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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o6meoOpa3oBaTenbHONM yueOHOTO Tpeamera OYIIam.02
du3znka TMnpegHa3HaueHa Ui U3ydeHUs (U3MKM B MPOQECcCCHOHATBHBIX
o0pa3oBaTeNbHbIX  OpraHU3alUsX,  peaju3yloumx  00pa3oBaTelbHYIO
IpOrpaMmy CpeHEro o01Iero oopa3zoBaHus B Mpejeax OCBOCHUS MPOTrPaMMBbI
MOJTOTOBKM cHenualucToB cpennero 3BeHa (nmanee IIIICC3) na Oase
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuii OI'OC cpennero
oOmero  oOpa3oBaHUs, YTBEPKIEHHOTO  MpUKa3oM  MwuHUCTEpCTBa
oOpazoBanust 1 Hayku Poccuiickoit denepanuu ot 17 mas 2012r Ne 413 (¢
m3MeHeHussMu  Ha 29 wuroHs 2017r), nOpeabsABIsSAEMBIX K CTPYKTYpE,
COJICP’)KaHUIO W pe3yJibTataM ocBoeHUsi ydeOHoro mpeamera OYIIam.02
®du3nka, B COOTBETCTBUM ¢ PeKOMEHIalUMsIMH 10 OpraHU3alyy MOJIYYECHHUS
cpeaHero ooOmero oOpa3oBaHMsl B TpeiesiaX OCBOCHHS 00pa3oBaTEIbHBIX
MpOrpamMM CpeIHEro MpoPecCHoHaIbHOrO0 00pa3oBaHUs Ha 0a3e OCHOBHOI'O
o0u1ero o0pa3oBaHus ¢ yueToM TpeboBaHUH (eaepaibHbIX TOCYAapCTBEHHBIX
oOpa3oBaTeNbHBIX  CTAaHJAPTOB W  MOJy4yaemMod  mpodeccuud  Wiu
CHELMAIBHOCTH  CPeAHEero mnpodeccuoHaIbHOro oOpa3oBaHus (IHCbMO
JlemapramMeHTa TOCYJapCTBEHHON MOJUTHKU B c(epe MOArOTOBKH pabOUYMX
kazapoB u JITTO MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxxanue mnporpammbl O¥YIIan.02 ®Ou3suka HanopaBIeHO Ha
JOCTH)KEHHE CIEAYIOIINX LeJe:

* OCBOCHHME 3HaHMK O (yHIAMEHTAIbHBIX (U3NYECKUX 3aKOHAX U
MPUHIUIIAX, JIEKAIUX B OCHOBE COBPEMEHHOU (hU3MUECKON KapTUHBI MUPA,
HauOojiee  BaXHBIX OTKPBITHUAX B  o0Ojmactu  (U3HMKM, OKa3aBIIKUX
OMpeaeNsIonee BIUSHUE Ha pPa3BUTUE TEXHUKUM M TEXHOJIOTMH; METOJaxX
HAy4YHOT'O TTO3HAHUS TPUPO/IBI;

* OBIAJCHUE YMEHHUSMHU TMPOBOJUTH HAOIIOJEHUS, TUJIAHUPOBATH H
BBITIOJIHATh OKCINEPUMEHTHI, BBIJIBUTATh THUIOTE3bl W CTPOUTH MOJIEIH,
MPUMEHSTH MOTYYEHHBIC 3HAHUS 110 (HU3HUKE JIsl OOBICHEHUS Pa3HOOOPA3HBIX
¢u3nyeckux SBIEHUH M CBOWCTB BEIIECTB; NPAKTHUYECKH HCIOIb30BaTh
¢usznyeckue 3HaHUSA; OLEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOMH
uH(popMaIuy;

* pa3BUTHE I[IO3HABATEJIbHBIX HWHTEPECOB, WHTEUIEKTYAJIbHBIX U
TBOPUYECKUX CIMIOCOOHOCTEN B IMpoliecce MPUOOpETEeHUs 3HAHUM U YMEHUMN IO
¢u3NKe ¢ MCHOJb30BAaHUEM pPA3JIMYHBIX MCTOYHUKOB HMH(POPMALMH U
COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

* BOCHHUTAHHME YOEXIEHHOCTH B BO3MOXKHOCTHU IIO3HAHHS 3aKOHOB
IPUPOJbI, UCIOJIb30BAHUS JOCTIKEHUN (u3uku Ha Ogaro pas3BUTHA
YeJI0BEYECKOW IUBUIIM3AIMHI; HEOOXOIUMOCTH COTPYAHHYECTBA B MpOIECCE
COBMECTHOTO BBIIIOJIHEHUS 3a7a4, YBAKUTEJIBHOTO OTHOLIEHUS K MHEHHUIO
OMIOHEHTA MPHU OOCYKICHUH MPOOJIEM €CTeCTBEHHO-HAYYHOT'O COAEPIKAHUS;



TOTOBHOCTH K MOPAJIbHO-ITUYECKON OIICHKE WCIIOJIb30BAHUS HAYYHBIX
JTOCTIKEHUM, 9yBCTBA OTBETCTBEHHOCTH 32 3aITUTYy OKPYKAIOIICH CPEIbI;

* WCIIOJBh30BAaHUE MPUOOPETEHHBIX 3HAHWW W YMEHUW IS PEIICHUS
NPAKTUYECKUX 3a/7ad TMOBCEIHEBHOM >KM3HHU, OOecredyeHus 0e30MacHOCTH
COOCTBEHHOW J>KHU3HHM, PAIMOHAIBHOTO MPUPOJIONOIB30BaHUSI U  OXPaHbI
OKpYXarollel cpeibl U BO3MOXKHOCTh NMPUMEHEHUsSI 3HAHUW TPU PEIICHUH
3a/1a4y, BO3HUKAIOUIUX B MOCJEAYIONIEH MPOPECCHOHAIBHON AESTEIHHOCTH.

B  mporpammy  BKJIIOYEHO  COJAEpKaHWEe, HalNpaBIICHHOE  Ha
dbopMHpoBaHHEe Yy  CTYJEHTOB  KOMIIETEHIUM, HEOOXOAMMBIX  JUIS
kadectBeHHOTo ocBoeHus [IIICC3 Ha 6aze 0CHOBHOTO 001IEer0 00pa3oBaHUs
C TIOJTy9€HHEM CpEeHETO 0011ero 0opa3oBaHus.

B paGoueit mporpamme yuebHoro mnpeamera O¥YIan.02 Pdusuka
OTPaXEHO COJAEpKaHME Y4YEeOHOro Marepuala, IOCIeOBaTeIbHOCTh €Tro
M3YYCHHS, paclpeleieHne y4deOHBIX  YacoB, TEMaTuky pedepaTos,
WHIUBUyAIBHBIX TIPOEKTOB, BHJBI CAMOCTOSTEIBHBIX pPabOT, C yd4eToM
npoduiss MoJy4aeMoro mpodeccuoHaIbHOro oOpa3oBaHusA, cHenUuPuKH
IPOrpaMM CHEIHAIUCTOB CPEIHETO 3BEHA.

[Ipu peanuzamuu cojepkanusi oOEeo0pa3oBaTeNbHON  y4eOHOTO
npeamera O¥YIIan.02 @®usuka B npenenmax ocBoeHus  [IIICC3
TeXHOJIOTHYeCKOro mpo¢puisi Ha 0a3e OCHOBHOIO oOHIEr0 OOpa30BaHUA C
MOJIYYCHHEM CpEeIHEero ooOmiero oOpa3oBaHMs MaKCUMajbHasi ydeOHas
Harpy3ka o0ydaroImierocsi cocrapisier — 174 yaca;

- 00s13aTeNbHON ayAUTOPHON y4eOHO# Harpy3ku oOydatomierocs — 116
YacoB,;

- BHEAy/IUTOPHAS CaMOCTOSITENIbHAsA paboTa CTyIeHTOB — 58 4acoB.



OBHIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA
OYIlan.02 ®PU3NUKA

B ocnoBe yuebHOTOo penmera OYIIan.02 dusuka JISKAT YCTaHOBKA
Ha (GOopMHUpPOBaHHE y OOyYaeMBbIX CHUCTEMbI 0Aa30BBIX MOHATHNA (U3UKU H
NPEICTaBIICHU O COBpPEMEHHOM (U3MYECKON KapTHHE MHpa, a TaKkKe
BbIpa0OTKa  yMEHUH  NPUMEHITh  (QU3MYecCKWe  3HaHUS  Kak B
npodeccuoHanbHOM NESITEIbHOCTH, TaK U JJIs PEIICHUS )KU3HEHHBIX 3a/1a4.

MHorue mnosjoxKeHus, pa3BUBaeMble (U3UKOM, paccCMaTPUBAIOTCS Kak
OCHOBa co37aHus U UCII0JIb30BaHUS MH(OPMAITMOHHBIX u
KoMMyHUKaIMoHHBIX TexHosoruid (MKT) — omHoro m3 Hambosnee 3HAUMMBIX
TE€XHOJOTUYECKHUX JOCTUKEHUN COBPEMEHHOM LIMBUIIM3ALINU.

®du3rka AaeT KIOY K MOHUMAHWID MHOTOYHUCIICHHBIX SIBJIEHUH U
MPOLIECCOB  OKpYyXaroumiero Mupa (B €CTECTBEHHO-HAy4YHBIX 001acTsX,
COLIMOJIOTUH, DSKOHOMHKE, S3bIKE, JUTepaTtype H 1p.). B  ¢usuke
GopMHpYIOTCI ~ MHOTME  BHUABI  JEATEIBHOCTH,  KOTOpPbIE  HUMEIOT
MeTanpeIMEeTHBIM  Xxapakrep. K HHM B mepByr0 oyepeab OTHOCATCS:
MOJIEIMpOBaHNE OOBEKTOB M IPOLECCOB, NPUMEHEHHE OCHOBHBIX METOJ/IOB
MO3HAHUA, CUCTEMHO-MH(GOPMAIIMOHHBIN aHau3, GOpMYIHUPOBAHUE TUTIOTES,
aHaJIu3 M CHHTE3, CpaBHEHHUE, O0OOIIEHHME, CHUCTEMAaTH3alus, BbISBICHHE
IPUYUHHO-CJICICTBEHHBIX CBsI3€H, MOMCK aHAJIOrOB, YIPABJICHUE OOBEKTaAMU
1 npoueccaMy. IMEHHO 3Ta IMCUMILIMHA IT03BOJISIET TIO3HAKOMUTH CTYAEHTOB
C Hay4YHbIMM METOJAaMH I[IO3HAHUS, HAYYUTb HMX OTJIWYATh THUIOTE3y OT
TEOPUHU, TEOPUIO OT IKCIIEPUMEHTA.

®du3zrka HMeeT OYeHb OOJBIIOE W  BCEBO3PACTAIOIIEE YHUCIO
MEXKIUCIUIUIMHAPHBIX CBsI3€H, MpPUYEM HAa YPOBHE KakK TMOHATUMHOTO
anmnapara, Tak MU WHCTpyMeHTapus. Cka3aHHOE MO3BOJISIET paccMaTpUBaTh
¢u3NKy  Kak  METAaJUCLUUIUIMHY,  KOTOpas  NpENOCTaBIseT  MEX-
JTUCHUTUTMHAPHBIN SI3bIK JIJI1 OMTUCAHUSI HAYYHOW KapTHUHBI MUDPA.

®duzrka SBISETCS CUCTEMOOOpa3yronuM (HakTOpOM Il €CTECTBEHHO-
HAyYHBIX YYEOHBIX JUCIHIUIMH, MOCKOJbKY (U3MYECKHE 3aKOHBI JISKAT B
OCHOBE COJIEp)KaHMsI XWMHH, OWOJIOTHH, Teorpaduu, acTpOHOMHH H
CHEIUATbHBIX JTUCHUIUIMH (TEXHMYECKas MEXaHWKa, dJIEKTPOTEXHHUKA,
ANEKTpOHUKA U 1p.). YueOnbrit npeamer OYIIan.02 duszuka co3maer yHU-
BepcalibHyI0 0a3zy Ajisi M3yueHHus oOHIenpoPecCHOHANBHBIX U CHEIHATbHBIX
TUCITUTUINH, 3aKiaaapiBas (QyHIAMEHT IS TOCJEIyIoNero oOy4eHus
CTYJICHTOB.

Oo6manas JIOTUYECKOU CTPOWHOCTBIO u OIUPASICH Ha
AKCIepUMeHTanbHble  (akThl, yueOHbIM npeamer OYIam.02 @usuka
dopMHpyeT y CTYAEHTOB MOJJIMHHO HayyHOe MHpOBo33peHue. dusuka
SBJISIETCS] OCHOBOM YUEHHMSI O MAaTepUaIbHOM MUPE U pelaeT mpoOIeMbl 3TOr0
MUpa.

B conepxxanum ydeOHOro mnpemmera 1Mo (U3MKE MPH TOATOTOBKE
oOydaromuxcst MO0  CHEUUATBHOCTSAM  TEXHOJOTHYECKOro  Mpoduiis



MpoQEeCCHOHATTEHOTO 00pa3oBaHusl MPOQPWIHHOW COCTABISIONMICH SIBISICTCS
pasnen «DNeKTpOJUHAMHUKA», TaK Kak OOJBUIMHCTBO Mpodeccuii u
CHEIHATBHOCTEH, OTHOCAUIMXCA K OTOMY TOpoQuUiio, CBA3aHBI C
ANEKTPOTEXHUKOU U DJIEKTPOHUKOM.

Teopernueckue cBefeHUs: MO (HU3UKE AOMOIHIIOTCA JAEMOHCTPALUSIMU
U 1a00paTOPHBIMHU pabOTaMH.

N3yuyenue oOuieoOpa3zoBarensHoil yuebHoro mnpeamera OYIIam.02
du3nka 3aBepuiacTcs MOABEACHUEM HTOTOB B (popMe sK3aMeHa B paMKax
IPOMEXKYTOUYHOM aTTecTallMu CTylneHTOB B mporecce ocBoeHus IIIICC3 c
MOJIYYEHHEM CpeTHEro 0011ero 0opa3oBaHusl.

MECTO YYEBHOI'O IIPEJMETA B YHEBHOM IIVIAHE

Vuebnwiit  npeamer OVYIan.02 ®usuka sBiasercs  yuyeOHBIM
MpEeAMETOM IO BBIOOPY M3  0053aTenbHOM  NIpeIMeTHONM  00JacTu
EcrectBennbie Hayku @I'OC cpeanero ob1iero oopazoBaHusl.

YyeOHbIN MpeaMeT OYIIan.02 duszuka M3y4aercs B
obmeoOpazoBarenbHOM IMKiIe yueOHoro miana IIIIKPC na 6a3e ocHOBHOTO
o01ero o0pa3oBaHus ¢ MOJYYCHHUEM CPEIHET0 OOIIEro 00pa3oBaHMs.

PE3YJbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

OcBoenne coxaepkanus ydeOHoro mnpeamera OVYIIan.02 ®usuka
00ecreynBaeT JOCTHKEHHUE CTYACHTaMU CIIEYIOIINX Pe3yJbTaTOB:
JUYHOCMHBIX:

- YyBCTBO TOPJOCTHU U YBAKEHUS K HUCTOPUU U JOCTHUKEHUSIM
OTEUECTBEHHOW (M3MYECKOM HayKu; (PU3UYECKM TPaMOTHOE NOBEACHHUE B
PO ECCUOHATIBHON JEATEIbHOCTH M OBITY IpH OOpalieHuu ¢ nmpudopamu u
YCTPOWCTBaMH;

- TOTOBHOCTh K TIPOJIOJDKCHHUIO OOpa3oBaHUST U  TOBBINICHUS
KBuTHpUKAIMK B  HU30paHHOW Tpo(EeCCHOHATBHON  JEATEIBHOCTH U
OOBEKTUBHOE OCO3HAHHE POJIU (PUZUUYECKUX KOMIIETEHIUI B 3TOM;

- YMEHHE WCIIOJIb30BaTh JOCTHXKEHHUS COBPEMEHHOW (HU3HUECKO
HaykKu ¥ (U3UYECKUX TEXHOJOTUM [JI1 TOBBIIMICHUS COOCTBEHHOTO
UHTEJUIEKTYaJbHOTO  Pa3BUTUSL B BbBIOpaHHOW  mpodeccHOHaIbHOU
NEeSTENbHOCTH;

- YMEHHME CaMOCTOATEJIbHO J00BIBaTh HOBBIC IS ce0s (U3HMYECKUE
3HAHUS, UCTIONB3YSI JI TOTO JIOCTYHBIE ICTOYHUKUA UH(POPMAITUH;

- YMEHHE BBICTPaUBaThb KOHCTPYKTHUBHBICE B3aUMOOTHOUIIEHUS B
KOMaH/Ie 110 pelIeHHIo O0IMIMX 3aa4;

- YMEHUE YNpaBIATh CBOEH IO3HABATEIBHOM  JIESATEIIBHOCTHIO,
NPOBOAMTH  CAaMOOLIGHKY YpPOBHS COOCTBEHHOTO  HMHTEJUIEKTYaJIbHOTO
pa3BUTHS,

MemanpeomemHmoix:



- ICTIIOJIb30BAaHUE PA3JIMYHBIX BHUIOB I103HABATEIBHOW AESATEIBHOCTU
IUIA perieHns PU3nIecKuX 3a/1a4, MPUMEHEHHE OCHOBHBIX METOJIOB MIO3HAHUS
(HaOmrolleHUsI, ONMCAHMS, W3MEPEHHUs, OSKCIEPUMEHTAa) M1 HU3yYEHUs
Pa3JIMYHBIX CTOPOH OKPYKAIOIIEN NEVCTBUTEIBHOCTH;

- HUCIIOJIb30BAaHWE  OCHOBHBIX  HWHTEJUIEKTYaJbHBIX  OIEpaluil:
IOCTAaHOBKM 3ajaud, (HOPMYJIHpPOBaHMs THUIOTE3, aHalIM3a M CHUHTE3a,
CpaBHEHHUsA, OOOOIIEHMs, CUCTEMAaTH3alliM, BBIBICHUS  IPUUYUHHO-
CJIEICTBEHHBIX CBS3€H, MOMCKAa aHAJIOIOB, (OPMYJIUPOBAHMS BBIBOAOB JIs
U3y4YEHUs Pa3IMYHbIX CTOPOH (PU3HUYECKUX OOBEKTOB, SBJICHUHN U MPOIIECCOB,
C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh CTAIKUBATHCS B MPOQPECCHOHATBHON
chepe;

- YMEHHE T'€HEepUpOBaTh UIEU U ONPENEIATh CPEACTBA, HEOOXOIUMbIE
JUTSL MIX pealli3aluy;

- YMEHHME HCIOJb30BATh PAa3IUYHbIE HCTOYHUKH JUISl TOJTYYEHUs
¢uznyeckoit nH(OpPMaLINY, OLIEHUBATD €€ I0CTOBEPHOCTD;

- YMEHHE aHAJIU3UPOBATh U MPEACTABIATH HHPOPMALUIO B PA3INYHBIX
BUJIAX;

- YMEHHE MyOJMYHO TPEACTaBISATh PE3yJbTaThl COOCTBEHHOIO
UCCJIEIOBAHMS, BECTU JUCKYCCHUM, JOCTYIHO M TAapMOHMYHO cCOYeTas
coziepKaHue U POpMbI IPECTaBIAIEMON HH(OPMALUY;
npeomemmuulx:

- c(hOPMUPOBAHHOCTh MPEJCTABICHUNA O POJU M MecTe (PU3MKH B
COBPEMEHHOW HAay4YHO KapTHHE MHpa; MOHUMaHUE (PU3NYECKON CYLIHOCTH
HaOmogaemMblx BO BceneHHOW sBIEHUN, poiau (QU3MKUM B (HOPMHUPOBAHUU
Kpyrosopa M (YHKIMOHAJIBHONH TI'pPaMOTHOCTH 4eJIOBEKa JUIsl pPEelICHUs
NPaKTUYECKUX 3a/1a4;

- BJAJICHUE  OCHOBOINOJArarmolUMU  (PU3NYECKUMHU  TOHATHUSAMHU,
3aKOHOMEPHOCTSIMH, 3aKOHAMU W TEOPHSIMH; YBEPEHHOE MCIOJIb30BaHUE
(u3nyecKoil TEPMUHOIOTHH U CUMBOJIUKH;

- BIAQJCHUE  OCHOBHBIMH  METOAAaMH  HAyYHOTO  MO3HAHUA,
UCIIOJIb3yeMbIMU B  (huU3uKe: HaOMIOICEHUEM, OIKUCAHUEM, H3MEpPEHUEM,
HKCIIEPUMEHTOM;

- yMmMeHusi oOpabaTbiBaTh pe3yibTaTbl HW3MEPEHU, OOHAPYKUBATh
3aBUCUMOCTh MEXAY (PU3NYECKHMMH BEIUYMHAMH, OOBSCHATH MOJYyYEHHbIE
pe3yNbTaThl U JAENaTh BHIBOJBI,

- c(hopMUPOBAHHOCTH YMEHUS PEIIaTh (PU3NUECKUE 3a/1a4H;

- c()OPMUPOBAHHOCTH YMEHHUSI MPUMEHATh MOJYyYEHHbIC 3HAHMS IS
OOBSICHEHUsS] YCJIOBUM TMpPOTEKaHUs (U3MUECKUX SBICHUA B MPHUPOJE,
npodeccuoHanbHOM cdepe U Il TPUHATUS TMPAKTUYECKUX pPEIIeHUNd B
IMOBCEJHECBHOM KU3HU;

- C()OPMUPOBAHHOCTb COOCTBEHHOW IO3UIMU IO OTHOUIEHHIO K
¢uznyeckoil nHGOPMALINY, TOTYYAEMON U3 Pa3HbIX UICTOYHUKOB;

- oBnazeHue ((GopCcUpOBAHHOCTh INPEACTABICHUI) MpaBUIaMU 3aIIUCU
¢usnueckux (opmyn pembedHO — TOUEUHOUM cucTeMol oOpa3zoBanmii JL



bpaiing (mna cnenbix u cinaboBumsmux oOydaromuxcs). (B pen. Ilpukasza
Munob6puayku P® ot 31.12.2015 N1578).

JIuunocmmuuie pezynbmamao.
JIP 1: Oco3Haromuii ce0st rpaKJaHUHOM U 3aIlIMTHUKOM BEJIUKON CTPaHbI
JIP 4: IlposBisitomiMii U JEMOHCTPUPYIOIIUM YBaXKEHHUE K JIIOASM Tpyaa,
OCO3HAIOIIMK  LEHHOCTh  cOOCTBeHHOro  Tpyna. Crpemsmuiics K
(OopMUPOBaHHIO B CETEBOM cpele JMYHOCTHO M IMPOo(ecCHOHAIBHOTO
KOHCTPYKTHUBHOTO «LIU(POBOTO CIIea»
JIP 13: OcyuiecTBidTh IMOUCK, aHAJIW3 W HHTEPIPETALMIO HHYOpMAIUH,
HEOOXOAMMOM JJIs1 BBIIOJIHEHMS 33124 POPECCUOHATBHON AESITEIbHOCTU
JIP 14: Ucnonb3oBaTh WH()OPMAIMOHHBIE TEXHOJIOTHU B TPO(HECCHOHATBEHON
NEeATENbHOCTH
JIP 15: PaboTath B KOJUIEKTUBE U KOMaH i€, 3()PEKTUBHO B3aUMOCIICTBOBATh
C KOJUIETaMU, pyKOBOJCTBOM, KIIMEHTaMHU.



TEMATHUYECKHWH IIVIAH U COAEP)KAHUE YYEBHOI'O
MNPEAMETA OYIIan.02 ®PU3UKA

Ne HanmenoBanue pa3nenoB U TeM Maxkcum. BTu.B KomnnuectBo Camoc-
/1 yueOHast dbopMe | ayOUTOPHBIX YACOB | TOS-
Harpyska PAKTHY TEJIb-
eCKOi BCETro B T.4. Has
HOJITOTO ma0op. paboTa
BKI pabor
BBEJIEHUE
‘ Beenenue 2 2
Pasznea 1. MEXAHUKA 38 26 2 12
1.1 | Kunemaruka 12 8 4
1.2 | 3akoHsl MexaHuku HproToHa 14 10 2 4
1.3 | 3akoHBI COXpaHEHUsI B MEXaHUKE 12 8 4
Paznen 2. MOJIEKYJISIPHASI ®U3UKA. 24 16 4 8
TEPMOJIUHAMMUKA
2.1 | OcHOBBI MOJIEKYJISIPHO-KUHETHYECKON 8 4 4
Teopuu. MneaapHbli ras.
2.2 | OCHOBBI TEPMOAMHAMHKHU 6 4 2 2
2.3 | CBOMCTBO MapoB 6 4 2
2.4 | CBOHCTBO XHUIKOCTEHN 2 2 2
2.5 | CoiicTBa TBEPJIBIX TEI 2 2
Paznen 3. JIEKTPOJIUMHAMMUKA 40 28 8 12
3.1 | DekTpudeckoe moie 10 6 2 4
3.2 | 3aKOHBI TOCTOSHHOI'O TOKA 10 8 4 2
3.3 | DAeKTpUYeCKUi TOK B TOIYIIPOBOJHHKAX 4 2 2
3.4 | MarauTHoe 1oj1e 10 8 2 2
3.5 | DnekTpomMarHuTHas MHAYKIUS 6 4 2
Paznen 4. KOJTEGAHUS U BOJIHbBI 24 18 2 6
4.1 | Mexann4eckue KojebaHus 12 8 2 4
4.2 | Yopyrue BOJIHBI 4 4
4.3 | DnexTpoMarHuTHBIE KOJIeOaHus 4 2 2
4.4 | DneKTpoMarHUTHbIE BOJIHBI 4 4
Pazgen 5. OIITUKA 12 8 4 4
5.1 | IIpupoga cBeta 6 4 2 2
5.2 | BoHOBEBIE CBOiCTBA CBETA 6 2 4 2 2
Pa3znen 6. OCHOBBI CIIEIIMAJIBHOM 8 6 0 2
TEOPUU OTHOCUTEJBHOCTHA
6.1 | OcHOBEI crnenuaibHOI TEOpPUHU 8 6 2
OTHOCUTEILHOCTH
Pa3zpen 7. JJIEMEHTBHI KBATHOBOU 18 12 0 6
OU3UKHN
7.1 | KBanToBasg onTHKa 6 4 2
7.2 | ®dusuka atoma 4 2 2
7.3 | ®u3nka aTOMHOTO sipa 8 6 2
NuauBuiyanbHbIA IPOEKT 8 8
Bcero 174 2 116 20 58
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COAEPXAHUE YYEBHOI'O IPE/IMETA

Bsenenmue.

®dusuka — (¢yHIaMeHTalbHas Hayka O mpupoje. EcrecTBeHHO-
Hay4YHbI METOJl MO3HAHMS, €ro BO3MOXXKHOCTH WU T'PaHUIBl MPUMEHUMOCTH.
OKCIEPUMEHT U TEOPHs B MpoLEecce NO3HAHUS PUPOAsl. Memoodvl Hayunozo
nosuanua u Quzuveckaa kKapmuuna mupa. MojenupoBaHue (GU3NUECKUX
ABJICHUHN U TpolieccoB. Ponb 3KCnepuMeHTa U TEOPUU B IMPOLIECCE MMO3HAHUS
npuponbl. Pusznueckas BenuuuHa. [lorpemHocTH HM3MEpeHuN (HU3NUECKUX
BeMMYMH. Pu3nyeckne 3aKoHbl. ['paHUIBl TPUMEHUMOCTH (U3HYECKUX
3aKkoHOB. [loHsiITHE O (u3MUecKoil KapTuHE Mupa. 3Ha4YeHHE (U3UKUA TpPH
ocBoeHunu crienuanbHocten CII0.

Paznena 1: Mexanuka.
1.1. Kunemartuka.

Mexannueckoe  aBwxkenue. Ilepememenne. Ilyte.  CkOpOCTS.
PaBHOMEepHOE TpSAMONMHENWHOE IBHKEHHE. YCKOpeHHe. PaBHOIEpeMEHHOE
npsimosivHeriHoe  nBwkeHue. (CBoOomHoe majeHue. JIBukeHue —Tena,
OpOIIICHHOTO TMOJ] YIJIOM K TOpU30HTY. PaBHOMEpHOE ABWKEHHE TO
OKPYKHOCTH.

Llenmpocmpemumenvnoe yckopenue. JIBixeHue Tena, OpPOIIEHHOTO TIOJ
YTJIOM K TOPU30HTY. PaBHOMEPHOE IBUKEHUE 110 OKPYKHOCTH.
Hemoncmpauuu

3aBUCUMOCTh  TPAGKTOpPUM OT  BbIOOpAa  CHUCTEMBI  oOTcueTra. Bujabl
MEXaHUYECKOTO JBUKCHHUS.

Camocmoamenvnan paooma.

Penienre KoIMYECTBEHHBIX 3a/1a4 110 WHIWBUAYAJbHBIM 3aaHUSIM.

1.2. lunamMuKa.

ITepBeiii 3akoH Herotona. Cuima. Macca. Mmnynsc. BTopoit 3akon
Hptorona. OCHOBHOM 3aKOH KJIACCUYECKOM JMHAMUKHU. TpeTuil 3aKoH
Hetorona. 3akoH BcemupHoOro Ttsrorenusi. ['paButaumronnoe moise. Cuia
TsokecTu. Bec. BeiOop BecoB miis pasHbIX mUpoT B Toprosie. CrocoObl u3-
MepeHust Macchl Tel. CUilbl B MEXaHUKE.

Jemoncmpayuu

PaBeHCTBO ¥ MNPOTUBOMOJIOKHOCTH  HAMpPABICHHUS CUJ  ACHUCTBUS U
IIPOTUBOICUCTBUS.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiuu.

Cuinbl TpeHUA.

HesecomocTs.

Jlabopamopnasa paboma. N3menenue ko3dHUIIMEHTa TPEHUS CKOJIbKEHUS.
Camocmoamenvnasa paboma.

Coo0wenune Ha Temy: «W. Heroton, I'. [Nanunein».
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Pelienue sxcriepuMeHTaIbHBIX 33/1a4.
CocrapieHne KpoccBOPI0OB MO MPOIACHHON TEME.

1.3. 3aKkoHbI cOXpaHeHHUH.

3aKkoH coXpaHeHHUs uMITyjbca. PeaktuBHoe nBmxeHue. Pabora cuibl.
Pabora moTeHnuanbHpIX cuil. MontHOCTh. DHeprus. KuHeTudyeckas sHEprus.
[ToreHnmanpHass SHEpPrus. 3aKOH COXpPaHEHHUS MeXaHWueckoi sHepruu. [lpu-
MEHEHHE 3aKOHOB COXPaHCHHS.
Jlemoncmpayuu
PeakTnBHOE NBHKEHHE.
[lepexoa MOTEHIIMATBHON YHEPTUHM B KHHETHYECKYIO U OOPATHO.
Camocmoamenvnaa paboma.
Pemenne kauecTBEHHBIX 3aj1a4 110 TEME.
CocraBieHue OOpHOro KOHCITEKTa

Paznen 2: Mouiekyasipuas ¢pusuka. Tepmoannamuka.

2.1. OcHOBHbBIE TOJIOKEHHMS MOJIEKYJISIPHO-KMHETHYECKOH TeopHM.
HNpeanbHbIi ra3

OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOM TeOpuu. Pazmepbl
U Macca MOJEKyl U aToMoB. bpoyHoBckoe npwwxkenue. Juddysus. Cuibl u
DHEPrUsi MEXKMOJIEKYJISIPHOTO B3aumojeicTBusi. CTpoeHue ra3oo0pa3HbIX,
KUAKAX U TBEpAbIX Tel. CKOPOCTH NBMXKEHMSI MOJIEKYJI M MX H3MEPEHHE.
Uneanvupiii ra3. [laBnenue raza. OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-
KMHETUYECKOW TeOpUH ra3oB. TemiiepaTypa v ee u3MepeHHe. 1 'a30BbIe 3aKOHBI.
AOGCOIIOTHBIN HYJIb TEMIEPATYphl. TepMoInHaMHUUYECKas IIKana TEMIEPaTyphl.
YpaBHEHUE COCTOSIHUSA UICATBHOTO ra3a. MossipHas ra3oBasi HOCTOSTHHAS.
Hemoncmpauuu
JIBueHue OpOYHOBCKUX yacTull. V3MeHeHue naBieHusl raza ¢ U3MEHEHHEM
TEMIEPATypbl IPU TOCTOSIHHOM O0OBEME.
Camocmoamenvhasn paboma.
N3roronenne Moaenen KpUCTAITIMYECKON PELIETKHU.

2.2. OCHOBBI TEPMOTUHAMUKH.

OCHOBHBIE MOHATUS W ONpEAENeHHs. BHYTpEHHSA 3HEPIUsl CHUCTEMBI.
BuyTpenusis sHeprus wuaeanbHoro rasza. Pabota um Temsota Kak (GopMbl
Iepelayd SHEPruM. TeINIOeMKOCThb. Y IelibHas TEIUIOEMKOCTb. Y pPaBHEHUE
TerioBoro Oananca. [lepBoe Hauano TepMoaMHaMHUKU. AraOaTHBIN mpoiiecc.
[Tpunuun peiictBust temnoBoit MammHbl. KITJI TenmoBoro asurarens. Bropoe
Hayajgo TepMOAMHAMUKHU. TepMoauHamMuyeckas  IIKajla  TEMIEPATyp.
XonoauibHble MalMHbL. TeroBble ABurarenu. OxpaHa npupoIbl.
Jlemoncmpayuu
Huddysus. M3orepmudeckuii 1 n300apHBIiA MPOLECCHI.

Jlabopamopnasa paboma.
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OneiTHas npoBepka 3akoHa I'eii — Jlroccaka.

Camocmoamenvnan paooma.

Hoxnan Ha Temy: «/I. 1. Mennenees, benya [lons Omuns Knaitnepon».
Pewenue 3aay ¢ 3neMeHTaMd MOAEIUPOBAHUS CUTYAIUH.

2.3. CBoiicTBa napos.

Wcnmapenne n koHaeHcarusa. HachleHHbIit map U ero cBoiicTtBa. A6-
COJIIOTHAsi W OTHOCHUTEJIbHAS BJIAXHOCTh Bo3ayxa. Touka pocel. Kumnenwue.
3aBUCUMOCTh TE€MIIEpaTyphbl KUIMEHUA OT naBieHus. [leperpersiii map u ero
HCITOJIL30BaHHE B TEXHHUKE.

Hemoncmpayuu

N3MeHeHne BHYTpEHHEH SHEPTUU TEJ IPU COBEPIICHUU PaOOTHI.
Moaenu TeIIOBBIX JIBUTATEIICH.

Camocmoamenvnaa paboma.

Cocragnenue peOycoB.

Pedepat no oxpane okpykarouien cpesl.

2.4. CBoiicTBa KHIKOCTEH.
XapakTepuCcTUKa KHUIAKOTO COCTOSIHUSI BemlecTBa. I[IOBEpXHOCTHBIN CiOM
KUJKOCTH. DHEPTUs NOBEPXHOCTHOTO CJI0sI. SIBJIEHUS HA TPAHULE JKUIKOCTH C
TBEPJIbIM TeJoM. KanuiuisipHbIe SIBIICHHUS.
Jlemoncmpavyuu
Kunenue Bosibl Tpy NOHUKEHHOM JABJICHUH.
[Icuxpometrp u TUrpomeTp.
SBneHusI MOBEPXHOCTHOTO HATSHKEHUS M cMauuBaHus. Kpucramisl, amopdHbie
BEIIIECTBA, )KUAKOKPUCTAIIINYECKUE TeNa.
Jlabopamopnasa padvoma.
N3mepenune BiaxHOCTH BO3yXa.
2.5. CBoiicTBa TBEPAbIX TeJl.

XapakTepuCTUKa TBEPAOTO COCTOSIHUS BEILIECTBA. YIIPYrMe CBOMCTBA
TBepbIX Tel. 3akoH ['yka. MexaHnuueckue cBOMCTBa TBEpAbIX Tel. TemnoBoe
paciMpeHre TBEPbIX TeN U )KuJKocTel. [naBinenue u kpucTaun3anus.

Pa3znes 3: JiaekTpoaMHaMuKa.

3.1. DuekTpocTaTuyeckKoe ImoJie.

DNeKTpUUecKue 3apsaabpl. 3aKOH coxpaHeHus 3apsaa. 3akoH Kynona. Pacxon
DNEeKTpO’HEprul M  pacyeT €€ CTOUMOCTH. DnexkTpuyeckoe ToJe.
HanpspokeHHOCTh  3ieKkTpuueckoro moss. [lpuHumm cynepno3uivu  MoJIeH.
Pabora cun snekrpocrarudeckoro mnoss. [loreniuan. Pa3HOCTh MOTEHITUATIOB.
OKBUMOTEHIMATIbHBIE TOBEPXHOCTH. CBSA3b MEXKIYy HANPSIKEHHOCThIO U
Pa3HOCTBIO  MOTEHLMATIOB  AJIEKTPUYECKOro  moiyid.  JWdjnekTpuku B
anexktpudeckom mone. llomspuzaums  guosnexktpukoB. I[IpoBogHUKM B
anektpuueckom mnoie. Konaencaropel. CoeauHeHUME KOHJIEHCATOpPOB B
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Oarapero. DHeprus 3apsHKEHHOTO KOHJEHCATopa. JHEPrusl 3JIEKTPUUYECKOTO
TTOJISL.

Hemoncmpayuu

B3anmopneiictBue 3apsikeHHbIX Tenl. [IpOBOJHHMKM B DIEKTPUYECKOM IIOJIE.
JIMDIIEKTPUKH B JIEKTpUUYECKOM Iosie. KoHaeHcaTopsl.

Jlabopamopnasa padboma.

OnpeneneHne 3IEKTPUIECKOTO COMPOTUBIIEHUS MTPOBOJHUKA IO 3aKOHY OMa.
Camocmosamenvnasn padoma.

Pemenne KOMIIETEHTHOCTHO - OPUEHTUPOBAHHBIX 3a/1a4.

3.2. 3aK0HBI MOCTOSIHHOI'0 TOKA.

VYcnoBusi,  HeoOXOAuWMbIE IS BO3HUKHOBEHUS W MOJJEpKaHUS
3JIEKTPUYECKOTO TOKA. Cuia TOKa M MJIIOTHOCTh TOKA. 3akKoH Oma JJisl yyacTKa
nernu 6e3 DJ1C. 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTUBJICHUS OT MaTepuaa,
JUIMHBI W TUIOIIAJM TOMEPEYHOr0 CEYCHUs TMPOBOJHUKA. 3aBHUCHUMOCTD
AJEKTPUYECKOTO  COMPOTUBIICHUS  MPOBOJHUKOB  OT  TEMIIEPATYPHI.
DJIEKTPOJBUXKYIIAsA CUJIa MCTOYHUKA TOKA. 3akOH Oma Ui ITOJTHOW LEIu.
CoenuHenne TPOBOJHUKOB. (COEIMHEHUE HWCTOYHUKOB BIEKTPUYECKON
sHeprun B Oartapero. 3akoH Jxoyns—Jlenna. PaGota u MOUIHOCTH
AIEKTPUYECKOTO TOKa. TermoBoe AeiCTBHE TOKA.

Jemoncmpavyuu

TennoBoe IENCTBUE ANEKTPUUECKOTO TOKA.

CoOcTBeHHas U TPUMECHAsT TPOBOIUMOCTH TOTYTIPOBOTHUKOB.
[ToaynpOBOIHUKOBBIN AUOI.

Tpanzucrop.

OneiT Dpcrena.

Jlabopamopnasa padvoma.

Onpenenenne I/1C ncToyHMKA TOKA.

Camocmoamenvhasa paboma.

ITonroroBka npe3eHrtaiuii mo reme: «M-A. Ammnep, X.O. JIeH».

[TonroroBka mnpeszeHTauuit 1no Tteme. «lIprumeHeHue MnoIyNpOBOIHUKOBBIX
IpUOOPOBY.

3.3 DylekTpUYECKHiA TOK B NMOJYNPOBOTHUKAX.

DNEeKTpOHHAs! CTPYKTYpa TBEPIbIX TeJ. DHEPTETUUECKUE YPOBHH H
sHepreTudeckue 30HbI. COOCTBEHHAS TPOBOIUMOCTH TOTYIPOBOHUKOB.
[TomymipoBOTHUKOBBIC TIPUOOPHI.

Hemoncmpauuu

B3aumoneiicTBre NMpOBOJHUKOB ¢ TOKaMHU. OTKIIOHEHHE JIEKTPOHHOTO IMy4Ka
MarHUTHBIM IOJIEM. DJIEKTPOJIBUTATEIIb. DIEKTPOUZMEPUTEHHBIE MPUOOPHI.
Camocmoamenvnasn paboma

Pelienre KOJIMYECTBEHHBIX U KAUECTBEHHBIX Pa3HOYPOBHEBBIX 3a]1a4.
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3.4. MarauTHoe mnoJe.

BekTtop WHAyKIMM MarHuTHOrO 1OJsA. JlelicTBME MArHUTHOTO TOJISI Ha
NPSAMOJIMHEWHBIA NPOBOAHUK C TOKOM. 3akoH Awmmepa. BzaumonelictBue
TOKOB. MarHuTHbIN nMoToK. PaboTa mo mepeMenieHnio NpoBOIHNKA C TOKOM B
MarHUTHOM ToJie. JlelicTBMEe MarHMTHOIO MOJISl HAa ABWXKYLIUCS 3apsaa. Cuna
Jlopenua. OnpeaeneHue yieIbHOro 3apsaaa. Y CKOPUTENH 3apsiKEHHBIX YaCTHUII.
Jemoncmpayuu

OnekTpoMarauTHas uHAYKIusA. OnsiTel Gapanest.

3aBucuMocth DJIC CaMOMHAYKIIMHM OT CKOPOCTH M3MEHEHHUS CHUJIbl TOKa M
WHJIYKTUBHOCTH MPOBOIHUKA.

PaGoTa snexkrporeneparopa. Tpancdopmarop.

Jlabopamopnasa padoma.

N3ydenue siBICHUS JIEKTPOMArHUTHON MHAYKIIHAH.

Camocmoamenvnaa paboma.

CocTaBlieHHE INEKTPUYECKUX LIENEH C IMOCIEI0BAaTEIbHBIM U MapaleIbHbIM
COCIMHEHUEM.

N300peTeHune coamHeuHOW OaTapen U3 NOAPYUHBIX CPEICTB.

3.5 DJyIleKTpOMarHuTHasi HHAYKIUS.
OnekTpoMarHuTHas MHAYKUWsA. BuxpeBoe snekrpuyeckoe mnone. Illxana
ANEKTPOMArHUTHBIX BOJIH. CaMOMHAYKUHS. OHEpPrusi MarHUTHOTO TIOJIS.
[Tpunuun pagnocsa3u. Buasl paguocssasu. Pagnonokanus.
Camocmoamenvnasa paboma.
[ToaroToBka coobuienuii o teme: «IIpumeHeHne kosedaTenbHbIX KOHTYPOB B
PaANOTEXHUKEY.

Pa3znen 4: KoJsieOanusi ¥ BOJIHBI
4.1. MexanuuecKkue KoJie0aHusl.
Konebarenbnoe gBuxenue. ['apmonuudeckue konebanus. CBOOOIHBIC
MexaHu4eckue Kojebanus. JIMHEHble MeXaHW4YecKHue KoJieOaTelbHbIe CH-
crembl. [IpeBparieHue ’Hepruu TpH KoJieOATEIHLHOM JIBIKCHUH. Pe3oHaHC.
CBoOomHBIE  3aTyxarollue MeXaHudeckue Kosnebanus. BwiHYyX)ICHHBIC
MEXaHUYECKHEe KOJICOaHMsI.
Jemoncmpayuu
CBoOoHbBIC U BEIHYKIEHHBIE MEXaHUUECKHe KoeOanus. Pe3onanc.
O6pa3zoBaHue W pacrnpocTpaHEHHE YNPyrux BoJIH. Yacrora KojieOaHUM U
BBICOTA TOHA 3BYKa.
Jlabopamopnasa padboma.
N3ydenue 3aBUCMMOCTH NepUojia KoJeOaH!s MasiTHUKA OT JIJIMHBI HUTH.
Camocmoamenvnasn paboma.
Pelienne MerarnpeAMeTHBIX 3a/1a4.
ITogroroBka mpe3eHtaumi 1o Tteme. «lIpuMenenue yipTpasByka W
uH(ppa3ByKay.
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4.2. Ynpyrue BOJHBI.

[lorepeunbple ¥ TPONOIBHBIE BOJIHBI. XAPAKTEPUCTUKH BOJIHBIL. YPAaBHEHHE
miockoi Oerymieit BosHbl. WHTepdepenius BonH. [lomstue o mudpakmum
BOJIH. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 IPUMEHECHHUE.

4.3. DieKTpOMArHUTHbBIE KoJieOanusi. CBOOOIHbIE 3JIEKTPOMAarHUTHbIE
kosnebanus. [IpeBpaliieHue sHEprun B KoJaebaTeIbHOM KOHTYpe. 3aTyXarolue
AIIEKTPOMArHUTHBIE KosieOaHus. ['eHepaTop He3aTyxXaromux
AIIEKTPOMATHUTHBIX KoJeOaHuil. BeIHYy X I€HHBIE AJIEKTpUUECKUE KOIeOaHusl.
[TepemenHsIil TOK. ['eHepaTop NEPEMEHHOIO TOKa. EMKOCTHOE M MHIYKTUBHOE
CONPOTUBJICHUS IEPEMEHHOT0 TOKa. 3akoH OMa Ji SJEKTPUUECKOM 11enu
MepeMEHHOro Toka. Pabota n MOIIHOCTh IEPEMEHHOTO TOKa. ['eHepaTopsl
toka. Tpancdopmaropsl. Toku Beicokoii yacToThl. [lonyuenue, nepenaya u
pacnpenesneHue MEKTPOIHEPTUH.
Jemoncmpayuu

CBoOOAHBIE 3NEKTPOMArHUTHBIE KosieOaHus. OcuuiuiorpaMma MepeMEHHOrO
Toka. KoHaeHcaTop B 1lenu MepeMeHHOro Toka. KaTyiika MHIyKTUBHOCTH B
LENU NIEPEMEHHOr0 TOKa. Pe30HaHC B MOCIEA0BATEIBHON LENH IIEPEMEHHOTO
TOKa. M31rydeHne U MpueM 3JIEKTPOMAarHUTHBIX BOJIH. PanocBsi3b.
Camocmoamenvnan paooma:

Pemenue 3a1a4 co crienuaabHbIM YKIOHOM.

4.4, JN1eKTPOMATHUTHBIE BOJIHBI.

DJEeKTPOMarHUTHOE MOJ€ Kak OCOOBId BHUJ MaTepuUu. DJIEKTPOMArHUTHBIC
BosiHBL. Bubparop I'epua. OTKpeIThIN KONEOaTenbHBIN KOHTYp. M300peTeHue
pammo A. C. llonoBemm. Ilowatne o paguocBszu. [IpumeHenwne
ANIEKTPOMATHUTHBIX BOJIH.
Hemoncmpauuu

N3nydyenue v npueM 31eKTPOMArHUTHBIX BOJIH. PannocBs3b.

Paznea 5: Onruka.
5.1. IIpupoaa cBera.
CkopocTh pacnpOCTpPaHEHUS CBETA. 3aKOHBI OTPAKEHUS W MPETOMIICHUS
ceeta. llomHoe otpaxenue. JIuH3pl. [71a3 kak onruyeckas cucrema.
OnTtuyeckue MpuOOPHI.
Jlabopamopnasa padboma.
Onpenenenue nokaszaTens MpeJoMICHUS CTEKJIA.
Camocmoamenvnasa paboma:
Coob6mienue o Teme: «IIpupoaa ceray.
5.2BosnoBbie cBoiicTBa cBera. MHTepdepennuss cBera. KorepeHTHOCTH
CBETOBBIX Jyuei. MHTepdepeHinss B TOHKMX IUIeHKax. Iloysiockl paBHOM
tomuHbl. Kombria Hetotona. Mcmons3oBanne wHTEpPEpeHIIMM B HayKe H
texauke. Jlubpakuus cBera. J(udpakius Ha menn B MapauieIbHBIX JTydax.
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Hudpakuuonnas pemetrka. [lowstue o ronorpaduu. I[lomspuzanus
nonepeynbix BoiH. [lonsgpusanus ceera. J[BontHOe mydenpenomienue. lloss-
pounbl. ucnepcust cera. Buasl criektpoB. CniekTpbl ucnyckanusa. CnekTpsl

MOTJIOIICHUS. YneTpaduoneroroe 151 nH(ppakpacHoe W3JTyYCHUS.
Pentrenosckue nyuu. Ux nmpupoaa u CBOMCTBA.
Jlemoncmpayuu

3aKOHBI OTPAKECHHS U IIPEIOMIICHHS cBeTa. [I0HOE BHYTpEHHEE OTpa)KEHUE.
OnTuyeckue npudbopsl. Uutepdepennus ceera. udpakuus cera.
[Monsipuzanus ceeta. [lonydyeHue cnexTpa ¢ moMolibio npu3Mel. [lonyuenue
CIEKTpa ¢ MOMOUILI0 TUGPAKIMOHHOMN pemeTku. CIeKTPOCKOTI.
Jlabopamopnas paboma (¢ ghopme npakmuueckoit 0020moeKu).
Ha6nronenue nntepdepeHunn u qudpakiiuy CBeTa.

Camocmoamenvnasn paboma.

Cooo6menue no teme: «IIpupona ceera»

[TocTpoenue n3o0paxeHus, 1aBaeMoe JTMH30M.

[ToaroroBka qokiaja ¢ mpe3eHTaluen o 0HOM BRIOpaHHON TeMe:
NudpakpacHoe u ynbTpadroiaeToOBOE U3TyUCHUS.

PeHTreHoBckoe U3nyyeHue.

Paznen 6. OCHOBBI CIeNUAJIBHON TEOPHUH OTHOCUTEILHOCTH.
6.1 OcHOBBI cCIEIUAJIBHOM TEOPHH OTHOCUTEIBLHOCTH.
NHBapuaHTHOCTh MOJyJsI CKOPOCTM CBE€Ta B BaKyyMe. [Toctynatsl
OitHmreitHa. [IpocTpaHCTBO M BpeMsl ClieIMaibHON TEOPUU OTHOCUTEIBHOCTH.
CBs13b MacChl U DHEPTUU CBOOOJHOM YaCTULBI. DHEPTHUs MTOKOSI.
Camocmoamenvnan  paboma IlogroroBka  cooOlieHHe TO  TEME:
«ITpakTnueckoe NIPUMEHEHHUE MOJI0KEHU I CIIeIIMAJIbHOU TEOpUU
OTHOCHUTEIHLHOCTH (IIUKJIOTPOHBI- YCKOPUTEIHU 3aPSXKEHHBIX YACTHII)»

Pa3znes 7. JjieMeHTbI KBAHTOBOW (QU3NKH.
7.1. KBanTOBasl ONITHKA.
KBanToBass rumoreza Ilmanka. ®otonpl. Buemmnwuii (oTodnekTpuyueckuii
s dexr. Buyrpennnii pororddext. Tumbl hoTOIIEMEHTOB.
Jemoncmpayuu
doTo3dheKT.
Camocmoamenvnaa paboma
[ToarotoBka acce mo teme: «lIpumenenue siBiaenus Gorodpdexra B Moeit
CHEUATbHOCTH

7.2. du3uka aToma.

Pa3BuTne B3risiI0B Ha CTPOCHHE BEMIECTBA. 3aKOHOMEPHOCTHM B aTOMHBIX
cnekTpax Bojuopoja. Snepnas monens atroma. OnbiTel . Pezepdopaa. Monenb
aroma Bogopoja o H. bopy. KBantoBsie reHepatopsl.

JHemoncmpayuu
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JIuHeiuaTble CIEKTPbl pa3IMYHBIX BellecTB. M3mydeHue nazepa (KBaHTOBOIO
reHepaTopa).

Camocmoamenvnan paooma.

[Togroroska nmpe3enranui o teme: «H. bop».

7.3. du3uKa aTOMHOIO s/ApAa.

EcTtecTBeHHast paJlMOaKTUBHOCTh. 3aKOH paJuOaKTUBHOIrO pacnaga. CrnocoObl
HAOJIOJEHUST W pEerucTpaluu 3apsHDKeHHbIX 4dacTull. OD@dext BaBunoa —
YepenkoBa. CtpoeHue aToMHOro sjpa. JlepekT maccel, 3HEprus CBA3M U
YCTOWYMBOCTb  aTOMHBIX  saep. SnepHele  peakuuu. VckyccTBeHHas
pPaaMOaKTUBHOCTh. Jlenenue Tsokenbix sanep. lLlemHas saepHas peakmus.
VYmpasisiemass  nenHas — peakuusa.  Snepneii  peakrop.  Ilomyuenwme
PaAMOAKTUBHBIX H30TONOB M HMX IpUMEHEHUEe. buonormyeckoe nenlcTBUE
PAAMOAKTUBHBIX U3IIyYeHUI. DIeMEHTapHbIE YACTULIBI.

Jemoncmpayuu

C4eTunK MOHU3HUPYIOIINX U3ITYYEHNMN.

Camocmoamenvnaa padoma.

O030p nuTepaTypsl Mo Teme: «BnusHHME SIEpHBIX peakuuid Ha >KUBbIE
OpraHU3MBbD»

TemaTnka HHIMBHAYAJIbHBIX IPOEKTOB:

* Anekcanap CrenanoBud [lonoB — pycckuil yueHsblid, n300peTareiib paauo.
* AnbTEepHATUBHAS YHEPTETHKA.

* AKyCTHYECKHE CBOMCTBA MTOTYIPOBOJHUKOB.

* AtoMHas Oartapeiika U paMOaKTUBHBIE IMOJCBETKH

» Guznyeckre MPUHIUIB QYHKIIMOHUPOBAHUS HHPOPMALIMOHHBIX U
TEIEKOMMYHUKALIMOHHBIX CHCTEM

* ACTpOHOMMS HAlIUX JAHEH. ACTEPOUIBI.

* AtomHas ¢usuka. M3otomnsl. [IppumeHenne paainoakTUBHBIX H30TOIOB.
* beCkOHTaKTHBIE METO/IbI KOHTPOJISI TEMIEPATYPBI.

* bunossipHbIe TPaH3UCTOPHI.

* Bennuaiimme oTKpbITUS (PUKKH.

* DIIeKTpUYECKHUE pa3psabl Ha CIIy>KOe ueaoBeka.

* Biusinue nedextoB Ha (prU3MUeCcKUue CBOMCTBA KPUCTAIIIOB.

* BceneHHas U TeMHas MaTepus.

* 'onorpadus u ee npuMeHeHue.

* becnipoBoHAas nepenaya AIEKTPUIECTBA

* JIludpakuus B Halen KU3HU.

* JKunkue kpucrauisl.

* 3HaueHue OTKpbITUH ["anuies.

» AnnpOepT DUHIITEHH 1 QpoBast TeXHUKA ((POoTOANTaAPaATHI U T.1.).
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* Mcnosib30BaHue 3IIEKTPOIHEPTUU B TPAHCIIOPTE.

» Knaccudukanms u XxapakKTepUCTUKH dJIEMEHTAPHBIX YaCTHII.
* KpuonnektpoHuka (MUKPOIJIEKTPOHUKA U XOJIO).

* BO3MOKHOCTH COBPEMEHHBIX JIA3EPOB.

* Jleonapno na BuHun — ydeHbIit u u300peTaTeb.

* MukpoBoaHOBO€E u3nydueHue. [lonb3a u Bpe.

* MeTon ME4YEeHBIX aTOMOB.

° MGTOI[LI Ha6JIIOI[€HI/I$I N PCrucCTpanun paanOaKTHBHBIX HSJIy‘IeHI/IfI N 9aCTHII.

* HanotexHonoruss — MCKIUCTUIITTMHAPpHAA 001acTh q)YH,Z[aMGHTaJIBHOﬁ )41

NPUKJIATHON HAYKH U TEXHHKHU.

* Hukona Tecna: ®u3Hb U HEOOBIYAWHBIEC OTKPBITHS.

* Huxonait KonepHuk — co3aareins reIMOLeHTPUIECKOM CUCTEMBI MUPA.
* Hunsc bop — oaun u3 co3aareneil COBpeMeHHON (PU3UKHU.

* Hykneocunres Bo BeeneHHOM.

* OnTUYeCcKuUe SIBJIICHUS B IPUPOJIC.

* OTKpPBITHE Y IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXIPOBOJUMOCTH.

* [IepeMeHHBIN 2EKTPUYECKUN TOK U €T0 IPUMEHEHHE.

* [[;1a3mMa — 4eTBEpPTOE COCTOSIHUE BEIIECTBA.

* [Imanetsl COJTHEUHOM CUCTEMBI.

* [oJIynIpOBOHUKOBBIE TATYUKU TEMIIEPATYPHI.

* [I[pyMeHEeHNE KUIKUX KPUCTAILIOB B IIPOMBIIIJICHHOCTH.

* [IpumeHeHue siAepHBIX peakTopoB. * [Ipupoaa heppomarneTusma.

® HpO6J’I€MBI 9KOJIOTHH, CBA3aHHBIC C UCIIOJIb30BAHHUCM TCIIJIOBBIX MAIIIMH.

* [Ipoucxoxnenne COTHEUYHON CUCTEMBI.

* [Ibe30n5ekTpruecKkuii 3pGEKT ero NnpuMeHEeHHE.
* PeIMKTOBOE U3ITyYEHHE.

* CeHCOpHBbIE PKpaHbl U (HPU3NYECKUE TTPOLIECCHI

* PoxxneHnue u 5BOJIIONHS 3BE3]I.

* CoBpeMeHHas CITyTHUKOBAs CBSI3b.

» CoBpemeHHas ¢pu3nueckasi KapTuHa MUpA.

* COBpEMEHHBIE CPEJICTBA CBSI3U.

* ConHIle — MCTOYHUK KM3HU Ha 3emiie.

* YIpaBisieMblid TEPMOSIACPHBIA CUHTE3. * Y CKOPUTEIM 3aPSKEHHBIX YACTHII.

» Ou3uKa B COBPEMEHHBIX TEXHOJIOTHX

» dusnyeckre CBOMCTBA aTMOC]EPHI.

* OOTOIIEMEHTHI.

* YepHbI€ IBIPHI.

* [IIkana »1eKTpPOMarHUTHBHIX BOJIH.

* DKOJIOTUYECKHE MPOOJIEMBI U BO3MOKHBIE MTYTH UX PEILICHUS.
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XAPAKTEPUCTUKA OCHOBHBIX BWJOB YYEBHOM
JAEATEJBHOCTU CTYAEHTOB

Copneprxanue o0OyueHHs

XapakTepUCTHUKA OCHOBHBIX BUJIOB JICSITEIHLHOCTH CTYJCHTOB (Ha
yYpOBHE YUEOHBIX IEHCTBHIN)

BBenenue

YMeHHsI TOCTAaHOBKH I1€JICH JESITeIIPHOCTH, TJIAaHUPOBAHUS COO0-
CTBCHHOU JCATCILHOCTH IS JOCTHXKCHHUS ITIOCTABICHHBIX ICIICH,
NpEIBUACHUS BO3MOXHBIX pE3yJIbTaTOB 3THX JCHCTBHIA,
OpraHu3aly  CaMOKOHTPOJS W OLEHKH  TOJYYEHHBIX
pe3yiabTaToB. Pa3BuTHE CIOCOOHOCTH SCHO M TOYHO H3jararhb
CBOM MBICIIU, JIOTUYECKH OOOCHOBBIBATH CBOIO TOUKY 3PEHHS,
BOCIIPUHUMATh W aHAJIM3UPOBATh MHEHUS COOECEIHHKOB,
MpU3HABas IPaABO JIPYroro 4eJloBeKa Ha HHOE MHEHHUE.
[IpousBenenne u3MepeHus QGU3HYESCKUX BEIMYMH M OIICHKA
TPAaHMIIBI TOTPEUTHOCTEN U3MEPEHUH.

[IpencraBinenue rpaHuilbl TOTPEIIHOCTEM U3MEPEHUN MpU
MMOCTPOCHHUH T'Pa(UKOB.

VYMmenune BBICKA3bIBaTh TUIIOTE3bI JUTSL 00BACHEHUS
HaOJII0JaEMBbIX SIBJICHH.

YMeHnue npeajaratb MOJEIH SIBJICHUH.

VYkazaHue rpaHui] IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
N3noxxeHne OCHOBHBIX IIOJIOKEHUNW COBPEMEHHOM HAy4YHOU
KapTHUHBI

MHpA.

[IpuBenenue mnpuUMEpPOB BIUAHHUS OTKPBHITUA B (U3NKE Ha
Mporpecc B  TEXHUKE M  TEXHOJOTMU  IPOU3BOJCTBA.
Wcnonb3oBanue MuTepHeTa ais noucka HHGOpMaluu

1. MEXAHUKA

Kunemamuxa

[IpencraBieHre MeXaHMYECKOrO JABM)KEHUS Tela YpaBHEHUSIMHU
3aBUCHUMOCTH KOOPAMHAT U IPOEKLIHEH CKOPOCTH OT BPEMEHH.
[IpencraBienrie MEXaHMYECKOTO [BHUYKEHUS Teja rpaduxamu
3aBUCHUMOCTH KOOPAMHAT U IPOEKIHENH CKOPOCTH OT BPEMEHH.
OnpeneneHne KOOpAWMHAT MPOWIEHHOTO MYTH, CKOPOCTH H
YCKOpEHHUsi Teja Mo rpadukaM 3aBUCUMOCTH KOOpJIMHAT U
MPOEKIMH CKOpPOCTH OT BpeMmeHHu. OrmpenereHre KOOpAUHAT
MPOWJEHHOIO TYTH, CKOPOCTM M YCKOpPEHHs Tela IO
YpaBHEHUSIM 3aBUCUMOCTH KOOPJIUHAT U MPOEKIHI CKOPOCTH OT
BpPEMEHH.

[IpoBeneHne CpaBHUTEIBHOIO aHadU3a PAaBHOMEPHOTO H
PaBHONIEPEMEHHOTO JBUKEHUI.

VYka3aHue HCIIOJIb30BaHUS MOCTYNATEIbHOTO M BpaIlaTeIbHOTO
JBUKEHUM B TEXHHKE.

[IpnoGperenue ombiTa paboOThl B TPYINIE C BbINOJIHEHHEM
Pa3IMYHBIX COLMAIBHBIX POJIEH.

Pa3paboTka BO3MOXKHOM cUCTEMBI IEHCTBUN U KOHCTPYKIUU IS
9KCIIEPUMEHTAILHOTO ONPEEIICHNS] KHHEMAaTUYECKUX BETUYMH.

IIpencraBnenne uHGOpPMaLUMU O BHJAAX [ABWKEHHS B BUAE
TaOIULIBL

3akonwi MEXaHUKU
Hvromona

OObsicHeHHEe IEMOHCTPAIIMOHHBIX
SKCIEPUMEHTOB, MOATBEPKIAIOIINX 3aKOH
WHEPIUU
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W3mepenne maccsl Tena.

H3mepeHue cuibl B3aMMOICHCTBYS TEII.
Boruncnenue 3HaueHus CUII 11O U3BECTHBIM
3HAYEHUSIM MacC B3aUMOJICHCTBYIOIINX TEI U UX
YCKOPEHUM.

Brruncnenue 3HaueHus1 yCKOPEHUM Te 10
M3BECTHBIM 3HAYEHUSIM JICHCTBYIOIUX CUIT U
Macc Tell.

CpaBHeHuE CUJIbl IEHCTBUS U IPOTUBOJACHCTBUSA
IIpumeHeHne 3aKOHa BCEMUPHOTO TATOTEHUS U
pacyerax CHJI U YCKOPEHHH B3aUMOJIEHCTBYIOLIUX
Tel.

CpaBHeHUE YCKOPEHHS CBOOOHOTO MAaCHHS Ha
m1aHeTax CoIHEYHON CUCTEMBI

Beinenenue B TekcTe yaeOHHKA OCHOBHBIX
KaTeropuii Hay4Hoi HHGOpMaLUK.

3akxonwl COXpAHEHUSL 8
MeXaHuKe

[IpuMeHeHne 3aKoHA COXPAHEHHUS HMIYJbCA JJISI BBIYUCICHHS
W3MEHEHUH CKOPOCTeM Tel TpH WX  B3aUMOJICHCTBUSIX.
N3mepenne paboThl CUIl M M3MEHEHUE KMHETHYECKOW SHEPrUU
Tena. Beluncnenue paboThl CHMJT M M3MEHEHUS KUHETUYECKOM
SHEpPruu Teja.

Brruncnenne moTeHIMANbHON SHEPTUU Tel B IPaBUTALIMOHHOM
nosie.  OmpeneneHre  MOTEHUUAIBHONM  SHEPrUM  YIPYro
neOpMUPOBAHHOTO Tejla [0 U3BECTHON aedopmanuu u
KECTKOCTH  Tena.  [IpuMeHeHWe  3aKOHAa  COXpaHEHUS
MEXaHMYECKOM  SHEepPruM  MpU  pacyerax  pe3yJbTaToB
B3aUMOJICHCTBUN TE€JI TPaBUTAIMOHHBIMH CHJIAMH M CHJIAMU
YOPYTOCTH.

VkazaHue TpaHHWI] TNPUMEHMMOCTH 3aKOHOB  MEXAaHHKHU.
VYkazanue yd4eOHBIX AUCHUIUIMH, TPH M3YyYEHHUH KOTOPBIX
WCTIOB3YIOTCS 3aKOHBI COXPAHCHHS

2. OCHOBBI MOJICKYJISIDHOI (PM3MKH M TEPMOAUHAMHUKH

OcHoGbl  MOneKyIapHOu
KUHemU4eckol meopuu.
Hoeanvnuiii 2asz

BrimonHeHue HSKCHEpUMEHTOB, CIYXaluX MAiss 00O0CHOBAaHHUSA
MouteKyisipHo-kuHeTndeckoi Teopun (MKT). Pemenue 3anau c
MIPUMEHEHUEM OCHOBHOTO YpaBHEHUS MOJIEKYJIIPHO-
KWHETHUYECKON TEOPHUU Ta30B.

OmnpeneneHve  mapaMeTpoB  BellecTBa B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAHWHM YPAaBHEHHS COCTOSHHS HICATHHOTO
raza. OmpezeneHue MapamMeTpoB BelIeCTBA B Tra3000pa3HOM
COCTOSSHUM M TPOUCXOMASIIMX TPOIECCOB Mo Tpadukam
3asucumoctu p (T), V (T), p (V).

DkcnepuMeHTalbHOE HccneaoBanue 3asucumoctu p (T), V (T),
p (V). IlpeacraBnenue B BuIe TIpaduKOB H30XOPHOTO,
M300apHOTO U U30TEPMHUYECKOTO MPOIIECCOB.

Boluucnenue cpenHel KMHETUYECKOM HHEPrUM  TEIIOBOTO
JIBUKEHHMS] MOJIEKYJ IO M3BECTHOW TeMIepaType BellecTBa.
BrickaspiBaHue THMNOTE3 I OOBSCHEHHS HaOII0JaeMbIX
ABJICHUWA.  YKa3aHWE  TpaHULl TPUMEHUMOCTH  MOJEIH
«UAeaNbHBINA Ta3» U 3akoHoB MKT

OcHosbi
MepMOOUHAMUKU

M3MepeHne kKoqnyecTBa TEIUIOTHI B Mpolieccax TEeIonepeaadu.
Pacuer KOJIN4eCTBa TEIIOTHI, HEOOXOIUMOr0 Jias: |
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OCYILIECTBIIEHUS 3aJaHHOI0 IIpolecca ¢ Terionepenadyeil. Pacuer
U3MEHEHMsI BHYTPEHHEH SHEpruu Tell, paboThl U IEepeaHHOro
KOJMYECTBA TEIJIOTHl C MCIOJIb30BAaHUEM IIEPBOTO 3aKOHA
TepMoIuHaMUKH. Pacyer paboThl, COBEpIIEHHON TIa3o0M, IO
rpaduKy 3aBHCUMOCTH

p (V).

Borunciienne pa®oThl ra3za, COBEpPUICHHOW MpH HW3MEHEHHUH
COCTOSIHUSI MO 3aMKHyToMy Uukiny. Beruucienne KIIJ[ npu
COBEPILIEHUH Ta30M PadOThI B MPOLECCAX U3MEHEHHS COCTOSHUS
0 3aMKHyToMy LUKIy. OOBsICHEHHME NPUHLUIOB JeHCTBUSA
TETUIOBBIX MalHH. JleMoHCTpanust posiu (GU3MKUA B CO3JAHUU U
COBEPILLIEHCTBOBAHUH TEIUIOBBIX JIBUTATEIIEH.

W3noxeHne CyTH 5SKOJOTMYECKHX Mpo0sieM, OO0YCIOBICHHBIX
pa®oTOll TEIUIOBBIX JBUraTeneil W MNpeAokeHHe IMyTH UuX
peuieHusa.  YKazaHue TpaHHUL] [PUMEHUMOCTH  3aKOHOB
TEPMOJIMHAMUKH. YMEHHUE BECTH JUAJIOT, BBICIYIINBATh MHEHHE
OIIMOHEHTa, y4acTBOBaTb B JMCKYCCUHU, OTKPBITO BBIPAXKaThb U
OTCTaMBaTh CBOIO TOUKY 3PEHHUSL.

VYka3aHue y4eOHBIX JAMCLUUIUIMH, IPH M3YYEHUH KOTOPBIX
HCHOJIb3YIOT yueOHbIH MaTepran «OCHOBBI TEPMOAUHAMUKI

Ceoticmea napos,
JcuoKocmeti,  mMeepovlx
mej

H3mepenue BIaXHOCTH BO3yXa.

Pacuer KOJIMYECTBA TEIUIOTHI, HE00X0IMMOT0 UL
OCYILIECTBICHUS IIpoLecca IEpexoja BEmECTBA U3  OIHOIO
arperaTHoOro COCTOSIHUS B

IpYroe.

OKCIIEpUMEHTAIBHOE ~ UCCIIEJOBAaHME  TEIUIOBBIX  CBOWCTB
BemecTsa. [IpuBeneHne NpUMEpPOB KaNWUIAPHBIX SIBICHUN B
OBITY, IPUPOJIE, TEXHUKE.

HccnenoBanne  MEXaHWYECKHX  CBOWMCTB  TBEPIABIX  TelL
[Ipumenenne ¢u3NYeCKUX TMOHATHA M 3aKOHOB B y4eOHOM
MaTepuaie npo(ecCHOHaIBHOIO Xapakrepa.

Hcnonb3oBanue WHTepHeTa ans moucka uWHGOpMaLUUd O
pazpaboTkax ¥ MPUMEHEHHAX COBPEMEHHBIX TBEPABIX U
aMOp(HBIX MaTepHaIOB

3. 2JIeKTPOAMHAMHKA

dnexkmpocmamuxa

Brrunciienne cuil B3aMMOJECUCTBUSI TOYEHHBIX JJIEKTPUYECKUX
3apsa0B.

Brrunciienne HanpssKeHHOCTH 3JIEKTPUYECKOTO MOJISE OJTHOTO M
HECKOJIBKUX TOYEYHBIX JJIEKTPUYECKUX 3aPSAI0B.

Briunciienne mnoOTEHHHMAIa SJIEKTPUYECKOTO TOJISI OJHOTO |
HECKOJIBKMX TOYEUYHBIX JJIEKTPUUYECKUX 3apsnoB. M3mepenue
Pa3HOCTH MOTEHIINAJIOB.

HN3mepeHne HJHEPIUM DIIEKTPUUYECKOTO TIOJS  3apsyKEHHOTO
KOHJEHcaTopa.

BrrunciieHne SHEpPruM AJIEKTPUUYECKOrO TOJISL  3apSKEHHOTO
KOHJEHcaTopa.

Pa3paboTka miaHa 1 BO3MOXKHOUM CXEMBI JEHCTBHUI IKCIIEPUMEH-
TQIbHOTO ~ ONpEACTICHUsS DJJIEKTPOEMKOCTH KOHJEHcaTopa |
JIUBJIEKTPUYECKOM MPOHULIAEMOCTH BEILIECTBA.

[IpoBeneHne CpaBHUTEIBHOTO aHAJIW3a TPABUTALMOHHOTO U
3JIEKTPOCTATUYECKOTO MOJIEH
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TTocmosnnbiil mox

OOBsICHEHNE TIPUPOJIBI ATEKTPUUECKOTO TOKA B

MeTajiax, MIEeKTPOJIUTaX, ra3ax, BaKyyme u

MOJIYPOBOIHUKAX [IprMeHeHre 3IIeKTPoIn3a B TEXHUKE
[IpoBeneHue cpaBHUTENBHOTO aHAIIN3A

HECaMOCTOSITEIbHOTO U CAMOCTOSITEILHOIO

ra30BBIX Pa3psoB

N3mepenne momHocTH 3nekTpudeckoro toka. M3amepenne 3/C
U BHYTPEHHETO COMPOTHBIICHUS HCTOYHHMKA TOKa. BblmonHeHue
pacdyeToB  CHJIBI TOKAa W  HaNpsDKCGHWM HA  y4acTKax
ANEKTPUYECKUX Hene. OO0wbsicHeHue Ha npuMepe
JJEKTPUYECKON nenu ¢ JIByMs uctounukamu toka (D/1C), B
KaKOM CJIy4ae HCTOYHHMK DJIEKTPHUYECKON SHEepruu paboTaer B
peXHMe TeHepaTopa, a B KAKOM — B PEKHUME TOTPEOUTEIIS.
Omnpenenenue TeMmreparypbl HUTH HakanuBaHus. l3Mmepenue
NEKTPUYECKOr0 3apsja diekTpoHa. CHATHE BOJbTaMIEPHON
XapakTepucTuku auojna. [IpoBeneHue cpaBHUTENHHOTO aHAIM3a
MTOJTYIIPOBOTHUKOBEIX JTUOJIOB ¥ TPHOJIOB.

Ucnons3oBanue MWuTepHera ans mnoucka wuHPOpMALMH O
MEPCIIEKTHUBAX  PA3BUTUS  IOJIYIIPOBOJHUKOBOM  TEXHUKH.
YcTaHOBKa MPUYHHHO-CIICJICTBEHHBIX CBSI3EH

Macnummnvie senenus

W3mepenue MHAYKUMHM MarHUTHOrO mouid. Berumcinenue cui,
JNEUCTBYIOIMX HA IPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.
Brprunciienne cui, AEHCTBYIONIMX Ha JJIEKTPUYECKUN 3aps,
JBUKYIIUICS B MATHUTHOM II0JIE.

HccnenoBanue sBIE€HNN 2IEKTPOMarHUTHONM MHIYKIIUN, CAMOMH-
ITYKIHH.

Boruncnenne  sHepruum  MarHuTHOro mois.  OObscHeHue
NpUHIUNA JIefcTBUA deKkTpoaBurarens. OObsCHeHHe MPUHLIUIIA
necTBUs reHepaTopa IIEKTPUUYECKOTO TOKa u
JIEKTPOU3MEPUTENBHBIX MpUOOpoB. OOBsCHEHHE MNPHHLUIA
NeCcTBUS  Macc-cliekTporpada, YCKOpUTElIed  3apspKeHHBIX
gactull. OObsCHEHHE POJIM MAarHUTHOTO MOJs 3eMJIM B KHU3HU
pacTeHMi, ’KUBOTHBIX, YEJIOBEKA.

IIpuBenenne IIPUMEPOB IIPAKTUYECKOTO IPUMEHEHUS
W3y4YEHHBIX SBJICHHM, 3aKOHOB, TPUOOPOB, YCTPONCTB.
IIpoBenenue CPaBHUTEIBHOTO aHaym3a CBOICTB
ANEKTPOCTATUYECKOTO, MATHUTHOTO U BUXPEBOTO 3JIEKTPHUUECKHUX
nosneil. O0bACHEHHE HA NMPUMEPEe MarHUTHBIX SIBJICHUH, MOYEMY
(U3MKY MOKHO paccCMaTpUBaTh KaK METAIUCIUILUINHY

4. K0J1e0AHUA U BOJIHBI

Mexanuueckue konebamnus

HccnenoBanue 3aBUCHUMOCTH nepuoaa Kosie0aHui
MaTeMaTHYeCcKOro MasTHUKAa OT €ro [UIMHBI, MacChl H
aMIUTUTYABI KoseOaHuii. MccnenoBanue 3aBUCUMOCTH MTEpHO/Ia
Koje0aHuil Tpy3a Ha MPYKHUHE OT €ro MacChl M >KECTKOCTH
MPY>KUHBI. Boruncnenune nepuoja Kosie0aHui
MaTeMaTHYeCKOr0 MAasTHHKA IO W3BECTHOMY 3HAYEHHUIO €ro
JUIMHBL. Bbluncienne nepuona xojeOaHUM rpy3a Ha Hpy>KUHE
M0 U3BECTHBIM 3HAYEHMSIM €r0 MAacChl U JKECTKOCTH MPY>KUHBI.
BripaboTka  HaBBIKOB  BOCIpPUHUMATh,  aHAIM3HPOBATH,
nepepadbaTbIBaTh U MPEAbSIBIATh HHYOPMALIMIO B COOTBETCTBUHU
C IIOCTaBJICHHBIMU 3aJJa4aMHU.
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[IpuBeneHre TPUMEPOB ABTOKOJICOATENBHBIX MEXaHUUYECKUX
cucreM. [IpoBenenne kiaccudukaum KoiaeOaHuii

Ynpyeue eonnwv

W3mepenne IMHBL 3BYKOBOM BOJHBI 10  pe3yjbTaTaM
HaOroAeHui HTep(EpPEHLIMU 3BYKOBBIX BOJIH.

HaGnronenne u oObsCHeHHME SIBJICHUN MWHTEpPEpeHIUU U
JU(PPaKLUU MEXaHUYECKUX BOJIH.

[IpencraBnenne obnacteid TNPUMEHEHHUS  yIAbTPa3ByKa U
HNEPCHEKTHBBl €r0 HCIHOJIb30BAHUSA B PA3IUYHBIX 00JaCTIX
HAyKH, TEXHUKH, B MEIULIUHE.

W3noxeHne cyTH 3KOJIOIMYECKHX MpoOJIeM, CBSA3aHHBIX C
BO3JICHCTBUEM 3BYKOBBIX BOJIH Ha OPTaHU3M YEJIOBEKA

QJzeKmpOMaeHumele

KonebaHus

HaGmtonenue ocmuuiorpaMM TapMOHMYECKHX — KOJIeOaHMM
CHWJIBI TOKA B LICIIN.

N3mepenne 2JIEKTPOEMKOCTH  KOHAeHcaropa. M3mepenue
MHAYKTUBHOCTb KaTyLIKH.

HccnenoBanue SBICHUS  JJIEKTPUYECKOTO pE30HAHCA B
IIOCJIEI0BATEIbHON LEIH.

[TpoBenenue aHAMOTUM MEXIY (U3NUSCKUMHU BEITMUYMHAMH,
XapaKTEPU3YIOIIMMHA MEXAHUYECKYI0 M 3JIEKTPOMAarHUTHYIO
K0J1e0aTeJIbHbIE CUCTEMBI.

Pacyer 3HaueHuN CuiIbl TOKAa M HANpsDKEHUS Ha 2JIEMEHTax
L[ENU [IEPEMEHHOT0 TOKa.

HccnenoBanue  mpuHUuOa  JeicTBUA  TpaHcdopmaropa.
HccenenoBanue npuHuUna ACHCTBUS I€HEPATOpPa IEPEMEHHOIO
Toka. Mcnonb3oBanue MHTepHeTa A nmoucka HHGOpMALUU O
COBPEMEHHBIX CII0C00axX Mepeaadn JIEKTPOIHEPTUU

3JZ€KWZPOMGZHMWZHbl€

6OJIHbl

OcymiecTBieHne paauonepenaun u paauonpuema.
UccnenoBanue CBOWMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOILBIO
MOOMIIBHOTO Tesle(oHa.

Pa3BuTHE 1IEHHOCTHOTO OTHOIICHHUS K M3y4aeMbIM Ha YpOKax
¢u3uk o0BEKTaM W OCBAaMBAaE€MBIM BUAAM JIEATEIHLHOCTH.
OO0BsicHeHHE TPUHIUITAATIBEHOTO Pa3IUYHs MPUPOABI YIPYTHX
U 3JIEKTPOMArHUTHBIX BOJIH. M310%KeHHE CYyTH 3KOJIOTMYECKUX
mpoOJieM, CBSI3AHHBIX C AJIEKTPOMATHUTHBIMU KOJIEOAHUSIMU U
BosiHaMU. OOBSICHEHHE POJU DIEKTPOMATHUTHBIX BOJH B
COBPEMEHHBIX HCCIIEIOBaHUIX BeeneHHoun

5. OIITUKA

Ilpupooa ceema

[IpumeHeHne Ha MPAKTUKE 3aKOHOB OTPAKEHUS U MPETOMIICHHUS
CBETA MPU PELICHUU 3a/1a4.

OnpeneneHne  CHEKTPaJIbHBIX  TPAHUI  YYBCTBUTEIBHOCTHU
YEJI0BEYECKOr0 TJI1a3a.

YMeHne CTpouTh U300paKeHHS MPEAMETOB, TaBaEMbIC JINH3AMHU.
Pacuer paccTtosHus OT JUH3BI 10 HM300paKEHUS MpeaMeTa.
Pacuer onrtuueckod cwibl JmH3BL M3MmepeHue GHOKyCHOTO
pacctossHusl JMH3BL. McnblTaHne MoJened MHKPOCKONAa |
TEJIECKOIa

Boanosuvie
ceema

ceoticmea

HaGmtonenne sBieHuss HMHTEPPEPEHIMU 3IIEKTPOMArHUTHBIX
BonH. Habmionenue sBneHns IUQpakuy 3IEKTPOMArHUTHBIX
BosiH. HabmiofeHue sBIeHHUS MOJSAPU3AIUH AJIEKTPOMAarHUTHBIX
BoNH. M3mepeHne [UIMHBI CBETOBOM BOJHBI IO pe3yiIbTaTaM
HabOmofeHust siBleHus uHTepdepenin. Habmonenne sBieHus
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mudpakuu  cBeta. HaOmioneHwe sBICHHS TONMSpH3ANUN U
aucrepcud  cBeta. IIoMCK  pasiMuuii M CXOJACTBA  MEXKIY
TU(GPAKITMOHHBIM U TUCTICPCUOHHBIM CIIEKTPaMHU.

[IpuBeeHre IPUMEPOB TOSIBJIICHUS B IPUPOIC M UCITOJIb30BAHUS
B TEXHUKE SIBJICHUN MHTEPPEPEHIINU, TUDPAKIUH, TTOTIPHU3AIH
W JUCIepCHuu CcBeTa. IlepeduciieHMe METOJOB IO3HAHWUS,
KOTOPBIC UCITOJIb30BAHBI MPY U3YUYECHUHU YKa3aHHBIX SIBJICHUI

6.0cHOBBI clIeIIHAJILHOM

TCOPUHU OTHOCUTECJIBbHOCTH

Ocnosbl CneyuanvHol
meopuu
OMHOCUMENbHOCTU

OO0OBsicCHEHHE 3HAUYMMOCTH onbiTa MalikeabcoHa-
Mopiu

dopMynHpOBaHHE ITOCTYJIATOB

OOpbscHenue Y dexra 3aMeJIeHUsT BpEMEHH
Pacuet aHEprun mokos, UMIyJbca, YHEPTUH
CBOOOTHOH YaCTHIIEI

BripaboTka HaBBIKOB BOCIIPUHUMATh,
aHAJIM3UPOBATh, ITePepadaThHIBATh U MPEABSBIIATH
MH(OPMAIIUIO B COOTBETCTBUH C MIOCTABIICHHBIMU
3aJa4aMu

7. 3JeMeHThl KBAHTOBOM

(puzuku

Keanmosas onmuxa

Hab6mronate hoToanekTpuueckuii 3 hekr.

OO0bscHATh 3aK0oHbI CTOJIETOBA U JaBJIEHUE CBETA

Ha OCHOBE KBAaHTOBBIX MPEACTABICHUN

Habmronenne ¢dotosnexkrpuueckoro spdekra. OObsicHeHHE
3akoHOB CTONIETOBa Ha OCHOBE KBAaHTOBBIX IPEICTABICHHM.
Pacuer makcMManbHON KMHETHYECKOW YHEPTUU JIEKTPOHOB MPH
dboTornexTpuueckoM ddexTe.

Onpenenenne paboOThl BbIXOAA DBJEKTPOHA MO  rpaduky
3aBUCUMOCTH  MAaKCHUMallbHOW  KHHETHYECKON  SHepruu
(OTODTIEKTPOHOB OT YaCTOTHI cBeTa. MI3MepeHne paboThl BBIXO1a
anekTpoHa. Ilepeuncienne mpuOOPOB YCTAaHOBKH, B KOTOPBIX
MpUMeHseTCs 0e3-UHEPIIMOHHOCTE (hoTodPdeKTa.

OOBbsicHEeHHE KOPITYCKYJISIPHO-BOJIHOBOTO Jlyaju3Ma CBOMCTB
¢dbotoHoB. OOBsICHEHHE POJIM KBAHTOBOW ONTHKH B Pa3BUTHHU
COBPEMEHHOM (hU3HUKH

Duszuxa amoma

Brruncienune el BOJIHBI 1€ Bpoiiiist yacTuibl

C U3BECTHBIM 3HAUEHHEM UMITYJIbCa

HaGmronenne nuHeHYaThIX CIIEKTPOB.

Pacuer 4acToThl M JJIMHBI BOJIHBI HMCIIyCKa€MOTO CBETa IMpHU
Mmepexofe aroMa BOJAOpOAAa M3 OJHOIO CTallMOHApPHOTO
COCTOSIHUSI B JpYroe. OObsicHEeHHE  TPOUCXOXKICHUS
JINHEMYaTOro CIEKTpa aToMa BOAOPOJA U Pa3INUMs JIMHENYaThIX
CHEKTPOB pa3MyHBIX ra3oB. lVccienoBaHue JMHEHYATOTO
CIIEKTpa.

HccnenoBanne npuHIUNa padOTHl JTIOMHUHECIIEHTHON JIaMITBI.
HaGmonenne u 0OBsSCHEHHWE TPUHININA JEHCTBUS Jazepa.
[IpuBenenre npuMepoB HCIOJIB30BAHUSA JIa3epa B COBPEMEHHOM
HayKe U TEXHUKE.

Hcnonb3oBanue WHTepHeTa ans moucka uHGOpMAaLUUA O
MEepPCIIEKTUBAX MPUMEHEHUS Jla3epa

Dusuxa amomno2o s0pa

IIpencrasnenue o xapakrepe 4eThIPEX TUIIOB
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(yHIIaMEHTaIBHBIX B3aUMOJICHCTBUIN

3JIEMEHTAPHBIX YACTHI] B BHJI€ TaOIUIIBI

Habmtonenne tpekoB anbda-yacTull B Kamepe BuibcoHa.
PeructpupoBanue saepHbIX HU3IYyYEHUH C MOMOIIBIO CYETUMKA
[efirepa.

Pacuer sHepruu cBsI3u aTOMHBIX s1IEP.

Omnpenenenue 3apsja M MaccoBOIO 4YHCJIa ATOMHOIO f1pa,
BO3HHMKAIOIIEr0 B  pe3yjbTaTe paJMOaKTUBHOIO pacraja.
Brruncnenmne 3Heprun, 0CBOOOKTAIOMICHCS TTPH PATHOAKTHBHOM
pacnaze.

Omnpenenenue NpoayKTOB SAEPHOIN peaKlUU.

Boruncnenne 3Heprum, OCBOOOXKAAIOIIEWCS TMPU  SIEPHBIX
peakuusx. lloHuMaHnue  HOpeuMylIeCTB U HEOOCTAaTKOB
WCII0JIb30BAaHUSI ATOMHOM YHEPTUU U MOHU3UPYIOIINX U3ITYy4eHU I
B POMBIIIIJIEHHOCTH, MEIULIMHE.

W3noxkeHne CyTH JKOJIOTMYECKUX MPOOJIEM, CBS3aHHBIX C
OMOJIOTUYECKUM  JIEUCTBHEM  PAJUOAKTUBHBIX  H3ITYyYCHUH.
[IpoBenenue kinaccuuKaMKU SIEMEHTAPHBIX YacTUIl IO UX
¢u3NYecKUM XapaKTepUCTHKaM (Macce, 3apslay, BpEMEHHU
KU3HU, CIIUHY U T.1.).

[loHnmaHue LIEHHOCTEW Hay4yHOTO IO3HAHHWS MHUpa HE BOOOIIE
JUIS 4eJIOBeYecTBa B LIEJIOM, a s KaXJIOro OO0yYaromierocs
JIMYHO, IEHHOCTEHN OBJIAJICHHSI METOJOM HAyYHOTO ITO3HAHUS IS
JNOCTHMXKEHHS  ycmexa B JIOOOM  BHJE  MPAKTUYECKOM
NESATEIbHOCTH
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YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME TIPOI'PAMMBbI YYEBHOI'O ITPEJIMETA
OYIlan.02 ®PU3NUKA

OcBoenue mnporpammbl yueOHoro mnpenvera OYIInm.02 @usuka
OpraHU30BaHO B Y4YeOHOM 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 kaOuHeTa (GU3UKU YIOBJIETBOPSET TPEOOBAHUSIM
CaHHUTapHO-3MTHIEMHOJIOTNYECKUX NpaBuil 1 HOpMaTuBOB (CanlluH 2.4.2 Ne
178-02) u ocHalIeHO THMOBBIM OOOpPYAOBaHWEM, YKa3aHHBIM B HACTOSIIMX
TpeOOBaHUAX, B TOM YHUCJE CHEIUATU3UPOBAHHON y4eOHOM MeOenbio U
cpencTBaMu OOy4YeHHWs, JOCTAaTOYHBIMU IS BBITTOJIHCHHS TPEOOBaHW K
YPOBHIO TIOJITOTOBKH O0YYaFOIIIHXCA.

Kabuner  ocHameH  MyJbTHUMEIUWHBIM  OOOpYAOBaHHEM IS
MPOCMATPUBAHKUSA  BHU3yaIbHOW HWHGOpPMAMK 1O  (PHU3UKE, CO3TaHUS
pe3eHTallu1, BUEOMATEPUAIOB U T. II.

B coctaB yueOHO-METOIUYECKOTO M MaTepUaTbHO-TEXHOJIOTHUYECKOTO
obecrnieuenus nmporpammel yaeoHoro npeamera OYIlnn.02 duszuka BXoaAT:

* MHOTO()YHKITMOHAJIbHBIN KOMIUJIEKC MTPENOIaBaATEIs;

* HarJsiAHBIE TOCOOWST (KOMIUIEKTHI Y4YEOHBIX TaONUIl, TUTAKaThI:
«Duznyeckue BEITUYUHBI " byHIaMEHTAIbHBIE KOHCTaHTBI»,
«MexnyHaponnas cucrtema enuaull CHM», «llepuoanueckass cucrema
xuMudeckux aneMeHToB [[.M.MenneneeBa», TOPTPEThl  BBIIAIOIINXCA
YYEHBIX-(PU3UKOB U aCTPOHOMOB);

* nH(pOPMAITMOHHO-KOMMYHHKATHBHBIE CPEIICTBA,

* DKpPaHHO-3BYKOBBIE TTOCOOUS;

* KOMIUIEKT 3JIEKTPOCHAOKEeHUS KaOMHETa (PU3UKHU;

* TEXHUYECKHE CPe/ICTBa O0yUCHUS;

* JIEMOHCTPAIIMOHHOE 000pya0BaHue (00IIero Ha3HAYCHUS U
TEMaTUYECKHUE HabOpHI);

* nabopaTtopHoe 000pyaoBaHue (00111er0 HA3HAYCHUS U TEMAaTUUECKUE
HaOOpKI);

* CTaTUYECKHE, TUHAMUYCCKHE, JEMOHCTPAIIMOHHBIC U Pa3/IaTOYHbIC
MOJICIIN;

* BCTIOMOTaTeJIbHOE 000PYI0BaHNUE;

* KOMIUICKT TEXHUYECKOW IOKYMEHTAIlMH, B TOM YHCJE MacrlopTa Ha
cpenctBa OOYyYEeHHS, WHCTPYKIIMHU 110 WX HWCIOJIL30BAHUIO W TEXHUKE
0e30I1aCHOCTH;

* OuOIMOTEYHBIN (HOHI.

B Oubmuoreunbii (QoHI BXOIAT Y4e€OHUKH, y4eOHO-METOJMYECKHE
komiuiekTel (YMK), oOecneunBaromue ocCBOeHHE Y4eOHOIro mpeameTa
OV¥YIIan.02 ®wusuka, pPEKOMEHJOBAaHHbIE WM  JIONYUIEHHbIE IS
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WCIIONIB30BaHUs B TIPO(EeCCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHU3AIMSIX,
peanu3yronmx  0o0pa3oBaTeNbHYI0  MPOTpaMMy  CpeaHero  oOmiero
obOpazoBanusi B mpenenax ocBoeHus [IIICC3 Ha 6a3ze OCHOBHOTO OOIIETO
o0pa3oBaHUs.

bubmuoreunsii  GoHA MOXKET OBITH  JOMOJHEH  (U3UYCCKUMHU
SHIUKIIONCANSAMH, aTjacaMH, CJIOBApsSIMH W XpECcTOMaTHUCH 1Mo Qu3HKe,
CIIPaBOYHHUKAMHU IO (U3MKE M TEXHHWKE, HAYYHOM W HAYYHO-TIOIYJISIPHOMN
JUTEPATYPOH €CTECTBEHHO-HAYYHOTO COACPIKAHUS.

B mpomecce ocBoeHuss mporpammbl yueOHoro mnpeamera OYIIam.02
®du3nka 00y4aromuMCs TIPEIOCTABIACTCS BO3MOXKHOCTH JOCTyIAa K
AIIEKTPOHHBIM YyUeOHBIM MaTepHuaiaMm 1o (u3NKe, IMEIOMAMCS B CBOOOTHOM
noctyne B cetu VIHTepHET (JIEKTPOHHBIM KHUTAM, IIPAKTUKyMaM, TeCTaM, 1

zp.).
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NH®PA-M, 2017. - 560 c. - (HpocbeCCHOHanbﬂoe oOpazoBanue). - (ObC
ZNANIUM.COM) URL:
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2017.-336¢.-3000 5k3.- ISBN 978-5-4468-4474-6. -TekcrT:

HETOCPEACTBEHHBIMN.
. @usuka. Mexanuyeckue kosieOanusi. COOpHHMK 3ajJad C PELICHUSIMU:
3amaunnk g CIIO / cocr. b, K. JlantenkoB. — Capatos:

[Tpodobpazosanue, 2019. — 164 ¢. — ISBN 978-

. Hakak, A. A. MonekynsapHas pusuka: yaeonoe nocodue mis CI1O / A. A.
Yakak; nmox pemxakuueit M. I'. Kyuepenko. — Capatos: [IpodobpazoBanue,
2020. — 377 c. — ISBN 978-5-4488-0670-4. — TeKcT: 3JeKTPOHHBIH //
DnekTpoHHo-0mOmoreunas cucrema IPR BOOKS: [catit]. — URL:
http://www.iprbookshop.ru/91895.html (nara o6pamenus: 04.02.2020). —
PexxuM nocryma: st aBTOpU3UP. MOJIb30BATENIEN

. Hakak, A. A. ®usuka: yuednoe nocooue s CI1IO / A. A. Yakak, C. H.
Jleryra. — Caparos: [IpodobpazoBanne, 2020. — 541 c. — ISBN 978-5-
4488-0667-4. — TekcT: S>NEKTPOHHBIN // DIEKTPOHHO-OUOIMOTEUHAS
cuctema [PR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/92191.html (mara oopamenus: 10.02.2020). —
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www.dic.academic.ru  (AkaaeMuK. CnoBapy W DHIUKIIONEIUH).
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www.globalteka.ru (I'moGanreka. ['nmoOampHas OHOIHMOTEKA HAyYHBIX
pecypcoB).
www.window.edu.ru (ExmHoe OKHO JoCcTyma K 00pa3oBaTeIbHBIM
pecypcam).
www.st-books.ru (JIyumrast yaeOHas iureparypa).
www.school.edu.ru (Poccwuiickuii oOpa3oBarenbHbIi mopTai. JJocTymHOCTS,
Ka4ecTBO, 3PPEKTUBHOCTH). WWW. ru/book (DmekrponHas OubOIMOTEYHAS
CHCTEMA).
www.alleng.ru/edu/phys.htm (Oo0pa3oBartesnbhbie pecypchl MHTepHeTa —
dusuka). www. school-collection. edu. ru (Eaunas kosutexius nmupoBbIX
00pa30BaTEIIbHBIX PECYPCOB).
https//fiz.1september.ru (yueOHo-MeToquuecKkas razera « Du3ukay).
www.n-t.ru/nl/fz (HoGeneBckue naypeatsi o (hpu3uke).

10.www.nuclphys.sinp.msu.ru (SaepHast pusuka B n epueTe).
11.www. college. ru/fizika (IToarotoBka k EI'D).
12. www.kvant.mccme.ru  (Hay4YHO-TIONYJIAPHBIA  (PH3UKO-MaTeMaTHICCKHU

xypHan «KBaHT»). Www. Y0S. ru/natural-sciences/html (ecrectBenno-
HAy4YHBIN )KypHaI 115 Mojioaexu «lIyTh B HAyKy»).
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