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1. HEJIX OCBOEHUMA TUCHUIIIMHBI

eunp npenogaBanust JUCHUIUTMHBI « DU3NPAKTUKYM 10 aTOMHON (PU3HKE» COCTOUT B (JOPMUPOBAHUU Y CTYJIEHTOB HaBBIKOB
poBeAeHNs HU3HIECKUX IKCIIEPUMEHTOB H aHAIN3a UX PE3yIbTaToB.

OCHOBHBIE 33J1a4l TUCIUILINH: N3YyUYCHHUE OCHOBHBIX TOHATHIA U 3aKOHOB aTOMHOM (1)1/13I/IKI/I, OCBOCHHC METOI0B pa6OTbI C
I/IBMCPI/ITCJ’ILHOﬁ annapaTypoﬁ 1 3KCIICPUMCHTAJIbHBIMH YCTAaHOBKaMH; OCBOCHHC METOJ0B 06pa6OTI(I/I Pe3yJIbTaTOB I/I3MepeHI/II71 u
OILICHKH X HOFpeH.IHOCTeﬁ; 3HAKOMCTBO C OCHOBHBIMH SKCIICPUMCHTAJIbHBIMHA MECTOAaMHU PICCJ'Ie,I[OBaHPIfI, HCIIOJIb3YEMBIMU B (bmm(e.

Pe3yJ'H>TaTBI 06yquH;1 110 JUCOUILIMHE HAITPABJICHBI HA JOCTHXXCHUEC NHAUKATOPOB!

OIIK-2.1. O6nagaeT HaBbIKAMU CO3/IaHUS HAY4HBIX 0030pOB, MyOnuKkanuil, pedeparos u 6ubauorpaduii o TeMaTHKe NPOBOAUMBIX
HCCIIE0BaHUM.

OIIK-2.2. leMOHCTpHUpYET YMeHUs 00padaTbiBaTh U NMPEACTABIATH SKCIEPUMEHTAIbHbIE JaHHBIE, COCTABIIATh HAYUHYIO
JOKYMEHTALUIO U OTYETHL.

OITK-2.3. ViMeeT mpakTHYECKHil OTBIT MPOBEICHHUS HAYYHBIX UCCIICOBAHUN B KOHKPETHOMN 00s1acTh podeccroHanbHO
JesITEIbHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.19

2.1 TpeOGoBaHus K MpeIBAPUTEIbLHOI MOATOTOBKE 00y4YaI0IIEerocs:

(DI/ISHpaKTI/IKyM 110 OIITHUKE

(DI/ISHpaKTI/IKyM I10 DJICKTPUYCCTBY U MarueTusmy

Du3npakTUKyM 110 MOJIEKYIpHOH (usnke

DUNPAKTUKYM 10 MEXaHHKE

2.2 I[I/ICIII/III.]'II/IHLI N MPAKTUKH, LIS KOTOPBIX OCBOCHHE JAHHOM JUCUMIIJIMHBI (MOZIyJIH) Heo0X0IMMO KaK npejmecTsyrnmiee:

(DI/ISHpaKTI/IKyM o (1)I/ISI/IK€ ATOMHOI'O sAJpa U 3JIEMCHTAPHBIX YaCTUI]

Hayuno-uccienoBarenbckas pabora

3. KOMIIETEHLIM OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJYJIST)

OIIK-2: CnocoGeH MPOBOIUTH HAYYHBbIE HCCIETOBAHUS (PU3NYECKUX 00BEKTOB, CHCTEM U MPOIECCOB, 00PaAdATHIBATH U
NMPeACTABJIATH IKCIIEPUMEHTA/IbHbIE JaHHbIE;

3HaTh:

Hunst noctmxenust OITK-2.1: ocoOeHHOCTH OpraHu3aluy yueOHOro npoliecca B yHUBEPCUTETE; 0A30BbIC MOHSATHS, MOJCIH, MTOAXOIbI K
aHau3y (HU3NUCCKUX ABJICHUH, METO/IbI 00PaOOTKH PE3yIbTATOB SKCIIEPUMEHTOB M OIIEHKH OMINOOK U3MEPCHUI; TIPHHIIATIBI
OpraHu3alMi COBMECTHOW paOOThl B HAYYHBIX TPYIIAX U APYTUX MAJBIX KOJUIGKTHBAX UCIIOJIHUTEJICH; OCHOBBI TEOPHH, IPUHIUIIBI 1
METOIbI PU3UKH; METO/IbI SKCIIEPUMEHTAIBHBIX UCCIICOBAHHH B (PU3UKE; MPUHIUITBI OPraHU3aIiK (U3NUIECCKOTO SKCIIEPUMEHTA,
MIPUEMBI 1 0COOCHHOCTH UCIIOJIb30BaHUsI U3MEPUTEIBHOM alnaparypsl

YMeTh:

Jnst noctrkennst OITK-2.2: a¢pexTHBHO OpraHu30BaTh CBOIO CAMOCTOSTENBHYIO IESTENFHOCTD; HCIOJIB30BaTh 0a30BbIe
TEOpETHUYECKUE 3HAHUS Pa3AelioB o0mmel (GU3NKY AT aHaINU3a Pe3yJIbTaToB (PU3NUYECKUX SKCIEPUMEHTOB U PUHIMIIOB pabOTHI
9KCHEPUMEHTAIIBHBIX YCTAHOBOK; pPadOTaTh B HAYYHOI IpyIie, pacupeaeiss 005S3aHHOCTH 110 TPOBEACHHUIO SKCIIEPUMEHTa, (GUKCALTUN
Pe3yNIbTaTOB U3MEPEHMH; TOHUMATh, CHCTEMAaTU3UPOBAaTh, U3J1araTh U KPUTUUECKH aHANU3UPOBATH PE3yIbTaThl IPOBEACHHBIX
(bM3HYECKUX IKCIIEPUMEHTOB; IIPOBOIUTH (PH3NIECKHIE IKCTIEPUMEHTHI, GUKCHPOBATH M 00pabaThIBaTh Pe3yabTaThl H3MEPEHHH, 1eNaTh
BBIBOJIBI U3 MTOJIYYEHHBIX PE3YJIHTaTOB

Baanernb:

Just noctikennst OITK-2.3: HaBbIKaMU caMOCTOSATENbHON paboTHI ¢ yueOHOH M HayYHOH TUTEPaTypOil; HABBIKOM BBITIOJIHEHUS
(bU3MYECKUX HKCIIEPUMEHTOB, 00paOOTKHU U aHAIN3a UX PE3YNIbTATOB; HABBIKOM KOJIJIEKTUBHOTO PELIEHUS SKCIEPUMEHTANIbHBIX 337124,
METOZIaMU 00pabOTKH U aHAIIN3a SKCIIEPUMEHTAIBHON U TEOPETUYECKOH (PU3NIECKOi HHPOPMAIK; METOIaMH aHAITU3a
JOCTOBEPHOCTH HOJIy4EHHBIX SKCIEPUMEHTAIBHBIX PE3yIbTaTOB, UX COOTBETCTBUS TEOPETUYECKUM MPEICTaBICHUSIM
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B pe3yabTaTe OCBOCHUA AU CHHUIIIMHBI 06yqalo1um”4c51 HOJIZKEH

3.1

3HaTh:

3.11

0COOCHHOCTH OpraHU3aLUH YIeOHOTO MPOIIecca B YHUBEPCUTETE; 0a30Bble MOHITHS, MOAENIH, HOAXOABI K aHAIU3Y
(U3NUECKUX SBJICHUH, METOIbI 00pPaOOTKH pe3yIbTaTOB AKCIIEPUMEHTOB M OLIEHKH OMIMOOK N3MEPEHUH; IIPHHIIUIIBI
OpTaHM3aIMy COBMECTHOM pabOTHI B HAYYHBIX IPYIIAX H IPYTHX MaJbIX KOJUIEKTHBAX UCIOIHUTENE; OCHOBBI TEOPHH,
MIPUHIMITBI X1 METOJIbI (PU3UKHU; METO/IbI SKCIIEPUMEHTAIBHBIX UCCIIC0BAHUN B (PU3HKE; IPUHIIMITBI OPTaHU3 AN
(bM3UYIECKOTr0 SKCIIEPUMEHTa, IIPHEMBI 1 0COOEHHOCTH UCIIOIb30BaHUS U3MEPHUTENIHHON anmaparypbl

3.2

YMeTh:

321

3 PEeKTHBHO OPraHU30BaTh CBOIO CAMOCTOSTEIBHYIO ACATECIbHOCTD; UCIIONIB30BATh 0a30BbIC TCOPETHICCKIE 3HAHKS
pa3zienoB o01eit GU3MKY A1 aHAITN3a Pe3yIbTaTOB (PU3MIECKUX SKCIICPUMEHTOB U MPHHITUIIOB PaOOTHI
IKCIIEPUMEHTAIBHBIX YCTAHOBOK; pab0TaTh B HAYYHOU TPYIIe, PACIPEALIsis 00I3aHHOCTH MO MPOBEICHUIO
9KCIIEPUMEHTA, (DUKCALIMN PE3yIbTATOB H3MEPEHHUIT; IOHUMATh, CHCTEMATH3UPOBATh, H3JaraTh 1 KPUTHYCCKH
aHaJIM3UPOBATh PE3YJIbTATHI MPOBEACHHBIX (PU3NUECKUX IKCTIEPUMEHTOB; MPOBOAUTH (PH3UIECKHE IKCIICPHUMEHTHI,
¢bukcupoBaTh 1 00pabaTHIBATh PE3yIbTATHl H3MEPEHHH, Ie/IaTh BBIBOIBI M3 MOJIYYCHHBIX PE3yIbTATOB

3.3

Baanern:

3.3.1

HaBBIKAMH CAMOCTOSITEIBbHOM pabOTHI ¢ yIeOHOH U HAYYHOU JIMTEPATYPOil; HABBIKOM BBIMTONHECHHS (PU3HIECKIX
9KCIIEPUMEHTOB, 0OPabOTKH U aHAM3a X PE3YJbTATOB; HABBIKOM KOJJICKTHBHOTO PEIICHUSI IKCTIEPUMEHTATbHBIX
3aJa4; METolaMH 00pa0OTKH U aHAIM3a YKCIIEPUMEHTATIBHOM U TeOpeTHUYeCKOi (pru3nueckoit HHPOPMAITHK;, METOaMHU
aHaJM3a TOCTOBEPHOCTH MOJYYEHHBIX IKCIIEPUMEHTANBHBIX PE3yIbTaTOB, X COOTBETCTBHS TEOPETUUSCKAM
MPEICTaBICHHUAM

4. OFbEM JUCIHUIIIMHBI (MOIY.JIsT)

O6wasn TpyaoeMKocTb 23ET

Yacos o yueOHOMY IUI1any : 72 Buner konTponst B cemecTpax:

B TOM 4YHCJIC :

ayIuTOpHBIC 3aHATHSA : 34 3a4eTHI 5

camocTosTeNbHas pabota @ 34,5

KOHTaKTHas pabora: 37,5

UKP: 3,5

5. CTPYKTYPA U COIEP’)KAHME JUCIHUATIIMHBI (MOLY.JIST)

Kon

HaumenoBanue pa3/iejioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos Jlutepatypa
[ Kvpc

Pa3nen 1. DxcniepuMeHTadbHbIEe 0CHOBBI aTOMHO# u3nkn

11 Paccesiue 3apspxeHHbIX yacTHL /J1ab/ 5 4 JI1.1 J11.2J12.1

J12.2]13.1
91 32 33 24 25 56
97

1.2 Omnsit @panka u I'epua /J1ab/ 5 4 JI1.1 J11.2J12.1

J12.2]13.1
91 32 33 24 25 56
97

1.3 O¢pdexr Komnrona /J1a6/ 5 4 JI1.1 J11.2J12.1

J12.2]13.1
019233 34 35 056
97

1.4 |HccaenoBaHue CeKTpa BOAOPOAONONOOHBIX aTOMOB /J1ab/ 5 4 JI1.1 J11.2J12.1

J12.2]13.1
019233 34 35 56
97

© ®I'bOY BO «Yenl 'Yy




MHMNHOBPHAYKU POCCUN
\)} denepanbHOE roCy1apCTBEHHOE OI0JUKETHOE 00pa30BaTEIbHOS
@ y4pexKAeHUE BbICIIEro 00pa3oBaHus

«Yenabunckuii rocynapctseHnbliil yausepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma TucUUIITHHGI "OU3NPAKTUKYM 110 aTOMHOM (pr3nke" 10 HaIpaBIeHHUIO IOATOTOBKH (CIEHAaIbHOCTH)

03.03.02 "duszuka" HanpasienHocTd (npoduio) Pusuka PI'bOY BO «Henl 'V cTp- 3

1.5 OneKTpOHHBIH apaMarHUTHbINA pezoHaHc /J1ab/ 5 4 JI1.1 J11.2J12.1
J2.2713.1
31 5233 54 D55 D6
37

1.6 OmnbiT Muikena /J1a6/ 5 4 JI1.1 J11.2J12.1
JI12.2713.1
D1 92 23 D4 D5 D6
27

1.7 HUccnenoanue pabotel azepa /J1ab/ 5 4 JI1.1 J11.2J12.1
J12.2J713.1
31 52 33 54 25 36
37

1.8 Pacnpenenenue Ilyaccona /J1a6/ 5 4 JI1.1 J11.2J12.1
J12.2J13.1
31 52 33 24 25 56
37

1.9 Dddexr 3eemana /J1ad/ 5 2 JI1.1 J11.2J12.1
J2.2713.1
31 52 33 54 25 56
37

1.10 [|IToaroroBka k Jab0paTOpHBIM pabOTaM: O3HAKOMJICHUE C TEOPETHUECKHUMU 5 9 JI1.1 J11.2J12.1
OCHOBaMH, yCTPOUCTBOM U IPUHIIUIIOM PaOOThl YCTAaHOBKY, INITAHOM J12.2J13.1
JKCIEPUMEHTAIILHOTO MCCIICI0BaHMs, TIOATOTOBKA 3aroToBKK otdera /Cp/ 213202332435 36
97

1.11 |BsimonHEHHE pacyeToB Mo 00pabOTKe Pe3yIbTATOB U3MEPEHUH, CPABHEHHUIO C 5 25,5 JI1.1 J11.2J12.1
TEOPETUYECKUMH MOJICJISIMH, HATJISITHOE TIPE/ICTaBIICHHE PE3yJIbTaToB B (hopme JI2.2713.1
TabHIl ¥ rpa)uKOB, IOJATOTOBKA OTYETOB 10 JJabopaTtopHbiM pabotam /Cp/ 2152 33 34 D5 D6
37

Pa3znen 2. Unas koHTaKTHas padoTa

2.1 WunuBunyanbHble KOHCYJIBTAMU, TEKYIUH KOHTpos /MTKP/ 5 3,5 JI1.1 J11.2J12.1
J12.2J13.1
01322 53 54 35 D6
37

6. POHJI OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

Oryer 1o 3a1aHusM JTa00PaTOPHOH pabOTHI.
KoHTpombHbIe BONIPOCHL.

6.2. TunoBbie KOHTPOJIbHBIE 32JaHNS M MHbIE MaTepHAJIbI VISl TEKYLIel aTTecTaluu

1. Kakoe B3aumoJieicTBHE SABISIETCS ONPEACIAIONINM IS IOHUMaHHUs CTPOEHUs aToMa?

2. Kakoii u3 MeTo/10B MO3BOJISIET U3MEPHUTD 3apsi]] SJIEKTPOHA ¢ HAUOOIbIIEH TOYHOCTHIO?

3. Kakue n3 THIIOB B3aMMO/I€HiCTBUI UMEIOT OTpaHHUYEHHBIH panuyc 1eicTBusA?

4. W3 noxnana D. Pesepdopna "Dnexrpudeckoe crpoenue Bemecta” (1923r.): "Xots Mbl MOXKeM ObITh YBEPEHHBIMH, YTO IPOTOHBI U
AJIEKTPOHEI - 3TO MPeIeNbHbIE CTPYKTYPHBIE eqUHUIIBI BceX aToMOB..."  Cormacusl s Bel ¢ aTum yrBepxkaeanem? JloBoas! "3a" umn
"mpoTus".

5. 3apsi B eMHUIIAX 3apsjia 3JIEKTPOHA paBeH +1; Macca B €IMHUIIAX MACCHI 3JIEKTpoHa coctanisieT 1836,2; ciiuu pasen 1/2. 910?

6. Db dexTHBHOE CeueHHE B3aUMOICUCTBHS - 3TO?

7. ToueuHsle 3apsKEHHBIE YaCTUIIBI PACCEUBAIOTCS HA PABHOMEPHO 3apsDKEHHOM IIape (BELecTBO HIapa Npo3pavyHo /it yactu). [Ipu
HEM3MEHHOM 3aps/ie [Iapa ¢ YBEJIMYCHUEM €ro pajnyca

YIJIBI OTKJIOHEHUSI YacTHIl?

8. I[ToTok o-yacTull paccenBaeTcs TOHKOM MHUIIEHBIO 13 CBHHLA. J[eTeKTOp ycTaHOBIIEeH 1o yrioM 30 OTHOCHTENFHO EPBOHAYATIBHOTO
HAIpaBJIeHUs ABMKEHUS JyacTHIl U peructpupyet K umn/c. Kak u3meHsITCs moka3aHus A€TEKTOPa, €CIH O- YaCTHI[BI 3AMCHUTH Ha
IIPOTOHBI TOH ke CKOpOCTH?

9. Ecnu B onibiTe @panka u ['eplia mapel pTyTH 3aMEHUTH Ha BOJIOPOJ, TO MPHU KaKOW pa3HOCTH MOTEHLIMAIOB MKy KaTOJIOM U CETKOH
MIPOU30UIET criaj Toka?
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10. B onsrtax Hltepra u I'epiaaxa oTok aTOMOB cepedpa U3MEHsII HallpaBJIeHUE IBIKCHUS B MATHUTHOM 110J1e. KakoBbl
HEOOXOIUMBIE YCIIOBHUS YCIIEITHOCTH MPOBEACHHUS OZ00HOTO OIBITa?

11. Kaxkoit sHeprueil (B k3B) no/pkeH 061aJaTh KBAaHT U3IIydEHUs], YTOOBI IPH KOMITOHOBCKOM PacCesIHUM Ha MOKOAIIEMCS 3JIEKTPOHE
Ha YTOJI 7 /2 JJIUHA BOJIHBI €T0 yJBOUJIACKH?

12. PaboTa BbIX0/1a 2JIEKTPOHOB U3 HUKENS cocTaBseT 4.84 5B. MoxxHO 11 HaOII0AaTh OJHOIEKTPOHHBIH GoToddPdeKT Ha
(doTokaToze U3 HUKeIs, 00JIydas ero MOIHBIM HCTOYHUKOM BUIMMOIO CBETa?

13. KakuMm u3 HIKE MEPEUUCICHHBIX 3aKOHOMEPHOCTEH MOYMHSIETCSI KOMITTOHOBCKOE paccenuBaHue?

14. I'HTEeHCUBHOCTb CBETA, NaJaroulero Ha Gorokato, ymeHbiuiacsk B 10 pa3. IIpu 3ToM yMeHbIIMIaCh(-0Ch)?

15. OCHOBHBIM COCTOSIHUEM HA3bIBAIOT TAKOE COCTOSIHUE, B KOTOPOM?

16. IIpo3padHOCTb OPAMOYIOJIBHOIO MOTEHIUAIBHOIO Oaphepa I SJIEKTPOHOB ¢ 3Heprueii 5 3B paBHa 0.1. Uemy ona Oyzner paBHa
IIpH YBEJIMYCHUH IIUPUHBI Oapbepa B 2 paza?

17. Pemas ypasHenue llIpenunrepa Henb3s HalTH?

18. CpaBHuBaeM qBMKEeHHE TUTaHETHI BOKPYT COJTHIIA U SJIEKTPOHA B aTOME.

19. IIpuHa/UIeXXHOCTb CHEKTPAIbHOM JIMHUY OJHOM U3 cepuil aToma Bojpopopa (Jlalimana, banbmepa, Ilamena u 1p.) onpenensercs?
20. Bo1opo/101o100HbI# aTOM MOKHO TTOJIy4UTh M3 aTOMa BOI0PO/1a, 3aMEHHB IMPOTOH Ha YACTHILY C APYTOH MACcCOM M TEM XKe 3apsSaoM
(IeUTpOH) MU Ha YAaCTUILy C OOJIBILINM 3apsiIOM U IPUMEPHO TOH ke Maccoil. B kakoM U3 3THX CllydaeB U3MEHEHHUS B CIIEKTpe OyayT
3HAYUTEJIbHEH?

21. B 0603HaueHUN KBAaHTOBOT'O COCTOSIHUS 2|0 OYKBOH omnpezaeeHo?

22. Haiigute HauOOBINYIO JUIMHY BOJHBI B YIBTPApHOIECTOBOM CEPUU CIIEKTPa BOAOPO/IA.

23. AToM BoJi0OpoJa Iepenien U3 OCHOBHOTO COCTOSTHUS B COCTOSIHUE C INIABHBIM KBAHTOBBIM YHCIIOM N, IIPY 3TOM a0COJIIOTHAS
BEJIMYHMHA TOTCHIIHATLHON SHEPIUU B3aUMOAEHCTBHSA AIICKTPOHA C ApOM YMEHbIIMIACh B 5 pa3. [Ipu nocnenyromem nepexoze u3
COCTOSIHHUS € TVIAaBHBIM KBaHTOBBIM YHCIIOM N B COCTOSIHUE C [JIABHBIM KBAHTOBBIM YHCJIOM M aOCOIIOTHAS BENUYMHA TOTEHIIUAIBHOM
9HEPIuH B3aHMOJIEHCTBHUS 3JEKTPOHA C APOM OIATh YMEHbIINIACh B 5 pa3. Onpenenure M.

24. Ilpu nepexoie U3 COCTOSHUS € TIIaBHBIM KBaHTOBBIM UHCIOM N = | B COCTOSIHUE € IVIaBHBIM KBaHTOBBIM YHCIIOM M = 2
BOJIOPOJIOTIOIOOHBIN HOH HEKOTOPOTO 3JIEMEHTA MOTJIOIIACT KBaHT cBeTa ¢ sHeprueii 40.87 3B. IoHOM Kakoro XMMHUYECKOTO 3JIEMEHTa
OH siBiIsieTCs?

25. B onbitax llrepHa u 'epiaxa moTok aToMOB cepeOpa H3MEHSIT HalpaBJICHUE ABHKCHUS B MATHUTHOM moJie. KakuM cBoHCTBOM
JIOJDKEH 001aaTh aTOM AJIs YCHELTHOTO NPOBEICHUs I0JJ0OHOT0 OmbITa?

26. Bo3aMorkHa Takasi CHTyaIusi, 9TO MarHUTHBIA MOMEHT aToMa paBeH HYIIIO,

a MeXaHW4ecKui ominueH oT Hyis1? Ecnu 1, To pu KakoM yciIoBUU?

27. YTo MOKHO CKa3aTh O BO3MOKHBIX 3HAUEHUSIX MPOSKINN OpOUTATHFHOTO MOMEHTA UMITYJIbCA JIEKTPOHA B aToMe?

28. OTHOCHUTENBHO YPOBHS DepMu MOXKHO CKa3aTh, YTO TO?

6.3. Tunoswnie KOHTPOJIbHBIC BOIPOCHI U 3aJaHUA NJIsA l'lpOMe)KyTO‘lHOﬁ arrecranuu

TunoBele KOHTPOJIBHBIE BOIPOCH! A7 IPOMEKYTOUHON aTTeCTalHU

. Ilopsinku BeTMUUH pacCTOSHUI U SHEPTUM B aTOMHBIX U S[EPHBIX IIPOLIECCAX.

. Crennprka 3aKOHOB MHKPOMHPA.

. OCHOBHBIE YAaCTHUIIbI, UX XapaKTEPUCTHKA.

. SlnepHast Mozenb aToMa.

. OnbIT Pezepdopna o paccesiHuio anbga yacTui,.

. DddexTHBHOE ceueHue.

. DHeprus cBs3u.

. O6ocHOBaHNE BO3MOXHOCTH PA3ENbHOTO PACCMOTPEHHS (PU3NKK aTOMa U (PU3NKHA SIpa.
. CTanmoHapHOCTb U TUCKPETHOCTh ATOMHBIX COCTOSTHHUI.

10. OnbiT ®panka u 'epua.

11. TIpocTpaHCTBEHHOE KBAHTOBAaHHE.

12. Onsrr UTepna u I'epnaxa.

13. KopnyckyisipHO-BOJIHOBOH Jyan3M.

14. Db dexr KomnroHa.

15. T'unote3a ne-bpoitns.

16. Tucpakumst >IeKTPOHOB HEHTPOHOB, ATOMOB.

17. CooTHOLIEHUE HEOMPEAEICHHOCTH.

18. BonuoBas ¢pyHKIuS.

19. VYpasuenue lllpeaunrepa.

20. OTnuyMe KBaHTOBO-MEXaHUYECKOI'0 U KJIACCUYECKOT0 ONUCAHUSA JIBUKEHHUS.

21. Ipocteiimue oqHOMEPHBIE 331241 KBAHTOBOH MEXaHHUKU: CBOOOIHOE IBIDKCHUE YACTHIIBI, YACTHLA B TOTEHIUAILHON SIME,
rapMOHUYECKUI OCLUILIATOP, IPOXOXKISHUE YACTUL] Yepe3 NOTEHIMANbHbIH Oapbep.
22. 3nmy4eHue 1 NOIJIOUIEHUE SHEPTUU.
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23. Hepa3nuuuMoCTh OIMHAKOBBIX MUKPOYACTHII.

24. Bo30HbI U (EPMHUOHBI.

25. Mpunnun Iaymu.

26. KBaHTOBO-MEXaHHYECKOE OITMCAHUE BOJAOPOIONOMOOHBIX CHCTEM.

27. YpOBHU 3HEpPIuy, BOJIHOBbIE (QYHKIUY, PAaCIIPEAEIeHHE ITIOTHOCTH BEPOSATHOCTH.
28. Crextp aToMa BOAOPOAA.

29. OObsICHEHHE TOHKOW M CBEPXTOHKON CTPYKTYPBI aTOMHBIX CIIEKTPOB.

30. DnekTpoHHBIE 000JIOUKH aTOMa U UX 3aIll0JHEeHuEe, (PU3ndecKkoe 00bsICHEHHE TIEPHOANIECKOTO 3aKOHA.
31. PeHTreHOBCKOE U3TyUeHHE, IPUPO/A, CBOMCTBA U METOIBI UCCIIEOBAHNSI.
32. [leficTBHE MarHUTHOTO TIOJISI HA aTOM.

33. Dddexr 3eemana.

34. DnexTpOHHBIN NapaMarHUTHBIN PE30HaHC.

35. Turmsl cBsI3eit aTOMOB B MOJIEKYJIE.

36. [Topsiiku BEIMYMH 3JEKTPOHHOH, KOJIeOaTeIbHOM U BpalllaTeJIbHOI SHEpTuu.
37. MoneKymsipHbIE CIIEKTPBI.

38. KombuHanuoHnHoe paccesHue.

39. Cunel Ban nep Baansca.

40. Tuns! cBsA3eil aTOMOB B TBEP/bIX TeJIax.

41. DHepreTUUeCcKre 30HbI.

42. IIpoBOIMMOCTb TBEPABIX TEIL.

43. CBepXmpoOBOINMOCTh M CBEPXTEKYJECTh M UX KBAHTOBAs MPUPOA.

TunoBble 3aAaHUS AT TPOMEXKYTOTHON aTTeCTAIIH

1. Kaxoe B3auMo/ieiicTBYE SIBISIETCS ONPEASIIAIOIUM AJIsl IOHUMaHUS CTPOEHUS aToMa?

2. Kakoit u3 MeTO/I0B MMO3BOJISIET H3MEPHUTD 3apsi/] 3JICKTPOHA C HAUOOJBIIeH TOYHOCTHIO?

3. Kakue u3 THIOB B3aUMOAEHCTBUM NMEIOT OrpaHUYEHHBIN pafuyc neHcTBus?

4. U3 noknana . Pesepdopaa "Dnekrpudeckoe crpoeHue Berectsa" (1923r.): "XoTs Mbl MOKeM OBITh YBEPEHHBIMH, YTO TIPOTOHBI K
3JIEKTPOHBI - 3TO MPEeNIbHbIE CTPYKTYPHBIC €IMHHIIBI BceX aToMoB..."  CornacHsl 11 Bel ¢ 3tum yrBepxkaenuem? JloBoas! "3a" mwiu
"mpotus".

5. 3apsin B eqMHUIIAX 3apsijia 3JIEKTPOHA paBeH +1; Macca B eIMHHUIIAX MacChl AJIeKTpoHa coctasisier 1836,2; criun pasen 1/2. Oto?

6. Db dexTHBHOE CeUCHHE B3aUMOICHUCTBHS - 3TO?

7. ToueuHble 3apsHKEHHbIEC YaCTHUIIBI PACCEMBAIOTCS HA PABHOMEPHO 3apsDKEHHOM LIape (BEIECTBO 1Iapa MPo3padyHo Ajd yactun). [1pu
HEM3MEHHOM 3apsJie 11apa ¢ yBEIUYEHUEM ero paanyca

YIJIBI OTKJIOHEHHUS YacTHL?

8. [ToTok a-yacTull paccenBaeTcs TOHKOIM MUIIEHBIO U3 CBUHIA. J[eTekTop ycTaHoBIeH o yriioM 30 OTHOCHTENbHO MEPBOHAYAIBHOTO
HaIpaBJICHHs JBIKCHUS YaCTULl U perucTpupyeT K umn/c. Kak n3aMeHsTCs moKa3aHus ACTEKTOpa, SCIIH 0 YaCTUIIbI 3aMCHUTH Ha
IIPOTOHBI TOH ke CKOpOCTH?

9. Ecnu B onbiTe @panka u ['epria mapsl pTyTH 3aMEHUTH HA BOJIOPO/I, TO NP KaKOH pa3HOCTH MOTEHIIUAJIOB MEXKAY KaTOJOM U CETKOM
MIPOU3OUIET criaj Toka?

10. B onbrtax IItepra u ['epiaaxa moTok aToMOB cepedpa U3MEHsI HallpaBJIeHUE JIBIKCHUS B MATHUTHOM T1oJie. KakoBbl
HE00XO0IMMBbIE YCIIOBUS YCIIEITHOCTH MPOBEJICHNS TIOZOOHOTO OMbITa?

11. Kakoii sHeprueii (B k3B) nomkeH o0iagaTh KBaHT U3Ty4eHUs, YTOOBI IPH KOMIITOHOBCKOM PACCESIHUHU HA MOKOSAIIEMCS SJIEKTPOHE
Ha yroJI 7 /2 JJTMHA BOJHBI €T0 YABOHIACH?

12. PaboTa BbIX0/1a 2JIEKTPOHOB U3 HUKENS cocTaBseT 4.84 5B. MoxHO 11 HaOMI0AaTh OJHONIEKTPOHHBIH (oTodddeKT Ha
(boTokaToe U3 HUKEIs1, 00Iydast ero MOIIHBIM UCTOYHUKOM BHAMMOTO CBeTa?

13. KakuMm u3 HmKe NepeducIeHHbIX 3aKOHOMEPHOCTEN MO TUNHSIETCS KOMITOHOBCKOE paccenBaHue?

14. IHTEeHCUBHOCTD CBETA, Majarouero Ha Gpotokaros, ymeHbimmiach B 10 pa3. [Ipu 3ToM ymMeHbmnach(-ocb)?

15. OCHOBHBIM COCTOSHMEM HAa3bIBAIOT TAKOE COCTOSHHE, B KOTOPOM?

16. IIpo3padHOCTb MPSMOYTOJLHOIO MOTEHINAILHOTO Oapbepa IS JIEKTPOHOB ¢ 3Heprueii 5 5B pasHa 0.1. Uemy oHa Oyaer paBHa
IIpY yBEJIMYEHNH IUPUHBI Oapbepa B 2 paza?

17. Pemas ypasuenue lllpeaunrepa Henb3s HaiTu?

18. CpaBHHMBaeM JIBM)XEHUE TUIaHETH! BOKpYT COJIHIIA U 3JIEKTPOHA B aTOME.

19. ITpuHaIEKHOCTD CIIEKTPAIBHOM IMHUK OIHOW U3 cepuil  atoma Bojpopona (Jlaiimana, banemepa, [Tamena u np.) onpenensercs?
20. Botopo101oJ00HbIi aTOM MOXKHO ITOJIyYUTh U3 aTOMa BOI0OPO/1a, 3aMEHUB MIPOTOH Ha YACTHILY C IPYTO MacCOil U TEM JKe 3apsi oM
(IeUTpOH) WK Ha YAaCTHIy C OOJIBIINM 3apsI0M M IPUMEPHO TOH ke Maccoil. B kakoM U3 9THX Clly4aeB H3MEHEHHS B CIIEKTpe OyayT
3HAYUTENbHEH?

21. B 0003HaueHUN KBAaHTOBOTO COCTOSTHUS 2|0 OYKBOM OmnpezaeaeHo?

22. Haiinute HanOobIIyIO JUIMHY BOJHBI B YIBTPA(HOIETOBOM CEpUH CIIEKTPa BOAOPO/A.
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23. AtoMm BoJIOpO/Ia TiepelieN U3 OCHOBHOT'O COCTOSTHHS B COCTOSIHHE C INIABHBIM KBaHTOBBIM YHCIIOM N, IPU 3TOM abCOJIIOTHAS
BEJIMYMHA IOTEHINATBHON YHEPTHH B3aUMOIEHCTBHS HIIEKTPOHA C SAPOM YMEHBIINIACh B 5 pa3. [Ipu nocnexyiomem nepexone u3
COCTOSIHUS C TJIaBHBIM KBAHTOBBIM YHCJIOM N B COCTOSIHUE C TJIABHBIM KBAHTOBBIM YHCJIOM M a0COIIOTHAS BETMYUHA OTEHIUAIBHON
SHEPTUH B3aUMOJIEHCTBHS SJIEKTPOHA C AIPOM OISATh yMEHBIITIUIACK B 5 pa3. Omnpexnenute M.

24. TIpu nepexo/ie U3 COCTOSHUS € MIIAaBHBIM KBAaHTOBBIM YHCJIOM N = | B COCTOSTHUE C TIIaBHBIM KBAaHTOBBIM YUCIOM M = 2
BOJIOPOJIOTIONOOHBIM HOH HEKOTOPOTO 3JIEMEHTA MOTJI0IIaeT KBaHT cBeTa ¢ sHepruer 40.87 5B. MoHOM Kakoro XMMHYECKOTO 3JIEMEHTa
OH sBJIETCS?

25. B onbitax LtepHa u I'epiaaxa moTok aToMOB cepeOpa U3MEHSUI HallpaBJiieHWe IBU)KEHUS] B MArHUTHOM 1oJie. Kakum cBoiicTBOM
J0JDKEH 00J1a1aTh aTOM Il YCHENTHOTO IPOBEIeHHUS TOJ0OHOTO OTbITa?

26. Bo3MoskHa Takasi CUTyalys, 4YTO MarHUTHBIH MOMEHT aToMa PaBeH HYJIIO,

a MexaHW4YecKuil oTiimdeH ot Hyns? Ecnu na, To mpu kakom ycinoBun?

27. UTo MOHO CKa3aThb O BO3MOXHBIX 3HAYCHUSAX MIPOEKIMHA OPOUTATILHOTO MOMEHTA UMITYJIbCA 3JIEKTPOHA B aToMe?

28. OtHOcuTensHO ypoBHS depmMu MOXKHO CKazaTh, 4TO 3TO?

6.4. Kputepuu oueHuBaHus

TekyImuni KOHTPOJIb TEOPSTUYESCKUX 3HAHMIT M IIPAKTHYECKHUX HABBIKOB IIPOM3BOIUTCS B TCUCHHUE CeMecTpa Ha JabopaTOpHBIX padoTax
B BHJIC YCTHOTO JIOITyCKa K BBIMOJIHCHHUIO pabOThI, IPOBEPKH PE3yIIbTaTOB U3MEPCHUIA, IPHEMa OTYETOB 110 J1a00paTOPHBIM paboTam.
IlesbI0 YCTHOTO JOITyCKa SBIISIETCS IPOBEPKa JOCTAaTOYHOCTH YPOBHS MOATOTOBKHU CTYJCHTA K BHIIIOJIHEHHIO Ta00paTOPHOil paboThI:
BiIajicHHe 0A30BBIMU TCOPETHYCCKIMHE 3HAHHSAMH B 007IaCTH (DM3HKH, 3aTPAriBacMOi JaHHOU paboToM, 3HAHIE KOHCTPYKIUH H
NPHUHIIAIA ISHCTBYS SKCIIEPUMEHTAIBHOM YCTaHOBKH, HOPSIIKA BHITIOJIHEHUS PabOThl, HEOOXOANMBIX ICHCTBHUI 110 00paboTKe
pe3yabTatoB u3MepeHuil. [Ipu mpoBepke pe3ynbTaToB H3MEPEHHU KOHTPOIUPYETCSI OJIHOTA BBIIOIHEHHS TOCTABICHHBIX B PAMKaX
paboTHI 33124 (YpakHEHHIT), aleKBaTHOCTh NMOJTYYCHHBIX Pe3y/bTaToB. IIpH 3aIuTe 0TYETOB 110 1abOpaTOPHBIM paboTaMm
MPOBEPSIETCS MTOHOTA K MPABHIBHOCTH 00pabOTKH PE3yIbTaTOB, COMOCTABICHHUSI C TEOPHEH M CIIPABOYHBIMU JaHHBIMH, Y€TKOCTD U
COZCPIKATEIILHOCTB BEIBOIOB, B KOTOPBIX JOJDKCH IIPOBOJANTHCS aHAIN3 HOJIYYCHHBIX PE3y/IbTaTOB, COOTBETCTBHE OTYECTa (POPMAITBHBIM
TpeOOBaHUSIM IO CTPYKTYPE U MOPSAKY H3JI0KCHHUS MaTepraia, oGopMiieHne TabIuIl U PUCYHKOB, aHAIHU3UPYETCS CTEICHb
CaMOCTOSTEIEHOCTH BBIIOJIHCHUS PaOOTHI.

B KOHIIe cemecTpa CTYACHT JOJDKEH IIOIYYHTh 3a49eT 110 Pe3yibTaTaM paboTsl B 1ab0paToOpHu B TeUeHHE cemectpa. J{is momydeHus
3ayeTa CTYJICHTY HEOOXOANMO CIIaTh JIOIYCKH K JJA0OPaTOPHBIM paboTaM, BBINOJIHHTH IKCIEPUMEHTAIBHYIO YaCTh, BHIIIOIHUTE
00paboTKy MOTYYCHHBIX PE3yIbTATOB, CIATh OTYETHI 10 BCEM JIa00PAaTOPHBIM paboTaM.

Ha 3ayere CTyIEHT MOJIy4YaeT OLCHKY: «HE 3a4TCHOY - HE CHATHI I3MEPEHHMS WM He IIPOBEACHBI BEIYUCIICHHUS, YKa3aHHbIC B 3aJaHHU K
nabopaTOpHOI paboTe WK HEe HAMMMCAH BBIBOJI K Pa00OTE WIIM HEHAUICKAITIM 00pa3oM 0(hOpMIICH OTYET IO J1ab0opaTopHOi paboTe Win
HE MOJATOTOBJICHBI OTBETHI HAa BOMPOCHI, YKa3aHHBIE MTOCIIE J1a00paTopHOH paboThI.

«3aYTEHOY - CHSTHI H3MEPEHUSI, TIPOBEICHBI BRIYMCIICHNUS, YKa3aHHbIC B 3aJaHUH K JTaD0paTOpHOii paboTe, HalKcaH BBIBOJ K paboTe,
HaJIeXaIUM 00pa3oM opopMIIeH OTYET MO0 JIabopaTopHOi padoTe, MOArOTOBICHBI OTBETHI HA BOIIPOCHI, YKa3aHHBIE 110CTIE
11a00paTOPHO PabOTHI.

7. YHEBHO-METO/JMYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHHME JUCIIUIIJIMHBI (MOAY JI51)

7.1. PexoMeHnayeMasi quTepaTypa

7.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI1.1 |CuByxunu J. B. Oo6umii kypc pusuku: yae6HOe mocodue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=82991) ®dusmariut, 2002
JI1.2 [CaBenses U. B. KBanrosas ontuka. AtoMHas ¢puszuka. Gu3nka TBEpAOro Tena. Cankr- IlerepOypr | OBC
®du3nka aTOMHOTO SIZIpa U JIEMEHTAPHBIX YaCTHUI] : Jlans, 2022
(https://e.lanbook.com/book/210611)
7.1.2. lonoTHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3arsnaBue WznarensctBo, ron| Pecypc
JI2.1 |T'puropses 0. M., ®u3znka aToMa ¥ aTOMHBIX SIBICHHH: yueOHOe mocodue Mockaa : OBC
Kerukuu U. C. (https://biblioclub.ru/index.php?page=book&id=457657) Oduzmariut, 2015
JI2.2 |Inonsckuii 3. B. BBenenue B aToMHYI0 QU3UKY Cankr- [letepbypr | OBC
(https://e.lanbook.com/book/210398) : Jlaub, 2022
7.1.3. MeTtoauueckue pa3paboTku
ABTOPBI, COCTABHTEIH | 3arnaBue WznarenscTBO, rox| Pecypc
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ABTOpBI, COCTABUTEIH 3arnaBue W3zpatensctBo, ron| Pecype
JI3.1 |Bunorpanosa H. b. KBanrosas ¢uzuka: 1a6opaTopHbIii NPAKTUKYM: IPAKTUKYM Mocksa : 3BC
(https://biblioclub.ru/index.php?page=book&id=469718) MoCKOBCKHIA
HeJaroru4ecKui
rOCyIapCTBEHHBII
YHUBEPCUTET

(MIIT'Y), 2015

7.2. Ilepeyennb pecypcoB HHGOPMAMOHHO-TeJIEKOMMYHHKANMOHHOI ceTn ""MHTepHeT"

D1 |YuebHo-merommueckuit cait «IIpemoaaBarensm u cryaentam» http://teachmen.csu.ru

32 |Hayunsle u HayqHO-TIONMyJsIpHBIe Jekimu http://elementy.ru

23 |Hayunas anekrponHas 6ubanoreka Poccuiickoit Akagemun Hayk http://www.elibrary.ru

24 |9BC «Yuusepcuterckas 6ubimoreka onnaite» http://biblioclub.ru/

35 |9BC m3narensctBa «Jlanp» https://e.lanbook.com/

26 |9BC u3narensctBa « HBpa-M» znanium.com http://znanium.com/

37 |9BC «Opaiit» https://biblio-online.ru/

7.3 IlepeyeHb HHGOPMALMOHHBIX TeXHOJIOTHii

7.3.1 [IporpaMmmHoOe oGecnieueHue

Adobe Reader

LibreOffice

WinDjView

Adobe Connect Acrobat

LMS Moodle

MS Office365

7.3.2 IIpodeccnonaibubie 62361 JTAHHBIX U HHGOPMALHOHHO-CIPABOYHbIE CHCTEMbI

1. DrekTpOHHBIN KaTanor HayuHoi oubnuorekn Yenl'yY [DnekTponHsIl pecypc] : 6a3a naHubix / Yensno. roc. yH-T. — UensOunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaitst
American Physical Society : caiit. — URL: http://journals.aps.org/about — £I3. anri. — Pesxxum qoCTyma: TONbKO U3 CETH YHUBEPCHTETA. —
TeKcT : 2NeKTPOHHBIN.

3. Web of Science : mynapruaucunmmaapHas pedeparuBHas 6a3a naHHbix / komnanus Thomson Reuters. — Pexxum nocryma: st
3apeructpup. noib3oparesneit Uenl'yY. — TekcT : 31meKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — S3. auri. — Pexxwum poctyma: st
3apeructpup. noib3osareneit Uenl'yY. — TekcT : 3neKTpOHHBIH.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anra. — Pesxxum ocTyma: [uist 3aperiucTpup. mojb3oBareneit Yenl'y. —
TeKcT : 2NeKTPOHHBIN.

6. KOHCIIeKTBI JICKIHH ¢ IEMOHCTPALUsME M BHPTYaIbHBIME JIAOOpPATOPHBIME 3KCIIEpUMEHTaMK Ha caiite http://teachmen.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOY JIST)

JlaGopaTopHBbIe 3aHTHS IPOBOAATCS B yueOHOM J1abopaTopuu 00IIei U TPUKITaIHON (U3HKH, OCHAILIEHHOW HEOOXOIMMbIM
00opynoBaHHeM, TIepedeHb KOTOPOTO MPHUBENICH B MACTIOPTE JIa00PaTOPHH.

Hcnonb3yercs 21eKTpOHHbII YnTaNIbHBIHN 321 HayuHoU Oubnuoreku Yenl'VY (aynutopus 206) U1 caMOCTOATEILHON pabOThI CTYICHTA,
OCHAIIIEHHBIH NepPCOHATBHBIMU KOMITBIOTEPAMH, MYJIbTUMEIUIHOMN anmaparypoil. B aynuropun obecriedeH JOCTYN K pa3InuaHOM
CIPaBOYHOH JUTEPaType, SHIUKIONEANIM, OnbInorpaguuecKUM 1 MOTHOTEKCTOBBIM 0a3aM AaHHBIX, HHGOPMAIMOHHBIM pecypcam
«HTepHET.

9. METOANMYECKHUE YKA3AHUA 1)1 OBYYAIONIUXCS IO OCBOEHHUIO JUCIUIIJIMHBI (MOAY JIA)

JlabopaTopHbIe pabOTHI MO AUCHUILIHHE «DH3MPAKTHKYM MO aTOMHO# (DU3HMKE» BBIMIOIHSIIOTCS MAPAIUIEIBHO ¢ U3YICHHEM
JHUCHUIIIIMHBI «AToMHas (’pmmca». HO3TOMy CTYACHT JOJDKCH CaMOCTOATCIIBHO OCBOUTH TCOPETUIECKUE TTOHATUA U 3aKOHOMCPHOCTH,
HEOOXOAUMBIE TS BBITIOJTHEHHUS Tab0paTOPHBIX paboT, HO €llle He PACCMOTPEHHbIE B JIEKIIMOHHOM Kypce. [loaroroska K
11a00paTOpHBIM paboTaM OCYILIESCTBISIETCS B PAMKaX CaMOCTOSTENIbHOM paboThl CTYACHTA 3a0JIATOBPEMEHHO JI0 Havalla 3aHsATHS.

B mporecce oAroTOBKH K 1a60paTopHOit paboTe CTY/ACHT JeaeT 3aroTOBKY O0TYéTa Ha JIMCTaX OyMard B KJIETKY HITH
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¢dopmaTa A4: onucklBaeT 1eb paboThl, IPUMEHsAEMOE 000PYJOBAHUE, KPATKYIO TEOPUIO PAa0OTHl U BEIYEPUUBAET CXEMY YCTAHOBKU.
Iepen Tem Kak MPUCTYIUTH K BHIIOJHEHHUIO J1a00PATOPHOI pabOThI, CTyIEHT MPOXOAUT YCTHOE cOOeceJOBaHUE C MPeroaaBaTeieM, B
X0/l KOTOPOT0 JOJKEH MOIYYUTh JOMYCK K BBIIOJIHEHUIO IPAKTHYECKOM YacTH 1a00paTopHOi paboThl. 3aTeM CTYIEHT NIPUCTYIAET K
npoBeaeHmto u3MepeHuid. [IpoBenéHHbIE CTYJEHTOM H3MEPEHHUS JOJKHBI OBITH 0(OPMIICHBI B TaOJHIIBI, a TAKKE TPOBEPEHBI U
IIOJIMCAHBI NPETIOIaBaTesIeM /10 OKOHYAHUS 3aHATHA. 3aTeM (€CIIH 0CTaNIOCh BPEeMs, Ha 3aHSATHH, a TaK )K€ B PAMKaX CaMOCTOSITEIbHOM
paboThl) CTYEHT BBINOJIHAET HEOOXOAUMBIE pacyeThl, CTPOUT IpauKy U MUILIET BBIBOJ 1O JIaOopaTopHOH padoTe. 3aBepIuEHHBII
oTYeT 1o paboTe cAaeTcs MPernoaaBaTeNio Ha CIeIYIOmEeM 3aHITHH.

B cityuae npuMeHeHus npu 00y4eHUN AUCHMIUIMHBI JIEKTPOHHOT0 00y4YeHUSs, JUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHA
oOmmenne 00yJaromuXcs U MPenoaaBaTeNs OCYIIECTBIIETCS B PEKIMe PeanbHOT0 BpeMeHH (OHJIaifH-TeKuy (BeOUHApbI), YaTHl,
BH/ICO-KOH(EPEHIUH U JIp.) N OTJIOXKEHHOT0 BpeMeHH (CucTeMa quctaHnrnonHoro ooy4enns Moodle, MS Office365, dopymsi,
3JIEKTPOHHAS [TOYTa U JIp.).

ITpu 00y4yeHNy MHBAIUIOB U JHI[ C OTPAHUUEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI JJIEKTPOHHOE 00yUECHUE, AUCTAaHIIUOHHBIE
00pa3oBaTeIbHBIE TEXHOJIOTHHU NIPEIYCMaTPUBAIOT BO3MOKHOCTE NIpHEMa-Tiepeaadr HHPOPMAIUH B JOCTYITHBIX Ul HUX (opMax.
Peanu3anyst AUCHUILIMHBL C IPUMEHEHUEM 3JIEKTPOHHOI0 00ydeHUsl, AUCTaHIIUOHHBIX 00pa3oBaTelbHbIX TeXHOIO0rU (nanee — 20,
JOT) ocymectBusieTcss Ha OCHOBaHUH «I10JI0KEHHS O peaM3allii OCHOBHBIX M JJOMOJHHUTEILHBIX 00pa30BaTeIbHBIX IPOTPaAMM C
IIPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOIHH B (heilepallbHOM roCyAapCTBEHHOM
O0PKETHOM 00pa30BaTEeNIbHOM YUPEKICHUH BBICILETO 00pa3oBaHus «UenssOMHCKHUI TOCyaapCTBEHHBIN yHUBEpCUTET, «IlomoxeHus
0 MOpPSJKE 3aueTa 00yJaroUIMMUCS 10 OCHOBHBIM IIPOdeccroHaIbHBIM 00pa30BaTe/IbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHuUs B
OI'BOY BO «Yenl'Y» pe3ynbTaToB OCBOCHHUS B OPTaHU3AIMSX, OCYIECTBISIOMINX 00pa30BaTeIbHYIO IESITEIBHOCTD, YICOHBIX
IIPEAMETOB, KYPCOB, IUCLUILUINH (MOAYyJIel), IPAKTUK, JOIOJHUTEIbHBIX 00pa30BaTeIbHbIX IPOrpaMM» IIOCPEICTBOM 3JIEKTPOHHOM
nHpOpMaIMoHHO-00pa3oBarenbHol cpeibl PTBOY BO «Uenl'Vy». B uCKIIOYUTENBHBIX clydasx (hopc-Makop H T.I1.) PH
peanuzanuu oOpazoBaTenbHON AesitensHocTU ¢ npuMeHeHneM D0, IOT MoryT NIpHMeHsSTh KOMIIOHEHTBI, HE BXO/SIIUE B IepeueHb
3JIEKTPOHHOM HHPOPMAITMOHHO- 00Pa30BATEIILHON CPEIIBI.

10. CHIEIIMAJIBHBIE YCJIOBUSI OCBOEHUS JTUCHUIIJIMHBI OBYYAIOIMUMUCS C THBAJIMJTHOCTBIO 1
OI'’PAHUYEHHBIMHU BO3MOKHOCTSAMMU 310POBbsI

OcBoeHUE MUCLUILIMHBI HHBAJIMJAMH U JIUIIAMHU C OIPAHUYEHHBIMU BO3MOXHOCTSIMU 3[J0POBbsI OCYILECTBIISETCS C UCIOIb30BaHUEM
CHEUHAJIbHBIX TEXHHYECKMX CPEACTB M AacCHCTHBHBIX HMH(MOPMAIMOHHBIX TEXHOJOTHH, MPEAOCTaBIseMBIX PecypcHBIM
y4e0HO-METOIMUECKUM LIEHTPOM 110 OOYUEHHUIO MHBAIHJIOB U JIUI] ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 310poBbs YenlVY mo 3ampocy
00yJaroIerocs.

1. Mo6uibHbIe CrielManbHble TEXHUUECKUE CPEICTBA YISl JIUL| C HapyHIEHUSAMH 3pEHHS: TOPTATUBHBIN KOMIIBIOTED C BBOZOM/BBIBOJIOM
mpudTom Bpaiiis ¢ curresatopom peun «EIBraile-W14J G2»; HoyTOyKH ¢ porpaMMHoii akpanHoro goctymna NVDA; aekTpoHHbIe
YBEIMYUTENH AN yAAJIEHHOTO IPOCMOTpa; BUICOYBEIMUUTENN TIOPTATHUBHEIE; TU(IOIIIEep; HU(POBBIE AUKTO(DOHBI.

2. MoOunpHbBIEe CrielHaNbHble TEXHUUSCKHE CPEACTBA JUIS JIMI ¢ HApYLIICHUSMH CIIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO IIOJISI CO
BCTPOCHHOH coBMecTUMOCThI0 ¢ FM-yctpoiictBamu; panuoknaccel «CoHeT-PCM» ¢ mepegaTuMkoM, 3aylIHBIM HHIYKTOPOM H
WHIYKIUOHHOW TeTiel; cucreMa MH(OpMAaIMOHHas Ui ciadociplamnX nepeHocHas «Mcrtok» A2 co BCTPOSHHBIM ILIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; IporpaMMHUpyeMbIe CIIyXOBbIE alNapaThl MHIUBUAYAILHOTO I0Jb30BaHHUS.

3. AccuctuBHble HH()OPMAIMOHHBIC TEXHOJOTMH: MPOrPAMMHOE OOecreueHne SKpaHHOro mpoctyna ¢ cuHTe3oM peun NVDA,
IIPOrpaMMBbl SKPaHHOTO YBEJIMYEHUS; IPOTrpaMMbl PEUEBOr0 CUHTE3a JUIsl KOMIIBIOTEPOB 1 HOYTOYKOB; IIPOrPaMMbI PEUEBOTO CHHTE3a
JUTSL MOOMJIBHBIX YCTPOMCTB; SKpaHHas KIIaBHATYpa; SKpaHHAS JyTia.

IMpu HeoOXoauMOCTH Ul OOYHAIOIIMXCS C HapyIIEHHAMH 3pEHHS Ha padouyuMxX MecTax IJIsl MPOBEICHUS NPAKTUYECKUX HIH
1a00paTOPHBIX 3aHITUH YCTaHABIMBaeTCs CIEIMaIbHOE IMporpaMMHOe obecredeHue (mporpamma peueBod Hauranmu NVDA,
pedeBble CHHTE3aTOPBI, SKPaHHbIE JIYIIBI).

B yueOHble ayauTopum obecneuuBaeTcs OECHPENATCTBEHHBI NOCTYyNn A OOy4aloIIMXCS WHBAIMIOB U OOy4alomuXcs C
OTpaHWYEHHBIMH BO3MOXKHOCTSAMH 3I0pOBbS. B Kaxmol ayguropuu, rae oOy4daloTcs WHBAIMABI W JIHIA C OrPaHUYECHHBIMHU
BO3MOXHOCTSIMU 3/I0POBBsI, IIPEIyCMaTPUBAETCA COOTBETCTBYIOLIEE KOIMIECTBO MECT JUI OOYUAIOLIUXCSA C y4eTOM HapyHIeHHH HX
3II0POBBSI.

J71st oCBOCHUS AUCIUIIMHBL HHBAJIHUAAM U JIUIAM C OTPAaHHYESHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI IPEIOCTABIIETCS TOCTYI K HEYaTHBIM
WCTOYHHKAM, IMEIOLIMMCSI B HaydHOH OnOmoTeke Yenl 'Y, ¢ MOMOIIBIO CIEHANbHBIX TEXHHYECKUX CPEICTB; JOCTYII K DJIEKTPOHHBIM
HUCTOYHMKAM, TMPEACTaBICHHBIM B (OpME DICKTPOHHOTO JAOKyMEHTa B (QoHAe HayyHod Oubmmorekn UYenl'V wmm
JNIEKTPOHHO-OMOIMOTEYHBIX CUCTEMAaX, ¢ MOMOIIBIO CIEIHANBHBIX TEXHUYECKHX M NPOTPaMMHBIX CpeICTB (pabodee MecTo Uit
HE3psiYero MoJb30BaTeNlsi C MPOTPaMMHBIM OOecrieueHueM SKpaHHOro jgoctyma c¢ cuHte3oM peun NVDA, pabouee mecto ¢
KOMIIBIOTEPHBIM POJUIEPOM U KiiaBuaTypoil Clevy ¢ 60JbIMMy KHOIIKAMHE | C pa3IelSIOIIei KIIABUIIH HAKIIAIKOMN ).
YueOHO-MeToANUECKHE MaTepHaibl Ul 00YYaloNMXCs U3 YHCJIAa MHBAJIUIOB U JIMI C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 340POBbS
MPEIOCTABISIIOTCS B OpMax, aIaliTHPOBAHHBIX K OTPAHUYSHUSM UX 3I0POBbS U BOCTIPHUATHS HH(POPMAIIUH:
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JUost U1 ¢ HapYIICHUSIMU 3PCHUST:

- B IIeYaTHOH (hopMe yBEITHUEHHBIM HIPUPTOM,

- B (popMe DIIEKTPOHHOTO TIOKYMEHTA,

- B opme ayauodaiina,

- B IeyaTHOH opme mpudrom bpaiins.

JUoist U1 ¢ HapYIICHUSIMU CITyXa!

- B IIeyaTHO# (opme,

- B (popMe DIIEKTPOHHOTO IOKYMEHTA.

J7st un ¢ HapyLIIeHUsIMU OTIOPHO-/IBUTaTENILHOTO arapara:

- B IIe4aTHOH (opme,

- B )opMe IIEKTPOHHOTO TOKYMEHTa,

- B hopme ayauodaiina.

JlaHHBIH TTepedeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA 00yJalOMNXCsl.

JI7isl ’HBaJIMIOB U JIUII C OTPAaHHYCHHBIMU BO3MOYKHOCTSIMHU 3/I0POBbSI OCBOCHHE TUCIUILIMHBI MOXKET OBITh YACTHYHO WU TOTHOCTHIO
OCYIIECTBIICHO C UCIIOIH30BaHNEM AUCTAaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

Ipu npoBeieHUHN POLIETYPbI OLCHUBAHUS PE3YJILTATOB OO YUCSHHUs MHBAIH/IOB U JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbS IO
IHCIHMIUIMHE O00ECIIeYMBAETCs BBIMOJHEHHE CIEAYIOIIUX JOMOJHUTENBHBIX TPeOOBAaHWH B 3aBHCUMOCTH OT WHIVUBHAYAIBHBIX
0COOEHHOCTEH!, 00yUaroIuXcs:

a) gocTymHas popMma MpeIoCTaBICHIS HHCTPYKIUH N0 TIOPSIIKY MPOBEAECHHS POLEYPHI OLleHnBaHus (YCTHO, B TUCBMEHHOI (opMme,
B MUCBEMEHHOH opme mpudrom Bpaiiis, ycTHO ¢ HCHONIB30BaHHEM YCIIYT CYpIOIEePEBOAINKA);

0) moctrymHas ¢GopMa MpPEAOCTABICHUS 3aJaHUi OIICGHOYHBIX CpeicTB (B Me4aTHOH Qopme, B Me4aTHOW (GopMe yBEITMYCHHBIM
mpudTom, B meuatHoit popme mpudrom Bpaiisis, B hopMe SISKTPOHHOTO TOKYMEHTA, 33[aHHsI 3aUUTHIBAIOTCS aCCUCTEHTOM, 3aIaHuUs
MIPETOCTABIIIIOTCSI C HCTIOJIb30BaHUEM CYPJIONIEPEBOIA);

B) JIOCTymHasi (popMa HPEJOCTaBICHNS OTBETOB Ha 3ajaHMs (MHCBMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIIBIOTEpPE, MHCHMEHHO
uipudToM Bpaiins, ¢ uCmoab30BaHHEM YCIYT ACCHCTEHTA, YCTHO).

ITpu npoBeieHUH MPOLIEAYPHI OLICHUBAHUS PE3YJIbTATOB 00YUCHHSI WHBAIHUIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3I0POBBSI
IpeycMaTprUBaeTCs UCIIOIb30BaHNE TEXHUUECKHUX CPENICTB, HEOOXOAUMBIX M B CBS3M C MX MHIMBUAYAJIbHBIMH OCOOCHHOCTSIMH. DTH
CpencTBa MOTYT OBITh penocTaBieHbl Yenl' Y Wil MOTYT HCIONIB30BaThCsl COOCTBEHHBIC TEXHUYECKHE cpelcTBa. I[Ipu He0OX0IMMOCTH
WHBAJIMAaM U JIUIaM C OTPAaHWIEHHBIMH BO3MOXKHOCTSIMHU 3JJ0POBbS ITPEAOCTABIISETCS JOTIOTHATEIBHOE BPEMS JJISI IIOITOTOBKH OTBETA
Ha 3aJlaHus, IPOIeypa OLCHHBAHUS PE3yIbTaTOB 00YUCHNUS MO JUCUUILIMHE MOXKET MPOBOINUTHCS B HECKOJIBKO JTAIlOB.

[IpoBenenne mpoueaypsl OLCHUBAHUS PE3yIbTATOB OOYYSHHS WHBAIWAOB M JIMI C OTPAHWYEHHBIMH BO3MOXXHOCTSIMH 3OPOBBS
AOIIYCKACTCs C UCIOJIb30BAHUEM NJUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUH.
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03.03.02 ®u3uka, HanpaBJeHHOCTH (MPo¢uiab) «Pusukay, PI1/] mo aucuuninae « PU3NPaKTHKYM 10
aToMHo# pusnke», 2024 roq Hadopa, ouHas popmMa 00yIeHUs!

[IpopekTop mo yueOHo# paboTe yTrBepxaeHo 21.02.24 A.A. CanamaToB

Y4eHBIM COBETOM (PU3UIECKOTO (PaKymbpTeTa

[poTokon 3aceqanust Ne 08 ot 25.01.2024

[Ipencenarens YueHoOro coera
¢usnyeckoro QakympTera COTJIACOBaHO M.A. 3arpebun

3acenanuem kadenpsl odeil u Teoperudeckoii puzuKu

[IpoTokon 3aceqanus Ne 05 ot 18.01.2024

3aBenyromuii kapeapoit COIJIaCOBAHO A.E. Maiiep
ABTOpPBI (COCTaBUTEITH) A.E. Maiiep
A.A. Dbens

CTpykTypa padoueii mporpamMmMsbl cooTBeTcTByeT nmpuka3sy pekropa @®I'bOY BO «Heal V» ot «13»
anpes 2021 r. Ne 247-1



