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CopepxxaHue oby4yeHunsa B 11 knacce.
Paznen 4. Dnexrponunamuka.
Tema 4. MarautHoe 1101JI€.

B3anmoneicTBre MOCTOSHHBIX MAarHMTOB M IMPOBOJHUKOB C TOKOM. MarHuTHoe moile.
Bekxtop MaruuTHON MHAYKIUU. [[pUHIUIT CyNIepno3ului MarHUTHBIX MOJeH. JIMHUYM MarHUTHOM
WHIYKIUU.

MarautHoe moJie MPOBOJHUKA C TOKOM (TPSMOTO IMPOBOJHHUKA, KATYIIKH U KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amrnepa, ee HapaBJIECHUE U MOIYJIb.

Cuna JlopeHua, ee HanIpaBJIEHUE U MOAYJIb. [[BHKEHUE 3aps>KEHHON YacTULBI B OTHOPOAHOM
MarHuTHOM noJie. Paborta cumsr JlopeHniia.

MarnutHoe nosue B Bemecrse. eppoMarHeTUKHY, lapa- U JUaMarHeTUKH.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: NPUMEHEHHUE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOHM, YCKOpUTENH
3JIEMEHTapPHBIX YACTHII.

JleMoHcTpanuu.

Kaptura nuHMIA WHAYKOUHA MarHUTHOTO TIONSA IOJIOCOBOTO M TIOJIKOBOOOPa3HOTO
IIOCTOSIHHBIX MAarHUTOB.

KapTtuna nuanii MarHuTHOM MHTYKIIUY OJIS ITTUHHOTO MPSMOTO MTPOBOAHHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJIHMKA, KATYIIKU C TOKOM.

B3anmoaeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JetrictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

Habntonenue nBrXeHHs My4Ka 3JEKTPOHOB B MAHUTHOM IIOJIE.
[TpuHIMI OEHCTBUS 3IEKTPOU3MEPUTENBHOTIO IPUOOpPa MATHUTOSIEKTPUUECKOIN CUCTEMBI.
Y4eHn4ecKuil SKCIIepPUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.
HccnenoBanne MarHUTHOTO MOJIS TOCTOSIHHBIX MarHuTOB.
HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue neicTBUS TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.
N3mepenue cunsl AMmepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Omnpenenenre MarHUTHOM MHYKIIUU HAa OCHOBE N3MEpPEHUs CHIIbl AMIiepa.



Tema 5. DnekTpoMarHuTHass UHIYKIIHS.

SIBneHne 3M€KTpOMarHUTHOM MHAYKIMH. IloTok BekTOpa MarHMUTHOM uHAyKuuu. DJIC
WHIYKIIUU. 3aKOH JIEKTPOMAarHUTHON nHAYKIIMU Papazaes. Buxpeoe sniekTpuyeckoe nosie. Toku
Ddyxo.

OJIC MHAYKIIMY B MPOBOJHUKE, JTBHXKYIIEMCS] B OJJHOPOJIHOM MarHuTHOM ITOJIE.
IIpaBuio JleHna.

WupyktuBHOCTh. KaTymika MHIYKTUBHOCTM B LENM IOCTOSIHHOTO TOKa. SIBieHue
camouHaykiuu. 9J1C caMOMHAYKLUH.

OHeprust MarHUTHOTO TOJISI KATYILIKU C TOKOM.
DNEeKTPOMarHuTHOE MOJIeE.

Texuuueckue YCTpOﬁCTBa N TEXHOJIOTHUYCCKUE MPOUCCChI: MHAYKIIHMOHHAA 1M€4Yb, COJICHOU/,
3aluTa OT JJICKTpU3aluu TSI NP ABUKCHHUU B MArHUTHOM I10JIC 3emin.

JleMoHcTpanum.

HaGmtonenue sSBiIeHUS SJICKTPOMArHUTHON HHTYKITUH.

Uccnenosanue 3aBucumoct 3/1C HHAYKIIMU OT CKOPOCTH U3MEHEHUS MarHUTHOTO MOTOKA.
IIpaBuio JleHna.

[Tamenne MarauTa B aIIOMUHHEBOM (METHOM) TpyoOe.

SIBiIeHME CAMOMHTYKIIN Y.

Uccnenosanue 3aBucumoct J[C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHMSI CHJIbI TOKA B
LIETTH.

YYeHHYECKUN IKCIIEPUMEHT, JIJA0OpaTOPHBIC PA0OTHI, MPAKTUKYM.
HccnenoBanue siBICHUS AIEKTPOMArHUTHOW WHTYKITHH.
OnpeneneHne HHAYKIIMA BUXPEBOTO MAarHUTHOTO TIOJIS.
HccnenoBanue siBICHUs CAMOUHTYKITUH.

COopka MOJIeTH 3JIEKTPOMAarHUTHOT'O TeHepaTopa.

Pasnen 5. KonebaHusa ¥ BOIHEL

Tema 1. Mexannueckue KojieOaHus.

Konebarensuas cucrema. CBOOOIHEIE KOJIEOAHUS.

lapmonnueckne  konebanus.  KuHemaTmdyeckoe W JAMHAMHUYECKOE  OIHMCAHUE.
DHepreTU4ecKoe OnucaHue (3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTyH ). BBIBO AJMHAMHYECKOTO
OTIMCaHUs TAPMOHUYECKHUX KOJICOaHUH U3 UX DHEPTrEeTUICCKOTO U KHHEMATHYECKOTO OIMCAHMS.



AmMrmuntyna u ¢aza xonebanuii. CBs3p aMIUTUTYbI KOJI€OAHUN HMCXOAHOW BEITUYMHBI C
aMIUTMTYIaMU KoJleOaHui €€ CKOPOCTH U YCKOPEHHS.

[Tepnon u yactora konebanuii. [leproa Manbrx cBOOOAHBIX KOJIEOAHWI MAaTeMaTHUYECKOTO
MmasiTHUKA. [lepruos cBOOOAHBIX KOJIeOaHUH MPYKUHHOTO MasSTHUKA.

[TonsiTre o 3aryxaromux Koiebanusx. BeiHy)aeHHbIe KoneOanus. Pezonanc. PesonancHas
KpHBas. BiausiHue 3aTyxaHus Ha BUJI pe30HAHCHOW KPUBOM. ABTOKOJICOAaHUSI.

TexHuyeckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCh: METPOHOM, Yachl, Kaudesw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

JleMoHcTpanum.
3an1/1c1> KOHGG&T@HBHOI‘O ABUXKCHUA.
Hal6mronenne He3aBUCHMOCTH TIEPHO/Ia MaJIBIX KOJIeOaHM rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxaronmx KojJeOaHUl U 3aBUCUMOCTH IEepHOa CBOOOIHBIX KOJeOaHUi
OT COTIPOTHUBIICHHUS.

HccnenoBanue koneOGaHUM Tpy3a Ha MAacCUBHOW TNPYXHHE C IeNbl0 (opMHUpOBaHUS
IpeACTaBIeHU 00 U1eaIbHOW MOJENN NPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHHs SHEPTUU IIPU KOJIeOaHUIX rpy3a Ha IPYKHUHE.
HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

HaGmonenue pe3onanca.

YyeHn4YecKnid SKCIIEPUMEHT, Ta00paTOPHBIE PAOOTHI, TPAKTUKYM.
N3mepenue nepuoia cCBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.
N3yuenune 3aKk0HOB IBMKCHUS TENla B XO/€ KOJIEOaHUN Ha YIIPYTOM TOBECE.
N3yuenue nBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTHTY/IBI 3aTyXaIONINX KOJIeOaHUH.
HccnenoBanue BEIHYKEHHBIX KOJICOAHUH.

Tema 2. DnekTpoMarHuTHbIE KOJICOaHUSI.

Konebarenbubiit  kOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KojeOaHUS B HA€aIHLHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIMTYZIBI 3apsja KOHJEHcaTopa ¢
aMIUIUTY/I0M CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHHUsI YPHEPTUHU B UCATEHOM KOJIEOATEIbHOM KOHTYpE.

3aryxammpe JJICKTPOMArHUTHBIC KoJicOaHWs. BBIHYKICHHBIE 3JIEKTPOMArHUTHBIC
KoJIeOaHusl.



[lepemenHblii TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYAHOE M JICHCTBYIOIIECE
3HaYCHHUE CWJIbI TOKA U HAINPSDKEHUS IIPU PA3IMYHON (opMe 3aBHCHMOCTH IIEPEMEHHOTO TOKa OT
BpPEMEHU.

CuHycouganbHbli NepeMeHHbIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyIlIKa HHAYKTUBHOCTH B
e CUHYCOUAAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHUH.

Wneanbublii Tpancpopmarop. IIponsBoacTBo, mepenada U MoTpedIeHHE SICKTPUUYECKOM
JHEPIUU.

DKOJIOTHYECKHE PUCKU IPU NPOM3BOACTBE 3JIEKTpo’HEpruu. KynpTypa HCHoOab30BaHUs
JJIEKTPO’HEPIUH B IIOBCEAHEBHON XKU3HU.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKUE MPOLIECCHI: JJIEKTPUUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, TMHUM JIEKTpOoIepeaay.

JleMoHcTpanuuu.

CBoOOAHBIC ATIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIeOaHU OT MHAYKTUBHOCTH i €eMKOCTH KOHTYpA.
OcnumiorpamMmsl 3JIEKTPOMArHUTHBIX KOJICOaHUM.

['eneparop He3aTyXaloOMIMX JIEKTPOMATHUTHBIX KOJIeOaHM.

Mopenp 37eKTpOMarHuTHOrO0 reHepaTopa.

BreiHyKIeHHBIE CHHYCOHIaTbHBIC KOJIeOaHusI.

Pesucrop, karynika MHIyKTUBHOCTH U KOHJIEHCATOP B LIEMH NEPEMEHHOTO TOKA.

Pe3onanc npu mocjacaoBaTCIIbHOM COCAMHCHUN PC3UCTOpPA, KATYIIKW HHAYKTHBHOCTU U
KOHACHCATOopa.

VY CcTpoiCTBO M MPUHIIMIT ACHCTBHS TpaHCchopMaTopa.

MoJenb JIMHUY 3JEKTpoIepeayn.

Y4eHU4ecKuil SKCIIEPUMEHT, TJa00opaTOpHbIe pabOThI, MPAKTUKYM.
Nzyuenune Tpanchopmaropa.

HccnepoBanue mepeMEHHOTO TOKA 4Y€pe3 IMOCIIEA0BATENbHO COSAMHEHHBIE KOHAEHCATOp,
KaTYyILKY U PE3UCTOP.

HabGmnronenue 371eKTpOMarHUTHOTO Pe30HaHcA.
HccnenoBanue paboThl HCTOYHUKOB CBETA B LIENH IEPEMEHHOI0 TOKA.
Tema 3. MexaHUuecKHe U 3JIEKTPOMATrHUTHBIE BOJIHBI.

MexaHW4YecKre BOJIHBI, YCIIOBHSI UX pactpocTpaneHus. [lornepeynblie U MpoaoIbHBIC BOTHBI.
[Iepuon, ckopocTh pacnpocTpaHeHUsT W JJIMHA BOJHBL. CBONCTBAa MEXAHWYECKHUX BOJIH:
OTpaKeHHUe, peJIoMIICHUE, HHTEPPEPEHITNA U TUPPAKITHUI.



3Byk. CkOopocCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
[ITymoBoe€ 3arpsi3HEHHE OKPYKAOLIEH CPEbI.

BHCKTpOMaFHI/ITHBIe BOJIHEL. Y CIIOBHS HU3JTY4YCHUSA DJICKTPOMArHuTHBIX BOJIH. Bzanmnuas

OpUEHTAIHS BEKTOPOB E,B,v s 3JICKTPOMArHUTHOU BOJTHE.

CBolicTBa SJICKTPOMArHUTHBIX BOJIH: OTpaxCHUC, MMpCIOMJICHHUC, noJjiapu3anus,
uHTephepeHIus U TudpaKius.

[[Ikana >7eKTPOMarHUTHBIX BOJH. [IpuMeHEHHE 37IEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

HpI/IHI_[I/IHBI paanuoCBA3U U TCIICBUICHU. PaI[I/IO.HOKaI_II/ISI.
DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHudeckue ycCTpOMCTBA U IPAKTUYECKOE NPHUMEHEHHE. MY3bIKAJIbHBIE WHCTPYMEHTHI,
pamap, paguoONpHEMHUK, TeleBH30p, aHTeHHa, Ttenedon, CBY-meub, yibTpa3BykoBas
JUArHOCTHUKA B TCXHUKE U MECAUIINHE.

JleMoHcTpanum.

OO6pa3oBaHue U paclpoOCTpaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.
Koneb:mromeecs Teno kak HCTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUIA.

HaGmonenne oTpaskeHHs U MPETOMICHHS MEXaHUYECKUX BOJIH.
Habmtonenue unrepdepeHunn 1 Tuppakiind MEXaHUYECKHX BOJIH.
AKYCTUYECKUH PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IpUMEHEHHE.

HaGmronenne CBsS3M TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUIMTYAOM W YacTOTOM
KoJie0aHui.

HccnenoBanre  CBOWCTB — DJICKTPOMAarHUTHBIX — BOJIH:  OTPaXKCHHE, IPEJIOMIICHHE,
noJspuzanus, Tudpakuus, tHTepdepeHus.

O6nHapyxeHne nHPPaKpacHOTO U YIbTPaA()HOIETOBOTO U3TyUCHUM.
YdeHn4ecKuil SKCIIEPUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.
N3ydeHue nmapaMeTpoB 3ByKOBOM BOJIHBI.

W3yuenne pacrpocTpaHeHHs 3ByKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.
Tema 4. Onruxa.

[IpssMonuHENHOE PACIPOCTPAHEHUE CBETa B OAHOPOAHOU cpene. Jlyu cera. ToudeuHsblit
HCTOYHUK CBETA.



OtpaxkeHune cBeTa. 3aKOHBI OTpaxeHus cBerta. [locTpoeHne W300pakeHHWl B IIJIOCKOM
3epkane. Cheprueckue 3epkania.

[Ipenomnenne cBeta. 3akOHBI TPETOMJICHHS cBeTa. AOCOJIOTHBIM  IMOKa3aTesb
MMPCJIOMJIICHUS. OTHOCUTENLHBIA ITOKA3aTellb MMPCIOMJIICHUS. ITocTOosIHCTBO YacTOTHI CBETa U
COOTHOILIEHHUE JUIMH BOJIH NPH IEPEeX0/ie€ MOHOXPOMATHYECKOT0 CBETa 4Yepe3 IpaHully paszena
JIBYX ONTUYECKHUX CPEJ.

Xon nydeit B mpusme. Jucnepeus ceeta. CoxHBIN cocTtaB Oenoro cBera. [[Ber.
ITonnoe BHyTpeHHEe oTpaxeHue. lIpenenpHbIi yroil MoJIHOro BHYyTPEHHETO OTPasKECHMUS.

CobOuparoriue ¥ paccewBaromue JUH3bI. ToHkas JmH3a. DOKYyCHOE PACCTOSHHE W
ONTHYECKAsl CHJIAa TOHKON JTUH3bI. 3aBHCUMOCTh (DOKYCHOTO PAacCTOSHUS TOHKOH chepuieckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEJIBHOTO MTOKA3ATENS IPETOMIICHHUS.

@opMyiia TOHKOU JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIUH30M.

Xon nmyda, MpOUIeAIEro JUH3Y MO/ MPOU3BOJIBHBIM YTIJIOM K €€ TJIABHOM ONTHYECKON OCH.
[TocTpoenne n306pakeHU TOUKU M OTPE3Ka MPSAMON B COOMPAIOIINX U PACCEHBAIOIIUX JTHH3aX U
UX CHCTEMaXx.

OnTuueckue mpubdopsl. Pazpemarorias ciocoOHOCTh. ['11a3 Kak onTudeckas cucremMa.
[Ipenenbl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBass onrtuka. HWuTepdepenius cBeta. KorepeHTHble HMCTOYHUKH. Y CIOBUS
HaOJII01€HUS MAKCUMYMOB U MMHUMYMOB B UHTEP(QEPEHIIMOHHON KapTHUHE OT JIBYX KOT€PEHTHBIX
UCTOYHHUKOB. [IpuMeps! Kiaccuueckux MHTEP()EPEHIINOHHBIX CXEM.

Hudpakuus cBera. [udpaknuonnas pemerka. YciloBue HAOMIONCHHS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUA MOHOXPOMATHUYECKOTO CBETa Ha JUPPAKIIMOHHYIO PEIICTKY.

[Tonspuzanus ceera.

TexHuueckue yCTpoWcTBa M TEXHOJOTMYECKHE MPOLECChl: OYKH, Jyla, IEepUCKOIl,
¢oToanmapar, MUKpOCKOII, IPOSKIIMOHHBI arnapar, pOCBETICHHE ONITHKH, BOJIOKOHHAS OTITHKA,
TU(pPaKIMOHHAS pelIeTKa.

JleMoHcTpanum.

3aKOHBI OTPa)KEHHUS CBETA.

HccnenoBanue NpeoMIICHAS CBETA.

HabmnroneHue moimHoro BHYTpeHHET0 oTpakeHust. Mojiens CBeTOBOA.

HccnenoBanue xoa CBETOBBIX ITYYKOB Y€pe3 INIOCKONAPAJUIENbHYIO IUTACTHHY U IPU3MY.
HccnenoBanue cBOMCTB U300payKeHHI B JIMH3AX.

Moaenu MUKpPOCKOIIa, TeJIECKONa.

HaGmonenue nnaTepdepeHIum cera.



HaGmoieHne BeTOB TOHKHX IJICHOK.

Habntonenue nudpaknuu cera.

N3yuenne nudpakiimOHHON PEIICTKH.

Habntonenue nupakiiMOHHOTO CIIEKTpa.

HaGmronenue qucnepcuu cBeTa.

HabGntoneHune nonsipu3aiuu cBeTa.

[TpumeHeHne TONAPOUIOB IS H3YUYEHHSI MEXaHMUECKUX HANPSHKCHHUH.
YdeHn4ecKuil SKCIIEPUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.
N3mepenne moka3arens IpeloMIIeHUS CTEKIIa.

HccnenoBanmne 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BELIECTBa (HA MpUMEpE KHUIKHX
JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tonyuenune n300pakeHusI B CUCTEME M3 IIJIOCKOTO 3€pKajia U JTMH3HI.
[Tonydenue n300paxeHus B CUCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaH#e TeEeCKOMMYECKUX CHCTEM.

Habmtonenue nudpakiuu, vHTEpYEpeHIny 1 MOISpU3aluu CBETa.
N3yuenne mossipu3aliuy CBeTa, OTPAXXEHHOTO OT MOBEPXHOCTH TUDJIEKTPUKA.
N3ydenne naTepepeHIinm JIa3epHOTO H3ITYICHUS Ha ABYX MIEISIX.
Hab6monenue qucnepcumn.

HaGmonenue u uccnenoBanue TuGpakiimOHHOTO CIIEKTpa.

N3Mepenne 1JiMHbBI CBETOBOM BOJIHBI.

[TonydeHue ciekTpa U3IIydeHus: CBETOINO/Ia TIPH MOMOIIU TU(PPaKIIMOHHON PEIIETKH.
Paznen 6. OCHOBBI crieIMaIbHON TEOPUU OTHOCUTEIBLHOCTH.

I'paHuubl IPUMEHUMOCTH KJIACCMYECKOM MexaHuKW. IlocTynaTel crenManbHOM TEOpUU
OTHOCHUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  [IpeoOpaszoBanmus  Jlopenma.  YcioBue
IPUYUHHOCTA. OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHHM M COKpAIlCHHE
JUIUHBI.

DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOSL.



TexHuueckrue ycTpocTBa M TEXHOJOTMUYECKHUE IPOLIECCHl: CIYTHUKOBbIE MPUEMHUKH,
YCKOPHUTENH 3apsHKCHHBIX YacTHII.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

OmnpeneneHre UMIYNIbCa U DHEPTUU PEISATUBUCTCKUX YacTHll (1o QoTtorpadusiMm TPEeKoB
3apsDKEHHBIX YacTUI] B MArHUTHOM I10JI€).

Paznen 7. KBanToBas pusuka.
Tema 1. KopmyckyisipHO-BOJIHOBOM Tyajn3M.

PaBHOBEecHOE TemIOBOE M3JIyueHHE (M3JIydeHHE aOCONIOTHO 4YEepHOro Tena). 3aKoH
cmeleHnsa Buna. ['nnoresa Ilnanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.

dororddext. OnbiTel A.I'. CtoneroBa. 3akoHbI hoTodPdexTa. YpaBHEeHNE DUHIITESIHHA TS
doroaddekra. "Kpacnas rpanuna” porosddexra.

JlaBnenue cBera (B YaCTHOCTH, JaBJICHWE CBETa Ha aOCOJIOTHO IOTJIOMIAIONIYIO |
abCcoIOTHO OTpaskarolryto nosepxHocth). OnbiThl [1.H. JIebenena.

BonHoBbie cBolicTBa yactuil. BonHbl ae bpoins. [nuna BosnHbl ne bpoiins u pazMepsl
00J1aCTH JIOKATU3aIMK JIBIDKYIIEHcS yacTuipl. KopmyckynsipHO-BOIHOBOM AyanusM. Judpakuus
3JIEKTPOHOB Ha KpUCTAJIIax.

Crnenuduxka n3mepenuit B Mukpomupe. CooTHomeHus HeornpeaeneHHocrei ['elizendepra.

TexHudeckne yCTpOWCTBA M TEXHOJOIMUYECKHE IPOLECCHI: CHEKTPOMETpP, (OTODIIEMEHT,
¢doTonaTUnK, TYHHENbHBI MUKPOCKOII, COJIHEUHasi 6aTapesi, CBeTOANO. JleMoHCTpaI.

®dotor(hPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gporodddekra.

HccnenoBanue 3aBUCUMOCTH COMPOTHUBIICHUS TTOTYITPOBOJHUKOB OT OCBEIIEHHOCTH.
Cseroauon.

Connevnas 6arapes.

Y4eHn4ecKuil SKCIIEPUMEHT, TJa00opaTOpHbIe pabOThI, MPAKTUKYM.

Wccnenoanue gporopesucropa.

N3mepenue nocrostaaoi [Inanka Ha ocHoBe uccnenoanus porodddexra.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Yepe3 CBETOAMO/ OT HAMPSKEHUS.

Tewma 2. ®usuka aroma.

OMBITHI IO UCCIIEIOBAHUIO CTpOeHUs atoma. [ imtanerapHas moaens atoma Pesepdopaa.

[Toctynatsl bopa. M3nydyenue u morioiieHne (HOTOHOB MPH Tepexone aToMa C OIHOTO



YPOBHS SHEPTUHU HA IPYTOM.
Bunel criektpoB. CEKTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.
CnoHTaHHOE ¥ BBIHYXJEHHOE U3J1y4yeHHEe cBeTa. Jlazep.

TexHudeckue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIEKTPAJIbHBIM aHAIIN3
(ciekTpocKom), Ja3ep, KBAHTOBBIA KOMITHIOTED.

JleMoHcTpanuuu.

Mopenb onbiTa Pesepdopna.

Habmroienne nuHeWyaThIX CIIEKTPOB.

YCTpoiCTBO M IEMCTBHE CUETUUKA MOHU3UPYIOIIUX YACTHII.
OrnpezenieHne JIMHBI BOJHBI JIA3EPHOTO U3JTYYESHUSI.
Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.
HabntoneHue nuHeuaToro crnekrpa.

HccnenoBanue crieKTpa pa3pekeHHOT0 aTOMapHOTO BOJOPOJa U M3MEPEHHE MOCTOSHHOMN
Punbepra.

Tema 3. @u3uKa aTOMHOTO SIpa U JIEMEHTAaPHBIX YaCTHII.

Hyknonnas monens sinpa ['eitzenOepra-MBanenko. 3apsn sapa. MaccoBoe 4ucio sifpa.
H3oToms!.

PagnoaktuBHOCT. Anb(da-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3IIy4EHUE.

3aKkOH paJMOaKTUBHOIO pacnaaa. PaguoakTtuBHbIE H30TONBI B mpupozae. CBolicTBa
MOHM3UPYIOLIETO U3IIy4YeHUs. BiusiHue paguoakTUBHOCTH Ha KUBbIe OpraHu3Mbl. EcTecTBeHHBIN
¢don uznyuenus. [lozumerpus.

DHeprus CBA3U HYKJIOHOB B sizpe. SnepHsie cumbl. [ledekT maccer sapa.

Snepuble peakiun. Jlenenue u cunres aaep. Anepusie peaktopsl. [IpodieMbl ynpapisieMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTHYECKUE aCIIEKThI PA3BUTHUSA SICPHOM SHEPIETUKH.

MGTOI[BI perucTpanu U UCCICAOBAHUA 3JICMCHTAPHBIX YaCTHUII.

dyHAaMEHTAIbHBIE B3auMoAecTBUSA. baprnoHbl, ME€30HBI W JienTOHBI. lIpeacraBineHue o
CranpaptHoil Mogenu. KBapk-ritooHHast MOJENb apOHOB.

®usuka 3a npeaenamMu CTaHIapTHOW Mozienu. TeMHast MaTepusi 1 TEMHasi SHEPTHSL.
EnuncTBO (DM3nyecKkoit KapTHHBI MUpA.

TexHHYeCKHe YCTPOMCTBA M TEXHOJIOTMYECKHE MPOILIECCHI: AO3UMETp, Kamepa Buibcona,
SIIEPHBIA  pEaKTOp, TEPMOSIEPHBI peakTop, aToMHas OoM0a, MarHUTHO-PE30OHAHCHAS
Tomorpadus.



VYueHn4YecKnii 3KCIIEPUMEHT, JTa00paTOpPHBIE PaOOThI, IPAKTHKYM.
HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOTrpadusim).
HccnenoBanue paainoakTUBHOTO (OHA C HCHOIB30BaHUEM JJO3UMETPA.
W3yuenue nmoriomieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pazgen 8. DnemMeHTHI aCTPOHOMHH B aCTPODUZUKH.

Oransl pa3BUTHS acCTpOHOMHUH. [IpHUKIaHOE U MUPOBO33PEHYECKOE 3HAUEHNE ACTPOHOMHUHU.
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU I 0OBACHEHUS IPUPOJIbI KOCMUYECKUX OOBEKTOB.

MGTOI[BI ACTPOHOMUYICCKUX HCCJ’IG[[OBaHHfI. COBpeMeHHBIe OIITHYCCKHUE TCIICCKOIIbI,
paznoTeIecKOIbl, BHeaTMOC(hepHast aCTPOHOMUSL.

Bun 3Be3groro Heba. Co3Be3ausi, spKue 3BE3/bl, INIAHETHI, KX BUIMMOE ABHKCHHUE.
CorHeuHas cucTema.
Comnnue. Conneunas akTUBHOCTh. McTounuk snepruu ComHIla U 3BE3/.

3Be3/1bl, X OCHOBHBIE XapaKTepUCTUKH. Jlnarpamma "crieKTpaibHbIN KJ1acc - CBETUMOCTBD'.
3Be3/pI TJIaBHOM MMOCIEA0BATEILHOCTH. 3aBUCUMOCTD '"'Macca - CBETUMOCTS' IS 3B€3[ IIaBHOH
MOCJIeIOBAaTeILHOCTH. BHyTpeHHee cTpoeHue 3Be3nl. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXOKACHUH U 3BoJonK COJIHIIA U 3BE3]1. DTallbl )KHU3HU 3BE3/I.

Muneunsiit [1yts - Hama [Nanaktuka. [lonoxenune u aeuxxenue Connna B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky u kBazapbl. UepHble AbIpBI B sAPax TAIAKTHK.

Bcenennas. Pacmmpenne Bcenennoit. 3akon Xab606ma. Pasberanue ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepermennsie mpo0i1eMbl aCTpPOHOMUH.
Yyenndeckue HaOIIOIECHU.

HaGnronenus 3Be3/HOr0 Heba HEBOOPY>KEHHBIM IJ1a30M C HCIIOJIb30BAaHUEM KOMIBIOTEPHBIX
MPWIOKEHUH JUIsI ONIpeIeIeHHsI TIOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO aTy: OCHOBHbBIE
co3Be3iusi CeBepHOro MoyIapus U sIpKUe 3BE3/IbL.

Ha6mronenus B reneckorn JIyHbl, TUTaHET, TYMAHHOCTEH M 3BE3HBIX CKOIIJICHUH.
Du3NYECKU IPAKTUKYM.

CriocoObl n3MepeHnss GU3NUECKUX BEIMUYUH C MCIIOJIb30BaHUEM aHAJIOIOBBIX M HU(PPOBBIX
U3MEPUTENBHBIX NPUOOPOB W  KOMIBIOTEPHBIX JaTUYUKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MepeHM  ¢u3ndyeckux BenuuuH. OleHKa TIpaHMUIl
IIOTPELIHOCTEM.

[TpoBeneHMEe KOCBEHHBIX U3MEPEHUH, UCCIICIOBAHMI 3aBUCUMOCTEH (DU3NIECKUX BEIIMYHH,
MPOBEpPKa MPEATOKEHHBIX THUMOTE3 (BHIOOP M3 paboT, ONMMCAHHBIX B TEMAaTHYECKUX paslenax
"YyeHn4YeCcKnii IKCIIEPUMEHT, JJTaOOpaTOpHbIE pabOThI, TPAKTUKYM").



O6o0maroriee MOBTOPEHHE.

O6o0mieHne u cucTeMaTH3alMs CoIepKaHus pa3iesioB Kypca "Mexanuka', "MonekynsapHast
buznka wu TepmoamHamuka"', "OnekrpomuHamuka', "Konebanmms wu  BomHBI", "OCHOBBI
crenuanbHOi Teopuu orHocuTenbHOCTH", "KBaHTOBast Qusuka", "DIeMEHTH acCTPOHOMHUH H
actpoduzuxu".

Ponp Qu3uku ¥ acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJIOTUYECKOW, COIHMAIBLHOU H
THUYECKON chepax NesITeIbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHH B COBPEMEHHOM
HAY4YHOH KapTWHE MHpa, 3HAYEHUE ONMHUCATEIbHOH, CHUCTEMAaTU3UPYIOIIeH, OOBSICHUTENBHON U
MPOTHOCTUYECKON (QYHKIHI (U3UIECKON TEOpUH, POJib (PU3NUECKOW TEOpUU B (OPMHPOBAHUU
npecTaBiIeHuit 0 pu3nyeckol KapTHHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B O0ILEM ATy
COBPEMEHHBIX €CTECTBECHHO-HAYYHBIX NIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBS3U.

Nzyuenne xypca ¢uzuku yriay0iaeHHOTO YpoBHS B 11 Kilacce OCYIIECTBISIETCS ¢ yYETOM
COACPIKATCIIbHBIX MCIKIIPECAMCTHBIX CBSI3eU C KypCaMu MaTCMAaTUKU, 6I/IOJIOFI/II/I, XHUMHU,
reorpaduu U TEXHOJIOTHH.

Mencnpe;[MeTHHe MOHATHUA, CBA3AHHBIC C HN3YUCHUCM MCTOAOB HAYUYHOI'O IIO3HAHUA:
SBJICHWE, Hay4yHbIH (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
SKCICPUMCHT, MOACITIUPOBAHNUC, MOJCJIb, USMCPCHUC, ITOTPCIIHOCTHU HSMGpGHHﬁ, HU3MCPUTCIIBHBIC
npuOopsI, U poBast 1ad0paTopHs.

Marematuka: Pemenue cucrembl ypaBHeHHH. Tpuronomerpuueckue (yHKUUHU: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. BeKTopsl M uX
IPOCKIIMM HAa OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpon3BOIHBIE 3IEMEHTAPHBIX (DYHKIUIL.
[Tpu3Haku no100us TPEYrOJILHUKOB, ONPEAEICHHUE TUIOMAAN INIOCKUX (GUTyp U 0Obema Tell.

Buonorus: anekTpudeckue siBICHUS B )KUBOH MpHUpoJIe, KosiedaTenbHbIe ABMKEHUS B )KUBON
IPUPOJE, SKOJOTMYECKHE PHUCKH IpPU IPOU3BOACTBE SJIEKTPOIHEPIUHU, SIEKTPOMArHUTHOE
3arpsi3HEHUE OKpPY)KAIOIIEW cpeabl, yJAbTPa3ByKOBass AMArHOCTHKA B MEAMIIMHE, ONTHYECKHE
SBJICHUS B )KMBOM MPUPOJIE.

XUMHA: CTPOEHHME AaTOMOB M MOJEKYJ, KpPUCTAIJIMYECKas CTPYKTypa TBEPIABbIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAUIMYECKON PEIETKH, CIIEKTPAJIbHBIN aHAJIH3.

I'eorpadus: MarHUTHBIE MOJOCAa 3E€MIIM, 3aJ€KM MArHUTHBIX pyad, (oTocheMka 3eMHOM
MMOBEPXHOCTH, cericmorpad.

TexHosorysa: NpUMEHEHUE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOJBUTATEID
Sxobu, reHepaTop MEPEMEHHOrO TOKa, HWHAYKLIMOHHAas Tedb, JUHUHM O3JIEKTpoliepenad,
AIIEKTPOABHUraTeNb, pajxap, paJAUONPUEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
YIBTPa3ByKOBass JMATHOCTUKA B TEXHHUKE, IPOCKLIMOHHBIM amnmapar, BOJOKOHHAas OINTHKA,
coJHeyHast OaTapesi, CIyTHUKOBBIC TIPUEMHHKH, sIIEPHAsE SHEPTeTUKA U SKOJIOTUYECKHE ACTIEKTHI
€€ Pa3BUTHSI.

MnaHupyemble pe3ynbTaTbl OCBOEHMA MNporpaMmmbl no ¢u3nke Ha YpOBHe
cpepHero obuwero o6paszoBaHuA

OcBoenue yueOHOro mpenmera "®duszmka" Ha ypoOBHE CpEIHETO OOIIEro oO0pa3oBaHUS
(yriayOneHHBI YpOBEHb) JOJDKHO OOECIeYUTh JOCTHKEHHE CIEAYIOIIUX JMYHOCTHBIX,
METAaIPEeIMETHBIX U MPEAMETHBIX 00pPa30BaTEIbHBIX PE3yJIbTaTOB.



JlngHOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTO mpeamera "dusmka" MOKHBI OTpaKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXIeHUI, COOTBETCTBYIOIIMX TPAJUWIMOHHBIM IICHHOCTSAM POCCHICKOro  0oOIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCE pean3alliii OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATEIbHOMN 1€ATEIBbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxk1aHCKOrO BOCIIMTAHUS:

cOPMUPOBAHHOCTh ~ TPAXKIAHCKONH TO3UIMU  OOy4arolmerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOr0 00IIECTBa;

HpI/IHHTI/IG TpaI[I/II_II/IOHHBIX O6H.I€‘-I€.HOBG‘IGCKI/IX FyMaHI/ICTI/I‘IeCKI/IX 58 ,Z[GMOKp&TH‘-I@CKI/IX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NEATEIhHOCTh B HHTEpEcax Tpa)KTAHCKOTO OOIIeCTBa,
y4acTBOBAaTh B CAMOYTPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHUE B3aHMMOJIEUCTBOBaTh C COLUAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHM C UX
GYHKIUSAMHI 1 Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) NaTpUOTUYECKOT0 BOCIIUTAHUS:
c(OPMHPOBAHHOCTH POCCUHCKOM IpaXTaHCKOW UAEHTHYHOCTH, IaTPUOTHU3MA;

[ICHHOCTHOE OTHOUIEHHE K TOCYAAapCTBEHHBIM CHMBOJAM, IOCTHKECHHUSIM POCCHICKHX
y4eHBIX B 007acTH (PU3UKU U TEXHUKE;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCTIUTAHUSA:
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEILICHUs, OPUEHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;
4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETHYECKOE OTHOLICHNE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYILETO
¢u3nueckoil Hayke;

5) TpyIOBOTO BOCIIUTAHHUS

MHTEpEC K pa3INuHbIM cepam mpoecCnoHaTbHON NesITETbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ GU3MKONH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaymiedl mpodeccun u
PCAIM30BbIBATH CO6CTB€HHBI€ KHN3HCHHBIC IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO W CaMOOOpa30BaHUIO B 00sacTH (U3UKH Ha
MPOTSKEHUU BCEU KU3HU,

6) PKOJIOTUYECKOTO BOCIIUTAHUS:



cpOPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYPBI, OCO3HaHWE TJI00AJBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJTAaHUPOBAHUE U OCYIIECTBIICHUE IEVCTBUI B OKPY>KAIOIIIEH cpejie Ha OCHOBE 3HAHUS 1EeH
yCTOﬁ‘IHBOI‘O Pa3BUTHA YCIIOBCUCCTBA,

Pacmmpenue ombITa  JIEATEIBHOCTH  KOJOTHYECKOW HANpPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUIN 110 (PHU3UKe;

7) HEHHOCTU HAYYHOT'O MO3HAHUS:

Cc(OPMHPOBAHHOCTH ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS PU3MUECKON HAYKH;

OCO3HAHUEC NCHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTb B INPOLUECCCC U3YUCHUA q)HSI/IKI/I
OCYIICCTBIIATE MPOCKTHYIO U UCCIIEAO0BATCIIBCKYIO ACATCIIBHOCTE MHANBHUAYAJIbHO U B I'PYIIIIC.

B nporecce nocTHKEHNS TMUHOCTHBIX PE3YJIbTATOB OCBOEGHUS MPOTPaMMBI IO (pu3HKe 17
YPOBHsI cpefHero olmiero oopa3oBaHus y OOYYarOIIUXCSI COBEPIICHCTBYETCS dMOIMOHATBHBIN
UHTEJUICKT, MPEAINOJIaralonifii c(hOpMUPOBAaHHOCTD:

CaMOCO3HaHUsI, BKJIFOYAIONIETO CIIOCOOHOCTh IMMOHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTHh HAMPABJICHHSI PA3BUTHUS COOCTBEHHOM SMOIMOHATBHOU C(hepbl, OBITh YBEPSHHBIM B ce0e;

CaMOpEryJIMPOBAHUS, BKIIFOUYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPHHUMATh OTBETCTBEHHOCTh
3a CBOE TIOBENIEHUE, CIIOCOOHOCTH aJalTUPOBATHCS K YMOLIMOHAILHBIM H3MEHEHHSIM | MIPOSIBIISATh
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMU, BKJIIOYAIOIICH CTpEMJICHUE K JOCTHXKECHMIO LICJIM U YCIEXY,
ONTHUMH3M, HHUIIUATUBHOCTb, YMEHHE ACUCTBOBATH, UCXOMS U3 CBOUX BO3MOKHOCTEN;

SMIATHH, BKJIIOYAIOIICH CIIOCOOHOCTh MOHUMATh AMOIMOHAILHOE COCTOSIHHE IPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOUYAIONINX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JAPYTUMU
JIOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

MeramnpeaMeTHble pe3yibTaThl OCBOCHHS HPOTPAMMBI CpeJHEero oOIIero oO0pa3oBaHUS
JIOJKHBI OTPaKaTh:

OBJIaI[eHI/Ie yHI/IBepCEU'H:HBIMI/I I1I03HAaBATCJIIBHBIMU ,Z[GI>'ICTBI/I$IMHI
1) 6a3oBbIe JJIOTHYECKUE JICHCTBHUS;

CaMOCTOSITENIbHO (HOPMYITUPOBaTh U aAKTyalIM3HpPOBATh MpPOOIEMY, paccMaTpUBaTh ee
BCECTOPOHHE;

OMMPCACIIATH LCIN ACATCIIbHOCTH, 3a1aBaTh MapaMCTPbl U KPUTCPUU UX NOCTHIKCHUS
BBISABJISITh 3aKOHOMECPHOCTHU U ITPOTUBOPCUHUA B pAaCCMATPHUBACMBIX Q)HBH‘ICCKI/IX SABJICHUSX

paBpaGaTBIBaTB IJIaH pCHICHUSA HpOGHeMBI C Y4CTOM aHaJIn3a UMCHOIINUXCA MAaTCPUAJTIBHBIX U
HEMaTepHaIbHBIX PECYpPCOB;

BHOCUTb KOPPCKTUBBI B ACATCIBHOCTH, OLICHUBATH COOTBCTCTBUC PC3YJILbTATOB LCIIAM,



OIICHUBATh PUCKH MOCJICACTBUHN ACATEIHHOCTH;

KOOPJAWHUPOBATb M BBHINOJHATE PAa0OTy B YCIOBUSIX pEaJbHOIO, BUPTYaJIbHOTO U
KOMOMHUPOBaHHOT'O B3aUMOJCHCTBUS;

paBBI/IBaTB eraTI/IBHOG MBIIJICHUC HpI/I peI_HeHI/II/I KU3HCHHBIX np06neM.
2) 6a30BbIC UCCIIEAOBATEIBCKUE JCHCTBUS:

BIIQ/ICTh HAYYHON TEPMHHOJOTHEH, KIIFOUEBBIMH TOHATHSIMH M METOAAMH (PU3NYECKOM
HayKH;

BJaJIeTh HaBBIKAMHU y4eOHO-HCCIIEOBATENLCKOM M MPOEKTHOM NEATETbHOCTH B 00IacTH
(Gu3uKu, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOJOB pEIeHUs 3ajad
(GU3UUeCKOro conepKaHus, IPUMEHEHHUIO Pa3IMYHBIX METOOB IO3HAHUS;

OCYIIECTBIISITh PA3IUYHBIC BHIBI JESITEIHHOCTH IO TOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTally, NPeoOpa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYaIHsIX, B TOM
YHUCJIe MPU CO3/IaHUN YIeOHBIX MMPOEKTOB B 00J1acTH (PU3UKH;

BBISBIIATh IIPUYMHHO-CICACTBEHHBIE CBA3M M aKTyalM3UpOBaTh 3aJady, BBIABUIATh
TUIIOTE3Y €€ PEIIEHUs, HAXOANUTh apIyMEHTBI Ul J0KA3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a1aBaTh
rapaMeTpbl U KpUTEPUU PELLECHNUS,

AHAJIIM3UPOBATD IMOJYUYCHHBIC B XO04€ PCHICHUA 3ada4r PE3YJIbTAaThl, KDUTUYCCKN OLICHHUBATH
X JOCTOBCPHOCTD, ITPOTHO3UPOBATH USMCHCHUC B HOBLIX YCJIIOBUAX,

CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeIbHON JEATEILHOCTH, B TOM
YHClie TP U3YyICHUH (DU3UKY;

JaBaTh OLICHKY HOBBIM CHUTYaIHsIM, OLICHUBATh PHOOPETEHHBIN OIIBIT;

YMETh MIEPEHOCUTh 3HAHUS 110 (PU3MKE B MPAKTUYECKYIO 00JIACTh KHU3HEACATEILHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MMPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC HJICH, TIPEIaraTh OPUTHHAIBHBIC [TOIXO/IbI U PEILICHNUS;

CTaBHUTH NPOOJIEMBI U 3aJa4H, IOMYCKAIOUINE aTbTePHATHBHBIC PEIICHHSI.

3) pabota ¢ uHpOpManueit:

BJIa/IETh HABbIKAMU TOJY4YeHHS MHPOpMAIUN (PU3NUECKOTO COAEP)KAHUSA U3 HCTOUYHUKOB
pa3HbIX THWIIOB, CaMOCTOSITEJIBHO OCYLIECTBIATh TMOMUCK, AaHalIW3, CHCTEeMaTU3alMI0 |
MHTEPIIPETANI0O UHPOPMALIMK Pa3IMYHbIX BUJOB U (hOPM MpeIcTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTh WH(OPMAIINH;

WCIIOJIB30BATh CPENICTBA MHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUT
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3a/ad ¢ COOMIoJeHHeM TpeboBaHUM
SPrOHOMHKH, TEXHHKH OE30MaCHOCTH, TUTHEHBI, PECypcOCOepEeKEHHsI, TIPAaBOBBIX U ITHYECKUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€30IaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NUECKOTO COAECPHKAHUS B pa3IMYHBIX (opMaTax ¢ y4eTOM Ha3HAUEHUS
uHpOpPMALUKM U 1IeNIEBOW ayaUTOPHM, BbIOMpas ONTUMAIbHYIO (GOpPMY NPEIACTABICHHUS H



BH3YaIH3aIiH.
OBHaI[eHI/Ie yHI/IBepcaJIBHBIMI/I KOMMYHI/IKaTI/IBHBIMI/I ,Z[GI>'ICTBI/I$IMHI
1) obmenwue:
OCYILIECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH J1EATENBHOCTH;
pacro3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH ¥ CMATYaTh KOH(MDIUKTHI,

Pa3BCPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3PCHUA C HCIOJB30BAHUCM S3BIKOBBIX
CPEACTB;

2) cOBMECTHasl I€SITEIbHOCTD:

MMOHUMAaTh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHAYAIbHOW pabOTHI;
BBIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JEWUCTBUU C YYETOM OOMIMX HWHTEPECOB, W
BO3MOYKHOCTEH Ka)KIOT0 WieHa KOIJIEKTHBA;

MPUHUMATh 1M COBMECTHOM JI€ATE€NbHOCTH, OpPraHU30BBIBATH U KOOPJAWHUPOBATH
JIEUCTBUSA 110 €€ IOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUM, pacipeaeisTh POJIU C Y4ETOM MHEHUH
YYaCTHHUKOB, 00CYXJIaTh pe3yabTaThbl COBMECTHOW PabOTHI;

OLICHMBATh Ka4ECTBO CBOETO BKJIA/Ia M KAXKIOTO YYaCTHUKA KOMAH/IbI B OOIINI PE3yNIbTAaT 110
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeyiaraTb HOBBIE IPOEKTHI, OLCHWBATh WJEU C IO3MLIHUHA HOBHU3HBI, OPUTMHAJIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYIICCTBIIATE IIO3UTHUBHOC CTPATCTHUYCCKOC TIIOBCACHUC B PaA3IMYHBIX CUTyallUAX,
MMPOSBJIATE TBOPUYCCTBO U B006pa)K€HI/Ie, OBITH WHUIWMAaTUBHBIM.

OBnazieHne YHUBEPCAIbHBIMU PETYISITUBHBIMU JEHCTBUSAMU:
1) camoopranuzanus:

CaMOCTOSITEJILHO OCYILIECTBIATh IO3HABATENIBHYIO IEATENbHOCTh B 00JacTH (DU3MKM U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1auH;

CaMOCTOATENILHO COCTABJIATh IJIaH PEIICHHUs] PAacUETHBIX M KA4eCTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl € Y4EeTOM UMEIONIMXCS PECYpCcoOB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANOYTEHUM;

JlaBaTh OIEHKY HOBBIM CHTYAI[UsIM;
paciupsaTh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTCHHI;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHUpPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATH (POPMUPOBAHHUIO M MPOSBICHUIO PYAUIINHN B 00J1aCTH (DU3UKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyIbTYPHBII YPOBEHbD;



2) CaMOKOHTPOJIb:

AaBaTb OIICHKY HOBBIM CHUTyallUsM, BHOCHUTb KOPPCKTUBBI B ACATCIIBHOCTb, OLICHUBATH
COOTBETCTBUEC PE3YJIIbTATOB LECIIAM;

BJIaJIeTh HaBBIKAMU TIO3HABATENILHOM pe(hICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUNA U
MBICIIUTENIBHBIX IIPOLECCOB, X PE3YNbTATOB U OCHOBAHMIA,

UCIIOJIb30BATh MPUEMBI pe(IIeKCUH IS OLIEHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;
OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHS [0 UX CHU)KECHUIO;
[IPUHUMATb MOTHUBBI U apI'YMEHTBI IPYTUX [IPU AaHAIU3€E PE3yJIbTaTOB ACATEIbHOCTH;
3) nmpuHsATHE ce0s U APYTHUX:

NpUHUMATh CG6$I, IIOHHUMas CBOHM HEAOCTATKHU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI M apTYMEHTHI IPYTHUX MPH aHAIN3E PE3YIbTaTOB JESITEILHOCTH,
MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKY.

[TpenMeTHBIE pe3yabTAaTHl OCBOCHUS IPOTrpaMMBI o ¢usnke. B mporecce nzydenus kypca
¢u3uku yrmyonenHoro ypoBHs B 11 kiacce 00yJaromuiicss HAyYuTCs:

MMOHUMATh POJIb (PU3UKHA B YKOHOMHUYECKOHN, TEXHOJOTHUUECKOU, COIUATBLHON U ATUYECKON
cdepax OesTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PM3UKU B COBPEMEHHOW HAyYHOU KapTUHE MHUDA,
POJIb ACTPOHOMMH B ITPAKTUYECKOMN JEATEIBHOCTH Y€JI0BEKa U JAIbHEHIIEM HAyYHO-TEXHHYECKOM
pa3BUTHHU, 3HAYCHUE ONMCATEIbHOM, CHCTEMATU3UPYIOLIeH, 00BICHUTENBHOMN 1 MPOTHOCTHYECKOM
(GyHKUUH (U3NYECKON TEOPUHU - DICKTPOAMHAMMKH, CIIEHUATIbHOW TEOPHUHM OTHOCHTEIBHOCTH,
KBAaHTOBOH (DM3UKH, POJIb PU3NUECKON Teopuu B (OPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTHHE MHpa, MECTO (hPU3MUECKONW KapTHHBI MUpPA B OOLIEM Psly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEICTABICHUN O IPUPOJE;

paznuuaTh YCIOBUS MPUMEHHUMOCTH Mojeel (U3WYECKUX Tel M MPOIECCOB (SBICHUN):
OJTHOPOJHOE DJIGKTPUYECKOEC W OJHOPOJHOEC MArHUTHOE IIOJIsA, TapMOHHYECKHE KOJIeOaHUs,
MaTeMaTUYECKU MAaATHUK, WJCAJbHBIA TPYKUHHBIA MAasTHUK, TapMOHHYECKHUE BOJIHBI,
U7caNbHBIN KoJIeOaTeNbHBIM KOHTYP, TOHKAsI JIMH3a, MOJIEJIel aTOMa, aTOMHOTO siJipa U KBAHTOBOM
MO/ICIIH CBETA;

pasnuyath yciaoBus (TPaHUIIBI, 00IACTH) MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, IOHUMATh
BceoOUMil xapakrep (QpyHAaMEHTaIbHBIX 3aKOHOB U OTPaHUYEHHOCTh MCIIOJIB30BAHMS YaCTHBIX
3aKOHOB;

aHAJM3UPOBaTh M OOBACHATH SJIEKTPOMArHUTHBIE MPOLECCHI W SIBICHUS, MCIOJb3Ys
OCHOBHBIE IIOJIOKEHHS U 3aKOHBI 3JIEKTPOAMHAMUKYU U CIELUAIBbHON TEOPUHU OTHOCUTEIBHOCTH
(3aKOH COXpaHEHHUs DHIEKTPUYECKOro 3apsjaa, cwia Awmmepa, cuna JlopeHma, 3akoH
JIEKTPOMAarHUTHOW WHAYKUMH, npaBwio Jlenna, cBa3p OJIC caMOMHAYKIMM B 3JEMEHTE
JNEKTPUYECKOM LENU CO CKOPOCTBIO M3MEHEHMS CUIIBI TOKA, IOCTYJAThl CIIEHHUAIbHONU TEOPHH
OTHOCHUTEJIbHOCTU DUHILTEHHA);

aHAIM3UPOBATh M OOBSACHATH KBAHTOBBIC MPOLECCH M SBICHUS, MCHOIB3YS MOJOKEHUS
KBaHTOBOHM (u3uku (ypaBHeHHe DHHIITEHHA U1 GoTod(d(dekTa, MepBblii U BTOPOM MOCTYNIATHI
bopa, mnpuHuIMI cooTHOmIIEHUsT HeompenaeneHHocte ['eiizenOepra, 3akOHBI COXpaHEHUS



3apsAI0BOTO M MAacCOBOTO YWCET W DHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH PaJHMOAKTHBHOTO
pacnaza);

OMHUCHIBaTh (U3NYECKUE MPOIECCHl U SBICHMS, WCIOJIb3YS BEIMUYMHBI: HANPSKEHHOCTh
IIEKTPUYECKOTO II0JIA, MOTEHIHA 3JEKTPOCTaTUYECKOrOo II0JsA, Pa3HOCTh ITOTEHILIMAJIOB,
3JIEKTPOJBIKYIIAs CUJIA, WHAYKIUS MAarHUTHOTO IIOJIsl, MarHUTHBIA IOTOK, cuia Awmimepa,
MHAYKTUBHOCTb, QJIGKTPOJABMJKYIIAs CHUJAa CAMOMHIYKLUH, OSHEPrHsl MarHuTHOIrO IOJIA
MIPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJbC, TIOJHAS YHEPIHsi, SHEPTUs MOKOS CBOOOAHOM
YaCTHUIIbl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO M 3apsij Apa, SHEPTHs CBA3H A1pa;

OOBSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3NICCKHUX SBJICHUN: 3JICKTPOMAarHUTHAS WHIYKITHS,
CaMOMHYKIIHS, Pe30HAHC, MHTepPEepeHIIUs BOJIH, TU(PPaKLUs, TUCTIEPCHs, TIOJTHOE BHYTPEHHEE
oTpaxkenue, Gotodnekrpudeckuii 3¢ dext (pororddexr), anbda- u Gera-pacmansl saep, raMma-
U3ITy4eHue siiep, pu3ndecke MPUHIUIBI CIEKTPATLHOTO aHaTu3a U pa0doTHI a3epa;

OIIPEAEIIATH HAIIPABJICHNE HHYKIIMM MarHUTHOTO T10JIs1 TPOBOJHMKA C TOKOM, CHJIBI AMIiepa
u cuisl JlopeHna;

CTPOUTH N300paKEHHE, CO3JaBAeMOE IIJIOCKAM 3€PKaJIOM, TOHKOH JIMH30M, M paCCUUTHIBATh
€ro XapaKTEePUCTHUKHU;

MIPUMEHSATHh OCHOBOITOJIATAIOIINE ACTPOHOMUYECKHE MIOHATHSI, TCOPUHU U 3aKOHBI [Tl aHATH3a
58 OG’bHCHeHI/IH (1)I/I3I/I‘-I€CKI/IX HpOI_[eCCOB, HpOI/ICXOI[HH_II/IX B 3BC€34aX, B 3BC3JHBIX CUCTCMaAx, B
MEXTaJIaKTHIECKOM cpefie; IBMKEHUS HEOSCHBIX T, SBOJIIOIHH 3Be3/ 1 BceneHHol;

MIPOBOJIUTH UCCIIEIOBAHHE 3aBUCUMOCTEH (PU3NYECKHUX BEJMYUH C UCTIOIb30BaHUEM MPSMBIX
U3MEpEHUl, TIPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHpPOBATH PE3yNbTaThl MOJYy4YECHHOU
3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH B BUJE TPAPHUKOB C Yy4eTOM aOCOJIOTHBIX MOTPEUIHOCTEH
WU3MEPEHMU, JIeJaTh BBIBOJIBI IO pE3yIbTaTaM MCCIIEI0BAHMUS;

NPOBOJUTH KOCBEHHBbIE M3MEpeHHMS (U3UYECKHX BEIWYMH, TPU OSTOM BBIOUpATH
ONTUMAJIBHBIA METOJ M3MEPEHHs, OLIEHUBATh AOCOIIOTHBIE MU OTHOCHUTENBHBIE MOTPELIHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHUN;

IIPOBOJIUTH OIBITHI 10 MPOBEPKE MPENTOKEHHOW THIIOTE3bl: MJIAHUPOBATh SKCIIEPUMEHT,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3UPOBAThH MOJTYYEHHBIC PE3YNIbTaThl U JeJaTh
BBIBOJ] O CTaTyCe MPEUI0KEHHON TUIIOTE3B;

OIMUCBIBATH MCTOJbI ITOJTYYCHUA HAYYHBIX ACTPOHOMHNYCCKUX 3HaHHI>'I;

coOmofaTh mpaBuia OE30MACHOTO TpyAa NpU TMPOBEACHUU HCCIEIOBAHUN B paMKax
y4eOHOTO  OJKCIIEpUMEHTa, NpPAKTUKyMa U  y4eOHO-MCCIIEOBAaTENbCKOM W MPOEKTHOM
JESTENIbHOCTH C UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOpaTOPHOT0 000PYAOBaHMUS;

peliaTh pacyeTHbIE 3a7a9H C SIBHO 33JaHHOW U HESIBHO 3aJIaHHON (pU3MYeCKOi MOJIENbIO: Ha
OCHOBaHUU aHaJIM3a yCJIOBUS BEIOUPATh (PU3HUECKHE MOJIETH, OTBEUaIolie TpeOOBaHUIM 3aJauH,
OPUMEHSTh (DOPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYIAaThl (PU3NYECKUX TEOpUH TpHU
WCITOJIb30BAHUHM MAaT€MaTHYECKUX METOJOB PEIICHUS 3a]ad, IPOBOJUTh PacuyeThl HA OCHOBAaHUHU
MMEIOLIUXCA JaHHBIX, AHATU3UPOBATH PE3YJIbTATHI U KOPPEKTUPOBATH METO/IBI PELLIEHHS C YYETOM
MOJIyYEHHBIX PE3YJIbTATOB;

pemaTh KadecTBEHHBIE 3a/aud, TpeOyrolue MPUMEHEHHs 3HAHWHM M3 pasHBbIX DPa3/eloB
Kypca (pU3MKHM, a TaKKe HMHTErpalluy 3HAHUNH W3 JIPYTUX IMPEIMETOB €CTECTBEHHO-HAYyYHOI'O
LUKJIA: BBICTPAaUBATh JIOTUYECKYIO LEMOYKY PACCYKICHHM C HCIOIb30BAHUEM H3YYEHHBIX



3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUECKUX SBIICHU;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHWS ISl OOBSICHEHHS OCHOBHBIX IMPUHITUIIOB PAOOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

NPUBOANUTH NPUMEPHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUECHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B 00bACHEHUE MPOIECCOB OKPYXKAIOUIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

AHAJIIM3UPOBATHL U OLICHUBATHL IOCICACTBUSA 6I>ITOBOI>’I n HpOI/IBBOI[CTBeHHOI\/'I NCATCIIBHOCTU
YEJIOBEKa, CBSI3aHHOW ¢ (PM3MYECKUMU TMPOIECCaMH, C MO3HUIIMKA IKOJIOTHIECKON 0€301acHOCTH,
Hp@I[CTaBHGHI/II\/'I 0 panMOHaJILHOM IIPUPOAOIIOJIIL30BAHNHU, a4 TAKKC pPAa3yMHOM HCIIOJIB30BAHUN
JTOCTHKCHUH HAYKH M TEXHOJIOTHH JJIS TaTbHEHIIIETO Pa3BUTHS YE€TIOBEYECKOTO 00IIECTBa;

IPUMEHATh Pa3UYHBbIe CIOCOObI paboThl ¢ MH(pOpMAIMEd (U3MUECKOTO COAEPIKaHUS C
UCTIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHH, HpPH 3TOM HCIIOJIb30BATh
COBpPEMEHHbIC HH(OPMAIIMOHHBIE TEXHOJOTMU Ui TMOMCKA, NEepepadOTKU U NIPEabSIBICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJSIPHOM WHGOpPMALuy, CTPYKTYPHPOBAaHHS W HHTEPIPETaluu
uHpOpMaLlUY, TOJYyYCHHOH W3 pa3IM4YHBIX HCTOYHHUKOB, KpPUTHUYECKH aHAIU3HPOBATH
HOJTy4aeMyro HH(GOPMAIIUIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIINXCSI 3HAHHI,
TaK ¥ Ha OCHOBE aHaJIM3a HCTOUYHUKA HH(OpMaIH;

MPOSIBIIATE ~ OPraHU3allMOHHBIE W  IO3HABATCIIBHBIC  YMEHHUS  CaMOCTOSTEIBHOIO
npuoOpeTeHus HOBBIX 3HAHMW B TPOIECCE  BBINOJHEHHUS MPOCKTHBIX U y4eOHO-
HCCIIEI0BATENLCKUX padoT;

paboTaTh B IpyIIe ¢ UCIIOJHEHHEM PA3IMYHBIX COLMAIBHBIX POJICH, TNIaHUPOBATh PaboOTy
TPYIIBI, PAMOHAIBHO PACIPEACIATh AEATEIbHOCTh B HECTAHIAPTHBIX CUTyalUsX, OLICHUBATH
BKJIa1 KX/IOTO U3 YUACTHHKOB IPYIIIBI B PELICHUE PacCCMAaTPUBAEMOM TPOOIIEMBI;

MPOSIBIISITH MOTUBAIIHIO K OyayIei npodeccHoHaIBHOM ACITETBHOCTH 110 CIISIHATLHOCTSIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.

TeMaTnuyeckoe NJIAHMPOBAHUE

Nori/mm HaumenoBanue pasaena u TeM nporpaMmMbl Komnue | Koutpons | [Ipaktu
CTBO HBIE YecKue
4acoB pabotbl, | paboThI
KOJI-BO , KOJI-BO
4acoB 4acoB
1 27
DJIeKTPOAMHAMHKA.
2 14
MarsuTHoe noJe.
3 13 1
DJIEKTpOMAarHuTHasE MHIYKIUSI.
4 60
KoJjie0anusi ¥ BOJIHBI.
5 10
MexaHn4YecKHue KojieOaHusl.




6
DJeKTpOMarHUTHBIE KOJICOAHUSI. >
7
Mexanndeckue u  dekrpomarautHeie | 10
BOJIHBI.
8 25 1
Ornruka.
9
OcHoBBI crennaabHOM Teopuu | O
OTHOCHTEJIbHOCTH.
10 25
KBanToBas ¢gusuka.
11 15 1
KopnyckyJisipHO-BOJHOBOM Tyaju3M.
12 5
Pu3nka aToma.
13
®du3uka aTOMHOIO sAJpa U 3JIEMEHTaPHBIX 5
YacTHII.
14
DJIeMeHTBI aCTPOHOMUM u| 12
acTpou3uKu.
15 16
Du3nYecKHil MPAKTUKYM.
16 25
IloBTOpEeHNE MaTepuasa
170
I'padpuk KOHTPOJILHBIX U JIA0OPATOPHBIX PadOT
Jara Jlata Komnunuec
e g | T
Kast

Kontposabnass  paGora Nel mo  Teme
"JeKTpOMarHuTHAs MHAYKUMS'"

KonTtpoabsnas padora Ne2 mo teme «Onruka»

Kontposabnass  paGora Ne3 mo  Teme
"KopnycKkyJIsipHO-BOJHOBO# Ayaau3m'

[TpakTuyeckas padora Nel "HMccnenoBanue
MATrHUTHOTO HOJISI HOCTOSHHBIX MArHUTOB"

[IpakTnueckas pabota No2 "U3yuenue
3aBUCHMOCTH CHJIbI AMIiepa OT CHJIbl TOKa"

[Ipaktrueckass pabora Ne3  "HcciemoBanue
SIBJICHUSI 3JIGKTPOMAarHUTHON MHAYKIIMHU"

[Ipaktrueckass pabora Ned  "HccnemoBanue
SIBJICHUS] CAMOMHAYKIIMU"




[TpakTuyeckas padora Ne 5"M3mepenue nepuonaa
CBOOOHBIX KOJI€OaHUN HUTSHOTO U IPY>KUHHOTO
MasiTHUKOB"

[TpakTrueckas padota Ne6 "[IpeobpazoBanue
SHEPrUU B MIPYKUHHOM MasTHUKE"

10

[Ipaktuyeckas pabora Ne 7"HccnenoBanue
pabOThl UCTOYHMKOB CBETA B LIEMU MEPEMEHHOTO
ToKa"

11

[Ipaktnueckass pabora Ne 8  "H3yuenue
11apaMeTPOB 3BYKOBOW BOJIHBI"

12

[TpakTrueckas padota Ne 9 «M3mepenue
MoKa3aTesisi MPeJIOMIICHUS cTeKia"

13

[Ipaktuyeckas pabora Ne 10 "Usmepenue
(hOKYCHOTO PACCTOSIHHS paCCEUBAIOITUX JIMH3"

14

[Ipaktuyeckas pabora Nell  "HabGmionenue
mudpakuy, WHTEPPEpPEHIIMH | TOJISIpU3aIuN
ceera"

15

[TpakTrueckas padota Nel2 "Onpenenenue
UMITYJIbCA ¥ SHEPTHH PEIIITUBUCTCKUX YaCTHIL (10
doTorpadusiM TPEKOB 3apsHKEHHBIX YaCTHUIL B
MarHuTHOM TmoJjie)"

16

[Ipaktrueckass pabora Nel3 "HccnemoBanue
3aBUCUMOCTH CHJIBI TOKa Ye€pe3 CBETOAUOJ OT
HanpsHKeHus"

17

[TpakTuyeckas padora Nel4 "HccnenoBanue
CIIEKTpPa pa3pe’KeHHOr0 aTOMapHOT0 BOJOPOAA U
M3MepeHue MocTossHHOM Pundepra"

18

KTHYECKast Ta Ne JIEJOBAaHU
IIpa eckas padbora Nel5 "HccnenoBanue
PagnoaKTUBHOTO (JOHA C UCIIOIH30BAHUEM
no3umerpa'

19

[Ipaktuyeckas pabora Nel6  "Habmopenus
3BE3MHOTO HeOAa HEBOOPYKEHHBIM TJIA30M  C
WCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUITOKCHHMA
JUTSL OTIPEIeTICHHUS TIOJIOKEHHST HEOECHBIX 00 bEKTOB
HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noJiymapusi U spkue 3BE37b1"




TeMaTHuyeckoe NIAHMPOBaAHUE

Hara Jlata Komuuec | [Ipuumna koppekuuu
[JIAaHUPYEM Tema TBO
s dakTuyeckas HACOB
1 B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB U MPOBOJAHUKOB C TOKOM. 1
MaruuTHOE noie.
> Bexrop MarHuTHOM nHAYKUUU. [IpyHIUD Cylieprno3uuyy MarHUTHBIX 1
nojen. JIMHUY MarHUTHON MHIYKIIHH.
3 MarnuTHO€e noJje IPOBOJHUKA C TOKOM (mpsMOro npoBOAHMKA, KATYIIKK 1 1
kpyrosoro utka).. ONBIT Dpcrena.
4 Cuna Amnepa, €€ HanpaBJIE€HUE U MOIYJIb. 1
5 Pemenue 3anay Ha cuiny Amnepa. 1
6 [Ipumenenue 3akoHa Amriepa. IIEKTPOU3MEPUTEINHHBIE TPUOOPHI. 1
7 Cuna JlopeHua, e€ HanpaBJIE€HUE U MOIYJIb. 1
JIBr>KeHue 3apsyKeHHON YacTHIIbl B OAHOPOJAHOM MAarHUTHOM TOJIE.
8 Pemienue 3agau Ha cuiny Jlopenua. 1
9 PaGora cunbl JlopeHia. 1
10 Pemenue 3anay Ha paboty cuibl JlopeHia. 1
1 MaruuTHOe noJie B BeuiecTse. @eppoMarHeTuku, napa- u 1
JMaMarHeTUKH.
12 OcHOBHBIE CBOMCTBa (heppPOMArHETUKOB. 1
[Tpumenenne peppoOMarHeTHKOB.
13 Pemenue 3amau no reme "MarnutHoe mnosue" 1
14 Pemrenue 3agad mo reMe "MargauTHoe Ioje» 1
15 SIBiIeHME YNMEKTPOMArHUTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOU 1
WHJYKLHH.
16 C)1(OR71:914% 9117178 1
17 3aKOoH 3J1eKTpOMarHuTHOM nHaykiuu dapanes. 1
18 Buxpesoe anexktpuueckoe nose. Toku Dyko. 1
19 OJIC MHAYKIIMU B POBOJHUKE, IBHXKYIIEMCS B OJHOPOTHOM 1
MarHuTHOM TOJIE.
20 Pemenue 3agau Ha sisnenune DJ1C uHIyKIIMN. 1
21 IIpaBuio Jlenna 1




I/IHILYKTI/IBHOCTB. KaTymKa WHIAYKTUBHOCTHU B LCIIU ITOCTOAHHOI'O

22
TOKa.

23 SBnenne camonHaykuuu. JJ1C caMOMHIYKIIUH.

24 DHeprusi MAarHUTHOTO TIOJISl KATYIITKHA ¢ TOKOM. DJIEKTPOMarHuTHOE
ToJe.

25 Pemenue 3aga4 Ha SHEPrUIO0 MATHUTHOTO TTOJIST KaTYIIKH.

2% O06o001IeHre U CUCTEeMaTH3alisl 3HAaHUH 110 TeMe
«IneKTpouHamMuKa"

27 KonTtpoabsHnas padora Nel mo teme " JileKTpOMarHuTHas
HHAYKIHSA'"

28 IMapmonnueckue koneOaHus.

29 KI/IHeMaTI:I‘IeCKOG 1 JTUHAMHUYECKOE OIMKMCAaHUE KOJIeOaTeIbHbIX
JIBIKCHUM.
3Hepremqecxoe OIIMCAHUE. (3aKOH COXpAaHEHUsI MEXaHUYECKOW SHEPTHH).

30 BrIBO AMTHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOaHUH U3 UX
SHEPTreTUYECKOr0 U KHHEMAaTUYECKOI0 ONUCAHUS.

31 Amruntyna u asza kojaeOaHu. Cpsasb aMIIMTY bl KOJIe6aHU MCXOHOI
BCJIMYMHBI C aMIUTUTYIaMHA KoJe0aHuii ee CKOpPOCTH M YCKOPCHH.
[Tepuon u yactora Konedanuid. [leproa ManbIx cBOOOTHBIX

32 KoJIeOaHUH MaTeMaTHYECKOro MasTHHUKA. [lepro cBOOOTHBIX
Kose0aHui IPYKUHHOTO MasiTHHKA.
[TonsTHe 0 3aTyXaMmuX KojeOaHusX. BeIHYKIeHHbBIE KOJIeOaHuUs.

33 PCBOHaHC. Pe3onancnas KpuBasi. Bimsiaue 3aTyXaHUs Ha BUJ pe30HaHCHOﬁ
KpUBOMU.

34 ABTOKOJICOaHUS

35 Pemenue 3a1ad Ha KojaeOaHMs.

36 Pemenue 3a1ad Ha KoaeOaHMs.

37 O06001IeHre 1 cucTeMaTU3alus 3HaHUI 10 TeMe "MexaHndecKue
KoJjeOanus"

38 KOH€6aTeHLHLIﬁ KOHTYP. CBO60L[HLIC OJICKTPOMAruuTHLIC KOH€6aHI/I${ B UJ1€aJIbHOM
KOHC6aT€J’ILHOM KOHTYpC.

39 ®opmyna Tomcona. CBsi3b aMITUTYABI 3apsia KOHAEHCATOPA C
AMIUTATYIOM CHUITBI TOKA B KOJIEOATEITLHOM KOHTYPE

40 3aK0H COXpaHEHHUs SHEPTUH B HJICATLHOM KOJIe0aTeTbHOM KOHTYPE




3aryxaromme 3IeKTpOMarHuTHbIe KoieOaHus. BoIHYXIeHHbIE

41 1
AJIEKTPOMAarHUTHBIE KojeOaHus

47 IlepemeHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYAHOE U 1
JEUCTBYIOILEE 3HAYEHUE CHUJIbI TOKAa M HAIPSDIKEHUS IPHU Pa3IudHOU
(dhopMe 3aBUCHUMOCTH IMEPEMEHHOT0 TOKA OT BPEMEHH.
MOHIHOCTL NEPEMECHHOI'O TOKA. AMHHI/ITyZlHOC u L[eﬁCTBy}omee 3HA4YCHHUEC CUJIbI

43 TOKA ¥ HAINPSDKCHUS TIPH PA3IMYHON (OpME 3aBUCUMOCTH IIEPEMEHHOTO TOKA OT 1
BPEMECHH.

44 CuHyCOUIATBHBIN TEPEMEHHBIHN TOK. 1

45 PCSI/ICTOp, KOHIACHCATOP U KaTyIIKa NHAYKTHUBHOCTH B €I CUHYCOHUIAJIBHOTO 1
TIICPEMEHHOT'O TOKA.

46 Pesonanc TokoB. Pe3oHaHC HanpsoKeHUIA. 1

47 Pemenne 3anau 1

48 Wneanwsubiif Tpancdopmarop. [IponsBoacTso, nepenava u 1
noTpedIeHUe dIIEKTPUICSCKON YJHEPTHH

49 DKOJIOTMYECKUE PUCKHU TIPU MPOU3BOJICTBE 3JEKTPOIHEPIUH. 1
KynbpTypa ncnonb30Banus 3JIEKTPOIHEPTUU B MOBCETHEBHON KU3HU

50 Pemrenue 3agau 1

51 Pemrenue 3anau 1

57 O0o001IeHre U cucTeMaTU3alus 3HaHU| TI0 TeMe 1
"DJIeKTpOMarHuTHhIE KoJieOaHus"

53 MexaHuuecKkre BOJIHBI, YCJIOBUS UX pacnpocTpaHeHus. [lonepeunsie u 1
IIPOJOJBbHBIC BOJIHBI.

54 ITepron, cCKOpOCTh pacHpOCTpPaHEHUs W JIMHA BOJHBL. CBOWCTBA MEXaHHMYECKHX 1
BOJIH: OTpaXCHUC, ITPCIIOMJICHUC, I/IHTep(i)epeHIII/ISI )41 ,HI/I(I)paKIII/IH.

55 1
3Byk. CkopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHA. TemOp 3BYyKa.

56 Nudpa3Byk u ynprpazsyk. lllymoBoe 3arps3HeHre OKpyKaromiei 1
cpeasl

57 Pemrenue 3agau 1
DIEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3JTyYEHUS JJIEKTPOMArHUTHBIX

58 1

BOJIH.  B3ammHas  opueHTanmuss  BEKTOPOB E,B,v B
JJIEKTPOMAarHUTHOU BOJIHE.




59

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, IPEIOMIICHUE,
noJsipu3aIys, naHTepbepeHIms u AudpaKims.

60

[IIxana >;eKTpOMarHuTHLIX BOJIH. [I[puMeHeHNE 2IIEKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

61

IIpuHOUIIBL paIUOCBA3U U TEIEBUACHUSA. Pagronokanus.
DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl

62

KonTpomnpHas padora no teme "Konebanust 1 BOTHBI"

63

IIpssMonuHENHOE pacpOCTpaHEHUE CBETa B OMHOPOAHOM cpene. Jlyu
cBeTa. ToueuyHblil HCTOYHUK CBETA.

64

Pemrenne 3ana4 Ha IpUMEHEHUE 3aKOHA MPSIMOJIUHEHHOTO
pacnpoCTpaHEHUs CBETA

65

Otpaxenue cBera. 3akoHbl OTpaxeHHs cBera. IlocTpoeHue
n300pakeHuil B TuI0ckoM 3epkaie. Cheprudeckue 3epkaa.

66

IIpenominenue cBera. 3aKOHBI HPEIOMIICHUS cBeTa. AOCONIOTHBIN
HoKa3aTeib IPEIOMIICHUS. OTHOCHUTENBHBIH HI0Ka3aTeb
npenomiieHus. [10CTOSHCTBO 4acTOTBHI CBETa U COOTHOLIEHME JIJIUH
BOJIH IIpU MEPEXO0Ji€ MOHOXPOMATHYECKOIO CBETA 4epe3 IpaHMIly
paszfelna ABYX ONTUYECKUX CPEN.

67

Pemenne 3ana4 Ha IPUMEHEHHE 3aKOHOB OTPAXXEHUS U MPEIOMIICHUS
ceera. [losnHOe BHyTpeHHEe oTpaxeHue. lIpenenpHblil yroa moJIHOro
BHYTPEHHETO OTPa’KCHUS.

68

Xon nyueit B mpusme. [ucnepcust ceera. CI0OXHBIN cocTaB 6e10ro
cBeTta. IBer.

69

Cobuparone U paccewBarolue JIUH3bI. ToHKas nuH3a. DOKyCHOE
paccTositHUE W ONTUYECKas CHUJla TOHKOM JIMH3bl. 3aBUCUMOCTh
(hOKYCHOTO paccTOSHUS TOHKOM ChepUUeCcKOi JTMH3BI OT €€ TEOMETPUH
U OTHOCHUTEIBHOTO IOKaszarens mpenomieHus. PopMmyna TOHKOU
JIMH3EL. Y BelIMYEHHUE, JaBaeMOe JIMH301

70

Xon Iyya, MPOLIEANIEro JIMH3Y MOJ TPOU3BOJBHBIM YIJIOM K €€




rIaBHOW omnrtudeckoil ocu. IloctpoeHne wn300pakeHUil TOUKH U
OTpe3Ka IpsAMOM B COOMpArOIMX M PAcCEMBAIOLIMX JIMH3aX M HX
CUCTEMAX.

Pemenue 3amau Ha mocTpoeHNEe N300paKEHHH, TOTy4aeMBbIX C

71 1
MTOMOIIIBIO JINH3

72 Onrtuueckne npubopsl. Paspemaromas crmocobnocts. [ma3z kak | |
ONTHYECKasi CUCTEMA.

73 Pemenue 3agau. [Ipenensl npuMEeHMMOCTH F€OMETPUUYECKON onTUKH | |

74 Pemenue 3agad no ontuke 1

75 BosiHoBas ontuka 1

76 HNutepdepennus cBeta 1

77 KorepenTHsle UCTOYHUKU. YCIOBHUS HAOMIOACHUS MaKCUMYMOB H 1
MUHHUMYMOB B MHTEPPEPEHIIMOHHOW KapTUHE OT JABYX KOT€PEHTHBIX
HMCTOYHUKOB.

78 Pemienue 3a1a4 Ha MHTEp(EPEHLIUIO CBETA. 1

79 [Tpumeps! KiTaccuueckux HHTEP(PEPEHIIMOHHBIX CXEM. 1

80 Judpakmus cBeTa 1
JludpakiuonHas  pemeérka. YciaoBue  HaOMIOACHUS — TJIaBHBIX

81 MaKCHMYMOB IIpH IDIaJ€HUHM MOHOXpPOMAaTHYECKOro cBeTra Ha | 1
TU(HPAKIMOHHYIO PEIICTKY.

82 Pemenue 3amau Ha audpakiyo cBeTa. 1

83 [Tonspuzanus ceera 1

84 Pemenune 3ana4 Ha OJIApU3ALUIO CBETA 1

85 Pemrenue 3agad mo TeMe OITHKA. 1

36 O06001IeHre 1 cUCTEMAaTU3aLMs 3HAHUI 110 1
teme "Ontuka"

87 KonTpoabHas padora Ne2 mo treme «Onruka» 1




I'panu1pl TPUMEHUMOCTH KJIACCUYECKOM MEXAHUKHU. 3aKOHBI

88 UIEKTPOAMHAMUKHU M IPUHLUI OTHOCUTEIBHOCTH !

89 IToctynatsl criennaabHONW TEOPUU OTHOCUTEIBHOCTHU 1
[IpocTpancTBeHHO-BpeMeHHOM HHTEpBal. [IpeobpazoBanus

90 Jlopenna. Ycnosue npuunHHOCTH. OTHOCUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeUIeHUE BPEMEHH U COKpallleHUE UIMHBI

91 OHeprus U UMIYJIbC PETITUBUCTCKON YaCTHIIBI 1

9 CBs13bp Macchl C SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOMN YaCTHIIBI. 1
DHEpPrusi NOKos

93 PaBHOBecHOE TENIOBOE U3ITYyUEHHE 1

94 3akoH cMenieHusa Bruaa 1

95 I'mnoresa M. IInanka o kBanTax. @OTOHBI 1

96 DHeprust 1 UMITYJIbC POTOHA 1

97 ®otordpdext. Onpitet A. I'. Cronerosa. 3akoHsl poToddhdexra 1

08 VYpasuenue DitnmreitHa s Gotodddekra. "Kpacnas rpanura" 1
dororddekra

99 JlaBrenue cBera. OnwiTel [1. H. JIeOenera 1

100 BonHOBEIE CBOIICTBA YaCTHII 1

101 Bonnsl ne bpoiins. I[annu{a BOJIHBI Aie Bpoiiinst u pa3meps obnactu 1
JIOKAJIM3AIMK JBMXKYILIEHCS YaCTUILbI

102 KopnyckynspHO-BOITHOBOM Ayain3m 1

103 Judpaxius 3JeKTPOHOB Ha KpUCTaJIaX 1

104 Cnenuduka nsmepeHuii B Mukpomupe. COOTHOIICHUS 1
HeonpenenénHocreil ['eiizendepra

105 Pemenue rpadguveckux 3amaq 1

106 Pemienue pacu€THbix 3amauy 1

107 KonTtpoabsnas padora Ne3 no teme "KopnycKyJIsipHO-BOJHOBOM 1
ayajauzm''

108 OnbITHI 10 UCCIIEAOBAHNIO CTpOeHNUs aToMa. I inanerapuas Mozaens 1
aToma Pesepdopna

109 IToctynartel bopa 1

110 Bunel criektpoB. CIEKTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA 1




111

CroHTa”HHOE U BBIHYXXJICHHOC U3JIYUCHUC CBCTA

112

Jlazep

113

Hyknonnas monens siipa ['eitsenOepra- MiBanenko. 3apsn u
MaccoBoe YKcio aapa. M3otonel. PaqmoakTMBHOCTH

114

3aKOH paJIuO0aKTUBHOTrO pacnaga. CBoCTBAa HOHU3UPYIOIIETO
HU3JTy4CHUS. Brnusanune PaaAOaKTUBHOCTH HA KUBBIC OPraHU3MBI.
Jo3umerpust

115

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl
snapa. SnepHsie peakuun. SaepHeie peaktopshl. [Ipobiemsl
YIPaBISIEMOT0 TEPMOSIEPHOTO CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHUS AIEPHON SHEPTETUKH

116

MGTOI[I:I peFI/ICTpaI_II/II/I 1 UCCIICOOBAHUA BHCMGHTapHBIX qacTum.
OyHAaMEHTAIbHBIE B3aUMOACHCTBUS. baproHbl, ME30HBI 1

nentoHsl. [Ipencrasnenue o CtanaaptHoi Moaenu. KBapk-rirooHHas
MOJICJIb aJ]POHOB

117

®usuka 3a npenenamu CrannapTHod Mojenu. TéMHast Matepust U
TéMHas1 S)Heprus. EAMHCTBO u3nyueckoil KapTHHBI MUpa

118

Oransl pa3BUTHS aCTPOHOMHUHU. 3HAYEHUE aCTPOHOMUHU

119

[TprMeHNMOCTH 3aKOHOB (PU3HUKH JUIsI OOBSICHEHUS TIPUPOIBI
KOCMHYECKHX 00BEKTOB. METOIbI aCTPOHOMHYECKUX
HCCIIEJOBAaHUN

COBpeMeHHBIe OINTUYCCKUEC TCIICCKOIIBI, paJUOTCICCKOIIbI,

120
BHeaTMocepHasi aCTpOHOMHUS

191 Bun 3Bé3anoro He6a. Co3pe3ausi, apkue 3BE3/bl, MIIAHETH, UX
BHUJIUMOE JIBUKEHUE

122 Conueunas cuctema. Conaiie. ConHeuHast akTUBHOCTE. MICTOYHHUK
sHeprun CoJiHIA U 3BE3N

123 3BE31bI, UX OCHOBHB'IVC XapakTepUCTUKH. J[narpamma "cekTpaibHbII
KJIaCC — CBETUMOCTh

124 3Be3 bl IIaBHOM MOCIEN0BATEILHOCTHU

125 Buytpennee crpoenue 38€31. CoBpeMEHHBIE TPEJCTABICHUS O
MIPOUCX 0K ACHUH U 3BoJironK CoJIHIIA U 3BE3/1. DTallbl )KMU3HU 3BE3]T

126 Muneunsiit [1yte — Hama [Mamaktuka. Tunsl ranaktuk. YEpHbIE TBIPHI

B AApax ralakTUuK




Bcenennas. Paciupenne Beenennoit. 3akon Xa66ua. Teopust

127
Bosbiioro B3peiBa. PeinkToBoe n3iiyueHue

128 MacmraGHas ctpykTypa Beenennoii. Meraranaktuka

129 Hepeménnsie npobieMbl acTpOHOMUHT

130 [TpakTrueckas padota Nel "HccnenoBanne MarHUTHOTO TTOJIS
MOCTOSIHHBIX MAarHUTOR"

131 [TpakTrueckas padota No2 "M3ydeHne 3aBUCUMOCTH CHJTBI AMTiepa
OT CHJIBI TOKA"

132 [TpakTrueckas padota Ne3 "VccrnenmoBanue siBICHHS
3JIeKTPOMArHUTHOM MHAYKIUU"

133 [Tpaktrueckas padota Ned "VccrienmoBanue siBICHHUS CAMOMHITYKITHH'"

134 [TpakTruyeckas padora Ne 5"M3mepenue neproaa cBOOOTHBIX
KOJICOaHUH HUTSHOTO U NPYKUHHOTO MasTHUKOB"

135 [Tpaktrueckas padota Ne6 "[IpeobpazoBanre YHEPTUH B IPY>KHHHOM
MasgTHHUKE"

136 [TpakTrueckas padota Ne 7"VccnenoBanne paboThl HCTOYHUKOB
CBETa B LIENIH IEPEMEHHOI0 TOKa"

137 [Tpaktrueckas padora Ne 8 "M3ydueHue mapaMmeTpoB 3BYKOBOM BOJHBI"

138 [TpakTuyeckas padora Ne 9 «M3mepeHne mokasaress peOMICHHS
crekua'

139 [TpakTrueckas padota Ne 10 "U3mepenue GoOKyCHOTO pacCTOSHUS
paccenBarOIIUX JUH3"

140 [Tpaxtrueckas padota Nell "HaGmronenue aqudpakumm,
uHTephEpEHIINH U TOJSIpU3aIiK cBeTa"
[TpakTrueckas padota Nel2 "Onpenenenue UMIyiabca U SHEPTUH

141 PENATUBUCTCKUX YacTULl (110 GoTorpadusiM TPEKOB 3apsHKEHHBIX
YacTUIl B MArHUTHOM
nose)"
[TpakTrueckas padota Nel3 "HccnenoBanne 3aBUCUMOCTH CHITBI TOKa

142 4yepe3 CBETOAMO/]I OT HANPSKEHUs "

143 [TpakTrueckas padota Nel4 "HccnenoBanue criekTpa pa3pekKeHHOTO
aTOMapHOTO BOJIOPOJIAa M U3MEpeHHe nocTossHHol Punbepra”
IIpaxTnueckas padora Nel5 "HcciaenoBanue pagunoakTuBHOro ¢hoHa ¢

144 P P P

MCIIOJIb30BaHUEM Jlo3uMeTpa"




[TpakTuyeckas pabora Nel6 "Habmonenus 3BE€31H0ro Heba
HEBOOPY)KEHHBIM TJIA30M C HCIOIb30BaHNEM KOMITBIOTEPHBIX

145 MIPUIIOKECHUH JJIs OTIpeeTICHUs TIOJI0KEHUsI HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC c03Be3/1usi CEBEPHOTO MOJyIIapUs U
spKue 3BE3/1b1"

O06o00menre u cucTeMaTu3arys 3Hanuii. Poib GU3uku u acTpoHOMHUU

146 B SKOHOMHYECKOM, TEXHOJOTHYECKOM, COIMAIbHON U 3TUYECKOM
chepax IeaTeTbHOCTH YeJIOBEeKa

147 O6o0menne u cHCTeMaTH3aLuA 3HaH1:1P”L Poinb 1 MecTo Gpu3uKu 1
ACTPOHOMHUH B COBPEMEHHON HAyYHON KapTHHE MUpa
O6o00mienne u cuctemMaru3anus 3HaHui. Poib pusznueckoit Teopun B

148 (hopMHUPOBaHKY MPECTABICHUN O PU3NUECKON KapTUHE
MUpa, MECTO (PU3NYECKON KapTUHBI MHpa B 00LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO- HAyYHBIX NMPEJCTaBICHUHN O IPUPOJIC

149 O06o01IeHre U cUcTeMaTH3auus 3HaHui 1o Teme "Kunemaruka"

150 O06o061eHre u cucTeMaTu3anus 3Hanui mo teme "Jlunamuka"

151 O60§I.H€HI/I€ Y cucTeMaTu3anus 3HaHui o teme "Cratuka TBEpAOTO
Tela

150 O060011eHNEe 1 CI/ICTeMaTI'/'ISaI_[I/ISI 3HAHUHU 110 TeMe "3aKOHBI
COXPAHEHUS B MEXaHHUKE

153 O060011eHNE U CI/ICTeMaTI/ISaI;[I/ISI 3HaH1f171 1o TeMe "OCHOBBI
MOJICKYJISIPHO-KUHETHYECKON TeOpHH

154 O06o001IeHre u cucTeMaTr3alys 3HaHui 1o Teme "TepMoarnHaMuUKa.
TennoBble MalTUHBL"

155 O06o0uieHre 1 cucTeMaTu3aIys 3HaHu# 1o TeMe "ArperaTHbie
cocTtosiHus BeniecTBa. Da3zoBbie nepexon!”

156 0606"1_HGHI/IG U CUCTEMATH3alMsl 3HAaHUH 110 TeMe "DIIEKTpUYECKOe
oJie

157 0606"1_HGHI/IG U CHCTEMaTu3alys 3HaHUU Mo TeMme "DIEKTPUUYECKOe
oJjie

158 O06o061eHue HUCHCT?‘MaTmauH;I 3HaHui 1Mo teme "[locTosHHBII
AIEKTPUIECKUN TOK

159 O06o0uieHre 1 cucTeMaTu3alys 3HaHui 1o TeMe "TOKH B pa3In4HbIX

cpenax"




160 O000111eHE U cUCTEMATH3aLU 3HaHui 10 TeMe "MaruuTtHoe 1oJe"
161 ?606H16HI/I€ U CUCTEMATH3aUs 3HAHUH 110 TEME
DneKTpoMaruuTHasi MHIyKius"
162 O06001IeHre 1 cucTeMaTU3als 3HaHUI 10 TeMe "MexaHndecKue
Konebanusa"
163 O06001IeHrEe 1 cCUCTEMAaTU3aINs 3HAHUI 110 TEME
«DNeKTpOMarHuTHbIE KoeOaHus"
164 9606H1€HI/I€ M CHCTEMATH3aIMs 3HAHUH 110 TEME
MexaHM4YeCKHE U JJIEKTPOMArHUTHbIE BOJIHBI"
165 O0600111eHE U cucTeMaTH3aus 3Hanui o reme "Omnruka"
166 O0600menue 1 cucremarusanus 3Haguii no reMme "OcHosel CTO"
167 9606H1€HI/I€ U CHCTEMATH3ALS 3HAaHHUH 10 TEME
KopnyckynsipHo-BOJIHOBOM Ayanu3m"
168 O06001eHre 1 cucreMaTu3anus 3Hagnii no reMe "dusnka aroma”
169 O0001enne ¥ cCUCTEMATH3aIMs 3HAHAH I'I'O TeMme "DOusnka
ATOMHOTO SIIpa W JIEMEHTAPHBIX YaCTHII
170 O0001enne ¥ cucTeEMaTH3alMs 3HAHUH 110 TEME

"DnemMeHTHl acTpoduzuxu"




