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1. TACIIOPT PABOYEM ITPOT'PAMMBI YYEFHOU JUCITATLIAHBI

.03 ®DU3NKA

1.1. O6anacTe npuMeHeHns1 padoyveii NpPOrpaMMbl

Paboyas mporpamma y4eOHOW AMCUUIUIMHBI SIBISIETCS YacThIO IMPOrpaMMbl TOJATOTOBKU
crenuanucToB cpeanero 3BeHa B cootBeTcTBUM ¢ PI'OC mno cneumansHoctn CIIO 09.02.03
[IporpammupoBaHue B KOMIBIOTEPHBIX CUCTEMAX.
1.2. Mecto y4eOHOH IHCUMIIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CHEIHAJTUCTOB
CpeIHero 3peHa:
[IpodunbHas aucnumInHa 0011e00pa30BaTEIBHOTO UKJIA.
1.3. Hean n 3ana4u y4eOHOM AMCHMILUIMHBI — TPeOOBAHMA K pe3yJIbTaTaM OCBOCHUS] y4eOHOMH
AUCUMIJIHHBI:
OcBoenue conepanust ydeOHOW MucHUTUTMHBI DPH3uKa, 00eCTIeYMBaeT JOCTIKEHUE CTYACHTaMH
CIIEAYIOIINX Pe3yibmamaog:
JAUYHOCIMHBIX:
JAUYHOCIMHBIX:

— YyBCTBO TOPJOCTH M YBO)XEHHUS K MUCTOPHU M JOCTHIKEHUSM OTEUECTBEHHOW (DU3NYECKOMN
HayKW; QU3UYECKU IPaMOTHOE TIOBEACHHUE B MTPO(PECCHOHANIBHOM IeATENILHOCTH U B OBITY TIPH
oOpallleHrnu ¢ MpubopamMu U yCTPOUCTBAMY;

— TOTOBHOCTh K TPOJOJDKEHHIO OOpa30BaHWS M TIOBBHIMICHHS KBaTU(HUKAIMA B W30paHHOM
npodeccuoHaIbHON  JeSITENbHOCTY M OOBEKTUBHOE OCO3HAHUE POJH  (HU3HUECKUX
KOMIIETEHITUN B ATOM;

— YMEHHE HCIIOJIb30BaTh JOCTUKEHUS COBPEMEHHOM (U3MYECKONM Hayku M (U3NYECKUX
TEXHOJIOTUH Ul MOBBIIIEHUS! COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHUS B BbIOpaHHOU
po(hecCUOHABHON AEATEIHOCTH;

— €caMOCTOSITENIbHO JOOBIBaTh HOBBbIE A ceOs (pu3Mueckue 3HaHMS, UCHOJb3Yys Ul 3TOrO
JOCTYIIHbIE HICTOYHUKU MH(DOpPMaLIH;

— yYMEHHE BbICTpauBaTh KOHCTPYKTUBHBIE B3aMOOTHOILIEHHS B KOMaH/E [0 PEIIEHUI0 OOIIHNX
3ajauy;

— yYMEHHE YIpaBJATh CBOCH MO3HABATEIbHON JIESATEIbHOCTBIO, IPOBOIUTH CAMOOLICHKY YPOBHS
COOCTBEHHOTI'0 MHTEJUIEKTYaJIbHOI'O Pa3BUTHUS.

MemanpeomMemHblx:

— MHCII0JIb30BaTh Pa3JIMYHbIE BUJIbl [I03HABATEIILHON NESTEIbHOCTH AJIS pelieHus] GU3NIECKUX
3ajady, NMPUMEHATh OCHOBHBIE METOJbl MO3HaHMA (HAOJIOJECHUE, ONMCaHHE, U3MEpEHMHE,
9KCIEPUMEHT) /ISl U3YYEHUS Pa3IMUHBIX CTOPOH OKpY’Karollel AeHCTBUTEIbHOCTH;

— MHCIIOJIb30BaTb  OCHOBHBIE  HHTEJUIEKTyalbHblE  OINEpalUd:  I[OCTAHOBKA  3ajayM,
(dbopMynupoBaHUE TMIOTE3, aHAJIM3 U CHUHTE3, CpaBHEHHE, 000OlIeHue, cucTeMaTh3anus,
BBISIBJICHUE IPUYMHHO-CJIEICTBEHHBIX CBSA3EH, MOUCK aHAJIOTOB, (POPMYIMPOBAHHUE BBHIBOJIOB
JUI. U3YYEHUS pa3IM4yHbIX CTOPOH (U3NYECKUX OOBEKTOB, (U3UYECKUX SIBICHUH U
(GU3NYEeCKUX MPOLECCOB, C KOTOPHIMH BO3HUKAE€T HEOOXOJMMOCTh CTAaJIKUBaThCS B
npodeccuoHaNbHOU cdepe;

— yYMEHHE T'€HepHUpOBaTh UJIEH U OTIPENIeNIATh CPEACTBA, HEOOXOJUMBIE JUI UX pealu3alii;

— MHCIIOJIb30BaTh Pa3IMyYHbIe UCTOYHUKM JUIS MOTydeHUs (pu3nyeckod MHPOpMalUu, YMEHHE
OLIEHUTH €€ T0CTOBEPHOCTH;

— aHaNIM3MPOBATh U MPEJICTABIATH HHOOPMALIMIO B Pa3INYHBIX BUAAX;

— nyOJIMYHO TMPEJCTABIATh PE3yAbTaTbl COOCTBEHHOI'O WCCIIEAOBAHMS, BECTH JUCKYCCHH,
JOCTYITHO U TAPMOHHUYHO COYeTas coJepKaHue 1 (GOpMBbI MpeICTaBIseMON HHPOPMAIIUH.

npeomemmuuix:

— c(hopMHUPOBAHHOCTH MPEACTABICHUA O POJIM M MecTe (U3MKH B COBPEMEHHOM HaydHOM
KapTHHE MUpa; TOHUMaHHE (PU3HMUECKON CYIIHOCTH Ha0JII0JaeMbIX BO BceeneHHOW SABNEHMI;
MOHUMaHUe posil (U3UKU B (POPMHUPOBAHUU KPYro3opa M (yHKIHOHAIBHON I'PaMOTHOCTH
YeJIoBeKa [yl PeLICHNs MTPAKTUYECKUX 3a/1a4;



— BJIQJICHUE OCHOBOIIOJIATAIOMIUMH (PU3UYECKUMU TOHATHIMH, 3aKOHOMEPHOCTSIMU, 3aKOHAMH
U TEOPUSMH; YBEPEHHOE MCIOJIb30BaHNe (PU3MUECKON TEPMUHOJIIOTUU U CUMBOJIMKH;

— BJIQJICHUE OCHOBHBIMH METOJaMM HAYYHOTO T[IO3HAHMS, HCIOJb3YeMbIMH B (DHU3HKE:
HaOJI0/IeHUEe, ONIMCAaHUE, U3MEPEHNE, SKCIICPUMEHT;

— yMeHHs 00pabaTeIBaTh pe3yibTaThl H3MEPEHHA, OOHApYKMBAaTh 3aBHCUMOCTH MEXIY
(GU3NYECKUMU BEIMYMHAME, OOBSICHSITH OJTYYEHHBIC PE3YJIbTATHI U JICJIaTh BHIBOJIBI,

— chopMHUPOBAHHOCTH YMEHHS pemaTh (PU3NIECKHe 3a1a4H;

— chopMHUPOBaHHOCTH YMEHUS MPHUMEHSATH IMOJYYCHHbIC 3HAHHS IS OOBSCHEHHUS YCIOBHMA
poTeKaHusl (PU3NYECKHX SIBIICHUH B MPHUPO/IE, B TPOPEeCCHOHATBHOM cepe U s IPUHSATHS
MIPAKTUYECKHUX PEIICHUN B IOBCEAHEBHOM KU3HU;

— c(pOpPMHUPOBAHHOCTh COOCTBEHHOM MO3MIIMK MO OTHOMIICHHUIO K (PU3MYECKON MH(pOpMaIuy,
II0JIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

1.4. KotnuecTBO 4acoB Ha ocBOeHHMe padoyeil mporpaMMbl y4eOHOM TUCHUIINHBI:
MaKCUMaJIbHOM yueOHOU Harpy3ku odOyuatouierocs 183 vaca, B TOM ymce:
o0s3aTenpHOM ayuTopHO# yueOHOM Harpy3ku oOydaromierocs 122 yaca;
CaMOCTOSITEIFHON paboThl 0Oyuaromerocs: 36 4yacos.
(camocTosITeNIbHOM PabOTHI 00yUaroerocs U KOHCyIbTarui 61 Jac)

2. CTPYKTYPA U COJEPKAHUE YYEBHOM JIUCIIUITIINHBI
2.1. O0beM y4eOHOM TUCHUILVIMHBI H BUAbI Y4eOHO padoThI

Buj yueoHoii padoTnl Bcero 4acos
MakcumaJibHasi yueOHasi Harpy3ka (Bcero) 183
Oobs13aTesibHAs Ay IUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 122
MPAKTUYECKHUE 3aHATHS 26
CamocrosiTesibHasi padoTa 00y4yawierocsi M KOHCYJIbTaluu (BCero) 61
IIpomesicymounas ammecmayus 8 popme 3K3ameHa




2.2, TemaTnuyeckuii I1aH U coiep:kanue yyeOHou qucuuminnsl I1/1.03 dusznka

HanmenoBanue
pa3/iesioB U TEM

Co;[epxcaHne yqeGHoro MaTepuaia, HPAKTUICCKUC 3aHATUA, CAMOCTOATCIIbHAA pa60Ta 06y‘laIOHII/IXC$I.

O0BeM yacoB

YpoBeHb
OCBOCHHS

1

2

4

BBenenne

Conep:xanue yueOHOro MaTepuasia

dusuka — HayKa O Impupoze. ECTeCTBeHHOHay‘-IHLIﬁ MCTOA MO3HAaHMs, €0 BO3MOXHOCTHU U I'PaHUIBI IPUMEHUMOCTHU.
MOZ[eJ'IPIpOBaHI/Ie (1)I/I3I/I‘IeCKI/IX SIBJICHUN U IIPO1ECCOB. Ponns OKCIICPUMEHTA U TCOPHU B IMPOLECCC MO3HAHUA MPUPOIBI.
dusnueckue 3ak0HLI OCHOBHEBIE 2JIEMEHTEI (l)I/ISI/I‘IGCKOﬁ KapTHUHBI MUpa.

1

CamocrosiTenbHast padora Nel, 2
®dusuka B Moeli ipodeccuu
dusnka BaKHa, QU3HKA HY)KHA

Paznein 1.

Mexanuka

Tema 1.1.

OCHOBbI KHHEMATHKH

Cojnep:xkanue yueOHOr0 MaTepuajia

OTHOCHUTEILHOCTh MEXaHUYECKOTO JABWXCHUA. CucreMsl OTCUETA. XapaKTepI/ICTI/IKI/I MECXaHHYCCKOIo JIBHMXXCHUA:
HepeMelleHne, IyThb, CKOPOCTh, YCKOPEHHUE.

Bunp! nBmkeHus: paBHOMEPHOE, PAaBHOYCKOPEHHOE U UX TpauiyecKoe OIMCaHue.

JIBrrKeHME 110 OKPYKHOCTHU € IIOCTOSIHHOM 110 MOAYJIIO CKOPOCTHIO. LleHTpocTpeMurenbHoe yckopenue. JIuneitnas u
YTJI0Bast CKOPOCTH.

1,2

IIpakTuyeckas padora Nel
V3ydeHne 3aBUCHMOCTH NepHofa KOJIeOaHUH HUTAHOTO (WM MPYKUHHOTO) MasTHHUKA OT JJIMHBI HUTH (MM MacChl

rpy3a).

2,3

CamocTosiTeibHas padoTa Ne3
OCHOBBI KHHEMATHUKU

Tema 1.2

OCHOBBI JUHAMHKH

Conep:xkaHue yueOHOro MaTepuajia

Biaumopeiictue Ten. [Ipuniun cynepmo3ummn cul. 3akoHsl Hetotona. MHepimanpabie ciucteMbl otcuera. Cuma.
Macca.

3axoH BcemupHoro Tsarorenus. Bec. HeecomocTs. [leperpysku. Kocmmueckune ckopocTi.

Cwel Tperns. Cuia ynpyrocty. 3akoH I'yka

1,2

CamocrosiTenbHas padoraNeNed, 5, 6

OCHOBBI TUHAMHUKH

Cua TpeHus B )KUBOH IPUPOJE

HHepuuaibHble U HEMHEPIUATbHBIC CUCTEMBbI OTCUETa B OPUCHTALIMH YEIOBEKA.

Tema 1.3

3aKoHBI COXpaHEeHHusl B MEXaHUKe

Conep:xaHue yueOHOro MaTepuaJa

PyGe:xublii KOHTpOIb Nel




Nmmnynbe Tena. 3aKoH COXpaHEHUsT UMITYIbCA.
PeaxtuBHOE nBmkeHUEe. MexaHudeckas padota. MOMIHOCTS.
Kunernueckas sHeprus. [loteHumanbHas 3Heprusi. 3aKOH COXPaHEHUs] MEXaHUYECKOW SHEPTHUH.

1,2
1,2
1,2

IIpakTnuyeckas padora Ne2
CoxpaHeHHe MeXaHUIeCKOM OHCPI'MU IPpHU ABMIKCHHU TCJIa IO )IeﬁCTBPIeM CHJI TSDKCCTH M YIIPYT'OCTH.

[NSRI ST S

2,3

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

Paznmen 2

Mouiekyasipuas ¢pusuka. Tepmonnnammuka

Tema 2.1

OcHOBHBIE NOJT0’KEHUSI MOJIEKYIAPHO-KMHeTH4Yeckoil Teopun (MKT)

Cojnep:xanue yueOHOro MaTepuajia

Macca u pasmepsl mosiekyis. Konnuecto BemectBa. OcHoBHbIe nonoxkenuss MKT. Uaeanbherii ras.
Tepmoaunamuueckue napamerpsl. JlaBnenue raza [lonstue Bakyyma. Temneparypa. TepMoanHaMmudeckas mkaa.
AOcoImoTHas TeMIepaTypa - Mepa cpeaHel KHHETUIECKON SHEPTHHA MOJICKYT

OcHoBHoe ypaBHeHne MKT. YpaBHeHHe cOCTOsIHUS UJIealTbHOTO Ta3a. ['a30Bble 3aKOHBI M UX TPadUKH.

1,2

IIpakTHyeckasi padora Ne 3.
OmnpejiesieHne OTHOCHTENBFHOMN BJIQXKHOCTH BO3/yXa C MOMOIIBIO0 TUTPOMETpa M ICHXPOMETpa.

2,3

CamocrositesibHas pa6ora NeNe9, 10, 11
Hcropust aTOMUCTHUECKUX YUEHUI

M.B. JlomoHOoCOB — ocHOBOMONOXKHUK MKT
OcnHoBsl MKT. VneanbHblii a3

Tema 2.2

OCHOBBI TEPMOJIUHAMUKHA

Cojnep:xkanue yueOHOro MaTepuaja

BHyTpeHnHs1s sHeprus uaeansHoro rasa. Pabora B repmoanaamuke. KonndecTBo TEmIoThl
[epBoe Hauano TEpMOANHAMUKH M IPUMEHEHHE €T0 K n3onporeccam. Obpatumsle 1 HeoOpaTtuMele poreccsl. KIT/
TETIOBOT'O JIBUraTeNs ¥ OXpaHa OKpY)Karoei cpepl.

1,2

CamocTosiTeibHasg padora Nel2
TernoBble IBUTaTeNu U 3arpa3HEHUE OKPYKAIOIIEH cpepl

Tema 2.3

ArperaTHue COCTOSSHUA U (baSOBble nepexoabl

Conep:xkanue yueOHOro MaTepuaja

Mogens cTpoeHus KUAKOCTH. HachieHHbIe 1 HeHACHIIIEHHBIE TTaphl. BiaxxHocTs Bo3ayxa. [Ipubops! ams
OIIpEeNIeNICHNUs] BIAYKHOCTH.

XapaKTepHUCTHKA KUAKOTO COCTOSHHSI BEIIECTBA.

[ToBepxHOCTHOE HATSHKEHHE M cMaunBaHue. KammnisipHble SBIeHNS OBITY IPUPO/IE, TEXHUKE U METUIINHE.
Py0e:kHbIi KOHTPOJIb No2

1,2

1,2
1,2

IIpakTuyeckas padora Ned
Omnpenenenre Ko3hGUIMEHTA IOBEPXHOCTHOTO HATSDKEHUS KUIKOCTH.

N = = N

2,3

IIpakTuyeckas padora Ne5
HaOumonienue 3a pocToM KpHCTAJUIOB B PAcTBOPE.

2,3




CamocrosiTenbHas padora NeNel3, 14
ArperartHble cOCTOSIHUS 1 (Pa30BbIE TIEPEXO/IBI
TBepable Tena

Paznen 3

JJIeKTPOAUHAMHUKA

48

Tema 3.1

OCHOBBI YJICKTPOCTATHKH.

Conep:xanue yueOHOr0 MaTepuaja

BsanmogzeiicTBue 3apsKEHHBIX Tel. DNEKTPUUECKUH 3apsi. 3aKOH COXPaHEHHs AIIEKTPHYECKOro 3apsiaa. 3aKOH
Kynona.

Onextpudeckoe noje. CUIIOBbIE JIMHUU 3IEKTPUUECKOro noisl. HanpseHHOCTh 31eKTpU4ecKOoro moJsl.

Iorennuan. PazHocts noreHnuanos. [IpoBogHNUKN B 37€KTPUUECKOM MoJIe. DNeKTpuueckas eMKkocTs. Konaencarop.
JVMDIIEKTPUKY B DJIEKTPUYECKOM TIOJIE.

1,2

Tema 3.2

3aKoHBI MOCTOSTHHOTO TOKA

Cojnep:xanue yueOHOro MaTepuajia

ITocTosHHBIHN 21ekTpudeckuii Tok. Cuiia TOKa, HalpsHKEHUE, SIEKTPUUYECKoe CONPOTHBIeHHE. 3akoH OMa [T yJacTka
LETH.

ITocnenoBarenpHOE U MapauieabHOE COeAMHEHHs MPOBOAHUKOB. DJIC NCTOYHMKA TOKA.

TemnoBoe eicTBUE dIEKTPUUECKOro Toka. 3akoH Jxoyns - Jlenna. MOIIHOCTh 9JIEKTPUUECKOT0 TOKA

1,2

IIpakTH4eckast padoTa Ne6
W3ydenne 3akona OMa Juisl y4acTKa IIelH.

2,3

IIpakTuyeckas padora Ne 7
Omnpenenenre 9/1C v BHYTPEHHETO CONPOTUBJICHHUS UCTOYHHUKA YJICKTPUUYECKON SHEPTHH.

2,3

CamocrosiTeibHasg padora NeNel5, 16

3aKOHBI TOCTOSHHOT'O TOKA

U3 xwu3nu u nesrensHocty yaéHeix, (Modde, Munnnken, ["ansBanu, Bonbta, Om).
(ITpumeuanue! CTyaeHT MOXKET JieNaTh 0030p MO OHOMY YICHOMY)

Tema 3.3

MarnuTHoe noJie

Conep:xkanue yueOHOr0 MaTepuajia

BszaumonerictBue TokoB. Marautel. JIMHUM MarHUTHON UHTYKLUH.

MarHuTHOE T0JIe IPSIMOT'0 TOKa, KPYroBOro u coneHonaa. Criia B3aNMOIEHCTBUS TapauIeIbHBIX TOKOB.
Cwa Amniepa. MarHuTHas MHIYKOWS. MarduTHas HHOYKIUS TIPSMOTO TOKa, KPYrOBOTO U COJICHOM/IA.
Cuna Jlopentia. ITpuHIMT TeHCTBUS JIEKTPOIBHTATENS. DIISKTPOM3MEPHUTEIbHBIC TPHOOPHI.

1,2

CamocrosiTeibHas padora NeNel7, 18
Y ckopHTeNH 3apsHKeHHBIX YaCTHIT
CozlaHne «MarHUTHOM JIOBYIIKWY JUIS IUTa3MBbI B «TokaMakax»

Tema 3.4

DJIeKTPOMAarHUTHAS MHAYKIHSA

Conep:xaHue yueOHOr0 MaTepuaJa

Omnprter @apanes. MarauTasli motok. [Ipaswmmo Jlenta.
3aKoH IEKTPOMATrHUTHON MHYKIIUH.
Camonaaykims. UHAYKTHBHOCTh. DHEPTUsl MATHUTHOT'O TTOJISL.

1,2




IIpakTnuyeckas padora Ne 8
W3ydenue siBIeHMs AJIEKTPOMArHUTHON WHIYKIIUH.

2,3

CamocrositenbHas padora NeNe 19, 20
Maiixn ®apaneii (1791-1867)
OneKTpoOMarHuTHasi HHAYKIHS

Tema 3.5

Kose6anns v BOJHBI

10

Cojnep:xanue yueOHOr0 MaTepuaja

MexaHnnueckue KoiebaHus. AMIUIUTY/A, IEPUOJ, YacToTa U (a3a KojaeOaHuit.

CB0OOIHBIE ¥ BBIHYXK/IEHHBIE KoeOanus. Pe3oHaHc.

Mexannueckue BoiHbI. CBOMCTBA MEXaHHYECKUX BOJH.

[IpononbHbIe 1 IONEpeYHbIe BOMHBL. J{irHa BosHBL. CKOPOCTH PacpOCTPAHEHHUS BOJIHBI.

3BYKOBBIE BOJIHBI. XapaKTEPUCTHKH 3ByKa: BHICOTA, TeMOp, IPOMKOCTh, HHTEHCUBHOCTh. YJIbTpa- U HH(Pa3BYKH B
JKUBOU NIPUPOJE.

10

1,2

IIpakTHyeckast padora Ne9.
OmnpejeseHue JUIMHBI CBETOBOI BOJTHBI IPH OMOIIH JT(PPaKIMOHHOM pEelIeTKH

2,3

CamocrositenbHas padora NeNe21, 22
MexaHndeckue KOJ'IC6aHI/I$l " BOJIHBI
Du3nYecKre OCHOBBI PEUHU U CIIyXa YeJIOBeKa

Tema 3.6

IlepeMeHHBbIH TOK

12

Cojep:xkaHue yueOHOro MaTepuaja

CB0OO/IHBIE U BBIHYXKJICHHBIE dJIeKTpoMaruuTHble konebanus. @opmyna Tomcona. [Tepemennsiit Tok. ['enepaTtop
HEPEMEHHOI0 TOKa.

KaTymika HHAYKTUBHOCTH M KOHGHCATOD B CETH IIEPEMEHHOT0 ToKa. AKTUBHOE conpoTuBieHue. TpancdopmaTop.
[pousBoxcTBo, nepenayda u nmorpedieHue >MekTpodHeprun. [Ipodnemsr sneprocoepexenus. TexHrka 6e30MacHOCTH B
00palleHNH € 3TIEKTPUIECKUM TOKOM.

OJIEKTPOMAarHUTHOE T0JIE U 3JIEKTPOMArHUTHBIE BOIHBI. CKOPOCTh 3J1€KTPOMArHUTHBIX BOJH.

[IpuHUMIIBI paguoCBsI3U.

Py6exnblii KOHTPOIb Nel (cemecTp 2)

NSNS}

1,2

1,2
1,2

1,2

IIpakTuyeckas padora Ne 10
OrmpenieneHue HIEKTPOEMKOCTH KOHIGHCATopa

N = =N

2,3

CamocrosiTeibHas padora NeNe23, 24
Texnuka 6€30MacHOCTH B OOPAIICHUN C IIEKTPHIECKUM TOKOM.
Hmnenanc. DIeKTporpoBOIUMOCTh OMOTOTHUYESCKIX TKaHEH.

Paszgen Ned.

Onrtuka

20

Tema 4.1

BouHoBasi onTuka

14

Conep:xaHue yueOHOro MaTepuaJa

CBer Kak dreKTpoMarHuTHas BoTHAa. OCHOBHBIC 3aKOHBI T€OMETPHIECKON ONTHKH (3aKOHBI: OTPaskKEeHHUS,
TIPETIOMJICHUS ¥ TTOJTHOTO OTPAKCHUS).
Hucrniepcus cera. Lpera Ten. Pasmoxenune 0enoro ceera nmpu3Moi.

14

1,2




JucnepcronHslii (mpu3Matiyeckuii) crekTp. Clio)KeHHe CIIeKTpaIbHBIX IBETOB. BUIIBI CTIEKTPOB.
Wnrepdepennns ceera. Korepentnocts. VHTepdepenius cBera B IpHpoje, IPUMEHEHNE €€ B TEXHHKE.
Hudpaxnus ceera. Jludpaxumonnas pemerka. Judpakiuonnstii cnexrp. [lonsrie o nonspuzanum.
Pa3nuuHble BUABI 2JIEKTPOMArHUTHBIX U3Iy4€HHUH, UX CBONCTBA U MPAKTUUECKHE TPUMEHEHHUS.
Onruueckue npudopsl. Paspemmaromas cnocoOHOCTh ONTHYECKUX TPHOOPOB.

IIpakTnuyeckas padora Ne 11
OnpezieneHue NoKkas3aress OpeIoMIIeHHs CTeKIa

2,3

IIpakTnyeckas padora Ne 12. Habnronenve sineHniit nHTEpQEpeHITUN U JU(PAKIIH CBETA.

2,3

CamocrosiTenbHas padora NeNe25, 26
VYnpagsieHue JIyHOXO0M U JPYTMMH KOCMHUUECKMMU KOPaOIIsIMH
BonzoBas ontuka

Tema 4.2

KBanroBasi onTuka

Conep:xanue yueOHOro MaTepuaja

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

dotorddekT. 3akonsl horodpdekra. [Ipumenenne dporoaddekra.

TexHUYECKUE YCTPONCTBA, OCHOBAHHBIC HAa MCIIOIb30BAHUHM (POTOI(PGEKTA.

1,2

CamocTosiTeibHas padora NeNe27, 28, 29

[Nouck HeoObxoaumoii nupopmaruu B cet MHtepHeT Ha Tembl: «Posb cBera B pororpadum».
CocTaBUTh KOHCIIEKT Ha TeMY: «PEeHTIeHOCTPYKTYPHBIH aHAJIHM3 U €r0 MCIIOIb30BAHHE).
Perrenue 3ama4 Ha 3akoHbl hoTodddekra

Paszgen Ne 5

CTpoelme aToMa U aTOMHOI'0 siipa

10

Tema 5.1

CTpoelme aToMa U aTOMHOI'0 siipa

10

Conep:xkanue yueOHOro MaTepuajia

CrpoeHue aToMa: IUIaHETapHAast MOAENb aToMa U Mozienb bopa.

IToctynatsr bopa. [Tornomenne u ucnyckanue cBera aToMoM. KBaHTOBBIE T€HEPATOPBI.
CtpoeHne aTOMHOTO siipa. JHeprun CBsi3U. CBSA3b MAcChl U SJHEPTHH.
PannoakTuBHOCTE. SlnepHbIE peakuuu. SInepHas SHEPreTHKa.

PanoakTHBHBIE M3ITy4EHHSI U MX BO3ACHCTBIE HA KHUBbIE OPTaHU3MBL.

10

1,2

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

2,3

CamocrosiTeibHas padora NeNe30, 31, 32

Poms mocrymaroB Bopa, OcHOBa KBaHTOBOI TEOpPHH TUTAHETAPHOTO aToMa, DU3UUECKHA CMBICI OIBITOB Pesepdopaa
A. Bekkepers, cynpyroB Kropu, 3. Pesepdopna, JI.W. MerneneeBa, U.B. KypuaroBa u Apyrux y4eHsIX (OXHOTO U3
YYEHBIX )

CrpoeHne aToMa ¥ aTOMHOTO sIpa

Paznen 6

Iposronns Beeennoit

10

Conep:xaHue y4eOHOro MaTepuaJa




Bonemoit B3psIB. Bo3MoxkHBIE cieHapuu 3Bontonuu Beenennoil. beckoneunocts BeeneHHOM.
Hama 3Be3nHas cucrema — 'anakTuka.

Opomonus U SHeprus ropeHus 3se3a. ConHile psanoBas 3Be31a Hamen ["anakTuku.
TepmosinepHslii cuntes. [IpobieMbl TEpMOSAEPHON IHEPTETUKH.

OO0pa3oBaHue IUTaHET COTHEYHOM crcTeMbl. CoJHEYHasl CHCTeMA.

Py0e:xnbIii KOHTPOIb Ne2 (cemectp 2)

1,2
1,2
1,2
1,2

CamocrositesibHas padora NeNe33, 34

TepmosnepHslii cunte3 Ha CoHile — HOBas BEpCHsl

3akoH Xa00ma 1 «pa3zderanue» rajJakTyK, 3aKOHBI SBOJTIOLNH BCEJICHHOHN YacTh KPUTHUKA TEOPHUH OOJBIIOTO B3pHIBA.

A==

Bcero

183

Jl1s XapaKTepHUCTHKU YPOBHSI OCBOGHHSI y4€OHOT0 MaTepralia HCHOJIB3YIOTCS CIEAYIONUe 0003HAUCHHS:

1. — 03HaKOMUTENBHBIH (y3HABaHUE paHee N3y4EHHBIX OOBEKTOB, CBOHCTB);

2. — penpOYKTHBHBIH (BBIIIOJHEHHE JICSITEINBHOCTH MO 00pa3ily, MHCTPYKIIMH WU TI0JT PYKOBOACTBOM )

3. — IpOAYKTUBHBIH (IJIAHUPOBAHUE U CAMOCTOSTENILHOE BHINOJIHEHHE ACSTEIBHOCTH, PEIICHNE TPOOIEMHBIX 3a1a4)




3. YCJIOBUS PEAJIMBAIIAN YYEBHOU JAUCHUILJINHBI

3.1. TpeOoBaHus K MaTepHAJILHO-TEXHUYECKOMY 00ecIeYeHHIO.
Peanuzanmss  yueOHOM  aucHUIiMHBI — TpeOyer  Hainuuus  yd4eOHOro  kaOuHera
EctecTBeHHOHAYYHBIX AUCIUIUINH:
O6opynoBanue yueOHOT0 KaOMHETA.
[Tocanounble MecTa CTYIEHTOB.
PabGouee mMecTo mpenogaBarens.
PabGouas menoBast qocKa.
Harnsaneie mocobust (yaeOHUKH, OTIOpHBIE KOHCTIEKTHI-IIJIAKAThI, CTEH]IbI, KAPTOUKH,
pa3aaTouHBI MaTepHall, KOMIUIEKTBI IPAKTHYECKUX padoT).
Texnnyeckue cpeacTBa 00yyeHus:
e [IK c nmuIeH3HOHHBIM TPOTPAMMHBIM 00ECTIEYCHUEM U TPOEKTOP
e llnTepakTuBHAs KOCKA.
e [IpeseHTanuu K 3aHATUAM.

3.2 UndopmanuoHHoe odecriedyeHue 00yueHust

[lepeyeHr peKOMEHIYeMBIX YYEOHBIX W3JaHHN, WHTEPHET PECypCOB, JOTIOJHUTEIHLHOMN
JUTEPATYPHI

OCHOBHbIE HCTOYHUKH:

1. ®enopora B.H., ®usuka: yuel. 1js CTYACHTOB YUpeKIEHUN cpell. nmpod. oOpa3zoBaHus /
®enoposa B. H., ®ayctos E. B. - M.: [D0TAP-Menua, 2013. - 384 c. - ISBN 978-5-9704-
2517-6 - Texkcr: oanektponnbii // OBbC "Koncymerant crymenrta": [caiit]. - URL:
http://www.studentlibrary.ru/book/ISBN9785970425176.html

2. ®enoposa B.H., ®uzuka: y4ued. s CTyIeHTOB yUpeKIeHUM cpea. mpod. oOpazoBanus /
®enoposa B. H., ®ayctos E. B. - M.: [D0TAP-Menua, 2015. - 384 c. - ISBN 978-5-9704-
3141-2 - Tekct: amektponubii / O3BC "KoncympranTt crymenta": [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970431412.html

JlonoiHUTe/IbHbIE UCTOYHUKHU:

1. BumnsikoBa, E.A. ®usuka. CoopHuk 3amad. EI'D, onmuMmmuasl, S5k3aMeHBI B By3: y4eOHOE
nocooue / E.A. BumnsikoBa. — 4-¢ u3a. (91.). — Mocksa: Jlaboparopus 3Hanui, 2015, —
339 c. — ISBN 978-5-9963-2891-8 — TekcT: 31eKTpOHHbIN // DNeKTPOHHO-OHOIMOTeUHAS
cucrema «Jlanby: [caitt]. — URL: https://e.lanbook.com/book/66347

2. ®enopoBa B.H., ®uzuka: y4ed. 11 CTyIEHTOB yupexIeHUi cpea. mpod. odpazoBaHus /
®enoposa B. H., ®aycros E. B. - M.: I'DOTAP-Menua, 2015. - 384 c. - ISBN 978-5-9704-
3141-2 - Texkct: snexktponnsiii / DBC "Koncynprant cryaenta": [caiiT]. - URL:
http://www.studentlibrary.ru/book/ISBN9785970431412.html

HNHuTepHer-pecypcesl:

1. https://e.Janbook.com — 9bC «Jlanp»

2. http://www.iprbookshop.ru — 9bC «Iprbook»

3. http://www.studentlibrary.ru — 9bC «KoHCynbTaHT cTyneHTa»



http://www.studentlibrary.ru/book/ISBN9785970425176.html
http://www.studentlibrary.ru/book/ISBN9785970431412.html
https://e.lanbook.com/book/66347
http://www.studentlibrary.ru/book/ISBN9785970431412.html
https://e.lanbook.com/
http://www.iprbookshop.ru/
http://www.studentlibrary.ru/

4. KOHTPOJIb U OLEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOIl
JUCHUIINHBI

KoHTpons ¥ oOLEHKa pe3yJbTaToB OCBOCHHMS Y4eOHOH IUCHUIUIMHBI OCYIIECTBISETCS
IIPENOAABATENEM B IIPOLECCE ITPOBEACHMS IPAKTUYECKUX 3aHATUN, TECTUPOBAHMSL.

Pe3ynbTaThl 00yyeHus

®opMbI U METOABI
KOHTPOJISl M Ol€eHKHU
pe3yJabTaToB 00y4eHHsl

OcBoeHue coaepkanusi y4eOHOM AUCIMIUIUHBL «Du3nkan,

o0ecrieynBaeT JOCTI)KEHHE CTYJICHTaMH  CIEIYIONINX
pe3ynbmamos:
JAUYHOCIMHBIX:
—4YyBCTBO TOPAOCTH U YBaXEHUS K HCTOPUU U

JOCTHXKEHHUSIM ~ OTEUECTBEHHOM (PU3MYECKONW HayKH;
(u3nyecKu rpaMOTHOE MOBEJIEHUE B MPOPeCCHOHATBHOMN
NEeSITEIbHOCTH U B OBITY IpH oOpallleHuu ¢ npudopamu u
YCTpOMCTBaMU;

—TOTOBHOCTH K ITPOJIOJKEHHIO 00pa30BaHUs U TIOBBIIICHUS

kBaMukanuu B HU30paHHOW  MpodeccHOHAIbHOMN
NESITeTbHOCTH W OOBEKTHBHOE OCO3HAaHHE  POJIH
(bMBUIECKUX KOMIIETEHIIUN B ATOM;

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

—CaMOCTOSITEJIbHO IOOBIBaTh HOBBIC IS ce0s1 (pU3MIEeCKre
3HAHMS, MCIOJB3YS JUIS 3TOTO JOCTYIHBIC HCTOYHHKH
nHpopMmaiuu;

—yMeHHUE BBICTPaNBAaTh KOHCTPYKTUBHBIC
B3aMMOOTHOIICHUSI B KOMAHJIE IO PEIICHUIO OOIINX
3a/1ay;

—yMeHHUE VIIPaBJIATH CBOEH MMO3HaBaTEIbHOMI
NEeATEIbHOCThIO, TPOBOJUTH  CAMOOIIGHKY  YPOBHSI
COOCTBEHHOTO MHTEIUICKTYaJIbHOT'O Pa3BUTHSI.

MemanpeomMenmHnbix:

—HCIOJb30BaTh  pa3jdYHbIe BHIBI  IIO3HABATEILHOM
NCSATCILHOCTH  JUIS  pelIeHHs  (PU3UYEeCKHX  3ajad,
MPUMEHSTh OCHOBHBIC METObI MO3HAHMS (HAOIIOACHNE,
OTIHCaHWEe, W3MEpPEHHE, JKCIEPUMEHT) s H3YYCHUS
Pa3IUYHBIX CTOPOH OKPYKAIOIIEH JeCTBUTENLHOCTH;

—HCTIOJIb30BaTh OCHOBHBIE MHTEJIEKTYaIbHbIE OMEPAIIUU:
MOCTaHOBKA 33724, (popMyIupoBaHUE THIIOTE3, AHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IIeHne, cucTeMaTH3aIus,
BBISIBIICHHE TPUYUHHO-CIEJACTBEHHBIX CBS3€H, TOUCK
aHayoroB, (GOpPMYIUPOBAHUE BBIBOJOB MJIS HM3YYCHHUS
Pa3IUYHBIX CTOPOH (PU3UYECKHX OOBEKTOB, (PU3NIECKUX
SBICHUA © (U3MYECKUX TIPOILECCOB, C KOTOPBIMH
BO3HHMKAET HEOOXO0IMMOCTh CTaJIKUBAThCS B
npodeccuoHanbHOM cdepe;

KoHTpoib YCBOCHHUS
3HAHUM  MPOBOJUTCA B
dbopme TecTUpOBaHUSA U
KOHTPOJBbHBIX padoT.

KounTpons dopmupoBanus
YMEHHI TPOU3BOJAUTCS B

dbopme 3aIIUThI
MPaKTUYECKUX PaboT.
[TpomexxyTouHas
aTTecTauus o

JTUCIUTIIINHE TPOXOIUT B
COOTBETCTBUU C Yy4EOHBIM
IUIAaHOM o
CIIELAATHLHOCTH.




—YMEHHUE TEHEpUpOBaTb WJEH U OIPEAEATh CPEACTBA,
HE0OXOAUMBIE JJISl MX pealln3alny;

—HCIIO0Jb30BaTh Pa3jIMYHblE UCTOYHUKU ISl TOJyYEHUs
¢usnyeckoit uMHpOpMAIMK, YMEHUE OICHHUTh €&
JIOCTOBEPHOCTH;

—aHANU3UpOBaThb U  NPEJICTaBISATH HH(OpPMALMIO B
Pa3IMYHbIX BUJAX;

—MyOMMYHO TIPEACTABIATH PE3YIbTAThl COOCTBEHHOTO
UCCIIEIOBAaHUS, BECTHM  JUCKYCCUHM, JOCTYIHO U
rapMOHMUYHO  coueTass  cojaepkaHue u  (Hopmbl
MpeAcTaBiIsieMol HHGOPMAITHIH.

npeomMemHovix:

—Cc(hOPMHUPOBAHHOCTh TMPEJCTABICHUNA O POJIM U MECTE
(GuU3MKM B COBPEMEHHOM HAyyHOM KapTUHE MHUpa;
MOHMMaHHe (U3NYECKON CYIIHOCTH HaOI0JaeMBbIX BO
Bcenennoil sBneHUil; NOHMMaHWE pPOIM (PU3NKU B
dbopmupoBaHUM  Kpyroopa U (YHKIIMOHAIHHOU
IPaMOTHOCTH YeJIOBeKa JJISi PELIEHUs MPaKTHYECKUX
3azay;

—BJIaJIEHUE OCHOBOTIOJIAraloIUMHU buznyecKuMu
MOHATHUSIMH, 3aKOHOMEPHOCTSAMHU, 3aKOHAaMU U TEOPHUSIMU;
YBEpEHHOE HCIOJIb30BaHUE (PU3NUECKON TEPMUHOJIOTUU
Y CUMBOJIUKH;

—BJIaJICHUE OCHOBHBIMH METOJaMHU HAy4YHOTO MO3HaHMS,
WCTIONb3YyeMbIMU B (pu3uKe: HaOMIO/IEHHEe, OIHMCAHUE,
U3MepeHue, SKCIIEPUMEHT;

—yMeHHs ~ 00pabaThIBaTh  PE3yJdbTaThl  W3MEPCHHH,
OoOHapy)XHBaThb 3aBHUCHUMOCTb MEXIy (PU3NYECKUMU
BEITUYMHAMHU, OOBSCHATH TOJYYCHHBIE pE3ylIbTaThl W
JieNaTh BBIBOJIBI;

—cQOpMUPOBAHHOCTh  YMEHHS  pemath (usnueckue
3a/1a4u;

—C(QOpPMUPOBAHHOCTh YMEHHS MPUMEHATH IOJIy4YE€HHBIE
3HaHMUS Uil OOBSICHEHHsS]  YCIOBUH  IPOTEKaHUS
(bu3nyuecKux SIBICHUN B MPUPOE, B MPOoPeccCuOHATBLHOMI
chepe M JUIA TPUHATUS TPAKTUYECKUX PpEHICHUH B
MTOBCE/THEBHOM JKU3HH,

—Cc(QOpPMUPOBAHHOCTh ~ COOCTBEHHOM  MO3UIMH  TIO
OTHOIICHHUIO K (PU3MUYECKON HHPOpMAINH, MOJIydaeMOil
13 Pa3HBIX UICTOYHHKOB.




