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1. Ileau W 321294 W3yYeHHUS TUCHHUILTAHBI (MOTYJIsI)
1.1. Heab ocBOEHUS TUCHUILIHHBI

JuctummHaa «AToMHas (U3MKa» BXOAHWT B OJIOK €CTECTBEHHO-HAYYHBIX JUCIUIUINH, MPE-
HA3HAYCHHBIX JJI (POPMHUPOBAHUS Y YUAIIMXCS €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS M TBEPJIBIX
3HAHMI O TPOIIECCaX U SBJICHUSX, CBSI3aHHBIX C (PHM3UUECKUMH CBONCTBAMU MHKPOMHpPA U KBAHTO-
BBIMH SIBJICHUSIMU Ha aTOMHO-MOJIEKYJISIPHOM YPOBHE, HEOOXOAUMBIX JJIsi IOHUMAHUS U HCIIOIb30-
BaHUs B MHKCHEPHO-TEXHUUYECKUX pa3pabOTKax. AKTYalbHOCTh AUCIHUILIMHBI «ATOMHAs (U3HKA»
o0ycIioBJIeHa IPUMEHEHHEM 3HAHUWI, YMEHUI U HaBBIKOB, IMOJIYYEHHBIX B IpOLIECCe €€ U3y4eHUs,
JUTSL U3YYICHHUSI TUCITUTUIAH U3 JPYTUX OJIOKOB M YCTICIITHOTO OCBOCHHSI CIICIIUATBHOCTH B IIETIOM.

VYuebHas nuciuIuIHa «ATOMHAs (PU3MKa» CTABUT CBOEH 11eMIbI0 U3ydeHHe (PU3NIEeCKUX CBOWCTB
MHUKpPOMHPA U KBAHTOBBIX SIBJICHUI Ha aTOMHO-MOJIEKYJIIPHOM YPOBHE.

1.2. 3agauyu qUCHMILINHBI

OCHOBHBIE 337]a4¥ OCBOEHUS AUCLUIIINHBIL:

— U3Y4UTh SKCIIEPUMEHTAIbHbIE METO/IbI HCCIECOBAHUS BHYTPEHHETO CTPOCHHS aTOMOB;

— paccMoTpeTh pusnueckue 3PGEeKThl U sBICHUS, 00YCIOBIEHHbIE, B OCHOBHOM, 3JEKTPOH-
HBIMH 000JI0YKaMH aTOMOB U MOJIEKYT,

— YCBOMTb OCHOBHbBIE IIOHATHUS BOJTHOBOM MEXaHUKU U OCOOEHHOCTH MOX0J1a K U3YUYEHHUIO U
OIMCAHUIO ATOMHBIX SBJICHHI.

BocnuratenpHas 3a1ada 3aKirodaeTcs B GOPMHUPOBAHUU Y CTYJIEHTOB MPO(ECCHOHAIBHOTO
OTHOLIEHHUS K IIPOBEACHUIO HAYYHO-UCCIIEJOBATEIbCKUX U MPUKIAAHBIX padOT, B Pa3BUTHH TBOpUE-
CKOM MHMIIMATUBBI U CAMOCTOSTEIbHOCTH MBILUICHUS.

B pacummpenHblii ciicok 001IMX 3a/1a4 IUCHUIUIMHBI BXOIAT CIEAYIOUINE 3a/1a4u:

— 0000WUMb U CUCMEMAMUZUPOBAMNb SHAHUSA NO:

— COBPEMEHHBIM INPEICTaBIECHUSAM 00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUH Bellle-
CTBAa, DKCIIEPUMEHTAIBHBIM U TEOPETUYECKMM METOJaM HCCIIEN0BAHUS BHYTPEHHETO
CTPOEHHS ATOMOB U MOJIEKYII;

— OCHOBHBIM 3aKOHaM, HJESIM W MPUHIUIAM aTOMHOW (U3MKH; (HU3HUECKUM
apdexTaMm U SBIECHUSIM, OOYCIOBIECHHBIM, B OCHOBHOM, 3JIEKTPOHHBIMH 000JIOUYKAMHU
aTOMOB M MOJIEKYJI;

— Hay4yumo:

— C HAyYHOM TOYKHM 3PEHMS OCMBICIMBATh U MHTEPIPETUPOBATH OCHOBHBIE I10-
JIO’)KEHUSI aTOMHBIX ¥ MOJIEKYJISIPHBIX SIBJICHUH;

— IPUMEHATH NOJIYYCHHBIE 3HAHUS I [TPABUIIbHOM MHTEPIPETAMN OCHOBHBIX
SIBJICHUI aTOMHOU (PU3UKHU;

— Ha/IJIeKAIUM 00pa30M OIIEHUBATh MOPSIKH (PU3NUECKUX BEIUUNH;

— HCIIOJIb30BaTh IOJIyYEHHbIE 3HAHMA B PA3IUYHBIX OOJIACTAX (U3NUECKOI
HAyKH U TEXHUKHU,;

— HacTpauBaTh M IKCIUTyaTHPOBAaTh SKCIIEPUMEHTAIbHbIE MPUOOPHI AJIs UCClie-
JIOBaHUsI BHYTPEHHETO CTPOCHHS aTOMOB;

— IIPUMEHATh UMEIOIIUECS TEOPETUYECKUE 3HAHUSA I NIPOBEIACHUSA U UCTOJIKO-
BAHMSI SKCIIEPUMEHTOB;

— cihopmuposams.

— HaBBIKM NMPUMEHEHHS] OCHOBHBIX METO/I0B (hPM3UKO-MAaTEMaTHUECKOTIO aHaJIn3a
JUISL pEeLIeHUs] KOHKPETHBIX 3a]a4 (PU3UKU aTOMOB U MOJIEKYT,;

— HaBBIKM (PU3UKO-MATEMAaTUYECKOTO MOJEITNPOBAHMUS;

— YMEHHE C IOMOIIBIO aJEKBAaTHBIX METOAOB OLEHUBATH TOYHOCTH U IIOIPEIl-
HOCTb TEOPETUYECKUX PACYETOB U HKCIEPUMEHTAIbHBIX U3MEPEHNUI;

— HaBBIKM TPABHJIBHOW HSKCIUTyaTalldd OCHOBHBIX MPHOOPOB M 000PYIOBaHHS
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COBpPEMEHHOM (hr3nyeckoit 1abopaTopuu;
— HaBBIKM 00pabOTKM M MHTEPIIPETUPOBAHUS PE3YJIHTATOB IKCIEPHMEHTA;
— YMEHHE aHATTU3UPOBATh (PU3MUECKHUI CMBICT MOyYSHHBIX PE3YIIbTATOB.

1.3. MecTo AucUMIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa30oBaTe/IbHON NPOrpaMMbl

Juctumumna b1.5.08 «Atomuas ¢usuka» Bxoaut B 6a3zoByto yacts b1.b Onoka 1. J{ucuum-
iuHel (Moayau) b1 yueOGHOro 1urana.

JlucuMIinHa JIOTUYECKU M COAEPKATEIbHO-METOANUECKH CBA3aHa C JUCLUIUIMHAMU MOJY-
neit «Marematukay, «O6mas dpuzukay, «O0mun Gu3ndeckuii mpakTuKym». JJisi OCBOCHHS JaHHON
JUCHUIIIMHBI HEOOXOAUMO BJIAJIETh METOJAMHU MAaTEMAaTUYECKOTr0 aHATN3a, aHAJTMTUYECKON TeOMeT-
pUM, JUHEHHOW anreOppl, pelieHueM anredpanueckux, IuddepeHIanbHbIX U HHTErpalIbHBIX
ypaBHEHUI; TeOpHH (HYHKIIUH KOMILJICKCHOTO TIEPEMEHHOTO, TECOPUU BEPOSITHOCTEH U MaTeMaTuyde-
CKOHM CTaTHCTHKH; 3HATh OCHOBHBIC (PU3MYECKHE 3aKOHBI; YMETh MPUMEHATh MaTEeMaTHUECKHUE Me-
TOJbI U (PU3UUECKHE 3aKOHBI JJISl PELICHUS IPAKTUYECKUX 3a/1a4.

B pesynbrare m3ydeHHs HACTOSUICH AMCUUIUIMHBI CTYJACHTHI JOJKHBI MOJYYUTH 3HAHHS,
UMEIOIME HE TOJIBKO CaMOCTOSITENIFHOE 3HAU€HHE, HO W oOecneunBaronife 0a3oByl0 MOJATOTOBKY
JUISL YCBOEHUS JUCIUIUIMH 0a30BOM M BapuaTuBHOW yactel Onoka 1 «JluctumimHel (MOZYIH)»
y4eOHOro IJIaHa.

1.4. IlepevyeHb MIAHUPYEeMBIX pPe3yJIbTATOB 00y4YeHHS MO AUCHUILUINHE (MOYJI0), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOeHUsI 00Pa30BaTeIbHOI NPOrpaMMbl

N3ydyenne nanHoi y4eOHON AUCUUIUIMHBI HAMpaBiIeHO Ha (popMHupoBaHUE Y 00yUYaIOMIUXCS
cienyromux komrerenmumii: OITK-1.

CKOHM IIOCIIeHO-
BaTC€JIbHOCTHU, UX

MOJIYYCHHBIC 3Ha-
HUSA B pa3IMYHBIX

No HNunexc | Conepxanue B pesynbrare uzyuenust yueOHON AUCIUTUIMHBI
o/ | KOMIIe- | KOMMETeHIHHI 00yJaroImuecs JOHKHBI
TEHUUU | (MU e€ YacTH) 3HATh yMeThb BJIAJETh
1 OIIK-1 | cnocoOHOCTHIO K | — COBPEMEHHBIE | — C HAy4YHOH TOY- | —  MeEToJaMu
OBJIA/ICHUIO 0A30BBIMM | MIPEJICTABICHHUS | KU 3peHHs | IPOBEICHUS
3HaHUAMHU B o0OjacTu | 00 ATOMHOM | OCMBICTTUBATh U | (U3HUECKUX
MaTEeMaTUKH W €CTe- | CTPOCHUHU BEIlle- | UHTEPIPETHPO- UCCIIEIOBaHUM
CTBEHHBIX HAayK, MX | CTBAa, OCHOBHBIE | BaTb ~ OCHOBHBIE | 1 U3MEPEHUI;
HCIIOJIb30BaHUIO B | 3aKOHBI, UJEH U | TIOJOKEHUS —  HaBbIKaMU
npodeccroHanbHOI TIPUHLIMIIBI aTOMHBIX  sBJIe- | IPUMEHEHUs
JESATEIbHOCTH aTOMHON (U3M- | HUH, OLIEHUBATh | OCHOBHBIX Me-
KM, MX CTaHOB- | MOpSAKU (u3uue- | TOO0B  (uU3H-
JIEHUE W pa3BU- | CKUX  BEJIWYHUH, | KO-
THE B HUCTOpUYE- | UCTIOIb30BATh MaTemaTruye-

CKOT'O aHau3a
JUISL  PEIICHHS

MaremMaThuye- obnactsix  (U3H- | €CTECTBEHHO-
CKO€ OIMCAaHWE, | YeCKOM HayKh H | HAy4HbIX 3a-
TEOPETUYECKOE | TEXHUKU; nad;
WCCIICIOBAaHUE W | — B TIPAKTHYECKOM | —  HaBBIKaMHU
MIPaKTUIECKOE JESITEIIbHOCTH 00paboTku U
WCIIOJIb30BAHNE; | IPUMEHATh 3Ha- | HHTEPIIPETH-
— COBpPEMCHHbIE | HUST O (us3mde- | poBaHUsA  pe-
MeTOJIbl (PU3HUKO- | CKHX  CBOMCTBax | 3yJbTaToB (Pu-
MaTeMaTU4eCKO- | OOBEKTOB U SIBIie- | 3UKO-

TO MOJICIINPOBA-

HUH I co3ja-

MaTreéMaTHu4dc-
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HUS U TEOPETH-
YeCKOro Hccle-
JOBaHUSI  SIBJIC-
HUM bu3nKu
aTomMa, METOJbI
HaOII0ACHUS
aTOMHBIX SIBJIC-
HHUM, UX DIKCIIe-
PUMEHTAIBHOE
UCCIIeIOBAaHUE U
MPAKTUIECKOE
UCIOJIb30BAHNUE;
- TIPUHITUITBL
YCTPOWCTBA U
(G YHKITMOHUPO-
BaHUS DKCIEPH-
MEHTAJIbHBIX
npubopoB s
WCCIIEIOBAHHS
BHYTPCHHETO
CTPOCHHUSI  aTo-
MOB.

HHUS THIOTE3 U
TEOPETHUECKUX

MOJIeJIed, MpPOBO-
JIUTh aHaJIU3 Tpa-
HUIl WX TIpUMe-
HUMOCTH;

— TNPUMEHATH CO-
OTBETCTBYIOIIUE
METO/ABl  IPOBE-
neHus  Qusnye-
CKHX HCCIIeI0Ba-
HUM W H3Mepe-
HUH;

— TNPUMEHATH OC-

HOBHBIE  METO/IbI
¢uzuKo-
MaTeMaTH4eCKOTo

aHanM3a s pe-
HIEHUSA ecre-
CTBEHHOHAYYHBIX
3amad U (pusmde-
CKOT'O0 MOJICIIHPO-
BaHHUS B TIPOU3-
BOJICTBEHHOM
MIPaKTHUKE;

- MPUMEHSITh
HAMEIOIIUECS TeOo-
peTUYecKue 3Ha-
HUS JJs1 TIpOBe-
JIEHUS W UCTOII-
KOBaHUS  DJKCIe-
PUMEHTOB;

— HacTpauBaTh W
AKCILTyaTUPOBAThH
AKCIIEPUMEHTAITb-
HBIE TPUOOPHI AT
HCCIICIOBAHUS
BHYTPEHHETO
CTPOCHHS aTOMOB;
- MPUMEHSITh
AMEIONIECS TeOo-
peTUYEeCKUe 3Ha-
HUS JJs TIpOBe-
JIeHUS U HCTOII-
KOBaHUSA  DJKCIe-
PUMEHTOB;

— ¢ TOMOIIBIO
aZeKBaTHBIX Me-
TOJIOB OIICHUBATh
TOYHOCTb U IIO-
TPEIHOCTh  TE€O-
PETUYECKUX pac-

CKOTO  Moje-
JTUPOBAHUS,
TeopeTuye-
CKOTO pacyera
u AKCIIEPHU-
MEHTaJIHHOTO
UCCIIeI0Ba-
HUS;

—  HaBbIKaMU
IIPaBUIILHON
AKCIUTyaTaluu
OCHOBHBIX
nmpuooOpoB |
obopynoBaHus
COBPEMEHHOM
¢buznveckoi
nabopaTopuu;
—  HaBBIKaMU
00paboTKH U
HUHTEPIPETH-
poBaHUs  pe-
3yJIbTaTOB
IKCIIEPUMCH-
Ta;

—  HaBBIKaMU
MPUMEHEHUS
MTOJTY9IE€HHBIX
TeopeTHuye-
CKMX 3HaHHI
Ui pelIeHUs
TIPUKJIATHBIX
3amad.




4eTOB U H3Mepe-
HUM, aHaIu3upo-
BaTh (PU3HUECKHI
CMBICTT TIOJTy4CH-
HBIX PE3yJIbTATOB.

2. CTpyKTYypa U cojepkaHMe JUCHUILIHHBI
2.1. Pacnipeiesienue TPyA0EMKOCTH JUCIUILJIMHBI 110 BUaM padoT

O6mast Tpy10EMKOCTh TUCIUILIMHBI cocTaBisieT 4 3ad. ex. (144 waca), ux pacrpezerne-
HUE 10 BUJaM padoT mpeacTaBiIeHo B Tabmute (012 cmyodenmog OPO).

Bun yuebHoit paboTbl Bcero CemecTpbl
4acoB (dacer
5
KonTakTHasi pabora, B TOM 4ucJe:
AyIuTOpHBIE 3aHATHS (BCEro): 76,3 76,3
3aHATHSA JIEKIUOHHOI'O TUIIA 36 36 — — —

JlaGopaTopHble 3aHATHS — - — — _
3aHATHUSI CEMUHAPCKOI0 TUMA (CEMHHApPBI, MPAaKTHUUECKUE

36 36 - - -
3aHATHUSA)
HWNnas koHTaKkTHas padora:
Kontpoib camoctositenbHoM padotsl (KCP) 4 4
[Tpomexyrounas arrectanus (MKP) 0,3 0,3

CamocrosiTeibHas padoTa, B TOM 4HCIE:
Kypcogas pabora — — — — -
[TpopaboTka yuyebHOro (TeOpeTHYECcKOro) MaTepuana 15 15 — — —
BrimonHeHne WHAWBHIYAIBHBIX 3alaHWid  (ITOJrOTOBKA

. . 11 11 - - -
COOOLIeHUH, Tpe3eHTaluil)
Pedepar — - — — —
ITonroTroBKa K TeKyIeMy KOHTPOJIIO 15 15 — — —
KonTpoJn:
IToaroToBKa K 3K3aMeHy 26,7 26,7
O01as Tpy10eMKOCTh yac. 144 144 | - — —
B TOM 4McJie KOHTAKTHAs 76.3 76.3
pabora
3a4. efl. 4 4

KonTakTHas pabota mpu MpoBeleHUU YUeOHBIX 3aHATUN MO JUCIMIUTUHE «ATOMHAas QU3u-
Ka» BKITIOYACT B CeOsI: 3aHATHUS JICKITMOHHOTO THIIA, 1a00paTOpHBIC paOdOThI, 3aHATHS CEMUHAPCKOTO
Tumna (MpaKTUYECKUe 3aHATHUs), TPYIIOBbIE U WHAMBUAYaAIbHbIE KOHCYJIBTALIUU; MTPOMEKYTOUHAS
aTTecTalus B yCTHOU (opme.

2.2. CTpyKTYpa IMCUUTLIMHBI

Pacnipesenenne BUIOB yueOHOW pabOThI M MX TPYJAOEMKOCTH MO pa3/einaM AUCIUILIAHEL.
Pa3nenb! (TeMbl) TUCUMIUIMHBI, U3y4aeMbie B 5 cemecTpe (ounas ¢popma):



KonndecTBo yacoB
b HaunmenoBanwue pasienoB (Tem) AyauTopHas TBOI;?;]; '
/i Bcero  pabota KCP
pabora
J  [13 |JIP CPC

1 Bgezienne B aToMHYI0 (pU3HKy 6 2 2 2

2 [InanerapHas mozaenbp atoma Pesepdop- 11 4 4 3
na—bopa

3 KopmyckysipHO-BOJTHOBOM JTyaJiu3M 8 2 4 2

4 OCHOBBI KBAHTOBOW TEOPUH 8 2 4 2

S) VYpaBHenus lllpenuHrepa M KBaHTOBas 18 4 8 2 4
TEeOopHus aToOMa BOAOPOJa

6 MHOT03JIEKTPOHHBIE ATOMBI 14 6 4 4

7 ATOM B 110JI€ BHEITHUX CHUJI 10 4 4 2

8 [punnun IMaynu u 3nexTpoHHas KOHDU- 18 4 5 2 5
rypaiusi aTOMOB

9 PeHTreHoBCKOE M3ITyUCHHE 4 2 2

10 MonekysipHbIe CICKTPBl U XUMUYECKast 4 9 9
CBSI3b

11 OrnTryeckre KBaHTOBBIE T€HEPATOPHI 6 2 4

12 Makpockonuueckre KBaHToBbIe siBiieHus |10 2 8
HToro no nucuuniume: 117 36 |36 4 41

[Mpumeuanue: JI — nekun, [13 — npaktuueckue 3ausatus / cemunapsl, JIP — maboparopHeie
3anstusi, CPC — camocTosiTenbHast paboTa CTyAeHTA.

2.3. Conep:xanue pa3ienoB (TeM) THCHUILIUHBI

2.3.1. 3aHATHUA JEKIMOHHOI0 THIIA

No HanmeHoBaHue Dopma Tekyuiero
Conep:xanue pazzena (TeMbl)
/i pazzerna (TEMbI) KOHTPOJIS
1 Beengenne B atom- [Ipeamer u 3amaum atroMHO#M (u3uku.(OTBETHl HA KOHTPOJIb-
HYIO0 QU3UKY Muxkpomup. MacmTalObl. DKCHepUMEHTaNlb-|HbIE BOMPOCH / BBI-

HBIE JIaHHBIE O CTpOoeHUHU atroMa. CepuanabHbIE|TIOJTHEHUE TIpPaKTHYe-
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaX, KOM-|CKHUX 3aJaHuN
OwHaAIMOHHBIN mpuHIMN Putia, Tepmel. Kiac-
cudeckas Mojelib aroma ToMcoHa. D1eMEeHThI
KJIACCUYECKOM TEOpPUU HJIEKTPOMArHUTHOTO
W3JTyYECHHUS.

DJIeMeHTbl KBaHTOBOW onTuku. KBaHn-
Tel cBeTta ((oToHbl). TemiaoBoe u3TydeHHE:
KJIQCCUYECKMH W  KBAaHTOBO-MEXaHWYECKUU
noaxon. dotosddexT: ero BUIBI U 3aKOHBI.
®opmyna DWHIITEHA. [laBiieHre U3ITydeHus.
[Tornomenue wusnydenus. Msnyuenune Basu-
noBa—Yepenkona. D dekr Komnrona.

2 [InanerapHas  Mo- Omnswitel Pesepdopna. Anepuas monens|/OTBETHl HA KOHTPOIb-
nenb atoma Pesep-latoma. BeiBog dopmynel Pesepdopna musijHble BOMpOChl / BBI-
¢opna—bopa paccessHust a-yactull. CIeaCcTBUS U3 ONBITOB|TIOJHCHHUE TPaKTHYe-

Pesepdopna. DKcreprMeHTaIbHAsS IPOBEPKa|CKUX 3aJaHUM / TECTH-

7



dbopmynsr Pesepdopna. [1nanerapras mozenpb
atoma Pesepdopna. CTONKHOBEHHE YACTHIL
CedeHnue paccesHus.

CrexTpasibHble CEpUU aromMa BOAOPO-
na. DneMmeHTapHas OOpOBCKasi Teopus aroma
Bojopoaa. Ilocrymarsl bopa. Oxcnepumen-
TaJbHOE TMOJATBEPKICHUE TUCKPETHOW CTPYK-
TYpbI SHEPIEeTUYECKUX YPOBHEH aTOMOB, OIIbI-
Tl @panka u ['epra. bopoBckas Mojenb atro-
Ma Bojopona. CrekTpalibHblE CEpUM BOAOPO-
nonoAoOHbBIX cucteM. HepocraTku Teopuu
bopa.

poBaHue

Kopnyckynsipao-
BOJIHOBOW JTyaJIN3M

Yactunel 1 BoaHbl. KopnyckymnsipHo-
BOJIHOBOW AyanusM. ['unoresa ne bpoiins u ee
SKCIEPUMEHTAIBHOE MOATBEPKICHNUE HA MPHU-
Mepe aupakiuu  3JIEKTPOHOB, aTOMOB,
HeWTpoHoB. OnbiThl JleBuccona—/[xepmepa u
Tomcona. da3oBasg M TIpyIIIOBas CKOPOCTH
BoJH Je bpoinsa. CraTucTuueckuil xapakrep
CBSI3M KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB.

OTBeTbl Ha KOHTPOJIb-
HbIE BOMPOCHI / BBI-
IOJIHEHUE IpaKTHUye-
CKMX 3aJIaHUU

OCHOBBI KBaHTOBOM
Teopuu

CocrosiHue YacTullbl B KBAHTOBOM TEO-
pun. BomHoBas ¢yHKIMS W ee CTaTUCTHYe-
ckuil cmbica. [IpuHnun cynepnosunuu. Omne-
paTtopel B KBaHTOBOM MEXAaHUKE W WX CBOW-
ctBa. COOCTBEHHBIC 3HAUEHUS U COOCTBEHHBIE
¢byHkuu oneparopoB. Oneparopbl BaKHEH-
X (GU3NYECKUX BEIUUUH (KOOPIUHATHI, UM-
IIyJIbCa, MOMEHTa HMITYJIbCA, IPOEKIUU MO-
MEHTa MMIIYJIbCa, KHUHETUYECKOU, IOTEHIIU-
QTHPHOM W TIOJNHOM SHEPruu). YCJIOBHE BO3-
MOKHOCTH OJIHOBPEMEHHOI'O H3MepeHus ¢u-
3uueckux BenuuuH. COOTHOILIEHUE HEolpeie-
neHHocrel [efizenOepra.

XapakTepHble 3aJauyd KBAaHTOBOW Me-
XaHUKHU. [[BrokeHue cBoOOaHOM yacTHIbl. Ya-
CTULA B OJJHOMEPHOM NPSIMOYTOJBHON ITOTEH-
HUAIBHON siMe. JIMHEHHBI TapMOHUYECKUHI
ocuuutATop. OTpakeHne W MPOXOXKACHUE
CKBO3b MPSIMOYTOJIBbHBIA MMOTEHIUAIBHBIN T10-
por. IloreHnuanbHblii 6apbep KOHEYHOW IIH-
puHbl. TyHHENIBHBINH YD DEKT.

OTBeTbl Ha KOHTPOJIb-
HbIE BOMPOCHI / BBI-
IOJIHEHUE IpaKTHUye-
CKMX 3aJIaHUU

VpaBuenus  llpe-
JUHTepa U KBaHTO-
Basg TeEOpUs aToMma
BOJIOpOJIA

BpeMenHoe u crammoHapHOE ypaBHE-
Hus Ulpenunrepa. KBantoBanue. YpaBHeHUs
[penunrepa B onepatopHot dopme. Omnepa-
top ['amunbrona. OmnpeneneHue sHEpreTuye-
CKOTO CIIEKTpa CHCTEMBI KakK 3aJada Ha co0-
CTBEHHBIE 3HaUEHUs oneparopa [ 'aMuiIbTOHa.

KBaHTOBO-MEXaHMYECKOE  ONMCAHHE
atoma Bogoponxa. YpasHenue Illpenunrepa
I atoMa BojaopoAa. POU3HMYECKHIl CMBICIT
KBaHTOBBIX uucen. Pa3neneHue nepeMeHHBIX.
YTri0Boe ¥ paguagbHOE PACIPECICHUE DIICK-

OTBeTH HA KOHTPOJb-
HBIE BOIMPOCHI / BBI-
TOJTHEHUE TpaKTHYe-
CKUX 33/IaHUl / TeCTU-
poBaHue / BBHITIOJIHE-
HUE KOHTPOJBHOHN pa-
00THI
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TPOHHOM TJTIOTHOCTH. DHEPreTH4eCKuil
cuektp. Oneparopbl MOMEHTa HUMIIyJbCa H
MPOEKIIMM MOMEHTa HUMIyJIbCa U HUX CO0-
cTBeHHbIe 3HaueHus. [IpaBuna ordopa. Hop-
MajbHOE cOCTOsiHME aToMa. BonHoBbIE QyHK-
oUU U pacnpeaciicHuC IJIOTHOCTU BCPOATHO-
CTH. ls-cocTosiHME JIEKTpOHA B aTOME€ BOJIO-
poza.

MHOFOBJ’ICKTpOHHBIC
aTOMBbI

KBanToBaHue BOJIOPOJOTIOA00HBIX
aToMoB. KpaTHOCTb BBIpOXKJIEHUS SHEPreTu-
yeckux ypoBHed. CHMBOJIMKA COCTOSIHHI
JJIEKTpOHa B aToMme. PacnpeneneHue IIoTHO-
CTH BEPOSTHOCTU. YPOBHU U CHEKTPHI LIEJI0Y-
HbIX MertamioB. [IpaBuna orbopa u chek-
TpajibHble cepud. TOHKas CTPYKTypa CIEK-
TPaJIbHBIX JIMHUM BOJOPOJONOJOOHBIX aTo-
MOB.

OpOuTasibHBIE MATHUTHBIA U MEXaHH-
yeckuil MOMeHThl. CITUH U COOCTBEHHBIN Mar-
HUTHBIA MOMEHT D3JIEKTPOHA. ODKCIEPUMEH-
TaJbHOE  JIOKa3aTeIbCTBO  CYILECTBOBAHUS
cnuHa, onbiTel Iltepna—I'epmaxa. IlomHbli
MOMEHT umnyiabca. OnucaHue COCTOSIHUI
JJIEKTpOHA B aToMeé C IOMOIbI0 HabOpOB
KBaHTOBBIX unced. CnuH-OpOUTAaIBbHOE B3au-
MOJIeHiICTBHE.

OTBeTHl Ha KOHTPOIIb-
HbIE BOMPOCHI / BBI-
HOJHEHHE MpaKTHye-
CKUX 3aJ[aHui / TECTH-
poBaHHe

ATOM B mOJIE BHEIII-
HUX CHUJI

MarnutHble cBoiicTBa aToMOB. OpOu-
TalIbHBINA, CIIMHOBHIA W IIOJHBIA MAarHUTHBIN
MOMEHTHI aroMa. [ MpOMarHUTHOE OTHOLIEHUE
u MarHeToH bopa. ATOM BO BHEIIHEM Mar-
HUTHOM Tosie. HopmanbHbI M aHOMaJIbHBIN
a¢dextsl 3eemana u s¢¢ekr Ilamena—baxka.
DHeprusi aToMa B MarHMUTHOM IIoje. DJIeK-
TPOHHBIN MapamMarHuTHbIM pe3oHaHc (OI1P) u
€ro NPUJIOKEHUS. ATOM B AJIEKTPUYECKOM I10-
ne. Dddexr lrapka.

OTBeThl HAa KOHTPOJIb-
HbI€ BOIPOCHI / BBI-
IIOJIHEHUE ITPAKTHYE-
CKMX 3aJIaHUN

ITpuamun Ilaymu u
JJIEKTPOHHAsI  KOH-
¢buryparust aToMoB

CucreMbl TOXKIECTBEHHBIX  YaCTHILI.
Cummerpusi BOJTHOBBIX (DyHKUMN. Bo30HBI U
¢bepMuonbl. MHOro3IeKTpOHHBIE aTOMBI. O0-
I[1€ TPUHLIUIIBI OTIUCAHUS MHOTO3JIEKTPOHHO-
ro aroma. [Ipunnun Ilaynum u KBaHTOBO-
MexaHuueckas popmynupoBka npuHnuna [la-
yiau. ATOMHbIE OOOJIOYKM U TOA0O0JIOUKH.
OnekTpoHHass KoHpurypauus. CymmapHbie
OpOUTANBbHBIN, CIMHOBBIN U MOJHBIH MOMEHTHI
MHOT03JIEKTPOHHOTO atoma. LS (HopMasnbHas)
u jj-cBsa3u. CrnekTpaibHble 0003HAueHUS U
mpaBmwiia OTOOpa. 3aroJIHeHHE 3JEKTPOHHBIX
obosoyek B atomax. [lepuoanyeckast cucrema
3JeMeHTOB MeHzeneeBa. DIEKTPOHHAsT KOH-
¢burypamus u npaBuiaa XyHza.

OTBeThl HAa KOHTPOJIb-
Hble BOMNPOCHl / BBI-
IIOJIHEHUE ITPAKTH4e-
CKMX 3aJaHui / TECTHU-
poBaHue / BBINOJIHE-
HHUE KOHTPOJIBHOM pa-
00THI

Peutresosckoe wu3s-

TopMO3HOE W  XapaKTePHCTUYECKOE

OTBETH HA KOHTPOJIb-
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JTy4eHHe

pEeHTreHOBCKOe n3nydenne. Cepuu B CrieKTpax
XapaKkTepUCTHUECKOTO u3nydeHus. OcobeHHo-
CTH  XapaKTEPUCTHUYECKHUX  PEHTTCHOBCKHX
cnekTpoB. 3akoH Moz, OCOOCHHOCTH CIICK-
Tpa TOTrJoueHus. TOHKass CTPYKTypa pPEeHTIe-
HOBCKHUX CIICKTPOB.

HbIE BOIIPOCHI / BBI-
MOJTHEHUE TPaKTHYe-
CKUX 3aJaHui

10

MonekynspHbie
CIEKTPbI U XUMHYE-
CKas CBA3b

CtpoeHue, CBOMCTBA M CHEKTPbI MOJIE-
KyJ. VIOHHBIM ¥ KOBAJEHTHBIM TUIIBI XUMHYE-
CKOM CBsI3U. Buapl ABMKEHHI B MOJIEKYJIE U
TUIBl MOJIEKYJISPHBIX CHEKTPOB. JIEKTPOH-
HBIE CIIEKTPBl MOJIEKYJ M MX KOJeOaTelbHO-
BpamarenpHas cTpykrypa. Kiaccudukarus
3JIEKTPOHHBIX COCTOSHUN MoJiekyi. [IpaBuio
oTOOpa JUIsl MJIIEKTPOMArHUTHBIX MEPEXOJIOB B
JIBYXaTOMHBIX MOJIEKYJax.

OTBeTHl Ha KOHTPOIIb-
HbIE BOMPOCHI / BBI-
NOJHEHHE MpaKTHye-
CKMX 3aJIaHUH

11

Onruueckue KBaH-
TOBBIE T€HEPATOPhI

BoinyxeHHoe (MHIYIUPOBAaHHOE) U3-
aydeHue. ONTUYECKHE KBAaHTOBBIE I'€HEpPATO-
pHl (J1a3epsl). Baxkneimue tunsl ga3zepos. Oc-
HOBHBIE KOMIIOHEHTHI Jlazepa. CBoiicTBa Jia-
3€pHOr0 M3JIyYEHHUSL.

OTBeTHl HAa KOHTPOJIb-
HBIE BOIPOCHI / BBI-
MOJIHEHHE TpaKTHye-
CKHUX 3aJIaHUN

12

MaKpOCKOHI/I‘ICCKI/Ie
KBaHTOBBIC SABJICHUA

DneMEeHTbl KBAaHTOBOW CTATUCTHUKHU.
Cratuctuueckue pacnpezneneHuss Depmu—
Jupaka u boze—DiiHimTeliHa. DJIEKTPOHBI B
Kkpuctamnax. OHeprus Pepmu. Puznyeckue
OCHOBBI CBEPXIIPOBOJAMMOCTU U CBEPXTEKy4Ye-
CTH U UX KBAaHTOBasI MPUPOA.

OTBeTbl Ha KOHTPOJIb-
HbIE BOMPOCHI / BBI-
IOJIHEHUE IpaKTHUye-
CKMX 3aJIaHUU

2.3.2. 3aHATHS CEMHUHAPCKOT0 THMA

3anstusa cemuHapckoro tuna no aucuuminae b1.b.08 «AtomHas ¢gusnka» moapoOHO pac-

CMOTpeHBI B paMkax yueOHoi auctumauasl b1.B.JIB.08.01 CneunanbHbie BOIPOCH aTOMHOM (u-
3uKHU (cM. cooTBeTcTBYIOMIYIO0 PIIJT).

Ne
/1

HaumMeHnoBaHue
pazniena (Tembl)

Coneprxanue paszaena (TeMbl)

(Dopma Tekyniero
KOHTPOJIS

1

BBenenne B arom-
HYI0 pU3HKY

[IpenMer u 3amaun aTOMHOM (U3MKHU.
Muxkpomup. Macmralbel. JKcrepUMEHTAb-
HbIE JTaHHBIE O CTpOoeHHM atoMa. CepranbHbIe
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpPax, KOM-
OuHanMOHHBIN npuHIMN Putna, Tepmsl. Knac-
cudeckas Moziesb atoma ToMcoHa. DJIeMEHTHI
KJIACCHYECKOW TEOPUU DIEKTPOMAarHUTHOTO
U3ITy4EHUS.

DJieMeHThl KBaHTOBOW onTuku. KBan-
Tl cBeTa (Qoronsl). TemmoBoe u3mydeHUE:
KJIACCUYECKHMI W  KBAaHTOBO-MEXAHUYECKUH
noaxoa. ®oTordexT: ero BUIB U 3aKOHBI.
®opmyna DWHIITEHA. [laBieHre U3IydeHus.
ITormomenue wusnydenus. M3nyuenue Basu-
noBa—Yepenkona. dpdexr Komnrona.

OTBeTHl Ha KOHTPOJIb-
HBIE BOIMPOCHI / BBI-
TOJTHEHUE TPaKTHYE-
CKHMX 3aJlaHHI

IInanerapnas  Mo-

nenp atoma Pesep-

Omnsitel Pesepdopnaa. SAnepuas momens
atoma. BreiBog dopmyner Pesepdopna st

OTBeThl Ha KOHTPOJIb-
HbIE BOIPOCHI / BBI-
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dbopna—bopa

paccestHusl o-uactull. CreacTBHsI U3 OIBITOB
Pesepdopna. DxcriepumeHTanbHas IpOBEpKa
dopmynsr Pezepdopna. Ilnanerapuas moxaennb
atoma Pezepdopna. CTOIKHOBEHHE YACTHILI.
CeueHue paccesiHus.

CrekTpanbHble CEpUH aTomMa BOAOPO-
na. DneMeHTapHas OOpOBCKas TEOpHs aToMa
Bojopona. Iloctymarel bopa. Dxcnepumen-
TaJIbHOE MOJTBEPKACHUE TUCKPETHOU CTPYK-
TYpbl SHEPTreTUUECKUX YPOBHEH aTOMOB, OIbI-
Tbl @panka u I'epua. bopoBckas Mozenb aro-
Ma Bojopona. CrnekTpalibHble CEpUH BOAOPO-
nonmoo0HBIX cucteM. Hemocratku Teopuu
bopa.

MOJTHEHUE TpPAKTUYE-
CKHUX 3aJIaHUN

KopnyckyssipHo-
BOJIHOBOH lyallu3M

Yactuusl u BosHBL. KopnyckymnsipHO-
BOJIHOBOM ayanu3M. ['unoresa ne bpoiins u ee
AKCIEPUMEHTAIIBHOE MOATBEPKIACHUE HA TIPU-
Mepe audpakiuu  JIEKTPOHOB, aTOMOB,
HerTpoHoB. OneiThl JleBuccona—/xepmepa u
Tomcona. ®a3oBasg W TrpynmnoBas CKOPOCTH
BoiH ne bpoinsa. Craructuueckuii xapaxkrtep
CBSI3U KOPIYCKYJIIPHBIX U BOJHOBBIX CBOMCTB.

OTBeTHl Ha KOHTPOJIb-
HBIE BOINPOCHI / BBI-
MOJIHEHHE TpaKTH4e-
CKHUX 3aJaHuil

OCHOBBI KBaHTOBOU
TEOpUHU

CocTosiHME YacTHIIbl B KBAHTOBOM T€O-
puu. BonHoBass ¢yHKUUS U ee CcTaTUCTUYe-
ckuil cmbica. [Ipunnun cyneprnosunuu. One-
paTopsl B KBAaHTOBOW MEXAHHMKE U HMX CBOM-
ctBa. COOCTBEHHBIE 3HAUEHUSI U COOCTBEHHbIE
¢byHkuuu oneparopoB. OnepaTopbl BaKHEHU-
MIMX (PU3NYECKUX BEIMYUH (KOOPIAMHATHI, UM-
IyJbCa, MOMEHTA HMIIYJIbCA, MPOEKIHH MO-
MEHTa HUMITYJIbCA, KHUHETUYECKOM, IOTEHIH-
QIbHOM M TOJHOM SHepruu). YclIoBHE BO3-
MOKHOCTH OJIHOBPEMEHHOI'O H3MepeHus (u-
3uuecKux BenuuuH. COOTHOLIEHUE HEOIpee-
neHHocteit ['elizenobepra.

XapakTepHbIE 3aJlauyd KBAHTOBOM Me-
XaHUKH. J[BrkeHue cBOOOHOM vacTuilbl. Ya-
CTULA B OJHOMEPHOMU MPSAMOYTOJIBHOU ITOTEH-
IUanpHON siMe. JIMHEHHBI TrapMOHMYECKUN
ocuwiuiITop. OTpa)keHHEe U MPOXOXKIECHUE
CKBO3b NPSMOYTOJBHBIA MOTEHIIMAIBHBINA TO-
por. IloreHnuanpHblil 6apbep KOHEUYHOM IIH-
puHbl. TyHHENbHBIN 3P QeKT.

OTBeTHl Ha KOHTPOJIb-
HBIE BOINPOCHI / BBI-
MOJIHEHHE TpaKTHye-
CKHMX 3aJlaHUI

VYpaBuenus  Ilpe-
JUHTEpa W KBAHTO-
Basg TEOpUs aTroMa
BOZOpOJA

BpemeHHOe M cTalmoHapHOE ypaBHE-
Hua [llpennnrepa. KBanroBanue. YpaBHEHUs
[penunrepa B oneparopHoii popme. Omnepa-
top ['ammiibToHa. OmnpeneneHue sHepreTuye-
CKOTO CIEKTpa CHUCTEMBI KaK 3ajada Ha coO-
CTBEHHBIE 3HAUEHHUs oneparopa I 'aMuibToHa.

KBaHTOBO-MEXaHMUECKOE  OINUCAHUE
aromMa Bojopoja. YpaBHenue Illpenunrepa
I aromMa BoAopoja. PU3MYECKUH CMBICIT

OTBeTbl HAa KOHTPOJIb-
Hble BOMNPOCHl / BBI-
IIOJIHEHUE IpaKTH4e-
CKMX 3amaHuii / BBI-
MOJIHEHUE KOHTPOJIb-
HOM pabOTHI
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KBaHTOBBIX 4Kcell. Pa3neneHue nepeMeHHBIX.
VYri10BO€ U pasuaIbHOE paclpencieHUe IeK-
TPOHHOH MJIOTHOCTH. OHEePreTU4eCcKuil
crektp. OnepaToppl MOMEHTAa HMITYJIbCa U
MPOEKIIMY MOMEHTa HUMIyJbca U HUX C00-
cTBeHHble 3HayeHus. [IpaBuna orbopa. Hop-
MaJlbHOE COCTOsSIHUE aToMa. BoiHoBbIe QyHK-
WA U pachpeesieHue IUIOTHOCTU BEPOSTHO-
CTH. ls-cocTosiHME 3JIEKTpOHa B aTOME BOJO-
poja.

MHOFOBJ’ICKTpOHHHe
ATOMBI

KBanToBanue BOJOPOJIOTIOA00HBIX
atoMoB. KpaTHOCTb BBIPOXKIEHUS IHEPreTH-
YecKux ypoBHeW. CHMBOJIMKA COCTOSIHUI
AJIEKTpOHa B aToMe. PacmpeneneHue miIoTHO-
CTH BEPOATHOCTU. YPOBHU M CIIEKTPHI LIEI0U-
HbIX MeTtaiioB. IIpaBuna orbopa u choek-
TpaibHble cepud. TOHKas CTPYKTypa CIEK-
TPaJIbHBIX JMHUW BOJOPOAONOJOOHBIX aTo-
MOB.

OpOuTanibHbIe MarHUTHBIM U MEXaHHU-
yeckuil MoMeHThl. CIIMH U COOCTBEHHBIN Mar-
HUTHBIH MOMEHT OJJICKTPOHA. ODKCIEPUMEH-
TaJbHOE  JIOKA3aTEJbCTBO  CYILIECTBOBAHUS
cruHa, onbiTel Illtepna—I'epnaxa. IlomHbiin
MOMEHT uMmnyjiabca. OnucaHue COCTOSHUI
AIIEKTPOHAa B AaTOME C IOMOINIbIO HAaOOpOB
KBaHTOBBbIX uuncen. CrnuH-opOUTaIbHOE B3au-
MOJICHCTBUE.

OTBeTbl Ha KOHTPOJIb-
HbIE BOMPOCHI / BBI-
IIOJITHEHUE  IPaKTUYe-
CKMX 3aJIaHUU

ATOM B 1OJIEe BHEII-
HUX CHII

MaruutHble cBoiicTBa aToMoB. OpOu-
TaJIbHBINA, CIIMHOBBEIM M IIOJHBIA MarHHTHBIM
MOMEHTHI aroMa. [ MPOMarHUTHOE OTHOLIEHUE
u MarHeToH bopa. AToM BO BHEIIHEM Mar-
HUTHOM Tosie. HopmanbHBI M aHOMaJbHBIN
spdexts 3eemana u >¢pdexr Ilamena—baxka.
DHeprusi aToMa B MAarHUTHOM Iojie. OJieK-
TPOHHBIM MapamMarHuTHbIN pe3onanc (OI1P) u
€ro MPUII0KEHHS. ATOM B BJIEKTPUYECKOM IO-
ne. Oddexr [rapka.

OTBeThl Ha KOHTPOJIb-
HbI€ BOIPOCHI / BBI-
IIOJIHEHUE  ITpaKTH4e-
CKMX 3aJIaHUN

[Mpuamun Ilaynun u
JJIEKTPOHHAsT  KOH-
¢buryparms aroMoB

CucreMpl TOXIECTBEHHBIX YaCTHILI.
CumMeTrpusi BOJHOBBIX (PyHKUIMNA. Bo3oHBI U
(bepMuoHbl. MHOT03NIEKTPOHHBIE aTOMBL. O0-
1€ TPUHLHUIIBI OTIMCAHUS MHOTOAJIEKTPOHHO-
ro aroma. Ilpunnun Ilaynu u KBaHTOBO-
MexaHuueckas GopmynupoBka npunuumna [la-
yau. ATOMHBIE O0OOJIOUKM M TOJO000JIO0YKH.
OnekTpoHHas KoHburypauus. CymmapHbIe
OpOUTAIbHBIN, CIMHOBBIN U MOJHBIA MOMEHTHI
MHOTO?JIEKTpOHHOTO atoma. LS (HopmasbHas)
U jj-cBs3u. CnekTpanbHble O0O3HAuCHHS U
npaBuia OTOOpPA. 3aroJIHEHHE 3JIEKTPOHHBIX
oOomnouek B aTomax. [lepuoanueckas cucrema
a1eMeHTOB MeHeneeBa. JJIEKTPOHHAsT KOH-

OTBeTbl HAa KOHTPOJIb-
Hble BOMNPOCHl / BBI-
IIOJIHEHUE ITpaKTH4e-
CKMX 3amaHuii / BBI-
MIOJIHEHUE KOHTPOJIb-
HOM pabOTHI
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\q)nrypaum U ipaBuia XyHJa.

IIpakTnyeckue 3aHATHS

Ne
n/

Ne paznena
UCIIAJINHEI

HanmenoBanmne IMPAKTUYCCKUX 3aHATHH

Komn-Bo
JacoB

1

1,2

Mopemu atomoB Tomcona u Pesepdopna. 3akoHOMepHOCTH B
CIIEKTpax aTOMOB BOIOPO/Ia M BOJOPOAONOTO0OHBIX ATOMOB.

4

2

2,3

Paccesnue a-gactun BemectBoM. @opmyna Pesepdopna. Ilo-
crynatel bopa. Mogens aroma bopa. Onbeit ®panka u ['epra.
Bousnbl ne bporins.

OcHOBBI KBaHTOBOM MexaHUKHU. COOTHOILIEHHE HEOMPEIeIEHHO-
creii I'eitzenOepra. Omeparopsl (usnuecknx BenuuuH. Co0-
CTBEHHBIC 3HAYCHHS M COOCTBEHHBIC (DYHKIIMU OIEPaTOPOB.

OCHOBBI KBaHTOBO-MEXaHUYECKOI0 IMPEJICTABIEHUS O CTPOCHUU
atoma. OHOAMEKTpOHHBIM aTtoM. YpaBHenue lllpemunrepa ms
atroMa BoAopoaa. GU3NYeCKUil CMBICT KBAHTOBBIX YHCEN. DHEpre-
THIecKuii ciektp. [IpaBmia orbopa.

10

6,8

MHoroanektpoHHsle atombl. O6onouku U mopobonouku. Co-
CTOsiHMe. DJeKTpoHHas KoHurypanus. TepMm. OcCHOBHbIE Tep-
MBI aTroMoB. [lepuonndeckas Tabnuma 371eMEHTOB (OCHOBBI TO-
CTPOCHHS).

10

MaruutHble cBoiicTBa aToMOB. OpOUTaIbHBINA, MEXaHUYECKUN U
MarHMTHBI MOMEHTHI JIEKTPOHA. DHEPrus aToMa B MArHUTHOM
nosie. D¢ dekt 3eeMaHa. ATOM B 3JIEKTpUUECKOM 1ose. Dpdext

[Irapka.

HUroro:

36

2.3.3. JIaGopaTopHble 3aHATHS

CornacHo yuyeOHOMY IJIaHy 3aHATHS Ja00paTOPHOTO TUMA M0 JAHHON NUCHMILIMHE Npedy-
CMOTpeHbI B pamkax yueOHou aucuumiauHbl b1.6.10 «O6muit ¢pusnueckuil npaktukym (ATomMHas

¢buzuka)» (cM. coorBeTcTByIOMIYI0 PIT/I).

2.3.4. IlpuMepHasi TeMATHKAa KYPCOBBIX padoT (IPOEKTOB)

CormacHo y4eOHOMY IUTIaHYy KYypCOBBIE€ PabOTHI (TPOEKTHI) MO JAHHOW IUCIUIUINHE HE

IIPEyCMOTPEHBI.

2.4. TlepeyeHb y4eOHO-MeTOAMYECKOro oOecrnevyeHMsl I CaMOCTOATEIbHOH PadoThI

00y4aroIUXCcH M0 JUCUMUILTIMHE (MOTYJII0)

No Bt CPC [TepedyeHs yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUTLTMHBI

/1 T10 BBITTOJIHEHUIO CAMOCTOSITEIbHON pabOThI

1 [[Ipopabotka  y4yebHOrOo|MeTOaMYECKHE yKA3aHHs 1O OPTaHU3AIMH CaMOCTOSITEIHHOM pa-
(TeopeTnyeckoro) OOTBI CTY/IEHTOB.
Marepuania);

pedepar;

BBITIOJIHEHUE WHJIMBHUY-
aJIbHBIX 3aIaHMI;

MOJrOTOBKA K TEKYILEH
U IIPOMEKYTOUYHON
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aTTecTaluu

2 |[lomroroBka K mpakTu-MeTOAMYECKHE yKa3aHHUs IO OpraHU3alMyd CaMOCTOSTEIbHON pa-
YECKUM 3aHSATUSIM OOTBI CTYJICHTOB.
3 |[lomroroBka K BBINOJ-METOAMYECKHE yKa3aHUS IO OpPraHU3alMd CaAMOCTOSTEIHHON pa-
HEHUIO  JTaOOPaTOPHBIX |0OTHI CTY/IECHTOB.
pabor
No [lepeueHsb ya4eOHO-METOAMYECKOTO OOSCTICUCHUS
e HaumenoBanue pa3nena (Tembl) JTUCIUIUIMHBI 110 BBITOJIHEHUIO
CaMOCTOSITENILHOW PabOTHI
1 Beenenue B aToMHy0 QU3HKY 1. AtomHas ¢usmka: yueOHO-METOIUYECKOE MOCO-
2 [lnanerapuas wmoxens aroma Pe-0ue / [A.IL Bapkxos, B.C. Hopom, B.E. JIsicenko u
3epdopra—bopa ap.]; M-Bo oOpaszoBanust u Hayku Poc. ®dexpepauuu,
3 Kopnyckynspao-sonHoBoii  aya-|Kybanckuii roc. yn-1. — Kpacnonap: [Kybanckuii roc-
JIA3M yaapcTBeHHbIN yHuBepcurer|, 2016.
4 OCHOBBI KBAHTOBOM TEOPUH 2. DneKTpoHHbIN Kypc «Du3nka atoMay (BKIOYa-
5 Vpasuenus lllpemunrepa u kBaH-|€T B cebst: 1) ANEeKTpOHHBIA Kypc JEKIHii; 2) KOH-
TOBas TEOPHUs aToOMa BOIOPOAa TPOJIBHBIC BOIIPOCHI IO pasaciaM y‘-I€6HOFO Kypca; 3)
6 MHOT03/1eKTPOHHbIE ATOMbI MPAKTUYECKHE 3aJ]aHus 1O pasjenaM y4eOHOro Kypca;
7 ATOM B IIOJI€ BHEIIHNX CHII 4) TecThl IO pazfenaM yuyeOHOro Kypca); pekuMm Jo-
[puniun ITaymu u snexkrponHas|CTYa-
8 |kondurypamus atomon http://moodle.kubsu.ru/
9 PEHTIeHOBCKOE H3NTyUEHHE 3. UponoB U.E. KBantoBas ¢usuka. OcHOBHBIE
MoJeKyIspHBIE CIEKTPHl 1 XiMi- |33 KOHBL: yueOHoe mocobue [DIeKTpOHHBIM pecypc]:
10 qeckas CBA3b yueb. mocodue — DnekTpoH. naH. — MockBa: M3ga-
11 OnTHYeckie KBaHTOBbIE reneparo-| c1PCTBO «Jlaboparopust 3Hanuit», 2017. — 261 c. —
pbl PexxuMm nocryma:
https://e.lanbook.com/book/94103
12 MaKpOCKOMHIECKHE KBAHTOBEIC 4. I/vaOILOB N.E. 3agaun no obmeit pusuke [Dnek-
R TPOHHBIN pecypc]: yuedHOe ocobue st By3oB / Mpo-

noB, M.LE. — 11-e uzn. — M.: JlaGoparopusi 3HaHUH,
2017. — 434 c. — Pexxum jgocryma:

https://e.lanbook.com/book/94101

5. CasenseB U.B. Kypc ¢usuku [DnaeKTpoHHBIN
pecypc]: yuebnoe nocodue: B 3 1. T. 3: KBanToBas or-
Tuka. AToMHas Qusuka. Pusuka TBepaoro tena. dOu-
3WKa aTOMHOTO sJpa U dleMeHTapHbIX yactull / CaBe-
neeB U. B. — CII6.: JIaub, 2018. — 308 ¢. — Pexxum [1o-
CTyma:

https://e.lanbook.com/book/98247#authors

6. CaenbeB U.B. Kypc obmeit ¢usuku [Dmnek-
TPOHHBIN pecypc]: yuedHoe mocodue: B 5 1. T. 5: KBan-
TOBas onTuka. AToMHasi pu3nka. Ou3MKa TBEPIOTO Te-
na. duszmka aTOMHOTO si/ipa ¥ 3JIEMEHTapHBIX YacTull /
N.B. CapenbeB. — CII6.: Jlanb, 2011. — 384 c¢. — Pexxum
JIOCTyTa:

https://e.lanbook.com/reader/book/708/#authors

7. bynkep . ATomMHas ¢u3uka [DneKTpOHHBIN pe-
cypc]: yue6. mocodue / /. byakep, . Kumbemn, /I.
HeMunnb. — DnekTpoH. naH. — MockBa: @U3MAaTINUT,
2010. — 396 c. — Pexxum nocryma:

https://e.lanbook.com/book/48253
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8. Cuyxun JI.B. O6mmii kypc ¢msuku. T. 5:
ATomHas U saepHas pusuka. — M.: @usmariut, 2006.

9. Tpopumona T.N. Kypc ¢usuku: ydyebHOE TIOCO-
Oue U1 WHXXCHEPHO-TEXHUYECCKHX CIEIUATBHOCTEH
By30B. — M.: Akaxemus, 2010 (18-e uzn., crep.). — M.:
Axkanemus, 2014 (20-e u3n., crep.).

10. Tpodumoa T.M. OcHoBbl (u3uku. AToMm,
aTOMHOE S/IPO M AJIEMEHTApHBIC YACTHIIBI: YU4eOHOE TMO-
cobue. — M.: KHOPYC, 2011.

11. HInonbckmit 2.B. Atomuas ¢usmka. Tom 1.
Beenenue B aromHyr0 Gu3uKy [DneKTpoHHBIN pecypc]:
yue0. — DnexrpoH. naH. — Cankr-IlerepOypr: Jlans,
2010. — 560 c. — Pexxum nocrymna:

https://e.lanbook.com/book/442

12. lnonbckuit 9.B. Atomuas ¢usuka. Tom 2.
OCHOBBI KBaHTOBOW MEXAaHUKH W CTPOCHHUE 3JICKTPOH-
HOI 000J104KkM aToma [DIEKTPOHHBIN pecypc]: yuel. —
OnektpoH. aaH. — Cankr-IlerepOypr: Jlanb, 2010. — 448
¢. — Pexxum nocryna:

https://e.lanbook.com/book/443

Y4yeOHO-METOANYECKUE MAaTepUaIbl I CAMOCTOATEILHON padOThl 00YUYAIOIIUXCS U3 YnCia
WHBAJIHUIOB U JIMI C OTPaHUYCHHBIMU BO3MOKHOCTSIMHU 310poBbsi (OB3) mpenocrasmisitorcst B dop-
Max, aJJalTHPOBAHHBIX K OTPAHUUYCHHUSIM UX 3JI0POBbS U BOCIIPUATHUS HH(DOPMAITHIH:

Jiia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B ieyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist an ¢ HapyIEHUs MU CIlyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmnapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00yda-
FOLIUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nporuiecce npenonaBanus JTUCIUILIMHBI HCIIOJB3YIOTCS CIEAYIOIINE METOIbI:

— JIEKIIWY;

— MPOBEJCHUE MPAKTUUYECKUX 3aHATUH;

— JIOMAIlIHHE 3aJJaHus;

— OIpoC;

— UH/IMBU]lyaJbHbIE IPAKTUUECKHE 3a1aHUS;

— KOHTPOJIbHBIE PabOThI;

— TECTUPOBAHME;

— KOHCYJIbTAIIUU MPENOIaBaTeNeH;

— caMOCTOsATeNbHAs paboTa CTY/AEHTOB (M3yYEeHHE TEOPETHUUYECKOr0 MaTepuana, MoAroToBKa
K J7a00paTOPHBIM 3aHSTHSAM, BBIIIOJHEHHE JOMAIIHUX pabOT U MHAMBHUIYAIbHBIX THIIOBBIX pacye-
TOB, MIOATOTOBKA K OIPOCY, TECTUPOBAHUIO U IK3AMEHY).

Jlnis mpoBeieHus BCeX JIEKIMOHHBIX U MMPAKTUYECKUX (CEMUHAPCKUX) 3aHATUH UCIOJB3YIOT-
Csl MYJIbTUMEIUIHBIE CPENCTBA BOCIIPOU3BEACHUS aKTUBHOI'O COJEPKUMOTO0, MO3BOJISIOLIETO CIY-
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IIaTENII0 BOCHPUHUMATh OCOOCHHOCTH M3Y4aeMOro MaTepuala, 3a4acTyi0 UIPAroIlye PelIarollyio
pOJIb B TIOHMMAaHUU M BOCIPHATHH, a Takke (OPMHUPOBAHUHU MPOPECCHOHANBHBIX KOMITETEHIIHIA.
WHTepakTUBHBIE ayAUTOPHBIEC 3aHATUS C UCIOJIb30BAHUEM MYJIBTUMEIUIHBIX CHUCTEM I103BOJISIOT
aKTUBHO U 3G (EKTUBHO BOBJIEKATh y4YalIMXCs B Y4eOHBIM MpoOIlecC M OCYLIECTBISITH OOPAaTHYIO
cBs13b. [IoMHMO 3TOT0, CTAaHOBUTCSI BO3MOXKHBIM (P (HEKTUBHOE 00CYXKIEHUE CIOKHBIX U JUCKYCCH-
OHHBIX BOIIPOCOB U NMPOOIEM.

ITo m3ydyaeMoil AMCUMILIMHE CTYAEHTAM MPEAOCTaBISAETCSI BO3MOKHOCTh OTKPBITO I0JIb30-
BaThCs (B TOM 4HMCJE KOMUPOBATh HA JIMYHBIE HOCUTENIHU MH(POPMAIMK) MOATOTOBIEHHBIMU BEAY-
IIMM JAHHYIO TUCUUIUIMHY IIPEnojaBaTelieM MaTeprajlaMu B BUJE 3JIEKTPOHHOI0 KOMILIEKCA CO-
NMPOBOKIEHH S, BKIIOYAIOIIETO B ce0sl:

— DJIEKTPOHHbBIE KOHCIIEKTHI JIEKIUI;

— JIEKTPOHHBIE IJIaHbI IPAKTHYECKUX (CEMUHAPCKUX ) 3aHIATUM;

— JJICKTPOHHBIE BapHUaHTHl Y4eOHO-METOAMYECKHX MOCOOMI I BBIMOJIHEHHS JabopaTop-
HBIX 3aJaHUI;

— CIIMCKHU KOHTPOJIBHBIX BOIIPOCOB K Ka)KJJ0M TEME U3y4aeMoro Kypca;

— pa3HOOOPA3HYIO IOMOJHUTENBHYIO JIUTEPATYPY, OTHOCALIYIOCS K U3y4aeMON TUCIUILINHE
B AJIGKTPOHHOM BHJIE (B Pa3MYHBIX TEKCTOBBIX (hopMmaTax U rpapuveckux (opmarax, a TakKe B
dopmarax *.pdf, *.djvu.

CompoBOXKIEHHE CAMOCTOSITENFHON padOThl CTYICHTOB TAK)KE OPraHM30BAHO B CIEAYIOIIHX
dbopmax:

— YCBOEHME, JI0IIOJIHEHHE U BHUKAaHUE B pa30upaeMble pa3ziesibl JUCUMILIMHBI IPU TOMOIIN
3HAHUU TOJYYaeMBIX MO CPEACTBAM H3YYCHHs] PEKOMEHAYEMOUM ITUTEpaTyphl U OCYLIECTBIIEMOE
IyTeM Hanucanus pedepaTuBHBIX padoT;

— KOHCYJbTAllUM, OPTaHU30BAHHbBIC JJISI PA3bSICHEHUS MPOOJIEMHBIX MOMEHTOB IPH CaMO-
CTOSITENIFHOM HM3YYCHUU TEX HJIM MHBIX aCIEKTOB Pa3JIeNIOB yCBaWBaeMOW MH(OpMaIuM B JUCIIH-
TUTHHE.

OcHoBHbIe 00pa3zoBaTeNbHbIE TEXHOJIOTUH, UCIOJIb3YEMbIE B YUeOHOM IpoLIecce:

— UHTEPAKTUBHAS JIEKIIHUS C MYJIbTUMEIUNHON CUCTEMON C aKTUBHBIM BOBJICUEHUEM CTYIEH-
TOB B Y4eOHBI1 mporiecc 1 00paTHOM CBS3bIO;

— JIGKIIUH C TIPOOJIEMHBIM U3JI0KEHHUEM;

— 00CYX/I€HHE CIOXHBIX M TUCKYCCHOHHBIX BOIPOCOB U MPOOJIEM U pa3pelieHne npooieM;

— KOMIIBIOTEPHBIE 3aHSTHS B PEXKIMAX B3aUMOJICHCTBHSI «IIPETIOIaBATENb — CTYACHT), «CTYICHT
— MIPEToJIaBaTeNby, «CTYAECHT — CTYAECHT;

— TEXHOJIOTUM CMEIIaHHOTO O0YYeHMsI: JUCTAHIIMOHHBIE 3a/IaHUs M YIPAKHEHUs], COCTaBIECHHE
IJI0CCapyeB TEPMUHOB U ONpeaesieHui, rpynmnoBble MeToabl Wiki, HHTEpHET-TECTUpOBaHUE U aHKETH-
pOBaHHE.

WNuTepakTuBHBIE 00pa30BaTeIbHbIE TEXHOIOTHH, UCIIOIb3YEMBIE B ayIUTOPHBIX 3aHATHUSIX:

— TEXHOJIOTHUS Pa3BUTHUSI KPUTHUECKOTO MBIIIICHUS;

— JIEKIIUU C TIPOOJIEMHBIM H3JI0KEHUEM;

— UCIIOJIb30BAaHUE CPEICTB MYJIBTUMENA;

— U3y4YeHHUE U 3aKperieHne HOBOro MaTepuasa (MHTepaKkTUBHAs JIEKIHs, paboTa ¢ HarisI-
HBIMHU [TOCOOMSIMH, BUJIEO- U ayOMaTepuallaMy, UCIIOJIb30BaHUE BONpocoB, COKpaTHUeCKui Jua-
JIor);

— 00CyX/IeHHE CIOKHBIX U JUCKYCCHOHHBIX BOIPOCOB U MpobieM («3aiiMu mo3umuio (IKa-
Jla MHEHHH )», TPOCKTUBHBIE TeXHUKH, «OJIMH — BIBOEM — BCe BMecTe», «CMEeHH TO3UIIUIO», «Jluc-
KyCCHUsl B CTUJIE TEJIEBU3MOHHOTO TOK-IIOY», 1€0aThl, CHMIIO3UYM);

— pazpemienne npodsieM («/lepeBo pemennii», «Mo3ToBOH MITYPM», «AHATU3 Ka3yCOBY);

— TBOPYECKHE 3a/1aHUs;

— paboTa B MasbIX rpymnmnax;

— UCIOJIb30BAaHUE CPEACTB MYJIbTUMEUA (KOMIIBIOTEPHBIE KIIACCHI);

— TEXHOJIOTHS KOMITBIOTEPHOTO MOJIEIMPOBAHUS YHUCIEHHBIX pPacyeToB B HHKEHEPHO-
matematrueckoit cucteMe MATHCAD (uinu cucteme KommnbroTepHoit marematuku MATLAB).
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HJ’I?I JIAI[ ¢ OI'paHUYCHHBIMHU BO3MOXKHOCTAMU 3J0POBbEA IMPEAYCMOTPEHA OpraHu3anusa KOH-
Cy.]IBTaHI/Iﬁ C UCITIOJIb30BAHHEM SHGKTpOHHOﬁ IIOYTHI.

4. OIICHO‘IHLIe cpeacrea AJsl TEKYHIEro KOHTPOJIA yCII€EBA€EMOCTH MU HpOMe)l(yTO‘lHOﬁ
aTreCTanum

4.1. DoHJ OLIEHOYHBIX CPpEeACTB 1Jisl MPOBEACHUN TCKYLIECT0 KOHTPOJIsA

@DOHJ| OLIEHOYHBIX CPEJCTB AJIs IPOBEAECHUS TEKYLIET0 KOHTPOJIS COJIEPIKUT:
— KOHTPOJIbHBIE BOIIPOCHI 110 Y4eOHOI mporpamme;

— MPaKTHYECKUE 3a/1aHUs 110 YIeOHOH mporpamme;

— TECTOBBIC 3aJIaHUs IO Y4eOHOM MPOrpaMMme;

— TeMbI pedepaToB o yueOHOW mporpamMme;

— KOHTPOJIbHBIE PabOThI IO Y4eOHOI MporpaMme.

KoHnTpoJibHbIE BONPOCHI 10 Y4eOHOM MporpamMmme

B mpouiecce moAroTOBKM M OTBETaM Ha KOHTPOJIBHBIE BOMPOCH (POPMUPYIOTCA U OIICHHUBA-
forcst Bee Tpedyembie DI'OC BO u OOII anst nanpasnenus 03.03.03 Pagnodusuka (nmpoduns: Pa-
nuodu3ndyecKre MEeToIbI o o0aacTsaM npumeHenus (onodusmuka) komnereniuu: OITK-1.

Hwxe npuBoasATCS MpUMEPBl KOHTPOJIBHBIX BOIIPOCOB IS paboyei mporpaMmel.

[TonHBII KOMITIEKT KOHTPOJIBHBIX BOIIPOCOB VISl BCEX pa3zieloB paboueld mporpaMMsbl MpH-
Boautca B @OC nucuumnunel b1.5.08 «AtomHas ¢pusnkay.

2. Ilnanerapuas moaeab atroma Pesepdopaa—bopa.

1. KakoB ¢u3uueckuit cMbIca yuces M u N B 00001ienHoi popmyne banesmepa?

2. KaxoBbI JUTUHBI BOJIH CaMbIX KOPOTKOBOJIHOBOM U JIJITMHHOBOJIHOBOM nHUi cepuu [lamena?

3. KakoBa JuIMHa BOJIHBI, COOTBETCTBYIOIIAs rpaHuLe cepun banemepa?

4. KakoBa yacToTa roJIoOBHOU JUHUU cepun Jlalimana?

5. AToMBI BOIOpOZA HAXOAATCS B COCTOSIHUU ¢ N = 5. CKONBKO JIMHUI COOEPHKUT €TO CIIEKTP
u3Iy4yeHus?

6. B ueM cocTouT cyThb KOMOMHAIIMOHHOTO pUHIMMIA PuTma?

7. Ucnonb3yst KOMOMHAIIMOHHBIN MPUHIIMII, TTOKAKUTE Ha OJTHOM U3 IPUMEPOB, KaK MOXKHO
MOJIyYUTh YaCTOTY JJIsl BTOPOM JJIMHHOBOJIHOBOM TMHUM cepuu [lamena.

8. KakoBbl paznuuuns Mex 1y Mojenbio aroma Pesepdopaa u reopueit bopa?

9. Ilouemy Monenb atoma Pesepdopna HecoBMecTHMA € MPEACTABICHUSIMU KJIACCHUECKON
buzuku?

10. Pazwsicaute cmbicn noctynatoB bopa. Kak ¢ ux momompio OOBSCHUTH JTUHEHUATbIH
CIIEKTp aToma Bojopoja?

11. Ucxons u3 Teopuu bopa, onpeaenure CKOpOCTh ABMKEHHS SJIEKTPOHA Ha TPOU3BOJIIEHOM
HHEPreTUYECKOM YPOBHE.

12. Onpenennre MakCUMaJbHYIO JUIMHY BOJIHBI CBETA, IIPU KOTOPOM BO3MOXHA MOHHU3ALUs
aToMa BOJIOPOJia, HAXOSAIIETr0Csl B OCHOBHOM COCTOSTHUU.

13. Kakyto snHepruio (B 3B) nomkeH umets POTOH, YTOOBI MEPEBECTH aTOM BOJIOPOJIA U3 OC-
HOBHOTO COCTOSIHHSI B COCTOSIHUE ¢ N = 57

14. CpaBHuTE IepBbIit GOPOBCKHil pasuyc i aToMa Bojoposa 1 s He'.

15. B ueM 3akmro4aroTcs NPpOTUBOPEUNS U HEJOCTATKN Teoprun atroma bopa?

16. B uem cymHocTs onbiToB ®panka u ['epa?

17. Kakue oCHOBHbBIE BBIBOJIBI MOXHO CHEaTh Ha OCHOBaHUM onbITOB Ppanka u ['epua?

18. TIpu KaKoM yCKOpSIOIIEM HOTeHIMajae OyaeT HaOMoaaTbCcs Pe3Koe MaJeHue aHOAHOTO
ToKa B onbiTax ®panka u ['epia, ecinu TpyOKy 3aMOTHUTH aTOMAPHBIM BOJIOPOIOM?
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19. O6bscHUTE, HA KAKUX y4acTKaxX BOJBTAMIEPHOW XapaKTEPUCTUKH UMEIOT MECTO YIpy-
I'M€ U Ha KaKUX — HEYNPYTue CTOJKHOBEHHUS HJIEKTPOHOB C AaTOMaMH.

5. YpaBuenus lllpeaunrepa u KkBaHToBasi TEOpHUsi aTOMA BOJIOPO/A.

1. B yem 3akimoyaeTcst CTaTUCTHYECKAst MHTEPIPETAIHS BOTHOBOU (DYHKITUU?

2. Jlns kakux 4yacTull cripaBeyiuBo ypaBHeHue [lIpegunrepa?

3. [Touemy ypasaenue Llpeaunrepa chopMynupoBaHO KaK BOTHOBOE ypaBHEHUE?

4. 3anuiuuTe BpEMEHHOE U CTallMOHapHOe ypaBHeHHUs lIpenuHrepa u npoaHanu3upynTe ux.

5. CoBepiute nepexoj; oT BpeMeHHoro ypaBHenus Llpenunrepa k ctaimoHapHOMY.

6. 3anuinuTe OJJTHOMEPHOE BPEMEHHOE U CTallMOHapHOe ypaBHeHus lIpenunrepa n npoana-
JIU3UPYUTE UX.

7. 3anummTe BpeMeHHOE U cTanroHapHoe ypaBHeHus Lllpeaunrepa B onepatopHoit ¢popme
Y NIPOAHAJIM3UPYUTE HX.

8. Kakoil BbIBOJ MOXKHO c/ieaTh, CPaBHUB CTallMOHapHOe ypaBHeHue lllpeaunrepa c ypas-
HEHUEM ]ISl COOCTBCHHBIX 3HAYCHUH M COOCTBEHHBIX (DYHKITHIA?

9. Yto MOxHO cKa3aTh 00 onepaTopHoil popme ypaBuenus Llpeaunrepa?

10. Kakas yactuna siBisieTcsi CBOOOHO#?

11. IMokaxkute, YTO SHEPrETUUECKHUI CIEKTP CBOOOTHO ABIKYILEHCS YACTHUIIBI SIBISETCS He-
MIPEPHIBHBIM.

12. Haiimute cOOCTBEHHbIE 3HAUYEHUS HHEPTUHM YACTHIIBI B OJHOMEPHOM «IIOTEHIMAIBHOMN
SIME» ¢ OECKOHEYHO BBICOKUMU «CTCHKAMI.

13. KakoBa HaMeHbIlIasi SHEPTUSl YaCTULBI B «ITOTCHIIMAIBLHON siIME» ¢ OECKOHEYHO BBICO-
KHUMH «CTEHKaMu»?

14. O6bsicHUTE, TOYeMY HAaWHU3IIEE COCTOSHUE OCIIIIIATOpPA HE MOXKET 00JIaaTh HYJIEBOM
SHEPrueHn.

15. Kakumu cBoiiCTBaMH MUKPOYAcTUIl 00YCIOBJICH TyHHEIbHBIN 2 dekT?

6. MHOr03/1¢eKTPOHHBIE aTOMBI.

1. 3anumure cranuoHapHoe ypaBHeHue lllpemunrepa nsi BoaOpOa0NO00HON CHCTEMBI.
[TpuBeauTe NpUMEpPHI BOAOPOAONOOOHBIX CUCTEM.

2. Ilouemy Haunbosee MOAXOIAIIEH KOOPIMHATHON CUCTEMOM Ul paCCMOTPEHHUSI aTOMa BOJIO-
pona siBisiercst chepuueckas? [Ipoanammsupyiite (kaue€CTBEHHO) XOJ PELIEHHs CTAl[MOHApPHOTO YpaB-
HeHus llpenunrepa ans atoma Bojopoa B chepudeckux KoopauHaTax. Kakue BbIBOJIBI CIEAYIOT U3
€ro perieHus?

3. 3anummTe COOCTBEHHbIE 3HAYEHUSI PHEPIHM SJIEKTPOHA B aTOME BOJOPOA, ONpEAeisieMble
pemenueM ypasHenus lllpenunrepa, u npoaHanusupyiTe Ux. B ueM oTimMume U cXOACTBO ¢ pe3ynbTa-
tamu Teopun bopa?

4. Kakuie BeIMUMHBI JUIS SJIEKTPOHA B aTOME ONPEIENICHBI, €CJIM H3BECTHBI KBAaHTOBBIE uucia N, |
um?

5. [louemy KBaHTOBask MEXaHHWKA HE UCTOJIb3YeT MpeACTaBIeHUE 00 AIEKTPOHHBIX OpOUTaX?
YTo XapakTepu3yrT KBaHTOBbIC urcia N, | u m?

6. Kakue BenmM4MHBI, XapaKTEPU3YIOLIUE JIEKTPOH B aTOME BOJOPOAA, KBAHTYIOTCS? 3anu-
[IMTE COOTBETCTBYIOIINE (DOPMYIIBI.

7. TlpencraBbTe CUMBOJIMUYECKYIO 3aITUCh AJIEKTPOHOB B cocTtosiHusx ¢: 1) n =3, 1 =0, 1, 2;
2)n=4,1=2;3)n=2,1=1.

8. KakoB (puznueckuii cMbICi pacripeiesieHus INIOTHOCTH 3apsi/ia B SJIEKTPOHHOM o0Jake?

9. Chopmynupyiite npaBusia 0TOOpa /uisi OpOUTATBHOIO U MarHUTHOT'O KBAaHTOBBIX YHUCEIL.
Bcerna nu onn BemonHA0TCA? Kak MOXKET M3MEHATHCS INIABHOE KBAHTOBOE YHUCIIO?

10. Kakue nepexoasl cooTBeTcTBYIOT cepun [lamena? Mcronb3yiiTe CHMBOJIMYECKYHO 3a-
IMACh COCTOSTHUM.

11. KakoB KBaHTOBO-ME€XaHUYECKHI CMBICI TIEPBOTO OOPOBCKOTO paauyca’?

12. B ueM oTiinune BBIBOJIOB KBAaHTOBOM MEXaHMKHU U Teopuu bopa nns 1S-coctosiHus amek-
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TpOHa B aTOMe Bojopoza?
13. DnekTpoH B aToMe BOopoJa Haxoaures B IS-cocrostaun. Onpepenute Hanbosiee Bepo-
ATHOE PACcCTOSTHUE 3JIEKTPOHA OT S/1pa.

HpaKaneCKne 3aJlaHusA 1Mo y'{eﬁnoifl nporpamMmme

B mporiecce mOArOTOBKM M BBHINOJIHEHUS MPAKTHYECKUX 3a/laHU (POPMHUPYIOTCS U OICHH-
BaroTcs Bce Tpedyembie ®I'OC BO u OOII mns nanpasnenus 03.03.03 Pagunodusuxa (mpoduib:
Pagnodusnyeckne metonl o obaactaM npuMeHenus (ouodusuka) kommerenun: OITK-1.

Huxe npuBoasiTcs mpuMepbl NPaKTUYECKUX 3a1aHui il paboueit IporpaMMBl.

[TonmHBIN KOMILIEKT MPAKTHYECKUX 33aJaHUN IS BCEX Pa3/eloB pabodeil mporpamMmbl MpHU-
Boxurcsa B DOC nucuummael b1.5.08 «AtomHasa dusuka.

2. [lnanerapuas moaeab atoma Pezepdopna—bopa.

1. Haittu muist Bogopoaonogo0HOro noHa paanyc N-ii 00pOBCKO OpOUTHI U CKOPOCTH 3JICK-
TpOHA Ha Hel. BBIUMCANTD 3TH BEIMYUHBI JUIS IEPBOIl OOPOBCKON OpOUTHI aTOMa BOJIOPOa U MOHA
He".

2. Haiitu 115t BOIOpOAOIog00HOT0 HOHA paauyc N-it GOPOBCKOM OPOUTHI U CKOPOCTH JIEK-
TpPOHA Ha HEel. BIYMCINTD 3TH BEJIMYUHBI JIs1 BTOPOM OOPOBCKOM OpOUTHI aToMa BOJOPOJa U MOHA
Li*™.

3. OmpezenuTh A7 aTOMa BOAOPOAA M MoHa He': sHepruio cBS3M 2MEKTPOHA B OCHOBHOM
COCTOSTHUU U MOTEHIIMAT HOHU3ALINH.

4. Onpenenuts Ay aToMa BOAOPoAa M MoHa He': mepBhIii moTennuan Bo3OyKIeH!s U JUIH-
HY BOJIHBI TOJIOBHOM JTUHUU cepuM JlaiimaHa.

5. OnpenenuTh A1 aToMa BOAOpoAa ¥ noHa Li*": sHeprio nonnsanum.

6. OnpenenuTh A aToMa BOAOpojAa U HoHa He': ckopocTh anmekTpoHa Ha BTOPOH GOPOB-
CKOI1 opoure.

7. Onpenenuts s aToMa BOAOPOAa M MoHa He': KinHeTHueckylo SHEpruio dIeKTPOHa B OC-
HOBHOM COCTOSIHHH.

8. Jlns aToma Bosiopozia ¥ MoHa Li' ompeiennTh: KHHETHYECKYI0 SHEPTHIO 2IEKTPOHA B OC-
HOBHOM COCTOSIHHH.

9. Haiitu sHepruio noHusanuu s nonos He' u Li*™,

10. OnpenenuTh pagnuyc nepBoii GopoBCKOH opOUTHI st moHa Li*.

6. MHOTr03/1eKTPOHHbIE ATOMBI.

1. Haiit BO3MOXHBIE 3HAYCHHSI TIOTTHBIX MEXAaHUYECKUX MOMEHTOB AJIEKTPOHHBIX 000JI0UYEK
aToMoB B coctosausx ‘P u °D.

2. JlonucaTh HEOCTAIONINE KOMIIOHEHTBI MYJIbTUILIIETOB 2P3/2, 3D1, 4F5/2, 3P2, 5D4, 4P1/2_

3. BO3MOXXHBI 1 CIIEYIONTNE COCTOSTHHUS: 281, SSO, SPO, 381/2, 281/2, SDO, 2D1/2?

4. Kakue u3 ciaeayrolux ONTHYECKUX MEPEX0/I0B Pa3pEIICHbI: 231/2— 2D3/2, 2P3/2 - 2D3/2, 180—
3py?

5. OIMH U3 3JIEKTPOHOB aToOMa Teliusl UMEET IJIaBHOE KBAaHTOBOE yucio 1 apyroit 2. 3anu-
caTh BO3MOJKHBIE JJICKTPOHHBIE KOH(PHUTYpAlMK M CHEKTPOCKOMUYECKHE OOO03HAYCHHS COOTBET-
CTBYIOILUX COCTOSIHHI.

6. Kaxue coctosuust Bo3amoxHbl y P, D u F TepmMoB, orpannueHHble BeIMUNHOM criuHa S oT 0
10 5/27? 3anucath BO3MOXKHBIE CIIEKTPOCKOMHYECKHE 0003HAYEHHS COCTOSHUH.

7. Bo BHewHel 0007104YKe aToMa HaXOASTCS TPU AJIEKTPOHA ¢ OpOUTaIbHBIMU KBaHTOBBIMU
guciami 1, 2, 3. OnpeneanTs BO3MOXKHBIE COCTOSIHUSL aTOMa.

8. HaliT BO3MOKHBIE COCTOSIHUSI aTOMa YIJIepoJia, 3JIEKTPOHHAs KOH(Urypausi KOTOpOro
1s? 25 2p 3d.

9. Haittu ¢ nomoipio mpaBuia XyH/1a MOJTHBI MEXaHUYECKU MOMEHT aToMa B OCHOBHOM
COCTOSIHUH, €CJIH €r0 HEe3aIOJHEHHAs T101000I09Ka CONEPIKUT CeMb d-3JIEKTPOHOB.
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TecToBbIE 321aHKS 110 Y4eOHOH porpaMmme

B mporiecce OArOTOBKH ¥ BBIIOJIHEHHS TECTOBBIX 3a7aHUN (POPMHUPYIOTCS U OI[CHUBAIOTCS
Bce Tpedyembie ®I'OC BO u OOII ans nanpasnenus 03.03.03 Paguodusuka (mpoduins: Pagnodu-
3MYECKUE METOJIBI TI0 00JIacTsAM npuMeHeHus (Onodusuka) komrerennun: OITK-1.

TecroBble 3aaHNs COCTOUT U3 Psiia TEOPETUUYECKMX BOIPOCOB 10 TEMATUYECKUM paszesam
paboueii mporpaMMbl Y4eOHOH TUCIIUTUTHHEIL.

CucTema OLIEHOK BBIIIOJIHEHUS! KOHTPOJIBHOTO TECTUPOBAHUS:

— «OTJIMYHO» — KOJINYECTBO MPaBUIIbHBIX OTBETOB OT 85% 110 100%;

— «XOpOUIO» — KOJINYECTBO NPaBUIIbHBIX OTBETOB OT 70% 10 84%);

— «yZIOBJIETBOPUTEIBHO» — KOJMYECTBO MPAaBUIIBLHBIX OTBETOB OT 55% 110 69%.

Hwuxe npuBoanTCs mpuMepbl KOHTPOJIBHOIO TECTUPOBAHMS B BUJE JBYX BAPHUAHTOB TECTO-
BbIX 3aJIaHUH K pa3zeny 2 yueOHOU JUCIUIUINHBI.

ITonHBIN KOMIUIEKT TECTOBBIX 33aJaHMH JUIs BCEX pa3/eioB pabouell mporpaMMbl IPUBOANT-
csi B DOC muctmmumnast 51.5.08 «AtomHuast pusnkay.

2. Ilnanerapuas moaeab atroma Peseppopaa—bopa
Bapuant 2

1. Ecou B omeite Pesepdopaa mo paccestHuio oi-4acTHIl Ha 30JI0TOH (DOJIbre Oi-4acTHIBI 3a-
MEHMTb Ha IIPOTOHBI, TO J0JIS PACCESTHHBIX YaCTHUI]

2. DNIeKTpUYECKHM TOK B ra3ax 0OyCJIOBJIEH HAIIPABJICHHBIM JBUKEHUEM 3apsa0B.

3. IIpu snexTposn3e NponycKaT OAMHAKOBBIA TOK IS OJHOBAJIEHTHBIX M JIBYXBaJIECHTHBIX
aTOMOB MeTaJuloB. [Ipu 3TOM Ha 3JIeKTpoJie 3a OJHO U TO K€ BpeMs MOJIeil BellecTBa OJTHOBAJICHT-
HBIX aTOMOB BBIICIIUTHCS B (ckompKO) paz(a) (Gonplie MIIM MEHBIIIE).

4. B monenu ToMcoHa aToM BOJIOpOJAa MPEACTABISIET COOOM MOJOKUTEIBHO 3apsKEHHBIN
11ap, B IEHTPE KOTOPOr0 HAXOIUTCS

5. B onbitax Pe3zepdopaa uncio paccesHHbIX O-4acTUIl 0Ka3aJI0Ch 3HAUUTEIbHO , 4UeM
YHCITO TAIAONINX ¥ HMEITHCh CITydan paccesHust Ha yris O > 90°,

6. 13 onbrToB Pesepdopaa cnenyer, 4To B LEHTPE aTOMa HAXOIUTCS (xakoii 3HaK) 3a-
PAXKEHHOE SAPO, pa3MeEpPbl KOTOPOTO 3HAYUTEIBHO (Oonble WM MEHBIIIE) pa3MEPOB aToMa,
BOKPYT KOTOPOTO JBHMKETCS yactuna. [Ipu stom Pesepdopn He cMor 0OBACHUTH, MOYEMY
TaKoW aToM

7. Ilpu BeIBOSIE hopMmyibl Pezepdopaa amst paccestHUs O-4aCTHUI] UCTIOJIb3YETCsl CTaTUCTHYE-

CKMH IOJXOJ U BBOJMUTCS IIOHATHE . HpI/I 9TOM pacCCCAHUC O6YCJIOBJ'ICHO KYJIOHOBCKHM B3aU-
MOJCHCTBHUEM Ol-4aCTULbI C AAPOM.
8. I[OJ'I}I PaCCCAHHBIX O-HaCTHUIL] B OIIBITC Pe3ep(1)opna (SaBI/ICI/IT HUJIn HE SaBI/ICI/IT) oT

KMHETUYECKOM YHEPTUH O-YaCTHII, 3apsiaa saaep aToMOB (DOIBTU U TONIIUHBI (DOITBTH.

9. OTHOCHTENBHOE YHCIIO PACCESHHBIX B ombITe Pesepdopaa gactuil u cos4(p/2) CBSI3aHBI
MeXy coOoi 3aBHUCHUMOCTBIO.

10. CnexTpanbHOM cepueil Ha3bIBAalOT COBOKYITHOCTh CIIEKTPAJIbHBIX JIMHHUI, KOTOPBIE B CBO-
et MOCJICA0BATCIIBHOCTU B HIKAJIC NJIMH BOJIH WKW YaCTOT U B paCnpeaAcICHNU MHTCHCUBHOCTHU 00-
Hapy>KUBAIOT . IIpu 3TOM NMHUU HYMEPYIOTCS HauMHas C CaMOM (ATMHHOBOJIHOBOM,
KOPOTKOBOJIHOBOM) 1O Mepe yBEIMWYEHHs M UX MHTEHCUBHOCTh C BO3pacTaHUEM HoOMepa
(YBEIMUYMBAIOTCSI, YMEHBIIIAIOTCS).

11. BomHOBOE uncio JIF0O0H CIIEKTPAIBHONW JTUHUU MOXKHO TMPEIACTaBUTh KaK KOMOWHAIIHIO
JIBYX .

12. B mocrynatax bopa moctymupyercsi TUCKPETHOCTb (Kakoi XapaKTEPUCTUKH )

aToMa ¥ UCXOJs M3 ATOTO MOXHO OOBSCHUTH JIMHEHUATHIil XapakTep (u3ny4eHusi, pacces-
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HUSA).
13. B cmekrpe u3iyueHus BOJOpOAa B BUAMMON O0JIaCTH CIIEKTpa HaOJIoJaeTcs cepus
, a B YIbTPaQHOIETOBOM cepust
14. Pa3HOCTh BOJHOBBIX 4ucen 4-il U 2-il TuHU B cepuu JlaiimaHa COOTBETCTBYET BOJIHO-
BOMY YHCITY JIMHUU CEPUU
15. lnuHa BoJHBI (DOTOHA, COOTBETCTBYIOLIErO 2-H JMHUU cepu bampMmepa y Bomopojaa
, UeM JUIMHA BOJIHBI TAKOM JIMHUU Y HOHOB T'eJIHS.
16. ®usnyeckuil CMbICI NOCTOSAHHOM [l1aHKa COCTOUT B TOM, UTO OHA SBJISIETCSI KBAHTOM

17. B cooTBercTBHM ¢ Teopuei 3omMepdenbaa, eciu 3Heprus BOJOPOAONOJ00HOT0 aToMa

En, TO 2J€KTPOH MOKET COBEpIIATh ABMKEHHE TOJIBKO IO opOUTaANIsAIM, U3 KOTOPBIX
KPYTOBBIX U IUTMNTHYECKUX.

18. Cocrostaus, oTnuyaronirecs (GpopMoil TPaeKTOPHH JABWXEHHS M MMEIOUIME MPH STOM
OJIMHAKOBYIO YHEPTHIO, HA3bIBAIOT . J171 BBIPOXK/IEHHBIX COCTOSTHHI MOMEHT MMITYJIbCa DIICK-
TpoHa

19. B onbiTax Byna mo pe3oHaHCHOM (IyopeclieHIIMN aTOMOB PTYTH PE30HaHCHOE BO30YXK-
JICHHE aTOMOB PTYTH OCYILECTBIISIOCH JIAMITIOH, CIIEKTP U3JIy4eHUs: KOTOPOU JIMHENYaThIN.

Bapuanr 3

1. B ompitax Pesepdopra mydok o-9acThIl 3aMEHUJIM Ha IYyYOK MPOTOHOB. UTO M3MECHU-
J0Ch?

a) YHMCJIO O.-YaCTHUI[ PACCESIHHBIX B 33JIaHHOM 3JIEMEHTE TEJICCHOTO yria () yBeIn4nIoCh;

0) YKCIIO O-YaCTHI] paCCEeSIHHBIX B 3aJaHHOM 3JICMEHTE TeecHOro yriia dQQ yMeHBIIUIOCH.

2. B ombitax Pesepdopaa mydok o-4acTUIl 3aMEHUIIM HA My4OK HEHTpoHOB. UTO M3MEHU-
J0Ch?

a) YHMCJIO O.-YaCTHUI[ PACCESIHHBIX B 33JIaHHOM JIEMEHTE TEJICCHOTO yria d() yBeTn4nIoCh;

0) YHCIIO O-YaCTHIIl PACCESHHBIX B 3aJJAHHOM BJIEMEHTE TeJICCHOTO yriia dQ) yMEHBIIHIOCH.

3. B onbiTe Pe3epdopaa nnaTuHOBYIO (ONIBry 3aMEHUITU HA 30J0TYI0. UTO M3MEHUIO0CH?

a) YHMCJIO O.-YaCTHUI[ PACCESIHHBIX B 33JIaHHOM 3JIEMEHTE TEJICCHOTO yria d() yBeTn4nIoCh;

0) YHCIIO O-YaCTHII PACCESHHBIX B 3aJaHHOM 3JIEMEHTE TeJICCHOTO yriia dQ) yMEHBIIHIOCH.

4. Cytb onbiToB Dapases 1o JIeKTPOIU3Y COCTOUT B TOM, UTO:

a) KOJIMYECTBO BEIIECTBA, BBIICIIOIIEECS HA 3JIEKTPOJE MPH 3JIEKTPOIM3E MPOMOPIHO-
HAJILHO KOJIMYECTBY 3apsija, NIepeHECEHHOMY MEX/Ty JIEKTPOIaMH;

0) KOJMYECTBO BEIIECTBA, BBIACISAIOLIEECS HA 3JIEKTPOJE HPHU IJIEKTPOIM3€ HE 3aBUCUT OT
BEJIMYMHBI IEPESHECEHHOTO 3apsi/ia U CHIIBI TOKA;

B) KOJIMYECTBO BEIIECTBA, BHIACIISAIONIEECS HA SJIEKTPOAE Ul PA3INYHBIX AIEKTPOIUTOB MPH
OJTHOM M TOM JK€ KOJIMUECTBE NMEPEHECEHHOTO 3apsijia MPOTOPINOHATHFHO aTOMHBIM BECaM HOHOB;

I') 2JEKTPUYECKUNA TOK B 3JIEKTPOJIUTE OOYCIOBJIEH JABHKEHHEM HOHOB U OJMH TPaMM-aToOM
JTFOOBIX OJTHOBAJICHTHBIX HJIM JIFOOBIX JIBYXBAJICHTHBIX HOHOB HECET C COOOI0 BCETJa OIHO M TOXE
KOJINYECTBO JIEKTPUUECTBA, paBHOE uncny Papanes;

) STMEKTPUIECKUN TOK B AJIEKTPOJIHUTE OOYCIOBIIEH JBM)KEHUEM MOHOB M OJIMH TPaMM-aTOM
JOOBIX O/JIHOBAJICHTHBIX MOHOB BCErJla HECET ¢ COOOI0 OJHO M TOXE KOJMUYECTBO AJIEKTPHUYECTBA,
paBHOe unciy Papajes, a Jr00bIX JBYXBAaJCHTHBIX HOHOB HECET ¢ cOo0OM Bcerna B /iBa pa3a 0o0iib-
IWH 3apsm;

€) KOJMYECTBO BEIIECTBA, BBIICIISAIONICECS Ha JJCKTPOJIE ISl PA3IUYHBIX OTHOBAJICHTHBIX,
JIByXBAJICHTHBIX M TPEXBAJICHTHBIX MOHOB, KOTOpbIE 00pa3yloTCsi MPHU PaCTBOPEHUU COOTBETCTBY-
IOLIMX COJIEN IPH NMPOINYCKAHUHU 3JIEKTPUYECKOTI0 TOKA 3aBUCUT OT BPEMEHH MPOITYCKAHUS;

) DIIEKTPOJIN3 HAOIIOIAIICS TOJIBKO JIJISl COJICH IIEIOUHBIX METAJIJIOB.

5. DNEeKTpUUECKUi TOK B pa3psuKEHHBIX ra3ax MpeAcTaBisieT COOOM:
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a) IBW)KCHHE CBOOOJHBIX AJIEKTPOHOB, IMHUTHPOBAHHBIX B PE3yJIbTaTe TEPMOAICKTPOHHON
SMUCCHH C KaToAa;

0) IBMKCHHE NOHOB, 00Pa3yIOIIUXCS TIPU HOHU3AINH aTOMOB;

B) JIBI)KEHHE CBOOOIHBIX JIEKTPOHOB, 00pa3yIOIINXCs IPU HOHU3AIMU aTOMOB ra3a;

') IBH)KEHHE aTOMOB;

1) IBUKEHHE MOJIEKYJI.

6. I[Ipu npormyckaHuu IMEKTPUYECKOTO TOKA Yepe3 pa3psKeHHbIE ra3bl HaOII0JaeTcs TPEKo-
00pa3HO€ CBEUEHHE, KOTOPOE BBI3BAHO:

a) OHU3aIMell aTOMOB;

0) ABIKEHHEM CBOOOTHBIX JIEKTPOHOB;

B) JIBIDKEHHEM HOHOB;

I') peKOMOMHAILIMEH HOHOB U 3JIEKTPOHOB, CJIEIYIOIIEH MTOCIIe HOHU3AIIMN aTOMOB;

1) yaapamu 3JeKTPOHOB 00 aHOJ;

€) yZapaMu HOHOB (KaTMOHOB) O KaTO/.

7. B monenu atroma TomcoHa:

a) SJIEKTPOH CUUTACTCS HETOIBHKHBIM;

6) IIOJIOXKUTCIIBHO 3aps[>KeHHas[ YacThb aTOMa CHHUTACTCA HCHOIIBH)KHOﬁ, TaK KaK 3HAYUTCIBbHO
TSDKEJIEe DJICKTPOHA;

B) pa3Mep MOJIOKHUTEIBHO 3apsHKEHHOTO «ITyJIMHTa» 3HAYUTEIHHO OOJIbIIE pa3Mepa dJIeK-
TPOHa,

F) E)JIeKTpOHBI HaXoOATCs HA HOBCpXHOCTI/I IIOJIOKUTCIIBHO Sapfl)KCHHOFO 6OJII>IHOFO <<HYIII/IH-
ray, IPUTATUBASCH HM;

1) 2JIEKTPOHBI HAXOJATCS BHYTPH IOJIOKUTEIBHO 3apSHKEHHOIO «IIyJIMHTa» U MOTYT COBEp-
1aTh KoJeOaHus OTHOCUTENBHO MOJI0KEHHS PAaBHOBECHS;

€) DJIEKTPOHBI COBEPIIAIOT JBMKEHNE BOKPYT MOJOKUTETHHO 3apsKEHHOM YaCcTH aToMa;

8. Pesynwrate! onbita Pezepdopaa:

a) OONBIIMHCTBO (L-UACTHUI[ IPOXOAST Yepe3 (POoIbry HE UCIBITHIBAS HUKAKUX OTKJIOHEHHIA;
0) YKCIIO pacCESTHHBIX O-YaCTHI] YBEIIMUYMNBACTCS C YBEJIMUCHUEM yTJIa PACCESTHUS;

B) OL-4ACTHI[BI OTKJIOHSIOTCS Ha yriIbl He 6oube 90°;

T') 9UCIIO PACCESTHHBIX O-YaCTHI] OY€Hb MaJo;

1) €CTh Clly4au OTKJIOHEHHS O-4acTHII Ha 1800;

€) YMCJIO PACCESHHBIX O-4aCTHUIl YMEHBIIAETCS C YBEIMUYCHUEM YTJIa PACCEsSHHUS.

9. Ilocne oNBITOB MO paccestHUIO a-uacTull Pesepdopa cienan BBIBOIBL:
a) CyILIECTBYET sAJIepHast MOJENb aTOMa;

0) OIBIT NOATBEPAMIIA MOJIENb TOMCOHA;

B) CYLIECTBYET IUIaHETapHAasi MOJAENb aTOMa;

T') B si/ipe CKOHIIEHTPUPOBaHA MPAKTHUECKH BCSI Macca aToMa,;

1) pa3Mepsbl spa COMOCTaBUMBI C pa3MepaMu aToMa;

€) pa3MepsHl s1pa 3HAYUTEITbHO MEHbIIIE pa3MEPOB aTOMA.

10. Yo Ha3bIBaeTCS MPULEIBHBIM PACCTOSHUEM?

a) pacCcTOsSIHUE MEXKy TPaeKTOpUEl NBUKEHUS 3-4acTHUIbl U aCUMIITOTOM K TPAaeKTOPHUHU;
0) paccTostHHE OT aToMa /10 IepPBOHAYATILHOTO HAIMIPABJICHUSI IBUKEHUS [3-4aCTHIIbL;

B) TOJIIIMHA PACCENBAIOILETO CIIOS;

T') CEUYEHUE PacCEesTHUS,

) pa3HHLIA MEKIY TPACKTOPHEN B-4acTHULIbI U TUIIEPOOTHMUECKON TPaeKTOPUECH.

11. KakoB ¢puszmveckuii cMbIci 3 (PEKTUBHOTO CeUEHUs paccessHus?
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a) B MEXaHUYECKOW MOJIETH: 3TO IUIOIIAKa (MUILIEHD ), MIOMAB B KOTOPYIO YaCTHUI[A UCIIBITHI-
BaeT OTKJIOHEHHE;

0) B CTaTUCTUYECKOW MHTEPIPETAIINH: 3TO BEPOSITHOCTh UCTIBITATh PACCESHUE OJHON YaCTH-
1e;

B) 3Ta BeJIMYMHA (DU3HUECKOTO CMBICIIA HE UMEET;

') CeUeHHUeE MyYKa pacCesTHHBIX YacTHI] B onbiTe Pe3epdopna;

1) CEUCHHUE My4Ka NaJaroluX YacTHII,

€) OTHOIIICHUE CEUCHHUS ITyYKa PACCETHHBIX YACTHUIl K MHTCHCUBHOCTH ITaJIAl0IINUX YACTHII;

) OTHOIICHUE YUCIIA PACCESIHHBIX YaCTHI] K MHTEHCUBHOCTHU MAJAIOUIUX YACTHII.

12. ®opmyna Pesepdopaa nist paccestHUsT O.-4aCTUI MOKA3bIBAET, YTO YHMCIO PACCESIHHBIX
YaCTHIL:

a) HE 3aBHCUT OT CKOPOCTH HMX JIBUKCHUS;

0) MPONOPLUNOHANBEHO CKOPOCTU MX JIBH)KCHHS;

B) 00paTHO MPOMOPLUUOHAIBHO YETBEPTON CTEIIEHH CKOPOCTH ABMKEHHSI OL-HYaCTHII,

T') IPOTMOPLIHUOHATIBHO TONIIMHE (HOJIBIH HAa KOTOPOH MPOUCXOUT PACCESTHHE;

1) HE 3aBUCHT OT YIJIa pacCesHMUs;

€) 3aBUCHT OT YIJIa PacCesHUs;

) TIPOMIOPIIMOHANBEHO OPSKOBOMY HOMEpY 2JIeMeHTa B Tabiuie Meneneea;

3) IPOMOPLMOHATBHO KBAIPaTy MOPSIKOBOIO HOMEpa dJIeMeHTa B Tabiuie MeHaeneesa;

1) 0GPATHO IIPOIOPLUOHAIBHO Sin’ P;

K) 00paTHO IPONOPLMOHATIBHO Sin P;

1) IponopiHoHansHo sin*(p/2).

13. Kakue u3 mpeactaBieHHBIX (DYHKIIMOHAIBHBIX 3aBHCUMOCTEH MPAaBHIBHO OTPAXKAIOT
dopmyny Pesepdopaa i paccessHIs O--4acTHIL.

a) dN/N ~ Z2;

6) dN/N ~ Z;

8) dN/N ~ o*;

r) dN/N ~ o?;

1) dN/N ~ cos*p;

x) AN/N ~ sinp;

3) dN/N ~ sin*(p/2).

KonTpoJibHbIe pa6oThl 10 y4eOHOM nporpamme

B nporecce moAroTOBKU U BBITOJIHEHUSI KOHTPOJIBHBIX PabOT GOPMUPYIOTCSA U OLIEHUBAIOT-
cs1 Bce Tpedyembie @I'OC BO u OOII qys nanpasnenus 03.03.03 Paguodpusuka (mpoduns: Paguo-
duznyeckre MeToIbl 1o 0baacTsaM npuMeHeHus (Onodusuka)) komnerenuuu: OITK-1.

Huxe npuBoanTCS MpUMeEp KOHTPOJIBHOM paboThI.

[ToyHBII KOMIUIEKT KOHTPOJIBHBIX PalOT ansi pabodeil mporpammel npuogutcsi B @OC
mucuuruiniel b1.5.08 «Atomuas ¢puznkay.

Bapuanr 1.

3amaua 1.
Haiitu s pextuBHOE ceyeHue siipa aTomMa ypaHa, COOTBETCTBYIOIIEE PACCESTHUIO O-YACTHIT

C KMHETHYeCKOM sHeprueit To = 1,5 MaB B nnTepBaie yrios cebime vy = 60°.

3ajmaua 2.
+
OmpenenuTsb JUIsl aTOMa BOJAOPOIa M HOHA He™: sHepruro CBs3M 3JEKTPOHA B OCHOBHOM CO-

CTOAHHMHU U TOTCHIIMAJI HOHHU3allhuu.
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3ajmaua 3.
Haiiti sHepruro CBsi3W BAJICHTHOT'O JJICKTPOHA B OCHOBHOM COCTOSIHUM artoma Li, ecnu u3-

BECTHO, YTO JUIMHBI BOJIH T'OJIOBHOW JIMHUM PE3KOM CEPHUH U €€ KOPOTKOBOJHOBOM IPAHMIIBI PABHBI
coorBeTcTBeHHO 0,813 1 0,349 MKM.

3ajmaua 4.
JlonucaTh HEAOCTAIOIINE KOMIIOHEHTHI MYJIbTUILIETOB 2P3/2, 3D1, 4F5/2, 3P2, 5D4, 4P1/2_

Texyuuii 1 pyOeKHBII KOHTPOJIb OCYIIECTBIISIOTCS IO KOHTPOJIBHBIM BOIIPOCaM I10 M3y4a-
€MOH JMCIUIUINHE, IO UTOr'aM BBIIOJHEHHS Ja00paTOPHBIX PadOT M MHAMBHUIYATbHBIX IMpPAaKTHYE-
CKHUX 3aJlaHUii, B (hOpMe TECTOBBIX 3aJlaHUI WM B BUE MOATOTOBIEHHOrO pedepara.

4.2. ®oH/1 OLIEHOYHBIX CPEACTB JIsl POBEAeHHUsI MPOMEKYTOUHOM aTTecTAIUH

4.2.1. Bonipochbl, BLIHOCHMbIE HAa 3K3aMeH MO JUCIUILINHE «ATOMHas (PU3UKaA» A
Hanpanjenus noaroroBku: 03.03.03 Pagnopusuka

B mporiecce moaroToBKH M caauu dk3aMeHa (OPMHUPYIOTCS M OLICHUBAIOTCS BCE TpeOyeMble
®I'OC BO u OOIT myst nanpasiienust 03.03.03 Pagunodusuka (mpodwmib: Pagunodusudeckue mero-
IIbI 110 oOnacTsM npumMeHeHus (onodusuka) komnerenuuu: OITK-1.

1. Mukpomup. Macmrabbl. DKcriepUMeHTalIbHbIE JaHHbIE O CTPOeHUU aroma. CepualibHbIe
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax, KOMOMHAIIMOHHBIN puHIMI PUTLa, TEpMBI.

2. Kgautel cBeta (Qortonbl). TemnoBoe u3IydeHHE: KIACCUYECKUH U KBAHTOBO-
mMexaHudeckuit moaxon. @orosddexr: ero Buabl u 3akoHsl. Popmyna DHHIITEHHA.

3. Topmo3HOe peHTreHoBcKoe u3inydeHue. JlaBieHue usnydenus. Ilornonenue nsmyueHus.
N3nyyenune BaBuioBa—Yepenkosa.

4. Dddext Komnrona. J[okazarenbcTBO HEBO3MOKHOCTH MOTJIOMIEHUS (JOTOHA CBOOOIHBIM
AIIEKTPOHOM U TE€OPETUUYECKUI BBIBOJ (POPMYJIBI JIJIsl KOMIITOHOBCKOT'O CIIBUTA.

5. OmneiTel Peszepdopra. SAnepuas monens aroma. BeiBoa dopmyinsl Pesepdopaa st pacce-
SHUS O-4aCTHULL.

6. CnenctBusi u3 onbiToB Pesepdopna. DxcrepumeHTanbHas npoBepka Gopmynsl Pesep-
¢dopna. [Inanerapnas moaens atoma Pesepdopaa. DddexkTuBHOE ceueHre paccessHusl.

7. CriekTpaibHbIE CEpUHM aTOMa BOJIOPOJA. DJIeMEeHTapHas OOpOBCKasi TEOPHsl aToMa BOJIO-
pona. Iloctynate! bopa.

8. DKcrnepuMeHTaJIbHOE MOATBEPKICHUE KBAaHTOBAHMSI SHEPIETUUYECKUX YpOBHEH aTOMOB,
onbIiTel Ppanka u 'epra. CrnekTpanbHble cepuu BOAOPOAONOA00HBIX cucteM. Henocratku Teopun
bopa.

9. Yactuus! u BonHbl. KopnyckynsipHo-BoaHOBOW ayanusM. ['unoresa ne bpoiins u ee skc-
nepuMeHTaIbHOe noaATBepkaAeHre. Pa3oBas U IpyMNIoBas CKOPOCTH BOJH Jie bpoiins.

10. YcioBue BO3MOXXHOCTH OJHOBPEMEHHOTO HM3MEpeHus (Qu3nueckux BenuyuH. COOTHO-
nIeHue HeomnpezaeneHHocrel ['eiizendepra.

11. Cocrosinue yacTullbl B KBaHTOBOM TeopuH. BonHoBass (GyHKIMS M ee CTaTUCTHYECKUH
cmbici. [IpuHIMn cyneprno3unuu.

12. Omneparopsl B KBaHTOBOM MeXaHUKE M UX cBoiicTBa. CoOCTBEHHBIE 3HAUEHUS U COO-
CTBEHHbBIE (DYHKIIUU OIEPATOPOB.

13. Cpennue 3HaueHUs: (PU3NYECKHX BEIMUYMH. YCJIOBHE BO3MOKHOCTH OJIHOBPEMEHHOTO
U3MepeHus: PU3NYECKUX BETUYHH.

14. Oneparopsl BaKHEHIINX (pU3MUYECKUX BETMYMH (KOOPAMHATHI, UMITYJIbCA, BEKTOPA UM-
yJIbCa, MOMEHTa UMITYJIbCa, KBaJlpaTa MOMEHTA UMITYJIbCA).

15. Oneparopbl BakHEHIINX (U3NUECKUX BETUYMH (MPOCKIIMM MOMEHTA UMITYJbCa, KUHE-
TUYECKOW SHEPTUH, TTOTCHITUATHHON SHEPTHH, TIOJTHOU SHEPTHH ).

16. Bpemennoe u cranmonapHoe ypasHeHus lIpenunrepa. KsanroBanue. Ypasuenus Lllpe-
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JMHTepa B onepaTtopHoit popme. Oneparop ['amunbroHa.

17. Onpenenenue 3HEPreTUYECKOr0 CHEKTpa CUCTEMBbl KaK 3ajlaya Ha COOCTBEHHbIC 3Haue-
Hus oneparopa ['ammiibroHa. [IBukeHne cBOOOJHON YaCTULIBI.

18. YacTuma B 0THOMEPHOU MPSIMOYTOJILHOM IMOTEHIIUAIBLHOMN IME ¢ OECKOHEYHO BHICOKMMHU
CTEHKaMH.

19. OnHoMepHas NpsIMOYTOJIbHASL IOTCHIMAIIBHAS sIMAa CO CTEHKaMH KOHEYHOU BBICOTHI.

20. JInHEeNHHbIM rapMOHUYECKUH OCIIMILISATOP.

21. OTpaxkeHHE U MPOXOKICHUE CKBO3b IPSIMOYTOJIbHBIN TOTCHIIMAIBHBINA Oapbep.

22. TloTeHUMaNbHbIA Oapbep KOHEYHOH MUPUHBL. TyHHETBHBIN 3 deKT.

23. KBaHTOBO-MEXaHUUYECKOE OMMCaHue aToMa Bojopoaa. Paznenenue nepemenubix. Kan-
TOBBIC YHCJIa. DHEPreTUYECKUM CHEKTp. YTIIOBOE M PaJAHAIbHOE paCIpeAesieHUE 3JIEKTPOHHOMN
IUIOTHOCTH.

24. OnepaTopsl MOMEHTa UMITYJIbCA M MPOEKIUH MOMEHTa MMITyJbCa U MX COOCTBEHHBIC
3HaveHus. [IpaBuia otbopa. 1S-cocTosiHUE 31EKTPOHA B aTOME BOJIOPOJIA.

25. KBaHTOoBaHHE BOJOPOIONOJO00HBIX aTOMOB. KpaTHOCTH BBIPOXKAECHMSI SHEPreTHUYECKUX
ypoBHel. CUMBOJIMKA COCTOSIHUM DJIEKTPOHA B aTOME. Y POBHU U CIIEKTPHI IIEIOYHBIX METAIUIOB.

26. IlpaBuiia oTOOpa U CHEKTPAIBHBIE CEPUU BOJOPOIONOIO0HBIX aTOMOB. TOHKasi CTPYyK-
Typa CHEKTPaJIbHbIX JUHUN BOJOPOAONOJOOHBIX ATOMOB.

27. OpOuTanbHbIe MATHUTHBIA U MEXaHUYSCKUH MOMEHThI. CIIMH U COOCTBEHHBIM MarHHT-
HBIl MOMEHT 3JIEKTPOHA. DKCIEPUMEHTAIbHOE IOATBEP)KICHUE CYIIECTBOBAHUS CIIMHA.

28. IlonHplii MOMEHT uMIlysbca. OnucaHUE COCTOSIHUI 3JIEKTPOHA B aTOME C ITOMOLIBIO
Ha0OpOB KBaHTOBBIX uuces. CIMH-0pOUTAIEHOE B3auMO/JIeiiCTBHE.

29. MarnuTHble cBolicTBa aToMOB. OpOUTaIbHBINA, CIIMHOBBIM M MOJHBIH MarHUTHBIA MO-
MeHThl aToMa. OnbITel [lTepra—I epiaaxa. ' MpomarauTHOE OTHOLIEHHE U MarHeToH bopa.

30. AToM BO BHEIIHEM MarHUTHOM IoJie. HopManbHbIi 1 aHOManbHBIH 3G deKTs 3eeMaHa 1
s dexT [Tamena—baka. DneKTpOHHBIN MapaMarHUTHBIN pE30HAHC.

31. lpunuun ITaynu u 3anonHeHne 3J€KTPOHHBIX 000J0YEK B MHOTO3JIEKTPOHHBIX aTOMax.
ATOMHBIE 000J104YKH U 110/1000710uKH. CrieKTpasibHble 0003HAYEHUS U MpaBUiia 0TOOPA.

32. DnextpoHHas koHpurypanus. CymMapHbie OpOUTATbHBIM, CIIMHOBBIA M TOJHBIA MO-
MEHTBI MHOTO3JICKTPOHHOT0 atoma. LS- u jj- cBsi3u. CriekrpanbHbie 0003HAUCHUS | MTpaBiia 0T00-
pa.

33. Ileproauueckas cucreMa 3JieMeHToB MeHieneeBa. DJIeKTPOHHAs KOHPUTypalus 1 npa-
BHIa XyHJIA.

34. Oco0eHHOCTH XapaKTepUCTHUUECKHX PEHTT€HOBCKHUX CIEKTpoB. 3akoH Mo3iu. OcobeH-
HOCTHU CHEKTpa norioimieHus. ToHKas CTpyKTypa peHTT€HOBCKUX CIIEKTPOB.

35. CucteMsbl TOXIECTBEHHBIX YacTHll. CUMMeTpus BOIHOBBIX (PyHKIMH. Bo3oHbI U pepmu-
onbl. KBaHTOBO-MexaHnueckas popMynnpoBka npuHuuna Ilaymm.

36. Monekyibl: sHEprus U creKTpbl. KBaHTOBaHME MOTHON dHEPIUU JBYXaTOMHON MOJIEKY-
JIBL.

37. BolHyX/1€eHHOE M3Iy4YeHHe. DIeMeHThl (U3uKU jJa3epoB. CBONCTBA J1a3epHOTO U3Iyde-
HUSL.

38. MakpocKonM4ecKne KBaHTOBBIE SIBJIICHUS.

39. DHepreTdecKkue 30HbI B KpucTauiax. [[poBOgJHUKH U H30JIATOPBL.

40. Bosinbl biioxa. 3oHb1 bpriuitosHa u 3aK0H AUCTIEPCHM.

41. DIIeKTPONPOBOTHOCTh KPHUCTAJIIOB.

42. TenmoeMKOCTb BBIPOXKIEHHOT'O 3JIEKTPOHHOTO rasa.

43. KBanTtoBas cratuctuka. Pacnpenenenune boze—OiHmTeliHa. Pacnpenenenne depmu—

Hupaxa.
44. CBepXNnpoBOAMMOCTD U CBEPXTEKYYECTh M MX KBAHTOBAs IPUPOJA.

4.2.2. TemaTuka 3K3aMeHAIMOHHBIX 33724 MO JUCHUILUINHE «ATOMHasi QU3MKA» IJsl
HanpasJieHusi noaroroBku: 03.03.03 Pagnodusuxa
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Tema 1. CeprasibHbIe 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaX, KOMOWHAIIMOHHBIN TTPHHIIUIT
Putia, Tepmbl. CriekTp aToma Bo0pO/Ia.

Tema 2. KopnyckynsipHo-BOIHOBOM Ayanu3M. OCHOBBI KBAaHTOBOW TEOpUHU. YpaBHEHHUE
[lIpenunrepa.

Tema 3. bopoBckas Mojiesib aToMa Bojiopoaa. KBaHToBaHuE aTOMOB.

Tema 4. KBanToBast Teopust aToMa BOJ0pO/A.

Tema 5. KBaHnToBaHue aTOMOB. MHOT03JIEKTPOHHbBIE ATOMBI.

4.2.3. Ilpumepbl IK3aMeHAUMOHHBIX OHJIETOB MO JUCUMUILUIMHE «ATOMHAsA (PU3MKA» 151
HanpasJjieHus1 noarorosku: 03.03.03 Paguodusuka

AK3AMEHAILIMOHHBIM BUJIET Ne 1

1. Mukpomup. Macmtabbl. DKcriepuMeHTaIbHbIEe JaHHbIE O CTpoeHuu aroma. CepuanbHbIe
3aKOHOMCPHOCTH B aTOMHBIX CIICKTpaAXx, KOM6I/IHaIII/IOHHBII\/JI IMPUHIMIT PI/ITHa, TCPMBIL.

2. KBaHTOBO-MexaHMYECKOE OMUCaHUe aToMma Bojaopoia. Paznenenue mepemeHHbix. KBaH-
TOBBIC YHCJIa. DHEPreTUYECKUM CHEKTp. YTIIOBOE U PaJAHAIIbHOE pacIpeiesieHue dSJIEKTPOHHOM
IUIOTHOCTH.

3. 3anava. (KopnyckynsipHo-BoHOBOU ayanu3M. OCHOBBI KBaHTOBOW TeOpuUH. YpaBHEHUE
[penunrepa.) Haiitu cpenHo AMUHY BOJNHBI Ae bpoiins TeniaoBoro HEHTpoHa, TO €CTh HAXOJs-
HIETOCs B TETIJIOBOM PAaBHOBECHH C OKpYKalolleh cpeoi, mpu komHaTHOM Temmneparype 300 K.

SK3AMEHALIMOHHBIN BUJIET Ne 2

1. CnenctBusa u3 omnbiToB Pesepdopna. DxcnepumeHTanbHas npoBepka GopMynsl Pesep-
¢dopna. [Inanerapnas moaens atoma Pesepdopaa. DddexkTuBHOE ceueHre paccessHusl.

2. OpbOuTanbHble MAaTHUTHBIM U MEXaHUYECKUH MOMEHTHl. CIIUH M COOCTBEHHBIH MarHuT-
HBI{ MOMEHT 3JIEKTPOHA. DKCIIEPUMEHTAIbHOE MOATBEPKICHUE CYIIECTBOBAHUS CIIMHA.

3. 3amayga. (bopoBckast Mosiens aroma Bogopoaa. KsantoBanue aromoB.) @OTOH ¢ sHEprueit
12,12 5B, MOTrJOLIEHHBI aTOMOM BOJIOPOJIA, HAXOASIIMMCS B OCHOBHOM COCTOSIHUM, MEPEBOAUT
aToM B BO30YXKI€HHOE cocTosiHUE. ONpeeNuTh TIIaBHOE KBAHTOBOE YHCIIO 3TOTO COCTOSTHHUS.

OneHoyHble cpeAcTBa AJi MHBAIMJIOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSMHU 3/10POBbS
BBIOMPAIOTCS C YUETOM MX MHAUBUAYAIBHBIX MCUXO(U3NIECKUX OCOOEHHOCTEH.

— MpU HEOOXOAUMOCTH MHBAJIMIAM U JIMIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs ISl IOATOTOBKHM OTBETA HA DK3aMEHE;

— MpU TPOBEJEHUM IMPOLEAYpPhl OLIEHUBAHMS PE3yJbTaTOB OO0yUYEHHUS WHBAJIWIOB U JIHII C
OTpaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbsSI NIPEAYCMATPUBAETCS HMCIOJIb30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYaTbHBIMU OCOOCHHOCTSIMU;

— MPU HEOOXOIUMOCTH Il 00YYAIOLIMXCSl ¢ OTPaHUUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI U
MHBAJINIOB MPOLEAYpa OLEHUBAHUS PE3YIbTATOB 00YUYEHUS MO AUCHUIUIMHE MOXKET IPOBOJUTHLCS B
HECKOJIBKO JTaIoB.

[Ipouenypa olieHMBaHUS pe3yIbTaTOB O0YUYEHUS] MHBAIUAOB U JIMIL C OTPAaHUYEHHBIMU BO3MOXK-
HOCTSIMHM 37I0pOBBbSI 1O JUCHMIUIMHE (MOIYJIO) MpeaycMaTpUBaeT MpeNoCTaBiIeHHe WHpOpMaluu B
dbopmax, aTanTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCIPUATHS MH(DOpMAIIHK:

JUid nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist L ¢ HapyIIeHUsIMU CITyXa:

— B Ie4aTHoi (opme,

— B (hopMe 2IIEKTPOHHOT O TOKYMEHTA.
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Jis 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00y4a-
FOIIMXCSL.

5. IlepeyeHb OCHOBHOM W JONOJIHUTEIbHON Y4eOHOI JiMTepaTrypbl, HeOOXOAUMOI A5
OCBOEHUS IMCHUILIMHBI (MOIYJIs1)

5.1. OcHoBHas JIUTEpaTypa:

1. AtomHas ¢usuka: yueoHo-meroandeckoe nocooue / [A.Il. bapko, B.C. lopom, B.E.
JIsicenko u np.]; M-Bo oOpa3zoBanus u Hayku Poc. @enepanuu, Kydbanckuii roc. yu-1. — KpacHo-
nap: [Kybanckuii rocygapctBenHsbiil yauepeutet], 2016.

2. DneKTpoHHBINA Kype «DPu3nka aToMay (BKItoYaeT B ceOs: 1) 3JEeKTPOHHBIN KypC JICKITHA;
2) KOHTpPOJbHBIE BOMPOCH! MO pa3jesiaM yueOHOro Kypca; 3) mpakTUYecKue 3afaHus 1Mo paszjaenam
y4eOHOTO Kypca; 4) TeCTHI 10 pa3zenaM yueOHOTO Kypca); pexkuM JOCTyIa:

http://moodle.kubsu.ru/

3. Uponos N.E. KBanToBasi pusuka. OCHOBHEIE 3aKOHBI: ydeOHOE TocoOre [DICKTPOHHBIN
pecypc]: yueb. mocobue — DnekTpoH. aaH. — MockBa: U3narenbctBo «Jlaboparopus 3HaHUI,
2017. - 261 c. — Pexxum pocryma:

https://e.lanbook.com/book/94103

4. Uponos W.E. 3agaun no obmieit gusuke [DIeKTpoHHBIA pecypc]: yueOHoe mocodue ais
By30B / Uponos, U.E. — 11-e u3n. — M.: Jlaboparopus 3Hanuii, 2017. — 434 c. — Pexxum gocrymna:

https://e.lanbook.com/book/94101

5. CasenbeB U.B. Kypc ¢usuku [DnextpoHHbI pecypc]: yuebHoe mocobue: B 3 1. T. 3:
KBanrtoBas ontuka. AToMHas ¢usuka. @usnka TBepaoro teia. PuU3nka aTOMHOTO si/ipa U AJIEMEH-
tapubix yactuil / CasenbeB U. B. — CII0.: Jlanp, 2018. — 308 c. — Pexxum goctyma:

https://e.lanbook.com/book/9824 7#authors

I[J'ISI OCBOCHHA JUCHUINIMHBI MHBAJIMJAMU W JIMOAMHU C OIrpaHUYCHHBIMHU BO3MOXXHOCTAMMU
3/I0POBbS UMEIOTCS H3aHUSI B DJIIEKTPOHHOM BHUJIE B ANEKTPOHHO-OMOIMOTEUHBIX crcTeMax «JlaHby
u «fOpaitT.

5.2. JlonoiHUTEILHASI JIUTEpaTypa:

1. CaBenneB U.B. Kypc oOmieit pusuku [DnekTpoHHblit pecypc]: yuebHoe nocodue: B 5 1. T.
5: KanroBas ontuka. ATomHas ¢pusnka. Ousuka TBepAoro tena. Gu3nuka aTOMHOTO s/ipa U DJIEMEH-
tapabix yactui / U.B. CaBenwes. — CII0.: Jlanp, 2011. — 384 ¢. — Pexum nocrymna:

https://e.lanbook.com/reader/book/708/#authors

2. bynkep 1. Atomuas ¢puzuka [IneKkTpoHHBIH pecypc]: yueb. mocodue / JI. bynkep, J. Kum-
oem, J. leMwuib. — OnektpoH. naH. — MockBa: ®usmatiut, 2010. — 396 c. — Pexum goctyna:

https://e.lanbook.com/book/48253

3. CuyxuH [I.B. O6muii kypc pusuku. T. 5: ATomHas u saepHas ¢usuka. — M.: OuzMaTiurT,
2006.

4. Tpodumosa T.U. Kypc dusuku: yaedHOe mocobue At MHKEHEPHO-TEXHUYECKUX CIeln-
anpHOCTEH By30B. — M.: Akanemusi, 2010 (18-e u3., crep.). — M.: Akanemus, 2014 (20-e u3z., ctep.).

5. Tpopumosa T.U. OcHOBBI pu3MKU. ATOM, aTOMHOE PO U DJIEMEHTapHBIC YaCTHUIIBL: yueo-
Hoe nmocooue. — M.: KHOPYC, 2011.

6. HInonbckuit 3.B. Atomuas ¢usuka. Tom 1. BBenenue B aroMHyto pusuky [DneKTpoHHBII
pecypc]: yae6. — DnextpoH. naH. — Cankr-IlerepOypr: Jlans, 2010. — 560 c. — Pexum moctymna:

https://e.lanbook.com/book/442
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https://e.lanbook.com/reader/book/708/#authors
https://e.lanbook.com/book/48253
https://e.lanbook.com/book/442

7. Inonsckuit D.B. AtomHas ¢usuka. Tom 2. OCHOBBI KBAHTOBOM MEXAHUKU U CTPOCHHUE
AJIEKTPOHHOM 000JI0YKH aToMa [ DIeKTPOHHBINA pecypc]: yued. — DnekTpoH. naH. — Cankt-IlerepOypr:
Jlans, 2010. — 448 c. — Pexxum gocrymna:

https://e.lanbook.com/book/443

5.3. llepuoauyeckue U31aHusA:

B mupe nayku

XKypnan skcriepuMeHTaIbHON ¥ TEOPETHUECKON (DU3UKU

N3Bectus poccuiickoit akagemuu Hayk. Cepus pusnyeckas

WmxenepHo-hru3nYecKuii xKypHal

[TuceMa B >KypHaJ SKCIEPUMEHTAIBHON U TEOPETUUECKON (DU3UKU

VYcenexu GU3NYecKuX HayK — €KEMECSYHBIN KypHajl. DJIEeKTpOHHAs BEpCUs KypHaja: aHHO-
Taluu, cTathu B popmate pdf

6. Ilepeyens pecypcoB MHGOPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTtn «HTEepHeTY,
HEeO0XO0JUMBIX /IJIS OCBOCHHSI JUCHUIJIMHBI (MOIYJISA)

1. Dnextponnas 6udnuorexa FOPAMT: www.biblio-online.ru

2. DnekTpoHHO-OnOIMOoTeuHas cuctema JIAHD: https://e.lanbook.com

3. Undopmanmonnas cucrema «EquHOE OKHO JTOCTYyIA K 00pa30BaTeIbHBIM PeCypcamy:
http://window.edu.ru/window

4. bubmuoTreka 3EeKTPOHHBIX yIYeOHUKOB:

http://www.book-ua.org/

5. AHHOTHPOBAHHBIN TeMaTHYECKUH KaTaior UHTepHET pecypcoB 1o (usuke:
http://www.college.ru/

6. denepanbHbIi 00pa30BaTENBEHBIA IOPTAT:
http://www.edu.ru/db/portal/sites/res _page.htm

7. Karanor Hay4HbIX PECYpCOB:

http://wwwe.scintific.narod.ru/literature.htm

8. bonpimas HaydHas OnbIMoTEKA:

http://www.sci-lib.com/

9. EcrecTBeHHO-HAYYHBIH 00pa30BaTEILHBIN MTOPTAIT:
http://www.en.edu.ru/catalogue/

10. YuebHo-00pa3oBarenbHas (pu3nKo-MaTeMaTndeckas onbnamoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Jlekuuu o gusuke 11 BY3os.:

http://physics-lectures.ru/

13. Texauueckass OMOIMOTEKA:

http://techlibrary.ru/

7. MeToau4eckne yKazaHus I 00yYAKOILIUXCS 110 OCBOCHHUIO JUCHUILJIMHBI (MOAYJIs1)

Jlexuust siBsieTcss OHOM U3 (HOpM M3YUEHHUs TEOPETHUECKOro MaTepHaia mo AucuuiuinHe. B
XO0JIe JICKIIMOHHOTO Kypca MPOBOJIUTCS U3JI0KEHHUE COBPEMEHHBIX HayUHBIX MOJXO/I0B U Teopuil. B
TETpaau Uil KOHCIIEKTUPOBAHMS JIEKIIM HE0OXO0AUMO MMETh MOJIs, TJIe M0 XOAY KOHCIHEKTHpPOBa-
HUS JIETIAI0TCSI HEOOXOIMMBIE TIOMETKH. 3aliCH JTOJHKHBI OBITh N30MpaTeTbHBIMU, TIOJTHOCTBIO ClIe-
JIyeT 3alMChIBaTh TOJIBKO ONpeeNeHHs. B KoHCIIeKTe MPUMEHSIOT COKpAaIlleHHE CJIOB, YTO YCKOPSET
3anmuch. Bonpockl, BOZHUKAIONINE B XO/€ JEKIMHA, PEKOMEHIYETCsl 3aIMChIBAaTh Ha TOJSX U TTOCIe
OKOHYAHUS JIEKIIUM 00paTUTHCS 32 pa3bsiCHEHHWEM K mperojaaBaTento. Heo0XxoauMo akTuBHO pabo-
TaTh C KOHCIIEKTOM JICKI[MH: TIOCJIe OKOHYAHUS JICKIIMA PEKOMEHIYETCS IePEeUnTaTh CBOM 3alliCH,
BHECTH NOIIPABKH U JOTOTHEHUSI.
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OHUM U3 OCHOBHBIX BUJOB JESTEIHHOCTH CTYJEHTA SIBISETCS CAaMOCTOsITeNIbHAs paboTa, KO-
TOpasi BKJIIOYaeT B ce0sl 3yuyeHHUe JIEKLMOHHOr0 MaTepuaia, yueOHUKOB U y4eOHBIX IIOCOOUH, 1o-
TOTOBKH K BBITIOJHEHHUIO Ja0OpaTOpHBIX paboT M O)OPMIICHHIO TEXHUYECKHX OTYETOB MO HHUM, a
TaK)Ke MOATOTOBKM K NPAKTUYECKUM 3aHATHIM U3YYEHUEM KPaTKOM TEOpUU B 3aJaYHHUKAX W peuie-
HUU JOMAIIHUX 3a/1aHHMN.

ConpoBoxk/IeHHE CaMOCTOSITEIbHON PabOThl CTYJI€HTOB MOKET ObITh OPraHU30BAaHO B Clle-
OyOIUX popMax:

— COCTaBJICHUEM HMHIMBHyaJbHbIX IUIAHOB CAaMOCTOSATEIBHOW PabOThl KaXI0ro U3 CTYIEH-
TOB C YKa3aHUEM TE€MbI U BUIOB 3aHATHIA, (JOPM U CPOKOB MPEICTABICHHS PE3yIbTATOB;

— IPOBEIEHUEM KOHCYJbTallMi (MHAWBUIYAJIBHBIX WIM IPYIIOBBIX), B TOM YHUCIE C IPUMeE-
HEHHEM JIUCTAaHIIMOHHOM cpebl 00yUeHHUS.

Kputepuii oneHkn 3¢p(eKTUBHOCTH CaMOCTOSTENIbHOW paboThl CTYyJE€HTOB (opMUpYETCs B
X0JIe NMPOMEKYTOUHOI'O KOHTPOJIS MIPOLIECCA BBIIOJHEHUS 3alaHUil U OCYILLECTBIISIETCS HAa OCHOBE
pas3InYHbIX CIOCOOOB B3aUMOJCHCTBUS B OTKPHITON MH(POPMALIMOHHON cpelie U OTpaXkaeTcs B Mpo-
recce GOPMHUPOBAHUS TAK HA3BIBAEMOT'O «AJIEKTPOHHOTO MOPT(QETS CTyIEHTaY.

B cooTBercTBUU C 3TUM IIPU IIPOBEJEHUHU ONEPATUBHOIO KOHTPOJII MOTYT HCIOJIB30BATHCS
KOHTPOJIbHBIE BOIIPOCHI KaK K BBINOJIHAEMBIM padoTaM J1JabopaTOpPHOIo MPaKTUKyMa, TaK U K COOT-
BETCTBYIOIIMM pa3JiellaM OCHOBHOM TUCHMILIMHBI «ATOMHAs (PU3HKA».

KoHTposib ocyiiecTBiaseTcsl IOCPEACTBOM TECTUPOBAHUS CTYJIEHTOB 0 OKOHYAHUU H3yde-
HUS TeM Y4eOHOMN AMCUUIIMHBI U BBITIOJIHEHUS IMCbMEHHBIX KOHTPOJIbHBIX PadoT.

[To uroram BBIMOJHEHHS KaXJ0U Ja00paTOPHOI pabOTHI CTYICHT COCTABIISIET MOAPOOHBII
HNUCbMEHHBIN OTYET, ONUPAsACh Ha KOTOPBIN JOJKEH B Oecesie ¢ nmpenojaBareieM IpoJeMOHCTPUPO-
BaTh 3HAHHE TEOPETHUYECKOTO M IKCIEPUMEHTAIBHOIO MaTepHala, oTHocsmerocss Kk padore. [Ipo-
BEpKa 3HAHUM CTyJEHTa OCHOBaHAa Ha KOHTPOJBHBIX BONPOCAX, PUBEICHHBIX B ONMUCAHUU PabOThI
U JIONOJHUTENBHBIX BOIPOCAX, KAaCAIOIINUXCS COOTBETCTBYIOUINX Pa3/eiOB OCHOBHON JUCLMILIIUHBI
«ATtomHas ¢(usuka». [Tocne BeImonHEHHs 1a00pPaTOpHONH pabOTHI CTYJEHT MPEAOCTABISET OTKOP-
PEKTUPOBAHHBIN B XO/1€ 3AINUTHI TMCbMEHHBIN OTYET O HEM.

JlononHuTenbHas Gopma KOHTPOISE 3PPEKTUBHOCTH YCBOCHUSI MaTepuana U MpuoOpeTeHus
MPAKTUYECKUX HABBIKOB 3aKJIFOYAETCS B OTKPHITONM MHTEPAKTUBHOW 3aIuTe paboThl HA YCTHOM BBI-
CTYIJICHUM TIEpE]] ayIUTOPUEN COKYPCHUKOB. B 3TOM ciiyyae 3amiuTa NpoXoAauT B PEKUME KpaTKo-
ro JIOKJIaja Ha KOH(EpEHIUH.

CompoBoKI€HHE CaMOCTOSITENBHON padOThl CTYJICHTOB TAKXKE OPraHM30BAHO B CIEAYIOLIMX
dbopmax:

— BBIIIOJIHEHHUE CEMECTPOBON KOHTPOJIBbHOM pabOThI 10 MHMBHIya IbHBIM BapHaHTaM;

— YCBOEHME, JI0IIOJIHEHHE U BHUKAHUE B pa30upaeMble pa3iesibl JUCHMILUIUHBI IPU TOMOIIN
3HAaHMW IOJIy4a€MbIX IO CPEACTBAM M3Y4YEHHUS PEKOMEHIYEMOH JINTEPATYpbl MU OCYLIECTBISAEMOE
yTeM HanmucaHus pedepaTuBHBIX padoT;

— KOHCYJbTAllUU, OPTaHU30BaHHBIC JJISI Pa3bsICHEHUS MPOOJIEMHBIX MOMEHTOB IIPH CaMo-
CTOATEIbHOM HM3YUYEHUHU T€X WJIM MHBIX acIEeKTOB Pa3/iesioB ycBauBaeMoW MH(pOpMAIUU B JUCLH-
IUIMHE.

K cpencrBam oOecrieueHusi OCBOEHUS JUCIUILUIMHBI «ATOMHAsl GU3HMKa» TaKKe OTHOCUTCS
AIIEKTPOHHBIN BapHaHT y4yeOHOTo MocoOus Mo SASPHON (HU3HMKE, BKIIOYAIOIIUH B ce0sl:

— JIGKIIMOHHBIA KypC TUCIUIUINHBI «ATOMHAas (PU3HKaY;

— KOHTPOJIbHBIE BOTIPOCHI MO KAXKAOMY pazJiesly yueOHOH TUCIUIITHHBI;

— CIIMCOK 3aJ1a4 110 KaXI0My pa3zeny yueOHOU TUCIUIUINHBI.

K cpencrBam obecrieueHHst OCBOCHUS TUCIMITIMHBI «ATOMHAs (DU3MKa» TaKkKe OTHOCATCS
AIIEKTPOHHBIE BAPUAHTHI JOMOJHUTENBHBIX YUEOHbIX, HAYYHO-TIONYJISPHBIX M HAYYHBIX U3JIaHUI 1O
saqepHON (U3MKe.

Pexomenayercs cienyromuil rpaduk ¥ KaJeHIAPHBINA TJIAH CaMOCTOATENBHON padoThI CTY-
JICHTOB TI0 Y4eOHBIM HeesIM (8 Heemb):
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TunoBble 3aJaHus JJIsI CAMOCTOATEIbHOH paﬁoTLI CTYACHTOB

Ne
TEMBI

Tema wnm 3agaHue TEKyIIeH padoThI

Kon-
BO
YacoB

®opma npen-
CTaBJICHUS
pe3yJIbTaToOB

Cpoku
BBITOJ-
HEHUS
(nenenn)

CrnenctBus u3 onbsiToB Pesepdopna. Dkcnepu-
MEHTaJIbHAs MpoBepka hopmyibsl Pesepdopaa.

5

VcTHBII  OTBeT.
TekcToBBII  J10-
KymeHT. Pedepar.
Brmonaenue
MPAKTUYECKUX
3aJaHUM, TECTOB
U KOHTPOJBHBIX
pabor.

1

CoOcTBeHHbIE 3HAuY€HUs] M  COOCTBEHHBIE
¢ynkuuun oneparopos. Oneparop ['aMmunbTOHA.

VcTHBIE  OTBeT.
TexkcToBEII  J10-
KymeHT. Pedepar.
Bremomaaenune
MPAKTUYECKHUX
3aJaHUM, TECTOB
U KOHTPOJIbHBIX
pabor.

YrioBoe u paaruaJIbHOC paclpCaACICHUC IIJIOT-
HOCTHU BCPOATHOCTHU.

VcTHBIT  OTBeT.
TexkcToBEII  J10-
KymeHT. Pedepar.
Brmonaenune
MPaKTUYECKUX
3aJaHUM, TECTOB
U KOHTPOJBHBIX
pabor.

CHGKTpaJ'IBHBIe CCpun B aToMax MMEJIOYHBIX
MCTAaJIJIOB.

VYCTHBIM ~ OTBET.
TekcToBEII  J1O-
KyMeHT. Pedepar.
Brmonaenune
MPaKTUYECKUX
3aJaHUM, TECTOB
U  KOHTPOJIbHBIX
pabor.

DNEeKTPOHHBI  MapaMarHUTHBIA  pe30HAHC
(OI1P) u ero mpuso>keHusi. ATOM B dJIEKTpHUUE-
ckoM nosie. Dpdexr [Tapka.

YCTHBIM ~ OTBET.
TexcToBEII  10O-
KymeHT. Pedepar.
Brmomaenne
MPAKTUYECKUX
3aJaHUM, TECTOB
U  KOHTPOJIbHBIX
pabor.

N3ydyeHne 3akOHOMEPHOCTEN CBOWCTB DJIEMEH-
TOB B IIEPUOAMYECKON CHCTEME.

YCTHBIM ~ OTBET.
TexcToBEII  10O-
KymeHT. Pedepar.
Brmonnenue
MPAKTUYECKUX
3aJlaHui, TECTOB
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U KOHTPOJIbHBIX
pabor.

9 MeTtoapl perucTpanid U JETEKTOPBl pEHTre- | 5 Yerupiii  otBer. | 1
HOBCKOI'O M31y4EHUS. TekcroBpld  J10-
KymeHT. Pedepar.
Brinosinenue
NPaKTUYECKUX
3aJaHUM, TECTOB
U KOHTPOJIBHBIX

pabor.
11 KoHCTpyKIMsS Ta30BBIX M TBEPAOTEILHBIX Jia- | 6 VYerapiii otser. | 1
3€poB. XapaKTEPUCTUKHU JIA3EPHOT0 H3Iyde- TekcToBelid  10-
HUS. KymeHT. Pedepar.
Brinosinenue
MPAKTHYECKUX

3aJaHUM, TECTOB
U KOHTPOJBHBIX
pabor.

Hroro: 41 8

B OoCBOCHMM OUCHHMIUIMHBI WHBATHAAMH W JIMIAMUA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3/10pOBbs OOJBIIOE 3HAYECHHME HMEET WHIUBUAYalbHas yueOHass palboTa (KOHCYJIbTALUU) —
JIOTIOJTHUTEIIbHOE pa3bsCHEHHE YUeOHOro Marepuara.

WunuBuyanbHbie KOHCYJIBTAIMU TI0 TIpeaMeTy (B ToM uucie depe3 email, SKype uim viber)
SIBJISIIOTCS. B&XKHBIM (haKTOPOM, CLIOCOOCTBYIOIIMM WHANBHIYATH3aLUH O0yUYCHHs 1 YCTAaHOBICHUIO
BOCITMTATEIFHOTO KOHTAKTa MEXKIY MPErmoJaBaTesieM W O0YyJaroIMMCsl WHBAIUIOM WIIH JIHIOM C
OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSL.

8. IlepeyeHp HHPOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMbIX IIPH OCYLIECTBJICHUH 00-
Pa30BaTeIbHOI0 NPoOLecca 10 JUCHUILINHE (MOYJII0)

8.1. Ilepeuensb HHGOPMAIIMOHHBIX TEXHOJIOT U

Nudopmanronnpie 00pa3oBaTeNbHBIE TEXHOJIOTHH BO3HHKAIOT TP HCIOJIH30BAHHUEM
CpeACTB MH(POPMALMOHHO-BBIUNCIUTENIBHON TeXHUKH. OOpa3oBaTelbHyIO Cpely, B KOTOPOH OCy-
HIECTBIIAIOTCS 00pa3oBaTebHble HH(OPMAIIMOHHBIE TEXHOJIOTHH, ONPEICISIOT paboTaromnye ¢ Heil
KOMITOHEHTBI:

— TeXHH4YecKast (BUI UCTIOIh3yEMBIX KOMITBIOTEPHOW TEXHUKHU M CPEJICTB CBS3H);

— MPOrpaMMHO-TEXHUYECKasi (POrpaMMHBIE CPEJCTBA MOMJICPKKH PEATU3yeMON TeXHOJIO-
UM 00y4eHHUs);

— OpraHU3aIlMOHHO-MeToAnYecKas (MHCTPYKIMU y4yalluMCsl M MpernojaBareisiM, OpraHn3a-
11s yaeOHOTO TMporiecca).

ITon oOpa3oBaTeNbHBIMU TEXHOJIOTHSIMU B BBICIICH IITKOJIE TOHUMAETCsl CUCTEMa HAYYHBIX U
WH)XEHEPHBIX 3HAaHUH, a TaK)Ke METOJIOB M CPEJICTB, KOTOPHIC MCIIOIB3YIOTCS ISl CO3/IaHus, cOopa,
nepeaayy, XpaHeHus: 1 00padoTku MH(OPMAIMK B IPEAMETHONW 00JacTH BhICIIEH KOl DopMHu-
pyeTcs npsiMasi 3aBUCHMOCTb MEeKAY () (HEeKTUBHOCTHIO BBITOJHEHHUS YIeOHBIX MPOTpaMM U CTeTIe-
HBIO MHTErpallMy B HUX COOTBETCTBYIOIIMX HH()OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHA.

Nudopmanmonnas odpazoBarenbHas cpeia IpeacTaBiser co0oi HHHOPMAITHOHHYIO CHUCTE-
My, 0OBEIUHSIONIYIO TOCPEICTBOM CETEBBIX TEXHOJIOTUH, IPOrpaMMHBIE U TEXHHUYECKHE CPE/ICTBA,
OpraHU3aI[MIOHHOE, METO/IMYECKOEe U MaTeMaTHuecKoe o0ecredyeHre, npeJHa3HauyeHHoe sl TOBBI-
meHus 3pPEeKTUBHOCTH U JOCTYITHOCTH 00pa30BaTEIHLHOIO MPOLIecca MOATOTOBKH CIICIIHATICTOB.

XapakTepHOl uepToii 00pa30BaTEIbHON CPEIbl SBISETCS BO3MOXKHOCTH CTYACHTOB U TIpe-
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nojaBareseil o0pamarbcs K CTPYKTYPUPOBAaHHBIM y4eOHO-METOJMUECKUM MaTepuanaM, o0ydaro-
UM MYJIbTUMEIUHHBIM KOMIUICKCAM BCEr0 YHHBEPCHUTETA B JII000OE BpeMs U B JIIO0OH TOYKE MpPO-
crpaHcTBa. IloMuMO JOCTymHOCTH y4eOHOro Marepuana, HEOOXOIUMO 00eCHeYuTh 00ydaeMoMy
BO3MOXKHOCTH CBSI3U C IIPENOJaBaTeNieM, MOIyuYeHHe KOHCYIbTAllud B OH-JIAH WU odd-TaiiH pe-
KHUMax, a TaKKE BO3MOXKHOCTb IMOJIyYCHHUS WHMBHUYyaIbHON «HABUTAIMU» B OCBOCHHUU TOTO WU
uHoro npeamera. CTyqeHThl OyAyT CTPEMHUTHCSI K THOKOMY PEKUMY O0y4YEeHHUs, MOIYIbHBIM HpO-
rpaMMaM ¢ MHOTOYHCJICHHBIMU MOCTYIUICHUSMHU M OTYUCIICHUSIMH, KOTOPbIE MTO3BOJISIT HAKAILIIMBATh
3a4eTHBIC €JMHUIIBI, CBOOOIHO MEPEBOJUTHCS M3 OAHOTO By3a B APYrOil C Yy4E€TOM IPEABITYyIIEro
OTIbITA, 3HAHWH U HaBBIKOB. [lo-TIpe’kxHEMY BaXKHOM TSI CTYJICHTOB OCTAHETCS BO3MOXXHOCTD JIMYHO-
rO pa3BUTHUS M NMPO(ECCHOHAITBHOTO POCTA; MPOTrPaMMbI HOIYYEHHS CTETIEHH M KOPOTKHE KYPCHI,
BO3MOXKHO, OYAYT IIOJIb30BaThCsl OJUHAKOBBIM CIIPOCOM; PE3KO BO3pACTET MOTPEOHOCTH B IPO-
rpaMMax npoQecCHOHaIBHOro 00Y4YEHUs U aCHUPAHTCKUX MPOTrpaMMax.

WNudopmanroHHble TEXHOJIOTUU MOTYT OBITh HCIIOJIb30BaHbI P OOYYEHUU CTYICHTOB HE-
CKOJIBKMMHU criocobamu. B caMmoM mpocToM cityyae peanbHbIi y4eOHBIH MPOLEcC UAET MO OOBIYHBIM
TEXHOJIOTUSIM, a MH(OPMAIIMOHHBIE TEXHOJOTHH MPUMEHSIOTCS JUIIb Il TPOMEKYTOYHOTO KOH-
TpPOJISl 3HAHUI CTYJICHTOB B BUJE TECTHPOBAHMs. JTOT MOAXOJ K OpraHU3aluy 00pa3oBaTeIbLHOTO
nporiecca MpeaCTaBIseTcs OYSHb MEPCIIEKTUBHBIM BBHY TOTO, YTO IPU €r0 JOCTATOYHO HMIMPOKOM
UCTIOJIb30BAHUH YHUBEPCUTET MOKET MOJIYYUTh CEPHE3HYI0 SKOHOMHIO CPEICTB H3-3a O0Jiee HU3KOM
CTOMMOCTH TPOBEJICHHUS CETEBOTO KOMITBIOTEPHOTO TECTUPOBAHUS 110 CPABHEHHIO C ayAUTOPHBIM.

[Tpumenenne oOpa30BaTENbHBIX MH(QOPMAIIMOHHBIX PECYPCOB B KadeCTBE JOMOJHEHHS K
TPaAULMOHHOMY y4eOHOMY Ipolieccy MMeeT OOJbIoe 3HAYEHHE B TEX CiIydasX, KOTJa Ha Kade-
CTBEHHOE yCBOCHME 00beMa yueOHOro mMarepuaina, npexycMmorpeHoro ['OC, He xBataeT ayquTop-
HBIX 3aHATHH 10 ydeOHOMy miaHy. Kpome Toro, Takas ¢opMa opraHusanuy y4eOHOTO Ipolecca
OYEHb Ba)KHA NIPU HEOJIMHAKOBOW HaYaJIbHOW MOATOTOBKE O0YYAIOIIUXCS.

Craemyer 0COOEHHO MOAYEPKHYTh, YTO MPU TAKOM ITOAXOJE KpaiiHe BaXHO 00ECIICUUTh MH-
TEHCUBHBII KOHTPOJIb CTENIEHH yCBOCHMs MaTepuana. Kak mpaBuiio, mo Kaxaoi Teme mpeaycMoT-
peHo GobiIoe Mo 00beMy KOHTPOJIBHOE 3a/JaHNe UM KOHTPOJIBHOE TECTUPOBAHUE.

Takum 00pa3oM, HAKOMJIEHHBIM ONBIT MPUMEHEHUS MH(OPMAIMOHHBIX M JAMCTAHIIMOHHBIX
TEXHOJIOTUH B y4eOHOM IpOIecce B Pa3IMYHBIX BAPHAHTAX ITO3BOJISIET TOBOPUTH 00 OMPEIeIIEHHBIX
npeuMyliecTBax Mo 00HBIX GOPM OpraHU3alul y4eOHOTro Mpolecca:

— CT@HOBHTCSI BO3MOXXHOH TMPUHIMITHAIBGHO HOBAsl OpPraHU3aIHs CaMOCTOATEIBHON paboThI
CTY/ICHTOB;

— BO3PACTaeT HHTEHCHUBHOCTh Y4€OHOTO MPOIIECcCca;

— Y CTYZICHTOB MOSIBIISIETCS JOMOJIHUTEIbHAS MOTUBAIMS K TIO3HABATEIbHOMN JIESITENbHOCTH;

— JIOCTYITHOCTh y4eOHBIX MaTEPHUAIOB B JIF000E BPEMSI;

— BO3MO>XHOCTb CaMOKOHTPOJISI CTENIEHH YCBOEHHsI MaTepuaia Mo KaX/I0i Teme HeorpaHu-
YEHHOE KOJIMYECTBO Pa3.

8.2. [lepeueHb HEOOXOAMMOT0 MPOTPAMMHOTIO0 00ecreveHust

1. Onepanronnas cuctema MS Windows (© Microsoft Corporation).

2. NuterpupoBanHoe opucHoe npunoxkenue MS Office (© Microsoft Corporation).

3. IIporpamMmHOe obecriedeHue sl OpraHU3aliy YIpaBIsieMOro U 0€30MacHOro J0CTyIa B
WNurepHer.

Ne norosopa [TepedeHp JIMIIEH3MOHHOTO TPOTPAMMHOT0 00eCTIeUeHHsI
Hor. Ne77-AD®/223-D3/2017 | [Tognucka Ha 2017-2018 y4eOHbIN TO7 Ha TporpaMMHOE 0Oec-
or 03.11.2017 neyeHne B paMKax IporpamMmbl  koMnaHuu — Microsoft

“Enrollment for Education Solutions” mis KOMIbBIOTEpOB M
cepepoB KybaHCKOTro TOCyIapCTBEHHOTO YHUBEPCUTETA U €r0
(bunmanos:

DsktpEdu ALNG LicSAPKk MVL
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4. IIporpammHoOe obecniedeHue i 6e30macHoOr padoThl Ha KOMITbIOTEepe — (aiIoBbI aHTH-
BUPYC, IOYTOBBII aHTUBUPYC, BEO-aHTUBUPYC U CETEBOM SKpaH.

Ne norosopa [lepeueHp JIMIIEH3MOHHOTO MPOTPAMMHOI0 00eCeUeHus
Kontpaktr Ne69-AD®D/223-D3 | KOMIUIEKT aHTHBHUPYCHOTO MPOTPAMMHOTO obecriedeHus (mpo-
ot 11.09.2017 JUICHUE TIPAB TOJb30BaHMS):
AHTHBHpYCHas 3ammTa (GU3NYecKux paboyux CTaHIMKA U cep-
BEPOB:

Kaspersky Endpoint Security mist 6usneca — CraHaapTHBIH
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTHBHpYCHAs 3allliTa BUPTYyaJdbHBIX cepBepoB: Kaspersky
Security mis BupTyanbHbIX cpen, Server Russian Edition. 25—
49 VirtualServer 1 year Educational Renewal License

3amuTa moyToBOro ceppepa or crmama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBHpYCHAs 3al[MTa BUPTYaIbHbIX pabounx craniuit (VDI):
Kaspersky Security mns BupTyanbhbix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cucrema xomnbrorepHoi matematuku MATHCAD ¢ HeoOXxoauMbpIMU ITaK€TaMH paciliy-
penuii (© Parametric Technology Corporation).

6. Cucrema xommbioTepHoii marematnku MATLAB + SIMULINK ¢ HeoOXoauMbIMU
tynookcamu (© The MathWorks).

Ne norosopa \ IlepeueHb JIMIIEH3MOHHOTO MPOrPAMMHOI0 00ecreueHus
Kontpakt Nel15-OAD®/2013 | [IpouieHne nporpaMMHON MOAJEPKKU U MPUOOpPETEeHUE NpaB
ot 05.08.2013 10JIb30BAHUS TPUKJIAIHBIM TPOTrPAMMHBIM OOecrieueHuEM

MathWorks MATLAB

PTC MATHCAD University Classroom Perpetual — Floating
Maintenance Gold

Kontpaxt Nel127-AD®/2014 ot | [IpenocraBienne OecCpOUHBIX NpPaB MOJb30BAaHUS MPOTPAMM-
29.07.2014 HBIM OOECTieueHHEeM, BO3MOXXHOCTh 3arpy3Ku JHUIICH3MOHHOTO
IpOrpaMMHOro obecrnieueHus yepe3 HTepHer:

Mathworks

MATLAB Wavelet Toolbox

Mathworks

Simulink, Signal Processing Toolbox

Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox

Optimization Toolbox

Statistics Toolbox

Partial Differential Equation Toolbox

DSP System Toolbox

Communications System Toolbox

Financial Toolbox

Econometrics Toolbox
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8.3. HepequL I/IH(I)OpMaIIHOHHLIX CIIPaAaBOYHBIX CUCTEM

1. Dnexrponnas 6ubanoreunas cucrema eLIBRARY.RU:
http://www.elibrary.ru
2. Madopmarimonnas cucrtema «EauHOE OKHO JOCTyIa K 00pa3oBaTeIbHBIM Pecypcam»:
http://window.edu.ru/window
3. PyOpuKOH — KpynHEeHIIHiA SHIMKIIONeqnYecKuil pecype MaTepHera:
http://www.rubricon.com/
4. AHHOTHPOBAHHBIN TeMAaTUYECKUH KaTanor IHTepHeT pecypcoB 1o (pu3uke:
http://www.college.ru/
5. Karanor Hay4HBIX pecypcoB:
http://www.scintific.narod.ru/literature.htm
6. bonbas HaydHast OnbIMOTEKA:
http://www.sci-lib.com/
7. EcrecTBeHHO-HAaY4HbIN 00pa30BaTEIbHbIN OPTAIL:
http://www.en.edu.ru/catalogue/
8. Texauueckas OMOIMOTEKA:
http://techlibrary.ru/
9. ®usnyeckas SHIUKIONCTHS:
http://www.femto.com.ua/articles/
10. Axagemuk — CiioBapu ¥ SHIIMKJIOTIEINH HA AKaJIEMHKE:
http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nsf/enc_physics/150/Atomnas_¢u3zuka/
11. Bukuneaus — cBoOO HAS SHIIMKIIONE NS,
http://ru.wikipedia.org/wiki/
[Topran «AtoMHas Gpuzuka»
http://ru.wikipedia.org/wiki/Atomuas_cdusuka/
[Topran «ATom»
http://ru.wikipedia.org/wiki/ATom/
[Topran «3nekTpoHHast 000I0UKaY
http://ru.wikipedia.org/wiki/OnexkTpoHHas_o0oJsiouka/
ITopran «Monekymna»
http://ru.wikipedia.org/wiki/Monekymna/
[Topran «3nekTpoHHasT KOHPUTYypaIUs»
http://ru.wikipedia.org/wiki/OnekTpoHHas_koHbuUrypamus/
12. ®dusnyeckast YHIMKIONE NS
http://www.femto.com.ua/articles/
Atom — @u3ndecKast SHIUKIONEAUS
http://www.femto.com.ua/articles/part_1/0220.html
Monekyna — @usndeckast SHIUKIONETUS
http://www.femto.com.ua/articles/part_1/2328.html
AtomHas ¢uznka — Ouznueckas SHIUKIONETUS
http://www.femto.com.ua/articles/part_1/0222.html
13. AtomHas usnka | PopMyIbl U pacyeThl OHJIAHH
http://www.fxyz.ru/dopmynsl_no_dusuke/aToMHas_Qpusuka/
14. Atomuas usuka — Merasuuknonenus Kupunna u Medoaus
http://megabook.ru/rubric/Hayka/®Pusuka/Atomuas_puznka/

9. MartepuajbHO-TeXHH4YecKasi 0a3a, HeoOXoauMMasi JJisl OCyLeCTBJIeHHsI 00pa3oBa-
TeJBHOI'0 MPoIecca Mo AUCHUILINHE (MOIYJII0)
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http://www.elibrary.ru/
http://window.edu.ru/window
http://www.rubricon.com/
http://www.college.ru/
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/
http://techlibrary.ru/
http://www.femto.com.ua/articles/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/
http://ru.wikipedia.org/wiki/
http://ru.wikipedia.org/wiki/Атомная_физика/
http://ru.wikipedia.org/wiki/Атом/
http://ru.wikipedia.org/wiki/Электронная_оболочка/
http://ru.wikipedia.org/wiki/Молекула/
http://ru.wikipedia.org/wiki/Электронная_конфигурация/
http://www.femto.com.ua/articles/
http://www.femto.com.ua/articles/part_1/0220.html
http://www.femto.com.ua/articles/part_1/2328.html
http://www.femto.com.ua/articles/part_1/0222.html
http://www.fxyz.ru/формулы_по_физике/атомная_физика/
http://megabook.ru/rubric/Наука/Физика/Атомная_физика/

YcnemHas peanuzanus IpernofaBaHUs AUCUUIUIMHBI «ATOMHas (u3uka» mIpeanoiaraet
HAJIMYMEe MHUHAMAJIBHO HEOOXOAMMOTO ISl pealn3alui 0aKalaBpCKOW MPOrpaMMbl IIEpEUHsl MaTe-
pPHAIBHO-TEXHUYECKOr0 00eCreUeHUs:

— JEKIMOHHBIE ayAuTOpuu (00OpYyIOBaHHBIE BUACOMPOCKIIMOHHBIM OOOPYIOBAaHHEM IS
Mpe3eHTAlN, CPEICTBAMU 3BYKOBOCIIPOU3BECHMU S, SKPAaHOM, U UMEIOIINE BbIXO B VIHTEpHET);

— KOMITBIOTEPHBIE KIIACCHI I TPOBEICHUS MPAKTHUECKUX 3aHATHH;

— JIUCIUICWHBIN KJIacC ¢ MEpPCOHaJIbHBIMU KOMIIbIOTEpAMU ISl IPOBENIEHUS TaOOPATOPHBIX
TPYIIIOBBIX 3aHATUM;

— IpOTrpamMMbl MOJIETUPOBAHUS (U3UYECKUX MPOLIECCOB B aTOMHOM (PU3UKE;

— MPOrpaMMbl OHJIAHOBOTO KOHTPOJIS 3HAHHWH CTYACHTOB (B TOM YHCIE MPOrpaMMHOE
obecrieueHrne TUCTAHIIMOHHOTO OOYyUCHHS ),

— HaJIM4YMe HEOOXOJMMOTO JIMLEH3MOHHOTO MPOrpaMMHOI0 obecredeHus (oneparuoHHas
cuctema MS Windows; unterpupoBannoe oducnoe npunoxenne MS Office; cucreMbl KOMITbIO-
teproit matematukui MATHCAD u MATLAB+SIMULINK ¢ HeoOXxoauMbIMU TyJI00OKCaMH.

JlaGoparopus aTOMHON U siAepHOM (PU3UKU OCHAIEHA CIEAYIOUUM JKCIEPUMEHTATbHBIM
UHCTPYMEHTAPHEM:

— ycranoBka ®KIJI-6 ¢ ocimnorpadgom CQ-5010A;

— ycranoBka JIKK-2 ¢ camormciem H307/1;

— Ne-He nazep JI'H-203 ¢ BonbTMETpOM, KOMIIBIOTEPOM U PUHTEPOM;

— nnabopatopusie komiuiekcsl JIKK-4 u JIKK-5;

— crnektporpadsl JJPC-8 u kBapuessiii MCII-28;

— (orosnekrponnsie kacceta MOPC-6 (MHOTOKaHaJIbHAS ONTHYECKAass PETHCTPHPYIOIIAst
cucremMa) s criekrporpada JDC-8;

— (orosnekrponnsie kacceta MOPC-6 (MHOTOKaHaJIbHAS ONTHYECKAass PETHCTPHPYIOIIAs
cucrema) s cnekrporpada MCII-28;

— uckpoBoi reneparop NBC-29;

— cektpometp COIIP-2;

— nozumetp JAPI'3-02 u mozumerp-pagnomerp MKC-05;

— CUTHAJIM3ATOP 3arps3HEHHOCTH;

— mabopaTopHas yCTaHOBKA M0 U3MEPEHHUIO NIEPHO/Ia TOTypacIiaa;

— paZinOMETPBI C OCUUIUIOrpadoM U mepecyeTHbIM IPUOOpOM;

— maboparopHast ycranoBka YJIII-1;

— CUMHTWUISLIMOHHBIE TPUOOPHI pa3INUHBIX TUIIOB;

— TIEPCOHAIBHBIE KOMITBIOTEPHI C YCTAHOBJICHHBIM IPOTPAMMHBIM KOMIUIEKCOM «®Du3nka
mMukpomupa (MI'Y)».

[Tpu ucronp30BaHUM JIEKTPOHHBIX W3JJAHUN BY3 JIOJDKEH 00ECIEUNTh KaXKIO0TO 00yJarole-
rocsi BO BpeMsl CaMOCTOSTEIbHOM MOATOTOBKM pabouuM MECTOM B KOMITBIOTEPHOM KJIacce C BBIXO-
oM B VIHTEpHET B COOTBETCTBHH C 00bEMOM MU3YyUaeMbIX JUCIHTLIHH.

No Bt pabot MarepuanbHO-TeXHUYECKOE 00ecredyeHNE TUCIIUILINHBI
/11 P (MOIyTIs1) ¥ OCHAIIIEHHOCTh
1 Jlek1IMOHHBIE 3aHATHUS YyebHast ayquTopusi s TPOBENCHUS 3aHATUN JIEKIIU-

oHHoOro tumna — aya. 201, kopmn. C:
KommuiekT yueOnoit mebenu Ha 150 mect; nocka yuel-
Has MarHUTHO-MapKepHas; IPOEKTOP MHTEPAKTUBHBIN Epson
EB-585Wi; tpubyna unrepaktuBHas SmartOne PROI1S;
JIuneH3noHHOE TporpammHoe obecreucaue: Microsoft
Windows 8, 10; Microsoft Office Professional Plus (Ne73—
AD®D/223-D3/2018; Cornamenue Microsoft ESS 72569510).
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JlexuMoHHas ayJquTOpHUs, OCHAIlEHHAas Mpe3eHTalMOH-

HOUM TEXHUKOH (IIPOEKTOpP, IKPaH, KOMIBIOTEP/HOYTOYK) U CO-
OTBETCTBYIOIUM TIporpaMMHbIM obecnieueHueM (I10), a tak-
K€ JOCTATOYHBIM KOJUYECTBOM IMOCAOYHBIX MECT:
Ne 209¢ (mpoexrop EPSON EB-1776W).

[IpakTuueckue AyauTopusi OCHaIICHHAS TPEMsI MEJIOBBIMU HIIK MapKep-

3aHATUS HBIMH JIOCKAMH, HPE3ECHTAMOHHOM TEXHUKOU (IIPOEKTOP,
9KpaH, KOMIBIOTEP/HOYTOYK) © COOTBETCTBYIOIIUM IIPO-
rpamMHbIM obecniedeHueM (I10O), a Takke HOCTaTOYHBIM KO-
JTUYECTBOM ITOCAIOYHBIX MECT:
Ne 148c¢ (mpoexrop EPSON EB-1776W),
(mpoextop SANYO PLC-SW20A).

JlaGopatopHbie «YuebOHas 1abopaTopusi aTOMHOU U SIACPHOU (PUBHKNY:

3aHATHS aya. 225¢ (cM. HUKECTIEAYIONIYIO Ta0IuIy).

KypcoBoe KoMHatb! A1 BBITIOIHEHHS] KYPCOBBIX padoT:

MPOECKTUPOBAHUE 202¢ UTuCC 6ak.; 137¢ UTuCC wmar.; 311 (PT, SuH, P®);
132¢ (D)

I'pynmossie Aynuropuu:

(MHAMBUAYATbHBIC) 209¢, 207¢, 205¢

KOHCYJIbTAITHN

Tekyumuii KOHTPOJIb, Aynuropuu:

IIPOMEKYTOYHAs 209c, 205¢

aTTecTaIus

CamocrosiTenbHas KabuHeTr misi caMOCTOSITEIIbHON pabOThI, OCHAICHHBIH

pabora KOMITBPIOTEPHON TEXHUKOM C BO3MOKHOCTBIO IMOAKIIOUEHHUS K
cetu «/MHTEpHET», NPOrpaMMON 3KPAHHOTO YBEIWYEHUS U
00€eCIeYeHHbI TOCTYNIOM B 3JEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeNbHYIO CPEly YHUBEPCUTETA:
208c, 204c

«Y4eOHast 1a00paTOpUsi AaTOMHOM M AAepHOI GU3NKN», ayd. 225¢

JlabopaTopHbie padoThl
M0 JMCUUNIHHAM:
«ATOMHas pUHKaY,
«Du3HKa aTOMHOTO sI/Ipa
N DJICMCHTAPHBIX YaCTUID»

Ob6opynoBanue U MIPOrpaMMHO-
TEXHUYECKOe OCHallleHue y4yeOHoil ynabopa- | Kon-
TOPUH, OTHOCSIIUECS TOJIBKO K JaHHBIM | BO
JUCHUIUIMHAM:

YcranoBka ®KJI-6 ¢ ocummiorpadpom CQ- 1
5010A

Ycranoska JIKK-2 ¢ camonuciem H307/1 1
Ne-He mazep JII'H-203 ¢ BombTMeETpOM, 1
KOMIIBIOTEPOM U IPUHTEPOM

JlabopaTtopubie kommuiekchl JIKK-4 u JIKK- 5
5

Cnekrporpadsr JIOC-8 u kBapressiii MCIT-28 | 2
®oroanexktponnsie kaccera MOPC-6 (MHO-
rOKaHaJbHasi ONTHYECKasi perucTpupyromas | 2
cucrema) st cnekrporpaga JJPC-8
®doroanextpoHnsie kacceta MOPC-6 (MHO-
rOKaHaJIbHasl ONTHYECKasl perucTpupyromas | 2
cucrema) s cnekrporpacga MCII-28
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Hozumetp JAPI'3-02 u no3umeTp-pagruoMeTp
MKC-05

CI/IFHaJ'II/ISaTop 3aIrpA3HCHHOCTH

JlabopaTopHasi yCTaHOBKa 10 HM3MEPEHHIO
neproJia moxypacnaia

Paguomerpsl ¢ ocummiorpagom U Imepe-
CUETHBIM NIPUOOPOM

JlabopaTopHas ycranoka YJIIT-1

CUMHTWUIALMOHHBIE TPUOOPHI Pa3TUYHBIX
TUIIOB

[lepcoHanpHble KOMIBIOTEPHI C YCTaHOBJIEH-
HBIM TPOrPaMMHBIM KoMILIeKcoM «®Du3mka
Mukpomupa (MI'Y)»

HaGopHble KOMITIEKTBI I TPOBEICHHUS Jia-
00paTOpHBIX PadOT (COeTUHUTENBHBIE MOY-
JIM, IIHYPBI, KaOeIH, IepexoIbl U JIp.)
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