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1. TACIIOPT PABOYEM ITPOI'PAMMBI YUYUEEHOU JUCITATLIIAHGI I1]1.03 ®U3UKA

1.1. O6anacTer npuMeHeHns1 padoyeii NPOrpaMMbl

Pabouass mporpamma y4eOHOW IMCUMIUIMHBI SBJSIETCS YacThbiO IMPOrPaMMBbl MOJATOTOBKH
crienuanucToB cpenHero 3BeHa B cooTBeTcTBUU ¢ PI'OC mo crnemmansHoctu CIIO 11.02.02
Texuuueckoe 00CITy’)KUBaHUE U PEMOHT PATHOAIEKTPOHHON TEXHUKH (TI0 OTPACTISIM).
1.2. Mecto y4eOHOH IHCUMIIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CHELHAJTUCTOB
Cpe/lHero 3BeHa:
[IpodwmibHas aucruminHa 001Ie00pa30BaTEIHHOTO IUKJIA.
1.3. Hean n 3anqa4yu y4eOHOM AUCHMILUIMHBI — TPeOOBAHMA K pe3yJIbTaTaM OCBOCHUS] y4eOHOMH
AUCUMIIHHBI:
OcBoenue cozepkanusi y4eOHOH mucuuiinabl Pusnka, o0ecreunBaeT JTOCTHKECHHUE CTyICHTAMHU
CIIEAYIOILUX Pe3ynbmamos:
JAUYHOCIMHBIX:

— YyBCTBO TOPJOCTH W YBaXECHHS K UCTOPUU M JOCTIDKEHHSIM OTEUECTBEHHOW (DU3NUECKOM
HayKH; GU3NIECKU TPAMOTHOE TIOBEICHNE B IPO(ECCHOHANBHOM AEATEIBHOCTH U B OBITY TIPH
oOpallleHuu ¢ MpudbopamMu U yCTPOCTBaMH;

— TOTOBHOCTh K IPOJOJDKEHHIO OOpa30BaHWSl W TOBBINICHHS KBATU(UKAIMA B M30paHHOM
npodeccuoHanbHOM  AESATETPHOCTH M OOBEKTUBHOE OCO3HAHUE POJM  (PU3HUECKUX
KOMIICTEHITUN B ATOM;

— YMEHHE WCIIOJIb30BaTh JIOCTHKCHUS COBPEMEHHOH (H3MuecKod HAayKd W (U3HIECKHX
TEXHOJIOTUH Ul MOBBIIIEHUS! COOCTBEHHOI'O MHTEIUIEKTYaJIbHOTO Pa3BUTHs B BbIOpaHHOU
poeCCHOHATIBHOMN AEATEIbHOCTH;

— CaMOCTOSITEIbHO JOOBIBaTh HOBBIE A ceOs (pu3MuecKue 3HaHMs, UCHOJb3Ys A ITOTO
JOCTYIIHbIE UICTOYHUKU MH(DOPMaLH;

— yYMEHHE BBICTpauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOILICHHSI B KOMAH/IE M0 PEIIEHUI0 OOIINX
3ajau;

— yYMEHHME YIpaBJsATh CBOECH MO3HABATEIbHON 1A TEIbHOCTBIO, IPOBOIUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'0 MHTEJUIEKTYaJIbHOI'O Pa3BUTHUS.

Memanpeomemuuplx:

— MHCIIOJIb30BaTh Pa3JIMYHbIE BUJIbI [I03HABATENILHON JIEATEIBHOCTH JJIs peIleHUs] (PU3NYECKUX
3aja4y, NMPUMEHATh OCHOBHBIE METOIbl MO3HaHMA (HAOJIOJEHUE, OMNMCaHHE, U3MEpEHMHE,
9KCIEPUMEHT) JJIsl U3YUEHUS Pa3IMUHbIX CTOPOH OKpY’Karollel AeHCTBUTEIbHOCTH;

— MHCIIONB30BaThb  OCHOBHBIE  WHTEIUIEKTyallbHbIC  ONEpalMu:  IIOCTAaHOBKA  3a/1auH,
(dbopMynMpoBaHUE TUIOTE3, aHAJIU3 U CUHTE3, CpaBHEHHE, 000OIIeHHe, cUcTeMaTH3alus,
BBISIBJICHUE IPUYMHHO-CJICJCTBEHHBIX CBs3€H, IOUCK aHAJIOTOB, (POPMYJIMPOBAHUE BHIBOJIOB
JUIL U3Y4YEHHs pa3IM4YHBIX CTOPOH (U3NYECKUX OOBEKTOB, (U3NYECKUX SIBICHUH W
(GU3MYEeCKUX IMPOLECCOB, C KOTOPHIMH BO3HUKAeT HEOOXOIUMOCTh CTaJIKMUBAaThCS B
npodeccuoHabHOU chepe;

— yYMEHHE I'eHepHUpOBATh UJIEH U ONIPENIeNIATh CPEACTBA, HEOOXOJUMBbIE JUIS UX peaTu3allu;

— MHCIIONIB30BaTh Pa3IMUHble UCTOYHMKH JUIS MOJIy4deHus (usnueckoi mHpopMmaluu, yMeHue
OLIEHUTbH €€ I0CTOBEPHOCTb;

— aHaIM3MPOBATh U MPEJCTABIATH HH(YOPMAIUIO B pa3IMYHBIX BUAX;

— NyOJaMYHO TMPEJCTABIATh PE3yJNbTaThl COOCTBEHHOI'O HCCIIEOBAHMS, BECTH JIUCKYCCHUH,
JOCTYITHO U TAPMOHHYHO coveTas coJepkaHue 1 (GopMBbl MpeCcTaBasieMol HHPOpMAIIUH.

npeomemmuuix:

— c(hopMUPOBAaHHOCTH MPEACTABICHUH O PONM M MecTe (U3UKUM B COBPEMEHHOH Hay4dHOMN
KapTHHE MUpA; MOHUMaHHe (PU3HMUECKON CYITHOCTH Ha0II0JaeMbIX BO BeenleHHOH sIBIeHMIA;
MOHUMaHUe posiu (U3MKU B (OPMHUPOBAHUHU KPYro30pa M (PyHKIHMOHAIBHOW IPaMOTHOCTH
YeJI0BeKa Ui PELIeHUs MPAKTUYECKUX 3a/1a4;



— BJIQJICHUE OCHOBOIIOJIATAIOIIUMH (PU3NUECKUMU MOHATHAMHE, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TEOPUSMH; YBEPEHHOE MUCIOIb30BaHNE (PU3MUECKON TEPMUHOIOTUU U CUMBOJIMKH;

— BIJIQJICHUE OCHOBHBIMH METOAAMH HAY4YHOTO IIO3HAHMS, HCIIOJIBb3YEMBIMU B (PHU3HKE:
HaOJI0/IeHUE, ONMCAaHUEe, U3MEPEHNE, SKCIICPUMEHT;

— yMeHHs 00pabaTeIBaTh pe3yJbTaThl W3MEPEHUH, OOHAPYXKHBATh 3aBHCHUMOCTb MEXIY
(GU3NYECKUMHU BEIMYMHAME, OOBSICHITH OJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

— chopMupoBaHHOCTH YMEHHS pemaTh (GU3NIECKHUE 3a1a4H;

— c(hopMUPOBaHHOCTH YMEHHUSI MPHUMEHSATH IMOJyYCHHBIE 3HAHUS Ul OOBSCHEHUS YCIOBHA
poTeKaHus (PU3NYECKHX SIBJICHUH B MIPHPO/IE, B POPECCHOHANBHOM chepe u s MpUHATHS
MIPAKTUYECKHUX PEIICHUHN B IIOBCEAHEBHOM JKU3HU;

— c(pOpMUPOBAHHOCTh COOCTBEHHOM MO3UIIMM MO OTHOIICHHIO K (PU3MUECKON HH(pOpMAaIUH,
MIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.

1.4. KotnuecTBO 4acoB Ha ocBOeHHMe padoyeil MporpaMMbl y4eOHOM TUCHUIIUHBI:
MaKCUMaJbHOM yueOHOM Harpy3ku oOydaromierocs 183 yaca, B TOM yuce:
00s13aTebHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs 122 yaca;
CaMOCTOSITEIbHON Pab0ThI 00yYaroIIerocs: U KOHCYIbTauu 61 Jac.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JIUCIIUIIINHBI
2.1. O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4eOHOIl padoThl

Buja yueOHoii padboThI O0bem yacoB
MakcumaJjibHasi yueOHasi HArpy3Ka (Bcero) 183
Oo0s13aTesibHAsI ayAUTOPHAs yyeOHasi HArpy3ka (Bcero) 122
B ToM uncre: npakTuyeckue U 1abopaTopHbIe 3aHATHS 26
CamocTosiTesibHasi padoTa 00y4yaromerocsi U KOHCYJbTauuii (Bcero) 61
[IpomexyTouHast arTecTanys B popme 3K3aMeHa




2.2. TemaTnuyeckuii I1aH U coiep:kanue ydeOHou qucuuminnsl I1/1.03 ®usznka

HanmenoBanune
pa3ziesioB U TEM

Co;[epxcaHI/Ie yqe6H0r0 Matepuaia, MPaKTHYCCKUC 3aHATHU, CAMOCTOATCIIbHAL pa60Ta 06yqa}0m1/1xcm

O0BeEM yacoB

YpoBeHb
OCBOCHHS

1

2

4

BBenenne

Coaep:xanue yue0HOro Matepuasa

duznuka — HayKa O Ipupozac. ECTeCTBeHHOHay‘-IHLIﬁ METOA IMO3HaHHA, €r0 BO3BMOXHOCTHU U I'PaHUIbI IPUMCHUMOCTHU.
MOZ[eJ'II/IpOBaHI/Ie (1)I/I3I/I‘IeCKI/IX SIBIIEHHAN U IIpOnEeCCoB. Ponb OKCIICPUMEHTA U TCOPHUHU B IPOLICCCE TO3HAHUA TPUPOJbI.
dusnueckue 3ak0Hbl OCHOBHBIE DJIEMEHTEI (1)1/131/111601(0171 KapTUHBI MUpa.

1

CamocrosaTenbHas padora Nel, 2
®dwusmka B Moel mpodeccuu
dusnka BaxKHa, HU3KMKa HYKHA

Paznein 1.

Mexanuka

Tema 1.1.

OCHOBbI KHHEMATHKH

Coaep:xkanue yueOHOro Matepuajia

OTHOCHUTEJIBHOCTh MEXaHUYECKOTO JBWXXCHUA. CucTeMsbl OTCUETA. XapaKTepI/ICTI/IKI/I MCXaHUYCCKOT'O JIBMKCHUA:
HepeMelIeHHE, ITyTh, CKOPOCTb, YCKOPEHHE.

Buzpl aBMKeHUS: paBHOMEPHOE, PABHOYCKOPEHHOE U UX IpadyecKoe OMUCaHUE.

JIBUrKeHME 110 OKPY>KHOCTH € ITIOCTOSIHHOM 110 MOZYJIIO CKOPOCThIO. LleHTpocTpeMuTenbHOe yckopeHue. JInnennas u
yTJI0Basi CKOPOCTH.

1,2

IIpakTuyeckas padora Nel
V3y4yeHue 3aBUCHMOCTH IepHoja KONeOaHUH HUTSHOTO (WM MPYKMHHOTO) MasTHUKA OT UIMHBI HUTH (MJIM MaccChl

rpy3a).

2,3

CamocrosTeabHass padoTa Ne3
OCHOBBI KWUHEMATHKU

Tema 1.2

OCHOBBI JUHAMHUKH

Coaep:xanue yued0HOro MaTepuajia

Bsanmopeticteue ten. [Ipuanmm cyneprosuinu cui. 3akoHsl Herotona. HepunagsHbIe cucTeMBl oTcdera. Cra.
Macca.

3axoH BcemupHOTo TAroTeHus. Bec. HeBecomocts. [leperpysku. Kocmudeckue ckopocTi.

Cwuel Tperns. Cuiia yrpyroctd. 3akoH I'yka

1,2

CamocrosTenbHass padoTaNeNed, 5, 6

OCHOBBI TMHAMHKH

Cuuna TpeHus B )KUBOU MPUPOJIS

WHepimanbHble 1 HEUHEPLUAIBHBIC CHCTEMbI OTCUETA B OPUCHTALIMH YEJIOBEeKa.

Tema 1.3

3aKoHbI COXpPaHCHUS B MEXaHUKeE

Copep:kanue yueOHOro MaTepuaia

PyGesxnblii KOHTpOIb Nel

1,23




Nmmnynbe Tena. 3aKkoH COXpaHEHHs UMITYJIbCA.
PeaktuBHOE mBIKeHHE. Mexanudeckas padota. MOIIHOCTE.
Kunetnueckast sHeprusi. [loTeHianbHas s3Heprusi. 3aKOH COXpaHEHUs MEXaHUYeCKOU SHEPTHUU.

IIpakTHyeckas padora Ne2
CoxpaHeHHe MeXaHUIeCKOI OHCPIvU IpH ABMIKCHHU TCJIa MOJ HeﬁCTBHeM CHJI TSDKCCTH U YIIPYTOCTH.

2,3

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

Pa3zpgen 2

Mouekyasipuas ¢pusuka. Tepmoaunammnka

Tema 2.1

OcHOBHBbIE NOJI02KEHUSI MOJIEKYIAPHO-KHHeTHYeckoi Teopun (MKT)

Coaep:xkanue yue0HOro Matepuaja

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

OcnosHoe ypaBHeHre MKT. YpaBHeHHEe COCTOSHHMSI HCAIBHOIO ra3a. ['a30Bble 3aKOHBI M UX rpaduKu.

1,2

IIpakTyeckasi padora Ne 3.
OnpezeneHue OTHOCUTEIBHOM BIAKHOCTH BO3yXa C IOMOIIbIO TUTPOMETPA M IICUXPOMETPA.

2,3

CamocrosTesbHast padora NeNe9, 10, 11
Hcropust aToMUCTUYECKUX YUESHUN

M.B. JlomoHOCOB — 0cHOBOMOJOKHUK MKT
OcnoBel MKT. VneanpHbll ra3

Tema 2.2

OCHOBBI TEPMOJIUHAMUKHA

Coaep:xanue yue0HOro MaTepuajia

BHyTpeHHss sHEprust uaeansHoro rasa. Padora B TepMoauHamuke. KoanuecTBO TEmIoThI
IepBoe HayaI0 TEPMOAUHAMUKH M IIPEMEHEHHUE ero K n3onponeccam. O6patumble 1 HeoOpaTumble nporecchl. KITJ]
TETJIOBOTO IBUTATEIISI U OXpaHa OKpPY Karollel cpeibl.

1,2

CamocrosiTenbHasi padoTa Nel2
TerioBble ABUTATENN U 3arPA3HEHUE OKPYKAIOIIEH Cpelibl

Tema 2.3

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

Coaep:xanue yuedOHOro MaTepuaja

Monens cTpoeHus XuakocTH. HacrhlmeHHbIe 1 HeHACHIIIIEHHBIE Taphl. BrnaxHocTh Bo3myxa. [Ipubopsr mas
OTIPEJICTICHUS] BJIAXKHOCTH.

XapaKTepUCTHKA KUIKOTO COCTOSHHS BEILIECTBA.

[ToBepxHOCTHOE HATSDKEHNE U cMadMBaHue. KannisipHble SBIEHUS ObITYy IPUPOJIE, TEXHUKE U MEJHIITHE.
PyGexHbIi KOHTPOJIb Ne2

1,2,3

IIpakTuyeckas padora Ned
Omnpenenerne k03 uirerTa MOBEPXHOCTHOTO HATSHKEHUS JKHIKOCTH.

2,3

IIpakTuyeckas padora Ne5
HabmroneHune 3a pocTOM KpUCTAIUIOB B PacTBOPE.

2,3




CamocrosTenbHas padora NeNel3, 14
ArperatHble cOCTOSHUS U (pa30BBIe IEPEXObI
TBepable Tena

Pa3zpnen 3

JJIeKTPOAMHAMMKA

48

Tema 3.1

OCHOBBI 3JIeKTPOCTATHKH.

Coaep:xkanue yue0HOro Matepuajia

B3anmozeiicTBre 3apspKEHHBIX Tell. DNEKTPUUECKUH 3apsi. 3aKOH COXPAaHEHUs JIEKTPUIECKOro 3apsna. 3aKOoH
Kymnona.

Onexrpudeckoe nose. CUIoBble TMHAN 3JIEKTPUYECKOTo MoJisl. HanpskeHHOCTh 2MEeKTPHYECKOro MoJlsl.

INorenuuan. PazHocTs moTeHnuanos. [IpoBoAHUKY B 37EKTpUYECKOM IOJIE. DIEKTpUdeckas eMKocTb. KonneHncaTop.
JM3IIEeKTpUKH B JIEKTPHYECKOM TIOJIE.

1,2

Tema 3.2

3aKOHBI MOCTOSIHHOTO TOKA

Coaep:xanue yueOHOro Matepuajia

ITocTostHHBIN AnekTpruyeckuit Tok. Ciila TOka, HapsHKEHUe, SIEKTPHUECKOe COMTPOTUBIIEHHE. 3akoH OMa [T ydacTKa
HENH.

ITocnenoBarensHOE U MapauIeIbHOE COeTUHEHUS TPOBOAHUKOB. DJIC MCTOUHMKA TOKA.

TennoBoe aercTBUE AIEKTPUIECKOro Toka. 3akoH Jxoyist - JIena. MoIHOCTh IEKTPUUYECKOTO TOKa

1,2

IIpakTyeckasi padora Ne6
W3yyenue 3akoHa Oma Juis yuacTKa HelH.

2,3

IIpakTuuyeckas padora Ne 7
Omnpenenenne D/1C v BHYTPEHHETO CONMPOTUBIICHHS] HICTOYHUKA YJICKTPUUECKON SHEPTHUH.

2,3

CamocrosaTenbHas padota NeNel5, 16

3aKOHBI TOCTOSIHHOTO TOKa

U3 xu3nu u nesrenpHocTr YuéHbIX, (Modde, Munnuken, ['ansBanu, Boibra, Om).
(ITpumeuanue! CTyICHT MOXKET JieNaTh 0030p M0 OJTHOMY YUCHOMY)

Tema 3.3

MarnuTHoe noJie

Coaep:xanue yued0HOro MaTepuaja

B3aumopnelictBue TokoB. Maruuthl. JIMHMM MarHUTHOM MHAYKLHU.

Mar=uTHOE oI IPSMOTO TOKa, KPyroBOro U coneHouaa. Crla B3anMOAECHCTBHIS MapalIeIbHBIX TOKOB.
Cuna Amnepa. MarHuTHas HHAYKOHAA. MarauTHAs MHAYKIUS MPSMOTO TOKAa, KPYTOBOTO U COJICHOHIA.
Cwuuta Jlopenna. ITpuHIMT ASHCTBHSI DJCKTPOABUTATENS. DIIEKTPOU3MEPUTENBHBIE IPHOOPBL

1,2

CamocrosaTeabHas: padota NeNel7, 18
YcKopHUTeNH 3apsKeHHBIX YaCTUIT
Co3nanne «MarHUTHOM JIOBYIIKM» JUIst IIa3MBbI B «TokaMakax»

Tema 3.4

JJIeKTPOMATHUTHAS MHAYKIHSA

Copep:xanue yueGHOro MaTepuaia

Omnsiter @apayes. MarauTabl OTOK. [IpaBuio JleHta.
3aKOH AIIEKTPOMATHUTHOW WHAYKITHH.
CamonHayknus. IHAYKTHBHOCTE. DHEPTUsi MATHUTHOTO TIOJISL.

1,2




IIpakTuueckas padora Ne 8
W3yueHune sIBICHUS HIEKTPOMArHUTHON MHAYKIIHH.

2,3

CamocrosTenbHas padora NeNe 19, 20
Maiixn ®apaneii (1791-1867)
OneKTpOMarHuTHast MHIYKIHS

Tema 3.5

KoJiedanus u BOJHBI

10

Coaep:xkanue yueOHOro Matepuaja

MexaHnveckue KojeOaHus. AMIUIUTYa, IEPUOT, YacTOTa U (ha3a KoeOaHHH.

CBoOoHbIe U BEIHYK/IEHHBIE KojieOanus. Pe3oHaHc.

Mexannveckue BoJHbI. CBOHCTBa MEXaHHYECKUX BOJIH.

[IpononbHbIe 1 nonepeydHbie BoJHBL. J[rHa BosHBL CKOPOCTH PacpOCTpaHEHHsI BOJIHBL

3BYKOBBIE BOJIHBL. XapaKTEPUCTUKH 3BYKa: BHICOTA, TeMOpP, IPOMKOCTh, HTHTEHCHBHOCTb. YJIbTpa- U HH(Pa3BYKH B
>KUBOM NpUPOJIE.

10

1,2

IIpakTyeckasi padora Ne9.
Onpenenenre JUIMHBI CBETOBOW BOJIHBI IPH TIOMOIIHM JTM(PAKIIMOHHON PEIIeTKH

2,3

CamocrosTenbHass padoTa NeNe21, 22
MexaHnyeckue KOJ'IC6aHI/Iﬂ H BOJIHBI
QPu3nuecKre OCHOBBI PEUH U CITyXa YeJIOBEKa

Tema 3.6

IlepemMeHHBII TOK

12

Coaep:xanue yue0HOro MaTepuajia

CBoOoHbIC U BBIHYXKJICHHBIE 2JIEKTpOMarHuTHbIe Kosiebanus. @opmyna Tomcona. Ilepemennsiii Tok. ['eneparop
HEPEMEHHOT0 TOKa.

KaTy1ka HHIYKTHBHOCTH M KOHAEHCATOP B CETH IIEPEMEHHOI0 TOKA. AKTUBHOE COIIPOTHBIIEHHE. TpaHchopmaTop.
[pousBoacTBo, nepenaya u norpedieHne sMekrposHeprun. [Ipodnemsl sneprocoepexenus. TexHnka 6e30MacHOCTH B
00paIleHNH C EKTPHUUECKUM TOKOM.

DJIEeKTPOMarHUTHOE TOJIE U AJIEKTPOMAarHUTHbIE BOJMHBL. CKOPOCTH AMEKTPOMAarHUTHBIX BOJH.

[IpuHUIMOBI paguOCBS3H.

Py6e:xnblii KoHTpOJIb Nel (cemecTp 2)

12

1,2,3

IIpakTuyeckas padora Ne 10
OrmpefieneHne MEKTPOEMKOCTH KOHAEHCATOpa

2,3

CamocrosaTenbHas: padoTta NeNe23, 24
Texnuka 6€30MaCHOCTH B OOpAIIEHIH C STEKTPUICCKAM TOKOM.
Nmnemanc. DIeKTpOompoBOANMOCTS OMOIOTHYECKIX TKAHEH.

Pazgen Ned.

Onruka

20

Tema 4.1

BoaHnoBasi onTuka

14

Copep:xanue yueGHOro0 MaTepuaa

CBerT Kak 3JeKTpOMarauTHas BotHa. OCHOBHEIC 3aKOHBI TCOMETPUIECKON OIITUKH (3aKOHBI: OTPAYKCHHUS, TIPEIIOMIICHUS
¥ TIOJTHOTO OTPAXKCHU).
Hucnepcus ceta. [peta Ten. PaznmoxxeHne 6e10ro cBeTa Mpr3MOH.

14

1,2




Jucnepcronnsiii (mpusmarndecknii) criektp. CliokeHne CeKTpaIbHbIX I[BETOB. BUIBI CIIEKTPOB.
Wntepdepenuns ceera. KorepentHocts. MHTEpdepeHnns cBeTa B IpUpo/ie, TPUMEHEHHE €€ B TEXHHKE.
Hudpaxuus ceeta. JJudpakunonHas pemerka. Judpakunonnsiii criektp. [loHsTHE 0 MTOTSpU3auy.
Pa3nuunble BUABI 2JIEKTPOMArHUTHBIX U3Iy4YEHUI, UX CBOWCTBA U IPAKTUYECKUE TPUMEHEHHUSL.
Onrtuueckue npuodopsl. Pazpemaromas ciocoOHOCTh ONTHYECKHUX MTPUOOPOB.

IIpakTHuyeckas padora Ne 11 2 2,3
OmnpenenieHne MoKa3aTessi MPeJIOMIICHHUS CTEKIIa
MpaxTuueckast padora Ne 12. HaOmronenue siBieHuid nHTEpQEepeHNN U qU(paKkIum CBeTa. 2 2,3
CamocrosiTesbHast padora NeNe25, 26 4 3
VYnpasieHne TyHOXOA0M U IPYTMMH KOCMUYECKHMMHU KOPaOJIsIMH
BonnoBas ontuka
Tema 4.2 KBaHTOBasi onTHKA 6

Coaep:xanue yue0HOro MaTepuaja
I'nnotesa [Inanka o kBaHTax. DHeprus kBanTa. @otoH. TennoBoe u3nydeHne. BorHOBBIE 1 KOPITYCKYISIpHBIE CBOWCTBA
CBETa. 6 1,2
dotoaddexr. 3akonsl porordpdexra. [Ipumenenne Gporoaddexra.
TexHuueckue yCTpOWCTBA, OCHOBAHHBIC Ha MCII0JB30BaHUH PoTod(deKTa.
CamocrosTebHas padoTta NeNe27, 28, 29 6 3
[Nouck Heobxomumoii nudopmaiyu B cetn MutepHet Ha Tembl: «Poinb cBeTa B hoTorpadum.
CocTaBUTh KOHCIIEKT Ha TeMy: « PEHTreHOCTPYKTYpPHBIH aHaIU3 U €T0 HCIOIb30BaHUCY.
Perienue 3a1a4 Ha 3aK0HBI PoTOIDDEKTA

Pa3znen Ne 5 CTpoeHue aTOMa M aTOMHOI0 1Ipa 10

Tema 5.1 CTpoeHue aTOMa M aTOMHOT0 1Ipa 10
Coaep:xanue yuedOHOro MaTepuaja
CrpoeHue aToma: IJIaHETapHAast MOJIEIb aTOMa M Mozielb bopa.
IToctynatel bopa. [Tornomenne n ucnyckanue cBeta aToMoM. KBaHTOBBIE T€éHEPATOPBI. 10 1,2
Ctpoenne aTOMHOTO sijipa. DHEprun CBs3U. CBS3b MAacChl U SHEPTHH.
PannoakTuBHOCTD. SepHbIE peakuuu. SepHas SHEpreTHKa.
PagnoakTHBHbIE H3ITyYEHHUS U NX BO3ACHCTBUE HA KUBbHIC OPraHU3MBL.
IMpakTuueckasi padora Ne 13. M3ydeHne TpeKoB 3apsDKEHHBIX YaCTHIT 110 TOTOBBIM (oTOTrpadusiM. 2 2,3
CamocrosTeabHas padora NeNe30, 31, 32 6 3
Poub moctynaroB bopa, OcHOBa KBaHTOBOH TEOPUH TIAHETApPHOTO aToMa, Du3mdeckuii cMbeich onbITOB Pesepdopma
A. bekkepens, cynpyro Kropu, 3. Pesepdopaa, .. Menneneera, U.B. KypuatoBa u apyrux y4eHbIX (OAHOTO U3
YYCHBIX)
Crpoenne aToMa ¥ aTOMHOTO S,/Ipa

Pasnen 6 Iposonus Beenennoii 10

Conep:kanue y4ueOHOr0 MaTepuaia




Bonsmoit B3psIB. Bo3MoxHEIe crieHapuu 3Bomonuu Beenennoil. beckoneunocts BeeneHHoM.
Hama 3Be3nHas cuctema — 'anakTuka.

OBomronus U dHeprust ropeHus 38e37. CosHILe psaoBas 3Be3/a Hamel [anakTuku.
Tepmosiaepusiii cunTes. [Ipo0ieMbl TEpMOSIEPHOIT SHEPTETHUKH.

OO0pazoBaHue IJIaHET CONHEYHO crucTteMbl. CoJlHEeYHas cucTeMa.

Py0exHbIi KOHTPOJIBb Ne2 (cemecTp 2)

10

1,2,3

CamocrosiTesbHasi padora NeNe33, 34

Tepmosinepnblii cunte3 Ha CosHIle — HOBasi BEPCHsI

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

IIpome:xyTouHasi aTTecTanus B popMe IK3aMeHa

Bcero

183

JI1s XapaKTepUCTHKH YPOBHS OCBOEHHS Y4e€OHOIo MaTepHalla HCIOIb3YIOTCS CIeAyIoL1e 0003HaueH S

1. — 03HaKOMUTEJBbHBIN (y3HABAHUE paHee N3yUEHHBIX 00BbEKTOB, CBOWCTB);

2. — penpoyKTHUBHBIN (BBITOJHEHHE ACATEIBLHOCTH 10 00pa3ily, MHCTPYKIIMU HIIH TIOJ PYKOBOJICTBOM)

3. — IPOJYKTHBHBIH (INIAHUPOBAHUE U CAMOCTOSITEIBHOE BHIMOIHEHHUE JEITEIHOCTH, PEIIeHHE MPOOJIEMHBIX 3a/1a4)




3. YCJIOBUS PEAJIMBAIIAA YYEFHOU JAUCHUILINHBI

3.1. TpeGoBaHus K MaTepUAIbHO-TEXHUYECKOMY 00eCIeYeHHIo.

Peanuzanmss  yueOHOM  aucHUMIIMHBI — TpeOyeT  Hanuuusi  y4eOHOro  KabuHeTa
EctecTBeHHOHAYYHBIX JUCIUTUINH:

O6opynoBanue yaeOHOro KabUHeTa.

[Tocagounble MecTa CTYIEHTOB.

Pabouee mecTo mpemnogaBates.

Pabouast menoBast 1ocka.

Harnsmasie moco6ust (y4eOHUKH, OTIOPHBIE KOHCTICKTHI-TUIAKATHI, CTCHIbI, KAPTOYKH,
pa3gaTo4yHbId MaTepHal, KOMILIEKThI Ja00paTOpHBIX padoT).

TexHuveckue cpeacTBa 00yUeHHs :

[1K ¢ Au1eH3uoHHBIM POrpaMMHBIM 00€CTIEYEHUEM U IIPOEKTOP
WNHTepakTuBHAs JOCKa.
[Ipe3eHTanmu K 3aHATHSM.

3.2 UndopmanuonHoe odecriedyeHue 00ydeHust

[lepeueHr pexkoMeHAYyeMBIX YYEOHBIX HW3/IaHUN, HMHTEPHET PECYpCOB, JOMOIHUTEIbHON
JIUTEpaTyphl

OcCHOBHBIC HCTOYHHUKH:

1.

l'opnau B.B. ®wusmka: yueOHOe mocoOue misi cpeaHero mnpodeccruoHaIbHOTO
obpazoBanus / B.B. 'opmau. — 2-e u3z., ucnp. u gomn. — MockBa: M3marenscTBo
Opaiir, 2019. — 215 c. — (IIpodeccuonanpHoe obOpa3oBanue). — ISBN
078-5-534-09366-7. — Tekcr: osnexkrponHsii // ObC HOpaiit [caiiT]. -
URL: https://biblio-online.ru/bcode/438590

KpaBuenko, H. 0. ®usuka: y4eOHMK W  NPAKTUKYM JJIs  CPEIHETO
npodeccuoranibHoro oopazoanus / H. F0. KpaBuenko. — MockBa: M3naTenbcTBO
Opaiir, 2017. — 300 c. — (IIpodeccuonanpHoe obOpa3oBanue). — ISBN
078-5-534-01418-1. — Teker: osnexkrponusii // ObC Hpaiit [caiiT]. -
URL: https://biblio-online.ru/bcode/399848

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

cpennero mpodeccuoHanpHOro obpasoBanus / B. B. Topmau. — Mocksa:
NznarensctBo IOpaiit, 2019. — 301 c. — (Ilpodeccrnonansuoe obpazoBanue). — ISBN
078-5-534-08112-1. — Tekecr: osnexkrponusii // ObC Hpaiit [cailiT]. -

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

I[OHOJIHHTEJIBHLIQ HCTOYHUKMU:

1.

l'opnay, B. B. ®usuka. CamocrosTensHas padoTa cTyeHTa: yuebHoe nmocodue ass
cpennero npodeccuonaapHoro oopazosanus / B. B. T'opnau, H. A. MBanos, M. B.
[InactuHuHA. — 2-€ u3A., ucnp. u gon. — Mocksa : U3narenscrso Opaiit, 2019. — 168
c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-9834-4. — Tekcr:
anektpouHbiit // DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/437552

I'opnau, B.B. ®u3uka: mexaHuka. DJIEeKTpUYECTBO W MarHeTusM. JlaGopaTopHbiit
MIPAKTUKyM: yuyeOHoe 1mocodue isi CpeHero npodeccuoHaabHOro oopasosanus / B.
B. I'opnau. — 2-e u3n., nepepab. u gom. — Mocksa: U3znarensctBo FOpaiit, 2019. — 171
c. — (IlpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-07608-0. — Tekcr:
anekrpounsiit // IBC FOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/442146

Bumnskosa, E.A. ®usuka. CoopHuk 3amau. EI'D, onumnuanel, 7K3aMeHBI B BY3 :
yaebHoe mocobue / E.A. BumnsikoBa. — 4-¢ m3a. (31m.). — Mocksa: Jlabopartopus
3HaHui, 2015. — 339 c. — ISBN 978-5-9963-2891-8. — TekcT: 31n€KTpOHHBIN //



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

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

HNHTepHeT-pecypceb:
1. https://e.Janbook.com — OBC «Jlaup»

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

3. http://www.iprbookshop.ru — 9bC «Iprbook»
4. http://www.studentlibrary.ru — 3bC «KoHcynbTaHT 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 W OIIEHKA PE3YJBTATOB OCBOEHUS YYEBHOU

JUCHUIINHBI

KoHTpons u oOmEHKa pe3ylbTaTOB OCBOCHHS YYEOHOW MUCHMIUIMHBI OCYIIECTBIISIETCS
IIPENOJABATENIEM B IIPOLECCE IIPOBEACHMS IPAKTUYECKUX 3aHATUN, TECTUPOBAHMSL.

Pe3yabTarsl 00yyeHus

®opmMbI U METOAbI
KOHTPOJISl M Oll€eHKHU
pe3yJbTaToB 00y4YeHHsl

OcBoeHue cojepkanuss yueOHOW AUCHUIUIMHBL «DU3NKaY,
o0ecrieunBaeT  JOCTUKEHHE  CTYACHTaMU  CIEIYIOIIHUX
pe3yibmamos:
JUYHOCHMHBIX:

—4YyBCTBO FOPJOCTH U YBAXKEHUS K UCTOPUU U JOCTHKEHUAM
OTE€UYECTBEHHON (PU3NUECKON HAYKU; PU3NUECKH IPaMOTHOE
MoBeJIeHNEe B MPOGECCHOHAIBHON JCSITENIBHOCTA U B OBITY
IpH OOpaleHnu ¢ mpudopaMu U yCTPOHCTBAMU;

—TOTOBHOCTh K MPOJOJKEHUI0 00pa30BaHMs U MOBBIIICHUS

kBaukanuu B U30paHHON  mpodeccruoHaNbHON
NEATeNbHOCTH U OOBEKTUBHOE  OCO3HAaHUE  POJIH
(hDMBUIECKUX KOMIIETEHIIUN B ATOM;

—YMCHHUC HCIIOJB30BATh JOCTHIXXCHU A COBpeMeHHOﬁ

¢bu3udeckoil HaykKu W (U3HYECKHMX TEXHOJOTMH st

MOBBIIICHUSI COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS
B BBIOpaHHOU Mpo(heCCHOHATBHON NeATeIbHOCTH;

—CaMOCTOATEIILHO J00BIBATh HOBBIC ISl ceOsl (u3MUECKHE
3HaHUS, WCIOJB3YS IS STOrO JOCTYIHBIE WCTOYHHKH
nHpopmanuu;

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

—yMEHHE YIPaBJIATh cBOCH M03HABATEIBHOM
NESTEIbHOCTBIO,  MPOBOJHMTH  CAMOOIICHKY  YPOBHSI
COOCTBEHHOT'O MHTEIUICKTYaJIbHOT'O Pa3BUTHSI.

MemanpeomemHbIxX:

—HCIIONIb30BaTh  pa3jIMYHbIE  BHUJBI  ITO3HABATEIBHOMN
NEATENbHOCTH  JUISl  pelleHus  (PU3MUeCKuX  3ajad,
MPUMEHSATh OCHOBHBIC METOJIbI IMMO3HAHMS (HAOIIOIEHHE,
ONMCaHWE, HW3MEPEHHUE, OSKCIECPUMEHT) JUIS W3YYCHUS
pa3IMYHBIX CTOPOH OKPYIKAIOIIEH ICHCTBUTEIBHOCTH;
—HCIIOJIb30BaTh OCHOBHBIC HMHTEIICKTYaJIbHBIC OIEPaIlUu:
MOCTaHOBKA 3a/1a4M, (OpMYyIUPOBAHUE THIIOTE3, aHATU3 U
CHUHTE3, CpaBHEHHe, OO0OOIIeHHe, CHCTeMaTU3allus,
BBISIBIICHHE TPUYUHHO-CIECJCTBEHHBIX CBS3€H, TOUCK
aHayoroB, (GOpMyIHUPOBaHHWE BBIBOJOB IS HM3YUYCHHS
Pa3MUYHBIX CTOPOH (PU3UYECKHX OOBEKTOB, (UINUECKUX
SBICHUH W (U3MUYECKUX TPOIECCOB, C KOTOPBIMH
BO3HHKAET HE00X0IMMOCTh CTaJIKUBAThCSA B
npodeccuoHaIbHOU cdepe;

—yMEHHE TEeHEepUpOBaTh HJEU U OMNpPENeNATh CPEACTBa,
HE0OXOUMBIE JUIS UX peaTH3allii;

—HCIONb30BaTh PA3JIUYHbIE HCTOYHUKU ISl TONYYCHHUS

KoHnTtpoib YCBOCHUSA
3HAHUM  TNPOBOJUTCS B
dbopMe TeCTHUpOBAaHUS U

KOHTPOJIBHBIX padoT.

KonTtpons ¢opmupoBanus
YMEHUN TPOU3BOAUTCA B

dbopme 3aIUTHI
MPAKTHYECKUX PadoT.
[TIpomexxyTouHas

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




¢usnyeckoii  mHpOpMaLMM, yMEHHE  OLCHUTh €€
JIOCTOBEPHOCTB;

—aHANIM3UpPOBATh M  NPEACTABIATh  MHPOPMALUIO B
Pa3IUYHBIX BUJAX;

—IyOJMYHO  TPEJCTABIATH  PE3YJIbTaThl  COOCTBEHHOTO
UCCIIEIOBaHMsl, BECTU IUCKYCCHH, JOCTYITHO U TAPMOHUYHO
codyerass colepxaHue ©  (HOPMBI  MPENCTABIIEMOU
nHpOpMAaILNH.

npeomemmubvix:

—c(hopMUPOBAaHHOCTh TPEJCTABICHUA O POJIM U MECTe
¢Gu3MKM B COBPEMEHHONW HAyYyHOM KapTUHE MHUpa;
MOHUMaHHe (U3NYECKOW CYIIHOCTH HAOII0JaeMBbIX BO
BcenenHoli  siBleHMi; NOHUMaHUE pPOAM (QU3UKU B
(dhopMupoBaHUU Kpyrosopa )51 (GYyHKIIMOHATBHON
IrPaMOTHOCTH YeJIOBEKA JJIsl pEIICHUs MPAKTUYECKUX 3a]1a4;
—BJIaJIEHUE OCHOBOIOJIaraloluMu bU3MUECKUMHU
MOHATHSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHUSIMU;
YBEPEHHOE HCII0JIb30BaHNE (PU3MUECKON TEPMUHOJIOTHH U
CHMBOJIVKH;

—BJIaJIECHUE OCHOBHBIMH METOJaMU HAay4YHOr'O0 MO3HaHWS,
UCIOJIb3YEMbIMH B  (U3UKe: HAOIIOJeHHEe, OIHCAaHUE,
U3MEpEHNE, SKCIIEPUMEHT;

—yMEHHUS o0pabaTpiBaTh  pPE3yJIbTATHI W3MEpEHUH,
OoOHapyXMBaTh  3aBUCUMOCTh MEXIy  (U3HUYECKUMH
BEJIMYMHAMH, OOBACHATH IOJIyYEHHBIE pE3yJbTaThl MU
JieNIaTh BBIBOJIBL;

—Cc(hOPMHUPOBAHHOCTh YMEHUS pPelIaTh PU3NUECKHUE 3a/1a4H;
—c(OpMUPOBAHHOCTh yYMEHHUS MPUMEHATh IOJyYEHHbIE
3HaHUA U1 00bSACHEHHs! yCIOBUM IPOTEKaHUs HU3NUECKUX
SBJICHUH B Ipupoze, B NpodeccuoHaIbHON chepe U Ui
INPUHATUS [PAKTUYECKUX pPELICHUA B IIOBCEAHEBHOM
KHU3HU,

—c(hopMUPOBAHHOCTb COOCTBEHHOM HO3ULIUU o
OTHOLIEHHIO K (PU3UYECKON MHpOpMaLUK, OTydaeMon 13
pa3HbIX HCTOYHHUKOB.




