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1 IIEJIM OCBOEHUA YUYEBHOM JUCHUILIAHBI

B npouecce u3yueHus aToMHON W s/iepHOM (DU3MKU 3aKIIABIBAIOTCS OCHOBBI
oOlIEHAayYHOTO (pyH/IaMEHTa, (POPMUPYIOTCS MPEICTABIECHUS O COBPEMEHHOM KapTHHE
MHUpPa, BOCIHUTHIBAIOTCSI OCHOBHBIE TIPHEMBI MO3HABATEIBHON JESATENbHOCTH, 0e3
KOTOPBIX HE MOXET OOOWTHUCh HU OJIMH CIEUAIUCT, B KakoW Obl 00JacTH HayKH,
TEXHHUKH U ITPOU3BOJICTBA OH HU paboTal.

TpynHo HailTH cpeny eCTECTBEHHBIX U TEXHUYECKUX JUCHUIUIMH TaKylo 00JIacTb
3HaHUW, B KOTOPOH MOXHO OBLUIO OBl 00OWTHCH 0e3 yueTra (PU3HMYECKUX OCHOB
BaXKHEWIIMX mpeacTraBieHuil. CerogHss HeT c(epbl YEIOBEUECKOW JESITENbHOCTH, B
KOTOpOM B TOW WJIM MHOW Mepe HE HCIOIb30BaJIUCh Obl MeTOIbl (DU3UKU U €€
JOCTHKEHHUS.

JloctaTouHast ¢pu3ndeckasi MOArOTOBKA TapaHTUPYeT Oosee rIyOoKoe YCBOCHHE
JAH00BIX 3HAHUM, Pa3BUBAET CIIOCOOHOCTUM K BOCHPHUATUIO HAYYHBIX M TEXHUYECKUX
CBEACHMI, C KOTOPHIMH TMPUXOAUTCA CTAIKUBAThCI B XOJ€ MPAKTHYECKOU
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
(GOpMHUPOBAHUN Yy CTYJEHTOB IPEACTABICHUS O COBPEMEHHOM (PU3MUECKON KapTHHE
MHpa W  HAY4YHOI'O MHUPOBO33pEHMS, 3HAHUM W  YMEHMM  UCIIOJIb30BAHUSA
(GyHIaMEHTAIbHBIX 3aKOHOB, TEOPUI KJIACCUYECKON U COBPEMEHHOUN (DM3HKH, a TaKKe
METOJIOB (DU3MUECKOIO HCCIEIOBAaHUS KaK OCHOBBI CHCTEMbI MPO(eCCHOHATBLHOU

JACATCIBHOCTH.

1.2 3agaun JUCHUILINHBI

3agaun JUCHUIUIUHBI «ATOMHAs M siiepHast (PU3MKa» COCTOAT B TOM, YTOOBI
PACKpBITh CYIIHOCTh OCHOBHBIX MNPEACTABICHUM, 3aKOHOB, TECOPUM KIACCUYECKOW U
COBPEMEHHOW (DM3UKH B MX BHYTPEHHEM B3aMMOCBS3M U IIEJIOCTHOCTH, TaK Kak st
OyIylIero WHXKEHEepa BaXKHO HE CTOJIbKO OMHCAHHUE HIMPOKOTO Kpyra (pU3HMYECKUX
SIBJICHUM, CKOJBKO YCBOCHHE HepapXvuu (HU3UUYECKUX 3aKOHOB M TOHSATHUM, TPAHUIl UX
MPUMEHUMOCTH, TO03BoJsitoee AP (PEKTUBHO HCIOJIB30BaTh HMX B KOHKPETHBIX

CUTyalusix; (OPMHUPOBATH y CTYJECHTOB YMEHHUS U HaBBIKM pEIIEHUS O00O0OIIEHHBIX



TUTOBBIX 3aJ1a4 AUCHUIUIMHBI (TEOPETUYECKUX U SKCIEPUMEHTAIBHO — MPAKTHUUYECKUX
y4eOHBbIX 3a/lay) W3 pa3IuyHbIX oOnacteil (U3MKU KaK OCHOBBI YMEHUSI pellaTh
npodeccuoHanbHble 3a1a4u; GOpPMHUPOBATH y CTYIAEHTOB YMEHHE OLIEHHWBATh CTEMEHb
JIOCTOBEPHOCTH PE3YyJIbTATOB, MOJIYYECHHBIX C MMOMOIIBI0 SKCIEPUMEHTAIBHBIX WIH
TEOPETUYECKUX METOJOB MCCIIEIOBAHUS; CIIOCOOCTBOBATH PA3BUTUIO Y CTYJEHTOB
TBOPYECKOTO MBIIIJICHUS, HABBIKOB CAMOCTOSITEIbHON MO3HABATEIBHOMN JIEATEIIbHOCTH,
YMEHUS MOJEIUPOBaTh (PU3MUECKHE CHUTyaIlldd C HKCIOJIL30BAHUEM KOMIIBIOTEPa,;
O3HAKOMUTH CTYJEHTOB C COBPEMEHHON H3MEpUTENHLHON amnmapaTypoil, BhIpabOTaTh
YMEHHUSI U HABBIKU MPOBEJICHUS SKCIIEPUMEHTAIBHBIX HCCIEIOBAHUN U 00pabOTKU MX
pe3ynbTaTOB, YMEHHUS BBIJIETUTh KOHKPETHOE (PU3MUECKOE COACpPKAHUE B MPHUKIIATHBIX

3a/1a4ax OyayIieH CrenuaibHOCTH.

2 MECTO JUCHUMIIVIMHBI B CTPYKTYPE OOII BO
HucnunnHa «AtomHas u  sanaepHas  ¢usuka» (b1.B.OJ.9) ortHOCHTCA K
BApUATHUBHON 4YacTu, 0Osi3aTelibHas AUCHUIUIMHA Y4EeOHOTO IJIaHA IO HAMNpaBJICHUIO

nonroroBku 12.03.01 «IIpubopoctpoenuey». Jucuuminaa yutaercs B 6 cemectpe.

3 KOMIIETEHIIUM CTYJIEHTA, ®OPMUPYEMBIE B PE3YJILTATE
OCBOEHMSI YYEBHOM JUCLUILIMHBI / O’KUJIAEMBIE
PE3VJILTATBHI OBPA3OBAHUS 1 KOMIIETEHIIMY CTYJAEHTA T10
3ABEPIIEHUY OCBOEHMSI TPOTPAMMBI YYEBHOW I CHUATIIIMHBI

3.1 O0meKyJbTYpHbBIE U PO ecCHOHAIbHbIE KOMIIETEHIINMH

W3ydyeHne AUCUMIUIMHBI «AHAIUTHYECKAs] TEOMETPHSI» HaIpaBjeHO Ha
(bopMHpPOBaHUE Yy CTYJEHTOB CIEIYIOIINX KOMIETEHIIUI:
Ob6menpogdeccnonanbubie komnerenuuu (OIIK):
— CIOCOOEH MPUMEHATh €CTECTBEHHOHAYyYHbIE U OOILIEHMH)KEHEPHBIC 3HAHMS, METObI
MaTEMaTUYeCKOro aHaliu3a U MOJEIUPOBAHUS B HWHKEHEPHOW JIESITEIbHOCTH,
CBSI3AHHOM C NMPOEKTHUPOBAHUEM M KOHCTPYMPOBAHHUEM, TEXHOJIOTUSMH IPOU3BOJICTBA
npruOOPOB U KOMIUIEKCOB Iupokoro Hasnadenus (OITK-1);
YuuBepcajibHble mupposbie komnerennnu (YKIL):
— Cc1ocoO€eH YIpaBJIsATh CBOMM BPEMEHEM, BHICTPAUBAaTh U PEaIU30BBIBATH TPACKTOPHIO

CaMOpPa3BHUTHs HAa OCHOBE MPUHIIMIIOB 00pa3oBaHusl B TeueHue Beel xu3au (YK-6).



3 KOMIIETEHIIUU CTYJAEHTA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUS YYEBHOM JUCIHUATIJIMHBI / O)KUJTAEMBIE
PE3YJBbBTATBI OBPA3OBAHUA U KOMIIETEHIIUU CTYAEHTA 11O
3ABEPIIEHVHX OCBOEHMS TPOT'PAMMBbBI YUEBHOM JJUCHUTLIUHBI

3.1 KOMHeTeHIII/II/I AUCHUIIJIMHBI

I/ISY‘{CHI/IC JUCITHUITIINHBI «ATOoMHasg u AACPHAA (1)I/IBI/IKa» HaIIpaBJICHO Ha

GbopMHUpPOBaHUE Y CTYJEHTOB CJICIYIONTUX KOMIIETCHITUH:

3HATh:
— 3HAaThb METOJAbl MATEeMAaTHYECKOro aHaliu3a M  MOJEIUPOBAHMS;  3HATh
dbyHIaMEHTAIbHBIE 3aKOHBl M TOHATHUS €CTECTBEHHOHAYYHBIX JIUCUUIUIMH; 3HATH
OCHOBHBIE€ TE€HJEHIMU Pa3BUTHUsI TEXHUKU U TEXHOJOTWMU B 001acTH NpUOOPOCTPOCHUS
(3-OI1K-1);

— OCHOBHBIE ITpHEMbI 3(PPEKTUBHOTO YNPaBICHUSI COOCTBEHHBIM BPEMEHEM; OCHOBHBIE
METOJMKH CaMOKOHTPOJISl, CAMOPA3BUTHS M CaMOOOpa3oBaHUs Ha MPOTSIKEHUU BCEH
xu3uu (3-YK-6);

yMeTh:

— yMETh MPUMEHATH METOJbl MAaTeMaTHYECKOrO0 aHaldu3a M MOJEIUPOBAHUS IS
pelIeHns TMPAaKTUYECKUX 3a7ady; YMETb HPUMEHATb METOAbl TEOPETUYECKOTO H
HKCIIEPUMEHTAJILHOTO HCCIAEAOBaHUS [JIsl TMPOEKTUPOBAHUS U KOHCTPYHMPOBAHUS
npuOOPOB U KOMITIEKCOB IMpokoro Haznauenus (Y-OI1K-1);

— 93¢ (}EKTUBHO TJIAHUPOBATh U KOHTPOJUPOBATH COOCTBEHHOE BpEMsi; MCIOJIb30BATh
METO/TIbI CAMOPETYJISAIUHN, caMOpa3BUTHS B caMooOyueHus (Y-YK-6).

BJIAIETh:

— BJIaJIETh HaBbIKAMH MPUMEHEHUS] 3HAHUW MATEMAaTUYECKOTO aHaIN3a B MHKEHEPHOU
NpakTUKEe NpH  MOJACIMPOBAHWM; BJAJETh HAaBbIKAMH NPUMEHEHHS  3HAHUU
€CTECTBEHHOHAYYHbIX AUCHUIUIMH B WHXKEHEPHOW TMPAKTUKE; BIAJAETh HaBbIKAMU
NpUMEHEeHHs OOIICMHKCHEPHBIX 3HAHUI B MH)XKEHEpHO# nestenbHocTH (B-OIMK-1);

— METOJaMH YIpaBJI€HUS COOCTBEHHBIM BPEMEHEM; TEXHOJOTHSMHU MNPUOOpPETEHHUS;

UCIIOJIb30BAaHUSI U OOHOBJIEHHS COLMO-KYJIBTYPHBIX M MPO(PECCHOHATBHBIX 3HAHUMH,



YMEHHM, U HaBBIKOB; METOJAMKAMHU CAMOPA3BUTHUS U caMo0Opa30BaHusl B TEUECHUE BCEH

xu3nu (B-YK-6).

3.3 BocniuraresibHasi padora

Hanpagsiienne/ Co3nanne ycjaoBuii, | Ucnosib30BaHue BOCHUTATEIBHOIO MOTEHIMAIA
HeJIu o0ecreYnBaroIIUX Y4eOHBbIX TUCIUTIIHH

EctecTBeHHOHaYy4YHBIH M 001enpo(ecCHOHAIBLHBII MOLYJIH
IIpodeccnonanbuoe | - dbopmupoBanue | 1.Mcmonp3oBaHNEe BOCIMUTATEIHLHOTO IMOTEHIIHAA
U TPyZAOBoOe | IITyOOKOro  MOHUMAHUSA | AMCLUUIUINH €CTECTBEHHOHAYYHOI'O u
BOCIIUTaHHUE COLIMAJIbHOU ponu | obuenpodeccHOHANTBHOTO MOTYIS IS

npodeccur, IO3UTUBHOU
U aKTUBHOM YCTaHOBKHU Ha
LIEHHOCTH n30paHHON
CIELUAJIbHOCTH,
OTBETCTBEHHOI'O
OTHOILEHUS K
npogeccuoHaIbHON
NEeATEIbHOCTH,

(B14)

pyny

- (opMupoBaHUS TO3UTUBHOI'O OTHOILEHHS K
npodeccun HHKeHepa (KOHCTPYKTOpa, TEXHOJIOra),
IIOHUMAaHUS €€ COLMAIbHON 3HAYMMOCTH U POJIU B
o0miecTBe, CTpPEMJIGHUS  CIEI0BaTh  HOpMam
npogeccuoHaIbHON ITUKH HIOCPEICTBOM
KOHTEKCTHOrO OOy4YeHUs, pELIEHUsI IPaKTUKO-
OPUEHTHUPOBAHHbBIX CUTYallMOHHBIX 3aj1au.

- (opMupoBaHMS yCTOMYMBOIO MHTEpeca K
npogeCCUOHATIBHON AEATENbHOCTH, CIOCOOHOCTH
KPUTHYECKH,  CaAMOCTOSITEIILHO MBICIIUTD,
IOHUMAaTh 3HAYUMOCTh MPO(ECCHH MOCPEICTBOM
OCO3HAaHHOTO  BbIOOpa  TEMaTUKU  IPOEKTOB,
BBIIIOJIHEHUSI ~ TPOEKTOB  C  TOCIEAYIoUIeH
nyOlIMYHOM mpe3eHTanuell pe3yiabTaToB, B TOM
yuciae  OOOCHOBAaHMEM  HX  COLMAIBbHOM M
IPaKTUYECKOH 3HAYUMOCTH;

- (opMUpPOBaHHS HABBHIKOB KOMAaHJIHOW pabOTHI, B
TOM 4YMCJE peau3alMM PA3JIUYHbIX IPOEKTHBIX
poneit (auaep, WCHOJHUTENb, AHATUTHK M IIp.)
IIOCPEACTBOM BBINOJTHEHHSI COBMECTHBIX IIPOEKTOB.
2.Mcnonb30oBaHNe BOCHUTATENBHOTO IOTEHIIMAA
JUCLUILINH "DKOHOMHKa ¥ YyIpaBlIEHUE
npou3BoJicTBOM ", "MIHHOBallMOHHAS YKOHOMHKA U
TEXHOJIOTMYECKOE HpeANpUHIMATENbCTBO
"[IpaBoBenenue" mis:

- (GopMHpOBaHUS HABBIKOB CHCTEMHOT'O BHJIEHUS
poilu M 3HAYUMOCTU BBIOpaHHOH mpodeccun B
COLIMAJIbHO-D)KOHOMHMYECKUX OTHOILEHUSAX  4epe3
KOHTEKCTHOE 00yUueHue

- (dbopMupoBanue
MICUXOJIOTHYECKOI
TOTOBHOCTH K
npodeCcCuoHATBHON
JeSATeTbHOCTH
n30paHHOMN
(B15)

1o
npodeccuun

Hcnonb30BaHWe BOCHHUTATEIHLHOTO — IMOTCHIIMAJIA
JUCIUIUIMH ~ 00IIenpodeccCuOHabHOTO  MOIYJIS
TS

- (dopmupoBaHUS YCTOMYMBOTO WHTEpeca K
npodeccroHaNbHON AeITeIbHOCTH, TOTPEOHOCTH B
JOCTUXKCHUU pe3yiibTara, IIOHUMAaHUs
(YHKIIMOHANBHBIX ~ OO0s3aHHOCTEW W 3a/1a4
n30paHHON MPO(dEeCCHOHATBHON  JeATEIHHOCTH,
9yBCTBa MpPO(EeCCHOHANBHON  OTBETCTBEHHOCTH
4cpe3 BLIMMOJIHCHUC y‘—Ie6HI)IX, B TOM YHCIIC
MPAKTUYECKUX 3aJaHUi, TPEOYIOUUX CTPOTOro
COONTIO/ICHHsI TIPaBHJ TEXHUKH O€30MacHOCTH |
WHCTPYKUMNA 1O pabore ¢ oOopyaoBaHHeM B
paMKax 1ab0paTOPHOTO MPAKTUKyMa.




HHTe/nexkTyajbHoe
BOCIIMTAHHE

- ¢dbopmupoBanue

KYJIbTYpPbI
Tpyza (B11)

YMCTBCHHOTI'O

Hcnonp3oBaHne BOCIHMTATEILHOTO noréHIuajia
JHCIHTUTIH I'YMaHHUTAPHOTO,
€CTECTBEHHOHAYYHOT0, 00IIenpodeccnoHaIbHOTO
u po(heCCHOHATBHOTO MOYJISI Ut
(dbopMHUpOBaHUA KYJIBTYpbl YMCTBEHHOTO TpyJa
IIOCPEJICTBOM BOBJICYCHHS CTY/ACHTOB B y4eOHBIC
HCCIIEI0BATENbCKUE 3aaHus, KypCOBBIE pabOTHI U

Ap.

4 COAEP) KAHUME U CTPYKTYPA JUCHUIIJIMHBI

OO0mast TpyI0eMKOCTh TUCIHMIUIMHEI B 6 CeMEeCTpe COCTaBIsIeT 3 3a4eTHHIC €IUHUIIBI,

108 vacos.
Buasr yueoHoi
Texymmun
NeSATEeTLHOCTH, BKITFOYAs ATTecTar
KOHTpPOJIb Makec.
CaMOCTOSATEIbHYIO -
Paznen = yCIEBAEMOCT Oas 3a
) 3 paboTy CTYACHTOB U paszena
yHebHo#H T TPYJIOEMKOCTbH (B yacax) 1 (Hemens, pasae
JTUCITUTUTHH (Henmens, b ) *
= . Bl B|E © opMma
BI % E SlE &g %’% dopma)
= sF &5 &
CemecTp 6

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

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

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

4 Pasgen 4 13-18 5 3 5 5 - KP2-18 15
Htoro 20 | 14 | 20 | 27 50
DK3aMeH 27 50
Hroro 3a cemectp 100

4.1 Conep:xkanue JIeKIMH

Paznean 1 KBanToBasi onTuka.

Tema 1.1

TenmoBoe W3IydeHHE M €ro XapakTepuCTHUKH. CHEKTpbl TEMIOBOTO

usznydenusi. 3akonsl Kupxroda, Buna u Credana—bonbumana. [Ipobnemsl uzmydeHus




abcomoTHO uepHOoro Ttena. KBanroBas rumore3a u ¢opmyna Ilmanka. OnTuueckas
nupometrpus. PoToHbl. ODHeprus, ummnyibc @oroHa. [laBnenue cBetra. ONBITHI
JlebeneBa. KBaHTOBOE M BOJIHOBOE OOBSICHEHHE JaBJ€HUS CBeTa. EJIMHCTBO
KOPITYCKYJISIPHBIX Y BOJIHOBBIX CBOMCTB JIEKTPOMArHUTHOTO MU3JIYyYEHUS.

Tema 1.2 AtomHas u snepHas (uzuka. DKCEpUMEHTAIbHOE 000CHOBAHNE OCHOBHBIX
uzeit keantoBoit Teopun. OnbiTel @panka u ['epria. Dotorpdext. Dddext Komnrona.
JInnenuarslie criekTpsl atoMoB. [loctynater bopa. [IpuHIMn cooTBeTcTBHS.

Tema 1.3 KopmyckynsipHO-BOJHOBOW Ayain3M B Mukpomupe. ['mnoreza e bpoitns.
Hudpakmuss  snektpoHoB. [lpuHiun HeompeaeneHHocTH. BoaHOBBIE — CcBOICTBa
MHUKPOYACTHI] U COOTHOLLIEHHUE HeonpeieeHHOCTe. CTaTUCTUUECKUI CMBICIT BOJTHOBOM
¢dbynkuuu. KBaHTOBBIE ypaBHEHUS JBUKEHUS.

Paznen 2 YpaBnHenus llpeaunrepa. Crpoenue aroma.

Tema 2.1 BpemenHoe u craniioHapHoe ypaBHenus [lIpenunrepa. Yactuia B
OTHOMEPHOU MPSAMOYTOJIBHOU siMe. KBaHTOBBIN TrapMOHUYECKUIN OCLIMILTATOP.
[IpoxokaeHre yacTUllbl Yepe3 NOTeHIHANbHBIN 0apbep. TyHHEIbHbIN 3D PEKT.

Tema 2.2 ATOM U MOJIEKYJia BOJIOPO/Ia B KBAHTOBOM TEOPHUH.

Tema 2.3  Crpoenune aroma. YpasHenue Illpenunrepa mis aroma BOAOPOAA.
BonoponononoOHbie aTOMbI. DHEPTeTUYECKUE YPOBHH.

Tema 2.4 AtoM u MOJEKyJia BOJOpOAa B KBAaHTOBOUM Teopuu. KBanToBbIe uncia. CuH
anexktpoHa. OmnbiTel IllTepna m I'epnmaxa. Ilupmua ypoHeu. I[IpocTpaHcTBEHHOE
KBAaHTOBAHHUE.

Paznen 3 CTpykTypa 3j1IeKTPOHHBIX YPOBHEH aTOMOB. JJIeMEHTbI KBAHTOBOM
CTATUCTHKH.

Tema 3.1 CTpykTypa 3J€KTPOHHBIX YPOBHEN B CIOKHBIX aTOMax.

[Tepunonnueckas cucrtema snemeHnToB .M. Menneneera. MaruernsmM MUKpOYaCTHIL.
[Tpuanun [1aynm.

Tema 3.2 MouJiekyna Boopoa.

HMoHHast 1 KOBAJIEHTHASI CBA3U. DJIEKTPOHHBIE TEPMBI ABYXaTOMHON MOJIEKYJIBI.
MonexkynspHble CIEKTPHI.

Tema 3.3 D1eMEHTHI KBAHTOBOW CTATUCTUKH.

da30Bo€ MPOCTPAHCTBO. DiIeMeHTapHas fauerka. [[noTtHocTh cocTostHui. Teopema

Hepucra u ee cnencrsus.



Pa3nen 4 IlonsiTue 0 KBAHTOBOM CTATHCTHKH.
Tema 4.1 OcHOBBI KBaHTOBOW cTaTUCTHKHM boze-DitHmTelina u Pepmu-/lupaxa.
KBasuuactuupl. Ux onpenesneHre U BUAbL. JIEKTPOHBI B KpUCTaUIaX. TemiIoeMKOCTh
KPUCTAUINYECKOU PEIIETKH.
Tema 4.2 DnexktponpoBOAHOCTH MeTauioB. Hocutenn Toka Kak KBa3HMYaCTHIIBI.
DHepreTuuecKue 30Hbl B Kpuctaiuiax. Y poseHb @epmu. [loBepxHocts Oepmu.
Tema 4.3 Meramibl, JOUANEKTPUKUA U TMOJIYHNPOBOJHHUKU B 30HHOW Teopuu. llonsTue
JTBIPOYHON MTPOBOAUMOCTH. COOCTBEHHAs! M PUMECHAs MPOBOAUMOCTb.
Tema 4.4 KBaHTOBBIC TpeaCTaBICHUS O CBOMCTBax ¢eppoMarHeTukoB. OOMeHHOE
B3aumozeiicteue. Temneparypa Kropu. HamarunuuBanue ¢peppomMarHeTUKOB.

4.2 TemaTuuyecKuii MJiaH JJ1aG0paTOPHBIX padoT
1. U3mepenne nepuoa moaypacnaaa J0JAroKUBYIIEro U30ToIa.
2. DKcriepuMeHTanbHas IpoBepka 3akoHa [lyaccona.

3. UccnenoBanue razopa3psaaHOTrO CUCTUHKA.

4.3 TemaTnuyeckuii IVIaH NPAKTHYECKUX PadoT

1.KBanToBas onrtuka. TemmoBoe u3inyyeHue. DHEPIrusl U UMITYJIbC CBETOBBIX KBAHTOB.
2.JKcrepuMeHTaIbHOe O0OOCHOBAaHME OCHOBHBIX HJEH KBaHTOBOW TeopuUH. (DOTOHBI.
Omneitel @panka u ['epua. otoapdexr. Ipdhext Komnrona.
3.Kopmyckynsipo-BoiHOBOM ~ nyanu3m. ['umoresa ge  bpoitrs. Hudpakums
71eKTpoHOB. COOTHOIIICHUE HEONpeeIeHHOCTENH. BOJHOBBIE CBOMCTBA MUKPOYACTHIL U
COOTHOILIEHHE HeonpeaeaeHHOCTe. CTaTUCTUUECKUI CMBICT BOJTHOBOW (DYHKIIMH.
4.Bpemennoe u cranmoHapHoe ypaHeHusi lllpemunrepa. Yactuma B ogHOMEpHOM
npsAMOYToJIbHOM siMe. [IpoxokaeHue yacTuilbl Yepe3 NOTEHIHAIbHBIN Oapbep.

5.AToM M MoOJeKyJa BOAOpOJa B KBaHTOBOW Teopuu. YpaBHenue lllpemunrepa s
aToma Bosiopoza. Bonopogononoousie atombl. KBaHTOBBIE YHCIA.

6.IToaroroBka K KOHTPOJIBHOU padoTe.

7.Kontponbnas pabora Ne 1.

8.05eMeHThl KBaHTOBOM cTaTUCTUKH. Da30BOE MPOCTPAHCTBO. DIIEMEHTApHAS sYCHKa.
[notHOoCTh coctosinnii. Teopema HepHcra u ee cieactBud. lloHsTHE O KBaHTOBOM
cratuctuke boze-DiiHmireiina u ®epmu-/lupaxa.

9.05eKTpoHBI B KpHUCTaJIE. DHEPreTUYeCKUe 30Hbl B KpUcCTauiax. YpoBeHb Depmu.

[ToBepxHocTh Oepmu.



10.9nexTponsl B kpucTtawie. SIBneHuwe cBepxmpoBoaumoctu. Dddekt JIxo3zedcona.
KBanToBeie  mpencraBieHus O  cBoMcTBax  (peppomarHeTukoB.  OOMeHHOE
B3aUMOJIENCTBHE.

11.Temneparypa Kropu. HamarununBanve ¢peppoMarHeTHKOB.

12 .TloaroroBka K KOHTpOJIbHOM padoTe No2.

13.KonTponsHas padota Ne 2.

14.PaboTa Haj ONTUOKAMHU.

4.4 CamocTosiTe/ibHasi padoTa CTyJIeHTOB

1.N3yuenne neKIMoHHOTO Mmatepuaia no teme: «TemnoBoe uznydenue. [IpoGiemsl
U3NydeHus: aOCoOJIOTHO uepHoro Tena. KBantoBas rumore3a u (opmyna Ilianka.

®OTOHBI. DHEPrUsl U UMITYJIbC CBETOBBIX KBAHTOBY.
2.IToaroroBka K BBIMOJTHEHUIO JabopaTOpHOI paboThl Ne 1.
3.Pemenue 3ana4 no reme «KBaHTOBast ONTUKAY.

4 IlpopabGoTka Marepuana K JjadboparopHoi padore Nel.
5.IloaroToBka K BHIIOJIHEHUIO JJabopaTopHOi padote No 2.

6.ITogroroBka k KOHTpOJbHON pabore Nel. OdopmieHue ordyeta K JabOpaTOpHOM

paboThl Nel.

7.IIpopaboTka matepuana k jgabopatopHoit padote Ne2. CrekTpbl Bogopoaa U PTYTH.

[ToaroToBka K KOHTpOJIbHOU padoTe Nel.

8.IlpopaboTka JEKIIMOHHOTO MaTepuayia Mo TeMe «BpeMeHHoe W CTaluMoHapHOe

ypaBHeHus lpenunrepa.
9.IIpopaboTka MaTepuana K laboparoproi padore Ne3.
10.0dopmienune otuera k 1abopaTtopHoit padote No2. CrieKTpbl BOJOPO/Ia U PTYTH.

11.TlpopaGoTka JIEKITMOHHOTO MaTepuaia 1o Teme: «YacTuia B OJHOMEPHOU

PSAMOYTOJIbHOH siMe. [IpoxorkneHne 4acTHIlbl Yepe3 MOTEHIINATLHBIN Oaphepy.
12.0¢dopmnenue oTyeTa k 1aboparopHoii padore Ne3.
13.TToaroToBKa K KOHTPOJILHOM padoTre Nel.

14.TloaroToBKa K KOHTPOJILHOM padote Nel.



16.Pabora Haj ommOKaMu 1Mo KOHTPOJIbHOM padote Nel.

17.1IpopaGoTka JIEKIIMOHHOTO MaTepuaia Mo Teme: «ATOM W MOJeKylda BOAOpOaa B

KBaHTOBOU TEOPUI.
18.IToaroroBka k maboparopHoii padore Ned. TemnoBoe U3ITydICHHE.

19.1lpopaGoTka JEKIMOHHOTO MaTepualia Mo Teme: «DJIEMEHThl KBaHTOBOMU

CTaTUCTHKI.
21.Pemenue ¢pu3ndecKux 3aaad 1Mo TemMe: « IeMEHTHl KBAHTOBOM CTaTUCTUKI.
23.IloaroToBKa K KOHTPOJIbHOU padoTe Ne2.

24 IlpopaboTka JEKIIMOHHOTO MaTepuaina mo Teme: «[loHsATHEe 0 KBAaHTOBOM CTaTUCTUKE

boze-DiinmureitHa u @epmu-upaka. KBazuuactuuel. Ix onpeneneHue u BUABD).
25.I1popaboTka JIEKIIMOHHOTO MaTepuaa 1o TeMe: « IJEKTPOHbBI B KPUCTAILIEY.
26.IToaroroBka K KOHTPOJIBHOM padoTe Ne2.

27.Pabota HaJl omuOKaMHu KOHTPOJIbHOU paboThl No2.

5 OBPA3OBATEJIBHBIE TEXHOJIOT'UH

B cooTBeTcTBHM C KOMIIETEHTHOCTHBIM MOJXOJOM BBITYCKHUK BY3a JOJKEH HE

NpoCTO 00JajaTh OMPEACICHHONM CyMMOW 3HAHWW, a YMETh TMPU TOMOIIM O3TUX
3HaHUU penlaTb KOHKPETHBIE 3a/1a4M IPOU3BOJICTBA.
YuuteiBas TpeboBanus OC HUAY MUOU no nampasnenuto moxaroroBku 12.03.01
«[IpubopocrpoeHuer, peanuzanus KOMIIETEHTHOCTHOT'O  [O/IX0J1a JOJDKHA
peIycMaTpuBaTh HMCIOJb30BaHUE B yUeOHOM MpOIIECCE AKTHBHBIX M MHTEPAKTHUBHBIX
dbopM TpOBENEHUS 3aHATHM B COYETAHUM C BHEAYIAUTOPHOW pabOTOM C LEJbIO
dbopMupoBaHUS W PA3BUTUS MPOQPECCHOHAIBHBIX HAaBBIKOB O0YYaIOIIUXCA.

JIeKIIMOHHBIE 3aHATUS TPOBOAATCA B CIECUUATM3UPOBAHHON ayIUTOPUU C
NPUMEHEHHEM MYJIBTUMEIUIHHOTO O0OpYyIOBaHUS B BUAC Yy4eOHOW MpEe3eHTAaIUH.
VY4eOHble MaTepuanbl MPEAbABISAIOTCS CTYIACHTaM JUIsl O3HAKOMJICHHUS U HM3y4YEHUS,
OCHOBHBIE ~MOMEHTHI JICKIIMOHHBIX 3aHITHH KOHCHEKTUPYIOTCA. OTAENbHBIE TEMBI
npeniaraloTcs Uil CaMOCTOSITENIbHOTO M3Y4YEeHHs ¢ 00s3aTeIbHBIM COCTABICHHUEM U

KOHTPOJIEM KOHCIICKTA.



[IpakTHueckue 3aHATHS TPOBOASTCA TaKXe C MPUMEHEHHEM MYJIbTHMEIUWHOTO
o0opyoBaHUsl C pa30OpOM THUIIOBBIX PEIICHHWHA 3a1ad M0 MEXaHUKe, MOJEKYISIPHO-
KUHETUYECKOW TeOpHuel ¢ Bbhlauell yueOHBIX MaTePHAIIOB CTYICHTAM.

JlabopaTopHbie pabOTHI TPOBOAATCS B Jlaboparopuu oOmeld ¢Gu3NKU, Ha
71a00paTOPHBIX yCTAaHOBKAX, OpUTamoil cTyIeHTOB u3 4-5 denoBek. Bee mabGopaTtopHbie
paboTHl BBIMOJIHSIOTCS (POHTANBHO. 3a 2-3 AHS 10 MPOBEACHUSA Ja0OPaTOPHBIX paboT
CTYZCHTAM BBIJACTCS MX OMHCAHME ISl U3y4YeHUs, Tiepe]] HauajaoM paboT IMPOBOAUTCS
TECTUPOBAHUE CTYJCHTOB ISl MPOBEPKH MX TOTOBHOCTHU K BBIIIOJIHEHHUIO JTAOOPATOPHBIX
pabor.

Texymuit KOHTPOJIb 3HAHUN CTYACHTOB IO OTMEIBHBIM pa3jieliaM U B IEJIOM TI0
TUCIUIUTMHE TIPOBOAUTCS B (DOPME KOMITBIOTEPHOTO WIJIM OYMa)XHOTO TECTUPOBAHUS, a
TaK)Ke BBIIIOJIHEHUEM CaMOCTOATEIBHBIX pPabOT MO pemeHuto (U3HUECKUX 3ajaad,

(1)I/I3I/I‘-ICCKI/IX JUKTAaHTOB.

6 OIEHOYHBIE CPEJACTBA JJIAA TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH, MPOMEXYTOYHOM ATTECTAIIUMU IO UTOI'AM
OCBOEHUA JUCHUMIIVIMHBI 1 YYHEBHO-METOANYECKOE
OBECIIEYEHUE CAMOCTOSTEJBHOU PABOTHI CTYJEHTOB

Hepequb OLCHOYHBIX CPEACTB, HCITOJIB3YEMBIX IJIs TeKymeii aTrecranumu

IIpeacraBiienue
HauMeHoBaHue
Kpartkas xapakrepuctuka OLIEHOYHOT' 0
Kopn OLICHOYHOI'0
J— OIIEHOYHOTI'0 CpeIcTBA cpelacTBa B
Y (ponae
6 cemecTp
T1 | Tecr Nel CucreMa cTaH1apTU3UPOBAHHBIX
3aJJaHUAN, IO3BOJISIOIIAS
o ’ H @OoHJ TECTOBBIX
aBTOMATU3UPOBATH MPOLETYPY .
T2 | Tect No2 U3MEDECHUA % % 3ajiaHun
P YPOBHS 3HAHUW U YMEHUM
oOyyaroierocs
KP1 KonTtponbsHas CpencTBo NpoBEpKH YMEHUI Kommuekr
pabota Nel MIPUMEHSTH TTOJTYYE€HHbIC 3HAHUS JIJI1 | KOHTPOJIBHBIX
KP2 KonTtpomnbHas pelieHns 3aa4 ONpeIeICHHOro TUMa | 3aJIaHUH 1O
pabota Ne2 10 TEME WJIU pa3zieny BapUaHTaM
JlabopaTopHas
JIP1 CpencTBa npoBEPKH YMEHUMN U
paborta Nel pea POBEPKH Y Meroauueckoe
HaBBIKOB IPUMEHEHUS HA MTPAKTHKE
JlaGopartopHas . PYKOBOJICTBO
JIP2 paGora Ne2 TEOPETUYECKUX 3HAHUU




JIP3

JlabopaTopHas
paboTta Ne3

PacmiudpoBka komnereHUuil yepes NJIaHUPyeMble pe3yJbTaTbl 00yUeHHsI

CBs13b MeX 1y POPMUPYEMBIMH KOMIIETEHLMSIMU U TUIAHUPYEMBIMH pE3yJIbTaTaMu

oOydeHUs MpeJICTaBICHA B CASAYIOIIEH TaOIuIle:

IIpoexkTHpyembie pe3y/ibTaThl 0CBOCHUS
Kox AUCHMILTHHBI CpeacrBa n
U MHIUKATOPbI GOPMHUPOBAHUA KOMIIETCHIUN | TEXHOJOTHM OLEHKH
3unats (3) Ymers (Y) Baagerts (B)
OIIK-1 3-OI1K-1 V-OIIK-1 B-OIIK-1 JIP1, JIP2, KP1,2
YK-6 3-YK-6 V-VYK-6 B-YK-6 JIPL, JIP3, 12, KP2,3
Jtanbl GOpMHUPOBAHUS KOMIIETEHIIUI
Buasl arrectanuu
Tekymy | ATTecta
Komp | SHaHud, Hf}ll uus | [pomex
Paznen Tembl 3aHsTHI KOMIIETe YMCHHA KOHTpO | pa3zena | yroyHas
u
HITAI HaBBIKU b= | HeAem arTecTarl
15(S) (Sh) us
s
6 cemecTp
KBanToBas onTuka.
Tema 1.1 TemnoBoe
W3JIy4YE€HUE U €TO
XapaKTEPUCTUKH. 3-OIlK-1
Tema 1.2 AtomHas u 3-YK-6
anepHas (pu3ukKa. Y-OIIK-
1 3ader ¢
Paznen 1 Okcnepumentanpioe | OINIK-1 JIP1-3 | T1-4 .
000CHOBaHUE VK-6 | Y-YK6 OLCHKOU
OCHOBHBIX HJEN B-OIIK-
KBAHTOBOUW TEOPHH. 1
Tema 1.3 B-VK-6
KopnyckyssspHo-
BOJIHOBOM JyaJIN3M B
MUKPOMUPE




YpaBHeHUs

[Ipenunrepa.

Ctpoenue aroma.

Tema 2.1

Bpemennoe u

CTallMOHAPHOE 3-OIIK-1

YpaBHEHHUS 3-VK-6

Ipenunrepa. V-OIlK-

Tema 2.2 Atom n 1
Pasnen2 | o eKyJIa BOTIOPOIA Oyl_gfél V.VK-6 JIP2-6 | KP1-7

B KBAHTOBOW TE€OPUH. B-OI1IK-

Tema 2.3 CtpoeHue 1

aToma. YpaBHECHHE B-VK-6

[lIpennnrepa mis

aTomMa BOJOpOJa.

Tema 2.4 Atom u

MOJIEKYJIa BOAOpOaa

B KBAHTOBOW TEOPHHU.

KBaHTOBBIE UHKCHA..

Crpykrypa

AIEKTPOHHBIX

YPOBHEN aTOMOB.

DIJIEMEHTBI

KBAaHTOBOU

CTaTUCTHUKHU. 3-0OTIK-1

Tema 3.1 3-VK-6

Crpykrypa V-OIIK-

AIEKTPOHHBIX 1 JIP3-
Pasnen3 | yhopueit B croskHbix %I;I{Kél v.yk-6 | 10 | 1?12

aToMax. ) B-OIIK-

Ilepunonnueckas 1

cUCTEeMa JIEMEHTOB B-VK-6

JI.1. Menpeneena.

Tema 3.2 Monekyna

BOJIOPOJIA.

Tema 3.3 DnemMeHTHI

KBAaHTOBOM

CTaTHUCTHKHU.

[TonsTHE O

KBaHTOBOM 3-OIlK-1

CTaTUCTHUKHU. 3-YK-6

Tema 4.1 OcHOBBI Y-Oll'[K-

KBAaHTOBOU OIIK-1 - -
Pase d CTaTUCTHUKHU. VK-6 | Y-YK-6 K-8

Tema 4.2 B'Oan'

DIIEKTPONPOBOTHOCT

b METAJLJIOB. B-VK-6

Tema 4.3 MeTamisl,




JIUDJICKTPUKU U
MOJYIPOBOAHUKY B
30HHOW TEOPHH.
Tema 4.4 KBaHTOBEBIC
MPEJICTABICHUS O
CBOMCTBax
dbeppoMarHeTUKOB.

IIkana oneHkn 00pa3oBaTeJNbHBIX JOCTHKEHUI

Kon

Bun
OLIEHOYHOT'O Kpurepuu
CpelcTBa

bann

Makec.
OaJUI— MUH.
Oan

T1

BBICTABJIACTCA CTYHEHTY, ecin 90-100% TecToBBIX
BOIIPOCOB BBIIIOJIHEHO NPABUIIHLHO

BBICTaBJISIETCA CTYACHTY, eciu 80-89% TecToBbIX 3a7a4
BBITIOJIHEHO MTPABUIILHO

TecToBoe BBICTABJIACTCS CTYIEHTY, eciid 60-79% TecTOBBIX 3a1a4
3aganue Nel | BBINOJIHEHO PAaBUIIBHO

IIpU OTBETE CTyAEHTa MeHee, ueM Ha 60% BonmpocoB
TECTOBOE 3aJ]JaHME HE 3aYNTHIBAETCS U y CTYACHTA
oOpa3yercs JOMT, KOTOPBIA JOKEeH OBITh 3aKpPHIT B
TEUEHHE CEMECTpa WJIM Ha 3a4€THON HeJee

<3

T2

BBICTABJIACTCA CTYHEHTY, ecin 90-100% TtecToBBIX
BOIIPOCOB BBIITOJIHEHO NPABUIIBHO

BBICTaBJISIETCA CTYACHTY, eciu 80-89% TecToBbIX 3a7a4
BBITIOJIHEHO MPABUIILHO

TecToBoe BBICTABJISIETCA CTYACHTY, eciu 60-79% TecToBbIX 3a7a4
3agaHue Ne2 | BBINOJIHEHO PAaBUIIHHO

IIpU OTBETE CTy/IeHTa MeHee, yeM Ha 60% BompocoB
TECTOBOE 33JJaHME HE 3aUUTBIBACTCS U Y CTY/IEHTa
oOpasyeTcst JOJT, KOTOPBIH JI0JKEH OBITh 3aKPHIT B
TEYEeHHE CEMECTpa UJIM Ha 3a4eTHOU HeJene

<3

KP1

BBICTABJIIETCS CTYJEHTY, €CJIU BCE MATh 33/1a4 PELICHBI
BEPHO

10

BBICTABJIACTCA CTYACHTY, €CJIM YCTBIPEC 3ala4r PCIICHBI
BEpHO, a OJ[HA 3a/]]a4a HE pelIeHa WIHN pelIeHue
COJICPKUT OIIUOKH

9-8

BBICTABIIACTCS CTYJEHTY, €CIIU TPU 3a]]a4H PEIICHBI
BEPHO, a JIBE 33JIa4¥ HE PEIICHBI WU PEIICHHUS
COJIEP>KaT OIINOKHU

KoHntponbHas
pabota Nel

BBICTABJIACTCA CTYACHTY, €CJIM JIBC 3a1a4r PCIICHBL
BCPHO, U XOTA OBl OIHa 3a/lavda U3 TPEX OCTABHINXCA
peuiCHa C HC3HAYUTCIIbHBIMU HEJOUYCTAMHA

BBICTABJIACTCA CTYJACHTY, BO BCCX OCTAJIbHBIX CJIyUadX

<6

10-6

KP2

BBICTABIIECTCS CTYJEHTY, €CJIU BCE MATh 33/1a4 PEeUICHbI
BEPHO

10

BBICTABIIICTCS CTYJEHTY, €CIIA YEThIPE 3aJJa4H PEIICHbI
BEPHO, a OJTHA 3a/[a4a He pPellieHa WIH PEelIcHne
COJICPKUT OIUOKHU

KoHntponbHas
pabota No2

BBICTABJIACTCA CTYACHTY, €CJIM TPU 3aJa4U PCUICHBI

10-6




BepHO, a IBC 3a4a4YU HEC pCH_IeHBI 1501051 pemeHI/m
coJiepKaT OUTMOKH

BBICTABJIACTCA CTYACHTY, €CJIM IBC 3a1a4i PCUICHBL
BCPHO, U XOTA OBl OJHa 3a/lavua U3 TPCX OCTABHINXCA
pe€uiCHa C HC3HAYNTCIIbHBIMU HEJOYCTAMH

JIP

JIaboparopHa
s pabota

BCE pPacyeThl IPOU3BEIEHBI BEPHO, IPUCYTCTBYIOT
HY>KHbIE€ CXEMbI 1 pUCYHKH, YKa3aHbl KIIFOUEBBIC
(bopMyIIBI, IPaBUIBHO C/AETAaH BBIBO, padoTa
odopmIIeHa aKKypaTHo,

BCE PacyeThl MPOU3BEICHBI BEPHO, IPUCYTCTBYIOT
HY)KHBIC CXEMbI M PUCYHKH, YKa3aHbI KJIFOUYCBbIC
(hopMyIIbI, caeNIaH OMMOOYHBIN BEIBOJI, paboTa
oopmMieHa aKKypaTHO;

pabota ohopmiieHa HEOPEIKHO, PUCYHKH U CXEMBI HE
OTPaXKalOT CYTH MPOUCXOIAIIUX SBJICHHH, THOO BOOOIIE
OTCYTCTBYIOT, HO TIPH 3TOM BCE PaCUCThl IPOU3BEICHBI
BEPHO, YKa3aHbl KJIFOYEBbIe ()OPMYJIbI, PABUIBHO
CJieJIaH BIBOJI,

HY)KHBIE ()OPMYIIBI YKa3aHHBI, HO PacyeT MpOHU3BeIeH
HE NPaBUJIBHO, BBIBOJI M PUCYHKHU JIHOO OTCYTCTBYIOT,
100 HE BEPHBI.

<3

5-3

30

3auer ¢
OIIEHKOU

BBICTABJIACTCS CTYJEHTY IIPH NIPAaBUIILHO HAIIMCAHHOM
OuseTe M MpH OTBETE Ha BCE JIOTIOTHUTEIBHBIE BOTIPOCHI
10 KypCy C HE3HAUUTEIbHBIMUA HETOYHOCTSAMHU, KOTOPbIE
CTY/ICHT JIOJKEH YCTPaHUTh B Iporecce Oecebl ¢
IIpenojaBaTeiieM, B paMKax KOTOPOH OH
JEMOHCTPUPYET yri1yOJeHHOE IOHUMaHUE MpeaMeTa u
BJIa/ICHUE KIIIOYEBBIMU 3HAHUSIMH, YMEHUSAMHU U
HaBbIKaMU, IPEAYCMOTPEHHBIMU JAHHOW JUCLMILTUHON

40-50

BBICTABJISIETCS CTYJICHTY MPH MPABUILHO HATMCAHHOM
OuseTe v MpH OTBETE HA YacTh JOTOTHUTEIbHBIX
BOIIPOCOB T10 KYPCY € JEMOHCTpaIHii 0a30BbIX 3HAHUM,
YMEHHM U HAaBBIKOB, IIPEAYCMOTPEHHBIX TAHHON
JUCITATUITMHOMN

35-39

BBICTABJIECTCS CTYJEHTY IIPU HAIlMCAaHHBIX OTBETaX Ha
BONPOCHI OmIeTa (A0NMycKaeTcs cojiep>kaHlue HEeKOTOPhIX
HETOYHOCTEN) U IEMOHCTpalMK 0a30BbIX 3HAHUH,
YMEHMI 1 HAaBBIKOB 110 JaHHOM ITUCLUIUINHE

30-34

€CJIM CTYACHT HC HaAIIHMCaJI OTBCT XOTA OBl Ha OJHH U3
BOITPOCOB OmiieTa ¥ HE MOXKET OTBETUTH Ha
JAOIIOJIHUTCIIBHBIC KOMIICTCHTHOCTHO—
OPHUCHTHPOBAHHBIC BOIIPOCHI

<30

50-30




HToroBas orieHKa IpeICTaBIsIeT co00i cymMMy 0amioB, 3apabOTaHHBIX CTYIEHTOM
NpPU BBIMIOJHEHUW 3aJlaHU B paMKaxX TEKYIIEro W MPOMEKYTOYHOTO KOHTPOJS H
BBICTABJISIETCS B COOTBETCTBHHM C [lomokeHWEM O KpEeOUTHO-MOIYJIBHOW CHCTEME B
COOTBETCTBHHM CO CIEAYIOLIEH IIKAJION:

O1reHka 1o 5-0ambpHORIIKAIE Cymma 0asuioB 3a pa3ziensl Oueunka ECTS
5 — «OTITUYHOY» 90-100 A
85-89 B
4 — «xopomo» 75-84 C
70-74
D
3 — «yZOBJIETBOPUTEIILHOY 65-69
60-64 E
2 — KHEYJIOBJICTBOPUTEIIHLHOY Hwxe 60 F

PacmmdpoBka ypoBHS 3HaHHA, COOTBETCTBYIOIIECTO MOJYICHHBIM Oajiiam, aeTcs
B TaOJUIIEC YKa3aHHOU HIKE

Ounenka no S-6a/uIbHOM Cymma
mkaje — onenka no ECTS | 0aJ10B 32 TpeOoBaHus K 3HAHUSIM HA YCTHOM 3a4éTe
pa3enbl

O1eHKa «OTJIMYHOY BBICTABIISICTCS CTYICHTY, €CIIH OH
rITyOOKO M MPOYHO YCBOWJI MPOTPAMMHBIN MaTepHa,
MCUEPIBIBAIOIIE, TOCIEA0BATEIbHO, YETKO U JOTUIECKU
CTPOWHO €ro M3JIaraeT, yMeeT TECHO YBS3bIBATh TEOPHIO
C MIPAKTUKOMU, UCIOJIB3YET B OTBETE MaTepPHa
MOHOTpaQUUECKON JTUTEPATYPHI.
O1eHKa «XOpOIIO» BBICTABISAETCS CTYACHTY, €CIIU OH
TBEP/I0 3HAET MaTepUall, TPAMOTHO H IO CYIIECTBY
U3JIaraeT ero, He JI0IMyCKas CyIIeCTBEHHbBIX
HETOYHOCTEW B OTBETE HA BOIPOC.
O1eHKa «y0BJIETBOPUTEIILHOY BBICTABIISAETCS
CTY/ICHTY, €CIT OH UMEET 3HAHUS TOJIHKO OCHOBHOTO
«yJlOBJIETBOPUTEIHHO MaTepuasa, Ho He YCBOMJI €ro JieTajei, T0MmycKaeT
- 60 + 69 | HETOYHOCTH, HETOCTATOYHO TPABUIIEHBIC

E,D (OpMyYIMPOBKH, HAPYILIEHUS JIOTHYECKON
MOCTIEIOBATEIHPHOCTH B U3JI0)KEHUH IPOTPAMMHOTO
Marepuaa.
O1eHKa «HEYIOBJIETBOPUTEIFHOY» BBICTABIISETCS
CTYZEHTY, KOTOPbIH HE 3HaeT 3HAUUTEIbHON YacTu
MIPOrPaMMHOTO MaTepuaa, IOIyCKaeT CyIMIeCTBEHHBIC
omnOku. Kak npaBuio, orieHka
«HEYJIOBIIETBOPUTEIBHOY» CTABUTCS CTYICHTAM,
KOTOpPBIE HE MOT'YT NPOJOJDKUTE 00ydeHue 0e3
JOTIOJTHUTEIBHBIX 3aHATHI MO COOTBETCTBYIOLIEH
JMCLUTUINHE.

«OTIMYHO
- 90 + 100
A

«XOopouIo»
- 70+ 89
D,C,B

«HEYIOBJICTBOPUTEIIHHO
- MmeHee 60
F

Bomnpocsl k 3xk3aMeny

1.ITpeamert knaccuveckoit pusznku. BemiecTBo u u3nydeHue.
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. BonHoBBIE cBOVicTBa yactuu. ['unoresa Jiyn ne bponmns.

. BBIpDOKIEHHBIE COCTOSIHUS B KBAHTOBOM MEXAHHUKE.

. 'mnotesa [lnanka. doTosnekTpudeckuii dPpdexrT.

. CriektpanbHbIe CBOMCTBA aToMa BoAopoaa. O003HAUEHUS CIIEKTPAIBHBIX TEPMOB.
. KauectBennslii ananu3 ypasHeHus Llpeaunrepa ajis aroma BOAOPOIA.

. KBanTOBas TEOpUs aTOMOB IIETOYHBIX METAJIJIOB.

. MarHuTHBIA MOMEHT MHOTO3JIEKTPOHHOI0 atoMa. MHoxutens Jlanne.

. MomMeHT HUMIIYJIbCa B KBaHTOBOM MEXaHHKE.

. Oneparops! pusndecknx BearnurH. OCHOBHBIE MOCTYJIAThl KBAHTOBOW MEXaHHUKHU.
. OpOuTanbHbIi 1 COOCTBEHHBIN MarHUTHBIA MOMEHT 3JIEKTPOHA.

. OCHOBHBIE MOCTYJIAThl KBAHTOBON MEXaHUKH.

. TOHKast CTpyKTypa CIIEKTpaJIbHbIX JIMHUU. [ MIIOoTE3a ClIMHA IEKTPOHA.

. IIpyHIMI KOPILYyCKYJISIPHO-BOJIHOBOI'O 1yaju3Ma.

. [Ipuaun HeonpenenenHoctu I'eitzendepra.

. [IpyHIMT TOXKIECTBEHHOCTH OJMHAKOBBIX YaCTHLL.

. IIpyHIMIIBI IOCTPOCHUS IEPUOJUYECKON CUCTEMBI XUMUYECKUX IJIEMEHTOB.

. [Ipobnema nzMepenus pU3nYeCKux BEIUUYUH B KBAHTOBON MEXAHHKE.

. [Ipocroit addexT 3eemana.

. BeIpok1eHHBIE COCTOSIHUS B KBAHTOBOUW MeXaHWKe. KpaTHOCTh BBIPOKICHHUS.
. [IpoxokaeHre yacTuilbl CKBO3b MOTEHIIUATBHBIN Oaphep.

. CBoiicTBa BOJIHOBOH (hYYHKIIUU.

. Cnoxublii 23¢dexT 3eemana.

. CoOCTBEHHBIN 1 OPOUTAILHBI MOMEHT UMITYJIbCA B KIIACCUYECKOW MEXaHUKE.
. CoOCTBEHHBIII MOMEHT UMITYJIbCa JIEKTPOHA.

. CekTpanbHbIe CBOMCTBA aTOMA BOJAOPO/Ia COTJIACHO KBAHTOBOW MEXAHUKE.

. CiextpainbHbie cBoiicTBa aTroma. O0o6mennas popmyna bansmepa.

. Cramonapnoe ypaBHenue lllpennnrepa.

. TOHKas CTpyKTypa CIIEKTpaJbHbIX JUHUH. | unioTe3a crvHa.

. Ypasuenus llIpeaunrepa nis aroma Bogopoaa.

. DopMys1a TOHKOM CTPYKTYpPBI CIIEKTPAJIBHBIX JINHUM aTOMa BOAOPO/IA.

. HacTtuia B 0€CKOHEUHO IITyOOKON MPsIMOYTOJIbHON MOTEHIIMAIBHOM sIME.

. Hactuupl bose u yactuupl @epmu. [punuun [Haynm.



34. IlpuHIMT TOXASCTBEHHOCTH OJMHAKOBBIX YacTUIl. CBOWCTBA YETHOCTH BOJHOBBIX
byHKIUH.

35. Dddext 3eemana B c1aboM MarHUTHOM TOJIE.

36. Dpdext Komnrona. CoricTBa POTOHOB.

37. Ilpobnema u3mepeHus (GU3NIECKUX BEIMYUH B KBAHTOBOU (DH3HKE.

38.Anepuas monens aroma. [loctynarer bopa

7 YHEBHO-METOJINYECKOE U HTH®POPMALIMOHHOE
OBECIIEYEHME JUCIUITJINHbI

7.1 OcHoBHas JMTEpaTypa

1. lernad, A.A.Kypc ¢usuku [Tekcr] : yueO. mocobue mnsg By3oB / A. A. Jlernad, b.
M. ABopckmii. - 9-¢ uszm., crep. - M. : Axkanemus, 2014. - 719, [1] c. : ., Tadm. -
(Beicmiee mpodeccnonanbHoe obOpaszoBanue). - [Ipeam. ykas.: c. 693-713. - ISBN
978-5-4468-0470-2

2. Uponos, N.E. KBanrtoBas usuka. OCHOBHBIE 3aKOHBI [DJIEKTPOHHBIN pecypcl]:
yueOHoe nocooue s By3oB/ UponoB U.E.— DnekTpoH. TeKCTOBbIE JaHHbIE.— M.:
BMUHOM. Jlabopatopuss 3uanuii, 2013.— 256 c.— Pexum noctymna:
http://www.iprbookshop.ru/6551. — DBC «IPRbooks»

3. CaBenbeB, U.B.Kypc obmeit pusuku [Tekct]: B 5 1. / M. B. CaBenneB. - 5-¢ usn.,
uctp. - CII6.: Jlans, 2011. - (YueOuuku s By30B. CrieninanbHast qureparypa). T. 1:
Mexanuka: yueOHoe rmocoOue Jj1si CTy1IeHTOB By30B. - 2011. -336¢. - Pexxummoctymna:
http://e.lanbook.com/books/element.php?pll_id=704 - DBC «Jlaub»

4. CtpykoB, b.A.®usuka [TekcT]: y4eOHMK aJig CTYIEHTOB YUYPEXKICHUM BBICIIETO
npo@d. oopazoBanus /b. A. Ctpykos, JI. I'. Anrommna, C. B. [1aBnos; nox pea. b. A.
CrpykoBa. - M.: Axagemusa, 2011. - 400 c. - (Beicmiee npodeccruoHanbHOE
oOpazoBanue. EcrectBennbie Haykn). - bubmwmorp.: c. 392. - ISBN 978-5-7695-6521-
2

5. Tpodumona, T.NU.Kypc dusuku. 3amaun u pemenus [Tekcr]: yueOHoe mocodbue as
CTYACHTOB BBICHIMX YYE€OHBIX 3aBEACHMUN, OOYYAIOIIMXCS IO TEXHUYECKUM
HaIpaBJICHUSM MOJAroTOBKU U criennansHocTsM / T. Y. Tpodumona, A. B. ®upcos. -

5-¢ m3Md., crep. - MockBa: Akagemus, 2012. - 591 c. : un. ; 24 cm. - (Breiciiee


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

npodeccruonansaoe oopazoBanue). - ISBN 978-5-7695-9467-0 (B mep.)

. Tpodumona, T. 1. OcHOBBI pu3uKu. ATOM, aTOMHOE SIAPO M SJIEMEHTAapHBIC
YJaCTHUIIBI: Y4eOHOE MOCOOUE 0 TEXHUYSCKUM HAMpPaBJICHHUSIM | criernanbHocTsM / T.
. Tpodumona. — M. : KnoPyc, 2015 . — 224 c. - ISBN 978-5-406-04102-4 .- Pexxum
nocryna: http://www.book.ru/book/916637 - 9bC «Jlanb»

7.2 JIonoJIHUTEJIbHAS JIUTEPATypa

.JlanacOepr, [.C.  DnemenTapHbiii yueOHUK Qusuku: Yued. mocodue T.
3.Konebanus u Bomubl. OnTHKa. ATOMHAs U siiepHas pu3uka [ DIeKTpOHHBIN
pecypc]: yueOHUK. — DnekTpoH. gaH. — M.: ®usmatnut, 2009. — 664 ¢c. — Pexum
nocryna: http://e.lanbook.com/books/element.php?pll 1d=2239 - 3BC «Jlaub»
. Tpodumosna, T.N. Kypc ¢puzuku. 3agaun u pemenus [Tekcr]: yueOHOe nmocodue
JUTSI CTYJICHTOB BBICIIUX YYEOHBIX 3aBEICHUM, 00YYaIOMUXCS TI0 TEXHUYECKUM
HaIpaBJICHUSM MOATOTOBKU U crienranbHocTsIM / T. Y. Tpodumosa, A. B. dupcos. -
5-e u31., crep. - Mocksa: Akaznemus,

2012. - 591 c. : un. ; 24 cMm. - (Beiciiee npodeccuonaibHoe oopazoBanue). - ISBN
978-5-7695-9467-0 (B mep.)
. Tpopumona, T.U. ®uzuka B Tabnunax u popmynax [Teker] : yuebd. mocodbue s
CTYJIEHTOB By30B, 0Oy4aroniuxcs no TexH. cneunanbHoctsMm / T. Y. Tpodumosa. - 4-
e u31., crep. - Mocksa: Akanemus, 2010. - 447 c.: puc., Tabn., rpad. - (Beicmiee
npodeccuonansHoe odpazoBanue). - [Ipeam. ykas.: c. 431-442. - ISBN 978-5-7695-
7036-0
. Munantees, B. II. AToMHas ¢u3uka : yueOHUK U TMPAKTUKYM JIJISl aKaJIeMHYECKOTO
OakanaBpuata/ B.Il. MumanteeB. — 2-¢ wu3m., wuchop. W Jgon. — MOCKBaA :
NznarensctBo IOpaiit, 2019. — 415 c. — (Bricmiee o6pazoanue). — ISBN 978-5-
534-00405-2.

7.3 Ilepuoamueckue U3IaHUA
. Bonipockl aTromHo#1 Hayky U TexHUKU. Cepusi: MaTeMaTueckoe MOAEIUPOBaHUE
(bU3UYECKUX MPOIECCOB [ DIEKTPOHHBIN pecypc]|. — Pexxum nocryna:

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


http://elibrary.ru/contents.asp?titleid=10605

2. Bectnuk Poccuiickoro ynuBepcurera Apyx0s1 HapooB. Cepusi MaTemartuka.
Nudopmatuka. Gusuka [DneKTpoHHBIH pecypc]. — Pexxum nocryma:

http://www.iprbookshop.ru/32515.html, cBoGoaHBIIH. — CTaThsi B MHTEPHETE.

7.4 UnTepHeT-pecypchbl
1. 'onuap, U. . CtpoeHue u cBOMCTBA aTOMHBIX sI/Iep: Y4€OHO-METOANYECKOE TTOCOOUE

/ . U. Tonuap, H. A. XmbipoBa, M. B. Uymnsakoa. — Omck: OmMI'YIIC, 2020. —

26 c.— TekcT: 3ieKTpoHHBIN // JlaHb : 3JIEKTPOHHO-OMONMOTEUHAs] CHUCTEMa. —
URL: https://e.lanbook.com/book/165639 — Pexum pocrtyma: uisi aBTOPH3.
II0JIb30BATEIIEH.

2. KysnenoB C.M. Kypc ¢usuku ¢ npumepamu pemenus 3amad. Yacte 111
['eomeTpuyeckass W BOJHOBAs ONTHKA. DJIEMEHTbl ATOMHOW M SIEPHON (PU3UKH.

OcHOBBI (DM3UKU DJIEMEHTApHBIX 4acTull: yuyeOHoe mocodue / Kysznemor C.U.. —

Tomck: Tomckuit monurexuudeckuit yausepcuret, 2015. — 302 ¢. — ISBN 978-5-
4387-0428-7. — Tekct: »neKTpOHHBIN // DneKTpoHHO-OubMMoTeunas cuctema IPR
BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/34672.html — Pexum

JOCTYyTA: JUIsl aBTOPU3HP. MOJIb30BATENEH

8§ MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE
AN CIUIIJIMHBI

st mpoBeneHHsT y4€OHBIX 3aHITHH JICKIIMOHHOTO M CEMHUHApPCKOTO THIIA,
TPYIIIOBBIC U WHIUBUIYATBHBIX KOHCYJIBTAIIUN, TEKYIIETO KOHTPOJIS, TPOMEKYTOUHON
aTTeCTallMd HCIIOJIb3YIOTCA Y4YeOHbIE ayJAUTOPUH, OCHAIllEHHblE OOOpYIOBaHUEM H
TEXHUYECKUMU CPEJICTBAMHU O0yUEHUSI.

VY4eOHble ayIUTOPUM JJIsl CAMOCTOATEIBHON pabOThl OOYYAIOIIMXCS OCHAUICHBI
KOMITBIOTEPHOW TEXHUKOM C BO3MOXHOCTBIKO MOJKIOUEeHUs K cetn «UHTepHer» u
oOecrieueHUEM JOCTYyMa B D3JEKTPOHHYI HH(OPMAIIMOHHO-00Pa30BaTEIbHYIO CpPEay
By3a.

TTU HUAY MUOU obecrnieueH HEOOXOIUMBIM KOMITJIEKTOM JIUIIEH3UOHHOTO U
CcBOOOIHO paclpoCTPaHSIEMOT0 IPOrPaMMHOTO 00eCTICUeHUSI.

CeneHusi 0 HaJIWYMM OOOPYJOBAHHBIX YUEOHBIX KaOWHETOB, OOBEKTOB MJIs

NPOBENCHUS] MPAKTUUYECKUX 3aHATUNA MpeAcTaBieHbl Ha oduuuansHoMm caite TTU

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


http://www.iprbookshop.ru/32515.html
https://e.lanbook.com/book/165639
http://www.iprbookshop.ru/34672.html

