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PabGouast mporpamma mucturuimHEbl « ATomHas ¢uzuka » / coctaButenu A.X. XOKOHOB,
M.B. MacaeB — Hanpuuk: PI'BOY KBI'Y, 2023. —45 c.

PaGouast mporpaMMa TUCHUIUIMHBEI «ATOMHAsI (U3HKay MpEeIHAa3HAYCHA ISl CTYJACHTOB OYHOM
dbopmbl 00ydenus no HampasiaeHuto moaroToBku 03.03.02 dusuka (Ipoduns «Megununckas ¢u-
3UKa»), 5-To cemecTpa 3-ro Kypca.

Pabouas nporpamma coctasiieHa ¢ yuetom deaeparbHOro rocyJapCTBEHHOTO 00pa30BaTeIbHO-
ro crannapta ®I'OC 3++ Breicero oopazoBanus no HanpasieHuto 03.03.02 dusnka (ypoBeHb Oa-
KaJaBpuarta), yTBep KJIeHHOTO IIpuka3zoM MuHucTepcTBa oOpazoBanus U Hayku Poccuiickoit dene-
pauuu 7 aBrycta 2020 r. Ne 891, koropsiii 3apeructpupoBad B Muntocte PO 24 asrycra 2020 r.,
peructpaunoHHbIi Ne 59412,
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1. HeJII/I H 33241 OCBOCHUA NUCHHUITIMHBbI

Lesbr0 ocBOEHUS Y4eOHOH NUCIHUILTMHBI «ATOMHAas pusnkay (AD) aBuseTcs:

- npuoOpeTeHue 3HaHUH 1 (OPMHUPOBAHKE TIPEICTABICHUH 0 aTOMHON (U3HKE, KaK O TEOPHH, SIB-
JSIFOIEHCS pe3yabTaToM 00001eHns HAaOII0AeHUH, TPAKTUYECKOTO OIBITA M SKCIIEPUMEHTA;

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

-HAY4YNUTh HaBBIKaM PabOTHI C COBPEMEHHBIM aTOMHO-(H3HYECKHM 000PYI0BaHUEM, YTO MPEAIIOIIa-
raeT 3HaKOMCTBO C OCHOBaMHU aTOMHOM CIIEKTPOCKOIIHH.

3agayaMu TUCIUTUIMHBI «ATOMHAsT (PU3HKANSBIISTIOTCS:
- OBJIQJIETh CHCTEMOM 3HAHUII 10 aTOMHOM (PU3MKE U MPABUILHO COOTHOCHUTD COJIEPKaHUE IKCIIe-
PUMEHTAJIBHBIX 33/1a4 C 3aKOHAMU (U3UKHU aTOMa;
-3 heKTUBHO MPUMEHSATH OOIITUE 3aKOHBI I PEIICHUS 3a/1a4 B 00J1aCTH aTOMHOM (PU3UKK Ha
TpaHUIlax ¢ APYTUMH pa3jieiaMu Kypca oomei Gpusmnkw,
-CTPOUTh MAaTEMATHUECKHE MOJICTN (PU3UUECKUX SBJICHHM, UCIONB3YS JOCTYIHBII MaTeMaTH4de-
CKMM anmapar, BKJII04asi METO/Ibl BEIUMCIUTEIbHON MaTEMaTHKH,
- HCIIOJIB30BATh MPH pabOTe CIPABOYHYIO U YUEOHYIO IUTEPATypPy, HAXOAUTH Opyrue HeoOX0Iu-
MbI€ HCTOYHUKN HH()OPMAITIH.
2. Mecto aucuuminnsl B ctpykrype OIIOII BO

Huctmummaa B1.6.14.05. «Atomnast ¢usuka » Bxoaut B 010k b.1 ['ocynapctBernnoro o6paso-
BatenbHOro crangapra (PI'OC) ans cTyneHToB 04HON GopMBbI O0YUEHHS M0 HAIIPABICHUIO CIICIIH-
anpHocTh 03.03.02—"dusuka" (6akanmaBpuaT) U peamusyercs B pamkax mpoduis «MeauruHcKas
¢uzuka». K ucxoqusiM TpeOOBaHUAM, HEOOXOAUMBIM ISl U3YYCHUS JAHHON TUCIUILIMHBI OTHO-
CATCSl 3HaHUS, YMEHUS U BUJIbI I€ATEIbHOCTH, COOPMUPOBAHHBIE B IPOLIECCE U3YUEHUS TUCLUIUINH
Kypca oOuieil pu3uku, a UMEHHO pa3aenoB MexaHuka, DnekTpudyectBo, OnTuka ¢ COOTBETCTBY-
IOIMMHA J1a00paTOPHBIMH TpaKTHKyMaMu. HeoOxoammo Takxke BIIaJIeHHE METOAAMU MaTeMaThude-
CKOTO aHaliu3a U HaBbIKaMH pabOTHl HAa DBM Ha 0HOM K3 6a30BBIX SI3BIKOB MPOTPAMMUPOBAHUS
Beticuxk, [1ackans nnu Cu.

Jucuunnrna A® sBiseTcss OCHOBOM Uil U3YYEHUs CHENMaIbHBIX TUCHUIUIMH 110 Cy0aToM-
HOU Qu3uke, actpousuke, reopusznuke U GU3NKU KOHIEHCUPOBAHHOTO COCTOSIHUSI BELLIECTBA.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHHMS AUCHMILIUHBI.

[Ipouiecc M3yyeHHs] TUCHMIUIMHBI HampaBieH Ha (OPMHPOBAHUE FJIEMEHTOB CIEIYIOIIMX
komneTeHIM B coorBercTBUU ¢ PI'OC3++ BO no nHanpasienuto noaroroBku 03.03.02 dusuka
(ypoBeHB OakanaBpuaTa):

Obwenpogheccuonanvrvie KomnemeHyuu

OIIK-2.1 CocTaBisieT OTUETHI IO HAYYHO-UCCIIEA0BATEICKOM NS TEIbHOCTH, BKIIFOYAs aHAIIU3 U
00paboTKy SKCIIEPUMEHTAIBHBIX PE3YJILTATOB.
OIIK-2.2 CriocoGeH npeacTaBiIsTh PE3YJIbTaThl UCCIIEI0BATEILCKON IEATETbHOCTH Ha HAyUHBIX
KOH(epeHIHAX, BO BpeMs IPOMEKYTOUHBIX U UTOTOBBIX aTTECTALHH.
ITIKC-3.1 CnocoGeH npenoaaBaTh (GU3UKY B CpEAHEN MIKOJIE U CIEHUAIBHBIX YUeOHBIX 3aBEICHH-
X Ha OCHOBE IOJy4YEHHOro ()yH/IaMEHTaJIbHOrO0 00pa30BaHUS M HAyYHOTO MHPOBO33PEHMUS.

B pe3yabTare 0CBOCHUSI AUCHMILINHBI 00yYaIOIIMIACH T0JIKEeH:
3HaTh Qu3NUecKre U MaTeMaTHYECKHE MOJCIIU TMPOIECCOB U SIBICHUM, a TaKKe 00OpyIOBaHHE,
TEXHOJIOTMM W TPOTrpaMMHBIE KOMIUJIEKCHI, HUCIOJIb3YEMbI€ MpPU TMPOBEACHUU HCCIEIOBAHUM,
HaITpaBJIECHHBIX HA PEIICHHE 3aa91, TOCTABJICHHOW Mepe/] CTYy/ICHTOM B paMKax aTOMHOM (PU3UKH;
YmeTs GopMynupoBaTh ENU U 3a7aud MCCIEAOBAHUS, CAMOCTOSATENBHO MIIAHUPOBATH U MPOBO-
JIUTh UCCIICIOBAHUS, aHATM3UPOBATh MOJyUYE€HHBIE Pe3YyJIbTaThl U JIeJIaTh COOTBETCTBYIOIINE BBHIBO-
I6I, 0OPMIISTH HAYUHO-TEXHUYECKYIO JOKYMEHTAIHUIO;
Baaners HaBbIKaMH HAyYHOW KOMMYHUKAIIMM W WCCIIEIOBATEIIbCKOM JEATETLHOCTH B YCIOBHSIX
(YHKITMOHUPOBAHMS HAYYHO-UCCIEA0BATEIHCKUX U TPOU3BOJCTBEHHBIX KOJUIEKTHBOB.



IIpuoGpectu onbIT:
- paboTsl ¢ mprbopamMu 1 000PYAOBAaHUEM COBPEMEHHOM JIa0OpaTOPHH MO AaTOMHOM (PU3HKE;

- VICTIOJIH30BAHUS PA3IMYHBIX METOJUK (PU3MUECKUX U3MEPEHHI TI0 aTOMHOU CIIEKTPOCKOIHH U 00-
pabOTKU IKCIIEPUMEHTATbHBIX TAaHHBIX;
- IPOBEJCHUA (PU3NUYECKOTO M MATEMATHUECKOTO MOAEIHPOBAHUS C IPUMEHEHHUEM METOJI0B (pU3H-
KO-MaTeMaTUYeCKOro aHalii3a K PEHICHHI0 KOHKPETHBIX E€CTECTBEHHOHAYYHBIX U TEXHHUYECKUX
po0JieM B paMKaxX aTOMHOW (DU3UKH.

4. Conep:xaHue 1 CTPYKTYpa IUCHHUIIHHBI
4.1 Coaepxanme pa3iejioB IUCHUNIMHBI

Taonuya 1. Codeporcanue oucyuniunsl (Mooynsn) «cAmomnas pusuka», nepeuenv oyeHoy-
HBIX CPeOCcHe U KOHMPOJIUPYEMbIX KOMNEmeH YUl

Ne
pas-
nena

Haumenoanue pas-
nena

Coneprxanue pasjena

Kona xoHTpoO-
JUPyeMOoit
KOMIICTCHITHH
(wnm ee ya-
CTH)

®dopma TeKy-
IIET0 KOH-
TPOJs

2

3

4

5

BBeneunue

[Ipenmer  aromMHON  (UBHKH.
Mukpomup. Macmta6sl. ®usnka
MHUKPOMUPA - KBAHTOBasI (pr3HKa.

OIIK-2

J3,K

PaBHOBecHOE TemIo-
BOC U3JIYUCHHC B I10-
JIOCTH.

3akonbl Penes-/[xuHca u Buna.
['unioresa [lnmanka. KBantel usny-
yeHus. @opmyna Ilnanka. 3akoH
Credana-bonpiiMmana u  3aKoH
cMenlenust Bunaa.

OIlK-2

A3, K

dotord ekt

Omnsitel I'epua u Cronerosa.
YpaBHenue DitHiTeitHa. DPdexT
Komnrona. Paccesinue anekTpo-
MarHUTHOT'O U3JIy4€HUs Ha CBO-
001HOM (TIOKOSILIEMCS) IJIEK-
TpPOHE

OIIK-2

PK, ]13

KBanTOBas Teopus
CBETA.

@DOTOHBI. DHEPTUS U UMITYJIbC
¢dorona. 'unoresa ne-bpoitns.
BonHOBBIE CBOMCTBA YaCTHIL.
Omneithl [leBuccona-J>xepmepa,
Tomcona n TaprakoBckoro,
Cymkuna, bubepmana u ®abdpu-
kaHTa. Bomusl ne-bpoins. ®aso-
Bas U IpynIoBas 4CKOpOCTb BOJIH
ne-bpoita. [IpuHnun Heonpee-
JICHHOCTEM.

OIIK-2

CP, I3, K

AToM Bogopoaa 1mo
bopy.

Monens atoma TomcoHa. OnBITE
Pesepdopna. [Inanerapuas mo-
JIeNib aTOMa U pobJieMa ycToii-
YUBOCTH aTOMOB. CepHabHbIe
CIIEKTPBI U3JIYYCHUS 3aKOHOMED-
HOCTH B CIIEKTpE aTOMa BOJIOPO-
Ja.

OIIK-2

113, CP

JluckpeTHas CTpyk-
Typa aTOMHBIX YpOB-

OneiTel @panka u ['epua. Ilo-
TEHI[MAJIbl BO30OYKJIEHUS] 1 HOHU-

OIIK-2

13, K, CP.T,O




Heu

sanuu. U3oTtonuyeckuii CIBUT
aTOMHBIX ypoBHeU. Bogopono-
MOA00OHBIE UOHLI.

OCHOBBI KBAHTOBOU
TEOPHH.

KBanToBas cucrema. BonmHoBas
(dbyHKIMS, €€ CBOMCTBA. Y paBHe-
nue llpenunrepa. Cranuonap-
HbI€ U HECTAIIHOHAPHBIE COCTOSI-
Hus. [IMOTHOCTD BEpOSTHOCTH.
Omneparopsl pU3nYeCKUX BEIH-
yuH. COOCTBEHHBIE 3HAYEHUS U
coOcTBeHHBIC (DYHKITUU OTepa-
TOpoB. ["'amuibTOHNaH. DHEpre-
TUYECKHE YPOBHU CUCTEMBI CO-
CTOSIHUSI JICKTPOHA B aTOME.

OIIK-2

PK, JI3, CP
T,0

OnHOMEpHBIC 3a/1a41

OpHoMmepHbIe 3a7a4u: CBOOO-
HOE JBIDKEHHE YaCTHUIIBI; TIPSMO-
yroJibHas MOTEHIIMANbHAS SIMa;
FapMOHHYECKUI OCLIHIIIIATOP.
TynuenbHbli 3G heKT.

OIIK-2

KP, 13, T,0

OnHORNEKTPOHHBIN
aToM.

Vpasuenue llpeaunrepa c neH-
TPaJIbHO-CUMMETPUYHBIM MOTEH-
nuanom. Paznenenue nepemen-
HbIX. [Inockuit u npoctpan-
CTBEHHBIN poTaropsl. Oneparo-
pel L2, L,, BX cOGCTBEHHBIE 3Ha-
yeHusi. MOMEHT UMITyJbCa dJIEK-
TPOHA U €r0 MPOEKLMH. YTI0Bas
BOJIHOBAsi (yHKIIMS. Y POBHU
sHepruu. KBanToBble uncna [ u
mi.

OIIK-2

K, 13, T,0

AToM Bogoposa B
KBaHTOBOW TEOPHH.

PanuansHO€ ypaBHEHME U pagu-
aJbHasi BOJTHOBAs (hyHKITHS.
BonHOBBIE QpyHKIHH cTaO-
HAPHBIX COCTOSIHUM, UX CBOM-
ctBa. Bogopononono0OHble aTo-
MBI, aTOMBI IIEJIOYHBIX METAJI-
JIOB. YPOBHM DHEPTUU U KBAHTO-
BbIe yrician u .

OIIK-2

PK, 13

10

OpOuranbpHbIEe MeXa-
HUYECKHH U MarduT-
HBIM MOMEHTBI DJICK-
TpOHA.

Marsneron bopa. Dxcniepumen-
TaJbHOE ONPECIICHNE MATHUT-
HbIX MOMeHTOB. OmnbIT IlITepHa 1
I'epnaxa.Crun anektpona. ['u-
nore3a Ynenoeka u ['ayacmura.
CoOCTBEeHHBIN MarHUTHBIA MO-
MEHT 351eKTpoHa. OpOuTanbHOE U
CIIMHOBOE THPOMAarHUTHBIE OT-
HOILICHUS

OIIK-2

A3, K

11

[TonsiTEe 0 mpaBuIax
CJI0’KEHUS B3aUMO-
JIEUCTBYIOIIUX MO-
MEHTOB KOJIUYECTBA
JIBHOKEHUS.

CnuH-0opOuTAIBHOE B3aUMOICH-
crBue. TOHKas CTPYKTypa CIeK-
Tpa atoMa Bogopozaa. @opmyna

TOHKOH cTpyKTYypHI ([upaka).

OIIK-2

113, CP




12 | BexropHas moeinb Hepapxus B3auMoAeCTBHI B OIIK-2 A3, T,0
aToMma. MHOT'03JIEKTPOHHOM aTOME.
[Tpubmmxenne LS u jj-cBs3eid.
Tepm. Tonkas cTpyKTypa TepMa.
IIpaBuno untepsanoB Jlanme.
13 | ATOMBI LIEIOYHBIX OHepreTudeckue ypoBHu. Bepo- OIIK-2 P, KP
METAaJJIOB. SATHOCTH nepexona. [lonstue o
npaBuiax oroopa. Pasperiennsie
U 3allpelleHHbIe ePeXO/Ibl.
CrexTpasibHble CepUH (aTOMBI
BOJOPO/Ia, TeJIHsI, IETOUHbIX
METaJJIOB).
14 | Atom renusa cumMmeT- | CUHIJIETHBIE U TPUILIETHBIE CO- OIIK-2 I3, K
PUYHBIE U AaHTHCUM- crositaug. OOMEHHOE B3aUMO/IET-
METPUYHBIE BOJHO- CTBHUE.
BbI€ ()YHKIIHH.
15 ATOM BO BHEIIHUX Atom B MarHuTHOM noJie. Cna- OIIK-2 3, CP
NOJISIX — DJIEKTpUue- | 60e u cuiibHOoe nose. PakTop
CKO€ M MarHUTHOE. Jlanne. HopmanbHbIil 1 aHo-
MaJIbHBINA AP PEeKTH 3eeMana.
ATOM B 3JIEKTPUUYECKOM TIOJIE.
D¢ dexr HlTapka
16 MHoroanekTporabie | OOIIMe TPUHITUIBI ONTUCAHUS OIIK-2 113, PK
aTOMBI. MHOT'03JIEKTPOHHOT'O aToMa.
CuMMeTpUYHbIE U aHTUCUMMET-
pHUYHBIC BOITHOBBIE (DYHKITHH.
[TpuHIMI TOXIECTBEHHOCTH Ya-
ctull. [Tpunnun 3anpera I[aynn.
17 3arojHeHUE aTOM- DIEeKTPOHHBIE 000JIOUKHU U TTOJI- OIIK-2 13, CP, P
HBIX COCTOSIHUM 3JI1eK- | 000JI04KH. DIEKTPOHHAsI KOH(DHU-
TPOHAMH. rypauus. [lepuoaudeckas cu-
cTeMa 3JeMeHTOB. [IpaBuio
Xynna. OCHOBHBIE TEPMBI aTO-
MOB.
18 | PentrenoBckue cnek- | Ilepexonbl BHyTpEHHHUX 3JI€K- OIIK-2 13, CP
TPBIL. TPOHOB B aTOMax. XapaKTepH-
CTHUYECKOE PEHTI€HOBCKOE U3ITY-
yeHue. 3akoH Moznu. Dddekt
Oxe.
19 | Monekyna. Anuaba- | Monekyna Bogoposa. Teopus OIIK-2 13, CP
tudeckoe npuomke- | [aiitnepa-Jlonnona. Xumuue-
HUE. ckas cBs3b. KoBaseHTHas 1 HOH-
Hasl CBsA3HM. BaeHTHOCTS.
20 | KonebarensHoe 1 CrieKTphl 1ByXaTOMHBIX MOJIE- OIIK-2 PK, T,O

BpalllaTeJIbHOE JIBU-
JKEHUE s17Iep B MOJIe-
KyJax

kyn. KonebarenpHbie -
BpalarenbHble CeKTpshl. [Ipa-
BHJIa OTOOpA JIJIs IEPEX0/IOB B
JIByXaTOMHBIX MOJIEKYJaX.
OnTHyeckre KBaHTOBbIE FeHepa-
Topbl. Masepsl u Jlazepsl.




B rpade 4 npuoasTcs rianupyemblie (OpMBbI TEKYIIEro KOHTPOJIS: 3aIuTa Ja0opaTopHOi pa-
6otel (JIP), momamnuero 3amanus ([I3), komroksuym (K), pyoexnsrit kouTpoas (PK), Tectupona-
nue (T), onpoc (O) u T.1.

4.2. CTpyKTypa IMCUHUIIIHHBI
OO0mias TpyA0eMKOCTh JUCIUIUIMHBI « ATOMHAsI U3HKE» COCTaBIsAeT 4 3a4ETHBIC STUHUILIBI, BCETO
144 gaca, S1uac nexuuu, 51 yaca npakTHUECKue 3aHIATHS, 15 4acoB camocTosiTenbHas padora , 27
YaCOB KOHTPOJIbHBIC 3aHATHS.

Tabnuya 2. Obwaa mpyooemkocmy OUCUUNIUHBL cocmaesnsiem 4 3auemnvie eOUHUY
(144uaca)

Bu paboTbI TpynoemkocTsb, yac.
Scemectp Bcero

OO0uiast Tpy10eMKOCTh B 3a4. e/l. (Jac.) 4(144) 4(144)

KonrakTHasi pa6ora (B yacax): 102 102

Jlexmmm (J1) 51 51

ITpakTueckue 3anstus (113) 51 51

Jlaboparopusie paboTs (JIP)

Cemunapckue 3ansatus (C3) — —

CamocrosiTesibHasi padoTa (B yacax), B TOM 4HCJIe 15 15

KOHTaKTHasi padora:

Kypcosast pabora (KP)

Pedepar (P)

Kontpomnsnas padora (K)

CamocCTOsITEIbHOE U3YUYECHHE Pa3/IeNIOB 15 15

IHoaroroBka m npoxoxaeHue MPOMeKYTOYHOH aT- 27 27

TeCTAI[UH

Bun npomexxyTouHOM aTTecTauu JK3aMeH JK3aMeH

4.3. ConepxaHue TMCUMILUIUHBI (JIEKIIMOHHbIE 3aAHSATHA)
Tabnuuya 3. Jlekyuonnvie 3anamusn

Ne paszpne- Tema

na

1 2
Beenenue. Ilpenmer aromuoit ¢usuku. Mukpomup. Macmradsl. Pu3znka MUKPO-
Mupa - kBaHToBas (usmuka. KpaTkas ucropus 3apoxkaeHUS U Pa3BUTHS aTOMHU3MA.
OKCIEpUMEHTAJIBHBIE OTKPBITUA KOHIA 19 u Havana 20 Beka, KOTOpbIE HE YKJIa/bl-
BalOTCS B PaMKH KJlacCUYecKol Gpu3nku. — 1 yac

2 PaBHOBECHOE 2IEKTPOMarHUTHOE U3JIYYEHHUE B MOJIOCTH. 3aKOoHbI Penes-/uHca u
Buna. ['nnoresa [Inmanka. — 1 gac

3 KBantbl nznydyenus. @opmyna [lnanka. 3akon Credana-bonblimMana u 3aKkoH cMe-
menusg Buaa. — 1 gac

4 KBanrtoBas Teopust ceera. @oronsl. ['unoresa ne-bpoiinsa. BomHoBbie cBoiicTBa ya-
ctull. OnbiTel JleBuccona-/xepmepa. — 1 gac

5 Omneitel Tomcona u TaprakoBckoro, CymenHa, bubepmana u @abpukanra. BomaHsl
ne-bpoist. [IpuHiyn HeonpeneneHHoCcTH. — 1 yac

6 Atom Bozmopoaa no bopy. Mozgens aroma Tomcona. OnbiTel Pezepdopaa. Ilnane-
TapHasi MOJIeJIb aTOMa U Mpo0JIeMa YCTOHYUBOCTH aTOMOB. — 1 gac

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

8 Teopus bopa. KBantoBanne mMomenta mMmiynsca. [loctynmater bopa. Ilpunaiun co-
OTBETCTBUsI— | yac




Ne pazne- Tema

na

1 2
PentrenoBckoe m3nyuenue. @opmyna bpera-Bynwsda. Metonsr HabmoaeHUsS TU-
dpaxiun BoaH Ha kpuctamiax. Dpdexkt Komnrona. PaccesiHue 37eKTpOMarHUTHOTO
U3ITy4eHUs] Ha CBOOOTHOM (TIOKOSIIIIEMCS ) AJIeKTpoHe. — | gac

10 JuckpeTHas CTpyKTypa aTOMHBIX ypoBHE. OnbiThl @panka u ['epua. [loTeHunanbt
BO30Y)KICHHS U MOHHM3AIMH. M30TONMMYecKuii CABUT aTOMHBIX YpOBHEH. — | yac

11 Bonopogonono6upie nonsl. JHeprerundeckue cnekrpol. Monsr He+, Li++. — 1 gac

12 OcHOBBI KBaHTOBOM MexaHMKU. KBaHTOBasi cucrtema, €€ COCTOSIHUE, U3MEpPSIeMbIe
napameTpbl. BonHoBas dhyHKIUS, ee cBoiicTBa— | yac

13 VpaBuenue lpenunrepa. CranyoHapHble W HeCTallMOHapHbIe cocTosiHus. [1moT-
HOCTb BEPOSITHOCTHU Y TJIOTHOCTh MOTOKA BEPOSATHOCTU— | yac

14 Omneparops!l ¢pusndeckux BeauunH. COOCTBEHHbIE 3HAYEHUS U COOCTBEHHbBIE (YHK-
un orneparopoB. CpenHee 3HaueHHE (PU3UUECKON BeMTUYMHBL. ['aMuIbTOHMAH. — 2
yaca

15 OpnHOMeEpHBIE 3a/1a4n: CBOOOIHOE ABIDKEHHE YACTHUIIBI; MPSMOYTOJIbHAS TOTCHIIH-
ajbHas siMa. — 2 yaca

16 ["apMoHMYeCKU ocIMIUIATOp— 2 Yaca

17 OnHO351eKTpOHHBIN aToM. YpaBHeHue Lllpenunrepa ¢ HeHTpalbHO-CUMMETPUYHBIM
noteHmanoM. [lnockuit porarop— 1 yac

18 [IpocTpancTBeHHBI POTATOP. MOMEHT UMITYJIbCA AJIEKTPOHA U €ro MPOEKUHH. YT-
noBasi BoJHOBast pyHknus. KBaHTOBBIC unclia 1 ™1 2 yaca

19 Omneparopsl L2, Lz, nux coObcTBeHHbIe 3HaueHusi— 1 yac

20 ATOM BOJOpOAa B KBAaHTOBOW TeopuH. PajgnanbHOoe ypaBHEHHE U paauaibHas BOJI-
HOBasi QYHKIIMSI aTOMa BOJIOpoJia— 2 yaca

21 YpOBHU 3HEPTrUU U TIIABHOE KBAHTOBOE YHMCIJIO N. BhIpokaeHune ypoBHEH 1o opOu-
TaJbHOMY MOMEHTY. CHIeKTpaJIbHbIE€ CEPUM U3TyYEHUs aromMa Bojopoaa. — 1 yac

22 OpOuTanbHble MEXaHUYECKUN U MarHUTHBI MOMEHTHI AJieKTpoHa. Marneton bopa.
DKCIepuMEHTaIbHOE OmpeiesieHue MarHuTHBIX MoMeHTOB. OmbIT IllTepHa u I'ep-
naxa. CIiuH 3JeKTpoHa. — | yac

23 CoOCTBEHHBIN MarHUTHBII MOMEHT 3JIeKTpoHa. OpOUTaIbHOE M CHMHOBOE THPO-
MarHuTHbI€ OTHOILIEHUS. [10JIHBIII MOMEHT 3JIEKTPOHA, BHYTPEHHEE KBAHTOBOE YHC-
J0— 2 yaca

24 [lonsiTe O mpaBUJax CIOXKEHUS HEB3aUMOJCHCTBYIOIIMX MOMEHTOB KOJIMYECTBA
JIBIKEHHUSA— 2 yaca

25 Bektopnas mozaens atoma. CiuH-opOuTaibHOe B3auMopeiicTBue. ToHKast CTPYKTY-
pa criekTpa aroMa Bojopoaa. @opmyna ToHkoU cTpykTyphl (Hdupaka). Mepapxus
B3aUMOJICHICTBUI B MHOT03JeKTpoHHOM aTtome. Ilpubnmxenune LS wu jj-cszeit.
Tepm— 2 vaca

26 ATOMBI IIETIOYHBIX METAUIOB. DHEPreTuYecKkue ypoBHU. BeposTHOCTh mepexopa.
[TonsiTue o npaBuiax orbopa. PazpenienHsle u 3anpenieHHble nepexoapl— 1 yac

27 CrekTpaibHble CEpUU aTOMOB BOJIOPOJA M IIEJTOYHBIX METAIIOB. — | Hac

28 AtoMm renus. CHHTJIETHBIE W TPUIUICTHBIE COCTOSHHS. OOMEHHOE BBIPOXKICHHE.
O6menHoe B3auMoelicteue. — | yac

29 ATOM B moJie BHEIIHHX CUJl. ATOM B MarHUTHOM mosne. Cnaboe u CUIbHOE TMOoJIe.
®axrop Jlanne. Hopmanbhblil adpdext 3eemana— 1 uac

30 Cnaboe mone. CnoxHblii (aHomanbHbI) 3¢dext 3eemana. Dddext Ilamena-
baka— 1 gac

31 MHOro3eKTpoHHbIe aTOMbl. OO0INKMe MPHUHIMIIBI OMHCAHUS MHOTO3JIEKTPOHHOTO

aToMa. HpI/IHHI/IH TOXICCTBECHHOCTU YaCTHII. CI/IMMeTpI/I‘IHLIe n AHTUCHUMMCET-




Ne pazne- Tema

na

1 2
puuHble BosiHOBBIE (yHKIMU. [IpuHnumn 3anpera [laynn— 2 yaca

32 3anonHeHne aTOMHBIX COCTOSIHHI 3J€KTpOHaMH. DJIEKTPOHHbIE 00OJOYKU M IMO-
000y0uku. DnekTpoHHas KoHurypanus. [lepuomudeckas cucTeMa JJIEMEHTOB.
IIpaBuino Xynaa. OCHOBHbIE TEPMbI aTOMOB. TpaHCypaHOBBIE 3JEMEHTHI. 2 4, 4 4
c.p— 2 yaca

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

34 Monekyna. Anunabatuueckoe npubamxeHue. MojaeKysIpHbI HOH Bojopoaa. Mo-
nekyna Bogoponaa. Teopus [aittnepa-Jlongona. CrnapuBaHue 3J1€KTPOHOB. — 2 ya-
ca

35 TepMbl AByXaTOMHON MOJIEKYJIbl. XUMUYECKasi CBs3b. KoBajleHTHAs U MOHHAs CBSI-
3u. BanenTtHocts. — 1 yac

36 KonebartenbHoe U BpamiarenbHOe ABHXKEHHE siiep B Mousiekynax. CHeKTpbl JABYX-
ATOMHBIX MOJICKYJI. BparaTenbHbie U KojebaTesIbHbIe CIIEKTPHI MOJIEKYI— | yac

37 DNeKTPOHHO-KoNeOaTebHbIH-BpalaTenbHbiil nepexoa. [lpaBuna otéopa s snek-
TPOMArHUTHBIX TEPEXOJOB B JBYXaTOMHBIX Mousiekynax. [Ipunnun Opanka-
Kougona— 2 gaca

38 OnTuyeckre KBaHTOBbIE reHepaTopbl. Masepsl U ja3epbl— 2 yaca

Bcero 51 gac
4.4. Conep:xaHue TMCUMILUIMHBI (JIaDOpPaTOPHbIE 3AHATHS)
ITo 1aGopaTOPHBIM 3aHATHSAM COCTaBJICHA OTJENbHas paboyas mporpamma «O0mmii pusude-
CKUH MPAKTHUKYM TI0 aTOMHOH (U3UKE)
4.5. Conep:xanue JUCUMILIMHBI (MPAKTHYECKHE 3aHSATHS)
Taonuya 5. llpakmuueckue 3anamus

Ne Ne
Tema
3aHATUS | pas3zaelna
1 2 3
Mogenu aromoB Tomcona u Peseppopaa. PaBHoBecHOe — TemsioBoe
1 1,3 | usnyuenwue. - 2 vaca
2 ) S¢pdext Komnrona. otorddext- 2 yaca
3 3 Bonnsl ne-bpoitns. CooTHOIIEHUST HEONPEIETIEHHOCTEM-2 yac
4 4 Mopenb atroma bopa- - 2 gaca
5 KontponbHast padora Nel- 2 yaca
OcHoBHbIE MOHATHS KBaHTOBOM MexaHUKHU. OnepaTops! (PHU3HUECKUX Be-
6 5,6 nuuuH. CpeiHYue 3HaYeHMs U JUcrepeus- 2 Jaca
Onunomepusble 3aaun. [IpocTpancTBeHHBIN poTaTtop. YacTuiia B MOTEH-
7 7,8 [IUAJIBHOM siMe- 2 yaca
8 9 KBanToBas Teopus aroma Bojopoaa- 2 yaca
9 13 ATOMEI MIEJIOYHBIX METAJIOB- 2 Jaca
10 KonrtponbHas pabora Ne2- 2 yaca
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Ne Ne
3aHATHUA pa31[eﬂa

Tema

DOnexkTpoMarHuTHele mepexonbl. [IpaBuia orbopa W crnekTpajbHbIE

1 13,15 cepun- 3 yaca
MHoroaiekTpoHHbIe aTOMbl. O00JI0YKH U 1101000J0YKU. DIIEKTPOHHAS
12 koHurypamus. [lpubnmxenue LS u jj-cBsazeit. Tepm. CocrosiHue- 3 yaca
[lepuoanueckas Tabnuia 31eMeHToB. OCHOBHBIE TEPMbI aTOMOB. TOHKas
13 16,17 CTPYKTYpa aTOMHBIX CHEKTPOB- 2 yaca
14 D¢ dexrer 3eemana. OnbiT lTepHa u 'epnaxa- 2 yaca

15

KonTponbnas padora Ne 3. - 2 yaca

Bcero 32 yaca

4.6. CamocTosiTe/IbHOE M3YyYeHHE Pa3/1es10B U CHUILIHHBI
Taobauya 4. CamocmoamenvHoe usyuenue pa3z0eios OUCYUnJIUHbL

pastena Bonpocsl, BBIHOCUMBIE HAa CAMOCTOSITEIBHOE U3yYEHHE

1 2

1 DKCIepuMEHTaIbHbIE OTKPBITUS KOHUA 19 1 Hayana 20 Beka, KOTOpbIE HE YKIIa-
JIBIBAIOTCS] B PAMKH KJIACCHYECKOH (DU3HUKH

2 ®otordpexr. Onbrtel ['epria u CroneroBa. YpaBHeHue DWHIITEHHA

3 OmnsiTel ToMcona u Taprakosckoro, Cymkuna, bubepmana u
dabpukanra. Bonusl ne-bpoitns. [IpuHImnm HeonpeaeaIeHHOCTH.

4 CepuasibHble 3aKOHOMEPHOCTH B CIIEKTPE aTOMa BOAOPOJA.
KoMOWHaIMOHHBIN TPUHIIKII.
Omneparops! pusndeckux BenuanH. COOCTBCHHBIC 3HAYCHUS U COOCTBEHHBIC

5 ¢ynkuuu oneparopos. CpenHee 3HaYeHHE HUZNIECKOM BETMUNHBI.
["'amunbeTOHMAH.
OpOuTanbHble MEXaHUYECKHI U MarHUTHBIM MOMEHTBI 3JIEKTPOHA. MarHeToH

6 bopa. DkcniepuMeHTalIbHOE ONpeieieHne MarHUTHBIX MOMeHTOB. OmnbIT LITep-
Ha ¥ ['epnaxa. CrivH 251eKTpOHA

7 Hepapxus B3anMOJEHCTBANA B MHOTO3JIEKTPOHHOM aTOME.
ITpubnmxenue LS u jj-cBsazeit. Tepmbl.

8 CrexTpaibHbIe CEPUH aTOMOB BOJIOPO/Ia U MIETOYHBIX METAJIJIOB

9 [Tpunuun 3anpera [Taynu. CuMMeTpUUHbIE 1 AaHTUCUMMETPUYHBIE BOJTHOBbBIE
byHKLIUU.
3anoiHeHne aTOMHBIX COCTOSIHUM 3JIEKTPOHAMU. DIEKTPOHHBIE 000I0UYKU U

10 010007I04YKH. DIIEKTpOHHAsA KoHpurypanus. [lepuoauueckas cuctema sjieMeH-
ToB. [IpaBuio Xynna. OCHOBHbIE TepMbl aTOMOB. TpaHCypaHOBBIE 2JIEMEHTHI.

11 XapakTepuCTUUECKOe PEHTTeHOBCKOE H3iIyueHHue. 3akoH Mo3mu. D dext
Oxe.

12 Monekyna Bogopona. Teopus [Nalitinepa-Jlongona. CrniapuBaHue 3JIEKTPOHOB

13 KonebatenbHble CIEKTPHI MOJIEKYJT

14 Onrrueckrie KBaHTOBBIE T€HEPATOPbl. Ma3epsl U J1a3epsl.
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5. OueHouHbIe cpeCTBA JAJIsl TEKYILIEro U Ppy0eKHOr0 KOHTPOJIsl YCIIeBaeMOCTH
B NIPOMEKYTOYHOM aTTeCcTAlluN

KoneunbiMu pe3ynbraTaMu OCBOCHHS MTPOTPAMMBbl JUCIUILIMHBL SBISIOTCS cHOpMHUpPOBaH-
HBIC KOIHHUTHUBHBIC OCCKPUIITOPBI «BHATH», «YMCTb», «BJIAACTb», PACIIUCAHHBIC IO OTACIbHBIM
KoMreTeHIUsIM. POpMUPOBAHUE STUX IECKPUIITOPOB MPOUCXOAUT B TEUCHHE BCEro CeMecTpa Mo
JTarnaM B paMKax pa3jIu4yHOIo BUJa 3aHATHM U CAMOCTOSTENIbHON pabOThI.

B xozme u3yyeHHUs AMCUMILIUHBI IPEAYCMATPUBAIOTCS MEKYUUIl, PYOesdcHblil KOHMPOIb U
npomexcymounan ammecmauus (cmompu pacnpeoenenue 6annoe ¢ Ilpunosxcenuu Ne 2).

Ouyenounvle mamepuansl 011 meKyuieco KOHmpoaa. Llenos mexywe2o konmpous — OleHKa
pe3yIbTaTOB pabOTHI B CEMECTpe U 0OecrieueHre CBOEBPEMEHHON 00paTHOM CBSI3M, JIs1 KOPPEKIIUU
0o0y4eHHUs, aKTUBU3ALMU CaMOCTOSITENIbHON paboThl oOydaromierocs. OOBEKTOM TEKYIIETO KOH-
TPOJIS SBJSIOTCS KOHKPETU3UPOBAHHBIC PEe3yabTaThl 00ydeHus (y4eOHbIE TOCTHIKEHUS) IO JUCIIH-
TUTHHE

Texkywjuit KOHmpo1b yCTIeBa€MOCTH 00ECTIEYMBACT OICHUBAHUE XOAa OCBOCHUS TUCIIUILIH-
Hbl «ATOMHas (U3MKa» U BKIIOYACT: OTBETHl HA TEOPETHUUECKHE BOMPOCHl HA MPAKTUYECKOM 3aHs-
TUHW, PCIICHUEC MMPAKTUYCCKUX 3a4a4 U BBIIIOJIHCHUC SaIlaHI/Iﬁ Ha MPAKTUYCCKOM 3aHATHU, CaMOCTO-
TeJIbHOE BBINOJHEHNE WHAUBUAYAIbHBIX JOMALTHUX 3a/laHuil (HampuMep, pelieHue 3a1ad) ¢ oTye-
TOM (3aILUTO) B YCTAaHOBJICHHBII CPOK, HATMCAHUE JIOKJIAI0B, pehepaToB, Icce, TUCKYCCHU.

Onenka KayecTBa MOATOTOBKM Ha OCHOBAHWMU BBITIONHEHHBIX 33JaHUN BEJETCS MpenoiaBa-
TeneM (¢ OOCYXKIAEHHEM pPe3yJbTaToB), Oalljibl HAUUCISIIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3aja-
HUSL.

VYCTHBIN Onpoc SBISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB yu€Ta 3HAHUN OO0Y4YaroIIerocs Mo
TUCIUIIINHE «ATOMHasi Qu3uka». Pa3BEPHYTHIM OTBET CTyAEHTa AOMKEH MPEICTaBIsATh COOOM
CBSI3HOE, JIOTHUYECKH TOCIIEA0BATEIbHOE COOOIIECHIE Ha 3aJaHHYI0 TeMY, IIOKa3bIBaTh €r0 YMEHHUE
MPUMEHSTh OMpPE/IECIICHUS.

5.1.1. Bonpocsl no memam OucCyunIuHibl 011 YyCHHO20 ORPOCA
(koumpoaupyeman komnemenyua OIIK-2):
Tema 1:
1. Beenenue. [lpenmer atomHOM pusnky.
2. Muxkpomup. Maciitabbl. @uznka MUKpOMUpA - KBaHTOBas (PU3HKA.
3. Kpatkas uctopus 3apoxaeHUs U pa3BUTHS aTOMHU3Ma.
4. DKCIepuMeHTalbHbIE OTKPBITUA KOHIA 19 1 Hauana 20 Beka, KOTOPbIE HE YKIIAJbIBAIOTCS B
PaMKHU KJIaCCUYECKON (U3UKH.

Tema 2:
PaBHOBECHOE 2JIEKTPOMAarHUTHOE U3JTYYECHHUE B MTOJIOCTH.
3akonbl Penes-J>xunca n Buna.
I'mnote3a I1nanka.
KBaHThI U31yYeHUsI.
®opmyia [Inanka.
3akon Credana-boabpiimana
33aKkoH cMenieHus Buna.

el S e

Tema 4:
KBanToBas Teopus cBera.
DOTOHEI.
I'mnoresa ne-bpoitns.
BonHoBbIe cBOMCTBA YaCcTHII.
OmnbiThl [leBrccona-/xxepmepa.

SR D=

Tema 5:

)

Omnpitel Tomcona u TapTakoBCKOTO
Omnsitel Cymenna, bubepmana u @abpukanra.

N
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Rl

Bouns! ne-bponns.
[TpyHIMI HEONPEACIEHHOCTH.
Tema 6:

1. ATtom Bogopoza o bopy.
2. Mogens aroma ToMcoHa.
3. OmneiTel Pe3epdopra.
4. [TnanerapHast MOJIeNIb aTOMA | IIPOOJIeMa YCTOMUYNBOCTH aTOMOB.
Tema 7:
1. CepuanbHble 3aKOHOMEPHOCTH B CIIEKTPE aTOMa BOJIOPO/IA.
2. KomOuHaMOHHBIN TPUHITATT
Tema 8:
1.Teopus bopa.
2. KBanTOBaHME MOMEHTa UMIYJIbCA.
3. ITocrynatel bopa.
4. IIpuHIMI COOTBETCTBUSA
Tema 9:

SNAE D=

N

DN —

S

p—

p— — p—

W

PeHTreHoBckoe HU3IIydeHue.

®opmyna bpera-Bynbpa.

Metopl HaOMOIeHUs AU(PaKIIMK BOJTH Ha KPUCTAJUIAX.

A dexr Komnrona.

PaccesiHue 31eKTPOMarHUTHOTO U3y4YeHHs Ha CBOOOTHOM (TIOKOSIIIEMCS) IIEKTPOHE.
Tema 10:

JuckpeTHas CTpyKTypa aTOMHBIX YPOBHEH.

Onpitel ®panka u ['epua.

[ToreHuuansl BO30YX ACHUS U MOHU3AIIIH.

M30TONMYEeCcKnii CABUT aTOMHBIX YPOBHEH.

Tema 11:
Bonopomonono0Hbie HOHBL.
DHepreTu4ecKue CreKTPhI.
Wonsr He+, Lit++.

Tema 12:

OCHOBBI KBAHTOBOM MEXaHUKHU.
KBaHTOBas cuctema, ee COCTOSIHUE, U3MEPSEMBIE ITaPAMETPBI.
BonnoBas ¢ynkuus, ee cBolicTBa
Tema 13:
Vpasuenue lllpenunrepa.
CrannoHapHbIe U HECTAlIMOHAPHBIE COCTOSIHMUSL.
[1I110THOCTH BEPOATHOCTH M IUIOTHOCTH IIOTOKA BEPOATHOCTH
Tema 14:
Oneparopbl U3NYECKUX BETUUHH.
CoOcTBeHHbIE 3HAUSHHSI U COOCTBEHHBIE (PYHKIIMU ONIEPAaTOPOB.
Cpennee 3HaueHne pU3NIECKON BETUYHHBL. [ aMIIIBTOHNAH.

Tema 15:

. OnHOMeEpHBIE 3ajaul: CBOOOJHOE JBUKEHHNE YaCTUILIbI; IPSIMOYTOJIbHAS OTEHIIMAIbHAS sIMa.
Tema 16:

. 'apmMoHHMUecKHil OCHHIIATOP
Tema 17:

OIIHORJIEKTPOHHBIN aTOM.
VpaBuenue lllpenunrepa ¢ HeHTpaIbHO-CUMMETPUYHBIM MOTEHIIUATIOM.
[Tmockuit poratop

Tema 18:
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e

IIpocTpaHcTBEHHBINM pOTATOP.
MoMeHT umIyibca 3J€KTPOHA U €70 MPOCKIUH.
VYrnoBas BOHOBAs (QYHKITHSL.

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

. Oneparopsl L2, Lz, X coOCTBEHHBIC 3HAYCHUS

Tema 20:
ATOM BOZIOpO/A B KBAHTOBOW TEOPUH.
PangnansHOe ypaBHEHUE U paguanbHasi BOJTHOBAs (PyHKIMS aTOMa BOJIOPOJIA
Tema 21:
YPpOBHU DHEPIUU U INIABHOE KBAHTOBOE YUCJIO N.
Bripoxkenue ypoBHeit 1o opOUTaIbHOMY MOMEHTY.
CrnexTpanbHble CEpUU U3IYyYEHHUS aTOMa BOJIOPO/A.
Tema 22:
OpOuTanbHble MEXAaHUYECKUIT 1 MAarHUTHBIII MOMEHTBI JJIEKTPOHA.
Marneron bopa.
OKCHepUMEHTAIbHOE OIPEIEICHNE MAarHUTHBIX MOMEHTOB.
OmneiT HlTepna u 'epnaxa.
CnuH 371eKTpoHa.
Tema 23:
CoOcTBEHHBIN MATHUTHBIA MOMEHT 3JIEKTPOHA.
OpOuTanbHOE U CIMHOBOE TUPOMArHUTHBIE OTHOILICHHUS.
ITonHBIN MOMEHT IEKTPOHA, BHYTPEHHEE KBAHTOBOE YK CIIO
Tema 24:

. Ilonsatue o ImpaBujiax CJIOXKCHUA HCB3aI/IMOIleI\/JICTBYIOIlII/IX MOMCECHTOB KOJIMYUECTBA ABUKCHUA

Tema 25:
Bekropnas mozens aToma.
CrniuH-opOuTaIbHOE B3aUMOACHCTBHE.
ToHKkast cTpyKTypa CHeKTpa aToMa BOJIOpOa.
dopmyiia TOHKOM cTpyKTyphI ([upaka).
Hepapxus B3anMOJEHCTBAN B MHOTOJIEKTPOHHOM aTOME.
[Tpubnmxenue LS u jj-cBszeit. Tepm
Tema 26:
ATOMBI IETIOYHBIX METAJLIOB.
DHepreTudyeckue ypoBHHU.
BeposTHOCTB Nepexofa.
[TonsiTue o npaBuiax ordopa.
PazpenieHHble 1 3anpelieHHbIe TepeX0/ibl
Tema 27:

. CHGKTpaHBHHe CCpHUH aTOMOB BOJOPOJa U HICIIOUYHBIX MCTAJIJIOB.

Tema 28:
AToM Tenuns.
CHHTIJICTHBIC U TPUILICTHBIC COCTOSTHHSI.
OOMeHHOE BBIPOXK/ICHHE.
OOMeHHOE B3aUMOIEHCTBHE.

Tema 29:
ATOM B o€ BHEIIHUX CHIL.
ATOM B MarHUTHOM TIOJIE.
Cnaboe ¥ CHILHOE MOJIE.
®daxrop Jlanze.
Hopmanbublit 3¢ dext 3eemana
Tema 30:
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1. Cnaboe more.
2. Crnoxubiid (aHoManbHBIA) 3 dexT 3eemana.
3. Oddexr INamena-baka
Tema 31:
l. MHOro31€KTpOHHBIE aTOMBI.
2. OO01myre NpUHIUITBI ONMMCAHUS MHOTORJIEKTPOHHOT'O aTOMa.
3. [TpyHLIMI TOKAECTBEHHOCTH YaCTHLI.
4. CUMMETpUYHbIE U AHTUCUMMETPUYHBIC BOJHOBBIC (YHKIIMH.
5. ITpunnun 3anpera [aynu
Tema 32:
1. 3anojHeHNe aTOMHBIX COCTOSIHUM 3JIEKTPOHAMH.
2. DNEKTPOHHBIE 000JI0YKU U MOA000TOUKH.
3. DJneKTpoHHas KOH(UTypanus.
4. [lepuoanueckas cuctema 3J€MEHTOB.
5. [IpaBuno Xynaa. OCHOBHBIE TEPMbI aTOMOB.
6. TpaHcypaHOBBIE 3JIEMEHTHI. 2 4, 4 4 C.p
Tema 33:
1. PeHTreHoBckue CrEKTpPHI.
2. [Tepexo/ibl BHYTPEHHHUX JIEKTPOHOB B aTOMax.
3. XapakTepucTUYeCKOe PEHTICHOBCKOE U3ITyUYCHHE.
4. 3akoH Mo3mu.
5. Dddext Oxe
Tema 34:
1. Monekyna.
2. Anmnabarnyeckoe MpuOIKeHUE.
3. MouekynsspHbIil HOH BOJOPOAA.
4. Monekyia Boiopoa.
5. Teopus [NaliTnepa-JIonmona.
6. CniapuBaHue 3J1€KTPOHOB.
Tema 35:
1. Tepmbl IBYXaTOMHON MOJIEKYJIBI.
2. XuMUYecKas CBS3b.
3. KoBasieHTHast 1 MOHHAS CBSI3U.
4. BasieHTHOCTS.
Tema 36:
1. KonebatenbHoe U BpalareasHOE JBUKEHHE SIep B MOJIEKYJIax.
2. CreKTpbl 1ByXaTOMHBIX MOJIEKYJI.
3. BpamarenpHbie U KonebaTenbHbIe CIIEKTPBI MOJICKYIT
Tema 37:
1. DNEeKTPOHHO-KONeOaTeIbHBIN-BpaIlaTeIbHbII Mepexo.
2. [TpaBuiia oTGopa AJisl AIEKTPOMArHUTHBIX MEPEX00B B IBYXaTOMHBIX MOJIEKYJIaX.
3. [Tpuauun ®panka-Konaona
Tema 38:
L Ornrtuyeckre KBAaHTOBBIE T€HEPATOPBI.
2. Ma3zepsl u J1azepsl
B pesynomame ycmnozo onpoca 3nanus, odyuaiouiezoca oueHu8arOmca no cieoyiouieil
wKane:

3banna, CTaBUTCS, €CITU O0YJAFOTITHIACS:

1) monmHO M3NaraeT M3yuyeHHbIH MaTepua, 1aéT MPaBUIIbHOE ONpeieieHne PU3NIECKUX

MMOHATHH;
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2) o0OHapyXHBaeT MOHMMAaHHUE MaTepraa, MOKeT 000CHOBATh CBOM CYXKJICHUS, TPUME-
HUTH 3HAHUS Ha MPAKTUKE, TPUBECTH HEOOXOAMMBIC TPUMEPHI HE TOJIBKO MO YIeOHUKY,
HO ¥ CAMOCTOSITEIIBHO COCTABJICHHEBIE;
3) wu3maraeT MaTepuall MOCJIeI0BATEIHLHO U MPABWIBHO C TOYKH 3PSHHS HOPM JIUTEPATyP-
HOTO SI3bIKA.
26anna, CTaBUTCS, €CIIM 00yYaIOMUKCS TAa€T OTBET, YAOBICTBOPSIOIINKI TEM ke TpeOOBaHH-
siM, 9TO | JUIs1 Oaria «3», HO JomyckaeT 1-2 ommbKu, KOTOphIE caM )K€ UCIIpaBIsieT, U 1-2 HeqouéTta
B ITOCJIEIOBATEILHOCTH U SI3IKOBOM O(OPMIICHUH H3JIaraeMoro.
1 6ann, craButcs, ecinu 00yJyaromUnics OOHAPYKUBAET 3HAHHE U TOHUMAHNUE OCHOBHBIX TO-
JI0)KCHUHN TaHHOW TEMBI, HO:
1) wu3naraet mMaTepuall HEMOJHO U JOIYCKAeT HETOYHOCTH B OINPEACIICHUH TTOHATHH;
2) He yMeeT JOCTaTOYHO IITy0O0KO U J0Ka3aTelIbHO 00OCHOBATh CBOM CYXKIEHUS U ITPUBE-
CTH CBOU IIPUMEPHI;
3) wu3maraeT MaTepuall HEMOCIEIOBATEILHO U JIOMYCKAET OMUOKH B SI3BIKOBOM O(hopmiIe-
HUM U3J1araeMoro.
0 6annos, craButcs, eciiu 00y4Jaromuics oOHAPYKUBACT HE3HAHKUE OOJBbIIEH YacTH COOT-
BETCTBYIOIIETO pa3jielia u3y4aeMoro MaTepuaia, J0MycKaeT ommoOKe B (GopMyTHpoBKe.
banibl MOTYT CTaBUTBCS HE TOJIBKO 33 €JMHOBPEMEHHBIN OTBET, HO U 33 PacCPEI0TOUCHHBIH
BO BPEMEHHU, T.€. 32 CYMMY OTBETOB, IAHHBIX CTYJEHTOM Ha MPOTSIKEHUU 3aHITHSL.

5.2. Ouenounsvie mamepuanvt 011 pydericHozo KOHmpoas. Pybejicnolii KOHmMpoab OCYIECTB-
JsIeTCsl 1o 0oJiee MM MEHEEe CaMOCTOSTEIIbHBIM pa3jiesiaM — y4eOHbIM MOIYJISIM Kypca U MPOBOJIUT-
Csl TI0 OKOHYAHWH W3YYCHUs MaTepralia MOIYJIA B 3apaHee YCTaHOBJICHHOE BpeMsl. PyOekHBII KOH-
TPOJIb TIPOBOAMTCS C LIENBIO OMPEEIICHHs KaueCTBa YCBOCHUSI MaTepuana y4eOHOro MOIyJsl B Iie-
JoM. B TedeHne cemecTpa MPOBOAUTCS. MPU MAKUX KOHMPOIbHHIX MEPONPUAMUS NO ZPAPUKY .

B kauectBe (hopMm pyOEIKHOTO KOHTPOJISI MOYKHO HCIIONIb30BaTh TECTUPOBAHKE (TTMCbMEHHOE
WIH KOMITBIOTEPHOE), MPOBEICHIE KOJUTOKBUYMAa WJIH KOHTPOJBHBIX paboT. BeImomHsIeMble paboThI
JIOJDKHBI XPaHUThCS Ha Kadeape TeUeHHH y4eOHOro rojia M 1o TpeOOBAHUIO MPEIOCTaBIISATHCS B
YupapineHne KOHTpoJs KadecTBa. Ha pyOekHbIE KOHTPOJIBHBIE MEPOIPHSITUS PEKOMEHIYETCS BBI-
HOCUTH BECh MPOTPAMMHBII MaTepual (Bce pa3ienbl) Mo JUCIUIUINHE.

5.2.1. Konmponvnvie padomol 014 Kaxrcoozo Imana peimunza
(xkonmpoaupyemas komnemenyus OIIK-2):

Koumponvnas paboma Ne 1
buner Ne 1
1. OrpaHu4eHHOCTh 3aKOHOB Kilaccudeckoi (u3uku B MuUKpoMupe. [Ipumeps! (cekTpsl u3iy-
YeHUs aToMa BOJI0PO/Ia, IUCKPETHOCTh SHEPTUU aToMa). MUKPOMUD U KBAaHTOBas (PU3HKa.
2. Teopus H.bopa st aToma Bojiopoia. JHEpTHsi aToOMa BOJIOpO/Ia.

buner Ne 2
1. TerutoBoe n3nyuenue. 3akonsl Penes-/xunca u Buna.
2. Ycnexu u Henoctatku Teopun bopa.

buner Ne 3
1. KBants! uznydenus. @opmyna Ilnanka.
2. BonHoBast GyHKIMS U €€ cTaTUCTUYeCKask nHTeprnpeTanus. [IIoTHOCTh BEpOSITHOCTH JIOKAJIU-
3alMM YacTHUII.
buner Ne 4
1. ®otorddext. OnbiThl CTONETOBA.
2. IIprHIMN HEONIPEAEIIEHHOCTH U KOOpAWHATHI X 1 uMItysbca Px, sHepruu E u Bpemenu t.
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buner Ne 5
1. ®oToaddexr. YpaBHeHHE DHIITEIHA.
2. I'unoresa Jlyn ne bpoitna. @opmyna ae bpoins. [lyannsm KOpmyCKyJIsSpHBIX U BOJHOBBIX
CBOMCTB MUKPOYACTHII.

buner Ne 6
1. ®oToHBI. DHEPTHUS U UMITYIIHC POTOHA.
2. Ypasuenue penunrepa s cTaliiOHapHBIX cocTosiHui. OnepaTop ['amMmuiibTOHA.

buner Ne 7
1. KBantoBass Teopusi cBeta. DOTOHBI U €€ XapaKTEPUCTUKH.
2. Yactuna B ueHTpasbHOM Tosie. JKeCTKuM IUIOCKMH poTaTop. A3UMyTalibHas BOJIHOBas
byHKIHS.

buner Ne 8
1. I'mnoresa Jlyn ne bpounsa. @opmyna ne bpoins. [yanusm KOpHyCKYISPHBIX M BOJHOBBIX
CBOMCTB MUKPOYACTHLL.
2. Yactuna B HeHTpaJIbHOM 1osie. [IpocTpaHCTBeHHBIH poTaTop. YTI0Bask BOJHOBas (PyHKIIUS.

buer Ne 9
1. IlpuHIMI HEONIPEeIEHHOCTH [T KoopauHatel X U umityibca Py, sHepruu E u Bpemenn t.
2. KBaHTOBBIC YHCIIa ISl COCTOSTHUS JICKTPOHOB B atoMme: 1, I, my, ms 1 UX B3aUMOCBsI3H. Benu-
YHHBI, ONPEICIIIEMbIC HMHU.

buner Ne 10
1. Cnektp atoma Bosopoaa. ®opmyna banbemepa.
2. MoMeHT uMIyinbca 3JeKTpoHa B atome. OpOuTanbHOE KBAaHTOBOE YHCIIO L.

Koumponvnas paboma No 2
buner Ne 1
1. CnextpanbHble cepuu aToMa Bogopoaa. @opmyna Punbepra.
2. BonHoBast ¢pyHKIMS 4aCTUIIBI B IIEHTPATIBLHOM IOJIE B cpepuueckux KoopauHarax. Paguanb-
Hasi BOJHOBas PyHKIHS B chepuuecKrX KOOpaUHATAX.

buner Ne 2
1. Oneit Pezepdopna. Anepnas moaens aroma.
2. IIpoekuust MOMEHTa UMITyJIbca. MarHUTHOE KBaHTOBOE YUCIIO 1.

buner Ne 3
1. Ilnanerapuas mojzienps aroma. Y croiunBocTh aroMa. [locrynater H.bopa.
2. OpburanbHOE KBAHTOBOE YHCIIO [ COOTBETCTBYIOIME KBAHTOBBIE COCTOSTHUSI.

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

buner Ne 5
1. Ycnexu u Henocratku Teopun bopa.
2. YrinoBas BojgHOBasi (YHKIUS JIEKTPOHOB B aTOME BOJIOPO/A. YTIIOBas MJIOTHOCTh BEPOSITHO-
CTH JIEKTPOHOB B aTOME BOAOPOA.

buner Ne 6
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1. BonnoBast pyHKIuMS U €€ cTaTUCTUYecKas UHTepIpeTaus. [ToTHOCTh BEpOSTHOCTH JIOKAIH-
3allUX YACTHII.

2. YcioBus 3all0JIHEHUSI KBaHTOBBIX COCTOSIHUN aroMma 3JeKTpoHaMu. [IpuHImMnBe MUHMMyMa
sHepruu u Ilaynu. 3anonHeHue opOuTaNbHBIX stueek. [IpMHIMI MakcUMyMa CIMHA.

buner Ne 7
1. YpaBuenue lllpenunrepa a1 ctaiiuoHapHbIX cocTogHui. Oneparop I'aMunbToHA.
2. Onertel HTepua u I'epnaxa. Criun a5ekTpona. KBantoBoe 4ucio mis.

buner Ne 8
1. Yactuna B ueHTpainbHOM mosie. JKecTKui IUIOCKMM poTarop. A3MMyTajibHas BOJIHOBas
byHKIIHS.
2. I'unotesa Jlyn ne bpoiinsa. @opmyna ne bpoins. Jlyann3m KOpIyCKYJSIPHBIX M BOJHOBBIX
CBOMCTB MUKPOYACTHLI.

buner Ne 9
1. CuMBOJIBI KBAHTOBBIX COCTOSIHUM 1 ; 25, 2p; 3s, 3p, 3d; 4s, ....Yucmno
AJIEKTPOHOB , 3aNOJIHSFOIIUX KBAaHTOBBIC COCTOSHUSA S, P, d ....
2. ®oTtorddext. YpaBHeHue DUHIITEHHA.

Buner Ne 10
. llepnonnueckas cucrema snemeHToB J[.1M1.Mennaeneena.
. TertmoBoe u3nyuyenue. 3akonsl Penes-/[xunca u Buna.

N —

Koumponvnas paboma Ne 3

buner Ne 1
. Onbitel Tepna u I'epnaxa. Criun snexkTpoHa. KBaHTOBOE UMCIO M15.
. Kantel nznyuenus. @opmyia [Lnanka.

N —

buner Ne 2
1. OrpaHU4eHHOCTh 3aKOHOB Kilaccuueckol (u3uku B MUKpoMupe. [Ipumepsl (CeKTpsl U3Iy-
YEHUs aTOMa BOJIOPOJIa, JUCKPETHOCTh PHEPTUU aToMa). MUKpOMUD U KBaHTOBas (pu3MKa.
2. Cnektp aToma Bopopoaa. ®opmyna bansmepa.

buner Ne 3
1. TermoBoe uzmydeHue. 3akonsl Penes-I>xunca u Buna.
2. IInanerapnas Mmozens aTroma. Y cronunBocTs atoMa. [loctynarer H.bopa.

buner Ne 4
1. ®oroaddext. OnbiTel CTONETOBA.
2. BonHoBast pyHKIUA U €€ cTaTUCTUYecKas uHTepnpeTanus. II0THOCT BEpOSTHOCTH JIOKAIH-
3allUY YacTHII.

buner Ne 5
1. ®oroaddext. YpaBHeHHEe DHHIITEHHA.
2. Ilepnoanueckas cuctema snemeHToB J[.M1.Menneneena.

bumer Ne 6
1. CuMBOIBI KBAHTOBBIX COCTOSIHUM 15 ; 25, 2p; 3s, 3p, 3d; 4s, ....Yucno
AJIEKTPOHOB , 3aTOJHSAIOMINX KBAaHTOBBIE COCTOSHHSA S, p,d ....
2. CnekTpanbHble cepun aToMa Bogopoaa. @opmyna Punbepra.
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buner Ne 7
1. Teopust H.bopa muist atroma Bojjopoaa. DHeprus aToMa BOAOpO/a.
2. Hucno 31eKTPOHOB COOTBETCTBYIOIIUX TJIABHOMY /1, OpOUTATIBLHOMY [ 1 CHUHOBOMY 11 KBaH-
TOBBIM HHCJIaM.

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

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

bunier Ne 10
1. Ycnexu u Henocratku Teopuu bopa.
2. Ypasuenue Lllpeaunrepa mig ctaiiuoHapHbIx cocTosHui. Oneparop I'aMunbTOHA.

5.2.2. Ouenounvie mamepuanvi: munogwle 3a0auu 0isA Kaxco020 Imana peiumunza
(konmponupyeman komnemenyua OIIK-2):

Nel
OHeprus cBsi3u eKTpoHa B aToMe He paBHa 25,6 3B. Hailitu sHepruto, Heo0XoauMyo 1j1s yaaie-
HUS 000X IIEKTPOHOB U3 3TOT0 aroma. E1=-13,6 3B s atoma Bogopoaa.

Ne2
Onpenenuts JUIMHY BOJTHBI A (POTOHA, HMITYJIEC KOTOPOTO PABEH UMITYIILCY aTOMa BOJOPO/A IIPH

temnepatype 300 K. Macca atoma Bogopoaa mu=1,2-1027 xr
Ne3
OnpenenuTh SHEPTUIO JIEKTPOHA aTOMa BOJOPOJA, €CIU pajualibHas BOJHOBAas (YHKIMS HMEET

BUI R (r) = Ae o7 ,ao — paanyc 60pOBCKOM OpOUTHI.
Neq

KBanToBsie uncia S u L paBHBI cooTBeTCTBEHHO 2 U 3. CKOJIBKO M KaKMX KBAaHTOBBIX 4Hcel I Mo-
JKET UMETh aTOM.

Ne5
KBanToBsie uncna S u L atoma paBHbI cOOTBETCTBEHHO 1 1 3. CKOIBKO M KaKUX KBAaHTOBBIX uncen [
MO>XET UMETh aTOM.

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

R( r) = Ae_% (1 - 2Lj ,ao — paauyc 1-oii 60poBCOKIT OPOUTHI.
a

Ne7
[locTpouTh 3HEpPreTUYECKUE YPOBHHM aTOMa JIUTHUS B CHUJIBHOM MAarHUTHOM TOJI€ JUIsl COCTOSIHHMA
3p,, u3d
hoTh
Ne8
Onpe/euTh MOTHBI MOMEHT HMITYJIbCa aTOMa C IEKTPOHHOI KOHpUrypamuei 2s°2p'

NeQ
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OnpeneuTh NOMHbI MOMEHT UMITYJIbCa aTOMa C SIEKTPOHHOM KoHdurypanueii 1s*2p'3d!

NelO
[TocTpouTh 3HEpreTUUecKUe YpOBHHM aToMa JIMTUS B CUJIBHOM MAarHUTHOM IIOJIE€ JJIi COCTOSHUI
2s %,2 p Y nu2 p%

Nell
OnpenenuTth MONHBI MEXaHUYECKHIT MOMEHT aTOMa HaTpuUsl C BAJIEHTHBIM JIEKTPOHOM B COCTOSI-
HUU N=5

Nel2
OnpenenuTs NOJHBIA MEXaHUYECKUH MOMEHT aToMa KaJlusl ¢ BJIGHTHBIM 3JICKTPOHOM B COCTOSIHUU
n=4.

Nel3
B cnexkrtpanpHOl cepuu aTomMa BOAOPOJA M3BECTHBI JJIMHBI BOJH Tpex auHuid: 97,26; 102, 58;
121,57 am. OnpenenuTs JUIMHBI BOJIH APYTUX JIUHHUM CHEKTpa.

Nel4
Ornpenenutb MOJHBIM MEXaHMYECKUH MOMEHT aTOMa HATPUs C BAJICHTHBIM 3JIEKTPOHOM B COCTOS-
HUU n=3

Nel5
Onpenenuth YHEPreTUYECKUE YPOBHU aToMa JIMTHUS B CUJILHOM MAarHUTHOM TOJE JUISl COCTOSTHUI
ZS%,Z p Y u2 p%

Nel6
OnpenenuTh MOMHBIA MEXaHUYECKUII MOMEHT aTOMa HaTpUs C BAaJCHTHBIM AJIEKTPOHOM B COCTOSI-
HUHM n=4

Nel7
Onpenenutb, KakMe U3 MEPEUUCICHHBIX TEPEXOJ0B 3alpelleHbl MpPaBWIAMH IE€pexojia
ZD% - 2P%,3P2 — 25% u’F, > P,

Neol8
Onpenenuth, Kakhue W3 MEPEUMCICHHBIX TIEPEXOJOB  3alpelIeHbl IMPAaBWIOM  Iepexoja
’D,, >°P,,’B—>?S,,u’F,>’P,
% b2 P
Nel9
Pabota BbIXOna AekTpoHa nutus 2,46 5B, a kpacHas rpanuia ¢pororddexra nesus 6,39 am. Onpe-
JENUTh KpacHyro rpanuily Gporodddexra nutus, eciiu padoTy Beixoa 1e3us 1,62 3B.
No20
Haiitn Hanbonee BeposSTHOE pacipeleleHre JIEKTPOHa OT siipa aToMa BOAOPOJA, €CIH pagualib-

r

Hasi BOJTHOBAsS (PYHKITUS R(r) = Ae *p’

Ne21
[TocTpouTh 3HEpPreTHYEeCKUEe YPOBHU M CHEKTpaJIbHbIE JMHUU aTOMa HATpPUs C YYETOM TOHKOU
CTPYKTYpBI JUIsl Iepexojia U3 COCTOSsIHUS 3S B 3p

Ne22
Bpruncauth pa3HOCTh IJIMH BOJH MEXAY TOJOBHBIMH JUHUSIMU cepuil banbmepa u Jlalimana ns
atoma Bogopoaa R=1,210" m..

Ne23
[locTpouTh >HEpreTUYeCKWe YPOBHU U CIEKTPAJIbHBbIE JIMHUM aTOMa JIUTUS C Y4€TOM TOHKOM
CTPYKTYPBI U1l COCTOSIHHM 3S3p.

Ne24

CKOJIBKO CHEKTPaJIbHBIX JUHUN OYyAET MCIYCKaTh BOJIOPOJ, KOTOPHIH BO3OYKIEH 0 dHEpreTuye-
CKOT0 ypoBHsI n=4?
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No25
KBanrtoBsie uncna S u L paBHBI cOOTBETCTBEHHO 2 U 4. CKOJIBKO M KaKMX KBAHTOBBIX yucen I Mo-
JKET UMETh aTOM?

No26
Ornpenenutb MaKCUMaJIbHBI MEXaHUYECKHIT MOMEHT HAaTpHsl C BAJICHTHBIM 3JICKTPOHOM B COCTOSI-
HUU n=4.

No27
OnpenenuTh SHEPreTUYECKHe YPOBHU aTOMa HAaTPHUsI B CUJIBHOM MAarHUTHOM IOJIE JJIsi COCTOSTHUM

3S i 3Py2 ,3S %,
No28
OnpenenuTthb MONHBIN MEXaHUYECKU MOMEHT HAaTPHsI C BaJICHTHBIM 3JIEKTPOHOM B COCTOSIHUM N=5
No29
KakoMy ayieMeHTy MpUHAIJIEKUT BOJAOPOAONOAOOHBIN CIEKTpP, AJUHBI BOJH JHHUIA KOTOpOro B 4
pa3a Kopoue, 4eM y aTroma Bojopoaa’?
Ne30
OmnpeieuTh NOMHBIM MOMEHT UMITYIIbCA aTOMA C 2JIEKTPOHHOM KoHdurypanueii 2s'2p*3d!
Ne31
Haiitu Haubonee BeposiTHOE pacCTOSIHME JJEKTpOHAa OT sapa aroMa BOJOpOJA, €ClU

.
Sa, 4 o o
y/(r) = Ae "“r" ,ao — panuyc niepBoii OOPOBCKOI OPOUTHI, A — MOCTOSIHHAS

No32
Haiitu Hamboyiee BEpOATHOE PACCTOSHUE OJCKTPOHA OT sjApa aroMa BOJIOPOJA, ©CIU

r

3qy 2 o o
7% (r) = Ae "“r”,ao — paguyc nepBoii OOPOBCKOI OpPOUTHI, A — MOCTOSIHHAS

Kpumepuu ¢opmuposanus oyenoxk no 3a0anusam 0asa camoCmosmenvHol padomsl cmy-
denma (munoevle 3a0aHUl):

«omauunoy (_S_ 6ansnoB) - oOyyaroLuiics mokasain riryooKkre 3HaHHMs MaTepualia Mo 1MocTaB-
JICHHBIM BOIIPOCAM, TPAMOTHO, JIOTUYHO €r0 M3JIaraer, CTPYKTYPHPOBAT H JIe-TAIM3UPOBal HHMOp-
Malluio, n3berast poCcTOro MOBTOpeHHs MH(opMalMu U3 TeKcTa, HHpOopMalMs Mpeji-cTaBlieHa B Iie-
pepabotanHoM BHJie. CBOOOTHO MCTIONB3YET HE0OXOAUMbIE (POPMYJIBI IIPU PELICHUH 337a4;

«xopoutoy (_3 6anna) - oOyyaromuiics TBep0 3HaeT MaTepuall, IpaMOTHO €ro MU3JIaraet, He
JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B MPOIIECCE PEIICHUS 3a/1ay;

«yooenemeopumenvroy (_1-2_6amnoB) - o0y4aromuics MeeT 3HaHU OCHOBHOTO MaTepHa-
JIa IO TTOCTABJICHHBIM BOTIPOCaM, HO HE YCBOWII €T0 JIETaleH, TOMyCKaeT OT/IeIbHbIE HETOYHOCTH TIPH
pEeLIeHUH 3a/1ay;

«Heyooenemeopumenvhoy (0 0aTOB) — 00YUAIOIIUIICS AOMYyCKAeT TpyObie OTMOKU B OTBETE
Ha MOCTABJICHHBIE BOIPOCHI U MPH PEIICHUH 33/a4.

5.2.3. Ouenounvie mamepuanvi: Tunoevie mecmoegvle 3a0anus no OUCUUnIUHe (KOHmMpoaupyemas
komnemenyusa OIK-2). Iloanstii nepeuens mecmogvix 3adanuii npeocmagien_e JOUC —
http://open.kbsu.ru/moodle/course/view.php ?id=1249

Tecm — cucTemMa CTaHJIAPTU3WPOBAHHBIX 3aJaHHUK, MO3BOJIIONIAS aBTOMATH3HPOBATh IMPO-
HEeAypY U3MEpEeHHs YPOBHS 3HAHUN U YMEHUHN CTYJCHTA.

Nmeertcs 6aHK TecToB, mpomrennuii sxkcneptudy. bank cogepxurt 6omee 300 TectoB. Tectu-
pOBaHME CTYACHTOB MPOBOJIUTCS 3 pa3a B CEMECTp Mo pacnucanuio. KommokBuym mpoBoauTcs 3
pa3a B cemecTp.

1. KT=1

CBs3b MCKAY KBAHTOBBIMHU YHCJIaMHU N U f .
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O /= ,2,...,0 I:IK:O,H, , tn
O £=0,1,..n-1 O £=1,2,...n1
2. KT=I
KBanToBoe uucio IMPOCKI MU CIIMHA 3JICKTPOHA Ms IPUHHUMACT 3HAYCHUA:
0Jo1,23,.. 0 1/2,3/2,5/2, ...
o -1,-2,-3,... 0 -1/2, %
3. KT=1
Jnst n=3 BO3MOXHEI CIICIYIOIIUE 3HAYCHUS £ U m,:
U £=123 m =+1,£2,+3 0 £=0,12, m =0£1+£2
0 #4=0,1,3, m, =0,+1,+3 U7=12 m =+1,+2
4. KT=1

Ecnu BHyTpeHHEee KBaHTOBOE YMCIIO B aTOME BOJIOPOJIA j=3/2, TO COOTBETCTBYIOIIUH ITOHBIA MO-
MEHT UMIIYJIbCa PABEH:

V11 V15 V17 V19

O —h 0 —n 0 —n 0 —n
2 2 2 2

5. KT=1
Hopmanehsiit 23pdexT 3eemana uMeeT MECTO, KOTAa aTOMApHBIH Ta3 HAXOAUTCS MO IeHCTBHEM:
L] o4eHb CHIIBHOTO MarHUTHOT'O MTOJIS L] oueHb c1a00r0 MarHUTHOTO TOJIS
L] mepeMeHHOTr0 MarHUTHOTO TTOJISI L] cCHIIBHOTO DIICKTPUYECKOTO MOJISt

6. KT=1
B kBaHTOBOM cocTOsIHMM 3P MOKET HaXOAUTHCS MAKCUMAJILHOE YUCIIO 2JIEKTPOHOB!
02 14 M6 018 118

7. KT=1

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

U Li=0, Ls=0, Ly=0 0 Li=1, Ls=0, Ly=1
U Li=0, Ls=1, Lj=1 U Li=0, Ls=0, Lj=1
8. KT=2

+ +
DHeprusi OTpbIBa ANEKTPOHA OT MOHA He (aHEeprusi MOHU3ALUU He ), HAXOJISAIIETOCS BO BTO-

POM BO30YXKJIEHHOM COCTOSHUH (B 2B) (‘E1‘ =13,6¢eV):
] 10,24 ] 8,14 L 6,04 O 4,12

9. KT=2
MakcumanbHO€E YUCII0 3JEKTPOHOB B COCTOSTHUH C TJIABHBIM KBAaHTOBBIM YHCIIOM N=3:

Ll 18 Ll 16 L] 20 Ll 12
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10. KT=1

DHeprust HOHU3aLUU aToMa BO10poia Euon B IEpBOM BO30YXIeHHOM cocTosiHuu (n=2) (B 3B):
0 6,4 0 10,2 034 0118

11. KT=1

BHYTpeHHCC KBAaHTOBOC LII/IC.]'IOj CBA3aHO C 0p6I/ITaJ'IBHBIM (g) N CITMHOBBIM (f s = 1/ 2) KBAaHTO-

BbIMHU YHUCJIaMU:

O +7, O (x4
12. KT=1

R ofl-1,

N

[IpocTpaHCTBEHHOE KBAaHTOBAaHUE IOJIHOIO MOMEHTA MMITYJbCA 3JEKTPOHHOM 0005104kM aToMa J
COCTOMT B:

L] TMCKpEeTHOM W3MEHEHHH O BETUUUHE

L] HenmpepbIBHOM N3MEHEHUH IO BETMUUHE

[ IMCKpeTHOM H3MEHEHHH OPUEHTAIMH J B IPOCTPAHCTBE

L] HempepbIBHOM U3MEHEHHH TI0 HAITPABJICHHUIO

13. KT=1

3
HOJ'IHOMy MOMCHTY UMITYJIbCa 3JICKTPOHA 7 h COOTBETCTBYCT MUHHUMAJIbHOC BHYTPCHHCC KBAHTO-

BOC YHUCIIO j:
L% Ll 52 Ll 372 Ll 72

14. KT=1
B onbitax Illtepna u I'epiaaxa no onpeneneHno MarHUTHOIO MOMEHTa aTOMa ObUIM UCIIOJIb30BaHBbI:
L] [TocTostHHOE MarHUTHOE IOJIE L] ITocTostHHOE 2JIEKTPHUYECKOE MOJIe
L] CuibHO HEOTHOPOIHOE MAarHUTHOE T0JIe L] CuitbHO HEOTHOPOIHOE IIIEKTPHUYECKOE
nose

15. KT=1
CoryacHo npuHIMITYy 3anpeTa [layiu B 0IHOM KBAHTOBOM COCTOSIHUM MOTYT HaXO/UThCS:
L] nBa smekTpoHa L] onxuH 371eKTpoH L] Tpum anexTpoHa L] geTsIpe aMeKTpO-
Ha

16. KT=1

CornacHo npunnuny 3ampera [laynu B COCTOSHUM € TOTHBIM HAOOPOM KBAaHTOBBIX YHCEIN
{n, £,m,,m } MOT'YT HaXOJIUThCS:

)

L] 1 anektpoH L] 2 anekTpoHa
L] 3 anexkrpoHa L] 6 a1ekTpoHOB
17. KT=2
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[TonHas 3HEPTHUs FIEKTPOHA B OCHOBHOM COCTOSIHMH BOJIOPOIOTIOIOOHOTO HOHA He" (82B)
(|E|=13,6€V):
L] -27,2 L] -44,6 ] -60,4 L] -544
18. KT=2

Pamuyc opOuthl anmekTpoHa BO30OykIeHHOro aroma Bogopona ¢ n=100 cocraBmser (B cM)
(r1=0,053 am):

10,5310 10,5310 [10,5310°° 10,53:10°

Kpumepuu chopmuposanus ouernox no mecmoevim 3a0aHusIM:
(5 GayToB) — MOJTy4ar0T 0OyYaIONIUECs ¢ MPABUIBLHBIM KOJMYSCTBOM OTBETOB HAa TECTOBBIC BOIPO-
cel. Bemmonneno 90 - 100 % npeuioxkeHHbIX TECTOBBIX 3aaHUii;
(4 6ayna) — momy4aroT 00yJaromuecs ¢ MPaBUIbHBIM KOJIUYECTBOM OTBETOB HAa TECTOBBIC BOITPOCHI
—70-89 % ot o0mero oobeMa 3aJaHHBIX TCCTOBBIX 3aIaHHUMT;
(3 6amia) — moytyyaroT o0yJaroIuecs: ¢ NPaBUIbHBIM KOJUYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI
— 50 -69% ot 00111€TO 00BEMA 3aJaHHBIX TECTOBBIX 3aJaHHUIH;
(2 6ama) — mostyyaroT o0yJaroIuecs: ¢ NPaBUIbHBIM KOJUYECTBOM OTBETOB HAa TECTOBBIE BOMPOCHI
— MeHee 30-49 % ot o01iero o0bema 3aJaHHBIX TECTOBBIX 3aJaHUM.
(1 6amn) — monmy4arot o0yJaroIuecs ¢ MPaBUIbHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIE BOIIPOCHI —
Menee 10-29 % ot o01iero oobema 3aJaHHBIX TECTOBBIX 3aJaHUM.

3.3. Ouenounvie mamepuavl 011 NPOMEHCYNIOUHOU AMMECHAUUU
(konmponupyemas komnemenuus OITK-2)

L]envio npomescymounvix ammecmayuil N0 JUCHUILIMHE SBJISIETCS OLIEHKA Ka4eCTBAa OCBOE-
HUS TUCHMITIMHBI 00y4atOIIMMHUCS.

[IpomexyTouHas arrecTanus NpeaHasHauyeHa sl 0ObEKTUBHOIO MOATBEPKACHUS U OLICHU-
BaHUs JIOCTUTHYTBIX DPE3YJIbTAaTOB OOyuYeHHs IOCIE 3aBepLICHHs H3y4eHUs IUCHMILIMHBL Ocy-
IIECTBJISIETCS B KOHIIE CEMECTpa U Mpe/ICTaBIseT CO00M UTOrOBYIO OLEHKY 3HAHUMN MO JUCLUIIUHE
B BHJIC IIPOBEACHUS 3a4eTa.

[IpomexyTouHas aTTecTanusi MOXKET MPOBOJUTHLCS B YCTHOM, MUCbMEHHOU Qopme, U B op-
Me TecTupoBaHus. Ha npomexxyTounyro aTTectanuio otBoaurcs 10 30 Gaios.

5.3.1. Bonpocwl K 3K3ameny no oucyuniune
Konmpoaupyemas komnemenuus OIIK-2

1. ®usuka Mukpomupa. OTpaHMUYEHHOCTb 3aKOHOB KJlacCM4eCcKOW (u3uku. Muxkpomup u
KBaHTOBas (pU3HKA.

2. TennoBoe usznydenue. 3akoHbl Penes-/lxunca u Buna. Kantsl usnydenus. dopmyna

Ilmanka.

®dotorpdext. OnbrTel CTONETOBA. YpaBHEHNE DUHINITEHHA.

4. Dddexr Komnrona. PaccessHue 31€KTPOMAarHUTHOTO H3IYy4YEHHS Ha TOKOSIIEMCS 3JeK-
TpoHe. KOMIOTOHOBCKHIT CABUT JJIMHBI BOJIHBI.

(98]

5. ®otoHbI. DHEPrus U UMIYNbC (HOTOHA.

6. T'mnoresa Jlyn ne bpoiins. @opmymna ne bpoiimns.

7. Omnswitel JleBuccona-/xepmepa, Tomcona u Taprakosckoro, Cymuna, bubepmana u ®aob-
pUKAHTA.

8. IlpuHuun HeonmpeaeneHHOCTH JUIsl KOOpAuHAT U ummynbca (X u Px), sneprun u Bpemenu (E
U t) uap.

9. Arom Bonopona. CieKTpalibHble CEpUU aTOMa BOJIOPOJIA.
10. OnbiT Pezepdopna. SAnepnas moaens aroma. Y CTOMYUBOCTD aToMa.
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11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.
26.
27.
28.

29.
30.
31.
32.

33.

34.
35.

36.
37.

38.
39.
40.
41.
42.

43

[Toctynarsr H.bopa. KBanTOBaHME MOMEHTA UMITYJIbCA DJIEKTPOHA.

Teopus H.bopa nist aroma Bo1opojia ¥ BOJOPOIAONIOA00HBIX aTOMOB. Y CIIEXU W HETOCTATKH
Teopuu bopa.

Omnbitel @panka u ['epia. [ToTeHman Bo30yKIeHNS U HOHU3AINH aTOMA.

WuTepnperanus BOIHOBOH (QYHKIUH.

Omneparopsl puznyeckux BeanunH. OnepaTopbl UMITyJIbca U ['aMuIbTOHA.

VYpasuenue Llpenunrepa it CTAMOHAPHBIX COCTOSHUIN. DHEPrUsl U BOJIHOBASL (DYHKIIHAL.
Yactuia B 06CKOHEYHO TIIYOOKOM IMOTEHIIUAILHOM sMe.

[TpssMoyToNbHBIN MOTeHIMANBHBINA O6apbep. TyHHENbHBIH YD HEKT.

I"apmonunyeckuit ocuusuisitop no treopuu Lllpenunrepa.

XKectkwuii mutockuit poratop. [IpoctpancTBeHHbIi poTaTop. YTi0Bas BOJIHOBAS (QYHKITHS.
MowmenT umnyinbca snektpona. [IpoctpancrBeHHOe kBaHTOBaHUe. KBaHTOBBIE uncna [ u my.
Atom Bojopona no teopuu lllpenunrepa. YpoBHM 3HEPruu U ri1aBHOE KBAHTOBOE YHUCIIO A.
PanuanbHas BoiHOBas (yHKLMS, paclpesesieHue MIOTHOCTU BEPOSITHOCTH JJIEKTPOHOB B
aToMe BOJOPOJa.

CriekTpbl aToMa BOJOPO/1a M BOJOPOA0NOI00HBIX HOHOB.

MexaHn4eCcKUil 1 MarHUTHBIM MOMEHTHI aTOMa.

Omneitel ltepua u INepnaxa. Cnun snekTpoHa. CIMHOBOE KBAHTOBOE UUCITIO Mis.
CrimH-0pOuTaIBPHOE B3aUMOCHCTBUE U TOHKAS CTPYKTYpa CIEKTpa aToMa BOJIOPO/a.
Bonopononono6Hbie aTOMBI. ATOM IIEIOYHBIX METaIOB. DHEpreTHueckre ypoBHU. KBaH-
TOBBIC urcia n,lum;. [lonpaBku Punbepra (kBaHTOBBIC e(hEKTHI).

CriekTpbl aTOMOB IIEJI0YHBIX MeTaiuioB. [IpaBuio orGopa.

AToM B MarHUTHOM 1ioJie. D dexT 3eemana. Muoxutens Jlanne.

MHorosneKkTpoHHble aTOMbl. KBaHTOBBIE COCTOSIHUS Yepe3 i, [, my u mi.

[Tpunuun TtoxnaecTBeHHOCTH 4acThll. CUMMETPUYHBIE U AHTUCUMMETPUYHBIE BOJIHOBBIE
byukuu. [Mpunnun [laymnu.

®u3nyeckue OCHOBBI NEpUOANYECKOM cucteMbl aemeHToB J.M.Menneneesa. [IpnHumn
MUHUMYMa 2Hepruu U npuHiun [laymu. DneKTpoHHbIE CIOU U 000JIOUKH aTOMa, UX 3aroJi-
HeHue. [Ipuanun XyHna.

[Tepuoaunueckas cuctema 3nemeHTOB. Ileproas! u rpynmel. [lepexonHblie 271€MEHTEI.
Pentrenosckue syun. Topmo3Hoe H3nydeHue. B3aumMonelcTBUE pPEHTIEHOBCKOIO H3JIyde-
HUS C BEILIECTBOM.

Xapaxrepuctudeckue usnydeHus. CrieKTpaibHble CEpUU.

YpoBHu 3Heprun aroma renus. CUHIIIETHBIE U TPUILIETHBIE TepMbl. CIIMHOBBIE BOJIHOBBIE
(GYHKIHIH.

Mounexkyibl. Tunsl cBa3u. MoiekyinspHas cBa3b. FloHHas CBA3B.

Mognekyina Bogopoaa. KoBasieHTHas CBSI3b.

BpamarenabHble CIEKTPBI MOJIEKYIL.

KonebaTenbHble CIEKTPHI MOJIEKYJI.

OnTuueckue KBaHTOBBIE reHepaTopbl. [IpuHIMI paboThI 1a3epoB.

. lnamarneTusM, napaMarHeTusm, (peppoMarHeTusm.

5.3.2. 3a0auu Kk r3x3ameny no oucyunaune Konmpoaupyemas komnemenuyus OIIK-2
Nel

OHeprus cBsi3u 37eKTpoHa B atome He paBHa 25,6 3B. Haiitu sHepruto, HeoOxonumyro 1 yaane-
HUS 000X AIIEKTPOHOB U3 3TOro aroma. E1=-13,6 3B s atoma Bogopoaa.

Ne2

Ornpenenutb SHEPTHUIO CBS3HU 2s! anektpoHa Li, ecnu kBaHTOBBIM gedext o(0)=0,41.

Ne3

OHpCIleJ'II/ITL OHEPIrHUI0 JJICKTPOHA aToOMa BOAOPOAa, €CIIU paJdudlibHasd BOJIHOBAsA (IJYHKI_[I/ISI UMECT

r

Bua R, (r)=Ae *“r ,ao— pamnyc GOPOBCKOH OPOHTHL.
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Neq

Onpenennts 3Hepruo cBs3u 3s! smexrpona Na, ecnu kBanToBBIA nedexr o(0) = 1,37.
Ne§

OnpeiennTh MOTHBIA MOMEHT HMITYJIbCA aTOMA C NEKTPOHHOMN KoHdurypanueii 1s*2s! 2p?.
Ne6

OmnpeienTh MOMHBIH MOMEHT HMITYIIbCA aTOMA C NEeKTPOHHOMN KoHdurypanueii 1s>2p?3s!.
Ne7

[TocTpouTh SHEpreTUYECKUE YPOBHU aToMa JUTUS 1Jid coctoauui n=4 u [=0,1,2,3.

Ne8
OnpenenuTb SHEPTUIO U MOJHBIA MEXaHWYECKUH MOMEHT aTOMa HATPUs C BaJICHTHBIM 3JICKTPOHOM
B COCTOSIHUU N=3.

Ne9
OnpenenuTb YHEPTHUIO U MOJHBIA MEXaHUYECKUH MOMEHT aTOMa HATPHs C BaJICHTHBIM 3JIEKTPOHOM
B COCTOSIHUU n=4.

Nel0
Onpenenuth, Kakue W3 TEPEUUCICHHBIX MNEPEXO/]0B 3ampelmieHsl npaBmioM nepexoaa 4d—3f,
4d—3d, 4d—2p, 4d—3s

Nell
Pabora Brixona amekTpoHa 1e3us 1,62 3B, a kpacHas rpanuna porodddexra utus 426 am. Omnpe-
JEIUTh KpacHyIo rpanuily Gporodddexra 1e3us, eciu padoTy Beixoja 1utus 2,46 3B.

Nel2
Haiitn Hanbosee BeposiTHOE paciipelielieHHe 3JEKTPOHa OT sijipa aToMa BOJAOPOAA, €CIH paaralib-

r

.
Has BOJHOBas QpyHKuusA R (r) =Ae *p’

Nel3
[TocTpouTh 3HEpPreTUYECKHUE YPOBHU M CHEKTPaJbHbIE JIMHUM aToMa HaTpusl 0e3 ydera TOHKOM
CTPYKTYpBHI JUtst cocTostHuA 3s3p3d.

Nel4
Beruucnuth pa3HOCTh IJIMH BOJH MEXAY FOJOBHBIMU JMHUAMHU cepuil banbmepa u Jlalimana st
atoma Bojgopoza. [loctosunas Punbepra R=1,210" m"".

NelS
[TocTpouth 3HEpreTHyYECKUE YpPOBHU M CHEKTpaJibHbIE JIMHUM aToMa HaTpusl 0e3 ydera TOHKOM
CTPYKTYpHI U1l cocTosHui n=3 u /=0, 1, 2.

Nelé
CKOJIbKO CHEKTpaJIbHbIX JUHHUM OyAeT UCIyCKaTh BOAOPOJ, KOTOPBIA BO3OYXKIEH 10 SHEpreTHye-
ckoro ypoBHsi n=4. [1IoCcTpoHUTh YepTeK.

Nel7
OnpeaenuTh MaKCUMAIbHBIA MEXaHUYECKHI MOMEHT HATPHUS C BAJICHTHBIM 3JIEKTPOHOM B COCTOSI-
HUM =3 1 BO3MOXHBIC €T0 MPOCKIIHH.

Nel8
OnpeaenuTh SHEPreTHYECKUE YPOBHU aToMa HATPHUs B CHIIbHOM MArHUTHOM TIOJI€ IS COCTOSIHUM

3s3p3d4s.

Nel9
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Ornpenenutb MaKCUMaJIbHBI MEXaHUYECKHIT MOMEHT HAaTpHsl C BAJICHTHBIM AJIEKTPOHOM B COCTOSI-
HUU n=5.

No2(
Onpenenuth MaKCUMaJdbHBII MOMEHT HMITyJIbCa aroMa C JJIEKTPOHHOW KoHpurypamuen 1s
2522p?3s!.

2

Ne21
[TocTpouTh 3HEPreTUYECKHME YPOBHU WM CHEKTPAlbHBIC JIMHUM aToMa HaTpusi 0e3 ydera TOHKOM
CTPYKTYPHBI 151 coctostauii n=3 u [ =0, 1, 2.

No22
CKONBbKO CHEKTPaJbHBIX JIMHUN OyAeT UCIyCcKaThb aTOM HATpUsl, BAJICHTHBIM 3JEKTPOH KOTOPOTO
BO30YXKJIEH 10 SHEepreTuieckoro yposus n=4 (/=0,1,2).

Ne23
Onpenenuts ATUHY BOJHBI A (JOTOHA, UMIYJIHC KOTOPOTO PaBEH MMITYJbCY JIEKTPOHA C YHEpruei
2 x3B. Macca snekTpona m,=9-107! xr, 1 3B = 1,6-10""° JTx.

No24
Onpenenutb, Kakue U3 MEPEUMCICHHBIX IEPEXOA0B 3allpellieHbl IpaBwioM mnepexona 4d—3f,
4d—3d, 4d—2p, 4d—3s.

No25
OrnpenenuTh MOMHBIA MaKCUMAIbHBIM MOMEHT aTOMa HaTPHUsl C BAJCHTHBIM AJICKTPOHOM B COCTOS-
HUH N=3.

No26
DHeprus cBsi3u OJHOTO U3 3JEKTPOHOB B aTrome He paBHa 25,6 3B. Haiitu sHepruto, Heo6X0auMyro
JUTSL yJalieHusl 000MX AIIEKTPOHOB U3 ATOTO aTOMA.
E1=—13,6 3B nna aroma Bogopoa.

Ne27
CKOJIIbKO CHEKTPAIbHBIX JTUHHUH OyAeT UCIyCKaTh aTOM BOJOPO/ia, KOTOPHBI BO3OYXK/IEH 10 SHEpre-
TUYECKOTO YypOBHS n=47

Ne28
OnpenenuTb SHEPTUIO JIEKTPOHA aTOMa BOJIOPOJA, €CIU pajualibHas BOJHOBAas (PYHKIMS HMEET

BUI R (r) = Ae 0 p? ,ao — paanyc OOpOBCKOW OPOUTHI.
Ne30

[TocTpouTh PHEPreTUYECKHEe YPOBHH U AJIEKTPOHHBIE JIMHUKM aTOMa HATPUSI B CUJILHOM MAarHUTHOM
noJie s coctostHui 3s3p3d.

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

Gyskuus R, (r)= Ae *r

Ne32
[TocTpouTh SHEpreTHYecKHe YpOBHU U CHEKTPalbHBIC JUHHH aromMa JUTUs 0e3 ydeTa TOHKOM
CTPYKTYpPHI JUIsl cOCTOAHUS 252p3s3p.

Ne33
PaGota BeIxoma snmektpona Hatpus 2,01 5B, a kpacHas rpanuna ¢ororddexra nesus 640 HM.
Onpenenuth kpacHyro rpanuiy ¢potodddexra HaTpusi, eciu paboTa Beixoja me3us 1,62 »B.

5.3.3. Bunemvl Kk IK3ameny, konmpoaupyemas komnemenuus OIIK-2

buier Ne 1
1. KopriyckynsipHO-BOJIHOBO# tyanusm. Uaeu u popmyinsl ne-bpoitns.
2. IIpocTpancTBeHHBIN poTatop. CBOMCTBa MOMEHTa KOJMYECTBA JBWKEHMs. YTJOBas BOJHOBAS
¢bynkmus. [Ipoekius MOMeHTa KOJIMYecTBa JBUKEHUS U KBAAPAT MPOESKIUH.
3. 3agaua.
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Buuer Ne 2
1. ATOMBI IETOYHBIX METAJUIOB. DHEPreTUYECKUE YPOBHH.
2. Onwithl JleBuccona-/[xepmepa, Tomcona u TapTakoBCKOTO.
3. 3anaua.

Buier Ne 3
1. Yactuna B neHtpaasHoM nojie. [lnockuii porarop.
2. Onbrtel HTepna u I'epnaxa. CivH 351€KTpoHAa.
3. 3amaua.
Buaer Ne 4
1. YpaBuenue Ulpenunrepa nns atoma Bogopoaa. Paguanbuas BonHoBast QyHKIHS.
2. Maruutsbsiii MoMeHT aToMa. OnbiTel [lTepna u I'epnaxa. CrivH 31eKTpoHa.
3. 3amaua.

buier Ne §
1. KBaHnTOBBIE COCTOSIHUS U BOTHOBAs (DyHKIMS aTroma Bojopozaa. KBantoBele uncna n, [, m; U ux
(bu3nuecKkuit CMbICII.
2. Onsitel Pezepdopna. SAnepnas moaens atoma. Y CTOHYMBOCTD aTOMA.

3. 3agaua.

Buaer Ne 6
1. YpaBnenue lIpenunarepa ajs NEHTPAIBHO — CHMMETPUYHOTO T0Jis. Jlarutacuan B chepruuecKkux
KOOpJMHATAX.

2. OcHoBBI KBaHTOBOM Teopuu. BonHoBas GpyHkius. MHTepnperaiyst BOJTHOBON (QyHKLNU.
3. 3anaua.
buier Ne 7
1. Onsitel Pezepdopna. Dopmyna Pesepdopaa mist ceueHust paccessHUs 3apsHKSHHBIX 4acTHI] Ha
anape. AHanu3 onbiToB Pesepdopra.
2. Vpasuenue lllpenunrepa s cTalliOHApHBIX COCTOSHUN. OnepaTop UMITYIbCa, OIepaTop dHEp-
MM — FTaMUJIbTOHHUAH.
3. 3amaua.

Buier Ne 8
1. Tuns! cBs3eit aTOMOB B MOJIEKy/Iax. BpamaTenbHblii CIEKTP MOJIEKYJIBI.
2. 3acTpoiika IEeKTPOHHBIX 000JI0UYEK aTOMOB B COOTBETCTBUU C NMpuHUUIIOMH [laynu u MUHUMYyMa
SHEPIHUu.
3. 3amaua.
buier Ne 9
1. Cnextpsl aToma Bogopoaa. Cepuu Jlaiimana, bansmepa, Ilamena, bpakera, [1dpynna u Xomdpu.
2. D¢ ekt 3eemana.
3. 3amaua.

bujer Ne 10
1. OnbiTel @panka u ['epua. [loTeHimansl Bo30yX1€HUS U HOHU3ALUH.
2. du3nueckue OCHOBBI TOCTPOCHHSI TepuoAnyueckoil  cuctembl snementoB .M. Menge-
JIeena.
3. 3amaua.
buaer Ne 11
1. ®otoaPexT u ero 3aKOHOMEPHOCTH. Y paBHEHHE DUHINITEIHA.
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2. Op6I/ITaJIBHI:I€ N CIIMHOBBIC MAalrHUTHBIC MOMCHTHI BHGKTpOHa B aTOMC. BCKTOpHaSI MOACJIb aToMa.
3. 3amaua.

Buuer Ne 12
1. O6mee pemenue ypaBuenus lllpenunrepa ans atoma Bojopona. PagmanbHas BoaHOBas QyHK-
1usl. JHEPrusi aToMa BOJIOPO/a.
2. 3anoaHEHUE 3IEKTPOHAMH KBAaHTOBBIX COCTOSHUN. DJIEKTPOHHAs CTPYKTypa aroma ¢ Z=31.
3. 3amaua.

Buuer Ne 13
1. Yactuia B npsiMOYToJIbHON OECKOHEYHO BBICOKOH IMOTCHIIMAIBLHOU siME. DHEPreTHIEeCKHE ypPOB-
HU ¥ BOJHOBAas (DyHKIIHS.
2. Onrruyeckue KBaHTOBBIE TeHepaTopbl. [IpuHIun paboThl J1a3epoB.
3. 3amaua.

Buaer Ne 14
1. Kiaccuueckass 1 KBaHTOBasi MHTEPIIPETALMs JHaMarHeTU3Ma, IapamMarHeTu3ma u Qgeppomarte-
TH3MA.
2. 3acTpoiika 3JIEKTPOHHBIX 000JI0YEK aTOMOB B COOTBETCTBUHU C MpuHIMnamu [laynu, Munumyma
SHEPruM U npaBuia XyHa.
3. 3apaua.

Buuer Ne 15
1. ®otospdext. OnbrTel CToneToBa. YpaBHeHHe DiHIITEHHA 1 PoTodPdeKTa.
2. CieKTpaJIbHBIC CEPUH ATOMOB MISIIOYHBIX METAIIOB. CTICKTPHI aTOMa JINTHSI.
3. 3agaua.

Buaer Ne 16
1. Ilonyuyenue peHTreHOBCKUX Jiyued. CeKTpbl peHTI€HOBCKOTO U3JlyuyeHus. 3akoH Mo3iu.
2. CriekTpbl aTOMOB 11I€I0YHBIX MeTasuioB. [IpaBuia orGopa.
3. 3amaua.

buuer Ne 17
1. Ypasuenue lllpeaunrepa B chepudeckoit cucreme koopauHaTt. [IpocTpaHCTBEHHBIN pOTATOD.
2. [lepuoanueckas cuctema 3neMeHTOB MenjeneeBa. [lopsnok 3anoaHeHus sUeeKk 3JIEeKTPOHAMU B
aToMe.
3. 3amaua.

buuer Ne 18
1. [ToHsATHE O KBaHTOBOW TEOPUH CHUCTEMBI OJAMHAKOBBHIX YacTUl. CHMMETPUYHbBIE U aHTHCUMMET-
pHYHBIC BOJITHOBBIC (DYHKITHH.
2. D¢ ekt 3eemana.
3. 3amaua.

buser Ne 19
1. Yactuua B 1ByMepHOM IIeHTpajibHOM Toiie. [1nockuit porarop.
2. Maruautsbiii MoMeHT aToMma. OmnbiTel [lTepra u 'epnaxa. CrivH 31eKTpoHA.
3. 3anaua.

Buaer Ne 20

1. Pemenue ypaBuenus Lllpeaunrepa nis paanaibHOW BOJTHOBON (PYHKLMHU 3JEKTPOHA B aTOME BO-
nopoza. IIoTHOCTh BEPOATHOCTH.
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2. MexaHnyecKUii 1 MAarHUTHBIA MOMEHTHI aTOMa.
3. 3amaua.

Buaer Ne 21
1. DHepreTuueckue ypoBHU aToMa Bojopoza. CepuanbHas CTpYKTypa CIIEKTpa aToMa BOJ0pO/ia.
2. [lonaTue 0 KBaHTOBOM MeXaHHWKe MHOIMX YacTHll. CHUMMETpHUYHbIE M aHTUCUMMETPUYHbIE BOJI-
HoBble pyHkuy. [Tpunmun [Haymm.
3. 3amaua.

Buaer Ne 22
1. MaruuTHbIe cBOMicTBa aToMOB. OpOUTANBHBIA M CTMHOBOW MAarHUTHBIE MOMEHTHI. | MpoMarHuT-
HOE OTHOLICHHUE.
2. Onepatopsl ¢pusndeckux BenrnuuH. Onepatop ['aMunbpToHa B cheprudeckoit cucTeMe KOOpAUHAT.
3. 3amaua.

Buuer Ne 23
1. AtoM B MmarauTHOM mione. DddexT 3eemana.
2. MHOTr03JeKTPOHHBIC aTOMBI. XapaKTEPUCTHKA OTICIBHBIX KBAHTOBBIX COCTOSHUI B aTOME.
DJIeKTpOHHAs CTPYKTYypa aToma.
3. 3agaua.

Buuer Ne 24
1. Uznyuenue abcomoTHO yepHOTO Teia. KBaHToBas Teopus TemnoBoro uznydeHus. @opmyna Bu-
Ha U 3aKOH cMmenleHusa Buna. @opmyna I1nanka aist COEKTpaIbHOM TIIOTHOCTH U3JTy4YECHUS.
2. Onbitel bubepmana, Cymkuna u @adpukanTa no Audpakiuu IeKTPOHOB.
3. 3anaua.

buaer Ne 25
1. ®oronsl. KopryckynspHO-BOTHOBOM Ayalli3M MPUMEHUTENBHO K ANEKTPOMArHUTHOMY H3ITyde-
HUI0. DHEPTUS U UMITYJIBC (POTOHA.
2. [Tocrynatet H.bopa. KBanToBaHne MOMeHTa UMIYyJIbCa SJIEKTPOHA.
3. 3amaua.

Buuer Ne 26
1. PentrenoBckue nydn. TopMO3HOE U XapaKTEPUCTUUECKUE U3ITYUCHUS.
2. KBanToBast Teopus TerioBoro uznydeHus. 3akon Credana-bonbnmana. ®opmyna Buna u 3akoH
cMmenienus: Buna. ®opmyna [1nanka 115 cieKTpaibHOM MIIOTHOCTU U3ITYYEHUSI.
3. 3amaua.

Buuer Ne 27
1. Monexkyna Bonopoaa. KoBaneHTHast cBsi3b. BpaiaTenbHble CIEeKTPhI MOJIEKYJIBI.
2. Dpdexr Kommnrona. PaccessHue 371€KTPOMArHUTHOTO HM3IYYEHMsI HA TOKOSIIEMCS JJIEKTPOHE.
KoMIoToOHOBCKHUIA CABUT AJIMHBI BOJIHBI.
3. 3amaua.

Kpumepuu ¢hopmuposanusn ouenok no npomercymounoii ammecmayuu:

«omauuHwlil (8b1COKUIL) YpoBeHb Komnemenyuuy (25-30 6aIOB) — MOTYYAIOT 00yJarOIn-
ecsl, KOTOpble CBOOOJHO OPHUEHTHPYIOTCS B Marepuajie W OTBedaroT Oe3 3arpyaHeHuid. OOyuaro-
HIMICS COCOOEH K BBINIOJHEHUIO CJIOKHBIX 3aJJaHHi, TOCTaHOBKE Iiesiel M BhIOOpE MyTel ux pea-
nu3anuu. PaboTa BeIMONHEHA MOTHOCTRIO 0e3 omubok, pemeno 100% 3amaq;

«xopowuil (HopmanvHslit) yposens komnemenyuuy (20-24 Gamna) — moaydaroT o0ydaro-
IIMeCs, KOTOPble OTHOCUTENBFHO TOJIHO OPUEHTUPYIOTCS B MaTepHualie, OTBE4aloT 0e3 3aTpyJHEHHUH,
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JIOMYCKAIOT HE3HAUYMUTENbHOE KOJIMYeCTBO OHIMOOK. OOy4aromuiicss CrocOoOCH K BBINOJIHEHUIO
CJIIOKHBIX 3aaHuii. PaboTa BeIMOTHEHA MTOTHOCTHIO, HO UMEIOTCS HE 0osiee 0JHOM HerpyOon ommo-
KA ¥ OJHOTO Hejodera, He Oosiee Tpex HenouyeToB. J[omycKaroTcs HE3HAUYUTENbHBIE HETOYHOCTH
IIpU pelleHnu 3a1ad, pemeHo 70% 3amay;

«y006emeopumenbvHvlil (MUHUMAIbHBLL NOPO20GHIIL) yposeHb Komnemenuyuu» (15-19
0aI0B) — MOJY4al0T 00y4aroluecs, y KOTOPBbIX HEJOCTaTOYHO BHICOK YPOBEHb BJIa/ICHUSI MaTepH-
asioM. B mporecce oTBeTa Ha SK3aMeHE JOMYCKAIOTCS OMMOKHU M 3aTPyIHEHUS NP H3JI0KEHUHN Ma-
tepuana. OOyyaroluiics IpaBUILHO BBIOIHUI HE MeHee 2/3 Bcell paboThl WiIH TOMYCTHII He Ooee
OJTHOM TpyOOH OIMOKK U ABYX HEI0YETOB, HE OoJiee OHOI rpy0oil 1 0HOM HerpyOoii omroOKu, He
OoJsiee Tpex HErpyObIX OIIMOOK, OJHOW HerpyOoi. OOydarommuiics 3aTpyaHIETCS ¢ NPaBUIBHOM
OLICHKOMW IPE/IJIOKEHHON 3a]auH, AAeT HEMOJHBIN OTBET, pemeHo 55% 3aaau

«HEY00s1emeopumebHblil (HUx3ce Nopozo6ozo) ypoeeHb Komnemenuyuu» (Menee 15 Oain-
JIOB) — MOJIYYAlOT OOydaromuecs, KOTOpPbIe MOMYCKAIOT 3HAYUTENbHBIC OIMOku. OOydaromuics
MMEeT JIMIIb HauaJlbHYIO CTENIEHb OpUEHTAIMK B MaTepuaie. B pabote unciao ommbok 1 He104eTOB
NPEBBICUIIO HOPMY Uil OIICHKH 3 WJIM NMPaBUJIBHO BBIOJHEHO MeHee 2/3 Bceil paboThl. Obyuaro-
HIMICS TaeT HEBEPHYIO OLIEHKY CUTYyaIlnH, pemeno menee 50% 3amau

6. MeToanyeckne MaTepuaJibl, ONpeaeJsolue NpoueaAypbl OeHMBAHUSA 3HAHUH, YMEHUH,
HABBIKOB U (MJIM) ONBITA J1eATETbHOCTH

MaxkcumanbHas cymma (100 OamnioB), HaOupaeMasi CTYJAEHTOM MO AMCLUMILIMHE BKJIIOYAET
JIB€ COCTaBJISIOIINE:
nepeas cocmasiauias — OLEHKa PEryIsipHOCTH, CBOEBPEMEHHOCTH M KaueCTBa BBIOJIHEHUS CTY-
JICHTOM y4eOHOH paboThl MO M3YyYEHUIO JUCLUIUIMHBI B TEUCHHE NEepUoJa U3yUeHUs AUCHUILINHBI
(ceMecTpa, WM HECKOJIBKUX ceMecTpoB) (cymma — He Oosee 70 GamtoB). bamiel, xapakTepusyro-
M€ YCIeBaeMOCTb CTY/ICHTa M0 AUCLUILUIMHE, HAOUPAIOTCA UM B TEYEHHUE BCEro Mepruoa 00ydeHus
3a U3y4eHHE OT/ICIbHBIX TEM U BBITIOJTHEHUE OT/ACTBHBIX BUIOB padoOT.
eémopas cocmaegnawas — OlleHKa 3HaHUN CTyJeHTa 110 pe3ysibTaTaM IPOMEKYyTOUHOU aTTecTalluu
(ae 6omee 30 —6amIoB).

Kpurepuem oneHku ypoBHs ¢(hOPMUPOBAHHOCTH KOMIIETEHIMHM B paMKax y4eOHOW JHCLIH-
IUTMHBI «ATOMHas PU3UKaA » B 5-M ceMecTpe ABIISETCS IK3aAMEH.

OOmmii 6at TeKyIero u pyoesKHOro KOHTPOJIS CKJIAABIBACTCS U3 CIEIYIONUX COCTABIAIO-
mmx I[lpunoxenue Ne 2. B TeyeHne yuyeOHOro mpouecca CTyIeHT 005i3aH OTYUTAThCS 110 TEOPETH-
4eCKOMY MaTepHally U MPaKTHUYEeCKUM 3aHATUAM: ONPOCHI, HHIUBUAYalbHbIC 331aHUS.

Kpumepuu ouyenku kauecmea 0c60eHus OucCyunIuHbl

Ouenka «omauunon— om 91 0o 100 6annoeé — TEOPETUUECKOE COIEPI)KAHUE Kypca OCBOCHO
MOJIHOCTHIO, 03 TpoOesoB, He0OXOIMMBbIE TPAKTUUECKUE HABBIKM padOThl ¢ OCBOEHHBIM MaTepua-
JoM copmupoBaHbl. Bee npegycMoTpeHHble mporpaMmMoi 00ydeHus ydeOHbIe 3a/1aHus BBIIOJIHE-
HbI, KQU€CTBO MX BBIMIOJHEHMSI OLIEHEHO YUCIIOM 0aJUIoB, OJIM3KUM K MakcuMaiabHOMY. Ha 3k3amene
CTYACHT JEMOHCTPHUPYET IIyOOKHE 3HaHMS NMPETyCMOTPEHHOI'o MpOorpaMMoi MaTepuana, yMeeT
YETKO, JTAKOHUYHO U JIOTHYECKHU MOCIIEI0BATEILHO OTBEYATh HA MOCTaBJICHHbBIE BOIIPOCHI.

Ouenka «xopowoy — om 81 0o 90 6an106 — TEOPETUUECKOE COAEPKAHUE KypCca OCBOCHO,
HEO0OXOUMbIe NPAKTHUYECKHE HABBIKU padOThl chOPMHUPOBAHBI, BBHIIIOJIHEHHbIE yueOHbIE 3a/aHus
coJiepKaT He3HauuTelbHble omMOKU. Ha sK3aMeHe CTYACHT JEMOHCTPUPYET TBEPAOE 3HAHUS OC-
HOBHOTO (MPOTrpaMMHOI0) MaTepuaja, yMeeT YeTKO, IPaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEH
OTBEYaTh Ha IMOCTABJICHHbIE BOIPOCHI.

Ouyenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TeopeTHUeCcKoe COIEpKaHUE
Kypca OCBOEHO HeE IOJIHOCTBIO, HEOOXOIUMbIE NMPAKTHUECKUE HABBIKM paboThl chopMUpoBaHbI ya-
CTUYHO, BBHITIOJIHCHHBIE Y4YeOHBIC 3aaHus cojepxaT rpyosie ommOku. Ha sk3amene cTyneHT Jne-
MOHCTPUPYET 3HaHHWE TOJIBKO OCHOBHOI'O MaTepualla, OTBETHI COJAEpkAaT HETOYHOCTH, C1abo apry-
MEHTHPOBAHBI, HapyIllIeHa MOCIeA0BATEIbHOCTh U3JI0KEHUS MaTepraa

Ouenka «neyooenemeopumenvno» — om 36 0o 60 6a1106 — TEOPETUUECKOE COJIEPIKAHNE
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Kypca HE OCBOEHO, HEOOXOAMMBbIE PAKTUYECKUE HABBIKM pabOThl HE C(HOPMHUPOBAHBI, BHIIOIHEH-
HbIe y4eOHBIC 3aJIaHMs COIEPKAT IPyObIe OMUOKH, JOTIOTHUTEIbHAS CAMOCTOsITEIbHAS paboTa Hal
MaTepuaIoM Kypca He MPUBEIET K CYIIECTBEHHOMY TOBBIIICHUIO Ka4eCTBA BBIMOJIHCHUS YUCOHBIX
3amaHuii. Ha sk3aMeHe CTyIEHT AEMOHCTPUPYET HE3HAHHE 3HAUUTENIbHOM YacTU MPOTrPaMMHOIO
MaTepuaia, CylleCTBEHHbIC OIMIMOKH B OTBETaX Ha BOMPOCH], HEYMEHUE OPHUCHTHPOBATHCS B MaTe-
pualie, He3HaHUE OCHOBHBIX IMOHSATHI TUCIUIUINHBI.

Tunossle 3amanusi, odbecneunBaromue GopmupoBanue kommnereHnun OITK-2 npencraBieHb
B TaOnuIte 7.

Takum 00pa3oM, BHIMOJTHEHHE TUTIOBBIX 3a/IaHUM, TPEJCTABICHHBIX B pazaene 5 «OueHou-
HbIE MaTepHaJIbl IJIs1 TEKYIIEro U pyOexHOr0 KOHTPOJIS YCIIeBAEMOCTH U MTPOMEXYTOUHOM aTTecTa-
[IUW» TO3BOJUT KPUTHYHO, OICHUTHh CIIOCOOHOCTHh MCIOJB30BaTh 0A30BBIC TEOPETHUUCCKHUE 3HAHUS
dbyHIaMeHTaIbHBIX pa3AesioB o0IIel 1 TeopeTudecKor (U3UKH [Tl peieHus mpodecCunoHaIbHbBIX
3ajgau (OIIK-2).
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Tabnuya 7. Pe3ynomambi 0c60enus y4eOHOU OUCYUNTUHBL, NOONedHcAuyue NPOsepKe

PesyabTaTsl 00yyeHHs

OcHOBHDBIE MOKA3ATEIH OLICHKH

Bua oneHouyHoOro Mmarepualjia

(KoMIeTeHI[ M) pe3yJbTaTOB 00yUYeHUs
OIIK-2.1 3HaTh: TEOPETUYECKHE OCHOBBL, | THIOBBIE OLIEHOUHBIE MAaTEPHUAIIBI
CocraBisieT OTYEeThl IO | OCHOBHBIE MOHATHUSA, 3aKOHBI U MO-| Ui YCTHOTO ompoca (pa3aen
Hay4HO- JeN  MEXaHWKH, MOJEKyJIsspHOH | 5.1.1.); TUIIOBBIE TECTOBBIC 3a/1a-
UCCIIEIOBATENbCKOM Jes- | pU3uKu, 3JeKTpuuecTBa M MarHe- | Hus (paszen 5.2.3.); TUIOBBIE
TEJIbHOCTH, BKJIIOYAsl | TU3MA, ONTUKU Ha YPOBHE, OCTa-| OLIEHOYHBIE MAaTE€pHallbl K 3K3a-
aHaau3 W 0o0pabOTKy | TOUHOM ISl TOHWMAaHUS aTOMHOM | MeHy (pa3zensl 5.3.1.-5.3.3.)

SKCIICPUMCHTAJIBHBIX PC-
3YyJIbTATOB

(U3HUKU; TEOPETHYECKHE OCHOBBI,
OCHOBHEIE ITOHSTHS, 3aKOHBI U MO-
Ned  TEOPETUYSCKOM MEXaHUKH,
TEOpHH KoJIeOAaHWW W BOJIH, METO-
JIOB TEOPETUYECKUX U IKCIICPUMECH-
TaJIBHBIX HCCIEAO0BaHUNA, HE00XO-
TUMBIX JUIS pEHICHHs] TPOQECcCHo-
HaJbHBIX 33J1a4 M0 aTOMHOH (pu3n-
ke. Mcnoap30oBaTh 3TH 3HAHUA JUIA
COCTaBJICHHSI OTYETOB IO HAYYHO-
HCCIIEIOBATENIBCKON JIEITECILHOCTH,
BKJIIOYAsl aHAIU3 U 00pabOTKy SKC-
MIEPUMCHTAIBHBIX PE3YJIbTATOB

YMeer: — TNOHMMATh, U3Jarath W
KPUTUYECKH aHaJIM3UpoBaTh 0a30-
Byl0o oOmedusnueckyro uHpopMa-
U0, — IIOJIb30BATBhCS TEOPETHYC-
CKMMHU OCHOBaMH, OCHOBHBIMU TIO-
HATUSMHU, 3aKOHAMH W MOJCISIMU
aTOMHON (U3MKH, yMEeT mpuMe-
HATh €€ 3aKOHBI K (PU3UKE KOHJICH-
CHUPOBAaHHOTO COCTOSTHUSI BEIIECTBa
Y MEJTUIIMHCKON (DU3UKH.

TunoBble OLIEHOYHbIE MaTEePHAIIBI
JUIsl yCTHOTO ompoca (pa3zaen
5.1.1.); TUTIOBBIC 3a7a4M HA peli-
TUHT (pa3zgen 5.2.2.); TUTIOBbIE
OLICHOYHbIE MaTepHalbl K KOH-
TpoJibHOM pabote (pazgen 5.2.1.)

Buajeer: — MeTo1aMM COCTaBJICHUS
OTYETOB o HAYYHO-
HCCIIEI0BATEbCKON JEATENbHOCTH,
BKJIIOYAsl aHANM3 U 00pabOTKy DKC-
NEePUMEHTAJIBHBIX PE3yJIbTaTOB Ha
OCHOBE TOHMMAaHUSI (PU3NIECKUX U
MaTeMaTHYECKUX METOJIOB MOJyde-
HUsl, 00paboTKu M aHaiau3a UHPOP-
Malu B 00J1aCTH aTOMHOM (DU3HKH.

TunoBble OLIEHOYHBIE MaTEePHAIIBI
JUISl yCTHOTO ompoca (pa3zaen
5.1.1.); TuTIOBBIE TECTOBBIE 3a]1a-
Hus (paznen 5.2.3.); TUNOBBIE
OLICHOYHBIE MaTepPHaIIbl K 9K3a-
Meny (pasaenst 5.3.1.-5.3.3.)

OIIK-2.2
CnocobeH mpecTaBisATh
pe3ynbTaThl UCCIEI0Ba-
TEJILCKON JEATEIILHOCTH
HAa HAy4YHBIX KOH(pepeH-
IUSAX, BO BpEeMs IIpOMe-
JKYTOYHBIX M HUTOTOBBIX
aTTecTaluin

3HaTh: METOJbl MpEeACTaBICHUS
pe3yabTaTOB  HMCCIIENOBATEIHCKOU
NeSTeIbHOCTH Ha HAYYHBIX KOH(e-
pPEHIIUSIX, BO BpPEMsI MPOMEXKYTOU-
HBIX M WTOTOBBIX aTTeCTallMid Ha
OCHOBE 3HAHUU HKCIIEPUMEHTAJIb-
HBIX U TEOPETUUYECKUX OCHOB aTOM-
HOW (DM3HWKH; METOAOB TEOpETHYE-
CKMX M DJKCIIEpUMEHTAJIbHBIX HC-
CIIENOBAaHUM, HEOOXOMOUMBIX IS

TunoBble OLIEHOYHBIE MaTEPHAIIBI
JUUISl yCTHOTO ompoca (pa3aen
5.1.1.); TuTIOBBIE TECTOBBIC 3a]1a-
Hus (paznen 5.2.3.); TUNOBbIE
OLICHOYHBIE MaTepPHAaIIbI K 9K3a-
Meny (pazaenst 5.3.1.-5.3.3.)
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pemeHus: TpodecCHOHaTbHBIX 3a-
Jad 10 aTOMHOU (hU3HKE.

YMeeT: — TPEACTaBIATh pe3yibTa-
TBI UCCJICJIOBATCIILCKOM JIEATCIBLHO-
CTH Ha HAay4YHBIX KOH(EPECHIUAX, BO
BpeMsl MPOMEKYTOUHBIX M HTOTO-
BBIX aTTECTallMii Ha OCHOBE IOHH-
MaHus 0a3oBoi oOmedusudeckon
nHpOpMAIIMK, HUCIIOIB30BaHUS OC-
HOBHBIX MOHSITHHA M 3aKOHOB aTOM-
HOW ()M3UKH, YMEET NMPUMEHSTh ©&
3aKOHBI K (PH3MKE KOHICHCHPOBAH-
HOTO COCTOSIHUSI BEIIECTBA M ME/IH-
IIUHCKON (pU3HKeE.

Tunosble OLIEHOYHbIE MaTEePHAIIBI
JUIsl yCTHOTO ompoca (pazzaen
5.1.1.); TuTIOBBIE 3a1a4K HA peli-
TUHT (pazzgen 5.2.2.); TUIIOBbIE
OLICHOYHbIE MaTepHalIbl K KOH-
TpoJibHOM pabore (pazgen 5.2.1.)

Baageer: Mmeromamm mpejacTaBiie-
HUSL PE3YJIbTAaTOB HCCIIEI0BATENb-
CKOH JeATeNbHOCTH Ha HAyYHBIX
KOH(EpEeHIMsIX, BO BpeMsl IpoMe-
KYTOUHBIX U UTOTOBBIX aTTECTAIH
Ha OCHOBE BIIAJICHUSI (PU3UUCCKUMU
U MaTeMaTH4eCKUMH METOJIaMH T10-
JTydeHus, oO0paOOTKM U aHaIn3a
nHpopManuu B 00JACTH ATOMHOU
¢bu3uKy.

TumoBbIe OLICHOYHBIC MAaTEPUATIBI
JUUIsl yCTHOTO ompoca (pa3zaen
5.1.1.); TUTIOBBIE TECTOBBIE 3a]1a-
Hus (paznen 5.2.3.); TUIOBBIE
OIICHOYHBIC MaTepUAJIbI K JK3a-
Meny (pasaenst 5.3.1.-5.3.3.)

INKC-3.1
Cnocob6eH npernojaBaTh
(Gu3KKy B CpeaHel KO-
Jie U CTIeHUaJIbHBIX y4eo-
HBIX 3aBEJICHUSIX Ha OC-
HOBE MOJy4eHHOr0 (yH-
JlaMEHTaJILHOTO 00pa3o-
BaHUS M HAay4yHOTO MH-
POBO33pEHUS

3HATh: METOJUKY IIPENOIaBAHUS
LIKOJIBHOTO Kypca (pU3UKH ISl pe-
HIEHUS 3a/1a4 TI0 aTOMHOU (U3HKe
Ha YPOBHE, JOCTaTOYHOM IS IIpe-
nojaBaHus (PU3UKH B CpeHEen
IIKOJIE ¥ CTIEIMATBHBIX Y4eOHBIX
3aBEJICHUAX HAa OCHOBE IOJIyYEH-
HOTo (pyHAaMEHTaIBLHOTO 00pa3o-
BAHMS M HAy4HOIO MHPOBO33pe-
HUS

THMoBbIE OLIEHOYHBIE MAaTEPUAIIBI
JUUISl yCTHOTO ompoca (pas3zen
5.1.1.); TUIIOBBIE TECTOBBIE 3a/a-
Hus (paznen 5.2.3.); TUMOBBIE
OLIEHOYHBIE MaTEPUAIIBI K 9K3a-
MeHy (pa3genst 5.3.1.-5.3.3.)

YMeert: nznaraTh 3aKOHbI AaTOMHOM
(hU3HMKHN Ha YpPOBHE IIKOJIBHOTO
Kypca QU3UKU 1 00yyaTh pemaTh
3a1a4¥ MIKOJIBHOTO YPOBHS. Y MeeT
npernoiaBaTh (PU3MKY B cpeiHei
IIKOJIE U CTICIUABHBIX YIeOHBIX
3aBEJICHUAX Ha OCHOBE MOJY4YEH-
HOTo (pyHAaMEHTaJIbHOTO 00pazo-
BaHUS U HAyYHOIO MHMPOBO33pe-
HUS

THMoOBBIE OLIEHOYHBIE MAaTEPUAIIBI
JUUISl yCTHOTO ompoca (pas3zen
5.1.1.); TunIOBBIE 3a1a4K HA pEMi-
TUHT (pa3zaen 5.2.2.); TUNOBBIE
OLIEHOYHBIE MaTepUabl K KOH-
TpoJibHOH pabote (pazgen 5.2.1.)
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Baaneer: meToauKoii npemnojiaBa-
HUS Kypca aTOMHOU (PU3HKHU B
CpenHeH MIKOJIe U CIeNUaTbHBIX
y4eOHBIX 3aBEICHUSAX Ha OCHOBE
MOJYYEHHOTO (yHAaMEHTAIBHOTO
00pa3oBaHUsl U HAyYHOTO MHPO-

TumoBbie OLIEHOYHBIE MaTEPUATIBI
IUIs YCTHOTO orpoca (pa3zaen
5.1.1.); TUTIOBBIE TECTOBBIC 3a/1a-
Hus (paznen 5.2.3.); TUNOBBIE
OIICHOYHBIE MaTePHUAJIbI K DK3a-
MeHy (pasaensl 5.3.1.-5.3.3.)

BO33pPCHUA

7. YueOHo-MeTOANYECKOe 00ecneuyeHne TUCITHILINHEI
7.1. HopMaTHBHO-3aKOHO1ATeIbHbIE AKThI
1. [Tpuka3z Munob6puayku Poccun ot 07.08.2014 N 937 (pen. ot 20.04.2016) "O6 yTBepxe-
HUU (eepaabHOro TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa BBHICIIErO OOpa3oBaHUs IO
HarnpasieHuto noarotosku 03.03.02 ®dusuka (ypoBeHb OakanaBpuara)" (3apeructpupoBaHo B Mu-
Hrocte Poccum 25.08.2014 N 33805)

7.2. OcHoBHAasI JIMTEpaTypa:

1. bpayn, A.I'. ATomHas u sigepHas ¢pu3nka. JIeMeHThl KBaHTOBOM MexaHuku. [IpakTukym: Yueo-
Hoe ocobue / A.I'. Bpayn, W.T". Jleutuna. - M.: Uadpa-M, 2021. - 352 ¢

2. Muxaiinos B.K. Bonubl. Ontuka. ATomHas ¢usuka. MonekymnspHas pusuka [ DneKTpoHHBIN pe-
cypc]: yueOHnoe mocobue/ Muxaiinos B.K., [TanpuinoBa M. 1.— DneKTpoH. TEKCTOBbIC JaHHBIC.—
M.: MocKkoOBCKHI1 TOCY1apCTBEHHBIN cTpouTenbHblil yHuBepcuret, ObC ACB, 2016.— 144 c.—
Pexxum moctyna: http://www.iprbookshop.ru/62614.html.— 3BC «IPRbooks»

3. MarbiieB A.A. AtomHas ¢usuka. Tom 1 [DnexTpoHHBIi pecypc]: yuedHoe mocodure/ MartsbiiieB
A.A.— DOnextpoH. TekcroBble JaHHble.— CI16.: Cankr-IleTepOyprekuil monuTeXHU4EeCKUi yHU-
BepcuteT Ilerpa Benukoro, 2014.— 531 c.— Pexum pocryna:
http://www.iprbookshop.ru/43939.html.— 3BC «IPRbooks»

4. MartsieB A.A. AtomHas ¢usuka. Tom 2 [DneKTpoHHBI pecypc]: yueOHoe mocoOue/ Marebliies
A.A.— DOnextpoH. TekctoBble JaHHble.— CI16.: Cankt-IleTepOyprekuil monuTeXHNUYEeCKUi yHU-
BepcuteT llerpa Benukoro, 2014.— 344 c.— Pexum noctymna:
http://www.iprbookshop.ru/43940.html.— SBC «IPRbooks»

5. Kanytkun JI.E. ®usuka. Ontuka. ATomMHast u siaepHas ¢usnka. Yacts 3 [DnekTpoHHbIH pecypc]:
yaeOHoe nocobue st npaktudeckux 3anatuil/ Kanyrkun JI.E., [lTammackuii B.B., Paxmranr
FO.A.— DnexktpoH. TekcToBble faHHbIe.— M.: U3nartensckuit Jlom MUCuC, 2014.— 103 c.— Pe-
*kuM nocrtyna: http://www.iprbookshop.ru/56599.html.— 3BC «IPRbooks»

7.3. lonotHUTEIBHAS JIUTEPATYPA:

1. HInonsckuitD.B.Atomuas ¢usuka. Tom 1. BBenenue B aromuyto pusuky. M3naremns-
ctBo:"Jlanp". ISBN:978-5-8114-1005-7. 2010. 560 c. 2. IlInonsckuiiD.B.AtomHuas ¢usuka. Tom 2.
OcCHOBBI KBaHTOBOI MEXaHUKHU U CTPOCHUE IEKTPOHHOM 00osouku aroma. M3narenscrBo: "Jlanp".
ISBN: 978-5-8114-1006-4, 2010 r. 448 c. (www.e.lanbook.com).

3.MunanteeB B.I1. ®u3nka atoMa u aToMHBIX siBiieHnit: y4ueo. [Tocooue/ B.I1. Munantses.-M.:
Abpuc, 2012.-399 c.

4.Jlenone H.b. Atom B ciiibHOM noJie nazepHoro usznydeHus. M.: ®©U3MATIIUT.-2011.
5.I'mu36ypr B.JL., JleBun JI.M., Pabunosuu M.C., CuByxun /I.B. C6. 3anau o obuiemy kypcy ¢u-
3ukd. B 5 1. Ku. V. Atomuas gusuka. ®usuka sinpa u anementapubix yactuil/Ilox pen.
J.B.CuByxuHa.-5-¢ u3g., crep.-M.: DUSMATIINT; Jlans, 2006.-184 c.

6. .Uponos U.E. 3amaun o o6mient ¢pusuke: yd. mocoO. Jis By30B. 8- u3a.-M.: BUHOM. Jlabopa-
topus 3HaHui. 2010.-431 ¢

7.CuByxuH J[.B. O6mwmit kypc pusuxu. Yueo. [locodbue: s By3oB. B 5 1. T. IV. Onrtuka, 3-e u3s.,
M.: ®U3MATIINT; U3a-Bo MOTH, 2002.-792

8.JleneneB A.H. ®uszuka. B 5 xu. Ku.5. OcHoBbl kBanTOBOU (uzuku.- M.: DUSMATIIUT, 2006.-
248 c.
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7.4 llepuoauyeckue U3IaHUA

1. Yenexu pu3ndeckux HayK.

2. [ToBepxHOCTh. PEHTreHOBCKHE U CHHXPOTPOHHBIC U3JTYICHUS.
3. ®usuka TBEpIOro Tea.

4. Kpucramnorpadusi.

5. Ycnexu XuMuM.

6. DIEeKTPOHHBIC U3AAHUS YIEOHBIX TTOCOOHIA.

7.5. UaTepHeT-pecypchbl

XNANN B BN

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/

061/1/;146 qu)OpMaL{HOHHble, Cnpaeoy4Hble U NOUCKOBbLE.!

1. CmpaBounas npaBoBas cuctema «['apant». URL: http://www.garant.ru.

2. Cupasounas mpaBoBas cuctema «Koncynsrantllmrocy. URL: http://www. consultant.ru
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http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=

IlepeueHb aKTYaIbHBIX YJI€KTPOHHBIX HHPOPMAIMOHHBIX 023 JaHHBIX,
K KOTOPBIM oOecneuyeH aoctyn nojn3oBaresisivm KbBI'Y (2023-2024 yu.r.)

Ne Haumeno- KpaTkas xapakrepucTuka Anpec HaumenoBaHue opra- Ycnosus
n/ | BaHHe JJIeK- caiita HHU3aI[UH-BJIA/IeJIbIIA; J0CTyna
n TPOHHO-TO PEKBU3HUTHI IOTOBOPA

pecypca

1. Hayunas Onektp. 6ubnMoTeka HayyHbix | http://elib 000 «H2b» [onnserit
3JIeKTPOHHAs1 | myOnmKarmii - oxoso 4000 rary.ru JlunieH3noHHOE coria- JIOCTYT
omdoamoreka | mHocTpaHHBIX U 3900 oTeue- menue Nel4830 ot

(H9b CTBEHHBIX HAayUYHBIX JKypHa- 01.08.2014r.
POON) JI0B, pedepaTsl myOIuKamuit beccpounoe
20 TBIC. )KypHAJIOB, a TAKXKE
onucanus 1,5 MIH. 3apyOex-
HBIX U POCCUMCKUX JuCCepTa-
umit; 2800 pocc. )XypHaiIoOB Ha
0e3BO3ME3IHOI OCHOBE

2. IBC «Kon- 13800 u3manmii mo Bcem 00- http://ww 00O «KoHcynbTanT [Tonubrit
CYJbTAHT JIacTAM 3HaHUH, BKIFOYa- w.studme CTyJIEHTa» JIOCTYT
CTYIEHTa» et 6osee uem 12000 yuebnu- dlib.ru (r. Mockga) (peructpa-

KOB U Y4eOHBIX TIOCOOUH JIIst http://ww | Horosop Ne750KC/07- | uus no IP-
BO u CIIO, 864 nanmeHoBa- w.medcol 2022 agpecam
HUH XypHaI0B 1 917 MOHO- legelib.ru 0126.09.2022 1. KBI'Y)
rpagwuii. AKTHBEH 10

30.09.2023r.

3. | «Daexrpon- | Komnexuus «Meauuuna (BO) | http://ww | OOO «llomurexpecype» | Ilomubrit
Has oubamo- | [DOTAP-Menna. Books in w.studme (r. Mockga) JIOCTYT
Teka Texuu- | English (kauru Ha anrmmii- dlib.ru Horosop Ne849KC/03- | (peructpa-
YecKOro By- | CKOM SI3bIKE)» 2023 mus no IP-

3a» (ABC ot 11.04.2023 r. angpecam
«Koncyab- AKTHBEH 10 KBI'Y)
TAHT CTyHeH- 19.04.2024r.
Tay)
4. | 9BC «Jlanb» | DIEKTPOHHBIE BEPCUU KHUT https://e.l | OO0 «3BC JIAHb» (r. ITonnsiit
BEIYIINX U3ATEIBCTB yIeO- anbook.co Cankr-IleTepOypr) JIOCTYTI
HOW 1 HAy4YHOH JINTEpaTypHI (B m/ Jorosop Ne41EIN/223 | (peructpa-
TOM YHCJIE YHUBEPCUTETCKUX ot 14.02.2023 1. uus o 1P-
W3JaTEIbCTB), TaK U JIIEK- AKTHUBEH J10 azpecam
TPOHHBIE BEPCUU TIEpPUOANYE- 15.02.2024r. KBI'Y)
CKUX M3/IaHUH 110 pa3IUIHBIM
00JIaCTsIM 3HAHHH.

5. | Hammonaan- | OObeIMHEHHBIN 3JICKTPOHHBIN | https://rus ®OI'BY «Poccuiickas Hoctym ¢
Hasl JJIeK- KaTtajor (JOHA0B POCCUMCKUX neb.ru/ roCy/lapCcTBeHHast OMO- | DIIEKTPOH-
TPOH-HAasi O0ubsImoTeK, comepKaIIIi JTUOTEKa» HOTO YH-

onoamorexa | 4 331 542 3neKTPOHHBIX JI0- Horosop TaIBLHOTO
PTB KYMEHTOB 00pa30BaTeIbHOI0 Nel01/HOB/1666-1 or | 3ama O6uo-
W HAYYHOTI'O Xapakrepa I10 pas3- 10.09.2020r. JINOTEKHU

JINYHBIM OTPACIISIM 3HAHUM beccpouHsblit KbI'Y

6. 9BC 107831 myOnukanuit, B T.4.: http://iptb | OOO «Aii [1u Op Me- TTonHbri

«IPSMART» | 19071 — yueOHBIX U3aHWIA, ookshop.r JTHay JIOCTYTI
6746 — HayuHbIX U3gaHui, 700 u/ (r. Mocksa) (peructpa-
KOJUIeKITnH, 343 KypHama Horosop Ne75/EI1-223 | nws no IP-
BAK, 2085 aynnonsnanuii. o1 23.03.2023 r. azpecam
AKTHUBEH 10 KBI'Y)
02.04.2024r.

7. 9BC Temarnueckasi KOJUTEKIHS http://iprtb | OOO «Aii Ilu Op Me- [omHbrit

«IPSMART» | «Pycckuii SI3bIK KaK HHO- ookshop.r Juay JIOCTYI
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(0P PKH) | cTpaHHBIN» u/ (r. Mocksa) (peructpa-
W3 naTenbckue KOIeKIUN: http://ww | dorosop Nel42/EIl- nus no IP-
«3naroyct»; «Pycckuii A3bIK. W.T0S- 223 aapecam
Kypcby; «Pycckuit s3b1K» edu.ru/ ot 18.05.2023 r. KBI'Y)
(Kypcet YMK «Pycckuit si3p1k CPOK Mpe0CTaBICHUS
CETOTHS» - 6 KHUT) JIULICH3UH:
¢ 01.06.2023 o
01.06.2024
8. 9BC DOneKTpoHHbBIE BEPCUU yUeO- https://ura 000 «3neKTpOHHOE ITonabrit
«lOpaii» HOW M HAy49HOH JINTEPATypBI it.ru/ u3natenscTo FOPAMTY JOCTYTI
aasa CITIO nznatenseTB «HOpaiT» nis (r. Mocksa) (peructpa-
CIIO u 3neKTpoHHBIE BEPCHU Jorosop Ne305/EIl- uus o IP-
MEPUOIUYECKHUX U3JAHUH IO 223 azgpecam
Pa3IUYHBIM 00JaCTSIM 3HAHUH. Ot 27.10.2022 r. KBI'Y)
AxtuseH g0 31.10.2023
9. 9BC Onexkrporasie Bepcuu 8000 https://ura 000 «3aeKTpOHHOE ITonabIit
«lOpaiir» HaNMEHOBaHUI yueOHOU u it.ru/ u3natenscTo FOPAMTY JIOCTYT
aas BO Hay4HOU JIUTEpaTyphl U37a- (r. Mocksa) (peructpa-
tenbeTB «IOpaiit» aist BO n Horosop Ne44/EI1-223 | s o IP-
3JIEKTPOHHBIE BEPCUH MIEPUO- Ot 16.02.2023 r. agpecam
JTUYECKUX U3TaHUH 1Mo pa3- Axtusedr ¢ 01.03.2023 KBI'Y)
JIMYHBIM O6JIaCTSIM 3HAHUM. T.
1o 29.02.2024 r.
10.| Polpred.com. | O630p CMU Poccun u 3apy- http://polp | OOO «lIlonmpen cnpa- | HocTym no
Hooctu. O0- | 6exbs. [lonHbie TEKCTHI + red.com BOYHUKU» IP-agpecam
30p CMU. aHanutrka u3 600 u3naHuii o BbesBo3mesano (06e3 KBI'y
Poccus u 3a- | 53 oTpacisaMm OpUIINANTBHOTO JTOTO-
pyo0exbe BOpa)
11.| Mpe3upent- | bonee 500 000 3meKTPOHHBIX http://ww OI'BY «lIpe3uaeHt- ABTOpHU30-
ckasi Ou0/IMo- | TOKyMeHTOB 1o uctopun Ote- | w.prlib.ru | ckas OubnmoTeka uMm. BaHHBIN
Teka uMm. b.H. | yecTBa, poccuiickoil rocynap- b.H. Ensriuaay (T. JIOCTYII U3
Enbuuna CTBEHHOCTH, PYCCKOMY SI3BIKY Cankr-IletepOypr) 6ubimoTe-
U TIpaBy Coraamenue ot KH (ay.
15.11.2016r. Nells, 214)
beccpounsblii

OcHoBHbIE My0/IMKAllMA ABTOPA 110 TeMe Kypca
B pedepupyemsbix xypHaax:
1. Beloshitski V.V., Kumakhov M.A., KhokonovA.Kh. Radiation energy loss of high energy

electrons channeling in thick single crystals. Nucl. Inst. Meth. B. — 1991. — V.62. — P.207-

212.

2. benommnkuii B.B., XokonoB A.X. O noyisipu3alluOHHBIX XapaKTEPUCTUKAX U3JIy4YEHUs 1O-
3UTPOHOB IIPU KaHAJIMPOBAHUU B CIOXKHBIX Kpuctamnax. Jloknaas! akagemun Hayk CCCP.
1995. T.342. Ne2. C.177-179.

3. XokonoB A.X., bo3zues A.b. O0 3BoMIONNK BEKTOPA COCTOSIHUSA B MOTEHIIMAJe MHCTAHTOH-
Horo Tumna. SnepHas ¢uzuka. ITucema B pepakuuto. 1995. T.58. C.766-767.

4. XoxonoB A.X., Macaes M.b., CaBoiickuit FO.B. O konmnyecTBEHHOM ompeeeHUN KOH-
LEHTpaIMU PaJOHa METOJIOM FaMMa-CIIEKTPOMETPUH a3p030JbHbIX (GHIBTPOB. [Iprndops! n
texHuka skcnepumenTa 2009. Ne 1 C.142-144.

5. Petkov V.B., Dzhappuev D.D., KhokonovA.Kh. , et.al. Carpet-3 - a new experiment to
study the primary composition around the knee.
Nuclear Phys.B (Proc. Suppl.)2009,V.196, P. 371-374 2009
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6. Xokonos A.X., Casoiickuii F0.B., Kamap3aes A.B. UyBcTBUTENBHOCTD U 3 (HEKTUBHOCTD
peructpanun HeTpoHOB 3He n 10BF3-cuerunkamu. Anepras ¢puzuka. 2010. Tom 73, Ne9.
C. 1528-1532.

7. XoxoHoB A.X., MacaeB M.b., Casolickuii }0.B., Kamap3aes A.B. YcranoBka aJist MOHUTO-

pHUHTa paJIoHa B BO3JIyX€ METOJIOM ad3pO30IbHBIX PriIbTpoB. [IprOOpEI 1 TeXHUKA IKCIIEpH-
MenTa, 2010, Ne 3, ¢.123-126.

8. XoxonoB A.X., KoukapoB M.M., Unerames B.C. IlepBbie pe3ynbTaThl HEUTPOHHOTO MO-

Hutopunra Ha iuke Tepckon. M3Bectust PAH. Cepus dusnueckas, 2011, Tom 75, Ne6,
c.934-935.
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7.6 MeToan4yeckue yKa3aHHus K JeKIMOHHBIM U MPAKTHYECKUM 3aHATUHAM

[IpenonaBaTens NOMKEH TPOBOAUTH 3aHATUS B MOATOTOBICHHOM ISl 3TOr0 aynutopuu. OH
JIOJKEH OBITh IOATOTOBJICH K 3aHATHIO, UMETh IIJIaH WA KOHCIEKT JICKIIHH.

B nexunoHHO#N ayauTOpHM MpeEnojaBaresb JOJKEH MOJIb30BAThCSA TOCKOW JJISI U3JIOKECHUS
MaTepuaia, OMHCAHHS CXEM, PUCYHKOB, TaOmuil. I1lo BO3MOXHOCTH HEOOXOAMMO HCHOIL30BaHUE
HaIJISITHBIX TIOCOOUH M ayIMOBU3YaIbHBIX CPE/ICTB.

[IpenonaBaTens AoKeH OBITH apykemo0eH K cTyaeHtaM. OH JobkeH ObITh TpeboBaTemb-
HBIM HE TOJIBKO K CTYJIEHTaM, HO U K caMOMYy ce0e, TeM CaMbIM 3aBOEBBIBas y CTYJICHTOB aBTOPUTET
Y YBaXKCHHUE.

Marepuan I0MKEH JIOTMYECKHU MOCJIEIOBATEIbHO M3JIATaThCAd M COJEPIKATh IJIEMEHTHI HO-
BU3HBL. Peub momkHa OBITh MPaBUIIBHONW M TOYHOW. TeMI YTCHHsI JICKIIUU JOJHKEH OBITh €CTECTBEH-
HbIM. JIEKTOp TOJDKEH OMOYB CTYJIEHTaM MOHSATH JIOTHKY ITOCTPOSHUSI KOHKPETHOTO Y4eOHOTO Ma-
Tepuaa, BBIICIATH IIABHOE U 00paIiaTh BHUMAHUE CTYCHTOB Ha (PU3HUECKUN CMBICI TIOTy4aeMBbIX
PE3yNbTATOB M (PU3MUECKUX BEIIUYHUH.

[IpenogaBaTens JOMKEH MPEIOCTABUTH CTYJACHTaM MCTOYHUKHU JOIMOJHUTEIBHON MHpOpMa-
1Y 10 AucuuIuinHe. Jlurepatypy nenecooOpa3Ho JeNIUTh Ha OCHOBHYIO U JIOTIOJHUTEIBHYIO.

[IpenomaBaTens JOKEH MOOMIPSTH BOIMPOCH OT CTYAEHTOB U TPAMOTHO OTBEYAaTh HA 3TH BO-
MIPOCBHI.

[IpoBoast cemuHapckue U J1abOpaTOPHO-NPAKTHUECKUE 3aHITHS, PENIOAaBaTENb JI0JKEH
paboTaTh HaJ yriyOJIeHUEM U 3aKpeTIeHUEM JIEKIIMOHHOTO MaTepuana, MoIy4eHueM CTyeHTa-
MU YMEHUH U HABBIKOB, IPEIYCMOTPEHHBIX y4€OHON IPOrPaMMOI.

[lepen Tem, kak HauaTh peLICHUE 33/1a4 HA HPAKMUYECKOM 3AHAMUU B ayTUTOPUH, HEOO-
XOJIMMO MPOBECTHU OTPOC IO TAHHOUW TeMe, BBIITUCAThH CO CTYJCHTAMH Ha JOCKE HEOOXO0IUMEBIC
(bopMyIibl, pa3bICHUTH UX CYTh, PA3MEPHOCTH BEIMYUH, M TOJIBKO 3aT€M HAUMHAThH PEIICHUE 3a-
Iad.

Ha 3ansTusix no ¢puznpakmuxymy nepe HauajaoM BBITOJTHEHHS 1a00paTOpPHBIX paboT
HEO0OXOAMMO OMPOCUTH KAXKJIOTO CTYICHTA 110 BOIIPOCAM QONYCKa K JIa0OpaTOPHBIM paboTam, 1o
yCTaHOBKaM U pubopaM, COONTIOICHUIO MTPaBUII TeXHUKHU Oe3omacHocTU. K KOHITY 3aHATHS CTY-
JIEHTHI JIOJKHBI TPEICTaBUTh IIPEIBAPUTEIBHBIE PE3YyIbTaThI, MOTYyYEHHBIE COIIACHO TpeboBa-
HUSM 00pabOTKHU pe3ynbTaTOB U3MEPEHUI.

8. MarepunajibHO-TeXHUYECKOe o0ecredeHne TUCHUNIMHBI
8.1. Tpebosanus k mamepuarbHO-MEXHULECKOMY 00ecneyeHu
Jlns peanuzanuu paboueil mporpaMMbl AUCHUIUIMHBI UMEIOTCS CIIEUAbHbIE TOMEIEeHUs
JUISL TIPOBEJIEHUS 3aHATUN JIEKIMOHHOTO M CEMHUHApCKOro THWIIA, TPYIIIOBBIX U HHJAWBUIYAJTbHBIX
KOHCYJIbTAIMM, TEKYILEr0 KOHTPOJISI U IPOMEXKYTOUYHOM aTTECTALMU, a TaKyKe MOMELICHMs ISl ca-
MOCTOSITEIbHOU pabOThI U MOMEIIEHUS I XpaHEHUSI U MPO(UIAKTHIECKOTO OOCTYKUBAHUS 000-
pyaoBanus. CrieraabHble OMEIIEHUS! YKOMIUIEKTOBAHbBI CIIELMATU3UPOBAaHHON MeOenblo U TeX-
HUYECKUMH CPEJICTBA 00YUEHHUs, CIYKaIIUMHU JJIs MpeACcTaBlIeHuss MHpopMauu O0NbIION ayuTo-
pHH.
Jli1g ipoBeieHMsI 3aHATUN JIEKIIMOHHOTO THIa UMEIOTCS IEMOHCTPAIMOHHOE 000pYyJ0BaHKE
U y4eOHO-HaIJIAJHbIE TIOCOOHS.
[Ipu npoBeneHny 3aHATUH JIEKIIMOHHOTO/ CEMUHAPCKOTO TUIIA 3aHATUHN UCIIOIb3YIOTCS:
JAUUEH3UOHHOE NPOZPAMMHOe 0becneueHue:
- IIpoaykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enter-
prise) noamnucka (Open Value Subscription);
AnTuBUpycHOE mporpaMmMmHoe obecrnieuenue Kaspersky Endpoint Security CrangapTHBIiM
Russian Edition;
Breruncnutensnas cpena MathLab: nomep aunensuun 40811750.
€80000HO pacnpocmpansemvle NPoSPAMMbL.
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— Academic MarthCAD License - MaTemMaTH4ecKoe MpOrpaMMHOE OOecrieueHue, Ko-
TOpPOE MO3BOJISIET BBHIMOJIHATH, AHAJIM3UPOBATh BaXKHEHIIINE WHKEHEPHBIE pacueThl U
00MEHUBATLCS UMU;
—  WinZip nns Windows - mporpamm jist CKaTHsI U PaCakOBKH (haiiiios;
— Adobe Reader mis Windows — nporpamma mi1st urerust PDF daitnos;
— Far Manager - KoHCOJIbHBIN (haliIOBBIII MEHEIKEp AJIs ONEPAallMOHHBIX CHUCTEM Ce-
MmeiictBa Microsoft Windows.
[Tpu ocymiecTBiIeHNH 00Pa30BaTEIHHOIO MPOIIECCa CTYASHTAMHE H IPEIO01aBaTeIeM HCTIOb-
3yloTCs caeayomue nHpopManuonHo crnpaBodyHbie cucTteMbl: DObC «Aulludpoyke», 9bC «Kon-
cynpTaHT cryaeHTtan, CIIC «KoncynpranT mmoc», CIIC «"apanTy.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHBL OIS UHBANUOOB U JUY C OSPAHUYEHHbIMU B03-
MOIACHOCMAMU 300P08bS

JIJ1st CTYJIEHTOB C OrPaHMYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbsI CO3/IaHbl CIIEIIMAIIbHBIE YCIIO-
BUsI JIUIs1 osTydeHus: oopa3oBanus (aya. 145 I'K). B mensx 1ocTymHOCTH TOJyYeHHs BBICIIETO 00-
pa3oBaHus 10 00pa30BaTEIILHBIM MPOTPaMMaM WHBAIUIAMU U JIUIIAMH C OTPAHUYEHHBIMH BO3MOX-
HOCTSIMU 3/I0POBbSI YHUBEPCUTETOM 00€CIIeUHBACTCS:

1. AnpTepHaTUBHAS BepcHs OQUITUAIBHOTO caiita B ceTH «HTepHeT» Il cTab0BUISIINX;

2. I MHBaJIKMIOB C HAPYLICHUSMU 3peHHUsl (CIa00BUASIINE, CIEIbIC)

- IPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIETO 00YyYaIOIIeMycsi HEOOXOUMYIO MOMOIITb, 1y0-
JUPOBAaHUE BCIYX CIPAaBOYHOW MH(OpPMAIMK O paCHUCAHUM Y4eOHBIX 3aHSATHI; HATUYUE CPEICTB
JUTSL YCWIICHUSI OCTaTOYHOTO 3pEHUSs, OpaillIeBCKOW KOMIBIOTEPHON TEXHUKH, BH]ICOYBEITHUNUTEIICH,
IpOrpaMM HEBU3YaAJIbHOTO JIOCTYIAa K MH(POPMAIMH, TPOrPaMM-CUHTE3aTOPOB PEUU U IPYTUX TEX-
HUYECKUX CPEJACTB MpUeMa-Tiepeadn yaeOHoi nHPOpMaIUU B TOCTYIHBIX (DOpMax ISl CTYICHTOB
C HapyIICHUSMHU 3pEHUS;

- 3aJ]aHUs [Tl BBITIOJTHEHUS HA DK3aMEHE 3aYUTHIBAIOTCS] ACCUCTEHTOM;

- IMCbMEHHBIE 3aJ]aHUs BBIMIOJIHAIOTCS HA Oymare, HaJUKTOBBIBAIOTCS aCCUCTEHTY 00y4aro-
HIUMCS;

3.11s MHBANMMIOB U JIUI C OTPAHMYEHHBIMU BO3MOKHOCTSIMHM 3JI0pOBBS MO cIyxy (cia-
OocIbIIIanye, TIyXue):

- Ha 3a4yeTe/’K3aMeHe MPHUCYTCTBYET aCCHCTEHT, OKAa3bIBAIOIIMI CTYIEHTY HEOOXOIUMYIO
TEXHUYECKYIO TIOMOIIh C YYETOM HHIAMBUIYaTbHBIX OCOOCHHOCTEH (OH MOMOTAeT 3aHATh pabouyee
MECTO, IePeIBUTATHCS, TPOUUTATH U OPOPMUTH 33/I1aHKE, B TOM YHCIIE 3aMTUCHIBAs MO/ JTUKTOBKY);

- 3a4eT/3K3aMeH MPOBOJUTCS B MUCHbMEHHOU PopMme;

4. Jlnga VHBaJIWAOB M JMI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3JJ0POBbSI, UMEIOLIUX Hapy-
IIEHUSI OTIOPHO-JIBUTATEIILHOTO arapaTa, Co3JaHbl MaTepUaIbHO-TEXHUUECKHE YCIIOBUsI oOecte-
YHBAIOIINE BO3MOXHOCTh OECIPENsSTCTBEHHOTO TOCTyNa O0y4arouuxcs B y4eOHbIC MOMEIICHUs,
00BEKTYy MHUTAHUS, TyaJIETHBIE U JIPYrUe MOMENICHUs YHUBEPCUTETA, a TakKe NMpeObIBaHUS B yKa-
3aHHBIX MOMEIIEHUAX (HATU4KMe PACHIMPEHHBIX JBEPHBIX MPOEMOB, MOPYYHEH U IPYTHX MPHUCIIO-
cobneHuit).

- NUCHbMEHHBIC 33JlaHMs BBINOJIHSIOTCA HAa KOMIBIOTEPE CO CIEHHAIU3UPOBAHHBIM MPO-
TPaMMHBIM 00ECTIEYCHUEM MITH HAJIUKTOBBIBAIOTCS aCCUCTEHTY;

- 110 JKETIAaHWIO CTYACHTA YK3aMEH MPOBOIUTCS B YCTHOU (hopme.

OOyuaromuecss U3 YKCla JUI] C OTPAHHYCHHBIMA BO3MOXKHOCTSIMU 3JI0POBBSI 00€CTIeueHbI
AIIEKTPOHHBIMU 00pa30oBaTEeNbHBIMHU pecypcaMu B GopMmax, aJanTHPOBAHHBIX K OPAHUYCHUSIM UX
3JI0POBBSI.
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JINCT UBMEHEHUM (IONTOJIHEHUI)

B paboueil mporpaMme JUCIUTUTHHBIC ATOMHAs YUK
o HanpasyieHuto noarotoBku 03.03.02 dusuka ([Ipoduns: «MenunuHcKas Gu3nuka)

Ha20 —20  yueOHbI rox

IIpuiaoxenne Nel

Ne
n/n

daemenT (myHkT) PII/{

IlepeyeHb BHOCUMBIX U3MEHEHUI
(10MOJTHEeHU )

Mpumeyanue

OO6cyxeHa u peKOMEHI0BaHa Ha 3aceIaHuu Kadeapbl TEOPETHUECKON 1 SKCIIEpUMEHTAIbHON (u-

3UKHU

[Tporoxomn Ne OT «___ »

3aBenyronmii kKageapoit

202 .

/M.X. X0koHOB/

noonucs

pacuiugposka noonucu

odama
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IIpunoxenne Ne 2
Pacnpenesienne 6a/1J10B TeKyIero U pyoe;KHoro KOHTPOJIst

Cymma 6annoe
Non/n Buo xonmponsn Oowan 3-2 mou-
1-71 mouxka | 2-a mouka
cymma Ka
1- | Ilocewenue 3anamuit 0o 10 ban- 00 3 0. 00 30. 00 46.
7108
2- | Tekywiuii KOHmpoJib: 00 30 oan- 00 10 o. 0o 10 o. oo 10 o.
7108
Omeem na 5 eonpocos om0 00l56. |om00056.| om0O0oo5| om0oo5
0. 0.
[TonHbIi MpaBUIILHBINA OTBET no 15 oan- 50. 50. 50.
JIOB
Henonublil paBUIBHBIN OTBET or3 10l156.| orl n056.| orlmoS5| orlmo5
0. 0.
OTBer, conepaliii HETOYHOCTH, 006. 006. 006. 0 6.
OIIMOKHU
Bovinonnenue camocmosamenvhvix
3a0anuil (pewienue 3aoad, Hanu-
canue peghepamos, 00K1ao ) om0 00l56. |om00056. | om00do5 |om0oadol
o O
1. | PybestcHulit KOHMPObL 0o 30 oan- oo 10 é. oo 10 é. 00 10 6.
7108
TECTUPOBAaHUE ot 0- 10 126. | ot 0- 10 46. ot 0- 1o ot 0- 1o
40. 40.
KOJJIOKBUYM or010186. | oT01066.| or0m06| o010 106
0. 0.
Hmozo cymma mekyuie2o u py-
0e)cH020 KOHMPOA 0o 700annos 00 230. 00 230 00 240
ITepBbIit ITan (0a3o-
BbIii)ypOB€Hb) — OLIEHKA «YAO- HE MeHee | He MeHee 12 | He MeHee | He MeHee
BJIETBOPHUTEIbHOY 360. 0. 126 126
Bropoii Tan (mpoaBuny- | menee 70 6.
TBI)ypOBeHb) — OLCHKA «XOpO- (51-696.) | menee236 | wmenee 23 MeHee
110 0 246
Tpernii 3ranm (BBICOKHI ypo-
B€Hb) - OLIEHKA «OTJIHUYHO» He meHee 70 | He MeHee 23 HE MCHEe | He MEHee
0. 0. 2306 246
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TEKYIIAN U PYBEKHBINA KOHTPOJIb

IIpunoxenne Ne 3

Cemectp IIxara oreHUBaHUS
0-35 6ayutoB 36-50 OamoB 51-60 6amroB 56-70 6aiuioB
5 YacTuuHoe 1mocele- ITomHOE MM YacTHY- ITomHoE MM ya- ITomHOE MOCeIenne
HUE ayIUTOPHBIX 3a- | HOE IOCELICHUE ayJIu- | CTUYHOE MOCEIICHUE | ayJUTOPHBIX 3aHITHIL.
Hatuil. HeynosinerBo- | TOpHBIX 3aHsATUl. Ya- ayJIUTOPHBIX 3aHsI- ITonHoe BeITTOJIHEHNE
PUTEIBHOE BBITIOJHE- | CTUYHOE BBHINOJHEHHE THH. U 3al1uTa MpaKkThuie-
HUE MPAKTUYECKUX MpaKTHIECKUX PabdoT. [TonHoe BbITIONHE- CKHUX 3aHSTUH. BbI-
pa6ort. [Tnoxas moaro- Brinonnenue KoH- HUE MPaKTUYECKUX MIOJITHEHUE KOHTPOJIb-
TOBKa K OaJUIBHO- TPOJIBHBIX PadoOT, Te- paboT. HBIX pa0OT, TECTOBBIX
PEUTUHTOBBIM MEPO- CTOBBIX 3aJIaHUM, OT- Brinonnenue KoH- 3aJlaHUM, OTBETHI Ha
npusitusim. CTyneHt BETHI Ha KOJJIOKBUYME TPOJBHBIX PadoT, KOJUIOKBHYME Ha
HE JOIMYCKaeTCs K Ha OIICHKU «YJOBJIE- TECTOBBIX 3aJJaHUH, OILICHKH «OTJIHYHOY.
MIPOMEKYTOUHOM atT- TBOPUTEIIHLHOY. OTBETHI Ha KOJIIO-
TeCTaIlnu KBUYME HA OLEHKU
«XOPOIIOY.
INPOMEXYTOUHASN ATTECTAIIUS
Cemectp [Txana oueHUBaHUS
HeynosnerBopurens- Y 10BIETBOPUTENBHO Xoporo OTnu4HO
HO (61-80 6amoB) (81-90 6amnoB) (91-100 6anmoB)
(36-60 6amnoB)
5 Crynent umeet 36-60 Crynent umeet 36-50 Crynent umeet 51-60 CryneHTt umeer

0aJUIoB 1O UTOTaM
TEKYIIEro u pyOexHo-
T'0 KOHTPOJISI, Ha K-
3aMeHe He Jall MOJIHO-
T'O OTBETa HH Ha OJMH
BOIIPOC.

CryneHT umeet
36-45 6a10B 110 UTO-
ram TeKyIIero U py-
0eKHOTO KOHTPOJIS,
Ha 3K3aMeHe JaJl I10JI-
HBIA OTBET TOJBKO Ha
onuH Borpoc. [Ipu
penieHnu 3aaa4 o0y-
YarOIIMIACS JOMyCKaeT
rpyOble OIIMOKH, JaeT
HEBEPHYIO OIIEHKY CH-
TyaIu¥ 1 PerieHo Me-
Hee 50 % 3amau.

0aJUIOB 1O UTOTaM Te-
KYIIIETO U PyOEKHOTO
KOHTPOJISI, HA SK3aMeHe
JlaJl TIOJTHBIM OTBET Ha
OJIVH BOTIPOC Y YaCTUY-
HO (TIOJTHOCTBIO) OTBE-
THUJI Ha BTOPOH.
Crynenr umeet 46-60
0aJlJIOB IO UTOTAM Te-
KYIIIETO U PyOEKHOTrO
KOHTPOJIsI, HA DK3aMeHe
JIaJT TTOJTHBIA OTBET Ha
OJIVH BOIIPOC WJIH Ya-
CTHYHO OTBETHJI Ha 00a
BOIIpOCa.
CTyneHT uMeeT 10 UTo-
ram TEKyIIero u py-
0eKHOro KOHTpOJIs 61-
70 6amioB Ha PK3aMeHe
HE JIaJT TIOJIHOTO OTBETa
HU Ha OJIMH BOIPOC.
OOyyarommuiics 3aTpyn-
HSIETCS C TIPaBIJIHHOM
OLIEHKOM MpEJIOKEHHON
3a]1auM, IAeT HETIOHBII
OTBeET, pemieHo 55% 3a-
nay.

0aJIJIOB IO UTOTaM Te-
KYIIIETO U PyOe)HOTO
KOHTPOJIS, Ha SK3aMCHE
J1aJl TIOJTHBIM OTBET Ha
OJIVH BOTIPOC Y YaCTUY-
HO (TIOJTHOCTBIO) OTBE-
TWJI Ha BTOPOH.
Crynent umeet 61 — 65
0aJIJIOB IO UTOTaM Te-
KYILIEro U pyOexHOro
KOHTPOJIS, Ha SK3aMCHE
JIaJT TTOJTHBIA OTBET Ha
OJIVH BOIPOC U YaCTUY-
HO OTBETUJI HAa BTOPOH.
Crynent umeet 66-70
0aJIJIOB IO UTOTAM Te-
KYIIIETO U pyOEeKHOTO
KOHTPOJIS, Ha SK3aMEHE
JIaJT TIOJTHBINA OTBET

TOJIBKO Ha OAWH BOIIPOC.

ITpu pemenuu 3agau
00y4aroHiics MOKa3kl-
BaeT TBEP/IbIC 3HAHUS
MaTepuaia, TPaMOTHO

€Tr0 u3Jjraract, HO JOIyC-

KacT HC3HAYUTCIBHBIC

HETOYHOCTH B IPOIIEcCce
pelIeHns 3aaa4, pemeHo

70% 3amau

61-70 6amoB 1Mo
WTOTaM TEKyIIle-
T'O ¥ PyOeXKHOTO
KOHTpOJIS, Ha
JK3aMeHe Jal
TIOJTHBIA OTBET Ha
OJIMH BOIIPOC U
YaCTHUIHO (TI0JI-
HOCTBIO) OTBETHII
Ha Bropoi. [Ipu
pelieHny 3a/1a4
MOKa3bIBACT TITy-
OoKue 3HaHUA
Marepuaia, CBO-
00JTHO UCTIOJB3Y-
€T HEOOXOIUMBIE
(hopmyIbl ipu
peleHnH 3aaa4,
peweno 100%
3aaq
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