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1. IACIIOPT PABOYEM IMPOT'PAMMBI YYEFHON JUCIHUATLIAHBI I171.03 ®U3UKA

1.1. Ob6sacTh NpuMeHeHHus padoyeil NPOrpaMMbl

Pabouas mporpamma ydeOHOW AMCHUIUIMHBI SIBISIETCS YacThIO IMPOrpaMMbl TOJTOTOBKU
crenuanucToB cpeaHero 3BeHa B cooTBeTcTBUM ¢ PI'OC mno cnemmansHoctn CIIO 09.02.07
WNudopmanioHHbIE CUCTEMBI U IPOTPAMMUPOBAHUS.
1.2. Mecto y4eOHOH IUCHMIIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CHELHAJTUCTOB
CpeIHero 3peHa:
[IpodunbHas aucnumInHa 00111e00pa30BaTEIHHOTO UKJIA.
1.3. Hean n 3ana4yu y4eOHOM AMCUMILVIMHBI — TPeOOBAHMA K pe3yJIbTaTaM OCBOCHUS] y4eOHOMH
AUCUMIJIHHBI:
OcBoenune conepkanust yaeOHO# mucuurinabl Pusnka, oOecrednBaeT ITOCTHKCHUE CTyICHTaMHU
CIIEAYIOIUX Pe3yabmamos:
JAUYHOCIMHBIX:

— YyBCTBO TOPJOCTH W YBO)XCHHUS K UCTOPUU M JOCTIDKEHHSM OTEYECTBEHHOW (DM3NYECKOM
HAyKW; QU3MYECKU IPaMOTHOE TIOBEACHHUE B MTPO(PECCHOHAIBHOM IEATENILHOCTH U B OBITY TIPH
oOpallleHnu ¢ MpubopamMu U yCTPOUCTBAMH;

— TOTOBHOCTh K IPOJOJDKEHHIO OOpa30BaHWS M TIOBBHINICHHS KBaTU(HUKAIMA B H30paHHOM
npodeccuoHaIbHON  AESITETbHOCTH M OOBEKTHBHOE OCO3HAHHE pPOJH  (U3HUECKUX
KOMIIETECHITUN B ATOM;

— YMEHHE HCIIOJIb30BaTh JIOCTHKCHUS COBPEMEHHOW (M3MYeCKOH Haykum M (DU3HYECKHX
TEXHOJIOTUH Ul MOBBIIIEHUS! COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHUs B BbIOpaHHOU
po(hecCHOHAIBHON AEATEIHOCTH;

— CcaMOCTOSITENIbHO JOOBIBaTh HOBBbIE A ceOs (pu3MuecKkue 3HaHMS, UCHOJb3Yys Ul 3TOrO
JOCTYIIHbIE KICTOYHUKU UH(DOpPMaLIH;

— yYMEHHE BbICTpauBaTh KOHCTPYKTUBHBIE B3aMMOOTHOILICHHS B KOMaH/E [0 PEIIEHUI0 OOIINX
3ajay;

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

MemanpeomMemHvlx:

— MHCII0JIb30BaTh Pa3JIMYHbIE BUJIbI [I03HABATEIILHON JEATEIbHOCTH JJIs peIlleHUs] (PU3NYECKUX
3aja4y, NMPUMEHATh OCHOBHBIE METOIbl MO3HaHMA (HAOJIOJECHUE, ONMCaHHE, U3MEpEHMHE,
SKCIEPUMEHT) ISl U3Y4EHUs pa3IMUHbIX CTOPOH OKpYXarollel 1eHCTBUTENbHOCTH;

— MHCIIOJIb30BaThb  OCHOBHBIE  HHTEJUIEKTyalbHblE  OINEpalUMd:  I[OCTAHOBKA  3ajauyM,
(dbopMynupoBaHUE T'MIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHHE, 000OLIeHue, cucTeMaTh3anus,
BBISIBJICHUE IIPUYMHHO-CIIEICTBEHHBIX CBs3€H, IOUCK aHAJIOTOB, ()OPMYJIMPOBAHUE BHIBOJIOB
JUIL WU3YYEHUS pa3IM4yHbIX CTOPOH (U3NYECKUX OOBEKTOB, (U3UYECKUX SIBICHUH U
(GU3MYeCKUX MPOLECCOB, C KOTOPHIMH BO3HUKAeT HEOOXOIUMOCTh CTaJKMBAaThCS B
npodeccuoHanbHOU chepe;

— yYMEHHE T'€HepHUPOBATh UJIEH U OTIPENIENIATh CPEACTBA, HEOOXOJUMBIE Ul UX PeaTu3allu;

— HCIIOJIb30BaTh Pa3IMyYHble UCTOYHUKM JUIS TOTydeHUs (pu3nyeckod MHPOpMaluu, yMEHHE
OLIEHUTbH €€ I0CTOBEPHOCTH;

— aHaNIM3MPOBATh U MPEJICTABIATH HHYOPMAIIMIO B Pa3INYHBIX BUIAX;

— nyOJIMYHO TMpPEeJCTaBIATh PE3yJAbTaTbl COOCTBEHHOI'O HCCIIEAOBAHMS, BECTH JUCKYCCHH,
JOCTYITHO U TaPMOHHMYHO COYeTasl coJepkaHue 1 (hopMBbI IpecTaBIsieMOi HHPOpMAIUH.

npeomemmuuix:

— c(opMHUPOBAHHOCTH MPEJICTABICHUH O POJNM U MecTe (U3UKU B COBPEMEHHON Hay4dHOMH
KapTHHE MUpa; TOHUMaHHE (PU3HUECKON CYIIHOCTH Ha0JII0JaeMbIX BO BeenleHHOW SBNIeHUI;
MOHMMaHHUe poJiu (U3MKUA B (OPMHPOBAHUHU KPYro3opa U (PyHKIMOHAIBHOW IPaMOTHOCTH
YeJioBeKa JUIs PeleHNs MPAKTUYECKUX 3a/1a4;



— BJIQJICHUE OCHOBOIIOJIATAIOIUMH (PU3NUECKUMU MOHATHAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TEOPUSMH; YBEPEHHOE MUCTOJIb30BaHNe (PU3MUECKON TEPMUHOJIOTUU U CUMBOJIMKH;

— BIJIQJICHWE OCHOBHBIMH METOJAAMU HAy4YHOTO IIO3HAHMSA, HCIIOJIB3YeMbIMH B (PHU3HKE:
HaOJr0/IeHNEe, ONIMCAaHUE, U3MEPEHNE, SKCIICPUMEHT;

— yMeHHs o00pabaTeIBaTh pe3yJibTaThl HM3MEPEHHUH, OOHApYKHWBAaTh 3aBHCUMOCTH MEXKIY
(U3NIECKUMU BEIMYMHAME, OOBSCHSITH OJTYYEHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

— chopMHUpPOBaHHOCTH YMEHHUS pemaTh GU3NIECKHUe 3a1a4H;

— chopMHPOBaHHOCTH YMEHUS MPHUMEHSATH IMOJYYCHHBIC 3HAHUS Ui OOBSCHEHHS YCIIOBHA
MpoTeKaHust (PU3NYECKHX SIBICHUH B MPUPO/IE, B POPeCCHOHATBHOM cepe U sl IPUHATHS
MIPAKTUYECKHUX PEIICHUN B IIOBCEAHEBHOM JKU3HU;

— c(pOpPMHUPOBAHHOCTh COOCTBEHHOM MO3UIIMM O OTHOIICHHUIO K (PU3MYECKON HH(pOpMAaINH,
II0JIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

1.4. KotnuecTBO 4acoB Ha ocBOeHMe padoyeil nporpaMMbl y4eOHOM TUCHUIINHBI:
MaxkcumanbHOM yueOHOU Harpy3ku oOyuatomierocsi 136 yacos, B TOM YuCIE:

— 00s13aTenbHOM ayUTOPHON yueOHOM Harpy3ku oOydaromierocs - 122 gaca;
— KOHCYJIbTalluu 0Oyyarolerocs - 8§ 4acos;
~ IPOMEXYTOYHAs arTecTanus — 6 4acosB.

2. CTPYKTYPA U COJAEPKAHUE YYESHOM JUCIHUATLINHBI
2.1. O0beM y4eOHOM TMCHHUIIMHBI U BUAbI Y4eOHOIl padoThl

Bun yueOHoii padboThl O0bem yacoB

O0bem o0pa3zoBaTebHOM MPOrpaMMbl 136
O0bem padoThl 00y4arOMMXCs BO B3aUMOIEHCTBUH € 122
npenojgaBarejiemM
B TOM 4HcJIe:

TEOPETHYECKOE 00yUeHUE 96

MPAKTUYECKUE 3aHATUSA 26
KoncyabTanumn 8
IIpomesicymounas ammecmayus 8 hopme 3K3ameHa 6




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

HanmenoBanue
pa3ziesoB U TEM

Coz[epncaHI/Ie yqeGHoro MaTepuaia, IPAKTUICCKUC 3aHATUA, CAMOCTOATCIIbHAA pa60Ta 06yqa101unxca.

O0BeM yacoB

YpoBeHb
OCBOCHHS

1

2

4

BBenenne

Conep:xanue yueOHOro MaTepuajia

dusuka — HayKa O Impupoze. ECTeCTBeHHOHay‘-IHLIﬁ MCTOA IO3HAaHMs, €0 BO3MOXHOCTH U I'PaHUIBI IPUMEHUMOCTH.
MOZ[eJ'IPIpOBaHI/Ie (1)I/I3I/I‘IeCKI/IX SIBJICHUN U IIPOIECCOB. Poinn OKCIICPUMECHTA U TCOPHHU B IPOLCCCE MO3HAHUA IPUPOABI.
dusnueckue 3ak0HbI OCHOBHEBIE 2JIEMEHTEI (bHSH‘IECKOﬁ KapTHUHBI MUpaA.

1

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

Paznein 1.

Mexannka

Tema 1.1.

OCHOBbI KHHEMATHKH

Cojnep:xkanue yueOHOro MaTepuaja

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

Bunp! nBrkeHus: paBHOMEPHOE, PaBHOYCKOPEHHOE U UX TpadUIecKoe OIMHCaHHeE.

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

1,2

IIpakTuyeckas padora Nel
V3ydenne 3aBUCHMOCTH IepHoJa KoIeOaHUH HUTAHOTO (WM MPYKUHHOI'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 cynepmosummn cut. 3akoHsl Herotona. MHeprmanpabie cucteMsl oTcdera. Crma.
Macca.

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

Cwel Tperns. Cuia ynpyrocty. 3akoH I'yka

1,2

CamocrosiTenbHas padoraNeNed, 5, 6

OCHOBBI TUHAMHUKH

Cua TpeHus B )KUBOH IIPUPOJE

WHepuuaibHble U HEUHEPIUATbHBIC CUCTEMbI OTCUETA B OPUCHTALIMH 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. MOMIHOCTS.
Kunernueckas sHeprus. [loTeHumanpHas s3Heprust. 3aKOH COXpaHEHHsI MEXaHUYECKON YHEPTHUH.

IIpakTnuyeckas padora Ne2
CoxpaHeHHe MeXaHUIeCKOM OHCPI'vU IpHU ABMIKCHHU TCJIa 11O I[eﬁCTBPIeM CHJI TSPKCCTH M YIIPYT'OCTH.

2,3

CamocrositesibHas pabora NeNe7, 8
3aKOHBI COXpPAaHCHUA B MCXaHHUKE
Ycnexu B 0CBOGHHH KOCMHUECKOTO IPOCTPAHCTBA.

Paznmen 2

Mouiekyasipuas ¢pusuka. Tepmonnnammuka

Tema 2.1

OcHOBHBbIE NOJT0KEHHUSI MOJICKYIAPHO-KHMHeTH4Yeckoil Teopun (MKT)

Cojnep:xanue yueOHOro MaTepuaja

Macca u pasmepsl mosiekyis. KonuuectBo BemectBa. OcHoBHble nonoxxenus MKT. WaeanbHerii ras.
Tepmoaunamuueckue napamerpsl. JlaBnenue raza [onstue Bakyyma. Temnepatypa. TepMoanHaMudeckas mikaa.
AOcoImoTHas TeMIepaTypa - Mepa cpeaHel KHHETUIECKON SHEPTHHA MOJICKYT

OcHoBHoe ypaBHeHne MKT. YpaBHeHHe cOCTOSIHHS MJIeaJIbHOTO Ta3a. ['a30Bble 3aKOHBI U X TPadHKH.

1,2

IIpakTHyeckasi padora Ne 3.
OmnpejiesieHne OTHOCHTENBFHOMN BJIQXKHOCTH BO3/yXa C MOMOIIBIO TUTPOMETpa M ICHXPOMETPA.

2,3

CamocrositesibHas paGora NeNe9, 10, 11
Hcropust aTOMUCTUUECKUX YUYEHUI

M.B. JlomoHOoCOB — ocHOBOMONOXKHUK MKT
OcnoBsl MKT. WneanpHblli ra3

Tema 2.2

OCHOBBI TEPMOJIUHAMUKHA

Cojep:xkanue yueOHOro MaTepuajia

BHyTpeHnHs1s sHeprus uaeansHoro rasa. Pabora B tepmoanaamuke. KonndecTBo TEmIoTh
IepBoe Hauano TEPMOANHAMUKH M IPIMEHEHHUE ero K n3onporeccam. OdpaTumble 1 HeoOpaTuMble nporecchl. KITJT
TETIOBOT'O JIBUraTeNs ¥ OXpaHa OKpY)Karomiei cpepl.

1,2

CamocTosiTenbHas padora Nel2
TernoBble IBUTaTENU U 3arpA3HEHUE OKPYKAIOILIEH cpefpl

Tema 2.3

ArperaTHue COCTOSAHUA U (baSOBble nepexoabl

Conep:xkanue yue0HOro MaTepuaja

Mogens cTpoeHus KUAKOCTH. HackieHHbIe 1 HeHACHIIIEHHBIE TTaphl. BiaxxHocTh Bo3ayxa. [Ipubopsr ams
OIIpeIeNIeHNs] BIAYKHOCTH.

XapaKTepHUCTHKA KUAKOTO COCTOSHHSI BEIIECTBA.

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

1,2,3

IIpakTuyeckas padora Ned
Omnpenenenre Ko3hGUIMEHTA IOBEPXHOCTHOTO HATSDKEHHS KUIKOCTH.

2,3

IIpakTuyeckas padora Ne5
HaOumonienue 3a pocToM KpHCTAJUIOB B PACTBOPE.

2,3




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

Paznen 3

JJIeKTPOAUHAMHUKA

48

Tema 3.1

OCHOBBI YJIEKTPOCTATHKH.

Cojnep:xanue yueOHOr0 MaTepuajia

B3anmogzeiicTBue 3apsKEHHBIX Tel. DIEKTPUUECKHH 3apsi. 3aKOH COXpaHEHUsI IEKTPHYECKOro 3apsia. 3aKOH
Kynona.

Onextpudeckoe nojie. CUIIOBbIE JIMHUU 3IEKTPUUECKOro 1noisl. HanpseHHOCTh 31eKTpUYecKOro Mmos.

Iorennuan. PazHocTs noteHnnanos. [IpoBoJHNUKN B 371€KTPUYECKOM MoJIe. DNIeKTpuueckas eMKocTb. KonneHcatop.
JVDIIEKTPUKY B DJIEKTPUYECKOM TOJIE.

1,2

Tema 3.2

3aKoHBI MOCTOSTHHOTO TOKA

Cojnep:xkanue yueOHOro MaTepuajia

ITocTosHHbIHN 21ekTpudeckuil Tok. Cuiia TOKa, HAIPsHKEHUE, SIEKTPUYECKOe CONPOTHBICHHE. 3akoH OMa I yJacTka
LETH.

ITocnenoBarenpHOE U MapauienbHOE COeMHEeHMs MPOBOAHUKOB. DJIC NCTOYHMKA TOKA.

TemnoBoe eiicTBUE dIEKTpUUECKOro Toka. 3akoH Jxoyns - Jlennia. MOIIHOCTh 9JEKTPUYECKOTr0 TOKA

1,2

IIpakTH4eckast padoTa Ne6
W3ydenne 3akona OMa Juisl y4acTKa IIelH.

2,3

IIpakTuyeckas padora Ne 7
Omnpenenenne D/1C v BHYTPEHHETO CONPOTUBJICHHUS UCTOYHUKA YJICKTPUUYECKON YHEPTHH.

2,3

CamocrosiTeibHasg padora NeNel5, 16

3aKOHBI TOCTOSHHOT'O TOKA

U3 xwu3nu u nesirensHocty yuébx, (Modde, Munnnken, ["ansanu, Bonbta, OMm).
(ITpumeuanne! CTyaeHT MOXKET JieNaTh 0030p MO OAHOMY YYEHOMY)

Tema 3.3

MarnuTHoe noJie

Conep:xkanue yueOHOro MaTepuajia

BsaumonerictBue TokoB. Marautel. JIMHUM MarHUTHON UHTYKLUH.

MarHuTHOE T0JIe IPSIMOT'0 TOKa, KPYroBOro u conenonga. Criia B3aNMOIEHCTBYS TapauIeIbHBIX TOKOB.
Cmwra Amniepa. MarauTHas HHIAYKOWSA. MarduTHas HHOYKIUS TPSIMOTO TOKa, KPYrOBOTO U COJCHOHA.
Cuna Jlopentia. ITpuHIIMT TeHCTBUS JIEKTPOIBHTATENS. DIISKTPOM3MEPHUTEIbHBIC TPHOOPHIL.

12

CamocrosiTeibHas padora NeNel7, 18
Y ckopHTENH 3apsHKEeHHBIX YaCTHI]
CozlaHne «MarHUTHOM JIOBYIIKWY JUIS TIa3MBI B «ToKkaMakax»

Tema 3.4

DJIeKTPOMArHUTHAS MHAYKIHSA

Conep:xaHue yueOHOro MaTepuaJa

Omnsrter @apanes. MarauTabli motok. [Ipasmmo Jlenta.
3aKoH IEKTPOMArHUTHON MHYKIIUH.
Camonuaykims. UHAYKTHBHOCTh. DHEPTHsl MATHUTHOT'O TTOJISL.

12




IIpakTnuyeckas padora Ne 8
W3ydenue siBIeHHS AJIEKTPOMArHUTHON WHIYKIIUH.

23

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

Tema 3.5

Kose6anns v BOJHBI

10

Conep:xanue yueOHOr0 MaTepuajia

MexaHudeckue KoliebaHus. AMIUINTYA, IEPUOJ, YacToTa U (a3a KojaeOaHuil.

CB0OOIHBIE ¥ BBIHYXK/IEHHBIE KOeOaHust. Pe3oHaHc.

Mexanuueckue BoiHbI. CBOMCTBA MEXaHHYECKUX BOJH.

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

3BYKOBBIE BOJIHBI. XapaKTEPUCTHKH 3ByKa: BBICOTA, TeMOp, T(POMKOCTh, HHTEHCUBHOCTh. YJIbTpa- U UH(Pa3BYKH B
JKUBOU NIPUPOJIE.

10

1,2

IIpakTH4eckast padora Ne9.
OnpejesieHue JUIMHBI CBETOBOI BOJTHBI IPH TOMOIIH JTM(PPaKIIMOHHOM pEelIeTKH

23

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

Tema 3.6

IlepeMeHHBbIH TOK

12

Cojep:xanue yueOHOro MaTepuaja

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

KaTymika HHAIYKTUBHOCTH M KOHICHCATOP B CETU NIEPEMEHHOT0 TOKa. AKTUBHOE conpoTuBieHue. Tpancdopmatop.
[pousBoxcTBo, nepenada u nmorpedieHue >ekTpodHeprun. IIpodnemsr sneprocdepekenus. TexHrka 6e30MacHOCTH B
00paIleHNH € 3TIEKTPUIECKUM TOKOM.

OJIEKTPOMAarHUTHOE T0JIE U 3JIEKTPOMArHUTHBIE BONHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IpuHUMIIBI paguoCBsI3U.

Py6exnblii KOHTPOIb Nel (cemecTp 2)

12

1,2,3

IIpakTuuyeckas padora Ne 10
OrmpenieneHue dIEKTPOEMKOCTH KOHIGHCATopa

23

CamocrosiTeibHas padora NeNe23, 24
Texnuka 6€30MacHOCTH B 0OpAIIEHUH C SJIEKTPHIECKAM TOKOM.
Hmnenanc. DIeKTpOoIpoBOIUMOCTh OMOTOTHIECKUX TKAHEH.

Paszgen Ned.

Onruka

20

Tema 4.1

BouaHoBasi onTuka

14

Conep:xaHue yueOHOro MaTepuaJa

CBerT Kak >JIeKTpOMarauTHas BorHa. OCHOBHBIE 3aKOHBI TEOMETPHUYECKON ONTHKH (3aKOHBI: OTPasKEHHS, TIPEITOMIICHHS
¥ TIOJTHOTO OTPaKEHIS).
Hucrniepcus cera. lpera Ten. PaznmoxeHne 0enoro ceera nmpu3Moi.

14

12




JucnepcronHslii (mpu3Matuyeckuii) crekTp. Ciio)KeHHe CIIeKTPaIbHBIX IBETOB. BUIIBI CTIEKTPOB.
Wnrepdepennns ceera. Korepentnocts. VHTEpdepenns cBera B IpUpoje, IPUMEHEHNE €€ B TEXHHKE.
Hudpaxuus ceera. ludpaxumonnas pemerka. Judpakiuonnstii cnexrp. [lonsrue o nonspuzanum.
Pa3nuyHble BUABI 27IEKTPOMArHUTHBIX U3Iy4€HHUH, UX CBONCTBA U NPAKTUUECKHE TPUMEHEHHUS.
Onruueckue npudopsl. Pazpemaromasi cnocoOHOCTh ONTHYECKUX TPHOOPOB.

IIpakTnuyeckas padora Ne 11 2 2,3
OmnpenesnieHue Mokas3aressi MPeJoMIICHHUsSI CTeKIIa
MpaxTuyeckast padora Ne 12. HaGmonenue siBieHnii nHTEpQEepeHy 1 AU PaKIIH CBETA. 2 2,3
CamocrosiTesibHass padora NeNe25, 26 4 3
YnpagsieHue JTyHOXO0M U JPYTMMH KOCMHUUECKHMU KOPaOIIsIMH
BomnnoBast ontrka
Tema 4.2 KBaHTOBasi onTuka 6

Cojnep:xkanue yueOHOro MaTepuaja
I'mnoresa [Inanka o kBaHTax. DHeprus kBanTa. @otoH. TernoBoe u3nydeHre. BonHoBbIE 1 KOPITyCKYIIsIpHBIE CBOMCTBA
CBeETa. 6 1,2
doroadpdexrt. 3akonsl poToaddexra. [Ipumenenue pororddexra.
TexHUYECKHE YCTPOHCTBA, OCHOBAHHBIC HA MCIONIB30BaHUH (POTOIPPEKTA.
CamocTosiTeibHas padora NeNe27, 28, 29 6 3
[Nouck HeoObxoaumoii nupopmaruu B cet MiHTepHeT Ha Tembl: «Poib cBeta B pororpadum».
CocTaBUTh KOHCIIEKT Ha TeMY: «PEHTIeHOCTPYKTYPHBIHM aHAIN3 U €r0 UCTIOIb30BAHHUEY.
Perrenue 3ama4 Ha 3akoHbl hoTodddekra

Pazgen Ne 5 CTpoeHne aToMa M AaTOMHOIO siApa 10

Tema 5.1 CTpoeHne aToMa M AaTOMHOIO siApa 10
Conep:xkanue yue0HOro MaTepuajia
CrpoeHue aToMa: IUIaHETapHast MOZAENb aToMa U Mozienb bopa.
[ocrynater bopa. [Tormomenre u ucnyckanue cBera aroMoM. KBaHTOBEIE TeHEPaTOPHI. 10 1,2
CtpoeHne aTOMHOTO siipa. DHeprun CBsi3U. CBSA3b MAcChl U SHEPTHH.
PannoaxkTuBHOCTE. SnepHbIE peakuuu. SInepHas SHEPreTrKa.
PanoakTHBHBIE M3JIy4EHHS U MX BO3ICHCTBUE HA XKHUBbIC OPraHU3MBL.
IMpakTueckasi padora Ne 13. M3yueHne TpeKoB 3apsDKEHHBIX YaCTHIT ITO TOTOBBIM (hOTOrpadusim. 2 2,3
CamocrositeibHast padora NeNe30, 31, 32 6 3
Pons mocrymaroB bopa, OcHOBa KBaHTOBOI TEOPHH TUTAHETAPHOTO aToMa, OU3UUECKHA CMBICI OIBITOB Pesepdopaa
A. Bekkepers, cyripyroB Kiopn, 3. Pesepdopaa, JI.1. Menneneera, U.B. KypuaroBa u Apyrux y4eHBIX (OXHOTO U3
YYEHBIX )
CrpoeHne aToMa ¥ aTOMHOTO sIpa

Pazgen 6 IpoJonus Beenennoii 10

Conep:xaHue y4eOHOro MaTepuaJa




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

Opomonus U SHeprus ropenus 38e3a. ConHile psanoBas 3Be31a Hamen ["anakTuku.
TepmosinepHslii cuntes. [IpobiemMbl TEpMOSIEPHON IHEPTETHUKH.

OO0pa3oBaHue IUIaHET COTHEYHOM cucTeMbl. CoJHEYHasl CHCTEMA.

PyGexublii KOHTPOIb Ne2 (cemectp 2)

10

12,3

CamocrositesibHas padora NeNe33, 34

Tepmosnepusiil cunte3 Ha CoHile — HOBas BEpCHsl

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

IIpoMe:xyTOuHasi aTTecTanus B popMe IK3aMeHa

Bcero

183

Jly1s XapaKTepHUCTUKN YPOBHSI OCBOEHHS Y4eOHOTr0 MaTeprasia UCIOJIb3YIOTCS CIEeAYIONUe 0003HAUCHHSI:

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

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

3. — IpOAYKTUBHBIH (IJIAHUPOBAHUE U CAMOCTOSTENILHOE BHINOJIHEHHE ACSTEIBHOCTH, PElIeHHE MPOOIeMHBIX 3a71a4)




3. YCJIOBUS PEAJIMBAIIAN YYEBHOU JAUCHUILINHBI

3.1. TpeGoBaHus K MaTepPUAIbHO-TEXHUYECKOMY 00eCIeYeHHuIo.

Peanmuzanmss  y4eOHOM  AuCHMIUIMHBI — TpeOyeT  Hainuuus  yd4eOHOro  kaOuHera
EcTecTBeHHOHAYYHBIX AUCHIUIUINH:

O6opynoBanue yueOHOT0 KaOMHETA.

[Tocanounble MecTa CTYJEHTOB.

Paboyee mecTo mpenogaBaTes.

Pabouas menoBas ocka.

Harnsmasie mocoOust (y4eOHUKH, OTIOPHBIE KOHCIIEKTHI-IUTAKAThI, CTCHIbI, KAPTOUKH,
pa3aaToyHbI MaTepua, KOMILJIEKThI JaO0OPaTOPHBIX padoT).

TexHuyeckue cpeacTBa 00yueHHs:

[1K ¢ A11eH3noHHBIM NPOrpaMMHBIM 00€CTIEYEHUEM U ITPOEKTOP
WNHTepakTuBHAs JOCKa.
[Ipe3eHTanmu K 3aHATHSM.

3.2 UndopmanuoHHoe odecriedyeHue 00yuyeHust

[lepeyeHr peKOMEHIYEeMBIX Y4YEOHBIX W3JaHUN, WHTEPHET PECypCOB, JOMOJTHUTEIHHOU
JINTEPATYPBI

OCHOBHbIE HCTOYHUKH:

1.

lopnau B.B. ®wusmka: yuebHOe mocoOue s cpeaHero mnpodeccHOHATBHOTO
obOpazoBanust / B.B. I'opnau. — 2-e m3x., ucnp. u jgon. — Mocksa: M3aarenbcTBo
Opaiir, 2019. — 215 c. — (IIpodeccuonansHoe obOpa3oBanue). — ISBN
978-5-534-09366-7. — Texkct: osnexktponHed // OBC IOpaiit [caiiT]. —
URL: https://biblio-online.ru/bcode/438590

KpaBuenko, H. IO. ®usuka: yuyeOHMK W  MPAKTHKYM JUIsI  CPEIHETO
npodeccuonanpHoro oopazosanus / H. 0. KpaBuenko. — Mocksa: M3garenbcTBo
Opaiir, 2017. — 300 c. — (IIpodeccuonanpHoe obOpa3oBanue). — ISBN
978-5-534-01418-1. — Texkct: osnexkrtponnsidi // OBC IOpaiit [caiiT]. —
URL: https://biblio-online.ru/bcode/399848

. T'opnau, B.B. ®usuka. 3amaum, TecThl. MeTOabI pelieHUs: ydeOHOE MocoOue Jyist

cpenHero TmpodeccuoHanbHOro obpaszoBanus / B. B. Topmau. — Mockaa:
NzparensctBO FOpaiit, 2019. — 301 c. — (Ilpodeccnonansuoe odpazoBanue). — ISBN
9078-5-534-08112-1. — Tekecr: osnekrponusii // ObC Hpaiit [cailiT]. -

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

I[OHOJIHHTEJIBHLIQ HCTOYHUKMU:

1.

l'opmnau, B. B. ®usuka. CamocrositensHas padota cTyAeHTa: yueOHoe nocobue ams
cpenHero mpodeccuonansHoro obpaszoBanus / B. B. ['opnau, H. A. VBanos, M. B.
[InactuHuHA. — 2-€ u3A., ucnp. u gon. — Mocksa : U3narenscrso Opaiit, 2019. — 168
c. — (ITlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-9834-4. — Tekcr:
anexktpoHHbi // OBC FOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/437552

I'opnau, B.B. ®u3uka: mexaHuka. DJIeKTpUYECTBO M MarHeTusM. JlaGopaTopHbIit
MPAaKTUKYM: ydeOHOe 1mocodue [uis cpeiHero npodeccruoHanbHOro oopazoBanus / B.
B. 'opnau. — 2-e uzn., nepepab. u gomn. — Mocksa: MznatensctBo FOpaiit, 2019. — 171
c. — (IlpodeccuonanpHoe 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, onuMnuanel, 3Kk3aMeHBI B BY3 :
yuebHoe mocobue / E.A. BumnsikoBa. — 4-e¢ m3a. (om.). — Mocksa: JlabopaTtopus
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-ONOINOTeUHAS cucTema «Jlarby: [caiiT]. — URL:
https://e.lanbook.com/book/66347

. Kysnenos, C.1. CnpaBo4HHK 110 Pu3uKke [ DIEKTPOHHBIN pecypc]: yaeOHoe mocooue
s CIIO / C.U. Kysuenos, K.W. Poro3un; mox pemakumeir B.B. JlapuoHoB. —
DnekTpoH. TekcToBble AaHHble. — CapatoB: I[Ipodobpazoanue, 2017. — 219 c. —
978-5-4488-0030-6. — Pexxum moctyna: 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 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 MW OIIEHKA PE3VJHBTATOB OCBOEHHS YUYEBHOM

JUCHUIINHBI

KoHTpons ¥ oOLlEHKa pe3yabTaToB OCBOCHHMS Y4YeOHOH IUCHUIUIMHBI OCYIIECTBISETCS
IIPENOAABATENEM B IIPOLECCE IIPOBEACHMS IPAKTUUECKUX 3aHATUN, TECTUPOBAHMSL.

PesyabTaTsl 00yyeHHs

®opMbI U METOAbI
KOHTPOJISl M OLlEeHKHU
pe3yJabTaToB 00y4eHH sl

OcBoenne coaepkanusi ydeOHOW AucHUIUIMHBL «Dusukay,
ofecrieynBaeT  JOCTHKEHHE  CTYIEHTaMH  CIIEAYIOIIHUX
Ppe3yIbmamos:
JUYHOCMHBIX:

—4YyBCTBO FOPJIOCTU U YBaXKEHUS K UCTOPUH U JJOCTHXKEHUSIM
OTEUECTBEHHON (PU3NUECKON HAYKH; PU3NUECKH IPaMOTHOE
MoBeJIeHNEe B MPOGECCUOHAIBHON JCSITENHHOCTU U B OBITY
IpH oOpaleHnu ¢ mpudopaMu U YCTPONUCTBAMU;

—TOTOBHOCTH K IMPOJOJDKEHHIO 00pa30BaHMs U MOBBIIICHUS

kBaukanuu B U30paHHON  mpodeccroHaNbHON
NEATEeNbHOCTH U OOBEKTUBHOE  OCO3HAaHUE  POJIH
(hbMBUIECKUX KOMIIETEHIIUN B ATOM;

—YMEHHE  UCHOJIb30BaTh  JIOCTHXKEHHS  COBPEMEHHOM

¢bu3udyeckoil HaykM | (PU3MUECKHX TEXHOJIOTHH st
MOBBIIICHUSI COOCTBEHHOTO WHTEJUICKTYaIbHOTO PAa3BUTHS
B BBIOpaHHOM Mpo(eCcCHOHATBLHON NeITeTbHOCTH;
—CaMOCTOSITENIbHO J0OBIBATh HOBBIC ISl ceOsl pu3MUECKHe
3HaHUS, WCTOJB3YyS JUISS 3TOTO JIOCTYITHBIE WCTOYHHKH
nHpopMmaiuu;

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

—yMCEHHE VIIPaBIISATh cBOCH MO3HABATEIBHOM
NeSTeNbHOCThIO,  MPOBOJMTH  CAMOOIICHKY  YPOBHS
COOCTBEHHOTO MHTEIUICKTYaJIbHOTO Pa3BUTHSI.

MemanpeomenHbIx:

—HCIIOJIb30BaTh  pa3jIMYHbIE  BHJBI  IMO3HABATEIBHOMN
NEATENbHOCTH  JUIsi  pelieHus  (QU3MUecCKuX  3ajad,
MPUMEHSATh OCHOBHBIC METOJbI IMO3HAHMS (HAOIIOJIECHHE,
ONHCaHHWE, W3MEPEHHUE, OSKCIECPUMEHT) Ui H3Y4YCHUS
Pa3IMYHBIX CTOPOH OKPYKAOIICH IEHCTBUTEIIBHOCTH;
—HCII0JIb30BaTh OCHOBHBIC HMHTEIUICKTYaJbHBIC OIEpaIlUu:
MOCTaHOBKA 3a/1a4M, (GOpMYIHUPOBAHUE TUIIOTE3, aHATU3 U
CHUHTE3, CpaBHEHHe, O000OIIeHHe, CHCTeMaTU3alus,
BBISIBIICHHE TPUYUHHO-CIEJICTBEHHBIX CBS3€H, TOUCK
aHasoroB, (GOpPMyIUPOBAHHWE BBIBOJOB JJSI H3yYCHHS
Pa3IUYHBIX CTOPOH (PU3UYECKHX OOBEKTOB, (UINYECKUX
SBICHUA W (U3HUECKUX TPOIECCOB, C KOTOPBIMU
BO3HHKAET HE00X0IMMOCTh CTAJIKUBAThCS B
npoeccuoHanbHOM cdepe;

—yYMEHUE TEeHEepUpoOBaTh HJEU U OMNPENeNATh CPEACTBa,
HE0OXO0IMMBIE IS UX peallh3allii;

—HCIOJb30BaTh PAa3JIMYHbIE WCTOYHUKU JJIsl TOJYYEHUs

KoHTpoib YCBOCHHUS
3HAHUM  MPOBOJIUTCS B
dbopMe TecTHUpOBaHUA U

KOHTPOJIBHBIX padoT.

Kontposnp dopmupoBanus
YMEHHUI TNPOU3BOJAUTCA B

dbopme 3aITATHI
MPAKTHYECKUX padoT.
[IpomexxyTouHas

arrecragus 110 JUCHUITIIINHE
IMPOXOJUT B COOTBETCTBHHU C
y‘IC6HBIM IIJ1IaHOM 110
CIICOUAJIbHOCTH.




¢usnyeckoit  umH(pOpMAIMK, yYMEHHE  OICHUTh €&
JIOCTOBEPHOCTH;

—aHANMM3UpPOBATh M  NOPEACTaBIATH  MHPOpPMALKIO B
pa3IMYHBIX BUJAX;

—yONMYHO  TPEACTABISATH  PE3yIbTaThl  COOCTBEHHOTO
HCCIIEI0OBAHUS, BECTU IMCKYCCUHU, IOCTYITHO U TAPMOHUYHO
couerass coAep)KaHME U (OpPMBI  MPEICTABIAEMOUN
nHpOpMaIUH.

npeomMemHmovix:

—c(hopMHUPOBAHHOCTh TPEJCTABICHUA O pOJM U MECTe
(GuU3MKM B COBpEMEHHOW HAy4yHOW KapTHHE MHpa;
MOHMMaHHe (U3NYECKOM CYIIHOCTH HaOMI0JaeMBbIX BO
Bcenennoil  sBneHui; NOHUMaHUE pPOAM (QUIUKU B
hopmupoBaHUHN Kpyrosopa 151 (GYHKITMOHATBHOM
IrPaMOTHOCTH YEJIOBEKA JJIsl pEIICHUs MPAKTUYECKUX 3aay;
—BJIaJICHUE OCHOBOTIOJIAr aloLIUMHU bU3HUECKUMHU
MOHATHSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHSIMU;
YBEPEHHOE HCII0JIb30BaHNE (PU3MUECKON TEPMUHOJIOTHH U
CHMBOJIVKH;

—BJIaJICHUE OCHOBHBIMH METOJaMU HAy4YHOT'O MO3HaHMS,
UCIOJIb3yeMbIMU B (pu3mke: HAOIIOJEHHE, ONHCAHUE,
U3MepeHue, SKCIIEPUMEHT;

—yYMEHHS oOpabaTeiBaTh  pPE3yJIbTaThI W3MEPCHHH,
OOHApy)KMBaTh  3aBUCUMOCTh MEXIy  (pu3nuecKUMHu
BETMYMHAMH, OOBSACHATH TOJYYEHHbIE pe3ylIbTaThl U
JieNaTh BBIBOJIBI;

—c(hOPMHUPOBAHHOCTh YMEHUS pPelIaTh (PU3NUECKUE 3a/1a4H;
—C(QOpPMUPOBAHHOCTb YMEHUS MPUMEHITh IOJy4YECHHBIE
3HAHUS U1 OOBSICHEHUSI YCIOBHM IPOTEKAaHUS (PU3NUECKUX
SIBJICHUN B TpUpojie, B MpodeccHoHaIbHOU chepe u i
NPUHATHS MPAKTHYECKUX pPEIIeHUH B TOBCEAHEBHON
KU3HU;

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




