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1 IEJIM OCBOEHUS YYEBHOM JUCIUITIJINHBI

B mpomecce u3ydeHuss aTOMHOM M sJIepHON (PU3MKK 3aKJIaJIBIBAIOTCS OCHOBBI
oOieHayyHoro (yHgaMmenta, GOpPMUPYIOTCS MPEACTABICHHUSI O COBPEMEHHOW KapTHHE
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 HaWTHU cpeid €CTECTBEHHBIX U TEXHUYECKHUX JTUCIUIUIMH TaKyr 00J1acTh
3HaHUH, B KOTOPOM MOXHO OBUIO OBl O0OHTHCH 0€3 yudera (U3UYECKUX OCHOB
BOXHEHIMX TmpeacraBicHuii. CeromHs HET cpepbl YEIOBEUSCKOW IEATCIbHOCTH, B
KOTOPOM B TOM WM HMHOM Mepe HE HCIOJIb30BAINCHL Obl METOJAbl (PU3MKH H €&
JIOCTHKCHHUS.

JlocTaTouHast ¢pu3MUecKasl MOArOTOBKAa rapaHTUPYET OoJiee IrTy00KOe YCBOCHHE
JOOBIX 3HAHUW, Pa3BUBAET CIHOCOOHOCTH K BOCHPHUATHIO HAYYHBIX M TEXHUUYECKHUX
CBEJICHUI, C KOTOPbIMHU TIPUXOJUTCS CTAJIKUBATHCA B XOJ€ MNPaAKTUYECKOU
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 CTYJIEHTOB TMPEICTABICHUS O COBPEMEHHOW (HHU3MYECKON KapTHHE
MHpPa W  HAy4YHOTO  MHUPOBO33PEHUS, 3HAHUW M  YMEHUW  MCIOJb30BAHUS
(byHIaMEHTAIBHBIX 3aKOHOB, TEOPHI KIACCUYSCKON W COBPEMEHHOU (DM3MKHU, a TaKXKe
METOZ0B (hM3UYECKOTO0 HCCICIOBAHUS KaK OCHOBBI CHCTEMBI MpPO¢ecCHOHATBHOM

EITENbHOCTH.

1.2 3agaun (U CHUTIJINHBI

3amaun MUCIUIUIMHBI «ATOMHAs U siiepHast (PU3UKa» COCTOST B TOM, YTOOBI
PACKpBITh CYIIHOCTh OCHOBHBIX MPEACTABJICHUN, 3aKOHOB, TEOPUW KJIACCUYECKON H
COBPEMEHHOM (DM3UMKM B UX BHYTPEHHEH B3aMMOCBSI3M U IIEJIOCTHOCTH, TaK Kak JJis
OyIyIiero WHXEHEpa BAXKHO HE CTOJIBKO OIMMCAaHWE MIMPOKOro Kpyra (U3MYECKUX
SIBIICHUM, CKOJBKO YCBOCHHME MepapXuu (PU3MYECKUX 3aKOHOB M MOHATHUMA, TPAHUIl UX
IPUMEHUMOCTH, T03BOJIsItoMee A(()EKTUBHO MCIOJIB30BaTh WX B KOHKPETHBIX

cuTyanusx; (GOpMHUpPOBATh Y CTYJEHTOB YMEHHS U HABBIKU pPEIICHUS OOO0OIIEHHBIX



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 IIOMOIUBI DKCIEPUMEHTAIBHBIX WU
TEOPETUYECKUX METOJOB HCCIEIOBaHUs; CIOCOOCTBOBATH PA3BUTHIO y CTYJEHTOB
TBOPYECKOTO MBILIUICHUS, HABBIKOB CaMOCTOSITEJIHON TO3HABATENBHOM JEATEIBHOCTH,
YMEHMSI MOJEIUPOBaTh (PU3NYECKUE CUTyallUM C MHCIIOJIb30BAaHUEM KOMIIBIOTEPA;
O03HAKOMUTH CTYJIEHTOB C COBPEMEHHOM H3MEPUTEJIbHOM armapaTypoi, BbIpabOTaTh
YMEHHSI U HaBBIKH MPOBEJIECHUS 3KCIEPUMEHTAIbHBIX HCCIIEOBAHUNA U 00pabOTKHU UX
pE3yJIbTaTOB, YMEHUS BBIIEIUTh KOHKPETHOE (PU3MUECKOe COJIepiKaHue B MPUKIIATHBIX

3aayax Oyayuieil cneruanbHOCTH.

2 MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OOII BO
Hucuumuinaa «AtomHas wu  saepHas ¢usuka» (b1.B.OJ1.9) otHOCHTCH K
BapUATUBHON dYacTH, OOs3aTeibHAs AUCIUIUIMHA YYEOHOrO IUIaHA O HAIPABJICHHIO
MOATOTOBKHU 15.03.05 "KOoHCTPYKTOPCKO-TEXHOJIOTHIECKOE obecrieueHue

MAaIlMHOCTPOUTENBHBIX MMPOU3BOACTB" . J{uCIUIIIIMHA YuTaeTcs B 6 CEMeCTpe.

3 KOMIETEHIUU CTYAEHTA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA YUYEBHOM JUCHUILIMHBI / O)KUJTAEMBIE
PE3YJBbTATBI OBPA3OBAHUA U KOMIIETEHIUU CTYAEHTA 11O
3ABEPHIEHVHA OCBOEHUS TPOT'PAMMBI YUYEFHOM JUCIHUATIIMHBI

3.1 KOMHeTeH]_[I/II/I AUCHUIIIMHBI

N3ydenne nmuCIUIUIMHBI «ATOMHass W sjepHas (U3UKA» HAMpPaBJICHO Ha
dbopMupoBaHUE y CTYICHTOB CJIEAYIOIINX KOMIIETEHIIHI:

yauBepcajibhbix (YK):

— Crioco6eH OCyIIeCTBISATh MOUCK, KPUTUUECKUN aHaIN3 U CUHTE3 UH(OpMaIIUH,
IPUMEHSTh CUCTEMHBIHN MOIXO0I JAJI PEIICHHs ocTaBIeHHbIX 3a1a4d (YK-1)

— Cnoco0OeH yIpaBlIAITh CBOMM BpPEMEHEM, BBICTPAMBATh M PEATM30BHIBATH

TPAEKTOPHIO CAMOPAa3BUTHUS HA OCHOBE MIPUHIIUIIOB 0O0Opa30BaHus B TEUCHUE BCEH KU3HU

(VK-6).



3.2 [Ilepeuenb pe3yabTaToB 00pa3oBaHusi, (GOpMHPYeMbIX JHCHUILIHHOM,
€ YKa3aHUEM YPOBHSI UX OCBOEHMUS

B PE3YIbTATC N3YUCHUA AUCHUIIINHDBI CTYJACHT JTOJIZKCH:
3HATh:

— MeToIuKu cOopa U 00paboTku MHGOPMALMK; AKTyallbHbIE POCCUHCKHE U
3apyO€KHbIE HMCTOYHMKM HHPOpMauuu B cdepe MpoPecCHOHATBHON NeATEIbHOCTH;
METO[

CUCTEMHOI'0 aHaJIN3a;

— OCHOBHBIE MpHeMbl 3()(PEKTUBHOTO YNpaBICHUS COOCTBEHHBIM BPEMEHEM;

OCHOBHBIE METOJAMKH CAMOKOHTpPOJIS, CaMOpa3BUTHS M camMooOpa3oBaHUS Ha

MPOTSKEHUU BCEU KU3HU,
yMeTh:

— MPUMEHATh METOJUKH MOUCKa, cOopa u 00paboTKu MH(OPMALIUK; OCYILIECTBIAT
KPUTHYECKHUI aHAINU3 M CUHTE3 WH(POpMaIUU, TOTYYECHHON U3 Pa3HBIX HICTOYHHUKOB,

— 30hQexTUBHO TIJIaHUPOBaTh W KOHTPOJMPOBATH COOCTBEHHOE BpeEMS;
UCIIOJIb30BaTh

MCTOJIbI CAMOPCTYJIIUH, CAMOPA3BUTHUA U CaMOO6y‘-IeHI/I$I;
BJIAaA€Th:

— METOJaMM TMOHUCKa, cOopa U 0OpabOTKH, KPUTUUYECKOIO aHajih3a U CUHTE3a
UH(pOpMaIUHU; METOAUKON CHCTEMHOTO MMOAX0/1a JAJIsl PEeIIEHUs IOCTAaBICHHBIX 3a/1a4;

—  METOJaMH  YIpPaBJICHUS  COOCTBEHHBIM  BPEMEHEM;  TEXHOJIOTHSIMH
OpuoOpeTeHsl.  WCIOJBb30BaHMS U OOHOBJEHHMS ~ COLMO-KYJIBTYPHBIX |
npo(eCcCUOHANbHBIX 3HAHWM, YMEHUN, U HAaBBIKOB; METOJUKAMU CAMOPA3BUTHUS U

caM000pa30BaHMs B TEUEHUE BCEH KU3HU.

3.3 BocnurareabHas padora

HanpasJienue/ Co3nanue ycjaoBuid, | Ucnosib30BaHMe BOCHUTATEIBLHOIO MOTEHIMAJIA

HeJau o0ecnmeYnBaIOIINX Y4eOHBIX M CHUILTHH

EcTecTBeHHOHAY4YHBbIH U 001eNPO(eCCHOHATBHBIA MOLYJIH




IIpodeccnonannuoe
" TPYya0BOE
BOCIIMTAHME

- (dopMupoBaHue
riny0OKOro  MOHUMAaHUsA
COLIMAJIBHON posn
npodeccur, MO3UTHUBHOMN
Y aKTUBHOM yCTaHOBKH Ha
LIEHHOCTH n30paHHON
CTIEIMABHOCTH,
OTBETCTBEHHOTO
OTHOIIICHHSI K
npodeccuoHaNbHOMI
NeSITeTTbHOCTH,

(B14)

Tpyay

1.Mcronp30Banrde BOCIHMTATSIBHOIO MOTCHIIMAIA
THACIIATUTHH €CTECTBEHHOHAYYHOTO u
o0menpodeCCHOHATHFHOTO MOTYJIS JUISI:

- (¢opMupOBaHUs TO3UTUBHOTO OTHOIICHHUS K
npodeccun HHKeHepa (KOHCTPYKTOPa, TEXHOIIOTa),
TIOHMMAHUS €€ COIMAIbHON 3HAYUMOCTU U POJIH B
oOlecTBe, CTpeMJieHHUs  CIIeIOBaTh  HOpMam
npodeccroHanbHOM ITHKH MOCPEACTBOM
KOHTEKCTHOTO OOY4Y€HHS, PEIICHUS MPAKTUKO-
OPUEHTUPOBAHHBIX CUTYAllMOHHBIX 3a/1a4.

- (QopMupoBaHus yCTOWYMBOTO HHTEpeca K
npodeccCHoHaNbHON AESITeTbHOCTH, CHOCOOHOCTH
KPUTUYECKH,  CaMOCTOSITEIIbHO MBICIIUTb,
MOHUMATh 3HAYMMOCTh Mpodeccuu MOCPEeICTBOM
OCO3HAaHHOTO  BBIOOpa  TEMAaTUKH  IPOCKTOB,
BBIIIOJTHCHHUS MIPOEKTOB c nocJeayomen
myOJUYHON Tpe3eHTauuel pe3yJbTaToB, B TOM
yyuciae  OOOCHOBAaHHMEM  MX  COIMAJIBHOW |
MPAKTUYECKON 3HAYUMOCTH;

- (hopMupoBaHUsT HABHIKOB KOMaHJIHOH palOOTHI, B
TOM YHCII€ peaTN3alldyd Pa3IUYHBIX MPOEKTHBIX
posieit (nmuaep, WCTHOJHUTENb, AHAIUTUK W TIp.)
MOCPEICTBOM BBITIOJTHEHUSI COBMECTHBIX IMPOEKTOB.
2.Mcnonp30BaHue BOCIMTATEILHOIO ITOTEHIIMAIA
JUCIUILINH "DKoHOMHKA u YIIpaBJICHUE
npou3BoACTBOM ', "MHHOBallMOHHAs YKOHOMHKA U
TEXHOJOTHYECKOE MpeANPUHUMATENIBCTBO"
"[IpaBoBenenue" ms:

- (GopMHUPOBaHUS HABBIKOB CHCTEMHOTO BUJICHUS
poJIM W 3HAYMMOCTH BBIOpaHHON mpodeccun B
COIIMAIbHO-D)KOHOMUYECKUX OTHOIICHUSX  Yepe3
KOHTEKCTHOE 00yUYeHHe

- dbopMupoBanue
MICUXOJIOTHYECKOM
TOTOBHOCTH K
npodeccnoHanbHOM
JeSITeTbHOCTH
n30paHHOM
(B15)

1o
npodeccuun

Hcnonb3oBaHre BOCHUTATEIBHOTO
JTUCIUIUTAH  00IenpodeccnoHaIbHOTO
TUISL:

- (opmupoBaHUS YCTOMUMBOTO HHTEpeca K
npodecCHoHAEHOM IeITeTbHOCTH, TOTPEOHOCTH B
JOCTUKEHUH pe3yInbTaTa, MOHUMAaHHUS
(GYHKIIMOHATBHBIX ~ OOsI3aHHOCTEW M 3aj1ad
n30paHHON  MpodeccHOHANbHON  AesITeNbHOCTH,
9yBCTBa MPO(EeCCHOHANLHON  OTBETCTBEHHOCTH
yepe3 BBINOJHEHHWE YYEeOHbIX, B TOM YHCIE
MPAKTUYECKUX 3aJaHUN, TPEOYIONMX CTPOTOTO
COONIOACHMS TPaBWJI TEXHUKH O€30MacHOCTH U
WHCTPYKIIMHA 10 pabore ¢ 000pyJOBaHHEM B
pamKax J1abopaTOPHOTrO MPAKTHUKyMa.

MMOTEHIMAaIa
MOIYJIS

HNHuTesiekTyajibHoe
BOCIIMTaAaHuE

- dbopMupoBanue
KyJbTYpbl  YMCTBEHHOI'O
Tpyna (B11)

Hcnonp3oBaHne BOCIHMTATENFHOTO ITOTCHIIMANA
TUCTIUTLTAH TYMaHUTapHOTO,
€CTECTBEHHOHAYYHOT0, 00MIenpo¢ecCHOHAIBHOTO
3 npo¢eCcCUOHATBLHOTO MOLYJISt TS
dbopMHUpOBaHUS KyJIBTyphl YMCTBEHHOTO TpyJa
NOoCpCACTBOM BOBJICUCHUSA CTYACHTOB B y‘-Ie6HBIe
WCCIIeZIOBATENILCKUE 3a/IaHUs, KYPCOBBIE PaOOTHI U

Aap.




4 COAEP)KAHUE U CTPYKTYPA JTUCHHUIIJIMHBI

OO0mas TpyI0eMKOCTh TUCIUILIMHEI B 6 ceMeCcTpe COCTaBIsAeT 3 3aUeTHBIC CIUHUIIEI,

108 gacos.
Buabl yueOHoi
NICATETBHOCTH, BKIIOYAS | Tegymuii
. CaMOCTOSATEITHLHYO KOHTPOTH ArtTecTan Maxkc.
Paznen 5 paboTy CTyJCHTOB U YCIEBAEMOCT i OaJL 3a
y4eOHOit E TPYJOEMKOCTS (B Yacax) " g’;‘:ﬂ:;: paszen
JUCIHUTLINH = LB g B 5= (Henens, q)of)Ma)’ *
= O 5| s o0 &0
Bl 10:% = Lé oy ch ci)% L‘é popma)
Cemectp 6
1 Pazgen 1 1-3 5 2 2 9 JIP1-3 T1-4 10
2 Pasnen 2 4-7 4 2 3 9 JIP2-6 KP1-7 15
3 Pa3nen 3 8-12 5 2 2 9 JIP3-10 T2-12 10
4 Pasnen 4 13-18 4 2 3 9 - KP2-18 15
Utoro 18 8 10 36 50
DK3aMeH 36 50
Htoro 3a cemectp 100

4.1 Conep:xkanme JIeKIMH
Pa3ngen 1 KBanToBasi onTHKA.

Tema 1.1  TemmoBoe wu3nmyueHne M €ro XxapakTepuCTUKU. CIEKTPBl TEIIOBOTIO
usnydenus. 3akonsl Kupxroda, Buna u Credana—bonbiimana. [Ipobiembl n3nydeHus
abcomtoTHO yepHoro tena. KeanTtoBas rumote3a u ¢opmyna Ilmanka. Onrtuueckas
nupometpusi. DoToHbl. OHeprus, uMmiynbc (orona. [laBnenue cBera. ONBITHI
JleOeneBa. KBaHTOBOE M BOJIHOBOE OOBSCHEHHE [aBJIEHHUSA CBeTa. EJIMHCTBO
KOPITYCKYJISIPHBIX Y BOJIHOBBIX CBOMCTB JICKTPOMArHUTHOTO WU3JTyUYEHUS.

Tema 1.2 AtomHas u snepHas ¢pu3uKa. DKCIEPUMEHTATBHOE 000CHOBAHNE OCHOBHBIX
unei kBanToBou Teopuu. OnbiThl @panka u ['epra. @otorddext. Ddhdext Komnrona.

JInnenyatelie criekTpbl aToMOB. Iloctynater bopa. [Ipunuun coorsercTBus.




Tema 1.3 KopnyckynspHO-BOJIHOBOW Ayanu3M B MUKpomupe. I'mmoresa ne bporns.
Hudpakuust snexkTpoHoB. [lpunuun HeompeneireHHocTH. BoiHOBBIE CBOMCTBa
MHUKPOYACTHI] M1 COOTHOILLIEHHUE HEONPeneeHHOCTeW. CTaTUCTUYECKUI CMBICI BOJTHOBOM
¢bynkuuu. KBaHTOBBIC ypaBHEHUS JBUKEHUS.

Pasnesn 2 YpaBHenus Llpenunrepa. Ctpoenue aTroma.

Tema 2.1 Bpemennoe u cranmonapHoe ypaBHenus llpenunrepa. Yactuua B
OJHOMEPHOU MPSAMOYTOJIbHOU siMe. KBaHTOBBIN TapMOHUYECKUN OCHUILISATOP.
[IpoxoxkaeHre yacTullbl Yepe3 MOTeHIUAIbHBIN Oapbep. TyHHEIbHbIN 2 (EKT.

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

Tema 2.3  Crpoenue aroma. YpaHeHue IlIpeaumnrepa mjisgs aroma BOJIOpPOJA.
BoaoponononoOHbie aTOMBI. DHEPTe€TUYECKHE YPOBHHU.

Tema 2.4 ATtom u MoJieKyJia BOJOpoaa B KBaHTOBOU Teopun. KBantoBble uncna. CriuH
anexktpoHa. OmnbiTel IlITepHa u I'epmaxa. Iupuna ypoBHe#n. I[IpocTpaHcTBEHHOE
KBaHTOBAHHUE.

Pa3nen 3 CTpykTypa 3JIeKTPOHHBIX YPOBHEH aTOMOB. JJIeMEHTbl KBAHTOBOM
CTATHCTUKH.

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

[Tepuonuueckas cucrema siemenToB .M. Menaeneesa. MarneTusM MUKpPOYACTHII.
[Tpuanun [laymu.

Tema 3.2 Monekyna Bogopoa.

HNoHHas 1 KOBAJICHTHAS CBA3U. DJIEKTPOHHBIE TEPMBI JBYXaTOMHOMN MOJIEKYJIBI.
MonekynsipHbI€ CIIEKTPHL.

Tema 3.3 DnemMeHThl KBAHTOBOM CTaTUCTHUKHU.

®a30B0O€ MPOCTPAHCTBO. DJIEeMEHTapHas saueiika. [InotHocTs cocrostnuid. Teopema
Hepncra u ee cnencrBus.

Pa3znen 4 IlonsiTe 0 KBAHTOBOM CTATHCTHKH.

Tema 4.1 OcHOBBI KBaHTOBOM CTaTUCTUKH boze-OunHmreriHa n Pepmu-/lupaka.
KBazuuactunpl. IX onpeaenenre u BUAbI. DJIEKTPOHBI B KpUCTaIax. TemiIoeMKOCTh
KPUCTAININYECKOU PELIETKHU.

Tema 4.2 DnekTponpoBOAHOCTh MeTauioB. Hocurtenm Toka Kak KBa3WMYACTHULIBL.

DHepreTrudeckue 30HbI B kpuctaiiax. Y posenb ®epmu. [loBepxuocts Oepmu.



Tema 4.3 Mertamnpl, IUANEKTPUKU W NOJYyNPOBOJHMKHA B 30HHOW Teopuu. llonstme
JTBIPOYHON TTPOBOAUMOCTH. COOCTBEHHAs! M MPUMECHAS IIPOBOJAUMOCTb.
Tema 4.4 KsanToBBIC mpeACTaBICHUS O CBOMCTBax ¢eppoMarHeTukoB. OOMEHHOE
B3aumojelicteue. Temnepatypa Kropu. HamarununBanue peppomMarHeTukoB.

4.2 TemaTnueckuii IJIaH JJadopaTopHBIX padoT
1. U3mepenne nepuoa moaypacmnajia JI0JAroKUBYIIEro u30Tomna.
2. DkcnepuMeHTalbHas poBepka 3aKkoHa [lyaccoHa.

3. HccaenoBanue ra30pa3psAaHOro CUSTUHKA.

4.3 TeMaTHYeCKHUIl MJIAH NPAKTHYECKHUX PadoT

1.KBanrtoBas ontuka. TemioBoe u3iiydyeHue. DHEPrusi U UMIYJIbC CBETOBBIX KBAHTOB.
2.JKCcrepuMEeHTaIbHOE OOOCHOBAaHME OCHOBHBIX HJEH KBaHTOBOW Teopuu. PDOTOHBHI.
Omnbitel ®panka u ['epia. ororddexr. Iddext Komnrona.
3.KopnyckynsipHo-BosiHOBOM ~ nyanu3m. [ wumoresa pge  bpoitns. Hudpakuus
AeKTpOHOB. COOTHOILIEHHE HEOIPEAEIEHHOCTEN. BOTHOBBIE CBOMICTBA MUKPOYACTHIL U
COOTHOIIIEHHE HeolpeaeeHHOCTeNH. CTaTUCTUUECKUN CMBICI BOJTHOBOW (PYyHKIUU.
4.BpemenHoe u cranuoHapHoe ypaHeHusi lllpemunrepa. Yactuiia B ogHOMEpHOM
npsMOyToJbHOM siMe. [IpoxoskIeHre YacTUIlhl uepe3 MOTCHITMAIbHbIN Oaphep.

5.AToOM U MoOJeKyJa BOAOpOAa B KBaHTOBOMl Teopuu. YpaBHenuwe lllpeaumnrepa s
aToma Bojopoja. Bomopoaonomno6Hbie aTrombl. KBaHTOBBIE Unca.

6.[ToaroToBKa K KOHTPOJIBHOM padoTe.

7.KontponbHas padorta Ne 1.

8.0nemMeHThl KBaHTOBOM cratucThku. da3zoBoe mMpocTpaHCTBO. DieMEHTapHas sueika.
[ImoTtHOCTH cocrosiuui. Teopema Hepucra m ee cnencrBus. lloHATHE O KBAaHTOBOU
cratuctuke boze-OiiHmreiina u @epmu-/lupaxa.

9.951eKTpoHBI B KpUCTANIE. DHEPreTUUECKHUE 30HBI B KpUCTAIax. YpoBeHb DepMmu.
[ToBepxHoCcTh Pepmu.

10.Onextponsl B Kpuctamwie. SBieHue cBepxmpoBoaumoctu. Dddext Jxozedcona.
KBanToBble  TpeAcTaBieHUss O  cBoMcTBax  (peppomarHeTukoB.  OOMEHHOE
B3aUMO/JICHICTBHE.

11.Temneparypa Kiopu. Hamaruuunpanue ¢eppomMarHeTuKkoB.

12.TToaroToBka K KOHTPOJIBHOU padboTe No2.

13.KontpomnsHas padota Ne 2.



14.PaGora Hajg OMIMOKaMMU.

4.4 CamocTosiTeJibHAsE PadoTa CTYJAE€HTOB

1.M3yuenue nekuroHHOro marepuana no teme: «TernoBoe uzmyudenue. IIpoGnemsl
U3My4yeHus: abcoiroTHO uepHoro tena. KBantoBas rumore3a u Qopmyna Ilnanka.

@®OTOHBI. DHEPTUS M UMITYJIEC CBETOBBIX KBAHTOBY.
2.IToaroToBKa K BBIMOJTHEHUIO JabopaTOpHOIT paboThl Ne 1.
3.Pemenwne 3anay mo teme «KBaHTOBast ONTHKAY.

4 TIpopaboTka Matepuaiia k jabopaTopHoii padote Nel.
5.IToaroToBka K BBRIMOTHEHUIO TabopaTopHOIt padoTe No 2.

6.[TogroroBka k KOHTpOJbHOU pabore Nel. OdopmieHue ordyera K JabopaTOpHOI

pabotsl Nel.

7.IIpopaboTka marepuana k nabopatopHoit pabote Ne2. CrekTpbl BOIOpOaa U PTYTH.

[ToaroToBka Kk KOHTpOJIbHOM padoTe Nel.

8.IlpopaboTka JEKIMOHHOTO Marepuana mo Teme «BpemMeHHoe W cCTalMoOHapHOE

ypaBHeHus Lpenunrepay.
9.IIpopaboTka MaTepuasa kK 1abopaTopHoi padote No3.
10.0dopmienue otdera k mabopaTtopHoi padote No2. CrieKTpbl BOJIOPO/Ia U PTYTH.

11.TTpopaboTka JEKIMOHHOTO MaTepuania 1o Teme: «YacTuia B OJHOMEPHOM

IPSMOYTOJIbHOM siMe. [IpoXoKaeHue YacTUIIBl Yepe3 MOTSHIIUATLHBIN Oaphepy.
12.0dopmienue otuera k mabopaTopHoit padote No3.

13.IloaroroBka K KOHTpOJbHOM padoTe Nel.

14.TToaroroBka K KOHTPOJbHOM padoTte Nel.

16.Pa6oTa Haj ommOKaMu 1Mo KOHTPOJIbHOM pabote Nel.

17.I1popaboTka JEKIIMOHHOTO MaTepuaia Mo Teme: «ATOM W MOJIEKyJia BOJOpOJa B

KBaHTOBOM TEOPUI.

18.IToaroroBka k nmadoparopHoit padore No4. TeroBoe U3nydeHueE.



19.1lpopaboTka JEKIMOHHOTO MaTepHayia M0 TeMme: «DJIIEMEHThl KBAaHTOBOU

CTaTUCTUKW».
21.Pemienne pu3nYECKUX 3a/1a4 MO TeMe: « DIEMEHTh KBAHTOBOM CTAaTUCTHKI.
23.IToaroroBka K KOHTPOJbHOU 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'O MaTepuaa 1o TemMe: « IJIEKTPOHbBI B KPUCTAILIIEY.
26.IToaroroBka K KOHTPOJbHOU padoTe Ne2.

27.Pabota Haj omMOKaMu KOHTPOJIbHOU paboThl No2.

5 OBPA3OBATEJIBHBIE TEXHOJIOT'UHN

B cooTBeTcTBMM ¢ KOMIETEHTHOCTHBIM MOJXO0JIOM BBITYCKHUK By3a JOJIKEH HE

npocTo o0JafaTh OMPEACICHHOM CyMMOW 3HAHUW, a YMETh IIPH TOMOIIM  3THUX
3HaHWI peniaTh KOHKPETHBIE 3a7a4l MPOU3BOCTBA.
VYuuteiBas tpeboanuss OC HUAY MUDU no nampasnenuto nmoarotoBku 15.03.05
"KOHCTpYKTOPCKO-TEXHOJIOTUIECKOE oOecrieueHue MaIIMHOCTPOUTENBHBIX
MPOU3BOJICTB" M peain3alrs KOMIIETEHTHOCTHOIO MOAX0Ja JOJKHA MPeayCMaTpUBaTh
UCIIOJIb30BaHUE B YUEOHOM MPOLIECCE aKTHUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBENCHHUS
3aHATHI B COYETAaHWH C BHEAYAUTOPHON paboTol ¢ menbio (popmMupoBaHUS U
pa3BUTHs MPO(EeCCUOHATBHBIX HABBIKOB OOYYArOITUXCS.

JIekunoHHBIE 3aHATUS MPOBOAATCS B CHEHUAIU3UPOBAHHOW ayJIUTOPUHU C
NPUMEHEHUEM MYJIbTUMEIUINHOrO 00OpY/OBaHHA B BUAE Y4YEOHOH Mpe3eHTALUU.
VYyeOHble MaTepuanbl NPEAbSIBISIOTCA CTYACHTAM [JIsl O3HAKOMJICHUS M WU3Y4YEHUS,
OCHOBHBIE ~MOMEHTHI JIEKIIMOHHBIX 3aHSATUH KOHCHEKTHPYIOTCA. OTIEeNbHBIE TEMBbI
NpeayiaratoTcs JJs CaMOCTOSITEIBLHOTO M3YYEHHS C 0053aTeIbHBIM COCTaBJICHUEM U
KOHTPOJIEM KOHCITIEKTA.

[IpakTueckue 3aHATHUSI MPOBOJATCS TAKKE C MPUMEHEHHEM MYJIbTUMEIUNHOIO
o0opysoBaHusl ¢ pa30OpOM THUIIOBBIX PELICHUM 3a/ady 10 MEXaHUKE, MOJEKYJSPHO-
KMHETHUYECKOW TEOpUEi ¢ Bbljaueil ydeOHbIX MaTepUaoB CTYIEHTaM.

JlabopaTtopHbie pabOTHI TPOBOAATCA B Jlaboparopum oOmEeld Qu3NKU, Ha

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



pa®oTHl BBIMOJHSIOTCS (GPOHTANBHO. 3a 2-3 AHS 10 MPOBEACHUS Ja0OPaTOPHBIX paboT
CTYJEHTaM BBIJAETCS UX OMMCAHME JUIsl U3yYEHUs, NIepe]l HayajJoM padoT MPOBOIUTCS
TECTUPOBAHHUE CTYJIEHTOB JUIsl IPOBEPKH MX TOTOBHOCTHU K BBIIOJHEHHUIO JIA0OPATOPHBIX
pabor.

Tekylmui KOHTPOJIb 3HAHUN CTYAEHTOB I10 OTACIBHBIM pa3jesiaM U B LEJIOM II0
JUCUUIUIMHE MPOBOAUTCS B (pOpME KOMIIBIOTEPHOI'O UM 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 JIMCIHUIIJIMHBI U YYHEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSATEJBHOMN PABOTHI CTYJIEHTOB

IlepedyeHb OLIEHOYHBIX CPECTB, HCIOJIb3YEeMbIX JIfl TEKYIEll aTTecTaluu

HaumenoBanue IIpencraBienue
Kpartkasi xapakTepucTUKa OLIEHOYHOT 0
Kon OIIEHOYHOI'0 cpercTBa OIIEHOYHOI'0
cpeacrsa p cpeancrsa 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 oOyuJaronerocs
KonTponbnas pabora . Kommiexr
KP1 CpencTBo nIpoBepKU YMEHUN IPUMEHATD
Nel KOHTPOJIBHBIX
IIOJIyYEHHBIE 3HAHUS JUIs PEIICHUS 3a1a4 o
KonTtponsHas padora 3aJjaHuil 1o
KP2 OIIPEICIIEHHOT0 TUIIA 10 TEME WU pa3Aeiay
Ne2 BapUaHTaM
1P1 JlaboparopHas
pabota Nel .
CpenctBa IpoBeEpKH YMEHHUM U HaBBIKOB
JlaGopaTopHas Mertoauueckoe
JIP2 NIPUMEHEHHUS Ha IPAKTUKE TEOPETUUECKUX
pabota No2 . PYKOBOJCTBO
3HAHUU
P3 JlaboparopHas
pabota No3

Paciin¢poBKa KOMIIETEHIMI Yepe3 IVIAaHupYyeMble pe3yabTaThl 00y4eHHus

CBs13b MeXTy (GOPMUPYEMBIMU KOMITETCHITUSIMH U TUIAHUPYEMBIMH pe3yJibTaTaMu
00yueHHUsI MpeJICTaBJICHA B CASAYyIONIeH Ta0IuIe:

IIpoexTHpyeMble pe3yJabTaThl 0CBOEHHUS THCIHUIIHHBI
P Py pesy CpencrBa M TeXHOJIOTHH

Kon W HHAMKATOPbI (POPMHPOBAHNS KOMIIETCHIIUH OLCHKI
3uartb (3) Ymets (Y) Baaners (B) i
YK-1 3-VK-1 V-VK-1 B-VK-1 JIPL, JIP2, KP1,9

VK-6 3-VK-6 V-VK-6 B-VK-1 JIP1, JIP3,T2, KP2,D




Jtanbl GOpMHUPOBAHUSA KOMIIETEHIIUI

Bunwl arrecranun
Kozt 3uanus, . | Atrectant | [Ipomexy
Paznen Tembl 3aHATHH YMCHUA Texymuid Ui TOYHAas
KOMHevTe u KOHTPOJIb — pasmena —
HIUH HaBBIKH —— Hexens aTTeS[TaHI/I
6 cemecTp
KBanToBas onruka.
Tema 1.1 TemmoBoe
U3IIyYEHHUE U €Tr0 3-VK-1
XAapaKTEPUCTHKU.. Tema 3-VK-6
1.2 AtomHas u sigepHas
Pusuka. VK-1 | Y-YK-
Paznen 1 DKCIIepUMEHTAILHOE VK-6 Y-VK-6 JIP1-3 Ti-4
000CHOBaHHE OCHOBHBIX B-VK-1
W€ KBAaHTOBOU TEOPUH. B-YK-6
Tema 1.3
KopnyckynsipHo-
BOJIHOBOW JTyaJIN3M B
MUKPOMHUpPE
VYpaBHeHus
[penunrepa. Ctpoenue
aTroMa.
Tema 2.1 BpemenHnoe n
CTaIlMOHAPHOE 3-VK-1
ypaBHeHnus Llpenunrepa. VK
Tema 2.2 AtoM u 3-YK-6
MOJIEKyJIa BOZOPO/a B VK-1 Y-VK-1
Pasnen 2. | | ponropoii te OpHH. VK-6 V-VK-6 JIP2-6 KP1-7 | Ox3ameH
Tema 2.3 Crpoenue B-VK-1
aToMa. YpaBHEHUE B-VK-6
[Ipenunrepa qjist atoma
Bojlopoaa. Tema 2.4
ATOM U MOJIEKyTIa
BOJIOPO/Ia B KBAHTOBOM
teopun. KBaHTOBBIE
YHpcIa..
CTpyKTypa 3J€KTPOHHBIX
YPOBHEW aTOMOB.
DJIeMeHThl KBAaHTOBOM 3-VK-1
CTaTHUCTHKH.
Tema 3.1 Crpykrypa 3-YK-6
3JIEKTPOHHBIX YPOBHEH B VK-1 | Y-YK-
Pasnen 3. CITOYKHBIX ATOMAX. VK-6 V-YK-6 JIP3-10 T2-12
T[lepuoanueckas cucTemMa B-VK-1
snemenTos J|. 1. B-YK-6
Meunneneena. Tema 3.2
Mounekyia Bogopoza.
Tema 3.3 DiemMeHTHI
KBAHTOBOM CTATHUCTHUKH.




IlousaTre 0 KBAaHTOBOU

CTaTUCTUKH.
Tema 4.1 OcHOBBI
KBaHTOBOU CTaTUCTHUKHU. 3-VK-1
giﬁe’[lilégnposonﬂocn 3-YK-6
METAJIIOB. vK-1 | Y-YK1
Pasnend. | Tera 4.3 Meraisl, VK-6 Y-VK-6 } Kp2-18
JIUDJIEKTPUKH B-VK-1
MOy IPOBOJHKUKH B B-YK-6
30HHOM TEOpUHU.
Tema 4.4 KBaHTOBBIC
MIPEACTABJICHUS O
CBOWCTBAaxX
(beppoMarHeTKoB.
IIkana oueHku 00pa3oBaTeJbHBIX JOCTHKEHUN
Bun Makec.
Kon | omnenounoro Kpurepun banmn | Gann— muH.
CpeJICTBa Oat
BBICTaBJIsIeTCA CTyACHTY, eciu 90-100% TecToBbIX 5
BOIIPOCOB BBITIOJIHEHO MPABUIHHO
BBICTaBJIsIETCA CTYACHTY, eciu 80-89% TecToBbIX 3a7a4 4
BBITIOJTHCHO TIPABHIILHO
T1 TecToBoe BBICTaBJISIETCA CTYACHTY, eciu 60-79% TecToBbIX 3a7a4 3 5_3
3amanue Nel | BBIIOJIHEHO MPaBUJIBHO
IIPU OTBETE CTyAEHTa MeHee, yeM Ha 60% Bompocos
TECTOBOE 3aJJaHNC HE 3aYUTHIBACTCSA U Y CTYJICHTA <3
oOpa3yeTrcs JOMT, KOTOPBINA JOHKEH OBITh 3aKpHIT B
TEUEHHE CEMEeCTpa WJIM Ha 3a4€THON HeJIeNe
BBICTaBJIsIeTCA CTyAeHTY, eciu 90-100% TecToBBIX 5
BOIIPOCOB BBITIOJIHEHO NMPABUIHHO
BBICTABJIAETCS CTYJIEHTY, eciii 80-89% TecTOBBIX 3a/1a4 4
BBINIOJTHEHO MIPABUIILHO
T2 TectoBoe BBICTABIISIETCA CTYACHTY, eciu 60-79% TecToBbIX 3a7a4 3 5_3
3amanue No2 | BBIMOJHEHO MPaBHIBHO
IIpU OTBETE CTyAECHTa MeHee, yeM Ha 60% BompocoB
TECTOBOE 3aJJaHNe HE 3aYUTHIBACTCS U Y CTYJeHTa <3
oOpa3zyeTcst ToJT, KOTOPBIA JOJKCH OBITh 3aKPHIT B
TEYCHHE CEMECTpa WJIM Ha 3a4eTHOU Hejene
BBICTABIIICTCS CTYJICHTY, €CIIA BCE TATh 3a/1a4 PEIICHBI 10
BEPHO
BBICTABJIICTCS CTYJICHTY, €CJIA YETHIPE 3aJIa4M PEIICHBI
BEpHO, a OJ[HA 33/1aya He pPellleHa WIH PelIeHue 9-8
COJICPKUT OIUOKH
KP1 | KonrponbHas BBICTABIICTCS CTYJICHTY, €CIIU TPU 33J]a4H PEIICHBI
paGora Nel BEPHO, a JIBE 33741 HE PEIICHBI NN PEIICHUS 7 10-6
COJIEp>KaT OLTHOKHI
BBICTABIIACTCS CTYJICHTY, €CIIM JABE 33a4l PEUICHBI
BEPHO, ¥ XOTsI ObI O/THA 33/1a4a U3 TPEX OCTABIIHUXCS 6
pellieHa ¢ He3HAUUTEIbHBIMU HE0YETAMHU
BBICTABJIICTCS CTYJICHTY, BO BCEX OCTAIBHBIX CITydasx <6
BBICTABIIACTCS CTYJICHTY, €CIIM BCE MATh 3a/1a4 PEUICHBI
10
KP2 | KoHtposbHas | BEpHO 10-6




pabora Ne2 BBICTABJIETCS CTYJIEHTY, €CJIM YETHIPE 3a]1a4M PEIICHbI
BEpPHO, a OJTHA 33j1a4ya He PelIeHa WK PEIICHHE 9-8
COJICPKUT OITUOKH

BBICTABIISICTCS CTYJICHTY, €CJIH TPH 3aJ1a4d PEILICHBI
BEPHO, a JIBE 33J]a4W HE PELICHBI MJIH PEIICHHS 7
coieprkaT OmuOKu

BBICTABJISIETCS CTY/ICHTY, €CIIH JIBE 3a/1a4H PEIICHBI
BEPHO, M XOTS OBl O/IHA 33]]a4a U3 TPEX OCTABIIMXCS 6
pelieHa ¢ He3HAYUTEIbHBIMU HEeJ0YeTaMHt

BCE pPacyeThl IPOU3BEICHBI BEPHO, IPUCYTCTBYIOT
HY)KHBIC CXEMBbI M PUCYHKH, YKa3aHbI KIIFOYCBbIC
(b opMyJIBI, MPABUIIBHO C/IETIAH BBIBOJI, paboTa
odopmIIeHa aKKypaTHO;

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

JlabopaTopHa

P g pabora

pabota opopmiieHa HEOPEIKHO, PUCYHKHU B CXEMBI HE 5-3
OTPaXaIOT CYTH MPOUCXOIAIINX SBJICHHM, THOO BOOOIIE
OTCYTCTBYIOT, HO IIPU 3TOM BCC paCUYCThI IIPOU3BCACHBI
BEPHO, YKa3aHbl KJIFOYEBbIe ()OPMYJIbI, PABUIBHO

clieJiaH BBIBOJ;

HY>KHBIE ()OPMYJIBI YKa3aHHBI, HO pacdeT MPOU3BeIeH
HE MIPaBUIIBHO, BBIBOJ] U PUCYHKH JIMOO OTCYTCTBYIOT, <3
7100 HE BEPHBI.

BBICTABJIACTCS CTYIEHTY IIPY NIPaBUJIBHO HAIIMCAHHOM
OusieTe U Mpu OTBETE HA BCE JJOTIOJHUTEIbHBIE BOIPOCHI
10 KypCY ¢ HE3HAUUTEIbHBIMA HETOYHOCTSAMH, KOTOPBIE
CTYJEHT JIOJKEH YCTPaHUTh B Ipoliecce Oecebl ¢
IpenoaaBaTesieM, B paMKax KOTOPOH OH
JIEMOHCTPUPYET yIiyOJeHHOE IOHUMaHue IpeaMeTa 1
BJIa/ICHHE KIIIOYEBBIMU 3HAHUAMH, YMEHHUAMH U
HAaBBIKAMHU, IPEyCMOTPEHHBIMU JAHHOW JTUCLHUTIIINHON

40-50

BBICTABIISICTCS] CTYJICHTY NP MPABUIBHO HATTMCAHHOM
OnieTe W P OTBETE HA YacTh JIOMOTHUTEIBHBIX
BOIIPOCOB T10 KYPCY C IEMOHCTpAIHii 0a30BbIX 3HaHWH, | 35-39
3 | Dk3ameH YMEHUI U HaBBIKOB, IPEyCMOTPEHHBIX JaHHON
JUCIUILIINHON

BBICTABJIAETCS CTYJICHTY IIPU HAIIMCAaHHBIX OTBETaX Ha 50-30
BOIIPOCHI OmIIeTa (JoImyckaeTcs coepkanue HekoTopeix | 30-34
HETOYHOCTEN) U AEMOHCTpaIuu 0a30BbIX 3HAHUH,
YMEHHUH ¥ HaBBIKOB MO JAHHOM JUCLUIUINHE

€CJIA CTYJICHT HE HAIUCcall OTBET XOTs OBl HA OJIUH W3
BOIIPOCOB OMJIeTa U HE MOXKET OTBETUTH Ha
JIOTIOJIHUTEIbHBIE KOMIIETEHTHOCTHO—
OpUEHTUPOBAHHBIE BOIIPOCHI

<30

HroroBas orieHKa npecTapisieT co0oil cymMy 0asioB, 3apabOTaHHBIX CTYJIEHTOM
IpU BBIMOJHEHUU 3aJlaHUA B paMKaxX TEKYIIEr0o M MPOMEXYTOYHOTO KOHTPOJIS U




BBICTABJISIETCSI B COOTBETCTBUU ¢ [lojiokeHHeM O KpeIUTHO-MOJYJIbHON CHCTEME B
COOTBETCTBHHU CO CJIEAYIONIECH IIKAJIOU:

Orenka 1o 5-0ayuTbHOMIIIKAITe Cymma 0aJutoB 3a pa3ieiibl Onenka ECTS
5 — «OTIUIHOY 90-100 A
85-89 B
4 — «xopomo» 75-84 C
70-74
D
3 — «yZOBJIETBOPUTEIILHOY» 65-69
60-64 E
2 — KHEYJIOBJICTBOPUTEIHLHOY Hmxe 60 F

PacmndpoBka ypoBHs 3HaHUN, COOTBETCTBYIOINIETO MOTYUYCHHBIM OalljiaM, 1aeTcs B
Ta0IuIEe YKa3aHHON HUXKE

Ouenka no 5-6a1jbHOI Cymma
mKaJje — onenka no ECTS | 0ay10B 32 TpeGoBanus K 3HAHNUSM HA YCTHOM 3a4éTe
pa3aesibl
OneHka «OTIIMYHOY» BBICTABIISICTCS CTYACHTY, €CITU OH
rIIyOOKO ¥ MPOYHO YCBOMII IPOrPaMMHBIN MaTepHal,
«OTIIMYHO»
- 90 = 100 chegnHBarome, MTOCJIEA0BATEIBHO, YETKO U JIOTHYECKH
A CTPOHHO €T U3NAraeT, yMeeT TECHO YBA3bIBATH TEOPHIO ¢
HpaKTI/IKOI/I, I/ICHOJ’ILS}’GT B OTBCTEC MaTepI/IaJ'I
MOHOTpaUueCKOi TUTEPATyPHIL.
«XOpomIoY OquKa «XOPOIIIO» BBICTABIISICTCS CTYICHTY, €CIIH OH
70+ g9 | TBEPAO 3HACT MaTEpHall, IPAMOTHO H IO CYIIECTBY

D C B M3JIaraeT €ro, He JI0IyCKas CyUIECTBEHHbBIX HETOYHOCTEN
s B OTBETE Ha BOIIPOC.

OneHka «yA0BIETBOPUTEIIBHO» BBICTABIIAETCS CTYIEHTY,
€CJIM OH MMEET 3HaHUS TOJIbKO OCHOBHOT'O MaTepHaia, HO
HE YCBOWJI €r0 JeTalleH, TOIyCKaeT HETOYHOCTH,
HEZ0CTAaTOYHO MPaBWIbHbIE POPMYIUPOBKH, HAPYILICHUS
JIOTUYECKON MOCIIEN0BATEIbHOCTU B U3JI0KEHUHU
IIPOrPaMMHOI0 MAaTEpUaJIa.

«yI0BJIETBOPUTEIHHO»
- 60 + 69
E,D

OreHka «HEyA0BIETBOPUTENILHOY BBICTABIIAETCS
CTYAEHTY, KOTOPBIA HE 3HAET 3HAYUTEIIBHON YaCTH
«HEYIOBJIETBOPUTEIHHOY MPOrPaMMHOTO MaTepuala, JI0MyCKaeT CylIeCTBEHHbIE
— menee 60 | ommOku. Kak nmpaBuio, olieHKa «HEYI0BIECTBOPUTEIHHO
F CTaBUTCS CTYZICHTaM, KOTOPbIE HE MOTYT IIPOAOKUTH
oOydeHue 6e3 TOTOTHUTEIHHBIX 3aHATHH 110
COOTBETCTBYIOIIEH AUCIHUIUINHE.

Bonpocsl k 3k3amMeny
1.IIpeamer knaccuueckoil puznku. BemecTBo u u3nyyeHue.
2. BonHoBble cBoMcTBa yactull. [ unoresa Jlyu ne bpons.
3. BeIpOXKAEHHBIE COCTOSIHUSL B KBAHTOBOM MEXAHUKE.
4. T'unoresa [Tnanka. ®orosnexkrpuyeckuii 3G exT.
5. CnektpanibHble cBOWCTBA aToMa Bojiopoa. O603HaueHUs CIEKTPAIbHBIX TEPMOB.

6. KauectBennniii ananu3 ypasuenus lllpeaunrepa ais aroma BoA0po/a.



7. KBanTOBas TEOpUS ATOMOB LIEJTOYHBIX METAIIJIOB.

8. MarHuTHbIi MOMEHT MHOTO3JIEKTPOHHOTO aroMa. MHoxuTenb Jlanzae.

9. MOMEHT UMITyJIbCa B KBAHTOBOW MEXAHUKE.

10. Oniepatops! pusndeckux BeandruH. OCHOBHBIC MOCTYJIAThl KBAHTOBON MEXaHUKH.
11. OpOutanbHbIi 1 COOCTBEHHBII MAarHUTHBIA MOMEHT 3JIEKTPOHA.

12. OcHOBHBIE NOCTYJIAThl KBAHTOBOM MEXAHUKH.

13. ToHKast CTPYKTypa CIIEKTpaldbHbIX JUHUN. [ UIIOTE3a CIIMHA 3JIEKTPOHA.

14. [IpyHIMT KOPIYCKYJISIPHO-BOJIHOBOTO yajJu3Ma.

15. Ipunamun HeonpeaeneHnocty I eizenoepra.

16. [IpyHUMT TOXKAECTBEHHOCTH OJIMHAKOBBIX YACTHII.

17. IlppHIMIIBI TOCTPOEHUS IEPUOANYECKON CUCTEMBI XUMUYECKHUX IJIEMEHTOB.
18. IIpobiema n3mepeHus (GU3NISCKUX BEIMYMH B KBAHTOBOW MEXaHHKE.

19. Ilpocroii apdexT 3eemana.

20. BeIpoKAEHHBIE COCTOSIHUS B KBAHTOBOW MeXaHuKe. KpaTHOCTBh BBIPOKICHMUS.
21. IIpoxosxIeHre YacTUIIbl CKBO3b MOTEHIIMAIBHBINA Oapbep.

22. CBolicTBa BOJIHOBOU (PYyHKIIMH.

23. Cnoxubiit addexT 3eemana.

24. CoOCTBEHHBIN 1 OpOUTAILHBI MOMEHT UMITYJIbCA B KJIACCUUYECKON MEXaHUKE.
02. CoOcTBEeHHBIII MOMEHT UMITYJIbCA DJIEKTPOHA.

26. CriekTpajibHbIE CBOMCTBA aTOMa BOJIOPO/ia COTJIACHO KBAHTOBOW MEXaHMKE.
27. CnektpanbHble cBoicTBa aroma. O0o6meHHas Gopmyna banbemepa.

28. Cranmonapnoe ypasHenue lllpenunrepa.

29. ToHKas CTPYKTypa CHEKTPaIbHbIX JIUHUM. ['nnore3a cnuHa.

30. Ypasuenus Llpenunrepa nmg atroma Bojiopoaa.

31. ®opMyiia TOHKOM CTPYKTYPbI CIIEKTPAIBHBIX JINHUK aTOMa BOAOPOJA.

32. Yactuna B 6€CKOHEYHO TIyOOKOU MPSMOYTOIbHON MOTEHIIUATBHON SME.

33. Yactune! boze n wactnust @epmu. [Ipranun [aynm.

34. [IpyHUMN TOXKIECTBEHHOCTH OJIMHAKOBBIX YacTHUIl. CBOMCTBA YETHOCTH BOJTHOBBIX
byHKIHUH.

35. Dddext 3eemana B c1aboM MarHUTHOM TIOJIE.

36. Oddext Komnrona. CBolicTBa (hOTOHOB.

37. Ilpobnema usmepeHus: Gu3HMUECKUX BEIMYMH B KBAHTOBOU (pU3MKeE.
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7 YAHEBHO-METOANYECKOE U UTHO®POPMAILIMOHHOE
OBECIIEYEHHUE JUCIIUITJINHBI

7.1 OcHOBHasl JuTeparypa

1. Aetnad, A.A.Kypc ¢duszuku [Tekcr] : yue0d. mocodue st By3oB / A. A. Jlernad, b.
M. SBopckwii. - 9-¢ m3x., cTep. - M. : Axkagemus, 2014. - 719, [1] c. : w1, Tadm. -
(Bricimiee nmpodeccuonanpHoe oOpazoBanme). - Ilpeam. ykas.: c. 693-713. - ISBN

978-5-4468-0470-2

2. Uponos, U.E. KsanroBas ¢usuka. OCHOBHBIC 3aKOHBI [DJIEKTPOHHBIA pecypc]:
yueOHoe nocobue st By30B/ UponoB U.E.— DnekTpoH. TeKCTOBbIE TaHHbIe.— M.:
BUHOM. Jlaboparopus 3Hammii, 2013.— 256 Cc.— Pexum pgoctyma:
http://www.iprbookshop.ru/6551. — 9BC «IPRbooks»

3. CasenneB, M.B.Kypc obmeit ¢usuxu [Tekcr]: 8 5 1. / U. B. CaBenbeB. - 5-¢ usm.,
uctp. - CII6.: Jlans, 2011. - (YueOHuku m1s By3oB. CrniennanbHas aureparypa). T. 1:
Mexanuka: yaeOHOe mocodue /s CTy1eHTOB By30B. - 2011. -336¢. - PexxummocTymna:
http://e.lanbook.com/books/element.php?pll_id=704 - OBC «Jlaub»

4. CtpykoB, b.A.®uzuka [TekcT]: y4eOHHMK aJisi CTYJICHTOB YYPEKICHHUHU BBICIICTO
npod. oopazoanust / b. A. Ctpykos, JI. I'. Arrommna, C. B. I1aBnoB; mox pex. b. A.
CrpykoBa. - M.: Axagemus, 2011. - 400 c. - (Beicmiee npodeccuoHanbHOE
obOpazoBanue. EcrecTBennble Hayku). - bubmmorp.: c. 392. - ISBN 978-5-7695-6521-
2

5. Tpodpumona, T.N.Kypc dusuku. 3anaun u pemenus [Tekct]: yueOHoe mocobue s
CTYJICHTOB BBICIINX YYEOHBIX 3aBEACHHM, OOYYArONIUXCS 0 TEXHUYECKUM
HaIpaBJIeHUSIM MOATOTOBKH U cniermanbHocTsM / T. Y. Tpodumona, A. B. @upcos. -
5-¢ u3n., crep. - MockBa: Axkagemus, 2012. - 591 c. : un. ; 24 cm. - (Bwicuiee
npodeccruoHanbHOe o0pa3oBanme). - ISBN 978-5-7695-9467-0 (B mep.)

6. Tpobumona, T. . OcHOBBI pu3uKH. ATOM, aTOMHOE SIJIPO M DJIECMEHTAPHBIC
YacTHUIIbI: y4eOHOE MOCOOue MO0 TEXHUYECKUM HAIpaBIEHUAM U crieruanbHoCcTIM / T.
. Tpodumosa. — M. : KaoPyc, 2015 . — 224 c. - ISBN 978-5-406-04102-4 .- Pesxxum
noctyma: http://www.book.ru/book/916637 - ObC «Jlanb»


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

7.2 JlonoJIHUTEIbHAS JIUTEPATYPA

. Jlanacoepr, I.C.  DnemeHTapHbIi yueOHUK (pu3uku: Yued. mocodue T.
3.Koneb6anus u BoiaHbl. OnTuka. ATOMHAs U sjepHas Gpusnka [ DJIeKTPOHHBIH
pecypc]: yueOHuK. — DnekTpoH. JaH. — M.: @usmarnur, 2009. — 664 ¢. — Pexum
nocryma: http://e.lanbook.com/books/element.php?pll_id=2239 - S5C «Jlarb»
. Tpodumosa, T.H. Kypc duszuku. 3amaun u penienus [Tekct]: yaebHoe mocooue
JUTSL CTYAICHTOB BBICIITUX YUCOHBIX 3aBEICHUN, 00YJIAIOITUXCSI TI0 TEXHUIECKUM
HaIlpaBJICHUAM ITOATOTOBKH U crienranbHocTsAM / T. . Tpodumona, A. B. dupcos. -
5-¢ u3., crep. - MockBa: Akaaemus,

2012. - 591 c. : un. ; 24 cm. - (Beicmiee nmpodeccuonanbaoe oOpazoBanue). - ISBN
978-5-7695-9467-0 (B mep.)
. Tpopumosa, T.N. ®uzuka B Tabnunax u ¢popmynax [Tekcr] : yued. mocodue s
CTYJICHTOB BY30B, 00ydJaroInuxcs mo TexH. cneruaisaoctsaM / T. Y. Tpodumoga. - 4-
e u31., ctep. - MockBa: Axanemus, 2010. - 447 c.: puc., Tabin., rpad. - (Beiciiee
npodeccuonansHoe oOpa3zoBanue). - [Ipeam. ykas.: c. 431-442. - ISBN 978-5-7695-
7036-0
. MunanteeB, B. Il. AtoMHas ¢u3nka : y9eOHUK ¥ MPAKTUKYM JIJIs aKaJeMHUYECKOTO
OakanmaBpuara/ B.Il. MmraaTeeB. — 2-¢ w3, wucnp. u  Jgom. — Mocksa :
NznarensctBO HOpaiit, 2019. — 415 c. — (Bricmee o6pazoanue). — ISBN 978-5-
534-00405-2.

7.3 Ilepuoauyeckue u3IaHUusA

. Boripocsr aromHo# Hayku u TexHukH. Cepust: MaremMaTideckoe MOJICITMPOBAHNE
(bU3UYECKUX MPOIECCOB [DIEKTPOHHBIN pecypc]|. — Pexxum nocryna:

http://elibrary.ru/contents.asp?titleid=10605 , cBo6GOAHBI. — CTaThsi B UHTEPHETE.

. Bectauk Poccuiickoro yauBepcuteTa npyx0s1 HapoaoB. Cepust Maremaruka.
NudopmaTtuka. Gusnka [DneKTpoHHBIH pecypc]. — Pexxum moctymna:
http://www.iprbookshop.ru/32515.html, cBoGoHBIN. — CTaThsl B MHTEPHETE.

7.4 UHTepHeT-pecypChl
. Hayuno-nonynspHusiii pusnko-mareMatuueckuii )kypHai "KBaHt" [DeKTpOHHBIHM
pecypc]. — Pexxum moctyma: http://kvant.mccme.ru/, cBOOOIHBIA. — CTAThs B

MHTEPHETE.


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

2. SInepuas dusmka [nmeKkTpoHHbBIN pecype]. — Pexum gocrymna:

http://nuclphys.sinp.msu.ru/, cBOOOIHBINA. — CTAThsi B HHTEPHETE.

3. 'onuap, U. U. CtpoenHue u cBOMCTBA aTOMHBIX sI/Iep: y4eOHO-METOINYECKOE TTOCOOue

/ . Y. T'onuap, H. A. XmbipoBa, M. B. Uymnskoa. — Omck: OMI'YIIC, 2020. —

26 c¢.— Tekct: 37eKTpoHHBIN / JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAs CHUCTEMA. —
URL: https://e.lanbook.com/book/165639 — Pexum pocTyma: Ui aBTOPHS.
MOJIb30BaTeIeH.

4. KysuenoB C.M. Kypc ¢msuku c mnpumepamu pemieHust 3amgad. Yacte 1L
['eomeTprueckas ¥ BOJHOBas ONTHKA. DJIEMEHTHl aTOMHOW W sIepHON (DU3UKH.

OcHoBbl (UBUKH 3JEMEHTApHBIX yacTull: yuyeOHoe nocobue / Kysuemnos C.U.. —

Tomck: Tomckuit monurexuudeckui yausepcuret, 2015. — 302 ¢. — ISBN 978-5-
4387-0428-7. — TekcT: 3NEeKTPOHHBIN // DnekTpoHHO-O0MOMuoTeunas cucrema IPR
BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/34672.html — Pexum

JNOCTYIIA: 11 ABTOPU3UP. NI0JIb30BaTEIICH

8 MATEPUAJIbHO-TEXHUYECKOE OBECITEYEHUE
JUCLHUATIIUHBI

Jns mpoBeneHust y4eOHBIX 3aHSATHH JICKIMOHHOTO M CEMHUHAPCKOTO THIIA,
TPYINIOBBIE U WUHJIUBUAYAIbHBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJISI, MPOMEKYTOUHOM
aTTeCTAllM WCIIONB3YIOTCS ydeOHBbIE ayJAWTOPUH, OCHAIICHHBICE OOOPYJOBaHUEM U
TEXHUYECKUMU CPEJICTBAMHU O0YUECHUS.

VYueOHble ayIUTOPUU ISl CAMOCTOSITEIbHOM PaboThl 00YyYarOIIMXCsl OCHAIIICHBI
KOMIIBIOTEPHOW TEXHUKOM C BO3MOXXHOCTBIO MOJKIKOUEHUs K cetu «MHTepHeT» u
obecrieyeHneM JOCTymna B JJICKTPOHHYHO HH()OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEAy
BYy3a.

TTU HUAY MUDU obecrieueH HEOOXOAUMBIM KOMILIEKTOM JIMIIEH3UOHHOTO U
CBOOOHO PacpOCTPaHsIEMOro MPOrpaMMHOI0 00ECIIeUeHUs.

CBemeHusi O Hajau4uM OOOPYJAOBAHHBIX YUYEOHBIX KaOWHETOB, OOBEKTOB IS

MPOBEJICHUS TMPAKTUYECKUX 3aHITUH TMpejcTaBlieHbl Ha oduimansHoM caiite TTU

HUSY MUOU: http://tti-mephi.ru/ttimephi/sveden/objects


http://nuclphys.sinp.msu.ru/
https://e.lanbook.com/book/165639
http://www.iprbookshop.ru/34672.html

