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MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

®-Pabouyast mporpamma JUCHUIUTAHBI

1. OEJU U 3AJJAYHU OCBOEHUA JUCHUIIJIMHBI:
enu ocBoeHuss TUCHUILTUHBL: [lenb Kypca «ATOMHOM U3UKKU» COCTOUT B (DOPMHUPOBAHUH Y
CTYJICHTA LIEJIOCTHOW CHCTEMBI 3HAHHH 110 OCHOBAM KJIACCHYECKON M COBPEMEHHOW (DU3UKH, BBIpa-
0OTKE HABBIKOB IMOCTPOCHUS (PH3MUECKUX MOJICNICH U peleHus (PU3MUECKUX 3aad.
3apaum ocBoOeHUsI TUCHUIIMHBI: @opMupoBanue komnereHuuii ITK-3.

2MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

Juctumnnuaa "AtoMHas gusnka" oTHOCUTCS K BapuatuBHOU biioka 1 «/ucuurminabl (MOTyITH )»
OCHOBHOI mpodeccruoHaIbHON 00pa3oBarenbHoi mporpammel (OITOIT) mo HanpaBieHUIO
28.03.02 «Hanounxenepusi». OHa yntaercs B 1-om cemectpe 3-0ro Kypca u 6a3upyercs Ha clie-
TYIOIIUX TPEIISCTBYIOIINX YICOHBIX TUCIUILTHHAX
e (O3HaKOMHUTENbHAS MPAKTUKA
e HayuHo-uccnenoBatenbckas paboTa (MoIy4eHne MePBUYHBIX HABBIKOB HAYYHO-
HCCIIEI0BATEILCKOM PabOTHI)

151 0CBOEGHHUS TUCLMILIMHBI CTYJEHT AOJKEH UMETh CIIENYIOLIUE «BXOAHBICY 3HAHUSA, YMEHUS,
HAaBBIKM Y KOMIIETCHIUU:

* BJIaJIETh METOJIaMH MAaTEMAaTUYECKOT0 aHAIN3a U BEKTOPHOM anreopsl,

* BJIaJICTh OCHOBHBIMU MOHSATHUSMH U 3aKOHAMU TPEABIIYIINX Pa3/IeioB o0mmel GU3uKy;

* YMETb I0JIb30BaThCs II100aIbHBIMU MH()OPMALIMOHHBIMU PECYpPCaMU,

* BJIQJIETh COBPEMEHHBIMU CPEICTBAMM TEJIIEKOMMYHHKAIUHI,

* HCIOJIb30BaTh HAaBBIKU Pa0OOTHI ¢ MH(OpMaIel U3 pa3IudHbIX HICTOYHUKOB JUIs PEeLIeHus 00-
pa30BaTENIbHBIX 3a/1a4.

Pe3ynbTaThl OCBOSHUS TUCIUTLIMHBI OYIYT HEOOXOAMMBI JIJIS JAJIbHEUIIETo mporecca 00 ydaeHus
B paMKax MOATAHOTO (OPMUPOBAHUS KOMIETSHIIUNA MTPH U3YYSHHUH CIEAYIONINX CHEI[HaTbHbBIX
JUCILUILIMH U OJI0KOB:

Komno3sunmonnsie Marepuansl. MeTamiomaTpu4HbIe, C IOJMMEPHON MaTpULIEH
BrIcOKOBaKyyMHBIE TEXHOJOTHUECKHE MPOLECCH] B HAHOMH)KEHEPUHN
Hanosnekrponuka

DU3UKO-XUMHUYECKHE OCHOBBI HAHOTEXHOJIOTUI

TexHOIOrnyecKre CUCTEMbI B HAHOTEXHOJIOTUSAX

CrpyKTypa 1 CBOMCTBA METANINYECKUX HAHOMATEPHAJIOB

SnepHas ¢puzuka

OCHOBBI HaJIEXXHOCTU TEXHUYECKUX CUCTEM

IIpumenenne OBM B HH)KEHEPHBIX pacueTax

[IporpaMMHBIE CTATUCTUYECKUE KOMILJIEKCHI

ConpoTuBieHNE MATEPUATIOB

MexaHuka MaTepragoB U OCHOBBI KOHCTPYUPOBAHUS
[IpennumioMHas npakTuka

TexHonornyeckas (MPOEKTHO-TEXHOJIOTHYECKAsl) MPaKTHKA
BBITIOJTHEHHUE U 3aIUTa BHITYCKHOW KBAJIM(DPUKAITMOHHOM pabOThI
IIOATOTOBKA K Cllaye U C1aya roCyAapCTBEHHOIO dK3aMeHa
[Tonmyyenue n 06paboTKa METAJIJIOB U COEIMHEHHH
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®-Pabouyast mporpamma JUCHUIUTAHBI

3.IIEPEUEHD IINIAHUPYEMBbIX PE3YJIbTATOB OBYYEHMUS 11O JUCIUII-
JIMHE (MOAYJI0), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIBTATA-
MM OCBOEHMA OIIOII

[Tpornecc n3yyeHus JUCUUIUIMHBI HANIPaBJIeH Ha (JOpMUPOBAHHUE CIIEAYIOMIMX KOMITETECHIIUNA:

Koa m HauMeHOBaHHe IlepeueHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHHs 1O JTUC-
peaniu3yeMoii KoMIeTeH- HUIJIMHE (MOIYJI10), COOTHECEHHBIX ¢ HHAUKATOPAMM J10C-
10701 THKEHHUSI KOMIIeTeHIIHH
IK-3 3HaTh: OCHOBHBIC TIOHATHS M 3aKOHBI aTOMHOU (PU3UKH, I'pa-
HCHOJIB?;OB&HHG MCETOAUK HHUIBI UX HpI/IMeHI/IMOCTI/I,
KOMINIEKCHOI'O aHajIn3a YMmern:
CTPYKTYpPHI U (PU3HKO- - IPUMEHSATH 3aKOHBI AaTOMHOUM (PM3WKH U KBAHTOBOW MEXaHHUKHU
XAMUYECKHX CBOMCTB Ha- JUTSL OTIMCAHMS JIBMOKCHHUSI MUKPOYACTHII: TIPABHIIBHO BEIOMPATH
HOMaTepI/Ia.HOB 1 HAHOCT- CUCTCMBI OTCUYCTA, pClIaTh 3aa4X HA CO6CTBCHHI>I€ 3HAYCHUA
PYKTYD JUTSL TIPOCTEHIITNX CITy4aeB OJJHOMEPHOT'O JIBH)KCHUS, UCIIOIb30-

BaTh OIICPATOPLI COOTBCTCTBYIOIHNX JUHAMUYCCKUX MMEPECMCH-
HBIX ¥ COOTHOIICHUS MEXAY HUMH,

- OIepupOBaTh (PU3HUYCCKUMHU BEIUYMHAMU Pa3IMYHON MaTeMa-
TUYECKOW MPUPOJIbI, UCIIONIB30BATh AIEMEHThI TEOPUH OTlepa-
TOPOB ¥ TCOPUH BEPOSITHOCTH,

- HCIIOJIB30BATh ISl 5TOTO METOIbI ¥ 3HAHMSI, MTOJTy4YE€HHBIE MTPH
HU3YUYCHUU JPYTrUx (1)I/IBI/I‘ICCKI/IX U MaTEMaTUYCCKUX AUCIIUIIIINH.
Biaagern:

— HaBBIKaMH MPAKTUYCCKOTr0 MPUMCHCHUS 3aKOHOB U MOI[@J'I@I\/'I
(U3HMKY K PEIIeHUI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TeX-
HUYECKHX MPpoOIIeM

4.OBBEM JUCHUAITJIMHBI
4.1. O0beM JUCHMIIMHBI B 3aUeTHBIX eqnHuiax (scero) — 5 3ET.

4.2. Tlo Buaam y4eOHOii padoThI (B yacax):

KosanyecTBo 4yacoB (popma o0yueHnusi- ouHast)

Bua y4eOHoii padoThI Bceero no nia- B T1.4. mo cemecrpam
HY 5 6 7-8
1 2 3 4 5
Konrakthas padorta 06y- | 90/90 90/90
YAIOIIMXCSI C MIPEIo/1aBa-
TEJIEM B COOTBETCTBHH C
VII
AyYJIMTOpHBIC 3aHSATHS: 90/90 90/90
e Jlexkuun 36/36 36/36
(BT.u. 0 TlpID)*
® CeMHHapHl U 18/18 18/18
HPaKTUYECKHE 3a-
HSTHSI
(BT.u. 0 IIpID*
e J1abOpaTOpHBIE 36/36 36/36
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paboThI, MPaKTH-
KYMBbI
(B1.u. 0 IIpIl)*

CamocrostenbHas pabo- | 54/54 54/54

Ta

®dopma TeKyIero KoH- KonTposbhbie KonTposbabie
TpOJIsl 3HAHUU U pabotsl (2), mo- | paboTsr (2),

KOHTPOJIS
CaMOCTOSITEeNIbHOI pabo-

MYCK K BBIMOJ-
HEHUIO J1al. pa-

JIOTYCK K BbI-

[IOJIHEHUIO JI1a0.

TBI OOTHI. paboThI.
Bunbl npomexxyrouHon 3auét no n1ad 3auér no 1ab
aTTecTanyy (dK3aMeH, HPaKTHKYMY; IPaKTHKYMY;
3a4er) OKk3aMeH OK3amMeH
(36/36) (36/36)
Bcero yacos no aucrumn- | 180/180 180/180

JIMHC

* B cnyuae Heobxooumocmu uUCnonb306aHusl 8 yY4ebHOM npoyecce YacmuiHo/ UCKIIOUUMENbHO
OUCMAHYUOHHBIX 00pA308aMENbHBIX MEXHONIOo2UN 6 mabauye uepes Ccleul YKA3bleaemcs

Koauuecmeo

uacoe pabomvi

OUCMAHYUOHHOM hopmame ¢ NPUMeHeHUeM dJIeKMPOHHO20 0OYYEeHUsL.
*yacwl [Ipll no oucyunaune ykazvigaromes ¢ coomsemcmesuu ¢ VII, 6 ciyuae, eciu Oucyuniunou
npeodyCMOMPEHO BbINOJIHEHUe OMOENbHbIX dJIeMeHmo8 pabom, CeiA3aHHbIX ¢ 0yoywel npogec-
CUOHATILHOU 0esIMeNbHOCMbIO 00YUAIOUWUXCSL.

HIIC ¢ ob6yuarowumuca 011 NpoOBeOeHUs 3aAHAMUL 8

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

yueOHO# padoThI:

®dopma 00yueHus: OUHas

Buabl yueOHBIX 3aHATHIH (I)opMa
AyAUTOpPHBIE 3aHIATHS 3ansa- TeKYIIero
Jladopa- THA B Camo-
Haspanmue pas- IIpakTH- P LD
Bcero TOPHbIE MHTEp | CTOATENb | gpappii
J1eJI0B ¥ TeM yeckue
Jlekuun pa6o- aKTHB Has pa-
3aHATHS, .
ThL,IIPAKTH HOM oora
CeMHHAPBI
KYMBI dopme
1 2 3 4 5 6 7
Pazoen 1. Pazeumue k6anmoswix npedcmasieHuil
1. 1. Kimaccuue- | 6 2 2 1 1 1
CKasi Teopus
W3ITYyYEHUS
YEPHOTO Tea.
®opmyina P»-
nest-JI>xuHca.
KBanToBbIi1 Xa-
paKTep U3Iyde- Kon-
Huda. Popmyna TPOJIbHBIE
[Inanka. 3akoH paboThI
Credana- (2), no-
bonbumana. 3a- IIyCK K
KOH BuHa. BBITIOJTHE-
dopma 5u3 20
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2. 2. Kopmycky- | 8 1 1 4 4 1 HUIO J1a0.
JISIPHBIE CBOM- pabo-
CTBa cBeTa. 3a- ThI,OK3aMe
KOHBI (oT03(h- H
dekta. D¢-T
Komnrona.
3. KBanroBanwue | 3 1 1 1
IEUCTBUSL.
KBaHTOBBII OC-
UJUIATOP.
Paszoen 2. Keanmosas meopus bopa-3ommepghenvoa
4. Mopnens ato- | 7 2 2 2 2 1 Kon-
Ma bopa. Onbl- TPOJIbHBIE
Tel @PpaHka u paboThI
I'epua. (2), no-
MyCK K
BBITOJIHE-
HUIO J1a0.
pabo-
ThI,2K3aMe
H
Pa3zoen 3. OcnosHnvle no10YCEHUA KEAHM OGO MEXAHUKU
5.BonHoBEIE 7 1 1 4 4 1
CBOMCTBA Yac-
tul. Crar.
CMBICJT BOJTH-
OBOM (PYHKITUH.
CranpmapTHbie
TpeOoBaHUS
6. OnepaTopbl 3 1 1 1
7. YpaBHeHHE 6 1 1 3 3 1 Kon-
[Ipenunrepa. TPOJIBHBIE
CaolicTBa B-X paboTHI
byskuii. B-s (2), no-
byHKIUS U IyCK K
YPOBHH 2HEP- BBITIOJTHE-
TUH YaCTHIIBI B HUIO 71a0.
OECKOHEYHO pabo-
r1yOOKO# 1o- ThI,2K3aMe
TEHIINAJILHON H
sMe.
8. Pemienme yp- | 3 1 1 1
a llIpenunrepa
TSl TIOTCHITH-
aIBHOTO Oapbe-
pa. TyHHEb-
HBIN 2P PEKT.
Pazoen 4. Amomul ¢ 00HUM 6aNeHMHBIM INEKMPOHOM
dopma 6 u3 20
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9. Pemienue yp. | 7 1 1 4 4 1 Kon-
[Ipenunrepa TPOJIbHBIE
JUJIs1 BOJIOPOJI0- paboThl
10100HOTO (2), mo-
aroma. KBanro- MyCK K
BBIC YHCIIA. BBITIOJIHE-
10. Bep-16 mpo- | 4 1 1 1 1 1 o 120
CTPaHCTBEHHO- pabo-
ro pacupenene- ThI,2K3aME
HUSI DJICKTPOHA H
B aTOME.
11. Cnextpsbl 9 1 1 6 6 1
BOJIOPOJIOIO-
IOOHBIX aTo-
MOB.
12. llenounsie | 9 1 1 6 6 1
METaJLIBI.
Pazoen 5. Mukpouacmuywl 60 6HeuwtHeM MAZHUMHOM hole
13. T'mpomaru- | 7 2 2 1 1 2
HO€ OTHOIIIE-
Hue. OneiT
IlItepHa-
I'epnaxa
14. Tonkas 4 1 1 2
CTPYKTYypa
YPOBHEM dHEp- Kon-
T TPOJIbHBIE
15. Mexanuue- | 4 1 1 2 paboThI
CKHE MOMEHTBI (2), no-
aTtomoB. [Ipa- MYCK K
BHUJIA CIIOKCHUS BBITIOJIHE-
MOMECHTOB. HHIO J1a0.
MarsutHbIe pabo-
MOMECHTEI aTo- ThI,PK3aMe
MOB. MHOXH- H
Teab Jlange.
16. O06mBsacHe- 4 1 1 2
HHE aHOMaJlb-
HoTO Y dekTa
3eemaHa.
17. MaruutHsiii | 4 1 1 2
pPE30HaHC.
Pazoen 7. Teopusa nepuoouueckoii cucmemol 371eMEeHM 08

18. Knaccugpu- | 5 1 1 1 1 2 Kon-
KallHs DJIeK- TPOJIbHBIE
TPOHHBIX CO- paboTsl
CTOSTHUH. (2), mo-
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®-Pabouast nporpamMma JUCLIHILTHHEI

19. OcHoBubie | 4 1 1 1 1 1 MyCK K

TEPMBI aTOMOB. BBITIOJTHE-

[TpaBuna XyH- HUIO J1a0.

Ja. pabo-

20. Pentrenon- | 3 1 1 1 TBL,9K3aMe

CKHE CIICKTPBHI. H

Pazoen 8. Cmpoenue u ceoiicmea mo1exyn

21. IIpupona 7 2 2 1 1 2 Kon-

XUMHYECKHUX TPOJIHHBIC

cui. Banent- paboThl

HOCTb. (2), no-

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

YECKUE YPOBHH BBITIOJTHE-

JIBYXaTOMHOMN HUIO 71a0.

MOJIEKYJIBI. pabo-
ThI,OK3aMe
H

Pazoen 9. Keanmoeuvie ceoiicmea meépovix men

23. Crextp 9 1 1 6 6 1 Kon-

SHEPrui deK- TPOJIbHBIE

TpoHOB B TT. padoThI

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

KHE 30HBI. MyCK K
BBITIOJTHE-
HUIO J1a0.
pabo-
ThI,OK3aMe
H

Pazoen 10. Keanmoewle zenepamopul

25. CnoHras- 2 1 1 Kon-

HBIC U BBIHYX- TPOJIHHBIC

JIEHHBIE TIepe- paboThI

XOJIbl B BEIIECT- (2), no-

BE. MyCK K

26. Ycuienue 2 1 1 BBITIOJTHE-

CBeTa HUIO 71a0.

27. KeantoBeie | 4 1 1 1 1 1 pabo-

CUCTEMBI C Tpe- ThI,OK3aMe

MsI YPOBHSIMHU. H

Pazoen 11. Ilpoyeccol ¢ niazme

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

HbIE CBOMCTBA TPOJIbHBIE

IJ1a3MBL. paboTbI

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

CTOJKHOBEHUS MYyCK K

AJIEKTPOHOB C BBITIOJTHE-

aTOMamu. HUIO 71a0.

30. DnexTpo- 4 1 1 1 1 1 pabo-

MIPOBOJHOCTH ThI,OK3aMe

dopma 8 u3 20




MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO Dopma
VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET P
®-Pabouyast mporpamma JUCHUIUTAHBI
I1JIa3MBI. H
Hroro: 144 36 18 36 36 54

5.COJIEPJKAHUE JUCIHUJIAHBI (MOIY.JIST)

Pa3nen 1. Pa3zBuTHe KBAHTOBBIX NIPeACTABIECHHUI

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

2. KBanToBblii xapakrep uznydenusi. @opmyna Ilnanka. 3akon Credana-bonsimana. 3akon Bu-
Ha.

3. ®oroanekrpudeckuii 3pdext. 3akonbl porodddekra. OobsicHenne hoTordhdexTa ¢ BOTHOBOMH
TOYKH 3PEHUSL.

4. ®opmyna DiinmreitHa 1 Gotodddexra. DOTOHBL

5. PaccestHue 27€KTpOMarHUTHBIX BOJIH Ha 3JIEKTPOHAX.

6. Kimtaccuueckuit moaxos. TOMCOHOBCKOE paccestHUE AIEKTPOMArHUTHBIX BOJTH.

7.9¢dext Komnrona. O6wscuenue 3gdexra Komnrona.

8. Iudpakums ceera Ha AByX mensx. OObsICHEHUE C BOJTHOBOM M KOPITYCKYJISPHON TOYEK 3pe-
HUSL.

Pa3pnen 2. KBanToBas Teopusi bopa-3ommepdennaa

9. KBantoBanue aerictBus. CHEKTphl SHEPTrHH KBAHTOBBIX cHCTeM. YacTuiia B MOTEHIIMAIBHON
sMe 0eCKOHEYHOM r1yOuHbl. KBaHTOBBIIN OCIIMILIATOP.

10. DkcnepuMeHTaIbHBIE OCHOBAaHHS KBAaHTOBOW TEOPUHM aTOMOB. ATOMHBIE crieKTpbl. [lnane-
TapHas MOJEIIb aTOMa U €€ HECOCTOATEIbHOCTD.

11. KpyroBsie opOUTHI BOAOPOAONOA00HBIX aTOMOB. CIIEKTp UX SHEPTUH.

12. CnexTpsl U3TydeHUs U MOTJIOUICHUs cBeTa aToMoM Bojoposa. [locrosiHHas PunGepra. M3o-
TONMYECKUN caBUT. HepocTaTku cTapoil KBAHTOBOM TEOPHH.

Pa3nen 3. KopnyckyJ/isipHo-BOJIHOBbIE CBOHCTBA yacTull BemecTBa. OCHOBHbBIE MOJIOKEHUSI
KBaHTOBOH MEXaHUKH

13. T'uniore3a ne bpoitnsa. Jndpakuus 351eKTpoHOB. DKCIEPUMEHTAIBbHOE 0OHAPYKEHHUE BOITHO-
BBIX CBOMCTB MUKpodacTull. OnbIThl [{eBuccona u Jxepmepa.

14. MbicrieHHBIM ONBIT 10 AU(PAKINU IEKTPOHOB HA JABYX HIENAX. AMIUIUTYA BEPOSATHOCTH.
OcCHOBHBIE TOJOXKEHUsI KBAaHTOBOM MexaHuku. YpasHenue lllpenunrepa. BomHoBas ¢yHKuus.
CrangaptHbele TpeOOBaHUS.

15. Pemenue ypaBuenus Ulpénunrepa s cBoOogHO ABIKyleiics yactuubl. Hopmuposka
MJIOCKHUX BOJIH.

16. Jlokanu3oBanHas vactuna. [IpuHuun cyneprnosunuu. BeposTHOCTh HailiTu ompenenéHHOe
3Ha4YeHHE UMIyJbca. COOTHOIIEHNE HEOIPEIETIEHHOCTEM.

17. Cpennue 3Hadyenus puznueckux BeanuuH. Onepatopbl. OCHOBHOM MOCTYJIaT KBAaHTOBOW Me-
XaHUKU.

18. Ponb cobcTBeHHBIX 3Ha4eHUH ornepaTtopoB. COOCTBEHHbIE COCTOSIHUA. 3a7a4ya Ha COOCTBEH-
HbIE€ 3HAYEHUS OllepaTopa SHEPTHH.

19. BeposiTHOCTH J103BOJICHHBIX 3HAYCHUN (PU3MUECKUX BEIMYMH. Y CIIOBHE OJJHOBPEMEHHOU M3-
MEPUMOCTH PA3IUYHBIX JUHAMHUYECKUX TIEPEMEHHBIX.

20. KBanToBaHue MpOEKIIMH MOMEHTA UMITYJIbCA, KBAIpaTa MOMEHTA UMITyJIbCa U SHEPTHH pOTa-
TOpA.

21. Pemenne ypasuenus Llpenunrepa B 3a7aye o0 4acTHIE B MOTCHIUAIBHON siMe OECKOHEYHOM
rryounbl. CriekTp sHepruid yacTuirkl. Habop BOTHOBBIX (DYHKITHH.
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22. TynnenbHbiit 3¢ dexT. bapbep Mpon3BoabLHON HOPMEL.

Pa3znen 4. ATOMBI ¢ OJTHUM BAJIEHTHBIM 3JIEKTPOHOM

23. Ypasuenue lllpeaunrepa ans 4acTHIBI B HEHTPAIbHO-CUMMETPHYHOM Tmojie. Pa3nenenue
nepeMeHHbIX. OpOUTAIbHOE U MAarHUTHOE KBAaHTOBBIC YHCIIA.

24. TloHsTHE O pelIeHuN paauanbHON yacTu ypaBHenus LlpenuHrepa amas 4acTUIlbl B KyJIOHOB-
ckoM mosie. KBanToBbIe uncia. BeipoxaeHrne COCTOSHUM.

25. PannanpHasi 3aBUCUMOCTD TUIOTHOCTH DJIGKTPOHHOTO O0JIaKa B aTOME BOJIOPO/IA.

26. YpOBHM DPHEPTUU aTOMOB IIEIOYHBIX METAJIOB. Paspemniennbie nepexoanl. CIIEKTPhI U3ITyde-
HUSI aTOMOB LIEJOYHBIX METAJUIOB. TOHKAs CTPYKTYpa JIMHUHN U3JIyYEHUS.

Pazgea 5. MukpoyacTuubl BO BHEIIIHEM MATHUTHOM I10J1€

27. OpOuTanbHBI MarHUTHBI MOMEHT 3JIeKTpoHa. KBaHTOBaHHE MAarHUTHOTO MOMEHTA U €ro
npoekuuu. Maraeton bopa. MarHUTHBIE MOMEHT BO BHEIIHEM Mar-HOM II0JIE.

28. MukpouacTuiia BO BHEIITHEM MarHUTHOM moie. O0bsicHeHue nmpoctoro 3gdexra 3eeMaHa.
29. T'unoresa o crimue. OnbiT [ITepHa u [epnaxa.

30. Ilonmublii MOMEHT uMmMynabca 3yekTpoHa. CnuH-opOuTanibHOE B3ammojeiicTBue. ToHkas
CTPYKTYypa JIMHUU.

Pa3nen 6. MexaHu4yeckue 1 MATHUTHbIE MOMEHTHI MHOT03J1eKTPOHHBIX AaTOMOB

31. MexaHnnveckre MOMEHTHI aTOMOB. [IpaBuiia cl10’KeHHsI MOMEHTOB.

32. MarauTHbIe MOMEHTHI aTOMOB. MHOXuUTENb Jlane.

33. Ob6wsacuenue anomanbHoro s¢dekra 3eemana. CunbHoe noine. Iddekr [lamena-baka.
34. DKcIepUMEHTAITLHOE U3MEPEHUE MATHUTHBIX MOMEHTOB aTOMOB. MarHUTHBIN pe30HaHC.

Pa3zgea 7. Teopusi mepuoan4eckoil CUCTEMbI 3JIEMEHTOB

35.Teopust mepuogUYEeCcKOl CUCTEMBbl dNeMeHTOB. Kiaccudukainus 3JIeKTPOHHBIX COCTOSHUM.
WneanpHas Tabauia 3J€MEHTOB.

36. OcHoBHbIe TepMbl aTOMOB. [IpaBuna XyHza.

37. PeHTTeHOBCKHE CHIEKTPHI. XapaKTEPUCTUISCKOE PEHTTEHOBCKOE M3NydeHue. OrnpenencHue
PEHTI€HOBCKUX YpOBHEM sHEpruu aroma. OnpeneneHue JJIMH BOJH PEHTTE€HOBCKUX JTy4YeH.

Pa3nesn 8. CTtpoenue u cBoiicTBa MOJICKY.JI

38. Crpoenue u cBoiicTBa Mosekyin. Moiekyna Bogopoza. [lpupoga xumMudecknux cui. BameHT-
HOCTh. OOBSICHEHHS HACBILICHUS U HAIIPABICHHOCTH XMMUYECKOTI'0 B3aUMOIEHCTBUSI.

39. DHepreTHyecKkre YpOBHU JTBYXaTOMHON MOJIEKYJBL. DIIEKTPOHHBIE, KOJIeOAaTeIbHbIE H Bpa-
marenbHble ABMKeHHs . CriekTpbl u3iydeHus. OuroopucieHnns 1 pochoprcieHIus.

40. CieKTpBI IOTJIOIIEHHST IBYXaTOMHBIX MOJIEKYJI.

Pa3nen 9. KBanToBbIC CBOIICTBA TBEPABIX TeJI

41. TlpoGnemMa omnpeieNeHusl YHEPTeTHUECKOro CIEeKTpa 3JIEKTPOHOB B TBepAoM Tene. [Ipubu-
KEHUE CBOOOTHBIX IeKTPOHOB. CIIEKTp dHEPruii 25ekTpoHoB. DHeprust Oepmu. Pacnpenenenue
®epmu-/upaka. [I10THOCTE COCTOSHUI.

42. DHepreTuveckre 30Hbl. 30HHBIE MOEIH TPOBOJHUKOB, JHAJICKTPHUKOB H ITOIYIIPOBOIHUKOB.
[IpumecHble noaynpoBoAHUKU. [I[pOBOAMMOCTE B MOMYITPOBOIHUKAX.

Pa3nes 10. KBanTOBBIC reHepaTOpbI

43. CnioHTaHHBIC U BBIHYXACHHBIC mepexoapl B BemecTBe. Koaddunuentsr DitHmrelina. dop-
Mmyiia [IimaHka.
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44. YcuneHue cBeTa MpU INPOXOXKACHUU Yepe3 BellecTBO. MHBepcHas 3acel€HHOCTD ypOBHEH
SHEPTrUU aTOMOB.

45. KBaHTOBbIE CUCTEMBI C TPEMsI YPOBHSMU. Y CIIOBHE CaMOBO30YK/I€HUS ONTHYECKOTO KBAHTO-
Boro reneparopa. Cpoiictsa uzinydenust OKI'.

Pa3nen 11. IIpoueccsl B miazme

46. XapakTepHble CBOWCTBa IUIa3Mbl. KBaswHEHTpanbHOCTH M1a3Mbl. JlebaeBCckuil pamuyc u
JIEHTMIOPOBCKas 4acTOTA.

47. Yupyrue CTOJIKHOBEHUS 3JEKTPOHOB C aTOMaMH. Y CTAHOBJICHHE MOHU3AIIMOHHOTO PaBHOBE-
cus B mazme. CpenHsisi SHEprusl yCTAaHOBUBIIETOCS Xa0THYECKOTO ABUKEHUS AIIEKTPOHOB.

48. Heymipyrue cTOJIKHOBEHHUS 3JIeKTPpOHOB ¢ aTromamu. OnbiTel @panka u ['epua. [Ipomeccs no-
Huzanuu raza. ®opmyna Caxa.

49. DeKTPOnpPOBOAHOCTD IIa3MbI. TeMieparypHas 3aBUCUMOCTh IPOBOIMMOCTH IJIa3MBbl.

6. TEMbI IPAKTUYECKHAX U CEMUHAPCKHX 3AHSATHI

Paznen 1. Pa3BuTHe KBaHTOBBIX MpeACTaBJIEHMIT
Tewmsl: 1. Knaccuueckast Teopus usznyueHus uepHoro tena. @opmyna Panes-/xunca.
2.KBanToBblli xapakrep uznydenus. @opmyna Ilnanka. 3akon Credana-bonbumana. 3a
KOH BuHa.
3. ®oroanexrpuaeckuii d3pdekr. Popmyna DiHmTerHa 11 HoTodddekra. POTOHBL.
4.9¢ddexr Komnrona. O6bsicuenue a¢dexra KomnroHa.

Pa3nea 2. KBantoBas Teopusi bopa-3ommepdennbaa

5.KBantoBanue aeiicTBus. YacTuia B MOTEHIIMAIBHOM siMe OECKOHEUHOM TITyOHHBI.
KBaHTOBBIN OCHUILIATOP.

6.KpyroBsie opOUTHI BOIOPOAOTIOA00HBIX aTOMOB. CIIEKTp UX SHEPTHUH.
7.CekTphl U31y4eHUs Y TIOTJIONICHHS CBETAa aTOMOM BOJIOPO/IA.

Pa3gen 3. OcHOBHBIC MOJIOKEHUS KBAHTOBOM MEeXaHUKHU

7.Pemienne ypaBuenus llIpénunrepa mist cBoO0aHO ABMXKYyIIeics yactuiibl. CooTHOIIIE-
HUE HEOIIPEIETICHHOCTEM.

8.3aaua Ha COOCTBEHHBIE 3HAYEHUS OIlepaTopa SHEPTUH.

9.KBaHTOBaHNE NPOEKIIMM MOMEHTA UMITYJIbCa, KBAJpaTa MOMEHTA UMILYJIbCa U SHEPTUU
poraropa.

10.Pemenne ypaBuenus llpenunrepa B 3aa4ye o yacTUle B MOTEHIUAIBHON siMe Oecko-
HeuyHoU riyOouHsbl. CriekTp 3Hepruii yactuiibl. Habop BOTHOBBIX (yHKITHI.

11.Tynnensnslit 3¢ dext. bBappep npon3BoibHON HOPMBI.

Pa3nes 4. ATOMBI ¢ OJHUM BAJICHTHBIM 3JIEKTPOHOM

12.PamuansHas 3aBUCHMOCTH TUIOTHOCTH JJIEKTPOHHOTO 00Jlaka B aTOME BOJOPO/IA.

13.YpoBHU 5HEPrUM aTOMOB LIEIOYHBIX METAIUIOB. CIEKTPHI N3ITy4YEHUsI aTOMOB IIEN0Y-
HBIX METAJIJIOB.

Pazgea 5. MukpoyacTuibl BO BHEIIIHEM MATHUTHOM I10J1€

14.0pOuTanbHblii MAarHUTHBI MOMEHT 3J1€KTpoHa. KBaHTOBaHME MarHUTHOT'O MOMEHTA U
ero npoekuuu. Maraeton bopa.

15.MukpoyacTuiia BO BHEIITHEM MarHuTHOM 1one. O0wscHeHue npocroro 3dpdexra 3ee-
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MaHa.
16.ITonHplid MOMEHT UMIyNbca MeKTpoHa. CuH-opOUTaIbHOE B3auMmopaencTBue. ToH-

Kas CTPYKTypa JIMHUA.

Pa3zngen 6. Mexannyeckne 1 MArHUTHbIE MOMEHTHI MHOT03JIEKTPOHHBIX ATOMOB
17.MexaHnndyeckue MOMEHThI aTOMOB. [IpaBuia ciioxeHnss MOMEHTOB.

MarauTHbsIle MOMEHTEI aTOMOB. MHOXHTEb JIanze.

18.AnomanbHslii 3¢ ekt 3eemana. CuibHoe nosne. D dekr ITamena-baka.
MarHuTHbIN pe30HaHC.

Paszgen 7. Teopusi mepuoan4eckoi CUCTEMbI 3JIEMEHTOB
18. Kimaccuduxkarus 3neKTpOHHBIX cocTosiHUI. OCcHOBHBIC TepMbI aToMoB. [IpaBmia Xyrna.
19.PEHTICHOBCKUE CIIEKTPhI. XapaKTePUCTUYECKOE PEHTTEHOBCKOE H3IydeHHe. TOopMO3HOE
PEHTTEHOBCKOE H3JTyYCHUE.

Pa3nen 8. CTpoenne u cBoiicTBa MOJIEKYJT
20.DHepreTu4ecKre YpOBHU ABYXAaTOMHOI MOJICKYJIbI. DIIEKTPOHHBIE, KOIeOaTeIbHbIC U Bpalla-
TCJIIbHBIC ABUKCHU .

Pa3nen 9. KBanToBbIe cBOiiCTBAa TBEPABIX TeJl
21.IIpubnmxenue cBOOOAHBIX 3JEKTPOHOB. CIEKTp 3HEPruil 311eKTPOHOB. DHEPrust
®epmu. Pacnipenenenne @epmu-/Iupaka. [I10THOCTH COCTOSHUI.

Paszgea 11. Ilpoueccsl B miiazme
22. JlebaeBcKkuil paanyc U JeHrMopoBckas yactora. dopmyna Caxa.
23.97eKTpOonpOBOAHOCTH M1a3Mbl. TeMreparypHas 3aBUCUMOCTb TPOBOAMMOCTH I1J1a3Mbl

7.JIABOPATOPHBIE PABOTBI
PA3JIEJI 1. Pa3BuTHEe KBAHTOBBIX NMPEACTABJICHUI
Pa6ota 1. Uzyuenue BHemHero gororddexra. M3zmepenue nocrostaHom [lnanka.

Pabora 2. OHpeI[eJ'ICHI/Ie IepBOro NOTCHUOHAJIa B036Y)KI[6HI/I$I aTOMOB KCCHOHaA.

PA3JIEJI 2. KopnycKy/IsipHO-BOJIHOBBIE CBOMCTBA YaCTHI BelleCTBA.

Pa6ota 3. 3mepenue pa3mepoB aTroma KceHoHa B addexre Pamzayapa.

PA3JIEJI 4. ATOMBI ¢ OAHUM BAJIEHTHBIM 3JIEKTPOHOM
Pabora 4. U3ydenue criekTpa aTOMOB BOOPO/IA.

Pabora 5. OnTuueckue CreKTphl HIETOUYHBIX METAIIJIOB.

PA3JIEJI 8. CtpoeHue u cBOiicTBa MOJIEKYJI

Pabora 6. 3yuenue criekTpa JByXaTOMHBIX MOJIEKY (MOJa).

PA3JIEJI 7. KBanTOBBIE CBOMCTBA TBEPAOIO TeJa
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PabGoTa 7. I/ISMCPCHI/IG OTHOIICHMUS IIJIOTHOCTH 3JI-HOB B MC€TAJlJIaX CIlasd TCPMOIIaphl.

PA3JIEJI 11. IIpouecchl B miia3me.

Pabota 8. Onpezenennie TemMneparypbl 1 KOHLEHTPAIUHU JIEKTPOHOB B ILJIa3Me.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbIX PABOT, PE@EPATOB

KypcoBbie paboTsl u pedepatsl o kypcy Dusnka aToma He IpeIyCMOTPEHBI.
TeKkCcTbl KOHTPOJbHBIX PadoT. buiieTbl KOHTPOJILHOI PadoTHI (MpUMep):

buser 1.

1.Yro Takoe 060104Ka M T01000I0UKA, I 9TO O3HAYaeT 3amuch: (a) 2p°. (6) 4d°. (8) 3s™. (r) 5g™.
2.0mpenenuTe TepM OCHOBHOT'O COCTOSIHUSI aTOMa KpeMHus (Z=14).

3. Haiinure KHHETHYECKYIO SHEPTHUIO AJIEKTPOHOB, BHIPBIBAEMBIX ¢ K-000J0YKH aTOMOB HHUKEIs
K,-uznyuenuem 3omora.

4. TlpocToit wim cioXHBINA dPeKxT 3eeMana 0OHAPYKUBAIOT B CIAOOM MAarHUTHOM IIOJIE CIICK-
TpaJibHbIE TUHUH, 00YCIOBICHHBIE Iepexogamu 3D2 =>3P27

buner 2.

1.Kakue u3 nepeunciaeHHbIX COCTOSHUN He peanusyrorca? [louemy?:

() 1p° (6) 2p° (B) 3g™ ().

2. Ucnonw3ys mpaBuia XyHa, HAlAUTE T€PM OCHOBHOTO COCTOSTHUS aTOMa, dJIEKTPOHHAsT KOH-
(buryparys He3arnoJIHEHHOM M0/1000JI0YKH KOTOPOTO nd?,

3. Ilpu yBennuyeHUM HamNpsHKEHUS Ha peHTreHoBckoil TpyOke ot 10 go 20 kB pasnocts nmmn
BOJIH K -TMHUM ¥ KOPOTKOBOJIHOBOM IpaHMIIbI CIUIOIIHOIO PEHTI€HOBCKOIO CIEKTpa yBEIUYH-
Jack B TpH pasza. Kakoi aeMeHT UCTIoIb30BaANICS B KAYECTBE aHTUKATO a7

4. N306pa3ute cxemy BO3MOXHBIX MEPEX0JI0B B CI1a0OM MarHUTHOM IOJI€ 36EMAaHOBCKHX KOM-
MOHEHT CHEKTPATLHOW TUHUH 2D 3/ ->2P3)5.

buner 3.

1. (a) CKOTBKO PIEKTPOHOB MOXKET ObITh B n = 4 o6onouke? (6) KakoBsl ero moao00i04ku 1
CKOJIBKO 3JICKTPOHOB MOXET OBITh B KaXK10M?

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

3. 3. KakoBa MakcuMasbpHas SHEPIHs pEHTTEHOBCKOIO U3JIy4eHHUsI CBUHIA?

4. TlpocToit win cioxxHbI 3PdexT 3eemMana 0OHAPYKUBAIOT B CIAOOM MAarHUTHOM I10JIE€ CIIEK-
TpaJbHBIE TUHUH, O0YCIIOBICHHBIE TIepexonamu 514->5H4?

buner 4.

1. (a) Kakoe mMuHHUMalbHOE 3HAu€HHE 1BO3MOXKHO IJIsi MOJO00O0JIOUKH, KOTOpas coaepkuT 11
anexTpoHoB? (0) Eciau mogo6oouka HaxoauTcs B n = 5 000709Ke, TO KAKOBO CHEKTPOCKOMUYE-
cKue 0003HavYeHue JUIst 3Toro aroma?

2.Acnonw3ysa npaBwia XyHAa, HAWIUTE TEPM OCHOBHOTO COCTOSIHUSI aTOMa, 3JIEKTPOHHAsI KOH-
buryparusi He3aroJIHEHHOM 1M01000104KK KOTOporo nd3.

3. Yto 3a arom umeet AKa-muHuio n3inydenus pasuymo 2,75x10-10 m?

4. N300pazute cxemy BO3MOXKHBIX TIEPEXO0J0B B C1a00M MarHUTHOM TIOJIE 3€eMa-HOBCKHX KOM-
MOHEHT CHeKTpanbHOM MuHun 3D3 ->3P2.
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buner 5.

1. (a) Eciir moyto6omoyka atoMa uMeeT 9 3JeKTPOHOB, KAKOBO MHHUMATLHOE 3HaYeHHE yucia 1?
(6) Kakoe criekTpockonuueckie 0003HaYCHUs I 3TOTO aToMa, €CIIH 3Ta Mo000I04Ka SBIISCT-
s yacTpio n = 3 06onouku?

2. Ucnionb3ys npaBmia XyH/a, HAWAUTE TEPM OCHOBHOT'O COCTOSIHUSI aTOMa, JICKTPOHHAs KOH-
¢duryparyst He3aroJIHEHHOM 1M010005109KK KOTOporo nd6.

3. KakoBa MakcuMalibHasi 3HEPTUS] PEHTTEHOBCKOTO U3ITyYCHHS ATFOMUHHUS?

4. TlpocToit win cioxHbIA dPexT 3eemMana 0OHAPYKUBAIOT B CIaOOM MAarHUTHOM IIOJIE CIIEK-
TpaJbHBIC TUHUHU, 00yCIIOBIIeHHBIE TIepexoaamu 3D 1->3P07?

buer 6.

1.Kakue u3 creayromux CeKTPOCKONMUYECKHX 0003HAYeHUH pa3pelieHsl (TO €CTh, KOTOphIe He
HApYIIAIOT HU OJHO M3 MpaBUJI, KacaloluXcs 3HaYeHUI kBaHTOBBIX uncen)? (a) 1s1 (6) 1d3 (c)
4s2 (d) 3P7 (e) 6h20 .

2.0mpenenuTh CKOPOCTh AJIEKTPOHOB, MAJAIONIMX HA aHTUKATOJ PEHTIC€HOBCKON TPYOKH, eCiH
MUHUMaJbHAsl JUIMHA BOJIHBI B CILIOIIHOM CIIEKTpE peHTreHOBCKUX Jtyder 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 MEPEXO0J0B B c1a00OM MarHUTHOM TOJIE 3eeMa-HOBCKHX KOM-
MOHEHT CHEeKTpabHOM MuHUM3D2 =>3P27?

buner 7.

1.Uto Takoe 06os0uYka M 1moao00I0YKa, ¥ 4TO O3Ha4JaeT 3amuch: (a) 2p3. (0) 4d9. (B) 3sl. (1)
5016.

2.0npenenuTe TEpM OCHOBHOI'O COCTOSTHUS aToMa KpeMHus (Z=14).

3. HaliTu KMHETHYECKYIO0 DHEPTUI0 DJIEKTPOHOB, BBIPBIBAEMbIX ¢ K-000JO0YKM aTOMOB HHKEIs
Ko-uzmyuenuem 3o107ta.

4. Tlpocroit mim CIOXHBIN 3P heKkT 3eemMana 00HAPYKUBAIOT B CTA00OM MarHUTHOM II0JI€ CIEK-
TpaJbHbIE TUHUU, OOYCIIOBJIEHHBIE IIEpexo1aMu B aTomax B?

buner 8.

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

2. Ucnionw3ys mpaBuna XyH1a, HAalAUTE TEPM OCHOBHOTO COCTOSTHUS aTOMa, dJIEKTPOHHAsT KOH-
(buryparyst He3aroJIHEeHHOM 1M01000104KK KOTOporo nd2.

3. Ilpu yBenuyeHUM HamNpsHKEeHUS Ha peHTreHoBckoil TpyOke ot 10 go 20 kB pasnocts mmmn
BoJIH Ko-1MHMM ¥ KOPOTKOBOJIHOBOM TPaHMIIBI CILUIOIIHOTO PEHTIE€HOBCKOIO CIIEKTpa YBEIUYH-
Jack B TpH pasza. Kakoli a1eMeHT UCO0Ib30BaANICS B KAYECTBE aHTUKATO1a?

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

burer 9.

1. (a) CKOTBKO DIIEKTPOHOB MOXET ObITh B n = 4 06omouke? (6) KakoBel ero momo0004ku 1
CKOJIBKO 3JICKTPOHOB MOXET OBITh B KaK10M?

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

3. 3. KakoBa MakcuMasbHas SHEPIHsl peHTTEHOBCKOIO U3JIy4eHHUsI CBUHIIA?

4. Tlpocroit unu cnoxubiid 3 dext 3eemana oOHAPYKUBAIOT B CIIA0OM MAarHUTHOM IIOJIE€ CIEK-
TpaJibHbIE TUHUH, 00YCIIOBJICHHBIE TlepexoamMu B aromax C?

dopma 14 u3 20




MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

®-Pabouyast mporpamma JUCHUIUTAHBI

buner 10.
1. (a) Kakoe mMuHMManpHOE 3HaueHHE | BO3MOXKHO JJIsl MOA000JIOUKH, KOTOpasi comepkut 11
anexkTpoHoB? (6) Ecnu mogo0onouka HaXoauTest B 1 = 5 000JI0YKe, TO KAKOBO CIIEKTPOCKOIIHYE-
ckue 0003HaYeHHe Ui 3TOro aroma?

2. Ucnonb3ysa npaBuia XyHJa, HAWIUTE TEPM OCHOBHOT'O COCTOSIHUSI aTOMa, JJIEKTPOH-
Hasi KOH(UTYpaIys He3aoIHEHHOH 1101000J109KK KOTOporo nd3.

3. Yro 3a arom umeet AKa-nmuHuro u3nydeHus paBayto 2,75x10-10 m?

4. N3o0pa3ute cxemy BO3MOXKHBIX MEPEXOJOB B CJIAOOM MarHUTHOM IIOJIE 3eeMa-
HOBCKHMX KOMITOHEHT CIIEKTpaibHOM Jnauu 2D3/2 ->2P3/2,

buner 11.

1. (a) Ecu mogoGosiouka aroma uMeeT 9 3JIEeKTPOHOB, KAKOBO MUHUMAJIbHOE 3HAYEHUE
yucna 1?

(6) Kakoe criekTpockonrueckue 0003HauYeHUs ISl 3TOr0 aToMa, €CJIM 3Ta M0J1000JI09Ka
ABIISIETCS YaCThIO I = 3 0007104YKN?

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

3. KakoBa MakcumalibHasi HEPTUSI PEHTTEHOBCKOTO U3ITyYCHHS aTFOMHHUS?

4. IIpocroit nnu cnoxubii 3pPext 3eemana 0OHAPYKUBAIOT B c1aOOM MarHUTHOM TOJIE
CHEKTPAIbHBIC JIMHUH, 00YCIIOBIICHHBIE ITEpeX0JaMu B aToMax B?

buner 12.

1.Kakue 13 crneayromux CeKTpOCKONMUECKUX 0003HaueHull pa3pelieHs! (To eCThb, KOTO-
pbl€ HE HapyLIaloT HU OJHO W3 MpaBHJI, KAaCArOIIMXCs 3HAUeHUN KBaHTOBBIX yucen)? (a) 1sl (0)
1d3 (c) 4s2 (d) 3P7 (e) 6h20 .

2. OnpenenuTb CKOPOCTh 3IEKTPOHOB, NMAJAIOUINX HA aHTUKATO/l PEHTI€HOBCKOM TpYOKH,
€CJIM MMHUMAJIbHas JIJTMHA BOJIHBI B CIIJIOLUTHOM CIIEKTPE PeHTreHOBCKUX Jrydeit 0,01 HM.

3. B arome Bosb(dpama amekTpoH mnepemén ¢ M-o6omouku Ha L-o6omouky. [TpuHumas
MOCTOSIHHYIO S9KPaHUPOBAaHUS G=5,5, ONpeeNIUTE JUINHY BOJIHBI UCIYIIEHHOTO (DOTOHA.

4. Ilpocroii nnu cnoxHbIi 3pPexT 3eemana 0OHaApPYKUBAIOT B c1a0OM MAarHUTHOM IIOJIE
CHEeKTpaJIbHbIE JIUHUH, 00YCIOBIEHHbIE NTepexoiaMu B aToMax O?

9.INIEPEYEHB BOITPOCOB K DK3AMEHY:

1. JIBe Touku 3peHus Ha npupony ceera. Kitaccudeckas Teopus U3Iy4eHHUs] YEPHOTO Te-
na. @opmyna Panes-/xxunca.

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

3. ®otoanekrpuueckuii 3ddexr. 3akonbl porodddexra. O6wsicHeHue porodaddexra c
BOJIHOBOI ToukH 3peHus. @opmyna DitHiureliHa a1s potorddexra. OOTOHBI.

4. PaccessHue 31€KTpOMarHUTHBIX BOJIH Ha 3ieKTpoHax. Knaccuuecknii noaxon. Tomco-
HOBCKO€ paccestHie 3JIeKTPOMarHuTHbIX BOJIH. Kimaccuueckuil paanyc 3i1eKTpoHa.

5. Oddext Komnrona. O6bsicuenue s¢pexra Komnrona

6. ludpakuus ceera Ha AByX wensx. OObsICHEHUE C BOJTHOBON M KOPITYCKYJISIPHON TOYEK
3pEHUs.

7. T'unote3a ae-bpoiiia. JkcnepuMeHTaAIbHOE 00HAPYKEHNE BOJTHOBBIX CBOWCTB MUKPO-
gactull. OnsiTel [{eBuccona u Jxepmepa.

8. MBbICIIEHHBIN OMBIT 1O AUGPAKIIUN SJIECKTPOHOB HA JIBYX IEIAX. AMIUITUTY/A BEPOSIT-
HOCTH.
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9. Onepartopbl. OCHOBHOM MOCTYJIAT KBAHTOBON MEXaHHKH.

10. Posib coOCTBEHHBIX 3HaUCHHI onepaTopoB. COOCTBEHHBIE COCTOSHHS.

11. BepossTHOCTH J103BOJICHHBIX 3HAYCHUH (PU3NUECKUX BEITUYHUH.

12. 3agada Ha COOCTBEHHBIC 3HAYCHHs omeparopa »Hepruu. YpasHeHue lllpemgunrepa.
Bonnosas ¢pynkuus. CtannapTHbele TpeOOBaHUS.

13. Pemenue ypaBHenust lpénunrepa mist cBoOoHO ABMXKYyIIeWcsa yacTuipl. [lnockue
BoJIHBL. HOpMHpOBKa IUIOCKHX BOJIH.

14. 3amava o yacTuile B MPSMOYTOJIBHON MOTEHIIMATBHON SIME OCCKOHEYHOMW TITyOUHBI.
Crnextp 3Hepruit yactuipl. Habop BOJTHOBBIX (YHKIIHA.

15. Tynnenbsiii 3¢ dexT. [loreHnmansablil 6apbep MPOU3BOIBHON (HOPMBI.

16. KBanToBaHue NpOEKIIMM MOMEHTA UMITyJIbca. KBaHTOBaHME MOMEHTA UMITYJIbCA.

17. YpaBuenue Ulpenunrepa ais 4acTULbl B LIEHTPAIbHO-CUMMETPUYHOM HoJie. Pazne-
JeHue nepeMeHHbIX. OpOuTanbHOE U MArHUTHOE KBAaHTOBBIE YHCIIA.

18. Ilonsarue o pemiennu paauaabHoN yacTu ypaBHeHus Lllpenunrepa nis yacTuuel B Ky-
J0HOBCKOM noje. KBanToBble uncna. BeipoxkaeHne cocTosHui.

19. PapnanbHas 3aBUCUMOCTb IJIOTHOCTH JIEKTPOHHOTO 00JIaKa B aTOME BOAOPO/A.

20. CriekTpbl U3JTy4eHHs U MOIJIOIIEHHUs cBeTa aToMoM Bojopofa. Iloctosnnas Punbep-
ra. M3oronuueckuii caBur.

21. YpoBHM 2HEpruu IIEIOYHBIX METAUIOB. Pa3pemennsle nepexonbl. CIeKTpbl aTOMOB
IIEJIOYHBIX aTOMOB. TOHKas CTPYKTypa JIMHUMA U3ITy4EHUs IIETOYHBIX METAJIIOB.

22. OpOuTanbHblii MArHUTHBIM MOMEHT 3J€KTpoHa. KBaHTOBaHME MarHUTHOIO MOMEHTa
u ero npoekuuu. Maraeron bopa.

23. MukpoyacTtulia BO BHELIIHEM MarHuTHoM nose. [Ipocroii s ekt 3eemana.

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

25. TlonHbIif MOMEHT UMITyJIbCa 3JeKTpoHa. CrinH-opOuTaNbHOE B3auMoeicTeue. ToH-
Kasi CTPYKTypa JIMHUMN.

26. IIpaBuna coxeHUsI MEXaHUYECKUX MOMEHTOB B KBAHTOBON MEXAHUKE.

27. MaruuTHble MOMEHTHI aToMOB. MHoxuTenb Jlanne.

28. O6bscHeHne aHoManbHOTO 3(dekra 3eemana.

29. 3¢ dexTt 3eemana B cunbHOM 1oiie. pdexT ITamena-baxka.

30. Maruutsslii pe3oHaHc. M3mepenne mHoxuTens Jlanne.

31. Teopuss mepuonnyeckoil cuctemsl 3aeMeHTOB. Kiaccuduxanus 3J€KTPOHHBIX CO-
crosiHuil. neanbHas Tabnuiia 3JI€eMEHTOB.

32. OcuHoBHbIe TepMbI aToMOB. [IpaBuna XyHaa.

33. PeHTreHOBCKHE CIIEKTPBl. XapaKTEPUCTUIECKOE PEHTIEHOBCKOE u3nyueHue. Onpene-
JIeHHE PEHTT€HOBCKUX YPOBHEH YHEPIHH aToMa.

34. TopMO3HOE PEHTIEHOBCKOE H3ilydyeHue. OlpeneracHue AJIUH BOJIH PEHTIEHOBCKHUX
JTy4dei.

35. Crpoenue u cBoiicTBa MoJekyn. Mosekyna Bogopoaa. IIpupona XMMUUECKUX CHIL.
Banentaocts. OOBsICHEHHS HACBHIIIEHNS U HAPABIECHHOCTH XUMUYECKOTO B3aUMOIEHCTBUS.

36. DHepreTuuecKue ypoBHHU JABYXaTOMHOM MOJIEKYIbI. DIIEKTPOHHbBIE, KoJeOaTeNbHbIEe U
BpallarenbHble IBHKeHUsA. CIeKTphl U3TyYeHUsI.

37. IlpoGnema ompeneneHUs >HEPreTHUECKOTO CIEKTpa 3JEKTPOHOB B TBEPIOM Tele.
[Tpubmmkenre cBOOOAHBIX 37EKTPOHOB. CrekTp sHepruil. DHeprus PepMu. DHepreTudeckue
30HBI.

38. 30HHBIE MOJENM IMPOBOJHHUKOB, IHUAJIEKTPUKOB M MOJYNPOBOAHUKOB. IIpumecHbie
NOJIyNIPOBOIHUKHU. [TpOBOAMMOCTE B IOyNIPOBOJHUKAX.

39. CnoHTaHHbBIE U BBIHYKIEHHBIC TIEPEXO0/bl B BEIIECTBE. Y CWIICHUE CBETA MPHU MPOXO-
KJACHUU Yepe3 BelecTBOo. FIHBepCHasl 3aCEIEHHOCTb.
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40. KBaHTOBBIC CHCTEMEBI C TpEMs YPOBHSIMMU. VcaoBue CaMOBO36y}KI[eHI/I5[ OIITHUYECKOI'O

KBaHTOBOT'0 reHeparopa, Cpoiictea uznydenus OKI'.
41. XapakTepHble CBOMCTBA I1a3Mbl. KBa3sMHEHTpambHOCTH 11a3Mbl. JleOaeBCKuid paanyc

" JICH'MIOpPOBCKasd 4acToTa.

10.CAMOCTOSATEJBHASA PABOTA OBYYAIOIUXCSA

®opma 00yyeHus: OUHast

HasBanue pa3- | Buja camocrositesibHOM padoThl (mpopador- | O0bem B | Dopma KOH-
A€JI0B H TeM Ka Y4eOHOro MaTepuaJjia, pemieHue 3ajaay, yacax TPoJist
pedepar, 10KJIa1, KOHTPOJIbHasI padoTa, (mpoBepka
MOJATOTOBKA K C/aye 3a4€eTa, IK3aMeHa u JIp.) pelieHus 3a-
na4, pepepara
u 1p.)
[To Bcem Temam | IIpopaGoTrka yuebHOro Mmarepuana, pemieHue | 18 KP u ax3amen
CEeMHMHAPCKHX 3a1a4, KOHTpOJbHas paboTa, TOATOTOBKA K
3aHSATHUI c/1adye PK3aMeHa H JIp.)
[ToaroToBka K BHIMOJIHEHHIO pAaOOTHI 36 Cnaua pmomycka

[To Bcem pabo-
TaM TPaKTHKY-
ma

K BBITOJHCHHIO
paboThI

®opma
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11. YYEBHO-METOAUYECKOE 1 UTH®OPMAIIMOHHOE OBECHE‘IEHI’IE ,H;[/ICI_II/]]IJII/IHI)I
a) CniHCOK peKOMeHAyeMOii JINTepaTyphbl
OCHOBHAsl JIATepaTypa

1. Cusyxun [[.B., O6mwii kypc dusuku. AToMHas U saepHas ¢usuka. ToM 5. ATomHas U snepHas ¢usuka [Diek-
TPOHHBIH pecypc] : Yueb. mocobue mis By3os / CuByxus 1. B. - 3-¢ u3p., crep. - M. : DUSMATIIUT, 2008. - 784 c. -
ISBN 978-5-9221-0645-0 - Pesxum noctyna: http://www.studentlibrary.ru/book/ISBN9785922106450.html

2. Crpoxosckuii Esrenuii AdanacbeBrd. MU3MKa aTOMHOTO SI1pa M SJE€MEHTAPHBIX YaCTHIL, OCHOBBI KHHEMATHKH
YueGHoe nocobue s By3oB / CtpokoBekuii Esrenuii Adanacsesuu; Ctpokosekuii E. A. - 3-¢ u3. ; MCTIp. W JIOM. -
Mockaa : FOpaiit, 2022. - 355 c. - (Bsicuiee o6paszosanue). - URL: https://urait. ru/bcode/492501 '

AONOJTHHTE/IbHAS JINTEPATYPa s

1. Kosnos B.®., Kypc owei ¢puzuku B 3a1a4ax. [dnexrponnsiii pecype] / Kosnos B.®., Manowkus [O. B. , Munnep
A.b., Iletpos IO B., Pomumesckuii E.A., Cracenko A.JIL. - M. : ®USMATIJINUT, 2010. - 264 c. - ISBN 978-5-9221-
1219-2 - Pexxum pocryna: http://www.studentlibrary.ru/book/ISBN97859221 12192.html

2. Anppeenxo, IO. A. ®usuka. Ontuka. ATomHas u saepHas dusuka. U. 1 : J1a6. npaxtukym / F0. A. Anapeetko, T.
M. Axmeruuna, C. Y. Bananckuit u ap. , noa pea. E. K. Haumu u 0. A. Paxmraara. - Mocksa : MUCuC, 2008. - 132
¢. - Teker : anextponnsiii / O9BC "Koncynbrant crynenra” : [caiir]. - URL :
https://www.studentlibrary.ru/book/Misis_279.html

3. Ilepmunos, A. B. OGmas dusnka. 3anaum ¢ peweHusmy : 3anaunuk / A. B. TTepmunos, 0. A. bapkos. — Caparos
: Byzosckoe oGpasosanue, 2020. — 725 ¢. — ISBN 978-5-4487-0603-5. — Teker : anexkrponHbiii // L{udposoit
o6pasosarenpHbiii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/95156.html

4. Tpodumosa, T. . PykoBOACTBO K pelieHHIO 3a1a4 1o Qusuke : yueGHOE nocobue s BY30B /

T. W. Tpodumosa. — 3-e u3z., ucnp. u non. — Mockea : Mznarenscrso FOpaiit, 2022. — 265 ¢. — (Bbiciuee
o6pasosanue). — ISBN 978-5-9916-3429-8. — Texker : anekrponusiii / O6pasosatensHas miatdopma FOpaiir [caitr).
— URL: https://urait.ru/bcode/488639 ,

5. Bexman Hrops Hukonaesud. ATomHast 1 siiepHasi GU3nKa: paavoakTHBHOCTh M HOHU3UPYIOIIHE W3y deHHS |
Yuebnuk a1 By30B / Bekman Urops Hukonaesuy; Bekman H. H. - 2-e u3a. ; uenp. u gon. - Mocksa : FOpaiir, 2022. -
493 c. - (Briciuee o6paszoBanue). - URL: https://urait.ru/bcode/491394

yueOHO-MeToAuYecKasi JINTepaTypa

1. Kanammnukos E. I'. Meroanyeckue ykazaHus 1jis caMOCTOATENLHOM paGoThl CTleeHTOB 110 MCUMIUTHHE «ATOMHas
du3mKa» Ui BCeX HAmpaBNeHHH M CIELHMATIbHOCTEH MHKEHEPHO-(H3MUecKoro (BaKy/bTeTa BHICOKHX TEXHONOIHA
BceX (opm obyuenns / E. I'. Kanamnukos, E. A. IlpiHaesa; Yal'Y, UO®BT. - anﬂHOBCK yal'Y, 2019. - URL:
http:/lib.ulsu.ru/MegaPro/Download/MObject/8370
2. Kanammnukos E. T'. Meroauyeckue ykasaHus 1o BHITIOJHEHHIO JaGopaTopHBIX paGoT 1o aucummuiube «Dusuka
aroOMOB W MOJIEKy/»: Juls ofy4aromuxcs No HampapieHusM OakamaBpuara: 22.03.01 "Marepuanosenenue u
TexHojorukd marepuanos”, 28.03.02 "Hanoumxenepus", 03.03.03 "Pagmodmsuka", 03.03.02 "Ousuka" / E.
I'. KanamHukos; VikEyY, NDDBT. - VbSHOBCK : vary, 2019. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/6361

CornacoBano: ; b
Benymwii cniermanmuct OOIT HB YiI'Y / YameeBa A.®./ oS~ 2022
(JomxHOCTh pabOTHUKA HAYIHOU OHOIHOTEKHM) (®HO) (moamuce) (mata)
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0) nporpaMMHoOe o0ecrieyeHme:

MoiiO¢uc Crannaprasiii, OC Anbst Pabouas cranuus 8

) [Ipodeccnonanbupie 6a3b1 ANNLIX, HHGOPMAIHOHHO-CIPABOYHBIE CHCTEMbI

1. DaexTponno-6mG.1n0Te LI CHCTEMBI:

1.1. Ludposoii obpazosarenbhnii pecype IPRsmart : anektponno-6ubimoreunas cucrema :
caiitr / OO0 Komnanus «Aii Il Ap Memman., - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — Pexum jpoctyna: jns 3aperucTpup. noibsosareneii. - Teker :
NEKTPOHHBII,

1.2. O6pasoarenbnas miardopma KOPAWUT : oGpazopatensusiii pecype, 3/MeKTpoHHas
Gubmmorexa : caiit / 000 Daexrponnoe mamarenbctso IOPAMT. — Mocksa, [2022]. - URL:
https://urait.ru. — Pesxum 0CTyma: 71 3aperucTpup. Noab3oBarenei. - TeKeT : 3eKTPOHHBI.

1.3. Baza nannmix «dnexrponnas 6ubmmorexa rexuuueckoro BY3a (OBC «Koncynsrant
crysentan) : snexTponHo-6ubmuoTeynas cucrema : caiit / OOO [Momurexpecype. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x, — Pexum apocryna: juist 3aperucTpup.
noab3oBareeil. — TeKer : 3eKTpOHHBbIH.

1.4. DBC Jlans : anexrponHo-oubamoTednas cuerema : caift / OO0 BBC Jlans. — Cankr-
[lerepbypr, [2022]. — URL: https://e.lanbook.com. — Pexum joctyna: mwisi 3apericTpHp.
noaszosareneit. — TeKeT : 31eKTPOHHbIIH,

1.5. OBC Znanium.com : 31eKTpoHHO-OnbAHOTeYHas cucreMa : caiit / OO0 3nanuyM. -
Mocksa, [2022]. - URL: http://znanium.com . — Pexum jgoctynma : JUis 3aperHcTpup.
nosb3osareneit. - TeKeT : 31eKTPOHHBIIH.

2. KoncyasranrIluoc [Daexrponnsii pecype]: cnpaBounas npasopas cucrema. /000
«Kouncyaprant [moce» - Dnexrpon. aau. - Mocksa : Koncynsranrllnoce, [2022].

3. Ba3pl JaHHBIX HEPHOANYIECKHX H3anmii:

3.1. Baza jauHBIX nepuomuyeckux uijanuii EastView : anexrponnsie xypranst / 000
UBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum aocryna :
JUIS @BTOPH3. Nosib3oBarelei. — TeKeT : 3NeKTPOHHBbII.

3.2. eLIBRARY.RU: wnayynas osnexktponxas Oubnmorexka : caitr / OOO Hayunasa
Onektponnas bubnuoreka. — Mocksa, [2022]. — URL: http:/elibrary.ru. — Pexxum poctyna @ s
aBTOpPH3. NoJb3oBareseil. — TeKeT : 31eKTPOHHBII

3.3. Dnexrponnas Oubimorexka «M3narensckoro jgoma «I peGennuxon» (Grebinnikon) :
anextponnas Gubmmorexka / OO0 WUJI I'pebennnkon. —~ Mocksa, [2022], — URL: https://id2.action-
media.ru/Personal/Products. -~ Pexum jocryna : juis arTopu3. nons3oBarenei. — Teker
IMEKTPOHHBII,

4. Mepepanbuas rocyaapersennas undopmanuonnas cucrema «Haumonaasnas
yaekTponnas dubanorexay : yekTponnas Gubmoreka : caiit / ®I'BY PI'b. —~ Mocksa, [2022]. -
URL: https://ua6.pd. — Pexxum nocryna : anst noapsosareneii sayunoit 6uGimmorexkn. — Teker :
AEKTPOHHBIH,

5. SMART Imagebase : nayuno-undopmannonnas 6aza ganueix EBSCO // EBSCOhost :
[nopran]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum nocrynma @ Juis aBTOpH3.
nons3oBareneit. — Uzobpaienue : aeKTPOHHLIE.

6. Depepanbubie HHGOPMALHOHHO-00PAZ0BATE/ILHBIE OPTAJILI:

6.1. Exunoe okno joctyna k o0pasosaTelbHBIM pecypeanm : (enepansuriii nopran . — URL:
http://window.edu.ru/ . — Teker : aneKTPOHHEIH.

6.2. Poccuiickoe obpazosauue : (enepanbubiii nopran / yapeaurens PIAY «®ULTO». -
URL: http://www.edu.ru, — Tekcr : anexrponnbiii.

7. Obpazoparensunie pecypent Yal'y:

7.1. Dnextponnas Oubnuoreynas cucrema Yal'V @ moayns «Dnekrponsas Gubmmorexay
ABUC Mera-ITPO / 000 «Jlara Dxcnpeccy». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYTIA : And nmojb3oBateneit nayunoil Onbanorexu. — Teker : aneKTpoHHbIii.
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12 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

Ayautopud JUIsl  TPOBEJCHUS JIGKUHUWA, CEMHUHAPCKUX 3aHATUH, Ui  BBIIOJHEHUS
71a00paTOPHBIX padOT U MPAKTUKYMOB, JIJISl TPOBEJICHUS TEKYIIETO0 KOHTPOJIS U MPOMEKYTOUHON
aTTecTaluu.

AyIUTOpUM  YKOMIUIEKTOBAaHbl  CIELMATU3UPOBAHHON  MeOenplo, y4eOHOW  JTOCKOM.
Aynuropun i TPOBEACHUS JEKIUH 000PYIOBAHBI MYIbTHMEIUWHBIM OOOPYIOBAHHEM ISt
npenocrabieHuss uHpopmauuu Oonbliol ayautopuu. [lomerieHus A CaMOCTOSITENbHOM
paboTbl  OCHANICHBl KOMIBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO TOJKIIOUEHUS K CETH
«utepHer» M obecredeHWeM JAOCTyNa K 3JIEKTPOHHOM HMH(pOMalMOHHO-00pa3oBaTeIbHON
cpeze, AEKTPOHHO-ONOIMOTEYHOH crucTeMe.

13.CHEHUAJIBHBIE YCJIOBUS AJI51 OBYYAIOILIUXCSA C OTPAHUYEHHDbI-
MH BO3MOKHOCTAMMU 310POBbS

B cnyyae HE0OXOOUMOCTH, OOydYarOUIMMCS W3 4YHCIAa JIMI C OrPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3710pOBbsl (I10 3asBJICHUIO OOYYalOLIErocsi) MOTYT MpelaraTbCsi OAHU U3
CIICAYIONIMX BapUaHTOB BOCHPHUATHS HWHQPOPMAIMKM C YYETOM WX HWHAWBUAYAIbHBIX
NCUXO(PHU3MUECKUX 0COOCHHOCTEH:

— JUISL JIAIL C HAPYIICHUSIMU 3PCHUS: B TICUaTHON opMe yBeTHUECHHBIM MIPUPTOM; B Popme
AJIGKTPOHHOTO JTIOKYMEHTa; B Qopme aymuodaiina (mepeBoj y4eOHBIX MaTepUalioB B
aymuodopmar); B medatHor (opme Ha s3bike bpaiins; MHIUBHUIyalbHBIC KOHCYJIBTAIIMH C
NPUBJICUCHUEM TH(IIOCYPIOTICPEBOIUNKA; HHIUBUIYAIbHBIC 3a/IaHUSI K KOHCYJIbTAIUH;

— JUId JUIl C HapyIIeHWsIMM CiyXxa: B IedaTHOH ¢opme; B (GopMe 3JIEKTPOHHOIO
JIOKYMEHTAa; BUeoMaTepHalIbl C CyOTUTPaMU; HHANBUIYalIbHbIE KOHCYJIBTALIUH C IPUBIICYEHUEM
CypAoInepeBOAYMKA; MHAUBUAYAJIbHBIC 3aJaHUS U KOHCYJIbTalluK,

— IS JUI ¢ HapyUIeHUsSMHU OIOpPHO-ABUraTeNIbHOIO ammapara: B NedaTHoW ¢opme; B
dopmMe HIEKTPOHHOTO JOKyMeHTa; B (opMme aynuodaiina; HHIMBUAyalbHBbIE 3aJaHUs U
KOHCYJIbTallhH.

B cnyyae HE0O0X0AMMOCTH MCIONB30BaHMUA B Y4€OHOM IpoOIlecce YAaCTMYHO/ MCKIIIOYU-
TETHHO MCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUM, opranuzanus padots! [IIIC ¢ obyuaro-
muMucs ¢ OB3 u uHBanuaaMu npeaycMaTpuBaeTcss B 3JEKTPOHHON MH(OpMaMOHHO- 00pa3o-
BaTEJbHOMN CPEJIe C YUETOM MX MHAWBHUIYAJbHBIX NICUX0(pU3NUECKUX 0COOEHHOCTEH
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