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1. Henu u 3a1a4u U3yYeHUs: TUCHUIJIMHBI (MOTYJIs1)
1.1. Ilesib 0CBOEHHUSA AU CIUTNIUHBI

JucuuiuinHa «AToMHas r3MKa» BXOJUT B OJIOK €CTECTBEHHO-HAYUHBIX AUCLUUIUINH, IPE-
Ha3HAYEHHBIX JUIsI (OPMUPOBAHUS Y yHALIUXCS €CTECTBEHHO-HAyYHOTO MHPOBO3PEHHUS U TBEPJBIX
3HaHUI O MpoLECcCax U SBJICHUSAX, CBSI3aHHBIX C (PU3MUYECKUMH CBOMCTBAMU MUKPOMHUPA U KBaHTO-
BbIMU SIBJICHUSIMU Ha aTOMHO-MOJIEKYJISIPHOM YPOBHE, HEOOXOIMMBIX JIJIsl TIOHUMAHMSI U UCII0JIb30-
BaHUs B MH)XEHEPHO-TEXHUYECKHX pa3paboTKax. AKTyaJlIbHOCTh JUCLUIUIUHBI « ATOMHAs (pU3UKa»
00yCJIOBJI€HAa IPUMEHEHUEM 3HAaHUI, YMEHUN U HABBIKOB, MOJYYEHHBIX B IPOLIECCE €€ U3YyUEHUs,
JUISL U3y4YeHHs JUCUUIUIMH U3 APYTHX OJOKOB M YCIEUIHOIO OCBOCHHUS CIELUAIBHOCTHU B LIETIOM.

VYuyebHas AUCUMIUIMHA «ATOMHAas (PU3MKa» CTaBUT CBOEH ILENIbI0 HM3Y4YEHUE (PU3MYECKUX
CBOMCTB MUKPOMHPA Y KBAHTOBBIX SBJICHUI HA AaTOMHO-MOJIEKYJIIPHOM YPOBHE.

1.2. 3apaun JUCIUIIIIMHBI

OcHOBHBIE 337ja4l OCBOEHUS AUCLUIIINHBIL:

— U3YYUTh IKCIIEPUMEHTAJIbHbIE METOIbl UCCIIEJOBAHHSI BHYTPEHHETO CTPOEHUSI aTOMOB;

— paccMOTpeTh pusnueckue 3PGEKTh U SBICHUS, 00YCIOBIEHHbIE, B OCHOBHOM, 3JEKTPOH-
HBIMU 000JI0YKaMU aTOMOB M MOJIEKYJI;

— YCBOUTb OCHOBHbBIE IOHSATHUS BOJTHOBOM MEXaHMKH MU OCOOCHHOCTHU MOJIX0/1a K U3YUYECHHUIO U
OIMCAHUIO ATOMHBIX SIBJICHUH.

BocnuraTtenpHas 3aada 3akiarodaeTcsi B (GOPMUPOBAHUU Y CTYAECHTOB MPOQPECCHOHATIBLHOIO
OTHOIIECHHUS K MPOBEACHUIO HAYYHO-UCCIIEI0BATEIbCKUX U MPUKIIAJAHBIX pabOT, B pa3BUTHH TBOpUE-
CKOM MHMIIMATUBBI U CAMOCTOSTEIbHOCTH MBILIUICHUS.

B pacmupenHsii cniucok o0mux 3a/1a4 AUCUUIUIMHBI BXOIAT CIeAYIONIne 3aJauu:

— 0000WUmMb U CUCMEMAMU3UPOBAMb 3HAHUSL NO:

— COBPEMEHHBIM IpEe/CTaBICHUsIM 00 aTOMHO-MOJIEKYJISIPHOM CTPOEHUM Belle-
CTBa, JKCIIEPUMEHTAIBHBIM U TEOPETHYECKMM METO/aM HCCIIEOBaHUS BHYTPEHHETO
CTPOEHHS aTOMOB U MOJIEKYJ;

— OCHOBHBIM 3aKOHaM, UJAESIM M TPUHIMIIAM aTOMHOM (GU3MKH; (PU3HUECKUM
addexrtaM u sBIECHUSAM, OOYCIOBICHHBIM, B OCHOBHOM, JJIEKTPOHHBIMH 00OJOYKaAMHU
aTOMOB M MOJIEKYJI;

— Hayuums:

— C Hay4HOH TOYKH 3PEHHUS OCMBICIMBATh U MHTEPIPETUPOBATH OCHOBHBIE I1O-
JIO’)KEHUS] aTOMHBIX U MOJIEKYJISIPHBIX SIBJICHUM;

— NPUMEHSATH MOJYUYEHHBIE 3HAHUSA /U1 PAaBUILHOW MHTEPIIPETALIMA OCHOBHBIX
SIBJIICHUN aTOMHOM (PU3UKU;

— HaJyIeXaluM o0pa3oM OLIEHUBATh MOPSAIKU (PU3NUECKUX BEIHYUH;

— UCHOJb30BaTh IMOJYYEHHBbIE 3HAHHUSA B PA3IUYHBIX 00JacTIX (Qu3MUecKon
HayKU U TEXHUKU;

— HacTpauBaTh W 3KCIUTyaTHPOBAaTh AKCIEPUMEHTaIbHbIE MPUOOPHI IS HUCCie-
JIOBaHMsI BHYTPEHHETO CTPOEHUS aTOMOB;

— IPUMEHATh UMEIOUINECS] TEOPETUUECKUE 3HAHUS ISl POBEACHUS U UCTOJKO-
BaHUs HKCIIEPUMEHTOB;

— cihopmuposams:

— HaBBIKU NPUMEHEHUS] OCHOBHBIX METOJOB (PM3NKO-MAaTEMATUYECKOTO aHaIH3a
JUTS pEIIeHNs] KOHKPETHBIX 33/1a4 (PU3UKH aTOMOB U MOJIEKYJT,

— HaBBIKU (PH3UKO-MATEMaTHUYECKOTO MOJICITMPOBAHUS;
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— YMEHHME C IOMOIIBIO aJIEKBAaTHBIX METOJOB OLIEHUBATH TOYHOCTh M IIOIPEII-
HOCTb TEOPETUYECKUX PACUETOB U IKCIIEPUMEHTAIbHBIX U3MEPEHNUI;

— HaBbIKU TPaBUWIbHON SKCIIIyaTallud OCHOBHBIX NMPUOOPOB M 00OpYyHOBaHUS
COBpPEMEHHOM (pu3n4ecKoi 1abopaTopuu;

— HaBBIKM 00paOOTKHU U MHTEPIIPETUPOBAHUS PE3YIbTATOB IKCIIEPUMEHTA;

— YMEHHE aHAJIM3UPOBATh (PU3MUECKUI CMBICH MTOJTyYEHHBIX PE3YIbTATOB.

1.3. MecTo AMCHUIINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMblI

Hucuuruinaa b1.5.06.05 «Atomuas ¢usuka» BxoauT B moayib dusuka b1.5.06 6a3oBoit
yactu b1.b 6noka 1. Aucuunnuns! (Mmoxynu) b1 yueGHoro miana.

JlucumIuinHa JIOTUYECKU U COIEPIKATEIbHO-METOAMYECKH CBsI3aHa C IUCUUIUIMHAMU MOJY-
neit «MaremaTukay, «O6mas gusuka», «O0muid Gusndeckuii npakTukym». [ ocBoeHus TaHHOM
JUCLUIUIMHBI HE0OXO0AUMO BJIAJIETh METOJIaMH MaTeMaTHYECKOI0 aHAJIN3a, AaHATUTHYECKOW reoMeT-
puu, JUHEHHOW anredpbl, pelieHueM anredpandyeckux, AUPQPEpeHLHaTbHbIX M HHTErpaibHBIX
ypaBHEHHIi; TeOpuu (PyHKIMI KOMIIJIEKCHOT'O IIEPEMEHHOI0, TEOPUH BEPOSITHOCTEH U MaTeMaThye-
CKOHM CTaTUCTUKU; 3HATh OCHOBHBIE (PU3MUECKHE 3aKOHBI; YMETh MPUMEHSATh MAaTEMaTHUECKUE Me-
TOJIbI U (PU3UUECKUE 3aKOHBI JUI PELICHUS IPAKTUYECKUX 3a/1a4.

B pesynbrare u3yueHUs HACTOALIEH AMCUMIUIMHBI CTYJEHThI JOJKHBI MOJYYUTh 3HAHMS,
UMEIOIME HE TOJBKO CaMOCTOSATENIBHOE 3Hau€HHe, HO U oOecreunBaroniye 6a30By0 MOArOTOBKY
JUIsL YCBOEHUS! TUCIMIUIMH 0a30BOM M BapuaTUBHOW yacTeil Omoka 1 «/lucuuruimsel (MoOIynn)»
y4eOHOro IJIaHa.

1.4. IlepeyeHb MUIAHUPYEMBIX pPe3yJIbTATOB 00y4eHHUs] MO AUCHUILINHE (MOIYJI0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMH O0CBOCHHSI 00pa30BaTeIbHOM NPOrPaMMbI

N3ydenue naHHO# y4eOHOM MUCHMIUIMHBI HApaBiIeHO Ha (popMUpOBaHUE y 00yUYaOUIHXCS
caenyromux komrerennuii: OITK-1, OITK-2.

No Wnnekc Conepxanue B pesynbrare u3ydeHus yueOHOM JUCIUTUINHBL
o | KoMmme- KOMITETEHITHH 00yJaromuecs TOJKHBI
TEHIUHU (vt €€ yacTH) 3HATh yMeTh BJIAJIETh

1 | OIIK-1 | cmocoOHOCTH  Mpen- | — COBPEMEHHBIE | — C HAYYHOM TOY- | —  MeToJaMu
CTaBISATh a/IEKBATHYIO | MPEJCTABICHUS | KU 3peHHs | MPOBEACHUS
COBPEMEHHOMY YpOB- | 00 aTOMHOM | OCMBICTIMBATh  H | (PU3HYECKHUX
HIO 3HAaHUM HayuyHYIO | CTPOCHMM Bellle- | HHTepIpPEeTUPO- UCCIIeIOBAaHUM
KapTHHY MHpa Ha OC- | CTBA, OCHOBHBIC | BATh ~ OCHOBHBIE | M U3MEPEHUH;
HOBE 3HAHUS OCHOB- | 3aKOHBI, MJEH M | TTOJIOKEHUS —  HaBbIKaMH
HBIX TIOJIOKEHUH, 3a- | IPUHIINATIBI aTOMHBIX  sIBJIe- | TPUMEHEHHS

KOHOB M  METOJIOB | aTOMHOM (u3u- | HUH, OIIEHUBATH | OCHOBHBIX Me€-
€CTECTBEHHbIX HAyK U | KM, MX CTaHOB- | OpSAKU (u3nuye- | TOA0B  GU3U-
MaTeMaTUKU JICHUE U PA3BU- | CKUX  BEJIMYHH, | KO-

THE€ B UCTOPHUYE- | HCIIOJIb30BATH MareMaTrhye-
CKOM IIOCJENO- | IIOJIyYEHHBIE 3HA- | CKOIO aHalu3a
BAaTEJIBbHOCTH, UX | HUSA B PA3JIMYHBIX | JUI1 PELICHUs

MaTeMaTude- obnactsax (¢u3U- | ECTECTBEHHO-
CKOC OITMCaHHe, | YeCKOM HAayKH W | Hay4YHBIX  3a-
TEOPETUYECKOE | TEXHUKU; ay;

UCCJICJIOBAaHWE M | — B MPAKTUYCCKOM | —  HaBBIKAMHU
IIPAKTHYECKOE NESTEIbHOCTH o0paboTku U

UCIIOJIB30BAaHUE; | IPUMEHATH  3HA- | HHTEPIPETU-
— COBpPEMEHHbIC | HUSL O (¢u3uye- | poBaHUs  pe-
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METOJIbI (PUZUKO-
MaTeMaTu4ecKo-
r0 MOJICIHPOBA-
HUS U TEOpETH-
YEeCKOro HCClie-
JIOBaHMs  sIBJIE-
HUHI buzuku
aTomMa, MeETOJbl
HaOJI0ICHUS
aTOMHBIX SIBJIE-
HHUI, UX DKCIIe-
PUMEHTAJIbHOE
UCCIIC/IOBAaHHUE U
pPaKTUYECKOe
UCTIOJIb30BaHUCE;
— HPUHIUITBL
yCTpOHCTBA  H
(yHKIIMOHHUPO-
BaHUS OJKCIIEPH-
MEHTaJIbHbBIX
npuOopoB  Juid
UCCIICI0BAHUS
BHYTPEHHETO
CTPOEHHUSl  aTo-
MOB.

CKMX CBOMCTBax
00BEKTOB U SIBIIE-
HUM IS co3fa-
HUS TUIIOTE3 M
TEOPETHUECKUX

MOJEJen, MpPOBO-
JIUTh aHallu3 rpa-
HULl WX @pUMe-
HUMOCTH,

— MPUMEHATH CO-
OTBETCTBYIOILIHNE
METOAbl  IpOBe-
JeHus  pusnde-
CKUX HCCJISI0Ba-
HUM W H3Mepe-
HUM;

— TMPUMEHATH OC-

HOBHBIE METOMbI
¢buzuko-
MaTEMaTH4ECKOI0

aHanW3a Ui pe-
LICHUS ecre-
CTBEHHOHAYYHBIX
3ama4 U (pusmye-
CKOTO MOJICIIUPO-
BaHUS B TIPOU3-
BOJICTBEHHOU
MIPAKTHUKE;

- MIPUMCHSITh
HMEIOIIHUECS TeOo-
peTudecKkue 3Ha-
HUS 71 TpOBe-
JIeHUs W UCTOJI-
KOBaHUSA  DJKCIIe-
PUMECHTOB;

— HacTpauBaTh H
IKCIUTYaTUPOBATH
AKCIEPUMEHTAIIb-
HbIE IPUOOPHI IS
HCCIIEIOBaHUS
BHYTPEHHETO
CTPOEHHUS aTOMOB;
- MIPUMCHSITh
HMEIOIIHECS TEO-
peTuYecKue 3Ha-
HUS I TIpOBe-
JIeHUsS W UCTOJI-
KOBaHUA  DJKCIIe-
PUMECHTOB;

— ¢ IIOMOUIBIO
aJICKBaTHBIX Me-
TOJIOB OIIEHUBATh

3yJIbTAaTOB (U-
3UKO-
MaTeMaTu4e-
CKOTO  MOje-
JMPOBAHUS,
TeopeTHye-
CKOTO pacyera
U DJKCIepu-
MEHTaJILHOTO
uccle10Ba-
HUS;

—  HaBbIKaMH
IIPaBUIILHON
HKCIUTyaTalH
OCHOBHBIX
npubopoB
00opyI0BaHUS
COBPEMEHHOU
buzmaeckoi
nabopaTopuu;
—  HaBBIKaAMH
o0paboTku U
MHTEPIPETH-
poBaHus  pe-
3yJIBTATOB
HKCIIEPUMEH-
Ta;

—  HaBbIKaMH
IPUMEHEHHS
MOJTYYEHHBIX
TeopeTHye-
CKMX 3HaHHI
UL pelIeHus
MIPUKIIAJTHBIX
3ajad.




TOYHOCTh M TIO-
TPEIIHOCT  TEO-
pEeTUYEeCKuX pac-
YeTOB M H3Mepe-
HUM, aHaJIu3upo-
BaTh (U3UYECKUN
CMBICIT TIOJTy4YeH-
HBIX pE3yJIbTATOB.

OIIK-2

CIOCOOHOCTh  BBISIB-
JATh €CTECTBEHHOHA-
YYHYIO CYUIHOCTb
npobieM, BO3HHUKAIO-
mmx B xone mpodec-
CHOHAQJIBHOW JIesITeNb-
HOCTH,  TPUBJICKATh
JUIL WX peIIeHUus Co-
OTBETCTBYIOUIMI  (pu-
3UKO-MaTeMaTH-

YECKHH ammapar

— COBpPEMEHHbIE
npeCcTaBIeHUs
00 aTOMHOM
CTPOCHUU Belle-
CTBa, OCHOBHBIC
3aKOHBI, UJEU U
TPUHIATIBL
aTOMHOH  (pusu-
KA, UX CTaHOB-
JeHUE U DPa3BU-
THE B UCTOpHYE-
CKOM mocneno-
BaTEILHOCTH, MX
MaTeMaTHhye-
CKOE OIHCaHHeE,
TEOPETUYECKOE
UCCIICIOBAaHHE U
PaKTUYECKOe
WCTIOJIh30BAHUE;
— COBpEMEHHbIE
MeTonbl  pu3m-
KO-
MaTeMaTuie-
CKOTO  MOJIENH-
pOBaHUS M TEO-
PETUYECKOTO
WCCIICIOBAHHSI
SABICHUNA  (PU3H-

— C HAy4YyHOH TOY-
K1 3pEeHUs
OCMBICITUBATh U
UHTEPIPETHPO-
BaTh  OCHOBHBIC
MOJIOKEHUS
aTOMHBIX  SIBJIE-
HUM, OIICHUBATH
nopsaku usuye-
CKMX  BEJMYMH,
HCIIOJIH30BATh
MOJIyYEHHbIE 3Ha-
HUS B Pa3JIMYHBIX
obnactsax  usm-
YECKOM HayKH H
TEXHUKU;

— B IPAKTUYECKON
JIeATETbHOCTH
MPUMEHATh  3Ha-
HUS O (usude-
CKMX CBOMCTBax
OOBEKTOB U SIBJIC-
HUW I co3ja-
HUA THUIOTE3 U
TEOPETHUECKUX
MOJEJIEN, MPOBO-
JIUTh aHaJIu3 Tpa-
HULl UX @pUMe-

—  MeToJamu
MIPOBEACHUS
buzmIecKux
HCCIIEI0BAHUI
Y U3MEPEHMUI;
—  HaBBIKAMU
MIPUMCHCHHUS
OCHOBHBIX Me-
TOnOB  (pusu-
KO-
MaTeMaTHhye-
CKOI'O aHaju3a
JUISL  PEIICHHS
€CTECTBEHHO-
Hay4YHBIX  3a-
nau;

—  HaBBIKAMU
0o0paboTku U
WHTEPIPETH-
poBaHUsA  pe-
3yJbTaTOB (PU-
3UKO-
MaTeMaTHh4e-
CKOTO  Moje-
JTUPOBAHMUS,
TeopeTHye-
CKOTO pacuera
u AKCIIepU-

KH aTOMa, METO- | HUMOCTH; MEHTaJIHLHOTO
JIbl HAOJIOJIGHUsI | — MPHUMEHATh CO- | UCCIIEIOBa-
aTOMHBIX SIBJIE- | OTBETCTBYIOUINE | HUS;

HUM, MX DJKCMe- | METOABl  NpOBE- | —  HaBbIKAMH
pUMEHTANBHOE | MeHHUs  (U3WYe- | MPaBUIbHON
UCCIICIOBAaHUE U | CKUX HCCIEI0Ba- | SKCIUTyaTaluu
MPAaKTUIECKOE HUI W wW3Mepe- | OCHOBHBIX
UCIIOJIb30BaHUE; | HUA; npubopoB
- NPUHIAIBI | — TIPUMEHSTH OC- | 000pyIOBaHUS
YCTPOHCTBA U | HOBHbIE METOJbI | COBPEMEHHOM
GyHKIIMOHUPO- | (PUBHKO- buzmaeckoi
BaHUs SKCIIEPH- | MAaTEMaTHUECKOro | JabopaTopuu;
MEHTaJIbHBIX aHanmM3a Uil pe- | —  HaBbIKAMH
npubOpoB IS | IIEHUS ecte- | 00paboOTKH U
UCCIICTOBAHHS CTBCHHOHAYYHBIX | HHTEPIPETH-
BHYTPEHHETO 3ajad U (Qu3Mue- | pOBaHUs  pe-
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CTPOCHUS
MOB.

aTo-

CKOTO MOJEINpOo-
BaHUS B NpPOM3-
BOJICTBEHHOU
MPAKTUKE;

- MIPUMEHSTh
UMeEIoIIrecs: Teo-
peTuyeckue 3Ha-
HUS I IIpOBe-
JIEHUsT U HCTOJ-
KOBaHUS  JKCIIe-
PUMEHTOB;

— HacTpauBaThb U
AKCILTYyaTUPOBAThH
JKCIIEPUMEHTAIb-
HbIE TPUOOPHI AJIs
UCCIIEI0OBaHUS
BHYTpPEHHETO
CTPOEHMSI AaTOMOB;
- MIPUMEHSTh
UMEIOLIUECS TEO-
peTuyeckue 3Ha-
HUS I IIpOBe-
JIEHUsT U HCTOJ-
KOBaHUS  JKCIIe-
PUMEHTOB;

— C IIOMOILBIO
aJIeKBaTHBIX Me-
TO/IOB OLIEHNBAThH
TOYHOCTb M TIO-
IPEUIHOCTh  TEO-
peTHYecKUx pac-
4eTOB U H3MEpe-
HUM, aHaJIU3Upo-
BaTh (hu3HUECKHid
CMBICT IOJIy4€H-
HBIX PE3yJIbTaTOB.

3yJIbTaTOB
JKCIIEPUMEH-
Ta;

—  HaBBIKAMH
MIPUMEHEHHUS
MOy YEHHBIX
TeopeTnye-

CKMX 3HaHUM
JUIS.  pELICHUS
MPUKIIATHBIX
3ajad4.

2. CTpyKkTypa M cojiep:KaHue JUCIHHUIIIHHbI

2.1. Pacnpeneiienne TPyA0EMKOCTH TUCHHUIIJIMHBI IO BUIaM padoT

OO0mast TpyA0EMKOCTh TUCIMITIMHBI cocTaBisier 5 3ad. ex. (180 wacoB), ux pacmpene-
JIEHWE TI0 BUAAaM paloT MpecTaBieHo B Tabmute (011 cmyoenmos ODO).

Bun yuebHol paboThl Bcero CemecTtpbl
4acoB (dacer)
4

KonTakTHasi padora, B TOM 4ucJje:

AyauTopHbIE 3aHATHS (BCEro): 84,5 84,5

3aHATHS JIEKIIMOHHOTO THIIA 32 32 - - -
JlaGopaTopHble 3aHATHUS 32 32 — — —
3aHATHSI CEMUHAPCKOTO THUIA (CEMHHAPHI, MPAKTHYECKUE 16 16 — — —
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3aHATHUSA)

Nnas koHTaKTHasA padoTa:
Kontposs camocrositensHoil padotsl (KCP) 6 6

[TpomexyTtounas arrectranus (MKP) 0,5 0,5
CamocrosiTeibHas padoTa, B TOM 4HCJIe:
Kypcosast pabota — — — — —
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepraia 26 26 — — —
Brinonnenne nHAMBUYaIbHBIX 3aaHUHN (TOATOTOBKA

N - 16,8 16,8 - — -
COOONIEHUH, IPe3eHTAIUIN)
Pedepar - - - — -
[TonroroBka K TeKyliemMy KOHTPOJIIO 24 24 — — —
KonTpoJs:
IToaroroBka K 3K3aMeHy 26,7 26,7
OO0mas Tpy10eMKOCTh qac. 180 180 - - -
B TOM YHCJI€ KOHTAKTHAasI 86.5 86.5
padora
3a4. efl. 5 5

KonTakTHas pabota mpu MpoBeNeHUN Y4eOHBIX 3aHATUN MO AUCHMILTUHE «ATOMHAs pu3u-
Ka» BKIIIOYACT B CeOs: 3aHATHUS JICKIIMOHHOTO THIIA, TaOOPATOPHBIE padOThI, 3aHATHS CEMUHAPCKOTO
Tuna (MpakTUYECKUE 3aHATHUS), TPYIIOBbIE U WHAMBHUAYAIbHbIE KOHCYJIBTAIMU; MPOMEKYTOUHAS
aTTecTaIus B yCTHOU opme.

2.2. CTpyKTYypa IMCUUIIMHBI

Pacripenienenuie BuoB yueOHOM pabOThHI M UX TPYIOEMKOCTH IO pa3/eiaM JUCIUTUINHBL.
Pazensl (TeMbl) AUCHUIUIAHBL, H3y4daeMble B4 cemectpe (ounas ¢hopma):

KonnuecTBo yacos
Ne HaumenoBanue pa3nenos (TeM) AyRMTOpHaS Bf:;ll}{lgf
/11 Bcero pabora KCP
paborta
J |13 | JIP CPC
1 |BBenenue B aTOMHYIO (pU3HKY 11,8 2 4 5,8
2 |[InaserapHas MOJeIlb aToMa 10 2 2 6
3 |bopoBckas Mozens aToMa BOJIOpoa 22 4 2 8 2 6
4 |KopmycCKyJISIpHO-BOJTHOBOH AyaJIH3M 9 2 2 5
5  |OcHOBBI KBAaHTOBOM TEOPHH 10 2 2 6
6 |VpaBuenus lllpenunrepa 10 2 2 6
7/ |KBaHTOBasi TEOpHsI aTOMa BOJIOPOIa 25 4 2 10 2 7
8 |KBaHTOBaHHE aTOMOB 21 4 2 6 2 7
9 |MarHuTHBIC CBOICTBA aTOMOB 12 4 2 6
10 |PeHTreHOBCKOE M3ITyYCHHE 8 2 6
11 |OnTuyeckre KBAaHTOBBIC TEHEPATOPHI 14 4 4 6
HToro nmo 1McuuInHe: 1528 | 32 | 16 32 6 66,8

[Mpumeuanue: JI — nexun, 113 — npaktudeckue 3anstus / ceMuHapsl, JIP — naboparopHbie
saasaTus, CPC — camocrositenpHas paboTa CTyIeHTa.



2.3. Conep:xanue pa3esioB (TeM) AUCHUIIMHBI

2.3.1. 3aHATHA JeKIHOHHOI0 THIIA

/o

HanmenoBanue
pasnena (Tembl)

Coneprkanue pasjena (TEMbI)

®dopma TeKyIero
KOHTPOJIA

Beenenue B aTom-
HYI0 QHU3UKY

[IpenmMer u 3amauu aTOMHOU (PU3UKH, €€ MECTO
cpenu apyrux (pusmdeckux Hayk. MUKpoMmup.
Macmtabpl. DKCnepuMEHTalbHbIE JAHHBIE O
cTpoeHnu aroMa. CepHalibHbIE 3aKOHOMEPHO-
CTH B aTOMHBIX CIIEKTpax, KOMOMHAIIMOHHBIN
npuHuun Putna, tepmbl. Kiaccuueckas mo-
nenb aroma ToMcoHa. DJIEMEHTHI Kilaccuye-
CKOM T€OPHUHU 3JIEKTPOMArHUTHOI'O U3TYUYEHHUSI.

OTBeTHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BbI-
MOJIHEHHE TPAKTHYE-
CKUX 3aJaHHii / OTYeT
T10 BBIITOJTHEHHOM J1a-
O6opaTopHoii paboTe

[lmanerapnast Mo-
JieNib aToMa

OmnsiTel Pezepdopna. Anepras monens aroma.
BeiBog ¢opmynsl Pesepdopaa st paccessHus
o-yactull. CrenctBus u3 onbIToB Pesepdopaa.
DkcnepuMeHTallbHas MpoBepka (opmyisl Pe-
3epdopaa. Ilnanerapnas mopnenp atoma Pe-
3epopaa. CronkHoBenue yactuil. CeueHue
paccesiHusl.

OTBeTHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BbI-
MOJIHEHHE TPAKTHYE-
CKUX 3aJaHHii / OTYeT
T10 BBIITOJTHEHHOM J1a-
6oparopHoii padore /
TECTUPOBAHUE

Boposckas monenb
aToMa BOJIOpoJa

Mopens atoma Bonopoaa no H. bopy. Teopus
H. bopa mia aroma Bonopoza. Iloctynarsr bo-
pa. Jloka3aTenbCTBO CYIECTBOBAHUS THUCKPET-
HOM CTPYKTYypbl JHEPIreTUYECKUX YPOBHEH
atoMoB. Ombitel ®panka u Iepua. Cnek-
TpaJibHBIE CEPHH BOAOPOAONOAOOHBIX aTOMOB.
[Tpunun cootBetrcTBUs. Hemoctatku teopuun
bopa.

OTBeTHI HA KOHTPOJIb-
HbI€ BOIIPOCHI / BBI-
MOJTHEHUE TIpaKTHYe-
CKUX 33aJJaHUH / OTYEeT
10 BBIITOJTHEHHOM J1a-
6oparopHoii pabote /
TECTHPOBaHUE

Kopnyckynspro-
BOJIHOBOH J1ya-
JIN3M

YacTtune! 1 BosHbL. KopnycKynsipHO-BOITHOBOU
nyanu3Mm. BomHoBas ¢ynkuums. ['mmoresa ne
Bpoiins m ee skcneprMEHTANbHOE IOATBEP-
KJIeHUe Ha MpuMepe TU(PaKIUU AIIEKTPOHOB,
aTOMOB, HEUTPOHOB. CBoOMCTBa BOJIH e bpoi-
ns. Pa3zoBas U IPYIIOBas CKOPOCTU BOJIH i€
bpoiinga. Oneiter [IeBuccona — Jlxkepmepa u
TomMcona. BonHoBo# maker. CTaTMCTHYECKUI
XapakTep CBA3U KOPIYCKYJSIPHBIX U BOJTHOBBIX
CBONCTB.

OTBETHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BbI-
MOJTHEHUE MPAKTUYE-
CKUX 3aJIaHUM / TECTH-
poBaHue

OCHOBEI KBaHTO-
BOU TEOPUHU

OcHOBBI KBaHTOBOM MexaHUKU. COOTHOIIEHUE
HeomnpenenenHocteil [eiizenbepra. Ilpunimn
cynepno3unuu. OnepaTopsl (U3NYECKUX Be-
mnuuH. CoOCTBEHHbIE 3HAYEHUS U COOCTBEH-
Hble pyHKIMU omnepaTopoB. OCHOBHBIE Omepa-
TOpPBI BXHEUIINX (PU3NUECKUX BEIHUYUH (KO-
OpJIMHATBI, HMIIYJIbCa, MOMEHTa HWMIIYJbCa,
KBaJlpaTa MOMEHTa MMIIYJIbCA, MPOEKIUU MO-
MEHTa MMITYJIbCA, KHHETUYECKOW YHEPIUH, I10-
TEHIIMAJIbHON HEPTUHU, TIOJTHOW SHEPTUH).

OTBETHI HA KOHTPOJIb-
HBIE BOIIPOCHI /

/ BEITIOJTHEHUE KOH-
TPOJIbHOM paboThI /
BBITIOJITHCHHE TTPAKTH-
YeCKHX 3aJIaHui

VYpasuenue Ilpe-
JUHTEepa

ONEeMEHTBl  HEPENATUBUCTCKOM  KBAaHTOBOM
teopun. BoiHoBoe ypaBHeHue Kieiina — I'op-
noHa. BpeMeHHoe M cTalmoHapHOe ypaBHEHMS

OTBeTbI Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBI-
TIOJTHEHHE TIPaKTHYe-
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[MIpenunrepa. IIpocreiimme OXHOMEpHBIE 3a-
Ja4d KBAHTOBOM MEXaHMKHU: 4acTULA B «IIO-
TCHIIHUAJIIbHOM AIITHUKE)).

CKUX 3aJaHUN / TECTU-
poBaHue

KBanrtoBas Teopus
aToMma BOAOpOAa

OCHOBBI KBaHTOBO-MEXAHHUYECKOTO MPEICTaB-
JICHHSI O CTpOoeHUH aroma. OIHOAJIEKTPOHHBIN
atoMm. YpasHeHue lllpeaunrepa ais atoma BO-
nopona. du3NYecKUid CMBICT KBAaHTOBBIX YH-
cen. DHepreruueckuil cnekrp. [IpaBuna oTd0-
pa. BonHOBBIe (YHKIMHM M pacHpeneieHue
IUIOTHOCTH BEPOSITHOCTH 1S-COCTOSIHUE DIIEK-
TPOHA B aTOME BOJI0poAa (HOpMaJIbHOE COCTO-
STHUC aTOMa).

OTBeThI HA KOHTPOJIb-
HBIC BOTIPOCHI / BBI-
MOJTHEHUE TPAKTUYe-
CKHUX 3aJaHHii / OTUeT
T10 BBIITOJTHEHHOM J1a-
O6opaTopHoii paboTe

KBanroBanue
aTOMOB

ATOMBI 1IETOYHBIX MeTaioB. CHEKTpbl aTo-
MOB IIEJIOYHBbIX MeTauioB. Cepun B CIEKTpax
IIEJIOYHBIX METAUIOB M HMX IMPOUCXOXKICHHUE.
3akon Moszmu. [unoreza VYnenbOeka wu
layncmura. Cnnn snektpona. [punuun Iay-
U W 3al0JIHEHUE ATOMHBIX COCTOSIHUM dJIeK-
TpOHaMU. ATOMHBIE OOOJIOYKH U TM0J00010Y-
K. DIeKTpoHHass KoHpurypaius. OObsIcHe-
HUE MEePUOIUYECKUX CBOMCTB U CTPOEHUS CH-
crembl a1eMeHToB J[. MeHieneena.

OTBeTHl Ha KOHTPOIIb-
HBIE BOIIPOCHI / BBI-
HOJTHEHHE TIPaKTHYe-
CKUX 3aJIaHHii / BBI-
HOJTHEHHE KOHTPOIIb-
HOM paboThl / TeCTHPO-
BaHHE

MarautHbI€ CBOM-
CTBa aTOMOB

MarnuTHbIe CBOMCTBa aTOMOB. OpOUTAIBHBIN,
MEXAHUYECKHI U MarHUTHBIA MOMEHTBI DJIEK-
TpoHa. Marneron bopa. [lonHbIli MarHUTHBIN
MOMEHT OJHO3JIEKTPOHHOrO aTtoma. ['mpomar-
HUTHOE OTHOILIEHUE I OPOUTATIHLHBIX MOMEH-
TOB. DHEPrus aToMa B MarHuTHOM Tosie. Onbi-
1ol IllTepHna u I'epnaxa. DneKTpoOHHBINA Mapa-
MarHuTHbI pe3onanc (OIIP) u ero mpuioxe-
Hue. D¢ddexr 3eemana. ATOM B DIIEKTpHUE-
ckoMm none. Dddext [ITapka.

OTBeTHl Ha KOHTPOIIb-
HBIE BOIIPOCHI / BBI-
HOJTHEHHUE TIPaKTHYe-
CKMX 3aJIaHUU

10

Peutrenosckoe
M3IIy4eHUE

TopmMo3HOE M XapaKTEpUCTUYECKOE PEHTTE-
HOBCKOE u3inydeHue. Cepuu B CIIEKTPE Xapak-
TEPUCTHUUECKOT0 M3IYyUYEHHUS U €ro OCOOEHHO-
ctu. IIpoxoieHne pEeHTI€HOBCKUX JIy4el ue-
pe3 BemecTBO. JIeTEKTOpel A1  KOHTPOJIA
PEHTI€HOBCKOI'O U3JIy4YECHHUSI.

OTBeTbI Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBI-
MOJTHEHUE TpaKTHye-
CKMX 3aJIaHUU

11

OnTnueckue
KBAaHTOBBIE T€HE-
paTopsl

BrinyxneHHoe (MHAYLIUPOBAHHOE) U3ITyUYCHHE.
OnTuyeckre KBAaHTOBBIE TE€HEpaTophl (J1aze-
pel). Baxneitmme Tumnel nazepoB. OCHOBHBIC
KOMITOHEHTHI Ja3zepa. CBONCTBA JIa3€pHOTO 13-
JTy4YeHUSI.

OTBETHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BBI-
MOJTHEHUE TIpaKTHYe-
CKHX 3aJaHH / OTUET
TI0 BBITTOJTHEHHOH J1a-
OopatopHoii paboTte

2.3.2. 3aHATHS CEMHUHAPCKOI0 THUIA

/o

HanmeHnoBanue
pazziena (Tembl)

Conepxanue pazaena (Tembl)

®dopma TEeKyIIero
KOHTPOJIS

[InanerapHas Mo-
Jieb aToMa

Omneitel Pesepdopna. Anepnas moxens aroma.
BriBoa ¢opmynsl Pesepdopaa mist paccessHus
o-vactui. CrneacTsus u3 onbiToB Pesepdopra.

OTBETHI HA KOHTPOJIb-
HBI€ BOIIPOCHI / BBI-
MOJIHEHHUE MpaKTHUYe-
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DKkcriepuMeHTanbHast mpoBepka Gopmyier Pe-
3epdopna. IlnanerapHas monens atoma Pe-
3epdpopna. CronkHoBeHnne yactui. CedeHue
paccesiHusl.

CKHUX 3aJIaHUN

Boposckas moenb
aToma BOJIOpoJia

Mogenbs atoma Bogopoaa o H. bopy. Teopus
H. bopa g aroma Bogopoza. Iloctynarsr bo-
pa. Jloka3aTenbCTBO CyIECTBOBAHUS TUCKPET-
HOM CTPYKTYypbl JHEPreTUYECKUX YPOBHEH
atoMoB. OmnbiTel ®Ppanka u ['epma. Chek-
TpaJIbHbIE CEPUH BOAOPOAONOAOOHBIX aTOMOB.
[Tpunun coorBercTBUs. Hemoctatku teopuun
bopa.

OTBETHI HA KOHTPOJIb-
HBI€ BOIIPOCHI / BBI-
MOJIHEHHE MPAKTHYe-
CKMX 3aJIaHUU

KopmnyckynsipHo-
BOJIHOBOU J1ya-
JIU3M

Yacruipsl 1 BoaHbl. KopiycKyisipHO-BOJIHOBOM
nyanu3M. BomuoBas Qyskmms. ['mmoresa e
bpoiins m ee skcnepuMEHTalbHOE MOATBEP-
KJICHHE Ha MpuMepe TUGPAKIUU AICKTPOHOB,
aTOMOB, HeUTpoHOB. CBoOKCTBa BOJH ¢ bpoii-
ns. Pa3zoBasi U TPYIIOBAasi CKOPOCTU BOJIH JI€
bpoiina. OnbiTel [eBuccona — Jhxepmepa u
Tomcona. BonHoBoi maker. CTaTucTUYECKUI
XapaKTep CBA3U KOPIYCKYJISIPHBIX U BOJTHOBBIX
CBOMCTB.

OTBeTHl Ha KOHTPOIIb-
HBIE BOIIPOCHI / BBI-
HOJTHEHHE TIPaKTHYe-
CKMX 3aJIaHUU

OCHOBBI KBaHTO-
BOU TEOpUH

OcHOBBI KBaHTOBOW MeXaHUKH. COOTHOLIEHUE
HeomnpenenenHocreit [eiizendepra. Ilpunimmn
cyneprnosunuu. Onepatopsl (pU3MYECKUX Be-
mnuuH. CoOCTBEHHbIE 3HAYEHUS U COOCTBEH-
Hble (yHKIMHU oneparopoB. OCHOBHBIE omepa-
TOpPbl BaXXKHEWIINX (PU3MUECKUX BEIMUYUH (KO-
OpAMHATHI, HMMIIyJIbCA, MOMEHTAa HMIIYJIbCA,
KBaJjpaTa MOMEHTa UMIIYJIbCA, MPOEKIUU MO-
MEHTa MMITYJIbCa, KHHETUYECKOW DHEPIHUH, I10-
TEHUMAIBHON SHEPTUH, IOJTHOW SHEPTUH).

OTBeTHl Ha KOHTPOIIb-
HBIE BOIIPOCHI / BBI-
HOJTHEHHUE TIPaKTHYe-
CKMX 3aJIaHUU

VYpaBuenus llpe-
JIUHTEpa

DJIEMEHTbl ~ HEPEJSTUBUCTCKOM  KBAaHTOBOM
teopun. BosHoBoe ypaBHeHue Kneiina — I'op-
noHa. BpeMeHHOe U cTalinoHapHOE ypaBHEHUS
[MIpenunrepa. IIpocreiimme OXHOMEpHBIE 3a-
Ayl KBAHTOBOM MEXaHUKH: YacCTHIA B «IIO-
TEHITUAJTBLHOM SIIIIHKE).

OTBeTbI Ha KOHTPOJIb-
HBIE BOIIPOCHI / BBI-
MOJTHEHUE TpaKTHye-
CKMX 3aJIaHUU

KBantoBas TCOPUA
aromMa BOJOpoJa

OCHOBBI KBAaHTOBO-MEXaHUYECKOTO IMPEICTaB-
JEHUS O CTpOoeHUH aToMa. OJHO3IEKTPOHHBIN
atoM. Ypasuenue lllpeaunrepa ans aroma Bo-
nopoaa. OU3NUECKUN CMBICT KBAaHTOBBIX YH-
cen. DHeprernueckuii cnekrp. [IpaBuna oT60-
pa. BoiHOBBIE (YHKIHHM H pacmpeleicHHe
IUIOTHOCTU BEPOSITHOCTH 1S-COCTOSIHUE 3IIeK-
TPOHA B aTOME BOJI0poAa (HOpMaIbHOE COCTO-
STHUE aTOMa).

OTBeThI HA KOHTPOJIIb-
HBIE BOIIPOCHI / BBI-
MOJTHEHUE MPaKTUYe-
CKUX 3a/IaHUM / BbI-
MOJTHEHUE KOHTPOJIb-
HO paboTHI

KBanToBanue
aTOMOB

ATOMBI MIETOYHBIX MeTauioB. CHEKTphl aTo-
MOB ILIEJOYHBIX MeTaioB. Cepun B CHEKTpax
MIEJTOYHBIX METAJUIOB M HX MPOUCXOKIAECHHUE.
3akoH Mosmu. I'mmoreza VYnenOeka u
lNayncmura. Criun snektpona. [punnun [lay-

OTBeTHI HA KOHTPOJIb-
HBIE BOIPOCHI / BbI-
MOJIHEHHE TPAKTHYE-
CKHUX 3aJIaHUN
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JU W 3aIl0JIHEHHUE AaTOMHBIX COCTOSIHUN dJIEK-
TpOHaMU. ATOMHBIE O0OJIOYKH U TOA00010Y-
KH. OnekTpoHHast kKoHpurypamus. OObscHe-
HUE TEePUOJUYECKUX CBOMCTB U CTPOCHUS CH-
crembl a1eMeHToB J[. MeHieneena.

MaruurtHrie cBOM-
CTBa aTOMOB

MarnuTtHble cBoiicTBa aToMOB. OpOHUTATBHBIH,
MEXaHUYECKUH M MarHUTHBIA MOMEHTBI JJIEK-
TpoHa. Marneton bopa. IlonHbIiI MarHUTHBIN
MOMEHT OJHOJIEKTPOHHOro aroma. ['mpomar-
HUTHOE OTHOLICHHE [ OPOUTAIBHBIX MOMEH-
TOB. DHEprus aromMa B MarHUTHOM IoJie. Onbl-
1ol IITepHa n I'epnaxa. DnexkTpoHHBIN Napa-
MarHuTHbI pe3onanc (OIIP) u ero mpuioxe-
Hue. Dddext 3eemana. ATOM B dIIEKTpUYe-
ckoM nosie. Dddext llTapka.

OTBeThI HA KOHTPOJIb-
HbI€ BOIIPOCHI / BBI-
IIOJIHEHUE NpaKTUYe-
CKHUX 3aJJaHUI/ BBIITOJI-
HEHHUE KOHTPOJIbHOU
paboTsl

2.3.3. J1aGopaTopHbIe 3aHATHS

/11

HaumenoBanue
paznena (Tembl)

Copepxanue pazaena (Tembl)

dopma TEeKyIEero
KOHTPOJISI

Bsenenue B arom-
HYIO (pr3HKY

[IpenMer u 3amaum aTOMHOW (U3UKH, €€ Me-
CTO cpeau npyrux (GU3NYecKux Hayk. MUKk-
pomup. MacmTabbl. DKCIIEPUMEHTAILHBIC
JlaHHbIe O cTpoeHuu aroma. CepualibHbIC 3a-
KOHOMEPHOCTH B aTOMHBIX CIIEKTpax, KOMOU-
HalMOHHBIN npuHIuMn Putua, Tepmel. Knaccu-
yeckas MOJeiIb aromMa ToMcoHa. DJIeMEHTHI
KJIACCUYECKOM TEOpHUU AJIEKTPOMArHUTHOTO
W3JTyYCHHUS.

OTBeTHI HA KOHTPOJIb-
HbIE BOIIPOCHI / BbI-
MOJTHEHUE MPAKTHYC-
CKUX 3aJaHHii / OTUeT
Y 3aIIUTa BHITIOJTHCH-
HOM J1abopaTOpHOM
paboTsl

IInanerapuas mo-
nenb aroMa Pesep-
¢dopna—bopa

OmnbiTel Pesepdopna. SAnepnas moxaensb
atoma. BreBog dopmyner Pesepdopna st
paccessHus o-dyactull. CieAcTBHsl U3 OIBITOB
Pesepdopna. DxcnepumeHTanbHas MpoBepKa
dbopmynsl Pesepdopna. [lnanerapuas monensb
atoma Pesepdopna. CTonKHOBEHHE YaCTHIL.
CeueHue paccesiHuA.

CrexTpalibHble CEpPUH aToMa BOAOPO-
na. DneMeHTapHas OOpOBCKasi Teopus aroma
Bojopoaa. llocrynatelt bopa. Dxcnepumen-
TaJIbHOE MOJATBEPKICHUE TUCKPETHOM CTPYK-
Typbl SHEPreTUYECKUX YPOBHEW aTOMOB, OIIBI-
Tl @panka u ['epua. bopoBckas monens aTo-
Ma Bojoposaa. CrnekTpalbHble CEPUM BOAOPO-
nonoaoOHbIX cucteM. HepocraTtku Teopuun
bopa.

OTBeTbI Ha KOHTPOJIb-
HbIE€ BOIIPOCHI / BbI-
MOJTHEHUE TpaKTHye-
CKMX 3aJaHuil / OTYET
¥ 3alllUTa BHIMOJIHEH-
HOM JTabOpaTOpHOM
paboThI

VYpaBuenus llpe-
JIUHTEPA U KBAHTO-
Bas TEOpHS aToMa
BOJIOpOAa

BpemenHoe M cTanmoOHApHOE ypaBHE-
Hua [llpenunrepa. KBanroBanue. YpaBHEHUS
HIpenunrepa B oneparopHoil ¢opme. Omnepa-
top I'amunbrona. OnpeneneHue >HepreTuye-
CKOT'O CHEKTpa CHCTEMBbl Kak 3ajgada Ha co0-
CTBEHHBIE 3HaUEHUs oneparopa I 'aMmiIbToHa.

KBaHTOBO-MEXaHNUYECKOE  ONMCAHUE

OTBETHI HA KOHTPOJIb-
HBIE BOIIPOCHI / BBI-
MOJTHCHHUE TIPaKTHYe-
CKUX 33aJJaHHUl / OTYET
Y 3aIl1Ta BBITIOJHEH-
HOI1 J1ab0opaTOpHO
paboThI
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atoma Bogopoja. YpasHenue Illpeamnrepa
Ui aroma Bojopona. dusnueckuil CMBICIT
KBaHTOBBIX 4Hcell. Pa3zneneHne nepeMeHHBIX.
VYrioBoe U pasuanbHOE PACIPENEICHUE DIIEK-
TPOHHOU IIJIOTHOCTH. DHepreTu4ecKuii
cinekTp. Oneparopbl MOMEHTa HMITyJIbCca M
MPOEKIIMM MOMEHTa HUMIyJbCa U HX CO00-
cTBeHHbIe 3HaueHus. [IpaBuna orbGopa. Hop-
MajbHOE CcOCTOsiHME aToMma. BonHoBble QyHK-
LM U pacIpeleseHUe IJIOTHOCTH BEPOSITHO-
CTH. 1s-COCTOSIHME JIEKTpOHA B aTOME BOJO-
poua.

4 |MHOTro03JIEKTPOHHbIE KBanToBanue BO/10pO0110100HBIX|OTBETHI HA KOHTPOJIb-
aTOMBI aToMoOB. KpaTHOCTh BBIPOXKIEHUS 3HEPreTH- HbIE BOIPOCHI / BbI-
geckux ypoBHeH. CHMBOJNHKAa COCTOSIHHH |TIOJTHEHUE ITPaKTHYEe-
3JIEKTpOHa B aToMme. PacmpesneneHue MIOTHO-|CKHUX 3aJaHUM / OTYEeT
CTH BEPOSITHOCTU. YPOBHH U CHEKTPHI IIEJI0Y-|H 3alIUTa BHITOIHEH-
HeIX MetawioB. IIpaBuna otbopa u crek-|HOH J1abopaTOpHOI
TpaibHBlE CepuH. TOHKas CTPYKTypa CIEK-|paOoThI
TpPaJbHBIX JHMHUNH BOJOPOJONONOOHBIX aTo-
MOB.
OpOutanbHble MAarHUTHBIA U MEXaHU-
yecKuil MOMeHThl. CIIMH U COOCTBEHHBIN Mar-
HUTHBII MOMEHT »JJIEKTpOHA. OKCHEpUMEH-
TaJbHOE  JIOKA3aTelIbCTBO  CYIIECTBOBAHUS
cinuHa, onbiTel lltepna—I'epmaxa. IlomHblit
MOMEHT wumnyJibca. OnucaHue COCTOSTHUN
3JIEKTpOHA B aTOME C IOMOUIbI0 HaOOPOB
KBaHTOBBIX unces. CMH-OpOWTAIbHOE B3au-
MOJCICTBUE.
5 |Onrnveckue kBaH- |BBIHYXIeHHOE (MHAYIHMPOBaHHOE) Wu3Iy4e-|OTBETH HA KOHTPOIIb-
TOBBIE TeHepaTopbl |HHE. ONTHYECKHME KBAHTOBBIE T'€HEPATOPbI|HBIE BONIPOCHI / BBI-
(mazepsl). Bakneitmme Tumnbl jazepoB. Oc-|TOTHEHUE MPAKTHYEC-
HOBHbIE KOMIOHEHTHI Jiazepa. CBoIicTBa Ja-|CKHMX 3aJaHUM / OTYET
3€pHOT0 U3JTy4YEHHS. ¥ 3aI1Ta BHITIOJHEH-
HOM J1abopaTopHOH
paboThI
2.3.4. TlepeueHb J1aOOPATOPHBIX PadoT
Ne Ne Kon-Bo
i pasznena HaunmeHnoBaHue 1abopaTopHBIX paboT HACOR
JVCHIUTUIAHBI
1 1,2 OmnpeneneHne OTHOLIEHUS 3aps/ia IEKTPOHA K €r0 Macce METo- 4
JIOM MarHeTpoHa
2 1,2 Atomusle mogenu JIx. Tomcona u O. Pezepdopra 4
3 2 OneiT @panka u ['epua 4
4 2,3 N3yuenne cepralibHbIX 3aKOHOMEPHOCTEN B CIIEKTpE aTOMa BO- 6
J0poAa
5 2,3 CrnexTp aroma Bogopoaa. Atom bopa 4
6 4 W3yyenue crekTpa atoma HaTpust 6
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| W3y4yeHne HEOH-TEIUEBOro J1a3epa

Umoeo:

32
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2.3.5. MeToanueckne ykazanus K Ja0opaTopHbIM padoTam

[IpoBenenue Bcex 3aHATUN 1a0OPAaTOPHOTO MPAKTUKYMa MPELyCMOTPEHO B CHELMAIU3HPO-
BaHHOW yueOHoM «Jlabopatopuu aToMHON U siAepHON (PU3NKKY, CHAOKEHHOW BCEM HEOOXOAMMBIM
000pyI0BaHHEM, KOMITBIOTEPAMU M IKCIIEPUMEHTAIBHBIMU YCTAaHOBKAaMH i1 3()()EKTUBHOTO BBI-
HOJIHEHUS COOTBETCTBYIOIIMX JIAOOPATOPHBIX paboT.

[To naboparopHoMy MpakTUKyMy B paMKax IUCUUIUIMHBI «ATOMHas (U3HMKa» B KaueCTBE
OCHOBHOI'O MCTOYHHMKA HCIOJIb3YETCs MOATOTOBIEHHOE MpenojaBaTesiMi Kadeapbl ONTO3IEKTPO-
Huku Ky6I'Y yuebHo-meToanueckoe nocoodue:

bapxos A.IlL., Hopow B.C., JIeicenko B.E., Hukutun B.A., IIpoxopoB B.Il., XoTHsaHCKas
E.b. Atomuas ¢usuka: yaueOHO-MeToandeckoe nmocodue.— Kpacnomap: Kybanckwuii roc. yH-T, 2016.

ITo uroram BBINOJHEHUS KaXJ0U 1a00paTOPHOI pabOThl CTYJEHT COCTaBISET MOAPOOHBII
MUCbMEHHBIN OTUET, ONUPAsICh HA KOTOPBIH J10JKEH B Oecelie ¢ IMperoaaBaTeaeM IpoaeMOHCTPUPO-
BaTh 3HaHHE TEOPETHUYECKOrO U SKCIEPHUMEHTAIBHOr0 MaTepuala, oTHocsmerocs k padote. IIpo-
BEpKa 3HAHUI CTy/IeHTa OCHOBaHA Ha KOHTPOJBbHBIX BOIPOCAX, IPUBEIEHHBIX B OMHCAHUU PAOOTHI
Y JIOTIOJHUTEBHBIX BOIIPOCAX, KACAIOIIMUXCS COOTBETCTBYIOIUX PA3/€0B OCHOBHON JHUCLUIUIMHBI
«AToMHas Qpu3MKay.

B pesynbrare BBINOIHEHUS 1a00PaTOPHBIX PadOT U UX 3aILUTHl Y CTYAEHTOB (POPMUPYIOTCS
u onenuBarTcs Tpedyembie ®I'OC u OOII no nanpasnennto 11.03.01 Paguorexnuka (mpoduiib:
PaguoTexHuueckue cpeicTBa mepenauu, npueMa u oopaborku curnanon) xommnereHuuu: OITK-1,
OIIK-2.

JlaGopaTopHas padora Ne 1.

OnpenesieHne OTHOLIEHUS 3apsi/ia JIEKTPOHA K €ro Macce MeTOJ0M MarHeTpPoHa.

[lenb paGoTHIL:

— U3YYHTH JBUKCHHE DJEKTPOHA MPH CYNEPIIO3ULUU MOCTOSHHBIX AJIEKTPUUYECKOTO U Mar-
HUTHOTO MOJICH;

— U3MEPHUTH 3aBUCHUMOCTb aHOJHOTO TOKAa OT MHAYKIIMM MAarHUTHOTO ITOJIS TIPH Pa3IMYHbIX
AHOAHBIX HAIIPSXKCHUAX U PACCHHUTATDH YI[GHBHblﬁ 3apsAan 3JICKTPOHA,

— OIICHUTH TOTPEITHOCTH U3MEPECHHA.

Coneprkanue oTdera

[ToapoOHBI MTUCEMEHHBIN OTYET, COACPIKAIIUN CTPYKTYPUPOBAHHYIO CXEMY HCCIICIOBAHUS,
HGO6XOIII/IMI)IG TCOPCTUUCCKHUEC CBCACHUA, I/IJIJ'IIOCTpaTI/IBHI)II\/JI Marepurajl, NMOJIy4YCHHBIC SKCIICPUMCH-
TaJbHBIC JIaHHBIE, OCHOBHBIE PACUETHBIE COOTHOIICHHS M PACCUYUTAHHBIC IMapaMeTphbl, HEOOXOIH-
MBIC rpa(bnqecxne 3aBUCUMOCTH U Ta6J'II/IIII>I JOAHHBIX. AHaJII/I3 nu O6'I)$ICHGHI/IC MOJIYYCHHBIX PE3YJIb-
TaToB. [IMCEMEHHBIE OTBETH HA KOHTPOJIbHBIC BOMIPOCHI M 3a/1aHMS, PUBEICHHBIE B ONMCAHUH Pa-
OOTHI.

KoHTpoibHbIE BOMPOCHL:

1. Kak ycTpoeH MarHeTpoH CO CIUIOIIHBIM aHOJ0M?

2. BeiBeauTe pacnpesenenre NoTeHIuana B IPOCTPAHCTBE MEXAY KaTOIOM U aHO/IOM.

3. Ha yem OCHOBaH MPHHIIKI ONpeeicHus €/M METO0M MarHeTpoHa?

4. Kak 3anuceiBaercs (hopmynia, onpeenstomas cuiny Jloperma?

5. BeiBeaute (opMyITy ISt MATHUTHOTO TIOJISI HA OCH COJICHOU/A.

6. HauepTute cxeMy yCTaHOBKH JIsl ONpe/ieiieHus €/M 3JeKTPOHa ¢ MUCIONIb30BaHHEM MarHe-
TpOHA.

7. Beiemute GhopMyIty IS OnpeiesieHust €/M 3JIeKTpOHa MPUMEHHUTENBHO K BallleMy OIBITY.

JlabopaTopnasi padora Ne 2.
OnbiT @panka u I'epua.

[{enb paboOTHI:

— U3YYUTH IIPOLIeCC BO30OYXACHUS aTOMOB MHEPTHOTO Ta3a JIEKTPOHAMH;
— U3MEpUTH MEPBbIe OTEHIIUANBI BO30YKIEHUS (PE30HAHCHBIE TOTEHIUANIBI) HHEPTHBIX Ta-
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30B ¥ ONPEACTUTh UCCIIEAyEMbIE HHEPTHBIC Ta3bl;

— OLIGHUTH TOTPEITHOCTH U3MEPEHHIA.

Conepskanue oT4eTa

[ToapoOHBI TUCHMEHHBIN OTYET, COAEPIKAILIUN CTPYKTYPUPOBAHHYIO CXEMY HCCIIEOBAHMS,
HEOOXOIUMBIC TEOPETUICCKUE CBEJICHUS, WLTIOCTPATHBHBIA MaTepHall, MOTYYCHHBIC YKCIICPHMCH-
TaJbHBIC JIaHHBIC, OCHOBHBIE PacUeTHbIE COOTHOILIEHHUS M PACCUMTAHHBIC MapaMeTpbl, HEOOXOIH-
MbIe TpadUIeCKUE 3aBUCHMOCTH U TAOJHIIBI TAHHBIX. AHAIH3 U OOBSICHCHHE TIOJTYYCHHBIX PE3yJIb-
taToB. [luchMeHHBIE OTBETHI HA KOHTPOJBHBIC BOMPOCH! U 3a/laHusl, IPUBEJACHHBIC B OMMCAHUU Pa-
OOTHI.

KoHTpoibHbBIE BOIPOCHL:

1. Uro moarBepknaercsa onsitoM Opanka u ['epua?

2. KakoBblI ycloBuS YIIPYTOro U HEYNPYroro coyAapeHwsl dJEKTPOHA C aTOMOM?

3. BeiBecTr (hOpMyJIBI OTHOCUTEIIEHON yOBUTH SHEPTHH JICKTPOHA MPHU YIIPYTOM M HEYIIPY-
I'OM COYJIapEHUH €T0 C aTOMOM.

4. ChopmynupoBaTs ocTynaTsl bopa.

5. UTo Ha3bIBaeTCs XapaKTEPUCTUKON 3aJICPIKKH JIaMIIbI?

6. OObsicHuTe (QopMy aHOTHOM XapaKTEPUCTUKH, H300paKeHHOM HaA puc. 9 ydeOHO-
METOJIMYECKOTO MOCOOUSI.

7. YcnoBue Aee << E2 — E1 < E1.4BnsieTcs yciaoBrueM HEYNpyroro CTOJIKHOBEHHS AJIEKTPOHA C
aTOMOM Cpa3y IO JOCTHKEHHU SHEPruu BO30YXKIEHHs pe3oHaHCHOro ypoBHs. [lo Bcemy Jn oObemy
JIAMITBI TIPOUCXOJIST TaKUe HEYNPYTUe CTOIKHOBEHHs U, ecii HeT, TO B KaKUX MMEHHO O0JIACTSIX JTaM-
TIbI U TIOYEMY?

JlaGopaTopHas paGora Ne 3.

HN3yyeHue HeOH-TeJIMEBOI0 Jia3epa.

[lenb paGOTHI:

— U3YYUTh IPUHIIUI pabOThl U MEXaHU3M I'eHepallii HEOH-TEIMEBOTO J1a3epa;

— U3MEPUTh OCHOBHBIC XapaKTEPUCTUKH JIA3EPHOTO U3ITYUCHUS;

— OLIEHUTh MOTPEIIHOCTH U3MEPEHUM.

CopaepkaHue OTYeTa

[ToapoOHBI MTUCHMEHHBIN OTYET, COAEPIKAIIUN CTPYKTYPUPOBAHHYIO CXEMY HCCIIEOBAHMSI,
HEO0OXOMMBIE TEOPETUUECKHE CBEICHHS, MILTIOCTPATUBHBIA MaTepua, MOJyYeHHbIC dKCIIEPUMEH-
TaJbHBIE JIaHHBIE, OCHOBHBIE pPacUeTHBIC COOTHOIIEHUS M PAaCCUUTAHHBIC MapaMeTpbl, HEOOXOIU-
Mble TpadudecKre 3aBUCUMOCTH W TaOJUIIbI TaHHBIX. AHAIN3 U OOBSICHEHUE TTOTYUYCHHBIX PE3YIhb-
TaToB. [IMChMEHHbBIE OTBETHI HA KOHTPOJIbHBIE BOMIPOCHI U 3a/aHUs, IPUBE/ICHHBIE B OMUCAHUM pa-
OOTEI.

KoHTponbHbIE BONPOCHL:

1. YeM mpUHIMNHAIBHO OTINYAETCA U3ITyUEHHUE Jlazepa OT U3IyUYEHHs ra30BOro paspsaa’?

2. KakoB MexaHu3M oOpa3oBaHusi HHBepcuH HaceneHHOcTH B Ne-He cmecn?

3. OOBsicHUTE TEPMUH «OTpULIATeNIbHAsA a0COJIIOTHAs TeMIIepaTypa», IPUMEHSIEMbI HHOT 1A
IIPU OIIMCAHUH NHBEPCHH.

4. KakoB CNIEKTp M3JIyYEHHUs Ta30BOro Jjiazepa’?

5. Uto Takoe coOCTBEHHBIH TUIT KOJleOaHui pe3oHaTopa?

6. KakoBa poinb ypoBHs 1S HeoHa?

7. YTO Takoe JUAIEKTPUUECKOE 3E€PKalo, €ro JOCTOUMHCTBA?

8. Kak 3aBucHT ycuiieHHe B akTUBHOI Cpejie OT JIaBJIEHHsI Ta30BOM cMecH B TPyOKe U ee Jua-
MeTpa?

9. llokaxkure, sBysieTCs Jn uccaeayemblii Ne-He naszep olHO9acTOTHBIM?

JlaGopaTopHasi paGora Ne 4.
N3y4yenne cepuajibHbIX 3aKOHOMEPHOCTEI B CIIEKTPe aTOMa BOJOPO/A.

[lenb paGoTHI:
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— M3YYHTb CepUAbHBIC 3aKOHOMEPHOCTH B BUIMMOW 00JIACTH CIIEKTPa aTOMa BOJOPOA;

— U3MEPUTH AJIMHBI BOJIH OCHOBHBIX JIMHMM CIIEKTpa BOAOPOJa B cepuu banbmepa u paccun-
TaTh BEJIMYMHY [TOCTOSIHHOM Pundepra;

— OLIEHUTH NIOTPEIIHOCTH U3MEPEHUIA.

CopnepxaHue oTyeTa

[TopoO6HbI MMCEMEHHBIN OTYET, CoepKaIlUi CTPYKTYPHUPOBAHHYIO CXEMY HCCIIEI0BAHNU,
HEOOXOJUMbIE TEOPETUUYECKHE CBEACHUS, WUTIOCTPATUBHBIA MaTepual, MOIyYeHHbIE IKCIIEPUMEH-
TaJIbHBIE JaHHBIE, OCHOBHBIE PAaCUYETHbIE COOTHOLICHHS M PAacCUMTAHHbIE MapaMeTpbl, HEOOXOIU-
Mble TpaduyecKre 3aBUCUMOCTH U TaOIMIIbI JaHHBIX. AHAIU3 U OOBSICHEHHE TOJYUYEHHBIX PE3YJib-
TaToB. IIMChMEHHBIE OTBETHI HA KOHTPOJIBHBIE BOIPOCH! U 3a/laHus, IPUBEIACHHbBIE B OIIMCAHUU DPa-
0O0THI.

KoHTponbHbIE BONPOCHL:

1. Kakumy KBaHTOBBIMU YMCIIAMU XapaKTEPU3YETCsl OTAENIbHBIN 31eKTpoH B arome? Kakue
3Ha4YeHUs oHU NpuHUMaT? KakoB ux gusnueckuii cMpicia?

2. Kakoli BuJ1 aHaTUTHIECKUX COOTHOIICHHH JIJIsi CEPUITHOM CTPYKTYpPHl aTOMOB BOJIOpOa?

3. BeiBenute (hopMyJibl A1 BBIYMCICHUS OCTOSHHON Punbepra.

4. Kakue Buabl cepuil HabIIOJAIOTCS B CIIEKTPE OJHOAIEKTPOHHBIX aTOMOB?

5. B kakoMm Jmana3oHe JUIMH BOJIH JIeXaT KOHKpeTHble cepuu (Jlaiimana, banbmepa, Ilame-
Ha, bpakera, [1dyHna) 1 KakoBbI X cepUaIbHbIE 3aKOHOMEPHOCTHU?

5. UTo TaKkoe creKTpajabHble TEPMbI, KAKOB UX (PU3UUYECKHUI CMBbICT?

6. Kakue criekTpasibHble CEpUU JOCTYIHBI [l U3yYEHUS! Ha JAaHHOW HKCIIEPUMEHTAIbHON ycTa-
HOBKeE?

7. UTo Takoe 3Heprus MOHU3ALMU aToMa U KakK OLEHUTh €€ BEITUYHUHY Ul BOJIOPOAOI0100-
HBIX aTOMOB?

8. Kak BiusieT yueT KOHeYHOW BETMUMHBI MACCHI si/ipa Ha 3HaUYeHUe NMOCTOosIHHON Punbepra?

9. Moxer i1 Mojenb bopa 00bACHUTD TMHEHYATHIA MOJICKYJISIPHBIN CHEKTp Bojiopoaa?

JlabopaTopnasi padora Ne 5.

CnekTp atroma Bogopoaa. Atom bopa.

[lenb paGOTHI:

— MOJETMPOBAHNE SKCIIEPUMEHTAIBHOM 00pabOTKH CIIEKTpa MOTIIOMICHHUS aTOMa BOJOPO/a;

— omnpeieNieHHe YPOBHEH SHEPTuH;

— noctpoenue popmynsl bansmepa,

— BU3YyaJIM3aIlHs MOJYKIACCHYECKUX MOJIeNIeH aToMa BOJIOPOIa.

[TpuGops! M PUHAICKHOCTH:

— KOMITBIOTED C Mporpammont «Du3nka MUKPOMHPAy.

CopepxaHue oT4era

[TopoOHBI MHCEMEHHBIN OTYET, COEPIKAIINN CTPYKTYPHPOBAHHYIO CXEMY HCCIICIOBAHUS,
HEOOXOIUMBIC TEOPETUIECCKHUE CBEJICHUS, WLTIOCTPATHBHBIA MaTepHa, MOTyYCHHBIE YKCIIEPHUMEH-
TaJIbHBIC JIaHHBIC, OCHOBHBIC PACYETHBIC COOTHOIICHHS W PACCUMTAHHBIC MapaMeTpbl, HEOOXOIH-
MbI€ TpadUIeCKUE 3aBUCHMOCTH U TAONHIIBI JAaHHBIX. AHAIHU3 U OOBSICHEHHE TIOJTYYSHHBIX PE3yJib-
taToB. [IMCEMEHHBIC OTBETHI HA KOHTPOJIBHBIC BOTIPOCHI U 3aJIaHUs, IPUBEIACHHBIC B ONIMCAHUU pa-
OOTHI.

KoHTpoibHbIE BOPOCHL:

1. Kak npencrasisercs cTpoeHHe aroma 1o mojenu Pesepdopna?
2. B yeM 3akirogaeTcs coaepkanue nocryiaatoB bopa?

3. Korna atom uznyuaere cBer?

4. Kak omnpepensieTcst 4acToTa CBETa, UCIIyCKaeMOro aToMom?

5. Kakoii porniecc Ha3bIBaeTCsl HOHU3aMENH aToma?

6. Kakas cepus nuHuii nomyuunsia Ha3BaHue cepuu Jlalimana?

7. YeMy paBHa 3HEprusi KBaHTa cBeTa?
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JlaGopaTopHas paGora Ne 6.

ATtomnublie moaeau [xx. Tomcona u J. Pezepdopnaa.

[{enb paboOTHL:

— MOJIEIMPOBAHUE HKCHEPUMEHTOB 0 30HAMPOBAHUIO alb(a-yacTUI[AMU TUIOTETHYECKUX
MUIIEHEHN C LENbI0 ONPEIEICHUS MOJIEIIA aTOMa, aICKBATHON PEAIbHOM.

[TpuGops! ¥ NPUHAIEKHOCTH:

— KOMITIBIOTED ¢ IporpamMmMont «Pu3nka MUKPOMHPaA».

Copepxanue oTuera

[ToapoOHBI TUCHMEHHBIN OTYET, COAEPIKALUN CTPYKTYPUPOBAHHYIO CXEMY HCCIIEOBaHMUS,
HE00XO/IMMbIE TEOPETUUECKHUE CBEACHUS, WIUTFOCTPATUBHBIA MaTepuall, OJTy4YeHHbIE YKCIEPUMEH-
TaJbHbIE JIaHHbIE, OCHOBHBIE PacueTHbIE COOTHOILIEHUS M PacCUUTAaHHBbIE MapaMeTpbl, HEOOXOAU-
Mble rpaduyeckre 3aBUCUMOCTU U TaOJIULBI TaHHBIX. AHAJIU3 U 0OBSCHEHUE MOJIyUYEHHBIX Pe3yJlb-
TaToB. [IuChbMEHHBIE OTBETHI HA KOHTPOJBHBIE BOIPOCH U 3a/laHusl, IPUBEJCHHbIC B ONIMCAHUU pa-
OOTBHI.

KoHTpoJIbHBIE BOIIPOCHL:

1. UeM oTnu4ar0TCst MOAETH aTOMOB, peaniokennsie [[x. Tomconom u 3. Pesepdopaom?

2. ITouemy monens atoma JIx. ToMcoHa He mosy4nsia JaabHEHIIIEro Pa3BUTHS?

3. Bo3moxHO 1 BocnpousBecTy onbIT J. Pesepdopaa, ucnonp3ys B KayecTBE MHUILIEHU HeE
30J10T0, a (OJIBIY U3 APYroro mMarepuana (Hampumep, CBUHLA), @ BMECTO O-4AaCTHIl — ITy4OK AJIEK-
TPOHOB WJIX IPOTOHOB?

4. Yro Takoe MpHIeIbHbIN napameTp?

5. B kakux ciy4qasx yroi paccesHus ® makcumaineH? OT 4ero 3To 3aBUCUT?

6. Kak cBsi3aH npuUIleIbHBIN TapaMeTp C yTIIOM PacCesTHHS?

JlaGopaTtopnas pabora Ne 7.

HN3yyeHue cnekTpa aToMa HATPHUS.

[{enb paboTHL:

— U3YYHUTh CIEKTP M3JIYYEHHs HATPUS U U3MEPUTh JJIMHBI BOIH JuHUA 1d n 2d sxentoro
ny6iiera HaTpus;

— U3YYUTh TOHKYIO CTPYKTYPY SHEPTeTHUECKUX YPOBHEH aTOMa HATPUS,

— BBIYMCIIUTD SKCHEPUMEHTAIBHO MOCTOSIHHYIO TOHKOM CTPYKTYPHI 0.

Cozepxkanue oTyera

[ToapoOHBI MUCHMEHHBIN OTYET, COAEPIKAIIUN CTPYKTYPUPOBAHHYIO CXEMY HCCIIECOBAHMS,
HEO0OXOMMBIE TEOPETUUYECCKHE CBEJICHMSI, MILTIOCTPATUBHBIA MaTepua, MOJy4YeHHbIE dKCTICPUMEH-
TaJbHBIE JIaHHBIE, OCHOBHBIE PacUeTHBIC COOTHOIIEHUS M PacCCUUTAHHBIC MapaMeTpbl, HEOOXOIH-
Mble TpadudecKre 3aBUCUMOCTH W TaOJUIIBI TaHHBIX. AHAIN3 U OOBSICHEHUE TTOJTYUYCHHBIX PE3YIhb-
TaToB. [IMChMEHHbBIE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHMs], IPUBEJICHHBIE B OMMCAHUU pa-
OOTHI.

KoHTponbHbIE BONPOCHL:

1. Kakue BuaBI CBSI3U CYIIECTBYIOT B CJIIOKHBIX aTromMax? B yem ux paznuuue?

2. Kakum o0pa3om u Juisd 4ero BBOJAUTCS MOHATHE TepMa aToMa? UTo oHO 03HayaeT?

3. Y HeKOTOporo aroma 3HaueHHEe Pe3yJIBTHPYIOIETO KBAaHTOBOTO YHMCHA S CITMHOBOTO MOMEHTA
paBHo 2. IIpu 5TOM 3HayeHHEe KBAHTOBOTO 4Yucnia L pe3ysbTupyromero opoUTaibHOr0O MOMEHTA PaBHO 3.
Hanmcats Bce BO3MOKHBIE TEPMBI.

4. 'Y HEKOTOpOro aromMa 3HaueHHe Pe3yJbTUPYIOIIETO KBAHTOBOIO YMCHIA S CIIMHOBOIO MOMEHTa
paBHoO 2. Ilpu 3TOM 3HaueHHe KBaHTOBOTrO yMcna L pe3ynsTupyroriero opoOuTaibHOro MOMEHTa paBHoO 1.
Hanmcats Bce BO3MOXKHBIE TEPMBL.

5. KakoB Qusnueckuii cMbICT «mpaBuil 0TO0pa»? Bo3MOXKEH M B MPUHIIMIE TEPEXO C
AL =27

6. Ilo nannbM puc. 29 u 40 Bbruncaute 3Heprur0 TepMoB 3Ds252. PaBHbI 11 B TOUHOCTH
3HAYEHUS DHEPTUH ITUX TEPMOB?

7. Ha kakue cepuu NpHUHATO AEIUTH CHEKTPHI CIOXKHBIX aroMoB? K kakol cepuu npuHai-
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JISKUT UCClIeyeMasi B JaHHOUM paboTe TuHusA?

8. UTo Takoe CIHH-OpOUTAIbHOE B3auMoieicTBrE?

9. 3anumuTe MEKTPOHHYIO KOH(PUTYpAIHIO aTOMa HATPHsl B OCHOBHOM COCTOSTHHH U T€PM
OCHOBHOTO COCTOSIHHSI aTOMA.
10. ITepeuncaure criocoObl BO30YykaeHUS aToMOB. Kakoit criocod BO30YXKICHHUS CBEUYCHHUS
UCTIONB3YETCs B IaHHOM padoTe?

2.3.6. [IpumepHasi TeMaTHKA KYPCOBBIX padoT (IPOEKTOB)

CornacHo y4eOHOMY IIaHy KypCOBBbI€ pa0OTHI (MPOEKThI) MO JAHHOW TUCIUILUIMHE HE
IPEyCMOTPEHBI.

2.4. IlepedyeHb y4eOHO-METOMYECKOr0 ofecredeHHsl IS CaMOCTOSITeJIbHOWH PadoThI
o0yyarommxcst o JMCHUIIHHE (MOAYJII0)

Ne Buy CPC [TepeueHp yueOHO-METOAMUECKOTO 00eCIeYeHUS JUCITUILINHBI
n/n 0 BBINOJIHEHHIO CAMOCTOSITENbHOM paboThl
1 | IIpopabotka yuebHOro |[MeTonuyeckue yka3aHHs MO OpraHU3alUd CaMOCTOSATEIbHOU pa-
(TeopeTuIecKoro) O0TBl CTY/JEHTOB, YTBEp)KACHHBIE KaeApoil ONTO3JIEKTPOHUKH,
Marepuana); mpotokoi Ne 6 ot «01» mapra 2017 .
BBITIOTHEHUE UHIUBUIY-
ATLHBIX 3aJIaHUH,
pedepar;
MIOATOTOBKA K TEKYILEH
U TIPOMEXYTOYHOU
aTTeCTalluu
2 | ToaroroBka k mpakTu- |MeToauYecKre yKa3aHHUS [0 OpraHU3allid CaMOCTOSITENILHOM pa-
YECKHM 3aHATHUSIM OOTBI CTY/JICHTOB, YTBEP)KACHHBIC Kadeapoil ONTOIIEKTPOHHUKH,
npotokoi Ne 6 ot «01» mapra 2017 1.
3 | THoxroroBka Kk BeIMoN- (MeToandecKkne yKa3aHHs 10 OpPTraHW3alld CaMOCTOSTEIHHON pa-
HEHMIO JJa0OpaTOPHBIX |OOTHI CTYJICHTOB, yTBEpXKJIEHHbIE KadeIpoi ONTOAIEKTPOHHUKH,
pabor ripotokoi Ne 6 ot «01» mapra 2017 .
No [lepeyeHp yueOHO-METOMUECKOTO 0OECTIeUeHUs
0 /IT HaumenoBanue pazzaena (Tembl) JTUCIUILTAHBI TIO BBITTOJIHEHUIO
CaMOCTOSITENIbHON PabOTHI
1 |BBenenue B aTOMHYIO QU3UKY 1. BapkoB A.Il., Jopom B.C., JIsicenko B.E., Hu-
2 |[InanerapHas MOJENb aTOMa kutuH B.A., [Ipoxopos B.II., XoTtusiuckas E.b. Atom-
3 |BopoBcKas MOJIENb aTOMa BOJOpoaa|Has pu3uka: yueOHo-MeToaudeckoe nocobune.— Kpac-
4 KopiycKynspHO-BOITHOBOM 1ya- Honap: KyOanckuit roc. yH-T, 2016.
JTHU3M 2. DnexTpoHHBINA Kype «Pusnka aroma» (BKIHOYA-
5 |OcHOBBI KBAHTOBOH TEOPHH eT B cebs: 1) 2JIeKTpOHHBIM Kypc JEeKIHi; 2) KOH-
6 |Yparenue Ipeaunrepa TPOJIbHBIE BOIIPOCHI MO paszenaMm yueOHoro kypca; 3)
7 |Ksanrosas Teopus atoma Bogoposa |IPAKTHUCCKAE 3a/1aHUs 10 pasjienaM yqeOHOro Kypea;
8 |Ksanrosamme aToMOB 4) TecTsl MO pazzeiiaM y4eOHOro Kypca); PeKuM J0-
9 |MarHuTHBIE CBOWCTBA ATOMOB cTyna.
10 |PentreHoBcKoO€ H3JTyUYeHHUE http:/moodle.kubsu.ru/
11 |OnTHUECKHE KBAHTOBBIE TEHEPATO- 3. Uponos U.E. KBantoBas ¢uzuka. OCHOBHBIC

pHI

3aKOHBI: y4yeOHoe mocoOue [DIEeKTpOHHBIH pecypc]:
yue0. mocobue — DnekTpoH. maH. — MockBa: M3na-
TenbcTBO «Jlaboparopus 3uanmity, 2017. — 261 c. —
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http://moodle.kubsu.ru/

Pexxum gocryna:

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

4. Uponos U.E. 3agaun no obmeit pusuke [Dmek-
TPOHHBIN pecypc]: yuel. mocodue — DIEeKTPOH. AaH. —
Mocksa: UznarensctBo "JlabopaTopus 3nanuii", 2014.
—431 c. — Pexxum nocryna:

https://e.lanbook.com/book/66335

5. byakep I. AToMHas ¢u3uka [DneKTpOHHBIN pe-
cypc]: yueb6. nocodue / JI. byakep, . Kumbemnn, /.
JdeMuinb. — OnektpoH. naH. — MockBa: ®u3mariur,
2010. — 396 c. — Pexxum moctyma:

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

6. nomeckuii 2.B. AtomnHas ¢usmka. Tom 1.
BBenenne B aTOMHYI0 (U3UKY [DNEKTpOHHBIA pe-
cypc]: yueb. — DnektpoHn. naH. — Cankt-IlerepOypr:
Jlansb, 2010. — 560 c. — Pexum gocryna:

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

7. lnonsckuit 3.B. Atomuas ¢usuka. Tom 2. Oc-
HOBBI KBAaHTOBOW MEXAaHUKU W CTPOCHHUE DJICKTPOHHOM
0005I0uKH aTtomMa [DIeKTPOHHBIM pecypc]: yueld. —
OnektpoH. naH. — Cankrt-IletepOypr: Jlans, 2010. —
448 c. — Pexxum nocrymna:

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

Y4yeOHO-MEeTOANYECKHNE MaTepUaIIbl IS CAMOCTOSITEIbHON paboThl O0yYarOIIMXCS U3 YHCIIa
MHBAJIUIOB U JIUI] C OTPaHUUYEHHBIMU BO3MOXXHOCTAMHU 3710poBbs (OB3) mpenoctasinstorcs B pop-
MaX, aJalTHPOBAHHBIX K OTPAHHMYCHHUSM UX 3JI0POBbS U BOCHIPUSATHS HHOOPMAIIHH:

JUist a1 ¢ HAapyIIEHUSIMH 3PEHUS:

— B IIe4yaTHOU popme yBeIHMueHHBIM HIpUPTOM,

— B (popMe PIIEKTPOHHOT'O IOKYMEHTA.

J1ist U1 ¢ HapyIICHUSIME CITyXa:

— B I1e4aTHoOM (opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATENILHOTO amnmapara:

— B IIeYaTHOU opme,

— B (popMe PIIEKTPOHHOT'O IOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00yda-
FOIIMXCSL.

3. Oopa3oBaTeibHbIE TEXHOJIOTHH

B nporecce npenogaBanus AMCUUIUIMHBI UCTIONB3YIOTCS CIIEIYIOIINE METOIBL:
— JIEKITUH,

— MPOBEJICHUE MPAKTUYECKUX 3aHATUH;

— IOMAITHAUE 3aaHuUs;

— 0IpoC;

— WH/INBU/TyaJIbHbIC TPAKTHYECKHE 3a/1aHHS;

— KOHTPOJIbHBIE Pa0OTHI;

— TECTHPOBAHHE;

— myOnuYHAas 3aIuTa 1ab0paTOpHBIX padoT;

— KOHCYJIBTalluy MIPENo/aBaTeneii;

— caMocCTosATeNbHAsl paboTa CTYJCHTOB (M3yUeHHE TEOPETHUECKOro MaTepHuaia, HoAroTOBKa
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K J7a00paTOPHBIM 3aHSTHSM, BBIOJHEHHE JOMAIIHUX pabOT M WHAMBHIYATbHBIX THIIOBBIX pacye-
TOB, OJrOTOBKA K ONPOCY, TECTUPOBAHUIO U HK3aMEHY ).

Jlig mpoBeieHrs BCEX JIEKIMOHHBIX U MPAKTUYECKUX (CEMUHAPCKUX) 3aHSITUH HCIIONb3YIOT-
Csl MyJIbTUMEJUIHBIE CPENCTBA BOCIPOU3BEACHUS AKTUBHOIO COJEPKUMOIO, MO3BOJISIOLIETO CIIY-
IIATENI0 BOCIPUHUMATh OCOOCHHOCTH M3y4aeMOro MaTepHaia, 3a4acTyl0 UIpAIOIIUe PELIaroIlyro
pOJIb B NOHUMAHUM U BOCHPUATHM, a Takxke (OpMUPOBAHMM MPOPECCHOHATIBHBIX KOMIIETEHIIHH.
VHTEepaKkTUBHBIE ayJAUTOPHBIE 3AHATUSA C HCIOJIb30BAHMEM MYJIbTUMEIUNHBIX CUCTEM IO3BOJISIOT
aKTUBHO U 3(P(PEKTHUBHO BOBJIEKATh y4allluXCs B y4eOHBII MpOLIECC M OCYLIECTBIATh OOpPaTHYIO
cBs3b. [loMHMO 3TOr0, CTaHOBUTCSI BO3MOKHBIM 3(P(EKTUBHOE 00CYKIEHUE CIOKHBIX U JUCKYCCH-
OHHBIX BOIIPOCOB U MPOOJIEM.

[IpoBenenue Bcex 3aHATUN 1a0OPAaTOPHOTO MPAKTUKYMa MPETyCMOTPEHO B CHEIHATIU3UPO-
BaHHOH yueOHOH «J[abopaTopuu aTOMHON U AaepHON (PU3UKN», CHAOKEHHON BCEM HEOOXOIUMBIM
000pyI0BaHHEM, KOMITBIOTEPAMU U SKCHEPUMEHTAIbHBIMU YCTaHOBKaMH Uil 3((EKTUBHOIO BBI-
HOJIHEHHUSI COOTBETCTBYIOIIMX JIAOOPATOPHBIX paboT.

[To wToram BbINOJIHEHMS KaxaA0M Ja00paToOpHOIl pabOTHI CTYJIEHT COCTaBISET MOAPOOHBIN
NUCbMEHHBIN OTYET, ONUPAsACh HAa KOTOPBIN JOJKEH B Oecesie ¢ mpenojaBareieM MpoaeMOHCTPUPO-
BaTh 3HAHME TEOPETUYECKOr0 M AKCIEPUMEHTAJIbHOIO0 MaTepuana, oTHocsulerocs k padore. IIpo-
BEpKa 3HAHUH CTyJeHTa OCHOBaHA Ha KOHTPOJBHBIX BONPOCAX, MPUBEJACHHBIX B OMUCAHUU PAOOTHI
Y JIONIOJIHUTEINIBHBIX BOIPOCAX, KACAKOUIUXCSI COOTBETCTBYIOIINX Pa3/iesIoOB OCHOBHOW JUCHUIIINHBI
«ATtomHas Qusuka». [locne BbimosHeHUs 1a00paTOpHOM pabOThl CTYyAEHT HMPENOCTAaBIIET OTKOP-
PEKTUPOBAaHHBIN B X0J1€ 3AIIUTH TMCBMEHHBIN OTUYET O HEM.

JlononHutenbHas Gopma KOHTPOI 3PPEeKTUBHOCTH YCBOCHUSI MaTepuana U npuoOpeTeHus
IPAKTUYECKUX HABBIKOB 3aKJIFOYAETCS B OTKPHITON MHTEPAKTUBHOMN 3alliuTe paboThl Ha YCTHOM BBI-
CTYIUICHMM IIEPE] ay IUTOPUEHN COKYPCHUKOB. B 3TOM ciiydae 3amura IpoXOAUT B PEKUME KPaTKO-
ro JIOKJaza Ha KOH(GEpPEHIUH.

ITo n3ydaeMoi NUCLHMILIMHE CTYAEHTaM IPENOCTABIIICTCS BO3MOKHOCTb OTKPBITO I10JIB30-
BaThCs (B TOM YHCIIe KOMUPOBATH HA JIMYHBIE HOCUTEIH MH(POPMALMU) MOATOTOBICHHBIMU BEIY-
MM JAaHHYIO JUCLUIUIMHY IIPENoAaBaTesIeM MaTepuajlaMi B BUAC JIEKTPOHHOI0 KOMILIEKCA CO-
NPOBOKIEHHS, BKJIIOYAIOIIETO B ce0sl:

— DJIEKTPOHHBIE KOHCIIEKTHI JIEKIINN;

— BJIEKTPOHHBIE MJIaHbl IPAKTUUECKUX (CEMUHAPCKUX) 3aHATUM;

— JJIEKTPOHHBIE BapHAHThl y4eOHO-METOANYECKOIUX OCOOUH ISl BBITIOJIHEHUS JabopaTop-
HBIX 3aJIaHWM;

— CIIMCKHU KOHTPOJIBHBIX BOIIPOCOB K Ka)KJIOM TEME U3y4aeMOro Kypca;

— pa3HOOOPa3HYIO JIONOJHUTENBHYIO JIUTEPATYPY, OTHOCALIYIOCS K U3y4aeMOW TUCIUIUINHE
B JIEKTPOHHOM BHJIE (B Pa3IUYHBIX TEKCTOBBIX (hopMaTax M rpapuyeckux opmarax, a Takke B
dopmarax *.pdf, *.djvu.

ComnpoBOXKIEHHE CaMOCTOSITENBHON pabOThl CTY/ICHTOB TAaKKE OPraHM30BAHO B CIEAYFOLIMX
dopmax:

— YCBOEHHE, JIONOJHEHUE U BHUKAHUE B pa30upaeMble pasjesibl AUCHUILIUHBI IPH OMOILN
3HaHUHM IOJIy4aeMBbIX II0 CPEICTBAM HM3Yy4YEHHUS PEKOMEHIYEMOW JIMTEpaTypbl U OCYLIECTBISEMOE
IyTeM HallucaHus pedepaTuBHbIX paboT;

— KOHCYJIbTAallUM, OpraHU30BaHHbIE JJIS PA3bSICHEHUs MPOOJIEMHBIX MOMEHTOB IIPH CAMO-
CTOSITEJIbHOM M3Y4YEHHUHU TEX WJIM MHBIX ACIEKTOB pa3JesIoB ycBaMBaeMoW MH(OpManuu B JUCLHU-
IUTMHE.

OcHoBHBIE 00pa30BaTENbHBIE TEXHOJIOIUH, UCIIOIb3yEeMbIE B Y4EOHOM MpoIiecce:

— MHTEpPAKTUBHAs JIEKLIHs C MYJIbTUMEIUUHON CHCTEMON C aKTUBHBIM BOBJICYEHUEM CTYACH-
TOB B y4eOHBIH Mporiecc U 00paTHOM CBS3bIO;

— JIEKIIUU C IPOOJIEMHBIM HU3JI0)KEHHUEM;

— 00CyKJIEHHE CII0KHBIX M JJUCKYCCHOHHBIX BOIIPOCOB M MPOOJIEM U pa3pelieHne npooieM;

— KOMITBIOTEPHBIE 3aHATHS B PEKUMAX B3aUMOJCHCTBHUS «IIPETIOAABATEND — CTYIEHT», KCTYACHT
— MIPENOIaBaTENby, «CTYAEHT — CTYICHT»;
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— TEXHOJIOTUU CMELIAHHOTO OOy4YeHMs: TUCTAHIIMOHHBIE 3a[JaHNs U YIPAKHEHHS, COCTABIICHNE
IJI0CCapUeB TEPMUHOB U OTIPEAEIEHUH, TpynnoBbie MeToibl Wiki, HHTEpHET-TeCTHPOBAHUE U AHKETH-
pOBaHHUe.

WHTtepakTBHBIE 00pa30BaTe/IbHbIE TEXHOJIOTUH, UCIIOJIb3YEMbIE B ay TUTOPHBIX 3aHATHSIX:

— TEXHOJIOT Ul Pa3BUTHUSL KPUTHUECKOTO MBIIIUICHHUS;

— JIEKLIUH ¢ TPOOJIEMHBIM U3JI0KEHHUEM;

— UCNOJIb30BaHUE CPEACTB MYJIbTUMEINA;

— M3Y4YeHHE U 3aKpeIuIeHue HOBOro MaTepuaia (MHTepakTHUBHAs JEKIHs, padoTa ¢ Harisd-
HBIMU TIOCOOUSMHM, BUEO- U ayArOMaTepuaIaMH, UCIOIb30BaHUe BonpocoB, CoKpaTHUECKUl aua-
Jor);

— OoOCyXIeHHE CIO0XHBIX M IHCKYCCHOHHBIX BONPOCOB M MpobieM («3aiiMu MO3HIIUIO
(mkana MHEHUI)», MPOEKTUBHBIE TEXHUKH, «OJMH — BIBOEM — BCE€ BMeCTe», «CMEHU TMO3UIIUIO,
«/luckyccus B cTuiie TEIEBU3MOHHOTO TOK-LIOY», 1€0aThl, CUMIIO3UYM);

— pa3peuienue npobnem («/epeso pewenuin», «Mo3ropoil MITypm», « AHAIU3 Ka3yCOB»);

— TBOPYECKHE 3a1aHUS;

— paboTa B MaJbIX TpyIax;

— UCNOJIb30BaHUE CPEACTB MYyJIbTUMEIUA (KOMITBIOTEPHBIE KIIACChI);

— TEXHOJIOTHSl KOMIIBIOTEPHOIO MOJEIUPOBAHUS UHUCIICHHBIX pPacyeTOB B HMHIYKEHEPHO-
maremarndeckoit cucteme MATHCAD (wiu cucteme komnbrotepHoii marematuku MATLAB).

I[J'IS[ JiI € OrpaHU4YCHHBIMU BO3MOXXHOCTAMU 3J0POBBA MPECAYCMOTPCHA OpraHu3alvsa KOH-
CYJII)TaI_II/Iﬁ C UCIIOJIb30BaAHHEM BHeKTpOHHOﬁ IIOYTHI.

4. OIIeHO‘{HLIe CpeacTBa IJid TEKYLIECro KOHTPOJISA yCII€EBA€MOCTH MU l'lpOMe)KyTO‘lHOﬁ
aTTeCTAalluu

4.1. DoHJ O1LIEHOYHBIX CpeaAcCTB AJIA MPOBEACHUSA TEKYIIECI0 KOHTPOJIA

@DOoH/1 OLIEHOYHBIX CPEJICTB JUISI IPOBEACHUS TEKYLIETO KOHTPOJIS COAEPIKUT:
— KOHTPOJIbHBIE BOIIPOCHI 110 Y4EOHOH Mporpamme;

— MPaKTHUYECKHUE 3a/laHus 110 y4eOHOM Mporpamme;

— TECTOBBIE 3a/1aHUs 110 yUeOHOU IPOrpaMMe;

— TeMbl pedepaToB Mo yueOHOH IporpaMMe;

— KOHTPOJIbHBIE pabOThI 110 y4eOHOI MporpaMmme.

KonTposabHbIe BONPOCHI 110 Y4eOHOI mMporpamme

B mporecce moAroTOBKHM M OTBETaM Ha KOHTPOJIBHBIE BOMPOCH (POPMHUPYIOTCS U OIICHHUBA-
torcst Bee Tpedyembie @I'OC u OOIT mns vanpasnenus 11.03.01 Paguorexnuka (mpodunb: Paano-
TEXHUUYECKHE CPEJICTBA Tiepeadu, mpueMa u o0padotku curHaioB) komnerennuu: OITK-1, OITK-2.

Huxe mpuBoasTCs MpUMEpPLI KOHTPOJIBHBIX BOMPOCOB I 3-X pa3AenioB paboueil mporpam-
MBI.

[TonHBII KOMITJIEKT KOHTPOJBHBIX BOIIPOCOB JJISl BCEX Pa3/esioB pabodeil mporpaMMsbl Mpu-
Boautcs B POC muctmmmuaet b1.5.06.05 «AtomHas Gusnkay.

2. [Inanerapuasi moaeab aroma Pezepdopaa—bopa.

1. KakoB ¢usmueckuii cMbIca urcen M u N B 06001eHHoit popmyne banbmepa?

2. KakoBbI JUIMHBI BOJIH CaMbIX KOPOTKOBOJTHOBOMW U AJTMHHOBOJIHOBOM J1MHUi cepun [ammena?

3. KakoBa JyiMHa BOJIHBI, COOTBETCTBYIOLIAs rpanuLe cepun banemepa?

4. KakoBa yacToTa roJIOBHOU JUHUU cepuu Jlaiimana?

5. ATOMBI BOIOpOZAa HaXO4ATCS B COCTOSIHUM € N = 5. CKOJIBKO JIMHUM COAEPKUT €ro CIEKTP
U3yuyeHus?
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6. B uem cocTout cyTh KOMOMHALIMOHHOTO NpUHIMMIA Putia?

7. Mcrionb3yst KOMOMHAIIMOHHBIN NMPUHLIUI, MOKAKUTE HA OJTHOM M3 NPHUMEPOB, KaK MOXKHO
IIOJIYYUTh YaCTOTY JUJIsl BTOPOM JUIMHHOBOJIHOBOM JINHKUK cepuu [lanena.

8. KakoBbl paznuuust Mexxay Mozensto atoma Pesepdopaa u reopueit bopa?

9. Ilouemy moznens atoma Pesepdopra HecoBMecTMa C MPEACTABICHUSIMH KJIACCUUECKON
buzuku?

10. Pazwpsacaute cmbicn moctynatoB bopa. Kak ¢ mx momormpto OOBSACHUTH JTHHEHYATHIN
CIIEKTp aToma Bojopona?

11. Ucxons u3 reopun bopa, onpenenure CKOpoCTh IBUKEHUS JIEKTPOHA HA TPOU3BOIBLHOM
SHEPreTUYECKOM ypOBHE.

12. Onpenenure MakCUMajbHYIO JUIMHY BOJIHBI CBETa, IPU KOTOPOM BO3MOXHA MOHU3ALUS
aToMa BOAOPOJa, HAXOIALIETOCs] B OCHOBHOM COCTOSIHUU.

13. Kakyto snepruio (B 3B) nomken uMerb GOTOH, 4TOOBI IEPEBECTH aTOM BOJIOpOAA U3 OC-
HOBHOT'O COCTOSIHMS B COCTOSIHUE C N = 57

14. CpaBHuTe nIepBLIi OOPOBCKMI paguyc A8 aToMa Bogopoaa u ajis He™,

15. B ueM 3axirouaroTcs MpOTUBOPEYMS U HEJOCTATKU Teopuu atoMa bopa?

16. B yem cymnOCcTh onibiToB @panka u ['epua?

17. Kakne 0CHOBHBIE BBIBOJIBI MOXHO CZ€JIaTh HAa OCHOBaHUM onbIToB dpanka u ['epua?

18. IIpu xakoMm ycKopsitolieM noTeHiuaie OyaeT HaOIoaaTbCsl pe3Koe MajJeHue aHOIHOIO
Toka B onbITax ®panka u ['epua, ecau TpyOKy 3allOJHUTH aTOMapHBIM BOJIOPOIOM?

19. O0bsAcHUTE, HA KAKUX y4aCTKaxX BOJbTAMIEPHON XapaKTEPUCTUKU UMEIOT MECTO yIpy-
T'M€ U Ha KaKUX — HEYNPyTHUEe CTOJIKHOBEHUS 3JIEKTPOHOB C aTOMaMH.

. YpaBHenus lllpenunrepa u kBaHToBasi TEOPHUsi aTOMA BOJOPO/IA.
. B uem 3akitoyaercs craTUCTHUYECKas MHTEPIIPETALHs BOJTHOBOM QYHKIUU?
. Anst kakux yactun cupaBeayiuBo ypaBHeHue Llpeaunrepa?
. [louemy ypasuenwue Llpeaunarepa chopmyarpoBaHO Kak BOJIHOBOE ypaBHEHHE?
. 3anuumMTe BpeMEHHOE U cTalnoHapHoe ypaBHeHus Llpenunrepa u npoaHaiusupymre ux.
. CoBepiute niepexoj; oT BpeMeHHoro ypaBHeHus Llpenunrepa k craiiioHapHOMYy.
. 3anuIunTe OJHOMEPHOE BPEMEHHOE U cTallMoHapHoe ypaBHeHus lllpenunrepa m npoana-
JTV3UPYUTE UX.

7. 3anuinTe BpeMeHHOE U cTaimoHapHoe ypaBHeHus lllpenunrepa B oneparopHoit ¢popme
Y MIPOAHAJIM3UPYUTE UX.

8. Kakoii BBIBOJ MOXHO cJiefaTh, CPAaBHHUB CTallMOHapHOe ypaBHeHue llpeaunrepa ¢ ypas-
HEHUEM ]ISl COOCTBCHHBIX 3HAUEHUH M COOCTBEHHBIX (DYHKIIHIA?

9. Uto MOkHO cKa3aTh 00 ornepaTopHoi ¢hopme ypaBHenus [lIpenunrepa?

10. Kakast yactuua siBisieTcsi CBOOOIHOM?

11. ITokaxkute, YTO SHEPTETUUECKHI CIIEKTP CBOOOIHO ABMKYIICHCS YaCTHUIIBI SIBISIETCS He-
MIPEPHIBHBIM.

12. Haiimute cOOCTBEHHbIE 3HAUEHUS HSHEPTUU YACTHUIBI B OJHOMEPHOH «IMOTEHIUATbHON
AMe» ¢ OECKOHEYHO BBICOKUMH «CTEHKaMM).

13. KakoBa HauMeHbIIIas SHEPTUsl YACTULIBI B «IIOTCHIIMATBLHON SIME» ¢ OECKOHEYHO BBICO-
KHUMH «CTEHKaMu»?

14. O6bsicHuTe, MOYEMY HaWHU3IIEE COCTOSHUE OCIIIIISTOpPA HE MOXKET 00J1a/1aTh HYJIEeBOH
SHEPruen.

15. Kakumu cBOMCTBaMH MHUKPOYACTHUIT O0YCIIOBJICH TYHHEIbHBIN 3P heKT?

AN AW~ Ol

6. MHOr03/1eKTPOHHBIE aTOMBI.

1. 3anmumure cranuoHapHoe ypaBHeHue lllpenunrepa mis BoIOpOIOMOJ00HONW CHCTEMBI.
[TpuBenuTe mpuMepsl BOAOPOIOMOAOOHBIX CHCTEM.

2. Ilouemy HamOosee MOAXOAIIEH KOOPAMHATHONW CHCTEMOM Ul paCCMOTPEHUSI aTOMa BOIO-
pona siBisiercst chepudeckas? [Ipoananusupyiite (ka4eCTBEHHO) XOJ PEIICHUsS] CTAIMOHAPHOTO YpaB-
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Henust Llpexauarepa i atoma Bojopoaa B cepudecknx KoopauHartax. Kakue BBIBOIBI CIEIYIOT U3
€ro perieHus’?

3. 3anuiuuTe cCOOCTBEHHbIE 3HAYEHUSI PHEPTUM 3JIEKTPOHA B aTOME BOJOPOAA, OIpEACIsieMble
peenueM ypaBHenus [llpenunrepa, u npoaHanu3upyiTe ux. B ueM oTimume u cXoACTBO ¢ pe3ybTa-
tamu Teopun bopa?

4. Kakue BeJMYHHBI TS SJIEKTPOHA B aTOME OTPE/IeIICHbI, €CITH H3BECTHBI KBAHTOBBIC Yuncia N, |
um?

5. [loueMy KBaHTOBasi MEXaHHMKA HE UCTOJIb3YET MPEACTaBleHUE 00 IIMEKTPOHHBIX OpOUTAxX?
Yro xapakTepHu3yIOT KBaHTOBbIC urcia N, | u m?

6. Kakue Benmn4uHbI, XapaKTepU3YIOIIUE JEKTPOH B aTOME BOAOPOJa, KBaHTyOTCA? 3amu-
IIMTE COOTBETCTBYIOIINE (HOPMYIIBIL.

7. IlpencraBbTe CUMBOJIMYECKYHO 3allUCh JIEKTPOHOB B coctosiHusx ¢: 1) n = 3,1 =0, 1, 2;
2)n=4,1=2;3)n=2,1=1.

8. KakoB (husznueckuii CMbICT pacrpeeneH s IIOTHOCTH 3aps/ia B JIEKTPOHHOM o0ake?

9. Chopmynupyiite npaBuiia 0T00Opa sl OpOUTATBHOIO U MarHUTHOI'O KBAHTOBBIX YHUCEIL.
Bcerna nu onu BeimonHsroTcsa? Kak MOKeT U3MEHSATHCS TJIaBHOE KBAHTOBOE YHCIIO?

10. Kakue nepexonpl cooTBeTCTBYIOT cepun [lamena? Mcnonb3yiiTe CUMBOIUYECKYIO 3a-
IIACh COCTOSIHUU.

11. KakoB KkBaHTOBO-ME€XaHUYECKHI CMBICI TIEPBOTO OOPOBCKOTO paaunyca’?

12. B ueM oT/iM4Ke BHIBOJOB KBAHTOBOW MEXaHUKH U Teopuu bopa /st 1S-cocTosIHUS IeK-
TPOHA B aTOM€ Bojiopozaa?

13. DnexTpoH B aToMe BO0Opojaa HaxoauTcs B 1s-coctossnuun. Onpenenure Hanbojiee BEpo-
ATHOE PACCTOSIHUE 3JIEKTPOHA OT AIpa.

IIpakTyeckue 3agaHus 1o y4eOHOM nMporpaMmme

B mporiecce moAroTOBKY M BBIMOTHEHHS TPAKTHUECKUX 3aJlaHUN (POPMHUPYIOTCS U OICHU-
BaroTcs Bee Tpedyemble PI'OC u OOII mnsa nanpasnenus 11.03.01 Paguorexnuka (mpodwib: Pa-
JTUOTEXHUUYECKUE CPENICTBA Mepefauu, rnpueMa u oOpaboTku curHasioB) kommerenmuu: OITK-1,
OIIK-2.

Hwxe npuBoasTCS NpUMEphl MPAKTUYECKUX 3aJaHUM I 2-X pa3ienioB paboueit mporpam-
MBI.

[TosIHBII KOMIUIEKT MPaKTUYECKUX 3aJaHUM AJI BCEX pa3JlieloB pabodeil mporpamMmsl MpH-
Boxaurcs B DOC aucuumuinasl b1.5.06.05 «AtomHas Gusukay.

2. llnanerapuas moaesb atoma Pesepdopaa—bopa.

1. Haiitu 1y1st BOIOPOAOIIOI00HOTO HOHA Pauyc N-if OOPOBCKOM OPOUTHI M CKOPOCTH DJICK-
TpOHA Ha Hel. BBIUKCINTD 3T BETWYHUHBI I IEPBOIl OOPOBCKON OpOUTHI aTOMa BOJIOpOa U MOHA
He™.

2. Hailitu 1u1st BOJOpO0MIOA00HOTO HOHA paguyc N-ii OOPOBCKO OpOUTHI U CKOPOCTH IJICK-
TpOHa Ha HeH. BRIYUCIUTH 3TH BEIMYUHBI JJIs1 BTOPOW OOPOBCKOI OpOUTHI aTOMa BOIOPOAA U HOHA
Li*.

3. Onpenenuts Ui aToMa BOAOpoja U woHa He™: sHepruo CBS3U 3JIEKTPOHA B OCHOBHOM
COCTOSTHUU U MOTEHIIMAT HOHU3AIINH.

4. OnpeienuTh Ui aTOMa BoJI0pojia 1 nona He': mepsblii moTeHnnan Bo30yKICHHUS U [TH-
HY BOJIHBI TOJIOBHOM JTUHUU cepuH JlaiimaHa.

5. Onpenenuts 1uis aToMa Bogopoaa u nona Li*™: sHepruro nonusanum.

6. OnpesienuTh s aTOMa BOAOpoJa U MoHa He™: ckopocTh aieKTpoHa Ha BTOpOH GOpOB-
CKOI1 opoure.

7. OnpenenuTh U1 aToMa BOJOPOIa U MOHA He™: KHHEeTHYeCKyIo SHEPIHIO 3JIEKTPOHA B OC-
HOBHOM COCTOSIHUHU.

8. Jliis aroma Bojoposia ¥ oHa Li™ onpesennTh: KHHETHYECKYO SHEPIHIO SJIEKTPOHA B OC-
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HOBHOM COCTOSIHUH.
9. Haiiti sHepruto MOHM3aIMM 11 nonos He™ u Li*™.
10. OnpenenuTs paauyc nepBoi 60poBCKOM opOUTHI 1t MoHa Lit™,

6. MHOr03/71eKTPOHHBIE ATOMBI.

1. HaiiTu BO3MO>KHbBIE 3HaYCHHSI TIOTHBIX MEXaHUYECKUX MOMEHTOB AJIEKTPOHHBIX 000JI0UYEK
aToMoB B cocTosHuAX P u °D.

2. lonucaTth HEAOCTAIONINE KOMIIOHEHTHI MYJIbTHILIETOB 2P3s2, 3Dy, *Fsi2, 3P2,°Da, P12,

3. Bo3MOXHBI T cireyronme coctosaus: 2S1, 3So, 3Po, 3S1/2, 2Sus2, 3Do, 2D1/2?

4. Kakue U3 CleIyIouX ONTHIECKHX MEPEX0I0B paspentensl: 2Sy2 — 2Daj2, 2Paj2 — 2D3j2, 1So—
3Py ?

5. OavH K3 2IEKTPOHOB aToMa Teus MMEET INIaBHOE KBaHTOBOE 4yMcio 1 apyroi 2. 3anu-
caThb BO3MOJKHBIE 3JIEKTPOHHBIE KOH(MUIYpalMu M CIEKTPOCKONUYECKHE O003HAYEHMsSI COOTBET-
CTBYIOIIMX COCTOSIHUM.

6. Kaxue cocrostnust Bo3mMoxHbl y P, D u F TepmoB, orpanrueHHble BETUYUHON crivHa S OT 0
70 5/2? 3anucaTh BO3MOXKHBIE CLIEKTPOCKOITUYECKUE 0003HAYEHUS COCTOSHUI.

7. Bo BHemIHel 000J0YKe aTOMa HaXOASTCS TPU AJIEKTPOHA C OpOUTAIbHBIMU KBaHTOBBIMU
yucnami 1, 2, 3. OnpeneauTs BO3MOXKHBIE COCTOSIHUSL aTOMa.

8. HaiiTu BO3MOKHBIE COCTOSIHMSI aTOMa YTriepoja, MEKTPOHHAsT KOHPUTypalus KOTOPOro
1s? 2s2 2p 3d.

9. Haiitu ¢ nomoipto npasmwia XyH/Ja MOJHBIA MEXaHUYECKU MOMEHT aTOMa B OCHOBHOM
COCTOSIHHH, €CJIM €T0 HEe3aIlO0JHEHHAast MOJ000JI0YKa COIEPKHUT CeMb (-31eKTPOHOB.

TecroBble 3a1aHus 110 Y4eOHOH IporpaMmme

B mporiecce moAroToBKH M BBHITIOTHEHUS TECTOBBIX 33JlaHUN (POPMHUPYIOTCS U OLIEHUBAIOTCA
Bce Tpedyembie ®I'OC u OOIT mist HanpaBnenus 11.03.01 Paguorexnuka (mpoduns: Pagunorexau-
YeCKHe CpeJICTBa Nepeaaun, mpruemMa u oopadotku curnanon) kommnerenimu: OITK-1, OITK-2.

TecToBble 3ajaHUST COCTOUT U3 PsAZla TEOPETUUECKUX BOIPOCOB IO TEMATHYECKUM paszzesiaM
paboyeii mporpamMmbl Y4eOHOH TUCIUTUTHHEIL.

Cucrema OLIEHOK BBIMOJTHEHHSI KOHTPOJIBHOTO TECTUPOBAHUS:

— «OTJIUYHO» — KOJIMYECTBO MPABMIBHBIX OTBETOB OT 85% 110 100%;

— «XOPOLIO)» — KOJIMYECTBO MPaBUIbHBIX OTBETOB 0T 70% 10 84%;

— «yJOBJIETBOPUTEIILHO» — KOJIMYECTBO MPAaBUIBHBIX OTBETOB OT 55% 10 69%.

Hwuxe npuBoauTcs mpuMepbl KOHTPOJIBLHOTO TECTUPOBAHUS B BUJE JIBYX BapUaHTOB TECTO-
BBIX 33/IaHUH K pa3zeny 2 y4eOHOH TUCIUITIHHEI.

[TosHBII KOMIUIEKT TECTOBBIX 33JaHUI JJISl BCEX pa3/esioB paboyeil mporpaMMbl IPUBOIUT-
cs B @OC nucuumnnsl 51.5.06.05 «ATomHast pusukar.

2. I[Inanerapuasi mogeab aroma Pesepdopaa—bopa
Bapuant 2

1. Ecnu B omeiTe Pesepdopaa mo paccestHuio o.-4acTHIl Ha 30J10TOH (hOJIbre o.-4acTHIIBI 3a-
MEHUTh Ha MIPOTOHBI, TO JI0JISI PACCESTHHBIX YACTHI]

2. DAEeKTpUYECKUN TOK B Ta3ax 00yCIIOBIIEH HAIIPABICHHBIM JIBUKECHUEM 3aps10B.

3. Ilpu snexTposn3e NpoIycKaoT OAUHAKOBBIA TOK Ui OAHOBAJICHTHBIX U JIByXBaJCHTHBIX
aTOMOB MeTauloB. [Ipy 3TOM Ha 3JIEKTpOZE 3a OAHO U TO K€ BpPEMs MOJIEN BELECTBA OJHOBAJICHT-
HBIX aTOMOB BBIICIIUTHCS B (cxombKO) pas(a) (6ombIIIC MM MEHBIIIE).

4. B monenmu TomMcoHa aTOM BOAOpPOJa MPEACTaBIAET cOOOM MONOKUTEIBHO 3apsKEHHBIN
11ap, B HEHTPE KOTOPOr'0 HAXOUTCS
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5. B onbitax Pesepdopaa uncio paccessHHBIX O-4aCTHUI] 0Ka3aJI0Ch 3HAYUTEIHEHO , 4UeM
YHICIIO TTA/JAIOIIMX U MMENHCh CITyYaH paccesHus Ha yrisl 0 > 90°,

6. U3 onbiToB Pezepdopna cienyer, 4To B IEHTPE aTOMa HAXOIUTCS (xakoit 3HaK) 3a-
PSKEHHOE AP0, pa3Mepbl KOTOPOrO 3HAYUTEIBHO (OompIIIe MIIM MEHBIIIE) pa3MEPOB aToma,
BOKPYT' KOTOPOTO JIBUXKETCS yactuna. [Ipu stom Pesepdopa He cMor 0OBACHUTH, TOUEMY
TaKON aToM

7. ITpu BeIBOKIE hopMmyIabl Pezepdopra ams paccessHUs O-4acTHUL] UCIIONIb3YEeTCS CTaTUCTUYE-

CKHI MOJXOJA Y BBOJUTCS IOHSTHE . Ilpu 3TOM paccesnue 00ycIOBIECHO KyJIOHOBCKHM B3au-
MOJEHCTBHEM O-HACTULIBI C APOM.
8. Jlonst paccessHHBIX oi-yacTHll B onbiTe Pesepdopaa (3aBHCUT WJIM HE 3aBHCUT) OT

KWHETHYECKOW YHEPTUU O-4aCTHIL, 3apsiaa siaep aToMOB (OJIBIU U TOJIIMHBI (DOJIBIH.

9. OTHOCHUTENBHOE YHMCIIO PACCESHHBIX B ombiTe Peseppopna wactun u cos*(p/2) cpazaHbl
MeX1y coOoM 3aBUCUMOCTBIO.

10. CriekTpanbHO cepuel Ha3bIBalOT COBOKYITHOCTh CIEKTPAJIBbHBIX JIUHHUM, KOTOPBIE B CBO-
el Mmocie0BaTeNIbHOCTH B IIKaJIe JJIMH BOJH WJIM YacTOT M B paclpeesieHud UHTEHCUBHOCTH 00-
HAPYKUBAIOT . IIpu 3TOM NMHUK HYMEPYIOTCS HA4yWHAs C CaMOU (ATMHHOBOJIHOBOM,
KOPOTKOBOJIHOBOI) 1O Mepe YBEIWYEeHHs] U WX MHTEHCUBHOCTh C BO3pacTaHHMEM HoMepa
(YBEIMUMBAIOTCSI, yMEHBILIAIOTCS).

11. BonHoBoe uuciio 1000l CieKTpaIbHON JTUHUHM MOKHO MPEICTaBUTh KaK KOMOWHAIUIO

JIBYX .

12. B mocrynatax bopa moctryaupyercsi TUCKPETHOCTb (KaKoi XapaKTEPUCTUKH)
aToMa U UCXOJS M3 3TOr0 MOKHO OOBSICHUTH JIMHEWUYATHIN XapakTep (u3myuenus, pacces-
HUA).

13. B cmekrpe u3iIy4eHHs BOJOPOAA B BUAMMOW OO0JIACTH CIIEKTpa HAOIIOIACTCS CepHs
, @ B yIbTpa(HrOJIETOBOM cepust
14. Pa3HOCTbh BOJIHOBBIX uncen 4-U U 2-i juHUi B cepun JlaiimaHa cOOTBETCTBYET BOJIHO-
BOMY YHCITY JIMHUU CEPUU
15. JInuHa BomHBI (DOTOHA, COOTBETCTBYIOIIECTO 2-i TUHUM cepuu bampmepa y Bomgopojna
, UEM JUTMHA BOJIHBI TAKOM JINHUH Y MOHOB I'eJusl.
16. ®usnyecKuii CMBICH MOCTOSHHON [IIaHKa COCTOMT B TOM, YTO OHA SBJIICTCS KBAHTOM

17. B cooTBercTBUM ¢ Teopuei 3ommepdernbia, eciau IHEPTUs BOJOPOIONOJ00HOTO aToMa

En, TO 21eKTpOH MOXET coBepuIaTh ABM)KEHHUE TOJIBKO IO opOuTaNsAM, U3 KOTOPBIX
KPYTOBBIX U SJINIUIITUYCCKUX.

18. Cocrosnus, oTnuyaroniyecs: (GopMoi TPaeKTOPHH ABMXKEHUS M UMEIOLINE MPU 3TOM
OIVMHAKOBYIO SHCPIruro, Ha3bIBAIOT . I[JISI BBIPOXKJACHHBIX COCTOSTHUM MOMEHT HMITYJIbCa DJICK-
TpOHA

19. B onbiTax Byna mo pe3oHaHCHO# (hIyopecleHIInd aTOMOB PTYTH PE30HAHCHOE BO30YXK-
JIEHUE aTOMOB PTYTH OCYIIECTBISIOCH JaMIIOHN, CIIEKTP U3NyUeHUsI KOTOPOU JTMHEHYaThIN.

Bapuant 3

1. B omprtax Pesepdopna mydok o-4acTHIl 3aMEHWJIM Ha IMyYOK MPOTOHOB. UTO M3MEHU-
J0Ch?

a) YHCJIO OL-4aCTHI[ PACCESIHHBIX B 33IaHHOM JJIEMEHTE TeJlecHOTo yria d() yBeTrnumiocs;

0) YKCII0 O-9aCTHUI] paCCESHHBIX B 3aJaHHOM 3JIEMEHTE TeJeCHOro yria Q) yMeHbIINUIOCh.

2. B ombiTax Pesepdopaa mydok o-uacTUI] 3aMEHUIM Ha My4YOK HEHTPOHOB. UTO M3MEHH-
aock?

a) YHCJIO OL-4aCTHI[ PACCESIHHBIX B 33JIaHHOM 3JIEMEHTE TelecHOro yria d() yBeanumiocs;

0) YKCII0 O-9aCTHUI] PACCESTHHBIX B 3aJAaHHOM 3JIEMEHTE TeJIeCHOTro yria Q) yMEHBIIUIOCH.

3. B oniTe Pesepdopaa muaTuHOBYIO (OJIBTY 3aMEHIITH Ha 30J10TYI0. YTO M3MEHHUIOCH?

26



a) YHCJIO OL-4aCTHI[ PACCESIHHBIX B 33IaHHOM 3JIEMEHTE TelecHOro yria d() yBeanumiocs;
0) YKCIIO O-YaCTHIl PACCESHHBIX B 3aJAHHOM 3JIEMEHTE TEJIECHOTO yriia () yMEHBITHIOCH.

4. CyTts onbiToB Dapajes 1o 3JIeKTPOIU3y COCTOUT B TOM, UTO:

a) KOJMYECTBO BEIECTBA, BBIACISIONICECS HAa DJEKTPOJE MPHU DIEKTPOIU3E MPOMOPIUO-
HaJIBbHO KOJIMYECTBY 3apsi/ia, IEPECHECCHHOMY MEXIY dJIEKTPOIaAMH;

0) KOMMYECTBO BEIIECTBA, BHIACTSIONICECS HA AJIEKTPOJAE MPHU AIEKTPOIHU3E HE 3aBHUCHT OT
BEJIMYMHBI IEPEHECEHHOT0 3apsiia U CUJIBI TOKA;

B) KOJIMYECTBO BEILIECTBA, BHIIEISIONICECS HA SJCKTPOIE A PA3NIUYHBIX JJIEKTPOIUTOB MPHU
OJTHOM U TOM K€ KOJIMYECTBE MEPEHECEHHOTO 3apsi/ia MPOIMOPIIMOHAIIBHO aTOMHBIM BECaM MOHOB;

T') DJIIEKTPUYECKUI TOK B DIEKTPOIUTE OOYCIOBJICH JBMKCHHEM MOHOB U OJMH I'PaMM-aTOM
JOOBIX OHOBAJICHTHBIX WM JIFOOBIX JBYXBAJICHTHBIX HOHOB HECET C COOOIO BCETJa OJHO U TOXKE
KOJIMYECTBO 3JIEKTPUUYECTBA, paBHoe unciny Dapanes;

1) SJICKTPUYCCKUN TOK B JEKTPOJIUTE OOYCIIOBIICH ABUKEHHUEM MOHOB U OJIMH TPAMM-aTOM
JTH0OBIX OJTHOBAJICHTHBIX MOHOB BCETJa HECET C COOOI0 OJIHO M TOXKE KOJMYECTBO JIEKTPUYECTBA,
paBHoe uncity Dapajes, a 1I0ObIX TBYXBaJE€HTHBIX HOHOB HECET ¢ COOOM Bceraa B JiBa paza 00Jib-
UK 3apsij;

€) KOJMYECTBO BEIIECTBA, BBIJCISIIONICECS HA JIEKTPOJAC I Pa3IMUHBIX OJHOBAJICHTHBIX,
JIByXBaJICHTHBIX U TPEXBAJCHTHHIX MOHOB, KOTOPBIE 00pa3yloTCs MPU PACTBOPEHUU COOTBETCTBY-
IOIIMX COJICH TIPH MPOITYCKAHUH JIEKTPUIECKOTO TOKA 3aBUCUT OT BPEMEHH MPOITYCKAHUS;

%K) AJEKTPOIHN3 HAOTIOAANICS TOIBKO AJISl COJNEH MIETOYHBIX METAJUIOB.

5. DnekTpuuecKuil TOK B pa3pspKEHHBIX ra3ax MpeAcTaBisieT CoOoM:

a) JBUKEHHE CBOOOIHBIX AJIEKTPOHOB, SMUTHPOBAHHBIX B PE3YJbTAaTe TEPMOAIEKTPOHHON
9MUCCHH C KaToAa;

0) nBUKEHME HOHOB, 00pa3yIOIIMXCS IPU HOHU3AIMHA aTOMOB;

B) JIBUKEHUE CBOOOHBIX AJIEKTPOHOB, 00Pa3yIOMIUXCS TPU MOHU3ALMU aTOMOB T'a3a;

T') IBUKEHHE aTOMOB;

1) IBM>KEHUE MOJIEKYJI.

6. IIpu mpormyckaHuu 3JIEKTPUYECKOTO TOKA Yepe3 pa3psKeHHBbIE ra3bl HAOMI01aeTCsl TPEKO-
o0pa3Ho€e CBEUEHHUE, KOTOPOE BBI3BAHO:

a) MOHU3aIMel aTOMOB;

0) IBMKEHHEM CBOOOHBIX 3JIEKTPOHOB;

B) JIBIJKEHUEM HOHOB;

I') peKOMOUHAIIMEW HOHOB U AJIEKTPOHOB, CJIEAYIOIEH MTOCIIE HOHU3AIMN aTOMOB;

1) yIapamu 3JICKTPOHOB 00 aHOJ;

€) yAapaMu HOHOB (KaTHOHOB) O KaTO/I.

7. B monenn aroma ToMcoHa:

a) DJIEKTPOH CUMTAETCS] HETIOIBH)KHBIM;

0) MOJIOKUTETHHO 3apsKEHHAs! YaCTh aTOMa CUMTAETCS HETIOJIBI)KHOM, TaK KaK 3HAUUTEIbHO
TsDKEJIEe DJICKTPOHA;

B) pa3Mep TOJOKUTEIBHO 3apsHKEHHOTO «ITyJHHTAa» 3HAYUTEIBHO OOJbIE pa3mepa dIIeK-
TPOHa,

F) BHCKTPOHI)I HaXoIATCsA Ha HOBerHOCTI/I ITOJIOKUTCIIBHO 3ap$I)K€HHOFO 6OJII)HIOI‘O ((HYIII/IH-
ra», IPUTATUBASICH UM;

1) 2JIEKTPOHBI HAXOJATCS BHYTPH IMOJIOKUTEIBHO 3apSKEHHOTO «ITyJMHTa» U MOTYT COBEp-
1aTh KojeOaHuss OTHOCUTENLHO MOJI0XKEHHS PABHOBECHS;

€) 2JIEKTPOHBI COBEPIIAIOT JABHKEHUE BOKPYT MOJIOKHUTEIBHO 3apsyKEHHOW YacTH aToMa;

8. Pesynbrare! onbita Pesepdopaa:
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a) OOJIBIIMHCTBO O-YAaCTHI] MPOXOAT Yepe3 (OJIbIy HE UCTIBITHIBAs HUKAKUX OTKIOHEHHIA;
0) YMCIIO PacCEeSHHBIX O-4AaCTHIl YBEINIUBACTCS C YBEIMUCHUEM yTJIa PACCESHUS,

B) OL-4ACTHIIbI OTKJIOHSIOTCS Ha YTkl He Gobue 90°;

T') YMCJIO PACCESIHHBIX O.-YaCTHUI OYEHb MaJIO;

1) eCTh CIydau OTKIOHeHHs o-gacTui] Ha 180°;

€) YHCJIO PACCESIHHBIX (L-4aCTHUI] yMEHBINIACTCS C YBEITMYCHUEM yTIIa PACCESHHSL.

9. I1ocne onbITOB 10 paccessHUIO o-yacTull Pezepdop cremnan BIBObI:
a) CYIIECTBYET SIepHAsi MOJIENb aTOMa;

0) omBIT MOATBEPIMIIA MOIeTh TOMCOHa;

B) CYILIECTBYET IUTAHETApHAS MOJIENb aTOMa;

T') B S,ip€ CKOHIICHTPUPOBAHA MPAKTUYECKU BCS Macca aToOMa;

1) pa3MepHI si1pa COMOCTABUMBI C pa3MepaMu aToMa;

€) pa3Mepsl sAApa 3HAYNTETFHO MEHBIIIE pa3MEPOB aTOMA.

10. Yo Ha3bIBaeTCs NPULIEIBHBIM PACCTOSTHUEM?

a) pacCTOSIHUE MEX]ly TPAeKTOpPHUEH BHKEHUS [3-4aCTUIBI U ACUMITOTON K TPACKTOPUHU;
0) paccTosiHHE OT aTOMa JI0 IEPBOHAYAIILHOI'O HANIPABJICHUS IBH)KEHUS [3-4aCTULIBL;

B) TOJILMHA PACCEUBAIOILETO CIIOS;

') CEYCHHE PACCESHHUS,

1) pa3HUIla MEXKTy TPACKTOPUEH [B-4aCTHIIBI M TUTIEPOOINIECKOM TPACKTOPHUECH.

11. KakoB ¢usnueckuii cMbICs 3PHEKTUBHOTO CEYCHUS PACCETHUS?
a) B MEXaHMYECKON MOJIEIH: 3TO IUIOUIa/iKa (MHILEHb), TONaB B KOTOPYIO YaCTUIA UCIIBITHI-

BacT OTKIIOHCHHC,

e,

0) B CTaTUCTUYECKOW MHTEPIIPETAIIMHU: STO BEPOSTHOCTh UCIIBITATh PACCESTHUE OHOM YaCTH-

B) ATa BETUYHHA (PU3MUECKOTO CMBICTIA HE UMEET;

T') CeYeHHE MyYKa pacCesHHBIX YacTHIl B onbiTe Pesepdopra;

1) CEUCHHE MTy9Ka MaJJaloNIX YaCTHII,

€) OTHOIIEHUE CEUYECHMSI MTyUYKa PACCESIHHBIX YACTULl K MHTEHCUBHOCTH MAIal0IINX YaCTHII;
’K) OTHOIICHUE YHCIIA PACCESTHHBIX YaCTHUI] K MHTEHCUBHOCTH TMAJAIOIINX YACTHII.

12. ®opmymna Pesepdopaa s paccesHHs] O-4aCTHI] MOKA3bIBAET, YTO YUCIIO PACCESTHHBIX

qaCTHII:

a) HE 3aBUCHT OT CKOPOCTH X JIBUKCHUS;

0) IpONOPLUOHATBHO CKOPOCTH UX JBHXKEHUS;

B) 00paTHO MPOIIOPIIMOHAIBHO YETBEPTON CTENIEHH CKOPOCTH JABMKEHHSI OL-H4aCTHII;
T') IPOMOPLIMOHAIBHO TONIIKHE (OJIBI'H Ha KOTOPOM MPOUCXOUT pacCEesTHUE;

1) HE 3aBUCUT OT YIJIa PACCEsIHUS;

€) 3aBHCHUT OT yTJIa paccesHus;

) IPOMOPLIMOHAIILHO TOPSIIKOBOMY HOMEpY 3JIeMeHTa B Tabiuie MeHeneena;

3) IPOTIOPIIMOHAIBHO KBAIPaTy MOPSIKOBOTO HOMEpA dJIeMeHTa B Tabuiie MeHzeneesa;
1) 06paTHO MPOHOPIUOHAIEHO sin p;

K) 00paTHO MPOTMOPITMOHATHHO Sin p;

1) TIponopIHOHaNbHO sin®(p/2).

13. Kakue u3 mpeacTaBiIeHHBIX (DYHKIIMOHAIBHBIX 3aBHCHMOCTEH TNPABHIBHO OTPAXKAIOT

dopmyiy Pesepdopna mis paccesHUs oL-4acTHIL.

a) dN/N ~ Z2;
6) dN/N ~ Z;
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B) AN/N ~ w*;

r) AN/N ~ @?;

1) dN/N ~ cos®p;
x) dN/N ~ Sin4p;

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

KonTposbHbIe padoThI 10 y4eOHOH porpamMme

B nporiecce moAroTOBKY U BBIMTOJIHEHUSI KOHTPOJIBHBIX Pab0T (hOPMUPYIOTCS M OLICHUBAIOT-
cs Bce Tpedyembie PI'OC u OOIT qs nanpasienus 11.03.02 «MapokoMMyHUKAIIMOHHBIE TEXHOJIO-
THH U CHCTEMBI CBs3W» (Npodwib: PagroTexHUUecKue cpeicTBa mepenadu, npuema u o0paboTKu
curnanoB) komrereniuu: OIIK-1, OITK-2.

Hwxe mpuBOIUTCS NpUMEp KOHTPOJIBHOW pabOTHI B BUIE JABYX BAPUAHTOB MPAKTHYCCKHX
3aJaHui.

Bapuanr 1.

3agaya 1.

Haiitu s dextuBHOE cedeHne sapa aToMa ypaHa, COOTBETCTBYIOIIEE PACCESIHUIO O.-YACTHI]
¢ KHHETHUECKoii sHeprueit Ty = 1,5 MaB B uHTEpBase yrios cbime vo = 60°,

3agaua 2.

OnpenenuTs Ul aToMa BOA0opoaa U HoHa He'™: sHepruro cBsi3u 2J1eKTpOHA B OCHOBHOM CO-
CTOSIHMH ¥ TIOTCHIINAJI HOHU3ALIHH.

3agayva 3.

Haiit sHepruo CBsS3u BaJICHTHOTO AJICKTPOHA B OCHOBHOM COCTOSIHMHM atoma Li, ecinu u3-
BECTHO, YTO JJIMHBI BOJIH T'OJIOBHOW JIMHUM PE3KOM CEPUH U €€ KOPOTKOBOJHOBOM IPaHUIIbI PABHBI
cootBeTcTBeHHO 0,813 1 0,349 MKM.

3amaya 4.
JlonucaTth HeIOCTAIONINE KOMIIOHEHTHI MyIbTHILIETOB 2Pas, 3D, “Fsp2, 3P2, °Da, P1s.

Texymuid 1 pyOeKHBIN KOHTPOJIb OCYLIECTBIIAIOTCS MO KOHTPOJBHBIM BOIIPOCaM 0 H3yda-
€MOM TUCIUIUIMHE, 10 UTOraM BBINOJIHEHUS J1a00paTOPHBIX pabOT U MHAMBHUAYAIbHBIX MpaKTHYeE-
CKHUX 3aJlaHuii, B (hOpMe TECTOBBIX 3aJJaHUIl WK B BUE MMOATOTOBICHHOIO pedepara.

4.2. @DoHJ OLIEHOYHBIX CpEeaACTB JId MPOBECACHUSA l'lpOMe)KyTO'lHOﬁ aTreCcTralumn

4.2.1. Bonpochl, BLIHOCHMbI€ Ha JK3aMeH MO JAUCHHUILVINHE «ATOMHasi (PU3MKA» sl
HanpasJenusi noaroropku: 11.03.01 Paguorexnuka

B nporecce moAroToBkH M cauM 3k3aMeHa GOPMHUPYIOTCS U OLIEHHUBAIOTCS BCe TpeOyeMble
®I'OC u OOII mns vanpasnenus 11.03.01 Pagunorexuuka (mpoduib: PagnorexHuueckune cpencTsa
nepenayn, npruema u oopadboTku curnanos) kommnerenmun: OIMK-1, OTIK-2.

1. [Ipenmer u 3amaum aTOMHON (DPU3HMKH, €€ MECTO CpelH IPYrux (pu3mueckux Hayk. MUKk-
pomup. Macmtabbl. DKcniepUMeHTalbHbIE JaHHBIE O cTpoeHuu aroma. CepHuanbHble 3aKOHOMEPHO-
CTH B aTOMHBIX CIEKTpax, KOMOMHAIIMOHHBIN npuHIMn Putia, Tepmel. Kiaccuueckas Mojens aTo-
ma ToMmcoHa.

2. DIeMEHTHI KJIIACCHUECKOM TEOPHH JIEKTPOMArHUTHOTO U3TyUCHUS.

3. OnbiTel Pezepdopaa. Anepuas monens aroma. BeiBon ¢popmynel Pesepdopaa mist pacce-
SIHUSI OL.-YaCTHII.

4. CnenctBus u3 omnbIToB Pesepdopna. DxcrepuMeHTanbHas mpoBepka dhopmyisl Pesep-
dopna. [Tnanerapuas moaens aroma Pesepdopna. CronkaoBenue yactuil. CeueHne paccessHusl.
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5. Mogens atoma Bopopoaa o H. bopy. Teopust H. bopa aiist aroma Bogopoaa. [loctynaTtet
bopa.

6. JlokazaTenabCTBO CYLIECTBOBAHUS AUCKPETHOM CTPYKTYpbl SHEPIreTUUECKUX YPOBHEH aTo-
MOB.

7. OnbiTel ®panka u ['epua.

8. CriekTpanbHbIE CEepUU BOJIOPOAONON00HBIX aToMOB. [Ipunnun coorBercTBus. Hemocrat-
KM Teopuu bopa.

9. Yactuipsl 1 BonHbl. KopmyckynsipHo-BoTHOBOM ayanu3M. BomHoBast pyHKIHs.

10. T'unote3a ne bpoiins u ee SKCIEpUMEHTAIbHOE TTOATBEPKICHUE HA TIpUMEpe AuQpaK-
L[UU 3JIEKTPOHOB, aTOMOB, HEUTPOHOB.

11. CgoiictBa BosiH 1ie bpoitnst. ®@a3oBast u TpynmnoBasi CKOPOCTH BOJH jie bporis.

12. Oneitsl [eBuccona — [Jxepmepa u Tomcona.

13. BonnoBo#t naker. CTaTUCTHUECKHH XapakTep CBSI3U KOPIYCKYJISIPHBIX U BOJHOBBIX
CBOMCTB.

14. OcnoBbl kBaHTOBOW Mexanwku. CooTHoumieHue HeomnpeaeneHHocren ['eitzendepra.
[Mpunnun cynepnosunuu. Onepatops! pusndeckux BenuyrH. CoOOCTBEHHBIC 3HAUYCHUS U COOCTBEH-
Hble (DYHKILIMU OTIEpaTOPOB.

15. OcHOBHBIE OmMEpaTOpbl BaKHEHIIMX (DU3UYECKUX BEIUYHH (KOOPAMHATHI, MMITYJIbCA,
MOMEHTa UMITYJIbCA, KBaJpaTa MOMEHTA UMILYJIbCa, IPOEKIIMY MOMEHTA UMITYJIbCa, KHHETHYECKON
SHEPTUH, MOTEHINATBLHON SHEPTUH, TIOJTHON YHEPTHH).

16. BonnoBoe ypaBuenue Kneitna — 'opona.

17. BpemenHoe u cranimoHapHoe ypasHenus Llpeaunrepa.

18. [IpocTeitmme oqHOMEPHBIC 3a/1a4d KBAHTOBOM MEXaHUKU: YaCTUIIA B «IIOTEHIIMATHLHOM
SIILIUKEY.

19. OcHOBBI KBAHTOBO-MEXaHUYECKOTO MIPEACTABICHHUS O CTPOCHUH aTOMa.

20. Ypasuenue lpeaunrepa nns aroma Boaopoaa. @U3nYecKuil CMbICA KBAHTOBBIX YHCEIL.
[IpaBuna otbopa.

21. BonHoBbIe GYHKIMH U paciipe/ie]IeHHe TNIOTHOCTH BEPOATHOCTU 1S-COCTOSTHUE AIIEKTPO-
Ha B aTOME BOJI0Opo/a (HOpMaJIbHOE COCTOSIHME aTOMA).

22. ATOMBI 1IeNOYHBIX MeTauioB. CHEKTpbl aTOMOB HIEJIOYHBIX MeTauioB. Cepuu B CHEK-
Tpax IIEJOYHBIX METAJUIOB U UX MIPOUCXOXkACHNE. 3aKOoH Mo3iu.

23. I'mmoresa YnenOeka u ["ayncmura. CriuH 2JIEKTpOHA.

24. Mpunanun [laynu u 3amonHeHre aTOMHBIX COCTOSIHUHM 3JIEKTpOHAMHU. ATOMHBIE 000J104-
KU ¥ 11010007104YKU. DieKTpoHHAas KoHpurypamus. O0bsICHeHNE EPUOINIECKUX CBOMCTB U CTpOe-
HHS CUCTEMBI 3JieMeHTOB J[.MeHieneena.

25. MarauTHbie cBOMcTBa aToMOB. OpOUTaIBHBIN, MEXaHUUECKHUH M MAarHUTHBIA MOMEHTHI
anexkTpoHa. Marueton bopa.

26. IlonHBIII MarHUTHBII MOMEHT OJITHORJIEKTPOHHOI'O aToMa. ' MpOMarHMTHOE OTHOUIEHUE
JUIsl OpPOUTAJIBHBIX MOMEHTOB. DHEPrusi aTOMa B MarHUTHOM T10JI€.

27. Onsitel LlTepHa u [Nepnaxa.

28. DnekTpoHHbIN napamarHuTHeIN pe3oHaHc (JI1P) u ero mpunoxenue.

29. DddekT 3eemana.

30. Atom B anekTpudeckoM noie. ekt HlTapka.

31. TopMO3HOE U XapaKTEPUCTHUECKOE PEHTI€HOBCKOE U3ITyUYEHHE.

32. Cepuu B CIIEKTpPE XapaKTEPUCTUUYECKOTO U3NydeHUs U ero ocobeHHoctu. [IpoxoxaeHue
PEHTI€HOBCKHUX JIy4eil uepe3 BelecTBO. JleTeKTOphI 1Jisi KOHTPOJISI PEHTTEHOBCKOIO U3JTyUYEHUSI.

33. CHOHTaHHOE U BBIHYXJEHHOE (MHAYLMPOBAHHOE) U3IyueHre. Ou3nueckrue OCHOBBI MO-
ctpoenus OKTI'. Baxneimne tunel OKI'. OcHOBHBIE KOMIIOHEHTHI J1azepa. CBONCTBA U XapaKTEpH-
CTHKH JIa3€pPHOTO U3JTyUECHHUS.

4.2.2. Bonpochl, BLIHOCMMbIe Ha 3a4YeT MO IUCIHHUIVIHHE «ATOMHas QuU3UKa» s
HanpasJieHusi noaroroBku: 11.03.01 Paguorexuunka
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B nporecce noAroToBky 1 caaye 3auera GopMUpYIOTCS U olleHHBatoTcs Bee Tpedyemble PI'OC
u OOIT gyst manpasienus 11.03.01 Pagnorexuuka (mpoduins: Pagunorexaunueckne cpeicTpa nepeia-
4u, npuema u o0pabotku curHanon) komnereHuu: OITK-1, OITK-2.

1. Mukpomup. Macmtadsl. DKcliepiMeHTaIbHbIe JaHHbIE O CTpoeHUHU atoma. CepuanbHbIE
3aKOHOMEPHOCTH B ATOMHBIX CIIEKTpaxX, KOMOMHAIIMOHHBIA npuHIu Putia, Tepmel. Knaccuyeckas
Mozelb aroma ToMcoHa.

2. DIeMEHTHI KJIIACCHYECKOM TEOPHH JIEKTPOMArHUTHOTO M3TyUCHHUS.

3. Onbitel Pezepdopaa. Anepuas monens aroma. BeiBon ¢popmynel Pesepdopaa mist pacce-
STHHSI OL.-YaCTHII.

4. CnenctBus u3 onbIToB Pesepdopna. DxcriepuMeHTanbHas npoBepka Gopmyiisl Pesep-
¢dopna. [Inanerapuas moaens atoma Pesepdopaa. CronkHoBeHue yactuil. CeueHue paccesHusl.

5. Mogaens atoma Boaopoaa 1o H. bopy. Teopust H. bopa st aroma Bogopoza. [loctynaTtet
bopa.

6. Jloka3aTenbCTBO CyLIECTBOBAHUS AUCKPETHON CTPYKTYPbl SHEPI€TUUECKUX YPOBHEH aTo-
MOB.

7. Onbitel @panka u 'epua.

8. CnekTpasibHble CEpUH BOIOPOIONOAOOHBIX atoMoB. IIpuHmmm coorBerctBus. Hemocratku
teopuu bopa.

9. Yactuisl 1 BosHbL. KopmyckysipHO-BOTHOBOH ayanu3M. BomHoBast pyHKIHS.

10. I'mnote3a ne bpoiins u ee SKCIIEpUMEHTAILHOE MOATBEPKICHUE HA TIpUMeEpe AudpaK-
WU JIEKTPOHOB, aTOMOB, HEUTPOHOB.

11. CBoiictBa BoH Ae bpoiins. @azoBas u rpynmnoBas CKOPOCTH BOJIH A€ bpoiiis.

12. Onbrthl [eBuccona — [xxepmepa u Tomcona.

13. BonnoBoit maker. CTaTUCTUYECKUN XapakTep CBS3M KOPITYCKYJISIPHBIX M BOJIHOBBIX
CBOMCTB.

14. OcHoBBbI KBaHTOBOW MexaHHWKH. COOTHOIICHHE HeonpezaeneHHocTen [ eizenoepra. [TpuH-
un  cyneprnosurui. Oneparopsl (uszndeckux BenwmurH. COOCTBEHHBIC 3HAYEHUs] M COOCTBEHHBIC
(GYHKIIUH OTIEpaTOpOB.

15. OcHOBHBIE OMEPATOPhl BaXKHEUITNX (DU3MUECKUX BEIUYUH (KOOPAWHATHI, MMITYJIhCA,
MOMEHTa UMITYJIbCa, KBaapaTa MOMEHTA UMITYJIbCa, MPOSKIIMM MOMEHTA UMITYJIbCa, KHHETHYECKOU
SHEPTHH, MOTEHIUATBHON SHEPTUH, IOJTHON SHEPTUN).

16. BpemenHoe u cranmoHapHoe ypaBHenus llpenunrepa.

17. TlpocTeiiiie 0THOMEpHBIE 3aJja4l KBAHTOBOM MEXAHHMKHU: YACTULA B «IOTECHIIMAIBHON
AMe».

18. OCcHOBBI KBAHTOBO-MEXaHUYECKOI'O MPEACTABICHUS O CTPOCHUH aTOMA.

19. Ypasnenue [Ipenunrepa s atoma Boaopoaa. @U3NYECKHil CMBICT KBAHTOBBIX YHCEIL.
[IpaBuna otbopa.

20. BonHoBbIE GYHKIIMH U pacIipe/ie]IeHHe IOTHOCTH BEPOSATHOCTU 1S-COCTOSTHUE AIIEKTPO-
Ha B aTOME BOJIOpoa (HOPMAIbHOE COCTOSIHHE aTOMA).

21. AtoMbl mienoYHbIX MeTauioB. CIEKTpbl aTOMOB HIENIOYHBIX MeTaIoB. Cepuun B Cek-
Tpax LIEJOYHBIX METAJJIOB M UX MIPOUCXOXKIeHHE. 3aKoH Mo3mu.

22. I'mmoresa YnenOeka u ['ayncmura. CriuH 2JIEKTpOHA.

23. Ipunnun [Taynu u 3anoJHEHHE aTOMHBIX COCTOSTHHUM AJIEKTpoHaMH. ATOMHBIE 000104-
KU ¥ 1101000104YKU. DJeKTpoHHAs KoHpurypamus. O0bsCHEeHNE epUOINIECKUX CBOICTB U CTpoe-
HMS CUCTEMBI dj1eMeHTOB J[.Meneneena.

24. MarauTHbIie CBOMCTBa aToMOB. OpOUTaIBHBIN, MEXaHUYECKU M MAarHUTHBIA MOMEHTHI
anekTpoHa. Marnetos bopa.

25. IloaHbII MarHUTHBIA MOMEHT OJHOXJIEKTPOHHOrO aToma. ['MpOMarHMTHOE OTHOIIEHUE
JUTSE OpPOUTAIBHBEIX MOMEHTOB. DHEPTHUsl aTOMa B MArHUTHOM TIOJIE.

26. Onpitel LTepHa u ['epnaxa.
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277. DnexTpoHHBIN napamMarHuTHbIN pe3oHanc (OI1P) u ero mpunoxxenue.

28. DddexT 3eemana.

29. Atom B anekrpudeckom mosre. Ipdext lrapka.

30. TopMO3HOE U XapaKTEpUCTUUECKOE PEHTTEHOBCKOE U3ITyueHHE.

31. Cepun B CIieKTpe XapaKTEpUCTUUYECKOTO U3ydeHUs U ero ocobeHHoctu. [IpoxoxaeHue
PEHTI€HOBCKUX JIy4el uepe3 BelecTBO. JIeTeKTophl 1l KOHTPOJISl pEHTTEHOBCKOTO U3JTyUeHHS.

32. CIOHTaHHOE U BBIHYXKJEHHOE (MHAYLUPOBAHHOE) U3iayyeHue. Ou3ndyeckue OCHOBBI I0-
ctpoenus OKTI'. Baxneitmune tunel OKI'. OcHOBHBIE KOMIIOHEHTHI J1a3epa. CBONCTBA U XapaKTEpHU-
CTHKH JIa3€PHOT0 U3TyUEeHHUS.

4.2.3. TemaTnka 3K3aMEHAUMOHHBIX 32124 MO JUCUMIUVINHE «ATOMHAsi (PU3NKa» IS
HanpasJieHus: noarorosku: 11.03.01 Pagnorexnnka

Tema 1. CepuanbHble 3aKOHOMEPHOCTH B aTOMHBIX CHEKTpaX, KOMOMHALMOHHBINA IPUHLIUIT
Putua, Tepmsbl. CiekTp aToMa BOJOpOAa.

Tema 2. KopryckyisspHO-BOIHOBON Ayanu3M. OCHOBBl KBAaHTOBOM TEOpUHU. YpaBHEHUE
[lIpenunrepa.

Tema 3. bopoBckas mozens aTtoma Bojiopojia. KBaHToBaHME aTOMOB.

Tema 4. KBantoBasi Teopusi aroMa BOJ10poO/a.

Tewma 5. KBaHTOBaHHE aTOMOB. MHOI03JIEKTPOHHBIE ATOMBI.

4.2.4. Tlpumepbl FK3aMeHANIMOHHBIX OMJIETOB MO TUCHHUILINHE «ATOMHAasi (pu3uKa» 1JIst
HanpasJieHust noarorosku: 11.03.01 Pagnorexunka

SK3AMEHAIIMOHHBIN BUJIET Ne 1

1. Mukpomup. Macmtadbl. DKCIIEpUMEHTaIbHBIE JaHHBIE O CTpoeHUH aToma. CepuaibHbIe
3aKOHOMEPHOCTH B @TOMHBIX CIIEKTPax, KOMOMHAIIMOHHBINA MPUHIUI PUTIIA, TEPMBI.

2. KBaHTOBO-MexaHHUECKOE OMUCaHHe aToMa Bojaopoja. Pasznenenue nepemeHHbIx. KBaH-
TOBBIE YHCJIA. DHEPreTUYECKHM CHEKTp. YTJIOBOE W PaJUalIbHOE PACIpPECIICHHE 3JIEKTPOHHOMN
IUIOTHOCTH.

3. 3apaua. (KopnyckynsipHo-BoTHOBOU jayanu3M. OCHOBBI KBAaHTOBOW TeOpuUH. YpaBHEHUE
[penunrepa.) Halitn cpeaHior0 AIWHY BOJHBI Je¢ Bpoilis TerioBoro HEUTpoHa, TO €CTh HaXOs-
HIETOCs B TEIJIOBOM PaBHOBECHH C OKpYXKarollel cpenoi, mpu komHaTHoi Temmneparype 300 K.

SK3AMEHAILIMOHHBIN BUJIET Ne 2

1. CnencrBust u3 ombiToB Pesepdopra. DkcrnepuMeHTanbHas MmpoBepka Gopmyisl Pesep-
dopna. [Inanerapuas moaens aroma Pesepdopaa. ddhdexTuBHOE ceueHne paccessHus.

2. OpOuTanbHble MAarHUTHBIA U MEXaHUYeCKUH MOMeHThl. CIIMH M COOCTBEHHBI MarHUT-
HBIIi MOMEHT 3JIEKTPOHA. DKCIEPUMEHTAIbHOE TIOITBEPKICHUE CYIIIECTBOBAHUS CITMHA.

3. 3anaya. (bopoBckast Mojsiens aroma Bojopoaa. KsantoBanue aromoB.) @OTOH ¢ sHEprueit
12,12 3B, MOriomeHHplii aTOMOM BOJIOPO/Ia, HAXOJAIIUMCS B OCHOBHOM COCTOSIHUH, NEPEBOJUT
aToM B BO30YKJeHHOE cocTosiHUE. ONpeIeTuTh rI1aBHOEe KBAHTOBOE YUCIIO 3TOTO COCTOSTHHUS.

OneHouHble CpeCTBa Ul MHBAIMJIOB U JIUL C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBBS
BBIOMPAIOTCS C yUETOM MX MHJUMBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOAMMOCTH MHBAJIWJAM U JHMIAM C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 370POBbS
IIPEIOCTABIIACTCS JOMOJHUTEIBHOE BPEMS I IIOATOTOBKY OTBETA HA DK3aMEHE;

— TP TIPOBEACHUU TIPOLEAYPHl OIEHUBAHUS PE3yJIbTATOB OOYUYCHHS WHBAIUAOB M JIHII C
OTPAaHUYECHHBIMU BO3MOXKHOCTSAMH 3I0pPOBbs IPELYyCMATPUBACTCS MCIIOJIb30BAHUE TEXHUUYECKHUX
CpEeICTB, HEOOXOIMMBIX UM B CBSI3U C X WH/AWBUYaTbHBIMH OCOOCHHOCTSIMH,
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— IIpH H€O6XO)II/IMOCTI/I JIIA O6y‘IaIOIIII/IXC$[ C OrpaHU4YCHHBIMH BO3MOXHOCTSAMMU 3J0POBLA U
WHBAJHM/IOB MPOLEAYPa OLCHUBAHHS PE3YJIbTATOB O0YYEHHS M0 JUCLIUILIHHE MOXET MPOBOANTHCS B
HECKOJIBKO JTAIoB.

[Mponenypa oLleHUBaHMS PE3yJIbTATOB OOYUCHUSI MHBATM/IOB U JIUII C OTPAHMYEHHBIMU BO3MOXK-
HOCTSIMH 37I0POBBSI TI0 JUCHUIUIMHE (MOJYJIO) TPEeIyCMaTpUBAET NPENOCTaBICHHE WHPOpPMAIUU B
(dopmax, aanTHPOBAHHBIX K OTPAaHUYCHUSIM HX 3I0POBbSl U BOCHIPHATHS HH(OpMAIHK:

Jns muu ¢ HapyeHUsMU 3pEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIe4aTHOU opme,

— B (popMe AIIEKTPOHHOI'0 IOKYMEHTA.

Jl1st an ¢ HapyIEeHUsIMU OITOPHO-JBUTATEIBHOTO alIapaTa:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepedyeHb MOXKET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHIE€HTa 00y4a-
FOIIMXCSL.

S. IlepeyeHb OCHOBHOM W JONMOJHHUTEJIbHONH y4eOHOM JIMTepaTypbl, HEOOXOAMMON 1JIst
OCBOCHUS IMCUUIJIMHBI (MOIYJIs1)

5.1. OcHoBHAas JUTEpATYypAa:

1. bapkoB A.IL., Hopom B.C., JIsicenko B.E., Hukutun B.A., [Ipoxopos B.I1., XoTHsaHCKast
E.b. AtomHas ¢usuka: yaueOHO-MeToandeckoe nmocodue.— Kpacnomap: Kybanckwuii roc. yH-T, 2016.

2. DnekTpoHHbBIN Kypc «DPu3uka aToMay (BKItOYaeT B cebs: 1) aMeKTpOHHBIN Kypc JeKIUi;
2) KOHTpPOJIBHBIE BOMPOCHI TIO pa3jesiaM yd4eOHOro Kypca; 3) mpakTHYecKue 3aJaHus 1Mo pas3jeiiamMm
y4eOHOro Kypca; 4) TecThl 110 paszienaM y4eOHOro Kypca); pexkuM JocTyna:

http://moodle.kubsu.ru/

3. Uponos N.E. KpanToBas ¢uszuka. OCHOBHBIE 3aKOHBI: yueOHOE MOCOOue [DIEKTPOHHBIN
pecypc]: yue6. mocobue — DnekTpoH. mAaH. — MockBa: M3garenscTBO «JlabopaTopus 3HaHHID,
2017.—261 c. — Pexum pocrymna:

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

4. Uponos U.E. 3agaun o obmieit pusnke [DneKTpoHHBIN pecypc]: yued. mocodbue — Diek-
TpoH. faH. — MockBa: M3narensctBo "Jlaboparopus 3nanuii", 2014. — 431 c. — Pexum gocryna:

https://e.lanbook.com/book/66335

Jlis ocBOEHMS TUCHUIUIMHBI MHBATUAAMH U JUIAMH C OTPAaHMYEHHBIMH BO3MOXHOCTSMU
3/I0POBBSI UMEIOTCS U3/IaHUS B SJIEKTPOHHOM BHUJIE B DJIEKTPOHHO-OUOIMOTEUHBIX cucTeMax «JlaHby
u «FOpaitT».

5.2. JlonoiHUTE/ILHASI JIUTEPATYpA:

1. Bynkep /1. ATromHas ¢usuka [DnekTpoHHBIN pecypc]: yued. mocooue / JI. byakep, 1. Kum-
oemn, 1. JeMwns. — OnextpoH. naH. — MockBa: @usmatiurt, 2010. — 396 c. — Pexxum nocrymna:

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

2. llInonsckuit D.B. AtomHas ¢usuka. Tom 1. Beenenue B aToMHYI0 QU3UKY [DIEKTPOH-
HBII pecypc]: yued. — DnexTpoH. aaH. — Cankt-IletepOypr: Jlans, 2010. — 560 c. — Pexxum nocryna:

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

3. HInonsckuit 9.B. ATomHas ¢usuka. Tom 2. OCHOBBI KBaHTOBOM MEXaHUKH U CTPOCHHUE
JIGKTPOHHOK 000I0YKK aTroma [DJEeKTpOHHBIH pecypc]: ydued. — DmekrpoH. nmaH. — CaHKT-
[TetepOypr: Jlans, 2010. — 448 c. — Pexum nocryna:
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http://moodle.kubsu.ru/
https://e.lanbook.com/book/94103
https://e.lanbook.com/book/66335
https://e.lanbook.com/book/48253
https://e.lanbook.com/book/442

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

5.3. Ilepuoanyeckne U3IaHUs:

B mupe Haykn

XypHan s3KkcriepMMEHTaJIbHON U TeOpeTHYECKON (PU3NKU

N3Bectus poccuiickoit akagemun Hayk. Cepust puznueckas

WnxenepHo-pu3nyuecKuii xKypHai

[TuceMa B KypHaJl IKCIEPUMEHTAIbHON U TEOPETUYECKON (PU3UKU

VYcenexu (u3aNYecKuX HayK — eKeMECSUHbIN KypHall. DJIEKTPOHHAS BEPCHS JKypHaJIa: aHHO-
Taluu, craTteu B popmate pdf

6. Ilepeuenb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHMKANMOHHOI ceTH «UHTEepHET),
HEO0XO0AUMBIX /IJIf OCBOEHHSI JUCIHUNIHMHBI (MOIYJISA)

1. DnexrponHas 6u6muorexa FOPAMT: www.biblio-online.ru

2. DnekTpoHHO-0ubIMoTeuHas cuctema JIAHD: https://e.lanbook.com

3. Undopmannonnas cucrema «EquHoe OKHO J0cTyna K 00pa3oBaTeIbHBIM PeCypcam»:
http://window.edu.ru/window

4. bubnuoTreka 3JeKTPOHHbBIX YYeOHUKOB:

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

5. AHHOTHPOBaHHBIN TeMaTUYECKUI KaTanor IHTepHeT pecypcoB Mo Qu3uke:
http://www.college.ru/

6. denepanbHblii 00pa30BaTENbHBINA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

7. Karanor Hay4HBIX PECyPCOB:

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

8. bonbmas Hay4yHas OnOIHOTEKA:

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

9. EcTecTBeHHO-Hay4YHBIN 00pa30BaTeIbHbIN MOPTAT:
http://www.en.edu.ru/catalogue/

10. YueOHo-o0pa3oBatenbHas (pu3nko-mMaTeMaTnueckas onbdanoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. JIexmuu no pusuke nus BY308:

http://physics-lectures.ru/

13. Texuuueckas 6uOIMOTEKA:

http://techlibrary.ru/

7. Meroauyeckue yKa3aHus JJs 00y4al0UIMXCH 10 OCBOCHUIO JUCUMILIMHBI (MOXYJIs1)

Jlextus sBAsieTCSI OTHON W3 POPM M3YUEHUS TEOPETUISCKOT0 MaTepuala 1o JUCHUIUTHHE. B
X0JI€ JIEKIIMOHHOTO Kypca IPOBOJUTCS M3JI0KEHUE COBPEMEHHBIX HAYUYHBIX MOAXO0A0B U Teopuil. B
TETpaau JJisi KOHCIIEKTUPOBAHUS JEKIUA HEOOXOUMO UMETH TOJIsl, TJ€ MO0 XOAY KOHCIIEKTHPOBa-
HUS JIefaroTcsl He0OX0IMMbIE TIOMETKH. 3alKCH JIOJDKHBI ObITh U30UpaTebHBIMU, TTOJTHOCTBHIO Clie-
JIyeT 3alMChIBATh TOJIBKO ONpPEAEeHUsA. B KOHCIIEKTE TPUMEHSIOT COKPAIIEHUE CIIOB, YTO YCKOPSET
3anuchk. Bompockl, BO3HUKAIOIIME B XO/€ JIEKIIMH, PEKOMEHIYETCs 3alMChIBaTh Ha MOJIAX U IOCIE
OKOHYAHUS JIEKIIUKU OOpaTUTHCA 32 pa3biACHEHUEM K npenojaBarento. HeoOxoaumo akTuBHO pado-
TaTh ¢ KOHCIEKTOM JIEKLIMHU: MOCIE OKOHYAHUS JICKIUU PEKOMEHIYETCs] MePEeUnTaTh CBOU 3aIUCH,
BHECTHU TMOMPABKH U JTOTIOTHEHUS.

OpHMM M3 OCHOBHBIX BHJIOB JICATEIBHOCTH CTYJICHTA SIBISETCS caMOCTOsITeNbHas paboTa, KO-
TOpast BKJIFOYAET B ce0s1 M3yUCHHE JICKIIMOHHOTO MaTepraia, y4eOHUKOB U yIeOHBIX IMOCOOUH, TIOI-
TOTOBKU K BBITIOTHEHUIO TAOOPATOPHBIX padOT M OPOPMIICHHIO TEXHUYECKUX OTYETOB MO HUM, a
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TaK K€ MOJIOTOBKH K MPAKTUYECKUM 3aHATUSM U3yUYCHHEM KpPaTKOW TEOpUU B 3aJ]aYHUKAX U pelie-
HUU JIOMAIIIHUX 33/1aHUH.

ComnpoBOKIEHHE CAMOCTOSITETILHON Pa0OTHI CTYyIEHTOB MOKET OBITh OPraHM30BAaHO B ClIe-
OyIOImux Gopmax:

— COCTaBJICHHEM HHIAMBUAYAJIbHBIX MJIAHOB CAMOCTOATEILHON pabOThl KaXKIOTO U3 CTYACH-
TOB C YKa3aHHEM TE€MbI U BUJIOB 3aHATHIA, (HOPM U CPOKOB MIPECTABICHUS PE3YIbTATOB;

— MPOBEJICHNEM KOHCYJIbTalUui (MHANBUAYAJTBHBIX WM TPYIIOBBIX), B TOM YUCJIE C TIPUME-
HEHUEM JIMCTAaHIIMOHHOW Cpe/bl 00yUeHUSI.

Kpurepuii onenku 3QGeKTHBHOCTH CaMOCTOSITEIBHOM PabOThI CTyACHTOB (hOpMUpyeETCsS B
X0/l IPOMEKYTOUHOTO KOHTPOJIS MpoOLiecca BBITOJIHEHUS 3aJlaHU U OCYIIECTBIISIETCS HA OCHOBE
Pa3IMYHBIX CIIOCOOOB B3aUMOJICUCTBUS B OTKPHITON MH(POPMAITMOHHOM CPelie U OTPAXKAETCS B IIPO-
recce GOpMHUPOBAHUS TaK HA3BIBAEMOT'O «3JIEKTPOHHOTO MOPTQEIis CTyICHTa.

B cooTBercTBHM ¢ 3TUM TIPU MPOBEICHUN ONEPATHBHOTO KOHTPOJS MOTYT HCIOJIb30BAThHCS
KOHTPOJIbHBIE BOMPOCHI KaK K BBIMOJIHIEMBIM padoTaM 1adopaTOPHOrO MPAaKTHKYMa, TaK U K COOT-
BETCTBYIOIIMM pa3/iejlaM OCHOBHOM TUCIUIUIMHBI « ATOMHAs (PU3MKaY.

Kontpoinb ocyuiecTBiasieTcsi mocpecTBOM TECTUPOBAHUS CTYACHTOB MO OKOHYAHUU H3y4e-
HUS TeM y4eOHON AUCITUIUIMHBI U BBITIOJIHEHHS MUChbMEHHBIX KOHTPOJIBHBIX pa0oT.

[To wToram BBIMOTHEHHS KaxA0H J1a00paToOpHO pabOTHI CTYIEHT COCTABISET MOAPOOHBIM
MUCbMEHHBIN OTUET, ONUPAsICh HA KOTOPBIH 10JKEH B Oecelie ¢ IperoaaBaTeaeM NpoaeMOHCTPUPO-
BaTh 3HAHME TEOPETUYECKOTO M HKCIEPHUMEHTAIbHOr0 MaTepHuaa, oTHocsmerocs k padore. [Ipo-
BEpKa 3HAHUH CTYyJIEHTAa OCHOBaHA Ha KOHTPOJILHBIX BOMPOCAX, MPUBEICHHBIX B OMUCAHUU PAOOTHI
U JIONIOJIHUTEINIBHBIX BOIMPOCAX, KAaCAIOUIUXCSI COOTBETCTBYIOIIMX Pa3/iesioB OCHOBHOW JUCHUILIMHBI
«AtomHas Qusukay. [lociie BbImoMHEHUs 1a00pPATOPHON PabOTHI CTYJIEHT MPEIOCTABISIET OTKOP-
PEKTUPOBAHHBIN B XO/I€ 3aIUThI MUCbMEHHBII OTYET O HEM.

JononuutenbHas ¢popma KOHTPOJIs 3G (HEKTUBHOCTH YCBOCHUS MaTepuaia U MpHOOpeTeHUS
MPAKTUYECKUX HABBIKOB 3aKJIFOYAETCSl B OTKPHITON MHTEPAKTUBHOM 3amuTe paboThl HA YCTHOM BBI-
CTYIIJICHUH TIepe]] ayIUTOpUEN COKYpPCHUKOB. B 3TOM ciyuae 3ammTa IpoXoAuT B PEKUME KPAaTKO-
ro JI0KJIaJa Ha KOH(epeHIINH.

CorpoBOXKIEHHE CaMOCTOSITENBHON pabOThI CTY/IEHTOB TAKKE OPraHU30BAaHO B CIEAYIOIINX
dbopmax:

— BBITIOJIHEHHUE CEMECTPOBOI KOHTPOJIBHOM pabOTHI 10 MHAUBUAYATLHBIM BapUaHTaM;

— YCBOEHHeE, JOIMOJIHEHNE U BHUKAHUE B pa3OMpaeMble pa3esibl TUCIUILUIMHBI TPH TOMOIIU
3HAHUW MOJIy4aeMbIX IO CpPEACTBAM HM3YUYEHUS PEKOMEHIYEMOH JINTEpaTypbl U OCYIIECTBISEMOE
MyTeM HamucaHus pedepaTUBHBIX padoT;

— KOHCYJIbTAIIUM, OPTraHU30BaHHBIE JJII Pa3bSICHEHUS MPOOJIEMHBIX MOMEHTOB IPH Camo-
CTOATEIHLHOM HM3yUYEHUHU TEX WJIM MHBIX aCMEeKTOB Pa3/esioB ycBamBaeMoil MHGOpMaluu B JAUCIIU-
TUTHHE.

K cpenctBam obecriedeHusi OCBOGHUS TUCIUIUIMHBI «ATOMHAs (DU3HKA» TaKKe OTHOCHUTCA
AJIEKTPOHHBIN BapHAHT YU4EOHOTO MOCOOWSI 10 sAepHOU (PHU3MKe, BKIIOYAIOIIHIA B CEOS:

— JIGKIIMOHHBINA KypC TUCIUILINHBI « ATOMHas (QU3HKaY;

— KOHTPOJIbHBIE BOMIPOCHI 1O KXKJIOMY pa3jiesly yueOHOW TUCIUIUTAHEI;

— CMHCOK 3aJ1a4 10 KaXJA0My pa3eny y4eOHO! TUCIUTUTHHEIL.

K cpenctBam obecrieueHusl OCBOCHUS TUCIUTUTHHBI «ATOMHas (U3UKa» TakKe OTHOCATCS
AIEKTPOHHBIE BAPUAHTHI JOTIOJHUTEIBHBIX YUEOHBIX, HAYUHO-TIOMYJIAPHBIX U HAYYHBIX U3JJAHUH 1O
s7epHON (pU3UKE.

PexoMennyercs ciienyromuii TpaduK U KaJICHIAPHBIN IJIaH CaMOCTOSATEIBHON pabOThI CTY-
JIEHTOB M0 Y4eOHBIM HeJeNaM (8 Heenb):
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Tunossble 3a1aHNus I CAMOCTOSATEIbHOI PadOThHI CTY1€HTOB

TEMBI

Tema nunu 3aganue TeKyme paboTsl

Kon-Bo
JacoB

®opwma npea-
CTaBJICHUS
pe3yabTaToB

Cpoxu
BBITIOJI-
HEHUS
(Henenn)

CrnenctBus u3 onbIToB Pesepdopna. Jkcme-
puUMeHTaNbHasE mpoBepka (hopmyrsl Pesep-

dopna.

VCTHBIE ~ OTBET.
TekcToBbII  J0-
KyMeHT. Pedepar.
Brimonnenue
MPAKTUYECKUX
3amanuit  (I13),
TECTOB M KOH-
TPOJBHBIX PpaboT
(KP).

1

CoOcCTBEHHBIE 3HAYEHUS U COOCTBEHHBIE
¢byHkuu oneparopoB. Omneparop I'amMuib-
TOHA.

VYCTHBIIE ~ OTBET.
TexkcTtoBBII  TO-
KyMeHT. Pedepar.
Bremonnenue 113,
TectoB u KP.

VYrinoBoe u paauaibHOE pachpeiesieHue
IJIOTHOCTU BEPOSITHOCTH.

VCTHBIE ~ OTBET.
TexcToBBIM  T1O-
KyMeHT. Pedepar.
Bremonnenue 113,
TecTtoB 1 KP.

CHGKTpaJIBHLIC CCpUH B aTOMax MICIIOYHBIX
MCTAJIJIIOB.

VCTHBIE ~ OTBET.
TexcToBBII  TO-
KyMeHT. Pedepar.
Bremonnenue 113,
TecTtoB u KP.

DJIEKTPOHHBIN TMapaMarHUTHBIA PE30HAHC
(OIIP) u ero mpuioxkeHus. ATOM B 3JIEK-
Tpudeckom noiie. Dddekr IlTapka.

10,8

VYCTHEIE ~ OTBET.
TexcToBBIM  J1O-
KyMeHT. Pedepar.
Bremonunenue 113,
tecTtoB 1 KP.

N3yueHne 3aKOHOMEpPHOCTEN CBOWCTB 3Jie-
MEHTOB B IIEPUOINYECKON CUCTEME.

VCTHBI ~ OTBeT.
TexcToBBIM  J11O-
KyMeHT. Pedepar.
Bremonnenue 113,
TectoB 1 KP.

MCTOI[LI perucTtpaiuu U ACTCKTOPbI PCHT-
TCHOBCKOT'O M3JIYyUCHUA.

VYCTHBIE ~ OTBET.
TekcToBBII  JIO-
KyMeHT. Pedepar.
Bremonuaenue 113,
TecToB B KP.

11

KoHcTpykiys ra3oBbIX M TBEpAOTEIBHBIX
Ja3epoB. XapaKTEpUCTHKHU JIA3€PHOTO U3IY-
YEHHUS.

VCTHBI ~ OTBeT.
TexcToBBIM  T1O-
KyMeHT. Pedepar.
Bremonnenue 113,
tecTtoB 1 KP.

HUmoeo:

59,8
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B ocBoeHWM AMCHUILIMHBI WHBATUAAMH W JIUIAMH C OTPAHHUYCHHBIMH BO3MOYKHOCTSIMH
3M0pPOBbsl  OOJIBIIOE 3HAYCHHWE HMMEET WHAMBUAyalbHas ydueOHas paboTra (KOHCYJIbTAIlMH) —
JIOTIOTHATEIFHOE PA3bsICHCHHE yIeOHOr0 MaTepuara.

WunuBuyaibHbIe KOHCYJIBTAIIMH IO TipeaMeTy (B ToM uucie yepe3 email, Skype wiu viber)
SIBIITFOTCS. BAXXHBIM (PaKTOPOM, CITOCOOCTBYIOIIUM HHJIUBUYaTU3aIMN OOYUYCHUS U YCTAaHOBIJICHUIO
BOCIIUTATEIHLHOTO KOHTAKTa MEXIY TperojaBareieM M 00ydYarolIMMCsl WHBAIHMIOM WU JIMIIOM C
OTpaHHYEHHBIMHA BO3MOYKHOCTSIMU 37I0POBBSI.

8. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3YeMbIX IIPH OCYLECTBICHHH 00-
Pa30BaTEJbHOI0 MPOLECCA MO AUCHUILINHE (MOLYJII0)

8.1. [lepeuens UHPOPMAIMOHHBIX TEXHOJIOT U

Wndopmannonnsie 00pa3oBaTeNbHble TEXHOJOTMM BO3HHKAIOT IPU HCHOJIb30BAHUEM
CpeACTB MH(POPMAIMOHHO-BBIYNCIUTENBHON TeXHUKU. OOpa3oBaTeIbHYIO Cpely, B KOTOPOW OCy-
IIECTBIISIOTCA 00pazoBaTeIbHble HH(OPMAIIMOHHBIE TEXHOJIOTHH, ONPEEIIAOT paboTaromue ¢ Hel
KOMITOHEHTHI:

— TeXHUYecKast (BU UCIOIb3YEMBIX KOMIIBIOTEPHOM TEXHUKHU U CPEJCTB CBA3H);

— TPOTPaMMHO-TEXHUYECKast (IPOTpaMMHBIC CPEJICTBA TOMJIEPKKU PEaTH3yeMOoil TEXHOIIO-
Uy 00yueHHUs);

— OpTraHU3aIMOHHO-METOoANYecKas (MHCTPYKIIMU yUYaIIUMCS M TIPEToaBaTessiM, OpraHn3a-
11s1 yueOHOro mpotecca).

[Tonm 06pa3oBaTeIbHBIMU TEXHOJIOTHSMHU B BBICIICH ITKOJIE TOHUMAETCSl CUCTEMa HAYYHBIX U
MH)KEHEPHBIX 3HAHUM, a TaKkKe METOJIOB U CPEJCTB, KOTOPBIE MCIIOIB3YIOTCS AJIS CO3/AaHus, coopa,
nepeaadn, XpaHeHuss 1 00paboTKu MHPOPMAIMK B MPEIMETHON 00JIaCTH BBICIICH TIKOJIBI. DopMu-
pyeTcs mpsiMasi 3aBUCUMOCTb MeXTY 3(p(EeKTUBHOCTBIO BBIMOJHEHHS YYEOHBIX MIPOrpaMM U CTere-
HBIO HHTETPAIMK B HUX COOTBETCTBYIOUINX MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI.

WNndopmannonnas obpazoBaTenbHas cpeaa MpeAcTaBiIseT co00il HHPOPMALMOHHYIO CUCTE-
My, 0OBEIMHSIONIYIO TIOCPEACTBOM CETEBBIX TEXHOJIOTHH, IPOTPaMMHBIE U TEXHHYECKHE CPE/ICTBA,
OpraHu3allMOHHOE, METOIMYECKOe U MaTeMaTH4eckoe obecreyeHue, npeiHa3HaueHHOe /s TTOBBI-
meHus 3pPEeKTUBHOCTH M TOCTYITHOCTH 00pa30BaTEIBHOTO MPOIIecca MOATOTOBKH CIIEIIHATUCTOB.

XapakTepHoil uepToii 00pa30BaTENbHON Cpenibl SABISIETCS BO3MOYKHOCTh CTYJEHTOB U IIpe-
nojaBaresiel o0pamarbcs K CTPYKTYPUPOBAHHBIM Y4eOHO-METOAMUYECKUM MaTepuaiaM, o0ydaro-
UM MYJIbTUMEIUNHHBIM KOMIUIEKCAM BCETO YHHBEPCUTETA B JI00OE BpeMs U B JH000H Touke mpo-
cTpancTBa. [loMuMo mocTymHOCTH y4yeOHOTO Marepuana, HeoOXOIUMO 00ecnednuTh 00ydaeMoMy
BO3MOXHOCTb CBSI3M C IIPEIoJlaBaTesieM, MMOJyuyeHHe KOHCYIbTAllul B OH-JaliH uin opd-naitH pe-
KHUMax, a TaKKe BO3MOKHOCTD IOJTyUEHHs] HHIUBHUIyabHON «HAaBUTALMK» B OCBOCHHUU TOTO WIIH
uHoro npeamera. CTyJeHThl OyIyT CTPEMUTbCS K THOKOMY peXHUMY OOYy4eHHUs, MOAYJIbHBIM IPO-
rpaMMaM ¢ MHOTOYHCIICHHBIMU TOCTYTIJICHUSMU M OTYUCIICHUSIMH, KOTOPBIE MO3BOJISAT HAKAIUIMBATh
3a4eTHbIE €IUHMIIBI, CBOOOIHO MEPEBOIUTHCS M3 OJHOIO By3a B JIPYroil C y4eTOM MpeAblAyIIero
OTIbITa, 3HAHWW U HAaBBIKOB. [1o-TIpeskHEMY BaXKHOM IS CTYJICHTOB OCTAHETCS] BO3MOKHOCTbD JIMYHO-
ro pa3BUTHs M NPOPECCHOHATIBHOIO POCTA; MPOTrPaMMBbl MOITYYEHHUSI CTENEHW U KOPOTKUE KYpCBI,
BO3MOYXHO, OYIyT IOJIb30BaThCS OJUHAKOBBIM CIPOCOM; PE3KO BO3PACTET MOTPEOHOCTH B TPO-
rpamMmax npoQeccuoHaIbHOro 00y4eHHUs U aCIIMPAHTCKUX NporpaMmax.

WNudopmanoHHble TEXHOJIOTUH MOTYT OBITH MCIIOJNIB30BaHbI IPU O0yUEHHH CTYJIEHTOB HE-
CKOJIBKUMHU criocobamu. B camoM mpocTom ciiyuyae peanibHbli yueOHBIH poliece HAET N0 OObIYHBIM
TEXHOJIOTHSIM, a HH()OPMAIIMOHHBIE TEXHOJOTHH TPUMEHSIOTCS JIUIIb I MTPOMEXYTOYHOTO KOH-
TPOJIS 3HaHUH CTYJEHTOB B BHUJE TECTUPOBAHUA. DTOT MOJXOJ K OpraHM3aluu 00pa30BaTeNbHOIO
nporiecca MpeaCTaBIseTCs OYCHb MEPCIIEKTUBHBIM BBUJIY TOTO, YTO MPH €T0 TOCTATOYHO HIHPOKOM
UCIIOJIb30BAaHUM YHUBEPCUTET MOXKET MOJIYUYUTh CEPhE3HYI0 SKOHOMUIO CPEACTB U3-3a Oosiee HU3KOU
CTOMMOCTH TPOBEJICHUSI CETEBOTO KOMITBIOTEPHOTO TECTUPOBAHUS 110 CPABHEHUIO C ayAUTOPHBIM.

[Ipumenenne oOpazoBaTeIbHBIX MH()OPMALMOHHBIX PECYPCOB B KauyecTBE IOIMOJIHEHUS K
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TPaJUIIMOHHOMY Y4eOHOMY MpoIlecCy MMeeT OOJIbIIOe 3HAaYCHHE B TeX CIydasx, KorjJa Ha Kaye-
CTBEHHOE YCBOEHHE 00beMa yueOHoro marepuana, npeaycmorpeHHoro 'OC, He xBaTaeT ayAuTOp-
HBIX 3aHATHHA 0 ydeOHOMY miaHy. Kpome Toro, Takas ¢gopma opraHm3aiu yu4eOHOTO mporiecca
OUYCHb BaYKHA MPH HEOJMHAKOBOW HAYaJIbHOM IMOJATOTOBKE 00YYaIOLIIXCS.

Crnenyer 0coOCHHO MOMYEPKHYTh, YTO MPH TAKOM TOIXOJC KpallHe BaYKHO 00SCIICUNUThH MH-
TEHCHBHBIH KOHTPOJIb CTEIICHH YCBOEHHs MaTepuayia. Kak mpaBuiio, 1o Kaaoi Teme mpeaycMoT-
peHo OoItbIoe 1Mo 00beMy KOHTPOJIBHOE 33/IaHUE HITH KOHTPOJILHOE TECTUPOBAHHE.

Takum 00pa3oM, HAKOIJICHHBIA OMBIT MPUMEHEHUS WH(POPMAIMOHHBIX U TUCTAHIIMOHHBIX
TEXHOJIOTHH B y4eOHOM IPOIIecce B Pa3IUYHBIX BapUaHTaX IMO3BOJISICT TOBOPUTH 00 OIpEIeIICHHBIX
MpEeUMYIIeCTBaX NOJO00HBIX (hOpM OpraHHU3aIMK Y4eOHOTO mpoiiecca:

— CTaHOBHTCS BO3MOXXHOW NMPHHIMITHAIHLHO HOBAas OpraHU3aIUsl CaMOCTOSTSIILHON paboThI
CTYJICHTOB;

— BO3pacTaeT HHTEHCHBHOCTH yU4E€OHOTO MpoIecca;

— Y CTY/ICHTOB TOSIBIISICTCSI IOMIOTHUTEIbHAS MOTHUBAIUS K MIO3HABATEILHOMN JIEATEIbHOCTH;

— JIOCTYITHOCTh Y4€OHBIX MaTCPUAIOB B JTF000E BPeMS;

— BO3MOKHOCTh CAMOKOHTPOJISI CTEIIEHU YCBOEHUSI MaTepuaia 1o KaxJaod TeMe HEeOorpaHu-
YEHHOE KOJIMYECTBO pa3s.

8.2. IlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOI0 o0ecrneYeHust

1. Onepannonnas cucrema MS Windows (© Microsoft Corporation).

2. UnTerpuposanHoe opucnoe npuiioxenne MS Office (© Microsoft Corporation).

3. [IporpammMHOe oOecriedeH e Ul OpraHU3aliy YIIPaBIsieMOro U 0e30MacHOro JOCTyIa B
HuTrepner.

Ne norosopa [TepeyeHp JIMIIEH3MOHHOTO MPOTrPAMMHOI0 00eCeYeHUS
Kontpakt Ne104-AD®/2016 ot | [Ipoanenue moxmucku Ha 2016-2017 yueOHBI TOA HA TIPO-
20.07.2016 rpaMMHOE oOecrnieueHre komnanuu Microsoft mo mporpamme

«Academic and School Agreement i1 KOMIIBIOTEPOB U CEPBE-
poB Ky0aHCKOro rocy1apCTBEHHOT'O YHHBEPCHUTETA H €ro (hu-
JIMAJIOB:

DsktpSchool ALNG LicSAPK MVL

Hor. Ne77-AD®/223-D3/2017 | [oanucka va 2017-2018 y4eOHbIH TO HA TPOTrPaMMHOE 0OecC-
or 03.11.2017 NeYeHUe B paMKax MporpaMMbl KoMrnanuu Microsoft
“Enrollment for Education Solutions” 151 KOMIIBIOTEPOB U
cepBepoB KyOaHCKOTo rocy1apCTBEHHOTO YHUBEPCUTETA U €TI0
¢bunnanos:

DsktpEdu ALNG LicSAPKk MVL

4. IIporpammHoe obecrieueHue st 6e30macHor padoThl Ha KOMIbIoTepe — (halIOBBIA aHTH-
BUPYC, IOYTOBBIN aHTUBHUPYC, BEO-aHTUBUPYC U CETEBOU SKPaH.

Ne norosopa [TepedeHb JIMILIEH3UOHHOTO IPOTPAMMHOT0 00eceueHus!
Kontpakt Ne69-ADD/223-®3 | KoMIJIEKT aHTUBHPYCHOTO TIPOTPaMMHOT0 o0ecriedeHus (Tpo-
or 11.09.2017 JUIEHHE TIPaB M0JIb30BaHMs):

AHTUBHpYCHAas 3aluTa (PU3NUIECKUX pabounXx CTaHIUH U cep-
BEPOB:

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

AHTHBUpYCHAs 3aliTa BUPTyaIbHBIX cepBepoB: Kaspersky Se-
curity juis BupTyansHbBIX cpen, Server Russian Edition. 25-49
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VirtualServer 1 year Educational Renewal License

3amrTa HIOYTOBOTO cepBepa oT crama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTHBHpYCHAs 3allliTa BUPTyaIbHbIX padounx cranmmii (VDI):
Kaspersky Security st Bupryansnbix cpea, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cucrema komnbrorepHoit MatemMatuku MATHCAD ¢ HeoOXOAMMBIMM MTaKETaMu pacllu-
penuii (© Parametric Technology Corporation).

6. Cucrema xomnbiotepHoit marematuku MATLAB + SIMULINK c¢ HeoOxoaumbIMu
tynbokcamu (© The MathWorks).

Ne norosopa

’ [lepeueHp JIMLIEH3MOHHOTO MPOTrPAMMHOI0 00eCeYeHHUS

Kontpakt Nel115-OAD®/2013
ot 05.08.2013

[Ipoanenue nporpaMMHOM MOJAEPKKH U IPUOOPETEHHE IIPaB
IMOJIB30BAHM IMPUKIJIAJHBIM IIPOIrpaMMHBIM O6€CH€‘~IGHI/I€M
MathWorks MATLAB

PTC Mathcad University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Nel127-AD®/2014 ot
29.07.2014

[IpenocraBienne 6eccpoYHBIX MPaB MOJIb30BAHUS TPOTPAMM-
HBIM 00€cIIeYeHIEM, BOBMOKHOCTD 3arpy3KH JTUIICH3UOHHOTO
MporpaMMHOT0 obecrnieuenus yepes 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

8.3. [lepeyenb HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

1. DnexTponnas oubnuoteunas cuctema eLIBRARY.RU:

http://www.elibrary.ru

2. NUudopmanmonnas cucrema « EquHOe OKHO J0CTyIIa K 00pa30BaTEIbHBIM PECypcam»:
http://window.edu.ru/window

3. PyOpukoH — KpymHEHIUH SHITUKIONEANYeCKri pecypc HTepHeTa:

http://www.rubricon.com/

4. AHHOTHPOBAHHBINA TeMAaTHYECKUH KaTasor IHTepHeT pecypcoB 1Mo GpHU3UKe:

http://www.college.ru/

5. Karanor Hay4HBIX pecypcoB:
http://www.scintific.narod.ru/literature.htm

6. bonbmas HayyHas OubnuoTeKa:

http://www.sci-lib.com/
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7. EcTrecTBeHHO-HAay4HbII 00pa30BaTEIbHbINA OPTAIL:
http://www.en.edu.ru/catalogue/
8. Texuuueckass OMOIMOTEKA:
http://techlibrary.ru/
9. ®usnueckast SHIUKIONEINS .
http://www.femto.com.ua/articles/
10. Akanemuk — C10Bapu ¥ SHITUKJIONEIUU Ha AKaJIEMHKE:
http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nsf/enc_physics/150/Atomnas_dusuka/
11. Bukuneaus — cBoOOgHAS SHIMKIIOIE M.
http://ru.wikipedia.org/wiki/
[Topran «Atomuas pusmka
http://ru.wikipedia.org/wiki/Atomuas_duzuka/
[Topran «ATom»
http://ru.wikipedia.org/wiki/Atom/
[Topran «2nexkTpoHHast 000I0YKaY
http://ru.wikipedia.org/wiki/9nexkrponHas_o0oJiouka/
ITopran «Mouekymna»
http://ru.wikipedia.org/wiki/Monekyia/
[Topran «2nexTpoHHass KOHPUTYPALIHD»
http://ru.wikipedia.org/wiki/OnexkTpoHHas KOHQUTypauusy/
12. ®usnyeckast SHIUKIIONEINAS
http://www.femto.com.ua/articles/
ATtoMm — Dusnueckas SHIUKIIONES IS
http://www.femto.com.ua/articles/part_1/0220.html
Monekyna — Ousnueckas SHIUKIONETUS
http://www.femto.com.ua/articles/part_1/2328.html
AtomHas pu3uka — OuzndecKas YHIUKIONEINS
http://www.femto.com.ua/articles/part_1/0222.html
13. Atomuast pusuka | QopMyIbl U pacyeThl OHJIANH
http://www.fxyz.ru/dopmynsl_no_dusnke/aTomMHas_dusuka/
14. AtomHuas ¢usuka — Merasunuknoneans Kupumia u Medoaus
http://megabook.ru/rubric/Hayka/®usuka/Atomuas_duznka/

9. MarepuajibHO-TeXHHU4YecKasi 0a3a, HeoOXoaMMasi ISl OCYyIIeCTBJIeHHsI 00pa3oBa-
TeJbLHOTI0 NMpoIecca Mo JUCHUILINHE (MO1YJIIO)

VYcenemHast peanuzanus NpenojaBaHUs TUCHMIUIMHBI «ATOMHas (U3UKa» Mpeanojaraet
HAJIMYMe MHUHUMAJIBHO HEOOXOAMMOTO ISl pean3aluu 0aKaliaBpCKOW MPOTrpaMMBbl IEPEYHs MaTe-
PHATIBHO-TEXHUUYECKOTO 00eCIeUeHHS:

— JIEKIMOHHBIE ayJUTOpuu (00OpYyIOBaHHBIE BUIACONPOCKIIMOHHBIM O0OPYIOBAaHUEM IS
Ipe3eHTalHH, CpeCTBAaMH 3BYKOBOCIIPOU3BEICHHS, SKPAHOM, U UMEIOLIHE BbIX0]l B MIHTEpHET);

— KOMITBIOTEPHBIE KIIACCHI IS TPOBEICHUS MPAKTHUECKUX 3aHATHH;

— JMCIJIEMHBIM KJacc ¢ MepCOHATbHBIMU KOMIIBIOTEpAMM JJIsl MPOBEAEHUS J1a00paTOPHBIX
TPYIIIOBBIX 3aHATUH;

— MPOrpaMMbl MOJEINPOBAHUS (PU3MUECKUX IPOLIECCOB B AaTOMHON (DU3HKE;

— TIPOTpaMMBbl OHJIATHOBOTO KOHTPOJISI 3HAHHWH CTYJSHTOB (B TOM YHCIE TPOTPaMMHOE
o0ecrieyeHre AUCTAaHIIMOHHOTO 00y4eHus);

— HaJIMYHE HEOOXOIMMOTO JHMIEH3MOHHOTO MPOTPAMMHOTO OOecredeHus: (orepanroHHas
cucreMa MS Windows XP; nunterpupoBanHoe opucHoe npuioxxkenue MS Office; cuctema Komib-
torepHoit MmareMatuku MATHCAD ¢ nmaketamu pacumpeHuil; cucreMa KOMIIbIOTEPHOM MaTeMaTH-
ku MATLAB + SIMULINK ¢ Heo6X0AUMBIMU TyJI00KCaAMU).
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Jlaboparopust aTOMHON W SiACPHOW (PU3UKK OCHAIEHA CIICAYIOIIUM SKCIEPHUMEHTATHHBIM
UHCTPYMEHTAPUEM:
— ycranoBka ®KIJI-6 ¢ ocimumorpadgom CQ-5010A;

— ycranoBka JIKK-2 ¢ camonucuem H307/1;

— Ne-He nazep JI'H-203 ¢ BonbTMETPOM, KOMIIBIOTEPOM U IIPUHTEPOM;

— nabopatopHsie komiuiekcsl JIKK-4 u JIKK-5;

— cnekrporpadsl JJOC-8 u kBapuessrit MCII-28;

— (otosnekrponnsle kacceta MOPC-6 (MHOrokaHajbHasi ONTHYECKas PErUCTPUPYIOIIAs
cuctema) i criekrporpada JJDPC-8;

— (otosnekrponnsle kacceta MOPC-6 (MHOrokaHajibHasi ONTHYECKas PErUCTPUpYOIIas
cuctema) 1 criekrporpada MCII-28;

— uckpoBoit renepatop UBC-29;

— criektpomeTp COIIP-2;

— no3umetp [API'3-02 u nosumerp-paguomerp MKC-05;

— CUTHAJIM3aTOP 3arpsA3HEHHOCTH;

— nabopaTopHas yCTaHOBKa 10 U3MEPEHUIO NIEpUo/JIa MOIypacnaia;

— paaMOMETPHI ¢ OCIIMILIOTPadOM U MepeCYETHBIM MTPUOOPOM;

— nabopartopHas ycranoBka YJIII-1;

— CHMHTWUISLIMOHHBIE TPUOOPHI pa3IUYHbIX TUIIOB;

— IEPCOHAJIBbHBIE KOMIIBIOTEPBl C YCTAHOBJIEHHBIM IIPOIPAaMMHBIM KOMIUIEKCOM «®Pu3nka
mukpomupa (MI'Y)».
[Ipu ucnonp30BaHUM JIEKTPOHHBIX M3JAaHUN BY3 JIOJDKEH 00ECIEUUTh KaXKA0ro o0yyarolie-
rocs BO BpEMsI CaMOCTOSATEIbHON MOATOTOBKH pabOYMM MECTOM B KOMITBIOTEPHOM KJIACCE C BBIXO-
JI0M B VIHTE€pHET B COOTBETCTBUU C 0OBEMOM M3yUaeMbIX JUCLUIUIMH.

Ne MatepuanbHO-TeXHUYEeCKOe 00ecreueHrne AUCIUTIITMHbI
Bua pabdor
n/n (MozlyJisl) U OCHAIIEHHOCTh
1 JlexuuoHHble 3aHATUA | JIeKIMOHHAs ayauTOpHs, OCHAIICHHAas MpPe3eHTALnOHHON
TEXHUKOU (MPOEKTOpP, HKpPaH, KOMMBIOTEP/HOYTOYK) U COOT-
BETCTBYIOIIMM NporpamMmHbIM obecrieduenneM (I10), a Takxxe
JOCTATOYHBIM KOJHYECTBOM ITOCAIOYHBIX MECT:
Ne 209¢ (mpoekrop EPSON EB-1776W).
2 [MpakTHueckue AynuTopusi OCHaIlleHHAsT TPEMsI MEJIOBBIMU WJIH MapKEPHBIMU
3aHATUA JOCKaMH, TPE3eHTAI[MOHHON TEXHUKOW (IIPOEKTOp, 3KpaH,
KOMITBIOTEP/HOYTOYK) U COOTBETCTBYIOIIMM IPOTPAMMHBIM
obecrieuenueM (I10), a Takke HOCTATOUYHBIM KOJIUYECTBOM
MOCATOYHBIX MECT:
Ne 209¢ (mpoexrop EPSON EB-1776W),
Ne 205¢ (mpoexkrop SANYO PLC-SW20A).
3 JlabopaTopHbIe JlabopaTopusi, YKOMIIJICKTOBaHHAS CIEIUATU3NPOBAHHON Me-
3aHATUS 0eNnpl0 M TEeXHUYECKUMHU CpPEICTBAMH OOydeHHs] U paboThI:
MIPE3EHTAllMOHHON TEXHUKON (IIPOEKTOp, AKpaH, KOMIIbIO-
Tep/HOYTOYK) ¥ COOTBETCTBYIOIIMM MPOTPAMMHBIM obecrede-
Huem (I1O), a Taxke HOCTATOYHBIM KOJIMYECTBOM IOCAT0Y-
HBIX MECT:
Ne 205¢ (mpoexrop SANYO PLC-SW20A).
4 Kypcosoe KoMHatb! A1 BBIIOTHEHHS KyPCOBBIX padoT:
MPOEKTUPOBAHUE 202¢ UTuCC 6ak.; 137¢ UTuCC wmar.; 311 (PT, DuH, P®);
132¢ (D)
) I'pynmossie Aynautopuu:
(MHAMBUAYATbHBIC) 209c, 207c, 205¢
KOHCYJIbTAINH
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Texymuiit KOHTPOJIb,

Aynautopuu:

MIPOMEXKYTOUHAS 209c¢, 205¢

aTTecTalus

CamocrosTenbHas Kabuner ans caMocTosTeTbHOM pabOThl, OCHAIIECHHBIH KOM-
paboTta NBIOTEPHONW TEXHUKOHM ¢ BO3MOXHOCTBIO MOAKIIOUCHHS K CETH

«MHTepHEeT», POrpaMMOil SKpaHHOTO YBEIMYEHHS U obecrie-
YEHHbIH JOCTYIOM B  3JEKTPOHHYIO  HMH(pOpPMAIMOHHO-
00pa3oBaTeNIbHYIO CPE/ly YHUBEPCUTETA:

207c, 205¢

«Y4eOHasi 1abopaTopusi AaTOMHOI U sAiepHON GU3MKM», ayd. 225¢

JlabopaTopHblie padoThI
10 JMCIUITHHAM:
«AtomHas Gpuzukay,

«DPu3nKa aTOMHOI0 siapa

U 3JIEMEHTAPHBIX YaCTHUL»

O6opynoBaHue U IPOrpaMMHO-

TEXHUYECKOE OCHAIlleHne yueOHol madopa- | Kon-
TOPHUH, OTHOCSIIIUECS TOJIBKO K JaHHBIM BO
JTUCIUTUINHAM:

VYcranoska ®KJI-6 ¢ ocunmnorpagom CQ- 1
5010A

YcranoBka JIKK-2 ¢ camonuciem H307/1 1
Ne-He nazep JIT'H-203 ¢ BombT™METpOM, 1
KOMITBIOTEPOM U IPUHTEPOM

Jlab6opaTtopubie komiuiekchl JIKK-4 u JIKK- 2

5

Crnextporpadst APC-8 u kBapuesbiii MCI1-28 2

dortosrnexTponnsie kaccera MOPC-6 (MHO-
TOKaHAJIbHASI ONITUYECKAsl PETUCTPUPYIOTIAS 2
cuctema) s criektporpada J[DC-8

®dorosnexktponHbie kaccera MOPC-6 (MHO-
roKaHaJbHasl ONTHYECKasi pETUCTPHUPYIOIIAs 2
cucrema) s ciekrporpacda MCII-28

Hozumetp JIPI'3-02 u no3umeTp-paguoMeTp 2

MKC-05

Curnanusarop 3arpsi3HeHHOCTH 1
JlaGopaTopHasi yCTaHOBKA MO0 U3MEPEHUIO 1
Nepro/ia Mmoxypacnaia

Paguometpsl ¢ ocumsmiorpadom u nepe- 1
CUETHBIM IPUOOPOM

JlaGopaTtopHas ycranoBka YJIIT-1 1
CUMHTUUISIIMOHHBIE TPUOOPHI PA3TMYHBIX 1
THUTIOB

[lepcoHanbHbIE KOMIBIOTEPHI C YCTaHOBJICH-

HBIM TPOTPAMMHBIM KOMIUTEKCOM «Du3HrKa 2
mukpomupa (MI'Y)»

HaGopHbIe KOMITIEKTHI IS IIPOBEICHUS J1a-
O0paTOpHBIX PadoT (COCAUHUTETBHBIE MOTY- ~
JIM, ITHYPBI, KaOeJu, IepeXo/Ibl H JIp.)
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