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Pa3padoruukmu:
3aBenytomwmii kagenpont @usuku, k.H. ManuHHuKoBa E. B.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no cnenmansrocT 21.05.01 Ilpukiannas reoaes3usi, yTBepKASHHOTO MpUKa3oM MuHOOpHAYKH
ot 11.08.2020 Ne 944

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE

Jlara, mpoTOKOII

Ne | [Togpaznenenue OUO Buza
JIUIIO (Ipu HaNMUYUN)
1 |3aounsiii pakynerer | TIpencemarens | JlurBuneHko M. B. Paccmorpeno | 21.01.2026, Ne
YueGHO-MeToau 2/26
4ECKOHN
KOMHUCCUU
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb OCBOEHUS TUCHMILIMHBI - 3aKII0YaeTCs B TOJTYYEHUU OOYUYaIOIMIMMUCS TEOPETHUECKUX
3HaHUH M0 paszenam (U3UKH, CBI3aHHBIM C M3JTy4YE€HHEM, PaclpOCTPAHEHUEM M B3aUMOICHCTBUSAM
CBETAa M BELIECTBA M MX IPAKTUYECKOM IPUMEHEHHUU IPU PELICHUU NPUKIAAHBIX 3aaad Jyis
CO3JJaHMs TMPEINOCHUIOK YCHEIIHOTO OCBOCHMS CHEIMaJbHBIX JUCHUIUIMH M 00ecredyeHus
BCECTOPOHHEM TEXHMUYECKOW TOATOTOBKM Oynymux creudanuctoB. OcBOEHHE AMCHUIUIMHBI
HalpaBJICHO Ha TMPHOOpETeHHWE 3HAaHUM, YMEHMH M HaBHIKOB 00 OCHOBaxX KIJIACCHUYECKOW U
COBPEMEHHOM (PM3MKU MPUMEHHUTEIBHO K CrienuabHOCTH «IIpuKiIagHas reonesus.

3anauy N3y4eHus: JUCLMILIIUHBI:

- COACHCTBHE TOMYYCHHIO (PYHIAMEHTAJIBHOTO OOpa30BaHHUs, CIMOCOOCTBYIOIIETO AabHEHIIEMY
Pa3BUTHIO JIUYHOCTH;;

- TMpeNoCTaBIeHNE NaHOpaMbl HauOoJee YHUBEPCAIbHBIX METOOB, 3aKOHOB U MoJeliell (GU3UKU U
JPYTUX €CTECTBEHHBIX HAYK;;

- IEMOHCTpaLys cleU(pUKN pallMOHAIBHOIO METO/ia MO3HAHUS OKPY’KAIOIIEro MUpa;;

- COCPEOTOUYEHUE YCWIINN Ha (POPMHUPOBAHUM Y CTYIEHTOB OOIIEro (PU3NYECKOTO MUPOBO33PEHUS U
Pa3BUTHUH HAyYHOT'O MBIIUICHUS. .

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMbIMHU pPe3y/1bTaTaMU 0CBOeHHsI 00pa30BaTe/IbHON NPOrpaMMbI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

OIIK-1 Cmocoben pemars NPOU3BOACTBEHHbIE W (WJIM)  HCCIEAOBATEIBCKUE  3aJa4Hl
MIPOU3BOJICTBEHHOMW ACATEIHHOCTH HAa OCHOBE ()YHAMEHTAIBHBIX 3HAHHUI B O0JIACTH T€OIE3UN

OIIK-1.1 /lemMOHCTpupyeT HaBBIKM (DU3UYECKOTO M MPOTPAMMHOTO  MOJECIUPOBAHUS
OTACIBHBIX (ParMEeHTOB IMpollecca BHIOOpAa ONTHUMAIBHOTO BapHaHTa s KOHKPETHBIX
YCIIOBUM
3namu:
OIIK-1.1/383 Hayunble U METOMOJIOTHYECKHE OCHOBBI KJIACCHYECKOM M COBPEMEHHOM
bu3uky, e€ 3HaYCHHE W MECTO Kak 0a30Boil Hayku. OOmme (u3udeckue MPUHIUIIBI
paboThl IPHUOOPOB M YCTPOMCTB, HCTIOIB3YEMBIX B MPOPECCUOHATBLHOM TSI TEIIBHOCTH.
Ymemns:
OIIK-1.1/¥YM3 PaccuuThiBaTh W ONpENeNsATb OCHOBHBIC (U3MYECKHUE TMapaMeTpbl U
XapaKTePUCTUKH YCTPONCTB M CHUCTEM, HCHOJIb3yeMbIX MpuU paboTe Mo NpoduiIro
cnenuanbHOCTU. lMcmonb3oBaTh COBpeMEHHbIE KOMITBIOTEPHBbIE W HWH(OPMalMOHHbBIE
TEXHOJIOTUM  JJI1 TMOWMCKa ©W  o0paboTkuM  wHOOpPMAIMH, UCIOJIb3yeMOH B
npodeccruoHaIbHON 1eATEeNbHOCTH.
Braoemy:
OIIK-1.1/HB8  HaBblkamMH  HCHONB30BaHHUA  (PU3MYECKOTO M MPOTrPaMMHOIO
MOJICTUPOBAHUS OTACITHHBIX (DPAarMEHTOB MpOIECCa BBHIOOpPA ONTHMAJIHLHOTO BapUaHTa
JUTSE KOHKPETHBIX yCIIOBUHN

OIIK-1.2 Ucnonp3yer ¢yHIaMEHTANbHBIC 3HAHMS ISl PEIICHHUS 3adad MpodeCcCHOHATBLHON
NEeSITeIbHOCTH B 00JIaCTH reofie3uu

3namu:
OIIK-1.2/384 OcHOBHBIE TOHATHUS U 3aKOHBI (PU3UKHU
Ymemns:

OIIK-1.2/¥YM3 Ha ocHOBe 3aKOHOB W TIOHATHH (U3MKH PACCUUTHIBATH PEIICHUS
npodeccroHaNbHBIX 33]1a4
Braoems:
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OIIK-1.2/HBS Bnagenue meromamMu pacuera npodeccHoHaJbHBIX 3a7ad Ha OCHOBE
(U3MUECKUX 3aKOHOB

OIIK-1.3 Ananu3upyeT IpPUYMHBI CHUXKEHMSI KauyecTBAa TEXHOJOTMYECKUX IPOLIECCOB U
npeziaraeT QQEeKTUBHbIE CIIOCOOBI MOBBIIICHUS KadyecTBAa MPOM3BOACTBA paldOT mpH
BBITOJIHEHUH PA3JIMYHBIX TEXHOJIOTUYECKUX ONepaluit

3nams:

OIIK-1.3/383 MeTromoB OICHKM W aHalW3a TMPUYAH CHWDKEHHUS  KadecTBa

TEXHOJIOTMUYECKUX MTPOLECCOB HA OCHOBE 3aKOHOB (PU3UKHU

Ymems:

OIIK-1.3/YM4 YMeHHTb NPUMEHSATh METOIbl OLEHKM M aHaju3a NPUYUH CHHKCHHUS
KaueCTBa TEXHOJOTHUECKUX MPOLIECCOB HA OCHOBE 3aKOHOB (PH3UKHU

Braoems:

OIIK-1.3/HB3 Bnameer HaBbIKaMH OIICHKM W aHAJIW3a TPUYMH CHIDKCHHS KadecTBa
TEXHOJIOTUYECKHUX MPOIECCOB HA OCHOBE 3aKOHOB (PHU3HKH

OIIK-1.4 JleMOHCTpHpYET HaBBIKM HCIOJb30BAHUSI COBPEMEHHBIX MHCTPYMEHTOB U METOIOB
IUTAHUPOBAHUSI U KOHTPOJI MPOEKTOB, CBA3AHHBIX C OCJIOKHEHUSMHU, BO3HHUKAIOIIMMH IpPU
MIPOM3BOJICTBE padOT

3Hamo:

OIIK-1.4/313 3HaHuMe OCHOBHBIX (D)U3UYECKUX METOAOB OIICHKH HCIIOJIb30BAHUS
COBPEMEHHBIX HHCTPYMEHTOB U METOJIOB BBIMOJIHEHHS paboT

Ymemes:

OIIK-1.4/YmM3 VYmenue mnpuMeHATh (GU3MYECKHE 3aKOHBI TIPU  HCIONIB30BAHUHU
COBPEMEHHBIX HHCTPYMEHTOB M METOJIOB BBIITOJIHEHUS pabOT IO KOHTPOJIIIO MTPOEKTOB

Braoems:

OIIK-1.4/HB3 Bnaneth HaBbIKAMU TPUMEHEHHUS (U3NYSCKUX METOJOB OIICHKH
HCTIOJTb30BaHMS COBPEMEHHBIX HHCTPYMEHTOB U METO/IOB BHITIOTHEHUS PabOT

3. MecTo aucuMiuinHbl B cTpykrype OIl

Hucrunmmaa  (Moxynb) B1.0.02.05 «BonHoBas ¢wu3uka» OTHOCHUTCS K 0O0sI3aTEIBHOM YacTH
o0OpazoBaTebHOM MPOTpaMMBbl U U3ydaeTcs B cemectpe(ax): 1.

B nmpomecce wu3ydeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHMIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINK HE YKa3bIBAIOTCS)

—
< |4

w 5 CE % =

= = O g E =

< = < 5 = 5

= E = ) 8 e}

S| 2|8 |22¢8

HaumeHnoBanue pasnena, TeMbl b 2 2 |2 § ;’
Z | 5|2 |5223
| 2|35 [8FE¢
S| E| 2 |BEE 2
°c | E|E |2 |E8Es
s | 2| 2|2 |EE25
Q (5} o < E 3 8 a,
m |5 | E |0 BEdact
Pasznea 4. OnTuka 44 1 3| 40| OIIK-1.1
Tema 4.1. BoaHoBast onTrka 23 1 21 20 OLIK-1.2
OIIK-1.3
Tewma 4.2. KBanToBas ontuka 21 I 20| onik-1.4
Pa3agen 5. OcHOBBI AaTOMHOI, 60 1 3| 56| OIIK-1.1
SIIEPHOI U KBAHTOBOM (pu3uKHU OIIK-1.2
Tema 5.1. KBanTOBas MeXaHHUKa. 22 1 1| 20| OIIK-1.3
Tema 5.2. AtomHast pusnka 21 1| 20| OIK-1.4

Tewma 5.3. Slnepnas ¢pusuka 17 1| 16
Hroro 104 2 6| 96

5.2. Conep:kanue pa3aesioB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pazoen 4. Onmuxa

Tema 4.1. Boanosas onmuxa

KorepeHTHOCTh W MOHOXPOMAaTHMYHOCTh CBETOBBIX BONH. MHTepdepeHuss cBera. YCIOBHS
UHTEPPEPEHIIMOHHBIX MAKCHMYMOB U MUHUMYMOB MHTEHCUBHOCTH. MHTepdepeHus cBera oT IByX
HCTOYHMKOB U B TOHKUX IIEHKaX. Konpiia HetoToHa. [IpocBeTiienne onTuky.

Hudppaxmus ceera. ITpunmun Ioiirenca — ®penensa. 3oubl Openens. Judpaxkuus Dpenens Ha
KpyrioM otBepctun M jaucke. Judpaxuus Ppaynropepa Ha OTHOW HIETH UM HA OTBEPCTHUH.
JudpakimonHas pacxomIuMOCTh Iydka. llepexomx BOJTHOBOM ONTHKM B TeOMETPUYECKYIO.
HNudppakmus Ppaynrodepa Ha nudpakuroHHOM pemérke. Jludpakuus Ha TPOCTPAHCTBEHHOU
pemetke. @opmyna Bynepa — bparros. Paspemaromias cnocoOHOCTh 00BEKTHBA M AU(PPAKITHOHHON
PELIETKY.

Ilonspusanuss cBera. ECTECTBEHHBIM U IOJSPU30BaHHBIM CBeT. Ilnocko- W duMNTHYECKH
nosisipu3oBaHHbI cBeT. [lomsipusaropel, 3akoH Maimtoca. Crenenp nonspusauuu. Ilonspusanus
CBETa IIpM OTPAKCHMM U IPEIIOMIICHMM, 3akoH bprocrepa. JIBOWHOE JIy4enpesioMIICHHE.
HckyccTBeHHass oNTUYECKas AaHHU30TPONMSA IIPU  PA3IMYHBIX BO3ACUCTBUAX. EcCTeCTBEHHOE U
MarHuTHOE BPAILCHM TUIOCKOCTHU MOJIAPU3ALUH.

Hucnepcus cBera. DNEeKTpOHHas Teopusl aucnepcuu. Ilomonienue 31eKTpoOMarHuTHBIX BOJIH, 3aKOH
Bbyrepa. Paccessnue cBeta, 3akoH Panes. Pedpaxnust csera. Usnyuenne Basumoa — YepeHkosa.
D¢ dexr Jomnepa.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KonTponsHas padota
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Tema 4.2. Keanmosas onmuxa

TermmoBoe wW3nMyueHWe W ero xapakTepucThku. 3akoH Kupxroda. 3akon Credana — bombpiimana.
3akoH cMmenienusa Buna. ®opmyna [lnanka aist termoBoro uznydyenusa. Ksantosas runore3a [lnanka
— DitHmTeliHa. OnTUYecKasi MUPOMETPHS.

@DOTOHBI.

Buaemanit  pororddext m ero 3akoHbl. Teopuss W ypaBHEHHWE OWHINTEHHA [JIi  BHEIIHETO
dbotorpdexra. DoToHBI, UX IHEPTUs U UMITYIbC. JlaBnerue ceeta. Iddext Komnrona.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

KonTponbhas pabota

Pazoen 5. Ocnoevl amomnoii, A0epHoil u KGAHMOBOU PuzuKu

Tema 5.1. Keanmosas mexanuxa.

KopnyckynspHo-BoaHoBoM ayanu3Mm BemiectBa u nonsi. Dopmynbel ae bpoitnsg. CooTHouieHUs
HeomnpenenénHocrel. Kiaccuyeckne M KBaHTOBO-MEXaHHMYECKHE IBMKEHMS dYacTull. BomHoBas
¢dbyakuusa. YpapHenue Illpénunrepa ams OJHOMEpPHBIX CTAllMOHAPHBIX COCTOsTHMEM. YacTtuia B
OJTHOMEPHOM TOTCHIIMAIBHON SIME, YPOBHH dHEpruu. TyHHENIbHBIN dD(DEKT.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KonTponsHas padota

Tema 5.2. Amomnas usuka

Crnektpsl aromoB. O600ménHas dhopmyna bansmepa ansa cnektpa aroma Bomopoaa. Mojenb aroma
o Pesepdopmy. [loctynarel bopa u ero Teopus 1y aroma Bojopoja. Teopus aroma BOJOpOna B
KBaHTOBOW MexaHuke. KBaHTOBBIE uMcia U onpesenseMble MU (pusndeckue BelTuduHbl. CUMBOJIBI
COCTOSIHMM M IUIOTHOCTh BEPOSITHOCTU HaxOkJeHHs anekTpoHa. [IpaBuna ordopa u cnektp. CrnuH
3JIEKTpOHA. MarHuTHOE CIMHOBOE KBAaHTOBOE YKCIIO. MHOT03JIeKTpOHHBIE aroMbl. [Tpunuun [Taymnu.
[Tepuoguueckass cucrema nsnemMeHTOB MenzeneeBa. [lommonienne wu3IydYeHUs, CIOHTAHHOE U
BBIHYXJEeHHOe wu3nydeHus. Jlazepel. Ilpomeccsl B renuii-HeoHOBOM Jaszepe. KopoTkoBosiHOBas
rpaHula CIUIOUIHOTO PEHTTEHOBCKOTO CIEKTpa. XapaKTepUCTHUECKOE PEHTTEHOBCKOE H3IyuYeHHE.
3akoH Mo3mnu.

Texymuii KOHTPOJIb

Bun (popma) konTpoOms

KonTponbhas pabota

Tema 5.3. Aoepnas ¢huzuxa

CumBonnka aroMHOTO sipa. M3otonsl. JledekT macchl U SHeprus CBs3U siApa. PaanoakTHBHOCTH,
BUJIbl PAJMOAKTUBHOIO M3JIy4EHHs. 3aKOH PAJMOAKTUBHOIO pacnajia. SInepHble peakuuu, SHEprus
SIEPHOM peakuuu. SiepHas SHEPreTUKa, TEPMOSAICPHBIN CUHTES.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KonTponsHas padota

6. Ilopsanok nmpoBeeHusi MPOMEKYTOUHOM aTTeCTANUMN
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[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 1-a 1emHss ceccusl.

7. OnleHOYHbIE MATEePUAJIbI TEKYLIEr0 KOHTPOJIA

Pazoen 4. Onmuka
Konmponupyemwie H/{K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4

Tema 4.1. Bonnosas onmuka
dopma KOHTpOIIsI/0TIeHOYHOE cpeacTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. Ilyyox mapasienbHBIX CBETOBBIX Jyuel MaJaeT W3 BO3AyXa Ha TOJICTYIO CTEKJISTHHYIO
JIacTUHyY 1oA yrioMm 60 u, npenoMissach, nepexonut B crekio. [llupuna mydyka B Bo3myxe 10 cm.
Onpenenure mMpuHy nydka B crekiie. [lokazarens npenomnenus crexia 1,51.

2. Ha moBepXHOCTh CTEKJIAHHON MPU3Mbl HAHECEHA TOHKAs MJICHKA C
MoKa3aresaeM MpesoMIIeHU NIl < ICT ToamuHon 112,5 aM. Ha miienky no
HOpMaJu K Heil majaeT cBeT ¢ JIMHOM BoJHbI 630 HM. [Ipu kakom 3HaYEHUHN
MoKa3aTesis MPeTOMIICHUS NI IUIEHKA OyJeT «IPOCBETISIONICH» ?

Tema 4.2. Keanmosas onmuka
dopma KOHTpOIIsI/0TIeHOYHOE cpeacTBO: KoHTponbHas pabota
Bonpocsi/3ananus:

1. [TapannenbHbBIN My4OK CBETa AJIMHOM BOJHBEI A = 500 HM magaeT
HOpPMaJIbHO Ha 3a4€PHEHHYIO TOBEPXHOCTh, IPOU3BOAA AaBienue p = 10
Mkl la. Onpenenute: 1) KOHIIEHTpAIHIO T (POTOHOB B MyYKe, 2) YKCIIO nl
(hOTOHOB, AJAIONIUX HA MTOBEPXHOCTH IUTOMIAAbI0 1 M2
3a Bpems 1 c.

2. IIpu dpotordpdexre paboTa BEIXOAA INEKTPOHA U3 METAIIA 3aBUCUT OT
1) yacTOTHI MaAAIOUIETO CBETA
2) UHTEHCUBHOCTH NAJarolIero cBeTa
3) XUMHUYECKOM NPUPOIBI METAILIA
4) KNHETUYECKOW PHEPTHH BBIPHIBAEMBIX AJIEKTPOHOB.

Pa3zoen 5. Ocnosvt amomnoil, A0epHOll U KEAHMOBOU (hu3uKu
Konmponupyemwie H/{K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4
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Tema 5.1. Keanmosas mexanuxa.
®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:

1. Ompenenure UMMOyNbC YacTUIBl (Krem)/c, JuiMHA BONMHBI KoTopoil 4,4110-7m? (h =
6,6210-341xec)

Tema 5.2. Amomnas gusuka
dopma KOHTpoJIs1/o1ieHoYHOE cpenicTBO: KoHTponbHas paboTa
Bomnpocsi/3ananus:
1. BeiGepuTe BepHOE YTBEPXKACHUE:

1.27eKTpOHBI B aTOME JIBUXKYTCS 110 OINPEIETICHHBIM OpOUTaM, IPU 3TOM HE U3IIy4alOT SHEPTHUIO;
2.37IeKTPOHBI B aTOME MOKOATCS Ha ONpPEIEeICHHBIX OpOUTaX, IPH 3TOM U3IY4YalOT YHEPTHIO;
3.3/IEKTPOHBI B aTOME MOKOSATCS Ha OIMPEIeICHHBIX OpOUTaX, IPHU STOM HE U3JIy4aloT SHEPTHUIO;
4.371eKTPOHBI B aTOME JIBUXKYTCSI 110 OIpe/IeJICHHBIM OpOUTaM, IPU 3TOM U3ITY4alOT SHEPTUIO

Tema 5.3. Aoepnas ghuzuxa
dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. B onbite Pesepdopna Gonbias yacte anbda- 4acTrir CBOOOTHO MTPOXOAUT CKBO3b (POJIBTY,

IIPAKTUYECKH HE
OTKJIOHSSICH OT NMPSIMOJIMHEHHBIX TPAEKTOPHA, TaK KaK

1.411po aTOMa UMEET NOJIOKUTEIbHBIN 3apsf;

2.471po aTOMa UMEET MaJible (110 CPABHEHUIO C aTOMOM) pa3Mepbl
3.anbda-gacTUIpl UIMEIOT OOJBIIYIO (110 CPABHEHUIO C SJIPAMU aTOMOB) Maccy
4.21eKTpOHBI UMEIOT OTPULIATEIbHBIN 3apsi;

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTAUM

1-5 nemusis ceccusi, 3auem ¢ oyenxou
Konmponupyemvie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4
Bonpocsl/3ananus:
I. UYro Takoe ¢poHT BoMHBI? B KakoM HampaBIICHWH pPaCHpOCTPAHSETCS BOJIHA

Buna:E=EOcos(t+ky). C kakoli CKOpOCTBIO pacmpoOCTpaHSETCS paJuoBOJHA B  BOJE,
TUAJIEKTpUYECKas MPOHUIIAEMOCTh KOTOPOM B paJriouarna3zoHe paBHa 817

2. PazHOCTB X0/1a IByX KOT€PEHTHBIX BOJH B HEKOTOPO TOUYKE OKa3asach paBHOH 8/7. Uemy
paBHa pa3HOCTb (a3 y 3Tux BonH? [Ipu ClOXKEHHWH ASTHX BOJH TNPOUCXOAUT YCHIIEHUE WIH
ocabieHue 3JEKTPOMArHUTHOTO TIOJISL B ATOM TOUKE?

3. Ha ycraHoBke it HaOmroneHus kojer, HpioToHa B OTpaX€HHOM CBETE€ MPOCTPAHCTBO
MEXIy JIMH30M W HIDKHUM CTEKJIOM 3allOJIHIJIOCH BOMON. UTO M3MEHHUTCS B M300paKEHUH KOJIeI?
N306pa3uth xox nHTEpHEPUPYIOMIHX JTyUeH.

4. Yro takoe 30Ha Dpenens? 3aBUCUT JM pa3Mmep MepBoil 30HBI DpeHens oT (HOpMbI
BOJTHOBOTO (DpOHTA (TUTOCKHH, cheprudecKkuid, uauHApudeckuii)? OTBET 000CHOBATH.
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5. VYronm Mexay IUIOCKOCTSMU THPOIMYCKAaHUS JABYX PACIOJIOKEHHBIX Jpyr 3a Apyrom
nosisipouaoB = 60°. OnpenenuTb, BO CKOJIBKO pa3 YMEHBIIUTCS HHTEHCUBHOCTh €CTECTBEHHOTO CBETA
MIPH TPOXOKJICHUH Yepe3 TaKyr CHCTEMY, ecli KOA((UIIMEHT MOTeph CBETa B KaXIOM IOJISIPOH]IC
0.2

6. CBer B mpo3padyHoi cpene ¢ aOCONIOTHBIM IMOKa3aTesieM MPEIOMIICHHUS N UMEET JJTUHY
BoTHBI A. KakoBa jyiiHa BOJTHBI 3TOTO cBeTa B Bakyyme? KakoBa ero wacrora?

7. llpu momnomeHnu (HOTOHa aTOMOM BOJOPOAA B CIIEKTPE IMOCIEAHErO IMOSIBHIUCH TPH
CHeKTpabHbIX TuHUK. HailituTe sHepruto (oToHa U IIIMHY BOJHBI CAMOW KOPOTKOBOJIHOBOM JTMHUU

8. 3apshKeHHas 4acTulla, YCKOpEeHHas pa3HocThio nmoreHuuainoB U = 500 B, umeer miunHy
BoHBI ¢ bpoitna A = 1, 282 nm. [lpuHuMmas 3apsig 3TOW 4YacTUIBI PAaBHOW 3apsiay 3JEKTPOHA,
OTIPE/IETTUTH €€ Maccy.

9. ®oroH. CBs3b MEXKIy 4YaCTOTOH, JJIMHOW BOJIHBI, BOJHOBBIM BEKTOPOM HMIIYJIbCOM M
sHEeprueu GoroHa.

10. B yem 3akirouyaercs NpUHLUMI HeompeneneHHocTH [eizenOepra? Ilouemy ™Mbl He
MIPUMEHSIEM €r0 B KJIACCHUYECKON pu3uKe?

9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeTOAMYeCKoe ofecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI

OcnosHnas tumepamypa

1. Tpopumora T.M. Kypc ¢usuku: Yueb. mocodbue mns By3zoB / T.U. Tpodumona. - 5-¢ usm.
crepeotunt. - WMznmarenbctBo Bpicmias mkoma, 1998, - 542 - 5-06-003520-4. - Tekcr:
HEMOCPEICTBEHHBIN.

2. Kypc oOmelt ¢pu3uku: 1a00opaTopHbIi MPAKTUKYM IO ONTUKE: Y4eOHO-METOIUYECKoe mocodue /
JI. TI. Hecrepenko, C. H. Ipoxaun, A. M. Cononyxa, I'. C. I'puropsis. - Boponex: BI'Y, 2021. - 172
c. - Tekct: sanexrponnslit / M3narensctBo Jlans: [caiit]. - URL: https://e.lanbook.com/book/454682
- PexxuM noctymna: no noanucke

3. CkopoxsatoB H.A. Kypc nekmuii nmo snekrpomarnerusmy: Jns crynentoB 2 kypca. / H.A.
CxopoxsatoB. - MUNT'AuK, 2006. - 108 - TexcT: HeMOCPEACTBEHHBIM.

4. ®eodunakroBa T.B. BomHOBbIE M KBAaHTOBBIE CBOMCTBA AICKTPMArHUTHOTO H3IIyYEHUS:
YuebHnoe mocobue. Jlns ctymeHToB 2 Kypca Bcex cnernuanbHocTeil. / T.B. ®deodwumakrosa. -
MUUT'AuK, 2007. - TekcT: HENOCPEICTBEHHBIH.

Jlononnumenvuas numepamypa

1. CaenneB U. B. Kypc obmeit puzukn. B 3 Tomax. Tom 3. KBantoBast ontuka. AtomHas pu3mka.
®dusuka TBepAoro tena. Guznka aTOMHOIO siipa U AJIEMEHTapHbBIX YacTUIl: Y4eOHUK it By30B / U.
B. CaBenbes. - 16-¢ usn., crep. - Cankr-IlerepOypr: Jlanp, 2025. - 320 c. - 978-5-507-50503-6. -
Texct: anexkrponnsiii // U3narensctBo Jlans: [caiT]. - URL: https://e.lanbook.com/book/440198 -
Pexxum goctyna: mo noanucke

2. JlaancOepr I'C. Ontuka. Yue6H. mocooue: [ms By3oB / I.C. JlanncGepr. - 6-¢ u3m. -
NzparensctBo DUIMATIINUT, 2006. - 848 - 5-9221-0314-8. - TekcT: HEMOCPEACTBEHHBIH.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «IHTepHET», K KOTOPBIM 00ecneYnBaeTCst
AOCTYI 00y4aKOUIUXCS
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IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»
1. https://lIms.miigaik.ru - C1O MUUT'AuK

9.3. [IporpammHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUe NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3zyercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOIHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

Criennanu3upoBaHHast JIabopaTopust
HNurepakTuBHas naHenb - 2 IIT.
MenoBas gocka - 5 mrT.

JU1sl IpaKTUYECKUX 3aHATHN
Menosas gocka - 1 mr.

10. MeTonuyeckue ykazaHusi 10 OCBOCHHUIO M CIUIIMHBI (MOXYJIA)

C 1enpio yCHEenHoro OCBOCHUSI JAHHOTO IPeMETa CTYIEHTY HEOOXOIMMO BBIMOIHSTH JIOMAIIHUE
paboThI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSIX MarepuanaM. J[is
Oolee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercs  HCIOJIb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKAa3aHHOM TeMe.

CaMocTtosTenbHast paboTa CTyJICHTOB ONHCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU 1O JUCIUILTUHE;
- MeronnyeckuMu pEeKOMEHJAIMAMHU IO OpPraHU3alMi CaMOCTOSATEIbHONH pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0POBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPE3eHTallUid, BHAECO- M aygAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOMPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipezeHTarnuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpaldaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()HU3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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