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1 IEJIM OCBOEHUS YYEBHOM JUCIUITIJINHBI

B mpomnecce u3ydeHuss aTOMHOM W SIEpHOM (DU3MKU 3aKJIQJBIBAIOTCS OCHOBBI
oOieHayyHoro (yHaamenta, GOPMUPYIOTCS MPEACTABICHUSI O COBPEMEHHOM KapTHUHE
MHpa, BOCIHHUTHIBAIOTCS OCHOBHBIC TIPHEMBbI II03HABATEIIBHOW JEATEIbHOCTH, Oe€3
KOTOPBIX HE MOXET OOOWTHUCh HM OJIUH CHEIUAJIUCT, B Kakoi Obl 00JIACTH HayKH,
TEXHUKHU U TPOU3BOJICTBA OH HU paboTal.

TpynHo HaWTH cpeid €CTECTBEHHBIX U TEXHUYSCKUX TUCIMIUIMH TaKyr 00JacTh
3HaHUH, B KOTOPOM MOXHO OBUIO OBl O0OHTHCH 0€3 yudera (U3UYECKUX OCHOB
BOXHEHIMX TmpeacraBicHuii. CeromHs HET cpepbl YEIOBEUSCKOW IEATCIbHOCTH, B
KOTOPOM B TOW WM HMHOM Mepe HE HCIOJIb30BAINChL Obl METONbl (PU3MKH u e
JIOCTHKCHHUS.

JloctaTouHast ¢pu3MUecKasl MOArOTOBKA rapaHTUPYET OoJiee TIyO00KOe YCBOSHHE
JOOBIX 3HAHUW, Pa3BUBAET CIHOCOOHOCTH K BOCHPHUATHIO HAYYHBIX M TEXHUUYECKHUX
CBEJICHUI, C KOTOPbIMHU TIPUXOJUTCS CTAJIKUBATBCA B XOAEC MPAKTUYECKOU
NEATeIbHOCTH, TI03BOJISIET TBOPYECKHM HCIIOJIB30BaTh TOT OONIMPHBIM MaTepua,

KOTOpBIﬁ NpeACTABIAIOT COBPEMEHHBIC KOMIIBIOTCPHBIC CCTH.

1.1 ey AUCHUNIMHBI

e mucrumamHbl «ATOMHAasE W sAepHas (U3MKa» 3aKITIOYAIOTCS B
(GbOpMHpPOBAHUU y CTYJEHTOB MPEJCTABICHUS O COBPEMEHHOW (DU3MYECKON KapTHHE
MHpPa W  HAy4YHOTO  MHUPOBO33PEHUS, 3HAHUW M  YMEHUW  MCIOJb30BAHUS
(byHIaMEHTAIBHBIX 3aKOHOB, TEOPHI KIACCUYSCKON W COBPEMEHHOU (DM3MKHU, a TaKXKe
METOZ0B (PM3UYECKOTO0 HCCICIOBAaHUS KaK OCHOBBI CHCTEMbI MpPOQecCHOHATBHON

EITENbHOCTH.

1.2 3agaun AMCHUIIHHBI

3amaun MUCIUIUIMHBI «ATOMHAs U siiepHast (PU3UKa» COCTOST B TOM, YTOOBI
PACKpBITh CYIIHOCTh OCHOBHBIX MPEACTABJICHUN, 3aKOHOB, TEOPUW KJIACCUYECKON H
COBPEMEHHOM (DU3UMKM B WX BHYTPEHHEH B3aUMOCBSI3M U IIEJIOCTHOCTH, TaK Kak JJisi
OyIyIiero WHXEHepa BaXKHO HE CTOJBKO OIMHUCAHHWE IIUPOKOr0 Kpyra (U3MYECKUX
SIBIICHUM, CKOJBKO YCBOCHHME MepapXuu (PU3MYECKUX 3aKOHOB M MOHATHUMA, TPAHUIl UX
IPUMEHUMOCTH, T03BOJIsItoMee A(()EKTUBHO MCIOJIB30BaTh WX B KOHKPETHBIX

cuTyanusx; (OpMHUpPOBATh Y CTYJEHTOB YMEHHSI W HaBBIKU pelIeHUs OOOOIIEHHBIX



TUIIOBBIX 33J1a4 JUCUUILIMHBI (TEOPETUYECKUX M IKCHEPUMEHTAIBHO — MPaKTUYECKUX
y4eOHBIX 3aJlad) M3 pa3IuyHbIX obnacredl (PU3MKM KaK OCHOBBl YMEHHS pellaTh
npodeccuoHanbHbIe 331a4r; (OPMHUPOBATH Y CTYJIEHTOB YMEHHUE OLIEHUBATH CTEICHb
JIOCTOBEPHOCTU PE3YJIbTATOB, IMOJYYEHHBIX C IIOMOINBIO JKCIEPUMEHTAIBHBIX HIINA
TEOPETUYECKUX METOJOB HCCIEIOBaHUs; CIOCOOCTBOBATH PA3BUTHIO y CTYJEHTOB
TBOPYECKOTO MBILIUICHUS, HABBIKOB CaMOCTOSITEJIHON TO3HABATENBHOM JEATEIBHOCTH,
YMEHMSI MOJEIUPOBaTh (PU3NYECKUE CUTyallUM C HCIIOJIb30BAHUEM KOMIIBIOTEPA;
03HAKOMUTH CTYJIEHTOB C COBPEMEHHOM H3MEPHUTENIbHOM armapaTypoi, BbIpaboTaTh
YMEHHSI U HaBBIKH MPOBEJIECHUS 3KCIEPUMEHTAIbHBIX HCCIIEOBAHUNA U 00pabOTKHU UX
pE3yJIbTaTOB, YMEHUS BBIIEIUTh KOHKPETHOE (PU3MUECKOe COJIepiKaHue B MPUKIIATHBIX

3ajayax Oyayuieil cnenualbHOCTH.
2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII BO

JucuumanHa «AtomHas u  saepHas ¢usuka» (B1.B.OJ[.8) otHocuTcs K
BApUATUBHON 4YacTH, oOsi3aTeNbHAsl JAUCIUIUIMHA YYEOHOro IulaHa MO CHEIUaIbHOCTU
15.05.01 "ITpoekTupoBaHME TEXHOJOTMYECKHUX MAIlIMH W KOMIUIEKCOB". JlMcIuIuinHa

guTaeTcs B 6 cemectTpe.

3 KOMIETEHIUU CTYAEHTA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA YUYEBHOM JUCHUILIMHBI / O)KUJTAEMBIE
PE3YJBbTATBI OBPA3OBAHUA U KOMIIETEHIUU CTYAEHTA 11O
3ABEPHIEHVHA OCBOEHMUSI TPOI'PAMMBI YUYEBHOM JUCIUATIINHBI

3.1 IlepeyeHb KOMNETEHIH A

WN3yuenue nmUCUMIUIMHBI «ATOMHass M sjaepHas (¢uU3MKa» HaNpaBJIe€HO Ha
(bopMHpOBaHKE y CTYJEHTOB CJIEIYIOUIUX KOMIETEHIINI:

Ob6menpodeccnonanbubie komnereHuun (OIIK):

- CriocoOeH ucnoib30BaTh MOJI0KEHHUS, 3aKOHBI U METOJIbl €CTECTBEHHBIX HAyK U
MaTeMaTHKH JIJIS pEIICHHs 3a/1a4 WHKeHepHoU aesrenbHocTh (OITK-1);

- Cnoco0OeH caMOCTOSITETbHO MPUMEHATh MPUOOPETEHHbIE MaTeMaTHYECKHE,
€CTEeCTBEHHOHAYYHbIE, COLMATbHO-3KOHOMUYECKHE U MPOPECCUOHANIbHBIE 3HAHUS IS
pemenns nHxeHepHoix 3agad (OI1K-2);

- CnocobeH NpUMEHSTh METOJbl IOWCKA, XpaHEeHHs, 00padOTKW, aHaIM3a M

npeacTaBieHus B TpebyemMoM Gopmare nHPpOpMAMK U3 PAa3TUYHBIX UICTOYHUKOB U 0a3



JaHHBIX, COOIOAAs IPU ITOM OCHOBHBIE TpeOOBaHUS HHPOPMAIIMOHHON O€30MaCHOCTH
(OIIK-3);

YHuBepcajgbHasi ectecTBeHHO-HayuHasi komneTreHnus (YKE):

- Coco0eH MCIoJIb30BaTh 3HAHUS €CTECTBEHHOHAYYHBIX JUCLHUILINH, TPUMEHSAThH
METO/bl MaTeMaTHYeCKOro aHalu3a W  MOJICJIMPOBAHMS, TEOPETUYECKOIO0 U

IKCIIEPUMEHTAIBHOT'O UCCIICIOBAHMS B MOCTaBICHHBIX 3a1auax (YKE-1)

3.2 llepeyeHb pe3yJbTAaTOB 00pa30BaHMs, POPMHUPYEMbIX TUCHUIIMHOM,

€ YKa3aHHeM YPOBHSI HX OCBOEHUSI

B pesynbTaTe n3ydeHus TUCIUIUIMHEI CTYICHT JOJKCH:

3HATh:

— 3HaTh (PyHIaMEHTAIbHBIC 3aKOHBI PUPOJIBI K OCHOBHBIC (PU3NUYECKUEC U
MaTemarnueckue 3akonsl (3-OI1K-1);

— IPAKTUYECKUE TPUEMBI U METObI PEIICHUS] MH)KEHEPHBIX 3a/1a4; OCHOBHBIC BU/IbI
pelIeHHs] HH)KCHEPHBIX 33/1a4; CITOCOO0BI (POPMUPOBAHUS PEIICHHSI HH)KCHEPHBIX 3a1a4
(3-OI1K-2);

— 3HaTh COBPEMEHHBIC MPUHIIUIIBI TIOMCKA, XpaHEHUs, 00paOdO0TKH, aHaIN3a U
npecTaBieHus B Tpedyemom popmare napopmaruu (3-OI1K-3);

— OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHUILIINH, METOJIbI MATEMATHUYE€CKOTO
aHaM3a U MOJICTMPOBAHMS, TEOPETUIECKOTO U IKCIIEPUMEHTAIBFHOTO UcciaenoBaHus (3-
YKE-1)

yMeTh:

— IPUMEHSATh GU3HYECKUE 3aKOHBI M1 MATEMAaTHYECKUE METOIBI JIJISl PEIICHUS 3a1a4
TEOPETUYECKOTO U MpHKIaaHoro xapakrepa (Y-OIIK-1);

— TIOJIb30BaThCSl COBPEMEHHBIMHU CPEJICTBAMHU U3MEPEHUS, KOHTPOJISI U 00OCHOBBIBATH
BBIOOP TaKWX CPEJICTB JUTs pEIICHUST KOHKPETHBIX 3a/1a49; YMETh pa3pabaTriBaTh
POrpaMMbl U METOJMKN U3MEPEHUN, ONTUMAIBHO TJIAHUPOBATH dKCTIEpUMEHT (Y-
OIIK-2);

— MCTOJIb30BaTh BO3MOKHOCTH BBIYMCIIUTEILHON TEXHUKH, IPOTPAMMHOTO

oOecrieueHus, CPEeICTB 3aUThl MH(DOPMAIUH JJIs PElIeHUs] PaKTU4YecKuX 3ama4 (VY-

OIIK-3);



— HUCIIOJIL30BATh MATCMATUICCKUC MCTOAbI B TCXHUYCCKUX IMPHUIIOKCHUAX,

PaCCYUTBIBATb OCHOBHBIC YN CJIOBBIC XaPAKTCPUCTUKU CﬂyqaﬁHBIX BCJIMYUH, PCIIATH

OCHOBHBIC 3a1a491 MaTeMaTHYEeCKOM CTaTUCTHUKU, PCIIATh TUIIOBBIC PACYCTHLIC 3aa4r

(V-VKE-1)

BJIAaA€Th:

— HaBBIKAMU MCIOJIb30BaHUS 3HAHUM €CTECTBEHHBIX HayK 1 MAaTCMATUKHU IIPU PCIICHUN

NPaKTUYECKHX 3a/1a4 HHXKEeHEepHOH nestenbHocTr (B-OINK-1);

— HaBbIKaMU BbIOOpA M UCIOJIb30BAHUSI COOTBETCTBYIOIIUX PECYPCOB, COBPEMEHHBIX

MCTOJUK U O60py,Z[OBaHI/I$I I IIPOBCACHU A SKCIICPUMCHTAJIbHBIX HCCHeﬂOBaHHﬁ, u

H3MCpCHI/If/'I; BJIaJACTh HaABbIKaMU O6pa6OTKI/I " IIPCACTABJICHHUA ITIOJTYYCHHBIX

IKCIIEPUMEHTATBHBIX JJAHHBIX JIJIS TIOJy4eHUs] 000CHOBAaHHBIX BbIBOI0B (B-OIIK-2);

—HaBbIKaMH HCIIOJIb30BaHUA COBPECMCHHBIX I/IH(I)OpMaI_[I/IOHHBIX TEXHOJIOTUH U

pOrpaMMHOTro o0ecTieueHUs ISl pEeIICHUS 3a/1a4 MPodheCCUOHAIBHOM IeSITEIbHOCTH;

BJIAJIETh HABBIKAMU COOJIIOIEHHS TpeOOBaHUI MH(POPMALIMOHHON 0€30MacHOCTH MTPU

HCIIOJIB30BAHNN COBPCMCHHBIX I/IH(bOpMaHHOHHBIX TEXHOJIOTUH U IIpoOrpaMMHOIO

obecneuenus (B-OIIK-3);

— MCTOAaMH MAaTCMATHUYCCKOI'O aHaJIM3a U MOJCIIMPOBAHUA; MCTOAAaMU PCIICHUA 3a1a4

aHalIn3a U pacydcTa XapaKTCPpUCTHUK (1)I/I3HIICCKI/IX CUCTEM, OCHOBHBIMH IIPUCMAMU

O6pa6OTKI/I 9KCIICPUMCHTAJIbHBIX AAHHBIX, MCTOAaMH pa6OTBI C IMIPHUKJIIaIHBIMHA

nporpaMMHbiME Tipoayktamu (B-YKE-1)

3.3 BocnurareabHas padora

Hanpasisienue/ Co3nanue ycjioBui, Hcnosib30BaHue BOCIIUTATEIBHOIO MOTEHIHAJIA
nejau olecreynBaKOIMX Y4eOHBIX M CUUILTHH

EctecTBeHHOHAY4YHBIH U 001eNIPO(eCCHOHATBHBIA MOIYJIH
IIpodeccuonansuoe | - GopmMupoBaHue 1.Mcnonp30BaHKe BOCIIUTATENBHOIO TOTEHIIMAIA
U TPy/AOBOE rJ1yOOKOro NOHUMaHUs JUCLMIUINH €CTECTBEHHOHAYYHOIO U
BOCIIHTAHME COLIMAJIBHOW POJIN oOuienpodeccHoHaTIbLHOT0 MOAYJIS JUIST:

npodeccuu, NO3UTUBHON
Y aKTHBHOH YCTaHOBKH Ha
LEHHOCTH N30paHHON
CTICIIMAIBHOCTH,
OTBETCTBEHHOTO
OTHOIIIECHUSI K
npodeCcCuoOHAIbHON
NEeSITeTLHOCTH, TPY Ly
(B14)

- (hopMupOBaHUS TTO3UTHUBHOTO OTHOIICHUS K
npodeccun nHxKeHepa (KOHCTPYKTOPA, TEXHOJIOTA),
MMOHMMAHHUS €€ COIUATBHON 3HAYMMOCTH M POJU B
00IIeCTBE, CTPEMIICHHUS CIIeI0BATh HOpMaM
poheCCHOHATTLHON 3TUKH TTOCPEICTBOM
KOHTEKCTHOTO O0yUEHHUSI, PEIICHUS IPAKTUKO-
OPUEHTUPOBAHHBIX CHUTYAI[MOHHBIX 3aJ1a4.

- (hopMupoBaHUs yCTOHUMBOTO HHTEpECA K
npoeCCHOHATLHON IATEIBEHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIILHO MBICIIUTH,
MMOHMMATh 3HAYUMOCTH MPodeccHn mocpeCTBOM
OCO3HAHHOTO BBIOOPA TEMATUKHU MPOCKTOB,




BBITIOJIHEHHS TIPOEKTOB C MOCIEAYIOMIEH
myOIUYHON Mpe3eHTaluel pe3yabTaToB, B TOM
qpciie 000CHOBAHMEM UX COLMAILHON U
MPAKTUYECKON 3HAYUMOCTH;

- opMupoBaHUS HABBIKOB KOMaHTHOW pabOTHI, B
TOM YUCJIE Peau3allii Pa3InYHbIX MPOEKTHBIX
poaielt (Jiuaep, UCTIOMHUTENb, AaHAJTUTHK U TIP.)
MOCPEZICTBOM BBITIOTHEHHSI COBMECTHBIX MPOEKTOB.
2.Mcnonp30BaHne BOCIIMTATSILHOTO ITOTCHITHATIA
JTUCIUILTAH "DKOHOMHUKA U yIPaBICHHE
pou3BOACTBOM ', "MIHHOBalIMOHHAS SKOHOMHUKA H
TEXHOJIOTHUECKOE MPEAINPUHUMATENBCTBO
"[IpaBoBenenue” ms:

- (opmupoBaHUS HABBIKOB CHCTEMHOTO BHJICHUS
POJIU ¥ 3HAUUMOCTH BBIOpaHHOM npodeccun B
COLIMAJIbHO-?KOHOMUYECKUX OTHOLIEHUSX 4epes
KOHTEKCTHOE 00yUueHue

- (hopmupoBaHue
IICUXOJIOTHYECKOU
TOTOBHOCTH K
npoQeCCuOHAITBHON
JeSITeIbHOCTH O
n30paHHOM npodeccuun
(B15)

Hcnonp30BaHue BOCOUTATENBHOTO MOTEHIHAIA
JTUCITUTIINH 001Ienpo(ecCHOHATIBHOTO MOYJIS
TS

- (hopMupOBaHHS yCTONYMBOTO HHTEPECA K
poeCCUOHATIBHOM 1eATEIbHOCTH, TOTPEOHOCTH B
AOCTHXKCHUM PE3YJIbTaTa, IOHUMaHUA
(YHKIIMOHATBFHBIX 00S3aHHOCTEH U 337124
n30paHHOM TPO(PEeCCHOHATEHOMN A TENHHOCTH,
4yBCTBa NPO(HEeCCHOHAIBHONW OTBETCTBEHHOCTH
4YCPE3 BLIITOJIHCHUEC y‘-Ie6HI>IX, B TOM HHUCIJIC
MPAKTUYECKHX 3aaHuH, TPEOYIOLUX CTPOroro
COOITFO/ICHHS TTPABHII TEXHUKH OE€30MTACHOCTH U
WHCTPYKIMHI 10 paboTe ¢ 000pyI0BAaHUEM B
pamKax JJabopaTOPHOIrO MPAKTHUKyMa.

HNHTesiekTyanbHoe
BOCIIUTAHME

- (hopmupoBaHue
KYJIbTYpBbl YMCTBEHHOTO
Tpysa (B11)

Hcnonp30BaHne BOCIUTATENBHOIO OTEHLIMAA
JUCHUIUINH TYMaHUTApHOTO,
€CTeCTBEHHOHAYYHOT0, 001IeTpO(heCCHOHAIBHOTO
1 ipo(heCCUOHATIBHOTO MOAYJIS JIIst
(bopMHUpOBaHUs KyJIBTYPbl YMCTBEHHOTO Tpy/Ja
MOCPEICTBOM BOBJICUEHUS CTYJIEHTOB B yueOHbIE
UCCIIeZIOBAaTEeNLCKUE 3a/1aHUs], KypPCOBBIE paOOThI U

Ap.

4 COAEPKAHME U CTPYKTYPA INCHUIIJIMHbI

OO0mas TpyI0eMKOCTh TUCIHILIMHEI B 6 ceMecTpe COCTaBisieT 3 3a4eTHBIC €IUHMUIIBI,

108 gacos.




Bunbl yueOHoi
Texkymui
JeSITeIbHOCTH, BKITFOUYAs ATTecTal
KOHTPOJIb Makc.
CaMOCTOSITENTbHYIO s
Paznen = yCIIeBaeMOCT Oas 3a
3 paboTy CTYJIEHTOB U pasjena
y4aeOHOMI O u paznen
ow TPYAOEMKOCTb (B yacax) (Henens,
TUCIUATIINH (menens, b ) *
= | =3, ZlE e opMma
= 2 (S
= a e =
Cemectp 6
1 Paznen 1 1-3 3) 4 3) 9 JIP1-3 T1-4 10
2 Pasnen 2 4-7 5 3 5 9 JIP2-6 KP1-7 15
3 Paznmen 3 8-12 5 4 5 9 JIP3-10 T2-12 10
4 Paznen 4 13-18 | 5 3 5 9 - KP2-18 15
Hroro 20 | 14 | 20 | 54 50
3a4eT ¢ OIEeHKOM - 50
Htoro 3a cemectp 100

4.1 Conep:xaHue JeKIUM
Pa3znes 1 KBanToBasi ontuka.
Tema 1.1 TemnoBoe wu3My4eHUE M €ro XapakTepuUCTUKU. CHEKTphl TEIIOBOIO
u3nydenus. 3akoHsl Kupxroda, Buna u Credana—bonbimana. [IpoGiaembl usinyueHus
abcomoTHO uepHoro Tena. KBanTtoBas rumote3a u (opmyna [lmanka. Onrtmueckas
JaBnenue cBera. OINBITHI

nupoMeTpusi. DOTOHBI. DHEPrus, UMIYJIbC (POTOHA.

JlebeneBa. KBaHTOBOE M BOJIHOBOE OOBSICHEHHE JaBJI€HHUS CBeTa. EJIMHCTBO
KOPITYCKYJISIPHBIX M BOJIHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO WU3JIyUYEHUS.

Tema 1.2 AtomHas u snepHast ¢pu3znKa. DKCIEPUMEHTAIbHOE 000CHOBAHNWE OCHOBHBIX
uzeit keantoBout Teopun. OnbiTel @panka u ['epria. Dotordpdexrt. Dpdext Komnrona.
JInnenuatelie criekTpbl aToMOB. Iloctynater bopa. [Ipununn coorBercTBus.

Tema 1.3 KopnyckynasipHO-BOJIHOBOM Ayanu3M B MUKpomupe. I'mmore3a ne bpors.
CBOMCTBa

[IpyHoMn  HeomnpeneneHHOCTU. BoaHOBBIE

Jludpakiust  AIEKTPOHOB.




MUKpPOYACTHI] U COOTHOILIEHNE HeonpeaeaeHHOCTe. CTaTUCTUUECKUI CMBICI BOJTHOBOM
¢dbynkuuu. KBaHTOBBIE YpaBHEHUS JBUKEHUS.

Pa3nen 2 YpaBuenus Lllpenunrepa. CtpoeHue aToma.

Tema 2.1 BpemenHoe u crauronapaoe ypaBuenus Lllpenunrepa. Yactuia B
OJIHOMEPHOU NMPAMOYTOJIbHOM siMe. KBaHTOBBIN FapMOHUYECKHUI OCLIMILIATOP.
[IpoxoxaeHre yacTullbl Yepe3 MOTeHIHAIbHBIN Oapbep. TyHHEeIbHbIN 3 (EKT.

Tema 2.2 ATOM M MOJIEKYJIa BOJIOPO/Ia B KBAHTOBOM TEOPHUH.

Tema 2.3  Crpoenue aroma. YpapHeHue Illpemunrepa st atoma BOJIOpOJA.
BonopononogoOHbie aToMbl. DJHEPreTUYECKUE YPOBHH.

Tema 2.4 ATtom u MoJieKyJia BOJIOpOAa B KBaHTOBOU Teopuu. KBaHTOBBIE uncna. CrivH
anektpoHa. OmbiTel IllTepna m I'epnaxa. Illupmua yposHeiu. IIpocTpancTBeHHOE
KBaHTOBaHHE.

Paznen 3 CTpykTypa 3J1eKTPOHHBIX YPOBHEH aTOMOB. JJIeMEHTbl KBAHTOBOM
CTATUCTHKH.

Tema 3.1 CTpyKTypa 3JIE€KTPOHHBIX YPOBHEU B CIOKHBIX aTOMax.

[lepnognueckas cucrema aneMmeHnToB J[.M1. MenneneeBa. MaraeTnsm MUKpOYaCTHII.
[Tpunnun [Taynu.

Tema 3.2 Monekyna Bogopoa.

MoHHas 1 KOBaJIEHTHAs! CBA3U. DJIEKTPOHHBIE TEPMBI JBYXaTOMHON MOJIEKYJIBI.
MosnekynspHbI€ CIIEKTPHI.

Tema 3.3 DneMeHTBhI KBAHTOBOW CTaTUCTUKH.

da30BO€ MPOCTPAHCTBO. DileMeHTapHas siuelika. [InotHocts cocrosauuii. Teopema
Hepncra u ee cnencraus.

Pa3nen 4 IlonsiTue 0 KBAHTOBOM CTATUCTHKH.

Tema 4.1 OcHOBbl KBaHTOBOW cTaTUCTUKM boze-OiHiutelina u ®Pepmu-/lupaka.
KBazuuactuupel. Ix onpenesieHre W BUABL. DNEKTPOHBI B KPUCTAIAX. TemIOeMKOCTb
KPUCTANINYECKOW PELIETKHU.

Tema 4.2 DnekTponpoBOAHOCTH MeTauioB. HocuTenum Toka Kak KBa3UYACTHIIHI.
DHepreTuyeckue 30Hbl B KpucTtamiax. Y poBeHb @epmu. [ToBepxHocte OepMmu.

Tema 4.3 Mertamnpl, IOUANEKTPUKU W MOJYyNPOBOJHHMKHA B 30HHOW Teopuu. llonsTme

,HBIpO‘lHOﬁ IMPOBOANMOCTH. CoOcTBeHHas U IMPUMCECHaAA IMMPOBOJANMOCTD.



Tema 4.4 KsanTOBBIC mMpenCTaBICHUS O CBOMCTBax ¢eppoMarHeTHkoB. OOMeHHOE
B3aumoeiicteue. Temneparypa Kroopu. HamarnnuuBanue peppomMarueTukos.
4.2 TemaTuyeckui NJaH JJabopPaTOPHBIX padoT
1. U3MepeHue nepuoja noiypacraia J0JroxK1UBYIIEro H30Tomna.
2. DKcriepuMeHTalIbHas npoBepka 3akoHa [lyaccona.

3. UccnenoBanue ra3opa3psIHOTO CYETUHKA.

4.3 TemaTuyecKkuil NJIAH NPAKTHYECKHUX padoT

1.KBanrtoBas ontuka. TermioBoe u3iiyyeHue. DHEPrusi U UMIYJIbC CBETOBBIX KBAaHTOB.
2.JKcrepuMeHTalbHOE OOOCHOBAaHME OCHOBHBIX HJEH KBaHTOBOW Teopuu. POTOHBI.
OmneiTel @panka u ['epra. @otosrpdexr. dpdpexkr Komnrona.
3.KopnyckymsipHo-BoJTHOBOM  jayanu3Mm. [umoresa ge  bpoiis. Hudpakius
371eKTPOHOB. COOTHOIIICHUE HEOMPEAETCHHOCTEN. BOIHOBBIE CBOMCTBA MUKPOYACTHIL U
COOTHOIIICHHE HeolpeaeeHHOCTeNH. CTaTUCTUIECKUN CMBICI BOJTHOBOUM (DYHKITUH.
4.BpemenHoe u cranuoHapHoe ypaHeHusi lllpemunrepa. Yactuma B ogHOMEpHOM
IpsIMOYTOJIbHOM siMe. [IpoxokaeHue yacTulibl Yepe3 MOTeHIUaIbHbIA Oapbep.

5.AToM W MoOJeKyJia BOAOpoAa B KBaHTOBOW Teopuu. YpaBHenue lllpenunrepa mis
aToma Bojopoza. Bonopoaononoousie atombl. KBaHTOBBIE YHCIIA.

6.IloaroToBKa K KOHTPOJIBHOM paboTe.

7.Kontponbnas pabora No 1.

8.OnmemMeHThl KBaHTOBOM CTAaTUCTHKH. Da30BOe MPOCTPAHCTBO. DIIEMEHTapHas siuerKa.
[ImoTtHOCTH cocrosiHui. Teopema HepHcra m ee cimencrBus. lloHATHE O KBAaHTOBOU
craructuke boze-OiHimreitna u ®epmu-/upaka.

9.OneKTpOHBI B KpUCTaie. DHEPreTHYecKrue 30HbI B KpUCTaIax. YpoBeHb Depmu.
[ToBepxHOCTE PepMmu.

10.0O5exTpoHbl B KpucTaUie. SIBiIeHHE cBepXmpoBoAUMOCTH. DddekT [[xo3edcona.
KBaHnToBBICE  TIpeAcTaBieHHS O  CBoiicTBaX  (peppoMarHeTmkoB.  OOMEHHOE
B3aUMOJICHCTBHE.

11.Temneparypa Kiopu. Hamarununpanve ¢eppomMarHeTuKoB.



12.TToaroToBka K KOHTPOJIBHOU padoTe No2.
13.KontponbHas padora No 2.
14.Pabota Haj OMIMOKaMH.

4.4 CamocTosiTeJibHAsE padoTa CTYJAE€HTOB

1.M3yuyenue nekuMOHHOrO Mmartepuana mno teme: «TeroBoe uzmyuyeHue. I[IpoGnemsl
U3ITydeHHUs] aOCOMIOTHO yepHoro Ttena. KBaHToBas rumore3a um Qopmyna Ilnanka.

@®OTOHBI. DHEPrUsi ¥ UMITYJIbC CBETOBBIX KBAHTOBY.
2.IloaroToBka K BBIIOJIHEHUIO JJabopaTopHOM padoThl Ne 1.
3.Pemenne 3amay mo reme «KBaHTOBas OIITHKAY.

4 TIpopaboTka MaTepuaia K JiaboparopHoi padore Nel.
5.IloaroToBka K BBIMOJIHEHUIO JJabopaTopHOi padote No 2.

6.[TogroroBka k KOHTpOdbHON pabore Nel. OdopmieHue ordyera K aabopaTOpHOI

paboTsr Nel.

7.Ilpopabotka maTepuana kK gaboparopHoit padote No2. CrekTpbl BOJAOpOAA U PTYTH.

[ToaroToBka Kk KOHTpOJIbHON paboTe Nel.

8.IlpopaboTka JEKIMOHHOTO Marepuana Mo TemMe «BpeMeHHoe W CTalnOHapHOE

ypaBHeHus Lpenunrepay.
9.IlpopaboTka Matepuasa k rabopaTopHoii pabote Ne3.
10.0dopmienne otuera k JabopaTtopHoit padote No2. CrieKTpbl BOJOPO/Ia U PTYTH.

11.IIpopaboTka JIEKIIMOHHOTO MaTepuaia 1o Teme: «YacTuia B OJTHOMEPHOU

PSIMOYTOJIBHOM sime. [TpoxoxaeHne 4acTHIlbl uepe3 MOTEHIIMAIBHBIN Oapbhep.
12.0dopmienne otdera k mabopaTopHoit padbote No3.

13.IloaroroBka K KOHTpOJbHOM padoTe Nel.

14 .ITonroroBka K KOHTpoOJbHOU paboTe Nel.

16.PaboTa Hag ommOKaMu 1Mo KOHTPOJILHOUM padote Nel.

17.1IpopaboTka JEKIIMOHHOTO Marepuaia Mo Teme: «ATOM M MOJIeKyJia BOJOpoja B

KBAHTOBOMW TEOPUMY.

18.ITonroroBka k maboparopHoit padote Ned. TernoBoe U3IydeHHeE.



19.1lpopaboTka JEKIMOHHOTO MaTepHayia M0 TeMme: «DJIIEMEHThl KBAaHTOBOU

CTaTUCTUKW».
21.Pemienue pu3NYECKUX 3a/1a4 MO TeMe: « DIEMEHTHI KBAHTOBOW CTAaTUCTHKI.
23.IToaroroBka K KOHTPOJIbHOU padoTe Ne2.

24 .ITpopaboTKa JeKUMOHHOr0 Marepuana o teme: «I[loHsiTue 0 KBaHTOBOI CTaTUCTUKE

boze-Onnmreitna u ®epmu-/upaka. Kpaznuactunel. Ix onpeneneHre u BUAbD).
25.ITpopaboTKa JIEKIIMOHHOT'O0 MaTepuaa 1o TeMe: « IJEKTPOHbI B KPUCTAJLIEY.
26.IToaroroBka K KOHTPOJbHOU padoTe Ne2.

27.Pabota Haj omMOKaMu KOHTPOJIbHOU paboThl No2.

5 OBPA3OBATEJIBHBIE TEXHOJIOT'UHN

B cooTBeTcTBUM C KOMIETEHTHOCTHBIM MOJXOJOM BBIIYCKHUK By3a JIOJKEH HE

POCTO 001aaTh ONPEACIICHHOM CyMMOM 3HaHUH, a yMETh MPU TOMOIIU STUX 3HAHUU
pemaTh KOHKPETHBIE 3a/1a4d TPOU3BOJICTBA.
YuuteiBas TpeboBanus OC HUAY MHUDPU mno cnemmansHoctn 11.05.01
"PannosneKTpOHHBIE CUCTEMBI M KOMIUIEKCHI',  peanu3auus KOMIIETEHTHOCTHOTO
MOJIX0/1a JOJKHA MPEeayCMaTpuBaTh HMCIOJb30BaHUE B YYEOHOM MPOIIECCE aKTHUBHBIX
U MHTEPAKTUBHBIX (OPM MPOBEJAEHUS 3aHATHM B COYETAHUUM C BHEAYAUTOPHOM
paGoToii ¢ menbto (HOPMUPOBAHHUSA M PA3BUTHS MPOPECCHOHATBHBIX  HABBIKOB
00yJarmmxcs.

JlekuMOHHBIE 3aHATHS NPOBOIATCS B CHEHUAIA3UPOBAHHOM aAyAUTOPHUH C
NPUMEHEHUEM MYJIbTUMEIUIHOTO O0OpYy/NOBaHUS B BHUAEC Y4YEOHOW MpEe3eHTAINH.
VYyeOHble MaTepualibl MPEAbSIBISIOTCA CTYJIEHTaM JJi O3HAKOMJICHUS W H3y4YCHUS,
OCHOBHBIE MOMEHTBI JICKUMOHHBIX 3aHITUH KOHCHEKTUPYIOTCA. OTIENBbHBIE TEMBI
OpeIaraloTcss il CaMOCTOSTENbHOIO H3YYEHMs C 0Os3aTENIbHBIM COCTaBICHHEM U
KOHTPOJIEM KOHCIIEKTA.

[IpakTrueckue 3aHATHS MPOBOASATCS TAKKE C MPUMEHEHUEM MYJBTHMEIUMHOIO
o0opysoBaHusl ¢ pa30OpOM THUIIOBBIX PELICHUM 3a/ady 10 MEXaHUKE, MOJEKYJSPHO-
KMHETUYECKOW TeOpUei ¢ Bblauel yueOHbIX MaTepUaIOB CTYJEHTaM.

JlabopaTtopHbie pabOTHI TPOBOAATCA B Jlaboparopum oOmEeld Qu3NKU, Ha

71ab0paTOpPHBIX YCTAaHOBKax, Opuragon cryaeHToB u3 4-5 yenoBek. Bce naboparopHbie



pa®oTHI BBIMOJHSIOTCS (GpOHTANBHO. 3a 2-3 AHS 10 MpoBeAeHUs JabopaTOpHBIX paboT
CTYJEHTaM BBIJACTCSI UX OMMCAHME JUIsl U3yUEHUs, Iepe]] HauajaoM paboT MPOBOAUTCA
TECTUPOBAHHUE CTYJIEHTOB JUIsl IPOBEPKH MX TOTOBHOCTHU K BBIIOJHEHHUIO JIA0OPATOPHBIX
pabor.

Tekylmui KOHTPOJIb 3HAHUN CTYAEHTOB I10 OTACIBHBIM pa3jesiaM U B LEJIOM II0
JUCUUIUIMHE TPOBOAUTCS B (pOpME KOMIIBIOTEPHOIO MJIM OyMa)KHOT'O TECTUPOBAHUS, a
TaK)K€ BBIIIOJIHEHUEM CaMOCTOATEIbHBIX pabOT IO pelIeHH0 (U3MYECKUX 3ajaad,

(I)I/I?)I/I‘IGCKI/IX JUKTAaHTOB.

6 OHEHOYHBIE CPEJICTBA JJIA TEKYIHEI'O KOHTPOJIA
YCHEBAEMOCTH, MPOMEXYTOUYHOMN ATTECTAIIUH I1O UTOT'AM
OCBOEHUA JIMCHUIIJIMHBI U YYHEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSATEJIbBHON PABOTHI CTYJIEHTOB

IlepedyeHb OlIEHOYHBIX CPEICTB, HCIOJIb3YEeMBbIX /IJISl TEKYILEl aTTecTAlMU

HaumenoBanue IIpencraBienue
Kpartkasi xapakTepucTUKa OLIEHOYHOT 0
Kon OIIEHOYHOI'0 cpercTBa OIIEHOYHOI'0
cpeacrsa p cpencrsa B GpoHe
6 cemecTp

Cucrema CTaHIApTU3UPOBAHHBIX 3aJaHUM,

T1 | Tect Nel
MIO3BOJISIIOIIAs aBTOMATU3UPOBaTh poueaypy | PoHI TECTOBBIX
T2 | Teer No2 W3MEPEHUS YPOBHS 3HAHUI U YMEHHUU 3a/IaHAM
B o0yuJaromnierocs
KonTponbnas pabora . Kommiexr
KP1 CpencTBo nIpoBepKU YMEHUN IPUMEHATD
Nel KOHTPOJIBHBIX
IIOJIyYEHHBIE 3HAHUS JUIs PEIICHUS 3a1a4 9
KonTtponsHas padora 3aJjaHuil 1o
KP2 OIIPEICIIEHHOT0 TUIIA 10 TEME WU Pa3deiny
Ne2 BapUaHTaM
1P1 JlaboparopHas
pabota Nel .
CpenctBa IpoBeEpKH YMEHHUM U HaBBIKOB
JlaGopaTopHas Mertoauueckoe
JIP2 NIPUMEHEHHUS Ha IIPAKTUKE TEOPETUUECKUX
pabota No2 SHAHM PYKOBOJCTBO
P3 JlaboparopHas
pabota Ne3

PacuimdpoBka koMneTreHIM Yepe3 IJIaHUPYyeMble pe3yJabTaThl 00y4eHH s

CBs13b MeXTy (GOPMHUPYEMBIMH KOMITETCHITUSIMU U TUNIAHUPYEMBIMU PE3yJIbTaTaMu
00yueHHUsI peJICTaBJICHA B CAEAYIONIEH TabIuIe:

IIpoexTHpyeMble pe3yJibTATHI 0CBOCHHUS TUCHHIIUHBI
P Py pesy CpeacrBa ¥ TeXHOJIOTHH

Kon U MHAUKATOPbI (POPMHUPOBAHUA KOMIIETEHINH OeHKH
3uats (3) Ymets (Y) Baanerts (B)
OI1K-1 3-OIIK-1 V-OIIK-1 B-OIIK-1 JIP1, JIP2, KP1,3
OLTK-2 3-OI1K-2 VY-OIIK-2 B-OIIK-2 JIP1, JIP3,T2, KP2,5




3-0OI1K-3 VY-OIIK-3 B-OIIK-3 JIPL, JIP3,T2, KP2,9
OIIK-3
3'yKE'1 y'YKE'l B'yKE'l -HPI, HPS,TZ, KP279
VYKE-1
Jtanbl (OPMUPOBAHUS KOMIIETECHIIHIA
Bupe! arrectannun
Kozt 3HaHwusl, TeKI%’ T ATT:'I;TaH [Ipomexy
Paznen Tembl 3aHATHIA KOMIIeTeH | YMEHHMA U KOHTpON | pasena — TOYHas
o HAaBBIKH
TiHH b — HCACA | arrecTanu
s
Heaens
6 cemecTp
KBanroBas ontuka.
Tema 1.1 TemnoBoe
U3TTyYEHUE U €ro
XapakTepUCTUKU.. Tema
1.2 ArtomHuas u OIK-1-
siepHas (hu3MKa. OMK-2: | 3-OMK-1;
Paznen 1 OKCHEpUMEHTaIbHOE ornK-3- |Y-OIK-1; | JIP1-3 T1-4
000CHOBaHHE VKE- 1’ B-OIIK-1.
OCHOBHBIX UaeH
KBaHTOBOW TEOPHH.
Tema 1.3
Kopmnyckysipro- 3auer ¢
BOJIHOBOM JTyalli3M B OLICHKOIA
MUKPOMHUPE
YpaBHeHus
[IpenuHrepa. onk-1: | 3-OIIK-
CrtpoeHue aToma. OHK-Z" 2. V-
Paszien 2. | Tema2.1 Bpememnoe | ool | qppeo. | JIP2-6 | KPI-7
U CTallMOHApHOE 1 '
ypaBHEHUs YKE-1 B-OIIK-
IlIpeaunrepa. 2.
1- | 3-OIIK-
Tema 2.2 AToOM 1 83%_% 3 VY-
Paszzen 3. MOJIEKYJIa BOJOpoa B OHK-B: OI:IK-3'
KBAaHTOBOW TEOPHUH. ' '
VKE-1 B-OIIK-
3.




Pazgen 4.

Tema 2.3 Crtpoenue

aroMa. YpaBHEHHUE _ 3-YKE-
OTIK-1; 1

[Ipenunrepa mms . ’
OIIK-2;

aroma Bogopoga. Tema OLIK-3- V-VKE-

2.4 AtoM u MoneKynav VKE-1 1;

BOJIOPO/Ia B KBAHTOBOM B-VKE-

teopun. KBaHTOBBIE 1

qucia.

[IIxana orieHKH 00pa3oBaTEIbHBIX TOCTHKEHUM

Kon

Bun
OIICHOYHOTO
CpeacTBa

Kpurepun

bamn

Makc.
OaJI— MUH.
Oain

T1

TectoBoe
s3aganue Nel

BBICTABJIAETCA CTYIeHTY, eciid 90-100% TecToBbIX
BOIIPOCOB BBIIIOJIHEHO MPABHIBHO

BBICTABJIAETCS CTYJIEHTY, eciii 80-89% TecTOBbIX 3a/1a4
BBINOJIHEHO IPABUJIBHO

BBICTAaBJISICTCA CTYACHTY, eciu 60-79% TecToBbIX 3a1a4
BBITIOJTHEHO TIPABHIILHO

IIPU OTBETE CTyJEHTa MeHee, ueM Ha 60% BonpocoB
TECTOBOE 3aJIJaHME HE 3aYUTHIBACTCS U y CTYJCHTA
o0pa3zyeTcst JoJT, KOTOPBIH JOJKEeH OBITh 3aKpBIT B
TEYEHHE CEMECTPA WM Ha 3a4ETHOU Hepelne

<3

T2

TectoBoe
3aadue Ne2

BBICTaBJIsIeTCA CTyAeHTY, ecinu 90-100% TecToBBIX
BOITPOCOB BBITIOJIHEHO MPABUIBLHO

BBICTABJISIETCS CTYIEHTY, eciii 80-89% TecTOBBIX 3a/1a4
BBITIOJIHEHO MTPABUIILHO

BBICTaBJIsIETCA CTYACHTY, eciu 60-79% TecToBbIX 3a7a4
BBITIOJITHEHO TTPABUIILHO

IIPU OTBETE CTyAECHTa MeHee, ueM Ha 60% BOIIpocoB
TECTOBOC 3aJIaHUC HEC 3aYUTBIBACTCA U 'y CTYJICHTA
o0OpasyeTcst JOT, KOTOPBINA JOJKEH OBITh 3aKPHIT B
TEUCHHE CEMECTPa WJIM Ha 3a4ETHOM HeJese

<3

KP1

KoHntponbHas
pabota Nel

BBICTABJIAETCS CTYJIEHTY, €CJIU BCE IATh 3a/1a4 PELICHBI
BEPHO

10

BBICTABIISIETCA CTYACHTY, €CJIM YEThIPE 3a7a4u PEIICHBI
BEPHO, a OJ[HA 33/1aya He pPellleHa WIN pPelleHue
COJICPKUT OLINOKH

9-8

BBICTABJIICTCA CTYACHTY, €CJIM TPHU 3ala4U PCIICHBI
BCPHO, a ABC 3aaa41 HC PCIICHBI UJIN PCIICHUSA
COACPIKAT OIINOKHU

BBICTABJIACTCA CTYACHTY, €CJIM JABC 3a/1la4r PCIICHLL
BC€PHO, 1 XOT:A OBI OJIHa 3aaa4a U3 TPEX OCTaBIINXCs
peuicHa ¢ HC3HAYUTCIIbHBIMU HEAOUYCTAMU

BBICTABJISICTCA CTYACHTY, BO BCCX OCTAJIBHBIX CIIydasaX

<6

10-6

KP2

KoHntponbHas
pabota Ne2

BBICTABJISIETCS CTYACHTY, €CIIU BCE IATh 3a]1a4 PELICHbI
BEPHO

10

BBICTABJIICTCS CTYJICHTY, €CJIM YETHIPE 3aJIa4M PEIICHbI
BEPHO, a OJ[HA 33/1a4a HE PEIIeHA WIH PEIIeHUE
COJICPKUT OITNOKH

9-8

BBICTABJIAICTCA CTYACHTY, CCJIM TPU 3aJa4U PCUHICHBI

10-6




BCPHO, a ABC 3aaa4U1 HC PCIICHBI UJIN PCIICHUSA
COACpKaT OIINOKHU

BBICTABJIACTCA CTYACHTY, CCJIM ABC 3a1a4i PCIICHBI
BCPHO, U XOT: OBI OlHa 3aa4a U3 TPEX OCTABIINXCA
peuicHa ¢ HC3HAYUTCIIbHBIMU HEAOUYCTAMU

JIP

JlabopaTopHa
g pabora

BCE pacueThl IPOU3BEICHBI BEPHO, IPUCYTCTBYIOT
HYXXHBIC CXCMbI U PUCYHKH, YKa3aHbl KIIIOYCBLIC
(dbopMyJIbI, MPABUILHO CICTAaH BBIBOJ, paboTa
odopMIIeHa aKKyPaTHO;

BCE€ PacyeThl MPOU3BEICHBI BEPHO, TPUCYTCTBYIOT
HY)KHBIC CXEMBbI M PUCYHKH, YKa3aHbI KIIFOYEBbIC
(dbopMyIIBI, cIeNaH OMMOOYHBIN BBIBOI, paboTa
odopmIIeHa aKKypaTHO;

pabota oopmiieHa HEOPEIKHO, PUCYHKHU M CXEMBI HE
OTPaXalOT CYTH MPOUCXOIAIINX SBJICHHA, THOO BOOOIIE
OTCYTCTBYIOT, HO IIPU 3TOM BCC pPaCUYCThI IIPOU3BCACHBI
BEPHO, YKa3aHbl KJIF0YEBbIe ()OPMYJIbI, PABUIBHO
CJlieJIaH BIBOJI,

HY>KHBIE ()OPMYJIBI YKa3aHHBI, HO pacdeT MpOU3BeIeH
HE MIPaBUIIBHO, BBIBOJ] U PUCYHKH JIHOO OTCYTCTBYIOT,
7100 HE BEPHBI.

<3

5-3

30

3auer ¢
OILIEHKOU

BBICTABIIACTCA CTYACHTY IIPU IIPABUIIBHO HAIIMCAHHOM
OuseTe M MpH OTBETE HA BCE JIOTIOTHUTEIIBHBIE BOTIPOCHI
10 KypCy ¢ HE3HAYUTEIbHBIMU HETOYHOCTSIMU, KOTOPBIE
CTYACHT JIOJKEH YCTPAHUTh B IIpoIriecce Oecepl ¢
IIpenoaaBaTesieM, B paMKax KOTOPOH OH
JIEMOHCTPUPYET yIiIyOJeHHOE IOHUMaHue IpeaMeTa U
BJIaJICHUE KIIFOYEBBIMU 3HAHUAMU, YMEHUAMU U
HAaBBIKAMHU, IPETyCMOTPEHHBIMU JAHHOW TUCLHUIIINHON

40-50

BBICTABJISIETCS CTYICHTY MPHU MPABUILHO HATMCAHHOM
OusieTe U MPH OTBETE HA YaCTh JIOTIOTHUTEIBHBIX
BOITPOCOB T10 KyPCy € JEMOHCTpaInii 0a30BBIX 3HAHUM,
YMEHHUH U HAaBBIKOB, ITPENYCMOTPEHHBIX TAHHON
JUCIUIIIMHON

35-39

BBICTABJISICTCA CTYACHTY IIPH HAIIMCAHHBIX OTBETax Ha
BOINPOCHI OmiieTa (A0MyCKaeTcs coiep:KaHue HEKOTOPhIX
HETOYHOCTEN) U AEMOHCTpaIuu 0a30BbIX 3HAHUH,
YMEHHUI U HAaBBIKOB 110 JAHHOM TUCLUIIIMHE

30-34

€CJIM CTYACHT HC HAIIMCAJI OTBCT XOTA ObI Ha OJVH U3
BOITPOCOB OuiteTa ¥ He MOYKET OTBETUTH Ha
JOIIOJIHUTCIIbHBIC KOMIICTCHTHOCTHO—
OPHUCHTHUPOBAHHLIC BOIIPOCHI

<30

50-0




HroroBas orieHKa mpecTaBiseT co00il cymMMy 0ajuioB, 3apabOTaHHBIX CTYJIEHTOM
IpY BBIMOJTHEHUU 3aJlaHUN B paMKaxX TEKYIIETO M MPOMEXYTOYHOTO KOHTPOJIS U
BBICTABJISIETCS. B COOTBETCTBUM C [loyiokeHHMEM O KpeauTHO-MOJYJIBHOW CHCTEME B

COOTBETCTBHH CO CIICAYIOIICH IIKAJIOM:

Orenka 1o 5-0ayuTbHOHIIIKAIe Cymma 0aJutoB 3a pa3ieisl Onenka ECTS
5 — «OTIUYHO 90-100 A
85-89 B
4 — «xopomo» 75-84 C
70-74
D
3 — «yZOBJIETBOPUTEIILHOY» 65-69
60-64 E
2 — HEYIOBJICTBOPUTEIHLHOY Huxe 60 F

PacmudpoBka ypoBHS 3HaHUI, COOTBETCTBYIOIIETO MOJYYCHHBIM Oajuiam, TaeTcs

B TA0JINIIE YKa3aHHOW HIDKE

Onenka no 5-0a/ILHOM
mKaJje — onenka mo ECTS

Cymma
0aJI10B 32
pasaeJibl

TpeOoBanus K 3HAHNUAM HA YCTHOM 3a4éTe

COTITMYHO
- 90 + 100
A

OneHka «OTJIIMYHO» BBICTABIISETCS CTYACHTY, €CIIU OH
ri1y0OKO U MMPOYHO YCBOMJI IIPOTrPaMMHBIN MaTepHa,
UCYEPIIBIBAOILE, 10CIIEA0BATENILHO, YETKO U JIOTHYECKH
CTPOIHO €ro U3J1araeT, yMeeT TECHO YBA3bIBATH TEOPUIO
C MPAKTHUKOM, UCIOIb3YET B OTBETE MaTepHall
MOHOTpapHUECKON JIUTEPATYPHI.

«XOPpOILIO»
- 70+ 89
D,C,B

Ornenka «XOpOouIO» BBICTABIACTCA CTYACHTY, €CJIN OH
TBép)lO 3HACT MaTCpurajl, rpaMOTHO U IO CYHICCTBY
H3jaracTt €ro, HE 10MmyCKasa CyneCTBECHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC.

«yIIOBIICTBOPUTEIHHOY
- 60 + 69
E,D

OrneHka «yIOBIETBOPUTEIBHOY BBICTABIISIETCS
CTYJEHTY, €CJI1 OH UMEET 3HAHUS TOJIbKO OCHOBHOI'O
MaTepuasa, HoO He YCBOWII €T JIeTalei, JOMyCcKaeT
HETOYHOCTH, HEJOCTATOYHO MTPABUIIBHBIE
(bopMyIIUPOBKY, HAPYILIEHUS JIOTUYECKOM
MIOCJIEZIOBATEIBLHOCTU B U3JI0KEHUH POTPaMMHOIO
MaTepuana.

«HEYJIOBJIETBOPUTEIHLHO
— Mmenee 60
F

Or1eHKa «HEYOBJIETBOPUTEIHLHOY BBHICTABIISETCS
CTYAEHTY, KOTOPBIA HE 3HAECT 3HAYUTEIIBHON YacTH
MPOrPAMMHOI0 MaTepuaa, J0MyCKaeT CylECTBEHHbIE
omm6Oku. Kak nmpaBuio, oreHka
«HEYAOBJIETBOPUTEIBHO» CTABUTCS CTYACHTAM,
KOTOpBIE HE MOTYT IIPOJIOJDKUTE 00ydueHue Oe3
JOTIOJIHUTEIBHBIX 3aHITUI 110 COOTBETCTBYIOLIEH
JMCLMITIINHE.

Bomnpocsl k 3a4eTy ¢ OLEHKOMI

1.ITIpeameT knaccuueckoit pusnuku. BemecTBo u u3myyeHue.

2. BonHoBble cBoMcTBa yactull. [ unoresa Jlyu ne bponns.




3. BeIpoKA€HHBIE COCTOSIHMS B KBAHTOBOM MEXAHUKE.

4. 'unoresa ITnanka. dorosnexkrpuyeckuit 3G exr.

5. CnekTpasibHblE CBOMCTBA aToMa Bojiopoaa. O003HAUEHUS CIIEKTPAIbHBIX TEPMOB.

6. KauecTBennslil anaim3 ypaBHenus Ipeaunrepa ais aroma BoJIopo/ia.

7. KBanToBas TEOpHUA aTOMOB IICJIOYHBIX MCTAJIJIOB.

8. MarHuTHbII MOMEHT MHOTO3JIEKTPOHHOTO aroMa. MHoxuTens Jlanzae.

9. MomeHnT HNMIIYJIbCa B KBAaHTOBOM MEXaHHUKE.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

Omnepatops! puznyeckux BeandrH. OCHOBHBIE IOCTYJIAThl KBAHTOBOW MEXaHUKH.
OpOutanbHbIi 1 COOCTBEHHBIN MAaTHUTHBI MOMEHT DJIEKTPOHA.

OCHOBHBIE ITOCTYJIATHl KBAHTOBOM MEXaHUKH.

ToHKast CTpyKTypa CIIEKTPalbHBIX JUHHAN. [ MIIOTE3a ClIMHA 3JIEKTPOHA.
[TpyuHIMI KOPIYCKYJISPHO-BOJHOBOTO Jyalu3Ma.

[Tpunuun HeonpenenenHoctu ['eitzendepra.

[IpuHIMI TOXKAECTBEHHOCTH OJJMHAKOBBIX YaCTHULI.

ITpyHIMIIBI TOCTPOEHHUSI IEPUOANYECKON CHCTEMBI XMMUYECKUX 3JIEMEHTOB.
[IpoGnema nzmepenus GU3NYECKUX BEIUYUH B KBAHTOBON MEXAHHKE.

ITpocToii 3¢ ekt 3eemaHa.

BBIpO}K)ICHHBIC COCTOSIHMSI B KBAHTOBOM MEXaHUKE. KpaTHOCTB BBIPOXKIACHUA.

. [IpoxokeHne yacTuilbl CKBO3b MOTEHIIUATIBHBIN Oapbep.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.

CBolicTBa BOJHOBOM (PYHKITUH.

Crnoxnblit 23¢dexT 3eemana.

CoOcTBEHHBIN 1 OpOUTAIBHBII MOMEHT UMITYJIbCA B KJIIACCUYECKON MEXaHHUKE.
CoOCTBEHHBII MOMEHT UMITYJIbCA IEKTPOHA.

CrnexTpanpHbIE CBOMCTBA aTOMa BOJAOPOA COTJIACHO KBAHTOBOM MEXaHHKE.
CnexrtpanbpHble cBoMicTBa atoma. O6o01enHas ¢popmyna baasmepa.
CraunonapsHoe ypaBHenue lllpenunrepa.

ToHKas CTpyKTypa CIEKTpaIbHbIX JIUHUN. [ UnoTe3a cnuHa.

VYpasuenus llpeaunrepa 1y atoma BOAOpoaa.

@opMyI1a TOHKOM CTPYKTYPBI CIIEKTPAIIBHBIX JJUHUN aTOMa BOJOPOAA.
Yacrtuna B 6€CKOHEYHO TITyO0KO# MPSMOYTOJIbHON MOTEHIUATBHOHN SIME.

Yactuusl bose n yactuupl @epmu. [punuun [Haymnu.



34. [IpyHUMN TOXKAECTBEHHOCTH OJJMHAKOBBIX YacTULl. CBOMCTBA YETHOCTH BOJHOBBIX
byHKIUH.

35. Dddext 3eemana B c1aboM MarHUTHOM TIOJIE.

36. Oddext Komnrona. CoiictBa (HOTOHOB.

37. Ilpobnema usmepeHus: Gu3MUECKUX BEJIMYMH B KBAHTOBOU (PU3HKe.

38 Anepnas moxnens atoma. [loctynater bopa.

7 YAEBHO-METOANYECKOE U UTH®POPMAILIMOHHOE
OBECHHEYEHME JUCIUIIJIMHbBI

7.1 OcHoBHasl JuTepaTypa

1. Jlernad, A.A.Kypc ¢usuku [Tekct] : yued. mocodue nis By3oB / A. A. Jletnad,
b. M. SIBopckwuii. - 9-e u3m., crep. - M. : Akagemus, 2014. - 719, [1] c. : w., Tabm.
- (Beicmiee mpodeccuonanpHoe obOpaszoBanue). - IIpenm. ykas.: ¢. 693-713. -

ISBN 978-5-4468-0470-2

2. Uponos, N.E. KBanTtoBass ¢u3nka. OCHOBHbBIE 3aKOHBI [DJIEKTPOHHBIM
pecypc]: yuebHoe mocobue s By3oB/ MpomoB M.E.— DnekTpoH. TEKCTOBBIC
nanaeie.— M.: BUHOM. JlaGopatopus 3nanuii, 2013.— 256 c.— Pexum
nocryna: http://www.iprbookshop.ru/6551. — 3BbC «IPRbooks»

3. Cagenbes, .B.Kypc obmeti pusuku [Texct]: B 5 1. / U. B. CaBenbes. - 5-¢ uzn.,
uctp. - CIIO.: Jlans, 2011. - (YuyeOuuku ayia By3oB. CrenuanbHas JIUTepaTypa).
T. 1: Mexanuka: ydeOHOe mTocoOue s cTyneHToB By3oB. - 2011. -336¢. -
Pexxumpocrymna: http://e.lanbook.com/books/element.php?pll_id=704 - D5BC
«JIanp»

4. CrpykoB, b.A.®u3uka [TekcT]: yueOHUK JJIsl CTY/J€HTOB YUPEKJIECHUN BBICLIETO
npod. obpazoBanust / b. A. Ctpykos, JI. I'. Antommuna, C. B. [1aBnoB; nox pen.
b. A. CtpykoBa. - M.: Akagemus, 2011. - 400 c. - (Briciiee npodeccuonanbHoe
obOpazoBanue. EcrectBennnie Hayku). - bubmmorp.: ¢. 392. - ISBN 978-5-7695-
6521-2

5. Tpodumosa, T.N.Kypc pusuku. 3anaun u pemenus [Tekct]: yueOHOe mocobue
JUIS CTYJIEHTOB BBICHIMX y4eOHBIX 3aBEJCHHM, 0OYyYarOIIUXCS MO TEXHUYECKUM

HaIpaBJICHUSM TOATOTOBKM W crenuanbHocTsM / T. U. Tpodumona, A. B.


http://e.lanbook.com/books/element.php?pl1_id=704

®dupcos. - 5-e u3z., crep. - Mocka: Akagemus, 2012. - 591 c. : uin. ; 24 cm. -
(Bsiciiee npodeccronanbaoe oopasosanue). - ISBN 978-5-7695-9467-0 (B mep.)
6. Tpodumona, T. Y. OcHoBBI pu3HKU. ATOM, aTOMHOE SIAPO U AIEMEHTAPHbBIE
YacTHIIBL: y4eOHOE TOCOOUE IO TEXHUYECKUM HAIPaBJICHUSM U CIEIUATBHOCTSIM /
T. U. Tpodumona. — M. : KuoPyc, 2015 . — 224 c¢. - ISBN 978-5-406-04102-4 .-
Pexxum nocryna: http://www.book.ru/book/916637 - ObC «Jlanb»

7.2 JlonoJIHUTEIbHASI JIUTEPATypa

1. Jlamnc6epr, I'C.  Dnemenrtaphsblil yueOHUK pusuku: Yuebd. mocoodue T.
3.Kone6anus u Bonubl. OnTrka. AToMHas U siiepHas pusuka [ DIeKTPOHHBIHI
pecypc]: yueOHuK. — DnekTpoH. naH. — M.: @usmarnur, 2009. — 664 ¢. —
Pexxum nocryna: http://e.lanbook.com/books/element.php?pll 1d=2239 - 3BC
«JIaup»

2. Tpodumona, T.U. Kypc duzuku. 3agaun u pemenuns [ Tekct]: yaebHoe mocodue
JUTSL CTYZICHTOB BBICIIMX YYEOHBIX 3aBEICHUM, 00YUaIOIUXCs TI0 TEXHUYECKUM
HaIpaBJIEHUSIM OATOTOBKY U cnienuanbHocTsM / T. U. Tpodumona, A. B.
®dupcos. - 5-e 3., crep. - MockBa: Akanemus,

2012. - 591 c. : un. ; 24 cMm. - (Briciiee mpodeccuoHalibHOE 00pa30BaHKeE). -
ISBN 978-5-7695-9467-0 (B iep.)

3. Tpodpumona, T.U. ®uzuka B Tabnunax u popmynax [Tekcr] : yuebd. mocobue mis
CTYJIEHTOB BY30B, 0OydJaromuxcs no Text. cneunanbHoctsM / T. Y. Tpopumona.
- 4-e m31., crep. - MockBa: Axanemus, 2010. - 447 c.: puc., Tad:1., rpad. -
(Briciiee mpodeccruonansHoe oopazoBanue). - [Ipeam. ykas.: c. 431-442. - ISBN
978-5-7695-7036-0

7.3 llepuoanyeckue u3IaHusi
1. Bonipocsl aToMHO# Hayku 1 TexHUKH. Cepusi: MaTeMaTndeckoe MOIeTUPOBaHNE
dusnueckux npouecco http://elibrary.ru/contents.asp?titleid=10605
2. Bectauk Poccuiickoro ynuBepcurera Apyx0b1 HapooB. Cepusi MaTemaTtuka.

HNudopmaruka. dusuka http://www.iprbookshop.ru/32515.htmi

7.4 HuTepHeT-pecypchl
1.http://kvant.mccme.ru/- Hay4no-momyisipHbIi (PU3UKO-MaTEeMAaTUIECKHIA

KypHan "KBaHt"


http://elibrary.ru/contents.asp?titleid=10605
http://www.iprbookshop.ru/32515.html
http://kvant.mccme.ru/

2.http://nuclphys.sinp.msu.ru-saepuas pusuka

8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUTIJIMHBI

Jlns mpoBeneHUs: Y4YeOHBIX 3aHSATUM JIEKIIMOHHOTO M CEMHHApPCKOro THIIA,
TPYIIIOBBIC U WHIWBUIYTBHBIX KOHCYJIBTAIIUH, TEKYIIETO KOHTPOJIS, TPOMEKYTOUHOMN
aTTeCTAallMM HCIONB3YIOTCA ydeOHble ayAUTOPUHU, OCHAIICHHbIE OOOpYyJOBaHUEM U
TEXHUYECKUMU CPEJICTBAMHU OOYyUECHUS.

Y4eOHble ayTUTOPHUH JIJISI CAMOCTOSATEIHLHON paboThl 00YyYArOIIMXCS OCHAICHBI
KOMITBIOTEPHONW TEXHUKOM € BO3MOXHOCTBIO TOJKIIOUEHHS K cetu «HTepHeT» u
obecriedyeHUEM JOCTyNna B JJIEKTPOHHYIO HH(OPMAIIMOHHO-O00Pa30BaTEIbHYIO CPEAY
BYy3a.

TTHU HAAY MU®DU obecrnieueH HEOOXOIUMBIM KOMITJIEKTOM JIMIIEH3MOHHOTO U
CBOOOHO pacIpoOCTpPaHsIEeMOro MPOrpaMMHOT0 00ECIICUEHHUS.

CBeneHust 0 HaJIMYUKU OOOPYIOBAHHBIX YYEOHBIX KAOMHETOB, OOBEKTOB IS

IPOBEICHUS MPAKTUUYECKUX 3aHATUN MpeAcTaBieHbl Ha oduuuansHoMm caiite TTU

HUSY MU®U: http://tti-mephi.ru/ttimephi/sveden/objects


http://nuclphys.sinp.msu.ru-ядерная/

