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

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

- mpuoOpeTeHue 3HaHui 1 HopMUpPOBaHKE TPEICTABICHUN 110 aTOMHOM (PU3UKE, KaK O TEOPUH, SB-

JSIFOIEHCS pe3yabTaToM 00001eHns HAOII0ACHNH, TPAKTHYECKOTO OTbITA U SKCIIEPUMEHTA;

- 03HAKOMJIEHHE CTY/IEHTOB C OCHOBHBIMU 3aKOHaMM U METO/IaMH (PU3MKHU aTOMa M aTOMHBIX SIBJIe-

HUM;

-Hay4yuTh  HaBBIKAMPAOOTBI C  COBPEMEHHBIM AaTOMHO-(U3NYECKMM OOOpYJOBAaHUEM, YTO
IpeJIoiaracT 3HakOMCTBO C OCHOBAMH aTOMHOM CIIEKTPOCKOIINH.

3agayaMu TUCHUIUIMHBI « aTOMHAs PU3UKANSBIISIOTCS:
- OBJIQJIETh CHCTEMOM 3HAHMII 110 aTOMHOM (PU3MKE U MPABUILHO COOTHOCHUTD COJIEPKaHUE IKCIIe-
PUMEHTAJIBHBIX 33/1a4 C 3aKOHAMU (U3UKHU aTOMa;
-3 deKTUBHO MPUMEHSTH OOIITHE 3aKOHBI JJIs PEIICHUS 3a/1a4 B 00J1aCTH aTOMHOM (PU3UKU Ha
TpaHUIlax ¢ APYTUMH pa3ieiaMu Kypca oomeit Gpusmnkwy,
-CTPOUTH MaTeMaTU4YECKHE MOJIENH (DU3HUUECKUX SBICHUHN, UCTIONb3Ys JOCTYIHBI MaTeMaTUYEeCKH
ammapar, BKII04asi METOAbI BHIYUCIUTEIBHON MaTEMaTHKH,
- HCTIOJIb30BaTh U paboTe CIPaBOYHYIO U YUEOHYIO IUTEPATypy, HAXOAUTh IPYTUe HEOOXOUMbIe
WUCTOYHUKU WH(POPMAITHH.
2. Mecro aucuumussl B ctpyktype OIIOII BO

Huctmmumaa B1.6.14.05. « ArtomHas ¢usmka » Bxoaut B Onok b.1 TocymapcrBeHHOTO
obpazoBarenbHoro crangapra (PI'OC) mias cTyaeHToB oyHOM (HOpMBI O0YUYEHHS 1O HAMpPaBICHUIO
cnenuanbHocT 03.03.02—"Ou3uka" (OakamaBpuar) u peaau3yercss B pamkax npoduis «DPusuka
KOHJCHCUPOBAHHOTO COCTOSIHUS BemiecTBa». K UCXOAHBIM TpeOOBaHUSM, HEOOXOIUMBIM IS
W3YYCHUS JIaHHOW JUCHUIUIMHBI OTHOCSTCS 3HAHWS, YMEHHUS H BHJBI JCSITECILHOCTH,
c(hOopMUPOBaHHBIE B MPOLIECCE U3YUCHHUS TUCIUILUIMH Kypca oOmeld (GU3MKd, a UMEHHO pa3/esioB
Mexanuka, DnekTpuuecTBo, ONTHKa C COOTBETCTBYIOUIMMH J1a0OpaTOPHBIMU HPAKTUKYMaMHU.
HeoOxoaumo Takke BIaJeHHe METOIaMi MaTeMaTHYECKOT0 aHaIn3a U HaBbIKaMH paboThl Ha DBM
Ha OJJHOM 13 0a30BBIX SA3bIKOB IporpammupoBanus belicuk, [Tackans unu Cu.

Huctunnuna AQ sBisieTcs OCHOBOM i W3YYEHUS CHEHUATbHBIX JTUCHUIUIMH IO
cybaroMHOM (Qusuke, actpopusnke, reopusnke u (UMK KOHJICHCHUPOBAHHOTO COCTOSHUSA
BELIECTBA.

3. TpebGoBanus K pe3ysbTaTaM OCBOCHUS JTUCIUTLIAHEI.

[Ipouiecc u3y4yeHHs MUCHUILTMHBI HampaBlieH Ha (POpPMHpPOBAHHE HIEMEHTOB CIEIYIOIINX
koMmreteHmit B coorBercTBuM ¢ OI'OC3++ BO mo nampasnenuto moaroroBku 03.03.02 dusuka
(YypoBeHb OakaslaBpuara):

ObwenpogheccuonanvbHvie KOMnemeHyuu

OIIK-2.1 CoctaBnsieT OTYETHI IO HAYYHO-UCCIEA0BATEIBCKON EATEIBHOCTH, BKIIIOYAs aHAIN3 U
00paboOTKY SKCIIEPUMEHTAIIBHBIX PE3YIbTATOB
OIIK-2.2 CriocobeH npeAcTaBiIsATh Pe3yIbTaThl UCCIEI0BATEIbCKON AEATEIbHOCTH Ha HAyYHBIX
KOH(EPESHIIHSIX, BO BpEMs IPOMEKYTOUHBIX M HTOTOBBIX aTTeCTAIINN
[TKC-3.1 Cnocoben npenogaBaTh (PU3HKY B CPEIHEH IIKOJIC M CIICIUATBHBIX YICOHBIX 3aBEICHUIX
Ha OCHOBE IOJIy4EHHOTO (PyHIaMEHTAJIbHOTO 00pa30BaHHs U HAy4YHOTO MHMPOBO33PEHHS.

B pe3yabTaTe 0cBOCHUS JUCHUIIIUHBI 00YYAIOIIUICS TOIKEH:
3HaTh (QU3MYECKHE M MAaTeMAaTHYECKHE MOJCIH IPOIIECCOB M SBIICHHM, a TaKXe 00OpYIOBaHUE,
TEXHOJIOTMM W MPOrpaMMHBIE KOMIUIEKCHI, HCIOJIb3yeMbl€ IPU MPOBEACHUU HCCIEI0BaHUM,
HaIlpaBJICHHBIX HA PEIICHHE 3aa9M, TOCTABJICHHOM Mepe/] CTYICHTOM B paMKax aTOMHOM (PU3HKH;
Ymerb GpopMynHpoBaTh 1EH U 33]]a91 UCCIEAOBAHUS, CAMOCTOSITEIHHO TJIAHUPOBATh U TIPOBOIUTH
WCCIICIOBAHMS, AHAIM3UPOBATH IIOJYUYEHHBIE PE3YyJbTAaThl U JI€JIaTh COOTBETCTBYIOLKE BBIBOJIBI,
0hOpMIIATh HAYYHO-TEXHUYECKYIO JJOKYMEHTAITHUIO;



Binaners HaBbIKAMU HAyYHON KOMMYHHUKAIMU M WCCIIEIOBATEIHCKON NIEATEIBHOCTH B YCIOBHSIX
(YHKIIMOHUPOBAHUS HAYYHO-HCCIEA0BATEIbCKUX U MTPOU3BOJICTBEHHBIX KOJIJIEKTHBOB.
IIpuo6pectu onbIT:

- paboThl ¢ mprbopamMu U 00OPYAOBAHHUEM COBPEMEHHOW J1TaOOpaTOpUH IO aTOMHOU (PHU3HUKE;

- WICTIOJIH30BAHUS PA3IMYHBIX METOJUK (PU3MUECKUX U3MEPECHHI TI0 AaTOMHOW CIIEKTPOCKOIUH B 00-
pabOTKH HKCIIEPUMEHTAIbHBIX TaHHBIX;

- IpOBEJCHUS (PU3NIECKOTO M MATEMATHUECKOTO MOACIHPOBAHUS C IPUMEHEHHUEM METOJIOB (pU3H-
KO-MaT€MaTUYeCKOro aHajlu3a K PEUICHHI0 KOHKPETHBIX ECTECTBEHHOHAYYHBIX U TEXHHUUYECKHUX

npo0JieM B paMKaxX aTOMHOW (DU3UKH.

4. Conep:xaHue 1 CTPYKTYpa TUCHUIIHHBI
4.1 Coaepxanme pa3iejioB AU CHUINIMHBI

Taonuya 1. Cooeporcanue oucyuniunsl (Mooyisn) «cAmomnan pusuka», nepeuenv OyeHoy-
HbIX CPeOCné U KOHMPOJIUPYEMbIX KOMNEmeHYUl

Coneprxanue pasnena Kon kouTpo-

Ne Haumenosanue pas- JMPYCMOH ®opwma Te-
pasz- ena KOMIIETCHIIMHM | KYIIETO KOH-
nena (unu ee yac- TPOJIs

TH)
1 2 3 4 5
Bsenenue [Ipenmer  aromMHOW  (HU3HKH. OIIK-2 I3, K
Muxkpomup. Macmradsl. Ousnka [IKC-3.1
MHUKPOMHDA - KBAHTOBasI (PU3HKa.
1 PaBHoBecHoe Teruio- |3akoHbl Penes-/xuHca u Buna. OIIK-2 I3, K
BO€ HU3iydeHue B 1o- |['mnoreza Ilnanka. KBaHThl u3- [KC-3.1
JIOCTH. nmyuenus. @opmyna Ilnanka. 3a-
koH Credana-bonbiimMana u 3aKkoH
cMeleHus Buna.
2 ®ororddexr Omnsitel I'epuia u Cronerosa. OIIK-2 PK, 13
YpaBHeHue DiiHmreitHa. Jddext ITIKC-3.1
Komnrona. Paccesinue siektpo-
MAarHUTHOTO U3JTy4€HHUs Ha CBO-
00JHOM (TIOKOSIIIEMCS) ITEKTPOHE
3 KBanTtoBas Teopus @DOTOHBI. DHEPTUS U UMITYJIbC OIIK-2 CP, 13, K
CBeTa. ¢dorona. ['unotesa ae-bpoiins. I[IKC-3.1
BoJiHOBBIE CBOMCTBA YaCTHLL.
OnsiThl [leBuccona-Jlxepmepa,
TomcoHna u TapTakoBCKOTO,
Cymikuna, bubepmana nu ®abpu-
kaHTa. BosHb! ne-bpoiina. daso-
Bas U IpymnmnoBas 4cCKOpoCTb BOJIH
ne-bpoins. [IpuHiun Heonpene-
JIEHHOCTEM.
4 AToOM BoZOpOAa MO Monenns aroma Tomcona. OmBITEI OIIK-2 113, CP
bopy. Pezepdopna. [lnanerapuas mo- [IKC-3.1
JIeNIb aTOMa U TIpobieMa yCTOM-
YUBOCTH aTOMOB. CepHalibHbIE
CHEKTPbI U3TyYEHUs 3aKOHO-
MEPHOCTH B CIIEKTpE aTOMa BO-
J0poJa.
5 JluckperHas cTpyk- OmnpiTel @panka u 'epua. Ilo- OI1K-2 113, K, CP.T,O




Typa aTOMHBIX YPOB-
Heu

TEHIIUAJIBI BO30YKICHUS U HO-
Hu3anuu. M3oTonnueckuil CIBUT
aTOMHBIX ypoBHE#. Bogopoio-
NOA00OHbBIE MOHBI.

ITIKC-3.1

OCHOBBI KBAHTOBOU
TEOPUH.

KBanToBas cucrema. BonHoBas
¢dbyHKIMS, ee CBOIMCTBA. YpaB-
Henue [lpenunrepa. Cranuo-
HapHbIC U HECTALIMOHAPHBIE CO-
ctosHud. [1noTHOCTH BeposATHO-
ctu. Onepatopsl pU3HIECKUX
BennuruH. CoOCTBEHHBIE 3HaUe-
HUS ¥ COOCTBEHHBIE (DYHKIIMU
ornepaTopoB. ['aMuIbTOHHAH.
DHepreTuyeckue ypoBHHU CHUC-
TEMBbI COCTOSIHUS DJIEKTPOHA B
aToMe.

OIIK-2
ITIKC-3.1

PK, /13, CP
T,0

OnHOMEpHBIC 3a/1a41

OnHOMepHBIE 3a1aun: CBOOOJHOE
JIBYDKEHUE YaCTHUIIBL; IPSIMO-
yroJibHas MOTEHIIMANbHAS SIMa;
TFapMOHHYECKUI OCLHIIIATOP.
TynuenbHbil 23 heKT.

OIIK-2
IIKC-3.1

KP, 13, T,O

OnHORMEKTPOHHBIN
aToM.

Vpasnenue llIpeaunrepa c neH-
TPaJIbHO-CUMMETPUYHBIM I10-
TeHIaioM. Pa3aenenue nepe-
MeHHbIX. [l11ockuii u npoctpaH-
CTBEHHBIN poTaTopsl. Oneparo-
pHI Lz, L,, ux coOCTBEHHBIE 3Ha-
yeHus. MOMEHT uMIyJbca
3JEKTPOHA U €T0 MPOEKIHUH. YT-
JI0Basi BOJTHOBAs (PYHKIIMSL.
YpoBHu 3HEeprun. KBanToBble
yucna l u m.

OIIK-2
IIKC-3.1

K) I[BB T’O

AToM Bogoposa B
KBaHTOBOW TEOPHH.

PanuansHOE ypaBHEHME U pagu-
aJibHasi BOJTHOBAs (hyHKITHS.
BonHoBbIE QyHKIIMM cTAINO-
HAapHBIX COCTOSTHUM, UX CBOWCTBA.
Bonopononono0Hbie aTOMBI,
aTOMBI IICIIOYHBIX METAJIJIOB.
YPpOBHU PHEPIrUU U KBAHTOBBIE
qyuciman v L.

OIIK-2
IIKC-3.1

PK, 13

10

OpOuranbpHbIEe MeXa-
HUYECKHUH U Mar-
HUTHBIM MOMEHTHI
3JIEKTPOHA.

Marsneron bopa. Dxcniepumen-
TaJbHOE OINPECIICHNE MATHUT-
HbIX MOMeHTOB. OmnbIT IlITepHa 1
I'epnaxa.CrinH snektpoHa. ['u-
nore3a Ynenobeka u ['ayacmura.
CoOCTBEeHHBIN MarHUTHBIA MO-
MEHT 351eKTpoHa. OpOuTanbHOE U
CIIMHOBOE THPOMAarHUTHBIE OT-
HOUICHUS

OIIK-2
[IKC-3.1

A3, K

11

[TonsiTEe 0 mpaBuax
CJI0’KEHUS B3aUMO-
JEUCTBYIOIUX MO-

CnuH-opOuTAIBHOE B3aUMOICH-
ctBue. ToHKast CTPYKTypa CHeK-
Tpa aroma Bogopoja. dopmyna

OIIK-2
ITIKC-3.1

113, CP




MEHTOB KOJIMYECTBA
JIBHOKCHHUS.

TOHKOM CTPYKTYpHI ([dupaxa).

12 | BekTtopHas MoJeb Hepapxus B3auMoAeiCTBUI B OIIK-2 3, T,0

aToMa. MHOT'03JIEKTPOHHOM aTOME. ITIKC-3.1
[Tpubmmxenne LS u jj-cBs3eid.
Tepm. Tonkas cTpyKTypa TepMa.
[IpaBuio unrepsanoB Jlanme.

13 | ATOMBI LIEIOYHBIX OHeprerudeckue ypoBHu. Bepo- OIIK-2 P, KP
METAJUIOB. SITHOCTB Tiepexoaa. [lonsitue o I[IKC-3.1

npaBwiax oroopa. Pa3penienubie
U 3allpellieHHbIe TePeXO/bl.
CrexTpasibHble CEpUH (aTOMBI
BOJOPO/Ia, TeJIHSI, IETOUYHbIX
METaJJIOB).

14 | AToM renusi cum- CHHIIIETHBIE U TPUILIETHBIE CO- OIIK-2 I3, K
METPUYHBIE U aHTH- crosiaus. OOMEHHOE B3auMO- ITIKC-3.1
CUMMETpPUYHBIC BOJI- | JCCTBHE.

HOBBIE (DYHKITHH.

15 ATOM BO BHEIIHUX AtoMm B MarHuTHOM noJie. Crna- OIIK-2 13, CP
HOJISIX — AJIEKTpUUe- | 60e u cuiibHOe nose. PakTop ITIKC-3.1
CKO€ M MarHUTHOE. Jlanne. HopmanbHbIil 1 aHo-

MaJIbHBIN AP PeKTh 3eeMana.
ATOM B 3JICKTPHU-YECKOM IIOJIE.
D¢ dext HlTapka
16 MHuorosnekTporHbie | OOIIMe TPUHITUITBI ONTUCAHUS OIIK-2 113, PK
ATOMBI. MHOT'03JIEKTPOHHOTO aToMa. [KC-3.1
CuMMeTpHUYHbIE U AaHTUCHMMET-
pUYHBIE BOJHOBBIE (PYHKIUH.
[TpyHIMI TOXKIECTBEHHOCTH
yactull. [Ipuanun 3anpera [lay-
.

17 3anoHeHne aTOMHBIX | DJIEKTPOHHBIE 000JIOYKHU U TIO- OIIK-2 113, CP, P
COCTOSTHUIDIIEKTPO- J00070YKH. DIESKTPOHHAsI KOH- ITIKC-3.1
HaMH. ¢urypanus. [lepuoguueckas

cucTeMa 1eMeHTOoB. [IpaBuio
Xynna. OCHOBHBIE TEPMBI aTO-
MOB.

18 | PentrenoBckue [Iepexo bl BHyTPEHHHUX DJIEK- OIIK-2 13, CP

CIIEKTPBI. TPOHOB B aTOMax. XapaKTepu- ITIKC-3.1
CTHUYECKOE PEHTI€HOBCKOE U3-
mydeHue. 3akoH Moznu. Dddekt
Oxe.

19 | Monekyna. Anuaba- | Monekyna Bogopozaa. Teopust OIIK-2 3, CP
TUYECKOe MpUOIH- I'attnepa-JIongona. Xumude- ITIKC-3.1
JKEHHE. ckas cBsa3b. KoBaneHTHas u

MOHHasl CBSI3U. BaJeHTHOCTS.

20 | KonebarenbHoe u CnexTpsl 1ByXaTOMHBIX MOJI€E- OIIK-2 PK, T,O

BpamareiabHoe 1BU- | Kyl. KoneGaTenbHble ITIKC-3.1

JKEHUeE siiep B MoJie-
KyJax

U-BpalllaTeJIbHbBIE CTIEKTPHI.
IIpaBumna orGopa 1 Eepexo0B
B JIByXaTOMHBIX MOJIEKYJIaX.
OnTHyeckre KBaHTOBBIE TE€HE-




\ \ patopsl. Maseps! u Jlazepsl. \ \

B rpade 4 npuBoasTcs mianupyembie (OpMBbI TEKYIIErO KOHTPOJIS: 3aIuTa JabopaTopHOi pa-
6otel (JIP), momamnero 3ananus (/13), xomnoxBuym (K), pyoexnsiii kouTpods (PK), TectupoBanme
(T), onpoc (O) u T.4.

4.2. CTpyKTYypa QU CHUATINHBI
OO01mast TpyA0€MKOCTh TUCIUTUINHBI « ATOMHAsI PU3UKE» COCTABIISACT 4 3a4ETHBIC STUHUIIBI, BCETO
144 gaca, S1yac nexuun, 51 yaca npakTHUECKHUE 3aHATHSA, 15 4acoB camocTosTenpHas padota , 27
YacOB KOHTPOJIbHBIC 3aHSATHUS.

Tabnuuya 2. Oowaa mpyooemkocms OuUCUUNIUHBL cocmaensem 4 3auemHnvlie eOuUHUY
(144uaca)

Bu padoTbI TpynoemkocTsb, yac.
Scemectp Bcero

OO0masi Tpy10eMKOCTh B 3a4. e/l. (4ac.) 4(144) 4(144)

KonrakTHas pa6ora (B yacax): 102 102

Jlexmun (JI) 51 51

[Tpaktnueckue 3anstus (I13) 51 51

Jlaboparopusie paboTs (JIP)

Cemunapckue 3ausatus (C3) — —

CamocTrosiTesibHasi padoTa (B yacax), B TOM 4YHcJIe 15 15

KOHTaKTHasi padora:

Kypcosast pabora (KP)

Pedepar (P)

Kontpoinbhas padora (K)

CamoCTOsITeIbHOE H3YUCHHE Pa3/IeNIOB 15 15

IloaroroBka M npoxoxkaeHue MPOMeEKYTOYHOH aT- 27 27

TeCTAI[UH

Bun npomexxyTouHOM aTTecTauu JK3aMeH JK3aMeH

4.3. ConepxaHue TMCUMILUIUHBI (JIEKIIMOHHbIE 3aHSITHSA)
Tabnuya 3. Jlekyuonnvie 3anamusn
Ne pazne- Tema
na

2
Beenenue. Ilpenmer aromuoit ¢usuku. Mukpomup. Macmradsl. Pu3znka MUKPO-
Mupa - KBaHToBas (usuka. KpaTkas ucropus 3apoxkaeHUS U Pa3BUTHS aTOMHU3MA.
OKCHEpUMEHTAJIBHBIE OTKPBITUSA KOHIA 19 1 Havana 20 Beka, KOTOpbIE HE YKJIA/bl-
BalOTCS B PaMKH KJaccuueckoi ¢pusuku. — 1 yac

2 PaBHOBECHOE 3JIEKTPOMArHUTHOE M3JTYYEHUE B MOJIOCTU. 3aKOHBI Penes-/[xunca u
Buna. 'unoresa Ilnanka. — 1 gac

3 KBantsl uznyuenus. ®opmyna Ilnanka. 3akon Credana-bonbiimana u 3akoH cMme-
nieHus Buna. — 1 yac

4 KBanroBass teopusi cera. doronsl. ['mnore3a ne-bpoitsis. BomHoOBBIE CcBOMCTBA
yactull. OnsiTel [{eBuccona-/xepmepa. — 1 yac

5 Omneitel Tomcona u TaprakoBckoro, CymienHa, bubepmana u @abpukanra. BoiaHsl
ne-bpoinst. [IpuHinun HeonpeneneHHOCTH. — 1 Jac

6 Atom Bozmopozaa no bopy. Mozaens aroma Tomcona. OnbiTel Pezepdopaa. Ilnane-
TapHasi MOJIEJIb aTOMa U NMpo0JieMa YCTOHYHBOCTH aTOMOB. — 1 gac

7 CepuanbHble 3aKOHOMEPHOCTH B CIEKTpe aromMa BoJopoaa. KomMOMHAIMOHHBIN

npuHIUI— | yac




Ne pazne- Tema

na

1 2
Teopusa bopa. KBantoBanue MomenTta ummyibsca. Ilocrynarsr bopa. IIpuniun
COOTBETCTBUSI— | yac

9 Pentrenosckoe msnydenue. @opmyna bpera-Bynbda. Metonasl HabmoaeHus au-
dpaxiun BoaH Ha kpuctawiax. Dpdexkt Komnrona. PaccesHue 371eKTpOMarHuTHOTO
U3ITy4eHUs] Ha CBOOOTHOM (TIOKOSIIEMCS ) dJIeKTpoHe. — | gac

10 JuckpeTHas CTpyKTypa aTOMHBIX ypoBHE. OnbiTel @panka u ['epua. [loTeHunanst
BO30Y)KJICHHSI 1 HOHU3AIMH. M30TONMYECKUl CIBUT aTOMHBIX YpOBHEH. — | yac

11 Bonopogonono6upie noHsl. JHeprerudeckue cnekrpol. Monsr He+, Li++. — 1 gac

12 OcCHOBBI KBaHTOBOM MexaHMKU. KBaHTOBas cucreMa, €€ COCTOSIHUE, U3MEpPSEMbIe
napametpsl. BomHoBast ¢pyHkuus, ee cBoiictBa— 1 yac

13 VpaBuenue lpenunrepa. CranyoHapHble W HECTallMOHapHbIe cocTosiHus. [1moT-
HOCTb BEPOSITHOCTH U IIJIOTHOCThH [TOTOKA BEPOSITHOCTH— | yac

14 Omneparops! ¢pusndeckux BeauunH. COOCTBEHHbIE 3HAUCHUS U COOCTBEHHBIE (YHK-
un oneparopoB. CpenHee 3HaueHHE (PU3HUECKON BeMUYMHBL. [ 'aMuibTOHMAaH. — 2
yaca

15 OpnHoMepHble 3a7aun: CBOOOAHOE JBM)KEHUE YaCTHUIIBL, MPSAMOYTOJIbHASI TOTEHIIU-
ajbHas siMa. — 2 yaca

16 ["apMoHMYEeCKU OcIMIUIATOp— 2 Yaca

17 OnHO351eKTpOHHBIN atoM. YpaBHeHue Lllpenunrepa ¢ HeHTpalbHO-CUMMETPUYHBIM
noteHmantoM. [lnockuit porarop— 1 gac

18 [IpocTpancTBeHHBIH POTATOP. MOMEHT UMITYJIbCA BJIEKTPOHA U €ro MPOEKUHUU. YT-
JoBasi BosHOBas pyHKuusa. KBaHTOBBIE yncia I ™M1 2 yaca

19 Omneparopsl L2, Lz, nx cobcTBeHHbIe 3HaueHusi— 1 ac

20 ATOM BOJIOpOAa B KBAaHTOBOW TeopwH. PajgnanbHOe ypaBHEHHE W paauaibHas BOJI-
HOBas (PYHKIIMSI aTOMa BOJIOpoJia— 2 yaca

21 YPpOBHU SHEPTUU U TIaBHOE KBAHTOBOE YMCIO N. BeIpoxaeHue ypoBHeE# Mo opOu-
TalbHOMY MOMEHTY. ClieKTpalbHbIE CEpUU U3ITYYeHHs aToMa Bojopoaa. — | yac

22 OpOuTanbHble MEXaHUUECKUN U MarHUTHBI MOMEHTHI dJieKTpoHa. Marneton bopa.
DKCIepUMEHTaIbHOE Ompe/ielieHue MarHuTHBIX MOMeHTOB. OmbIT IlTepra u I'ep-
naxa. CruH 35eKTpoHa. — | yac

23 CoOCTBEeHHBI MarHUTHBII MOMEHT 3JieKTpoHa. OpOUTAIBbHOE M CIMHOBOE THPO-
MarHuTHble OTHOILIEHHUA. [lOMHBII MOMEHT 3JIEKTpOHA, BHYTPEHHEE KBAHTOBOE
4yHuciIo— 2 yaca

24 [lonsiTe O mpaBUIaxX CIOXEHUS HEB3aUMOJCHCTBYIOIIMX MOMEHTOB KOJIMYECTBA
JIBIKEHHUSA— 2 Jyaca

25 BexropHas mogens atoma. CiuH-opOUTaNbHOE B3auMoieiicTBrE. TOHKas CTPYKTYypa
criekTpa aromMa Bojopona. Popmyna ToHKOW cTpykTypbl (Hupaka). Hepapxus
B3aUMOJICHICTBUI B MHOT03JEKTpOHHOM atome. Ilpubnmxenue LS u jj-cszeit.
Tepm— 2 gaca

26 ATOMBI HIEIOYHBIX METAUIOB. DHEPreTUYecKre ypoBHU. BeposTHOCTH mepexoja.
[TonsiTue o npaBuax orbopa. PazpenienHsle u 3anpenieHHble nepexoapl— 1 yac

27 CrnekTpaybHble CEpUU aTOMOB BOJIOPOJIa M IIEJTOYHBIX METAJIOB. — | yac

28 Atom renus. CUHTIIETHBIE W TPUILIETHBIE COCTOSHUS. OOMEHHOE BBIPOXKICHHE.
O0OMeHHOEe B3auMOAeHCTBHE. — | Yac

29 ATOM B 1OJIe BHEITHUX CUJ. ATOM B MarHUTHOM mosne. Cnaboe u CUIbHOE TMOJIe.
®axrop Jlanne. Hopmanbhbiil adpdext 3eemana— 1 yac

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

1 gac




Ne pazne- Tema

na
1 2
31 MHorosnekTpoHHble aToMbl. OOIIME NPUHIMIIEI OMUCAHUS MHOTO3JIEKTPOHHOTO

atoma. [Ipunuun ToxaectBeHHOCTH YacTull. CUMMETpUYHbIE W  AaHTUCUMMET-
puuHble BosiHOBBIE (yHKIMU. [IpuHnumn 3anpera [laynn— 2 yaca

32 3anoJHeHUE aTOMHBIX COCTOSTHUM AJICKTPOHAMH. DJIEKTPOHHBIE 000JIO0UYKH M T0J10-
Oonouku. DneKTpoHHas KoHurypaius. [lepuogudeckass cucTemMa >IIEMEHTOB.
[IpaBmino Xynaa. OCHOBHbIE TEPMbI aTOMOB. TpaHCypaHOBBIE 3JEMEHTHI. 2 4, 4 4

c.p— 2 yaca

33 PentrenoBckue criekTpsl. [lepexoapl BHYTPEHHUX 3JICKTPOHOB B aTOMax. XapakTe-
PUCTHUYECKOE PEHTTEHOBCKOE M3nydeHue. 3akoH Mozmu. Dddext Oxe— | yac

34 Mounekyna. Annabatnueckoe npubamxeHue. MoJeKysIpHbpId HOH Bojopoaa. Mo-
nexysa Bojopoaa. Teopus laliTinepa-Jlonnona. CrapuBaHue 31€KTPOHOB. — 2 yaca

35 TepMbl IByXaTOMHOM MOJIEKYJIbl. XUMHU4YECKas CBs3b. KOBaleHTHAs U HOHHAS CBSI3H.
BanentHocTh. — 1 yac

36 KonebarenbHoe u BpamaTelbHOE IBMXKEHUE siiep B MoseKynax. CHeKTphl JBYyX-
ATOMHBIX MOJIeKyIl. BpararenbHble u KosebaTenbHble CIIEKTPhl MOJIeKYNn— | yac

37 DJIEeKTPOHHO-KOIe0aTebHbIN-BpaIaTeNpHplid  epexon. IlpaBuma orbopa s

ANIEKTPOMArHUTHBIX TMEPEXOJ0B B JBYXaTOMHBIX MoJjekynax. Ilpunuun ®pan-
ka-Konmona— 2 yaca
38 Onrtuyeckre KBaHTOBBIE TeHepaTopbl. Maszepsl 1 na3zepbl— 2 yaca
Bcero 51 vac
4.4. Coaep:xanue JUCUMILIMHBI (J1a0OpaTOpPHbIE 3AHATHA)
Ilo nadopaTopHbIM 3aHATHSIM COCTaBIIEHa OTAeNbHAs pabodas mnporpamma «OOmml
buznyecKuit MPaKTUKYM IO aTOMHON (pr3HKe»
4.5. Conep:xaHue TUCUMILINHBI (PAKTUYECKHE 3aAHITHA)
Taoauya 5. Ilpakmuueckue 3anamus

Ne Ne
Tema
3aHATHS | pas3zena
1 2 3
Mopenu atomoB Tomcona u Pesepdopna. PaBHoBecHOEe — TemioBoe
1 1,3 U3JIy4eHue. - 2 yaca
) ) Opdext Komnrona. ®otorddekr- 2 yaca
3 3 Bonnsl ne-bpoiins. CooTHolIeHUs1 HeonpeaeaeHHOCTe-2 yac
4 4 Mopenb aroma bopa- - 2 yaca
5 KonTponbnas padora Nel- 2 yaca
OcHOBHbBIE OHATHS KBAHTOBON MeXaHUKH. OnepaTopbl PU3NUECKUX Be-
6 3,6 nnunH. CpeHue 3Ha4eHus U JUcepcus- 2 gaca
Onnomepusble 3anaun. [IpocTpancTBenHbIN poraTop. YacTuna B MoTeH-
7 7,8 [UATBHON siMe- 2 yaca
8 9 KBanToBas Teopus atToMa Boopoza- 2 yaca
9 13 ATOMBI IIETIOYHBIX METAJIJIOB- 2 yaca
10 KonTponbnas pabora Ne2- 2 yaca
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Ne Ne
Tema
3aHATUA pasaciia

1 13,15 OnexkTpoMarHutHele mepexozsl. IIpaBuna orbopa M crnekTpajibHbIE

’ cepun- 3 yaca

MHorosiekTpoHHbIe aTOMbl. O00JI0YKH U 1101000J0YKH. DIIEKTPOHHAS

12 16 koHurypanwus. [Tpubnmxenue LS u jj-ceszeit. Tepm. Coctosinue- 3 yaca
13 16.17 [lepuoauueckas Tadbiua 31eMeHToB. OCHOBHBIE TEPMBI aTOMOB. TOHKas

’ CTPYKTYpa aTOMHBIX CHIEKTPOB- 2 yaca
14 15 Oddextrr 3eemana. OnbiT Tepna u ['epiaxa- 2 gaca
15 KonTponbnas padorta Ne 3. - 2 gaca

Bcero 32 yaca

4.6. CamocTosiTe/IbHOE M3Yy4YeHHE Pa3/1es10B U CHUILIHHBI
Taobauya 4. CamocmosamenvHoe usyuenue pa3zeios OUCYUnJIUHbL

pajfena Bonpocsl, BEIHOCUMBIE HAa CAMOCTOSITEIBHOE U3yYEHHE

1 2

1 DKcnepuMeHTalbHbIE OTKPBITHS KOHIA 19 u Havana 20 Beka, KOTOpbIE HE YK-
JaJIBIBAIOTCSL B PAMKHU KJIACCHYECKON (PU3HKH

2 dotoaddext. OnbiTel ['epria u CtoneroBa. YpaBHeHHe DHHIITEHHA

3 OmnsiTel ToMcona u Taprakosckoro, CymkuHa, bubepmana u
®dabpukanTa. Bonnsl ne-bpoitd. [Tpunuun HeonpeaeneHHOCTH.

4 CepuanbHble 3aKOHOMEPHOCTHU B CIIEKTPE aTOMa BOJAOPOJIA.
KomOuHaIMoHHbIH NpUHLUIL.
Onepatops! ¢puszndeckux BennurnH. COOCTBEHHbBIE 3HAYEHUS U COOCTBEHHBIC

5 ¢bynkuuu oneparopos. CpenHee 3HaYeHHE HU3NUECKOM BETMUNHBI.
["amunbeTOHMAH.
OpOuTanbHble MEXaHUYECKHI U MarHUTHBIM MOMEHTBI 3JIEKTPOHA. MarHeToH

6 Bbopa. DkcniepuMeHTanbHOE ONpeIeIeHUe MAarHUTHBIX MOMEHTOB. OTIBIT
[Hrepna u I'epnaxa. CouH 271€KTpoHA

7 Hepapxus B3aMMOJEHCTBANA B MHOTOJIEKTPOHHOM aTOME.
[Tpubnmxenue LS u jj-cBsazeil. Tepmbl.

8 CrniexkTpaibHble CEpUU aTOMOB BOJIOPO/A U MIEJTOYHBIX METAJIJIOB

9 [Tpunuun 3anperta [Taynu. CuMMeTpUUHbIE 1 AaHTUCUMMETPUYHBIE BOJTHOBbBIE
byHKLIMN.
3anoiHeHne aTOMHBIX COCTOSTHUM 3JIEKTPOHAMU. DJIEKTPOHHbIE 000JIOUKH U

10 101000J10YKHU. DNEeKTpoHHAsA KoHpurypauus. [lepuoauueckas cucrema siie-
MeHTOB. [IpaBuno Xynaa. OCHOBHBIE TEpMBI ATOMOB. TpaHCypaHOBBIE AJIEMEH-
THI.

1 XapakTepuCTUYECKOE PEHTICHOBCKOE H3NydyeHue. 3akoH Moznu. Dddekt
Oxe.

12 Monexyna Bonopozaa. Teopus I'aiitnepa-Jlonnona. CriapuBaHue 3JIEKTPOHOB

13 KonebarenbHble CIEKTPHI MOJIEKYJT

14 OnTuyeckre KBaHTOBBIE TeHEPATOPBI. Masepsl U a3epsl.
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5. OneHoYHbIE CPECTBA AJISl TEKYIIETo U pyOe KHOT0 KOHTPOJIS YCIIEBAEMOCTH
B IIPOMEKYTOYHOU aTTECTALlUU

KoneunbiMu pe3ynbraTaMud OCBOCHHSI IPOTPAMMBbl JUCIHUILIMHBIL SBJISIOTCS cHOpMHUpPOBaAH-
HbIE KOTHUTHUBHBIE JECKPHUIITOPHI «3HATH», «YMETb», «BIAJECTh», PACIHUCAHHBIC IO OTIACIbHBIM
KoMIieTeHIMsIM. DOpMUPOBAHKME 3TUX JIECKPUIITOPOB MPOUCXOJUT B TEUEHUE BCErO CEMecTpa Io
JTaram B paMKaXx pa3IMYHOTO BHJA 3aHIATUN M CAMOCTOSATEIbHOI paboThI.

B xone m3yuyeHus IUCUMIUIMHBI IPEAYCMATPUBAIOTCS MEKYuiUil, pyoesdcHvlil KOHmMpOoib U
npomexcymounan ammecmauus (cmompu pacnpeoenenue 6annoe ¢ Ilpunoxcenuu Ne 2).

Ouenounvie mamepuansl 011 meKyuiezo KOHmpons. Lleno mexkywe2o Konmposis — OUEHKa
pe3ybTaToB pabOTHI B cEMECTpe U oOecrieueHre CBOEBPEMEHHON 00paTHOM CBSI3M, ISl KOPPEKIIUU
00y4eHusl, aKTUBU3ALIMU CAMOCTOATENbHON paboThl 0Oyvaromerocs. OObEKTOM TEKYIIero KOHTPOJIS
SIBIISTIFOTCS. KOHKPETU3UPOBAHHBIE PE3YNIbTAaThl 00y4ueHMs (yaeOHbIC JOCTHKCHHUS ) TIO TUCITUTUINHE

Texywyuii Konmpoap ycueBaeMOCTH 00ecCleYrBaeT OLEHUBAHUE XOJAa OCBOCHMS JHCLUII-
JTUHBI «ATOMHASI (DU3UKA» U BKJIFOYAET: OTBETHI HA TEOPETUUYECKUE BOIPOCHI HA MPAKTHYECKOM 3a-
HATUH, PEUICHUE NMPAKTUYECKUX 3a/1a4 U BBINOJIHEHUE 3a/laHUM Ha NMPAKTUYECKOM 3aHSITHHU, CAMO-
CTOSITENIbHOE BBIMIOJIHEHUE WHIMBHUIYAIbHBIX JOMAIIHUX 3aJlaHUM (HallpUMeEp, pPEelICHHE 3a/1ad) C
OTUYETOM (3aIUTON) B YCTAaHOBIICHHBII CPOK, HAITMCaHKE OKIA0B, pedepaToB, 3cce, TUCKYCCHH.

OneHka kayecTBa MOATOTOBKM Ha OCHOBAHMU BBIIIOJHEHHBIX 33JaHUN BEJETCS MpernojiaBa-
TesneM (C 00Cy X IeHHeM Pe3yabTaToB), OaIbl HAYUCIISIFOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3aaHMUSL.

VYCTHBIN Onpoc SABSETCS OJHUM M3 OCHOBHBIX CIIOCOOOB yu€Ta 3HAHUN OO0Y4YaroIIerocs o
TUCIUIIHE «ATOMHasi Qu3uka». Pa3BEPHYTHI OTBET CTyAEHTa JOJKEH HPEICTaBISTH COOOM
CBSI3HOE, JIOTHUYECKH TOCIIEA0BATEIbHOE COOOIICHHE Ha 3aJ[aHHYIO TeMY, MOKa3bIBaTh €r0 YMEHHUE
MIPUMEHSATH ONPEIEIICHUS.

5.1.1. Bonpocsl no memam Oucyuniuvl 011 yCHIHO20 ONPOCca
(koumpoaupyemasn komnemenyua OIIK-2, IIKC-3.1):
Tema 1:
Beenenue. [lpenmer aromHol huszmky.
Muxkpomup. MaciitaObl. @u3znka MUKpOMUPA - KBaHTOBas (PU3HKA.
Kpatkas uctopus 3apoxaeHus U pa3BUTHS aTOMU3MA.
DKCIepUMEHTaIbHbIE OTKPBITUA KOHIA 19 1 Hauana 20 Beka, KOTOpbIE HE YKJIAJbIBAIOTCS B
PaMKHU KJIAaCCUYECKON (U3HKH.

AW~

Tema 2:
PaBHOBECHOE 3JIEKTPOMAarHUTHOE U3JTYYECHHUE B MTOJOCTH.
3akonbl Penes-J>xuHca nu Buna.
I'mnote3a I1manka.
KBaHThI H31y4YeHUsI.
®opmyna [Inanka.
3akon Credana-boipiimana
33aKkoH cMenieHus Buna.

B WN R~ WN ~—~

Tema 4:
KBanToBas Teopus cBera.
DOTOHEI.
I'mnoresa ne-bpoitns.
BonHoBbIe cBOMCTBA YacTHII.
OmnsiThl JleBrccona-/xxepmepa.

Nk

Tema 5:
OnbiTel ToMcoOHa 1 TapTakoBCKOTO
Omnsitel Cymenna, bubepmana u @abpukanra.
Bonnsl ne-bpoitis.
[IpuHIUIT HEOTIPEETEHHOCTH.

AW~
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Tema 6:

1. Atom Bogopoza o bopy.
2. Mogens aroma ToMcoHa.
3. OmneiTel Pe3epdopra.
4. [TnanerapHast MOJIeNIb aTOMA | MIPOOJIeMa YCTOHUYMBOCTH aTOMOB.
Tema 7:
l. CepuanbHble 3aKOHOMEPHOCTH B CIIEKTPE aTOMa BOJIOPO/Ia.
2. KoMmOuHaMOHHBIN TPUHITATT
Tema 8:
1.Teopus bopa.
2. KBaHTOBaHME MOMEHTA UMITYJIbCA.
3. ITocrynatel bopa.
4. IlpyHIMI COOTBETCTBUS
Tema 9:

Nk v

AW =

—_ —_ —_ —_ —_ N —

—

N —

PeHTrenoBckoe u3iydeHue.

®opmyna bpera-Bynbpa.

MeTobl HaOmO1eHUs AU(PaKIIMK BOJIH Ha KPUCTAJUIAX.

D¢ dexr Komnrona.

PaccesiHue 31eKTPOMarHUTHOTO U3y4YeHHsI Ha CBOOOTHOM (TIOKOSIIIEMCs) DTIEKTPOHE.
Tema 10:

JuckperHas CTpyKTypa aTOMHBIX YPOBHEM.

Onpitel ®panka u ['epua.

[ToreHunansl BO30YXKACHUS U MOHU3AIIIH.

M30TONMYecKnii CABUT aTOMHBIX YPOBHEW.

Tema 11:
Bonopoonono0Hbie HOHBL.
DHepreTu4ecKue CreKTPhI.
Wonsr He+, Lit++.

Tema 12:

OCHOBBI KBAaHTOBOM MEXaHHUKHU.
KBaHTOBas cuctema, ee COCTOSIHUE, U3MEPSAEMBIE ITapAMETPBI.
BonnoBas ¢ynkuus, ee cBolicTBa
Tema 13:
Vpasuenue lllpenunrepa.
CrannoHapHble U HECTAlIMOHAPHBIE COCTOSIHMUS.
[I110THOCTH BEPOATHOCTH M TUIOTHOCTH IIOTOKA BEPOATHOCTH
Tema 14:
Omneparopbl GU3NYECKUX BETUUHH.
CoOcTBeHHbIE 3HAUYCHHSI U COOCTBEHHBIE (PYHKIIMU ONIEPAaTOPOB.
Cpennee 3HaueHne GU3NIECKON BeTUYHHBL. [ aMIIIBTOHNAH.

Tema 15:

. OnHOMeEpHBIE 3ajaul: CBOOOJHOE ABUKEHHNE YaCTUIIbI; IPSIMOYToJibHAs OTEHIIUAIbHAS sIMa.
Tema 16:

. l'apMOHHYeCKMi1 OCHHILIATOP
Tema 17:

OTHORJIEKTPOHHBIN aTOM.
VpaBuenue lllpenunrepa ¢ HeHTpaIbHO-CUMMETPUYHBIM OTEHIIUATIOM.
ITmockuit poratop
Tema 18:
[IpocTpaHCTBEHHBIN POTATOD.
MoMeHT uMItysibca 3JEKTPOHA U €r0 MPOEKIIUH.
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VYrnoBas BOHOBAs (QYHKITHSL.

m
KBauToBrie uncia 1 n 1 -2u4aca
Tema 19:

. Oneparopsl L2, Lz, nx coOCTBEHHBIC 3HAYCHUS

Tema 20:
ATOM BOJOpOJIa B KBAHTOBOU TEOPHH.
PaguanpHOE ypaBHEHHE U pajHaibHas BOJHOBAS (PYHKIIHS aToMa BOJOPO/Ia
Tema 21:
YpOBHM 3HEPTHUU U TTIABHOE KBAHTOBOE YUCJIO N.
Bripoxkenue ypoBHeit 1o opOUTaIbHOMY MOMEHTY.
CrnekTpanbHble CEpUU U3IYyYEHHUS aTOMa BOJIOPO/a.
Tema 22:
OpOuTasibHbIe MEXaHUYECKUN U MarHUTHBIN MOMEHTBI JIEKTPOHA.
Marueton bopa.
DKCIEepUMEHTAIBHOE OIPEICIEHUEe MAarHUTHBIX MOMEHTOB.
OmneiT UlTepna u ['epnaxa.
CnuH 371eKTpoHa.
Tema 23:
CoOcTBeHHBII MATHUTHBI MOMEHT JJIEKTPOHA.
OpOuTanbHOE U CIMHOBOE TUPOMArHUTHBIE OTHOLICHHUSI.
[ToaHBIM MOMEHT 3JIEKTPOHA, BHYTPEHHEE KBAHTOBOE YUCIIO
Tema 24:

. Ilonstue o ImpaBujiax CJIOXKCHUA HCB3aI/IM0IleI\/JICTBYIOIlII/IX MOMCECHTOB KOJIMYECTBA IBUXKXCHUA

Tema 25:
Bekropnas mozens aToma.
CnuH-0opOUTAIBHOE B3aUMOJICUCTBHE.
ToHKkas cTpyKTypa clieKTpa aToMa BOJIOpOa.
dopmyiia TOHKOH cTpykTyps! ([upaka).
Hepapxus B3anMOJAEHCTBANA B MHOTOJIEKTPOHHOM aTOME.
[Tpubnmxenne LS u jj-cBszeit. Tepm
Tema 26:
ATOMBI IIETTIOUYHBIX METAJIJIOB.
DHepreTuyeckue ypoBHHU.
BeposarHocTs nepexona.
[TonsiTne o mpaBunax ordopa.
Pa3penieHHbIe U 3anpelICHHBIE IEPEXOBI
Tema 27:

. CHGKTpaJ'IBHHe CEpHUH aTOMOB BOJOPOJa U HICIIOUYHBIX METAJIJIOB.

Tema 28:
ATOM Teaus.
CHHIJIETHBIC U TPHUILICTHBIE COCTOSTHHS.
OOMeHHOE BBIPOXK/ICHHE.
O0OMeHHOE B3aUMOIEHCTBHE.

Tema 29:
ATOM B o€ BHEIIHUX CHIL.
ATOM B MarHUTHOM TIOJIE.
Cnaboe ¥ CUJILHOE MHOJIE.
®daxrop Jlanze.
Hopmanbublii 3gdext 3eemana
Tema 30:

Cnaboe noe.
Crnoxublii (aHOManbHBINA) 3¢ ¢exT 3eemaHa.
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3. Oddexr INamena-baka
Tema 31:
l. MHOr03/1€eKTPOHHBIE ATOMBI.
2. OO0mye NpUHIUIBI OMMCAHUS MHOTORJIEKTPOHHOTO aTOMa.
3. [TpyHIMI TOKIECTBEHHOCTH YaCTHULL.
4. CUMMETpUYHbIE U AHTUCUMMETPUYHBIE BOJHOBBIC (YHKIIHH.
3. ITpunnun 3anpera [laynu
Tema 32:
l. 3anojHeHne aTOMHBIX COCTOSIHUM 3JIEKTPOHAMHU.
2. DNEKTPOHHBIE 000JI0YKU U MOJ000IOUKH.
3. DJeKTpoHHas KOH(UTYypanusi.
4. [lepuoanueckas cuctema 3J€MEHTOB.
5. [IpaBuno Xynaa. OCHOBHBIE TEPMbI aTOMOB.
6. TpancypaHOBbIE PJIEMEHTHI. 2 4, 4 4 C.p
Tema 33:
1. PeHnTreHoBckue CreKTpPhI.
2. [Tepexo/ibl BHYTPEHHHUX 3JIEKTPOHOB B aTOMax.
3. XapakTepucTUYeCKOe PEHTICHOBCKOE U3TyUYEHHE.
4. 3akoH Mo3mu.
5. Dddext Oxe
Tema 34:
l. Monekyna.
2. Anmunabarndyeckoe mpuOIKeHUE.
3. MouekynspHbIil HOH BOJOPOAA.
4. Mougnekyia Bogopoa.
5. Teopus ["aliTnepa-JIonnoHa.
6. CniapuBaHue 3J1€KTPOHOB.
Tema 35:
1. Tepmbl IByXaTOMHON MOJIEKYJIBI.
2. XUMHYECKas CBA3b.
3. KoBasieHTHast 1 MOHHAS CBSI3U.
4. BasieHTHOCTSD.
Tema 36:
1. KonebarenbHoe 1 BpamatenbHOE IBHKEHUE sIIEp B MOJIEKYJIax.
2. CreKTpbl IByXaTOMHBIX MOJIEKYJI.
3. BpamarenbHble 1 KonebaTeabHbIe CIIEKTPhI MOJICKYJT
Tema 37:
1. DeKTPOHHO-KOJIe0aTeIbHbIH-BpaIaTeIbHBIA IEePeXo.
2. [TpaBuiia oTOopa A5l AIEKTPOMArHUTHBIX MEPEX0J0B B IBYXaTOMHBIX MOJIEKYJIaX.
3. [Tpuauun ®panka-Kongona
Tema 38:
1. OnTnyeckre KBaHTOBBIE T€HEPATOPHI.
2. Maszepsl u J1azepsl
B pesynomame ycmnozo onpoca 3nanus, odyuaiouiezoca oueHu8arOmca no cieoyiouieil
wKane:

3b6anna, craBuUTCS, €CIU O0y4aIOLIUICS:

1) monHO M3NaraeT M3ydyeHHbIH MaTepua, 1aéT MpaBUIbHOE ONpeieleHne (PU3NUECKUX
MMOHATHH;

2) oOHapyXHMBaeT MIOHMMaHUE MaTepualla, MOKET 00OOCHOBATh CBOM CYXKICHHUS, IPUMEHUTh
3HAHUA Ha MPAKTHUKE, IPUBECTH HEOOXOIMMbIE MPUMEPHI HE TOJILKO MO YUeOHUKY, HO U
CaMOCTOSITENIEHO COCTABIICHHBIE;
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3) w3maraeT Marepual MOCIeI0BATEbHO U MPABUIBHO C TOYKU 3PEHHSI HOPM JTUTEPaTyp-
HOTO SI3bIKA.
26anna, craBUTCs, €CliM 00YUJAONIUIACS TaéT OTBET, yIOBJICTBOPSIIOIIMIA TEM ke TpeOoBa-
HUSM, 4TO U JUIs 6aia «3», HO JomycKaeT 1-2 ommoOKu, KOTOPhIE caM K€ UCIIPaBIseT, u 1-2 Helo-
4éTa B MOCIEA0BATEIHLHOCTH U SI3IKOBOM O(OPMIICHHH U3JIaraeMoro.
1 6ann, craButCs, ecnu o0yyarouuiicss OOHapyKMBaeT 3HaHWE U TOHUMaHUE OCHOBHBIX T10-
JIOKCHUI TaHHOU TEMBI, HO:
1) wu3naraer Matepual HEMOJIHO U JAOMYCKAeT HETOUHOCTH B ONPEECIICHUN TOHATU;
2) He yMeeT JA0CTaTOYHO TITyOOKO U JI0Ka3aTeIbHO 000CHOBATH CBOU CYKJCHHS U TPUBECTH
CBOM NPUMEDBI;
3) w3maraeT Marepuall HemoCIeI0BATEILHO U IOMTYCKAET OMIUOKH B S36IKOBOM O(hopmIie-
HUU U3J1araeMoro.
0 6annos, craButcs, eciiv 00y4JarOMUCcs 0OHAPYKUBACT HE3HAHKUE OOJBIICH YacTH COOT-
BETCTBYIOILIETO pa3jiesia U3y4aeMoro Marepuaia, J0MmyckaeT olmuoku B (popMynupoBKe.
Bastel MOTYT CTaBUTBCS HE TOJIBKO 33 €IMHOBPEMEHHBINA OTBET, HO U 33 PacCPEA0TOUCHHBIH
BO BPEMEHHU, T.€. 32 CyMMY OTBETOB, IaHHBIX CTYJEHTOM Ha MPOTSHKEHUU 3aHATHUS.

5.2. Ouenounvie mamepuanst 014 pyoex;cHo20 KOHmpoaa. PybesicHvlii kKonmpoib OCYyILEeCT-
BJIICTCS 110 O0JIee MITH MEHEE CaMOCTOSATENILHBIM pa3ieiaM — y9eOHBIM MOTYJISIM Kypca U IPOBOIUTCS
110 OKOHYAHUU U3yUYECHHS MaTepraia MOIyJisl B 3apaHee yCTaHOBJICHHOE BpeMsi. PyOexHbIi KOHTPOIIb
IPOBOJMTCS C IIETBIO OMpEENCHUsI KauyecTBa YCBOCHUSI MaTepHajia yaeOHOTO MOAyJs B 1esnoMm. B
TEUYECHHE CEMeCTpa MIPOBOAUTCS MPU MAKUX KOHMPOIbHBIX MEPONPUAMUSA NO 2PAPUKY.

B kagectBe hopMm pyOEKHOTO KOHTPOJISI MOKHO HCIIOJIB30BATh TECTUPOBAHHE (TTMCbMEHHOE
WM KOMITBIOTEPHOE), MPOBE/ICHNE KOJTIOKBUYMa WJIM KOHTPOJBHBIX paboT. BeinmonHsembie paboTh
JOJDKHBI XPAaHUTBCS Ha Kadeape TeUyeHWH y4eOHOro roja M 1o TpeOOBAHWIO MPEIOCTABISATHCS B
VYnpaBienue KOHTpoisi kauecTBa. Ha pyOexkHble KOHTPOJIbHBIE MEPONPUATHSI PEKOMEHIYETCSl BbI-
HOCUTB BECh IIPOTrPAMMHBII MaTepual (Bce pa3ienbl) 10 JUCLUIUINHE.

5.2.1. Konmponshsie padbomul 014 Kax;coo2zo Imana peimunza
(koumponupyemasn komnemenyua OIIK-2, IIKC-3.1):

Konmponvnasa paboma Ne 1
buner Ne 1
1. OrpaHn4eHHOCTh 3aKOHOB KJjaccuueckoil gpusuku B Mukpomupe. IIpumeps! (crieKTpsl H3Iy-
YEHHs aTOMa BOJOPO/1a, AUCKPETHOCTh SHEPTUU aroMa). MUKpOMUp U KBaHTOBas PU3UKA.
2. Teopus H.bopa nns atoma Bonopoaa. DHeprust aroma BoJOpo/a.

buner Ne 2
1. TermoBoe u3mydyenue. 3akonsl Penes-/xunca u Buna.
2. Ycnexu u Hepoctatku Teopun bopa.

buner Ne 3
1. KBanTel uznydyenusi. @opmyia [lnanka.
2. BonHoBas QyHKIMS U €€ cTaTUCTUYECKas WHTeprpeTanus. [IOTHOCTh BEpOSTHOCTH JIOKa-
JN3alUU YacTHUll.
buner Ne 4
1. ®oroaddext. OnbiTel CTONETOBA.
2. IlpuHuMN HEONPEAENIEHHOCTH AJ11 KOOpAUHATHI X U uMItynbca Py, sHeprun E u Bpemenn t.

buner Ne 5
1. ®oroaddext. YpaBHeHue DHHIITEHHA.
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2. I'mnotesa Jlyn ne bpoiinsa. @opmyna ne bpoins. Jlyann3m KOpIyCKYJSIPHBIX M BOJHOBBIX
CBOMCTB MUKPOYACTHII.

buner Ne 6
1. ®oToHBI. DHEPTUS U UMITYIIBC POTOHA.
2. Ypasuenue lpenunrepa s cTalliOHapHBIX cocTosiHui. OnepaTop ['aMuiibTOHA.

buner Ne 7
1. KBantoBass Teopusi cBeta. DOTOHBI U €€ XapaKTEPUCTUKH.
2. Yactuna B ueHTpalbHOM Tmoisie. JKeCTKUM IUIOCKMH poTaTop. A3MMyTalibHas BOJIHOBas
byHKIHS.

buner Ne 8
1. 'munoresa Jlyn ne bpoiins. @opmyna ne bpoind. Jlyanu3m KOpIYCKYJSIPHBIX M BOJIHOBBIX
CBOMCTB MUKPOYACTHLI.
2. Yactuna B meHTpaIbHOM 1oiie. [IpocTpaHCTBeHHBIH poTaTop. YTIoBas BOJTHOBAS (QYHKIIHS.

buer Ne 9
1. IlpuHIMI HEONIPEISIEHHOCTH [T KoopauHaThl X U umiyibca Py, sHepruu E u Bpemenn t.
2. KBaHTOBBIC YHUCA JJII COCTOSHUS DJIEKTPOHOB B aToMe: 1, I, my;, mg U UX B3aUMOCBsI3U. Be-
JUYHHBI, ONpeAeIsieMbIe HUMHU.

buner Ne 10
1. Cnektp aToma Bosopoaa. ®opmyna banbsmepa.
2. MoMeHT uMIyinbca 3JeKTpoHa B atrome. OpOuTaibHOE KBAaHTOBOE YHUCIIO L.

Koumponvnas paboma Ne 2
buner Ne 1
1. CniextpanbHble cepuu aToMa Bogopoaa. @opmyna Punbepra.
2. BonHoBasi pyHKIMS 4aCTUIIBI B LIECHTPAIBLHOM TT0JIE B cpepruecKux KoopauHarax. Paquansnas
BOJIHOBasl DYHKIUS B CHEPUUECKUX KOOPAUHATAX.

buner Ne 2
1. OnsiT Pezepdopaa. Anepuas Mmoaens atoma.
2. Ilpoekuust MOMEHTAa UMITYJIbCa. MarHUTHOE KBAHTOBOE UUCIIO 1;.

buner Ne 3
1. IlnanerapHas mozenps aroma. Y ctoiunBocTh aroMa. [Tocrynater H.bopa.
2. OpburanbHOE KBAHTOBOE YHCIIO /M COOTBETCTBYIOIME KBAHTOBBIE COCTOSTHUSI.

buner Ne 4
1. Teopus H.bopa miist atoma Bogopoia. DHEPTHsl aToMa BOJIOPOIA.
2. Hucno 31eKTPOHOB COOTBETCTBYIONIUX TJIABHOMY 1, OPOUTATIHLHOMY [ 1 CHUHOBOMY 11, KBaH-
TOBBIM YHCIIAM.

buner Ne 5
1. Ycnexu u Henocratku Teopun bopa.
2. YrinoBas BojHOBasi (YHKIUS JIEKTPOHOB B aTOME BOJIOpOa. YTJIOBas MIOTHOCTh BEPOSITHO-
CTH JIEKTPOHOB B aTOME BOAOPOJIA.

busner Ne 6
1. BomHoBas pyHKIMsS M € craTUCTHYECKas MHTeprperanus. [IIOTHOCTh BEPOSTHOCTH JIOKa-
JIN3alMU YaCTHULI.
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2. YcioBus 3all0JIHEHUSI KBaHTOBBIX COCTOSIHUN aToMma 3JeKTpoHamu. [IpuHIMIBI MUHMMYyMa
sHepruu u Ilaymu. 3anomHeHne opOUTaIbHBIX stueek. [I[puHIMIT MakcuMyMa CIIHa.

buner Ne 7
1. YpaBuenue lllpenunrepa a1 ctaiiuoHapHbIX cocTogHui. Oneparop I'aMunbToHa.
2. Onertel HTepua u I'epnaxa. Criun s5ekTpona. KBantoBoe uucio mi;.

buner Ne 8
1. Yactuna B ueHTpainbHoM mose. JKecTkuil IUIOCKMM poraTop. A3MMyTalbHas BOJIHOBas
byHKIIHS.
2. I'unotesa Jlyn ne bpoiinsa. @opmyna ne bpoitns. Jlyann3m KOpIyCKYJISIPHBIX M BOJHOBBIX
CBOMCTB MUKPOYACTHLI.

buner Ne 9
1. CuMBOJIBI KBAaHTOBBIX cocTOsSTHUH 15 ; 2s, 2p; 3s, 3p, 3d; 4s, ....Hucio
3JICKTPOHOB , 3aIIOJIHSAIONIMX KBAaHTOBBIC COCTOSHHUA S, P, d ....
2. ®otorddext. YpaBHeHue DUHIITEHHA.

Buner Ne 10
. llepnonnueckas cucrema snemeHToB J[.11.Mennaeneena.
. TermoBoe n3nyuyenue. 3akonsl Penes-/[xunca u Buna.

N —

Koumponvnas paboma Ne 3

buner Ne 1
. OnbiTel Tepna u I'epnaxa. Criun snexTpoHa. KBaHTOBOE UMCIO 115
. Kante! nznyuenus. @opmyia [Lnanka.

N —

buner Ne 2
1. OrpaHu4eHHOCTh 3aKOHOB KJIaccuueckol (u3uku B MUKpoMupe. [Ipumepsl (CeKTpsl U3y-
YEHUs aToMa BOJIOPO/Ia, JUCKPETHOCTh PHEPTUU aToMa). MUKpOMUD U KBaHTOBas (pU3HKa.
2. Cnektp aToma Bonopoaa. ®opmyna bansmepa.

buner Ne 3
1. TermoBoe u3mydenue. 3akonsl Penesi-/xunca u Buna.
2. IlnanerapHas Mozienb aroMa. Y ctolunBocTh aroma. [loctynarsr H.bopa.

buner Ne 4
1. ®oroaddext. OnbiThl CTONETOBA.
2. BonHoBas (yHKIMS M €€ cTaTucTUYecKas WHTeprperanus. [IMOTHOCT BEPOSTHOCTH JIOKA-
JN3alUU YacTHULl.

buner Ne 5
1. ®oroaddext. YpaBHeHHE DHHIITEHHA.
2. Ilepnoanueckas cucreMa sanemenToB J[.M1.Meneneesa.

buner Ne 6
1. CuMBOJIBI KBaHTOBBIX cocTosiHUM 15 ; 2s, 2p; 3s, 3p, 3d; 4s, ....Hucno
3JICKTPOHOB , 3aITOJIHSIONINX KBAaHTOBBIE COCTOSHUSA S, p,d ....
2. CnekTpanbHble cepun aToMa Bogopoaa. @opmyna Punbepra.

buner Ne 7
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1. Teopus H.bopa ns atoma Boiopoaa. DHeprus aToma BOAOPOJa.
2. Yucno 31eKTPOHOB COOTBETCTBYIOIUX TIIABHOMY 1, OpOUTAIbHOMY [ M CHMHOBOMY 11, KBAaH-
TOBBIM YHCJIAM.

buner Ne 8
1.0OpburtanbHOE KBAHTOBOE YUCIIO /M COOTBETCTBYIOIINE KBAHTOBBIE COCTOSHUSI.
2. KBanroBas Teopusi cBeta. DOTOHBI U €€ XaPAKTEPUCTUKH.

buner Ne 9
1. ®oToHBI. DHEPrUs U UMNYJILC (HOTOHA.
2. OnsiT Pezepdopaa. SAnepHas Mosens aToma.

bunier Ne 10
1. Ycnexu u Henocratku Teopuu bopa.
2. Ypasuenue lllpeaunrepa mig ctaiiuoHapHbIx cocTosHui. Oneparop ["'aMunbTOHA.

5.2.2. Ouyenounvie mamepuanvi: munogwle 3a0auu 0asA Kaxcoo20 Imana peiumunza
(konmponupyemasn komnemenyusa OIK-2, IIKC-3.1):

Nel
DHeprus cBs3U 37eKTpoHa B atome He paBHa 25,6 3B. Haiitu sHepruro, HeOOXOAUMYIO JUIs yIaIeHHs
000uX 3JIeKTpOHOB U3 3T0oro aroma. E;=-13,6 3B st atroma Bogopoaa.

Ne2
OnpenenuTth JUIMHY BOJTHBI A (POTOHA, UMITYJILC KOTOPOTO PABEH UMITYJILCY aTOMa BOJIOPO/IA TIPH
temriepatype 300 K. Macca aroma Bogopona my=1,2- 10 kr

Ne3
OrnpeaenuTh SJHEPTUIO AIEKTPOHA aTOMa BOJIOPOJIa, €CIU pauaibHas BOJIHOBAS (DYHKITUS HMEET BH/]T

.
R(r)=Ae **r ao — panuyc GOPOBCKOH OPOHTEL.

Ne4
KBanToBsie uncna S u L paBHbl cooTBeTCTBEHHO 2 U 3. CKOJIBKO U KaKUX KBAHTOBBIX Uncel I MOXKET
MMEThH aTOM.

Ne5
KBanToBsie uncna S u L atoma paBHbI cOOTBETCTBEHHO 1 U 3. CKONBKO M KaKMX KBAaHTOBBIX uncen [
MOJKET UMETh aTOM.

Ne6
OnpeaenuTh SHEPTHIO aTOMa BOJOPO/Ia, €CIIU paJraibHas BOJHOBAs (DYHKIIHSI UMEET BUT

r

R(r) = Ae_a (1 —2Lj ,ap — panuyc 1-oit 6G0pOBCOKH OPOUTHI.
a

Neo7
[TocTpouThb PHEPreTUYECKHE YPOBHU aTOMa TUTHS B CHIIBHOM MarHUTHOM I1OJI€ JJIsS COCTOSTHHMA 3 py
2
u3d %
2

Nef
OnpenenuTh MOJHBII MOMEHT UMITYJIbCAa aTOMA C DJIEKTPOHHON KOH(pUTypanuen 2s°2p

Ne9

Orpe/IeuTh MOMHBI MOMEHT HMITY/bCa aTOMA C HIEKTPOHHON KoHdurypamueii 1s*2p'3d'
NelO
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HOCTpOI/ITB OHCPICTUYCCKHUEC YPOBHHU aToOMa JIMTHA B CHJIIBHOM MArHvuTHOM IIOJIC IJIA COCTOSTHUI

2s y 2p Y n2 p%

Nell
OnpenenuTh NOJHBI MEXaHUYECKU MOMEHT aTOMa HATPHsI C BAICHTHBIM DJIGKTPOHOM B COCTOSIHUN
n=5

Nel2

OnpenenuTh MOJTHBIA MEXaHHYSCKUI MOMEHT aToMa KajIus C BaJCHTHBIM 3JICKTPOHOM B COCTOSIHUH
n=4.

Nel3
B cniektpanbHOI ceprun aToMa BOJIOPO/1a U3BECTHBI JIJTMHBI BOJIH TpeX auHui: 97,26; 102, 58; 121,57
HM. OnpeieNuTh JJIMHBI BOJIH APYTUX JIUHUHN CIEKTpa.

Nel4
OrnpeaenuThb MOJTHBIA MEXaHMYECKU MOMEHT aToMa HaTPHUsl C BaJICHTHBIM 3JIEKTPOHOM B COCTOSIHUU
n=3

Nel5s
Onpenenuth YHEPreTUYECKUE YPOBHU aToMa JHUTHS B CUJIBHOM MAarHUTHOM TOJIE JUIsl COCTOSTHUMN
2s 1 2p Y u2 p%

Nel6
OrnpeaenuTh MOTHBIA MEXaHUYECKUI MOMEHT aTOMa HaTPHsI C BAJICHTHBIM 3JICKTPOHOM B COCTOSIHUH
n=4

Nel7
Onpenenutb, KakMe U3 MEPEYUCICHHBIX TEPEeXOJ0B 3alpelleHbl MpaBWIaMH  IE€pexojia

ZD% — 210%,3102 — 25% u’F, — P,

Nel8
OHpeI[eJ'II/ITb, Kaku€ H3 TNCPCUHUCIICHHBIX TICPEXOA0B  3alPCIICHBI IIpaBUJIIOM  IIE€pEXoda
’D,, —>’P,,’B =S, u’F,—>"P,
bl P b2
Nel9

Pabora BeIxosa anexkTpona autus 2,46 3B, a kpacHas rpanuna ¢gorosddexra nesus 6,39 um. On-
peleNuTh KpacHyro rpaHuily Gporoaddexra IuTHs, eciu padoTy Beixoja ue3us 1,62 3B.

Ne20
Haiitu HanOonee BeposATHOE pacnpeiesieHHe dIEKTPOHa OT Apa aToMa BOA0PO/Ia, €CIH palualibHas

BOJIHOBasl (QyHKIUS R(r) = Ae *p’

Ne21
[locTpouTh SHEpPreTHYecKre YPOBHM M CIEKTpaJIbHbIE JIMHUM aTOMa HATpUsl C YYETOM TOHKOMU
CTPYKTYpBI U1l IEpeXoa U3 COCTOSIHUA 3s B 3p

Ne22
Bpruucnuth pa3HOCTh IJIMH BOJH MEXAY TOJOBHBIMU JIMHUAMHU cepuil banbmepa u Jlalimana st
aToma Bojopona R=1,2'10’ M

Ne23
[TocTpouTh >HEpreTUYECKUe YPOBHH U CIEKTPAJIbHbIE JIMHUM aTOMa JIUTUS C YYE€TOM TOHKOMU
CTPYKTYPBI U1l COCTOSIHHM 3S3p.

No24
CKOJIBKO CHEKTPaJIbHBIX JUHUN OYyAET MCHYCKaTh BOAOPOJ, KOTOPHIN BO30YXKAECH 0 SHEpreTude-
CKOT'0 YpOBHsI n=4?

Ne25
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KBanrtoBble uncna S u L paBHbI cOOTBETCTBEHHO 2 U 4. CKOJIBKO M KaKUX KBAaHTOBBIX YHCEN ] MOXKET
MUMETh aToM?

Ne26
OnpenenuTb MaKCUMaJIbHBbIH MEXaHUYECKMI MOMEHT HaTpHUs C BAJIEHTHBIM 3JIEKTPOHOM B COCTOSI-
HUU n=4.

Ne27
OnpenenuTb SHEPreTUYECKUE YPOBHU aTOMa HaTPUsl B CUJILHOM MAarHUTHOM IIOJI€ JJIsi COCTOSTHUI

3S i 3P% ,3S %
Ne28
OrnpeaenuTth MOJHBIM MEXaHUYECKUM MOMEHT HAaTPUsl C BaJICHTHBIM 3JIEKTPOHOM B COCTOSIHUM N=5
Ne29
KakoMy aiieMeHTy MpUHAIJICKHUT BOJOPOAONOMOOHBINA CIIEKTpP, JIUHBI BOJIH JIMHUNW KOTOPOTO B 4
pa3a Kopoue, 4eM y aroma Bojopoa’?
Ne30
OnpenenuTs MOJHBII MOMEHT UMITYJIbCAa aTOMA C AJIEKTPOHHON KOH(pUTypaluen 2s12p33d1
Ne31
Haiitn nHamnboyiee BepoATHOE pacCTOSHHUE OJJIEKTpPOHAa OT SApa aToMa BOJOPOJA, €Clu

.
Sa, o o
w(r) = Ae *“r* ag — paanyc nepBoii GOpPOBCKOI OPOUTHI, A — MOCTOSHHAS

Ne32
Haiitu naun6onee BCPOATHOC PpPACCTOAHHUC DJJICKTPOHA OT AApa aromMa BOAOpOJa, CCIH
-

-~ § }
t//(r) = Ae *“r? ,ap — paauyc epBoii G0pOBCKOIl OPOUTHI, A — IIOCTOSHHAS

Kpumepuu ¢hopmuposanus ouenoxk no 3a0anuam Ona camocmoamenvHou padomol cmy-
OeHnma (munoebvie 3a0aHuun):

«omauunoy (_5_ 06amioB) - oOydaromuiics moka3ai riyO0oKre 3HaHUSI MaTepHralia 1Mo MmoCTaB-
JIEHHBIM BOIIPOCAM, TPAMOTHO, JIOTUYHO €ro M3JIaraer, CTPYKTYpHUpOBal M Jie-TaIM3UpoBai HHMOp-
Maruio, nu30erast MpoCTOro MOBTOpEeHHs MH(pOpMAIMK U3 TeKCTa, HHPOpMaIHs Tpe/-CTaBlIeHa B I1e-
pepaboranHoM Bujie. CBOOOIHO UCTIONB3YeT HEOOX0UMbIe (POPMYJIbI IIPU PEIICHUH 3a/1a4;

«xopowoy (_3  Gamna) - o0yJaronuiicss TBEp0 3HACT MaTepual, TPAaMOTHO €ro M3JIaraert, He
JIOIYCKAeT CYIIECTBEHHBIX HETOUHOCTEHN B MIPOLIECCE PELICHUS 3aay;

«yooeremeopumenvroy (_1-2  6amioB) - 00yJaronuiicss UMeeT 3HaHUS OCHOBHOTO MaTepuasa
IO MTOCTAaBJICHHBIM BONPOCaM, HO HE YCBOMJI €ro JieTaleH, JIOMyCKaeT OTAENbHbIE HETOUHOCTH NpH
pelIeHn  3a1ay;

«neyooenemeopumenwvho» (0 6auIoB) — 00yJarOIIMIACS OMTyCcKaeT rpyOble OIIMOKK B OTBETE
Ha MOCTABJICHHBIE BONPOCHI U TPH PEIICHUH 33/1a4.

5.2.3. Ouenounvie mamepuanvi: Tunoevie mecmogvle 3a0anus no OucyunIune (KOHmpoaupyemasn
komnemenuus OQLK-2, IIKC-3.1). Ilonnvii nepeuenb mecmoswix 3adanuii npeocmasnen_8 JOUC
— http://open.kbsu.ru/moodle/course/view.php 2id=1249

Tecm — cuctema CTaHAAPTU3MPOBAHHBIX 3aJaHUM, MO3BOJISAIONIAS aBTOMATU3UPOBATh MPO-
LHEeNypy U3MEpPEHUs YPOBHS 3HAaHUW U YMEHUH CTYJICHTA.

Nwmeercst 6aHK TecToB, mpoliennmii skcneptusy. bank cogepxur 6onee 300 tecroB. Tec-
TUPOBAHUE CTYJEHTOB MPOBOAMUTCS 3 paza B ceMecTp Mo pacnucanuto. KommokBuym mpoBoauTes 3
paza B cemecTp.

1. KT=1

CBH3L MC)KI[y KBAHTOBBIMU UHUCJIIaMU N U g .
0O f=1,2,..,n 0 £=0,+1,...,4n
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0O f=o0,1,..,n-1 0O f=1,2,...,n-1

2. KT=1
KBaHTOBOE YUCIIO IPOCKIIUH CIIMHA 3JEKTPOHA Mg IPUHUMACT 3HAUCHUS:
0Jo,1,2,3,... 0 1/2,3/2,5/2, ...
0 -1,-2,-3,... 0 -172, %
3. KT=I1

Jliis n=3 BO3MOKHBI CIIEYIOIUE 3HAYCHUSA £ U m,:
0 #¢=123, m==%1,£2,%3 0 £=0,12, m=0,£1,+2
0 £=0,1.3, m,=0,£1,£3 Oé=L2, m =%1,£2

4. KT=1

Ecnu BHyTpeHHEe KBaHTOBOE YHCIIO B aTOME BOJIOPO/ia j=3/2, TO COOTBETCTBYOIIHMA MOJHBIA MO-
MEHT MMITYJIbCA PaBEH:

V11 V15 V17 V19

O —~4 U —n U —n U —n
2 2 2 2

5. KT=1
Hopmanphsiit 2gdexT 3eeMana UMeeT MECTO, KOT/1a aTOMapHBIN Ta3 HAXOAUTCS MO JeHCTBUEM:
L] o4eHb CHIIBHOTO MarHUTHOTO ITOJIS L] oueHb c1a00ro MarHUTHOTO TOJIS
L] mepeMeHHOTr0 MarHUTHOTO TTOJISI L] CHIIBHOTO DIICKTPUYECKOTO OISt

6. KT=1
B kBanTOBOM CcocTOsIHMM 3P MOKET HaXOAUTHCS MAaKCUMaIbHOE YHMCIIO 3JIEKTPOHOB!
02 14 M6 18 118

7. KT=1

VY 3aMKHYTOH 000JIOYKH MOJHBIN OpOUTATIBHBIHN, TOTHBIN CIIMHOBBIM U MOJIHBIN MEXaHUYECKUN MO-
MEHTBI PaBHBI:

L] LLZO, LSZO, L_]:O L] LLZI, LS:O, LJZI
O L1=0, Ls=1, L=1 O L;=0, Ls=0, L=1
8. KT=2

+ +
3Hepr1/151 OTpPbIBA 3JICKTPOHA OT NOHA He (3Hepr1/151 HMOHU3allun He ), HaxoJdamerocs BO BTOpOM

BO30YKIEHHOM COCTOSTHUH (B 5B) (|E1| =13,6¢€eV):
] 10,24 ] 8,14 L 6,04 O 4,12

9. KT=2
MakcumanbHOE YMCII0 3JIEKTPOHOB B COCTOSIHUH C TJIABHBIM KBAaHTOBBIM YHCIIOM N=3:

Ll 18 Ll 16 L1 20 Ll 12
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10. KT=I

DHeprust MOHU3auu atroma Bojaopoa E, .y B mepBoM Bo30ykIeHHOM cocTossHuH (n=2) (B 3B):
L] 6,4 L] 10,2 L] 34 L] 18

11. KT=1

BHyTpeHHee KBaHTOBOE YHCIIO ] CBSI3aHO C OPOUTAILHBIM (f ) U CIIMHOBBIM (f =1 / 2) KBaHTO-

BbIMHU 4YUCJIaMU:

O l+0, O lxd, /RN ofl-1,

12. KT=1

HpOCTpaHCTBeHHOG KBAHTOBAHHEC IIOJTHOI'O MOMCHTa HMMITYJIbCa SHGKTpOHHOﬁ 000JI0YKH aToMa j
COCTOMT B!

| AUCKPETHOM U3MECHCHUU I10 BEJIMYHUHE

L] HCIIPCPLIBHOM U3MCHCHHUH 110 BEJIMYUHEC

L] nucKpeTHOM M3MEHEHUH OpHEHTAUUU J B IPOCTPAHCTBE
L] HenmpepbIBHOM N3MEHEHUH 10 HAIIPABJICHUIO

13. KT=1

3
HOJ'IHOMy MOMCHTY HMIIYJIbCA JJICKTPOHA 7 /] COOTBECTCTBYCT MUHUMAJIbHOC BHYTPCHHCC KBAH-

TOBOE YHCIIO j:

0 % Ll 52 L1 372 Ll 772
14. KT=1
B onpitax IlItepna u ['epiaxa mo onpeaeneHrni0o MAarHUTHOIO MOMEHTA aToMa OBLITH MCIIOJIb30BAHBI:
[ IMocTosiHHOE MarHUTHOE TI0JIE L] ITocTostHHOE 3IEKTPHUYESCKOE MOJIe
L] CuiibHO HEOTHOPOTHOE MATHUTHOE TI0JIC L] CuiIpHO HEOTHOPOAHOE IEKTPUIECKOE TT0JIe
15. KT=1
Cornacno npunIumny 3amnperta [layiau B 0JTHOM KBAaHTOBOM COCTOSIHUM MOTYT HaXOJUThCS:
L] nmBa anmekTpoHa L] onuH a5ekTpoH L] Tpu snmekTpoHa [] yerbIpe 31eKTpOHA
16. KT=1

CormacHo mpuHIuny 3anpera [laynum B COCTOSHMM € TIOJIHBIM HAOOpPOM KBAaHTOBBIX YHCEN
{n, t,m,, mx} MOT'YT HaXOJIUThCA:

L] 1 anexkTpon L] 2 anekTpoHa
L] 3 anekrpoHa L] 6 anekTpoHOB
17. KT=2

—+
ITonnas SHEPTHs IJICKTPOHA B OCHOBHOM COCTOSSHUU BO,Z[OpOI[OHOI[O6HOl“O HOHa H 4 (B 3B)
(|E|=13,6€V):
0 -27,2 0 -44,6 0 -60,4 [ -54.,4
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18. KT=2

Pannyc opoutsl a51ekTpoHa Bo30yk1eHHoro atroma Bogopoaa ¢ n=100 cocrasuser (B cm)  (1;=0,053
HM):

J0,5310% [0,5310° 10,5310 [10,5310°

Kpumepuu ¢hopmuposanus ouenoxk no mecmoevim 3a0aHuIM:
(5 6anmToB) — MOTy4aroT OOYYAIOIIUECs C MPABUIHLHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC BOTIPOCHI.
Beimonneno 90 - 100 % npeniokeHHbIX TECTOBBIX 3aJaHUI;
(4 6anna) — mory4aroT 00ydJaromIrecs ¢ MPABIIILHBIM KOJTHYECTBOM OTBETOB Ha TECTOBBIE BOITPOCHI —
70-89 % oT o611ero 00beMa 3aJaHHBIX TECTOBBIX 3aJaHUM;
(3 6anna) — mory4aroT 00y4Jaromrecs ¢ MPABIILHBIM KOJTHYECTBOM OTBETOB Ha TECTOBBIE BOIPOCHI —
50 —69% ot o6111er0 00BbeMa 3aJaHHBIX TECTOBLIX 3aJaHUMH;
(2 6anna) — mory4aroT 00ydJaromuecs ¢ MPaBIIILHBIM KOJTHYECTBOM OTBETOB Ha TECTOBBIC BOTIPOCHI —
Mmenee 30-49 % ot o01iero o0bLeMa 3aJaHHBIX TECTOBBIX 3aaHUHN.
(1 6amn) — moy4aroT o0yJaronirecs ¢ MpaBUIHLHBIM KOJHYECTBOM OTBETOB HA TECTOBBIC BOTIPOCHI —
Menee 10-29 % ot o0miero o0beMa 3aJaHHBIX TECTOBBIX 3aJaHUMN.

3.3. Ouenounvie mamepuavt 014 RPOMEHCYNOUHOU MM ECMAUUU
(koumponupyemasn komnemenyua OIK-2, ITKC-3.1)

Lenvio npomedicymounvix ammecmayuii 0 AUCHMUIUIMHE SBISETCS OI[CHKAa KayecTBa OCBOE-
HUS TUCIUILIHHBI 00YJatOITMHUCS.

[TpomesxyTouHas aTTecTalys NpeIHa3sHaYeHa il 00bEKTUBHOTO OATBEPKACHHUS M OLCHH-
BaHUS JIOCTUTHYTHIX PE3yJbTaTOB OOyUEHHS TOCIE 3aBEpIICHUS M3ydeHHs AUCHUILTUHBL. Ocyie-
CTBIISIETCSl B KOHIIE CEMECTpa U MPEJCTaBIsIeT cOO0OH MTOTOBYIO OLEHKY 3HAHUH MO JUCHUILUIMHE B
BUJIC TIPOBE/ICHUS 3a4eTa.

[TpomesxyTouHast aTTECTAIMSI MOXKET IIPOBOIUTHCS B YCTHOM, MUCBMEHHOM opMme, 1 B hopme
TecTupoBaHus. Ha nmpomexxyTouHyro aTTectanuo otBoautes A0 30 6amios.

5.3.1. Bonpocwt K 3K3ameny no oucyuniune
(konmponupyemasn komnemenyua OIK-2, IIKC-3.1)

1. ®uzuka mukpomupa. OrpaHHYEHHOCTh 3aKOHOB KJacCHMUecKo ¢u3uku. Mukpomup u
KBaHTOBas (hU3MKA.

2. TennoBoe u3nydenue. 3akoHsl Penes-JxuHca u Buna. KBantel nsnyuenus. ®@opmyia
IInanka.

3. ®oroapdexr. OnbiTel CTONETOBA. YpaBHEHHE DUHIITEHHA.

4. Dddext Komnrona. PaccessHue a35eKTpoOMarHiTHOTO U3TyYEHUS Ha TTOKOSIIIEMCS DJIEKTPOHE.

KoMIIOTOHOBCKUI CIBUT IJIMHBI BOJIHBI.

®OTOHBI. DHEPTHS U UMITYJILC (HOTOHA.

I'unoresa Jlyn ne bpounsa. @opmyina ne bpoits.

7. Omnbithl [leBuccona-/Ixxepmepa, Tomcona u TaprakoBckoro, Cymuna, bubepmana u ®ab-
pHKaHTA.

8. [lpuHIMNI HeompeaeNeHHOCTH s KoopaAuHaT u umnyibca (X u Py), sneprun u spemenu (E u
t) u ap.

9. Atom Bonmopoa. CrieKTpalibHbIE CEpUH aTOMa BOJOPO/Ia.

10. OmbiT Pe3epdopaa. SAnepras moaens aToMa. Y CTORYHBOCTh aTOMA.

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

12. Teopust H.bopa 11t aToma Bo1opoJia M BOJIOPOJIONIOI00OHBIX aTOMOB. Y CIIEXH M HEJJOCTATKH
teopun bopa.

13. OnbiTel @panka u ['epra. [lorennuan Bo30yxaeHUs 1 HOHU3ALUU aTOMA.

14. UnTtepnperanus BOJHOBON (HYHKIUH.

Sl
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15. Onepatopsl pusnveckux BearnuuH. OnepaTopsl UMITyJIbca U ['aMuIbTOHA.

16. Ypasuenue lllpeaunrepa 11t CTallMOHAPHBIX COCTOSTHUNA. DHEPTHs U BOJIHOBAs (DYHKITHSI.

17. Yactuua B 6ECKOHEUHO ITyOOKON OTEHLUAIbHOM SIME.

18. IIpssMOyTOJIbHBIN MTOTEHITUANBHBIN Oapbep. TyHHENbHBIN (D PEKT.

19. I'apmonmnyeckuii ocuusuiarop no treopun lllpenunrepa.

20. XKectkwuit muiockuii potatop. [IpocTpaHcTBEeHHBIN poTaTop. YTiI0Bas BOJIHOBAs (DYHKITHSI.

21. MomeHT ummnynbca 3ekTpoHa. [IpoctpancTBeHHOe kBaHTOBaHUE. KBaHTOBBIE uncna [ u my.

22. Atom Bogopoaa 1o teopuu lllpenuurepa. Y poBHU SHEPTUU U IIIaBHOE KBAHTOBOE YKCIIO 1.

23. PaguanpHast BoJIHOBas (YHKLHUS, pPAacHpeleNiCHHE MIIOTHOCTH BEPOATHOCTH HJIEKTPOHOB B
aToMe BOJIOpOJa.

24. CnexTpsl aTOMa BOAOPOJA U BOAOPOIONOAO00OHBIX HOHOB.

25. MexaHn4ecKnuii 1 MarHUTHBIM MOMEHTHI aTOMA.

26. OnsiTel L Tepna u I'epnaxa. Cnul 3nexkTpoHa. CIMHOBOE KBAHTOBOE YHCIIO ;.

27. CriuH-opOUTaIbHOE B3aUMOACHCTBHE U TOHKAs CTPYKTYpa CIIEKTpa aToMa BOJIOpO/a.

28. Bozopononono0Hble aTOMbl. ATOM LIEJIOYHBIX METAJJIOB. DHepreTuyeckue ypoBHu. Ksan-
TOBbIC uncna n,lum,. [lonpaBku Pundepra (kBaHTOBBIE ACHEKTHI).

29. CrexTpsl aTOMOB IIETOYHBIX MeTaiu1oB. [IpaBuio otdopa.

30. Atom B marHuTHOM 1one. Dpdext 3eemana. Muoxxkurens Jlanze.

31. MHoOTro31eKTpOHHBIE aTOMBI. KBaHTOBBIE COCTOSIHUS Yepe3 i, [, my v my.

32. IIpyHIMN TOXAECTBEHHOCTH 4acTull. CHMMMETPUYHBIE M AHTUCHMMETPUYHBIE BOJIHOBBIE
¢yukuuu. [punnun [Taynu.

33. ®duznyeckue OCHOBBI MEepHOAMYECKOM cucTeMbl 3jeMeHToB [[.M.Menaeneesa. Ilpuniun
MUHUMYMa 3Hepruu U npuHuun Ilaymu. DnexkTpoHHbIe cou U 000JI0YKU aToMa, UX 3aIo0JI-
Henue. [Ipunuun XyHna.

34. Ilepuonuyeckas cucreMa aieMeHToB. [leproel u rpynmnsl. [lepexoaHbie 31€MEHTHI.

35. PentrenoBckue ayuu. Topmo3Hoe uznydeHue. BzanmoeiicTBie peHTTeHOBCKOTO U3TyYeHUS
C BEIIECTBOM.

36. Xapakrepuctuueckue u3inydeHus. CIeKTpaJbHbIE CEPHH.

37. YpoBHM 3Hepruu aroma reiusi. CUHITIETHBIE U TPUILIETHBIE TepMbl. CIIMHOBBIE BOJHOBbBIE
byHKINN.

38. Monekynsbl. Tunsl cBsi3u. MonekynspHas cBsizb. loHHast CBSI3b.

39. Monekyna Bogopona. KoBaneHTHas CBA3b.

40. BpamaTteabHbIe CIIEKTPBI MOJIEKYIL.

41. KoneOaTenbHble CIIEKTPBI MOJIEKY.

42. Ontuueckue KBaHTOBBIE TeHepaTophl. [IpuHIUI paboThl T1a3epoB.

43. JluamaraeTusm, mapamarHeTusm, heppoMarHeTu3M.

5.3.2. 3a0auu Kk skz3ameny no oucuunaune (konmponupyemas komnemenuus OIIK-2, INKC-3.1)

Nel

OHeprus cBs3u 1eKkTpoHa B atoMe He paBna 25,6 5B. Haiitu sHepruto, HeoOX0UMYIO AJIs y1aleHus

000uX 27IeKTPOHOB U3 3TOor0 atoma. E;=-13,6 3B my1st atoma Bogopoaa.
Ne2

OnpenennTh SHEpruio CBs3| 2s' smextpoHa Li, ecimn kBamtoBEi nedexr o(0)=0,41.
Ne3

OnpenenuTs YHEPTHIO AJIEKTPOHA aTOMa BOJIOPOa, €CIIN pajralibHas BOJIHOBAs (PYHKIIMS UMEET BU]T

r

R, (;») = Ae X ,do — paguyc OOpPOBCKOM OPOUTBHI.

Neq
1 o
Onpenenutb >HEprur0 cBsizu 3s anekTpoHa Na, eciau KBaHTOBbIM gedekt o(0)=1,37.
Ne§
Orpe/ieTuTh MOMHBI MOMEHT HMITY/bCa aTOMa C SIeKTPOHHON KoHdurypamueii 1s2s' 2p’.
Ne6
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OnpenenuTs MOJHBIA MOMEHT UMITYIIbCA aTOMa € 3JICKTPOHHOM KOH(pUTyparuei lsz2p33s1.
Ne7
[TocTpouTh sHEPreTUUECKUE YPOBHU aToMa JIMTUs A coctostHuil n=4 u [=0,1,2,3.

Ne8
OnpenenuTb SHEPTUIO U MOJIHBIM MEXaHUYECKUH MOMEHT aToMa HaTPHsl C BAJICHTHBIM AJIEKTPOHOM B
COCTOSIHMM N=3.

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

Nel(
Onpenenutb, Kakue U3 IMEPEUHCICHHBIX IEPEXOA0B 3alpelleHbl npaBwioMm mnepexoaa 4d—3f,
4d—3d, 4d—>2p, 4d—>3s

Nell
Pabora BbIxoa anektpona nesus 1,62 3B, a kpacHas rpanuna gotodrddexra nutus 426 um. Onpe-
JIEJIATh KpacHyIo rpanuily Gorodddexra 1e3us, eciiu padoTy BeIxoa Jmtus 2,46 3B.

Nel2
Haiitu Hanbosee BeposiTHOE paclpeiesieHHe JIEKTPOHA OT sAJIpa aTOMa BOJOPOa, €CIIU paiuaibHas

.
BOJHOBas PyHKUUSA R, (r) = Ae ‘o p?

Nel3
[TocTpouTh >HEPreTUYECKHE YPOBHM M CIEKTpalbHBIC JIMHHM aToMa HaTpus 0e3 ydera TOHKON
CTPYKTYPHI [utst coctostaus 3s3p3d.

Nel4

BbraucnanTh pasHOCTh JUIMH BOJIH MEXAY TOJOBHBIMU JHHHSAMH cepuil banbmepa u Jlaiimana st
. -1

atoma Bojopoja. [locrosunas Pundepra R=1,2 10" M.

Nel$5
[TocTpouTh 3HEpreTMYECKHEe YpOBHU U CIEKTpajbHBbIE JMHUM aTOMa HaTpus 0e3 ydeTa TOHKOM
CTPYKTYpHI JUIsl cocTosHui n=3 u /=0, 1, 2.

Nel6
CKOJIBKO CHEKTPaJIbHBIX JHHUN OYIET UCIYCKaTh BOJOPOJI, KOTOPBIH BO30YX/IEH 10 dHEpreThuve-
ckoro ypoBHst n=4. [TIoCTpOHUTh YepTeK.

Nel7
OHpe,I[eJ'II/ITB MaKCHMaJIbHBIM ME€XaHHUYECKHII MOMEHT HaTpus € BAJICHTHBIM 3JICKTPOHOM B COCTOA-
HUH n=3 ¥ BO3MOKHBIC €TI0 IMPOCKIHH.

Nel8
Onpenenuth SHEPreTUIECKHE YPOBHU aTOMa HATPUSI B CUJILHOM MAarHUTHOM TOJIE JJIsSi COCTOSTHUI
3s3p3d4s.

Nel9
OnpenenuTb MakKCUMaJIbHBIH MEXAHUYECKUN MOMEHT HATpPUS C BAJIEHTHBIM 3JIEKTPOHOM B COCTOSI-
HUH N=3.

Ne20
Onpenenuth MakCUMaldbHBIE MOMEHT HMITyJIbca aToMa C D3JIEKTPOHHOM KoHpurypamueit 1s®
2522p3 3s!.

Ne21
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[TocTpouTh 3HEpPreTUYECKHWE YPOBHU M CHEKTpalbHBIC JIMHUMA aToMa HaTpus 0e3 ydyera TOHKOMN
CTPYKTYPHBI 7151 cocTostauil n=3 u [ =0, 1, 2.

No22
CKONBbKO CHEKTPaJbHBIX JIMHUN OyAeT UCHyCKaThb aTOM HATPUs, BAJICHTHBIM 3JIEKTPOH KOTOPOIo
BO30YXKJCH 10 dHEpreTudeckoro yposHs n=4 (=0,1,2).

Ne23
Onpenenuth JUIMHY BOJTHBI A ((OTOHA, HMITYJIBC KOTOPOTO PaBEH UMIYJILCY AIEKTPOHA C SHEPTHUECH 2
k3B. Macca snekTpona m3=9-10'31 kr, 1 3B = 1,6-10"19 Jx.

No24
Onpenenuth, Kakue W3 TEPEUHCICHHBIX IMEPEXOJ0B 3alpemieHbl npaBmwioM mnepexoma 4d—3f,
4d—3d, 4d—>2p, 4d—3s.

Ne25
OrnpenenuTts MOMHBIA MaKCUMAIbHBIM MOMEHT aTOMa HaTPHUsl C BAJICHTHBIM AJIEKTPOHOM B COCTOS-
HUM N=3.

No26
DHeprus cBsi3u OJHOTO U3 3JEKTPOHOB B aTrome He paBHa 25,6 3B. Haiitu sHepruto, HeoOX0IUMYO
JUTSI yIaJICHUS] OOOMX DJIEKTPOHOB U3 ATOTO aTOMA.
E;=-13,6 3B s aroma Bojopoja.

No27
CKONBKO CHEKTpalIbHBIX JUHHUM OyIeT MCIyCcKaThb aTOM BOAOPOJA, KOTOPBIH BO30YXAEH 10 SHEp-
TETUYECKOTO YpOBHS n=47

Ne28
OnpenenuTh YHEPTHIO AJICKTPOHA aTOMA BOJIOPO/A, €CIIU pagralibHast BOJTHOBAS (DYHKIINS UMEET BU]T

,
R, (r) = Ae *“r* ap— paauyc GOPOBCKOI OPOUTHL.

Ne30
[TocTpouTh dHEPreTHUSCKUE YPOBHH U JICKTPOHHBIC JIMHAHA aTOMa HATPUS B CHJILHOM MarHUTHOM
noJie s coctosiHUi 3s3p3d.

Ne31
Onpenenuth OpOUTANBHBII MOMEHT JJIEKTPOHA aToMa BOJOPOJA, €CIU paJualibHas BOJIHOBAs

Gyaknus R, (r) =Ae *r.

Ne32
[TocTpouTh SHEpreTMdyeckue YpOBHU M CIEKTpajbHbIE JMHUM aToMa JUTHS 03 ydeTa TOHKOM
CTPYKTYpHI JUIsl cOCTOSIHUS 252p3s3p.

Ne33
PaGora BeIxona anexrpona HaTpus 2,01 3B, a kpacHas rpanuna ¢otordpdexra nezus 640 um. On-
peleNuTh KpacHyro rpaHuily Gportosddexra HaTpus, eciu padboTa Beixoa ue3us 1,62 3B.

5.3.3. Bunemut Kk 3k3ameny (konmpoaupyemas komnemenuus OIK-2, IIKC-3.1)

buier Ne 1
1. KopriyckynsipHO-BoJIHOBO# tyanusm. Uaeu u popmynsl ne-bpoitns.
2. TIpoctpancTBeHHbIH poTatop. CBOIcTBa MOMEHTa KOJMYECTBA JBMKEHHs. YTJOBas BOJHOBas
¢bynkmus. [Ipoekius MOMeHTa KOJIMYecTBa JBUKEHUS U KBAAPAT MPOCKIUH.
3. 3apaua.

Buier Ne 2
1. ATOMBI LIEIOYHBIX METAIOB. DHEPreTUYECKHUEe YPOBHH.
2. OnbiThl JleBuccona-/Ixepmepa, Tomcona u TapTakoBCKOro.
3. 3amaua.
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Buier Ne 3
1. Yactuna B neHTpaabHoM moJie. [lmockuit poratop.
2. Onbrtel HTepna u I'epnaxa. CivH 351€KTpoHAa.
3. 3amaua.
Buaer Ne 4
1. YpaBuenue Ulpenunrepa nns atoma Bogopoza. PanuanbHasi BoJHOBas QyHKIHUS.
2. Maruautsbsiii MoMeHT aToma. OnbiTel [lTepna u 'epnaxa. CrivH 31eKTpoHa.
3. 3amaua.

buier Ne §
1. KBaHToBBIe COCTOSIHUS U BOJTHOBAs (DYHKIHMS aTomMa Bogopoja. KBaHTtoBele uncna n, [, m; u ux
(bu3n4ecKkuii CMbICII.
2. OnbiTel Pezepdopna. SAnepuas moaens atoma. Y CTOHYMBOCTD aTOMA.

3. 3amaua.

Buaer Ne 6
1. Ypasuenue llpeaunrepa mjis NEHTPAIBHO — CHMMETPUYHOTO T0Jis. Jlamiacuan B cheprudecKkux
KOOpJMHATAX.

2. OcHoBBI KBaHTOBOM Teopuu. BonHoBas GpyHkius. MHTepnperalyst BOJHOBON (GYHKLUU.
3. 3anaua.
buier Ne 7
1. Onwiter Pesepdopna. Popmyna Pesepdopaa minst ceueHus paccessHust 3apsHKEHHBIX YacTHIl Ha
anpe. AHanus onbiToB Pezepdopra.
2. Ypasnenue lllpenunrepa s cTalMOHAPHBIX cOCTOsHUM. OrnepaTop UMIIyJbca, OlepaTop SHEp-
MU — FaMUJIbTOHHUAH.
3. 3anaua.

Buier Ne 8
1. Tuns! cBs3eit aTOMOB B MOJIEKy/Iax. BpamaTenbHblii CIIEKTP MOJIEKYJIBI.
2. 3acTpoiika IEeKTPOHHBIX 000JI0YEK aTOMOB B COOTBETCTBUU C MpuHUUIIOMH [laynu u MuHMMYyMa
SHEPIHUu.
3. 3amaua.
Bbuier Ne 9
1. Cnextpsl aToma Bopopoaa. Cepun Jlaiimana, bansmepa, [lamena, bpakera, [ldpynna u Xomppu.
2. D¢ ekt 3eemana.
3. 3amaua.

bujer Ne 10
1. OnbiTel @panka u ['epua. [loTeHimansl Bo30yX1eHUS U HOHU3ALIUH.
2. ®u3uyeckrue OCHOBBI TOCTPOCHHSI TEepUOAWYEcCKOr  cucTembl  snementoB .M. Men-
JIeJieeBa.
3. 3anaua.
buaer Ne 11
1. ®oToaPPeKT u ero 3aKOHOMEPHOCTH. Y paBHEHHE DUHINITEIHHA.
2. OpOuTanpHbIE M CIIMHOBBIC MAaTHUTHBIE MOMEHTHI JIEKTPOHA B aToMe. BekTopHas MojieNib aToMa.
3. 3anaua.

Buuer Ne 12
1. O6mee pemenue ypapHeHus peaunarepa as atoma Bogopoaa. PannansHas BorHOBas PyHKITHS.
DHeprusi aToMa BOJI0po/Jia.
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2. 3anionHEHHE IEKTPOHAMH KBAaHTOBBIX COCTOSIHUN. DJIEKTPOHHAs CTPYKTypa aroma ¢ Z=31.
3. 3amaua.

Buaer Ne 13
1. YacTuua B npsMOYToJIbHON OECKOHEYHO BBICOKOM MOTEHIIMAJIBHOM sIME. DHEPreTUUEeCKUE YPOBHU
Y BOJHOBAs (PyHKLHS.
2. OnTryeckue KBaHTOBBIC TeHepaTopsl. [IpuHIUI paboThI J1a3epoB.
3. 3amaua.

Buaer Ne 14
1. Knaccuueckass 1 KBaHTOBasi MHTEPIIPETALIUs JHaMarHeTU3Ma, apamMarieTusma u Qeppomarte-
TH3MA.
2. 3acTpoiika 3JeKTPOHHBIX 000J0YEeK aTOMOB B COOTBETCTBUH ¢ IpuHIMNaMu [laynu, MuHuMyma
SHEPruM U npaBuia XyH/a.
3. 3apaua.

Buier Ne 15
1. ®otoapdext. OnbiTel CToneToBa. YpaBHeHHe DifHIITeHA U1 PoTodPdeKTa.
2. CrieKTpalbHbIE CEpUU aTOMOB IIETIOYHBIX MeTaIOB. CIIEKTPHI aTOMa JIUTHUS.
3. 3agaua.

Bbuaer Ne 16
1. Ilonyuyenue peHTreHOBCKUX Jiyuel. CeKTpbl peHTI€HOBCKOTO U3JlyuyeHus. 3akoH Mo3iu.
2. CriexTpbl aTOMOB 11I€104HbIX MeTauoB. [IpaBuia orGopa.
3. 3apaua.

Buser Ne 17
1. VpaBuenue llpenunrepa B cepruyeckoit cucteme koopauHar. [IpocTpaHCTBEHHBINA pOTATOP.
2. Ilepuoanyeckas cucrema aneMeHToB MeneneeBa. [lopsaiok 3amomHeHus ssueeK AIEKTPOHAMH B
aToMe.
3. 3amaua.

buuer Ne 18
1. [ToHsATHE O KBaHTOBOW TEOPUH CHUCTEMBI OJMHAKOBHIX yacTUl. CHMMETPUYHBIC U aHTHCUMMET-
pHUYHBIC BOJITHOBBIC (DYHKIIHH.
2. D¢ ekt 3eemana.
3. 3amaua.

Buser Ne 19
1. Yactuua B 1ByMepHOM IIeHTpajibHOM Toiie. [1mockuit porarop.
2. Maruautabiii MoMeHT aToMma. OnbiTel [lTepra u I'epnaxa. CrivH 31eKTpOHA.
3. 3amaua.

Buier Ne 20
1. Pemenue ypaBuenus Lllpeaunrepa nns paavaibHOW BOJTHOBOM (DYHKIIHHU 3JIEKTPOHA B aTOME BO-
nopoza. IToTHOCTL BEPOATHOCTH.
2. MexaHnuecKUil 1 MarHUTHBI MOMEHTHI aToMa.
3. 3apaua.

Buaer Ne 21
1. DHepreTuveckue ypoBHH atromMa Bogopoaa. CepuanbHas CTPYKTypa CIIeKTpa aToMa BOJIOPO/Ia.
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2. [loHsiTHE O KBAHTOBOM MEXaHUKE MHOTMX yacTull. CUMMETPUUYHBIE 1 aHTUCUMMETPUYHbBIEC BOJI-
HoBbIe pyHKIMU. [Tpuntun [Taymum.
3. 3anaua.

Buuer Ne 22
1. MarauTtHbIe CBOMCTBAa aTOMOB. OpOWTAIbHBIA U CIIMHOBOM MAarHUTHBIE MOMEHTHI. [ MpoMarHut-
HOE OTHOIICHUE.
2. Oneparopsl ¢puznueckux BenuynH. Oneparop ['amunbToHa B chepruueckoit cucteMe KOopIuHarT.
3. 3anaua.

Buier Ne 23
1. Atom B marauTHOM niojie. D dexT 3eemana.
2. MHOTO3JIEKTPOHHBIE ATOMBI. XapaKTEPUCTHUKA OTACIbHBIX KBAHTOBBIX COCTOSSHHHA B aToOMe.
DJIEKTPOHHAs! CTPYKTypa aToMa.
3. 3anaua.

Buaer Ne 24
1. 3ny4yenue abconroTHO yepHOro tena. KBantosas Teopus TemioBoro usinydenus. opmyna Buna
U 3aKoH cMmereHust Buna. ®opmyina [1nanka 11 cieKTpajibHON IIIOTHOCTH U3JTy4EHUS.
2. OnbiTel bubepmana, Cymknna u @adpukanTa 1o 1uppaKkuy HIEKTPOHOB.
3. 3agaua.

Buaer Ne 25
1. ®ortonsl. KopmyckyiisipHO-BOIHOBON Ayalnu3M IPUMEHUTENbHO K 3JEKTPOMarHUTHOMY U3JIy4e-
HUI0. DHEPrus U UMIYJbC (POTOHA.
2. [loctynarsl H.bopa. KBanTOBaHME MOMEHTA UMITYJIbCA 3JIEKTPOHA.
3. 3agaua.

Buaer Ne 26
1. Pentrenosckue yun. TopMO3HOE U XapaKTEPUCTUUECKUE U3ITYUEHUS.
2. KBanroBas Teopus TerioBoro usnydenus. 3akoH Credana-bonpimana. @opmyna Buna u 3akon
cmenienust Buna. @opmyia [1nanka 1u1s CEKTpanbHOM INIOTHOCTH U3JTYy4EHUS.
3. 3apaua.

Buuer Ne 27
1. Monekyna Bogoponaa. KopanientHast cBsi3b. BpaiarensHbie CIEKTPBI MOJIEKYITHI.
2. Dddexr Kommnrona. PaccesHue >meKTpOMarHUTHOTO HM3ITYYEHHUS Ha TMOKOSIIEMCS SJIEKTPOHE.
KoMMmoToOHOBCKHI CABUT NJIMHBI BOJIHBI.
3. 3amaua.

Kpumepuu ¢hopmupoeanusn ouenok no npomexicymounoi ammecmayuu:

«omauyHslil (6vlcoKuil) yposenv Komnemenyuuy (25-30 GamnoB) — momyyaroT oOydaro-
IIMecsi, KOTOpble CBOOOTHO OPHMEHTHUPYIOTCS B MaTepHaie W OTBedaroT 0e3 3arpyaHeHuil. O0y-
YAOIIUNCSA CIIOCOOCH K BBHITIOJHEHHIO CIIOKHBIX 33/IaHUM, TIOCTAHOBKE IeJIel U BBIOOpE MyTel hx
peanu3anuu. PaboTa BeIMoOTHEHA MTOJTHOCTHIO 0€3 omubok, pemeHo 100% 3amay;

«xopowiuil (HopmansHolit) yposenv komnemenyuu» (20-24 6amna) — mony4arot oOydaro-
HiMecs, KOTOpble OTHOCUTENIBHO MOJIHO OPUEHTUPYIOTCS B MaTepuaie, OTBeYaroT 0e3 3aTpyIHEHUH,
JOMTYCKAlOT HE3HAYUTENBbHOE KONMMYECTBO OmMOOK. OOywaromiuiicss cmoco0eH K BBITOJIHEHHUIO
CIIOKHBIX 3aJjaHuil. PaboTa BBINIOJTHEHA OJHOCTHIO, HO UMEIOTCS He OoJiee 0/THOM Herpyooii ommoku
U OJIHOTO HeJoYeTa, He Ooliee TpexX HenouyeToB. J[omyckaroTcs He3HAUYUTEIbHBIE HETOUYHOCTU MPHU
pemeHuu 3aaad, pereHo 70% 3anay;

«y00671€emeopumenbHblil (MUHUMAIbHBLIL NOPO206bLL) YyposeHb Komnemenyuu» (15-19
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0a/IOB) — MOJYYarOT 00ydYaroIuecs, y KOTOPBIX HEAOCTATOYHO BBICOK YPOBEHHb BIAJICHUS MaTe-
puainiom. B mporiecce oTBeTa Ha ’K3aMeHE AOIMYCKAIOTCS OMIMOKU U 3aTPYAHEHUS MPH U3JI0KEHUN
matepuana. OOyJaromuiics MpaBUILHO BBIONHIII HE MeHee 2/3 Bceil paboThl WM OMYCTHI HE
Oosiee OJHOW TpyOO¥ OMMOKH W JBYX HEAOYETOB, HE OoJjiee OJHOW IpyOOM M OJHON HErpyOoi
omuOKu, He Ooliee Tpex HerpyObXx ommOOoK, OmHON HerpyOoi. OOydaromuiics 3aTpyIHSETCS C
MPaBWIbHOM OIIEHKOM MPEITIOKEHHOM 3a7a4M, 1aeT HEMOJIHBIN OTBET, pemnieHo 55% 3amay

«HeYy008/1emeopUMEIbHbLI (HUMCE NOPO208020) YPOBeHb KomnemeHuuu» (Menee 15 Gan-
JIOB) — MOJIy4alOT OOyd4aroluecsi, KOTOpble MOMYCKalT 3HauuTeldbHble omuOku. OOyuaromuiics
UMEET JIMIITh Ha4YalbHYIO CTENIEHh OPUEHTAINH B MaTepraiie. B paboTe unciio ommdoKk U He0YETOB
MIPEBBICKIJIO HOPMY ISl OIEHKH 3 WJIM MPaBWJIBHO BBITOJHEHO MeHee 2/3 Bceil paboTrel. O0yuaro-
HIUICS JaeT HEBEPHYIO OLIEHKY CUTYyaluu, pemieno menee 50% 3agau

6. MeToauveckne MaTepuaJibl, ONpeaejsone Npoueaypbl OlleHMBAHUSA 3HAHUH, YMeHUH,
HABBIKOB M (WJIM) ONBITA AeATeJILHOCTH

MaxkcumanbHas cymma (100 6amnoB), Habupaemasi CTYA€HTOM [0 JUCIUILIMHE BKIIOYAET JIBE
COCTaBJISIIOLIHE:
nepeas cocmasianuias — OleHKa PeryIsipHOCTH, CBOEBPEMEHHOCTH U KauyeCTBa BBIIIOJIHEHUS CTY-
JICHTOM Yy4eOHOH paboThl MO M3YYEHUIO AMCUUILUIMHBI B TEUYCHHUE MEPUOJa U3yUCHUS AUCUIUTUINHBI
(ceMecTpa, WIM HECKOJIBKUX CeMeCTpoB) (cymma — He Ooinee 70 GamnoB). bamibl, xapakTepusyromnme
yCIIEBaEMOCTh CTYJIEHTA MO AMCUUILUINHE, HAOUPAIOTCSA UM B TEUCHHE BCETO Mepruosa 0OydeHus 3a
M3YYEHHUE OTJICIbHBIX TEM U BBIIIOJIHEHUE OTJCIbHBIX BUJOB padoT.
emopas cocmaenAawas — OUeHKa 3HaHUM CTYJEHTa IO pe3y/ibTaTaM MPOMEKYTOYHON aTTecTaluu
(ae 6onee 30 —6amioB).

Kpurepuem onenku ypoBHS ¢(HOPMUPOBAHHOCTH KOMIIETEHIIMH B PaMKax Y4eOHOW AMCIIH-
IUTMHBI «ATOMHAs pU3UKa » B 5-M ceMecTpe ABISETCS IK3aMEH.

OO6mmit Gamn Tekymero u pyOeKHOTO KOHTPOJIST CKJIAABIBACTCS W3 CIEAYIOIIMX COCTaB-
msromux [Ipunoxkenue Ne 2. B teuenne ydeOHOro mporiecca CTyA€HT 00s13aH OTUYUTAThCA MO TEO-
pETHYECKOMY MaTepHally W MPAKTUIECKUM 3aHSTHSIM: OTPOCHI, MHANBUIYAIbHbIC 3aJaHHUS.

Kpumepuu oyenku kauecmea 0c60eHus OUCUUNTIUHDL

Ouenka «omauunon— om 91 0o 100 d6annoeé — TeopeTHUECKOE COIEP)KAHUE Kypca OCBOEHO
HOJHOCTBIO, O€3 MpoOesoB, HEOOXOIUMBbIE NPAKTUUECKUE HABBIKM PabOTHl C OCBOEHHBIM MaTepua-
oM copmupoBanbl. Bee nmpeaycMoTpeHHbie mporpaMMoi oOydeHHsl yueOHbIe 3a/IaHHs BBITOJIHE-
HbI, KQUECTBO X BBIIIOJHEHUS OLIEHEHO YHUCIIOM OaiioB, OJIM3KUM K MakcuMaibHOMY. Ha sk3amene
CTYACHT JNEMOHCTPUPYET TIyOOKHE 3HAaHHS TPETYCMOTPEHHOTO MPOrpaMMON MaTepuana, yMeeT
YeTKO, JAKOHWYHO U JIOTHYECKH MOCIIeI0BaTEIbHO OTBEYATh HAa OCTaBJIEHHBIE BOIIPOCHI.

Ouyenka «xopouto» — om 81 0o 90 6annoe — TeopeTuyecKoe coJiepkaHue Kypca OCBOEHO,
HE00XO0/IMMbIE MPAKTUUYECKUE HABBIKM pabOThl C(hOPMUPOBAHBI, BHIMOJIHEHHbIE YUeOHBIE 3a/laHUS
coJepKaT He3HaYHTeNbHbIe OmMOKHA. Ha sK3aMeHe CTYAEHT NeMOHCTPUPYET TBEPAOE 3HAHUS OC-
HOBHOTO (TIPOTrPaMMHOI0) MaTepHuala, yMEeT 4eTKO, TPaMOTHO, 0e3 CYIIeCTBEHHBIX HETOUYHOCTEH
OTBEYATh Ha IMOCTABJICHHBIE BOTIPOCHI.

Ouenka «yooenemeopumensvro» —om 61 0o 80 6annoe — TeopeTNUECKOE COAEPKAHNUE Kypca
OCBOCHO HE TOJIHOCTHIO, HEOOXOIMMbIE MTPAKTUYECKHE HABBIKK pabOThl c(hOPMUPOBAHBI YaCTHIHO,
BBITOJIHEHHBIE YUeOHbIe 3aJaHus coJiepkKaT rpyosie omunOKku. Ha sk3aMeHe cTy1eHT JeMOHCTPUPYET
3HaHWE TOJHKO OCHOBHOT'O MaTephaya, OTBETHI COAEPIKAaT HETOYHOCTH, CI1ad0 apryMEHTHPOBAHHI,
HapyIlIeHa M0CIeI0BaTeIbHOCTh N3JIOKEHUS MaTepHraa

Ouyenka «neyooeiemeopumebho» — om 36 0o 60 6an108 — TEOPETUIECKOE COJEPKAHIE
Kypca He OCBOEHO, HE00XO0AUMBbIE MPAKTUUECKUE HABBIKH paObOTHI HEe C(HOPMUPOBAHBI, BBINIOIHEHHBIE
ydeOHbIe 3aJ]aHusI COAEPIKAT rpyOble OMMOKH, JTOTIOJHUTENFHAS CaMOCTOsATENbHAs paboTa Hall Ma-
TEpUaIoM Kypca He MPUBEAET K CYIIECTBEHHOMY MOBBIIICHNIO KAueCTBA BBHINIOJIHEHUS YUEOHBIX 3a-
naHuid. Ha sk3aMeHe CTyIeHT JeMOHCTPHPYET He3HAHHWE 3HAYHUTENBHOW YacTH MPOTPaMMHOTO Ma-
Tepuaa, CyleCTBEHHbIE OIIMOKU B OTBETaX Ha BOIIPOCH], HEYyMEHUE OPUEHTHPOBATHCSI B MaTepuUalle,
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HE3HAaHWE OCHOBHBIX TIOHSATUHN JUCHIUTIIUHBL.

Tunoseie 3ananus, odecneunBatomue popmupoBanue kommnereHmu OITK-2 npeacraBiaeHs
B Tabnuue 7.

Takum 00pa3oM, BBINIOJHCHHWE THIIOBBIX 3aJaHHUW, MPEICTABICHHBIX B pazuene S
«O1eHOYHBIE MaTepUANBI AJIsl TEKYIIETO U PyOeKHOTO KOHTPOJISL YCIIEBAEMOCTH M MIPOMEXKYTOUHOM
aTTeCTallMW» TIO3BOJHUT KPUTUYHO, OLEHHUTh CIIOCOOHOCTh MCIIOJIB30BaTh 0A30BBIC TEOPETUUYCCKUE
3HaHUS (YHAAMEHTAIBHBIX pa3fesioB O0OmIe W TEOpeTHYecKOW (U3MKM Ui peUIeHHUs
npodeccuonanbHbIx 3amad (OIIK-2); cmocoOHOCTh TpemnonaBath (U3UKY B CPEIHEH IIKOJE H
CHEHATbHBIX YYEOHBIX 3aBEJICHUSIX HAa OCHOBE MOJIYYEHHOro (yHIaMEHTAIIbHOTO 00pa3oBaHUs U
HaygHoro MupoBo33penus (ITIKC-3.1).
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Tabnuya 7. Pe3ynomamsi 0c60enus y4eOHOU OUCYUNTUHBL, NOONedHCAUUe NPOBEpKe

PesyabTaTsl 00yyeHust
(KoMIeTeHIMHN)

OcHOBHBIE OKA3aTeJIU OLEHKH
pe3yJbTaToB 00y4eHust

Bux oieHOYHOr0 MaTepuaJia

OIIK-2.1
CocraBisieT OTYeThl 110 Ha-
YYHO-UCCIIEN0BATEIbCKOU

3HaTh: TEOPETUYECKUE OCHOBBI,
OCHOBHBIE IOHATHS, 3aKOHBI U MO-
JleIM  MEXaHUKH, MOJIEKYJIIPHOI

Tunosbie OlIEHOYHEIE MaTe-
pHUaJIbl JIs1 YCTHOTO OIpoca
(pazgen 5.1.1.); TunoBble TEC-

NESITEIbHOCTH, BKJItOYas | (DM3MKHU, IJIEKTpUYECTBA W MarHe- | TOBble 3a1anus (paznen 5.2.3.);
aHaM3 W 00pabOTKYy JKC- | TU3MA, ONTHUKH HA YPOBHE, JOCTa-| THIIOBBIC OIICHOYHBIC MaTe-
NEPUMEHTAJIbHBIX  Pe3yJib- | TOUHOM JJI TMOHUMaHUS aTOMHOM | puaibl K dK3aMeHy (pa3aesbl
TaToB (GU3KMKKM; TEOpeTHYeCKHe OCHOBHL | 5.3.1.-5.3.3.)
OCHOBHbBIE MOHSATHUS, 3aKOHBI U MO-
JeH TEOPETHUECKON MEXaHUKH,
TEOpUHU KoyieOaHWM U BOJIH, METO-
JIOB TEOPETUYECKUX U DIKCIEepPHU-
MEHTAJIbHBIX HCCIEIOBaHUN, He-
OOXOUMBIX JJISI PEIICHUsT Tpo-
(beccroHaIbHBIX 33/1a4 MO0 aTOMHOM
¢usuke. Mcrnonp30BaTh 3TH 3HAHUS
JUISL COCTaBIICHUSI OTYETOB IO Ha-
YYHO-UCCIIEN0BATEIbCKOU nesi-
TeIbHOCTH, BKJIIOYAsl aHaIu3 U 00-
paboOTKy 3KCHEPUMEHTAIbHBIX pe-
3yJIbTaTOB
YmMmeer: — nmoHuMaTrh, u3jaraTh M| THUIIOBBIE OLIEHOYHBIE MATE-
KPUTHYECKH aHAIU3UPOBATh 0a30-| pUabI AJs YCTHOTO OIpoca
Bylo oOmedusnyeckyo uHdopma-| (pazzmen 5.1.1.); TunoBbIe 3a-
I[UI0; — TI0JIb30BAaThbCA TEOpeTHYe- | Ay Ha PEUTHHT (pa3zien
CKUMH OCHOBaMH, OCHOBHBIMH | 5.2.2.); THIOBBIE OIEHOYHbBIC
MOHITUSIMH, 3aKOHAMHU U MOJICIISIMY | MaT€pPHAaIIbl K KOHTPOIBHOM
aTOMHOW (U3HMKH, yMeeT mpume-| padore (pasaen 5.2.1.)
HATh €€ 3aKOHBl K (PU3MKEe KOH-
JICHCUPOBAHHOTO COCTOSIHHSI Be-
IECTBA U MEAUIIMHCKON (DU3HKH.
Bnaneer: — meromamu cocrtapiie- | THITOBBIC OIICHOYHBIC MaTe-
HUS OTYETOB o Hayy- | pyuabl sl yCTHOTO Ompoca
HO-HMCCIIEJIOBATEIbCKON  JesiTenb- | (paznen 5.1.1.); TunoBbIe TeC-
HOCTH, BKJIIOYasl aHalW3 U 00pa- | ToBble 3amanus (paznmen 5.2.3.);
OOTKY DKCIEPHUMEHTAJIBHBIX pe-| TUIIOBBIC OIICHOYHBIE MaTe-
3yJlIbTaTOB Ha OCHOBE MOHHMAHMs | PHUAIBI K 9K3aMeHY (pa3elibl
¢usznueckux u Maremaruyeckux| 5.3.1.-5.3.3.)
METOJIOB TIONy4eHUs, 00pabOTKU U
aHanu3a wHOpMaAIMU B 00MacTH
aTOMHOHU (PU3UKU.
OIIK-2.2 3HaTh: METOAbl MpejacTaBieHus | TUIIOBBIE OIICHOYHBIC MaTe-
CriocobeH  MpeACTaBIAThH | Pe3yJbTaTOB  MCCIEAOBATEILCKOM | pHAIBI JIIT YCTHOTO OIpoca
pe3ynbTaThl UCCIIeIOBA- | IEATENHHOCTH HAa HAy4YHBIX KOH-| (pazmen 5.1.1.); TumoBbIe Tec-

TEJILCKOU JEeATEILHOCTH Ha
HAyYHBIX KOH(EpEHIUIX, BO
BpeMsI TMPOMEKYTOUYHBIX H
HWTOTOBBIX aTTeCTaIHit

bepeHIuax, BO BpeMsl MPOMEXY-
TOYHBIX U UTOTOBBIX aTTECTAIIUN HA
OCHOBE 3HAHMM HKCIEPUMEHTANIb-
HBIX M TEOPETHYECKUX OCHOB
aTOMHOW (PU3HUKHU; METOJIOB TEO-

TOBBIE 3a7aHus (pa3aen 5.2.3.);
TUTIOBBIC OIICHOYHBIE MaTe-
pHaisl K K3aMeHy (pa3aenbl
53.1.-53.3)
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PETHYECKMX W OKCIHEPHUMEHTAIIb-
HBIX HCCIIEIOBaHMI, HEOOXOIUMBIX
JUISL PelIeHus] MPOpeCCHOHANBHBIX
3aj7a4 10 aTOMHOH (pU3UKE.

YMeeT: — TPEICTaBiIsATh PE3yilb-
TaTbl HCCJIEIOBATEIbLCKON  mes-
TEJIBHOCTH Ha HAy4HbIX KOH(e-
PCHIIUSAX, BO BPEMS MPOMEKYTOU-
HBIX M WMTOIOBBIX aTTECTAllMi Ha
OCHOBE ITIOHMMaHHUsS 0a30BOH 00-
medu3nIeckol uHpopMaIu, Mc-
[TOJIb30BAaHNSI OCHOBHBIX ITOHSATHI U
3aKOHOB aTOMHOW (DHM3HMKH, yMeeT
OPUMEHATh €€ 3aKOHBI K (PU3UKE
KOHJICHCHPOBAHHOI'O  COCTOSIHHS
BEIIECTBA M MEAMIIMHCKON (DH3HKE.

TunoBble OlIEHOYHBIE MaTe-
puabl 115 YCTHOTO onpoca
(pazgen 5.1.1.); TumoBbIe 3a-
Jlay Ha peUTHHT (pa3aen
5.2.2.); TUIIOBBIEC OIIECHOYHBIC
MaTepHuabl K KOHTPOJIbHOU
pabore (pa3nen 5.2.1.)

Biageer: MeTomamu mpencTaBie-
HUSL PE3yJbTaTOB HCCIIEIOBATEINb-
CKOW JEATeNbHOCTH Ha HAYYHBIX
KOH(EepEeHIUIX, BO BpEeMs IpOMe-
JKYTOYHBIX U UTOTOBBIX aTTECTAINH
Ha OCHOBE BJaJIeHUS (PU3NICCKUMHU
U MaTeMaTHYECKHUMH METOJaMHu
MOJTy4deHHUsI, 0OpabOTKH M aHaIM3a
uH(popManuu B 00JaCTH aTOMHOM
du3ukn.

Turmossie OlEHOYHBIC MaTe-
pHaIIBI 4711 YCTHOTO OIpoca
(pazgen 5.1.1.); TuIOBBIE TEC-
TOBBIE 3a7anus (pazaen 5.2.3.);
THUIIOBBIC OIICHOYHBIC MaTe-
pHaIbl K 3K3aMeHY (pa3zesibl
5.3.1.-53.3)

IMKC-3.1 Cnocoben
npenogaBaTh PU3UKY B
CpeIHeN LIKOJIE U
CTICIIUATBHBIX YUSOHBIX
3aBEJICHUSIX Ha OCHOBE
MIOJTy9YEHHOTO
byHIaMEHTaIbHOTO
oOpa3zoBaHusl U
HAy4YHOTO
MHUPOBO33PEHUS

3HaTh: METOAMKY NIperofaBaHUs
IIKOJBHOI'0 KYypca (1)I/ISI/IKI/I JJIA
pelieHus 3aJad M0 MEXaHWKEe Ha
YPOBHE, JIOCTaTOYHOM ISl TIPEIo-
naBaHusl (PU3MKU B CpeHEN MIKOoJe
1 CIICHUAJIbHBIX y‘IC6HBIX 3aBC/cC-
HUSX Ha OCHOBE MOJYyYEHHOTO
dbyHIaMEHTATBHOTO 00pa30BaHUS
¥ HAYYHOTO MHPOBO33PEHHS

TumnoBblie OllEHOYHBIE MaTe-
pHaITBI 711 YCTHOTO OIpoca
(paznmen 5.1.1.); TunoBbIe Tec-
TOBBIE 3a7anus (pazaen 5.2.3.);
TUTIOBBIE OLICHOYHBIE MaTe-
pHaisl K K3aMeHy (pa3aenbl
5.3.1.-53.3)

YMmeer: wu3naraTb 3aKOHBI MeEXa-
HUKHU Ha YPOBHE ILIKOJILHOTO Kypca
¢u3uKM U 00y4aTh pemarh 3aJa4uu
MIKOJBHOTO YPOBHS. YMeeT Ipe-
nojaBath (GU3MKY B CpEAHEH IIKO-
Je U CHelMaIbHbIX y4eOHBIX 3aBe-
JNCHUSIX Ha OCHOBE IMOJy4EeHHOTO
byHaaMeHTalIbHOTO  00pa30BaHUs
¥ Hay4YHOTO MHPOBO33PEHHS

TunoBwle OIleHOYHBIC MaTe-
pHalbl UIsl YCTHOTO OTpoca
(pazgen 5.1.1.); TumnoBbIe 3a-
Ja4d Ha peUTHHT (pa3aen
5.2.2.); TUTIOBBIEC OIIEHOYHBIC
MaTepuaibl K KOHTPOIbHON
pabore (pa3nen 5.2.1.)

Baaaeer: meroaukol mnpenojaasa-
HUS Kypca MEXaHHUKH B CpEIHEH
IIKOJIE W CIHEIUAIbHBIX Yy4eOHBIX
3aBEJICHUSX HA OCHOBE MOJIy4E€H-
HOrO (yHIaMEHTAJILHOTO 00pa3o-
BAHUS U HAYYHOT'O MUPOBO33PEHUS

TumnoBble OIEHOYHBIE MaTe-
pUaimel Ui YCTHOTO OIpoca
(pazmen 5.1.1.); TumoBwie Tec-
TOBbIe 3amanus (pazgen 5.2.3.);
TUTIOBBIC ~ OIICHOYHBIE  MaTe-
puansl K 9SK3aMeHY (pa3aeinbl
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53.1.-53.3.)

7. YueOHO-MeTOaANYEeCcKOe o0ecreuyeHne JTUCHUIIINHEI
7.1. HopMaTHBHO-3aKOHOIATeIbHbIE AKThI
1. [Tpuka3z Muno6puayku Poccun ot 07.08.2014 N 937 (pen. ot 20.04.2016) "OO0 yTBEepKaeHUN
denepanbHOr0 TOCYIAPCTBEHHOTO O0Pa30BAaTENBHOTO CTAaHAApPTa BBICHIETO OOpa3oBaHUs IO Ha-
npasieHuto moaroroBku 03.03.02 dwusuka (ypoBeHb OakanaBpuara)" (3aperucrpupoBaHo B MuH-
tocte Poccun 25.08.2014 N 33805)

7.2. OcHOBHas JUTepaTypa:

1. bBpayn, A.I'. ATtomHas u sinepHas ¢pu3uKa. DJIEMEHTh KBAaHTOBOW MexaHUKH. [IpakTukym: Yueo-
Hoe niocobue / A.I'. bpayn, W.I". Jleutuna. - M.: Uadpa-M, 2021. - 352 ¢

2. MuxaiinoB B.K. Bomubl. Ontuka. AtomHas pusuka. MonexkynsapHas Gpusznka [ I1IeKTpOHHBIN pe-
cypc]: yuebnoe mocodbue/ Muxaiinos B.K., [TanduinoBa M.1.— DneKTpoH. TEKCTOBBIC JaHHBIC.—
M.: MocKkOBCKHI1 TOCY1apCTBEHHBbIN cTpouTenbHblil yHuBepcuret, ObC ACB, 2016.— 144 c.—
Pexxum moctyna: http://www.iprbookshop.ru/62614.html.— 3BC «IPRbooks»

3. MarsiieB A.A. Atomuas pusuka. Tom 1 [DnexTpoHHBIN pecype]: yuebHoe mocobre/ MaThiiieB
A.A.— DOnextpoH. TekcroBble JaHHble.— CI16.: Cankt-IleTepOyprekuil monuTexXHN4eCKuii yHU-
BepcuteT Ilerpa Benukoro, 2014.— 531 c.— Pexxum pocryna:
http://www.iprbookshop.ru/43939.html.— 3BC «IPRbooks»

4. MartspieB A.A. AtomHas ¢usuka. Tom 2 [DneKTpoHHBIHN pecypc]: yueOHoe nmocooue/ Martebliie
A.A.— DOnextpoH. TekcroBble JaHHble.— CI16.: Cankt-IleTepOyprekuil monuTexXHM4eCKUl yHU-
BepcuteT Ilerpa Benukoro, 2014.— 344 ¢c.— Pexum noctyna:
http://www.iprbookshop.ru/43940.html.— 3BC «IPRbooks»

5. Kanyrkun JI.E. ®usuka. Ontuka. ATomHas u siaepHas pusuka. Yacts 3 [DIeKTpOHHBIN pecypc]:
yaeOHoe nocobue st npaktuaeckux 3anatuil/ Kanyrkun JI.E., [Ttammnackuii B.B., Paxmrant
FO.A.— DnexrtpoH. TekcToBble JaHHble.— M.: M3natensckuii JJom MUCuC, 2014.— 103 c.—
Pexxum noctyma: http:// www.iprbookshop.ru/56599.html.— 9bC «IPRbooks»

7.3. JlonosiHuTEIbHAS JIUTEPaTypa:
1. HInonbckuiiD.B.ATomMHas gusuka. Tom 1. BBenenue B atomuyto ¢pusuky. U3natenscrso:"Jlanp".
ISBN:978-5-8114-1005-7. 2010. 560 c. 2. HnonsckuitD.B.AtomHas ¢puzuka. Tom 2. OcHOBBI
KBaHTOBOM MEXaHUKU U CTPOEHHE IEKTPOHHON 000104KkH aroma. M3narensctBo: "Jlanp". ISBN:
978-5-8114-1006-4, 2010 r. 448 c. (www.e.lanbook.com).
3.Munantse B.I1. ®u3nka atoma u aToMHbIX sBJIeHU: yueO. [Tocooue/ B.I1. Munantses.-M.:
Abpuc, 2012.-399 c.
4.Jlenone H.b. Atom B cuiibHOM nosie jnazepHoro uznydenus. M.: ®U3MATIIUT.-2011.
5.I'unsz6ypr B.JL., JleBun JI.M., Pabunosuy M.C., CuByxun /I.B. C6. 3anau no obmemy kypcy ¢pu-
3ukd. B 5 1. K. V. Atomuas ¢pusuka. ®usuka sapa u anementapusix dyactutyIlon pen.
J.B.CuByxuHa.-5-¢ u3z., crep.-M.: ®UIMATIINUT; Jlans, 2006.-184 c.
6. .Mponos W.E. 3anaun no oOieit pusuke: y4. moco0. s By3oB. 8- uza.-M.: BUHOM. Jla6o-
patopus 3HaHui. 2010.-431 ¢
7.CuByxuH [[.B. O6uuit kypc ¢puzuku. Yueb. [locobue: [Ins ByzoB. B 5 1. T. IV. Onruxka, 3-e u3n.,
M.: DUSMATIJIUT; U3n-8o MOTH, 2002.-792
8.JleneneB A.H. ®usuka. B 5 xku. Ku.5. OcHoBbI kBaHTOBOM Pusuku.- M.: DUIMATIINUT, 2006.-248
c.
7.4 llepuoanyeckue U31aHUA

1. Ycnexu ¢pu3znueckux HayK.

2. IloBepxHOCTb. PEHTreHOBCKHE U CUHXPOTPOHHBIE U3JIy4EHUS.

3. ®usnka TBEpIOro Tea.

4. Kpucramnorpagus.
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5. Ycnexu XxuMum.
6. DIIEKTPOHHBIE U3/IaHUs YICOHBIX TTOCOOMIA.
7.5. UuTepHeT-pecypehbl

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/

e R

00wue uHhopmayuoHuvle, CNPABOYHBLE U NOUCKOBbLE.
1. CnopaBounas mpaBoBas cucrema «lapant». URL: http://www.garant.ru.

2. CmpaBounas npaBoBas cuctema «Koncynbrantllmtoc». URL: http://www. consultant.ru
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http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.mathnet.ru/
http://www.iprbookshop.ru/
http://www.ufn.ru/
http://lib.kbsu.ru/
http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=

DJIEeKTPOHHBIE pecypchl

IlepeyeHb aKTyaJIbLHBIX 3JIEKTPOHHBIX HHPOPMAIIMOHHBIX 023 TaHHBIX,
K KOTOpPBIM oOecnedeH aoctyn nojn3osareasam KbI'Y (2021-2022 yu.r.)

Nenm | Hammeno- Kparkas xapak- Anpec caiita Haunmenosa- YcaoBus
/m BaHuUe TePUCTHKA HHe OpraHu3a- AocTyna
3J1eKTPOH- 3a-
HOTIO pe- HMHU-BJIA/1eJIbI]
cypca a; PEKBU3HUTHI
JA0T0BOpa
1. «Web of | I[lonutemarnueckas | http://www.isik Komnanus Hoctym 1o
Science» | pedepaTus- nowledge.com/ Thomson IP-anpecam
(WOS) HO-OMOIMorpaduuec Reuters KbI'Y
Kasi 1 HAyKOMETPU- CyOamnuensu-
yeckas 0a3a JaHHBIX, OHHBIIi 70T0-
B KOTOPOIl MHJIEK- BOP
CHUPYIOTCS OKO- Ne WoS/592 ot
mo 12,5 05.09.2019 .
TBIC. )KypPHAJIOB AKTHBEH J10
31.12.2021r.

2.\ Sciverse | PedeparuBHas u N3narenbcTBO Hoctyr 1o
Scopus u3- | aHanutudeckas 6aza | http://www.scop «Elsevier. IP-anpecam
JlaTeIbCTBA | JAHHBIX, COIEPIKA- us.com Hayxka u Tex- KbI'Y
«DInb3eBup. | mas HOJIOTUI

Hayxa u 21.000 CyOuauueHsu-
TEXHOJIO- | PELIEH3UPYEMbBIX OHHBI 10T0-
U xypHayos; 100.000 BOp
KHUT; 370 KHUKHBIN Ne Scopus/592
cepuii (mpoao- ot 05.09.2019
Karoluxcs u3za- I.
HUM); AKTHBEH JI0
6,8 MIIH. 31.12.2021r.
JIOKJIA/IOB M3 TPYIOB
KOoH(DepeHIHii
3.\ Hayunas | Dnektp. Oubimoteka | http:/elibrary.ru | OOO «HOb» [Tonnbrit
JJIeKTPOH- | HayyHBIX MMyOJIMKa- JOCTYTI
Hast 6u0- | 1uii - okozo 4000
JIMOTeKa | UHOCTPAHHBIX U
(HOb 3900 oTeyecTBEH-
POPN) HBIX Hay4YHBIX KYyp-

HaJoB, pedeparst
ny6nukanuit 20 ThIC.
KYPHAJIOB, a TAKXKe
omnucanus 1,5 MH.
3apyOexKHBIX U POC-
CHICKHX JuccepTa-
uwmit; 2800 pocc.
XKYpHaJIOB Ha 0e3-
BO3ME3/THON OCHOBE
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/

Ba3a nan- | HaumonaneHas un- | http://elibrary.ru | OOO «HDb» ABTOpH30-
HbIX Sci- | popmanmoH- JIuneH3noH- BaHHBIN
ence Index | Ho-aHanuTHYECKas HBIH JOTOBOP JOCTYTI.
(PUHII) | cucrema, akKymy- Science Index [To3Bouser
nupyromas 6onee 6 NoSI10-741/202 | HOIIONHSATH U
MUJUIMOHOB IyOJTH- 1 YTOYHSITh
Kaluid pOCCUMCKUX ot 12.07.2021 CBEIIEHUS O
aBTOPOB, a TAKXKe I. nyOJMKanu-
nHpopmManuo 06 ux AKTHBEH J10 X YYEHBIX
LIUTUPOBAHUU U3 01.08.2022r. KBI'Y,
6omee 4500 poc- UMEIOINXCS
CUICKHUX KYPHAJIOB. B PUHI]
9bC 13800 uzmanuii mo | http://www.stud | OOO «Ilonu- [Tonuprii
«KoHcyab- | Bcem obiactsam medlib.ru TEeXpecype» nocryn (pe-
TaHT CTy- | 3HAHU, http://www.med (r. Mockga) TUCTpAIs
JAeHTa» BKJIIOYaeT Oosee collegelib.ru Jlorosop o
yeMm 12000 Ne310CJ1/08-2 | IP-agpecam
y4EeOHUKOB U 021 KBI'Y)
y4eOHBIX TTocoOuit Ot 30.09.2021
st BO u CIIO, 864 T.
HauMEHOBaHHM AKTHBEH 10
XKypHaioB u 917 30.09.2022r.
MOHOTpadwmii.
«Iuek- Konnexuus «Me- http:// www.stud | OOO «llonu- [Tonnbrii
TponHas | aunuHa (BO) medlib.ru TeXpecype» noctym (pe-
ounoauore- | IDO0TAP-Menua. (r. Mockga) rUCTpanus
Ka TexHH- | Books in English Jorosop o
YecKoro (KHUTH Ha aHTJIUMA- Ne288CJ1/04-2 | IP-ampecam
By3a» (OBC | cKOM sI3bIKE)» 021 KBbI'Y)
«KoHcynb- OT120.04.2021
TaHT CTY- T.
JAEHTa») AKTHBEH 10
20.04.2022r.
9bC OnekTpoHHbIe Bep- | https://e.lanbook | OO0 «39BC [Tonnbrii
«JlaHb» CUM KHUT BEIyIIUX .com/ JIAHb» (r. JocTym (pe-
M3/1aTeNNbCTB yueo- Cankr-Ilerep0 | ructpauus
HOH Y HAy4HOMH JIU- ypr) o
TepaTypsl (B TOM Jorosop [P-anpecam
YHUCJIE YHUBEPCU- Nel12ET1/223 KBI'Y)
TETCKUX U3]1a- ot 09.02.2021
TEJIBbCTB), TaK U T.
AJIEKTPOHHBIC BEp- AKTHBEH J10
CUHU NEPUOIUYECKUX 28.02.2022r.

W3JaHUH 110 pa3-
JTUYHBIM 00J1acTIM
3HAHUM.
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http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/

8., Hamwmo- OO0benuHEeHHBIN https://H30.pd OI'BY «Poc- Hocrtyn ¢
HAJbHAsA | DJICKTPOHHBIN KaTa- CHUICKasi roCy- JIEKTPOH-
3JIEKTPOH- | JIoT OHIOB poC- JapCTBEHHAs HOTO YH-
Hafg 0M0- | cuiicKUX OMOJIMOTEK, OubInoTEKa» TaJILHOTO
JHOTEKA | COJACpKAIlMi Horosop 3aira Ouo-
PI'b 4 331 542 snex- Nel01/HDB/16 JIMOTEKH

TPOHHBIX TOKYMEH- 66-11 oT KbI'Y

TOB 00pa3oBaTelib- 10.09.2020r.

HOT'O0 ¥ HAYYHOT'O CpokoMm Ha 5

XapakTepa 1o pas- JeT

JUYHBIM OTpacisiM

3HaAHUHI

9. 9bC 107831 ny6nuka- http://iprbooksh | OOO «Aii I1u [TonHbIi

«IPRbooks | nuii, B T.4.: 19071 — op.ru/ Op Meaua» nocryn (pe-
» y4eOHBIX H3TAHUIA, (r. CaparoB) TUCTpAIs
6746 — HAy4HBIX Jorosop o
n3nannii, 700 KoJ- Ne7821/21 [P-anpecam
nexuuid, 343 xyp- ot 02.04.2021 KBI'Y)
Hana BAK, 2085 T.
ay/IMOU3IaHHIA. AKTHUBEH 110
02.04.2022r.

1( IBC DIIeKTPOHHBIC BEP- https://www.bib | OOO «Onek- [Tonusii
«lOpaiiT» | cum yueOHOH U Ha- lio-online.ru/ TPOHHOE HU3/1a- | JAOCTYII (pe-
st CITIO | yuHOU IuTepatypsl TEJILCTBO TUCTpaLus

W3/1aTENIbCTB FOPAITY (r. 1o
«¥Opaitt» qs CI1O Mocksa) [P-anpecam
U DJIEKTPOHHBIE Horosop KBI'Y)
BEpPCHUH IEpUOINYE- Nel192/EIT-223
CKHX W3JIaHUU T10 01 29.10.2021
pa3IUYHBIM o0ac- T.
TSAM 3HAHUH. AKTHBEH JI0

31.10.2022 .

11 Polpred.co | O630p CMU Poccuu | http://polpred.co | OOO «Ilon- Hoctym mo

m. HoBo- | u 3apy6exbs. [Toin- m IpeJ crpa- IP-anpecam
ctu. O030p | HbIE TEKCTHI + aHa- BOYHUKI KBI'Y
CMMU. nutuka u3 600 us- be3Bo3mesniHo
Poccust m | manumii mo 53 otpac- (6e3 oduru-
3apyo0exbe | JIIM aJLHOTO JIOr0-
BOpa)

17 Ipe3n- Bonee 500 000 http://www.prlib | ®I'BY «lIpe- ABTOpH30-
JAEHTCKAasl | DJIEKTPOHHBIX JI0- .Iu 3UICHTCKAs BaHHBIN
0ndaMoTe- | KYMEHTOB IO UCTO- oubnuoTexa JOCTYM U3

ka uM. b.H. | puu OtedecTBa, um. b.H. Enb- | OuGnuoreku
Eabumna | poccuiickoil rocy- nuHay (T. (ayn. Ne214)
JApCTBEHHOCTH, Cankr-Ilerep0
PYCCKOMY SI3BIKY U ypr)
MpaBy Cormnamenune
oT

15.11.2016r.
Cpokom Ha 5
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http://iprbookshop.ru/
http://iprbookshop.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
http://polpred.com/
http://polpred.com/
http://www.prlib.ru/
http://www.prlib.ru/

net (¢ nanb-
HEWen npo-
JIOHTAITUECH )

OcHoBHbBIE My0/IHKAllMA ABTOPA 110 TeMe Kypca
B pedepupyemsbix xypHayax:

1.

2.

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.
benommikuii B.B., XokonoB A.X. O nmoasipu3aliMOHHBIX XapaKTEPUCTUKAX U3Ty4EHUS 110-
3UTPOHOB MPU KAHAIMPOBAHUU B CIOXKHBIX Kpuctaimiax. Jloknaasl akagemun Hayk CCCP.
1995. T.342. Ne2. C.177-179.

XokoHoB A.X., bozuer A.b. O0 3BoJIOIIMHM BEKTOpPa COCTOSTHUS B IMOTEHITMAIE HHCTaH-
TOHHOrO TUNa. SnepHas gusuka. [lucema B penakuuto. 1995. T.58. C.766-767.

XokoHoB A.X., MacaeB M.b., Capoiickuii FO.B. O koqnuecTBEeHHOM ONpEAeICHUU KOH-
[EHTPAIMU PaIoHa METOIOM FraMMa-CIIEKTPOMETPHUH a’p030bHBIX (UIbTpoB. [Ipubdops! u
texHuka skcriepuMenTa 2009. Ne 1 C.142-144.

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

XoxonoB A.X., Caoiickuii }0.B., Kamap3aes A.B. UyBcTBUTENBHOCTE U 3D (PEKTUBHOCTD
peructparuu HeiitponoB 3He n 10BF3-cuerunkamu. Snepnas pusuka. 2010. Tom 73, Ne9.
C. 1528-1532.

XokoHoB A.X., MacaeB M.b., Caoiickuii }0.B., Kamapzaes A.B. YcranoBka 1151 MOHU-
TOPUHTA paJioHa B BO3AYXE METOI0M a3p030JbHbIX (GUIbTPOB. [IpubOpHI U TEXHUKA DKCITE-
pumenrta, 2010, Ne 3, ¢.123-126.

XokoHoB A.X., Koukapos M.M., Unsrames B.C. IlepBbie pe3ysbTraTbl HEHTPOHHOTO MO-
Hutopunra Ha iuke Tepckon. M3sectust PAH. Cepust dusuyeckas, 2011, Tom 75, Ne6,
c.934-935.
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7.6 MeToan4yeckne yKa3aHusl K JIEKIIMOHHBIM U NPAKTHYeCKUM 3aHATHAM

IIpenonaBaTens JOMKEH MPOBOAUTH 3aHATHUS B MOATOTOBIEHHON Ui 3TOro ayauropuu. OH
JIOJKEH OBITh MOJTOTOBJICH K 3aHSATHIO, UMETh IIJIaH WIIM KOHCIIEKT JICKIUH.

B nexuuoHHON ayauTopuu npenojaBaTesb J0JKEH MOJb30BaThCs JOCKOM JUIs M3JI05KEHUS
MarepHala, OMHCAHUS CXEM, PUCYHKOB, Tabiuil. I1o BO3MOXHOCTH HEOOXOAMMO HCIOJIB30BaHHE
HarJSIIHBIX IOCOOMH U ayIMOBU3YallbHbBIX CPEACTB.

[IpenonaBaTens AoKeH OBITH Apykemo0eH K cryaeHtaM. OH JoibKkeH ObITh TpeboBaTeb-
HBIM HE TOJIBKO K CTYJICHTaM, HO U K caMOMy ce0e, TEM CaMbIM 3aBOEBbIBAsl y CTYAECHTOB aBTOPUTET U
YBa)KCHHUE.

Marepuan 10JKEH JOIMYECKH I0CIe0BaTeIbHO U3JaraTbCs U COAEP:KaTh AJIEMEHThI HO-
BU3HBL. Peub nomkHaA OBITH PAaBUIBHON M TOYHOH. TeMIl YTeHUs JTEKIUH JOJKEH ObITh €CTECTBEH-
HbIM. JIEKTOp AOJKEH NOMOYb CTYJIEHTaM MOHATh JOIMKY ITOCTPOEHHUS] KOHKPETHOrO y4eOHOro Ma-
Tepuaa, BBIICIATh II1aBHOE U 00palaTh BHUMaHHUE CTYACHTOB Ha (PU3NYECKHUIA CMBICI MOJTy4aeMbIX
pe3yabTaTOB U (PU3NYECKUX BETUYMH.

[IpenogaBaTens JOMKEH MPENOCTaBUTh CTYAEHTaM MCTOYHUKHU JOIMOJIHUTEIBHON MHpOpMa-
UM 10 JucuuIuIMHe. JIuteparypy nenecoodpa3Ho JeIUTh Ha OCHOBHYIO M JOTIOJIHUTEIbHYIO.

[IpenogaBaTens AOHKEH MOOUIPATH BOIPOCHI OT CTYJEHTOB U I'PaMOTHO OTBEYaTh HA ITHU
BOIIPOCHI.

[IpoBoas cemuHapckue 1 1abopaTOPHO-NIPAKTUUECKHUE 3aHITHSL, IPENogaBaTesb JOKEH
paboTaTh Haj YriyOJIeHUuEeM U 3aKpeIIeHUeM JIEKLIMOHHOT0 MaTepuaa, MoJTy4eHUEeM CTYACHTaMU
YMEHHMH U HAaBBIKOB, IPEAYCMOTPEHHBIX Y4EOHOI MpOrpaMMoHu.

Ilepen Tem, Kak HayaTh pELICHUE 33/1a4 HA BPAKMUYECKOM 3AHAMUYU B ayTUTOPUH, HEOO-
XOJJIMO TIPOBECTH OMPOC IO JAHHOM TeMe, BBIIUCATh CO CTYJCHTaMH Ha JOCKE HEOOXOIUMbIE
(bopMyIbl, pa3bsICHUTh UX CYTh, PA3MEPHOCTH BEJIUYUH, U TOJBKO 3aTE€M HaYUHATh peIlIeHUE 3a-
Jau.

Ha 3anstusx no ¢puznpaxkmukymy nepes HayajaoM BbIIIOJHEHUs 1a00paTOPHBIX paboT He-
00X0JIMMO OIIPOCUTH KaXKJI0T'0 CTY/IEHTA 10 BOIIPOCaM O0onycKa K 1a00paTOpHbIM paboTam, 1o
yCTaHOBKaM U MpUOOpaM, COOIIOICHUIO ITPABUI TEXHUKH Oe3omacHOCTH. K KOHIly 3aHATHS CTY-
JEHTBI JOJKHBI PEACTaBUTh MPEIBAPUTENIbHBIE PE3YJIbTAThl, OJyUYE€HHBIE COTIacHO TpeOoBa-
HUSIM 00pabOTKH pe3yabTaTOB U3MEPEHH.

8. MarepunajibHO-TeXHUYECKOe o0ecredeHne TUCIUNINHBI
8.1. Tpebosanus k mamepuarbHO-MEXHULECKOM) 00ecneyeHur
Jlns peanuzanuu pabodelt mporpaMMmbl AUCHUIUIMHBI UMEIOTCS CIIEUAIbHBIE TOMEIIEHUS
JUISL TIPOBEJICHUS 3aHATUN JIEKIMOHHOTO M CEMHUHApCKOro THWIIA, TPYIIIOBBIX U MHAWBUIYAJTbHBIX
KOHCYJIbTAIMM, TEKYILEr0 KOHTPOJISI U IPOMEXKYTOUHOM aTTECTALMU, a TAaKyKe MOMELICHUs 1A ca-
MOCTOSITEIbHOU pabOThI U MOMEIIEHUS I XpaHSHUsSI U MPOQUIAKTUUECKOTO0 00CITyKUBaHUS 000-
pyaoBanus. CrienaiabHble OMEIIEHUS YKOMIUIEKTOBAHbI CIELMATU3UPOBAaHHON MeOenbio U TeX-
HUYECKUMH Cpe/ICTBAa OOy4YeHUs, CIyXallUMU Ji1 IpeacTaBieHus MHGopManuu OOJIbIION ayau-
TOPUH.
Jliig mpoBeieHNsI 3aHATUH JIEKIIMOHHOTO TUIIA UMEIOTCS IEMOHCTPAIIMIOHHOE 000pYI0BaHUE U
y4eOHO-HarsAHbIE TOCOOUS.
[Ipu npoBeneHny 3aHATUH JIEKIIMOHHOTO/ CEMUHAPCKOTO TUIIA 3aHATUHN UCIIOIb3YIOTCS:
JAUUEH3UOHHOE POZPAMMHOe 0becneueHue:
- IIpoaykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enter-
prise) moamnucka (Open Value Subscription);
AnTuBUpYycHOE mporpamMMmHoe obOecrnieueHue Kaspersky Endpoint Security CranmapTHblii
Russian Edition;
Boeruncnutenshas cpena MathLab: nomep aunensuun 40811750.
€80000HO pacnpocmpansemvle NPOcPAMMbL:
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— Academic MarthCAD License - MaTemaTH4ecKoe MPOTpaMMHOE OOecreueHue, Ko-
TOpPOE MO3BOJISIET BBIMOJHATH, AHAIM3UPOBATh BaXKHEHIIINE WHKEHEPHBIE PACUETHl U
00MEHUBATLCS UMU;
—  WinZip nns Windows - mporpamm jist CKaTHsI U PacakOBKH (haiiios;
— Adobe Reader miis Windows — nporpamma m1st urerust PDF daitnos;
— Far Manager - KOHCOJIbHBINA (halJIOBBIM MEHEKEp JJIA ONEPAIMOHHBIX CHUCTEM Ce-
MmeiictBa Microsoft Windows.
[Ipu ocymecTBieHnH 00pa30BAaTENBHOIO IpoIecca CTYACHTAaMH M TpenojaBaTeleM Hc-
MOJIB3YIOTCS  clieAyromue uHpopMarmoHHo crnpaBouHbie cucTembl: ObC «AulludDpoykc», DBC
«Koncynbrant cryaenra», CIIC «Koncynbrant mmtocy, CIIC «"apanTy.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHBL OIS UHBANUOO8 U JUY C OCPAHUYEHHbIMU B03-
MOACHOCMAMU 300P08b5

JI1st cTyIGHTOB C OTpaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbsSI CO3/IaHbl CHEIUATIbHBIC yC-
JoBus Ui monydeHus: obpazoBanus (ayn. 145 I'K). B mensx nocTymHOCTH MOJy4eHHS BBICIIETO
00pa3zoBaHus MO 00pa30BaTENIbHBIM MPOTPAMMaM WHBATUIAMHU U JIMIIAMH C OTPAHUYCHHBIMH BO3-
MO>KHOCTSIMH 37I0POBbsI YHUBEPCUTETOM 00ECTIEYNBACTCS:

1. AnpTepHaTUBHAS BepcHs OQUITUATBHOTO caiita B ceTH «HTepHeT» IS cTaO0BUISIINX;

2. 115 MHBATUIOB C HAPYIICHUAMU 3peHus (cIaboBUISAIINE, CIICTIBIC)

- IPUCYTCTBHE aCCHUCTEHTA, OKA3bIBAIOIIETO O0YYaIOIIEMyCsi HEOOXOIUMYIO MTOMOIITb, Ty0-
JUPOBAaHUE BCIYX CHPABOYHONW MHQOpPMAIMK O PACHUCAHUM yYEOHBIX 3aHATUN; HAUYUE CPEICTB
JUTSL YCWJICHUSI OCTaTOYHOTO 3peHUsI, OpailieBCKONH KOMIBIOTEPHON TEXHUKH, BHICOYBEIHMUNTEIICH,
pOrpaMM HEBU3YAJILHOTO JIOCTYyIAa K HH(POPMAIMH, TPOrPaMM-CUHTE3aTOPOB PEUU U JIPYTUX TEX-
HUYECKHUX CPEACTB IpHeMa-Tiepeadn yaeOHoH nHpopMammu B TOCTYITHBIX opMax JJisi CTYISHTOB C
HapYIICHUSAMHU 3PEHUS;

- 3a7laHUs JUISI BBITIOJTHEHUS HA DK3aMEHE 3aYUTHIBAIOTCS aCCUCTEHTOM;

- MMCbMEHHBIE 3aJ]aHMs BBITIOIHAIOTCS HA Oymare, HaJUKTOBBIBAIOTCSI aCCUCTEHTY 00y4aro-
IUMCS;

3.1 MTHBANMMIOB U JIUI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0pPOBbS IO CIyXY (cimabo-
CHBIIIAIINE, TIyXHUe):

- Ha 3a4yeTe/PK3aMeHe MPHUCYTCTBYET AaCCHUCTEHT, OKA3bIBAIONIIMN CTYACHTY HEOOXOIUMYIO
TEXHUYECKYIO TMTOMOIIb C YYETOM HHIAMBUAYaTbHBIX OCOOCHHOCTEH (OH MOMOTAeT 3aHATh padouee
MECTO, IepeIBUTATHCS, TPOYUTATH U OPOPMUTH 3a/1aHKE, B TOM YHCIIE 3allMChIBAsl MO TUKTOBKY);

- 3a4eT/?K3aMeH MPOBOJUTCS B MUCbMEHHOM Popme;

4. JInga MHBaIWAOB M JMI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3JJ0POBbSI, UMEIOLIUX Hapy-
IIEHUSI OTIOPHO-JIBUTATENILHOTO arllapaTa, Co3JaHbl MaTepUaIbHO-TEXHHUUECKHE YCIIOBUsI obOecte-
YUBAIOIINE BO3MOXHOCTh OECHPENATCTBEHHOTO JIOCTyNa O0y4YaroluXxcs B y4eOHBIE MOMEIICHUS,
00BEKTYy MHUTAHUS, TyaJIETHBIE U JIPYTUe MOMEIICHUSI YHUBEPCUTETA, a TaKKe MpeObIBaHUS B yKa-
3aHHBIX MOMEIIEHUSIX (HAM4YKMe PACHIMPEHHBIX JBEPHBIX MPOEMOB, MOPYYHEH U IPYTHX MPHUCIO-
cobneHuit).

- NMCHbMEHHBIEC 3aJlaHUsI BBIMIOJHIIOTCA HAa KOMIIBIOTEPE CO CHEIUAIM3UPOBAHHBIM IIPO-
TPaMMHBIM 00ECTICYCHUEM WITH HAIUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKETIAaHHIO CTYACHTA YK3aMEH MPOBOIUTCS B YCTHOU (hopme.

OOyuaromuecss U3 YKClia JUI] C OTPAHMYCHHBIMA BO3MOXKHOCTSIMU 3/I0POBBSI 00€CIIeueHbI
AIIEKTPOHHBIMU 00pa30BaTENbHBIMHU pecypcaMu B GopMmax, aJanTHPOBAHHBIX K OTPAHUYCHUSM HUX
3JI0POBBSI.
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JINCT UNBMEHEHUI (IONTOJITHEHUI)

B paboueil mporpaMMe JUCIUTITMHBIC ATOMHAs YUK

IIpuiaoxenne Nel

o HanpasieHuto moarotToBku 03.03.02 dwusuka ([Ipoduis: «du3rnka KOHASHCUPOBAHHOTO CO-

CTOSIHUS BELLECTBAY)

Ha20 —20  yueOHBbI rox

Ne
n/n

daemeHT (myHKT) PII/]

IlepeyeHb BHOCUMBIX U3MEHEHUI
(momoJiHeHHit)

IIpumeyanue

OO0cyx/1eHa U peKOMEHI0BaHAa Ha 3aceIaHnu KadeIpbl TCOPETHUSCKON M IKCIIEPUMEHTAITLHOU (Pu-

3UKH

[TpoTokon Ne OT «__ »

3aBenyromuii kageapoit

20 1.

/M.X. X0Kk0oHOB/

noonucs

pacuwugposka noonucu

dama
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IIpunoxenne Ne 2
Pacnpenesienune 60a/1J10B TeKylero U pyoe;KHOro KOHTPOJIst

Cymma 6annoe
Non/n Buo xonmpona Oowan 3-2 mou-
1-a mouxka | 2-a mouka
cymma Ka
1- | Ilocewenue 3anamuit oo 10 ban- 00 3 0. 00 30. 00 46.
7108
2- | Texywiuii KOHmMpOJIb: 00 30 oan- 0o 10 o. oo 10 o. 0o 10 o.
7108
Omeem na 5 eonpocos om0 00l56. | om00056.| om0O0oo5| om0ool
0. 0.
[TonHbIA MPpaBUIILHBINA OTBET 1o 15 oan- 50. 50. 50.
JIOB
Henonuplii npaBuiibHbBINA OTBET or3 10156.| orlno056.| orlmoS5| orlmo5
0. 0.
OTBer, coaepKamii HETOYHOCTH, 0 6. 006. 006. 0 6.
OIIMOKHU
Boinonnenue camocmoamenvHnvix
3a0anuil (pewienue 3aoad, Hanu-
canue peghepamos, 00K1ao ) om000l56. | om00056. | om0O00oo5 |om0Oool5
o o
1. | PybestcHulit KOHMPOb 0o 30 oan- 00 10 6. 00 10 6. 00 10 6.
108
TECTUPOBAaHUE ot 0- 10 126. | ot 0- 10 46. ot 0- 1o ot 0- 1o
40. 40.
KOJUUIOKBUYM or010186. | oT01066.| or0m06 | o100 6
0. 0.
Hmozo cymma mekywe2o u py-
0eicH020 KOoHmpons 0o 706annoe 00 230. 00 230 00 246
IlepBbIit ITan (0a3o-
BbIii)ypOB€Hb) — OLIEHKA «Y/AOB- HE MeHee | He MeHee 12 | He MeHee | He MeHee
JIETBOPUTEJIBbHO» 360. 0. 126 126
Bropoii Tan (mpoaBuny- | menee 70 6.
TBI)ypOBeHb) — OLEHKA «XOpO- (51-696.) | menee 23 6 | menee 23 6 MeHee
1I0» 246
Tpernii 3Tan (BLICOKMA YPOBEHBb)
- OLIEHKA «OTJIUYHO» He meHee 70 | He MeHee 23 | He MeHee | He MEHee
0. 0. 2306 246
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TEKYIIAN U PYBEKHBIN KOHTPOJIb

IIpunoxenne Ne 3

Cemectp [Ixara oreHUBaHUS
0-35 GamoB 36-50 6amioB 51-60 6amioB 56-70 6amnoB
5 YacTuuHoe mocere- ITomHOE MM YacTH4- IlomHOE MM Yac- ITonHOE MOCEIEeHE
HUE ayAUTOPHBIX 3a- HOE TTOCEIIEHHE ay- TUYHOE TTOCEIICHNE | ayJAUTOPHBIX 3aHATHM.
uatuid. Heynosie- JIUTOPHBIX 3aHSTHH. ayIUTOPHBIX 3aHS- IlonmHoe BHITIOTHEHUE
TBOPHUTEIIBHOE BHI- YacTHaHOE BEITIOJIHE- THH. W 3aIATa TIPaKTHIe-
MOJTHEHHWE MpaKTHU4e- HHE NPAKTUYECKUX ITonHOE BEITIONHE- CKHX 3aHITUH. BEI-
ckux paodot. [Tmoxas pabot. BrimonueHue HUE MPaKTUYECKUX MOJTHEHHE KOHTPOJIb-
ITOATOTOBKA K Oalib- KOHTPOJIBHBIX padoT, pabor. HBIX pa0OT, TECTOBBIX
HO-PEUTUHTOBBIM Me- TECTOBBIX 3aJIaHUM, Brmonuenne KoH- 3aJJaHMi, OTBETHI Ha
ponpusitusiMm. CTyJIeHT OTBETHI Ha KOJIJIOK- TPOJBHBIX PadoT, KOJUIOKBUYME Ha
HE JOIMyCKaeTCs K BHYME Ha OLICHKHU TECTOBBIX 3a/IaHUH, OLICHKH «OTIIMYHOY.
MPOMEXKYTOUHOH aT- «YHOBIETBOPHUTEIh- OTBETHI HA KOJIJIOK-
TecTaluu HO». BHyM€ Ha OLIEHKU
«XOPOIIIOY.
MNPOMEXYTOYHAS ATTECTALIUA
Cemectp [Txana oueHUBaHUS
HeynosnerBopurens- Y 10BIETBOPUTENBHO Xopouo OTnuuHO
HO (61-80 6amoB) (81-90 GammoB) (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 KOHTPOJIA, Ha
JK3aMeHe He Jall
HOJIHOTO OTBETa HU Ha
OJIH BOTIPOC.

CryneHT nmeer
36-45 6aioB 1Mo UTo-
raM TeKylIero u py-
0EKHOTr0 KOHTPOJIS, Ha
9K3aMeHe AaJjl MOJTHbIHI
OTBET TOJILKO HAa OMH
Borpoc. [Ipu pemennn
3a1a4 o0yJaroumiics
JI0ITyCKaeT rpyObie
OIMOKH, TaeT HEBEP-
HYIO OIIEHKY CUTYalluH
u permiero MeHee 50 %
3a1a4.

0aJIJIOB O UTOTaM Te-
KYIIIETO U PyOeKHOTO
KOHTPOJIS, Ha SK3aMEHE
JlaJl TIOJTHBIM OTBET Ha
OJIVH BOTIPOC Y YaCTUY-
HO (TIOJTHOCTBIO) OTBE-
THWJI Ha BTOPOH.
CryneHt umeet 46-60
0aJIJIOB IO UTOTAM Te-
KYIIIETO U PyOEKHOTrO
KOHTPOJIS, Ha SK3aMEHE
JIaJT TTOJTHBIA OTBET Ha
OJIMH BOIIPOC WJIH Yac-
THUYHO OTBETHJ Ha 00a
BOIpOCa.
CTyneHT uMeer 1o
WUTOraM TEKYIIETo U
pyOEKHOTO KOHTPOJISA
61-70 GanoB Ha 3K3a-
MEHE He JaJl IIOJHOTO
OTBETa HU HA OJIUH BO-
rpoc. O0yyaronuiics
3aTpyAHSAETCS C TIpa-
BUJIBHOM OIIEHKOM
MIPENIOKESHHO 32124,
JTacT HETIOJHBII OTBET,
pemeHo 55% 3anau.

0aJIJIOB IO UTOTaM Te-
KYIIETO U PyOEKHOTO
KOHTPOJISI, HA DK3aMEHE
JaJI IIOJIHBIM OTBET Ha
OJIVH BOTIPOC Y 4aCTUY-
HO (ITOJTHOCTBIO) OTBE-
THUJI Ha BTOPOH.
Crynent umeer 61 — 65
0aJJIOB IO UTOTaM Te-
KYIIEro U pyOexHOro
KOHTPOJISI, HA DK3aMEHE
JIaJT TTOJTHBIA OTBET Ha
OJIMH BOTPOC U 4aCTUY-
HO OTBETUJI Ha BTOPOH.
Cryznent umeet 66-70
0aJIJIOB IO UTOTaM Te-
KYIIIETO ¥ pyOEeKHOTO
KOHTPOJISI, Ha DK3aMEHE
JIaJI TIOJTHBIA OTBET

ITpu pemenun 3agau
00yYaIOUICs TOKa3kI-
BaeT TBEPIbIC 3HAHUS
Marepuana, TpaMOTHO
€ro u3Jjaraet, HO JI0-
MyCKaeT He3HAYUTEITh-
HBIE HETOYHOCTH B
MpoIIecCe PEIICHIS 3a-
nay, pemeHo 70% 3agau

TOJIBKO Ha OAWH BOIIPOC.

61-70 6annoB no
UTOTaM TEKYIIETO
U pyOeKHOTO
KOHTpOJIS, Ha
9K3aMEHe Ja
MOJTHBII OTBET Ha
OJIMH BOIIPOC U
YaCcTHYHO (TI0JI-
HOCTBIO) OTBETHII
Ha BTOpoi. [Ipn
peIlIeHNH 3a1a4
MOKa3bIBAET
IyOOKHe 3HAHUS
MaTepuaa, CBO-
OOTHO UCHONb-
3yeT HeoOxo -
MbI€ (HOPMYJIBI
IIPH PEIICHUU
3a/1a4, PerieHo
100% 3amau
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