





3

MNOACHUTEJIBHASA 3AIINCKA

OnTuka npecTapiseT co00il HEOThEMIIEMYIO YaCTh 0230BOI0 Kypca PU3UKU
U HAmnpaBJ€HAa HAa W3YYEHHUE B3aMMOJCHCTBHUS DJIEKTPOMArHUTHOTO W3TyYEHUS
ONTUYECKOr0 JUalia3oHa ¢ BELIECTBOM, a TAKXKE Ha O3HAKOMIICHHE C OCHOBHBIMHU
HaIIPaBJICHUSIMU €T0 IPUMEHEHUS B MEAULIMHE. J[aHHAS TUCIIMIUIMHA ONUPAETCS Ha
OOLIMPHBIA 00bEM PKCIEPUMEHTATIBHBIX JAHHBIX, JJISI UHTEPIPETAIIU KOTOPBIX
UCIOJIB3YIOTCSl pa3HOOOpa3HbIE TEOPETUUYECKUE MOAXO/bl, OCHOBAHHbIE KaK Ha
3aKOHax KJIAaCCUYECKOW TEOpPUHM DJIEKTPOMATHETH3Ma, TaK W Ha KBAHTOBBIX
MPEJCTABIICHUSIX.

Henw yueonoit oucyunnunsl — HopMUPOBAHKE 1IETIOCTHOTO MIPEICTABICHUS
0 (uU3MYECKOW KapTHHE OKPYXKAIOMEr0 MHpPa, B3aWMOCBS3U PA3TUYHBIX
(M3UYECKUX TIPOIIECCOB U TTOHUMAHUH 3aKOHOMEPHOCTEH IBOTIOITUN (DU3UIECKUX
CHCTEM.

Mertononorus Kypca OCHOBaHAa Ha TOCJIEIOBATEIBHOM H3JI0KEHUU
MaTrepurana OCHOBHBIX CBOMCTB KJIACCHUECKON MOJENIA CBETOBOU BOJIHBI, 3aKOHOB
€€ pAachpOCTPaHEHUS M B3aMMOJCHCTBHS B PAa3IMYHBIX CpeAax; IMEPBUYHBIX
KBAaHTOBBIX MPEACTABICHUNA O TNPUPOJAE CBETA M HMX HCHOJb30BAaHUS B
UHTEPIPETAlUH SIBJICHUM W MPOLECCOB, JIEKAIIMX B OCHOBE COBPEMEHHBIX
ONTHUYECKUX CUCTEM U YCTPOUCTB.

3aoauu yueoOHOoU OUCUUNIUHDBL:

— (opmupoBaHMEe TPENCTABICHUNA O METOJaX TOCTPOCHHS MOJeIe
OCHOBHBIX (PU3MUYECKHX TPOIECCOB B OOJACTH B3aUMOJCHCTBUS OMTHYECKOTO
U3JIYyYEHUSI C BEIIECTBOM,;

— W3Y4YCHHUE U MOHMMAHUE CYIIHOCTH OCHOBHBIX ONTHYECKUX 3aKOHOB H
3aKOHOMEPHOCTEH;

— MOHMMAaHUE MPUHIIUIOB MPEEMCTBEHHOCTH U COOTBETCTBUSI B U3YUYECHUU
ONTHYECKUX SIBJICHUA W HEOOXOJMMOCTH WCIOJIb30BAHUS aJCKBATHOTO SI3BIKA
OTMCAHUS IO MEPE YCIOKHEHUS N3yUaeMbIX SIBJICHUM;

— OCBOEHHUE METOJI0B AKCIEPUMEHTAIIHOMN JESITEIbHOCTHU MO YCTAHOBJIEHUIO
OCHOBHBIX 3aKOHOMEPHOCTEN ONTUYECKUX SBJICHUM;

— pa3BUTHE YMEHUW U HABBIKOB MO IMTPUMEHEHUIO MOJIYUYEHHBIX 3HAHUW IS
pelIeHns] KOHKPETHBIX TEOPETUYECKUX U MPAKTUYECKUX 3a]1a4 B 00JIaCTH ONTUKH.

OOyuaromuiicsi JIOJDKEH BIAJETh  CIASAYIOIIMMH  KOMIETEHIUSIMHU:
OPUMEHSTh 3aKOHBI BOJHOBOM M TIE€OMETPUYECKOW ONTHUKH, 3aKOHOMEPHOCTH
B3aMMO/JICUCTBUSL ONTHUYECKOTO H3IYUYEHHS] C BEIIECTBOM /IS pEUIEHUs 3aaad
AKCIIEPUMEHTAIILHOTO U TEOPETHYECKOTO MCCIICIOBAHUS MaTePUATLHBIX 00HEKTOB
u ontndeckux cucrem (BITK-15).

B pesynprare usydenus pazmena ¢usuku «ONTHKA» CTYICHT JODKEH B
COOTBETCTBHUH C 00Pa30BATEIHHBIM CTAHIAPTOM

3Hamb:

— OCHOBBI DJICKTPOMarHuTHON TEOPUU CBETA;
— siBJICHUS HHTep(epeHInu U Audpakimu;

— TNPUHLHUIBI TEHEPALlUU CBETA;
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— 00 HCTIONb30BaHUH ABJICHUHN UHTEPhEPEHIINH, AUPPAKIINU, TOISIPU3ALIH,
paccestHUsI CBETa ITPU U3YyYEHUH OMOJIOTUYECKUX MATEPUAJIOB,;
— OCHOBHBIE HalpaBJICHUS IPUMEHEHUS JIa3€pOB B MEIULIUHE;
ymembn:
— peuarb 3a/la4yl FeOMETPUUECKON U PU3NYECKON ONTHUKHY;
— aQHANU3UPOBATh MNPAKTUYECKH  BAXKHbIE CXEMbl HUHTEpPEpEeHINU
U T paxium;
enaoemo:
— METOAAaMH SKCTIEPUMEHTAILHBIX UCCIIEIOBAHUNA ONTUYECKUX SIBICHUM;
— OCHOBHBIMU METOJIaMHU MEIULUHCKON MUKPOCKOIINY;
— MeToAaMH 00pabOTKH PE3yJIbTaTOB KCIEPUMEHTAIBHBIX UCCIIEI0OBAHU;
— MaTeMaTUYeCKUMU METOAAaMU PELICHUs 3a]1a4 110 ONTHKE.
B cooTBercTBUU C YYEOHBIM IUIAHOM M3YUYEHHUE TUCLUUIUIMHBI PACCUUTAHO
Ha 00111ee KOJMYEeCTBO 4acoB — 196. AynuTopHOE KOJIMYECTBO YacoB — 96, U3 HUX:
aexuuu — 38 yacoB, mpakTuueckue 3aHATHS — 30 u; mabopaTopHble 3aHATUS —
28 u.
dopma noydeHust BHICIIET0 00pa30BaHus — OUHas (JHEBHAS).
dopma NpoMeEKYyTOYHOM aTTECTAalMK — dK3aMeH B [V cemectpe.
TpyaoeMKOCTh JUCLMIUIMHBI COCTABIISIET 5 3a4ETHBIX €AUHULL.
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COAEPKAHUE YYEBHOTI'O MATEPUAJIA

1. BBeaenne

OnexkTpomarHuTHas npupoja cBera. Illkama 3JI€KTPOMarHUTHBIX BOJIH.
XapakTeprucTUKa ONTUYECKOTO AUANAa30Ha 3JIEKTPOMArHUTHBIX BOJIH. OcOOEHHOCTH
BUJIMMOTO JUaIla30Ha.

Mecto onTuku B (PU3MYECKOW HAyKe U €€ POJb B HAYYHO-TEXHUYECKOM
nporpecce.

2. CBoiicTBA JIEKTPOMATHUTHBIX BOJIH ONITHYECKOT0 TMANIA30HA B
OJJHOPOIHOM M30TPOIHOM cpe/e

Ypasuenus Makcgeina. ['panuunbie yeinoBusa. BonHoBoe ypaBHeHue. [1nockas
MOHOXpoMaThueckas BosiHa. CKOpPOCTh 3JIEKTpOMarHuTHOU BoJiHbl. Chepuyeckue
MOHOXPOMATHYECKNE CXOASAIIMECA U PACXOASIIUECS BOJIHBI.

[I1OTHOCTh MOTOKA SHEPIUU M UMITYJIbCA IJIEKTPOMArHUTHBIX BOJH. BekTtop
[lovinTHHra. /laBiieHNe 3JIEKTPOMArHUTHBIX BOJIH.

[lonmapu3anusi 3JIEKTPOMArHUTHBIX BOJH. Buasl nossipuzanuu. Ywucio
HE3aBUCUMBIX Iojsipu3zanmi. BomHa ¢ KpyroBom WIM  3JUIMOTUYECKOU
MOJISIPU3ALMEN KAK CYNEPIIO3HUIUS BOJH C JUHEWUHBIMU NOJISIPU3ALMSIMU U JIMHEHO
MOJISIPU30BAHHASL BOJIHA KakK CYIEPNO3ULHUS BOJH C KPYTOBOW MOJISPU3ALUEH.
CreneHsb nossipuszanuu. 3aKkoH Mantoca.

PacnpocTpanenue cBeTa B OJHOPOIHOM U30TPOITHOU AUAJICKTPUUECKOM CpeIe.
3aKkoHbl TpeIOMIICHUSI U OTpakeHus. llomspuzanusi cBeta mpu OTPAXKEHUU U
NPEJIOMIICHUM Ha TpPaHUIE ABYX JIUAJIEKTPUKOB. Dopmynbl DpeHens. 3akoH
bprocrepa. ®a30Bble COOTHOLIEHUS INPU OTPAKEHUU U IPEJIOMIICHUM CBETA HA
TPAHULIE ABYX JUAJIEKTPUKOB.

[lone yCKOpEHHO MJBHXKYLIErocsl OJJEKTpUYECKOro 3apsiaa. Mzmydenue
ANeKTpudecKoro aumnods. M3nyuyenne Basunosa-UepeHnkosa.

®ortomerpusi.  POTOMETPHUUECKHE  DHEPIreTHUUYECKHME W BU3YaJIbHBIE
XapaKTEPUCTUKH U €AUHUILIBI U3JTydeHHs. ODyHKIMS BUTHOCTH.

3. 'eoMeTpHryecKas ONTHKA

['eomeTprueckass ONTHKA Kak IPEAENbHBIM Cllydald BOJHOBOW OITHKHU.
OcHOBHBIE 3aKOHBI reoMeTpudeckor onTuku. IIpunnun depma. IIpenomieHue
cBera cepuueckoil MmMoBepXHOCTHIO. HyneBoit wHBapuant AO0Oe. YBenuueHue
cepuueckoit moBepxHoctu. YcnoBue Jlarpamka- ['ensmromnsia. LlentpupoBannas
ONTUYECKAsl CHUCTEMA M €€ KapJUHAJIbHBbIE 3JEMEHTHI. 3epKana. TOHKHE JUH3BI
[TocTpoenne u300pakeHUN B ONTHYECKUX cHUcTeMax. AOeppaluu ONTHUYECKHX
cucteM (cepuueckas, XpoMaThyeckas, KOMa, AacCTHUIMaTU3M, JTUCTOPCHS).
[Ipocreiine onTruyeckue NpuOOPsl U UX MPUMEHEHHUE B MEJIULIUHE.



4. UuTepdepeHuus cBeTa
WnTepdepenius rapmonndeckux kojaedanuii. KorepeHTHOCTb.

WUntepdepennuss  BonH.  BuauMocts  MHTEp(EPEHIIMOHHOM  KapTHHBI.
Ocy1iecTBiieHNE KOTEPEHTHBIX KoJieOaHuii B ontuke. IHTeppepeHLInOHHBIE CXEMBI.
HuTepdepenius HEMOHOXPOMATUYECKOTO CBeTa. BpeMeHHas u mpoCcTpaHCTBEHHAs
KOrepeHTHOCTb. CTOSYME BOJIHBI.

WnTepdepenius B TOHKUX IIeHKaX. [1ogockl paBHOM TONIUHBI U PABHOTO
HaksoHa. Kosnbra HeroTona.

JIByXiry4eBbIe UHTEPPEPOMETPHI. HuTtepdepomerp KameHa.

HnTtepbepomerp Maiikenbcona. atepdpepomerp Maxa — Llenaepa.

MHoroinydeBbie HUHTEPPEPOMETPHI. YUET MHOTOKPATHBIX OTpPaXKEHHH B
MHOTOJIy4eBbIX HHTepPpepomeTpax. Uureppepomerp Padbpu-—Ilepo. Ilnactunka
JIrommepa — I'epke.

[Tpumenenue unrepdepenuuu. [IpocBerieHne ONTUKHU, KOHTPOJIb KayecTBa
ONTUYECKUX IIOBEPXHOCTEH, H3MEPEHHE C BBICOKOM TOYHOCTBIO ITOKa3aTelsen
npenomiieHus: BemiecTB. MHTepdepeHuronHsle ¢uiabTpbl. MHTEpdepeHunonHas
cnektpockonus. [IpuMeHenue siBineHns HHTEpPEPEHLIUU B MEULIMHE.

5. Indpakums ceera

[Mpunuun Ioitrenca—®penens. Judpaxunus Openens. Metog 3o Openernsi.
3oubl Openens. Cnupans Openensa. 3oaHas mnactuaka. Judpaxinus Openens Ha
IIPOCTENIINX MPETpajax: KpyriioM OTBEpCTUH, KpyrioM aucke. 1lsTtao Ilyaccona.
Hudpakus Ha kpato noidyOeckoHeuHoro skpana. Cnupans Kophio. bomkuss u
nanbHAs 30HBI nudpakuuu. udpaxknuonHas nnuHa. Hemoctatku Merona 30H
Openens.

Hudpaxuus Dpaynrodepa. Hudpaxuus Dpaynrodepa Ha OTHOU IIEIIH.
HudpakunonHas pemierka. [JaBHble MakCUMyMbl. VHTEHCHMBHOCTH TJIaBHBIX
MakcUMyMOB. MHTepdepeH1onHble MUHUMYMBI. CTIeKTpaJIbHbIE XapaKTePUCTUKU
TUGPAKIMOHHON  pEIIeTKH: yriaoBas IUCHEpCUs, JIMHEWHas JAHUCIepCHs,
pasperarorias CtocOOHOCTh, 00J1acTh nucniepcuu. Pa3oBbie U AMIIUTYTHO-(Ha30BbIC
pemerku. X npumenenue.

Judpakiusi cBeTa Ha HEMIPEPHIBHBIX MEPUOANIECCKUX CTPYKTypax. Dopmysl
Jlay». Iudpakuus peHTTeHOBCKOTro u3nydeHus Y ciaosue Bynbda—bparros.

[Ipumenenue siBeHus qu@pakivy B MEAUIIMHE.

®duznyeckre 0CHOBBI METO/1a roIorpapuueckoil 3anucu n300paxeHuit. Cxembl
3allUCM M BOCCTAHOBJIEHHUS TOHKOCIOMHBIX rojorpaMMm. Cxembl 3amucu U
BOCCTAHOBJICHHUSI TOJICTOCJIOWHBIX TojiorpamMM. [lomydeHre NBETHBIX OOBEMHBIX
nzoopaxenuii. (OCOOEHHOCTHM TOJOrpaMM Kak HOCUTeNed HH(pOpMaIuH.
[TpumeHeHue rojaorpaMM B MEAUIIMHE.
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6. PactipocTpaHeHHe CBeTAa B AHM30TPOINHOM cpejie

OnucaHue aHU30TPOIHBIX cpell. TeH30p AUIIEKTPUUECKON MTPOHHUIIAEMOCTH.

3aBUCUMOCTb JIy4€BOM CKOPOCTM OT HAalpaBICHHUS PaCIpPOCTPAHEHUS.
OJUMIICOMJT  JIy4eBbIX  CKopocTted.  Ilnmockoctm — mossipu3anuu BOJIH,
pPacIpoCTPaHSIOIINUXCA B aHU30TPONHOM cpene. Onrtuueckas ock. OTHOOCHBIE U
JBYOCHBIE KPUCTaJUIBI.

JBotinoe nyuenpenomiieHue. OOBIKHOBEHHBIM W HEOOBIKHOBEHHBIM Jy4d B
OIHOOCHBIX Kpucrayuax. IlocTtpoeHue ['rolireHca 1yt OJXHOOCHBIX KPHUCTAJUIOB.
[Monsipu3zanusi mpu OBOMHOM JydernpenomieHud. l[lodspusanroHHbie TPUOOPHI.
[Tomuxpownsm. IlonsiponIHbIE TITIEHKHU.

WuTepdepentius noasipu30BaHHBIX BOJIH IPH MPOXO0KICHUN Yepe3 KPUCTAIUIbI.
Kpucrajuynueckass MmiacTUHKA B YETBEPTh, ITOJIOBMHY M B LENYIO JUIMHY BOJIHBI.
AHanu3 coCTOSIHUS NOJIIpU3aLMK cBeTa. [[BeTa KpUCTAINIMYECKUX TUIACTHHOK.

HckyccTBeHHast aHU30TPOMHS, co3/AaBaeMas AeQopMaIisIiMu, JEKTPUIECKIM
1 MarHUTHBIM mosaMu. Dddekt Keppa. Ddpdext Korrona — Mytona. Dddekr
ITokkensca.

Bparenne miockocT noasipu3aliy B KPUCTAUIMYECKUX TENNaXx U aMOPPHBIX
BEIECTBAX. OJIEMEHTapHas TEOpUs BpaUIEHUS IUIOCKOCTH MOJSPU3ALHUH.
OnTuyeckas n3oMeTpus. BpameHnue miockocTy NoJisipru3alii B MArHUTHOM I10JI€.

Hcnonp30BaHne ABICHUM MOJSAPU3ALMU CBETA W BPAIIECHUSA ILIOCKOCTH
MOJIIPU3ALUH TTPU UCCIEAOBAHUN OMOJIOTHYECKUX TKaHEH.

7. BzauMoaeiicTBHe CBeTa C BEIIECTBOM

Hucnepcust ceeta. HopManbHast u aHomanbHasg aucnepcus cBera. Meroapl
U3MEPEHUS TUCTIEPCUU. DJEKTPOHHAs Teopus nucnepcuu ceera. opmyna JlopeHn
— Jlopentua. YpaenbHas pedpakuus. PazoBas ¥ TpynmnoBas CKOPOCTH CBETA.
dopmyna Penes. [Ipumenenue nucnepcun B aHaiu3e OMOIOTHYECKUX 00pas3IioB.

[Tornomenue cBeta. 3akoH byrepa. CrieKTphl MOTJIOMIECHHUS.

Paccesnue cBera. OmnbiTel Tunpans. Paccesnue Penes um paccesnue Mu.
MonekynsipHOE paccessHhE CBETA.

[IpuMeHeHME OTJIONIEHNS U PACCESIHUS CBETA B MEIULIMHE.

8. KBaHTOBBIC NIpEACTAB/ICHUS O IPUPOJE CBETA

Tennosoe uznydenue. [IpaBuio IpeBo. 3akon Kupxroda. AGconoTHo yepHoe
teno. [lornomarenpHas U u3aydaTeabHasi CIIOCOOHOCTh HarpeToro Tena. dopmyia
Buna. 3akon cmewenust Buna. @opmyna Penes-Jlxunca. @opmyna Ilnanka mis
TEIJIOBOTO U3Iy4yeHus. [[pueMHUKH TEeTIOBOTO U3NydeHusl (IUPOMETPHI).

KBanrtoBas npupoaa cera. OnbiT bote. ®oToaddext. 3akonsl GpoTodrddexra
u ux obocHOoBaHuWe. YpaBHeHue OuHIITeHA. KpacHas rpanuna dororddexra.
®doTorneKTpUUecKue NpPUEMHUKH cBeTa ((OTO3IEMEHThI, (POTOYMHOXKUTEIH,
(bOTOIMOABI U AIIEKTPOHHO-ONITUYECKHE MTPeoOpa3oBaTesin).

dotoduonoruueckue npoiecchl. [lonstue o poroduonoruu u poroMenuIMHE.

JlaBneHue cBeTa, €ro OTKPHITHE U OOBSACHEHWE C TOYKH 3PCHHUS



KOPITYCKYJISIPHOU W BOJTHOBOW TEOPHI.

TopMmo3HOE  pEHTTeHOBCKOE u3iydeHue. KOpOTKOBOJIHOBasg rpaHULA
CIIOIIHOTO PEHTT€HOBCKOTO CIEKTPA.

OneiT KomnTona. DnementapHas teopus 3¢ dexra KomnroHna.

9. CniekTpbl aTOMOB U MOJIEKY.J1. JIlOMUHecCHeHIS

JInHenyatele, MOJ0CaThIE U CIUIOLIHBIE CIIEKTPBI AaTOMOB W MOJIEKYI.

Buapr  mromuHecieHIMM W WX KJacCHUUKAIMA.  XapaKTePUCTUKH
JIOMUHECUECHIMU: CIIEKTP IMOIJIOMIEHUS, CIEKTP JIIOMWUHECUEHIIMU, KBAaHTOBBIN
BBIXO/I, JNIMTEIIbHOCTb, MOJISPU3ALMS JIFOMUHECLICHIIUU.

CrioHTaHHOe W BBIHYXKIeHHOe wusnmydeHue. Kosddumments DitHmTeiiHa.
VYcnoBue ycunenus. Pe3onaHcHoe ycwiieHune cBera. TpexypoBHEBas CHCTEMA.
WHuBepcHasi 3aCEIEHHOCTh YHEPTeTUYECKUX YPOBHEH M KOI(PQDUIIMEHT YCUIICHHUS.
VYcnoBust ctaiimoHapHOM reHepanuu (6aanc ¢as u 0anaHc aMIuIUTY/).

YerpoiicTBO U npuHLKI paboTh 1azepoB. OOpaTHas cBsi3b. Poiib onTuyeckoro
pe3oHaropa. Turnel 1a3epoB. HenmpepbiBHbIE M UMITYJIbCHBIE JIA3€PHI.
CpoiicTBa J1a3epHOro usnydenus. [[pumMeHenue 1a3epoB B MEIULIMHE.

10. YcueHue u reHepanus cBeTa

CrnoHTaHHOE MW BBIHYXJEHHOE H3nydeHue. Dusmyeckne NTPUHUMUIIBI
TEHEPALMK JIA3€pHOTrO M3iydeHus. Tumbsl nazepoB. XapaKTEPUCTHKHU JIA3EPHOTO
u3nydenus. [IpakTrudeckoe NpUMEHEHHE Ja3epOB B HAYKE U TEXHHKE.

11. HesqinHeliHbIE IBJICHUSA B ONITHKE

Henuneitnbie ontuyeckue dSPGEKTh: HEIMHEHHOE OTpPaKEHHE CBETa;
caM0(OKYyCUPOBKa CBETA; ONTUYECKHUE TAPMOHUKH; MHOTO(OTOHHBIE MPOLECCHI.

12. OnTHKa IBHAKYIIAXCH Cpe/

Aoleppanus ceeta. Ddpdext lomnepa. [Tonepeunsiii a¢gdext omiepa.
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YYEBHO-METO/IMYECKAS KAPTA YYEBHOM JIUCITATIINHBI
(ouHas (HeBHAsA) (popMa MOTYyUESHHS BBICHIET0 0Opa30BaHus)

KonuuectBo AYJAUTOPHBIX 44COB
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BBenenne 2 METO/I. onpoc
nocooue
CBolicTBa 2J€KTPOMAarHUTHBIX BOJIH METON CaMoCT.
2 | ONTHYECKOTO Mara3oHa B| 4 2 4 * | pabora,
< o rmocoOue onpoc
OJIHOPOJIHOM M30TPOITHOM Cpefie
3 | 'eomeTpuueckas OonTuka 4 4 8 METOJ. | CaMoCT.
nocobue | Padora,
orpoc
4 | Mutepdepenius ceeta 4 4 4 METOJI. | CaMoCT.
nocobue | Padora,
OTIpoC
5 | dudpakuus cBeta 4 4 8 METOJ. | CaMoCT.
nocobue | Padora,
orpoc
6 | PacmpocTpanenue  cBera B 4 4 METOJ[. | CaMmoCT.
aHU30TPOIHOM Cpefie nocobue | Pabora,
oTpoc
7 | BzaumoencTBue cBeTa C 4 4 METOJ. | CaMmoCT.
BEIIECTBOM mocobue | PaodoTa,
oTIpocC
8 | KBaHTOBBIE PEACTABIECHUS O 4 4 4 METOJ. | CamocT.
IPUPOJIE CBETA nmocoOue | Paodora,
ompoc
9 | CrexTpsl aTOMOB U MOJIEKY!L. 2 METOJ. | CaMmoCT.
JIroMuHECHIEHIINA nocobue | PadoTa,
orpoc
10 | Ycunenue u renepanus cBeta 2 METOJ. | CaMoCT.
nocobue | Padora,
oTpoc
11 | HenuHelinble iBIEHUS B ONTHKE 2 METOJ. | CaMmocT.
nocobue | Ppaodora,
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12 | OnTtuka ABMXKYILIUXCS CPEL 2 METOJ. | CaMocT.
nocobue | Paodora,
orpoc
13 | Konrponbhas paboTa METOL. CaMoCT.
4 6 pabora,
mocobue | 00

BCEI'O 38 30 28
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NHOPOPMALINOHHO-METOANYECKASA YACTD

Pexomenayemas iureparypa

Ocnoenasn

1. Ky3neunon, C.1. ®uszuka : Onruka. DJEMEHTbHl aTOMHON W SAEPHOMN
buzuku. DneMeHTapHbIe YacTUIlhl : yued. mocodue ns BY3os / C.U. Ky3nenos. —
M. : KOpaiit, 2018. — 301 c.

2. JlyneBuu, A.A. Ontuka u kBaHToBas (usuka : nmocooue / A.A. Jlynesuu,
B.®. Manumesckuii ; MuH-BOo oOpazoBanus Pb, YO "MIDU wum.
A.Jl. Caxaposa" BI'Y. — Munck : UBI| Munduna, 2022. — 240 c.

3. Omnruka. Pemenue 3anau : yue6. nocodue / JI.U. bypos, A.C. ['opOaiieBuy,
N.A. Kanyukas [u gp.] ; nox pea. JLU. byposa. — Munck : Bei. mk., 2018. — 334
C.

ononnumenvnasn

4. bonnmapes, b.B. Kypc o6meii ¢usuku : yue6. mocobue : B 3 kH. Ku. 1.
Onextpomarnetn3m. Ontuka. KsantoBas ¢usuka / b.B. bommapes, H.IL
Kanamuukos, I'.I'. Cnupun. — U3n. 2-e, crep. — Munck : Beicu. mk., 2005, —
438 c.

5. Berpoga, B.T. ®u3uka. CoopHuk 3amad. — Munck, 2015. — 440 c.

6. HUponos, N.E. 3anauu no o6mei pusuxe / U. E. UpogoB.— M.: Hayka,
1988. — 416 c.

7. Jaunc6epr, I'.C. Ontuka / I'. C. Jlanac6epr. — M.: ®usmarnur, 2003. —
848 c.

8. Mackesuu, A.A. Ontuka: yue0. mocooue / A. A. MackeBuu. — I'poHo:
I'pI'Y, 2010. - 562 c.

9. Casenbes, U.B. Kypc o6uieit puzuxu: B 5 kH. KH. 4. Bonubl. Ontuka / WM.
B. CasenbeB. — M.: Act -IIpecc, 2005. — 256 c.

10. CaBenbeB, 1.B. Kypc obmeti dusuku: B 5 kH. KH. 5. KBanTOBasi onruka.
AtomHas guzuka. Duzuka TBEpAOro tena. Gu3znKa aTOMHOTO Spa U 3JIEMEHTAPHBIX
gactur] / M1.B. CaBenbseB. — M.: Actpens, 2005. — 368 c.

NuHoBauMOHHBbIE MOAX0AbI M METO/AbI NPenogaBaHus yueOHO
JTUCIHHUILINHBI

[Ipy wu3ydyeHUH JTUCHUIUIMHBI PEKOMEHAYETCSl MCMOJIb30BaTh MPAKTHKO-
OPUEHTUPOBAHHBIN TOAXOJl, KOTOPBIM MPEANOaracT: OCBOCHUE COJACP KaHUS
oOpa3oBaHusl uepe3 peIIeHUs] IMPAKTHUECKUX 3a7ad; MPHOOPETEHHE HaBBIKOB
3¢ GEKTUBHOTO BBIMIOJHEHHUSI PA3HBIX BUJOB MPO(PECCHOHATHLHON JESTEeIBHOCTH,
OPUCHTAllMI0O HA TEHEPUPOBAHUE WJIICH, PEATM3ALUI0 TPYNIOBBIX CTYACHUYECKHUX
IIPOEKTOB, PA3BUTHE MNPEANPHUHUMATEIBLCKON KYJIBTYpPbI; UCHOJB30BaHUE ITPOLEAYD,
CIOCOOOB  OlIEHWBAHUS, (PUKCHUPYIOIUX CHOPMUPOBAHHOCTL MPO(EeCCHOHATTBHBIX
KOMIICTCHIIUH.

IIpu peanmuzannu TaHHOM NWCUUIUIMHBI UCHOJIB3YIOTCA CIEIYIOLIUE BHJIbI
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y4eOHBIX  3aHATHA: JICKIWWA, KOHCYJbTAIlMU, TMPAKTHUYECKHE 3aHITHS U
CaMOCTOsITeNIbHAsI padoTa CTy/IeHTA.

B pamMkax JEKIMOHHBIX 3aHATHH MPEIYCMOTPEHO  HCIIOJIb30BAaHUE
MYJIbTUMEIUNHBIX CPEICTB.

B mpomecce mnpoBeneHMss NPAKTUYECKUX  3aJaHUM  HCIOJb3YHOTCS
JUJAKTHYECKUE MaTepuaibl, BKJIIOYAIONIME 33auyd MOBBILIEHHOW CJI0KHOCTH.
Hcnonb3oBaHue IUAAKTUYECKUX MATEpPUANOB I0O3BOJIAET paboTaTh XOPOIIO
YCHEBAIOIIUM CTYACHTaM C O0JIbIIUM KO3PPUIIMEHTOM TOJIE3HOTO IEHCTBHUSL.

N3yuenue T CUUTUTAHBI peayCcMaTpUBaeT CUCTEMATUYECKYIO
CaMOCTOSITENIbHYI0 ~ pabOTy  CTYAGHTOB C  PEKOMEHAYEMbIMH  y4eOHO-
METOJUYECKUMU MaTepuaiamu, Internet-ucToyHUKaMu U JPYrUMHA HCTOUHUKAMH.

Jlist  opraHmM3anid  CaMOCTOSITENIBHOW pabOThl  CTYIAEHTOB TIO KYypCy
HEOOXOJMMO HCIIOJIh30BaTh COBPEMEHHBIE TEXHOJOTHUU: PAa3MECTHUTh B CETEBOM
JOCTYIIE KOMITJIEKC y4eOHBIX M Y4eOHO-METOAMYECKHNX MaTepHaioB (TIporpamma,
METOOUYECKUE YKa3aHUS K MPAKTHUYECKUM 3aHATHUSM, CIMCOK PEKOMEHIyeMOW
JUTEPATYphl U UH(OOPMAIMOHHBIX PECYpPCOB, 3aJaHHsl B TECTOBOW ¢opme aiis
CaMOKOHTPOJISL U JIp.).

CamocrosiTennbHasi paboTa OCYHIECTBISIETCS B BHUAEC AayJUTOPHBIX H
BHEAayAUTOPHBIX popm. [l caMocTosITeNnbHON paboThl CTYJEHTaM IMpeaiaraloTcs
WHJVMBUAYaJIbHBIE TOMAIIHUE 3a1aHusl. B paMKax MHAMBHIyaIbHBIX KOHCYJIbTA[UN
CTYZIEHTHI O0CY>KTafOT XO/1 BBIMTOJTHEHUS MHANBUYATLHBIX TOMAITHUX 33 TaHHH.

IlepeyeHb peKOMeHAyeMBbIX CPEACTB TUATHOCTUKH
C uenpro AMAarHOCTUKM 3HAHWW, YMEHUN U HABBIKOB CTYJIEHTOB I10 JAHHOM
JTVCLHATUIMHE PEKOMEHYETCS UCII0JIb30BaTh:
KOHTPOJIbHBIE paOOTHI;
CaMOCTOSITeNIbHBIE PaOOTHI;
TECTBI;
KOJUIOKBUYMBI 110 IPOMACHHOMY TEOPETUYECKOMY MAaTEPHAILY;
YCTHBIN OIIPOC B XOJI€ IPAKTUYECKUX 3aHATHH;
IIPOBEpPKa KOHCIIEKTOB JICKLIUI CTYICHTOB.

SIS

PexoMeHyeMble TeMbl CAMOCTOATEIbHBIX Pa0OT

1. Ilome yCKOpPEHHO JBMXKYILEroCs JJIEKTPUYECKOro 3apsna. Msmydenue
anexkTpuueckoro aunouns. M3myyenne Basuiiosa — YUepenkosa. [lepexonnoe
U3IIy4YEHHE.

2. AOeppamuu oOnTudyeckux cucteMm (chepuueckas, XpomMaTHUecKas, KOMa,

aCTUIMaTH3M, JUCTOPCHS).

[Tpocreiimue onTuyeckre NpUOOPHI U UX MPUMEHEHHE B MEUIIMHE.

4. JlByxiyueBble  HUHTEPPEPOMETPHI. HnTtepdepomerp Kamena.
HuTtepdepomerp Maxa — Lenaepa.

5. ®a3oBble U aMJIUTYIHO-(a30BbIE peIIeTKU. X mpuMeHeHue.

(98]
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[Tpumenenue siBneHus TU(PaKINK B MEIUITHHE.
[TonyyeHnue UBETHBIX 00BEMHBIX M300pakeHuil. OCOOEHHOCTH ToJIOrpaMM
Kak Hocutenen nndopmaiuu. [lpumenenue roirorpaMm B MeIMIIMHE.
Hcnonb3oBaHue SBJICHUNA MOJSPU3ALMUA CBETa M BpalIeHUs IUIOCKOCTU
NOJISIpU3AIMHU PU UCCIEA0BAHUM OMOJIOTHYECKUX TKAHEH.
[IpuMeHeHre NOTJIOIEHHs U PACCESHUS CBETa B MEIMIIMHE.
0. IlpueMHUKH TEMJIOBOrO U3Ty4YeHUs (TUPOMETPHI).

1. ®oTodneKTpruIecKue PUEMHUKU cBeTa (boTosnemenTsl,
(bOTOYMHOKUTEIH, dorommo sl " AIIEKTPOHHO-ONITHIECKUE
npeodpazoBaTenn).

12. ®otobuonoruueckue mporeccel. Ilonstue o  (oroOuonorun

dboTOoMeTUIIUHE.

13. CsaoiicTBa nazepHoro uznydyeHusd. [[pumenenre na3epoB B MEIUIIUHE.
14. Henuneitple onTtuueckue d>PQEKThl: HEIWHEHHOE OTpPaKEHUE CBETA;

CaMO(bOKYCI/IPOBKa CBCTA, OINTHUYCCKUC TapMOHHKH, MHOI‘O(I)OTOHHLIC
IIpOUECCChI.

IIpuMepHBIN epeYeHb TeM NPAKTHYEeCKUX 3aHATHI
[1nocKkue 3MeKTPOMarHuTHBIE BOJIHBI.
OTtpakeHue u npenomieHue ceera. @opmyiibl OpeHers.
DOTOMETPUUECKUE BETUUNHBI.
I'eomeTpuyeckas ONTHKA.
Nurepdepenius cera.
Hudpakius cera.
du3nyeckye MPUHLHUIIBI OJYYESHHS U aHAJIM3a MOJISIPU30BAaHHOIO CBETA.
Jucnepcusi, paccesHUE U MOTJIOIICHHUE CBETA.
. PaBHOBECHOE TEIITOBOE U3TyUYEHHUE.
10 DoTodPdexT.
11.Komnron-3¢dexr.
12.0ntryeckue ABiICHUS B IBUKYIIUXCSA Cpelax.

DN U R W

IIpumepHbBIA MepeyeHb TeM JIa00PATOPHBIX 3aAHATHI

1. U3ydeHne onTHYECKUX XapaKTEPUCTUK COOMPAIONTNX (TIOJOKUTEIIBHBIX )
TOHKHUX JIUH3.

2. M3yyeHmne ONTHYECKUX XapaKTEPUCTHK PACCEUBAIONINX (OTPHUIIATEIHHBIX )
TOHKHUX JIUH3.

3. Uzyuenne nudpakiuuu cBera.

4. DkcneprMeHTalIbHAs MPOBEPKa 3aKkoHa Maitroca.

5. W3ydenue BHeurHero Gporoddexra.

6. V3ydeHue 3aKOHOB U3TyYEHUS YEPHOTO TEA.

7. MonenupoBaHUE ONTUYECKUX CUCTEM.

8. Nzyuenue nudpaknuu OpayHrodepa Ha OTHOU MIEITH.

9. Ompenenenue paanyca KpUBU3HBI JTMH3BI ¢ TOMOIIIBIO Kosiel HpioToHa.

10. Iudpakums u uatepdepeHIus.
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11. U3ydenue qudpakiyu cBeTa ¢ TOMOIIbIO TU(DPAKIIMOHHON PEIIETKH.
12.0npeneneHrie JJIMHBI BOJIHBI J1a3epHOTO U3ITYUYEHHUS C TIOMOIIBIO
I paKIMOHHON PEIIETKH.
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ITPOTOKOJI COT'JIACOBAHUS YYEBHOM ITPOT'PAMMBI

Ha3Banue
AUCUMILIUHBI,
¢ KOTOpoii TpedyeTrcs
corJjiacoBaHme

Ha3zBanue
Kkadenpnl

Ipennoxenusi 00
HU3MEHEeHUsIX
B COJIEPKAHUM YUeOHO
NMPOrpamMMbl y4pesKIeHusl
BbICIIEr0 00Pa30BaHUA
1Mo y4eOHOH JUCHUILINHE

Pemenne, npunsToe
kadenpoi,
pa3padoTraBuieil y4eOHYIO
nporpammy (¢ ykasaHueMm
AAThl 1 HOMepa
NPOTOKOJIA)

CornacoBaHus ¢
IPYTUMHU
TACIUAILUIMHAME HE
Tpedyercs






