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1 IIEJIM OCBOEHUA YUYEBHOM JUCHUILIAHBI

B npouecce n3yueHus aTOMHOM U siiepHON (MBHKU 3aKIaIbIBAIOTCS OCHOBBI
oOlIEHAayYHOTO (pyH/IaMEHTa, (POPMUPYIOTCS MPEICTABIECHUS O COBPEMEHHOM KapTHHE
MHUpPa, BOCIHUTHIBAIOTCSI OCHOBHBIE TIPHEMBI MO3HABATEIBHON JESATENbHOCTH, 0e3
KOTOpPBIX HE MOXET OOOWTHUCh HU OJIMH CIEIHMAIUCT, B KaKOW Obl 00JIaCTU HayKH,
TEXHHUKH U MIPOU3BOJICTBA OH HU paboTa.

TpynHo HailTH cpeny eCTECTBEHHBIX U TEXHUYECKUX JUCHUIUIMH TaKylo 00JIacTb
3HaHUW, B KOTOPOH MOXHO OBLUIO OBl 00OWTHCH 0e3 yueTra (PU3HMYECKUX OCHOB
BaXKHEWIIMX mpeactaBieHuii. CeroaHss HeT cgepbl YEIOBEYECKOW AESTEIbHOCTH, B
KOTOpOM B TOW WJIM MHOW MEpe HE HCIHOJIb30BAIUCH Obl METOJbl (GU3HKUA U €€
JOCTHKEHHUS.

JloctaTouHast ¢pu3ndeckasi MOArOTOBKA TapaHTUPYeT Oosee rIyOoKoe YCBOCHHE
JAH00BIX 3HAHUM, Pa3BUBAET CIIOCOOHOCTUM K BOCHPHUATUIO HAYYHBIX M TEXHUYECKUX
CBEJACHMH, C KOTOPBIMH TPUXOAUTCS CTAJIKUBAThC B XOJ€ MPAKTUIECCKOU
JIESITEIbHOCTH, TIO3BOJISIET TBOPYECKHM HCMOJIB30BaTh TOT OOUIMPHBIN MaTepual,

KOTOpBII;'I NpcaACTaBIAAIOT COBPECMCHHBIC KOMIIBIOTCPHBIC CCTH.

1.1 Ileau qAMCHMIIMHBI

Henn nucuumiauHbl «ATOMHas W sAepHas (uU3MKa» 3aKIIOYaOTCS B
(GOpMUPOBAHUN Yy CTYJIEHTOB IPEACTABICHUS O COBPEMEHHOM (PU3MUECKOM KapTHHE
MHpa W  HAY4YHOI'O MHUPOBO33pEHMS, 3HAHUM W  YMEHMM  UCIIOJIb30BAHUSA
(GyHIaMEHTAIbHBIX 3aKOHOB, TEOPUI KJIACCUYECKON U COBPEMEHHOUN (DM3HKH, a TaKKe
METOJIOB (PU3MUECKOr0 HCCIEIOBAaHUS KaK OCHOBBI CHCTEMbI MpodeccroHanbHON

JACATCIBHOCTH.

1.2 3agaun TUCHUIIJINHBI

3agaun JUCHUIUIUHBI «ATOMHAs M siiepHast (PU3MKa» COCTOAT B TOM, YTOOBI
PACKpBITh CYIIHOCTh OCHOBHBIX MNPEACTABICHUM, 3aKOHOB, TECOPUM KIACCUYECKOW U
COBPEMEHHOW (DM3UKH B MX BHYTPEHHEM B3aMMOCBSI3M U IIEJIOCTHOCTH, TaK Kak Jis
OyIylIero WHXXEHEpa BaXXHO HE CTOJIbKO OMHMCAHWE IIMPOKOTO Kpyra (PU3HMYECKUX
SIBJICHUM, CKOJBKO YCBOCHHE HepapXvuu (HU3UUYECKUX 3aKOHOB M TOHSATHUM, TPAHUIl UX
MPUMEHUMOCTH, TO03BoJsitoee AP (PEKTUBHO HCIOJIB30BaTh HMX B KOHKPETHBIX

CUTyanusix; (OpMUPOBATh Y CTYJAEHTOB YMEHUS U HABBIKU DPEIICHUS OOOOIIEHHBIX



TUTOBBIX 33J1a4 AUCHUIUIMHBI (TEOPETUUYECKUX U SKCIEPUMEHTAIBHO — MPaKTHUYECKUX
y4eOHBbIX 3a/lay) W3 pa3IuyHbIX oOnacteil (U3MKU KaK OCHOBBI YMEHUSI pellaTh
npodeccuoHanbHble 3a1a4u; GOpPMHUPOBATH y CTYIAEHTOB YMEHHE OLIEHHWBATh CTEMEHb
JIOCTOBEPHOCTH PE3YyJIbTATOB, IMOJYYECHHBIX C IMOMOIIBIO SKCIEPUMEHTAIBHBIX WIH
TEOPETUYECKUX METOJOB MCCIIEIOBAHUS; CIIOCOOCTBOBATH PA3BUTUIO Y CTYJEHTOB
TBOPYECKOTO MBIIIJICHUS, HABBIKOB CAMOCTOSITEIbHON MO3HABATEIBHOMN JIEATEIIbHOCTH,
YMEHUS MOJCIUPOBaTh (PU3MUECKHE CHUTYyalldd C KCIOJIb30BAaHUEM KOMITBIOTEPA;
O3HAKOMHUTH CTYJEHTOB C COBPEMEHHON W3MEpUTEIHHOM ammaparypoid, BhIpabOTaTh
YMEHHUSI U HABBIKU MPOBEJICHUS SKCIIEPUMEHTAIBHBIX HCCIEIOBAHUN U 00pabOTKU MX
pe3ynbTaTOB, YMEHHUS BBIJIETUTh KOHKPETHOE (PU3MUECKOE COACpPKAHUE B MPHUKIIATHBIX

3a/1a4ax OyayIieH CrenuaibHOCTH.

2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII BO
HucnunmHa «AtomHas u  sanaepHas  ¢usuka» (b1.B.OJ1.9) otHOCHTCA K
BapHATUBHOW YacTH, 00s3aTeNbHAs TUCIUIIMHA Y4eOHOTO TUIaHA IO HaIpaBJICHHUIO
MOATOTOBKHU 15.03.05 "KoHCTpYKTOPCKO-TEXHOJIOTUUYECKOE obecrieueHue

MAallTHHOCTPOHUTCIIbHBIX HpOI/IBBOIICTB". I[I/IC]_II/IHJII/IHa yuTaeTcs B 6 CEMCCTPC.

3 KOMIIETEHIIUM CTYJIEHTA, ®OPMUPYEMBIE B PE3YJILTATE
OCBOEHMSI YYEBHOM JUCLUILIMHBI / O’KUJIAEMBIE
PE3VJILTATBHI OBPA3OBAHUS 1 KOMIIETEHIIMY CTYJAEHTA T10
3ABEPLIIEHVH OCBOEHMS ITPOTPAMMBI YYEBHOM M CHUTIJIMHBI

3.1 KomnereHuuy AUCIMIIINHBI

W3ydyeHne MHCHUIUIMHBI «ATOMHas U saepHas (QU3MKa» HANpaBICHO Ha
¢dbopMUpOBaHKE y CTYICHTOB CIEAYIOIUX KOMITETEHITUH:

yHuBepcaibhbIx (YK):

— CniocoOeH OCyIIeCTBIATh MOUCK, KPUTUYECKUM aHAIN3 U CUHTE3 MHPOpPMAIIHH,
NPUMEHSTh CUCTEMHBII TTOJIXO/1 JUIS PEIICHHS TOCTaBICHHBIX 3a1a4 (YK-1)

— CnocobeH ymnpaBisiTh CBOMM BpEMEHEM, BBICTpauBaThb U PEaAM30BbIBATh

TPACKTOPHIO CAMOPA3BUTHS Ha OCHOBE TIPUHIIMIIOB 00pa30BaHUs B TCUCHUE BCEH JKU3HU

(YK-6).



3.2 Ilepeuennb

pe3yabTaToB

€ YKa3aHHeM YPOBHSI X OCBOEHHSA

oOpa3oBaHus,

(GopmMupyemMbIX IMCHUILIUHOM,

B PE3YIbTATC U3YUCHUA JUCHUIIIIMHBI CTYACHT JOJIZKCH:

3HATDb:

— METOIWKH cbopa W 00paboTkM HHGOPMALUM; AaKTyaJdbHbIE POCCHMCKHE H

3apyOeXHbIe HCTOUYHUKH HHpOpManu B cdepe MpoPecCHOHATbHON IesSTEIbHOCTH;

MCTOJ

CHUCTCMHOI'O aHAaJI13a,

— OCHOBHBIE TMpHeMbl 3()(PEKTUBHOTO yNpaBICHHUS COOCTBEHHBIM BPEMEHEM;

OCHOBHBIC

MCTOJUKH

CaAMOKOHTPOJIA,

IMPOTAKCHHUHA BCEH JKU3HU,

yMeTh:

CaMOpa3BUTUA H

CaM006pa3OBaHI/IH Ha

— MPUMEHSATh METOJIMKH TIOUCKa, cOopa u 00pabOTKK MH(POPMAIIUHU; OCYIIECTBIATh

KPUTUYECKUN aHaJIU3 U CUHTE3 HH(POPMALIMH, TOTYYEHHON U3 pa3HbIX UCTOYHHUKOB;

—  3(pdexTuBHO

HCIIOJIB30BAaTh

IJIaHUPOBaTh U

KOHTPOJIMPOBATh COOCTBEHHOE  BpEMS;

MCTOJbI CaMOPECTYJIIIKUN, CaMOPAa3BUTUA U CaMOO6y‘IeHI/I$[;

BJIAJIETh:

— METOJaMH IMOHuCKa, cOopa W 00pabOTKH, KPUTUYECKOIO aHajihu3a U CUHTE3a

nH(pOpMaIK; METOJUKOM CUCTEMHOTO MOX0/1a JIJIsl pEIISHUs MOCTABJICHHBIX 3a/1a4;

— MCTOdaMU

pUOOpETEHUS.

YIIPaBJICHUS

HCIIOJIb30BaHUA u

COOCTBEHHBIM

BPCMCHCM; TCXHOJIOTHUAMUA

O0OHOBJIEHNUS COLMO-KYJIBTYPHBIX U

npoeCCUOHANIBHBIX 3HAHHWH, YMEHHH, M HaBBIKOB, METOJHMKAMU CaMOPa3BUTHA U

caM000pa30BaHMsl B TEUCHUE BCCH )KU3HH.

3.3 BocnurarejabHas padora

Hanpasiienune/ Co3nanme ycaoBuii, | Mcnosb3oBanne BOCHUTATEIbHOIO MOTEHIMAJIA
e o0ecrnevynBaOIINX Y4eOHBIX M CUMILTHH

EcrecTBeHHOHay4HBbIH M 001enpogeccHOHAIBHbINA MOLYJIH
IIpodeccnonanbuoe | - ¢dopmupoBanue | 1.Mcrnonb3oBaHue BOCHUTATENBHOTO IOTEHIIMAA
" TPy/AOBoO€ | TTyOOKOrO0  TMOHUMAHUSA | AMCHUUIUINH €CTECTBEHHOHAYYHOI'O u
BOCIIUTAHHE COIMATBHOM posn | obmenpodecCHOHaTbEHOTO MOYJIS IS

npodeccur, MO3UTUBHOM
U aKTUBHOU YCTaHOBKHU Ha
IIEHHOCTH n30paHHOU
CIENHATBHOCTH,
OTBETCTBEHHOTO

- (opMupoBaHUS TMO3UTHUBHOTO OTHOLICHHUS K
npodeccun nH) eHepa (KOHCTPYKTOpPa, TEXHOJIOTa),
MOHUMAaHHMs €€ COLMAIBHOW 3HAUUMOCTH U POJIU B
oOmecTBe, CTpeMJICHUS  CIIE0BaTb  HOpMaMm
npogeccuoHaIbHON ITHKH MOCPEJICTBOM




OTHOILICHU A K
npo¢ecCuOHATBHON
ACATCIIbHOCTH,

(B14)

pyny

KOHTEKCTHOTO OOYy4YeHUs, PEIICHUsS TPAKTHKO-
OpPUEHTUPOBAHHBIX CUTYAIIMOHHBIX 3aJ1a4.

- (dopMmupoBaHHS yCTOHYMBOIO HHTEpeca K
podeCCUOHABHON JIESITEIBHOCTH, CIIOCOOHOCTH
KPUTUYECKH,  CaAMOCTOSITEJIbHO MBICJIUTb,
MOHMMATh 3HAYMMOCTH Mpodeccur MOoCperICTBOM
OCO3HAaHHOTO  BbIOOpa  TEMAaTUKH  IPOEKTOB,
BBIMIOJIHEHHUs] ~ MPOEKTOB € Hocieayroueit
nyOJIMYHON Tpe3eHTauuell pe3ylbTaToB, B TOM
yycie  OOOCHOBaHMEM  HMX  COLMAJIbHOW U
MPAKTUYECKON 3HAYNMOCTH;

- (hopMHpoOBaHUS HABBHIKOB KOMaHJIHON pabOThI, B
TOM YHCJI€ peaTH3aldUd PaA3IMYHBIX MPOECKTHBIX
poineit (Jauaep, WCHOIHUTENb, AHANUTHUK M TIp.)
MOCPEICTBOM BBITTOJIHEHUSI COBMECTHBIX MTPOEKTOB.
2.Hcnonp30BaHue BOCHHUTATEIBHOTO MOTEHIIHANA
JUCLUTIIINH "OKoHOMUKA 51 YIPAaBIICHHUE
npou3BOACTBOM ', "MIHHOBallMOHHAs 3KOHOMHKA U
TEXHOJOTHYECKOE MpeANPUHUMATEIIBCTBO"
"[IpaBoBeneHue" niis:

- (OpMHUpPOBAaHMS HABBIKOB CHCTEMHOTO BHUICHUS
pOIM M 3HAYMMOCTH BBIOpaHHOH mpodeccun B
COIIMAIbHO-)KOHOMUYECKUX OTHOILICHUSX  Yepe3
KOHTEKCTHOE 00ydeHue

- ¢dopMupoBanue
MICUXOJOTHYECKON
TOTOBHOCTH K
npodeccnoHanbHOM
JeSATeIbHOCTH o
n3bpanHoit  mpodeccun
(B15)

Hcnonb30oBaHne BOCHUTATEIBHOTO IOTEHIMAJA
JUCIHUIUIMH  00IIenpodeccuoOHabHOTO  MOIYJIS
JUISL:

- (opmupoBaHUS YCTOMUMBOrO MHTEpeca K
po(heCCUOHATILHOM JIeATEIIBHOCTH, IOTPEOHOCTH B
JOCTHKEHUU pe3yinbTarta, MOHUMAaHUS
(YHKIMOHATBHBIX ~ OOsI3aHHOCTEW W 3a1ad
u30paHHON TpodecCHOHANBHON  J1eATeIbHOCTH,
9yBCTBa MPO(ECCHOHAILHOW  OTBETCTBEHHOCTH
yepe3 BBIIOJHEHHE YYEeOHBIX, B TOM 4YHCIE
MPAaKTHYECKUX 3aJaHuid, TPEOYIOUINX CTPOTOro
COOJIIOJICHUsI TPaBUJ TEXHUKHU O€30IacHOCTH H
WHCTPYKIIMA 10 pabore ¢ o00OpyJoBaHUEM B
pamkax 1ab0paToOpHOro MPaKTHUKyMa.

HNHTessIekTyaIbHOE
BOCIIUTAHUE

- (dbopMupoBanue
KyJIbTYpPbl ~ YMCTBEHHOI'O
tpyna (B11)

Hcnonp3oBaHne BOCIHTATENBFHOTO —IOTEHIMANA
JUCLUIUIAH T'YMaHHUTapHOTO,
€CTECTBEHHOHAY4YHOTr0, 00IIenpoecCHOHAIBHOIO
u npo¢eCcCHOHATBLHOTO MOJTyJIst JUis
(¢hopMUpOBaHUsI KyJIbTYpbl YMCTBEHHOI'O TpyJa
IIOCPEJCTBOM BOBJIEYEHHS CTYIEHTOB B Y4eOHbIE
HCCIIeIOBAaTEeNIbCKHE 33/1aHUs, KypCOBBIE pabOTHI U

Ap.




4 COAEP)KAHME U CTPYKTYPA JUCIHHHUIIJIMHbBI

O61ua;1 TPYAOCMKOCTb AUCHUIIIIMHBI B 6 CEMECTPE COCTABJIACT 3 3a4eTHHIC CAUHUIIEBI,

108 gacos.
Buner yueOHoit
Texymmun
JESITEIIBHOCTH, BKITIOUAsI ArTecTar
KOHTPOJIb Makc.
CaMOCTOSITEIIbHYIO _—
Paznen = yCIIEBaeMOCT Oaswt 3a
) 3 paboTy CTYAEHTOB U pasziena
yHeOHOI T TPYJIOEMKOCTbH (B yacax) " (Hemens, pasiet
JTUCIIUILIAH (Hemens, b ) *
= |, E®|, BlE = opMma
BI % E éﬁ ] é S %’% dopma)
= sF &85 &
Cemectp 6

1 Paznmen 1 1-3 5 4 5 8 JIP1-3 T1-4 10

2 Paznmen 2 4-7 5 3 5 6 JIP2-6 KP1-7 15

3 Paznen 3 8-12 5 4 5 8 JIP3-10 T2-12 10

4 Paznen 4 13-18 | 5 3 5 5 - KP2-18 15

Htoro 20 | 14 | 20 | 27 50

DK3aMeH 27 50

Htoro 3a cemectp 100

4.1 Conep:xaHue JeKIMM

Paznea 1 KBanToBas onTHuka.

Tema 1.1

TennoBoe H3IydYeHHE M €ro XapakTepucTHUKU. CHEKTpbl TEMIOBOTO

n3nydenusi. 3akonsl Kupxroda, Buna u Credana—bonbimana. [Ipobnemsl uzmydeHus

abcomoTHO uepHoro Tena. KBantoBas rumote3a u ¢opmyna Ilnanka. Ontuueckas

nupometrpus. DOTOHBI. DHEPrus, UMIYJIbC (POTOHA.

JleOeneBa.

KBantoBoe u BOJIHOBOE OOBICHEHHE JaBJICHUA  CBCTA.

KOPIIYCKYJIAPHBIX X1 BOJTHOBBIX CBOMCTB QJICKTPOMArnHuTHOI'O U3JTYHYCHUS.

JaBnenue cBeta. OIBITHI

EnunctBo




Tema 1.2 AtomHuas u snepHas puzuka. DKCIEPUMEHTATHPHOES 000CHOBAHNE OCHOBHBIX
unen kBanToBou Teopuu. OnbiThl Ppanka u ['epra. @otorddext. Idhdexr Komnrona.
JInnenuateie ciekTpol aToMOB. [loctynartsl bopa. [Ipuniun cooTBeTCcTBUS.

Tema 1.3 KopnyckynspHO-BOJIHOBOM Ayanu3M B Mukpomupe. I'mnoresa ne bpous.
Hudpakuust snexkTpoHoB. [lpunnun HeompeneneHHOCTH. BoaHOBBIE CBOMCTBa
MUKpPOYACTHI] U COOTHOILLIEHHE HeonpeneaeHHOCTe. CTaTUCTUUECKUN CMBICI BOJIHOBOM
dbyaknun. KBaHTOBBIC ypaBHEHUS JBUKEHUS.

Paznen 2 YpaBuenus llpenunrepa. Ctpoenue aroma.

Tema 2.1 Bpemennoe u craimonapuoe ypaBHenus Llpenunrepa. Yactuua B
OJTHOMEPHOU MPSAMOYTOJIbHOU siMe. KBaHTOBBIN rapMOHUYECKHUI OCLIMILIATOP.
[IpoxoskieHrne YacTHUIlbl Yepe3 NOTeHIHAIbHBIN Oapbep. TyHHENbHbIN 3P DEKT.

Tema 2.2 ATOM M MOJIEKYJIa BOAOPO/Ia B KBAHTOBOM TEOPUHU.

Tema 2.3  Crtpoenue aroma. YpaBHeHue Illpemunrepa s aTtomMa BOAOPOJA.
BonopoonogoOHbie aTOMbI. DHEPreTUYECKUE YPOBHH.

Tema 2.4 AToM n MOJIEKyJIa BOJOPOAa B KBAaHTOBOM Teopuu. KBanToBbIE uncia. CiuH
anektpoHa. OmnbiTel IllTepHa u I'epnaxa. Iupuna yposueil. I[IpocTpaHcTBEeHHOE
KBAaHTOBAHHE.

Paznen 3 CTpykTypa 3J1eKTPOHHBIX YPOBHEH aTOMOB. JJieMEHTbI KBAHTOBOI
CTATHCTUKH.

Tema 3.1 CTpykTypa 3JE€KTPOHHBIX YPOBHEN B CIOKHBIX aTOMAax.

[Tepuomuueckas cucrema sseMeHToB .M. MenneneeBa. Maraetnam MUKpOYACTHII.
[Ipuaumn [laymnn.

Tema 3.2 MoJiekyna BoJopoa.

HNoHHast 1 KOBAJIEHTHASI CBA3U. DJIEKTPOHHBIE TEPMBI ABYXaTOMHOMN MOJIEKYJIBI.
MonekysipHbIE CIIEKTPHI.

Tema 3.3 DneMeHTbl KBAHTOBOW CTAaTUCTUKH.

da3oBO€ MPOCTPAHCTBO. DJIEeMEHTapHas siueiika. [ ImoTHocTh cocTosinumii. Teopema
Hepncra u ee cnencrsus.

Pa3znen 4 [lonsiTe 0 KBAHTOBOM CTATHCTUKH.

Tema 4.1 OcHOBBI KBaHTOBOM cTaTUCTUKM boze-OuHmreiiHa n ®depmu-/lnupaka.
KBazuuactuupl. Ux onpenesieHre U BUAbL. JJIEKTPOHBI B KpUCTa/UiaX. TemioeMKOCTh

KPUCTAJIIMYECKON PELIETKHU.



Tema 4.2 DnexkTponpoBOAHOCTh MeTauioB. Hocutenn Toka Kak KBa3HMYaCTHIIBI.
DHEpPreTUYeCcKre 30HbI B Kpuctaiuiax. Y poseHb @epmu. [loBepxHocTs @epmu.
Tema 4.3 Metaibl, AURIEKTPUKH W MOJYNPOBOJHUKH B 30HHOW Teopuu. lloHsatue
JBIPOYHOM MpoBoAMMOCTH. COOCTBEHHAs! ¥ PUMECHAS IPOBOIUMOCTb.
Tema 4.4 KBanTOBbIE mNpeACTaBlIeHUS O CBOMCTBax ¢eppoMarHeTukoB. OOMEHHOE
B3aumozeiicteue. Temneparypa Kropu. HamaranunBanue eppomMarHeTHKOB.

4.2 TemaTnuyecKuii NJIaH JJ1a0OPaTOPHBLIX PadoT
1. U3MepeHne neprojia noiaypacnana J0Ar0KUBYIIEro H30ToMa.
2. DKcnepuMeHTallbHas IpoBepka 3akoHa [lyaccona.

3. HCCJ’IGI{OB&HHG ra3opaspsaaHoro CucT4mkKa.

4.3 TemaTnuecKui NJIAH NPAKTHYECKUX padoT

1.KBanToBas onrtuka. TemnoBoe uziayueHrne. JHEPTUsl U UMITYJIbC CBETOBBIX KBAaHTOB.
2.JKcrniepuMeHTalbHOe O00OCHOBAaHHWE OCHOBHBIX HJEH KBAHTOBOW Teopuu. DOTOHBI.
Omnbwitel @panka u ['epria. otorddexrt. Dpdhext Komnrona.
3.Kopmyckynsipo-BostHOBOM  nyanu3Mm. ['umnore3a pae  bpoitns. Hudpakuus
31eKTPOHOB. COOTHOIICHUE HEOMPEACICHHOCTEN. BOIHOBBIE CBOMCTBA MUKPOYACTHIL U
COOTHOIIIEHHE HeompeaeeHHOCTe. CTaTUCTUUECKUN CMBICT BOJTHOBOW (DYHKIIHH.

4. BpemenHoe u cranuoHapHoe ypaBHeHus lllpenunrepa. Yactuma B ogHOMEpPHOMH
npsIMOYTOJIbHOM siMe. [IpoxoskaeHue yacTuilbl Yepe3 MOTEeHIIMaIbHBIN Oaphep.

5.AToM W MoOJeKyia BOJOpojJa B KBaHTOBOW Teopuu. YpaHenue lllpenunrepa s
aToma BoJiopoza. Bonopogononoousie atombl. KBaHTOBBIE YHCIIA.

6.IlonroToBka K KOHTPOJIBHOM paboTe.

7.KontponbHas padora Ne 1.

8.05eMeHThl KBAaHTOBOUM cTaTUCTUKH. Da30BOE MPOCTPAHCTBO. DIIEMEHTApHAsS SYCHKA.
[ImotHOCTE cocrosHui. Teopema HepHcra m ee cinencrBus. llonatne o KBaHTOBOM
cratuctuke boze-OnHiureitna u ®epmu-/upaka.

9.95eKTpOHBI B KpHUCTAIIE. DHEPTEeTUYECKUE 30HBI B KpUCTauiax. YpoBeHb Depmu.
[ToBepxHocTh Oepmu.

10.0OmexkTpoHbl B KpuUcTajuie. SIBleHHe cBepxmpoBoauUMOCTH. DddexT Jlxo3zedcoHa.
KBaHTOBBICE  TIpeACTaBIeHHS O  CBOWCTBaX  (eppoMarHeTukoB.  OOMeHHOE
B3aHUMO/ICHCTBHUE.

11.Temneparypa Kropu. HamaranunBanue peppomMarHeTukos.



12.IToarotoBka K KOHTPOJBHOM padboTe No2.
13.KonTtposbHas padora No 2.
14.PaGora Hajg ommOKamu.

4.4 CamocTosiTe/ibHasi padoTa CTyIeHTOB

1.M3y4yenue neKIMOHHOTO MaTepuana no teme: «TemnoBoe uznmydeHue. I[IpoGiembl
U3My4deHus: abCoJOTHO uepHOro tena. KBantoBas rumote3a u Qopmyna Ilmanka.

@DOTOHBI. DHEPTUS ¥ UMITYJIbC CBETOBBIX KBAHTOBY.
2.IToaroroBka K BBIMOJIHEHUIO JabOpaTOpHOI paboThl Ne 1.
3.Pemenue 3amau mo reme «KBaHTOBAs ONITHUKAY.

4 TlpopaboTka Matepuaia K JjaboparopHoi padbore Nel.
5.IloaroToBka K BHITIOJIHEHHUIO JIabopaTopHOM padote Ne 2.

6.[TogroroBka k KOHTpOdbHON padore Nel. OdopmneHue ordeta K JgabopaTOpHOM

paboter Nel.

7.IlpopaboTka maTepuana kK jadoparopHoit padote No2. CrekTpbl BoJOpOAa U PTYTH.

[ToaroToBka K KOHTpOJIbHOU padoTe Nel.

8.Hp0pa60TKa JICKOMOHHOT'O MaTcpHalia II0 TCMC «BpeMGHHOG H CTAOUMOHAPHOC

ypaBHeHus Lpenunrepay.
9.ITpopaboTka MaTepuana k iaboparopHon padbore Ne3.
10.0dopmienne otuera k JabopaTopHoit padote No2. CrieKTpbl BOJIOPO/Ia U PTYTH.

11.1IpopaGoTka JIEKIIMOHHOrO MaTepuaia 1o Teme: «YacTuua B OJHOMEPHOU

IpsAMOYTOJIbHOM siMe. [IpoxoskaeHne 4acTHIlbl Yepe3 MOTCHIIMATBHBIN 0apbepy.
12.0dopmienune otdera kK JabopaTopHoi padoTe No3.

13.IloaroroBKa K KOHTPOJILHOU padote Nel.

14 TloaroroBka K KOHTPOJILHOU padote Nel.

16.PaboTa Haj omuOKaMu 10 KOHTPOJIbHOM padoTe Nel.

17.1lpopaboTka JIEKIIMOHHOTO MaTepuana Mo TeMe: «ATOM M MOJIeKyJa BOJOpoja B

KBAHTOBOU TEOPUMY.

18.TloaroroBka k maboparopHoit padore Ne4. TerioBoe u3nydeHue.



19.lpopaGoTka JEKIMOHHOTO MaTepwalia Mo TeMme: «DJIEMEHThl KBaHTOBOU

CTaTUCTUKI.
21.Pemenue ¢pu3nuecKkux 3aaad Mo TemMe: «JIeMEHTbl KBAHTOBOW CTaTUCTUKI.
23.IloaroToBKa K KOHTPOJIBHOU padoTe Ne2.

24.Hp0pa60TKa JICKOIMOHHOT'O MaTCpHraja I10 TCMC: «IloHsiTHE O KBAHTOBOM CTAaTUCTHUKE

boze-Oinmreiina u @epmu-/lupaka. Ksazuuactuupl. X onpenenenue u BUAbD).
25.IIpopaboTka JEKIIMOHHOTO MaTepuasa 1o Teme: « JJIEKTPOHBI B KPUCTAJLIE).
26.[loaroToBKa K KOHTPOJIbHOM padoTe Ne2.

27.Pabota Haj ommOKaMu KOHTPOJIBHOU paboThl No2.

5 OBPA3ZOBATEJIBHBIE TEXHOJIOI'THU

B cooTBeTCTBUU C KOMIETEHTHOCTHBIM MOJXOJOM BBITYCKHUK By3a JOJDKEH HE

npocto o0JazaTh ONPENEICHHOW CyMMOM 3HAaHMM, a yMETh TMpPU TOMOIIM 3THUX
3HaHUW pelIaTh KOHKPETHBIC 3aJa4l TIPOU3BOJICTBA.
YuuteiBas tpeboBanuss OC HUAY MUDU no nanpabienuio moarotoBku 15.03.05
"KOHCTPpYKTOPCKO-TEXHOJIOTHYECKOE obecricueHue MAaIIMHOCTPOUTEIIbHBIX
MPOU3BOJICTB" M peasin3alidsi KOMIIETEHTHOCTHOTO MOAX0/a JOJDKHA MPeaycMaTpUBaTh
UCITIOJIb30BAHUE B YUEOHOM TIPOIIECCE AKTUBHBIX M MHTEPAKTUBHBIX (POPM MPOBEACHUS
3aHATHIL B COYETAaHMM C BHEAYAUTOPHOM paboToi ¢ 1enablo (HOPMUPOBAHUS H
pa3BUTHs MPOGECCUOHATBHBIX HABBIKOB OOYUYarOIIMXCS.

JIeKIMOHHBIE 3aHATHUS TPOBOASATCS B CHEIUATM3UPOBAHHOM ayJAUTOPUH C
MPUMEHEHUEM MYJIbTUMEIUUHOTO OOOpYJAOBaHUSA B BUJIE YUYEOHOM Mpe3eHTAIMH.
VYyebHble MaTepuaibl MPEAbIBISIOTCS CTYICHTAM [IJIsi O3HAKOMJICHUS M WM3y4YCHUS,
OCHOBHBIE =~ MOMEHTHI JICKIIMOHHBIX 3aHSATUA KOHCHEKTHUPYIOTCA. OTIENbHbIE TEMbl
npeiaratoTcs JUisi  CaMOCTOSITEIBHOTO M3YYEHUS C 00S3aTEeNIbHBIM COCTABJICHUEM U
KOHTPOJIEM KOHCIEKTA.

[TpakTHyeckue 3aHATHS MPOBOJATCS TAKXKe C MPUMEHEHUEM MYJIbTUMEIUMHOTO
000OpyZI0BaHUsI C Pa300pPOM THIOBBIX PEIICHUN 3a/ady MO0 MEXaHUKE, MOJIEKYJSIPHO-
KUHETUYECKOW Teopuel ¢ BblAauel yueOHbIX MATEPHATIOB CTYACHTAM.

JlaGopatopHble pabOThl TPOBOAATCA B Jjaboparopuu oOmed ¢Gu3uku, Ha

71ab0opaTOpPHBIX YCTAaHOBKAxX, Opuragon CTyaeHToB u3 4-5 uenoBek. Bece maboparopHbie



paboTHl BBIMOJHAIOTCS (POHTANBHO. 3a 2-3 AHS 10 MPOBEACHUS Ja0OPAaTOPHBIX paboT
CTYAEHTAM BBIJACTCS MX OMHMCAHME JUIsI U3y4YEHUs, Iepe]] HauajaoM paboT IPOBOAUTCS
TECTUPOBAHUE CTYJEHTOB JUIsl IPOBEPKH UX FOTOBHOCTHU K BBIIIOJIHEHUIO JJAOOPATOPHBIX
pabor.

Texyuuil KOHTPOJIb 3HAHUN CTYACHTOB 10 OTJEIBHBIM pa3/ielaM U B LEJIOM IO
JTUCIUIUIMHE TPOBOAUTCS B (DOPME KOMIBIOTEPHOTO HJIM OYMa)XHOTO TECTUPOBAHUS, a
TaKk)K€ BBIIIOJIHEHUEM CaMOCTOATEIBHBIX pabOT MO pemieHuo (U3HUECKUX 3ajaad,

(1)I/ISI/I‘{CCKI/IX JUKTAHTOB.

6 OHEHOYHBIE CPEACTBA JJIs1 TEKYIEI'O KOHTPOJIA
YCHEBAEMOCTH, NPOMEXYTOUYHOM ATTECTAIIMU 11O UTOT'AM
OCBOEHUA JUCHUIIVIMHBI 1 YYEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSTEJBHOU PABOTHI CTYJEHTOB

Hepequb OLCHOYHBIX CPEACTB, HCITOJ/IB3YEMBIX IJIs TeKymeii aTrecranumu

HaumeHoBaHue IIpencrasienue
Kparkas xapakTrepucTuka oueH04HOro
Kox OLICHOYHOI'0 cpercTBa OLICHOYHOI'0
cpeacTBa P cpeacTsa B ¢onae
6 cemecTp

Cucrema CTaHAApTU3UPOBAHHBIX 3a,I[aHPII>i,

T1 | Tect Nel
MI03BOJISIIOIIAs. aBTOMATU3UPOBATh poueaypy | ®oHJ TECTOBBIX
T2 | Teer No2 W3MEpPEHHS YPOBHS 3HAHUW U YMEHHI 3aaHui
B oOyuaromerocs
KonTtponsHas pabora . Komrmiekr
KP1 CpencTBo npoBepKU YMEHUN IPUMEHSATh
Nel KOHTPOJIBHBIX
IIOJIy4YE€HHBIE 3HaHMsI IS PELICHU 3a/1a4 -
KonTtponsHas pabora 3aJlaHuil 1o
KP2 OITPEIEIICHHOTO TUIIA IO TEME WJIN Pa3AeIy
Ne2 BApUAHTaM
1P1 JIaboparopHas
padora Nel Cpenctsa mpoBe €HUU U HaBBIKO
TBa MPOBEPKU HUW 1 HaBBIKOB
JIaGoparopHas pesl DOBEPKH yM Meroauueckoe
JIP2 IIPUMEHEHUS] HAa IPAKTUKE TEOPETUIECKUX
pabota No2 SHAHM PYKOBOJICTBO
1P3 JIaboparopHas
pabota Ne3

PaciunpoBKa KOMIIETEHUMA Yepe3 IVIAaHMpYyeMble pe3y/ibTaThl 00y4eHus:

CBs13b MKy (POPMUPYEMBIMHU KOMITETCHIIMSIMU U TUTAHUPYEMBIMH Pe3yJIbTaTaMU
oOy4YeHHs TPEJICTABIICHA B CIEAYIONIEH TaOJInIIe:

IIpoexTHpyeMble pe3yabTaThl 0CBOCHHUS IUCHMIJIUHBI
P Py pesy CpencrBa ¥ TeXHOJIOTHH

Kon U MHAUKATOPbI (POPMHUPOBAHUSA KOMIIETEHINH OLCHKH
3uatb (3) Ymers (V) Baaners (B) t
YK-1 3-VK-1 V-VK-1 B-YK-1 JIP1, JIP2, KP1,D

VK-6 3-YK-6 Y-YK-6 B-VK-1 JIP1, JIP3,T2, KP2,5




Jtanbl (OPMUPOBAHUS KOMIIETECHIIHIA

Bunre! arrectanimn
Komet 3nannus, . | Atrecran | IIpomexy
Paznen TeMbl 3aHATHI ymenns | Texymui us TOYHAs
KOMHevTe u KOHTPOJb — paszena —
HIIUKU HaBBIKU Heens Heens arrecragu
s
6 cemecTp
KBanToBas ontuka.
Tema 1.1 TemnnoBoe
U3JIy4€HHUE U €TO 3-VK-1
XapakTepUCTUKHU.. Tema 3-VK-6
1.2 AtomHas u simepHas
usmka. yK-1 | Y-YK1
Paznen 1 DKCTIepUMEHTATBHOE VK-6 Y-YK-6 JIP1-3 Ti-4
000CHOBaHHE OCHOBHBIX B-VK-1
U7 KBAHTOBOU TCOPHH. B-YK-6
Tema 1.3
KopnyckyisapHo-
BOJIHOBOM JTyaJIu3M B
MHUKPOMHUPE
YpaBHeHUs
[lIpenunrepa. Ctpoenue
aToma.
Tema 2.1 Bpemennoe u
CTalMOHApHOE 3-VK-1
ypaBHenus llpenunrepa. VI
Tema 2.2 Atom u 3-YK-6
MOJIEKYJIa BOZOPOIA B yK-1 | Y-YK-1
Pasnen 2. | | oo dBoii Te OpHIL. VK-6 V-VYK-6 JIP2-6 KP1-7 | Ox3ameH
Tema 2.3 Crpoenue B-VK-1
aroMa. YpaBHEHUE B-YK-6
[IIpenuHrepa s atoma
Bozjopoza. Tema 2.4
ATOM U MOJIEKyJIa
BOJIOPO/Ia B KBAHTOBOM
teopun. KBaHTOBBIE
qHCIaA..
CTpyKTypa 2JIEKTPOHHBIX
YPOBHEW aTOMOB.
DJIeMEHTHI KBAaHTOBOU 3-VK-1
CTaTUCTHUKH.
Tema 3.1 Ctpykrypa 3-VK-6
5JIEKTPOHHBIX YPOBHEH B yK-1 | Y-YK1
Paspen3. | oo HEIX aTOMAX. VK-6 V-VK-6 JIP3-10 T2-12
[lepunonnueckas cucrema B-VK-1
anemenToB J[.1. B-YVK-6
Menneneesa. Tema 3.2
Monekyna Bogopoa.
Tema 3.3 DneMeHTbI
KBAaHTOBOW CTaTUCTHUKH.




IToHATHE O KBAHTOBOM

CTATUCTHKH.
Tema 4.1 OcHoBBI
KBAHTOBOM CTaTHUCTUKH. 3-VK-1
gJeIhe/[zTiznpOBoz[HOCTb 3-YK-6
METaJLIOB. VK-1 | Y-YK-
Pasnend. | mova 43 Merauisl, VK-6 Y-VK-6 B Kp2-18
JIUDJIEKTPUKH B-YK-1
MOJIYITPOBOIHUKH B B-YK-6
30HHOU TEOPHH.
Tema 4.4 KBaHTOoBBIE
NpEeCTaBICHUS O
CBOMCTBAX
(dbeppoMarHeTHKOB.
IIkana oueHkn 00pa3oBaTeIbHBIX JOCTUKEHUI
Bun Makec.
Kon | ouenounoro Kpurepuu bann | Gami— muH.
Cpe/cTBa Oayn
BBICTaBJIACTCA CTYHEHTY, ecin 90-100% TtecToBBIX 5
BOIIPOCOB BBHITIOJHEHO MPABHIBLHO
BBICTaBJISIETCA CTYACHTY, eciu 80-89% TecToBbIX 3a7a4 4
BBITIOJIHEHO MTPABUIIHBHO
T1 TecroBoe BBICTABJIETCS CTYIEHTY, eciii 60-79% TecTOBbIX 3a/1a4 3 5_3
3aganue Nel | BBINOJIHEHO PAaBUIIBHO
IIpU OTBETE CTy/I€HTa MeHee, yeM Ha 60% BoIpocoB
TECTOBOE 33aJJaHHE HE 3aUUTHIBACTCA U Y CTY/IEHTa <3
o0pasyeTcs AONT, KOTOPBIN JT0JDKEH OBITh 3aKPHIT B
TEYEHUE CEMECTpa UJIM Ha 3a4E€THOU HeJene
BBICTaBJIAETCA CTYHEHTY, eciu 90-100% TecToBBIX 5
BOIPOCOB BBIITOJIHEHO NMPABUIBHO
BBICTABJIETCS CTYIEHTY, eciini 80-89% TecTOBbIX 3a/1a4 4
BBINOJIHEHO PABUJIBHO
T2 TectoBoe BBICTaBJISIETCA CTYACHTY, eciu 60-79% TecToBbIX 3a7a4 3 5_3
3aganue Ne2 | BBINOJIHEHO NPAaBUJIBHO
IIpU OTBETE CTy/I€HTa MeHee, yeM Ha 60% BompocoB
TECTOBOE 33aJJaHHE HE 3aUUTHIBACTCS U Y CTY/IEHTa <3
o0pasyeTcs AT, KOTOPBIN JI0JDKEH OBITh 3aKPHIT B
TEYEeHUE CeMECTpa UJIM Ha 3a4eTHOU HeJene
BBICTaBJISIETCS CTY/ICHTY, €CITH BCE TSTh 3a/1a4 PEeIICHBI 10
BEPHO
BBICTABJISIETCS] CTY/ICHTY, €CIIH YEThIPE 3a/1a4M PEeIICHBI
BEPHO, a OJIHA 33/]]a4a He PelleHa WIN PelIeHne 9-8
COJICPKUT OIUOKH
KP1 | KomrpomsHas BBICTaBJISIETCSI CTY/ICHTY, €CIIH TPH 3a]1a4d PEIICHEI
paGora Nel BEPHO, a JIB€ 33/1a4M HE PEILIEHBI WU PELICHUS 7 10-6
coJiepKaT ONTUOKH
BBICTABJISIETCS CTY/IEHTY, €CIIH JIBE 3a/1a4M PELICHbI
BEPHO, 1 XOTsI OBI OJTHA 3a]1a4a M3 TPEX OCTABIIHXCSI 6
pelieHa ¢ He3HAYUTEIbHBIMU HeJJ0YeTaMHt
BBICTABJISIETCS] CTY/ICHTY, BO BCEX OCTAIBHBIX CITydasix <6
BBICTABJISIETCS CTY/ICHTY, €CIIM BCE IATh 3a/1a4 PelieHbI
10
KP2 | KoHTposibHas | BEpHO 10-6




pabota Ne2 BBICTABIISIETCS CTYIEHTY, €CIIU YEThIPE 3a1a4U PELICHbI
BEpHO, a OJ[HA 3aJ]a4ya HE pelIeHa WIH perecHue 9-8
COJICPKUT OITUOKHU

BBICTABJIACTCA CTYACHTY, CCJIM TPU 3aJa4U PCUICHBI
BEPHO, a JIBE 33J[a4l HE PEUICHBI HJIH PEIICHHSI 7
COJIEpIKaT OITMOKHU

BBICTABJISIETCS] CTY/ICHTY, €CJIM JIBE 3a/1a4H PEUICHBI
BEpHO, U XOTs ObI O[HA 3a/1a4a U3 TPEX OCTABIIUXCS 6
peleHa ¢ He3HAYUTEIbHBIMU HEJI0YeTaMuU

BCE pacyeThl MPOU3BEICHBI BEPHO, IPUCYTCTBYIOT
HY)KHBIC CXEMbI M PUCYHKH, YKa3aHbI KJIFOUYCBbIC
(hopMyIIbI, MPaBUIIBHO CIETIAH BBIBOJ, paboTa
oopmMiieHa aKKypaTHO,

BCE€ PacyeThl IPOU3BEICHBI BEPHO, TPUCYTCTBYIOT
HY)KHBIC CXEMbI M PUCYHKH, YKa3aHbI KJIFOUYCBbIC
(hopMyIIbI, caeNIaH OMMOOYHBIN BEIBOI, paboTa
oopmMIIeHa aKKypaTHO;

JIaboparopHa

P s paboTta

pabota ohopmiieHa HEOPEIKHO, PUCYHKH U CXEMBI HE 5-3
OTPaXKAIOT CYTH MPOUCXOJISIINX SBICHHIA, JINOO BOOOIIIE
OTCYTCTBYIOT, HO IIPU 3TOM BCC PACUCThI IPOU3BCACHBI
BEPHO, YKa3aHbl KJIFOYEBbIC (DOPMYJIbI, IPABUIBHO

clieNiaH BBIBOJ;

HY)KHBIE ()OPMYIIBI YKa3aHHBI, HO PacyeT MPOHU3BeIeH
HE NPaBUJIBHO, BBIBOJ M PUCYHKHU JIHOO OTCYTCTBYIOT, <3
100 HE BEPHBI.

BBICTABJIACTCS CTYJEHTY IIPH NIPAaBUIILHO HAIIMCAHHOM
OuseTe U MpH OTBETE Ha BCE JIOTIOIHUTEIBHBIE BOTIPOCHI
10 KypCy C HE3HAUUTEIbHBIMUA HETOYHOCTSAMHU, KOTOPbIE
CTY/ICHT JIOJKEH YCTPaHUTh B Iporecce Oecenl ¢
IIpenojaBaTesieM, B paMKax KOTOPOH OH
J€MOHCTPUPYET yri1yOJeHHOe TOHUMaHUE NpeaMeTa u
BJIa/ICHUE KIIIOUEBBIMU 3HAHUSIMH, YMEHUSAMHU U
HaBbIKaMU, PEAYCMOTPEHHBIMH JTAHHOW JUCLMILTUHON

40-50

BBICTABIISICTCS CTYJICHTY NP MPABHJIBHO HAIIMCAHHOM
Oniere U IPH OTBETE HA YAaCTh JIOTIOJTHUTEIBHBIX
BOIIPOCOB TI0 KypPCY C IEMOHCTpAIuii 6a30BbIX 3HaHWH, | 35-39
D | Dk3ameH YMEHHI ¥ HaBBIKOB, IPETYCMOTPEHHBIX JaHHON
JTUCIUILINHON

BBICTABJISIETCSl CTY/ICHTY IIPH HAITMCAaHHBIX OTBETaX Ha 50-30
BONPOCHI OmiieTa (AonmycKaeTcs cosepkanue Hekotopbix | 30-34
HETOYHOCTEN) U IEMOHCTpaIK 0a30BbIX 3HAHUH,
YMEHUH 1 HAaBBIKOB MO JAHHOM JUCLUIUINHE

€CJIKM CTYACHT HE HAIMCaJl OTBET XOTA OBl Ha OJIMH U3
BOITPOCOB OmiieTa ¥ HE MOXKET OTBETUTH Ha
JAOIIOJIHUTCIIBHBIC KOMIICTCHTHOCTHO—
OPHUCHTHPOBAHHBIC BOIIPOCHI

<30

HToroBas oreHka MnpeacTaBisieT co0oi cymmy 0ajioB, 3apabOTaHHBIX CTYACHTOM
IpU BBINOJHEHUH 33JaHUA B paMKax TEKYIIEro M IMPOMEXKYTOYHOIO KOHTPOJIS U




BBICTABJISIETCS. B COOTBETCTBUU C lloynokeHHeM O KpeIUTHO-MOJYJIbHON CHUCTEME B
COOTBETCTBHHU CO CIEAYIOLIEH IIKAJIOU:

OreHka 1o 5-0annpHOMIIKAIE Cymma 0ajuToB 3a pa3ieisl Ouenka ECTS
5 — «OTITUYHO» 90-100 A
85-89 B
4 — «xopomo» 75-84 C
70-74
D
3 — «yZAOBJIETBOPUTEIILHO 65-69
60-64 E
2 — KHEYJIOBJICTBOPUTEIIHLHOY Hwxe 60 F

PacmmdpoBka ypoBHS 3HaHWH, COOTBETCTBYIOIIETO TOIYYCHHBIM OaljiaM, TacTCsl B
Ta0HIIe YKa3aHHOUN HIDKE

Ounenka no S-6a/uIbHOM Cymma
mkaJje — onenka no ECTS | 0ay10B 3a TpeGoBaHusi K 3HAHUSIM HA YCTHOM 3a4éTe
pa3ienbl
O1eHKa «OTJIMYHOY BBICTABIISIETCS CTY/ICHTY, €CIIH OH
OO rIyOOKO M MPOYHO YCBOWII IPOTPaMMHBIN MaTepHall,
- 90 = 100 | MICUCPIBIBAIOLIE, IOCIE/IOBATENLHO, YETKO H JIOTHICCKH
A CTPOHHO €TO U3NAracT, YMEeT TECHO YBSA3BIBATH TCOPHIO ¢
MPAKTUKOH, UCIIOJIB3YET B OTBETE MaTepHall
MOHOTpaUIECKOM TUTEPATYPHI.
«XOpOmIOoY OquKa «XOPOIIIOY» BBICTABJISCTCS CTYJIECHTY, €CIIH OH
70+ g9 | TBEDIO 3HACT MaTepHall, IPAMOTHO H 110 CYNIECTBY

D C B W3JIaraeT €ro, He J0IYCKas CyIIECTBEHHbIX HETOYHOCTEN
T B OTBETE HA BOIIPOC.

OneHka «yI0BIETBOPUTEIIBHO» BBICTABIIACTCS CTYIEHTY,
€CJIM OH UMEET 3HaHU TOJIbKO OCHOBHOI'O MaTepHaia, HO
- 6069 | HE ycomI €ro JieTasiel, 10IyCKaeT HETOYHOCTH,

ED HEZI0CTaTOuHO MpaBHITBHEIE (GopMyIUPOBKH, HAPYLICHUS
JIOTUYECKOU IOCIIEI0BATEIbHOCTH B U3JI0KECHUU
IIPOrPaMMHOI0 MaTepHuaa.

«YHAOBJICTBOPUTCIIBHO»

OueHKa «HeyA0BIETBOPUTEIBHOY BBICTABIISAETCS
CTYAECHTY, KOTOPBI HE 3HAECT 3HAUUTEIIBHON YaCTH

«HEYIOBIETBOPUTEIBHO MPOrPaMMHOTO MaTepuaa, A0MyCKaeT CyIIeCTBEHHbBIE
— Menee 60 | ommOku. Kak mpaBuiio, olieHKa «HEYIOBIETBOPUTEITHLHOY
F CTaBUTCS CTYyI€HTaM, KOTOPbIE HE MOT'YT MPOJAOKUTH

oOydeHue 6e3 JTOTOTHUTENbHBIX 3aHATHN 110
COOTBETCTBYIOIIEH AUCIUIIIIHHE.

Bomnpocsl k 3xk3aMeny
1.ITpeamert knaccuveckoit pusznku. BemiecTBo u u3nydeHue.
2. BonmHoBble cBolcTBa yactull. [ unoresa JIyn ne bpoiis.
3. BeIpoXXI€HHBIE COCTOSIHHS B KBAHTOBON MEXaHUKE.
4. I'unortesa [1nanka. ®orosnexkrpuueckuit 3pPexr.
5. CnekTpanbHble CBOMCTBA aToMa Bogopoia. O003HaueHHS CIEKTPAIbHBIX TEPMOB.

6. KauectBennsiil ananu3 ypaBaenus lllpenunrepa ayist atoma Bogopoaa.



7. KBaHTOBast TEOpHs ATOMOB IIEJIOYHBIX METAJLIOB.

8. MarHuTHbIi MOMEHT MHOTO3JIEKTPOHHOTO aroMa. MHoxkurelnb Jlanze.

9. MOMEHT UMITyJIbCa B KBAHTOBOW MEXAHUKE.

10. OnepaTtops! puznueckux BenuyuH. OCHOBHBIE MTOCTYNIAThl KBAHTOBOW MEXaHUKH.
11. OpOutanbHbIil 1 COOCTBEHHBIN MAarHUTHBIA MOMEHT 3JIEKTPOHA.

12. OcHOBHBIE MOCTYJIAThl KBAHTOBON MEXAHUKHU.

13. ToHKas CTpyKTypa CIIEKTPaIbHbIX JIUHUU. [ UIIOTE3a ClIMHA AIEKTPOHA.

14. [IpyHUMTO KOPIYCKYJISIPHO-BOJIHOBOI'O Ayajnu3Ma.

15. ITpunuun HeonpeaeneHHocTy Ieli3enoepra.

16. [IpyHIMT TOXKIECTBEHHOCTH OJMHAKOBBIX YaCTHII.

17. IIpyHIMIBI TOCTPOEHUS IEPUOJUYECKON CUCTEMbBI XUMUYECKHUX 3JIEMEHTOB.
18. IIpobsiema nzmepeHus: GU3NUECKUX BEIUYMH B KBAHTOBOW MEXaHUKE.

19. TIpocToii a3 Pext 3eemana.

20. BeipoxaeHHBIE COCTOSIHUS B KBAHTOBOW MeXaHuKe. KpaTHOCTH BBIPOKICHMUS.
21. IIpoxoxieHre YacTUIIhl CKBO3b MOTEHIIUAJIbHBINA Oaphep.

22. CBoiicTBa BOJJHOBOM (QyHKIIHH.

23. Cnoxubiit a3 dekt 3eemana.

24. CoOCTBEHHBIN 1 OpOUTATILHBI MOMEHT UMITYJIbCa B KJIACCUYECKON MEXaHUKE.
02. CoOcTBEeHHBIII MOMEHT UMITYJIbCA DJIEKTPOHA.

26. CrekTpaJibHbIE CBOMCTBA aTOMa BOJIOPOJA COTJIACHO KBAHTOBOW MEXaHUKE.
27. CrnexTpaiibHble cBoiicTBa aToma. O0o61eHHas Gpopmyna banbmepa.

28. CranmonapHoe ypasHenue lllpennnrepa.

29. ToHKas CTPYKTypa CHEKTPAIbHBIX JIMHUH. [ MnoTe3a cruHa.

30. YpaBuenus Llpenunrepa 1ist atoma BOAOpPOAA.

31. ®opmyiia TOHKOW CTPYKTYpPbI CHEKTPAIBHBIX JUHUN aTOMa BOJOPOIA.

32. Yactuna B 0ECKOHEYHO TITyOOKOM MPSMOYTOJIHHON MOTEHIIUATBHOU SIME.

33. Yactune! boze n vactnusl @epmu. [Ipuauun [aymnm.

34. ITpyHIMTI TOXAECTBEHHOCTH OJMHAKOBBIX YacTull. CBOKMCTBA YETHOCTH BOJHOBBIX
GyHKITHA.

35. Dddext 3eemana B ¢1aboM MarHUTHOM TOJIE.

36. Dddext Komnrona. CpoiicTBa (HOTOHOB.

37. Ilpobnema uzmepeHust (GU3MUECKUX BEIMYMH B KBAHTOBOU (PU3HKE.



38 Anepnas moaens atoma. [loctynatel bopa.

7 YAEBHO-METOJIUYECKOE U UTHPOPMALIMOHHOE
OBECIIEYEHME JUCIUITJINHbI

7.1 OcHoBHas JHMTEpaTypa

1. Netnad, A.A.Kypc ¢usuku [Tekcr] : yue6. mocobue s By3oB / A. A. Jlernad, b.
M. fBopckwmii. - 9-e u3a., crep. - M. : Axagemus, 2014. - 719, [1] c. : w1, Tabmn. -
(Bricmiee mpodeccnonanbHoe obOpaszoBanue). - [Ipeam. ykas.: c. 693-713. - ISBN
978-5-4468-0470-2

2. Uponos, N.E. KsanToBas ¢usnka. OCHOBHBIE 3aKOHBI [DIEKTPOHHBIA pecypc]:
yaeOHoe nocooue st By30oB/ UponoB U.E.— DnexkTpoH. TeKcToBbIE TaHHbIe.— M.:
BUHOM. Jlabopatopuss 3uanuii, 2013.— 256 c.— Pexum noctymna:
http://www.iprbookshop.ru/6551. — 5BC «IPRbooks»

3. CasenbeB, U.B.Kypc obmeit pusuku [Tekct]: B 5 1. / U. B. CaBenneB. - 5-¢ usn.,
uctp. - CII6.: Jlans, 2011. - (YueOnuku st By30B. CrieninanbHas aureparypa). T. 1:
Mexanuka: yueObHoe rmocoOue Jij1si CTy/IeHTOB By30B. - 2011. -336¢. - Pexxummoctyna:
http://e.lanbook.com/books/element.php?pll_id=704 - 5BC «Jlaub»

4. CtpykoB, b.A.®usuka [TekcT]: y4eOHMK aJig CTYICHTOB YUYPEXKICHUM BBICIIETO
npod. obpazoanus / b. A. Ctpykos, JI. I'. Antommuna, C. B. TlaBnos; nox pen. b. A.
CrpykoBa. - M.: Akamemus, 2011. - 400 c. - (Beicmiee mnpodeccuoHanbHOE
oOpazoBanue. EcrectBennsie Haykn). - bubmmorp.: c. 392. - ISBN 978-5-7695-6521-
2

5. Tpodpumona, T.NU.Kypc dusuku. 3anaun u pemenus [Tekcr]: yueOHoe mocodbue ais
CTYJIEHTOB BBICIINX YYECOHBIX 3aBEACHHUM, OOYYArONIUXCS 10 TEXHUYCCKUM
HaIpaBJICHUSIM MOJAroTOBKU U cnienuanbHocTsiM / T. U. Tpodumona, A. B. ®upcos. -
5-¢ m3Md., crep. - MockBa: Akagemus, 2012. - 591 c. : un. ; 24 cm. - (Beiciiee
npodeccuoHanbHoe 00pazoBanue). - ISBN 978-5-7695-9467-0 (B niep.)

6. Tpobumona, T. . OcHOBBI pu3uKH. ATOM, aTOMHOE SIJIPO M dJICMEHTapHBIC
YaCTUIIBL: Y4€OHOE TTOCOOME TT0 TEXHUYECKUM HAIPaBICHUSM U crienuanbHOCTsIM / T.
. Tpodumosa. — M. : KnoPyc, 2015 . — 224 c. - ISBN 978-5-406-04102-4 .- Pexum
nocryna: http://www.book.ru/book/916637 - ObC «Jlaub»


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

7.2 lonoiHMTeILHAS JJUTEpaTypa

. Jlanacoepr, I.C.  DnemenTapHsblil yaueOHuK pusuku: Yuebd. mocodue T.
3.Konebanus u Bomubl. OnTHKa. ATOMHAs U siaepHast pu3uka [ DIeKTpOHHBIN
pecypc]: yueOHUK. — DnekTpoH. naH. — M.: ®usmatiut, 2009. — 664 ¢c. — Pexum
nocryna: http://e.lanbook.com/books/element.php?pll 1d=2239 - 3BC «Jlanb»
. Tpodumosna, T.N. Kypc ¢usuku. 3agaun u pemenus [Teker]: yuedHOe mocoodue
JUTSL CTYZICHTOB BBICIIUX YYEOHBIX 3aBEICHUM, 00YUaIOMUXCs TI0 TEXHUYECKUM
HaIpaBJICHUSIM OATOTOBKHU U cnermanbHocTsaM / T. Y. Tpodumosa, A. B. ®dupcos. -
5-e u3n., crep. - MockBa: Akaaemus,

2012. - 591 c. : un. ; 24 cm. - (Beicmiee nmpodeccuonaibroe oobpazoBanue). - ISBN
978-5-7695-9467-0 (B mep.)
. Tpopumona, T.U. ®uzuka B Tabnunax u popmynax [Teker] : yuebd. mocodbue s
CTYJIEHTOB BYy30B, 00Oy4aroniuxcs no TexH. cneunanbHoctsMm / T. Y. Tpodumosna. - 4-
¢ u3l., crep. - MockBa: Axanemust, 2010. - 447 c.: puc., Tabin., rpad. - (Boiciiee
npodeccuonansHoe odpazoBanue). - [Ipeam. ykas.: c. 431-442. - ISBN 978-5-7695-
7036-0
. Munantees, B. Il. AToMHas ¢u3uka : yueOHUK U MPAKTUKYM JIJISl aKaJeMHYE€CKOTO
OakanaBpuata/ B.Il. MumanteeB. — 2-¢ wu3m., wuchop. ©w jgon. — MoOCKBa :
NznarensctBO HOpaiit, 2019. — 415 c. — (Bricmiee o6pazoanue). — ISBN 978-5-
534-00405-2.

7.3 Ilepuoauyeckue U3TaHUs
. Bonnpockr atomHo# Hayky u TexHUKU. Cepust: MaTtemaTtndueckoe MOJAEIUPOBaHUE
(bU3MYECKUX MPOIECCOB [ DNEKTPOHHBIN pecypc]|. — Pexxum nocryna:

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

. Bectauk Poccuiickoro yausepcuteTa npyk061 HapoaoB. Cepus Marematuka.
Nudopmatuka. dusnka [DneKTpoHHBIHN pecypc|. — Pesxxum mocTyma:

http://www.iprbookshop.ru/32515.html, cBoGoaHBIN. — CTaThst B MHTEPHETE.


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

7.4 UnTepHeT-pecypcehl
1. HayyHo-niomymsipHbIii (pu3nko-mMaTeMaTuueckuit xKypHai "KBaHT" [DIeKTpOHHBIHI
pecype]. — Pexxum noctyma: http://kvant.mccme.ru/, cBoOOIHBIH. — CTaThs B
UHTEpHETE.
2. SInepnas uszuka [InekTpoHHbIN pecypc]. — Pexxum qocryna:

http://nuclphys.sinp.msu.ru/, cBOGOIHBINA. — CTaThsI B UHTCPHETE.

3. I'onuap, U. U. Ctpoenue u CBONCTBA aTOMHBIX SA€P: YUEOHO-METOJUUECKOE Tocoome

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

26 c.— Tekct: snexTpoHHBIN // JlaHb : 3MEKTPOHHO-OMONIMOTEUHAs CUCTEMA. —
URL: https://e.lanbook.com/book/165639 — Pexum pocTyma: i aBTOPHS3.
M10JIb30BaTEICH.

4. Kyzuenos C.M. Kypc ¢usukun c npumepamu pemenus 3agad. Yacte 1L
['eomeTpuyeckass W BOJHOBAs ONTHKA. DJIEMEHThl aTOMHOW W sIIEpHON (PU3MKH.

OcHOBBI (DM3UKH 3JIEMEHTApHBIX 4acTull: ydyeOHoe mocobue / Kysnemor C.M.. —

Tomck: Tomckuit monurexuuueckuit yausepeuret, 2015. — 302 ¢. — ISBN 978-5-
4387-0428-7. — TekcT: 2NEeKTPOHHBIN // DnekTpoHHO-O0nbOMMoTeuHas cucrema IPR
BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/34672.ntml — Pexum

JIOCTyIIA: JUIsI aBTOPU3UP. TIOJIb30BaTEIIECH

8 MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
TV CTUTLIAHBI

st mpoBeneHHsT y4€OHBIX 3aHITHH JICKIIMOHHOTO M CEMHUHApPCKOTO THIIA,
TPYIIIOBBIC U WHIUBUIYATBHBIX KOHCYJIbTAIIUN, TEKYIIETO KOHTPOJIS, TPOMEKYTOUHON
aTTECTAIlMM HCIIOJIB3YIOTCS yYeOHBIE ayJUTOPHH, OCHAIEHHBIE O0OpPYIOBAaHWEM U
TEXHUYECKUMU CPEICTBAMU OOyUCHHUS.

VY4eOHble ayIUTOPUM JJIsl CAMOCTOATEIBHON paboThl OOYyYAIOIIMXCS OCHAUICHBI
KOMITBIOTEPHOW TEXHUKOM C BO3MOXHOCTBIO MOJKIOUCHUs K cetn «UHTepHer» u
oOecrieueHUEeM JO0CTyna B DJEKTPOHHYI HH(GOPMAIIMOHHO-00pPAa30BaATEIbHYIO CPEIy
BYy3a.

TTU HUAY MUODU obecrieueH HEOOXOTUMBIM KOMILJIEKTOM JHIIEH3UOHHOTO U

CBOOOJTHO PACIPOCTPAHIEMOTO IPOTPAMMHOTO 00ECTICUEHHSI.


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

CBenmeHuss O HaIMYUU OOOPYJOBaHHBIX YYEOHBIX KaOMHETOB, OOBEKTOB IS
MPOBEJICHUS TPAKTUYECKUX 3aHITHH TIpeJcTaBlieHbl Ha oduuuanbHoM caiite TTU

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



