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MHUHHCTEPCTBO HAYKH M BICLIEro oopaszoBanus PO

o . Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

®-Pabouyast mporpamma JUCHUIUTAHBI

1. IEJIM U 3AJAYUN OCBOEHUA JUCHUIIJINHBI:
Llesn ocBOeHMs AMCHUILUIMHBI: SBJISIETCS (POPMUPOBAHHME MPEACTABICHUN O SIBIECHUSIX
MHUKPOMHPA M COBPEMEHHOHN (PU3MUECKON TEOPUU ITUX SBICHHA:

3agaun 0CBOEHUSI TUCHUIIMHBI:

e  @OopMHUpOBaHUE CHUCTEMBbI 3HAaHWW O KBAHTOBOW TEOPHHM aTOMa, MOHMMAaHUE U MPO-
THO3UPOBAHUE IMOBEJCHHS aTOMOB BO BHEIIHHX MOJISIX, MOJIEKYJIaX U TBEP/BIX Telax;

e [lonyuenue npencTaBieHU O MPUHLMIIAX ONPEACIICHUS CIIEKTPa YHEPTUU aTOMOB U
OJIHORJICKTPOHHBIX BOJIHOBBIX (DYHKIIUH CTAIlMOHAPHBIX COCTOSHUM, ONPEICICHUS IMPOCTPaH-
CTBEHHOTO pacIpe/le]ieHHs] B aTOMaXx, BRIYMCIICHUS HAOII0aeMbIX U CPEJHUX 3HAUEHUN HEKOTO-
PBIX PUBNYECKUX BEITUYHH, XapaKTEPU3YIOIIUX COCTOSIHHUSI aTOMOB M ATOMHBIX YaCTHII;

e (dopMUpOBaHHE OMPEEIICHHBIX HABBIKOB SKCIIEPUMEHTAIILHOM paOOThI: BHIABH)KEHUS
TUIOTE3bl, MOCTPOCHHS YIPOIICHHBIX MOJENEH CIOXKHBIX MPOIECCOB, OOpaOOTKM M aHajIu3a
OTBITHBIX JaHHBIX, CIIOCOOOB OLICHKH YHUCJICHHBIX 3HAYCHUH (DU3UYECKUX BEJIWYUH U HX IO-
TPEITHOCTEH.

2MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

JlMcuuIuinHa SBJISIeTCs AUCLHUILUIMHON 1O BBIOOPY M OTHOCUTCA K 0a3oBoii yactu bioka
bl «/lucuumiauael (MOAYNN)» OCHOBHOW MPO(EeCcCHOHATBHON 00pa30BaTeNbHONW MPOTPaMMBbI
(OIIOII), ycranaBmuBaemoil By3oM. JlaHHasi IMCILMIUIMHA SBISICTCSI OJJHOM U3 OCHOBOIIOJIArar0-
IIMX JUCHUIUIMH B CHCTEME IMOJTrOTOBKH OakanaBpa mo HampaieHuto 22.03.01 Matepuaiose-
JICHUE U TeXHOJIOTMU MaTepuaioB. OHa OXBaThIBAET IIMPOKUN KPyT IpOOJIEM U JIEXKUT B OCHOBE
MOYTH BCEX TUCIMIUINH UHKEHEPHOT'O HAIPaBJIEHUS OJrOTOBKHU CIEIIMATINCTOB.

JvcuuiuinHa yuTaercs B 5 cemectpe 3 Kypca U 0a3upyercst Ha OTAENbHBIX KOMIIOHEHTaX
KOMIIETEHIIUH, c(hOPMHUPOBAHHBIX Y OOyUarOlUXCcs B X0J/I€ U3Y4YeHHs Kypca (PU3UKU U MaTeMa-
TUKH B CPEIHEN ILIKOJIE.

Jlis OCBOEHHS TUCHUIUIMHBI CTYIEHT JOJKEH MMETh CIEQYIOIINE «BXOJHBIC» 3HAHMS,
YMEHMSI, HABBIKU U KOMIIETEHIINH

e 3HaHue 0a30BBIX MOHATUN U ONpeeNeHU 001el (U3NKH, MOTYYEHHBIX B XO/€ U3Y-
YEHUS IIKOJIBHOIO Kypca (pU3UKY;

e  yMEHME YUTaTh YUeOHO-HAYUHYIO JIUTEPATypy;

® CHOCOOHOCTH MCIOJB30BaTh MaTE€MaTHUECKUW ammapar Ajs pelieHus (QU3N4ecKUX
3a1a4;

e  yMEHHUE IPUMEHATH MI0Jy4aeMbl€ HaBBIKH AJIS PEIICHUs NMPAKTUYECKUX 3a7ad B paM-
Kax J17abOpaTOPHOI o MPaKTHUKYMa;

® yMEHHE aHAJTU3UPOBATh PE3yJIbTAThl SKCIIEPUMEHTA U MPOBOJUTH HEOOXOJUMbIE Ma-
TEMaTHYECKHE BHIYUCIICHUSI.

Pe3ynbpTaThl OCBOCHMS IUCLMILIMHBI OyAyT HEOOXOIUMBI Ui JalibHEHIero mporecca
0o0ydeHHUs B paMKax MOATAMHOTro (GOpMHPOBaHUS KOMIETEHIIUN MPU U3YYEHHUH CIEAYIOLUIUX CIie-
[UATBHBIX TUCIUTUINH:

e Snepnas pusuka
e KBanroBas Teopusi. KBanToBast Teoprs KOHJEHCUPOBAHHOI'O COCTOSTHUS
o  OU3MKO-XMMUYECKUE METOAbI KOHTPOJIS U aHAJIN3a MAaTEPUaJIOB
e Du3nMYEeCKUE CBONCTBA TBEP/BIX TEI
® aTaKXKe /Ui NPOXOXKJICHUS y4eOHBIX U MPOU3BOACTBEHHBIX IPAKTUK, IPOEKTHOM Jesi-
TEJILHOCTU M HayYHO-MCCIIEI0BATEIbCKONW PaOOTHI.

dopma 3u3z2l




MHUHHCTEPCTBO HAYKH M BICLIEro oopaszoBanus PO
VY IIbSHOBCKHI rOCYAapCTBEHHbIH YHUBEPCUTET

dopma

®-Pabouyast mporpamma JUCHUIUTAHBI

3.HIEPEYEHD IINIAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 110 JIUCIU-
IIVIMHE (MOAYJIIO), COOTHECEHHBIX C IINTAHUPYEMbBIMHU PE3YJIbTA-

TAMUM OCBOEHUA OIIOII

[Tpouecc u3yueHus: AMCUUILIMHBI HAMpaBiieH Ha (JOPMHUPOBAHHE CIIETYIOIIMX KOMIETEHIIHIA:

Kox u HaumeHoBaHMe pe-
aJIu3yeMoil KoMNeTeH U

IlepeyeHb MIAHUPYEMBIX Pe3YJIbTATOB 00yUYeHHSsI 1O JTUC-
HMILTHHE (MOIYJII0), COOTHECEHHBIX C MHAUKATOPAMH /10-
CTHKEHHUS KOMIIeTeHITHH

OIIK-1
Crnioco0eH periaTh 3a1a4uu
npodeccnoHaLHOM J1es-
TEJILHOCTH, IIPUMEHSISI Me-
TOABI MOJACIMPOBAHUA, Ma-
TEMaTHYECKOT0 aHaIN3a,
CCTCCTBCHHOHAYYHBIC U
O0IIIEHHKEHEPHBIC 3HAHUS

3HaTh: OCHOBHBIC TIOHSTHS U 3aKOHBI aTOMHOU (DU3HKH, Tpa-
HUIIBI UX IPUMEHUMOCTH,

YMmerhb:

- MPUMEHSTH 3aKOHBI aTOMHOM (PU3UKH M KBAHTOBOH MEXaHUKH
JJIA OIIMCaHUA IBHMXKCHHA MUKPOYACTHUIL: IIPABHUJIBHO BI)I6I/IpaTI)
CHUCTEMBI OTCYETA, pelIaTh 33J1a4i Ha COOCTBEHHBIC 3HAUCHUS
JUJIA H‘pOCTGﬁHIPIX CJIy4acB OAHOMCPHOI'O ABHMXXCHU A, UCII0JIB30-
BaTh OIEPaTOPbl COOTBETCTBYIOIINUX JUHAMUYCCKUX TIEPEMEH-
HBIX 1 COOTHOIICHUA MCXKIY HUMMU,

- onepupoBaTh GU3MIYCCKUMHU BETUYMHAMU PA3IMIHON MaTeMa-
TUYECKOHN MTPUPOJIbI, UCIIOIB30BATh 3JIEMEHTHI TEOPUHU OlEepa-
TOPOB U TEOPHH BEPOSTHOCTH;

- UCIIOJI30BAaThb AJIsA OTOI'O MCTOJbI U 3HAHMA, IIOJIYUCHHBIC IIPpH
W3YYCHHUU JPYTUX PUBNYECKUX U MATEMATUYECKUX TUCIUTUIHH.
Baanern:

— HaBBIKAMH TPAKTUYECKOT'O NMPUMEHEHHS 3aKOHOB M MOJIEJICH
(I)I/I?,I/IKI/I K pGHICHI/IIO KOHKpCTHI)IX CCTCCTBGHHOHay‘IHI)IX n TCX-
HUYECKUX TIPOOIEM

4.1.

4.0 BEM JIUCIUIIJINHBI

O0beM TMCHUNJIMHBI B 3a4eTHBIX equHunax (scero) — 6 3ET.

4.2. Tlo Buaam y4eOHoii padoThl (B yacax):

KosanyectBo uyacoB (popma oGyuenusi- ouHasi)

Buj yueOHoii padoThl Bcero no mia- B 1.4. mo cemecTpam
HY 5 6 7-8
1 2 3 4 5
KonraktHas pabota 00y- 90 90
YarOIIUXCS C MPEToaaBa-
TEJIEM B COOTBETCTBHHU C
YII
AyIUTOpHBIE 3aHATHUS:
o Jlexuu 36 36
(BT.u. 0_ IlpID)*
® CEeMUHapHI U 18 18
NPaKTUYECKHE 3a-
HATHS
dopma 4u3 21
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dopma

®-Pabouyast mporpamma JUCHUIUTAHBI

(B1.u. 0 IIpIl)*

e 1abopaTopHbIie 36 36
paboThI, MPaKTH-
KYMBbI
(BT1.u. 0 IIpIl)*
CamocTrosTenpHas pado- 90 90

Ta

dopma TEeKyIIEero KoH-
TpOJIsl 3HAHUU U

OTBeTH Ha BOIIPO-
CBI TTPH 3aIUTE

OTBeTHI Ha BOIIPO-
CHI IIPY 3AIUTE

KOHTPOJIS n1ab0opaTOpHBIX nabopaToOpHBIX
CaMOCTOSITENILHOM pabo- pabor, pabor,

THI KOHTP.paOOTEI KOHTP.pabOThI
Bunbl npoMexyTouHOR Dk3ameH (36) Ok3ameH (36)
aTTecTanuu (K3aMeH,

3a4er)

Bcero yacos no aucuu- 216 216

IIJINHC

* B cnyuae Heobxo0umocmu UCHONb308AHUS 8 YUEOHOM npoyecce 4acmuyHo/ UCKAIOUUMENbHO
OUCMAHYUOHHBIX 00pA308aMENbHBLIX MEXHONo2UN 6 mabauye uepes Cileul YKA3bl8Aemcs

Koauuecmeo

yacos pabomol

OUCMAHYUOHHOM (hopmame ¢ NPUMeHeHUeM dJIeKMPOHHO20 0OYYEeHUsL.
*yacwr [Ipll no oucyunaune ykazvigaromes ¢ coomsemcmsuu ¢ VII, 6 ciyuae, eciu OUCYuniunou
npeodyCMOmMpPeHO 8bINOJIHEHUE OMOETbHBIX JNIeMeHmo8 pabom, cesA3aHHbIX ¢ bydyueli npogeccu-
OHANILHOUL 0esIMeNbHOCMbIO 00YYAIOUWUXCAL.

HIIC ¢ obyuarowumuca 011 NpoOBeOeHUs 3aAHAMUL 8

4.3. Conep:xaHue TMCUMILIUHBI (MoayJisi.) PacnipenesieHue 4acoB 1o TeMaM ¥ BUIaM

yueOHO# padoThI:

®dopma 00yueHus: OUHas

Buabl yueOHBIX 3aHATHH (I)opMa
AyAUTOpPHBIE 3aHITHS Sanga- TeKYIIero
Jladopa- THA B Camo-
Haspanmue pas- IIpakTu- P LD
Bcero TOPHBIE HHTEP | CTOATENb | spopui
JeJI0B M TeM yeckKue
Jlekuun pa6o- aKTHB Has pa-
3aHATHS, N
TBI,IPAKTH HOW oora
CeMHHAPBI
KYMBI dopme
1 2 3 4 5 6 7
Paszoen 1. Pazsumue k6anmogulx npedcmaegierutl
1. 1. Knaccuue- | 6 2 2 1 1 1
CKas Teopus
HA3ITYYEHUS
YEpPHOro Tea.
®opmyina P»-
nest-JI>xuHca.
KBaHTOBBIIT Xa-
paKTep u3iyde- Kon-
Huda. Popmyna TPOJIbHBIE
[Inanka. 3akoH paboThI
Credana- (2), no-
bonbpumana. 3a- MYCK K
dopma 5u3 21
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VY IIbSHOBCKHI rOCYAapCTBEHHbIH YHUBEPCUTET Popua
®-Pabouast nporpamMma JUCLIHILTHHEI
KOH BuHa. BBITTOJTHE-
2. 2. Kopnycky- | 8 1 1 4 4 1 HUIO J1a0.
JISIPHBIE CBOM- pabo-
CTBa cBeTa. 3a- TBL,OK3aMe
KOHBI (0TOd (- H
dexra. -1
Kommrona.
3. KBanToBanue | 3 1 1 1
IEUCTBUSL.
KBaHTOBBII1 OC-
UAJUISITOP.
Pasoen 2. Keanmosas meopus bopa-3ommepghenvoa
4. Mognens arto- | 7 2 2 2 2 1 Kou-
ma bopa. Omnbl- TPOJIbHBIE
Tel @DpaHka paboThI
I'epua. (2), no-
MyCK K
BBITIOJTHE-
HUIO J1a0.
pabo-
TBI,PK3aMe
H
Pazoen 3. OcrosHble nON0ICEHUA K6AHM OGO MEXAHUKU
5.BosiHOBBIE 7 1 1 4 4 1
CBOMCTBA Ya-
crum. Crar.
CMBICJT BOJTH-
0BOW (QyHKIIUU.
CranpapTtHbIe
TpeOOBaHUS
6. Oneparopsl | 3 1 1 1
7. YpaBHeHHE 6 1 1 3 3 1 Kon-
[lIpenunrepa. TPOJIbHBIE
CaoiicTBa B-X paboThI
bynkuuit. B-s (2), no-
GyHKIUS | IIyCK K
YPOBHH 3HEp- BBITIOJTHE-
T'MHU YaCTULEI B HUIO 71a0.
OECKOHEUHO pabo-
TyOOKO# To- ThI,2K3aMe
TEHIIHAIbLHOM H
sIMe.
8. Pemenue yp- | 3 1 1 1
a llIpennnrepa
JUISL TIOTEHIIH-
aJIpHOTO Oapbe-
pa. TynHemns-
HBIH 3 DeKT.
dopma 6 u3 21
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Pazoen 4. Amomul ¢ 00HUM 6aNEHMHBIM INEKMPOHOM
9. Peenne yp. | 7 1 1 4 4 1 Kon-
[lIpenunrepa TPOJIbHBIE
JUTSL BOZIOPOJIO- paboThI
MoA00HOr0 (2), no-
aroma. KBanro- IIyCK K
BBIC YMCJIA. BBITIOJTHE-
10, Bep-tb 1ipo- | 4 1 1 1 1 1 o 1ad.
CTPaHCTBEHHO- pabo-
ro pacupenene- TBI,DK3aMe
HUS 3JIEKTPOHA i
B aTOME.
11. Cnextpsbl 9 1 1 6 6 1
BOJIOPOJIOIIO-
JIOOHBIX aTo-
MOB.
12. llemounsie | 9 1 1 6 6 1
METaJIbl.
Pazoen 5. Mukpouacmuyl 60 6HeuwtHeM MAZHUMHOM noJle
13. 'mpomaru- | 7 2 2 1 1 2
HOE OTHOIIIE-
Hue. OnbIT
[IIrepHa-
I'epnaxa
14. Tonkas 4 1 1 2
CTPYKTypa
YPOBHEM dHEP- Kon-
TUHn TPOJIbHBIE
15. Mexanuue- | 4 1 1 2 paboThI
CKHE€ MOMEHTBI (2), no-
aTomoB. [Ipa- IIYCK K
BHJIA CJIOKEHUS BBITIOJTHE-
MOMEHTOB. HUFO J1a0.
MarsutHsbie pabo-
MOMEHTBI aTO- TBI,DK3aMe
MOB. MHOXH- H
tenb Jlange.
16. O0bscHe- 4 1 1 2
HHE aHOMAJTh-
HOro pdexra
3eemaHa.
17. MarauTHbe | 4 1 1 2
pEe30HaHC.
Pazoen 7. Teopusa nepuoouueckoit cucmemul 11eMEeHMO8

18. Knaccugpu- | 5 1 1 1 1 2 Kon-
KaIus dJIeK- TPOJIbHBIE
TPOHHBIX CO- paboThI

dopma 7Tu3 21
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CTOSIHUH. (2), no-

19. OcnoBubie | 4 1 1 1 1 1 MyCK K

TEPMbI aTOMOB. BBINOJIHE-

[TpaBuna XyH- HUIO 71a0.

Ja. pabo-

20. Peurrenos- | 3 1 1 1 TBI,2K3aMe€e

CKHE CIICKTPBHI. H

Pazoen 8. Cmpoenue u ceoiicmea mMoJ1eky.

21. IIpupona 7 2 2 1 1 2 Kon-

XUMHYECKHUX TPOJIbHBIE

cu. Banent- paboTbl

HOCTb. (2), no-

22. Duepretu- | 12 2 2 6 6 2 yCK K

YecKHe YPOBHU BBITOJIHE-

JIByXaTOMHOM HHIO J1a0.

MOJICKYJIBI. pabo-
ThI,2K3aMe
H

Pazoen 9. Keanmoeuwie ceoiicmea meépovix mei

23. Cnextp 9 1 1 6 6 1 Kon-

DHEPIUi dJIeK- TPOJIbHBIE

TpoHoB B TT. paboThI

24 Duepreruyec | 4 1 1 1 1 1 (2), no-

KHE 30HBI. MyCK K
BBITIOJTHE-
HUIO 71a0.
pabo-
ThI,2K3aMe
H

Pa3zoen 10. Keanmoewle 2enepamopui

25. CrnoHTtas- 2 1 1 Kon-

HBIE U BBIHYX- TPOJIbHBIE

JICHHBIE TIepe- paboThI

XOJIbI B Bellle- (2), no-

CTBE. MyCK K

26. Ycumnenue 2 1 1 BBITIOJIHE-

CBEeTa HUIO J1a0.

27. KBantosele | 4 1 1 1 1 1 pabo-

CHUCTEMBI C Tpe- ThI,2K3aMe

MsI YPOBHSIMHU. H

Pazoen 11. IIpoyeccovl 6 nnazme

28. Xapakrep- 6 2 2 1 1 1 Kon-

HbIE CBOMCTBa TPOJIbHBIC

TIJ1a3MBl. paboThI

29. Heynipyrue | 6 1 1 3 3 1 (2), no-

CTOJIKHOBEHUS MTyCK K

AJIEKTPOHOB C BBITIOJTHE-

aTOMaMH. HUIO J1a0.

30. DrexTpo- 4 1 1 1 1 1 pabo-

dopma 8u3 21




MI/IHI/ICTCPCTBO“HayKI/I U BBICLIETO 96pa303aﬂnﬂ PO dopua
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET
®-Pabouyast mporpamma JUCHUIUTAHBI
IIPOBOAHOCTDH ThI,OK3aM¢C
TUIA3MBI. H
Utoro: 144 36 18 36 36 90

5.COAEP) KAHUE JUCIIUJINHBI (MOY JIS)

Pa3zgea 1. Pa3BuTHe KBAHTOBBIX NpeACTABIECHUI

Tewmsl: 1. JIBe Touku 3peHus Ha npupoxay cBeta. Kiaccuueckas Teopust U3JIy4eHUs YEPHOTO Tea.
®opmyna Panes-/Ixunca.

2. KBanToBbii xapakrtep uznyueHus. @opmyna Ilnanka. 3akon Credana-bonbnmana. 3akon Bu-
Ha.

3. ®oroanekrpuueckuii apdext. 3akonsl porodddexra. OdbsacHenue potorddexra ¢ BOTHOBOMN
TOYKHU 3PCHUS.

4. ®opmyna DitHmreiina A Gotodddexra. DOTOHBL.

5. PaccesHue 351eKTpOMarHUTHBIX BOJIH HA 2JIEKTPOHAX.

6. Knnaccuueckuii moaxos. ToMcOHOBCKOE paccesiHue 3JIEKTPOMAarHUTHBIX BOJH.

7.93¢ddextr Komnrona. O6wsicuenune 3¢pdexra Komnrona.

8. udpakuus cBera Ha AByX mensx. OObsACHEHHE C BOJHOBOM M KOPIYCKYISPHON TOYEK 3pe-
HUSL.

Pasnen 2. KBanToBasi Teopusi bopa-3ommepdennaa

9. KBantoBanue aelctBus. CHEKTpbl SHEPruM KBAHTOBBIX cucTeM. HacTuia B NOTEHIMAIbHON
aMe OeCKOHeYHOU I1yOuHbl. KBaHTOBBIN OCLUILIATOP.

10. DkcnepruMeHTaIbHBIE OCHOBaHMSI KBAHTOBOM TEOPUM aTOMOB. ATOMHbIE crieKTpbl. [lnane-
TapHasi MOJIeNIb aTOMa U €€ HeCOCTOSATENIbHOCTb.

11. KpyroBslie opOoUTEI BOOPOIONOA0OHBIX aTOMOB. CHEKTp UX SHEPTUH.

12. CnexTphl U3Ty4eHUs U TOTJIONICHHUS CBeTa aToMOM Bojopoaa. [locrosiaaas Punbepra. M3o-
TOIIMYECKUN cABUT. HemocTaTku cTapoil KBAHTOBOW TEOPHH.

Pa3nen 3. KopnyckyJ/isipHO-BOJTHOBBIE CBOMCTBA YacTHL BemecTBa. OCHOBHBIC MOJIOKEHHUS
KBAaHTOBOW MeXaHUKHU

13. T'unore3a ne bpoitna. Judpakuus 351eKTpoHOB. DKCIIEPUMEHTAIbHOE 00HAPYKEHUE BOJIHO-
BBIX CBOMCTB Mukpouactuil. OnbIThl JleBuccona u Jlxepmepa.

14. MpbIcneHHBIH ONBIT 10 JTU(GPAKINUU AJIEKTPOHOB HA JBYX HIENSAX. AMIUIUTYAA BEPOSATHOCTH.
OcHoOBHbBIE TIOJIOKEHUSI KBAaHTOBOM MexaHuku. YpaBHeHue lllpenunrepa. BonHoBas ¢yHKuus.
CranpapTHble TpeOOBaHMUS.

15. Pemenue ypaBHenust Lllpénunrepa s cBoOOAHO ABMKYyLIeHcs yacTuibl. Hopmuposka
IUIOCKHUX BOJIH.

16. Jlokanm3oBaHHas vactuna. [IpuHIMT cynepro3uru. BeposTHOCTh HaTH ompenené¢HHOe
3HaueHue UMIyibca. COOTHOLIEHHE HEONPEAECIEHHOCTEH.

17. Cpennue 3HaueHus pusndeckux BenndyuH. Onepatopbl. OCHOBHON MOCTYJIaT KBAaHTOBOW Me-
XaHUKU.

18. Ponb coOcTBeHHBIX 3Ha4eHUH orepaTtopoB. COOCTBEHHBIE COCTOSIHHA. 3ajada Ha COOCTBEH-
HbIE 3HAUEHUS OllepaTopa YHEPTUH.

19. BeposiTHOCTH [TO3BOJICHHBIX 3HAUCHHUN (PH3UUECKUX BEINYHMH. Y CIIOBHE OJTHOBPEMEHHOM U3-
MEPUMOCTH Pa3JINYHbIX JUHAMUYECKUX IEPEMEHHBIX.

20. KBanTOBaHHEe MTPOESKIIMH MOMEHTA UMITYJIbCA, KBaIpaTa MOMEHTA UMITYJIbCa ¥ SHEPTHH POTa-
TOpA.

21. Pemennie ypaBaenus lllpenuHrepa B 3aade 0 4acTHIIE B TIOTCHIMAIBHON siMe OECKOHEUHOM
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rnyounbl. CriekTp sHepruid yactuiibl. Habop BOJHOBBIX (PyHKITHIA.
22. TynHenbHbIN 3QQexT. bapbep npon3BoiIbHOMN HOPMBL.

Pa3nes 4. ATOMBI ¢ OJHUM BaJICHTHBIM 2JIEKTPOHOM

23. Ypasuenue lllpeaunrepa ans 4acTHIBI B LEHTPAJbHO-CUMMETPUYHOM Imojie. Pa3nenenue
nepeMeHHbIX. OpOUTaNbHOE U MATHUTHOE KBAHTOBBIC YUCIIA.

24. TloHsTHE O pelIeHuN paguanbHON yacTu ypaBHeHus LlpenuHrepa nis 4acTUIbl B KyJOHOB-
ckoM nosie. KBaHTOBBIE Unciia. BeIpOXKACHUE COCTOSHUMN.

25. PaguanbHast 3aBUCUMOCTD INIOTHOCTH JIEKTPOHHOr0 00J1aKa B aTOMe BOJOPO/Ja.

26. YpOBHU 3HEPTrUU aTOMOB HIETOYHBIX MeTaJUI0B. Pazpemennsie nepexoipl. CrieKTphl U3Iyde-
HUS aTOMOB ILEJIOYHBIX METAUIOB. TOHKAsA CTPYKTYpa JIMHUM U3JIy4EHUS.

Paznen 5. Mukpo4acTulbl BO BHEIITHEM MATHUTHOM I10JI€

27. OpOuTanbHBIA MarHUTHBIA MOMEHT JJIEKTpoHA. KBaHTOBaHME MAarHUTHOTO MOMEHTA U €T0
npoekuuu. Maraeton bopa. MarHUTHBIE MOMEHT BO BHELITHEM Mar-HOM II0JI€.

28. MukpodacTuiia BO BHEITHEM MarHUTHOM ToJie. O0bsicHeHue mpoctoro g dexra 3eeMana.
29. T'unoresa o cniune. OnbiT HlTepHa u ['epnaxa.

30. IlomHbIi MOMEHT WMIyJbca 3JIeKTpoHa. CHHH-OpOMTANTBHOE B3aMMOJCHCTBHE. TOHKas
CTPYKTYpa JIMHUU.

Pa3ngen 6. Mexannyeckne 1 MArHUTHbIE MOMEHTHI MHOT03JIEKTPOHHBIX ATOMOB

31. Mexann4eckrue MOMEHTBI aTOMOB. [IpaBuia cliokeHUss MOMEHTOB.

32. Marautabsle MOMEHTBI aTOMOB. MHOXuTens Jlanzae.

33. O6bpscuenmne anoManbHOTO 3 ekra 3eemana. CunbHoe nose. Dddekr [Tamena-baka.
34. DKcriepuMeHTaIbHOS U3MEPEHUE MAarHUTHBIX MOMEHTOB aTOMOB. MarHUTHBIN pe30HAHC.

Paszpnen 7. Teopusi nepuogH4eCKOM CHCTEMbI 3JIEMEHTOB

35.Teopust mepuoguveckoi cUCTEMbl 3yeMeHTOB. Kiaccudukainus JIeKTPOHHBIX COCTOSHUM.
WneanbHas TabnuLa 3JI€MEHTOB.

36. OcHoBHEIE TepMBbI aTOMOB. [IpaBuna XyHza.

37. PeHTreHoBCKHME CHEKTphl. XapaKTepUCTHUYECKOE PEHTTeHOBCKOoe M3iydeHue. OmnpeneneHue
PEHTI€HOBCKUX YpOBHEW sHEepruu aroma. OnpeaeneHue JIMH BOJIH PEHTT€HOBCKUX JIy4yeH.

Pa3nes 8. Ctpoenue u cBoiicTBa MoJIeKY.JI

38. Ctpoenue u cBoiicTBa Mosekysl. Monekyna Bogopoaa. Ilpupona xumudeckux cui. BaneHt-
HOCTb. OOBsICHEHHS HACBhIICHUA W HAITPABJIICHHOCTH XUMHUYCCKOI'O BSaHMOHeﬁCTBHﬂ.

39. DHepreTUyeckre YpOBHHU JBYXaTOMHOM MOJIEKYJBbl. DJIEKTPOHHbBIE, KoJebaTelbHble U Bpa-
niarenabHble ABMKeHUs. CrieKTphl n3nydeHus. OmoopucueHuns u GocPopuCIeHIHS.

40. CrieKTpbl TOTJIOIIEHHS IByXaTOMHBIX MOJIEKYJI.

Pa3nen 9. KBanToBBIE CBOIiCTBA TBEPABIX TeJI

41. TIpoGiiema ompeaesieHus] YHEPTETUUYECKOTO CIIEKTpa AJIEKTPOHOB B TBepaAoM Tene. [Ipubiu-
JKE€HUE CBOOOIHBIX ANMEKTPOHOB. CIIEKTp dHEPTrHil 21eKkTpoHoB. DHeprus epmu. Pacnpenenenue
®epmu-/upaka. [I10THOCTH COCTOSTHUIM.

42. DHepreTUdYecKue 30Hbl. 30HHBIE MOJIENH MMPOBOHUKOB, JUIEKTPUKOB U MOTYIIPOBOTHUKOB.
[TpumecHbIie momynpoBOAHUKH. [I[pOBOIMMOCTD B MOTYITPOBOTHUKAX.

Paspnen 10. KBanToBbIe reHepaTopsl
43. CnoHTaHHbIe U BBIHY)XJCHHBIE mepexoibl B BemiectBe. Koadduuuents! DitHiuTeitna. dop-
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Mmyina [Inanka.

44. Ycunenue cBeTa Npu MPOXOXKACHUM uepe3 BellecTBO. MHBepcHas 3ace€éHHOCTH YypOBHEH
SHEPTUU aTOMOB.

45. KBaHTOBBIC CHCTEMBI C TPEMsI YPOBHSIMU. Y CIIOBUE CAMOBO30YKICHUS ONTHIECKOTO KBAHTO-
BOro rereparopa. Croricta uznydenus OKI'.

Pa3zgea 11. IIpoueccsl B miiazme

46. XapakTepHble CBOMCTBa IIa3Mbl. KBasMHEUTpaIbHOCTHh IUIa3Mbl. JleOaeBCKuil paguyc u
JICHTMIOPOBCKAas 4acTOTA.

47. Yupyrue CTOJKHOBEHUS 3JIEKTPOHOB C aTOMaMH. Y CTAHOBJIEHHE MOHU3AIIMOHHOTO PABHOBE-
cus B tu1asme. CpenHsis SJHEPIUs yCTAHOBUBILETOCS Xa0TUYECKOIO ABUKCHHUS JIEKTPOHOB.

48. Heymnpyrue CTOJIKHOBEHHUS 3JEKTpOHOB ¢ aromamu. Ombitel @panka u ['epua. IIpoueccs
nonusanuu raza. opmyna Caxa.

49. DneKTpOnpOBOJHOCTH MJIa3Mbl. TemmepaTypHas 3aBUCHMOCTD POBOAUMOCTH TIJIA3MBI.

6. TEMbI IPAKTUYECKHNX U CEMUHAPCKHUX 3AHSTUM

Pa3znen 1. Pa3BuTHe KBAHTOBBIX NpeACTABIECHUI
Tewmsr: 1. Knaccuueckast Teopust usitydenus uepHoro tena. @opmyna Panes-Jxunca.
2.KBanToBbiii xapakrep uznydenus. @opmyna [lnanka. 3akon Credana-bonbumana. 3a
KOH BuHa.
3. ®oroanekrpuueckuii 3 dext. Popmyna DitHmreiina 1ia Gotodrddexra. POTOHBI.
4.9¢dext Komnrona. O6bscuenne r3pdexra Komnrona.

Pa3nen 2. KBanToBasi Teopusi bopa-3ommepdennaa

5.KBanroBanue aeiictBus. YacTuna B NOTEHIMAIBHON siMe OECKOHEUHOM ITyOHHBI.
KBaHTOBBII OCHUILIATOP.

6.KpyroBsie opOUTHI BOJOPOIOTIOIOOHBIX aTOMOB. CIIEKTp UX SHEPTHil.
7.CIeKTpbI U3JIy4EHHUS U TOTJIOLICHHS CBETa aTOMOM BOJIOPO/A.

Pa3gen 3. OcHOBHEBIC OJIOKEHHMSI KBAHTOBOH MEXaHUKH

7.Pemienue ypaBHenus Llpénunrepa 1 cBob6oaHo ABMKYyLIeHcsa yacTuubl. CooTHole-
HUE€ HEONPEIEICHHOCTEMN.

8.3a1aua Ha COOCTBEHHBIE 3HAUEHUS OIlepaTOpa YHEPIUH.

9.KBaHTOBaHNE NMPOEKIIMM MOMEHTA UMITYJIbCa, KBaJpaTa MOMEHTAa UMIIYJIbCa U SHEPTrUuu
poraropa.

10.Pemienne ypasuenust lllpenunrepa B 3ajjaue 0 yacTHIIE B MOTEHIMAIBLHON siMe Oecko-
HeuHOoU riyOuHbl. CriekTp sHepruil yactuiibl. Habop BOTHOBBIX (yHKIUH.

11.Tynnenbubiit 3gdext. bapbep npon3BoiIbHON GOPMBL.

Pa3pnen 4. AToMBI ¢ 0ITHUM BAJICHTHBIM 3JIEKTPOHOM

12.PagnanpHasi 3aBUCUMOCTb IJIOTHOCTH SJIEKTPOHHOTO 00J1aka B aTOME BOJAOPO/IA.

13.YpoBHM 3HEpruM aTOMOB IIETOYHBIX METAIOB. CHEKTPHI U3JIyYEHUs] aTOMOB IIEJI0Y-
HBIX METAaJIJIOB.

Pazgea S. MukpoyacTuubl BO BHEIIHEM MATrHUTHOM I10J1€
14.0pOuTanbHbIil MAarHUTHBIA MOMEHT 3JIeKTpoHa. KBaHTOBaHME MAarHUTHOTO MOMEHTA U
ero npoekuuu. Maraeron bopa.
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15.MukpoyacTuIia BO BHEIIIHEM MarHUTHOM 1oje. O0bsicHeHue mpoctoro addexra 3ee-

MaHa.
16.ITonHBIE MOMEHT UMITyJIbca AMeKTpoHa. CriuH-opOuTanbHOE B3auMozeicTBue. ToH-

Kasi CTPYKTypa JIMHUMN.

Pa3znen 6. Mexanuveckne 1 MATHUTHbIE MOMEHTHI MHOT03JIEKTPOHHBIX ATOMOB
17.Mexanuyeckre MOMEHTHI aTOMOB. [IpaBuia cioXeHust MOMEHTOB.

MarauTHbele MOMEHTBI aTOMOB. MHOXUTENb Jlane.

18. AnomanbHbIHN 3¢ dekt 3eemana. CunbHoe niosie. Dddekr [Tamena-baka.
MarHuTHBIN pe30HaHC.

Pa3zgea 7. Teopus nepuoan4ecKo CUCTEMbI 3JIEMEHTOB
18. Knaccudukanus 3meKTpoHHbIX cocTosHUN. OcHOBHBIE TepMbl aTOMOB. [IpaBuia XyHna.
19.PeHTreHoBCKHE CHEKTpbl. XapaKTepUCTHUUYECKOE PEHTICHOBCKOE u3ilydeHue. TopmosHoe
PEHTI'€HOBCKOE U3JIy4YEHUE.

Pa3pnen 8. CtpoeHue u cCBOMCTBA MOJIEKY.JI
20.DHepreTuvecKrue ypOBHH JIByXaTOMHON MOJIEKYJIb. DJIEKTPOHHBIE, KoeOaTeIbHbIe 1 Bpallla-
TEJIbHBIE ABHIKEHHUSL.

Paznen 9. KBanToBbIe CBOMCTBA TBEPABIX TeJ
21.IIpubnmxenue cBOOOAHBIX 3JEKTPOHOB. CIEKTp SHEPTHil IEKTPOHOB. DHEPTHUs
®epmu. Pactipenenenune depmu-/upaka. [ImoTHOCTE COCTOSIHUM.

Paznea 11. IIpoueccsl B miiazme
22. JlebaeBckuii paguyc u JeHrMIopoBckas yactota. @opmyna Caxa.
23.251eKTpONpOBOIHOCTD 1a3Mbl. TemneparypHas 3aBUCMMOCTb POBOAUMOCTH I1JIa3Mbl

7.JIABOPATOPHBIE PABOTbBI
PA3JIEJI 1. Pa3BuTHe KBAHTOBBIX NpeICTaBJIeHUH
Pa6ota 1. U3yuenue BHemHero ¢poro3ddexra. Mzmepenne nocrosuuoii [nanka.

Pa6ota 2. Onpezenenne nepBoro noTeHIMaza BO30yKIeHNs aTOMOB KCEHOHA.

PA3JIEJI 2. Kopnycky/1sipHO-BOJIHOBbIE CBOMCTBA YacTHIl BellecTBAa.

Pa6ora 3. U3mepenue pasmepoB aroma kceHoHa B dddekre Pamzayapa.
PA3JIEJI 4. ATOMBI ¢ OAHUM BAJIEHTHBIM 3JIEKTPOHOM
Pabota 4. 3yueHue cnekTpa aTOMOB BOJIOPO/IA.

PabGora 5. Onruueckue CIICKTPBI HICJIOYHBIX MCTAJIJIOB.

PA3JIEJI 8. CTpoeHne 1 CBOMCTBA MOJIEKYJT

PaGota 6. M3yueHue cnekTpa AByXaTOMHBIX MOJIEKYI (HO/Ia).
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PA3JIEJI 7. KBaHTOBBIE CBOMCTBA TBEPAOIO TeJIa

Pabora 7. U3mepeHue OTHOILIEHNUS IUIOTHOCTH 3JI-HOB B METaJlIax CIiasi TEPMOIIApHI.

PA3JIEJI 11. IIpouecchl B miia3me.

Pabora 8. Onpenenenue TeMnepaTypbl U KOHIEHTPALIUU 3JIEKTPOHOB B IUIa3Me.

8.TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbIX PABOT, PE®@EPATOB

KypcoBsie paboTtsl 1 pedeparsl no kypcy Pusnka aToma HEe IPEAyCMOTPEHBI.
TexcTbl KOHTPOJIBHBIX padoT. BuileTbl KOHTPOILHON PadoThI (IpUMep):

buner 1.

1.Yro Takoe 0607109Ka U T010607I09Ka, ¥ 4TO 03HauaeT 3amuck: (a) 2p°. (6) 4d°. (8) 3sk. (r) 5g'°.
2.0npenenuTe TEPM OCHOBHOTO COCTOSIHUSI aTOMa KpeMHus (Z=14).

3. Haiiiure KHHETHYECKYIO SHEPTHUIO AJIEKTPOHOB, BHIPhIBAEMbIX ¢ K-000J0YKH aTOMOB HHUKEIs
Kq-n3mydyenuem 30mo0ra.

4. Tlpocroit unu cnoxxubiid 3¢ dext 3eemana oOHAPYKUBAIOT B CIIa0OM MAarHUTHOM IIOJIe CIEK-
TpaJIbHbIE TUHUH, 00YCIIOBIEHHbIE Iepexogamu 3D2 =>3P27?

buner 2.

1.Kakue "3 nepeyucieHHbIX COCTOSIHUM He peanu3ytorca? [louemy?:

(a) 1p° (6) 2p° () 3g™ (r).

2. Ucnonp3ys npasuna XyHIa, HAUAUTE TEPM OCHOBHOTO COCTOSIHMSI aTOMa, MJIEKTPOHHAsI KOH-
(burypanus He3anoNHEHHOH 0A060I04KH KOTOPOro nd?.

3. IIpu yBenn4yeHHUU HaANpsKEHUs Ha PeHTreHoBckoi TpyOke ot 10 mo 20 xB pasHocTh anmuH
BOJIH Ky-TMHUU U KOPOTKOBOJIHOBOM IpaHMIIbI CIUIOLUIHOTO PEHTI€HOBCKOI'O CHEKTpa YBEJIUYH-
Jach B TpH pa3a. Kakol 2JIeMEHT UCTOIb30BaJICA B KAUECTBE aHTHKATOAa?

4. N300pa3ute cxeMy BO3MOKHBIX MEPEXO/I0B B c1a00OM MarHUTHOM II0JI€ 3€€MaHOBCKUX KOM-
MOHEHT CIEKTpaJIbHON TUHUU 2D3/2 ->2P3).

buner 3.

1. (a) CkoapKO 2JEKTPOHOB MOXKET OBITh B N = 4 oOosouke? (0) KakoBbl ero momo60109ku 1
CKOJIBKO 3JIEKTPOHOB MOXKET OBbITh B KaX/1011?

2. Omnpenenute TeEpM OCHOBHOI'O COCTOSTHUS aToMa docdopa (Z=15).

3. 3. KakoBa MakcuMainbHasi SHEPrUsi pEHTTEHOBCKOTO U3ITy4eHUs] CBUHIIA?

4. Tlpocroit ninm cinoxHubI 3GhekT 3eemMana 0OHAPYKUBAIOT B CJ1A00OM MarHUTHOM TOJie CIeK-
TpaJbHbIE TUHUU, O0YCIIOBIEHHBIE epexonamu 514->5H4?

buner 4.

1. (a) Kakoe mMuHHMManbHOE 3Ha4YeHHE |BO3MOXKHO JUIsi TOJ000JIOUKH, KOTOpas conepkut 11
anekTpoHoB? (6) Ecin moo0onouka HaxoauTes B n = 5 000J7104Ke, TO KAKOBO CIIEKTPOCKOIHYe-
ckue 0003HaYeHHe i 3TOro aroma?

2.Wcnonp3ys npaBuia XyH/Aa, HaAlMTe T€PM OCHOBHOTO COCTOSIHUSI aTOMa, 3JIEKTPOHHAs KOH-
burypanus He3arnoJIHEHHOH M0j000J104KK KoToporo nd3.

3. Uro 3a arom umeet AKo-nmuuuto uzinydenus pauyro 2,75x10-10 m?

4. N300pa3ute cxeMy BO3MOXKHBIX TIEPEXOJ0B B CJIA00OM MAarHUTHOM TIOJI€ 3€€Ma-HOBCKUX KOM-
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MOHEHT CHeKTpanbHOM JuHuu 3D3 ->3P2.

buner 5.

1. (a) Eciiu moyio6omouka atoMa umeet 9 31eKTPOHOB, KAKOBO MHHUMAJILHOE 3HaUeHUe uncna 1?
(6) Kakoe criekTpockonmuueckue 0003HaYeHUS ISl STOTO aTOMa, €CJIM ATa MOo1000JI09Ka SBIISCT-
Cs 4acThio n = 3 00070UKHU?

2. Ucnonb3ys npaBmia XyH/a, HAWAUTE TEPM OCHOBHOT'O COCTOSIHUSI aTOMa, JICKTPOHHAsT KOH-
duryparys He3aroJIHEHHOH 1M101000109KK KOTOporo nd6.

3. KakoBa MakcuMalibHasi SHEPTUS] PEHTTEHOBCKOTO U3JIyUSHHSI aTFOMHHMUS?

4. TlpocToit wim cioxHbIA dPexT 3eeMana 0OHAPYKUBAIOT B CIa0OM MAarHUTHOM II0JIE CIICK-
TpaJbHbIC TUHUHU, 00yCIIOBIIeHHBIE TIepexoaamu 3D1->3P07?

buner 6.

1.Kakue u3 creayromux CeKTPOCKOMUYECKHX 0003HAYeHUH pa3pemeHsl (TO €CTh, KOTOphIe He
HApYIIAIOT HU OJHO U3 MPaBUJ, KacaloluXcs 3HaYeHUi kBaHTOBBIX uncen)? (a) 1s1 (6) 1d3 (c)
4s2 (d) 3P7 (e) 6h20 .

2.0npenenuTh CKOPOCTh 3JIEKTPOHOB, MAJAIONIMX HA aHTUKATOJ PEHTTC€HOBCKOW TPYOKH, eciu
MUHUMaJbHAs JUIMHA BOJIHBI B CIJIOIIHOM CIIEKTpPE peHTreHOBCKUX Jiyueit 0,01 HM.

3. B arome Bonbdpama 31exTpoH nepemén ¢ M-o6onouku Ha L-o6onouky. [Ipunumas moctosH-
HYIO 9KpaHUPOBaHUA 6=5,5, ONpeAeIUTE JUIMHY BOJIHBI UCITYILIEHHOTO (OTOHA.

4. N306pa3ute cxemy BO3MOXKHBIX MEPEX0J0B B c1a00OM MarHUTHOM TOJIE 3€eMa-HOBCKHX KOM-
MOHEHT CIIEKTpaIbHON MuHIM3D2 =>3P27?

burer 7.

1.Uto Takoe o6osouka U 1moao00104Yka, ¥ 9TO O3HadaeT 3amuch: (a) 2p3. (0) 4d9. (B) 3sl. (1)
5016.

2.0npenenuTe TEPM OCHOBHOI'O COCTOSTHUS aTOMa KpeMHus (Z=14).

3. HaliTiu KMHETHYECKYIO0 DHEPTUI0 DJIEKTPOHOB, BBHIPBIBAEMBIX ¢ K-000JOYKM aTOMOB HHKEIs
Ko-u3nyuenuem 3oiora.

4. Tlpocroit i CiOXHBIN 3P ekt 3eemMana 0O0HAPYKUBAIOT B CTA0OM MarHUTHOM IIOJIE CIEK-
TpaJjbHbIE TUHUU, OOYCIIOBJIEHHBIE IIepexoiaMu B aToMax B?

buner 8.

1.Kakue wu3 mepeuncieHHBIX cOCTOSIHMM He peanusytotcs? Ilouemy?: (a) 1p3 (0) 2p8 (B) 3gll
(7).

2. Ucnonw3ys mpaBuia XyHa, HAalAUTE T€PM OCHOBHOTO COCTOSTHUS aTOMa, dJIEKTPOHHAsT KOH-
(buryparust He3aroJIHEHHOM 1M01000104KK KOTOporo nd2.

3. Ilpu yBennuyeHUM HaNpsHKEHUS Ha peHTreHoBckoil TpyOke ot 10 go 20 kB pasnocts nmn
BoJIH Ko-TMHMM M KOPOTKOBOJIHOBOM I'paHUIIb! CILIONIHOTO PEHTI€HOBCKOTO CHEKTpa YBEIHYH-
Jach B TpH pasa. Kakoii aieMeHT UCroIb30Balcs B KaueCTBE aHTHKATOaa?

4. N300pa3ute cxeMy BO3MOXKHBIX MEPEX0/I0B B CIIA0OM MAarHUTHOM IOJIE€ 3€eMa-HOBCKUX KOM-
MOHEHT CIeKTpaibHON TuHun 2D3/2 ->2P3/2.

burer 9.

1. (a) CKOIBKO DIIEKTPOHOB MOXET ObITh B n = 4 06onouke? (6) KakoBel ero momo00i04ku 1
CKOJIBKO 3JICKTPOHOB MOXET OBITh B KaXK10M?

2. OmpenenuTe TEpM OCHOBHOTO COCTOSTHUS aToMa docdopa (Z=15).

3. 3. KakoBa MakcuMasbHasi 3HEPTHsl PEHTT€HOBCKOTO M3J1y4eHUs CBUHIIA?

4. Tlpocroit unu cnoxxubid 3 PexT 3eemana oOHAPYKUBAIOT B CIIA00OM MAarHUTHOM IIOJIE€ CIEK-
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TpaJIbHbIC IMHUU, 06}’CJ'IOBJ'I6HHBIC nepexoaaMu B aToMax c?

burer 10.
1. (a) Kakoe mMuHMManbHOE 3HaueHHE | BO3MOXKHO JAJIsl MOA000JI0OUKH, KOTOpas comeput 11
anexkTpoHoB? (6) Ecnu mogo06onouka HaXoauTcst B 1 = 5 000JI09Ke, TO KAKOBO CIIEKTPOCKOITHYE-
ckue 0003Ha4YeHHe Ui 3TOro aroma?

2. Ucnonb3ysa npaBuia XyHJIa, HAWIUTE TEPM OCHOBHOI'O COCTOSIHUSI aTOMA, JJIEKTPOH-
Hasi KOH(UTYpaIys He3aM0JIHEHHOH 1101000JI09KK KOTOporo nd3.

3. Yro 3a arom umeet AKa-nmuHuro nznydeHus paBHyto 2,75x10-10 m?

4. N3obOpa3ute cxemy BO3MOXKHBIX MEPEXOJOB B CIIaOOM MarHUTHOM IIOJIe 3eeMa-
HOBCKHMX KOMITOHEHT CIIEKTpaibHOM JuHuu 2D3/2 ->2P3/2,

buner 11.

1. (a) Ecu mogoGosiouka aroma uMeeT 9 3JIEKTPOHOB, KAKOBO MUHUMAJIbHOE 3HAYEHHE
yrcna 1?

(6) Kakoe criekTpockonmueckne 0003HAYCHHUS ISl 3TOTO aToMa, €CJIH dTa MOoJ000JI09Ka
ABIISIETCS YaCThIO 11 = 3 0007104YKU?

2. Ucnonb3ysa npaBuia XyHJa, HAWIUTE TEPM OCHOBHOI'O COCTOSIHUSI aTOMA, JJIEKTPOH-
Hasi KOHGUTYpalus He3aMoJIHEHHOM M0A0007109KH KoToporo ndo.

3. KakoBa MakcumalibHasi SHEPTUsl PEHTTEHOBCKOTO M3IIy4SHHSI aTFOMHHHUSA?

4. Ipocroit nnu cnoxHbIi 3pPext 3eemana 0OHAPYKUBAIOT B cTaOOM MarHUTHOM TIOJIE
CHEKTpAJbHBIC JIMHUH, 00YCIIOBICHHBIE ITEpeXoJaMu B aToMax B?

buner 12.

1.Kakue u3 cneayronmx CeKTpOCKOMUYECKHX 0003HaYeHHI pa3penieHsbl (To ecTh, KOTO-
pble HEe HapyIIAIOT HU OJIHO M3 MPABWJI, KACAIOMINXCS 3HAYCHU KBAaHTOBBIX umcen)? (a) 1sl (0)
1d3 (c) 4s2 (d) 3P7 (e) 6h20 .

2. OnpenenuTh CKOPOCTh JIEKTPOHOB, MATAOIINX Ha aHTUKATOJI PEHTIT€HOBCKOM TPYOKH,
€CJIM MUHUMAJTbHAsI JIJIMHA BOJIHBI B CILTONIHOM CIIEKTPE PeHTreHOBCKUX tydeid 0,01 HM.

3. B arome Bosb(dpama amekTpoH mnepemén ¢ M-o6omouku Ha L-o6omouky. [TpuHumas
MOCTOSTHHYIO SKPaHUPOBAHUA G=5,5, ONpeAeNTuTe JUIMHY BOJIHBI UCITYIIEHHOTO OTOHA.

4. TIpocToii unm cnoxubiid 3¢ dexT 3eeMana 0OHAPYKUBAIOT B CJIaA0OM MarHUTHOM TI0JIe
CHEKTpaJibHbIe TUHUH, 00YCIIOBICHHBIE TIepexoaamMmu B aromax O?

9.INIEPEYEHB BOITPOCOB K DK3AMEHY:

1. JIBe Touku 3peHus Ha npupony ceera. Kitaccudeckass Teopus U3Iy4eHHUs] YEPHOTO Te-
na. @opmyina Panes-/xunca.

2 KBanToBbIil xapaktep nznydenus. @opmyna [lnanka. 3akon Credana-bonbimana. 3a-
KOH BuHa.

3. ®otoanekrpuueckuii 3ddexr. 3akonsl porodddexra. OOwsicHenue porodrddexra c
BOJIHOBOI ToukH 3peHus. @opmyna DitHirelHa a1s pororddexra. POTOHBI.

4. PaccessHue 31M€KTpPOMarHUTHBIX BOJIH Ha 3eKTpoHax. Knaccuuecknii noaxon. Tomco-
HOBCKO€ paccestHie JIeKTPOMarHuTHbIX BOJIH. Kiaccuueckuii paanyc 31eKTpoHa.

5. D¢ dexr Komnrona. O0bsicuenue a¢pdexra Komnrona

6. ludpakuus ceera Ha AByX wensix. OObsICHEHUE C BOJHOBON M KOPITYCKYJISIPHON TOUYEK
3pEHUs.

7. T'umote3a ae-bpoiisisa. JkcnepuMeHTaAIbHOE 00HAPYKEHNE BOJHOBBIX CBOWCTB MUKPO-
yactull. OnsiTel [{eBuccona u Jxxepmepa.
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8. MBICIEHHBIN ONBIT 0 TUGPAKLUU ICKTPOHOB Ha JBYX LIENAX. AMIUIUTYJA BEPOAT-
HOCTH.

9. Onepatopbl. OCHOBHOM MOCTYJIAT KBAHTOBON MEXaHUKH.

10. Posib coOCTBEHHBIX 3HaUCHHI onepaTopoB. COOCTBEHHBIE COCTOSHHSL.

11. BepossTHOCTH J103BOJICHHBIX 3HAYCHUH (PU3MYECKUX BEIIMYHMH.

12. 3agada Ha COOCTBEHHBIC 3HAYCHHs omneparopa sHepruu. YpasHenue lllpemgunrepa.
Bonnosas ¢pynkuus. CtannapTHbele TpeOOBaHUS.

13. Pemenue ypaBHenust Ulpénunrepa mist cBoOoHO ABMXKYyIIelcsa yacTuipl. [lnockue
BoJIHBL. HOpMHpOBKa IUIOCKHX BOJIH.

14. 3amava o yacTuie B MPSMOYTOJIBHON MOTEHIIUATBHON IME OCCKOHEYHOW TITyOUHEI.
CrnexTp 3Hepruit yactuipl. Habop BOTHOBBIX (YHKIIHIA.

15. Tynnenbnsiii 3¢ dexT. [lorennmansablii 6apbep MPOU3BOIBHON (HOPMBI.

16. KBanTOBaHMe NPOEKIIMY MOMEHTA UMITyJIbca. KBaHTOBaHME MOMEHTA UMITYJIbCA.

17. Ypasuenue lllpenunrepa s 4acTUlbl B LIEHTPAJIbHO-CUMMETPUYHOM ToJe. Pa3ze-
JeHue nepeMeHHbIX. OpOuTalbHOE U MArHUTHOE KBAaHTOBBIE YHCIIA.

18. Ilonsatue o pemiennu paauaabHoi yacTu ypaBHeHus Lllpenunrepa nis yacTuiel B Ky-
JOHOBCKOM noje. KBanToBbIE uncna. BeipoxkieHne cocTossHui.

19. PaguanbpHast 3aBHCHMOCTB TIOTHOCTH JICKTPOHHOTO 00J1aKa B aTOME BOJOPO/IA.

20. CrieKTpbl U3JTy4eHHs U MOIJIOIIEHHUsS cBeTa aToMoM Bojopoja. Iloctosnnas Punbep-
ra. 3oronuueckuii caBur.

21. YpoBHM 2HEpruu IIEIOYHBIX METAUIOB. Pa3pemennbie nepexonbl. CIeKTpbl aTOMOB
IIEJIOYHBIX aTOMOB. TOHKas CTPYKTypa JIMHUM U3ITy4yEHUs IETOUYHBIX METAIUIOB.

22. OpOuTasibHbIi MAarHUTHBIM MOMEHT 3J€KTpoHa. KBaHTOBaHME MarHUTHOIO MOMEHTa
u ero npoekuuu. Maraeron bopa.

23. MukpoyacTulia BO BHELIHEM MarHuTHoM nosne. [Ipocroii a¢dexr 3eemana.

24. T'unoresa o criune. OnbiT lTepHa u ['epiaxa.

25. TlonHbIf MOMEHT UMITyJIbCa 3JIeKTpoHa. CrinH-opOuTaNbHOE B3auMoeicTaue. ToH-
Kasi CTPYKTypa JIMHUMN.

26. IIpaBuna cnoxeHus: MEXaHUYECKUX MOMEHTOB B KBAHTOBON MEXaHUKE.

27. MarautHbele MOMEHTBI aTOMOB. MHOXUTENE JlaHe.

28. O0bsacHeHre aHoManbHOTO 3 (dekra 3eemaHa.

29. 3¢ dexTt 3eemana B cunbHOM Mosie. DpdexTt [Tamena-baka.

30. Marnutssli pe3oHaHc. M3mepenue mHoxuTend Jlanne.

31. Teopus neproguvecKkoi cucteMsl 3yieMeHToB. Kiaccudukanus 31eKTpOHHBIX COCTO-
sunii. UneansHas Tabiaua 2J1eMEHTOB.

32. OcuHoBHbIe TepMbI aTOMOB. [IpaBuna XyHaa.

33. PeHTreHOBCKHE CIIEKTPBl. XapaKTEPUCTUIECKOE PEHTIEHOBCKOE u3nyuenue. Onpene-
JIeHHE PEHTT€HOBCKUX YPOBHEH YHEPIHH aToMa.

34. TopMO3HOE PEHTI€HOBCKOE H3ilydyeHue. OlpeneracHue AJIUH BOJIH PEHTIEHOBCKHUX
JTy4dei.

35. Crpoenue u cBoiicTBa MoJieKyl. Mosekyna Bojgopoaa. [Ipupona XMMUUECKUX CHIL.
Banentaocts. OOBsICHEHHS HACBHIIIEHUS U HAPaBIEHHOCTH XUMUYECKOTO B3aUMOIEHCTBUS.

36. DHepreTuuecKue ypoBHHU JABYXaTOMHOM MOJIEKYJbI. DIIEKTPOHHBIE, KoJeOaTebHbIE U
BpalartenbHble IBHKeHUsA. CIIeKTPhl N3TyYeHUsI.

37. Ilpobnema ompeseneHus] YHEPTeTHUECKOr0 CIEKTpa AJIEKTPOHOB B TBEPJIOM TeJe.
[TpubmmkeHre cBOOOAHBIX 37EKTPOHOB. CrekTp sHepruil. DHeprus Pepmu. DHepreTudeckue
30HBI.

38. 30HHBIE MOJAENU MPOBOJHUKOB, TUAIEKTPUKOB MU MOJYNPOBOIHUKOB. [IpumecHbie
NOJIyNIPpOBOIHUKHU. [TpOBOAMMOCTE B IOTYyIIPOBOJHUKAX.
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39. CnoHTaHHBIE U BBIHY)K/IEHHBIE ME€PEXO/bl B BEIIECTBE. YCHIIEHUE CBETa MPHU MPO-
XOXKJEHUM yepe3 BellecTBO. VIHBepCcHas 3aCEI€HHOCTb.

40. KBaHTOBbIE CUCTEMBI C TPEMsI YPOBHSIMU. Y CIOBHE CaMOBO30YXKICHUS ONTHYECKOTO
KBaHTOBOT'0 reHeparopa, CpoiictBa uznyuenuss OKI'.

41. XapakTepHble CBOMCTBA I1a3Mbl. KBa3MHEHTpambHOCTH 11a3Mbl. JleOaeBCKUi paanyc
Y JICHTMIOPOBCKasl 4acToTa.

10.CAMOCTOSATEJBHASA PABOTA OBYYAIOIIUXCSA

®opma 00yueHus: OUHast

Hassanue pa3- | Buja camocrositesqibHOM padoTsl (mpopador- | O0bem B | Dopma KOH-
ACJI0B U TeM Ka Y4eOHOro MaTepuajia, pelenue 3ajaad, yacax TpoJist
pedepar, 10KJIa1, KOHTPOJIbHasE padoTa, (mpoBepka
MOJAT0TOBKA K C/aye 3a4€eTa, IK3aMeHa u JIp.) pelieHus 3a-
nad4, pepepara
u 1p.)
[To Bcem Temam | [IpopaGotrka yuebHOro Mmarepuana, peuieHue | 36 KP u ax3amen
CEeMHMHAPCKHX 3a/a4, KOHTpOJIbHAsh paboTa, MOATOTOBKA K
3aHATUN claue SK3aMeHa | JIp.)
[To Bcem pabo- | [loaroToBKa K BBEIIOJHEHUIO PAOOTHI 54 Cnaya nomycka
TaM TPaKTHUKY- K BBITIOJHEHHUIO
Ma paboThI

11. YYEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHHUE

AN CHUIIIINHBI
a) Ciucok peKoMeHAyeMol JIUTepaTyphl
OCHOBHAasI JTUTEpPaTypa
1. CusyxuH [[.B., O0muii kypc pusuku. ATomHast 1 sipepHas puszuka. Tom 5. ATomHas U siiepHas
¢usuka [DnexTpoHHbI pecype] : Yueb. mocobue as By3oB / CuByxud JI. B. - 3-e usn., crep. - M. :
OUBMATIIUT, 2008. - 784 c. - ISBN 978-5-9221-0645-0 - Pexwmm pocTyna:
http://www.studentlibrary.ru/book/ISBN9785922106450.html
2. Crpokosckuii, E. A. ®dusnka aTOMHOTO 7jpa U 3IEMEHTAPHBIX YaCTHUI: OCHOBbI KHHEMa-

TUKH : yaeOHoe rmocodue st By30B / E. A. CTpokoBCKkuil. — 3-¢ U31., HCTp. | 101, — MOoCKBa :
WznatenbctBo FOpaiit, 2023. — 355 ¢. — (Bsicuiee o6pazosanue). — ISBN 978-5-534-03804-
0. — Teker : omekrponsbli // OOpa3zoBarenbHas 1atrgopma IOpait [caiit]. —
URL.: https://urait.ru/bcode/514597

JOTOJTHUTEIbHAN JINTEPaTypa

1. Koznos B.®., Kypc oOmieii ¢usuku B 3amadax. [DnextpoHHbIH pecype] / Kozmo B.®.,
Manomkun 1O. B., Mumnep A.b., Ilerpo 1O. B., Pomumerckuii E.A., Cracemko AJL - M. :
OUBMATIIUT, 2010. - 264 c. - ISBN 978-5-9221-1219-2 - Pexum jgocTyna:
http://www.studentlibrary.ru/book/ISBN9785922112192.html

2. Anppeenxo, 10. A. ®usuka. Ontrka. AtomMHas u saepHas puszuka. . 1 : Jla0. npaktukym / 1O.
A. Aunpeenxko, T. M. Axmetuuna, C. U. Bansuckuii u gp. , nox pen. E. K. Haumu u 1O. A. Paxwranra. -
Mocksa : MUCuC, 2008. - 132 c. - Tekcr : anekrponnsriii / 9BC "Koncynbrant crynenta" : [caift]. -
URL : https://www.studentlibrary.ru/book/Misis_279.html
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3. [Mepmunos, A. B. O0mas ¢usuka. 3amaun ¢ pemieHusMu : 3anadauk / A. B. [lepmunos, 10. A.
bapkoB. — Capatos : By3oBckoe obpazosanue, 2020. — 725 ¢. — ISBN 978-5-4487-0603-5. — Tekcr :
anektponHbli  //  Ludposoit obpazoBatempHerii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/95156.html
4. Tpopumosa, T.U. PykoBomCTBO K pemIeHHIO 3amad 10 (usmke : yuebHOe mocobue st By30B /

T. U. Tpodpumosa. — 3-¢ m3x., mcrp. U gom. — Mocksa : M3matensctBo IOpaiit, 2023. — 265 ¢. — (Bricmiee
obpazoBanme). — ISBN 978-5-9916-3429-8. — Texkcr : snekrponHBIH // OOpaszoBarensHas miatgopma Opaiit
[caitr]. — URL.: https://urait.ru/bcode/510507

5. bexman, U. H. ArtomHas u siaepHas (u3MKa: pagdoaKTHBHOCTh M HOHHU3HPYIOIINE M3IydCHHS @ yIeOHHK
s By3oB/ U. H. bekman. — 2-e w3n., ucnp. u jgon. — Mocksa : WznarensctBo HOpaiitr, 2023. — 493 c. —
(Bricuiee o6pazoBanue). — ISBN 978-5-534-08692-8. — Tekcr : anextponHslit / O6Gpa3zoBarenbHas matdopma

FOpaiir [caiit]. — URL: https://urait.ru/bcode/513455

yueOHO-MeToauYecKas JUTepaTypa

1. KamamuumkoB E. T'. MeToauyeckue yKa3aHHs Il CaMOCTOSATEIBHON pPabOTHI CTYIEHTOB IO
TUCIUIUTUHE «ATOMHas (u3MKa» IS BCEX HANPaBJICHUH M CHCHUAIBHOCTEH HWHKCHEPHO-
¢uzndeckoro akynpTeTa BBICOKHX TEXHONOTHH Bcex (opm oOyuenus / E. I'. Kanamnukos, E. A.
LlprHaeBa; vul'y, NODBT. - VIIBIHOBCK : yul'y, 2019. - URL.:
http://lib.ulsu.ru/MegaPro/Download/MObject/8370

2. KanmammukoB E. TI'. Meroauueckue yKasaHus 110 BBIIOJHEHHIO JabOpaTOpPHBIX paboT Mo
muctumuinHe «Du3nka aToMOB M MOIIEKYID»: U OOYYaroIIUXCsl IO HANpaBJICHUSM OakalaBpHaTa:
22.03.01 "MarepuanoBenenue u texuHonorun marepuanon, 28.03.02 "Hanounxxenepus", 03.03.03
"Pagnopuzuka", 03.03.02 "duszuka" / E. I'. Kanamnukos; Ynl'Y, UOOBT. - YabsHoBek : Y'Y,
2019. — URL: http://lib.ulsu.ru/MegaPro/Download/MObject/6361

CormnacoBaHo: ;
_Benymuit cneunancr OOI /___YameeBa A.D. / // / 2023r.
(JlomkHOCTH pabOTHHKA Hay4HOI GUOIHOTEKH) (DPHO) (noAMnuch) (nara)

0) [IporpamMmMHoOe o0ecrieueHune
1. OC Microsoft Windows
2. Microsoft OfficeStd 2016 RUS
3. «MoitOduc CtanaapTHBIIN»
B) [IpodeccuonanbHubie 60a3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:
1.1. Hudposoii odpazoBatenbHblil pecypc IPRsmart : anexTpoHHO-0MOIMOTEYUHAs crcTEMa :
caiftr /OOO Komnanus «Aii [Tu Ap Meauay. - Capatos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyna: muist 3aperucTpup. nojb3oBarenei. - Tekcr :
JJIEKTPOHHBIN.
1.2. O6pa3osarensuas muardopma FOPAMT : 06pazoBaTenbHEIi pecype, SIeKTpOHHAs GH6IHo-
Teka : caiit / 000 DnektponHoe u3aTenbctBo FOPAMT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pesxxum goctyrma: ajst 3aperucTpup. Mojab30BaTeseh. - TEeKCT : AIIeKTPOHHBIN.
1.3. ba3za nannbix «2QnekTpoHHas Oubnnoreka Texuuueckoro BY3a (OBC «KoHcynbTaHT cTy-
JIEHTa») :3JEKTPOHHO-O0nbnoTeunas cucrema : cailt / OOO [lonurexpecypc. — Mocksa, [2024].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum moctyna: 1ist 3apeructpup. mojib-
30BaTesIed. — TeKCT : IIEKTPOHHBIN.
1.4. KoHcynbTaHT Bpaya. DIeKTpOHHAasi MEAUIMHCKas Oubnuoreka: 6a3a qaHHbIX : cadt / OO0
Bricmas mkosia opraHu3aliiy U ynpasieHHs 3/IpaBooxXpaHeHrneM-KoMIIeKCHbIN MeTUITMHCKUN
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KOHCanTHHT. — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexwum noctyna: mist 3ape-
TUCTPUP. ITOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN.

1.5. bonpuias MenuIMHCKass OMOIMOTEKA : SJIEKTPOHHO-O0nOIMoTeuHas cucrema : caidt / OO0
Bykam. —Tomck, [2024]. — URL.: https://www.books-up.ru/ru/library/ . — Pexxum goctyna: mist
3aperucTpup. nojap3oBateiei. — TEKCT : 3JIEeKTPOHHBIM.

1.6. OBC Jlans : anekTpoHHO-O0nbOMMoTeuHas cucrema : caiit / OO0 OBC Jlanb. — CaHKT-
[TerepOypr, [2024]. — URL.: https://e.lanbook.com. — Peskum moctyma: aiist 3aperucTpup. moJib-
30BaTesIed. — TeKCT :AIEeKTPOHHBIN.

1.7. 1. OBC Znanium.com : 3JJeKTpOHHO-0MOIMOTeUHast cuctema : caidt / OO0 3HaHuyM. -
Mockasa, [2024]. - URL: http://znanium.com . — Pexxum gocTyna : 1Jis 3aperucTpHp. MOJIb30Ba-
Tenen. - TeKCT : 2JIeKTPOHHBIM.

2. KoncynprantlLimtoc [ DnexTpoHHBIH pecypc]: cripaBouHas npaBoBas cuctema. /000 «Kon-
cynbtadt [lmocy - DnektpoH. nad. - Mocksa : Koncynbrantllintoc, [2024].

3. eLIBRARY.RU: nayunas snexktponHas 6ubaunoreka : caiit / OOO «Hayunas DnekrpoHHas
bubanoreka». — Mockga, [2024]. — URL: http://elibrary.ru. — Pexxum goctyna : ist aBTOpus.
IIOJIb30BaTesel. — TEeKCT : AJIEKTPOHHBIN

4. ®enepanbHas roCyJapCcTBEHHAs HHPOPMaMOHHAs cucTteMa «HannonanbpHas 31€KTpOHHAS
Oubmmorekay : aneKTpoHHas oubauoreka : caiit / ®I'BY PI'b. — Mocksa, [2024]. — URL:
https://H36.pd. — Pexxum moctyna : 1u1st monbp3oBaTeniell HayqHoH OubaroTeku. — TeKcT : dJiek-
TPOHHBIH.

5. Poccuiickoe oOpa3oBanue : penepanpusbiii mopran / yupeaureiab GI'AY « UL TO». — URL:
http://www.edu.ru. — TekcT : 2IeKTPOHHBIA.

6. DnekTpoHHas OubanoreuHas cuctema Yiul'y : moayns «2nekTpoHHas oudaunorexa» ABUC
Mera-ITPO / OO0 «/lara Dkcmpeccy». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum nocty-
ma : JUIsl MOJIb30BaTeNield HaydHOU OMOIMOTEKH. — TEKCT : AIEKTPOHHBIH.

CornacoeaHo: n
i
(]

|
Hukenep seayviiui ! Hvpeuro KO.B. ! id&/ff /

JlnsmocT conpyanuka YHTT O TEACh ) T

12 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

Aynuropun JUIS  TIPOBENEHHs JICKIMH, CEMHUHAPCKUX 3aHATUH, [UIs  BBINOJHEHUS
JTa00paTOPHBIX PA0OT M MPAKTUKYMOB, ISl IPOBECHHUS TEKYIIErO KOHTPOJIS M MPOMEKYTOUHOM
aTTeCTaIlHH.

AynuTOpUM  YKOMIUIEKTOBAaHbl ~ CHEIMATU3UPOBAHHON  MeOenplo, y4eOHOM  JTOCKOM.
Ayauropun ISl TIPOBEACHUS JICKIUI 00OpYIOBaHBI MYJIBTHMEIUHHBIM OOOpPYIOBaHHEM IS
npenocTaBieHuss WHGoOpManuu OonbInoi ayautopuu. [lomemeHust UIsi CaMOCTOSITEIHHOMN
paboOTBl  OCHAIEHBl KOMIIBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO TOJKIIOUEHHS K CETH
«HTepHeT» M obecrieyeHrneM JOCTyNa K 3JIEKTPOHHOM HMH(poMalroHHO-00pa3oBaTeIbHON
cpenie, IEKTPOHHO-OMOINOTEUHOM crucTeME.

13.CHEHUAJIBHBIE YCJIOBUS AJIS1 OBYYAIOIIUXCA C OT'PAHUYEHHDbI-
MU BO3MOXKHOCTSAMMU 3TO0POBbSA
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B cinysae HeoOXomumocTH, OOyYaOIIMMCS W3 YHCIA JIMIl C OTrPaHHMYECHHBIMU
BO3MOXXHOCTSIMU 37I0pOBbsl (I10 3asBJICHHIO OOYy4aroUIerocsi) MOTYT IMpeJularaTbCsi OOHH U3
CIICAYIONIMX BapUaHTOB BOCHPHUATHS HH(POPMAIMKA C YYETOM MX HWHAWBUIYAIbHBIX
MICUXO(PU3NIECKIX OCOOCHHOCTEH:

— JUIS JIAL C HAPYIICHUSIMU 3pEHUS: B TIeYaTHOH (opMe yBeTHUEeHHBIM MIPU(PTOM; B popme
JJIEKTPOHHOTO JIOKyMeHTa; B Qopme ayauodaiina (mepeBoj ydeOHBIX MaTepHUaJoB B
aynuodopmar); B medatHoW ¢opme Ha s3bike bpaiins; MHIMBHIyadbHBbIE KOHCYJIBTAIMH C
pUBJICYCHUEM TU(DIOCYPIOTIEPEBOIUNKA; HHANBUAYAIbHbIE 331aHUS U KOHCYJIbTAIIHH;

— JUId JHIl C HapyIIeHUSIMM CiIyxa: B me4daTHOH ¢opme; B ¢GopMe DIEKTPOHHOTO
JOKYMEHTa; BUAECOMATEPHAIIbl C CYOTUTPAMU; UHANBUIYAIbHBIE KOHCYJIBTAIIUH C IPUBIICYCHUEM
CypAOIEpeBOIYNKA; MHAWBUIyalbHBIC 3a/IaHUSI U KOHCYJIbTALlUU;

— IS JUI] ¢ HApyUICHWSMHU OIOPHO-ABHTaTENIBHOIO ammapara: B IedaTHo (opme; B
dopMe DIEKTPOHHOTO JOKyMeHTa; B (opMme aymuodaiina; WHIWBUAyaTbHBIC 3alaHUs |
KOHCYJIbTAIIHH.

B cimyuae HeoOXOAMMOCTH HCIIOJIB30BAaHHUS B Y4EOHOM IPOIECCe YAaCTHYHO/ MCKIIIOYH-
TEJIbHO JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHONOTHH, opranusanus padotsl [IIIC ¢ o6yuato-
mmucs ¢ OB3 u nHBaiMaMu npeaycMaTpuBaeTcs B JIEKTPOHHON MHMOpPMAIMOHHO- 00pa3o-
BaTEJIbHOM CpeJe C YUeTOM MX MHAUBHUIYAITbHBIX ICUXO(PU3MUECKUX 0COOCHHOCTEH

Pa3pabotuuk QT noueHt kadeaper M, k.¢.-m.H. E.I'.Kanamnukos

MOIIHUCH nomwkHocTh DO

dopma 20 w3 21




MHUHHCTEPCTBO HAYKH M BICLIEro oopaszoBanus PO

o . Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

®-Pabouyast mporpamma JUCHUIUTAHBI

[Tpunoxenue 1

2MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

JlucuuiuiHa SBJISIETCS. AUCHUILUIMHON 1O BBIOOPY M OTHOCUTCS K 0a30Boif yactu bioka
bl «lucuummunbl (MOAy/IM)» OCHOBHOM MpOQEeCCHOHAIBHOW 00pa30BaTeIbHON MPOrpaMMBbl
(OITOII), ycranaBnuBacMoi By3oM. JlaHHAs TUCHMILIMHA SBJSCTCSA OJHOW M3 OCHOBOIIOJIATAI0-
IIUX JUCIHUIUIMH B CHCTEME IMOJTrOTOBKH OakanaBpa mo HampaieHuro 22.03.01 Marepuaiose-
JICHUE U TEXHOJIOTHH MarepuanoB. OHa OXBaThIBACT MIUPOKUNA KPYT MPOOIIEM U JIS)KHUT B OCHOBE
MIOYTH BCEX TUCUUILIIMH MHXEHEPHOI'O HAIIPABJIEHUS ITOATOTOBKH CIIELIMAIMCTOB.

JlucumrinHa 9uTaeTcs B 5 ceMecTpe 3 Kypca U 0azupyeTcsl Ha OTJEIbHBIX KOMIIOHEHTaX
KOMIIETEHIINH, c(hOPMHUPOBAHHBIX Y OOYUaIOIIUXCS B X0/Ie U3YUYeHHs Kypca (DU3HKU U MaTeMa-
THUKHU B CPEIHEH LIKOJIE.
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