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1. IACIIOPT PABOYEM IMPOTPAMMBbI YYEFHOU JUCIHUATIIIAHBI I11.03 ®U3UKA

1.1. Ob6aacTh NpuMeHeHus1 pado4eil MPOrpaMMbl

Pabouas mporpamma ydeOHOW AMCUUIUIMHBI SIBISIETCS YacThIO IMPOrpaMMbl TOJTOTOBKU
CIEeNUANNCTOB cpeanero 3BeHa B coorBercTBHH ¢ PI'OC mo cmernmansHocT CITO 09.02.03
[IporpammupoBanue B KOMITBIOTEPHBIX CUCTEMAX.
1.2. Mecto y4eOHOH IMCHUIUIMHBI B CTPYKType HNPOrpaMMbl NOATOTOBKH CHELHAJTHUCTOB
CpeIHero 3peHa:
[IpodunbHas aucnumInHa 00111e00pa30BaTEIHHOTO UKJIA.
1.3. Hean n 3ana4yu y4eOHOM AMCUMILVIMHBI — TPeOOBAHMA K pe3yJIbTaTaM OCBOCHUS] y4eOHOMH
AUCUMIJIHHBI:
OcBoeHnue conepkanust yaeOHOW AUCIUTUTMHBI «DU3nKay, 00ecreunBaeT JOCTIKEHHE CTYJCHTaMHU
CIIEAYIOIUX Pe3yabmamos:
JAUYHOCIMHBIX:

— YyBCTBO TOPJOCTH W YBO)XCHHUS K UCTOPUU M JOCTIDKEHHSM OTEYECTBEHHOW (DM3NYECKOM
HAyKW; QU3MYECKU IPaMOTHOE TIOBEACHHUE B MTPO(PECCHOHAIBHOM IEATENILHOCTH U B OBITY TIPH
oOpallleHnu ¢ MpubopamMu U yCTPOUCTBAMH;

— TOTOBHOCTh K IPOJOJDKEHHIO OOpa30BaHWS M TIOBBHINICHHS KBaTU(HUKAIMA B H30paHHOM
npodeccuoHaIbHON  AESITETbHOCTH M OOBEKTHBHOE OCO3HAHHE pPOJH  (U3HUECKUX
KOMIIETECHITUN B ATOM;

— YMEHHE HCIIOJIb30BaTh JIOCTHKCHUS COBPEMEHHOW (M3MYeCKOH Haykum M (DU3HYECKHX
TEXHOJIOTUH Ul MOBBIIIEHUS! COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHUs B BbIOpaHHOU
po(hecCHOHAIBHON AEATEIHOCTH;

— CcaMOCTOSITENIbHO JOOBIBaTh HOBBbIE A ceOs (pu3MuecKkue 3HaHMS, UCHOJb3Yys Ul 3TOrO
JOCTYIIHbIE KICTOYHUKU UH(DOpPMaLIH;

— yYMEHHE BbICTpauBaTh KOHCTPYKTUBHBIE B3aMMOOTHOILICHHS B KOMaH/E [0 PEIIEHUI0 OOIINX
3ajay;

— yYMEHHE YIpaBJIATh CBOEH MO3HABATEIbHON 1S TEbHOCTBIO, IPOBOIUTH CAMOOLICHKY YPOBHSI
COOCTBEHHOTI'O MHTEJUIEKTYaJIbHOI'O Pa3BUTHUS.

MemanpeomMemHvlx:

— MHCII0JIb30BaTh Pa3JIMYHbIE BUJIbI [I03HABATEIILHON JEATEIbHOCTH JJIs peIlleHUs] (PU3NYECKUX
3aja4y, NMPUMEHATh OCHOBHBIE METOIbl MO3HaHMA (HAOJIOJECHUE, ONMCaHHE, U3MEpEHMHE,
SKCIEPUMEHT) ISl U3Y4EHUs pa3IMUHbIX CTOPOH OKpYXarollel 1eHCTBUTENbHOCTH;

— MHCIIOJIb30BaThb  OCHOBHBIE  HHTEJUIEKTyalbHblE  OINEpalUMd:  I[OCTAHOBKA  3ajauyM,
(dbopMynupoBaHUE THIOTE3, aHAJIU3 U CHUHTE3, CpaBHEHHE, 000OLIeHHEe, cUCTeMaTH3alus,
BBISIBJICHUE IPUYMHHO-CIIEICTBEHHBIX CBsA3€H, IOUCK aHAJIOTOB, ()OPMYJIMPOBAHUE BHIBOJIOB
JUIL WU3YYEHUS pa3IM4yHbIX CTOPOH (U3NYECKUX OOBEKTOB, (U3UYECKUX SIBICHUH U
(GU3MYEeCKUX MPOLECCOB, C KOTOPHIMH BO3HUKAeT HEOOXOJUMOCTh CTAaJIKUBAaThCs B
npodeccuoHanbHOU chepe;

— yYMEHHE T'€HepHUPOBATh UJIEH U OTIPENIENIATh CPEACTBA, HEOOXOJUMBIE Ul UX PeaTu3allu;

— HCIIOJIb30BaTh Pa3IMyYHble UCTOYHUKM JUIS TOTydeHUs (pu3nyeckod MHPOpMaluu, yMEHHE
OLICHUTH €€ I0CTOBEPHOCTB;

— aHaNIM3MpOBATh U MPEJCTABIATH HHYOPMAIMIO B pa3INYHBIX BUAX;

— nyOJIMYHO TMpPEeJCTaBIATh PE3yJAbTaTbl COOCTBEHHOI'O HCCIIEAOBAHMS, BECTH JUCKYCCHH,
JOCTYITHO U TaPMOHHMYHO COYeTasl coJepkaHue 1 (hopMBbI IpecTaBIsieMOi HHPOpMAIUH.

npeomemmuuix:

— c(opMHUPOBAHHOCTH MPEJICTABICHUH O POJM M MecTe (U3UKU B COBPEMEHHON Hay4dHOMN
KapTHHE MUpa; TOHUMaHHE (PU3HUECKON CYIIHOCTH Ha0JII0JaeMbIX BO BeenleHHOW SBNIeHUI;
MOHMMaHHUe poJiu (U3MKUA B (OPMHPOBAHUHU KPYro3opa U (PyHKIMOHAIBHOW IPaMOTHOCTH
YeJioBeKa JUIs PeleHNs MPAKTUYECKUX 3a/1a4;



— BJIQJICHUE OCHOBOIIOJIATAIOIUMH (PU3NIECKUMU MOHATUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TEOPUSMH; YBEPEHHOE MUCTOJIb30BaHNe (PU3MUECKON TEPMUHOJIOTUU U CUMBOJIMKH;

— BIJIQJICHWE OCHOBHBIMH METOJAAMU HAy4YHOTO IIO3HAHMSA, HCIIOJIB3YeMbIMH B (PHU3HKE:
HaOJr0/IeHNEe, ONIMCAaHUE, U3MEPEHNE, SKCIICPUMEHT;

— yMeHHs 00pabaTeIBaTh pe3yJabTaThl HM3MEPEHUH, OOHAPYKMBATh 3aBHCHUMOCTb MEXIY
(U3NIECKUMU BEIMYMHAME, OOBSCHSITH OJTYYEHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

— chopMHUpPOBaHHOCTH YMEHHUS pemaTh GU3NIECKHUe 3a1a4H;

— chopMHPOBaHHOCTH YMEHUS MPHUMEHSATH IMOJYYCHHbIC 3HAHHS IS OOBSICHEHUS YCIOBHM
MpoTeKaHust (PU3NYECKHX SIBICHUH B MPUPO/IE, B POPeCCHOHATBHOM cepe U sl IPUHATHS
MIPAKTUYECKHUX PEIICHUN B IIOBCEAHEBHOM JKU3HU;

— c(pOpPMHUPOBAHHOCTh COOCTBEHHOM MO3UIIMM O OTHOIICHHUIO K (PU3MYECKON HH(pOpMAaINH,
II0JIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

1.4. KotnuecTBO 4acoB Ha ocBOeHHMe padoyeil mporpaMMbl Y4eOHOM TUCHUIINHBI:
MaKCUMaJIbHOW y4eOHOW Harpy3ku oOydaromerocs 183 vaca, B ToM uuce:
00s13aTeIbHOM ayJUTOPHOM yueOHOH Harpy3ku oOydatomierocst 122 gaca;
CaMOCTOSITEIIBHOM paboThI 0Oydaromerocs 36 4acos.
(camocTosTeNIEHOM PabOTHI 00YUAIOIIETOCs U KOHCYIbTaIui 61 Jac)

2. CTPYKTYPA U COJAEPKAHUE YYEFHOM JUCHUATIIMHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThl

Buj yueOHoii padoTnl Bcero 4acos
MaxkcumajibHasi yueOHasi Harpy3ka (Bcero) 183
Oobs13aTesqibHAs ayIUTOPHAsI yueOHasi HArpy3Ka (Bcero) 122
MPAKTUYECKHUE 3aHATHS 26
CamocrosiTesibHasi paboTa 00y4yawierocsi U KOHCYJIbTaluu (BCero) 61
IIpome:kyTouHas arrectauusi B opme 3K3amMeHa




2.2. TemaTuveckuii mjian u coaep:xkanue yuyeoHoi gucuumiannsl [11.03 @uszuka

HanmenoBanue
pa3/iesoB U TEM

Coz[epncaHI/Ie yqeGHoro MaTepuaia, NPAKTUICCKUC 3aHATUA, CAMOCTOATCIIbHAA pa60Ta 06yqa}0mnxc>1.

O0BeM yacoB

YpoBeHb
OCBOCHHS

1

2

4

BBenenne

Conep:xanue yueOHOro MaTepuasia

dusuka — HayKa O Impupoze. ECTeCTBeHHOHay‘-IHLIﬁ MCTOA IO3HAaHMs, €0 BO3MOXHOCTH U I'PaHUIbI IPUMEHUMOCTH.
MOZ[eJ'IPIpOBaHI/Ie (1)I/I3I/I‘IeCKI/IX SIBJICHUN U IIPpO1ECCOB. Poinnb OKCIICPUMEHTA U TCOPHHU B IPOLCCCE MO3HAHWA TPUPOALI.
dusnueckue 3ak0HbI OCHOBHEBIE 2JIEMEHTEI (bHSPI‘IeCKOﬁ KapTHUHBI MUpa.

1

CamocrosiTenbHast padora Nel, 2
®dusuka B Moeli ipodeccuu
dusnka BaKHa, QUMK HY)KHA

Paznein 1.

Mexannka

18

Tema 1.1.

OCHOBbI KHHEMATHKH

Conep:xkanue yueOHOro MaTepuaja

OTHOCHUTEILHOCTh MEXaHUYECKOT O JABWXCHUA. CucreMsl OTCUETA. XapaKTepI/ICTI/IKI/I MECXaHHYCCKOIo JIBHKXCHHUA:
HepeMelleHne, ITyTh, CKOPOCTh, YCKOPEHHUE.

Bunp! nBmkeHus: paBHOMEPHOE, PaBHOYCKOPEHHOE U UX TpaIecKoe OIHMCaHUe.

JIBrKeHME 110 OKPYKHOCTHU € IIOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO. LleHTpocTpemurensHoe yckopeHue. JIlnneitnas u
YTJI0Bast CKOPOCTH.

1,2

IIpakTuyeckas padora Nel
V3ydeHne 3aBUCHMOCTH NepHOAa KOJIeOaHUH HUTAHOTO (MM MPYKUHHOTO) MasTHHUKA OT JJIMHBI HUTH (MM Macchl

rpy3a).

2,3

CamocrosiTeibHas padora Ne3
OCHOBBI KHHEMATHKU

Tema 1.2

OCHOBBI JUHAMHUKH

Conep:xkanue yueOHOro MaTepuaja

Bzammopneiictue Ten. [Ipuniun cynepmo3urmn cut. 3akoHsl Hetorona. MHeprmanpabie ciucteMbl otcuera. Cuna.
Macca.

3axoH BcemupHoro Tsarorenus. Bec. Heecomocts. Ileperpysku. Kocmudeckne ckopocTi.

Cwuel Tperns. Cuia ynpyrocty. 3akoH I'yka

1,2

CamocrosiTenbHas padoraNeNed, 5, 6

OCHOBBI TUHAMHUKH

Cua TpeHus B )KUBOH IIPUPOE

HHepuuaibHble 1 HEMHEPIUATbHBIC CUCTEMbI OTCUETa B OPUCHTALIMH YEIOBEKA.

Tema 1.3

3aKoHBI COXpaHEeHHusl B MEXaHHUKe

Conep:xaHue yueOHOro MaTepuaJa

PyGe:xublii KOHTpOIb Nel

1,23




WNmmynbe Tena. 3aKoH COXpaHEHUsT UMITYIIbCA.
PeaxtuBHOE nBmkeHUEe. MexaHudeckas padota. MOMIHOCTS.
Kunernueckas sHeprus. [loTeHumanpHas Heprust. 3aKOH COXpaHEHHsI MEXaHUYECKON YHEPTHUH.

IIpakTnuyeckas padora Ne2
CoxpaHeHHe MeXaHU4eCKOM OHCPI'vU IpH ABMKCHHU TCJIa 11O I[eﬁCTBPIeM CHJI TSDKCCTH M YIIPYT'OCTH.

2,3

CamocrositesibHas padora NeNe7, 8
3aKOHBI COXpPAaHCHUA B MCXaHHUKE
Ycnexu B 0CBOGHHH KOCMHUYECKOTO MPOCTPAHCTBA.

Pazngen 2

Mouiekyasipuas ¢pusuka. Tepmonnnammuka

14

Tema 2.1

OcHOBHBIE NOJT0’KEHHUSI MOJIEKYIAPHO-KHHeTH4Yeckoil Teopun (MKT)

Cojnep:xkanue yueOHOro MaTepuajia

Macca u pasmepsl mosiekyis. Konnuecto BemectBa. OcHoBHbIe nonoxkenus MKT. WaeanbHerii ras.
Tepmoaunamuueckue napamerpsl. JlaBnenue raza [lonstue Bakyyma. Temnepatypa. TepMoanHaMmudeckas mikana.
AOcoImoTHas TeMIepaTypa - Mepa cpeaHel KHHETUIECKONH SHEPTHHA MOJICKYT

OcHoBHoe ypaBHeHne MKT. YpaBHeHHe cOCTOSIHHS HJIeaJIbHOTO Ta3a. ['a30Bble 3aKOHBI U X TPadHKH.

1,2

IIpakTHyeckasi padora Ne 3.
OmnpejiesieHne OTHOCUTENBHOMN BJIQXKHOCTH BO3/yXa C MOMOIIBIO TUTPOMETpa M ICHXPOMETPA.

2,3

CamocrosiTesibHas pa6ora NeNe9, 10, 11
Hcropust aTOMUCTUUECKUX YUEHUI

M.B. JlomoHocoB — ocHOBOMONOXHUK MKT
OcnHoBsl MKT. VneanpHblii ra3

Tema 2.2

OCHOBBI TCEPMOJIUHAMUKHA

Cojep:xkanue yueOHOro MaTepuaja

BHyTpeHnHs1s sHeprus uaeansHoro rasa. Pabora B TepmoanHamuke. KonndecTBo TEmIoTH
[lepBoe HawamO TEPMOAMHAMUKYU U MIPAMEHEHKE eTo K n3omnporeccam. Obpatumeie u HeoOpaTuMble mporecchl. KIT/T
TEIUIOBOT'O IBUTATENsL M OXpaHa OKPYKaroLlei cpebl.

1,2

CamocTosiTenbHas padora Nel2
TernoBble IBUTaTENU U 3arpA3HEHUE OKPYKAIOIIEH cpepl

Tema 2.3

ArperaTHue COCTOSAHUA U (baSOBble nepexoabl

Conep:xkaHue yueOHOro MaTepuaja

Mogens cTpoeHus KUAKOCTH. HachieHHbIe 1 HeHACHIIIEHHBIE TTaphl. BiaxxHocTs Bo3ayxa. [Ipubopsr ams
OIIpEeIeNICHHUs] BIAYKHOCTH.

XapaKTepHUCTHKA KHUAKOTO COCTOSHHSI BEIIIECTBA.

[ToBepxHOCTHOE HATSHKEHHE M cMaunBaHue. KamispHbIe SBICHUS OBITY IPUPOJIE, TEXHUKE U METUIIHHE.
Py6exHblii KOHTPOJIb Ne2

1,23

IIpakTuyeckas padora Ned
Omnpenenenre Ko3hGUIMEHTA IOBEPXHOCTHOTO HATSDKEHHS KUIKOCTH.

2,3

IIpakTuyeckas padora Ne5
HaOumonienue 3a pocToM KpHCTAJUIOB B PACTBOPE.

2,3




CamocrosiTenbHas padora NeNel3, 14
ArperartHble cOCTOSIHUS U (Pa30BbIE TIEPEXO/IBI
TBepasle Tena

Paznen 3

JJIeKTPOAUHAMHUKA

48

Tema 3.1

OCHOBBI YJICKTPOCTATHKH.

Cojnep:xanue yueOHOr0 MaTepuaja

BsanmogzeiicTBue 3apsKEHHBIX Tel. DIEKTPUYECKHH 3aps. 3aKOH COXpaHEHUs IEKTPHYECKOro 3apsia. 3aKOH
Kynona.

Onextpudeckoe nojie. CUIIOBbIE JIMHUU 3IEKTPUUECKOro noisl. HanpseHHOCTh 37eKTpUYecKOro MoJs.

Iorennuan. PazHocTs noteHnnanos. [IpoBOJHNUKN B 371€KTPUYECKOM MoJIe. DNIeKTpuueckas eMKocTb. KonneHcatop.
JVDIIEKTPUKY B DJIEKTPUYECKOM TOJIE.

1,2

Tema 3.2

3aKoHBI MOCTOSTHHOTO TOKA

Cojnep:xanue yueOHOr0 MaTepuajia

ITocTosHHBIHN 21ekTpudeckuil Tok. Cuiia TOKa, HaIpsHKEHUE, SIEKTPUUYECKOe CONPOTHBICHHE. 3akoH OMa [T yJacTka
LETIH.

ITocnenoBarenpHOE U MapauienbHOE COeMHEHMs MPOBOAHUKOB. DJIC NCTOYHMKA TOKA.

TemnoBoe elicTBUE dIEKTpUUECKOro Toka. 3akoH Jxoyns - Jlenna. MOIIHOCTh 9JEKTPUUECKOT0 TOKa

1,2

IIpakTH4eckass padoTa Ne6
W3ydenne 3akona OMa Juisl y4acTKa IIelH.

2,3

IIpakTuyeckas padora Ne 7
Omnpenenenre DJ1C v BHYTPEHHETO CONPOTUBJICHHUS UCTOYHUKA YJICKTPUUYECKON YHEPTHH.

2,3

CamocrosiTenibHasg padora NeNel5, 16

3aKOHBI TOCTOSHHOT'O TOKA

U3 xwu3nu u nesrensHocty yuéHelx, (Modde, Munnnken, ['ansBanu, Bonbta, Om).
(ITpumeuanue! CTyaeHT MOXKET JieNaTh 0030p MO OAHOMY YYEHOMY)

Tema 3.3

MarnuTHoe noJie

Conep:xkanue yueO0HOro MaTepuaja

BsaumoneiictBue TokoB. Marautel. JIMHUM MarHUTHON UHTYKLUH.

MarHuTHOE TT0JIe IPSIMOT'0 TOKa, KPYroBOro u coneHonga. Criia B3aNMOJIEHCTBHS TapauIeIbHBIX TOKOB.
Cwra Amniepa. MarHuTHas HHAYKOWS. MarduTHas HHOYKIUS TPSIMOTO TOKA, KPYrOBOTO U COJCHOHA.
Cuna Jlopentia. ITpuHIMT TeHCTBUS JIEKTPOIBHTATEISL. DISKTPOM3MEPHUTEIIbHBIC TPHOOPEHI.

1,2

CamocrosiTenbHas padora NeNel7, 18
Y ckopHTeNH 3apsHKeHHBIX YaCTHI]
CozlaHne «MarHUTHOM JIOBYIIKWY JUTA TIa3MBI B «TOKkaMakax»

Tema 3.4

DJIeKTPOMArHUTHAS MHAYKIHSA

Conep:xaHue yueOHOro MaTepuaJa

Omnsrter @apanes. MarauTasli motok. [Ipaswmo Jlenta.
3aKoH IEKTPOMATrHUTHON MHYKIIUH.
Camonaaykims. UHAYKTUBHOCTh. DHEPTHsl MATHUTHOT'O TTOJISL.

1,2




IIpakTnuyeckas padora Ne 8
W3ydenue siBIeHNS AJIEKTPOMArHUTHON WHIYKIIUH.

2,3

CamocrosiTenbHas padora NeNe 19, 20
Maiikn ®apaneii (1791-1867)
DJIeKTpOMarHUTHAasI WHTYKIIUS

Tema 3.5

Kose6anns v BOJHBI

10

Conep:xanue yueOHOr0 MaTepuaja

Mexanudeckue KoliebaHus. AMIUINTYA, IEPUOJ, YacToTa u (a3a KojaeOaHui.

CB0OOIHBIE U BBIHYX/IEHHBIE KOeOaHus. Pe3oHaHc.

Mexanuueckue BoiHbI. CBOHCTBA MEXaHHYECKUX BOJH.

[IpononbHbIe 1 IONEpeYHbIe BOMHBL. J{irHa BoHBL. CKOPOCTH PaclpOCTPaHEHHUS BOJIHBI.

3BYKOBBIE BOJIHBI. XapaKTEPUCTHKH 3ByKa: BBICOTA, TeMOp, TIPOMKOCTh, HHTEHCUBHOCTh. YJIbTpa- U HH(Pa3BYKH B
JKUBOU NIPUPOJIE.

10

1,2

IIpakTH4eckast padora Ne9.
OmnpejesieHue JUIMHBI CBETOBOI BOJTHBI IPH TIOMOIIH JTH(PPAKIIMOHHOM pEelIeTKH

2,3

CamocrositenbHas padora NeNe21, 22
MexaHndeckue KOJ'IC63,HI/I$[ " BOJIHBI
@DuznYecKre OCHOBBI PEUHU U CIIyXa YeJIOBeKa

Tema 3.6

IlepeMeHHBbIH TOK

12

Cojep:xaHue yueOHOro MaTepuaja

CB0OO/IHBIE U BBIHYXKJICHHbIE dJIeKTpoMaruuTHole konebanus. ®opmyna Tomcona. [lepemennsiit Tok. ['enepaTtop
HIEPEMEHHOI0 TOKa.

KaTymika HHAYKTUBHOCTH M KOHICHCATOP B CETU NIEPEMEHHOI0 TOKa. AKTUBHOE conpoTuBieHue. Tpancdopmatop.
[pousBoxcTBo, nepenada u nmotpedieHue >ekTpodHeprun. IIpodnemsr sneprocdeperkenus. TexHrka 6e30MacHOCTH B
00paIlEHNH € 3TIEKTPUIECKUM TOKOM.

OJIEKTPOMAarHUTHOE T10JIE U 3JIEKTPOMArHUTHBIE BONHBL. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IpuHUMIIBI paguoCBs3U.

Py6exnblii KOHTPOIb Nel (cemecTp 2)

12

1,23

IIpakTuyeckas padora Ne 10
OrnpenieneHne dIEKTPOEMKOCTH KOHIGHCATopa

2,3

CamocrosiTeibHas padora NeNe23, 24
Texnuka 6€30MacHOCTH B OOpAIIEHUH C SJIEKTPHIECKAM TOKOM.
Hmnenanc. DIeKTporpoBOIUMOCTh OMOTOTHIECKUX TKAHEH.

Paszgen Ned.

Onruka

20

Tema 4.1

BouHoBasi onTuka

14

Conep:xaHue yueOHOro MaTepuaJa

CBer Kak dIieKTpoMarHuTHas BorHa. OCHOBHBIEC 3aKOHBI T€OMETPHIECCKON ONTHKH (3aKOHBI: OTPaKCHUS,
TIPETIOMJICHUS ¥ TTOTHOT'O OTPAKCHUS).
Hucrniepcus cera. lpera Ten. PaznmoxeHne 0enoro ceera nmpu3Moi.

14

1,2




JucnepcronHslii (mpu3Matuyeckuii) crekTp. CiioyKeHHe CIIeKTPpaIbHBIX IBETOB. BUIIBI CTIEKTPOB.
Wnrepdepennns ceera. Korepentnocts. VHTEpdepenius cBera B IpHpoje, IPUMEHEHNE €€ B TEXHHKE.
Hudpaxuus ceera. ludpaxumonnas pemerka. Judpakiuonnstii cnexrp. [lonsrie o nonspuzanum.
Pa3nuyHble BUABI 2JIEKTPOMArHUTHBIX U3Iy4€HHUH, UX CBONCTBA U MPAKTUUECKHE TPUMEHEHHUS.
Onruueckue npudopsl. Pazpermaromas cnocoOHOCTh ONTHYECKUX TPHOOPOB.

IIpakTnuyeckas padora Ne 11
OrnpezieneHye noKkas3aress OpeIoMIIeHHs CTeKIa

2,3

IIpakTnyeckas padora Ne 12. Habnronenue sisneHniit uHTepEpeHITUN U JU(PAKIIH CBETA.

2,3

CamocrosiTenbHas padora NeN\e25, 26
VYnpagsieHue JTyHOXO0M U JPYTUMH KOCMHUUECKHMU KOPaOIIsIMH
BonzoBas ontuka

Tema 4.2

KBanroBasi onTuka

Cojnep:xkanue yueOHOro MaTepuaja

I'mnoresa Ilnanka o kBanTax. DHeprus kBanta. ®oroH. TemnoBoe u3nydeHue. BomHOBbIE U KOPIYCKYISPHBIE
CBOICTBa CBETA.

dotorddekT. 3akonsl horodpdekra. [Ipumenenne dporoaddekra.

TexHUYECKHE YCTPOHCTBA, OCHOBAHHBIC HA MCIONIBb30BaHUH (POTOIPPEKTA.

1,2

CamocTosiTeibHas padora NeNe27, 28, 29

[Nouck HeoObxoaumoii uupopmaruu B cet MiHtepHer Ha Tembl: «Posb cBeta B pororpadum».
CocTaBUTh KOHCIIEKT Ha TeMY: «PEeHTIeHOCTPYKTYPHBIH aHAJIHM3 U €r0 MCIIOIb30BAHHE).
Perrenue 3ama4 Ha 3akoHbl orodddekra

Paszgen Ne 5

CTpoelme aToMa U aTOMHOI'0 siipa

10

Tema 5.1

CTpoelme aToMa U aTOMHOI'0 siipa

10

Conep:xkaHue yueOHOro MaTepuaja

CrpoeHne aToMa: IUIaHETapHast MOZAENb aToMa U Mozienb bopa.

IToctynatsl bopa. [Tornomenne n ucnyckanue cBeta aToMoM. KBaHTOBBIE reHEPATOpPHI.
CtpoeHne aTOMHOTO siipa. DHeprun CBsi3U. CBA3b MAcChl U SHEPTHH.
PannoaxktuBHOCTE. SlnepHbIe peakuuu. SInepHas SHEPreTrKa.

PanoakTUBHBIE M3JIy4EHHS U MX BO3ICHCTBUE HA XKHUBbIE OPraHU3MBL.

10

1,2

IMpakTuyeckasi padora Ne 13. M3ydyeHne TpeKoB 3apsDKEHHBIX YaCTHIT ITO TOTOBBIM (hoTorpadusiM.

2,3

CamocrosiTeibHas padora NeNe30, 31, 32

Pons moctymaroB bopa, OcHOBa KBaHTOBOI! TEOpPHH TUTAHETAPHOTO aToMa, DOU3UUECKHA CMBICI OIBITOB Pesepdopaa
A. Bekkepers, cynpyroB Kiopn, 3. Pesepdopaa, 1. Menneneera, U.B. KypuyaroBa u Apyrux y4eHBIX (OXHOTO U3
YYEHBIX )

CrpoeHne aToMa ¥ aTOMHOTO siIpa

Pa3nmen 6

Iposronns Beesennoit

10

Conep:xaHue y4eOHOro MaTepuaJa




Bonemoii B3psIB. Bo3MoxkHBIE cieHapuu 3Bonmtonuu Beenennoil. beckoneunocts BeeneHHOM.
Hama 3Be3nHas cucrema — 'anakTuka.

Opomonus U dHeprus ropeHus 38e3a. ConHile psanoBas 3Be3/1a Hamen ["anakTuku.
TepmosinepHslii cuntes. [IpobiemMbl TEpMOSIEPHON YIHEPTETHUKH.

OOpa3oBaHue IUIaHET COTHEYHOH cucTeMbl. CoJHEYHasl CHCTEMA.

Py0e:xHblii KOHTPOIb Ne2 (cemecTp 2)

10

1,23

CamocTrositesibHas padora NeNe33, 34

Tepmosnepusiil cunte3 Ha CoHile — HOBasi BEpCHsl

3akoH Xa00ma 1 «pa3zderanue» rajJakTHK, 3aKOHBI BOJIIOINH BCEJICHHOHN YacTh KPUTHKA TEOPHUH OOJIBIIOTO B3pHIBA.

IIpoMe:xyTOuHasi aTTecTanus B popMe IK3aMeHa

Bcero

183

Jl1s XapaKTepUCTHKU YPOBHSI OCBOEHHUS yueOHOro MaTepuasa UCHONIb3YIOTCS Clefylolue 0003HaueHHUS:

1. — o3HaKOMHUTENBHBIN (Y3HABaHUE paHee U3Y4EHHBIX 00BEKTOB, CBOICTB);

2. — penpoAYKTUBHbIH (BBIMOJIHEHNE JIEITEIILHOCTH TI0 00pa3ily, HHCTPYKIIUH WITU TI0]] PYKOBOJICTBOM )

3. — NPOJYKTHBHBIHN (TUIAHUPOBAHUE U CAMOCTOSITEIBHOE BBITIONHEHUE JIEATENLHOCTH, pellieHHe POOJIEMHBIX 3a/1a4)




3. YCJIOBUS PEAJIMBAIIAN YYEBHOU JAUCHUILINHBI

3.1. TpeGoBaHus K MaTepPUAIbHO-TEXHUYECKOMY 00eCIeYeHHIo.

Peanmuzanmss  y4eOHOM  AuCHMIUIMHBI — TpeOyeT  Hainuuus  yd4eOHOro  kaOuHera
EcTecTBeHHOHAYYHBIX AUCIUIUINH:

O6opynoBanue yueOHOT0 KaOMHETA.

[Tocanounble MecTa CTYJEHTOB.

Paboyee mecTo mpenogaBaTes.

Pabouas menoBas ocka.

Harnsmasie mocoOust (y4eOHUKH, OTIOPHBIE KOHCIIEKTHI-TUTAKAThI, CTCHIbI, KAPTOUKH,
pa3aaToyHbI MaTepua, KOMILJIEKThI JaO0OPaTOPHBIX padoT).

TexHuyeckue cpeacTBa 00yueHHs:

[1K ¢ A11eH3noHHBIM NPOrpaMMHBIM 00€CTIEYEHUEM U ITPOEKTOP
WNHTepakTuBHAs JOCKa.
[Ipe3eHTanmu K 3aHATHSM.

3.2 UndopmanuoHHoe odecriedyeHue 00yuyeHust
[lepeyeHr peKOMEHIYEeMBIX Y4YEOHBIX W3JaHUN, WHTEPHET PECypCOB, JOMOJTHUTEIHHOU
JTUTEpaTyphI
OCHOBHbIE HCTOYHUKH:
1. Topnau B.B. ®usuka: yueOHOe mocoOue g CpemHero mpodecCHOHATBHOTO

obOpazoBanust / B.B. I'opnau. — 2-e m3x., ucnp. u jgon. — Mocksa: M3aarenbcTBo
Opaiir, 2019. — 215 c. — (IIpodeccuonanproe odbpazoBanue). — ISBN 978-5-534-
09366-7. — Tekcr: anekrponnsiii / DBC IOpaiit [caiit]. — URL.: https://biblio-
online.ru/bcode/438590

KpaBuenko, H. IO. ®usuka: yuyeOHMK W  MPAKTHKYM JUIsI  CPEIHETO
npodeccuonanpHoro oopazosanus / H. 0. KpaBuenko. — Mocksa: M3garenbcTBo
Opaiit, 2017. — 300 c. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-
01418-1. — Texkct: anekrponnsiii / OBC MOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/399848

lNopnau, B.B. ®usuka. 3agaun, tecthl. MeToabl pemieHus: ydeOHOe mocoOue s

cpenHero TmpodeccuoHanbHOro obpaszoBanus / B. B. Topmau. — Mockaa:
M3narensctBO FOpaiit, 2019. — 301 c. — (Ilpodeccnonansnoe obpazoBanue). — ISBN
978-5-534-08112-1. — Tekcr: osnekrponusii // ObC Hpaiit [caiiT]. -

URL: https://biblio-online.ru/bcode/442274

JlonoHUTe/IbHbIE UCTOYHUKH!
1. Topmnau, B. B. ®usuka. CamocrostensHasi padota cTyAeHTa: yueOHoe nmocodue ass

cpenHero npodeccuonansHoro obpaszoBanus / B. B. ['opnau, H. A. VBanos, M. B.
[TnactunuHa. — 2-e 3., uctp. u gon. — Mocksa : U3narensctso FOpaiit, 2019. — 168
c. — (ITlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-9834-4. — Tekcr:
anextponHsbid // DBC FOpaiit [caiiT]. — URL: https://biblio-online.ru/bcode/437552

I'opnau, B.B. ®u3uka: mexaHuka. DJIEeKTpUYECTBO M MarHeTusM. JlaGopaTopHbIi
MPAaKTUKYM: ydeOHOe rmocodue uis cpeiHero npodeccruoHanbHoro oopaszoBanus / B.
B. T'opnau. — 2-e uzn., nepepab. u nomn. — Mocksa: U3znarensctBo FOpaiit, 2019. — 171
c. — (ITlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-07608-0. — Tekcr:
anextponHsi // DBC FOpaiit [caiiT]. — URL: https://biblio-online.ru/bcode/442146

BumnsikoBa, E.A. ®usuka. CoopHuk 3amad. EI'D, onuMnuanel, 3Kk3aMeHbI B BY3 :
yuebHoe mocobue / E.A. BumnsikoBa. — 4-e m3a. (a1m.). — Mocksa: JlabopaTtopus
3Hanmid, 2015. — 339 c. — ISBN 978-5-9963-2891-8. — Tekcr: anekTpoHHBIH //



https://biblio-online.ru/bcode/438590
https://biblio-online.ru/bcode/438590
https://biblio-online.ru/bcode/399848
https://biblio-online.ru/bcode/399848
https://biblio-online.ru/bcode/442274
https://biblio-online.ru/bcode/437552
https://biblio-online.ru/bcode/442146

DNEeKTPOHHO-OMOINOTeUHAS cucTema «Jlarby: [caiiT]. — URL:
https://e.lanbook.com/book/66347

. Kysnenos, C.1. CnpaBo4HuK 110 Pu3uke [ DIEKTPOHHBIN pecypc]: yaeOHoe mocooue
s CIIO / C.U. Kysuenos, K.W. Poro3un; mox pemakumeir B.B. JlapuoHoB. —
DneKTpoH. TekcToBbIe nanHbie. — CapaToB: [IpodobpazoBanue, 2017. — 219 c. — 978-
5-4488-0030-6. — Pexxum noctyma: http://www.iprbookshop.ru/66399.html.

HNHTepHeT-pecypcebl:
1. https://e.lanbook.com — DBC «Jlaub»

2. https://www.biblio-online.ru — 3BC «¥Opaitt»

3. http://www.iprbookshop.ru — 3BC «Iprbook»

4. http://www.studentlibrary.ru — 3bC «KoHCyabTaHT CTyIeHTa»



https://e.lanbook.com/book/66347
http://www.iprbookshop.ru/66399.html
https://e.lanbook.com/
https://www.biblio-online.ru/
http://www.iprbookshop.ru/
http://www.studentlibrary.ru/

4. KOHTPOJIb U OLEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOIl
JUCHUIINHBI

KoHTpons ¥ oOLlEHKa pe3yabTaToB OCBOCHHMS Y4YeOHOH IUCHUIUIMHBI OCYIIECTBISETCS
IIPENOAABATENEM B IIPOLECCE IIPOBEACHMS IPAKTUUECKUX 3aHATUN, TECTUPOBAHMSL.

®opMbI U METOAbI
Pe3yabTaThl 00yueHus KOHTPOJISl M OLlEeHKHU
pe3yJabTaToB 00y4eHHsl

OcBoeHue conepkanusi y4eOHOM AUCIUIUIUHBI «DU3uKay,
o0ecrieynBaeT JOCTIDKEHUE  CTYJICHTaMH  CIEIYIONINX
pe3yibmamos:
JAUYHOCMHBIX:

—4YyBCTBO TOPAOCTH U YBaXEHUS K HCTOPUU U
JOCTHXKEHHUSIM  OTEUECTBEHHOM  (PU3UYECKONW HayKH;
(u3nyYecKu rpaMOTHOE MOBEJIEHUE B MPOPECCUOHATBHOMN
NEeSITEIbHOCTH U B OBITY IIpH oOpallleHuu ¢ npudopamu u
YCTpOMCTBaMU;

—TOTOBHOCTH K ITPOJIOJKEHHIO 00pa30BaHUs U OBBIIICHUS
kBaukanuu B HU30paHHOW  MpodeccHOoHaATbHOMN
NEeSTeIbHOCTH M OOBEKTHMBHOE OCO3HAHHE  PpOJIU
(bu3MYECKUX KOMIIETEHIIUH B 3TOM;

—yMEHHE WCIONB30BAaTh  NOCTIDKCHHS — COBpeMeHHoi | KOHTpoIb yCBOCHUA
¢dbu3uveckoil Hayku W (PU3WYECKUX TEXHOJOrWd Jyis | SHAHUW  NPOBOJMTCA B
MOBBILLICHUS COOCTBEHHOTO MHTEIUIeKTyanpHoro | POPME  TECTHpOBaHUS U
pa3BUTHUSA B BBIOpaHHOM npodeccrHoHanbHOi | KOHTPOIBHBIX paboT.
ACATCILHOCTH, KonTposns (opMupoBanus
—CaMOCTOSTENIbHO OOBIBATH HOBBIC [UIsl Ce0sl PUBNUCCKUC | ymenmii NMPOM3BOIUTCS B
3HAHHS, MCIOIb3Ys I TOTO0 IOCTYIHBIC HUCTOYHHKH | dhopme 3AIIATHI
HHpopManuy; MPaKTUYECKHUX PaboT.
—yMeHHUEe BBICTPaNUBAaTh KOHCTPYKTHUBHBIE
M P 26 [TpomexxyTouHas
B3aMMOOTHOLIEHUSI B KOMAaHJIE IO PELICHUI0 OOIINX

) aTTecTanus o
3azay;

JUCIUTIIINHE TPOXOIUT B
COOTBETCTBUU C Y4eOHBIM
IUIAaHOM o
CIIELIHATHLHOCTH.

—yMeHUE YIPaBIISTH cBoeii HI03HABATEJILHOI
JEATENbHOCTBIO,  TPOBOJHUTH  CAMOOLICHKY  YPOBHSI
COOCTBEHHOTO MHTEIUICKTYaIbHOTO Pa3BUTHSI.

MemanpeoMemHnuIx:

—HCIIOJIb30BaTh  PAa3NIMYHbIC  BUJBl  [103HABATEIILHOI
AEATENbHOCTH Ui pemieHus  (U3MYECKHX — 3ajad,
HNPUMEHSTh OCHOBHBIC METObI MO3HAHUS (HAOIIOICHUE,
ONMCAaHUE, W3MEpPEHHE, OSKCIEPUMEHT) Ui W3Y4eHHs
Pa3IUYHBIX CTOPOH OKPY)KAIOIIEH eHCTBUTEIBHOCTH;
—HCMOJIb30BaTh OCHOBHBIE MHTEIICKTYAIbHBIC OIEpPAIHH:
MOCTaHOBKA 33/1a4H, (POPMYIHPOBAHUE TUTIOTE3, AHATIN3 U
CHHTE3, CpaBHEHHE, 0000IIeHne, CHCTeMaTU3aINs,
BBISIBIICHUE TPUYMHHO-CJICJCTBEHHBIX CBS3€H, MOUCK
aHAJIOTOB, (OPMYJIHPOBAHUE BBIBOJOB ISl W3YYCHHS
Pa3IUYHBIX CTOPOH (PU3UYECKHX OOBEKTOB, (PU3NUECKHX
SBICHUH © (PU3NYECKUX NPOIECCOB, C KOTOPBIMHU
BO3HHKAET HEOOXO0IMMOCTh CTaJIKMBAThCS B
npodeccuoHanbHOM cdepe;




—YMEHHUE TEHEpUpOBaTb WJEU U OIPEAEATh CPEACTBA,
HEOOXOAUMBIE JJISl MX pealIn3alny;

—HCIOJb30BaTh Pa3jIMYHbIE UCTOYHUKU ISl TOJIyYEHUs
¢usnyeckoit uHpOpMAIMK, YMEHUE OICHHUTh €&
JIOCTOBEPHOCTB;

—aHAIU3UpOBaTh U  NPEIACTABIATh HHGOpPMALMIO B
Pa3IMYHbIX BUJAX;

—IyOJIMYHO TIPE/CTABIIATH PE3YNIbTAThl COOCTBEHHOTO
UCCIIEIOBAaHUS, BECTHM  JUCKYCCUH, JOCTYIIHO U
FapMOHUYHO  coueTass  cojaepkaHue u  (Hopmbl
MpeAcTaBIsieMol HH(GOPMAITHH.

npeomMemHmuvix:

—Cc(hOPMHUPOBAHHOCTh TPEJACTABICHUNA O POJIU U MECTE
(¢U3MKM B COBPEMEHHOM HAyyHOM KapTHHE MHpa;
MOHMMaHHe (U3NYECKON CYIIHOCTH HaOI0aeMBIX BO
Bcenennoil sBneHWil; NOHMMaHWE pPOIM (PU3MKU B
dbopmupoBaHUM  Kpyrozopa U (YHKIIMOHAIHHOU
IPaMOTHOCTH YeJIOBeKa JJIsi PELIECHUs MPaKTHUYECKUX
3azay;

—BJIaJIEHUE OCHOBOTIOJIaratoIUMHU buznyecKkuMu
MOHATHSMH, 3aKOHOMEPHOCTSAMHU, 3aKOHAMU U TEOPUSIMU;
YBEpEHHOE HCIMOJb30BaHUE (PU3NUECKON TEPMUHOJIOTUU
Y CUMBOJIUKH;

—BJIaJICHUE OCHOBHBIMH METOJaMHU HAy4YHOTO MO3HaHWS,
WCTIONb3YyeMbIMH B (pu3uKe: HaOMIO/IeHHEe, OIHUCAHUE,
U3MepeHue, SKCIIEPUMEHT;

—yMeHHs ~ 00pabaThIBaTh  pE3yJbTaThl  HM3MEPEHUH,
oOHapy)XMBaThb 3aBHUCHUMOCTb MEXIy (PUINYECKUMU
BEITMYMHAMHU, OOBSCHATH TOJYYCHHBIE pE3ylIbTaThl W
JieNiaTh BBIBOJIBI;

—CcQOpMUPOBAHHOCTh ~ YMEHHS  pemiath (usnueckue
3a/1a4u;

—Cc(QOpPMUPOBAHHOCTh YMEHHSI MPUMEHATH IOJIy4YE€HHBIE
3HaHMUS JUISI  OOBSICHEHHS  YCIOBUH  IPOTEKaHUS
(bu3nuecKux SIBICHUN B MPUPOJE, B MPOPecCHOHATBHOMI
chepe W JUIA TPUHATUS TMPAKTUYECKUX PpEHICHUH B
MOBCETHEBHOM JKHU3HH,

—CcQOpPMUPOBAHHOCTh ~ COOCTBEHHOM  MO3UIMH  TIO
OTHOIICHHUIO K (PU3MYECKON HHPOpMAINH, MOJIydaeMOil
13 pa3HbIX UICTOYHMKOB.




