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1. IACIIOPT PABOYEN NPOT'PAMMBbI YYEFHOM JJUCHUTLJINHBI

I11.03 ®U3UKA

1.1. O6saacTh npuMeHeHus1 padbo4yei NporpaMmbl

Pabouas mporpamma y4eOHOH AMCUMIUIMHBI SIBISICTCS YacThIO IMPOrpaMMbl TOATOTOBKU
crienaiaucToB cpeaHero 3BeHa B cooTrBeTcTBUM ¢ PI'OC mo cnenumansHoct CIIO 10.02.05
Obecnieuenne HHPOPMAITMOHHON 0€30MaCHOCTH aBTOMATHU3HPOBAHHBIX CHCTEM.
1.2. MecTo y4e0HOIl MAUCHMIUIMHBI B CTPYKTYpe NPOrpamMMbl MOATOTOBKH CIENHAJMCTOB
Cpe/IHero 3BeHa:
[TpodunpHas aucuuruiHa 001Ie00pa30BaTEIHLHOTO UKIIA.
1.3. Lesn u 3aqa4u y4eOHOM AUCHHMILVIMHBI — TPeOOBaHNS K pe3y/ibTaTaM OCBOEHMS Y4eOHOI
AUCHUILIMHBI:
OcBoenue conepxkanust yueOHOH mucuuIiMHbl Ou3uKa, 00ecreunBaeT JOCTHKEHUE CTYIACHTAaMHU
CIIEIYIOIIUX Pe3yI1bmamaos:
JUYHOCHHBIX:

— YYyBCTBO IOPJOCTU U YBAKEHUS K UCTOPUU M JOCTHIKEHUSM OTEUECTBEHHOW (DU3NUYECKOM
HayKH{; ((U3MUECKU IPaMOTHOE ITOBEICHUE B MPO(HECCHOHALHON IeATEIEHOCTH U B OBITY IIpH
oOpallieHruu ¢ mpubopamu U yCTPOMCTBAMU;

— TOTOBHOCTh K MPOOJDKEHHIO OOpa30BaHWS M TOBBIICHHUS KBATU(UKAMH B H30paHHON
npoeCCHOHATBHON  ACATENBHOCTH W OOBEKTHBHOE OCO3HAaHME PO  (PU3HUYECKUX
KOMIIETEHIIU B 3TOM;

— YMEHHE HCIONB30BaTh JIOCTHKCHUS COBPEMEHHOW (HU3MUYECKOW HAayKH W (DU3HYECKHUX
TEXHOJIOTHI JIJIsl MOBBIIIEHUSI COOCTBEHHOIO MHTEIEKTYaJIbHOTO Pa3BUTHUS B BBIOPAHHOMN
npodeccuoHaNbHOM NesTeNbHOCTH;

—  CaMOCTOSITEJIbHO JOOBIBaTh HOBBIE IS ceOs (U3MUECKHE 3HAHHS, MCIOIB3YS ISl 3TOTO
JOCTYITHBIE ICTOYHUKU HH(pOpMaIuy;

— yYMEHHE BBICTPaWBaTh KOHCTPYKTUBHbBIC B3aMMOOTHOIICHHS B KOMAH/IE 110 PEIICHUIO 00IINX
3a/1ay;

— YMEHHE YIpaBJIsITh CBOEH M03HABATENbHOM J1€ATENbHOCTHIO, IPOBOJIUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'0 UHTEJUIEKTYaJIbHOTO Pa3BUTHSI.

MemanpeomMemHbix:

— UCHOJb30BaTh pa3INYHbIE BU/bI TO3HABATENILHOMN JEATENbHOCTH JJIs pelIeHUs] (PU3MUECKUX
3a/1a4, NPUMEHATh OCHOBHBIE METOJbl MO3HAHMS (HAOIOJIEHHE, ONMCAaHWE, U3MEpPEHUE,
HKCIEPUMEHT) JUISl U3YUEHUS pa3IMYHBIX CTOPOH OKpYXKaroleH 1eHCTBUTENbHOCTH;

— UCHOJb30BaTh  OCHOBHBIE  WHTEIJICKTyaJbHbIE  OINEpallH:  IOCTAaHOBKAa  3ajayu,
(bopMynupoBaHUE THUIIOTE3, aHAIM3 U CHUHTE3, CpaBHEHHE, 000O0IIeHue, cucTeMaThu3alus,
BBISIBJICHUE MPUYMHHO-CIIEICTBEHHBIX CBSA3EH, MOMCK aHAJIOr0B, (POPMYJINPOBAHHUE BBIBOJOB
JUIS WU3Y4YEHHUs pa3IM4YHBIX CTOPOH (U3UYECKUX OOBEKTOB, (U3NYECKUX SIBICHUH U
(Gu3NYECKUX TMPOLIECCOB, C KOTOPHIMH BO3HHMKAeT HEOOXOJIMMOCTh CTAaJIKUBaThCsl B
npodeccuoHaIbHOM chepe;

— yYMEHHeE TeHEepUpPOBaTh UJIEU U OINPEAETATh CPEACTBa, HEOOXOIUMBIE [T UX pealn3allii;

— UCHOJb30BaTh pa3jMyuHble UCTOYHHMKH JUI MOJTydeHHs (pu3nueckoil mHpopMaluu, yMeHHue
OLIEHUTH €€ OCTOBEPHOCTH;

— aHAIM3HWPOBATH U MPEACTABIATh HHPOPMAIINIO B PA3TUYHBIX BUIAX;

— myOJIMYHO MPEACTABIATh PE3yJIbTaThl COOCTBEHHOTO WCCIICOBAaHMS, BECTH JUCKYCCHUH,
JIOCTYITHO U TAPMOHHMYHO cOYeTasi cojiepkanue U (hopMbl pecTaBisieMoil MHpopMaIum.

npeomemmuix:

— c(opMHUPOBAaHHOCTH MPEJICTABICHUH O PONIM M MecTe (U3UKU B COBPEMEHHOH Hay4qHOMN
KapTHHE MHUpA; TOHUMaHue (PU3UYecKOi CYITHOCTH HaOJtoJaeMbIX BO BeeneHHOH siBIeHU;
MOHMMaHKE posii PU3UKU B (HOPMUPOBAHUU KPYrozopa U (PyHKIMOHAIBLHOM TPaMOTHOCTH
YeNIOBeKa /ISl PEeIICHUS PAKTUUECKUX 3a/1a4;



— BJIQJICHHE OCHOBOIIOJIATAIOIUMH (PU3UUYECKUMHU MOHATUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
¥ TEOPHUSMH; YBEPEHHOE HCIIOIb30BaHNE (PU3NUECKON TEPMUHOIOTHH U CUMBOJIUKH;

— BIJIQJICHWE OCHOBHBIMH METOAAMH HAYYHOTO II03HAHMS, HCIOIb3YyeMbIMU B (HU3HKE:
HaOJII0IeHNEe, ONUCAHUE, U3MEPEHUE, IKCIIEPHMEHT;

— yMeHHs o00paOaTbIBaTh pE3yJIbTaThl HM3MEPEHHH, OOHAPYKMWBAaThb 3aBHCUMOCTb MEXKIY
(GU3MYECKUMHU BETMYHMHAMH, OOBSCHSTH TIOJy4YCHHBIE PE3yIbTaThl U AETaTh BHIBOIBI;

— chopMHUpOBaHHOCTH YMEHHSA peuiaTh (GU3NUYEeCKUe 3a1a4H;

— c(opMHUPOBaHHOCTh YMEHHUSI NMPHUMEHATH IMOJYyYCHHBIC 3HAHUS IS OOBSICHEHHS YCIOBUH
npoTeKaHus GU3NIECKUX SABICHHUNA B IPUPOJE, B TPO(PECCHOHANBHOM chepe U I IPUHITUS
NPAaKTHYECKUX PELICHUI B IOBCETHEBHOM KHU3HU;

— copMupOBaHHOCTH COOCTBEHHOH MO3UIMM IO OTHOUICHUIO K (PU3UYECKO MHpopManuu,
II0JIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

1.4. Koiu4yecTBO 4acoB Ha 0CBOeHHE padoueii MporpaMMsbl y4eOHOH THCIUIITHHBI:
00beM 00pa30BaTENIbHOM POTPaMMBbI YUSOHO! TUCIUILTHHBI — 136 4acoB, B TOM YHUCIIE:
00BeM paboThl 00YJAFOIINXCS C IMpernoaBareneM — 122
KOHCYJbTAIUU — 8
IIPOMEXKYTOUHAs aTTecTalus - 6

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUITINHBI
2.1. O0beM y4eOHOM IMCUUIIMHBI U BU/IbI Y4eOHOH padoThl

Bua yuyeOHo# padoThl O0BbeM yacoB
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM 1M CHHUIIIHHbI 136
B TOM YHUCIIE!
TEOPETHUECKOE 00yUeHne 96
MIPAKTHUYECKUE 3aHATHS 26
Koncynbranus 8
IIpome:xkyTouHasi arTecTanusi B popme IK3aMeHa 6




2.2. TemaTnuyeckuii IJIaH U cogep:xanue yuyeoOnoi qrucuuniaunsl I11/1.03 dusuka

HaumenoBanue
pa3aennoB U TeM

ConepmaHI/Ie yqe6Horo MaTtepuajia, MpakKTUICCKUC 3aHATHA, CAMOCTOATC/IbHAA pa60Ta o6yqa}ou11/1xc51.

O0BeM yacoB

YpoBeHb
OCBOCHUS

1

2

W

4

BBenenue

Copaep:xanue y4eOHOr0 MaTepHaJa

®dusnka — Hayka o npupojie. EcCTecTBeHHOHAYYHBIH METOA IO3HAHU, €r0 BO3MOXKHOCTH U IPaHUIIBI IPUMEHUMOCTH.
MonenupoBanne GU3NUECKUX SIBICHUH M MpoLeccoB. Pojb SKCIIEpUMEHTa U TEOPHH B MPOLIECCE MTO3HAHUS PUPOIBI.
Duznueckue 3ak0Hbl OCHOBHBIE 3JIEMEHTHI (PU3UIECKOH KapTHHBI MHPA.

1

CamocrosTeabHas padora Nel, 2
®OmsuKa B Moel mpodeccun
Dusnka BaxkHa, HU3MKA HY)KHA

Paznen 1.

MexaHuka

Tema 1.1.

OCHOBBI KHHEMATHKH

Coaep:xanue yueOHOro MaTepuaja

OTHOCHTETPHOCTh MEXaHMUECKOTO NBMXKEHUA. CHCTEMBI OTCUeTa. XapaKTePUCTHKH MEXaHUIECKOTO JBIKCHU:
nepeMeIeHne, MyTh, CKOPOCTh, YCKOPCHHUE.

Bunsr aBmKkeHHs: paBHOMEPHOE, paBHOYCKOPEHHOE U UX IpaUIecKoe ONHCaHHe.

JIBrKeHMe 1Mo OKPYKHOCTH € MTOCTOSTHHOM 10 MOJYJII0 CKOPOCThIO. LleHTpocTpemutensHoe yeckopeHue. JInHeiHas u
YTJI0Basi CKOPOCTH.

1,2

IIpakTnyeckas padora Nel
M3yueHne 3aBHCHMOCTH TepHoJa KoJeOaHHH HUTSHOTO (MM HPYXKHHHOTO) MasTHHKA OT JJUHBI HUTH (WJIM MacChl

rpysa).

2,3

CamocrosiTeabHas padora Ne3
OCHOBBI KHHEMAaTHUKH

Tema 1.2

OCHOBBI JMHAMUKH

Conep:xanue yueOHOro MaTepuaja

Bsaumopeiictue Ten. [Ipunnun cynepno3uiun cuil. 3akoHsl HeroTona. MiHepimansHble cucTeMsl oTcyera. Cua.
Macca.

3akoH BcemupHoro tsaroreHus. Bec. Hesecomocts. [leperpysku. KocMuueckue ckopocTH.

Cuunsl Tpenus. Cuna ynpyroctu. 3akoH I'yka

12

CamocrosiTesbHasi padoraNeNed, 5, 6

OCHOBHI JUHAMUKHI

Cuna TpeHus B XKHBOU NPUPOJE

MNHepuuaibHble 1 HEMHEPLHAIbHbIE CUCTEMbI OTCUETA B OPUEHTALIMH YeJIOBEKa.

Tema 1.3

3aKoHBI COXpaHCHUSA B MEXaHHUKE

Coaep:xanue yueOHOro MaTepuaja

Py0Oe:xublii KOHTpOJIb Nel




Nmnynsce Tena. 3aKkoH COXpaHEHUS UMITYJIbCA.
PeakTBHOE nBMKeHHE. MexaHnueckas pabora. MoOIHOCTb.
Kunernueckast saeprus. [loreHnnanbHas 3Heprus. 3aKOH COXPaHEHHUS MEXaHUUECKOH SHEPTHH.

12
1,2
1,2

IIpakTnyeckas padora Ne2
CoxpaHeHne MEXaHNYECKON YHEPTUH NPH IBIDKCHUH Tella MO NEHCTBHEM CHII TSKECTH U YIIPYTOCTH.

NN N —

2,3

CamocrosiTebHasi padora NeNe7, 8
3aKOHBI COXPAHEHNUS B MEXaHUKE
Ycnexu B 0CBOGHHH KOCMHYECKOT0 NPOCTPAHCTBA.

Paznen 2

MouJiekyasipHas ¢pusuka. TepMoauHamMuKa

Tema 2.1

OcHOBHBIE 110JI05KEHHS] MOJIEKYJ/IsIpHO-KHHeTH4Yeckoil Teopuu (MKT)

Coaep:xanue y4eOHOro MaTepuaJja

Macca u pazmepsl Monekya. KonnuectBo BemectBa. OcnoBHble nonoxenuss MKT. MneanbHblii ras.
Tepmonnnammueckue napamerpsl. Jlasnenne rasa [lonstue Bakyyma. Temneparypa. TepmoauHaMpudeckast MmKaia.
AOcomoTHas TeMIiepaTypa - Mepa CpeHe KHHETUIECKON SHEPTUU MOJIEKYIT

OcnoBHoe ypaBHenne MKT. YpaBHeHHe cOCTOSIHHS UIealIbHOTO ra3a. ['a30Bble 3aKOHBI U UX IpaduKy.

1,2

IIpakTnyeckast padora Ne 3.
OnpezenieHue OTHOCUTENIBHOM BIAXKHOCTH BO3AYXa C HOMOIIbIO TUTPOMETPA M IICUXPOMETPA.

2,3

CamocrosTeabHasi padora NeN\e9, 10, 11
HcTopust aTOMUCTUYECKUX YUEHUN

M.B. JlomoHocoB — ocHOBOMOI0:)kHUK MKT
OcnoBel MKT. UneanbHeblii ra3

Tema 2.2

OCcHOBBI TCPMOAMHAMHUKH

Coaep:xanue yueOHOro MaTepuaja

BuyTpeHsas sHEeprus uneansHoro rasa. Pabora B TepmoauHamuke. KonndyecTBo TETIOTH
[lepBoe HawaI0 TEpMOJMHAMHKN M IPUMEHEHNE €ro K u3omponeccam. O6parumblie 1 HeoOpaTtumble nponecchl. KIT/I
TEIUIOBOTO JIBUTATENsl U OXpaHa OKPY>KalOIIeH Cpeabl.

12

CamocrosiTesbHast padora Nel2
TerunoBble ABUTATENN U 3arpsI3HEHNE OKPY>KaroLIeH cpesibl

Tema 2.3

ArperartHble COCTOSIHMSA M ()a30Bble Nepexobl

Coaep:xanue yue0HOro MaTepuaja

Mognens cTpoeHus )kunkocTd. HackleHHbIe 1 HeHACHIIEHHbIE TTapbl. BrakHocTh Bo3myxa. [Ipubopsr st
OTIpEZIETICHUS BJIAXKHOCTH.

XapaKkTepuCTHKA KUAKOTO COCTOSTHUS BEIIECTBA.

[ToBepxHOCTHOE HATSDKEHHE U cMadynBaHue. KanmnisipHble sIBIEHUS OBITY IPUPOAE, TEXHUKE U METUIIMHE.
PyGe:kHblii KOHTPOJIb Ne2

1,2

1,2
1,2

IIpakTnyeckas padora Ned
Onpenenenne KodhHUIMEHTa TOBEPXHOCTHOTO HATSHKCHHS KUIKOCTH.

N|— — N

2,3

IIpakTunyeckas padora NeS
Habnrogenye 3a pocToM KpUCTaJUIOB B PaCTBOPE.

2,3




CamocrosTenbHas padora NeNel3, 14
ArperatHble coCcTOSTHHSA U (ha30BbIE TIEPEXObI
TBepable Tena

Paszgen 3

DJIEKTPOANHAMHKA

48

Tema 3.1

OCHOBBI 3JIEKTPOCTATHKH.

Coaep:xkanue y4eOHOro MaTepuaJa

B3anmogeiicTBre 3apsDKEHHBIX Tell. DNEKTPUYECKUH 3apsia. 3aKOH COXPAaHEHUsSI JJICKTPUIECKOTO 3apsiaa. 3aKOH
Kynomna.

Onextpudeckoe nose. CHUIOBbIE JIMHAN 3IEKTPUIECKOTo 1oiist. HarpsyKeHHOCTh 31eKTPHIECKOTO OIS,

Iotenmman. Pazaocts noternnanoB. [IpoBOXHUKH B AIEKTPHUUSCKOM TOJIE. DIeKTpIdecKkas eMKocTs. KoHnmeHcarop.
JM3IIEKTPUKH B 3IEKTPUIECKOM TIOJIE.

1,2

Tema 3.2

3aKoHbBI MOCTOSTHHOI'0 TOKA

Copep:kanne yueOHOro MaTepuajia

[MocrostaABIH dmekTprdecknii TOK. Crila TOKa, HallpshKeHHE, JICKTPUIECKOE COTPOTHBIICHHE. 3akoH OMa [Tt yaacTKa
LETIH.

[TocnenoBarenbHOE U MapaiebHOE COeTUHEHHS MPOBOTHUKOB. DJIC UCTOUHMKA TOKA.

TerioBoe nelCTBUE dIEKTpUYECKOTo Toka. 3akoH JIxkoyns - Jlenna. MOIIHOCTH 9JIEKTPUUYECKOTO TOKA

1,2

IIpakTnyeckas padora Ne6
N3ydenune 3akoHa OMa 17151 y4acTKa LelH.

2,3

IIpakTnyeckas padora Ne 7
Omnpenenenne D/]C 1 BHyTpEHHETO COMPOTUBIICHHSI HICTOYHUKA IJIEKTPUIECKON SHEPTUH.

2,3

CamocrosTenbHas padora NeNelS, 16

3aKOHBI IOCTOSIHHOI'O TOKA

W3 xwm3HE n nestenbHOCTH YuéHBIX, (Modde, MummukeH, ["anmsBanu, Bomsta, OM).
(ITpumeuanne! CTYIEHT MOXKET A€IaTh 0030p 0 OJHOMY YICHOMY)

Tema 3.3

MarsurTHoe 1noJie

Coaep:xanue yueOHOro MaTepuaja

BzaumoneiictBue TokoB. Maruuthl. JINHUM MarHUTHOW MHIYKLIHUH.

MarnuTtHoe 1noJje npsMoro Toka, KpyroBoro u coierouaa. Cuia B3auMoIeHCTBUS NapajlIeIbHbIX TOKOB.
Cuna Amnepa. MarauTtHast MHIyKUUs. MarHUTHast HHAYKLUS [IPSIMOTO TOKA, KPYTOBOI'O M COJICHOUAA.
Cua Jlopenna. [TpuHIMI AeWCTBUS 2JIEKTPOJBUTATEIS. DIEKTPOHN3MEPUTEIHHEIC TPHOOPHL.

1,2

CamocrosTenbHas padora NeNel7, 18
VYckopurenu 3apsKeHHBIX 4aCTHUL]
Co3faHue «MarHUTHOH JOBYIIKMY JUIs IU1a3Mbl B «Tokamakaxy

Tema 3.4

DJIeKTPOMATrHUTHASI HHAYKIHS

Coaep:xanue yueOHOro MaTepuaja

Onbitel Gapanes. MarautHeliii notok. [Ipasuio Jlenua.
3aKO0H 2IEKTPOMArHUTHOW MHTYKITHH.
Camounayknus. MTHAYKTUBHOCTh. DHEPTUsl MAarHUTHOTO TTOJISL.

12




IIpakTnuyeckas padora Ne 8
V3yyeHue sBICHUS DJICKTPOMarHUTHON MHIYKIWH.

2,3

CamocrosTenbHas padora NeNe 19, 20
Maiixn @apaneit (1791-1867)
OeKTpOMAarHuTHAsI HHAYKIUS

Tema 3.5

Kojiebanus u BOJHBI

10

Coaep:xanue y4e0HOro MaTepuaJja

Mexannueckue KoireOaHus. AMIDIHTY/Ia, IEPHOJ, YacTOTa U (a3a KoJeOaHHH.

CBobonHBIC U BEIHYX/ICHHBIE KoJeOanms. Pe3onaHc.

Mexanndgeckre BoyHbL. CBOMCTBA MEXaHUYECKUX BOJIH.

IIpononeHEIE U TOTIEpeYHbIe BOMHEL. [{nrHa BoHEL. CKOPOCTH PaclpoCTpaHEeHHUs BOIHEI.

3BYKOBBIE BOJIHBI. XapaKTEePHUCTUKH 3ByKa: BHICOTA, TEMOP, IPOMKOCTh, HHTEHCUBHOCTD. YJIbTpa- U HH(PPA3BYKH B
JKHBOU MPUPOJIE.

10

1,2

IIpakTnyeckas padora Ne9.
OnpejienieHye JUIMHBI CBETOBOM BOJIHBI IIPH TOMOIIHU TM(PPaKIIMOHHON pelieTKH

23

CamocrosiTeabHas padora NeNe21, 22
MexaHudeckue KOHe6aHI/IH " BOJIHBI
Du3nuecKre OCHOBBI PEUH U CIIyXa YeJIOBeKa

Tema 3.6

IlepemeHHBIH TOK

12

Coaep:xanue yue0HOro MaTepuaja

CBoOonHBIC ¥ BEIHYKICHHEIC 2IeKTpOMarHuTHEIC konebanns. @opmyna Tomcona. [lepemennsiii Tok. ['eneparop
MEPEMEHHOTO TOKA.

Karymrka WHIyKTHBHOCTH M KOHICHCATOP B CETH IMEPEMEHHOT0 TOKa. AKTHBHOE collpoTHBIeHHe. TpanchopMaTop.
[IpownsBoacTBO, epenava u moTpedIcHne MeKTpoIHeprun. [IpobieMsr s3HEprocOepexerus. TexHnka 0€30IacHOCTH B
00paIieHn! ¢ AEKTPUIECKIM TOKOM.

DJEeKTPOMarHUTHOE TI0JIE€ U 3JIeKTPOMarHuTHBIE BOIHBL. CKOPOCTH 2JIEKTPOMArHUTHBIX BOJH.

ITpuHIMIIBI pagUOCBA3H.

PyGexHblii KOHTPOJIb Nel (cemectp 2)

[\

IIpakTnyeckas padora Ne 10
OnpezesieHue IEKTPOEMKOCTH KOHASHCATOPa

| — — N

CamocrosiTeabHasi padora NeN\e23, 24
TexHmka 6€30MaCHOCTH B OOPAIICHUH C ANEKTPHIECKIM TOKOM.
Mmnenanc. DneKTponpoBOAMMOCTh OMOJIOTHYECKUX TKaHEH.

Paznen 4.

OnTuka

20

Tema 4.1

BosHoBast onTHKa

14

Coaep:xanue yueOHOro MaTepuaja

CBeT KakK 3JeKTpOMarHuTHas BoiHa. OCHOBHBIC 3aKOHBI T€OMETPUICCKOIN ONTHKH (3aKOHBL: OTPAKEHHUS, TIPEIIOMIICHHS
Y TIOJTHOTO OTPaKEHHUS).
Hucrniepcus ceera. [[pera Ten. Paznoxenue 0enoro ceera npu3Mon.

14
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JucnepcronHbli (mpu3MaTHyecknii) ciekTp. Cllo)KeHUe CIeKTPalbHBIX [IBETOB. BHUIIBI CIIEKTPOB.
Wnrepdepenuns ceera. Korepentnocts. HTEpdepeHuys cBeTa B Ipupoje, MPUMEHEHHE €€ B TEXHUKE.
Hdudpaxmus ceera. Audpakmnmonnas pemerka. AudpaknumoHHbIi criekTp. [loHsATHE 0 TOISIpU3aIHH.
PaznudHbIC BUBI 37I€KTPOMArHUTHBIX N3TyUSHHH, X CBOICTBA M MPAKTUIECKHE IPUMEHEHNS.
Ontryeckre npruOopsl. Paspemaromas criocOOHOCTh ONITHYECKHUX MTPHOOPOB.

IIpakTuyeckas paéora Ne 11 2 23
OmnpeneneHue MokaszaTesst MPEeIOMIICHHUS CTEKIIA
IIpakTuyeckas padora Ne 12. HaGmronenue siBineHnit nHTEp)EpEeHITNH U TU(PPAKIIAN CBETA. 2 23
CamocrositesabHast pagora NeNe25, 26 4 3
YupaBieHue JTYHOXOJ0OM U IPYTUMH KOCMHYECKHMH KOpaOIsiMu
BosHOBas onTuka
Tema 4.2 KBanToBasi onTuka 6

Conep:xanue yueOHOro MaTepuaja
I'mnoresa [Inanka o kBaHTax. DHeprus kBanta. @otoH. TennoBoe u3nydeHne. BoaHoBbIE U KOPITyCKYIISIpHBIE CBOMCTBA
CBeETa. 6 1,2
Dotoaddext. 3akonsl poTorddekra. [Ipumenenne horoadpdexra.
TexHHUUECKUE YCTPONUCTBA, OCHOBAHHBIC HAa UCIIOJIh30BaHUH (POTOA(DEKTA.
CamocrosiTeabHast padora NeNe27, 28, 29 6 3
[MTouck HeoOxoaumol nHpopMarmu B cet MHTepHeT Ha TeMbl: «Pounb cBeta B poTorpadum».
CocTaBHUTh KOHCIICKT Ha TeMy: «PEHTTeHOCTPYKTYpHBII aHAJIHM3 U €r0 HCIOIb30BAHUEY.
Pemenne 3a1a4 Ha 3aK0HHBI hoTOIPPeKTa

Paznen 5 CTpoeHue aTOMa M ATOMHOIO Apa 10

Tema 5.1 CTpoeHue aTOMa M AaTOMHOT0 s1Apa 10
Conep:xanue yueOHOro MaTepuaja
CrpoeHne aToma: IUIaHETapHAs MOJIENIb aToMa U Mofielb bopa.
[Toctynater bopa. [lornomenre u ucmyckanue cBeTa arToMoM. KBaHTOBBIE T€HEPATOPHI. 10 1,2
CtpoeHne aTOMHOTO sijipa. DHepruu cBsi3u. CBs3b MAcChl M SHEPTUH.
PannoaxTuBHOCTE. SInepHble peakuuu. SnepHas 3HepreTuka.
PangnoakTHBHBIE M3ITyYESHUs! M X BO3/ICHCTBHE HA XKHUBbIE OPraHU3MBI.
IIpakTuyeckas padora Ne 13. V3yueHne TpeKoB 3apsKEHHBIX YaCTHII IO TOTOBBIM (oTorpadusm. 2 2,3
CamocrosiTesbHas: padora NeNe30, 31, 32 6 3
Pous mocrynatoB bopa, OcHOBa KBaHTOBOH TE€OpHH IUIaHETapHOTO aroMa, Pu3nvecKuit cMbIc onbIToB Pesepdopa
A. Bekkepens, cynpyros Kropu, 3. Pezepdopna, I.1. Menneneesa, 1.B. KypuaroBa u apyrux y4eHsIx (OZHOTO 13
YUEHBIX)
CrpoeHue aToMa M aTOMHOT O siipa

Pazgen 6 IBoaonust Beenennoi 10
Tema 6.1 Copep:xanue yueOHOr0 MaTepHaJia




Bonbmoit B3psIB. Bo3MoskHbIe clieHapuu 3Bostonuu Beenennoil. beckoneunocts BeenenHoit.
Hama 3Be3nHas cuctema — I'anakTuka.

OBomronns U 3HEprus ropeHus 3se31. ConHIe psAaoBas 3B€37a Hamel ['anakTuky.
TepmosinepHsIii cuaTe3. [IpoOIeMBI TEPMOSICPHO SHEPTETHKH.

O06pa3oBaHue IJIAHET COTHEYHOH cucTeMbl. CoTHeUHas CHCTEMA.

PyGe:xnblii KOHTPoJab Ne2 (cemectp 2)

12
1,2
1,2
1,2

CamocrosiTeabHasi padora NeNe33, 34

TepmosinepHsiii cuaTe3 Ha CONHIIE — HOBAsi BEPCHS

3axon Xa00ma u «pa3beranney raJakTHK, 3aKOHBI 3BOJIONHH BCEICHHOHN YacTh KPUTHKA TEOPUH OOJIBIIOTO B3PHIBA.

B Ll \S I S N NS 2 )

IlpomexkyTouHas arrecTanus B opme 3K3amMeHa

Bcero

183

Jln1s XapaKTepUCTHKN YPOBHSI OCBOCHHS yIEOHOTO MaTepuasa NCIIOIb3yIOTCS CIEAYIONINE 0003HAYCHNUS:

1. — o3HaKOMUTENBHBIH (Y3HaBaHUE paHEe M3YYEHHBIX 0OBEKTOB, CBOICTB);

2. — penpoayKTHBHBIN (BBIITOTHEHHE AESATENBHOCTH IO 00pa3ily, HHCTPYKIUH WIIH 110]] pPYKOBOACTBOM)

3. — IPOAYKTHUBHBIH (IUITAHUPOBAHUE U CAMOCTOSTEIEHOE BBITIOJIHEHUE JEATEILHOCTH, PEIICHIE IPOOIEMHBIX 3a1a4)
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3. YCJOBUS PEAJIN3AIIMU YYEBHOM JACIUILIAHBI

3.1. TpeGoBaHusl K MaTEPUAIbHO-TEXHUYECKOMY 00ecIeYeHuIo.

Peanmzanmss  yyeOHOM  IUCHMIUIMHBI — TpeOyeT  Haiauuusi  ydyeOHOro  KaOuHeTa
EcTecTBeHHOHAYYHBIX JUCIUTUINH:

O6opynoBanne yaeOHOTo KaOUHETA.

[TocamouHble MecTa CTYACHTOB.

PaGouee mecto npenonaBarens.

PaGouas menoBas gocka.

Harnsaaeie moco6ust (yueOHUKH, ONOPHBIE KOHCIIEKTHI-TIAKAThI, CTEHbl, KAPTOUKH,
pa3aaToYHBIA MaTepUa, KOMIUICKTBI TPAKTUYECKUX PadoT).

Texnuueckue cpeacTBa 00y4eHus :

1K ¢ nM11IeH3MOHHBIM NIPOTPAMMHBIM 00ECIIEUEHUEM U IIPOEKTOP
NHTrepakTuBHAs JOCKa.
[Ipe3eHTanmm K 3aHATHSIM.

3.2 UnpopmanuonHoe odecriedeHne 00y4eHust

[lepeyeHb peKOMEHAYEMBIX YYEOHBIX W3/IaHUH, MHTEPHET PECypCcoOB, JONOIHHTEIHHOU
JIUTEPATypBI

OCHOBHBIC HICTOYHUKU:

1.

l'opnau B.B. ®wusmka: ydyeOHOe mocoOue s cpeaHero mnpodeccHOHaTbHOIO
obOpasoBanus / B.B. I'opimau. — 2-e¢ u3a., ucnp. u gomn. — MockBa: M3aarenbcTBo
KOpaiit, 2019. — 215 c. — (IIpodeccuonanbHoe o6pa3oBanue). — ISBN
978-5-534-09366-7. — Tekct: onekrponnbii // OBC Ipaitr [caiit]. -—
URL.: https://biblio-online.ru/bcode/438590

KpaBuenko, H. 0. ®usmka: y4eOHMK ®  TNPAKTUKYM [JIS  CPEIHETO
npodeccuonansuoro obpazosanus / H. FO. KpaBuenko. — Mocksa: M3narenscTBo
Opaiir, 2017. — 300 c. — (IIpodeccuonansuoe ob6pa3oBanue). — I[ISBN
9078-5-534-01418-1. — Tekct: onekrponnbii // 3OBbC Hpaitr [caiiT]. -
URL.: https://biblio-online.ru/bcode/399848

l'opnau, B.B. ®uszuka. 3amaun, TecThl. MeToNbl pelieHus: ydyeOHoe mocobue s

cpennero mpodeccuonanpHoro ob6pazoBanus / B. B. Topmau. — Mocksa:
WznarensctBo FOpaiit, 2019. — 301 c. — (IIpodeccuonansnoe oopazoBanue). — ISBN
978-5-534-08112-1. — Tekct: osnektponnsii // OBC IOpaitt [caiit]. -

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

I[OHO.]IHI/ITCJIBHLIB HCTOYHUKMU:

1.

l'opnay, B. B. ®usuka. CamocToarenbHas paboTa CTyAeHTa: yueOHOe mocodue st
cpennero npodeccuonanbHoro obpazosanus / B. B. I'opnau, H. A. UBanos, M. B.
[InactuHuHa. — 2-e u3a., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2019. — 168
c. — (ITpodeccuonanbroe obpazoanue). — ISBN 978-5-9916-9834-4. — Tekcr:
anekTpoHHbIH // DBC FOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/437552

l'opnay, B.B. ®usuka: mexanuka. DJIEeKTpUYecTBO M MarHetusM. JlaGopaTopHbIit
MIPAKTUKYM: yuyeOHOe Tocodue s cpeHero npodeccnoHansHOro oopasopanus / B.
B. I'opmnau. — 2-e u3z., mepepad. u gom. — Mocka: U3mgarensctBo FOpaiit, 2019. — 171
c. — (ITpodeccnonanbroe obpazoBanue). — ISBN 978-5-534-07608-0. — Tekcrt:
anextporHsi // DbC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/442146

Bumnskosa, E.A. ®usuka. Coopuuk 3amad. EI'D, onumnuanel, S5K3aMeHbI B BY3 :
yueOHoe nocobue / E.A. Bumnskosa. — 4-e u3n. (a1.). — Mocksa: Jlaboparopus
3Hanuii, 2015. — 339 c. — ISBN 978-5-9963-2891-8. — TekcT: 31€KTpOHHBIH //



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

DNeKTpOHHO-OUOIMOTeUHAS cucrema «JIaabX: [caiiT]. - URL:
https://e.lanbook.com/book/66347

. Kysnenos, C.1. CipaBouHuK 10 Pu3nKe [DIEKTPOHHBINA pecypc]: yueOHoe mocobdue

mis CIIO / C.M. Kysuenos, K.1. Porosun; mox pemakmueir B.B. Jlapuonos. —
DneKkTpoH. TeKkcToBbie AaHHbIe. — CapartoB: [Ipodobpazosanue, 2017. — 219 c. —
978-5-4488-0030-6. — Pexxum goctyna: http:// www.iprbookshop.ru/66399.html.

HNuTepHeT-pecypcebl:
1. https://e.lanbook.com — DBC «Jlaup»

2. https://www.biblio-online.ru — 9bC «tOpaiiT»

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

4. http://www.studentlibrary.ru — 9bC «KoHCyabTaHT CTyEeHTa»
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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. KOHTPOJb M OIEHKA PE3YJbTATOB OCBOEHHUA YYEBHOU

JUCIHATLITAHBI

KoHTpoip M oleHKa pe3yibTaTOB OCBOEHUS Y4E€OHOW IUCIMIUIMHBI OCYHIECTBIIAETCS
IIPENoJaBaTeIeM B IIPOLECCE TPOBEIEHUS IPAKTUYECKUX 3aHATUHN, TECTUPOBAHUS.

Pe3yabTarnl 00yyeHus

DopMbI U METOAbI
KOHTPOJISl M OLIeHKH
pe3yJbTaTOB 00yUYeHHUst

OcBoeHue coaepkaHusT Y4eOHOW IUCHUTUTMHBI «DU3MKaR,
obecrieynBaeT  JOCTHXKEHHE  CTYIEHTaMU  CIEAYIOIIHUX
pe3yibmamos:
JAUYHOCHHBIX:

—4YyBCTBO F'OPAOCTH U YBAXCHUS K UCTOPUU U IOCTHIKEHUSIM
OTEYECTBCHHOH (PM3NYECKON HAYKU; (PU3HMUECKU TPAaMOTHOE
IOBEJICHHE B MPO(ECCUOHANBHOMN NESITEIbHOCTH U B OBITY
npu oOpameHny ¢ prudopamMu U yCTpOCTBaMU;

—TOTOBHOCTh K MPOJOJDKEHUIO 00pa30BaHMs U MOBBIIIEHUS
KBaMpUKAMA B M30paHHOH  mpodeccHOHANbHOMI
NeSITeIbHOCTM U OOBEKTHBHOE  OCO3HAaHUE  POJIH
(GU3NIECKUX KOMIIETCHIIUI B 3TOM;

—YMEHHE  HUCHOJb30BAaTh  JOCTIDKEHHS  COBPEMEHHOMN
¢usnyeckoil Hayku M (U3NYECKMX TEXHOJIOTHH s
MOBBIIICHUS! COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHS
B BBIOpaHHOW MpOo(eCcCHOHATBHOM 1 TeTbHOCTH;

—CaMOCTOSITETILHO JTOOBIBaTh HOBBIE Uisi ceOsi (pu3nvecKue
3HAHUS, WCMOJNB3YysA ISl JTOrO JIOCTYITHbIE HCTOYHUKH
nH(popManuu;

—YMEHHE BBICTPauBaTh KOHCTPYKTUBHBIC B3aUMOOTHOIIICHUS
B KOMaH/IE 110 PEIISHUIO OOINX 3a/1ay;

—yMeHue YIIpaBIIATh cBoel MO03HABATEJIbHOM
NesTeIbHOCTbIO,  NPOBOJAUTH  CaMOOLIEHKY  YPOBHs
COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO Pa3BHUTHSI.

MemanpeomenmHbIx:

—HCIIONIb30BaTh  pa3jiMyHble  BHUJABI  TO3HABATEIHHOU
NESTeNbHOCTH  JJIsl  pemieHuss  (U3MYecKux  3ajad,
IPUMEHSATh OCHOBHBIE METOJbl MO3HaHHUA (HaONoJIeHHe,
ONMCaHWe, W3MEPEHHUE, OKCIEPUMEHT) Uil HW3Y4CeHUs
Pa3IUYHBIX CTOPOH OKpYXKaroIllel 1eHCTBUTENbHOCTH;

—HCIIOJIb30BaTh OCHOBHBIE WHTEIICKTYaJIbHBIE OIEpaIliu:
MOCTAaHOBKA 3a/1a4d, (GOPMYIUPOBAHUE TUIIOTE3, AHAIH3 H
CHUHTE3, CpaBHEHHE, O00OOIIeHHe, CcHCTeMaTH3alus,
BBISIBIICHHE TPUYMHHO-CIICJICTBEHHBIX ~ CBS3CH, TMOWCK
aHaJIoroB, (OPMYJIHMPOBAHUE BBIBOJOB JJIS M3YUYECHUS
Pa3IMYHBIX CTOPOH (PU3UYECKHX OOBEKTOB, (PUINYECKUX
ABICHUA W  (PU3UYECKUX MPOIECCOB, C KOTOPHIMH
BO3HHUKAET HEOOXOIMMOCTh CTaJIKUBAThCS B
npodeccuoHanbHOU cdepe;

—yYMEHHE TEeHEepHUpOBATh HICH W ONPEICISATh CPE/ICTBA,
HEOOXOIMMBIE ISl KX pean3alliy;

—HCIIOJIb30BaTh PA3JIM4Hble HMCTOYHUKU JUIS TIOJYYEHUS

KoHntpouns YCBOEHHUS
3HaHUH  TNIPOBOJUTCS B
dbopmMe TecTUpOBaHUA U

KOHTPOJIbHBIX PaboT.

KonTpons ¢opmupoBanus
YMEHUH TNpPOU3BOJUTCA B
dbopme 3aIIUTHI
IPAaKTUYECKUX paboT.

IIpomesxyTouHas
aTTecTauus 10 JUCLUILIMHE
IIPOXOAUT B COOTBETCTBUHM C
y4eOHbIM  IJJAHOM 110
CIEUAIBHOCTH.




¢buzmveckoit  mHOpMAIMK, yMEHHE  OICHUTh €€
JIOCTOBEPHOCTB;

—aHaANM3UpOBaTh U  MOPEIACTaBISATH HUHPOpMaLMIO B
pa3IMYHbIX BUJAX;

—IyOJMYHO  TPEJACTABISATh  PE3yAbTaTbl  COOCTBEHHOTO
UCCIIEIOBaHMsl, BECTH JUCKYCCHUH, IOCTYITHO U TAPMOHUYHO
coueTtass colepkaHue u  GOpPMBI  IPEACTABIIEMOMN
uHpOpMaIUu.

npeomMemmvlx:

—c(OpMHUPOBAHHOCTh TPEJCTABICHUA O POJIM MU MecTe
¢bU3MKM B COBPEMEHHOW HAy4HOW KapTHHE MHPAa;
NMOHMMaHWE (PU3MUECKONW CYITHOCTH HAONIOAEMBIX BO
Bcenennoli  sBneHW; TOHMMaHUE poiid (U3HKKA B
(dhopMupoBaHUH Kpyrosopa u (GyHKIIMOHATHLHOU
IPaMOTHOCTH YeJIOBEKa JIJIsl pellICHUs MPAaKTUYECKUX 3a]a4;
—BJIaJICHUE OCHOBOIOJIaraloluMu ¢buznIecKkuMu
MOHATUSIMH, 3aKOHOMEPHOCTSIMHU, 3aKOHAMHU U TEOPUSIMU;
YBEPEHHOE HCMOJIb30BaHUE (U3UYECKON TEPMUHOJIOTUU U
CUMBOJIUKY;

—BJIaJICHUE OCHOBHBIMH METOJIaMU HAy4YHOTO I[O3HAHUS,
UCIONIb3YeMbIMU B (u3uKe: HaAOIIOJeHUe, OMKCAaHUE,
U3MEpEHUE, SKCIIEPUMEHT;

—yMeHuss ~ oOpalaThiBaTb  pe3yibTaThl  HU3MEpPEHUH,
OoOHapyXHBaThb  3aBUCUMOCTb  MEXAY (PUINYECKUMU
BEJIMYMHAMHU, OOBSICHATH MOJYYEHHbIE pE3yabTaTbl U
JIeNIaTh BBIBO/IBI,

—c(OopMHUPOBaHHOCTH YMEHHS pemiaTh (PU3NYECKHE 3a1a4H;
—C(pOpPMUPOBAHHOCTb YMEHMSI MPUMEHSTHh IOJy4YE€HHBIE
3HAHUA 17151 0OBSICHEHUS YCIOBUN MPOTEKAaHUS (PU3MUECKHUX
SBJICHUH B TpuUpoOe, B MpodeccuoHanbHoi chepe u s
NIPUHATHASA NPAKTUYECKUX PpEIIEHWH B IOBCEAHEBHOMN
KHU3HU;

—Cc(pOpMUPOBAHHOCTb cOOCTBEHHOM MO3ULIHI 1o
OTHOIIECHUIO K (pu3nyecKoil nHdopmanuu, noirydaeMon 13
pa3HbIX UCTOYHUKOB.
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