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1 IIEJIM OCBOEHMS YYEBHOM JUCIUILIUHBI

B mpouecce m3yueHus aToOMHOW M siiepHON (DU3UKM 3aKJIaIbIBAIOTCS OCHOBBI
oO1ieHayqYHoro QpyHjaaMmenTta, (GopMUPYIOTCS MPEICTABICHUS O COBPEMEHHON KapTHHE
MHUpa, BOCHUTBIBAIOTCSI OCHOBHBIE IIPUEMbI I[103HABATEJIBHOM JESATENbHOCTH, 0€3
KOTOPBIX HE MOXKET OOONTHCh HM OJMH CIELHUAIUCT, B KaKOil Obl 00JACTH HAYKH,
TEXHUKH U IPOU3BOJCTBA OH HU paboTaJl.

TpyaHO HallTH CpeAr €CTECTBEHHBIX U TEXHUYECKUX JUCHUIUIUH TaKylo 00J1acTh
3HaHUM, B KOTOPOM MOXHO OBUIO OBl 000WTHCH 0€3 ydera (U3UYECKUX OCHOB
BaXHEHIUX mpencraBieHnii. CerogHs HET c@epbl YEeNOBEYECKOH NEATEIbHOCTH, B
KOTOpPOW B TOW WM MHOW Mepe HE HCHOJb30BAIHCH OBl METOAbl (U3UKH H €&
JOCTHKEHUS.

JloctaTouHast ¢u3nyeckas MOArOTOBKA rapaHTUPYET Oosiee IyOOKOoe YCBOSHHE
JM00BIX 3HAHUM, PAa3BUBAET CIIOCOOHOCTHM K BOCHPUATHIO HAYYHBIX U TEXHHYECKUX
CBEJCHUN, C KOTOPbIMM MPUXOJIUTCA CTAJIKUBATBCS B XOJAE IPAKTUYECKOU
JESITENbHOCTH, TIO03BOJSET TBOPYECKHM MCIIONB30BaTh TOT OOIIMPHBIM MaTepua,

KOTOpBIﬁ NpCACTaBIAIOT COBPEMCHHBIC KOMIIBIOTCPHBLIC CCTH.

1.1 Hean AuCHUNIMHBI

[enu nucuumiuHbel «ATOMHass M sjaepHas (U3MKa» 3aKIOYaAlOTCA B
(OpMUpPOBAHUU Yy CTYJEHTOB IPEACTABICHUS O COBPEMEHHOW (hM3MUECKON KapTHHE
MUpa Y HAy4YHOIO MHPOBO33pEHMs, 3HAHUH U  YMEHMM  UCIIOJIb30BAHUSA
(yHIaMEHTaNbHbBIX 3aKOHOB, TEOPHUI KJIACCUYECKON U COBPEMEHHOHN (hU3MKHU, a TaKxKe
METOJIOB (PU3MUYECKOr0 HCCIEAOBAHMS KaK OCHOBBI CHCTEMbl NpodhecCHOHATbLHOM

ESITEIHLHOCTH.

1.2 3agaun AUCHUNIJIHHBI

3ajaul AMCUUIUIMHBI «ATOMHAs M sJepHas (U3MKa» COCTOSAT B TOM, YTOOBI
PacKphITh CYIIHOCTb OCHOBHBIX IIPEACTABIICHHM, 3aKOHOB, TEOPHM KIIACCHYECKOH H
COBPEMEHHOW (PM3MKM B UX BHYTPEHHEW B3aMMOCBSI3M M LEJIOCTHOCTH, TaK KaK JJIs
OyIylIero MHXEHEepa BAXKHO HE CTOJIBKO OIMCAaHUE IIMPOKOro Kpyra (U3MYECKUX
ABJICHUM, CKOJIBKO YCBOCHHME HepapXuu (PU3MUYECKUX 3aKOHOB M MOHATHM, TPAaHUL] UX
NPUMEHUMOCTH, TO3BOJsifomee J(PGEKTUBHO HCIONb30BaTh WX B KOHKPETHBIX

cuTyanusx; (GOpMUPOBATh Y CTYJEHTOB YMEHHS W HABBIKH peIIeHUsS 000OIIEHHBIX



TUIIOBBIX 33J1a4 JHUCLUIUIMHBI (TEOPETUYECKUX M SKCHEPUMEHTAIBHO — MPAKTHYECKHUX
y49eOHBIX 3a/lad) W3 Pa3IUYHBIX oOyiacTeid (M3WKA KaK OCHOBBI yMEHHS periaTh
npodeccruoHaibHble 3a7aul; (GOpMHUPOBATh Y CTYACHTOB YMEHHME OIICHUBATh CTENEHb
JOCTOBEPHOCTH PE3YJbTATOB, IOJYYEHHBIX C ITOMOIMIbIO ASKCIEPUMEHTAJIbHBIX WU
TEOPETUYECKUX METOJIOB HCCIEAOBAaHMS; CIOCOOCTBOBATh PAa3BUTHIO y CTYACHTOB
TBOPYECKOI'O MBIIUIEHUS, HABBIKOB CAMOCTOSITEJIbHOW MTO3HABATEIBHON NIEATEIbHOCTH,
YMEHHUS MOJIETUPOBATh (PU3WYECKHE CHUTyallud C HCIOJIb30BAHUEM KOMIIBIOTEPA;
O3HAaKOMUTH CTYJEHTOB C COBPEMEHHOM HW3MEpPUTEIBHON amnmaparypoil, BbIpabOTaTh
YMEHHSI U HAaBBIKH MPOBEJCHUSI SKCIEPUMEHTAIBHBIX UCCIIEIOBAHUNA U 00pabOTKH UX
pe3yJbTaTOB, YMEHHS BBIACIUTH KOHKPETHOE (DU3MUECKOEe COJepKaHUE B MPUKIIATHBIX

3amavax Oymymiei cienuaibHOCTH.

2 MECTO JUCHMIVIMHBI B CTPYKTYPE OOII BO
Huctuinaa «AToMHas W siiepHas (U3MKa» OTHOCUTCS K BAapUATUBHOW YacTH

yueOHoro 1iana. Jucuurinna unraercs B 6 ceMecTpe.

3 KOMIIETEHLHUU CTYAEHTA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA YUYEBHOM JUCHOUILJINHBI / OXKUJAEMBIE
PE3YJIBTATBI OBPA30OBAHUA U KOMIIETEHIMU CTYAEHTA 110
3ABEPIIEHVHN OCBOEHUSI ITIPOT'PAMMBI YUYEBHOM JUCIIUITIINHBI

3.1 popmupyembie KOMIIETEHIIUH

N3yueHue NUCHUIUIUHBI «AHATUTAYECKAs TEOMETPUS» HanpaBJIeHO Ha

dbopMupoBaHUe y CTYICHTOB CJICIYIOIINX KOMIIETCHIIHIA:

Ob6menpodeccuonanbubie komnerenunu (OIIK):
— CMOCOOEH MPUMEHSATh €CTECTBEHHOHAYYHBIC U OOIIECMHYKECHEPHBIE 3HAHUS, METOIbI
MaTeMaTU4YeCKOr0 aHajlh3a ¢ MOJEIUPOBAaHUS B HHXKEHEPHOM JEATEIbHOCTH,
CBSI3aHHOW C MPOEKTUPOBAHHWEM M KOHCTPYHPOBAHUEM, TEXHOJOTHSIMU MPOU3BOJICTBA
IpruOOPOB M KOMILIEKCOB Iupokoro HasHauenus (OITK-1);

YuuBepcaabHble komnereHunu (YK):
— CTMOCOOEH yIpaBiIsiTh CBOMM BPEMEHEM, BHICTPAUBATh U PEAIU30BBIBATH TPACKTOPHIO

CaMOpa3BHUTHs HA OCHOBE MPHUHIIMIIOB 00pa3oBaHus B TeueHue Beel sxus3au (YK-6).



3 KOMIIETEHLIUU CTYJAEHTA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS YYEBHOI JUCLUILIUHBI / OJKUJAEMBIE
PE3VJIbTATBI OBPA3OBAHUSI U KOMIETEHIMU CTYIEHTA IO
3ABEPIIEHWY OCBOEHHWS TPOT'PAMMBI YYEBHOM JUCIATITAHBI

3.1 KOMHeTeHlIl/II/I ANCIHUIIJINHBI

W3ydeHnne UCHUIIIMHBI «ATOMHass W sjaepHas (U3WKa» HAMpPaBICHO Ha
dbopMupoBaHUE y CTYACHTOB CIEAYIOIINX KOMITETCHITHIA:
3HATh:
— 3HaThb METOABl MAaTEMaTHUYECKOr'0 aHalu3a M  MOJCIHMPOBAHHUA, 3HATh
(dyHIaMEeHTalbHbIE 3aKOHbI M TOHSATUS E€CTECTBEHHOHAYUYHBIX JUCUMIUIMH; 3HATh
OCHOBHBIE TEHIEHIIUU PA3BUTHUSI TEXHUKH U TEXHOJOTUU B 00JACTH MPUOOPOCTPOCHUS
(3-OIlK-1);
— OCHOBHBIE TIpHEeMBbI d(PPEKTUBHOTO yIIpaBiIeHUsI COOCTBEHHBIM BPEMEHEM; OCHOBHBIC
METOJIMKH CaMOKOHTPOJIS, CAMOPA3BUTHUS W CaMOOOpPAa30BaHUs HAa MPOTSHKECHUU BCEH
xu3au (3-YK-6);
yMeTh:
— yME€Th MPUMEHATh METOJbl MAaTEeMAaTHUYECKOT'0 aHalu3a W MOJETUPOBAHUS IS
pelIeHHs] TMPAaKTHUYECKUX 3a/ad; yMETh MPUMEHATh METOABl TEOPETUYECKOTO U
AKCIIEPUMEHTAJILHOTO HCCIAEAOBAHUS JUIsl TPOEKTUPOBAHUS U  KOHCTPYHUPOBAHUS
IprOOPOB M KOMILICKCOB mupokoro HazHadenus (Y-OITK-1);
— 3¢ (EeKTUBHO TUTAHUPOBATh U KOHTPOJUPOBATH COOCTBEHHOE BpEMsi; MCIOJIb30BATh
METOIbI CAMOPETYIISLIMH, caMopa3BUTHs U camoooyuerus (Y-YK-6).
BJI/I€Th:
— BIIaJICTh HABBIKAMH MMPUMCHCHUS 3HAHUN MATEMaTUYCCKOTO aHAIM3a B MHKCHEPHOU
MpPaKTUKE TPHU MOJCIMPOBAHWM, BIIAJICTh HaBBIKAMU TPUMEHEHUS 3HAHUUN
€CTECTBEHHOHAYYHBIX JUCIUIUIMH B WHXXCHEPHON TMpaKTHKE; BJIAJACTh HaBBIKAMHU
NPUMEHEHHUS OOIIEHH)KCHEPHBIX 3HAHUI B HH)KeHEpHOH AestenpHocTH (B-OITK-1);
— METOJIaMU YIPABJICHUS COOCTBEHHBIM BpPEMEHEM; TEXHOJOTHSIMU MPUOOpETEHUs;
UCIIOJIb30BaHUSI U OOHOBJICHUSI COIMO-KYJIBTYPHBIX U TpOo(ecCHOHANbHBIX 3HaHUM,
YMEHUH, 1 HaBBIKOB; METOJMKAMU CAMOPA3BUTUSA U CaMOOOpa30BaHMS B TEUCHHE BCEH

xu3uu (B-YK-6).



3.3 BocniurareqbHasi padora

Hanpasienne/ Co3nanne yciaoBuii, | Ucnosib30BaHue BOCIIMTATEILHOIO NMOTEHIHAJIA
eJau ol0ecrneynBalOIINX Y4eOHBIX I CHUTIHH

EctecTBeHHOHay4YHBIH 1 001enpogeccHoOHATbHBIA MOXYJIN
IIpodeccuonanbuoe | - dbopmupoBanue | 1.Mcnons30BaHre BOCTHUTATEIBHOTO ITOTEHIIMAJIA
)41 TPyaAoBoOE FHY60KOF0 IHOHUMAaHUA | JUCHUIIIINH CCTCCTBCHHOHAYYHOI'O )41
BOCIIMTAHUE COLIMAIbHOU ponu | oOuienpodecCuoHaIbHOTr0 MOAYIIS IS

npodeccun, MO3UTUBHOM
Y aKTHBHOW yYCTaHOBKH Ha
LIEHHOCTHU nU30paHHOU
CTEIUATBHOCTH,
OTBETCTBEHHOT'O
OTHOIICHHUS K
npodeccruoHanbHON
TeSITeTbHOCTH,
(B14)

pyny

- (opMUpOBaHMS TO3UTHBHOTO OTHOLICHHUSA K
npodeccun nHXeHepa (KOHCTPYKTOpa, TEXHOJIOra),
MOHUMAaHHS €€ COLMAIBHONW 3HAYMMOCTH U POJIU B
obmiecTBe, CTpPEMJIEHUS  cleloBaTb  HOpMaMm
npodeccCHOHATBHON STHUKH MOCPEICTBOM
KOHTEKCTHOTO OOY4Y€HUs, peIIeHUus MpPaKTUKO-
OPHEHTUPOBAHHBIX CUTYalIMOHHBIX 3a7a4.

- (QopMmupoBaHUS yCTOMUMBOIO MHTEpeca K
npoeCCHOHANBHON JIeSITEIbHOCTH, CHOCOOHOCTH
KPUTUYECKH,  CaMOCTOSATEJIBHO MBICJIHTB,
MOHUMATh 3HAYMMOCTh TNMPO(ECCHH TOCPEICTBOM
OCO3HAaHHOTO  BbIOOpa  TEMaTHKU  IPOEKTOB,
BBIIIOJIHEHUSI ~ TIPOEKTOB C  mocienyrouein
nyOoJIMYHOM Tpe3eHTalueil pe3yabTaToB, B TOM
gyucie OOOCHOBaHHMEM HMX  COLMAIBHOW U
MPAaKTUYECKON 3HAUUMOCTH;

- (hopMHpOBaHHsI HABBIKOB KOMAHJIHOW pabOThI, B
TOM 4YMCJIE peaqu3ali Pa3InYHbIX MPOEKTHBIX
poneit (auzaep, WCHOJHUTENb, AHAJIUTUK W TIp.)
MIOCPEICTBOM BBITTOJIHEHHSI COBMECTHBIX ITPOEKTOB.
2.Mcnionp30BaHne BOCTHTATEIFHOTO MOTEHIHAIA
JTUCLUIUINH "JKOHOMUKAa M yIpaBJIeHUE
mpou3BOACTBOM ', "MIHHOBallMOHHAs YKOHOMHKA U
TEXHOJIOTHYECKOe NPEINpUHIMATENbCTBO
"[IpaBoBenenue" ms:

- (hopMupOBaHUS HABBIKOB CHUCTEMHOT'O BHICHHS
pOJM U 3HAYUMOCTH BBIOpaHHOM mpodeccuu B
COLMAJIbHO-?PKOHOMUYECKHX OTHOILICHHUAX  Yepes
KOHTEKCTHOE 00yUYeHHe

- (dhopmupoBanme
MICUXOJOTUYECKOU
TOTOBHOCTHU K
npodeccruoHanbHON
NEeSITENbHOCTH
n30paHHON
(B15)

o
npodeccun

Hcmonb30BaHNe  BOCHHTATENFHOTO  TOTEHIIMAIA
JTUCIUIUIMH ~ 00IIenpoecCHOHANBHOTO  MOIYJIS
TS

- (¢dopMHpOBaHHS YCTOWYMBOTO HHTEpeca K
po¢eCCHOHANTBHON IEITEILHOCTH, TOTPEOHOCTH B
JTOCTHKEHUH pe3yJnbrara, MOHUMAaHHUS
(GyHKIMOHANBHBIX ~ OOsI3aHHOCTEW ®W  3aj;ad
n30paHHOW TPOQECCHOHATBPHON  EATEIIHOCTH,
YyBCTBA MPOPECCHOHAIBHOW  OTBETCTBEHHOCTH
yepe3 BBINOJHEHHWE YYEOHBIX, B TOM 4YHCIE
NPaKTUYCCKUX 3aJaHuid, TPEOYIOIIMX CTPOTOTro
COOMIONICHUST TIPAaBUJ TEXHUKHA OE30MacHOCTH U
WHCTPYKIMH 1O paboTre ¢ 000OpynoBaHHEM B
paMKax J1abopaTopHOTo MPAKTUKYMA.




¢dbopmupoBaHue
YMCTBEHHOTO

HNHTesiexTyajbHoe -
BOCIIMTAHHUE KYJIbTYpbI
Tpyna (B11)

Hcnonp3oBaHne BOCHUTATEIBHOTO IIOTCHIIMAalla
JAHCIHTUTIH I'YMaHHTAPHOTO,
€CTeCTBEHHOHAYYHOT0, 001enpodecCnOHaTbHOTO
u npo(heCCHOHATTBHOTO MOJTYJISE ULt
¢dbopMHpOBaHUS KYIBTYphl YMCTBEHHOTO TpyJa
HOCPE/ICTBOM BOBJICUCHUSI CTYJCHTOB B y4eOHBIC
HCCIIEI0BATENBCKUE 3aaHusl, KypCOBBIE pabOTHI U

Ap.-

4 COAEPKAHUME U CTPYKTYPA JUCHUII/IMHBI

O61ua$1 TPYAOCMKOCTb AUCHUIIIIMHBI B 6 CEMCCTPEC COCTABJIACT 3 3ayeTHBIC CAHNHUIIBI,

108 gacos.
Bunbl yuebHoM
Texkymmuu
NeSTeTHbHOCTH, BKITFOYAS ATTecTar
KOHTPOJIb Makc.
CaMOCTOSTEILHYIO sl
Paznen = yCIIEBAaEMOCT Oast 3a
3 paboTy CTYJEHTOB H paznena
yHeOHOH ﬁ TPYIOEMKOCTH (B Hacax) " (Hemens, pasiel
TUCIUIUINH (Hemens, 5 *
= % % | opMa
BI % 'S AERAE : opma) )
5 K '8 é" ‘g cEs ‘S
= Q. &0 =
Cemectp 6
1 Paznen 1 1-3 5 4 8 JIP1-3 T1-4 10
2 Paznmen 2 4-7 5 3 6 JIP2-6 KP1-7 15
3 Paznen 3 8-12 5 4 8 JIP3-10 T2-12 10
4 Pasnen 4 13-18 5 3 5 - KP2-18 15
Hroro 20 | 14 | 20 | 27 50
DK3aMeH 27 50
Hroro 3a cemectp 100




4.1 Coaep:xanue JeKUM i
Pa3nen 1 KBaHToBasi onTHKA.

Tema 1.1 TemioBoe wu3iIydyeHMe M €ro XapakTepuUCTUKH. CHEKTphl TEIJIOBOTO
usnydeHus. 3akonsl Kupxroda, Buna u Credana—bonsimana. [Ipobiemsl uznydeHus
abcomtoTHO yepHoro Tena. KeanrtoBas rumore3a u ¢opmyna Ilmanka. OnTudeckas
nupomeTpusi. DoToHbl. JHeprusi, uMmmyiasc (orona. JlaBnenue cBera. OMBITHI
JlebeneBa. KBaHTOBOE U BOJIHOBOE OOBSICHEHHE JaBJIE€HUSI CBeTa. EIWHCTBO
KOPIYCKYJISIPHBIX W BOJIHOBBIX CBOMCTB AJICKTPOMArHUTHOTO U3JIYYEHUS.

Tema 1.2 AtomHuas u snepHas ¢puszuKa. IKCIEPUMEHTAILHOE 000CHOBAHNE OCHOBHBIX
uzaei kBantoBoi Teopur. OmnbITel @panka u I'epma. Dorodrdpdext. Dbdext Kommnrona.
JIuneiuateie criekTpol aToMOB. [locTynatel bopa. [IpuHIMn coOOTBETCTBUS.

Tema 1.3 KoprnyckyisipHO-BOJIHOBOW Ayann3M B Mukpomupe. ['mnoresa ne bpoiins.
Hudpakuus osnekTpoHoB. [lpuHumn HeompeneneHHOCTH. BomHOBBIE CBOMCTBa
MUKPOYACTHUI] U COOTHOLIEHNE HeolpeaeaeHHOCTeW. CTaTUCTUYECKUI CMBICIT BOJTHOBOM
dbynkimu. KBaHTOBBIE ypaBHEHUS JIBUKEHUS.

Pa3znen 2 YpaBuenus Lllpennnrepa. CTtpoenne aroma.

Tema 2.1 Bpemennoe u ctannonapHoe ypaBuenus [lpenunarepa. Yactuna B
OTHOMEPHOM MPSMOYTOJBbHON siMe. KBaHTOBBIN rApMOHUYECKUNA OCLIUILISTOP.
[TpoxokieHne YaCTHUITHI Yepe3 MOTCHIMANbHBIN 0apbep. TyHHENbHbIN 2D EKT.

Tema 2.2 ATOM U MOJIEKYJa BOJOPO/a B KBAHTOBOU TEOPHUHU.

Tema 2.3  Ctpoenmne aroma. YpaHeHue Illpeaunrepa miss aTtoma BOAOpOAA.
Bonopononono6Hbie aToMbl. DHEPreTUYECKUE YPOBHHU.

Tema 2.4 Atom u MoseKyJia BOAOpo/ia B KBaHTOBOM Teopuu. KBanToBbie uncia. CriuH
anektpoHa. OmnbiTel IllTepna um I'epnaxa. Iupuna ypoBHell. IIpocTpaHCTBEHHOE
KBaHTOBAHMUE.

Pa3znen 3 CTpykTypa 3JIeKTPOHHBIX YPOBHEl aTOMOB. JJieMEeHTbI KBAHTOBOM
CTATHCTHKH.

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

[Tepuonnueckas cucrema ssemenToB J1.11. Menneneesa. Maraetnam MUKpPOYACTHIL.
[Tpuanun [Maymnu.

Tema 3.2 Monekyna Bogopoja.



WNonHast 1 KoBaJeHTHAs CBA3U. DJIEKTPOHHBIE TEPMbI JBYXaTOMHON MOJIEKYJIBI.
MonekyJsipHbIE CITIEKTPHI.

Tema 3.3 DnemMeHThl KBAHTOBOM CTATUCTUKHU.

@da30BOE MPOCTPAHCTBO. DIIEMEHTapHas A4uerka. [InotHocTs cocTosiHui. Teopema
HepHcra u ee cnenctus.

Pasznea 4 IlonsiTie 0 KBAHTOBOM CTATHUCTUKM.

Tema 4.1 OcHOBbI KBaHTOBOM cTaTUCTUKU boze-OnHmreliHa n Pepmu-/upaka.
KBasnuactuupl. X onpenenenue u BUAbl. DJIEKTPOHBI B KpUCTaUIaX. TemIoeMKOCTh
KPHUCTAUINYECKOW PEIIETKHU.

Tema 4.2 DnexkTponpoBOJHOCTb MeTauioB. Hocurenu Toka Kak KBa3MYaCTHIIBL.
DHepreTuyeckue 30Hbl B Kpuctaimiax. Y posernb @epmu. [loBepxHocTs Depmu.

Tema 4.3 Meramibl, JUANEKTPUKU U TMOIYNPOBOJHUKU B 30HHOW Teopuu. [lonsitue
JIBIPOYHOM TIpoBOAUMOCTH. COOCTBEHHAS U IPUMECHAS TPOBOJIUMOCTb.

Tema 4.4 KBaHTOBBIE MpEACTaBICHUS O CBOMCTBax (QeppomMarHeTukoB. OOMeHHOE

B3aumoericteue. Temmneparypa Kropu. HamarununBanue heppoMarHeTukoB.

4.2 TemaTnuecKuii NJiaH JadopaTOPHBIX padoT
1. M3mepenne neproaa monypacmnaua J0AroK1UBYIEro H30Toma.
2. DKcniepuMeHTalbHas IpoBepKa 3akoHa [lyaccoHa.

3. WccnenoBanue ra3opa3psIHOro CUeTYHKA.

4.3 TemaTH4yeCKHUii MJIaH NPAKTUYECKUX PadoT

1.KBanrtoBas onrtuka. TeraoBoe uziydeHue. DHEPrus U UMITYJbC CBETOBBIX KBAHTOB.
2.JKCIIepUMEHTATbHOE O0OOCHOBAaHUE OCHOBHBIX HJEH KBaHTOBOW Teopuu. DOTOHBHI.
Omeiter @panka u ['epria. otoaddexrt. Dpdexr Komnrona.
3.KopmyckynsipHo-BostHOBOM ~ nyanm3Mm.  [mmoresa  ge  bpoits. Hudpaxims
37eKTpoHOB. COOTHOIIIEHHE HeompeaeIeHHOCTeH. BoIHOBBIE CBOMCTBA MUKPOYACTHIL U
COOTHOIIIEHHE HeompeneneHHoCcTe. CTaTUCTUYECKU CMBICT BOJTHOBOM (DYHKITHH.
4.BpemenHoe u crainuonapHoe ypaBHeHusi lllpemunrepa. Yactuiia B ogHOMEpHOM
npsIMOYTOJIbHOM siMe. [IpoxokaeHue yacTuilbl 4epe3 MoTeHIUaIbHbIN Oapbep.

5.ATOM W MOJEKyJla BOJOpOAa B KBaHTOBOW Teopuu. YpaHenue lllpenuurepa s
aToma Bojopoza. Bogopoaonono6Hbie aTroMbl. KBaHTOBBIE Unca.

6.IToaroToBKa K KOHTPOJIBHOU padoTe.



7.Kontponbnas pabora Ne 1.

8.27eMeHThl KBaHTOBOM cTaTHCTHKHA. Da30BOe MPOCTPAHCTBO. DJIEMEHTapHAas sSUeHKa.
[InotHOocTh cocTrossHui. Teopema HepHcra m ee cinencrBusa. lloHsATne 0 KBaHTOBOM
cratuctuke boze-OliHimreiina u @epmu-/lupaxa.

9.2O5eKTpoHBI B KpHCTaJJIe. DHEPreTUUEeCKUE 30HbI B KpUCTaaX. YpoBeHb DepMu.
[ToBepxHocTh @epmu.

10.DOnexkTpoHbl B Kpuctayuie. SBineHue cBepxmpoBoaumocTH. Dddext Jxozedcona.
KBantoBbie  mpeacTtaBieHuss O  cBoWcTBax — (peppomarHeTukoB.  OOMeHHOE
B3aNMO/JICHCTBHE.

11.Temneparypa Kropu. HamarununBanue gpeppoMarHeTuKoB.

12.TToarotoBka K KOHTPOJIbHOM padoTe No2.

13.KontponbHas padota Ne 2.

14.Pabora Hag oIIMOKaMH.

4.4 CamocTosiTeJibHAsE padoTa CTYJI€HTOB

1.H3y‘ICHI/IG JICKOUOHHOT'O MaTcpuajia IIO0 TEMC: «TennoBoe H3JIYUYCHHUC. HpO6JI€MI>I
N3TYy4YCHUA a0COJIIOTHO 4CpHOTO TCIIa. KBanToBass rumore3a u q)opMyna IInanka.

@DOTOHBI. DHEPTUS ¥ UMITYJIbC CBETOBBIX KBAHTOB).
2.IToaroToBKa K BBITOJHEHHIO JTA00paTOpHOM padoThl Ne 1.
3.Pemenne 3amad mo teme «KBaHTOBAs ONTHKA.
4.TIpopaboTka MaTepuaia k JlabopaTopHoii padote Nel.
5.IToaroToBka K BBITTOJTHEHHUIO JJabopaTopHO padore Ne 2.

6.[TogroroBka k KOHTponbHOU pabore Nel. Odopmiienne ortdera K J1abopaTopHOU

paboter Nel.

7 Ilpopabotka Marepuana k ysaboparopHoii padore Ne2. CriekTpbl BOJOpOAa U PTYTH.

[ToaroroBka k KOHTpoOJIbHOM padoTe Nel.

8.Hp0pa60TKa JICKOUOHHOI'O MaTcpuajia 110 TCMC ((BpCMCHHOC U CTAOUMOHAPHOC

ypaBHeHnus penunrepar.
9.I1popaboTka MaTepuaina kK JabopaTopHoii padote No3.

10.0dopmienue otuera k JabopaTopHoit padore No2. CrieKTpbl BOIOPOIa U PTYTH.



11.ITpopaboTka JIEKIIMOHHOTO MaTepuana 1o Teme: «YacTuima B OJHOMEPHOU

npsIMOYToiibHOM siMe. [IpoxokieHre 4acTUIlbl Yepe3 NOTEHI[UATbHBIN Oapbepy.
12.0dopmaenue oTdyeTa k 1aboparopHoit padore Ne3.

13.IloaroroBka Kk KOHTpOIbHOM padore Nel.

14.TToaroroBka K KOHTpOILHOM padore Nel.

16.Pabota Haj ommOKaMu 10 KOHTPOJIbHOM padoTe Nel.

17.I1popaboTka JEKIIMOHHOTO MaTepualia Mo Teme: «ATOM M MOJeKyja BOJAOpojaa B

KBAaHTOBOM TEOPUNY.
18.IToaroroBka k nmaboparopHoit padore Ned. TemnoBoe uznyueHue.

19.IlpopaboTka JEKIMOHHOTO MaTepwajia 1o Teme: «DJIEMEHThl KBAaHTOBOU

CTaTUCTHUKI.
21.Pemenne pu3nyuecKux 3a/ad Mo TeMe: « JIEMEHThI KBAHTOBOW CTATUCTUKU.
23.IToaroroBka K KOHTPOJILHOM padoTe No2.

24.ITpopaboTka JeKIMOHHOT0 MaTepHuana o Teme: «[loHsITHEe 0 KBAaHTOBOM CTATUCTUKE

boze-Onnimreitna u ®epmu-/Iupaka. Kpazuuactuupl. X onpeaeaeHue U BUABD.
25.1TpopaboTka JIEKIIMOHHOT'O MaTepHraa Mo TeMe: «IJIEKTPOHBI B KPUCTAILIISY.
26.IToaroToBKa K KOHTPOIBHOM padoTe No2.

27.Pabora Haj omuOKaMu KOHTPOJIBLHOM paboThl Ne2.

5 OBPA3OBATEJIBHBIE TEXHOJIOI' T

B cooTBeTcTBUM ¢ KOMIIETEHTHOCTHBIM IIOAXOZOM BBIITYCKHUK By3a JOJDKEH HE
IpOCTO 00JIaaTh OMPENCIICHHOM CyMMOW 3HAHUM, a YMETh IIPU TOMOIIU  OTHUX
3HAHMM pelaTh KOHKPETHBIC 3a/1a4U IPOU3BOICTBA.

VYuursiBas tpedoBanuss OC HUAY MU®DU no nampasnenuto noxaroroku 12.03.01
«[IpubopocTtpoenue», peanuzanus KOMIIETEHTHOCTHOIO ~ MOJIX0/1a JOJIKHA
IIPEIyCMaTpUBaTh HCIOIb30BAHUE B YUEOHOM IMPOIECCE AKTUBHBIX U MHTEPAKTUBHBIX
(opM MpoBeNEHUs 3aHATUA B COYETAHWM C BHEAYJUTOPHOM pabOTOW C ULENbIO

dbopMupoBaHus U pa3BUTUSA MPO(HECCHOHATHHBIX HABBIKOB OOYYAIOITUXCS.



JlekilMOHHBIE 3aHATHS MPOBOJATCS B CHEUUATU3UPOBAHHOM ayAUTOPUHU C
MIPUMEHEHUEM MYJIbTUMEIUINHOr0 00OpYIOBaHHA B BUAE Y4YEOHOW Npe3EeHTALUU.
VYyeOHble MaTepuaabl MPEAbIBISIIOTCA CTYIEHTaM JUIsl O3HAKOMJICHHSI U W3y4YeHUS,
OCHOBHBIE =~ MOMEHTHI JIEKIIMOHHBIX 3aHATUNA KOHCHEKTHUPYIOTCS. OTIOEIbHbIE TEMBbI
OpenaratoTcss sl CaMOCTOSITENIBHOIO M3y4YeHHUs € 00sA3aTEIbHBIM COCTAaBICHUEM U
KOHTPOJIEM KOHCIIEKTA.

[IpakTHU4ecKkre 3aHSATUS MPOBOIATCS TAKXKE C MPUMEHEHHEM MYJIbTUMEIUUHOTO
o0opyaoBaHUs C pa30OpPOM THUIIOBBIX PEHIEHUM 3aJad MO0 MEXaHUKE, MOJIEKYJSpPHO-
KMHETUYECKOW TeopHueil ¢ BhiAaueii y4eOHbIX MaTEpUaIoB CTYICHTaM.

Jlabopatopubie paboOTHI TpoBOmATCS B Jaboparopum oOmel ¢GU3NKA, Ha
71ab0paTOPHBIX yCTaHOBKAx, OpUranoil ctyneHToB u3 4-5 yenosek. Bece maboparopHbie
paboThI BHIMOIHAIOTCS (POHTAIBHO. 3a 2-3 MHSA 10 MpOBEAeHUs J1abopaTOPHBIX padboT
CTYJIGHTaM BBIJIA€TCSl UX OMHCAHHE JJIA U3yUCHUs, Mepes HaualioM padboT MPOBOIUTCS
TECTUPOBAHKE CTYJEHTOB ISl MPOBEPKH MX TOTOBHOCTHU K BBHITIOJIHEHUIO JIA0OPATOPHBIX
paoor.

Tekylmuil KOHTPOJIb 3HAHUM CTYAEHTOB IO OTAEIbHBIM pa3/ieiaM U B LEIOM I10
JUCIUIUIMHE MPOBOAUTCS B (hOpME KOMITBIOTEPHOI'O WM OYMa)KHOI'O TECTUPOBAHUS, a
TaK)K€ BBIMIOJJHEHUEM CaMOCTOSATENbHBIX pabOT MO pElIeHHI0 (PU3MYECKHX 3aj1ad,

(I)I/I3I/I‘-IGCKI/IX JUKTAaHTOB.

6 OHEHOYHBIE CPEACTBA UIA TEKYIIET'O KOHTPOJIA
YCHEBAEMOCTH, MPOMEXYTOUYHOM ATTECTAIIMU 11O UTOT'AM
OCBOEHUA JMCHUIIJIMHBI 1 YYEBHO-METOANYECKOE
OBECIHEYEHUE CAMOCTOSTEJBbHON PABOTHI CTYJEHTOB

(DOHI[ OIICHOYHBIX CPCIACTB IIO3BOJIACT OLCHHUTL 3HAHHWA, YMCHUS, HABBIKU H
YPOBCHb HpI/IO6peTeHHBIX KOMHGTGHHI/Iﬁ. (DOHI[ OLCHOYHBIX CPCACTB IIO AMCHHUILINHC
BKJIFOYACT:

6.1 Kommiaekr BaﬂaHI/Iﬁ IJIA TCKYIICTO KOHTPOJIA YCIICBACMOCTH.

6.2. O1leHOYHBIC CPEICTBA JJISI TIPOBEICHUS TPOMEKYTOYHON aTTECTaIIUH.



7 YAEBHO-METO/INYECKOE 1 THOOPMAIIMOHHOE
OBECIIEYEHMUE JJUCIUITVINHBI

7.1 OcHOBHAsI JUTepaTypa

1. bekman, . H. AtomHas u saepHas (pu3uKa: paAMOaKTUBHOCTb U MOHU3UPYIOIIHE
u3nydeHus : yueonuk ains By3oB / U. H. bekman. — 2-e uzn., ucnp. u gon. — Mocksa :
N3narensctBo HOpaiit, 2024. — 493 c. — (Bwicmiee obOpazoBanue). — ISBN 978-5-
534-08692-8. — Tekct : anexktpoHHbI // OOpa3oBatenbHas miatdopma KOpaiit [caiit].
— URL.: https://urait.ru/bcode/562202

2. MunanteeB, B.II. Atomnas ¢u3uka: y4eOHUK M NPAKTUKYM JUIsi BY30B /
B. II. MunanteeB. — 2-¢ usn., ucnp. u gom. — Mocksa ;| MznarensctBo HOpaiir,
2024, — 415 c. — (Beicmiee o6pazoBanue). — ISBN 978-5-534-15939-4. — Tekcr
anekTpoHHbI  //  OOpasoBarenbHass 1atdgopma HOpaitt  [caiit]. — URL:

https://urait.ru/bcode/561775

7.2 JlonoJIHUTE/ILHAS JIUTEPATypa

1. Ca3zonoB, A. b. Snepnas ¢usuka : yueOnuk st By3oB / A. b. CazonoB. — 2-e u3j.,
ucrip. u jgom. — Mocksa : M3parensctBo IOpaiit, 2024. — 320 c. — (Bnicuiee
obopazoBanue). —  ISBN 978-5-534-11829-2. — Tekct : OICGKTPOHHBIA //
Oo6pa3zoBatenbHas miatdopma FOpaiir [caiir]. — URL.: https://urait.ru/bcode/563653

2. CazoHOB, A. b. fnepras pusuka u nozumerpus. COOpHHK 3a7a4 : yueOHOEe mocooue
st CazonoB, A.b. Snepnas ¢wmsuka m mosumerpus. COOpHHK 3amad : ydeOHOE
nocobue ayis By3oB / A. b. Cazonos, M. A. boropoackas. — 2-¢ u3f., UCTp. ¥ O, —
Mocksa : MzparensctBo FOpaiir, 2024.— 98 c.— (Bricmiee o0pa3oBaHue). —
ISBN 978-5-534-05469-9. — Texkcr : snexktponHsiii / Obpa3oBarenbHas miaTdopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/563654



8 MATEPHUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHHUITJINHBI

Jns mpoBeneHWs Y4eOHBIX 3aHSATHM JIEKIIMOHHOTO M CEMHHApPCKOro THIIA,
CPYNIOBbIC U UHAWUBUAYAJIbHBIX KOHCYIbTAIUMM, TEKYILIEIr0 KOHTPOJIS, TPOMEKYTOUYHOM
aTTeCTalluM HCTOJB3YIOTCS Yy4eOHBbIE ayquTOPHH, OCHAICHHBbIE O0OpyJOBaHUEM U
TEXHUYECKUMU CPEACTBAMH O0yUCHUSI.

YueOHble ayIUTOPUU ISl CAMOCTOSITEIbHOM PabOThl 00YUYaIOIIMXCSl OCHAIEHBI
KOMITBIOTEPHOM TEXHUKOM C BO3MOXXHOCTBIO MOAKIKOYECHUS K ceTth «HTepHeT» u
oOecIiedeHuEM JIOCTyna B S3JEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPEIy
BYy3a.

TTHU HUSY MUOU obecnieyeH HEOOXOIUMBIM KOMILIEKTOM JIMIIEH3MOHHOIO U
CBOOOJIHO PaCIPOCTPAHAEMOI0 MPOrPAMMHOI0 00ECIIeUeHHUS.

Cenenuss 0 HaJIUYMU OOOPYJOBAHHBIX YUE€OHBIX KaOMHETOB, OOBEKTOB JIJIsi
MIPOBEJCHUS TMPAKTUYECKUX 3aHIATHH TpefcTaBlieHbl Ha oduimanbHoM caiite TTHU

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



