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9.llenn n 3apaum y4eO6HON ANCLUUNNUHDI



Llenblo oceoeHusi Kypca amoMHOU (bU3UKU £8515emcsi O3HaKOMSIeHue CTYOeHTOB C
OCHOBHbIMW 3aKOHaMWN COBPEMEHHON (PU3NKM MUKPOMMPA U BO3ZMOXXHOCTAMN UX NPUMEHEHNS NP
pelleHnn 3agad, BO3HMKaLWKNX B UX nocnenyroLien npoeccnoHansHONn 4eAaTenbHOCTU.

AToMHass u3Mka nMo3BONSEeT HayuYuTb CTYAEHTOB CTPOUTb duU3nyeckme Mogenmu
npoucxoasuwero n ycrtaHaBnNuBaTb CBA3b MeXAy SBMEHUSMWU, NpuBMBaEeT MNOHUMaHWe
NPUYMHHOCNEACTBEHHOW CBA3N MeXAY SABMeHUAMU, POPMUPYET Y CTYAEHTOB NOASIMHHO Hay4yHOe
MnpoBo33peHne. Obnagas Norm4yeckorM CTPOMHOCTBIO U OMMPasiCb Ha JKCNepuMeHTarbHbIe
dakTbl, gucumninmHa «AToMHas omsnka» NorMYeckn 3aBepLuaeT Kypc obLien usmkm n, BMecte
C TeMm, sBnsieTca OCHoBOM Ana ©6onee rnyGoKoro MNOHMMaHWs MNOCMEeAyWnNX KypcoB Mo
TeopeTnyeckon omsnke n CneLKypcoB.

3adayu y4ebHoU OuCyumnuHbI:

— NU3y4HeHne KOpPnyCKynApHbIX CBOWCTB ANEKTPOMAarHMTHOIro U3Iry4eHu4d,
— O3HaKoMIleHune c pa3snutnem B3rndagoB Ha CTpoeHne aTtoma,
— U3y4deHune BOJTHOBbIX CBOWNCTB MUKpO4aCcTuU,

— 3HaKOMCTBO C OCHOBHbLIMW MOMOXEHUAMM U NPOCTENLLIMMUN 3a4a4aMn KBAHTOBOW MEXaHUKY;
— OBNafieHne HaBblkaMWn MPUMEHEHNSs METOZIOB KBaHTOBOW MeXaHUKM Ha NpuMepe atoma
BOOOPOAA;

— O3HaKOMIEeHUe C AanbHenLnM pa3BnUTMeM KBaHTOBOW TEOPUN NMPUMEHUTENBHO K

MHOIO3J1eKTPOHHbLIM aTOMaM, — OBllageHne MmeTogamMmn nccrnengoBaHuns SIBNIEHUN,

BO3HUKaOLWNX NMpU B3aMMOOENCTBUN aTOMa C ANEeKTPOMarHMTHbIM rnonem,

— 3HAaKOMCTBO C 3lileMeHTaMun C*)VI3I/IKI/I MOJ1eKyn U KOHOEeHCUPOBaAHHbLIX cpen.

10. MecTo y4ye6HOM AncumnnuHbl B cTpykType OOI: brok1, o6a3atensHasa YacTb.

B pesynbtate NpoxoXxaeHws OaHHOM AUCUMMNAMHBI Obyvarowminca OomKeH npuobpectn
3HaHUS, YMEHUS, HaBbIKM NPOGECCUOHAaNbHbLIX KOMNETEHLMIA, HeEOBXoanMbIX Ans obecneveHuns
TPYOOBbIX (DYHKLUI NPOodyeCcCcuoHanbHblX CTaHAApPTOB:

40.011 «Cneuymanuct no  Hay4HoO-UccrneaoBaTenbCKUM n ONbITHO-
KOHCTPYKTOPCKMM pa3paboTkam»

- A/01.5 «OcyuwiectBrneHme npoBedeHuss pabot no obpaboTke M aHanuM3y Hay4yHo-
TEXHUYECKON MHpOpMaLMKN N pe3ynbTaToB UCCEeLOBaHNNY;

40.104 «CneuynanmcT Nno N3MepEHUI0 NnapaMeTpoB N MoanduKkauum CBOMCTB HAaHOMaTEpPMaros U
HaHOCTPYKTYpP»

— C/01.6 «MoaepHuM3aumsa CyLLECTBYIOLNX U BHEOPEHNE HOBbIX METOAOB U 0GOpyA0BaHMS
ANs U3MEPEHUn NapameTpoB HaHOMaTepPManoB U HAHOCTPYKTYPY;

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUsA MO AucuMNUHe/MoAaynko (3HaHWUA, YMEHuS,
HaBbIKN), COOTHECEHHbIe c nnaHupyemMbimMu pe3ynbTaramm OCBOEHMUs

obpasoBaTenbLHON NporpamMmmbl (KOMNEeTEHLUAMU) U UHAUKATOPAMM UX OOCTUXKEHUA:



Kog HaseaHue komneteHumm | Kog(bl) Uugukatop(bl) MnaHupyemble pesynbTaThbl
00y4yeHns
OrllK-1 | CnocobeH npumeHsTb | OMNK-1.4 | Pewaet TUMNOBbLIE 3HaTb: MeToAbl peLleHus
GasoBble  3HaHMA B 3ajaum Cc  y4yeToMm TMNOBbIX 3agad C
obnactu OCHOBHbIX MOHATUA 1 Yy4€TOM OCHOBHbIX
husnkoMaTeMaTUHECcKnx 06LMx . MOHATUN 1 OBLMX
n (UNn) ecTecTBEHHbIX 3aKOHOMEpHOCTEW, 3aKOHOMEpPHOCTEMN
Hayk B cdepe CBOeN C(POPMYTMPOBAHHbIX B chopMynMPOBaAHHBIX B
npodoeccmnoHarnbHom pamkax GasoBkix pamMmkax 6a3oBbix
AeaATenbHOCTH Ancunnnvii ANCUUNINH
€CTEeCTBEHHbIX HayK
€CTEeCTBEHHbIX HayK
YMeTb: pewartb  TUMNOBblE
3a0a4n C y4eTOM OCHOBHbIX
NOHATUIA N 00LWMX
3aKOHOMEPHOCTEN,
chopMyNMpPOBaHHbIX B
pamMkax 6a30BbIX
ONCLMNNNH
€CTEeCTBEHHbIX HayK
BnapgeTtb: HaBblkamm
peLLeHns TUNOBbIX  3agay
c y4yeTom
OCHOBHbIX MOHATUI M 00LLMX
3aKOHOMEpPHOCTEN,
chopMynMPOBaHHLIX B
pamkax 6a3oBbIX
ANCUUNINH
€CTEeCTBEHHbIX HayK
OrlK-1.5 | YmMeeT  ucnonb3oBaTb| 3HaTb: OCHOBHbIE 3AKOHbI
3HaHNA OCHOBHbIX €CTEeCTBEHHOHAaY4HbIX
3aKOHOB JONCUMNITNH
€CTECTBEHHOHAYYHBIX | yyie1h: yononbaoBaTh 3HAHMS
Aveumnivie- B OCHOBHbIX 3aKOHOB
MpOheccroHankbHoN €CTeCTBEHHOHAYYHbIX
AEeATENbHOCTH [AVCLIMNAVH B
npodeccnoHanbHom

JeaATenbHOCTH




BrnapeTtb: HaBblkamMmu
MCMoNb30BaHUA 3HAHUA
OCHOBHBbIX 3aKOHOB

€CTEeCTBEHHOHAYYHbIX
AUCUUNNUH B
npodeccnoHasnbHon
AeaTenbHOCTH
OlK-1.6 | Bnapeet HaBblkaMu 3HaTb: MeToabl
WCNONb30BAHNA 3HAHWN | yccnenoBaHUs, COBPEMEHHbIE
0 mMeTofax KOHLLENLMW, JOCTMXKEHVS U
ncenenosanns, OrpaHUYEHst eCTECTBEHHbIX
COBPEMEHHbIX HayK Npu peLleHnH
KoHLienuusx, NpaKTUYecKnx 3aJav,
AOCTWXKEHNAX 1 CTPYKTYPUPOBaHWS
OTpaHNHEHAX €CTeCTBeHHOHAYUHOI
€CTEeCTBEHHbIX HayK WHEpOPMALIM
npu peLLeHnumn
NpakTUYecKMx 3aaay,
CTPYKTYpUpOBaHUA YMeTb: ncnonb3oBaTb 3HAHUA
€CTEeCTBEHHOHaY4YHOWN O MeTodax wuccnegoBaHus,
HcbopMaLMN COBPEMEHHbIX  KOHLIENUUSIX,
[OCTUXKEHUSX n
OrpaHMYeHUsIX eCTECTBEHHbIX
HayK npu peLleHnn
NpakTU4eCKnX 3agauv,
CTPYKTYpPMpPOBaHMS
€CTeCTBEHHOHay4YHOM
MHdopmaumm
BnapeTb: HaBblkamu
MCMNOMb30BaHUSA 3HAHWUIA O
MeToaax uccnenoBaHus,
COBPEMEHHbIX KOHLIEMNLUSX,
OOCTMXEHNSAX U OrPaHNYEHUSIX
€CTEeCTBEHHbIX HayK npu
peLLeHNN NPaKkTUYeCcKnX
3agay, CTPYKTYpMpoBaHus
€CTeCTBEHHOHay4HOW
nHdopmaummn
OrlK-2 | CnocobeH  npoBoauTb | OlK-2.1 | Boibupaet n 3HaThb: COOTBETCTBYHOLLUNE
Hay4Hble UccnenoBaHuA ncnonb3yeTt pecypchl, COBpPEMEHHbIe
dm3ndecknx oO6BLEKTOB, COOTBETCTBYIOLIME MeToaukn U oBopyaoBaHue
CUCTEM 1 MPOLECCOoB, pecypchl, ans npoBeaeHs
obpabaTtbiBaTb n COBpPEMEHHbIe 3KCMEPUMEHTANBHbIX
NpeacTasnAaTL METOAMKM 1 NCCNENoBaHNI U U3MEPEHUN
aKCNepUMEHTanbHbIe obopynosaHvie Ans VMeTh: BoIOVpaTH y
[aHHbIE npoBeneHns .
3KCnepuMeHTanbHbIX ncnonb3oBaTb

nccneaoBaHUn u
N3MepeHun

COOTBETCTBYIOLLME PECYPChI,
COBPEMEHHbIE METOOUKN W
obopynoBaHue ons
nposeneHns
3KCMepUMeHTanbHbIX
ncecnegoBaHuin U U3MepeHni




BnapeTb: HaBblkamu Bbibopa
W UCMOmNb30BaHUA

COOTBETCTBYIOLLNX PECYPCOB,
COBPEMEHHbIX METOANK U
obopyaoBaHue ans
npoBeaeHns
3KCnepuMeHTarnbHbIX
nccnegoBaHuin U U3MepeHuni

OrliK-2.2

ObpabaTbiBaeT
npeacrtasnseT
nony4YeHHble

JKCNnepnmMeHTalbHble

NaHHble
nonyyeHus
060CHOBaHHbIX
BbIBOZIOB

ans

3HaTb: cnocobbl U MeToAbl
06paboTkM 1 nNpeacTaBneHus
NONyYeHHbIX

SKCNnepmMeHTanbHbIX OaHHbIX
ana nonyyeHunsa

000CHOBaHHbIX BLIBOOOB

YmeTb: obpabaTbiBatb WU
NPeacTaBnsiTb  MOJTyYEHHbIE
3KCnepuMMeHTanbHble AaHHbIe
ans nosny4eHus
060CHOBaHHbIX BbIBOAOB

Bnapetb: HaBbIKaMM
00paboTkM 1 NpeacTaBneHus
MOJTYYEHHbIX

AKCnepmMeHTalribHble [OaHHbIX
ana nonyyeHusa

000CHOBaHHbIX BLIBOOOB

12. O6bem AucuMnnuHbl B 3a4eTHbIX eaguHunuax/yac. — 5/180.

dopma NPpoMeXyTO4YHOM aTTecTaumMm JkK3aMeH, 3a4eT

13. TpyaoeMmKocTb No BuUAam y4ebHou paboTbl

Bug yyebHomn paboTbl

TpyooemkocTb

Bcero

No cemecTpam

5 cemecTp

Ay}J,VITOprIe 3aHATUA

102

102

B TOM 4mncne:

neKkumm

34

34

npaxkTnyeckune

34

34

nabopaTopHble

34

34

rpynnoBble KOHCYNnbTauumn

16

16

CamocTodatenbHas paboTta

26

26

dopma NpomMexXyTo4HOM aTTecTaumnm —
3K3aMeH, 3a4eT

NToro:

180

180

13.1. CopepxaHue QUCLUMNIUHDI

n/n

HanmeHoBaHwue pasgena
JONCUMMNITNHbI

CopeprxaHve pasgena AUCUUNIUHBI




1. Ilekuun

11

KopnyckynsipHble
cBoucTBa

ANEeKTpOMarHnTHbIX BOJIH

MpeomeT aToMHOW PU3MKK. KpaTKUW UCTOPUYECKUIA OYepK pasBUTUSA
npeacTaBneHnn o6 aToMHOM CTPOEHWM BelleCcTBa. TennoBoe na3nyvyeHue
M npoTMBOpeYnst Krnaccudeckon puamkn. CnekTpanbHas MAOTHOCTb
TENnnoBOro usnyyeHuss abcontoTHo yepHoro Tena. Popmyna Panes -
[xmHca. Tvnote3a [MnaHka. ®oToHbl M Mx cBokcTtBa. OnbIT bBorte.
doToadhdekt n ero 3akoHbl. OObACHEHME 3akoHOB GoTO3adhdekTa C
KBaHTOBbIX No3nLUnN. YpaBHeHune ONHWTEnHa. Topmo3sHoe
PEHTrEHOBCKOE M3nyyeHne. Hamnuume KOpOTKOBOSTHOBOW —rpaHuubl
TOPMO3HOIO PEHTFEHOBCKOIo U3MNy4YeHnsi Kak AoKa3aTenbCTBO KBAHTOBOW
npupoabl ceeta. Addekt KomntoHa n ero obbsICHEHWE C KBAHTOBbIX
MO3ULINIA.

1.2

Passutne B3rnggoB Ha
CTpoeHne atoma

3aKOHOMEpPHOCTM B aTOMHbIX chekTpax. TepMbl. KoMOMHALMOHHBIN
npuHumn Putua n cnegcteme u3 Hero. MocTtosHHaa Puabepra. ®opmyna
Banbmepa. CnekTpanbHble cepum atoma Bogopoaa. Mogenb TomcoHa.
KonnyectBeHHass Teopus paccesiHus yactuu. ®opmyna Pesepdopaa.
OnbiTbl Pesepdopaa no paccesHuo -CJ4acTtuy. NnaHeTtapHas moaens
aTtomMa U knaccuyeckast husnka. JrkcnepuMeHTanbHble 3aKOHOMEPHOCTU
B aTOMHbIX crekTpax. CnekTp atoma Bogopoga. KombuHaLMOHHbIN
npyHuun PuTua. 3akoHOMEPHOCTU M3IyYeHus U Knaccudeckas dusmka.
Moctynatel bopa. Teopusa Bopa ana BogopogonofoGHbIX aTOMOB.
CnekTpanbHble cepumn atoma Bogopoaa B Teopumn bopa. OnbiTel PpaHka
n Nepua. HegoctaTkun Teopun bopa.

1.3

BonHoBble cBoWcTBa

MUKpOYacTnL,

BonHa ge bpowns. SkcnepuMeHTanbHoe NOATBEPXAEHWE rMnoTesbl Ae
Bpovna. OnuHa BonH ge Bponns. Onbitel daBuccoHa u [xepmepa.
OnbiTel ToMcoHa 1 TapTakoBckoro. OnbiThl MO AN pakUnun HENTPOHOB,
atomoB 1 Mornekyn. OcHoBHble cBonCTBa BonH Ae bponnsa. ®asosas u
rpynnoBasi ckopoctu. BonHosow nakeT n Yactuua. MHTepnpetauus BonH
ae bponns. OnbiT Bubepmana, CywknHa n PabpukaHTa.

14

OneMeHTbI KBaHTOBOW

MeXaHUKN

MoHsATMe o BonHoBoOW (byHKUMKM. CBONCTBa BOMHOBOM OYHKLMK. YCroBue
HopmupoBku. YpaBHeHue LlpeguHrepa. CTaunoHapHble COCTOSHUA.
CooTHoweHe  HeonpedeneHHocTen. Yactmua B OQHOMEpPHON
noteHuuManbHon dame. [OuckpeTHoCTb  aHeprun. [TapmoHMyeckui
ocumnnatop. lNMpoxoxaeHne YacTuubl Yepes noTeHumanbHbi Bapbep.
KBaHTOBaHne MoMeHTa wMnynbca. OpbutanbHoe W  MarHUTHoe
KBaAHTOBbIE YMCha.

15

ATOoM BOgopoaa "
BOAOPOOONOA0OHbIE
aTombl

OHepreTnyeckne YpPOBHW M BONHOBble (PYHKLUUM 3MEeKTpoHa B aToMme
Bodopoda. PacnpegeneHve nnOTHOCTU BEPOSITHOCTM B OCHOBHOM
cocTosiHuM. CnekTp uanydyeHus. MNpasuna oTbopa. OnpepgeneHve wu
obLasn xapakTepucTika BoaopoaonofobHbIX aTOMOB M CUCTEM.

SHepreTquCKme YPOBHU N CNEKTPbl aTOMOB LWEJNI0O4YHbIX MeTansoB.

1.6

MexaHundecknn "
MarHUTHLIA MOMEHTHI

artoma

CBA3b MOMEHTa WMMMyfbCa C MarHUTHbIM MOMeHTOM. OpbuTanbHbIN
MarHuUTHbIN MOMEHT anekTpoHa. MarHeToH Bopa. OnbiTbl LTepHa wu
lepnaxa. COBCTBEHHbI MarHUTHbIN MOMEHT 3mnekTpoHa. CnuH
anekTpoHa. CrnoxeHne MOMEHTOB uMMynbca. KeaHTOBOe u4ucrno
CyMMapHOro mMomeHTa. CnuH-opbuTanbHoe B3anMOAENCTBUE U TOHKas
CTPYKTypa CMEeKTPOB.

1.7

MHOroaneKTPOHHbIE
aToMbI

KBaHTOBbIE uMCria SMEKTPOHa B MHOrO3MEKTPOHHOM atome. [lpuHuwmn
Maynu. Nepuoauyeckas cuctema anemeHTtos [.1N.Mengeneesa. MNonHbIn
MOMEHT aToma. CumBonbl TepMoB. MynbTuUnneTHoCTb Tepma. NpaBuno
XyHaa. OnTuyeckne cnekTpbl. XapakTepuCTUYeCcKMe pPEHTreHOBCKME
cnekTpbl. 3akoH Moanu.

1.8

B3anmopenctene atoma
c 3NEKTPOMAarHUTHbIM
nonem

BnusHne BHELWHEro MarHUTHOrO UK 3MEeKTPUYECKOro Morfew  Ha
3HepreTnyeckre ypoBHM aTOMOB U CnekTpbl. dddekT 3eemana. A dekT
MaweHa-baka. MarHUTHblE pe30HaHCLl. ONEKTPOHHbIN NapamMarHUTHLIN
pe3oHaHc. AddekT LTapka..




1.9 O6pasoBaHue Monekyn u3 atoMoB. Tunbl XMMUYECKOW CBA3W. VIoHHas n
KOBaneHTHas cBa3n. Aguabatuyeckoe npubnmxkeHue. MIOH Monekynbl
Bogopona. Monekyna Bogopoda.  JHepreTMdeckne  COCTOSIHMSA
Monekynbl OBYXaTOMHbIX ~ Monekyn. CnoxXHble  MONeKynbl.  ONEKTPOHHbIE,
konebaTenbHble U BpallaTesibHble COCTOSIHUSI MHOTOaTOMHbIX MOJSIEKYI.
MpuHumn dpaHka-KoHgoHa. MonekynsipHble cnekTpbl. KomGrHauMoHHoe

paccesiHue.

2. MpakTnyeckue 3aHATUA

2.1 KopnyckynsipHble PeweHne 3agay no Temam: TennoBOe MW3MydeHWe; KOPMYCKynsipHble
CBOWNCTBaA cBOWCTBA ANEeKTPOMarHMTHOro U3ny4YeHu4.
3NEeKTPOMAarHUTHbIX BOJSIH

2.2 Pa3BuTMe B3rMsi4OB  Ha PelweHune 3agay no temam: paccesHue vactuy; opmyna Pesepdopaa;
CTpOEHMe aToma BogopogonoaobHele cuctemsl; popmyna banbmepa.

2.3 BonHoBble ceBoncTBal| PeweHne 3agay no Temam: BonHbl Ae bponns; cooTHoweHue
MUKpOYACTML HeonpeaeneHHocTel en3eHbepra;

2.4 PelweHne 3agady no Ttemam: YypaBHeHue LlpeauHrepa; vactvua B
OneMeHTbl  KBAHTOBOW | MpsMOYrofbHOW MOTEHUMAnNbHON fIME; MPOXOXAEHWE 4YacTulibl vepes
MEXaHUKN 6apbep; KBaHTOBOMEXaHU4YeCcK/e onepaTopsi.

25 ATOM Bogopoaa n| Pewenne 3agady no Temam: ypaBHeHue LUlpeamHrepa B cnyvae
BO}:I,OpO,D,OI'IO}J,O6HbIe LEeHTpanbHO-CUMMETPUYHOIro nosnd; atom sogopoaa.
aToMmbl

2.7 MHOroaneKTpoHHbIe PelueHve 3agay no TeMam: COCTOSIHUSI SF1EKTPOHOB B aTOMe
aTtombl

2.8 Bsaumogeictene artoma | PelueHve 3agad no temMam: MarHuTHble CBOMCTBA aToma; adpexT
C  9NeKTpOMarHUTHbIM | 3eemana.
nonem

3. llabopaTopHble paboThbl
31 NaGopatopHaa pabota 1. [udpakuma peHTreHOBCKUX Nydei Ha
TPEXMEPHON KpUCTanNn4eckon peluéTtke. PacyéT nayarpamm.
BonHosele CBOWUCTBA| [NabopaTopHas paboTta 2. [dudpakums peHTreHOBCKUX nyyen Ha
MUKpOYacTuL, nonukpuctannax. Pac4yért peHTreHorpaMmm U3BeCTHbIX 06pa3LoB.
3.2 JlaGopatopHas pabota 3. JOnNeKTpoHHOe CTpoeHMe aTOMOB.
PeHTreHoBCKMe Nyyun 1 Ux CNekTpbl.
JlaGopatopHasa pabota 4. WpeHTndukauua das. Pacuér
MHOroaneKkTpoHHble AndpaktorpaMmm HEU3BECTHbIX a3 M ux uageHTMduKauma ¢
aToMbl nomoLlbo 6a3bl gaHHbIxX ICDD.

13.2. Tembl (pa3aenbl) AUCUUNIMHBI U BUAbI 3aHATUN

Ne | HaumeHoBaHue Buapl 3aHATUIN (KONWMYECTBO YacoB)
n/ | Tembl
n (pasnena) n MpakTuyeckue |JlabopaTtopHsle | 'pynnoBblie | CamocTosiTens- | KoHT- | Bcero
eKkumm i}
AVCLANTH KOHCyInbTa Has paboTa ponb
uun
KopnyckynspHble
cBoOKCTBa
1 4 4 2 2 4
ANEeKTPOMAarHUTHbIX 16
BOJIH
5 Passutne B3rnspos 4 10 4 4 6
Ha CTpoeHue aTtoma 28
3 BonHoBble cBoONCTBA 4 4 16 > 4
MUKPOYaCTULY 30




OnemeHThI
4 |KBAHTOBOW 4 4 2 4 4 18
MeXaHUKU

ATom Bogopoaa u
5 |BogopoaononoOHbie 4 4 2 4 4 18
aTombl

MexaHundeckun
6 U MarHUTHbIN 4 2 2 4 12
MOMEHTbI aToMa

MHOFOSJ’IGKTpOHHbIe
aATOMbl 32

B3anmopewncteune
aTtoma c 18
3NEeKTPOMarHUTHLIM
nonem

9 |Monekynbl 2 2 2 2 8

Wtoro: 34 34 34 16 26 36 180

14. MeToaun4yeckue ykasaHus onsi o6yyarowmxcsi No 0CBOEHUI0 AUCLUNIIUHBI

M3ydyeHne gucumnnumHbl «ATOMHaa duamka» npegycMaTtpmBaeT OCyLECTBrEHNE ydebHon
AeATenbHOCTN, CcocTosWwen K3 OBYX 4acTen: oOydeHua CTyOeHTOB npenogasBatensamMui WU
CaMOCTOATENbHOM Y4eOHON OEeATENbHOCTU CTYAEHTOB NO U3YYEHUIO ANCUUMNIINHBI.

B yyebHOM npouecce ucnonb3yloTcsa cnegywowme obpasoBaTtesnbHble TexHonoruu. o
obpasoBaTtenbHbIM  pOpMaM: feKuuun; rMpakTUyeckme 3aHATUA; nabopaTopHble 3aHATUS;
rpynnoBble KOHCYIbTauun; camoctosTeNbHas paboTa; KOHTposb. [1o npeobnagatowmm meTogam
N npuemam obydeHnsa: 0O bACHUTESNbHO-UIOCTPaTMBHbIE (0OBbSACHEHNE, MOKa3— AeMOHCTpauns
y4yebHOro matepuana un gp.); aktTuBHble (aHanu3 yd4ebHON 1 Hay4yHOW nNuTepaTypbl, COCTaBneHne
CXeM W Ap.) U NHTEpaKTUBHbIE, B TOM 4YuUCrie U rpynnoBble (B3aMMHOe oby4veHue B dhopme
NnoaroTOBKU N OOCYXAEHUS A0KNagoB); MH(POPMALMOHHBIE; KOMMbIOTEPHbIE; MYNbTUMEAUNHbIE
(pabota C canTamu akagemMudecknx CTPYKTYp, HayyYyHouccnenoBaTesnbCKUX OpraHu3auunn,
AMEKTPOHHbLIX BrnbnmnoTek n Ap., paspaboTka npeseHTauum, coobleHnin 1 ooknagos, padoTta ¢
3MEKTPOHHbLIMK 0ByYalLWMMK NporpaMmMamMmu u T.n.).

lMoaroToBka K NnekunsimM ABASIETCH OAHUM U3 BUOOB CaMOCTOSATENbHOW paboThl CTYAEHTOB.
Utobbl xopowo oBnagetb Yy4YebHbIM MaTepuanom, HeobxoaMmo BblpaboTaTb HaBbIKU
npaBuIIbHON 1 NaHomMepHon paboTbl. [epea Ha4anoM NEKUNOHHbIX 3aHATUIN HA40 NPOCMOTPETL
BCe, 4YTO ObINO caenaHo B npeablgywunn pas. 3TO MNO3BOSIUT COCPEAOTOYMTb BHUMaHWE W
BOCCTAHOBUTb B MaMATU YXXe UMeKLMecs 3HaHUA No gaHHoMy npegmeTy. Kpome Toro, Takom
MeTO MOMOXET JyyLle 3anoMHUTb Kak cTapoe, Tak 1 HOBOoeE, YriyouT NOHUMaHWe Toro u apyroro,
TaKk Kak nNpu 3TOM YCTaHaBMNMBAKOTCHA CBA3M HOBOrO CO CTapbiM, YTO SABNSAETCA HE TOMbKO
obs13aTenbHbIM, HO U OCHOBHbLIM YCIOBMEM rMyBOKOro oBrageHnsa matepmanom. Yem getanoHee
n3yyaemoe accoummpyeTcsi C U3BECTHbIM paHee, TEM NPOYHEE COXPaHAETCsa B NaMATh 1 BbicTpee
BCNOMHWTb, KOraa TpebyeTcs.

Mpuctynasa K W3y4eHMI0 HOBOrO MaTtepuana, HeobxogumMo CocpefoTounTbCs, T.e.
CKOHLIEHTPUPOBaTb BHUMAHME N HE OTBIEKATbCS OT BbINOSTHAEMON paboThl, MOMHS, YTO XenaHune
3aNOMHUTb SABMSETCS rapaHTUen ycnewHon paboTbl, OTCYTCTBME e BOMW K 3anOMWHaHUIO
CHWXaeT adpdeKT BOCNPUATUS.




CnepnyeT NOMHUTbL O TOM, YTO Yepes NEKUUIo nepeaaeTcs He TONbKO CUCTEMAaTU3UPOBAHHbIN
TEOpeTUYecKMn MaTepuasn, HO U MOCTMraeTcs MeToAMKa Hay4yHOro MCCnefoBaHUs U yMeHue
camocTosiTeENbHO paboTaTb, aHanM3npoBaTb Pa3fMYHOIO poaa sIBNEeHUsI.

3anncebiBaTb Ha NeKUMn HeobXoAMMO rMaBHOE, He CTPEMSICb 3adhMKCUMpOBaThL BCe CrOBO B
cnoBo. BbiGpaTh e rnaBHoe 6e3 NOHMMaHUs npegMeTa HEBO3MOXHO. Hanunune cob6CTBEHHOrO
KOHCMeKTa JeKkuui No3BOSsieT elle pa3 03HaKOMWUTbCH, MpodymaTtb, pa3obpaTbCsi B HOBOM
maTepuare, Tak kKak HeJOCTaTOYHO XOPOLLO NOHATbIE BO BPEMS NTEKLMMN NONIOXKEHNSI MOTYT ObITb
BOCCTaHOBIIEHbI B MaMsiTU, COMOCTaBMEHblI C APYrMMU, OOAyMaHbl, OOMOJSIHEHbI, YSICHEHbI U
pacLUMpeHbl C NOMOLLBIO y4eGHOM NuTepaTypbl. 3anmcy SBRASOTCS NOCOOUSMU ANsi NOBTOPEHMS,
AaloT BO3MOXHOCTb OXBaTUTb COAEPXKaHME NEKUUN 1N BCero Kypca B Lenom. MNpu 3ToM XopoLuo
oBnageTb coaepXaHneM nekumm — aTo:

- 3HaTb TeMy;,

- NOHWMAaTb 3HAaYeHNe N BaXHOCTb ee B JaHHOM KypcCe;

- YeTKO NpeacTaBnsAaTb MNaH;

- YMeTb BblAENUTb OCHOBHOE, MMaBHOE;

- YCBOMWTb 3Ha4YeHMe NPUMEPOB N UNIHCTPALUN;

- cBfi3aTb BHOBb MOJSIyYEHHble CBeAEHWs O npeaMeTe WN SBMEHUU C  yXe
NMELNMUCS; - NPEACTaBNSATb BO3MOXHOCTb U HEOBXOANMOCTb MPUMEHEHNS NOSNYYEHHbIX
cBeOeHun.

CyuiecTByeT HECKONbKO ObLLMX NpaBui paboTbl Ha NEKUNN:

- IeKuun no Kaxgomy npegmety 3anucbiBaTb yoobHee B oTAerNbHbIX TeTpagsx,
OCTaBMsAs WMPOKME NONSA ANs NOMETOK;

- K MPOCNyLUIMBAHMIO NEKUMI creayeT roTOBUTLCS, YTO NO3BOMMT B NPOLIECCE NEKL MM
OTAENUTb FMaBHOE OT BTOPOCTENEHHOrO;

- neKuun HeobxoaMmo 3anucbiBaTb C CaMOro Hayana, Tak Kak OHO 4acTo ObiBaeT
KNOYOM KO BCEN TEME;

- TaK Kak JOCMOBHO 3anucaTb NEeKUM HEBO3MOXHO, TO HEOBXOAMMO B KOHCMEKTE
oTpaxaTb: (POpMYyrsibl, ONpeAeneHnsi, CXeMbl, TPYAHbIE MeCTa, MbICIK, NPUMepbI, (hakTbl 1
MOMOXEHMUST OT KOTOPbIX 3aBUCUT MOHWMAaHWE [MaBHOTO, HOBOE W HEe3HaKOMOE,
HeonybnMKoBaHHbIE AaHHble, MaTepuan OTCyTCTBYHOLMIA B y4ebHMKax U T.0.;

- 3anucbiBaTb HAJO CXKaTo;
- BO BpeMsi NNEKLMN BaXKHO HENPEPBLIBHO COXPaHATb paboyyto yCTaHOBKY, YMCTBEHHYHO
aKTMBHOCTb.

N3yyeHne TeopeTnyeckoro matepuana B JaHHOM Kypce He OrpaHnYMBaeTCsa NOArOTOBKOM K
nekumsam u paboTton Ha AaHHOM BuAE 3aHATUKW. JlekuMOoHHas 4YacTb Kypca OpraHm4ecku
B3aMMOCBSI3aHa C MHbIMW Buaamu paboT: HanncaHnem pedepaToB, y4acTmeM B NlabopaTopHbIX
3aHATUSAX, NOATOTOBKOM M COayen dK3aMeHa Mo AUCLMNIMHE, B CTPYKTYpe KOTOpbIX TaKkxke
GonbLIoe 3Ha4YeHne nmeeT caMocTosaTernbHasa paboTa CTyaeHTa.

CamocTosTenbHasa paboTta obyvatowmxcsa Hapsay C ayaAMTOPHOW NpeAacTaBnseT OAaHy M3
dopm yyebBHOro npouecca M SBNSETCA CYLWECTBEHHOW €e 4acTbik, 4YTO Haubonee SpKo
npeacraBneHo B npouecce noarotoBkn ©OakanaBpoB. [locnegHee o6yCcnoBneHO Tem, 4TO
camocTosnTenbHasi paboTta npegHasHaveHa Onsi POPMUPOBAHUSA HaBbLIKOB CaMOCTOATENbHOM
paboTbl kak BooOLWE, Tak U B y4eOHOW, Hay4YHOW AeATenbHOCTH, (hOpMUPOBaHME U pas3BUTME



CnocobHOCTN nNpuHMMaTb Ha cebsi OTBETCTBEHHOCTb, CAMOCTOSTENbHO pelwaTtb npobnemy,
HaxoaMTb KOHCTPYKTUBHbIE PELUEHMS, BbIXOS, U3 KPU3NCHOW CUTyaummn 1 T.4.

CamocTosaTenbHas pabota oopMMpyeT CamMoCTOATENbHOCTb HE TOSbKO Kak COBOKYMHOCTb
YMEHWIA N HaBbIKOB, HO M KaK YepTy XapakTepa, UrpaoLLyto CyLLeCTBEHHYO pOfb B CTPYKType
MIMYHOCTM  COBPEMEHHOrO cneumanucta Bbicwen kBanudukaumm. OHa  BOCNUTbIBAET
CaMOCTOATENBHOCTb Kak YepTy XxapakTepa. Hukakve 3HaHus1, MOnyYeHHble Ha YPOBHE NaCCUBHOTO
BOCMNPUATUSA, HEe CcTaBlime 06bekToOM COBCTBEHHOM YMCTBEHHOW WM NpakTMyeckon paboTbl, He
MOTYT CYATaATbCA NOASIMHHBIM AOCTOSIHUEM YErOBEKa.

[aBass BO3MOXHOCTb paclwmpsaTb M oborawiatb 3HaHUS, YMEHUs No MHAMBMAYalbHbIM
HanpasneHusM, camocTosATenbHasi paboTta obyyatoLlerocst No3BonsAeT co3gaTtb pa3HOCTOPOHHUX
cneumanucToB. B npouecce camocTtoATensHon paboTbl pa3BMBaOT TBOPYECKME BO3MOXHOCTU
obyu4atoLerocsi, npyM 3TOM caMocTosTenbHas paboTa 3aBepluaeT 3agadn BCceX BUOOB y4ebHoM
paboTbl.

CamocTosaTenbHas pabota - 310 nnaHupyemas paboTta obyyarowmxcs, BbinonHAemMasi no
3aZlaHvIoO U NMpU METOAMYECKOM PYKOBOACTBE npenogasaTtens, HO 6e3 ero HenocpenCTBEHHOMO
yyactus. [Npenogasatenb, BedylMiA 3aHATUSA, OpraHuM3yeT, HanpaBnsieT CaMOCTOATESbHYHO
paboTy obyyaromxcs U okasbiBaeT MM Heobxoaumyto nomollb. OgHaKko CamMOCTOATENBHOCTb
obyuvaroLmnxcs OomKHa NpeBbIwaTh 06beM paboTbl, KOHTPONMPYEMOK NpenoaaBaTenemM paboTsl,
N UMeTb B CBOEN OCHOBE MHAUBMAYaNbHY0 MOTUBALMIO OBYyYaloLErocs no nosly4eHuo 3HaHun,
HeobXoaMMBbIX U OOCTaTOYHbIX Ans Byayuien npodeccuoHanbHOM AesaTenbHOCTU B 3BpaHHOM
chepe. lMNMpenogaBaTens Npu HEOBXOOMMOCTM MOXET OKa3blBaTb COAENCTBME B BbipaboTke u
KOppPEeKLMM [OaHHOW MOTMBALMMK, nexawen B OCHOBE MNOCTPOEHUS CaMOCTOATENbHOM
AeaTenbHOCTM obyyatoLeroca no U3y4eHuo ANCUUNINHDI, NONYYEeHUIO HEOBXOOUMbIX 3HAHUI U
HaBbIKOB.

MonyyeHne obpasoBaHus npegnonaraeT obyyeHne peLueHnto 3agay onpeaeneHHon cgepsbl
pearenbHoctn. OgHako, Kak 6bl XOpoLo He 0By4anncb CTyAeHTbl cnocobam pelleHns 3agad B
ayantopumn, coopMmnpoBaTb CpeacTBa NPakTUYECKOM AeATENbHOCTN HE YAACTCS, TaK Kak Kaxablv
cnyyam nNpakTMKM 0cobbIl M ana  ero  pelweHust crnegyet  Bblpabotatb  0coObin
npodeccrmoHarnbHbI CTUMNb MbILLNEHMS.

OcHoBon camoCToATENbHON pPaboTbl CMAYXWUT Hay4YHO-TEOPETUYECKUI KypC, KOMMIIEKC
nosly4eHHbIX obyyarowmmea 3HaHnn. OCHOBHOMW, Hanboree 3KOHOMUYHOM (POPMON NOSTyYEHUS U
YCBOEHUS MHGOPMauMn, TEOpPeTUYECKUX 3HAHWA B By3e SBMSETCA NeKuus, no3sBonstowas
BOCMPUHATb 3HAYUTESNBbHYKO CYMMY OCHOBHbIX 3HAHUI M MNOTOMY CMOCOBCTBYIOLWAS NOBLILEHUIO
NPOAYKTUBHOCTM BCEX Apyrux popm yyebHoro Tpyaa.

PesynbTaT 06yyeHUs n camocTosATenbHon paboTkl obyyatoLleroca npegnonaraet Hannyve
crneyroLwmnx CoOCTaBNALLMX:

- MOHMMaHMe MeTOA0SIOMMYECKUX OCHOB MOCTPOEHMS U3yHaeMbIX 3HAHWIA;

- BblA€eHmne rmaBHbIX CTPYKTYP y4ebHOro Kypca;

- bopmmpoBaHme cpeacTB BbipaXXeHus B 4aHHOM obnacTu;

- MOCTPOEHME METOAMK pELLEHNS 3a4ay U opueHTaummn B npobnemax (cutyaumsx).

CamocTosaTenbHasa pabota oby4varowmnxcsa npu nayvyeHmm «AToMHasa uamnka» BKovaeT B cebs:
noaroToBKY M yvyacTve B M3YYEHUU TEOPETUYECKOM YacTu Kypca, pelleHve 3agad, 3afaHHbIX
npenogaBaTenieM Ha NPaKTUYeCKUX 3aHATUSX, BbINONHEHNe nabopaTopHbIX paboT, NoAroToBKY K
9K3aMeHy.

CamocTosaTenbHaa paboTa CTydeHTa NpU U3yYeHUU AUCUMMNNHBbI «ATOMHasa duanka»
BKNto4aeT B cebs:
N3y4yeHne TeopeTnYeCcKomn YacTu Kypca — 8 yacos



pelleHne 3agad - 8 yacos

NoAroTOBKY K TabopaToOpHbIM 3aHATUSM — 2 Yaca HanucaHue

0oTYyeTOoB No flabopaTopHbIM paboTam — 4 yaca NnoAroToBKy K 3a4eTy
— 2 Yaca NoAroToBKY K aK3aMeHy

— 2 y4aca

NUTOro — 26 yacos

15. MepeyeHb OCHOBHOW M AOMOJSIHUTENBLHOW NUTepaTypbl, PECypCOB WHTEPHeT,

Heob6XxoaUMbIX AN OCBOEHUA AUCLUUNIINHDI

a) OCHOBHasi nuTepaTypa:

Ne
NCTOYHMK
n/n
1. |CuByxuH [.B. O6wwmi kypc dumsunkn. ATomHas n sgepHas dumsuka. Y.1. AtomHas dwusuka / O.B.
CuByxuH - M.: Hayka, 1986. — 416 c.
2. |Wpopoe N.E. AToMHas n saepHas dusnka. CoopHuk 3«JlaHby», 2002. - 288 c. agad / N.E. Vpogos.
- CIM6. : Usp-Bo
3. |®agpees M.A., YynpyHos E.B. llekunn no atomHon chunsmnke/ M.A.®apaees,
E.B.YynpyHoBM.:®usmatnuT,2008.-612 c. -

0) gononHuTenbHasa nuTepartypa:

Ne n/n NcTOUHMK

4. |lWWnonbcknin 3.B. ATomHas dmauka (B 2(T1.1), 438 c. (1.2). -x T.) / 3.B. WUnonbckmn — M.: Hayka,
1984. — 552 c.

5. |MartBeeB A.H. ATomHas cpumsuka. / A.H. MateBees — M.: Bbicw. wk., 1989. — 439 c.

6. |CaBenbes WN.B. Kypc obwen dusnkun. KH.5 — M.: Hayka, 1998. — 368 c.

7. |Tpodmmoa T./. OnTuka n atomHas dusmka: 3aM.: Beicw. wk., 1999. —287 c.  KoHbI, NpobneMbl,
gagaum / T.U. Tpocdmmosa —

8. |HaBbipoB A.C9775-3809-1. . KBaHTOoBasa mexaHuka. / A.C. asbigos — BXV, 2016. — 704 c.. —
ISBN 978-5-

9. |[Wpopoe W.E. KsaHToBasi pusmka. OcHoBHble 3akoHbl 2013. — 257 ¢. — M.: BUUHOM. JTabopaTtopus
BHAHWMN,

10. MenewwnHa A.M. KpaTkuin KypC KBAHTOBOW MEXaHMKN N KBAHTOBOW CTaTUCTUKN BopoHexckun
rocygapcTBeHHbIn yHuBepcuteT, 2004. — 272 c. — BopoHex:

B) WHQOPMALMNOHHbIE 3NEKTPOHHO-0Opa3oBaTenbHbIE pecypcbl

WUHTEPHET)*:
Ne n/n Pecypc
11. | http://www.lib.vsu.ru — 3oHanbHasa Hay4yHas Gubnunoteka BI'Y
12. |http://www.moodle.vsu.ru
13. |https://e.lanbook.com — O3BC «JlaHb»
14. | https://biblioclub.ru — 3BC «YHuBepcuTeTCckas GubnmoTeka oHNanH»
15. |www.iprbookshop.ru — 3bC «IPRbooks»
16. | https://elibrary.ru — HayyHas anekTpoHHas 6ubnunoTteka

16. NMepeyveHb y4ebHO-MeTOQUYECKOrO 0becnevyeHns Ansa CaMOCTOATeNIbHOMN paboThl

(otbmumanbHble pecypcbl


https://lanbook.com/
https://lanbook.com/
https://lanbook.com/
https://lanbook.com/
https://biblioclub.ru/
https://biblioclub.ru/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
https://elibrary.ru/

Ne n/n NcTouyHuK

17. |PygHeB E.B., TepHoBas B.E. 3agaun no ¢onanke aToMOB 1 aTOMHbIX sIBNeHUA. YacTb
1..BBefeHne B aToMHyto puauky.- Boponex: NspgaTtenbckuii gom BIY. - 2015.- 26 c.

18. |PygHeB E.B., TepHoBas B.E. 3agaun no gpusnke atomoB AnekTpoHHasi 060r104ka aTOMOB. -
BopoHex: N3gaTtenbckuin gom BI'Y. n atoMHbIx asneHun. Yactb 2. - 2015.- 23 c.

17. Obpa3oBaTesfibHble TEXHONOrMU, WUCNONb3yeMble Npu peanu3auum Yy4ebHOM
OUCUMNINHBLI, BKIOYas [AUCTaHLUMOHHbIe oOpasoBaTtenbHble TexHonorum (AOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 0bGy4YeHue):

B yyebGHOM npouecce wucnonb3yTCcAa cneaywowmne obpasoBaTenbHble TexHonoruu. [lo
obpasoBaTtenbHbiM (bopmMaM: NeKUMW, NpaKTUYeCKne 3aHATus, nabopaTopHble paboThl,
rpynnoBble  KOHCynbTauuu, camocTosTenbHas paboTa, KOHTpOsbHble paboTtbl. [lo
npeobnagarowmum mMetogam UK npuemam  obydeHusi: OOBACHUTENBbHO-UNMCTPATUBHBIE
(o6bACHeHne, nokas—aeMoHCTpauus y4edbHoro matepuana n ap.); aktTmeHble (aHanms3 y4ebHoun u
Hay4YHOM NUTepaTypbl, pelleHne 3agavy u Ap.) U MHTepakTUBHbIE, B TOM YuCfe W rpynnoBble
(B3aMmHOe obyyeHMe B GpopMe MOAroTOoBKM U OBGCYXOAEHUS LOKNaaoB); MHAPOPMALMNOHHLIE,
KOMMNbIOTEPHbIE;  MynbTUMegunHble (paboTa € canWTaMum  akageMuUyeckux  CTPYKTYp,
Hay4YHoMCCneaoBaTeNbCKUX OpraHu3auui, 3nekTPOHHbIX Oubnunotek u  gp., paspaboTka
npeseHTaummn, coodLLeHNI N JOKNaaoB, paboTa ¢ aNEeKTPOHHbIMI 0ByYaoLWmMMK nporpaMmmMamm u
T.M.).

18. MaTepuanbHoO-TeXHU4Yeckoe obecneyeHne AUCLUMNIIUHbBI:

Ana npoBefeHNA KOMMbIOTEPHbIX JEKUMOHHbBIX OEMOHCTpaunin, nokasa pPUCYHKOB U
rpadukoB TpebyeTcs NepcoHanbHbI KOMNbIOTEP, MYNIbTUMEANNHBIN NPOEKTOP U SKPaH.

Mpwn npoBeaeHnn nabopaTopHbIX 3aHATUN UCMOSL3YTCA PEHTTEHOBCKUIM OMdpPaKTOMETP
PagwnaH [1P-02 n peHTtreHoBckui cnektpomeTp CYP — 01 PeHowm.

Peanunzauus gucumnnuHbl ¢ NPUMEHEHNEM SMNEKTPOHHOIMO OBY4YEeHMST U OUCTaAHLMOHHbIX
obGpasoBaTenbHbIX  TEXHOMOIMIA  OCYLLECTBNSieTC  4epe3  obpasoBaTesnbHbI  nopTan
"ONeKTPOHHLIN YHUBEpcUTeT BIY".

19. OueHoO4YHbIEe cpeacTBa ANA MPOBeAEHUS TEeKyLerW U NPOMEeXyTOYHOM aTTecTtauumn

MopsgoK OLEeHKM OCBOeHMs1 obyvarwmumucs yd4eGHOro maTtepuana onpegensiercs

coaepXXaHmem cnegyrwmx pasgenos oUCUUMITUHBIL

Kog " MnaHnpyemble pesynbTaThl 06yyeHus1| Atansbl o0C
coaepxaHue (Noka3aTenu OOCTWXEHWsI 3a4aHHOTO YpOoBHS | hOPMMPOBaHMS (cpencTBa
KOMMeTeHL MK OCBOEHMS KOMNETEHLMM NOCPEACTBOM KomneTeHuun OLUeHUBaHWs)
(unv ee YacTH) | hOPMMPOBaHUS 3HAHUI, YMEHUI, HABBLIKOB) (paspensl (Tembl)

AVNCLMNIWHBI hi

MOZyNs N UX

HanMeHoBaHue)




OrK-1

3HaThb:

- OCHOBHbI€ OlbITHbIE CpaKTbI,
NOoCIy>XuBLUMe TOJIHKOM K CO34aHUIO
KBaHTOBOW TEOPUN YMETb.

- NPUMEHATb NOoJTyYeHHbIe 3HaHUA Npu
peweHnn KOHKPEeTHbIX 3agay.

KopnyckynspHble
cBOMNCTBaA
ANEKTPOMAarHUTHbIX
BOJTH

YCTHbIN onpoc,
KOHTpOnbHas
paborTa,

3HaTb:
- aTanbl CTaHOBMEHMS COBPEMEHHOM
(p13MKM aTOMOB yMETb:!

- NPUMEHATb NOoJTyYeHHbIe 3HaHUA Npu
peweHnn KOHKpEeTHbIX 3agay.

Pas3Butune B3rnagoB Ha
CTPOEHNe aToma.
BonHoBkle cBoKCcTBa
MUKpOYacTmL

YCTHbIN onpoc,
KOHTpOsbHas
paboTa, nab.
paboThl 1, 2,

3HaTb:

- OCHOBHbIE NpeACcTaBneHus
COBPEMEHHON (OU3NKN aTOMOB M aTOMHbIX
ABNEHUNA YMETb: YMEeTb:

- NPUMEHATb NOMYyYEHHbIE 3HAHKSA
NpY PeLLIEHUN KOHKPETHBIX 3afay.
Brnajetb:

-HaBbIKaMW UCMONb30BaHWs
MaTeMaTM4eckoro annapara aToOMHOM
hU3MKM Ons peLleHns NPoCTbIX
KBaHTOBOMEXaHWUYECKNX 3aau..

OneMeHTbl KBaHTOBOW
MEXaHUKN.

Atom Bopgopoaa u
BOAOPOAONOA00HbIE
aToMbl.
MexaHunyeckun n
MarHuUTHbIA MOMEHTbI
atoma.
MHOroaneKkTpoHHble
aToMbl.
B3anmopencrteue
atoma c
3NEKTPOMarHMTHbIM
nonem.

YCTHbIN onpoc,
KOHTpOnbHas
paboTa, nab.
paboTbl 3, 4,

Monekynbl
OllK-2 3HaThb: KopnyckynspHble YCTHbIN onpoc,
- OCHOBHbI€E OMbITHbIE aKTbl, MOCAYXMBLUME | CBOMCTBA KOHTpOnbHasA
TOMYKOM K CO30aHMI0 KBaHTOBOM Teopum 3MEKTPOMArHUTHbIX pabora,
BOSH

yMeTb!

- IPUMEHATb NOoJNTy4YeHHble 3HaHUA Npu
peleHnn KOHKPETHbIX 3aaad.

3HaTb!

PasBuTtune B3rnagoB Ha

YCTHbIN onpoc,

- aTanbl CTAaHOBIIEHUS1 COBPEMEHHOM CTPOEHNE aroma. KOHTPOMbHaA
BornHoBble cBONCTBa paboTta,nab.
PU3NKM aTOMOB YMETh:
MUKpOYacTmL paboTbl 1, 2,
- NPUMEHATb NOMNyYeHHbIE 3HaHMS NpU
pELLUEHNN KOHKPETHbIX 3agau.
3HaTb: 3nemeHThI YCTHbIN onpoc,

- OCHOBHbIE NpeACcTaBneHUs
COBPEMEHHON (PU3NKN aTOMOB U aTOMHbIX
ABNEHUNA YMETb: YMEeTb:

- NPUMEHSATb NOMNYYEHHbIE 3HAHWS
Npy PeLLIEHUN KOHKPETHbIX 3afay.
BMageTb:

-HaBblKamu UCMOMb30BaHUs
mMaTeMaTn4eckoro annapara aToOMHOM
hu13MKM Ona peleHns NPocTbIX
KBaHTOBOMEXaHW4YeCcKuX 3agau..

KBAHTOBOWN MEXaHMUKN.
ATom Bogopoaa 1
BOAOpPOAONOA00HbIE
aTtoMmbl.
MexaHu4yecknin n
MarHUTHbIA MOMEHTbI
aTroma.
MHOroanekTpoHHble
aTtoMmbl.
B3aumopencteue
atoma ¢
3NEKTPOMAarH1MTHbIM
nonem.

KOHTpOsbHas
paboTa, nab.
paboTbl 3, 4,




Monekynebl

MpomexyTouyHasa aTTecTauus Komnnekt KUM

20 TunoBble OLUEHOYHbIE cpeacTBA U MeToAMYECKMEe MaTepuanbl, onpegensioLlme
npouenypbl OLeHUBaHUA

20.1 TeKyLiMN KOHTPONb YyCNEeBaeMoCTHn

TekyWwuin KOHTPOMNb YCNEeBAeMOCTW MO AWCUUMIIMHE OCYLLECTBISAETCA C MOMOLLbIO
CrneayLmMX OLEHOYHbIX CPeACTB: KOHTPOMbHbIE paboThl, OTYETHI O BbINOIHEHMM NTABOPATOPHbIX
pabor.

I'Iepequb TeéM KOHTPOJIbHbIX pa60T

KoHTponbHas paboTta 1. KopnyckynspHble CBOMCTBA 3M1EKTPOMarHUTHbIX BOMH. KOHTponbHasa
paboTa 2. Pa3BuTne B3rnsiAoB Ha CTpOeHWe atoma. BonHoBLIE CBOMCTBA MUKPOYACTUL.
KoHTponbHas paboTta 3. OnemMeHTbl KBAHTOBOM MexaHuK1. ATOM Bogopoaa u
BOAoOpoAonoaobHble atoMbl. MHOroanekTpoHHbIE aToMbl. B3anmogencreme atoma ¢
3MEKTPOMArHUTHbIM MONeEM.

Mepe4vyeHb TeM nabopaTopHbIX padoT

JTabopaTopHasa paboTa 1. Andpakumns peHTreHOBCKNX JNTyYen Ha TPEXMEPHOWN KpUCTaNIn4ecKom
pewéTke. PacyéT nayarpamm.

JTabopaTopHas pabota 2. Odudpakums PEeHTTeHOBCKMX Nyyen Ha nonukpuctannax. Pacuér
PEeHTreHorpamMmm M3BeCTHbIX 00pas3LoB.

JTabopaTopHas paboTta 3. DNeKTPOHHOE CTPOEHNE aTOMOB. PEHTIEHOBCKME NyYn U UX CNEKTPBI.
INNabopatopHas paboTta 4. geHTudukaums ¢as. PacyéTr gudpakrorpaMm HEN3BECTHbIX ¢ha3 u
X naeHTudmrkaumus ¢ nomoLbio 6a3sbl gaHHbix ICDD.



[lnsi TEeKyLLEero KOHTPOIS yCrneBaeMOCTN UCMONb3YHTCH a) YCTHbI ONPOC, KOHTPOSIbHbIE
paboTbl, HA OCHOBE KOTOPbIX BbiCTaBNSETCSA NpeaBapuTenbHas oueHka

omjsiu4yHo/xopouwo/ydosnemeopumernibHo/HeydosnemeopumesibHo, 6) oT4eTbl O XoAe

BbINOSTHEHMS NabopaTopHbIX paboT, HA OCHOBE KOTOPbIX BbICTaBNSAETCA NpeaBapuTenbHas

OLleHKa 3a4YmeHo/He3a4ymeHo

YpoBeHb Wkana
cchopmmposa
KpuTepumn oueHMBaHUA KOMNETEHUUN HHOCTK npeABapuTEnbHbI X
KOMMNeTeHunin OLleHOK

OOyuvalowminca B NOMHOM Mepe BriageeT MNOHSATUNHBIM
annapatoMm [aHHOW obnactn Hayku (TEOPeTUYECKUMM | MopbileHHbI OmAuYHo
OCHOBaMW OUCUMMINHBI), CNocobeH WNCTpUpoBaTh i ypoBeHb
OTBET npumepamu, akTamu, AaHHbIMU  Hay4YHbIX
nccnegoBaHU, NPUMEHATb TEOopeTUYecKue 3HaHuS npwu
peLleHnn 3agad
OObyuatowminca BnageeTt NOHATURHBIM annapaTomM AaHHON
obnactn HayKku (TeopeTnyeckumm ocHoBaMu BasoBbii Xopouwio
ANCUMNANHBI), OONYyCKaeT He3HaduTenbHble OWnOKM npu YPOBEHb
peLleHnn 3agad
Ob6yvatowminca Bnageet 4YacTuYHO  TeopeTudeckumu| [loporoBbin YdoenemeopumersibHO
OCHOBaMW OUCLMNNUHBI, hparMeHTapHoO cnocobeH pelaTtb YpOBEHb
3agayv
HeynosneTBopuTeribHOE BbINOSTHEHME TECTOBLIX 3a4aHUN. KomneTeH-
ObyyatoLwmiics JEeMOoHCTpupyeT OTPbIBOYHbIE, ums He
q)p}elurmeHTaprle 3HaHus, ,EI,OI'I;)CKpayeT rpyobie or|)_um6|<v|, He | ccpopmmpoBa HeyoosnemeopumesibHo
yMeeT pellaTb 3agaum Ha
Ob6yvatowminca B MOMAHOM Mepe BnageeT MOHATUNHBIM
annapatoM [JaHHOW 06nactu Hayku (TeopeTn4ecKumm
OCHOBaMW AUCUMUNMHBI), CNOCOBEH MNACTpMpoBaTh
OTBET npumepamu, akTamu, AaHHbIMU  Hay4HbIX
NCCneaoBaHUA, MPUMEHATb TeopeTUYecKne 3HaHWA AN | KomneTeHTeH
BbINONHeHus NTabopaTopHbIX paboT B
Obyuatowminca BnageeTt NOHATUNHBIM annapaTomM AaHHON A0CTaTOYHOW 3aymeHo
obnactu HayKu (TeopeTnyeckmmn ocHoBamu CTeneHun
ANCUMNANHBI), AOMNyCcKaeT He3HauyuTesbHble OWNBKM npu CTenexun
BbINOMHEHNM NTabopaTopHbIX paboT
Obyuatowminca BrnageeT YaCcTUYHO TeopeTUYECKUMU
OCHOBaMW OUCLMNINHBI, oparmeHTapHoO

cnocobeH BbINONHATL JTabopaTopHble paGoThl
HeynosneTBopuTernbHOE BbINOSTHEHWE TECTOBbLIX 3aaHuUMN. KomneTeH-
Obyuvatowmiics AEMOHCTpUpyeT OTPbIBOYHbIE, umns He
oparmeHTapHble 3HaHUSA, gonyckaeT rpybble owmnbku, He | chopmmupoBa He saumeto
BbINONHSAET nabopaTopHble paboThl Ha




20.2 TlpomexyTouyHass aTtectauusa [IpomexyToyHas artTectauuMss No  AUCUMUMINHE
OCYLLIECTBNAETCHA C NOMOLLbIO CreayLWwmX OLEHOYHbIX CPeaCcTB:

MepevyeHb BONPOCOB K 3K3aMeHY

KoHTponbHO-u3MepuTenbHbIn Matepuan Ne 1
1. 3aKOHOMEpPHOCTN B aTOMHbIX cnekTpax. Tepmbl. KoMOGMHAUMOHHbBIVA NpuHUmMn PuTua 1 cneacreve

n3 Hero. Tepmbl aTtoma Bogopoga. [NoctosHHas Pugbepra.
2. MomeHT umnynbca Yactuupl. MNMpaBuna KoMmMyTaumMm onepaTtopoB MPOEKUUN YrIOBOrO MOMEHTA.
KoHTponbHO-n3amepurtenbHbii matepman Ne 2
1. dopmyna Bbanbmepa Ona CNEKTPOCKOMMYECKOr0 BOJSIHOBOMO YMCia WU LUMKIMYECKOW 4YacToTbl
cnekTpanbHbIX NMHUIA atoMa Bogopoaa. BogopogonoaobHbin noH. O6obuieHHaa dopmyna banbmepa.
CnekTpanbHble cepun atoMa Bogopoaa.
2. OnepaTtopbl NpOeKUUKN yrrinoBoro MomeHTa Lz 1 kBagpara yrnoBoro MomeHTta L2, nx co6CTBEHHbIE
3Ha4yeHus 1 cobCcTBEHHbIE (DYHKLMN.
KoHTponbHO-namepurtenbHbii matepmuan Ne 3
1. OnbiTel Pesepdopaa no pacceanno a-4actuu. PaccesiHne a-4actuubl a) Ha 1 atome, 6) TOHKUM
cnoem atomoB. Popmyna Pesepdopaa.
2. CnoxeHne yrnoBbIXx MOMEHTOB [ABYX HEB3aUMOLENCTBYHOLWMX Yactuy. CrnoxeHwe YrnoBbiX
MOMEHTOB C MOMOLLbIO BEKTOPHbIX Anarpamm.
KoHTponbHO-n3amepurtensHbin matepuan Ne 4
1. Mogenb atoma TomcoHa. MnaHeTapHas mogenb atoma bopa-Pesepdopaa. MNoctynatel bopa.
SKcnepumeHTaneHoe noaTeepXaeHue noctynartos bopa (onbiTel PpaHua u MNepua).
2. [BmxeHne 4acTvubl B criyyae cdepuyeckn CUMMMETPUYHOrO CUIIOBOrO Mnong.  YpaBHeHue
LWpegunHrepa ansa pagmanbHOW YacTu BOMHOBOW (DYHKLMK YacCTuLbl B LIEHTPanbHOM rnorse.

KoHTponbHO-uameputenbHbin matepuan Ne 5
1. OnemeHTapHas 6opoBckad Teopusa atoMa Bogopoaa. Paguycbl OnNeKTpOHHbIX opbuT u

3HEeprmm cTaumoHapHbIX COCTOSAHMIA. HegoctaTkm Teopumn Bopa.
2. ATOoM BogoOpoAa (ABMXKEHME B KyNTOHOBCKOM MOfE), ANCKPETHBLIN CNEKTP.
KoHTponbHO-namepurtenbHbi matepmuan Ne 6

1. OHepreTn4eckunin CnekTp atomMma Bogopoaa B paMmkax 6opoBckon Teopmmn. CnekTp nanyyveHns
(nornoweHns) atomoB Bogopoaa. NoctosHHaa Pnabepra ans Bogopoaonogo6HbIX MOHOB.

N3oTonnyeckoe cmeLleHne.
2. OHepreTuyeckme YpOBHW W CheKTpanbHble Cepun LWenoYHbIX MeTannoB. KBaHTOBbIV
AedexT.

KoHTponbHO-n3amepurtenbHbii matepmuan Ne 7

1. BonHoBble  cBoWCcTBa  4acTul. Mmnotesa  [Oebponnsa.  OnbiTHoe  obocHOBaHue
KopnyckynspHoBonHosoro gyanuama (OnbiTel [esuccoHa v [xepmepa, TomcoHa u TapTakoBCKOro,
LWtepHa, andpakumnsa HENTPOHOB).

2 MNpaBuna otbopa 1 crnekTpanbHble Cepum LLENOYHbLIX METansoB.

KoHTponbHO-usMeputenbHbii maTtepuan Ne 8
1 Cratuctudeckaa mHTepnpetaunsa BonH [debponna n BonHoBon dyHKuun. BonHoBas yHKUMA

cBOBOAHOM YacTULbI. YCnoBme HOPMUPOBKX. MNpuHLUMN Cyneprno3nuun.
2 MarHuTHbIN MOMEHT aToMa. JKCNepPUMEHTaNbHOE 40OKAa3aTeNbCTBO HANMMYMS Y aTOMOB MarHUTHbIX
MoMeHTOB (onbiTbl LLUTepHa n Nepnaxa).



KoHTponbHO-uamepuTtenbHbIi matepuan Ne 9
1 CooTHoLeHne HeonpeaeneHHocTel Men3eHbGepra 4ns KOOpAMHATBLI U UMMYNbca U CNEACTBUS U3

Hero. CoOTHOLWLEHME HeonpeaeneHHOCTEN 151 BPEMEHMW U 3HEPTUN U ero NHTEpNpeTauus.
2 CnuH oanekTpoHa. [MpomarHMTHOE OTHOLWIEHME pAnsi CAMHOBOIMO W OpOuTanbHOro YrroBbIX
MomMeHTOB. CnnH (poToHa.

KoHTponbHO-n3mepurtenbHbin matepuan Ne 10
1 YpasHeHune LWpeauHrepa. [MpuvHUMn cynepnosvuumn (ToyHas opmynupoBka). YpaBHeHue

WpeauHrepa ons ctauuoHapHbIX COCTOAHUIA Y CNOBUA, HaknagblBaeMble Ha BOMHOBYO (PYHKLUUIO.
2 ToHKas CTpyKTypa cnekrpanbHbiX nuHui. CnunH-opbutaneHoe B3ammopgencteue. KoHTponbHo-
namepuTenbHbin maTtepuan Ne 11
1 [BWKeHMe YacTuLbl B OAHOMEPHOM NPSIMOYroSIbHOM MNOTEHLMaNbHOM Me ¢ 6E€CKOHEYHO BLICOKMMU
cteHkamu. Crnyyam TpexmepHon NoTeHUnanbHon Mol C 6€CKOHEYHO BbICOKUMM CTEHKaMW.
2 ToHKasi CTpyKTypa MHOrO3MIEKTPOHHbIX aToOMOB. HopmanbHasi cBssb. (j-j) cBa3b. KOHTponbHO-
n3mMepuTtenbHbii maTepuan Ne 12
1 [MageHue YacTuubl HAa OAHOMEPHbIN NPAMOYIONbHbIN NOTEHUManbHbI 6apbep nony6eckoHeYHOM
wupuHbl. Cnyyan E<UO.
2 T[paBuna otbopa npu nanyyeHnn (NOrnoweHnn) ceeta Anss MHOrodNeKTPOHHbIX aTOMOB. TOHKas
CTPYKTypa cnekTpanbHbIX JIMHAX aTOMa Boagopoaa.

KoHTponbHO-n3amepurtenbHbii matepuan Ne 13
1 CeobogHas 4YacTuua B orpaHn4yeHHOM obbeme npocTpaHcTBa. PasnoxeHne BOMHOBOM OYHKLMMK

no 6asucy. Ycnosme HOPMUPOBKN AN CBOOOAHOM YacTuLbl.
2 Oddekt 3eemaHna. MNMpocTton, nn HopmanbHbi 3ddekT 3eemana. CnoXHbIN UM aHOMAaIbHbIN
adpdekT 3eemana. OddekT MNaweHa-baka.
KoHTponbHO-n3amepurtenbHbii matepmuan Ne 14
1 TllageHue YacTuubl Ha OOHOMEPHbLIN NPAMOYTONbHbIN NOTEHUMANbHBIA Bapbep NonyoecKoOHEYHON
WwnpuHbl. Cnyyan E>UO.
2 ToHKas CTpyKTypa CnekTpanbHbIX MMHUIA WEeNOoYHbIX MeTannoB. KOHTpONbLHO-u3mMepuTenbHbIN
matepuan Ne 15
1 BbluncneHme cpegHuX 3Ha4YeHUn KoopanHaThl U UMMNYybCa.

CobcTBEHHbIE 3HAYeHNA N COBCTBEHHbIE (byHKLl,I/II/I onepartopa nMmnyrnbca
2 anIHLlVIH TOXOECTBEHHOCTU OAMHAKOBbIX YacTuu,. MNoHATUA cMMMeTpum 1 aHTUCUMMETPUN

BOMHOBbIX  (PYHKUMA. BO30HBI U  depmMuoHbl. BonHoBble  dyHKUMM  cUCTEMbl U3 OBYX
HEeB3aMMOOENCTBYIOLLNX YacTul,.

KoHTponbHO-u3aMeputenbHbin matepuan Ne 16
1 OnepaTtopsbl husmyecknx sennynH. CBorncTBa NMMHENHOCTU 1 caMOCOoNpsiXkeHHOCTU. lNpounsseneHne

onepartopoB. KommyTaTtopbl.
2 BonHoBble (hyHKUMN ONAs1 CUCTEMbBI M3 NMPOU3BOSIBHOINO Yncna TOXKOECTBEHHbIX YacTtuy,. MNpuHumnn
Maynu.

KoHTponbHO-uamMeputenbHbii matepuan Ne 17
1 Cob6cCTBeHHble (YyHKUMM M COBCTBEHHbIE 3HA4YeHWA onepatopoB. YpaBHeHwus LUpeauHrepa B

onepaTtopHoun oopme.
2 0O0bsAcCHeHMe NnepnoagnyecKkomn cuctemMbl xummyecknx anemeHtos .M. Mengeneesa. KoHTponbHO-
n3MeputenbHbIM MaTtepuan Ne 18



1 TeopeMbl 0 COBCTBEHHbIX PYHKLMSAX KOMMYTUPYIOLLIMX OnepaTopos. 2
PeHTreHoBCKUe ny4yu.

OnucaHue TexHonornm npoeeaeHus npome)KyTquoﬁ aTtrectTaumnm

MpomexyToyHasi atTecTaumsi No AUCUMMNNMHE — 3K3aMeH MO TEOPEeTUYECKOMY Kypcy C
YYETOM BbIMOSIHEHMST KOHTPOJIbHbLIX PaboT MO MPaKTUYECKUM 3aHATUAM (pelleHuto 3agad) u
3a4yeT no nabopaTopHbiM paboTam.

OueHka ypoBHSi 0OCBOEHUS AMCUMNANHBI «ATOMHas omaunkay (9k3aMeH) OCyLLeCTBNAETCA NO
cnefyoowmnM nokasaTensam:

- OLEHKWN MO KOHTPOJSIbHbIM paboTam Mo NpakTUYECKMM 3aHATUAM (pelleHne 3agad); - NofnHoTa
OTBETOB Ha BOMNPOCbI KOHTPOMbHO-U3MEPUTENBHONO MaTtepuana; - nosiHoTa OTBETOB Ha
AOMNOSHUTENbHbIE BONPOCHI.

KpuTepumn oueHKn oCBOEeHUST ANCUMMNNHBI «ATOMHaA uanka» (dK3aMeH):

- OLeHKa OmJ/UYHO BbICTABNAETCA NPU MOMHOM COOTBETCTBUM paboThbl
cTygeHTa BCeM BbllLleyKa3aHHbIM  nokasatenaMm. CoOOTBETCTBYET  BbICOKOMY
(yrnybneHHomy)  ypOBHIO chOpMMPOBAHHOCTH KOMNEeTEHUNN: KomMneTeHumm
chopmMmMpoBaHbl NOMHOCTLIO, NPOSBIIAKTCA N UCMOMBb3YIOTCS CUCTEMATUYECKU, B NOSHOM
obbeme. [laHHbLIN ypOBEHb MPEBOCXOAWUT, MO KpawHen Mepe, MO OOHOMY U3
nepeyncrneHHbIX Bbllle nokasaTtenen NoBbILWEHHbIN

(NMpOABWMHYTLIN) YPOBEHD;

- OLEeHKa XOopowo BbICTaBnseTCs B Crydae, ecnvu paboTa cTygeHTa npu
OCBOEHUN AUCUUMNINHBLI HE COOTBETCTBYET OAHOMY M3 MEepeuyUCrieHHbIX nokasaTenemn.
CooTBeTCTBYET  MOBbIWEHHOMY  (NPOABUMHYTOMY)  YPOBHKO  CCOOPMUPOBAHHOCTM
KOMMeTeHUMI: KOMMNETEHLUN B LIeSTOM CPOPMUPOBaHbI, HO NPOSBIISIKOTCA U UCNOSb3YOTCS
dparmMeHTapHo, He B NOSTHOM 06beme. [1aHHbIN YpOBEHb NPEBOCXOAUT, MO KpanHen mepe,
Nno o4HOMY M3 NepeYnCrieHHbIX Bbille nokasaTtenen Nnoporosbiv (6a30BbIN) YPOBEHD;

— oueHKa yodossiemeopumesibHO BbICTaBMNSETCA B Ccriydyae, ecnv paboTta
CTyOeHTa npyv OCBOEHMM AUCUMNIUHBI He COOTBETCTBYeT nwbbiM  OBYM U3
nepedncrnieHHblx nokasatenen. CooTBeTCTBYeT MOPOroBoMy (6a30BOMY) YPOBHIO
ChOpMMPOBAHHOCTN KOMMETEHUMN: KOMMETEHUUN CHOPMUPOBaHbI B 0OLWMX 4epTax,
NPOSIBNAKTCS M UCMONb3YTCA CUTYaTMBHO, YacTU4HO. [JaHHbIN ypoBeHb obsizaTeneH
AN BCEX OCBanBatoLLMX OCHOBHYIO 0Opa3oBaTerbHy0 nporpamMmmy;

- oLUEeHKa HeydoeremeopumeribHO BbICTABNSIETCA B Clly4ae HECOOTBETCTBUS
paboTbl CTyAeHTa BCEM MoKasaTesnsiM, ero HeOpraHNM3o0BaHHOCTU, 6E30TBETCTBEHHOCTU U
HM3KOro KayecTBa paboTbl NpY BbINOMHEHUM NabopaTopHbIX paboT, NPeayCMOTPEHHbIX
nporpammMon AUCLMNINHBI.

dakT HeBbLINONHEHNA TpeboBaHWN, NpeabsBNAEMbIX K CTyAEeHTY nNpu OCBOEHWUU
ANCUMNIIUHBL  «ATOMHasa u3nka» W OTPaKEHHbIX B BblLIENEPEYNCIIEHHBIX KpUTEPUSX,
dukcmpyeTcs B Be4OMOCTU OLEHKON Heyd008/1emeopumerisHo.

Ecnu cTygeHT He ocBamBaeT OUCUMNANHY B YCTaHOBIIEHHOM Mporpammon obbeme u B
CpOKW, onpeaeneHHble rpadukoM y4yebHOro npouecca, OH He JonyckaeTCcs K NPOMEXYTOYHON
aTTecTauumm no JaHHoMy Buay y4ebHon paboTsbl.



OueHKa ypOBHS OCBOEHUA OMCUUNIIMHBI « ATOMHas pusnkay (3a4eT) ocyliecTBnseTcs no
crneylowmnm nokasaTensm:
- KQ4YeCTBO N CBOEBPEMEHHOCTL BbINONHEHUS NTabopaTopHbIX paboT;
- MONTHOTa OTBETOB Ha BOMNPOCHI N0 TeMe nabopaTopHbIX paborT;
KpuTepumn oueHKn 0CBOEHUS ANCLUMMINHBI « ATOMHasA pusnkay (3ader) :
- OLIEHKA 3a4YMeHO BbICTaBIISAETCS

1) npyv MOMHOM COOTBETCTBMM paboThbl CTyAeHTa BCEM  BbilleyKa3aHHbIM
nokasatenamMm. CooTBeTCTBYET BbICOKOMY (YrnybneHHOMY) YpOBHIO CCPOPMMPOBAHHOCTH
KOMMNEeTEHLMI: KOMNETEHLMN CHOPMUPOBAHbI NMOSTHOCTBIO, NPOSABASIOTCS M UCMONb3YTCH
cucTeMaTu4ecku, B NoriHomM obbeme. [laHHbI YpOBEHb MPEBOCXOANT, NO KparHeEn Mepe,
no OOHOMY M3 MEepPeYUCIIEHHbIX Bbllle nokasaTerieh MOBbIWEHHbIN (MPOABUHYTHIN)
YPOBEHb;

2) B crnyyae, ecnu paboTta cTygeHTa nNpu OCBOEHUU OUCUMUMNAWNHBI He
COOTBETCTBYET OQHOMY M3 NEepPEeYMCIEHHbIX NoKasaTenen unn B criydyae npeaoctaBneHns
KypcoBbIX paboT n oT4yeToB no nadbopatopHbiM paboTaM MNo3xe yCTaHOBNEHHOrO Cpoka.
CooTBeTcTBYeT  MOBbIWEHHOMY  (MPOABMHYTOMY)  YPOBHIO  CCOOPMUPOBAHHOCTM
KOMMNeTEHLMI: KOMNETEHLMN B LeSTOM COOPMUPOBaHbI, HO NPOSABASIOTCH W UCMOMNb3YTCH
doparmMeHTapHo, He B NOSTHOM 06beme. [1aHHbIN YPOBEHb NPEBOCXOAMT, NO KpanHen mepe,
Nno O4HOMY M3 NEPEYMCIIEHHbIX Bbille nokasaTernen Nnoporosbi (6a3oBbIN) YPOBEHD;

3) B cCnydvae, ecnu paboTa CcTygeHTa MpuM OCBOEHWMM LUCUMMIIUHBI HE
cooTBeTCcTBYyeT nbbIM ABYM M3 MNEepeyYncrneHHbix nokasatenen. CooTBETCTBYET
noporosomMy (6a3oBoMy) YpPOBHIO CHOPMUPOBAHHOCTM KOMMETEHLMA: KOMMETEHLNN
chopMMpPOBaHbI B 06LLMX YepTax, NPOSABASITCS U UCNONb3YIOTCA CUTYaTUBHO, YaCTUYHO.
HaHHbI ypoBeHb obsizaTeneH AN BCEX OCBaMBaOLLMX OCHOBHYH OOpasoBaTeNbHYyH
nporpammy;

- OLEHKa He 3a4YmeHO BbICTaBMSIETCA B CIlyd4ae HECOOTBETCTBMS paboThbl
CTyOeHTa BCEM MoKasaTesisiM, ero HeopraHNM3oBaHHOCTU, 6€30TBETCTBEHHOCTU N HU3KOrO
kKayectBa paboTbl nNpu BbINONHEHMM nabopaTopHbiX paboT, npeayCMOTPEHHbIX
nporpamMMon OUCLMNINHBI.

®akT HeBbINoONHeHUs TpeboBaHW, npeabsBnsSeMblX K CTYOEeHTY Mpu  OCBOEHUMU
ANCUMNNUHBLI  «ATOMHas uU3nka» N OTPaXKEHHbIX B BblLUENEPEUNCHEHHbBIX KPUTEPUSIX,
doukcmpyeTca B BEAOMOCTUN OLEHKON He 3a4meHo.

Ecnn cTygeHT He ocBamBaeT AUCUUMNNMHY B YCTAHOBMIEHHOM nporpammon obbeme n B
CPOKW, onpeaerneHHble rpadukoM y4ebHOro npouecca, OH He [OMyCcKaeTCsa K NPOMEXYyTOYHON
aTTecTauuu no gaHHomy Buay ydebHon paboThbl.



