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1. IACIIOPT PABOYEM IMPOT'PAMMBI YYEBHOM JUCHUILJIAHBI I11.03 ®U3UKA

1.1. Ob6aacTh NpuMeHeHus1 pado4eil MPOrpaMMbl

Pabouass mporpamma y4eOHOW IMCUMIUIMHBI SBJSIETCS YacThblO IMPOrPaMMBbl MOJATOTOBKH
CHEIMAMCTOB cpeaHero 3BeHa B cooTBeTcTBHM ¢ ®I'OC mo cnermmansHocTrn CITO 11.02.02
TexHuueckoe 00CITy’)KUBaHUE U PEMOHT PaIHOIEKTPOHHON TEXHHUKH (II0 OTPACIISM).
1.2. Mecto y4yeOHOW JMCHMIUIMHBI B CTPYKType NpPOrpaMMbl NOANOTOBKH CHELHAJINCTOB
CpeIHero 3peHa:
[IpodwmibHas aucrummInHa 001Ie00pa30BaTEIHHOTO UK.
1.3. Hean n 3ana4yu y4eOHOM AMCUMILVIMHBI — TPeOOBAHMA K pe3yJIbTaTaM OCBOCHUS] y4eOHOMH
AUCUMIJIHHBI:
OcBoenue coaepkaHusi yueOHOM auctumuinHel Pusnka, oO0ecreynBaeT JTOCTHKEHUE CTYACHTaMU
CIIEAYIOIUX Pe3yibmamos:
JAUYHOCIMHBIX:

— YyBCTBO TOPJIOCTH M YBAKEHUS K UCTOPUU M JIOCTUKEHHUSIM OTE€YECTBEHHON (PU3MYecKon
HayKH; (U3NYECKH I'PaMOTHOE MOBEACHNE B TPO(ECCHOHATBHOM AESITENbHOCTU U B OBITY IpU
oOpallleHuu ¢ MpudbopamMu U yCTpOiCTBaMH;

— TOTOBHOCTh K MIPOJOKEHHIO 00pa30BaHUS M MOBBIIIEHHUS KBaTHU(PHUKAUU B H30paHHOU
npodeccuoHanbHOM  AEATETbHOCTH M OOBEKTUBHOE OCO3HAHUE POJH  (PU3HUECKUX
KOMIICTEHITUN B ATOM;

— YMEHHE HCHOJb30BaTh IOCTHUKEHHUS COBPEMEHHOM (U3MUecKod Hayku M (U3HUECKUX
TEXHOJIOTUH Ul MOBBIIIEHUS! COOCTBEHHOIO MHTEIUIEKTYaJIbHOTO Pa3BUTHUs B BbIOpaHHOU
po(eCCHOHATIBHOMN AEATEIbHOCTH;

— CaMOCTOSITEIbHO JOOBIBaTh HOBBIE A ceOs (pu3Mueckue 3HaHMs, UCHOJb3Ys A ITOTO
JOCTYIIHbIE UICTOYHUKU MH(DOPMaLH;

— yYMEHHE BBICTpauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOILICHHSI B KOMAH/IE 10 PEIIEHUI0 OOIINX
3ajau;

— yYMEHHME YIpaBJsATh CBOEH M03HABATEIbHON 1€ TEIbHOCThIO, IPOBOIUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTI'0 MHTEJUIEKTYaJIbHOI'O Pa3BUTHUS.

Memanpeomemuulx:

— HCIIOJIb30BaTh Pa3JINYHbIE BUJIbI [I03HABATEIILHON JEATEIBHOCTH JJIs peIlleHUs] (PU3NYECKUX
3aja4y, NMPUMEHATh OCHOBHBIE METOJbl MO3HAHMA (HAOJIOJEHUE, OMNMCaHHE, U3MEpEHMHE,
9KCIEPUMEHT) ISl U3YUEHUS Pa3IMUHbIX CTOPOH OKpY’Karollel AeHCTBUTEIbHOCTH;

— MHCIIONB30BaThb  OCHOBHBIE  WHTEJUIEKTyallbHbIC  ONEpaluMu:  IIOCTAaHOBKA  3a/1ayH,
(dopMynMpoBaHUE TUIOTE3, aHAJIU3 U CUHTE3, CpaBHEHHE, 000OIIeHHe, cUcTeMaTH3alus,
BBISIBJICHUE IIPUYMHHO-CJIEJCTBEHHBIX CBs3€H, IOUCK aHAJIOTOB, ()OPMYJIMPOBAHUE BHIBOJIOB
Ul U3Y4YEHUs pa3IM4YHBIX CTOPOH (U3NYECKUX OOBEKTOB, (DU3MYECKUX SBICHUH U
(Gu3MYeCKUX MpPOLECCOB, C KOTOPHIMH BO3HUKAeT HEOOXOJUMOCTh CTaJIKMBAaThCS B
npodeccuoHabHOU chepe;

— yYMEHHE I'eHepHUPOBATh UJIEH U ONIPENIeNIATh CPEACTBA, HEOOXOUMBbIE [T UX peaTu3allu;

— MHCIIONIB30BaTh Pa3IMYHble UCTOYHMKH JUIS MOJIy4deHus (usnueckod nHpopMmalnuu, yMeHue
OLIEHUTH €€ I0CTOBEPHOCTD;

— aHaIM3MPOBATh U MPEJICTABIATH HH()OPMAIUIO B pa3IMYHbIX BUAX;

— NyOJaMYHO TMPEJCTABIATh PE3yJNbTaThl COOCTBEHHOI'O HCCIIEOBAHMS, BECTH JIUCKYCCHUH,
JOCTYITHO U TAPMOHHYHO coYeTas coJepkaHue 1 (hopMBblI MpeaCcTaBIsieMol HHPOpMaIUH.

npeomemmuoix:

— c(opMUPOBAaHHOCTH MPEACTABICHUH O PONM M MecTe (U3UKHM B COBPEMEHHOH Hay4dHOMH
KapTHHE MUPA; MOHUMaHHe (PU3HUECKON CYITHOCTH Ha0JIt0JaeMbIX BO BeenleHHOH sIBIeHMIA;
MMOHMMaHUe posiu (GU3MKU B (OPMHPOBAHUHU KPYTro30pa M (PyHKIHMOHAIBHOM IPaMOTHOCTU
YeJI0BeKa Ui PELIeHUs TPAKTUYECKUX 3a/1a4;



— BJIQJICHUE OCHOBOIIOJIATAIOIUMH (PU3UIECKUMU MOHATHAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TEOPUSMH; YBEPEHHOE MCIOIb30BaHNE (PU3MUECKON TEPMUHOJIOTUU U CUMBOJIMKH;

— BIJIQJICHWE OCHOBHBIMH METOAAMH HAY4YHOTO IIO3HAHMS, HCIIOJIb3YEMBIMU B (PHU3HKE:
HaOJr0/IeHNEe, ONMCAaHUe, U3MEPEHNE, SKCIICPUMEHT;

— yMeHHs 00pabaTeIBaTh pe3yJbTaThl W3MEPEHUH, OOHAPYXHBATh 3aBHCHUMOCTb MEXIY
(GU3NIECKUMHU BEIMYMHAME, OOBSICHITH OJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

— chopMupOBaHHOCTH YMEHHS pemaTh (GU3NIECKHE 3a1a4H;

— c(hopMUPOBaHHOCTH YMEHHUSI MPHMEHSATH IMOJYyYCHHBIE 3HAHUS Ul OOBSCHEHUS YCIOBHA
npoTeKaHus (PU3NYECKHX SIBICHUH B MIPHPOJIE, B POPECCHOHANBHOI chepe u s TpUuHATHS
MIPAKTUYECKHUX PEIICHUI B IIOBCECAHEBHOM KU3HU;

— c(pOpMUPOBAHHOCTh COOCTBEHHOM MO3MIIMM MO OTHOIICHHUIO K (PU3MUECKON HH(pOpMAaIH,
MIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

1.4. KotnuecTBO 4acoB Ha oCBOeHHe padoyeil mnporpaMMbl y4eOHOM AUCHUIINHBI:
MaKCUMaJbHOM yueOHOM Harpy3ku obydaromierocs 183 yaca, B TOM uuce:
00s13aTebHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs 122 yaca;
CaMOCTOSITENIbHOM paboThl 00yYaroIierocs U KOHCyJIbTaluu 61 yac.

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

Buja yueOHoii padboThI O0bem yacoB
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 183
Oobs13aTesbHAs ayIUTOPHAsI ydueOHAasi HATPYy3Ka (Bcero) 122
B ToM uncre: npakTuyeckue U 1abopaTopHbIe 3aHATHS 26
CamocrosiTejibHasi paboTa 00y4yarierocsi U KOHCYJbTaluii (Bcero) 61
[IpomexyTouHast arTecTaiys B popme 3K3aMeHa




2.2. TemaTuveckuii mjian u coaep:xkanue yueoHnoi gucuuminnsl [11.03 ®uszuka

HanmenoBanune
pasziesioB U TEM

Co;[epxcaHI/Ie yqe6H0ro Matepuaa, MPaKTHYCCKUC 3aHATHUS, CAMOCTOATCIIbHASA pa60Ta o6yqa}0m1/1xca.

O0BeEM yacoB

YpoBeHb
OCBOCHHS

1

2

4

BBenenne

Conep:xanue yueOHOro Mmatepuasa

duznuka — HayKa O Ipupozac. ECTeCTBeHHOHay‘-IHLIﬁ METOA IO3HaHHA, €0 BO3BMOXHOCTHU U I'PaHUIbI IPUMCHUMOCTHU.
MOZ[eJ'II/IpOBaHI/Ie (1)I/I3I/I‘IeCKI/IX SIBIIEHHAN U IMpO1ECCOB. Ponb OKCIICPUMEHTA U TCOPHUHU B IPOLICCCE TO3HAHUA TPUPOJbI.
dusnueckue 3akoHbl OCHOBHBIE DJIEMEHTEI (1)1/131/111601(0171 KapTUHBI MUpa.

1

CamocrosTenbHas padora Nel, 2
®dwusmka B Moel mpodeccuu
dusnka BaKHa, HU3HMKa HYKHA

Paznein 1.

Mexannka

18

Tema 1.1.

OcHOBbI KHHEMATHKH

Coaep:xkanue yue0HOro Matepuajia

OTHOCHUTEJIBHOCTh MEXAaHUYECKOTO JABHWXXCHUA. CucTteMsbl OTCUETA. XapaKTepI/ICTI/IKI/I MCXaHUYCCKOT'O JIBMKCHUA:
HepeMelIeHHE, ITyTh, CKOPOCTb, YCKOPEHHE.

Buzpl aBMkeHUS: paBHOMEPHOE, PABHOYCKOPEHHOE U UX IpaduyecKoe OMUCaHUE.

JIBurkeHME 110 OKPY>KHOCTH € ITIOCTOSIHHOM 110 MOAYJIIO CKOPOCThIO. LleHTpocTpeMuTenbHOe yckopeHue. JIunenHas u
yTJI0Basi CKOPOCTH.

1,2

IIpakTHyeckas padora Nel
V3y4yeHue 3aBUCHMOCTH NepHoja KONeOaHUH HUTSHOTO (WM MPYKMHHOTO) MasTHUKA OT [UIMHBI HUTH (MM MacChl

rpy3a).

2,3

CamocrosiTe1bHast padoTa Ne3
OcCHOBBI KUHEMATHKU

Tema 1.2

OCHOBBI JUHAMHUKH

Coaep:xkanue yued0HOro MaTepuajia

Bsanmopeticteue ten. [Ipuanmm cyneprozuiinu cui. 3akoHsl Herotona. HepunagsHbIe cucTeMbl oTcdera. Cra.
Macca.

3akoH BcemupHOTro TAroTeHus. Bec. Heecomocts. [leperpysku. Kocmudeckne ckopocTi.

Cwutel Tperns. Cuiia yrpyrocta. 3akoH ['yka

1,2

CamocrosTeabHass padoTaNeNed, 5, 6

OCHOBBI TMHAMHKH

Cuuna TpeHus B )KUBOU MPUPOJIC

WHepimanbHble 1 HEHHEPLUAIBHBIC CHCTEMbI OTCUETA B OPUCHTALIMH YEJIOBEeKa.

Tema 1.3

3aKoHbI COXpPaHCHUS B MEXaHUKeE

Copep:xanue yueGHOr0 MaTepuaia

PyGesknblii KOHTpOb Nel

1,23




Nmmnynbe Tena. 3aKoH COXpaHEHHs UMITYJIbCA.
PeaktuBHOE mBIKeHHE. Mexanudeckas padota. MOIIHOCTE.
Kunetnueckas sHeprusi. [loTeHianbHas sHeprusi. 3aKOH COXpaHEHUs MEXaHUUYEeCKOU SHEPTUU.

IIpakTHyeckas padora Ne2
CoxpaHeHHe MeXaHUIeCKOI OHCPIvu HpH ABMIKCHHU TCJIa MOJ HeﬁCTBHeM CHJI TSDKCCTH U YIIPYTOCTH.

2,3

CamocrosTesabHast padora NeNe7, 8
3aKOHBI COXpaHCHH B MCXaHUKE
Ycnexu B 0OCBOGHUH KOCMHUYECKOTO IPOCTPAHCTBA.

Pazpgen 2

Mouekyasipuas ¢pusuka. Tepmoaunammnka

14

Tema 2.1

OcHOBHBbIE NOJI02KEHHUSI MOJIEKYIAPHO-KHHeTHYeckoi Teopun (MKT)

Coaep:xkanue yueOHOro Matepuaja

Macca u pasmepsl mosiekyi. KomruectBo BemectBa. OcHoBHbIe nonoxeHuss MKT. neanbHblii ras.
Tepmommnamuueckue napamerpsl. Jlasnenue raza [lonstue Bakyyma. Temneparypa. TepMoanHaMuyeckas mKania.
AOcoroTHas TeMITepaTypa - Mepa CpeiHed KHHETHUECKOI SHEPTHH MOJIEKYJT

OcnosHoe ypaBHeHre MKT. YpaBHeHHE COCTOSHHMSI MCAIbHOIO ra3a. ['a30Bble 3aKOHBI M UX rpaduKu.

1,2

IIpakTyeckasi padora Ne 3.
OmnpenienieHne OTHOCUTEIbHON BJIQXKHOCTH BO3/IyXa C IOMOIIBIO TUTPOMETPA M TICUXPOMETPA.

2,3

CamocrosiTesabHast padora NeNe9, 10, 11
Hcropust aToMUCTUYECKUX YUEHUI

M.B. JlomoHOCOB — 0cHOBOMOJOKHUK MKT
OcnoBel MKT. WneanpHbll Ta3

Tema 2.2

OCHOBBI TEPMOJIUHAMUKHA

Coaep:xanue yued0HOro MaTepuaja

BHyTpeHHss sHEprust uaeansHoro rasa. Padora B TepMoanHamuke. KoanuecTBO TEmIOTHI
IepBoe HayaI0 TEPMOAMHAMUKN M IIPEMEHEHHUE ero K n3onponeccam. O6patumble 1 HeoOpaTuMmble nporecchl. KIIJ]
TETJIOBOTO IBUTATEIIS] U OXpaHa OKpY Karollel cpeibl.

1,2

CamocrosTeabHasi padoTa Nel2
TerioBble ABUTATENN U 3arPA3HEHUE OKPYKAIOIIEH Cpelibl

Tema 2.3

Al"pel"aTHl:le COCTOAAHUSA U (baSOBble nepexoabl

Coaep:xkanue yued0HOro MaTepuajia

Monens cTpoeHus XuakocTd. HachlmeHHbIe 1 HeHACHIIIEHHBIE Taphl. BrnaxHocTh Bo3myxa. [Ipubopsr as
OTIpe/IeICHUs] BIaKHOCTH.

XapaKTepuCTUKA KUAKOTO COCTOSHHSI BEIIECTBA.

[ToBepxHOCTHOE HATSDKEHHE U cMadnBaHue. KanmmispHele sBIeHUs OBITY IPUPOJIE, TEXHUKE U MEIUIIHE.
Py0ekHblil KOHTPOJIb Ne2

1,23

IIpakTuyeckas padora Ned
Onpenenerne k03 uirerTa MOBEPXHOCTHOTO HATSHKEHUS JKHIKOCTH.

2,3

IIpakTuyeckas padora Ne5
HabroneHne 3a pocTOM KpUCTAJUIOB B PacTBODE.

2,3




CamocrosTenbHast padota NeNel3, 14
ArperaTHble cOCTOSHUS U (pa30BBIE IEPEXOBI
TBepasle Tena

Pa3znen 3

JJIeKTPOAMHAMMKA

48

Tema 3.1

OCHOBBI 3JIeKTPOCTATHKH.

Coaep:xkanue yueO0HOro Matepuaja

B3anmogeiicTBre 3apsuKEHHBIX TEIl. DNEKTPUYECKUH 3apsid. 3aKOH COXPAHEHUS IEKTPUUECKOro 3apsiia. 3aKOH
Kynona.

Onexrpudeckoe noie. CUIoBble TMHAN 3JIEKTPUYECKOTO MoJisl. HanpskeHHOCTh 2MEeKTPHYECKOro MoJlsl.

INorenuuan. PazHocTs moTeHnuanoBs. [IpoBoAHUKY B 37EKTPUYECKOM IOJIE. DIEKTpUdeckas eMKocTb. KonnencaTop.
JM3IIEeKTPUKH B 3JIEKTPUYECKOM TIOJIE.

1,2

Tema 3.2

3aKOHBI MOCTOSIHHOTO TOKA

Coaep:xkanue yueOHOro Matepuaja

ITocTostHHBIN AnekTpruyeckuit Tok. Ciila Toka, HapsHKeHHe, SIEKTPHIECKOe COMTPOTUBIIEHHE. 3akoH OMa JUTs ydacTKa
HEMH.

ITocnenoBarensHOE U MapauIeIbHOE COeMMHEHUS TPOBOAHUKOB. DJIC uCTOUHMKA TOKA.

TennoBoe aercTBUE AIEKTpUIECKOro Toka. 3akoH Jxoyist - Jlena. MoIIHOCTh AIEKTPUUYECKOTO TOKa

1,2

IIpakTnyeckasi padora Ne6
W3ydenue 3akoHa Oma 1 ygacTKa HelH.

2,3

IIpakTuuyeckas padora Ne 7
Omnpenenenne D/1C v BHYTPEHHETO COMPOTUBIICHHS] HICTOYHHUKA YJIEKTPUIECKON SHEPTHUH.

2,3

CamocrosaTenbHas padota NeNel5, 16

3aKOHBI TOCTOSIHHOTO TOKA

U3 xu3nu u nesrenpHocTr yuéHbIX, (Modde, Munnuken, ['ansBanu, Boabra, Om).
(ITpumeuanue! CTyIeHT MOXKET JieNaTh 0030p MO OJTHOMY YUCHOMY)

Tema 3.3

MarnuTHoe noJie

Coaep:xanue yuedOHOro MaTepuajia

B3aumopnelictBue TokoB. Maruuthl. JIMHMM MarHUTHOM MHAYKLHAU.

Mar=auTHOE ToIIe IPSIMOTO TOKa, KPyroBOro U coneHouAa. Cria B3anMOACHCTBHIS MapalIeIbHBIX TOKOB.
Cuna Amnepa. MarHuTHas HHAYKOHAA. MarauTHAs HHOYKIUS MPSMOTO TOKA, KPYTOBOTO U COJICHOMIA.
Cwuuta Jlopenna. ITpuHIMT AeHCTBHSI DJCKTPOABUTATENS. DIIEKTPOU3MEPUTENBHBIE IIPHOOPBL

1,2

CamocrosaTenbHas: padora NeNel7, 18
YcKopHUTeNH 3apsKeHHBIX YaCTHIT
Co3nanne «MarHUTHOM JIOBYIIKM» JUIs IIa3MBbI B «TokaMakax»

Tema 3.4

DJIeKTPOMATHUTHAS MHAYKIHSA

Copep:xanue yueGHOro MaTepuaia

Omnsiter @apayes. MarauTabl oToK. [Ipasuio JleHta.
3aKOH AIIEKTPOMATHUTHOW WHIYKITHH.
CamonHaykuus. IHAYKTHBHOCTh. DHEPTUsi MATHUTHOTO TIOJISL.

1,2




IIpakTuueckas padora Ne 8
W3yueHune sIBICHUS MIEKTPOMArHUTHON MHAYKIIHH.

2,3

CamocrosTenbHas padora NeNe 19, 20
Maiikn ®apaneii (1791-1867)
OJIeKTpOMarHUTHAS! MHAYKIHUS

Tema 3.5

KoJiedanus u BOJIHBI

10

Coaep:xkanue yueOHOro Matepuaja

MexaHnveckue KojeOaHus. AMIUIUTYa, IEPUOT, YacTOTa U (haza KoeOaHHH.

CBoOoHbIE M BBIHYK/IEHHBIE KojieOanus. Pe3oHaHc.

Mexannueckue BoJHbI. CBOHCTBa MEXaHHUECKUX BOJIH.

[IpononbHbIe 1 nonepeydHsie BoJHEL. J[irHa BosHBL CKOPOCTh PaclpOCTpaHEHHsI BOJIHBL

3BYKOBBIE BOJIHBL. XapaKTEPUCTUKH 3BYKa: BHICOTA, TeMOpP, IPOMKOCTh, HTHTEHCHBHOCTb. YJIbTpa- U HH(PPa3BYKH B
>KUBOM NpUPOJIE.

10

1,2

IIpakTyeckasi padora Ne9.
OnpenenieHre JUIMHBI CBETOBOW BOJIHBI IIPH TIOMOIIHU M (PAKIIMOHHON PEIeTKH

2,3

CamocrosiTenbHast padoTa NeNe21, 22
MexaHnyeckue KOJ'IC6aHI/Iﬂ H BOJIHBI
Pu3nuecKre OCHOBBI PEUH U CITyXa YeJIOBEeKa

Tema 3.6

IlepemMeHHBIH TOK

12

Coaep:xanue yueOHOro MaTepuaja

CBoOoHbBIE U BBIHYXJICHHBIE 2JIEKTpOMarHuTHbIe Kojebanus. @opmyna Tomcona. [lepemennsiii Tok. ['eneparop
HEPEMEHHOT0 TOKa.

KaTy1ka HHIYKTHBHOCTH M KOHAEHCATOP B CETH IEPEMEHHOT0 TOKA. AKTUBHOE COIIPOTHBIEHHE. TpaHchopmaTop.
[pousBoacTBo, nepenaya u norpedieHne ekTposHeprun. [Ipodnemsl sneprocoepexenns. TexHnka 6e30MacHOCTH B
00palleHNH C EKTPHUUECKUM TOKOM.

DJIEKTPOMarHUTHOE TOJIE U AJIEKTPOMAarHUTHbIE BOJMHBL. CKOPOCTH AMEKTPOMArHUTHBIX BOJIH.

[IpuHUIMIBI paiuOCBS3H.

Py6e:xHblii KoHTpoJIb Nel (cemecTp 2)

12

1,23

IIpakTuyeckas padora Ne 10
OrmpefieneHne EKTPOEMKOCTH KOHAESHCATOpa

2,3

CamocrosaTenbHas: padoTta NeNe23, 24
TexHnuka 6€30MaCHOCTH B OOpAIICHUH C STEKTPHICCKAM TOKOM.
Nmnemanc. DIeKTpompoBOANMOCTS OMOIOTHYECKIX TKAHEH.

Pazgen Ned.

Onruka

20

Tema 4.1

BoaHoBas onTHka

14

Copep:kanue yueGHOr0 MaTepuaia

CBerT Kak >JeKTpOMarauTHas BotHa. OCHOBHBIC 3aKOHBI TECOMETPUIECKON OIITUKHU (3aKOHBL: OTPAXKCHHUS, TIPEIIOMIICHUS
¥ TIOJTHOTO OTPAXKCHU).
Hucnepcus ceta. Llpeta Ten. PaznmoxxeHne 6e10ro cBeTa Mpr3MOoi.

14

1,2




Jucnepcronnsiil (mpusmarndecknii) criektp. CliokeHne CeKTpaIbHBIX I[BETOB. BU/IBI CIIEKTPOB.
Wntepdepenuns ceera. KorepentHocTs. IHTEpdepeHnns cBeTa B IpUPO/Ie, TPUMEHEHHE €€ B TEXHHKE.
Hudpaxnus ceeta. JJudpakunonHas pemerka. Judpakunonnsiii criektp. [loHsTHE 0 MTOTSpU3auy.
Pa3nuunble BUABI 2JIEKTPOMArHUTHBIX U3TY4YEHU, UX CBOWCTBA U IPAKTUYECKUE TPUMEHEHMUSL.
Onrtuyeckue nprodopsl. Pazpemaromas ciocoOHOCTh ONTHYECKHX MTPUOOPOB.

IIpakTHuyeckas padora Ne 11 2 2,3
OmnpeneneHne moKaszaress PeJoMIICHHUS CTEKJIa
MpaxTuueckast pagora Ne 12. HaOmronenue siBieHuid nHTEpQEepeHNN U qudpaKkuum cBeTa. 2 2,3
CamocrosiTesbHasi padora NeNe25, 26 4 3
VYnpasrieHue TyHOX0A0M U IPYTHMH KOCMUYECKMMHU KOPaOJIsIMH
BonnoBas ontuka
Tema 4.2 KBaHTOBasi onTHKa 6

Coaep:xkanue yue0HOro Matepuajia
I'nnotesa IInanka o kBaHTax. DHeprus kBanTa. @otoH. TennoBoe u3nydeHne. BorHOBBIE 1 KOPITYCKYISIpHBIE CBOWCTBA
CBeTa. 6 1,2
dotoaddexr. 3akonsl porordpdexra. [Ipumenenne Gporoaddexra.
TexHuueckue yCTpOWCTBa, OCHOBAHHBIC HA MCIIOJB30BaHUH PoTOd(hdeKTa.
CamocrosiTenbHasi pagora NeNe27, 28, 29 6 3
[Nouck Heobxomumoii nudopmaiyu B cetn MutepHer Ha Tembl: «Ponb cBeTa B hoTorpadum.
CocCTaBUTH KOHCIIEKT Ha TeMY: « PEHTTeHOCTPYKTYpHBII aHAIN3 M €T0 HCIIOIb30BAHHE.
Perienue 3aaa4 Ha 3aK0HBI PoTOdD KT

Pa3zpen Ne 5 CTpoeHue aTOMa M aTOMHOI0 1Ipa 10

Tema 5.1 CTpoeHue aToOMa M aTOMHOI'0 1Ipa 10
Coaep:xanue yued0HOro MaTepuajia
CtpoeHue aToMa: IUTaHETapHAs MOJENb aToMa 1 Mozels bopa.
IToctynatel bopa. [Tornomenne u ucnyckanue cBera aToMoM. KBaHTOBBIE T€HEPATOPBI. 10 1,2
Ctpoenne aTOMHOTO siipa. DHepruu cBs3U. CBS3b MAcChl M SHEPTHH.
PannoaxTuBHOCTD. SnepHblE peakuuu. SepHas SHEpreTUKa.
PasmoakTHBHBIE W3JTyYEeHHS M MX BO3JICHCTBUE Ha JKHBBIC OPraHU3MBIL.
IIpakTHueckas padora Ne 13. M3yueHne TPEKOB 3apsHKCHHBIX YACTHIL I10 TOTOBBIM (POTOrpadmsiM. 2 2,3
CamocrosiTenibHas padora NeNe30, 31, 32 6 3
Poue moctynaroB bopa, OcHOBa KBaHTOBOH TEOPUH TIAHETAPHOTO aToMa, Pu3mdeckuii cMbIch onbITOB Pesepdopma
A. bekkepens, cynpyroB Kropu, 3. Pesepdopna, .. Menneneera, U.B. KypuaroBa n apyrux y4eHbBIX (OAHOTO U3
YYCHBIX)
CtpoeHune aToMa U aTOMHOTO spa

Pasnen 6 Iposonus Beenennoii 10

Copep:kanne yueGHOr0 MaTepuaia




Bonsmoit B3psIB. Bo3MmoxHbIe crieHapuu 3Bomtonnu Beenennoil. beckoneunocts BeeneHHo.
Hamra 3Be3nHas cuctema — 'anakTuka.

Opomnronus 1 d3Heprus ropenus 3se3. ConHIe psaoBas 3Be3/a Hamel [anakTuky.
Tepmosinepusiit cunTes. [Ipo0ieMbl TEpMOSIEPHOIT SHEPTETHUKH.

OO0pa3oBaHue IJIaHET CONHEYHO crcTteMbl. CoJlHEeYHas cucTeMa.

Py06exHbIi KOHTPOJIBb Ne2 (cemecTp 2)

10

1,23

CamocrosiTesbHasi padora NeNe33, 34

Tepmosinepublii cunte3 Ha CoJHIle — HOBas BEPCHsI

3akoH Xab0a u «pazderanue» rajJakTUK, 3aKOHBI BOJIIOLUH BCEJICHHON YacTh KPUTHKA TEOPHU OOJIBILOTO B3phIBA.

IIpome:xyTouHasi aTTecTanus B popMe IK3aMeHa

Bcero

183

JI1s XapaKTepUCTHKH YPOBHS OCBOEHHS Y4e€OHOIo MaTepHalla HCIOIb3yIOTCS CIeayIoL1e 0003HaueH S

1. — o3HaKOMHUTENBHBIH (Y3HABaHHE paHee N3YUYCHHBIX 00BEKTOB, CBOMCTB);

2. — penpOyKTHBHBIH (BBIOJHEHHE JICSTEIBHOCTH MO 00pa3ily, HHCTPYKIMH WK TI0JI PyKOBOJICTBOM )

3. — IPOJYKTUBHBIN (UIAHUPOBAHHUE M CAMOCTOSITEIILHOE BBIMIOJIHEHUE JIESITENHOCTH, PEeIIeHHEe TPOOJIEMHBIX 3a]1a4)




3. YCJIOBUSI PEAJIM3ALIMY YUEBHOM JUCLAILIUHBI

3.1. TpeGoBaHus K MaTepPUAIbHO-TEXHUYECKOMY 00eCIeYeHHIo.

Peanmuzanmss  yueOHOM  AucCHMIUIMHBI — TpeOyeT  Hanuuusi  y4eOHOro  KaOuHeTa
EcTecTBeHHOHAYYHBIX JUCIUTUINH:

O6opynoBanue yaeOHOro KaOWHETa.

[Tocagounble MecTa CTYIEHTOB.

Pabouee mecTo mpemnogaBates.

Pabouast menoBast ocka.

Harnsmasie moco6ust (y4eOHUKH, OTIOPHBIE KOHCTICKTHI-TUIAKATHI, CTCHIbI, KAPTOUKH,
pa3gaTo4yHbId MaTepual, KOMILIEKThI Ja00OpaTOpHBIX padoT).

TexHuveckue cpeacTBa 00y4eHHs :

[1K ¢ n11eH3uOoHHBIM POrpaMMHBIM 00€CTIEYEHUEM U TIPOEKTOP
WNHTepakTuBHAs qOCKa.
[Ipe3eHTanmu K 3aHATHSM.

3.2 UndopmanuonHoe odecriedyeHue 00ydeHust
[lepeueHp pexkOMEHAYyEeMBIX YYEOHBIX HW3JaHUN, HMHTEPHET PECYpCOB, JOMOIHUTEIbHON
JUTEPATyPhI
OCHOBHbIE HCTOYHUKH:
1. Topnau B.B. ®usuka: ydeOHOe mocobue s CpemaHero MpoQecCHOHATBHOTO

obpazoBanus / B.B. 'opmau. — 2-e u3z., ucnp. u gom. — MockBa: U3marenscTBo
Opaiir, 2019. — 215 c. — (IIpodeccuonansHoe oOpa3oBanue). — ISBN
978-5-534-09366-7. — Tekct: onexktponnsi // OBC IOpaiit [caiiT]. —
URL.: https://biblio-online.ru/bcode/438590

KpaBuenko, H. 0. ®usuka: y4eOHMK W  NPAKTUKYM JJIsI  CPEIHETO
npodeccuoranibHoro oopazoanus / H. F0. KpaBuenko. — MockBa: M3naTenbcTBO
Opaiir, 2017. — 300 c. — (IIpodeccuonanpHoe obOpa3oBanue). — ISBN
978-5-534-01418-1. — Texkctr: onextponnsidi // OBC IOpaiit [caiiT]. —
URL: https://biblio-online.ru/bcode/399848

l'opnau, B.B. ®usuka. 3agaun, tectbl. MeTonbl pemieHus: ydeOHoe rmocodue s

cpennero mpodeccruonanpHOro obpasoBanus / B. B. Topmau. — Mocksa:
N3narensctBO IOpaiit, 2019. — 301 c. — (Ilpodeccnonansuoe obpazoBanue). — ISBN
978-5-534-08112-1. — Tekcr: osnekrponusii // ObBC Hpaiit [caiiT]. -

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

I[OHOJIHHTEJII)HLIQ HNCTOYHHUKH:

1.

l'opnay, B. B. ®usuka. CamocrosTensHas padoTa cTyeHTa: yuebHoe mocodue ass
cpennero npodeccuonaapHoro obpazosanus / B. B. I'opnau, H. A. MBanos, M. B.
[TnactunuHa. — 2-e 3., uctp. u gon. — Mocksa : Uznarensctso FOpaiit, 2019. — 168
c. — (ITlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-9834-4. — Tekcr:
anextponHbii // DBC FOpaiir [caiiT]. — URL: https://biblio-online.ru/bcode/437552

I'opnau, B.B. ®u3uka: mexaHuka. DJIEKTpUYECTBO M MarHeTusM. JlaGopaTopHbiit
MIPAKTUKYyM: yuyeOHoe 1mocodue il CpeHero npodeccuoHaabHOro oopasopanus / B.
B. I'opnau. — 2-e uzn., nepepab. u gom. — Mocksa: U3narensctBo FOpaiit, 2019. — 171
c. — (ITlpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-07608-0. — Tekcr:
anektponHbii // DBC FOpaiir [caiiT]. — URL: https://biblio-online.ru/bcode/442146

BumnsikoBa, E.A. ®usuka. CoopHuk 3amad. EI'D, onumnuanel, sK3aMeHBI B BY3 :
yuebHoe mocobue / E.A. BumnskoBa. — 4-e m3a. (om.). — MockBa: Jlabopartopus
3Hanmid, 2015. — 339 c. — ISBN 978-5-9963-2891-8. — Tekcr: anekTpoHHBIH //



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-OMOITMOTeYHAs cucrema «Jlaub): [caiiT]. — URL:
https://e.lanbook.com/book/66347

. Kysnemnos, C.1. CnpaBo4HHK 110 Gu3UKe [ DIEKTPOHHBIN pecypc]: yueOHOe ocodue
s CIIO / C.U. Ky3uenos, K.W. Poro3un; mox pemakumeir B.B. JlapuoHoB. —
DnekTpoH. TekcToBble nmanHble. — CapatoB: IIpodoOpazosanue, 2017. — 219 c. —
978-5-4488-0030-6. — Pexxum noctyna: http://www.iprbookshop.ru/66399.htmi.

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

2. https://www.biblio-online.ru — 3bC «FOpaiit»

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

4. http://www.studentlibrary.ru — 3bC «KoHCyIbTaHT CTyAeHTa»



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 PE3YJBTATOB OCBOEHUS YYEBHOU

JUCHUIINHBI

KoHTpons ¥ oOIlEHKa pPe3ylbTaTOB OCBOCHHS Y4YEOHOW MUCHMIUIMHBI OCYIIECTBIISIETCS
IIPENOAABATENIEM B IIPOLECCE IIPOBEACHMS IPAKTUYECKUX 3aHATUN, TECTUPOBAHMUSL.

PesyabTarsl 00yyeHus

®opmMbI U METOAbI
KOHTPOJISl M OLlEeHKHU
pe3yJabTaToB 00y4eHH sl

OcBoeHue cojaepkanust yuyeOHOW AMCHUIUTHHBI «DU3NKaY,
o0ecrieunBaeT  JOCTMKEHHE  CTYACHTaMU  CIEIYIOIIHUX
Ppe3yIbmamos:
JUYHOCMHBIX:

—4YyBCTBO FOPJIOCTU U YBAXKEHUS K UCTOPUU U JOCTHKEHUAM
OTE€UYECTBEHHON (PU3NUECKON HAYKU; PU3NUECKH IPaMOTHOE
MoBeJIeHHEe B NMPOGECCHOHAIBHON JCSITENIHHOCTA U B OBITY
IpH OOpaleHnu ¢ mpudopaMu U yCTPOHCTBAMU;

—TOTOBHOCTh K MPOJOJIKEHHI0 00pa30BaHMs U MOBBIIICHUS

kBaukanmu B U30paHHON  mpodeccruoHanbHOU
NEATeNbHOCTH U OOBEKTUBHOE  OCO3HAHUE  POJIH
(hMBUIECKUX KOMIIETEHIIUN B ATOM;

—YMCHHUC HCIIOJIB30BATh JOCTHIXXCHU COBpeMeHHOﬁ

¢bu3uveckol HaykKd W (U3HYECKHMX TEXHOJOTMH ISt

MOBBIIICHUSI COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS
B BBIOpaHHOM Mpo(heCCHOHATBHON NEeATeTbHOCTH;

—CaMOCTOATENILHO J00BIBATh HOBBIC ISl ceOsl (pu3MUECKHE
3HaHUS, WCTIOJB3YsS IS STOTO JOCTYIHBIE WCTOYHHKH
nHpopmanuu;

—yYMEHHE BBICTPauBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIIICHUS
B KOMaHJIE 110 PEIICHUI0 OOLINX 33134,

—yMCHHE YIPaBJISATh cBOCH MO03HABATEIBHOM
NeSTeNbHOCTBIO,  MPOBOJMTH  CAMOOIICHKY  YpOBHSI
COOCTBEHHOT'O MHTEIUICKTYaJIbHOT'O Pa3BUTHSI.

MemanpeomemHubIxX:

—HCIIOJIb30BaTh ~ pa3jiMYHble BBl  ITO3HABATEIbHOMN
NEATENbHOCTH  JUISl  pelleHus  (QU3MUecKuX  3ajad,
MPUMEHSATh OCHOBHBIC METOJbI IMMO3HAHMS (HAOIIOIEHHE,
ONMCaHWE, HW3MEPEHHUE, OSKCICPUMEHT) Ui W3Y4YCHUs
Pa3IMYHBIX CTOPOH OKPYIKAIOIIEH ICHCTBUTEIBHOCTH;
—HCIIOJIb30BaTh OCHOBHBIC HMHTEIICKTYAJIbHBIC OIEPaIlUu:
MOCTaHOBKA 3a/1a4M, (OPMYyIUPOBAHUE THIIOTE3, aHATU3 U
CHUHTE3, CpaBHEHHe, O00O0OIIeHHe, CHCTeMaTU3alus,
BBISIBIICHHE TPUYUHHO-CICCTBEHHBIX CBS3€H, TOUCK
aHayoroB, (GOpPMYyIHMPOBAHHWE BBIBOJOB IS HM3YUYCHHS
Pa3IUYHBIX CTOPOH (PHU3UYECKHX OOBEKTOB, (UZNUECKUX
SBICHUH W (U3MUYECKUX TPOIECCOB, C KOTOPBIMH
BO3HHKAET HE00X0IMMOCTh CTaJIKUBAThCSA B
npodeccuoHaIbHOU cdepe;

—yYMEHHE TEeHEepUpOoBaTh HJEU U ONpPENeNATh CPEACTBa,
HE0OXOUMBIE JUIS UX peaTH3allii;

—HCIONb30BaTh PA3JIUYHbIE HCTOYHUKU ISl TONYYCHHUS

KoHnTtpoib YCBOCHUSA
3HAHUM  TNPOBOJUTCS B
dbopMe TECTHUpOBAHUS U

KOHTPOJIBHBIX paloT.

KonTtpons ¢opmupoBanus
YMEHUH TPOU3BOIUTCA B

dbopme 3aIUTHI
MPAKTUYECKUX padoT.
[IpomexxyTouHas

arrecragus 110 JUCHUITIIINHE
IMPpOXOAUT B COOTBETCTBHHU C
y‘{e6HBIM IIJ1aHOM I10
CIICOHUAJIbHOCTH.




¢usnyeckoii  mHpOpMaLMM, yMEHHE  OLCHUTh €&
JIOCTOBEPHOCTB;

—aHANMM3UPOBATh M  NPEACTABIATH  MHPOPMALUIO B
Pa3NIUYHBIX BUAX;

—IyOJIMYHO  TPEJCTABISATh  PE3YJIbTaThl  COOCTBEHHOTO
UCCIIEIOBaHMsl, BECTU IUCKYCCHH, JOCTYITHO U TAPMOHUYHO
codyerass colepxaHue U  (HOPMBI  TMPENCTABIIEMOU
nHpOpMaINH.

npeomMemuvix:

—c(hopMUPOBAHHOCTh TPEICTABICHUA O POJIM U MECTe
(¢GuU3MKM B COBPEMEHHOW HAyyHOM KapTUHE MHUpa;
MOHUMaHHe (U3NYECKOW CYIIHOCTHM HAOII0JaeMBbIX BO
Bcenennoli  siBlneHMi; NOHUMaHUE pPOJAM  (QU3UKU B
(dhopMupoBaHUU Kpyrosopa u (GyHKIIMOHATBHON
IPaMOTHOCTH YeJIOBEKA JJIsl pEIICHUs MPAKTUYECKUX 3a/1a4;
—BJIaJIEHUE OCHOBOIOJIaraloluMHU bU3MUECKUMHU
MOHATHSMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHUSIMU;
YBEPEHHOE HCII0JIb30BaHNE (PU3MUECKON TEPMUHOJIOTHH U
CHMBOJIVKH;

—BJIaJICHUE OCHOBHBIMH METOJAaMU HAay4YHOr'O0 MO3HaHWS,
UCIIOJIb3YEMbIMH B  (U3UKe: HAOIIOJEHHE, OIHCAaHUE,
U3MEpEHNE, SKCIIEPUMEHT;

—yMEHHUS o0pabaTpiBaTh  pE3yJbTATHI W3MEpEHUH,
OoOHapy)XMBaTh  3aBUCUMOCTh MEXIy  (U3HUYECCKUMH
BEJIMYMHAMH, OOBACHATh IIOJIyYE€HHBIE pE3yJIbTaThl MU
JieNIaTh BBIBOJIBL;

—Cc(hOPMHUPOBAHHOCTh YMEHUS pPelIaTh PU3NUECKHUE 3a/1a4H;
—c(hOpMUPOBAHHOCTh YMEHUSl MPUMEHATh IOJyYEHHbIE
3HaHUA JUI 00bSACHEHHs yCIOBUM IPOTEKaHUs HU3NUECKUX
SBJICHUH B Ipupoze, B NpodeccuoHalbHON chepe U Ui
INPUHATUS [PAKTUYECKUX pPELICHUH B IIOBCEAHEBHOM
KHU3HUY,

—c(hopMUPOBAHHOCTb COOCTBEHHOM HO3ULIUU o
OTHOILIEHHIO K (PU3NYECKON MHPOpMAaLUK, OTydaeMon 13
pa3HbIX HCTOYHHUKOB.




