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COIEPKAHUE OBYYEHUA
11 KJIACC

Pa3nen 4. daexkrpoauHamMuka.

Tema 4. Maznummnoe no.e.

B3anmoneicTBuE MOCTOSHHBIX MAarHUTOB W IPOBOJHHUKOB C TOKOM.
MaruutHoe mnoje. Bekrtop MarHuTHOM wuHAYKIuU. llpuHuun cynepno3unuu
MAarHUTHBIX MOJIEW. JINHUM MAarHUTHOW WMHIYKIUH.

MarauTtHoe moje MpOBOAHUKA C TOKOM (MPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OnbIT DpcTena.

Cuna Amrnepa, e€ HarpaBJICHUE U MOJYJIb.

Cuuna JlopeHnna, €€ HanpaBJieHUE U MOJYJIb. JIBHKEHUE 3apsyKEHHON YaCTUIIbI
B OJTHOPOJIHOM MarHutTHoM TmoJie. Pabota cunbl JlopeHiia.

MaruutHoe 1nose B Beuiectse. GeppoOMarHeTuky, napa- U JMaMarHeTHKH.

TexHu4yeckue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: NPUMEHEHUE

MMOCTOSTHHBIX MAarHHUTOB, AJIEKTPOMArHuTOB, TECTEep-MYJIBTUMETD,
ANEKTpOIBUTATENb SIKOOH, YCKOPUTENN 3JIEMEHTAPHBIX YACTHIL.
Hemoncmpayuu.

KaptnHa  JuMHWMW  MHAYKIMM ~ MArdHUTHOTO  TOJISI  IOJIOCOBOTO U
MOIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTrHa mMHMN MarHUTHOM MHIYKUUHU MOJISL JJIMHHOTO MPSMOTO NPOBOIHUKA
Y 3AMKHYTOTO KOJIBLIEBOTO IPOBOJHUKA, KATYIIIKA C TOKOM.

BzaumoneicTtBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

JlenctBue cuibl JIopeHIla Ha MOHBI AJIEKTPOJIUTA.

HaGnronenue NBMKEHUS MMydKa JEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMIT NEUCTBUS AIEKTPOU3IMEPUTEITBHOTO npudopa
MAarHUTORJIEKTPUYECKOU CHUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopmnsvie padbomolt, NPAKMUKYM.

HccneqoBanre MarHUTHOTO MOJISL IOCTOSHHBIX MAarHUTOB.

HccnenoBanue cBOUCTB (heppOMarHeTUKOB.

HccnenoBanne AEUCTBHS MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

M3mepenue cunbl Amrepa.

M3yuenne 3aBUCUMOCTHU CWJIbI AMIIEpa OT CHJIbI TOKA.

OnpeneneHue MarHUTHOW MHIYKLIMKA Ha OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnekmpomacHumnan UHOYKYUAL.

SIBnieHne DIEKTpOMAarHUTHOM MHAYKHMU. [loTOK Bekropa MAarHuTHOU
uHaykuuu. OJIC umHayknud. 3aKOH HJIEKTpOMarHuTHOW wuHAykuuu Dapanes.
Buxpesoe anexrpuueckoe nosie. Toku Dyko.



OJC uHAyKUUMH B TPOBOJHUKE, JIBWXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

IIpaBuno Jlenna.

MuayktuBHocTh. KaTymika HMHIYKTMBHOCTH B UENHM NOCTOSSHHOTO TOKA.
Asnenue camounaykuuu. IC camoOuHAYKIUY.

DHeprusi MarHUTHOTO TOJISI KaTYIIKA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTHUYECKHUE NPOUECCHI: MHIYKIIMOHHAsS
1e4b, COJICHOU/, 3aIUTa OT IEKTPU3AIUU TEJ NMPU JIBMKEHUU B MAarHUTHOM T10JI€
3emim.

Hemoncmpayuu.

HaOmonenuie siBiieHUs1 3JIEKTPOMArHUTHOW MHIYKIUU.

HccnenoBanue 3aBucumoctu IJ[C HMHAYKIIMM OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.

[IpaBuiio Jlenua.

[lanenre mMarHura B alFOMUHUEBOM (MEIHOM) TpyoOe.

SIBIleHHE CaMOWHIYKIIUH.

Uccnenoanue 3aBucumMoctu DJ[C caMOMHAYKUHUU OT CKOPOCTU M3MEHEHUS
CWJIBI TOKA B LIEMH.

Yuenuuecxkuii sxcnepumenm, nadopamopnusie pabomot, npaKmuKym.

HccnenoBanre sIBIEHHS SJIEKTPOMArHUTHOW MHIYKIUU.

Onpenenenne UHAYKIMM BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanne sIBICHHSI CAMOUHIYKIMU.

CO6opka MOJIe M AJIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nea S. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Ko1ed0anus.

KonebarenpHas cucrtema. CBoOOO HBIE KOJI€OaHUS.

[Mapmonnueckue konebanus. KuHemaTuueckoe u JTUHAMUYECKOE OIMCAHUE.
DHEpPreTuYecKoe ONMUCAHUE (3aKOH COXpPAHEHUsS MEXaHUYEeCKo# sHepruu). BriBoa
JMHAMWY €CKOTO OTMUCAHUSI TAPMOHUYECKUX KOJeOaHUN M3 UX DHEPreTUUYECKOro U
KMHEMAaTUYECKOTO OMHCAHMSL.

AMmmtyna u ¢asza kosebanumii. CBA3b aMIUTMTYIBl KOJIEOAHWUN HCXOJHOM
BEJIMYUHBI C aMIUIMTYJaMU KoJieOaHUil €€ CKOPOCTH U YCKOPEHHUSI.

[lepyon u wyacrora koneOanuii. Ilepwon Mambix CBOOOIHBIX KOJeOaHUM
MaTreMaTU4eckoro MasTHuka. llepron CBOOOJHBIX KOJIGOAHUM TIPYNKUHHOTO
MasITHUKA.

[lonsitue o 3aryxaromux kosieOanusx. BeiHyxaeHHble koynebanus. Pe3onanc.
Pesonancnas xpuBasd. BnusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOAHMS.



TexHuyeckue yCTpONCTBA U TEXHOJOTHMYECKUE MPOLECCHhl: METPOHOM, YaChl,
KauyeJu, MY3bIKaJbHbIE MHCTPYMEHTHI, celicMorpad.

Hemoncmpayuu.

3anuch KoJieOaTeIbHOTO JIBUXKCHUS.

HabroneHue He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIEOaHUH rpy3a Ha HUTH OT
aMILTUTYIBI.

HccnenoBanue 3aTyxarmux Kojie0aHuil 1 3aBUCUMOCTH NepruoJa CBOOOHBIX
KoJieOaHUN OT CONMPOTHUBIICHHUS.

HccnenoBanue kosebaHMil Tpy3a HA MACCHUBHOW TMPYKUHE C IENbIO
dbopMuUpoBaHuUs NMpeACTaBICHUN 00 UIeaTbHON MOJENU NPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs] YHEPTUU MPH KOJeOAHUIX Tpy3a Ha TPYKHUHE.

HccnenoBanre BBIHYXICHHBIX KOJICOQHMIA.

HaOmonenne pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopmnvie padbomoi, npaAKMUKym.

H3mepenune mnepuoaa CBOOOJHBIX KOJEOAHHMH HUTSHOTO U MPYKUHHOTO
MAasITHUKOB.

M3yuenue 3aKOHOB JIBIXKEHUS Tejla B X0J1€ KOJeOaHUl Ha YIPYyrom IMoJIBece.

M3yueHne NBUKEHUS HUTSHOTO MasTHUKA.

[IpeoOpa3zoBaHue dHEPTUH B MPYKUHHOM MasiTHUKE.

HccnenoBanrie yObIBaHUS aMIUIMTYABI 3aTYXAIOMINX KOJICOAHU.

HccnenoBanrie BBIHYXICHHBIX KOJCOAHMIA.

Tema 2. Dnexmpomaznummsle KoaeOaAHUAL.

Konebarenbubiii kKoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJI€OaHUS B
ujealbHOM KoJiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIUTY[bI
3apsijia KOHIEHCATOpa C aMIUTUTYA0MW CHIIbI TOKa B KOJEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs] YHEPTUHU B UACAILHOM KOJIeOATeTbHOM KOHTYpE.

3aTyxaroniue AJIEKTPOMAarHUTHBIE KoJieOaHus. BemHyx1eHHbIE
AJIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemeHHBIE TOK. MOIIHOCTP NEPEMEHHOIO TOKAa. AMIUIMTYIHOE H
JEUCTBYIOIlEe 3HAYEHHE CHJIbBI TOKAa W HAMpsDKEHUs MpU paziudHou dopme
3aBUCUMOCTH MEPEMEHHOTO TOKa OT BPEMEHHU.

CunycouianbHbId TMEPEMEHHBIM TOK. Pe3ucTtop, KoHAEHCATOp W KaTyllKa
VMHIAYKTUBHOCTU B LIENIM CHHYCOWAAJIBHOIO NEPEMEHHOIO TOKa. Pe3oHaHC TOKOB.
Pe3onanc HamnpsixeHuid.

WUneanbubiii Tpanchopmatop. IlpousBoacrBo, mepepaua u mnoTpedlieHUE
DIEKTPUYECKOU IHEPTUM.

DKOJIOTHYECKAE PHUCKH NPU NPOU3BOJACTBE 3JEKTpo3Heprun. Kyibprypa
VCIIOJIb30BAHMSI JIEKTPOIHEPTUU B MOBCEIHEBHOM KU3HHU.



TexHuyeckue ycTpONCTBA M TEXHOJOTMYECKHUE MPOIECCHL DJIEKTPHUUYECKUI
3BOHOK, T€HEpPATOP MEPEMEHHOTO TOKA, JMHUU DJIEKTpOoIepeiay.

Hemoncmpayuu.

CBOOOIHBIE DJIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTD YaCTOThI CBOOOHBIX KOJI€OaHUIM OT HHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuwuiorpaMMBbl JIEKTPOMArHUTHBIX KOJICOAHUH.

['eHepaTop He3aTyXaroluX 3JIEKTPOMATHUTHBIX KOJICOAHMIA.

Mojenb 3JIeKTpOMarHUTHOTO T€HEpaTopa.

BbiHyKJIeHHBIE CHHYCOUIAIbHbBIE KOJIEOaHusI.

Pesuctop, karymka MHAYKTMBHOCTH M KOHJEHCATOP B LENH MHEPEMEHHOTO
TOKA.

Pe3onanc mpu MOCEIOBATEIbHOM COEAMHEHUM PE3UCTOPaA, KaTYLIKU
VMHIYKTUBHOCTH W KOHIEHCATOPa.

YcTpoilcTBO M pUHIMIT AeUCTBUS TpaHchopMaropa.

Mogenb JIMHUM 3JIEKTPONEpeIaUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie padbomot, npaKkmuKkym.

M3ydenue Ttpanchopmaropa.

HccnenoBaHue mepeMEHHOrO0 TOKa 4YE€pe3 IOCIIEN0BATENbHO COEIMHEHHBIE
KOHJICHCATOp, KATYIIKYy U PE3UCTOP.

HaGnronenue »neKTpOMarHUTHOTO pe30HaHcA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMH IMEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbIE 6OJIHbL.

Mexanudeckie BOJHBI, YCIOBHS HMX pacmpocTpaHeHusi. llomepeunsie u
npoAoJbHbIE BOJHBL Ilepuos, CKOpPOCTh pacnpOCTpaHEHUS U JJHUHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJIH: OTpPaXEHUE, MpeJoMJiieHue, UHTepdepeHuus u
nudpaxims.

3Byk. CropocTb 3ByKa. ' poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IlymoBO€E 3arpsA3HEHUE OKPYKAIOLIEH CPEIbI.

DJIEKTPOMATrHUTHBIE BOJIHBL. YCJOBUA WU3JIY4YEHUS 3JICKTPOMArHUTHBIX BOJIH.
B3anmHas opueHTanus BEKTOPOB B AJIEKTPOMATrHUTHOM BOJIHE.

CpoiicTBa  DJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXEHUE,  MPEJOMIICHHUE,
noJsipu3anysi, HHTepepeHnrs u audpaxims.

[IIkana 31€KTPOMArHUTHHIX BOJIH. IIpuMeHeHnEe 3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMOBI PagUOCBSI3H U TeNeBUACHUA. Pannomokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEbL.



TexHuyeckue yCTpOWCTBA M NPAKTHUUECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, pajap, paauonpuéMHuK, TeIEBU30D, aHTeHHA, TeaedoH, CBY-mneus,
YJIBTPa3BYKOBAasl IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Hemoncmpayuu.

OGpazoBaHue U pacpoCTpaHEHHE MOMEPEUYHBIX W MPOJAO0JBHBIX BOJIH.

KoneOmomeecs: Teno Kak UCTOYHHMK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YAaCTOThI KOJIEOAHUIA.

Habntonenue otpaxkeHus: U mpesioMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue untepdepeHimu u nudpakiiuu MEXaHHIECKUX BOJIH.

AKYCTHYECKHI1 pPE30HAHC.

CBoiiCTBa yJbTpa3ByKa M €ro NpUMEHEHHE.

HabGnroneHnue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOH H
4acTOTOM KOJIeOaHUH.

HccnenoBanue  CBOWCTB ~ JJEKTPOMArHUTHBIX  BOJH: OTpaKeHHE,
peIoMIICHHE, TIOoJsIpu3anus, Tudpakius, HHTepPepeHITus.

OOHapyxeHue HHQPAKPaACHOTO U YIbTPaA(HUOJIECTOBOTO U3ITyYEHUH.

Yuenuueckuii sxcnepumenm, nadopamopnusie padbomul, npaKkmuKym.

M3yueHne mapameTpoB 3BYKOBOM BOJIHBI.

M3yueHne pacnpoCTpaHEHMs] 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHENHOE pacIpOCTPAaHEHUE CBETA B OJAHOPOAHOU cpene. JIyu cBera.
ToudedHbIli ICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI OTpakeHHs cBeta. [locTpoeHue n300pakeHuid B
wiockoM 3epkaiie. Chepuueckue 3epkana.

[Ipenomiienue cBeTa. 3akOHBI IPEJOMIICHHS cBeTa. AOCOJIIOTHBIN MOKa3aTeb
npenoMieHus. OTHOCUTENbHBIN NOKa3aTelb npeinomiieHus. [IocTosHCTBO 4acTOThI
CBETa U COOTHOUIEHWE AJMH BOJH MPHU MEPEeX0J€ MOHOXPOMATUYECKOTO CBETa
yepes rpaHully pasjieia IByX ONTHUYECKUX CPe.

Xon myueit B mpusme. [ucnepcus cBera. CiokHBIA cocTaB O€lOro CBeETa.
[Iger.

[lonHoe BHyTpeHHEe oTpaxeHue. lIpenenbHblil yroil MmoJHOTO BHYTPEHHETO
OTPaKEHHUS.

ColOuparomime u pacceuBarouiue JUH3bL. ToHkas nuH3a. DOKycHOE
paccTosiHMe M ONTHYECKas Cuja TOHKOW JIMH3BL 3aBUCHUMOCTH (DPOKYCHOTO
pacCTOsIHUSL TOHKOW CQEepHuecKOd JIMH3BI OT €€ TeOMETPUU U OTHOCHUTEIIHHOTO
MOKA3aTeNsl MPEIOMIICHHUS.

PopMyJsia TOHKOU JIMH3bL. Y BEIMYEHUE, JAaBAEMOE JIMH3O0U.



Xoa Jyda, TPOUIEAIIETO JIMH3Y IOJ[ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuueckoir ocu. IlocTpoeHne wu300paKeHUN TOYKM U OTpE3Ka MPSMOM B
COOMPAOIINX U PACCEUBAIONINX JIMH3aX M UX CUCTEMaX.

Onrtuyeckue npubopel. Pazpematomas crocobHocTs. a3 kak onTudeckas
cucTema.

[Ipeaensl TPUMEHUMOCTH TEOMETPUUYECKON OITHKHU.

BomnoBasi onrtuka. Wurepdepeniuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMYMOB M MHHUMYMOB B HUHTEp(EepeHIIMOHHO N
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOUYHHUKOB. [lpumepnl Kkiaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cera. [udpakuumonnas pemérka. YcioBue HaOIIOAEHUS
IJIaBHBIX ~MAaKCUMYMOB TIpM  MaJCHUM MOHOXPOMAaTHYECKOTO CBEeTa Ha
TUGPaAKIMOHHYIO PEIIETKY.

[ossapu3anus cBera.

TexHuueckue yCTpOWCTBA M TEXHOJIOTUYECKHE TPOILECChl: OYKH, JyIa,
nepuckor, ¢oroannapar, MUKPOCKOI, MPOEKIMOHHBIM ammapar, MpPOCBETJICHUE
ONTHUKY, BOJIOKOHHAsI ONTHKA, JU(PAKIIMOHHAS pelIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue mpenomieHUs CBETA.

HaGnrogenune moiaHOro BHyTpEHHETo OTpakeHus. Mojienb CBETOBO/A.

HccnenoBanne XoJla CBETOBBIX IYYKOB HYepe3 IUIOCKOMAPAIICTbHYIO
IUTACTUHY U MIPU3MY.

HccnenoBanre CBOUCTB M300pakeHU B JIMH3AX.

Moienu MUKpOCKOTa, TeJIecKomna.

HaOmonenne nHTepdepeHiuu cBera.

HaGmronenre nBeToB TOHKUX IUIEHOK.

HaGmronenune nudpaxiuu ceera.

M3ydenve nudpakimOHHONW PEmIETKH.

HaGmonenue nudpakiMOHHOTO CHEKTpa.

Habmonenne nucrnepcun cBeTa.

HaOmonenne nosnsipuzanuu CBeETa.

[IprMeHeHre NoJIIPOUIOB JJIsl U3YUYEHHUSI MEXaHUYECKUX HAIPSIKEHUN.

Yuenuueckuii sxcnepumenm, nabopamopmnvie padbomol, nPAKMUKYM.

M3mepenne nmokasarens MpeIoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (DOKYCHOTO pacCTOSAHUS OT BeuiectBa (Ha
npUMeEpPe KUIKUX JTHUH3).

M3mepenne (hOKyCHOTO PacCTOSIHUSI PacCeUBAIOUIUX JIMH3.

[lonydyenne n300pakeHUsI B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.



[lonydyenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpyupoBaHue TeneCKOMUYECKUX CUCTEM.

HaGmronenune nudpaxium, naTepdepeHInn | MOJsIpU3allii CBETa.

M3ydenne nmoJisipu3aluy CBETA, OTPAKEHHOTO OT MOBEPXHOCTU AUIICKTPUKA.

M3yuenue uHTEp(dEpeHIIMU Ja3epHOTr0 M3IYYEHHUs] Ha JBYX IIENSX.

Habmonenne nucnepcuu.

Habmonenne u uccnenopanue TUPpakiiMOHHOTO CHEKTpa.

M3Mepenne AMHbI CBETOBOM BOJIHBI.

[lonydyeHue cniekTpa M3JIydeHUs CBETOAHMOJIa MPU MOMOIIHN AUGPAKIIUOHHO U
PEIETKMU.

Pa3nen 6. OcHOBBI cieIHAJILHOM TEOPUH OTHOCHTEJIbHOCTH.

['panunbl TPUMEHUMOCTH  KJIACCHYECKOM  MEXaHUKH. [locrymatel
CHeUaIbHOU TEOPUHU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  mHTepBal.  IIpeoOpaszoBanus  Jlopenna.
VYcinoBue npuYMHHOCTU. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHHU U COKPAILIEHUE JJIMHBI.

DHeprusi U UMITYJIbC PEIIITUBUCTCKOW YACTUILIBL.

CBsi3b MaccChl ¢ SHEPTUEN U UMITyJIbCOM PEJIITUBUCTCKOM YACTHUIBl. DHEPTuUs
MOKOS.

TexHu4yeckue yCTpOWCTBA M TEXHOJIOTHMYECKHE NPOLECCHI: CIIYTHUKOBBIE
NPUEMHUKY, YCKOPUTEIH 3aPSKEHHBIX YaCTHIL.

Y4eHnuecKkuil SKCIIEpUMEHT, J1a0OpaTOPHbBIE paOOThI, MPAKTHKYM.

Omnpenenenue UMIyJdbCca W JHEPIUM  PEISTHUBUCTCKUX vacTul (1o
dboTorpadusimM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznen 7. KBantoBasi pusuka.

Tema 1. KopnycKkyaapno-80aH0801 Oyanusm.

PaBHOBecHOE TemIoBOe M3NydeHHE (M3TydeHHE aOCOIIOTHO YEPHOTO Tema).
3akoH cMmenienusi Buna. I'mnore3a [lnanka o kBaHTax.

®oTOoHBI. DHEPTHs U UMITYJIbC (POTOHA.

®otorpdexr. Onbrrel A. I'. CroneroBa. 3akonsl potosrddekra. YpaBHeHUE
OiinmreitHa 1a poTodrpdekra. «Kpacnas rpanuna» dotosddexra.

JlaBnenue cBera (B 4YaCTHOCTH, JaBJICHHE CBeTa Ha aOCOJIFOTHO
MOTJIONIAIONIYI0O M a0COJIIOTHO OTpakawllylo moBepxHocTh). Omnbiter I1 H.
JleGenena.

Bonnossie cBoiicTBa uactuil. Boansl e bpoiuid. Jlnuna BosHbl ne bpounsa u
pa3Mmepbl 00JacTH JIOKaJIWM3alMu JBHXKYyIIeics vactulpbl. KopmyckynspHo-
BOJIHOBOM nyanu3m. J(udpakuus 3J1eKTPOHOB Ha KpUCTasliax.

Crneuuduka namepeHuit B Mukpomupe. COOTHOIIEHHSI HEONpeaeaEHHOCTEN
['etizenOepra.



TexHuueckue YCTPOfICTBa U TCXHOJOTHUYCCKHUC IIPOLECCChI. CIICKTPOMCTP,

doTodNEMEHT, (POTONATUHMK, TYHHEJbHBIH MHKPOCKOI, COJHEYHas Oarapes,
CBETOJUO/.

Hemoncmpayuu.
®oT03¢h(PeKT HAa YCTAaHOBKE C ITMHKOBOM IJIACTHHOM.
HccnenoBanne 3akoHOB BHENIHEro goTodddexra.

HccnenoBanue  3aBUCUMOCTH  COMPOTHUBIICHUS  MOJYINPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceeroaunon.

Conneunasi Oartapes.

Yuenuueckuii sxkcnepumenm, nadopamopnusie pabomot, npaKmMuKym.

HccnenoBanne ¢oTope3ucTopa.

M3mepenune moctostaHOM [Inanka Ha ocHOBe uccienoBanus Gotodddexra.

HccnenoBanne 3aBUCUMOCTH CHIIbI TOKA YEPE3 CBETOAMOM OT HAIPSIKEHHUS.

Tema 2. @u3zuka amoma.

OnsITEl IO MCCIENOBAaHUIO CTPOEHMs atoma. llnanerapHas moxens atoma
Pesepdopra.

[loctynarsl bopa. M3nyuenue u norniomieHne (pOTOHOB MpHU MEpPEexojie aToMa
C OJJHOTO YPOBHSI DHEPTUU HA JIPYTOM.

Bunel ciektpoB. CHekTp ypOBHEH 3HEPTMU aTOMa BOAOPOAA.

CrnoHTaHHO€ W BBIHYKJCHHOE M3JIy4yeHUE cBeTa. Jlazep.

TexHudyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE NPOLECCHI: CIEKTPAJIbHBIN
aHaiu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Monaens onbita Pesepdopaa.

HaOmonenne nuHEHYaThIX CIEKTPOB.

YCTpOKCTBO M AEHCTBUE CUETUMKA MOHU3UPYIOIINX YACTHII.

OnpeneneHue JJIUHBI BOJIHBI JA3€PHOTO HU3JIy4YEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopmnsvie padbomolt, NPAKMUKYM.

HaGnronenune nuHeuaTroro crekTpa.

HccnenoBanue CrekTpa pa3pekKeHHOTO aTOMApHOTO BOAOPOAA U U3MEPEHUE
nocTosiHHOW Punbepra.

Tema 3. Quzuka amomHO20 A0PaA U IJ1EMEHMAPHBIX YACMUY,.

Hyxnonnas moxens simpa ['eiizenbepra—MBanenko. 3apsa sapa. MaccoBoe
yucio saapa. M3oromsl.

PaguoaktuBHOCTh. AJnb(a-pacnan. DIEKTPOHHBIA W TO3UTPOHHBIN Oera-
pacnaz. ['amma-usiydenue.



3aKOH paJMOAKTHBHOTO pacmnaga. PaaMoakTUBHbIE HM30TONBI B MPHUPOJIE.
CBolicTBa MOHM3UPYIOIIEro M3JydeHUs. BiusHue paJTuoakTUBHOCTU Ha >KUBBIC
opranm3mbl. EcrectBennsblii GpoH uznydenus. JJozumerpus.

DHeprusi CBsI3U HYKJIOHOB B sijipe. SnepHbie cuibl. Jledext macchl sapa.

SAnepusbie peakuuu. Jlenenue u cuntes snuep. Saepusie peaktopsl. [IpodieMsr
YIOPABJIEMOIO TEPMOSIAEPHOIO CHHTE3a. OJKOJIOTMYECKHE AaCIEKThl Pa3BUTHUSA
AJEPHOU SHEPTETHKHU.

MeToabl perucTpaliud M UCCIEIOBAHUS AJIEMEHTAPHBIX YaCTHLL.

dyHIaMEHTaJIbHbIE B3aUMOJCUCTBUA. bapHOHBL, ME30HBI U  JICIITOHBI.
[IpencraBnenne o CtangapTHOM Mojnenu. KBapk-rirooHHass MOJENb aIpOHOB.

@uzuka 3a npenenamu CranmapTHOM moaenu. TEéMHas Marepus U TEMHasd
SHEprus.

EnuncTBO (prBmueckoit KapTHHBI MHpa.

TexHUYeCKre yCTPOUCTBA U TEXHOJOTUYECKHAE MPOILIECCHL: T03UMETP, KaMepa
Bunbcona, sjepHbIi peakTop, TEPMOSJACPHBI peakTop, aromMHas Oomoa,
MarHMUTHO-PE30HAaHCHAasi TOMOrpadusi.

Yuenuueckuii sxkcnepumenm, nadopamopnusie pabomot, npaKmMuKym.

HccnenoBanue TpekoB yacTuIl (10 TOTOBLIM (oTorpadusim).

HccnenoBanue paaroakTHBHOTO (POHA C UCTIOJIB30BAHUEM J03UMETpa.

M3yuenue mornouieHus: 6eTa-4acTHll aTlOMHUHUEM.

Pa3nen 8. JiemeHTHI aCTPOHOMMY U ACTPOQU3UKH.

Dtanbl pa3BUTHUs acTpoHOMUU. [IpukiagiHoe U MUPOBO33PEHUECKOE 3HAYCHUE
actpoHoMuH. [IpuMEHUMOCTh 3aKOHOB GU3HKK M1 OOBSICHEHHS TPUPOJIBI
KOCMHYECKHX 0OBEKTOB.

Meroabl acTpoHOMUYECKHUX HcciaenoBaHUi. (COBpPEMEHHBIE ONTUYECKUE
TEJECKOIbI, PAAUOTENECKOIbI, BHEATMOC(EPHAsT aCTPOHOMHS.

Bun 3Bé3gnoro neba. Co3pe3ausi, sSpKuE 3BE3BI, NMIAHETHI, WX BUIUMOE
JIBUKEHHE.

ConHeuHasi cucrema.

Counue. ConmHeyHass akTUBHOCTh. McTouHuk sHeprun CojiHIa U 3BE3.

3BE3bl, UX OCHOBHBIE XapaKTEPUCTUKU. J[HnarpaMma «CIEeKTpaJIbHbIN KiIacC —
CBETUMOCTb». 3BE31bl TJIABHOM IMOCJEN0BATEIbHOCTU. 3aBHUCUMOCTh «Macca —
CBETHUMOCTB» JUIsl 3BE3J TJIaBHOM IMOCJIE0BATEIBbHOCTU. BHyTpeHHEe CTpoeHue
3B€3/1. COBpPEMEHHBIE MPEJICTABJICHUS O MPOUCXOKICHUU U 3Bomouuu CojHIa U
3BE3]1. DTaIbl )KU3HU 3BE3L.

Mineunsnii Ilyte — Hama [amaktuka. [lomoxenue w aBwxkenwe CojHIA B
[Nanaktuke. Tunel ranakTuk. PaguoramakTuku u KBaszapsl. YEpHBIE ABIPHI B AApax
TaJIaKTHK.



Bcenennas. Pacmiupenue Bcenennoit. 3akon Xa606ma. Paz0eranue ranakTuk.
Teopus bonbuioro B3peiBa. PenmkroBoe U3nydeHue.

MacmrabHast crpykrypa Bcenennoit. MeraranakTuka.

Hepeménnbie npoOiemMbl aCTpOHOMHUHU.

Yuenuueckue naoniooenus.

Habmonenust 3B€3q4HOr0 HeGa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIJIOKEHUN JIJISI ONpPEAEIeHUs MOJIOKEHNsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3auss (CeBepHOTo noJiymapus U spKHe
3BE3/BL.

Habmonenuss B Teneckon JIyHbI, MJaHeT, TyMaHHOCTEM U 3BE3AHBIX
CKOIUICHUH.

Du3nYeCKU NMPAKTHKYM.

Crioco0Obl m3MepeHus (PU3NUECKUX BEJIIMUUH C UCTIOJB30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX TATUMKOBBIX CHUCTEM.
AOCOJIFOTHBIE U OTHOCUTEIIbHBIC MOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEITUYMH.
O1eHka rpaHui] TOTPENTHOCTEM.

[IpoBeneHME KOCBEHHBIX HW3MEPEHUM, UCCIEAOBAHUA  3aBHCUMOCTEM
bu3MUeCKUX BEIUYHMH, MPOBEpPKA MPEIOKEHHBIX TUNOTe3 (BBIOOp U3 padoT,
OMMCAaHHBIX B  TEMAaTHUYECKUX  paslenax «YUYEHHUUYECKUH  IKCIEPUMEHT,
1a0opaTopHbIe pabOThL, MPAKTUKYM»).

O0o0marouee NOBTOpeHME.

OO0oO011eHre U cucTeMaTh3alus CoAepkKaHusl pasliesioB Kypca «MexaHukay,
«MonexymnsipHas GpU3MKa U TEPMOJUHAMHUKAY», «DJIEKTpoAuHaMuKay, «Koaebanus
U BOJIHBD), «OCHOBBI CHELHUAIBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
buznka», «IEMEHTbl aCTPOHOMUU U aCTPODUBHKI.

Poms Qu3ukn U acTpOHOMUM B DOKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COIIMAIBHOM U 3TUYECKOU chepax NesTeIbHOCTH YeJIOBEKA, POJIb U MECTO (PU3UKHU
Y aCTPOHOMHH B COBPEMEHHOUN Hay4HOUN KapTHHE MHUpa, 3HAYECHUE OMMUCATENILHOM,
CHUCTEeMaTU3UpPYyIoIiel, OOBACHUTENILHOH W  NPOTHOCTUYECKOW  (QyHKIHIM
dbuznueckoit Teopuu, poib PU3NUECKON TeOpUH B (OPMHUPOBAHUU MPEICTABICHUN
0 (pusmueckol KapTUHE MHUpPA, MECTO (PU3NUECKON KapTUHBI MUpa B OOIIEM psIAy
COBPEMEHHBIX €CTECTBEHHO-HAyUHbIX IPEACTABICHUN O MPUPOIE.

MesknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriayonéaHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCSL C YUETOM COAEPHKATEIBHBIX MEKIIPEAMETHBIX CBSA3EU C Kypcamu
MaTeMaTUKH, OUOJIOTHH, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonaAmMuUA, C6A3aAHHbBIE C UZYUEHUEM MENMOO0E8 HAYUHO20
no3HanuA: SIBIICHUE, HAYYHBIA (pakT, TUnores3a, (pu3nyueckas BEIMUYWHA, 3aKOH,



Teopus, HaAOIIONEHHE, SKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIENb, HU3MEPEHHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTENILHBIC TTPUOOPHI, IU(poBas 1adboparopusi.

Mamemamuka: peElICEHHE CUCTEMbl YpPaBHEHUW. TpPHUrOHOMETPUYECKUE
GyHKUIMM: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO. BEKTOpPHI MU MX MPOEKLUHWH HAa OCH KOOPJAUHAT, CIIOAKEHHE BEKTOPOB.
[IpousBoaubie 3meMeHTapHBIX (QyHKUMA. [lpu3HakW MOMO00MA TPEYroJbHUKOB,
OTIpeIeICHUE TUIOIIAIN TUIOCKUX PUryp U 00bhEMa Tel.

Buonocua: snextpuueckue SBIEHUS B JKUBOW NpHUpoje, KoyieOaTelabHbIE
JIBIKEHUS B KUBOW TMPUPOAE, DSKOJOTHUYECKME PHUCKA TNPU TPOU3BOJCTBE
ANEKTPOIHEPTUH, DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensl,
yIBTPA3ByKOBasl JWArHOCTHUKA B MEIUIHMHE, ONTHYECKUE SIBJICHUS B JKUBOU
IpUPOJIE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJIIMUECKAsl CTPYKTYpa TBEPABIX
Tel1, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAJIMUECKOW PEIIETKH, CIEeKTpaIbHbIN
aHaJIn3.

T'eocpacpua: wmarauTHble TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX PV,
dboTochréMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, JJEKTPOMAarHUTOB,
ANEKTpOABUTATENh SIKOOM, reHepaTrop MEepEeMEHHOTO TOKAa, MHAYKIIMOHHAS TeYb,
JVUHUM 3JIEKTpOIEpenay, 3JIEKTPOABUTATENb, pagap, PaaAuoONPUEMHHK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yabTpa3ByKoBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN ammapaT, BOJOKOHHAsI ONTHUKA, COJTHEUHas OaTtapesi, ClIyTHUKOBBIC
NpUEMHUKY, SIJIEpHAs SHEPTETUKA M SKOJIOTMYECKHE aCEKThl €€ pa3BUTHS.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOT'PAMMBI 11O ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOEHUsA YyuyeOHoro mnpeaMera «Duzuka»
JIOJDKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YJarONIUXCsl PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpPUEHTAIM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHWUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM LIEHHOCTAM POCCUICKOTO OOIIEeCTBa, PACHIUPEHUE >KU3HEHHOTO
OTbITa U OTBITA ACATEIHLHOCTH B MPOLIECCE pean3alliid OCHOBHBIX HampaBICHUN
BOCIIUTATENILHON AEATENLHOCTH, B TOM YMCIIEC B YACTH:

IrPa’KAAHCKOT0 BOCTIMTAHUS:

e CPOpPMUPOBAHHOCTh TIPAXKAAHCKOM  MO3ULMH  OOYyYalOIIErocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O 4JIEHA POCCHICKOr0 OOIleCTBa;

e TMPUHATHE TPAAULHOHHBIX OOIICUYEIOBEUYECKUX TyMAaHUCTUUECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

e TOTOBHOCThH BECTH COBMECTHYIO JIEATEILHOCTh B HHTEpPECAX IPaKAaHCKOTO
oOiiecTBa, ydacTBOBaTb B CaMOYIpaBJEHUHM B 0Opa3oBaTeIbHOU
OpTaHMU3alUY;

e YMEHHE B3aUMOJECWCTBOBATH C  COLIMAJIBHBIMM  HWHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIMUAMH U Ha3HAYCHHUEM;

e TOTOBHOCTbH K TYMAHUTAPHON M BOJIOHTEPCKOU JEATEILHOCTH.

NATPUOTHYECKOI0 BOCIIMTAHUS:

e CchOpPMHUPOBAHHOCTH POCCUHCKOU TpaXJIaHCKO U HUJICHTUYHOCTH,
MaTPUOTU3MA;

e IIEHHOCTHOE OTHOIIECHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUIM
POCCUICKUX YUYEHBIX B 00JIaCTH (DU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e cpOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEACHHUS;

e CIIOCOOHOCTBH OLIEHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJE B IESITENBHOCTH YUYEHOTO;

e OCO3HAHME JMYHOTO BKJIAJa B IOCTPOEHUE YCTOWYMBOTO OYHyIIEro.

3CTETHYECKOIr0 BOCIIMTAHUS:

e OCTETHYECKOE OTHOLIEHWE K MHpPY, BKIOYAsA OCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HayKe.

TPYAOBOI0 BOCIIMTAHUS:



UHTEpeC K pazIudHbIM cdepam mpodecCUOHATBHON eATeIbHOCTH, B TOM
YyHuclie CBSI3aHHBIM C (U3MKOM W TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOD Oynymied mpodeccuu U peaTu30BhIBaTh COOCTBEHHBIC
KU3HEHHBIC TUIAHBL;

TOTOBHOCTb M CHOCOOHOCTh K OOpa30oBaHMIO W CaMOOOpa3OBaHHUIO B
ob6sactu (U3UKKU HA TIPOTSKEHUH BCEU KU3HHU.

IKOJOITHICCKOI0 BOCIIMTAHUA:

chOpPMUPOBAHHOCTD IKOJOTUYECKON KyJIbTYpPhl, OCO3HAHUE TJI00ATBHOTO
XapakTepa IKOJOTUYECKUX TpoOIiem;

IUIAHUPOBAHUE M OCYIIECTBIECHUE ACUCTBUM B OKPYXKaIOWIEW Cpele Ha
OCHOBE 3HaHUSA LIEJIEW YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

PACIIMPEHUE OIBITA IEATEIBHOCTH 3KOJOTHMYECKOW HANPABICHHOCTH Ha
OCHOBE MMEIOIIHUXCSl 3HAHUU 1O (PU3MKE.

HEHHOCTH HAYIYHOI'0 IMMO3HAHUSA:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO pa3BUTHs (PH3UUECKON HAYKH;

OCO3HAaHHE IIEHHOCTH HAyYHOW NEATEIHHOCTH, TOTOBHOCTH B TIPOIIECCE
u3ydeHus: (U3UKH OCYIIECTBISATh MPOEKTHYI0 U HUCCIEI0BATEIHCKYIO
JeSTeIbHOCTh UHIUBUIYATLHO W B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiCTBUS

Bba3oBble Jiornyeckue AeicTBHA:

CaMOCTOSATEIbHO  (POpPMYyIMpPOBAaTH U  aKTyaJH3UpPOBaTh MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LEIU JEATSIBHOCTH, 3aJaBaTh MapaMeTpbl M KPHUTEPHH HX
JOCTHKCHUS,

BBUSIBJSITh  3aKOHOMEPHOCTH M TNPOTHUBOPEYHS B PACCMaTPUBACMBIX
(U3HYECKHX SIBJICHUSX;

pa3pabaTbIBaTh MIAH PEIICHUS MPOOIEMBI ¢ yIETOM aHAIN3a UMEIOIIUXCS
MaTepHaIbHBIX M HEMAaTEPHAIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JESATEIBHOCTh, OIGHUBAaTh COOTBETCTBHUE
pe3yJIbTaTOB LIEJISIM, OLICHUBATh PUCKU ITOCIICICTBUI e TSIBHOCTH;
KOOPJMHUPOBATh M BBIMOJHATH pabOTy B YCIOBHUAX PEATHHOTO,
BHUPTYAIBHOTO W KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEATHBHOE MBIIUICHHE MPH PEIICHUM XU3HCHHBIX TPOOJIEM.

ba3oBble ucciiegoBaTe/IbCKNE e UCTBUS

BJIQJIETh HAYYHOW TEPMHUHOJIOTHUEH, KIIOUEBBIMH MOHATUSIMU U METOJAMHU
(r3MUECKON HayKu;



BIIQJICTh  HAaBBIKAMHU  y4EOHO-HCCIICOBATEIBCKOH U TPOEKTHOM
NeSTeTbHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEIBHOMY TIOMCKY METOJOB pelleHuss 3aaady  (HU3UUEeCKOro
COJiep>KaHusl, MPUMEHEHUIO PA3IMUYHbIX METOJI0B IMO3HAHUS,

BJIJIETh BUJAMH JIEATEJIbHOCTHU IO TMOJYyYEHUI0 HOBOTO 3HAHUS, €ro
MHTEpPTpETAlU, MPEoOPa30BAHNIO U MPUMEHEHHUIO B PA3TTUIHBIX YUEOHBIX
CUTyallusiX, B TOM YHCJIE MPHU CO3JaHUU YYEOHBIX MPOEKTOB B 00JACTH
buzuKy;

BBISIBISITH MPUYMHHO-CIIEACTBEHHBIE CBSI3M W aKTyalu3UpOBaTh 3ajady,
BBIBUTaTh TUMNOTE3y €€ pelleHMs, HaXOAUTh AapryMEHThl Jis
JI0Ka3aTeIbCTBA CBOUX YTBEPKJCHUM, 3aJaBaTh MapaMeTpbl U KpUTEpUU
peleHus;

aHAJM3UPOBATh TIOJyUEHHbIE B XOJIC€ pPCIICHUS 3a7a4dl PE3YJIbTaThl,
KPUTUYECKHU OLIEHHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh U (QopMynupoBaTh COOCTBEHHBIE 3aja4yd B 0Opa30BaATEIIbHOMU
JESTENFHOCTH, B TOM YHCJIE TIPU M3YYCHUN (U3UKH;

JIaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HAHUS 10 (H3UKE B TMPAKTHUECKYI0 0011acTh
KU3HEJEATEIBHOCTH;

YMETh UHTErPUPOBATh 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JacTel;
BBIJIBUTATh HOBBIC MJICH, TIPEIJIaraTh OPUTHHAIIBHBIE TOIXO/IbI U PEIICHNUS,
CTaBUTH MPOOJIEMBI U 33J]a4H, JOIMYCKAIOIINE aJbTePHATUBHBIC PEIICHUS.

Padorta c unpopmaumeii:

BJIQJICTh HaBBIKaMH TOJIydeHUss uHbopManuu (GU3UIECKOTO COACPIKAHUS
Y3 MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATENBHO OCYIIECTBIATH IMOMUCK,
aHaJaM3, CHUCTEMATHU3alMI0 M HHTEpIpEeTalri0 UHPOPMALUUU Pa3IUYHbBIX
BUJIOB U (DOPM TIpeCTaBIICHNUS,

OIICHMBATh JIOCTOBEPHOCTH MH(OPMAIIUH;

UCNOJIb30BaTh CPEACTBA HH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTUM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U
OpraHU3allMOHHBIX 3alady C COOJIIOJEHHEM TpeOOBaHUN HPrOHOMUKH,
TEXHUKH OE€30MaCHOCTH, THUTUEHBI, PEeCcypcocOepeKeHHs, IMPaBOBBIX U
ATUYECKUX HOPM, HOPM HHPOPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJEpk aHUS B Pa3MUHBIX (opmarax c
y4€TOM Ha3HaueHus HH(OpMalMu U UEJIEBON ayIuTOPUHU, BHIOHpaAs
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATU3ALUH.

KoMMyHuKaTHBHBIC YHMBepCaJlbHbIe y4eOHbIe 1eHCTBHA:



OCYIIECTBISITH OOIIEHHE Ha Ypokax (U3MKKM W BO BHE-YPOUHOU
NesTEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(MJIMKTHBIX CUTyallMd W CMST4aTh
KOH(JIUKTBI,

Pa3BEPHYTO M JOTMYHO HM3JIaraTh CBOIK TOYKY 3PEHMs C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HWCHOJIB30BaTh  IPEMMYyLIECTBA  KOMAaHIHOM U
WHIUBUYaTbHON pabOTHI;

BbIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX JAEHUCTBUN C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOTO 4JIeHA KOJUICKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BBIBATH W
KOOPAMHUPOBATh JEUCTBHS MO €€ JOCTUIKEHHMIO: COCTaBIITh IUIaH
JNEUCTBHIA, paclpeesiTh POJIM C yYETOM MHEHUN YYaCTHHKOB, 0OCYKaTh
pe3yJbTaThl COBMECTHON pabOoThI;

OLICHMBATh KayeCTBO CBOErO BKJAJa M KaKJOrO YYaCTHHKAa KOMaHIbl B
o01IMil pe3ysbTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE MPOEKTHI, OLEHHMBATh HJIEU C NO3ULIUHA HOBU3HBI,
OPUTMHAIBHOCTH, NMPAKTHYECKOW 3HAYUMOCTH;

OCYUIECTBIISITh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B pPa3JIMYHBIX
CUTyallUsiX,  HpPOSABIATb  TBOPYECTBO M  BOoOpaxeHue,  ObITh
VHUIMATHBHBIM.

PeryasiTuBHbIe YHUBepCaJbHbIe y4eOHbIe 1eHCTBUS

Camoopranmusanus:

CaMOCTOSTENIBHO  OCYIIECTBJIATH IO3HABATEJbHYIO JEATEJIBbHOCTh B
obractTh (U3UKK U AaCTPOHOMHUH, BBIABJISTH MPOOJIEMBI, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIE 3a/a4H;

CaMOCTOSTENBHO COCTaBJIATH IJIAH PEIICHUS PACUETHBIX M KaYE€CTBEHHBIX
3a/lay, TUIaH BBIMOJHEHUS MPAKTUYECKOW pabOThl ¢ y4ETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacliupsiTh paMKd  y4eOHOTO  MpeAMeTra Ha OCHOBE  JIMYHBIX
MPEANOYTEHUN;

JenaTh OCO3HAHHBIA BBIOOP, ApPrYMEHTHPOBATh €ro, OpaThb Ha ce0s
OTBETCTBEHHOCTD 3a PEILIEHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO APYIUIUU B 00JIACTH
(U3HKH, TIOCTOSIHHO TMOBBINIATH CBOW 00pa30BaTEIbHbIA U KYJIBTYPHBII
YPOBEHb.

CﬂMOKOHTpOJIb, IMOLMOHAJBHBIN HHTEJJIEKT:



JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIQJICTh HABBIKAMH I[IO3HABATEIbHOW pepIEeKCUM KaK OCO3HAHUS
COBEPIIAEMbBIX JECUCTBUMA U MBICIUTEIBLHBIX MPOLECCOB, UX PE3YJbTATOB U
OCHOBAHUI;

WCIIOJIb30BaTh MPUEMBI pediieKCUuu Uil OIEHKHW CHUTYyalluH, BbIOOpa
BEPHOTO PEUICHHUS;

YMETh OLICHMBAaTh PUCKM U CBOEBPEMEHHO NPUHMMATh PEMICHUS MO MX
CHIKCHMIO;

NPUHUMATh MOTHBBI W APTYMEHTHl OPYTHX IIPU AHAIU3E PE3YJIbTAaTOB
JICATEIIbHOCTH;

HpI/IHI/IMaTB C€6${, IIOHHUMasA CBOM HEAOCTATKH U JOCTOMHCTBA,

NpUHUMAaTh MOTHMBBI M apTYMEHThI JPYTMX IIpU aHAJIM3€¢ pe3yJIbTaToOB
JICATEIIbHOCTH;

MIpY3HABaTh CBOE MPaBO M MPABO APYTHMX Ha OIIHOKH.

B mpouecce TOCTHXKEHHsS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHMS IIPOIPAMMBI IO

buzmke a8 ypOBHA cpeaHero oOmero oOpa3oBaHus Y 0Oydaromuxcs

COBEPIIICHCTBYETCS AMOIMOHAIbHBIN WUHTEJUICKT, TIPE/ITO JIaT A0 i
c(hOpMUPOBAHHOCTE:
e CaMOCO3HAHUS,  BKIIOYAIONIETO  CIOCOOHOCTh  TIOHWMATh  CBOE

AMOLIMOHATILHOE COCTOSIHUE, BUIETh HANPaBJICHUS Pa3BUTHUS COOCTBEHHOM
AMOIMOHAIBHOM cdepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpEryJIMPOBaHMsI, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATb
OTBETCTBEHHOCTh 3a CBOE MOBEAEHME, CIMOCOOHOCTh aJalTUPOBATHCA K
AMOLIMOHATLHBIM W3MEHEHHUSIM W TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOINIEH CTPEMJICHHE K JOCTHKCHUIO 11€JTH
U ycrexy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JICUCTBOBATH, UCXOS U3
CBOMX BO3MOYHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHUMAaTh HAMOLMOHAJIBHOE
COCTOSIHME JIPYTUX, YYUTHIBaTb €ro MNpPU OCYIIECTBJICHUU OOIIEHuUs,
CIIOCOOHOCTH K COUYBCTBHIO U COIEPEKUBAHUIO;

COIMATBHBIX ~ HABBIKOB, BKJIIOYAIOIMIUX CIIOCOOHOCTh  BBICTPAWBATh
OTHOILICHUSI C JPYTUMH JHOABbMH, 3a00TUTHCS, MPOSIBISATH HHTEPEC U
paszpemarh KOHQIUKTHL.



IMPEIAMETHBIE PE3VYJIBTATBI

K xonny oOyuenust B 11 knacce npeaMeTHbie pPe3ynbTaThl Ha YIIIYOJEHHOM
YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTh Y OOYyUAIOIIUXCSI YMEHUI:

MOHMMATh PoOJib (PU3MKK B  DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM U 3THUYECKOU cepax NedaTeIbHOCTH YEIOBEKA, POJIb U MECTO
GbU3MKU B COBPEMEHHOW HAy4HOW KapTHHE MUpPA, POJb aCTPOHOMUU B
MPaKTHYECKOM  JIESITEIHPHOCTH YellOBeKa U JajbHEWIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHUH, 3HAYEHHUE OMMCATEIbHOW, CHCTEMATU3UPYIONIEH,
OOBSICHUTEIbHOM M MPOTHOCTHYECKOW (DYyHKUMH (Pu3MUecKkod Teopuu —
AIEKTPOAUHAMUKH, CTCIUATBHON TEOPUH OTHOCHUTEIBHOCTH, KBAHTOBOU
buzukyu, poib (pU3NUECKol Teopuu B (OPMHUPOBAHMU TPEICTABICHUN O
¢bu3nuecKoi KapTHHE MHpaA, MECTO (PU3NYECKON KapTUHBI MHUpa B 00IIEeM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX MPECTABICHUIA O MPUPOJIE;
paznuyaTh yCJIOBUSL TNPUMEHUMOCTH MoOJeneil (Qu3MuecKux Tel U
MPOIIECCOB  (SIBJIEHUH): OJIHOPOJAHOE JJIEKTPUUYECKOE M OJHOPOJHOE
MAarHuTHOE TOJIsi, TApMOHUYECKUE KOJIeOaHHsI, MaTEMAaTUUECKU MasiTHUK,
ueadbHBIN TPYKUHHBIM MasgTHUK, TapMOHUYECKHE BOJIHBI, HicaIbHBIN
KoJieOaTeNnbHbIN KOHTYpP, TOHKAs JIMH3a, MOJIeJield aToMa, aTOMHOTO sipa U
KBAHTOBOMW MOJEIHU CBETA;

paznuyaTh ycloBUsA (TpaHUIbl, 00JIAaCTH) MPUMEHHMOCTU (PU3UUECKUX
3aKOHOB, MOHHMMAaTh BCEOOLIMI XapakTep (yHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh MCIOJIb30BAaHUSI YACTHBIX 3aKOHOB;

aHAJIM3UPOBATH U OOBSCHATH DJIEKTPOMATHUTHBIC MPOIECCHl U SIBJICHUS,
UCIOJIb3YSl OCHOBHBIC TIOJIOKEHUS U 3aKOHBl DJIEKTPOJUHAMHUKHU U
CHeUUaTbHOM  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOTO  3apsana, cwia Awmmnepa, cuna JlopeHuma, 3akoH
AJIEKTPOMAarHUTHOW  WHAYKIWH, mnpaBwio Jlenma, cBa3p  DOJIC
CAMOMHIYKIIUM B D3JEMEHTE OJJIEKTPHUYECKOW Memd €O CKOPOCTHIO
W3MEHEHUs  CWIbl  TOKa,  TOCTyJaThl  CHEUHaJdbHOM  Teopuu
OTHOCHUTEIBHOCTU DUHIITEHHA);

aHAJM3UPOBATH U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SIBJICHUS, UCTIONb3Y S
MOJOXKEHUSI  KBAaHTOBOW  u3uku  (ypaBHEHHME  ODWHINTEHHA A
dbororddexra, mepBBIE W BTOpOW ToOCTyJaThl bopa, mnpuHIUI
COOTHOILIEHUST HeompenenéHHocrei ['eifzenOepra, 3aKOHBI COXpaHEHHS
3apsI0BOTO M MAacCOBOTO YHUCENl M SHEPTUU B SACPHBIX PEAKUMSIX, 3aKOH
PaJMOaKTUBHOTO pacrnajia);

ONHUCHIBaTh (U3UYECKHE TPOILECCHl U SBJICHUS, HWCIOJB3Ys BEIMYUHBI:
HANPSKEHHOCTD AJICKTPUUECKOTO TOJIsI, MOTEHIIMAI 3JIEKTPOCTATUHIECKOTO



MoJisi, Pa3HOCTh TOTEHIMAJIOB, JJEKTPOIABIDKYIIAS CWIa, HWHIYKIUS
MarHMTHOTO TIOJII, MAarHUTHBIA TIOTOK, CHWjia AMIiepa, WHIYKTUBHOCT,
ANEKTPOABMKYIAS CWIA CAMOWHAYKIIMU, DHEPTHS MAarHUTHOTO TIOJIS
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUI UMITYJIbC, TMOJHAs JHEPIusi,
SHEPTHsl TOKOS CBOOOJHOW YaCTHIIbI, HSHEPTUsS U UMIYJIbC (HOTOHA,
MacCOBO€ YHMCIIO U 3apsi] s/ipa, SHEPIHsl CBSI3U Spa;

OOBSICHATh  OCOOCHHOCTH  TpOTEKaHUS  (PUBHMYECKUX  SBJICHUU:
ANIEKTPOMAarHuTHAasE UHYKIUS, CAMOUHIYKITUS, pe30HaHC, UHTephepeHIIns
BOJH, Audpakuus, IUCHEpCHUs, TOJHOE BHYTPEHHEE OTpakeHUe,
bortoanekrpuueckuid ekt (dpotorddekr), anbpa- u Oera-pacmnaabl
anep, raMma-usiydeHue siaep, (u3nyecKkue MPUHLMIIBI CIEKTPATBHOTO
aHayM3a M paboTHI Jla3epa;

OTIpENeTATh HAIpaBJICHHE WHAYKIIMA MAarHUTHOTO TIOJISi TPOBOJHHMKA C
TOKOM, CHJIbl AMmrniepa u cuiibl JIopeHia;

CTPOUTH U300paxeHue, CO3/1aBaeMOe MIOCKUM 3€pKajoM, TOHKOW JTMH30H,
U PaCCUMTHIBATh €r0 XapaKTEPUCTUKU;

MPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE MOHSATHUSA, TEOPUH U
3aKOHBI JJIs aHalm3a U OOBSCHEHHUA (PUBHUECKHX MPOIECCOB,
MPOUCXOASIINX B 3BE3MAaX, B 3BE3AHBIX CHCTEMax, B MEXKTraJlaKTUYECKOU
cpene; IBMKEHUST HEOCCHBIX TeJl, SBOJIIOIMHU 3BE3N U BeeneHHOM;
MPOBOJAUTH HCCICAOBAHHE 3aBUCUMOCTEN (DU3UYECKHX BEJIUYUH C
UCTIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH, TIPU D3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHUPOBATH PE3yJbTaThl TOJYYCHHOW 3aBUCUMOCTH
bu3nuecKNX BeIUYMH B BuAe rpadukoB ¢ YU4ETOM aOCOTIOTHBIX
MOTPEITHOCTEH  WM3MEpPEeHuid, Jejarh  BBIBOJALI MO  pe3yJibTaram
UCCIIEIOBAHNS;

MPOBOJAUTh KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJIMYUH, HPU HTOM
BBHIOMPATh ONTUMAJbHBIM METOJI U3MEPEHUsI, OIICHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH MPSMBIX U KOCBEHHBIX W3MEPCHHIA;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEMJIOKEHHON TUMOTE3bl: MIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTATBHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIyY€HHBbIE pe3ylbTaThl U JENaTh BBIBOJ O CTaTyce MPEJIOKEHHOU
TUIIOTE3bI;

OTHMCHIBATh METOJIbI MIOJyYEHHUSI HAYUYHBIX aCTPOHOMUYECKUX 3HAHUIA,
coOo1aTh MpaBuiia 6€30MacHOro TpyAa MpU NPOBEACHUU UCCIETOBAHUN
B paMKax y4eOHOTO JKCIEepUMEHTa, NpakTUKymMa ©  y4eOHO-
UCCJIEIOBATENbCKOM M MPOEKTHON JEesATENbHOCTH C MCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U Ja0OPaTOPHOTO 00OPYAOBAHUS;



pemaTrh pacuéTHBIE 3aJaud C SBHO 3aJaHHOW W HESBHO 3aJaHHOM
¢bu3nyecko MOJENbI0: HAa OCHOBAaHMHM aHaliW3a YCJOBHS BbIOUPATh
bu3nuecKre MOJIeTH, OTBEUYaloNMe TPEeOOBAaHUSM 3aJa4H, NPUMEHSATH
(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYNaThl (U3UYECKUX TEOpUil
IpU  HCIOJIL30BAHMM MATEMaTUYECKUX METOJ0B pElIeHUs 3ajad,
MIPOBOAUTH PAcU€Thl HA OCHOBAHUU MMEIOUIMXCS TaHHBIX, aHATU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METO/IbI PEIICHUS C YYETOM MOJYyYEHHbBIX
pe3yJbTaTOB;

pelaTh KauyeCTBEHHbBIE 3a/aud, TpeOyroliue NPUMEHEHUs 3HaHUUi U3
pa3HbIX pa3iesioB Kypca GU3UKH, a TAK)KE UHTETPAllMU 3HAHUU U3 APYTHU X
MPEAMETOB €CTECTBEHHO-HAyYHOT0 IMKJIA: BBICTpPAMBATh JIOTUYECKYIO
HEMOYKY PacCyXACHUMN C OMOPOM Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3UUECKUE SIBJICHUS;

UCIOJIb30BaTh TEOPETHUUECKHUE 3HaHWS JUIsi OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTHYECKUX TMPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJAJa POCCUHUCKUX U 3apyOekHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO
MHpPAa, B Pa3BUTUE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATH U OLIEHUBATh MOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHO I
NeSTeIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU MpolEeccaMu, C
MO3UIIMN SKOJIOTHUECKON 0€30MaCHOCTH, MPEICTABICHUN O paloHAJTLHOM
MPUPOIONOIb30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUU TOCTHXKECHUUN
HAyKd M TEXHOJOTHH HJis JajJbHEUIEro pa3BUTHUA YETOBEYECKOTO
oO1ecTBa;

MIPUMEHATh Pa3IMuHbIe CIOCOOBI PabOThl ¢ MHPopManue (GU3UIECKOTO
COJIep’KaHUsl C UCIIOJB30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUH, TPU STOM HCIOJb30BaTh COBPEMEHHbIE WH(POPMAIMOHHBIC
TEXHOJIOTUU JJI1 TIOMCKA, TMEepepadOTKU U TMPEIbSBICHUS YYeOHOU U
HAy4YHO-TIOMYJISIPHOW MHGOPMALMU, CTPYKTYPUPOBAHUS U UHTEPIPETAUU
uHbOpMalLIUK, TOJIYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTUYECKU
aHaJIM3UPOBATH  TOJydyaeMylo  HMHGOpPMAIMIO W OlEHHWBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWUW, TaK U Ha OCHOBE
aHaJlM3a UCTOYHUKA UH(DOpMAIINH;

MIPOSIBIISITH OpTaHu3alMOHHBIE u MO3HABATEJIbHBIC yYMEHUS
CaMOCTOSITEILHOTO  MPUOOpETeHHs] HOBBIX 3HAHUHW B Tpoliecce
BBITIOJIHEHUS] TIPOEKTHBIX U y4eOHO-UCCIIE0BATEIbCKUX Pa0OT;

paboTaTh B TpyNIE C MCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX pOJIEH,
IUTAHUPOBATh PAOOTY TPYIIIBI, PATMOHATBHO PACTIPEEISITh ACSITEILHOCT b



B HECTaHIAPTHBIX CUTyalUsIX, al€KBaTHO OLIEHUBATH BKJAJ KaXIOTO W3
YYaCTHUKOB TPYIIIBI B PEIICHUE paccMaTpUBaeMOM poOIeMbl;

NPOSIBJIATh MOTUBAIIMIO K Oynyiiei npogecCuoHalIbHON NeATeILHOCTH 10
CICIU AJIBHOCTSAM (hU3UKO-TEXHUYECKOTO npodus.



TEMATHYECKOE IIJIAHUPOBAHUE

e 11 KJIACC
KosuuecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM undpossbie
Ne i/m P KonTtpoabubie | IlpakTHueckue (uucpp )
NMPOrpaMMbI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcesl
Pa3nea 1. JIEKTPOAUHAMUKA
1.1 MaruauTHoe noie 14
1.2 DNeKTpOMarHuTHas UHIYKLHS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUS 1 BOJIHBI
2.1 Mexanundeckue KoneOaHus 10
2.2 DNeKTpOMarHUTHbIE KoJieOaHus 15
53 MexaHu4ecKue U 3JISKTPOMarHUTHBIE 10 1
BOJTHBI
2.4 OnTuka 25 1
Utoro no pazneny 60

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

3.1 OcuoBer CTO 5 1
Hroro no pazneny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckyisipHO-BOTHOBOU JAyai3M 15

4.2 ®dusuka aToma

4.3 du3nKa aTOMHOTO S/Ipa M 3JIEMEHTAPHBIX




YACTHIL

Hroro no paszneny

25

Pa3nen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJIEMEHTBI ACTPOHOMHUHM U aCTPODHU3UKHU 12
Hroro no pazneny 12
Paznen 6. PUSUYECKHWI IMPAKTUKYM
6.1 Du3nuecKuii NPaKTUKYyM 16 16
Hroro mo pazmeny 16
Pazpen 7. OBOBIIAIOLIEE ITIOBTOPEHUE
Cucremarusaius u o0o0ImeHne
71 MPEIMETHOTO CO/IEP KaHUS U OTIbITa 15
' NEeSTeIbHOCTH, TPUOOPETEHHOTO MPU
u3ydeHuu kypca ¢usuku 10 — 11 kiaccos
Hroro no pazmeny 15
PesepBHoe BpeMs 10
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




YUYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI YYEHUKA

» dmsuka (B 2 yacrax), 10 kmace/ I'eanenmreiia J1.O., bynaroBa A.A., KopauibeB
N.H., Komikuna A.B.; non penakiueit Opiosa B. A., O01iecTBO ¢ OrpaHUu€HHOM
oTBeTcTBeHHOCThI0 «BMHOM. JlaGopaTopus 3HaHu»; AKIIMOHEPHOE OOIIECTBO
«M3narensctBO «IIpocBerienne»

» dmsuka (B 2 yactax), 11 kmace/ I'enpenmreitn J1.O., bBynaroa A.A., KopHuiseB
N.H., Komikuna A.B.; non penakiueit Opiosa B.A., O011ecTBO ¢ OrpaHUuEHHOU
oTBeTcTBeHHOCTRI0O «BMMHOM. JlabopaTopus 3HaHWD»; AKITMOHEPHOE OOIIECTBO

«HSI[ aTCJIbCTBO «Hp OCBCIICHUC)

METOAUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

e A.IL PemvkeBnu. COopHEK 3amau 1o puzuke. Mocksa, Jpoda, 2005 - 2019 r.

e (COopHuk 3ama4d no ¢usuke 111 9 — 11 kmaccoB. CocraButens I H.
CrenanoBa. M.: «IIpocsenienue», 1996 r.

e HO.A. Caypos. ®usuka. [loypounsie paspadorku. 10 kmacc. [locodue mms
ob1meoOpazoBaTenpHbIX opranu3anuii. Mocksa. [Ipocsemenune. 2015

e [O.A. Caypos. ®usuka. [loypounsie paspadotku. 11 kmacc. [locoOue s
00111e00pa3oBaTenbHbIX OpraHu3anuii. ba3zoBelil U yrioyOsieHHbI ypOBEHb.

Mockaa. Ilpocsemenue. 2017 r.



e COOpHHK TECTOBBIX 33[JaHUI Il TEMATUYECKOTO ¥ UTOTOBOI'O KOHTPOJIS.
®uzuka 10 kinacc. M.: «Matemnexkt-Lenrp», 2004 r.

e C.M. Anapromeukus, A.C. CiyxaeBckuid. dusnka. «KoHCTpyKTOp»
CaMOCTOSITEIbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kmacchl.

o Tlocobue st yuuteneir. M.: Tlpocsemnienue, 2010

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

*ueaa ¢um3uka: obydatowan nporpamma. http://www.int-edu.ru/soft/fiz.html

. Ypoxku ¢usuku ¢ ucnospzoBanueMm Muteprera. http://www.phizinter.chat.ru/

. @®uzuka.ru. http://www.fizika.ru/

1
2
3. dusuka: koyuiekuusa onsiToB. http://experiment.edu.ru/
4

. q)I/ISI/IKaZ BJIGKTPOHHaSI KOJUICKIIUA
onsiToB. http://www.school.edu.ru/projects/physicexp

o

Kararor cceuiok Ha pecypcesl o ¢pusuke http://www.ivanovo.ac.ru/phys

6. becruiaTtHbpie 00y4aromiye MPOrpaMMsbl IO
¢usuke http://www.history.ru/freeph.htm

7. JlabopatopHbie paboThI 10 (pusrke. BupTyasibHbie J1abopaTopHbIC
padoTtsL. http://phdep.ifmo.ru

8. Aummarus QU3MUECKHX IPOIecCOB 00bsicHeHnsaMu. http://physics.nad.ru

9. dusuueckas »numkionenus http://www.elmagn.chalmers.se/%7eigor




[Ipunoxenue

K paboueii mporpamme
10 yueOHOMY MpeaMETy
«®Duzuka» 11 kmace

«®opmbl yueTa padouei MPOrpaMMbl BOCIIUTAHUSD.

VYuebupii mpeaMer «DPusznkay — CHUCTEMOOOPa3yIOIIUKA JJIs €CTeCTBEHHO-
HAYYHBIX YUE€OHBIX MPEIMETOB, MOCKOJBKY (PU3UYECKHUE 3aKOHBI JIE)KAT B OCHOBE
NpOIIECCOB U SIBIICHHWM, W3y4aeMbIX XUMUEH, OWOJOrHei, acTpoHOMHUEH H
buzmdeckoi reorpadueii.

®uszuka - 3TO MNPEIMET, KOTOPBIA HE TOJBKO BHOCUT OCHOBHOW BKJIAaJ B
€CTECTBEHHO-HAyUYHYI0 KapTUHY MHpa, HO U TMPEIOCTaBIICT Haubojee sCHBIC
0o0pasibl MPUMEHEHUS HAy4YHOro METojJa TO3HaHWs, T € crnocoba MOoIydeHHUs
JIOCTOBEPHBIX 3HaHUN 0 Mupe. HakoHen, ¢pu3nka — 3TO peaMeT, KOTOPBIA HapsIy C
JIPYTUMH €CTECTBEHHO-HAyYHBIMM TMpEAMETaMHM JOJDKEH JaTh OOydJaroniuMcs
npeAcTaBjeHue 00 yBIEKAaTENbHOCTH HAy4YHOTO MCCIEIOBaHUS MW PajoCTH
CaMOCTOSITEIBHOTO OTKPBITHS HOBOT'O 3HAHUSI.

Onna w3 riaBHBIX 3a1ay (uU3MYEecKOoro oOpa3oBaHMsl B CTPYKType OOIIero
00pa3oBaHUsl COCTOUT B BBIABICHUU U TMOATOTOBKE TAaJTaHTIMBBIX MOJOJIBIX JIOACH
JUISL TIPOJIOJDKEHNST 00pa3oBaHMsl U JalbHEHIeH mpodecCuOHATBHON eITeTbHOCTH B
00J1aCTH €CTeCTBEHHO-HAYYHBIX MCCJICIOBAHUM M CO3JaHHM HOBBIX TexHojorui. Ho
HE MeHee BaXHOW 3amaueil sBigercs (OpMUPOBAHUE ECTECTBEHHO- HaydHOMU
TPaMOTHOCTH M WHTEpeca K HayKe y OCHOBHOM MacChl 0Oy4YarOIIMXCs, KOTOPhIC B
nanpHeWmeM OyayT 3aHATBI B CaMbIX Pa3HOOOpPa3HBIX cdepax IeATeIbHOCTH.
CormacHo  OpUHATOMY B MEXKIYHApOJHOM  COOOIIECTBE  OMpPEACIICHUIO,
«EcTtecTBeHHO-Hay4YHass TPaMOTHOCTh — OTO CIOCOOHOCTH 4YeEJIOBEKa 3aHUMaTh
AKTUBHYIO TPXKIAHCKYIO TMO3UIIUI0 TI0 OOIIECTBEHHO 3HAYMMBIM BOTMpPOCaM,
CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, WU €ro TOTOBHOCTb HWHTEPECOBATHCA
€CTECTBEHHO-HAYYHBIMU HJICSIMHU.

BocnurareibHbINH MOTEHIIHAT yUeOHOTO npeaMeTa « PU3nKa» Ha YPOBHE

OCHOBHOTIO O6H.[€FO o6pa3013aHI/1;1 peau3ycCTCAa Ha JIEATEIIbHOCTHOM OCHOBE qcpes:

3 NpUBJICUCHUE BHUMaHUS OOY4JalOIIMXCS K IEHHOCTHOMY  aCHeKTy
M3y4yaeMbIX Ha YpOKaxX SIBICHWI, OpPTaHU3aIi0 paboThl C TOJy4aeMOW Ha YypOKe
nHdopmarnmenn GU3NIECKOro cojepKaHusl, BKIOYass WHGOPMAILUIO O COBPEMEHHBIX
JTOCTIXKEHUAX (DU3UKH; aHAIN3 U KPUTUYECKOE OlIeHUBaHUE WHPOPMALIUK;

o NpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX PopM paboThI ¢ 00yUYaIOIIUMHUCS :
UHTCIUICKTYATbHBIX ~ WTP,  CTUMYJIUPYIOIIUX  [O3HABATEIBHYIO  MOTHUBAIIUIO
oOyyJaromuxcs; IUJAKTHYECKOTo TeaTpa, TJe TMOJy4YeHHbIE Ha YpOKE 3HAHUS



OOBITPHIBAIOTCA B TEAaTPAIbHBIX IMOCTAHOBKAX; IPYMIOBOW pPabOThl WM pabOThl B
nmapax, KOTOpbIe YYaT OOYyYarolmuxcsi KOMaHIHOW pabdoTe W B3aMMOJCUCTBHIO C
IPYTUMHU 00YHarOIIUMHUCS;

o WHHAIMAPOBAHUE ¥  TOJUIEPKKY HCCIENOBATEIBCKON  JCSTEILHOCTH
oOyyaronuxcs B paMKax peau3allil WMU HWHIUBHAYAJIbHBIX W TPYIIOBBIX
MCCIIEI0BATENIbCKUX MPOEKTOB, YTO JaeT OOYYaromMMCS BO3MOXHOCTH MPHOOPECTH
HAaBBIK CAMOCTOSITETIHHOTO pEIICHHS TPOOJEeMBbI, PpPa3BUBACT yMEHHS HAOIIOATh
NPUPOJIHBIC SIBJICHWSI, BBIMOJHATH OIBITHI M JKCIEPUMEHTAIbHBIC HCCIICIOBAHUS C
WCTIONIb30BAaHUEM HM3MEPUTEIHHBIX MPUOOPOB, (OpMHUPYET HABHIK TEHEPUPOBAHUS H
ogopMIIeHUs COOCTBEHHBIX WCH, HABBIK ITyOJMYHOTO BBICTYIUICHHS TIEPE]] ayAUTOPHEH,
apTyMEHTUPOBAHUS U OTCTAUBAHUS CBOCH TOUKH 3PCHHS,

o 3HAKOMCTBO €O  cdepamu  NpOoQECCHOHATBHOU  NIEATEIHLHOCTH,
CBSI3aHHBIMH C (U3UKOH, W COBPEMCHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha
JTOCTHKEHUSIX (PU3MUECKON HAayKH, YTO CIIOCOOCTBYET DPAa3BUTHIO MPEACTABICHUU O
BO3MOXHBIX cdepax Oynymed npodeccHoHaTbHON NEATETbHOCTH, CBA3AHHOU C
¢u3nMKON, TOArOTOBKAa K JaibHEHImieMy OOYYEeHHI0O B OTOM HAlpaBJICHUU U
0CO3HAHHOMY BBIOOPY OOydJaroruMucs Oyaymiei mpodeccum;

J YCTaHOBJICHUE JOBEPUTEIBHBIX OTHOIICHUS MEXAY yIUTEIEeM U
Y4EHHKaMH, CIIOCOOCTBYIONINX MO3UTUBHOMY BOCIPHUITHIO YUalTUMHUCA TpeOOBaHHU I
Y TIPOCKO yUWTENs, aKTUBU3AIMHA WX IMO3HABATEIBHON NEATEIbHOCTH W aKTUBHOCTH,

o noOyxaeHre 00yJaroIMUXCsl K COOMIOACHUIO Ha YPOKE OOIIETPUHATHIX
HOPM IOBEICHUS, MIPABHII OOIIEHUSI CO CTapIIMMU (YYUTEISIMU) U CBEPCTHUKAMHU
(LLIKOJIbHUKAMH);

J WCTIOJIb30BAaHUE BOCIUTATENHFHBIX BO3MOXHOCTEH COJlepiKaHusl yaeOHOTO
npeaMeTa yepes IeMOHCTPaNro 00yJarouMcs IPUMEPOB OTBETCTBEHHOTO,
IPaXKJAHCKOTO MOBENICHHUS, POSIBICHUS YEJIOBEKOIIO0US U JOOPOCEPIC€UHOCTH;

J opraHm3anuio 1me(cTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX YUAIIHXCS
HaJl MX HEYCIIEBAIOIIUMHU OJHOKIACCHUKAMU,












