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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o6mieoOpazoBaTensHol yueOHoro mnpeamera OYIIam.02
®du3uka mnpeaHa3HAUCHA IS H3ydeHus (U3NKM B MpodeccrOHATbHBIX
o0pa3oBaTeNbHbIX  OpraHU3alMsgX,  peAM3YIOIMUX  00pa30oBaTEIbHYIO
IporpamMmy CpeHero oo1ero oopa3oBaHus B Ipeiesiax OCBOCHUS IPOrPaMMBbl
MOJTOTOBKM cHenuanuctoB cpeanero 3BeHa (manmee IIIICC3) na 6aze
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuit ®I'OC cpegnero
oOmero  oOpa3oBaHUs,  YTBEPXKICHHOIO  MpukazoM  MuHHHCTEpCTBA
oOpa3zoBanust u Hayku Poccuiickoil deneparuu ot 17 mas 2012r Ne 413 B
JNEUCTBYIOUIEH pEAaKUUU, MPEABSIBISIEMBIX K CTPYKTYpE, COJIEPKAHUIO H
pesyabTratram ocBoeHusi ydeOHoro mnpeamera OVYIan.02 @Pusuka, B
COOTBETCTBUM ¢ PexomeHAalusMu IO OpraHu3aluu MOJIYYEHUS CPEIHETo
oOmero oOpa3oBaHUsl B Mpejeraax OCBOEHHUS 00pa3oBaTENIbHBIX MPOrpamMm
cpeaHero mnpodecCHOHAIBHOTO O00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIETO
oOpa3oBaHHsI C Yy4dyeToM TpeOoBaHUM (eAepalbHbIX T'OCYAapCTBEHHBIX
oOpa3oBaTeNbHbIX  CTAaHJAPTOB W  TMojdy4aemMol  mpodeccun  WIU
CHELMAIBHOCTH  CPEAHEro MpodeccuoHalbHOro 00pa3oBaHUs  (ITMCBMO
JlemapramMeHTa TOCYyAapCTBEHHOW MOJUTHUKU B cepe MOArOTOBKH paboymx
kanpoB u JI1O Munob6puayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuetom
[IpumepHOii OCHOBHOI 00pa30BaTENbHON MPOrPaMMBbl CPETHEro O0OIIero
oOpazoBaHusl, 0J100peHHOM penieHueM benepanbHOTO y4eOHO-
METOJIUYECKOT0 OO0BEAUHEHHUS O 00IIeMy 00pa3oBaHUIO (MPOTOKOT OT 28
ntoHs 2016 1. No2/16-3)

Conepxanue mnporpamMmbl OVIIam.02 @Puzuka HamnpasiIeHO Ha
JOCTH)KEHUE CIEAYIOIINX LeJe:

* OCBOGHME 3HaHUW O (yHIAMEHTaIbHBIX (U3MUECKUX 3aKOHAX U
NPUHIMIAX, JIEKAITUX B OCHOBE COBPEMEHHOMN (PU3MYECKON KapTUHBI MUPA;
Hanbosiee  BaXHBIX OTKPHITHSIX B oOmactu  (pu3uKM, OKas3aBIIUX
ONpeNeIsIoNee BIUSHUE HA Pa3BUTHE TEXHUKUM W TEXHOJIOTHUU; METOJax
HAay4YHOTO MTO3HAHUS IPUPOJIBL;

* OBIAQJCHUEC YMEHHUSIMHU TMPOBOJUTH HAOIOJEHUSA, IJIAHUPOBATh M
BBITIOJIHATh OKCIIEPUMEHTHI, BBIJBUTaTh THUIOTE3bl M CTPOUTH MOJIETH,
OPUMEHSTH MOJIYYeHHbIC 3HAHUS 10 (QU3HKE sl OOBACHEHUS Pa3HOOOPa3HBIX
(Gu3MUeCcKUX SIBICHUM M CBOMCTB BEILECTB, MNPAKTUYECKU HCIOJIb30BATh
¢u3nueckue 3HaAHUS; OLEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAY4YHOU
uH(popMaIuy;

* pa3BUTHE [IO3HABATENIbHBIX HWHTEPECOB, HWHTEIUIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpoLecce MpUOOpETeHHs 3HAaHUM U YMEHHH 110
¢u3nKe ¢ MCHOJB30BAaHUEM PA3IMYHBIX MCTOYHUKOB WHGPOpPMAMHA U
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA,



* BOCIIUTAHHE YOEKICHHOCTH B BO3MOXXHOCTH TIO3HAHHUS 3aKOHOB
MPUPOJBLI, HCIOJB30BAHUSA JOCTIKEHWHA (U3MKA Ha OJaro pa3BUTHS
YEJIOBEUECKONW IUBWIN3AINN; HEOOXOAMMOCTH COTPYIHUYECTBA B IPOIIECCE
COBMECTHOTO BBITIOJIHEHUS 33]]a4, YBAXKUTEIHHOI'O OTHOIICHHUS K MHEHUIO
OMIMOHEHTAa MPHU 00CYX ACHUU MPOOIEM €CTECTBEHHO-HAYYHOTO COACPKAHUS;
TOTOBHOCTH K MOpPaJbHO-3TUYECKOW OIEHKE KCIOJIb30BaHUS HAYUYHBIX
JOCTH)KEHUM, YyBCTBA OTBETCTBEHHOCTH 32 3aLUTY OKPY>KAIOIIEH Cpe/ibl;

* HCIOJb30BaHUE MPUOOPETEHHBIX 3HAHWWA M YMEHHWH Ui pelieHus
MPaKTUYECKUX 3a7a4 IOBCEIHEBHON »KW3HM, oOecreueHuss Oe30MacHOCTU
COOCTBEHHOW JKHM3HH, PAIlMOHAIBHOTO MPUPOOTIONB30BAHUS W OXPaHBI
OKpYXKalomel cpeapl U BO3MOXHOCTh NMPUMEHCHHSI 3HAHWUW TIPH PEIICHUHN
3a/1a4, BO3HUKAIONIUX B IMOCIEAYIONMEH MPOPECCHOHATBHON AEATETLHOCTH.

B  mporpammy  BKIIOYEHO ~ COACp)KaHWE, HANpaBICHHOEC  Ha
dbopMupoBaHWEe Yy  CTYACHTOB  KOMIICTCHIIMHA, HEOOXOAUMBIX  JIJIS
kauecTtBeHHOro ocBoeHus [IIICC3 Ha 6aze 0CHOBHOTO 00111eT0 00pa30BaHUs C
MOJTYYE€HHUEM CPEJIHETo 00111ero oopa3oBaHusl.

B paGoueit mporpamme yuebHoro mpeamera OYIanm.02 ®usuka
OTPaXEHO COJEpKaHWe Y4YeOHOro Marepuasna, IOCIeI0BaTeIbHOCTh €Tro
U3yUYCHMsI, paclpelesieHne Y4eOHBIX YacoB, € YYETOM TIPOHIIS
IIOJIy4aeMoro  IIpodecCHoHAJBLHOTO  00pas3oBaHUA,  CHEITUPUKHN
OporpaMM CHeIlTuaJInuCTOB CpeJHero 3BeHa.

[Ipu peanuzanuu cojepxaHus 001eo0pa3oBaTeIbHON  y4eOHOTO
npeamera OYIan.02 ®usuka B npenenax ocBoenus  [ITICC3
TEXHOJIOTHYEeCKOro mpopuisi Ha 0a3e OCHOBHOIO 0O0ILEro oOpa3zoBaHUs C
MOJYyYEHHEM CpPEIHEro o01iero oOpa3oBaHUs TPYAOEMKOCTh coctarisier 134
yaca, B TOM YHCJIE:

- Bcero yueOHbIX 3aHaTuii — 116 yacos;

B T.4. B (pOpMe MPaKTUYECKOM MOJITOTOBKHU — 2 Yyaca;
- camocTosiTenbHas padoTta — 12 yacos;

- KOHCYJIbTAlluU — 2 4aca;

-IIPOMEXYTOYHAs aTTecTanus — 4 yaca.



OBHIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA
OYIlan.02 ®PU3NUKA

B ocnoBe yuebHoro npeamera OYIIan.02 ®usuka JIeKAT yCTaHOBKA
Ha (OpMHUpOBAaHHE y OOyYaeMbIX CHUCTEMbI 0a30BBIX TMOHATUM (DU3UKK U
NPEICTaBICHU O COBpPEMEHHOW (U3MYeCKOM KapTMHE MHpa, a TaKKe
BbIpa0OTKa  yMEHUH  NOpUMEHATh  (U3MYECKHEe  3HAHUS  Kak B
npodeccuoHanbHOM 1eITeIbHOCTH, TaK U JJIs1 PEIICHUs] )KU3HEHHBIX 3a/1a4.

MHorue mnojoxeHus, pa3BUBaeMble (DU3HKOHM, paccMaTpUBAIOTCS Kak
OCHOBa CO37aHMs U UCIIOJIb30BaHUS UH(OPMAITMOHHBIX u
KOMMYHUKaIIMOHHBIX TexHosiorui (MKT) — ogHoro u3 Hanbosee 3HAUMMBIX
TEXHOJIOTUYECKUX JIOCTUKEHUM COBPEMEHHOMN IIUBWIIM3AIINY.

dusnka MaeT KIHY K NOHUMAHWIO MHOTOYHUCIIECHHBIX SIBICHUN U
MPOIIECCOB  OKPYXaloIIero Mupa (B €CTECTBEHHOHAYYHBIX 00JIACTSX,
COLIMOJIOTUH, DSKOHOMHMKE, sI3bIKE, JTepaTtype U 1p.). B  ¢usuke
bopMUpYIOTCS ~ MHOTME  BHJABl  JICSITEIBHOCTH,  KOTOPHIE  HMEIOT
MeTanpeaMeTHeIM xapaktep. K HMM B mepByl0 ouepellb OTHOCSTCS:
MOJIETUPOBaHUE OOBEKTOB M MPOIECCOB, MPUMEHEHHE OCHOBHBIX METOJIOB
MO3HAHUS, CUCTEMHO-UH(GOPMAIIMOHHBIN aHaIu3, (POPMYIUPOBAHUE TUIIOTE3,
aHaJIM3 U CHUHTE3, CpaBHEHHE, OO0OOIIECHUE, CUCTEMATHU3alus, BBISIBICHUE
IPUYUHHO-CJICICTBEHHBIX CBSI3€H, MOUCK aHAJIOTOB, YIpaBlieHHE O0BEKTaMU
u niporieccaMu. IMEHHO 3Ta JUCHUIUIMHA MO3BOJISET MO3HAKOMUTH CTYJICHTOB
C Hay4YHbIMH METOJAMH T[IO3HAHMS, HAYYUTh WX OTJIMYATh THUIIOTE3Y OT
TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

®u3zrka HMMEET OYeHb OOJIbIIOE M  BCEBO3pACTAIOLIEE YHCIIO
MEXKJIUCIUIUIMHAPHBIX CBs3€H, MpUYEM Ha YpPOBHE KaK TOHSITUHHOTO
amnmapara, Tak M HMHCTpyMeHTapusi. Cka3aHHOE TMO3BOJIIET paccMaTpuBaTh
bu3uKy  Kak  METQJUCIUIUIMHY,  KOTOpass  MPEeJOCTaBIsIeT  MEX-
JTUCITUTUTMHAPHBIN S3BIK JIJIS OTIMCAHWSI HAYYHOW KapTHHBI MUpA.

®du3rka SABISETCS CUCTEMOOOpa3yronuM (HaKTOpOM I €CTECTBEHHO-
HAayYHBIX y4EOHBIX MPEIMETOB, MOCKOJbKY (PH3MUYEeCKHe 3aKOHBI JIeKaT B
OCHOBE COJIEp)KaHMsI XWMHH, Ouomoruu, reorpaduu, acTPpOHOMUU U
CHEIUATbHBIX JUCHUUIUIMH (TEXHUYECKass MEXaHHWKa, JJICKTPOTEXHUKA,
ANEKTpPOHUKA U Jp.). YueOnsiit npeamer OYIIan.02 duszuka co3gaet yHH-
BepCcabHyI0 0a3y uisi u3ydeHusi o0menpodeccuoH lIIbHBIX U CIEeIHATBHBIX
JTUCIUTUINH, 3akiaapiBas (QyHIaMEHT JUIsl TOCJIEAYIOmEro O0ydeHus
CTY/ICHTOB.

Oo6manas JIOTUYECKOU CTPOWHOCTBIO u OIUPASICh Ha
JKcIiepUMeHTanbHble  (pakThl, yueOHbi mnpeamer OVIIan.02 ®Ousuka
dbopMHpYeT y CTYACHTOB MOMJIMHHO Hay4HOE€ MHUPOBO33peHue. Dusuka
SBJISIETCS] OCHOBOM YUYEHHS O MaTepUaIbHOM MHUPE U peliaeT npoodIeMbl 3TOro
MUpa.



B conepxxannmm y4yeOHOro mpemMera 1Mo (U3UKE MPU TMOATOTOBKE
oOydaromuxcsi MO  CIEUHUATBHOCTAM  TEXHOJIOTUYECKOro  Mpoduis
MPOQECCHOHATEHOTO 00pa30BaHus MPOGUILHON COCTABIISIFOIICH SIBIISICTCS
paznen «DIEeKTpOAMHAMHMKA», TaK KaK OOJBIIMHCTBO MNpoQeccuil Hu
CHEIUATbHOCTEH, OTHOCAIIUXCS K J3TOMYy Npoduiito, CBA3aHBI C
AIEKTPOTEXHUKON U DIIEKTPOHUKOM.

Teopernueckue cBeieHUs O (PU3UKE JOTOTHSAIOTCS IEMOHCTPAIUsIMU U
J1a00paTOPHBIMU paboTaMH.

N3yuyenue oOmeoOpa3zoBarenbHoil yueOHoro mnpeamera OYIIam.02
du3nka 3aBepuiacTcs MOABEACHUEM HUTOTOB B (popMe 3K3aMeHa B paMKax
IIPOMEXYTOYHOM aTTecTaluu CTyAeHTOB B mpouecce ocBoeHus IIIICC3 ¢
MOJTYYE€HHEM CPEIHET0 00111ero 00pa3oBaHus.

MECTO YYEBHOI'O IPEJIMETA B YYEBHOM IIJIAHE

VyeOnas pucuumiuuHa OYIam.02 ®usmka sBisercs y4eOHbIM
MpEeAMETOM 1O BbIOOPY M3  00sA3aTeNbHOM  NpEeAMETHOM  oOnacTu
EctectBennbie Hayku OI'OC cpennero obiiero oopa3zoBaHusl.

Vyebnas  guctmmumHa OYIan.02  ®duzuka  uszydaercs B
obmeoOpazoBarenbHOM 1ukiIe yaeOHoro miana IIIICC3 Ha 6aze 0CHOBHOTO
o01ero 00pa3oBaHus C MOJTYYEHUEM CPEAHET0 00IIero o0pa3oBaHus.

PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O ITPEMETA

OcBoenne coxaepkanusi ydebHoro mpeamera OVYIIan.02 ®dusuka
oOecIeunBaeT JOCTIKCHHUE CTYACHTaAMH CIICTYIONTNX Pe3yJbTaTOB:
JUYHOCMHBIX:

- YyBCTBO TOPJIOCTH W YBAXEHUS K HCTOPHUH U JOCTHIKECHUSIM
OTEUECTBCHHOW (M3MYECKON Hayku;, (PU3NYECKH TPaMOTHOE IOBEJCHUE B
MpoQeCCUOHATIEHON JEATEILHOCTH M OBITY TIpH OOpaIieHu ¢ mpudopamMu u
YCTPOMCTBaMU;

- TOTOBHOCTh K TIPOJIOJDKCHHIO OOpa3oBaHUs W  TOBBIMICHUS
KBaTHpUKAMK B  U30paHHOW  MPOPECCHOHAIBHOW  NESITEIBHOCTH |
00BEKTHBHOE OCO3HAHUE POJIU (PU3UIECKUX KOMIIETEHITUHN B ATOM;

- YMEHHUE WCIIOIbh30BaTh JIOCTH)KCHHUS COBPEMEHHON (HHU3HUYECKOM
HAyKH W (U3UYECKUX TEXHOJIOTHMH I TOBBIIMICHUS COOCTBEHHOTO
WHTEJUICKTYaJbHOTO  pa3BUTHA B BBIOpaHHOH  MpodecCHOHATBHON
NEATETHHOCTH;

- YMEHHME CaMOCTOATENIbHO J00bIBaTh HOBBIE JJIsi cebsi (husnueckue
3HAHMS, UCTIONB3YS JUIsl 3TOTO JOCTYITHBIE HCTOYHUKHA HH(POPMAITNH;

- YMEHHE BBICTpAWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHUS B
KOMaH/I€ 10 PELICHHIO O0IIKX 3a/1ay;



- YMEHHE YNpaBIATh CBOEH TO3HABATENBHOW  JESTENBbHOCTHIO,
MPOBOJIUTH  CAMOOIIEHKY  YPOBHS  COOCTBEHHOTO  HMHTEIUICKTYyaJIbHOTO
Pa3BUTHS;

MemanpeomMemHuuIx:

- ICTI0JIb30BaHUE PA3IMYHBIX BUIOB [MO3HABATEIBHON JEATEILHOCTH JIJIS
pemieHuss (QU3MYECKUX 3a7a4, MPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUS
(Habmro/ieHUsl, OMMCAHMS, HW3MEPEHUs, OJKCIEPUMEHTAa) JUIsl HU3Y4YeHUs
Pa3IUYHBIX CTOPOH OKpYKaroueh AeCTBUTENbHOCTH;

- HUCIIOJIb30BAaHUE  OCHOBHBIX  MHTEIUICKTYyaJIbHBIX  OMEpallHid:
MMOCTAaHOBKM 3aJaud, (OPMYJTUPOBAHUS THIOTE3, aHAIW3a W CHUHTE3a,
CpaBHEHHUs, OOOOIICHMs, CHCTeMAaTH3allid, BBIABICHUS  NPUIHMHHO-
CIICICTBCHHBIX CBS3CH, MOWCKA aHAJIOTOB, (DOPMYIMPOBAHUS BBHIBOJOB IS
M3Y4YCHUS PA3TMYHBIX CTOPOH (PU3NUECKHX OOBEKTOB, SBJICHUHN M MPOIIECCOB,
C KOTOPBIMH BO3HHKAET HEOOXOAMMOCTh CTAIKHUBATHCS B MIPO(PECCHOHATEHON
coepe;

- YMEHHE T'e€HEpUPOBATh UJIEU U OINPEICNSITh CPEJICTBA, HEOOXOUMBIE
JUTSL KX peaih3alliy;

- YMEHHE WCMOJb30BaTh pPa3UYHbIE HUCTOUYHUKH [UJISI TOJyYCHUS
busnueckoit UHPOpMaIUY, OLICHUBATH €€ J0CTOBEPHOCTD;

- YMCHHE aHAIM3UPOBATh M MPEACTABIATH HH(OOPMAITUIO B PA3THIHBIX
BHJIAX;

- yMEHHE TMyOJWYHO TIPEACTaBIATH PE3yJbTaThl COOCTBEHHOTO
WCCCIOBAHMS, BECTH JHUCKYCCHHM, JOCTYMTHO MW TapMOHWYHO coueTas
coziepkaHue ¥ GOpMBI TIPEICTABIIEMON HH(DOPMAITUH;
npeomemHulx:

- c(hOpMHUPOBAHHOCTh MPEJCTABICHUN O POJIM M MecTe (PU3MKH B
COBPEMEHHOM HAYYHOW KapTHHE MHUpA; MOHUMaHHE (PU3MUYECKON CYITHOCTH
HaOmomaemMbpix Bo BceeneHHOW siBIeHUM, poiu QUMK B (POPMUPOBAHUU
Kpyrozopa ¥ (GyHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa [JIsl pelIeHUs
PAKTUICCKUX 3a]1aY;

- BIQJCHUE  OCHOBOIIOJATAlOMIMMH  (DU3UYCCKUMU  TOHSTHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH W TEOPHUSMHU, YBEPCHHOE HCIIOJb30BaHUEC
(U3MYECKOW TEPMUHOJIOTHH U CUMBOJIUKH;

- BIQJCHUE  OCHOBHBIMH  METOJAaMH  HAyYHOTO  ITO3HAHWII,
UCTIONIB3yeMbIMH B (pU3MKe: HAOMIOACHUEM, OMHCAaHUEM, HW3MEPECHUEM,
AKCIIEPUMEHTOM;

- yMmeHusi o0OpabaThiBaTh pe3yJbTaThl W3MEPEHUH, OOHAPYKUBATH
3aBUCUMOCTh MEXIy (U3HUECKUMHU BEIMYMHAMU, OOBICHATH IMOTYYCHHBIC
pe3yNbTaThl U JEIaTh BHIBOIHI,

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

- c(OpMUPOBAHHOCTh YMEHHUS NPUMEHSTH MMOJTYYEHHBIC 3HAHUS A
OOBACHEHMSI YCIOBUM TMpOTEeKaHUsi (U3MYECKUX SBIECHUW B MPUPOJE,



npodeccuoHanbHOM chepe W AN MPUHATHS NPAKTHUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

- c(OPMUPOBAHHOCTh COOCTBEHHOMW TMO3UIMU IO OTHOUICHHIO K
dusnueckoil uHGOpMaIMY, TOJTYy4aeMON U3 Pa3HBIX HICTOYHUKOB;

- oBiaaeHue (HOpCUPOBAHHOCTH MPEACTABICHUM) MpaBUIAMU 3aMKUCH
buzudyeckux ¢Gopmyn peabedHO — TOUeyHOM cucTtemoi oOpaszoBanuii JL
bpaiins (ana cnenbix U cnaboBuasimux oOydvaromuxcs). (B pen. Ilpukasa
Muno6puayku PO ot 31.12.2015 N1578).

Jluunocmmuoie pe3yromamol:

JIP 1: Oco3Haromuii ce0st rpaKJaHUHOM U 3aIlIUTHUKOM BEJIUKON CTPaHbI

JIP 4: IlposBisArommid ¥ OEMOHCTPUPYIOIIMNA YBaXXEHHE K JIOIAM TPyAa,
OCO3HAIOLIMK  LEHHOCTh  coOcTBeHHoro  Tpyna. Crpemsuuiics K
GbOpMUPOBAaHHIO B CETEBOM cpelie JTUYHOCTHO U MPOoPeCcCUOHATBHOIO
KOHCTPYKTHUBHOT'O «IIU(POBOTO Cleaa

JIP 13: OcylecTBisATh IMOUCK, aHAIW3 M HHTEPIpETAui0 HHPOpPMALIUH,
HEOOXOAMMOM Jis1 BBIIIOIHEHUSI 3a/1a4 PO ECCUOHATBHON AESITEIbHOCTU

JIP 14: Ucnonw3oBaTh WHPOpPMAIIMOHHBIE TEXHOJOTUU B NMPOGECCHOHATBHON
NEeATENBHOCTH

JIP 15: PaGorath B KOJJIEKTHBE U KoMaH/e, 3 (PEKTUBHO B3aUMO/IeHCTBOBATH
C KOJUIEraMu, pyKOBOJICTBOM, KIIMEHTaMH.



TEMATUYECKHWMH IIJIAH U COAEP)KAHUE YYEBHOI'O
IHNPEAMETA OYIIan.02 ®U3UKA

No HanmenoBanue pa3zienioB u TemMm Tpynoemko | B T.4.B KonnuectBo Camoc-
n/m CTb dopme | ayAUTOPHBIX YAacOB | TOS-
MPaKTHY TeNb-
eCKOi BCETO B 1.u. Has
HOJITOTO 11adop. paboTa
BKH pabor
BBEJIEHUE
‘ Bsenenue 2 2
Paznea 1. MEXAHUKA 26 26 2
1.1 | KunemaTtuka 8 8
1.2 | 3akonbl MmexaHuku HproToHa 10 10 2
1.3 | 3aKOoHBI COXpAaHEHHS B MEXAHUKE 8 8
Paznen 2. MOJIEKYJISIPHASI ®U3UKA. 16 16 4
TEPMO/IMHAMUKA
2.1 | OcHoBBI MOJIEKYJISIPHO-KUHETHYECKON 4 4
Teopuu. MneanpHblii ras.
2.2 | OCHOBBI TEPMOJMHAMUKHU 4 4 2
2.3 | CBoiicTBO apoB 4 4
2.4 | CBONUCTBO KUOKOCTEH 2 2 2
2.5 | CpoiicTBa TBEpABIX TE 2 2
Paznen 3. JIEKTPOJAUHAMUKA 28 28 6
3.1 | DnekTpuueckoe nojue 6 6
3.2 | 3aKOHBI MOCTOSIHHOTO TOKa 8 8 4
3.3 | DneKTpu4ecKHii TOK B NOJYMPOBOJHUKAX 2 2
3.4 | MarauTtHoe nosje 8 8
3.5 | DnexkTpoMarHuTHas MHAYKIIMS 4 4 2
Paznen 4. KOJIEBAHUS U BOJIHbI 16 16 2
4.1 | Mexanudeckue KonebaHus 6 6 2
4.2 | Yupyrue BOJHBI 4 4
4.3 | DnekTpoMarHUTHbIE KOIeOaHus 2 2
4.4 | DyIeKTPOMarHUTHBIE BOJIHBI 4 4
Paznen 5. OIITUKA 10 10 2
5.1 | Ilpupona ceeta 6 2 6 2
5.2 | BoaHOBBIE CBOICTBA CBETA 4 4
Pasznen 6. OCHOBBI CITEITMAJIBHOM 6 6 0
TEOPUU OTHOCUTEJIBHOCTHU
6.1 | OcHOBBI CrienuaTbHON TEOPUH 6 6
OTHOCHUTEIbHOCTH
Pazznen 7. JJIEMEHTBI KBATHOBOM 10 12 0
OU3UKU
7.1 | KBaHTOBas onruka 4 4
7.2 | ®uznka aToma 2 2
7.3 | ®u3nka aTOMHOTrO si/ipa 4 6
Koncynpranum 2




ITonroroBka K 3K3aMeHy CaMOCTOSITElIbHAs paboTa

12

12

OK3aMCH

Bcero

134

116

16

12




COAEP>XAHUE YYEBHOI'O NMPEAMETA

Bsenenmue.

®dusuka — (yHaaMeHTanbHas Hayka o npupoje. Memoovl nayunozo
nosHanua u Quiuyeckas Kapmuuna mupa. BECTECTBEHHO-HAay4yHBIM METOJ
NO3HAHMsI, €r0 BO3MOXHOCTU U TPaHUIBl NPUMEHUMOCTH. DKCIEPUMEHT U
TEOpusi B IIpolLecce NO3HaHWs MpupoAsl. MojaenupoBanue (QpU3NUIECKUX
ABJICHUN U mpoleccoB. Poib sKkcrepuMeHTa U TEOPUM B IMpoliecce MO3HAHUS
npupoibl. Pusnueckas BenuuuHa. [lorpemHocTH HM3MeEpeHud (U3NUECKUX
BennunH. Du3WdyecKkue 3aKOHbl. [paHUIBI TPUMEHUMOCTH (PUIUUECKUX
3aKk0oHOB. [loHsiTHEe O (u3MUecKoil KapThHE Mupa. 3HauYeHHE (UIUKH TIPU
ocBoennu cnenuansHocTen CIIO.

Pasnea 1: MexaHuka.
1.1. KunemaTtuka. Mexanuueckoe aBwxkenue. llepemerenue. I1yTs.

Cxopoctb.  PaBHOMEpHOE  MpPSIMOJUMHENHOE  JABWKEHHE. Y CKOpPEHHE.
PaBHonepeMeHHoe TmpsMoiMHEWHOe nBHkKeHHe. (CBoOogHOE  TajcHUE.
JIBiokeHue Tena, OpOIIEHHOTO II0J YIJoM K TOpH30HTY. PaBHOMEpHOE
JBUKEHUE TI0 OKPY>KHOCTH.

Hemoncmpauuu

3aBUCHUMOCTh TPACKTOPUM OT BbIOOpAa CHUCTEMBI OTcueTa. Busl
MEXaHUYECKOT'O IBUKCHMUSI.

Camocmoamenvnaa pabomNel. Pemenne KOJMMYECTBEHHBIX 3ajlad IO
VHJIUBUIYAJIbHBIM 3aJJaHUSIM.

1.2. 3akonbl mexanuku Hbrotona. IlepBriii 3akon Hptorona. Cuna.
Macca. Umnynbc. Bropoii 3akoH HeroToHa. OCHOBHOM 3aKOH KJIaCCHYECKOM
nuHamMuku. Tpertuit 3akoH HproTOHA. 3aKOH BCEMUPHOIO TATOTCHMSI.
I'paButanimonnoe mose. Cuna Tsbkectu. Bec.  Bwibop BecoB st pa3HbIX
mupoT B Toproie. CriocoOsl u3MepeHust Mmacchl Te. Cuiibl B MEXaHUKE.

Hemoncmpauuu

PaBeHCTBO U MPOTUBOIOJIOKHOCTh HAMPABJICHUS CHUJ JCHCTBUS H
IIPOTUBOICUCTBUS.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

Cuibl TpeHUSI.

HesecomocTs.

Jlabopamopnaa paodoma. N3menenne koddduimenta TpeHUsS
CKOJIb)KEHHUS.

Camocmosamenvnan padbomaiNe2. PeuieHne 3KkClIepUMEHTAIBHBIX 3a/1a4.
Camocmoamenvnaa padoma Ne3CoctaBieHUe KpOCCBOPAOB MO MPONAECHHON
TEME.



1.3. 3akoHbI cOXpaHeHUsI B MeXaHUKe. 3aKOH COXPAHEHUSI UMITYJIbCa.
PeaktuBHoe gBuwxkenue. PabGora cunbl. PaGota moTeHIMANbHBIX — CHIL.
MomHocTte. OHeprus. Kunetmueckass sHeprus. [loTeHIManbHas SHEPrus.
3aKOH COXpAaHEHUsI MEXAaHUYECKOM »JHepruu. IIpuMeHeHue 3aKOHOB
COXpaHEHMUSI.

Hemoncmpayuu

PeaktrnBHOE BMXEHUE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO U OOPaTHO.

Camocmoamenvnaa padomalNed. PelieHne KayeCTBEHHBIX 3a7ay IO
teMme. Camocmoamenvuan paboma Ne 5 CocTaBieHUE OIIOPHOTO KOHCIIEKTA.

Paznesn 2: (OCHOBBI MOJIEKYJISIPHOM (DM3UKH M TEPMOJIMHAMHKH.

2.1. OcHOBBI MOJIEKYJISIPHO-KMHeTHYECKOH Teopuu. HaeaqbHbIH
ra3. OCHOBHBIE ITOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON Teopuu. Pasmepsl u
Macca MOJIEKYJd U aToMoB. bpoyHoBckoe nsuwxkeHue. Jduddys3usa. Cunsl u
SHEPIUsl MEKMOJIEKYJIIPHOTO B3aumojercTBusd. CTpoeHue ra3zo00pa3HbIX,
KUOKUX W TBepAbIX Teld. CKOPOCTH NIBHXKEHUS MOJIEKYJI M MX H3MEpPEHHE.
Uneanvubiii ra3. [laBnenue raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-
KUHETHYECKOW TEOPUM ra30B. TemnepaTypa u ee u3MepeHue. [ a30BbIe 3aKOHBI.
AOGCOIIOTHBIN HYJIb TEMIEPATyphl. TepMoIuHaAMUYECKas IIKaJIa TEMIIEPATyPHI.
YpaBHEHHE COCTOSIHUSA UICAIBHOTO ra3a. MossipHas ra3oBasi IOCTOSIHHAS.

Hemoncmpauuu

JIBrxeHue OpOYHOBCKMX dacTull. M3MeHeHue [aBiieHus Tas3a ¢
M3MEHEHUEM TEMIIEPATYPHI IPU NOCTOSHHOM 00bEME.

Camocmoamenvnaa  paoom  Ne6. N3roroBneHue MoJeIen
KPUCTAIUIMYECKON PEIIETKHU.

2.2. OcHoBbI TepMOAMHAMUKHN. OCHOBHBIE TOHSTHUS U OMNPEICIICHHUS.
BHyTpeHHss1 3Heprusi cucteMbl. BHYTpeHHsE SHEprusi HICIBHOIO Trasa.
Pabota u Terora kak (GopmbI mepeaayn dHEpruu. TerioeMKocTb. Y nenpHas
TEIJIOEMKOCTh. ~ YpaBHEHUE  TemjgoBoro  Oamanca. IlepBoe  Hauaio
TEPMOJIMHAMHUKHU. AJnuabaTHbeIi mpouecc. I[IpuHuMm AEUCTBUS TEMIOBOM
mamHbl. KIIJ[ TemnoBoro nBurartens. Bropoe Hadano TepMOAMHAMUKH.
TepMoanHaMHUUueCcKasl MIKajga TeMIEpaTyp. XOJOAUIbHbIE MAIIMHBI. TEeIIOBbIE
nsurarenu. OxpaHa npupo/ibl.

Hemoncmpayuu

Huddysus. M3orepmudeckuii 1 n300apHbIA MPOLIECCHI.

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



Camocmoamenvnas paodomakNe7. PelieHue 3anad ¢ 3JIEMEHTAMHU
MOJICTTUPOBAHUS CUTYAIIUU.

2.3. CeoiicTBa nmapoB. Vicnapenue u KoHJeHcaluys. HacblleHHbIN map
U ero cBoiicTBa. AOGCONIOTHAS M OTHOCHUTENbHAS BIAXHOCTh BO3ayxa. Touka
pocel. Kunenue. 3aBUCUMOCTh TeMIEpaTypbl KUIICHHS OT JABJICHHUS.
[TeperpeTslil map U €ro UCMOIb30BAHUE B TEXHUKE.

Hemoncmpayuu

M3MeHeHne BHYTPEHHEW SHEPTUU TEJ PU COBEPILIEHUH Pa0OTBHI.

Mojenu TenIOBbIX IBUTATEIICH.

Camocmoamenvuasa paoomaNe8. CoctaBieHue pedycos.

2.4. CgoiicTBa KHAKOCTeH. XapaKTEpPUCTHUKA >KUIAKOIO COCTOSHMS
BellecTBa. [[oBEpXHOCTHBIN CIION KUAKOCTU. JDHEPrUsi MOBEPXHOCTHOTO CIOS.
SIBNEeHUS HA TPAHHUILIE JKUIKOCTHU C TBEPABIM TesioM. KanuisipHble sIBICHUS.

Hemoncmpayuu

Kunenue BoJibl TPy NOHUKEHHOM JIABJICHUH.

[Icuxpomerp u TUrpoMETP.

SIBreHMsT TIOBEPXHOCTHOTO HATSDKEHUS M cMauuBaHus. Kpucramisl,
amop(QHbIE BEIIECTBA, KUIKOKPUCTATIINYECKUE TETa.

Jlabopamopnaa paboma. VIzmepeHue BIaXHOCTH BO31yXa.

2.5. CaoiicTBa TBepAbIX TeJ. XapaKTEPUCTUKA TBEPIIOrO COCTOSHUSA
BEIIIECTBA. YNPYTHE CBOWCTBA TBEPAbIX Teia. 3akoH ['yka. Mexanuueckue
CBOMCTBA TBEPJbIX TeJ. TEIIOBOE pAaCHIMPEHUE TBEPJBIX TEI U KUIKOCTEH.
[InaBnenne u KpUCTAIN3AIUA.

Paznesn 3: DieKkTpoaMHAMHUKA.

3.1. DnekTpuyeckoe moJie. IEKTPUIECCKUE 3apsA/Ibl. 3aKOH COXPAaHECHUS
3apsana. 3akoH Kynona. Pacxon OieKTposHEprum M pacuer €€ CTOMMOCTH.
Onextpuyeckoe mnone. HanmpspkeHHOCTh 3iieKTpuueckoro mnouid. IIpuHiun
cyneprio3uninu mojeit. Pabora cun anextpocrarnyeckoro moss. [lorenmman.
Pa3zHocTh moTteHnuanoB. DKBUMOTEHIMAIbHbIE NOBEPXHOCTU. CBS3b MEXKIY
HaIPSDKEHHOCTBID M PAa3HOCTBIO NOTEHLHMAIOB  AJIEKTPUYECKOrO  IMOJIS.
JusnekTpuku B 3eKkTpudyeckoM mnose. llonspuzamust  THUAIEKTPUKOB.
[IpoBonnuku B 3nexktpudyeckoM mnoje. Konpencaropsl. CoenvHEHHE KOH-
JIEHCATOpOB B Oarapero. DHeprus 3apsHyKEHHOTO KOHJEHcaTopa. DHEprus
AIEKTPUYECKOTO TOJIS.

Hemoncmpayuu

B3anmoneiictBue 3apsokeHHBIX Ted. [IpOBOJHHUKM B 3JIEKTPUYECKOM
rone. JIM3JIeKTpUKH B 3JIEKTPUYECKOM Mosie. KoHaeHcatopsl.



Jlabopamopnas paooma. Onpenenenue ANEKTPUYECKOTrO
CONPOTHUBIIEHUS MPOBOJHUKA 1O 3aKkoHY Oma. Onpenenenne DJ[C uctounnka
TOKaA.

Camocmoamenvnan  padomahNe9.  PenieHue  KOMIIETEHTHOCTHO-
OpUEHTHUPOBAHHBIX 3a]1a4.

3.2. 3aKkoHbI TOCTOSIHHOIO TOKA. YCJIOBHUS, HEOOXOIUMBIC IS
BO3HMKHOBEHUS M TMOJJCpPKAHUS DJIEKTpUUeckoro Toka. Cuina Toka H
IJIOTHOCTh TOKa. 3akoH Owma g ydactka nenu 6e3 DJIC. 3aBUCHMOCTH
AJIEKTPUYECKOTO COMPOTHUBJICHHUS OT Marepuana, JJIMHBI MW IUIOLIAId
MONEPEYHOTO  CEYCHUST  NPOBOJHHUKA.  3aBUCHUMOCTh  AJIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKOB OT TEeMIEpaTyphbl. DJIEKTPOABUXKYIIAS CHia
HWCTOYHMKA TOKA. 3akoH Oma mis nojsiHou nenu. CoelMHEHUe MPOBOJIHUKOB.
CoenuHeHue MCTOYHHUKOB DJIIEKTPUUECKOW SHEpruu B OaTapero. 3aKoH
Jixoynsi—IJlennia. PaboTta ¥ MOIIHOCTH 3JIEKTPUYECKOrOo ToOKa. TerioBoe
JIICUCTBHUE TOKA.

Hemoncmpayuu

TennoBoe AENCTBHUE SIEKTPUUECKOTO TOKA.

CoOcTBeHHas U TpUMECHasi IPOBOJUMOCTbH IMOTYTPOBOTHUKOB.

[TomynpOBOAHUKOBBIN THO/I.

Tpansucrop.

OmneIT Dpcrena.

Jlabopamopnasa padoma.

OrnpeneneHue 3IEKTPUUECKOTO COMPOTUBIICHUS MMPOBOJHUKA IO 3aKOHY
Oma.

Omnpenenenne 3/[C ncroynmka Toka.

Camocmoamenvnaa padomahNel(. 1lonroroBka mpe3eHTaMM 1O TEME:
«IIpumeHeHne noJIympoOBOTHUKOBBIX TPUOOPOBY.

3.3. Duaexktpuyeckuid TOK B mnojynpoBoanukax. CoOcTBeHHas
IPOBOJUMOCTH MOJYNPOBOAHUKOB. [101ynTpOBOJHUKOBBIE TTPUOOPHI.

Hemoncmpayuu

B3aumoseiicTBue MPOBOAHUKOB € TOKaMU. OTKIOHEHHE 3JIEKTPOHHOTO
My4yKa MAarHUTHBIM TMOJIEM. OJEKTPOJBUraTelb. JJIEKTPOU3IMEPUTEIbHBIE
PUOOPHI.

Camocmoamenvnaa paoomaNell. PemeHue KOJIUYECTBEHHBIX U
KaueCTBEHHBIX PA3HOYPOBHEBBIX 3a]1a4.

3.4. MaruuTHOoe moJie. B3aumopeiicTBue TOKOB. BekTop MHIyKIMH
MarHUuTHOTO T10Jis. MarHuTHBIM TIOTOK. JleMCTBHME MArHUTHOTO IIOJISI Ha
npwkymuics 3apan. Cuna Jlopenna. JlelicTBUE MAarHMTHOTO TOJISL Ha
NpSMOJIMHEHWHBIA TPOBOJAHUK ¢ TOKOM. 3akoH Awmrmepa. PabGora 1o



MEPEMENICHUI0 TPOBOJHUKA C TOKOM B MarHuTHoM mnoJie. OmnpeneneHue
YAEIBHOIO 3apsiia. Y CKOPUTENH 3apsKEHHBIX YaCTHULI.
Hemoncmpayuu
OnexrpomaruuTHas HHAyKuus. OnbiTel Gapazes.
3aBucuMocth J/]C caMOMHIAYKIMU OT CKOPOCTH M3MEHEHHUs CUJIbI TOKa
Y UHIYKTUBHOCTH IIPOBOJIHUKA.
PaGota snextporenepartopa. Tpancdopmarop.
Jlabopamopnaa paboma. VI3yueHue SBICHUS DIEKTPOMArHUTHON
VUHIYKIHH.
Camocmosamenvnasa pabomANel2. VI300pereHre colHeyHOM OaTtapen U3
MOJAPYYHBIX CPEJCTB.
Camocmoamenvrnasn paoomiNel3. CocTaBIIeHUE DIEKTPUUYECKUX LIENIEN C
MOCJIEIOBATEIbHBIM U MAPAJIETbHBIM COCTUHEHUEM.
Camocmoamenvnasa pabomNel4. IloaroroBka COOOLIEHUM MO TeME:
«IIpumeHenne koyie0aTeNbHbBIX KOHTYPOB B PAAHOTEXHUKEY.
3.5. DJIeKTPpOMArHUTHAsA UHAYKIUA. DJIEKTPOMAarHUTHAs WHIYKIUS.
Buxpesoe anekrpuueckoe moie. CaMOMHAYKIUSA. DHEPTHAsSI MATHUTHOTO TTOJIS.

Paznea 4: KoJsieOaHusi M1 BOJIHBI

4.1. Mexanu4eckue KoJieO0aHusl.

Konebarenbnoe nBuxenue. ['apmonudeckue kosnebOanus. Ceob0oHble
Mexanuyeckue Konebaunus. JIUHEWHbIE MEXaHUYECKHE KoyieOaTeIbHbIE CH-
crembl. [IpeBpamienne sHepruu mpu KosiebaTeabHOM JBWKEeHHUU. CBOOOIHBIC
3aTyXawlIue MeXaHW4YecKue KoJsieOaHus. BovlHyycoeHHble MmexaHuuecKue
KoJledanus.

Hemoncmpauuu

CB0OOIHBIE U BBIHYX/ICHHBIE MEXaHUYECKHE KoebaHus. Pe3oHaHc.

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

Jlabopamopnasa paboma. V3yuenve 3aBUCUMOCTHU TEeproaa KoeOaHUs
MasTHUKA OT JYTMHBI HUTH.

Camocmoamenvuasa pavomahNel5. PemieHue MetanpeIMETHBIX 3aJad.
Camocmoamenvnana paoomahNel6. IloaroroBka mnpe3eHTAUM IO TEMeE:
«IIpumenenue ynbTpa3ByKa U HHOpPa3ByKay.

4.2. VYnpyrue BoJHBbI. IlonepeyHbie ¥ NOPOJOJIBHBIE  BOJIHBI.
XapakTepuCTUKH  BOJIHBI.  YpaBHEHHUE  IUIOCKOHW  Oeryimieid  BOJIHBI.
Nurepdepeniius BoaH. Ilonstue o audpaxkiyu BOJH. 3BYKOBBIE BOJIHBI.
VYapTpa3ByK U €ro NnpuMeHEHHUE.

4.3. JieKTpOMarHuTHeble Kosedanus. CB0OOOIHBIEC SJIEKTPOMArHUTHbBIE
kosnebanus. [IpeBpalenue sHEpPrun B Kojie0aTeIbHOM KOHTYpE. 3aTyXaromue
AIIEKTPOMATrHUTHBIE KoJieOaHusl. I'eneparop He3aTyXaroumx
ANIEKTPOMATHUTHBIX KoJeOaHuil. BbIHYXIEHHbIE SJIEKTpUUYECKHE KOJeOaHUs.
[Tepemennsiit TOK. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE M MHIYKTUBHOE



CONPOTHUBJICHUS MEPEMEHHOI0 TOKa. 3akoH OMa ISl AJIEKTPUYECKOW LIeNH
NMepeMEeHHOTro Toka. PaboTa M MOIIHOCTH MEPEMEHHOTrO ToKa. [ 'eHepaTopsl
Ttoka. Tpancdopmaropsl. Toku BbicOkoM yacToThl. [lomydenue, mepemada u
pacrpeneneHme dJIEeKTPOIHEPTUH.

Hemoncmpayuu

CBoOomHbIE  3JEKTpOMAarHuTHele  KosneOanus.  Ocmuiorpamma
nepeMeHHoro Toka. KoHIeHcaTop B Lienu NepeMeHHoro Ttoka. Karymka
WHIYKTUBHOCTH B IIENU MEPEMEHHOTO TOKa. Pe30HaHC B MOCIENOBATENbHOM
LENA TMEPEMEHHOr0 ToKa. M3iydeHune W MpUEeM SJIEKTPOMATrHUTHBIX BOJIH.
Pannocss3s.

Camocmoamenvnaa paoomalNel7. Pelnienue 3amad coO CHEUAAIBHBIM
YKIIOHOM.

4.4. DJjeKTpOMArHMTHbIEe BOJIHbI. OJIEKTPOMAarHUTHOE TIOJIE KakK
OCOOBI BUJ MaTepuH. OIJIEKTPOMAarHuTHbE BOJHBL. Bubpatop I'epua.
OTkpheIThIlE KONEOaTenbHbll KOHTYp. M300perenue pamuo A. C. IlonoBbiM.
[TonsiTue o paguocs3u. [IpuMeHeHne AMeKTpPOMarHUTHBIX BOJIH.

Paznea 5: OnTuka.

5.1. IIpupoaa cBera. CKOpPOCTh pacIpOCTPAaHEHHUsS] CBETA. 3aKOHBI
oTpaxkeHust U TpesiomyieHus cBera. [lonmHoe orpaxkenwe. JInmH3bl. ['na3 kak
ontuueckas cuctema. OnTudeckue mpudopsl.

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

5.2. BoJaHoBble cBolicTBa cBetra. lHTepdepeHuus  cBeTa.
KorepentHocTh cBeTOBBIX Jyueld. HMHTepdepeHUMs B TOHKHX IUIEHKaX.
[Tomocer  paBHoii  Tonmuuebl.  Kombna — Hetorona.  HMcnosb3oBanue
uHTEepdepeHIun B Hayke U TexHuke. Judpakius ceeta. dudpakunsa Ha meau
B MapayuieNbHbIX Jy4yax. Judpakuuonnas pemerka. [lonarue o ronorpaduu.
[Momapuzanus  nonepeunblx  BosiH. [lomapusamusa  ceera.  [[BoiHOe
nyuenpenomienue. [longapounsl. Jucnepcust ceeta. Buabl ciektpoB. CeKTpbl
ucnyckanus. CrekTpsl MOMIOMICHUs. YbTpaduoneroBoe U HH(ppakpacHoe
n3inydyeHus. Pentrenosckue nyuu. X npupoia u CBOMCTBA.

Hemoncmpayuu

3aKkoHBl OTpakeHUs W mnpenomiieHHus cBera. [loaHoe BHYTpeHHee
orpaxenue. Ontuueckue npudopsl. Uutepdpepenius crera. Judpakius ceera

[Tonsipusanus ceera.

ITonydyeHue cekTpa ¢ TOMOIIBIO IPU3MBL.

[Tonydyenue crekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PELIETKH.

CnekTpocKoTIl.

Jlabopamopnasa paboma.

OmnpeneneHue NoKazaress MPeJOMIIEHUS CTEKJIA.



Jlabopamopnaa paboma (¢ hopme npakmuueckoit n0020moeKu).

Habmonenue narepdpepeHunu u nudpakinm cBeTa.

Camocmosamenvnan  padomahNel9.  Iloctpoenue  H300pakeHUS
JABAEMOE JINH30M.

Camocmoamenvnaa  padomaNe2(). Iloaroroska JOKJIaza C
npe3eHTalMed 1o  oJHOM  BbIOpaHHOW  Teme:  MHdpakpacHoe U
yIbTpadUOIETOBOE U3TyYeHHS. PEHTT€HOBCKOE U3ITyUEeHHE.

Paznes 6. OCHOBBI CIeNHAJIBHON TEOPHUH OTHOCUTEILHOCTH.

6.1. OcHOBBI crenuaJIbHOM TEOPUH OTHOCHUTEJLHOCTH.
NHBapuaHTHOCTh MOIYJISl CKOPOCTM CBETA B BaKyyMe. [TocTynarsl
OviHmreHa. [IpocTpaHCcTBO M BpeMs CieUaIbHOM TEOPUN OTHOCHUTEIIBHOCTH.
CBs13b MacChl U HEPTUU CBOOOHOM YaCTUIBI. DHEPTUs MTOKOSI.

Camocmoamenvnasn paoomahNe2l. TlonrotoBka cooOlleHUE MO TEME:
«IIpakTnueckoe IIPUMEHEHUE MTOJIOKEHU I CHEUUAIbHOW  TEOpUHU
OTHOCUTEIBHOCTH (LUKJIOTPOHBI- YCKOPUTENH 3apsHKCHHBIX YaCTHUII)»

Pa3znes 7. JjieMeHThI KBAHTOBOW (PU3NKH.

7.1. KBanToBasi ontuka. KBantoBas runore3a Ilmanka. @OTOHBL.
Buemnnii  gorosanexrpuueckuit 3gdekr. Buyrpennuit dbortoaddexr. Turmsb
($hOTORIEMEHTOB.

Jemoncmpauuu

dotorddekr.

Camocmoamenvnaa padomaie22,

[TogroroBka scce no teme: «lIpumenenue siBnenus gortodrdpdexra B
MO€EH CeHaIbHOCTH

7.2. ®uzuka aroma. Pa3ButHhe B3MUISA0B HA CTPOCHUE BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax Bojopoja. SaepHas Mojleilb aToma.
Omnwitel D. Pesepdopna. Moaens aroma Bogopona mo H. bopy. KBantoBsie
TE€HEPaTOPBI.

Hemoncmpayuu

JluHenyaTele CHEKTPBl pPa3IMYHBIX BeElIECTB. l3myueHue maszepa
(KBAaHTOBOT'O I€HEpPATOPA).

Camocmoamenvnaa paoomaNe23. TlonroroBka mpe3eHTalMi MO0 TEME:
«H. bop».

7.3. ®u3uKka aTOMHOIO siApa. EcrecTBeHHas paluOaKTUBHOCTh. 3aKOH
paanoakTUBHOrO  pacnaaa. CnocoObl  HAOMIOAGHHS UM PErucTpaluu
3apshKeHHbIX yacTull. Dddext BaBunoBa — YepenkoBa. CTpoeHUE aTOMHOTO
anpa. [ledexkr macchl, dHeprus CBSI3U W YCTOMYMBOCTb ATOMHBIX SIZIED.
Anepubie peakuuu. McKyccTBeHHass paAMOAaKTUBHOCTB. JlEJIEHHE TSDKEIbIX
anep. LlemHas spaepHas peakuus. YmpasisieMmas LENHas peakuus. SnepHbii



peaktop. IlomydeHne pagMOaKTUBHBIX M30TONOB M HMX IPUMEHEHUE.
buonornyeckoe nelcTBHE PAJAMOAKTHUBHBIX M3IyYEHUW. OJeMEHTapHbIE
YaCTHIIBL.

Hemoncmpayuu

CueTuyrK MOHU3UPYIOLINX U3ITYyYEHHUM.

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

TemMaTuKa HHAUBUAYAJIbHBIX IPOEKTOB:
* Anekcanap CrenanoBud [lonoB — pycckuil yueHsblid, n300peTareiib paauo.
* AnlbTepHATUBHAS YHEPTETHKA.
* AKyCTHYECKHE CBOWCTBA ITOIYIIPOBOJIHUKOB.
* AtoMHas Oartapeiika U paIMOaKTHUBHBIE MMOJCBETKH
» Guznyeckre MPUHIUIBI QYHKIMOHUPOBAHUS HHPOPMALIMOHHBIX U
TEJIEKOMMYHUKAITMOHHBIX CUCTEM
* ACTpOHOMMS HAIIMX JHEN. ACTEPOUIBI.
* AtomHas ¢usuka. M3otomnsl. [IppumeHenne paanoakTUBHBIX U30TOIOB.
* beCKOHTaKTHBIE METOIBI KOHTPOJIS TEMIIEPATYPBI.
* bunosnspHeie TPaH3UCTOPBHI.
* Benuuaiimme oTKpbITUS PUUKH.
* DIIEKTpUYECKHUE pa3psabl Ha CIIy>KOe ueaoBeka.
* Biusinue nedextoB Ha (prU3nUecKue CBOMCTBA KPUCTAIIIOB.
* BcenleHHas U TEMHAsi MaTEpUsL.
* ['onorpadus u ee npuMeHeHue.
* becnipoBoHAas nepenaya dIEKTPUYECTBA
* ludpakius B HaIIeH KU3HU.
 JKunkne kpucrasisl.
* 3HaueHue OTKpbITHIL ["anumes.
» Anb0epT DHHIITENH U dpoBas TexHuka (poroanmaparsl U T.11.).
* lcnionb30BaHue JIEKTPOIHEPTUU B TPAHCIIOPTE.
* Kinaccugukanus u xapakTepUCTHKH 3JIEMEHTAPHBIX YaCTHUII.
* KpuonnexktpoHuka (MUKPOIJIEKTPOHUKA U XOJION).
* BO3MOKHOCTH COBPEMEHHBIX JIA3€POB.
* Jleonapno na Bunun — y4eHsIit u ©300peTaTes.
* MukpoBoiaHOBO€E u3nydeHue. [lonb3a u Bpen.
* MeTo; MeUeHBIX aTOMOB.
* MeTo/pl HaOMIOEHUS U PETUCTPALUU PAIMOAKTUBHBIX U3TYyUYEHUN U YaCTHII.
* HanotexHosorust — mMexxaucumIuivHapHas o01acth GyHAaMEHTAIbHON U
NPUKJIATHON HAYKH U TEXHHKHU.
* Huxona Tecna: ;ku3Hb U HEOObIYaTHBIE OTKPBITHSIL.
* Huxonait KonepHuk — co3nareins reJIMOLeHTPUIECKOM CUCTEMBI MUPA.



* Hunibe bop — onmH u3 co3mareneit COBpeMEHHOU (PU3UKH.

* Hykneocunres Bo BeeneHHOM.

* OnTUYECKUE SIBJIICHUS B IPUPOJIC.

* OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXITPOBOAUMOCTH.
* [IepeMeHHBI PTEKTPUYECKUN TOK U €r0 IPUMEHEHHE.

* [[ma3zmMa — 4eTBEpTOE COCTOSIHUE BEILIECTBA.

* [InaneTsl COMHEYHOM CUCTEMBI.

* [TosiympOBOAHUKOBBIE TATYUKH TEMIIEPATYPBI.

* [IpuMeHeHNe )KUIKUX KPUCTAIIIOB B IPOMBIILIEHHOCTH.

* [Ipumenenue siepHbIX peakTopoB. * [Ipupona peppomarnerusma.

* [IpoGaeMbl HKOJIOTUH, CBSI3aHHBIE C UCIIOJIb30BAHUEM TEILJIOBBIX MAIIIHH.
* [Ipoucxoxnenne COJIHEUHONU CHCTEMBI.

* [Ibe30351eKTpUUECKUil 3PPEKT ero NpUMEHEHHUE.

* PeIMKTOBOE U3ITyYEHHE.

* CeHCOpHBbIE PKpaHbl U (HPU3NYECKUE TTPOLIECCHI

* PoxxneHnue u 3BOJIIONHS 3BE3]I.

* CoBpeMEHHas1 CIyTHUKOBAS CBSI3b.

» CoBpemeHHas ¢pu3nuecKas KapTuHa MUPA.

* COBpEMEHHBIE CPENICTBA CBSI3U.

* ConHIlE — MCTOYHUK >KM3HH Ha 3eMIIe.

* YIpaBisieMblii TEPMOSIAECPHBIA CUHTES. * Y CKOPUTEM 3apSKEHHBIX YACTHILI.
* ®u3nKa B COBPEMEHHBIX TEXHOIOTHSIX

» dusnyeckre CBOMCTBA aTMOC]EPHI.

* DOTORIEMEHTHI.

* UepHbI€ IBIPHI.

* [IIxana 3€KTPOMAarHUTHBIX BOJIH.

* DKOJIOTMYeCKre MPOOJIEMBI U BO3MOKHBIE MYyTH UX PELICHUS.



XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM
JAEATEJBHOCTU CTYAEHTOB

Copneprxanue oOyueHHs

XapakTepuCTHUKA OCHOBHBIX BUJIOB JICATEIILHOCTH CTYICHTOB
(Ha ypoBHE Y4EOHBIX NEHCTBHIN)

BBenenue

YMeHUs NOCTaHOBKH LieJIeH 1eTeIbHOCTH, IIaHUPOBaHMsI c00-
CTBEHHOMU J€SATEIBHOCTH Il JOCTUKEHUS IOCTaBIEHHbIX
LeJsieH, NpeBUICHNUs BO3SMOXKHBIX PE3Yy/IbTaTOB ITUX JAECHCTBHH,
OpraHMU3alMi CAMOKOHTPOJIS U OLIEHKH I1OJY4E€HHbIX
pe3yabTaToB. Pa3BuTHe CIOCOOHOCTH SCHO U TOYHO U3JIaraTh
CBOM MBICJIH, JIOTHUECKA 00OCHOBBIBATh CBOIO TOUKY 3PEHUS,
BOCIIPMHUMATh U aHAJIM3UPOBATh MHEHUS COOECEHUKOB,
MIpU3HaBas IPaBO APYroro 4yejaoBeKa Ha NHOE MHEHHUE.
IIpousBenenue uzmepeHus pU3NUECKUX BEJINYUH U OLICHKA
IPaHULbI IOIPEIIHOCTEN U3MEPEHUT.

[IpencraBnenue rpaHULbl TOTPELIHOCTEH H3MEPEHUH IPU
MMOCTPOCHHUH T'Pa(UKOB.

YMeHue BbICKa3bIBaTh TMIOTE3bI AJ1s1 OObSICHEHUS
Ha0JIt0/1aeMBIX SIBJICHUM.

YMeHue npeasiaratb MOAEIH sIBICHUH.

VYka3aHue rpaHull IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
N3noxeHne 0CHOBHBIX MOJ0XKEHNUN COBPEMEHHON Hay4HOM
KapTHHBI

MUpa.

[IpuBenenre NpUMEPOB BIMSHUS OTKPHITHIA B (U3UKE HA
IIPOrpecc B TEXHUKE U TEXHOJIOTUU ITPOU3BOJICTBA.
Wcnonp3oBanne MuTepHeTa ais noucka HHGopManuu

1. MEXAHUKA

Kunemamuxa

[IpencraBieHre MEXaHUUECKOTO ABM)KEHUS Tela YPaBHEHUSIMHU
3aBUCUMOCTH KOOPAMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHHU.
[IpencraBieHre MeEXaHUUECKOTO ABM)KEHUS Tena rpadpuxamu
3aBUCHUMOCTH KOOPAMHAT U MPOEKIUEN CKOPOCTU OT BPEMEHH.
Omnpenenenne KOOpAUHAT MIPOUIEHHOTO MyTH, CKOPOCTH U
YCKOpEHUs Tena 1o rpadukaM 3aBUCUMOCTH KOOPAMHAT U
MPOEKIMI CKOPOCTH OT BpeMeHU. OnpeiesieHre KoopJuHaT
MIPOHJEHHOIO ITyTH, CKOPOCTH M YCKOPEHUS Tella 10
YpaBHEHUSIM 3aBUCUMOCTH KOOPAMHAT U MPOEKIUIl CKOPOCTU
OT BpEMEHH.

[IpoBenenue cpaBHUTENBHOIO aHAJIM3a PABHOMEPHOTO U
PaBHOIIEPEMEHHOTO JBUKEHUIA.

VYka3zaHue UCIOJIb30BAHUS TOCTYNATENLHOTO U BpaIlaTeIbHOTO
JBUKECHUM B TEXHHKE.

[Ipro6perenue omnpiTa paboOThI B TPYIIIE C BHIMOIHEHUEM
Pa3IMYHBIX COLMAIIBHBIX POJIEH.

Pa3paboTka BO3MOXHOW CUCTEMBI ACUCTBUN U KOHCTPYKIIUU
JUISL SKCTIEPUMEHTAIILHOTO ONPEEIICHNU KUHEMAaTHYECKUX
BEJIMYMH.

[IpencraBnenne HHPOPMALIUU O BUAAX JIBUKCHUS B BHJIE
TAOJIUIIBI




3akonvl mexanuxu
Hviomona

OOBsicHEeHHE IEMOHCTPALMOHHBIX
9KCIIEPUMEHTOB, IIOATBEPKAAOIINX 3aKOH
HUHEPLUH

W3mepenune Maccol Tena.

W3mepenne cuitbl B3aMMOJEHCTBHS TEIL.
Brruncnenue 3Ha4eHUs CUIT IO U3BECTHBIM
3HAQ4YECHUSIM MaCC B3aMMOICUCTBYIOIIMX TEI U UX
YCKOPEHHUI.

BrrunciieHne 3HaueHus1 yCKOPEHUM TeN MO
W3BECTHBIM 3HAYCHUSAM JEHCTBYIOIINX CHII U
Mace Tedl.

CpaBHeHue CUIIbI IEHCTBUSA U IPOTUBOJACHCTBUSA
[IpuMeHeHne 3aK0Ha BCEMUPHOTO TATOTEHHUS IIPU
pacuerax CHJI M YCKOPEHUI B3aUMOACHCTBYIOIINX
TeJl.

CpaBHeHUe yCKOpeHHs CBOOOIHOTO MajJeHUs Ha
miaHeTax CoIHeYHON CUCTEMBbI

Beinenenue B TekcTe yueOHMKA OCHOBHBIX
KaTeropuil Hay4Hoi HHGOpMaIuu.

3axonul COXPAHERUA 6
MeXaruKke

IIpuMmeHeHNe 3aKOHA COXPAHEHUS UMITYJIbCA JJISl BBIYUCIICHHUS
W3MEHEHUN CKOPOCTEH TeJl IIPU UX B3aUMOJCUCTBUAX.
W3mepenue paboThl CUII U N3MEHEHHE KHHETUYECKON SHEPTUU
Tena. Beruncnenue paboThl CUIT M U3BMEHEHUS! KHHETUYECKOU
SHEPIruu Tena.

Brruncnenue noTeHIMalIbHOM SHEPTUU TNl B TPaBUTALUOHHOM
nosie. Onpeenenne NOTeHMaIbHON SJHEPTUH YIIPYTO
ne(OpMUPOBAHHOTO TeJla M0 U3BECTHOM Aedopmanuu u
KeCTKocTH Teuna. [IpuMeHeHne 3akoHa COXpaHeHus
MEXaHUYECKON SHEPTUU IIPU pacueTax pe3ysibTaToB
B3aUMOJEICTBUI TeJ TPaBUTALIMOHHBIMU CUJIAMH U CUJIAMH
YIPYTOCTH.

VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHHKHU.
VYka3zaHue yueOHbIX AUCUUIUIMH, IPU U3YYEHUH KOTOPBIX
VICIIOJIB3YIOTCSI 3aKOHBI COXPaHEHUS

2. OCHOBBI MOJIEKYJISIPHON ®U3UKHU U TEPMOJUHAMUKH

OcHo8bl MONEKYAAPHOU

Kunemu4eckou meopuu.

Hoeanvuwini 2a3

BrinonHeHue 3KCnepuMeHTOB, CITyKalluX /111 000CHOBaHUS
MoJieKysipHO-kuHeTnueckoit Teopun (MKT). Pemenue 3amay ¢
MIPUMEHEHUEM OCHOBHOT'O YPaBHEHHS MOJIEKYJISPHO-
KMHETUYECKOM TEOPUH I'a30B.

Onpenenenre napaMeTpoB BELIECTBA B ra3000pa3HOM
COCTOSTHUM Ha OCHOBAHWHU YPaBHEHUS COCTOSIHUS HJI€aTbHOIO
raza. OnpezeneHue mapaMeTpoB BEIIECTBA B ra3000pa3HOM
COCTOSIHUH M MTPOUCXOJIAIINX MPOLIECCOB MO TpaduKam
3asucumoctu p (T), V (T), p (V).

DkcnepuMeHTaNbHOE uccienoBanue 3asucumoctu p (T), V (T),
p (V). [IpenacraBnenue B Buse rpa@mkoB H30XOPHOTO,
1300apHOT0 U U30TEPMHUYECKOTO IIPOIIECCOB.

Brrunciienue cpegHell KHHETUYECKON SHEPTUU TEIIIOBOTO
JBUKEHMSI MOJIEKYJI 110 U3BECTHOM TEMIIEpaType BELLIECTBA.
BrickasbiBanue runotes ass o0bsiCHEHUS! HA0II0AaeMbIX




SIBJICHUW. YKa3aHWE IPaHuL] IPUMEHUMOCTH MOJIEIIN
«AIealbHBIN ra3» u 3akonoB MKT

Ocnogul
MmepMOOUHAMUKU

W3mepenne KoaruuecTBa TEIUIOTHI B IIPOIECCaX TEIUIONEePEeIadH.
Pacuer konuuecTBa TEIIOTHI, HEOOXOUMOTO JUIsl
OCYIIECTBIICHHS 33JJaHHOTO IIpoIiecca ¢ TEeIUIoNepeauci.
Pacuer u3smeHeHus: BHyTpEeHHEH SHEpruu Tell, paboThl U
MEePEJaHHOTO KOJIMYECTBA TEIIOTHI C UCIIOJIb30BaHHEM MIEPBOTO
3aKOHa TepMOAMHAaMUKU. PacyeT pabGoThl, COBEPILICHHOH ra3oMm,
o rpaduKy 3aBUCHMOCTH

p (V).

Brruucnienue paboThl ra3a, COBEpIICHHONW P U3MEHEHU U
COCTOSIHUSA 1O 3aMKHYTOMY LuKIy. Beruncnenue KI1/I npu
COBEpPILIEHHUH T'a30M pabOTHI B IIPOIIeccax U3MEHEHHUS
COCTOSIHUS TI0 3aMKHYTOMY LIUKITy. OOBsICHEHHE IPUHIIUIIOB
JeMCTBUS TEIJIOBBIX MamuH. JleMoHCcTpanus posin GU3NKU B
CO3JIaHMH U COBEPLICHCTBOBAHUU TEIUIOBBIX JBUTaTeNEH.
W3noxenne CyTH SKOJIOTUIECKHX MPOOIeM, 00YCIOBICHHBIX
paloTOIl TEIIOBBIX JIBUTATENEN U NTPEJUIOKEHUE ITYTH UX
pemieHus. YKazaHue rpaHul] IPIMEHUMOCTH 3aKOHOB
TEPMOJIMHAMUKH. Y MEHUE BECTH JIUAJIOT, BBICIIYIINBATh
MHEHHE OIMOHEHTA, Y4aCTBOBATh B IMCKYCCHUH, OTKPBITO
BBIpA)XaTh U OTCTAaUBaTh CBOIO TOUKY 3PEHUS.

VYkazanue yueOHbIX AUCUUIUINH, IPH U3Y4EHUH KOTOPBIX
UCHOJIb3YIOT yueOHbIH MaTepran «OCHOBBI TEPMOJANHAMKIY

Ceoticmea napos,
JoHcuUOKocmet, meepowlx
mein

N3mepenne BIa)KHOCTU BO31yXa.

Pacuer konmuecTBa TEMIOTHI, HEOOXOAUMOTO IS
OCYILIECTBIIEHUS MPOLIECCA NTEPEXOA BEMIECTBA U3 OJJHOTO
arperaTHOro COCTOSIHUS B

ApYroe.

OKCIepUMEHTAIBHOE MCCIIEN0BAHUE TEIIOBBIX CBOWCTB
BemecTsa. [IpuBeneHne NpuMepoB KalWIISPHBIX SIBJICHUH B
OBITY, IPUPOJIE, TEXHUKE.

HccnenoBanne MEXaHUYECKUX CBOMCTB TBEPABIX TEII.
[Ipumenenne pU3NYECKUX MOHATUN U 3aKOHOB B YUeOHOM
MaTepuaie npo(ecCHOHaIBHOIO XapakTepa.
Hcnonb3oBanue MHTEpHETA U1 TOMCKA HHPOPMALIUU O
pa3paboTKax U MPUMEHEHUSIX COBPEMEHHBIX TBEPABIX U
aMOp(HBIX MaTepHaIOB

3. BJEKTPOIUHAMHUKA

Anexmpocmamuka

Boruncnenue cuin B3auMoAEHCTBUS TOUEUHBIX SJIEKTPUUECKUX
3aps0B.

Brruncnenmne Hanps»KeHHOCTH 3JIEKTPUUECKOTO MOJISl OJTHOTO U
HECKOJIbKMX TOUYEYHBIX JIEKTPUUECKUX 3apsI/I0B.
Boruncnenue noreHImana 31eKTpUIECKOro MoJis OHOTO U
HECKOJIbKMX TOYEUHBIX JIEKTPUUECKUX 3apsiioB. M3mepeHne
Pa3HOCTH MOTEHIUAJIOB.

W3mepenue 3Heprun AEKTPUIECKOTO OIS 3apSKEHHOTO
KOH/IEHCATOPA.

Boruncnenme sHepruu 3J1eKTpUYeCcKOro Mol 3apsyKEeHHOIO
KOHJIEHCATOPA.




Pa3paboTka miuaHa 1 BO3MOKHON CXEMBI IeHCTBUI
SKCIEPUMEHTAIIBHOTO ONPEIEIECHUS IIEKTPOEMKOCTH
KOH/JIEHCATOPa U IUIJIEKTPUYECKON IIPOHULIAEMOCTH BEIECTBA.
[IpoBeneHune CpaBHUTENBHOTO AHAJIW3A TPABUTALIMOHHOTO U
3JIEKTPOCTATHYECKOTO IO

Tlocmosnnvit mox

OOBsicHEHHE TIPUPO/BI FTEKTPUUECKOT0 TOKA B

MeTaljiax, MEeKTPOJINTaX, ra3ax, BaKyyMe 1

IIOJIyNpOBOAHUKAX [IprMeHeHune 31eKTpoan3a B TEXHUKE
[IpoBeneHue cpaBHUTENBHOIO aHAJIN3A

HECaMOCTOSITEIIBHOTO U CAMOCTOSITEIBHOIO

ra3oBbIX pa3psioB

N3mepenune MoniHocTH 3eKkTpudeckoro Toka. M3mepenue 31C
U BHYTPEHHETO CONIPOTUBJICHUS HCTOYHHKA TOKAa. Brinonnenue
pacyeToB CHJIbI TOKA U HANPSDKEHUI Ha y4acTKax
anekTpuyeckux uemneid. O0bsCHEHNE HAa TpUMEpe
JIEKTPUUECKON 1ienH ¢ 1ByMs uctouHnukamu Toka (3/1C), B
KAaKOM CJ1y4ae UCTOYHUK 3JIEKTPUUECKOMN 3HEeprun paboTaeT B
peKuMe reHepaTopa, a B KAKOM — B PEKUME ITOTPEOUTEIS.
Onpenenenue TemMnepaTypbl HUTU HakaiauBaHus. V3mepenue
NEKTPUYECKOTO 3apsAa 3JeKTpoHa. CHATHE BOJIbTaMIIEPHON
XapaKTepUCTUKU anoja. IIpoBeneHre cpaBHUTENBHOTO aHATIN3a
IIOJIYIIPOBOXHUKOBBIX JUOJIOB U TPHUOJIOB.

Wcnonp3oBanne MHTEpHETa 17151 HoMCKa HH(OPMALIUU O
MIEPCIIEKTUBAX Pa3BUTHUS MOJIYITPOBOJHUKOBOM TEXHHUKH.

Y cTaHOBKAa NPUYNHHO-CIIEICTBEHHBIX CBA3EH

Maecnummnuvie sienenus

W3mepenne MHIYKIIMU MarHuTHOTO 1oJisd. Berancnenue cui,
JEHCTBYIOIMX HAa IPOBOJAHUK C TOKOM B MAarHUTHOM TIOJI€E.
Boruncnenue cui, 1eHCTBYIOIIMX Ha dJIEKTPUUECKUN 3apsi,
JBUKYIIUICS B MATHUTHOM IIOJIE.

HccnenoBanue siBIEHNN JIEKTPOMArHUTHOW MHAYKIIMH,
CaMOUHIYKIUH.

Brruucnenue sHeprun MarHuTHOro noss. O0bsicHeHne
MpUHLIMIA JeHCcTBUS 3neKTpoaBurarens. OObsicHEHHE
MIPUHLIMIIA JEMCTBYS T€HEPATOPa IEKTPUIECKOTO TOKA U
ANEKTPOU3MEPUTENBHBIX MpHOopoB. OOBsCHEHNE TPUHITUIA
JeicTBUS Macc-criekTporpada, yCKOpUTeIe 3apsHKeHHBIX
yactull. OObSICHEHNE POJIM MAarHUTHOT'O TIOJISl 3eMJIH B JKU3HU
pacTeHMi, ’KUBOTHBIX, YEJIOBEKA.

[IpuBeneHne npuMepoB MPAKTUYECKOTO MPUMEHEHUS
W3YYEHHBIX SBJICHUH, 3aKOHOB, IPHOOPOB, YCTPOICTB.
[IpoBeneHue cpaBHUTENBHOIO aHAJIN3a CBOMCTB
ANEKTPOCTATUYECKOT0, MATHUTHOT'O U BUXPEBOTO
aneKkTpuyeckux nosuen. O0bsACHEHNE Ha IPUMEpPEe MarHUTHBIX
SBJICHU, TOYeMy (PU3HKY MOXKHO pacCMaTpUBaTh Kak
METaJAUCIUILIIUHY

4. KOJJEBAHUS Y1 BOJIHBI

Mexanuueckue xoneba-
HUs

HccnenoBanue 3aBUCUMOCTH NEpHOIa KOJIeOaHU
MaTeMaTH4YeCKOTO MasTHHKA OT €0 JJIMHBI, MACCHI K
aMIUTMTYBI Konlebanwmii. MccrenoBanre 3aBUCIMOCTH
neproia KojaebaHuil Tpy3a Ha IPYKUHE OT €r0 MacChl U




KECTKOCTH MPYKUHBL. Beruncnenue nepuoia koaeOaHmit
MaTEMaTHYECKOTO MasiTHUKA I10 U3BECTHOMY 3HAYEHUIO €r0
JUIMHBL. Beruricnenne nepuosa kojaeOaHuii rpy3a Ha PYKUHE
10 U3BECTHBIM 3HAYECHMSIM €0 MACChl U )KECTKOCTHU IIPY>KUHBI.
BbipaboTka HaBBIKOB BOCIIPUHUMATh, aHATH3HPOBATH,
nepepadarbIBaTh U NPEABABIATh HH(POPMALIHIO B
COOTBETCTBUU C IIOCTABJIICHHBIMHU 331a4aMH.

[TpuBeneHne npuMepoB aBTOKOJEOATENBHBIX MEXaHUYECKUX
cucreM. [IpoBenenne kiaccupukaum KoiaeOaHui

Ynpyeue sonnvi

V3mepeHue JUTMHBI 3BYKOBOM BOJIHBI TIO PE3YJIbTaTaM
HaOroeHnit uHTEep(EepPEHINHU 3BYKOBBIX BOJIH.
HabGnronenue u o0bsACHEHHE SBICHUN HHTEp(PEPECHIINH U
TU(GPaKIIUU MEXaHUICCKUX BOJH.

[IpencrasieHue o0JIacTel MPUMEHEHHS YIbTPA3BYKa U
MIEPCIICKTHBBI €r0 UCTIOIB30BAHUS B PA3IMIHBIX 00JIACTSIX
HAYKU, TEXHUKH, B ME/IUIIUHE.

W3noxxeHne cyTu 3K0JIOTHYECKUX MPOOJIeM, CBA3aHHbBIX C
BO3/ICICTBUEM 3BYKOBBIX BOJIH HA OPTaHHM3M YElIOBEKa

DnexkmpomacHumHule
Konebanus

HaGioieHue ocuuiorpaMM rapMOHHYECKUX KojeOaHui
CHJIBI TOKA B IIEIH.

H3mepeHue 3JeKTPOEMKOCTH KOHIeHcaTopa. M3mepenue
WHIYKTUBHOCTh KaTyIIKH.

HccnenoBanue sBICHUS DJIEKTPUIECKOrO PE30HAHCA B
OCJIEAOBATEILHON IETIH.

[TpoBeneHmne aHaIOTUU MEXIY GU3UUECKHUMH BETUIMHAMH,
XapaKTePU3YIOMIMMH MEXaHUIECKYIO U DJIEKTPOMATrHUTHYIO
Koie0aTeIbHbIE CUCTEMBI.

Pacyer 3HaueHU CUITBI TOKA M HATIPSKEHUSI HA DJIEMEHTaX
I[N IIEPEMEHHOTO TOKa.

HccnenoBanue NpuHIMNA JeCTBUS TpaHChOopMaTOpa.
HccnenoBanue MpuHITUIA EHCTBUS TeHEpaTopa
nepeMeHHoro Toka. Mcnons3oBanue MHTepHEeTa 1715 OMCKa
WH(OpPMAIIUU O COBPEMEHHBIX CITOCO0aX Mepeavn
AIIEKTPOIHEPTHH

9ﬂ€Kmp0Ma2HUWZHbl€
6OJIHbl

Ocyl1iecTBieHUE pauoNepeiadd U paguonpuema.
UccnenoBanue CBOWCTB 3EKTPOMATHUTHBIX BOJIH C
MOMOIIHI0 MOOUIIBHOTO TenedoHa.

Pa3BuTHE 11IEHHOCTHOTO OTHOIIEHUS K U3y4aeMbIM Ha ypOKax
(bu3UKN 00BEKTaM U OCBAaMBAEMBIM BUJIAM JI€ATEIHHOCTH.
OO0BsicHeHHE TPUHITUTTMATEHOTO PA3INIHsI IPUPOIBI YIIPYTUX
Y DJIEKTPOMATHUTHBIX BOJH. M31105K€HNE CYyTH SKOJIOTMUYECKUX
po0JIeM, CBA3aHHBIX C AJIEKTPOMAarHUTHBIMHU KOJICOAHUSIMHU U
BostHaMU. OOBSCHEHUE POJIU AJIEKTPOMATHUTHBIX BOJH B
COBPEMEHHBIX HCCIIe0OBaHUIX BeeneHHoun

S. OIITUKA

IIpupooa ceema

[IpumeHeHne Ha MPaKTUKE 3aKOHOB OTPAXEHUS U MTPETOMIICHUS
CBETA IPU PEILLICHUH 3a/1a4.

Omnpenenenne COEKTPaIbHBIX TPAHUI] YYyBCTBUTEIbHOCTH
YeJI0BEYECKOro IJ1a3a.

YMeHue cTpouTh H300paxeHus MPEIMETOB, 1aBaeMble




auH3aMu. PacueT pacCTOSIHUS OT JTUH3BI 10 H300paKEHUS
npeaMera. Pacyer ontuyeckoi cuiibl JuH3b1. MI3Mepenue
(hOKYCHOTO paccTOsIHUS JTUH3EL. VcIbITaHne MOIese
MMKPOCKOIIA M TEJIECKOIa

Bonnosvie ceoticmea
ceemada

Habmtonenue siBineHust nHTEp()EPeHLINU STEKTPOMArHUTHBIX
BosiH. Habmoienue siBinenus qudpakiiy 3JeKTPOMarHUTHBIX
BoJIH. HabumroieHue siBieHust MosIsipu3alii 3JIeKTPOMArHUTHBIX
BOJIH. MI3MepeHune JIMHbI CBETOBOM BOJIHBI IO pe3yibTaTaM
HaOIoIeHus iBNICHNs nHTepdepeninu. Habmronenne sBieHus
mudpaxuu ceeta. HabmoieHue siBieHus noaspu3anuu 1
aucrepcuu ceera. I1Ionck pas3nuumii 1 CX0ACTBa MEXKIY
TUGPAKIIMOHHBIM U TUCTIEPCUOHHBIM CIIEKTPaMHU.

[IpuBeneHre npuMepoB MOSBICHUS B IPUPOJE U
WCIOJIb30BaHUS B TEXHUKE SBIICHUN UHTEep(DEepeHIINH,

T paKuy, MOJIIpU3aluu U aucnepcuu ceera. [lepeuncnenue
METOJO0B IO3HAHUs, KOTOPBIE UCII0JIb30BaHbI IPU U3YUEHUU
YKAa3aHHBIX SIBJICHUN

6.OcHOBBI crIelIHAIbHON TEOPHH OTHOCHUTEJIbHOCTH

Ocnosvl cneyuanvbHou
meopuu
OMHOCUMENbHOCTNU

OObscHeHre 3HaYMMOCTH OlbITa MalikenbcoHa-
Mopian

dopmyaupoBaHUE MOCTYIATOB

OOpscHenne dpdexra 3aMeJICHUsT BpEMCHH
Pacuer sHeprum mokos, UMIyJbca, YHEPTUU
CBOOOJTHOM YaCTUIIBI

BripaboTka HaBBIKOB BOCTIPUHUMAT,
aHAJIM3UPOBATh, ITePepadaThHIBAThL U MPEABSBIIATH
MH(OPMAIIHIO B COOTBETCTBUU C TIOCTABICHHBIMU
3aJlagaMu

7. SJJIJEMEHTBI KBAHTOBOUW ®U3NKU

Keanmosas onmuxa

Habmtonate ¢porosnexTpudyeckuit 3 exT.

O0BaAcHITh 3aKk0HEI CTOJIETOBA U JIaBJICHUE CBETA

Ha OCHOBE KBAaHTOBBIX IPEACTaBICHUI

Hab6monenue dortosnekrpuueckoro spdexra. O0bsicHeHne
3akoHOB CTOJIETOBA HA OCHOBE KBAaHTOBBIX MPE/ICTaBICHUH.
Pacuer MmakcMManbHOM KHHETHYECKOW SHEPTUHU AJIEKTPOHOB
pu (HoTodIEKTpUIecKoM 3 dekTe.

Omnpenenenue pabOThl BBIX0/A AIEKTPOHA 110 TpaduKy
3aBHCUMOCTH MaKCUMAJIbHOM KMHETHYECKOW SHEeprun
(hOTORIEKTPOHOB OT YacTOTHI cBeTa. M3Mepenue paboTsl
BbIX0J1a 3JIeKTpoHa. [lepeuncnenue npubOpoB yCTaHOBKH, B
KOTOPBIX IPUMEHSIETCSI 0€3-UHEPIIMOHHOCTh (PoTodddexTa.
OOBsicHEHHE KOPITYCKYJIIPHO-BOJTHOBOTO JTyaji3Ma CBOMCTB
(dhoToroB. OOBsCHEHHE POJIM KBAHTOBOM ONTHUKH B Pa3BUTHU
COBPEMEHHOM (hU3HUKH

Duszuxa amoma

Brruncnenune qvHbl BOJIHBI 1€ Bpoiiiist yacTuis

C U3BECTHBIM 3HAUCHHEM UMITYJIbCa

HaGmronenne nuHeHvYaThIX CIIEKTPOB.

Pacuer 4acTOThI ¥ AJIMHBI BOJIHBI UCITYCKAEMOT'O CBETA MPHU
Tepexo/ie aToMa BOJIOPO/ia U3 OAHOTO CTAIIHOHAPHOTO




cocTosiHus B ipyroe. OObsACHEHHE TPOUCXOKACHUS
JIMHEWYATOro CIEeKTpa aTOMa BOJOPOJA U pa3Inuus
JMHENUYATBIX CIIEKTPOB pa3jInYHbIX razoB. MccinenoBanue
JIMHEWYaTOro CIEKTpa.

HccnenoBanue npuHIuNa padboThl JIOMHUHECHEHTHOM JIAMITBI.
Habmonenue u o0bsicHeHHE TPUHIINIIA ASMCTBUS Ja3epa.
[IpuBeneHne npuMepOB UCIIONIb30BAHMSI JIa3epa B COBPEMEHHOMN
HayKe U TEXHUKE.

Hcnonp3oBanne MHTEpHETA [T TOMCKA HH(POPMALIAU O
MEPCIEKTHBAX PUMEHEHMS JIa3epa

Du3suxa amomHozo
a0pa

[IpencraBnenue o xapakTepe YeThIPEX TUTIOB
(yHIaMEHTaIbHBIX B3aUMOJICHCTBUI

AJIEMEHTAPHBIX YACTHI] B BHJIC TAOIUIIBI

Hab6mronenue TpekoB anbga-yacTuil B kamepe BuiibcoHa.
PerucrpupoBanue siiepHbIX U3ITYYEHUH C TOMOIIBIO CUETYMKA
[eiirepa.

Pacuer sHepruu cBsi3u aTOMHBIX sAJIEP.

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

OmnpeneneHue NpoayKTOB S/IEPHOMN peaKIuu.

Brruucnenue snepruu, 0cBOO0XKIAIOIICHCS TIPH SIEPHBIX
peakuusax. [loHnManue npeuMyIiecTB ¥ HEAOCTATKOB
WCIIOIB30BaHUsI AaTOMHOM YHEPTUU U MOHU3UPYIOIINX
W3JIY4€HUI B TPOMBIIIUIEHHOCTH, MEAUIIMHE.

N3noxenune cyT 9KOJIOTHUECKUX MPOOJIeM, CBI3aHHBIX C
OMOJOTHYECKUM JIEHCTBUEM PAJMOAKTUBHBIX U3ITyUYEHUH.
[TpoBenenue knaccuduKauy 3MEeMEHTaAPHBIX YaCTHUII 10 UX
(bu3MUecKUM XapakTepuCcTHKaM (Macce, 3aps1y, BpeMeH!
YKU3HH, CTIUHY U T.1I.).

[Tonnmanwue ieHHOCTEN HAyYHOTO MMO3HAHUS MUPA HE BOOOIIEe
JUTSL 4€TTOBEYECTBA B 1IEJI0M, a JUISl KaXJA0ro 00y4JaroIerocs
JIMYHO, LICHHOCTEN OBJIAICHUS] METOJIOM HAyYHOTO TO3HAHUS
JUTSL TOCTHIKEHUS ycTiexa B JIF0OOM BHJIe TTPAKTUUECKON
JIeSITeIbHOCTU




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

OcBoenue mnporpammbl ydeOHoro mnpenmera OYIInm.02 @usuka
OpraHU30BaHO B Y4Ye€OHOM KaOWHETe, B KOTOPOM HMMEETCS BO3MOXKHOCTb
oOecreunTh cBOOOIHBIN JoCTyM B IHTEpHET BO BpeMsi y4eOHOIO 3aHSATUS U B
NepHroJ BHEYy4eOHOM JAESTENbHOCTH 00YyHYarOIIuXCsl.

B cocraR kabuHera (pu3MKyd BXOAUT JiabopaTopusi C J1aOOpaHTCKOM
koMHatoil. [lomemeHne kabuHeTa (PUUKU YIOBJIETBOPAET TPEOOBAHUSIM
CaHUTapHO-3MTHIEMHOJIOTNYECKUX NpaBuil U HOpMaTuBOB (CanlluH 2.4.2 Ne
178-02) u ocHalleHO TUIOBBIM OOOpPYJOBAaHUEM, YKAa3aHHBIM B HACTOSIIHUX
TpeOOBaHUSIX, B TOM 4YHCIE CHEHUATM3UPOBAHHOW YyuyeOHOW MeOenplo U
CpencTBaMu OOy4YeHHUs, JOCTATOYHBIMU JJIS BBITIOJIHCHHUS TPEOOBaHWM K
YPOBHIO TIOJITOTOBKH O0YYaFOIIIHXCA.

Kabuner ocHameH  MyJbTHUMEIUWHBIM  OOOpYyAOBaHHEM IS
MPOCMATPUBAHKUSA  BHU3YyAIbHOW HWHGOpPMAMK 10  (PHU3UKE, CO3TaHUS
pe3eHTalu1, BUCOMATEPUaIOB U T. II.

B cocTtaB yueOHO-METOIUYECKOTO M MaTepUaIbHO-TEXHOJIOTHYECKOTO
obecrnieuenus nmporpammel yueoHoro npeamera OYIlnn.02 duszuka BXOAAT:

* MHOTO()YHKITMOHAJIbHBIN KOMIUJIEKC MTPENOIaBaATEIs;

* HarJsiAHBIE TOCOOMST (KOMIUIEKTHI YYEOHBIX TaONUIl, TUTAKaThI:
«Duznyeckue BEITUYNHBI " byHIaMEHTAIbHBIC KOHCTaHTBI»,
«Mexnynaponnas cucrtema eauaun, CHM», «llepuoguueckas cucrema
xuMudeckux aneMeHTtoB [[.M.MengeneeBa», TOPTPEThl  BBIIAIOIIUXCA
YYEHBIX-(U3UKOB U aCTPOHOMOB);

* nH(pOPMAITMOHHO-KOMMYHHKATHBHBIE CPEJICTBA,

* DKpPaHHO-3BYKOBBIE TTOCOOUS;

* KOMIUIEKT 3JIEKTPOCHA0KEeHUsI KaOMHETa (PU3UKY;

* TEXHUYECKHE CPe/ICTBA O0yUCHNS,

* JIEMOHCTPAIIMOHHOE 000pyA0BaHue (00IIero Ha3HAYCHUS U
TEMaTUYECKHUEe HabOphI);

* nabopaTtopHoe 0060opyaoBaHue (00111er0 Ha3HAYCHUS U TEMAaTUUECKUE
HaOOpBKI);

* CTaTUYECKHE, TUHAMUYCCKHE, JEMOHCTPAIIMOHHBIC U Pa3IaTOYHbIC
MOJICIIN;

* BCTIOMOTaTeJIbHOE 000PYI0BaHNUE;

* KOMIUICKT TEXHWYECKOW TOKYMEHTAIlMH, B TOM YHUCJE MacmopTa Ha
cpenctBa OOyYEeHHS, WHCTPYKIIMHU 110 WX HWCIOJIH30BAHUIO W TEXHUKE
0e30I1acHOCTH;

* OuOIMOTEYHBIN (HOHI.

B Oubmuoreunbii (QoHI BXOIAT Y4e€OHUKH, y4eOHO-METOIMYECKHE
koMmruiekTel (YMK), oOecneunBaromme oOCBOEHHE Y4eOHOro mpeameTa
OV¥YIIan.02 ®wu3zuka, pPEKOMEHJOBAaHHbIE WM  JIONYLIEHHbIE IS
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WCIIONIB30BaHUs B TPO(EeCcCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHU3AIMSIX,
peanu3yronmx  00pa3oBaTENbHYI0  MPOTpaMMy  CpeaHero  oOImiero
obOpazoBanusi B mpenenax ocBoenus [IIICC3 Ha 6a3ze OCHOBHOrO OOIIETO
0o0pa3oBaHUs.

bubmuoreunsii  GoHA MOXKET OBITH  JOMOJHEH  (U3UYCCKUMHU
SHIUKIIONCANSAMH, aTjacaMH, CJIOBApSIMH W XpeCcTOMaTHCH 1o Qu3HKe,
CIIPaBOYHHUKAMHU IO (U3MKE M TEXHHWKE, HAYYHOM W HAYYHO-TIOIMYJISIPHOMN
JUTEPATYPOH €CTECTBEHHO-HAYYHOTO COACPIKAHUS.

B mporecce ocBoeHusi mporpammbl yueOHOro npenmera OYIIam.02
®du3nka 00y4aromUMCsS TIPEIOCTaBIACTCS BO3MOXKHOCTh JIOCTyHa K
AIIEKTPOHHBIM y4EOHBIM MaTepuaiam 1mo Gu3nKe, UMEIOMUMCS B CBOOOTHOM
noctyne B cetd VIHTepHET (JIEKTPOHHBIM KHUTAM, TIPaKTUKyMaM, TeCTaM, 1

zp.).
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NHPOPMALIMNOHHOE OBECIIEHEHUE OBYUYEHUA
JIMTEPATYPA

OcHoBHas JMTEpaTypa

. [Munackuii, A.A. ®usuka: YueOHMK 111 cpea.npod. oOpazoBaHus /
ITunckuit A.A., I'pakoBckuii I'.10., uk FO.N., - 4-e uzg., ucnp. - M.:
®opym, HUL[ MUHDPA-M, 2017. - 560 c. - (IlpodeccuonanbHoe
oOpa3oBaHue). - (BOBC ZNANIUM.COM) - URL:
http://znanium.com/catalog.php?bookinfo=559355 (mata oOpamieHus
26.08.2019).

Jlono/THUTEIbHAS JIATEPaTypa

. JImurpuena, B.®. ®usuka njia nmpodeccuii 1 ClelriabHOCTeH
TexHoJIoruyeckoro mpoduisa: COopHUK 3amau: yued.1mocodme
JIJIS CTY[I. yUpeska. cpen. cieil. oopas./ B.® JImurpueBa- 7-e
n3n., crep. — M.: Akanemus, 2017.-256¢.-1000 ax3.- ISBN 978-
5-4468-4269-8.-Texcr: HerocpeCTBEHHBIH.

. Kysuemnos, C. . CupaBounuk mo pusmke : yuedHOe I1ocodme
nas CIIO / C. U. Kysuemnos, K. 1. Porosun ; mox pexn. B. B.
JlaproHoB. — OJIeKTpPOH. TeKCTOBBIE JaHHbIe. — CapaToB :
IIpodobpasoBanume, 2017. — 219 ¢. — 978-5-4488-0030-6. —
URL: http://www.iprbookshop.ru/66399.html(mara oopanienus
26.08.2019).

. Camoiinenko, II. . EcrectBosHanue. Pu3mKa: yIeOHUK I
CTyH. yuapeska. cpen.cmelr. oopaas. / II.M. camoiiienKo.-2-e u3,.,
crep.-M.: .: Akagemus, 2017.-336¢.-3000 ax3.- ISBN 978-5-
4468-4474-6.-Texct: HermocpeCTBEHHBIMN.

. ®usuka. Mexannueckue kosiebanusa. COOpHUK 3a/ay C PELICHUSIMH :
samagank g CIIO / coct. b. K. JlantenkoB. — CapaTtoB
[Ipodobpazosanue, 2019. — 164 c. — ISBN 978-

. Haxaxr, A. A. MoaerynsapHas pusuka : yaeOHOe mocodme IJIst
CIIO / A. A. Yaxaxk ; mon pegakiueit M. I'. Kyueperxo. —
Caparos : IIpododpasosanne, 2020. — 377 ¢. — ISBN 978-5-
4488-0670-4. — TexcT : oJ1eKTPOHHBIH // DJIEKTPOHHO-
oubamoreunas cucrema IPR BOOKS : [caiiT]. — URL:
http://[www.iprbookshop.ru/91895.html (mara obpairenus:
04.02.2020). — Pesxum mocTyma: OJIs aBTOPUUP.
IOoJIb30BaTeJIeu

. Hakaxk, A. A. Qusura: yuedoroe mocooue g CIIO / A. A.
Yaxkaxg, C. H. JIeryra. — Capatos : IIpodobpasoBanue, 2020. —
541 ¢. — ISBN 978-5-4488-0667-4. — Texcr : 2JIeKTPOHHBIH //
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http://znanium.com/catalog.php?bookinfo=559355
http://www.iprbookshop.ru/66399.html
http://www.iprbookshop.ru/91895.html

8.

9.

OexrporHo-ombmoredrnas cucrema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/92191.html (mara
oboparernusd: 10.02.2020). — PesxuMm gocTymia: aJ1s1 aBTOPU3UP.
[Tonw3oBaTeet

HNuTepHer- pecypcsl

. www.fcior.edu.ru (denepanbHbIi LEHTP UH(OPMAIMOHHO-

00pa3oBaTENbHBIX PECYPCOB).
www.dic.academic.ru  (Akagemuk. CroBapu U  SHIMKJIONEAUN).
www.booksgid.com (Books Gid. DnekTponHas 6MbIMoTEKA).

. www.globalteka.ru (I'moGantexa. I'moOanbHass OMOMMOTEKAa HAYYHBIX

PECypCoB).

www.window.edu.ru (EamHoe OKHO J1ocTyma K 00pa3oBaTEIbHBIM
pecypcam).

www.st-books.ru (JIydmas yueOHas nmuteparypa).

www.school.edu.ru (Poccuiickuit o0Opa3oBaTeIbHBIMI ropTral.
JlocTynmHOCTh,  KauecTBO,  3(PGHEKTUBHOCTH). www.  ru/book

(DnexkTpoHHas OMOIMOTEYHAS CUCTEMA).

. www.alleng.ru/edu/phys.htm (OOpa3oBatenbHble pecypchl HMHTepHeTa

— ®wusuka). www. school-collection. edu. ru (Egunas xosuiexuus
U POBBIX 00pa30BATEILHBIX PECYPCOB).

https//fiz.1september.ru (yueOHO-MeTOIMUYECKas TazeTa «DU3UKaY).
www.n-t.ru/nl/fz (HoGeneBckue naypeatsl o pusuke).

10.www.nuclphys.sinp.msu.ru (Snepnas ¢usuxa B Uu epHeTe).
11.www. college. ru/fizika (Ilogrotoska x EI'D).
12.www.kvant.mccme.ru (Hay4HO-TIOMYJISIPHBIN (DU3UKO-MaTEMaTUYECKUN

xKypHain «KBaHT»). www. yos. ru/natural-sciences/html (ecrecTBeHHO-
Hay4HbII )KypHai 11t Mosiofexu «l1yTh B HayKy»).
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