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COAEPKAHUE YYEBHOI' O IPEIMETA «®PU3UKA» B 11 KIIACCE

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Macnummnoe noe.

B3aumoieiicTBUEe TMOCTOSHHBIX MArHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHIMnD cyneprno3unuu
MAarHUTHBIX TOJIEN. JIMHUY MarHUTHOM UHAYKIIUH.

MarauTtHoe 1moJie IpOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. J[BH>KEHHE 3apsHKEHHOW YaCTHULIBI
B OJIHOPOJIHOM MarHuTHoOM moJje. Pabota cusl Jlopenna.

MaruuTtHoe nose B BeuiectBe. PeppOMarHeTUKy, napa- 1 JMaMarHeTUKH.

TexHH4ecKkrue YCTpPOMCTBA W TEXHOJOTHUYECKUE IMPOLECCHl: NPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHUuTOB, TEeCTeP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Jemoncmpauuu.

KaptuHa  nuHMM  UHAYKOMM  MarHUTHOTO  MOJS  IIOJOCOBOIO U
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuHa nuHMN MarHMTHOM UHAYKIIUY TOJISI JJIMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3auMmopencTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBre cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccenenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTUKOB.

HccnenoBanne AeMCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHHUS CUIIbI AMIIEpA.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBeHne AneKTpOMarHuTHOM HMHAYKOUU. IlOTOK BEKTOpa MarHMTHOM
uHayKuuu. OJIC wHAyKOMW. 3aKOH JJIEKTpOMarHuTHOW uHAykiuun Dapanes.
Buxpeoe anekrpuueckoe noie. Toku Oyko.



O/1C vmHOyKuMM B OPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
noJIe.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HWHAYKTUBHOCTH B LIENM IOCTOSIHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUMHIYKIUN.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOUECCHl: HUHAYKIHMOHHAS
M€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMIIH.

Hemoncmpauuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOM UHYKIUH.

HccnenoBanne 3aBucumoct IOJJC MHAYKIMM OT CKOPOCTH HW3MEHEHMSI
MarHUTHOT'O MOTOKA.

[IpaBuiio Jlenna.

[TameHrie MarHuTa B aJIlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHIYKIIHMH.

Hccnenosanne 3aBucumMoctd DJ{C caMOMHIYKIHUH OT CKOPOCTH M3MEHEHHS
CHJIBI TOKA B LIETIN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLUU.

Onpenenenne MHAYKIUU BUXPEBOTO MAarHUTHOTO TTOJIA.

HccnenoBanue sIBICHUS CAMOWHTYKIIMH.

CO6opka MoJIeH 3JIEKTPOMAarHUTHOTO F'eHEPATOpa.

Paszgea S. KoJsieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonnueckue konebanus. KunemaTnueckoe M JUHAMUYECKOE OMHCAHHUE.
DHepreTUYecKoe ONnHvcaHue (3aKOH COXPAHEHHS] MEXaHWYeCcKO sHepruu). BoiBoj
JUHAMUAYECKOT0 OMUCAHUs TapPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTHU4E€CKOTO OMUCAHMUS.

Amiuntyaa u ¢aza xonebanuil. CBsi3b aMIUTUTYJbl KOJeOaHUN HCXOIHOM
BEJIMYMHBI C aMIUIMUTyAaMH KoJieOaHUN €€ CKOPOCTU U YyCKOPEHHUSL.

[lepuon u yactora kojeOanuid. Ilepuon ManbiX CBOOOJHBIX KoJieOAHMIMA
MaTeMaTU4YecKoro MadtHuka. llepuon cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aryxaromux kKoneOaHusx. BeiHyXneHnsie konebanus. Pezonanc.
PesonancHass kpuBasd. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHUS.



TexHHUYeCKUe yCTPOMCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: METPOHOM, YaCHI,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0edaTeIbHOTO ABUKCHUSI.

HabGnrogenne He3aBUCUMOCTH TIEpUOJIAa MAJIbIX KOJieOaHU rpy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyXaromux KoJIeOaHi U 3aBUCUMOCTH TEPHO/ia CBOOOIHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

UccnenoBanue koyiebaHUM Tpy3a Ha MACCUBHOM TMPYKUHE C IEJbIO
(dbopMUpOBaHUA MIPEICTABICHUM 00 WeaIbHON MOJENIN NPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPrUU NPH KOJIeOaHUAX rpy3a Ha MPY>KUHE.

HccnenoBanue BoIHYXICHHBIX KOJIEOAHUIA.

HabGmronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasTHUKOB.

M3yyeHue 3aKOHOB JBUKEHUS TeJa B X0 KOJeOaHU Ha yIIPyTOM IMO/BECE.

N3ydeHne NBUKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue 3HEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXaOIIMX KOJIEOaHUN.

HccnenoBanne BEIHYXICHHBIX KOJICOAHUI.

Tema 2. InekmpomacHumHubsle KOAOAHUA.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
uaeanbHOM KosiebatenbHOM KoOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromue AIIEKTPOMAarHUTHBIE KoJie0aHusl. BrinyxeHHbIE
AIIEKTPOMArHUTHbIEC KOJIeOaHusI.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS] TMPU Pa3IMYHON (opme
3aBUCUMOCTH MEPEMEHHOI0 TOKa OT BPEMEHH.

CunycouJlanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LENU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHui.

WneansHbiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya W mnoTpedsIeHue
ANEKTPUYECKOU SJHEPTUH.

DKOJIOTUYECKHE PHUCKU IPU MPOU3BOACTBE 3eKTposHepruu. KyneTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.



TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUM
3BOHOK, T€HEPATOP MIEPEMEHHOT0O TOKA, TUHUH JJIEKTPOIIepeay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJICOAHUHN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXalOIUX JIEKTPOMArHUTHBIX KOJICOaHU.

Mopenb 3JIEKTpOMarHuTHOTO FEHEpaTopa.

BrIHyXIeHHbIE CHHYCOUATbHBIE KOJICOaHUSI.

Pe3ucrop, kaTyiika MHIYKTUBHOCTU M KOHJCHCATOpP B MU MEPEMEHHOIO
TOKA.

Pe3oHaHCc mpu MOCIENOBATEIIBHOM COEAMHEHUU pPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y eTpoiicTBO U IpUHLIUI IEUCTBUS TpaHcPopmarTopa.

Mopens THHUYN IEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpeMEHHOTO TOKA 4epe3 IMOCIEAOBATEIbHO COEIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIETMH MIEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 6O0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHusi. llomepeunbie u
NPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPAcHpOCTpPAHEHHMS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKUX BOJIH: OTpa)k€HUe, MpesioMJIeHHe, WHTepdepeHIus u
nudpakims.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DJIEKTPOMArHUTHBIC BOJHBI. Y CIIOBUS U3JIyYCHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTaIMs BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHE,  IPEJIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana >MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paUOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIENH CPEIbI.



TexHHUYeCKHuEe YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEeBU30p, aHTeHHa, Teraedon, CBY-neun,
YJIBTPAa3BYKOBasl TUATHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepentnu u audpakiuid MEXaHU4ECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiiCTBa ynbTpa3ByKa U €ro NPUMEHEHNE.

HaGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJieOaHUM.

HccnenoBaHre  CBOWCTB — AJIEKTPOMArHUTHBIX  BOJIH: OTpa)K€HUeE,
IpeIoMJIEHUE, MOIsIpU3alus, Judpakuus, UHTepPEpeHIIHS.

O6HapyxeHue nH(ppakpacHOro u yiabTpadhruoIECTOBOTO U3ITYUEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3y4yeHnue napameTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCTpaHEeHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTPAaHEHHUE CBETA B OJHOPOIHOU cpene. Jlyu cBera.
To4yeyHbIll HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue nzoOpaxeHuil B
ockoM 3epkane. Cepudeckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelNb
npenomiieHus. OTHOCUTENBHBIN MTOKA3aTelNb NpesoMileHHs . [10CTOSHCTBO 4acTOTHI
CBETA M COOTHOLIEHHE [JIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. [ducnepcust cera. CioxHBI cocTaB O€lI0ro CBeTa.
IBer.

ITonHOe BHyTpeHHee oTpakxeHue. lIpenenpHblii yroa MmoJIHOro BHYTPEHHEIO
OTpaKEHUS.

CobOuparormie ¥ pacceuBaroine JuH3bL. ToHKas nuH3a. DOKycHOE
paccTosiHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTh (POKYCHOIO
paccTosiHUSI TOHKOM cdepruyecKoil JMH3bI OT €€ T€OMETPUM U OTHOCHUTEIBLHOIO
IIOKA3aTeIs MPEITOMIICHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.



Xox ny4a, MPOMIEAIIEro JIMH3Y IOJ MPOHU3BOJIBHBIM YIJIOM K €€ TJJaBHOU
ontudyeckoir ocu. IlocTpoeHune wu3zo0pakeHWd TOYKM M OTpe3Ka MPSAMON B
coOMparoIMX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromast crnoco6HoCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. WnTepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBusa HaOMIOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HHTEp(QEpPEHLMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIJIacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHHas pemeéTka. YcCaoBUE HAOMIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpH  MaJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUQPPAKIUOHHYIO PEHIETKY.

[Tonspur3anus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHAs CBETA.

HabGnrogenue noJHoOro BHyTPEHHEro OTpakeHus. Mozenb CBETOBOA.

HccnenoBaHre XO0Ja CBETOBBIX IIYYKOB 4YE€pe3 IUIOCKONAPALIEIbHYIO
IUIACTUHY U IIPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu MuKpocKkona, TeJIeCKona.

HaOmronenune natepdepeHinm cBera.

Habmroienue 1BeTOB TOHKUX TIJIEHOK.

Hab6mronenune nudpaximm crera.

N3yyenue nuppakiinoOHHON pEeETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaOmronenue nucnepcuu cBera.

Habmonenue nosisipuzanuu cBeTa.

[IpumeHeHne noJIIpOUI0B ISl U3YYECHHS] MEXAaHUYECKUX HaIIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepeHne nokazaress npeoMJIEHUs CTEeKIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pPacCTOSHUSI OT BeliecTBa (Ha
pUMEPE KUJKHUX JIHH3).

N3mepenne pOKyCHOro pacCTOSIHUS PACCENBAIOIINX JIUH3.

[Tosmyuenue n300pakeHUsl B CUCTEME U3 IIJIOCKOTO 3€pKajia U JIMH3BI.



[Tomy4yenune n300pakeHUsI B CUCTEME U3 IBYX JINH3.

KoHcTpynpoBaHue TEIECKOMUIECKUX CHCTEM.

Hab6mronenune nudpaxuu, nHTep)EepeHIINN 1 TTOJISIPU3AITIN CBETA.

W3ydeHne mosspu3aIiuy CBeTa, OTPAKEHHOTO OT MTOBEPXHOCTH JUAJICKTPHKA.
N3ydenne naTepdepeHINm Ja3epHOro U3TyueHUs Ha IBYX HICIIAX.
Habmnronenue nucnepcum.

Habmnronenue u ucciaegoBanue IuPpakiiuOHHOTO CIIEKTpa.

W3mepeHue TMHBI CBETOBOW BOJIHBI.

[Tomyuenue criekTpa M3Iy4YeHHUS CBETOIMOMA MPHU MOMOIIH JU(PpaKIIMOHHON

PEIIETKMY.
Pa3znes 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl

CIEUHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npuurHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKpAICHUE JJTUHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b MaccChl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

YyeHndyeckuii SKCIIEPUMEHT, JIa00paTOpPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbCa W DSHEPrUM  PEISITUBUCTCKUX 4acTull (1o
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBECHOE TeIIOBOE M3NIydeHHE (M3JIydeHHEe aOCONMIOTHO YEpPHOTO Tena).
3akoH cmenienus: Buna. 'unore3a [1nanka o kBaHTax.

®DoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

dotoadpdext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
Outamreitna s potodddexra. «KpacHas rpanuinay gotodrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJICHME CBETa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpaKawlryto ToBepxHOCTh). Ombiter I1. H.
JleOenena.

Bomnnossie cBolicTBa yactull. Bomusl ne bpoiins. nuHa BosnHbl ne bpouss u
pasMepbl 00JacTH JIOKIM3AIUU JABWXKYIIEWcs dactuiibl. KopmyckymsipHo-
BOJIHOBOM yanusMm. Judpakius 37eKTpOHOB Ha KpUCTAIIax.

Crnenu¢uka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEOINpPeaeEHHOCTEN
['eitzendepra.



TexHH4eCcKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTornemMeHT, (HOTOMATIYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOUO/.

Jemoncmpayuu.

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOIPPEKTa.

HccnenoBanre  3aBUCUMOCTH  COIPOTHUBIIEHHSI  MOJYNPOBOAHUKOB — OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanne Gporopesucropa.

N3mepenune nocrosiHHoM [Inanka Ha ocHOBe uccienoBanus Gorodddexra.

HccnenoBanre 3aBUCUMOCTHY CUJIBI TOKA YEPE3 CBETOAUO]] OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIENOBAHUIO CTpOEHUs aroMa. IlnmaHerapHass monenp aromMa
Pezepdopaa.

[Toctynatel bopa. M3nyyenue u nornonienre GOTOHOB MpHU MEPexojie aToma
C OAHOTO YPOBHSI JHEPIUU HA IPYTrOM.

Buapl ciektpoB. CieKTp ypOBHEM SJHEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpONUCTBO U IEVCTBUE CYETUYNKA NOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

HaOmronenue muHe4aToro crekTpa.

HccnmenoBanne CreKTpa pa3pekeHHOr0 aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOW Punbepra.

Tema 3. Duzuka amomnozo A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxnonnast monens snapa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. M3oTonsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. DNEKTPOHHBIH M TO3UTPOHHBIA OeTa-
pacrnan. ['amma-n3nyuyeHue.



3aKOH paJUOAKTUBHOIO pacnana. PaguoakTUBHBIE H30TOIBI B MPUPOJE.
CBoiicTBa MOHU3HUPYIOLIEr0 W3JIy4eHHs. BiusHue paguoakTHBHOCTH HA >KUBBIE
opranu3mbl. EctecTBenHblil GpoH u3nydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlegekt Macchl siapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABISIEMOTO TEPMOSEPHOTO CHHTE3a. OKOJIOTMYECKHE AacCHeKThl pPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metozapl perucTpalyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

@DyHIaMEHTaJIbHbIE B3aUMOJCUCTBUSA. bDapHOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CranmapTHON Mozenn. KBapK-TJIFOOHHAs MOJENb aIPOHOB.

®usuka 3a npeaenamu CrtaHgapTHol Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO usnyueckoi KapTUHBI MHpA.

TexHuyeckue yCcTpoucTBa U TEXHOJIOTUUECKUE IIPOLIECCHL: T03UMETP, Kamepa
BunibcoHa, SAEpHBIM peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHasl TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBLIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO (POHA C UCTIOIB30BAaHUEM JI03UMETDA.

N3yudenne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Paszgea 8. DiieMeHTBHI ACTPOHOMUM U ACTPOQU3UKH.

Orarbl pa3BUTHs aCTpOHOMUHM. [IpHKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. [IpuMEHMMOCTH 3aKOHOB (U3UKU JIT OOBACHEHHS TPUPOJIBI
KOCMUYECKHX 0OBbEKTOB.

Metonbl acTpoHOMUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTHUYECKUE
TEJIECKOIIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAsI ACTPOHOMHSI.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucrtema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CotHua U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrnieKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE31bl IJIaBHOM MOCIEIO0BATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCJIENOBATENBHOCTU. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXO0XKAECHUU U 3Botonnu CoJHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiii Iyt — Hama [Namaktuka. ITonoxenue n nBukenue ConHia B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHbIE IBIPHI B sApax
TaJIaKTHUK.



Bcenennas. Pacmupenne Beenennoii. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHHUE.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo6sieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

Habmonenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPHIIOKEHUMN JI ONpPENeIeHUs MOJI0XKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus (CeBEepHOro IOJIyIIapus U SpKUe
3BE3ILI.

HabGmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JHBIX
CKOILJICHHM.

Du3nyecKuil NPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYHUH.
OneHka rpaHull MOrpeurHOCTeM.

[IpoBeneHHE KOCBEHHBIX W3MEPEHUW, MCCIEAOBAaHUN  3aBUCHUMOCTEHN
¢u3nyecKux BEJIMYUH, NPOBEpPKA MPEAJIOKEHHBIX THNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O0o01maroiee MOBTOPEHUE.

O0o01eHne U cucTeMaTH3alus Coiep KaHusl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOJIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATHUECKOH c(hepax AedaTeIbHOCTH YelI0BeKa, pOoJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE ONUCATEIbHOM,
CUCTEMATU3UPYIOUIeH, OOBSICHUTENIBHOM UM  MPOTHOCTHYECKOW  (DyHKIMIA
bu3nyeckoil Teopuu, posib HU3NIECKON TeoOprun B (OPMUPOBAHUU MPEICTABICHUN
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILEM pAILY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYUIIECTBIISIETCSl C YUETOM COJIEPKATEIIbHBIX MEXKIIPEIMETHBIX CBS3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
no3HanuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJIElb, HW3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIE€CTBO. BEKTOpPBI M MX IPOEKIMH HAa OCU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKUMA. [Ipu3Haku mOHO0US TPEYTOJHLHUKOB,
OTpe/ieNIiCHUE MIOMAAN IIIOCKUX QUTyp U 00bEMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM IpUpoJie, KoieOaTelbHbIE
JBIKEHUS B JKMBOW IPUPOJE, OKOJOTMYECKHE PHUCKM IIPU INPOU3BOJCTBE
JIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  cpensl,
yIbTPa3ByKOBasi JMArHOCTUKAa B MEIULIMHE, ONTUYECKHE SBIECHUS B >KUBOU
IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€JN, MEXaHU3Mbl OOpa30BaHMUS KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHaJIN3.

T'eozpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJIEKHM MAarHUTHBIX DY,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3IIEKTpOJIBUraTeNb SIKOOM, reHeparop MEepeMEHHOro TOKa, MHIYyKLUHUOHHAs Medb,
JMHUAN J3JIEKTpOIepeaay, 3JIEKTPOABUTaTelb, paaap, PAAUONPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTPa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CyTHUKOBBIE
NPUEMHUKH, IepHAsl SHEPreTUKA U S3KOJIOTUYECKHUE aCIIEKThI €€ PA3BUTHSI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
OU3SUKE HA YPOBHE CPEJHEI'O OBIIETIO
OBPA3ZOBAHUA/INYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHMS Yy4yeOHOro mpemmera «Dusukay
JIOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPAJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, PacCHIUpEHHE >KHU3HEHHOTO
ONBITA U OMNbBITA JEITEILHOCTH B MPOLIECCE PEATU3ALUN OCHOBHBIX HAIPAaBICHUU
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIaHCKOI0 BOCIIMTAHMSA:



e cC(hOPMHUPOBAHHOCTH TPAXKAAHCKON MO3UIMH 00YYArOMIET0Cs] KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WIEHA POCCUKCKOTO OOIIECTBA;

e IPUHATHE TPATUIIMOHHBIX  OOIIEYENIOBEYECKUX T'yMAHUCTUYECKUX H
JEMOKPATUYECKUX LIEHHOCTEW;

¢ TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOmmiecTBa, yd4JacTBOBaTh B CaMOYIIPaBICHWH B 0O0pa3oBaTEIHLHOU
OpraHu3aluy;

e YMEHHUE B3aUMOJICHCTBOBATH C COI[MATIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUU
C UX (PYHKIIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTH K T'YMaHUTapHOW U BOJIOHTEPCKOM AESATEIBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHUS:

e chOPMUPOBAHHOCTD POCCHICKOM TpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

¢ [ICHHOCTHOE OTHOILIEHUWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHXKCHUIM
POCCHICKUX YYEHBIX B 00J1aCT (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e C()OPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITHUECKOTO ITOBE/ICHNUS;

¢ CIIOCOOHOCTh OLIEHWBATh CUTYallMI0 U HPUHHUMATh OCO3HAHHbBIC PELICHHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B ACATEIBHOCTH YYEHOIO;

e OCO3HAHHE JJUYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOIO OyIyIIero.

3CTETHYECKOI0 BOCIIUTAHMA:

¢ 3CTETUYECKOE OTHOLIEHWE K MHpPY, BKJIIOYasg 3CTETUKY HAY4YHOIO
TBOPYECTBA, MPUCYLIETO (PUZNYECKON HAyKe.

TPYA0BOI0 BOCIIMTAHUS:

e HHTEPEC K PA3JIMYHBIM c(hepaM npodeccuoHaNbHOU NEATETbHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymyiei mpodeccuu U peain30BhIBaTH COOCTBECHHBIC
YKU3HEHHbIC TIJIaHbL;

¢ TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHMIO B 00J1aCTH
(bU3UKN HA IPOTSHKCHUU BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCIIUTAHMA:

e cC(hOPMHUPOBAHHOCTH 3KOJOTHYECKON KYJIBTYPhl, OCO3HaHHE TJ00aTbHOTO
XapakTepa 3KOJOTUYECKHUX MPOoOeMm;

e IJIAHUPOBAHUE M OCYIIECTBICHUE JICUCTBUUA B OKPYXAKOILIEH Cpelne Ha
OCHOBE 3HAHMA LIEJIeH YCTOMYMBOTO PA3BUTHSI YEJIOBEUECTBA;

e PAaCLIMPEHHUE ONBITA ACSATEIBHOCTH 3KOJIOIMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (U3HKE.

LHEHHOCTH HAYYHOI'0 O3HAHMS:



e C)OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

e OCO3HAaHHE LEHHOCTHM HAYYHOM [EeATEIbHOCTH, T'OTOBHOCTH B MPOLECCE
U3y4eHUs: (PU3MKU OCYUIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aAelcTBUA:
e CAMOCTOSITEILHO  (OPMYJIMPOBATh M aKTyaJu3UpoBaTh  IpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPENIETATh IIEM JCATEIbHOCTH, 33JaBaTh INapaMETPbl U KPUTEPUH UX
JIOCTHKCHUS,
e BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYUSI B  PacCMATPUBAEMBIX
(bU3UYIECKUX SBICHUSAX;
e pa3pabaThIBaTh IJIAH PEIICHUS MPOoOJeMbl ¢ yU4€TOM aHalu3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
¢BHOCUTb KOPPEKTHUBBI B  JI€ATEJIBHOCTh, OIICHUBATh COOTBETCTBUE
pe3yJIbTATOB IIEJIsIM, OLICHUBATh PUCKHU MOCIEACTBUM NCATEIbHOCTH;
¢ KOOPJIMHMPOBATh M  BBINIOJHATH PabOTy B  YCIOBHUAX PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHS,
e pPa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrble ncciienoBarTe/ibCKue AeiicTBHA.
e BJIQJICTh HAYYHOW TEPMMHOJIOTHEH, KJIIOUEBBIMH MOHSATUSIMU U METOJAMHU
bu3nYecKoil HayKH;
e BJIaJICTh HaBbIKAMU Y4EOHO-UCCIIEI0BATEIHCKON U MPOSKTHOM NESITEILHOCTH
B 00yacTu (PU3MKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY
MOMCKY  METOJIOB  pelieHus  3a7ad  (PU3UYECKOTOo  COJep KaHus,
MIPUMEHEHMIO PAa3JIUYHBIX METOJIOB O3HAHUS,
eBJIQJICTh BHUAAMHU JECATEIbHOCTH MO TOJYYEHUI0O HOBOTO 3HAHUS, €ro
HWHTEpIIpeTaluy, TPeoOpa30BaHUIO0 U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX
CUTyallusX, B TOM YHUCJI€ MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JaCTH
bu3uKy;
 BBISIBJIATH MPUYMHHO-CJICICTBEHHBIE CBSI3M W AaKTyaJIUM3MpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pelIeHUs, HaXOAUThb apryMEeHThl s
JI0OKa3aTeIbCTBa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;



e AHAIM3UPOBATH IIOJIyYCHHBIE B XOJ€ pEIICHUA 33Ja4d PE3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX TIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (HOPMYIHpPOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BaTENIbHOU
JESTEIIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DPU3UKU;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH PUOOPETEHHBIN OIIBIT;

eyMETh TMEPEHOCUTh 3HaHWA N0 (uU3MKEe B NPAKTHUUYECKYIO 00JacTb
KU3HEIEATEIbHOCTH;

e YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX IIPEIMETHBIX 001acTeH;

e BBIJIBUTaTh HOBBIE UJIEH, IIPEIIaraTh OPUTMHAIIBHBIE TIOAXO/IbI U PEILEHUS;

e CTAaBUTH NPOOJIEMBI U 33]1a4H, IONMYCKAIOIIUE aTbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaunmeii:

* BJIAJICTh HABBIKAMHU IOJIy4€HUS MH(OpMALUU (PU3HUECKOTO COJIEPIKaHUS U3
VUCTOYHHUKOB PA3HBIX THIIOB, CAaMOCTOSITEJIBHO OCYIIECTBIISATh IIOMCK,
aHaJlIM3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHQOPMALUU Pa3THYHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(OPMAIUY;

¢ CIIOJIB30BAaTh ~ CPEACTBA HH(OPMALMOHHBIX M  KOMMYHHKAIlMOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpPeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTU, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

e CO3/1aBaTh TEKCThl (PU3UUYECKOrO COAEpKAHMS B PA3IUYHBIX (opMaTax ¢
yu€TOM Ha3HayeHUs WHGOpPMaLMU M LEJIEeBOW ayIUTOPHH, BBIOUpast
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJIU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

¢ OCYNIIECTBJIATh OOIICHWE Ha YpoKax (U3UKK W BO BHE-YPOUHOUH
NEATEIbHOCTH;

e paCliO3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallUd M CMAr4aTh
KOH(JIUKTHI;

e pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

e [IOHMMATh U HMCIOJIB30BATH IPEUMYIIECTBA KOMAaHIHON Y MHAWBUAYAIbHOU
paboThI;

e BBIOMpaTh TEMAaTHKy U METOJbl COBMECTHBIX JEHCTBHUIA C YYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOI'0 YJICHA KOJIJIEKTUBA;

e IPUHUMATh LEJIM COBMECTHOW JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH



JEHCTBUM, pacpeaessaTh poJid ¢ Y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh
pEe3yNbTaThl COBMECTHOM pabOTHI;

¢ OLICHMBATh KA4€CTBO CBOET0O BKJIAJa M KaXJIOr0 YYaCTHUKA KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

eIpEJIaraTh HOBBIC MPOEKTHI, OLCHWBATh HUIEU C TMO3HUIMU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

¢ OCYIIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IUUYHBIX
CUTyallUsiX,  MPOSIBIATH  TBOPUYECTBO U BOOOpakeHUE,  OBITH
WHULIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

e CAMOCTOSITEILHO OCYIIECTBIISTh MMO3HABATENBbHYIO JI€ATEIHOCTh B 00JaCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3aJ1aUH;

¢ CAMOCTOSITEILHO COCTABJISITh IJIAH PELIEHUS PACUETHBIX M KAuE€CTBEHHBIX
3a/lay, IUIaH BBIMOJHEHUS MPaKTUYECKOH pabOThl ¢ YUYETOM HMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUN;

e 1aBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

e paCHIUPATH PAMKH y4€OHOTO MPEAMETa HAa OCHOBE JIMYHBIX MPEATNOYTCHUN;

e I€TIATh OCO3HAHHBIA BBIOOp, ApPryMEHTHpPOBAaThH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

e OLICHUBATh NPUOOPETEHHBIH OIBIT;

e CIIOCOOCTBOBATh (POPMUPOBAHUIO W TIPOSBICHUIO DSPYIUIIMA B 00JACTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIeKT:

e 1aBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHLHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

eBJIAJICTh HABbIKAMU  TO3HABATEIBHOM  peQueKCMH KaK  OCO3HaHMS
COBEPILIAEMBIX JEHCTBUN U MBICIUTENIbHBIX MPOLIECCOB, UX PE3YJILTATOB U
OCHOBAHMUI;

* ICTI0JIb30BaTh NPUEMBI peIIeKCHH AJIsi OLEHKUA CUTYalliH, BEIOOpa BEPHOTO
pelieHus;

e YMETh OIICHUBAaTh PHUCKM M CBOECBPEMEHHO NPUHUMATh PELIEHUS MO HX
CHUKEHMUIO;

e IPUHUMATh MOTHBBI W apryMEHTHl JPYTUX IMpU aHaIW3€ pe3yJbTaToB
NEeATEIbHOCTH;

e IPUHUMATH €051, TOHUMAsi CBOM HEJJOCTATKU U JTOCTOUHCTBA;



e IPUHUMATh MOTHMBBI M apryMEHThl APYTMX IpU aHAINU3E pE3yJbTaTOB
NEATEIbHOCTH;
e IPU3HABATH CBOE MPABO U MPAaBO JPYTUX Ha OIIHMOKH.

B mporecce MOCTHXKEHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOCHUS TPOTPAMMBI TIO
buzuke U1 YpOBHS CpeaHEro oOmero oO0pa3oBaHHsS y O0O0YyYaroOIIUXCs

COBEPILIEHCTBYETCSI IMOIMOHATBHBIH WHTEJUICKT, TPEIIOIararoIInui
c(OpMUPOBAHHOCTD:
* CAMOCO3HAHHH, BKJTFOUAIOIIETO  CIIOCOOHOCTh ~ TMOHUMATh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUICTh HAINPABICHUS PA3BUTHUS COOCTBEHHOM
HIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYIUPOBAHMUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCTH AAANTHPOBATHCS K
HMOIIMOHAJILHBIM HM3MEHEHUSIM U MPOSBISATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHYTPEHHEN MOTHBALIMH, BKIKOYAIOIIEW CTPEMIICHUE K JOCTHXKCHUIO LIEIU U
yCIIeXy, ONTUMHU3M, MHHUIIMATUBHOCTh, YMEHHE NEHCTBOBATh, UCXOMAS U3
CBOHX BO3MO>KHOCTEIH;

eOMIIATUH, BKIIOYAIOUIEH  CHOCOOHOCTh  IMOHUMAaThb  AMOLIMOHAJIBHOE
COCTOSIHME JpPYTHX, YYUTHIBATh €ro IMpH OCYUIECTBIECHUU OOIICHHUS,
CTIOCOOHOCTH K COYYBCTBHIO M COTIEPEKMBAHUIO;

e COIMAIBHBIX ~ HABBIKOB, BKIIIOYAIONIUX  CIOCOOHOCTH  BBICTPAWBAThH
OTHOIIEHUSI C JAPYTMMH JIIOJIbMU, 3a00TUTHCS, MPOSIBISATH HMHTEPEC H
paspemiath KOH(MIUKTHI.



ITPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenuss B 11 KJacce mpeaMeTHbie pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTPa)KaTh
c(hOpPMHUPOBAHHOCTh Y 00YYAIOLIUXCS YMEHUIA:

JIEMOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3UKHU B (HOPMUPOBAHUM COBPEMEHHON HAYYHOW KApTUHBI MHUpPa, B
Pa3BUTUU COBPEMEHHOW TEXHHUKHA W TEXHOJOTHM, B IMPAKTHYECKOW IEATEIBHOCTH JIFOJAEH, LEJIOCTHOCTh U E€IUHCTBO
bu3HUecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI MPUMEHEHUSI U3YUYCHHBIX (DU3MUECKUX MOJIEICH: TOUCUHBIN SJEKTPUUECKHUM 3apsi, JIyd CBETa,
TOYEUYHBIN UCTOYHUK CBETA, AJIepHasi MOJIENb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO si/ipa MpH pelieHun GU3NIecKux 3a1ady;

pacno3HaBath GU3NYECKUE SIBJICHUS (MPOIECCHl) U OOBICHATh UX HA OCHOBE 3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOU
(bU3UKY: AJIEKTpUYECcKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JIEUCTBUSL TOKA, B3aUMOJICUCTBUE
MarHyuTOB, 3JIEKTPOMArHUTHAsI WHIYKLHS, AEHCTBHE MArHUTHOTO IOJsi Ha MPOBOJHUK C TOKOM M JBWXKYIIUWUCS 3apsi,
AJIEKTPOMArHUTHBIE KOJEOAHWsT W BOJHBI, NPSIMOJUHEHHOE PACHpPOCTPAHEHUE CBETa, OTPAXKEHHUE, MPEIOMIICHHE,
uHTeppepeHus, audpakuus U MOJsSpU3alus CBeTa, Jucnepcus cBera, (oTodnekTpudyeckuid 3gdekt (Pportorddexr),
CBETOBOC [IaBJICHHE, BO3HHMKHOBEHME JIMHEMYATOro CIEKTpa aromMa BOAOPOAA, €CTECTBEHHAass W MCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMKCHIBATh H3YUYEHHBIE CBOMCTBA BeENIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIC, ONTHYECKHE, DICKTPUUYECKYIO
MPOBOJIUMOCTh PA3JIMYHBIX CpEJ]) W DIEKTPOMATHUTHBIC SBICHUS (IIPOILIECCHI), HCIONB3YS (PU3NYECKUE BEITUYHHBIL:
ANIEKTPUUYECKUN 3apsi/l, CHiIa TOKa, SJIEKTPUUECKOE HAMPsHKEHUE, DJICKTPUUYECKOE COMPOTURIIEHUE, Pa3HOCTh TTOTEHIIUAJIOB,
ANEKTPOABMIKYIIAs cuja, paboTa TOKa, MHAYKIMS MarHUTHOTO Mo, cuia Ammepa, cuiia JlopeHia, MHAYKTUBHOCTb
KaTYIIKW, YHEPTUS JICKTPUIECKOTO M MAaTHUTHOTO TIOJICH, TIEPHO]T M YacTOTa KOJeOaHuil B K0JieOaTeTbHOM KOHTYPE, 3apsij
U CHJia TOKa B MPOIECCE TaPMOHHYECKHX 3JIEKTPOMArHUTHBIX KOJeOaHWi, (POKyCHOE pacCTOSHUE U ONTHUYECKas CHJia
JIMH3BI, TIPU OTIMCAHUU MPABWIBHO TPAKTOBAThH (PU3UUECKUN CMBICI MCTIOIB3YEMBIX BEIMUMH, UX 0003HAYEHUS U €IUHUIIBI,
YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (DU3UUECKYIO BEIMUUHY C IPYTUMH BEITUIMHAMU,



ONKMCHIBATh WM3yYCHHBIE KBAHTOBBIC SBJIICHUS W TPOIECCHI, HCIOIB3YS (U3UIECKHE BEITUYUHBL: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M 9acCTOTa CBETA, SHEPTUS M UMITYJIhC (DOTOHA, TIEPHO MMOTypacnanga, dYHEPTus
CBSI3U AaTOMHBIX SJIep, NPU OINKUCAHUU MPABWIBHO TPAKTOBATh (DU3UYECKUI CMBICT HCIOJIb3YEMbIX BEJIMYMH, HX
0003HaYEHUs U CAMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEJIMUMHY C IPYTUMU BEJIMUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHANMM3UPOBaTh (U3MYECKUE TPOIECCHl W SBIICHUS, WCIONB3Ys (PU3nyueckre 3aKOHbI M TPHHIMIBL 3akoH OwMa,
3aKOHBI  TOCJEAOBATEIBHOIO M  TApaUIeIbHOTO  COEAWHEHMS] TMPOBOAHUKOB, 3akoH Jlxoyns—JleHma, 3akoH
ANEKTPOMArHUTHOM WHIYKIIMHU, 3aKOH MPSMOJMHEWMHOTO pPaclHpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHEHHE OWHIITEHHa misi (GortodrddexTa, 3aKOH COXpaHEHHUS IHEPTrUHU, 3aKOH COXpPaHEHUs
MMITYJIbCa, 3aKOH COXPAHEHHUs JJIEKTPUUYECKOrO 3apsjia, 3aKOH COXPaHEHHs MAacCOBOIO YHCIIA, MOCTynaThl bopa, 3akoH
PaIMOaKTUBHOTO pacliajia, Mpy 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €T0 MATEMaTUYECKOE BBIPAKECHUE U
ycioBus (TpaHUIlbl, 001aCTH) TPUMEHUMOCTH;

OTIPEJICNISITh HANpPaBJICHUE BEKTOpPA MHIYKIIMM MArHUTHOTO TOJIS MPOBOJHHUKA C TOKOM, CHJIBI AMIIEpa M CHIIBI
JlopeHua;

CTPOUTH U OMKCHIBATh N300paKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€PKaJIOM, TOHKOU JIMH30M;

BBITIOTHATD SKCIIEPUMEHTBI 10 UCCIICIOBAHUIO (PU3MUECKUX SIBJICHUN W MPOIECCOB C HMCIOJIb30BAHHEM MPSMBIX U
KOCBEHHBIX M3MEPEHUH: MpU 3TOM (POpMyIupoBaTh MpoOsiemMy/3aiadyy U TUIIOTE3y Y4EeOHOTO SKCIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MIPEIJIOKEHHOTO 000PYyI0BaHMUS, POBOIUTD OMBIT U OPMYJIUPOBATH BHIBOBL;

OCYUIECTBIISAThH MPSAMbIE M1 KOCBEHHBIC U3MEPEHUS (DU3NUECKUX BEIIUYUH, MPU ITOM BBIOMPATH ONTUMAJIBHBIN CIIOCO0
W3MEPEHUS U UCTIOJIb30BATh U3BECTHBIC METO/IbI OIICHKH MOTPEITHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (PU3MUECKUX BEJIMYMH C HCIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUH: TMpU STOM
KOHCTPYHUPOBATh YCTAHOBKY, PUKCUPOBATH PE3YJIHTATHI MOJYYCHHOM 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJE TAOJIHUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBaHNUS;

coOI0IaTh TMpaBwmiia 0€30MacHOr0 TpyJa MPU TPOBEICHUU HCCICIOBAHUN B paMKaxX ydeOHOTO JKCIEPHMEHTA,
y4eOHO-UCCIICIOBATEIbCKOM U TPOEKTHOM  JEATEIbHOCTH C  HUCIOJIb30BaHUEM HM3MEPUTEIIBHBIX YCTPOUCTB H
71a060paTOPHOTO 000PYAOBAHUS;



pemiath pacy€THBIC 3a7]a4d C SIBHO 3a/IaHHON (PU3UYECKON MOJEIBIO, UCTIONb3Ys (PU3NUecKre 3aKOHBI U MPUHIUIIH,
Ha OCHOBE aHajM3a yCIOBHUS 3aJladll BHIOMPATh (PU3NYECKYIO0 MOJIEb, BBIACIATH (PU3NYECKUE BETUYUHBI U (HOPMYIIBI,
HEOOXOJUMbIEe IJisi €€ pEelIeHUs, MPOBOAUTH PAcuéThl U OIEHUBATh PEATBHOCTH IMOJYYCHHOTO 3HAUYCHUS (U3UYECKOU
BEJIMYMHBI,

pelIaTh KaueCTBEHHbIE 3aJjaul: BBICTpaMBaTh JIOTMUECKHU HETPOTHBOPEUMBYIO LIETIOUKY PACCYKIACHHUH C OMOpOM Ha
U3yYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SBIICHMUS,

UCIIONIb30BaTh IMPH PEIICHUH YYeOHBIX 3a/1ad COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTUU ISl TOHCKa,
CTPYKTYpPUPOBaHUS, UHTEPIPETALNN U NPEICTaBICHUS y4eOHOM M Hay4dHO-IOMYJIIpHOM HH(OpMAalMM, MOTyYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSICHATh IPUHLIUIIBI AEUCTBUS MAlllMH, IPUOOPOB U TEXHUUECKHUX YCTPOICTB, pa3inyarh YCIOBHs UX 0€30M1aCHOTO
UCTIOJIb30BaHUS B TIOBCETHEBHOM KU3HU;

IPUBOJIUTH TPUMEPHI BKJIAJa POCCHUCKUX U 3apyOSKHBIX YUYEHBIX-(PU3UKOB B pPa3BUTHE HAayKd, B OOBICHEHHE
IPOLIECCOB OKPY’KAIOLIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAaHUS MO (PU3MKE B MOBCEIHEBHOM XU3HU Ul oOecredeHuss 0e30MacHOCTH IpH
oOpalieHuu ¢ TNpudoOpaMH U TEXHUYECKUMH YCTPOWCTBAMHU, MJII COXPAHEHUS 3I0pPOBbS W COOJIOACHHUS HOPM
HKOJIOTHUYECKOTO MOBEJCHUSI B OKPYKAIOLIEN CPEIE;

paboTaTh B TpYIIE C BBHIMOJTHEHUEM Pa3UYHBIX COLMAIBHBIX POJIEH, MIIAaHUPOBATh PabOTy TPYIIIbI, PAIMOHAIBHO
pacnpenenatb 00f3aHHOCTH M IUIAHUPOBATh JAEATEIbHOCTh B HECTAaHAAPTHBIX CHUTYyalMsIX, aJ€KBATHO OLICHUBATh BKJIAJ
Ka)KJ0r0 U3 YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTpUBAaEMOM MPoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Kourpoubnble IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. QJIEKTPOJANHAMUKA
1.1 MaruuTtHoe mnosie 14 0
1.2 DNeKTpOMarHuTHas MHIAYKIINS 13 1
Htoro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KoneOaHus 10 0
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 0
53 MexaHu4eckue 1 3IeKTpOMarHuTHbIE 10 1 0
BOJIHBI
24 OnTuka 25 1 0
Hroro no paszneny 60
Pazzea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH
3.1 OcuoBbel CTO 5 1 0
Wroro no pazueny )
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopryckynsspHO-BOIHOBO# Tyann3m 15 0 0
4.2 ®duznka aToma 5 0 0




43 ®du3uKa aTOMHOIO S1pa U AJIEMEHTapHbBIX

5 0
YacTHI]
Hroro mo pazneny 25
Paznen 5. JIEMEHTBI ACTPOHOMMUWU U ACTPOPU3UKHU
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 0
Wroro no pazueny 12
Paznen 6. PUBHUYECKUN MPAKTHUKYM
6.1 Ou3nyecKuil MPakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaru3zamus u 0000meHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 19 0
' JeSITeIbHOCTH, IPUOOPETEHHOTO TPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 19
PeszepBHOE BpeMms 1 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 165

18




IHoypo4Hoe njiaHNpOBaHuUE

11 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Koutpoaphbie  Ipakruieckue fI[Sy‘ICHPIH sﬁl?z;osaTenbnme
padoThI padoTshI pecypesI
B3anmoieiicTBre IOCTOSIHHBIX MATHUTOB U
1 MIPOBOJHUKOB ¢ TOKOM. MarHuTHOE ToJIe. 1 0 0
I'mnote3a Amrmepa
Bektop maruuTHOM HHAYKIMU. [IpuHIUT
2 CYINEpHO3UIINH MarHUTHBIX Mosied. JIunun 1 0 0
MarHUTHON MHIYKIIUU
3 MarHuTHOE 10JIe IPOBOJHHUKA C TOKOM. 1 0 0
OnbIT DpcTena
Cuna Ammnepa, e€ HarpaBJIeHUE U MOJYJIb 1 0 0
5 Pewenue 3amau 0 0
6 [IpumeHenue 3akoHa AMIiepa. 1 0 0
DneKTpoUu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HarpaBlieHHE U MOJYJb.
7 JBrKeHue 3apsyKeHHOW YacTHIIbI B 1 0 0
OJTHOPOJTHOM MarHUTHOM IT0JIe
8 Pemienue 3anau 0 0
9 Pa6ora cuel Jlopenna 0 0
10 Pemenue 3amau 0 0
11 MarsauTHoe 110JI€ B BEILIECTBE. 1 0 0
deppomMarHeTHKH, mapa- U AHaMarHeTHKU
12 OcHOBHBIE CBOHCTBA (peppOMarHETUKOB. 1 0 0




[Ipumenenue peppoMarHeTHKOB

13
14

Penrenue 3amaud mo teme "MarautHoe mose"

Pemenue 3agauq mo reme "MarautHoe mose"

15

16

SIBiIeHUE DNEKTPOMAarHUTHOW UHAYKIUH.
IToTok BekTOpa MAarHUTHOM MHIYKLIUU

OJIC nHaykiuu

17

18

3aK0H 3JIEKTPOMArHUTHON UHAYKIIMHU
®dapanes

Buxpesoe anexrpuueckoe nose. Toku Oyko

19

OJ1C MHAYKINY B ABUKYIIAXCS
MIPOBOJTHUKAX

20
21

Pemenue 3amau

[TpaBuio Jlenna

22

23

24

NunykruBHOCTH. KaTymka MHIYKTUBHOCTH
B LIETIH ITOCTOSTHHOTO TOKa

SBnenue camounaykuu. 3/C
CaMOUHTYKITUU

DHeprust MarHUTHOTO TIOJIST KaTyIIKH C
TOKOM. DIIEKTPOMAarHUTHOE T0JIe

25

26

Pemenue 3agau

O00011IeHNE U CUCTEMATU3ALUS 3HAHUI 110
Teme "OnekTpoauHamuka'

27

KonTponbhas pabota no teme
"OnexkrpoguHamMuka"

28

29

Komnebarensuas cucrema. CBOOOIHEIE
KoneOanus. ['apMoHUYEeCcKre KoaeOaHus

Kunemaruueckoe u JANHaAMHUYCCKOC




OIKCAaHKUE KOJIeOaTEIbHBIX I[BI/I)KCHI/II\/'I

DHepreTudeckoe onrMcanue. BoiBoj
JTUHAMHUYECKOTO OMUCAHUs TAPMOHUYECKHUX

30 KOJIEOAHUN U3 UX SHEPTETHUECKOTO U
KMHEMAaTUIECKOTO OTTMCAHUS

31 Ammntyna u dasza koiaedaHuit
[lepuon u yacrora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUI

32 MaTeMaTU4ecKoro MasTHuka. [lepuon
CBOOOIHBIX KOJICOAHU TTPYKHHHOTO
MasiTHUKA

33 3aryxaroiue Kosuebanus. BolHyX1eHHbIE
kosebanus. Pezonanc

34 ABTOKOJIE0aHUS

35 Pemenue 3amay

36 VYpok-koHpepenius "MexaHnuueckue
KoJie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O06o011eHre U cucTeMaTu3alys 3HaHu| 1o
TteMe "MexaHnnueckue KonebaHus"

38 DNeKTpOMarHuTHhIE KOJIeOaHusI.
KonebaTenbHbIil KOHTYp
®opmyna Tomcona. CBsi3b aMIUIUTYABI

39 3apsia KOHJIEHCATOpa ¢ aMIUTATYION CHITBI
TOKa B KOJIEOATETbHOM KOHTYpE

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHHOM
KOJIe0aTeIbHOM KOHTYpE

41 3aryxaroiue 3eKTPOMarHUTHbIS

KoJIeOaHHSI. BBIHY)KI[CHHLIC




SJICKTPOMArdHuTHBIC KoJieOaHus

42

43

ITepemennsblit TOk. Pe3auctop u KoHaeHCATOP
B LIETIU [TEPEMEHHOT0 TOKa

KaTYH_IKa HHAYKTHBHOCTHU B LCIIN
IEPEMEHHOT'O TOKa

44

3akoH OMa AJ1s1 2JIEKTPUUECKON LIenu
NEPEMEHHOTO TOKa

45

46

MomHOCTh IEPEMEHHOI0 TOKA.
AMITTUTYAHOE U IEUCTBYIOIIEE 3HAUEHUE
CHUJIBbI TOKA U HaIIPSKEHUS

Pe3onanc B SHGKTqueCKOﬁ Ja(S2004

47

48

49

Pewenne 3anau

WneanbHblif Tpanchopmarop.
[Tpou3sBozcTBO, Eepeaaya u NoTpedIeHue
IIEKTPUYECKON SHEPTUH

DKOJIOTUYECKUE pUCKH IpHU IPOU3BOJCTBC
OJICKTPOOHCPIUH. KynLTypa HUCIIOJIb30BAHUA
OJICKTPOOHCPIUU B MMOBCEAHEBHOM KU3HU

50
51

Pemenue 3agau

Pemenue 3amau

52

0O00011eHne U cCUCTEMATU3ALNS 3HAHUI 110
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53

54

MexaHnuyeckne BOJIHbI. XapaKTepUCTUKHU
MEXaHUYECKHUX BOJIH

CBolicTBa MEXaHUYECKHUX BOJIH

55
56

3ByK. XapaKkTEepUCTUKH 3ByKa

Wnopassyk u yaprpa3Byk. [llymosoe




3arpsi3HEHHUE OKPYXKAIOIIEH cpeibl

57

58

Penrenue 3amau

3JI€KTpOM3,I‘HPITHbI€ BOJIHBI. I/ISJIyT-ICHI/Ie
OJICKTPOMAardiuTHBIX BOJIH

59

60

61

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTpOMAarHUTHBIX BOJIH.
[IpuMeHeHue JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

HpI/IHHI/IHBI PaauoCBA3U U TCICBUACHUA.

Paguonokamus. aﬂeKTpOMaFHI/ITHOC
3arpsA3HCHUC OKPY)KaIOH_Ieﬁ CpCabl

62

KonTponpHas padora o teme "Konebanus
Y BOJTHBI"

63

64

Caer. 3aKOH MPSIMOJIUHENHOTO
pacrpocTpaHeHHUs CBETa

Pemrenue 3a1a4 Ha NpUMEHEHUE 3aKOHA
HPSMOJIMHEHHOTO paclpoCTpaHEHHsI CBETa

65

Otpaxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaino

66

[Tpenomnenue cBeTa. AGCOTIOTHBIN U
OTHOCHUTEJIbHBIN 1T0Ka3aTeb MPETOMIICHHUS.
ITonmHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbIN Yoy MOJHOTO BHYTPEHHETO
OTpaKEHUs

67

68

Pemenne 3ala4 Ha MPUMCHCHUC 3aKOHOB
OTpaAXCHUSA U IMPEJIOMIICHUA CBETA

Xon stydeit B mpusMe. Jlucrnepceus cBera.




CioxxHbIN cocTaB Oenoro cera. L{pet

69

70

JInn3pel. ®OKyCHOE PacCTOSTHUE U
ONTHYECKasi CUJja JINH3BI

[TocTpoenue n3o0pakeHUi B JIMH3aX U X
cUcTeMax. YBeJIUnYeHHUE JTUH3bI

71

Pewenne 3ana4 Ha mocTpoeHue
M300paXCHHUIA, TOTy4AEMBIX C IIOMOIIBIO
JIH3

72

73

I'ma3 xak onrTnueckast cucreMa

Pemenue 3amau. Hpe,uenbl IIPUMCHHUMOCTH
FeOMeTqueCKOﬁ OIITUKH

74
75

CKOpOCTB CBC€Ta U MCTOAbI €€ NU3MCPCHUA

I[I/ICHepCI/ISI CBCTa

76

77

78

WnTepdepenmus ceera

KOFepeHTHHe WCTOYHUKH. Y CIIOBHSA
Ha6J'IIO,I[eHI/IH MaKCUMYMOB U MUHUMYMOB

Pemenue 3amau

79
80

[Ipumenenue nuTeppepeHun

Judpakuus ceera

81

82

JudpaxknuonHas pemeérka. Y cioBue
HaOJII0/IEHUS TJIaBHBIX MAaKCUMYMOB

Pemenue 3amau

83

[ToriepeyHOCTh CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84
85

Pemenue 3amau

CBETOBEIC SIBJICHUS B npuponc

86

O0001eHne 1 cucTeEMaTU3aLMS 3HAHUI 110




Teme "OnTuka"

87 KoHnTtponbHas pabora 1o teme «OnTuKa» 1 1 0
['paHuUIIBI MPUMEHUMOCTH KIACCHUECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKH U 1 0 0
HPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynartel cienuanbHOU TEOPUU 1 0 0
OTHOCUTEILHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeobpazoBanus Jlopenna. YcioBue

90 npuIHHHOCTH. OTHOCUTENFHOCTh 1 0 0
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAIIICHUE JITTHHBI

o1 DHEprusi U UMITYJIbC PEISTHBUCTCKOM 1 0 0
YACTHIIBI

92 CBsI3b MacCChI C SHEPTHEH U HMITYJIECOM 1 0 0
PENATUBUCTCKON YaCTHUIIBl. DHEPTUS MTOKOS

93 PaBHOBECHOE TEIIIOBOE M3TYyUCHHE 1 0 0

94 3akoH cMenieHus Buna 1 0 0

95 I'mnotesa M. Ilinanka o kBaHTax. ®OTOHEI 1 0 0

96 OHeprust 1 UMITyJIbC GOTOHA 1 0 0

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1 0 0
3akonbl poTtorddekrra

08 VpaBuenue DitHmreiHa 17151 hoTodPdekra. 1 0 0
"Kpacnas rpanuna" ¢porosrddexra

99 JaBnenue ceera. Onwitel [1. H. JIeOenena 1 0 0

100 BoHOBEBIE CBOMCTBA YaCTHIL 0 0

101 Bonns! ne bpoiins. Jlnuna Bonnbl ae bpoitns 1 0 0




U pa3Mepbl 00JIACTH JIOKATH3AIUT
JBIDKYIICHCS 9aCTUIIBI

102
103

KopryckynsipHO-BOITHOBOM yaIn3M

Judpaxius >1eKTPOHOB Ha KpHUCTaJIax

104

Crienuduxa u3MepeHuii B MUKpOMHUPE.
CooTHo1IeHNs HeonpeaenéHHOCTEN
[eitzenbepra

105
106

Pemenue rpaduueckux 3agau

Pemenne pacy€THbIX 3a1a4

107

108

109

KonTponbhas pabota nmo Temam: "OCHOBBI
CTO", "KopryckyJisspHO-BOJIHOBOI
nyanu3m"

OMNBITHI MO UCCIIEOBAHUIO CTPOCHUS aTOMA.
[Tnanerapnast moaens atoma Pesepdopna

[Tocrynarsr bopa

110

111

Bunel ciektpoB. CekTp ypoBHEN 3HEPTUH
aToMma BOAO0poAa

CnoHTaHHOE U BBIHYKJIEHHOE U3ITy4YEHUE
cBeTa

112

113

114

115

Jlazep

Hyknonnas mozens siipa ['eiizenOepra-
MBaHeHKo. 3apsii 1 MacCOBOE YUCIIO AApa.
N3oronel. PagnoakTuBHOCTH

3aKOH pasinoaKkTUBHOrO pacnana. CBoicTBa
MOHU3UPYIOLIETO U3JlydeHus. BiusHue
PaJMOAKTUBHOCTU HA )KUBBIE OPTAHU3MBI.
Jo3umerpus

DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHbie




116

117

cuiel. Jleext macchl saapa. SnepHbie
peakuuu. AnaepHbie peakTopsbl. [Ipodiemsl
YIPaBISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCTIEKThI Pa3BUTHS sIIEPHON
SHEPreTUKU

Mertoabl perucTpaluu U UCCiaeI0BaAHU
3JIeMEeHTapHbIX yactull. yH1ameHTaabHbIe
B3aUMO/JICUCTBUS. bapuoHbl, ME30HBI U
nentoHsl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb apOHOB

®usuka 3a npeaenamu CtannapTHOU
Mojzenu. TéMHas MaTepus U TEMHAs
sHeprus. EnuHcTBO (hU3MYECKON KapTHHBI
MHpa

118

Oranbl pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMHUHU

119

120

121

[TprMEeHUMOCTh 3aKOHOB (PU3UKU IS
00BsICHEHUS PUPOJIBI KOCMUYECKHUX
00BbEeKTOB. METO Il aCTPOHOMHUUYECKHUX
HCCIeN0BaHuN

CoBpeMEHHBIE ONITUYECKUE TEJIECKOIIBI,
paznoTenecKonsl, BHEATMOC(hepHas
aCTPOHOMHUS

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipKue
3BE3/bl, TUIAHETHI, UX BUINMOE JIBUKEHUE

122

Comeuynas cucrema. Comaite. CoirHeuHast
AKTUBHOCTD. I/ICTOLIHI/IK BHepFI/II/I COJ'IHHa )41
3BE3]




123

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
Junarpamma "crniekTpanbHbINA KJIacc —
CBETUMOCTB"

124

125

126

3B€3HBI TJIaBHOM MMOCIEI0BAaTEILHOCTH

Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEICTABIICHUS O IPOUCXOKACHUU U
sBotouny CoJtHIA U 3BE3/. DTallbl )KU3HU
3BE3 ]

Mineunsiii [1yTe — Hama ["anaktuka. Tunsl
ranakTuk. YEpHbIe AbIPHI B s/Ipax rajJakTUK

127

Bcenennas. Pacinpenue Beenennoit. 3akon
Xa66ma. Teopust bonbiioro B3peIBa.
PenukroBoe nznyueHue

128

129

Macmrabnas crpykrypa Beenennoil.
Meraranaktuka

Hepewménnsle npo0i1eMbl aCTpOHOMHUH

130

131

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnemoBaHue CBOMCTB
deppomarneTnkos" umm "MccnenoBanue
JIEMCTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy ¢
TOKOM"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue cunsl AMnepa" win "M3yuenune
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
i "Onpenenenrne MarHUTHOM HHIYKIMH
Ha OCHOBE M3MepeHus cuibl Ammnepa”




132

133

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue ABJICHUS
3JIEKTPOMArHUTHON MHIYKIIUU'" WIIH
"OnpeneneHne HHIYKIIMUT BUXPEBOTO
MardHMTHOTO TOA"

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue ABiICHUS CAMOUHIYKIINM"
nin "COopka MOJIEIH 3JIEKTPOMArHUTHOTO
reseparopa"

134

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

135

Pu3n4ecKuil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

136

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKA Yepes
MOCJIEIOBATEIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOTO TOKA"

137

138

139

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3yueHne nmapameTpoB 3BYKOBOM BOJIHBI'"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"M3MepeHue nokasaresns npeaoMIIeHUs]
crexia" win "[lonyyenue usoOpaxxeHus B
CHUCTEME U3 IUIOCKOIO 3epKayia U JTUH3HI"

Du3n4eCcKuil IPAKTUKYM I10 TEME




140

"HccnenoBaHue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha mpuMepe
Kuakux auH3)" uinu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

Pu3N4eCKu IPAKTUKYM I10 TEME
"Habnronenue aqudpakiuun, vHTEphepeHIInn
Y noJisipu3anuu ceera'

141

Pu3n4ecKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMIyJIbCa U SHEPTUn
PENATUBUCTCKHX YacTHIl (110 GoTtorpadusim
TPEKOB 3apsUKEHHBIX YaCTHUL] B MArHUTHOM
nosie)"

142

Pu3n4ecKuil NPaKTUKYM 110 TEME
"U3mepenue noctosHHoM [ lanka Ha
OCHOBe uccieoBanus Gorodpdexra” umm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOANO] OT HANPSKEHUs "

143

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJIAa U U3MEPEHNE
nocrossHHOM PunGepra"

144

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO GOHA C
WCIIOJIb30BaHUEM J03UMETpA" Min
"N3yuenne moromeHus 6eTa-4yacTull
aTroMUHHEM"

145

®u3NYecKuil TPAKTUKYM 110 TEME
"HaOronenns 3834000 HEOA




146

147

148

149

HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMITbIOTEPHBIX PWIOKEHUHN 11
orpezesieHus MOJ0KEeHUsI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiaymapus 1 sipkue
3BE31b1" win "HaOmroieHus B TEIEeCKOIT
JIyHBI, IUTAHET, TYMAHHOCTEN U 3BE3HBIX
CKoIieHuin"

O0o001IcHNE U CHCTEMATH3aLKs 3HAHUI.
Ponb ¢usuku u acTpoHOMUU B
SKOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeITCIIbHOCTH YEIOBEKA

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Posb 1 MecTo (pu3MKK U ACTPOHOMUMU B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

O00011eHNEe U CUCTEMATH3AIMS 3HAHNH.
Poub ¢pusudeckoit Teopun B HopMUpOBaAHUU
npeCcTaBICHUN 0 (PU3NIECKOI KapTHHE
MUpa, MeCTO U3NIECKON KapTUHBI MHpa B
00I1IeM psITy COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX NPEJCTABICHNUN O IPUPOJIE

O000111eHME U cUCTEMATU3ALMS 3HAHUI 110
teMme "MexaHuka'"

150

O0001eHne 1 cucTeEMaTU3aLMS 3HAHUI 110
TeMe "3aKOHbI COXPAHEHHUS B MEXaHHKe"

151

O0001eHne 1 cUCTEMAaTU3ALMS 3HAHUHN 110
teme "MonekynsipHas $pu3mka.
Tepmoannamuka"




152

O00011IeHNE U CUCTEMATU3AIUs 3HAHUM 110
TeMme " ArperaTHble COCTOSIHHS BEILECTBA.
®dazoBbIe IEPEXObI

153

O0o01IeHre U CHCTeMaTU3alns 3HAHUN 110
teme " CraTuka TBEpAOro Teja.
I'uppocraruka”

154

155

O0001eHre U cUcTEMAaTU3ALMS 3HAHUI 110
TeMe «DIIEMEHTBI AIEKTPOCTATUKI

DJIeKTpUYeCKuid TOK. VICTOYHUKH TOKA.
Cwuia Toka.

156

3akoH Oma JUisi OJJHOPOJHOTO MPOBOJHUKA
(ysactka LEMN). ConpoTuBieHue
IPOBO/IHUKA.

157

158

159

3aBUCHUMOCTh  YAEJIBHOTO CONPOTUBICHUS
IIPOBOJHHUKOB ¥  IOJIYIIPOBOJHUKOB  OT
temneparypbl. CBEpXIPOBOAUMOCTb.

ITocnenoBarensHOE u NapajuieIbHOE

COCIMHEHUS  MPOBOAHMKOB.  (CMmemniaHHOe
coenuHenue. Pemenue 3amay.

Jlaboparopunass  pabora  «MccnemoBaHue
CMEUIaHHOTO COEJIMHEHUSI

160

3akon Oma 1151 3aMKHYTOM 1ienu. Pemenue
3a1a4

161

162

JlaGopatopHasi pabora «M3ydeHue 3akoHa
OmMa jy1st 3aMKHYTOM TIOJTHOM TN
TemoBoe neiictBue ToKa. 3akoH JKoymst —
Jlenna.

163

DNEeKTPUUECKU TOK B Pa3IMYHBIX cpeaax




KonTponpHas pabora mo Teme «3aKOHBI
164 1 0
MIOCTOSTHHOTO TOKa
165 Peseps 1 0
OBILEE KOJIMYECTBO YACOB I10 165 18

I[TPOT'PAMME




YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

« @uswuka, 11 xacc: yueOHUK 111 001Ie00pa30BaTEILHBIX OPTaHU3AIIHIA:
0a30BbIil 1 yriyos. Yposaw/ I'.Sl.Mskumes, b.b.byxoBues, B.M.Uapyrun, 2021
roj.; noj peaakuueit [lapdentoeroit H.A.

e Ousuka.3agaunuk. 10-11 kimaccel. PeIMKeBUY

METOIANYECKHUE MATEPHUAJIbI JIJIAA YYUTEJISA
denepanbHas paboyasi mporpammMa BocniuTanus u KoHuenuuu npenojaBaHust
yueoHoro npeamera «du3nka» B 00pa3zoBaTelbHbIX opranu3anusax Poccuiickoi

denepanuu, peasiu3yIX OCHOBHbIE 00pa30BaTelIbHBIE TPOTPAMMEBI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnunorexa IOP.



JIMCT KOPPEKTHUPOBKH

I[MTPUJIOXXEHUE 1

[Ipunoxenue

K npukazy MbOY CII Nel19 um.N.I1.MbiTapeBa

HanmMeHnoBaHue yqeGHoro IpeaMETa « »

Knacc

Bcero xonmuecTBo 9acoB I COKpaleHud

oT

0 BHECEHUU U3MEHEHUN

B paboure mporpaMmsl

HazBanue TEM, Ha KOTOPBIC KOJIMYECTBO OTBOJAUMBIX 9dCOB COKPAIIICHO:

Neri/m | Tema KonnuectBo KomnyectBo yacos 1o
3arJIaHUPOBAHHBIX bakry
4acoB

1

Bcero xonmuecTBo 4acoB I YIIJIOTHCHUA

HaszBanue tem, KoTopble OyIyT YIJIOTHEHBI:
Ha3zBanue Tem, KoTopble OyyT YIJIOTHEHBI:

Neri/nn

Tema

KonnuectBo
3arIaHUPOBAHHBIX
4acoB

KonnyectBo yacoB no
¢bakry

Paccmotpeno na 3aceganuu [LIMO

[TpoTokomn Ne

oT










