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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIUATIIUHBI I171.03 ®U3UKA

1.1. Ob6aacTs npuMeHeHus padoyeil NPOrpaMmsl

Pabouas mporpamMma y4eOHOM AHUCHUMUIUIMHBI SIBISETCS YacTbiO MPOrpaMMbl MOATOTOBKHU
cnenuanucToB cpennero 3BeHa B coorBerctBur ¢ PI'OC mo cnemmansHoctr CITIO 09.02.07
HudopmaninoHHbIE CUCTEMBI M IPOTPAMMHUPOBAHUS.
1.2. Mecto y4eOHOH IUCUMIUIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKHM CHENHMAJHCTOB
Cpe/lHero 3BeHa:
[TpodwmibHas nucHuiInHa 00111e00pa30BaTENILHOTO UKJIA.
1.3. Heau u 3agaumn y4eOHOM NMCHUILUIMHBI — TPEOOBAHUSA K Pe3yJibTATAM OCBOEHHS y4eOHOil
AUCHUTLIMHBI:
OcBoenue conaepkanus ydeOHOM muciuruinHbl Dusnka, oOecreynBaeT JTOCTHKEHUE CTYACHTaMU
CIIEIYIOIUX Pe3y1bmamaos:
JUYHOCHHBIX:

— 4YYyBCTBO IOPJOCTH U YBAKEHHUS K HUCTOPUU M JOCTHXKEHUSAM OTEUECTBEHHOW (hr3HuecKoit
HayKH; (U3HMYECKH TPaMOTHOE MOBeIeHHE B TPO(EeCCHOHATLHOM AEITeTbHOCTH U B OBITY IIPH
oOpareHuu ¢ npudbopamMu u yCTPOUCTBaMU;

— TOTOBHOCTh K IPOJOJDKEHHIO OOpa30BaHWS M TOBBIMICHUS KBATU(UKAMH B M30paHHON
npodecCHOHANBHOM  JEATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJH  (PU3HUECKUX
KOMIICTCHIIUH B 3TOM;

— YMEHHE HCIIONb30BaTh JOCTHKCHHS COBPEMEHHOW (pu3nueckoll HayKu U (U3NYECKHX
TEXHOJIOTHI [IJIsl TMOBBIIMIEHUS COOCTBEHHOTO MHTEIEKTYaJIbHOTO Pa3BUTHS B BBIOPAHHOMN
poeCCHOHAIBHON JEATEIHHOCTH;

—  CaMOCTOSITEJIbHO JOOBIBaTh HOBBIE NJisi ceOs (DM3MYECKME 3HAHUS, MCMOJB3YS IJIs 3TOrO
JTOCTYIHBIE UICTOYHUKU HHPOPMAIIHH;

— YMEHHE BBICTPaWBaTh KOHCTPYKTHUBHbBIC B3aMMOOTHOIICHHS B KOMAH/IE 10 PELICHUI0 00IIUX
3a/1ay;

— YMEHHE YIIpaBJIsITh CBOEH 1M03HABATENbHOM JI€ATENbHOCTHIO, IPOBOJIUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'0 MHTEJUIEKTYaJIbHOTO Pa3BUTHSI.

MemanpeomMemHuuix:

— HCIIOJIb30BATh PA3IMYHBIC BBl TIO3HABATEILHON NEATEILHOCTH VISl pelIeHUs] (PU3MIECKIX
3aja4, MPUMEHSATh OCHOBHBIE METOJbl MO3HaHUs (HaOMIOIEHHE, ONMUCAHUE, U3MEpEHHe,
OKCTIEPUMEHT) JUTSl U3YYEHUS Pa3IMUHBIX CTOPOH OKpY KaloMIeH IeHCTBUTEIHLHOCTH;

— UCHOJb30BaTh  OCHOBHBIE  HWHTEJJIEKTyaJbHbIE  OIlEpallMM:  IIOCTAaHOBKA  3a/ayM,
dbopMyIUpOBaHUE TUIMOTE3, aHAJIW3 W CHUHTE3, CpaBHEHHE, 00OOIIEHUE, CHCTeMaTHU3aIusl,
BBISIBJIEHHE MPUYUHHO-CIIECTBEHHBIX CBS3€H, IOMCK aHAJIOTOB, (OPMYJINPOBAHUE BHIBOJIOB
JUIE W3YYCHHUs pPa3IMYHBIX CTOPOH (U3UYECKUX OOBEKTOB, (MU3WYECKHX SIBICHUH W
(Gu3MYecKUX MPOIECCOB, C KOTOPHIMM BO3HMKAeT HEOOXOAMMOCTb CTaJKUBaTbCcid B
npodeccuoHanbHOM chepe;

— yYMEHHE TeHEPHUPOBATh HJIEH U OTIPENENATh CPEACTBA, HEOOXOIUMBIE JUTS X PeaTu3allii;

— HCIIONIb30BAaTh Pa3NIMUHBIE MCTOYHHUKH JIJISl TIOJMY4YeHUs1 (pusnyeckor nH(pOpMAINU, YMEHUE
OLICHUTH €€ I0OCTOBEPHOCTD;

— aHAIM3HWPOBATh U MPEACTABIATH HHPOPMAIINIO B PA3TUYHBIX BHIAX;

— nyOJIMYHO TMPEACTABIATh PE3yNbTaThl COOCTBEHHOT'O HCCIIEOBAaHUS, BECTH JIUCKYCCHUH,
JOCTYITHO ¥ TAPMOHUYHO COYeTasi coJepKaHue v (popMbl IpeCTaBIsieMOl HHPOpMaIUH.

npeomemmuuvix:

— c(opMHUPOBAaHHOCTH TMPEJICTABICHUH O PONM M MecTe (U3UKH B COBPEMEHHOH HaydHOMH
KapTHHE MHpa; TOHUMaHHe (PU3NYEeCcKOl CYIIHOCTH Hab0qaeMbIX BO BeeneHHOH siBIeHMi;
NOHUMaHHe poiu (GU3MKU B (POPMHUPOBAHUHU KPYrozopa U (PyHKIHMOHAIBHOW IPaMOTHOCTH
YeNIoBeKa ISl PEIICHUS IPAKTUIECKUX 3a]1a4;



— BJIQJICHUE OCHOBOIIOJIATAIOIUMH (PU3UUYECKUMU MOHATUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
U TEOPUSIMH; YBEPEHHOE UCIIOJIb30BaHNE (PU3NUECKON TEPMUHOIOTUU H CUMBOJIHKHY;

— BIJIQJICHHE OCHOBHBIMH METOAAMH HAYYHOTO TIIO3HAHMS, HCIONb3YeMbIMH B (pu3HKe:
HaOJr0IeHue, ONMCaHUEe, U3MEPEHHE, IKCIIEPUMEHT;

— yMeHHsA o00pabarelBaTh pe3yJabTaTbl H3MEPEHHUH, OOHapYyXMBAaTh 3aBHCHUMOCTb MEXIY
($U3NUIEeCKUMHU BETUYUHAMH, OOBSICHATD TOJTY4YEHHBIC PE3yJIbTAThl U JIeNIaTh BHIBOJIBL;

— copMHUpOBaHHOCTH YMEHHS pemiaTh (hU3NYECKHUe 3aauu;

— c(opMHUPOBaHHOCTh YMEHHUSI NMPUMEHATH IOJyYCHHBIE 3HAHUS U1 OOBACHEHHS YCIOBUI
poTeKaHus (PU3NYECKUX SABJICHUN B IPUPOJE, B IpodeccuoHanbHOM chepe u 11 NPUHITUSA
IIPAKTUYECKUX PEIICHUM B IIOBCEIHEBHOM JKU3HU;

— copMHUpOBaHHOCTH COOCTBEHHOM IMO3UIMH MO OTHOLICHHIO K (PU3MYECKOi MH(popManuy,
I0JIy4aeMOM 13 pa3HbIX HCTOYHHUKOB.

1.4. Koiu4yecTBO 4acoB Ha 0CBOeHHE padoyeii mporpaMMsbl y4eOHOH THCIUIITHHBI:
O0bem o0pa3oBaTebHOI porpammbl 138 yacos, B TOM uucie:

O0Bem pabdoThl o0yuarommuxcs ¢ npenogasareaem- 120 gaca;
— KOHcynbTauuu oOyuatomierocs - 10 yacos;
— TPOMEXKYTOUYHas aTTecTanus — 8 4acos.

2. CTPYKTYPA U COAEPXAHUE YUEBHOM JUCHUITINHBI
2.1. O0beM y4eOHOM IMCUUILIMHBI U BU/IbI Y4eOHOH padoThl

Bua y4yeOHoii paboThI O0bem yacoB

O0beM 00pa3oBaTeIbHON MPOrPaMMBbI 138
O0beM padoThI 00YYAKOIIHUXCH € MPenogaBaTeieM 120
B TOM 4HCJ]I€:

TeopeTuyeckoe 00ydeHue 94

MPaKTUYECKUE 3aHATUSA 26
Koncynbranumn 10
Ilpomesicymounan ammecmayun ¢ popme IK3amena 8




2.2. TemaTH4ecKHUii MJIaH U cojep:kaHue yueoHoii nucuuniuabl I1/1.03 dusuka

HanmenoBanue
paszeiioB U TEM

Copneprxanne yueOHOTO MaTepHala, MPaKTHIECKHUE 3aHIATHS, CAMOCTOSTEIbHAS padoTa 00YIaIOMINXCS.

O0OBeM vacos

YposeHnb
OCBOCHHUS

1

2

4

BBenenune

ConepixaHue y4eOHOT0 MaTepHaJja

®uznka — Hayka o npupoze. EcTecTBeHHOHAYUHBII METO/ MTO3HAHMS, €TI0 BOSMOXXHOCTH U TPAHHUIIBI IPUMEHHIMOCTH.
MonenupoBanne GU3NYECKUX SIBICHHUH U ITpoleccoB. Poib SKCIepUMeHTa U TEOPHUH B IIPOLIECCE TTO3HAHUS ITPUPOJIBL.
®uznueckue 3akoHbl OCHOBHBIE 3JIEMEHTHI (PU3MYECKOH KapTHHBI MHPA.

1

CamocrosiTeabHas padora Nel, 2
®dusnka B Moel nmpodeccun
@Duznka BaxHa, QU3NKa HyXKHA

Paznen 1.

MexaHuka

16

Tema 1.1.

OCHOBbI KHHEMATHKH

Copep:kanne yueOHOro MaTepuajia

OTHOCHTENBHOCTh MEXaHWIECKOTO IBIKEHUsS. CHCTEMBI OTCUeTa. XapaKTePUCTUKH MEXaHWIECKOTO IBIKCHHMS:
HepeMeIleHHE, ITyTh, CKOPOCTh, YCKOPEHHE.

Bunp! nBrKeHNS: paBHOMEPHOE, PaBHOYCKOPEHHOE U UX rpaduieckoe OnvrcaHue.

JIBmXeHue o OKpY>KHOCTH C ITOCTOSHHOM 10 MOZYJIIO CKOpOCThIO. LleHTpocTpemurensHoe yckopenue. JlnneitHas u
yIJI0Bast CKOPOCTH.

1,2

IIpakTnyeckas padora Nel
M3yueHne 3aBHCHMOCTH MepHOJa KoJeOaHUH HUTSHOTO (MM NMPYXUHHOTO) MasTHHKA OT JUIMHBI HUTH (WM MacChl

rpysa).

2,3

CamocrosiTeabHasi padoTa Ne3
OCHOBBI KHHEMAaTHKH

Tema 1.2

OCHOBBI JMHAMUKH

Coaep:xanue yueOHOro MaTepuaja

Bsaumopetictsue Ten. [Ipuanun cynepno3uiun cuil. 3akoHs! HeroToHa. MHepnuanbpHele cUcTeMBI oTcuera. Cuia.
Macca.

3axoH BceMupHoro taroteHus. Bec. HeecomocTts. Ileperpysku. KocMuuecknue ckopocTi.

Cusipl Tpenust. Cuiia ynpyroctu. 3akoH ['yka

1,2

CamocrosiTeabHasi padoraNeNed, 5, 6

OCHOBEI JUHAMUKHA

Cuna TpeHus B )KHBOU NPUPOJE

WHepuuansHble M HEMHEPIHAIbHBIC CHCTEMBI OTCUETa B OPHEHTAIIMY YEJIOBEKa.

Tema 1.3

3aKoHBI COXpaHCHUSA B MEXaHHUKE

Coaep:xanue yueOHOro MaTepuaja




Py6exHbIii KOHTPOJIb Nel

HNmmnynbe Tena. 3aKoH COXpaHEHUS UMITYIIbCA.

PeaktuBHOE nBmKeHHE. MexaHudeckas padota. MOIIHOCTS.

Kunernueckas sneprusi. [loteHuuanpHas 2Heprusi. 3aK0H COXpaHEHUs] MEXaHUYECKOM SHEPTHUH.

1,23

IIpakTnyeckas padora Ne2
CoxpaHeHHe MEeXaHUYeCKOM YHEpTUHU NPH IBUKEHUH TeNa NOoJ ISHCTBUEM CUJI TSKECTH U YIIPYTOCTH.

2,3

CamocrosiTeabHast padora NeNe7, 8
3aKOHBI COXpAaHEHUS B MEXaHUKE
Ycnexu B 0CBOGHHH KOCMHYECKOI0 IPOCTPAHCTBA.

Paznen 2

MouJieky isipHas ¢pusuka. TepmoauHaMuKa

14

Tema 2.1

OcHOBHbBIE N0JI0KEHHUS] MOJIeKYJIApHO-KuHeTn4eckoii Teopun (MKT)

ConepxaHue y4eGHOIr0 MaTepuajia

Macca u pazmepsl Mosekyn. KonnuectBo BemectBa. OcHoBHble nonoxenus MKT. MneanbHblii ras.
Tepmomuramudeckne mapametpsl. Jasnerne raza [lorstie Bakyyma. Temneparypa. TepMonnHaMudeckas IIKana.
AOGcomroTHas TeMmepaTypa - Mepa CpeIHe KWHETHISCKOH SHEPTHHA MOJICKYIT

OcHoBHoe ypaBHeHne MKT. YpaBHeHHE COCTOSIHUS WACAIBHOTO raza. 'a3oBble 3aKOHBI U X IpadUKH.

1,2

IpakTnueckas padora Ne 3.
OmnpeneneHne OTHOCUTENBHON BIAKHOCTH BO3YXa C IOMOIIBIO THTPOMETPA U IICHXPOMETPA.

2,3

CamocrosiTenbHasi padora NeNe9, 10, 11
HcTopust aTOMUCTHYECKUX YICHUIH

M.B. JIomoHOCOB — 0cHOBOMONIOXKHUK MKT
OcHoBel MKT. WneanbHbli ra3

Tema 2.2

OCHOBBI TCPMOAMHAMHUKH

Coaep:xanue yueOHOro MaTepuaja

BryTpeHnnas sHeprus uneansHoro rasa. Pabora B TepmoauHamuke. KoinyecTBO TETIOTH
IlepBoe HavaI0 TEPMOIMHAMHUKY U IPUMEHEHHE ero K u3omnpoueccaM. O6patumeie 1 HeoOpaTuMble mporecchl. KI1/]
TEIJIOBOTO JIBUTATENISI U OXpaHa OKpPYXKaoIel cpebl.

1,2

CamocrosiTe1bHasi padora Nel2
TeruloBble IBUrATENH U 3arPsI3HEHUE OKPY>KAIOLIEN CPEIbl

Tema 2.3

AFpeFaTHble COCTOSIHUA U (ba30|;1,1e nepexoabl

Coaep:xanue yueOHOro MaTepuaja

Monens cTpoeHus )KUAKOCTH. HachllieHHbIe U HeHACHIIIEHHBIE Taphl. BraxkHocTs Bo3myxa. ITpubops! s
OIpENENICHUs] BIaKHOCTH.

XapaKkTepUCTUKA KUAKOTO COCTOSHUS BELIECTBA.

[ToBepxHOCTHOE HATsDKEHUE U cMaunBaHue. KanmuisipHele siBIeHus ObITY IPUPOJIE, TEXHUKE U MEIHIIUHE.
PyGexublii KOHTPOIH Ne2

1,23

IIpakTnyeckas padora Ned
Onpenenenne ko3 uIMeHTa ITOBEPXHOCTHOTO HATSDKEHHUS JKUJIKOCTH.

2,3

IIpakTnueckas padora NeS

2,3




HaOuro1eHre 32 pOCTOM KPUCTAJLIOB B PACTBOPE.

CamocrosiTeabHasi padoTa NeNel3, 14
ArperatHble cOCTOSHHSA U (ha30BbIE TIEPEXOMBI
TBepable Tena

Pa3znen 3

BJIeKTPOLII/IHaMI/lKa

48

Tema 3.1

OCHOBBI IJTEKTPOCTATHKH.

Coaep:kanue yueOHOro MaTepuaja

B3aumopelicTBue 3apspKeHHBIX Tell. DIEeKTPUYECKUH 3aps/l. 3aKOH COXPaHEHUs 3JIEKTPUUECKOro 3apsaa. 3aKoH
Kynona.

OnexTpuueckoe noje. CUI0BbIe TMHUH AEKTpUUYECKOro noist. HanpspkeHHOCTh 31eKTpHUecKoro mojsl.

ITorennuan. PazHocts noteHnuanos. [IpoBOAHUKY B 31EKTPHUUECKOM MoJe. DneKTpuueckas eMKocTb. KonneHcarop.
JIM3IIEKTPUKH B 3IEKTPHIECKOM TIOJIE.

1,2

Tema 3.2

3aKoHbBI MOCTOSTHHOI'0 TOKA

Copep:kanne yueOHOro MaTepuajia

[MocrostaHBIH dmekTprdecknii TOK. Crila TOKa, HallpshKeHHE, JIEKTPUIECKOE COTPOTHBIICHHE. 3akoH OMa [T yaacTKa
LICTIH.

IMocnenoBarenpHOE U apaJIETFHOE COSNUHEHNS TPOBOAHUKOB. DJ]C NCTOYHMKA TOKA.

TemnnoBoe nelcTBUE IIEKTpUIecKoro Toka. 3akoH Jxoyns - Jlenna. MOIHOCTE JIEKTPUYECKOTO TOKA

1,2

IpakTnyeckas padora Ne6
Wzyuenne 3akoHa OMa JuIsl yqacTKa HeTH.

2,3

IIpakTnueckas padora Ne 7
Omnpenenenne 3/1C 1 BHYTPEHHETO CONPOTHUBIICHHUS! HCTOYHHKA MICKTPUUECKON YHEPTHH.

2,3

CamocrositesbHasi padora NeNel5, 16

3aKOoHBI IOCTOSHHOTO TOKa

W3 xu3nu n nesrensHocTH yuéHbIX, (Modde, Mumuken, ["ansBanu, Bonbra, Om).
(ITpumeuanne! CTyIEHT MOXKET JieNaTh 0030p 10 OTHOMY YUYE€HOMY)

Tema 3.3

MarsurTHoe 1noJie

Coaep:xanue yueOHOro MaTepuaja

BzaumoneiictBue TokoB. Maruutsl. JINHUM MarHUTHOW MHIYKLIHH.

MarHuTHO€ 1oJIe IPSIMOTO TOKa, KPYroBOro M cojeHonaa. Cuiia B3aMMOAEHCTBHS HapayleIbHBIX TOKOB.
Cua Amnepa. MarHuTHas HHIYKOHUA. MarHUTHast HHAYKIUS MPSIMOTO TOKa, KPYTOBOTO U COJICHOUA.
Cuna Jlopenna. ITpuHimn gedicTBUS 3JIEKTPOABUTATENs. DIEKTPOU3MEPUTEIbHbIE TPHOOPHI.

1,2

CamocrosiTenbHasi padora NeNel7, 18
Yckopurenu 3aps>KeHHbBIX YaCTHUII
Co31anre «MarHUTHOM JIOBYIIKM» JIsl Tu1a3Mbl B «TokaMakax»

Tema 3.4

DJIeKTPOMATrHUTHASI HHAYKIHS

Coaep:xanue yueOHOro MaTepuaja

Onbitel Gapanes. MarautHeliii notok. [pasuio Jlenua.
3aKoH 3JEKTPOMArHUTHON MHIYKIUH.

1,2




Camonnaykuusi. UHIYKTHBHOCTh. DHEPTHsl MarHUTHOTO TOJISL.

IIpakTuyeckas paéora Ne 8
M3yyeHue sBICHUS DJICKTPOMarHUTHON MHIYKIWH.

2,3

CamocrosiTenbHas padora NeNe 19, 20
Maiikn ®apaneii (1791-1867)
ONeKTpOMarHuTHasE HHAYKIHUS

Tema 3.5

Kose0anus 1 BOJHBI

10

Coaep:xkanue yueOHOro MaTepuaja

Mexanuueckue KoyiebaHus. AMIUIHTY/A, IEPHOJ, YaCTOTa U (ha3a KoJcOaHHH.

CB0OOIHBIC U BRIHYXK/ICHHBIC KoJicOanus. Pe3oHaHc.

Mexannueckue BoJIHbI. CBOMCTBa MEXaHUUYECKUX BOJIH.

IIpononeHEIEe U TOTIEpeuHbIe BOMHEL. [[rHa BotHEL. CKOPOCTH PacipOoCTpaHEeHHUs BOIHEL.

3BYKOBBIC BOJHBI. XapaKTEPUCTUKH 3BYKa: BEICOTA, TEMOP, TPOMKOCTh, HHTCHCHBHOCTh. YJIbTpa- U HH(PPa3ByKH B
>KUBOM MPUPOJIE.

10

1,2

IIpakTnueckas padora Ne9.
OmnpeneneHne JUIMHBI CBETOBOM BOJIHBI ITPH ITOMOIIH THU(PAKINOHHOMN PEeHISTKH

2,3

CamocrosiTeabHasi padoTa NeNe21, 22
MexaHu4ecKue KoJieOaH!sI U BOJIHEI
Du3HYeCKUe OCHOBBI PEUH M CIyXa YeIOBEKa

Tema 3.6

IlepemenHbl1ii TOK

12

Coaep:xanue yueOHOro MaTepuaja

CB0OO/IHBIC ¥ BBIHYKICHHBIC 3JIEKTpOMAaruHuTHbIC Konebanus. @opmyna Tomcona. [lepemennsiii Tok. I'eneparop
MEePEMEHHOTO TOKa.

Karymika vHIyKTUBHOCTH U KOHJIEHCATOP B CETHU NMEPEMEHHOTO TOKa. AKTHBHOE conpoTuBienue. Tpanchopmarop.
[IpownsBoacTBO, epenava u MoTpedIcHNe MeKTpoIHeprun. [IpodieMsr s3HEprocOepexerus. TexHnka 0€301acHOCTH B
00pamIeHN! ¢ AIMEKTPHICCKIM TOKOM.

DJIEKTPOMAarHUTHOE MOJIE€ U AIEKTPOMArHuTHbIE BOIHBL. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH.

IIpuHIMIB PagUOCBSI3U.

PyOexublii KOHTpPoJb Nel (cemectp 2)

12

1,23

IpakTnueckas padora Ne 10
OmnpejienieHNe IMEKTPOEMKOCTH KOHJIEHCATOpa

2,3

CamocrosiTenbHasi padora NeNe23, 24
TexHuka 6€301MaCHOCTH B 00PANEHUH C IIEKTPHYECKIM TOKOM.
Mmvmenanc. DIeKTponpoBOAUMOCTh OMOJIOTHYECKHX TKAHEH.

Pazngen Ned.,

Ontuka

20

Tema 4.1

BosiHoBasi onTuKa

14

Coaep:xanue yuedOHOro MaTepuaja

CBer Kak 3JieKTpoMarHuTHas BotHa. OCHOBHBIE 3aKOHBI TEOMETPHUYECKON ONTUKH (3aKOHBI: OTPAKECHUS, TIPETOMIICHUS
Y TIOJTHOTO OTPaXeHWsl).

14

1,2




Hucnepcus ceeta. [Bera Ten. Pasmoskenue 6emoro ceera mpu3MOH.

Hucnepcruonnsiit (mpuzMatuueckuil) criektp. CliokeHne CeKTpalbHbIX [[BETOB. BUIbI CIEKTPOB.
Hutepdepennus ceeta. KorepentHocTsh. MHTEppEepeHIIrs CBETa B IPUPOJIC, MPUMECHCHHE ¢ B TCXHHUKE.
Hudpaxkius cBera. Judpakimonnas pemierka. Judpakiimonsslii criektp. [ToHsITHE 0 TOTSIpU3aAIHH.
Paznuunbie BUBI 2IEKTPOMArHUTHBIX U3TYUSHH, UX CBONCTBA U MPAKTUUECKUE TPUMEHEHHUSI.
Ontryeckre npudopsl. Paspemnaromias criocoOOHOCTh ONTUYESCKUX MTPUOOPOB.

Ipakruyeckas padora Ne 11 2 2,3
Omnpenenenue mokasaresisi MPeJIOMIICHUS] CTEKIIa
IIpakTuyeckas pa6ora Ne 12. HaGnronenue sinenuit narepdepeHnu u tudpakiyy cBeTa. 2 2,3
CamocrositesabHast pagora NeNe25, 26 4 3
VYupapneHne TyHOXOIOM B APYTMMH KOCMUYECKHIMHU KOPaOIsIMU
BonHoBas ontuka
Tema 4.2 KBantoBasi onTuka 6

Copep:xkanne yueOHOro MaTepuajia
T'unore3a Ilnanka o kBanTax. DHeprus kBaHTa. @oroH. TemnoBoe usnyueHue. BosHOBBIE U KOPITYCKYJISIpHBIE CBOMCTBA
CBeETa. 6 1,2
dororddext. 3akonsl hortoaddexra. [Ipumenenue hororddexra.
TexHUUECKUE YCTPONCTBA, OCHOBAHHBIC HAa MCIOJb30BaHUH (oTOdhdeKTa.
CamocrosiTebHasi padora NeNe27, 28, 29 6 3
[Mouck HeoOxoauMoON nHpOpMaluu B cet MHTepHeT Ha TeMbl: «Pounb cBeta B oTorpadum».
CocraBuTh KOHCIIEKT Ha TeMy: «PEeHTTeHOCTPpYKTYpHBIi aHAJIHU3 U €r0 MCIOIb30BaHUEY.
Penienue 3a1au Ha 3aK0HbI HoTOdQdeKTa

Paznen Ne 5 CTpoeHue aToMa M AaTOMHOIO sApa 10

Tema 5.1 CTpoeHue aTOMa M ATOMHOTO SIAPa 10
Coaep:xanue yue0HOro MaTepuaja
CrpoeHne aToMa: TUIaHETapHAs MOJIENb aToMa U Mofelh bopa.
octynater bopa. [Tormomenne u ucmyckanue cBera aroMoM. KBaHTOBEIE T€HEPATOPHI. 10 1,2
CtpoeHne aTOMHOTO sijipa. DHepruu cBsi3u. CBs3b MAacChl i SHEPTHH.
PannoaxTuBHOCTE. SInepHble peakuuu. SnepHas 3HepreTuka.
PaanoakTHUBHBIC M3JIyYSHUS] U MX BO3/ICHCTBUE HA KUBHIE OPraHU3MBbI.
IMpakTuyeckas padora Ne 13. V3yueHne TpeKoB 3apspKEHHBIX YaCTHIL [0 TOTOBBIM (oTorpadusim. 2 2,3
CamocrosiTesabHasi padora NeNe30, 31, 32 6 3
Ponw moctynatoB bopa, OcHOBa KBaHTOBOW TEOPHUH ILIAHETAPHOTO aTroMa, PU3nUecKuil CMBICT ONBITOB Pesepdopaa
A. Bexkepersi, cynpyroB Kiopu, 3. Pesepdopaa, 1. 1. Menneneesa, .B. KypuaroBa u aApyrux y4eHbIX (OZHOTO U3
YYEHBIX)
CrpoeHue aToMa ¥ aTOMHOTO $1/1pa

Pa3znea 6 IBoaonusi Beenennoi 10

10



ConeprxaHue y4eGHOT0 MaTepHuaja

Bonboii B3psIB. Bo3MoxkHbIe cieHapun 3Bomonuy Beenennoil. beckoneunocts BeenenHnoi.
Hama 3Be3nnas cuctema — ['ajmakTuka.

DBOJIONUS U 9HEpTUs ropeHus 38e3/1. CoHIE psoBast 3Be3/1a Halel ["amakTuku.
TepmosinepHsiii cuaTe3. [IpoOiieMbl TEPMOSICPHON JHEPTETHUKH.

O0pa3oBaHue ITAHET COTHEUHOH cucTeMbl. COTHEUHAs CUCTEMA.

Py6e:xnbIii KOHTPOJIb Ne2 (cemectp 2)

10

1,23

CamocrosiTeabHasi padora NeNe33, 34

TepmosinepHbIi cuaTe3 Ha COJTHIIE — HOBask BEPCHS

3akon Xa00na u «pa3deraHue) ralakTHK, 3aKOHBI DBOJIIOIIH BCEJICHHON YacTh KPUTHKA TEOPUH OOJIBIIOrO B3PhIBA.

IlpomexkyTouHas arrecTanus B opme 3K3amMeHa

10

Bcero

138

J1s XapaKTepUCTHKU YPOBHS OCBOSHUSI y4eOHOI0 MaTepuaja UCIOIb3YIOTCS ClleIyIole 0003HauCHUSL:

1. — o3HaKOMHTEINBHBIH (Y3HaBaHHE paHEee U3YUYEHHBIX 00BEKTOB, CBOICTB);

2. — penpoAYKTHBHBIH (BBINOJIHEHHE JIESITEILHOCTH 110 00pa3ily, MHCTPYKIMH HIIH MO PYKOBOJICTBOM)

3. — IPOAYKTHUBHBIH (INTAHUPOBAHUE U CAMOCTOSITEILHOE BBITNIOJIHEHUE JESTEIbHOCTH, PElICHHE ITPOOIEMHBIX 33/1a4)




3. YCJIOBUS PEAJIM3AIINM YYEFHOU JUCHUILIAHBI

3.1. TpeGoBaHus K MAaTepHAIbHO-TEXHUYECKOMY 00eceYeHHuIo.

Peamuzarust  yuyeOHOM ~ OUCHUIUIMHBI — TpeOyeT  Hajauums  ydyeOHOro  KaOuHeTa
EcTecTBeHHOHAYYHBIX AUCIHUILINH:

O6opynoBanue ydeOHOr0 KaOMHETA.

[Tocamounble MecTa CTYACHTOB.

PaGouee mecto npenoaBarens.

PaGouas menoBas pocka.

Harnsgasie moco6ust (yueOHUKH, OTOPHBIE KOHCIIEKTHI-TUIAKAThI, CTEHbl, KAPTOUKH,
pa3aaToYHbIA MaTepua, KOMIUIEKThI 1a00paTOpHBIX padoT).

TexHU4YecKHe cpeacrea oﬁyqe}mﬂ:

I1K ¢ 1111eH3MOHHBIM IPOTrPAMMHBIM 00ECIIEUEHUEM U IIPOEKTOP
NHTepakTuBHAs JOCKA.
[Ipe3eHTanmu K 3aHATHSM.

3.2 UndopmanuonHoe odecriedenne 00yueHust
[lepeueHb peKOMEHAYyEMBIX YUEOHBIX HU3JIaHUM, HMHTEPHET PECYPCOB, OMOIHUTEIHHON
JTUTEPaTyphI
OcCHOBHbBIE HCTOYHUKH
1. Topmau B.B. ®wusuka: ydeOHOe mocoOWe sl CpemHEro MpoQPecCHOHATHHOIO

obpazoBanus / B.B. I'opmau. — 2-e u3z., ucnp. u gomn. — MockBa: M3aarenbcTBo
Opaiit, 2019. — 215 c¢. — (IlpodeccuonansHoe obOpazoBanue). — ISBN
978-5-534-09366-7. — Tekct: osnektpoHHslt // DOBC IOpaiit [cailt]. -
URL.: https://biblio-online.ru/bcode/438590

KpaBuenko, H. IO. ®usuka: yuyeOHMK U  TPAKTHKyM ISl CPETHETO
npodeccuonanbHoro oopazosanust / H. FO. KpaBuenko. — MockBa: U3narenbcTBo
KOpaiit, 2017. — 300 c. — (IlpodeccuonanpHoe o6Opa3oBanue). — ISBN
978-5-534-01418-1. — Texkct: omekrponnbii // OBC IOpaitr [caiit]. -
URL.: https://biblio-online.ru/bcode/399848

lopnau, B.B. ®usuka. 3amaun, tectbl. MeToNbl pemieHus: yueOHoe mocoOue st

cpenHero mpodeccuonanbHoro obpasoBanus / B. B. Topmau. — Mocksa:
NznarensctBo FOpaiit, 2019. — 301 c. — (ITpodeccuonansHoe oopazoBanue). — ISBN
978-5-534-08112-1. — Tekct: onektpoHHslt // DOBC IOpaiit [cailt]. -

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

JlonoTHUTEIbHbIE UCTOYHUKH:
1. Topnau, B. B. ®usnka. CamocTtosiTenpHas paboTa CTyJaeHTa: yaeOHoe Tocodue ais

cpenHero npodeccuonaabHoro oopazosanusi / B. B. I'opnau, H. A. WBanos, M. B.
[TnactuHMHA. — 2-€ U3]1., HcTp. U jgon. — Mocksa : M3mparensctBo FOpaiit, 2019. — 168
c. — (IIpodeccuonanpuoe obpazoBanue). — ISBN 978-5-9916-9834-4. — Tekcrt:
anexktpounsii // DBC FOpaiit [caiit]. — URL.: https://biblio-online.ru/bcode/437552

I'opnau, B.B. ®usuka: MexaHuka. DIEeKTpUYECTBO U MarHeTusMm. JlaGopaTtopHsIit
MPaKTUKyM: yueOHOe TTocobue tst cpeiHero mpodeccnonansHoro oopasoanus / B.
B. T'opnau. — 2-e uzn., nepepad. u gom. — Mocksa: M3natensctBo FOpaiit, 2019. — 171
c. — (ITpodeccmonanbroe obpazoanue). — ISBN 978-5-534-07608-0. — Tekcr:
anektpounsii // DBC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/442146

BumnsikoBa, E.A. ®usuka. Coopuuk 3amad. EI'D, onmumnuanpl, 3K3aMEHBI B BY3 :
yuebHoe mocobue / E.A. BumnHsikoBa. — 4-¢ u3a. (31.). — Mocksa: JlabopaTtopust
snanuii, 2015. — 339 c. — ISBN 978-5-9963-2891-8. — Tekcr: 3jeKTpOHHBIH //

12


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-ONOIMOTeYHAs cucremMa «Jlanby: [caiiT]. — URL:
https://e.lanbook.com/book/66347

. Kysnenos, C.1. CnpaBounuK 110 Pu3uke [ DIEKTPOHHBINA pecypc]: yueOHoe mocodue
st CITO / C.H1. Kysuenos, K.M. Porosun; mon penakmuedn B.B. Jlapuonos. —
DnexTpoH. TekcToBble AaHHble. — CapatoB: IIpodobpazoBanue, 2017. — 219 c. —
978-5-4488-0030-6. — Peskum moctyma: http://www.iprbookshop.ru/66399.html.

HNHTepHET-pecypehbl:
1. https://e.lanbook.com — DBC «JIanp»

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

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

4. http://www.studentlibrary.ru — 95C «KoHcynbTaHT CTyACHTa»



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 OIEHKA PE3YJHBTATOB OCBOEHUSI YYEBHOUH

TACIATLITAHBI

KOHTpOJ'IB N OICHKa PpE3yJIbTaTOB OCBOCHUMA yqe6H0171 JUCHUIIIMHBI OCYIICCTBIISICTCA
npenoaaBaTeyicM B IPOUCCCC MPOBCACHUSA IMTPAKTUICCKUX 3aHSITI/II71, TCCTUPOBAHMUA.

Pe3yabTarnl 00yyeHus

DopMBbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJabTaToB 00y4eHHsl

OcBoeHue cojaepkaHus Y4eOHOW IUCHMIUIMHBI «DU3uKa,
obecrieunBaeT  JOCTMIKEHHE  CTYACHTAMH  CJIEIYIOIINX
Dpe3yibmamos:
JAUYHOCHBIX:

—YyBCTBO FOPJIOCTH M YBOKEHUSI K UCTOPUU U JOCTHKECHUSIM
OTE€UYECTBEHHOH (pU3nuecKor HayKu; PU3NIECKU IPAMOTHOE
MOBE/ICHUE B TIPO(ECCUOHATLHOU JCSITSILHOCTH U B OBITY
pH oOpaIlieHny ¢ IpudopamMu U yCTPOICTBaMH;

—TOTOBHOCTH K IPOJIOJDKEHUIO 00pa30BaHMS U IOBBIIICHUS

KBaTMpUKAMM B W30paHHOW  mpodecCHOHATbHON
NESITeIbHOCTH W OOBEKTHBHOE  OCO3HAaHUE  POJIH
(U3HYECKUX KOMITETSHITUH B 3TOM;

—yMEHHE  HCIOJIb30BaTh  JIOCTIDKEHUS ~ COBPEMEHHOM

¢usnveckoii Haykn © (U3NYECKUX TEXHOJIOTHH JIs
MOBBILIECHUST COOCTBEHHOTO MHTEIUIEKTYallbHOTO Pa3BUTHUS
B BbIOpaHHOM Mpo(hecCuoHaNbHOM NesSTeIbHOCTH;

—CaMOCTOATENIbHO JTOOBIBATh HOBBIE ISl ceOsi Ppuznueckue
3HAHMSA, HUCHOJIB3Ysl Ul OTOT0 JOCTYIHBIE HCTOYHUKHU
nH(popMaLuu;

—YyMEHUE BBICTpauBaTh KOHCTPYKTUBHbIE B3aUMOOTHOILIECHUS
B KOMaH/Ie 110 peIIeHUI0 00X 3a/ay;

—yMEHHUE YIIPaBIIATh CBOEH MI03HABaTEJILHON
NEeSTeNIbHOCThIO,  MPOBOAMTH  CaMOOLICHKY  YpPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOT'O PA3BUTHS.

MemanpeomMemHpix:

—HUCNOJb30BaTh  pa3jMUHblE  BHUABl  IO3HABATEJILHOMN
NeSITeNbHOCTH AN pemieHus  (Qu3MyYeckux  3ajad,
MPUMEHSITh OCHOBHBIE METO/bl NO3HaHHs (HaOIIOAeHHE,
ONHMCaHHWe, W3MEPEHHUE, OKCIEPUMEHT) Uil H3Y4EHUs
Pa3INYHBIX CTOPOH OKPY’KAOIIEH NEHCTBUTEIBHOCTH;

—HCMOJIb30BaTh OCHOBHBIE HMHTEIUIEKTYyalbHbIE OIEpaIiu:
MOCTAaHOBKA 3a]1aud, (OPMYIHPOBAHUE TUIIOTE3, AHAIHU3 U
CHUHTE3, CpaBHEHHE, OOO0OIIeHHe, CcHUCTeMaTh3aIus,
BBISIBJICHHE TNPUYMHHO-CIIEJCTBEHHBIX CBA3EH, IOUCK
aHaJIOTOB, (OPMYJIUPOBAHHE BBIBOJOB [UISI U3YUYCHHS
Pa3NIUYHBIX CTOPOH (HU3MUECKUX OOBEKTOB, (UINUECKUX
SBJIEHUH W  (U3MYECKUX TIPOIECCOB, C KOTOPBIMU
BO3HUKAET HE00X0IMMOCTh CTaJIKUBATHCS B
npodeccuoHabHOU chepe;

—yMEHUE TeHEepupoBaTh HJEW U OIpenessTh CpPeICTBa,
HEOO0XOAUMBIE JJISl UX peaIn3allny;

—HCIIOJIb30BaTh PA3JUYHbIe MCTOYHHKHU Ui TIOJTYYEHUS

Kontpouns YCBOCHUS
3HaHUW  TNPOBOJUTCS B
dbopme TecTUpOBaHUS U

KOHTPOJIbHBIX PaloT.

KonTtpons ¢opmupoBanus
YMEHMIM TNPOU3BOAUTCA B

dbopme 3aIUTHI
MPAaKTUYECKUX padoT.
IIpomexxyTouHas

arTeCTaliys 10 JUCIHUIIIMHE
MpoXoaUuT B COOTBETCTBHHU C
y‘Ie6HLIM IIJIaHOM 1o
CIICOHUaJIbHOCTH.
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¢usnueckoii  wmHpOpMaLMU, YMEHHE  OLECHUTh €&
JOCTOBEPHOCTb;

—aHAIM3UPOBATh M  NPEACTABIATh  MHPOPMALUIO B
pa3IMYHbIX BUJAX;

—IyOJMYHO  MPEACTABIATH  PE3yJAbTaThl  COOCTBEHHOTO
UCCIIEI0BaHMs, BECTU TUCKYCCUH, JOCTYITHO U TAPMOHUYHO
codyerass cojepX)aHue W  (HOPMBI  IMPEICTaBIIEMOU
nHpopMaIuu.

npeomemmuuvix:

—c(OpMHUPOBAHHOCTh TMPEJACTABICHUA O POJM U MecTe
¢u3MKK B COBpPEMEHHOH HayyHOW KapTUHE MUPA;
IIOHMMaHHe (PU3MUECKONW CYLIIHOCTH HAOMI0NAaeMbIX BO
BcenenHoli  siBieHui; TMOHUMaHUE pPOIM  (PU3MKU B
dopmupoBaHUHM  Kpyrozopa M (YHKIHMOHAIBHOMN
IPaMOTHOCTH YeJIOBEKa JIJIsl PEILICHUS IPAKTUYECKUX 3aj1ay;
—BJIaJICHUE OCHOBOIOJIaratoluMu ¢buznIecKkuMu
MNOHATUSAMH, 3aKOHOMEPHOCTSIMM, 3aKOHAMHM U TEOPHSIMH;
YBEpEHHOE HUCIIOIb30BaHUE (PU3UIECKON TEPMHUHOJIOTHH H
CHUMBOJIMKH;

—BJIaZICHHE OCHOBHBIMHM METOJaMH HAay4HOro IO3HAHU,
UCTOJNBb3yeMbIMU B (pu3mKe: HaONIOJCHUE, ONHCaHUE,
U3MEepeHue, IKCIEPUMEHT;

—yMeHHMsT ~ 0o0pabaTbhlBaTh  pe3yibTaTbl  HU3MEPEHHUH,
oOHapyXHuBaTb  3aBUCUMOCTb  MEXAY (PU3NYECKUMU
BEIMYMHAMHU, OOBACHATH IIOJIyYEHHBIE pe3yJabTaTbl W
JIeJ1aTh BBIBOJIbI;

—Cc(pOpMUPOBAHHOCTbh YMEHUS peniaTh (PU3NUECKHE 3a/1a4H;
—C(pOPMUPOBAHHOCTh YMEHMSI TPUMEHSTHh IOJy4YE€HHBIE
3HaHUA 11 00BSACHEHMS YCIIOBUI IPOTEKaHUs (PU3MUECKUX
SIBJIGHUN B IPUpOJIE, B MPOPECCHOHANBHON cdepe U ams
NPUHATHS NPAKTUYECKUX PEIICHUH B IOBCEIHEBHOMN
KHU3HU;

—c(OopMHUPOBAHHOCTH cOOCTBEHHOM MO3ULUHI 1o
OTHOILICHMIO K (PU3UUECKOM MH(pOpMALINK, TOTydaeMon U3
Pa3HbIX UCTOYHHUKOB.




