MMHOBPHAYKN POCCUA
OSENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEITIbHOE YHPEXXOEHUE
BbICLUETO OBPA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAIO
3asepytoLmin kaceapoi
cbU3NKN TBEPAOro Tena u HaHOCTPYKTYP

-

(Cepeput 1.B.)

=" 5f 0R2022

-
—

PABOYASA NPOrPAMMA YYEEHOU AUCLUMNNUHDI
B1.0.12.05 ATomHas cun3umka

1. Koo 1 HaumMeHOBaHMe HanpaBneHus nogrotoBku/cneynanbHocTh: 14.03.02

fAnepHasn cousnka n TexHonorum

2. Mpodunb nogroTroBku/cneumnannsauusa:

Qu3uka amomMHo20 g0pa U Yacmuy,

3. KBanudukauma BbinyCKHUKA: Gakanasp

4. dopma obpasoBaHusA: OYHas

5. Kachepgpa, oTBevarowan 3a peanmsaymio AUCLUUNINHDbI:

u3uKu meepdo2o mernia u HaHOCMPYKMyp

6. CoctaButenu nporpammbl: PydHes EgzeHuli Bnadumuposud,

kaHOuOam ¢hu3.-mam. HayK

7. PekomeHpgoBaHa: HMC pusuyeckozo hakyrnbsmema ripomokosi Ne6 om 14.06.2022

8. YueOHbIN roa: 2024-2025 CemecTtp: 5



9.lenu n 3apgayum y4e6HON AUCLIMNIIUHDI

Llenblo oceoeHusi Kypca amoMHOU U3UKU Serssemcss O3HaKOMSEHWE CTYAEHTOB C
OCHOBHbIMW 3aKOHaMW COBPEMEHHON (PU3UKM MUKPOMUPA U BO3MOXHOCTSMU UX MPUMEHEHUS
npu pelleHnn 3agay, BO3HUKaLWMX B UX nocreayoLwen npodeccnoHansHoOn 4esaTensHOCTH.

ATOMHas u3nKa nNO3BONSAET HayyYUTb CTYAEHTOB CTPOUTb U3NYeckne mogenu
NpoucxoasLero U yctaHaBnueaTb CBA3b MeXAy SBIIEHUSMU, NPUBMBAET NMOHUMaHWE MPUYUHHO-
CNeLCTBEHHOW CBA3N MeXay SBMEHUAMU, QOPMUPYET Y CTYLEHTOB MNOLSMHHO HaydHOe
MunpoBo33peHne. Obnagasi NOrMYeckon CTPOMHOCTBIO M OMMPasCb Ha SKCNepUMEHTalnbHble
dakTbl, gMcumnnmHa «AToMHasa uamka» normvyeckn sasepLlaeT Kypc obuien omsmnkm n, BMecTe
C TeM, sIBNAeTCA OCHOBOM [Ansi Gonee rnybokoro nOHMMaHWSA nocrneayrLwmnx KypcoB Mo
TeopeTnyeckon ousnke 1 CneLKypcoB.

3adayu y4yebHoU OuCUUMIIUHBI:

— MN3yYeHme KOPMNyCKyNAPHbIX CBONCTB 3NIEKTPOMArHUTHOTO U3MNyYeHus;

— O3HaKOMIEHME C pa3BUTMEM B3rMsIA0B Ha CTPOEHNE aToMa;

— W3y4YeHue BOJTHOBbIX CBONCTB MUKPOYaCTUL;

— 3HAKOMCTBO C OCHOBHbIMW MOMOXEHUAMUN U NPOCTENLLMMWN 3a4a4aMN KBAHTOBOW MEXAHUKW;

— OBnageHue HaBblkaMu NPUMEHEHUA METOL0B KBAHTOBOW MEXaHUKN Ha NpMMepe atoma
BOAOPOA3;

— O3HaKOMIEHVE C AanbHENLLUM pa3BMTUEM KBAHTOBOW TEOPUN MPUMEHUTENBHO K
MHOrO3MEKTPOHHbLIM aTOMaM;

— OBnageHue MeTogamu UCcrneaoBaHus ABEHNA, BO3HUKAOLWMX NPy B3aUMMOAENCTBMM aToMa
C 3NEKTPOMarHUTHbIM MONeM;

— 3HAKOMCTBO C 3niemMeHTamMm U3NKN MOJSIEKYST U KOHOEHCUPOBAHHbIX Cpea.

10. MecTo yye6HOM aucumnnuHbl B cTpyktype OOI: bnok1, ob6aszarensHas 4YacTb.

B pesynbtate npoxoxaeHWs OaHHOW AucUMNNuHbL obydarominca OOrmkeH npuobpecTu
3HaHWs, YMEHUS, HaBbIKM NPOdECCUOHANbHbIX KOMNETEHUUIN, HeobxoauMbIxX Ansa obecneyeHus
TPYOOBbIX PYHKUMN NPOdIEeCCUOoHanbHbIX CTaHAAPTOB:

40.011 «CneuwanucT nNoO  Hay4yHO-UCCReaoBaTeNIbCKUM U OMbITHO-KOHCTPYKTOPCKUM
paspaboTkam»

— A/01.5 «OcyuiecTtBrneHne nposeaeHnsa paboTt no obpaboTke n aHanu3y HayyYHO-TEXHUYECKOM
MHdOpMauuKn 1 pesynbTaToB UCCIeA0BaHNN;

40.104 «Cneumanuct no M3MEpPEHUD NapameTpoB 1 Moaudmkauum CBOMCTB HaHOMaTepuarnos
N HAHOCTPYKTYP»

— C/01.6 «MoaepHu3aums CyLLECTBYIOLLINX N BHEAPEHUE HOBbIX METOAOB M 000OpyaoBaHUs Ans
N3MepeHNn napaMmeTpoB HAHOMaTepmnasnoB U HAHOCTPYKTYPY;

11. MnaHupyembie pe3ynbTaTbl OOy4YeHUs NO AucuUuninHe/mMoaynko (3HaHUA, YMeHus,
HaBblK1), COOTHECEHHbIe C NIaHUupyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN
nporpamMmmbl (KOMNETEHUUAMU) U MHAUKATOPaMM UX AOCTUXKEHUS:



Kog HasaHue Kog(bl) Nuaunkatop(bl) MnaHupyemMble pesynbrathl
KOMMNeTeHUK 00yyeHus
OrlMK-1 | CnocobeH npumeHsTb | OMNK-1.4 | PewaeTt TMnoBble | 3HaTb: METOAbl peLUEHMs
0as3oBble 3HaHUA B 3agauu C  yyeToM | TMNOBbIX 3aga4y C Yy4yeTom
obnactu dur3mKo- OCHOBHbIX TMOHATUA W | OCHOBHbLIX MOHATUA U 06X
MaTeMaTU4YeCcKnx " obLwmx 3aKOHOMEpPHOCTEWN,
(vnKn)  ecTecTBEHHbIX 3aKOHOMEPHOCTEN, chopmynnpoBaHHLIX B pamkax
Hayk B cdepe CBOemn chopmynmnpoBaHHbIX B | 6a30BbIX OVNCUMNNH
npodoeccmnoHarnbHom pamkax 6a30BbIX | ECTECTBEHHbIX HAYK
neaTensHOCTU OVCUMUMNNWH YMeTb:  pewaTtb  TUMOBbIE
€CTEeCTBEHHbIX HayK 3a4a4nm C y4eTOM OCHOBHbIX
NOHATUI " obLmnx
3aKOHOMEPHOCTEWN,
chopmynnpoBaHHLIX B pamkKax
0a30BbIX ANCUMNINH
€CTEeCTBEHHbIX HayK
BnageTb: HaBblkKaMKn peLLEHMS
TUMOBLIX 33agad C Yy4yeToM
OCHOBHbIX MOHATUA N 0BLWKMX
3aKOHOMEPHOCTEWN,
chopmynnpoBaHHLIX B pamKax
0a30BbIX ANCUMNIINH
€CTEeCTBEHHbIX HayK
OrlK-1.5 | YmeeT wucnonb3oBaTb | 3HaThb: OCHOBHbIE  3aKOHbI
3HaHuS OCHOBHbLIX | €CTECTBEHHOHAYYHbIX
3aKOHOB ANCUNNINH
€CTEeCTBEHHOHAYYHbIX YMeTb: UCNONb30BaTh 3HAHMS
OVNCLMNNKH B | OCHOBHbIX 3aKOHOB
npodeccmnoHanbHom €CTECTBEHHOHAYYHbIX
nesaTenbHOCTU AVCLUMNNNH B
npodoeccmnoHarnbHom
OeaTenbHOCTH
BnageTtb: HaBblkaMmun
NCMonb30BaHUS 3HAHNSA
OCHOBHbIX 3aKOHOB
€CTECTBEHHOHAY4HbIX
AVCUMNNNH B
npodoeccmnoHarnbHom
OeaTenbHOCTH
OlK-1.6 | BnapeeTt HaBblkamu 3HaTb: MmeToAbl

MCNonNb30BaHWS 3HaAHWI
0 MeTopax
nccriefoBaHus,
COBpPEMEHHBbIX
KoHLenuusx,
OOCTWDKEHNSAX U
OorpaHnyeHnsix
€CTEeCTBEHHbIX HayK
npv peLleHnm
npakTU4eckux 3agay,
CTPYKTYpMpPOBaHUS
€CTeCTBEHHOHay4YHoW
UHpopmaumm

nccrnefoBaHns, COBpeMEeHHbIe
KOHLEeNUMn, JOCTKEHNSA U
OrpaHN4eHnst eCTECTBEHHbIX
HayK rnpu peLueHnn
NpakTU4ecknx 3agad,
CTPYKTYpUpPOBaHUSA
eCTeCTBEHHOHay4YHOM
WHdopmMaLumn

YMeTb: UCnonb3oBaTb 3HaHUSA
0 MeTofdax wuccrnefoBaHus,
COBPEMEHHbIX KOHUenuunsax,
OOCTWXKEHUAX N OrpaHNYeHNAX
€CTEeCTBEHHbIX  Hayk npu
peLLeHnn NpakTUYecknx 3agay,
CTPYKTYpUpOBaHUA
€CTeCTBEHHOHay4YHOM
nHdopmMaLnm




BnageTtb: HaBblkaMmu
NCNoNb30BaHNs 3HAHWU O
MeTo[ax uccrefoBaHus,
COBpPEMEHHbIX KOHLenuumsXx,
AOCTUXEHUSAX U OrPaHNYEHNsIX
€CTeCTBEHHbIX HayK npu
peLleHnn NpakTM4ecknx 3agay,
CTPYKTYpPUpOBaHUA
eCTeCTBEHHOHay4YHOM
nHpopmaumm

OlK-2 | CnocobeH npoBOAUTL
Hay4Hble
nccnegoBaHns
dm3nyecknx
00BbEKTOB, CUCTEM MU
npoLeccos,
obpabaTtbiBaTb n
npencTaBnsiTh
aKcnepuMeHTarnbHble

JaHHble

OlkK-2.1

BbibnpaeT n
ncnonb3yet
COOTBETCTBYIOLLNE
pecypchil,
COBpPEMEHHbIE
METOAUKU U
obopygoBaHue ons
npoBeaeHns
aKCnepuMeHTanbHbIX
uccrneaoBaHum U
M3MepeHunin

3HaTb:
pecypchl,

COOTBETCTBYHOLLME
COBPEMEHHbIE
MeToankn u obopynoBaHue
ans npoBeaeHns
3KCnepuMeHTanbHbIX
nccrnegoBaHun M U3MepeHun

YMeThb: BbIOupaTtb 7
ncrnonb3oBaTb
COOTBETCTBYHOLLME
COBPEMEHHbIE
obopyanoBaHue
npoBeneHnst
3KCnepuMeHTanbHbIX
nccrnegoBaHun M U3MepeHun

pecypchl,
METOOVKA U
ans

BnapeTb: HaBblkamu BbiGopa n
NCNonb30oBaHWsA
COOTBETCTBYIOLLUX PECYPCOB,
COBPEMEHHbIX METOAMK 1
obopyaoBaHve ang
nposeneHnst
3KCnepuMeHTanbHbIX
nccnegoBaHUn U U3MepeHui

OrliK-2.2

O6pabaTbiBaeT n
npencTaBnsieT
NOMyYeHHble
aKCnepuMeHTanbHble
JaHHble ans
nony4yeHus
060CHOBAaHHbIX
BbIBOJOB

3HaTb: cnocobbl U MeToAabl
0bpaboTkn M npeacTaBneHus
MOMYyYEeHHbIX
3KCMepUMEHTanbHbIX [AaHHbIX
ans nosny4eHus
000CHOBaHHbIX BbIBOJOB

YmeTb:  obGpabatbiBatb W
npeacTaBnAaTe  MOMyYeHHble
3KCMepuUMeHTanbHble AaHHble
ans nony4eHus
060CHOBaHHbIX BbIBOOB

Bnapgetb: HaBblkaMU
0obpaboTkn M npeacTaBneHus
NOny4YeHHbIX
3KCNepMeHTarnbHble  OaHHbIX
ans nony4eHus
0060CHOBaHHbIX BbIBOOOB

12. O6bem gucumnnuHbl B 3a4eTHbIX eguHuyax/yac. — 5/ 180.

Popma NPOMEXYTOYHON aTTecTaumMm OK3aMeH, 3a4eT

13. TpyAoeMKocTb NO BMAam y4ebHom paboTbl




TpyooemKkocTb
Bug yue6Hoit paGoThi Bcero [o cemectpam
5 cemecTp

AyOnTOpHbIE 3aHATHUS 102 102

nekumm 34 34

B TOM uncne: npaxkTnyeckme 34 34

nabopaTtopHble 34 34

rpPynnoBble KOHCYNbTaLun 16 16

CamocTtodarenbHas paborta 26 26
dopma NpoMeXyTOYHOW aTTecTaumm —

3K3aMeH, 3a4eT
Wtoro: 180 180

13.1. CopgepxaHue QUCLUMNIUHDI

n/n

HanmeHoBaHWe pasgena
ONCUMNITNHDI

CopaeprkaHve pasgerna aAUcUmnnmvHbl

1. llekuun

11

KopnyckynsipHble
cBovcTBa
9NEKTPOMArHUTHbIX BOJIH

Mpeamet aTomHOM U3NKKU. KpaTKMi MCTOPUYECKUI OYEepK pasBUTUSA
npeacrasneHni o6 aToMHOM CTpPOEHMM BellecTsa. Tennosoe
u3nyyeHne n npoTMBOpeYMs Knaccuyeckon pusmkn. CnekTpanbHas
NNOTHOCTb TEMMOBOro M3nyvyeHus abconioTHO YepHoro Tena. dopmyna
Panes - OxwuHca. vnoTte3a [MnaHka. ®oToOHbI 1 ux cBonctBa. OnbIT
Bote. ®otoadhdpekT 1 ero 3akoHbl. O6bsICHEHME 3aKkOHOB hoToahbdekTa
C KBaHTOBbIX NO3NUWUA. YpaBHeHWe JNHWTENHaA. Topmo3Hoe
PEHTTEHOBCKOE M3nyyeHue. Hanuume KOPOTKOBOSTHOBOW —rpaHuubl
TOPMO3HOIO PEHTFEHOBCKOIO U3My4YeHNsi Kak JAoKa3aTeNbCTBO KBAHTOBOM
npvpogbl ceeta. ekt KomnTtoHa n ero o6bsCHEHNE C KBaHTOBBIX
NMO3ULUIA.

1.2

Passutne B3rnggoB Ha
CTpO€EHMe aToma

3aKOHOMEpPHOCTU B aTOMHbIX crnekTpax. TepMmbl. KomBUHALWOHHBIN
npuvHuMn Putua n cnegcteme m3 Hero. MNMocTtosiHHas Pugbepra. dopmyna
Banbmepa. CnekTpanbHble cepum atoma Bogopoaa. Mogenb TomcoHa.
KonnyectBeHHass Teopus paccesHus 4dactuu. ®opmyna Pesepdopaa.
OnbITbl Pe3epcopaa no paccesHuto  fyactuu. [NnaHeTapHas mogenb
aToma M Knaccmyeckas ouanka. JKCnepumeHTarnbHble 3aKOHOMEPHOCTU
B aTOMHbIX crekTtpax. CnekTtp atoma Bogopoda. KomOGUHaLMOHHBIN
npuHumn PuTtua. 3akOHOMEPHOCTU U3NYYeHUst U Krnaccudeckas gusmka.
Moctynatel Bopa. Teopua Bbopa ana BogopononofoGHbIX aTOMOB.
CnekTpanbHble cepum atoMma Bogopoaa B Teopumn bopa. OnbiTel ®paHka
n Nepua. HegoctaTkmn Teopumn bopa.

1.3

BonHoBble cBoKcTBa

MUKpOo4acTuny

BonHa ge Bponns. 3kcnepumeHTanbHoe NoaTBEpPXAEHWe rmMnoTesbl e
Bpovna. OnuHa BonH ge Bponnsa. Onbitel [daBuccoHa u [xepmepa.
OnbiTel ToMcoHa 1 TapTtakoBckoro. OnbITel MO ANcpakuun HENTPOHOB,
aTtomoB 1 Monekyn. OcCHOBHble cBoWCTBa BOMH Ae bpoinnsa. ®asosasa u
rpynnosasi ckopocTu. BonHoBow nakeT u yactuua. MiHTepnpeTtawumsa BonH
ne bpownng. OnblT Bubepmana, CylikuHa n dabpukaHTa.

1.4

OnemeHThI KBaAHTOBOW

MeXaHUKAN

MoHaTne o BonHoBOW hyHKUMK. CBOMCTBA BONTHOBOM OYHKUMK. YCrioBue
HopMmupoBKkK. YpaBHeHue LpeauHrepa. CTauMoHapHbIE COCTOSIHUS.
CooTHOWeEHNe  HeornpegeneHHocTen. Yactmua B~ OOHOMEpPHOM
noteHuymanoHon dame. [OUCKPETHOCTb  3Heprun. [[apMOHMYecKkui
ocuunnarop. lNpoxoxaeHne 4vacTuubl Yepe3 NoTeHunanbHbii HGapbep.
KBaHTOBaHne MomeHTa wumnynbca. OpbuTanbHoe ©n  MarHuTHoe
KBaAHTOBbIE YMcna.

15

AToMm BoAgopoaa 7]
BOAOPOOONOA00OHbIE
aToMbl

OHepreTuyeckne ypoBHU W BOJSHOBbIE (PYHKLMW 3MEKTpoHa B aToMe
Bogopona. PacnpepeneHne nnMOTHOCTM BEPOSATHOCTM B OCHOBHOM
cocTtosiHun. CnekTtp wuanyyenusi. lNpasuna otbopa. Onpepenenne u
obwan xapaktepucTuka BOZOPOAONOAOGHBIX aTOMOB W CUCTEM.
OHepreTMyeckme YpOBHU 1 CMEKTPbI aTOMOB LLEMNOYHbLIX METASIOB.




1.6

CBA3b MOMEHTa uMnynbca C MarHUTHbIM MOMeEHTOM. OpbutanbHbIn
MarHUTHbIA MOMEHT anekTpoHa. MarHeToH Bbopa. OnbiTbl LUTepHa wu

MexaHun4eckunm " ’ .

MArHUTHBIA MOMEHTbI lepnaxa. CoOGCTBEHHbLIN MarHUTHbI  MOMEHT 3nekTpoHa. CnuH
anektpoHa. CrnioxeHne MOMeHTOB wumnynbca. KBaHTOBoe w4umcno

aroma CyMmMapHOro mMomeHTa. CnuH-opbuTaneHoe B3aMMOAENCTBME U TOHKas
CTPYKTYpa CMEKTPOB.

1.7 KBaHTOBblE 4MCMa SMEKTPOHA B MHOrO3MeKTPOHHOM aTtome. [lpuHumn
MHOrO3MEeKTPOHHbIE Maynu. Tlepuognyeckasa cuctema anemeHTtoB [..MeHgeneesa.
aToMbl MonHbIN MOMeHT atoma. CumBonbl TepMoB. MynbTUMNAETHOCTL TepMma.

MpaBuno XyHga. OnTudeckne  criekTpbl.  XapaKTepucTuyeckue
peHTreHoBckue cnekTpbl. 3akoH Mosnw.

1.8 . "
B3aumopeiicTeMe aToMma BnusiHMe BHEWHEro MarHUTHOrO W 3NEKTPUYEecKoro nosnen  Ha
c 3MEKTPOMArHUTHLIM 3HepreTu4eckMe YpOBHM aTtoMoOB U cnekTpbl. JAdpekt 3eemaHa.

Odpekt [lMaweHa-baka. MarHUTHble pe30OHaHCbl.  OMNEKTPOHHbIN
nonem napamarHuUTHbIN pe3oHaHc. OddekT LTapka..

1.9 O6pasoBaHne Momnekyn M3 atoMoB. Tunbl XMUMUYECKON CBA3U. IOHHasA 1

KoBaneHTHasa cBa3n. Agmabatudeckoe npubnmkeHne. VIoH monekynsl

Bogopoda. Monekyna Bogopoda. OHepreTMyeckse  COCTOSIHUSA
Monekysbl OBYXaTOMHbIX ~ Monekyrn.  CrnoxHble — MOMekynbl.  OneKTPOHHbIE,

konebaTenbHble N BpallaTerbHble COCTOSIHUA MHOTOATOMHbIX MOMEKYI.

MpuHumn dpaHka-KoHgoHa. MonekynsapHble cnekTpbl. KombuHalMoHHoe

paccesHue.

2. MNpaKTnyeckue 3aHATUA

2.1 KopnyckynsipHble PeweHve 3agay no Temam: TENnoBOE W3My4YeHWe; KOPMYCKyrsipHble
CBOWCTBa CBOWICTBA 3NIEKTPOMAarHUTHOIO U3MNy4YeHUs.

ANEeKTPOMAarHUTHbIX BOJTH

2.2 PasButne B3rnggoB Ha | Pelwenne 3agay no Temam: paccesHue Yactul; doopmyna Pesepdopaa;
CTPOEeHVe atoma BogopoaononobHele cuctemsl; popmyna banbmepa.

2.3 BonHoBble cBonctBa | PeweHne 3agay no Temam: BOMHbl Ae bpowuns; cooTHoweHwe
MUKpOYacTuL, HeonpeneneHHocTen [en3eHbepra;

2.4 . | PelueHn 4 no Temawm: BHeHue LU WHrepa; 4actu B
OnemeHTbl KBaHTOBOM | & C eH1e 3ana O Temam. ypa <.e € TpeanHrepa, Hactuua
MEXEHKA NPsIMOYrofIbHOM MNOTEHLMANbHON fIME; MPOXOXOEHWE 4acTuubl 4depes

Dapbep; KBaHTOBOMEXaHNYECKNE ONepaTopbl.

2.5 ATOM Bogopoaa un | PeweHne 3agay no Temam: ypaBHeHue LlpeauHrepa B cnyyae
BOﬂ,OpOD,OI'IO,D,O6Hb|e LeHTpallbHO-CUMMEeTPUYHOro nosd; atom sogopoaa.
aToMbl

2.7 MHOroanekTpoHHbIe PelueHve 3agad no TeMam: COCTOSIHUSA SMEKTPOHOB B aTOMe
aToMbl

2.8 B3anmopgenctene atoma | PelleHve 3agay no Temam: MarHWTHble CBOMCTBa aTtoma; addekr
c AMNeKTPOMarH1THbIM | 3eemaHa.
nonem

3. JlabopaTtopHbie paboThbl

3.1 JlTabopaTopHas pabota 1. OQudpakuma peHTreHOBCKUX NyyYen Ha
BonHoBble cBolicTBa | TPEXMEPHOM KpUCTanMyeckon pelétke. Pacyét nayarpamm.
MMKpo4acTuL JlTabopaTopHas pabota 2. [OQudpakuma peHTreHOBCKUX NyyYen Ha

nonukpuctannax. Pac4yért peHTreHorpaMmm U3BECTHbIX 06pasLoB.

3.2 JlabopaTtopHaa pabota 3. OneKTpoHHOE CTPOEHMEe aTOMOB.

PeHTreHOBCKME NYyYUn U UX CNEKTPbI.
MHOroanekTpoHHbIe -
aTOMb JlabopatopHaa pab6ota 4. WaoeHTndukaums d¢as. Pacudér

audpakTorpamMmMm HeusBecTHbIX a3 M uMx wugeHTudukaums ¢
nomoLLbto 6a3bl AaHHbIX ICDD.

13.2. Tembl (pa3aensl) AUCUUNNUHBI U BUAbI 3aHATUA

Ne
n/
n

HanmeHoBaHue TemMbl

Bugbl 3aHATUI (KONTMYECTBO YacoB)

(pasgena)

KUK
OVCLMNIUHBI Nexu

YyecKkune TOPHbIE KOHCYJIbTa- Had pa60Ta pornb

Mpaktn- | JNlabopa- | 'pynnoBble |CamocTtoaTens- | KoHT- | Bcero




L

KopnyckynspHble
9NEKTPOMarHUTHbIX
BOIMH

16

2 Passutne B3rnsgoBs 4 10 4 4 6

Ha CTpoeHne atoMa 28

3 | BonHoBble cBoucTBa 4 4 16 2 4

MUKpOYacTunL 30

4 AnemeHThI 4 4 2 4 4

KBAHTOBOW MeXaHWKN 18

ATom Bogopoga M
5 | BogopoaonoaobHbie 4 4 2 4 4
aToOMbl

18

MexaHun4yeckumn 7]
6 | MarHUTHLIN MOMEHTbI 4 2 2 4
aToma

12

2 | MHOroanekTpoHHbie 4 4 18 2 4

ATOMbl 32

B3anmopenctsue

g | atoma ¢ 4 4 2 4 4
ANeKTpoMarHnTHbIM

nonem

18

9 | Monekynbl 2 2 2 2 8

WToro: 34 34 34 16 26 36 180

14. MeTogM4yeckne ykasaHusa Ans o6y4arowWwmxcsi N0 OCBOEHUIO ANCLUNIIUHbI

N3yyeHne ancumnnuHbl «AToMHas duaunka» npegycmaTpmBaeT OCyLleCTBNEHNe y4yebGHon
AEeATeNnbHOCTU, COCTOsILEeNn u3 ABYX 4YacTen: obyvyeHus CTyoeHTOB npenogaBatensMu U
CaMOCTOATENBHOW Yy4eOHOM AeATENbHOCTN CTYAEHTOB NO U3YYEHWIO OANCLMMIIHDI.

B yuebHOM npouecce wncnonb3ywTca criegyoowme obpasoBaTesnibHble TexHonoruu. [lo
obpasoBaTenbHbiM  OpPMaM: feKUuMK; NpaKkTUYeckne 3aHAaTUS; NabopaTopHble 3aHATUS;
rpynnoBble KOHCynbTauuu; camocTosiTenbHaa paboTta; koHTponb. [lo npeobnagatowum
mMeTodaMm U npuemam obydeHusi: 0ObACHUTENbHO-UNNCTpaTuUBHblEe (0O6bSCHEHME, noKas—
AEMOHCTpaumsa yyebHOro martepuana W Ap.); akTuBHble (aHanmM3 y4yebHOW W Hay4yHOM
nuTepaTtypbl, COCTaBfeHWE CXeM W [Op.) U WHTEepaKTMBHble, B TOM 4WUCIe W [PynnoBble
(B3anmHOe obyyeHne B dhopme NoAroTOBKM M OBCYKOEHWS AOKNagoB); MHAOPMALMOHHLIE;
KOMMbIOTEPHbIE; MynbTUMeAuHble (paboTa C canTamu akageMuyeckux CTPYKTYp, Hay4Ho-
nccnenoBaTenbCKUX OpraHn3aunin, aNeKTPOoHHbIX Bubnunotek n ap., paspaboTka nNpes3eHTauun,
coobLeHnn n aoknagos, pabota ¢ aNEeKTPOHHLIMU 0ByYaloLWMMKU NporpaMmMamMm u T.n.).

[MoaroToBka K Nekunsam sSBnseTcs OgHUM U3 BUAOB CaMOCTOATENbHON paboTbl CTYAEHTOB.
Utobbl xopowo oBnagetb Yy4vyebHbiM MaTtepuanom, Heobxoaumo BbipaboTaTb HaBbIKK
npaBuUibHON W MNaHOMepHou paboTbl. [lepen Havanom NEKUMOHHbIX 3aHATUA  Hago
NpOCMOTPETb BCe, YTO ObIIO cAenaHo B npeablaywmi pas. 3To NO3BOMUT COCPEAOTOUUTb
BHMMaHME N BOCCTAHOBUTb B MaMSATU yXXe UMEKLMNECa 3HaHUSA No JaHHOMY npeameTy. Kpome
TOro, TaKOM MeTo NMOMOXET Jyylle 3arnOMHUTb Kak CTapoe, Tak U HOBOE, YrnyobuT noHMmMaHue
TOro W 4pyroro, Tak Kak Npu 3TOM yCTaHaBMMBalOTCA CBA3M HOBOIO CO CTapbIM, YTO SABNSAETCA He
TONbKO 06sA3aTenbHbIM, HO U OCHOBHbLIM yCrioBuem rrybokoro osnageHus martepuarnom. Yem
AetanbHee M3yvyaemoe accoummpyeTcsl C M3BECTHbIM paHee, TeM MPOYHEE COXpaHseTcs B
namsitm n 6oiCTpee BCNOMHUTL, Korga TpebyeTca.




Mpuctynas K WM3y4eHUO HOBOro MaTepuana, HeobxogMmo cocpedoTounTbes, T.e.
CKOHLIEHTPUPOBaTb BHMMAaHWE W HE OTBIEKATbCS OT BbIMNOMHAEMONW pPaboTbl, MOMHS, 4TO
XenaHve 3anoMHUTbL SBNAeTCs rapaHTMen ycnewHon paboTbl, OTCYTCTBME Xe BOMU K
3arMoOMUHaHUIO CHUXaeT adhdekT BOCNPUATUS.

CnegyeT nMOMHUTbL O TOM, YTO 4Yepe3 nekuum nepefaetca He  TOSMbKO
CUCTEMATU3NPOBAHHbLIN TEOPETUYECKMI MaTepuarn, HO WU MNOCTUraeTca MeToAuKa Hay4YHOro
nuccrnegoBaHna uU yMeHWe CamMoCTOATENbHO paboTaTb, aHanM3npoBaTb pPasfiMYHOro poaa
SABIEHMS.

3anucbiBaTh Ha NekumMm Heobxo4Mmo rnaBHOe, He CTpPeMSACh 3adMKCMpoBaTb BCE COBO B
cnoBo. BbibpaTb xe rnmaBHoe 6e3 NoHMMaHWs npegMeTa HEBO3MOXHO. Hannune cobcTBEHHOro
KOHCMeKTa NneKuun no3BOMnsieT elwe pa3 03HAaKOMUTbCH, nNpodymaTb, pas3obpaTbCs B HOBOM
mMaTepuarne, Tak Kak He4OCTaTO4YHO XOPOLLO MOHATbIE BO BPEMS NIEKLMM MOMOXEHNS MOTYT ObITb
BOCCTAHOBMEHbI B NaMsTW, COMOCTaBfEHbl C APYrMMW, OOAYMaHbl, OOMOSHEHbI, YSCHEHbI Y
paclwmpeHbl C nomMowpbio y4ebHoW nuTepatypbl. 3anucu  SABRAKOTCA nocobuamu  ans
NOBTOPEHUS, [aOT BO3MOXHOCTb OXBaTUTb COAEPXKaHME NEKLUM U BCErO Kypca B LIENTOM.

Mpn aTOM XOpOLLO OBNAAEThL COAEPXKAHNEM NEKUNN — 3TO:

- 3HaTb TEMY;

- MOHMMAaTb 3HA4YeHME N BaXXHOCTb €€ B JaHHOM KypCe;

- YEeTKO NpPeAcTaBnAaTb NNaHx;

- YMETb Bbl4ENNTb OCHOBHOE, MMaBHOE;

- YCBOMTb 3HAYEHME NPMMEPOB U UNNOCTPALNN;,

- CBSI3aTb BHOBb MOSly4YeHHbIE CBEAEHUS O NpeaMETEe UMK SBNEHNN C YXKe MMEIOLLNMUCS;

- NpeacTaBnATb BO3MOXHOCTb Y HEOBXOANMOCTb MPUMEHEHNS NOMNYYEHHbIX CBEAEHUN.

CyulecTtByeT HECKOSbKO 00LLMX NpaBun paboTbl Ha NeKuun:

- NeKunn No Kaxkaomy npeameTy 3anucbiBaTb yaoOHee B OTAENbHbIX TeTpaasx, OCcTaBnsas
LUMPOKME NOIst AN NOMETOK,;

- K NPOCNyLUMBAHUIO NEKUUN criegyeT roTOBMTbCS, YTO MO3BONUT B MNpoLecce Nekumu
OTAENUTL MaBHOE OT BTOPOCTEMNEHHOTO;

- NeKunn HeobxoaMMO 3anncbiBaTb C CaMOro Havana, Tak Kak OHO 4YacTo OblBaeT KH4YoM
KO BCEWN TeEME;

- TaK KaKk [OCMOBHO 3anucatb feKUMio HEBO3MOXHO, TO HeobXxoaMMO B KOHCMEKTe
oTpaxaTb: (POopMynbl, onpegeneHnsi, Cxembl, TPyAHble MecTa, MbICNK, NpuMmepbl, akTbl U
NOSIOXXEHNA OT  KOTOPbIX 3aBUCUT MOHWMMaHWE T[fNlAaBHOMO, HOBOE W  HEe3HaKoMoe,
HeonybnMKoBaHHbIE JaHHbIE, MaTepuan OTCYTCTBYIOLWMIA B y4eOHMKax 1 T.n.;

- 3anncbiBaTb HAJO CXaTo;

- BO BpPEMS NEKUUN BaXHO HENPEepbIBHO COXpPaHATb paboyyto yCTaHOBKY, YMCTBEHHYIO
aKTUBHOCTb.

M3yyeHne TeopeTnyeckoro matepuana B A4aHHOM KypCe He OrpaHu4MBaeTCsl NOAroTOBKOM
K nekumam m paboTon Ha AaHHOM BuAe 3aHATUN. JIeKUMOHHas 4YacTb Kypca OpraHm4ecku
B3aMMOCBS3aHa C MHbIMW Buaammn paboT: HanucaHnem pedepaToB, y4acTnem B nabopaTtopHbIX
3aHATUSAX, NOLArOTOBKOM W cAAvYel dK3ameHa Mo OUCUMNIIMHE, B CTPYKTYpe KOTOPbIX TaKke
GonbLIoe 3HaYeHne nmeeT caMocTodATenbHasn paboTa CTyaeHTa.

CamocTosaTenbHas paboTta oby4yalolwmxcs Hapsay ¢ ayauTopHoOW npeacraBnseT OaHy u3
dopm y4ebHOro npouecca M SABMASETCA CYLIECTBEHHOM €e 4acTbilo, 4TO Hambonee SpKo
npeacTaBneHo B npouecce nogrotoBku 6akanaepoB. [locnegHee o6ycnoBrneHO TeM, 4YTO
camocTodaTeNnbHaa paboTta npegHasHadeHa Anst POPMUPOBAHUS HABBLIKOB CAMOCTOATENbHON
paboTbl Kak BooOLLe, Tak U B y4eOHOW, HAY4YHON AEATENLHOCTU, (DOPMUPOBAHNE U pa3BUTUE
CnocoBHOCTN NpuMHMMAaTb Ha cebs OTBETCTBEHHOCTb, CaMOCTOATENbHO pelaTtb npobnemy,
HaxXOANTb KOHCTPYKTMBHbIE PELUEHUS, BbIXOA N3 KPU3UCHOW CUTyauun 1 T.4.

CamocTosTenbHas pabota opMupyeT CaMOCTOATENBHOCTb HE TOMBbKO Kak COBOKYMHOCTb
YMEHMI N HaBLIKOB, HO M KaK YepTy XapakTepa, UrpatroLlyto CyLECTBEHHYIO POSflb B CTPYKType
NNYHOCTU COBPEMEHHOrO cneuvanucta Bbiclwen kBanudukaumn. OHa  BOCMUTLIBAET
CaMOCTOATENbHOCTL KaK 4epTy Xapaktepa. Hukakume 3HaHWSA, MONyYeHHble Ha YpPOBHE



NMacCcMBHOIO BOCMPUATUSA, He CTaBLUMe 06bEeKTOM COBCTBEHHOW YMCTBEHHOW UMM NPaKTU4EeCKOM
paboTbl, HE MOTYT CYMTATLCS NOAMMHHBLIM AOCTOSHUEM YernoBeka.

[aBass BO3MOXHOCTb pacwmpaTb M oborawatb 3HaHUSA, YMEHUs MO WHAUBWUAYaNbHbIM
HanpaBneHusaM,  camocTosTenbHas  pabota  obydaiwowerocs  no3sonsder  cosgaTb
pPa3HOCTOPOHHMX creumanucToB. B npouecce camocTtoaTenbHon paboTbl passBuBaroT
TBOPYECKME BO3MOXHOCTM Obyvatowerocs, npy 3TOM camocTosTeNnbHass paboTta 3aBepLuiaeT
3agayn Bcex BMAoOB y4ebHon paboThl.

CamoctosTenbHasa paboTa - 310 nnaHnpyemas paborta oby4varoLmxcs, BbINOAHAEMas Mo
3aZlaHvIo M NpU MeToAMYECKOM PYKOBOACTBE npernogasaTens, Ho 6e3 ero HenocpeacTBEHHOrO
yyactusa. [NpenogaBatenb, BeOyWwUN 3aHATUSA, OpraHM3yeT, HanpaBngeT CaMOCTOATENbHYHO
paboTy oby4valrmxcs 1 okasbiBaeT UM Heobxoammyro nomollb. OgHako CaMOCTOSATENbHOCTb
obyvalomnxcs JomkHa npeBbllwatb 06bem paboTbl, KOHTPONMPYEMOW npenogaBaTenem
paboTbl, U UMETb B CBOEN OCHOBE MHAMBUAYANbHYO MOTUBALUMIO 0ByYatoLerocs no nony4YeHmto
3HaHW, HeobxoaMMbIX M OOCTaToOuHbIX ANnd Oyaywen npodeccnoHanbHOW AeATenbHOCTN B
n3dbpaHHon cdpepe. lNpenogaBaTtenb Npu HEOOXOAMMOCTM MOXET OKa3biBaTb COAENCTBME B
BblpaboTke M  KOppeKkuMM [OaHHOW MOTMBALMM, Jexawen B OCHOBE MOCTPOEHUS
CaMOCTOATENBHOW AeATeNbHOCTM O0yyarowerocs no W3y4YeHUo AUCLUNIIUHBI, NOMyYeHUIo
HeobXxo4MMbIX 3HaHWI U HaBbIKOB.

MonyyeHne obpasoBaHua npegnonaraetr obydvyeHue pelleHuio 3aday  onpeaeneHHou
chepbl geatenbHocTn. OgHako, Kak Obl XOpowo He obyyanucb CTyaeHTbl cnocobam pelueHus
3agjay B ayautopuu, chopmMumpoBaTb CpeAcTBa NPaKTUYEeCKON AeATEeNbHOCTU He yaacTcd, Tak
Kak KaKAbl Crnydanl NpakTUKM ocobbii 1 Ana ero pelweHus cnefyet BblipaboTatb 0COObIv
npodgeccnoHarnbHbI CTUMNb MbILIIEHUS.

OcHoBOM camoCTOATENBHOM PabOTbl CAYXUT Hay4YHO-TEOPETUYECKMI KYPC, KOMIMMEKC
nosly4YeHHbIX obyyatowmmes 3HaHnin. OCHOBHON, Hanbonee 3KOHOMUYHOW POPMON MOMYyYEHNS K
YCBOEHUS MHAOPMaLMK, TEOpPeTUYECKMX 3HaHWM B By3e SABMSETCS NeKuus, No3Bonstowias
BOCMNPUHSATb 3HAYUTENbHYO CYMMY OCHOBHbIX 3HAaHUW 1 MOTOMY CMOCOOCTBYIOLLAA NOBbILLUEHWIO
NpOAYyKTUBHOCTU BCeX Apyrmx bopm y4ebHoro tpyaa.

Pesynbtatr 00y4eHna un camocToATeNnbHON paboTbl obyvaroweroca npeanonaraet
Hanu4yne criegyoLwmMx COCTaBASAOLWMX:

- MOHMMaHWe MeTOA0SIOMYECKNX OCHOB MOCTPOEHUS U3yYaeMblX 3HAHUN;

- BblAereHne rmaBHbIX CTPYKTYp y4ebHOro Kypca;

- hopmupoBaHue CpeacTB BblipaXkeHUsi B 4aHHOM obnacTy;

- MOCTPOEHME METOANK PELLEHNS 3a4ay U OpuMeHTauumn B npobnemax (cutyaumsx).
CamocTosaTenbHas paboTa oby4vatomxcsa npu n3ydeHnn «ATomHast omsnka» BknoyaeT B cebs:
noaroToBKY M y4yacTMe B U3yYeHUM TeOpPeTMYECKOW 4acTu Kypca, pelueHue 3agad, 3adaHHbiX
npenogaBaTenieM Ha NpakTUY4eCcKUX 3aHATUSX, BbINONHEHWe nabopaTtopHbix paboT, NoaroToBKY
K 9K3aMeHy.

CamocTosTenbHas paboTa cTydeHTa npu M3YyYeHUU AUCLMNIIUHBLI «ATOMHasa duanka»
BKMOYaeT B cebs:

n3yyeHne TeopeTn4ecKon 4acTu Kypca — 8 yacos
pelleHne 3agad - 8 yacos
NOArOTOBKY K JTabopaTOPHLIM 3aHATUSM — 2 vaca
HanucaHne oT4yeToB No nabopaTtopHbIM paboTam — 4 vaca
NMOArOTOBKY K 3a4eTy — 2 y4aca
NOAroTOBKY K 9K3aMeHY — 2 yvaca
NUTOro — 26 4Yacos

15. MepeyeHb OCHOBHOW U [OONONHUTENbLHOW nUTepaTypbl, PEeCypCOB MHTEPHET,
HeobXoAUMbLIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) oCHOBHas nutepaTtypa:



Ne
NcTouHNK
n/n
1 CuByxuH [1.B. O0Owmn kypc duanki. AToMmHas u sagepHas gusuka. Y.1. AtomHasa dmsmka / [1.B.
" | CuByxuH - M.: Hayka, 1986. — 416 c.
> Upopos W.E. ATtomHas u apepHas dusmka. CéopHuk 3agad / U.E. Npogos. - CI16. : U3a-Bo
© | «JlaHb», 2002. - 288 c.
3 d®apnees M.A., YynpyHos E.B. Jlekumm no atomHon cusuke/ M.A.®agnees, E.B.YynpyHos-
© | M.:®dnsmarnut,2008.-612 c.

0) gononHuTenbHasa nuTepaTtypa:

Ne n/n NcTOYHNKK

4 LWnonbckuin 3.B. AToMHas dmsumka (B 2-x 1.) / 3.B. Wnoneckuin — M.: Hayka, 1984. — 552 c.
(t.1),438 c. (1.2).

5. | MatBeeB A.H. AtomHas dusuka. / A.H. MateeeB — M.: Bbicw. wwik., 1989. — 439 c.

6

7

CaBenbeB N.B. Kypc obLuen gpusukn. KH.5 — M.: Hayka, 1998. — 368 c.
Tpodmmosa T./. OnTuka n atomHas usnka: 3akoHbl, npobnemsl, 3agayuun / T.N. Tpocbumosa —
M.: Bbicw. wk., 1999. —287 c.

[asbigos A.C. KeaHToBasa mexaHuka. / A.C. laBbigos — BXV, 2016. — 704 c.. — ISBN 978-5-

8. 9775-3809-1.

9 Npopoe U.E. KBaHToBasi guanka. OcHoBHble 3akoHbl — M.: BMUHOM. JlabopaTtopus 3HaHun,
" | 2013. - 257 c.

10 MenewwunHa A.M. KpaTknin KypC KBAHTOBON MEXaHWUKN U KBAHTOBOW CTaTUCTUKN — BOpOHeX:

BopoHexckun rocygapctBeHHbI yHuBepcuteT, 2004. — 272 c.

B) MH(POPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHble pecypchbl (OduLmanbHbie pecypcol
NHTEPHET)*:

Ne n/n Pecypc
11. | http://www.lib.vsu.ru — 3oHanbHasi Hay4Has bubnuorteka BI'Y
12. | http://www.moodle.vsu.ru
13. | https://e.lanbook.com — OBC «JlaHb»
14. | https://biblioclub.ru — ObC «YHuBepcuteTckas 6ubnmoTeka oHNamH»
15. | www.iprbookshop.ru — 36C «IPRbooks»
16. | https://elibrary.ru — HayyHas anekTpoHHas 6ubnvoTeka

16. NepeyeHb y4eOHO-MeTOANYECKOrO o6ecneyeHust Ans CamoCToATeNIbHON paboThbl

Ne n/n NcTouvHuK
17 PynHes E.B., TepHoBas B.E. 3agaym no pmsmke atoMoB 1 aTOMHbIX SBeHWIA. YacTb
' | 1..BBegeHune B aToMHy0 usunky.- BopoHex: N3gaTtenbckui gom BIY. - 2015.- 26 c.
18 PyoHes E.B., TepHoBas B.E. 3agauum no pumsmke atomMoB 1 aTOMHbIX SBMeHWI. HYacTb 2.
" | OnekTpoHHasi 060noYka aTtoMoB. - BopoHex: Mzpatensckumn gom BI'Y. - 2015.- 23 c.

17. OOGpasoBaTtefibHble TEXHONIOrMWU, UCNONb3yeMble MNpU peanu3auum Yy4yebHOWM
OUCUMNNUHBLI, BKIMOYasA [AUCTaAHUMOHHble obpa3oBaTenibHble TexHonorum (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoOe obGy4yeHune):

B ydyebHOM npouecce wucnonb3ylTca cnegytowme obpasoBaTenbHble TexHonormu. [lo
obpasoBaTtenbHbIM (bopMaMm: neKkuuu, npakTU4eckmue 3aHAaTud, nadopaTopHble paboThl,
rpynnoBble  KOHCynbTauuu, camocToaTenbHas paboTa, KOHTponbHble pabotbl. [lo
npeobnagarowum Metogam U npuemam obyveHus:  OBBACHUTENbHO-UNMIOCTPATUBHbIE
(0bbACHeHMe, Nokas—aAeMoHCTpaLma y4ebHOro matepuana u gp.); aktueHble (aHann3 y4ebHoum
N Hay4YHOW NuTepaTypbl, peleHre 3a4ay U Ap.) U MHTepakTUBHbIE, B TOM YUCIe U rpynnoBble
(B3anmHOe obyyeHne B dopme NoaroToBKM M OBCYXKOEHWS AOKNagoB); MHAOPMAUMOHHLIE;
KOMMbIOTEPHbIE; MynbTUMeAuHble (paboTa C canTamum akageMuyecKux CTPYKTYp, Hay4Ho-


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

nccrnenoBaTenbCKMX OpraHn3aumin, 3aNeKTPoHHbIX bnbnmnoTtek n ap., paspaboTka npeseHTauuun,
coobueHnn 1 goknaaos, paboTa ¢ ANEeKTPOHHbIMM OBy4atowmmMmm nporpaMmmamm 1 T.n.).

18. MaTepuanbHoO-TeXHU4Yeckoe obecneyeHme AUCLUUNIINHbI:

[Ons npoBedeHNA KOMMbIOTEPHbIX JEKUMOHHBIX OEeMOHCTpaunin, Mnokasa pPUCYHKOB W
rpadunkoB TpebyeTcs NepcoHasrbHbIN KOMNbIOTEP, MYNTIbTUMEOUNHBIN NPOEKTOP U 3KPaH.

Mpn npoBeaeHMn NabopaToOPHbIX 3AHATUA UCMOMb3YKTCHA PEHTTEHOBCKMI ANMpakToMeTp
Pagnan [1P-02 n peHTtreHoBckmn cnektpomeTp CYP — 01 PeHowm.

Peanusauusa ancumnnuHbel ¢ NPUMEHEHUEM 3NEKTPOHHOIO O0YYeHUs M AUCTAHLMOHHbIX
obpasoBaTenbHbIX  TEXHOMOMMW  OcyllecTBnseTca 4epe3  obpasoBaTeribHbli  nopTan
"ONeKTPOHHbLIN YHBepcuTeT BIY".

19.0ueHOYHbIE cpeacTBa ANsA NpoBeAeHUs TeKyLen U NPOMEXYTOYHOW aTTecTalun

MopAOoK OLEHKM OCBOEHMs obyvalolmMucs yd4eGHoOro MaTepuana onpegensiercs

COAEpXXaHNEeM crieayroLnx pasaenos ANCUUNIHGIL

Kog MnaHnpyemble pe3ynbTathl 06yyeHusa | OTansbl ®0C
coepxaHue (nokasaTtenun QOCTUXEHUSI 3aaHHOro YPOBHS | (dOPMUPOBaHMS (cpencTBa
KOMMeTeHL MM OCBOEHMS KOMMEeTEHLMM NMOCpPeaCcTBOM | KOMMNETEHLUN OLEeHVBaHWs)
(vnn ee yactn) | hopMMpPOBaHNS 3HAHUI, YMEHWIN, HABLIKOB) (pasgensi (Tembl)
OVCLUMNITUHBI unu
Moayrns n nx
HanMeHoBaHue)
OrK-1 3HaTb: KopnyckynsipHble YCTHBIN onpoc,
- OCHOBHblE OMbITHblE haKTbl, NOCMYXUBLUNE | CBOMCTBA KOHTpOrnbHasi
TOMYKOM K CO3[1aHMI0 KBAHTOBOW TEOPUM 3ANEKTPOMarHUTHbIX paboTa,
yMeTb: BOJTH
- MNPUMEHSATb MOSyYEHHble 3HaHMS MNpwU
peLleHnn KOHKPETHbIX 3agay.
3HaThb: PasBuTtune B3rnagoB Ha | YCTHbIM onpoc,
- 9Tanbl CTAHOBMEHUS COBPEMEHHON (PU3UKM | CTPOEHME aToMa. KOHTpOmbHas
aToOMOB BonHoBkle cBoiCcTBa paboTa, nab.
yMETb: MUKpodacTu, pabothl 1, 2,
- MPUMEHATL NMONYYEHHbIE 3HAHWUS NPU
peLLeHNN KOHKPETHbIX 3agaud.
3HaTb: OnemMeHTbl KBAHTOBOW | YCTHbIA ONpoc,
- OCHOBHble MNpPeACTaBiEHNS] COBPEMEHHOW | MEXaHUKW. KOHTpOmbHas
(P13MKM aTOMOB N aTOMHbIX SIBIIEHUI AToMm BOZOpOAA U paboTa, nab.
yMeTb: BOAOpOAonofo6HbIe paboTbi 3, 4,
yMeTb: aTOMbl.
- MPUMEHATL NMOMNYYEHHbIE 3HaHUS NpU MexaHu4yecknii n
peLLeHNN KOHKPETHbIX 3agau. MarHUTHbIA MOMEHTbI
BMNageTb: atoma.
-HaBbIKaMu NCMOMb30BaHMUS MHOroanekTpoHHble
MaTemMaTU4eCKOro annapaTta aToOMHOW aToMbl.
PU3UKM aNga peLleHns NPocTbiX KBaHTOBO- Bsanmopencrteue
MeXaHu4ecKmx 3agau.. atoma ¢
3NEKTPOMAarHUTHbIM
nonem.
Monekynebl
Or1K-2 3HaTb: KopnyckynsapHble YCTHbIN onpoc,
- OCHOBHblE OMbITHblE PaKTbl, NOCMYXUBLUNE | CBOMCTBA KOHTpOrnbHasi




TOMYKOM K CO30aHMI0 KBAHTOBOWN Teopumn ANEKTPOMarHMTHbIX pa60Ta,
YMEThb!: BOIMH
- MNPUMEHATb NoNny4yeHHble 3HaHuA npu
peleHnn KOHKpeTHbIX 3agad.

3HaThb: PasBuTtune B3rnagoB Ha | YCTHbIM onpoc,
- 3Tanbl CTAHOBIEHUSI COBPEMEHHOW (ON3MKN | CTPOEHME aToMa. KOHTpOMbHas
aToOMOB BonHoBkle cBoicTBa paboTta,nab.
YMETb: MUKpoYacTumL pabotbi 1, 2,

- IPUMEHATb NOoJTy4YeHHbIe 3HaHUA nNpu
peleHnn KOHKpeTHbIX 3agad.

3HaTb: OnemMeHTbl KBAHTOBOW | YCTHbI ONpoc,
- OCHOBHble MpPEeACTaBMeHUs COBPEMEHHOWN | MEXaHWKMW. KOHTpOrnbHasi
(PM3MKM aTOMOB N aTOMHbIX SIBIIEHUI AToM BOZOpOAA U pabora,
yMeTb: BOAOpOAONnofo6HbIe nab. pabothbl 3, 4,
yMeTb: aTOMBbl.
- MPUMEHATL NMOMNYYEHHbIE 3HaHUS NpU MexaHu4yecknii n
peLleHnn KOHKPETHbIX 3agay. MarHWTHbIA MOMEHTbI
BNageTh: aToma.
-HaBbIKaMy NCMOMNb30BaHUS MHOroanekTpoHHble
MaTemMaTU4eCKOro annapaTta aToOMHOW aToMbl.
PU3UKM aNga peLleHns NPocTbiX KBaHTOBO- Bsanmopencrteue
MeXaHu4ecKmx 3agau.. atoma ¢
3NEKTPOMarHUTHbIM
nonem.
Monekynebl
NMpomexyTo4yHasa aTrectauus Komnnekt KUM

20 TuvnoBble OLEHO4YHbIe cpeAcTBAa M MeToAMYECKUMe MaTepuanbl, onpegensioLwme
npoueaypbl OLeHUBaHUA

20.1 TeKywWwMn KOHTPOSb ycrneBaeMocTun

TeKylwmin KOHTPONb YCNeBaeMOoCTW MO AUCLMNIIMHE OCYLECTBASETCS C MOMOLLbLO
crnegyrowmnx OUEHOYHbIX CPEACTB: KOHTPONbHble paboTbl, OTYETbl O  BbINOSIHEHUN
nabopaTopHbIX paboT.

MNepeyeHb TeM KOHTPOJbHLIX paboT

KoHTponbHas pabota 1. KopnyckynsapHble CBOMCTBA 3NEKTPOMArHUTHbIX BOJTH.
KoHTponbHas paboTta 2. Pa3suTtune B3rnsaoB Ha CTpoeHne atoma. BonHoBble cBOMCTBA
MUKpoYacTul,
KoHTponbHas paboTta 3. OnemMeHTbl KBAHTOBOW MexXaHuKn. ATom Bogopoaa 1
BOAOPOA0NoA06HbIE aTOMbl. MHOroaneKkTpoHHbIE aToMbl. B3anmogencrame atoma ¢
3MEKTPOMArHUTHbLIM MOSEM.

Mepe4vyeHb TeM nabopaTopHbIX paboT

NabopatopHas paboTa 1. Audpakums peHTreHOBCKUX Nyden Ha TPEXMEPHOW KpUCTanIMyeckon
pewéTke. Pacyét nayarpamm.

NabopatopHasa pabota 2. dudpakuma peHTreHOBCKMX nyden Ha nonukpuctannax. Pacuyér
PEHTreHOorpaMm U3BECTHbIX 06pasLoB.

INaBopaTtopHas paboTa 3. ANEKTPOHHOE CTPOEHNE aTOMOB. PEHTFEHOBCKME JTy4n U UX CNEKTPBbI.



JTabopaTtopHas pabota 4. igeHTndukaumsa gas. Pacyét andpakrorpamMmm HEN3BECTHbIX a3 n

X naeHTudunkaums ¢ nomowbio 6a3sbl AgaHHbIx ICDD.

[nsa TekyLiero KOHTPONSA ycrneBaeMoCTH UCMONb3YOTCA a) YCTHbIA ONPOC, KOHTPOSIbHbIE
paboTbl, Ha OCHOBE KOTOPLIX BbICTaBNAETCS NpeaBapuTenbHasa OLeHKa
omrnu4yHo/xopowo/ydosriemeopumeribHol/HeydoernemeopumesibHO; 6) OTYeTbl O XoA4e
BbINOMHeHNs nabopaTopHbix paboT, Ha OCHOBE KOTOPLIX BbICTaBNAETCS NpeaBapuTensHas

OLeHKa 3a4YmeHo/He3a4ymeHo

YpoBeHb LWkana
chopmmpoBa
Kputepumn oueHnBaHusa komneTeHunm HHOCTU npeaBapuTenbHbI
KOMNeTeHuunin X OLIEHOK
O6yvarowmmnca B MOMAHOW Mepe BNageeT MOHATUUHBLIM
annapatomM AaHHoM 06nacTu Hayku (TeopeTndeckuMmn ocHoBamu | [MOBbILIEHHbI Omnu4yHo
ONCUMNNKUHBI), CNOCOBEeH WNMIOCTPMPOBaTb OTBET NpUMepamu, | 1N ypoBEHb
pakTaMu, [OaHHbIMM  Hay4HbIX UCCnegoBaHWUM, MPUMEHATb
TeopeTnyeckne 3HaHus Npu pelleHnmn 3agad
Obyualowmiica Bnageetr MOHATUMAHLIM — annapaTtoMm  AaHHOM 53308l
obnactm Hayku (TeopeTMYECKMMW OCHOBaAMW AUCUUMMMHbI), Xopowo
JonycKaeT He3Ha4YuTenbHble OWNGBKM Npu pelleHnn 3agad ypOBEHb
O6yvatowminca BrnageeT YacTUYHO TEOpPEeTMYECKMMM OcHoBamu | [loporosbii Ydoenemeopu-
ONCUMNNKUHBI, ddparMeHTapHoO cnocobeH pewaTb 3agayn YPOBEHb meJsibHO
HeynoBneTBopuTenbHOE  BBLINOSIHEHWE TECTOBbIX 3agaHun. | KomneTen-
O6y4atowmnnca 4eMOHCTPUPYET OTPbIBOYHbIE, OparMeHTapHble Lmsa He Heydoenemeopu-
3HaHus, gonyckaeT rpybble ownbkn, He ymeeT pellaTb 3agayun cchopmmpoBa meJsibHO
Ha
O6yvarowmmnca B MNOMAHOM Mepe BnageeT MOHATUWHBLIM
annapaTtoM AaHHOW 06nacTu Hayku (TeopeTuyYecKMMyn OCHOBaMu
ONCUMNNKHBI), cnocoBeH UNMICTpMpPOBaTb OTBET NpUMeEpamu,
akTamMu, [OaHHbIMW  Hay4YHbIX MWCCnefoBaHWM, NPUMEHATb
TEeopeTnyeckMe 3HaHWA AN BbINONHEHUs JlabopaTopHbIX | KomneTeHTeH
pabot B
O6yvatowminca Bnageetr MOHATUMHBIM — annapaTtoMm [[aHHOMW | AocTaTo4YHOM 3aumeHo
obrnactMu Hayku (TeopeTMyecKMMW OCHOBaMW AUCUUMVHDI), cTeneHu
AonyckaeT  He3HauuTernbHble  OWWOKM  Mpu  BbINOMHEHUN cTeneHu
nadopaTopHbIX paboT
Obyuvatowmiica BrnageeT 4YaCTUYHO TeopeTU4eCcKMMU OCHOBaMMU
ONCLMNNNHBI, dhparmeHTapHoO cnocobeH BbINONHATb
nabopartopHble paboThbl
HeynoBneTBopuTenbHOEe BbINOMIHEHWE TECTOBbIX 3agaHun. | KomneTen-
Obyualwmnca AeMOHCTPUPYET OTPbIBOYHBbIE, hparMeHTapHbIe umnsa He He 3aymeno
3HaHWs, gonyckaeT rpybble  owunbKkn, He  BbINOMHAET | chopMMpoBa
nabopaTopHble paboTbl Ha

20.2 NMpomexyToyHasa aTrecTauums

ﬂpomemyTquaﬂ aTtrTectauua no gucunniinHe ocyLiecTBlideTcda C NOMOLLbIO cneayowmx

OLIEHOYHbIX CPeacTB:

lNMepeyeHb BONPOCOB K 3K3aMeHY

KoHTponbHO-n3MepuTenbHbIn Matepuan Ne 1




1. 3aKOHOMEPHOCTM B aTOMHbIX crnekTpax. Tepmbl. KoMOUHaUMOHHbIN npuHumnn PuTtua v cnegcreune
13 Hero. Tepmbl aToma Bogopoga. lNMocrtosHHas Puabepra.

2. MomeHT nmnynbca Yyactuupl. [paBvMna KoMMyTaLmMm onepaTtopoB NPOEKLUMM YrIOBOrO MOMEHTA.

KoHTponbHO-u3mMeputenbHbin maTtepuan Ne 2

1. ®opmyna banbmepa Onsi CNEKTPOCKOMMYECKOrO BOSIHOBOrO YMUCIia U LMKIIMYECKOM 4acTOTbl
chnekTpanbHbIX NMHWUIA atoma Bogopoaa. BogopogonoaobHeii noH. O6o6weHHas dopmyna banbmepa.
CnekTpanbHble cepum atoma Bogopoaa.

2. OnepaTtopbl NPOEKLMKN YrIOBOro MomMeHTa Lz n kBagpaTa yrnoBoro MmomeHTta L2, ux cobctBeHHble
3Ha4eHus n cobCcTBEHHbIE (DYHKLMN.

KoHTponbHO-n3amepurtenbHbii matepmuan Ne 3

1. OnbITbl Pe3epdopaa no paccesHuio a-4yactuy,. PacceaHne a-yactuupl a) Ha 1 atome, 6) TOHKMM
cnoem atomoB. ®opmyna Pesepdopaa.

2. CnoxeHue YrrnoBblX MOMEHTOB [ABYX HeB3aMMOAEWUCTBYHOLWMX 4acTuy. CrnoxeHue yrnosbiX
MOMEHTOB C MOMOLLbIO BEKTOPHbIX Anarpamm.

KoHTponbHO-n3meputenbHbIn matepuan Ne 4

1. Mogenb atoma TomcoHa. NnaHeTapHaa mogenb atoma bopa-Pesepdopaa. MNMoctynatel bopa.
JKcrnepuMeHTansHoe noaTeepxaeHue noctynartos bopa (onbiTel ®paHua u Nepua).

2. [OBwxeHue yacTuubl B criydae cdepuyeckm CUMMETPUYHOrO CUIOBOro nornsg.  YpaBHeHue
LpeanHrepa ans pagnanbHOM YacTu BOHOBOW OYHKLMKW YacTuLbl B LEHTPanibHOM nofne.

KoHTponbHO-n3amepurtenbHbin matepuan Ne 5

1. OnemeHTapHasa 6opoBckasi Teopusi atoma Bogopoda. Pagnycbl OQnNeKTpOHHbIX OpOUT U 3HEprumn
cTauMoHapHbIX cocTosiHun. HepgocTtaTtkn Teopun bopa.

2. ATom Bogopoaa (oBwKeHue B KySIOHOBCKOM Mone), AUCKPETHbINA CREKTP.

KoHTponbHO-n3amepurtenbHbii matepuan Ne 6

1. DHepreTmyeckun crnekTp atoma Bogopoda B pamMkax 6Gopockon Teopun. CHekTp U3ny4yeHus
(mornoweHnst) atomoB Bogopopa. [loctosiHHas Pwupbepra pgns  BogopogonogoOHbIX — MOHOB.
M3oTonnyeckoe cmelleHve.

2. DHepreTU4ecKne ypoBHM 1 CNeKTpanbHblE CEPUN LLIENOYHBLIX MeTannoB. KBaHTOBbIN Ae(EKT.

KoHTponbHO-u3mMeputenbHbii maTtepuan Ne 7

1. BonHoBble cBoncTtBa 4actuy. [unotesa [debponns. OnbiTHoe 0GOCHOBaHWE KOPMyCKYNApHO-
BonHoBoro Ayanmama (OnbiTel [eBuccoHa u [xepmepa, TomcoHa u TapTakosckoro, LTepHa,
andpakuns HEMTPOHOB).

2 MNpaBuna ot6opa 1 cnekTpanbHble CEPUM LLENOYHbIX METanoB.

KoHTponbHO-n3amepurtenbHbii matepmuan Ne 8

1 Cratuctmnyeckas uHTepnpetauus BonH [debponns n BonHoBon ¢yHKUMW. BonHoBasi oyHKLMS
cBOOOAHOM YacTuubl. YCroBme HOpMMpPOBKW. MprHLUKMN Cynepnosnumm.

2 MarHUTHbIN MOMEHT aToma. OKCnepuMeHTanbHoe 4oKa3aTeNbCTBO HaNMYNsa y aTOMOB MarHUTHbIX
MOMeHTOB (onbIThl LLTepHa u Nepnaxa).

KoHTponbHO-u3mMeputenbHbii maTtepuan Ne 9

1 CooTHoweHne HeonpeaeneHHocTen MenseHbepra ana KoopaAnHaATLI U UMMyNbca U CNeacTenst U3
Hero. COOTHOLLEHME HeonpeaeneHHOCTEN AN BPEMEHU U SHEPTUN U ero NHTEepnpeTaums.

2 CnuH oanekTpoHa. [MpoMarHuUTHoe OTHOLWeHWe ANA CrAMHOBOrO M OpBuTanbHOro YrioBbIX
MOMeHTOB. CnnH bOTOHa.

KoHTponbHO-n3mepurtenbHbIn matepuan Ne 10

1 YpasHeHne LpeguHrepa. [MpuHumn cynepno3vumm (TovHast opMynmMpoBKa). YpaBHEHue
LWpeauHrepa ansa craumoHapHbIX COCTOAHUI YCRNOBUS, HaknagbiBaeMble Ha BONTHOBYO (DYHKLMIO.

2 ToHKasa CTpyKTypa cnekTpanbHbIX NMMHUA. CnnH-opbutansHoe B3auMoLeNCTBHE.

KoHTponbHO-uamMeputenbHbii maTtepuan Ne 11

1 [OBwkeHne 4actTvuubl B OAHOMEPHOW MPSMOYrOfibHOW MOTEHUManbHOM fMe C OGeCKOHEeYHO
BbICOKMMW CTeHKamu. Criyyan TpexmepHOM NoTeHUManbHON sMbl ¢ 6€CKOHEYHO BbICOKMMM CTEHKAMMW.

2 ToHKas CTPYKTypa MHOIO3MEKTPOHHbIX aToMOB. HopmanbHas cBA3b. (j-j) CBA3b.

KoHTponbHO-n3mepurtenbHbIn Matepuan Ne 12

1 MNageHne yacTuubl Ha OAHOMEPHbLIN MPAMOYrOSibHBIN NOTEHLManbHbIN Bapbep NonyGeckoHeYHOM
wupuHbl. Cnyyan E<UO.

2 lNpaBuna oTbopa Npu M3ny4eHnn (NOrnoLLeHMn) cBeTa Ans MHOrO3MEKTPOHHbBIX aTOMOB. TOHKast
CTPYKTYypa cneKkTpanbHbIX JIMHUA aToOMa Boaopoaa.

KoHTponbHO-namepurtenbHbii matepuan Ne 13



1 CBobogHas yactuua B orpaHM4eHHOM obbeme npocTpaHcTBa. PasnoxeHne BOMHOBOM (DyHKUUK
no 6asucy. Ycnosme HOPMUPOBKN A5 CBOOGOAHOM YacTuLbl.

2 OdbbekT 3eemaHa. NMpocTon, nnmn HopManbHbIN adhdhekT 3eemaHa. CroXHbIA UM aHOMarbHbIN
adpekT 3eemaHa. AdhdekT MNaweHa-baka.

KoHTponbHO-n3amepurtenbHbin matepuan Ne 14

1 MNMageHne YacTuubl HA OOHOMEPHbIA NPSAMOYrOfbHbIA NOTEHUManbHbIN 6Gapbep NonyoeckoHeYHON
WwupuHbl. Cniyyan E>UO.

2 ToHKag CTpYKTypa criekTparibHbIX MMHWUIA LLLEeMNOYHbIX MeTanos.

KoHTponbHO-namepurtenbHbii matepuan Ne 15

1 BbluncneHne cpeaHux 3HadeHuin KOoOpAnHaTbl U MMNyrbCea.

CobcTBeHHbIe 3Ha4YeHus 1 cobcTBEHHbIE (DYHKLMK onepaTopa nMmnynbca

2 [MpyHUMN TOXAOECTBEHHOCTU OAWHAKOBbIX 4YacTuy. [MOHATUS CMMMETPUM U aHTUCUMMETPUU
BOMHOBbIX ~ PYHKUMA. BO30OHBI ¥ epMuoHbl. BonHoBble  QyHKUMW  cUCTEMbl U3 ABYX
HEB3aMMOLENCTBYHOLLMNX YaCTUL,.

KoHTponbHO-u3aMeputenbHbin matepuan Ne 16

1 Onepatopbl duandecknx BenuumH. CBoMCTBA JIMHEMHOCTM W CaMOCOMPSKEHHOCTH.
MponseeaeHne onepatopos. KommyTtaTopbl.

2 BornHoBble oyHKUMM O CUCTEMBbI U3 MPOU3BOSIbHOIO Yucna ToXAEeCTBEHHbIX YacTuu. MpuHumn
Maynn.

KoHTponbHO-n3amepurtenbHbii matepuan Ne 17

1 CobcTBeHHbIE DYHKUMM N COBCTBEHHLIE 3HAYEHMSI onepaTopoB. YpaBHeHusa LlpeaunHrepa B
onepaTopHou hopme.

2 ObbsCHEHNE NepnoanNYecKon cUcTeMbl XMMmYeckux anemenToB .M. MeHoeneesa.

KoHTponbHO-n3amepurtenbHbii matepuan Ne 18

1 TeopeMbl 0 COBCTBEHHBIX PYHKLMAX KOMMYTUPYHOLLIMX ONEpaTopoB.

2 PeHTreHoBcCKMe ny4n.

OnucaHue TexHonornm npoBsegeHus HpOMe)KYTO‘IHOﬁ artrectaumnm

[MpomexyTodHas aTTecTauus no OUCLUMMAMHE — 3K3aMEH MO TEOPEeTMYECKOMY Kypcy C
YY4E€TOM BbINOSTHEHUSA KOHTPOSbHbLIX PaboT MO NPakTUYEeCKUM 3aHATUAM (peLleHuo 3agad) u
3a4eT no nabopaTopHbIM paboTam.

OueHKa ypOBHSI OCBOEHUS ANCUMMNNNHBI «ATOMHasA punsnka» (3K3aMeH) oCcyLLecTBAseTCs
no criegyoLwmm nokasaTensim:

- OLYEHKWN NO KOHTPOSbHbIM paboTamM Mo NPaKTUYECKNM 3aHATUAM (peLueHne 3aaav);
- MOMNHOTa OTBETOB Ha BOMPOCHI KOHTPOJIbHO-U3MEPUTENBHOIO MaTepuana;
- MOMHOTa OTBETOB Ha AOMOSHUTENbHbIE BONPOCHI.

KpuTepumn oueHKn 0CBOEHUST ANCUMMNANHBI «ATOMHasa uanka» (d3Kk3ameH):

— OUEHKa OmJ/IUYHO BbICTABNAETCA NPW NOSIHOM COOTBETCTBMM paboTbl CTyaeHTa BCEM
BbllLleyKa3aHHbIM  nokasaTensm. CoOoTBETCTBYET BbLICOKOMY  (YriyGrneHHOMY) YPOBHIO
ChOPMUPOBAHHOCTM KOMNETEHLUIN: KOMNETEHLMM CPOPMUPOBAHBI NOSTHOCTHLIO, MPOSIBIIAIOTCSA U
NCNONb3yITCA CUCTEMAaTUYeckn, B MOSIHOM obbeme. [daHHbIM ypoBEHb MPEBOCXOAUT, MO
KpanHen wmMepe, NO OAHOMY M3 MEepedYUCrieHHbIX Bbllle MokasaTtenen MnoBblWEeHHbIN
(NMpOABWHYTLIN) YPOBEHD;

— OLEHKa Xopowo BbICTaBnsieTCa B criydyae, ecnu paboTa cTydeHTa npyv OCBOEHUU
ANCUMNIIMHBI HEe COOTBETCTBYET OAHOMY M3 NepeyucneHHblX nokasaTternen. CooTBeTCTBYeT
NOBbILLEHHOMY (MPOABUHYTOMY) YPOBHIO CPOPMUPOBAHHOCTM KOMMNETEHUMN: KOMMETEHUUN B
uernoMm cdopMMPOBaHbI, HO MPOSBASATCA U UCMNONb3YTCA (dparMEHTapHO, He B MOSIHOM
ob6beme. [JaHHbIN ypOBEHb MPEBOCXOAUT, MO KpanHen mepe, No OAHOMY U3 NEepeyYUCreHHbIX
BblLLE NOKa3aTenen noporosbin (6a3oBbI) YPOBEHD;

— OoueHKa ydosriemeopumersibHO BbICTABNAETCA B Crnyvae, ecnu paboTta cTyaeHTa npu
OCBOEHUN OUCUMMANHBI HEe COOTBETCTBYEeT MobbIM OBYM M3 NepeyvncrieHHbIX MnokasaTernemn.
CootBeTtcTByeT noporoBoMmy (6a3oBOMy) ypOBHO  CCHOPMUPOBAHHOCTU  KOMMETEHUUN:



KomMneTeHumn copmMmpoBaHbl B OBLLMX YepTax, NPOSBASAITCA U UCMONb3YHOTCS CUTYaTUBHO,
yacTuyHo. [aHHbIn  ypoBeHb obs3aTeneH Ana  BCEX  OCBavMBaKOWMUX  OCHOBHYHO
obpasoBaTenbHy Nporpammy;

— oueHKa HeydoeriemeopumersibHO BbICTaBMSIETCHA B Cly4Yae HeCOOTBETCTBUSA paboThl
CTyQeHTa BCEM nokasaTensMm, ero HeopraHm3oBaHHOCTWM, GEe30TBETCTBEHHOCTM W HU3KOro
KayectBa paboTbl Npu BbINONHEHUN NabopaTopHbIX PaboT, NPeayCMOTPEHHbLIX NPOrpaMmon
ANCUNNNNHBI.

®aKkT HEeBbINONHEHNA TpeboBaHWA, npeobABNAEMbIX K CTYAEHTYy Mpu  OCBOEHMU
ANCUNNNUHBL  «ATOMHaa  (u3nka» W OTPaKEHHbIX B BbILENEPEYUCTIEHHbLIX KPUTEPUSIX,
dukcmpyeTcsl B BEAOMOCTU OLEHKON Heyd081emeopumesibHo.

Ecnn cTygeHT He ocBaMBaeT AUCUMMINHY B YCTAHOBMEHHOM MporpaMmon obbeme 1 B
CpOKM, onpeaeneHHble rpacdmkoM y4ebHOro npouecca, OH He JOMNYCKAeTCsl K NPOMEXYTOYHON
aTTecTauum no AaHHoMy Buay ydebHomn paboTbl.

OueHKa ypoBHA OCBOEHUSA ANCUMNNNHBI « ATOMHAA om3mnKa» (3a4eT) OCyLLeCcTBNSETCs no
cnegyowmnM nokasaTtensam:
- Ka4eCTBO N CBOEBPEMEHHOCTb BbINOMNHEHNs nabopaTtopHbIX pabor;
- MONTHOTa OTBETOB Ha BOMNPOCHI N0 TemMe nabopaTopHbIX paboT;

KpuTepumn oueHKn oCBOEHUST ANCUMMNIANHBI «ATOMHasa uaunka» (3adeT) :

— OLeHKa 3a4meHOo BbICTaBNsAeTcs

1) npn NONHOM COOTBETCTBUM PaboThbl CTYAEHTa BCEM BbllLEyKa3aHHbIM NokasaTensim.
CooTBeTCTBYET BbICOKOMY (Yrny6neHHOMy) ypOBHIO CHOPMUPOBAHHOCTU KOMMETEHUMUN:
KOMNeTeHUMn choOpMUPOBaHbI MOMHOCTLIO, MPOSBASAIOTCA U UCMOMb3YTCA CUCTEMATUYECKN, B
nonHom ob6beme. [JaHHbI ypOBEHb MPEBOCXOAUT, MO KpanHen mepe, MO OAHOMY U3
nepeyncrneHHblX Bbllle nokasaTenen noBblleHHbIN (MPOABUHYThIN) YPOBEHD;

2) B cnyyae, ecnu paboTta cTygeHTa nNpu OCBOEHMM OUCUMMAMHBLI HE COOTBETCTBYET
OLlHOMY W3 NepeyvncrieHHbIX nokasaTtenen unu B criyyae npefocTaBrieHust KypCcoBbiX paboT u
oT4eTOB NO nlabopaTopHbiM paboTam  NO3XKe YCTaHOBMEHHOro cpoka. CooTBeTcTByeT
NOBbILLEHHOMY (NPOABUHYTOMY) YPOBHIO CHOPMUPOBAHHOCTU KOMMNETEHUUN: KOMNeTeHunn B
uenom cqOopMUPOBaHbI, HO MPOSBAAIOTCA U WUCMOMb3YTCA (PparMeHTapHO, He B MOSHOM
obbeme. [JaHHbIM YPOBEHb NPEBOCXOAMUT, MO KparvHEN mepe, No O4HOMY M3 MEPEeYUCEHHbIX
BblLLIE NOKa3aTenen noporosbivi (6a3oBbI) yPOBEHb;

3) B cnyyae, ecnu paboTta cTygeHTa Npu OCBOEHUM OUCUMMIAMHBLI HE COOTBETCTBYET
nobbiM ABYM M3 nepeyuncrieHHbiX nokasatenen. CooTBeTcTByeT noporoBomy (6aszoBomy)
YPOBHIO CCPOPMUPOBAHHOCTM KOMMETEHUUN: KOMMNEeTeHUMM copMmnpoBaHbl B OBLLIMX YepTax,
NPOSIBMAITCA M MUCMNONb3YOTCA CUTYaTMBHO, YacTU4HO. [laHHbIN ypoBeHb obdA3ateneH Ans
BCEX OCBaMBaloLLNX OCHOBHYIO 0Opa3oBaTenbHy0 NporpaMmmy;

— OLlEeHKa He 3a4meHo BbICTaBMsieTCa B Criydae HeCOOTBETCTBUSA paboTbl CTyAeHTa BCEM
nokasaTernsM, ero HeopraHM3oBaHHOCTU, GE30TBETCTBEHHOCTU W HU3KOrO KayecTBa paboThbl
npv BbINOSIHEHUN NabopaTopHbIX paboT, NPeayCMOTPEHHbIX NPOrPaMMOn ANCLMUMNITUHDI.

®aKkT HeBbINONHEHNA TpeboBaHWW, npeobABNAEMbIX K CTYAEHTYy Mpu OCBOEHMU
ANCUNNNUHBLI  «ATOMHaa u3nka» M OTPaXKEHHbIX B BbIWENEPEYUCTIEHHbIX KPUTEPUSIX,
dukcmpyeTcs B BEAOMOCTUN OLEHKOW He 3a4meHO.

Ecnu cTtyaeHT He ocBavmBaeT AUCUMMNIIMHY B YCTAHOBMEHHOM nporpaMmmon obbeme u B
CpOKK, ornpeaeneHHble rpamkoM y4ebHOro npouecca, OH He JOMNYyCKaeTCs K NPOMEXYTOYHON
aTTecTtaumm no gaHHoMy Buagy y4yebHom paboTbl.
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