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1. IACHIOPT PABOYEM ITPOT'PAMMBI YYEFHOU JUCITATLIAHBI

I1.03 ®DU3UKA

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 IUCHMIIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CHELHAJTUCTOB
CpeIHero 3peHa:
[IpodunbHas aucnumInHa 00111e00pa30BaTEIHHOTO UKJIA.
1.3. Hean n 3ana4yu y4eOHOM AMCUMILVIMHBI — TPeOOBAHMA K pe3yJIbTaTaM OCBOCHUS] y4eOHOMH
AUCUMIJIHHBI:
OcBoenue conepkanusi yaeOHOUW mucuuiuimabl Pusnka, oOecreunBaeT ITOCTHKCHUE CTyICHTaMHU
CIIEAYIOIUX Pe3yabmamos:
JAUYHOCIMHBIX:

— YyBCTBO TOPJOCTH M YBO)XCHHUS K UCTOPUU M JIOCTHXKEHHUSM OTEUECTBEHHOU (hHM3MUYECKON
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 OOBEKTUBHOE OCO3HAHUE POJH  (DU3HUECKUX
KOMIIETECHITUN B ATOM;

— YMEHHE HCIIOJIb30BaTh JIOCTHKCHUS COBPEMEHHOW (M3MYECKOH Hayku H (U3UICCKUX
TEXHOJIOTUH Ul MOBBIIIEHUS! COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHUs B BbIOpaHHOU
po(hecCHOHAIBHON AEATEIHOCTH;

— CcaMOCTOSITENIbHO JOOBIBaTh HOBbIE A ceOs (pu3Mueckue 3HaHMs, UCHOJb3Yys Ul 3TOrO
JOCTYIIHbIE KICTOYHUKU UH(DOpPMaLIH;

— yYMEHHE BbICTpanBaTh KOHCTPYKTUBHBIE B3aMOOTHOILLIEHHS B KOMaH/I€ 110 PEIIEHUI0 OOIIHNX
3ajay;

— yYMEHHE YIpaBJIATh CBOCH MO3HABATEIbHON IS TEIbHOCTBIO, IPOBOIUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTI'O MHTEJUIEKTYaJIbHOI'O Pa3BUTHUS.

MemanpeomMemHvlx:

— MHCII0JIb30BaTh Pa3JIMYHbIEC BHJIbl [I03HABATEIILHON NESTEIbHOCTH AJS pelieHus] (PU3NYECKUX
3aja4y, NMPUMEHATh OCHOBHBIE METOIbl MO3HaHMA (HAOJIOJECHUE, ONMCaHHE, U3MEpEHMHE,
9KCIEPUMEHT) ISl U3YUYEHUS Pa3IMUHBIX CTOPOH OKpPY’KaIOIIeH JeHCTBUTENbHOCTH;

— MHCIIOJIb30BaThb  OCHOBHBIE  HHTEJUIEKTyalbHblE  OINEpalUMd:  I[OCTAHOBKA  3ajauyM,
(dbopMynupoBaHUE T'MIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHHE, 000OLIeHue, cucTeMaTh3anus,
BBISIBJICHUE IPUYMHHO-CJIEICTBEHHBIX CBA3EH, IOUCK aHAJIOI0B, (JOPMYIMPOBAHNUE BBIBOIOB
JUIL WU3YYEHUS pa3IM4yHbIX CTOPOH (U3NYECKUX OOBEKTOB, (U3UYECKUX SIBICHUH U
(GU3MYEeCKUX MNPOLECCOB, C KOTOPHIMH BO3HUKAE€T HEOOXOJUMOCTh CTAaJIKUBAaThCS B
npodeccuoHanbHOU chepe;

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

— HCII0JIb30BaTh Pa3IMYHbIE UCTOYHUKM JUI TOIydeHHUs (puznyeckod MHPOpMalnu, yMEHHE
OLICHUTH €€ I0CTOBEPHOCTB;

— aHaNIM3MPOBATh U MPEJICTABIATh HHOOPMALIMIO B Pa3JINYHBIX BUAAX;

— nyOJIMYHO TMpPEeJCTaBIATh PE3yJAbTaTbl COOCTBEHHOI'O HCCIIEAOBAHMS, BECTH JUCKYCCHH,
JOCTYITHO U TAPMOHHYHO COYETas coJiepkaHue U GopMbl MpeICTaBIsseMOr HHPOPMALIUH.

npeomemmuuix:

— c(hopMHUPOBAHHOCTH MPEJACTABICHUA O POJIM M MecTe (U3MKH B COBPEMEHHOM HaydHOM
KapTHHE MUpa; TOHUMaHHE (PU3HUECKON CYIIHOCTH Ha0JII0JaeMbIX BO BeenleHHOW SBNIeHUI;
MOHUMaHUe posiu (U3UKU B (OPMHPOBAHUU KpPYyro3opa M (YHKIHMOHAIHHON I'PaMOTHOCTH
YeJioBeKa JUIs PeleHNs MPAKTUYECKUX 3a/1a4;



— BJIQJICHUE OCHOBOIIOJIATAIOIIUMH (PU3UUYECKUMU TOHATHIMH, 3aKOHOMEPHOCTSIMU, 3aKOHAMH
U TEOPUSMH; YBEPEHHOE MUCTOJIb30BaHNe (PU3MUECKON TEPMUHOJIOTUU U CUMBOJIMKH;

— BIJIQJICHUE OCHOBHBIMH METOJaMHM HAYYHOTO TIIO3HAHUS, HCIONb3YyeMbIMU B (HU3HKE:
HaOJr0/IeHNEe, ONIMCAaHUE, U3MEPEHNE, SKCIICPUMEHT;

— yMeHHs o00pabaTeiBaTh pe3yiIbTaThl H3MEPEHHA, OOHApYKMBaTh 3aBHCUMOCTb MEXIY
(U3NIECKUMU BEIMYMHAME, OOBSCHSITH OJTYYEHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

— chopMHUPOBaHHOCTH YMEHHUS pemaTh (GU3NIECKHE 3a/1a4H;

— 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 COOCTBEHHON MO3MIIMK MO OTHOIIEHHIO K (U3NYECKOW MH(pOpMaIuy,
II0JIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

1.4. KotnuecTBO 4acoB Ha ocBOeHHe padoyeil mporpaMMbl y4eOHOM JUCHUIIUHBI:
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 TUCHUIUINHBI H BUAbI Y4e0HO padoThI

Buj yueOHoii padoTnl Bcero 4acos
MaxkcumajibHasi yueOHasi Harpy3ka (Bcero) 183
Oobs13aTesibHAs Ay IUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 122
MPAKTUYECKHUE 3aHATHS 26
CamocrosiTesibHasi paboTa 00y4yawierocsi U KOHCYJIbTaluu (BCero) 61
IIpomesicymounas ammecmayus 8 popme 3K3ameHa




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 MaTepuajia

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 TCOPHU B IMPOLECCC MMO3HAHUA MPUPOIBI.
dusnueckue 3ak0HbI OCHOBHEBIE 2JIEMEHTEI (bHSH‘IECKOﬁ KapTHHBI MUpa.

1

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

Paznein 1.

Mexannka

18

Tema 1.1.

OCHOBbI KHHEMATHKH

Cojep:xkanue yueOHOr0 MaTepuajia

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 CKOPOCTHIO. LleHTpocTpeMurenbHoe yckopenue. JIluneitHas 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 KHHEMATHUKU

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. HeecomocTts. [leperpysku. Kocmmueckue 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




WNmmynbe Tena. 3aKoH COXpaHEHUsT UMITYIIbCA.
PeaxtuBHOE nBmkeHUEe. MexaHudeckas padota. MOMIHOCTS.
Kunernueckas sHeprus. [loTeHumanbHast 3Heprusi. 3aKOH COXpaHEHUs] MEXaHUYECKOW SHEPTHH.

1,2
1,2
1,2

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

NIN DN -

2,3

CamocrositesibHas padora NeNe7, 8
3aKOHBI COXpPAaHCHUA B MCXaHHUKE
Ycnexu B 0CBOGHHH KOCMHUYECKOT0 ITPOCTPaHCTBA.

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. neanbherii 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

1,2

1,2
1,2

IIpakTuyeckas padora Ned
Omnpenenenre Ko3hGUIMEHTA IOBEPXHOCTHOTO HATSDKEHHS KUIKOCTH.

N, FPDN

2,3

IIpakTuyeckas padora Ne5
HaOumonenue 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

B3anmogzeiicTBue 3apsKEHHBIX Tell. DIEKTPUYECKHH 3aps. 3aKOH COXpaHEHUsI JIEKTPHYECKOro 3apsiia. 3aKOH
Kynona.

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

Iorennuan. PazHocTs noteHnnanos. [IpoBOJHUKN B 371€KTPUYECKOM MoJIe. DNIEeKTpuUuecKas eMKocTb. KoHnneHcaTop.
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 MapajuieabHOE COeAMHEHHs MPOBOAHUKOB. DJIC MCTOYHMKA 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 JieNiaTh 0030p MO OAHOMY YIEHOMY)

Tema 3.3

MarnuTHoe noJie

Conep:xkanue yueO0HOro MaTepuaja

BsaumoneiictBue TokoB. Marautel. JIMHUM MarHUTHON UHTYKLUH.

MarHuTHOE T0JIe IPSIMOT'0 TOKa, KPYTroBOro u conenona. Crjia B3aUMOACHCTBHS MapaJUIeIbHBIX TOKOB.
Cwra Amniepa. MarHuTHas HHIYKOWSA. MarduTHas HHAYKIUS TIPSIMOTO TOKa, KPYrOBOTO U COJICHOWA.
Cuna Jlopentia. ITpuHIMT TeHCTBUS JIEKTPOIBHTATEISL. DISKTPOM3MEPHUTEIIbHBIC TPHOOPEHI.

1,2

CamocrosiTenbHas padora NeNel7, 18
Y ckopHTeNH 3apsHKEeHHBIX YacTHI
CozlaHne «MarHUTHOM JIOBYIIKWY JUIS IUTa3MBI B «TokaMakax»

Tema 3.4

DJIeKTPOMArHUTHAS MHAYKIHSA

Conep:xaHue yueOHOro MaTepuaJa

Omnsrter @apanes. MarauTasli motok. [Ipaswmo Jlenta.
3aKoH IEKTPOMATrHUTHON MHYKIIUH.
CamonHaykims. MHIYKTHBHOCTh. DHEPTUsl MATHUTHOTO TIOJSL.

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

Mexanuueckue KoiebaHus. 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 BOJIHBIL. XapaKTEPUCTHKH 3ByKa: BHICOTA, 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'IC6aHI/I$l " 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 KOHJEHCATOP B CETH NIEPEMEHHOT0 TOKa. AKTUBHOE conpoTusieHue. Tpancdopmatop.
[pousBoxcTBo, nepenada u nmotpedieHue >ekTpodHeprun. IIpodnemsr sneprocdeperkenus. TexHrka 6e30MacHOCTH B
00paIlEHNH € 3TIEKTPUIECKUM TOKOM.

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

[IpuHUMIIBI paguoCBs3U.

Py6exnblii KOHTPOIb Nel (cemecTp 2)

N

1,2

1,2
1,2

1,2

IIpakTuyeckas padora Ne 10
OrnpenieneHne dIEKTPOEMKOCTH KOHIGHCATopa

NFPEFEPDN

2,3

CamocrosiTesibHasi padoTa NeNe23, 24
Texnuka 6€30MacHOCTH B OOPAIICHUN C FIEKTPHIECKUM TOKOM.
Hmnenanc. DIeKTporpoBOIUMOCTh OMOTOTHIECKUX TKAHEH.

Paszgen Ned.

Onruka

20

Tema 4.1

BouHoBasi onTuka

14

Conep:xaHue yueOHOro MaTepuaJa

CBer Kak dIieKTpoMarHuTHas BorHa. OCHOBHBIC 3aKOHBI T€OMETPHUYECKON ONTHKH (3aKOHBI: OTPaKEHUS,
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. Korepenrnocts. VHTepdepenius cBera B IpUpoje, IPUMEHEHNE €€ B TEXHUKE.
Hudpaxuus ceera. ludpaxumonnas pemerka. Judpakiuonnstii cnexrp. [lonsrie o nonspuzanum.
Pa3nuyHble BUABI 2JIEKTPOMArHUTHBIX U3Iy4€HHUH, UX CBONCTBA U MPAKTUUECKHE TPUMEHEHHUS.
Onruueckue npudopsl. Paspemmaromas 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. BonHOBBIE U KOPITYCKYISIpHBIE
CBOICTBa CBETA.

dotorddekT. 3akonsl horodpdekra. [Ipumenenne dporoaddekra.

TexHUYECKHE YCTPOHCTBA, OCHOBAHHBIC HA MCIONIBb30BaHUH (POTOIPPEKTA.

1,2

CamocTosiTeibHas padora NeNe27, 28, 29

[Nouck Heobxoaumoi unpopmaiyu B cetn MurepHeT Ha Tembl: «Posb cBera 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:xkanue y4eOHOr0 MaTepuajia

CrpoeHue aToMa: IUIaHETapHAast MOZAENb aToMa U Mozienb bopa.

IToctynatsl bopa. [Tornomenne n ucnyckanue cBeta aToMoM. KBaHTOBBIE reHEPATOpPHI.
CtpoeHne aTOMHOTO siipa. DHeprun CBsi3U. CBA3b MAcChl U SHEPTHH.
PannoakTuBHOCTE. SlepHbIe peakuuu. SaepHas SHEpreTUKa.

PanoakTUBHBIE M3ITy4EHHSI U MX BO3ACHCTBUE HA KHUBbIE OPTaHU3MBL.

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. 2 1,2
Hama 3Be3qHas cucrema — ['ajakTuka. 2 1,2
DBoJIONUs U 3HEprus ropenus 38e3/1. ColHLe psioBasi 3Be3/1a Hallen ["anakTuky. 2 1,2
TepmosinepHslii cuntes. [IpobiemMbl TEpMOSIEPHON YIHEPTETHUKH. 2 1,2
OO0pa3oBaHue IUIAHET COTHEUHOM cUcTeMbl. COTHEYHAs CHCTEMA. 1 1
Py6exublii KOHTpOIb Ne2 (cemectp 2) 1 3
CamocrositetbHast padora NeN\e33, 34 4 3
3akoH Xa00ma 1 «pa3zderanue» rajJakTHK, 3aKOHBI BOJIIOINH BCEJICHHOHN YacTh KPUTHKA TEOPHUH OOJIBIIOTO B3pHIBA.

Tepmosnepusiil cunte3 Ha CoHile — HOBasi BEpCHsl

Bcero 183

JI1s1 XapaKTepUCTHKU YPOBHS OCBOSHHUS YUeOHOr0 MaTepuaja UCHOIb3YIOTCS Cleytolue 0003HadeH s :

1. — o3HaKOMHUTENBHBIN (Y3HABaHUE paHee H3Y4EHHBIX 00BEKTOB, CBOICTB);

2. — penpOoAYKTHUBHbIH (BBIMOJIHEHNE JIEITEILHOCTH TI0 00pa3ily, HHCTPYKIIUH WITU TI0]] PYKOBOJIICTBOM )

3. — NPOJYKTHBHBIN (TUIAHUPOBAHUE U CAMOCTOSITENEHOE BBITIOTHEHUE JIETENbHOCTH, PELIEHHE 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 yaeOHOTo KaOUHETA.

[Tocanounble MecTa CTYJEHTOB.

Paboyee mecTo mpenogaBaTes.

Pabouas menoBas ocka.

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

TexHuyeckue cpeacTBa 00yueHHs:

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

3.2 UndopmanuoHHoe odecriedyeHue 00yuyeHust

[lepeyeHr peKOMEHIYeMBIX YYEOHBIX H3JaHHN, WHTEPHET PECypCOB, JOTOJHUTEIHLHOM
JINTEPATYPBI

OCHOBHbIE HCTOYHUKH:

1.

lopnau B.B. ®wusmka: yuebHOe mocoOue s cpeaHero mnpodeccHoHATIBHOTO
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 oopazoanus / H. FO. KpaBuenko. — MockBa: M3garenbcTBo
Opaiit, 2017. — 300 c. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-
01418-1. — Texkct: snekrponnsiii / OBC MOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/399848

lNopnau, B.B. ®usuka. 3agaun, tecTel. MeToapl 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

I[OHOJIHHTEJII)HLIQ HUCTOYHHUKH:

1.

l'opnau, B. B. ®usuka. CamocrosTensHas padoTa CTyAeHTa: yueOHOe mocoOue s
cpenHero mpodeccuonansHoro oopazosanus / B. B. I'opnau, H. A. MBanos, 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
MPAKTUKYM: ydeOHOe rmocobue /Ui cpeJHero npogpeccuoHaibHoro oopasosanus / 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. CnpaBo4nuK 110 Qu3uke [ DIEKTPOHHBIN pecypc]: yaeOHoe mocodue
s CIIO / C.U. Kysuenos, K.W. Poro3un; mox penakmueii 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.

PesyabTaTsl 00yyeHus

®opMbI U METOAbI
KOHTPOJISl M OLlEeHKHU
pe3yJabTaToB 00y4eHHsl

OcBoeHue conepkanusi y4eOHOM AUCIUIUIUHBI «DU3uKay,

o0ecrieynBaeT JOCTIDKEHUE  CTYJICHTaMH  CIEIYIONINX
pe3ynrbmamos:
JAUYHOCIHBIX:
—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
NEATeTbHOCTH W OOBEKTHBHOE OCO3HAaHHE  POJIH
(hbMBUIECKUX KOMIIETEHIIUN B ATOM;

—YMEHHE HCIOJIb30BaTh JOCTHXKEHHUS  COBPEMEHHOM
¢bu3uvyeckoil HaykKu W (PU3WYECKUX TEXHOJOTHUH IS
MOBBILLIEHUS COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO
pa3BUTHUSA B BBIOpaHHOM npodeccruoHaIbHOM
NesITeNIbHOCTH;

—CaMOCTOSITEJIbHO TIOOBIBATh HOBBIC IS ce0s1 (pU3UIECKre
3HAHMS, MCIOJB3YS JUIA 3TOTO JOCTYIHBIC HCTOYHHKH
nHpopMmaiuu;

—yMeHHUe BBICTPaNBATh KOHCTPYKTUBHBIC
B3aMMOOTHOIIICHUSI B KOMAaHJIE IO PEIICHUIO OOIIUX
3a7ad4;

—yMeHHUe VIIPaBJIATH CBOEH [M03HABaTEIbLHOM
NEeSTEIbHOCThIO, TPOBOJUTH  CAMOOIIGHKY  YPOBHSI
COOCTBEHHOTO MHTEIUICKTYaJIbHOT'O Pa3BUTHSI.

MEemanpeomemHnbix:

—HCIIOJb30BaTh  pa3jdYHbIe BHIbI  IIO03HABATEILHOM
NCSATCILHOCTH  JUIS  peIlIeHHs  (U3UYECKMX  3ajad,
MPUMEHSTh OCHOBHBIC METOJbI MO3HAHMS (HAOIIOICHNE,
OTIMICaHWEe, HW3MEpPEHHE, JKCIEPUMEHT) s H3YYCHUS
Pa3IMYHBIX CTOPOH OKPYKAOIICH IEHCTBUTEIBHOCTH;

—HCI0JIb30BaTh OCHOBHBIC WHTEIUICKTYaIbHBIC OIEpaIliuu:
MOCTAaHOBKA 3a71a4¥, pOPMYJIUPOBAHUE TUIIOTE3, AaHAITU3 U
CHUHTE3, CpaBHEHHE, 0000IIeHrne, cucTeMaTH3aIus,
BBISIBJICHUE TPUYMHHO-CJICICTBCHHBIX CBSI3€H, IOMCK
aHaJIoroB, (OPMYJIUPOBAHUE BBIBOJIOB Ui HM3Y4CHUS
Pa3IMYHBIX CTOPOH (PU3UUYECKUX OOBEKTOB, (PU3UUCCKUX
SBICHUA H (U3MYECKUX TIPOILECCOB, C KOTOPBIMH
BO3HHMKAET HEO0OXO0UMOCTE CTAJIKUBAThCS B
npodeccuoHanbHOM cdepe;

KoHTpoib YCBOEHHUS
3HAHUM  IPOBOJUTCA B
dbopmMe TecTUpOBaHUA U
KOHTPOJBHBIX paboT.

KounTpons dopmupoBanus
YMEHUN TPOU3BOJUTCS B

dbopme 3aIIUTHI
MPaKTUYECKUX PaboT.
[TpomexxyTouHas
aTTecTauus o

TUCIUTUTMHE TIPOXOIUT B
COOTBETCTBUU C y4EOHBIM
TUTAHOM 1o
CHEIHATbHOCTH.




—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
(GU3MKM B COBPEMEHHOW Hay4yHOW 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
MOHATHSIMH, 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U TEOPHUSIMU;
YBEpEHHOE HCIMOJb30BaHUE (PU3NUECKON TEPMUHOJIOTUU
Y CUMBOJIUKH;

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

—yMeHHsI ~ 00pabaThIBaTh  pE3yJbTaThl  W3MEPCHHH,
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 MPOPeCcCUOHAIBHON
chepe W JUIA TPUHATUS TMPAKTUYECKUX PpEHICHUH B
MOBCETHEBHOM JKHU3HH,

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




