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1. IACIIOPT PABOYEM IMPOT'PAMMBbI YYEFHOU JUCIHUATIIAHBI I111.03 ®U3UKA

1.1. Ob6sacTh NpuMeHeHHus padoyeil NPOrpaMMbl

Pabouas mporpamma ydeOHOW AMCUUIUIMHBI SIBISIETCS YacThIO IMPOrPaMMbl TOJATOTOBKU
crienuanucToB cpenHero 3BeHa B cooTBercTBUU ¢ PI'OC mo cnemmansHocTu CIIO 11.02.02
Texauueckoe 00CITy)KUBaHHE U PEMOHT PAJHOAIEKTPOHHON TEXHUKH (TI0 OTPACIISIM).
1.2. Mecto y4eOHOH IUCHMIIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CHELHAJTUCTOB
CpeIHero 3peHa:
[IpodunbHas aucnumInHa 0011e00pa30BaTEIHHOTO UKJIA.
1.3. Hean n 3ana4yu y4eOHOM AMCUMILVIMHBI — TPeOOBAHMA K pe3yJIbTaTaM OCBOCHUS] y4eOHOMH
AUCUMIJIHHBI:
OcBoeHnne coaepkaHusl yueOHOW MuCHUIUIMHBI Pu3nka, 00ecrednBaeT JTOCTUKEHUE CTYIEHTaMU
CIIEAYIOIUX Pe3yibmamos:
JAUYHOCIMHBIX:

— YyBCTBO TOPJOCTH W YBO)XCHHUS K UCTOPUU M JOCTIDKEHHUSM OTEYECTBEHHOW (U3NYECKOM
HaykH; pU3MUeCKU TPaMOTHOE MOBEACHNE B TPO(PECCHOHANBHOM NESTENHOCTH U B OBITY IpU
oOpallleHrnHu ¢ MpubopamMu U yCTPOUCTBAMH;

— TOTOBHOCTh K MPOJOJDKEHHIO OOpa30BaHWS M TIOBBHINICHWS KBaTU(HUKAIMA B H30paHHOM
npodeccuoHaIbHON  AESITETbHOCTH M OOBEKTHBHOE OCO3HAHHE pPOJH  (PU3HUECKUX
KOMIIETEHITUN B ATOM;

— YMEHHE WHCIOJb30BaTh IOCTHUKEHHSI COBPEMEHHOM (u3nMueckod Hayku M (HU3HUECKUX
TEXHOJIOTUH Ul MOBBIIIEHUS! COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHUs B BbIOpaHHON
po(hecCHOHAIBHON AEATEIbHOCTH;

— CcaMOCTOSITENIbHO JOOBIBaTh HOBBbIE A ceOs (pu3Mueckue 3HaHMS, UCHOJb3Yys Ul 3TOrO
JOCTYIHbIE HICTOYHUKU MH(DOpPMALIH;

— yYMEHHE BBICTpauBaTh KOHCTPYKTUBHBIE B3aMMOOTHOLIEHHS B KOMaH/E 110 PEIICHUI0 00X
3ajay;

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

MemanpeomMemHvlx:

— HCII0JIb30BaTh Pa3JIMYHbIE BUJIbI [I03HABATEIILHON JEATEIHOCTH JJIs peIlleHUs] (PU3NYECKUX
3aja4, NMPUMEHATh OCHOBHBIE METOJbl MO3HaHMA (HAOJIOJECHUE, ONMCaHHE, U3MEpEHMHE,
SKCIEPUMEHT) sl U3YYEHHs pa3IMUHbIX CTOPOH OKpYXarolel 1eHCTBUTENbHOCTH;

— MHCIIOJIb30BaThb  OCHOBHBIE  WHTEJUIEKTyalbHblE  OINEpalUd:  I[OCTAHOBKA  3ajauyM,
(dopMynupoBaHUE TMIOTE3, aHAJIU3 U CHUHTE3, CpaBHEHHE, 000OlIeHue, cucTeMaTh3anus,
BBISIBJICHUE IPUYMHHO-CIIEICTBEHHBIX CBs3€H, IOUCK aHAJIOTOB, (POPMYJIMPOBAHUE BHIBOJIOB
JUIL U3YYEHUS pa3IM4yHbIX CTOPOH (U3NYECKUX OOBEKTOB, (DU3UYECKUX SIBICHUH U
(GU3MYEeCKUX MPOLECCOB, C KOTOPHIMH BO3HUKAeT HEOOXOJUMOCTh CTaJIKMBAaThCS B
npodeccuoHanbHOM chepe;

— yYMEHHE T'€HepHUPOBATh UJIEH U OTIPENIENIATh CPEACTBA, HEOOXOJUMBIE [UI UX pPeaTu3allu;

— HCIOJIb30BaTh Pa3IMYHbIe UCTOYHUKM JUIS MOTydeHUs (pu3nyeckod MHPOpMaluu, yMEHHE
OLICHUTH €€ I0CTOBEPHOCTB;

— aHaNIM3MPOBATh U MPEJICTABIATH HH(YOPMAIIMIO B Pa3INYHBIX BUAAX;

— nyOJIMYHO TMPEeJCTaBIATh PE3yAbTaTbl COOCTBEHHOI'O HCCIIEOBAHMs, BECTH JUCKYCCHH,
JOCTYITHO U TapPMOHHYHO COYeTasl coJepKaHue 1 (opMBbI IpeacTaBIsieMOi HHPOpMaIUH.

npeomemmuuix:

— c(opMHUPOBAHHOCTH MPEJICTABICHUH O POJNM U MecTe (U3UKH B COBPEMEHHON Hay4dHOMN
KapTHHE MUpa; TOHUMaHHE (PU3HMUECKON CYIIHOCTH Ha0JII0JaeMbIX BO BeeneHHOW SBNIEHUI;
MOHUMaHUe poJid (U3MKU B (OPMHUPOBAHUHU KPYro3opa U (PyHKIMOHAIBHOW IPaMOTHOCTH
YeJioBeKa [yl PeleHNs MPAKTUYECKUX 3a/1a4;



— BJIQJICHUE OCHOBOIIOJIATAIOIUMHE (PU3NUECKUMU MOHATHAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TEOPUSMH; YBEPEHHOE HUCTOJIb30BaHNe (PU3MUECKON TEPMUHOJIIOTUU U CUMBOJIMKH;

— BIJIQJICHWE OCHOBHBIMH METOJAAMU HAy4YHOTO IIO3HAHMS, HCIOJIB3YeMbIMH B (PHU3HKE:
HaOJI0/IeHUEe, ONIMCAaHUEe, U3MEPEHNE, SKCIICPUMEHT;

— yMeHHs 00pabaTeIBaTh pe3yibTaThl H3MEPEHUH, OOHAPYKMBAaTh 3aBHCUMOCTH MEXKIY
(GU3NIECKUMU BEIMYMHAMU, OOBSICHSITH OTYYEHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

— chopMHUpPOBaHHOCTH YMEHHUS pemaTh (GU3NIECKHUE 3a1a4H;

— chopMHUPOBaHHOCTH YMEHUS MPHUMEHSATH MOJYYCHHBIC 3HAHUS Ui OOBSCHEHHS YCIIOBHA
MpoTeKaHusl (PU3NYECKHX SIBIICHUH B PHUPO/IE, B POPEeCCHOHATBHOM cepe U sl IPUHATHS
MIPAKTUYECKHUX PEIICHUN B IIOBCEAHEBHOM KU3HU;

— c(pOpPMHUPOBAHHOCTh COOCTBEHHOM MO3UIIMM IO OTHOIICHUIO K (PU3MUECKON HH(pOpMAINH,
II0JIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

1.4. KotnuecTBO 4acoB Ha ocBOeHMe pado4eil mporpaMMbl y4eOHOM TUCHUIINHBI:
MaKCUMaJIbHOM yueOHOU Harpy3ku oOydatoerocs 183 yaca, B TOM uucie:
00s3aTenbHOM ayIuTOpHOH yueOHOM Harpy3ku oOyuaromierocs 122 yaca;
CaMOCTOSITEIFHON Pab0OThI 00yUaromerocs U KoHcyapTanuu 61 Jac.

2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIHUTIIMHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThl

Bun yueOHo# padboThl O0bem yacoB
MakcumaJjibHasi yueOHasi HArpy3Ka (Bcero) 183
Oobs13aTesibHAsI ayAUTOPHAs yyeOHasi HArpy3ka (Bcero) 122
B Tom uncie: npakTuyeckue v 1abopaTopHbIe 3aHATHS 26
CamocrosiTejibHasi paboTa 00y4arierocsi 1 KOHCYJbTaluii (Bcero) 61
[IpomexxyrouHas arrectanus B popme 3K3aMeHa




2.2. TemaTnuyeckuii I1aH U cofep:kanue yueOHou qucuuminnsl [1/1.03 dusznka

HanmenoBanue
pasziesoB U TEM

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

O0BeM yacoB

YpoBeHb
OCBOCHHS

1

2

w

4

BBenenne

Conep:xanue yueOHOro MaTepuajia

dusuka — HayKa o Impupoze. ECTeCTBeHHOHay‘-IHLIﬁ MCTOA IO3HAaHMs, €0 BO3MOXHOCTH U I'PaHUIbI IPUMCHUMOCTU.
MOZ[eJ'IPIpOBaHI/Ie (1)I/I3I/I‘IeCKI/IX SIBJICHUN U IIPpO1ECCOB. Poinn OKCIICPUMECHTA U TCOPHHU B POLCCCE MO3HAHUA TPUPOALI.
dusnueckue 3ak0HbI OCHOBHEBIE 2JIEMEHTEI (bHSH‘IECKOﬁ KapTHUHBI MUpa.

1

CamocrosiTenbHast padora Nel, 2
®dusuka B Moeli ipodeccuu
dusnka BaxkHa, HU3KMKA HY)KHA

Paznein 1.

Mexannka

Tema 1.1.

OCHOBbI KHHEMATHKH

Cojnep:xkanue yueOHOro MaTepuaja

OTHOCHUTEILHOCTh MEXaHUYECKOT O JBWXCHUA. CucreMsl OTCUETA. XapaKTepI/ICTI/IKI/I MECXaHHYCCKOIo JIBHXXCHHUA:
HepeMelleHne, IyTh, CKOPOCTh, YCKOPEHHUE.

Bunp! 1BrkeHus: paBHOMEPHOE, PABHOYCKOPEHHOE U UX TpauIecKoe OIHMCaHue.

JIBrKeHME 110 OKPYKHOCTHU € IIOCTOSIHHOM IO MOAYJIIO CKOPOCTHIO. LleHTpocTpeMurenbHoe yckopenue. JIuneitHas u
YTJI0Bast CKOPOCTH.

1,2

IIpakTuyeckas padora Nel
V3ydeHne 3aBUCHMOCTH IepHOJa KOJIeOaHUH HHUTSHOTO (WM MPYKHHHOI'O) MasTHHKA OT JUIMHBI HUTU (WJIM Macchl

rpy3a).

2,3

CamocTosiTeibHas padora Ne3
OCHOBBI KHHEMATHUKU

Tema 1.2

OCHOBBI JUHAMHUKH

Conep:xkanue yueOHOro MaTepuaja

Biaumopneiictue Ten. [Ipuniun cynepmosurmn cut. 3akoHsl Herotona. UHeprmansHbie cucteMbl oTcuera. Cuma.
Macca.

3axoH BcemupHoro Tsarorenus. Bec. Heecomocts. [leperpy3ku. Kocmuueckne ckopocTH.

Cwtel Tperns. Cuna ynpyroctu. 3akoH ['yka

1,2

CamocrosiTenbHas padoraNeNed, 5, 6

OCHOBBI TUHAMHUKH

Cua TpeHus B )KUBOH IIPUPOJE

WHepuunaibHple 1 HEMHEPIUATbHBIC CUCTEMBI OTCUETa B OPUECHTAIIMH YEIOBEKA.

Tema 1.3

3aKoHBI COXpaHEeHHusl B MEXaHHUKe

Conep:xaHue y4eOHOro MaTepuaJa

PyGe:xublii KOHTpOIb Nel

12,3




Nmmynbe Tena. 3aKoH COXpaHEHUsT UMITYIbCA.
PeaxtuBHOE nBmkeHUE. MexaHudeckas padota. MOIIHOCTE.
Kunernueckas sHeprus. [loTeHumanpHast 3Heprust. 3aKOH COXpaHEHHsI MEXaHUYECKON YHEPTUH.

IIpakTnuyeckas padora Ne2
CoxpaHeHHe MeXaHW4IeCKOM OHCPI'vU IpHU ABMKCHHUU TCJIa 11O I[eﬁCTBPIeM CHJI TSDKCCTH M YIIPYT'OCTH.

2,3

CamocrositesibHas pabora NeNe7, 8
3aKOHBI COXpPAaHCHUA B MCXaHHUKE
Ycnexu B 0CBOGHHH KOCMHUUYECKOTO MPOCTPAHCTBA.

Paznmen 2

Mouiekyasipuas ¢pusuka. Tepmonnnammuka

Tema 2.1

OcHOBHBbIE NOJT0KEHHUSI MOJICKYIAPHO-KHMHeTH4Yeckoil Teopun (MKT)

Cojnep:xanue yueOHOro MaTepuaja

Macca u pasmepsl Monekyi. KonnuectBo BemectBa. OcHoBHble nonoxxkenus MKT. WaeanbHerii ras.
Tepmoaunamuueckue napamerpsl. JlaBnenue raza [onstue Bakyyma. Temnepatypa. TepMoanHaMmudeckas mikana.
AOcoiroTHas TeMIiepaTypa - Mepa cpeiHel KHHETHYECKOH DHEPTHU MOJIEKYIT

OcHoBHoe ypaBHeHne MKT. YpaBHeHHe cOCTOSTHHS MJIeaJIbHOTO Ta3a. ['a30Bble 3aKOHBI U HX rpaHKH.

1,2

IIpakTHyeckasi padora Ne 3.
OmnpejesieHne OTHOCUTENBHOMN BJIQXKHOCTH BO3yXa C MOMOIIBIO TUTPOMETpa M ICUXPOMETPA.

2,3

CamocrositesibHas paGora NeNe9, 10, 11
Hcropust aTOMUCTHUECKUX YUEHUI

M.B. JlomoHOCOB — 0cHOBOMONOXKHUK MKT
OcnHoBsl MKT. MneanbHblii ra3

Tema 2.2

OCHOBBI TEPMOJIUHAMUKHA

Cojep:xkanue yueOHOro MaTepuajia

BHyTpeHnHs1s sHeprus uaeansHoro rasa. Pabora B Tepmoanaamuke. KonndecTBo TEmIoThl
IepBoe Hauano0 TEPMOAMHAMUKH M IPIMEHEHHUE ero K n3onporeccam. Odpatumble 1 HeoOpaTuMble nporecchl. KITJT
TETUIOBOT'O JIBUraTeNs ¥ OXpaHa OKpY)Karomiel cpepl.

1,2

CamocTosiTenbHas padora Nel2
TeruoBble IBUraTENU U 3aIPA3HEHUE OKPY)KAIOILIEH CPebl

Tema 2.3

ArperaTHue COCTOSAHUA U (baSOBble nepexoabl

Conep:xkanue yue0HOro MaTepuaja

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

XapaKTepHUCTHKA KHUAKOTO COCTOSHHSI BEIIECTBA.

[ToBepxHOCTHOE HATSHKEHHE M cMaunBaHue. KamispHbIe SBICHUS OBITY IPUPOJIE, TEXHUKE U METUIINHE.
Py0e:xkHbIii KOHTPOJIb No2

1,2,3

IIpakTuyeckas padora Ned
Omnpenenernre K03 GUIMEHTa IOBEPXHOCTHOTO HATSDKEHHS KUIKOCTH.

2.3

IIpakTuyeckas padora Ne5
HaOumonenue 3a pocToM KpHCTAJUIOB B PACTBOPE.

2.3




CamocrositenbHas padora NeNel3, 14
ArperatHble cOCTOSIHUS U (Pa30BbIE TIEPEXO/IBI
TBepasle Tena

Paznen 3

JJIeKTPOAUHAMHUKA

48

Tema 3.1

OCHOBBI YJIEKTPOCTATHKH.

Cojnep:xanue yueOHOr0 MaTepuajia

BzanmogzeiicTBue 3apsKEHHBIX Tel. DIEKTPUYECKHH 3aps. 3aKOH COXPaHEHUs MIEKTPHYECKOro 3apsia. 3aKOH
Kynona.

Onextpudeckoe nojie. CUIIOBbIE JIMHUU 3IEKTPUUECKOro noisl. HanpseHHOCTh 31eKTpUYecKOro moJs.

Iorennuan. PazHocTs noreHnnanos. [IpoBOJHNUKN B 371€KTPUUECKOM MoJIe. DNIeKTpuueckas eMKocTb. KonneHcaTop.
JMDIEKTPUKY B DJIEKTPUYECKOM MOJIE.

1,2

Tema 3.2

3aKoHBI MOCTOSTHHOTO TOKA

Cojnep:xkanue yueOHOro MaTepuajia

ITocTosHHBIHN 21ekTpudeckuii Tok. Cuiia TOKa, HaIPsHKEHUE, SIEKTPUUYECKOe CONPOTHBIeHHE. 3akoH OMa 1T yJacTka
LETH.

ITocnenoBarenpHOE U MapauienbHOE COeMHEHMs MPOBOAHUKOB. DJIC NCTOYHMKA TOKA.

TennoBoe neiicTBUE 3IeKTpUUecKoro Toka. 3akoH Jxoyns - JIeHia. MOIIHOCTB 3JIEKTPUYIECKOTr0 TOKa

1,2

IIpakTH4eckast padoTa Ne6
V3ydenne 3akona OMa Juisl y4acTKa IIelH.

2,3

IIpakTuyeckas padora Ne 7
Omnpenenenne 3/IC 1 BHyTpEeHHET'0 COPOTHUBIICHHS HCTOYHHKA ANEKTPUIECKOI SHEPTHH.

2,3

CamocrosiTeibHasg padora NeNel5, 16

3aKOHBI TOCTOSHHOT'O TOKA

U3 xwu3nu u nesrensHocty yuéHeix, (Modde, Munnmken, ["ansanu, Bonbta, Om).
(ITpumeuanue! CTyAeHT MOXKET JieNaTh 0030p MO OAHOMY YYEHOMY)

Tema 3.3

MarnuTHoe noJie

Conep:xkanue yueOHOro MaTepuajia

BsaumonerictBue TokoB. Marautel. JIMHMM MarHUTHON UHIYKLUU.

MarHuTHOE T0JIe IPSIMOT'0 TOKa, KPYroBOro u coneHonga. Criia B3aNMOIEHCTBHS MapauIeIbHBIX TOKOB.
Cmwra Amniepa. MarHuTHas HHAYKOWSA. MarduTHas HHOYKIUS TPSIMOTO TOKa, KPYrOBOTO U COJCHOHA.
Cua Jlopenna. [TpuHimn qedcTBUS 3IEKTPOABUraTeNs. DIEKTPOU3MEPHUTEIbHBIE TPHOOPHI.

12

CamocrosiTeibHas padora NeNel7, 18
YckopHTeH 3apsHKeHHBIX YaCTHI]
CozJlaHne «MarHUTHOM JIOBYIIKWY JUIS ITa3MBI B «TOKkaMakax»

Tema 3.4

DJIeKTPOMArHUTHAS MHAYKIHSA

Conep:xaHue yueOHOro MaTepuaJa

Omnsrter @apanes. MarauTaslii motok. [Ipasmmo Jlenta.
3aKoH IEKTPOMArHUTHON MHYKIIUH.
CamonHayKIms. UHAYKTUBHOCTh. DHEPTUS MATHUTHOTO TTOJISL.

12




IIpakTnuyeckas padora Ne 8
W3ydenue siBiIeHNs HJIEKTPOMArHUTHON WHIYKIIUH.

2,3

CamocrosiTenbHas padora NeNe 19, 20
Maiixn ®apaneii (1791-1867)
OneKTpoMarHuTHast HHAYKIHS

Tema 3.5

Kose6anns v BOJHBI

10

Conep:xanue yueOHOr0 MaTepuajia

MexaHnuueckue KoieOaHus. AMIDIMTY/IA, IEPHOT, YaCTOTa U (ha3a KOIeOaHUH.

CB0OOIHBIC ¥ BRIHYK/ICHHBIC KOJeOanus. Pe3oHaHc.

Mexannueckue BoIHbI. CBOWCTBA MEXaHHUECKUX BOJH.

[IpomonbHbIe U MTONepeyHbIe BOMHBL. [[inHa BoiHBL. CKOPOCTH PACpOCTPAHEHHS BOJTHBIL

3BYKOBBIC BOJTHBI. XapaKTEPUCTHUKHU 3ByKa: BBICOTA, TEMOP, TPOMKOCTh, HHTCHCHUBHOCTh. YJIbTpa- M HHPPA3BYKU B
JKUBOU NPUPOJIE.

10

1,2

IIpakTH4eckast padora Ne9.
OnpenesieHue JUIMHBI CBETOBOM BOJIHBI IPH OMOIIH TH(PPaKIMOHHOM pEelIeTKH

2,3

CamocrositenbHas padora NeNe21, 22
MexaHndeckue KOJ'IC63,HI/I$[ " BOJIHBI
Du3nYecKre OCHOBBI PEUH U CIIyXa YeJIOBeKa

Tema 3.6

IlepeMeHHBbIH TOK

12

Cojep:xanue yueOHOro MaTepuaja

CB0OO/IHBIE U BBIHYXKJICHHBIE dJIeKTpoMaruuTHole konebanus. ®opmyna Tomcona. [lepemennslit Tok. ['enepatop
HIEPEMEHHOI0 TOKa.

KaTymka HHAYKTUBHOCTH M KOHICHCATOP B CETU NIEPEMEHHOI0 TOKa. AKTUBHOE conpoTuBieHue. Tpancdopmarop.
[pousBoxcTBo, nepenada u nmotpedieHue >ekTpodHeprun. [Ipodnemsr sneprocdepexenus. TexHrka 6e30MacHOCTH B
00paIlEHNH € 3TIEKTPUIECKUM TOKOM.

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

[IpuHUMIIBI paguoCBs3U.

Py6exnblii KOHTPOIb Nel (cemecTp 2)

12

1,2,3

IIpakTuuyeckas padora Ne 10
OrmpenieneHne dIEKTPOEMKOCTH KOHIGHCATopa

2.3

CamocrosiTeibHas padora NeNe23, 24
Texnuka 6€30MacHOCTH B OOpAIIEHUH C SJIEKTPHIECKAM TOKOM.
Nmnenanc. DIeKTpOIpoOBOIUMOCTh OMOTOTMIECKUX TKaHEH.

Paszgen Ned.

Onruka

20

Tema 4.1

BouaHoBasi onTuka

14

Conep:xaHue yueOHOro MaTepuaJa

CBerT Kak >JeKTpoOMarauTHast BorHa. OCHOBHBIE 3aKOHBI TEOMETPHYECKON ONTHKH (3aKOHBI: OTPayKEHHS, TIPEITOMIICHHS
¥ TIOJTHOTO OTPaKEHIS).
Hucriepcus cera. [lpera Ten. PaznmoxeHne 0emoro cBera npu3Moi.

14

12




JucnepcronHslii (mpu3Matyeckuii) crekTp. Ciio)KeHHe CIIeKTpaIbHBIX IBETOB. BUIIBI CTIEKTPOB.
Wnrepdepennns ceera. Korepentnocts. VHTEpdepenus cBera B Ipupoze, IPUMEHEHHE €€ B TEXHUKE.
Hudpaxuus ceera. ludpaxumonnas pemerka. Judpakiuonnstii cnexrp. [lonsrie o nonspuzanum.
Pa3nuyHble BUABI 2JIEKTPOMArHUTHBIX U3Iy4€HHH, UX CBONCTBA U MPAKTUUECKHE TPUMEHEHHUS.
Onruueckue npudopsl. Pazpemaromas cnocoOHOCTh ONTHYECKHX MTPUOOPOB.

IMpakTnyeckasi padora Ne 11 2 2,3
OmnpejesneHue Mokaszaressi MpeJoMIICHHUsI CTeKIIa
MpaxTuyeckast padora Ne 12. HaGmonenue siBieHnii nHTEpQepeHny 1 AU PaKIIK CBETa. 2 2,3
CamocrosiTesibHass padora NeNe25, 26 4 3
YnpagsieHue JTyHOXO0M U JPYTUMH KOCMHUYECKHMHU KOPaOJISIMH
BonzoBas ontuka
Tema 4.2 KBaHTOBasi onTuka 6

Cojnep:xkanue yueOHOro MaTepuaja
I'mnoresa [Inanka o kBaHTax. DHeprus kBanTta. @otoH. TernoBoe u3nydeHue. BonHoBbIe 1 KOPITyCKYIIsIpHBIE CBOICTBA
CBeETa. 6 1,2
doroapdexr. 3akonsl poroaddexra. [Ipumenenue porosddexra.
TexHUYecKue ycTpolCTBa, OCHOBaHHBIE HA MCIONB30BaHNK (hoTod(dekTa.
CamocTosiTeibHas padora NeNe27, 28, 29 6 3
[Nouck HeoObxoaumoii nupopmaruu B cet MiHTepHeT Ha Tembl: «Posb cBeta B pororpadum».
CocTaBUTh KOHCIIEKT Ha TeMY: «PEHTTeHOCTPYKTYpHBIH aHAIU3 U €T0 HCIOIb30BAHUEY.
Pemenue 3aau Ha 3aKoHbI GpoTodddexra

Paznen Ne 5 CTpoeHne aToMa M AaTOMHOIO siApa 10

Tema 5.1 CTpoeHne aToMa M AaTOMHOIO siApa 10
Conep:xkanue yue0HOro MaTepuajia
CrpoeHue aToMa: IUIaHETapHast MOZENb aToMa U Moaelb bopa.
[ocrynater bopa. [ormomenre u ucnyckanue cBera aroMoM. KBaHTOBEIE TeHEPaTOPHI. 10 1,2
CtpoeHne aTOMHOTO siipa. DHeprun CBsi3U. CBA3b MAcChl U SHEPTHH.
PannoaxkTuBHOCTE. SnepHbIE peakuuu. SInepHas SHEPreTrKa.
PagnoakTHBHBIE H3ITy4EHHSI U MX BO3ACHCTBUE HA JKUBBIE OPraHU3MBL
IIpakTuyeckas padora Ne 13. Vzyuenne TpeKoB 3apsHKSHHBIX YAaCTHI[ 10 TOTOBBIM (OTOrpadusiM. 2 2,3
CamocrositeibHast padora NeNe30, 31, 32 6 3
Pones moctymaroB bopa, OcHOBa KBaHTOBOI TEOPHH TUTAHETAPHOTO aToMa, OU3UUECKHA CMBICI OIBITOB Pesepdopaa
A. Bekkepers, cynipyroB Kiopu, 3. Pesepdopaa, 1. Menneneera, U.B. KypuaroBa u Apyrux y4eHBIX (OXHOTO U3
YYEHBIX )
Crpoenne aToMa ¥ aTOMHOT'O sIpa

Pazgen 6 IpoJonus Beenennoii 10

Conep:xaHue y4eOHOro MaTepuaJa




Bonemoii B3psIB. Bo3MoxkHBIE cieHapuu 3Bontonuu Beenennoil. beckoneunocts BeeneHHo.
Hama 3Be3nHas cucrema — 'anakTuka.

Opomonus U SHeprus ropeHus 3se3a. ConHile psanoBas 3Be3/1a Hamen ["anakTuku.
Tepmosinepnslii cunTes. [IpoOeMbl TepMOsiIepHON SHEPTETHKY.

OO0pa3oBaHue IUIaHET COTHEYHOH cucTeMbl. CoJHEYHasl CHCTEMA.

PyGexublii KOHTPOIb Ne2 (cemectp 2)

10

1,2,3

CamocrositesibHas padora NeNe33, 34

TepmosnepHsbiil cunte3 Ha CoHIle — HOBasi BEPCHsI

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

IIpoMe:xyTOuHasi aTTecTanus B popMe IK3aMeHa

Bcero

183

Ji1s XapaKTepUCTUKU YPOBHSI OCBOCHHS Y4EOHOr0 MaTepralia UCIOJIb3YIOTCS CIEAYIONUe 0003HAUCHHSI:

1. — 03HAaKOMUTENBHBIN (y3HABaHUE paHee N3yYEHHBIX O0BEKTOB, CBOMCTB);

2. — penpOYKTHBHBIHN (BBIIIOJHEHHE JICSATEIBHOCTH MO 00pa3ily, MHCTPYKIIMHU WX TI0J1 PYKOBOACTBOM)

3. — IpOAYKTUBHBIH (IJIAHUPOBAHUE U CAMOCTOSTENILHOE BHIMOJIHEHHE ACSTEIBHOCTH, PElIeHHe MPOOIeMHbIX 3a71a4)




3. YCJIOBUS PEAJIMBAIIAN YYEBHOU JUCHUILINHBI

3.1. TpeGoBaHus K MaTepPUAIbHO-TEXHUYECKOMY 00eCIeYeHHuIo.

Peanmuzanmss  y4eOHOM  AucHMIUIMHBI — TpeOyeT  Hainuuus  yd4eOHOro  kaOuHeTra
EcTecTBeHHOHAYYHBIX AUCIUIUINH:

O6opynoBanue yueOHOT0O KaOMHETA.

[TocanouHble MecTa CTYIEHTOB.

Paboyee mecTo mpernogaBaTes.

Pabouas menoBas 1ocka.

Harnsmasie mocoOus (y4eOHUKH, OTIOPHBIE KOHCIIEKTHI-TUTAKAThI, CTCHIbI, KAPTOUKH,
pa3aaToyHbI MaTepua, KOMILJIEKThI 1a00paTOPHBIX padoT).

TexHuyeckue cpeacTBa 00yueHHs:

[1K ¢ Au1eH3nOHHBIM NPOrpaMMHBIM 00€CTIEYUEHUEM U ITPOEKTOP
WNHTepakTuBHAs JOCKa.
[Ipe3eHTanmnu K 3aHATHSM.

3.2 UndopmanuoHHoe odecriedyeHue 00yuyeHust

[TepeyeHr peKOMEHIYEMBIX YYEOHBIX W3JaHHUN, WHTEPHET PECypCOB, JOTIOJHUTEIHHOMU
JINTEPATYPBI

OCHOBHbIE HCTOYHUKH:

1.

l'opmau B.B. ®wusmka: ydeOHOe mocoOme mIsi cpeaHero mpodeccnoHaaIbHOTO
obOpazoBanust / B.B. I'opnau. — 2-e m3x., ucnp. u jgon. — Mocksa: M3garenbcTBo
Opaiit, 2019. — 215 c¢. — (IIpodeccmonampHoe oOpazoBanue). — ISBN
978-5-534-09366-7. — Texkct: osnexktponnsdi // OBC IOpaiit [caiiT]. —
URL: https://biblio-online.ru/bcode/438590

KpaBuenko, H. O. ®usuka: yuyeOHMK W  MPAKTHKYM JUIsI  CPEIHETO
npodeccuonaasaoro oopaszopanus / H. FO. KpaBuenko. — MockBa: M3marenscTBo
Opaiit, 2017. — 300 c¢. — (IIpodeccmonanmpHoe oOpazoBanue). — ISBN
978-5-534-01418-1. — Texkct: osnexkrtponnsidi // OBC IOpaiit [caiiT]. —
URL: https://biblio-online.ru/bcode/399848

lNopnau, B.B. ®usuka. 3amgaun, tecthl. MeToapl pemieHus: ydeOHOe mocodue s

cpegHero nmnpodeccroHanbHOTO oOpazoBanus / B. B. Topmau. — Mocksa:
NzparensctBO FOpaiit, 2019. — 301 c. — (Ilpodeccnonansuoe odpazoBanue). — ISBN
978-5-534-08112-1. — Teker: osnekrponusii // ObC Hpaiit [caiiT]. -

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

I[OHOJIHHTEJIBHLIQ HCTOYHUKMU:

1.

I'opnau, B. B. ®usuka. CamocrosTensHas padoTa CTyAeHTa: yueOHOe mocoOue s
cpeaHero npodeccuoHanbHOro oopasosanus / B. B. T'opmau, H. A. lBanos, M. B.
[InactuHuHAa. — 2-€ u3A., ucnp. u gon. — Mocksa : U3narenscrso Opaiit, 2019. — 168
c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-9834-4. — Tekcr:
anexktpoHHsi // OBC FOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/437552

lopnau, B.B. ®uszuka: mexanuka. DNEKTpUYECTBO M MarHeTusM. JlaGopaTtopHblit
MPAKTUKYM: ydeOHOe 1mocodue /Ui CpeHero npopeccuoHaibHOro oopasosanus / B.
B. I'opnau. — 2-e u3n., mepepad. u gom. — Mocksa: M3mparensctBo FOpaiit, 2019. — 171
c. — (ITlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-07608-0. — Tekcr:
anexktpoHHsi // OBC FOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/442146

BumnsikoBa, E.A. ®usuka. CoopHuk 3amad. EI'D, onuMmnuanel, 3Kk3aMeHbI B BY3 :
yuebHoe mocobue / E.A. BumnsikoBa. — 4-¢ m3a. (a1.). — Mocksa: Jlabopatopus
3Hanuii, 2015. — 339 c. — ISBN 978-5-9963-2891-8. — Tekct: »1neKTpOHHBIH //



https://biblio-online.ru/bcode/438590
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 «Jlaaby: [caiiT]. — URL:
https://e.lanbook.com/book/66347

. Kysnenos, C.1. CnpaBounuk 1o gusuke [ DIEKTPOHHBIN pecypc]: yaeOHoe mocoone
s CIIO / C.M. Kysuenos, K.W. Poro3un; mox pemakumeir B.B. JlapuoHoB. —
DnekTpoH. TekcToBble nAaHHble. — CapatoB: I[Ipodobpazoanue, 2017. — 219 c. —
978-5-4488-0030-6. — Pexxum noctyna: http:// www.iprbookshop.ru/66399.html.

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

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

3. http://www.iprbookshop.ru — 9BC «Iprbook»

4. http://www.studentlibrary.ru — 9bC «KoHCyabTaHT CTy/IeHTa»



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 MW OIIEHKA PE3VJHBTATOB OCBOEHHS YUYEBHOM

JUCHUIINHBI

KoHTpons ¥ oOLlEHKa pe3yJbTaToB OCBOCHHMS Y4eOHOH IUCHUIUIMHBI OCYIIECTBIISCTCS
IIPENOAABATENEM B IIPOLECCE IIPOBEACHMS IPAKTUUECKUX 3aHATUN, TECTUPOBAHMSL.

Pe3yabTaThl 00yyeHHs

®opMbI U METOAbI
KOHTPOJISl M OLlEeHKHU
pe3yJabTaToB 00y4eHH sl

OcBoeHne coaepkanusi y4eOHOW TUCHUIUTMHBL «Du3nKay,
ofecrieynBaeT  JOCTHKEHHE  CTYyIEHTaMH  CIEAYIOIIHUX
pe3yIbmamos:
JUYHOCMHBIX:

—4YyBCTBO FOPJIOCTU U YBaXKEHUS K UCTOPUH U JJOCTHXKEHUSIM
OTEUECTBEHHON (PU3NUECKON HAYKH; PU3NUECKH IPaMOTHOE
MoBeJIeHHe B MPOGECCHOHAIBHON JCSITENHHOCTU U B OBITY
pH oOpaleHnu ¢ mpudopaMu U yCTpOICTBaMU;

—TOTOBHOCTh K MPOJOJDKEHHIO 00pa30BaHMs U MOBBIIICHUS

kBaukanuu B u30paHHON  mpodeccroHaNbHON
NEATEeNbHOCTH U OOBEKTUBHOE  OCO3HAaHUE  POJIH
(bMBUIECKUX KOMIIETEHIIUN B ATOM;

—YMEHHE  UCHOJIb30BaTh  JIOCTHIXKEHHS  COBPEMEHHOM

¢dbu3udeckoil Hayku W (U3HYECKHX TEXHOJOTHH ISt
MOBBIIICHUSI COOCTBEHHOTO WHTEJUICKTYaIbHOTO Pa3BUTHS
B BBIOpaHHOM Mpo(eCCHOHATBLHON NeITeTbHOCTH;
—CaMOCTOSITENIbHO J0OBIBATh HOBBIC ISl ceOsl (pu3MUECKHE
3HaHUS, WCHOJB3YySA UISL 3TOTO JIOCTYITHBIE HCTOYHHKH
nHpopMmaiuu;

—yYMEHHE BBICTPauBaTh KOHCTPYKTUBHBIC B3aUMOOTHOIIICHUS
B KOMaHJIE 110 PEIICHUI0 OOIINX 3a/1a4;

—yMEHHE VIIPABIISATh cBOCH MO3HABATEIBHOM
NESTeNbHOCThIO,  NMPOBOJMTH  CAMOOIICHKY  YPOBHSI
COOCTBEHHOTO MHTEIUICKTYaJIbHOTO Pa3BUTHSI.

MemanpeomenHbIx:

—HCIIOJIb30BaTh  pa3jIMYHbIE  BHJBI  IMO3HABATEIBHOMN
NEATENbHOCTH  JUIsi  pelieHus  (u3MuecKux  3ajad,
MPUMEHSATh OCHOBHBIC METOJbI IMO3HAHMS (HAOIIOJICHHE,
ONHCaHHWE, W3MEPEHHUE, OSKCIECPUMEHT) Ui H3Y4YCHUS
Pa3IMYHBIX CTOPOH OKPYKAOIICH IEHCTBUTEIIBHOCTH;
—HCII0JIb30BaTh OCHOBHBIC HMHTEIUICKTYaJbHBIC OIEpaIlUu:
MOCTaHOBKA 3a/1a4M, GOPMYIHUPOBAHUE TUIIOTE3, aHAIIU3 U
CHUHTE3, CpaBHEHHe, O000OIIeHne, CHCTeMaTU3alus,
BBISIBIICHHE TPUYUHHO-CIEICTBEHHBIX CBS3€H, TOUCK
aHasoroB, (GOpPMyIUPOBAHHWE BBIBOJOB JJSI H3yYCHHS
Pa3IUYHBIX CTOPOH (PU3UYECKHX OOBEKTOB, (UINIECKUX
SBICHUA W (U3MUECKUX TPOIECCOB, C KOTOPBIMU
BO3HHKAET HE0OX0MMOCTh CTaJIKUBAThCA B
npoeccuoHanbHOM cdepe;

—yYMEHUE TEeHEepUpOBaTh HJEU U OMNPENeNATh CPEACTBa,
HEO0OXO0IUMBIE IS UX peallh3alliH;

—HCIOJh30BaTh PA3JMYHbIE WCTOYHUKU JJIS TOJYYeHUs

KoHTpoib YCBOEHHUS
3HAHUM  MPOBOJUTCS B
dbopMe TecTUpOBaHUA U

KOHTPOJIBHBIX padoT.

Kontposnbs dopmupoBanus
YMEHHUI TNPOU3BOAUTCA B

dbopme 3aITUATHI
MPAKTHYECKUX padoT.
[TIpomexxyTouHas

arrecragus 110 JUCHUITIIINHE
IMPOXOJUT B COOTBETCTBHHU C
y‘IC6HBIM IIJIaHOM 110
CIICOHUAJIbHOCTH.




¢usnyeckoit  umH(pOpMAIMM, YMEHHE  OICHUTh €&
JIOCTOBEPHOCTB;

—aHANM3UpPOBAaTh M  NOPEACTaBIATH MHPOPMALUIO B
pa3IMYHBIX BUJAX;

—MyOMMYHO  TPEJCTABISATh  PE3YIbTaThl  COOCTBEHHOTO
UCCIIEIOBAHUS, BECTU IMCKYCCUHU, IOCTYITHO U TAPMOHUYHO
couerass coAep)KaHME U (OpPMBI  MPEICTABIAEMOUN
nH(pOpMaIUH.

npeomMemHmovix:

—c(hopMHUPOBAHHOCTh TPEJCTABICHUA O pOJM U MECTe
(GU3MKM B COBpEMEHHOW HAy4yHOW KapTHHE MHpa;
MOHMMaHHe (U3NYECKOM CYIIHOCTH HaOII0JaeMbIX BO
Bcenennoil  sBieHMi; NOHUMaHUE pPOJAM (QUIUKU B
hopmupoBaHun Kpyrosopa " (GYHKITMOHATBHOM
IrPaMOTHOCTH YEJIOBEKA JJIsl pEIICHUs MPAKTUYECKUX 3aa4;
—BJIaJICHUE OCHOBOTIOJIar aloIIUIMHU bU3HUECKUMHU
MOHATHSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHSIMU;
YBEPEHHOE HCII0JIb30BaHNE (PU3MUECKON TEPMUHOJIOTHH U
CHUMBOJIVKH;

—BJIaJIECHUE OCHOBHBIMH METOJaMU HAy4YHOI'O MO3HaHMS,
UCIOJIb3yeMbIMU B (pu3mke: HAOIIOJEHHE, ONHCAHUE,
U3MepeHue, SKCIIEPUMEHT;

—yYMEHHS oOpabaTeiBaTh  pe3yJIbTaThI W3MEPCHHH,
OOHApy)KMBaTh  3aBUCUMOCTh MEXIy  (PU3NUECKUMH
BETMYMHAMH, OOBSACHATH TOJYYCHHbIE pe3ylIbTaThl U
JIeNiaTh BBIBOJIBI;

—c(hOpPMHUPOBAHHOCTh YMEHUS pPelIaTh PU3NUECKHUE 3a/1a4H;
—C(OpPMUPOBAHHOCTb YMEHUS MPUMEHITh IOJy4YECHHBIE
3HAHUS 1J1s1 OOBSICHEHUSI YCIOBHUM IPOTEKAaHUS (PU3NUECKUX
SIBJIGHUW B TpuUpojie, B MpodeccHoHaIbHOU chepe u i
NPUHATHS MPAKTHYECKUX pPEIIeHUH B TOBCEAHEBHON
KU3HU;

—c(OpPMUPOBAHHOCTD cOOCTBEHHOU MO3UINH o
OTHOIICHMIO K (hr3nueckoil nHpopmaluu, moaydaeMon u3
pa3HbIX HCTOYHUKOB.




