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Pabouast mporpamma auciuruimHEbl « ATomHas ¢uzuka » / coctaButenu A.X. XOKOHOB,
M.B. MacaeB — Hanpuuk: PI'BOY KBI'Y, 2021. —45 c.

PaGouast mporpaMMa TUCIUIUIMHBI «ATOMHAsI (U3HMKAy MpEeIHAa3HAYCHA ISl CTYJACHTOB OYHOM
dbopmbl 00yderHus mo HampasiaeHuto moarotTopku 03.03.02 dusuka (Ilpoduns «Megununckas ¢u-
3UKa»), 5-To cemecTpa 3-ro Kypca.

Pabouas nporpamma cocrasiieHa ¢ yuetom degepaibHOro rocyJapcTBEHHOTO 00pa3oBaTeib-
Horo ctangapta ®I'OC 3++ Beiciiero oopazoanus 1mo Hanpasieruto 03.03.02 dusuka (ypoBeHb
OakanaBpuaTa), yTBEpKJICHHOT0 nMprukazoM MuHucrepcTBa oOpazoBaHus U Hayku Poccuiickoi @e-
nepauuu 7 aBrycra 2020 r. Ne 891, xoropsiii 3apeructpupoBad B Muntocte P® 24 asrycra 2020 r.,
peructpanronubiii Ne 59412,
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1. He.]II/I H 3aJa4Y1 0CBOCHUA NUCHHUITIMHbI

Lesb10 OCBOEHUS Y4eOHOH NUCIUILTMHBI «ATOMHAas pusnkay (AD) aBnseTcs:

- mpuoOpeTeHue 3HaHui 1 HopMUpPOBaHKE IPEICTABICHUN 110 aTOMHON (U3UKE, KaK O TEOpUH, SB-

JSIFOIEHCS pe3yabTaToM 00001IeHns HAOII0ACHUH, TPAKTUYECKOTO OIBITA M SKCIIEPUMEHTA;

- 03HAKOMJICHHE CTY/IEHTOB C OCHOBHBIMM 3aKOHaMM U METO/IaMH (PU3UKHU aTOMa U aTOMHBIX SIBJIE-

HUM;

-Hay4UTh HaBbIKaM PabOThl C COBPEMEHHBIM aTOMHO-(PU3MUYECKUM O0OPYIOBAaHUEM, YTO MPEIIIO-
JaraeT 3HakOMCTBO C OCHOBaMHU aTOMHOM CIIEKTPOCKOIHH.

3agayaMu TUCIUTUIMHBI «ATOMHAsT (QU3HKANSBIISTIOTCS:
- OBJIQJIETh CHCTEMOI 3HAHUH 10 aTOMHOI (PU3UKE U MPABUILHO COOTHOCHUTD COJIEpP KaHUe IKCIIe-
PUMEHTANBHBIX 33/1a4 ¢ 3aKOHAMHU (U3UKU aTOMa;
-3(QPEKTUBHO MPUMEHSATH OOIINE 3aKOHBI JIJIS PElIeHHs 3a/1a4 B 00JIaCTH aTOMHOM QU3UKU Ha
rpaHuLax ¢ APYTUMHU pa3zesiaMu Kypca oOuieit pusuku,
-CTPOUTh MAaTEMAaTUYECKUE MOJIETTH (PU3UUECKUX SIBIICHUMN, UCIIONIB3YS JOCTYIMHBIA MaTeMaTU4eCcKuil
anmnapar, BKJI04as METO/1bl BBIYMCIUTEIbHOW MaTEMaTHKH,
- HCTIOJIb30BAaTh MU paboTe CIIPaBOYHYIO U yUEOHYIO JIUTEPATypy, HAXOAUTh IpyTrue HE0OXOuMbIe
MCTOYHUKH UHPOPMALINH.
2. Mecrto aucuuminnsl B ctpykrype OIIOII BO

Huctmummaa b1.6.14.05. «Atomnas ¢gusuka » Bxoaut B 050k b.1 ['ocynapctBernnoro o6paso-
BatenbHOro crangapra (PI'OC) ans cryneHToB 04HON GOopMBbI O0YUYEHHS M0 HAIIPABIECHUIO CIICIIH-
anmpHocTh 03.03.02—"du3uka" (6akamaBpuaT) M peamu3yercss B paMkax npoduias «MeaumuHcKas
¢uzuka». K ucxoqusiM TpeOOBaHUAM, HEOOXOAUMBIM ISl U3YUYECHUS JAHHOW TUCIUIUIMHBI OTHO-
CSITCSl 3HAHUS, YMEHUS U BUJIbI I€ATEIbHOCTH, CHOOPMUPOBAHHBIE B IPOLIECCE U3YUYEHUS TUCIUIUINH
Kypca obmeil pus3mku, a UMEHHO pa3fenoB MexaHuka, DnekTpuuecTBo, ONTHKA C COOTBETCTBY-
IOLUMH 1a00paTOpHBIMU MpakTHKyMaMu. HeoOxonuMo Takxke BiaJeHHE METOJlaMU MaTeMaTH4e-
CKOT'0 aHaJlu3a M HaBbIKaMu paboThl HA OBM Ha oHOM M3 6a30BBIX S3bIKOB MPOTPaMMHUPOBAHUS
Beticuxk, [1ackans nnu Cu.

Jucuunnrna A® sBiseTCs OCHOBOW A M3Y4YEHHs CIEUUAIbHBIX TUCHUIUIMH MO CyO-
aTOMHOH Qu3uke, acTpopusuke, reopusnke U PU3NKNU KOHAECHCUPOBAHHOTIO COCTOSIHUSI BEILIECTBA.

3. TpeGoBaHus K pe3yJbTaTaM 0CBOCHMS IHCUMIIIHHBI.

[Ipouiecc M3yyeHHs] TUCHMIUIMHBI HampaBieH Ha (OPMHUPOBAHUE FJIEMEHTOB CIEIYIOIIMX
komneTeHIMi B coorsercTBuu ¢ I'OC3++ BO no nHanpasienuto noaroroBku 03.03.02 dusuka
(ypoBeHb OakanaBpuaTa):

Obwenpogheccuonanvhvie KomnemeHyuu

OIIK-2.1 CocTaBiisieT OTYETHI 110 HAYYHO-UCCIEA0BATEIbCKON NEATEIbHOCTH, BKIIKOYAsl aHAJIU3 U
00paboTKy SKCTIEPUMEHTATBHBIX PE3YJIbTATOB.
OIIK-2.2 CriocoGeH npeacTaBiIsTh PE3yJIbTaThl UCCIIEI0BATEIbCKOM IEATETbHOCTH Ha HAyUHBIX
KOH(epeHIMIX, BO BPeMs IPOMEKYTOUHBIX U UTOTOBBIX aTTECTaIUil.
ITIKC-3.1 Cnoco6en npenojaBath (U3MKY B CpEAHEN IIKOJIE U CIIEHUAIBHBIX YUeOHbBIX 3aBEACHUAX
Ha OCHOBE IOJIYYEHHOT0 (yHJaMEHTAJIbHOTO 00pa30oBaHMsI U HAYYHOIO MHUPOBO33PEHUS.

B pe3yabTare 0CBOCHUS AMCHUIIMHBI 00Yy4YaI0UIUIiCS TOJIKEH
3HaTh QU3NYECKHUE W MAaTEMAaTHUYECKHE MOJIEIH IMPOIIECCOB W SBJICHHWM, a TakKe 000pyIOBaHUE,
TEXHOJIOTMM W MPOrpaMMHBIE KOMIUICKCHI, HCMOJIb3yeMble MpPU MPOBEACHUU HCCIEIOBAHUM,
HaIlpaBJICHHBIX HA PEIICHHE 3a7a9d, TOCTABJICHHOM Mepe/] CTYJICHTOM B paMKax aTOMHOU (PH3UKH;
YMeThb GOopMyIHpPOBATH IEIH U 33]]a4H UCCASAOBaHHUS, CAMOCTOSTEIHHO IJIaHUPOBATh M IIPOBOIUTH
WCCJICIOBAHMS, aHAJIU3UPOBATh TMOJYyYEHHBIE PE3YybTaThl W JI€JIaTh COOTBETCTBYIOIINE BBHIBOJIHI,
0(OPMIIATh HAYYHO-TEXHUYCCKYIO JOKYMEHTAITUIO;
Baanerp HaBbIKaMM HayYHOM KOMMYHHUKAIIUU M MCCIEIOBATEIBCKON NEATEILHOCTH B YCIOBHSX
(YHKITMOHUPOBAHMS HAYIHO-MCCIIEA0BATEIHCKUX U MTPOU3BOJICTBEHHBIX KOJIIICKTHBOB.



IIpuobpecTu onbIT:
- paboTbl ¢ mprbopamMu U 000PYAOBAaHUEM COBPEMEHHOM JIa0OPATOPUU IO aTOMHOU (U3HKE;

- VICTIOJIH30BAHUS PA3IMYHBIX METOJUK (PU3MUECKUX U3MEPEHHI TI0 aTOMHOU CIIEKTPOCKOIHH U 00-
pabOTKH SKCIIEPUMEHTAIBHBIX JTaHHBIX;
- IpoBeZicHUST (PU3UYECKOTO M MATEeMAaTUYECKOTO MOJICITHPOBAHUS C IPUMEHEHHEM METOA0B (PU3H-
KO-MaTeMaTUYEeCKOTO aHallM3a K PEIICHUI0 KOHKPETHBIX €CTECTBEHHOHAYYHBIX M TEXHUYCCKHX
npo0JieM B paMKaxX aTOMHOW (DU3UKH.

4. Conep:xaHue 1 CTPYKTYpa TUCHUIIHHBI
4.1 Coagepxanme pa3iejioB AU CHUNINHbBI

Taonuya 1. Codepircanue oucyuniunsl (Mooyisn) «cAmomnan pusuka», nepeuenv OyeHoy-
HbBIX CpeOCcme u KOHMPOIUPYemMblX KOMRemeHyuil

No
pas-
nena

HaumenoBanue pas-
nena

Coneprxanue pasnena

Koa xoHTpO-
IUpyeMon
KOMIICTECHIIH
(wm ee ya-
CTH)

®opmMma Te-
KYILIETO KOH-
TPOJIA

2

3

4

5

Bseneunue

[Ipenmer  aromHON  (UBHKH.
Mukpomup. Macmtabsl. ®usnka
MHUKPOMHDPA - KBAHTOBasI (pr3HKa.

OIIK-2

J3,K

PaBHOBecHOE TemIo-
BOC U3JIYUCHUCE B I10-
JIOCTH.

3akonbl Penes-/xuHca u Buna.
I'unoteza Ilmanka. KBanTel wu3-
myuenus. @opmyna [lnanka. 3a-
koH Credana-bonbiimMana u 3aKkoH
cMmenieHus: Buna.

OIIK-2

A3, K

dororpdext

Omnsitel 'epuia u Cronerosa.
YpaBHeHue DiiHmreitHa. Jddext
Komnrona. Paccesinue siektpo-
MarHUTHOTO M3JIy4€HHs Ha CBO-
0601HOM (TIOKOSIIIEMCS) ITEKTPOHE

OIlK-2

PK, ]13

KBanToBas TCOpHUA
CBCTAa.

@DOTOHBI. DHEPTUsI U UMITYJIbC
dborona. I'mnotesa ae-bpoiinsi.
BoHoBEIe CBOMCTBA YaCTHII.
Omnertel [leBuccona-/lxxepmepa,
Tomcona n TapTakoBCKOTO,
Cymikuna, bubepmana nu @abpu-
kaHTa. BosHb! ne-bpoiina. daso-
Bas U IpymnnoBasi 4CKOPOCTh BOJIH
ne-bpons. [IpuHiun Heonpene-
JICHHOCTCIA.

OIIK-2

CP, I3, K

AToM BogOpoAa Mo
bopy.

Mopens atoma TomcoHa. OTBITEI
Pesepdopna. [lnanerapuas mo-
JIeNIb aTOMa U TIpobieMa yCTOM-
YUBOCTH aTOMOB. CepHalibHbIe
CHEKTPbI U3Ty4YEHUs 3aKOHO-
MEpPHOCTH B CIIEKTPE aToMa BO-
JI0poJia.

OIIK-2

A3, CP

JluckpeTHas CTpykK-
Typa aTOMHBIX YPOB-

Heu

OnbiTel @panka u ['epua. Ilo-
TEHIMAJIBI BO3OYXACHUS U

"oHM3auu. M3oTonnyeckui

OIIK-2

I3, K, CP.T,O




CIBUI aTOMHBIX ypoBHEH. Bo-
JIOPOAOTNIO00HBIC HOHBI.

OCHOBBI KBAHTOBOU
TEOPUH.

KBanToBas cucrema. Bonnosas
(dbyHKIMS, €e CBOMCTBA. YpaB-
Henue [lpenunrepa. Cranuo-
HapHbIE U HECTALIMOHAPHBIE CO-
ctosHud. [1n1oTHOCTH BeposATHO-
ctu. Oneparopsl pU3HUECKUX
BennurH. COOCTBEHHBIE 3HaUe-
HUS U COOCTBEHHBIC (DYHKITUU
orepaTopoB. ['aMHIIbTOHHAH.
OHepreTu4yeckue ypoBHU CU-
CTEMBI COCTOSIHUS 2JIEKTPOHA B
aToMe.

OIIK-2

PK, /13, CP
T,0

OnHOMEpHBIC 3a/1a41

OpHoMepHbIe 3a/1a4: CBOOOIHOE
JIBYKEHUE YaCTHUIIBL; IPSIMO-
yroJjibHas MOTEHIIMANIbHAS SIMa;
TFapMOHHYECKUI OCLIILIATOP.
TynuenbHbIl 23QheKT.

OIIK-2

KP, 13, T,O

OnHORIEKTPOHHBIN
aToM.

Vpasuenue llIpeaunrepa c neH-
TpaJIbHO-CUMMETPUYHBIM T10-
TeHIuMaiom. Pa3aenenue nepe-
MeHHbIX. [l11ockuii u npoctpaH-
CTBEHHBIN poTaTopsl. Onieparo-
pu1 L?, L,, uX cOOCTBEHHbIE 3HA-
yeHusl. MOMEHT uMITyJibca
JJIEKTPOHA U €r0 NIPOEKLIUU. YT-
JI0Bast BOJTHOBas (PYHKIIMSL.
YpoBuu sHeprun. KBantosbie
yucna l u m.

OIIK-2

K, 13, T,0

AToM Bofoposa B
KBaHTOBOW TEOPHH.

PanunansHOe ypaBHEHME U pagu-
aJbHasl BOJTHOBAs ()YHKIIHSL.
BonHoBbIE QyHKIIMM CcTAIUO-
HAapHBIX COCTOSTHUM, UX CBOWCTBA.
Bonopononono0Hbie aTOMBI,
aTOMBI IICIIOYHBIX METAJIJIOB.
YPpOBHU PHEPIUU U KBAHTOBBIE
qyucman v L.

OIIK-2

PK, 13

10

OpOuranbpHbIC MEXa-
HUYECKHH U Mar-
HUTHBIM MOMEHTEI
3JIEKTPOHA.

Marueron bopa. Dxcniepumen-
TaJbHOE OIPEEIICHNE MATHAT-
HbIX MOMeHTOB. OnbIT IlITepHa 1
I'epnaxa.CrinH snextpoHna. ['u-
nore3a Ynenoeka u ['ayacmura.
CoOCTBEHHBIN MarHUTHBIA MO-
MEHT 351eKTpoHa. OpOuTaibHOE U
CIIMHOBOE THPOMAarHUTHBIE OT-
HOILICHUS

OIIK-2

A3, K

11

[TonsiTe 0 mpaBuax
CJI0KEHHUSI B3aUMO-
JIEUCTBYIOIIUX MO-
MCHTOB KOJIMYECTBaA
JIBUKCHUSI.

CnuH-0opOUTAIBHOE B3aUMOICH-
cTBue. TOHKas CTPYKTypa CIIEK-
Tpa atoMa Bojopoaa. dopmyna

TOHKOW CTpYKTYphI ([upaka).

OIIK-2

113, CP




12 | BextopHas moieinb Hepapxus B3auMoAeiCTBHI B OIIK-2 3, T,0
aToMma. MHOT'03JIEKTPOHHOM aTOME.
[Tpubmmxenne LS u jj-cBs3eid.
Tepm. Tonkas cTpyKTypa TepMa.
IIpaBuio unrepsanoB Jlanme.
13 | ATOMBI LIEIOYHBIX OHeprerudeckue ypoBHu. Bepo- OIlK-2 P, KP
METaJIOB. SATHOCTB nepexoja. [lonstue o
npaBuiax oroopa. Pasperiennsie
1 3alpEeLEHHbIE TIEPEXOIbI.
CrexTpasibHble CepUH (AaTOMBI
BOJOPOAA, TeNHS, IIETOUYHBIX
METaJJIOB).
14 | AToMm renus cum- CHHIIIETHBIE U TPUIUIETHBIE CO- OIIK-2 I3, K
METPUYHBIC U AHTHU- cTossHust. OOMEHHOE B3auMO-
CUMMETPUYHBIE BOJI- | JACHCTBUE.
HOBBIE (DYHKITHH.
15 ATOM BO BHEIIHUX AtoMm B MarHuTHOM noJie. Crna- OIIK-2 3, CP
NOJISIX — DJIEKTpUYe- | 60e U cuiibHOE nose. PakTop
CKO€ U MarHUTHOE. Jlane. HopmanbHslii 1 aHo-
MaJIbHBIN AP PEeKTH 3eeMana.
ATOM B 3JIEKTPUYECKOM TOJIE.
D¢ dext HlTapka
16 MHoroanekTporHble | OOIIMe TPUHITUIIBI ONTUCAHUS OIIK-2 113, PK
aTOMBI. MHOT'03JIEKTPOHHOTO aToMa.
CuMMeTpHUYHbIE M aHTUCUMMET-
pUYHBIE BOJHOBBIE (QYHKIUH.
[IpyHIMI TOXKIECTBEHHOCTH Ya-
ctull. [Tpunnun 3anpera [aynn.
17 3anoiHeHne aTOMHBIX | DIEKTPOHHBIE 000JI0YKU U MO/~ OIIK-2 3, CP, P
COCTOSTHUH 3JIEKTPO- | 000JI0UKH. DIIEKTPOHHAS KOH-
HaMH. ¢urypanus. [lepnonnueckas
cucrema 35emMeHToB. [IpaBuio
Xynna. OCHOBHBIE TEPMBI aTO-
MOB.
18 | PenTrenoBckue IIepexobl BHYyTPEHHHUX DJIEK- OIIK-2 13, CP
CHEKTPBHI. TPOHOB B aTOMax. XapaKTepu-
CTHUYECKOE PEHTI€HOBCKOE U3-
my4yenue. 3akoH Moznu. D¢ dekt
Oxe.
19 | Monekyna. Anuaba- | Monekyna Bogoposa. Teopus OIIK-2 3, CP
THYECKOe MPpHUOIH- I'attnepa-JIongona. Xumuye-
JKECHUE. ckas cBs3b. KoBasieHTHas u
MOHHasl CBsI3U. BaJleHTHOCTS.
20 | KonebarenpHoe u CrieKTphl 1ByXaTOMHBIX MOJIE- OIIK-2 PK, T,O

BpaIaTeIbHOe JIBU-
JKEHUE sJIep B MoJie-
KyJax

kyn. KonebGarenbHbie
U-BpaIlaTeJIbHbIE CIIEKTPHI.
[IpaBuna orbopa st mIepexo10B
B JIByXaTOMHBIX MOJICKYJIax.
OnTHyeckre KBaHTOBBIE IeHe-
paropbl. Masepsl u Jlazepsl.




B rpade 4 npuoasTcs mianupyembie (OpMBbl TEKYIIErO KOHTPOJIS: 3alluTa J1abopaTopHOM pa-
6otel (JIP), momamnero 3ananus (/13), xommoxBuyMm (K), pyoexnsiit kouTpods (PK), TectupoBanme
(T), onpoc (O) u T.4.

4.2. CTpyKTypa IMCHHUIIIHHBI
OO6mmas TpyA0eMKOCTh JUCIUIUIMHBI « ATOMHAsI U3HKE» COCTaBIsAeT 4 3a4ETHBIC STUHUIIBI, BCETO
144 gaca, S1uac nexkuuu, 51 yaca npakTHUUecKue 3aHATHS, 15 yacoB camocTosiTenbHas padora , 27
YaCOB KOHTPOJIbHBIC 3aHATHS.

Tabnuya 2. Obwaa mpyooemkocmy OUCHURIUHBL cocmaesisiem 4 3auemnvle eOuUHUY
(144uaca)

Bu padoTbI TpynoemkocTsp, yac.
ScemecTtp Bcero

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

KonrakTHas pa6ora (B yacax): 102 102

Jlexmmm (JI) 51 51

ITpakTnueckue 3anstus (I113) 51 51

Jlaboparopusie paboTs (JIP)

Cemunapckue 3ansartus (C3) — —

CamocTrosiTesibHasi pabdoTa (B 4acax), B TOM 4YHcJIe 15 15

KOHTaKTHasi padora:

Kypcosas pabora (KP)

Pedepar (P)

Konrtponsnas padora (K)

CaMOoCTOSATENbHOE N3YUYEHUE PA3EIIOB 15 15

IloaroroBka M npoxoxkaeHue MPOMeEKYTOYHOH aT- 27 27

TeCTAIUH

Bua npomexxyTouHOM aTTecTauu JK3aMeH 9K3aMeH

4.3. ConepxaHue TMCUMILUIMHBI (JIEKIIMOHHbIE 3aHSITHS)
Tabnuuya 3. Jlekyuonnvie 3anamusn

Ne pazne- Tema

na

1 2
Beenenue. Ilpenmer atromuHoit ¢usuku. Mukpomup. Macmradsl. Puznka MUKPO-
MHUpa - KBaHTOBas ¢u3uka. KpaTkas uCTOpus 3apOKICHHUSI U PA3BUTHSI aTOMHU3MA.
DKCrepuMeHTaIbHbIe OTKPHITHS KOHIA 19 1 Havana 20 Beka, KOTOpbIE HE YKJIAJbI-
BalOTCS B PaMKH KJlaccMuecko ¢pusuku. — 1 yac

2 PaBHOBeCHOE 3JIEKTPOMAarHUTHOE M3JIyY€HUE B MOJOCTU. 3aKOHbI Penes-/xunca u
Buna. ['mnoresa [1nanka. — 1 gac

3 KBantel uznyuenus. ®opmyna I[lnanka. 3akon Credana-bonbpiimMana u 3akoH cMme-
menug Buaa. — 1 gac

4 KBanroBas teopust ceera. @otonsl. ['unoresa ne-bpoiinsa. BomHoBbie cBoOMCTBa ya-
ctull. OneiThl [leBuccona-Jxepmepa. — 1 vac

5 Omneitel Tomcona u TaprakoBckoro, Cymienna, bubepmana u ®@abpukanra. BomaHsl
ne-bpoitna. [Ipunnun HeonpeneneHHoOCTH. — 1 yac

6 Atom Bomopona no bopy. Monens aroma Tomcona. Onbitel Pesepdopna. [Tnane-
TapHasi MOJIeNb aTOMa U MpobIeMa YCTOWYMBOCTH aTOMOB. — 1 yac

7 CepuanbHble 3aKOHOMEPHOCTH B CIIEKTpPE aTtoMa Bojopoja. KoMOWHAIMOHHBII
npuHIUI— | yac

8 Teopuss bopa. KBantoBanne wmomeHta mmnyibca. Iloctymatel bopa. [lpuniun
COOTBETCTBUsI— | yac




Ne pazne- Tema

Ja

1 2
PentrenoBckoe msnydenune. @opmyna bpera-Bynbda. Metoasl HabmoaeHus au-
¢bpaxiun BoaH Ha kpuctamiax. Ddpdexkt Komnrona. Paccesnue 3mekTpoMarHuTHOTO
U3ITy4eHUs] Ha CBOOOTHOM (TIOKOSIIIIEMCS) dJIeKTpoHe. — | gac

10 JuckpeTHas cTpykTypa aTOMHBIX ypoBHEH. OnbiThl @panka u ['epia. [loTeHumanst
BO30Y)KICHHS U MOHHU3AIMH. M30TONMYeCKnid CABUT aTOMHBIX YpOBHEH. — | yac

11 Bonopoaonono6ueie noHsl. DHepreTudeckue cnekrpol. Monsl He+, Li++. — 1 gac

12 OcHOBBI KBaHTOBOM MexaHMKU. KBaHTOBasi cucrteMa, €e COCTOSIHUE, U3MEpPSEMbIe
napameTpbl. BonHoBas dhyHKIU, ee cBolcTBa— 1 yac

13 VpaBuenue lpenunrepa. CranyoHapHble W HECTallMOHapHbIe cocTosiHus. [lmoT-
HOCTh BEPOSITHOCTU Y TFIOTHOCTH MTOTOKA BEPOSITHOCTH— | yac

14 Omneparops!l ¢pusndeckux BenuunH. COOCTBEHHbIE 3HAUYEHUSI U COOCTBEHHbIC (YHK-
un orneparopoB. CpenHee 3HaUeHHE (PU3UUECKONW BeMUYMHBL. ['aMuiIbTOHHAH. — 2
yaca

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

16 ["apMoHMYEeCKU OCIMIUIATOp— 2 Yaca

17 OnHO3JIeKTpOHHBIN aTtoM. YpaBHeHue LllpenuHrepa ¢ HeHTpalIbHO-CUMMETPUYHBIM
noteHmanoM. [lnockuit porarop— 1 yac

18 [IpocTpaHcTBEHHBI POTATOP. MOMEHT UMITYJIbCA AJIEKTPOHA U €ro MPOEKUHH. YT-
noBasi BoJHOBas pyHknus. KBaHTOBBIC unCiia I 5™ 2 gaca

19 Omneparopsl L2, Lz, ux cobcTBeHHbIe 3HaueHus— 1 vac

20 ATOM BOJOpOAa B KBAaHTOBOW TeopwH. PajgnanbHOoe ypaBHEHHE U pajauaibHas BOJI-
HOBas (PYHKIIMSI aTOMa BOJI0poJia— 2 vaca

21 YPpOBHU SHEPTUU U TIIABHOE KBAHTOBOE YHCIIO N. BeIpokaeHHe ypoBHEH 1o opOu-
TaJTbHOMY MOMEHTY. CHIeKTpaJIbHbIE CEPUH M3TYyYEHHUs aToMa BoAopoaa. — 1 gac

22 OpOuTanbHble MEXaHMUECKUN U MarHUTHBI MOMEHTHI dJieKTpoHa. Marneton bopa.
DKCIepUMEHTaIbHOE OmpeiesieHue MarHuTHBIX MOMeHTOB. OmnbiT [lTepHa u I'ep-
naxa. CIiuH 3JeKTpoHa. — 1 yac

23 CoOCTBeHHBIN MarHUTHBIII MOMEHT 3JieKTpoHa. OpOUTalbHOE M CIMHOBOE T'HPO-
MarHuTHble OTHOLIEHUA. [IOMHBII MOMEHT 3JIEKTpOHA, BHYTPEHHEE KBAHTOBOE
4yHuciIo— 2 yaca

24 [lonsiTie O mpaBUIaxX CIOXEHUS HEB3aUMOJCHCTBYIOIIUX MOMEHTOB KOJIMYECTBA
JIBIOKEHHUA— 2 Jaca

25 BexTtopHas mozaens atoma. CiuH-opOUTaNbHOE B3auMoieiicTBUE. TOHKAs CTPYKTYypa
criekTpa aroma Bojopoaa. dopmyna Tonkon cTpykTyphl ([dupaka). Mepapxus B3a-
UMOJICHCTBUI B MHOTO3JIEKTPOHHOM atome. [Ipubnmxkenue LS u jj-cesseil. Tepm— 2
yaca

26 ATOMBI HIETIOYHBIX METAUIOB. DHEPreTUuYecKkue ypoBHU. BeposTHOCTh mepexopa.
[TonsiTue o npaBuiax ordopa. PazpenienHsle u 3anpenieHHble nepexoabi— 1 yac

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

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

29 ATOM B moOJI€ BHEIIHHX CHUJ. ATOM B MarHUTHOM moje. Craboe U CUIbHOE TOJe.
®daxkrop Jlanne. Hopmanbusiii a¢dext 3eemana— 1 gac

30 Cnaboe nosne. CnoxxHblii (aHOManbHBIH) pdexT 3eemana. I dext [lamena-baka—
1 gac

31 MHoroanekTpoHHble aToMbl. OOIIMe NPUHIMIIBI OMUCAHUS MHOTOXJIEKTPOHHOTO

aToMa. HpI/IHHI/IH TOXACCTBEHHOCTH YaCTHII. CI/IMMeTpI/ILIHI)Ie U  aHTHCHMMCT-




Ne pazne- Tema

Ja

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

32 3anonHeHne aTOMHBIX COCTOSHUM 3JEKTpOHAMU. DIIEKTPOHHbIE O0OJOYKU U MOJ-
o0onouku. OnekTpoHHas KoHpurypauus. llepumoguueckas cucremMa 3JIEMEHTOB.
[IpaBmino Xynaa. OCHOBHbIE TE€PMbI aTOMOB. TpaHCypaHOBBIE 3JEMEHTHI. 2 4, 4 4
c.p— 2 yaca

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

34 Mounekyna. Annabatudeckoe npubamkenne. MoJekysipHbpld HOH Bojopoaa. Mo-
nekysa Bogopoaa. Teopus laliTinepa-Jlonnona. CrapuBaHue 31€KTPOHOB. — 2 yaca

35 TepMbl IByXaTOMHOM MOJIEKYJIbl. XUMHUYECKasl CBSI3b. KOBaJICHTHAs: 1 HOHHAS CBS3U.
BanentHocTs. — 1 yac

36 KonebarenpHoe u BpamaTenbHOE IBMKEHUE siAep B MoseKynax. CHeKTphl IBYyX-
aTOMHBIX MoJIeKyIl. BparniarenpHbie u KosiebaTenbHble CIIEKTPhl MOJIEKYI— | yac

37 DNEeKTPOHHO-KOoJIe0aTebHbIH-BpalaTebublil  nnepexoa. lIlpaBuna otbopa ang
JNIEKTPOMArHUTHBIX TMEPEXOJ0B B JBYXaTOMHBIX MoJjekynax. Ilpunuun ®pan-
ka-Kongona— 2 yaca

38 Onrtryeckre KBaHTOBBIE TeHepaTopbl. Ma3zepsl U j1a3zepbl— 2 yaca

Bcero 51 gac
4.4. Coaep:xanue JUCUMILIMHBI (J1a0OpaTOpHbIE 3AHATHA)
ITo 1a0opaTOpPHBIM 3aHATHAM COCTaBJICHA OTAEIbHas paboyas nporpamma «OOmmii ¢puznye-
CKU MPAKTUKYM IO aTOMHON (DU3HKE»
4.5. Conep:xaHue TUCHMILINHBI (MPAKTUYECKHE 3aHITHA)
Taoauya 5. Ilpakmuueckue 3anamus

No Ne
Tema
3aHATUSL | pa3jaena
1 2 3
Mopenu atomoB Tomcona u Pesepdopma. PaBHoBecHOEe — TemioBoe
1 1,3 | uanyuenwue. - 2 vaca
) ) Opdext Komnrona. ®otordpdekr- 2 yaca
3 3 Bounbl ne-bpoiisna. COOTHOIIEHUST HEONTPEAETIEHHOCTEN-2 Yac
4 4 Mopenb atroma bopa- - 2 yaca
5 KonTponbnas padora Nel- 2 yaca
OcHOBHBIE IOHATHS KBAaHTOBOW MexaHUKU. OnepaTopsl (GU3NUECKUX Be-
6 5.6 nnunH. CpeHue 3HaYeHus U JUCIepcHs- 2 gaca
Onnomepusble 3a1aun. [IpocTpancTBenHblit potarop. YacTtuila B NOTEH-
7 7,8 LUATIBHOM siMe- 2 Jaca
8 9 KBanToBas Teopusi atroMa Bojopojaa- 2 yaca
9 13 ATOMBI MIEJIOYHBIX METAJLIOB- 2 Uaca
10 Kontponbnas padota Ne2- 2 gaca
1 13. 15 DOneKTpoMarHuTHeie Tepexonbl. [IpaBuna oTdopa U CleKTpaIbHbBIC
’ cepuu- 3 yaca
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Ne Ne
3aHATUSL | pa3zena

Tema

MHor0371eKTpOHHbIE aTOMBI. O00I0YKH U TTOZ000JI0UYKH. DIEKTPOHHAS
12 16 koHurypanus. [Ipubnmxenue LS u jj-ceszeit. Tepm. Cocrosinue- 3 gaca

Hepnom/lquKa;I Ta6J'II/II_[a 351eMeHTOB. OCHOBHBIE TEPMBI aTOMOB. Tonkas

13 16,17 CTPYKTypa aTOMHBIX CIIEKTPOB- 2 yaca
14 15 Oddextrr 3eemana. Onbit Tepna u ['epnaxa- 2 gaca
15 KonTponbnas padora Ne 3. - 2 yaca

Bcero 32 yaca

4.6. CamocTosiTe/IbHOE M3Yy4YeHHE Pa3/iesI0B M CUUILTHHbI
Taoauya 4. CamocmoamenvHoe usyuenue pa3zoenos OUCYUnJIUHbL

paszena Bornpocsl, BBIHOCUMbIE Ha CAMOCTOSITEIBHOE U3yUYEHUE

1 2

1 DKcnepuMeHTalbHbIe OTKPBITHS KOHIA 19 u Hauana 20 Beka, KOTOpbIE HE
YKJIa/IbIBAIOTCSl B PAMKH KJIaCCUYECKON (PU3UKU

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

3 Omnpitel Tomcona u TaprakoBckoro, Cymkuna, bubepmana u
®alpukanTa. Bonnsl ne-bpoitd. [Tpunuun HeonpeneneHHOCTH.

4 CepuasibHblE 3aKOHOMEPHOCTH B CIIEKTPE aTOMa BOAOPOJIA.
KoMOWHaIMOHHbBIN TPUHITH.
Omnepatops! Gpusnueckux BenuurH. CoOCTBEHHBIE 3HAYCHHS U COOCTBEHHbBIE

5 ¢bynakuun onepatopoB. CpenaHee 3HaueHUE HU3UIECKON BEITHUUHBI.
I"'amunbTOHMAH.
OpOutanbHble MEXaHUYECKUN M MATHUTHBI MOMEHTHI SJIeKTpOoHa. MarneToH

6 Bbopa. DkcniepuMeHTanbHOE onpe/ieieHue MarHUTHBIX MOMEHTOB. OTIBIT
[lrepna n ['epnaxa. CouH 271€KTpoHA

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

8 CrnexTpaibHbIe CEpUH aTOMOB BOJIOPO/Ia H MIETOYHBIX METAILJIOB

9 [Tpunuun 3anpeta [Taynu. CuMMeTpUUHbIE U AaHTUCUMMETPUYHbBIE BOJTHOBBIE
byHKINN.
3anojHeHne aTOMHBIX COCTOSIHUM 3JIEKTPOHAMU. DJIEKTPOHHBIE 000JIOUKH U

10 1101000J10YKHU. DNIeKTpoHHAs KoHpurypauus. [lepuoaudeckas cucrema sie-
MeHTOB. [IpaBuno XyHaa. OCHOBHBIE TEpMBI ATOMOB. TpaHCYpaHOBBIE AJIEMEH-
THI.

1 XapakTepuCTUYECKOEe PEHTICHOBCKOE H3iydeHue. 3akoH Moznu. D¢ ekt
Oxe.

12 Monekyna Bogopoaa. Teopus 'alitnepa-Jlonaona. CrnapuBaHue 3J1€KTPOHOB

13 KonebarenbHble CIEKTPBI MOJIEKYJT

14 OnTuyeckre KBaHTOBBIE TeHEpAaTOPbl. Mas3epsl U JIa3ephl.

5. OneHo4HbIe CPeACTBA /ISl TEKYIIEro U py0e;KHOTr0 KOHTPOJISA yCIIeBaeMOCTH
B IIPOMEKYTOYHOH aTTEeCTALMH
KoHeuHbIMu pe3ynbTaTaMH OCBOCHMS MPOTPAMMBI JTUCIHUILIMHBI SBISIOTCS C(HOPMHPOBAH-
HbIE€ KOTHUTHMBHBIE IECKPUITOPBI «3HATB», «YMETbY», «BIAJETH», PACIHUCaHHBIC IO OTIECIBHBIM
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KomrereHIusIM. DopMuUpoBaHHUE 3TUX JAECKPUITOPOB MPOUCXOAUT B TEUCHHE BCETO CEMECTpa I10
JTaraMm B paMKax pa3JIMYHOro BUJA 3aHATUI U CAMOCTOSITEILHON paOOTHI.
B xozne u3ydyeHus] AUCHUILIMHBI IPELYCMATPUBAIOTCS MEKYUiULl, PYOEeHCcHbLIL KOHMPOb U
npomesxcymounas ammecmayus (cmompu pacnpeoeienue o6annoe ¢ Ilpunoscenuu Ne 2).
Ouenounvie mamepuanvl 01a meKkyuieeo KORmpoasa. Lleno mexywe2o Konmpons — OLUeHKa
pe3ynbTaToB PabOTHI B ceMeCTpe U obecreyeHrne CBOEBPEMEHHOM 00paTHOM CBA3H, IJIsi KOPPEKIUU
00y4YeHHsI, aKTUBU3ALIUU CAMOCTOSATEIHHON paboThl 00yJaromierocs. OObEKTOM TEKYIIero KOHTPOIS
SBIISIOTCS KOHKPETU3UPOBAHHBIE PE3yNIbTaThl 00y4YeHHs (yueOHbIe JOCTUKEHHUSI) IO TUCIUIUINHE
Texkywuit KoHmpoap YCIIEBaEMOCTH 00ECICUYMBACT OICHUBAHUE XOJla OCBOCHUS TUCIIH-
IUTMHBI «ATOMHas (U3MKa» M BKJIIOYAET: OTBETHl HA TEOPETUYECKUE BOIMPOCHI HAa MPAKTHUECKOM
3aHATUH, PEIICHUE NMPAKTUYECKUX 33]ad W BHINIOJIHEHUE 33JaHUN Ha MPAKTHUYECKOM 3aHATUH, Ca-
MOCTOSITEJIbHOE BBIITOJIHEHUE UHIUBUAYAIbHBIX JOMANIHUX 3aJaHuil (HampuMep, pelieHue 3aaad) ¢
0TYETOM (3aIIMTON) B YCTAaHOBJICHHBIN CPOK, HAITMCAHKE JIOKIaI0B, pehepaToB, Icce, AUCKYCCHH.
Onenka KayecTBa MOATOTOBKM Ha OCHOBAHHMHM BBITIOJIHEHHBIX 3aJJaHHI BeIETCS MperojiaBa-
TeseM (¢ 00CyKIIEHHEM Pe3yIbTaToB), OAIIBl HAYUCIISIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3a/IaHHUSL.
VYCTHBIN ONMpOC ABIAETCS OJHUM M3 OCHOBHBIX CHOCOOOB yuéTa 3HAHUN O0yYaroerocs mno
mucuuruinHe «AToMHas (usukay. Pa3BEpHYTHI OTBET CTyAEHTa IOJKEH NPEACTaBIATH COOOM
CBSI3HOE, JIOTHUYECKH IOCJIE0BATeIbHOE COOOIIeHNEe Ha 3aJaHHYI0 TeMY, NOKa3bIBaTh €ro yMEHUE
IPUMEHSTH OTPEICTICHHUS.

5.1.1. Bonpocvt no memam OuCUURIUHBL 01 YCHIHO20 ONPOCA
(konmpoaupyemas komnemenyus OIIK-2):
Tema 1:
Beenenue. [IpenMer aToMHO#M GU3HKH.
Muxkpomup. Macitadsl. @u3nka MUKpOMUpa - KBAHTOBas! PU3HKA.
Kpatkas uctopus 3apoxaeHUs U pPa3BUTHS AaTOMHU3MA.
. DKcrnepuMeHTaJIbHbIE OTKPBITHS KOHIA 19 1 Havana 20 Beka, KOTOpbIE HE YKIIAbIBAIOTCS B
paMKU KJIACCHUECKON (PU3HKH.

b

Tema 2:
PaBHOBECHOE 3JIEKTPOMArHUTHOE U3JIy4EHHE B TIOJIOCTH.
3akonsl Penes-/[xunca u Buna.
I'mnoresa I1nanka.
KBaHTHI H31y4eHUS.
®opmyna [Lnanka.
3akon Credana-bonbimana
33aKkoH cMmelleHust Buna.

b e

Tewma 4:
KBanToBas Teopus cBeTa.
DOTOHBI.
I'unoresa ne-bponns.
BostHOBBIE CBOICTBA YaCTHIL.
OmnebiThl [leBuccona-/>xepmepa.

el

Tema 5:
Oneitel Tomcona u TaprakoBckoro
Omnpitel Cymenna, bubepmana u @abpukanra.
Boumnsl ne-bpoinns.
[TpyHIMI HEONPEACIEHHOCTH.

b=

Tema 6:
Atom Bogopoza o bopy.
Mogens atoma TomcoHa.
Omneiter Pe3epdopra.
[InanerapHas MoJenb aTromMa U MpodsieMa yCTOHYMBOCTH aTOMOB.

b
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Tema 7:

1. CepuasibHble 3aKOHOMEPHOCTH B CIIEKTPE aTOMa BOAOPO/Ia.
2. KoMOMHaIMOHHBINA MTPHHIIATL
Tema 8:
1.Teopus bopa.
2. KBanTtoBaHHE€ MOMEHTA UMITYJIbCA.
3. Iloctynarel bopa.
4. IlpyHIMI COOTBETCTBUS
Tema 9:

1
2.
3.
4
5

s on =

w =

N —

N —

N —

[ —

il

sl e

PenTtrenoBckoe usiyueHue.

®dopwmyna bpera-Bynbda.

Mertoap! HaOmoIeHHST U PAKIIUU BOJTH HA KPUCTAIUIAX.

O¢ddext Komnrona.

PaccesiHue 351eKTpOMarHUTHOTO U3TyYEHHUs] Ha CBOOOJHOM (IIOKOSIIIEMCS) DJIEKTPOHE.
Tema 10:

JluckpeTHas CTpyKTypa aTOMHBIX YPOBHEM.

Onbitel @panka u ['epua.

[Torenmansr BO30YXICHHS 1 MOHU3AIUH.

H3oTonuyeckuil CABUT aTOMHBIX YPOBHEH.

Tema 11:
BonopomononoOHbie HOHEL.
DHEepPreTu4ecKue CreKTphl.
Hounrr He+, Li++.

Tema 12:

OCHOBBI KBAHTOBOM MEXaHHUKHU.
KBaHTOBAas cucremMa, ee COCTOSIHUE, U3MEPSIEMBIE ITAPAMETPBI.
BonnoBas ¢yHk1us, ee cBoiicTBa
Tema 13:
VYpasuenue lllpenunrepa.
CraunoHapHble U HECTALIMOHAPHBIE COCTOSIHHUS.
[110THOCTH BEPOSITHOCTH U IJIOTHOCTH ITOTOKA BEPOSITHOCTH
Tema 14:
OmnepaTopb! pU3NUECKUX BEITUYHH.
CobcTBeHHbIE 3HAUEHUS U COOCTBEHHBIE (DYHKIIUU OTEPaTOPOB.
Cpennee 3HaueHHne HU3NIECKOIN BETMUMHBL. | aMUIIbTOHUAH.

Tema 15:

. OnHOMEpHBIE 33]a4i: CBOOOHOE ABUKEHHIE YaCTHIIBI; IPSIMOYTOJIbHAS TOTCHIIUAIbHAS sIMa.
Tema 16:

. F'apMOHHUEeCKU OCUHILISATOD
Tema 17:

OOHOBIEKTPOHHBIN aTOM.
VYpasuenue lllpennHrepa ¢ HeHTPaIbHO-CUMMETPUYHBIM TOTEHIIUATIOM.
[Timockuii porarop
Tema 18:
IIpocTpaHcTBEHHBINM pOTATOP.
MoMeHT umIyibca 3J€KTPOHA U €T0 MPOCKIUH.
VYrnoBas BOHOBAs (QYHKITHSL.

m
Ksantosbie uncna | 1™ -2 qaca
Tema 19:

1. Oneparopsr L2, Lz, nx coOCTBEHHbIE 3HAYCHUS

Tema 20:

13
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ATOM BOZIOpO/Ia B KBAHTOBOW TEOPUH.
PanuansHoe ypaBHEHHE 1 pajrialibHasi BOJIHOBAs (PYHKIUS aTOMa BOJIOPOIa
Tema 21:
YPpoBHM 3HEPTUU U IITABHOE KBAHTOBOE YKCIIO N.
BripoxieHue ypoBHE# 1o opOUTaTbHOMY MOMEHTY.
CnekTpalibHbI€ CEpUM U3IIYYEHHUsI aTOMa BOJOPO/Ia.
Tema 22:
OpOuTaybHBIC MEXaHUYECKUN U MarHUTHBI MOMEHTBHI DJICKTPOHA.
Marsueton bopa.
DKCIMEPUMEHTAIBHOE OINPEICTICHUE MAarHUTHBIX MOMEHTOB.
Onpit llTepna u I'epnaxa.
CnuH 37€eKTpoHa.
Tema 23:
CoOCTBEHHBII MAarHUTHBIA MOMEHT 3JICKTPOHA.
OpOuTaIbHOE U CITMHOBOE THPOMArHUTHBIE OTHOILICHHUS.
[TonHbBIA MOMEHT 3JIEKTPOHA, BHYTPEHHEE KBAHTOBOE YHCIIO
Tema 24:

. Ilonsgrue o [MpaBujiaxX CJIO0KCHUS HeBSaHMOHeﬁCTBYIOHIHX MOMCHTOB KOJIMYCCTBA ABHKXCHHA

Tema 25:
Bektopnast Mmogens aToMa.
CrinH-0pOuTaIBPHOE B3aUMOACHCTBHE.
ToHkas cTpyKTypa ClieKTpa aToMa BOJIOPOAa.
®opmyina TOHKOU CTpyKTyphl ([upaka).
Hepapxust B3aUMOJICHCTBUN B MHOTOSJIEKTPOHHOM aTOME.
[Tpubmmxenne LS u jj-cszeit. Tepm
Tema 26:
ATOMBI IIETTOYHBIX METAJIJIOB.
DHepreTUYecKrue ypoBHHU.
BepositHocTh nepexona.
[TonsiTre o mpaBunax oTdoOpa.
Pa3periieHHbIe U 3aMpeIeHHBIC TTEPEXOIbI
Tema 27:

. CH@KTpaJ'II)HBIG CCpHUH aTOMOB BOJ0OpOaAa N HMICIIOYHBIX METAJIJIOB.

Tema 28:
AToM Tenus.
CHHIJIETHBIE U TPUILIIETHBIE COCTOSTHHUSI.
OOMeHHOE BBIPOKIICHHE.
OOMeHHOE B3aUMO/ICHCTBHE.

Tema 29:
ATOM B 10JI€ BHEIIHUX CHIL
ATOM B MarHUTHOM TIOJIE.
Cnaboe u cuibHOE ToJIe.
®aktop Jlanne.
Hopmanehsiit a3pdext 3eemana
Tema 30:

Cnaboe more.
Crnoxnbiid (aHoManbHBIN) 3 dexT 3eeMaHna.
O ekt [Namena-baka

Tema 31:
MHOro31€KTpOHHBIE aTOMBI.
OO01mre NpUHIUIBEI OMMCAHUSI MHOTORJIEKTPOHHOTO aTOMA.
[TpuHIMT TOXXIECTBEHHOCTH YaCTHII.
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4. CUMMETpUYHBIE U AHTUCUMMETPUYHBIC BOJHOBBIE (DYHKIIUU.
5. [Tpuniun 3anpeta [aynu
Tema 32:
1. 3arnoJIHEHUE aTOMHBIX COCTOSIHUI 3JIEKTPOHAMU.
2. DeKTpOHHBIE 000JIOYKHU H 1T01000JI0UKH.
3. DIeKTpoHHass KOHPUTyparusl.
4. [lepuonnueckasi cucTemMa 3JIEMEHTOB.
5. ITpaBuino XyHna. OCHOBHBIE TEPMbI aTOMOB.
6. TpaHcypaHOBBIE JIEMEHTHI. 2 4, 4 4 C.p
Tema 33:
I. PeHTreHoBCcKuME CIEKTPHI.
2. [Tepexo/ibl BHYTPEHHUX JIEKTPOHOB B aTOMaXx.
3. XapakTepucTUUECKOe PEHTTEHOBCKOE U3TyUCHUE.
4. 3akoH Mo3nu.
5. Dddexr Oxe
Tema 34:
1. Mougnekyia.
2. AnnabaTuyeckoe npuOInKEHUE.
3. MonekyapHbId HOH BOJIOPOA.
4. Monexkyna Bogopoza.
5. Teopus 'alitnepa-Jlonnona.
6. CnapuBaHue 3JIEKTPOHOB.
Tema 35:
1. TepMbl IByXaTOMHOM MOJIEKYJIBI.
2. XuMH4ecKas CBS3b.
3. KoBasieHTHast U1 MOHHAsA CBSI3U.
4, BanenTtHoCTb.
Tema 36:
1. KonebarenbHoe 1 BpamaTebHOE JBUKEHUE sAIep B MOJIEKYIaX.
2. CrHeKTphl 1ByXaTOMHBIX MOJIEKYJI.
3. BpaiarenbHble U Kosie0aTeNnbHbIe CIIEKTPBI MOJIEKYT
Tema 37:
1. DIEeKTPOHHO-KOJIe0aTeIbHBIN-BpaIlaTEeIbHBIN MEPEXO/I.
2. [TpaBuna oTOopa AJst AIEKTPOMATrHUTHBIX TIEPEX0JI0B B IBYXaTOMHBIX MOJIEKYJaX.
3. [Tpunimn @panka-KoHoHa
Tema 38:
L OnrTrueckre KBaHTOBBIE TEHEPATOPHI.
2. Masepsl u nazepbl
B pesynomame ycmnozo onpoca 3nanus, o0yuaiouezoca O4eHuaromcsa no cieoyouiei
wiKkane:

36anna, craBUTCS, €CIIM O0yUYaAIOIUHCS:

1) mnoxHO M3Naraer U3y4yeHHbIN MaTepual, 1aéT NpaBUIIbHOE ONpeaeeHne (PU3nIECKux

MOHSTHH;

2) oOHapyXHBaeT MOHMMaHUE MaTepualia, MOKeT 000CHOBATh CBOM CYXKICHUS, TPUMEHUTD
3HAHUS Ha IPAKTHKE, IPUBECTH HEOOXOAUMBIE PUMEPHI HE TOJIBKO MO YUeOHUKY, HO U

CaMOCTOATCIIbPHO COCTAaBJIICHHBIC,

3) wu3naraeT Marepual IOCIEI0BaTENbHO U PABUIBHO C TOYKU 3pEHUS HOPM JIUTEPATyp-

HOT'O A3BIKA.

26anna, craButcs, eciy 00yJyaromuncs 1aéT OTBET, YIOBIETBOPSIONIUI TeM ke TpeboBa-

HUSM, 4TO U JiIs1 6aiia «3», HO JTomycKaeT 1-2 ommoOKu, KOTOPBIE caM K€ UCIIPaBIsieT, U 1-2 Hemo-
‘-IéTa B IIOCJICOOBATCIIBHOCTHU U SI3BIKOBOM O(l)OpMJICHI/II/I n3jJ1aracMoro.
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1 6ann, craButcs, ecinu o0ydaromuncss OOHApYXUBAET 3HAHHE U TIOHUMAHNE OCHOBHBIX T10-
JIOKEHHMH TAaHHOM TEMBI, HO:
1) wW3nmaraeT MaTepua HEMOJIHO U JJOMYCKAeT HETOYHOCTH B ONPEACIICHUN TOHATHIH;
2) He yMeeT 10CTaTOYHO ITyOOKO U 10Ka3aTeIbHO 00OCHOBATH CBOU CY)KJCHMSI U IPUBECTU
CBOU IIPUMEDHI,
3) u3maraeT MaTepuall HeMoCIeA0BaTEeNbHO U IOIYCKAeT OIIMOKH B A3bIKOBOM OhopMIie-
HUH U3]1araeMoro.
0 6annoe, craButcs, eciiv o0yJaroIuiicss 0OHapykKMBaeT HE3HAHUE OOJIbIIEH YaCTH COOT-
BETCTBYIOIIETO pa3Jiesia U3y4yaeMoro MaTepuaa, J0MyCKaeT OMMUOKU B OPMYIUPOBKE.
basiel MOTyT CTaBUTBCS HE TOJBKO 33 €IMHOBPEMEHHBII OTBET, HO M 3a pacCpeJ0TOUEHHbIN
BO BPEMEHHU, T.€. 32 CyMMY OTBETOB, JAHHBIX CTYJICHTOM Ha MPOTSHKCHUN 3aHATHS.

5.2. Ouenounvie mamepuanvl 013 pyoexcHo20 KOHmpoasa. Pybesicnviii xonmpons ocy-
HIECTBIISICTCS TI0 OOJIee MIIM MEHEE CaMOCTOSATEIILHBIM pa3JieiaM — yd4eOHbIM MOIYJISIM Kypca U Tpo-
BOJIMTCS 110 OKOHYAHUU U3YYCHHS MaTepHalia MOy B 3apaHee YCTaHOBICHHOE BpeMsi. PyOeKHbIA
KOHTPOJIb MTPOBOJUTCS C IEIBIO ONPEEIICHHsI KaueCTBa YCBOSHHS MaTepualia y4eOHOrO MOIYJS B
nenoM. B Tedenue cemectpa mpoOBOJUTCS MPU mMAKUX KOHMPOIAbHBIX MEPORPUAMUA RO ZPAPUKY.

B kauectBe (hopMm pyOEKHOr0 KOHTPOJISI MOKHO HCIIOJIb30BAaTh TECTUPOBAHHE (ITMCbMEHHOE
WIH KOMITBIOTEPHOE), MTPOBEICHIE KOJUIOKBUYMa WJIM KOHTPOJBHBIX paboT. BeImomHseMbie paboThI
JIOJDKHBI XPaHUTBCS Ha Kadeape TeUeHWH y4eOHOro rojia M 1o TpeOOBAHUIO MPEIOCTABIISATHCS B
YrpapieHne KOHTpoJis kadectBa. Ha pyOekHbIE KOHTPOJIBHBIE MEPONPHUSATHS PEKOMEHIYETCSI BBI-
HOCHUTbH BECh IIPOrPAMMHBII MaTepua (BCe pa3/ienbl) MO JUCIUTLTHHE.

5.2.1. Konmponvuste padbomot 014 Karcoo2o Imana peiimunza
(koumponupyemasn komnemenyua OIIK-2):

Koumponvnas paboma Ne 1
buner Ne 1
1. OrpaHn4eHHOCTh 3aKOHOB KJlaccuueckor (u3uku B Mukpomupe. [Ipumeps! (CieKTpbl U3my-
YEeHHs aTOMa BOJIOPOJIa, TUCKPETHOCTh SHEPTHH aromMa). MUKpoMHUp U KBaHTOBas (pusmKa.
2. Teopus H.bopa 115t aToma Boiopojia. DHEPrusi aToMa BOJIOPO/Ia.

buner Ne 2
1. TerutoBoe n3nyuenue. 3akonsl Penes-/>xunca u Buna.
2. Ycnexu u Henocrarku Teopuu bopa.

buner Ne 3
1. KBants! nznydenus. @opmyna Ilnanka.
2. BonHoBas QyHKuMs U €€ craTucTH4ecKas mHTeprpeTanus. [IIOTHOCTh BEpOATHOCTH JIOKa-
JN3alUyU YacTULl.
buner Ne 4
1. ®otorddext. OnpiThl CTONIETOBA.
2. [TpyHUMNI HEONPENESICHHOCTH AJIs KoopauHaThl X U uMityibsca Px, sHepruu E u Bpemenu t.

buner Ne 5
1. ®oroaddext. YpaBHeHHEe DHHIITEHHA.
2. I'mnoresa Jlyn ne bpoitns. @opmyna ne bpoitns. Jlyanu3m KOpOyCKYJISPHBIX U BOJHOBBIX
CBOMCTB MUKPOYACTHLI.

buner Ne 6
1. ®oToHBI. DHEPrUs U UMNYJILC (HOTOHA.
2. Ypasnenue lllpeaunrepa mia ctaiiuoHapHbIX cocTosHu. Oneparop I'aMunbpToHA.
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buner Ne 7
1. KBantoBass Teopusi cBeta. DOTOHBI U €€ XapaKTEPUCTUKH.
2. Yactuna B ueHTpasibHOM Tosie. JKecTkui MIOCKui poTaTtop. A3uMyTaibHas BOJHOBAas
byHKIHS.

buner Ne 8
1. T'unoresa Jlyu ne bpoitna. @opmyna ae bpoins. [dyanu3m KopmyCKyJIsSipHBIX U BOJHOBBIX
CBOMCTB MUKPOYACTHLL.
2. Yactuua B neHTpaibHOM moie. [IpocTpancTBeHHBIH poTaTop. YTiioBas BOJHOBas (GyHKIHS.

buner Ne 9
1. IlpuHUMI HEONPEIENIEHHOCTH 1J11 KoopinHaThl X U uMityibca Px, sHepruu E u Bpemenu t.
2. KBaHTOBbIE uncIa AJiI COCTOSIHUSL JIEKTPOHOB B arome: n, [, my, mg U UX B3auMOCBs3H. Be-
JUYUHBI, OMpeAeNsieMble UMHU.

buner Ne 10
1. Cnektp aToma Bomopoaa. @opmyina banbmepa.
2. MoMeHT uMIyinbca 3JeKTpoHa B atome. OpOuTanbHOE KBAaHTOBOE YHCIIO L.

Koumponvnas paboma Ne 2
buner Ne 1
1. CnextpanbHble cepun atoMa Bogopoaa. @opmyna Punbepra.
2. BomHoBast pyHKIHS 9aCcTUIIHI B ICHTPAILHOM T10JIE B ChEepHUSCKUX KOOpauHaTax. PaqnanpHas
BOJIHOBasl DYHKIUS B CHEPUUECKUX KOOPAUHATAX.

buner Ne 2
1. OneiT Pezepdopaa. AnepHas moaens aToma.
2. IIpoekuust MOMEHTa UMITyJIbca. MarHUTHOE KBaHTOBOE YUCIIO 11;.

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

buner Ne 4
1. Teopust H.bopa st atoma Bojiopojia. DHEprusi aToMa BOJ0pO/a.
2. Hucno 31eKTPOHOB COOTBETCTBYIONIUX TJIABHOMY 1, OpOUTATIHLHOMY [ 1 CHUHOBOMY 11, KBaH-
TOBBIM YHCJIAM.

buner Ne 5
1. Ycnexu u Henocrarku Teopun bopa.
2. YrinoBas BoigHOBasi (YHKIUS JEKTPOHOB B aTOME BOJIOPO/A. YTIJIOBas MJIOTHOCTh BEPOSTHO-
CTH JIEKTPOHOB B aTOME BOAOPOA.

buner Ne 6
1. BonnoBas QyHKuMA U €€ craTUCTHYECKas MHTeprperauus. [IIOTHOCTh BEPOSITHOCTH JIOKa-
JU3AlMH YaCTHLL.
2. YcnoBusl 3al0JIHEHUS KBAHTOBBIX COCTOSIHMM atoma 3JieKTpoHaMu. [IpuHIMIBI MUHUMYyMa
sreprun u Ilaynu. 3anonHenue opOUTaNbHBIX sueek. [IpuHIIMN MakcuMyMa CIIMHa.

buner Ne 7
1. YpaBuenue lpeaunrepa ajist ctainoHapHbIX cocTosiHUNA. Oneparop ['amMmunbToHA.
2. Oneitel HITepua u I'epnaxa. CiiuH anektpoHa. KBaHTOBOE UnCIio ;.
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buner Ne 8
1. Yactuna B ueHTpainbHOM IMose. JKecTKuil IUIOCKUH poTaTop. A3MMyTallbHas BOJHOBAs
byHKIIHS.
2. I'unotesa Jlyn ne bpoiinsa. @opmyna ne bpoins. Jlyann3m KOpIyCKYJISIPHBIX M BOJHOBBIX
CBOMCTB MUKPOYACTHLL.

buner Ne 9
1. CuMBOIBI KBAHTOBBIX COCTOSIHUM 1 ; 25, 2p; 3s, 3p, 3d; 4s, ....Yucno
3JICKTPOHOB , 3aITOJIHSAIONIMX KBAaHTOBBIC COCTOSHHUA S, p,d ....
2. ®otorddext. YpaBHeHue DMHIITEHHA.

buner Ne 10
. llepnonnueckas cucrema snemeHToB J[.11.Mennaeneena.
. TertmoBoe u3nyuyenue. 3akonsl Penes-/[xunca u Buna.

N —

Koumponvnas paboma Ne 3

buner Ne 1
. OnbiTel HITepna u I'epnaxa. Criun snekTpoHa. KBaHTOBOE UnCIO M15.
. KanTel nznyuenus. @opmyia [Lnanka.

N —

Buner Ne 2
1. OrpaHu4eHHOCTh 3aKOHOB Kilaccuueckor (u3uku B MUKpoMupe. [Ipumepsl (CeKTphl U3Iy-
YEHUs aTOMa BOJIOPO/Ia, JUCKPETHOCTh SHEPTUU aToMa). MUKpOMUD U KBaHTOBas (pu3MKa.
2. Cnektp aToma Bojnopoaa. ®opmyna banbsmepa.

buner Ne 3
1. TermoBoe u3mydyeHue. 3akonsl Penesi-/I>xunca u Buna.
2. IlnanerapHas Mozienb aroma. Y croiunBocTh atoma. [loctynarst H.bBopa.

buner Ne 4
1. ®oroaddext. OnbiThl CTONETOBA.
2. BonHoBas (yHKIMS U €€ cTaTUCTHUYecKas MHTepnperanus. [IIOTHOCTE BEpOATHOCTH JIOKa-
JU3alUU YacTHULl.

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

buner Ne 6
1. CuMBOIBI KBAHTOBBIX COCTOSIHUI 15 ; 25, 2p; 3s, 3p, 3d; 4s, ....Yucno
AJICKTPOHOB , 3aMOJHSIOMINX KBAHTOBBIE COCTOSHHS S, p,d ....
2. CnekTpanbHble cepun aToMa Bogopoaa. @opmyna Punbepra.

buner Ne 7
1. Teopus H.bopa miist atoma Bogopoia. DHEPrusi aToMa BOJIOPOa.
2. Hucno 31eKTPOHOB COOTBETCTBYIONIUX TJIABHOMY 1, OPOUTATIHLHOMY [ I CHUHOBOMY 11, KBaH-
TOBBIM YHCJIaM.

buner Ne 8
1.0OpOuTanbHOE KBAaHTOBOE YHCJIO /M COOTBETCTBYIOIINE KBAHTOBBIE COCTOSHHS.
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2. KBanroBas Teopusi cBeta. DOTOHBI U €€ XAPAKTEPUCTUKH.

buner Ne 9
1. ®oToHBI. DHEPruUs U UMNYJILC (HPOTOHA.
2. OnsiT Pesepdopaa. SAnepHast Mozens aToma.

bunier Ne 10
1. Ycnexu u Henocrarku Teopuu bopa.
2. Ypasuenue lllpeaunrepa 1iig ctaimoHapHbIx coctosHui. Oneparop I'aMunbpTOHA.

5.2.2. Oyenounvle mamepuanvl: MUNOGbIE 3A0aUU 01 KAHCOO020 IMANA PEUMUH2A
(koumponupyemas komnemenyua OIIK-2):

Nel
DHeprus cBs3u 3JeKTpoHa B arome He paBHa 25,6 3B. HaiiT sHepruto, HeoOX0 UMYy 1715 yAaIeHUsS
000uX 3JIeKTPOHOB U3 3TOoro atoma. E1=-13,6 3B st atoma Bogopoaa.

Ne2
OnpenenuTth JUIMHY BOJTHBI A (POTOHA, UMITYJILC KOTOPOTO PABCH UMITYJIbCY aTOMa BOJIOPO/IA TIPH
temnepatype 300 K. Macca aroma Bogopoaa mu=1,2-1027 xr

Ne3
OrnpeaenuTb SJHEPTUIO ATIEKTPOHA aTOMa BOJIOPO/Ia, €CIIU paauaibHas BOJIHOBAS (DYHKITUS UMEET BHU]L

.
R(r) = Ae *r ,ap — paguyc GOPOBCKOIT OPOHUTEI.

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

Ne5
KBanrtoBeie uncna S u L aroma paBHbI cOoTBeTCTBEHHO | U 3. CKOJIBKO M KaKUX KBAaHTOBBIX uncen [
MO>XET UMETh aTOM.

Ne6
OnpenenuTb SHEPTHIO aTOMA BOJOPO/A, €CIIU paJraibHas BOJHOBAs (DYHKIIHMSI UMEET BUJT

R ( r) = Ae 20 (1 — ZLJ ,ao — paauyc 1-oii 60poBCOKiT OPOUTHI.
a

Neo7
[TocTpouTh SHEPTETUYECKUE YPOBHU aTOMA JIUTUSA B CUJIbHOM MarHUTHOM I0JI€ 111 COCTOSTHUI pr
2

nu3d
%

Nef
OnpenenuTh MOJHBII MOMEHT UMITYJIbCAa aTOMa C JIEKTPOHHOU KOH(pUTYparrei 2s22p1

Ne9
OnpeeuTh NOMHbI MOMEHT UMITYJIbCa aTOMA ¢ SIEKTPOHHOM KoH(uryparueii 1s*2p'3d!

NelO
[TocTpouTh 3HEpreTMdecKre YpOBHHM aToMa JIMTUS B CUJIBHOM MAarHUTHOM IIOJIE€ AJII COCTOSHUI
2sy2 ,2 Py, 1 Zp%

Nell
OnpenenuTs NOJHBIM MEXAHUYECKUH MOMEHT aTOMa HaTPHUsl C BAJIEHTHBIM 3JIEKTPOHOM B COCTOSIHUU
n=5
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Nel2
OnpenenuTh MOJTHBIA MEXaHHYSCKUI MOMEHT aToMa Kajlusl C BAJICHTHBIM 3JICKTPOHOM B COCTOSTHUU
n=4.

Nel3
B cniextpanbHOIi cepun aToMa BOJIOPO/1a U3BECTHBI IJIMHBI BOJH TpeX JuHuii: 97,26; 102, 58; 121,57
HM. OnpeieNIuTh JJIMHBI BOJH APYTUX JUHUN CIEKTpa.

Nel4
OrnpeaenuTsb MOJTHBIA MEXaHMYECKU MOMEHT aTOMa HaTpUsl C BaJICHTHBIM 3JIEKTPOHOM B COCTOSIHUH
n=3

Nel5
OnpenenuTh YHEPreTUYECKHEe YPOBHHU aTOMa JIMTUS B CHJIBHOM MAarHMUTHOM TIOJI€ JIJISi COCTOSTHUM
2sy2 ,Zpy2 u Zp%

Nel6
OrnpeaenuTh MOJHBIA MEXaHUYECKU MOMEHT aTOMa HaTPUsl C BaJICHTHBIM 3JICKTPOHOM B COCTOSIHUH
n=4

Nel7
Onpenenutb, Kakhe U3 MEPEYUCICHHBIX TEPEXOJ0B 3alpelieHbl NpaBWIaMH  Tepexoja

2D% - 213%,3102 - 25% u’F, — °P,

Nel8
Onpenenutb, Kakue €3 TEPEUMCICHHBIX TIEPEXOJOB  3alpelleHbl MPaBUIIOM IEepexojia
2 2 3 2 3 3
D, »>°P,,°P—>°S, un°F,—>"P,
% Yo Yoo 78 2

Nel9
Pabora BeIxoma anektpoHa nutusa 2,46 3B, a kpacHas rpanuna Qoroaddexra nesus 6,39 HM.
Onpenenuth KpacHyto rpanuily ¢potosddexra IuTHs, eciau padboTy Bbixoaa nesus 1,62 3B.

Ne20
Haiitu HanOomnee BeposTHOE pacnpeiesieHue 3JIEKTPOHa OT Apa aToMa BOJAOPOAA, €CIIU pajnaibHas

BomHoBas dynkims R(r)=Ae *r’

Ne21
[TocTpouTh 3HEpPreTHUYecKre YPOBHH M CIEKTPAJIbHbIC JIMHUM aTOMa HATpHUsl C y4E€TOM TOHKOM
CTPYKTYpHI JUIsl Iepexojia U3 COCTOsIHUS 3S B 3p

Ne22
Bpruncauth pa3HOCTh IJIMH BOJH MEXAY FOJOBHBIMH JUHUAMU cepuil banemepa u Jlaiimana nms
atoma Bogopoaa R=1,2:10" m..

Ne23
[TocTpouTh >HEpreTUYEeCKWe YPOBHH U CIEKTPAJIbHBbIC JIMHUM aTOMa JIUTUS C YYE€TOM TOHKOM
CTPYKTYPBI U1l COCTOSIHHM 3S3p.

No24
CKONBbKO CHEKTPalIbHBIX JTUHHUHM OyAeT UCIYyCKaTh BOAOPOJ, KOTOPBIA BO3OYXKICH J0 dHEpreTude-
CKOro ypoBHs n=4?

No25
KBanrtoBsbie uncna S u L paBHBI cOOTBETCTBEHHO 2 U 4. CKOJIBKO M KaKWX KBAaHTOBBIX YK CEN | MOKET
UMETh aToM?

Ne26
Ornpenenutb MaKCUMaJIbHbI MEXaHUYECKUIT MOMEHT HaTpUsl C BAJICHTHBIM AJIEKTPOHOM B COCTOSI-

HUHU n=4.
No27
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OHpGI[CJII/ITB OHCPICTUYCCKHUC YPOBHH aTOMA HATPHUA B CUJIBHOM MArHUTHOM IIOJIC JJIA COCTOSTHUM

3S,,,3P,,,3
AV R
Ne28
Onpenenutsb MONHBII MEXaHUYECKUM MOMEHT HATPHsI C BAJICHTHBIM JIEKTPOHOM B COCTOSIHUU N=5
Ne29

KakoMy ajieMeHTy MpUHAJICKHUT BOJOPOAOINOMOOHBIN CIIEKTpP, JAJIUHBI BOJIH JIMHUNA KOTOPOTO B 4
pa3a Kopoue, 4eM y aroma Bojiopoaa’?
Ne30
OmnpesienTh NOMHBIA MOMEHT HMITYJIbCA aTOMA C NEKTPOHHOMN KoHdurypanueii 2s'2p3d!
Ne31
Haiitu nHauboyiee BepoATHOE pacCTOSHHME OJJIEKTPOHA OT sApa aToMa BOJOpOJA, €Clu

\
v (r)=Ae **r* ao— panuyc nepsoit GopOBCKOi OPOUTHI, A — IOCTOSHHAS

Ne32
Haiitu Haubonee BCPOATHOC pPACCTOAHHUC DJJICKTPOHA OT AApa aroMa BOAOpOJda, CCIU

r

w (r)=Ae *r? ao— panuyc nepBoii GopoBCKOii OPOUTBI, A — IOCTOSHHAS

Kpumepuu chopmuposanus ouenoxk no 3a0anusam Ona camoCmosamenvHoi pabomol cmy-
OeHma (munoevie 3a0aHuu):

«omauunoy (_S OaJIoB) - 0O0yYAOIIUIICS TIOKa3all ITyOOKHE 3HAHUS MaTepHaia 1o IMOCTaB-
JICHHBIM BOITPOCAaM, TPAMOTHO, JIOTUYHO €r0 M3JIaraeT, CTPYKTYPUPOBAI M Jie-TaJIM3UpoBai HHMOp-
Maruio, nu3berast MpoCcTOro MOBTOpeHHs MH(popMaMy U3 TeKcTa, HHpopMaIus mpei-cTaBlieHa B Iie-
pepaboranHOoM Bujie. CBOOOIHO UCTIONB3YeT HEOOX0UMbIe (POPMYJIbI IIPU PEIICHUH 3a/1a4;

«xopowoy (_3  6amna) - oOyJaronuiicss TBEpI0 3HACT MaTepuai, TPaMOTHO €ro M3JaraeT, He
JIOIYCKAeT CYIIECTBEHHBIX HETOUHOCTEHN B MPOLIECCE PELICHUS 3a/1ay;

«yooeremeopumenvroy (_1-2  6amioB) - 00yJaronuiicss UMeeT 3HaHUS OCHOBHOTO MaTepuasa
0 MOCTAaBJICHHBIM BONpPOCaM, HO HE YCBOMJI €ro JieTaleH, IOMYCKaeT OTAENbHbIE HETOUHOCTH NpH
pelIeHn  3a1ay;

«neyooenemeopumensvro» (0 6auIoB) — 00y4JarOMIMIACS 10MycKaeT rpyOble OIMOKY B OTBETE
Ha MOCTABJICHHBIEC BONPOCHI U TPH PEIICHUH 3371ad.

5.2.3. Ouenounvie mamepuanvi: Tunosvie mecmogule 3a0anua no ducyuniune (KOHmMpPoIupyemas
komnemenyua OIIK-2). Ilonnbiit nepeuens mecmosvix 3adanuii npedcmagnen ¢ JOUC —
http://open.kbsu.ru/moodle/course/view.php ?id=1249

Tecm — cuctemMa CTaHAAPTU3UPOBAHHBIX 3aJlaHUM, MO3BOJIAIONIAsT ABTOMAaTH3UPOBAaTh MpO-
LHEeAypy U3MEpPEHUs YPOBHS 3HAaHNUI U YMEHUH CTYJICHTA.

Nmeercs O6ank TecToB, mporeAmuii skcrneptusy. bank cogepxur 6omnee 300 tecto. Te-
CTUPOBAHUE CTYJIEHTOB ITPOBOJIUTCS 3 pa3a B CEMECTP IO pacnucaHuio. KomtokBuyMm npoBoaurcs 3
pasa B cemMecTp.

1.  KT=I
CBH3L MC)KI[y KBAHTOBBIMU UHUCJIIaMU N U f .
O f=1,2,...n O £ =0,+1,...,+n
O f=o0,1,..,n1 0O f=1,2,....n1
2. KT=I
KBaHTOBOC qUuCIIO0 HpOCKI_[I/II/I CIIMHa BHGKTpOHa ms HpI/IHI/IMaeT 3HAYCHUA.
00,1,2,3, ... O 1/2,3/2,5/2, ...
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0 -1,-2,-3,... 0 -172, %

3. KT=1
JI1g n=3 BO3MOXHBI CJIEIyIOIINE 3HAaUEHUs ¢ U m,:
U¢=123 m =+1,£2,£3 0 ¢=0,12 m,=0,£1,£2
U¢=0,13 m =0,£1,£3 Ue=12 m=%1,+£2

4. KT=I

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

Vi J15 17 J19

O —* 0 —n 0 —n 0 —n
2 2 2 2

5. KT=1
Hopmanehsiit 23gdexT 3eeMana UMeeT MECTO, KOT/Ia aTOMapHBINA ra3 HAXOJUTCS 1O IeHCTBHEM:
L] o4eHb CHIIBHOTO MarHUTHOT'O TTOJIS L] oueHb c1a00ro MarHUTHOTO MOJIS
L] mepeMEeHHOr0 MarHUTHOTO TTOJISI L] cHIIBHOTO AIICKTPUUECKOTO MOJISt

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

7. KT=1

VY 3aMKHYTOH 000JIOYKHM MOJHBIN OpOUTAIBHBIHN, HOTHBIN CIIMHOBBIN U MOJHBIH MEXaHUYECKHH MO-
MEHTBI PaBHBI:

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

+ +
3Hepr1/151 OTpbIBA 3JICKTPOHA OT NOHA He (3Hepr1/151 HOHU3allun He ), HaxoJdamerocs BO BTOpOM

BO30YKJEHHOM COCTOSIHHH (B 9B) (|E1| =13,6¢V):

1 10,24 L 8,14 ] 6,04 1 4,12
9. KT=2
MaxkcumanbHOE YHCII0 OJICKTPOHOB B COCTOSAHHHU C I''TaBHBIM KBAHTOBBIM YHCJIOM n=3:
L] 18 L] 16 Ll 20 Ll 12
10. KT=1
DHeprusi HOHU3auu atoma Boaopoia Euox B IepBOM BO30YKIeHHOM cocTosiHuH (n=2) (B 3B):
L] 64 L] 10,2 L] 34 ] 18
11. KT=1
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N

=1/2) xpanro-

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

BbIMHU YUCJIaMU:

O (+0, O (L @ [0t ofl-1,

N

12. KT=1

HpOCTpaHCTBCHHOC KBAaHTOBAHUC IIOJIHOT'O MOMCHTa HMMITYJIbCa 3J'ICKTpOHHOI71 o0oyioukn atroma J
COCTOMT B:

| AUCKPETHOM U3MCHCHUU I10 BEJIMYHUHE

L] HCIIPCPHLIBHOM U3MCHCHHUH 110 BEIIMYUHC

| AUCKPETHOM U3MCHCHUHU OPHUCHTAIIUU J B IIPOCTPAHCTBE
L] HCIIPCPBIBHOM U3MCHCHHHU 110 HAIIPABJIICHUIO

13. KT=1

HOJ'IHOMy MOMCHTY UMIIYJIbCA JJICKTPOHA ? fi COOTBETCTBYCT MUHHUMAJIbHOC BHYTPCHHCC KBAH-

TOBOE YHCIIO j:

0 % Ll 52 Ll 372 L1 772
14. KT=1
B onpitax IlItepna u I'epnaxa mo onpeaeneHno MAarHUTHOTO MOMEHTa aToOMa ObLTH MCIIOJIb30BAHBI:
[ IMocTossHHOE MarHUTHOE TIOJIE L] ITocTostHHOE 3IIEKTPHUYESCKOE MOJIe
L] CuiibHO HEOTHOPOTHOE MATHUTHOE TIOJIC L] CuipHO HEOTHOPOAHOE IEKTPHUYECKOE TI0JIe
15. KT=1
Cornacno npunIumny 3amnpera [layau B 01HOM KBAaHTOBOM COCTOSIHUM MOTYT HaXOJIUTHCS:
L] nmBa anmekTpoHa L] onuH a5ekTpoH L] Tpu amekTpoHa [] gerbIpe 3neKTpOHA
16. KT=1

CornacHo npuHuuny 3amnpera [laynn B COCTOSHUM C TOJHBIM HAaOOpPOM KBAHTOBBIX YHCEN
{n, £, my, ms} MOT'YT HaXOJUTbCS:

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

TloJHAs SHEPTHs SMEKTPOHA B OCHOBHOM COCTOSHUH BOZIOPOJIOTonobHoro noxa 1€ " (B)
(|E1| =13,6¢V):
0 -272 [0 -44.6 O -60,4 [ -54.4
18. KT=2

Pannyc opouTtsl a51ekTpoHa Bo30yk1eHHOTo aTtoma Bojopojaa ¢ n=100 coctasnser (B cMm)  (11=0,053
HM):
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00,5310 00,5310 [J0,5310° [00,5310°

Kpumepuu ¢hopmuposanus ouyenoxk no mecmoevim 3a0aHuiIM:
(5 6amToB) — MOTy4ar0T O0YYaIOIIUECS C MPABUIBLHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC BOTIPOCHI.
Beimonneno 90 - 100 % npeniokeHHbIX TECTOBBIX 3aJaHUI;
(4 6anna) — mory4aroT 00ydJaromrecs ¢ MPaBIIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC BOTIPOCHI —
70-89 % ot 06111er0 00beMa 3aJaHHBIX TECTOBBIX 3aJaHMIi;
(3 6anna) — mory4aroT 00ydJaromuecs ¢ MPaBIIIbHBIM KOJTHYECTBOM OTBETOB Ha TECTOBBIC BOIIPOCHI —
50 —69% ot o6111ero 00beMa 3aJaHHBIX TECTOBBIX 3aJaHMIi;
(2 6amna) — momyyaroT 00y4aromuecs ¢ MPaBUIbHBIM KOJTMYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI —
Menee 30-49 % ot o0miero o0LeMa 3aJaHHBIX TECTOBBIX 3aaHUMN.
(1 6amn) — momy4aroT oOy4aronirecs ¢ MpaBUIHLHBIM KOJTHYECTBOM OTBETOB HA TECTOBBIC BOIPOCHI —
Mmenee 10-29 % ot o0miero o0beMa 3aJaHHBIX TECTOBBIX 3aaHUMN.

3.3. Ouenounvie mamepuaivt 014 RPOMEHCYNIOUHOU AMMECHAUUU
(konmponupyemas komnemenuusa OITK-2)

Llenvio npomedxcymounvix ammecmayuii IO TUCUMIIIIMHE SIBJISETCS OLIEHKA KauecTBa OCBOE-
HUS TUCIMIIIMHBI 00YJatOITMHUCH.

IIpomesxyTouHas aTTecTanys npeJHa3HayeHa 11l 00bEKTUBHOTO NOATBEPKICHUS U OLICHU-
BaHUS JIOCTUTHYTBIX DPE3YJIbTaTOB OOYUYEHHs IOCIE 3aBEpIICHUS H3y4eHHs TUCHUILTHHBI. Ocy-
IIECTBIIAETCS B KOHIIE CEMECTpa U IPECTaBIsIeT COOON UTOTOBYIO OLIEHKY 3HAHUM 1O AUCLUIIIMHE B
BUJIC TIPOBE/ICHUS 3aUeTa.

IIpomesxyTouHas aTTecTalys MOXKET IPOBOJUTHCSA B YCTHON, TUCBMEHHON opme, U B hopme
TecTUpoBaHus. Ha npomexxyTounyro aTrectanuto orBoauTes A0 30 6amios.

5.3.1. Bonpocwt K 3K3ameHny no oucyuniune
Koumpoaupyeman komnemenuyusa OIIK-2

1. ®uzuka mukpomupa. OrpaHHYEHHOCTh 3aKOHOB KJIAacCHUecKOM ¢u3uku. Muxpomup u
KBaHTOBas (hU3UKA.

2. TennoBoe u3nydenue. 3akoHsl Penes-JxuHca u Buna. KBantel msnydenus. ®opmyia
[1nanka.

3. ®oroapdexr. OnbiTel CTONETOBA. YpaBHEHHE DUHIITEHHA.

4. Dddext Komnrona. PaccessHue s35eKTpoOMarHiTHOTO U31y4YEHUs Ha TTOKOSIIIEMCS DJIEKTPOHE.
KoMIIOTOHOBCKUI CIIBUT IJIMHBI BOJIHBI.

5. ®otoHbl. DHEPrus U UMITYJIbC (HOTOHA.

6. I'mnotesa JIyn ne bpoiins. ®opmyna ae bpoitis.

7. OmnsiTel JleBuccona-/Ixxepmepa, Tomcona u TaprakoBckoro, Cymmna, bubepmana u ®ab-
pHKaHTA.

8. TlpuHuuMn HeompeaeIeHHOCTH Al KOOpAUHAT U umnyibca (X u Px), snepruu u spemenu (E u
t) u ap.

9. Atom Bomopona. CrieKTpaJibHbIE CEPUH aTOMa BOJIOPO/IA.

10. Ombit Pezepdopna. SAnepHas moaens aroma. Y CTOHYMBOCTD aTOMa.

11. Iloctynatel H.bopa. KBanTOBaHME MOMEHTA UMITYJIbCA IIEKTPOHA.

12. Teopust H.bopa s atoma Bo10po/ia U BOJOPOIONIOA0OHBIX aTOMOB. Y CIIEXH U HEJIOCTATKH
Teopuu bopa.

13. Onbitel @panka u ['epra. [loreHnman Bo30yx1eHUS 1 HOHU3ALIUU aTOMA.

14. WNnaTepnperanusi BOJIHOBON (YHKIIUH.

15. Onepatopsl pusnveckux BearnuuH. OnepaTopsl UMITyJibca U ['aMuIbToHA.

16. Ypasuenue lllpeaunrepa 11t CTalMOHAPHBIX COCTOSTHUN. DHEPTHs U BOJHOBasK (DYHKITHSI.

17. Yactuma B 6€CKOHEYHO TTyOOKOH MOTEHINAIBHOM SIMe.

18. IIpssMOyTOJIbHBIN MTOTEHITUATBHBIN Oapbep. TyHHENbHBIN dYDPEKT.
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19. I'apmonmnyeckuii ocuusuiarop no treopun lllpenunrepa.

20. XKectkuit muiockuii potatop. [IpocTpancTBeHHBIN poTaTop. YTIIOBas BOJHOBAs (DYHKITHSI.

21. MomenT umnynbca anekTpoHa. [IpoctpancTBeHHoe KkBaHTOBaHUE. KBaHTOBBIE uncna [ u my.

22. Atom Bogopoaa 1o teopuu lllpenuurepa. YpoBHU SHEPTUM U TJIABHOE KBAHTOBOE YHUCIIO 7.

23. PagnanpHast BoJIHOBas (YHKLHUS, PACHpEIeNICHHE MJIOTHOCTH BEPOSITHOCTH AIJIEKTPOHOB B
aToMe BOJIOPOJa.

24. CriekTpsl aTOMa BOAOPOAA ¥ BOAOPOAONOJ00OHBIX HOHOB.

25. MexaHn4ecKuii 1 MarHUTHBIM MOMEHTHI aTOMA.

26. OnsiTel LTepna u I'epnaxa. Cnun 3nexkTpoHa. ClIMHOBOE KBAaHTOBOE YUCIIO Mis.

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

28. Bogopoaonogo0Hbie aTOMBI. ATOM IIETOYHBIX METAJUIOB. DHEpreTuueckue ypoBHH. KBaH-
ToBbIC uncna n,lum;. [lonpaBku Punbepra (kBaHTOBBIC ACHEKTHI).

29. CrieKTpsl aTOMOB IIETOYHBIX MeTaIIoB. [IpaBmiio oTOopa.

30. Atom B marHuTHOM 1osie. Dddext 3eemana. Muoxurens Jlanze.

31. MHoroanekTpoHHbIe aTOMbl. KBaHTOBBIE COCTOSIHUS uepes n, [, ny u ms.

32. IIpyHIMn TOXAECTBEHHOCTH 4acTull. CHMMETpUYHbIE M AHTUCHUMMETPUYHBIE BOJHOBBIC
¢yskuuu. [punnun [Taynu.

33. ®duznyeckue OCHOBBI Nepuoandeckor cucteMbl sieMmeHToB J[.M.Menpaeneesa. Ilpunuun
MUHHMYMa SHepruu u npuHoun [laynm. DnekTpoHHBIe clIou B 000JI0YKH aToMa, UX 3aroJ-
Henue. [Ipunuun XyHna.

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

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

36. XapakTepuctuueckue uznydeHus. CeKTpajJbHbIE CEPUH.

37. YpoBHM 3Hepruu aroma reiusi. CUHIJIETHBIE U TPUILIETHbIE TepMbl. CIIMHOBBIE BOJHOBBIE
byHKINN.

38. Monekynsbl. Tunsl cBsi3u. MonekynspHas cBsi3b. loHHas CBS3b.

39. Monekyna Bogopona. KoBaneHTHas CBA3b.

40. BpamateabHble CIIEKTPBI MOJIEKYI.

41. KoneOaTenbHble CIEKTPBI MOJIEKYI.

42. Ontuyeckue KBaHTOBBIE TeHepaTophl. [IpuHIum paboTel 1a3epoB.

43. JluamaraeTusmM, mapamMarHeTusm, (hpeppoMarHeTusm.

5.3.2. 3a0auu k 3x3ameny no oucuyunune Konmpoaupyemas komnemenuus OIIK-2
Nel
DHeprus cBs3U dNeKTpoHa B arome He paBHa 25,6 3B. Haiitu sHEepruro, HE0OX0IUMYIO s YAaIeHUs
000uX 2JIeKTPOHOB U3 3TOor0 atoma. E1=-13,6 3B st atoma Bogopoaa.
Ne2
OnpenenuTs Hepruto cBssu 2s' smextpona Li, ecnm xBanToBbii gedext o(0)=0,41.
Ne3
OrnpeaenuTs YHEPTUIO HIICKTPOHA aTOMa BOJIOPOIa, €CITU paguaibHasi BOJHOBAs () YHKIIHS UMEET BT

R ( r) = Ae_T% r ,ao — paguyc OOpPOBCKON OpOUTEHI.

n
Neq

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

OnpeeuTh NOMHbI MOMEHT MMITYJIbCa aTOMa C HJIEKTPOHHOM KoHdurypauueit 1s%2s' 2p?.
Ne6

OnpeneuTh NOMHbI MOMEHT MMITYJIbCa aTOMa C 3JIEeKTPOHHOM KoHdurypanueii 1s*2p*3s!.
Ne7

[TocTpouTh 3HEpPreTUUECKNE YPOBHU aToMa JUTHUs Uit coctosiHuid n=4 u [=0,1,2,3.
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Ne8
OnpenenuTb SJHEPTUIO U MOJIHBIM MEXaHUYECKUH MOMEHT aToMa HaTPHsl C BAJICHTHBIM AJIEKTPOHOM B
COCTOSIHMM N=5.

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

Nel(
Onpenenutb, Kakue U3 MEPEUHCICHHBIX IEPEXOA0B 3alpelleHbl MpaBmwioM mnepexona 4d—3f,
4d—3d, 4d—2p, 4d—>3s

Nell
PaGoTa BeIXO1a AnekTpoHa 1e3us 1,62 3B, a kpacHas rpanuna gororddexra mutus 426 am. Ompe-
JEUTh KpacHYIo rpanuily Gorodddexra 1e3us, eciiu padoTy BeIxoa utus 2,46 3B.

Nel2
Haiitu Hanbostee BeposATHOE pacpe/ielIeHHE JISKTPOHA OT sJIpa aToMa BOJIOPO/Ia, €CITU paTruaIbHAS

r

BOJIHOBas QyHKIMA R (r) =Ae *r®

Nel3
[TocTpouTh >HEPreTUUECKHE YPOBHM M CHEKTpaJbHBIC JIMHUM aToOMa HaTpusi 0e3 ydeTa TOHKOMN
CTPYKTYpHI Ut cocTossHus 3s3p3d.

Nel4
BLIYMCINT Pa3HOCTh JJIMH BOJH MEXIY TOJOBHBIMM IMHUAMH cepuil Banbmepa u Jlaiimana ms
aroma Bojoposa. [loctosunas Pun6epra R=1,2-10" m'.

Nel$5
[TocTpouTh 3HEpreTMYECKUEe YPOBHU M CIIEKTpajibHbIE JMHHUM aToMa HaTpus Oe3 ydera TOHKOH
CTPYKTYpHI JUIs cocTossHui n=3 u /=0, 1, 2.

Nel6
CKOJIBKO CHEKTPaJIbHBIX JHHHUNA OYJET MCIYCKaTh BOJOPOJ, KOTOPBIH BO30YXICH JIO0 dHEpreTude-
ckoro ypoBHst n=4. [TIoCTpOHUTb YepTEK.

Nel7
Onpenenuth MaKCUMAaTbHBIA MEXaHUYECKUH MOMEHT HATPHS C BaJCHTHBIM JIEKTPOHOM B COCTOSI-
HUU n=3 ¥ BO3MOXKHBIC €TI0 MTPOCKIIHH.

Nel8
OnpenenuTh SHEPreTUYECKHEe YPOBHU aTOMa HATPHsl B CHJILHOM MAarHUTHOM TIOJIE JJIi COCTOSTHUMN
3s3p3d4s.

Nel9
OnpenenuTb MakCUMaJIbHBI MEXAHWYECKUN MOMEHT HATpUs C BAJIEHTHBIM 3JIEKTPOHOM B COCTOSI-
HUH N=3.

Ne20
OnpenenuTh MaKCUMANbHBI MOMEHT HMITYIbCa aToMa C DJIeKTPOHHON KoHpurypauuei 1s?
2522p?3s!.

Ne21
[TocTpouTh >HEpPreTHYECKUE YPOBHU M CIIEKTpalbHbIC JMHUM aToMa HaTpus Oe3 ydera TOHKOH
CTPYKTYPHI 7151 coctostauii n=3 u [ =0, 1, 2.

Ne22
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CKOIIbKO CTIEKTPaTbHBIX JIMHUK OyAeT UCIyCcKaTh aTOM HATPHs, BAICHTHBIA AJIEKTPOH KOTOPOTO
BO30YKJICH J10 SHEpreTH4eckoro ypoBHs n=4 (/=0,1,2).

No23
OnpenenuTts JIMHY BOJIHBI A (POTOHA, UMITYJILC KOTOPOTO paBEH UMIYJIbCY AIEKTPOHA C SHEPTHUEit 2
k3B. Macca anektpona m,=9-10! xr, 1 3B = 1,6:10""° Ix.

No24
Onpenenutb, Kakue U3 MEPEUMCICHHBIX IEPEXOA0B 3alpelleHbl mpaBuwioM mnepexoaa 4d—3f,
4d—3d, 4d—2p, 4d—3s.

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

No26
DHeprusi CBsI3U OJTHOTO U3 JIEKTPOHOB B atome He paBHa 25,6 3B. Haiitu snepruto, He00X01UMYIO
JUTSL yAaJeHus: 00OMX 3JIEKTPOHOB U3 ATOTO aToMa.
E1=-13,6 3B ns atoma Boziopoa.

Ne27
CKOJIBKO CHEKTpaJbHBIX JUHUN Oy/IeT MCITyCKaTh aTOM BOJOPOJA, KOTOPBIM BO30YXKIEH 0 dHEP-
FEeTUYECKOTO YpOBHA n=47?

No28
Onpenenuts YHEPTHUIO AIEKTPOHA aTOMa BOJIOPOa, €CIIU paralibHas BOJIHOBAs (PYHKINS UMEET BU

.
R, (r)=Ae **r* ao— panuyc GOPOBCKOIi OPGHTBL.

Ne30
[TocTpouTh PHEPrETUUECKUE YPOBHH U AJICKTPOHHBIC JIMHUH aTOMa HaTPHUS B CHIIbHOM MarHUTHOM
noJie JyIst coctosinuid 3s3p3d.

Ne31
Onpenenuth OpOUTANBLHBIA MOMEHT JJIGKTPOHA aTOMa BOJIOPOJA, €CIU pajralibHas BOJHOBAs

Gyskuus R, (r)=Ae o3

Ne32
[TocTpouTh SHEpreTHYecKHe YpOBHU U CHEKTPaJbHbIE JUHUM aroma JUTUs 0e3 ydeTa TOHKOM
CTPYKTYPBI JUIsl COCTOSAHUS 252p3s3p.

Ne33
Pabota BbIxO#a snextpoHa Hatpus 2,01 3B, a kpacHas rpanuna ¢orosddexra nesus 640 HM.
Onpenenuts KpacHyto rpanuiy ¢porodddexra HaTpus, ecinu padboTa Beixoja 1e3us 1,62 3B.

5.3.3. Bunemul Kk IK3ameny, Konmpoaupyemas komnemenuus OIIK-2

Buier Ne 1
1. KopnyckynsipHo-BoHOBOM ayanusMm. Mneu u hopmynst ne-bpoins.
2. IlpoctpancTBeHHBIH poraTop. CBONCTBA MOMEHTa KOJIMYECTBA JIBUXKEHUS. YTJIOBas BOJHOBas
¢ynkuus. [Ipoekuns MOMEHTa KOJIMYECTBA ABUKEHUS U KBAApaT MPOSKIUH.
3. 3amaua.

Bbuser Ne 2
1. ATOMBI IETOYHBIX METAJUIOB. DHEPreTUYECKUE YPOBHH.
2. Onwithl JleBuccona-/[xepmepa, Tomcona u TapTakoBCKOTO.
3. 3angaua.

Bujaer Ne 3

1. Yactuna B neHTpaabHoM noJie. [lmockuit poratop.
2. Onbrtel HTepHa u I'epnaxa. CivH 351€KTpoHA.
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3. 3anaua.
Buier Ne 4
1. Ypasuenue lllpeaunrepa mis atoma Bogopoa. PaguansHast BOHOBas (QyHKITHSL.
2. Marautsbiii MOMeHT aToMa. OmnbiTel [lTepra u ['epnaxa. CrivH 31€KTpOHA.
3. 3anaua.

Bbuser Ne §
1. KBaHnTOBBIC COCTOSIHUS M BOJIHOBasi (PyHKIIMS aToMa Bojopoja. KBaHtoBele uncna n, [, m; u ux
(bu3nUecKuil CMBICII.
2. Onsitel Pezepdopaa. Anepuas moaens atoma. Y CTOWYMBOCTE aTOMA.

3. 3anaua.

Buaer Ne 6
1. Ypasuenue lpenunrepa nst HEHTPAIBHO — CUMMETpUYHOTO ToJis. Jlamiacuan B chepuyeckux
KOOpPJIMHATAX.

2. OcHOBBI KBaHTOBOM Teopuu. BonHoBas ¢ynkuus. MHTepnperanys BOIHOBON QpyHKIINH.
3. 3agaua.
Buier Ne 7
1. Onsitel Pesepdopna. Popmyna Pesepdopaa niast ceueHus paccesHusl 3apsHKEHHBIX YacTHIl HA
sape. Ananu3 onbiToB Pesepdopra.
2. YpasuHenue lllpeaunrepa ans craliMOHapHBIX cOCTOSIHUNA. OnepaTop UMITYNbca, OIepaTop SHep-
MM — TAMHJIbTOHHAH.
3. 3agaua.

Bbuier Ne 8
1. Tumns! cBsi3elt aTOMOB B MOJIeKyJ1ax. BpamaTenbHblil CIEKTp MOJIEKYJIbI.
2. 3acTpoiika 37eKTPOHHBIX 000JI04€K aTOMOB B COOTBETCTBHUHM ¢ MpuHLIMNOMH [laynu u MunnMyma
DHEPTHH.
3. 3agaua.
Buser Ne 9
1. Cnextpsl atoma Bogopoza. Cepuu Jlaiimana, bansmepa, Ilamena, bpakera, [1pynna u Xamopu.
2. Ddodext 3eemana.
3. 3apaua.

buser Ne 10
1. Omnbitel @panka u ['epua. [lorenmansl Bo30yXI€HUS 1 HOHU3AIHMH.
2. ®u3uyeckrue OCHOBBI IOCTPOEHMS] TMepuoanyeckoil  cucrembl  snemeHToB J[.M. Men-
JIeJIeeBa.
3. 3amaua.
Buaer Ne 11
1. ®oToapdexT u ero 3aKOHOMEPHOCTH. Y paBHEHHE DIHIITEHHA.
2. OpOuTanpHble U CIMHOBBIE MArHUTHBIE MOMEHTHI JIEKTPOHA B aToMe. BekTopHas Mojienb aToma.
3. 3amaua.

Buaer Ne 12
1. O6mee pemenne ypasaenus Llpeaunrepa 1 aroma Bogopoaa. PaauanbHas BoaHOBas (PyHKITHUS.
DHeprus aroMa BOJI0POa.
2. 3anonHEHUE 3IEKTPOHAMH KBAaHTOBBIX COCTOSIHUNA. DJIEKTPOHHAs CTPYKTypa aroma ¢ Z=31.
3. 3amaua.
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Buier Ne 13
1. Yactuma B npsAMOYTroIbHOM OECKOHEYHO BBICOKOH MOTEHINAIBHON sIME. DHEPreTHYECKIE YPOBHH
¥ BOJHOBAs (PyHKIIHSI.
2. Ontnyeckue KBaHTOBBIE reHepaTopsl. [IpuHImm paboTsl 1a3epos.
3. 3apaua.

bujer Ne 14
1. Knaccudeckass 1 KBaHTOBasi MHTEPIIPETAIUs TMaMarHeTu3Ma, apaMarieTusMa u geppoMarte-
TH3Ma.
2. 3acTpoiika AJIEKTPOHHBIX 000JIOYEK aTOMOB B COOTBETCTBHHM ¢ NpuHIUNaMu [laynu, MuHUMyMa
SHEPIUHU U NpaBuiia XyHa.
3. 3amaya.

Buaer Ne 15
1. ®oroaddext. OnbiTer CToNeToBa. YpaBHenue DitHmTeiHa 11 poTorddexTa.
2. CriekTpasbHbIE CEpHH aTOMOB IIEIOYHBIX MeTaJUTOB. CIIEKTPhI aTOMa JINTHSL.
3. 3apaua.

Buuer Ne 16
1. ITonyyenune peHTreHOBCKUX Jyued. CreKTpbl peHTT€HOBCKOTO M3NTyueHus. 3akoH Mo3zinu.
2. CrieKTpbl aTOMOB IIEJI0YHBIX MeTaJUTOB. [IpaBmia oroopa.
3. 3agaua.

Buaer Ne 17
1. YpaBuenue llpenunrepa B chepruyeckoil cucreme koopauHar. [IpocTpaHCTBEHHBINH pOTATOP.
2. [lepuonuueckas cuctema >neMeHToB MeneneeBa. [lopsaok 3amonHeHHs SYeeK IEKTPOHAMU B
aToMe.
3. 3apaua.

bujer Ne 18
1. IloHATHE O KBAaHTOBOW TEOPUHU CHUCTEMBI OJMHAKOBBIX YacThIl. CHMMETPHYHBIC U aHTUCUMMET-
pPHUYHBIE BOJTHOBBIE (DYHKITHH.
2. Ddodext 3eemana.
3. 3amaua.

Buaer Ne 19
1. Yactuma B 1ByMepHOM IIeHTpasibHOM Tosie. [1mockuit porarop.
2. Marnutsblit MOMeHT atoma. OnbiTh LlITepHa u ['epnaxa. CriuH 3eKTpoHa.
3. 3amaua.

buaer Ne 20
1. Pemenne ypaBuenus Lllpeaunrepa nns paauaibHONW BOTHOBOW (DYHKIIMU JIEKTPOHA B aTOME BO-
nopoaa. [ITI0THOCTh BEPOSITHOCTH.
2. Mexann4ecKni 1 MarHUTHBIIE MOMEHTBI aToMa.
3. 3amaua.

Buaer Ne 21
1. DHepreTuueckue ypoBHU aToMa Bojopozaa. CepuanbHas CTpYKTypa CIIEKTpa aToMa BOJOpO/a.
2. TlonsTHE O KBAaHTOBON MEXaHMKE MHOTMX 4YacTll. CHMMETpHUYHbIE U aHTUCUMMETPUYHBIE BOJI-
HoBble pyHkuu. [Tpunun [aymu.
3. 3amaua.
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buaer Ne 22
1. MaruuTtHbIe CBOMCTBAa aTOMOB. OpOWTAIBHBIA U CITMHOBOM MarHUTHBIE MOMEHTHI. | MpOMarHur-
HOE OTHOIIICHHE.
2. Oneparopsl pusnyeckux BeaudynH. Oneparop ['amMmuiabTOHA B CHEPUIECKON CHCTEME KOOPIUHAT.
3. 3agaua.

Buuer Ne 23
1. Atom B marauTHOM niojie. DddekT 3eemana.
2. MHOTO3JIEKTPOHHBIE aTOMBI. XapaKTEPUCTHUKA OTACIbHBIX KBAHTOBBIX COCTOSHUH B aTOME.
DJIEKTPOHHAs CTPYKTypa aToMa.
3. 3anaua.

Buaer Ne 24
1. 3nydyenue abcontoTHO yepHOro tena. KBanroBas teopus temnoBoro uznydenus. ®opmyna Buna
U 3aKoH cMmereHust Buna. ®opmysna [1nanka 11 cieKTpaibHON IIIOTHOCTH U3JTy4EHUS.
2. OnbiTsl bubepmana, Cymkuna u @adpukanTta 1o AUPPaKIUU SJIEKTPOHOB.
3. 3agaua.

Bbuaer Ne 25
1. ®ortonsl. KopmyckyiisipHO-BOJIHOBON Ayalnu3M INPUMEHUTENbHO K 3JEKTPOMArHUTHOMY U3JTy4e-
HUI0. DHEPrus U UMIyJbC (HOTOHA.
2. [loctynarsl H.bopa. KBanTOBaHME MOMEHTA UMITYJIbCA 3JIEKTPOHA.
3. 3agaua.

Buaer Ne 26
1. PentrenoBckue nydn. TopMO3HOE U XapaKTEPUCTUUECKUE U3ITYUEHHUS.
2. KBanroBas Teopus TeroBoro usnydenus. 3akoH Ctedana-bonsimana. @opmyna Buna u 3akon
cmenienus Buna. @opmyia [1nanka 1u1s CIEKTpanbHOM INIOTHOCTH U3JTYy4EHUS.
3. 3agaua.

Bbuaer Ne 27
1. Monexyna Bonoposaa. KoBaneHtHast cBsi3b. BpaiaTenbHble CIEKTPbl MOJIEKYJIbI.
2. D¢podexr Komnrona. PaccesHue 3IeKTpOMAarHUTHOTO M3IYYEHHUS Ha IMOKOSILIEMCS 3JEKTPOHE.
KoMnoTOHOBCKUI CABHT JIJTUHBI BOJHBI.
3. 3amaua.

Kpumepuu ¢hopmupoeanusn ouenok no npomexicymounoi ammecmayuu:

«OmauyHslil (6vlcoKuil) yposenv kKomnemenyuuy» (25-30 GamnoB) — momyyaroT oOydaro-
niMecs, KoTopble CBOOOJAHO OPUEHTUPYIOTCS B MaTepuasie U OoTBevaroT O0e3 3arpynHeHuil. O0y4a-
IOIIMICS CITIOCOOEH K BBIITOJHEHHUIO CIIOKHBIX 33JJaHUi, TOCTAHOBKE 11eJIel U BhIOOpe MyTel ux pe-
anuzanuu. Pabota BeINoIHEHA MOJHOCTHIO O6€3 omubok, pemeHo 100% 3amay;

«xopowiuil (Hopmanvhwlil) yposensv kKomnemenyuuy (20-24 Ganna) — nomydaroT oOyyaro-
IAecs, KOTOPbIe OTHOCUTENHFHO TOJIHO OPHEHTUPYIOTCS B MaTepualle, OTBEYAlOT 0e3 3aTpyTHeHHH,
JIOMYCKAIOT HE3HAUYMUTENbHOE KOJIMYecTBO omMOoK. OOydaromuiicss croco0eH K BBIIOIHEHUIO
CIIOKHBIX 3aJjaHuil. PaboTa BBINIOJTHEHA OJTHOCTHIO, HO UMEIOTCSI He 00Jiee 0/THOM Herpyooii ommoKu
U OJTHOTO Hezodera, He Oojiee Tpex HeAo4eToB. JomycKaroTcsl He3HAYUTEIbHbIE HETOUHOCTU MpU
peuieHnu 3aaad, pemeno 70% 3amay;

«y00671€mEoOpuUmMenbHulil (MUHUMATIbHBLL NOPO206bLIL) YypoeeHb Komnemenyuu» (15-19
0a/uI0B) — MOJIy4aroT 00y4aroIIuecs, y KOTOPhIX HEAOCTATOUHO BBICOK YPOBEHB BIIaJICHUS MaTepH-
asioM. B mpouecce oTBeTa Ha 5K3aMeHE JIOMYCKAIOTCA OIIMOKHU U 3aTPYIHEHHS IIPH M3JI0KEHUN Ma-
tepuana. OOyJaronIuiicss MpaBUILHO BHIMIOJHUI HE MEHEe 2/3 Bcel pabOThI WIIH TOMyCTHII He OoJiee
OJTHOM TpyOOH OIMOKM U IBYX HEI0YETOB, HE OoJiee OHOM rpyOoit 1 0HOM HerpyOoi omOKH, He
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Oosee Tpex HErpyObIX OmMOOK, ofHON HerpyOoil. OOydwaromuiicss 3aTpyaHseTCsS C MPaBHIbLHON
OLICHKOM MPEJIOKEHHOM 3a71auu, JAaeT HEMOJIHbIA OTBET, penieHo 55% 3amad

«HeYy008/1emeopUmMeIbHbLI (HUICE NOPO208020) YPOBeHb KomnemeHuuu» (Menee 15 Gan-
JIOB) — MOJIY4alOT OOydaroluecsi, KOTOpble NOMYCKalOT 3HAYUTeNbHble omuOku. OOydarommuiics
MMeEET JIUIIb HAaYaJIbHYIO CTETICHh OPUEHTALlUU B MaTepuaiie. B pabote uncio ommboK U HEJJOYETOB
MIPEBBICKIJIO HOPMY ISl OIEHKH 3 WJIM MPaBWJIBHO BBITOJHEHO MeHee 2/3 Bceil paboTrel. O0yuaro-
HIUICS JaeT HEBEPHYIO OLICHKY CUTYaluu, perieHo menee 50% 3amau

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

MaxkcumanbHas cymma (100 6amioB), Habupaemasi CTYA€HTOM [0 JUCIUILINHE BKIIOYAET JIBE
COCTaBJISIIOLIHE:
nepeas cocmasianuias — OleHKa PeryIsipHOCTH, CBOEBPEMEHHOCTH M KaueCTBa BBINOJIHEHUS CTY-
JICHTOM y4eOHOH paboThl MO M3yYCHUIO AMCUUILUIMHBI B TCUYCHHE TIEpUOJIa U3YUCHUS TUCIUTUTHHBI
(ceMecTpa, WM HECKOJIBKUX CeMeCTpoB) (cymma — He 6oinee 70 Gamno). bamibl, xapakTepusyromme
yCIIEBaEMOCTh CTYJIEHTA MO AMCUUILUINHE, HAOUPAIOTCS UM B TEUEHUE BCETO MepHoAa O0ydeHHS 3a
M3YYEHHUE OT/ICIbHBIX TEM U BBIIIOJIHEHUE OTJEIbHBIX BUJIOB paboOT.
emopas cocmaenAawas — OeHKa 3HaHUM CTYJEHTa 10 pe3y/ibTaTaM NPOMEKYTOYHON aTTecTaluu
(ae 6onee 30 —6amioB).

Kpurepuem onieHku ypoBHSI CPOPMUPOBAHHOCTH KOMIIETEHIMH B paMKax ydueOHOW TuCIu-
IUTHHBI «ATOMHAs PU3UKa » B 5-M ceMecTpe ABISETCS IK3aMEH.

OO6mmit 6at TeKylero u pyoekHOro KOHTPOJIS CKJIaAbIBACTCA U3 CIEIYIOIIUX COCTaBJIsi-
romux [Ipunoxenne Ne 2. B Teyenne yueOHOro mpoiiecca CTyIEHT 00sS3aH OTYUTATHCS MO Teope-
TUYECKOMY MaTepHaTy M MPaKTHUYECKUM 3aHIATUSIM: ONPOCHI, HHIMBHTyaTbHBIC 3a/IaHHS.

Kpumepuu oyenku kauecmea 0c60eHUA OUCUUNTIUHDL

Ouenka «omauunon— om 91 0o 100 d6annoeé — TeopeTHUECKOE COEP)KAHUE Kypca OCBOEHO
HOJHOCTBIO, 6€3 MpoOesoB, HEOOXOIUMBbIE NPAKTUUECKUE HABBIKM PabOTHl C OCBOCHHBIM MaTepHa-
oM copmupoBanbl. Bee nmpeaycMoTpeHHbie mporpaMMoi oOydYeHHsT ydeOHbIC 3a/IaHHs BBITOJTHE-
HbI, KQUECTBO UX BBIIIOJHEHHUS OLIEHEHO YHUCIIOM 0aiioB, OJIM3KMM K MakcuManbHOMY. Ha sk3amene
CTYACHT JIEMOHCTPUPYET TIyOOKHE 3HAHMS TPETYCMOTPEHHOTO IMPOrpaMMOM MaTepuana, yMmMeeT
YETKO, JAKOHWYHO U JIOTMYECKH MTOCIIeI0BATEIbHO OTBEYATh HAa OCTaBJIEHHBIE BOIIPOCHI.

Ouyenka «xopouto» — om 81 0o 90 6annoe — TeopeTnyeckoe cojiepkaHue Kypca OCBOCHO,
HE00XO0/IMMbIe MPAKTUYECKUE HaBBIKM pabOThl c(hOPMUPOBAHBI, BHIMOJIHEHHbIE YUeOHBIE 3a/aHUS
coJepKaT He3HAYHTebHbIe OomMOKA. Ha sK3aMeHe CTYAEHT NEMOHCTPUPYET TBEPAOE 3HAHUS OC-
HOBHOTO (TIPOTrpaMMHOI0) MaTepHuaia, yMeeT 4eTKO, IPaMOTHO, 0e3 CyIIECTBEHHBIX HETOYHOCTEH
OTBEYATh Ha IMOCTABJICHHBIE BOTIPOCHI.

Ouenka «yooenemeopumensvro» —om 61 0o 80 6annoe — TeopeTHUECKoOe COAEpPKAHUE Kypca
OCBOCHO HE TOJIHOCTHIO, HEOOXOIMMBIE MTPAKTHYECKHE HABBIKKA paboThl chOpMUPOBAHBI YACTUYHO,
BBITIOJIHEHHBIE YUeOHbIe 3aJaHus coJiepkKar rpyosie omunoku. Ha sk3aMeHe cTy1eHT JeMOHCTPUPYET
3HaHWE TOJHKO OCHOBHOT'O MaTephaia, OTBETHI COAEPKAaT HETOYHOCTH, clab0 apryMEHTHPOBAHBI,
HapyIlIeHa M0CIeI0BaTeIbHOCTh N3JIOKEHNUS MaTepHrala

Ouyenka «neyooeiemeopumenvHo» — om 36 0o 60 6a1108 — TEOPETUIECKOE COJIEPKAHIE
Kypca He OCBOEHO, HE00XOAUMBbIE MMPAKTHUECKUE HABBIKH paObOThI HEe C(HOPMUPOBAHBI, BHITIOJTHEHHBIE
yueOHbIe 3a7]aHusl cojiepKaT rpyOble OMMOKH, JONOJHUTENIbHAsA CaMOCTOsITeNIbHAs paboTa Hall Ma-
TEpUaIoOM Kypca He MPUBEAET K CYIIECTBEHHOMY IMOBBIIICHHUIO KAueCTBA BBHIIIOJHEHUS YUe€OHBIX 3a-
nanuil. Ha sk3aMeHe CTyleHT AeMOHCTpUpPYET He3HaHWEe 3HAYUTENbHOM YacTH MPOrpaMMHOTO Ma-
Tepuaa, CyIEeCTBEHHbIEC OIIMOKH B OTBETAaX Ha BONIPOCHI, HEYMEHUE OPUEHTUPOBATHLCS B MaTepHase,
HE3HaHUE OCHOBHBIX MOHATUN AUCUUILITUHBIL.

Tunossle 3ananus, odbecneunBaromue GopmupoBanue kommnereHuu OITK-2 npencraBieHb
B TaOnuIte 7.
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Taxkum 00pa3oM, BBHIIOJHEHHUE THUIIOBBIX 33aJaHUM, MPEACTaBICHHBIX B pazaene 5 «OieHou-
Hbl€ MaTepuabl Ui TEKYIIEro U pyOeXHOro KOHTPOJIS YyCHEBAaeMOCTH U IPOMEXYTOYHOM aTTe-
CTaLlMW MIO3BOJIUT KPUTHYHO, OIICHUTH CIOCOOHOCTH UCIIOIB30BaTh 0A30BBIE TEOPETUUECKHUE 3HAHUS
(dyHAaMEHTaJIbHBIX pa3zesoB o0IIel U TeopeTndecKkoil Gpu3nku i pereHus npodeccuoHanbHbIX
3ajgad (OIIK-2).
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Tabnuya 7. Pe3ynomamoi 0c80enus y4eOHOU OUCYUNTUHBL, NOONedHcAuyue NPOBepKe

PesyabTaTsl 00ydyeHus

OcHOBHbBIE MOKA3aTeJIH OICHKH

Buja oneHo4uHoro MaTepuaJjia

(KkoMIIeTeH M) pe3yJbTaToB 00y4YeHust
OIIK-2.1 3HaTh: TEOPETUYECKUE OCHOBBI,| THUIIOBBIE OLICHOUYHbIE MATEPH-
CocraBnsier  OTYEThl [0 | OCHOBHBIE MOHSTHUS, 3aKOHBI M MO-| aJlbl I yCTHOTO orpoca (pas-

Hay4YHO-UCCJIEA0BATEIBCKOMN
JESITeIbHOCTH, BKJIIOYAst
aHanmu3 U 00paboTKy HKc-

JIeIM  MEXaHUKH, MOJIEKYJIIPHON
(bu3uKH, NIEKTpUYECTBA M MarHe-
TH3Ma, ONTUKU Ha YPOBHE, JOCTa-

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

NEPUMEHTAJIBHBIX  PE3yJib- | TOYHOM JIJIsl TIOHUMaHHS aTOMHOM | K 9K3aMeHY (pa3zeibl
TaToOB (GU3HUKYM; TEOpeTHYeCKHe OCHOBHL | 5.3.1.-5.3.3.)
OCHOBHBIC TOHSTHS, 3aKOHBI U MO-
JeNd  TEOPETHYECKOW MEXaHUKH,
TEOPUH KOJICOAHWH M BOJIH, METO-
JIOB TEOPETUYECKUX U OIKCIICPH-
MEHTAJIbHBIX HCCIICJIOBAHUHN, He-
OOXOIAMMBIX JJISi PpEIIeHUs Ipo-
(eccroHambHBIX 33124 110 ATOMHOM
¢usuke. cnonp30BaTh 3TU 3HAHUSA
JUIS  COCTaBJICHUS OTYETOB  TII0
HAYYHO-HMCCIIEIOBATEIbCKON  JIesI-
TEJILHOCTH, BKJIFOYAsl aHAJIu3 U 00-
paboOTKy 3KCHEpUMEHTAIbHbIX pe-
3yJIbTAaTOB
YMeer: — MoHMMaTh, W3Narath W| THIIOBBIE OIICHOYHBIE MATEPH-
KPUTUYECKH aHATU3UpOBaTh 0a30-| ajbl AJs YCTHOTO ompoca (pas-
Byto oOmedusnyeckyro mHpopma-| men 5.1.1.); TUTIOBBIE 3a7a4K HA
IIUI0; — TI0JIb30BaThCsl TeOpeTude- | peTunr (pasnen 5.2.2.); TH-
CKUMH  OCHOBaMH, OCHOBHBIMH | IOBBIE OIIEHOYHBIC MaTEePHAIIBI
MOHATUSMH, 3aKOHAMHU M MOJIETISIMU | K KOHTPOJIBHOM paboTe (pa3aen
aTOMHOM (u3MKH, ymeeT mpume-| 5.2.1.)
HATh €€ 3aKOHBl K (PU3UKE KOH-
JICHCUPOBAaHHOTO COCTOSIHUSI Be-
I1€CTBA U MEIULIMHCKON (PU3UKH.
Buaaneer: — meromamu coctaBiie- | THTIOBBIE OIICHOYHBIE MaTEePH-
HUS OTYETOB o Hayy- | aJibl JUIsl yCTHOTO orpoca (pas-
HO-HMCCIICIOBATEIBCKON  JesATeNb- | aed 5.1.1.); TUTIOBBIE TECTOBBIC
HOCTH, BKJIOYas aHaIW3 M o0pa-| 3amanus (paznen 5.2.3.); TH-
OOTKYy OKCIEPUMEHTAIBHBIX pe- | MOBBIE OICHOYHBIE MaTePHAITBI
3yJIbTaTOB Ha OCHOBE IMOHMMAaHU | K 9K3aMeHY (pa3Jielibl
¢usznueckux u Maremarudeckux | 5.3.1.-5.3.3.)
METOJIOB TONy4eHUs, 00pabOTKU U
aHanu3a wHOpMaMu B o0macTu
aTOMHOMU (PU3UKU.
OIIK-2.2 3HaTh: MeTOAbl MpejacTaBieHus | TUIIOBBIE OIICHOYHBIE MaTepPH-
CriocobeH  MPEeNCTaBIAThH | pe3yNbTATOB  HCCIIEAOBATEIILCKOM | bl ISl yCTHOTO orpoca (pas-
pe3yibTaThl UCCIIE/IOBa- | ESTENbHOCTH HAa HAy4YHBIX KOH-| jaend 5.1.1.); THIIOBBIE TECTOBBIC

TEIBCKON JESITEIIFHOCTH Ha
HAyYHBIX KOH(EpEHIUIX, BO
BpeMsl TMPOMEKYTOUHBIX M
HUTOTOBBIX aTTecTaui

dbepeHIusax, BO BpeMs IMPOMEXKY-
TOYHBIX U UTOTOBBIX aTTeCTaHI/Iﬁ Ha
OCHOBE 3HAHUN HSKCIEPUMEHTAIb-
HBIX nu TCOPCTUICCKUX OCHOB
aTOMHOW (PU3HMKH; METOJOB TEO-

3anmanus (pasnen 5.2.3.); Tu-
IMMOBBIC OLICHOYHBIC MaTCpHUAJIbl
K 9K3aMeHY (pa3aeiibl
5.3.1.-5.3.3))
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PETHYECKMX W OKCIEPUMEHTAIIb-
HBIX HCCIIEIOBAHMI, HEOOXOOUMBIX
JUISL PelIeHus] MPOpeCCHOHANBHBIX
3aj7a4 110 aTOMHOH (pU3UKE.

YMeeT: — MpeACTaBIATh PeE3yilb-
TaTbl HCCJIEIOBATEILCKON  Aes-
TETLHOCTH HA HAy4YHBIX KOH{e-
PEHIMSAX, BO BpPEeMs IPOMEXKYTOU-
HBIX M HMTOTOBBIX aTTeCTallui Ha
OCHOBE IIOHMMaHHUsS 0a30BOH 00-
nedu3nIecKko uHpoOpMaIuu, Mc-
I10JIb30BaHUS OCHOBHBIX ITOHSTHI U
3aKOHOB aTOMHOW (pU3HKH, ymeeT
MPUMCHSTh €€ 3aKOHBI K (U3HKE
KOHJICHCUPOBAHHOTO  COCTOSIHHS
BEIECTBA M MEAUIIMHCKON (DH3HKE.

TunoBble OLIEHOUHBIE MaTEPH-
aJIbl JUIsl YCTHOTO ompoca (pas-
nen 5.1.1.); TumoBkIe 3a1a4n Ha
peutunr (pazzgen 5.2.2.); TH-
MOBBIE OLICHOYHBIE MaTE€PUAIIbI
K KOHTPOJIBHOU padoTe (pazmen
5.2.1)

Buaneer: Meronamu mpejcTaBiie-
HUSI PE3yJbTaTOB HCCIIEIOBATENb-
CKOM J1eATeIbHOCTH Ha HAayYHBIX
KOH(EepeHIHIX, BO BpEeMsl IpoMe-
KYTOUYHBIX U UTOTOBBIX aTTECTALlUN
Ha OCHOBE BJIaJIeHUS (PU3NICCKUMHU
U MaTeMaTHYeCKUMH METO/aMHu
MOJIy4yeHusi, 00OpabOTKM U aHanIMu3a
uHpopMaluu B 00JIACTH aTOMHOMN
bu3ukn.

TunoBble OLIEHOUHBIE MaTEPH-
aJIbl JUIsl YCTHOTO ompoca (pas-
nen 5.1.1.); THIOBBIE TECTOBBIE
3aganus (pazngen 5.2.3.); Tu-
MOBBIE OLICHOYHBIE MaTEPUAIIbI
K 9K3aMeHY (pa3aeiibl
5.3.1.-5.3.3))

IMKC-3.1
Cnocob6eH npernojaBaTh
(bU3HKY B cpeHel mKoJe
U CTEeIHANbHBIX YYEOHBIX
3aBEJICHUSIX Ha OCHOBE
nosyueHHoro (yHma-
MEHTaJILHOTO 00pa3oBa-
HUS ¥ HAy4YHOTO MH-
POBO33pPEHHS

3HAaTh: METOUKY IIPENOIaBAHUS
LIKOJIBHOTO Kypca (pU3UKH JUIsl pe-
LIeHMs 33/1a4 TI0 aTOMHOM (pU3HKe
Ha YPOBHE, 1OCTaTOYHOM ISl IIpe-
nojaBaHus (PU3UKHU B CpeiHEn
IIIKOJIE ¥ CTICIIMATBHBIX Y4eOHBIX
3aBEJICHUSAX HAa OCHOBE MOJIyYEH-
HOTO (pyHAaMEHTaTBLHOTO 00pa3o-
BaHUs U HAYYHOT'O MHUPOBO33PEHUS

TunoBble OLIEHOYHBIE MaTEPHAIIBI
JUTsl YCTHOTO orpoca (pa3aen
5.1.1.); TUIIOBBIE TECTOBBIE 3a-
nanus (pa3gen 5.2.3.); TUMOBBIE
OIICHOYHBIC MaTePHAITBI K IK3a-
Meny (pazaenst 5.3.1.-5.3.3.)

YMeer: u3naraTb 3aKOHbI AaTOMHOH
(¢u3MKK Ha YPOBHE MIKOJIBHOTO
Kypca Gu3uKy 1 00y4aTh pemarb
3aJ]auy IIKOJIBHOTO YPOBHS. YMeeT
npernoaBaTh (PU3UKY B CpeTHEH
IIKOJI€ U CIEUANBbHBIX YUeOHBIX
3aBEICHUSIX HA OCHOBE TOJIY4YCH-
HOro (yHIaMEHTaJILHOTO 00pa3o-
BaHUsl U HAY4YHOTO MHUPOBO33PEHUs

TumoBkIe OLIEHOYHBIE MAaTEPUAITBI
JUIsl YCTHOTO ompoca (pasjaen
5.1.1.); TuTIOBBIE 3a71a4M HA peid-
TUHT (pa3zgen 5.2.2.); TUIOBBIE
OILIEHOYHBIE MaTEPUAITBI K KOH-
TpOJIbHOM pabote (pa3aen 5.2.1.)
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Baaneer: meToaukoii npenojgaBa- | TUnoBbie OIIEHOYHBIE MAaTEPUATIBI
HUS Kypca aTOMHOU (PU3UKH B JUTsl YCTHOTO orpoca (pasjaen
CpeAHel MIKOJIE U CIeIUaIbHbIX 5.1.1.); TUTIOBBIE TECTOBBIC 3a-
yueOHBIX 3aBEJICHUSX Ha OCHOBE | mAaHws (pasgen 5.2.3.); TUIOBBIC
MOJIYYEHHOTO (PYHIAMEHTAIbHOTO | OLICHOYHBIE MaTEPHAJIbI K IK3a-
o0Opa3oBaHHs W HAYYHOTO MUPO- | MeHY (pasmensl 5.3.1.-5.3.3.)
BO33pEHUs

7. YueOHo-MeTOoANYEeCcKoe o0ecreuyeHne JUCHUIIINHEI
7.1. HopMaTHBHO-3aKOHOAATeIbHbIE AKThI
1. [Tpuka3z Muno6puayku Poccun ot 07.08.2014 N 937 (pen. ot 20.04.2016) "OO6 yTBEepKaeHUN
denepanbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO CTAHJAPTa BBICIIETO OOpa30BaHUS 10
HanpasneHuto noaroroBku 03.03.02 dusuka (ypoBeHb OakanaBpuata)' (3aperucTpupoBaHO B
Munrocte Poccun 25.08.2014 N 33805)

7.2. OcHoBHAasI JIMTEpaTypa:

1. bpayn, A.I'. ATomHas u sigepHas ¢pu3nka. JIeMeHThl KBaHTOBOM MexaHuku. [IpakTukym: Yueo-
Hoe ocobue / A.I'. bpayn, W.I". Jleutuna. - M.: Uadpa-M, 2021. - 352 ¢

2. Muxaiinos B.K. Bonubl. Ontuka. ATomHas ¢usuka. MonekymspHas pusuka [ DneKTpoHHBIN pe-
cypc]: yuebnoe mocobue/ Muxaiinos B.K., [TanduinoBa M.11.— DneKTpoH. TEKCTOBBIC JaHHBIC.—
M.: MockoBCKHI1 TOCY1apCTBEHHBbIN cTpouTenbHblil yHuBepcurer, ObC ACB, 2016.— 144 c.—
Pexxum moctyna: http://www.iprbookshop.ru/62614.html.— 3BC «IPRbooks»

3. MarbiieB A.A. AtomHas ¢pusuka. Tom 1 [DnexTpoHHBI pecypc]: yuedHoe mocodue/ MartsbiiieB
A.A.— DOnextpoH. TekcroBble JaHHble.— CI16.: Cankr-IleTepOyprekuil monuTexXHM4eCKUii yHU-
BepcuteT Ilerpa Benukoro, 2014.— 531 c.— Pexum pocryna:
http://www.iprbookshop.ru/43939.html.— 9BbC «IPRbooks»

4. MartpimeB A.A. AtomHas ¢usuka. Tom 2 [DneKTpoHHBIH pecypc]: yueOHoe mocooue/ Martbliiies
A.A.— DOnextpoH. TekctoBble JaHHble.— CI16.: Cankr-IleTepOypreckuil monuTexXHN4eCKUii yHU-
BepcuteT Ilerpa Benukoro, 2014.— 344 c.— Pexum noctymna:
http://www.iprbookshop.ru/43940.html.— 3BC «IPRbooks»

5. Kanytkun JI.E. ®usuka. Ontuka. ATomMHast U siaepHas ¢usnka. Yacts 3 [DnekTpoHHbIH pecypc]:
yaeOHoe nocobue st npaktudeckux 3anatuil/ Kanyrkun JI.E., [lTammnackuii B.B., Paxmranr
FO.A.— DnektpoH. TekcToBble faHHble.— M.: U3narensckuii Jlom MUCuC, 2014.— 103 c.—
Pexxum noctyma: http:// www.iprbookshop.ru/56599.html.— 9bC «IPRbooks»

7.3. lonoiHUTEIBHAS JJUTEPATYpPA:

1. llImonsckuiiD.B.Atomuas pusuka. Tom 1. Beenenue B atomuyto pusuky. M3narensctBo:"Jlanp".
ISBN:978-5-8114-1005-7. 2010. 560 c. 2. IlInonsckuitD.B.Atomuas ¢pusuka. Tom 2. OcHOBBI
KBaHTOBOI MEXaHUKHU U CTPOCHUE AIIEKTPOHHOM o0osouku aroma. U3narenscrBo: "Jlans". ISBN:
978-5-8114-1006-4, 2010 1. 448 c. (www.e.lanbook.com).

3.MunanteeB B.I1. ®u3uka atomMa u aToMHBIX siBiieHnit: y4eo. [Tocooue/ B.I1. Munantses.-M.:
Abpuc, 2012.-399 c.

4.Jlenone H.b. Atom B cuiibHOM noJie nazepHoro uznydenus. M.: ©U3MATIIUT.-2011.
5.I'muz6ypr B.JL., JleBun JI.M., Pabunosuu M.C., CuByxun /I.B. C6. 3anau o obuiemy kypcy ¢u-
3ukd. B 5 1. Ku. V. Atomuas pusuka. ®usuka sinpa u anementapubix yactui/Iloxa pen.
J.B.CuByxuHa.-5-¢ u3g., crep.-M.: DUSMATIINT; Jlans, 2006.-184 c.

6. .Uponos UN.E. 3amauu o ob6mmiet ¢pusuke: yd. mocob. [ By30B. 8-¢ u3a.-M.: BUHOM. Jla6o-
paropus 3HaHuil. 2010.-431 ¢

7.CuByxuH J[.B. O6mmit kypc ¢usuxu. Yueo. [locobue: s By3os. B 5 1. T. IV. Onrtuka, 3-e u3n.,
M.: DUBMATIIUT; Uzn-Bo MOTH, 2002.-792

8.Jlenener A.H. ®usuka. B 5 ku. Ku.5. OcHoBbI kBaHTOBOM (puzuku.- M.: DUSMATIINT, 2006.-248
c.
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7.4 llepuoanyeckue U3IaHUA

1. Yenexu pu3ndecKkux HayK.

2. IloBepxHOCTh. PEHTIreHOBCKHE U CUHXPOTPOHHBIE U3TyUCHUS.
3. ®usuka TBEpIOro Tea.

4. Kpucramnorpadusi.

5. Ycnexu XuMuu.

6. DIEeKTPOHHBIC U3AAHUS YIEOHBIX TIOCOOHIA.

7.5. UaTepHeT-pecypchbl

XN B LN

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/

06114146 qu)OpMaL{HOHHble, Cnpaeoy4Hble U NOUCKOBbLE.!

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

2. Cupasounas mpaBoBas cuctema «Koncynsrantllmrocy. URL: http://www. consultant.ru
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http://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 HHPOPMAIIMOHHBIX 023 TaHHBIX,
K KOTOpPBIM oOecnedeH aoctyn nojn3osarenasam KbBI'Y (2021-2022 yu.r.)

Nenm | Hammeno- Kparkas xapak- Anpec caiita Haunmenosa- YcaoBus
/m BaHHe TepUCTHKA HHE OPraHHu- AocTyna
3JIeKTPOH- 3a-
HOTO0 pe- HHMH-BJIA/1eJIbLY
cypca a; PEKBU3HUTHI
J0T0BOPA
1. «Webof |Ilonuremarnueckas | http://www.isik Komnanus Hoctym 1o
Science» | pedeparus- nowledge.com/ Thomson [P-anpecam
(WOS) HO-OnOMorpaduuec Reuters KbI'Y
Kasi U HAyKOMETpH- Cy0unnensu-
yeckas 0a3a JaHHBIX, OHHBIi 1010~
B KOTOPOM MHJEK- BOP
CHUPYIOTCS OKO- Ne WoS/592 ot
1o 12,5 05.09.2019 r.
ThIC. )KyPHAJIOB AKTHUBEH 110
31.12.2021r.

2.\ Sciverse | PedeparuBnas u N3narenscTBO Hoctyr 1o
Scopus u3- | aHanutudeckas 6aza | http://www.scop «Elsevier. [P-anpecam
JlaTeIbCTBA | JAHHBIX, COIEpIKA- us.com Hayxka n Tex- KbI'Y
«OIp3eBUp. | Ias HOJIOTHM»

Hayxa u 21.000 CyOauueHsu-
TEXHOJIO- | PELIEH3UPYEMBIX OHHBIN 10T0-
U xypHayos; 100.000 BOp
KHMT; 370 KHM>KHBIN Ne Scopus/592
cepuii (mpoaosmka- ot 05.09.2019
IOLIUXCS U3/1aHui); T.
6,8 MuIH. AKTHUBEH 110
JOKJIa10B U3 TPYAOB 31.12.2021r.
KOH(EpEeHITHIT
3., Hayunas | Onektp. 6ubaunorexa | http://elibrary.ru | OOO «H2b» | Ilonnslii go-
JJIEKTPOH- | HAYYHBIX IMyOJIUKa- CTYI
Has 6u0- | nuii - okozo 4000
JIMOTEeKA | MHOCTPAHHBIX U
(HOb 3900 oTeuyecTBEH-
PO®N) HBIX HAY4YHBIX XKY]-

HaJIOB, pedepaTsbl
nyOiukanuit 20 ThIC.
KYpHAJIOB, a TAK¥Ke
ornucanus 1,5 mH.
3apyOeKHBIX U POC-
CUICKHUX JUcCcepTa-
uuii; 2800 pocc.
JKypHaJoB Ha 0e3-
BO3ME3THON OCHOBE
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/

Ba3a nan- | HaumonaneHas un- | http://elibrary.ru | OOO «HDb» ABTOpH30-
HBIX Sci- (dhopmarmon- JInneH3noH- BaHHBIN J10-
ence Index | HOo-aHanuTHYECKas HBIH JOTOBOP CTYII.
(PUHII) | cucrema, akKymy- Science Index [To3Bomsier
nupyromas 6onee 6 NeSIO-741/202 | nomoaHATh U
MUJUTMOHOB Y01~ 1 YTOYHSITh
Kaluid pOCCUMCKUX ot 12.07.2021 CBEIIEHUS O
aBTOPOB, a TAKXKe I. nyOJuKanu-
nHpopmManuo 06 ux AKTHBEH 10 X YYEHBIX
LIUTUPOBAHUU U3 01.08.2022r. KBI'Y,
6omee 4500 poc- UMEIOITNXCS
CUICKHUX KYPHAJIOB. B PUHI]
9BbC 13800 u3manwuii mo http://www.stud | OOO «Iloman- IMomHbIHA DO-
«KoHcyab- | Bcem obiacTsam medlib.ru TeXpecype» cTyn (peru-
TAHT CTy- | 3HAHUH, BKJIIOYa- http://www.med (r. Mockga) cTpauus mno
AEHTa» et Oosiee uem 12000 collegelib.ru Jorosop [P-anpecam
y4eOHUKOB U y4eO- Ne310CJ1/08-2 KBI'Y)
HBIX TIOCOOHIA JIsI 021
BO u CIIO, 864 Ot 30.09.2021
HANMMEHOBAHUM T.
XKypHaioB u 917 AKTHBEH TI0
MOHOTpadwHid. 30.09.2022r.
«Iuek- Konnexnus «Me- http://www.stud | OOO «Ilonmu- | IlomHbri K0-
TpoHHnast | nquiuHa (BO) medlib.ru TeXpecype» cTyn (peru-
onoauore- | IDO0TAP-Menua. (r. Mockga) CTpauus 1o
Ka TexHu- | Books in English Jorosop IP-anpecam
YecKoro (KHUTHY Ha aHTJIHIA- Ne288CJ1/04-2 KBI'Y)
By3a» (ABC | cKoM sI3bIKE)» 021
«Koncynb- OT120.04.2021
TAHT CTY- T.
JAEHTa») AKTHBEH 10
20.04.2022r.
9bC OnekTpoHHBIE Bep- | https://e.lanbook | OO0 «9BC [TonubIit 10-
«Jlanb» CHUH KHUT BEIYIIUX .com/ JIAHb» (r. cTyn (peru-
W3/1aTeNIbCTB yueo- Cankr-Ilerep0 | crpamus no
HOH Y HAy4HOMH JIU- ypr) IP-agpecam
TepaTypsl (B TOM Jorosop KBI'Y)
YHUCJIE YHUBEPCU- Nel12ET1/223
TETCKUX H3J1a- ot 09.02.2021
TEJbCTB), TaK U T.
JJIEKTPOHHBIC BEP- AKTHUBEH 110
CUHU NEPUOIUYECKUX 28.02.2022r.

W3JaHUH 110 pa3-
JINYHBIM 00J1aCTAM
3HaHUH.
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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.\ Hamwuo- OO0benuHEeHHBIN https://H30.pd OI'BY «Poc- Hocrtyn ¢
HAJIbHAs | DJICKTPOHHBIN KaTa- CHUICKasl rOCy- JIEKTPOH-
3JIeKTPOH- | JIoT OHIOB pOC- JapCTBEHHAs HOTO YH-
Hafg OM0- | cUiiCKHX OMOJIMOTEK, OuOIHOTEKA TaJIBLHOTO
JHOTEKA | COJACpKAIlMi Horosop 3aira Ouo-
PI'b 4 331 542 anex- Nel01/HDB/16 JIMOTEKH

TPOHHBIX JTOKYMEH- 66-11 OT KbI'Y

TOB 00pa3oBaTelIb- 10.09.2020r.

HOT'O0 ¥ HAYYHOT'O CpokoM Ha 5

XapakTepa 1o pas- JeT

JUYHBIM OTpacisiM

3HaAHUHI

9. 9BC 107831 ny6nuka- http://iprbooksh | OOO «Aii IIu | IloaHswli go-

«IPRbooks | nuii, B T.4.: 19071 — op.ru/ Op Meaua» cTyn (peru-

» y4eOHBIX U3aHHH, (r. CaparoB) CTparus 1o
6746 — HAy4HBIX dorosop [P-anpecam
n3nanui, 700 xoi- Ne7821/21 KBI'Y)
nexuuid, 343 xyp- ot 02.04.2021
Hana BAK, 2085 T.
ay/IMOU3IaHHIA. AKTHUBEH 110
02.04.2022r.

1( IBC DIIEKTPOHHBIE BEp- https://www.bib | OOO «2nek- | IlonHblil 10-
«lOpaiiT» | cuu yueOHOMU 1 lio-online.ru/ TPOHHOE U3/1a- | CTyM (peru-
aast CIIO | Hay4HOI1 TuTepa- TEIHCTBO CTpalus mo

TYpBl U3/1aTENIbCTB FOPAWTY (r. [P-anpecam
«¥Opaitt» qs CI1O Mocksa) KbI'Y)
U DJIEKTPOHHBIE Horosop
BEpPCHUH NEpUOINYE- Nel192/EIT-223
CKMX W3aHUH 110 01 29.10.2021
pa3IUYHbBIM 001a- T.
CTSM 3HAHUM. AKTHBEH JI0
31.10.2022 .
11 Polpred.co | O630p CMU Poccuu | http://polpred.co 000 Hoctym mo
m. HoBo- | u 3apy6exsbs. [Ton- m «ITonmpen [P-anpecam
ctu. O030p | HbIE TEKCTHI + aHa- CIIPAaBOYHUKN KBI'Y
CMM. mutrka n3 600 n3- be3Bo3mesnHO
Poccust m | nanwmii no 53 orpac- (6e3 opunu-
3apy0exbe | M aJBHOTO JIOr0-
BOpa)

17 Tpe3n- Bonee 500 000 http://www.prlib | ®IT'BY «Ilpe- ABTOpH30-
JAEHTCKAasl | DJIEKTPOHHBIX J0- Iu 3UICHTCKAs BaHHBIN J10-
0ndmoTe- | KYMEHTOB IO UCTO- oubnuoTexa CTYI U3

ka uM. b.H. | puu OtedecTna, uMm. b.H. Enp- | OuGnumoreku
Eabumna | poccHiickoil rocy- nuHay (T. (ayn. Ne214)
JApCTBEHHOCTH, Cankr-Ilerep0
PYCCKOMY SI3BIKY U ypr)
npaBy Cornamenune
oT

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

net (¢ nanb-
HEeWmen npo-
JIOHTAITUECH )

OcHoBHbBIE MY0/IMKALMH AaBTOPA 10 TeMe Kypca
B pedepupyemsbix xypHanax:

I.

2.

Beloshitski V.V., Kumakhov M.A., KhokonovA.Kh. Radiation energy loss of high energy
electrons channeling in thick single crystals. Nucl. Inst. Meth. B. —1991. - V.62. — P.207-212.
benommikuii B.B., Xokono A.X. O noiasipu3alluOHHBIX XapaKTEPUCTUKAX U3IIYYECHHS T10-
3UTPOHOB MPU KAHAIMPOBAHUU B CIOXKHBIX KpucTaiiax. Jloknaasl akagemun Hayk CCCP.
1995. T.342. Ne2. C.177-179.

XokoHoB A.X., bo3ues A.b. OO0 3BomoLMK BEKTOpa COCTOSIHUS B MOTEHIMAJIe HHCTaH-
ToHHOrO THNAa. SAnepHas gusuka. [lucema B pegaxuro. 1995. T.58. C.766-767.

XokoHoB A.X., MacaeB M.b., Capoiickuii FO.B. O koqnuecTBEeHHOM ONpEAEICHUU KOH-
[EHTPAIMU PaJOHA METOJIOM F'aMMa-CIIEKTPOMETPUH a3pO30JIbHBIX (GHIbTPoB. [Iprnbdopsr n
texHuka skcnepumenTa 2009. Ne 1 C.142-144.

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

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

XoxonoB A.X., Caoiickuii }0.B., Kamap3aes A.B. UyBcTBUTENBHOCT M 3D PEKTUBHOCTD
peructpanuu HelTpoHoB 3He 1 10BF3-cuetunkamu. Anepnas pusuka. 2010. Tom 73, Ne9.
C. 1528-1532.

XokoHoB A.X., MacaeB M.b., Cagoiickuii }0.B., Kamapzaer A.B. YcrTanoBka /11 MOHU-
TOpPUHTa paJioHa B BO3yXe METOAOM a3p030JIbHBIX GUIbTpoB. [IprOGOpHI M TEXHUKA HKCIIE-
pumenrta, 2010, Ne 3, ¢.123-126.

XokoHoB A.X., Koukapos M.M., Unsrames B.C. IlepBbie pe3ynbTraTel HEUTPOHHOTO MO-
Hutopunra Ha uke Tepckon. Mzsectust PAH. Cepus dusuueckas, 2011, Tom 75, Ne6,
c.934-935.
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7.6 MeToan4yeckne yKa3aHusl K JIEKIIMOHHBIM U NPAKTHYeCKUM 3aHATHAM

IIpenogaBaTens TOJDKEH MPOBOAUTH 3aHATHS B MOATOTOBIEHHON AJIA 3TOro ayauropun. OH
JIOJKEH OBITh OJTOTOBJIEH K 3aHSATHIO, UMETh TUIaH MJIM KOHCIIEKT JISKLUH.

B nexunoHHON ayIUTOpUHU MPENOaBaTeb JOJDKEH M0JIb30BaThCS AOCKOH IS U3JI0KECHUS
MarepHaia, OMHMCAHUS CXEM, PUCYHKOB, TaOmuil. 1o BO3MOXXHOCTH HEOOXOAMMO HCIOIB30BaHHE
HarJIsIHBIX OCOOMH U ayIMOBU3YalbHbBIX CPEACTB.

[IpenonaBaTens AoKeH OBITH apykentoOeH K cryaeHtaM. OH TODKeH ObITh TpeboBaTelb-
HBIM HE TOJIBKO K CTYJJ€HTaM, HO U K caMOMy ce0e, TeM CaMbIM 3aBOEBbIBasl y CTYJEHTOB aBTOPUTET U
YBa)KCHHUE.

Matepran IOJDKEH JIOTMYECKU IOCIEA0BATEIbHO M3JIaraTbCs U CONEP)KATh JJIEMEHTBhI HO-
BU3HBL. Peub nomKkHA OBITH IPAaBUIBHON UM TOUYHOW. TeMIl uTeHHs JIEKIUHU J0JKEH OBITh €CTeCTBEH-
HbIM. JIEKTOp AOJKEH NOMOYb CTYJIEHTaM MOHATh JOIMKY ITOCTPOEHUS] KOHKPETHOro y4eOHOro ma-
TepHasa, BbIACJIATH [NIaBHOE U 00palliaTh BHUMAaHUE CTYACHTOB HAa (PU3UUYECKUN CMBICH MOIYyYaeMbIX
pe3yibTaTOB U (PU3NYECKUX BEJTUUUH.

[IperoaBaTens JTOKEH MPEIOCTABUTh CTYJEHTaM UCTOYHUKU JAOMOJHHUTEIBHON HH(pOpMa-
UM 10 JucuuIuIMHe. JIuteparypy nenecoodpazHo JeIuTh Ha OCHOBHYIO M JJOTIOJHUTEIbHYIO.

[IpenogaBaTens AOMHKEH MOOUIPATH BOIPOCHI OT CTYJIEHTOB U I'PaMOTHO OTBEYaTh HA 3THU
BOIIPOCBI.

[IpoBoas cemuHapckue U 1abopaTOPHO-IIPAKTUUECKHUE 3aHITHSI, IPENogaBaTeib JOKEH
paboTaTh Haj yriayOIeHHueM U 3aKperieHUeM JIEKLIMOHHOTO MaTepuaa, MoJlydeHUEeM CTyIeHTaMU
YMEHMH U HAaBBIKOB, IPEAYCMOTPEHHBIX Y4€OHOI MporpaMmon.

Ilepen Tem, Kak HayaTh pELICHUE 33/1a4 HA BPAKMUYECKOM 3AHAMUU B ayTUTOPUH, HEOO-
XOJIMMO IIPOBECTHU ONPOC I10 TaHHOM TeMe, BBIIHUCATh CO CTYJEHTAMH Ha JOCKE HEOOXO0IUMBbIE
(bopMyIIbl, pa3bsCHUTh UX CYTh, PA3MEPHOCTH BEJIMYUH, U TOJIBKO 3aT€M HAYMHATh PEIICHUE 3a-
Jad.

Ha 3ansTusx no ¢puznpaxkmukymy nepes HaqajaoM BBIITOJHEHHs Ja00paTOPHBIX paboT
HE00XO0UMO OMPOCUTH Ka)KJI0TO CTY/I€HTa M0 BOIIPOCaM donycka K 1a00paTOpHbIM paboTam, 1o
yCTaHOBKaM U MpuOOpaM, COOIIOICHNIO TPAaBUI TEXHUKU Oe3onacHOCTH. K KOHIly 3aHATHS CTY-
JEHTBI JOJKHBI PEACTaBUTh MIPEIBAPUTENBHBIE PE3YJIbTAThI, TOJyY€HHbIE COTJIacHO TpeOoBa-
HUSIM 00pabOTKH pe3yIbTaTOB U3MEPEHUH.

8. MarepunajibHO-TeXHUYECKOe o0ecredeHne TUCHUNINHBI
8.1. Tpebosanus k mamepuarbHO-MEXHULECKOM) 00ecneyeHur
Jlns peanuzanuu pabodelt mporpaMMmbl AUCHUIUIMHBI UMEIOTCS CIIELUAlbHbIE TOMEIIEHUS
JUTS. TIPOBE/ICHUS 3aHATHUN JIGKIMOHHOTO M CEMHHAPCKOTO THIIA, TPYMIIOBBIX M WHIAMBHIYaTbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTeCTalluy, a TaK)Ke MMOMELIeHUs JJIs ca-
MOCTOSITEIbHOW pabOThI U MOMEIIEHHUS TSl XpaHEHUsI U TPO(PHUIaKTHIECKOTO 00CTYKUBaHHS 000-
pyaoBanus. CrieraiabHble TOMEIIEHUS YKOMILJIEKTOBAaHbI CIIEUATN3UPOBAHHON MEOEIblo U TeX-
HUYECKUMH Cpe/IcTBa OOy4YeHUs, CIyXKallUMM Jid IpeacTaBieHus MHpopManuu OOJIbIION ayau-
TOPUH.
Jliig mpoBeieHUsI 3aHATUH JIEKIIMOHHOTO THUIIA UMEIOTCS IEMOHCTPAIIMOHHOE 000py/I0BaHUE U
y4eOHO-HarsAHbIe TOCOOUS.
[Ipu npoBeneHny 3aHATUHN JIEKIIMOHHOTO/ CEMUHAPCKOTO THUIIA 3aHSITUN UCTIOJIb3YIOTCS:
JAUUEH3UOHHOE NPOZPAMMHOe 0becneueHue:
- IIpoaykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enter-
prise) moamnucka (Open Value Subscription);
AHTHBUpYCHOE mporpamMmMmHoe obOecrnieuenne Kaspersky Endpoint Security CranmapTHbBIN
Russian Edition;
Brruucnurensnas cpena MathLab: nomep munensun 40811750.
€80000HO pacnpocmpansemvle NPOSPAMMbL.
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— Academic MarthCAD License - MmaTeMaTH4ecKoe IMpOrpaMMHOE oOecriedeHne, Ko-
TOpPOE MO3BOJISIET BHIOJIHATh, AHATTU3UPOBATh BAYKHEHIINE WHKEHEPHBIE PACUEThl U
00OMEHUBATLCS UMU;
—  WinZip nns Windows - mporpamm Jjist CKaTHsI U PacakoBKH (aiiios;
— Adobe Reader ms Windows — nporpamma qi1st urerust PDF daitnos;
— Far Manager - KoHCOJIbHBIN (hali7IOBBII MEHEIKEp AJIs ONEPAllMOHHBIX CHUCTEM Ce-
MmeiictBa Microsoft Windows.
[Ipu ocymiecTBiIeHNN 00Pa30BATENBLHOTO MpOIECca CTYACHTAMU W TIPENOJIaBaTeIeM FC-
MOJIB3YIOTCS  clieAyromue HHGOpMaIMoHHO crpaBodHble cuctembl: DbC «Aulludpoyke», DBC
«Koncynbrant cryaenra», CIIC «Koncynbrant mitocy, CIIC «"apanTy.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHBL OJIsI UHBATUOOE U JIUY C OCPAHUYEHHLIMU 603-
MOACHOCMAMU 300P08b5L

JIist CTYyZIEHTOB C OrpaHWYEHHBIMH BO3MOKHOCTSIMH 3I0POBBS CO3/AaHBI CIICIIHAIbHBIC
ycloBus 1S nosnydeHus oOpazoBanus (ayn. 145 I'K). B nensx 1ocTymHOCTH MOTy4eHHs BBICIIETO
0o0pa3zoBaHus 1O 00pa30BaTEIbHBIM MPOrpPaMMaM WHBAJIMIAMU U JIMIIAMH C OTPAHUYEHHBIMH BO3-
MO>KHOCTSIMH 37I0POBbsI YHUBEPCUTETOM 00ECTI€UUBACTCS:

1. AnpTepHaTUBHAS BepcHs OQUITUAIBHOTO caiiTa B ceTH «VHTepHET» s CIIa0OBHISAIINX

2. J11s HBATUIOB C HAPYIIEHUSAMU 3peHus (cIaboBUISAIINE, CIICTIBIC)

- TIPUCYTCTBHE ACCHUCTEHTA, OKA3BIBAIOIIETO OOYJArOIIeMyCsi HEOOXOUMYIO TIOMOIIIb, Ty0-
JUPOBAaHUE BCIYX CIPABOYHOW MH(OpPMAIMK O paCHUCAHUM Y4eOHBIX 3aHSATHIl; HATUYUE CPEICTB
JUTSL YCWJICHUSI OCTaTOYHOTO 3pEHUS, OpailieBCKOH KOMIBIOTEPHON TEXHUKH, BHCOYBEITHUUTEIICH,
pOrpaMM HEBU3YAJILHOTO JOCTyINa K MH(POPMAIUH, TPOrPaMM-CUHTE3aTOPOB PEUU U JAPYTUX TEX-
HUYECKUX CPEJICTB MpUeMa-Tepeaayn yaeOHoH nHGOpMAaIINK B JOCTYITHBIX ()OpMax JJisi CTYJEHTOB C
HapyILIEHUSAMH 3PEHUS;

- 3a7IaHUs JUTSI BBITIOJTHEHUS HA DK3aMEHE 3aYUTHIBAIOTCS] ACCUCTEHTOM;

- MMCbMEHHBIE 3aJJaHUs BBIMIOJIHAIOTCS Ha Oymare, HATUKTOBBIBAIOTCS aCCUCTEHTY O0y4aro-
IITAMCSI;

3.1n1s MHBANMHMIOB U JIUIl C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3JI0pOBBS MO cIyxy (cna-
OocIbIIIaIye, TIyXHue):

- Ha 3a4yeTe/’K3aMeHe MPHUCYTCTBYET ACCHUCTEHT, OKA3bIBAIOIIMMA CTYACHTY HEOOXOIUMYIO
TEXHUYECKYIO TOMOIIb C YYETOM HHAMBHUIYaTbHBIX OCOOCHHOCTEH (OH IMOMOTAET 3aHATH padouee
MECTO, TIepeIBUTATHCS, TPOYUTATh U OPOPMUTH 33/I1aHKE, B TOM YHCIIE 3aMTUCHIBAs MO/ JTUKTOBKY);

- 3a4eT/?K3aMeH MPOBOJUTCS B MUCbMEHHOU Popme;

4. JInga VHBaJIWAOB M JMI] C OTPAHUYEHHBIMU BO3MOKHOCTSAMHM 3]I0POBbs, UMEIOIIUX Hapy-
IIEHUSI OTIOPHO-JIBUTATEIILHOTO alllapaTa, Co3JaHbl MAaTepUaTbHO-TEXHHUECKHE YCIIOBHUS OOecte-
YHBAIOIINE BO3MOXKHOCTh OECIPENSTCTBEHHOTO JOCTyMa OOYyYaromuxcs B y4eOHBIC MOMEICHUS,
00BEKTYy MHUTAHUS, TyaJIETHBIE U JIPyrUe MOMEIICHUS YHUBEPCUTETA, a TaK)Ke MpeObIBaHUS B yKa-
3aHHBIX MOMEIIEHUSIX (HAMYHE PACHIMPEHHBIX JBEPHBIX MPOEMOB, MOPYYHEH U IPYTHX MPHUCIIO-
cobneHuit).

- NUCHbMEHHBIC 33JlaHHs BBIMIOJIHSIOTCA HA KOMIIBIOTEPE CO CIELHATU3UPOBAHHBIM MPO-
TPaMMHBIM 00ECTIEYCHUEM WITH HAIUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKETIAaHWIO CTYICHTA SK3aMEH MPOBOJUTCS B YCTHOU (hopMme.

OOyuaromuecss U3 YKcClia JUI] C OTPAHMYCHHBIMA BO3MOXKHOCTSIMU 3/I0POBBSI 00€CTIeueHbI
AIIEKTPOHHBIMU 00pa3oBaTEeNbHBIMHU pecypcaMu B opMmax, aJanTHPOBAHHBIX K OTPaHUYCHHSIM HX
310POBbBSI.
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JIUCT UIBMEHEHUM (IONTOJIHEHUI)

B paboueii mporpaMMe JUCHUTUTHHBIC ATOMHAsT PU3UKa
no HanpasieHuto noarotoBku 03.03.02 dusuka ([poduns: «MenunuHcKas Gu3nuka)

Ha20 —20  yueOHbI rox

IIpuiaoxenne Nel

Ne
n/n

daement (myHkr) PII/]

IlepeyeHb BHOCUMBIX U3MEHEHU I
(1010 THEeHU )

Mpumeyanue

OO6cyxeHa u peKOMEHI0BaHa Ha 3aceIaHuU KadeIpbl TEOPETHUECKOM U SKCIIEpUMEHTAIbHON (u-

3UKHU

[Tporoxomn Ne OT «___ »

3aBenyronmii kKageapoit

201 .

/M.X. X0koHOB/

noonucs

pacuugposka noonucu

odama
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IIpunoxenne Ne 2
Pacnpenesienune 6a/1J10B TeKylIero U pyoe;KHOro KOHTPOJIs

Cymma 6annoe
Non/n Buo xonmpona Oowan 3-2 mou-
1-a mouxka | 2-a mouka
cymma Ka
1- | Ilocewenue 3anamuit oo 10 ban- 00 3 0. 00 30. 00 46.
7108
2- | Texywiuii KOoHmpoJib: 00 30 oan- 0o 10 o. oo 10 o. 0o 10 o.
7108
Omeem Ha 5 eonpocos om0 00l56. | om00056.| om0O0oo5| om0ool
0. 0.
[TonHbIi MPaBUILHBINA OTBET 1o 15 oan- 50. 50. 50.
JIOB
Henonuplii npaBuiibHbBINA OTBET or3 10156.| orlno56.| orlmoS5| orlmo5
0. 0.
OTBer, coaepaliiii HETOYHOCTH, 0 6. 006. 006. 0 6.
OIIMOKHU
Boinonnenue camocmoamenvHnvix
3a0anuil (pewienue 3aoad, Hanu-
canue peghepamos, 00K1ao ) om000l56. | om00056. | om0O00oo5 |om0Oool5
o o
1. | PybestcHulit KOHMPOb 0o 30 oan- 00 10 6. 00 10 6. 00 10 6.
7106
TECTUPOBAaHUE ot 0- 10 126. | ot 0- 10 46. ot 0- 1o ot 0- 1o
40. 40.
KOJUTOKBUYM or 0 1o 1860. | or 0 mo 6 0. or0go6| or0mo6
0. 0.
Hmozo cymma mekywiezo u py-
0eicH020 KOoHmpons 0o 706annoe 00 230. 00 230 00 246
IlepBbIit ITan (0a3o-
BbIii)ypOB€Hb) — OLIEHKA «YAO- HE MeHee | He MeHee 12 | He MeHee | He MeHee
BJIETBOPHUTEIbHO» 360. 0. 126 126
Bropoii Tan (mpoaBuny- | menee 70 6.
ThIil)ypOBeHb) — OLIEHKA «XOpPOo- (51-696.) | menee 23 6 | menee 23 6 MeHee
o 246
Tpernii 3Tan (BbICOKMA YPOBEHb)
- OLICHKA «OTJHMYHO» He MeHee 70 | He meHee 23 |  He MeHee | He MeHee
0. 0. 236 246
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IIpunoxenne Ne 3

TEKYIIWI U PYBEKHBIM KOHTPOJIb

Cemectp [Ixara oreHUBaHUS
0-35 G6ayutoB 36-50 6atoB 51-60 6amtoB 56-70 6aiutoB
5 YacTuuHoeE 1mocele- ITomHOE MM YacTHY- TlonHoe nim ya- ITomHOE MOCeIenue
HUE ayAUTOPHBIX 3a- HOE TOCEIIEHNE CTHUYHOE TTOCeIeHNe | ayIUTOPHBIX 3aHATHH.
uatuid. Heynosie- ayIUTOPHBIX 3aHSATUH. ayIUTOPHBIX 3aHS- TTonHOE BBEIMOTHEHNE
TBOPHUTEIIBHOE BHI- YacTUYHOE BBITIOJIHE- THH. W 3aIATa TIPaKTHIe-
MOJTHEHHWE MpaKTH4e- HHE NPAKTUYECKUX ITomHOE BBIIIOJIHE- CKUX 3aHATHI. BBI-
ckux paodot. [Tmoxas pabot. BrimonmueHue HUE MPaKTUYECKUX MOJTHEHHE KOHTPOJIb-
IIOATOTOBKA K 0asIb- KOHTPOJIBHBIX padoT, paboT. HBIX pa0OT, TECTOBBIX
HO-PEUTUHTOBBIM Me- TECTOBBIX 3aJIaHUM, Brmonnenne KoH- 3aJJaHHi, OTBETHI Ha
ponpustusiM. CTyneHT OTBETHI Ha KOJIIO- TPOJIBHBIX padoT, KOJUIOKBUYME Ha
HC )IOHyCKaeTCﬂ K KBI/IYMC Ha OLICHKHA TECTOBBIX 3aI[aHI/II\/'I, OILICHKH «KOTJINYHO)).
MPOMEXKYTOUHOH aT- «YHOBJIETBOPHUTEIh- OTBETHI Ha KOJIJIO-
TECTALNH HOY. KBHYME Ha OIICHKH
«XOPOIIIOY.
MNPOMEXYTOYHAS ATTECTALIUA
Cemectp [Txana oueHUBaHUS
HeynosnerBopurens- Y 10BIETBOPUTENBHO Xopouo OTnuuHO
HO (61-80 6amoB) (81-90 6ammoB) (91-100 6anmoB)
(36-60 6amnoB)
5 Crynent umeet 36-60 Crynent umeet 36-50 Crynent umeet 51-60 CryneHTt umeer

0aJIJIOB 10 UTOTaM
TEKYILETO U PyOeK-
HOTO KOHTPOJIS, Ha
DK3aMeHe He 1all
[IOJIHOT'O OTBETA HU HA
OJTMH BOIIPOC.

CryneHT nmeer
36-45 6aioB 1Mo UTO-
raM TeKylIero u py-
0EKHOT0 KOHTPOJIS, Ha
SK3aMeHE JaJl TOJTHBIN
OTBET TOJILKO Ha OJIMH
Borpoc. [Ipu pemennu
3a1a4 00yJarouuics
JI0ITyCKaeT rpyObie
OIMOKH, TaeT HEBEP-
HYIO OLIEHKY CUTYalluH
u periero MeHee 50 %
3a/1a4.

0aJIJIOB 0 UTOTaM Te-
KYILIETO U PyOeKHOTO
KOHTPOJIS, Ha SK3aMEHE
JlaJl TIOJTHBIM OTBET Ha
OJIUH BOTIPOC M YaCTHY-
HO (TIOJTHOCTHIO) OTBE-
THUJI Ha BTOPOH.
Crynenr umeet 46-60
0aJIOB MO UTOTaM Te-
KYIIIETO U PyOEIKHOTrO
KOHTPOJIS, Ha SK3aMEHE
JIaJT TTOJTHBIA OTBET Ha
OJIMH BOIPOC WJIH Ya-
CTUYHO OTBETHJI Ha 002
BOIIpOCa.
CTyneHT uMeer 1o
WUTOraM TEKYIIEro U
pyOEKXHOTO KOHTPOJIS
61-70 GanoB Ha 3K3a-
MEHE He JaJl IIOJTHOTO
OTBETa HU HA OJIUH BO-
rpoc. O0yyaronuiics
3aTpyAHSAETCS C TIpa-
BUJIbHOM OLIEHKOU
MIPENIOKCHHON 3a]1a4H,
JTacT HETIOJIHBIA OTBET,
pemero 55% 3amau.

0aJTOB IO UTOTAM Te-
KyIIEro U pyOexHOro
KOHTPOJIS, Ha 9K3aMCHE
JaJI IIOJIHBIM OTBET Ha
OJIMH BOTIPOC Y 4aCTUY-
HO (ITOJTHOCTBIO) OTBE-
THJI HA BTOPOH.
Crynent umeer 61 — 65
0aJIJIOB IO UTOTAM Te-
KYIIEro U pyOexHOro
KOHTPOJIS, Ha 9K3aMCHE
JIaJT TTOJTHBIA OTBET Ha
OJIMH BOIMPOC U 4aCTUY-
HO OTBETUJI Ha BTOPOH.
Crynent umeet 66-70
0aJIJIOB IO UTOTaM Te-
KYIIIETO U pyOEeKHOTO
KOHTPOJIS, Ha 9K3aMCHE
JIaJT TIOJTHBIA OTBET

ITpu pemenuu 3aaau
00y4aIOUICs TOKa3kI-
BaeT TBEP/IbIC 3HAHUS
MaTepHaia, TPaMOTHO
€ro M3Jlaraer, HO J[0-
MyCKaeT He3HAUHTEITh-
HbIE HETOYHOCTH B
MpoIlecCce PELIeHNs 3a-

nay, pemero 70% 3agau

TOJIBKO Ha OAWH BOIIPOC.

61-70 6annoB no
UTOTraM TEKYIIETO
U pyOeKHOTO
KOHTpOJIS, Ha
9K3aMeHe Ja
MOJIHBII OTBET HA
OJIMH BOIIPOC U
YaCcTHYHO (TI0J1-
HOCTBIO) OTBETHII
Ha BTOopoi. [Ipu
pElICHNH 3a/1a4
MOKa3bIBAET
rIyOOKHEe 3HAHUS
MaTepuana, CBO-
00/HO HCTIOJNb-
3yeT HeoOXo -
MbI€ (HOPMYJIBI
TIPY PEIIeHUN
3a/1a4, PerieHo
100% 3amau
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