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1. He.]II/I H 3aJa4Y1 0CBOCHUA NJUCHHUITIJIMHbI

Lesbr0 ocBOEHUS Y4eOHON NUCHUILTHNHBI « AToMHas pusuka» (AD) sBisercs:

- npuoOpeTenue 3HaHUK 1 (OPMHUPOBAHKE TIPEICTABICHHUH 0 aTOMHON (PU3HKE, KaK O TEOPHH, SIB-

JSIFOIIEHCS pe3ybTaToM 00001eHns HAOI0ICHNH, TPAKTHYECKOTO OTbITA ¥ SKCIIEPUMEHTA,

- 03HaKOMJICHHE CTYJCHTOB C OCHOBHBIMHU 3aKOHAMH M METOAaMH (pU3MKH aTOMa M aTOMHBIX sIBJIe-

HUM;

-HAyYUTh  HaBBIKAMPaOOTBI C  COBPEMEHHBIM AaTOMHO-(U3UYECKHUM OOOPYIOBAaHUEM, YTO
Ipe/roaracT 3HakOMCTBO C OCHOBAaMU aTOMHOM CIIEKTPOCKOITHH.

3agayaMu TUCHUIUIMHBI « aTOMHAs PU3UKANSIBIISIOTCS
- OBJIQJIETh CHCTEMOM 3HAHUII 10 aTOMHOM (PU3MKE U MPABUILHO COOTHOCHUTD COJIEPKaHUE IKCIIe-
PUMEHTAJIBHBIX 33/1a4 C 3aKOHAMHU (U3UKHU aTOMa;
-3 eKTUBHO MPUMEHSTH OOIITUE 3aKOHBI JJI PEIICHUS 3a/1a4 B 00J1aCTH aTOMHOW (PU3UKU Ha
TpaHUIlax ¢ APYTUMH pa3aeiaMu Kypca oomeil Gpusmnkwy,
-CTPOUTH MaTeMaTU4YEeCKUE MOJIeH (DU3MUECKUX SABIICHUHN, UCIIONB3YS JOCTYIHBIA MaTeMaTU4eCKUil
ammapar, BKII04as METOAbI BHIYUCIUTEIHHON MaTEMAaTHKH,
- KCTIOJIb30BaTh U paboTe CIPaBOYHYIO U YUEOHYIO IUTEPATypy, HAXOAUTh IpyTUe HE0OXOJuMbIe
WUCTOYHUKU WH(POPMAITHH.
2. Mecro pucuumussl B ctpyktype OIIOII BO

Huctmmummaa B1.6.14.05. « ArtomHas ¢usmka » Bxoaut B Onok b.1 TocymapcrBeHHOTO
obpazoBarensHoro crangapra (PI'OC) mis cryaeHToB oyHOM (HOpMbI 00yUYEHHS 1O HAMpPaBICHUIO
cnenuanpHocT 03.03.02—"Ou3uka" (OakamaBpuar) u peaau3yercss B pamkax npodmis «DPusuka
KOHJCHCUPOBAHHOTO COCTOSIHUS BemiecTBa». K uCXOAHBIM TpeOOBaHUSM, HEOOXOIUMBIM IS
W3YYCHUS JTaHHOW JUCHUIUIMHBI OTHOCSTCS 3HAaHWSA, YMEHHS W BHUJABI JCSITCIbHOCTH,
c(hopMUPOBaHHbBIE B MPOLIECCE U3YUCHUS TUCHUILUIMH Kypca oOmeld (GU3MKd, a UMEHHO pa3/elioB
Mexanuka, OnekTpuuecTBo, ONTHKa C  COOTBETCTBYIOUIMMH JIAOOPATOPHBIMU MPAKTUKYMaMHU.
HeoOxoaumo Takke BIaJeHHe METOIaMU MaTeMaTHYECKOTO aHaln3a U HaBbIKaMH paboTel Ha OBM
Ha OJJHOM 13 0a30BBIX S3bIKOB IporpammupoBanus belicuk, [Tackans uinu Cu.

Huctunnuna AQ sBisieTcs OCHOBOM i W3YYEHHS CIEHUANbHBIX JTUCHUIUIMH 10
cybaromMHON (Qusuke, actpodusnke, reopusnke M (UMK KOHJICHCUPOBAHHOTO COCTOSHUS
BEIIECTBA.

3. TpebGoBaHus K pe3ysbTaTaM OCBOCHUS JTUCIUTLIAHEI.

[Iporiecc u3y4yeHHs] MUCHMILTUHBI HampaBieH Ha (HOPMHPOBAHHE HIEMEHTOB CIEIYIOIINX
koMmrieteHmii B coorBercTBuM ¢ I'OC3++ BO mno nampasnenuto noaroroBku 03.03.02 dusuka
(YypoBeHb OakaslaBpuara):

ObwenpogheccuonanvHvie KOMnemeHyuu

OIIK-2.1 CocTaBnsieT OTYETHI IO HAYYHO-UCCIIET0BATEIHCKON EATEIBHOCTH, BKIIIOYAs aHAIN3 U
00paboTKy SKCIIEPUMEHTAIBHBIX PE3yIbTaTOB
OIIK-2.2 CriocoGeH mpeAcTaBIsATh Pe3yabTaThl HCCIEA0BATEIBCKOM IEATEIHPHOCTH Ha HAYYHBIX
KOH(DEPEeHIHSIX, BO BpEMs IIPOMEKYTOUYHBIX U HTOTOBBIX aTTECTAIHNA

B pe3yabTaTe 0CBOEHUS JUCHUIIIUHBI 00YYAIOIUIICA T0JIKEH:
3HaTh (QU3MYECKHE M MAaTeMaTHUYECKHE MOJCIH IPOIIECCOB M SBIICHHM, a TaKKe 00OpYyJIOBaHHME,
TEXHOJIOTMM W MPOrpaMMHBIE KOMIUIEKCHI, HCIIOJIb3yeMbI€ IPU MNPOBEACHUU HCCIIEI0BAHUM,
HaIlpaBJICHHBIX HA PEIICHHE 3aa91, TOCTAaBICHHOM Mepe]] CTYJICHTOM B PaMKax aTOMHOM (PU3HKH;
Ymerb GopMynHpoBaTh 1EH U 33]]a4H UCCIIEAOBAHUS, CAMOCTOSTEIHHO TIAHUPOBATh U TIPOBOJIUTH
HCCIICIOBAHMS, AHAIM3UPOBATH IOJYYEHHBIE PE3yJbTaThl U JIEJIATh COOTBETCTBYIOLIHME BBIBOJBI,
0hOpMIIATh HAYYHO-TEXHUYECKYIO JJOKYMEHTAITHUIO;
Buaaaerp HaBbIKaMM HAYYHOM KOMMYHHUKAIMU U HCCIIEIOBATEIILCKOW JEATEIBHOCTH B YCIOBUSIX
(G YHKIIMOHUPOBAHUS HAYYHO-UCCIIEA0BATEIbCKUX M MIPOU3BOJICTBEHHBIX KOJJIEKTHBOB.
IIpuobpectu onbIT:



- paboThI ¢ MpUOOpPaMu U 000PYIOBAaHUEM COBPEMEHHOW JIaOOpaTOPUH 110 aTOMHOM (DU3HKE;

- HCTIOJIb30BaHMS PA3IMYHBIX METOANK (PU3MUYECKUX M3MEPEHUH 110 aTOMHOW CHEKTPOCKOIIUH U 00-
pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX;
- IpoBeieHus (PU3MYECKOT0 U MATEMAaTHYECKOTO MOJICIMPOBAHNUS C IPUMEHECHHEM METOJI0B (hU3H-
KO-MaTeMaTU4YEeCKOI0 aHaln3a K PEHICHUI0 KOHKPETHBIX ECTECTBEHHOHAYYHBIX W TEXHUYECKHUX
po0JieM B paMKax aTOMHOM (PU3UKH.

4. Conep:kaHue M CTPYKTYpPa TUCUUIJIMHBI
4.1 ConepxxaHue pa3/iesioB AU CHUINIHHBI

Taonuua 1. Cooeporcanue oucyunaunvt (mooynsn) «Amomnasn gusuxkay, nepeuens oyeHoy-
HbIX CPeOCcme u KOHMPOAUPYeMblX KOMNEemeHyuil

Ne
pas-
neia

HanmenoBanmne pas-
Jciia

Coneprxanue paszena

Koa xonTpo-
JIUpyeMou
KOMIIETEHIINHN
(unu ee ya-
CTH)

®opmMa Te-
KYILIEro KOH-
TPOJIA

2

3

4

5

Bsenenne

[Ipeamer  aTomHOW  (PU3MKH.
Muxkpomup. Maciradsl. Pusuka
MHUKpPOMHpA - KBAaHTOBas PU3UKA.

OIIK-2

A3, K

PaBHOBecHOE TeILI0-
BOE U3JIyYECHHUE B M0-
JIOCTH.

3akonbl Penesi-/Ixunca u Buna.
I'mnore3a Ilnanka. KBaHTBI H3-
nydyenusi. @opmyna [lnanka. 3a-
koH Credana-bonbpiiMana u 3aKoH
cmemenus Buna.

OIlK-2

3, K

dotorpdekr

OmnbiThl ['epiia u Cronerosa.
YpaBHenue DifHiTeHA. DPPEeKT
Komnrona. PaccesHue anexTpo-
MarHUTHOTO M3JTy4eHUS Ha CBO-
001HOM (IIOKOSIIEMCS1) JJIEKTPOHE

OIIK-2

PK, /13

KBanToBas Teopus
CBETA.

@DOTOHBI. DHEPTUS U UMITYJIbC
¢orona. 'nnoresa ne-bpoitns.
BonHOBBIE CBOMCTBA YaCTHIL.
OmneiThl [leBuccona-/>xepmepa,
Tomcona n TaprakoBckoro,
Cymkuna, bubepmana u @abdpu-
kaHTa. Bosubl ne-bpoins. ®aso-
Bas U IpynIoBas 4CKOpOCTb BOJIH
ne-bpoita. [IpuHnun Heonpee-
JIEHHOCTEM.

OIIK-2

CP, I3, K

AToM Bogopoaa 1mo
bopy.

Monens atoma TomcoHa. OnBITE
Pesepdopna. [Inanerapuas mo-
JieNib aTOMa U IpobiieMa ycToii-
YUBOCTH aTOMOB. CepHabHbIe
CIIEKTPBI U3IIYYCHUS 3aKOHO-
MEpPHOCTHU B CIIEKTPE aTOMa BO-
J0poAa.

OIIK-2

113, CP

JuckpeTHas CTpyk-
Typa aTOMHBIX YPOB-
Hel

OneiTel @panka u 'epua. Ilo-
TEHI[UAJIbI BO30YKJIEHUS U
noHu3auuu. M3oronnueckuin
CIBUT aTOMHBIX YpOBHEH. Bo-

OIIK-2

13, K, CP.T,O




JIOPOAOTIOJ0OOHBIE HOHBI.

OCHOBBI KBAHTOBOU
TECOPHH.

KBanToBas cucrema. BonmHoBas
(dbyHKIIMS, €€ CBOWCTBA. YpaB-
Henue UIpenunrepa. Crauuo-
HapHbIE U HECTAIMOHAPHBIE CO-
ctostaus. [110THOCTE BEpOSITHO-
ctu. Oneparopbl GU3NYECKUX
BenuurH. COOCTBEHHBIE 3HAYE-
HUS U COOCTBEHHBIE (PYHKITUN
onepaTopoB. ['aMHUIbTOHUAH.
DHepreTuyecKkre ypoBHU CH-
CTEMBbI COCTOSTHUSA 3JIEKTPOHA B
aToMe.

OIIK-2

PK, JI3, CP
T,0

OnnomepHbIe 3a/1a4u

OnHOMEpHBIE 3a/1a4: CBOOOIHOE
JIBMDKCHUE YaCTHIIBI; TPSIMO-
yroJjibHast MOTeHI[HAIbHAS SIMa;
rapMOHUYECKUHN OCHUILIISATOP.
TyHHenbHBIN dPDEKT.

OIIK-2

KP, J13, T,0

OIHOAIEKTPOHHBIHN
aToM.

VYpasuenue llpeaunrepa c neH-
TPaJIbHO-CUMMETPUYHBIM T10-
TeHuuanom. Paznenenue nepe-
MeHHbIX. [1ockuii U npocTpaH-
CTBEHHBIN poTaropsl. Oneparo-
pel L2, L,, uX cOGCTBEHHBIE 3Ha-
yeHusi. MOMEHT umnyibca
3JIEKTPOHA U €r0 MPOEKIHUH. YT-
JI0Bast BOJTHOBAs (PYHKIIMS.
YpoBHu 3HEprun. KBantoBsie
yucna / u my.

OIIK-2

K, I3, T,O

AToM Bosoposa B
KBaHTOBOU TEOPHH.

PannaneHOE ypaBHEHME U panu-
aNbHAas BOJTHOBas (DYHKITHA.
BonHoBbie QpyHKIIMU cTAIINO-
HAPHBIX COCTOSIHUM, UX CBOMCTBA.
Bonoponomnonobusie aToMBbl,
aTOMBI IIEJIOYHBIX METAJIJIOB.
YPpOBHM 3HEPTUH U KBAHTOBBIE
yucaan u L.

OIIK-2

PK, ]13

10

OpOuTasibHBIE MEXa-
HUYECKHUI U Mar-
HUTHBI MOMEHTEI
ANEKTPOHA.

Marueron bopa. Dkcniepumen-
TaJIbHOE OIIPEIETICHUE MarHUT-
HbIX MOMeHTOB. OnbIT [lITepHa n
I'epnaxa.Crun anekrpoHa. I'nu-
note3a Ynenoeka u ["ayacmura.
CoOCTBEHHBIN MATHUTHBIA MO-
MEHT 3JieKTpoHa. OpOuTaibHoe U
CIIMHOBOE THPOMAarHUTHBIE OT-
HOILICHUS

OIIK-2

3, K

11

ITonaTue o npaBunax
CIIO’KEHHUS B3aUMO-
JEUCTBYIOLIUX MO-
MEHTOB KOJIMYECTBA
JBHOKCHHUS.

CrniuH-opOUTaIbHOE B3aUMOJICH-
cTBre. TOHKas CTPYKTypa CHek-
Tpa aroma Bogopoja. dopmyna

TOHKOW cTpYKTYyphI ([dupaka).

OIIK-2

A3, CP

12

BekTopHas monens

Hepapxus B3auMOAEHCTBHUI B

OI1K-2

/3, T.0




aromMa.

MHOT03JIEKTPOHHOM aToMe.
[Mpubnuxenne LS u jj-cszeit.
Tepm. ToHkas CTpyKTypa TepMa.
[IpaBuiio unrepsasios Jlanze.

13 ATOMBI IIETOYHBIX DHepreTuyeckue ypoBHu. Bepo- OIIK-2 P, KP
METAJIJIOB. ATHOCTb nepexona. [lonstue o
npaBmiax oroopa. Paspemiennsie
U 3allpEIlEHHbIE 1EPEXOIBI.
CrnektpanbHble cepuu (aTOMbI
BOJIOPO/JIa, TeJINsl, IIETOYHbIX
METaJIJIOB).
14 | AtoMm renus cum- CuUHITIETHBIE U TPUILJIETHBIE CO- OIIK-2 13, K
METPUYHBIEC U AHTHU- ctossHus. OOMEHHOEe B3auMO-
CUMMETpPUYHBIE BOJI- | JCHCTBUE.
HOBBIE (DYHKIUU.
15 | AToM BO BHEITHUX Atom B MmarautHOM noJe. Crna- OIIK-2 113, CP
MOJISAIX — DJIEKTpUUe- | 6oe u cuibHOoe nose. PakTop
CKO€ YU MarHUTHOE. Jlanne. HopmanbHbIi 1 aHO-
MabHbIN 3QdeKThl 3eeMana.
ATOM B 3JIEKTPU-YECKOM IIOJIE.
Dddext HlTapka
16 | MHoroanexkTponHsie | OOLIMe NPUHIUIIBI ONUCAHUS OIlK-2 13, PK
ATOMBI. MHOT'03JIEKTPOHHOT'O aTOMa.
CuMMeTpHUYHbIE U AaHTUCUMMET-
pUYHBIE BOJTHOBBIE (DYHKITUH.
[IpuHIMI TOXKIECTBEHHOCTH Ya-
crull. [Ipuanun 3anpera Iaymnu.
17 3anojHeHne aTOMHBIX | DJIEKTPOHHBIE 000JIOYKU U TIO/I- OIIK-2 13, CP, P
COCTOSTHUIDIIEKTPO- 000J10YKH. DNIEKTPOHHAsI KOH-
HaMH. ¢urypauus. [lepuognueckas
cucTeMa 1eMeHTOoB. [IpaBuio
Xynna. OCHOBHBIE TEPMBI aTO-
MOB.
18 | PentrenoBckue [Iepexo1bl BHyTPEHHHX DJIEK- OIIK-2 13, CP
CIIEKTPBI. TPOHOB B aTOMax. XapaKTepH-
CTHUYECKOE PEHTI€HOBCKOE 13-
nmydeHue. 3akoH Moznu. Dddekr
Oxe.
19 | Monekyna. Anuaba- | Monekyna Bogopoaa. Teopus OIIK-2 13, CP
TAYECKOEe TTPUOIIH- laiitnepa-Jlonnona. Xumuue-
KEHHE. ckas cBs3b. KoBaneHTHas u
VMOHHAas CBSI3U. BaIEeHTHOCTS.
20 | KonebarenbHoe u CnexTpsl 1ByXaTOMHBIX MOJIe- OIIK-2 PK, T,O

BpalllaTeIbHOE JIBU-
JKEHUeE siiep B MoJie-
KyJax

kyn. KonebarenbHbie
H-BpallaTCIIbHBIC CIICKTPHI.
IIpaBumna orGopa 1 epexo0B
B IBYXaTOMHBIX MOJICKYJIaXx.
OnTHyeckre KBaHTOBBIE T€HE-
patopsl. Masepsl u Jlazepsl.

B rpade 4 npuBoasTcs manupyembie (OpMbl TEKYIIETO KOHTPOJIS: 3alluTa J1abopaTopHOM pa-
6otel (JIP), nomamnero 3aganus (13), komnoxBuyM (K), pyOexnsiit konTpons (PK), TectupoBanue
(T), ompoc (O) u 1.1.




4.2. CTpyKTypa IMCUHUIIIHHBI
OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI « ATOMHAsI U3HKE» COCTaBIsAET 4 3a4ETHBIC SIUHUIIBI, BCETO
144 4gaca, S1uac nexuun, 51 yaca npakTHUecKue 3aHATHs, 15 yacoB camocTosiTenbHas padora , 27
YaCOB KOHTPOJIbHBIC 3aHATHS.

Tabnuya 2. Ob6waa mpyooemkocmy OUCUUNIUHBL cocmaesnsiem 4 3auemnvle eOUHUY
(144uaca)

Bu paboTbr TpynoemkocTb, yac.
ScemecTp Bcero

O01mas Tpy10eMKOCTh B 3a4. el1. (4ac.) 4(144) 4(144)

KonrakTHasi pa6ora (B yacax): 102 102

Jlexmmm (JI) 51 51

[Ipaktuueckue 3austus (I113) 51 51

Jlaboparopusie pabots (JIP)

Cemunapckue 3ansartus (C3) — —

CamocTrosiTesibHAsi padoTa (B yacax), B TOM YHCJIe 15 15

KOHTaKTHasi padora:

Kypcosast pabora (KP)

Pedepar (P)

Konrponsnas padora (K)

CaMocCTOsITETbHOE U3YUYEHHUE Pa3/IeiIOB 15 15

IHoaroroBka m npoxoxkaeHue MPOMeEKYTOYHOH aT- 27 27

TeCTAlNH

Bun npomexxyTouHOM aTTecTaluu 9K3aMeH JK3aMeH

4.3. ConepxaHue TMCUMILIUHBI (JIEKIIMOHHbIE 3aHSITHSA)
Tabnuuya 3. Jlekyuonnvie 3anamusn

Ne paszpne- Tema
aa
2

Beenenue. Ilpenmer aromuoit ¢usuku. Mukpomup. Macmrabsl. dusznka MUKpo-
Mupa - kBaHToBas (usuka. KpaTkas ucropus 3apoxkaAeHUS U Pa3BUTHS aTOMHU3MA.
OKCIEpUMEHTAJIbHBIE OTKPBITUA KOHIA 19 1 Havana 20 Beka, KOTOpBIE HE YKJIAJbl-
BalOTCS B PaMKH KJacCUYecKol Gpu3uku. — 1 yac

2 PaBHOBECHOE 2IEKTPOMarHUTHOE U3JIYy4EHHE B NOJIOCTH. 3akoHbl Penes-/uHca u
Buna. I'mnoresa [1nanka. — 1 gac

3 KBantel nznydyenus. @opmyna Ilnanka. 3akon Credana-bonblimMana u 3aKkoH cMe-
menusg Buna. — 1 gac

4 KBanToBas teopus ceera. @otoHsl. ['unoresa ae-bpoiinsa. BonHoBsle cBOMCTBA Ya-
ctull. OneiTel JleBuccona-/xepmepa. — 1 gac

5 Omneitel Tomcona u TaprakoBckoro, CymienHa, bubepmana u @abpukanra. BomaHbl
ne-bpoitna. [Ipunuun HeonpeneneHHoCcTH. — 1 yac

6 Atom Bozmopozaa no bopy. Mozaens aroma Tomcona. OnbiTel Pezepdopaa. [1nane-
TapHasi MOZIeJIb aTOMa U Mpo0sieMa YCTOHYMBOCTH aTOMOB. — 1 gac

7 CepuanbHble 3aKOHOMEPHOCTH B CIEKTpe aromMa Bojopoaa. KoMOMHaIMOHHBIH
npuHIUI— | yac

8 Teopus bopa. KBanTtoBanne MomenTa umnyiabsca. Iloctynatel bopa. [IpuHnmn
COOTBETCTBUSI— | yac

9 Pentrenosckoe msnmydenune. @opmyna bpera-Bynsda. Metonbr HabmoneHus au-
¢dpakuuu BoaH Ha Kpuctamax. ¢ ekt Komnrona. PaccesHue 31eKTpOMarHuTHOTO




Ne pazne- Tema

na

1 2
M3ITy4eHUs] Ha CBOOOTHOM (TIOKOSIIIEMCS ) AJIeKTpoHe. — | gac

10 JuckpeTHas CTpyKTypa aTOMHBIX ypoBHE. OnbiThl @panka u ['epua. [loTeHunanbt
BO30YKICHHS U MOHU3AIMU. M30TONMMYeCKHii CABUT aTOMHBIX YpOBHEH. — | yac

11 Bonopogonono6usie nonsl. JHeprerundeckue cnekrpol. Monsr He+, Li++. — 1 gac

12 OcHOBBI KBaHTOBOM MexaHMKW. KBaHTOBasi cucreMa, €e COCTOSIHUE, U3MEpsSeMble
napameTpbl. BonHoBas dyHKIUS, ee cBolicTBa— | yac

13 VpaBuenue llpenunrepa. CranuoHapHble W HECTallMOHapHbIe cocTosiHus. [lmot-
HOCTb BEPOSITHOCTHU Y TJIOTHOCTh MOTOKA BEPOATHOCTU— | yac

14 Omneparops! ¢pusndyeckux BeauuuH. COOCTBEHHbIE 3HAUYEHUSI U COOCTBEHHbIE (PYHK-
un oneparopoB. CpenHee 3HaueHHE (PU3MUECKON BeMUYMHBL. ['aMuinbTOHMAH. — 2
yaca

15 OnHomepHbIE 3a/layu: CBOOOJHOE JABMKEHUE YACTHIIBI, MPSMOYTOJIbHAs MOTCHIU-
ajbHas siMa. — 2 yaca

16 ["apMoHMYEeCKU OCIMIUIATOP— 2 Yaca

17 OnHO351eKTpOHHBIN aTtoM. YpaBHeHue Lllpeaunrepa ¢ HEeHTpaIbHO-CUMMETPUYHBIM
noteHmanoM. [lnockuit porarop— 1 vac

18 [IpocTpancTBEHHBIA POTATOP. MOMEHT UMITYJIbCA BJIEKTPOHA U €ro MPOEKUHUH. YT-
noBast BoiTHOBast pyHknus. KBaHTOBBIC unCiia I w ™ 2 yaca

19 Omneparopsl L2, Lz, ux cobcTBeHHbIe 3HaueHusi— 1 yac

20 ATOM BOJIOpO/ia B KBAaHTOBOI Teopuu. PaguanbHoe ypaBHEHHE U pajuaibHas BOJI-
HOBasi PYHKIIMSI aTOMa BOJIOpoJia— 2 yaca

21 YPpOBHU 3HEPrUU U TIIABHOE KBAHTOBOE YHMCIJIO N. BrIpokaeHune ypoBHEH 1o opOu-
TaJbHOMY MOMEHTY. CHIeKTpaJIbHbIE CEPUM M3IYyYEHUsl aToMa Bojopoaa. — 1 gac

22 OpOuTanbHble MEXaHUYECKUH U MarHUTHBIA MOMEHTHI AJieKTpoHa. Marneton bopa.
DKCIepUMEHTaIbHOE OmpeieJieHue MarHuTHBIX MoMeHTOB. OmbIT IllTepHa u I'ep-
naxa. CriuH 35ekTpoHa. — | yac

23 CoOCTBEHHBIN MarHUTHBIII MOMEHT 3JieKTpoHa. OpOUTaIbHOE M CIMHOBOE THpO-
MarHuTHble OTHOILIECHUA. [lOJMHBII MOMEHT 3JIEKTPOHA, BHYTPEHHEE KBAaHTOBOE
4yuciIo— 2 yaca

24 [lonsiTe O mpaBUJIaxX CIOXKEHUS HEB3aUMOJCHCTBYIOIIMX MOMEHTOB KOJIMYECTBA
JIBIKEHHUS— 2 yaca

25 Bektopnas Mmoaens aroma. CinH-0pOuUTaNIbHOE B3anMo/ieiicTBre. ToHKas CTpyKTypa
criekTpa aroma Bojopoaa. dopmyna Tonkon cTpykTypsl ([dupaka). Mepapxus B3a-
UMOJICHCTBUI B MHOTO3JIEKTPOHHOM atome. [Ipubmmkenue LS u jj-cBsseit. Tepm— 2
yaca

26 ATOMBI HIETIOYHBIX METAUIOB. DHEPreTUuYecKkue ypoBHU. BeposTHOCTh mepexona.
[TonsiTue o npaBuiax orbopa. PazpenienHsle u 3anpenieHHble nepexoapl— 1 yac

27 CrnekTpaibHble CEpUU aTOMOB BOJIOPOJIA M IIEITOYHBIX METAUIOB. — | yac

28 AtoMm renus. CHHTIIETHBIE W TPUIUICTHBIE COCTOSHHSA. OOMEHHOE BBIPOXKICHHE.
O6menHoe B3auMoelicteue. — | yac

29 ATOM B moJie BHEIIHHX CUJ. ATOM B MarHUTHOM mose. Cnaboe U CHUIbHOE MOJIe.
®axrop Jlanne. Hopmanehslii apdext 3eemana— 1 uac

30 Cnaboe nosne. CnoxxHblii (aHOManbHBIN) pdexT 3eemana. pdext [lamena-baka—
1 gac

31 MHoOro3eKTpoHHbIE aTOMbl. OO0INKMe MPHUHIMIIBI OMHCAHUS MHOTOXJIEKTPOHHOTO
aroma. [IpuHmun toxaecTBeHHOCTH YacTHIl. CUMMETpPHUYHBIE W  AHTUCHMMET-
puuHble BonHOBBIe GyHKIMU. [Ipuniun 3anpera [laynn— 2 yaca

32 3anoHeHNe aTOMHBIX COCTOSIHHM SJIEKTPOHAMH. DJIEKTPOHHBIE 000JOYKH U TOJ-




Ne pazne- Tema

na

1 2
obonouku. OnekrpoHHas KoHpurypauus. llepmommueckasi cucrema 3JIE€MEHTOB.
[IpaBuino Xynaa. OCHOBHbIE TE€pMbl aTOMOB. TpaHCypaHOBBIE AJIEMEHTHI. 2 4, 4 4
c.p— 2 yaca

33 PentrenoBckue criekTpsl. [lepexoapl BHYTPEHHUX 3JIEKTPOHOB B aTOMax. XapakTe-
PUCTHUYECKOE PEHTTEHOBCKOE M3nyueHue. 3akoH Mozmu. Dddext Oxe— | yac

34 Mounekyna. Annabaruueckoe npubianmxenue. MojaeKysIpHbpI HOH Bojopoaa. Mo-
nekysa Bogopoaa. Teopus laliTinepa-Jlonnona. CriapuBaHue 31€KTPOHOB. — 2 yaca

35 TepMbl IByXaTOMHOM MOJIEKYJIbl. XUMHUUYECKas CBs3b. KoBaeHTHAs 1 MIOHHAS CBSI3H.
BanenTtHocTh. — 1 yac

36 KonebarenbHoe u BpamaTelbHOE JBM)KEHHUE siiep B MousieKynax. CHeKTpsl JBYyX-
aTOMHBIX MoJIeKyIl. BpaniarenbHbie u KosebaTellbHbIe CIIEKTPhI MOJIeKYI— | yac

37 DJeKTpOHHO-KOIe0aTeIbHbIN-BpaIaTeNbHplii  epexon. IlpaBuma orbopa s
9JIEKTPOMArHUTHBIX TMEPEXOJ0B B JBYXaTOMHBIX MoJjekynax. Ilpunuun ®pan-
ka-Kongona— 2 yaca

38 Onrtrueckre KBaHTOBBIE TeHepaTopbl. Ma3epsl U na3zepbl— 2 yaca

Bcero 51 gac
4.4. Coaep:xanue JTUCUMILIMHBI (J1a0OpaTOpPHbIE 3AHATHA)
ITo aGopaTopHBIM 3aHATHAM COCTaBJI€HA OTAENbHAs pabouas mnporpamma «OOmwumit
buznuecKuil TPAKTUKYM 10 aTOMHOM (pr3HKe»
4.5. Conep:xaHue TMCUMILUIMHBI (MPAKTUYECKHE 3aAHATHA)
Taonuuya 5. llpakmuueckue 3anamus

Ne No
Tema
3aHATHUS | paszjena
1 2 3
Mogenu aromoB Tomcona u Peseppopna. PaBHoBecHOe — TemsioBoe
1 1,3 | usnyuenne. - 2 yaca
) ) Opdext Komnrona. ®otordpdekr- 2 yaca
3 3 Bonnsl ne-bpoitns. CooTHOIIEHUST HEONPEIEIEHHOCTEM-2 yac
4 4 Mopens atroma bopa- - 2 yaca
5 KonTponbnas padorta Nel- 2 yaca
OcHoOBHbIE IOHATHS KBAaHTOBOUM MexaHUKHU. OnepaTopsl (GU3HUECKUX Be-
6 5,6 nuuuH. CpeiHUE 3HAYEHUS U JUCTIEpCHsi- 2 Jaca
Onnomepusble 3a1aun. [IpocTpancTBeHHbIN poTaTop. YacTuiia B NOTEH-
7 7,8 [UATBHON siMe- 2 yaca
8 9 KBanToBas Teopusi atoMa BoJopojaa- 2 yaca
9 13 ATOMEI MIEJIOYHBIX METAIOB- 2 Jaca
10 KonTponbnas pabora Ne2- 2 yaca
1 13,15 DneKTpoMarHuTHeie Tepexonbl. [IpaBuna oTdopa U creKTpaibHbBIE
’ cepuu- 3 yaca
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Ne Ne
Tema
3aHATUA pas3aciia
MHorosiekTpoHHbIe aTOMbI. O00I04KH U TOJ000I0UYKH. DIEKTPOHHAS
12 koHurypanwus. [lpubnmxenue LS u jj-cBsazeii. Tepm. CocrosiHue- 3 yaca
13 16.17 [lepuonnueckas Tabnuua >neMeHToB. OCHOBHBIE TEpPMbI aTOMOB. TOHKas
’ CTPYKTypa aTOMHBIX CIIEKTPOB- 2 yaca
14 D¢ dexror 3eemana. OnwiT HlTepHa u 'epnaxa- 2 yaca
15 Kontponbnas padora Ne 3. - 2 yaca

Bcero 32 yaca

4.6. CamocTosiTe/IbHOE N3yYeHHE PA3/1eJI0B TN CIUTIINHbI
Taoauya 4. CamocmosamenvHoe usyuenue pa3zo0eios OUCYUnJIUHbL

pajfeﬂa Bonpocsl, BBIHOCUMBIE HAa CAMOCTOSITEIILHOE U3YYCHHE

1 2

1 DKCIepUMEHTaIbHbIE OTKPBITUSA KOHLA 19 1 Hayana 20 Beka, KOTOpbIE HE
YKJIAJIBIBAIOTCS] B PAMKH KJIACCHYECKOU (DU3UKH

2 dotordpexr. Onbrtel ['epria u CroneroBa. YpaBHeHue DWHIITEHHA

3 OmnsiTel ToMcona u Taprakosckoro, Cynikuna, bubepmana u
Pabpukanrta. Bonusl ne-bpoitns. [IpuHIMn HeonpeaeIeHHOCTH.

4 CepuasibHbIE 3aKOHOMEPHOCTH B CIIEKTPE aTOMa BOAOPOJA.
KoMOnHanMoHHbIN TpUHIINI.
Omnepatops! pusnueckux BenuyrH. CoOCTBEHHbIC 3HAYCHUS U COOCTBEHHbBIE

5 dbyakuun onepatopoB. CpenHee 3HaUeHUE GU3HMUESCKON BEIIMYHHBI.
I"'amunbTOHMAH.
OpOuTanbHble MEXaHUYECKHI U MarHUTHBIM MOMEHTBI 3JIEKTpOHa. MarHeToH

6 Bbopa. DkcniepuMeHTanbHOE ONpe/eIeHUe MAarHUTHBIX MOMEHTOB. OTIBIT
[Irepna n ['epnaxa. CouH 271€KTpoHA

7 Hepapxus B3anMOJEHCTBUN B MHOT'O3JIEKTPOHHOM aTOME.
[Tpubnmxenue LS u jj-cBsazeit. Tepmsl.

8 CrexTpaibHbIe CEpUH aTOMOB BOJIOPOIa U IMIETOYHBIX METAILIIOB

9 [Tpunuun 3anperta [Taynu. CuMMeTpUUHbIE 1 AaHTUCUMMETPUYHBIE BOJTHOBBIE
GbyHKLIUU.
3anoiHeHne aTOMHBIX COCTOSTHUM 3JIEKTPOHAMU. DJIEKTPOHHBIE 000JIOUKH U

10 010007104YKHU. DNIeKTpoHHAasA KoHpurypauus. [lepuoauueckas cucrema sie-
MeHTOB. [IpaBmiio Xynna. OcHOBHBIE TEPMBI aTOMOB. TpaHCypaHOBbIE 3JI€MEH-
THI.

1 XapakTepUCTUYECKOE PEHTIeHOBCKOE H3NyuyeHue. 3akoH Mozmu. Dddekt
Oxe.

12 Monexkyna Bogopoaa. Teopus INaittnepa-Jlongona. CnapuBaHue 3JI€KTPOHOB

13 KonebarenbHble CIEKTPBI MOJIEKYJT

14 Onrrnueckre KBAaHTOBBIE T€HEPAaTOPbl. Ma3zepsl U J1a3epsl.

5. OI_ICHO"IHBIC CpeacTBa IJjid TCKYLICTO U py'6C)KHOFO KOHTPOJIA YCIICBACMOCTH

B IIPOMEKYTOYHON aTTECTALlNH

Koneunsimu pe3yiibTaTaMU OCBOCHHA IMPOrpaMMbl JUCHUIIIIMHBI ABJISIFOTCA C(I)OpMI/IpOBaH-
HBIC KOTHHUTHUBHBIC OCCKPUIITOPBLI «3HATH», «YMCTb», «BJIAACTH», PACIIMCAHHBIC IO OTACIHbHBIM
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KoMIeTeHIUsIM. POpMUPOBAHUE ITUX JECKPUIITOPOB MPOUCXOAUT B TEUEHHE BCEr0 CEMeECTpa Io
JTaraMm B paMKax pa3JIMYHOro BUJA 3aHATUI U CAMOCTOSITEILHON paOOTHI.
B xozne u3ydyeHMs] AMCLUILIMHBI IPELYCMATPUBAIOTCS MEKYUiUl, pyOesHcHblil KOHMPOIb U
npomesxcymounasa ammecmayus (cmompu pacnpeoeienue 6annog ¢ Ilpunoxcenuu Ne 2).
Ouenounvie mamepuanvl 01a meKkyuiezo KORmpoasa. Llens mexywe2o Konmposus — OUeHKa
pe3ynbTaToB pabOTHI B ceMecTpe U 0OecriedeHre CBOEBPEMEHHOM 00paTHOM CBA3H, AJIsi KOPPEKIIHU
00y4YeHHsI, aKTUBH3AIMH CAMOCTOSITETILHON paboThl oOydatomierocs. OObEKTOM TEKYIIETo KOHTPOJIS
ABIISIOTCS KOHKPETU3UPOBAHHBIE PE3yNIbTaThl 00y4YeHHs (yueOHbIe JOCTUKEHHUS) IO TUCIUTUINHE
Texkywjuit KoHmpoab YCIIEBAEMOCTH O0ECICUYMBACT OICHMBAHUE XOJla OCBOCHUS JHUCIIH-
IUTMHBI «ATOMHas (U3MKa» M BKIIOYAET: OTBETHI HAa TEOPETUYECKHE BOIMPOCHI HAa MPAKTHUYECKOM
3aHITHM, PELICHUE MPAKTUYECKUX 3aad M BBINOJHEHHE 3aJaHUM Ha MPaKTUYECKOM 3aHSATHH, ca-
MOCTOSITEJIbHOE BBIITOJIHEHNE UHIUBUAYAIbHBIX JOMAIIHUX 33/laHuil (HampuMep, pelieHne 3a1ad) ¢
0TYETOM (3aIIMTOI) B YCTAaHOBJIEHHBIH CPOK, HalTUCAHUE JI0KIa10B, pedhepaToB, Icce, AUCKYCCHUU.
Onenka kKayecTBa MOATOTOBKM Ha OCHOBAHMU BBITIOJHEHHBIX 33JaHUN BEJETCS MpernojiaBa-
TesieM (€ 00CYKIIEHHUEM Pe3yIIbTaTOB), OAJIBl HAYUCIISIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 33JJaHHUS.
YCTHBIN OMpOC ABIAETCS OJHUM U3 OCHOBHBIX CIIOCOOOB y4€Ta 3HaHUU O00ydarolerocs mo
mucuuruinHe «AToMHas (usukay. Pa3BEpHYTHIM OTBET CTyAEHTa JODKEH MPEACTaBIATH COOOU
CBSI3HOE, JIOTHYECKH IOCJIeN0BaTeIbHOEe COOOIIEHNE Ha 3aJJaHHYIO0 TeMY, MOKa3bIBaTh €r0 YMEHUE
IPUMEHSTh ONPECIICHUS.

5.1.1. Bonpocel no memam OUCHUNIUHBL 011 YCHIHO20 ORPOCA
(xonmpoaupyveman komnemenuus OIIK-2):
Tema 1:

1. Beenenue. [Ipenmer aToMHOM U3HKH.
2. Muxpomup. Macmradsl. @u3nka MEKpOMHpA - KBaHTOBAs (PU3HKA.
3. KpaTkast uctopus 3apoxaeHUs U Pa3BUTUS aTOMU3MA.
4. OKcrnepuMeHTaJIbHbIE OTKPBITHS KOHIA 19 1 Hauana 20 Beka, KOTOpPbIE HE YKJIa/IbIBAIOTCS B
pPaMKH KJIaCCUYECKON (U3UKH.
Tema 2:
1. PaBHOBECHOE NIEKTPOMArHUTHOE U3JIyUYEHHUE B IOJIOCTH.
2. 3akonsl Penes-/[xunca u Buna.
3. I'mnoresa I1nanka.
l. KBaHTBI H31y4eHUsI.
2. ®opmyna [lnanka.
3. 3akon Credana-bonbimana
4. 33aKk0H cMmeleHus Buna.
Tewma 4:
l. KBanToBas Teopus cBeTa.
2. @DOTOHBI.
3. I'mnoresa ne-bpoiiis.
4. BoHOBEIE CBOIICTBA YaCTHIL.
3. Onpitel [leBuccona-Jlxepmepa.
Tema 5:
1. Oneitel Tomcona u TaprakoBckoro
2. Omnpitel Cymenna, bubepmana u @abpukanra.
3. Bomnnst ne-bpoiins.
4. [TpuHIIMTT HEOTTPEETIEHHOCTH.
Tema 6:
1. AtoMm Bogopoaa o bopy.
2. Mogens atoma ToMmcoHa.
3. Omnerter Pesepdopra.
4. [TnanerapHast MosieNb aTOMa | MpobieMa YCTOHUMBOCTH aTOMOB.
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Tema 7:
CepuanbHble 3aKOHOMEPHOCTH B CIIEKTPE aTOMa BOJIOPO/Ia.

2. KoMOMHaIMOHHBINA TPHHIIATL
Tema 8:
1.Teopus bopa.
2. KBaHTtoBaHHE€ MOMEHTa UMITYJIbCA.
3. Iloctynarel bopa.
4. IlpyHIMI COOTBETCTBUS
Tema 9:

Nk W=

AW N —

—_ —_ —_ —_ —_ N —

W N

NN W N —

PentrenoBckoe usiyueHue.

®dopwmyna bpera-Bynbpda.

Mertoap! HaOmoIeHHST JUPPAKIUU BOIH HA KPUCTAIUIAX.

Dddexr Komnrona.

Paccestnue 351eKTpOMarHuTHOTO U3ITy4€HUS Ha CBOOOHOM (ITOKOSAIIEMCS ) SJIEKTPOHE.
Tema 10:

JluckpeTHas CTpyKTypa aTOMHBIX YPOBHEM.

OnbiTel @panka u ['epua.

[ToTeHmansl BO30YKICHUS U MOHU3AIUH.

H3oTonuyeckuil CABUT aTOMHBIX YPOBHEH.

Tema 11:
BonopomononoOHbie HOHBI.
DHEepPreTu4ecKue CreKTphl.
Honrr He+, Li++.

Tema 12:

OCHOBBI KBAHTOBOM MEXaHUKHU.
KBanrtoBas cuctema, ee COCTOSIHUE, U3MEPSEMBbIE ITaPAMETPBHI.
BonnoBas ¢yHkuus, ee cBoiicTa
Tema 13:
VYpasuenue lllpenunrepa.
CrannoHapHble U HECTAllMOHAPHBIE COCTOSIHHUSL.
[110THOCTB BEPOSITHOCTH U MJIOTHOCTH ITOTOKA BEPOSITHOCTH
Tema 14:
OmnepaTopb! pU3NUECKUX BETUYHH.
CobcTBeHHbIE 3HAYEHUSI U COOCTBEHHBIE (DYHKIIMU OTIEPaTOPOB.
Cpennee 3HaueHHe HU3NYECKOIN BETUUMHBL. [ aMUIIbTOHUAH.

Tema 15:

. OnHOMeEpHBIE 3a7a4i: CBOOOHOE ABMKEHHUE YACTUIIBI; IPSIMOYTOJbHAS TOTEHIIUAIbHAs sIMa.
Tema 16:

. F'apMoOHHUeCcKu OCUUILIIATOD
Tema 17:

OnHOB3IEKTPOHHBIN aTOM.
Vpasuenue lllpennHrepa ¢ HeHTPaIbHO-CUMMETPUYHBIM TOTEHIIUATIOM.
I1nockuit porarop
Tema 18:
IIpocTpaHCTBEHHBIN POTATOP.
MoOMEHT UMITyJIbCa 3IEKTPOHA U €T0 IMPOEKIINH.
VYrnoBas BOTHOBAasA (QYyHKITHSL.

m
Ksantosste aucaa | u™ -2 qaca
Tema 19:

1. Oneparopsr L2, Lz, nx coOCTBEeHHBIE 3HAYCHUS

Tema 20:
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ATOM BOZIOpO/Ia B KBAHTOBOW TEOPUH.
PanuanbHoe ypaBHeHME U paauanbHasi BOJHOBAs (PYHKLKSA aTOMa BOAOPOJa
Tema 21:
YPOBHM 3HEPruM U rJIaBHOE KBAHTOBOE YUCIIO N.
BripoxieHne ypoBHEH 110 opOUTaTLHOMY MOMEHTY.
CrekTpaibHble CEPUU U3TYyYEHUs aTOMa BOAOPO/A.
Tema 22:
OpOuTanbHble MEXaHUYECKUI 1 MAarHUTHBII MOMEHTBI JIEKTPOHA.
Marsueton bopa.
DKCIIEpUMEHTAIBHOE OINPEAEIEHNE MATrHUTHBIX MOMEHTOB.
Onpit llTepna u I'epnaxa.
CnuH 3J€eKTpoHa.
Tema 23:
CoOCTBEHHBI MAarHUTHBI MOMEHT 3JICKTPOHA.
OpOuTaIbHOE Y CTMHOBOE THPOMArHUTHBIC OTHOILICHUS.
[TonHBIA MOMEHT 3JIEKTPOHA, BHYTPEHHEE KBAHTOBOE YHCIIO
Tema 24:

. Ilonsarue o I[MpaBUjiaX CJIOKCHUS HCBSaHMOHeﬁCTBYIOHIHX MOMCHTOB KOJIMYCCTBA ABUXKCHU A

Tema 25:
Bektopnast Mmogens aToMa.
CrimH-opOuTaIBPHOE B3aUMOACHCTBHE.
ToHKasi CTpyKTypa CIieKTpa aToMa BOJIOPOa.
®opmyina TOHKOU CTpyKTyphl ([upaka).
Hepapxust B3aUMOJICHCTBUIN B MHOTO3JIEKTPOHHOM aTOME.
[Tpubmmkenue LS u jj-cBsizeit. Tepm
Tema 26:
ATOMBI IIETTOYHBIX METAJIJIOB.
DHepreTUYecKrue ypoBHH.
BepositHocTs nepexona.
[TonsiTue o mpaBuiax oroopa.
Pa3zpeniennsie u 3anpenieHHbIe MePexo0 bl
Tema 27:

. CHGKTpaJ'II)HBIG CCpHUH aTOMOB BOJ0OpOaAa U HMICIIOYHBIX MCTAJIIIOB.

Tema 28:
AToM renus.
CHHIJIETHBIE U TPUILIIETHBIE COCTOSTHHUSL.
OOMeHHOE BBIPOKICHHE.
OOMeHHOE B3aUMO/ICHCTBHE.

Tema 29:
ATOM B 10JI€ BHEIIHUX CHIL
ATOM B MarHUTHOM TIOJIE.
Cnaboe u cuibHOE TOJIe.
®aktop Jlanne.
Hopmanehsiit 23pdext 3eemana
Tema 30:

Cnaboe moie.
Crnoxublil (aHOManbHBIA) 3ddexT 3eemana.
O ekt [amena-baka

Tema 31:
MHOT0371eKTPOHHEIE ATOMBI.
OO0mMe MPUHIMITBI OTIMCAHUS MHOTOAJIEKTPOHHOTO aToMa.
[TpuHIUI TOKAECTBEHHOCTH YaCTHII.
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4. CUMMETpUYHbIE U AHTUCUMMETPUYHBIC BOJHOBBIE (DYHKIIUU.
5. [Tpuniun 3anpeta [aynu
Tema 32:
l. 3arnoJIHEHUE aTOMHBIX COCTOSIHUM 3JIEKTPOHAMH.
2. DeKTpOHHBIE 000JI0YKHU U MO1000JI0UKH.
3. DIeKTpoHHass KOHPUTyparusi.
4. [lepuonnueckas cuctema 3JIEMEHTOB.
5. ITpaBuino XyHna. OCHOBHBIE TEPMbI aTOMOB.
6. TpaHcypaHOBBIE JIEMEHTHI. 2 4, 4 4 C.p
Tema 33:
1. PeHTreHoBCKME CIIEKTPHI.
2. [Tepexo/ibl BHYTPEHHUX JIEKTPOHOB B aTOMaXx.
3. XapakTepucTUUECKOe PEHTTEHOBCKOE U3JTyUCHUE.
4. 3akoH Mo3nu.
5. Dddexr Oxe
Tema 34:
l. Mougnekyia.
2. AnnabaTuyeckoe npuOIMKEHUE.
3. MonekyapHbId HOH BOJIOPOA.
4. Monexkyna Bogopoza.
3. Teopus I'aiitnepa-Jlonnona.
6. CnapuBaHue 3JIEKTPOHOB.
Tema 35:
l. TepMbl IBYyXaTOMHOM MOJIEKYJIbI.
2. XuMUYECKas CBS3b.
3. KoBasieHTHast U MOHHAA CBSI3U.
4. BanenTtHocTs.
Tema 36:
l. KonebarenbHoe 1 BpamaTelibHOE JBUKEHUE SAIEP B MOJIEKYJIaX.
2. CHexTphl 1ByXaTOMHBIX MOJIEKYJI.
3. BpamarenbsHbie 1 Kose6aTeNbHbIE CIIEKTPBI MOJIEKYT
Tema 37:
1. DIIEeKTPOHHO-KOJIe0aTeIbHBIN-BpaIlaTeIbHbIN MEPEeXO0I.
2. [TpaBuna oTOopa AJst AIEKTPOMArHUTHBIX TIEPEX00B B IBYXaTOMHBIX MOJIEKYyaxX.
3. [Tpunmn ®@panka-KoHoHa
Tema 38:
1 Orntryeckre KBaHTOBBIE TEHEPATOPHI.
2. Maseps! u n1azepbl
B pesynomame ycmnozo onpoca 3nanus, odyuawouiecoca oUyeHuearOmca no cieoyouieil
wiKkane:

36anna, cTaBUTCS, €CIIU O0yUYaAIOLTHIICS:

1) mnoxHO M3Naraet U3y4yeHHbIN MaTtepual, 1aéT NpaBUIbHOE ONpeaeeHrne GU3nIECKux

MOHSTHH’;

2) oOHapyXUBaeT MOHMMaHUE MaTepHalia, MOKET 000CHOBATh CBOU CYXKJIEHUS, TPUMEHUTH
3HAHUS Ha MIPAKTHKE, IPUBECTH HEOOXOAUMBIE PUMEPHI HE TOJILKO MO Y4eOHUKY, HO U

CaMOCTOSATECIIbPHO COCTAaBJICHHBIC,

3) H3jiaract MaTcpuajl rmocCJICA0BATCIBHO U IIPABUJIIBHO C TOUYKHU 3PCHUS HOPM JIMTCpATYP-

HOT'O A3BIKA.

26anna, craBuTCs, €ciy 00yJaromuncs 1aéT OTBET, YIAOBIETBOPSIONINI TeM ke TpeboBa-

HUSM, 4TO U JijIs 6aiia «3», HO JomycKaeT 1-2 ommoOKu, KOTOPhIE caM K€ UCIIPaBiIsieT, U 1-2 Hemo-
4yéTa B MOCIEA0BATEIHLHOCTH U SI3bIKOBOM O(OPMIICHUH HU3JIaraeMoro.
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1 6ann, craButcs, ecnu o0yJyaromuncss OOHApYKUBAET 3HAHHE U TOHUMAHNUE OCHOBHBIX T10-
JIOJKCHHH TAaHHOM TEMEI, HO:
1) wu3nmaraeT MaTepual HEMOJIHO U JOMYCKAaeT HETOYHOCTH B ONPEACTICHUN TIOHATHI;
2) He yMeeT I0CTaTOYHO IITyOOKO M I0Ka3aTelbHO 0OOCHOBATh CBOM CY)KJCHHUS U IIPHUBECTH
CBOU IIPUMEDHI;
3) wu3maraer Matepua HerocjaeJ0BaTeIbHO U JOITYCKAaeT OMNOKH B SI3bIKOBOM O(opMIIe-
HUH U3J71araeMoro.
0 6annos, craBuTcs, ecny o0yJaromuiicss 00HapyXKMBaeT He3HaHKE OOJbIIIeH YaCcTH COOT-
BETCTBYIOIIETO pa3Jiesia U3y4yaeMoro Marepuaia, J0nycKaeT OomuOKy B pOpMyIHPOBKE.
Baniel MOTyT CTaBUTBCS HE TOJIBKO 3a €AMHOBPEMEHHBIH OTBET, HO M 33 PacCPEJOTOYCHHBIN
BO BPEMEHHU, T.€. 32 CyMMY OTBETOB, JAHHBIX CTYJICHTOM Ha MPOTSHKCHUN 3aHATHS.

5.2. Ouenounvie mamepuanvl 013 pyoexcHoc0 KOnmponas. Pybeoicnviii konmpons ocy-
HIECTBIISICTCS TIO OOJIee MITM MEHEE CaMOCTOSTENILHBIM pa3JieiaM — y4eOHbIM MOIYJISIM Kypca U Tpo-
BOJIUTCSI TI0 OKOHYAHUU U3y4EHHS MaTepuaa MOIYJsl B 3apaHee YCTaHOBICHHOE BpeMsl. PyOexHbIit
KOHTPOJIb ITPOBOJIUTCS C IENBIO ONPEIEIICHHsI KaueCTBa YCBOSHHS MaTepualia y4eOHOro MOIYJS B
nenoM. B Tedenue cemectpa mpoOBOJUTCS MPU MAKUX KOHMPOIbHBIX MEPORPUAMUA RO 2PAPUKY.

B kauectBe (hopM pyOEKHOr0 KOHTPOJISI MOYKHO HCIIONIB30BaTh TECTHPOBAHKE (ITMCbMEHHOE
WM KOMIIBIOTEPHOE), IIPOBE/ICHNE KOJUIOKBUYMAa WJIM KOHTPOJIBHBIX paboT. BeinonHsemble paboTh
JOJDKHBI XPaHUThCS Ha Kadeape TeUeHWH y4eOHOro rojia M 1o TpeOOBAHUIO MPEIOCTABISATHCS B
VYnpasieHne KOHTposs KadectBa. Ha pyOekHbIE KOHTPOJIBHBIE MEPOIIPHATHS PEKOMEHIYETCS BBI-
HOCHUTbB BECh IIPOrPAMMHBII MaTepuai (BCe pa3/ieibl) MO JUCIUTLTHHE.

5.2.1. Konmpoavnsie pabomesl 015 Kaxcoo2o Imana peiimunza
(konmponupyemasn komnemenyusa OIIK-2):

Koumponvnas paboma Ne 1
buner Ne 1
1. OrpaHu4eHHOCTh 3aKOHOB KJIACCHYECKON (M3MKU B MUKpomHupe. [Ipumeps! (CIEKTphI U3y-
YEeHHs aTOMa BOJIOPO/Ia, TUCKPETHOCTh SHEPTUH aTromMa). MUKpoMup U KBaHTOBasl (pu3mKa.
2. Teopust H.bopa 151 aToma Boiopoia. JHEpTHsi aToOMa BOJIOpO/Ia.

bunet Ne 2
1. TerutoBoe n3nyuenue. 3akonsl Penes-/xunca u Buna.
2. Ycnexu u negocrarku Teopuu bopa.

buner Ne 3
1. KBants! nznydenus. @opmyna Ilnanka.
2. BonHoBas QyHKuMs U €€ craTucTUUecKas mHTeprpeTanus. [I1oTHOCTE BEpOSTHOCTH JIOKa-
JU3alUU 4acTULl.
buter Ne 4
1. ®otorddext. OnbiThl CTONETOBA.
2. [TpyHUMN HEONPENESIEHHOCTH ISl KOOpAUHATHI X U uMityjibsca Px, sHeprun E u BpeMenn t.

buner Ne 5
1. ®oroaddext. YpaBHeHHEe DHHIITEHHA.
2. I'mnoresa Jlyn ne bpoitnsa. @opmyna ne bpoins. [dyann3m KOpmyCKYJISIPHBIX U BOJTHOBBIX
CBOMCTB MUKPOYACTHII.

buier Ne 6

1. ®oToHBI. DHEPrHUsS U UMIYILC (HOTOHA.
2. Ypasuenue lllpeaunrepa 11 ctaiiuoHapHbIX cocTogHu. Oneparop I'aMunbTOHA.
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buner Ne 7
1. KBantoBass Teopusi cBera. DOTOHBI U €€ XapaKTEPUCTUKH.
2. Yactuna B ueHTpasbHOM Tosie. JKeCTKuM IUIOCKMH poTaTop. A3UMyTalibHas BOJIHOBas
byHKIHS.

buner Ne 8
1. 'unoresa Jlyn ne bpoiins. @opmyna ne bpoitnd. Jlyanu3m KOpIYCKYJSIPHBIX M BOJIHOBBIX
CBOMCTB MUKPOYACTHIL.
2. Yactuua B HeHTpaJIbHOM 1ouie. [IpocTpaHCTBeHHBIH poTaTop. YTiI0Bask BOJHOBas (yHKIIHS.

bunier Ne 9
1. IlpuHUMI HEONPEIENEHHOCTH 11 KoopanHaThl X U uMityibca Px, snepruu E u Bpemenu t.
2. KBaHTOBbIE unca AJis COCTOSIHUSL JIEKTPOHOB B atome: n, [, m;, my U UX B3aUMOCBs3H. Be-
JIMYUHBI, ONpeAesieMble UMHU.

buner Ne 10
1. Cnektp aToma Bonopoaa. dopmyna baismepa.
2. MoMeHT uMIyinbsca 3JeKTpoHa B atome. OpOuTanbHOE KBAaHTOBOE YHCIIO /.

Koumponvnas paboma No 2
buner Ne 1
1. CnextpanbHble cepun aToMa Bogopoaa. @opmyna Punbdepra.
2. BomHoBas (yHKIMS 9aCTHUIII B IEHTPAILHOM TI0JIE B CPEpUIECKUX KOOpArHaTax. Paquansras
BOJIHOBasl GyHKIUS B CHEPUUECKUX KOOPAUHATAX.

buner Ne 2
1. Omeit Pezepdopna. Snepuas momens aroma.
2. Ilpoekunst MOMEHTAa UMITYJIbCa. MarHUTHOE KBAHTOBOE YUCIIO 1]

buner Ne 3
1. Ilnanerapuas mozienpb aroma. Y ctoitunBocTh aroMa. [locrynater H.bopa.
2. OpburanbHOE KBAaHTOBOE YHCIIO /M COOTBETCTBYIOIME KBAHTOBBIE COCTOSTHUSI.

buner Ne 4
1. Teopust H.bopa st atoma Bojiopoaa. DHEprus aToMa BOAOPO/Ia.
2. Hucno 31eKTPOHOB COOTBETCTBYIOIIUX TJIABHOMY #, OpOUTATIHLHOMY / 1 CHUHOBOMY /1, KBaH-
TOBBIM YHCIIaM.

buner Ne 5
1. Ycnexu u Henocrarku Teopun bopa.
2. YrinoBas BojgHOBasi GYHKIUS IEKTPOHOB B aTOME BOJIOPO/A. YTIIOBas MJIOTHOCTh BEPOSTHO-
CTH JIEKTPOHOB B aTOME BOAOPOIA.

buner Ne 6
1. BomHoBas pyHKIHsS M €€ craTUCTHYeCKass WHTeprpeTanus. [IOTHOCTh BEpOSITHOCTH JIOKa-
JIA3aIUN YaCTHII.
2. YcioBUS 3allOJIHEHUST KBAHTOBBIX COCTOSIHHN aroMma 3JIeKTpOHaMU. [IpUHIUIIEI MUHHIMYMa
sHeprun u [laynu. 3amonHeHne opOUTANBHBIX siueek. [[puHIMI MakcCUMyMa CIIHA.

buner Ne 7

1. Ypasuenue lllpeaunrepa 1 ctaiimoHapHbIx cocTosHui. Oneparop ["aMunbToHA.
2. Oneitel HITepHa u I'epnaxa. CrivH anektpona. KBaHToBOE UnCIO 5.
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buner Ne 8
1. Yactuna B ueHTpanbHOM mosie. JKecTKui IUIoCcKui poraTop. A3uMMyTajgbHash BOJIHOBAs
byHKIIHS.
2. I'unotesa Jlyn ne bpoiinsa. @opmyna ne bpoiins. lyanusm KOpHoyCKyJSpHBIX U BOJHOBBIX
CBOMCTB MUKPOYACTHLI.

buner Ne 9
1. CuMBOJIBI KBAaHTOBBIX cocTOsiHUH 15 ; 2s, 2p; 3s, 3p, 3d; 4s, ....Hucno
3JICKTPOHOB , 3aITOJIHSIONINX KBAaHTOBBIC COCTOSHHUA S, p,d ....
2. ®otorddext. YpaBHeHue DUHIITEHHA.

buner Ne 10
. Ilepunonnueckas cucrtema snemeHToB J|.1.Menneneena.
. TertmoBoe u3nyuyenue. 3akonsl Penes-/[xunca u Buna.

N —

Koumponvnas paboma Ne 3

buner Ne 1
. OnbiTel Tepna u I'epnaxa. Cnun snekTpoHa. KBaHTOBOE UUCHO 5.
. Kante! nznyuenus. @opmyia [Lnanka.

N —

Buner Ne 2
1. OrpaHu4eHHOCTh 3aKOHOB KiIaccuueckol (u3uku B MUKpoMupe. [Ipumepsl (CeKTpbl U3Iy-
YEHHS aToMa BOJIOPO/IA, AUCKPETHOCTh SHEPTUU aToMa). MUKpOMHUp U KBaHTOBas (PU3HKA.
2. Cnektp aToma Boznopoaa. ®opmyna bansmepa.

buner Ne 3
1. TermoBoe uzmydenue. 3akonsl Penesi-/>xunca u Buna.
2. IInanerapnas Mmozenb aTroma. ¥YcronunBocTs atoMa. Iloctynarer H.bopa.

buner Ne 4
1. ®oroaddext. OnbiThl CTONETOBA.
2. BonHoBas (yHKIMS M €€ cTaTuCTHUYecKas MHTepnperanus. [IIOTHOCTH BEPOSATHOCTH JIOKA-
JN3alUU YaCTHULl.

buner Ne 5
1. ®otorddext. YpaBHeHue DMHIITENHHA.
2. llepuoanueckas cucrema 3nemenTos JI.M1.Menzeneesa.

buner Ne 6
1. CuMBOJIBI KBAaHTOBBIX cOocTOsTHUM 15 ; 2s, 2p; 3s, 3p, 3d; 4s, ....Uucno
AJICKTPOHOB , 3aITOJIHSIONINX KBAaHTOBBIE COCTOSHUSA S, p,d ....
2. CrnekTpanbHble cepun aToMa Bogopoaa. @opmyna Pundepra.

buner Ne 7
1. Teopus H.bopa miist atoma Bogopoia. DHEPTHsi aToMa BOJIOPOIA.
2. Hucno 3MeKTPOHOB COOTBETCTBYIOIIUX TJIABHOMY 7, OpOUTATIHLHOMY / 1 CHUHOBOMY 71 KBaH-
TOBBIM YHCIIAM.

buner Ne 8
1.0OpbutanbHOE KBAHTOBOE YUCIIO /U COOTBETCTBYIOIINE KBAHTOBBIE COCTOSHUSI.
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2. KBanroBas Teopusi cBeta. DOTOHBI U €€ XAPAKTEPUCTUKH.

buner Ne 9
1. ®oToHBI. DHEPrus U UMIYJILC (HOTOHA.
2. OnsiT Pezepdopaa. SAnepHast Mozens aToma.

buner Ne 10
1. Ycnexu u Henocratku Teopuu bopa.
2. Ypasuenue Lllpeaunrepa uid craquoHapHbIX cocTostHUM. Oneparop ["amunbToHa.

5.2.2. Ouenounvie mamepuanvi: munogwie 3a0a4u 011 KaiHco020 IMana peiumuHza
(konmponupyemasn komnemenyua OIIK-2):

Nel
DHeprus cBs3U 3JeKTpoHa B arome He paBHa 25,6 5B. Haiitu sHepruto, HeOOXOAUMYIO JIIs yIaIeHHs
000uX 3JIeKTPOHOB U3 3TOoro atoma. E1=-13,6 3B st atroma Bogopoaa.

Ne2
OnpenenuTth JUIMHY BOJTHBI A (POTOHA, UMITYJIHC KOTOPOTO PABEH UMITYJILCY aTOMa BOJIOPO/IA TIPH
temnepatype 300 K. Macca atoma Bogopona mp=1,2-1027 xr

Ne3
OnpenennuTh YHEPTHUIO YICKTPOHA aTOMa BOJIOPO/IA, €CIIU paaralibHast BOJHOBAS (YHKIIHS UMEET BH/T

-
R(r) = Ae *®r ,ao — pamuyc 60pOBCKOil OPOUTHL.

Ne4
KBanToBsie uncna S u L paBHbl cooTBeTCTBEHHO 2 U 3. CKOJIBKO U KAKUX KBAHTOBBIX YUCEN / MOXKET
UMETh aTOM.

Ne5
KBanrtoBeie uncna S u L aroma paBHbI cooTBeTCTBEHHO | 1 3. CKONBKO M KaKUX KBAHTOBBIX 4Hcen /
MOXXET UMETh aTOM.

Ne6
OnpeaenuTh SHEPTHIO aTOMa BOJOPO/Ia, €CIIU paJraibHas BOJHOBAs (DYHKIIHS UMEET BU

r

R ( ,») = Ae_T% (1— ZLJ ,ao — paguyc 1-o0if 60pOBCOKI OPOUTHI.
a

Neo7
HOCTpOI/ITI) 3H€pFCTI/I‘I€CKI/Ie ypOBHI/I aToMa JIMTUS B CUJIBHOM MAarHUTHOM I10JIC AJIs COCTOSIHI/Iﬁ 3}7%
2

u3d
%

Neg
OnpenenuTh MOJHBII MOMEHT UMITYJIbCAa aTOMA C DJIEKTPOHHON KOH(pUTyparuen 25°2 pl

NeQ
OnpenenuTh MOJHBIII MOMEHT UMITYJIbCAa aTOMA C DJIEKTPOHHON KOH(UTypanuen lsz2p13d1

NelO
[TocTpouth SHEpreTUdecKre YpOBHHM aToMa JIUTUS B CHJILHOM MAarHUTHOM TOJNiE€ AJIE COCTOSHUMN
2s i 2p Y, u2 p%

Nell
OnpenenuTh NOMHBIM MEXaHUYECKUH MOMEHT aTOMa HATPUS C BAJIGHTHBIM DJIEKTPOHOM B COCTOSIHUU
n=>5
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Nel2
OnpenenuTh MOJTHBIA MEXaHHYSCKUH MOMEHT aTOMa KaJlusl ¢ BAJICHTHBIM JJICKTPOHOM B COCTOSIHUN
n=4.

Nel3
B cniextpanbHOIi cepyun aToMa BOJIOPO/1a U3BECTHBI ITTMHBI BOJIH TpeX JuHuid: 97,26; 102, 58; 121,57
HM. OnpeieNuTh JIMHBI BOJIH APYTUX JIUHUHN CHEKTpa.

Nel4
OrnpeaenuThb MOJHBIA MEXaHUYECKUH MOMEHT aToMa HATPHUs C BaJICHTHBIM 3JIEKTPOHOM B COCTOSIHUU
n=3

Nel5
OnpenenuTh YHEPreTUUECKHEe YPOBHH aTOMa JUTHS B CUJIBHOM MAarHMUTHOM TIOJIE JIJISi COCTOSTHUM

2s.,,2 2
S1506Py, MEPs,
Nel6

OmnpenenuTs NONHBINA MEXaHUYECKUH MOMEHT aTOMa HaTPUs C BAJICHTHBIM DJIEKTPOHOM B COCTOSIHUU
n=4

Nel7
OnpeneJme, Kaku¢ M3 TMCPCUHUCIICHHBIX IMEPEXOA0B 3alpClICHbl IIpaBHJIaMH IICPEXOJda
’D,, > *P,,,°F, > °S,, u’F, > °P,
% % %

Nel8
Onpenenutb, Kakue M3 [EPEUUCICHHBIX IEPEXO0J0B  3allpellleHbl IMPaBUJIOM Iepexoja

ZD% — ZP%,3Pl — ZS% u’F, —°P,
Nel9
Pabora BbIXOnma snekrpona mutus 2,46 5B, a kpacnas rpanuna ¢oroaddexra nesus 6,39 HM.
Onpenenutb KpacHyto rpanuny ¢porosddexra autus, eciau padboTy Bbixoaa 1esus 1,62 3B.
Ne20
Haiitu HanOonee BeposTHOE pacrnpeielieHne 3IEKTPOHa OT sjpa aToMa BOI0PO/Ia, €CIH paualibHas

BonHoBas Gynkuus R(r)=Ae “°r’

Ne21
[TocTpouTh 3HEpPreTHYecKUEe YPOBHU M CHEKTpaJbHbIE JUHUU aTOMa HATpUs C YYETOM TOHKOU
CTPYKTYpBI JUIsl Iepexojia U3 COCTOsIHUS 3S B 3p

Ne22
BpruncinTh pasHOCTh JAJIMH BOJH MEXAY TOJOBHBIMHM JUHUSAMU cepuil banbMepa u Jlalimana s
aroMa BOJI0poJa R=1,2110" m'..

Ne23
ITocTpouTh >HEpPreTUYeCKUe YPOBHH M CIEKTPAJIbHBbIE JIMHUM aTOMa JIUTUS C YYE€TOM TOHKOM
CTPYKTYPBI U1l COCTOSIHHM 3S3p.

No24
CKONBbKO CHEKTPaNbHBIX JTUHUH OyAeT UCIYyCKaTh BOAOPOJ, KOTOPBIA BO3OYKICH J0 dHEpreTHUe-
CKOro ypoBHs n=47

No25
KBanrtoBsie uncna S u L paBHBI cOOTBETCTBEHHO 2 U 4. CKOJIBKO Y KAKUX KBAHTOBBIX YHCEN / MOKET
UMETh aToM?

No26
Ornpenenutb MaKCUMaJIbHBIM MEXaHUYECKUIT MOMEHT HAaTpHsl C BAJICHTHBIM AJIEKTPOHOM B COCTOSI-
HUU n=4.

No27
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OHpGI[CJII/ITB OHCPICTUYCCKHUC YPOBHU aTOMa HATpHA B CUJIBHOM MArHUTHOM II0JIC IJIA COCTOSTHUM

3s,,,3P,,3S
nTRTTh
Ne28
Onpenenutsb MOIHBIIA MEXaHUYECKUM MOMEHT HAaTPHsI C BaJIEHTHBIM 3JIEKTPOHOM B COCTOSIHMM N=5
Ne29

KakoMy ajieMEHTy MpPUHAICKUT BOJOPOIONOMOOHBINA CIIEKTpP, JIUHBI BOJIH JIMHUNA KOTOPOTO B 4
pa3a Kopoue, 4eM y aroma Bojiopoaa’?
Ne30
OmnpesieanTh NOMHBIA MOMEHT UMITYIIbCA aTOMA C NEKTPOHHOM KoHdurypanueii 2s!2p3d!
Ne31
Haiitu nHaubosiee BepoATHOE pacCTOSHUE OJJIEKTpPOHAa OT sApa aToMa BOAOPOJA, €CIU

)
v (r)=Ae **r* a0 — panuyc nepsoit GopoBCKOil OPOUTEL, A — IIOCTOSHHAS

Ne32
Haiitu nauboinee BCPOATHOC PpPACCTOAHHUC DJJICKTPOHA OT AgApa aroMa BOJAOpoda, CCIIU

r

w (r)=Ae **r? ao— pamuyc nepBoit GopoBCKOii OPOHTI, A — IIOCTOSHHAS

Kpumepuu opmuposanus oyenox no 3adanuam 011 camocmoamensbHou padomost cmy-
OeHnma (munoebvie 3a0aHuu):

«omauunoy (_S_ 06amioB) - oOydaromuics mokasai riyO0oKrue 3HaHUSI MaTepralia 1Mo MoCTaB-
JICHHBIM BOIIPOCAaM, TPAMOTHO, JIOTUYHO €r0 M3JIaraet, CTPYKTYPHUPOBAI H Jie-TaIM3UpoBai HHMOp-
Manuio, nu3berast IpoCcTOro MOBTOpeHHs MH(popMaMy U3 TeKcTa, HH(popManus mpea-cTaBieHa B Iie-
pepabotannoM Buje. CBOOOAHO HCIIONB3YeT HEOOX0AUMBIE (POPMYJIBI IIPU PEIICHUH 3a/1aY;

«xopowoy (_3  Gamia) - o0y4aronuiicss TBEpAO 3HACT MaTepual, TPaMOTHO €ro M3JIaraert, He
JIOMYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B MPOIIECCE PEIICHUS 33/1ay;

«yooeremeopumenvroy (_1-2  6amioB) - 00y4aroIuiicss UMeeT 3HaHUS OCHOBHOTO MaTepuasa
0 MTOCTAaBJICHHBIM BONPOCaM, HO HE YCBOMJI €ro JieTaleH, IOMYCKaeT OTAEIbHbIE HETOUHOCTH MpH
pelIeHn  3a1ay;

«neyooenemeopumenwvro» (0 6ayuIoB) — 00yJaIOMIMIACS OMyCKaeT rpyOble OMIMOKK B OTBETE
Ha MOCTABJICHHBIC BOIPOCHI U MPH PEIICHUH 3a71ad.

5.2.3. Ouenounvie mamepuanvit: Tunogvie mecmogvle 3a0anus no OUCUUNAUNE (KOHMPOAUDYeMast
komnemenuus OIIK-2). Iloanvtii nepeuens mecmogvix 3adanuii npeocmasien_6 JOUC —
http://open.kbsu.ru/moodle/course/view.php2id=1249

Tecm — cuctema CTaHAAPTU3WPOBAHHBIX 3aJaHUM, MO3BOJSAIONIAS aBTOMATU3UPOBATh MPO-
LHEeAypy U3MEpPEHUs YPOBHS 3HaHNUN U YMEHUH CTYJICHTA.

Nmeetcs Oank TecToB, mpoineamuit sxcneptusy. bank cogepxut 6onee 300 TectoB. Te-
CTUPOBAHMUE CTYJIEHTOB ITPOBOJUTCS 3 pa3a B CEMECTP MO pacnucanuio. KoyimoksuyM npoBoaures 3
paza B ceMmecTp.

1.  KT=I
CBH?)L MC)KI[y KBAHTOBBIMHU YHCJIaMH N U f .
O f=1,2,...n O f=0,+1,.., +n
O f=o0,1,..,n1 0O fl=1,2,...,n-1
2. KT=I

KBaHTOBOE UMCIIO IPOEKLNHU CIIMHA JIEKTPOHA Ms IPUHUMAET 3HAYCHMUSL:
0Jo0,1,2,3,... 0 1/2,3/2,5/2, ...
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0 -1,-2,-3,... 0 -172, %

3. KT=1
J1s n=3 BO3MOKHBI CIIEYIOIUE 3HAYCHUS ¢ U 1, :
0¢=123 m,=%1,+2,£3 [01¢=012, m =0,£1+2
0J¢=0,13 m,=0,£1+3 0¢=12, m==%1,%2

4. KT=I

Ecnu BHyTpeHHee KBaHTOBOE YMCIIO B aTOME BOJIOPOJIa j=3/2, TO COOTBETCTBYIOIIMI MOJTHBIN MO-
MEHT UMIIYJIbCa PABEH:!

Ji1 J15 Ji7 Ji9

O —n 0 —n 0 —n 0 —n
2 2 2 2

5. KT=I
Hopmanbhsiii 2gdexT 3eemMmana UMeeT MECTO, KOT/1a aTOMAapHBIN T'a3 HAXOAUTCS 1O JeHCTBUEM:
L] o4eHb CHIIBHOTO MarHUTHOTO TTOJIS L] oueHb c1a00ro MarHUTHOTO MOJIS
L] mepeMEHHOr0 MarHUTHOTO TTOJISI L] cHIBHOTO AIICKTPUUECKOTO OISt

6. KT=I
B kBaHnTOBOM CcocTOsIHMM 3P MOKET HaXOAUTHCS MAKCUMAJIbHOE YUCIIO DJIEKTPOHOB!
02 14 M6 18 118

7. KT=I

VY 3aMKHYTOH 000JIOYKHM MOJHBIN OpOUTAIBHBIHN, HOTHBIN CIIMHOBBIM U MOJIHBIN MEXaHUYECKUN MO-
MEHTBI PaBHBI:

O L.=0, Ls=0, L,=0 O Li=1, Ls=0, L=1
[0 Li=0, Ls=1, L=1 [0 L1=0, Lg=0, L=1
8. KT=2

+ +
9Hepr1/151 OTpbIBA 3JICKTPOHA OT HOHA He (3HeprI/I${ HMOHU3alluHn He ), Haxo4dgmerocs BO BTOpOM

BO30YKIEHHOM COCTOSIHMH (B 5B) (|El| =13,6 eV ):

] 10,24 L] 8,14 ] 6,04 ] 4,12
9. KT=2
MakcumanbHOE YHCII0 AJIEKTPOHOB B COCTOSTHUH C TJIABHBIM KBAHTOBBIM YHCIIOM N=3:
L] 18 Ll 16 L] 20 12
10. KT=I
DHeprust MOHU3auu atoma Boaopoia Euox B IepBOM BO30YKIeHHOM cocTosiHuH (n=2) (B 3B):
L] 6,4 L] 10,2 L] 34 L] 18
11. KT=1
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S

=1/ 2) KBaHTO-

BHyTpeHHee KBaHTOBOE YHCIIO j CBS3aHO C OPOUTATBHBIM (5 ) U CIIMHOBBIM (f

BbIMHU 4YUCJIIaMU:

O (+0, O (x4

@ |e£r] oll- 1,

N

12. KT=1

—

HpOCTpaHCTBCHHOC KBAaHTOBAHUC IIOJTHOT'O MOMECHTa HMITYJIbCa 3J'I€KTpOHHOfI 000JI0uKH atoma J
COCTOMT B:

| JAUCKPECTHOM U3MCHCHHUU 110 BCIIMYHUHC

L] HCIIPCPHLIBHOM U3MCHCHHUH 110 BEJIMYUHEC

| AUCKPETHOM U3MCHCHUHU OPHUCHTALUN J B IIPOCTPAHCTBE
| HCIIPEPBIBHOM U3MECHCHHUU 110 HAIIPABJICHUTIO

13. KT=1

HOJ'IHOMy MOMCHTY HMIIYJIbCA JJICKTPOHA 7 fi COOTBCTCTBYCT MUHHUMAJIbHOC BHYTPCHHCC KBAH-

TOBOE YHCIIO j:

0 % Ll 52 Ll 372 Ll 772
14. KT=1
B onpitax IlItepna u I'epnaxa mo onpeneneHno MarHUTHOIO MOMEHTa aTOMa ObUTH HCIIOJIb30BAHBDI:
[ IMocTosiHHOE MarHUTHOE TI0JIE L] ITocTosiHHOE DIIEKTPUUECKOE MOJIe
L] CuiibHO HEOTHOPOIHOE MArHUTHOE TI0JIC L] CriibHO HEOTHOPOTHOE IICKTPUIECKOE TOJIC
15. KT=1
Cornacno npuHIumy 3amnperta [layau B 01HOM KBAaHTOBOM COCTOSIHUM MOTYT HaXOJUTHCS:
L] nBa anmekTpoHa L] onuH a5ekTpoH L] Tpu anekTpoHa [] yerbIpe 31eKTpOHA
16. KT=1

CornacHo npuHuuny 3amnpera [laynu B COCTOSHUM € TOJHBIM HAaOOpPOM KBAaHTOBBIX YHUCEIN
{n, t,m,, ms} MOTYT HaXOJUThCS:

L] 1 anexktpoH L] 2 anekTpoHa
L] 3 anexkrpoHa L] 6 anekTpoHOB
17. KT=2

+
Ilonnas SHEPTHA JICKTPOHA B OCHOBHOM COCTOSSHUU BOI[OpO,Z[OHOI[O6HOFO HOHa He (B 3B)

(|E1|=13,66V ):
0 272 O -44.6 0 -60.,4 O -54.4
18. KT=2

Pannyc opoutsl a5ekTpoHa Bo30yk1eHHoro atoma Bojopoaa ¢ n=100 coctasnsier (B cm)  (11=0,053
HM):
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00,5310 [J0,5310° [J0,5310° [10,53:10°

Kpumepuu ¢hopmuposanus ouenok no mecmoevim 3a0aHusIM:
(5 6anmToB) — MOTy4aroT O0YYAIONIUECS C MPABUIHHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC BOTIPOCHI.
Beimosnneno 90 - 100 % npeniokeHHbIX TECTOBBIX 3aJaHUI;
(4 6anna) — mory4aroT 00ydJaromrecs ¢ MPaBIIIbHBIM KOJTHYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCHI —
70-89 % oT 0011er0 00beMa 3aJaHHBIX TECTOBBIX 3aJaHHUM;
(3 6ana) — mory4aroT 00ydJaromuecs ¢ MPaBIIIbHBIM KOJTHYECTBOM OTBETOB Ha TECTOBBIC BOIIPOCHI —
50 —69% ot o06111er0 00BbEMa 3aJaHHBIX TECTOBBIX 3aJaHNM;
(2 6anna) — mory4aroT 00ydJaromrecs ¢ MPABIIIbHBIM KOJTHYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCHI —
Mmenee 30-49 % ot o01iero oo0LeMa 3aJaHHBIX TECTOBBIX 3alaHUMN.
(1 6amn) — monmy4aroT oOyJaronrecs ¢ MpaBUIHLHBIM KOJTHYECTBOM OTBETOB HA TECTOBBIC BOIPOCHI —
Menee 10-29 % ot o0miero o0beMa 3aJaHHBIX TECTOBLIX 3aJaHUMN.

3.3. Ouenounvie mamepuavt 014 RPOMEHCYNIOUHOU AMMECHAUUU
(konmponupyeman komnemenuua OITK-2)

Lenvio npomedicymounvix ammecmayuii 0 AUCHMUIUIMHE SBISETCS OI[CHKA KayecTBa OCBOE-
HUS TUCIIMILIMHBI 00YyJatOITMHUCS.

[TpomexyTouHasi aTTecTays NpeIHa3sHaYeHa il 00bEKTUBHOTO MOATBEPKACHHUS M OLCHH-
BaHUS JIOCTUTHYTBIX DPE3YJIbTaTOB OOYUYEHHs IOCIE 3aBEpIICHUS H3y4eHHs AUCHUILIHHBL Ocy-
IIECTBIISIETCS B KOHIIE CEMECTpa U MPEACTABIISET COO0I UTOTOBYIO OLIEHKY 3HAHUH 110 AUCIHUIUINHE B
BUJIC TIPOBE/ICHUS 3a4eTa.

[TpomesxkyTouHast aTTECTAIMSI MOXKET IIPOBOIUTHCS B YCTHOM, MUCBMEHHOM opme, 1 B hopme
TecTupoBaHus. Ha npomexyTounyo aTrectanuto orBoautcs A0 30 6amios.

5.3.1. Bonpocwt K IK3aMeHy no OucyuniuHne
Konmpoaupyemasn komnemenyusa OIIK-2

1. ®uzuka mukpomupa. OrpaHMUYEHHOCTh 3aKOHOB KJIACCHMUYECKOW (M3MKU. MuKpoMHp H
KBaHTOBas (hU3MKA.

2. TennoBoe u3snydenue. 3akoHsl Penes-J/xunca u Buna. Kantsl nsnydenus. dopmyna
[1nanka.

3. ®oroapdekr. OnbiTel CTONETOBA. YpaBHEHHE DUHIITEHHA.

4. Dddext Komnrona. PaccessHue 3eKTpOMarHiTHOTO U3TyYSHHUS Ha TTOKOSIIIIEMCSI SJIEKTPOHE.
KoMIIOTOHOBCKUI CIIBUT IJIMHBI BOJIHBI.

5. ®OTOHBI. DHEPTUS U UMITYJIHC (OTOHA.

6. T'unoresa JIyn ne bpoiuna. @opmyna ne bpoiins.

7. Omnbithl [leBuccona-/lxxepmepa, Tomcona u Taprakosckoro, CymunHa, bubepmana u ®ab-
pHKaHTA.

8. [lpuHIMN HeomnpeaeneHHOCTH s KoopauHaT U ummynbcea (X u Px), snepruu u Bpemenu (E u
t) u ap.

9. Atom Bonmopoaa. CrieKTpajibHbIE CEpUH aTOMa BOJOPO/Ia.

10. OnbiT Pesepdopna. SAnepuas moaens aroma. Y CTOHUUBOCTE aToMa.

11. IToctynatel H.bopa. KBanTOoBaHME MOMEHTa UMITYJIbCA HIEKTPOHA.

12. Teopust H.Bopa 111 atomMa Boj1opo/ia ¥ BOJIOPOJIONIOI00HBIX aTOMOB. Y CIIEXH M HEJJOCTaTKH
Teopun bopa.

13. OnbiTel @panka u ['epra. [TloreHnman Bo30yxaeHUS 1 HOHU3ALIUU aTOMA.

14. UnTtepnperarus BOJIHOBOU (QYHKIUU.

15. Onepatopsl puznveckux BearnuuH. OnepaTopsl UMITyJbca U ['aMuiIbToHA.

16. YpaBuenue lllpenunrepa 1 cTalliOHAPHBIX COCTOSTHUI. DHEPrusi U BOJIHOBas QyHKIUS.

17. Yactuua B 6€CKOHEYHO TTyOOKO# MOTEHINAIBHOM sSMe.

18. IIpssMoyronpHBIN MOTEHIHUATbHBINA Oapbep. TyHHETbHBINA AP EKT.
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19. I'apmonnyeckuii ocuusuiarop no treopun lllpenunrepa.

20. XKectkwuit uiockuii potatop. [IpocTpancTBeHHBIN poTaTop. YTIIOBas BOJHOBAs (DYHKITHSI.

21. MomMmeHT ummnynbca 3ekTpoHa. [IpoctpancTBeHHOe kBaHTOBaHUE. KBaHTOBBIE Uncna / u m.

22. Atom Bogopona 1o teopuu lllpenuurepa. YpoBHU SHEPTUU U IJIABHOE KBAHTOBOE YHCIIO 7.

23. PagnanpHast BoJaHOBas (YHKIHWS, pPAacHpelesieHHE MIOTHOCTH BEPOSITHOCTH AIJIEKTPOHOB B
aToMe BOJIOPOJa.

24. CriekTpsl aTOMa BOAOPOAA U BOJAOPOAONOJ00HBIX HOHOB.

25. MexaHu4ecKuii 1 MarHUTHBIM MOMEHTHI aTOMA.

26. OnsiTel LTepna u I'epnaxa. Cnul 31nexkTpoHa. CIMHOBOE KBAHTOBOE YHUCIIO Mis.

27. CniuH-opOUTaIbHOE B3aMMOACHCTBHUE U TOHKAs CTPYKTYpa CIIEKTpa aTomMa BOJIOpO/a.

28. Bogopononogo0Hbie aTOMBI. ATOM IIEJIOYHBIX METAJUIOB. DHEpreTuueckue ypoBHH. KBaH-
ToBbIC uncna n,lum,. [lonpaBku Punbepra (kBaHTOBBIC ACHEKTHI).

29. CrieKkTpbl aTOMOB IIEOYHBIX MeTaIIoB. [IpaBuiio oToopa.

30. Atom B marauTHOM 1oje. Dddext 3eemana. Muoxurens Jlanmge.

31. MHoroanekTpoHHbI€ aTOMbl. KBaHTOBbIE COCTOSHUS Yepes n, [, my 1 ms.

32. IIpyHIMn TOXAECTBEHHOCTH 4acTull. CHMMETpUYHBbIE M AHTUCHUMMETPUYHBIE BOJHOBBIC
¢yskuun. [punnun [Taynu.

33. ®duznueckue OCHOBBI MepuoanYecKor cucteMbl 3ieMmeHToB J[.M.Menpaeneesa. Ilpuniun
MUHUMYMa 3Hepruu u npuHuun Ilaymu. DnekTpoHHbIe ci1ou U 000JI0UYKH aTOMa, UX 3aroJi-
Henue. [Ipunuun XyHna.

34. Ilepuonuueckas cucreMa aieMeHToB. [leproasl u rpynmnsl. [lepexoaHbie 31€eMEHTHI.

35. PentrenoBckue ayuu. Topmo3Hoe n3nydeHue. BzanmoaeincTBre peHTTeHOBCKOTO U3ITyYeHUs
C BEILIECTBOM.

36. Xapakrepuctuueckue uznydeHus. CeKkTpajabHble CEpUU.

37. YpoBHH 3Hepruu aroma reiusi. CUHITIETHBIE U TPUILIETHbIE TepMbl. CIIMHOBBIE BOJHOBBIE
byHKIHH.

38. Monekynbl. Tunsl cBsi3u. MonekynspHas cBsi3b. IoHHas CBA3b.

39. Monekyna Bogopona. KoBaneHTHas CBA3b.

40. BpamaTteabHbIe CIIEKTPHI MOJICKYI.

41. KoneOaTenpHble CIIEKTPBI MOJIEKY.

42. Ontuyeckue KBaHTOBBIE TeHepaTophl. [IpuHIUI paboThl 1a3epoB.

43. JlnamarneTusm, napamMarHeTusMm, (peppoMarHeTu3M.

3.3.2. 3adauu K IK3ameny no Jucuyuniune Konmpoaupyeman komnemenyua OIIK-2
Nel
OHeprus cBs3U 1eKTpoHa B atoMe He paBna 25,6 3B. HaiiTu sHepruto, Heo0X0AUMYO JUIsl yJaJIeHUs
000X 2JIeKTPOHOB U3 3TOor0 atoma. E1=-13,6 5B 11t atroma Bogopoaa.
Ne2
OnpenenuTs >Hepruio cBssu 2s' smexktpona Li, ecnm kxBanToBbli gedext o(0)=0,41.
Ne3
OnpenenuTts YHEPTHIO AJIEKTPOHA aTOMa BOJIOPO/a, €CIIU pajralibHas BOJHOBAs (PYHKINS UMEET BU

R (r)= Ae 1 ao— pammyc 6OPOBCKOi OPOHTHL.

Neq

OnpenenuTs >Hepruio cBsa3u 3s' amekTpona Na, ecnu kBaHTOBBIA nedext o(0)=1,37.
NeS

OnpeneuTh NOMHbI MOMEHT MMITYJIbCa aTOMa C 3JIEeKTPOHHOMN KoHdurypauueii 1s*2s! 2p?.
Ne6

OnpeneuTh NOIHbI MOMEHT MMITYJIbCa aTOMa C SJIEKTPOHHON KoHdurypauueit 1s*2p*3s!.
Ne7

[TocTpouTh SHEpreTHYecKre ypoOBHU aToMa JIUTUs s cocTosiHui n=4 u /=0,1,2,3.
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Ne8
OnpenenuTb SHEPTUIO U MOJIHBIN MEXaHUYECKUH MOMEHT aToMa HaTpHsl C BAJIGHTHBIM AJIEKTPOHOM B
COCTOSIHMM N=5.

Ne9
OrnpeaenuTb SHEPTUIO U MOJTHBIA MEXaHUYECKU MOMEHT aToMa HaTpUsl C BaJICHTHBIM 3JIEKTPOHOM B
COCTOSIHMM n=4.

Nel0
Onpenenutb, Kakue U3 MEPEUUCICHHBIX IEPEXOJ0B 3alpelleHbl MpaBwioM mnepexona 4d—3f,
4d—3d, 4d—>2p, 4d—>3s

Nell
PaGoTa BeIXO1a AnekTpoHa 1e3us 1,62 3B, a kpacHas rpanuna goroaddexra mutus 426 am. Onpe-
JEUTh KpacHyIo rpanuily Gporodddexra 1e3us, eciu padoTy BeIxoa Jutus 2,46 3B.

Nel2
Haiitu Hanbosiee BeposTHOE pacpe/ielieHHe JIEKTPOHA OT sJIpa aToMa BOJIOPO/Ia, €CIU paTualibHas

A

BOJIHOBas QpyHKIUA R (r) = Ae *“r°

Nel3
[TocTpouTh >HEPreTUUECKHE YPOBHM W CHEKTpalbHBIC JIMHUM aToMa HaTpusi 0e3 ydera TOHKOH
CTPYKTYpHI Uit cocTossHus 3s3p3d.

Nel4
BLIYMCINT Pa3HOCTh JJIMH BOJH MEXIY TOJOBHBIMM IMHUAMH cepuil Banbmepa u Jlaiimana ms
aroma Bojoposa. [loctosunas Punbepra R=1,2-10" .

Nel$S
[TocTpouTh 3HEpPreTMYECKUEe YpOBHU M CIIEKTpalibHbIe JMHUM aToOMa HaTpus Oe3 ydera TOHKOH
CTPYKTYpHI JUIs cocTossHui n=3 u /=0, 1, 2.

Nelé6
CKOJIBKO CHEKTPaJbHBIX JHHHUN OYJET MCIYCKaTh BOJOPOJ, KOTOPBIH BO3OYXICH J0 dHEpreTuye-
ckoro ypoBHst n=4. [ToCTpOHUTh YepTEK.

Nel7
Onpenenuth MakKCUMAaTbHBIA MEXaHUYECKUH MOMEHT HATPHS C BaJCHTHBIM 3JIEKTPOHOM B COCTOSI-
HUU 1=3 U BO3MOXKHBIC €TI0 IPOCKIIHH.

Nel8
Onpenenuth SHEPreTUYECKHEe YPOBHU aTOMa HATPHsl B CHJIBHOM MAarHUTHOM TOJIe JJIi COCTOSTHUMN
3s3p3d4s.

Nel9
OnpenenuTb MakKCUMaJIbHBIA MEXAHUYECKUH MOMEHT HATPHS C BAJEHTHBIM 3JIEKTPOHOM B COCTOS-
HUH N=3.

Ne20
OnpenenuTh MaKCUMANbHBIi MOMEHT HMITYIbCa aToMa C >JIeKTPOHHOU KoHQurypamuei 1s?
2522p33s!.

Ne21
[TocTpouTh >HEpreTMYECKUEe YPOBHU M CIIEKTpalibHbIE JMHUM aToMa HaTpus Oe3 ydera TOHKOH
CTPYKTYpHI U1s cocTostHui n=3 u / =0, 1, 2.

Ne22
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CKOIIbKO CTEKTPaTbHBIX JIMHUN OyAeT UCIyCcKaTh aTOM HATPUs, BAICHTHBIM AJIEKTPOH KOTOPOTO
BO30YKJICH JI0 SHEpreTH4YecKoro ypoBHs n=4 (/=0,1,2).

No23
Onpenenuts JIMHY BOJIHBI A (POTOHA, UMITYJIC KOTOPOTO PaBEH UMIYJIbCY ANEKTPOHA C SHEPTHUEil 2
k3B. Macca anektpona m,=9-10! xr, 1 3B = 1,6:10""° Tx.

Ne24
Onpenenutb, Kakue U3 MEPEUHCICHHBIX IEPEXOA0B 3alpelieHbl npaBmwioM mnepexoaa 4d—3f,
4d—3d, 4d—>2p, 4d—3s.

No25
OnpenenuTh MOJHBIM MaKCUMaJIbHBIE MOMEHT aTOMa HATPUSl C BaJICHTHBIM 3JIEKTPOHOM B COCTOSI-
HUHU N=3,

No26
DHeprus CBsI3U OJHOTO U3 JIEKTPOHOB B arome He paBHa 25,6 3B. Haiitu sHepruto, He0OX0IUMYO
JUTSL yAaJieHUs] 00OMX 3JIEKTPOHOB U3 ATOTO aToMa.
Ei1=-13,6 3B mys atoma Bogopoza.

Ne27
CKOJIBKO CHEKTpaJbHBIX JTUHUU Oy/IeT MCIyCKaTh aTOM BOIOPOJA, KOTOPBIM BO30YXKIEH 0 dHEP-
FEeTUYECKOTO YpOBHA n=47?

No28
Onpenenuts YHEPTHIO AIEKTPOHA aTOMa BOJIOPOA, €CIIU paralibHas BOJIHOBAs (PYHKIINS UMEET BU

.
R, (r)=Ae **r* a0 — pamuyc GOPOBCKOIi OPOHTSL.

Ne30
[TocTpouTh SHEPreTUUECKUE YPOBHH U AJICKTPOHHBIC JIMHUHM aTOMa HATPUSl B CHIILHOM MarHUTHOM
noJie JyIsi coctosinuid 3s3p3d.

Ne31
Onpenenuth OpOUTANBEHBIA MOMEHT JJIGKTPOHA aTOMa BOJIOPOJA, €CIU pajvalibHas BOJHOBAs

Gyskuus R, (r)=Ae Ao p3

Ne32
[TocTpouth SHEpreTHYecKHe YpOBHU U CHEKTPaJbHBbIE JUHUM aroma JUTUs 0e3 ydeTa TOHKOM
CTPYKTYPHBI 17151 COCTOSIHMS 252p3s3p.

Ne33
Pabota BbIxOna snextpoHa Hatpus 2,01 3B, a kpacHas rpanuna ¢orodddexra nesus 640 HM.
Onpenenuts KpacHyto rpanuiy ¢pororddexra HaTpusi, eciu padoTa Beixoja 1e3us 1,62 3B.

5.3.3. bBunemut k yx3ameny, konmpoaupyemas komnemenyus OIIK-2

Buier Ne 1
1. KopnyckynsipHo-BonHOBOM ayanusm. Mnen u hopmynst ge-bpois.
2. IIpocTpancTBeHHBIM poTaTop. CBOMCTBA MOMEHTa KOJMYECTBA JABMIKEHUS. YTJIOBas BOJIHOBAs
¢ynkuus. [Ipoekuns MOMEHTa KOJIMYEeCTBA IBUKEHUS U KBAApaT MPOSKIUH.
3. 3agaqa.

Bbuser Ne 2
1. ATOMBI IETOYHBIX METAJUIOB. DHEPreTUYECKUE YPOBHH.
2. Onertel JleBuccona-/Ixepmepa, Tomcona nu TapTakoBCKOrO.
3. 3anaua.

Bujaer Ne 3

1. Yactuua B nieHTpaibHoM mnodie. [Tnockuii porarop.
2. Onertel HITepHa u I'epnaxa. CivH 251eKTpoHAa.
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3. 3anaua.
Buier Ne 4
1. Ypasuenue lllpeaunrepa mis atoma Bogoposa. Pagnansaas BoiHOBas QyHKIHA.
2. MarnutHbiii MOMeHT aToma. OnbiTel llTepHa u ['epiaxa. CrivH 351eKTpoHa.
3. 3anaua.

buier Ne §
1. KBaHnTOBBIC COCTOSIHUA M BOJIHOBasi PyHKIMs aToMa Bojgopoja. KBaHToBble uncna 1, /, m; U Ux
(bu3nUecKuil CMBICI.
2. OnbiThl Pezepdhopaa. SAnepuas Mmozenp aroma. Y CTOMYUBOCTD aToOMa.
3. 3anaua.

Buier Ne 6
1. Ypasuenue lpenunrepa nist eHTPAIbHO — CUMMETpUYHOTO ToJis. Jlamiacuan B chepuyeckux
KOOpPJIMHATAX.
2. OcHoBbI KBaHTOBOI Teopun. BonHoBas ¢pyHkuus. MIHTepnperalys BOIHOBON (PYHKINU.
3. 3amaua.

Buier Ne 7
1. Ombitel Pesepdopna. dopmyna Pezepdopaa ans cedenus: paccesHus 3apspKEHHBIX YaCTHIL HA
sape. Ananu3 onbiToB Pesepdopra.
2. YpaBuenue lllpenunrepa as cTaquoHapHbIX cOCTOSIHUME. OnepaTtop UMITYJIbCa, OIEepaTop IHEP-
U — FTAMUJIBTOHHUAH.
3. 3amaua.

buier Ne 8
1. Tuns! cBsi3eli aTOMOB B MOJIeKyJ1ax. BpamatenbHblil ClIEKTp MOJIEKYJIBI.
2. 3acTpoiika 31eKTPOHHBIX 000JI04€K aTOMOB B COOTBETCTBHUHM ¢ MpuHLIMNOMH [laynu u MuHnMyma
DHEPIHH.
3. 3anaua.
Buaer Ne 9
1. Cnextpsl atoma Bogopoza. Cepuu Jlaiimana, bansmepa, Ilamena, bpakera, [1pynna u Xamopu.
2. Dddext 3eemana.
3. 3anaua.

Bujer Ne 10
1. OnbiTel @panka u ['epua. [loTeHnuanel Bo30yX1€HUsS 1 HOHU3ALHMH.
2. Qusnueckre OCHOBBI IOCTPOCHMSI TMepuoanyeckoil  cucrembl  snemeHToB J[.M. Men-
JIeJIeeBa.
3. 3agaya.
Buaer Ne 11
1. ®oToadexT u ero 3aKOHOMEPHOCTH. Y paBHEHHE DUHIITEIHA.
2. Op6uTanbpHbIE U CHMHOBBIE MATHUTHBIE MOMEHTHI AJIEKTPOHA B aToMe. BekTopHas Mojienb aToma.
3. 3agaya.

Buuer Ne 12
1. O6mee pemenne ypasaenus Llpeaunrepa ais aroma Bogopoa. PaananbHas BoJHOBas (PyHKIHS.
OHeprusi aToma BOJI0PO/Ja.
2. 3anoaHEeHME IEKTPOHAMH KBAaHTOBBIX COCTOSIHUN. DJIEKTPOHHAs CTPYKTypa aroma ¢ Z=31.
3. 3amaua.
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Buier Ne 13
1. Yactuma B mpsMOYroibHOM 0€CKOHEYHO BBICOKOW MOTEHITUATBLHOM siMe. DHEPTeTUUECKUE YPOBHHU
Y BOJHOBAs (PyHKIIHSI.
2. OnTuyeckue KBaHTOBbIE TeHepaTopsl. [IpuHIun paboThl 1a3epoB.
3. 3anaua.

bujer Ne 14
1. Knnaccudeckass 1 KBaHTOBas MHTEPIIPETAIUs TMaMarHeTu3Ma, apaMarneTuMa u geppoMarHe-
TH3Ma.
2. 3acTpoiika 3JIEKTPOHHBIX 000JIOYEK aTOMOB B COOTBETCTBUHU ¢ MpHuHIMNamu [laynu, MuHUMYyMa
SHEPIUHU U NpaBuiia XyHIa.
3. 3agaua.

Buaer Ne 15
1. ®oroaddext. OnbiTer CToNeroBa. YpaBHenue DitHmTeiiHa 11 poTordpdexra.
2. CrekTpajbHbIE CEpHH aTOMOB IIEIOYHBIX MEeTaJUTOB. CIIEKTPhI aTOMA JINTHSL.
3. 3apaua.

Buser Ne 16
1. [Tonyyenue peHTreHOBCKUX Jy4yel. CieKTpbl pEHTT€HOBCKOr0 U3IydeHus. 3akoH Mo3miu.
2. CnekTpbl aTOMOB IIEIOYHBIX MeTasuioB. [IpaBuna orbopa.
3. 3amaua.

Bbuaer Ne 17
1. Ypasuenue lllpeaunrepa B chepuyeckoit cucreme kKoopanHat. [IpocTpaHCTBEHHBIH POTATOD.
2. Ilepuoguueckas cuctema aneMeHToB MenneneeBa. Ilopsanok 3anoaHeHus s4eeK 3JIEKTPOHAMU B
aToMe.
3. 3anaua.

bujer Ne 18
1. IloHATHE O KBAaHTOBOW TEOPUH CHUCTEMBI OJMHAKOBBIX YacThIl. CHMMETPHYHBIC U aHTUCUMMET-
pPHUYHBIE BOJTHOBBIE (DYHKITHH.
2. Dddext 3eemana.
3. 3agaya.

Buaer Ne 19
1. Hactnna B 1ByMEpHOM LIEHTpaJIbHOM nosie. I1nockuit porarop.
2. MarautHsbIii MoMeHT atroma. OnbiTel LlTepHa u I'epinaxa. CiuH 21€KTpoHAa.
3. 3amaua.

buaer Ne 20
1. Pemenne ypaBuenus Lllpeaunrepa nns paauaibHONW BOTHOBOW (DYHKIIMU JIEKTPOHA B aTOME BO-
nopoaa. [LI0THOCTh BEPOSITHOCTH.
2. MexaHNYeCKU U MarHUTHBIM MOMEHTEI aTOMa.
3. 3agaya.

buaer Ne 21
1. DHepreTuyeckue ypoBHU aroma Bogopoaa. CepuanbHas CTpYKTypa CIEKTpa aToMa BOJIOPO/Ia.
2. [loHATHE O KBAaHTOBOM MEXAaHMKE MHOTHX 4YacThll. CHMMETPUYHBIE U AaHTUCUMMETPHUYHBIE BOJI-
HoBble pyHKIuK. [Tpuniun [Haymu.
3. 3amaua.
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Buuer Ne 22
1. MarauTtHbIe CBOMCTBAa aTOMOB. OpOUTAIBHBIA U CITMHOBOM MarHUTHbIE MOMEHTHI. [ MpoMaruuT-
HOE OTHOLICHHUE.
2. Oneparopsl puzndeckux BenunauH. Oneparop ['amunbToHa B cheprueckoi cucTeMe KOOpArHAT.
3. 3anaua.

Buier Ne 23
1. Atom B MmarHuTHOM niojie. DddexT 3eemana.
2. MHOTro3JeKTPOHHBIE aTOMBI. XapaKTePUCTHKA OTACIbHBIX KBAaHTOBBIX COCTOSHHUU B aTOME.
DJIEKTPOHHAs! CTPYKTYpa aToMa.
3. 3anaua.

Bbuier Ne 24
1. M3nydyenue abcontoTHO yepHOro tena. KBanroBas teopus temnoBoro uznyudenus. opmyna Buna
u 3aKoH cMmeteHust Buna. ®opmyina [1nanka 11 cieKTpaibHON IIIOTHOCTH U3Ty4EHUS.
2. OnbiTel bubepmana, Cymkuna n @adpukanTa 1o Juppakuuy JIEKTPOHOB.
3. 3amaua.

Buaer Ne 25
1. ®oronsl. KopnyckyisipHO-BOIHOBON Ayanu3M IPUMEHUTENBHO K 3JEKTPOMarHUTHOMY U3JTy4e-
HUI0. DHEPrus U UMIYJbC (HOTOHA.
2. Ilocrynarel H.bopa. KBanToBanne MoMeHTa UMIyJIbCca 3JEKTPOHA.
3. 3amaua.

Buaer Ne 26
1. PentrenoBckue styun. TopMO3HOE U XapaKTEPUCTUUECKUE U3ITYUEHUS.
2. KBanroBas Teopus TerioBoro usnyyenus. 3akoH Ctedana-bonpimana. @opmyna Buna u 3akon
cmenienust Buna. @opmyna [1nanka 1u1s CEKTpanbHOM INIOTHOCTH U3JTYy4EHUS.
3. 3anaua.

Buaer Ne 27
1. Monekyna Bogopoaa. KoBanmeHTtHas cBsi3b. BpamarenbHble CIIEKTPBI MOJIEKYIIBL.
2. D¢odexr Komnrona. PaccesHue >MeKTpOMAarHUTHOTO M3JIYYEHHUS Ha IMOKOSAILIEMCS 3JEKTPOHE.
KoMnoTOHOBCKUI CABHT JJIMHBI BOJHBI.
3. 3anaua.

Kpumepuu ¢hopmupoeanusn ouenok no npomericymounoi ammecmayuu:

«omauunblil (6vicokuil) ypoeenv kKomnemenyuuy (25-30 6anioB) — moiaydaroT oOyyaro-
nyecs, KOTopble CBOOOJAHO OPUEHTUPYIOTCS B MaTepuasie U OoTBe4aroT O0e3 3arpynHeHuil. O0yya-
IOLIMICS CITIOCOOEH K BBIITOJHEHHIO CIIOKHBIX 3aJJaHUi, TOCTAHOBKE 11eJiel U BhIOOpe MyTel ux pe-
anu3anuu. PaboTa BeIMOTHEHA TOJHOCTRIO 0e3 omubok, pemeHo 100% 3amauy;

«xopowiuil (HopmanvHolit) yposenv komnemenyuu» (20-24 6anna) — nonydarot oOydaro-
IAecs, KOTOPbIe OTHOCUTENHHO TTOJIHO OPHEHTUPYIOTCS B MaTepHalle, OTBEYAI0T 0e3 3aTpyTHEHHH,
JIOMYCKAIOT HE3HAUYMUTENbHOE KOJIMYecTBO OHIMOOK. OOydaromuiicsi crocoO0eH K BBIMOJTHEHUIO
CIIOKHBIX 3aJjaHuil. PaboTa BBINIOJTHEHA OJHOCTHIO, HO UMEIOTCSI He OoJiee 0/THOM Herpy0oii ommoku
U OJTHOTO Hejodera, He Oojiee Tpex HeAo4eToB. JomycKaroTcsl HEe3HAYUTEIbHbIE HETOUHOCTU MpU
pemeHuu 3aaad, pereHo 70% 3anay;

«y00671emeopumenvHblil (MUHUMAIbHBLI HOPO206bLIL) yposenb Komnemenyuu» (15-19
0aJTOB) — MOMYYal0T OOYYAIOIINECs, Y KOTOPBIX HEIOCTATOYHO BHICOK YPOBEHB BIIQJICHHS MaTepHU-
asioM. B mpouecce oTBeTa Ha 9K3aMeHE JIOMYCKAIOTCS OIIMOKHU U 3aTPYIHEHHS NIPH U3JI0KEHUHU Ma-
tepuana. OOyJaronIuiicss MpaBUILHO BHIMOIHUII HE MeHee 2/3 Bcelt paboThl HiIh TOTYCTHI He Oosee
OJIHOM TpyOOH OIIMOKM U IBYX HEI0YETOB, He OoJiee 01HOM rpy0oii u otHON Herpy0oil ommobKku, He
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Oosee Tpex HerpyObIX OIMMOOK, 0AHOM HerpyOoil. OOydwaromuiicst 3aTpyaHseTCS C MPaBHILHON
OLIEHKOM MPEIJIOKEHHOM 3a71auu, JAaeT HEMOJIHbIM OTBET, pemeHo 55% 3amay

«HeYy008/1emeopUmMeIbHbLI (HUICE NOPO208020) YPOBeHb KomnemeHuuu» (Menee 15 Gan-
JIOB) — MOJIY4alOT OOydaroluecsi, KOTOpble NOMYCKalT 3HAa4YUTeNbHble omMnoOku. OOydaromuiics
MMEET JIUIIb HAaYaJIbHYIO CTETIeHh OPUEHTALUU B MaTepuaiie. B paboTe unciio omuboK U HEIOUETOB
MIPEBBICKIJIO HOPMY ISl OIEHKH 3 WJIM MPaBHJIBHO BBITOJTHEHO MeHee 2/3 Bceil paboTrel. OOyuaro-
HIUICS JaeT HEBEPHYIO OLICHKY CUTYalluu, pemeHo menee 50% 3amau

6. MeToauyeckue MaTepuaJibl, ONpeaeJsone Npoueaypbl OlleHMBAHUSA 3HAHUH, YMeHUH,
HABBIKOB M (HJIM) ONBLITA AeSATeJILHOCTH

MaxkcumanbHas cymma (100 6amioB), Habupaemasi CTyI€HTOM [0 JUCIHUILIMHE BKIIOYAET JIBE
COCTaBJISIOLIHE:
nepeas cocmasuanuias — OleHKa PeryIsipHOCTH, CBOEBPEMEHHOCTH M KaueCTBa BBINOJIHEHUS CTY-
JICHTOM y4eOHOH paboThl M0 M3yYCHUIO AUCUUIUIMHBI B TEUCHHE NEPUOJIa U3YUCHHUS JAUCITUTUINHBI
(ceMecTpa, WM HECKOJIBKUX CeMecTpoB) (cymma — He Goinee 70 GamnoB). bamibl, xapakTepusyromme
YCIIEBaEMOCTh CTYJIEHTA MO AMCUUILUINHE, HAOWPAIOTCS UM B TEUEHHUE BCETO MEpHoAa O0y4eHHS 3a
W3YYEHUE OT/ICIbHBIX TEM U BBIIIOJIHEHUE OTJEIbHBIX BUJIOB padoOT.
emopas cocmaesnAawas — OeHKa 3HaHUM CTYJEHTa 10 pe3y/ibTaTaM MPOMEKYTOYHON aTTecTaluu
(ae 6onee 30 —6amioB).

Kpurepuem onieHku ypoBHsSI CPOPMUPOBAHHOCTH KOMIIETEHIIMI B paMKaxX yueOHOW TucCIu-
IUTHHBI «ATOMHAs PU3UKaA » B 5-M ceMecTpe ABIISETCS IK3aMEH.

OO6mmit 6amt TeKyiero u pyoesKHOro KOHTPOJISL CKJIAJIBIBACTCS M3 CIIECIYIOUIUX COCTaBIIsi-
romux [Ipunoxenne Ne 2. B Teyenne yueOHOro mporiecca CTyIEHT 00sS3aH OTYUTATHCS MO Teope-
TUYECKOMY MaTepHaTy U MPaKTHUYECKUM 3aHATUSAM: ONPOCHI, UHIMBHyaTbHBIC 3a/IaHHS.

Kpumepuu oyenku kauecmea 0c60eHUsA OUCYUNTIUHDL

Ouenka «omauunon— om 91 0o 100 6annoe — TeOpETUUECKOE CONEPKAHUE Kypca OCBOEHO
HOJHOCTBIO, O€3 MpoOesoB, HEOOXOIUMbIE NMPAKTUUECKUE HABBIKM Pa0OTHl C OCBOCHHBIM MaTepHa-
oM copmupoBanbl. Bee nmpeaycMoTpeHHbie mporpaMMoi oOydeHusT ydeOHbIe 3a/IaHHs BBITTOJTHE-
HbI, KQUECTBO X BBIIIOJHEHUS OLIEHEHO YHUCIOM 0aiioB, OJIM3KMM K MakcuMaibHOMY. Ha sk3amene
CTYACHT JIEMOHCTPUPYET TIyOOKHE 3HAHHS TPEIYCMOTPEHHOTO MPOrpaMMON MaTepuana, yMeeT
YeTKO, JAKOHUYHO U JIOTMYECKH MTOCIIeI0BATEIbHO OTBEYATh HAa OCTaBJIEHHBIE BOIIPOCHI.

Ouyenka «xopouto» — om 81 0o 90 H6annoe — TeopeTnyecKoe cojiepKaHue Kypca OCBOEHO,
HE00XO0/IMMbIe NMPAKTUYECKUE HABBIKM pabOThl c(hOPMUPOBAHBI, BHIMOJIHEHHbIE YUeOHBIE 3a/aHUS
coJepKaT He3HaYHTelbHbIe OmMOKA. Ha sK3aMeHe CTYAEHT NEMOHCTPUPYET TBEPAOE 3HAHUS OC-
HOBHOTO (IPOrpaMMHOI0) MaTepHualia, yMeeT 4eTKO, T'PaMOTHO, 0e3 CYIIeCTBEHHBIX HETOUYHOCTEH
OTBEYATh Ha IMOCTABJICHHBIE BOTIPOCHI.

Ouenka «yooenemeopumensvrno» —om 61 0o 80 6annoe — TeopeTnUecKoe COAEpKaHUE Kypca
OCBOCHO HE TOJIHOCTHIO, HEOOXOIMMBIE MTPAKTHYECKHE HABBIKKA paboOThl chOpMHUPOBAHBI YACTUYHO,
BBINOJIHEHHBIE YUeOHbIe 3aJaHus coJiepkKat rpyosle omunoku. Ha sk3aMeHe cTy1eHT JeMOHCTPUPYET
3HaHWE TOJHKO OCHOBHOT'O MaTephaia, OTBETHI COAEPKAaT HETOYHOCTH, cllabo apryMEHTHPOBAHBI,
HapyIlIeHa M0CIeI0BaTeIbHOCTh N3JIOKEHNS MaTepHrala

Ouyenka «neyoosiemeopumenvHo» — om 36 0o 60 6ann06 — TEOPETUIECKOE COJECPKAHNE
Kypca He OCBOEHO, HE00XO0AUMBbIE MPAKTHUECKUE HABBIKH paOOThI HEe C(hOPMUPOBAHBI, BBITIOJTHEHHBIE
ydeOHbIe 3aJ]aHusl COAEPIKAT TPyOble OMMOKH, JOTIOTHUATENIFHAS CaAMOCTOATENNbHAs paboTa Hall Ma-
TEpUaIoOM Kypca He MPUBEAET K CYIIECTBEHHOMY IMOBBIIIEHUIO KaYeCTBA BHITIOJIHEHUS yUYeOHBIX 3a-
naHuid. Ha sk3aMeHe CTyJIeHT JeMOHCTPHPYET He3HAHHWE 3HAUYHUTENBHOW YacTH MPOTrPaMMHOTO Ma-
Tepuaa, CyleCTBEeHHbIE OIIMOKH B OTBETaX Ha BONPOCHI, HEYMEHUE OPUEHTUPOBATHCS B MaTepHale,
HE3HAHWE OCHOBHBIX MOHATHI TUCIIUILIHHEI.

Tunossle 3aganus, odecneunBatomue GopmupoBanue komnereHuuu OITK-2 npencraBneHs!
B Tabmune 7.
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Takum 00pa3oM, BBINOJHEHHWE THUIIOBBIX 3aJaHUN, TMPEICTABICHHBIX B pasznene 5
«OLeHOYHbIE MaTepHalbl AJIs TEKYLIET0 U pyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH M IPOMEXKYTOUHOMN
aTTeCTalluu» MO3BOJIUT KPUTUYHO, OLEHHUTH CIIOCOOHOCTH MCIOJIb30BaTh 0a30BBIE TEOPETUUECKUE

3HaHUS (YHIAMEHTAIBHBIX pa3[eloB OOIedl u TeopeTHYecKoW (U3UKH I pelIeHUs
npodeccronanbHbIx 3a1a4 (OI1K-2).
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Tabnauya 7. Pe3ynomambi 0c80enUs y4eOHOU OUCYUNTUHDBL, NOONedHCAuUe NPOBEpKe

PesynabTaTsl 00yyeHus1

OcHOBHbBIE MOKA3aTeJIH OIICHKH

Bua onieHOYHOr0 MaTepuaJia

(KoMIIeTeHIIuM) pe3yJbTaToB 00y4YeHust
OIIK-2.1 3HaTh: TEOPETUYECKUE OCHOBBI, | THUIIOBBIE OLICHOUYHbBIE MATEPH-
CocraBnsier  OTYEThl [0 | OCHOBHBIE MOHSTHUS, 3aKOHBI M MO-| aJlbl Ul YCTHOTO orpoca (pas-

Hay4YHO-UCCJIEA0BATEIbCKON
JESITeIIbHOCTH, BKJIIOYAst
aHanmu3 U 00paboTKy 3Kc-

JIleIM  MEXaHUKH, MOJIEKYJIIPHON
Gu3uKH, NIEKTpUYECTBA M MarHe-
TH3Ma, ONTUKU Ha YPOBHE, J0OCTa-

nen 5.1.1.); TMmoBBIE TECTOBBIE
3amanus (pazgen 5.2.3.); Tu-
MOBBIC OIICHOYHBIE MATEPUAITBI

HNEPUMEHTAJbHBIX  PE3yJib- | TOYHOM JJIsl TIOHUMAaHUs aTOMHOM | K 9K3aMeHY (pa3zesbl
TaToB (GU3KMKKM; TEOpeTUYeCKHe OCHOBHIL | 5.3.1.-5.3.3.)
OCHOBHBIE TOHSTHS, 3aKOHBI U MO-
JeNd  TEOPETHYECKOW MEXaHMKH,
TEOpUM KoJIeOaHUH M BOJIH, METO-
JIOB TEOPETUYECKUX U OKCIEpH-
MEHTaJbHBIX HCCIIEJOBAaHUMN, He-
OOXOIAMMBIX ISl pEIIeHUs Ipo-
(beccroHaIbHBIX 3a/1a4 110 ATOMHOI
¢usuke. Ucmnonp30BaTh 3TH 3HAHUS
JUIs  COCTaBJIGHUS OTYETOB IO
HAy4YHO-UCCIIEIOBATENLCKON  Jesi-
TEJIbHOCTH, BKJIIOYAsl aHaJIU3 U 00-
paboOTKy 3KCHEPHUMEHTAIbHBIX pe-
3yJIBTaTOB
YMeer: — MOHMMaTh, W3Narath u| THIIOBBIE OIICHOYHBIC MATEPH-
KPUTUYECKH aHaIU3UpoBaTh 0a30-| ajbl s YCTHOTO ompoca (pas-
Byto oOmedusnyeckyro uHdopma-| aen 5.1.1.); TuNIOBBIE 3a7a4K HA
LIUI0; — T0JIb30BaTbCS TeOpeTude- | pelTuHr (pasnen 5.2.2.); Tu-
CKUMH  OCHOBaMH, OCHOBHBIMH | IOBBIE OIICHOYHbBIE MaTePHAIIBI
MOHATUSMH, 3aKOHAMHU 1 MOJIEJISIMU | K KOHTPOJIBHOM paboTe (pa3aen
aTOMHOM (u3MKH, ymeeT mpume-| 5.2.1.)
HATh €€ 3aKOHBbl K (PU3UKE KOH-
JCHCUPOBAaHHOTO COCTOSIHUSI Be-
I1€CTBA U MEIULIMHCKON (PU3UKH.
Buaaneer: — meromamu coctaBiie- | THTIOBBIE OIICHOYHBIE MaTEPH-
HUS OTYETOB o Hay4- | aJibl Ui yCTHOTO ompoca (pas-
HO-HCCJIEIOBATENIbCKON  edTenb- | aen 5.1.1.); TUIoBbIe TeCTOBbIE
HOCTH, BKJIOYas aHaIW3 M o0pa-| 3amaHus (paznen 5.2.3.); TH-
OOTKYy OKCINEPUMEHTAIBHBIX pe-| MOBBIE OIICHOYHbIE MaTEPHAIIBI
3yJIbTaTOB Ha OCHOBE IMOHMMAaHU | K 9K3aMeHY (pa3Jielibl
¢usznueckux M Maremarmyeckux| 5.3.1.-5.3.3.)
METO/IOB MOJy4YeHUs, 00pabOTKU U
aHanu3a wHOpMaIMu B 00JacTH
aTOMHOHU (PU3UKU.
OIIK-2.2 3HaTh: METOAbl MpeAcTaBiIcHMsI| TUIIOBBIE OLICHOYHbBIE MATEPH-
CnocoOeH  mpeAcCTaBiATh | pe3yJbTaTOB  HCCIIEOBATENbCKOM | allbl UIsl yCTHOTO orpoca (pas-
pe3ysIbTaThl UCCIIEIOBa- | IEITEPHOCTH HAa HAy4yHBIX KOH-| e 5.1.1.); THIIOBBIE TECTOBBIE

TEIHLCKOW JesITeTbHOCTH Ha
HAyYHBIX KOH(EpEHITUIX, BO
BpeMsI TMPOMEKYTOUHBIX M
HWTOTOBBIX aTTeCTaIui

depeHLnsIX, BO BpeMsl NPOMEXKY-
TOYHBIX Y UTOTOBBIX aTTECTAllUI Ha
OCHOBE 3HAHMM JKCIEPUMEHTANIb-
HBIX U TEOPETUYECKUX OCHOB
ATOMHOM (U3MKH;, METOJIOB TEO-

3amanus (pazgen 5.2.3.); TH-
MTOBBIC OIICHOYHBIE MATEPUAITBI
K 9K3aMeHy (pa3aenbl
53.1.-53.3)
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PETHYECKUX W OKCIEPUMEHTAIIb-
HBIX HCCIIEIOBaHMI, HEOOXOQUMBIX
JUISL PelIeHus] MPOpEeCCHOHANBHBIX
3aj1a4 10 aTOMHOH (pU3UKE.

YMeeT: — TPEACTaBIATh pe3ylib-| THIOBBIC OIICHOYHBIC MATEPH-
TaThl ~ MCCJICAOBATENILCKOM  Jes-| ajbl sl YCTHOTO ompoca (pas-
TEJBPHOCTH Ha HAay4HbIX KoH(e-| men 5.1.1.); TUIOBBIC 3a7a9u HA
pPEHIMAX, BO BpPEMsI IIPOMEXYTOU- | peUTHHT (pa3zaen 5.2.2.); Tu-
HBIX W HWTOTOBBIX AaTTECTAIlMii Ha| MOBBIC OICHOYHBIC MATCPUAIIBI
OCHOBE IMOHUMAaHUs 0a30BO 00-| K KOHTPOJKHOU paboTe (pa3aen
meduzndecko mHbopmaruu, uc-| 5.2.1.)

M0JIb30BaHUSI OCHOBHBIX TIOHSATHHA U
3aKOHOB aTOMHOW (DU3UKH, yMEEeT
OPUMEHATh €€ 3aKOHBI K (HU3UKE
KOHJICHCUPOBAHHOTO  COCTOSTHUS
BEIIECTBA M MEAUIIMHCKON (pU3HKE.

Bananeer: Meronamu mpejacrtaBie-| THUIIOBbIE OLIEHOUYHBIE MATEPH-
HUS PE3y/bTaTOB HCCIIEIOBATEIb-| aJIbl AJII YCTHOTO orpoca (pas-
CKOM JesATeNbHOCTH Ha Hay4HbIX | fen 5.1.1.); THIIOBBIE TeCTOBBIC
KOH(EpEeHIUSIX, BO BpeMs Npome- | 3amanus (pazmen 5.2.3.); Tu-
JKYTOYHBIX U UTOTOBBIX aTTECTAI[UH | TTOBBIE OLIEHOYHbIE MaTEePHAIIBI
Ha OCHOBE BJIQJICHUS (PU3NICCKUMHU | K IK3aMeHY (pa3eiibl

U MaTeMaTH4ecKuMu Metonamu | 5.3.1.-5.3.3.)

NOJTy4YeHus1, 00OpaboTKH M aHaIM3a
uH(popManuu B 00JacTH aTOMHOM
bu3uKn.

7. YueOHO-MeTOAMUYECKOe o0ecnieyeHne JUCIUIITTHHbI
7.1. HopMaTHBHO-32aKOHOATEIbHBIC AKThI
l. [Tpuka3z MunoOpnayku Poccun ot 07.08.2014 N 937 (pexn. ot 20.04.2016) "OO yTBEepKaeHUN
denepaabHOro TOCYAApCTBEHHOTO O0pa3oBaTeIbHOIO CTaHJapTa BBICIIETO OOpa3oBaHMs 10
HanpasieHuto noaroroBku 03.03.02 dusmka (ypoBeHb OaxanaBpuata)' (3aperucTpupoBaHO B
Muntocte Poccun 25.08.2014 N 33805)

7.2. OcHOBHas JIUTEpaTypa:

1. bpayHn, A.I'. AToMHas u siaepHas pusnka. DIeMeHTbl KBAaHTOBOM MexaHUKU. [IpakTukym: Yueo-
Hoe niocoOue / A.I'. bpayn, W.T". Jlesutuna. - M.: Uadpa-M, 2021. - 352 ¢

2. Muxaiinos B.K. Bomubl. Ontuka. AtomHas pusuka. MonexkynsapHas pusuka [DIeKTpOHHBIN pe-
cypc]: yuebnoe nocodue/ Muxaiinos B.K., [Tanpunoa M.M1.— DnekTpoH. TEKCTOBbIE JaHHbIE.—
M.: MockoBckuii rocy1apcTBEHHBIN CTpouTenbHbI yHHBepcuTeT, ObC ACB, 2016.— 144 c.—
Pexxum noctyna: http://www.iprbookshop.ru/62614.html.— 3BC «IPRbooks»

3. MarsiieB A.A. AtomHas pusuka. Tom 1 [DnexTpoHHBIN pecype]: yuebHOe mocodbre/ MaThbiieB
A.A.— DnextpoH. TekcroBble naHHble.— CII0.: CankT-IleTepOyprekuil monmuTeXHUYECKUH YHU-
BepcuteT Ilerpa Benukoro, 2014.— 531 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/43939.html.— 3BC «IPRbooks»

4. MartspieB A.A. AtomHas ¢pusuka. Tom 2 [DnekTpoHHBIHN pecypc]: yueOHoe nocobue/ Marsblies
A.A.— DnextpoH. TekcroBble naHHble.— CII0.: CankT-IleTepOyprekuil monmuTeXHUYECKUi YHU-
BepcuteT Ilerpa Benukoro, 2014.— 344 c.— Pexum nocryna:
http://www.iprbookshop.ru/43940.html.— 9BC «IPRbooks»
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5. Kanyrkun JI.E. ®usuka. Ontuka. ATomHas u sipepHas pusuka. Yacts 3 [DNeKTpOHHBIN pecypc]:
yaeOHoe ocobue ist npaktudeckux 3anatuit/ Kanyrkun JI.E., [Ttamuuckuit B.B., Paxmranr
FO.A.— DnexrpoH. TekcToBbie qanHbie.— M.: U3narensckuit JJom MUCuC, 2014.— 103 c.—
Pexxum noctyna: http://www.iprbookshop.ru/56599.html.— 3BC «IPRbooks»

7.3. lonoTHUTEILHAS JIUTEPATypa:
1. HnmonbckuitD.B.AtomHuas ¢pusuka. Tom 1. Benenne B atomuyto ¢pusuky. M3narensctro:"Jlanp".
ISBN:978-5-8114-1005-7. 2010. 560 c. 2. IlInonbckuiiD.B.ATomHas ¢puzuka. Tom 2. OCHOBBI
KBaHTOBOH MEXaHUKH U CTPOEHHE MIEKTPOHHON 000104KH aroma. M3marenscTo: "Jlans". ISBN:
978-5-8114-1006-4, 2010 r. 448 c. (www.e.lanbook.com).
3.MunantbeB B.I1. ®u3nka atoma u aTOMHBIX siBiieHu#: y4ue0. [Tocooue/ B.I1. MunantbeB.-M.:
Abpuc, 2012.-399 c.
4.Jlenone H.b. Atom B cuiibHOM noJie jgazepHoro uznydenus. M.: ®U3MATIIUT.-2011.
5.I'muz0ypr B.JIL., JleBun JI.M., Pabunoua M.C., CuByxun [/[.B. C6. 3agau o obmiemy Kypcy ¢u-
3ukd. B 5 1. Ku. V. AtomHas ¢pusuka. @usuka siipa u aneMmentapasix yactury/Ilon pen.
J.B.CuByxuHa.-5-e u3z., crep.-M.: ®DUSMATIIUT; Jlans, 2006.-184 c.
6. .Mponos W.E. 3anaun mo o6mieit pusuke: y4. moco0. J{ns By3oB. §-¢ uza.-M.: BUHOM. Jlabo-
paropus 3HaHuid. 2010.-431 ¢
7.CuyxuH J[.B. O6muit kypc ¢pusuku. Yued. [Tocodue: s By3o. B 5 1. T. IV. Ontuka, 3-¢ u3n.,
M.: ©USMATIIUT; U3n-o MOTH, 2002.-792
8.JleneneB A.H. ®usuka. B 5 xku. Ku.5. OcHOBBI kBaHTOBOM Pu3uku.- M.: DUIMATIINUT, 2006.-248
c.
7.4 llepuoauyeckue U3IaHUA

1. Ycnexu ¢puznueckux HayK.

2. [ToBepXHOCTh. PEHTT€HOBCKHE U CHHXPOTPOHHBIEC U3TYUYCHUSI.

3. ®u3ukKa TBEpAOro Tela.

4. Kpucrammorpadusi.

5. Ycnexu XuMuu.

6. DNEKTPOHHBIE U3/1aHUs YUYEOHBIX TOCOOUH.
7.5. UnTepHeT-pecypchbl

http://elibrary.ru
www.studentlibrary.ru
http://www.mathnet.ru
http://www.iprbookshop.ru
www.ufn.ru

http://lib.kbsu.ru
http://www.scopus.com

. http://www.isiknowledge.com/

PN RN

obwue ungopmayuonHvle, CHpagouHvie U HOUCKOBbLE:
1. CnpaBounas mpaBoBas cuctema «l'apant». URL: http://www.garant.ru.

2. CnpaBounas npaBoBas cucrtema «Koncynsrantllmoc». URL: http://www. consultant.ru
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DJIEKTPOHHBIE pecypchl

IlepeyeHb aKTyaJIbLHBIX 3JIEKTPOHHBIX HHPOPMALIMOHHBIX 023 TaHHBIX,
K KOTOpPBIM oOecnedeH aoctyn noJjn3osareasam KbI'Y (2023-2024 yu.r.)

Ne Haume- KparTkas xapakrepucTuka Anpec HaumeHoBaHue opra- YcaoBus
n/ HO-BaHHe caiita HHU3ALUU-BJIaJe]IbIAa; JA0CTyna
n 3JIEKTPOH- PEKBH3HUTHI 10TOBOpPa
HO-T'0 pecypca
1. Hayunasn OnekTp. oubnuoTeka Hay4HbIX | http://eli 000 «H3b» [Tonubrit
JJIeKTpPOHHAast | myOnukaumid - okono 4000 brary.ru JInueH3noHHoE corna- JOCTYT
ouodauorexa | nHoctpaHHbIX U 3900 oreue- menue Ne14830 ot
(HOb P®®MU) | cTBEHHBIX HAYYHBIX XKYPHAIIOB, 01.08.2014r.
pedeparsr myOavkaryii 20 Bbeccpounoe
TBIC. KYPHAJIOB, a TAK)KE OIH-
canus 1,5 MiTH. 3apyOeKHBIX H
POCCHUICKUX IHCCEpTaLii;
2800 pocc. xKypHaJIOB Ha 0€3-
BO3ME3THOU OCHOBE

2. | 9BC «Kon- 13800 u3manuii mo Bcem 00- http://ww 00O «KoHCynbTaHT [omHerit
CYJbTAHT JIACTSIM 3HAHUH, BKJIFOYA- w.studme CTY/CHTa» JOCTYT
CTY/IEHTa» et 6oree uem 12000 yuebHH- dlib.ru (r. Mocksa) (peru-

KOB U y4eOHBIX IOCOOUH 115t http://ww Jdorosop CTpanus o
BO u CIIO, 864 nHaumeHnoBa- w.medcol Ne750KC/07-2022 IP-agpecam
HUIA KypHaIOB 1 917 MOHO- Ie—gelib.ru Ot 26.09.2022 . KBI'Y)
rpadumii. AKTHBEH 10

30.09.2023r.

3. «Djek- Komnekmus «Menuuuna (BO) http://ww | OOO «Iloaurexpecypc» ITomHei

TPOH-HAasi I'S0TAP-Menua. Books in w.studme (r. Mockaa) JOCTYT
ouoauorexa | English (kauru Ha aHTIHIIICKOM dlib.ru JoroBop (peru-
TEXHHYECKOT0 | SI3BIKE)» Ne849KC/03-2023 cTparys 1o
By3a» (3bC ot 11.04.2023 1. IP-agpecam
«Kon- AKTHUBEH 10 KBI'Y)
CyJIb-TAHT 19.04.2024r.
CTYAEHTAY)
4. | OBC «Jlanb» | DJICKTPOHHBIE BEPCHH KHUT https://e.l | OO0 «3bC JIAHb» (r. [omHbri
BEAYIIMX U3AATEIBCTB yueo- anbook.co Cankr-IletepOypr) JOCTYTI
HOU ¥ HAyYHOU JTUTEPaTypHI (B m/ Jorosop Ned1EI1/223 (peru-
TOM YHUCJIE YHUBEPCUTETCKUX ot 14.02.2023 1. cTpaius 1o
M3JIaTeILCTB), TAK U DJICK- AKTHBEH J10 [P-anpecam
TPOHHBIC BEPCUU IIEPUOANYC- 15.02.2024r. KBI'Y)
CKUX W3aHUH 10 Pa3TuIHBIM
o0nacTsM 3HaHUH.

5. | Haumonaiab- | OObeIWHEHHBIN 3JEKTPOHHBIN | https://ru ®dI'BY «Poccuiickas Hoctyn ¢
Has JJIeK- Katajaor GOHI0B POCCHICKHUX sneb.ru/ | rocynapcrBeHHas OMO- | DIEKTPOH-
TPOH-Has O6mOIMoTeK, coAep Kamuit JTUOTEKa» HOTO YH-

onoamoreka | 4 331 542 3neKTPOHHBIX 10- Horosop TaJIbHOTO
PI'b KYMEHTOB 00pa30BaTeIbHOIO U Nel01/HOB/1666-1m ot 3ayia 6uo-
Hay9HOTO XapakTepa 1Mo pas- 10.09.2020r. JTUOTEKHU
JIMYHBIM OTPAaCIsIM 3HaHUH Bbeccpounslit KBI'Y
6. IBC 107831 myGnukanuii, B T.4.: http://ipr | OOO «Aii IInu Op Me- [TonHerit
«IPSMART» | 19071 — y4eOHBIX W3TaHUM, bookshop va JIOCTYII
6746 — nayunsix n3nanuii, 700 .ru/ (r. Mocksa) (peru-
KoJuiekuui, 343 xypHana Horosop Ne75/EII-223 | crpauus 1o
BAK, 2085 aynnousganuii. or 23.03.2023 r. [P-anpecam
AKTHUBEH 10 KbI'Y)
02.04.2024r.
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7. 9BC TeMmaTnueckas KOJICKITUS http://ipr | OOO «Aii ITu 3p Me- ITomubrin
«IPSMART» | «Pycckuil 13bIK KaK UHO- bookshop Jia JIOCTYT
(0P PKH) | ctpaHHBII» .ru/ (r. Mocksa) (peru-
W3narenbckre KOJIEKIUH: http://w Jorosop CTpanus Mo
«3natoycty; «Pycckuii S3bIK. WW.Fos-e Nel42/EIT-223 IP-ampecam
Kypcey; «Pycckmii S361K» du.ru ot 18.05.2023 r. KBbI'Y)
(Kypeot YMK «Pycckwuii si3p1k CPOK IPEIOCTaBICHUS
CErOJIHS» - 6 KHUT) JIMLIEH3UHU:
¢ 01.06.2023 mo
01.06.2024
8. IBC DJNEKTPOHHBIC BEPCUU yueO- https://ura 000 «2nexTpoHHOE [Tonubrit
«OpaiiT» nas | HOM M HAYYHOH JTUTEPATypPBI it.ru/ usnarenscTBo FOPAVITY JOCTYTI
CIIO n3naTensetB «HOpaiT» s (r. Mocksa) (peru-
CIIO u 37eKTpOHHBIE BEPCUH Jorosop cTpalus no
MEPUOJUYECKUX U3AAHUU TI0 Ne305/EI1-223 [P-agpecam
PasITUIHBIM 00JIACTSM 3HAHHM. Ot 27.10.2022 1. KbI'Y)
Axtused 1o 31.10.2023
9. 9BC OnexrponHbie Bepcun 8000 https://ura |  OOO «2nekTpoHHOE [TonHbrit
«IOpaiiT» nJs | HaMMeHOBaHUH y4eOHOI 1 it.ru/ usnarenscTBo FOPAVITY JOCTYTI
BO Hay4YHOU JINTEPATyphl U3/1a- (r. Mocksa) (peru-
tenscTB «Opaitt» aig BO u JoroBop Ne44/EI1-223 | cTpauus 1o
3JICKTPOHHBIE BEPCHUH MTEPUO- Ot 16.02.2023 1. IP-anpecam
JUYECKUX U3OaHUM MO pas3- AxtuseH ¢ 01.03.2023 r. KBbI'Y)
JIMYHBIM 00JIaCTSIM 3HAHUH. 1o 29.02.2024 r.
10.| Polpred.com. | O630p CMU Poccuu u 3apy- http://pol | OOO «Ilonnpen cpa- | Hoctyn no
HoBoctn. 0exbs. [lomHble TEKCTHI + pred.com BOYHUKHN» IP-ampecam
0630p CMMU. | ananmutuka u3 600 u3zganuii no BesBo3mesano (6e3 KbI'Y
Poccust m 3a- | 53 oTpaciam 0HUIIUATBHOTO JIOTO-
pyoexbe BOpA)
11. IIpe3n- Bonee 500 000 s3neKkTpOHHBIX http://w | ®TBY «Ilpe3unenrckas | ABTOpH30-
JEHT-cKasl JIOKYMEHTOB 10 UCTOPUH ww.prlib.r | 6ubiauorexa um. 5.H. BaHHBIN
omdoamoreka | OTtedecTBa, pOCCHIICKOM roc- u Ensnunay (T. JIOCTYTI U3
um. b.H. YIapCTBEHHOCTH, PYCCKOMY a Cankrt-IletepOypr) oubnmoTe-
Eabnuna SI3BIKY U TIPaBy CorJaamienue ot Ku (ay.
15.11.2016r. Nells5, 214)
Beccpounsiit

OcHoBHbBIC MY0/INKaLMK AaBTOPA 10 TeMe Kypca

B pedepupyembix xypHanax:

1. Beloshitski V.V., Kumakhov M.A., KhokonovA.Kh. Radiation energy loss of high energy
electrons channeling in thick single crystals. Nucl. Inst. Meth. B. —1991. - V.62. - P.207-212.

2. benommnkuii B.B., XokonoB A.X. O nossipu3aliluOHHBIX XapaKTEPUCTUKAX U3JIy4EHUs MO-
3UTPOHOB IIPU KAHAJUPOBAHUH B CIOKHBIX KpucTtayiax. Jloknaas! akagemun Hayk CCCP.
1995. T.342. Ne2. C.177-179.

3. XoxkonoB A.X., bo3zueB A.b. O0 sBoIONIMK BEKTOpPA COCTOSIHUS B TTOTSHITHAIE MHCTAH-
TOHHOTO TUNa. AnepHas pusuka. [Tucema B pegaxmuro. 1995. T.58. C.766-767.

4. XoxonHoB A.X., Macaes M.b., Casoiickuit FO.B. O konndyecTBEeHHOM OnpeeeHuH KOH-
LEHTpalMU PaJOHa METOJIOM FaMMa-CIIEKTPOMETPUH a3pO30JbHbIX (GHIBTPOB. [Iprndops! n
texHuka skcnepumenTa 2009. Ne 1 C.142-144.

5. Petkov V.B., Dzhappuev D.D., KhokonovA.Kh. , et.al. Carpet-3 - a new experiment to study
the primary composition around the knee.

Nuclear Phys.B (Proc. Suppl.)2009,V.196, P.371-374 2009
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6. XokonoB A.X., Casoiickuii FO.B., Kamap3aes A.B. UyBcTBUTENHHOCTD U 3P HEKTUBHOCTD
peructpanuu HeTpoHOB 3He n 10BF3-cuerunkamu. SAnepras ¢pusuka. 2010. Tom 73, Ne9.
C. 1528-1532.

7. XoxonoB A.X., MacaeB M.b., Capoiickuii }0.B., Kamap3aeB A.B. YcranoBka 11 MOHU-
TOpPUHTA PaJioHa B BO3AYXE METOJIOM a3p030JIbHEIX (GUIbTPOB. [I[puOOPHI M TEXHUKA JKCIIE-
pumenTa, 2010, Ne 3, ¢.123-126.

8. XokonoB A.X., KoukapoB M.M., Unerames B.C. IlepBbie pe3yapTaTsl HEUTPOHHOTO MO-
Hutopunra Ha iuke Tepckoi. M3Bectust PAH. Cepus dusnyeckas, 2011, Tom 75, Ne6,
c.934-935.

7.6 MeTtonnyeckue yKa3aHus K JIeKIUOHHBIM U MPAKTHYECKUM 3aHATHAM

[IpenonaBatenb JOIKEH MPOBOAUTH 3aHATUS B MOJATOTOBIEHHOM [JIs1 3TOro ayautopun. OH
JOJI’KEH OBITH MOATOTOBJIEH K 3aHATHIO, UMETh IIJIaH WJIM KOHCIIEKT JIEKIUH.

B nexunoHHON ayAuTOpHUM MPENOJaBaTeNb JOJLKEH MOJIb30BaThCS AJOCKOM ISl U3JI0KEHUS
MaTepuaia, OMHCAHMsI CXEM, PUCYHKOB, Tabmull. Ilo BO3MOXKHOCTH HEOOXOAMMO HCIOJIB30BaHUE
HaIJISIIHBIX TIOCOOUH M ayAMOBU3YaIbHBIX CPE/ICTB.

[IpenogaBatens qomxkeH ObITH Apy:kent00eH K ctyaeHTaMm. OH J0oJbKeH ObITh TpeOoBaTelNb-
HBIM HE TOJIBKO K CTYZICHTaM, HO M K caMOMy ce0e, TEM CaMbIM 3aBOCBBIBAs Y CTY/ICHTOB aBTOPUTET U
YBayKE€HUE.

Marepuan IO0KEH JIOTMYECKH TOCIEI0BATEIbHO M3J1aratbCsi M COJIEPKaTh AJIEMEHTHI HO-
BU3HBL. Peub momkHa ObITh MPaBUIBLHON U TOYHOW. TeMI YTeHHsI JIEKIUU JOJKEeH ObITh €CTECTBEH-
HbIM. JIEKTOp T0JDKEH MOMOYb CTYJIEHTaM MOHSTH JIOTHKY IMOCTPOCHUSI KOHKPETHOTO Y4€OHOTro Ma-
Tepuala, BBIJICIATH [NIaBHOE U 00palaTh BHUMAHUE CTYICHTOB Ha (PU3NYECKUIN CMBICH MOTY4aeMbIX
pe3yJIbTaTOB ¥ (PU3UIECCKUX BEITHYMH.

[IpenogaBaTens JOMMHKEH MPEAOCTaBUTH CTYACHTaM MCTOYHUKHU JOIMOJHUTEIHHOU MH(pOpMa-
MU TI0 AUcIMIUIUHE. JIuTeparypy 1enecoo0pa3Ho AeIuTh Ha OCHOBHYIO U IOMTOJIHUTEIBHYIO.

[IpenonaBaTenp NOMKEH MOOWIPATH BOIPOCHI OT CTYAEHTOB M I'PaMOTHO OTBEYaTh HA 3TH
BOITPOCHI.

[IpoBoas cemuHapckue U 1a00paTOPHO-MIPAKTUUECKHUE 3aHITHSI, TPETogaBaTenb J0KEeH
paboTtath HaJ yriyOJIeHHEeM U 3aKpeIyIeHUEM JIEKIIMOHHOTO MaTepHalia, MOJy4YeHUeM CTY/IeHTaMU
YMEHHH U HABBIKOB, MPEAYCMOTPEHHBIX Y4eOHOI MpOorpaMMon.

[lepen Tem, kak HauaTh peLICHUE 33/1a4 HA HPAKMUYECKOM 3AHAMUU B ayIUTOPUHU, HEOO-
XOJIMMO MPOBECTHU OTPOC IO TAHHOM TeMe, BBIIMHUCATh CO CTY/IEHTaMH Ha JOCKE HEOOXOAMMbIE
(bopMyIIBL, Pa3bACHUTH UX CYTh, PA3MEPHOCTH BEJTUYNH, U TOJIBKO 3aT€M HaYMHAThH PEIICHHE 3a-
Jau.

Ha 3anstusix no ¢pusnpaxmukymy nepen HauajaoM BBIOTHEHUS 1a00OpaTOPHBIX padboT
HEO0OXOIUMO OMPOCHUTH KaKJIOTO CTYIEHTA M0 BOIIPOCaM donycka K 1a00paTOpHBIM paboTam, 1Mo
yCTaHOBKaM U MpUuOopaM, COOITIOICHHIO TTPaBUII TEXHUKH Oe3omacHocTU. K KOHITY 3aHATHS CTY-
JEHTHI JOJKHBI PEACTaBUTh MPEABAPUTENBHBIE PE3YNIbTAThI, TOTyUYeHHbIE COTJIACHO TpeOoBa-
HUSM 00pabOTKHU pe3ynbTaTOB U3MEPEHUI.

8. MartepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCUUIIMHBI
8.1. Tpebosanus k mamepuarbHoO-mMexHU4eCKoOM)y 0becnedeHuro
st peanuzanuu pabodeld MporpaMMbl TUCIUIUITMHBI UMEIOTCS CTICIIHATBHBIC TTOMEIICHUS
JUIS TIPOBE/ICHUS 3aHATUN JIGKIMOHHOTO W CEMHHAPCKOIO THWIIA, TPYNIOBBIX M WHAMBUIYAIbHBIX
KOHCYJIBTAIIMM, TEKYIEr0 KOHTPOJISI U MMPOMEKYTOUHON aTTECTAllMH, a TAKXKe IMOMELIEHUs ISl ca-
MOCTOATENbHON pabOThl U MOMEIEHUS Ul XpaHEHUsI U MPOPUIAKTHIECKOT0 00CTyKMBaHUs 000-
pyaoBaHus. CHGHI/IaJ'II)HI)Ie IMOMCIICHUA YKOMIIJICKTOBAHBbI CHGHH&HHSI/IPOB&HHOﬁ MeOEIbI0 U TEX-
HUYECKUMH CpEJCTBa OOy4YEHMs, CIYXKAIIUMH JUIS MpeAcTaBieHuss UHGopMaIuu OONbLIION aynu-
TOpHUH.
JUnist TpoBeIeHU s 3aHATUH JIEKIIMOHHOTO THITa UMEIOTCS JIEMOHCTPAIlMOHHOE 000PYI0BaHUE U
yueOHO-HarJIsJHbIe TOCOOUSI.
[Tpu npoBeeHUN 3aHATUH JTEKIIMOHHOTO/ CEMMHAPCKOT0 THIA 3aHATHHA UCTIONb3YIOTCS:
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JAUUEH3UOHHOE POcPAMMHOe 0becneueHue:
- [Iponyxter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enter-
prise) moamnucka (Open Value Subscription);
AHTHBUpYCHOE mporpamMmMmHoe obOecrneuenne Kaspersky Endpoint Security CranmapTHbIf
Russian Edition;
Brruucnurensnas cpena MathLab: nomep munensuun 40811750.
€80000HO pacnpocmpansemvle NPOCPaAMMbL.:
— Academic MarthCAD License - mareMaTH4ecKoe MPOrpaMMHOE oOecIieueHue, Ko-
TOPOE TO3BOJISIET BBIIOIHATH, AHATU3UPOBATh BAKHEUIIINE WHKEHEPHBIE PACUeThl U
00OMEHUBATHCS UMU;
—  WinZip nns Windows - mporpamm Jiist CKaTHs ¥ paCakoBKHU (Haiiiios;
— Adobe Reader s Windows — nporpamma jutst utenus PDF daiinos;
— Far Manager - KOHCONbHBIN (DalJIOBBIA MEHEIKEp Ul ONEPAllMOHHBIX CHCTEM Ce-
MmeiictBa Microsoft Windows.
[Ipu ocymiecTBiaeHMN 00pa30BATENBLHOrO MpoIlecca CTYASHTaMH M IIperojaBaTeiieM HC-
MOJIB3YIOTCS CIICNYIONMe HHPOPMAIMOHHO crpaBouHbie cucteMbl: DBC «Aulludpoyke», IBC
«Koncynsrant crygenra», CIIC «Koncynbrant mirocy, CIIC «l"apanTy.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHBL OJi UHBANUOO8 U JUY C O2PAHUYEHHbIMU B803-
MOACHOCMAMU 300P08b

Jlis CTyIEHTOB C OTpaHHUYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbSI CO3/IaHbl CIELHATIbHBIC
yCIIOBUS IS mostydeHus oopazosanus (ayd. 145 I'K). B mensx qoCcTymHOCTH MOJIYYIEHHUS BBICIIIETO
o0Opa3oBaHus 10 00pa30BaTEIbHBIM MPOTPAMMaM HHBAIUJIAMHU U JIMIIAMU C O'PAaHUYCHHBIMU BO3-
MO>KHOCTSIMH 3710POBbsI YHUBEPCUTETOM 00€CTIEUUBACTCSI:

1. AnprepHaTuBHAas Bepcus OpUIIMAIBHOTO caiita B ceT «HTepHeT 1ist cnaboBUISIINX;

2. JIns "HBANMIOB C HAPYIICHUSMU 3peHUs (CIa00BUISIINE, CICTIBIC)

- TIPUCYTCTBHUE ACCHUCTEHTA, OKA3bIBAIOIIEr0 00yJaromeMycsi HEOOXOUMYIO MOMOIIb, Ay0-
JUPOBAaHUE BCIYX CIPABOYHOW MH(OpPMAIMM O pacHUCAaHUM YYeOHBIX 3aHSATHI; HAIU4YUE CPEICTB
JUTSL YCUJICHHSI OCTaTOYHOTO 3peHUsi, OpailieBcKoi KOMIBIOTEPHON TEXHUKH, BUICOYBEIHMUUTENCH,
IpOrpaMM HEBU3YaJIbHOTO JIOCTyIa K MH(POpPMAIMH, TPOrpaMM-CUHTE3aTOPOB PEUU U JIPYTUX TeX-
HUYECKHUX CPEACTB MpHeMa-nepenadn yueOHoH HHPOpMAIIIH B TOCTYIHBIX popMax sl CTYIEHTOB C
HapYIIEHUSMH 3PEHUS;

- 3a7]aHUs JUTSI BBITIOJTHEHUS HA HK3aMEHE 3aYUTHIBAIOTCS ACCUCTEHTOM;

- IUCbMEHHBIE 3aJJaHUsl BBIMIOJIHAIOTCS Ha Oymare, HaJUKTOBBIBAIOTCSI aCCUCTEHTY 00y4ato-
HIUMCS;

3./l MHBaNIMIOB U JIML C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHM 3JI0pOBbS MO CIyXy (cia-
Oocrplmanye, rIyxue):

- Ha 3a4yeTe/3K3aMeHe MPHUCYTCTBYET ACCHUCTEHT, OKa3bIBAIOIIMHM CTYAEHTY HEO0OXOIUMYIO
TEXHUYECKYI0 MOMOIb C YYETOM MHJIUBUAYAIbHBIX OCOOCHHOCTEH (OH MOMOTraeT 3aHiATh paboyee
MECTO, IePEBUTAThCS, TPOUUTATH U OPOPMUTH 33/1aHKE, B TOM YHCIIE 3aIIUChIBAs MO/ TUKTOBKY);

- 3a4eT/7K3aMEH NPOBOJUTCS B MTUCbMEHHOU (opMme;

4. JIns MHBANIMIOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3]I0POBBS, UMEIOUINX Hapy-
[ICHHUsI OMOPHO-JBUTATEILHOTO amiapara, CO3JaHbl MaTepUalbHO-TEXHUYECKUE YCIOBHs oOectie-
YUBAIOLIME BO3MOYKHOCTh OECHPENATCTBEHHOrO JIOCTyNa O0y4yarouuxcs B y4eOHBbIE MOMEIEHUs,
00BEKTy MHUTAHUS, TyaJIeTHBIC U JIPYTHE MOMEIICHHUS YHUBEPCUTETAa, a Tak)Ke MpeObIBaHUS B yKa-
3aHHBIX MOMEIIEHUAX (HATWYUE PACHIMPEHHBIX JIBEPHBIX MPOEMOB, MOPYYHEH M APYTHUX MPHUCIIO-
coOeHu).

- MHCbMEHHbIE 3aJaHHs BBINOJHIIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM MPO-
TPaMMHBIM 00eCTIeYeHUEM HIIM HaJIUKTOBBIBAIOTCS ACCHCTEHTY,

- 110 JKEJIaHUIO CTYAEHTA SK3aMEH MPOBOJUTCS B YCTHOU hopme.
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OOyuJaromuecs U3 YUCIla JIMI C OTPAHWMYEHHBIMA BO3MOXKHOCTSIMHU 370POBbsI 00ECIICUCHBI
JIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMu B opMax, aJanTHPOBAHHBIX K OIPaHUYCHUSIM HX
3/10pOBBS.
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IIpuiaoxenne Nel
JINCT UNBMEHEHUM (IONTOJIHEHUI)
B paboueii mporpaMMe JUCIUTUTHHBIC ATOMHAsT PU3NKaY
o HanpasyieHuto noarotToBku 03.03.02 dusuka (Ilpoduns: «du3nka KOHISHCHPOBAHHOTO COCTO-
STHUSI BEIICCTBAY)
Ha20 —20  yueOHBbI rox

Ne JuemeHT (myHKT) PII/[ | IlepeyeHb BHOCHUMBIX U3MEHEHMi pumeyanue
n/n (momoJiHeHHUit)

OO0cyxeHa U peKOMEHI0BaHa Ha 3acelaHuM KadeIpbl TEOPETHUECKON U SKCIIEPUMEHTAILHON (u-
3UKU

IIporokomn Ne OT «__ » 20 1.
3aBenyromnuii kageapoit /M.X. X0Kk0oHOB/

noonucs pacwugposra noonucu dama
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IIpunoxenne Ne 2
Pacnpenesienue 6a/1J10B TeKylero U pyoe;KHOro KOHTPOJIs

Cymma 6annoe
Non/n Buo xonmponsa Oowan 3-1 mou-
1-a mouka | 2-a mouka
cymma Ka
1- | Ilocewenue 3anamuii 00 10 ban- 00 3 0. 00 30. 00 46.
7108
2- | Texywuit KoHmponw: 00 30 oan- 00 10 o. 0o 10 o. 0o 10 o.
7108
Omeem na 5 eonpocoe om0 00l56. |om00056.| om0O0oo5| om0oo5
0. 0.
[TonHbIi MpaBUILHBINA OTBET 1o 15 oan- 50. 50. 50.
JIOB
Henonuplii npaBuiibHbBINA OTBET or3 10156.| orlno56.| orlmoS5| orlmo5
0. 0.
OTBer, conepXamii HETOYHOCTH, 006. 0 6. 006. 0 6.
OIIMOKHU
Boinonnenue camocmoamenvHnvix
3a0anuil (pewienue 3aoad, Hanu-
canue peghepamos, 00K1ao ) om0 00156. |om00056. | om0Oodo5 |om0oadol
o o
1. | PybestcHuliit KOHMpPObL 0o 30 oan- oo 10 é. 00 10 6. 00 10 6.
7108
TECTUPOBaHUE ot 0- 10 126. | ot 0- 10 46. ot 0- 1o ot 0- 1o
40. 40.
KOJJIOKBUYM or01101806. | oT01066.| or0m06| o010 1106
0. 0.
Hmozo cymma mekyuwe2o u py-
0e)cH020 KOHMPOsA 0o 700annos 00 230. 00 230 00 240
IlepBbIit ITan (0a3o-
BbIil)ypOBEHb) — OLIEHKA «Y/AO0- HE MeHee | He MeHee 12 | He MeHee | He MeHee
BJIETBOPHUTEIbHO» 360. 0. 126 126
Bropoii Tan (mpoaBuny- | menee 70 6.
ThIil)yPOBeHb) — OLEHKA «XOPO- (51-696.) | menee 23 6 | menee 23 6 MEHee
10» 246
Tpernii 3Tan (BLICOKMIA YPOBEHBb)
- OLIEHKA «OTJIMYHO» He meHee 70 | He MeHee 23 | He MeHee | He MEHee
0. 0. 236 246
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IIpunoxenne Ne 3

TEKYIIAN U PYBEKHBIN KOHTPOJIb

Cemectp [Ixara oreHUBaHUS
0-35 6ayutoB 36-50 6a1oB 51-60 6axnoB 56-70 6aitoB
5 YacTuuHoe 1mocele- ITomHOE MM YacTHY- IlomHoe€ nim ya- ITomHOE MOCEIEeHne
HUE ayAUTOPHBIX 3a- HOE TOCEIIEHNE CTUYHOE TTOCeIeHNe | ayIUTOPHBIX 3aHATHH.
uatuid. Heynosie- ayIUTOPHBIX 3aHSATUH. ayIUTOPHBIX 3aHS- ITonHO€E BBEIIOIHEHNE
TBOPHUTEIIEHOE BHI- YacTUYHOE BBIMIOJIHE- THH. W 3aIATa TPaKTHIC-
MOJTHEHHUE MpaKTH4e- HHE NPAKTUYECKUX ITomHOE BBIIIOJIHE- CKUX 3aHATHI. BBI-
ckux paodot. [Tnoxas pabot. BrimonueHue HUE MPaKTUYECKUX MIOJIHEHUE KOHTPOIIb-
IIOATOTOBKA K 0asib- KOHTPOJIBHBIX padoT, paboT. HBIX pabOT, TECTOBBIX
HO-PEUTUHTOBBIM Me- TECTOBBIX 3aJIaHUM, Brmonnenne KoH- 3aJIaHHi, OTBETHI Ha
ponpustusiMm. CTyJIeHT OTBETHI Ha KOJIJIO- TPOJBHBIX PaboT, KOJUIOKBUYME Ha
HE JOIMYCKaeTCs K KBHUYME Ha OIICHKU TECTOBBIX 3aJJaHUH, OILICHKH «OTJIMYHOY.
MPOMEXKYTOUHOH aT- «YHOBIETBOPHUTEIh- OTBETHI Ha KOJIJIO-
TeCTalNH HOY. KBHUYME Ha OI[CHKH
«XOPOIIOY.
MNPOMEXYTOYHASA ATTECTALIUA
Cemectp [Ixana oueHUBaHUS
HeynosnerBopurens- Y 10BIETBOPUTENBHO Xoporuo OTnuuHO
HO (61-80 6ammoB) (81-90 6amoB) (91-100 6amroB)
(36-60 6amnoB)
5 Crynent umeet 36-60 Crynent umeet 36-50 Crynent umeet 51-60 CryneHTt umeer

0aJUIoOB 1O UTOTaM
TEKYIIETO U pyOex-
HOTO KOHTPOJIS, Ha
JK3aMeHe He Jall
HIOJIHOTO OTBETa HU Ha
OJIMH BOTIPOC.

CryneHT nmeer
36-45 6aioB 1Mo UTo-
raM TeKylIero u py-
0EXKHOT0 KOHTPOJIS, Ha
9K3aMeHe AaJjl MOJTHbIHI
OTBET TOJILKO Ha OMH
Borpoc. [Ipu pemennn
3a1a4 o0yJarouuiics
J0ITyCKaeT rpyOnie
OIMOKH, TaeT HEBEP-
HYIO OIIEHKY CUTYalluH
u periero MeHee 50 %
3a1a4.

0aJIJIOB 0 UTOTaM Te-
KYIIIETO U PyOeKHOTO
KOHTPOJISA, Ha DK3aMEHE
JlaJl TIOJTHBIM OTBET Ha
OJIVH BOTIPOC Y YaCTUY-
HO (TIOJTHOCTHIO) OTBE-
TWJI Ha BTOPOH.
CryneHt umeet 46-60
0aJlJIOB IO UTOTAM Te-
KYIIIETO U PyOEKHOTrO
KOHTPOJISA, Ha DK3aMEHE
JIaJT TTOJTHBIA OTBET Ha
OJIVH BOIIPOC WJIM Ya-
CTHUYHO OTBETHJI Ha 00a
BOIIpOCa.
CryneHT uMeer 1o
WUTOraM TEKYIIETo U
PyOEKXHOTO KOHTPOIIS
61-70 GamnnoB Ha 3K3a-
MEHE He JaJl IIOJTHOTrO
OTBETa HU HA OJIUH BO-
ripoc. O0yyaronuiics
3aTpyAHSAETCS C TIpa-
BUJIBHOM OIIEHKOM
MIPENIOKESHHON 3a/1a4H,
JTacT HETIOJTHBII OTBET,
pemeHo 55% 3amay.

61-70 6annoB no
UTOTaM TEKYILETO
U pyOeKHOTO
KOHTpOJIS, Ha
9K3aMeHe Jal
MOJHBII OTBET HA
OJIMH BOIIPOC U
YaCTUYHO (TI0JI-
HOCTBI0) OTBETHIT
Ha BTOpoi. IIpn
pelIeHnH 3a1a4
MOKa3bIBaCT
IyOOKHEe 3HAHUS
MaTepuana, CBO-
0OTHO UCHOIb-
3yeT HeoOX 0T~
MbI€ (HOPMYJIBI
[IPH PEIICHUU
3aj1a4, PerieHo
100% 3amau

0aJIJIOB IO UTOTaM Te-
KYIIETO U PyOEIKHOTO
KOHTPOJIS, Ha SK3aMCHE
JlaJl TIOJTHBIM OTBET Ha
OJIVH BOTIPOC Y YaCTUY-
HO (TIOJTHOCTHIO) OTBE-
THUJI Ha BTOPOH.
Crygnent umeer 61 — 65
0aJIJIOB IO UTOTAM Te-
KYILEro U pyOexHOro
KOHTPOJIS, Ha SK3aMEHE
JIaJT TTOJTHBIA OTBET Ha
OJIVH BOIPOC U 4aCTUY-
HO OTBETUJI HAa BTOPOH.
Crynent umeet 66-70
0aJJIOB IO UTOTAM Te-
KYIIEro U pPyOe)KHOTO
KOHTPOJIS, Ha SK3aMEHE
JIaJT TIOJTHBIHA OTBET
TOJIBKO Ha OJIMH BOIIPOC.
IIpu pemenuu 3anau
00yJarouiics MOKa3kl-
BaeT TBEPbIC 3HAHUS
MaTepuaia, IpaMOTHO
€ro u3JaraeT, HO J0-
ITyCKaeT He3HAYUTEIb-
HbIC HETOYHOCTH B
MIPOIIeCCE PEIICHMSI 3a-
nay, peureHo 70% 3amgay
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