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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o6meoOpa3oBaTenbHONM yueOHOTO Tpeameta OYIIam.02
du3znka TMnpegHa3HaueHa Ui U3ydeHUs (U3MKu B MPOQECcCHOHATBHBIX
o0pa3oBaTeNbHbIX  OpraHU3alUsX,  peaju3yloumx  00pa3oBaTelbHYIO
IpOrpaMmy CpeHEro o01Iero oopa3zoBaHus B Mpejeiax OCBOCHUS IPOTrPaMMBI
MOJTOTOBKM cHelUalucToB cpennero 3BeHa (nmanee IIIICC3) na Oase
OCHOBHOTI'0 00111eT0 00pa30BaHusl.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuii OI'OC cpennero
oOmero  oOpa3oBaHUs, YTBEPKIEHHOTO  MpUKa3oM  MwuHUCTEpCTBa
oOpasoBanusi 1 Hayku Poccuiickoii denepammu ot 17 mas 2012r Ne 413 (¢
m3MeHeHussMu  Ha 29 wuroHs 2017r), nOpenbsABISEMBIX K CTPYKTYpE,
COZICPKAaHUIO W pe3ysibTaraM OcCBoeHHS ydeOHoro mpenvera OYIlam.02
®du3nka, B COOTBETCTBUM ¢ PeKOMEHIauusaMH M0 OpPraHU3aluu MOJyYEeHHUS
cpeaHero ooOmero oOpa3oBaHMsl B TpeiesiaX OCBOCHHS 00pa3oBaTEIbHBIX
MpOrpamMM CpeIHEro MpoPecCuOHAIBHOrO0 00pa3oBaHUs Ha 0a3e OCHOBHOI'O
o0u1ero 00pa3oBaHus ¢ yueToM TpeboBaHUH (eaepaibHbIX TOCYAapCTBEHHBIX
oOpa3oBaTeNbHBIX  CTAaHJAPTOB W  MOJy4yaemMod  mpodeccuud  Wiu
CHELMAIBHOCTH  CPeAHEero mnpodeccuoHaIbHOro oOpa3oBaHus (IHCbMO
JlemaprtamMeHTa TOCYJapCTBEHHON MOJUTUKU B c(epe MOATOTOBKH pabOUMX
kaapoB u JITTO MunoopHayku Poccuu ot 17.03.2015 Ne 06-259).

Cognepxanue mnporpammbl OVYIIom.02 @u3uka HanpaBlI€HO Ha
JTOCTHKECHUE CIICTYIONIUX LeJIei:

* 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
HAYYHOTO TTO3HAHUS MTPUPO/IBI;

* OBIAQJICHUE YMEHHUSIMHU TMPOBOJUTH HAONIOACHUS, TUIAHUPOBATH H
BBITIOJIHATh OKCINEPUMEHTHI, BBIJIBUTATh THUIOTE3bl W CTPOUTH MOJIEIIH,
MPUMEHSTH TOJIYYCHHBIC 3HAHUS TI0 (PUBHKE I OOBSICHEHUSI Pa3HOOOPa3HBIX
(¢u3znyeckux SBJIEHUH M CBOWCTB BELIECTB; NPAKTHUYECKU HCIOIb30BaTh
(¢u3nyeckue 3HaHUSA; OLEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOMN
uHpopmanuu;

* pa3BUTHE I[IO3HABATEJIbHBIX HWHTEPECOB, HWHTEIUICKTYAJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN B Mpoliecce NMPUOOpPETEeHUs 3HAHUM U YMEHHUN 10
¢u3NKe ¢ MCHOJb30BAaHUEM pPA3JIMYHBIX MCTOYHUKOB HMH(POPMALUU U
COBPEMEHHBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

* BOCHHUTAHHME YOEXIEHHOCTH B BO3MOXKHOCTHU IIO3HAHHS 3aKOHOB
MPUPOJBI, WCIOJB30BAaHUS JOCTHKEHUN (PU3NKKM Ha 01aro pasBUTHS
YeJI0BEYECKONW IUBMIIM3AIMHI; HEOOXOIUMOCTH COTPYAHMYECTBA B MpOIlecce
COBMECTHOTO BBIIIOJIHEHHS 337a4, YBAKUTEJIBHOTO OTHOLIEHUS K MHEHHUIO
OIIOHEHTA MPHU OOCYKIECHUH MPOOJIEM €CTECTBEHHO-HAYYHOI'O COAEPIKAHUS;



TOTOBHOCTH K MOPAJbHO-3THUYECKOW OILIEHKE HCIONb30BAHMUS HAYYHbIX
JOCTUKEHHM, YyBCTBa OTBETCTBEHHOCTH 3a 3aIIUTY OKPY’KAIOILIEH CPeIbl;

* UCMOJIb30BaHWE MPHOOPETEHHBIX 3HAHWW U YMEHUU JUISl pPEHICHUS
NPAaKTHYECKUX 3aJlad TIOBCEIHEBHOM >XW3HU, oOecredyeHus O0e30MacHOCTH
COOCTBEHHOW JKW3HHU, PAIMOHATBHOTO MPHUPOAOIOIB30BAHUAS W  OXPaHbI
OKpY>KaroIIel cpelbl U BO3MOKHOCTh NMPUMEHCHHsI 3HAHHWHA TPH PEIICHUU
3aJ1a4, BOZHUKAIOIINX B TIOCIIEAYIONICH MpodeccHoHaNbHON NeITeIbHOCTH.

B  mporpammy  BKIIOYEHO  COJCp)KaHWE, HampaBlIeHHOEC  HA
dopMupoBaHHE y  CTYJCHTOB  KOMIICTCHIIUW, HEOOXOAUMBIX IS
kauectBeHHOro ocBoeHus [IIICC3 Ha 6aze ocHOBHOro 00I1Iero 06pa3oBaHus
C TIOJTy9€HHEM CpEeHETO 0011ero 0opa3oBaHus.

B pabGoueit mporpamme ydeOHoro mnpenmera OVYIIam.02 ®usuka
OTPaXEHO COJAEpKaHME Y4YEeOHOro Marepuala, IOCIeJ0BaTeIbHOCTh €ro
M3YYCHHS, paclpeleleHne y4eOHBIX  9acoB, TEMaTuky pedepaTos,
WHANBUAYAIbHBIX MPOEKTOB, BHUABl CAMOCTOSITENBHBIX paboOT, C Y4YETOM
npoduiss MoJy4aeMoro mpodeccuoHaIbHOro oOpa3oBaHusA, cHenUuPuKH
IpOrpaMM CHELMATUCTOB CPEIHETO 3BEHA.

[Ipu peanuzauuu coxaep:kaHus 001e00pa30BaTENIbHON  y4eOHOrO
npeamera O¥YIan.02 @®usuka B npexnenax ocBoeHus  [ITICC3
TeXHOJIOTHYeCKOro mpo¢puisi Ha 0a3e OCHOBHOIO oOHIEr0 OOpa30BaHUA C
MOJIYYCHHEM CpEeIHEero ooOmiero oOpa3oBaHMs MaKCUMajbHasi ydeOHas
Harpy3ka o0ydaromierocsi cocrapiier — 174 yaca,;

- 00s13aTeNBbHON ayIUTOPHON y4eOHO# Harpy3ku oOydatomierocs — 116
YacoB,;

- BHEAyIUTOPHAs CaMOCTOSITENIbHAsA paboTa CTy/IeHTOB — 58 4acoB.



OBHIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA
OYIlan.02 ®PU3NUKA

B ocnoBe yueb6HOTOo ipenmera OYIIan.02 dusuka JISKAT YCTaHOBKA
Ha (GOpMHUpOBaHHE y OOyYaeMBbIX CHUCTEMbI 0a30BBIX 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, paccMaTPUBAIOTCS Kak
OCHOBa CO3JaHus u UCII0JIb30BaHUSA UH(OPMAITMOHHBIX U
KoMMyHUKaIMoHHBIX TexHosoruid (MKT) — omHoro m3 Hambosnee 3HAUMMBIX
TEXHOJOTHYECKHUX JOCTI)KCHUN COBPEMEHHOM IMBUIIU3AIINH.

®du3rka AaeT KIOY K TOHUMAHWIO MHOTOYHCIICHHBIX SIBIICHUW U
MPOIIECCOB  OKPYXKAIOIIEro Mupa (B E€CTECTBEHHO-HAYYHBIX O0JACTSX,
COLIMOJIOTUH, DSKOHOMHKE, S3bIKE, JUTepaTtype H 1p.). B ¢usuke
bopMHpYIOTCSI ~ MHOTHE  BHABI  JEATCILHOCTH,  KOTOPBIE  HUMEIOT
MeTanpeaMEeTHBIM Xxapakrep. K HHM B mepByr0 o4epeab OTHOCATCA:
MOJIEIMpOBaHNE OOBEKTOB M IPOLECCOB, NPUMEHEHHUE OCHOBHBIX METOJIOB
MO3HAHUA, CUCTEMHO-MH(GOPMAIIMOHHBIN aHau3, GOpMYIHUPOBAHUE TUTIOTES,
aHaJIM3 U CHUHTE3, CpaBHEHHUE, O0OOIICHHE, CUCTEeMaTH3allus, BBISBICHUE
IPUYUHHO-CJICICTBEHHBIX CBSI3€H, MOMCK aHAJIOrOB, YIPABJICHUE OOBEKTAMU
U niporieccamMu. IMEHHO 3Ta TUCIMILIMHA MTO3BOJISIET MO3HAKOMUTH CTYCHTOB
C Hay4YHbIMM METOJAMH I[IO3HAHUS, HAYYUTb HMX OTJIWYATh THUIOTE3y OT
TEOPHUH, TEOPUIO OT IKCTIEPUMEHTA.

®dusuka wUMeeT OuYeHb OONBIIOE U  BCEBO3PACTAIOIIEE YHCIIO
MEXIUCITUIUTMHAPHBIX CBS3€HM, MpUYEeM Ha YpOBHE KaK IMOHATHHHOTO
ammapara, Tak U MHCTpyMeHTapus. Cka3aHHOE MO3BOJIAET paccMaTpuBaTh
¢u3nKy  Kak  METAAMCUHUIUIMHY, KOTOpas  TPEJOCTaBIsET  MEXK-
JTUCITUTUTMHAPHBIN S3BIK JIJIS OTIMCAHWSI HAYYHOW KapTHHBI MUpA.

®duzrka SBISETCS CUCTEMOOOpa3yronuM (HakTOpOM Il €CTECTBEHHO-
HAyYHBIX YYEOHBIX JUCIHIUIMH, MOCKOJbKY (DHU3UYECKHE 3aKOHBI JISKAT B
OCHOBE COJIEpP)KaHMUsSI XHUMHH, OWOJOTUH, Teorpaduu, acTpOHOMHH H
CHEeIUATbHBIX JTUCHUIUIMH (TEXHMYECKash MEXaHWKa, DJIEKTPOTEXHHUKA,
9JEKTpOHUKa U Ap.). YueOnbiii npeamer OYIIan.02 dusuka co3mpaeT yHU-
BepCcaibHyI0 0a3y uisi u3ydeHusi o0menpodhecCuOHATBHBIX U CHEIUATBHBIX
JTUCIUIUINH, 3aKjaabiBas (QyHIAMEHT IS MOCJEIyIoHero oOy4eHus
CTYJCHTOB.

Oo6manas JIOTUYECKOU CTPOMHOCTBIO u OIUPASICh Ha
AKCIepUMeHTanbHble  (akThl, yueOHbIM npeamer OYIam.02 @usuka
dopMupyeT y CTYIOEHTOB TOUIMHHO Hay4yHOEe MHpOBo33peHHue. Dusmka
SBIISIETCS. OCHOBOM YUEHHS O MaTepHAILHOM MHPE U peliaeT mpoOIeMbl TOTO
MUpa.

B conepxxanum ywyebHOro mnpemmera mo (U3MKE MPH TOJITOTOBKE
oOydJaromuxcst MO0  CHENUATBHOCTSIM  TEXHOJOTHYECKOTO  Mpodus



PO EeCCHOHATTEHOTO 00pa3oBaHusl MPOQPWIHHONW COCTABIISIONMICH SIBISICTCS
pasnen «DNeKTpOoJUHAMHUKa», 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
IPOMEXKYTOUHOM arTectanu cryAeHToB B mporecce ocBoeHus I[IIICC3 c
MOJIYYEHHEM CpeTHEro 0011ero 0opa3oBaHusl.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

Vuebnwtit  npeamer OVYIan.02 @®usuka sBiasercs  yueOHBIM
MpEeAMETOM IO BBIOOPY M3  00s3aTenbHOM  NIpeaIMeTHONM  00JacTu
EcrectBennbie Hayku @I'OC cpeanero ob1iero oopazoBaHusl.

YyeOHbIN MpeaMeT OYIIan.02 duszuka U3y4aercs B
obmeoOpazoBarenbHOM IMKiIe yueOHoro miana IIIIKPC na 6a3e ocHOBHOTO
o01ero 00pa3oBaHus C MOJYyYEHHUEM CPEAHET0 O0IIero o0pa3oBaHus.

PE3YJbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

OcBoenne conaepkanust ydeOHoro mnpeamera OVYIIanm.02 ®usuka
o0ecrieunBaeT IOCTUKEHUE CTYJCHTAMU CIICIYIOMINX Pe3yJIbTATOB:
JUYHOCHHbBIX:

- YyBCTBO TOPJOCTHU U YBAKEHUS K HCTOPUU U JOCTUKEHUSIM
OTEYECTBEHHOU (u3nueckoil Hayku; (DU3WYECKH TPAMOTHOE MOBEJICHHUE B
PO ECCUOHATIBHON JEATEIbHOCTH M OBITY IpH OOpalieHuu ¢ nmpudopamu u
YCTPOWCTBaMH;

- TOTOBHOCTh K TIPOJIOJDKCHHUIO OOpa3oBaHUST U  TOBBINICHUS
KBaMPUKauu B  HU30paHHOW NpodecCHOHATBLHOM  JEATENBHOCTH U
00BEKTHUBHOE OCO3HAHUE POJIU (PU3UUECKUX KOMIIETEHITUI B 3TOM;

- YMEHHUE WCIOIb30BaTh JOCTIXKCHHUS COBPEMEHHOW (U3MUECKOU
Hayku U (U3NYECKUX TEXHOJOTHM JJisi TOBBIIMICHUS COOCTBEHHOTO
WHTEIJIEKTYaJIbHOTO  pa3BUTUSI B BBIOpaHHOM  MpodeCCHOHATBHOM
NeATEIIbHOCTH;

- YMEHHME CaMOCTOATENIbHO J00BIBaTh HOBBIE ISl ce0s (u3HMYECKUE
3HAHUS, UCTIONB3YSI JI TOTO JIOCTYHBIE ICTOYHUKUA UH(POPMAITUH;

- YMEHHE BBICTPaUBaThb KOHCTPYKTHUBHBICE B3aUMOOTHOUIIEHUS B
KOMaH/I¢ TI0 PEIICHUI0 00IIUX 3a/1a4;

- YMEHHME YNPaBISATh CBOEM TMO3HABATENBHON  JAESATEIBLHOCTHIO,
MPOBOJIUTh  CAMOOIIEHKY YPOBHS  COOCTBEHHOTO  WHTEJUICKTYaJhbHOTO
pa3BUTHS;

MemanpeomMemHuvix:



- ICTIIOJIb30BAaHUE PA3JIMYHBIX BHUIOB I103HABATEIBHOW AESATEIBHOCTU
1T pelieHns PU3NIEeCKUX 3a/1a4, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS
(HaOmrozleHHsl, ONHCAHMS, U3MEPEHHUs, OSKCIEPUMEHTAa) M1 HU3YYeHUs
Pa3JIMYHBIX CTOPOH OKPYKAIOIIEN NEVCTBUTEIBHOCTH;

- HUCHOJb30BAaHUE  OCHOBHBIX  MHTEUIEKTY&JIbHBIX  OIEpallUii:
IOCTAaHOBKM 3ajaud, (HOPMYJIHpPOBaHMs THUIOTE3, aHalIM3a M CHUHTE3a,
CpaBHEHHsA, OO0OOIIEHMs, CUCTEMAaTH3alliM, BBIABICHUS  IPUUYUHHO-
CJIEICTBEHHBIX CBS3€H, MOMCKAa aHAJIOIrOB, (OPMYJIMPOBAHMS BBIBOJAOB MJIs
U3y4YEHUs Pa3IMYHbIX CTOPOH (PU3HUYECKUX OOBEKTOB, SBJICHUHN U MPOIIECCOB,
C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh CTAIKUBATHCS B MPOQPECCHOHATBHON
chepe;

- YMEHHE T€HepUpOBaTh UJEH U ONPEACIATh CPENCTBA, HEOOXOAMMBIC
JUTSL MX pealin3aliiy;

- YMEHHME HCIOJb30BATh PAa3IUYHbIE HMCTOYHUKH JUISl TOITYYEHUs
¢uznyeckoit nH(OPMALINY, OLIEHUBATD €€ I0CTOBEPHOCTD;

- YMEHHE aHAJIU3UPOBATh U MPEACTABIATH HHPOPMALUIO B PA3INYHBIX
BUJAX;

- YMEHHE MyOJMYHO TPEACTaBISATh PE3yJbTaThl COOCTBEHHOIO
UCCJIEIOBAHMS, BECTU JUCKYCCHUM, JIOCTYIHO M TapMOHMYHO cOYeTast
coziepKaHue U GopMbI PeCTaBIIsIEMON HH(OPMALUY;
npeomemmuulx:

- c(hOPMUPOBAHHOCTh MPEJCTABICHUNA O pPOJM M MecTe (PU3MKH B
COBPEMEHHOW HAy4YHOW KapTHHE MHpA; MOHUMaHUE (PU3UYECKON CYLUIHOCTH
HaOmogaemMblx BO BceneHHOW sBIIEHUN, poiau (QU3MKKM B (OPMHUPOBAHUU
Kpyrosopa " (QYHKIMOHQJIbHONH TI'pPaMOTHOCTH 4EJIOBEKa JUIsl pPELICHUs
NPaKTUYECKUX 3a/1a4;

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

- BIAQJCHUE  OCHOBHBIMH  METOAAaMH  HAYyYHOTO  TO3HAHUA,
UCIIONIb3yeMbIMH B  (pu3uKe: HAOJIIONEHHEM, OINHUCAHUEM, H3MEPEHUEM,
AKCIIEPUMEHTOM;

- yMeHusi oO0OpabaTblBaTh pe3yibTaTbl H3MEPEHU, OOHApPYKHBATh
3aBUCUMOCTh MEXAY (PU3NYECKHMMH BEITUYMHAMH, OOBACHATH MOJYyYEHHbIE
pe3ynbTaThl U JEJIaTh BBIBOJBI;

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

- c()OPMUPOBAHHOCTH YMEHHUSI MPUMEHATh MOJYyYEHHbIC 3HAHMS IS
OOBSICHEHUsS] YCJIOBUM TMpPOTEKaHUs (U3MUECKUX SBICHUA B MPHUPOJE,
npodeccroHanbHON cepe W AJIA TPUHATUS NPAKTUYECKUX pEUICHUN B
IMOBCEJHECBHOM KU3HU;

- c(OpMUPOBAHHOCTh COOCTBEHHON TO3UIMU IO OTHOLIEHUIO K
dusnueckoil UHPOpMaLIMHU, TOJYYaeMOU U3 Pa3HbIX HCTOYHUKOB;

- oBiaaeHue ((HhopcUpOBaHHOCTH MPEACTABICHUI) MpaBUIaMU 3allUCU
¢usnueckux Gopmyn penbepHO — TOUEUHOUM cucTeMor oOpaszoBanmii 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. Crpemsumiics K
(OopMUPOBaHHIO B CETEBOM cpele JMYHOCTHO M MPOo(ecCHOHAIBHOTO
KOHCTPYKTHUBHOTO «LIU(POBOTO CIIea»
JIP 13: OcyuiecTBidTh IMOUCK, aHAJIW3 W HHTEPIPETALMIO HHYOpMAIUH,
HEOOXOAMMOM JJIs1 BBIIOJIHEHMS 33124 POPECCUOHATBHON AESITEIbHOCTU
JIP 14: Ucnonb3oBaTh WH()OPMAIIMOHHBIE TEXHOJIOTHU B MPO(HECCHOHATBEHON
NEeATENbHOCTH
JIP 15: PabGoTtaTh B KOJUIEKTHBE U KOMaH e, 3P(HEKTUBHO B3aMMOICHCTBOBATD
C KOJUIETaMU, pyKOBOJCTBOM, KIIMEHTaMHU.



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

Ne HanmenoBanue pa3ienoB U TeM Maxkcum. BTu.B KonnuectBo Camoc-
/1 yueOHast dbopMe | ayAWTOPHBIX YACOB | TOS-
Harpyska MpaKTU4 T€llb-
eCKOi BCEro B T.4. Has
HOJITOTO ma0op. paboTa
BKI pabor
BBEJIEHUE
‘ Beenenue 2 2
Pazgen 1. MEXAHHUKA 38 26 2 12
1.1 | Kunemaruka 12 8 4
1.2 | 3akoHsl MexaHuku HproToHa 14 10 2 4
1.3 | 3akoHBI COXpaHEHHUs B MEXaHUKE 12 8 4
Paznen 2. MOJIEKYJISIPHASI ®U3UKA. 24 16 4 8
TEPMOJIUHAMMUKA
2.1 | OcHOBBI MOJIEKYJISIPHO-KUHETHUECKON 8 4 4
teopuu. MmeanbHbIi ras.
2.2 | OCHOBBI TEPMOAMHAMHKHU 6 4 2 2
2.3 | CBOMCTBO MapoB 6 4 2
2.4 | CBOHCTBO XHUIKOCTEN 2 2 2
2.5 | CoiicTBa TBEPIBIX TEI 2 2
Paznen 3. JIEKTPOJIMHAMMUKA 40 28 8 12
3.1 | DnekTpudeckoe moe 10 6 2 4
3.2 | 3aKOHBI TOCTOSHHOI'O TOKA 10 8 4 2
3.3 | DAeKTpUYECKUi TOK B TOIYIIPOBOJHUKAX 4 2 2
3.4 | MarauTHoe 1oje 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 | DnexTpoMarHuTHEIE KOJIeOaHus 4 2 2
4.4 | DneKTpoMarHUTHbIE BOJIHBI 4 4
Paznen 5. OIITUKA 12 8 4 4
5.1 | Ilpupoga cBeta 6 4 2 2
5.2 | BonHOBEBIE CBOIiCTBa CBETA 6 2 4 2 2
Pa3znen 6. OCHOBBI CIIEIIMAJIBHOM 8 6 0 2
TEOPUU OTHOCUTEJBHOCTHA
6.1 | OcHOBEI crnenuaibHOI TEOPUHU 8 6 2
OTHOCHUTEIILHOCTH
Pa3zpen 7. JJIEMEHTBHI KBATHOBOU 18 12 0 6
OU3UKHN
7.1 | KBanToBasg onTuka 6 4 2
7.2 | ®dusuka atoma 4 2 2
7.3 | ®usnka aTOMHOTO sIpa 8 6 2
WNHmBUYyanbHBIN POEKT 8 8
Bcero 174 2 116 20 58
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COAEPXKXAHHUE YYEGBHOI'O IPE/IMETA

Bsenenmue.

®duszuka — ¢yHIaMeHTanbHasT Hayka o mpuponae. EcrtecTBeHHO-
HAY4HBII METOJ TMO3HAHHs, €ro BO3MOXHOCTH U TPAHHUIBI NPUMEHHUMOCTH.
DKCIEpUMEHT U TEOpUs B MpOIEcCce MMO3HAHUS NPUPOJbl. Memoovl nayunoz2o
no3nanus u Qusuueckas kKapmuna mupa. MonenupoBaHue QUINIESCKUX
SBJICHUI M TpolieccoB. Poib 3KcleprMeHTa U TEOPHH B Ipoliecce MO3HAHUS
npupoasl. dusndeckas BenuuuHa. [lorpemrHocTd W3MepeHH (pU3nYecKux
BenuuuH. Du3ndyeckue 3aKoHbl. [paHUIBI NPUMEHUMOCTH (HU3HUECKUX
3akoHOB. [loHsiTHE O (u3HUeckoll kapTuHE Mupa. 3HaYeHUE (PU3UKU TPHU
ocBoeHuH crnenuranbHocter CII0.

Paznena 1: Mexanuka.
1.1. KunemaTuka.

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, OPOIICHHOTO TIOJ
YTJIOM K TOPU30HTY. PaBHOMEPHOE IBUKEHUE 110 OKPYKHOCTH.
Hemoncmpayuu

3aBUCUMOCTh ~ TPAGKTOpPUM OT  BBIOOpa  CHUCTEMBI  oTcueTra. Buabl
MEXaHUYECKOTO JBUKCHHUS.

Camocmoamenvnan paooma.

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

1.2. IlunamMuKa.

ITepBeiii 3akoH Herotona. Cuima. Macca. Mmnynsc. BTopoii 3akoH
Hbtorona. OCHOBHOM 3aKOH KJIACCUYECKOM JMHAMUKHU. TpeTuil 3aKkoH
Hbrorona. 3akoH BcemupHoro Tiarorenusi. ['paBuraunronHoe nose. Cuia
TshkecTu. Bec. BbiGop BecoB miisg pasHbIX mUPOT B Topromie. CrocoObl u3-
MepeHus Macchl Tesl. Cuiibl B MEXaHUKE.

Jlemoncmpavyuu

PaBeHCTBO ¥ MNPOTUBOMOJIOKHOCTH  HAMpPABICHHUS CUJ  ACHUCTBUS U
IIPOTUBOICUCTBUS.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiuu.

Cuinbl TpeHUA.

HesecomocTs.

Jlabopamopnasa paboma. N3menenne kodhPuiimeHTa TpeHUs CKOJIbXKEHUS.
Camocmoamenvnasn paboma.

CooOmenue Ha Temy: «M. Hetotown, I'. Tanuneiy.
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Pemenre skcriepuMEHTAITLHBIX 3371a4.
CocraBnenne KpoCCBOPAOB IO MPOIIEHHON TeMe.

1.3. 3aKkoHbI cOXpaHeHHUH.

3aK0oH COXpaHEHMs] UMMyJbca. PeakTuBHOE nBUKeHUE. PaboTa CHUIIBL
PaboTa moreHnmanbHbIX cuil. MomHOCTh. DHeprusa. Kuneruueckast sHeprusl.
[ToreHumanbHast SHEpPrus. 3aKOH COXPAaHEHUS ME€XaHWueckoil 3Hepruu. [Ipu-
MEHEHHE 3aKOHOB COXPAHEHHS.
Jlemoncmpayuu
PeakTuBHOE NBUKEHUE.
ITepexoa NOTEHIIMATBHON YHEPTUHN B KHHETHYECKYIO U OOPATHO.
Camocmoamenvnan paooma.
Pemienne kauecTBEHHBIX 3aj1a4 1O TEME.
CocraBieHue OOpHOro KOHCITEKTa

Pa3nen 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 nBuwxkenue. Juddysus. Cunbl u
SHEPrUsl MEXKMOJIEKYJSIPHOTO B3aumojeicTBus. CTpoeHue razoo0pa3HbIX,
KUAKAX U TBEpAbIX Tel. CKOPOCTH NIBMXKEHMSI MOJIEKYJI M MX H3MEPECHHE.
Nneanvupiii ra3. J[laBnenue raza. OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-
KMHETUYECKOW TEOpUH ra3oB. TemiepaTypa u ee U3MEpEeHHE. 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.
N3rorosnenne Moaenen KpUCTAITIMYECKON PELIETKHU.

2.2. OCHOBBI TEPMOAUHAMUKH.

OCHOBHbBIE MOHATHS U OINpeaeTeHus. BHYTpeHHSII SHEPrUsi CUCTEMBI.
BuyTpenusis sHeprus wuaeanbHoro rasza. Pabora u Temnota kak (GopMmbl
nepefadyd dHEprum. TeluioeMKOCTb. YelbHas TEIUIOEMKOCTb. YpPaBHEHUE
TerioBoro Oananca. [lepBoe Hayano TepMoaMHAMUKHU. AuabaTHBIN MpoliecC.
[Tpunuun peiictBust temnoBoit MammHbl. KITJI TenmoBoro asurarens. Bropoe
HayaJio TEPMOJMHAMUKHU. TepMoaMHAMHYECKass IIKajga  TeMIeparyp.
XonoaunbHble MalMHbL. TemnoBeie ABUratesv. OxpaHa Npupob.
Hemoncmpauuu
Hubdyzus. M3oTepMudeckuii 1 n300apHBIA MPOIIECCHI.

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

Camocmoamenvnasa paboma.

Hoxknan Ha Temy: «/I. 1. Mennenees, benya [lons Omunes 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 KUIEHUA OT JaBieHus. [leperpersiii map u ero
HCITOJIL30BaHHE B TEXHHUKE.

Hemoncmpayuu

N3MeHeHne BHYTpEHHEN SHEPTUU TEJ MPU COBEPIIICHUU PaOOTHI.
Mojenu TEeIUIOBBIX JIBUTATEIICH.

Camocmoamenvnaa paboma.

Cocragnenue peOycoB.

Pedepat no oxpane okpykarouien cpesl.

2.4. CBoiicTBa KHIKOCTEH.
XapakTepuCcTUKa KUIAKOTO COCTOSIHUSI BenlecTBa. [lOBEpXHOCTHBIN CiOM
KUJKOCTH. DHEPTUs NOBEPXHOCTHOTO CJI0sI. SIBJIEHUS HA TPAHULE JKUIKOCTH C
TBEPJIbIM TeJoM. KanuiuisipHbIe SIBIICHHUS.
Jemoncmpavyuu
Kunenue Bosibl Ipy NOHUKEHHOM JABIICHUH.
[Icuxpomerp u TUrpomeTp.
SBNeHUsI TOBEPXHOCTHOTO 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. Mexanuueckne cBOMCTBa TBEpAbIX Tel. TermnoBoe
paclIMpeHre TBEPAbIX TeN U )KUJIKocTel. [naBinenue u kpucTamn3anus.

Paznes 3: JiaeKTpoaMHaAMHKA.

3.1. DuekTpocTaTuyeckoe ImoJie.

DJeKTpUUecKue 3apsabpl. 3aKOH coxpaHeHus 3apsaa. 3akoH Kynona. Pacxon
DNEeKTpO’HEprul M  pacyeT €€ CTOUMOCTH. DnexkTpuyeckoe ToJe.
HanpspokeHHOCTh  deKkTpruueckoro moss. [lpuHumm cynepno3uiuu  TOoJIeH.
Pabora cun snekrpocrarudeckoro mnoss. [loreniuan. Pa3HOCTh MOTEHITUATIOB.
OKBUMOTEHIMATIbHBIE TOBEPXHOCTH. CBSA3b MEXKIYy HANPSIKEHHOCThIO U
Pa3HOCTHIO  TMOTEHIMAJOB  3JEKTPUYECKOro  mojid.  JIMdNeKTpuku B
anekTpuueckom mone. [lomspuzamust  audnektpukoB. [IpoBogHuMKM B
anexktpuueckom tone. KowuaeHncaropel. CoeauHEHHE KOHIEHCATOPOB B

13



Oarapero. DHeprus 3apsHKEHHOTO KOHJEHCATopa. JHEPrusl 3JIEKTPUUYECKOTO
TIOJISL.

Hemoncmpayuu

B3anmoneiictBue 3apsokeHHBIX Tell. [IpOBOJHUMKM B DIEKTPUYECKOM IIOJIE.
JIMDIIEKTPUKH B JIEKTpUUYECKOM Iosie. KoHaeHcaTopsl.

Jlabopamopnasa padboma.

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

Permenne KOMIIETEHTHOCTHO - OPUEHTUPOBAHHBIX 3a/1a4.

3.2. 3aK0HBI MOCTOSIHHOI'0 TOKA.

VYcaoBus, HeoOXomWMble  JUII  BO3HMKHOBEHUS W TOJACPKAHHMS
ANEKTpUUYECKOro Toka. Cuia Toka U IJIOTHOCTh TOKA. 3akoH OMa /Jisl ydacTKa
uernu 6e3 DJIC. 3aBUCUMOCTD AJIEKTPUUYECKOTO COMPOTUBIICHUS OT MaTepuaa,
JUIMHBI W IUIOIIAJM TOMEPEYHOr0 CEYCHUs TMPOBOJHUKA. 3aBHUCHUMOCTD
AJEKTPUYECKOTO  COMPOTUBIICHUS  MPOBOJHUKOB  OT  TEMIIEPATYPHI.
DJIEKTPOJBUXKYIIAsA CUJIa MCTOYHUKA TOKA. 3akOH Oma Ui ITOJTHOW LEIu.
CoenuHenne TPOBOJHHUKOB. (COEIMHEHUE HWCTOYHUKOB BIEKTPUYECKON
sHeprun B Oartapero. 3akoH Jxoyns—Jlenna. PaGota u MOUIHOCTH
AIEKTPUYECKOTO TOKa. TermoBoe AeiCTBHE TOKA.

Jemoncmpavyuu

TennoBoe AECTBHUE SMEKTPUUECKOTO TOKA.

CoOcTBeHHas U MTPUMECHAs! TPOBOJIUMOCTH MOTYTPOBOAHUKOB.
[TomynpOBOIHUKOBBIN AUOI.

Tpanzucrop.

OneiT Dpcrena.

Jlabopamopnasa padvoma.

Onpenenenne I/1C ncTtoyHMKa TOKA.

Camocmoamenvhasa paboma.

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

[TonroroBka mnpeszeHTauuit 1no Tteme. «lIprumeHeHne MnoyNnpOBOIHUKOBBIX
IpruOOPOBY.

3.3 DylekTpUYeCKHiA TOK B NMOJIYNPOBOIHUKAX.

DNeKTpOHHAs! CTPYKTYpa TBEPIbIX TEJ. DHEPTETUUECKUE YPOBHH U
sHepreTudeckue 30Hbl. COOCTBEHHAs TPOBOIMMOCTH TOJTYIPOBOJHUKOB.
[TomymipoBOTHUKOBBIC TIPUOOPHI.

Hemoncmpauuu

B3anMopeiicTBrue MpoBOHUKOB ¢ TokamMHu. OTKIOHEHHE 3JIEKTPOHHOTO MMy4Ka
MarHUTHBIM ITOJIEM. DJIEKTPOIBUTATENb. DICKTPOU3MEPUTEILHBIE IIPUOOPHI.
Camocmoamenvhaa paboma

Pemenre KOTM4YeCTBEHHBIX U KaYE€CTBEHHBIX PA3HOYPOBHEBBIX 3a]1a4.
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3.4. MaraurtHoe no.ie.

BekTtop uWHAyKIMM MarHuTHOrO IOJisA. JlelicTBME MArHUTHOTO TOJISI Ha
NPSAMOJIMHEWHBIA TPOBOAHUK C TOKOM. 3akoH Awmrmepa. Bzaumonelicteue
TOKOB. MarHuTHbIi nmoTok. Pabota mo mepeMenieHnio NpoBOIHUKA C TOKOM B
MarHuTHOM MoJie. JIelicTBUE MarHUTHOIO MOJIA Ha ABWXKYIIMiics 3apsa. Cuia
Jlopenua. OnpeneneHue yIeabHOro 3apsaaa. Y CKOPUTENIU 3apsKEHHBIX YACTHII.
Jemoncmpayuu

OnexktpomarauTHas MHAYyKIMs. OnbiTel Dapajes.

3aBucumocth DJIC caMOMHAYKIMH OT CKOPOCTH M3MEHEHUs CWJIbl TOKa U
UHJIYKTUBHOCTH ITPOBOJIHUKA.

PaGoTa snexkrporeneparopa. Tpancdopmarop.

Jlabopamopnasa padoma.

N3ydenue siBICHUS JIEKTPOMArHUTHON MHAYKIIUAH.

Camocmoamenvnaa paboma.

CocTaBlieHHE PIEKTPUYECKUX LIENEH C IMOCIEI0BAaTEIbHbBIM U MapauIeIbHbIM
COCIMHEHUEM.

N300peTeHune coamHeuHOW OaTapen U3 NOAPYUHBIX CPEICTB.

3.5 DJyIleKTpOMarHuTHasi HHAYKIUS.
DNeKTpOMarHuTHasE MHAYKUOus. BuxpeBoe »snekrpuueckoe mnonue. Illkama
ANEKTPOMArHUTHBIX BOJIH. CaMOMHAYKUHS. OHEpPrusi MarHUTHOTO TIOJIS.
[Tpunumn panuocsszu. Buael pannocsszu. Pagnonokarusi.
Camocmoamenvnan paooma.
[ToaroToBka coobuenuii o teme: «IIpumenenne koyedaTeNbHbIX KOHTYPOB B
PaANOTEXHUKEY.

Pa3znen 4: KoJsieOanusi ¥ BOJIHBI
4.1. MexanuuecKkue KoJie0aHusl.
Konebarenbnoe gBuxenue. ['apmonuudeckue konebanus. CBOOOIHBIC
MexaHu4eckue Kojebanus. JIMHEWHble MeXaHW4YecKHue KoJieOaTelnbHbIe CH-
crembl. [IpeBparieHue 3Hepruu TpH KoJieOaTeIbHOM JIBIKEHUH. Pe3oHaHc.
CBoOosiHBIE — 3aTyXawIue MEXaHHYecKue KoyeOaHus. BbIHYXICHHBIC
MEXaHUYECKHEe KOJIeOaHmsl.
Jlemoncmpavyuu
CBoOoHbBIC U BBIHYKJIEHHBIE MEXaHUUeCKHe Konebanus. Pesonanc.
O6pa3zoBaHue W pacrnpocTpaHEHHE YNPyrux BoJIH. Yacrora KojieOaHUM U
BBICOTA TOHA 3BYKa.
Jlabopamopnasa padboma.
N3ydenue 3aBUCMMOCTH NepUojia KoJeOaH!s MasiTHUKA OT JIJIMHBI HUTH.
Camocmoamenvnan paboma.
Pemenue meranpeaMeTHBIX 3a/1a4.
[TonroroBka mpe3eHraumii no TteMme: «lIpuMeHeHne ynbpTpa3Byka W
nH(ppazByKay.
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4.2. Ynpyrue BOJHBI.

[lonepeunbple U TPONOIBHBIE BOJIHBI. XAPAKTEPUCTUKH BOJIHBI. YPAaBHEHHE
miockoi Oerymieit BosHbL. WHTepdepenmus BonH. [lonstne o mudpakmmm
BOJIH. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €r0 IPUMEHEHHE.

4.3. DieKTpOMArHUTHBIE KoJieOanusi. CBOOOIHbIE 3JIEKTPOMArHUTHbIE
kosneOanus. [IpeBpaleHue 3Hepruu B KojaedaTeIbHOM KOHTYpe. 3aTyXaroume
AJIIEKTPOMArHUTHBIE KoJieOaHus. [ eHepaTop He3aTyXaromux
AIIEKTPOMATHUTHBIX KoJeOaHuil. BeIHYy X I€HHBIE AJIEKTpUUECKUE KOIeOaHusl.
[TepemenHsIil TOK. ['eHEpaTop NEPEMEHHOIO TOKa. EMKOCTHOE M MHIYKTUBHOE
CONPOTUBJICHUS IEPEMEHHOT0 TOKa. 3akoH OMa Ji SJEKTPUUECKOM 11enu
MEPEMEHHOr0 ToKa. PaboTa n MOIIHOCTh IEPEMEHHOTO TOKa. ['eHepaTopsl
toka. Tpancpopmatopsl. Toku Bbicokoit yacToThl. [lomyuenue, nepenaya u
pacnpeneneHue AEeKTPOIHEPTUH.
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. PanocBsi3e.
Camocmoamenvnan paooma:

Pemenue 3a1a4 co crienuaabHbIM YKIOHOM.

4.4, DN1eKTPOMATHUTHBbIE BOJIHBI.

DJEeKTPOMarHUTHOE MOJ€ Kak OCOOBI BHJ MaTepuUu. DJIEKTPOMArHUTHBIC
BosHBL. Bubparop I'epua. OTKpeIThIN KoNeOaTenbHbll KOHTYp. W300peTeHue
pammo A. C. IlonoBemm. Ilomatne o pagnocBszu. I[Ipumenenwne
ANIEKTPOMATHUTHBIX BOJIH.
Hemoncmpauuu

N3nydyenue v npueM 31eKTPOMArHUTHBIX BOJIH. PannocBs3b.

Paznea 5: OnrTuka.
5.1. Ilpupoaa cBera.
CkopocTh pacnpOCTpaHEHUS! CBETA. 3aKOHbI OTPAKEHUS U MPETOMIICHUS
ceera. llomHoe otpaxenue. JIuna3pl. [71a3 kak onrudeckas cucrema.
OnTuyeckue MpuOOPHI.
Jlabopamopnasa padboma.
Onpenenenue nokaszaTens MpeJoMICHUS CTEKJIA.
Camocmoamenvnasa paboma:
Coob6mienue o Teme: «IIpupoaa ceray.
5.2BoaHoBbie cBoiicTBa cBera. MHrepdepenuus cBera. KorepeHTHOCTH
CcBEeTOBBIX Jyuei. MHTepdepeHunss B TOHKMX IUIeHKax. lloysiockl paBHOM
tonuHbl. Kombria Hetotona. Mcnons3oBanne wHTEpPEpeHIIMM B HAyKe H
texauke. Jludpakuus ceera. Judpaxius Ha mean B MapauieIbHBIX JTydax.
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Hudpakuuonnas pemetrka. [lowstue o ronorpaduu. I[lomspuzanus
nonepeynbix BoiH. [lonspusanus ceera. J[BonHOoe mydenpenomienue. lloss-
pounbl. lucnepcust 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).
Ha6monenue natepdepeHnu u Audpakinuy cBeTa.

Camocmosamenvnasn paooma.

Cooo6menue no teme: «IIpupona ceera»

[TocTpoenue n3o0paxeHus, 1aBaeMoe JTMH30M.

[ToaroroBka qokiaga ¢ mpe3eHTaIen 1Mo 0JHOU BRIOpAHHON TEMe:
NudpakpacHoe u ynpTpadroieToBOE U3ITyUYEHHUS.

PeHTreHoBckoe U3nyyeHue.

Paznen 6. OCHOBBI cCIeNUAJIbHON TEOPHUH OTHOCHUTEILHOCTH.
6.1 OcHOBBI cCIEIUAJIBHOM TEOPHH OTHOCUTEIBLHOCTH.
NHBapuaHTHOCTh MOJYJSI CKOPOCTM CBETa B BaKyyMe. [TocTynarsl
OitHmreitHa. [IpocTpaHCTBO M BpeMsl CIIEUAIbHON TEOPUU OTHOCUTEIBHOCTH.
CBs13b MacChl U HEPTUU CBOOOHON YaCTUIBI. DHEPTUs MTOKOSI.
Camocmoamenvnan  paboma llogroroBka  cooOlieHHE TIO  TEME:
«ITpakTnueckoe NIPUMEHEHHUE MOJI0KEHU I CIIeIIMAJIbHOU TEOpUU
OTHOCHUTEIHLHOCTH (IIUKJIOTPOHBI- YCKOPUTEIHU 3aPSXKEHHBIX YACTHII)»

Pa3znes 7. JjieMeHThI KBAHTOBOW (QU3NKH.
7.1. KBanTOBasl ONITHKA.
KBanToBass rumoreza Ilmanka. ®otonbl. Buemnwuii (orodnekrpuueckuii
s dext. Buyrpennnii pororddext. Tumbl hoTOIIEMEHTOB.
Jlemoncmpavyuu
doT0o3dheKT.
Camocmoamenvnaa paboma
[ToarotoBka acce mo teme: «lIpumenenue siBiaenus Gorodpdexra B Moeit
CHEUATbHOCTH

7.2. ®dusuka atoma.

Pa3BuTne B3rIsi0B Ha CTPOECHHE BELIECTBA. 3aKOHOMEPHOCTM B ATOMHBIX
cnekTpax Bojpopoja. Snepnas monens atroma. OnbiTel . Pezepdopaa. Moaenb
aroma Bogopoja o H. bopy. KBantoBsie renepatopsl.

Jemoncmpayuu
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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 paJMOaKTUBHOCTh. 3aKOH paJuOaKTUBHOIrO pacnaaa. 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.  SnepHeii  peakrop.  Ilomyuenwme
PaAMOAKTUBHBIX H30TONOB M HMX IPUMEHEHUE. bHonormyeckoe nercTBHUE
PaAMOAKTUBHBIX U3IIyYeHUI. DIeMEHTapHbIE YACTULIBI.

Jemoncmpayuu

C4eTunK MOHU3HUPYIOIINX U3ITYYEHNMN.

Camocmoamenvnaa padoma.

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

TemaTuKka HHAUBUAYAJIbHBIX IPOEKTOB:

* Anekcanap CrenanoBud [1onoB — pycckuil yueHsblid, ©300peTareiib paamo.
* AnbTEepHATUBHAS YHEPTETHKA.

* AKyCTHYECKHE CBOWCTBA MTOIYIIPOBOJHUKOB.

* AtoMHas Oartapeiika U paMOaKTUBHBIE IMOJCBETKH

» Guznyeckre MPUHIUIB QYHKIIMOHUPOBAHUS HHPOPMALIMOHHBIX U
TEIEKOMMYHUKALIMOHHBIX CHCTEM

* ACTpOHOMMS HAlIUX JAHEH. ACTEPOUIBI.

* AtomHas ¢usuka. M3otomnsl. [IppumeHenne paanoakTUBHBIX H30TOIOB.
* beCKOHTaKTHBIE METOIBI KOHTPOJISI TEMIIEPATYPBI.

* bunossipHbIe TPaH3UCTOPHI.

* Benuuaiimme oTKpbITUS (PUUKH.

* DIIeKTpUYECKHUE pa3psabl Ha CIIy>KOe ueaoBeka.

* Biusinue nedextoB Ha (prU3MUeCcKUue CBOMCTBA KPUCTAIIIOB.

* BceneHHas U TeMHas MaTepus.

* 'onorpadus u ee npuMeHeHue.

* becnipoBoHAas nepenaya AIEKTPUIECTBA

* ludpakius B HaIIEH KU3HU.

 JKugkne kpucrasibl.

* 3HaueHue OTKpbITHIL ["anumes.

» AnpOepT DUHIITEHH U IU(pOoBas TeXHUKA ((oToanmaparsl U T.1.).
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* Mcnosib30BaHue 3IIEKTPOIHEPTUU B TPAHCIIOPTE.

» Knaccudukanus n xapakTepUCTUKH dJIEMEHTAPHBIX YACTHIL.
* 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 reJIMOLeHTPUIECKOM CHCTEMBI MUPA.
* Hunibe bop — onuH n3 co3mareneil COBpeMeHHOU (PU3UKH.

* 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.

* [oIynIpOBOHUKOBBIE TATYUKU TEMIIEPATYPHI.

* [I[pyMeHEeHNE KUIKUX KPUCTAILIOB B IIPOMBIIIJICHHOCTH.

* [IpumeHeHue sAepHBIX peakTopoB. * [Ipupoaa deppomarneTuszma.

° HpO6HCMBI OKOJIOTHH, CBA3aHHBIC C UCIIOJIb30BAHNCM TCIIJIOBBIX MAIIIMH.

* [Ipoucxoxnenne COTHEYHON CUCTEMBI.

* [Ibe3035ekTpruecKuil 3PPEKT ero NpuMEeHEHHE.
* PeIMKTOBOE U3ITyYEHHE.

* CeHCOpHBbIE PKpaHbl U (HPU3NYECKUE TTPOLIECCHI

* PoxxneHnue u 5BOJIIONHS 3BE3]I.

* CoBpeMeHHas CITyTHUKOBAs CBSI3b.

» CoBpemeHHas ¢pu3nueckasi KapTuHa MUpA.

* COBpEMEHHBIE CPEJICTBA CBSI3U.

* ConHIle — MCTOYHUK KM3HH Ha 3eMuie.

* YIpaBisieMblii TEPMOSIACPHBIA CUHTES. * Y CKOPUTEIM 3aPsKEHHBIX YACTHILI.

* Ou3uKa B COBPEMEHHBIX TEXHOJOTHSIX

» dusnyeckre CBOMCTBA aTMOC]EPHI.

* OOTO3IEMEHTHI.

* YepHbI€ IBIPHI.

* [IIkana »1eKTpPOMarHUTHBHIX BOJIH.

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

Copneprxanue o0OyueHHs

XapakTepUCTUKA OCHOBHBIX BUJIOB JICSITEILHOCTH CTYJCHTOB (Ha
yYpOBHE YIEOHBIX TEHCTBHIN)

BBenenue

YMeHHsI TOCTAaHOBKH 11€JIeH JESITeIIbHOCTH, TJIaHUPOBAHMS COO0-
CTBCHHOU JACATCILHOCTH IS JOCTHXKCHHUS ITOCTABICHHBIX ICJICH,
NPEIBUACHUS BO3MOXHBIX pE3yJbTaTOB A3TUX JCHCTBHIA,
OpraHu3alli  CaMOKOHTPOJS W OLEHKH  TOJYYEHHBIX
pe3yiabTaToB. Pa3BuTHE CIOCOOHOCTH SCHO M TOYHO H3Jarath
CBOM MBICIIH, JIOTUYECKH OOOCHOBBIBaTH CBOIO TOYKY 3PEHHUS,
BOCIIPUHUMATh W aHAJIM3UPOBATh MHEHUS COOECEIHHUKOB,
MpU3HABas MPaBO JIPYroro 4esioBeka Ha MHOE MHEHHUE.
[IpousBenenne u3MepeHus (GU3MYECKUX BEIMYMH M OIICHKA
TPAHMIIBI TOTPEUTHOCTEN U3MEPEHUH.

[IpencraBienue rpaHuilbl TOTPEIIHOCTEM U3MEPEHUN MpU
MMOCTPOCHHUH TPa(UKOB.

VYMmenune BBICKA3bIBaTh TUIIOTE3bI TS 00BsACHEHHS
Ha0JII0TaCMBIX SBJICHHIA.

YMenue npeajaratb MOJEIH SIBJICHUH.

VYkazaHue rpaHui] IPUMEHUMOCTHA (PU3NUECKUX 3aKOHOB.
N3noxxeHne OCHOBHBIX IIOJIOKEHUNW COBPEMEHHOM HAy4YHOU
KapTHUHBI

MHpA.

[IpuBeneHre TPUMEPOB BIMSHHS OTKPBITUH B (U3HKE Ha
Mporpecc B  TEXHUKE H  TEXHOJOTMHM  MPOU3BOJICTBA.
Wcnonb3oBanne MHTepHeTa 1 norucka nHpopmanuu

1. MEXAHUKA

Kunemamuxa

[IpencraBieHre MEXaHMYECKOIO JBMKEHMS Tela YPaBHEHHUSIMU
3aBUCHUMOCTH KOOpPAMHAT U IPOEKLHENH CKOPOCTH OT BPEMEHH.
[IpencraBieHrie MEXaHMYECKOTO [BUKEHUS Teja rpaduxamu
3aBUCUMOCTH KOOpPAMHAT U IPOEKLUHENH CKOPOCTH OT BPEMEHH.
Omnpenenenne KOOpAWMHAT MPOWAEHHOTO IMYTH, CKOPOCTH H
YCKOpEHHs1 Tena Mo rpadukaM 3aBUCUMOCTH KOOpIUHAT U
MPOEKIMH CKOPOCTH OT BpemeHH. OrmpeneneHue KOOpAUHAT
MPOWJEHHOTO IIyTHM, CKOPOCTH M YCKOpEHUs Tena 1o
YPaBHEHUSM 3aBUCUMOCTH KOOPAMHAT U MPOEKIUNA CKOPOCTH OT
BpPEMEHH.

[IpoBeneHne CpaBHUTENIBHOIO aHadW3a pPAaBHOMEPHOTO H
PaBHOIIEPEMEHHOTO JBUKECHUIA.

VYka3aHue HCIIOJIb30BAHUS MOCTYNATEbHOTO M BpaIlaTeIbHOTO
JBUKCHUN B TEXHUKE.

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

Pa3paboTka BO3MOXKHOM cHCTEMBI IEHCTBUN U KOHCTPYKIUU IS
9KCIIEPUMEHTAILHOTO ONPEEIICHNS] KHHEMAaTUYECKUX BETUYHH.
[IpenacraBnenne wHbOpMAMU O BUAAX [BIKECHUS B BUIE
TaOIULIBI

3axonwi MEXaHUKuU
Hvromona

OObscHEHNE JEMOHCTPALMOHHBIX
HKCHEPUMEHTOB, IMOATBEPKAAIONINX 3aKOH
WHEPITNH
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W3mepenne maccsl Tena.

N3Mmepenne cuiibl B3aMMOICHCTBHS TEN.
Brruucnenue 3HaueHust CUJI O U3BECTHBIM
3HAQYEHMSIM MacC B3aMMOJICUCTBYIOIINX TEN U UX
YCKOPEHUM.

Boluncnenue 3Ha4eHus1 yCKOPEHUM Tell 1o
W3BECTHBIM 3HAYEHUSM JICHCTBYIOIIUX CHII U
Macc Ted.

CpaBHeHuE CUIbl IEHCTBUS U IPOTUBOJACHCTBUSA
[IpuMeHeHne 3aKk0Ha BCEMUPHOTO TATOTEHUS IIPU
pacuerax CHJI U YCKOPEHHH B3aUMOJEHCTBYIOLIUX
TeI.

CpaBHeHUE YCKOPEHHS CBOOOHOTO MAaCHHS Ha
maHeTax COJIHEYHON CUCTEMBI

Briienenue B TeKCTe yueOHUKAa OCHOBHBIX
KaTeropuii Hay4YHO MHGOpPMAIIIH.

3akxonwl COXpAHEHUSL 8
MeXaHuKe

[IpuMeHeHne 3aKoHA COXPAHEHHUS HMIYJbCA JJISI BBIYUCICHHS
W3MEHEHUH CKOPOCTeM Tel TpH WX  B3aUMOJICHCTBUSX.
N3mepenne paboThl CUIl M M3MEHEHUE KMHETHYECKOW SHEPrUU
Tena. Beluncnenue paboThl CHMT M M3MEHEHUS KUHETUYECKOM
SHEpPruu Teja.

Boruncnenue moTeHIMANbHON SHEPrUU Tell B TPaBUTALIHOHHOM
nosie.  OmpeneneHre  MOTEHUUAIBHONM  SHEPrUM  YIPYro
neOpMUPOBAHHOTO Tella [0 U3BECTHOM aedopmanuu u
KeCcTKocTh  Tena.  [IpuMeHeHne  3aKOHAa  COXpaHEHUS
MEXaHMYeCKOM  DSHEPrMM MOpH  pacuerax  pe3ylbTaToB
B3aUMOJCHCTBUN TE€N TPaBUTAMOHHBIMU CHJIAMH M CHJIAMU
YIIPYTOCTH.

VYkazaHue TrpaHHI] TNPUMEHMMOCTH 3aKOHOB  MEXAHHKH.
VYkazanue yd4eOHBIX AUCHUIUIMH, TPH M3YyYEHHUH KOTOPBIX
WCTIONB3YIOTCS 3aKOHBI COXPAHCHHS

2. OCHOBBI MOJICKYJISIDHOI (PM3MKH M TEPMOAUHAMHUKH

OcHoGbl  MOneKyIapHOu
KUHemU4eckol meopuu.
Hoeanvnuiii 2asz

BrimonHeHue HSKCHEPUMEHTOB, CIYXKAlIMX i O0OOCHOBAaHHUS
MouteKyisipHo-kuHeTndeckoi Teopun (MKT). Pemenue 3anau c
NIPUMEHEHUEM OCHOBHOTI'O YpaBHEHUS MOJIEKYJIIPHO-
KUHETHUYECKON TEOPUU Ta30B.

Onpenenenue  mapamMeTpoB  BeIIECTBA B ra3000pa3HOM
COCTOSSHUM Ha OCHOBAHWUW YPAaBHEHHUS COCTOSIHUS HWIEAJIbHOIO
raza. OrmpezneneHue MmapaMeTpoB BEIIECTBA B Tra3000pa3HOM
COCTOSSHUM ¥ TPOUCXOASAIIMX TPOIECCOB MO rpadukam
3asucumoctu p (T), V (T), p (V).

OkcnepuMeHTalibHOE UccneaoBanue 3asucumoctu p (T), V (T),
p (V). IlpeacraBnenue B Buae TIpaduKOB H30XOPHOTO,
1300apHOTO ¥ H30TEPMHUECKOTO MPOIIECCOB.

Brrunciienne cpenHell KMHETMYECKOW JHEPIUMM  TEIUIOBOTO
JIBOKEHUS MOJIEKYJI IO H3BECTHOM TeMIepaType BeEllecTBa.
BrickaspiBaHue THMNOTE3 I OOBSCHEHHS HaOII0JaeMbIX
ABJICHUWA.  YKa3aHWE€  TpaHULl OPUMEHUMOCTH  MOJEIH
«UAeaNbHBINA Ta3» U 3akoHoB MKT

OcHosbl
MepMOOUHAMUKU

I/I3MCpCHI/Ie KOJIMYCCTBA TCIJIOTHI B MPOHECCAxX TCIIOICpEaavu.
Pacuer KOJIMYCCTBA TCIIJIOTHI, HCO6XOI[I/IMOF (O) JJIsA
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OCYILIECTBIIEHUS 33JaHHOI0 IIpoliecca ¢ Terionepenadyei. Pacuer
U3MEHEHMsI BHYTPEHHEW SHEpruu Tell, paboThl U IEpPEeIaHHOro
KOJMYECTBA TEIJIOTHI C MCIOJIb30BAHUEM IIEPBOTO 3aKOHA
TepMoJIuHAMUKH. Pacyer paboOThl, COBEpIIEHHON TIa3oM, IO
rpaduKy 3aBHCUMOCTH

p (V).

Borunciienne pa®oThl ra3za, COBEpPUICHHOW MpH HW3MEHEHHUH
COCTOSIHUSI MO 3aMKHyToMy Uuki1y. Beruucinenne KIIJ[ npu
COBEPILIEHUH Ta30M PabOThI B MPOLECCAX W3MEHEHHS COCTOSHUS
0 3aMKHyToMy IUKIy. OOBsICHEHHME NPUHLUIOB JeHcTBUA
TEIJIOBBIX MalIMH. JleMOHCTpanust posiu (GU3MKUA B CO3JAHUU U
COBEPILLIEHCTBOBAHUM TEIUIOBBIX JIBUTATEIIEH.

W3noxeHne CyTH 5SKOJOTMYECKHX Mpo0sieM, O0YCIOBICHHBIX
paOOTON TEIUIOBBIX JBUraTeNeil W MNpeaoXkeHHe MyTH UuX
peumieHusa.  YKazaHue TpaHMUl] I[PUMEHUMOCTH  3aKOHOB
TEPMOJIMHAMUKH. Y MEHHUE BECTH JUAJIOT, BBICIYILINBATh MHEHHE
OIIOHEHTa, y4acTBOBAaTb B JMCKYCCUHU, OTKPBITO BBIPAXKaThb U
OTCTaMBaTh CBOIO TOUKY 3PEHHUSL.

VYka3aHue y4eOHBIX JAMCLUUIUIMH, IPU M3YYEHUH KOTOPBIX
HCHOJIb3YIOT yueOHbIH MaTepran «OCHOBBI TEPMOINHAMUKI

Ceoticmea napos,
JcuoKocmeti,  mMeepovlx
mej

H3mepenue BIaXHOCTH BO3yXa.

Pacuer KOJIMYECTBA  TEIUIOTHI, HE00X0IMMOT0 UL
OCYILIECTBIICHUS IIpoLecca IIEpexoja BEHECTBA U3  OIHOIO
arperaTHoOro COCTOSIHUS B

Apyroe.

OKCIIEpUMEHTAJIBHOE ~ UCCIIEJOBAHME  TEIUIOBBIX  CBOMWCTB
Bemectsa. [IpuBeneHne npUMEpOB KaNWUIAPHBIX SIBICHUM B
OBITY, IPUPOJIE, TEXHUKE.

HccnenoBanne  MEXaHMYECKHX  CBOWMCTB — TBEPIBIX  TElL
[Ipumenenne ¢u3NYeCKUX TMOHATHA M 3aKOHOB B y4eOHOM
MaTepuaie npo(ecCHOHaIBHOIO XapakTepa.

Hcnonb3oBanue WMHTepHeTa i moucka HHGOpMAMU O
pazpaboTkax ¥ MPUMEHEHHAX COBPEMEHHBIX TBEPABIX U
aMOp(HBIX MaTepHaOB

3. 2JIeKTPOAMHAMHKA

dnexkmpocmamuxa

Brrunciienne cuil B3aMMOJECUCTBUSL TOYEYHBIX JJIEKTPUUECKUX
3apsa0B.

Brrunciienne HanpssKeHHOCTH BJIEKTPUYECKOTO MOJI OJJHOTO U
HECKOJIBKUX TOYEYHBIX JJIEKTPUUYECKUX 3aPSAI0B.

Briunciienne mnoTEHIMaNa SJIEKTPUYECKOrO TMOJIsl OJHOTO U
HECKOJIBKMX TOYEUYHBIX JJIEKTPUUYECKUX 3apsanoB. M3mepenue
Pa3HOCTH MOTEHIINAJIOB.

HN3mepeHne HJHEPIUM DIIEKTPUUYECKOTO TIOJS  3apsyKEHHOTO
KOHJEHcaTopa.

BrrunciieHne SHEpPruM AJIEKTPUUYECKOrO TOJISL  3apSKEHHOTO
KOHJEHcaTopa.

Pa3paboTka miaHa 1 BO3MOXKHOUM CXEMBI JEHCTBHI IKCIIEPUMEH-
TAIbHOTO  ONpPEAEIEHUs DJJIEKTPOEMKOCTH KOHJEHcaTopa |
JIUBJIEKTPUYECKON MPOHULIAEMOCTH BEILIECTBA.

IIpoBeneHne CpaBHUTEIBHOTO aHAJIW3a TPABUTAUOHHOTO U
AJIEKTPOCTATUYECKOTO MOJIEH
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TTocmosnnbiil mox

OOBsICHEHNE TIPUPOJIBI ATEKTPUUECKOTO TOKA B

MeTajiax, MIEeKTPOJIUTaX, ra3ax, BaKyyme U

MOJIYPOBOIHUKAX [IprMeHeHne 31IeKTPoIn3a B TEXHUKE
[IpoBeneHue cpaBHUTENBHOTO aHAIN3A

HECaMOCTOSITEJIBHOTO U CAMOCTOSITEIbHOIO

ra30BBIX Pa3psoB

N3mepenune momHocTy 3nekTpudeckoro toka. Mamepenne 3/C
U BHYTPEHHETO COMPOTHBIICHUS HCTOYHHMKA TOKa. BblmonHeHue
pacdeToB  CHJIBI TOKAa H  HampsDKGHUM HA  y4acTKax
ANEKTPUYECKUX Hene. OO0wbsicHeHue Ha npuMepe
JJEKTPUYECKON nenu ¢ JIByMs uctounukamu toka (D/1C), B
KaKoOM CJIy4ae HCTOYHHK 3JIEKTPHUUYECKON 3HEpruu paboTaeTr B
pexuMe TeHepaTopa, a B KAKOM — B pPeKUME OTpeOuTeNsl.
Omnpenenenue TteMmreparypbl HUTH HakanuBaHus. l3Mmepenue
AJEKTPUYECKOTO 3apsija d3JekTpoHa. CHATHE BOJIbTAMIIEPHOM
XapakTepucTuku auona. [IpoBeneHue cpaBHUTENBHOTO aHaIM3a
MTOJIYIIPOBOTHUKOBBIX JTUOJIOB ¥ TPHUOIOB.

Ucnonv3oBanue MWuTepHera pans mnoucka wuHPOpMALMH O
MEPCIIEKTUBAX  Pa3BUTUS  IOJIYIIPOBOJHUKOBOM  TEXHUKH.
YcTaHOBKa MPUYMHHO-CIICJICTBEHHBIX CBSI3EH

Macnummnvie senenus

W3mepenue MHAYKUMHM MarHUTHOrO mouid. Berumcinenue cui,
JNEHCTBYIOIMX HA IPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.
Beruucnenue cwi, JEHCTBYIOIIMX Ha DSJIEKTPUYECKHU 3apsii,
JBUKYIIUICS B MATHUTHOM I10JIE.

HccnenoBanue sBIEeHUN 2IEKTPOMarHUTHOM MHIYKIIUN, CAMOMH-
ITYKIHH.

Bbruncnenne  sHepruum  MarHuTHOro nois.  OObscHeHue
IpUHLUNA J1eHcTBUA 3eKkTpoaBurarens. O0bsCHEHUE TPUHLUIIA
neicTBUs reHepaTopa INEKTPUUYECKOTO TOKa u
JIEKTPOU3MEPUTENBbHBIX MpUOOpoB. OObsCHEHHE MNPHHLUIA
NeCTBUS  Macc-cliekTporpada, YCKOpUTElIed  3apspKeHHBIX
gactull. OObsCHEHHE POJIM MAarHUTHOTO MOJs 3eMIIM B KHU3HU
pacTeHMi, ’KUBOTHBIX, YEJIOBEKA.

IIpuBenenne IIPUMEPOB IIPAKTUYECKOTO IPUMEHEHUS
W3Y4YEHHBIX SBJIEHUH, 3aKOHOB, TPUOOPOB, YCTPOICTB.
IIpoBenenue CPaBHUTEIBHOTO aHam3a CBOICTB
ANEKTPOCTATUYECKOT0, MATHUTHOTO U BUXPEBOTO 3JIEKTPUUECKHUX
noneil. O0bsACHEHHE HA NpUMEpPe MarHUTHBIX SBJICHUH, MOYEMY
(U3MKY MOKHO paccCMaTpUBaTh KaK METAIUCHUIUINHY

4. K0J1e0OAHUA U BOJIHEI

Mexanuueckue xonebanus

Hccnenosanue 3aBUCHUMOCTH nepuozaa KoJIeOaHui
MaTeMaTUYeCKOro MasTHUKAa OT €ro JUIMHBI, MacChl H
aMIUTUTY/ABI KoseOaHuii. MccnenoBanue 3aBUCUMOCTH MTEPHO/Ia
KojeOaHui Tpy3a Ha MPYKUHE OT €ro MacChl M >KECTKOCTH
MPYKHUHBI. Boruncnenune nepuoja Kosie0aHui
MaTeMaTHYeCKOr0 MAasTHHKA IO W3BECTHOMY 3HAYEHHUIO €ro
JUIMHBL. Bbluncienne nepuona xojeOaHUM rpy3a Ha Hpy>KUHE
[0 U3BECTHBIM 3HAYEHMSIM €r0 MAacChl U JKECTKOCTH MPY>KUHBI.
BbipaboTka  HaBBIKOB ~ BOCHPUHUMATh,  AHAJIU3UPOBATH,
nepepadbaTbIBaTh U NPEAbSBIATh HHYOPMALIMIO B COOTBETCTBUH
C IIOCTaBJICHHBIMU 33JJa4aMHU.
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[IpuBeneHre NPUMEPOB aBTOKOJIEOATEIbHBIX MEXaHHMYECKUX
cucreM. [IpoBenenne kinaccudukamum KojaeOanuii

Ynpyeue eonnwv

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

HaGnronenne u oObsCHEeHHME SIBJICHUN MHTEpPEpeHIUUn U
JU(PPaKLIUU MEXaHUYECKUX BOJIH.

[IpencraBnenne obnacteid NPUMEHEHHUS yIAbTPa3ByKa U
HNEPCHEKTHBBl €r0 HCIOJIb30BAHUSA B PA3IMYHBIX 00JaCTIX
HAyKH, TEXHUKH, B MEIULIUHE.

W3noxeHne CyTH 3KOJIOTMYECKMX MpoOJIeM, CBSA3aHHBIX C
BO3JICHCTBUEM 3BYKOBBIX BOJIH Ha OPTaHU3M 4EJIOBEKA

QJzeKmpOMaeHumele

KonebaHus

HaGmtonenue ocmuuiorpaMM TapMOHMYECKHX — KOJIeOaHMM
CHWJIBI TOKA B LICIIN.

N3mepenne  3JIEKTPOEMKOCTH  KOHAeHcaropa. M3mepeHue
WHIYKTUBHOCTb KaTyLIKH.

HccnenoBanue  sIBIEHUS  DJIEKTPUYECKOIO  pE30HaHCa B
IIOCJIE0BATEIbHON LETH.

[TpoBenenue aHAMOTUM MEXIY (U3NUSCKUMHU BEITMUYMHAMH,
XapaKTEPU3YIOIIUMHA MEXAHUYECKYI0 M 3JIEKTPOMarHUTHYIO
K0J1e0aTeJIbHbIE CUCTEMBI.

Pacyer 3HaueHuN CuiIbl TOKAa M HANPSDKCHUS HAa 2JIEMEHTax
L[N [IEPEMEHHOTO TOKA.

HccnenoBanue  mpuHUMOa  JeicTBUA  TpaHcdopmaropa.
HccenenoBanue npuHuuna ASHMCTBUS I€HEpAaTOpa IMEPEMEHHOIO
Toka. Vcnonb3oBanue MHTepHera ans noucka HHGOpMaLUu o
COBPEMEHHBIX CII0CO0AX Mepeaadu JIEKTPOIHEPTUU

9ﬂ€Kmp0Ma2Hun’ZHbl€

60OJIHbl

OcymiecTBieHne paauonepenaun u paauonpuema.
UccnenoBanue CBOWMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOILBIO
MOOMIBHOTO TeedoHa.

Pa3BuTHE 1IEHHOCTHOTO OTHOIICHHUS K M3y4aeMbIM Ha YpOKax
¢bu3uk O0BEKTaM W OCBAaMBAaE€MBIM BHUAAM JIEATEIHHOCTH.
OO0BsicHeHHE TPUHIUITAATIBEHOTO Pa3IUYHs MPUPOABI YIPYTHX
M 3JIEKTPOMArHUTHBIX BOJIH. M310%kK€HHE CYyTH 3KOJIOTMYECKUX
mpoOJieM, CBSI3AHHBIX C AJIEKTPOMATHUTHBIMU KOJIEOAHUSIMU U
BosiHaMU. OOBSCHEHHE POJU DIEKTPOMATHUTHBIX BOJH B
COBPEMEHHBIX HCCIIeAOBaHUIX BeeneHHoun

5. OIITUKA

Ilpupooa ceema

[IpumeHeHne Ha MPAKTUKE 3aKOHOB OTPAXEHUS U MPEITOMIICHHUS
CBETA MPU PELICHUU 3a/1a4.

OmpesienieHne  CIEKTPAIBHBIX ~ TPAHUIl  YYBCTBUTEIHLHOCTH
YEJI0BEYECKOrO IJ1a3a.

YMeHue cTpouTh U300paKEHHS MIPEAMETOB, 1aBaEMbI€ JIMH3AMHU.
Pacyer paccTtosiHus OT NUH3BI 10 HM300paKEHUS NpeaMeTa.
Pacuer onrtuueckod cwibl JmH3BL M3mepenue GOKyCcHOTO
pacctossHusl JMH3BL. McnblTaHne MoJened MHKPOCKONAa |
TEJIECKOIa

Boanoesuvie
ceema

ceoticmea

HaGmtonenne sBieHuss HMHTEPPEPEHIMH HIIEKTPOMArHUTHBIX
BosiH. HaOmionenue sBieHuss nudpakuuy >7I€KTPOMAarHUTHBIX
BosiH. HabmiofieHue sBieHHUs MOJSPU3AUK AJIEKTPOMAarHUTHBIX
BOJIH. M3MmepeHue AJIMHBI CBETOBOIl BOJHBI IO peE3yjbTaTam
HaOmofeHus: siBleHus uHTepdepeniu. HabmoneHue siBieHus
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mudpakuu  cBeta. HaOmioneHwe sBICHHS TONSpHU3AUN U
nucrnepcun  cBera. [loumck pa3nuumii M CXOACTBA  MEXIY
TU(GPAKITMOHHBIM U TUCTICPCUOHHBIM CIIEKTPaMHU.

[IpuBeeHre IPUMEPOB TOSIBJIICHUS B IPUPOIC M UCITOJIb30BAHUS
B TEXHUKE SIBJICHUN MHTEPPEPEHIINU, TUDPAKIUH, TOTIPU3AIIH
W JUCIepCHuu CcBeTa. IlepeduciieHHMe METOJOB IO3HAHUS,
KOTOPBIE UCITOJIb30BAHBI MPY U3YUYECHUHU YKA3aHHBIX SIBJICHUI

6.0cHOBBI clIeIIHAJILHOM

TCOPUHU OTHOCUTECJIBbHOCTH

Ocnosbl CneyuanvHol
meopuu
OMHOCUMENbHOCTU

OO0OBsicCHEHHE 3HAUYMMOCTH onbiTa MalikeabcoHa-
Mopiu

dopMynHpOBaHHE ITOCTYJIATOB

OO0mbscHenune 2 dexra 3aMeJIeHUsT BpEMECHH
Pacuet aHEprun mokos, UMIyJbca, YHEPTUH
CBOOOIHOM YaCTHIIBI

BripaboTka HaBBIKOB BOCIIPUHUMATh,
aHAIM3UPOBATh, IepepadaThIBATh U MPEABSBIIATH
MH(OPMAIIUIO B COOTBETCTBHH C IMIOCTABJICHHBIMU
3aJa4aMu

7. 3J1eMeHThI KBAHTOBOM

$puzuku

Keanmosas onmuxa

Hab6mronate hoToanekTpuueckuii 3 hekr.

OO0bsacHATh 3aKoHbI CTOJIETOBA U JaBJIEHUE CBETA

Ha OCHOBE KBAaHTOBBIX MPEACTABICHUN

Habmronenne ¢dotosnexkrpuueckoro spdekra. OObsicHeHHE
3akoHOB (ToleTOBa Ha OCHOBE KBAaHTOBBIX IPEICTABICHHIA.
Pacuer makcMManbHON KMHETHYECKOW HEPTUU JIEKTPOHOB IPH
dhoTtoanekTpuueckoM ddexre.

Omnpenenenne pabOTHI  BBIXOAA OJEKTPOHA MO  rpaduky
3aBUCHMOCTH  MAaKCHUMAJIbHOM  KHWHETHYECKOHW  DHEpPruu
(OTODTIEKTPOHOB OT YaCTOTHI cBeTa. MI3MepeHne paboThl BBIX0/1a
anekTpoHa. Ilepeuncienne mpuOOPOB YCTAaHOBKH, B KOTOPBIX
MpUMeEHsETCs 0e3-MHEPIIMOHHOCTE (hoTodPdeKTa.

OOBsicHEeHHE KOPITYCKYJISIPHO-BOJIHOBOTO Jlyaju3Ma CBOMCTB
¢botoHoB. OOBsICHEHHE POJIM KBAHTOBOW ONTHKH B PA3BUTHHU
COBPEMEHHOM (hU3HUKH

Duszuxa amoma

Brrunciienune qiHbl BOJIHBI 1€ Bpoiiiist yacTuibl

C U3BECTHBIM 3HAUEHHEM HUMITYJIbCa

Habntoienne nuHelyaThIX CIIEKTPOB.

Pacuer 4acTOoThl M JJMHBI BOJIHBI HMCIIyCKa€MOTO CBETa MpHU
Mmepexofe aroMa BOJAOpOAA M3 OJHOrO CTallMOHApPHOTO
coctossHus B apyroe.  OOBSCHEHHE  TPOUCXOKIACHUS
JUHEHYATOro CIEKTpa aToMa BOJAOPO/Ia M Pa3IMuUs JIMHEHIAThIX
CHEKTPOB pa3lMyHBIX ra3oB. VccienoBanue JMHEHMYATOro
CIIEKTpa.

HccnenoBanne npuHIMNa padOTHl JTIOMHUHECIIEHTHON JIaMIIBI.
HaGmonenne u 0OBsSCHEHHWE TMPUHININA JEHCTBUS Jazepa.
[IpuBenenue npuMepoB KCIOIB30BAHUS JIa3epa B COBPEMEHHOM
HayKe U TEXHHUKE.

Ucnons3oBanue WuTepHera nans moucka uHOpPMAMU O
MePCIEKTHBAX MPUMEHEHHS Jiazepa

Dusuxa amomnoo s0pa

HpC,Z[CTaBJ'IeHI/Ie 0 XapaKTepe I-ICTBIpéX THUIIOB
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(yHIaMEHTaIBHBIX B3aUMOJICHCTBUIN

3JIEMEHTAPHBIX YaCTHI] B BHJI€ TaOIUIIBI

Habmtonenne tpekoB anbda-yacTull B Kamepe BuibcoHa.
PeructpupoBanue saepHbIX HU3IYYEHUH C MOMOIIBIO CYETUMKA
[efirepa.

Pacuer sHepruu cBsI3u aTOMHBIX s1IEP.

Omnpenenenue 3apsja W MaccoBOIO 4YHCJIa ATOMHOIO fJIpa,
BO3HHMKAIOIIEr0 B  pe3yiabTaTe pPaJMOAKTHUBHOIO pacraja.
Brruncnenmne 3Heprun, 0CBOOOKTAIOMICHCS TTPH PATHOAKTHBHOM
pacnaze.

Onpenenenue NpoayKTOB SAEPHON peakLUu.

Boruncnenne 3HepruM, OCBOOOXKZAIOIIEWUCS TMPHU  SJIEPHBIX
peakuusx. lloHuMaHnue  HpeuMyIIeECTB U HEJOCTAaTKOB
WCII0JIb30BAaHUS ATOMHOM SHEPTUU U MOHU3UPYIOIINX U3IIy4eHUI
B MPOMBILIJIEHHOCTH, MEAULIMHE.

W3noxxeHne CyTH DKOJIOTMYECKUX MPOOJEM, CBS3aHHBIX C
OMOJIOTMUECKUM  JIEUCTBHEM  PAJUOAKTUBHBIX  HU3ITYyYEHUH.
[IpoBenenue kinaccuuKaMKU SJIEMEHTAPHBIX YacTUIl 1O UX
¢u3NYecKUM XapakTEepUCTHKaM (Macce, 3apsiy, BpEMEHHU
KU3HU, CIIUHY U T.1.).

[loHnMaHMe LEHHOCTEW HAyYHOTrO IO3HAHUS MHpa HE BOOOIIE
JUIS 4eJIOBeYecTBa B LIEJIOM, a s KaXJIOro OO0YyYaromierocs
JIMYHO, LIEHHOCTEHN OBJIAJICHUS] METOJOM HAYyYHOT'O ITO3HAHUS IS
JNOCTHMXKEHHS  ycmexa B JIOOOM  BHJE  MPAKTUYECKOU
JESATEIbHOCTH

26




YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME TIPOI'PAMMBbI YYEBHOI'O ITPEJIMETA
OYIlan.02 PU3NUKA

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

B cocraB kabuHera (pu3Mky BXOAUT JlabopaTopus ¢ JaOOpaHTCKOM
koMHatoil. [loMemenne kaOuHeTra (GU3UKU YIOBJIETBOPSET TPEOOBAHUSIM
CaHHUTapHO-3MTHIEMHOJIOTNYECKUX NpaBuil 1 HOpMaTuBOB (CanlluH 2.4.2 Ne
178-02) u ocHalIeHO THMOBBIM OOOpPYJOBaHWEM, YKa3aHHBIM B HACTOSIIUX
TpeOOBaHUSIX, B TOM 4YHCIE CHEUUATM3UPOBAHHON Y4eOHON MeOenblo u
cpencTBaMu O0y4YeHHUs, AOCTAaTOYHBIMU JJIS BBITOJHEHHS TpPEOOBaHUI K
YPOBHIO IOJITOTOBKU O0YYaIOIINXCA.

KaOuHer  ocHalleH  MyJbTUMEIUWHBIM  OOOpyAOBaHUEM IS
MIPOCMAaTPUBAHUS  BU3yaJIbHOW MHGpOpMalMU 1O  (QU3MKE, CO3JaHUs
IpE3eHTALUY, BUACOMATEPHUAJIOB U T. II.

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

* MHOTO()YHKIIMOHAJbHBIH KOMIUIEKC MPENOo1aBaTes;

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

* uH(GOPMAIMOHHO-KOMMYHHUKATHBHBIE CPEICTBA;

* HKpPaHHO-3BYKOBBIE I1OCOOUS;

* KOMIUIEKT 3JIEKTPOCHAOKEeHUS KaOMHETa (PU3UKHU;

* TEXHUYECKUE CPEJCTBA OOyUECHUS;

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

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

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

* BCIIOMOTaTeJIbHOE 000PYI0BaHHUE;

* KOMIUIEKT TEXHHYECKOW JAOKYMEHTAIlMHM, B TOM YHCJIE Macrnopra Ha
cpenctBa OOy4eHMS, WHCTPYKIMH 10 HX HCIOJIB30BAHUIO U TEXHUKE
0e30I1aCHOCTH;

* OuOnHMoTeyHbIH POHS.

B Oubnunoreunslii ¢GoHA BXOAAT Yy4yE€OHUKH, Y4eOHO-METOAMYECKHUE
koMiiekTel  (YMK), oOecneunBaromue oOcCBO€HHME Y4eOHOro mnpeaMmera
OV¥YIIan.02 ®wusuka, pPEeKOMEHJOBAaHHbIE WJIM  JIONYyUIEHHbIE IS
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WCIIONIB30BaHUs B TPO(ECCHOHATBHBIX 00pa30BaTEIbHBIX OpPraHU3aINiX,
peanu3yronmx  00pa3oBaTeNbHYI0  TPOTpaMMy  CpemHero  oOImero
obOpazoBanusi B mpenenax ocBoeHus [IIICC3 Ha 6a3e OCHOBHOTO OOIIETO
o0pa3oBaHUs.

bubmuoreunsii  GoHA MOXKET OBITH  JOMOJHEH  (U3UYCCKUMHU
SHIUKIIONCANSAMH, aTjacaMH, CJIOBapsSIMH W XpeCcTOMaTHCH Mo ¢u3HKe,
CIIPaBOYHHUKAMHU IO (U3MKE M TEXHHWKE, HAYYHOM W HAYIHO-TIOMYJISIPHOMN
JUTEPATYPOH €CTECTBEHHO-HAYYHOTO COACPIKAHUS.

B mpomecce ocBoeHuss mporpammbl yueOHoro mnpeamera OYIIam.02
®du3nka o00y4aromUMCs TIPEIOCTABISACTCS BO3MOXKHOCTH JOCTyIA K
AIIEKTPOHHBIM yUeOHBIM MaTepHuaiaM 1o (u3NKe, IMEIONUMCS B CBOOOTHOM
noctyne B cetu VIHTepHET (JIEKTPOHHBIM KHUTAM, TIPAKTUKyMaM, TeCTaM, 1

Ip.).
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NHPOPMAIIMOHHOE OBECIIEYEHHUE OBYUYEHUA
JIMTEPATYPA

OcHoBHas JuTEeparypa

1. ITunckuii, A.A. ®usuka: YueOHUK 11 cpen.npod. oopazoanus / [Tunckuit
A.A., T'pakoBckuii '.1O., lux FO.M., - 4-e uzn., ucnp. - M.: ®opym, HUL]
NH®PA-M, 2017. - 560 c. - (HpocbeCCHOHanbﬂoe oOpazoBanue). - (ObC
ZNANIUM.COM) URL:
http://znanium.com/catalog.php?bookinfo= 559355 (mata  oOpareHus
26.08.2019).

JlonoiHUTE IbHAS JIUTEepaTypa

. Jmutpuena, B.®. ®usuka a1 npodeccuit 1 cueruaibHOCTEN
TexHoJioruueckoro npoduis: COOpHUK 3a1ad: yued.[ocooue AJis CTY/I.
yapex. cpel. creil. oopas./ B.® JImurpuesa- 7-e uzj., ctep. — M.:
Axanemus, 2017.-256¢.-1000 »k3.- ISBN 978-5-4468-4269-8. -Tekcr:
HEMOCPEICTBEHHBIN.

. Ky3nenos, C. U. CnpaBounuk no ¢usuke: yuednoe nocooue ans CIIO / C.
. Ky3uenos, K. U. Poro3un; nox pen. B. B. JlapuoHOB. — DneKTpoH.
TekcToBble AaHHbIe. — Capartos: [IpodobpazoBanme, 2017. — 219 ¢. —
978-5-4488-0030-6. —URL.: http://www.iprbookshop.ru/66399.html(zara
obOparenus 26.08.2019).

. Camoitnenko, I1. U.EcTtecTBo3nanue. ®usuka: yueOHUK IS CTYI. YUPEK]I.
cpen.crert. oopas. / I[L.U. camoiinenko. -2-e u3a., crep. -M.: Axkagemus,
2017.-336¢.-3000 5k3.- ISBN 978-5-4468-4474-6. -TexkcrT:

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 nocooue mis CI10 / A. A.
Yakak; nmox pemxakuueit M. I'. Kyuepenko. — Capatos: [IpodobpazoBanue,
2020. — 377 c. — ISBN 978-5-4488-0670-4. — TeKcT: 3JeKTPOHHBIH //
DnekTpoHHo-0nOmoreunas cucrema IPR BOOKS: [catit]. — URL:
http://www.iprbookshop.ru/91895.html (gara oopamenuns: 04.02.2020). —
PexxuMm ntocryma: st aBTOpU3Up. MOJIb30BATENECH

. YHakak, A. A. ®uszuka: yuedHoe nocobue ais CI1O / 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). —
Pexum nocryna: nisa asropusup. Ilonp3oBaremneit
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HNHuTepHer- pecypcsl
www.fcior.edu.ru (DenepanbHBIN IIEHTP uH(OpPMaIMOHHO-
o0pa3zoBaTeIbLHBIX PECYPCOB).
www.dic.academic.ru  (AkaaeMHuK. CnoBapy W DHIUKIIONEIUH).
www.booksgid.com (Books Gid. DiekrpoHHast OuOIHOTEKA).
www.globalteka.ru (I'moGanreka. I'nmoGampHas OHOIHMOTEKA HAyYHBIX
pecypcoB).
www.window.edu.ru (EawmHOe OKHO JOCTyma K 00pa3oBaTeIbHBIM
pecypcam).
www.st-books.ru (JIyumrast yaeOHas iureparypa).
www.school.edu.ru (Poccwuiickuii oOpa3oBarenbHbIi mopTai. JJocTymHOCTS,
Ka4ecTBO, 3PPEKTUBHOCTH). WWW. ru/book (DmekrponHas OuOIMOTEYHAS
CHCTEMA).
www.alleng.ru/edu/phys.htm (O0pa3oBatenbhbie pecypchl MHTepHeTAa —
duzuka). www. school-collection. edu. ru (Eaunas kosutexius nmupoBbIX
00pa30BaTEIIbHBIX PECYPCOB).
https//fiz.1september.ru (yueOHo-MeToquuecKas 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. Yo0S. ru/natural-sciences/html (ecrectBenHo-
HAy4YHBIN )KypHaI 115 Mojioaexu «lIyTh B HAyKy»).
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