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Pabouast mporpaMMa TUCIUTUTMHBI «ATOMHAas (U3HKa» MpeAHa3HAUYCHA ISl CTYJACHTOB OYHOMN
dbopmbl o0yuerHus o HanpasiaeHuto moArotoBku 03.03.02 dusuka ([Ipoduns «Meaumnuuckas ¢u-
3MKa»), 5-T0 cemecTpa 3-ro Kypca.

Pabouas nporpamma cocrtaBieHa ¢ yuetoM deepanbHOro rocy1apcTBEHHOr0 00pa3oBaTelb-
Horo ctangapta ®I'OC 3++ Beiciiero oopazoanus mo HanpasieHuto 03.03.02 dusuka (ypoBeHb
OakanmaBpuaTa), yTBEpXKJICHHOT0 MpUKa3oM MuHucTepcTBa 00pa3oBanus 1 Hayku Poccuiickoit ®e-
nepauuu 7 aBrycra 2020 r. Ne 891, kotopslii 3apeructpupoBad B Muntocte PO 24 aprycra 2020 r.,
peructpanroHHbiii Ne 59412,
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1. ]_le.l'llfl H 3aJa4Y1 0CBOCHUA NUCHHUITIMHBbI

Leab1o ocBoeHUsT yueOHON AUCIUILTUHBI «ATOMHas pusnukay (AD) sBisercs:

- MpuoOpeTeHue 3HaHuK U (HOPMHUPOBAHKE MPEICTABICHUH 110 aTOMHON (DU3UKE, KaK O TEOPHUH, SB-
JISIFOIIEHCS pe3yabTaToM 00001eHUsT HAOMIOACHNH, TPAKTUYECKOTO OTbITA U SKCIIEPUMEHTA,

- O3HaKOMJICHHUE CTY/IEHTOB C OCHOBHBIMHU 3aKOHAMU M MeTOAaMH (PU3UKU aTOMa U aTOMHBIX SIBJIe-
HUM;

-HAY4YUTh HaBbIKaM PabOThl C COBPEMEHHBIM aTOMHO-(U3HUECKUM O0OpYyIOBaHUEM, UYTO HPEIO-
JaraeT 3HaKOMCTBO C OCHOBAaMH aTOMHOM CIIEKTPOCKOIINH.

3agayamMu TUCIUTUIMHBI «ATOMHAsT (PU3HKANSBIISFOTCS:
- OBJIQJIETh CHUCTEMOW 3HAHUM 110 aTOMHOU (PH3MKE U MPABUILHO COOTHOCUTH COJIEPKAHUE IKCITe-
PUMEHTAIIBHBIX 33]1a4 ¢ 3aKOHAMU (U3UKH aTOMa;
-3¢ (HhEeKTUBHO IPUMEHSTH OOIIIME 3aKOHBI JJIS PEIICHUS 3a7a49 B 00JIaCTH aTOMHON QU3UKKA Ha
TpaHUIlax ¢ APYTUMH pa3zeraMu Kypca oomeit pusmkm,
-CTPOUTh MaTeMaTUYECKUE MOJIETTH (PU3NUECKUX SIBICHUM, UCIIONIb3YS IOCTYIHBIA MaTeMaTHU4eCKun
anmapar, BKJII04Yas METObl BEIYUCIIUTEILHOW MaTEMAaTHKH,
- HCTIOJIb30BaTh IIPH paboTe CIPABOYHYIO U yUEOHYIO JIUTEpaTypy, HAXOAUTh IpyTrue He0OXOuMbIe
UCTOYHUKU UH(POPMALIUH.
2. Mecto aucuuninnbl B crpykrype OIIOIT BO

Huctummaa b1.6.14.05. «Atomnas ¢gusuka » Bxoaut B 050k b.1 ['ocynapcrBernoro oopaso-
BarenpHOTO crafaapra (PI'OC) mns cTtyneHToB 0uHOM (POpMBI 00YUEHUS O HAITPABJICHUIO CTICIH-
anpHocTU 03.03.02-"du3uka" (6akamaBpuaT) U peamusyercs B paMmkax mnpoduis «MeaunuHcKas
¢uzuka». K ucxoqusiM TpeOOBaHUSIM, HEOOXOAUMBIM ISl M3YYEHUs JAHHOW NHUCHUIUIMHBI OTHO-
CATCS 3HAHUS, YMEHUS U BHJIBI JEATEILHOCTH, CHOPMUPOBAHHBIE B MPOLIECCE U3YUECHUS TUCIUILIMH
Kypca o0rieit Gpu3uKku, a UMEHHO pa3zaesioB MexaHuka, DinekTpudecTBo, ONTHKA C COOTBETCTBY-
IOIUMH 1a00paTOPHBIMH TpakTHKyMaMu. HeoOXxonuMo Takxke BiaJieHHe METOJIaMH MaTeMaTh4e-
CKOTO aHaliu3a U HaBblkaMH paboThl HAa DBM Ha oHOM 13 0a30BbIX S3BIKOB MPOrPaMMHUPOBAHUS
beticuk, Ilackans unu Cu.

HMuctunmuaa A® sBAsSeTCS OCHOBOW Il M3YYEHUsS CHENUATBHBIX TUCIUIUIMH 10 CYO-
aTOMHOH (Hu3uKe, acTpopu3uKe, reohru3nke U GU3UKU KOHJCHCHUPOBAHHOTO COCTOSIHUS BEILIECTBA.

3. TpeboBaHus K pe3yJibTaTaM OCBOEHHSI JUCHUNIHHBI.

[Tporiecc M3y4yeHUs TUCHMIUIMHBI HampaBieH Ha (OPMUPOBAHHE DJIEMEHTOB CIIEAYIOIINX
komneTeHuil B cootBeTcTBUM ¢ @I'OC3++ BO no nampaienuto noaroroBku 03.03.02 dusnka
(ypoBeHb OakayiaBpuara):

Obwenpogheccuonanvrvie KomnemeHyuu

OIIK-2.1 CoctaBinsieT OTUETHI IO HAYYHO-UCCIIEN0BATENBCKON JEATEIIBHOCTH, BKIIIOYAsl aHAIN3 U
00paboOTKy SKCIIEPUMEHTAIBHBIX PE3yabTAaTOB.
OI1IK-2.2 CriocobeH mpeAcTaBiIsTh Pe3yIbTaThl HCCIAEA0BATENBCKON AESITEIbHOCTH HA HAYUYHBIX
KOH(EpEeHIUSIX, BO BpEMS IPOMEKYTOUHBIX U UTOTOBBIX aTTECTALIUM.
ITKC-3.1 Cniocoben npemnoaaBaTh GU3MKY B CPEAHEH MIKOJIE U CTICIIHAIBHBIX YICOHBIX 3aBEICHUSX
Ha OCHOBE ITOJIyYEHHOTO (PYHIaMEHTaIbHOrO OOpa30BaHMsl U HAayYHOI'O MHPOBO33PEHHSL.

B pe3yabTaTe 0CBO€HHSI JUCIHUIIJIMHBI 00yUYaIOIIUIiCS J0JIKEH:
3HaTh (QU3MYECKHE M MAaTEMAaTHUYCCKHE MOJICIH IPOIECCOB M SBJICHHM, a TakKe 00OpyJdoBaHUE,
TEXHOJIOTHM W TIPOTpaMMHBIC KOMILJIEKCHI, HCIIONb3yeMble TPH TPOBEICHUU WCCIICIOBAHUMN,
HaIlpaBJICHHBIX Ha PEIICHHE 3aa9d, TIOCTABICHHOM Mepe/] CTYICHTOM B paMKax aTOMHOM (PU3HKH;
Ymerb GopMymHpoOBaTh 1S U 33]1a4M UCCIIEA0BAHUS, CAMOCTOSTEIHHO IJIAHUPOBAThH U TTPOBOIUTH
HCCJIICAOBAaHU, aHAJIU3UPOBATH IMOJYYCHHBIC PC3YyJIbTAThbl U ACIATh COOTBCTCTBYIOIIUC BBIBOJHLI,
0(hOpMIISATh HAYYHO-TEXHUUECKYIO IOKYMECHTAIIHIO;
Baaaerp HaBbIKaMM HAyYHOM KOMMYHUKAUMU U UCCIEIOBATEIILCKOW JEATEIIBHOCTH B YCIOBHAX
(G YHKIIMOHUPOBAHUS HAYYHO-UCCIIEA0BATEIbCKUX M MIPOU3BOICTBEHHBIX KOJJIEKTHBOB.



IIpuoGpecTu onbIT:
- paboTsl ¢ mprbopamMu U 000PYAOBAaHUEM COBPEMEHHOM JIA0OPATOPUH IO aTOMHOM (U3HKE;

- MICTIOJIb30BaHUS PA3TUYHBIX METOJUK (PU3NYECKUX M3MEPEHUH MO0 aTOMHOM CIIEKTPOCKOIHMH U 00-
PpabOTKH SKCTIEPUMEHTAIBHBIX JAHHBIX;
- TIpoBeJieHUs] (PU3UYECKOTO U MAaTEeMAaTUYECKOTO MOJICIIMPOBAHUS C IPUMEHEHUEM METOOB (pu3H-
KO-MaTeMaTHYeCKOro aHajlh3a K PEUICHUI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHHUYECKHX
npo0JeM B paMKax aTOMHOHN (PU3HKH.

4. Conep:kanue 1 CTPYKTYpa JUCUUNIHHBI
4.1 Coagepxanue pa3iejioB IUCHUNINHbBI

Taobnauya 1. Cooeporcanue oucyunaunvl (Mooyna) «Amomnan pusuxay, nepeuenv oyeHou-
HbBIX CpeOCcme u KOHMPOIAUPYeMbIX KOMREmeHY Ul

No
pas-
nena

HaumenoBanue pas-
nena

Conepxanue pasaena

Kon kouTpo-
JIMpyeMOu
KOMIIECTCHIINH
(wm ee ya-
CTH)

®dopwma Te-
KYIIETro KOH-
TpOJIst

2

3

4

5

Bsenenue

[Ipenmer  aromMHON  (UBHKH.
Mukpomup. Macmtabsr. ®usnka
MHUKPOMHPA - KBAHTOBasI (PU3HKa.

OIIK-2

A3, K

PaBHOBecHOE TEILIO-
BOC H3queHHe B I1IO-
JIOCTH.

3akonbl Penes-/IxxuHca u Buna.
['uniore3a Ilnanka. KBaHThl u3-
nydeHus. @opmyna Ilnanka. 3a-
koH Credana-bonpiiMana U 3aKOH
cMelenust Buna.

OIIK-2

13, K

dotordp ekt

Omnsitel 'epua u Cronerosa.
YpaBuenue DitHmTeitHa. DddexT
Komnrona. Paccesnue anekrpo-
MarHUTHOT'O U3JIy4€HUS Ha CBO-
001HOM (TIOKOSIIIIEMCS) JJIEKTPOHE

OIIK-2

PK, I3

KBanrtoBas Teopust
CBETa.

DOTOHBI. DHEPTUS U UMITYJIbC
¢dorona. 'nnoresa ne-bpoits.
BosHOBEIE CBOIICTBA YaCTHII.
OmnsiThl [IeBuccona-Jlxepmepa,
TomcoHa u TapTakoBCKOTO,
Cymkuna, bubepmana u @adpu-
kaHTa. Bomusl ne-bpoiinsa. dazo-
Bast U rPyMIoBasi 4CKOPOCTh BOJIH
ne-bpoiins. [Ipunnun Heonpee-
JIECHHOCTEM.

OIIK-2

CP, I3, K

AToM BoAOpOa IO
bopy.

Monens atoma TomcoHa. OnbBITE
Pesepdopna. [Inanerapuas mo-
JieNb aTOMa U IpobJieMa yCTom-
YUBOCTH aTOMOB. Cepnaanble
CHEKTPbI U3TyUEHHSI 3aKOHO-
MEPHOCTH B CIIEKTpE aTOMa BO-
J0poJia.

OIIK-2

113, CP

JluckperHas CTpyK-
Typa aTOMHBIX ypOB-
Hel

OmnsiTel @panka u 'epua. Ilo-
TEHIIMAJIbl BO3OYKIECHUS U

nouuzauuu. zoronnueckuit

OIIK-2

13, K, CP.T,O




CIBUT aTOMHBIX ypoBHEH. Bo-
JI0POJIOTIOTOOHBIE HOHBI.

OCHOBBI KBAHTOBOU
TEOPUH.

KBanToBas cucrema. BonHoBas
¢byHK1us, ee cBoWcTBA. YpaB-
Henue [lpenunrepa. Cranuo-
HapHbIE U HECTAIlMOHAPHBIE CO-
crostHus. [ITOTHOCTH BEpOsATHO-
ctu. Oneparopsl pusnuecKux
BenmurH. CoOCTBEHHBIE 3HAUE-
HUS U COOCTBEHHBIC (DYHKITUU
onepaTopoB. ['aMHIIbTOHHAH.
OHepreTu4yeckue ypoBHU CH-
CTEMBI COCTOSIHHS DJICKTPOHA B
aToMme.

OIIK-2

PK, /13, CP
T,0

OnHOMEpHBIE 3a1a4K

OnHoMepHbI€ 3a1auu: CBOOOJHOE
JBUKEHHME YaCTULIBI; TIPSIMO-
YToJIbHAs IOTCHINAJIbHAS 5IMa;
TapMOHHUYECKUI OCLIMIIIATOP.
TynHenbHBIN YD PEKT.

OIIK-2

KP, J13, T,O

OnHOPIEKTPOHHBIN
aToM.

VYpasuenue lllpenunrepa c nex-
TPalbHO-CUMMETPHUYHBIM T10-
TeHuuanoM. Pa3nenenue nepe-
MeHHbIX. [1ockuii U npocTpaH-
CTBEHHBIN poraropsl. Oneparo-
pel L2, L,, uX cOGCTBEHHBIE 3Ha-
yeHusi. MOMEHT umnyinbca
AJIEKTPOHA U €r0 MPOEKIHUH. YT-
JI0Basi BOJTHOBasI (PyHKIIUS.
YpoBuu 3Heprun. KBantoBbie
yucna l u m.

OIIK-2

K, 13, T,0

ATOM BOAOpOJA B
KBaHTOBOW TEOPUH.

PagnansHoe ypaBHEHHE U pasiu-
aJlbHas BOJTHOBAs (PYHKIIHUS.
BonnoBeie pyHKITMHU cTaIno-
HAapHBIX COCTOSIHUM, UX CBOWCTBA.
Bomoponomnono6ubie aToMBbI,
aTOMBI IICIIOYHBIX METAJIJIOB.
YPpOoBHU PHEPTUU U KBAHTOBBIC
yucaan u L.

OIIK-2

PK, /13

10

OpOuTabHBIC MEXa-
HUYECKHH U Mar-
HUTHBI MOMEHTBI
AJIEKTPOHA.

Marueron bopa. Dkcnepumen-
TaJbHOE OINPECICHUE MarHUT-
HbIX MOMeHTOB. OnbIT [lITepHa u
I'epnaxa.Crun anektpoHa. I'u-
note3a Ynenoeka u ["ayacmura.
CoOCTBEHHBIN MarHUTHBIA MO-
MEHT 3J1eKTpoHa. OpOuTaNbHOE U
CIIMHOBOE THPOMAarHUTHbBIE OT-
HOILICHUS

OIIK-2

13, K

11

[TonsaTue o npasBmiax
CJIOKCHMSI B3aUMO-
JEUCTBYIOLIUX MO-
MEHTOB KOJIM4ECTBA
JBUKCHUSL.

CruH-opOHUTaATEHOE B3aUMO/IEH-
ctBue. TOHKas CTPYKTypa Crek-
Tpa aroma Bojoponaa. Dopmymna

TOHKOU CTPYKTYpHI ([upaka).

OIIK-2

113, CP




12 | BextopHas Mozieinb Uepapxus B3aumMoAeiicTBHUI B OIIK-2 a3, T,0
aToma. MHOT'03JIEKTPOHHOM aTOME.
[Tpubmmxenne LS u jj-cBsizeid.
Tepm. ToHKas cTpyKTypa TepMa.
[IpaBuio untepsanoB Jlanze.
13 | ATOMBI IIETOYHBIX OHepreTudeckue ypoBHuU. Bepo- OIIK-2 P, KP
METaJIOB. ATHOCTB nepexoja. [lonstue o
npaBuiax oroopa. Pasperiennsie
Y 3alpEeIEHHBIE TIEPEXOIBI.
CrnexTpayibHbie cepUU (aTOMBI
BOJIOPOAA, TEJHS, IETOYHBIX
METaJLJIOB).
14 | AToMm renus cum- CUHTJIETHBIE U TPUILIETHBIE CO- OIIK-2 3, K
METPUYHbBIEC U AaHTHU- crosiaus. OOMEHHOE B3aUMO-
CUMMETpPUYHBIE BOJI- | JACHCTBUE.
HOBBIE (DYHKITHH.
15 ATOM BO BHEIITHHX ATtom B marauuTHOM noJe. Cra- OIIK-2 13, CP
MOJISIX — DJIEKTpUIe- | 60e U cuibHOoe mosie. DakTop
CKO€ ¥ MarHUTHOE. Jlanne. HopMasnbHbIil 1 aHo-
MaJIbHBIN 3 PeKTh 3eeMana.
ATOM B 3JICKTPUUYECKOM TI0JIE.
D¢ dext HlTapka
16 MHuorosnektporasie | OOIIMe TPUHITUIBI ONTUCAHUS OIIK-2 113, PK
ATOMBL. MHOT'03JIEKTPOHHOTO aTOMa.
CuMMeTpUYHBIE U aHTUCUMMET-
pPUYHBIE BOJHOBBIC ()YHKITUH.
[IpuHOUIT TOXKIECTBEHHOCTH Ya-
ctull. [Tpunnun 3anpera ayinn.
17 3anosHeHnEe aTOMHBIX | DJIEKTPOHHBIE 000JIOYKU U TIOJI- OIIK-2 13, CP, P
COCTOSIHUH DJIEKTPO- | 000JI0UYKHU. DIIEKTPOHHAS KOH-
HaMH. ¢burypauus. [lepuoguueckast
cucrema 31eMeHToB. [IpaBuiio
XyHna. OCHOBHBIE TEPMBI aTO-
MOB.
18 | PenTtrenoBckue [Tepexoapl BHYTPEHHUX AJIEK- OIIK-2 13, CP
CHEKTPHI. TPOHOB B aTOMax. XapakTepu-
CTUYECKOE PEHTTEHOBCKOE U3-
nydeHue. 3akoH Moznu. Dddekr
Oxe.
19 | Monekyna. Anuaba- | Monekyna Bogopoaa. Teopus OIIK-2 13, CP
THYECKOE TTPUOIIH- laritnepa-Jlonnona. Xumuue-
JKECHHE. ckas cBs3b. KoBaneHTHas u
MOHHAas CBsI3U. BaleHTHOCTSD.
20 | KonebarenpHOE 1 CnekTpbl IByXaTOMHBIX MOJIE- OIIK-2 PK, T,O

BpalllaTeJIbHOE JIBU-
JKEHUE SITIEP B MOJIE-
KyJax

kyn. KonebarenbHbie
U-BpalaTenbHbIe CIIEKTPHL.
[TpaBuia orGopa I epexooB
B IByXaTOMHBIX MOJICKYJIax.
Onrtuyeckre KBaHTOBBIE TeHe-
patopsl. Maszeps! u Jlazepsl.




B rpade 4 npuBonsTcs miaHupyemble (JOpMBI TEKYIIETO KOHTPOJIS: 3alIuTa JadopaTopHOi pa-
6otel (JIP), momammnero 3amanus (/13), xomnoxBuym (K), pydexnsiii kouTpoas (PK), TectupoBanme
(T), ompoc (O) u 1.1.

4.2. CTpyKTypa TUCHUNIUHBI
OO6mmas TpyA0eMKOCTh JUCIUIUIMHBI « ATOMHAsI U3HKE» COCTaBIsAeT 4 3a4ETHBIC €IUHUIIBI, BCETO
144 gaca, 51yac nekuuu, 51 yaca mpakTUYecKue 3aHATHUSA, 15 yacoB caMocTosATeNbHAs padora , 27
YaCOB KOHTPOJIbHBIC 3aHATHSI.

Tabnuya 2. Obwaa mpyooemkocms OUCUURIAUHBL cocmaeniem 4 3auemnvlie eOUHUY
(144uaca)

TpynoemkocTh, yac.
Bix padors1 Scemectp Bcero
O01as Tpya10eMKOCTh B 3a4. e]l. (4ac.) 4(144) 4(144)
KonrakTHasi pa6ora (B yacax): 102 102
Jlexmmm (J1) 51 51
[Tpaktuueckue 3ansatus (I13) 51 51
JlaGopatopusbie pabotsl (JIP)
Cemunapckue 3aasatus (C3) — —
CamocrosiTesibHasA padoTa (B 4acax), B TOM YHCJIe 15 15
KOHTaKTHasi padora:
Kypcogas pabora (KP)
Pedepar (P)
KonTtposnpHas pabdora (K)
CaMOCTOSITETbHOE U3YYEHUE PA3ICIIOB 15 15
IloaroroBka u NMpoxoxkaeHHe MPOMeKYTOUYHOI aT- 27 27
TecTAllUN
Bua npoMmexxyTouHOM aTrTecTanuu SK3aMeH 3K3aMeH

4.3. ConepxaHue TMCUMILUINHBI (JIEKIIMOHHbIE 3aHATHA)
Tabauua 3. Jlekyuonnole 3anamus

Ne pazne- Tema
Ja
2

Beenenue. Ilpenmer aromuoit ¢usuku. Muxkpomup. Macmradpl. @usznka MUKpO-
Mupa - kBaHToBas (us3mka. KpaTkas ucropus 3apoxkICHUS W Pa3BUTHS aTOMU3MA.
OKCNepUMEHTANIbHBIE OTKPBITUS KOHIA 19 1 Hayana 20 Beka, KOTOPbIE HE YKJIAJIbI-
BAIOTCs B PaMKH KJIacCHYeCKor (¢u3uku. — 1 gac

2 PaBHOBECHOE 3JIEKTPOMArHUTHOE M3JyYEHUE B MOJIOCTU. 3aKOHBI Penes-/[xuuca u
Buna. I'nnoresa [lnanka. — 1 yac

3 KBantel mznyuenus. ®opmyna [lnanka. 3akon Credana-bonbsiiMana u 3akoH cMme-
nieHust Buna. — 1 gac

4 KBanToBas Teopus csera. @oroHsl. I'unoresa ne-bpoinst. BonHoBble cBoiicTBa ya-
ctull. OneiThl JleBuccona-Jxxepmepa. — 1 gac

5 OmnsiTel Tomcona u TaprakoBckoro, Cymenna, bubepmana u @abpukanra. BonHsl
ne-bpoina. [Tpunnun HeonpeaeneHHoCTH. — 1 yac

6 AtoMm Bozmopoaa o bopy. Monens aroma Tomcona. Oneitel Pesepdopra. [Tnane-
TapHas MOJIeJIb aToMa M MpodieMa YCTOMYMBOCTH aTOMOB. — 1 gac

7 CepuanbHble 3aKOHOMEPHOCTH B CIHEKTpe aToma Bogopoaa. KomOumHanmoHHBIH
NpuHIMN— | yac

8 Teopuss bopa. KBantoBanue MomeHTta umnyinsca. [loctynatsl bopa. Ilpunnun
COOTBETCTBUSI— | yac




Ne pazne- Tema

na

1 2
Pentrenosckoe m3nyuyenune. @opmyna bpera-Bynbda. Meroasl HaGmoneHus aAH-
dbpakuuu BosH Ha Kpuctamwiax. D¢ ekt Komnrona. Paccessaue 3neKTpoMarHuTHOTO
U3ITy4eHUs] Ha CBOOOTHOM (TIOKOSIIEMCS ) dJIeKTpoHe. — | gac

10 JuckpeTHas cTpykTypa aToMHBIX ypoBHEH. OnbiThl @panka u ['epua. [loTeHimans
BO30Y)KJICHHsI U HOHU3AIMK. V30TOonMYecKuii CIBUT aTOMHBIX YpoBHeH. — | gac

11 BonopoaononoOupie noHsl. JHeprerrdeckue cnekrpol. Monsr He+, Li++. — 1 wac

12 OcHOBBI KBaHTOBOM MexaHMKU. KBaHTOBas cucrema, €€ COCTOSIHUE, U3MEpPSIEMbIE
napameTpbl. BonHoBas dhyHKIHS, ee cBoWicTBa— | Hac

13 Vpasuenue lllpenunrepa. CraimoHapHble W HeCTallMOHApPHBIE COCTOAHUSA. [lnoT-
HOCTb BEPOSITHOCTH U IIJIOTHOCTH ITIOTOKA BEPOSITHOCTU— | yac

14 Omnepatopsl ¢uszndeckux BennurnH. COOCTBEHHBIE 3HaYEHUS U COOCTBEHHBIC (DYHK-
un orneparopoB. CpenHee 3HaueHHE PU3NYECKON BEIWYMHBIL. ['aMuIbTOHHAH. — 2
yaca

15 OnHoMepHBIE 3a/1a4i: CBOOOIHOE ABIMIKEHHE YACTHUIIBI; MPSMOYTOJIbHAS MMOTESHIIU-
anbHas sMa. — 2 yaca

16 ["apMoHMUYecKHni ocIMIISITOP— 2 yaca

17 OnHO37eKTpOHHBIM aTtoM. YpaBHeHue [lIpeaunrepa ¢ neHTpaIbHO-CUMMETPUYHBIM
noreHuuanoM. Ilnockuii poratop— 1 yac

18 [IpocTpancTBeHHBIN poTaTOp. MOMEHT UMITYJIbCA JIEKTPOHA M €ro MPOCKIUU. YT-
joBasi BoJHoBas pyHkuusa. KBanToBbIe yncia 0 M2 yaca

19 Omneparopsl L2, Lz, nx coOcTBeHHbIe 3HaueHusi— 1 yac

20 ATOM BOJOpOZIa B KBAaHTOBOH TeopuH. PaguanbHOe ypaBHEHHE U pajuaibHas BOJI-
HOBasi QYHKIIMSI aTOMa BOJopoia— 2 yaca

21 VYpoBHU 3HEPrUH U TJaBHOE KBAaHTOBOE YHMCIO N. BeIpokaeHue ypoBHe Mo opou-
TaJbHOMY MOMEHTY. CIIeKTpaJIbHbIE CEPUM M3IyYEHHUs aTromMa Bojopoaa. — | gac

22 OpOuTaibHBIC MEXaHUYECKHI U MarHUTHBI MOMEHTHI JJIeKTpoHa. Marneton bopa.
OKCHEpUMEHTAIIBHOE ONpE/elIeHne MarHUTHbIX MOMeHTOB. OnbiT ltepna u I'ep-
naxa. CnuH 371eKkTpoHa. — | yac

23 CoOcTBeHHBINT MarHUTHBI MOMEHT 3JeKTpoHa. OpOuTallbHOE U CIIMHOBOE THPO-
MarHuTHble OTHOLICHHUsA. [IOJNHBII MOMEHT JJIEKTPOHA, BHYTPEHHEE KBAaHTOBOE
4ymuciIo— 2 yaca

24 [TonsiTe 0 mpaBwiIax CI0KEHUS HEB3aMMOJIECHCTBYIOIIUX MOMEHTOB KOJIMYECTBA
IBIOKEHHUSA— 2 yaca

25 BekTopnast Mogenb aroma. CrinH-0opOUTaIbHOE B3auMoeiicTBre. TOHKas CTpyKTypa
creKkTpa aroma Bojpopoaa. @opMyisa TOHKOM cTpykTypsl ([lupaka). Mepapxus B3a-
UMOJCHCTBUN B MHOTO3JIEKTpOHHOM aTome. [Ipubmmkenne LS u jj-cszeit. Tepm— 2
yaca

26 ATOMBI IIEIOYHBIX METAJJIOB. DHEPreTUYECKUE YpPOBHU. BeposTHOCTH mepexona.
[Tonsartue o npaBmiax otdopa. Pa3pemienHbie 1 3anpenieHHbIe nepexo ibl— 1 yac

27 CnekTpalibHbI€ CEpUH aTOMOB BOJIOPO/Ia U MIETOYHBIX META/UIOB. — | Hac

28 AtoM renus. CHHIJIETHBIE M TPHUIUIETHbIE COCTOSHHS. OOMEHHOE BBIPOXKICHUE.
OOMeHHOE B3anMoJencTBre. — 1 yac

29 ATOM B 1moje BHEUIHHX CuJl. ATOM B MarHUTHOM moje. Craboe U cuibHOE ToJe.
®akrop Jlange. Hopmaneusiid 23gdext 3eemana— 1 gac

30 Cnaboe nmone. CnoxHbiii (aHoManbHbIN) 3 dext 3eemana. Dddekr [Tamena-baka—
1 yac

31 MHuorosnexkTporabie aTombl. OOIIME MPUHIUIBI OMKUCAHUSI MHOTO3JIEKTPOHHOTO

aToMa. HpI/IHHI/IH TOXICCTBCHHOCTH 4YaCTHII. CI/IMMeTpI/I‘-IHBIe u AHTUCHUMMCT-




Ne pazne- Tema

na

1 2
puuHble BONHOBBIE (GyHKIMU. [Ipuniun 3anpera [laynu— 2 gaca

32 3anoHeHUe aTOMHBIX COCTOSIHHH 3JIEKTpOHAMHU. DJIEKTPOHHBIE OOOJOYKH M TIO-
o0onouku. OnekTpoHHas KoHpurypauus. Ilepumonmueckas cucrema 3JIEMEHTOB.
[IpaBmino Xynaa. OCHOBHbIE TEPMBI aTOMOB. TpaHCypaHOBBIE 3JE€MEHTHI. 2 4, 4 4
c.p— 2 yaca

33 PentrenoBckue criekTpsl. [lepexoapl BHYTPEHHUX 3JIEKTPOHOB B aTOMaxX. XapakTe-
PUCTUYECKOE PEHTICHOBCKOE M3aydyeHue. 3akoH Moznu. Dddext Oxe— 1 gac

34 Monekyna. Annabatnueckoe nmpubamKkeHne. MoJaekymspHbId HOH Bojopoaa. Mo-
nekyna Bogopona. Teopus [Naittnepa-Jlongona. CrniapuBaHue 3J€KTPOHOB. — 2 yaca

35 Tepmbl AByXaTOMHOM MOJIEKYIbl. XUMUYECKas CBsi3b. KoBaneHTHAs: 1 MIOHHAS CBS3H.
BaneHntHOCTB. — 1 "ac

36 KonebarenpHoe M BpamiarenbHOe IBHXKEHHE sifep B Mojekyiax. CIekTpbl ABYX-
aTOMHBIX MoJIeKyJl. BpaniarenpHble n KoneOaTelIbHBIE CIEKTPhl MOJIEKyI— | yac

37 DJeKTpOHHO-KOIe0aTenbHbIH-BpalaTensHplii  nepexon. IlpaBuna orbopa s
3JIEKTPOMAarHUTHBIX IEPEXOJ0B B JBYXaTOMHBIX Mojekynax. [lpuamun ®pan-
ka-Konnona— 2 yaca

38 Onruyeckre KBaHTOBBIE TeHEpaTOpbl. Maszepsl U Jiazepbl— 2 yaca

Bcero 51 gac
4.4. Copep:xanue TUCUMILIMHBI (J1A0OpaTOPHbIE 3AHATHA)
Ilo 1aGopaToOpHBIM 3aHATUAM COCTaBJICHA OTAeNbHAs pabodas mporpamma «OO6mwmil Gusmnye-
CKHI MPAKTUKYM TI0 aTOMHOH (hHU3UKE»
4.5. Conep:xaHue TMCHMILVINHBI (IPAKTHYECKHE 3AHATHS)
Taonuuya 5. llpakmuueckue 3anamus

Ne Ne
Tema
3aHATHS | paszena
1 2 3
Mopnenun atomoB Tomcona u Pesepdopna. PaBHoBecHOe — TermioBoe
1 1,3 | usnyuenne. - 2 yaca
o) ) S¢pdexr Komnrona. otorddext- 2 yaca
3 3 Bonnsl ne-bpoiinsa. CooTHOIIEHUsT HEOTIPEAETIEHHOCTER-2 yac
4 4 Mogens aroma bopa- - 2 yaca
5 KonrtponbHas padora Nel- 2 yaca
OcHOBHBIE TIOHATHS KBAHTOBOW MeXaHUKH. OnepaTtopsl GU3NIECKUX Be-
6 5,6 nuuuH. CpeiHUE 3HAYEHUs U JUcnepcus- 2 yaca
OnnomepHblie 3aaaun. [IpoctpancTBeHHBIN poTatop. YacTuila B MOTEH-
7 7,8 [IUAJIBHOM siMe- 2 yaca
8 9 KBanToBas Teopus aroma Bogopoza- 2 yaca
9 13 ATOMEI IIEIOYHEBIX METAJJIOB- 2 4yaca
10 KonrponsHas pabora Ne2- 2 gaca
1 13. 15 DOnekTpoMarHuTHble mepexonbl. [IpaBuia orbopa W crnekTpaibHbIE
’ cepuu- 3 yaca
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Ne No
3aHATHUA paszlena

Tema

HOTORJICKTPOHHBIE aTOMBI. JIOYKH U TT01000I0YKH. DIIEKTPOHHAS
MHOro03J1IeKTpOHHBIE ATO Ob6o0 071000510 ONeKTpOHHA
12 16 koHurypamus. [Ipubnmxenue LS u jj-cBsazeit. Tepm. CocrosiHue- 3 yaca

[Tepuoanueckas Tabmauia snemeHToB. OCHOBHBIE TEPMbI aTOMOB. TOHKas

13 16,17 CTPYKTypa aTOMHBIX CIIEKTPOB- 2 yaca
14 15 Dddextrr 3eemana. OnbiT [lTepra u ['epnaxa- 2 yaca
15 KonrtponsHas padora Ne 3. - 2 yaca

Bcero 32 yaca

4.6. CamocTosiTeIbHOE U3yYeHUE PA3/1eJI0B IUCIHILTHHbI
Tabauya 4. CamocmoamenvHnoe uzyuenue pazoenoe OUCYUnIuHbl

pa;;(_)ena Bormpocsl, BBIHOCUMBIE Ha CAMOCTOSITEIBHOE N3yYEHUE

1 2

1 DKCcrepruMEHTANIbHBIE OTKPBITHS KOHIIA 19 1 Havana 20 Beka, KOTOpbIE HE
YKJIQJIBIBAIOTCS B PAMKH KJIACCUYECKON (PU3UKH

2 ®oroaddexrt. Onbitel ['epria u CToneroBa. YpaBHeHHE DWHINTEIHA

3 Omnerter Tomcona u TaprakoBckoro, Cymkuna, bubepmana u
®abpukanrta. Bonnsl ne-bpoiins. [IpuHInn HeonpeaeaIeHHOCTH.

4 CepuranbpHble 3aKOHOMEPHOCTH B CIIEKTPE aTOMa BOJIOPOJA.
KoMOuHaIMOHHBIH PUHIIAIL.
Omnepatops! puszndeckux BennurH. COOCTBEHHBIC 3HAUCHUSI K COOCTBEHHBIE

5 dbyHkuy oneparopos. CpenHee 3HadeHHE (PU3NIESCKON BETHUNHBI.
["amunbTOHMAH.
OpOuTaibHBIC MEXaHUYECKU U MAarHUTHBI MOMEHTBI AJICKTpOHA. MarHeToH

6 bopa. DkcnepumeHTalIbHOE ONIPEIeNIEHNe MAarHUTHBIX MOMEHTOB. OmbIT
IlITepna u ['epnaxa. CiuH 31€KTpOHA

7 Hepapxust B3aMMOJEHCTBHUI B MHOTOJIEKTPOHHOM aTOME.
[Tpubmmkenue LS u jj-cBszeil. Tepmbl.

8 CnekTpaibHble CEpUU aTOMOB BOJIOPOIa U IIETOYHBIX METAILJIOB

9 [Ipunuun 3anpera [Taynu. CuMMeTpUYHBIE U AHTUCUMMETPUYHBIE BOJIHOBBIE
byHKIHH.
3arosHeHNE aTOMHBIX COCTOSIHUN AJIEKTPOHAMHU. DJIEKTPOHHBIE 000JI0UYKH U

10 no1000104YKU. DNeKTpoHHast koHpurypanus. [lepuoanueckas cucrema sie-
MeHTOB. IIpaBmiio Xynna. OcHOBHBIE TEPMBI aTOMOB. TpaHCYpaHOBBIE 3JIEMEH-
THI.

11 XapakTepuCcTUUYEeCKOe PEHTIeHOBCKOE U3iydeHue. 3akoH Mozmu. Dpdekt
Oxe.

12 Monnekyna Bogopona. Teopus [Nalitinepa-Jlongona. CriapuBaHue 3JI€KTPOHOB

13 KonebarenbHble CIEKTPHI MOJICKYJT

14 OnTHyeckre KBaHTOBbBIE T'eHEPATOPbl. Masepsl U j1a3epsbl.

5. OueHouHbIe cpeaCTBA AJI5l TEKYILIEro U py0e:KHOr0 KOHTPOJIsl YCIIeBAaeMOCTH
B NIPOMEKYTOYHOM aTTecTallun
KoneunbiMu pe3ynbraTaMu OCBOGHMSI MTPOrPaMMbl JUCIHUILIMHBL SBJISIOTCS cOpMHUpPOBaH-
HBIC KOTHHUTHUBHBIC HCCKPUIITOPBI «3HATHL», «YMCTbL», «BJAaACTb», PACIIUMCAHHBIC IO OTACIbHBIM
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KoMIeTeHIUsIM. POpMUPOBAHUE ITUX JECKPUNTOPOB IPOUCXOAUT B TEUEHUE BCETO CEMECTpA IO
JTaraM B paMKax pa3JIMYHOro BUJIA 3aHATUN U CaMOCTOSATEIbHON PabOTHI.
B xozne u3ydyeHMs AMCLMIIIMHBI IPEAYCMATPUBAIOTCS MEKYUiUl, PYOesHcHblil KOHMPOb U
npomexicymounaa ammecmayusn (cmompu pacnpeoenenue oannos ¢ Ilpunoscenuu Ne 2).
Ouenounvie mamepuanvl 014 meKkyuiezo KORmpoaa. Llenv mexywe2o KoHmpons — OLeHKa
pe3yabTaToOB pabOTHI B CEMECTpE U 00ecredeHne CBOCBPEMEHHOW 00paTHOM CBS3H, ISl KOPPEKITUN
00y4YeHHsI, aKTUBH3AIIMH CAMOCTOSITEILHON paboThl oOydatomierocs. OObEKTOM TEKYILEro KOHTPOJIS
SIBJISIFOTCSI KOHKPETH3UPOBAHHBIC PE3YIbTaThl 00yUueHUs (yaeOHbIE TOCTHKEHHUS) TIO TUCIIUTUINHE
Texywyuii KOHmMpOJIb YCIIEBAEMOCTH OOECIIEUMBACT OLICHUBAHHME XOJa OCBOCHHS JHUCIIU-
IUTMHBI «ATOMHas (M3MKa» M BKJIIOYAET: OTBETHI Ha TEOPETUYECKHE BOMPOCHI HA MPAKTUYECKOM
3aHITHH, PEIICHHE MPAKTHUYECKUX 3a]a4 M BHINIOJHEHUE 33J]aHU Ha MPAKTUYECKOM 3aHSTHH, Ca-
MOCTOSITENIbHOE BBIMTOJIHEHNE WHAUBUAYATbHBIX JOMAIIHUX 33JaHUl (HapuUMep, pelieHne 3a1ad) ¢
OTYETOM (3aIIUTOI) B YCTAaHOBJIEHHBI CPOK, HalTMCAHUE JI0KIa10B, pehepaToB, 3cce, AUCKYCCHUH.
OneHka KayecTBa MOATOTOBKM Ha OCHOBaHHWM BBIIIOJIHEHHBIX 3aJaHUIl BeleTcsl MmpenojaBa-
TesieM (¢ 00CyKIIeHUEeM Pe3yIbTaToB), OAIIbl HAUYUCIISIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3a/laHHUsL.
VY CTHBIN Oonpoc SABISETCS OJHUM M3 OCHOBHBIX CITOCOOOB y4€Ta 3HAHUN 00YYaromerocs Imo
TUCUUIUTMHE «ATOMHas (usukay. Pa3BEpHYTHIM OTBET CTyAEHTa IOJDKEH MNPEACTaBIATH COOOU
CBSI3HOE, JIOTHUECKH IOCJIEN0BaTeNIbHOE COOOIIEHNE Ha 3aJJaHHYIO TeMY, MOKa3blBaTh €ro yMeHHe
MPUMEHSITh OIPE/ICIICHUS.

5.1.1. Bonpocel no memam oucuuniunsvl 0,11 YCHIHO20 ORPOCA
(konmpoaupyemas komnemenuus OIK-2):
Tema 1:

1. Beenenue. [Ipenmer atomHO#M GU3HKH.
2. Muxkpomup. Macmradsl. @u3nka MUKpOMHpA - KBaHTOBas (PU3HKA.
3. Kpartkast uctopuist 3apoxaeHust U pa3BUTHS aTOMHU3MA.
4. OKCHepUMEHTAJIbHBIE OTKPHITHS KOHIA 19 1 Havana 20 Beka, KOTOpbIE HE YKJIa/IbIBAIOTCS B
PaMKH KJIACCUYECKOUN (UK.
Tema 2:
1. PaBHOBECHOE 3JIEKTPOMArHUTHOE U3Ty4YE€HHUE B TTOJIOCTH.
2. 3akonbl Penes-J>xunca n Buna.
3. ['unoresa Ilnanka.
1. KBanTs! nzny4yenus.
2. ®opwmyna [Inanka.
3. 3akon Credana-bonpiimana
4. 33aKO0H cMelleHus Buna.
Tewma 4:
1. KBanToBas Teopus cBera.
2. DOTOHBI.
3. I'mnotesa ne-bpoits.
4. BoaHOBEIE CBOMCTBA YaCTHII.
5. OmnbiThl JleBrccona-Jxepmepa.
Tema 5:
1. OnbiTel ToMcoHa 1 TapTakoBCKOTO
2. OmnsiTel Cymenna, bubepmana u dabpukanTa.
3. Bosubl ne-bpoitns.
4. [IpuHLIKII HEONIPENETIEHHOCTH.
Tewma 6:
1. AtoMm Bogopoaa o bopy.
2. Mogens atoma ToMmcoHa.
3. OmnbiThl Pesepdopna.
4. [TnaneTapHas Mozeas aToMa M MpoOJieMa YCTOMYMBOCTH aTOMOB.
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Tema 7:

1. CepuanbHbIE 3aKOHOMEPHOCTHU B CIIEKTPE aTOMa BOAOPO/A.
2. KoMOMHaIMOHHBIH TPHHIIHIL
Tema 8:
1.Teopus bopa.
2. KBaHTOBaHHE MOMEHTa UMITYJIbCA.
3. Iloctynate! bopa.
4. IlpuHIMI COOTBETCTBUS
Tema 9:

el

el

W=

N =

N =

W=

— —

Rl g

el S

PenTtrenoBckoe usiydeHue.

®opwmyna bpera-Bynsda.

Metoap! HaOmoIeHHST TUPPAKIUU BOJIH HA KPUCTAJUIAX.

Dddext Komnrona.

PaccestHue 371€KTpPOMarHUTHOTO U3JIy4YEHHsI HA CBOOOHOM (ITOKOSIIEMCS) SJICKTPOHE.
Tewma 10:

JluckpeTHas CTpyKTypa aTOMHBIX YPOBHEH.

OnbiTel @panka u ['epiia.

[Totenmuansl BO30YXICHHUS U MOHU3AIUH.

N3oTonmyeckuii CABUT aTOMHBIX YPOBHEH.

Tema 11:
BonoponomnonoOHbie HOHBI.
OHEpPreTu4ecKue CreKTphl.
Honrr Het+, Lit++.

Tema 12:

OCHOBBI KBAHTOBOW MEXaHUKH.
KBanToBas cucrema, ee COCTOSIHUE, U3MEPsiEMbIE TapaMETPHI.
BonnoBas ¢pyHkmus, ee CBOMCTBa
Tema 13:
VYpasuenue [Ipeaunrepa.
CranoHapHble U HECTAIIMOHAPHBIE COCTOSHUS.
[110THOCTH BEPOSITHOCTH U MJIOTHOCTH MOTOKA BEPOSITHOCTH
Tema 14:
Oneparopbl GU3NYECKUX BETUUHH.
CoOcTBeHHbIC 3HAUCHHSI U COOCTBEHHBIE (PYHKIIUU OIIEPATOPOB.
Cpennee 3HaueHue (pU3nIeCcKOl BeTUYHHBL. [ aMIIIBTOHUAH.

Tema 15:

. OnHOMepHbIe 3ajaul: CBOOOJHOE ABUKEHHUE YaCTUIIbI; IPSIMOYTOJIbHAS TOTEHLIMAIbHAS sIMa.
Tema 16:

. F'apMoHnYeCcKu OCUWIIIATOD
Tema 17:

OIIHORIEKTPOHHBIN aTOM.
VYpasuenue lllpenunrepa ¢ LEeHTPaIbHO-CUMMETPUYHBIM ITOTCHIIUAIOM.
[1mockuit poratop
Tema 18:
[IpocTpaHCTBEHHBIN POTATOP.
MoOMEHT uMITyJIbCa DJIEKTPOHA U €70 IIPOEKIUH.
VYrioBas BoHOBas! PyHKIIHS.

KBaHTOBBIE UKCIA 0 yMy_p yaca
Tema 19:

1. Oneparopsr L2, Lz, nx coOCTBeHHBIC 3HAUCHUS

Tema 20:

13



p—

W=

D= R

—

SQUnkAE W=

e A o

b=

SR D=

wN =

N =

ATOM BOZIOpO/ia B KBAHTOBOW TEOPUH.
PanuanbHoe ypaBHeHHE U pauaibHasi BOJHOBasI (PyHKILKS aTOMa BOAOPOJA
Tema 21:
YpOBHU PHEPIUHU U INIABHOE KBAHTOBOE YHCJIO N.
Briposknenue ypoBHe# 1o opOuTaqTbHOMY MOMEHTY.
CrekTpaibHble CEpUU U3TYYEHHs aTOMa BOJAOPOA.
Tema 22:
OpOuTaibHBIC MEXaHUYECKUN U MarHUTHBI MOMEHTBI DJICKTPOHA.
MarsuetoHn bopa.
DKCIEPUMEHTAIBHOE ONPEACIICHNE MATHUTHBIX MOMEHTOB.
Onpit lllTepna u I'epnaxa.
CnuH 37€KTpoHa.
Tema 23:
CoOCTBEHHBIT MAarHUTHBI MOMEHT 3JICKTPOHA.
OpOuTtanbHOE U CIMHOBOE THPOMArHUTHBIE OTHOIIICHUSI.
[ToHBI MOMEHT 3JIEKTPOHA, BHYTPEHHEE KBAHTOBOE YK CIIO
Tema 24:

. IloasTHE O ImpaBujiax CJIOXKCHUA HCBSaHMOHCﬁCTBYIOIHHX MOMCEHTOB KOJIMYECTBA IBHXKXCHUA

Tema 25:
BekropHas mozenb atoma.
CnuH-0pOUTAIEHOE B3aUMO/ICHCTBUE.
ToHKas cTpyKTypa CIIEKTpa aTomMa BOJLOPOJIa.
dopmyia TOHKOH cTpyKTypHI ([upaka).
Uepapxus B3aMOAEHCTBUI B MHOTOAJIEKTPOHHOM aTOME.
[Mpubnuxenne LS u jj-cBszeit. Tepm
Tewma 26:
ATOMBI 1IETTOYHBIX METAJLJIOB.
DOHEepreTu4ecKre ypoBHH.
BeposiTHOCTB IIEpexopa.
[TonsiTre o mpaBmiIax oTdopa.
Pa3zpeniennsie u 3anpeiieHHbIe Mepexoabl
Tewma 27:

. CHCKTpa.HBHBIe CCpHUH aTOMOB BOJOPOJAa U HMICIIOYHBIX MCTAJIJIOB.

Tema 28:
AToM Teaus.
CHHIJICTHBIC U TPHUILICTHBIC COCTOSIHHSL.
OOMeHHOE BBIPOXK/ICHHE.
OOMEeHHOE B3aMOIEHCTBHE.

Tema 29:
ATOM B 10JI€ BHEIITHHUX CHII.
ATOM B MarHUTHOM MOJIE.
Cnaboe ¥ CUILHOE MOJIE.
®daxrop Jlanze.
Hopwmanbnsiii a3 dext 3eemana
Tema 30:

Cnaboe nose.
Crnoxublii (aHOMaNbHBINA) 3¢ ¢ekT 3eemaHa.
Oddext [Namena-baka

Tema 31:
MHOTO03JIEKTPOHHBIE aTOMBI.
OO01re TPUHIUIBI OMMCAHUS MHOTOJIEKTPOHHOTO aTOMA.
[TpuHIMT TOXIECTBEHHOCTH YacTHII.
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CUMMETpUYHBIE U AHTUCUMMETPUYHBIC BOJHOBBIC (YHKIIHH.
[Tpuniun 3anpeta [aynu

Tewma 32:
3anoJIHEHHE aTOMHBIX COCTOSIHUM 3JIEKTPOHAMH.
DNEKTPOHHBIE 000JI0YKH U MOJ000TIOUKH.
OneKTpoHHas KOHGUTypaius.
[Tepuoanueckasi cucteMa 3J1€MEHTOB.
ITpaBuino XyHna. OCHOBHBIE TEPMBI aTOMOB.
TpaHcypaHOBBIE JIEMEHTHI. 2 4, 4 4 C.p

Tewma 33:
PenTrenoBckue CriekTpel.
[lepexopl BHyTPEHHHUX 3JIEKTPOHOB B aTOMaXx.
XapakTepucTUYECKOE PEHTTEHOBCKOE U3IIyYCHHE.
3akoH Mo3nu.
Dddexr Oxe

Tewma 34:
Mougnekyia.
AnnabaTuyeckoe mpuoInKEHNE.
MonexyJspHbII HOH BOIOPOJA.
Monekyna Bogopoa.
Teopus I'anitnepa-JIonona.
CnapuBaHue 3J1EKTPOHOB.

Tema 35:
TepMbl AByXaTOMHON MOJIEKYJIbI.
XuMHUecKas CBS3b.
KoBasieHTHast 1 MOHHAs CBS3H.
BanenTHoCTb.

Tewma 36:
KonebarenpHoe U BpamaTeIbHOE IBHKEHUE SIIEP B MOJIEKYTIaX.
CnexTpsl I1ByXaTOMHBIX MOJIEKYJI.
BpamiarensHbie 1 Koe0aTeNbHbBIE CIIEKTPBI MOJICKYIT

Tema 37:
DJIeKTPOHHO-KOJIe0aTeIbHBINH-BpaIlaTeIbHBIA IEPEXOI.

[TpaBuiia oTOopa AJisl AIEKTPOMArHUTHBIX MEPEX0J0B B IBYXaTOMHBIX MOJEKYJIaX.

[Ipunuun ®panka-Konnona

Tema 38:
Ornrtuyeckre KBAHTOBBIE TEHEPATOPBI.
Masepsl 1 J1azepbl

B pesynomame ycmnozo onpoca 3nanus, o0yuarouiezoca OueHUAOMca no ciedyruienl
wiKkane:

36anna, CTaBUTCS, €CITU 00YJArOIITUIACS:

1) momHO M3NaraeT W3y4eHHBIH MaTepuai, JaéT MpaBUIbHOE ONpeaAeTIeHre PU3NIECKUX

TTOHATHIH;

2) oOHapyXHBaeT MOHMMaHUE MaTepualla, MOKET 00OOCHOBATh CBOM CYXKACHUS, IPUMEHUTh
3HAHHUA Ha MPAKTHUKE, IPUBECTH HEOOXOAUMBbIE IPUMEPHI HE TOJILKO MO YUeOHUKY, HO U

CaMOCTOATCIIbHO COCTaBJICHHBIC,

3) wu3naraeT Marepual Mocae0BaTeNbHO U MPABUIBLHO C TOYKU 3pEHUsI HOPM JIUTEpaTyp-

HOTI'O A3BIKA.

26anna, cTaBUTCSI, €CIIM 00yYaIOMUKCS TaET OTBET, YAOBJICTBOPSIOIINMA TEM ke TpeboBa-

HUSM, 4TO | JUTst O0aiia «3», Ho JomyckaeT 1-2 omuOKku, KOTOPBIE caM K€ UCTIPABIIseT, U 1-2 Helo-
4y€Ta B TIOCJICIOBATEILHOCTH | SI3BIKOBOM O(OPMIICHUH H3JIaraeMoro.
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1 6ann, craButcs, ecnu oOydaromuicss OOHapyXMBAaeT 3HaHNE U TIOHUMaHKUE OCHOBHBIX TO-
JIOJKCHHH TAaHHOM TEMEI, HO:
1) wu3nmaraer MaTepuall HEMOJIHO U JIOMYCKAaeT HETOYHOCTH B ONPEACTICHUN TIOHATHIH;
2) He yMeeT JOCTaTOYHO IIIy0OKO U 10Ka3aTeIbHO 000CHOBATH CBOU CYXKIACHUS U IPUBECTU
CBOU IIPUMEDHI,
3) wu3naraeT Marepuall HemocaeI0BaTEeIbHO U IOMYCKAET OIIUOKHU B SI3IKOBOM 0 opMmIIe-
HUH U371araeMoro.
0 6annos, cTaBUTCS, €CIIM 00yUAIONMINUNCS OOHAPY)KUBAET HE3HAHUE OOJIBIIIEH YacTH COOT-
BETCTBYIOIIETO pa3Jielia U3yuyaeMoro Marepuaa, J0MyCcKaeT OMMOKU B (OPMYIHPOBKE.
banibl MOTYT CTaBUTBCS HE TOJIBKO 32 €JUHOBPEMEHHBIN OTBET, HO U 3a PacCpeA0TOUEHHBIH
BO BPEMEHHU, T.€. 32 CYMMY OTBETOB, IaHHBIX CTYJCHTOM Ha MPOTHKEHUU 3aHATHSL.

5.2. Ouenounvie mamepuanvt 013 pyoex#cHo20 KoHmpoaa. PybedicHvili KOHMpOIbL OCY-
HIECTBIISIETCS TIO OOJIee MITM MEHEE CaMOCTOSTENTBHBIM pa3JiesiaM — yd4eOHBIM MOIYJISIM Kypca U Tpo-
BOJIUTCSI IO OKOHYAHUU U3YyYEHHs MaTepuasa MOIyJsl B 3apaHee YCTaHOBICHHOE BpeMsl. PyOexHbIi
KOHTPOJIb MPOBOJUTCS C IENBIO ONPEIENICHHsI KaueCcTBa YCBOCHHS MaTephalia y4eOHOro MOIYJS B
nesioM. B Tedenue cemectpa NpoBOJUTCS MPU MAKUX KOHMPOIbHBIX MEPORPUAMUA NO ZPAPUKY.

B kadectBe (hopm pyOeKHOTO KOHTPOJISI MOKHO HCIIOJIb30BaTh TECTHPOBaHUE (TMCBMEHHOE
WIA KOMITBIOTEPHOE), IPOBEACHUE KOJJIOKBUYMa WJIM KOHTPOJBHBIX Pa0OT. BeimonHseMblie paboThI
JOJDKHBI XPAaHUTBCS Ha Kadeape TeUeHHH y4eOHOTO To/a W 10 TpeOOBAHUIO MPEAOCTABIATHCS B
VYnpasneHue KOHTposs kayecTBa. Ha pyOekHbIE KOHTPOJIbHBIE MEPOIPUATHS PEKOMEHIYETCS BbI-
HOCHUTbH BECh IMPOTPAMMHBII MaTepua (BCe pa3/Ienbl) O TUCIUTLTHHE.

5.2.1. KonmponbHsie padbomul 014 Kax;coozo Imana peiimunza
(konmponupyeman komnemenyua OIIK-2):

Koumponvnas paboma Ne 1
buner Ne 1
1. OrpaHU4eHHOCTh 3aKOHOB KJIacCHUYEeCKOM (HU3UKU B MUKpomupe. [Ipumeps! (CieKTpsl U3mIy-
YEeHUs aTOMa BOAOPOAA, AUCKPETHOCTh SHEPIUU aToMa). MUKpOMHUP U KBaHTOBas (PU3HKA.
2. Teopus H.bopa nns atroma Bonopoaa. DHeprusi aroma BoJ0po/a.

buner Ne 2
1. TennoBoe uznyuenue. 3akonsl Penes-Jxunca u Buna.
2. Ycnexu u Hepoctatku Teopun bopa.

buner Ne 3
1. KBanTel uznyuenus. @opmyina I[lnanka.
2. BonnoBast yHKIMS U e€ craTucTHUecKas MHTeprperanus. [I0THOCTh BEepOATHOCTH JIOKa-
JU3alUU YacTULl.
buner Ne 4
1. ®otoapdexrt. OnpiTel CTONETOBA.
2. IlpyHIMI HEONPEAEIEHHOCTH Ul KoopauHaThl X U uMiysbca Px, sHepruu E u Bpemenu t.

buner Ne 5
1. ®oToadpdext. YpaBHeHHEe DHIITEIHA.
2. I'mnotesa Jlyn ne bpoiina. @opmyna ne bpoiins. yanusm KOpoycKyJIspHBIX U BOJHOBBIX
CBOWMCTB MUKPOYACTHII.

buier Ne 6
1. ®oTOHBL. DHEPrHs U UMITYJILC (POTOHA.
2. Ypasuenue lpenunrepa i cTallMOHApHBIX cocTosiHUM. OnepaTop ['aMuiibToHA.
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buner Ne 7
1. KBantoBass Teopusi cBeta. DOTOHBI U €€ XapPAKTEPUCTUKHU.
2. Yactuna B UeHTpaJibHOM Tmose. JKecTKuid TUIOCKMUA poTaTtop. A3uMMyTajbHas BOJIHOBas
byHKIHS.

buner Ne 8
1. I'unote3a Jlyn ne bpoiina. @opmyna ne bpoiinsa. lyanusm KopnycKyJspHBIX U BOJHOBBIX
CBOMCTB MUKPOYACTHII.
2. Yactuua B IEHTpaJIbHOM 1osie. [IpocTpaHCTBeHHBIH poTaTop. YTI0Bask BOJHOBAsK (yHKIIHA.

buner Ne 9
1. IlpuHUIMI HEONPENIENEHHOCTH JI1 KOOpAUHaThl X U uMmityibca Px, snepruu E u Bpemenu t.
2. KBaHTOBbIE uKcCla ISl COCTOSIHUSA 3JIEKTPOHOB B atoMe: n, [, my, mg U UX B3aUMOCBsI3H. Be-
JUYUHBI, OMPEEISIEMbIC WMH.

buner Ne 10
1. Cnextp aToma Bopopona. @opmyina banemepa.
2. MoMeHT uMItynbca 3JeKTpoHa B arome. OpOuTaibHOE KBAHTOBOE YHCIIO /.

Koumponvnas paboma Ne 2
buner Ne 1
1. CnektpanpHbie cepun aToma Bojgopoaa. @opmymna Punbdepra.
2. BormHoBas (hyHKIIMS 9aCTHUIIBI B IIEHTPAIILHOM T0JIE B chepUUeCKUX KoopauHaTax. PanquanpHast
BOJTHOBas GYHKIMS B CHEPUIECKUX KOOPIUHATAX.

buner Ne 2
1. Omeit Pezepdopna. Anepuas monens aroma.
2. [Tpoekunsi MOMEHTa UMITYJIbCa. MarHUTHOE KBAHTOBOE YHCIIO 71;.

buner Ne 3
1. ITnanerapnast Mmoaens aToma. Y croiuuBocth atoMa. Ilocrynarer H.bopa.
2. OpbuTanbHOE KBAHTOBOE YHCIIO /M COOTBETCTBYIOIINE KBAHTOBBIE COCTOSIHUS.

buner Ne 4
1. Teopus H.bopa s atoma Botopoaa. DHeprus aTroma BOAOPOa.
2. Yucno 371eKTPOHOB COOTBETCTBYIOIUX TJIaBHOMY 71, OpOUTANIBHOMY [ M CIMHOBOMY M15 KBaH-
TOBBIM YHCJIAM.

buner Ne 5
1. Ycnexu u Henoctatku Teopun bopa.
2. YrnoBas BoTHOBasI (YYHKITUS JIEKTPOHOB B aTOME BOJIOPOAA. YTIIOBasl INIOTHOCTH BEPOSITHO-
CTH 3JIEKTPOHOB B aTOME BOJIOPO/A.

buner Ne 6
1. BonnoBas ¢yHkmst U e€ crarucTHueckas uHTepnperanus. [IMoTHOCT BEpOSATHOCTH JIOKa-
JU3alMH YaCTHULI.
2. YcioBus 3all0JIHEHUSI KBAaHTOBBIX COCTOSIHMN aTOMa 3JIeKTpoHaMHu. IIpuHIMIIBI MUHUMyMa
sHepruu u Ilaymm. 3anonHeHne opOUTANBHBIX siueek. [I[puHIMT MaKcuMyMa CITMHA.

buner Ne 7
1. YpaBuenue lllpenunrepa s ctaliioHapHbIX cocTogHUN. Oneparop I'aMuiabTOHA.
2. Onertel HTepua u I'epnaxa. Criue s5ekTpona. KBantoBoe yucio mi.
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buner Ne 8
1. Yactuna B neHTpanpHoM mnose. JKecTkui IIIOCKMM poTarop. A3MMyTallbHas BOJHOBAs
byHKIIHS.
2. I'unotesa Jlyn ne bpoiina. @opmyna ne bpoiins. lyanusm KOpoycKyJsSpHBIX U BOJHOBBIX
CBOWMCTB MUKPOYACTHII.

buner Ne 9
1. CuMBOIBI KBAaHTOBBIX cOCTOSIHUM 15 ; 25, 2p; 3s, 3p, 3d; 4s, ....Yucno
AJICKTPOHOB , 3aMOJHAIOMINX KBAaHTOBBIE COCTOSHHSA S, P, d ....
2. ®oroaddekt. YpaBHeHHE DUHIITEHHA.

buner Ne 10
1. Ilepuonnueckas cuctema snemeHToB [[.M1.Menneneena.
2. TennmoBoe uznyuyenue. 3akoHsl Penes-/[xunca u Buna.

Koumponvuas paboma Ne 3

buner Ne 1
1. Onpitel lTepHa u N'epnaxa. CrivH 35ekTpona. KBaHTOBOE YMCHO 715
2. KBants! nznydenus. @opmyna Ilnanka.

buner Ne 2
1. OrpaHu4eHHOCTh 3aKOHOB KJIacCH4yecKor (u3uku B MUKpomupe. [Ipumeps! (CrIeKTphl U3ITy-
YEeHHS aToMa BOJIOPO/Ia, AUCKPETHOCTh SHEPTUU aToMa). MUKpOMUpP U KBaHTOBasi (PU3HKA.
2. Cnextp aToma Bogopoaa. @opmyna banemepa.

buner Ne 3
1. TernoBoe uznyyenue. 3akonnl Penes-/xxunca u Buna.
2. [InanerapHas mozenb atoma. Y ctoilunBocTh aroma. [loctynarsr H.bopa.

buner Ne 4
1. ®otorddext. OnbiThl CToNETOBA.
2. BomnoBas ¢yHKIus M e€ craTHCTHYECKass MHTepnpeTanus. [IIOTHOCTE BEpOSTHOCTH JIOKa-
JU3AIMU YaCTHIL.

buner Ne 5
1. ®oToadpdexr. YpaBHeHHE DIHIITEITHA.
2. Ilepuoaunueckas cucrema 3nemenTos /I.11.Menneneesa.

buner Ne 6
1. CuMBOJIBI KBAHTOBBIX COCTOSIHUM s ; 2s, 2p; 3s, 3p, 3d; 4s, ....Yucno
3JIEKTPOHOB , 3aMOJHAIOMINX KBAaHTOBBIE COCTOSIHHS S, p,d ....
2. CnektpanbHble cepun aToma Bogopoaa. @opmymna Punbepra.

buner Ne 7
1. Teopus H.bopa s atoma Boiopoaa. DHeprus aroma BOAOPOa.
2. Yucno 31eKTPOHOB COOTBETCTBYIOIUX TJIaBHOMY 71, OpOUTANBHOMY [ M CIIMHOBOMY M15 KBaH-
TOBBIM YHCJIAM.

buier Ne §
1.0pOuTaTbHOE KBAHTOBOE YUCIIO /M COOTBETCTBYIOIINE KBAHTOBBIC COCTOSHUS.
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2. KBanroBas Teopusi cBeta. DOTOHBI U €€ XAPAKTEPUCTUKHU.

buner Ne 9
1. ®oToHBI. DHEPrus U UMNYJIbC (HOTOHA.
2. Onwit Pezepdopna. Anepuas momens aroma.

buner Ne 10
1. Ycnexu u Henocratku Teopun bopa.
2. Ypasuenue lllpeaunrepa 11 cramoHapHbIX cocTostHUM. Oneparop ["amunbToHa.

5.2.2. Ouyenounvie mamepuanvl: munogvle 3a0auu 015 KA}CO020 IMANA peumunza
(konmponupyeman komnemenuua OIIK-2):

Nel
DHeprus cBsi3M AIeKTpoHa B atome He paBra 25,6 »B. Haiitu sHepruto, HeoOX0AUMYIO IS y1alIeHUS
000MX AMEKTPOHOB U3 3Toro aroma. Ei=-13,6 3B ans atoma Bomopoza.

Ne2
Onpenenuth JIUHY BOJTHBI A (POTOHA, UMITYIIBC KOTOPOTO PABEH UMITYIIbCY aTOMa BOJIOPOAA MIPH
temneparype 300 K. Macca atoma Bogopoaa mu=1,2-10%7 xr

Ne3
OnpenenuTh YHEPTHUIO FJCKTPOHA aTOMa BOJAOPOA, €CIIHA paTuaibHas BOIHOBAsS (PYHKIIHSI UMEET BH/T

,
R(r)=Ae **r a0 — paguyc GOPOBCKOH OPOHTEL.

Ne4
KBanToBble uncna S u L paBHbI COOTBETCTBEHHO 2 U 3. CKOJIBKO U KAKMX KBAaHTOBBIX UUCEN [ MOXKET
UMETh aTOM.

Ne5
KBanrtoBsie uncia S u L atoma paBHbI COOTBETCTBEHHO 1 1 3. CKOJBKO U KAaKMX KBAaHTOBBIX umcen /
MOJKET UMETh aTOM.

Neb
OnpeaenuTs SHEPTHIO aTOMa BOAOPOA, €CIIU paJraibHas BOJIHOBAsS (DYHKIIHS UMECT BUT

r

R ( r) = Ae_a (1 - ZL] ,ao — panuyc 1-oit 60pOBCOK OpPOUTHI.
a

Ne7
HOCTpOI/ITB 3H€pI‘eTI/I‘ICCKI/IC ypOBHI/I aToMa JIMTUsS B CUJIBHOM MAariuTHOM I10JIC€ AJIs1 COCTOHHI/Iﬁ 3py
2

u3d
%

No§
OnpeaenuTh MOIHBIA MOMEHT UMITY/IbCa aTOMA ¢ NIEKTPOHHON KoHpurypanueit 2s°2 p'

Ne9
OmnpesennTh NOMHBIH MOMEHT HMITYJIbCa aTOMA C 2EKTPOHHON KoHdurypanueii 1s2p'3d!

NelO
[ToCTpOUTh PHEPreTUYEecKHe yPOBHHM aTOMa JIUTHS B CHUILHOM MAarHMTHOM IIOJI€ JUISl COCTOSHMIA
2s i 2p Y n2 p%

Nell
OnpenenuTh HOJIHbI MEXaHMYECKUI MOMEHT aTOMa HATPHs C BAIEHTHBIM 3JIEKTPOHOM B COCTOSHUM
n=5
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Nel2
OnpenenuTh MOJTHBIA MEXaHHYECKU MOMEHT aToMa KaJIus ¢ BJICHTHBIM JICKTPOHOM B COCTOSIHUN
n=4.

Nel3
B cnextpanbHOIi cepun aToMa BOJIOPO/1a U3BECTHBI IJIMHBI BOJIH TpeX auHuii: 97,26; 102, 58; 121,57
HM. OnpeieNuTh JJIMHBI BOJIH APYTUX JUHUN CIEKTpa.

Nel4
OrnpeaenuTsb MONMHBIA MEXaHMYECKU MOMEHT aTOMa HaTpUsl C BaJICHTHBIM 3JIEKTPOHOM B COCTOSIHUU
n=3

Nel5s
Onpenenuth YHEPreTUYECKUe YPOBHU aToMa JUTHS B CHJIBHOM MAarHMUTHOM IOJI€ JUJISl COCTOSIHUMN
2s i 2p Y n2 p%

Nel6
OnpenenuTh NOJHBIM MEXaHUYECKUH MOMEHT aToMa HaTpHsl C BAJIGHTHBIM 3JIEKTPOHOM B COCTOSIHUU
n=4

Nel7
Onpenenutb, Kakhe U3 MEPEYUCICHHBIX NEPEXOJO0B 3alpelleHbl MpaBUiIaMu Iepexoaa
2D% — 213%,3132 — 25% u’F,— P,

Nel8
Onpenenutb, Kakue M3 IEPEUNCICHHBIX IIEPEXOJ0B 3alpelleHbl IPaBWIOM  Iepexona

ZD% - 2P%,3P] - 25% u’F,—°P

Nel9
Pabora BbIxonma snekrtpona nutus 2,46 5B, a kpacnas rpanuna ¢oroaddexra mnesus 6,39 HM.
Onpenenuth KpacHyro rpanuity gorosddexra auTus, eciiv padoTy Beixoza me3us 1,62 3B.

Ne20
Haiitn Hanbomnee BeposTHOE pacpeieliCHHe dIIEKTPOHA OT Spa aToMa BOAOPOAA, €CIIH paJuaibHast

r

BOIHOBAs GyHKIKs R(r)= Ae dag 3

Ne21
[TocTpouTh >HEPreTUYECKHE YPOBHM M CHEKTPAJIbHBIC JUHUM aTOMa HATPHUs C Y4ETOM TOHKOU
CTPYKTYpBI JUIs IEpexoia U3 COCTOSIHUA 3S B 3p

Ne22
BpluncauTe pa3HOCTh JJIMH BOJIH MEXKIY I'OJIOBHBIMU JIMHUAMU cepuil banbmepa u Jlaiimana 1uis
aToma Bojopoaa R=1,2:10" m'!.

Ne23
[TocTpouTh SHEPreTUYECKUE YPOBHM M CIEKTPAJIBHBIC JIMHUM aTOMa JINTUSA C Y4€TOM TOHKOU
CTPYKTYPBI U151 COCTOSIHUM 383p.

Ne24
CKOJIBKO CHEKTpaJIbHBIX JUHUNA OYyAET UCIYCKaTh BOAOPOJ, KOTOPBIN BO30YKAEH 10 dHEpreThye-
CKOT0 YpOBHsI n=4?

Ne25
KBanToBble uncna S u L paBHbI COOTBETCTBEHHO 2 U 4. CKOJIBKO 1 KAKMX KBAaHTOBBIX UUCEN [ MOXKET
HUMETh aToM?

Ne26
OmnpenenuTh MaKCUMaJIbHBbIH MEXaHUYECKHI MOMEHT HATpUs C BAJIECHTHBIM 3JEKTPOHOM B COCTOS-

Huu n=4.
Ne27
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OHpGI[CJII/ITI: SHEPICTUUCCKHUEC YPOBHU aTOMa HATpUAd B CUJIIbBHOM MArHUTHOM II0JIC IJIA COCTOSTHUM

38 % 3Py .35,
2 2 2
Ne28
OnpenenuTtsb MONHBII MEXaHUYECKUM MOMEHT HATPHS C BAJIEHTHBIM AJIEKTPOHOM B COCTOSTHUM N=>5
Ne29

Kakomy siieMeHTY TPHUHAIEKUT BOJOPOIOTIOIO0HBIN CIIEKTp, JJIUHBI BOJH JIMHHM KOTOpOTO B 4
pasa Kopoue, 4eM y aToMa Bojopoja?
Ne30
OmnpeseanTh NOMHBIM MOMEHT HMITYJIbCA aTOMA C 2EKTPOHHOM KoHdurypanueii 2s!2p3d!
Ne31
Haiitu Hambolee BEPOSATHOE PpACCTOSHHE OSIEKTPOHA OT sSApa aToMa BOAOPOAA, ECIH
.

-~ § §
l//(r) = Ae > r* ,ap — paauyc nepBoii 60pOBCKOil OPOUTHI, A — IIOCTOSAHHAS

Ne32
Haiitu Hambonee BepoOsATHOE pACCTOSHUE JJICKTPOHA OT sjApa aroMa BOJOpOJA, eCIH

r

- § §
7% (r) = Ae *“r? ,ap — paauyc nepBoii G0pOBCKOI OPOUTHI, A — IIOCTOSAHHAS

Kpumepuu opmuposanusn ouyenoxk no 3a0anuam 011 camocmosamensbHou padomot cmy-
denma (munoevle 3a0aHULL):

«omauunoy (_S_0GansoB) - o0y4aroLHiics mokasai riyOoKre 3HaHHs MaTepuala Mo IMocTaB-
JICHHBIM BOIIPOCAaM, TPaMOTHO, JIOTUYHO €T0 W3JIaraeT, CTPYKTYPUPOBAI M Jie-TaIn3upoBai HH(Op-
Maluio, n3berast MpoCTOro MOBTOpeHHs MH(opMaIMy U3 TeKcTa, HHpOpMaIMs Mpe-cTaBlieHa B Iie-
pepadotanHoM Buze. CBOOOIHO HCIIONB3yeT HE0OX0UMBbIe (HOPMYIIBI TIPH PEIICHUH 33]1a4;

«xopowoy (_3 0anna) - oOy4arouuiics TBEpJ0 3HACT MaTepuall, TPaMOTHO €r0 M3JaraeT, He
JIOIYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B MPOIIECCE PEIICHUS 3a/ay;

«yooenemeopumenvHoy (_1-2  06ayioB) - 00y4yaronuiics UMEeT 3HaHHsI OCHOBHOTO MaTepraia
0 TTOCTABJICHHBIM BOIIPOCaM, HO HE YCBOMJI €T0 JIeTaleH, JIOMyCKaeT OTACIbHbIC HETOYHOCTH TPH
pelleHn  3a1ay;

«Heyooesemeopumenvhoy (0 GATOB) — 00YJAIOIIMIICS AOMyCKaeT rpyObie OTMOKU B OTBETE
Ha MOCTABJICHHBIEC BOIPOCHI U MPH PELICHUH 3a/a4.

5.2.3. Ouenounvie mamepuanvi: Tunosvie mecmogvle 3a0anus no oucyuniune (KOHmpoaupyemas
komnemenyusa OIIK-2). Iloanotii nepeuens mecmosuix 3a0anuii npeocmassen_6 JOUC —
http://open.kbsu.ru/moodle/course/view.php 2id=1249

Tecm — cuctemMa CTaHIAPTU3UPOBAHHBIX 3aJaHUH, MMO3BOJIAIONIAS aBTOMATH3WPOBATh MPO-
LEeNypy U3MEpEHUs YPOBHS 3HAHUN U YMEHUH CTYJICHTA.

Nwmeercss O6aHK TecTOB, mpomrenmuii sxcneptusy. bank comepxur 6onee 300 Ttecton. Te-
CTHUPOBAHUE CTYACHTOB IIPOBOAUTCS 3 pa3a B cEMECTp IO pacnucanuio. KomiokBuyM nmpoBogurcs 3
pasa B ceMecTp.

1. KT=I
CBH?)B MC}KI[y KBAHTOBBIMHU YHCJIaMHU N U E .
O f=1,2,....n O £=0,+1,....+n
O f=o0,1,..n1 O f=1,2,...n-1

2. KT=I

KBaHTOBOE UMCIIO MPOEKLIUHU CIIMHA 3JIEKTPOHA Ms IPUHUMAET 3HAYEHUS:
0J0,1,2,3,... 0 1/2,3/2,5/72, ...
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0 -1,-2,-3,... 0 -1/72,%

3. KT=I
Jst n=3 BO3MOKHBI CIIEIYIOIUE 3HAYCHU { U m,:
0/=123 m=%1,£2,£3 [17=0,1,2, m =0,+1,£2
0 ¢=0,13, m,=0,%1,£3 O/=1L2, m==%1,£2

4. KT=I

Ecnu BHyTpeHHEee KBaHTOBOE YMCIIO B aTOME BOJIOPO/ia j=3/2, TO COOTBETCTBYIOIINI MOIHBIA MO-
MEHT MMITYJIbCA PaBEH:

V17

O —nh 0O —n 0 —n O —nh
2 2 2 2

5. KT=1
Hopmanehsiit 53gdexT 3eeMmana UMeeT MEeCTO, KOTAa aTOMApHBINA ra3 HAXOJUTCS MO IeHCTBUEM:
] 04eHb CUIIBHOTO MAarHUTHOTO TIOJIS ] oueHp c1aboro MarHuTHOTO TIOJISI
L] mepeMeHHOTO MAarHUTHOTO TOJIS L] CHIIBHOTO AJIEKTPUYECCKOTO TTOJISI

6. KT=1
B xBanTOBOM cocTOsSIHMM 3P MOXET HaXOAUTHCSI MAaKCUMAJIbHOE YUCIIO JJIEKTPOHOB:
2 (14 M6 18 118

7. KT=1

VY 3aMKHYTOM 000JIOYKH TOJIHBIA OpOUTATBHBIN, TTOJTHBIA CITMHOBBIN U TIOJHBIN MEXaHMYECKUI MO-
MCHTBI PaBHBI:

0 Lp=0, Ls=0, L;=0 O Li=1, Ls=0, L;=1
] Li=0, Ls=1, L;=1 ] Li=0, Ls=0, L;=1
8. KT=2

+ +
DHeprus oTpbIBa JIEKTPOHA OT HOHA He (9HEprus MOHU3ALUN He ), HAXOSIIErocs BO BTOPOM

BO30YXKIEHHOM COCTOSHUH (B 3B) (|E1| =13,6¢eV):

L1 10,24 L] 8,14 1 6,04 L1 4,12
9. KT=2
MakcumanbHO€ YUCIIO0 3JIEKTPOHOB B COCTOSIHUHU C TJIABHBIM KBAaHTOBBIM YHCIIOM N=3:
118 116 120 112
10. KT=I
DHeprus MOHU3AIH aToMa BoJopoia Euex B IepBOM BO30YKIeHHOM cocTosiHUH (n=2) (B 3B):
164 1 10,2 134 118
11. KT=1
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BHyTpeHHee KBaHTOBOE YHCJIO j CBA3aHO C OPOUTAIILHBIM (f ) U CIIMHOBBIM (5 s = 1/ 2) KBaHTO-
BBIMU YHUCIIAMM:

Ol+0, Olxl, @ exd] ofl-1,

12. KT=1

IIpOCTPaHCTBEHHOE KBAHTOBAHME ITOTHOTO MOMEHTA HMITY/IbCA SJEKTPOHHOM 000I0UKH aToma J
COCTOMT B:

L] TMCKPETHOM M3MEHEHUH IO BEINYHNHE

L] HenpepbIBHOM M3MEHEHUH 110 BEJTUYHUHE

L] TMCKpEeTHOM M3MEHEHUH OPUECHTAIUU J B MPOCTPAHCTBE
[l HempepbIBHOM W3MEHEHHUH 0 HANPABICHUIO

13. KT=1

3
[TotHOMY MOMEHTY UMITYJIbCa FIEKTPOHA 771 COOTBETCTBYET MUHUMAJIbHOE BHYTPEHHEE KBaH-

TOBOE YHUCTIO j:

L Y2 L] 572 0 32 772
14. KT=1
B omnbrrax IlITepna u 'epnaxa mo onpeneneHn0 MArHUTHOTO MOMEHTA aToMa ObLITH UCTIOJIb30BAHBI:
[ ITocTosiHHOE MarHUTHOE TI0JIC L] [TocTosIHHOE AJIEKTPUUECKOE TI0JIC
L] CusibHO HEOTHOPOAHOE MArHUTHOE OJIE (] CusIbHO HEOTHOPOAHOE IMEKTPUIECKOE TTOJIe
15. KT=1
CoryiacHO MpHHIHITY 3anpeTa [Tayii B 0THOM KBAHTOBOM COCTOSIHUH MOTYT HaXOJUThCS:
(] nBa smekTpoHa L] oauH 351eKTPOH [] Tpu sekTpoHa (] geTbIpe 31eKTpOHA
16. KT=1

CornacHo npuHnuny 3ampera [laynu B COCTOSHUU C TOJHBIM HAO0OPOM KBAaHTOBBIX YHCEN
{n, l,m,, mx} MOTYT HaXOJIUTHCS:

L1 1 anekTpoH L] 2 anekTpoHa
[ 3 snekTpoHa [1 6 sirekTpoHOB
17. KT=2

[TonHas HEpPrUs 37IEKTPOHA B OCHOBHOM COCTOSTHMH BOJIOPOJIONIOI00HOTO HOHA He" (82B)
(|E|=13,6€V).
L] -27,2 [] -44,6 [] -60,4 L] -544
18. KT=2

Pagunyc opOuTHI 351eKTpoHa BO30Yx1eHHOTro atoma Bogopoaa ¢ n=100 cocrasnsiet (B cm)  (r1=0,053
HM):
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00,5310 00,5310 [00,5310° [J0,53:10°

Kpumepuu ¢hopmuposanus oyenok no mecmogvim 3a0aHuiAM:
(5 6ayI0B) — MOMYYarOT 00YYarOIIUECs C MPABUIBLHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BOIIPOCHI.
Brimonraeno 90 - 100 % npenioKeHHbIX TECTOBBIX 3aJaHUI;
(4 6amta) — momyyaroT 00y4aromuecs ¢ MPaBUIbHBIM KOJTUYECTBOM OTBETOB Ha TECTOBBIE BOIPOCHI —
70-89 % ot 0611ero o0beMa 3aJaHHBIX TECTOBBIX 3aJaHMIi;
(3 6amta) — momyyaroT 00y4aromuecs ¢ MPaBUIbHBIM KOJTUYECTBOM OTBETOB Ha TECTOBBIE BOIPOCHI —
50 —69% ot o01iero o0bLemMa 3aJaHHBIX TECTOBBIX 3aJaHU;
(2 6ama) — momyyaroT 00y4aromuecs ¢ MPaBUIbHBIM KOJTUYECTBOM OTBETOB Ha TECTOBBIE BOIPOCHI —
Menee 30-49 % ot o01iero oo0LeMa 3aJaHHBIX TECTOBLIX 3aaHUM.
(1 6amn) — momydaroT o0yJaroImuecs ¢ MpaBUIbLHBIM KOJMYECTBOM OTBETOB HAa TECTOBBIE BOIIPOCHI —
Menee 10-29 % ot o01iero o0beMa 3aJaHHBIX TECTOBLIX 3aaHUMN.

5.3. Ouenounvie mamepuaivl 011 RPOMEHCYMOUHOU ammecmayuu
(koumpoaupyeman komnemenyus OIIK-2)

Lenvro npomesicymounvix ammecmayuii 0 TUCIUTUTHHE SBJISICTCS OIEHKAa KauecTBa OCBOE-
HUS JUCUIUTUTMHBI 00 yJaIOIUMUCS.

[IpomexxyTouHasi arrecTanus MpeaHazHaveHa il 00BEKTUBHOTO MOATBEPIKICHUS U OLICHU-
BaHUs JOCTUTHYTBIX DPE3yIbTaTOB OOYYEHHS IOCIIEC 3aBEpIICHHS H3ydyeHUs AUCHUILTUHBL Ocy-
IIECTBIISIETCS] B KOHIIE CEMECTPa U MPEJICTABIIsICT COO0H UTOTOBYIO OLICHKY 3HAHUH 1O JUCITUIUIMHE B
BUJIE ITPOBEICHUS 3a4eTa.

[TpomexxyTouHas aTTecTanusi MOKET MTPOBOJIUTHCS B YCTHOM, MUChbMEHHOM (popme, 1 B popme
TecTupoBaHus. Ha mpomexyTouHyro aTTecTanuio oTBoguTcs A0 30 Gayios.

5.3.1. Bonpocwt K 3K3ameny no oucyuniune
Konmpoaupyemasn komnemenyusn OIIK-2

1. ®uszuka Mukpomupa. OrpaHUYEHHOCTH 3aKOHOB KJIacCHUeCKOW (u3nku. Mukpomup u
KBaHTOBas (pU3HKA.

2. TemnoBoe wm3nyuenue. 3akoHbl Penes-/[xunca m Buna. KBantsl usnmydenus. dopmyna
[Lnanka.

3. ®orordpdext. OnbiTel CTONETOBA. YpaBHEHHE DUHINITEIHA.

4. Dddext KomnrTona. PaccesHue 37eKTpOMarHUTHOTO U3Y4YE€HHUS Ha TTOKOSIIIEMCS 3JIEKTPOHE.
KoMIIOTOHOBCKMI CABUT JUIMHEI BOJIHEL.

5. ®oToHbI. DHEPrusi U UMIYIbC (HOTOHA.

6. TI'mnoresa JIyu ne bpoiinsa. @opmymna ne bpoitns.

7. Omnswitel JleBuccona-/Ixepmepa, Tomcona u TaprakoBckoro, Cymmna, bubepmana u ®ao-
pUKaHTA.

8. IIpuHIMN HEoNpeaeIeHHOCTH AJi1 KoopAuHatT U uMmnyibca (X u Px), snepruu u sBpemen (E u
t) u ap.

9. Artom Boznopozaa. CiekTpanabHble CEPUM aTOMA BOAOPOJIA.

10. OneiT Pezepdopaa. Anepnast mogens atoma. Y CTOWIMBOCTE aTOMA.

11. Ilocrynatel H.bopa. KBaHnToBaHME MOMEHTa UMIIYJIbCa 3JIEKTPOHA.

12. Teopust H.bopa ais atomMa BoJ1opoJia ¥ BOJIOPOJIOTIOJOOHBIX aTOMOB. Y CIIEXH M HEAOCTATKH
Teopuu bopa.

13. Onbiter @panka u [Nepra. [ToTennnan Bo30yXIeHNUs] 1 HOHU3AIUN aTOMA.

14. WnTepnperaliyist BOJIHOBON (yHKINU.

15. Onepatops! puszndeckux BenrunH. OnepaTopbl UMIybca U ['aMuibTOHA.

16. YpaBuenue llpenunrepa st CTAIIMOHAPHBIX COCTOSIHUN. DHEPTHUs U BOTHOBAS (PYHKIIHSL.

17. Yactuia B 66CKOHEUHO TITyOOKOM MOTEHIINATLHOM sIME.

18. TIIpssmoyronpHBIN NOTEHIMANBHBIN Oapbep. TyHHETbHBIN 3 DeKT.
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19. I'apmonunueckuii ocumsuisitop o reopun lpeaunrepa.

20. XKectkwuit utockuii poratop. [IpocTpancTBeHHBIN poTaTop. YTI0Basi BOJHOBAs (PYHKITHSI.

21. MomMmeHT umnynbca 3ekTpoHa. [IpocrpancTBeHHOE KBaHTOBaHME. KBaHTOBBIE Uncna [ u my.

22. Atom Bogopoaa mno teopuu lllpenunrepa. YpoBHU SHEPTrUU U IIIABHOE KBAHTOBOE YHCIIO 7.

23. PaguanpHas BONHOBask (DyHKIMSA, pacmpeiesieHue TUIOTHOCTH BEPOSITHOCTH JJIEKTPOHOB B
aToOMe BOJIOPOJIa.

24. CriekTpsl aTOMa BOAOPOAA ¥ BOJAOPOAONOJO0OHBIX HOHOB.

25. MexaHn4ecKnii 1 MarHUTHBIM MOMEHTBI aTOMA.

26. OnsiTel LTepna u I'epnaxa. CnuH 3nekTpoHa. CHIMHOBOE KBAHTOBOE YHUCIIO Mis.

27. CnuH-0opOUTAIBHOE B3aUMOJICUCTBUE M TOHKAsI CTPYKTYpa CIEKTpa aToMa BOJIOpO/Ia.

28. Bogopononogo0Hble aTOMBI. ATOM IIEJIOYHBIX METAUIOB. DHEpreTuueckue ypoBHu. KpaH-
TOBbIE uncna n,lum;. [lonpaBku Punbepra (kBanTOBBIC ACHEKTHI).

29. CrieKTphl aTOMOB IETOYHBIX MeTalIoB. [IpaBuiio oToopa.

30. Atom B marauTHOM miojie. Dddexrt 3eemana. Maoxutens Jlanje.

31. MHoOroaekTpoHHbIE aTOMBIL. KBaHTOBBIE COCTOSHUS Uepes3 n, I, my u ms.

32. IIpyHIMN TOXAECTBEHHOCTH 4YacTUll. CHMMETPUYHBIE M AHTHCUMMETPHUYHBIE BOJHOBBIE
¢ynkuuu. [Tpuauun [aymnu.

33. ®du3nyecKkue OCHOBBI Nepuoandeckor cucrtembl 3yemMeHToB J.M.Menneneesa. Ilpunumn
MUHUMYMa 3Heprun U npuHmn [laymu. DnekTpoHHbBIE CI0M ¥ 000JIOYKU aToMa, MX 3aroli-
Henue. [Tpunuun Xynna.

34. Ilepnonnyeckas cucreMa 1eMeHToB. [lepuosl u rpynmnsl. IlepexoqHbie 31€MEHTHI.

35. PentrenoBckue nyuu. Topmo3Hoe uznydeHue. BzanmoieiicTBre peHTIEHOBCKOTO U3JTYYEHUS
C BEILIECTBOM.

36. Xapakrepuctuieckue n3nydeHus. CrieKTpajJbHbIE CEPUH.

37. YpoBHM 3Hepruu aroMa renusi. CUHIIETHbIE U TPUILIETHbIE TepMbl. CIIMHOBBIE BOJTHOBBIE
byHKIIHH.

38. Monekynsl. Tunsl cBs3u. MonekynspHas cBsi3b. FloHHas CBS3b.

39. Monekyna Bogopoa. KoBaneHTHas CBSI3b.

40. BpaarenbHble CIIEKTPHI MOJIEKYJI.

41. KonebaTenpHbIC CIIEKTPHI MOJICKYI.

42. OnTudeckre KBaHTOBBIE reHepaTophl. [IpuHIUN paboThI Ja3epoB.

43. lnaMarHeTusMm, mapaMarieTusm, GeppoMarHeTH3M.

5.3.2. 3a0auu Kk Ix3ameny no oucuuniune Konmpoaupyeman komnemenyus OIK-2
Nel
DHeprus cBs3M AIeKTpoHa B atome He paBra 25,6 »B. HaiiTu sHepruro, HeoOX0AUMYIO IS y1alleHUS
000MX ANMEKTPOHOB U3 3Toro aroma. Ei=-13,6 3B ans atoma Bomopoaa.
Ne2
OnpenenuTh >HEPruio cBasu 2s' snmextpona Li, ecnu kpanToBbli gedexr o(0) = 0,41.
Ne3
Onpenenuth YHEPTHUIO SJCKTPOHA aTOMa BOJAOPOA, €CIIU paTuaibHas BOIHOBAsS (PYHKIIHSI UMEET BH/T

,

R,(r)=Ae **r a0 — pagnyc GOpOBCKOI OpOUTHL.
Neq

OnpenenuTh >HEpPruio cBasu 3s' snmextpona Na, ecnm kBaHTOBBIA gedpext o(0)=1,37.
Ne§

OnpesiennThb MOMHBIH MOMEHT UMITYIIbCA aTOMA C 2IeKTPOHHOM KoHduryparueit 1s*2s! 2p?.
Ne6

OmnpesiennTh MOMHBIH MOMEHT HMITYIIbCA aTOMA C 2EKTPOHHOM KoHdurypauueit 1s2p*3s!.
Ne7

[TocTpouTh SHEPreTHUECKUE YPOBHU aToMa JIUTUS I coctosinuii n=4 u [=0,1,2,3.
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Ne8
Onpenenuts SHEPTUIO U MOJIHBIM MEXaHUYECKUH MOMEHT aToMa HaTPHsl C BAJIGHTHBIM AJIEKTPOHOM B
COCTOSIHMM N=3.

Ne9
OnpenenuTh YHEPTUIO U MOJHBIM MEXaHHYECKUA MOMEHT aTOMa HATPHsI C BAJICHTHBIM AJIEKTPOHOM B
COCTOSIHMM n=4.

Nel0
Onpenenutb, Kakue W3 TMEPEUYMCICHHBIX IEPEXOJI0B 3alpenieHbl MpaBuiioM mnepexona 4d—3f,
4d—3d, 4d—>2p, 4d—3s

Nell
PaGoTa BeIXOna nekTpoHa 1e3us 1,62 3B, a kpacHas rpanuna gororddexra mutus 426 am. Onpe-
JENUTh KpacHYIo rpanuily porodddexra mne3us, eciiu padoTy Beixoaa autus 2,46 3B.

Nel2
Haiitu Hanbosee BeposTHOE pacmpeielieHre JIEKTPOHA OT si/Ipa aToMa BOJOPO/Ia, €CIU paTuaibHas

BOJTHOBas pyHKIUA R, (r) =Ae *p’

Nel3
[TocTponTh >HEpreTHYECKHE YPOBHHM M CIIEKTPAJIbHBIC JIMHUM aToMa HaTpus 0Oe3 ydeTra TOHKOW
CTPYKTYpBHI U1t cocTostHus 3s3p3d.

Nel4
Bpluncauth pa3HOCTh IJIMH BOJH MEXKAY TOJOBHBIMH JUHUSMU cepuil banpMepa u Jlaiimana mis
atoma Bogoposa. Iloctosnuas Punbepra R=1,2:107 m!.

Nel5
[TocTpouTh 3HEpreTHYEcKue YpOBHHM M CIEKTpAJIbHBbIE JMHMM aToMa HaTpus Oe3 ydera TOHKOH
CTPYKTYpHI U1l cocTossHui n=3 u /=0, 1, 2.

Nel6
CKOJIBKO CIEKTPaIbHBIX JHHHN OyJeT MCIYCKaTh BOAOPOJ, KOTOPBIH BO3OYKICH 10 dHEPreTHYEC-
ckoro ypoBHsi n=4. [1IoCTpOHUTh YepTEK.

Nel7
OnpeaenuTh MaKCUMaIbHBIH MEXaHWYCCKHI MOMEHT HATPHUS C BAJIEHTHBIM 3JICKTPOHOM B COCTOSI-
HUH =3 1 BO3MOXHBIC €T'0 MPOCKIIHH.

Nel8
OnpenenuTh SHEPreTUIECKUE YPOBHU aTOMa HATPHS B CHJIIBHOM MarHHTHOM TOJIE JUTSL COCTOSTHHIA
3s3p3d4s.

Nel9
Onpenenuts MakKCUMaJIbHBI MEXAHWYECKUNA MOMEHT HATPUS C BAJCHTHBIM JIEKTPOHOM B COCTOS-
HUH N=3.

Ne20
OnpenenuTh MaKCHUMaJbHBII MOMEHT HUMIIYJbCa aToOMa C D3JEKTPOHHON KoHburypamuen 1s
2s22p33st.

2

Ne21
[TocTpouTh 3HEpreTMYeCKUe YpOBHHM M CIEKTpPAJIbHBIE JMHMM aToMa HaTpus Oe3 ydera TOHKOH
CTPYKTYpHI U1 cocTostHui n=3 u [ =0, 1, 2.

Ne22
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CKOIIbKO CTEKTPATbHBIX JIMHUK OYyAeT MCIyCKaTh aTOM HATPHs, BAICHTHBIM 3JEKTPOH KOTOPOTO
BO30YKJICH JI0 SHEpreTH4YecKoro ypoBus n=4 (/=0,1,2).

No23
OnpenenuTts JIUHY BOJIHBI A (POTOHA, UMITYJIC KOTOPOTO PaBEH UMIYJIbCY IEKTPOHA C SHEpruei 2
k3B. Macca anexktpona m,=9-10! xr, 1 3B = 1,6-10""° [Ix.

Ne24
Onpenenutb, Kakue W3 TMEPEUYMCICHHBIX IEPEXOJI0B 3alpelieHbl MpaBuiioM mnepexoma 4d—3f,
4d—3d, 4d—>2p, 4d—3s.

Ne25
OnpenenuTh MOJHBIM MaKCUMAaJIbHBI MOMEHT aTOMa HaTpHUsl C BaJIGHTHBIM 3JIEKTPOHOM B COCTOSI-
HHUU N=3,

Ne26
DHeprus CBsI3U OJTHOTO U3 JIEKTpoHOB B atoMe He paBHa 25,6 3B. HaiiTu sHepruto, He00X0quMyI0
JUTSL yAaJieHusl 000OMX AJIEKTPOHOB U3 3TOTO aToMa.
E1=-13,6 3B nns atoma Boziopoja.

No27
CKONBKO CHEKTPaNIbHBIX JUHHUHA OyIeT MCIycKaTh aTOM BOJOPOJa, KOTOPBIA BO3OYKICH 0 dHEP-
FeTUYECKOTo ypoBHs n=47

Ne28
OnpenenuTts YHEPTHIO AJIEKTPOHA aTOMa BOJOPO/a, €CJIN paJualibHas BOJIHOBAS (PYHKIIMS UMEET BUJT

.
R,(r)=Ae *r’ ao— panuyc GOpOBCKOIl OPOUTIL.

Ne30
[1oCTPOUTH SHEPreTHYECKHE YPOBHU M SIEKTPOHHBIE JIMHMH aTOMa HATPUS B CHILHOM MarHHTHOM
noJie st coctostHUM 3s3p3d.

Ne31
OnpezienuTh OPOMTANBHBIA MOMEHT JJIEKTPOHA aToMa BOJOPOJA, €CIU pajualbHas BOIHOBAS

GyHkuus R, (r) = Ae ",

Ne32
[TocTpouTh SHEpreTUYecKHe YpOBHM U CIEKTpaJbHBIC JIMHUM aToMa JHUTUs 0e3 ydera TOHKOU
CTPYKTYPHBI IJ1 COCTOAHUS 252p3s3p.

Ne33
PaGoTa BeIxoma snmektpona Hatpus 2,01 5B, a kpacHas rpanuna dotodddexra nesus 640 HM.
Omnpenenuth KpacHyto rpanuiy Gororddexra HaTpus, eciau padoTta Beixoa nesus 1,62 3B.

5.3.3. Buaemowt K IK3ameny, Konmpoaupyemas komnemenuua OIIK-2

Buser Ne 1
1. KopnyckynsapHo-BosiHOBO# ayanusm. Mneu u popmynsr ne-bpoiins.
2. IIpoctpancTBeHHblld poTtatop. CBONMCTBA MOMEHTA KOJIMUECTBA JIBUXKEHMs. YTJIOBas BOJHOBAs
byukmus. [Ipoexius MOMeHTa KOJIMYeCcTBa JBUKEHHS U KBAAPAT MPOESKIUH.
3. 3anaua.

Bunier Ne 2
1. ATOMBI IIIEIOYHBIX METAIJIOB. DHEPreTHYECKUE YPOBHHU.
2. Onsbitsl JleBuccona-/[xepmepa, Tomcona u TaprakoBckoro.
3. 3amaua.

Bujer Ne 3

1. Yactuua B ueHtpanbHoM noJie. [lnockuit poratop.
2. Onsrtel HTepua u I'epnaxa. CiivH 35€KTpOHA.
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3. 3anaua.
buaer Ne 4
1. Ypasuenue lllpeaunrepa qis atoma Bogopoa. PaguanbHast BoHOBast QyHKITHSL.
2. Marautabiii MOMeHT aToMma. OmnbiTel [lITepra u ['epnaxa. CrivH 37eKTpOHA.
3. 3anaua.

Buaer Ne 5
1. KBaHTOBBIE COCTOSIHUSI M BOJTHOBasi (QyHKIIHs aToMa Bogopoaa. KBaHToBbIe uncna n, [, m; U ux
(bu3nUecKuil CMBICII.
2. Onwitel Pezepdopmaa. Anepnast mogens atoma. Y CTORYMBOCTE aTOMA.

3. 3apaua.

buier Ne 6
1. YpaBuenue llpenunrepa aas HEHTPAIbHO — CUMMETpHYHOTO ToJsl. Jlarmacuan B ceprueckux
KOOpAMHATAX.

2. OcHOBBI KBaHTOBOH Teopuu. BonHoBas ¢pyHkuus. MIHTeprperaus BOJIHOBOH ()YHKIIHUH.
3. 3amaua.
Buaer Ne 7
1. Onwitel Pesepdopna. Dopmyna Pesepdopaa mist cedeHus: paccessHus 3apsOKCHHBIX YacTHI[ Ha
saape. Ananu3 onbiToB Pesepdopra.
2. YpaBuenue lllpenunrepa mist craiioHapHBIX cocTOsTHUNA. OmniepaTop UMITyJIbCca, OTIEpaTop dHEp-
UM — TAMUJIBTOHHAH.
3. 3amaua.

Bbuier Ne 8
1. Tumns! cBsi3eli aTOMOB B MOJIEKYJIax. BpalaTenbHblil CIEKTP MOJIEKYJIBI.
2. 3acTpoiika IeKTPOHHBIX 000JI0UEK aTOMOB B COOTBETCTBUU ¢ IpUHLIMNIOMU [laynn u MuHMMyMa
SHEPIHUH.
3. 3amaua.
Buaer Ne 9
1. Crextpsl atroma Bogopona. Cepuu Jlaitmana, banemepa, [lamena, bpakera, [1bynmaa u Xomdpu.
2. O¢pdexr 3eemana.
3. 3amaua.

Buier Ne 10
1. OnbrTer @panka u ['epuia. [ToTeHnamsl BO30YXKACHUS U HOHU3AIUH.
2. ®U3nM4YeCcKUE OCHOBBI IOCTPOEHUS NEpPUOAMYECKOM  cucreMbl  aneMeHToB J[.M. Men-
JieJIeeBa.
3. 3anaua.
Bbuaer Ne 11
1. ®otoaPexT u ero 3aKOHOMEPHOCTH. Y paBHEHHE DUHIITEHHA.
2. OpOuTanpHble ¥ CIMHOBbIE MarHUTHBIE MOMEHTBI 2JIEKTPOHA B aToMe. BekTopHast Mozienb aToMa.
3. 3anaua.

buner Ne 12
1. OGuee pemenue ypasuenus Llpeaunrepa ans aroma Bogoposa. PanuanbHast BoHOBast QyHKIHUS.
DHeprusi aToMa BOJI0po/ia.
2. 3aroTHeHHUE JIEKTPOHAMHU KBAHTOBBIX COCTOSIHHI. DJIEKTPOHHAS CTPYKTypa atroma ¢ Z=31.
3. 3angaua.
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Buser Ne 13
1. Yactuma B npsAMOYroIbHOM 0€CKOHEUHO BBICOKOM MOTEHIIMATBHOM siMe. DHEPTeTUUECKHE YPOBHHU
¥ BOJHOBAs (PyHKLUSI.
2. Ontuyeckue KBaHTOBBIE TeHepaTopbl. [IpuHuum paboThl J1a3epos.
3. 3anaua.

Buier Ne 14
1. Knaccuueckas U KBaHTOBasi MHTEpIpeTalds JUaMarHeTU3Ma, apamarsHeTusma u ¢eppomMarse-
TU3MA.
2. 3acTpoiika 3JeKTPOHHBIX 000J04YEeK aTOMOB B COOTBETCTBUU C NMpuHUmMNamu [laynu, MmuHuMyma
DHEPIUHU U NpaBuiia XyHJa.
3. 3amaua.

buier Ne 15
1. ®oroaddext. OnbiTel CToNETOBa. YpaBHEeHUE DifHIITeHHA T hoTOdDdeKTa.
2. CnexTpanbHble CepHH aTOMOB IIEJIIOYHBIX MeTaI0B. CIIeKTphI aTOMa JIUTHSL.
3. 3agaua.

Buaer Ne 16
1. [TonryyeHue peHTreHOBCKUX aydeld. CIIeKTphl pEHTI€HOBCKOTO U3ITy4YeHHs. 3aKOH Mo3mu.
2. CiexTpbl aTOMOB IIEIOYHBIX MeTauIoB. [IpaBuna otoopa.
3. 3amaua.

buaer Ne 17
1. Ypasuenue lllpeaunrepa B cepuyeckoit cucreme koopauHat. [IpocTpaHCTBEHHBIH pOTATOP.
2. Ilepuoanyeckas cucrema snemMeHToB MenaeneeBa. [1opsiiok 3anmoHeHHsI sfYeeK dIESKTPOHAMU B
aToMe.
3. 3amaua.

buaer Ne 18
1. HOH}ITI/IG (0] KBaHTOBOﬁ TeOpI/II/I CUCTEMBI OJMHAKOBBIX YAaCTHII. CI/IMMeTpI/I‘-IHBIC 1 aHTUCUMMCT-
pUYHBIC BOJHOBBIC ()YHKITUH.
2. O¢pdexr 3eemana.
3. 3amaua.

Buier Ne 19
1. Yactuua B 1ByMEpHOM LIEHTpaJIbHOM 1noJie. [1nockuii porarop.
2. Maruutabiii MoMeHT aToMma. OmnbiTel [lITepra u ['epnaxa. CrivH 37eKTpOHA.
3. 3anaua.

Buier Ne 20
1. Pemienne ypaBaenus llpenunrepa ajis paauaibHON BOJTHOBOM (DYHKIIMH 3JIEKTPOHA B aTOME BO-
nopoza. IIToTHOCTE BEPOATHOCTH.
2. MexaHW4eCcKUil 1 MarHUTHBIM MOMEHTBI aTOMa.
3. 3angaua.

Buier Ne 21
1. DHepreTuyeckue ypoBHU aToMa Bojopoza. CepuanbHasi CTpPYKTypa CIIEKTpa aToMa BOJIOpO/a.
2. [loHsiTEe O KBAHTOBOM MEXaHWKE MHOTUX 4dacTull. CUMMETPUYHbIC U AHTUCUMMETPUYHBIE BOJI-
HoBbIe pyHKIMU. [Tpuntumn [Taymm.
3. 3anaua.
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Buser Ne 22
1. MaruauTtHbIe CBOMCTBa aTOMOB. OpOUTAIBHBIA U CTUHOBOW MAarHUTHBIE MOMEHTHI. [ MpoMarHut-
HOE OTHOIICHUE.
2. Oneparopsl pusnueckux BenuunH. Oneparop ['aMunbToHa B cheprudecKoit CUCTEME KOOPIMHAT.
3. 3angaua.

Buier Ne 23
1. Atom B marauTHOM niojie. DddexT 3eemana.
2. MHOTO3JIEKTPOHHBIE AaTOMBI. XapaKTEPUCTUKA OTICIBHBIX KBAHTOBBIX COCTOSSHUW B aToMe.
DIIEKTPOHHAs CTPYKTYypa aroMa.
3. 3angaua.

Buier Ne 24
1. Uznyuenne abcomoTHO yepHOro Tena. KBanToBas Teopus TemioBoro usnyuenus. @opmyna Buna
1 3aKOH cMmenieHus Buna. ®opmyna [lnanka ajisi cCneKTpaibHOM TIIOTHOCTH U3JTYYEHUS.
2. OnbiTel bubepmana, Cymikuna u @adpukanra no 1udpakiuy JIEKTPOHOB.
3. 3amaua.

buier Ne 25
1. ®oronsl. KopnycKkyisipHO-BOIHOBOM Ayalnu3M INPUMEHUTENBHO K 3JIEKTPOMarHUTHOMY U3ITyde-
HUI0. DHEPrus U UMIYJbC (HOTOHA.
2. [loctynarsl H.bopa. KBanTOBaHNEe MOMEHTA UMITYJIbCA DJIEKTPOHA.
3. 3amaua.

Buier Ne 26
1. PentrenoBckue yun. TOpMO3HOE U XapaKTEPUCTUYECKUE U3ITYUECHHUS.
2. KBanToBas Teopus TerioBoro uznydeHus. 3akon Credana-bonsumana. ®opmyna Buna u 3akoH
cmenienus Buna. @opmyia [1nanka 11 CieKTpaabHOM INIOTHOCTH U31yYEHUS.
3. 3amaua.

Buuer Ne 27
1. Monekyna Bogopona. KoBanentHas cBsi3b. BpalarenbHbie CHEKTPbI MOJIEKYIIBI.
2. Dddexr Komnrona. PaccesHue 371€KTPOMArHUTHOTO H3JIYYCHHS Ha TOKOSIIEMCS DJIEKTPOHE.
KoMIoTOHOBCKHUI CABUT JJIUHBI BOJTHBI.
3. 3amaua.

Kpumepuu ¢hopmuposanusn oyenoxk no npomesrcymounol ammecmayuu:

«omauuHvlil (6bICOKUIL) ypoeHb KomnemeHnyuu» (25-30 GamioB) — moiydarT oOydaro-
IIMecsi, KOTOpble CBOOOAHO OPHUEHTUPYIOTCS B MaTepHajie M oTBe4aloT Oe3 3arpyaHeHuil. OOyua-
IOIIANCS CMTOCOOEH K BBIMOJHEHUIO CIIOKHBIX 3aJJaHWM, IOCTAHOBKE I1eJIeH U BhIOOpE MyTeH Ux pe-
anu3anun. Pabora BEITIOTHEHA MOIHOCTHIO O€3 ommbok, pemero 100% 3amaq;

«xopowuii (HopmaavHolit) ypoeenv komnemenyuuy (20-24 6anna) — moaydaroT oOydaro-
HIFecs, KOTOPbIE OTHOCUTENIBHO MOJIHO OPUEHTUPYIOTCSI B MaTepuaie, OTBEUalOT 0e3 3aTpyAHCHHUIA,
JIOTTYCKAIOT HE3HAYUTEIHHOE KOJIMYECTBO OMMOOK. OOy4aromuiicsi CrocoO0eH K BBITIOJHEHHUIO
CJIOKHBIX 33/jaHui. PaboTa BBITIOTHEHA MTOJIHOCTHIO, HO UIMEIOTCS He 0oJiee OTHOM Herpy0oil ommoKu
U OJIHOTO HeJoyeTa, He Ooyiee TpeX HenoueToB. J(OMycKaroTcsl He3HAYUTEIbHbIE HETOYHOCTH IpU
peuieHuu 3anay, pemeno 70% 3anay;

«y008671€meopumenbHulil (MUHUMAIbHOLL NOPO206bLl) ypoeenb Komnemenyuu» (15-19
0aJIoOB) — MOJYYar0T 00ydaroluecs, y KOTOPBIX HEJOCTaTOYHO BHICOK YPOBEHH BIAJICHUS MaTEepH-
anoM. B mporiecce oTBeTa Ha 3K3aMeHe JTOMYCKAIOTCS OLIMOKHU U 3aTPyJHEHUS IPU U3JI0KEHUH Ma-
tepuana. OOyyaromuics MpaBUIbHO BBHITIOIHUI HE MeHee 2/3 Bcel padoThl WM JOMyCTHII He OoJiee
OJIHOM Tpy0Oi OIITMOKY U JBYX HEJIOYETOB, HE 00Jiee OHOM rpy0oit M OTHON HErpyOOl OIIMOKH, HE
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Oosee Tpex HerpyObIX OmMOOK, ofHOM HerpyOoil. OOy4aromuiicss 3aTpyIHSETCS C MPaBUIBHOM
OIIEHKOM MPEJIOKEHHOM 3a/1auu, JAaeT HEMOJIHbIA OTBET, pemeHo 55% 3amad

«HeyooesemeopumensHulil (Hux3ce nopo2o6ozo) yposens Komnemenyuuy» (MeHee 15 Gan-
JIOB) — TIOJIYYJarOT OOydarolIuecsi, KOTOphIe MOMYCKAIOT 3HAYUTEIbHbIC OMMOKH. OOydaromuiics
UMEET JIMITh HadalbHYIO CTEIIEHh OPUEHTAINH B MaTepuaie. B paboTe uncio omuboK U HEA0YETOB
MIPEBBICKIJIO HOPMY JIJISl OIEHKH 3 WJIM TPAaBWIIHLHO BBIMOJHEHO MeHee 2/3 Bcel pabotsl. OOy4aro-
HIUICS JaeT HEBEPHYIO OLICHKY CUTYalluu, pereHo Mmenee 50% 3amau

6. MeToauyeckne MaTepUuaJibl, ONpeaessolue Npouea1ypbl OllecHUBAHUS 3HAHUI, YyMEHUI,
HABBIKOB M (UJIM) ONBITA JeATEJIbHOCTH

MakcumanbHast cymma (100 6amioB), Habupaemasi CTyICHTOM I10 JUCITUTUIMHE BKITIOYACT JIBE
COCTAaBIISIOLIHE:
nepeas cocmasnanuias — OlleHKa PeryIsipHOCTH, CBOEBPEMEHHOCTH M KauecTBa BBINOJIHEHUS CTY-
JICHTOM y4eOHOH paboThl MO M3y4YEHUIO JUCLUUIUIMHBI B TEUCHHE MEPUO0Ja U3yUeHUS AUCLUUIUINHBI
(cemecTpa, WM HECKOJIBKUX CEMECTPOB) (cymma — He Oosiee 70 6aiutoB). bamel, xapakrepusyromue
yCIIEBaEMOCTh CTYJEHTA IO JUCLUUIUINHE, HAOUPAIOTCS UM B TEUEHUE BCEro mepuoja oOyueHHs 3a
U3YYEHHE OTJIEIbHBIX TEM U BBINOJIHEHHUE OT/IEIbHBIX BUIOB padoT.
e6mopas cocmagnawas — OlleHKa 3HaHUW CTyJEHTa 10 pe3yabTaTaM MPOMEKYTOUHOM aTTecTanuu
(ae 6onee 30 —6amioB).

Kpurepuem oneHku ypoBHs c(hOPMUPOBAHHOCTH KOMIIETEHIIMI B paMKax y4eOHOM Juclu-
IUTMHBI «ATOMHas PU3UKa » B 5-M ceMecTpe ABISETCS IK3aMEH.

OOmuii 6anm TeKymero u pyoeKHOTO KOHTPOJIS CKIIAIBIBACTCS U3 CIECIYIONINX COCTABIIS-
romux [Ipunoxenne Ne 2. B Teuenune yueOHOTO mporiecca CTyASHT 00s3aH OTYMTATHCS O Teope-
TUYECKOMY MaTepHaly U MPaKTHUECKUM 3aHIATUSM: OIPOCH], HHIUBUAYaJIbHBIC 33/1aHUSI.

Kpumepuu oyenku kauecmea océ0eHus OucCyunaunbl

Ouenka «omauunoy— om 91 0o 100 d6annoé — TEOPETUUECKOE CONEP)KAHUE KypCa OCBOEHO
MOJTHOCTHIO, 0€3 MpoOesioB, HEOOXOAUMbBIE TTPAKTUYECKUE HABBIKM pabOThl C OCBOCHHBIM MaTepHa-
JoM copmupoBaHbl. Bee mpenycMoTpeHHble porpaMMoii o0yueHus yueOHble 3aJaHHs BBITOJIHE-
HbI, KQUECTBO MX BBIMIOJHEHHSI OLIEHEHO YUCIIOM 0alioB, OJIM3KUM K MakcuMmalnbHOMY. Ha sx3amene
CTYACHT JEMOHCTPUPYET TIyOOKHE 3HaHMS NPETyCMOTPEHHOTO MPOrpaMMO MaTepuaya, yMeeT
YETKO, JAKOHUYHO U JIOTHYECKH MOCIIEJOBATEILHO OTBEYATh HA MIOCTABICHHBIE BOPOCHI.

Ouenka «xopowoy — om 81 0o 90 6annoeé — TEOPETUUECKOE COAECPHKAHUE Kypca OCBOEHO,
HEOOXOMMBIEC TPAKTHUYECKUE HABBIKM PabOThI chOPMUPOBAHBI, BBHITOTHECHHBIC YYCOHBIE 3a/IaHUS
coJiepKaT He3HaYHTeNbHble omMOKU. Ha sK3aMeHe CTYAeHT EMOHCTPUPYET TBEPAOE 3HAHUS OC-
HOBHOTO (MPOTPaMMHOT0) MaTepuajia, yMeeT YeTKO, TPaMOTHO, 0€3 CYIIeCTBEHHBIX HETOYHOCTEH
OTBEYATh Ha IMOCTABJICHHbIE BOIPOCHI.

Ouenka «yoosiemeopumenvno» — om 61 0o 80 6anoe — TeOPETUYECKOE COAEPIKAHUE Kypca
OCBOCHO HE MOJIHOCTHIO, HEOOXOIUMBIE MPAKTUYECKHE HABBIKUA pabOTHl chopMUPOBAHBI YACTUYHO,
BBITMIOJTHEHHBIE YUeOHbI€ 3a/1aHus coAepKaT rpyobie omnoku. Ha sx3aMeHe CTyAeHT JeMOHCTPUPYET
3HaHUE TOJBKO OCHOBHOI'O MaTepHaja, OTBETHI COJIEpKAaT HETOUYHOCTH, ClIab0 apryMeHTHPOBAHBI,
HapylIlIeHa MOCIe0BaTEeIbHOCTD N3JI0KEHUS MaTepraia

Ouenka «neyooenemeopumenvrno» — om 36 0o 60 6anno0é — TEOPETUUECKOE COJIEPIKaHUE
Kypca He OCBOE€HO, HEOOXOMMbIE MPAKTUYECKUE HABBIKK paOd0ThI HE C(HOPMHUPOBAHBI, BHITOJHEHHBIE
yueOHbIe 3aJ]aHUs COZEpIKAT rpyOble OMMOKH, JOMOJHUTENbHAS CaMOCTOsITeIbHAs padoTa Haa Ma-
TEpHUaJIOM Kypca He MPUBEIET K CYIIECTBEHHOMY MOBBIIICHHUIO Ka4eCTBA BBINOJIHEHUS Y4eOHBIX 3a-
naHuid. Ha sk3aMeHe CTyleHT JeMOHCTPUpPYET He3HAHHE 3HAYMTEIbHOM 4acTh MpOrpaMMHOTO Ma-
Tepuala, CylleCTBEHHbIE OLIMOKHU B OTBETAaX Ha BOIIPOCHI, HEYMEHNUE OPUEHTHPOBATHLCS B MaTepuae,
HE3HAHHE OCHOBHBIX MOHATUHN TUCIHUITIIMHEI.

Tunoseie 3ananus, odecrneunBaromue hopmupoBanre komrereHnuu OIMK-2 nmpencraBiaeHs
B TabmuIe 7.
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Takum 00pa3oM, BHIIOJHEHHWE TUIIOBBIX 3aJlaHMi, MPEACTaBICHHBIX B pazzaene 5 «OueHou-
Hble MaTepuaibl JJIs TEKYLIEro U pyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOU aTTe-
CTaLlMW» MIO3BOJIUT KPUTHYHO, OIICHUTh CIOCOOHOCTH UCIIOIB30BATh 0A30BBIE TEOPETUUECKHUE 3HAHUS
byHIaMEHTAIBHBIX PA3/CJIOB O0IIEH W TEOPETUUYECKON (U3UKU TSl perieHus: TpodecCHOoHaTbHBIX
3agad (OI1K-2).
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Tabauya 7. Pe3ynomamsi 0c80eHUs y4eOHOU OUCYUNTUHBL, NOOTeXCaujue nposepKe

PesynbTaTsl 00yyeHus

OcHOBHbBIE TOKA3aTEJIH OIICHKH

Bua oneHO4YHOro MarepuaJia

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

Hay4YHO-UCCIEA0BATEIbCKON
NeSITeNIbHOCTH, BKJIIOYAst
aHamu3 U 00paboTKy B3Kc-

JeIM MEXaHUKH, MOJIEKYJIIpHON
(GU3uKH, IIEKTpUYECTBA M MarHe-
TH3Ma, ONITHUKU Ha YPOBHE, J0OCTa-

nen 5.1.1.); TUTIOBBIE TECTOBBIC
3amanwus (pasznmen 5.2.3.); Tu-
MTOBBIC OIICHOYHBIE MATEPUAITBI

NEPUMEHTAJIbHBIX  PEe3ylib- | TOYUHOM JJIsi TMOHUMaHHUS aTOMHOM | K 9K3aMeHy (pa3aessl
TaToOB Gu3KMKHM; TEOopeTU4ecKre OCHOBHL | 5.3.1.-5.3.3.)
OCHOBHbIE TOHSATHUS, 3aKOHBI U MO-
Jed  TEOPETHUECKON MEXaHUKH,
TEOpUHU KoyieOaHUM U BOJIH, METO-
JIOB TEOPETUYECKUX U DIKCIEepHU-
MEHTAJIbHBIX HCCIEI0BaHUMN, He-
OOXOMUMBIX MJII PEIIEHUs: Tpo-
(deccroHaNbHBIX 3a/1a4 110 ATOMHOM
¢dusuke. VMcrnonp30BaTh 3TH 3HAHUS
JUISL  COCTaBJIEHHUsSI OTYETOB IO
Hay4HO-UCCIICIOBATEILCKON  Jes-
TEIbHOCTH, BKJIIOYAsl aHAJIU3 U 00-
paboTKy AKCIEPUMEHTATBHBIX pe-
3yJbTaTOB
YMeeT: — moHUMAaTh, W3NaraTh U| THUIIOBBIC OIICHOYHBIC MATEPH-
KPUTUYECKH aHAJM3UPOBaTh 0a30-| alibl IJIsl YCTHOTO orpoca (pas-
ByI0 oOmedusndeckyo uHpopMma-| nen 5.1.1.); THIIOBEIE 3a1a4u HA
IIMI0; — TIOJIb30BAThCS TEOpeThye- | pedTuHr (pazaen 5.2.2.); TH-
CKUMHU OCHOBAaMH, OCHOBHBIMH | IOBBIE OIICHOYHBIC MaTepUaIbI
MOHSTHUSIMH, 3aKOHAMU U MOJIEJISIMH | K KOHTPOJIbHOM padoTe (pa3aen
aTOMHOW (u3uKu, ymeer mnpume-| S5.2.1.)
HATh €€ 3aKOHbl K (PU3MKE KOH-
JNEHCHUPOBAHHOTO COCTOSIHHSI Be-
IECTBA U MEAUIIMHCKON (DU3HKH.
Baaneer: — meromamu cocrasie- | TUIIOBBIE OLIEHOYHBIE MATEPHU-
HUs OTYETOB o Hay4- | aJibl Ul YCTHOTO orpoca (pas-
HO-HMCCIIEIOBATENbCKON  JesiTelb- | aen 5.1.1.); TUIoBbIe TECTOBbBIE
HOCTH, BKJIIOYasi aHamu3 U oOpa-| 3amaHus (pazgen 5.2.3.); TH-
0OTKY DOKCIIEPUMEHTAIBHBIX pe-| MOBbIC OIICHOYHBIC MaTepUaIbl
3yJlIbTaTOB Ha OCHOBE IMOHUMAaHM | K 3K3aMeHy (pa3aesbl
¢usnueckux u Martematuueckux | 5.3.1.-5.3.3.)
METOJ/IOB TOJy4eHHUsI, 00paboTKH 1
aHanm3a wHpOpManuu B 00IaCTH
aTOMHOM (PU3UKH.
OIIK-2.2 3HaTh: MeETOAbl TNpeAcTaBieHUs | TUTIOBBIE OLIEHOYHBIE MATEPHU-
CrocobeH  MpeACTaBIAThH | Pe3ydbTAaTOB  HMCCIEAOBATEILCKOM | allbl JUIsl yCTHOTO orpoca (pas-
pe3yNbTaThI UCCIIEIOBA- | IeATEIbHOCTH HAa HAy4YHBIX KOH-| Aen 5.1.1.); TUIIOBBIE TECTOBBIE

TEIBCKOM JCATEIbHOCTH Ha
HayYHBIX KOH(PEPEHIIHIX, BO
BpeMsi TMPOMEKYTOUYHBIX H
HUTOTOBLIX aTTeCTalui

(depeHIHsIX, BO BpeMs IMPOMEXY-
TOYHBIX U UTOTOBBIX aTTECTALIUI HA
OCHOBE 3HAHMM JKCIIEPUMEHTAIb-
HbIX U TEOPETUYECKHX OCHOB
aTOMHOW (PU3UKH; METOJOB TeEO-

3amanus (paszzgen 5.2.3.); Tu-
MIOBBIE OLICHOYHbIE MaTepUAJIbI
K 9K3aMeHy (pa3zeisl
5.3.1.-5.3.3)
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PETHYECKUX M IKCIIEPUMEHTAIIb-
HBIX UCCIIEIOBaHUN, HEOOXOAUMBIX
JUISL pemIeHus MPO¢ECCHOHATBHBIX
3a1a4 10 aTOMHOU (pU3UKE.

YMeer: — mpeacTaBisaTh pe3yib-
TaTbl  MCCIIENOBATENBCKON  Jes-
TEIbHOCTH Ha HAay4HbIX KOH(e-
PEHIUSX, BO BpPEMs MPOMEKYTOU-
HBIX M WTOTOBBIX aTTECTallMi Ha
OCHOBE TMOHUMaHUs 0a30BOi 00-
medu3nIeckor uHGOpPMAaIK, HC-
MOJIb30BaHUSI OCHOBHBIX TIOHATUN U
3aKOHOB aTOMHOHW (DM3HWKH, yMEeT
OPUMEHATh €€ 3aKOHBI K (PHU3HKE
KOHJCHCUPOBAHHOTO  COCTOSIHHS
BEIECTBA U MEAWIIMHCKON (DU3HKE.

THumoBkIEC OIIEHOYHBIE MAaTEPH-
aJIbI i1l YCTHOTO ompoca (pas-
nen 5.1.1.); TumoBBIE 3a/1a4n Ha
peutunr (pazzgen 5.2.2.); TH-
MIOBBIE OIICHOYHBIC MaTePUAITBI
K KOHTPOJILHOH paboTte (pa3nuen
5.2.1.)

Biageer: MeTomamu TpenCTaBie-
HUS Pe3yJbTaTOB HCCIIEIOBATEINb-
CKOH MAEATeNbHOCTH Ha HAYYHBIX
KOH(EepeHIUIX, BO BpeMs IpoMe-
KYTOUHBIX U HTOTOBBIX aTTECTAINH
Ha OCHOBE BJIaJIeHUS (PU3NIECKUMHU
U MaTeMaTHYECKHMH METOJaMHu
NOJy4eHus:, 0OpaboTKH U aHaIM3a
nHpopMmanuu B 00JaCTH aTOMHOM
(U3UKH.

Tunosble OLIEHOYHbIE MAaTEPH-
aJIbI i1l YCTHOTO ompoca (pas-
nen 5.1.1.); THIOBBIE TECTOBBIE
3amanus (paszzgen 5.2.3.); Tu-
MIOBBIE OLICHOYHbBIE MaTEPUAIIbI
K 9K3aMeHy (pa3zeisl
5.3.1.-5.3.3))

INKC-3.1
CriocobeH npenoaBartb
¢u3uKy B cpeiHeit mKkosne
Y CIICIIMANIBHBIX y4eOHBIX
3aBeICHUSIX Ha OCHOBE
noytydeHHoro (QyHma-
MEHTaJIbHOTO 00pa3oBa-
HUSI ¥ HAy4YHOTO MHU-
POBO33pEHUs

3HaTh: METOMKY TIPEIOIaBAHHSI
IIKOJIBHOTO Kypca (PU3MUKH Ui pe-
IICHHMS 33/1a4 TI0 aTOMHOU (pU3UKe
Ha YpOBHE, JOCTaTOYHOM JIsI TIpe-
nojaBaHus (GU3UKK B CpeIHEN
IIKOJIC U CTICIUATBHBIX YIeOHBIX
3aBEJICHUAX Ha OCHOBE MOJYYEH-
HOTO (YHIAMEHTAIBHOTO 00pa3o-
BaHUS U HAYYHOTO MHUPOBO33PEHUS

TurmoBsIe OLIEHOYHBIE MAaTEPUAITEI
JUIs yCTHOTO orpoca (pa3aen
5.1.1.); TUTIOBBIE TECTOBBIC 3a-
nanus (pasaen 5.2.3.); TUIOBBIC
OIICHOYHBIE MaTEPHAIIBI K IK3a-
Meny (paszamensr 5.3.1.-5.3.3.)

YMmeer: uznarath 3aKOHBI aTOMHOU
(GU3HUKN Ha YPOBHE IIKOJIBHOTO
Kypca Gpu3uKu 1 00yyaTh pemaTh
3aJla4yM IIKOJIBHOIO YPOBHS. YMeeT
npernoaBaTh (PU3MKyY B cpeHei
IIKOJIE ¥ CTIEUATIBbHBIX Y4eOHBIX
3aBEJICHUAX Ha OCHOBE MOJYYeH-
HOTO (YHIAMEHTAIBHOTO 00pa3o-
BaHUS U HAYYHOTO MHUPOBO33PEHHUS

TumnoBbIe OLIEHOYHBIE MaTEePHAIIBI
JUIsl YCTHOTO ompoca (pas3zen
5.1.1.); TunoBBIE 3a/1a4K HA pei-
TUHT (pazzaen 5.2.2.); TUTIOBbIE
OIICHOYHBIE MaTePUAITBI K KOH-
TpoJIbHOM pabote (pazaen 5.2.1.)
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Baaneer: meToaukoii npenojgaBa- | TUNOBBIE OLIEHOYHBIE MaTEPUAIIBI
HUS Kypca aTOMHOU (U3UKH B JUTSL yCTHOTO orpoca (pa3aen
CpeAaHEN MIKOJIE U CIeIUaIbHbBIX 5.1.1.); TUTIOBBIE TECTOBBIC 3a-
y4eOHBIX 3aBEJICHUSIX HAa OCHOBE nanus (pasnen 5.2.3.); TUIOBbBIE
MOJTY4EHHOTO (PYHIAaMEHTAIBHOTO | OIICHOYHBIE MaTepHUAJIbI K K3a-
o0Opa3oBaHHs W HAYYHOTO MUPO- | MeHy (pazmeinsl 5.3.1.-5.3.3.)
BO33pEHUS

7. YueOHO-MeTOoAMYECKOEe o0ecmeyeHue U CIMIIINHEI
7.1. HopMaTHBHO-3aKOHOATEJbHbIE AKTHI
1. [Tpuka3z MunoO6puayku Poccun ot 07.08.2014 N 937 (pen. ot 20.04.2016) "OO6 yTBepKaeHUN
denepanbHOTO TOCYAapCTBEHHOTO O0pPa30BATEIBLHOTO CTAHIAPTAa BBICHIETO OOpPa30BaHUS II0
HarnpaBieHuto moarotoBku 03.03.02 dusmka (ypoBeHb OakanmaBpuara)" (3aperucTpupoBaHO B
Muntocre Poccun 25.08.2014 N 33805)

7.2. OcHOBHas JIUTeEpaTypa:

1. bpayn, A.I'. AToMHas u saepHas Gpu3uka. DIEeMEHTHI KBAaHTOBOW MeXaHHUKH. [IpakTukym: Yueo-
Hoe niocobue / A.I'. bpayn, W.I". Jleutuna. - M.: Uadpa-M, 2021. - 352 ¢

2. Muxaiinos B.K. Bomubl. Ontuka. AtomHas pusuka. MonekynspHas Gusnuka [ I1eKTpOHHBIN pe-
cypc]: yuebnoe nocodue/ Muxaiinos B.K., [Tanpunoa M.M.— DneKTpoH. TEKCTOBbIE JaHHbIE.—
M.: MOCKOBCKHUIA TOCYIapCTBEHHBIN cTpouTeNbHbI YyHUBEpcuTeT, ObC ACB, 2016.— 144 c.—
Pexxum noctyna: http://www.iprbookshop.ru/62614.html.— 3BC «IPRbooks»

3. MartbimieB A.A. Atomuas ¢usuka. Tom 1 [DnexkTpoHHBIN pecypc]: yueOHOe mocobue/ MaTsiiies
A.A.— DnextpoH. TekcroBble naHHble.— CII0.: CankT-IleTepOyprekuil momuTeXHUYECKUN YHH-
BepcureT Ilerpa Bennkoro, 2014.— 531 c.— Pexum goctyna:
http://www.iprbookshop.ru/43939.html.— 3BC «IPRbooks»

4. MatpimeB A.A. AtomHas pusuka. Tom 2 [DneKTpoHHBIN pecypc]: yueOHoe mocodue/ MatbiiieB
A.A.— DnextpoH. TekcroBble naHHble.— CII0.: CankT-IleTepOyprekuil moMuTeXHUYECKUN YHH-
BepcureT Ilerpa Bennkoro, 2014.— 344 c.— Pexum poctyna:
http://www.iprbookshop.ru/43940.html.— 3BbC «IPRbooks»

5. Kanyrkun JI.E. ®usuka. Ontuka. AToMHas u saepHas ¢puszuka. Yacts 3 [DaeKTpoHHBINH pecypc:
yaeOHoe rmocobue /it npakTudeckux 3anatuit/ Kanyrkun JI.E., [Ttamuuckuit B.B., Paxmranr
FO.A.— DnextpoH. TekcToBbie AaHHble.— M.: U3narensckuit Jlom MUCuC, 2014.— 103 c.—
Pexxum moctyna: http://www.iprbookshop.ru/56599.html.— 3BC «IPRbooks»

7.3. lonoJTHUTEIbHAS JIUTEpaTypa:

1. HInonbckuiiD.B.ATomHuas gusuka. Tom 1. BBenenue B atomuyto ¢pusuky. Uznarenscrso:"Jlanp".
ISBN:978-5-8114-1005-7. 2010. 560 c. 2. HInonsckuiiD.B.AtomHuas ¢pusuka. Tom 2. OCHOBBI
KBaHTOBOM MEXaHWKH U CTPOEHHE IEKTPOHHON 000s0uKky aroma. M3narenscrBo: "Jlans". [SBN:
978-5-8114-1006-4, 2010 1. 448 c. (www.e.lanbook.com).

3.Munantse B.I1. ®uznka atoma u aTOMHBIX sBieHHi: yued. [Tocodue/ B.I1. MunantbeB.-M.:
Abpuc, 2012.-399 c.

4.Jlenone H.b. Atom B cuiibHOM noJie jgazepHoro uznydenus. M.: ®U3MATIIUT.-2011.
5.I'muz0ypr B.JIL., Jlesun JI.M., Pabunosuu M.C., CuByxus /[.B. C6. 3amaud o o6mmemy kypcy ¢u-
3uku. B 5 1. Ku. V. Atomuas ¢pusuka. ®usnka siapa u anemeHTapabix gactuty/Ilon pen.
J.B.CuByxuna.-5-¢ u3z., crep.-M.: ®DUIMATIINT; Jlans, 2006.-184 c.

6. .Uponos WN.E. 3amauu no obmieit pusuke: yd. mocob. s By30B. 8-¢ u3a.-M.: BUHOM. Jla6o-
paropus 3Hanumii. 2010.-431 ¢

7.CuByxuH J[.B. O6muii kypce ¢pusuku. Yueb. [Tocodue: [nst Byzos. B 5 1. T. IV. Onruxka, 3-e usn.,
M.: ®©UBMATIJIUT; U3n-80o MOTU, 2002.-792

8.JleneneB A.H. ®usuka. B 5 xku. Ku.5. OcHOBBI kBaHTOBOM (u3uku.- M.: DUIMATIINT, 2006.-248
C.
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7.4 llepuoguyeckne U3IaHUsA

1. Yenexu pu3ndeckux HayK.

2. [ToBepXHOCTh. PEHTITeHOBCKHE M CHHXPOTPOHHBIE N3TyUYCHHUS.
3. ®usznka TBEpIOro Tea.

4. Kpucramnorpagus.

5. Ycnexu xumum.

6. DIEeKTPOHHBIC U3AAHUS YIEOHBIX TTOCOOHIA.

7.5. UaTepHeT-pecypchbl

PN R W

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/

061/141/{6 qubOpMaL{MOHHble, CnpaeoyvHble U NOUCKOBbLE.!

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

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

DJIEKTPOHHBIE pecypchl

IlepeyeHb aKTyaJIbLHBIX 3JIEKTPOHHBIX HHPOPMALMOHHBIX 023 TaHHBIX,
K KOTOpPBIM oOecnedeH aoctyn nojan3osareasam KbI'Y (2021-2022 yu.r.)

Nenn | Hammeno- Kparkas xapak- Anpec caiita Haumenosa- Ycaosus
/m BaHuUe TePUCTHKA HHeE OpraHu- AOCTyNAa
3JIeKTPOH- 3a-
HOTrO pe- HMU-BJIa1eJIbI]
cypca a; peKBU3HUTHI
JA0r0BOpa
1, «Webof |Ilonutemarnueckas | http://www.isik Komnanus Hoctyn no
Science» | pedepaTus- nowledge.com/ Thomson IP-agpecam
(WOS) HO-OnOIMorpaduuec Reuters KbI'Y
Kas 1 HAYyKOMETPH- CyO0aunuensu-
yeckas 0a3a JaHHBIX, OHHBIH J10T0-
B KOTOPOW UHJICK- BOP
CHUPYIOTCS OKO- Ne WoS/592 ot
mo 12,5 05.09.2019 r.
TBIC. )KypHAJIOB AKTHBEH 110
31.12.2021r.

2. Sciverse | PedeparuBnas u WznarensctBo | Jloctym o
Scopus u3- | aHanuTudeckas 6aza | http://www.scop «Elsevier. [P-agpecam
JaTebCTBA | JaHHBIX, COAEPXKa- us.com Hayka u Ttex- KBI'Y
«DInb3eBup. | mas HOJIOTUN»

Hayxka u 21.000 CyO0auuensu-
TEXHOJIO- | PELEH3UPYEMbIX OHHBI 10T0-
THI xypHasos; 100.000 BOp
KHUT; 370 KHUKHBINA Ne Scopus/592
cepuii (IpogomKa- ot 05.09.2019
IOIUXCS W3AaHWHN ), T.
6,8 MuIH. AKTHUBEH 110
JIOKJIaJIOB U3 TPYJOB 31.12.2021r.
KOH(DepeHIHiA
3.\ Hayunas | Dnektp. Oubimoteka | http:/elibrary.ru | OOO «HOb» IMomHEIN DO-
JJIeKTPOH- | HAy4HBIX ITyOJInKa- cTyn
Hasi 6ud- | nuii - okozno 4000
JIMOTE€KA | MHOCTPAHHBIX U
(HOb 3900 oTeuyecTBEH-
POPN) HBIX Hay4YHBIX XKYp-

HaJIOB, pedepaTsl
ny6nukanuit 20 ThIC.
KYpHAJIOB, a TaKXKe
omnucanus 1,5 miH.
3apyOEKHBIX U POC-
CUHCKHUX JuccepTa-
uwmit; 2800 pocc.
KypHaJIOB Ha 0e3-
BO3ME3IHOU OCHOBE
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/

Bbasa nan- | HanmonannpHasg nH- http://elibrary.ru | OO0 «HDb» ABTOpHU30-
HbIX Sci- | popmanmoH- JIunien3non- BaHHBIN J0-
ence Index | HO-aHanUTHYECKas HBIH TOTOBOP CTYII.
(PUHII) cHUCTEeMa, aKKyMY- Science Index [To3Bomsier
nupyromas 6onee 6 NeSI10-741/202 | momomaHATEL U
MUJUTMOHOB TyOJIH- 1 YTOYHSTH
Kaluid pOCCUNUCKUX ot 12.07.2021 CBEIECHUS O
aBTOPOB, a TaKKe I. myOIMKaIu-
nHpopMaIuo 06 ux AKTHUBEH J10 SIX YYEHBIX
LIUTUPOBAHUU U3 01.08.2022r. KBI'Y,
6omee 4500 poc- MMEIOIINXCS
CUHCKHUX KYPHAJIOB. B PUHI]
9BC 13800 n3manuii mo http://www.stud | OOO «Ilonu- IlomHEIN HO-
«KoHcynb- | BceM o0mactsim medlib.ru TEeXpecype» CTym (peru-
TAHT CTy- | 3HAHMI, BKIIIOYa- http://www.med (r. Mockga) cTpauus 1o
AEHTa» et 6osee uem 12000 collegelib.ru Jorosop IP-anpecam
y4eOHUKOB U y4el- Ne310CJ1/08-2 KBI'Y)
HBIX ITOCOOMH JIjIst 021
BO u CIIO, 864 Ot 30.09.2021
HauMEHOBaHUM T.
XKypHaoB 1 917 AKTHBEH J10
MOHOTpaduii. 30.09.2022r.
«DJIeK- Komnexmnus «Me- http://www.stud | OOO «Iloau- Ilonus1it go-
TpouHas | nuuuHa (BO) medlib.ru TEXpeCcype» cTym (peru-
ounoamore- | [DOTAP-Menua. (r. Mockga) cTparus 1o
Kka TexHu- | Books in English Jorosop [P-agpecam
4eCcKoro (KHUTH Ha aHTJIUH- Ne288CJ1/04-2 KBI'Y)
By3a» (OBC | ckoMm s3bIKe)» 021
«Koncyan- Ot 20.04.2021
TaHT CTY- T.
JAEHTa) AKTHUBEH 110
20.04.2022r.
9BC DNEeKTpOHHBIE BEP- https://e.lanbook 000 «OBC TlonHbIHA 10-
«JIanby» CUM KHHT BEIYIIHMX .com/ JIAHb» (r. cTym (peru-
U3JIATEIbCTB yueo- Cankr-Ilerep6 | crpamus mo
HOU ¥ HAy4YHOMU JIH- ypr) IP-agpecam
Teparypsl (B TOM Jorosop KBI'Y)
YU CJIE YHUBEPCHU- Ne12EI1/223
TETCKUX U3/a- ot 09.02.2021
TENbCTB), TaK U T.
JJIEKTPOHHBIE BEp- AKTHBEH 110
CUU MEPHUOINYECKUX 28.02.2022r.
W3JAHUU 110 pa3-
JUYHBIM 001acTsIM
3HaHWH.
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http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/

8. Hammo- OO6benuHEeHHBIN https://H36.pd OI'BY «Poc- Hoctyn ¢
HAJIbHAsA | DJICKTPOHHBIN KaTa- CHUICKas TOCy- DJIEKTPOH-
JJIEKTPOH- | JIOoT GOHIOB pOC- JapCTBEHHAas HOTO YH-
Hast OM0- | CUMCKUX OMOIHOTEK, OnoIMoTeKay TaJIbHOI'O
JIHOTEKA | COJCpIKAIMI Horosop 3aya Ouo-
PI'b 4 331 542 snex- Nel01/HDB/16 JUOTEKU
TPOHHBIX JOKYMEH- 66-11 OT KbI'Y
TOB 00pa3oBaTeb- 10.09.2020r.
HOT'O Y HAYYHOT'O Cpoxom Ha 5
XapakTtepa 1o pas- JeT
JUYHBIM OTpacisiM
3HAHUU

9. 9BC 107831 myGnuka- http://iprbooksh | OOO «Aii [Tu | Ilomuslid go-

«IPRbooks | nuii, B T.4.: 19071 — op.ru/ Op Meauna» CTym (peru-
» Y4eOHBIX U3JIaHUH, (r. Caparos) cTpauus 1o
6746 — Hay4HBIX Jorosop IP-agpecam
uznanui, 700 xos- Ne7821/21 KBI'Y)
nekuui, 343 xyp- ot 02.04.2021
nana BAK, 2085 r.
ayIMOU3IaHH. AKTHUBEH 110
02.04.2022r.

1( 9bC DNEeKTpOHHBIE BEP- https://www.bib | OOO «32nek- | IlomHbIit 10-
«lOpaiiT» | cun yueOHOU U lio-online.ru/ TPOHHOE M3Aa- | CTyH (peru-
aas CIIO | Hay4dHOM JuTepa- TEJIbCTBO cTpanus no

TYpBI U3/1aTEJILCTB FOPAWT» (r. [P-anpecam
«Opait» s CITO Mocksa) KBbI'Y)
U DJIEKTPOHHBIE Horosop
BEpPCUU MTEPUOANYE- Nel192/EI1-223
CKHX U3JIaHUU 1O Ot 29.10.2021
pa3IuyHbBIM 00JIa- T.
CTSM 3HAHUM. AKTHUBEH 110
31.10.2022 r.
11 Polpred.co | O630p CMU Poccuu | http://polpred.co 000 Hoctym o
m. HoBo- | u 3apy0exns. [1ona- m «Tonmpen IP-agpecam
cTu. O030p | HbIE TEKCTHI + aHa- CIIPABOYHUKM» KbI'Y
CMMU. auTtuka u3 600 us- be3Bo3mesnHo
Poccusi m | ganuii no 53 orpac- (6e3 ouru-
3apy0exkbe | M aJIBLHOI'O JI0T0-
BOpa)

12 Tlpe3u- bonee 500 000 http://www.prlib | ®TBY «IlIpe- ABTOpU30-
JEHTCKAsl | DJIIEKTPOHHBIX JI0- Ju 3UICHTCKas BaHHBIH J10-
0uOmoTe- | KYMEHTOB IO UCTO- 6ubnnoreka CTYII U3

ka uM. b.H. | puu OteuecTna, uMm. b.H. Enp- | OuGiamorexnu
EabuuHa | poccuiickou rocy- nuHa (T. (ayn. Ne214)
TApPCTBEHHOCTH, Cankr-Ilerep6
PYCCKOMY SI3BIKY U ypr)
IpaBy Coraamenue
oT
15.11.2016r.

Cpokom Ha 5
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net (¢ manb-
HeUmen npo-
JIOHTAITUEH )

OcHoBHbIE My0IMKALIMH ABTOPA 110 TeMe Kypca
B pedepupyembix xypHagax:

1.

2.

Beloshitski V.V., Kumakhov M.A., KhokonovA.Kh. Radiation energy loss of high energy
electrons channeling in thick single crystals. Nucl. Inst. Meth. B. — 1991. - V.62. — P.207-212.
benommnkuii B.B., XokonoB A.X. O nosisipu3aliluOHHBIX XapaKTEPUCTUKAX U3JIy4EHHUS I10-
3UTPOHOB MPHU KAHAIMPOBAHUY B CIIOXKHBIX Kpuctaiax. Jloknaasl akagemun Hayk CCCP.
1995. T.342. Ne2. C.177-179.

XokoHoB A.X., bozuer A.b. O0 3BoJfOIIMM BEKTOpPa COCTOSTHUS B IMOTEHIIMAJIE HHCTaH-
TOHHOTO TuNa. AnepHas gusnka. [Tucema B penakmuro. 1995. T.58. C.766-767.

XokoHoB A.X., MacaeB M.b., Capoiickuii FO.B. O KoJIM4eCTBEHHOM OINPEECTECHUN KOH-
[EHTPAIUU PaJJOHA METOJIOM raMMa-CIIEKTPOMETPUHU adPO30JIbHBIX (GunbTpoB. [Ipubopsr u
texHuka s3kcriepuMenTa 2009. Ne 1 C.142-144.

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

Nuclear Phys.B (Proc. Suppl.)2009,V.196, P. 371-374 2009

XokonoB A.X., Caporickuit FO.B., Kamap3aeB A.B. UyBcTBUTETLHOCTD U 3P (HEKTUBHOCTH
peructpamuu HeiiTpoHoB 3He u 10BF3-cuerunkamu. Snepnast pusuka. 2010. Tom 73, Ne9.
C. 1528-1532.

XokoHoB A.X., MacaeB M.b., Casoiickuii }0.B., Kamapzae A.B. YcranoBka /11 MOHU-
TOpPUHTA paJioHa B BO3YXE METOA0M a’3p030JIbHbIX (GUiIbTpoB. [Ipubopsl n TeXHUKA JKCIIe-
pumenta, 2010, Ne 3, ¢.123-126.

XokoHoB A.X., KoukapoB M.M., Unerames B.C. IlepBbie pe3ynbTaTbl HEUTPOHHOTO MO-
HutopuHra Ha nrke Tepckon. M3ectus PAH. Cepust pusnueckas, 2011, Tom 75, Ne6,
c.934-935.
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7.6 MeToau4ecKkue yKa3aHusl K JIECKIMOHHBIM U IPAKTHYECKHM 3aHATHAM

[IpenonaBatenb NOMKEH NPOBOAUTH 3aHATUSA B MOATOTOBIEHHOM ISl 3TOro ayauropun. OH
JIOJKEH OBITh OJTOTOBJIEH K 3aHATHIO, UMETh IUIaH MIIM KOHCIIEKT JICKLUH.

B 5ekumoHHONM ayIuTOpUM MpPEenoJaBaTeab JOJDKEH MOJIb30BaThCs TOCKOW IS M3JIOKEHUS
MarepHala, OMHMCAaHUS CXEM, PUCYHKOB, Tabnuil. I1o BO3MOXHOCTH HEOOXOIMMO HCIIOJIB30BaHHE
HaTJISHBIX TOCOOUH M ayAMOBU3YyalbHBIX CPEACTB.

[IpenoaBaTens AODKEH OBITH Ipyxemo0eH K cryaeHTaM. OH 0oKeH OBbITh TpeOoBaTelb-
HBIM HE TOJIBKO K CTYAEHTaM, HO ¥ K caMOoMy ce0e, TeM caMbIM 3aBOEBBIBAsl Y CTY/ICHTOB aBTOPUTET U
yYBa)KCHHUE.

Marepuan I0JKEH JIOTMYECKH MOCIIEIOBAaTEIbHO M3JIararbCsi U COJAEpHKATh AJIEMEHTHI HO-
BU3HBL. Peub MomkHa OBITh MPABUIBHONW M TOYHOU. TeMI YTeHUS JEKIIUU JOJIKEH OBITh €CTECTBEH-
HbIM. JIEKTOp OJI’KEH MOMOYb CTYJIEHTaM IMOHSTh JIOTUKY IMOCTPOSHHUSI KOHKPETHOTO y4eOHOro Ma-
Tepuaa, BBIJCIATh II1aBHOE M 00pamaTh BHUMaHUE CTYJCHTOB Ha (PU3MUECKUI CMBICT IOTy4aeMBbIX
pe3yNbTaToB U (PU3NUECKUX BETUYHH.

[IpenoiaBaTens J0JKEH MPEIOCTaBUTh CTYJEHTaM MCTOYHHKU JOMOJHUTENbHON HH(pOpMa-
uu 1o aucuuiuHe. Jlutepatypy nenecooOpa3Ho JIeIUTh Ha OCHOBHYIO U JIOTIOJHUTEIbHYIO.

IIpenogaBaTens AOHKEH MOOLIPATH BOIPOCHI OT CTYIEHTOB M I'PaMOTHO OTBEYaTh Ha 3TU
BOIIPOCHI.

ITpoBoas ceMuHapckue 1 1ab0paTOPHO-NPAKTHUECKUE 3aHATHS, TIPENOoaBaTeNb JOIKEH
paboTaTh HaJ yriTyOJIeHHEM U 3aKpeIICHUEM JIEKIIMOHHOTO MaTepuaa, MoJdy4YeHHeM CTyJeHTaMH
YMEHUH 1 HaBBIKOB, PEAYCMOTPEHHBIX YU€OHOH MPOrpaMMON.

[lepen Tem, kak HauaTh pelICHUE 3a7a4 HA HPAKMUYECKOM 3AHAMUN B ayTUTOPUU, HEOO-
XOJIIMO TPOBECTH OMPOC IO JaHHOH TeMe, BBIMHUCATh CO CTYICHTaMHU Ha JOCKE HEOOXOAUMBIE
(bopMyIibl, pa3bICHUTH UX CYTh, PA3MEPHOCTH BEJTUYHH, U TOJIBKO 3aT€M HaYMHATh pellIeHue 3a-
Jad.

Ha 3ansTusix no ¢pusnpakmuxymy nepeq HauajaoM BbINOJHEHHS 1JaOOpaTOPHBIX padboT
HE00XO0IMMO OTIPOCUTH KaXKIOT0 CTYIEHTA 10 BOIPOCAM donycKa K 1a00paTOpHBIM paboTaM, 1o
yCTaHOBKaM U mpuOopaM, COOTIOACHHIO MMPAaBUJI TEXHUKHU Oe3omacHoCcTH. K KOHITY 3aHSTHS CTY-
JICHTBI JOJDKHBI MTPEICTAaBUTh NIPEABapUTENbHBIC PE3yJIbTaThl, TOJyYEeHHBIE COTIaCHO TpeOoBa-
HUSM 00pabOTKH Pe3yIbTaTOB U3MEPEHUM.

8. MaTtepuajibHO-TeXHUYECKOE o0ecnevyeHre JUCUUIIMHBI
8.1. Tpebosanus k MmamepuarbHO-MeXHUYECKOMY 0becneyenuro
Jlns peanuzanuu paboudell mporpaMmsbl AUCHUIUIMHBI UMEIOTCS CIIELUAIbHBIE TTOMEIIEHUS
JUIS TIPOBEJICHUS 3aHATUN JIGKIMOHHOTO W CEMMHAPCKOIO THIIA, TPYNIOBBIX M WHAMBUIYATbHbBIX
KOHCYJIbTAIlMH, TEKYIIEro KOHTPOJIS U MPOMEXYTOUYHON aTTEeCTAllMH, a TAK)KE MMOMEIEHUs Ui ca-
MOCTOSATENBHON pabOThl U TIOMEIIEHUS JUIs XpaHEHUs U NMPO(UIAKTUYECKOTO 00CTyKUBaHHs 000-
pynosanus. CrenuajibHble TOMEUIEHU YKOMIUIEKTOBAHbI CIELUATU3UPOBAHHOW MeOENbI0 U TeX-
HUYECKUMH CPEICTBa OOYUYCHHMs, CIYXKAIIUMHU Ul TpeACTaBiIeHUs MH(pOpMauu OOIbIIONH ayau-
TOPUH.
JUnist IpOBeACHNUS 3aHATHH JIEKIIMOHHOTO THITa UMEIOTCS JIEMOHCTPALlMOHHOE 000PYI0BaHUE U
y4eOHO-HaTJISATHBIE TIOCOOUSI.
[Tpu npoBeneHUN 3aHATUI JTEKIIMOHHOTO/ CEMMHAPCKOTO THITA 3aHATHHA UCIIONb3YIOTCS:
JAUUEH3UOHHOE NPOZPAMMHOE 0DecneueHnue:
- IIponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enter-
prise) moamnucka (Open Value Subscription);
AnTtuBupycHoe nporpammuoe obecneuenue Kaspersky Endpoint Security CranmapTHbIi
Russian Edition;
Beruucnurensnas cpena MathLab: nomep nunensun 40811750.
€80000HO pacnpocmpansemvle npocpPammbl.
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— Academic MarthCAD License - mareMaTH4ecKoe IpOrpaMMHOE oOecredeHne, Ko-
TOpPOE MO3BOJISIET BBHIMOJIHATH, aHAIM3UPOBATh BaXKHEHIIINE UHKEHEPHbIE pacueThl U
00MEHUBATLCS UMU;
—  WinZip nns Windows - mporpamMm Jjist CxKaTHsI U PacakOBKH (aiijios;
— Adobe Reader ns Windows — nporpamma m1st urerust PDF ¢daitnos;
— Far Manager - KOHCOJIbHBIN (halJIOBBI MEHEIKEP JJIS ONEPAIMOHHBIX CHUCTEM Ce-
MeiictBa Microsoft Windows.
IIpu ocymecTBieHnn 00pa30BaTENBHOTO IpOLECCa CTYASCHTAMU W MPENoJaBaTeNieM HC-
MOJIB3YIOTCS  clieAyromue uHopmarmoHHo crnpaBouHbie cucTeMbl: DBC «Aulludpoykcy, DbC
«Koncynbrant crynenta», CIIC «Koncynbrant matocy», CIIC «I"apanTy.

8.2 Ocobennocmu peanuzayuu OUCYUNTUHBL OJisL UHBAIUOO8 U JUY C O2PAHUYEHHBIMU B03-
MOIACHOCMAMU 300P08bS

JlJis CTYIEHTOB C OTpPaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI CO3MAaHBI CIEIHAIILHEIC
yCJIoBHS IS oiydeHust oopazoBanus (aya. 145 T'K). B memsix 7ocTynmHOCTH MOTy4YeHUs BBICIIETO
o0Opa3oBaHus 10 00pa30BaTEIBHBIM MMPOTPAMMaM MHBAIHMIAMHU W JUIIAMH C OTPAaHUYCHHBIMU BO3-
MO>KHOCTSIMH 3/I0POBbSI YHUBEPCUTETOM 00€CTIeYnBaCTCS:

1. AnpTepHaTuBHAs BepcHsi OQUIIUATBHOTO caiiTa B ceTu «VHTepHeT» s CTa0OBHISAIINX

2. JIns *HBATMIOB C HAPYIICHUSIMHU 3pCHUS (CTa00BHUISIINE, CICTIBIC)

- TIPUCYTCTBHE ACCHUCTEHTA, OKA3BIBAIOIIETO O0YyYaroneMycss HeOOXOAUMYIO MTOMOIIb, Ay0-
JUPOBAaHUE BCIYX CIPABOYHOM MH(POpPMAIMU O PACIUCAaHUHU y4eOHBIX 3aHATHUN; HAMUHUE CPECTB
JUIS. YCUJICHUSI OCTATOYHOTO 3pEHusi, OpaiijieBCKONH KOMIBIOTEPHON TEXHHMKH, BUICOYBEIHUUTENCH,
IporpaMM HEBU3YaJIbHOTO JOCTyNa K MHGOpMaIUH, MPOrpaMM-CHHTE3aTOPOB PEUU U IPYTUX TeX-
HUYECKHUX CPEACTB MpHeMa-Tiepeaun yueOHoi nHpopMamuu B TOCTYIHBIX (popMax st CTYIEHTOB C
HapYIICHUSIMHU 3PEHUS;

- 3aJIaHU JUTS BBITIOTHEHUS HAa SK3aMEHE 3aUUTHIBAIOTCSI aCCHCTEHTOM;

- IUCbMEHHBIE 3aJJaHUs BBIMIOJIHAIOTCS HAa Oymare, HaIUKTOBBIBAIOTCSl ACCUCTEHTY 00yuaro-
HIAMCS

3.1 MHBaIMIOB M JIMI C OTPAHMYEHHBIMH BO3MOXXHOCTSIMU 3J0POBbsI MO CIyXy (cia-
Oochplamuye, rIyxue):

- Ha 3ayeTe/>K3aMeHe MPHUCYTCTBYET aCCHCTEHT, OKAa3bIBAIOUIUI CTYIEHTY HEOOXOAMMYIO
TEXHHYECKYIO MTOMOIIb C YY€TOM HHAMBHAYAIBHBIX OCOOEHHOCTEH (OH IMOMOTraeT 3aHATh pabodee
MECTO, IePEIBUTAThCS, TPOYUTATh U OPOPMUTH 33JaHHE, B TOM YHCJIE 3aMUChIBAsI 1O/ TUKTOBKY);

- 3a4eT/7PK3aMeH MPOBOIUTCS B MUCHbMEHHOU (opMe;

4. JIns MHBAIMJIOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbS, UMEIOLIUX Hapy-
[ICHUSI OMOPHO-JIBUTATEILHOTO alapara, CO3JaHbl MaTepUaTbHO-TEXHUYECKUE YCIOBHs oOectie-
YUBAIOU[ME BO3MOXKHOCTb OECHPENATCTBEHHOTO JOCTYIa OOydYarloluXxcs B y4eOHbIE MOMEIIeHMUS,
00BEKTY MHUTAHUS, TyaJIeTHBIC W JPYrHe MOMEIICHUS YHUBEPCUTETA, a TaKKe MPEObIBAaHUS B YKa-
3aHHBIX TOMEUICHUSIX (HaJU4Ke PACHIMPEHHBIX IBEPHBIX MMPOEMOB, MOPYYHEH U IPYIHX MPHUCIIO-
COOJICHHIA).

- TMHCbMEHHbIE 3aJaHUSl BBIMOJHSIIOTCS HAa KOMIBIOTEPE CO CIEHUATM3HUPOBAHHBIM IPO-
TPaMMHBIM 00€CTICUeHUEM HIIM HAJAUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKEJIaHUIO CTYACHTA HK3aMEeH MPOBOJUTCS B YCTHOU (hopme.

OOyuaromuecss U3 YUCNA JIUI C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMHU 3J0POBbsSI 00€CIICUCHBI
3JIEKTPOHHBIMU 00pa3oBaTENbHBIMU pecypcaMu B (opMax, aJaliTHPOBAHHBIX K OTPAHUYEHUSIM UX
310POBBSI.
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JINCT UNBMEHEHMU (IONTOJTHEHU)

B paboueii mporpaMmMe JUCHUTITMHBIC ATOMHAs PU3UKaY
no HanpasieHuto moaroToBku 03.03.02 dusuka ([Ipoduns: «Menuuuackas husnka»)

Ha20 —20  y4eOHBIii rox

IIpuniaoxenne Nel

Ne
n/n

daemenT (myHkT) PII/]

IlepeyeHb BHOCUMBIX U3MEHEHU I
(10omoJTHEeHMI)

IIpumeuanue

OO0cyxeHa 1 peKOMEHJ0BaHa Ha 3aceJaHu Kaeapbl TECOPETUUECKON U IKCIIEPUMEHTAILHON (Bu-

3UKHU

[TpoTokomn Ne OT «__ »

3aBenyrommii kageapoit

201 r.

/M.X. X0koHOB/

noonuce

pacwugposka noonucu

dama
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IIpuiaoxenne Ne 2
Pacnpenesienne 6a/1J10B TeKy1ero U pyoe;KHoro KOHTPOJIst

Cymma 6annoe
Non/n Buo xonmponsa Oowan 3-1 mou-
1-1 mouxka | 2-a mouka
cymma Ka
1- | Ilocewenue 3anamuii oo 10 6an- 00 3 0. 00 30. 00 46.
7108
2- | Texywuii KOoHmpoJb: 00 30 oan- 00 10 o. 00 10 o. 00 10 o.
7108
Omeem Ha 5 éonpocos om0 00l56.  om00056.| om0Ooo5 | om0oado5
0. 0.
[TonHbI TpaBUIILHBINA OTBET o 15 oan- 50. 50. 50.
JIOB
HenonHblil mpaBUIBHBIN OTBET or3 10l56.| orl 1056.| orlmoS5| orlmo5
0. 0.
OTBer, coaepaliiii HETOYHOCTH, 06. 006. 006. 0 0.
OLIMOKHU
Boinonnenue camocmoamenvruix
3a0anuil (pewienue 3aoay, Hanu-
caHnue peghepamos, 00K1ao ) om0 00l56. |om00o056. | om0do5 |om0oadol
4 0
1. | Pybestcnulit KOHMpOb 00 30 6an- 00 10 6. 00 10 6. 00 10 6.
7108
TECTHUPOBAHUE ot 0- 10 126. | ot 0- o 406. or0- 1o | ot 0- 1o
46. 46.
KOJIJIOKBUYM or010186. | or01066.| or0Omo6| or0mo6
0. 0.
Hmozo cymma mexywiezo u py-
0eXHCHO020 KOHmMPONA 00 700annoe 00 230. 00 230 00 240
IlepBbIii Tan (0a3o-
BbIii)ypOBeHb) — OIEHKA «Yy10- HEe MeHee | He MeHee 12 |  He MeHee | He MEHee
BJIETBOPUTEJIbHO) 360. 0. 126 126
Bropoii Tan (mpoaBuny- | wMmenee 70 ©.
ThIi)ypOBeHb) — OIlEHKA «XOPO- (51-696.) | menee 23 6 | menee 23 6 MeHee
10» 246
Tpetnii 3Tan (BbICOKMH YPOBEHb)
- OLIEHKA «OTJIMYHO» He MeHee 70 | He MeHee 23 |  He MeHee | HeE MEHee
0. 0. 236 246
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TEKYIINUU U PYBEKHBIN KOHTPOJIb

IIpuaoxenne Ne 3

Cemectp [lIxana oreHUBaHUS
0-35 6ayutoB 36-50 0ammoB 51-60 G6ayutoB 56-70 6ayutoB
5 YacTuuHOoE 1ocele- TlosmHo€e MM yacThy- ITomHOE MM Ya- TTosmHoOE Mmocemenue

HUE ayTUTOPHBIX 3a- HOE€ TIOCEIIEHNE CTUYHOC TTOCEIICHNE | ayIUTOPHBIX 3aHITHH.

Hsatuii. Heynmosie- ayJTUTOPHBIX 3aHATHH. ayJTUTOPHBIX 3aHS- ITonHOE BEHITIOIHEHHE

TBOPHUTEIIBHOE BhI- YacTH4YHOE BBITIOJIHE- THH. Y 3aITa IPaKTHIC-
MOJTHEHHUE MpaKTH4e- HUE NPAKTUYECKUX TlosHOE BEITIOJIHE- CKUX 3aHsgThil. BeI-
ckux paoot. [Tmoxas pabot. BeimonHeHue HUE MPAKTUICCKUX MOJTHEHUE KOHTPOJIb-
IIOATrOTOBKA K 0asib- KOHTPOJIEHBIX padoT, pabor. HBIX pa0OT, TECTOBBIX
HO-PEUTUHTOBBIM MeE- TECTOBBIX 3aJIaHUM, Brinosnnenune KoH- 3aJIaHMi, OTBETHI Ha

ponpusitusiM. CTyieHT OTBETHI Ha KOJLIO- TPOJBHBIX PaboT, KOJUIOKBUYME Ha

HE JIOMYCKAaeTCs K KBHYME Ha OIICHKH TECTOBBIX 3aJaHMId, OLIEHKH «OTJIUYHOY.

MIPOMEKYTOYHOM aT- «YIIOBJICTBOPUTEIIb- OTBETHI Ha KOJIJIO-
TeCTalNHU HOY. KBHYME Ha OIICHKH
«XOPOIIIOY.
IMMPOMEXYTOYHASN ATTECTAIIUSA
Cemectp [lIxana oreHUBaHUS
HeynosnerBopurens- Y 10BIIE€TBOPUTEILHO Xoporio OTiuaHO
HO (61-80 6am0B) (81-90 6amnoB) (91-100 6amoB)
(36-60 GanoB)
5 Crynent umeer 36-60 | Crynent umeer 36-50 Crynent umeer 51-60 CTyneHT umeer

0aJII0B 110 UTOraM
TEKYIIEro U pyoexk-
HOTO KOHTPOJIS, Ha
JK3aMeHe He Jall
[IOJIHOI'O OTBETA HU HA
OJTUH BOTIPOC.

CryneHT uMmeet
36-45 6aoB 1Mo UTO-
raM TeKyIIero u py-
0€XHOT0 KOHTPOJIA, Ha
SK3aMeHe AAJT IOJIHBIN
OTBET TOJILKO Ha OAWH
Borpoc. [Ipu pemenuu
3a1a9 00yJarOIIHiiCs
JIOITyCKaeT rpyobie
omuOKH, TaeT HeBep-
HYIO OLICHKY CUTYyalluH
u pemeHo MeHee 50 %
3a1ad.

0aJIJIOB IO UTOTaM Te-
KYIIETO U PyOSIKHOTO
KOHTPOJIS, Ha DK3aMEHE
JIaJI TOJTHBIA OTBET Ha
OJIUH BOTIPOC ¥ YaCTHY-
HO (TIOJTHOCTBIO) OTBE-
THJI HA BTOPOM.
Crynent umeet 46-60
0aJJTOB TIO UTOTAM Te-
KYIIETO U PyOekKHOTO
KOHTPOJISA, Ha DK3aMEHE
JlaJl TIOJTHBIM OTBET Ha
OJIVH BOIIPOC WJIH Ya-
CTHUYHO OTBETHJI Ha 00a
BOIIpoOCa.
CTyneHT uMeeT 1o
UTOTaM TEKYIIETO U
PyOSKHOTO KOHTPOISL
61-70 6ammoB Ha dK3a-
MEHE HE JIaJT TIOJTHOTO
OTBETa HU Ha OJIUH BO-
rpoc. O0yJaromuiics
3aTpyHSETCS C Tpa-
BUJIBHOH OLIEHKOI
MPENJIOKEHHOM 3a/1a4H,
JTacT HEITOIHBIN OTBET,
petieHo 55% 3agay.

0aJIJIOB IO UTOTAM Te-
KYIIETO U PyOSIKHOTO
KOHTPOJISA, Ha DK3aMEHE
JIaJT TIOJTHBIN OTBET Ha
OJIUH BOTIPOC ¥ YaCTHY-
HO (TIOJTHOCTBIO) OTBE-
TUJ HA BTOPOM.
Crynent umeer 61 — 65
0aJJTOB TIO UTOTAM Te-
KYIIETO U PyOekKHOTO
KOHTPOJISA, Ha DK3aMEHE
JlaJl TIOJTHBIM OTBET Ha
OJIVH BOIIPOC Y YaCTHY-
HO OTBETHJI Ha BTOPOA.
Crynent umeet 66-70
0aJIJI0B 10 UTOraM Te-
KYIIETO U PyOeKHOTOo
KOHTPOJISA, Ha DK3aMEHE
JIaJI IIOJIHBIA OTBET

TOJIBKO Ha OAWH BOIIPOC.

Ipu periennu 3aga4
00yYaIOIIUICs MOKa3bI-
BAaeT TBEPJBIC 3HAHUS
marepuaia, TpaMOTHO
€ro M3JIaraetT, HO JI0-
MyCKaeT He3HAUNTEITh-
HbI€ HETOYHOCTU B
npolecce perieHus 3a-
nad, pemeHo 70% 3amad

61-70 6amoB 1mo
WTOTaM TEKYIIEro
U pyOeKHOTO
KOHTPOJIS, Ha
9K3aMeHe Jaj
IIOJIHBIM OTBET Ha
OJIMH BOIIPOC U
YaCTUIHO (TI0JI-
HOCTBIO) OTBETHII
Ha BTOpoH. Ilpn
penieHuy 3aaa4
MOKa3bIBACT
rITyOOKre 3HAHUS
MaTtepuaa, CBO-
00THO UCTIONb-
3yeT Heo0X01u-
MbIe (popMyITBI
TIPH PEIICHUHU
3aJ1a4, PeIIeHo
100% 3apgau
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