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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no yue6HOMY Kypcy «DIEKTUBHBIN Kypc MO (PU3HUKE» HA YPOBHE
cpeliHero oo1ero oopasoBaHus pazpaboTaHa Ha OCHOBE MOJIOKEHHUM U TpeOOBaHMIM
K  pe3yJapTaTaM  OCBOCHHUSI  OCHOBHOM  00pa3oBaTeIbHOM  MPOrpaMMBbl,
npeacrasieHHbix B ®I'OC COO, a Takxke ¢ yu€roM (denepanbHOi paboueit
porpamMMbl BOCIUTAHUSI M KOHLIETIIIMK TIPEnojaBanus yueOHoro kypca «Du3nkay
B oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit ®denepanuu, peamu3yromImMx
OCHOBHBIE 00pPa30BaTEIbHBIE IPOTPAMMBI.

Hean yueOHOrO Kypca:

- pa3BUTHE I[IO3HABATEJIbHBIX HWHTEPECOB, MHTEIUIEKTYalIbHBIX U
TBOPYECKUX CIOCOOHOCTEM B TIpollecce peleHus (QU3NYecKux 3a7ad M
CaMOCTOATENLHOTO IPUOOPETEHHS HOBBIX 3HAHUI;

- COBEPIICHCTBOBAHNUE IIOJYYEHHBIX B OCHOBHOM IpPEAMETE 3HAHUM U
YMEHUU;

- (dopMupOBaHUE TNPEACTABUTENEH O TIOCTAHOBKE, KiacCHU(pUKaAIUi,
IpUeMax U METO/ax pelleHus (PU3NUeCKHUX 3a1ay;

- OPUMEHATh 3HAaHUS MO (U3HKE JUIsl OOBSICHEHMs SIBJICHUI NPUPOABI,
CBOMCTB  BEILIECTBA, pEIICHUS  (PU3NYECKUX  3aJady, CaMOCTOSTENILHOTO
MPUOOPETEHUS U OLIEHKU HOBOW MH(OpMaIuu (U3MIECKOTO COJEPIKAHMS.

3amayu yueOHOro Kypca:

- yrayOJeHue U CUCTEMATU3ALIMS] 3HAHUN yJalluXcs;

- YCBOEHHUE YUYAIIUMUCS OOLIMX aJITOPUTMOB PELICHMS 33/1a4;

- OBJIaJICHUE OCHOBHBIMU METOJIaMH PEILICHUS 3a]1a4.

VY4eOHblli Kypc «DJEKTUBHBIM Kypc 1O (U3MKE» BBICTYHNAET B POJIH
JOTIONTHEHUSI K cojepkaHuio (u3uku 0a30BOTO ypOBHs, HampaBjieH Ha
YAOBJIIETBOPEHUE II03HABATEJILHOIO HWHTEpeca ydalluxcs, Ha JaJbHEHIIee
COBEPLICHCTBOBAHUE YK€ YCBOCHHBIX YUAIIUMUCS 3HAHUM U YMEHUN. J[aHHBIN KypC
JaeT yJaluMmcs OoJiblie BO3MOXKHOCTEH NJIsi CaMOIIO3HaHUs, OH COYETaeT B cebe
JOTUKY ¥ ToJeT ¢aHTa3uu, BIYMYMBOE OCMBICICHHE YCIOBUM 3ajad u
KPOMOTJIMBYIO paboTy MO MX PEIICHHIO0, PACCMATPUBAIOTCS Pa3IUYHbIC MPUEMbI
pemieHusi 3anad. 3ajadyd MOAOMPAIOTCS YUUTENEM MCXOJs W3 KOHKPETHBIX
BO3MOXHOCTe yuanuxcs. IlogOuparorcs 3agauvl TEXHUUYECKOTO COJEpkKaHUS,
KAUEeCTBECHHBIC, TECTOBBIE, a TaKXE€ — TBOPUYECKUE DKCIEpUMEHTanbHble. Ha
3aHATUAX DJIEKTUBHOTO Kypca M3y4arOTCsl TEOPETHYECKHE BOIIPOCHI, KOTOPHIE HE
BKJIIOYEHBI B MPOTrpaMMy 0a30BOro ypOBHSA, a TaKKe — BOIPOCHI, CBSI3aHHBIE C
po(heCCUOHATIBHON 1EATEIbHOCTBIO: (PU3KKA BOKPYT HAac, PU3MKA B )KU3HU, pU3nKa
U HayKa, (pr3MKa B pa3IM4YHbIX IPodeccusx.

Ha wu3ydyenuwe gaHHOrO Kypca Ha YpPOBHE CpeqHEero ooOiero odpasoBaHus
orBoauTcs 34 yaca: B 11 kmacce (1 yac B Hezeno).



COILEPKXAHUE OBYUYEHUA
Paszneu 1. IlocTOSIHHBIN 3JIEKTPHYECKHUI TOK

B3anmonencTBue TOCTOSHHBIX MAarHUTOB W INPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHON MHYKIIWH.

MarauTHoe 1moJie IpPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Ipcreaa.

Cuna AMmnepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

MaruautHoe nose B Beuiectse. PeppoOMarHeTUKH, napa- U TUaAMarHeTUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IIPUMEHEHHE
ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHuTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

KaptiHa  7uHHMA  WHAYKOWMM ~ MarHATHOTO  TOJISL  [OJIOCOBOTO U
[10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuna nuHui MarHuTHOM MHAYKIHWU TOJISL JJIMHHOTO MPSMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpunMn JEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

HccnenoBanre MarHuTHOTO MOJI IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yyeHune 3aBUCUMOCTH CHJIbI AMIIEPA OT CHJIBI TOKA.

Omnpenenenne MarHUTHOW MHIYKLIMY HA OCHOBE U3MEPEHUS CHIIBI AMITEpa.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
uaaykuuu. OJIC wuHAyKnMu. 3aKOH 3JIEKTPOMArHUTHOM uWHaykuuu Papases.
Buxpeoe anekrpuueckoe mnolie. Toku Dyko.

O/1C umHOyKUMKM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.
MarsuTHbIe B3aUMOAeHCTBUSA



NunykTtuBHOCTE. Karyiika HMHIYKTUBHOCTM B LENHM IOCTOSIHHOTO TOKAa.
SAsnenue camonHaykuyuu. JIC caMOMHIYKIIMH.

OHeprusi MarHUTHOTO ITOJIS1 KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TMOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: MHAYKLIMOHHAS
11e4b, COJICHOU], 3aIllUTa OT 3JIEKTPU3ALNH TeJl IPU JAB)KCHUU B MAarHUTHOM I10JI€
3emun.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOM WHYKLUU.

UccnenoBanne 3aBucumMoctd IJIC MHAYKIIMM OT CKOPOCTH HW3MEHEHUS
MAarHATHOTO MOTOKA.

[IpaBuio Jlenua.

[Tagenne MaruuTa B alltoMUHUEBOM (MeAHON) TpyOe.

SIBreHnEe cCaMOMHIYKIIUH.

Hccnenosanne 3apucumoctyd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LIEIIN.

HccenenoBanue siBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne MHAYKIUU BUXPEBOTO MAarHUTHOTO TTOJIA.

HccnenoBanre sBIECHNS CAMOUHAYKIINH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHEpaTopa.

InekmpomazHumHubsle nois.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ujeanbHOM KosiebaTenbHOM KOHType. ®Dopmyna Tomcona. CBs3b aMIUIUTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromue JIIEKTPOMAarHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHbIi TOK. MOIMHOCTP MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHWsS TMpU Pa3IMYHON (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CunycouJlanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CHHYCOUJAIBHOIO NEPEMEHHOIO0 TOKAa. PE30HaHC TOKOB.
Pe3oHaHc HanpsiKeHui.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepepaadya W MOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU MNPOU3BOACTBE AneKTposHepruu. KynbeTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUHU B IIOBCEIHEBHOM KU3HU.

TexHU4ecKue yCTpOMCTBA M TEXHOJOTMUYECKHE IIPOLECCHI: AIEKTPHYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaAHUSI.



3aBUCUMOCTb 4aCTOTBI CBOOOHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OctmIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOpa.

BbIHyXI€HHbIE CHHYCOUJAIbHBIE KOJICOaHMSL.

Pe3ucrop, Karymka MHAYKTMBHOCTM M KOHJIEHCATOP B LIENM IIEPEMEHHOIO
TOKA.

Pe3onanc mnpum NoOCIENOBATENIBHOM COEAUMHEHUWH PE3UCTOpPA, KATYIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CeTpoiicTBO U MIPUHITUIT ICUCTBUS TpaHCPopMaTopa.

Monenp TMHUY 3JIEKTpONEpeIayu.

N3yuenne tpanchopmaropa.

HccenmenoBanne MEpEMEHHOTO TOKA 4Yepe3 ITOCIEAOBATEIbHO COCIWHEHHBIE
KOHJICHCATOp, KaTyIIKy U PE3UCTOP.

Habmroienue 31eKTpOMarHUTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Mexanuueckue u 31eKmpoMazHuUmMHbIE 60JIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAacHpOCTpPAHEHHWS W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, MUHTephEepeHUus U
U pakiys.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IYUYEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3aunMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBOICTBa  DJIEKTPOMArHUTHBIX  BOJIH:  OTPaXXEHHE,  IPEJIOMIICHHE,
noJisipu3aius, uHTepdepeHurs u qudpakuus.

[IIkana 31€KTPOMarHUTHBIX BOJIH. [I[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeNeBUACHUS. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHrueckue YyCTPONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIeBU30D, aHTeHHa, Teraedon, CBY-neusn,
yJIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIHULIMHE.

OOpazoBaHue U pacIpOCTPaHEHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJIH.

KoneOmntomeecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.



Hab6mronenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

HabnrogeHnue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJEOAHHUIA.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anus, Iuppaxknus, UHTEpPEpeHIHs.

Oo6nHapyxeHue nHHPaAKPaACHOTO U YIBTPAPUOICTOBOTO U3ITyUICHHM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3yuyenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Onmuka.

[IpssMOJIMHEHOE pacnpoCTpaHEHUE CBETA B OJAHOPOJIHOM cpene. JIyd cBera.
To4yeuyHbIli HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0paxeHui B
10ckoM 3epkane. Cepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI ITPEIOMIIEHUS CBeTa. AOCOIIOTHBIN OKa3aTelb
npesoMieHus. OTHOCUTENBHBINA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOUIEHNE JJIMH BOJIH IIPU MIEPEX0/IE€ MOHOXPOMATUYECKOTO CBETA YEPE3
IPaHULy pa3zena IByX ONTUYECKUX CPEN.

Xon nyueit B mpusme. ducnepcusi cBera. CroxkHBINM cocTaB 0€Ioro CBeTa.
IBer.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenpHbIil yroy MoJIHOrO BHYTPEHHETO
OTpaXEHUSI.

Cobuparomniyie 1 paccerBarolye JuH3bl. ToHKas inH3a. DOKYCHOE PacCTOSIHUE
U ONTHYECKasl cuja TOHKOW JMH3bL. 3aBUCUMOCTh (POKYCHOTO PacCTOSIHUSL TOHKOM
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTENILHOTO IOKa3aTeJs
MIPEJIOMIICHHS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox ny4a, MpPOLIEAIIEro JHMH3Y IOJ IMPOHU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckorr ocu. IlocTpoeHne wu300paXKeHU TOYKM W OTpE3Ka MPSIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

OnTtuueckue mpubopbl. Paszpemaromias crmocoOHOCTh. ['71a3 Kak onTuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. WuTepdepennusi cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JBYX KOTIEpEHTHBIX HCTOYHUKOB. [Ipumepsl Kimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.



Hudpaxuus cBera. JudpakiuoHnHas pemérka. YCJIOBHE HaOII0ICHUS
INIABHBIX ~MAaKCHMyMOB TIpM NAJEHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKpPOCKOI, MPOEKIMOHHBIN ammapart, TpOCBETIICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIIEHHs CBETA.

HabGnrogenue nogHoro BHyTPEHHEro OTpakeHus. Mozesb CBETOBOJA.

HccnenoBanre xoAa CBETOBBIX IIYYKOB YEpE3 IUIOCKOMApaUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBONCTB U300paKEHUHN B JIMH3aX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6monenue nntepdepennu ceera.

HabGnronenue BETOB TOHKUX IJIEHOK.

Hab6monenue nudpakxium ceera.

N3yyenue nuppakinOHHON pErETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHue MOISIPOUIOB JIJISl U3YUEHUS] MEXaHUYECKUX HANpPsHKEHUH.

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMeEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[Tonyyenue n300paxkeHusi B CUCTEME U3 IIIOCKOTO 3epKaJia U JIUH3bI.

[Tonyuenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIINN 1 TTOJISIPU3AIIN CBETA.

N3yueHne noyisipu3alii CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenue nHTEepPEepeHIINM JIa3epHOTO U3ITyUYEHUS HA IBYX LIEIIX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenue InMHbI CBETOBOU BOJIHBI.

[TonyyeHue criekTpa U3ITy4eHUs] CBETOAMOMAA MPHU MOMOIIU TU(PAKIIMOHHON
PEIIETKMU.

OcCHOBBI CIENUAILHON TEOPUU OTHOCUTEJIbHOCTH.



['paHuIBl TPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [[ocTynaTel crienuanbHOMI
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOH  uHTepBal. [IpeoOpaszoBanusi  JlopeHia.
VYcnoBue npuyMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeMJICHUE
BPEMEHU U COKpAIICHUE JJTMHBI.

DHEPrusi U UMITYJIbC PEIATHBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
MTOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSKEHHBIX YACTHII.

YyeHn4eckuil IKCIIEPUMEHT, JIa00paTOpHBIE PaObOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
(doTorpadgusiM TPEKOB 3apSKEHHBIX YACTUI] B MATHUTHOM I10JI€).

KBanroBasi ¢pusuka.

PaBHOBECHOE TEIJIOBOE M3IIy4YCHHE (M3TydeHUE aOCOJIOTHO YEPHOTO TEIa).
3akoH cMmemienust Buna. 'unores3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitHmreitna s potodddexra. «KpacHas rpanuiay gortodrddekra.

JlaBnenue cBera (B YACTHOCTH, JaBJICHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOenena.

BosHoBBIE cBOMcTBa yactul. Bonnel ne bpoiuid. JInvuHa BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaIM3aluu ABWXKYyIIelcs yactuubl. KopmyckymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIAX.

Cneunduka usmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHuYeCKHuEe YCTPOWCTBA M TEXHOJIOTHUYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBEILICHHOCTH.

Ceeroauop.

Conneunas Gartapes.

Hccnenosanue Goropesucropa.

N3mepenune nocrostHHoM [lnanka Ha ocHOBE uccienoBanus porordpdexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.



Duszuka amoma.

OnbITEl O KCCIENOBAHHUIO CTPOEHUS aTroMma. IlnaHerapHas Mozenp aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsomieHrne (GOTOHOB MpH MEPEXoie aToma ¢
OJIHOTO YPOBHSI DHEPTUU HA IPYTOM.

Buapl ciektpoB. CIEKTp YpOBHEMN 3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Mopens onbita Pezepdopaa.

HaGronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA NOHU3UPYIOIINX YaCTHII.

Onpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

HabGnrogenue TMHEHYaToro CuekTpa.

HccnenoBanue cnekTpa paspeKEHHOI0 aTOMapHOTO BOJAOPOJAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Du3zuka amomHo20 a0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnast mogens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Anbda-pacnan. DJNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacnaz. ['amMma-u3inydeHue.

3aKOH paJMOAKTUBHOIO pacrnaaa. PaauoakTUBHBIE W30TONBI B MOPUPOJE.
CBolCTBa MOHM3HUPYIOUIETO M3JIyYeHHs. BiusHHE paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHbI POoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. SnepHbie cuibl. JledexTt maccer sapa.

Anepubie peakuuu. [denenue u cunres saep. SAnepusie peaktopsl. [Ipobiaemsl
YOPaBISEMOr0 TEPMOSIAEPHOTO CHHTE3a. ODKOJOTHYECKUE aCIEKThl Pa3BUTHUS
SAIEPHOU YHEPIETUKMU.

Metozpl perucTpalyy U UCCIICI0BAHUS IIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtanaaptHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
SHEprusl.

EnuHCcTBO puznueckoi KapTUHBI MHPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Buiibcona, s/1epHblil peakTop, TEpMOSIEPHBINA peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.



N3yyenue norsoieHus 6eTa-4acTuil aTlOMUHUEM.

DJIEeMEHThI ACTPOHOMUH U ACTPOPU3UKH.

Otansl pa3BUTHS acTpoHOoMUU. [IpukinagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (U3UKHA MJIT OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMMUSI.

Bun 3Bé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETBI, X BUIUMOE
JIBUKECHHUE.

CosiHeuHas cucrema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoJiHIA U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Mineunbiii I[Iyts — Hama I'amaktuka. [lonmoxkenue u aBwxkeHue CosiHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbel. UEpHBIE ABIPHI B sSApax
rajakTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHUE.

Macmrabnas crpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKESHHUM JIJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIPKUE
3BE3ILI.

HaOmronenuss B Teneckon JIyHbl, TIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

Crioco6b1 m3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIHHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE TTOTPEUTHOCTH U3MEPEHUN (U3NUECKUX BEITUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bU3MYeCKuX BETUYHMH, TPOBEPKA MNPEMJIOKEHHBIX THUMNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
JabopaTopHbIe PAOOTHI, IPAKTUKYM).

O06001maronee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MounekynspHas GU3MKa U TEpPMOIUHAMUKA, « DIEKTPOAUHAMUKay, «Konebanus u
BOJIHBI»Y, «OCHOBBI CHELNUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», «IEMEHTHI ACTPOHOMHHU U aCTPOPUBUKID.

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATUUECKOH cpepax AesITENIbHOCTH YETI0OBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUHM B COBPEMEHHOM HAyYHOM KapTUHE MUpPA, 3HAYCHHE OIHCATEIBHOM,
CHUCTEeMATHU3HUPYIOMIEH, OOBSACHUTEIBHOW M  MPOTHOCTHYECKOM  (QyHKIUH
buznyeckoit Teopun, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU MPEACTABICHUIA
0 (u3MUYECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILLEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOLIE.

MexnpeaMeTHbIe CBA3H

N3yuenne Kkypca «DnekTHBHBIM Kypc mno ¢usuke» B 11 knacce
OCYILIECTBISIETCA C YYETOM COAEPKATENIBHBIX MEXIPEAMETHBIX CBSI3€U C
IpeIMETaMU MaTeMaTUKU, OMOJIOTUN, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nousmus, CBSI3aHHbIE C U3yYEHHEM METOJOB HAYyYHOTO
NO3HAHUS: SIBJICHUE, Hay4yHbIH (pakT, runores3a, (u3nMyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHHWM, TPUTOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHl U MX IPOECKLUHMHM HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHbIX (QYHKIUH, NPU3HAKKM TOJ00US TPEYroJbHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonocusa: snexTpuueckue SBIEHUS B JKMBOM MpUpoOJLE, KojedaTelbHbIe
JIBW>KCHUS B )KMBOM IMPUPOJIE, ONITUYECKUE SABJIEHUS B )KUBOW MPUPOJE, NEVCTBUE
paualyy Ha )KUBbIE OPraHU3MBI.

Xumusi: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTypa TBEPABIX
TeJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEeIIETKN, CIEKTPATbHbIA aHaIU3.

l'eoepagua: MarHuTHBIE TMOJIOCa 3€MIJM, 3aJ€KU MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPSICEHUH.

Texnonoeusa: NWHUM DJIEKTPOIIEpeNad, TEHEPATOpP IIEPEMEHHOTO TOKa,
DIIEKTPOABUTATENb, WHAYKLUMOHHAsA II€Yb, panap, PatHONPUEMHUK, TEIEBU30D,
anTteHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJOKOHHAS OIITHKA,
coJIHEeUHas barapes.



IHVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 110
YYEBHOMY KYPCY HA YPOBHE CPEJHEIO OBHIIEI'O
OBPA30BAHUA

OcBoeHre y4eOHOTO Kypca «DJNEKTHBHBIA Kypc MO (DHU3WKE» Ha YpOBHE
cpeaHero oOmero oOpa3zoBaHusi (0a30BbIi  YPOBEHb) JOJDKHO OOECICUYHUTH
JOCTHKEHHUE CICAYIOMNX JIMYHOCTHBIX, METalpeIMETHBIX W MPEAMETHBIX
00pa30BaTENbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS y4EOHOr0 Kypca « NEeKTUBHBIN KypcC IO
bu3MKe» JOJKHBI OTpakaTb TOTOBHOCTH M CIOCOOHOCTH OOyYarouiuxcs
PYKOBOJICTBOBAThCA  C(POPMUPOBAHHON BHYTPEHHEW TMO3ULMEH  JUYHOCTH,
CUCTEMON IICHHOCTHBIX OpHEHTalW{, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUM,
COOTBETCTBYIOIIMX  TPAJAULMOHHBIM  IIEHHOCTSM  POCCHIICKOr0  00IlecTBa,
pacUIMpEHNE KU3HEHHOIO OMBITA U OIbITa JEATEIbHOCTH B IIPOLIECCE peaTn3alun
OCHOBHBIX HalPaBJICHUH BOCIIUTATEIbHON EATEIBHOCTH, B TOM YUCIIE B YACTU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH I'PAXKIAHCKOM MO3UIIUU 00YYaIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUNUCKOI0 OOLIECTBa;

NPUHATUE TPAAUIMOHHBIX  OOILEYETOBEUYECKMX T'YMAaHHCTUYECKHX M
JEMOKPATUYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEPECAX IPAKIAHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHUE B3aUMOJICHCTBOBATh C COLUATbHBIMU UHCTUTYTAMHU B COOTBETCTBUU
C UX (PYHKIMSMU U HA3HAYEHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM 1E€ATEIBHOCTH;

2) MATPHOTHYECKOTO BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTHU3MA;

LIEHHOCTHOE OTHOLIEHUE K TIOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSAM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLEHMBATH CUTYAIIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTONYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOUYasl SCTETUKY HAYYHOI'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IuYHbIM cdepaM MpopecCHOHATBHON IESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U cCaMOOOPa30BaHUIO B 001aCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOTNYeCKOTr0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKOW KYJIBTYPhl, OCO3HAHHUE TI00ATBLHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHKE U OCYIIECTBIICHUE JECUCTBUN B OKPYXKAIOLIEH CPEJIe HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacCUIMpPEHUE OMNbITA JESITEIBHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3UUYECKON HAYKH;

OCO3HaHUE LIEHHOCTU HAy4YHOH JEATEIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3y4eHUs (PU3UKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIIEA0BATEIbCKYIO IEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTesibHBIE YHHUBEPCAJIbHBIE YUeOHbIE el CTBUA

ba3oBble Jijornuyeckue qeMcTBUA:

CaMOCTOATENILHO  (OPMYJIMpPOBAaTH M aKTyallM3MpOBaTh  IPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNEeNATh IENN JACITCIIbHOCTH, 3aJlaBaTh MapaMeTpbl M KPUTEPHH WX
JIOCTHIKCHHUS,

BBISBJISITh  3aKOHOMEPHOCTH M NPOTUBOPEUYHS B  paccMaTPUBACMbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI ¢ YUETOM aHAIU3a MUMEIOITUXCS
MaTepHaATbHBIX ¥ HEMATEPUATBLHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B  JICATEIBLHOCTh, OIIGHHBAaTh COOTBETCTBHUC
PE3YNBTATOB LEJSIM, OIICHUBATh PUCKHU MOCJIC/ICTBUN JeATEILHOCTH,

KOOPJIMHUPOBaTh W  BBINOJHATH PabOTy B  YCIOBHUSAX  PEATBHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciienoBarTe/bLCKHeE IeiiCTBUS.

BJIJIETh HAyYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHSATHUSAMH M METOJaMHU
(bu3nYeCcKO HAYKH;

BJIAJICTh HABBIKAMH Y4€OHO-UCCIIEI0BATEILCKON U TPOCKTHOM JIEATETLHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UYIECKOTO CONEpIKaHUs, TPUMEHEHUIO Pa3IMYHBIX
METO/I0B MO3HAHMS;



BIIAJICTh BUJAMHU JCATEIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 M MNPUMEHEHUI0O B PA3JIMYHBIX Y4YEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UWpOBaTh 3ajavy,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHNUS;

aHAIM3UpOBaTh TMOJYYEHHbIE B XOJAE PpEIICHHUs 3a/ladyd  pe3yibTaThl,
KPUTUYECKHA OICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33aJayud B 00Opa30BaTEIbHOMN
NEATETLHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

YMETh TIEPEHOCHTHh 3HAHUA 10 (U3UKE B TMPAKTHYECKYIO OO0JacTh
KU3HEIEITeIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUrHHAIbHBIC MTOAXObl U PEIICHUS,

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pabora c nndopmanueii:

BJIQJICTh HaBBIKAMU MOJYYeHUsI HHOpMAIUU (HU3UUYECKOTO COJIEPKAHUS U3
HMCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOWCK, aHAJM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0O MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITNH;

HCIIONIB30BaTh  CpeACTBa HWHGOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHW3aIIMOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM HUHGOOPMAIMOHHOU
0e30I1acHOCTH;

CO371aBaTh TEKCTHhl (PU3UYECKOTO COJCPKAHUA B PA3IUYHBIX (dopmarax ¢
y4€TOM Ha3zHaYeHUs] UHPOPMAIIUU U TIEJICBOM ayIUTOPHH, BHIOUPAsi ONITUMATIBLHYIO
dbopMy TIpeCTaBICHUS ¥ BU3yJIU3aIUH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeHCTBHSA:

OCYUIECTBJISAThH OOIIEHNE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU AESTENbHOCTH;

pacno3HaBaTh MNPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallud M  CMSr4arh
KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHUSI C MCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh U UCIOJb30BaTh NPEUMYILECTBA KOMAaHAHON U MHAUBUAYAIbHON
paboThI;

BbIOMpATh TEMAaTUKy W METOIbl COBMECTHBIX NEHCTBUH C YUYETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



MpUHUMATh 1E€IM COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATH IUJIaH JCHCTBHUIA,
pacmpeienarTb pojud ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOETr0 BKJaJa M KaXKJOrO0 Y4YaCTHHKA KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OLICHUBATh HUACH C TMO3UIMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TMOBEACHUE B Pa3IHMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe /IeiicTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh [MO3HABATENbHYIO JEATEIbHOCTh B 00J1aCTH
(GU3MKM U acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTb U (HOPMYIUPOBAThH
COOCTBEHHEIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAH PEIIECHUs PAaCUETHBIX M KayeCTBEHHBIX
3aj]a4, [JIaH BBIIOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIMUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacimpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTEeHUH;

JenaTb OCO3HAaHHBIM BBIOOP, apryMeHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 3a PEIICHNUE;

OILICHMBATbH MPHOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (DOPMHUPOBAHUIO M TMPOSIBICHUIO JPYAMIMH B 00JacTh
(bu3HKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLHOHAJIbHBIH MHTEJIEKT:

JaBaTh OILIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJIQJIETh HaBBIKAMU  [IO3HABATEIbHOW  pedIeKCMM Kak  OCO3HAHUS
COBEpIIAEMBbIX JEHCTBUI M MBICIUTENIBHBIX MPOLECCOB, WX pE3yJlbTaTOB H
OCHOBaHUI;

MCIIOJIb30BaTh MPUEMBI pediiekcruun ISl OLIEHKU CUTYyalluH, BRIOOpa BEPHOTO
pEIICHNUS;

yMETh OIICHMBATh PHCKH M CBOCBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHIDKEHUIO;

NPUHAMATh MOTHBBI W apTyMEHTHI JPYTUX MPH aHalM3e pPe3yJbTaToB
NESITEIbHOCTH;

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JJOCTOMHCTBA;

OPUHUMATh MOTHBBI M apTryMEHTHl JAPYTUX MPU aHalM3e pPe3yJbTaTOB
NeSITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.



B npouecce n0CTHXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOECHMS MTPOrPaMMBI
«DNEeKTUBHBIN Kypc MO (U3MKe» IJIsi YPOBHS CpPEIHEro o0IIero o0pa3zoBaHUs Y
00y4YaroNINXCcs COBEPIICHCTBYETCS SMOIMOHAIBHBIA UHTEIUICKT, IPEANOIararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJINPOBAHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IMPUHUMATH
OTBETCTBEHHOCTh 3@ CBO€ TIOBEACHHE, CHOCOOHOCTh aJalTUPOBATBCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIFOYAIOLIEH CTPEMIIEHUE K TOCTHKEHUIO LIENHU U
yCcrexy, ONTUMHU3M, WHUIMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKIIIOYAIOLIEH CIOCOOHOCTh NOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
JIpYTUX, YYUTBIBaThb €ro IMpH OCYIIECTBICHUH OOLIEHMs, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHNUIO;

COLIMAJIbHBIX  HABBIKOB,  BKJIIOYAIOIIUX  CIIOCOOHOCTb  BBICTpauBaTh
OTHOILIEHUSI C APYTUMHU JIOABMH, 3a00TUTHCS, MPOSIBIATh MHTEPEC U pa3peliaTh
KOH(DIIUKTBHI.

HPEIMETHBIE PE3YJIBTATDBI
K koHIly 00y4yeHus yuyamuecs JOJKHBI 3HATh:

. OCHOBHBIE IOHATHS (PUBHKHU

. OCHOBHBIE 3aKOHBI (PU3UKU

. BBIBOJI OCHOBHBIX 3aKOHOB

. MOHSATUE UHEPLIMH, 3aKOHA UHEPLIUU

. BU/Ibl SHEPTUU

. Pa3HOBHUIHOCTB IPOTEKAHMUS TOKA B PA3JIMYHBIX Cpeaax

. COCTaB aTOMa

. 3aKOHOMEPHOCTH, IPOUCXOSIIUE B Ta3aX, TBEPABIX, )KUIKUX TeIax

Ilo BbINOJHEHHI) NPOrpaMMbl Kypca yuamuecsi JOJLKHBI YMeTh
NPOU3BOJIUTH PACUeThl:

. MPOU3BOUTH PACUYETHI 10 HU3HUECKUM (hopMyIam

. IPOU3BOJAUTH PACUETHI M0 ONPEAEICHUI0 KOOPAMHAT TEJN AJIs JIF0O0ro
BUJIA ABUKCHUS

. IPOU3BOJAUTH PACUETHI 110 ONPEAEIECHUIO TEIIOBOrO OanaHca Tel

. pelaTh KayeCTBEHHbIE 3a]]a4l

. pemats rpaduyeckue 3agauu

. CHUMAaTh BCE€ HEOOXOAUMbIE HaHHBIE C TpaUKOB WU TPOU3BOIUTH
HEOOXOIMMbIE PACUEThI

. NUCaTh SAEPHBIE PEAKLIUN

® COCTaBJIATH YPAaBHCHUA JIBUKCHUA



0 YPaBHCHHUIO JABMKXCHHA, IIPpU IMOMOIIA HpOHSBO,HHOﬁ, HaxXoaUuThb

YCKOPEHHE, CKOPOCTh

JIaBaTh XapaKTEPUCTUKHU MPOLIeCCaM MPOUCXOASAIINE B ra3ax
CTPOUTH TpauKu IPOIECCOB

OIMKCHIBATH MPOIIECCHI MTPU MOMOIIY YPABHEHHUSI TEILIOBOTO OanaHca
IPUMEHSITH 3aKOH COXPAHEHHSI MEXaHUUECKOW SHEPTUU

NPUMEHSTH 3aKOH COXPAaHEHUSI UMITYJIbCa

JIeJ1aTh BBIBOJIBI

aHAIIM3UPOBATh (PU3UUECKOE SBIICHUE;

IPOroBapHBaTh BCIYX PEIICHHUE;

aHAJIM3UPOBATh MOJYYEHHBII OTBET;

KJIaCCU(PHUIIMPOBATH MPEAJIOKEHHYIO 3a]1a4y;

COCTABJISITh MPOCTEHIINX 3a/1a4U;

IIOCJIEIOBATEIbHO BBINOJHATE W IMPOrOBAPHBATH ATAlbl PELICHUS

3a1a4u Cp CI[HCﬁ TPYOAHOCTH,

BI)I6I/IpaTI> paHHOHaJIBHLIﬁ croco0 PCHICHUA 3a1a49H,
pemaTb KOM6I/IHI/IpOBaHHI>I€ 3aJa4u,
BJIAACTh PA3JIMYHBIMH MCTOAaMM PCIICHHA 3adad: aHAJIUTHUYCCKUM,

Fpa(bI/I‘-IGCKI/IM, OKCIICPUMCHTAJIbHBIM U T.I.;

BJIaACTb MCTOJaMH CAMOKOHTPOJIAL U CaAaMOOLICHKH.



TEMATHYECKOE IINTAHUPOBAHHUE

H KoaundecTBo uacoB 3JIeKTpOHHbIe
Ne i/l ANMEHOBARIE PASIEIOB 1 TEM Konrpoabnbie Ilpakruueckue (uupposbie)
NporpamMmmsl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcbl
1 [ToCTOAHHBIN JIEKTUYECKUI TOK 4 bubnmoreka [JOK
https://m.edso00.ru/39859%¢f1
2 MaruuTHsle B3aUMOIEHCTBUSI 2 bu6mmoreka [IOK
https://m.edso00.ru/39859¢f1
3 DNeKTPOMarHuTHOE 10JIe 7 bubnuorexa [IOK
https://m.edso00.ru/39859¢f1
4 Orntuka 9 bubnuorexa [JOK
https://m.edso00.ru/39859f1
5 KBanTHI 1 aTOMBI 4 bubmuoreka [JOK
https://m.edso00.ru/39859¢f1
6 ATOMHOE PO U DJIEMEHTAPHBIE YaCTULIBI 8 bubnnorexa [HOK
https://m.edso00.ru/39859¢f1
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IHOYPOYHOE IINTAHUPOBAHHUE

KounyecTBO 4acoB JIeKTPOHHbIE
Hara uudgposbie
Ne i/ Tema ypoka Kontpoiabubie | IlpakTuueckue
Bceero n3ydeHusi | o0pazoBaTeIbHbIE
padoTshI padoTshI
pecypcbl

PerieHne pacyeTHbIX U rpauUIecKux 3amad Bu6nnorexa LIOK

1 1
Ha 3aK0H OMa JU1i y9acTKa ICTIH. https://m.eds00.ru/487a8593
PeHIeHI/Ie 3a1a4 Ha pa:’;HI/I‘IHLIe BHUIbI BI/I6JII/IOT€Ka HOK

2 1
COC/MHEHIA https://m.edsoo.ru/4clabcch
PeHIeHI/Ie KAaUYCCTBCHHBIX U paC‘IeTHLIX

3 3a7a4 Ha paboTy U SHEPrUIO 1 bubmuorexa [IOK
SIEKTPUYECKOTO TOKA. https://m.edsoo.ru/d35d5262
Pemenne 3amad Ha 3akoH OMa IJI9 MOJTHOM Bubnuorexa HOK

4 1
teru https://m.edsoo.ru/26d9c5ba
KaquTBeHHBIe u pvaeTHbIe 3a1a4Yu Ha BI/I6J'II/IOT€Ka HOK

5 1
cuty Ammiepa i cuity Jlopenna, https://m.edsoo.ru/a37a0c21
332[21‘{1/[ Ha IpaBUIIoO 6ypaB'{I/IKa " MpaBUJIO BI/I6HI/IOTeKa HOK

6 i 1
JICBOM PYKH. https://m.edsoo.ru/ad7718d7
KaquTBeHHBIe U KOJIMYCCTBCHHBIC 3aa4YU BI/I6J'II/IOT€Ka HOK

7 Ha 3aKOH SHCKTPOMaFHHTHOﬁ WHAYKOHWH. 1 httDS//medSOOI’U/097afaal
IIpaBuiio Jlenna npu pemeHuun Bu6mmorexa [{OK

8 1
KATCCTBOHHBIX 3a/1ad. https://m.eds00.ru/504e98¢c7

9 PGIHCHI/IC 3aJa4 Ha CAMOUHAYKIIUIO, l BH6HI/IOTeKa HOK
MHIyKTHBHOCTE https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

Pemenne 3amaq Ha OHEPIrUu0 MarHuTHOT O

bubmuorexa [JOK

10 nots https://m.eds00.ru/93617bd9
Periienve 3a/1a4 Ha 3HEPTHI0 MATHUTHOTO bubmuorexa [JOK

11 1o https://m.edsoo.ru/30ff9608
PerieHne 3a1a4 Ha SHEPTHI0 MATHUTHOTO Buoauorekxa HOK

12 nojs https://m.eds00.ru/0b58190a
KauecTBeHHbIE U pacyeTHBIE 337a4YM Ha bu6mmorexa [IOK

13 «ONEeKTPOMarHuTHbIE BOJHbBD) https://m.edsoo.ru/5b55¢307
KagecTBeHHbIE U pacyeTHBIE 3a1a4H Ha bu6mmoreka [JOK

14 3aKOHbI T€OMETPUYECKON ONTHUKU httDS'//m edsoo.ru/41c4ae8a

15 KauecTBeHHBIE 32/1a4H HA JIMH3BI bu6mmorexa [IOK

https://m.edsoo.ru/b3efaOcl
16 KauecTBeHHbIE 3a]a4M HA JIMH3BI bu6mmoreka [IOK
https://m.eds00.ru/48150bd8

[NocTpoeHue n300paxeHuit B TOHKHUX bu6mmoreka [IOK

17 JMH3aX https://m.edsoo.ru/a6dec188
KauecTBeHHbIE 33/1auK Ha bu6nmoreka [IOK

18 MHTEP(EPCHLINIO, TUDPAKIMIO, JUCTICPCHIO https://m.edso00.ru/15abe140
KauecTBeHHBIE 3a/1a4H Ha bubmuoreka [JOK

19 MHTEPQEPEHIINIO, TH(PPAKIHIO, JIUCIICPCHIO https://m.edso0.ru/0235cc02
KadecTBeHHBIE 321491 Ha bu6mmorexa [IOK

20 MHTEPEPEHIIHIIO, IUPPAKIIHIO, HCTIEPCHIO https://m.edsoo.ru/4dfda618
3amaun ¢ TeOMETPUYCCKUMHU Bubnuoreka LHOK

21

[MOCTPOCHUSIMU

https://m.edsoo.ru/bbc22726



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

3amaun ¢ TeOMETPHIECKUMHU

99 bubmuorexa [JOK
TIOCTPOCHHAMH https://m.edsoo.ru/621eae9d
Ka‘{eCTBeHHLIe nu pvaeTHBIe 3a1a4Yu Ha BI/I6JII/IOT€Ka HOK

23 boroadpdexr https://m.edsoo.ru/7ee60ca8
KauecTBeunsle u pacquHLIe 3a1a4u Ha BI/I6HI/IOTCK3 HOK

24 borosdpexr https://m.edsoo.ru/b3c0ad11
Ka‘{eCTBeHHLIe nu pvaeTHBIe 3a1a4Yu Ha BI/I6JII/IOT€Ka HOK

25 dorodpext https://m.eds00.ru/88f69d2b

26 Pemenne 3ana4 Ha ypaBHeHHe OHHINTEIHA bubmuorexa [JOK

https://m.edso00.ru/76484025
332[8.‘11/1 Ha HCpeXOZ[BI Me)}(;[y BI/I6HI/IOTeKa HOK

21 SHCPTETHICCKIMH yPOBHAMN https://m.edsoo.ru/8ae09b98
3aza4uy Ha NEPEXOMBI MEKIY Bu6mmorexa LIOK

28 SHCPTETHICCKIMH YPOBHAMH https://m.edsoo.ru/7c1db385

29 Pemenne 3anau Ha npasuna Coaan bubmuorexa [JOK

https://m.edso00.ru/87ce9498

30 Peenue 3anay Ha npasuia Com bu6mmorexa [IOK

https://m.edso00.ru/e3c99692
PCH.IGHI/IC 3a1a4 Ha 3aKOH paZ[I/IOElKTI/IBHOFO BI/I6HHOTeKa HOK

31 pacriaza https://m.edsoo.ru/7a0c439a
Pemienue 3a1a4 Ha sIICPHBIC PEAKIIUH U Bu6mmorexa [JOK

32 3HepreTI/I‘leCKI/Iﬁ BBIXO H,Z[CPHI)IX peaKHI/Iﬁ httDS//m edsoo rU/e0399319

33 Amnanus u pewenue 3agau ET'D bu6mmorexa [IOK

https://m.edsoo.ru/72e¢93d09



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
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https://m.edsoo.ru/72e93d09
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AHanus u pemenue 3agad ET'D

bubmuorexa [JOK
https://m.edsoo.ru/6add2644
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