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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o6mieoOpazoBaTenbHol yueOHoro mnpeamera OYIIam.02
du3nka TmnpegHa3HAuYCHA I W3Y4YeHUs (QU3MKM B MPodeCcCHOHATHHBIX
o0pa3oBaTeNbHbIX  OpraHU3alMsgX,  peaM3yIOIUX  00pa30BaTeIbHYIO
IporpamMmy CpeHero oo1iero oopa3oBaHus B Ipeiesiax OCBOCHUS IPOrPaMMBbI
MOJTOTOBKM cHenuanuctoB cpeanero 3BeHa (manmee IIIICC3) na O6asze
OCHOBHOTI'0 00111eT0 00pa30BaHusl.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuit ®I'OC cpeanero
oOmero  oOpa3oBaHus,  YTBEPXKICHHOIO  MpukazoM  MuHHCTEpCTBA
oOpazoBanust u Hayku Poccuiickoit penepaunu ot 17 mas 2012r Ne 413 B
NEUCTBYIOIIEH pENaKIuu, MNPEIBIBISIEMBIX K CTPYKTYpe, COJEPKAHUIO U
pesyiabTratam ocBoeHusi ydebHoro mnpeamera OVYIan.02 @Puszuka, B
COOTBETCTBUM ¢ PexomeHAalusMu IO OpraHu3alui IMOJY4YeHUS CpPEIHEro
oOmero oOpa3oBaHUsl B Mpeleraax OCBOEHHUS 00pa3oBaTENIbHBIX MPOTrpamMm
cpeaHero npodecCHOHAIBHOTO O00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHHsI C Yy4yeToM TpeOOBaHUM (eAepalbHbIX T'OCYAapPCTBEHHBIX
oOpa3oBaTeNbHbIX  CTAaHJAPTOB W  TMojy4aemMoll  mpodeccun  WIU
CHELMAIBHOCTH  CPEOHEro MpodeccHuoHalbHOrO 00pa3oBaHUs  (IIMCHMO
JlemapramMeHTa TOCYyJAapCTBEHHOW MOJUTHUKU B cepe MOJArOTOBKH paboymx
kanpoB u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuetom
[IpumepHOii OCHOBHOI 00pa30BaTENbHON MPOrpaMMBbl CpPETHEro O0OIIero
oOpazoBaHusl, 0J100peHHOM penieHueM benepanbHOTO y4eOHO-
METOJIMYECKOT0 OOBEAUHEHHUS O 00IIeMy 00pa30BaHUIO (MPOTOKON OT 28
ntoHs 2016 1. No2/16-3)

Conepxanue mnporpammbl OVIIan.02 @Puzuka HamnpasBlIeHO Ha
JOCTH)KEHHE CIEAYIOIINX LeJe:

* OCBOGHME 3HaHUW O (yHIAMEHTaIbHBIX (U3MUECKUX 3aKOHaX U
MPUHIMIAX, JIEKAITUX B OCHOBE COBPEMEHHOUN (PU3MYECKON KapTUHBI MUPA;
HamOoJiee BaXXHBIX OTKPBITUAX B  00OMactd  (U3HKK, OKa3aBIIMX
ONpEeNEeISIONee BIUSHUE HA Pa3BUTHE TEXHUKUM W TEXHOJIOTHMHU; METOJax
HAy4YHOT'0 TTO3HAHUS IPUPO/IBI,

* OBIQJICHUE YMEHHUSMHU TMPOBOJUTH HAOIIOJEHUS, IUIAHUPOBATh U
BBIMIOJIHATh JOKCIIEPUMEHTHI, BBIABUTaTh THUIOTE3bl M CTPOUTH MOJIETH,
MIPUMEHSTH MOJTYyUYCHHBIC 3HaHUS 10 (PU3UKE JJ1s1 OOBSICHEHUS pa3HOOOPa3HBIX
(bu3uYeCKNX SIBIEHUM M CBOWCTB BEIIECTB; MPAKTUYECKU UCIIOIb30BaTh
¢u3nueckue 3HaAHUS; OLEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAY4YHOMU
uH(popMaIuy;

* pa3BUTHE T[I03HABATEJIbHBIX HMHTEPECOB, WMHTEIUICKTyalbHbIX U
TBOPUYECKHUX CIIOCOOHOCTEH B MpoIlecce MPUOOpETeHUs 3HAHUN U YMEHHM 110
¢u3nKe ¢ MCHOJb30BAaHUEM PA3IUYHBIX MCTOYHUKOB HMHGPOPMAIMHA U
COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;



* BOCIHUTAaHHE YOEKICHHOCTH B BO3MOXXHOCTH TO3HAHUS 3aKOHOB
MPUPOJBLI, WCIOJB30BAHUSA JOCTIKEHWHA (U3UMKA Ha OJaro pa3BUTHA
YeJIOBEUECKONW IUBWIN3AINHN; HEOOXOAMMOCTH COTPYIHHUYECTBA B IPOIIECCE
COBMECTHOTO BBITIOJIHEHUS 33]]a4, YBAKUTEJIHLHOI'O OTHOIICHHS K MHEHUIO
OMIMOHEHTAa MPHU 00CYX ACHUU MPOOIEM €CTECTBEHHO-HAYYHOTO COACPKAHUS;
TOTOBHOCTH K MOpPaJIbHO-3TUYECKOW OIEHKE KCIOJIb30BaHUS HAyUYHBIX
JOCTH)KEHUM, YyBCTBA OTBETCTBEHHOCTH 32 3aLIUTY OKPYKAIOIIEH Cpeibl;

* HCIOJb30BaHUE MPUOOPETEHHBIX 3HAHWWA M YMEHHMM Ui pelieHus
MPAaKTUYECKUX 3a7a4 MNOBCEIHEBHOM »KW3HM, oOecreueHuss Oe30MacHOCTU
COOCTBEHHOW JKHM3HHM, PAIlMOHAIBHOTO MPUPOOTIONB30BAaHUS W OXPaHbI
OKPYXKaIomel Cpeiabl U BO3MOXHOCTh NMPUMEHCHHSI 3HAHWUW TIPH PEIICHUHU
3a/1a4, BO3HUKAIONINX B MOCIEAYIOMEH MPOPECCHOHATBHON AeATEILHOCTH.

B  mporpammy  BKIIOYEHO ~— COACp)KaHWE, HANpPAaBICHHOEC  Ha
dbopMupoBaHWEe Yy  CTYACHTOB  KOMIICTCHIIMHA, HEOOXOAUMBIX  JIJIS
kauecTtBeHHOro ocBoeHus [IIICC3 Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUs C
MOJTYYE€HHUEM CPEJIHET0 00111ero oopa3oBaHus.

B paGoueit mporpamme yueOHOro mnpeamera OYIIanm.02 ®usuka
OTPaXXEHO COJepKaHWe Y4YyeOHOro Marepuasna, IOCIeI0BaTeIbHOCTh €Tro
U3yUYCHMsI, paclpelesieHne Y4eOHBIX YacoB, € yYEeTOM HpPOUIIA
IIOJIy4aeMoro  IIpodecCHOHAJBLHOTO  00pas3oBaHUSA,  CIEITUPUKN
OporpaMM CHeITUaJInuCTOB CpeJHero 3BeHa.

[Ipu peanuzanuu cojepxaHus 0011e00pa3oBaTEIbLHON  y4eOHOTO
npeamera OYIan.02 ®usuxka B npexpenax ocBoenus  [ITICC3
TEXHOJIOTHYEeCKOro mpoguisi Ha 0a3e OCHOBHOIO 0OILEro oOpa3oBaHUs C
MOJIYYCHUEM CpPEIHEro 001ero oOpa3oBaHUsl TPYAOEMKOCTh cocTaBiser 134
yaca, B TOM YHCJIE:

- BCero y4eOHbIX 3aHATHH — 116 yacos,;

B T.4. B (hopMe IIPaKTHIECKOHN MOATOTOBKH — 2 Yaca,
- camocTosITeNbHas padoTa — 12 Yacos;

- KOHCYJIbTAIUU — 2 Yaca,

-IPOMEXKYTOYHAs aTTecTanus — 4 yaca.



OBHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA
OYIlan.02 ®PU3NUKA

B ocnoBe yuebHoro npeamera OYIIan.02 ®usuka JIeKAT yCTaHOBKA
Ha (OpPMHUpOBAHHE y OOyYaeMbIX CHUCTEMbI 0a30BBIX MOHATUM (DU3UKK U
NPEICTAaBICHU O COBpPEMEHHOW (U3MUYecKo KapTMHE MHpa, a TaKKe
BbIpa0OTKa  yMEHUH  NOpUMEHATh  (QU3MYECKHEe  3HAHUS  Kak B
npodeccuoHanbHOM 1eITeIbHOCTH, TaK U IJIs1 PEIICHUs] )KU3HEHHBIX 3a/1a4.

MHorue mnojoxkeHus, pa3BUBaeMble (DU3HKOHM, paccMaTpUBAIOTCS Kak
OCHOBa CO3JaHUs u UCIIOJIb30BAHUS UH(OPMAITMOHHBIX u
KOMMYHUKaIIMOHHBIX TexHosorui (MKT) — ogHoro u3 Hanbosnee 3HAUMMBIX
TEXHOJOTUYECKUX TOCTUKEHUI COBPEMEHHOMN IIUBUIIN3AIINH.

dusnka AaeT KIHY K NOHUMAHHIO MHOTOYHUCIIEHHBIX SIBICHUN U
MPOLIECCOB  OKPYKAIOIIETOo Mupa (B €CTECTBEHHOHAYYHBIX OOJaCTSX,
COLIMOJIOTUH, DSKOHOMHMKE, S3bIKE, JTepaType U 1p.). B  ¢usuke
bopMUpYIOTCS ~ MHOTME  BHJBl  JICSITEIBHOCTH,  KOTOPHIE  HMEIOT
MeTanpeaMeTHeI xapaktep. K HMM B mepByl0 ouepeab OTHOCSTCS:
MOJIETUPOBaHUE OOBEKTOB M MPOIECCOB, MPUMEHEHHE OCHOBHBIX METOJIOB
MO3HAHUS, CUCTEMHO-UH(GOPMAIIMOHHBIN aHaMu3, (JOPMYIUPOBAHUE TUIIOTE3,
aHaJIM3 U CHUHTE3, CpaBHEHHE, OO0OOIIECHUE, CUCTEMATH3allus, BBISBIICHUE
PUYUHHO-CJICICTBEHHBIX CBSI3€H, MOUCK aHAJIOTOB, YIIpaBJieHWE OO0BEKTaMU
U mporieccaMu. FMIMEHHO 3Ta JUCHHUIUIMHA MO3BOJISET MO3HAKOMUTH CTY/IEHTOB
C HAy4YHbIMM METOJAMH I[IO3HAHMS, HAYYUTh WX OTJIMYATh TUIIOTE3Y OT
TEOPUHU, TEOPUIO OT IKCIIEPUMEHTA.

®u3zrka HUMEET OYeHb OOJIbIIOE M  BCEBO3pACTAIOLIEE YHCIO
MEXKJIUCIUIUIMHAPHBIX CBs3€H, MpUYEM Ha YPOBHE KaK TOHSITUHHOTO
anmnapara, Tak M WHCTpyMeHTapus. Cka3zaHHOE MO3BOJSET paccMaTpHUBaTh
bu3uKy  Kak  METAJUCIUIUIMHY,  KOTOpash  MPEeJOCTaBIsIeT  MEX-
JTUCITUTUTMHAPHBIN S3BIK JIJIS1 OTIMCAHMSI HAYYHOW KapTHHBI MUpA.

®duzrka SBISETCS CUCTEMOOOpa3yronuM (HakToOpoM il €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MPEIMETOB, MOCKOJBbKY (DU3UUYECKHE 3aKOHBI JIEKAT B
OCHOBE COJIEp)KaHWsI XUMHH, OWOJOTUH, Teorpapuu, acTpOHOMHUU U
CHEIUATbHBIX JIUCUUIUIMH (TEXHUYECKass MEXaHHWKa, JJIEKTPOTEXHUKA,
9JEKTpOHUKA U Ap.). YueOnsii npeamer OYIIan.02 dusuka co3naer yHH-
BepcabHyI0 0a3zy Juisi u3ydeHusi oOmenpodeccuoH lIIbHBIX U CIEeHATbHBIX
JTUCITUIUINH, 3akiaapiBas (QyHIaMEHT JUisl TOCJIEAYIOMEro O0ydeHus
CTYJICHTOB.

Oo6manas JIOTUYECKOU CTPOWHOCTBIO u OIUPASICh Ha
JKCIepUMeHTanbHble  (pakThl, yueOHbl mnpeamer OVIIan.02 ®Ousuka
dbopMupyer y CTYIEHTOB IOJJIMHHO Hay4yHOE MHUPOBO33peHHe. Dusuka
ABJISIETCSI OCHOBOM YUEHHSI O MaTepUaIbHOM MHUPE U peliaeT npoodIeMbl 3TOro
Mupa.



B conepxxanum yuyeOHOro mpemMera mo (U3MKE MPU TMOATOTOBKE
oOydaromuxcsi 1O  CHEUHUATBHOCTAM  TEXHOJIOTUYECKOTO  MpOoduis
MPOQECCHOHATEHOTO 00pa30BaHus MPOGUILHON COCTABIISIFOIICH SIBIISICTCS
pasznen «DIEeKTpOJUHAMHUKA», TaK Kak OOJIbIIMHCTBO mpodeccuii u
CHEIUATbHOCTEH, OTHOCALIUXCS K J3TOMY Hpoduiito, CBA3aHBI C
AIEKTPOTEXHUKON U DIIEKTPOHUKOM.

Teopernueckue cBeieHUs 10 (PU3UKE JOTOTHSAIOTCS I€MOHCTPAIUsIMU U
J1a00paTOPHBIMU paboTaMHu.

N3yuyenue oOmeoOpa3zoBarenbHoii yueOHoro mnpeamera OYIIam.02
du3nka 3aBepuiacTcs MOABEACHUEM HUTOTOB B (popMe 3K3aMeHa B paMKax
MIPOMEKYTOUHOM aTTecTaluu CTyIeHTOB B mporecce ocBoenusa IIIICC3 c
MOJTYYE€HHEM CPEIHET0 00111ero 00pa3oBaHus.

MECTO YYEBHOI'O IPEJIIMETA B YYEBHOM IIJIAHE

VyeOnas pucuummHa OYIHam.02 ®usuka sBiIdeTcs Yy4eOHBIM
NpeAMETOM 1O BbIOOpPY U3  00sA3aTeNbHOM  MPEAMETHOM  o0xacTu
EctectBennbie Hayku ®I'OC cpennero obiiero ooOpa3zoBaHusl.

VYyebnas  guctmmumHa OYIan.02  ®du3uka  uszyvaercs B
obmeoOpazoBarenbHOM IMKiIe yaeOHoro miaaHa ITIIICC3 Ha 6a3e 0CHOBHOTO
o01ero 00pa3oBaHus € MOJTYYEHHUEM CPEAHET0 00IIero o0pa3oBaHuUs.

PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA

OcBoenne coaepkanusi ydebHoro mnpeamera OVYIIan.02 ®dusuka
oOecIieuynBaeT JOCTIKCHHUE CTYACHTAMH CIICTYIOITNX Pe3yJbTaTOB:
JUYHOCMHBIX:

- YyBCTBO TOPJOCTH W YBAXEHUS K HWCTOPHUH U JOCTHKECHUSIM
OTEUECTBCHHOW (M3MYECKOW Hayku;, (PU3UYECKH TPaMOTHOE IOBEJCHUE B
npo(eccCHoHanbHON ACATENHHOCTU U OBITY MpU OOpalieHuu ¢ npudopamu u
YCTPOWCTBaMH;

- TOTOBHOCTh K TMPOJODKCHHIO OOpa30BaHUS U TOBBIIMICHHS
kBapuKanuu B U30paHHOM TpO(decCHOHANbHON  NEATeTbHOCTH U
00BEKTHUBHOE OCO3HAHUE POJIU (PU3UUECKUX KOMIIETEHITUI B 3TOM;

- YMEHHE WCIOJh30BaTh JOCTHKEHHUS COBPEMEHHON (HHU3MIECKOi
HAyKH W (U3UYECKUX TEXHOJIOTHMH JJI1 TIOBBIIMICHUS COOCTBEHHOTO
WHTEJUICKTYaJbHOTO  pa3BUTHUA B BBIOpaHHOH  MpodecCHOHATBHON
NEeSATETHHOCTH;

- YMEHHME CaMOCTOATENIbHO J00bIBaTh HOBBIE JJIsi ceOsi (husnueckue
3HAHUS, UCTIONB3YS JUIsl 3TOTO JOCTYITHBIE HCTOYHUKHA UH(POPMAIINH;

- yMEHHE BBICTpaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHUS B
KOMaH/I¢ TI0 PEIICHUI0 00IIUX 3a/1a4;



- YMEHHE YNpaBIATh CBOCW I[IO3HABATEIILHOW  JCSTEIBHOCTHIO,
MPOBOJAWTH  CAMOOILIGHKY YpPOBHA COOCTBEHHOTO  HHTEJUIEKTYaJlbHOTO
Pa3BUTHS;

Memanpeomemuulx:

- ICTI0JIb30BaHMUE PA3IMYHBIX BUIOB [MO3HABATEIBHON JIEATEILHOCTH JIJIS
pemieHuss (QU3MYECKUX 3a7a4, MPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUS
(Habmro/ieHUsl, OMMCAHMS, HW3MEPEHHUs, DKCIEPUMEHTAa) IS U3YYCHUS
Pa3IUYHBIX CTOPOH OKpYKaroueh AeCTBUTENbHOCTH;

- HUCIIOJIb30BAaHUE  OCHOBHBIX  MHTEIUICKTYyaJIbHBIX  OMEpalluid:
MOCTAaHOBKU 3a/ayd, (OpMyIMpOBaHUS TUIIOTE3, aHalM3a U CHHTE3a,
CpaBHEHHUs, OOOOIICHMS, CHCTEMATH3allid, BBIIBICHUS  NPUYHMHHO-
CJIEICTBEHHBIX CBS3€H, MOMCKA aHAJIOroB, (HOPMYIMPOBAHUS BBIBOJOB IS
M3YYCHUS PA3NUYHBIX CTOPOH (PU3MUECKHX OOBEKTOB, SIBJICHHUI U MPOIIECCOB,
C KOTOPBIMH BO3HUKAET HEOOXOJAMMOCTh CTATKUBATHCS B MPO(ecCHnOHATBHOM
coepe;

- YMEHHE Te€HEpUPOBATH UJIEU U OINPEICNSITh CPEJICTBA, HEOOXOUMBIE
JUTSL X pealin3alluy;

- YMEHHE WCMOJb30BaTh pPAa3UYHbIE HUCTOYHUKH [UJISI TIOJyYCHUS
busnueckoit uHGopMaIu, OIICHUBATH €€ JT0CTOBEPHOCTD;

- YMEHHUE aHAIM3UPOBATh U MPECTABIATh HH(OOPMAITUIO B PA3THIHBIX
BHJIAX;

- yMeHHE MyOJMYHO TPEACTaBIATh PE3yIbTaThl  COOCTBEHHOTO
WCCIICIOBaHMs, BECTH JAUCKYCCHH, JOCTYIIHO W TapMOHHYHO COYeTas
cofiepkanue u Gopmbl IpecTaBIsieMOl HH(POPMAIINH;
npeomemHulx:

- c(hOpMHUPOBAHHOCTh MPEJCTABICHUN O POJIM M MecTe (PU3MKH B
COBPEMEHHOM HAyYHOW KapTHHE MHUpA; MOHUMaHHE (PU3MUYECKOW CYITHOCTH
HaOmomaemMbplx BO BceneHHOW siBIeHUN, poiau (QU3MKK B (POPMUPOBAHUU
Kpyrozopa " (GyHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa [JIsl pelIeHUs
MPaKTUYECKHUX 33]1a4;

- BJaJICHWE  OCHOBOTMOJAralomuMu  (GU3NYECKUMU  TOHITHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH UM TEOPHUSIMH; YBEPEHHOE HCIOJIb30BaHNE
(U3HYECKON TEPMUHOJIOTHH U CUMBOJIUKH;

- BJaJiGHHE  OCHOBHBIMH  METOJAaMU  HAYYHOTO  TIO3HAHWI,
UCTIOJIb3yeMbIMU B (pu3uke: HAONIOACHUEM, OMHCAHUEM, HW3MEPECHUEM,
HKCIIEPUMEHTOM;

- ymeHusi o0pabaThiBaTh pe3yJabTaThl HM3MEPEHUH, OOHAPYKUBATH
3aBUCUMOCTh MEXIy (U3HUECKUMHU BEIMYWHAMHU, OOBICHATH IMOTYYCHHBIC
pe3yNbTaThl U JENIaTh BHIBOJIBI,

- c(hopMUPOBAHHOCTb YMEHUS PEIIATh PUINUYECKUE 3a/1aUH;

- c(hOpMHUPOBAHHOCTh YMEHHUS NPHMEHATH IOJTYYCHHBIC 3HAHHS IS
OOBSCHEHHSI YCJIOBUH TIPOTEKaHUS (DU3UUYCCKUX SBIEHUW B TMPUPOJE,



npodeccuoHanbHOM chepe W AN NPUHATUS NPAKTHUECKUX PEIICHUNd B
MOBCEHEBHOM JKH3HM;

- c(OPMUPOBAHHOCTh COOCTBEHHOW TMO3UIMU TIO OTHOILICHHUIO K
dusnueckoil uHPOpMaIIKMHU, TTOJTY4aeMON U3 Pa3HBIX UICTOYHUKOB;

- oBiaaeHue (HOpPCUPOBAHHOCTH MPEACTABICHHI) MpPaBUIAMHU 3aMKUCH
buzudyeckux ¢Gopmyn perabedHO — TOYEYHOM cucTemoi oOpaszoBanuii JL
Bpaitna (st cienbix u crnaboBuasnmx ooOydvaromuxces). (B pen. Ilpukasa
Muno6puayku P® ot 31.12.2015 N1578).

Jluunocmmuoie pe3yromamol:

JIP 1: Oco3Haromuii ce0st rpaKJaHUHOM U 3aIlIUTHUKOM BEJIUKON CTPaHbI

JIP 4: TlposBisomMiA U JEMOHCTPUPYIOIIMI yBaXE€HUE K JIOIAM TpyAa,
OCO3HAIOLIMM  LEHHOCTh  coOcTBeHHoro  Tpyna. Crpemsuuiics K
GbOpMUPOBAHHIO B CETEBOM cpele JUYHOCTHO U MPOoPeCcCUOHATBHOIO
KOHCTPYKTHUBHOTO «IIU(POBOTO cleaa

JIP 13: OcCywecTBisATh IMOUCK, aHAIW3 M HHTEPIPETAui0 HHPOpPMALIUH,
HEOOXOAMMOM Jis1 BBIIOJIHEHUS 3a/1a4 PO ECCUOHATIBHON AESITETbHOCTU

JIP 14: Ucnonb3oBaTh WHYOPMAITMOHHBIE TEXHOJOTUU B NMPOGECCHOHATBHON
NEeATEIBHOCTH

JIP 15: PabGoTtath B KOJUIEKTUBE U KOMaH 1€, 3PHEKTUBHO B3aUMOICHCTBOBATD
C KOJUIEraMu, pyKOBOJCTBOM, KIIMEHTaMH.



TEMATHUYECKHWMH IIJTAH U COAEP)KAHUE YYEBHOTI'O
IHNPEAMETA OYIIan.02 ®U3UKA

No HanmenoBanue pa3zienioB u Tem Tpynoemko | B T.4.B KonnuectBo Camoc-
/o CTh ¢dbopme | ayAMTOpPHBIX YACOB | TOS-
IPaKTH4 TeNb-
eCKOi BCETO B T.4. Has
OJrOTO nabop. paboTa
BKI pabor
BBEJIEHUE
‘ Beenenue 2 2
Paznen 1. MEXAHUKA 26 26 2
1.1 | Kunemaruka 8 8
1.2 | 3akonbsl MmexaHuku HproToHa 10 10 2
1.3 | 3akoHBI COXpaHEHUsI B MEXaHUKE 8 8
Paznen 2. MOJIEKYJISIPHASA ®U3UKA. 16 16 4
TEPMO/IMHAMUKA
2.1 | OcHOBHI MOJIEKYJIIPHO-KMHETHYECKOU 4 4
Teopuu. MneanpHblii ras.
2.2 | OCHOBBI TEPMOAMHAMHKHU 4 4 2
2.3 | CBoiicTBO apoB 4 4
2.4 | CBOHCTBO XHUIKOCTEN 2 2 2
2.5 | CoiicTBa TBEPJIbIX TEI 2 2
Paznen 3. DJIEKTPOJANHAMUKA 28 28 6
3.1 | DnekTpuyeckoe moie 6 6
3.2 | 3aKOHBI MOCTOSTHHOTO TOKA 8 8 4
3.3 | DAIeKTpUYeCKUi TOK B TIOIYIPOBOTHUKAX 2 2
3.4 | MarauTHOE TI0JTe 8 8 2
3.5 | DnekTpomMarHuTHas HHAYKIUS 4 4
Pa3nen 4. KOJIEBAHUS U BOJIHBI 16 16 2
4.1 | Mexanudeckue KoinebaHus 6 6 2
4.2 | Yopyrue BOJHBI 4 4
4.3 | DnekTpoMarHUTHbIE KoeOaHus 2 2
4.4 | DneKTpOMarHUTHbIE BOJIHbI 4 4
Paznen 5. OITUKA 10 10 2
5.1 | Ilpupoga cBeta 6 6 2
5.2 | BomHOBBIE CBOICTBA CBETA 4 2 4
Pasnen 6. OCHOBBI CIELIUAJIBHOM 6 6 0
TEOPUU OTHOCUTEJIBHOCTH
6.1 | OcHOBBI CTCITHATEHOM TEOpUHr 6 6
OTHOCHUTEIILHOCTH
Pasznen 7. 9JIEMEHTBI KBATHOBOM 10 12 0
OU3UKU
7.1 | KBaHTOBas ontuka 4 4
7.2 | dusuka aToma 2 2
7.3 | ®usnka aTOMHOTO sIpa 6 6
Koncynpranuun 2




HOI[I‘OTOBKa K 5K3aMCHY CAMOCTOATCIIbHAA pa60Ta
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COAEP>XAHUE YYEBHOIO MNPEAMETA

Bsenenmue.

®dusuka — (yHAaMeHTanIbHas Hayka o npupoje. Memoodvl nayunoz2o
nosHanua u Quiuyeckas Kapmuuna mupa. BECTeCTBEHHO-HAy4YHBIM METOJ
NO3HAaHMsI, €r0 BO3MOXHOCTU U TPaHUIBl NPUMEHUMOCTH. DKCIEPUMEHT U
TEOpusi B IIpolecce NO3HaHWs Mpupoasl. MoaenupoBanue (QpU3NUECKUX
ABJICHUHN U mpoleccoB. Poib sKkcrepuMeHTa U TEOPUM B IMpoliecce MO3HAHUSA
npuponbsl. Pusznueckas BenuuuHa. [lorpemHocTH H3MeEpeHud (U3NUECKUX
BenuunH. Du3ndyecKkue 3aKOHbl. [paHUIBI TPUMEHUMOCTH (PUIUUECKUX
3akoHOB. [loHsiTne 0 (u3mueckoil kapTuHe MHpa. 3HaueHUWE (PHUIUKU TPU
ocBoennu crnenranbHocTer CIIO.

Pasnea 1: MexaHuka.
1.1. Kunematuka. Mexanuueckoe aBuwxeHue. llepememienue. IlyTs.

Cxopoctb.  PaBHOMEpHOE  MpPSMOJMHENHOE  JBWKEHHE. Y CKOpPEHHE.
PaBHomepeMeHHoe TmpsMoiiMHEHOe nBHkeHHe. CBoOogHOE — TajcHUE.
JIBiokeHne Tena, OpOIIEHHOTO II0J YIJoM K TOpH30HTY. PaBHOMepHOE
JIBUKEHUE TI0 OKPY>KHOCTH.

Hemoncmpayuu

3aBUCHUMOCTh TPACKTOPUM OT BbIOOpa CHUCTEMBI OTcueTa. Busl
MEXaHUYECKOTO IBUKCHHUSI.

Camocmoamenvnaa pabomNel. PemieHne KOJMMYECTBEHHBIX 3a]1ad IO
WHJIUBUAYAJIbHBIM 3aJJaHUSIM.

1.2. 3akonbl mexanuku Hsbrorona. Ilepsoiii 3akon Herotona. Cuna.
Macca. Umnynbc. Bropoii 3akoH HeroToHa. OCHOBHOM 3aKOH KJIaCCHYECKOM
nvuHamMuku. Tpetuit 3akoH HproTOHA. 3aKOH BCEMHUPHOIO TATOTCHMSI.
I'paButanimonHoe nojne. Cuna Tsoxectd. Bec.  BpiOop BecoB uisi pa3HbIX
mupoT B Toprosie. CriocoOwl u3mepenust macchl Tei. Cuiibl B MEXaHUKE.

Hemoncmpayuu

PaBeHCTBO M TPOTHMBOIOJIOXKHOCTh HANpaBIEHUs CUJI JEHUCTBUA U
MIPOTUBOJEHCTBHUSI.

3aBUCHUMOCTH CHJIbI YIPYTOCTH OT AeopMaluu.

Cuiibl TpeHUsI.

HesecomocTs.

Jlabopamopnaa paodooma. N3menenne koddduimenta TpeHUsS
CKOJIbKEHUS.

Camocmoamenvnasn pabomake2. PellieHre SKCIEPUMEHTAIIBHBIX 3a/a4.
Camocmoamenvnasa pavooma Ne3CocTaBieHUE KPOCCBOPJIOB MO MPOWUICHHON
TEME.



1.3. 3akoHbI coOXpaHeHHUs] B MeXaHUKe. 3aKOH COXPaHEHHUS UMITYJIbCA.
PeaktuBHoe gBuwxkenue. PabGora cuibl. PaGota mnoTeHIMANbHBIX — CHIL.
MoutHocte. OHeprus. Kunetmueckass sHeprus. [loTeHIManbHas >SHEPruUs.
3aKOH COXpAaHEHUsT MEXAaHWUYECKOM »JHepruu. IIpuMeHeHue 3aKOHOB
COXpaHEHHUSI.

Hemoncmpayuu

PeakTrnBHOE BMXEHUE.

[lepexon moTeHIIMATBHON YHEPTUH B KHHETUYECKYIO B 0OPATHO.

Camocmoamenvnas padomaNe4. PeilieHre KayeCTBEHHBIX 3ajad IO
teMe. Camocmoamenvnasn paboma Ne 5 CoctaBieHue OOPHOro KOHCIEKTA.

Paznen 2: OcCHOBBI MOJICKYJISPHON (PM3MKU U TEPMOAMHAMHUKH.

2.1. OcHOBBI MOJIEKYJISPHO-KMHeTHYECKOH Teopuu. HaeanbHbIH
ra3. OCHOBHBIE MOJIOKEHUS MOJIEKYJSIPHO-KMHETUYECKOW Teopuu. Pazmepsl u
Macca MOJIEKYJd U aToMoB. bpoyHoBckoe nBuxkeHue. Jduddys3usa. Cunsl u
SHEPrUus MEXKMOJIEKYJIIPHOTO B3aumojeicTBUs. CTpoeHue ra3zo00pa3HbIX,
KUOKUX W TBepAbIX Teld. CKOPOCTH NIBWXKEHUS MOJIEKYJI W MX H3MEpPCHHE.
Uneanvubiii ra3. J[laBneHue raza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-
KMHETUYECKOU Teopuu ra3oB. Temneparypa U ee U3MEepeHUe. 1'a30BbIe 3aKOHBI.
AOGCOIIIOTHBIN HYJIb TEMIEPATyphl. TepMoIuHAMUYECKas IIKaJIa TEMIIEPATYyPHI.
YpaBHEHHE COCTOSHUS UICAIBHOTO ra3a. MossipHas ra3oBasi IOCTOSIHHASL.

Hemoncmpayuu

JIBrxkeHne OpOYHOBCKMX 4YacTull. M3MeHeHue [aBlieHus Ta3a cC
M3MEHEHUEM TEMIIEPATYPhI IPU NOCTOSHHOM 00bEME.

Camocmoamenvnaa  paoom  Ne6. NsrotoBnenne  monenei
KPUCTAJUIMYECKON PELIETKHU.

2.2. OcHoBbI TepMOAMHAMUKHN. OCHOBHBIE TOHATHSA U OMNPEEIICHHUS.
BHyTpennsiss 3Heprust cuctembl. BHYTpPEHHsISI SHEprusi HACalIbHOTO Trasa.
Pabota u Teruora kak (Gopmbl mepesayn dHEpruu. TeroeMKocTb. Y aenpHas
TEIJIOEMKOCTb.  YpaBHEHUE  TemjaoBoro  Oamanca. IlepBoe  Hauao
TEPMOJIMHAMHUKHU. AJnuabaTHeli mpouecc. I[IpuHuMnm AEMCTBUS TEMIOBOM
mammHbl. KIIJ[ TemnoBoro nBurartens. Bropoe Hadano TepMOAMHAMUKM.
TepMoanHaMHUUECKas MIKaja TEMIIEPATYp. XOJOAUIbHbIE MAIIMHBI. TEeIIOBbIE
neurareny. OxpaHa npupo/ibl.

Hemoncmpayuu

Judbdysus. M3otrepmudeckuii 1 n1300apHBIA MPOIIECCHI.

Jlabopamopnasa padoma. OnbiTHAA npoBepka 3akoHa ['eii — JTroccaka.



Camocmoamenvnas paodomakNe7. PelieHue 3anad € 3JIeMEHTAMHU
MOJICTTUPOBAHUS CUTYAIINH.

2.3. CmoiicTBa nmapoB. Vcnapenue u KoHJeHcalys. HacblleHHbIN map
U €ro cBoMcTBa. AOCOJIIOTHAS W OTHOCHUTENIbHASI BIAXXHOCTh BO3ayxa. Touka
pocbl. Kumnenue. 3aBUCUMOCTh TEMIIEPATypbl KHUIICHUS OT JIaBJICHUS.
[TeperpeTslii map U €ro UCMOJIb30BAHUE B TEXHUKE.

Hemoncmpayuu

V3meHeHnne BHYTPEHHEH SHEPTUH TEJ IPU COBEPIICHUH PAOOTHI.

Mojenu TemnoBbIX JBUTATEIICH.

Camocmoamenvuasa paoomaNe8. CocraBienue pedycos.

2.4. CgoiicTBa KHAKOCTeH. XapAKTEPUCTUKA KUJIKOTO COCTOSHHS
BemiecTBa. [IoBEepXHOCTHBIN CJION KUAKOCTU. DHEPIrUs MOBEPXHOCTHOIO CJIOA.
SIBlIeHUS Ha TPAHUIIE )KUJIKOCTH C TBEPAbIM TeJIoM. KanuuisipHbIe sSIBICHUA.

Hemoncmpayuu

Kunenue BoJibl TpU NOHUKEHHOM JaBJICHUH.

[IcuxpomeTp u TUrpoMETP.

SIBrieHMsT TIOBEPXHOCTHOTO HATSDKEHUS M cMauuBaHus. Kpucramisl,
aMop¢HbIe BEIIECTBA, )XKUIKOKPUCTALINYECKUE Tea.

Jlabopamopnaa paboma. VIzmepeHre BIaXKHOCTH BO31yXa.

2.5. CBoiicTBa TBepAbIX TeJ. XapaKTEPUCTUKA TBEPAOTO COCTOSHUS
BEIIECTBA. YIPYTrUe CBOWMCTBA TBEPAbIX Tea. 3akoH ['yka. Mexanunudeckue
CBOMCTBA TBEPJbIX Te. TEIIOBOE paCHIMPEHUE TBEPJBIX TET U KUIKOCTEH.
[InaBnenne u KpUCTaAIN3AIMA.

Paznen 3: DieKTpoaAMHAMHUKA.

3.1. DuekTpuyeckoe noJie. DICKTPUUECKHUE 3apsiabl. 3aKOH COXpaHEHUS
3apsana. 3akoH Kynona. Pacxonx OneKTposHeprum M pacuer €€ CTOMMOCTH.
DnekTpuueckoe mnoJie. HamnpsskeHHOCTh 3ieKTpuueckoro mnoiid. [lpuHumn
cyneprio3uninu mojeil. Pabora cun anekrpocrarnyeckoro mnoss. [lorenmman.
Pa3HocTh moTeHImanoB. DKBUNOTEHUMAIbHbIE MOBEPXHOCTU. CBSI3b MEKIY
HalpsDKEHHOCTBIO M PA3HOCTBIO TMOTEHLUMAIOB  AJIEKTPUUYECKOTO  IOJIS.
JlvonexkTpuku B neKTpuyeckoMm mone. [lomdgpusanuss  IHAIEKTPHUKOB.
[IpoBognuku B snekTpudyeckoM mone. KonpeHncaropel. CoennHEHUE KOH-
JIEHCATOpOB B Oarapero. DHeprus 3apsHyKEHHOTO KOHJEHcaTopa. DHEprus
AIEKTPUYECKOTO TOJIS.

Hemoncmpauuu

B3aumopenictBrue 3apsoKeHHBIX Tenl. [IpOBOAHUMKM B DIEKTPUYECKOM
nojie. JIu3neKTpuku B 3NeKTpuYecKoM moJie. KonaeHncaTopsl.



Jlabopamopnas paooma. Onpenenenue AIEKTPUUYECKOTO
CONPOTHUBIIEHUS MPOBOJHUKA 1O 3aKkoHYy Oma. Onpenenenne D/[C ucrtounuka
TOKa.

Camocmoamenvnas  padomalNe9. PeuieHue  KOMIIETEHTHOCTHO-
OpUEHTHUPOBAHHBIX 3a]1ay.

3.2. 3aKoHbI TOCTOSIHHOIO TOKA. YCJIOBHUS, HEOOXOIUMBIC IS
BO3HMKHOBEHUS M TMOJJEpKaHUS dJIEKTpUUeckoro Toka. Cuia Toka H
IJIOTHOCTh TOKa. 3akoH Oma mis ydactka menu 6e3 OJIC. 3aBUCHMOCTH
AJIEKTPUYECKOTO CONMPOTHUBJICHHUS OT Marepuana, JJIMHBI U IUIOLIAId
MONEPEYHOTO0  CEYCHUsI  NPOBOJHUKA.  3aBUCUMOCTh  3JIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJHUKOB OT TeMIEpaTypbl. DIEKTPOABUXKYIIAS CHia
HWCTOYHMKA TOKa. 3akoH Owma mis nosHou nenu. CoelMHEHHE MPOBOJIHUKOB.
CoenuHeHue MCTOYHHUKOB DJIIEKTPUUECKOW SHEpruu B OaTapero. 3aKoH
Jixoyns—IJlennia. PaboTta M MOIIHOCTH 3JIEKTpUYECKOro ToKa. TeruioBoe
JIICUCTBHUE TOKA.

Hemoncmpayuu

TemnnoBoe AENCTBHUE SIEKTPUUECKOTO TOKA.

CoOcTBeHHas U TpUMECHAas! IPOBOJUMOCTH IMOTYTPOBOTHUKOB.

[TomynpOBOAHUKOBBIN JTHO/I.

Tpansucrop.

OmneIT Dpcrena.

Jlabopamopnasa padoma.

OmnpeneneHue 3IEKTPUUECKOTO COMPOTUBIICHUSI MMPOBOJHUKA IO 3aKOHY
Oma.

Omnpenenenne 3/[C ncrouHmka Toka.

Camocmoamenvnaa pavomahNel(. 1lonroroBka npe3eHTaNN MO TEME:
«IIpumeHeHne noJIympoOBOTHUKOBBIX TPUOOPOBY.

3.3. Duaexktpuyeckuid TOK B mnoJynposoanukax. CoOcTBeHHas
MPOBOANMOCTH TIOTYTIPOBOHUKOB. [10TyTpOBOAHIKOBBIE TPUOOPHI.

Jemoncmpayuu

B3aumopeiicTBue nmpoBOAHUKOB ¢ TokaMu. OTKJIOHEHHE SJIEKTPOHHOTO
Mydyka MarHUTHBIM TOJEM. OJEKTPOABUTATENb. JIEKTPOU3MEPUTEIHHBIC
prOOPHI.

Camocmoamenvnaa paoomaNell. PemeHue KOJIUYECTBEHHBIX U
KaueCTBEHHBIX Pa3HOYPOBHEBBIX 3a/1a4.

3.4. MarautHoe noJie. BeKTOp MHAYKIIMM MarHUTHOTO noJist. JleicTeue
MAarHuTHOTO IOJISl Ha MPSMOJMHEWHBIA MTPOBOJAHUK C TOKOM. 3aKOH AMmepa.
B3aumoneiictBue TOkOB. MarHuTHbli TOTOK. PaboTa Mo mnepeMelneHuro
IIPOBOJHUKA C TOKOM B MarHUTHOM MoJie. J/[eicTBUE MAarHUTHOIO IIOJIA Ha



nerokymmiicss 3apsa. Cuna Jlopenna. OmnpeneneHue yIeapHOTO 3apsija.
YckopuTenu 3apsyKeHHBIX YaCTHLL.
Hemoncmpayuu
OnextpomaruuTHas HHAyKIus. OnbiTel apazes.
3aBucuMocth J/]C caMOMHIYKIMU OT CKOPOCTH M3MEHEHHUs CUJIbI TOKa
Y UHAYKTUBHOCTH IPOBO/JIHMKA.
Pabora anekrporeneparopa. Tpanchopmatop.
Jlabopamopnaa padoma. VI3ydeHue SBICHUS DIIEKTPOMAarHUTHOU
UHIYKIUU.
Camocmoamenvnaa pabomANel2. VI300pereHre colHeyHOM O6aTtapen U3
MOJIPYYHBIX CPEJCTB.
Camocmoamenvnan pabomNel3. CocrapiieHre dJIEKTPUUECKUX LENEN ¢
MOCJIETIOBATEIbHBIM U MAapaJIETbHBIM COETUHEHUEM.
Camocmoamenvnas pavbomNel4. TloaroroBka cooOIIEHUA MO TEMe:
«IIpumeHenne koyie0aTeNbHbBIX KOHTYPOB B PAAHOTEXHUKEY.
3.5. DJIeKTPOMArHUTHAs UHAYKLIUA. DJIEKTPOMAarHUTHAs WHIYKIUS.
Buxpesoe snekrpuueckoe nmoie. CaMOMHAYKIUSA. DHEPTHAsSI MATHUTHOTO TTOJIS.

Paznea 4: KoJsieOaHusi M BOJIHBI

4.1. Mexanu4eckue KoJieO0aHusl.

Konebarensnoe nBuxkenue. ['apmonuueckue koseOanus. CeodooHble
MexaHuyeckue Konedanus. JIUHEWHbIE MEXaHUYECKHUE KoyieOaTeIbHbIE CH-
crembl. [IpeBpaiienre sHepruu mpu KosiebaTeIbHOM ABUXKEHUU. CBOOOHBIE
3aTyXalwlIue MeXaHW4YeCcKue KoJieOaHus. BoiHyycoeHHble MmexaHuuecKue
KoJledanus.

Hemoncmpauuu

CB0OOIHBIE U BBIHYX/ICHHBIE MEXaHUYECKHE KoeObaHus. Pe3oHaHc.

OO6pazoBaHue U pacrpocTpaHeHue ynpyrux BojH. Yactora konebaHuit u
BBICOTA TOHA 3BYKa.

Jlabopamopnaa paboma. V3yueHne 3aBUCHMOCTH TeprUoa KoJIeOaHHS
MasiTHUKA OT JJIMHBI HUTH.

Camocmosamenvuaa padomaNel5. Pemenue meTanpeIMETHBIX 3ajad.
Camocmoamenvnana paoomahNel6. IloaroroBka mnpe3eHTAUMd IO TEMeE:
«IIpumenenue ynbTpa3ByKa U HHOpa3ByKay.

4.2. VYnpyrue BoJHBbI. IlonepeyHbie ¥ NOPOJOJIBHBIE  BOJIHBL.
XapakTepuCTUKH  BOJIHBI.  YpaBHEHHME  TUIOCKOW  Oerymield  BOJIHBI.
Nnrepdepeniius BoaH. Ilonstue o audpaxiyu BOJH. 3BYKOBBIE BOJIHBI.
VYapTpa3ByK U €ro NpuMeHEHHUE.

4.3. JieKTpOMarHuTHble Kosedanus. CB0OOOIHBIEC SJIEKTPOMArHUTHbIE
konebanus. [IpeBpanieHue sHepruu B K0JIeOATEIIbHOM KOHTYpE. 3aTyXaroliue
AJIEKTPOMAarHUTHbHIC KoJieOaHusl. ['enepatop HEe3aTyXaroIInX
AJIEKTPOMArHUTHBIX KoJieOaHU. BBIHYXIEHHBIE SJEKTPUUECKUE KOJeOaHUs.
[Tepemennsiit TOK. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE M MHIYKTUBHOE



CONPOTHUBJIEHUS MEPEMEHHOIO TOKa. 3akoH OMa sl AJIEKTPUYECKOW LIeNH
MEePEeMEHHOTO Toka. PaboTa M MOIIHOCTH MEPEMEHHOro TOKa. I 'eHepaTopsl
Toka. Tpanchopmaropsl. Toku BbicOKOM yacToThl. [lomydenue, mepemada u
pacrpeneneHme 3JIEeKTPOIHEPTUH.

Jemoncmpayuu

CBoOomHbIE  3JEKTpOMAarHuTHble  KosneOanus.  Ocruniorpamma
nepeMeHHoro Toka. KoHIeHcaTop B Lienu NepeMeHHoro Ttoka. Karymka
MHIYKTUBHOCTU B IIENMHU NEPEMEHHOTO TOKa. Pe30HaHC B MOCIENOBAaTENbHOM
LENA MEPEMEHHOr0 ToKa. M3iydeHrne W MpUeM SJIEKTPOMArHUTHBIX BOJIH.
Pannocss3s.

Camocmoamenvnasa pabomahNel7. PemieHue 3anad co CHEHUATBHBIM
YKIIOHOM.

4.4. DJeKTPOMArHMTHbIE BOJIHbI. OJIEKTPOMAarHUTHOE TIOJIE KakK
O0COOBI BUJ MaTepuH. OIJIEKTPOMAarHuTHbe BOJHBL. Bubpatop I'epua.
OTkpheIThIll KONEeOaTenbHbll KOHTYp. M300perenue pamuo A. C. IlonoBbiM.
[TonsiTue o paguocszu. [IpuMeHeHre ANeKTPOMArHUTHBIX BOJIH.

Paznea 5: OnTuka.

5.1. IIpupoaa cBera. CKOpPOCTh pacCIpOCTPAHEHHUs] CBETA. 3aKOHBI
oTpaxkeHUsl U mnpenomieHusa cera. [lomHoe oTpaxkenuwe. JIuH3bl. ['nma3 kak
ontuueckas cuctema. OnTudeckue npuoopsl.

Camocmosamenvuaa pavomalNel8. Coobmienne no teme: «I[lpupona
CBETa»

5.2. BoJaHoBble cBoiicTBa cBera. VHTepdepeHuus  cBeTa.
KorepentHocTh cBeToBBIX Jyueld. MHTepdepeHuMs B TOHKHX IUICHKaX.
[Tomocer  paBHoii  Tommuubl.  Kombna — Hetorona.  KMcmosb3oBanue
uHTepdepeHIIun B Hayke U TexHuke. Judpakius ceeta. dudpakunsa Ha meau
B MapajujiesibHbIX Jyuyax. Judpakuuonnas pemerka. [lonarue o ronorpaduu.
[Momapuzanus  nonepeunblx  BosiH. [lomapusamusa  ceera.  /[[BouHOe
nyuenpenomienue. [lomapounsl. ucnepcust ceeta. Buabl ciekTpoB. CeKTphl
ucnyckanus. CHekTpsl MOIVIOIIEHUs. YibTpaduoneroBoe U HH(ppakpacHoe
u3nyueHus. Pentrenosckue nyun. X mpuponsa u cCBOKCTBA.

Jemoncmpayuu

3aKkoHbBl OTpakeHUsi W mnpenomiieHHs cBera. [loaHoe BHyTpeHHee
orpaxenue. Ontuueckue npubdopsl. Uuteppepenius crera. Judpakius ceera

[Tonsipusanus ceera.

ITonydyeHune cekTpa ¢ TOMOIIBIO IPU3MBL.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PELIETKH.

CnexTpocCKoI.

Jlabopamopnasa padoma.

Onpenenenue Nokaszaress MPeJOMIIEHUS CTEKJIA.



Jlabopamopnasn paboma (6 popme npakmuueckoit LOO20MOBKU).

Habmonenue narepdpepeHunu u nudpakinm cBeTa.

Camocmosamenvnan  padomahNel9.  Iloctpoenue  n300pakeHUS
JABAEMOE JIMH30M.

Camocmoamenvnaa  padomaNe20. Iloaroroska JOKJIaaa C
npe3eHTalMed 1o  oaHOM  BbIOpaHHOW  Teme:  MHdpakpacHoe U
yIbTpadUOIETOBOE U3ITyYeHHS. PEHTTeHOBCKOE U3ITyUeHHE.

Paznes 6. OCHOBBI CIeNHAJIBHON TEOPHUH OTHOCUTEIHLHOCTH.

6.1. OcHOBBI crenuaJIbHOM TEOPUH OTHOCHUTEJLHOCTH.
NHBapuaHTHOCTh MOIyJNsl CKOPOCTM CBETa B BaKyyMe. ITocTynartsl
OlinmreliHa. [IpocTpaHCcTBO M BpeMs CHeUaIbHOW TEOPUU OTHOCUTEIBHOCTH.
CBs13b MacChl U HEPTUU CBOOOHOM YaCTUIBI. DHEPTUs MTOKOSI.

Camocmoamenvnasn paoomahNe2l. TlonrotoBka cooOIlleHUE MO TEME:
«IIpakTnueckoe IIPUMEHEHUE MTOJIOKEHU N CHEHUAIbHOW  TEOpUU
OTHOCUTEIBHOCTH (LUKJIOTPOHBI- YCKOPUTEH 3apsHKEHHBIX YACTHIIL)»

Pa3znes 7. JjieMeHTbI KBAHTOBOW (PU3NKH.

7.1. KBanToBasi ontuka. KBaHtoBas runore3a Ilmanka. @OTOHBL.
Buemnnii  goroanekrpuueckuit 3gdekr. Buyrpennuit dotoaddexr. Turmsb
(G OTORIEMEHTOB.

Jemoncmpayuu

dotorddexr.

Camocmoamenvnasn pabomaie2?2,

[TogroroBka scce mo teme: «llpumenenue siBnenus Qotordpdexra B
MO€EH CeIHaILHOCTH

7.2. ®uzuka aroma. Pa3BurHhe B3MISA0B HA CTPOCHUE BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax Bojopoja. SaepHas mojnenb aToma.
Omnwitel D. Pesepdopna. Moaens aroma Bogopona nmo H. Bopy. KBanroseie
TE€HEPaTOPBI.

Jemoncmpayuu

JluHenyaTble CHEKTpHl pa3JIMYHBIX BeulecTB. M3nmydenue nasepa
(KBaHTOBOT'O I'€HEPATOPA).

Camocmoamenvnasa pavoomaiNe23. 1lonroToBka npe3eHTAMM MO TEME:
«H. bop».

7.3. ®u3uKka aTOMHOIO siApa. EcrecTBeHHas palniOaKTUBHOCTh. 3aKOH
paanoakTUBHOrO  pacnaaa. CnocoObl  HAOMIOAGHHS U PErucTpaluu
3apspkeHHbIX yactull. Dddext BapunoBa — YepenkoBa. CTpoeHHE aTOMHOTO
anpa. Jlepekr macchl, SHEpPrusi CBA3M U YCTOMYMBOCTH AaTOMHBIX SZEP.
Snepneie peakuuu. VCKyCCTBEHHass paJMOAaKTUBHOCTh. JlEIE€HHUE TAXKENBIX
anep. LlemHas spepHas peakuus. Ymnpasisiemas UenHas peakuus. SaepHbii



peaktop. IlomydyeHue paguoOaKTUBHBIX H30TONOB M WX IPUMEHEHUE.
buonornyeckoe nelcTBHE PaJMOAKTHUBHBIX M3IyYEHUW. OJeMEHTapHbIE
YaCTHIIBI.

Hemoncmpayuu

CueTurK MOHU3HUPYIOIINX U3ITYyYEHHU.

Camocmosamenwvuaa paovoma Ne24. OO030p nuTepaTypbl IO TEME:
«BnusHME SAEPHBIX PEAKINI HA KUBBIE OPTaHU3MBbI»

TemaTnka HHAMBHAYAJIbHBIX IPOCKTOB:
* Anekcanap CrenanoBud [lonoB — pycckuil yueHsblil, ©300peTaTenb paano.
* AnlbTepHAaTUBHAS YHEPTETHKA.
* AKyCTHYECKHE CBOWCTBA ITOIYIIPOBOJHUKOB.
* AtoMHas Oatapeiika U palMOaKTHUBHBIE ITOJCBETKU
» Guznyeckre MPUHIUIBI QYHKIIMOHUPOBAHUS HH(POPMALIMOHHBIX U
TEJIEKOMMYHHUKAIIMOHHBIX CHCTEM
* ACTpOHOMMUS HAIIMX JHEN. ACTEPOUIBI.
* AtomHas ¢usuka. M3otomnsl. [IppumeHeHne paanoakTUBHBIX U30TOIOB.
* beCKOHTaKTHBIE METOIbI KOHTPOJIS TEMIIEPATYPBI.
* bunosnspHeie TPaH3UCTOPHI.
* Benuuaiiime oTKpbITUS (PUUKH.
* DIIEKTpUYECKHUE pa3psbl Ha CIIyKOe ueraoBeKa.
* Biausinue nedextoB Ha (prU3nUecKue CBOMCTBA KPUCTAJLIOB.
» BcenleHHas U TEMHAsI MaTEPUSL.
* 'onorpadus u ee npuMeHeHue.
* becnipoBoHAas nepenaya AIEKTPUIECTBA
* ludpakius B HamIeH KU3HU.
 JKunxne kpucrasibl.
* 3HaueHue OTKpbITHIL ["anumes.
* AnpOepT DUHIITEHH U IU(pOBas TEXHUKA ((oToarnmaparsl U T.1.).
* lcnionb30BaHue IIEKTPOIHEPTUU B TPAHCIIOPTE.
* Kinaccugukanus 1 XxapakTepUCTHKH 3JIEMEHTAPHBIX YaCTHULL.
* Kpuonnekrponuka (MUKpO3JIEKTPOHUKA U XOJION).
* BO3MOKHOCTH COBPEMEHHBIX JIA3€POB.
* Jleonapio na Bunun — y4eHsIit u n300peTaTeb.
* MukpoBonaHOBO€E uznydeHue. [lonb3a u Bpen.
* MeTo; Me4eHBIX aTOMOB.
* MeTopl HaOMIOEHUS U PETUCTPALIMU PAIUOAKTUBHBIX U3TYYEHUN U YaCTHII.
* HanorexHonorust — mMexxaucumIivHapHas o0j1acts GyHAaMEHTAIbHON U
NPUKJIAJHON HAYKH U TEXHHUKHU.
* Hukona Tecna: ®u3Hb U HEOOBIYAWHBIE OTKPBHITHS.
* Huxonai KonepHuk — co3aareis reJIMOLeHTPUIECKOM CUCTEMBI MUPA.



* Hunbe bop — onuH u3 co3narenei COBpeMeHHOU (PU3UKH.

* Hykneocunres Bo BeeneHHOM.

* OnTHYECKUE SBJIEHUS B IPUPO/IE.

* OTKpBITHE U TPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXITPOBOAUMOCTH.
* [IepeMeHHBI ATEKTPUUECKUI TOK U €r0 IPUMEHEHHUE.

* [[ma3zmMa — 4eTBEpPTOE COCTOSIHUE BEILIECTBA.

* [InaneTsl CONMHEYHOM CUCTEMBI.

* [TosiympOBOAHUKOBBIE TATYUKHU TEMIIEPATYPBL.

* [IpuMeHeHNe )KUIKUX KPUCTAIIIOB B IPOMBIILIEHHOCTH.

* [IpuMeHeHNe SIAEPHBIX PEAKTOPOB.

* [Ipupona peppomaraerusma.

* [Ipo0JieMBl PKOJIOTMH, CBSI3AHHBIE C UCIIOJIB30BAHUEM TEIUIOBBIX MAILIMH.
* [Iponcxoxnenne COJIHEUHON CHCTEMBI.

* [Ibe30351eKTpHUECKUil 3PPEKT ero NpUMEHEHHUE.

* PEeIMKTOBOE U3ITyYEHHE.

* CeHcOpHBIE 3KpaHbl U (PU3UYECKHE TTPOLIECCHI

* PoxxnmeHnue u 3BOJIIONHS 3BE3]I.

* CoBpeMEHHas CITyTHUKOBAs CBSI3b.

» CoBpemeHHas ¢u3nueckasi KapTuHa MUPA.

» COBpEMEHHBIE CPEJCTBA CBA3H.

* ConHIIE — UCTOYHUK KU3HH Ha 3eMIIE.

* YipaBisieMblii TEPMOSIICPHBIA CUHTES.

* YCKOpUTENH 3apSyKEHHBIX YaCTHIL.

* ®u3nKa B COBPEMEHHBIX TEXHOJIOTHUSIX

» duznyueckre CBOMCTBA aTMOC]EPHI.

* DOTORIEMEHTHI.

* UepHbl€ IBIPHI.

* [1Ikana 31eKTpPOMarHUTHBHIX BOJIH.

* DKOJIOru4YecKre MpoOIeMbl U BO3MOKHBIE MYTH UX PELLICHUS.



XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM
AEATEJBHOCTU CTYAEHTOB

Copneprxanue o0OyueHHs

XapaKkTepuCTUKA OCHOBHBIX BUJIOB JICSATEIILHOCTH CTYICHTOB
(Ha ypoBHE y4EOHBIX NEHCTBIA)

BBenenue

YMeHUs NOCTaHOBKH LieJIel e TeIbHOCTH, IUTaHUPOBaHUs CO0-
CTBEHHOMW JEATENBHOCTH U1 JOCTUKEHUS IOCTaBIEHHbIX
LeJieH, peBUCHNUs BO3SMOXKHBIX PE3Yy/IbTaTOB ITUX JECHCTBHMH,
OpraHM3aIMi CAMOKOHTPOJISL U OLIEHKH I1OJIY4E€HHBIX
pe3yabTaToB. Pa3BuTHe CIOCOOHOCTH SICHO U TOYHO M3JIaraTh
CBOM MBICJIH, JIOTHUECKHA 00OCHOBBIBATh CBOIO TOUKY 3pEHUS,
BOCIIPUHUMATh U aHAJIM3UPOBATh MHEHUS COOECEHUKOB,
IIpU3HABas IPAaBO APYroro 4ejIoBeKa Ha NHOE MHEHHUE.
IIpousBenenue uzmepenust GU3NUECKUX BEJIMYUH U OLICHKA
IPaHULbI TOTPEIIHOCTEN U3MEPEHUH.

[IpencraBneHue rpaHULIbI TOTPELTHOCTEH U3MEPEHUH TPpU
MMOCTPOCHHUH T'Pa(UKOB.

YMeHue BbICKa3bIBaTh FMIOTE3bI AJ1s1 O0bSCHEHUS
Ha0JIt0/1aeMBIX SIBJICHUM.

YMeHue npeasiaratb MOAEIH SIBICHUH.

VYka3aHue rpaHull IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
W3noxeHne 0CHOBHBIX HOJ0XKEHUN COBPEMEHHON Hay4YHOM
KapTHHBI

Mupa.

[IpuBenenne NpuMEPOB BIUSHUS OTKPBITHIA B (U3UKE HA
Iporpecc B TEXHUKE U TEXHOJIOTHH ITPOU3BO/ICTBA.
Wcnonb3oBanue MHTepHeTa 115 norucka nHpopmanuu

1. MEXAHUKA

Kunemamuxa

[IpencraBieHre MeEXaHMUECKOTO ABM)KEHUS Tela YPaBHEHUSIMHU
3aBUCHUMOCTH KOOPJMHAT U MPOEKIUEN CKOPOCTU OT BPEMEHH.
[IpencraBieHre MeEXaHMUECKOTO ABMKEHUS Tela rpadpukaMu
3aBUCHUMOCTH KOOPAMHAT U MPOEKIUEN CKOPOCTU OT BPEMEHH.
Onpenenenne KOOpAUHAT MIPOUIEHHOTO MyTH, CKOPOCTH U
YCKOpEHHUs Tena 1o rpadukaM 3aBUCUMOCTH KOOPAMHAT U
MPOEKIMH CKOPOCTH OT BpeMeHU. OnpeienieHne KoopAuHaT
MIPONMJEHHOIO ITyTH, CKOPOCTH M YCKOPEHUS TeJla 10
YPaBHEHHUSAM 3aBUCUMOCTH KOOPAMHAT U MPOEKIUI CKOPOCTH
OT BpEMEHM.

[IpoBenenue cpaBHUTENBHOIO aHAJIM3a PABHOMEPHOTO U
PaBHOIIEPEMEHHOTO JBUKECHUI.

VYka3zaHue UCII0JIb30BAHUS MTOCTYNATENbHOTO U BpaIlaTeIbHOTO
JBUKEHUM B TEXHHKE.

[Ipro6perenue omnbiTa paboOThI B TPYIIIE C BHIMOIHEHUEM
Pa3IMYHBIX COLMAIBHBIX POJIEH.

Pa3paboTka BO3MOXKHOW CUCTEMBI IEUCTBUN U KOHCTPYKIIUU
JUISL SKCIIEPUMEHTAIILHOTO ONPEENICHN KUHEMAaTHYECKUX
BEJIMYHH.

[IpencraBnenne HHGOPMALIUU O BUAAX JIBUKECHUS B BHJIE
TaOJIUIBI




3akonvl mexarnuxu
Hviomona

OOBsicHEeHHE IEMOHCTPALMOHHBIX
SKCIEPUMEHTOB, MOATBEPKIAIOIINX 3aKOH
WHEpIUU

W3mepenne maccel Tena.

N3mepenne cuiibl B3aUMOIEHCTBUS TEJL.
Brluucnenue 3HaueHus CUil MO U3BECTHBIM
3HAUYEHUSIM MacC B3aMMOJICUCTBYIOIINUX TEI U UX
YCKOPEHHUI.

BrrunciieHne 3HaueHusi yCKOPEHHM TN 10
W3BECTHBIM 3HAYEHUSIM JEHCTBYIOLIUX CUII U
Macc Tedl.

CpaBHEHME CUJIBI IEUCTBUS M TPOTUBOACHCTBUS
[IpuMeHeHne 3aKk0HAa BCEMUPHOTO TATOTEHUS IPU
pacyeTax CUJI U YCKOPEHUM B3aMOJEHCTBYIOLIUX
TeJ.

CpaBHeHUE YCKOPEHUS CBOOOHOTO MaCHHs Ha
raHeTax COJIHEYHON CUCTEMBI

Briienenue B TekcTe yueOHUKAa OCHOBHBIX
KaTeropuil Hay4Hoi HHGOpMaIuu.

3axonul COXPAHEHRUA 6
MexXaruKke

IIpuMmeHeHne 3aKOHA COXPAHEHUS UMITYJIbCA JIJISl BBIYUCIICHHUS
M3MEHEHUI CKOPOCTEH TeJl IIPU UX B3aUMOJCUCTBUAX.
N3mepenue paboThl CUI U M3MEHEHUE KHHETUYECKON SHEPTUu
Tena. Beruncnenue paboThl CUIT M U3BMEHEHUS! KHHETUYECKOU
JHEPruy Teja.

Boruncnenue noTeHIMalIbHOM 3HEPTUHU TNl B TPaBUTALUOHHOM
nosie. OnpezeseHne NOTeHIUaIbHON S3HEPTUH YIIPYTO
ne(OPMUPOBAHHOTO TeJla 10 U3BECTHOM nedopManuu u
XKeCTKocTH Teua. [ IpuMeHeHne 3akoHa COXpaHeHus
MEXaHUYECKOI 3HEpPTUU IPU pacuerax pe3yJbTaToB
B3aMOJEICTBUI TeJ TPaBUTALIMOHHBIMU CUJIAMH U CUJIAMH
YIPYTOCTH.

VYka3aHue rpaHuLl IPUMEHUMOCTH 3aKOHOB MEXaHHKHU.
VYka3zaHue yueOHbIX AUCUUIUIMH, IPU U3YYEHUH KOTOPBIX
VICIIOJIB3YIOTCSI 3aKOHBI COXPAaHEHUS

2. OCHOBBI MOJEKYJISIPHOM ®U3UKW U TEPMOJINHAMUKH

OcHo6bl MONEKYAAPHOU

KUHEemU4ecKkoul meopuu.

Hoeanvuvini 2a3

BrinonHeHne 3KCnepuMeHTOB, CITyKalluX JIJIsl 000CHOBaHUS
MoJieKysipHo-knHeTnaeckoit reopun (MKT). Pemenne 3anau ¢
MIPUMEHEHUEM OCHOBHOT'O YPaBHEHMSI MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH I'a30B.

Ornpezenenne nmapaMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSTHUM Ha OCHOBAHWUHU YPaBHEHUS COCTOSIHUS MI€ATBHOIO
raza. OnpezeneHue napaMeTpoB BEIIeCTBa B ra3000pa3HOM
COCTOSIHUH M ITPOUCXOJIAIINX MTPOLIECCOB MO Tpadukam
3asucumoctu p (T), V (T), p (V).

DxcnepumenTanbHoe uccnegoanue 3asucumoctu p (T), V (T),
p (V). [IpeacraBnenue B Buse rpa@mkoB U30XOPHOTO,
1300apHOT0 U N30TEPMHUYECKOTO IIPOIIECCOB.

Brruucnenue cpeHeli KWHETUYECKOM SHEPTUH TETLIOBOTO
JBUKEHMSI MOJIEKYJI 110 U3BECTHOM TEMIIEpaType BELIECTBA.
BrickassiBanne rumores it 00ObICHEHNS HAOII01aeMbIX




SIBJICHUH. YKa3aHWe rpaHul IPUMEHUMOCTH MOJEIN
«AaeabHBIN ra3» u 3akonoB MKT

Ocnogul
MepMOOUHAMUKU

N3mepenue konnyecTBa TEIJIOTHI B IIPOLIECCaX TEILIONEpe adHy.
Pacuer konmuecTBa TEMIOTH, HEOOXOAUMOTO AJIs
OCYILIECTBIIEHUS 33JaHHOI0 IIPOLIecca C TEIIoNepe1adei.
Pacuer nu3meHeHust BHyTpeHHEW SHEPTUH TeJl, pabOThI U
[IEpPEJTaHHOr0 KOJUYECTBA TEIUIOTHI C UCIOIb30BAaHUEM I1EPBOTO
3aKOHA TepMOAMHAMUKH. PacueT paboThl, COBEpPIIICHHON Ta30M,
o rpaduKy 3aBUCHMOCTH

p (V).

Brrunciienue paboThl ra3a, COBEpIICHHONW TPU W3MEHEHUN
COCTOSIHUSI IO 3aMKHyTOMY 1UKIy. Beruncnenune KIIJ[ mpu
COBEpPILEHUH T'a30M pabOTHI B IPoOLIeccCax U3MEHEHHUS
COCTOSIHUS IO 3aMKHYTOMY IUKJITY. OObsACHEHNE NPUHIIUIIOB
JeCTBUS TEIJIOBBIX MamiH. JleMoHCcTpanus posn GU3NKU B
CO3/IaHUU U COBEPIICHCTBOBAHUU TETNIOBBIX JBUTATENICH.
W3noxeHne CyTH SKOJIOTUIECKHUX MPOOIIeM, 00YCIOBICHHBIX
paboToii TEIIOBBIX JBUTATENCH U MPEITIOKEHUE IMYTH UX
pelieHus. YKa3aHue rpaHul] IpUMEHUMOCTH 3aKOHOB
TEPMOAMHAMHKHU. ¥ MEHUE BECTH JTUAJIOT, BBICIYIIUBATh
MHEHUE OIIMOHEHTA, y4aCTBOBATh B IUCKYCCUH, OTKPBITO
BBIP@XKaTh U OTCTaUBATh CBOIO TOUKY 3PEHHUSI.

VYkazanue yaeOHbIX JUCUUIUINH, IPH U3YUYEHHH KOTOPBIX
MCIOJIB3YIOT yueOHbIN MaTepuan «OCHOBBI TEPMOIUHAMKID)

Ceoticmsa napos,
JHcuUOKocmeti, meepovlx
mein

W3mepenue BIaKHOCTH BO3yXa.

Pacuer konuuecTBa TEMIOTH, HEOOXOAUMOIO AJIst
OCYILIECTBIICHU IIPOLIECCA NIEPEXOA BEUIECTBA U3 OJJHOTO
arperaTHoOro COCTOSIHUS B

IpYroe.

OKCIEpUMEHTAIBHOE HCCIIEN0BAHUE TEINIOBBIX CBONCTB
BemecTsa. [IpuBeneHne NpuMepoB KalWIISIPHBIX SIBJICHUH B
OBITY, IPUPOJIE, TEXHUKE.

HccnenoBanne MeXaHM4ECKUX CBOMCTB TBEPABIX TEIL.
[Ipumenenne puU3NYECKUX MOHATUN U 3aKOHOB B yUeOHOM
MaTepuaie npo(ecCHOHaIBHOIO Xapakrepa.
Hcnonb3oBanue MHTEpHETA U1 TOMCKA HHPOPMALIUU O
pa3paboTKax U MPUMEHEHUSIX COBPEMEHHBIX TBEPABIX U
aMOp(HBIX MaTepHaIOB

3. QJIEKTPOJJMHAMUKA

dnexkmpocmamuxa

Beorunciienue cuit B3auMOACHCTBHUS TOUCUHBIX dJICKTPUIECKHX
3apsioB.

Beorunciienne HanpsHKEHHOCTH DJIEKTPHYECKOTO OISl OTHOTO U
HECKOJIbKUX TOUYCUHBIX JICKTPUUCCKUX 3aPsI0B.
Brrunciienue moTeHIana 3JeKTPUIeCKOro MoJisk OJHOTO U
HECKOJIbKUX TOUYCUHBIX JICKTPUUCCKUX 3apsaa0B. M3mepeHue
Pa3HOCTH MMOTEHITHAIIOB.

W3MepeHune SHEepruy AIEKTPHUUSCKOTO OIS 3apsKSHHOTO
KOHJICHCATOPA.

BrIunciienue sHEprrH AIEKTPHUUECKOTO TOJIS 3apsSKEHHOTO
KOHJICHCATOpA.




Pa3paboTka mimaHa 1 BO3MOKHON CXEMBbI IeHCTBUI
AKCIEPUMEHTAIIBHOTO OMPEACICHUS IIIEKTPOEMKOCTH
KOHJEHCAaTOpa U AUAIEKTPUUYECKON NPOHUIIAEMOCTH BEUIECTBA.
[IpoBeneHue CpaBHUTEIBLHOTO aHAJIN3A FPABUTAITMOHHOTO U
3JIEKTPOCTATHYECKOTO IOJIEHN

Tlocmosnnwvit mox

OO0®bscHeHre TPUPOJIBI ATEKTPUUECKOTO TOKA B

MeTalljlax, MEKTPOJINTaX, ra3ax, BAKYyMe U

MoIynpoBoAHUKaX [IpuMeHeHne 31eKTponn3a B TEXHUKE
[IpoBenenue cpaBHUTENBHOIO aHAJIN3A

HECAMOCTOSITEJIBHOTO M CAMOCTOSITEIbHOTO

ra3oBbIX pa3psoB

H3MepeHne MOIHOCTH AJIeKTpUuecKoro Toka. Mamepenune 3/1C
U BHYTPEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA. BrinonHenne
pacyeToB CHJIbI TOKA M HANPSKEHUI HAa y4acTKax
anekTpuyeckux uenei. O0bsCHEHNE Ha TpUMEpe
ANEKTpUYECKOM 1ienu ¢ nByMs uctrounnkamu Toka (3/1C), B
KAaKOM CJIy4ae UCTOYHUK 3JIEKTPUUYECKOMN dHEeprun paboTaer B
peXHnMe reHepaTopa, a B KAKOM — B PEKHUME OTpeduTers.
Onpenenenue TemnepaTypbl HUTU HakanuBaHus. 3mepenue
3JEKTPUYECKOTO 3apsa eKTpoHa. CHATHE BOJIBTAMIIEPHON
XapaKTepUCTUKU anoja. [IpoBeneHre cpaBHUTENBHOTO aHATIN3a
MOJIYITPOBOIHUKOBBIX JTUO/I0B U TPUOJIOB.

Hcnons3oBanue MHTepHeTa 17151 moncka nHGOpMaLuu o
MEePCIEKTUBAX Pa3BUTHUS NOJIYIPOBOJHUKOBOU TEXHUKH.
YcraHoBKa NPUYMHHO-CJIEICTBEHHBIX CBI3€H

Maenummnuvie sienenus

W3MepeHne MHIYKIMKM MarHUTHOTO 1oJisd. Beruncinenue cui,
JIEMCTBYIOIUX HA MPOBOJHUK C TOKOM B MarHUTHOM TIOJIE.
Beruucnienue cui, AeHCTBYIOLIMX Ha 3IEKTPUUECKUH 3aps,
JBYDKYIIUICS B MArHUTHOM TIOJIE.

HccnenoBanue sBICHUN 3JIEKTPOMarHUTHON MHIYKIINH,
CaMOMHTYKITHH.

Brruucnenue sHeprun MarHuTHoro noss. O0bsicHeHne
MpUHLIMIA JeHCcTBUS 3neKTpoaBuraresns. OObsicHEHHEe
MPUHIUIA JEHCTBUS TeHepaTopa MIEKTPUUECKOro TOKa U
ANEKTPOU3MEPUTENBHBIX MPHUOopoB. OOBsICHEHHE TPUHIIUITA
JieicTBUS Macc-crieKTporpada, yCKOpUTeneH 3apsHkeHHBIX
gacTul. OObSICHEHUE PO MArHUTHOTO TOJIS 3€MJTU B KU3HHU
pacTeHuil, KUBOTHBIX, YETIOBEKA.

[IpuBenenre NpUMEPOB MPAKTUIECKOTO TPUMEHEHHSI
U3YYEHHBIX SBJICHUH, 3aKOHOB, IPHOOPOB, YCTPOICTB.
[IpoBeenne cpaBHUTEIHHOTO aHAIN3a CBOWCTB
AJIEKTPOCTATUYECKOT0, MATHUTHOTO U BUXPEBOT'O
aneKkTpuyeckux nosuei. O0bsAcCHEHNEe Ha MPUMEpPEe MarHUTHBIX
SABJICHU, TTOYeMY (PU3HKY MOXKHO pacCMaTpUBaTh Kak
METaTUCIHIIIHHY

4. KOJIEBAHUS U BOJIHbBI

Mexanuueckue xoneba-
Hus

HccnenoBanue 3aBUCUMOCTH TIepUoAa KojaebaHui
MaTeMaTUYeCKOr0 MasiTHUKA OT €T0 JJIUHBI, MaCChI U
aMIUTMTYBI Konebanuii. MccnenoBaHue 3aBUCIMOCTH
nepuoja KojaebaHuil rpys3a Ha MPY>KUHE OT €ro Macchl U




KECTKOCTH MPYKUHBL. Beruncnenne nepuoia koaeOaHmii
MaTEMaTHYECKOTIO MasiTHUKA I10 U3BECTHOMY 3HAYEHUIO €TI0
JUIMHBL. Beruricnenne nepuosia kojaeOaHuii rpys3a Ha Ipy>KUHE
10 U3BECTHBIM 3HAYCHMSIM €0 MAcCChl U )KECTKOCTHU IPY>KUHBI.
BbipaboTka HaBBIKOB BOCIIPUHUMATh, aHAJTH3HPOBATH,
nepepadarbiBaTh U NPEAbABIATh HHPOPMALIHIO B
COOTBETCTBUU C IIOCTABJIICHHBIMU 3a1a4aMH.

[TpuBeneHne NpuMEpoB aBTOKOJIEOATEIbHBIX MEXaHUYECKUX
cucreM. [IpoBenenne kiaccupukanum KoixeOaHun

Ynpyeue sonnvi

M3mepenue UTMHBI 3BYKOBO BOJIHBI TIO PE3YJIbTaTaM
HabroeHuit nHTep(EepPEHINH 3BYKOBBIX BOJIH.
Ha6nronenue u o0bsACHEHHE SBICHUN HHTEPPEPESHIINH U
TU(GPaKIIUU MEXaHUIECKUX BOJIH.

[IpencrasieHue obyacTei MpUMEHEHHS YIbTPa3ByKa U
MIEPCIICKTUBBI €r0 MUCTIOIH30BAHUS B PA3IIMIHBIX 00JIACTIX
HAYKU, TEXHUKH, B ME/IUIIUHE.

W3noxxeHue cyTu 3K0JI0OTHYECKUX MTPOOJIEM, CBA3aHHBIX C
BO3/ICICTBUEM 3BYKOBBIX BOJIH HA OPTaHHM3M YEJIOBEKa

DnekmpomacHummwle
Konebanus

Hab6ronenue ocuuiorpaMM rapMOHUYECKHUX KOJIeOaH i
CHJIBI TOKA B LIEMN.

M3mepenue 3J1eKTpOEMKOCTH KOHIeHcaTopa. M3mepenue
UHIYKTUBHOCTH KaTYIIKH.

HccnenoBaHue ABACHUS JIEKTPHYCCKOIO Pe30HAHCA B
IIOCJICIOBATCILHON IICIIH.

[TpoBeeHne aHATIOTHH MEXTY (DU3NISCKUMH BEIMYNHAMH,
XapaKTEPU3YIOIHUMHU MEXaHHUYECKYIO U 3JICKTPOMAarHUTHYIO
KoJIeOaTEIbHbIE CUCTEMBEL.

PacueT 3HaYCHMIA CUIIBI TOKA M HAMPSKEHUS Ha DJIEMEHTAX
ETH IEPEMEHHOTO TOKA.

HccnenoBaHue MpUHIUIA ACHCTBUS TpaHchopmaTopa.
VccnenoBaHue MpUHIKITA ACHCTBUS TeHEpaTopa
NepeMEHHOT0 ToKa. Mcnonb3oBanue MHTEpHETA M1l TOMCKA
uHGOPMAIIUK O COBPEMEHHBIX CITOCO0ax mepeadn
DJIEKTPOIHEPTUU

3ﬂ€Kmp0MaZHun’ZHbl€
6OJIHbl

OcymiecTBieHNE paguonepeiadyd U paguonprema.
HccenenoBanue CBOMCTB JIEKTPOMATrHUTHBIX BOJIH C
MOMOIIHI0 MOOUIIFHOTO TenedoHa.

Pa3BuTHE 11IEHHOCTHOTO OTHOIIEHUS K U3y4aeMbIM Ha ypOKax
bu3UKN 00bEKTaM U OCBAaBAEMbIM BUJaM JIEATEIHHOCTH.
OO0BsicHeHHE IPUHITUITMATIEHOTO PA3INIUsl PUPOIBI YIIPYTUX
Y DJIEKTPOMATHUTHBIX BOJH. M31105%K€HNE CYyTH KOJIOTMYECKUX
po0JIeM, CBS3aHHBIX C AJIEKTPOMArHUTHBIMU KOJICOaHUSIMU U
BostHaMU. OOBSCHEHUE POJIU JIEKTPOMATHUTHBIX BOJH B
COBPEMEHHBIX HCCIIeAOBaHUIX BeeneHHoun

5. OIITUKA

Ilpupooa ceema

[IpumeneHne Ha MPaKTUKE 3aKOHOB OTPAXKEHUS U TPETOMIICHUS
CBETA MPU PELICHUU 3a/1a4.

Onpenenenne CIEKTPAIbHBIX TPAHUL] YYBCTBUTEILHOCTH
YEJI0BEYECKOTO IJ1a3a.

YMeHne CTpouTh N300paKEHUSI PEIMETOB, TABAEMbIC




auH3aMu. PacueT pacCTOSIHUS OT JTUH3BI 10 H300paKEHUS
npeaMera. PacyeT ontuyeckoi cuiibl JuH3b1. MI3Mepenue
(hOKYCHOTO paccTOsTHUS JTUH3EI. VIcIbITaHne MOIeTIeH
MMKPOCKOIIA U TEJIECKOIa

Bonnosvie ceoticmea
ceemada

Habnronenue siBieHust uHTEpHEPEHINH SIEKTPOMArHUTHBIX
BosiH. Habmoienue siBinenus qudpakiuy 3JeKTPOMarHUTHBIX
BoJIH. HaburoieHue siBieHust Mossipu3ali 3JIeKTPOMArHUTHBIX
BOJIH. M3MepeHune JuinHbI CBETOBOM BOJIHBI IO pe3yJIbTaTaM
HabmroeHus sBienus narepdepenunu. Habmonenue sBieHus
mudpakuu ceeta. Habmonenue siBineHus Moyspu3auu 1
nucnepcenu ceera. [Iouck pa3inumii U CXOICTBA MEXKITY

TG PaKIIMOHHBIM U JUCIIEPCUOHHBIM CIIEKTPaMHU.

[IpuBeneHne npuMepoB MOSBICHUS B IPUPOJE U
WCIIOJIb30BAaHUS B TEXHUKE ABJICHUN UHTEep(hEepeHIINH,

T paKkuy, MoJIIpU3aluu U nucnepcuu ceera. [lepeuncienue
METOJOB IO3HAHUs, KOTOPBIE UCII0JIb30BaHbI IPU U3YUEHUHU
YKa3aHHBIX SIBJICHUUN

6.0OcHOBBI crielUAIbHON TEOPHH OTHOCHTEJIbHOCTH

Ocnosvl cneyuanivbHou
meopuu
OMHOCUMENbHOCTNU

OObscHeHre 3HaYMMOCTH OlbITa MalikenbcoHa-
Mopian

dopmyIHpoBaHUE MOCTYIATOB

OOpscHenne 2pdekra 3aMeJICHNs BpEMCHH
Pacuer sHeprum mokos, UMIyJbca, YHEPTUU
CBOOOJTHOM YaCTUIIBI

BripaboTka HaBBIKOB BOCIIPUHUMAT,
aHAJIM3UPOBATH, ITepepadaThHIBATh U MPEABSBIIATH
MH(OPMALIHIO B COOTBETCTBUU C MIOCTaBICHHBIMU
3aJla9aMu

7. DJJEMEHTHI KBAHTOBOW ®U3UKHN

Keanmosas onmuxa

Habmtonate ¢porosnexTpudyeckuii 3pQexT.

OO0bscHATh 3aK0oHbI CTOJIETOBA U JaBJIEHUE CBETA

Ha OCHOBE KBAaHTOBBIX IPEACTaBICHUI

Hab6monenue dhortosnexkrpuueckoro sdpdexra. O0bsicHeHne
3akoHOB CTOJIETOBAa HA OCHOBE KBAHTOBBIX NPE/ICTaBICHUI.
Pacuer makcuManbHOM KHHETUYECKOW SHEPTUHU JIEKTPOHOB
npu (HoTodIeKTpruIeckoM 3 dekre.

Onpenenenue pabOThI BBIX0/A AIEKTPOHA 110 TpapuKy
3aBHCUMOCTH MAaKCHMaJIbHOM KMHETHUYECKOW SHEPTUN
(hOTORNEKTPOHOB OT YaCTOTHI cBeTa. M3mepenue paboThl
BbIX0J1a 3JIeKTpoHa. [lepeuncnenue npubOpoB yCTaHOBKH, B
KOTOPBIX IPUMEHSIETCST 0€3-UHEPIMOHHOCTh (PoTodddexTa.
OOBsicHEeHHE KOPITYCKYJIIPHO-BOJTHOBOTO JTyaji3Ma CBOICTB
(dhoToroB. OOBsCHEHHE POJIM KBAHTOBOM ONTHUKH B Pa3BUTHUU
COBPEMEHHOM (hU3UKH

Duszuxa amoma

Brruncnenune el BOJIHBI 1€ Bpoiiiist yacTuisl

C U3BECTHBIM 3HAUEHHEM UMITYJIbCa

Habnroienne nuHelyaThIX CIIEKTPOB.

Pacuer 4acTOThI ¥ AJIMHBI BOJIHBI UCITYCKA€MOT'O CBETA MPHU
Mepexojie aToMa BOJ0PO/Ia U3 OJJHOTO CTAIMOHAPHOTO




cocTosiHus B ipyroe. OObsACHEHHE TPOUCXOKACHUS
JIMHEWYATOr0 CIEKTpa aTOMa BOJOPOJA U Pa3INIUs
JMHENUYATBIX CIIEKTPOB pa3In4HbIX ra3oB. MccinenoBanue
JIMHEWYaTOro CIEKTpa.

HccnenoBanue nmpuHIuNa padboThl JIOMHUHECHEHTHOM JIAMITBI.
Habmonenue u o0bsicHeHHE TPUHIINIIA ACHCTBUS Ja3epa.
[IpuBeneHne npuMepOB UCIIOIb30BaHMS JIa3epa B COBPEMEHHOMN
HayKe U TEXHUKE.

Hcnonp3oBanue MHTEpHETA U1 TOMCKA HHPOPMALIUHU O
MEPCIEKTHBAX PUMEHEHMS JIa3epa

Du3suxa amomHozo
a0pa

[IpencraBneHue o xapakTepe YEThIPEX TUTIOB
(dhyHIaMEHTAIBHBIX B3aUMOICUCTBUI

AJIEMEHTAPHBIX YACTHI] B BHJIC TaOIUIIBI

Hab6mronenue TpekoB anbga-yacTuil B kamepe BuiibcoHa.
PerucrpupoBanue sii€pHBIX U3ITYYCHUH C TOMOIIBIO CUYETUHKA
[eiirepa.

Pacuer sHepruu cBsi3u aTOMHBIX sAIEP.

Onpenenenue 3apsjia ¥ MaCCOBOI'O YKCIia aTOMHOTO SiIpa,
BO3HHUKAIOIIETO B PE3yJIbTATE PAAMOAKTUBHOIO pacmajia.
Brruucnenue sHepruu, 0CBOOOXKIAFOIICHCS TpH
pPaIMOaKTUBHOM pacmaje.

OrnpezenieHne NpoAyKTOB AIE€PHON peaKiuu.

Brruucnenue sHepruu, 0cBOO0XKIAIOIICHCS TIPH SIIEPHBIX
peakuusax. [loHnManue npeuMyIecTB U HEAOCTATKOB
WCIIOJIb30BaHMsI AaTOMHOW YHEPTUU U MOHUZUPYIOIITUX
W3JIy4€HUI B IPOMBIIUIEHHOCTH, MEAULIMHE.

N3noskeHne CyTH 3KOJIOTUYECKUX MPOOIIeM, CBSI3aHHBIX C
OHMOJOTMYECKUM JCHCTBUEM PAJAMOAKTUBHBIX U3ITYYCHUN.
[TpoBeaenue kmaccuduKauy MEeMEHTAPHBIX YaCTHUII IO UX
(bu3MUecKUM XapaKTepuCcTHKaM (Macce, 3aps1y, BpeMeH!
YKU3HH, CTIUHY U T.1I.).

[Tonnmanwue ieHHOCTE! HAyYHOTO MO3HAHUS MUPA HE BOOOIIEe
JUTSI 4eTTOBEYECTBA B 1IEJIOM, a JUISl KaXkKJI0r0 00y4YaroIerocs
JIMYHO, LICHHOCTEN OBJIAICHHUS] METOJIOM HAyYHOTO TO3HAHUS
JUTSL TOCTHIKEHUS ycriexa B JIF0OOM BUJIE TTPAKTUUECKON
JIeSITeIbHOCTH




YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME TIPOI'PAMMBbI YYEBHOI'O ITPEJIMETA
OYIllnmn.02 ®U3UKA

OcBoenue mnporpammbl yueOHoro mnpenvera OYIInm.02 @usuka
OpraHU30BaHO B Y4e€OHOM KaOWHETE, B KOTOPOM HMMEETCS BO3MOXKHOCTb
oOecreunTh cBOOOIHBIN JoCTyM B IHTEpHET BO BpeMsi yueOHOIo 3aHSTUS U B
nepuo] BHEYy4eOHOM A TENbHOCTH 00YyYarOIIuXCsl.

B cocraB kabuHera (pu3Mky BXOAUT JlabopaTopus ¢ JaOOpaHTCKOM
koMHatoil. [loMemenne kaOuHeTra GU3MKU YIOBIETBOPSET TPEOOBAHUSIM
CaHHUTapHO-3MTHIEMHOJIOTNYECKUX NpaBuil 1 HOpMaTuBOB (CanlluH 2.4.2 Ne
178-02) u ocHalIeHO THMOBBIM OOOpPYJOBaHWEM, YKa3aHHBIM B HACTOSIIUX
TpeOOBaHUSIX, B TOM 4YHCIE CHEUUATM3UPOBAHHON Y4eOHON MeOenblo u
cpencTBaMu O0y4Y€HHUs, AOCTATOYHBIMU IS BBITOJHEHHS TpPeOOBaHU K
YPOBHIO IOJITOTOBKU O0YYaIOIINXCA.

KaOuHer  ocHalleH  MyJbTUMEIUWHBIM  OOOpyAOBaHUEM IS
MIPOCMAaTPUBAHUS  BU3yaJIbHOW MHGpOpMalMU 1O  (QU3MKE, CO3JaHUs
pe3eHTallu1, BUEOMATEPUAIOB U T. II.

B cocraB yueOHO-METOAUYECKOTO M MaT€pUaAIbHO-TEXHOJOTUYECKOTO
oOecniedueHus nporpammsl yueOHnoro npeamera OYIan.02 dusznka BXOIAT:

* MHOTO()YHKITMOHAJIbHBIN KOMIUJIEKC MTPENOIaBaATEIs;

* HarJsiAHbIE TOCOOMST (KOMIUIEKTHI Y4YEOHBIX TaONUIl, TUIaKaThI:
«Duznyeckue BEITUIUHBI u byHIaMEHTAIbHBIE KOHCTaHTBI»,
«Mexnynaponnasa cucrema eaunun CHy», «llepmoamdeckass cucrema
xuMu4eckux aneMeHToB J[.M.MenneneeBa», TOPTPEThl  BBIIAIOIIUXCA
YYEHBIX-(PU3UKOB U aCTPOHOMOB);

* nH(pOPMAITMOHHO-KOMMYHHKATHBHBIE CPEIICTBA,

* HKpPaHHO-3BYKOBBIE I1OCOOUS;

* KOMIUIEKT 3JIEKTPOCHAOKEeHUS KaOMHETa (PU3UKHU;

* TEXHUYECKUE CPEJCTBA OOyUEHUS;

* JIEMOHCTPAIIMOHHOE 000pyA0BaHue (00IIero Ha3HAYCHUS U
TEMaTUYECKHUE HabOpHI);

* nabopaTtopHoe 000pyaoBaHuE (00111eT0 HA3HAYCHUS U TEMAaTUUECKUE
HabopkI);

* CTaTUYEeCKHEe, TUHAMUYECKUE, JEMOHCTPALIMOHHBIE U Pa3/IaTOUYHbIE
MOJIEIIN;

* BCIIOMOTaTeJIbHOE 000PYI0BaHHUE;

* KOMIUICKT TEXHUYECKOW TOKYMEHTAIlMH, B TOM YHCJE MacropTa Ha
cpenctBa OOy4eHMS, WHCTPYKIMH 10 HX HCIOJIB30BAHUIO U TEXHUKE
0e30I1aCHOCTH;

* OuOnHMoTeyHbIH POHS.

B Oubnunoreunslii ¢GoHA BXOAAT Yy4yE€OHUKH, Y4eOHO-METOAMYECKHUE
komiuiekTel (YMK), oOecneunBaromue oOCBOEHHE Y4e€OHOro mpeameTa
O¥YIIan.02 ®wusuka, pPEeKOMEHJOBAaHHbIE WM  JIONYUIEHHbIE IS
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WCIIONIB30BaHUs B TPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHU3aINiX,
peanu3yronmx  00pa3oBaTeNbHYI0  TPOTpaMMy  CpemHero  oOImero
obOpazoBanusi B mpenenax ocBoeHus [IIICC3 Ha 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHUs.

bubmuoreunbii  GoHT MOXKET OBITh  JONMOJHEH  (U3UYCCKUMHU
SHIUKIIONCANSAMH, aTjacaMH, CJIOBapsSIMH W XpeCcTOMaTHCH Mo ¢u3HKe,
CIIPaBOYHHUKAMHU IO (U3MKE M TEXHHWKE, HAYYHOM W HAYIHO-TIOMYJISIPHOMN
JUTEPATYPOH €CTECTBEHHO-HAYYHOTO COACPIKAHUS.

B mpomecce ocBoeHuss mporpammbl yueOHOro mnpeamera OYIIam.02
®du3nka o00yYaromUMCS TIPEIOCTaBIACTCS BO3MOXHOCTh JIOCTyHa K
AIIEKTPOHHBIM yUeOHBIM MaTepHuaiaM 1o (u3NKe, IMEIONUMCS B CBOOOTHOM
noctyne B cetu VIHTepHET (JIEKTPOHHBIM KHUTAM, TIPAKTUKyMaM, TeCTaM, 1

Ip.).
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NHP®OPMALIMOHHOE OBECIIEYHEHUE OBYUYEHUA
JIMTEPATYPA

OcHoBHas JuTEpaTypa
1. [Munckuii, A.A. ®dusuka: YueOHuMK 111 cped.npod. oOpazoBaHust /
[Tunckuii A.A., I'pakoBckuii I'.YO., Juk FO.U., - 4-¢ uzn., ucnp. - M.:
®opym, HUL[ MUHDPA-M, 2017. - 560 c. - (IlpodeccuonanbHoe
oOpa3oBaHue). - (BOBC ZNANIUM.COM) - URL:
http://znanium.com/catalog.php?bookinfo=559355 (mara oOparicHus
26.08.2019).

JlonoTHUTEIbHAS JIHTEPaTypa

1. JImurpuena, B.®O. Ousuka 0y mpodeccuii U celiiaJIbHOCTeH
TexHoJIorm4yeckoro mpoduisa: COopHUK 3amad: yued.mocodme
IIJIS CTYI. yUYpesk.. cpen. ciell. oopas./ B.® JImurpuesa- 7-e
n3n., crep. — M.: Akanemus, 2017.-256¢.-1000 sx3.- ISBN 978-
5-4468-4269-8.-Texcr: HerocpeICTBEHHBIH.

2. Kyamnerios, C. 1. CrrpaBouHHEK 110 pu3HKe : yueOHOe mocodme
nas CIIO / C. U. Kysuernos, K. 1. Porosuwn ; mox pexn. B. B.
JlaproHoB. — OJIEKTpPOH. TeKCTOBBIE JaHHbIe. — CapaToB :
IIpodobpasoBanue, 2017. — 219 ¢. — 978-5-4488-0030-6. —
URL: http://www.iprbookshop.ru/66399.html(mara obparienms
26.08.2019).

3. Camoiinenko, I1. 1. EcrectBo3nanme. ®usuka: yueOHUK JIJIS
CTy. yuapeska. cpen.cmell. oopas. / II.M. camoiiienko.-2-e u3i,.,
crep.-M.: .: Axkagemus, 2017.-336¢.-3000 ax3.- ISBN 978-5-
4468-4474-6.-Texct: HermocpeCTBEHHBIMN.

4. ®uszuka. Mexannueckue kojeOanus. COOpHUK 3adad C PEUICHUSMH :
samagank g CIIO / cocr. b. K. JlanrtenkoB. — CapaToB
[Ipodobpazosanue, 2019. — 164 ¢. — ISBN 978-

5. Hakax, A. A. MosiekyasspHas pusuka : yueOHoe 1mocodme aJIst
CIIO / A. A. Yaxaxk ; mon pegakiueit M. I'. Kyueperxo. —
Caparos : IIpodobpasosanune, 2020. — 377 ¢c. — ISBN 978-5-
4488-0670-4. — TexcT : aJ1eKTPOHHBIH // DIJIEKTPOHHO-
oubamoreunas cucrema IPR BOOKS : [caiiT]. — URL:
http://[www.iprbookshop.ru/91895.html (mara obpamrerus:
04.02.2020). — Pesxum mocTyma: OJIs aBTOPUIUD.
IIoJIb30BaTeJien

6. Haxaxr, A. A. Dusukra: yauednoe mmocooue gy CIIO / A. A.
Yaxaxg, C. H. JIeryra. — Capatos : IIpododOpasoBanue, 2020. —
541 ¢. — ISBN 978-5-4488-0667-4. — TexcT : 2JIeKTPOHHBIH //
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DexrporHo-ombmoredHast cucrema IPR BOOKS : [caiiT]. —
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oboparernunsa: 10.02.2020). — Pesxum gocTyIia: aJ1s1 aBTOPU3UP.
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HNuTepHer- pecypcsl
www.fcior.edu.ru (denepanbHBIT IIEHTP nH(OPMAITMOHHO-
00pa3oBaTENbHBIX PECYPCOB).
www.dic.academic.ru  (Akagemumk. ClioBapy ¥ SHIIUKIIOICIUN).
www.booksgid.com (Books Gid. DnekrponHas OubInoTeKa).
www.globalteka.ru (I'mo6antexa. I'moOampHast OMONMOTEKAa HAyYHBIX
PECypCoB).
www.window.edu.ru (EmuHoe OKHO JocTyma K 00pa30BaTeIbHBIM
pecypcam).
WwWWw.St-books.ru (Jlyudrast yueOHas aureparypa).
www.school.edu.ru (Poccutickuii o0pa3oBaTeNbHBIN MOpTAJL.
JoctymHOCTh,  KadecTBO,  3(P(HEKTUBHOCTH).  WWW. ru/book
(DnexkTpoHHas OMOIMOTEUHAS CUCTEMA).
www.alleng.ru/edu/phys.htm (O6pa3oBarenbHble pecypchl MHTepHETa
— ®usuka). Www. school-collection. edu. ru (Emunas koexims
U POBBIX 00pa30BATEILHBIX PECYPCOB).
https//fiz.1september.ru (yueOHO-MeTOIMUecKas ra3eTa « DU3NUKA» ).
www.n-t.ru/nl/fz (HoGeneBckue naypeaTsl o GU3MKe).

10.www.nuclphys.sinp.msu.ru (SIaepuast pusuka B Un epueTe).
11.www. college. ruffizika (ITonroroBka k EI'D).
12.www.kvant.mccme.ru (Hay4HO-OMYJISIPHBIA (U3UKO-MaTeMaTHUCCKHUI

xypHan «KBant»). Www. Yyo0s. ru/natural-sciences/html (ectectBenHo-
Hay4HbII )KypHai 11t Mosiofexu «I1yTh B HAyKy»).
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