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1 IIEJIM OCBOEHUA YUYEBHOM JUCHUILIAHBI

B npouecce n3yueHus aTOMHOM U siiepHON (MBHKU 3aKIAIbIBAIOTCS OCHOBBI
oOlIeHay4YHoro (yHaaMeHTa, (OpMUPYIOTCS MPEJICTABIEHUS O COBPEMEHHOW KapTUHE
MHUpPa, BOCIHUTHIBAIOTCSI OCHOBHBIE TIPHEMBI MO3HABATEIBHON JESATENbHOCTH, 0e3
KOTOPBIX HE MOXET OOOWTHUCh HU OJIMH CIEUAIUCT, B KakoW Obl 00JacTH HayKH,
TEXHHUKH U MIPOU3BOJICTBA OH HU paboTa.

TpynHo HailTu cpey €CTECTBEHHBIX U TEXHUYECKUX AUCHUUIUINH TaKylo 00JIacTh
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 HCIHOJIb30BAIUCH Obl METOJbl (GU3HKUA U €€
JOCTHKEHHUS.

JloctaTouHast ¢pu3ndeckasi MOArOTOBKA TapaHTUPYeET Oojiee rIyOoKoe YCBOCHHE
JAH00BIX 3HAHUM, Pa3BUBAET CIIOCOOHOCTUM K BOCHPHUATUIO HAYYHBIX M TEXHUYECKUX
CBEACHMN, C KOTOPHIMH TPUXOAWTCS CTAJKUBAThCSI B XOJ€ MPAKTUIECKOU
JESITEIbHOCTH, TIO3BOJISIET TBOPUYECKH MCIOJIB30BaTh TOT OOIIMPHBIA MaTepua,

KOTOpBII;'I NpcaACTaBIAAIOT COBPECMCHHBIC KOMIIBIOTCPHBIC CCTH.

1.1 Ileau qAMCHMIIMHBI

Henn nucuumiauHbl «ATOMHas W sAepHas (uU3MKa» 3aKIIOYaOTCS B
(GOpMUPOBAHUN Yy CTYJIEHTOB IPEACTABICHUS O COBPEMEHHOM (hU3MUECKOM KapTHHE
MHpa W  HAY4YHOIO  MHUPOBO33PECHMS, 3HAHUM WU  YMEHUM  HCIIOJIb30BAHUS
(GyHIaMEHTAIbHBIX 3aKOHOB, TEOPUI KJIACCUYECKON U COBPEMEHHOUN (DM3HKH, a TaKKe
METOJIOB (DU3MUECKOIO HCCIEIOBAaHUS KaK OCHOBBI CHCTEMbI MPO(eCCHOHATBLHOU

JACATCIBHOCTH.

1.2 3agaun TUCHUIIJINHBI

3agaun JUCHUIUIMHBI «ATOMHAs M siiepHast (PU3MKa» COCTOAT B TOM, UTOOBI
PACKpBITh CYIIHOCTh OCHOBHBIX MNPEACTABICHUM, 3aKOHOB, TECOPUM KIACCUYECKOW U
COBPEMEHHOW (DM3UKH B MX BHYTPEHHEM B3aMMOCBS3M U IIEJIOCTHOCTH, TaK Kak st
OyIylIero WHXXEHEpa BaXXHO HE CTOJIbKO OMHMCAHWE IIMPOKOTO Kpyra (PU3HMYECKUX
SIBJICHUM, CKOJBKO YCBOCHHE HUepapXud (PU3WYECKUX 3aKOHOB W TOHSTHH, TPAHUI] UX
MPUMEHUMOCTH, TO03BoJsitoee AP (PEKTUBHO HCIOJIB30BaTh HMX B KOHKPETHBIX

CUTyalusix; (OPMHUPOBATH y CTYJECHTOB YMEHHUS U HaBBIKM pEIIEHUS O00O0OIIEHHBIX



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 PpE3YyJIbTATOB, IMOJYYECHHBIX C IMOMOIIBIO SKCIEPUMEHTAIBHBIX WIH
TEOPETUYECKUX METOJO0B MCCIIEIOBAHUS; CIIOCOOCTBOBATh PA3BUTHUIO Y CTYJIEHTOB
TBOPYECKOTO MBIIIJICHUS, HABBIKOB CAMOCTOSITEIbHON MO3HABATEIBHOMN JIEATEIIbHOCTH,
YMEHUS MOJEIUPOBaTh (PU3MUECKHE CHUTyaIlldd C HKCIOJIL30BAHUEM KOMIIBIOTEPa,;
O3HAKOMHUTH CTYJEHTOB C COBPEMEHHON W3MEpUTEIHHOM ammaparypoid, BhIpabOTaTh
YMEHUS ¥ HABBIKM TPOBEICHUS SKCIIEPUMEHTAIBHBIX HCCICIOBAHUA U 00pabOTKH WX
pe3ynbTaTOB, YMEHHUS BBIJIETUTh KOHKPETHOE (PU3MUECKOE COACpPKAHUE B MPHUKIIATHBIX

3a/1a4ax OyayIieH CrenuaibHOCTH.

2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII BO
HMucnunmHa «AtomHass u  sigepHas  ¢usuka» (b1.B.OJ.12) otHOCHTCA K
BapHATUBHOW YacTH, 00s3aTeNbHAs TUCIUIIMHA Y4eOHOTO TUIaHA IO HaIpaBJICHHUIO
noarotoBku 09.03.01 mpodwte moaroToBKM "BhUnCINTEIFHBIC MANTUHBI, KOMITIEKCHI,

CHUCTEMBI U ceTH". JJuciuiinHa yutaercs B 6 cemectpe.

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

3.1 KomnereHuuy AUCIMIIINHBI

N3yuenne nmucuMIuiMHbI «ATOMHas M snepHas (GU3HKa» HampaBlIeHO Ha
dbopMUpOBaHUE Y CTYACHTOB CIAEAYIONIUX KOMIIETCHITUH:

YK:
- CHOCO6€H HCIIOJIB30BATh 3HAHHUA CCTCCTBCHHOHAYYHLIX MUCHUIIIIMH, IIPUMCHATDH
METOJBl MaTEMaTHYECKOTO aHallu3a W  MOJICTUPOBAHMS, TEOPETHYECKOTO |

IKCIEPUMEHTAIBHOIO MCCIIeIOBaHMs B TTOocTaBIeHHbIX 3amauax (YKE-1)

3.2 [Ilepeyenb pe3yabTaroB 00pa3oBaHusi, (GoOpMHPYeMbIX JAMCHHUILIMHOM,
C YKa3aHHeM YPOBHSI X OCBOCHHUA

B PE3YIbTATC U3YUCHUA OJUCHUIIIIMHBI CTYJACHT JOJIZKCH:



3HAThb:

— OCHOBHBIC 3aKOHbl €CTCCTBCHHOHAYYHLIX AUCHUILIMH, METOAbI MAaTCMAaTHYCCKOI'O

aHali3a W MOJCIHMPOBAHUS,  TEOPETHYECKOTO U OKCICPUMEHTAIbHOIO
uccienosanns(3-YKE-1)

— yMeThb:

— HCIOJB30BaTh  MaTeMaTHYECKHE  METOAbl B  TCXHHYCCKUX  MPUIOKCHHUSIX,

PaCCYUTBIBATh OCHOBHBIC YHMCJIOBBIC XAPAaKTCPHUCTHKU CHY‘I&I?IHI)IX BCJIMYHUH, PCIIATh

OCHOBHBLIC 3aJa4u MaTeMaTHUYECKOM CTaTUCTHUKH, pPCIIaTb THUIIOBBIC PACUHCTHBIC

3agaun (Y-YKE-1)

BJIAJ€Th.

— MCETOAAMHN MATECMATHUYCCKOI'0 aHaJIn3a U MOACIIMPOBAHUS; MCTOAAMHA PCIICHUSA 3aaa4

aHalln3da N pacdcTa XapaKTCPHUCTHUK (1)I/I3I/I‘-ICCKHX CUCTCM, OCHOBHBIMHU IIPpHCMaMH

06pa6OTKI/I OKCIICPUMCHTAJIbHBIX HOAaHHBIX, MCTOJaMH pa6OTBI C IIPHUKJIAIHBIMHA

nporpamMmHbIME Tipoayktamu (B-YKE-1).

3.3 BocnurareabHas padora

HanpasJienue/ Co3mpanmne yciaoBuii, | Ucnosib30BaHHe BOCHUTATEILHOI0 MOTEHIMAJIA
neJan o0ecneYnBalIINX Y4eOHBIX IHCHUIIIHH

EcrecTBeHHOHAY4HBIH 1 001IenpodeccHOHAIBLHBIA MOTYJIH
IIpodeccnonanbuoe | - dbopmupoBanue | 1.Mcrmoap30BaHre BOCHHMTATEIIBHOIO IMOTEHIIMAIA
" TPyAoBoOe | IITyOOKOTo MOHUMAaHUS | TUCIUTUINH €CTECTBEHHOHAYYHOT O Hu
BOCITHTaAHHE COLIMAJIbHOM pomnu | o0mienpopecCuOHANTBHOTO MOTYIIS JJIS:

npodeccuu, TMO3UTUBHOU
Y aKTUBHOM yCTaHOBKHU Ha
LIEHHOCTH n30paHHOI
CIEeLUAIbHOCTH,
OTBETCTBEHHOTO
OTHOILICHHUS K
npogecCuOHAITBHON
NesITebHOCTH,
(B14)

pyny

- (opMupoBaHUS TO3UTUBHOTO OTHOIIEHHS K
npodeccun HHXKeHepa (KOHCTPYKTOpa, TEXHOJIOTa),
MMOHWMAaHMsI €€ COLMAIBHOW 3HAYUMOCTH U POJIH B
o0miecTBe, CTpEeMJIEHUS  CIeoBaTb  HOpMam
npodecCuoHaNTbHON STUKH MOCPEICTBOM
KOHTEKCTHOIO OOy4YeHHs, pelleHUs] MpaKTUKO-
OPUEHTHPOBAHHBIX CUTYAIIMOHHBIX 3a71ad.

- (dopMmupoBaHHMs yCTOHYMBOIO HHTEpeca K
popeCCUOHAIBHON JIESITEIbHOCTH, CIIOCOOHOCTH
KPUTHYECKH,  CaAMOCTOSITEIILHO MBICTTUTD,

MOHMMATh 3HAYUMOCTh TMPO(HEcCUu MOCPECTBOM
OCO3HAHHOTO  BBIOOpa  TEMaTUKU  MPOEKTOB,
BBIITOJTHEHUS MIPOEKTOB C MOCIEYIOMIEH
MyOJIMYHON Tpe3eHTaluel pe3yabTaToB, B TOM
ypciie  OOOCHOBAaHMEM WX  COLUMAJLHOH W
MPaKTUYECKOW 3HAUMMOCTH;

- (hopMupoBaHUsT HABHIKOB KOMaHJIHOW palOOTHI, B
TOM YHCII€ pealM3alldUd Pa3IMYHBIX MPOEKTHBIX
posieit (nMmaep, WCHOJHUTEIh, AHAIWTHK W TIp.)
MOCPEICTBOM BBITTOJIHEHUSI COBMECTHBIX MTPOEKTOB.
2.Mcnonp30BaHue BOCHUTATEIILHOTO ITOTEHIIMAJIA
JUCIUATLINH "JKOHOMHKA u yIpaBJICHUE




npou3BoJcTBOM ", "MIHHOBAalIMOHHAS KOHOMHKA U
TEXHOJIOTUYECKOE MpEANPUHUMATEIBCTBO"
"[IpaBoBenenue" mis:

- (¢opMUPOBaHUS HABBIKOB CHCTEMHOTO BUICHUS
pOIM W 3HAYMMOCTH BBIOpaHHOW mpodeccuu B
COLIMATIbHO-9KOHOMUYECKUX OTHOILEGHUSX  uepe3
KOHTEKCTHOE 00y4eHUe

- ¢dopmupoBanue | Mcronp30BaHne BOCIHUTATENBHOTO  MOTEHIHANA
MICUXOJOTHYECKON JUCHUIUIMH ~ 00IIenpodecCHOHAIbHOTO — MOIYJIS
TOTOBHOCTHU K | IS
npoeccuOHaTBLHON - (¢opMHUpOBaHMA YCTOWYMBOIO HMHTEpeca K
JeSITeIbHOCTH 1o | npogecCUOHANBHON JeSTeNbHOCTH, TOTPEOHOCTH B
n30paHHOi  mpodeccuu | TOCTHIKEHUU pe3ynbrarta, MTOHUMAHHUS
(B15) (YyHKIMOHANBHBIX ~ OOsi3aHHOCTEW M 3a1ay
n30paHHOi  TMpodecCHOHATLHON  AESITeNBbHOCTH,
YyBCTBa MpO(ecCHOHANBbHON  OTBETCTBEHHOCTH
4yepe3 BBIIOJHEHHE YYEOHBIX, B TOM 4YHCIE
OPAaKTUYECKUX 3a/laHui, TpeOyIoIHUX CTPOroro
COOJIFOJICHHSI TIPAaBUJI TEXHUKH O€30IacCHOCTH H
UHCTPYKIMH 1o paboTe ¢ 0OOpyIOBaHUEM B
pamKax J1abopaTOpHOro NPAKTUKYMA.
HNuTesuiektyanbHoe | - ¢dopmupoBanue | Mcronb30BaHie BOCIUTATEIBHOTO —IOTEHIMAJA
BOCIIUTAHUE KYJIbTYPbl ~ YMCTBEHHOTO | TUCIUILUIUH TYMaHUTApHOTO,
Tpyna (B11) €CTECTBEHHOHAYYHOT0, 0O0IIEenpodecCHOHATIEHOTO
u poheccCuoHaNBEHOTO MOJIYJIS JUTST

(dbopMHUpOBaHHUA KYJIBTYpbl YMCTBEHHOTO TpyJa
IIOCPEACTBOM BOBJICUEHMSI CTYJEHTOB B yueOHbIE
UCCIIe10BaTeIbCKUE 3a/laHusl, KypCOBbIE pabOThl U

Ap.

4 COAEPKAHUE U CTPYKTYPA JUCHHUIIJIMHBI

OOmast TpPyI0eMKOCTh TUCIHMIUIMHEI B 6 CEMECTpe COCTaBISICT 3 3a4eTHBIC CIMHMUIIBI,

108 gacos.
Buasr yueoHoi
Texkymmin
JIESITEILbHOCTH, BKJIIOYas ATrecTan
KOHTPOJIb Make.
CaMOCTOSTEIIbHYIO nst
Paznen = YCIIEBAEMOCT Oaiu 3a
5 paboTy CTyIEHTOB U pazzena
. =
yueOHOM ) 1 pasaed
T TPYAOEMKOCTH (B yacax) (Hemes, i
JTUCIMILINH (Henmens, o )
= 2. 3|8 opMma
= : =
BI = Lg S Eé S 8 4 CI)OpMa)
5 B 9 g2 €
= e, SN OREES

Cemectp 6




1 Paznen 1 1-3 5 4 5 8 JIP1-3 T1-4 10
2 Paznen 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 Pazgen4 | 13-18 | 5 3 5 5 - KP2-18 15
Htoro 20 | 14 | 20 | 27 50
Ok3ameH 27 50
Htoro 3a cemectp 100

4.1 Conep:xaHue JeKUUM
Pasznea 1 KBanroBas onTtuka.

Tema 1.1 TemnoBoe wu3IydeHHE W €ro XapakTepUCTUKHA. CIIEKTpbl TEIIOBOTO
u3nydenus. 3akonsl Kupxroda, Buna u Credana—bonbumana. IIpobnemsl u3imydeHus
abcomoTHO yepHoro tena. KBantoBas rumote3a u ¢opmyna Ilnanka. Onrtuueckas
nupomeTpus. DoToHbl. DHeprus, ummyinbc ¢oToHa.  JlaBieHue cBeTa. ONBITHI
JleOeneBa. KBanToBoe © BOJIHOBOE OOBICHEHHE JaBJICHUA CBeTa. EJIUHCTBO
KOPIYCKYJISIPHBIX U BOJTHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO U3TyYEHUS.

Tema 1.2 AtomHas u snepHas (uzuka. DKCIEPUMEHTAIBHOE 000CHOBAHNE OCHOBHBIX
unen kBantoBoil Teopun. OnbiTel @panka u ['epra. @otorddext. Ddhdext KomnroHna.
JInnenyatelie criekTpbl aToMOB. [loctynater bopa. [IpuHuun coorBercTBus.

Tema 1.3 KopryckyasspHO-BOTHOBOM Ayanu3M B Mukpomupe. ['mnoresa ne bpois.
Hudpakuust snexktpoHoB. llpuHuun HeompeneneHHOCTH. BoaHOBBIE CBOMCTBa
MHUKPOYACTHI] U COOTHOILIEHHE HeonpeiesieHHOCTe. CTaTUCTUYECKHUI CMBICI BOJIHOBOM
¢bynkunu. KBaHTOBBIE ypaBHEHUS JBUKEHUS.

Paznen 2 YpaBnenus Illpenunrepa. CtpoeHue aToma.

Tema 2.1 BpemenHoe u cranimonapHoe ypaBHeHnus Llpenunrepa. Yactuia B
OTHOMEPHOU MPSAMOYTOJIbHON siMe. KBaHTOBBIN FapMOHUYECKHUI OCLIUILIATOP.
[IpoxoskieHrne YaCTHUIlLI Yepe3 MOTCHINAIbHBIN Oapbep. TyHHENbHbIN 2P hEKT.

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




Tema 2.3  Crtpoenue aroma. YpaHeHue Ilpemunrepa s aTomMa BOAOPOJA.
Bonopoaonono0Hbie aTOMbI. DHEPreTUYECKUE YPOBHH.
Tema 2.4 AToM u MOJEKyJia BOJIOpOJa B KBAaHTOBOM Teopun. KBaHToBbIE unciia. CiuH
anektpoHa. OmbiTel ITepna m I'epnmaxa. Ilupuua ypoBHeil. IIpocTpaHcTBEeHHOE
KBAaHTOBAHHUE.
Paznen 3 CTpykTypa 3/IeKTPOHHBIX YPOBHE aTOMOB. JJieMEHTbl KBAHTOBOM
CTATUCTHKM.
Tema 3.1 CTpyKTypa 3JE€KTPOHHBIX YPOBHEH B CJI0KHBIX aTOMaX.
[lepnonnueckas cucrema sneMenToB .M. MenneneeBa. MarueTnsm MUKpOYaCTHIL.
[Tpunumn [Haymnu.
Tema 3.2 MouJiekyna Bojopoa.
HNoHHast 1 KOBAJICHTHAS CBA3U. DJIEKTPOHHBIE TEPMBI JBYXaTOMHON MOJIEKYJIBI.
MonekynsipHbl€ CHEKTPHI.
Tema 3.3 DneMEHTBHI KBAHTOBOW CTATUCTUKH.
da30BO€ MPOCTPAHCTBO. DIIEMEHTapHas sueiika. [ InoTHocTh coctosiHmii. Teopema
HepHcra u ee cienctBusl.
Pa3znen 4 IlonsiTue 0 KBAHTOBOM CTATUCTUKMH.
Tema 4.1 OcHOBBI KBaHTOBOM cTaTUCTUKU boze-OiiHmreiina u ®depmu-/lupaka.
KBaznuactunpl. Ix onpenenenrne u BUAbl. DJIEKTPOHBI B KPpUCTAIIAX. TEMI0EMKOCTh
KPUCTALUINYECKOU PEIIETKH.
Tema 4.2 DaekTponpoBOAHOCTH MeTauloB. HocuTenm Toka Kak KBa3UYACTHIIHI.
DHepreTudeckre 30HbI B Kpuctamuiax. Yposenb @epmu. [losepxnocts @epmu.
Tema 4.3 Meraiuibl, AUANEKTPUKU W MOJTYHNPOBOJHHMKKA B 30HHON Teopuu. [loHsTHe
JTBIPOYHON TTPOBOAUMOCTH. COOCTBEHHAs! M IPUMECHAS IPOBOAUMOCTbD.
Tema 4.4 KBaHTOBBIE MpeCTaBICHUS O CBOWCTBax (deppomarHeTukoB. OOMEHHOE
B3aumozeiicteue. Temneparypa Kropu. HamarunuuBanue eppomMarHeTUKOB.

4.2 TemaTuuyeckuii njiaH JJ1aGopaTOPHBIX padoT
1. U3MepeHne neproia noiaypacmnana J0AroK1UBYIIEro H30ToMa.
2. DKkcnepuMeHTallbHas IpoBepka 3akoHa [lyaccoHa.

3. UccnenoBaHue ra30pa3psqHOTO CUCTIHKA.

4.3 TemaTnuecKuil NJIaH NPAKTHYECKUX padoT

1.KBanToBas ontuka. TermioBoe H3JIy4CHHUC. 3Hepr1/151 " UMITYJIbC CBECTOBBIX KBAHTOB.



2.DKCniepuMeHTalbHOe OOOCHOBAaHHWE OCHOBHBIX HJEH KBAHTOBOW Teopuu. POTOHBI.
Omnbitel ®panka u [Nepra. ororddexr. Ddhdexr Komnrona.
3.KopnyckynsipHo-BosiHOBOM  ayanu3Mm. [umoresa ge  bpoits. Hudpakius
71eKTpoHOB. COOTHOIIIEHUE HEOTpeIeNIEHHOCTE. BOITHOBEIE CBOMICTBA MUKPOYACTHI] U
COOTHOIIIEHHE HeompeaeneHHOCTel. CTaTUCTUUECKUN CMBICT BOJTHOBOW (DYHKIIMH.

4. BpemenHoe u cranuoHapHoe ypaBHeHus lllpenunrepa. Yactuima B OZHOMEpPHOMN
npsIMOYToJIbHOM siMe. [IpoxoskaeHue 4acThllbl Yepes MOTeHUUaIbHbIN Oapbep.

5.ATOM M MOJEKyJla BOJOpoJa B KBaHTOBOW Teopuu. YpaHeHue lllpenuurepa s
aToMa Bojopoza. Bogopomonogo6usie atombl. KBanTOBBIE UncCa.

6.IloaroToBka K KOHTPOJIBHOM paboTe.

7.Kontponbnas pabora Ne 1.

8.05eMeHThl KBAaHTOBOUM cTaTUCTUKH. Da30BOE MPOCTPAHCTBO. DJIEMEHTApHAs SYCHKa.
[ImotHOCTE cocrosHui. Teopema HepHcra m ee cinencrBud. llonatne 0 KBaHTOBOM
cratuctuke boze-OuHireitna u ®epmu-/upaka.

9.0neKkTpOHBI B KpUCTaie. DHEPreTUYECKUE 30HBI B KpUCTAUIax. YpoBeHb Depmu.
[ToBepxHoCTh Depmu.

10.9nexTponbl B KpucTawie. SBiaeHue cBepxmpoBoaumoctu. Dddekt Jlxozedcona.
KBantoBble  mpencraBieHuss O  cBoiicTBax  (eppoMarHeTukoB.  OOMeHHOe
B3aMMO/ICHCTBHE.

11.Temneparypa Kropu. HamarunuvBanve ¢eppoMarHeTHKOB.

12.TToaroToBKa K KOHTPOJILHOM padoTe No2.

13.KonTpomasHas padota No 2.

14 .PaGora Hajg omrmOKamu.

4.4 CamocTosiTe/ibHasi padoTa CTyJIeHTOB

1.M3y4yeHnue neKIMOHHOTO martepuana mno teme: «TeroBoe uzmydeHue. IIpoGnembl
U3y4yeHus: abCoOTHO uepHOro teia. KBanToBas rumorte3a u Qopmyna Ilmanka.

DOTOHBI. DHEPTUSI U UMITYJIBC CBETOBBIX KBAaHTOBY.
2.IlonroToBka K BHITIOJIHEHUIO JIabopaTopHOM padoThl Ne 1.
3.Pemenue 3amau mo reme «KBaHTOBast ONITHUKAY.

4 IlpopaboTka Matepuana k JjadoparopHoi padore Nel.

5.IloaroToBka K BEIIOJIHEHHUIO JJabopaTopHO# padore Ne 2.



6.ITogroroBka k KOHTpOJBHON pabore Nel. OdopmueHue ordyeta K gabopaToOpHOI

paboTsr Nel.

7.IIpopaboTka matepuana k jgabopatopHoil padore Ne2. CrnekTpbl Bogopoda U PTYTH.

[TonroroBka Kk KOHTpOJILHOU padoTe Nel.

8.Hp0pa60TKa JICKOMOHHOT'O MaTcpHaia II0 TCMC «BpeMCHHOC N CTAaOIMOHApPHOC

ypaBHeHus Llpenunrepay.
9.IIpopaboTka MaTepuaa K laboparopron padore Ne3.
10.0dopmiienue otuera k mabopaTtopHoit padote No2. CrieKTpbl BOJOPOJIa U PTYTH.

11.1IpopaboTka JNEKIMOHHOTO MaTepuasa 1o Teme: «Yactuia B OZHOMEPHOM

npsMOYToJIbHOM siMe. [IpoxoskaeHue yacTuilbl Yepe3 MOTEHIUAIbHBIN Oaphepy.
12.0¢dopmnenue otyeTa k 1aboparopHoit padore Ne3.

13.IToarotoBka Kk KOHTpOJBHOM padoTe Nel.

14 TloaroroBka K KOHTpOJIbHOM padote Nel.

16.PaboTa Haj ommOKaMu 10 KOHTPOJIbHOM padote Nel.

17.1IpopaGoTKa JIEKUMOHHOTO MaTepuaia Mo Teme: «ATOM M MOJeKyla BOAOpOAa B

KBaHTOBOU TEOPUI.
18.IToaroroBka k maboparopHoii padore Ned. TemnoBoe U3ITydYCHHE.

19.1lpopaGoTka JEKIMOHHOTO MaTepHalia Mo TeMme: «DIJIEMEHThl KBaHTOBOU

CTaTUCTUKNY.
21.Pemienre GU3MYECKUX 3a/1a4 1O TeMe: « DIEMEHTHI KBAHTOBOW CTATUCTHKI.
23.IloaroToBKa K KOHTPOJIbHOU padoTe Ne2.

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

boze-Ditnmreitna u @epmu-lupaka. KBazuuactuuepl. Ix onpeneneHue u BUAbD.
25.I1popaboTka JIEKIIMOHHOTO MaTepuaa 1o TeMe: « IJEKTPOHBI B KPUCTATIICY.
26.IToaroroBka K KOHTPOJbHOU padoTe Ne2.

27.Pabota Has omuOKaMu KOHTPOJIBHOU paboThl No2.



5 OBPA3OBATEJIBHBIE TEXHOJIOI'NHU

B coOTBETCTBUM ¢ KOMIETEHTHOCTHBIM MOJXOJOM BBITYCKHHUK By3a JOJDKEH HE

npocTo 00JazaTh OMPENSICHHOW CYMMOHW 3HAHWA, a YMETh TMPH TOMOINA OTUX
3HAHUM perniaTh KOHKPETHBIE 3a/1a4u MTPOU3BOICTBA.
YuuteiBas TpeboBanus OC HUAY MUOU no nampasnenuto nmoarotoBku 11.03.03
«KoHCTpyupoBaHre W  TEXHOJOTHS  DJIEKTPOHHBIX  CPEICTBY, peanuzanus
KOMIIETEHTHOCTHOT'O MOJIX0/la JOJKHA MpelycMaTpUBaTh HCIOJIb30BaHUE B yueOHOM
MPOIIECCEe AKTHUBHBIX U MHTEPAKTHBHBIX ()OPM TPOBEICHUS 3aHATUH B COYCTAHHH C
BHEAYJIUTOPHON pabOTOM C Leabl0 (POPMUPOBAHUS U PA3BUTHS MPOdhEeCcCHOHATBHBIX
HABBIKOB 00YYaroIIMXCsl.

JIeKuUMOHHBIE 3aHATUS TPOBOJATCA B CHELUAIM3UPOBAHHOW ayJIUTOPUH C
MPUMEHEHUEM MYJIbTUMEIUHHOTO O00OpYy/IOBaHUS B BHUIE YYCOHOW IpE3eHTaIUU.
VY4eOHble MaTepuagbl NPEAbABISIIOTCA CTYIEHTaM JUIsl O3HAKOMIICHHSI U W3Yy4YEHUS,
OCHOBHBICE ~MOMEHTHI JICKIIMOHHBIX 3aHATHUH KOHCHEKTUPYIOTCSA. OTHENbHBIE TEMBI
OpeiaraloTcs JUIsi CaMOCTOSITENIbHOTO U3Y4YEHHs ¢ 00s3aTeIbHBIM COCTABICHUEM U
KOHTPOJIEM KOHCIIEKTA.

[IpakTuueckuie 3aHATUS TMPOBOSTCS TaKXKE C MPUMEHEHHEM MYJIbTUMEIUITHOTO
0o0opyZoBaHusl ¢ Pa3dOpPOM THUMOBBIX PELICHUN 3alady MO MEXaHUKE, MOJEKYJSIPHO-
KMHETHYECKOW TeOpHEH ¢ BhIaueil y4eOHBIX MAaTEPUATIOB CTYICHTAM.

JlaGopatopHble pabOTBI TPOBOASATCA B jaboparopuu oOmeld GU3uMKH, Ha
71a00paTOPHBIX YCTAaHOBKAx, OpuUranoi cryAaeHToB U3 4-5 yenoBek. Bece maboparopHbie
paboThI BHIMOIHAIOTCS (GPOHTANBHO. 3a 2-3 MHS 0 MPOBEACHUS 1ab0paTOPHBIX padboT
CTYJ€HTaM BBIJAETCSA WX OMHUCAHUE I U3YyYEHHUs], Mepe]l HayajioM padoT MPOBOAUTCA
TECTUPOBAHUE CTYJIEHTOB JUIsl IPOBEPKH MX TOTOBHOCTHU K BBITIOJHEHUIO JIA0OPATOPHBIX
pabor.

Texkymuii KOHTPOJIb 3HAHUW CTYAECHTOB MO OTAEJIBHBIM pa3ziejlaM U B IIEJIOM IO
JTUCITUTIIMHE TIPOBOJUTCS B (POpME KOMITBIOTEPHOTO WM OyMa)KHOTO TECTUPOBAHUS, a
TaK)X€ BBITIOJIHEHHEM CaMOCTOSITENIBHBIX padOT MO perieHuto (U3NYECKUX 3ajad,

(1)I/ISI/I‘ICCKI/IX JUKTAHTOB.

6 OHEHOYHBIE CPEACTBA JJISA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MPOMEXYTOYHOM ATTECTAIIUH IO UTOT'AM



OCBOEHUSA AMCHUIIVIMHBI 1 YYEBHO-METOANYECKOE
OBECIEYEHUE CAMOCTOSATEJIbHOM PABOTHI CTYJIEHTOB

HepequL OLCHOYHBIX CPEACTB, HCIIOJIb3YCMbIX JIA TeKy]_lIeﬁ aTrTrecranmumn

HaumenoBaHue IIpencrasienue
Kparkas xapakrepucTuka OneH04HOro
Kon OLICHOYHOI'0 OLICHOYHOI'0
cpeacTsa
cpeacrsa cpeacrsa B one
6 cemecTp
T1 | Teer Nol Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUH,
3 M03BOJIAIOIIAS. aBTOMATU3UPOBaTh npoueaypy | @oHI TECTOBBIX
T2 | Teer N2 W3MEPEHHS YPOBHS 3HAHUW U YMEHUI 3aaHui
B oOyuatomerocs

KontponsHas pabora . Kommekr
KP1 CpencTBo npoBepKU YMEHUN IPUMEHSATh

Nel KOHTPOJIbHBIX

MOJIyYEHHbIE 3HAHUS JUIs peLICHUs 3a/1a4 .

KonTpomnbHas padbota 3aJIlaHu 110
KP2 OITPENIEIIEHHOTO TUIIA 10 TEME WIIN Pa3AeIy

No2 BapuaHTaM
1P1 JIaboparopHas

pabora Nel .

CpencTBa MpoBEpKU YMEHUN U HABBIKOB

JlaGopaTopHas Metoauueckoe
JIP2 IIPUMEHEHHUS Ha IPAKTUKE TEOPECTUYECKUX

pabota No2 SHAHW PYKOBOJICTBO
P3 JlaGopaTopHas

pabora No3

oOy4eHUs MpeJICTaBICHA B CASAYIOIIEH TaOIuIe:

PacumpoBKa KOMIIETEHIMIA Yepe3 IIAHMPYyeMble Pe3yJIbTAThl 00y4eHu sl

CBs13b MKy POPMUPYEMBIMHU KOMIETEHITUSIMU U TUTAHUPYEMBIMH pe3yJIbTaTaMu

IIpoexTUpyemBble pe3yJIbTATHI OCBOCHUS 1M CUHUILINHBI
N CpeacrBa ¥ TEXHOJIOTHH
Kon U MHAUKATOPbI (JOPMHUPOBAHUSA KOMMETEHIHH P—
3unatb (3) Ymers (Y) Baaners (B)
VKE-1 31, 32, 33 V1,V¥2 Bl, B2 JIP1, JIP2, KP1,D
Jdranbl GopMHUPOBAHUS KOMIIETEHIIUM
Bunrni arrectanmun
3HaHu,
Kozt . | Arrecrar | IIpomexy
o YMEHUS Texymmit
Paznen TeMbI 3aHATHH nst TOYHAas
KOMIIETE " KOHTPOTb — | o o
HIUI HAaBBEIKU pasit aTTecTalu
Heens Henens
i
6 cemecTp
KBaHTOBast onTHKa.
Tema 1.1 TemmoBoe
U3JIy4€HHUE U €TO 3-VKE-1
XapakTEepUCTUKHU.. Tema ) ) )
Paznen 1 1.2 AToMHas i snepHas VKE-1 | V-YKE-1 JIP1-3 T1-4 DK3aMeH

¢du3zuka. B-VKE-1
DKCNEepUMEHTAIBHOE
000CHOBaHHE OCHOBHBIX
YJIel KBAHTOBOM TEOPHUH.




Tema 1.3
Kopnyckynsipao-
BOJIHOBOM JlyaJIU3M B
MUKpPOMHpE

Paznen 2.

VYpaBHeHus
[lIpenunrepa. Ctpoenue
aToma.

Tema 2.1 Bpemensnoe u
CTalMOHApHOE
ypasHenus lllpenunrepa.
Tema 2.2 Atom u
MOJIEKYJIa BOAOPOJa B
KBaHTOBOU TEOPHH.
Tema 2.3 Crpoenue
aToma. YpaBHEHHUE
[Ipenunrepa nns aroma
Bojioposia. Tema 2.4
ATOM U MOJIeKyJIa
BOJIOPO/Ia B KBAHTOBOM
teopun. KBaHTOBBIE
YUCIIA..

VYKE-1

3-YKE-1
V-VKE-1
B-VKE-1

JIP2-6

KP1-7

Paznen 3.

CTpyKTypa 3JIE€KTPOHHBIX
YPOBHEM aTOMOB.
ODJIeMEHTEI KBAHTOBOM
CTaTUCTHKH.

Tema 3.1 Crpykrypa
AJIEKTPOHHBIX YPOBHEH B
CIIOKHBIX aTOMax.
[Tepunonnueckas cucrema
anemenTtoB J[.U.
Mengeneena. Tema 3.2
Monekyia Boiopoa.
Tema 3.3 DmeMeHTHI
KBAHTOBOM CTaTHUCTHUKHU.

VYKE-1

3-YKE-1
V-VKE-1
B-YKE-1

JIP3-10

T2-12

Paznen 4.

IToHsiTHE O KBAHTOBOM
CTaTUCTHKH.

Tema 4.1 OcHOBEI
KBAHTOBOM CTATHUCTHKH.
Tema 4.2
DIEeKTPONPOBOTHOCTh
METAJJIOB.

Tema 4.3 MeTaimsl,
JTUBIEKTPUKU U
MOJTYITPOBOTHUKH B
30HHOU TEOPHH.

Tema 4.4 KBanToBule
MIPEICTABICHUS O
CBOMCTBaX
(beppoOMarHeTHKOB.

VKE-1

3-YKE-1
V-VKE-1
B-YKE-1

KP2-18




IIkana oneHkn 00pa3oBaTeJNbHBIX JOCTHKEHUI

Kon

Bun
OIICHOYHOT'O
CpEeACTBA

Kpurepun

bann

Makec.
OaJUI— MUH.
oan

T1

TecToBoe
3aganne Nel

BBICTaBJIsI€TCA CTYyAEHTY, ecinu 90-100% TecToBBIX
BOITPOCOB BBITIOJIHEHO MPABUIBHO

BBICTABIISICTCS CTYNEHTY, eciii 80-89% TecTOBBIX 3a/1a4
BBITIOJIHEHO MTPABUIILHO

BBICTABJISICTCS CTYNEHTY, eciii 60-79% TecToBbIX 3a/1a4
BBITIOJIHEHO MTPABUIILHO

IIpU OTBETE CTYZAEHTa MeHee, yeM Ha 60% BOIpocoB
TECTOBOE 3aJ]aHUE HE 3aYUTHIBACTCS U y CTYACHTA
oOpa3yercs JOJT, KOTOPBINA JOKEH OBITh 3aKpHIT B
TE€YEHHWE CEMECTPA WM HA 3a4ETHOUN HeJllese

<3

T2

TecToBoe
3aganue No2

BBICTaBJIsIETCA CTYyAEHTY, ecinu 90-100% TecToBBIX
BOITPOCOB BBITIOJTHEHO MPABUIBLHO

BBICTABJIAETCS CTYIEHTY, eciin 80-89% TecTOBbIX 3a/1a4
BBITIOJIHEHO MTPABUIIHHO

BBICTABJIETCS CTYIEHTY, eciii 60-79% TecTOBbIX 3a/1a4
BBIITOJTHEHO MTPAaBUIILHO

IIpU OTBETE CTy/IeHTa MeHee, yeM Ha 60% BompocoB
TECTOBOE 33aJJaHNE HE 3aUUTHIBACTCS U Y CTy/JCHTa
oOpa3syercst JOJT, KOTOPBIA JOJKCH OBITh 3aKPHIT B
TEUEHHE CEMECTPa WJIM Ha 3a4ETHOM HeJese

<3

KP1

KonTponbhas
paborta Nel

BBICTABJISIETCA CTY/ACHTY, €CJIH BCE MATh 33]1a4 PEIICHbI
BEPHO

10

BBICTABJIACTCA CTYACHTY, €CJIM YUCTBIPEC 3ala4r PCIICHBI
BEPHO, a OJTHA 33]]aua HE PEIICHA WIN PEIICHUE
COJICP)KUT OLTUOKHU

9-8

BBICTABJISICTCSL CTY/ICHTY, €CIIM TPH 3a]1a41 PEIICHBI
BEPHO, a JIBE 33JI1a4M HE PEIICHBI WU PEIICHHUS
COJIEp>KaT OLTUOKHU

BBICTABJIACTCA CTYACHTY, €CJIM JIBC 3a1a4i PCUICHBL
BEpPHO, U XOTA OBl OHa 3a/1ava U3 TPEX OCTABHINXCA
peliCHa ¢ HC3HAYNUTCIIbHBIMU HEJOUYCTAMHA

BBICTABJIACTCA CTYACHTY, BO BCCX OCTAJIbHBIX CJIYyUadX

<6

10-6

KP2

KoHntponbHas
pabota No2

BBICTABJIACTCS CTYJEHTY, €CJIU BCE MATh 3a/1a4 PELICHBI
BEPHO

10

BBICTABIIICTCS CTYJEHTY, €CIIA YEThIPE 3aJJa4H PEIICHbI
BEPHO, a OJTHA 33a/]]a4a HE PeIIeHa WIN PEIICHNE
COJIEP>KUT OLTHOKHU

9-8

BBICTABJIACTCA CTYACHTY, €CJIM TPU 3aJa4U PCIICHBI
BEPHO, a JIBE 33/1aUM HE PEIICHBI WU PELICHUS
coJiepKaT OUTMOKU

BBICTABJIACTCA CTYACHTY, CCJIN ABC 3a1a4i PCHICHLL
BE€pPHO, U XOTA OBI OJHaA 3ajJava U3 TPEX OCTABHIUXCA
peuiCHa ¢ HC3HAYUTCIIbHBIMU HEJOYCTAMU

10-6

JIP

JIaGopatopHa
s paboTa

BCE pacyeThl IPOU3BE/IEHBI BEPHO, IPUCYTCTBYIOT
HY)KHBIE CXEMBI U PUCYHKH, YKa3aHbl KIIOYEBbIE
(dbopMyIibl, MPaBUIILHO C/I€TIaH BBIBOA, paboTa
o(opmiieHa aKKypaTHO;

BCE€ pacyeThl MPOU3BEICHBI BEPHO, TPUCYTCTBYIOT
HY>KHBIE€ CXEMbI U PUCYHKH, YKa3aHbl KIIFOUEBBIC
dhopmymel, cienad OMMOOYHBIN BBIBO, paboTa
odopmIIeHa aKKYpaTHO;




pabota oopmieHa HeOPEKHO, pUCYHKU U CXEMBI HE
OTPaXKaloT CYTH MPOUCXOIAIINX SBJICHUH, OO BOOOIIIE
OTCYTCTBYIOT, HO IIPH 3TOM BCE PacueThl IPOU3BEACHBI
BEPHO, yKa3aHbI KIIFOUEBbIC (POPMYJIBI, IPABHIIBLHO
cJeIaH BBIBOJI;

HY>KHBIE ()OPMYIIBI YKa3aHHBI, HO PacyeT MpOHU3BEICH
HE NPaBHJIBHO, BBIBOJI M PUCYHKH JIHOO OTCYTCTBYIOT, <3
7100 HE BEPHBIL.

BBICTABJIAETCS CTYJEHTY IIPU NIPaBUIILHO HAIIICAHHOM
OusieTe U MpH OTBETE HA BCE JAOIMOJHUTEIbHbBIE BOIIPOCHI
10 KypCy C HE3HAUUTEIbHBIMU HETOUHOCTAMHU, KOTOPbIE
CTYICHT JIOJKEH YCTPaHUTh B IpoIecce Oecebl C
IpenojaBaTesieM, B paMKax KOTOPOH OH
JEMOHCTPUPYET yriayOJeHHOe TOHUMaHUE MpeaMeTa u
BJIAJICHUE KIIFOUEBBIMU 3HAHUSIMU, YMEHUSIMU U
HaBbIKaMU, IPEAYCMOTPEHHBIMU JaHHOW AUCLUIIIMHON

40-50

BBICTABJISICTCS CTY/ICHTY MIPU NIPABUIIBHO HAITMCAHHOM
OWJIeTe W P OTBETE HA YaCTh JOTOTHUTEIBHBIX
BOIIPOCOB I10 KypCy € JEMOHCTpaIHii 0a30BbIX 3HAHUH, 35-39
O | Ox3amen YMEHHIA U HaBBIKOB, IPEAYCMOTPECHHBIX JJAHHON
IUCLIUILINHON

BBICTABJISIETCSl CTY/ICHTY IIPU HAIIMCAaHHBIX OTBETaX Ha 50-30
BOIPOCHI OmiieTa (JomyckaeTcs conep:kanue HekoTopbix | 30-34
HETOYHOCTEH) M AEMOHCTpauU 0a30BbIX 3HAHUH,
YMEHHI ¥ HAaBBIKOB 110 JaHHOH TUCLIUILIIHE

€CJIKM CTYACHT HC HAIIMCAJI OTBCT XOTA OFI HA OJIMH U3
BOIIPOCOB OujeTa U He MOXKET OTBETUTh Ha
JOIIOJIHUTCIIBHBIC KOMIICTCHTHOCTHO—
OPHUCHTHPOBAHHBIC BOIIPOCHI

<30

HToroBas orieHKa mpeicTaBiIseT co00il cymMy 0aioB, 3apabOTaHHBIX CTYJIEHTOM
IpU BBIMOJHEHUU 3aJlaHU B paMKaxX TEKYIEro U MPOMEKYTOYHOTO KOHTPOJS H
BBICTABJISIETCS B COOTBETCTBHM C IlonoXeHHWEM O KpEIUTHO-MOIYJIBHOW CHCTEME B
COOTBETCTBHHM CO CIEAYIOLIEH IIKAJION:

OreHKa 110 5-0amIpHOMIIKAIE Cymma 0ajuIoB 3a pa3ieisl Onuenka ECTS
5 — «oTIH4HO» 90-100 A
85-89 B
4 — «xopo1o» 75-84 C
70-74
D
3 — «Y/IOBJICTBOPUTEIILHO 65-69
60-64 E
2 — KHEYJIOBIIETBOPUTEIHHO Hrxe 60 F

PacmmudpoBka ypoBHs 3HaHUN, COOTBETCTBYIOIIETO MOTYyUYEHHBIM OalljiaM, T1aeTcs B
Ta0JIUIe YKa3aHHOW HUKE




Onenka o 5-0aJabHOMI
mkaJje — onenka mo ECTS

Cymma
0aJ1J10B 32
pa3aeJibl

TpeOoBaHMs K 3HAHMSIM HA YCTHOM 3a4éTe

«OTJIMYHO»

A

90 + 100

OLieHKa «OTJIMYHO» BBICTABIISIETCS CTYJEHTY, €CJIM OH
rI1yOOKO M MPOYHO YCBOMJI IPOrPaMMHBIN MaTepua,
HCYEpIBIBAIOIIIE, TIOCIIEN0BATENBHO, YETKO U JIOTHYECKU
CTpPOITHO €ro u3jaraet, yMeeT TeCHO YBSA3bIBATh TEOPUIO C
IIPaKTUKOM, CIIOJIb3YET B OTBETE MaTepHuall
MOHOTrpaduIecKoil TUTEPaTypHl.

«XOpOoIIo»

D,CB

70+ 89

O1eHKa «XOpOIIOY BBICTABISAETCS CTYICHTY, €CJIU OH
TBEP/IO 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
W3JIaraeT €ro, He JI0MYCKast CYIIECTBEHHBIX HETOYHOCTEH
B OTBETE Ha BOTPOC.

«YZOBJIETBOPUTEIILHO

E,D

60 + 69

O1eHKa «y/10BJIETBOPUTEIHHOY BBICTABIISIETCS CTYACHTY,
€CJIM OH UMEET 3HaHUs TOJIbKO OCHOBHOT'O MaTepHana, HO
HE YCBOWJI €r0 JeTajiel, T0MyCKaeT HETOYHOCTH,
HEZ0CTAaTOYHO MpaBUIIbHbBIE (POPMYIUPOBKH, HAPYIICHUS
JIOTMYECKOM TIOCIIEN0BATENIbHOCTH B U3JI0KEHUH
MIPOrpaMMHOT0 MaTepHaia.

«HCYOOBJCTBOPUTCIBLHO»

F

menee 60

OIIGHKa «HCYOAOBJICTBOPUTCIILHO» BBICTABJIACTCS
CTYJIEHTY, KOTOPBIi HE 3HAET 3HAYUTEIBHON YacTu
MPOrPaMMHOI0 MaTepuaia, J0MyCKaeT CYyIIECTBEHHbIE
omnOku. Kak mpaBuiio, orieHKa «HEey10BIETBOPUTEIHLHO
CTaBUTCA CTYACHTAM, KOTOPLIC HC MOT'YT IIPOAOJIKUTH
oOyueHue 6e3 TOMOTHUTENbHBIX 3aHATUN IO
COOTBETCTBYIOIIEH JUCIUIUIMHE.

BOHpOCI)I K 9K3aMEHY

1.ITpeamert knaccuveckoit pusnku. BemiecTBo u u3nydeHue.

o 3 O n B~ WD

. BonmHoBBIE cBOMcTBA yacTull. [ unioresa JIyn ne bponis.

. BBIpOK/1I€HHBIE COCTOSIHMA B KBAHTOBOM MEXAHUKE.

. 'unotesa Ilmanka. @oTo3nekTpudecKuil 3P HEKT.

. CnekTpalibHbI€ CBOMCTBA aToMa Boj1opojia. O003HAUYECHUS CIIEKTPaTbHBIX TEPMOB.
. KauectBeHHbIl1 aHanmu3 ypaBHeHud [lpenunrepa mjist atoma BOAOPOAA.

. KBanTOBas TeOpusi aTOMOB IIETOYHBIX METAJIIOB.

. MarHuTHBIA MOMEHT MHOTOAJIEKTPOHHOTO aroMa. MHoxkurens Jlane.

9. MOMEHT UMITyJIbCa B KBAHTOBOW MEXaHUKE.

10. Onepatops! pusndeckux BeanarH. OCHOBHBIE TIOCTYJIATHl KBAHTOBOM MEXaHUKH.

11. OpOutanbHbIil 1 COOCTBEHHBI MAarHUTHBIA MOMEHT 3JIEKTPOHA.

12. OcHOBHBIE MTOCTYJIATHl KBAHTOBON MEXAHUKHU.

13. ToHKast CTpyKTypa CIEKTPaJIbHbIX JIMHKUM. [ UIIOTE3a CIIMHA 3JIEKTPOHA.

14. [TpuHIMTO KOPIYCKYJISIPHO-BOJIHOBOI'O Ayalnu3Ma.

15. Ipunanun veonpeaeneHnocTu [ elizenoepra.




16. ITpyHIMT TOXAECTBEHHOCTH OJUHAKOBBIX YaCTHULI.

17. IIpyHIMIBI TOCTPOEHUS IEPUOJUYECKON CUCTEMbBI XUMUYECKHUX 3JIEMEHTOB.
18. IIpoGnema uzmepenust GU3NUECKUX BEIMUYUH B KBAHTOBOM MEXaHUKE.

19. TIpocToii apdext 3eemana.

20. BeIpoxkaEHHBIE COCTOSIHUS B KBAHTOBOW MexaHUKe. KpaTHOCTh BBIPOKICHHUS.
21. IIpoxosk1eHre YaCTHUIThI CKBO3b MOTCHITHATBHBINA Oaphep.

22. CoiicTBa BOJIHOBOH (hYYHKITHH.

23. Cnoxublit 23¢dexT 3eemana.

24. CoOCTBEHHBII 1 OPOUTAIBHBIA MOMEHT UMITYJIbCA B KJIIACCUYECKON MEXaHUKE.
02. CoOGCTBEHHBIN MOMEHT UMITYJIbCA DJIEKTPOHA.

26. CneKkTpaJibHbIE CBOMCTBA aTOMa BOJIOPO/Ia COIVIACHO KBAHTOBOUW MEXaHUKE.
27. CnekTpanibHbie cBoMcTBa aroMa. O0o6menHas popmyna bansmepa.

28. CraumonapHoe ypasHenue lllpennnrepa.

29. ToHKas CTPYKTypa CHEKTPAJIbHBIX JIMHUM. | UmoTe3a crivHa.

30. Ypasuenus llIpenunrepa ns atoma Bogopoa.

31. ®opmyiia TOHKOW CTPYKTYPhI CHEKTPAJIbHBIX JIUHUN aTOMa BOJIOPO/IA.

32. Yactuua B OECKOHEYHO IIyOOKOM MPSMOYTOJIbHOW MOTEHIUATBHOU SME.

33. Yactunel boze u yactunpsl @epmu. [punnun [aynm.

34. IIpyHUMNO TOXKAECTBEHHOCTH OJIMHAKOBBIX YacTULl. CBOKMCTBAa YETHOCTH BOJHOBBIX
(GyHKUIHM.

35. Dddexr 3eemana B c1aboM MarHUTHOM TOJIC.

36. Dddext Komnrona. CpoiicTBa (HOTOHOB.

37. Ilpo6nema uamepeHus: GU3NIECKUX BEIIMUYMH B KBAHTOBOM (PU3HKE.

38 Anepnas moaens atoma. [loctynater bopa.

7 YAEBHO-METOJINYECKOE U HTH®POPMALIMOHHOE
OBECHHEYEHUE JUCIUIIJIMHBI

7.1 OcHoBHAasl JuTepaTypa

1. lernad, A.A.Kypc ¢usuku [Tekcr] : yaed. mocodue st By30B / A. A. Jletnad, b.
M. ABopckuii. - 9-¢ uzn., crep. - M. : Axkanemus, 2014. - 719, [1] c. : ., Tadm. -



(Beiciee mpodeccuonanbHoe obOpaszoBanue). - [Ipeam. ykas.: c. 693-713. - ISBN
978-5-4468-0470-2

. Uponos, U.E. KBanToBas gusuka. OCHOBHBIE 3aKOHBI [ DJIEKTPOHHBIN pecypc:
yuebHoe nocobue s By3oB/ MpomoB U.E.— DnekTpoH. TEKCTOBbIE NTaHHBIE.— M.:
BMHOM. Jlabopatopuss 3Hanuit, 2013.— 256 c.— Pexum nocrymna:
http://www.iprbookshop.ru/6551. — DBC «IPRbooks»

. CaBenneB, U.B.Kypc obmeit ¢usuku [Teker]: B 5 1. / . B. CaBenbeB. - 5-¢ us.,
ucnp. - CIIG.: Jlanp, 2011. - (YueOuuku g By3oB. CnennansHas aureparypa). T. 1:
Mexanuka: yueoHoe mocodue i CTyeHTOB By30B. - 2011. -336¢. - PexxumaocTymna:
http://e.lanbook.com/books/element.php?pll_id=704 - 5BbC «Jlanb»

. CtpykoB, b.A.®uzuka [TekcT]: y4eOHUK sl CTYAEHTOB YUPEXKIEHUN BBICILIETO
npod. obpazoanus / b. A. Ctpykos, JI. I'. Aarommna, C. B. IlaBnos; nox pen. b. A.
CrpykoBa. - M.: Axagemusa, 2011. - 400 c. - (Beicmiee npodeccrnoHanbHOE
oOpazoBanue. EcrectBennbie HaykH). - bubmuorp.: c. 392. - ISBN 978-5-7695-6521-
2

. Tpodpumona, T.N.Kypc ¢usuku. 3anaum u peumenus [Tekcr]: yueOHoe nocodue ass
CTYACHTOB BBICHIMX YYE€OHBIX 3aBEACHMI, OOy4arOUIMXCi MO TEXHUYECKUM
HaIpaBJICHUSIM MOJArOTOBKU U crienuansHocTsM / T. U. Tpodumona, A. B. ®upcos. -
5-¢ u3n., crep. - MockBa: Axamemus, 2012. - 591 c. : un. ; 24 cm. - (Bwicuiee
npodeccroHanbHoe oopazoBanue). - ISBN 978-5-7695-9467-0 (B nep.)

. Tpoumosa, T. 1. OcHoBBI pu3uku. ATOM, aTOMHOE SIAPO U DJIEMEHTAPHBIE
YaCTHIIbI: Y4eOHOE TOCOOHE TI0 TEXHUYECKUM HaIpaBJICHUSIM U crieruanbHocTsIM / T.
. Tpodumona. — M. : KnoPyc, 2015 . — 224 c. - ISBN 978-5-406-04102-4 .- Pexxum
noctyna: http://www.book.ru/book/916637 - 3BC «Jlanb»

7.2 JlonoJIHUTeJIbHASA JIUTEPaTypa

.Jlanacoepr, I.C.  DnemenTtapHbiii yueOHUK Gusuku: Yued. mocodue T.
3.Konebanus u BosnHbl. OnTKa. ATOMHAs U siepHast pu3nka [DIeKTPOHHBIN
pecypc]: yueOHUK. — DNeKTpoH. AaH. — M.: ®duzmatiaut, 2009. — 664 c. — Pexum
nocrtyna: http://e.lanbook.com/books/element.php?pll 1d=2239 - 3BC «Jlanb»

. Tpodumosna, T.N. Kypc ¢uzuku. 3agaun u pemenus [Tekct]: yuebHoe nmocoOue

JUTSI CTYZICHTOB BBICIIIUX YUEOHBIX 3aBEJICHHM, 00YUIAIONUXCS TI0 TEXHUYECKUM


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

HaIpaBJIeHUSIM NOATOTOBKH U cniermanbHocTsaM / T. Y. Tpodumona, A. B. @upcos. -
5-e u3n., crep. - MockBa: Akaaemus,
2012. - 591 c. : un. ; 24 cm. - (Briciiee npodeccronanbHoe 00pa3zoBanue). - ISBN

978-5-7695-9467-0 (B mep.)

3. Tpodumora, T.W. ®uzuka B Tadaunax u popmynax [Tekct] : yue6. mocodue s
CTYACHTOB BY30B, 00yJaromuxcs no TexH. cneruanbHoctsM / T. Y. Tpodumosa. - 4-
e u31., crep. - Mocksa: Akanemus, 2010. - 447 c.: puc., Tabmn., rpad. - (Beicmiee
npodeccruoHaibHOe 00pa3oBanue). - [Ipeam. ykas.: c. 431-442. - ISBN 978-5-7695-
7036-0

4. MunantbeB, B. [1. AtomHas ¢u3uka : ydeOHHK U MPAKTUKYM JJII aKaJEMUYECKOTO
Oakanmappuata/ B.Il. MuianTteeB. — 2-¢ wu3a.,, ucnp. u Jon. — Mocksa :
NznarensctBo HOpaiit, 2019. — 415 c. — (Bricmiee o6pazoanue). — ISBN 978-5-
534-00405-2.

7.3 Ilepuoauyeckue U3TaHUs
1. Bompochl aToMHOM Hayku U TexHUKU. Cepusi: MaTeMaTtnyeckoe MoIeTMpOBaHe
(bU3MYECKUX MPOIECCOB [ DNEKTPOHHBIN pecypc|. — Pexxum mocryna:

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

2. BectHuk Poccuiickoro ynusepcuteta aApyx0b1 HapogoB. Cepust MaTemaTuka.
NudopmaTtuka. ®dusnka [DneKTpoHHBIHN pecypc]. — Pesxxum noctymna:

http://www.iprbookshop.ru/32515.html, cBoGoHBIN. — CTaThsi B HHTEPHETE.

7.4 NaTepHeT-pecypchl
1. 'onuap, U. U. Ctpoenue u cBoiicTBa aTOMHBIX siIep: Y4€OHO-METOIUYECKOE TOCOOue

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

26 c¢.— TekcTt: anekTpoHHBIN // JlaHb : 3JIEKTPOHHO-OMOIMOTEUHas cucTemMa. —
URL: https://e.lanbook.com/book/165639 — Pexum pocryma: Juis aBTOPU3.
II0JIb30BATEIICH.

2. KysuenoB C.M. Kypc ¢usuku c npumepamu pemenust 3agad. Yacte 1L
['eomeTpuyeckas W BOJHOBAas OINTHKA. JJEMEHTHl aTOMHON W sIIEpHOM (DH3UKH.

OcHOBBI (DM3UKU DJIEMEHTApHBIX yacTull: yuyeOHoe mocobue / Kysnemor C.M.. —


http://elibrary.ru/contents.asp?titleid=10605
http://www.iprbookshop.ru/32515.html
https://e.lanbook.com/book/165639

Tomck: Tomckuit noaurexuuueckuit yausepcurer, 2015. — 302 ¢. — ISBN 978-5-
4387-0428-7. — TekcT: ANEeKTPOHHBIN // DnekTpoHHO-0MOMMoTeunast cucrema PR

BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/34672.html — Pexum

JOCTyMNa: JJisl aBTOPU3UP. TTOJIH30BATEIICH

8 MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHUATIIMHBI

st mpoBeneHMsI yY9€OHBIX 3aHSATHH JICKIIMOHHOTO M CEMHWHApPCKOTO THIIA,
IPYIIIOBBIE U UHIWBUAYAIBHBIX KOHCYJIbTALUNA, TEKYIIETO KOHTPOJISA, IPOMEKYTOUHON
aTTECTAIlMM HCIIOIB3YIOTCS ydYeOHBIC ayAWuTOPUH, OCHAICHHBIC OOOPYIOBAaHUEM W
TEXHUUYECKUMHU CPEJICTBAMU O0YUYECHUSI.

VY4eOHble ayIUTOPHUH JIJISI CAMOCTOSATEIHLHON paboThl OOYYAIOMIMXCS OCHAIIEHBI
KOMITBIOTEPHOW TEXHUKOM C BO3MOXHOCTBIO MOJKIIOUEeHUsI K ceth «MHTepHer» u
oOecrieyeHUEeM J0CTyna B SJEKTPOHHYIO HHGOPMAIIMOHHO-00pPa30BATEIbHYIO CpEeay
BYy3a.

TTHU HAAY MU®U obecnieueH HEOOXOIUMBIM KOMILJIEKTOM JIMIIEH3UOHHOTO U
CBOOOJTHO PaCIpOCTPAHSIEMOI0 MPOTPAMMHOTO 00ECIICUEHUSI.

CBeneHHsl O HaJIMYUU OOOPY/IOBAaHHBIX YYEOHBIX KAaOMHETOB, OOBEKTOB JJisi
MPOBENCHUS TPAKTUUYECKUX 3aHATUN TMpeAcTaBieHbl Ha odunuansHoMm caiite TTU

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


http://www.iprbookshop.ru/34672.html

