[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OU0: Powarayk Man Cepreesis MUHUCTEPCTBO HAYKU U BBICLLIETO OBPA30BAHMS

[lomxHocTb: PexTop POCCHUUCKOU q)EI[EPAHHH

Nara nopmcanma: 20.06. 26PEABPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YHUKaNbHbIA NPOrPaMMHbIN Kntoy: YUYPHXJIEHWE BBICILIET'O OBPA3OBAHU A

e68654da05032529254284dd96b410f8D2 83T HIM EHCKUIA TOCY JAPCTBEHHbBIN YHUBEPCUTET»

Tob6onbckuii nenarornyeckuii UHCTUTYT M. J[.W. Menneneea ((umuan)
TrOMEHCKOTo rocy1apCTBEHHOTO YHHBEPCUTETA

Iihiage CIT
e AD020T.
=)l

I11.03 ®PU3UKA
pabouas nmporpamma JTUCIHUIUTHHBL T 00yYaroImuXcs Mo MporpaMMme MorOTOBKH
CTIELIMAIMCTOB CPETHETO 3BCHA
15.02.10 MexaTpoHuka u MoOUIIbHAsE pOOOTOTEXHHUKA (TI0 OTPACTISIM)
®opma o0yueHHs — OuHast



KytymoBa A.A. ®dusuka. PaGouas mporpamMma IUCHUIUIMHBI ISl OOYyYaromuxcs IO
porpaMMe TIOJTOTOBKH CIICIUATHCTOB cpefaHero 3BeHa 15.02.10 MexarpoHuka U MOOWIbHAS
poboTtoTexHuka (o otpacisim). Popma 00yueHust — ounas. Tobonbck, 2020.

Pabouas mporpamma AMCHMIUIMHBI pa3zpaboraHa Ha ocHoBe denepanbHOrO CTaHIapTa
cpenHero obmiero oOpa3oBaHus, yrBepkaeHHoro Ilpukazom Munobpuayku Poccun ot 17 mas
2012 r. Ne 413, denepanbHOro TOCYJAPCTBEHHOTO 00pa30BaTEILHOTO CTaHIAPTa CPEIHETO
npodecCHOHAIBHOTO 00pa3oBaHusl 1o crenuanbHocTH 15.02.10 MexaTtpoHnka M MOOWIbHAsS
poboToTexHrKa (MO OTpacisiM), YTBEPXKIEHHOTO NpuKa3oM MuHHCTEpcTBa 00pa3oBaHHS U
Hayku Poccuiickoit ®eneparuu ot 9 aexadbpst 2016 roma, Ne 1550, mpumepHO# mporpaMMbl
y4eOHOIM JucIUIUIMHEl Du3uka Uisi MPoPEecCHOHAIBHBIX 00pa30BaTEbHBIX OpraHU3alni,
pexomeHnoBanHo  dDenepanbHBIM  TOCYJApCTBEHHBIM  aBTOHOMHBIM  YUpEXJACHHUEM
«DenepanbHBIl MHCTUTYT pa3BUTUSI oOpazoBaHus» (manee — OI'AY «DUPO») B kauectBe
MPUMEPHOM MpOrpamMMbl [UIsl peaiu3alliil OCHOBHOM MpodeccHoHANbHONH 00pa3oBaTEbHOMN
nporpammbl CITO Ha 6a3e OCHOBHOTO 00IIEro 0Opa30BaHUS C MOJYYEHHUEM CPEIHErO OOIIEeTOo
obpazoBanusi, mpoTokoJ Ne 3 oT «21» urons 2015 1., peructpanmonHbiii HoMmep perieHzun Ne 384
ot 23 utonst 2015 r. DAY «DUPO»

PabGouas mporpamMma ydeOHOW NMCHUIUIMHBI OMyONuMKoBaHa Ha caiite ToOGoIbCKOro
neauactutyta uM. .M. MenneneeBa (pumman) Trom['V: ®usuka. [3mekTpoHHBIA pecypc] /

Pexxum nmoctyma: https://tobolsk.utmn.ru/sveden/education/#

© Tobonbckuit nenarorndeckuii UHCTUTYT UM. J[.M.Menneneea (¢punuan) TromeHcKOro
rocy1apCTBEHHOTO yHHBepcuTeTa, 2020
© KyrtymoBa A.A., 2020


https://tobolsk.utmn.ru/sveden/education/

b s

COAEPXAHUE
[TacopT paboyeil MPOTPAMMBI JUCIIATIITHHBI . . ...veueeeneenteettenee et aneenae et eneeeeenenenens 4
CTpyKTypa U COACPIKAHUE JTUCIIUTIIIIIHB ..o uuveenetenneeenteennteenneenneenneeenneeaneeennnnennenn 7
DYV (0):37 8 QaISr: 07 T 100207 0012 (6107001171 1 E P 16

KOHTpOIb 1 OLIEHKA PE3yJIbTaTOB OCBOCHUS JUCLIUIUIMHBI .. ..oueneineeneentieennennenenennen. 17



1. MacmopT padoueii nporpaMmbl JUCUUIIIIHHBI

1.1. O6saacTh, NpUMeHeHNsI MPOTPAMMBbI

PaGouass mporpamMma JUCHMIUIMHBI — SBJISIETCS YacThlO MPOrPaMMbl TOJTOTOBKH
CrenMaIuCTOB cpennero 3seHa B cooTBeTcTBUM ¢ PI'OC CIIO mno cnemumansHoctd 15.02.10
MexarpoHrka 1 MOOUIIBbHASI pOOOTOTEXHHKA (TI0 OTPACIISIM).

1.2. MecTo AMCUUILUIMHBI B CTPYKTYpPe MPOrpaMMbl MOATOTOBKH CIENHAJHUCTOB CpPeIHEero
3BeHa:

JucuumnnuHa «Duznkay BXOJHT B 610K npoWIBHBIX  JAUCHUILTHH
o011e00pa3oBaTeIbHON OTOTOBKH.

1.3. Iles1u ¥ 321244 JUCHUTUIMHBI — TPEOOBAHUSA K Pe3y/JIbTaTaM OCBOECHMS AUCUHUIINHBI:

B pesynbpTaTe ocBOECHHS coaepikaHUA AUCHMILTHHBI «Du3nkay 00ydaromuics A0KeH
JTOCTHYB CIIEAYIOMINX PE3yTbTaTOB:

JUYHOCMHBIX

— YYyBCTBO TOPAOCTH M YBaXEHHs K HUCTOPHUM M JOCTHKEHHUSIM OTEYECTBEHHOI
¢busznyeckoil Hayku;, (PU3HUYECKU TPAMOTHOE MOBEJACHHE B MPO(ECCHOHAIBHON ACSITETLHOCTH U
OBITY TIpH OOpaIlleHUH ¢ TPUOOPaAMU U YCTPONCTBAMHU;

— FOTOBHOCTD K MPOJIOJDKEHUIO 00pa30BaHMs U MOBBIIIEHUS KBATU(UKAIIIN B H30paHHOM
poeccuoHaNbHOM JeSTeNbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU (U3UYECKUX KOMITETEHIIHM
B 3TOM;

— YMEHHUE HCIOJb30BaTh JOCTUKEHHSI COBPEMEHHOW (PU3MUecKol HayKu U (pU3HMuecKux
TEXHOJIOTUH Ui TIOBBIMICHUS COOCTBEHHOTO HWHTEUICKTYaJbHOTO pa3BUTHS B BBIOpaHHOU
npodeccuoHaNbHOM NesTeIbHOCTH;

— YMEHHE CaMOCTOSITETILHO J00BIBaTh HOBBIC AJIsi ceOsi (pM3NUecKue 3HAHUS, UCIOIb3YS
VIS TOTO JOCTYMHbIE UICTOYHUKU UH(POPMAIIHH;

— YMEHHE BBICTPaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMaHJE MO PEIICHHIO
00IIMX 3a7a4;

— YMEHHE YIPaBISATh CBOCH MO3HABATEIBHON NEATEIBHOCTHIO, MPOBOJUTH CAMOOLCHKY
YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomemHuix:

— HCIOJIb30BAaHME PA3IUYHBIX BHUJIOB II03HABATEIBHON JEATENBHOCTH [JISl PELICHUS
¢usnueckux 3anad, NPUMEHEHHWE OCHOBHBIX METOJOB TO3HAHHs (HAOJIIOAEHUS, OMHUCAHUS,
W3MEpeHUs, OJKCIepUMEHTa) JJisd U3y4YeHHUs pPa3Iu4HbIX CTOPOH  OK py’Karomen
e CTBUTEIBLHOCTH

- HCIOJIb30BAHME OCHOBHBIX HMHTEJUIEKTYaJbHBIX OIEpaluii: MOCTAHOBKH 3aJauH,
(dbopMyIIMpOBaHUS THIIOTE3, aHAIW3a W CHHTE3a, CPaBHEHUS, OOOOIICHWsS, CHCTEMATH3AIlUH,
BBISIBJICHHSI MIPUYMHHO-CJICJICTBEHHBIX CBfA3€H, MOMCKa aHajIoroB, (OpMyIHpPOBaHHUS BBIBOIOB
IUISL U3y4YEHHS Pa3IMYHBIX CTOPOH (PM3NYECKUX OOBEKTOB, SIBICHHH M MPOIECCOB, C KOTOPHIMH
BO3HUKAET HEOOXOMMOCTh CTAJIKUBATHCS B MPO(EeCcCUOHAIBHOM cdepe;

- yYMEHHE TEHEpPUPOBaTh HJAEM U ONpPEHeNATh CpEACTBA, HEOOXOAMMBIE JUIS HX
peanuzanuy;

- yYMEHHE WCIOJB30BaTh pPAa3IMYHbIE HWCTOYHMKH JUIA TOJIY4YEeHUS (PU3UUECKOM
nH(pOpMalluy, OLEHUBATh €€ IOCTOBEPHOCTH;

- YMEHHUE aHAJIM3UPOBATh U MPEACTABIATh MHOOPMAIMIO B PAa3IMYHBIX BHIAX; YMEHHE
nyOJMYHO TMPENICTaBIsATh pe3yJbTaThl COOCTBEHHOTO HCCIEAOBAaHHUS, BECTH JHUCKYCCHUH,
JOCTYITHO ¥ TApPMOHUYHO COYETasi CoAep kaHue u (hOpMbI PEACTABISIEMOI HH(OpMAIINH;

npeoOMemHbIX:

— c(hopMUPOBAHHOCTH MPEACTABICHUI O POJIH U MecTe (PU3UKU B COBPEMEHHOMN HAy4YHOM
KapTHUHE MHpa; MOHUMaHHe (U3MUecKOol CyHIHOCTH HaOdroAaeMbIXx BO BceneHHON sBiieHuUi,
ponu Gu3MKU B (POPMHUPOBAHUM Kpyroszopa M (PyHKIHOHAJIBHOW TPaMOTHOCTH 4YeNOBEeKa IS



pELICHUS MPAKTUYECKUX 33/1a4;

— BIIQJICHWE OCHOBOIIOJIATAIONIMMU (PU3MYECKUMH TIOHSATHAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPHSIMHU; YBEPEHHOE UCTIONIb30BaHUE (PU3NIECKON TEPMUHOIOTUN U CUMBOJIHKH;

— BJIAZICHWE OCHOBHBIMH METOJAMHM HAyYHOTO TIO3HAHMS, HCIIOJIB3YEeMBIMH B (PH3HKE:
HaOJII0IeHNEeM, OITUCaHNEM, H3MEPEHHEM, SKCIIEPIMEHTOM;

— yMeHHst 00pabaTbIBaTh pe3yNbTaThl U3MEPEHUH, OOHAPYKUBATh 3aBHCUMOCTh MEXKITY
(bU3MYECKUMU BETMYHMHAMH, OOBSCHATH TIOJyYCHHBIC PE3yJIbTaThl U AETaTh BHIBOIBI;

— c(OpPMHUPOBAHHOCTH YMEHUS pelIaTh (PU3NUECKUE 3a/1aUH;

— c(hOpPMHUPOBAaHHOCTh YMEHHS NPUMEHSATH IIOJyYCHHBIC 3HAHUSA JISi OOBSCHEHUS
YCIIOBHI TpOTEKaHUs (pU3MYECKHX SIBICHUH B TMpHpone, NpodeccHOHaTbHOH chepe U s
NPUHSTHUS IPAKTUYECKUX PEIICHUH B TOBCEAHEBHOMN JKU3HM;

— c(hOpPMHUPOBAHHOCTh  COOCTBEHHOW TO3UIMH [0 OTHONICHHIO K (u3udeckoi
uH(pOpMaIny, MOTyIaeMOH U3 Pa3HBIX HCTOYHUKOB.

B pesynbrate 0CBOCHUS NUCIHMITIMHBI 00YJaIONIHiCs JOKEH 3HATH!

- CMBICT TIOHATH: (U3MUECKOoe sBICHNE, (hU3MUEcKas BeIWYHMHA, MOJEb, TUIOTE3a,
NPUHINI, TIOCTYJaT, TEOpHs, NPOCTPAHCTBO, BpeMs, WHEpIHUabHAs CHCTEMa OTCYeTa,
MarepuaibHas ~ TOYKa,  BEIIECTBO,  B3aWMOJCWCTBHE,  WJACAIBHBI  Ta3,  PE30HAHC,
AIIEKTPOMArHUTHBIE KOJEeOaHMs, DJIEKTPOMArHUTHOE TIOJIe, DJIEKTPOMAarHUTHAs BOJIHA, aTOM,
KBaHT, (OTOH, aTrOMHOE sIpo, JAe(PEKT MacChl, DOSHEPTUsl CBA3M, PAJHOAKTUBHOCTD,
MOHU3MpYIONIee U3Ty4YeHue, IIaHeTa, 3Be3/1a, rajlakTuka, BeeneHnas;

- CMBICT (U3MYECKHX BEJIMYMH: MEepeMelleHHe, CKOPOCTh, YCKOpPEHHE, Macca, CHIIa,

JaBlieHHE, UMITYJIbC, paboTa, MOIIHOCTh, MEXaHWYECKas SHEPTHs, MOMEHT CHJIbI, TEpHO]I,
94acTOTa, aMIUTUTY/a KoJIeOaHWid, [UIMHA BOJIHBI, BHYTPEHHSSI DHEPTHs, CPEIHSAsS KHHETHYEeCKas
SHEpPrusi YacTHIl BEIIECTBA, a0CONIOTHAS TeMIlepaTypa, KOJMYECTBO TEIUIOTHI, YJelbHAs
TETJIOEMKOCTb, yJIeNIbHas TEIJIOTa MapooOpa3oBaHMs, yJAelbHAas TEIIOTa IUIABICHUS, yIeIbHAs
TEIUIOTa CTOpaHMs, SJIEMEHTAPHBIA SJICKTPUUECKUH 3apsij, HANPSHKEHHOCTh AIIEKTPUYECKOTO
MOJsI, Pa3HOCTh MOTEHIUAJIOB, 3JEKTPOEMKOCTb, OSHEpPIusi 3JEKTPUYECKOro MO, CHila
AIIEKTPUYECKOTO  TOKA, JJIEKTPHYECKOE HANPSHKEHHE, DIEKTPUYECKOE COMpPOTHBICHHE,
ANEKTPOJBIDKYIAs CHJIA, MAarHUTHBIN IOTOK, WHIYKIWS MAarHUTHOTO TIIOJSl, WHIYKTUBHOCTD,
SHEPTUsi MAarHUTHOTO TI0JIsA, TIOKA3aTelb PEIOMIICHUS, ONITUYECKast CUJIA JINH3HI,
- CMBICT (HU3MYECKUX 3aKOHOB, MPHUHIMIIOB M TIOCTYJaToB ((pOpPMYIHPOBKA, TPAHHUIIBI
PUMEHUMOCTH ):3aKOHBl TUHAMUKNA HBIOTOHA, MPUHLIMIBI CYNEPIO3UIIMH U OTHOCUTEIBHOCTH,
3akoH [lackans, 3akoH Apxmmena, 3akoH ['yka, 3aKOH BCEMHPHOTO TSTOTEHHS, 3aKOHBI
COXpaHEHHUsI YHEPTUH, UMITYJIbCA U DIEKTPUIECKOTO 3apsi/ia, OCHOBHOE YPaBHEHUE KMHETHUECKOM
TEOPHH Ta30B, YPaBHEHNUE COCTOSIHUS HICaIbHOTO T'a3a, 3aKOHBI TEPMOIMHAMUKH, 3aK0H KyIoHa,
3akoH Oma i moyHOW 1emnu, 3akoH Jlkoyns - JIeHna, 3aKoH 3JIeKTPOMarHWTHON MHAYKIUH,
3aKOHBI OTPAXEHHS M MPEJIOMIICHHS CBETA, IMOCTYJIATHl CIIEIUAIBHON TEOPUN OTHOCHTEIBHOCTH,
3aKOH CBSI3U MacChl U SHEPTUH, 3aKOHBI poTod(dekTa, moctynatsl bopa, 3aK0H painoaKTUBHOTO
pacmazia; OCHOBHBIE TTOJIOKECHUS M3Y4aeMbIX (PU3UUECKHX TEOPHH W UX POJIb B (POPMUPOBAHUH
HAYYHOTO MHUPOBO33PECHUS;

- BKJIQJI POCCHHCKHMX M 3apyOCeKHBIX YUYCHBIX, OKa3aBIIMX HaWOOJbILEE BIMSIHUEC Ha
pa3BuTHE QUUKU.

B pe3ynbraTe 0CBOCHHUS TUCIUIUTHHBI O0YYarOIIUICs TOKEH YMETh!

- OTHCHIBATH U OOBACHATH PE3yJbTaThl HAOMIOJCHUN U SKCIIEPUMEHTOB: HE3aBUCHMOCTD
YCKOpEHHsS CBOOOJHOTO TMajeHHWs OT MacChl NaJalollero Tejla;, HarpeBaHHe Tra3a IpU ero
OBICTPOM C)KAaTUHM M OXJIQKJCHHE MPU OBICTPOM paCIIUPEHUH; TMOBBIIICHUE TaBJICHUS ra3za Mmpu
ero HarpeBaHWU B 3aKPBITOM COCYy/e; OpOYHOBCKOE IBIIKCHHUE; JJIEKTPU3AIMIO TEN INPH HX
KOHTAaKTe; B3aUMO/ICHCTBHE TIPOBOJHUKOB C TOKOM; IEHCTBUE MarHUTHOTO ITOJISl Ha MTPOBOJIHUK C
TOKOM; 3aBUCHMOCTb COINPOTHBIICHHUS IIOJYIPOBOAHUKOB OT TEMIEpaTypsl M OCBEIICHHS;
AIIEKTPOMArHUTHYIO WHAYKIHUIO; PACIPOCTPAHEHHE SJICKTPOMArHUTHBIX BOJH; AMCIEPCHIO,



UHTEPPEPEHINIO U TUPPAKLUIO CBETA; U3JIyuyeHHE U MOTJIOIIEHHE CBETa aTOMaMH, JIMHeHJaTble
crekTpsl; GoTo3(PeKT; paTnoaKTUBHOCTS;

- IPUBOJUTH IPUMEPHI OIBITOB, WUIIOCTPUPYIONIUX, YTO: HAOIIOACHUS U SKCIEPUMEHT
CIIy’)KaT OCHOBOHM ISl BBIABMIKEHMSI TMIIOTE3 U IOCTPOEHUS HAYUYHBIX TEOPU; IKCIEPUMEHT
MO3BOJISIET IPOBEPUTh HCTHMHHOCTh TEOPETUYECKUX BBIBOAOB; (u3nuyeckas Teopus MAaeT
BO3MOXKHOCTH OOBSICHATH SIBIICHHSI IPUPOJABI U HaydHbIe (DAKThI; GU3NUECKass TEOPHUS MMO3BOJISET
IPEJCKa3bIBaTh €Ile HEM3BECTHbIC SBJICHUS M UX OCOOCHHOCTH; NPU OOBACHEHUU MPHUPOIHBIX
SIBJIGHUHM HCIIOJIb3YIOTCA (PU3NYECKUE MOJENHU; OAUH U TOT K€ IPUPOIHBIN OOBEKT UM SBJICHHUE
MOKHO HCCIeI0BaTh Ha OCHOBE MWCIIOJIb30BAaHMUSA pa3HBIX MoOJeNeil; 3aKoHbl (U3UKUH U
¢du3nUecKre TEOpPUU UMEIOT CBOU OIpE/IeIIEHHbIE TPAHUIBI IPUMEHHUMOCTH;

- OMNHUCBHIBATh (PYHAAMEHTAJbHBIC OINbBITH, OKAa3aBIIME CYIIECTBEHHOE BIHMSIHHUE Ha
pa3BuTHE QU3NKH;

- IPUMEHSATH MOJIyYEHHbIC 3HAHUSA JJIS peIIeHUs] (PU3NUECKUX 3a1ay;

- ONpeeNnsaTh: Xapakrep (HU3UYECKOro Tmporecca mo Trpaduky, Tabnume, Gopmyre;
IPOAYKTHl SJEPHBIX pEaKkIMii Ha OCHOBE 3aKOHOB COXPAHEHHUsS HIIEKTPUYECKOrO 3apsiia M
MaccoOBOI'0 YHCJIa;

- H3MEpATh: CKOpPOCTb, YCKOpEHHE CBOOOJHOIO TNaJeHHs; Maccy Teja, IUIOTHOCTb
BEIECTBA, CHITY, pab0OTy, MOIIIHOCTbD, YHEPTHIO, KOA(D(UIIMEHT TPEHUS CKOJIBKCHHS, BIAKHOCTH
BO3/lyXa, YJEJIbHYI TEIUIOEMKOCTh BEIIECTBA, YJENbHYIO TEIUIOTY IUIaBJICHUS JIbJa,
anekTpuueckoe comnporuBieHne, OJC u BHYTpEeHHEE CONpPOTUBJICHME MCTOYHMKA TOKa,
IoKa3areib MPEJIOMIICHHs BEIECTBAa, ONTUYECKYIO CHUIYy JIMH3bI, JJUHY CBETOBOM BOJIHBI;
IIPEJICTaBIISTh PE3YJIbTAaThl U3MEPEHUH C YUETOM MX MOTPEIIHOCTENH;

- NPHUBOAMUTH HPUMEPbI MPAKTHYECKOTO MPUMEHEHMS (PU3MYECKMX 3HAHWHA: 3aKOHOB
MEXaHUKH, TEPMOAMHAMUKM M JJIEKTPOJMHAMUKA B DHEPreTUKE; pa3IUYHbIX BHJOB
AJIEKTPOMAarHUTHBIX W3IY4YEHUH M Pa3BUTUS Pagvo- U TEIEKOMMYHHKAIMH; KBaHTOBOM
(bU3UKU B CO3/JaHNU SICPHOI SHEPTETHUKH, JIa3€POB;

- BOCHPHUHUMATh M Ha OCHOBE TIOJYYEHHBIX 3HAaHUH CaMOCTOSATENBHO OLIEHUBATh
uHpOpManuio, coaepkamrylocsi B cooOmeHusx CMUM, HayYHO-TIONMYJSIPHBIX — CTaThsX;
UCIIOJIb30BaTh HOBbIE MH(OPMALMOHHBIE TEXHOJIOTUU JJIS MOMCKa, 00pabOTKU U MPEIbsBICHUS
nHpOpMaLuK 1o U3UKE B KOMIIBIOTEPHBIX 0a3axX JaHHBIX U ceTsx (cetu MHTepHeTa);

- HCIIOJIb30BaTh NPUOOPETEHHbIC 3HAHMSI M YMEHUS B NPAKTUYECKOH NEATEIBbHOCTH M
MIOBCETHEBHOM JKU3HM JUISL:

* oOecrieueHMss O€30MACHOCTH JKU3HEAEATENBHOCTH B MPOLECCE HCIOJIb30BAHUS

TPAHCHOPTHBIX ~ CPEICTB, OBITOBBIX  3JEKTPONPHOOPOB,  CPEACTB  paauo- |

TEJIEKOMMYHHUKAIIHOHHOH CBSI3H;

* aHaJIM3a U OLICHKM BJIMSHUS HA OPraHU3M 4YeJIOBEKa U JPyTrue OpraHu3Mbl 3arpsi3HEHUs

OKpYKaroIlEe Cpebl;

* PallMOHAJIBHOT'O MPUPOIONOJIB30BAHUS U 3aIUThI OKPYKAIOLIEH Cpe/ibl;

* onpesieeHnsl COOCTBEHHOM MO3UIMM 110 OTHOLIEHUIO K 3KOJIOTMYECKHM IMpodiieMaM U

MOBEJICHUIO B IPUPOIHOMU Cpele.

1.4. KoinyecTBO 4aCOB HA OCBOCHHE TUCHHUIINHBI:

Cemectp 1;

MaxkcumanbHO# yueOHO# Harpy3ku oOyyaromerocst 151 yac, B TOM 4uce:
00s13aTeNIBPHON ayIUTOPHOM Harpy3ku oOydaromierocs 151 daca;
CaMOCTOSITENTLHON paboThl o0yyarorerocs ) 4acos.

2. CTpyKTYypa U cojep:KaHue TUCHUILIUHBI



2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThl

Bun yueGHO# paboThI

O0bEM YacoB

BCETO 1 cemecTp 2 ceMecTp

MakcumasbHas yyeOHasi Harpy3ka (Bcero) 151 85 66
Oobs13aTesibHAsE  ayaMTOpPHasi y4yeOHAs Harpyska 151 85 66
(Bcero)
B TOM YMHCIJIC:
71a00paTOPHBIE 3aHATHUS 95 51 44
NPAKTHYECKUE 3aHATHUS - - -

dopma MPOMEKYTOUHOU ATTECTALMU MO TUCIUIUTMHE KOHTpOJIbHAS [T dhepeHITupo

pabota

BaHHBINA 3a4YET




2.2. TemaTnuyecKuil IJIAaH M coJep:KaHue Y4eOHOM IMCUMILIHHBI
1 cemecTp

HaunmenoBanme Coneprxkanue yueOHOTO MaTepuaa, JJabopaTopHbIe pabOTHI M MTPAKTUIECKHUE 3aHATHS, O06BemM YpoBeHBL OCBOCHUS
pasenoB U TEM caMOoCTOsATeTbHAs paboTa 00yJaromuXcsi, KypcoBasi padoT (ITPOeKT) JacoB

1 2 3 4

Pasnen 1. Mexanuka 27

Tema 1.1 Coneprxanue 2

Beenenne 1. | ®wusuka - pyHnaMmeHTalbHas HayKa o pupojie. EcrecTBeHHOHAYYHBIN METO 1,2
MIO3HAHMs, €T0 BO3MOXXHOCTH M TPAHULIBI IPUMEHUMOCTH. DKCIIEPUMEHT U

TEOpHsl B TIpoliecce MO3HAHMS MpUpoabl. MoenupoBaHue GU3HIECKUX
SIBIICHUW U MPOIIECCOB.

2. | Posb sxcniepuMeHTa U TEOPUH B ITpoLecce O3HAHUS NPpUpoibl. Dusnueckas 1,2
BennumHAa. [lorpemnoctu u3mepennii puzndecknx BenuunH. duzndeckue
3aKOHBI. [ paHuUIIBI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [ToHsATHE O

buznyeckoil kKapTuHe MUpa. 3Hauenue Gusuku npu ocBoenuu npodeccuii CI1O u
crenuanbHoctert CITO

JlaboparopHas padoTa «OnpeieseHne MOrPeITHOCTH H3MEPEHUI. 3 1,2

Tema 1.2. Conepxanue 4 1.2
OCHOBBI KHHEMAaTHKH 1. Mexannueckoe aBrkeHue. CucrteMa orcuera. MarepuaiibHasi TOUKA.
Tpaekropus. [lyts u nepemenienue. Ckopocts. PaBHOMepHOE
IpSMOJIMHEHOE JIBIbKeHUe. | padrdeckoe nmpeacTaBicHUE ABUKCHUSI.
OTtHocutenbHOCTh aBIKeHUA. [lepemennoe aBuxenue. CpeaHsisi CKOPOCTh.

PaBHOyCcKOpeHHOE NpsIMOJIMHEHHOE ABIKeHue. [ paduueckoe npeacraBieHue
JIBHDKCHUSI.

2. | CBoboaHoe nazeHue Tei. Y CKopeHue cBOOOJHOro najieHus. JBuxkenue tena, 1,2
OpOIIIEHHOTO BEPTUKAILHO BBEpX. [IBHKCHHE Teia, OpOIIEHHOTO
TOPU30HTAJIBHO U NOJI YIJIOM K TOPU30HTY. PaBHOMEpHOE NBMKEHHE 110
OKpY’KHOCTH. JINHEWHAs U yIiioBas CKOPOCTH. Y CKOPEHHUE IIPH PABHOMEPHOM
JIBHKEHHUHU 110 OKPY>KHOCTH.

JTaGoparopHuas pabota «OnpeaeseHne YCKOPEHHs IBHKCHHUS Telay. 3 1,2

Tema 1.3. Conepxanne
Hunamuka

ITepsbriit 3akoH HetoToHa. MHepunaibHble CUCTEMBI OTcueTa. [TpuHun 4 1,2
otHocutenpHOCTH ["armmmtes. Macca. Cuia. Bropoii 3akod Heiotona. TpeTwii 3aKkoH
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HeroToHa.
2. ['paBuTanMOHHBIC CHITBI. 3aKOH BCEMHUpPHOTO TsAToTeHusA. Cria Tsbkectr. Bec Tena. 1,2
I[BI/I)KeHI/Ie IJIAHCT U UCKYCCTBCHHBLIX CITYTHHUKOB 3eman. HepBa;[ KOCMHYCCKas
CKOPOCTb.
3. Cuna ynpyrocta. 3akoH ['yka. Cuna tpenust. Bugsr Tperus. Kosddunuent tpenus. 1,2
JIBrKeHre Tea ¢ y4eTOM CHIIBI TPEHHSI.
JlaGoparopusbie paboThl «MccienoBanue NBUKCHHS TENa O] ICHCTBUEM 6 1,2
MOCTOSIHHOH CHITBD»
JlaboparopHas paborta «VI3mMepeHue MacChl TeNa METOAOM THAPOCTATHIECKOTO
B3BCIIMBAaHU)
Tema 14. Coneprxanune 2
3aKOHEI COXPAHCHHUS B 1. | WUmmynec Tena. 3aKoH COXpaHEHUs UMITyJIbca. PeakTuBHOE NBIKEHHE. 1,2
MEXAHHKE 2. | Mexannueckas pabora. MomrHocTs. DHeprus. Knnetnueckas ¥ moTeHIMATbHAS 1,2
SHEPruu. 3aKOH COXPaHEHUsI MEXaHUIECKON DHEPTUH.
JlaGoparopHast pabota «/3mepenne Ko3pPUINEHTa TPEHUS CKOIBKEHHUS C 3 1,2
MIOMOIIBIO 3aKOHA COXPAHEHUS SHEPT UM
Kontponbnas padora Ne 1 mo Teme «MexaHHuKay 3
Paznen 2. MonekymsipHast Gu3nKa 1 TEpMOAHMHAMHKA 24
Tema 2.1. Copeprxanue
OCHOBBI MOJIEKYJISIPHO — 1. | OnbITHOE 0OOCHOBAHUE OCHOBHBIX MOJIOKEHUIN MOJICKYJISIPHO — KHHETUYECKOH 2 1,2
KHUHETHYECKON TEOpUU Teopun. Macca u pa3mep Mousiekyi. Hucno ABoraapo. bpoyHoBckoe ABUKEHHUE.
BzaumoneiictBue Monekyi. MaeanbHslil ras.
2. | OcHOBHOE ypaBHEHUE MOJICKYJISIPHO — KHHETUYECKOW TEOPUH UACATBHOTO Ta3a. 1,2
TemmepaTtypa u ee u3mMepenue. AOCOMIOTHAs TeMIlepaTypHas mKkana. MiamMepenue
CKOpPOCTEH MOJIEKYIJI.
Tema 2.2. ConeprxaHne 2
YpaBHEHHE COCTOSHHS 1. | YpaBHeHHE cOCTOSHHS UIeaNBHOTO ra3a (ypaBHeHHe Menneneena — Knaneiipana). 1,2
HACAJIBHOTO rasa. YHuBepcanbHas ra3oBasi IOCTOSIHHAS.
Msonpoueccer. 2. | M3orepmuueckuii, H300apHBIA, H30XOPHBINA TPOLIECCHI 1,2
JlaGoparopHast pabota «3ydenne n3odapHOro mpouecca» 1,2
Tema 2.3. CopepxkaHue 4 1,2
TemoBsle sIBICHUS. 1. | Buyrpennss sneprus. KonuuectBo temnotsl. Temnoemkocts Bemectsa. Pabora B
BrnaxxHocTh Bo3myxa TEPMOJTMHAMHUKE.
2. | 3aKoH coXpaHEHHS YHEPTHH B TEILIOBBIX TpoIleccax (MTePBBIA 3aKOH 1,2
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TepMOAWMHAMUKH). [[ppuMeHeHne mepBoro 3aKoHa TEPMOTUHAMHUKH K Pa3IHIHBIM
nporeccaM. ArabaTHEIN mporiece.

Ucnapenue u konaeHcanus. HaceilieHHbIe 1 HEHACHIIIIEHHBIE Taphl. Kumnenue
JKUIKOCTEH. 3aBUCHMOCTh TEeMIIEPaTyphl KUTICHUS OT JaBieHUs. BiaxxHOCTh
BO3IIyXa.

1,2

JlabopaTtopnas padota « OnpeneneHne OTHOCUTEIEHOMN BIAKHOCTH BO3IyXa)
JlaGoparopHas pabota «/3ydeHue siBIieHUs TEII000MEHa

1,2

Tema 2.4.
TennoBele nBUTATENN

Coge

JKaHHC

[Tpunuun neiictBug TemioBbix apurateneil. KITJ TernmoBbix nBurarenei u ero
MaKCHMaJIbHOE 3HAUYECHHE.

1,2

Tema 2.5
CBoiicTBa TBEP/BIX U KUAKHX
Tel

Coge

JKaHUC

HOBerHOCTHOC HaTsXKCHHUC )KHHKOCTCﬁ. Cuna TMMOBCPXHOCTHOT'O HATAXKCHUS.
CMmayuBaHHeE. KaHI/IHHHpHLIC SBJICHUA.

Kpucrannmmueckue n amopdnsie Tena. CBOWCTBA TBEPABIX TEL. YTPyTHe
JedhopMaIuu.

1,2

1,2

Jlaboparopnas pabota «OnpeneneHue KodhHUIMCHTa TOBEPXHOCTHOTO HATSKCHHUS
BOJIBI»

1,2

Kontponbnas pabora No2 o teme: «OCHOBBI TEPMOIUHAMUKID)

Pazgen 3. DnekTpoauHaMuKa

34

Tema 3.1.
DneKTpocTaTuKa

CopepxxaHne

1.

OnexTpuueckuil 3apsaa. BzaumogeilicTBue 3apsskeHHbIX Tenl. 3akoH KynoHa. 3akoH
COXPaHEHUs JIEKTPUUECKOI0 3apsia.

2.

DnekTpudeckoe mosie. HanmpsskeHHOCTD AIEKTPHIECKOTO OIS, DIEKTPUICCKOE TTOJIe
ToueuHoro 3apsaa. [Ipunnun cynepno3uiuu nojieil. [[poBoIHUKY B 3JEKTPUUIECKOM
nosie. IMdIEKTPUKU B 3ICKTPUUECKOM Toiie. JuaaeKkTpruiecKasi IpOHUIAEMOCTb.
PaboTa snexkTpocTaTHYecKOro oIS Py IepeMenieHnn 3apsana. [lorennuan u
pasHoCTh oTeHnnanoB. [loTeHman moyis TouedHoro 3apsaa. CBsi3b MEXIY
HANPSHKEHHOCTHIO 3JEKTPOCTATUYECKOTO TIOJISt M PA3HOCTHIO MOTEHITHAIIOB.
OnekTpoemMKocTb. KorneHcaTopsl. EMKOCTP TIIOCKOTO KOHIEHCATOpa. DHEPTHS
AIEKTPUUECKOTO TOJISL.

1,2

1,2

JlabopaTopHas padora «OnpeelieHne EKTPHIESCKON eMKOCTH KOHJICHCATOPay

1,2

Tema 3.2.
3aKOHBI ITOCTOSTHHOT'O TOKA

CopepxaHue

L.

Onektpudeckuil Tok. Cuna Toka. 3akoH Oma mnig yuyactka nenu. ConpoTHBICHHE
MIPOBOJTHHUKOB.

2.

IlocnenoBarenbHOE U napauI€JIbHOC COCAMHECHUEC ITPOBOJHHUKOB.

1,2

1,2
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OnekTpoaBrKyIIast cuiia. 3akoH OMa i mostHoH 1ienu. PaboTa 1 MOIITHOCTE TOKA

Toxk B pa3IMYHBIX Cpeaax

1,2

JlaboparopHas pabota «/3yueHHe TOCIIEA0BATEIBHOTO U MaPaLIENIEHOTO
COCIUHEHHUS ITPOBOTHUKOBY

JlabopatopHas pabota «OrmpeneneHne yIeIbHOTO CONPOTHBIEHHUS TPOBOIHUKA
JlaGopatopHas paboTta «OrmnpeneiaeHue 3.1.C. 1 BHYTPSHHETO COMTPOTHUBIICHUS
HCTOYHUKA 3JICKTPUICCKON SHEPTUNY

JlaGopaTopHas padora «l3Mepenue 3akoHa OMay

12

1,2

Tema 3.3.
MarnauTHoOe€ moJe.
ONeKTpOMarHuTHAas
AHIYKIS.

Cojniepkanue

1.

MaruutHoe B3auMOJIeCTBUE TOKOB. MaruutHoe nosie. MHAyKIus MariuTHOTO
TOJIS.

2.

Cuna, neiicTByIOIAasl HA IPOBOAHUK C TOKOM B MarHUTHOM IoJie. 3aKoH Amrepa.
[JeiicTBUe MarHUTHOTO MOJIA Ha ABMXKYyLuics 3apsj. Cua Jlopenua. MarHuTHbie
CBOMCTBA BEIlIECTBA.

DNeKTpOMarHuTHas UHAYKIUSA. MarHuTHBIA MOTOK. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu. [Ipasuino Jlenua. SBnenue camonnaykuuu. THAIyKTUBHOCTE. DHEPIHs
MAarduTHOTO IOJIS.

1,2

1,2

1,2

JlabopatopHast paboTa «M3ydeHre UHAYKIIUU MAaTHUTHOTO TTOJISD»
JlaGopatopHast paboTa «l3MepeHre HHAYKIIMA MAarHUTHOT'O TI0JIsl HA OCH
COJICHOMIQ»

JlaGopaTtopHas padota «l3yveHne SIBICHHS YJICKTPOMAarHUTHOW WHITYKITHID)

1,2

KonTponbhast paborta Ne 3

34/51

TemaTUYeCKHii IJIaH U COACPKAHUE YICOHOU TUCIIMITITMHBI
2 cemecTp

Pasznen 4. Kosiebanus v BOTHEL

25

Tema 4.1.
Mexanndeckue Kojie0auus u
BOJIHBI

Conepixanue

L.

lapmonnyeckue konebaHus. AMIUTUTYJa, TEPHOJ ¢ YacToTa KOJeOAHUH.
MareMatndecknii MasTHHK. l[lepron KoyieOaHWE MaTEeMaTHYECKOTO MAasTHHUKA.
Konebanmst rpy3a Ha mnpyxuHe. [IpeBpamieHre 3>HEPrUM MPU TaPMOHHUECKHUX
kosiebanusx. Beinyxaennsie konebanus. Pesonanc. [lonsitue 00 aBTOKOJICOAHHSIX.

PacmpocTpanenne MexaHWYecKMX BOJH B ynpyrux cpemax. CKopocThb
pacpoCTpaHCHUSA BOJIHBI. HHI/IHa BOJIHBI. Honepeque U TIPOJOJIbHBIC BOJIHBI.
3ByKoBbIe BOTHBL. CKOpPOCTh 3ByKa. | pOMKOCTH M BbICOTa TOHA. PacmpocTtpaneHue
MEXaHHYECKHX BOJIH B YHpyrux cpenax. CKoOpocTb pacnpOCTpaHEHHUs BOJIHBIL

12

1,2
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Jnuua Bonwel. [lomepednsie M MpoOJOIBHBIE BOJHBI. 3BYKOBBIE BONHBEL CKOPOCTB
3ByKa. [ pOMKOCTB ¥ BBICOTa TOHA.
JlaGopatopHast pabotra «OrmpeneneHue YCKOPEHUS CBOOOJHOTO TMAJCHUS C 9 1,2
MOMOIIIBI0 MATEMATHYECKOTO MasTHUKAY.
JlaGopatopnas pabota «OnpeneneHne CKOPOCTH 3ByKOBOH BOJTHBDY
JlaGopaTopHas pabota «M3ydeHHE CTOSIHMX BOJIHY.
Tema 4.2. ConepixaHue 2 1,2
DNeKTpOMarHuTHHIE 1. CBO0OOIHBIE 3TICKTPOMArHUTHBIE KoJicOaHus B KOHType. [IpeBpalieHne sHepruu B
KOJICOQHWS ¥ BOJTHBI KojebarenpHOM KOHTYpe. COOCTBEHHAs YacTOTa KOJeOaHUH B KOHTYpE.
2. [IIxana 2eKTPOMarHUTHBIX BOJIH. 1,2
JlabopatopHas pabota «l3ydeHne 3aTyXalnmXx AIEKTPOMArHUTHBIX KOJIeOaHU» 3 1,2
Tema 4.3. Conepxanue
IlepeMeHHBIN aNeKTpUeCKuit |7 JeiicTBylomee 3Ha4eHUs CHUJIBI TOKa M HANpsKEHHs. AKTUBHOE, €MKOCTHOE H 3 1,2
TOK MHJIYKTHBHOE CONPOTUBICHUs. Pe30HAHC B DIIEKTPHUUECKOM TIeTH.
2. IIpuniun paboTsl TpaHCHOopMaTOpa. 1,2
JlaboparopHas pabota «OmnpeneneHne HHAYKTUBHOCTH KaTYIIKH B LETSX 6 1,2
MEPEMEHHOTO TOKay.
JlabopatopHast pabota «/3yuenue ocrpuiorpada. 1,2
KonTponbHast pabota Ne 4 o Teme «MexXaHUYECKHE U AIEKTPOMArHUTHBIS 3
KOJICOAHMS ¥ BOJIHBI
Pazgen 5. Ontrka 24
Tema 5.1. Cojiepkanue 2 1,2
3aKOHBI OTPAKCHHS U 1. | IIpsmonuHEHOE pacIpOCTPaHEHNE CBETA. 3aKOHBI OTPAXKEHUS U TPETOMIICHUS
NpETOMIICHHUS CBETa cBeta. [Tokazarenb MpenoMIICHHS.
2. | llonnoe otpaxkenue. [IpeaenbHbIN yroil TOJTHOTO OTPaKeHU. X0/ Tyue B IpU3MeE. 1,2
ITocTpoenne n300pakeHUH B TUIOCKOM 3epKajie.
JlaGopatopHas paboTta «l3yueHre 3aKOHOB T€OMETPHUYECKOM ONITUKIDY 6 1,2
JlaGopatopHast paboTta «l3yueHrne ONTUYECKUX TPUOOPOBY.
Tema 5.2. ConeprxkaHue 2
JInn3bl 1. | Cobuparomas u paccenBatomias TuH3bL. Dopmyna ToHkoH uH3EL [locTpoenune 1,2
1300pakeHUH B JIMH3aX
2. | AHaau3 ONTHYECKUX CHCTEM 1,2
JlabopatopHas pabota «OmnpenencHue rIaBHOTO (POKYCHOTO PACCTOSHUS H 3 1,2
OINITUYECKON CHIIBI COOMPAIOIIEH JTHH3BIY.
Tema 5.3. Conepxanne 3 1,2
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BonHoBEIE CBOHMCTBA CBETa

CKOpOCTh CBETa M €€ ONBITHOE 00ocHOBaHMe. Jucmepcus. MaTepdepentns ceera n
ee MPUMEHECHUE B TEXHHKE.

Hudpaxums csera. Judpaxnuonnas pemerka. [lonsipuzanms cera.

1,2

2

JlaGopatopHas paboTa «OmnpesenieHre JUIMHBI CBETOBON BOJIHBI C TIOMOIIBIO
JUQPaKIIIOHHON PELIETKNY.

JlaGopaTopnas pabota «Habmronenrne naTepdEpEeHIINN CBeTa U AUPPAKITUN CBETA»
JlaGopaTopHas padoTa «/3ydeHne MOIsIpU3aIIN CBETA»

1,2

2

KontponbHas pabota Ne 5

Paznen 6. KBantoBas ¢pusnka

15

Tema 6.1.
CBeTOBBIE KBAHTHI

Cone

KaHNC

®doroaddekr u ero 3axkonsl. KBaHTHI cBeTa. YpaBHeHHE DWHIITEHHA IS
dhotorddexra.

ITocrosauas [Timauka. CeeroBoe nasinenue. OnwiTe! I1.H. JIeOenena.

1,2

1,2

JlaGopaTopHas pabota «Onpenenenue noctossHHo [lmankay

1,2

Tema 6.2.
ATOM ¥ aTOMHOE SIPO

KaHNC

OmmiT Pesepdopaa no paccestuuro anbda — gactun. SaepHas MoJeIb aToMma.
[octynarer bopa. Mcnyckanue u moriomeHne CBeTa aTOMOM.
DKCIepUMEHTAIbHBIE METO/Ibl PETUCTPAIIMH 3aPSUKCHHBIX YACTHIL.

PagnoaktuBHOCTB. Anb(a -, 6eTa — U ramMmma — u3mydeHus. [IpoTOHBI U HEHTPOHBI.
OHeprus cBsi3u aTOMHBIX sJiep. SnepHble peakuuu. Jlenenue saep ypana. SlaepHsiit
peakTop. TepMosiiepHbIE peakInu.

1,2

1,2

JlaboparopHast padora «l3yueHne 3aKOHOB B3aUMOJICHCTBHS TOUSUHBIX 3apsI0B
(MoJenp aTomMa)y.

JlaGopatopHas pabota «lI3yueHue TPEKOB 3apsKCHHBIX YACTHID.

1,2

1,2

Tema 6.3.
DNeMeHTHl TEOpUH
OTHOCUTEIBHOCTHA

Coge

JKaHHC

IIpuHInn oTHOCUTENBHOCTH DiHMTEeHHA. CKOPOCTH CBETA B BAKYyMeE Kak
TpeesibHask CKOPOCTh nepefadu curHana. CBs3b MEXIy MacCOW M DHEpruei.

1,2

KonTponbHas pabota Ne 6

Pazgen 7. OBomronus Beenennoit

1,2

Tema 7.1.
CrtpoeHue u pa3BuTHE
Bcenennoit

Beckoneunocts Beenennoit. Ilonsitue o kocmonoruu. Pacmmpsrommascs
Bcenennas. Mogens ropsueit Becenennoit. Crpoenue u npoucxoxjienue ["anakTuk.
Opomonyst 38e31. ['unoresa nporcxoxaeHus: COTHEYHON CHCTEMBI.
Tepmosnepnsiii cuaTes. [Ipobiema TepmosinepHoii sHepreTrku. DHeprus CoyHma 1
3Be3/1. DBOMIOIMS 3Be31. CTpoeHHe B SBOIIONHS BeenmeHHOM.

1,2
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Konrponsnas padora Ne 7

22/44
Jlexun 56
JlaGoparopHbie 3aHATHSL 95
Bcero 151

[Tpumedanue - A5 XapaKTEPUCTUKU YPOBHS OCBOCHHUSI y4eOHOT0 MaTepHralia UCIOIb3yIOTCS CIeayoNe 0003HaueHHS:

1. - O3HakoMUTENbHBIN (Y3HABAHHE paHEe N3YUYEHHBIX 0OBEKTOB, CBOMCTB);
2. - PenpoyKTUBHBIH (BBITIOTHEHHUE JESTEILHOCTH 1O 00pa3ily, MHCTPYKIMH WU TI0]] PyKOBOJICTBOM);

3. - [IpoayxTuBHBIN (TUIAaHUPOBAHKE U CAMOCTOSTEIHLHOE BHIIIOJTHEHHE JIEATEIILHOCTH, PellieHUe MPOoOJIeMHBIX 3a1a4).
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3. YcaoBus peajm3anuu I CUUILTUHBI

3.1. TpedoBaHusl K MUHUMAJIbHOMY MAaTepPHAJbHO-TEXHHYECKOMY 00ecrevYeHn 0
Peanuzanus auctuminHel TpeOyeT HAIMYKs yueOHOro KaOuHeTa (QU3UKH.
O06opyaoBanue yueOHOTo KaOuHeTa:

1. PaGouee MecTo mpernoaBaTels.

2. [locanounble MecTa 00y4arOIIUXCSL.

[lepeuens cpeacTB oOyueHus:
1. nemoHcTpanroHHOE 000pyAOBaHKE MO pa3fesaM (hU3HKH;
2. MTUIaKTHYeCKue MaTtepuaibl (Y4eOHUKH, MOCOOUS, CIIPAaBOYHUKH, KAPTOUKH, 3aaHUS, TECTHI,
MYJIbTUMEAUMHBIE TIPOTPAMMBI);
3. HarsAHBIe TOCOOMS (KOMIUIEKTHI YYEOHBIX TaONHI, TUTaKaThl: «DPU3NYECKHe BETUYUHBI U
(dbyHIaMeHTallbHbIE KOHCTaHTh, «MexayHapoanas cuctrema eaunuil CH», «llepuogmueckast
cucTeMa XUMUYecKux deMeHToB [1.J1.MeHnaeneeBay, MOPTPETHI BBIIAIONIMXCS YICHBIX-(HU3HKOB
Y aCTPOHOMOB);
4. naboparopHoe o0opyoBaHHE (00IIET0 HA3HAYCHUS U TEMATUISCKUE HAOOPHI).

TexHHUeCKUE cpencTBa 00yIeHUs:
1. KommnbroTep ¢ NMLEH3UOHHBIM IPOTPaMMHBIM 00€CTIeYeHHEM.
2. MynbpTUMEeIHapOEKTOP.
3. IIpoeKumOHHBINI 3KpaH.

3.2. UndopmannoHHoe obecniedeHne 00yuYeHust

IlepeyeHb peKOMeHAYeMBIX Y4YeOHBIX W3aHMii: OCHOBHOH ¥ JOMOJHUTEIbHOI
JINTepaTypbl, HHTEPHET-PECYPCOB.

OCHOBHBIE UCTOYHUKH:

1.[Tunckuii, A. A. ®usuka : yueOnuk / A.A. Iunckuii, I'.}O. I'pakoBckuii ; mox oOml.
pen. FO.M. luka, H.C. [TapeimeBoii. — 4-e uza., ucnp. — Mocksa : DOPYM : UHOPA-M,
2020. — 560 c. — (Cpennee mpodeccuonanbHoe oodpazoBanue). - ISBN 978-5-00091-739-8. -
Texcr: anextponnbiit. - URL: https://znanium.com/catalog/product/1119103 (nmara oOparieHus:
14.05.2020). — Pexxum noctyna: no noganucke TromI'Y.

JononHuTenpHas IMuTeparypa:

2. Tapacos, O. M. ®usuka : yue6Hoe nocobue / O. M. TapacoB. — Mocksa : DOPYM :
NH®PA-M, 2019. — 432 ¢. — (IIpodeccronanproe oopazopanue). - ISBN 978-5-91134-777-2.
- Teker : anexktponHsIil. - URL: https://znanium.com/catalog/product/1012153 (nata
obpamenus: 14.05.2020). — Pexxum gocryma: mo moamnucke Trom[Y.

3. Tapacos, O. M. JlabopaTopHbie paboThl MO (PHU3UKE C BOMPOCAMH M 3alaHUSMU :
yue0. mocobue / O.M. TapacoB. — 2-¢ u3zn., ucnp. u aon. — Mocksa : DOPYM : UTHOPA-M,
2018. — 97 c¢. — (Cpennee npodeccuonanbHoe odpazoBanue). - ISBN 978-5-00091-472-4. -
Texcr : snextponnsiit. - URL: https://znanium.com/catalog/product/915852 (mata oOparieHus:
14.05.2020). — Pexxum noctyna: no noganucke TromI'Y.

HHTepHeT-pecypchl:

3HaHuyM - https://new.znanium.com/

Jlans - https://e.lanbook.com/

IPR Books - http://www.iprbookshop.ru/

Elibrary - https://www.elibrary.ru/

HarmonanwHas snextponHas 6ubnanoreka (HOb) - https://rusneb.ru/
MesxBy30BcKast aekTponHas oubmuorexa (MOB) - https:/icdlib.nspu.ru/
«MIBUC» (Bl meproanueckux uznanuii) - https://dlib.eastview.com/browse

Noukwn e
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8. DnekTtponHas oubmmoreka Tromry - https://library.utmn.ru/

Ilepeyennb HHGOPMANIMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX IPH OCYIIECTBIEHUT
00pa30BaTeILHOrO Mpouecca mo gucuumianne; Ilnathopma 1t 3IEKTPOHHOTO 00yYeHuUs
MicrosoftTeams.

4. KOHTPOJIL H OIICHKA PE3YJIbTATOB OCBOCHUA NTUCHUIIJINHBI
KOHTpOJ'IB u OLICHKa pPE3YyJIbTaTOB OCBOCHU JUCHUITIIMHBI OCYHICCTBIIACTCA
npenoaaBaTrcJicM B IIPOLCCCC IPOBCACHUA na60paT0pHHx 3aHHTHfI, TCCTUPOBAHHUA, 4 TAKIKC
BBITTOJIHCHHUA 06y‘IaIOH_II/IMI/IC${ HHIUBUYAJIIbHBIX 3aﬂaHHﬁ.

Pe3ybTaThl 00yYeHHUst @®opMBI H MeTO/bI KOHTPOJIS U
(ocBOEHHBbIE YMeHMSl, YCBOCHHbIE 3HAHHSI) OlICHKH Pe3yJIbTATOB 00y4YeHust
B pesyibTaTe OCBOGHHS JTMCIMIUTHHEL | * TecToBoe 3ananue
00yYarOIUICS JOJKEH YMETh: * Kontponenas pabora

* [IpakTuueckas pabora
* 3ayeT 1o JabopaTOpHBIM paboTam
* YcTHBIN onpoc

-  ONHCHIBATh U OOBICHATH  PE3YJIbTATHI
HAaONIOACHU M DKCIIEPUMEHTOB: HE3aBUCUMOCTh
YCKOpeHHUs1  CBOOOAHOTO  TAJEHUsT OT  MaccChl
MaIAfOIIET0 Teja; HarpeBaHHWE ra3a MPH ero OBICTPOM
[TpomesxyTouHas aTTecTalus B BUJE
CKaTUM U OXJIAXKIEHHE MpH OBICTPOM paCIIMPEHHH;

IMOBBIIICHUEC OAaBJICHUA Tasa IIpU €ro HarpCBaHUH B

KOHTPOJIbHOW PaboTHI U

T PepeHInPOBAHHOTO 3a4eTa
3aKpPBITOM cocyJe; OpOYHOBCKOE  JIBI)KEHHUE;

ANIEKTPHU3AIHNIO TN TIPH WX KOHTAKTE; B3aUMOJICHCTBHE
IPOBO/IHUKOB C TOKOM; JIeHiCTBME MarHUTHOTO TOJISI Ha
IPOBOJHUK C TOKOM; 3aBHCHMOCTH COIPOTHBIICHUS
HOJIYIPOBOTHMKOB OT TEMIIEPaTypbl M OCBELICHUS;
SJIEKTPOMArHUTHYI0O ~HMHIYKLHUIO;  PaclpoCTpaHCHUE
JIEKTPOMArHUTHBIX BOJIH; JMCTIEPCHUIO,
UHTEp(EpeHINI0 U AU(PAKIUIO CBETAa; U3IyYCHHE U
HOTJIONICHUE CBETa aTOMaMH, JHMHEHYaThle CIIEKTPBHI;
dbotoadexT; paTnoaKTUBHOCTS;

- MIPUBOIUTH IPUMEPbI OTIBITOB,
WUTIOCTPUPYIOIINX, YTO: HAOIIOACHHUS M SKCIICPUMEHT
CIly’)KaT OCHOBOM JJIs1 BBIABM)KEHUS THUIOTE3 U
IOCTPOEHHS  HAyYHBIX  TEOPHH;  SKCIICPUMEHT
MO3BOJISIET MPOBEPUTH HMCTUHHOCTh TEOPETHUYECKUX
BBIBOJIOB; (HM3HMYECKass TeOpus JaeT BO3MOXKHOCTD
OOBSICHATH SIBJICHUS] TIPUPOJBI M HayyHbIE (aKThI;
¢u3nyeckas Teopus MO3BOJSET NPEACKA3BIBAThH eIle
HEM3BECTHBIE SABJICHMSA H UX OCOOCHHOCTH; TIpHU
OOBSCHEHNH NPUPOIHBIX SBICHUH HCIOIB3YIOTCS
¢u3uueckue MoJeNnu; OJUH U TOT K€ IMPHUPOTHBIN
O00BEKT WM SBIEHHE MOXKHO HCCIIEOBAaTh Ha OCHOBE
UCTIOJIb30BaHUs Pa3HBIX MOJENEH; 3aKOHBl (pU3UKH U
¢u3nyeckne TEOpUH MMEIOT CBOHM OIpE/eICHHbIE
I'paHUIIbI TPUMEHUMOCTH;

- omnuchiBaTh  (h)yHIAMEHTAIbHBIC  OIIBITHI,
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OKa3aBIIME CYNIECTBEHHOE BIMSHUE HAa pPa3BUTHE
bu3uKy;

- TPUMEHSTH TIOJIyYeHHBIC 3HAHWS IS PEUICHUS
du3nueckux 3anad;

- OTIPENIeNIATE: XapakTep (U3NUECKOro Mporecca 1o
rpaduxy, Ttabmuue, ¢opmyse; MNPOIYKTHI SIEPHBIX
peaknmii  HAa  OCHOBE  3aKOHOB  COXPaHCHHS
UIEKTPUUYECKOTO 3apsijia 1 MaCCOBOTO YHUCIIA;

- U3MEpATh. CKOPOCTh, YCKOPEHHE CBOOOTHOTO
najieHus; Maccy Tela, IJIOTHOCTh BEIEeCTBA, CHILY,
paboTy, MOLIHOCTb, SHEPruio, KOd)PUIHUEHT TpeHUs
CKOJIB)KCHHUS,  BJIQKHOCTh  BO3/AyXa,  YACIbHYIO
TEIJIOEMKOCTh ~ BEIIECTBA,  YACIBHYIO  TEIUIOTY
IUIaBJICHUSL JIbJIa, DJEKTPUYECKOE CONPOTUBIICHHUE,
OJIC u BHyTpEeHHEE CONMPOTHUBJICHUE MCTOYHHUKA TOKA,
[OKa3aTelb NPETOMJIEHUS BEIIECTBA, ONTHYECKYIO
CHITy JIMH3BI, JUTUHY CBETOBOW BOJIHBI, NPEICTABIISATH
pe3yJbTaThl U3MEPEHUI C yUEeTOM MX MOTrpEeIIHOCTEH;

- PUBOJIUTH TIPUMEPHI NPaKTUIECKOTO

MPUMEHEHUS buznyecKkux  3HAHMIA: 3aKOHOB
MEXaHUKH, TEPMOJMHAMHUKUA W DJIEKTPOJAMHAMHUKHA B
SHEPreTHKE; PA3IUYHBIX BHUAOB AIIEKTPOMATHUTHBIX
U3ITy4YeHUI TUISt pa3BUTHSA paauo- u
TEJIEeKOMMYHUKAIIUH; KBAaHTOBOM (PM3WUKU B CO3JaHHUH
AJICPHOIN YHEPTEeTUKHU, Ja3EPOB;

- BOCIIPUHUMATh U HAa OCHOBE IMOJIYYEHHBIX 3HAHUU

CaMOCTOSTEIIEHO OLICHUBATh uHdopmaIuto,
comepxkamytocss B coobmenusix CMMU, HaydHo-
MOIMYJIAPHBIX CTaTbhbAX, HCIIOJIB30BaTh HOBBIC

UHQOPMALIMOHHBIE  TEXHOJIOTUM  JJs  IIOUCKa,
00paboTKu U NpenbsBiIeHNUs UHPOpMaLUU 10 U3KKE
B KOMIIBIOTEpHBIX 0a3aXx JaHHBIX U ceTAX (ceTu
WNurepuera);

- UCHOJb30BATh NPUOOPETEHHBIC 3HAHUA U YMEHUS

B TIPAKTUYECKOW MJEATENTPHOCTH U IOBCEIHEBHOMN
KHU3HH JUIS:

. obecrnieueHus Oe3omacHoCTH
KHU3HEACATETLHOCTH B nporecce
HUCIIOJIb30BaHUA TPAHCIIOPTHBIX CpeacTB,
OBITOBBIX AJIEKTPONPUOOPOB, CPEACTB PATHO- U
TeHeKOMMYHI/IKaIII/IOHHOI\/’I CBA3H,

. aHanM3a W OICHKM BIMSHUS Ha
OpPraHu3M 4YeJIOBE€Ka M JApYIrue OpraHu3MBbl
3arps3HEHUS OKPY’KaloIei cpepl;

*  PAlMOHAIBHOTO TPHPOJIOTIONIE30BAHUS
U 3aIUTHI OKPYXKAIOLIEH CPEJIbI;

*  oIpeesneHus: COOCTBEHHOW MO3UIMHU T10
OTHOIICHUIO K J3KOJOI'MYCCKUM np06neMaM n
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MOBEJICHUIO B TPUPOJIHOM CpEJIE.

B pesyaprate  OCBOGHMSI  JHUCLUILIUHBI
00yJaronuiicst JOJMKEH 3HATh:

- CMBICA TOHATUH:  (QU3NYECKOE  SBJICHHE,
Q)HSI/I‘—IQCKaH BCJIMYMHA, MOJCJIb, T'MIIOTE3a, IMPUHINII,
MOCTYJIaT, Teopusl, MPOCTPAHCTBO, BpeMs,
WHEpIMaTIbHAs CHCTEMa OTCUeTa, MaTepuaabHas
TOYKa, BEIIECCTBO, B3aMMOJICHCTBHE, HCANbHBIM TIa3,
pEe30HaHC, 3JIEKTPOMArHUTHBIE KoJIeOaHwmsl,
3JEKTPOMArHUTHOE TMOJE, 3JIEKTPOMArHuTHasl BOJIHA,
aToMm, KBaHT, ()OTOH, aTOMHOE sJPO, NEe(PEKT MaCCHI,
SHEPIUsl CBSI3U, PaJAMOAKTUBHOCTb, HOHU3HUPYIOIIEE
W3ITyYeHHE, IJIaHEeTa, 3Be3/1a, rajaKkTuka, Beenennas;

- cMbICI (U3NYECKUX BEIUYMH: TEpEeMeIICHHE,
CKOpPOCTh, YCKOpPEHHE, Macca, Cuja, JaBJICHHUE,
UMITYJIBC, paboTa, MOLTHOCTh, MEXaHUYECKAast YHEPTHs,
MOMEHT  CHWJBI, TIEPHOJl, YacTOTa, AaMIUIUTY/a
KoieOaHuii, JUIMHA BOJIHBI, BHYTPEHHSS DHEPrus,
Cp€AHAA KHHCTHYCCKasd OHCPrus 4YacCTull BCIICCTBA,
abCoNIOTHAsT TeMIleparypa, KOJHYECTBO TEIJIOTHI,
yACIbHAs  TETUIOEMKOCTb, yIenbpHas ~ TEIuioTa
napooOpa3oBaHusi, yJelbHAas TEIJIOTa IUIABJICHHUSI,
yAeNbHAs ~ TEIUIOTa  CrOpaHus,  dJIEMEHTapHBINA
3IEKTPUYECKUI 3aps, HaIpsKEHHOCTh
AJEKTPUYECKOTO  TOJsS, Pa3HOCTh  TMOTCHIIHMAJIOB,
3JEKTPOEMKOCTh, YJHEPTHUs AJIEKTPUUECKOTO OIS, CHIIa
AJIEKTPUYECKOTO TOKA, JJICKTPUUECKOE HAMPSHKEHUE,
3JEKTPUYECKOE COMPOTUBIICHUE, DIICKTPOABUKYILAS
CHJIa, MAarHUATHBIN IMOTOK, HWHAYKOHA MArHuTHOI'O
MOJIsl, WHAYKTUBHOCTb, HHEPrUsl MAarHUTHOTO TOJIf,
MOKa3aTelb MPEJIOMIICHHUS, ONTHYECKas CHJIa JIMH3HI,

- CcMbICI (PU3UYECKHX 3aKOHOB, MPHUHIIUIIOB U
MOCTYJIaTOB (popmymupoBka, TPaHUIIBI
MPUMEHUMOCTH ):3aKOHBI JUHAMUKHA HerotoHa,
MPUHOUIIBI CYIICPIIO3UIUHA U OTHOCUTCIIBHOCTHU, 3aKOH
[Tackans, 3akon Apxumena, 3akoH ['yka, 3akoH
BCECMHUPHOI'0O TATOTCHUS, 3aKOHBI COXPAHCHUA SHCPIUH,
UMITyJIbCa U DJEKTPUUYECKOTO 3apsijia, OCHOBHOE
YpaBHEHUE KWHETHYECKOW TEOPHUH Ta30B, YPaBHEHHE
COCTOSIHMSI MICJTbHOTO Ta3a, 3aKOHBI TEPMOJAMHAMHUKH,
3akoH Kynona, 3akoH Oma aJisi MOJHOM LIeTH, 3aKOH
Hxoyns - JleHma, 3akOH  3JEKTPOMArHUTHOMN
WHYKIIUHU, 3aKOHBI OTPa)KEHUS W MPEJIOMIICHUS CBETA,
IMMOCTYJIaThI CHGHI/I&HBHOﬁ TCOPHUU OTHOCHUTCIBHOCTH,
3aKOH CBSI3W MacChl M DHEPTUH, 3aKOHBI hoTod(hdeKTa,
noctyiaaTel bopa, 3aKOH pPaJMOAaKTHBHOTO pacraja;
OCHOBHBIE  TIOJIOKEHUS M3yYaeMbIX  (U3NYECKUX

TEOpUd W UX poiib B (OPMUPOBAHUU HAYYHOTO

* TecroBoe 3ananue

» KontpoinbHas padora

* [Ipaktuueckas pabora

* 3auet 1o 1a0OPATOPHBIM paboTaM
* YCTHBII OIpoc

[TpomexxyTo4Hast aTTecTalysi B BUE
KOHTPOJBHOM pabOTHI U
I QepeHInPOBaHHOTO 3aUeTa
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MHUPOBO33PEHUS;

- BKJIQJ| POCCHUHCKHUX M 3apyOCKHBIX YYCHBIX,
OKa3aBIIUX HaAWOONbIIee BIMSHHEC HA Pa3BUTHE
buU3HKH.
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