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1. HEJIM OCBOEHUSI JTACUHIIIAHBI

Henbto ocBoenus mucuummuel «OCHOBBI KBAHTQBO] QH3MKK» SBITAETCS 06ecnequHej6y4‘ymero
ClenHaJIMCTa HAayuyHOH (u3uyeckol 6a30if, HAa KOTO )0l B BBICIUEH TEXHUYECKOH IUKONE CTPOMTCS
oOlleHHKeHepHAA U CHeLMANbHAS MOArOTOBKA. llocieoraTensuoe u3ydeHue (QU3MKU BhIpaGaThiBaeT
CHENMPUYECKHH METON MBILIICHHS, (UBMYECKYIO | MHTYHLMIO, KOTOPhlE OKA3BIBAIOTCA BechMa
TJIOAOTBOPHBIMU U B JIpyrux Haykax. CIIemUatucTsl, FLJII)IIII/IBHJHG HIMPOKOE (PU3UKO-MATEMATHYUECKOE
obpasoBaHue, MOTYT CAMOCTOSTEIFHO OCBAUBATH HOBbIE TEXHMYECKHE HATIPABIICHHS, yCIeIIHO pafoTars
B HHUX, JICTKO TCPEXOAWTh OT pCIICHHd OAHMX 3ajad K /JpyrdM, HCKaTh HECTAHAAPTHBIE U
HETPaTUIIHOHHBIE MYTH, YTO OCOOEHHO BaXHO IS MPO(ECCHOHANEHON MOBHIBHOCTH CHOIHATUCTOR B
YCIIOBUSX YCKOPEHHOTO Pa3sBUTHA TEXHUKH,
3anaun:
¢ TeoperHyeckad MOArOTOBKA B oOnacTd  (GH3MKM, MO3BOJIAIOLIAN OymymuM  HHKeHEpam

OPHCHTHPOBATECA B IIOTOKE HAyYHOH W TeXHWYeckoil MHbopMauud u 06ecreunBaromas um
BOSMO’KHOCTb HCMOMB3OBAHUSA HOBBIX (QM3MYCCKUX NPHHIMIIOE B TeX 00J4cTSX, B KOTOPBIX OHHM
CIIELMANU3UPYIOTCS;

* (OPMHPOBAHHE HAYYHOTO MBIUUICHUS, B lIZ{LTHDCTH NMPaBUIBHOIO  INIOHMMAaHUsi  IpaHuL
MPYMEHHMOCTH Pa3IHYHBIX (QH3HMECKUX TOHATHUI, BAKOHOB, TCOPUH M yMCHHA OLEHUBATb CTENEHb
AOCTOBEPHOCTH pe3yJILTATOB, MOMYIEHHEIX ¢ HOMOLIBIO SKCTIEPUMEHTANIBHBIX HITH MATEMATHHECKHX
METOJIOB HCCIIEIOBAHHSI, |

® BbIPabOTKA MPHEMOB W HABBIKOB pELICHHIT KOHKPETHBIX 3a7a4 W3 pasHeiX obnacreil ¢usukw,
MOMOTAOIHX CTYAEHTaM B JJAJILHSHIIIEM pelaTh HH?Pice:-lepHme 3a7a4d. ‘ ‘

¢ O3HAKOMJICHHUE CTYACHTOB C COBPEMEHHOH HayuHOi anmapaTypoll u BBIpaGOTKA y HHX HAYAJBHBIX
HABLIKOB TIPOBC/ICHHS OKCIIEPUMEHTANIBHBIX  HAayHHBIX HCCICTOBAHUN DasIMUHBIX (GH3HUECKHX
ABJICHUH 1 OLICHKH [IOTPEITHOCTeH H3MEPEHUH. |

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OIIOII BO i

Hucnunmina «OCHOBBI KBAHTOBOM (PH3HKM» OTHOCHTCS K 0(s3aTe/IbHBIM JUCIIMIUIHHAM 6az0Boit
JacTd 6s10ka b.1 ocHOBHOMN mpodeccronanbHON o6pasosaTensHOM mporpamMmel. M3yuenie AUCIUITMHEEL
NPOXOOUT B TPEThEM ceMecTpe. B yueGHoM mnane npucsoeH Homep 51.0.09.

His yenemHoro ocBoeHus: Kypea (DH3HKH CTyZIeHTaM HeOGXOIMMO 3HATH CIICIYIOLHE Pa3iessl
Bplcuel MaremaTukH: Jluddepeniranstoe ucumcenue, HurerpajzHoe ucuucienue, AHANHUTAYECKAs
TCOMETPHS M JIMHEeHHas anrebpa, Pambl, DneMeHTh BekTOpHOrO anammsa, OyHKIUHA KOMIFIEKCHOTO
nepeMenHoro, Jdubdepenunansubie ypaBHenus, DieMen Tl TEOPHH BEPOSATHOCTEH M MATeMaTHUECKOM
CTATUCTHKH. |

OcBoeHue JUCUMINIMHBI HEOOXOOMMO TS W3ydeHHs CICAYIOIUMX JUCUMINIME y4eGHOro njaHa;
«OCHOBBI KBAHTOBOM 371eKTPOHUKM», «KBAHTOBAS MEXAHHKA M CTATHCTUYECKAS (usukay, «JlasepHsie
usMepeHusy, «JlasepHas TexHukay, «OCHOBBI KBAHTOBBIX BHIYHCIEHHID), « MukpoonTuka u GOTOHHKAY.

3. INTAHUPYEMBIE PE3YJIBTATHI OBYUYEHUSI 11O JANCHUTIJIHHE |

[lnanupyemeie  pesynbraThl 06ydeHHs 110 JMCLIMIIMHE, COOTHECEHHBIE C IUIAHMPYEeMbIMHU
pe3ynbraTaMu ocsoeHus OITOIT |

Kon popmupyemuix YpoBeHb ocBOEHIA [lnaHupyemble pe3ybTaTsl 00yYEHHS 110 NUCIAILITHHE |
KOMIIETEHIIMM KOMIIETeHITNH XapaxTepusyioutie Tambl GOPMUPOBAHUA KOMTIGTEHIHMIH (10KA3ATENH
| OCBOCHHS KOMITETEHLIUY)
1 2 i 3
VK-1 YactuuHoe 3HaeT OCHOBHbIE| QUIOCOPCKUE MOHATHS W TCOPHH, CBA3AHHBIE C
Cnocoben OCBOEHHE OITUCAHWEM yCTPOWCTBA OKPYKAIOIIETO MHpPa, a TaKkKe HX CBI3L C
OCYIUECTBIIATE MOKCK, SakOHaMH M | MPUHLMNAME ~ PasBUTHA,  (QOPMYJIUPYEMBIMH
KPHUTHYECKUH aHaIn3 OGIIECTBEHHO-TYMAHNTAPHBIMY, ECTECTBEHHBIMM M TeXHHUCCKHMIE
U CHHTE3 HayKamu,
nHboOpManuy, YMeeT BbienaTh 6a30BBle COCTABILIOIMC 3amad, CjOOTI-jIOCHTb
HOPUMEHSITh Pa3HOPOZHBIC ABNGHUA U CUCTEMATUIUPOBATL HX B PAMKAX H30paHHBIX
CHCTEMHBLI ToaX0.1 BHJIOB NPO(ecCHOHANEHON  NeATeNbHOCTH; (hopmynupoBats
IS peLeHHS ATbTCPHATUBHBIC [OJIXOBI K PEIICHUIO 33[a4 B PaMKax BBIGPAHHBIX
TIOCTABJIEHHEIX 32149 BHJIOB MpoeccHgHalbHON AESTENBLHOCTY, B TOM YHC/IE HA OCHOBE
0000IICHNA 3aKOHOB H METONOB DAsNMUHBIX HAYK, pe3ynbTaToB M3
MH(QOPMALHOHHBIX HCTOYHVKOB. A
Briajeer HaBblkaMH HCHOMB30BAHHS UHIYKTHBHOTO U JEAYKTUBHOIO
TOAXOJOB K pe lIIEI-llldIO 3amad. ! 1
OTIK-1 HacruuHoe 3HaeT (hyHIaMeHTATbHbIE 3aKOHBI MPUPOJLI H OCHOBHBIE dusdeckue
CnocoleH npuMeHaTD OCBOEHHE 3aKOHHI B 06J1acm!rcaamoaeﬁ, ATOMHOH M s1epHOM GH3UKH; OCHOBHBIE
€CTECTBEHHOHAYYHbIE NPUHLIAILL PaspaloTku H TPOMIBOACTBA NIEMEHTOB I yCTpOHCTB
H 0B IeHHKeHepHbIE JTA3ePHOH TeXHHKH,




3HaHHA, METOIbI

: : j
YMeeT NpUMeHSTh (pU3HuecKe 3aKOHBI [T PEIIGHHSI MPaKTHYECKIX

MaTeMaTHYecKoro 3a1a4 B 00/1aCTH Na3sepHOM TEXHMKM U JTA3PHbIX TEXHOMOT UL,
aHanusa u Bnaneer l-IaBin{AMI/I [PAKTHIECKOTO MPHMEHSHHUS 3aKOHOR  GM3UKHA 115
MOJIETTMPOBAHUA B MOJICITUPOBAHMS|  JTA3€PHBIX YCTAHOBOK, KOMIDIEKCOB, CHCTEM H
HIDKEHEePHOU JIa3ePHBIX TEXHOIOTHH,
NeATEeILHOCTH,
CBA3aHHOMH ¢
MIPOEKTUPOBAHUEM,
KOHCTPYHWPOBAHUEM U
TeXHOJIOTHAMU
IPOH3BOJCTBA
Na3epHON TeXHUKH
OIIK-3 HactuuHoe 3HaET (GH3NUEOKUE OCHOBHI M TOPYHUUIE  QYHKUHOHUPOBAHHS
CrnocobeH npoBoauTS OCBOEHHE ONTHYECKNX KBAHTOBBIX TEHEPATOPOB; MpeleNbHbIE YCTOBHS npu
9KCINEPUMEHTATLHEIE TIOCTAHOBKE (PH3HYECKOTO IKCIIEPUMEHTA.
HCCIIeIOBaHUSA U Yumeer paGoTath HAa OCHOBHBIX HM3MEPHTENBHBIY  ONITHUECKHX
H3MEPEeHMs, MpHOOpax; COCTABNATE CXEMBI JUIS MPOBELEHHS 3KCIEePUMEHTAIhHbIX
o6pabaTeBaTh M HCCJIE JOBAHHIA; |06pa6aTBIBaTL, AHAIH3HPOBATh, MPEACTABAATL U
IPENICTABISATE O(GOPMIIATH Pe3y IbTaThI IKCIIEPUMEHTANLHBIX UCCICIOBAHMY, |

TIOJTyYEHHbIS TaHHBIE
¢ Y4ETOM crieiHKU
METO/IOB U CPEICTB
JIa3epHBIX
UCCIICIOBaHUN U
usMepeHHi

BrazeeT HaBBIKAMH BBIIONHEHMS mMepennii, o6paGoTku HaHHBIX

1 o ; 4 v
H3MEPHTENLHBIX HAOMIONEHHH, OMyYeHns pe3yIbTaToB mMep‘eHHH i1
OLEHKH [TOrPelIHoCTell, ‘

4. OBbEM U CTPYKTYPA JUCUMILINHB]

pr,E[OCMKOCTB JAHUCITUIUIHHEBI COCTABIISIET 5 3AYCTHBIX |€MAHUILI, 180 1acos.
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] KBanTtoBas npupona usmygenms 3 |14 8 12 20 | 8/30,8,6% -
2 ONEMEHTBI KBAaHTOBOM MEXaHHKH U 5-12 | 16| 16 20 Pefirynr-
16/44,4% ‘
aToMHOI (u3nkn KOHTpOITB Nol
3 ONeMERTBI (PU3HKU TBEPIOTO Tena 3 | 13- 8 8 6 18 PeiiTinr-
8/36,4%
16 KOHTpOsb No2
4 Onementsl  dusuku  sgpa  w | 3 | 17- 4 - 2 |5 Pefttunr-
’ 4/66,7%
JIEMEHTAPHBIX YaCTHLL 18 KOHTpOJIL No3

Beero 3a 3 cemectp:

3 |18 36|36 | 18 | 63 36/40% Ox3ameH (2/74)

Hanuuwue B ancunnnune KI/KP

Her

Hroro no pucrmmnye

3 [18 [36[36[18 [63] 36/40% | Swsamen 37 4)

Copepsxanne JIEKUMOHHLIX 3aHATHIT IO JTHCHHILTNHE
Pasznen 1. KsanrtoBasi IPHPOAA HIJIYUYEHHUS
Tema 1. Termmosoe m3nyuenue.

Conep:xxanue Tembl: PaBHOBeCHOE usiydenre. AGCOMOTHO Y€PHOR Teso. 3aKoH Kupxroda. 3akon
Credana-bonbumana. 3akon Buna. Pacnipenenenve sueprin 8 CIIeKTPE M3JTy4eHUsT aGCOIFOTHO YepHOro
Tesa. Gopmyiia Panes - Jxunca. «YnpTpaduonerosas Karactpoday». 'nriotesa ITinanka o KB&HTOFOM

Xapaktepe n3nydenus. Gopmyna Ilnanka.
Tema 2. Kantosas npupona ceera.

Conmepxanue Tembr: Bremnuii (oroapdexr. (cHOBHEIE 3aKOHEI Poroaddexra. DoTOHEL
. o - |
OHEprusd, UMIyJbe, Macca orona. Ypasuenwe Ditrwreiina mis orosddexra. Oneiter JeGentsa.

Hasnenue ceera. Dpdext Komnroma.




Paspen 2. DrieMeHTHI KBAHTOBOI MeXARMKH 1 ATOMHOI ¢muxu

Tema 1. Ctpoenne atoma. Teopus Bopa. |

Conepxanne Temsr: Onbir Pesepdopaa mo PACCESHHIO 0 — YACTHUII BelecTBOM. Snepuas Momens
atoma Pesepdopna. JInneituarsiii cnextp aroma Boaopc:uza. Teopust Bomopononoxo6Horo aroma Bopa.
Omneir ®panka u lepua.

Tema 2. DnemeHTBI KBaHTOBOH MeXaHHKHY.

Conepxanue Temer: [mmoresa me Bpoiins. OKC¢NePUMEHTAIILHOE TTOATBEPIKACHHE BOMHOBEIX
CBOHCTB ~ MMKPOYACTHL. ['paHMIEI NPHMEHMMOCTH | KIIACCHUECKOik MexaHuky.  COOTHOIIEHHe
HoonpeneneHHoctel I'eiisenGepra. BonHoBas dyHkups W ee  cTarvcTHUeCKHid cMbict., Obmee
ypastenue Ilpenunrepa. VYpaenenue Ilpemvrrepa | s CTALMOHAPHBIX  cOCTOSAHUH. Penrenue
ypaeHenus Llpeaunrepa mis YacTUUpBl B «MOTEHLUMANLHOM SMey. ITpoxoscaeHne 4acTHLBI CKBO3D
MOTCHIUANBHBIN Gapbep. TyHHeMbHsIH 3¢ deKT. HHHeﬁHbP‘/‘I FapMOHUYECKHMH OCLILISTOP.

Tema 3. CoBpemeHHbIe TIpeACTARTCHHS O CTPOCHUK aTOMOB, |

Comepxxanre Tembr: YpapHeHue Ipenunrepa |11 BomopononogoGHOro aroma. I'nagnoe,
OpOMTabHOE H MATHMTHOE KBAHTOBBIE YHCIA. Crekrp artoma Bomopoma. IIpasuiio or@opa.
OpOuTanbHbIii MOMEHT HMITyJIbCA JJIEKTPOHA. Op6m'a_=1'f>1-ib;ﬁ MarHyTHBIH MOMEHT 3/1eKTpoHa. OTbIT
Ilrepna u I'epaxa. Criun snextpona. CIMHOBOE KBAHTOROE HHCIO. CoGCTREHHbL MAarHUTHBIH MOMEHT
SJIEKTPOHa. MarHuTHOe CHMHOBOE KBAHTOBOE UMC/IO. ITpMHLMIT Maysnu. Pacnipenenenue 3mekTpoHOB B
aToMe 110 COcTOSHUAM. [TeproMyeckas cHCTeMa STeMeHTOB Menpeneesa. |

Tema 4. OcHoBE! pu3HKH a3epoB. L

Copepxanme Temsl: [lOrNolEHHe, CHOHTaHHOE K HHJTYLMPOBAHHOE H3MYUYEHHE! CBETA.
Koodduumentsr Ditnmrreiina. Onruueckne KBaHTOBbIC r'e:HepaTopbi.

Pasnen 3. dnements! Gusuku TBepOro TENA

Tema 1. Teopus TeroeMkocTH 1 SJICKTPOTIPOBOHOCTH TBEPJIBIX TEII. |

Coneprxanue Temol: [IpuHIHIT TOKIECTBEHHOCTH HacTHLl. Bo3oHsl u depmuonrl. [Tonstie o
KBAaHTOBBIX CTATHCTHKAX bose — Dlinmretina u ®epmu — [Tupaka. Knaccnueckas TEOPHs TennoeMKofcm.
3akon [rononra u IIrm. Ksanrtopas TEOPHA TEIIOeMKOCTH Jifumreiina. KpaHToBas - TEOpHUs
TemnoeMkoctH [le6as. donousl. PacnipeneneHue BHGKTpC_lHOB NIPOBOIMMOCTH B METAJIE O SHEPIHSM.
OneKTpOoHHBIi Ta3. DHeprus Depmu. YpoBeHs ®epmu. CBEpXIPOBOIMMOCTS. o

Tema 2. 3oHHad Teopus TBEPABIX Teut.

Cozmepxanue TeMBI: DHEPreTHYECKHE 30HBI B kpucTanimax. Meramisl, NOJYIPOBOAHUKU U
AuonekTpukd.  CoOCTBEHHAs  NPOBOIMMOCTS noaynpoBoAHUKOE.  IlpuMmecras  mposogmMocTs
TOMyNpOBOAHMKOB.  KOHTaKT —fBYX TMONYNPOBOAHUKOR —pasiMuHbIX  THIIOB (p-n - nepexon).
HomynposonuukoBsle quoasl, JlelicTsre cBeTa Ha MOIYNPOBOIHUKH.

Pasnen 4. Dnements! pusukn napa n J/IEMEeHTAPHBIX YACTHIN

Tema 1 AToMHOE sIpO. DieMEHTAPHbBIC YaCTHIIL.

Conepxanue Temsr: CocTap s/pa: MPOTOHBL U HeHTpoHbl. OCHOBHBIC XAPAKTEPHCTHKH HYKJIOHOB
u snep. Msoroner. Monemn snep. Ionstue o aepHbix CHuax. Hebekr macc i SHeprus cBAsu B ajipe.
Cpenuss SHeprus HyKJIOHOB M €€ 3aBUCMMOCTD OT MaccoBoro 4ncia. HeycToHIHBOCTE THKebIX sipep
0 OTHOLICHHIO K HEKOTOPBIM TWHam pacraja. | Kmaccmbrkanms DJIEMEHTAPHEIX Hacqnu.
Bsanmonpespaienus snemenTapHsIX yacTHL, PagHoakTHBHOCTS. SlnepHEie peakiuym. ‘

Conepmxanne npakTHIeCKHX 325 THIA 10 AHCHHILIHHEE

Paznen 1. KsanToBas npupoja usinyuenus

Tema 1.Ternooe usnyuenue. |

ConeprkaHie NPAKTHIECKHX, 3aHATHIA: NpakTH4eckoe 3anaTre | «Temnosoe uamyuenyey. I

Tema 2 KBantosas npupona cgera. '

Cozepxatiie NPaKTHYECKMX 3aHATHI: NpakTHYecKoe 3aHsTHe 2 «DOTOHbI. Jlasnenne cpetan;
npakTieckoe 3anatue 3 «Dotoaddext. Dppexrt Komnronay.

Paznen 2. DnemeHTsI KBAHTOBOI MeXanUKH 1 arovuol pusnkn

Tema 1. Ctpoenne atoma. Teopus Bopa.

ConeprxaHue NMPaKTUYECKUX 3aHSTHIA: TNpaKTHieCKoe 3aHATHE 4 «ATOM BOIOpOAA IO TECOPHH
Bopa». ‘

Tema 2. DnemMeHTHI KBAHTOBOIN MEXAHVKH.

CozmepxaHHe TIPAKTHYECKHX 3aHSTHIA: HpaKTPllI%E:CKOG saHatHe 5 «BosnoBble cBOMcTRa
MHKPOYACTHL); IPAKTHIECKOE 3aHATHE 6 « Y paBHeHue LLIpeunrepay. Lo

Tema 3. CoBpeMeHHbIE IIPENCTABIEHHS O CTPOSHUH ATOMOB. |

ConeprxaHue npakTHUECKHUX 3aHATHIA: IPAKTHYECKOE 3aHATHE 7 «CTpoeHne aTomay.

Pa3jen 3. dnemenTe! Gpuzuku TBepmOro Tena

Tema 1. Teopus TemnmoeMKocTH U SJIEKTPOIIPOBOJIHOCTH TBEPABIX TeJI.



| I

ComepxxaHne NpakTHYECKHX 3aHSTHIA: TipakTHHeckoe 3ausTie § «Ternoskle cBoiicTBa TBEPIBIX
Tel1. DOHOHBIY; IPAKTHYECKOE 3aHATHE 9 «IEKTPUIECKHUE 1 MATHUTHLI® CBOMCTBA TBEPABIX TEJY.

Conepaxanne 1a6opaTopHbIX 3aHSTHIT 10 AMCIMIIMHE

Pasznen 1. KBaunrosas npupoaa H3J1yYeHHs

ComeprxaHue J1aGOpaTOPHBIX 3aHATHIA: naboparopuas paGora 1 «Onpenmenenne [IOCTOSHHOK
Credana - BonbIMaHay. i

Tema 2 KpanTosas npupopa ¢eera. | !

ConmepxaHue 1abOpaToOpHBIX —3aHATHIA: nabopaTopHas pabora 2 «M3ydeHHe BHELIHEro
$oTodpexTa H BaKyyMHBIX (OTONTEMEHTOBY; naboparopHas padota 3 «2ddexr Kommronan. ‘

Paznesr 2. DneMenTbI KBAHTOBO#H MEXAHIKH M ATOMHOI ¢m3ukn !

Tema 1. Crpoenne atoma. Teopus Bopa. L

ConepxaHue JTaGOPAaTOPHBIX 3aHSATHIA naboparopuas pabora 4 «Onpenenchue PEe30HaHCHOTO
NOTeHIMana BO3OYXAeHus aToma MeronoM ®paHka — [epua»; nabopartopras pabora S5 «Crextp
U3JTy49eHHs aTOMAapPHOT'O BOJOPOIAY» |

Pa3pen 3. dnementnr pusuku TBEpAOro Te1a |

Tema 2. 3onHas Teopus TBepIbIX Tel. |
Conepianne 1aGOPATOPHBIX 3aHATHIA: naboparopuas pabota 6 «Msyuenne TEMITepaTypPHOI1
3aBHCUMOCTH COMPOTHB/IEHHS MOJTYTIPOBOAHUKOBY, naGOp%lTopHaﬂ pabota 7 «Msyuenue BobT-aMIIepHbIX
XAPaKTCPHCTUK  TCPMOYYBCTBUTENBHEIX  CONPOTUBJICHHMI». nabopatopHas paGota 8 «M3yupHue
BOJIBTAMIIEPHBIX XapaKTEPUCTHK (HOTOCOMPOTUBIEHHs»; jtabopaTopHas paGota 9 «M3yuenne (cBOJCTB
3JIEKTPOHHO-IBIPOYHOTO TIEPEXOIA%. | o
Pazpen 4. diementb1 pusuxu sapa u 3JIEMEeHTAPUBIX YACTHI ‘
Tema 1 AToMHOE s1IpO. DileMEHTAPHbBIC YACTHIBL. |
Conepixanue 1aGopaTOpHBIX 3aHATHIL: naboparopras pa6ora 10 «Msydenue cueTunka eiirepa —
Mromnepa» | P
S. ()BPA3OBATEJII>HLIE TEXHOJIOI'HA ‘

B npenonasannn gucummmmabl «OCHOBBI KBaHTOBOM u3HKK» HCTOMB3YIOTCS pa3sHOOOpPasHbIe
00pasoBaTebHEIE TEXHOIOTHH KaK TPaIHLHOHHBIE, TAK 1| NPUMCHEHUEM aKTHBHBIX H HHTEPAKTUBHBIX
METOI0B 00yUeHHMS. |

AKTHBHBIC U MFHTEPAKTHBHDIC METO/IbI O6YUEHHUS: |

~ JICKLIIMOHHO-CEMHHApCKas CHCTeMa OOydeHHs (TPafMLMOHHBIC JICKIMOHHEBIE X nabopaTopHbie
3aHATHS); | .

— of0yueHHe B MaIbIX TPyNmax (BHIIONHEHHE nabopaTopHBIX pafioT B rpynnax us JBYX WIH Tpéx
YeJIOBEK); (o

— MacTep-KiIacchl (HEeMOHCTpalUs HAa JIEKLHOHHEBIX BaHATHAXIPHHIMIIOB pacyeTa 3ajad| Mo
Pas3IUYHBIM TeMaM); |

— TPHMCHCHHE MYIbTUMOEAHMA TEXHONOTHIE (IpOBeACHHE JTEKIMOHHBIX M CEMHHAPCKIX 3aHsTHHA ¢
MPUMEHEHHUEM KOMITBIOTEPHBIX IPE3eHTAUMi U |,I[eMOHCTpaIJ‘HOHHI>IX _POHKOB ¢ IOMOLiIBIO
MPOEKTOPa WIIM KOMIIBIOTEPA);

—  UHPOPMAUMOHHO-KOMMYHHKAIMOHHBIE ’I‘eXHOJ‘l%}FHM (npumeHeHue HHQOPMALHOHHEIX
TEXHOJIOTHH /U1 MOHUTOPHHTA TEKYILEH YCIIeBAEMOCTH CTYAEHTOB U KOHTpOJ/IA 3HaHwWE). |

6. OHEHOYHBIE CPEJCTBA JJISI TEKYIIIET'O KOHTPOJISI YCHEBAEMOTCTI/I

ITIPOMEXYTOYHON ATTECTAIIMU IO UTOI'AM OCBOEHMUSI
ANCHUTIJINHBI 1 Y‘IEBHO-METOJII/I‘IECKOE OBECMEYEHHE '
CAMOCTOSATEJBLHON PABOTBI CTYJIEHTOB

3apanns K peiiTur-konTposo Nel
1. Temneparypa aGcomoTso yeproro tena T = 6000 K. Eciiu TEMIICPATYPY Telld YMEHBIIUTD B 2 pa3a, TO
OHEPreTUYECKAsT CBETUMOCTE a6COMOTHO YEPHOTO Tea | L

1) ymensmures B 4 pasa '

2) ysenuaures B 16 pas

3) yBenuuuTes B 2 pasa

4) ymenpmuTes B 16 pas |

2. Ecan nnvHa BONHBIL, COOTBETCTEYIOMIAS MAKC MMyMY M3Iy4eHHs yMeHblInnach B 4 paza, TO
TeMIeparypa abCoIOTHO YEPHOTO TeNa

1) yBenuuunace B 2 pasa

2) yMeHbIIHIIACh B 4 pa3a

3) yBenmnuuiacs B 4 pasa '

4) yMeHpIIMIAch B 2 pasa

)



| ]
| |
\
3. Ecnu 3a4epHEHHYI0 INIACTMHKY, Ha KOTOPYIO NajaeT CBET, 3aMEHUTh HA 3ePKATBHYIO TOH Ke

IUTOIIAH, TO CBETOROE IaBIICHUE '
1) ocTanercs HeM3MEHHBIM | Y
2) yMmeHbIIMTCH B 2 pasa ‘ I
3) yBenuuures B 2 pasa C
4. DIEKTPOH B aTOME IEPEXOUT 13 BO30YIEHHOTO COCTOSHMUS C SHeprueii £ B OCHOBHOE COCTOSHHUE C
sHeprueii Eo. Ilpu sToM Hemyckaeres ¢oToH. Macca UCIyHIeHHOro $GOTOHA paBHA

E-E BB E-E  E-B  E+E,

2 2

) ¢ 2) ¢ 3) hc 4) he 5y ¢

5. Hacrota majarowero Ha (OTOSTEMEHT M3NydeHHs yMeHbLIaeTes BaBoe. Bo ckonbko pa3 H)j/;l(Ho
H3MCHHUTD 3a/ICPKUBAIOLICE HAPSKEHUE, €C/TM PaGOTOM BHIX0/A SNIEKTPOHA H3 MaTepHaa (poToaneMenra
MOJKHO IpeHeOpeyn?

1) yBenmuurs B 2 pasa

2) yMEHbBIINTH B 2 pa3a

3) yBeM4uTh B \/_2— paz |
4) yMeHbIIMTE B \/E pas | 1

5)ocTaBuUTh 6€3 U3MEHEHHIH | : !

6. Ilpn 3aMeHe OHOrO MeTAIA APYrUM JUTHHA BOJIHBI, COOTBETCTBYIOUIAS KPACHOM rpaHuLe
¢orospdexra, ymenbuaerca. Pabora Bbixona mwis BTOPOI'0 METajlIa 10 CPAaBHEHHIO ¢ paboToil Bbixosia
JUTS IEPBOrO | Pl

1) yBesmuunnace | !
2) yMeHbIIHIACH |

3) He U3MeHWIach

7. Ombrtel CTONETOBA MO MCCIENOBAHMIO B3AMMOISHCTRHS M3JTY4eHHS ¢ METAJIIAMM:

1) mosBonuIM onpesenuTs pasmMepr! spa

2) OATBEPAMIIH KBAHTOBYIO TIPUPOJLY M3TydeHHS
3) MOATBEPAMIIM HAMUYKE BONHOBBIX CBOMCTB y SJIIEKTPOHOB

4) IOATBEPIMIY IHIIOTESY O AUCKPETHOM CIIEKTpe SHEPTHH IEKTPOHOB B aTOMAX

8.B apdpexre Komnrona poton

1) BBIGMBAET 3MIEKTPOH ¢ OBEPXHOCTH BEIIECTBA :

2) nepenaeT SMEKTPOHY YACTh IHEPTHH TPH YIIPYTOM CTOJIKHOBEHHH

3) mepenaeT BNEKTPOHY HacTh SHEPTHH MPH HEYTIPYIOM CTOIKHOBEHHH

9.0mbITs1 Dpanka u ['epia 1o MCCIEAOBAHMIO SIEKTPHYECKOr0 paspsijia B napax pryT:

1) mosBonimM onpeneHTs pasmeps! sapa

2) NOATBEPIMIIA KBAHTOBYIO NPHPOJTY H3/Ty4EHHUS

3) NOATBEPAUITH HAJMUHE BOTHOBBIX CBOMCTB Y SJIEKTPOHOR

4) HOATBEPAMITH THIIOTE3Y O TUCKPETHOM CITEKTpe 9HEPryH |3/IEKTPOHOB B aTOMAX

10. Hapueyiite crauposapHsie op6uTsr atoma BOZOpOAa ¢ornacHo mozenu bopa. YenosHo usobpaiute
MEPEXOMbl JMIEKTPOHA C OIHOH CTALMOHAPHOH OPGHTHI HA LPYTYIO, CONPOBOKIALOLIHECS U3JTydEeHHEM
KBaHTa dHeprud. B ynbrpaduosneropoit obmactu ClEKTPa 3TH TIEPEXOABI AAIOT CEPUIO Jlaiimana, B
BUIUMOH — ceputo banemepa, B mu¢paxpacHod — cepuro ITamena.Kakoit' MEPexo0]; COOTBETCTRYET
HauOONbINel JacTOTe KBAHTA B BUIUMON 0GIacTH cnekrpa?

3aganns K pefiTHHr-KOHTPOTI0 Ne2

1. Cranponapueiv ypasaenuem LIpemunrepa mis SJICKTPOHA B BOIOPOAOIIONOOHOM aTOME SBJILETCS
YpaBHeHUe |

2 |
Hdx h
2
v2w+2—’;’ Ev— .2 |, 0 |
2) h 471380 s |
2.2
mo,x
V2w+2~m ) offg— A y=0 '
2 2 .
3) .
2 2m
\Y W+—2E\U=O
4) h



i
2. Ecnu y — dyHKUMS ¥MeeT BHZ, yKa3aHHBIA Ha PHCYHKE, TO BEPOATHOCTb OOHAPYIKUTE BIEKTPOH HA
L \
—<x<—

yuactke O paBHa '

v ¢
L 2I
OETL |

|
3. B kaKoM cllyuae sHEpreTHIeCcKuil CriekTp 9JIEKTPOHA CTIIOMIHOM?
1) anexTpon B moTeHIHMANBHOM AMe mHprHOM 10710 M '
2) 3NeKTPOH B aTOMe
3) aMeKTpPOH B MOJIEKye BOAOPOIA
4) cBOOOIHBIH JNMEKTPOH
4.MakcumanbHOe 3HAYEHHE TTPOSKIIHE MOMEHTA MMITYJILCA SJICKTPOHA, Haxofsuerocs B f-coctosHum, Ha
HAIPaB/ICHKE BHEIIHETO MATHUTHOIO MOJIS PABHO o

NG
2)2h |
3)3h | |
4)4h |

S.CKOJ'HJKO Pa3IAYHbIX COCTOSIHUH MOKET HMECTL SHGKTpOl-* C INIABHBIM KEAHTOBLIM YUCJIOM N = 4‘7
115
2)48
3)32 ' | |
4) 54 .

6. OnpenenuTs aToM, y KOTOPOrO B OCHOBHOM COCTOSHHMM sanonseHsl K, L, M — ciou u B N — cjioe
PACIIONOKEHBI 7 3JIEKTPOHOB,
1) Cl
2) Ge
3) Br |
4) Ti '

7. Cpezia Ha3bIBaeTCS AKTUBHOM, €CIIH OHA |
1) nosHoeTsiO NOrIOWmAST Magaromee Ha Hee U3TyyeHHe |
2) NMONHOCTBIO paccerBaeT NajalolIee Ha Hee U3JlydeHHe |
3) yeunusaer nafaroLee Ha Hee H3ITyqeHHe

8. CricreMa Hakauky Jlazepa no3BojideT
1) co3naTh MHBEPCHYIO HACENIEHHOCTD B AKTHBHOM! cpene



2) BBI3BAThH BBIHY)KICHHOE U3ITy4YeHHE (JOTOHOB
|
3) o6ecreynTh BHICOKYEO KOT€PEHTHOCTD JIA3EPHOI0 M3y YEeHHS

9.P 4CCMOTPHM [BA KBAHTOBBLIX COCTOSAHHMS, B KOTOPBIX IIaXO,Z[I/ITCﬂ CHUCTCMAa aTOMOB, BHepFI/ISIMI/I E ]

aroMoB N ¢ sHeprueii £ Gyner |
1) paBHO 4mcTy aTOMOB N; C 3Heprueit Ey; |
2) MeHblIIre, yeM N} |
3) Gonbie, yeM Na. |

10.IIpunwwmn [aynu cripaBeanus

1) 118 Beex TOXKAECTBEHHBIX YACTHULY KBaHTOBOMexaHuLIec KO CHCTEMBbI
2) AN CHCTeMBI TOXKAECTBEHHEIX GO30HOB

3) 1A CHCTEMBI TOXIECTBEHHBIX (QepPMHOHOB

3amanus K peATHH-KOHTPOJII0 No3
1. Jinsi HyKJTOHOB BEPHEIMHE ABJISFOTCS CIIEAYIOLIME YTBEPIKACHIS

+
1) mpoToH obnagaer 3apsaoM, pasHEIM € |
2) criuH HEWTPOHA MEHBIIE CIIMHA TIPOTOHA
3) Macchl HYKJIOHOB NPAKTUYECKH OJIMHAKOBBI '

2. YeM MeHBILIE SHEPTHUS CBA3H AP, TEM

1) Gonbie y Hero medexT Mace

2) MeHBIIYIO pabOTy HY>KHO COBEPIIUTH, YTOGHI PasaenuTh 3T AAPO HA OTAENBHBIE HYKJIOHBI
3) GosbLie SHEPrUM BRINEUTCS TIPH PAcTiaie 3TOTO APa Ha OTAEIbHBIC HyKITOHbI

4) MEeHBIIIe eT0o SHEPTUs MOKOs |

5) MeHbLIe SHEPTHH BBIJENUTCS B PEaKIHH TepMOH,']CpHOI%D CHHTE32 5TOr0 pa ¢ APYTHMH AIPamMH |

3. Ilpu a-pacnane

1) 3apsin snpa He M3MEHHTCS, Macca Spa YMEHbIIIASTCS H 4 a.e.Mm.

2) sapap sapa yMeHbIIIaeTcs Ha 2e, Macea spa YMeHbINagrcs Ha 4 a.e.M.
3) sapsin s;pa yMeHBIIAeTCs Ha 2e, Macca A1pa He MeHseTcs

4) 3apsn aapa yMeHblIaeTcs Ha 4e, Macca S/pa YMEHBIIACTCS Ha 2 a.e.M.
|

4. Kakas JOJI PAaqHOAKTHBHBIX aTOMOB OCTAHETCH He pc{bHHLBIHeI/ICH qepes I/IHTepBaﬂ BpeMeHI/I pa‘BHLII/I

JBYM MEpHOJaM moaypacmana? ‘
1) 50% ‘
2)67%
3)33% L
4) 75% |
5)25% | |
! : 241
5. CKONbKO - ¥ - pacmajoB DOJDKHO NPOM30MTH, 4TOGB! HECTAGYIIBHBIN H30TOT amepuiys 95|
209 S
NPeBPATHICA B CTAOKITBHBIA W30TOM BUCMyTa 83 B :
1) 8 o u4p ] |
2)9au3p ‘
3)6ausp
4YT7anl3p
14 4 )
6.8npo azora 7 saxsatuno & -wacrmmy ( 2 He
obpazoBaocn?

17
1)9F

2)80
|
3)9F

n Ez,
IpHYEM E, >F). Cucrema 6y}1e1 HAXOAUTBCA B COCTOAHHH C HHBepCHO]/I HaCeJIEeHHOCTHIO, €CJIA YHCIIO

Am

W WCITyCTUJIO INMPOTOH. SIpo Kakoro sjmeMeHTa



57 | |
9 2 10 i
e " 1 H | . 5 B | |
7. Slapo Gepwius 4™, TOJIOTHB JEHUTPOH , IpeBpamiaercsa B Anpo Gopa . Kakag yactuna
IIpH 3TOM BBIOpacHIBAETCS?
Dp |
2)n
3) @
4e
5) ucmyckaercs 7 -xBauT
|
iy 2k |
—>e +V,+V |
8. Peakitus # He MOXeT UITH M3-30 HAPYLIERH 3aKOHA COXpaHEHHs
1) cnvHOBOTO MOMEHTA UMITYJIBCA |
2) NenTOHHOTO 3aps/ia |
3) aneKTpHUeCcKOro 3apsiana |

9. 3akoHoM COXpaHCHHU JJICKTPUYICCKOro 3apaaa 3anpeLuf:Ha peakuua
H e +v, +v,

1y

2)n+1_9—>e_ +V,

=+
TV, >pte

4)V#+n—>p+,u '

10. 3 nprBeAEHHBIX CXEM B3aUMONPEBPAIEHHI YacTAL [AHHUTHJISIIMH COOTBETCTBYET
0 |

2)p—>n+e_+ve
3)K0—>7Z'++7[_
4)e++e‘—>7/+7

‘
Bonpochbl K HK3AMEeHY ! ‘ 1

1. TemnoBoe usny4eHue. PaBHOBeCHOE H3TydeHMe, XapaKTePUCTHKH TEIOBOTO H3TYICHIS.

2. A6comotHo uepHoe Teso. 3akoH Kupxroda. 3akon Credana-Sonpumana u 3akon Buna,

3. PacmipenenieHne SHeprum B CHEKTpe abCoMOTHO depHOTo Teia. Popmyma Pases- II)KHHca
Yisrpaduonerosas karactpoda. |

4. Ksanrosag runoresa u gopmyna [Inanka |
Bremnuii gpotosnexrpudeckuii agdexT u ero sakonpt. oToHSI.
Oddext KomnTona u ero teopus.
Mougpens aroma Pesepdopna. IToctymarer Bopa. lATOM BOJOPOZA. I
Imnotesa ne  Bpoiins. BKCHepI/IMeH’]‘ﬂJIb:HOE MOJNTREPKICHHE  BOJIHOBBIX = CBOWCTB
MHKPOYACTHLI.

9. CooTHoOILIIEHVe HEOTPeIeIIEHHOCTEH. |

10. Bonnoas GyHKIWS, ee CBOWCTBA ¥ CTATHCTHUYECKUM CMBIC,

11. HecraumonapHoe ypasuenue lllpenunrepa.

12. Crauuonaphoe ypasuenwue Illpenunrepa.

13. YacTtuua B moTeHIHATBHOM SMe.

14. IIpoxox/IeHne YaCTHLIBI Yepe3 MOTeHIMATbHBIH Gapbep.

15. KBaHTOBEIi rapMOHHYECKHIT OCLIAILIATOP. Lo

16. Vpasmenue Ulpenwnrepa pis sJIeKTpoHA B| aToMe BOJOPOJA. ;]FnaBHoe, op6HTénLH0e n
MArHUTHOE KBAHTOBEIE UHCTIA. ‘ ‘
17. KpanToBaHue SHEprWu SJIEKTPOHA B aTOME |}0;[0p0)1a Cnexkrp aroma Bomopoxa.: Ilpasuio
orGopa. ‘ ‘

0~ N



|
18. OpGutasbHbIil © MATHUTHBII MOMEHT 3/IEKTPOHA.

19. CobcTBeHHBIH MeXaHMUECKH MOMEHT MMITY/bCA SEKTPOHA (cnuH). CNMHOBBIH MarBHUTHBIHA
MOMEHT 3j1eKTpoHa. CIHHOBOE H MarHUTHOE CIIMHOBOE l(taHTOBBIe uncna. Oneir Lltepra u epiaxa.

20. IlpuHumn sanpera Iaynu. Ilepuomudeckas cucrema sneMerTos Menaeneesa.

21. Tlornowenue, CIOHTAHHO® M MHAYUMPOBAHHOE H3JTyYeHHE. Koadduuments DifHiuTeiina,

22. Jlasepel. ITpunupn peiicteug nasepos. |

23. Knaccuueckas teopus TemtoemMkocT. 3akos fonownra u [Tru.

24, KBaHTOBas TeOpHs TEMIOEMKOCTH DiHIITeHH A,

25. Teopus Ternoemkoctu Jle6as. OOHOHBI.

26. BoszoHbl U (pepMuOHBI. TloHATHE O KBAHTOBBIX CTATHCTHKAX Bose-DifHmTelna u Depmu-
Hwupaka.

27. DHepreTHYecKHe 30HbI B KPHCTALIAX. |

28. PacmpenencHue 371eKTPOHOB TO SHEPreTHUECKHM 30HAM. Knaccridukanus tBepupix Tes Ha
METaJUTBI, TIOJIyNPOBOIHUKH U TUAJICKTPHKH,

29. ColcTeeHnas 1 mpUMeCHas MPOBOAUMOCTH MOy IPOBONHUKOE. : .

30. OnexTponpoBOAHOCTE TBepAbIX Ten. TeMmepaTypHas 3aBHCHMOCTS 3JIEKTPOIPOBOAHOCTH
METAIOB U NONYIIPOBOAHUKOB. Y poBeHb Depmu, '

31. P-nnepexon. IToynporoqHUKOBBIE THOIbI. |

32. XapaKTepHCTHKM ATOMHOTO A1pa. MOoIen aToMHOrO Anpa. Macca ¥ aHeprus cBAsH afpa. ‘

33. 3aKoHBI paOAKTHBHOTO pacnana. Anbga-, 6e'ria- Y TaMMa-M371y4deHne. .

34. SlmepHble peaKUMH U 3aKOHBI COXPAHEHHMS. Peaxins nenenns spep. llennas peakuus fenenus.

35. Peakums crHTe3a aToMHBIX auep. IIpoGiema YNpaBSEMbIX TEPMOSIEPHBIX PEAKLIMIA. }

36. Bunsl B3anmoselicTBHif H KnaccHbHKAIMS MEMEHTAPHBIX YACTHLL

37. Metozipl perrcTpaluy 3eMeHTapHBIX yacTull, KocMudeckue myv.

38. UYactuupl v anTHYacTHip!. Helitpuno. Keapxku.

Camocrositenbuaa paéora

1. AYIMTOpHAsT CaMOCTOSTENbHAS paboTa| CTymeHTa MO IHCIHMIUIHHE BBUIOAHAETCS Ha
NaGopPATOPHBIX U MPAKTHYECKHX 3aHATHIX [IPU PELISHHH 3a/1a4.
2. BreayauropHas camocTosTeNbHas paGoTa BBIONHAETCS CTYJEHTOM [PH yriy6neHHOM

M3YqEHUH MUCLMIUTMHBL [0 TeMe IPOMICHHOH JIEKUMH, NpU MOATOTOBKE K J1aGOPaTopHEIM ‘paGoTtam.
OcHoBHOM  (OpMON  CAMOCTOSTENLHOH pPabOTHI CTyfieHTa SBIISETCS M3YYeHUe KOHCIIeKTa, JIKLHiA,
PeKOMEHIOBAHHOM TNTEpaTypPHI. '

CamocTosTenbHas pa6oTa 3aBepITACT 3aa4H Beex JIPYrux BULOB y4¢OHOTO TIPOLIECCA M MOXKET
OCYIECTBIATECS HA JICKUHAX, COMHUHAPAX, MNPAKTHYECKMX 3aHATHSX, J1aG0PaTOPHBIX 3aHATHAX,
Kkoncynbraimax. Kak dopma oprammsamum yueGHOro mpoiecca camMocToATeIbHAS paboTa CTYZIEHTOB
MPEACTaBAeT cofol Le/eHANIPABIEHHYIO CHCTEMATHYECKYIO JESTENHLHOCTD 10 IPHOOPETEHHIO 3HAHMIH,
OCYHIECTBIIAEMYIO BHE AYAUTOPUH. b

Kontponb  BbIMONHERHMs caMocrosTelbHOM paGoTh! OCYWIECTBIIACTCS B XOLE BBINONHEHHS U
3aIMTHI TaGOPATOPHLIX PaboT MO AUCLUMILIMHE, P BBIIQI HEHHH MPAaKTHYECKKX 3aIaHHiT, HA IK3aMEHE.

Bonpoch! 419 KOWTPOIISE cAMOCTOATE LA PafoThI !

1. Kakoe u3Jy4eHHe HA3BIBAETCS TEILIOBBIM, H YeM OHO OTIHYAETCS OT APYrHX (IEepeqrcIInTe
KaKUX) BUJOB H3ITY4YCHHS? ' ‘

2. [lafite onpeneneHUs OCHOBHBIX XaPaKTEPHUCTHK TEILTOBOTO u3syyenus. Kakoe Teno HaspipaeTcs
abCOJTIOTHO YePHBIM?

3. Coopmyanpyiite 3akon Kupxroda. |

4.  Kako¥ BHI MMeeT pacrpe/ie/ieHHe SHEPTUH B cineKLTpe abcomoTHO "epHoro Tena? Hapucyiite
KPUBBIC pacrpeAC/ICHH: B 3aBUCMMOCTH OT JUIMHBI (MM Y3CTOThI) BOJTHBL AT ABYX Temnepatyp (T23T1).

5. Copmynupyiite 3akonsr Creana — BonbLMana i cMelenns Buna., L

6. 3ammmure popmyiy Panes - Jlxunca u H()}ICHH'I]le CyTh "ynbTpaguoneToBol KatacTpodsr”,

7. 3amumre popmyiy ITaHKa U MOSCHATE CyTh €10 KEAHTOBOM THIIOTE3bL. P

8. Kakoe u3 Tet, uepHOe MM HEYEPHOE, MMEET BhIIIE TEMIIEPATYPY, €CIIH KX SIPKOCTH OIHUHAKOBBI?

!
9. B uem cocTout gpnenne, HasbiBaeMoe GoTodhheKToM.

10.  Cdopmynupyiite sakonsl Gorosddekra. B uem 31v 3akonbI MPOTHBOPEYAT TPENCTABICHUSIM
KJTacCHUecKoi Gu3uKu?

11, Kak ka4ecTBeHHO, Cile/lyst BONHOBOM KapTHie H3Tyuenns, o6bACHHTE hoToshdheKT?

12. OGbsacuute 3axonsl horosddexta, Hcxoma U3 HopMyIIbl DHHIITEHHA. .

13. Yro Takoe kpacHas rpanuua Gorosddexra. Uem onpeesserca YHCAOBOE 3HATCHHC rpaHuyHoOH
4acToTEI? YTo B/IHAET Ha MONOXKEHHE KPACHOM IparuLpl dloToadidekra?

14, Yro Takoe GOTO3IEMENT U KakoBa €r0 BOIBTAM nepHas xapaKkTepucTika?

15. Tlouemy Gbina oTBeprayTa Mozesb aToma Tom ¢oHa?



16. B uém npotuBopeuns npeaioxenHoi Pesepdopaom mnaneTapHoit Mogesn atoma?

17. B 4em cywHocTs Teopun atoma, npeanomemiloﬁ Bopom? Cdopmyaupyiire nocrynaret bopa.

Kaxkoser HenocraTku Teopuu bopa? |
18.  Crextpsr aTomoB, CriekTpansHble CCpHH aTOMA BOAOPO/IA.
19. Kakue Tamsr coymapenuii Bo3MOXKHBI Memnyi SIIEKTPOHAME,

HoJieM, U aToMaMu? |

YCKOPAGMBIMH 3MEKTPUUECKHAM

, b
20. B u&M 3akmodaeTcs OmBIT ®panka u I'epua, H KaKne OCHOEHBIC BBIBOABI MOKHO CHEI4Th Ha

OCHOBAHHH OIBITA? |
21.  Kakne KBaHTOBBIE YHCIIA ONUCHIBAIOT COCTOSIHHE MUKPOYACTHLBI?
22, Yem ompenensercs 3NeKTPOHHOE COCTOSHIE Hs:onnpOBaH}loro aroma?
23. O6wacuuTe npouecc obpazopadus SHEPreTHYSCKUX 30H B TBEPAOM TeJIE.
24, Or yero 3aBHCAT LUMPHHA PA3PEILCHHOMN 30HBI 1 YHCIIO YPOBHEH B Hel?
25.  Kakosa 30HHas cTpykTypa TIPOBO/THHKA, ITOTYIIPOBOJHUKA M H30JATOpa?

26. OOBACHUTE MeXaHU3M COGCTBEHHOM U IIPUMECHOH TIPOBOAUMOCTH TONYIPOBOJHUKOB, |

27. KakoB ¢husnueckuii cMBICH TOHATHS yposrs Depmu?

28. Uem oOBscHSIETCS pasmuyme TEMIEePaTypHOH 3aBUCHMOCTH BIIEKTPONPOBOAHOCTH Y METAIIOB 1

|
]'IOJ'I)/HpOBO,E[HHKOB?

29. OOGBACHHTE 3aBHCHMOCTD  MOJIOKEHUS
HOCHTEJICei 3apsiia B MOTYMPOBOAHHKAX OT TEMIIEPATY .|

y]iBOBH}I @epMy M KOHNEHTPALUH CBOGOIHBIX

30.  O6bacHuTe pusnyeckye MpoLEeccE, MPOMCXOAAIIKE MPH 06Pa30BaHUH P-n MEPeXosa. |

31.
IcHCTBHE BHEILIHETrO DIIEKTPHUYCCKOT O I10J1 Ha p-n nepexop.

HapHcyﬁTe JHEPreTHYCCKUE 30HBI B O6J'IaCTI/I| p-n nepexona m 0‘6‘VT>SICHH[TC, B YWCM COCTOMT

32.  Yro HaskIBaeTcs paaHoaKTHBHOCTHIO? Kakiie NPOLECCHI OTHOCATCA K YHCITY pa;[HoaKTI/jIBHL;Ix?
33. Ha yem ocHOBaH NpHHIMN PCTUCTPAlMK 1 M3MEPEHHA PafMOaKTHBHOTO M3myueHus? Kakue

NpUOOPBI NPUMEHATOTCS IS ITHX Ie/Ieii?

34.  OO6BscHHTE YCTPOICTBO U MpUHUMI fieficTBus cheTurKka [efirepa,

35.  OnummTe Mpoueccr, MPOUCXOAIIHE B ra30paspaaHbIX CYETUHKAX,

36. Ilepeuncnure (usuueckue npowueccsl, NIPOMCXOIALIHE NPY B3AUMOAEHCTBIH
BEILECTBOM,

B-r3nyyenns ¢
|

37. B YeM 3aK/IIOYAIOTCS TPOLECCHI YHPYTOrO paccestHus 3MeKTPOHOB SPAMH, SICKTPOHOB Ha

JIEKTPOHaX?

38. Uem 00yc/IOBICHBI TOTEPH SHEPrUN YACTHIIBT TIPH IPOXOXK/IEHUH Yepe3 MONIOMIAOILYIO cpery?

39.  YTo mpOMCXOAMT MPH MPOX 0K AEHUH SJIEKTPOHA [Yepe3 MOrIOTUTENb?

40.  KakoBBI 0COGEHHOCTH TIPOXOIKIEHHS yepes HOTfIOTHTE b MOHOSHEPIeTHYECKMX P-uacThu u f3-

\ o |
H3JTYUEHH1, HMEIOLIETO HEINPCPLIBHBIA 3HEPreTHUECKUIT Cl'!l’eKTp?

DOHJ OLEHOYHBIX CPE/ICTB T MPOBeEHHS aTTeCTalluH YPOBHA COPMUPOBAHHOCTH KOMITETEHLIMI

oby4aromuxes o AUCLMILTMHE 0hOPMIIETCS OTEbHbIM JIOKYMEHTOM.

7. YYUEBHO-METO/JUYECKOE " I/IH(I)(!)PIVIAI_[I/I()]FIHOEOBECHE‘IEHI/IE

|
- AUCIHATIIUHBI
7.1. KnurooGecmedeHHOCTH |
|
' KHUTOOBECITEYEHHOCT
HamMenoBanue nmutepatyper: asTop, HasbaHue, B H3Ianus, Ton Komiuectno Harmse &
y N 3K3eMTUI5]p0B H3NaHHH )
HU3NATEJIBCTBO apRNA B Gupnuorexe Bal'y B ag CRTPORHOH
COOTBETCTBHH ¢ 1«161;11419 o
, OTOC BO iy
i [ 2 I
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OcHoBHas nuTeparypa

http://e.lib.

1. Jlekuuu no ¢wusuxe. Kpanropas n alepHas pusrka [DnexTpoHusli | 2016 -

pecype] / A, ®. Tankun, H. C. IIpokomesa; Biranumpypckuit visu.ru/bits
TFOCYRapCTBEHHBIN YHUBEPCUTET HMEHH ANleKCaHIpa I'puropresuya u fream/123
Hukonas IpuropbeBrga CTomeToBbIx (Bnl'y). - 9neKTﬂ90HHI>1e 456789/47
TeKCToBBIE naHHble (1 Qaiin: 1,43 MG). - Bragumup: Baagum MpeKuit 47/1/0152
FOCYNapCTBEHHLIN YHUBEPCUTET HIMEHH AJIeKcaH/pa I'puropeesnua u 2.pdf
Hukonas T'puropbeButa CTONETOBRIX (Bar'y), 2016. - 87 ¢.: un.,

Tabn. - 3arnaBue ¢ THTYJIA 3KpaHa, - DNEKTPOHHASA BEPCHs NMENATHOM ‘
nybinunkauun. - Bubaworp.: c. 85. - ISBN 978-5-9984-0654-6 . | 1

2. Kysnenos C. U. Kypc pusnku ¢ OpHUMEepaMu perneHud 3axad, Yacts | 2015 - httpi//ww
IIl. TeomeTpudeckas W BOMHOBAS ONTHKA. DJIEMEHTHI aTOMHOH u w.ipr:booll<s
AnepHOH pusuKkn. OCHOBBI QI3UKH SNEMEHTAPHBIX YacTHI : yteOHoe hop.ru/346 |




FOCYNapCTBEeHHLIN yHuBepeuTeT (Bal'V)

KHHUT OOBECIIEYEHHOCTh
Hanmenopanue JIATEPATYPEL: aBTOP, Ha3BAHUE, BUI U3 AAHMU, Ton Konieerso | Hanusite
wencrso e R
ubnudrexe
COOTBETCTBHHY ¢ ! Bnﬂy
@T'OC BO
1 2, 3 4
nocobue / C. . Kysnenos. - Tomck: TOMCKHiL TOJIUTEXHUIECKHH 72,
ynuBepenrer, 2015. - 302 ¢, - ISBN 978-5-4387-0428-7.
2.Tawnbikopa-Bymkesu V.U, ®usuka. YacTs 2. Onruxa, K?FaHTOBaﬂ 2014 - http://ww
Pusuxa, Crpoenue u (usrdeckue cBoiicTRa BemecTRa [Onexrponmkiii w.iprbooks
pecype]: yaebnuk / Tawnsikopa-Bymkesny U1, - hop.ru/355
ONEKTPOH.TeKCTOBBIR JIaHHbIe. - Munck: BhICIuas mKoja, 63,
[ononuwTe ibHas AnTEpaTypa
1. Epcuna EM. Ontuka., OCHOBLI KBaHTOBOH M anepHol ¢usuku | 201 ] - http://ww
[OnextponnbIit  pecypel: yueOHO-MeToquIeckoe mocofue s w.iprbooks
7aboparopHeiX pabor mo ¢usmuke/ Epcuna EM., CoGonena B.B. - hop.ru170
OJIEKTPOH.TeKCTOBBIE ~ JAHHBIE. - AcTpaxaHb:  AcCTpaxaHCKui i 59
UHKCHEPHO-CTPOUTENbHBIN nHCTHTYT, D5C ACB ‘
2.0usuka aTOMOB M MONEKYN. Slnepuas (usnka [Dnexrponnsiit | 2010 236 http://ellib.
pecype]: MeTofMuecKHe yKasaHHA K naboparopusiM  paboram 1o visiLru/bits
(puzuke / C. B. Xapenosa, H. C. Ipoxowera, E. JI. IllaMaHckas ; tream/123
Briagumupekuit rocynapcrseHHsiii ynupepenrter (Bal'Y), Kadenpa 456789/20
(usukn W npuKAATHON MaTeMATHKH ; moj pea. E. JI. llamanckas, - 65/3/0070
ONeKTPOHHBIE TEKCTOBbIE NaHHbe (1 aitn: 431 K6). - Bnagumup: 6.pdf
Baagumupcekuii rocynapcrseHHsiii yHusepcurert (Bal'V) |
3.0usuka TBEPHOrO Tena [IMEKTPOHHBIH pecypc] : meropugeckue | 2010 239 http://ellib.
YKasaHusd Kk 1abopatopeM paGoTtam mo dpusnke / C. B. Kapegnosa, H. vIsu.ru/bits
C. [Ilpokomesa, E. JI. Illamanckas ;  Bmagummpcknit tream/123
rocynapcrseHHblit - yHusepeuter (Bal'Y), Kadenpa ¢usukd 1 456789/20
npuKIanHol MaTemaruky ; nox pex. C. B. JKaperosa, - OnexTpoHHbIe 88/3/0Q70
TEKCTOBBIC AanHbie (1 daitn: 356 K6). - Biapumup: Bnagumupckmit 3.pdf

7.2. Ilepnonnueckne wusnamus JKypran «Kpantosas SJIEKTPOHUKA». APXHB HOMEPOB. Pexum

Roctyna: http://www.mathnet.ru/qe/archive.

8. MATEPHAJIbHO-TEXHUYECKOE

Jis peanuzauuy NaHHON THCHMIUIMHBI HMEOTCS
3aHATHH. JIEKUMOHHBIE ayJUTOPUH OCHAILEHBI JOCKOJ
TIPOCKLMOHHBIX CHCTEM, IIPOEKTOPOM H HOYTOYKOM.

AYIHTOPUM /Il IPOBEIEHHUS J1aGOPATOPHBIX 3AHAT
JabopaTopHbIX paboT:

1 «Onpenenenne mocrosHHOM Credana-bonbiumanay;
2 «M3yuenue BHemHEro poTosddexTar;
3 «Oddexr Komnronay;

4 «OnpeneneHne Pe30HAHCHOrO MOTEHIMANA B30y eHHs aToma MeTonom Dpaiika — Iepr;

5 «CriekTp U3nyueHus aTOMapHOro BOAOPOIAY;

OBECIIEYEHME QIPICIIPIHJII/][HBI }
CICLHMAIBHBIC IIOMEIIEHHs U1 [IPOBEAEHHS
(m1s Mema wmam ‘Mapkepa), IKpaHOM , [jis

M OCHAIUCHLI YCTAHOBKAMH JUIS BHITIONHEHHAS

6 «Msyuenne Temneparyproii 3aBucuMOCTH CONPOTHBIIEHHUA NOTYTPOBOAHHKOR),

7 «Msyuenne BONbT-aMIePHBIX XaPAKTEPHCTHE TEPMOUYBCTBUTENIBHBIX COMPOTHBIEHHHY;
8 «Msyuenne BoIbTAMIEPHBIX XaPAKTEPHCTHK (oroconpotuBieHua;
9 «M3yuenne CBOICTB 311EKTPOHHO-ABIPOYHOTO nepexoaa»;

10 «Msyuenue cuerunka Ieiirepa — Mionnepay.

[Tpakrnueckue/nabopatoprsie paboThl mposoasTes B y4e6HbIX aGopaTopusx 430-3, 43143,
AYIUTOPUH  JUIS  NPOBEACHUS  3AHATHIL OCHALEHE]

HGO6XO}II/IMBIM CHUCTCMHEIM H IIPHKJIQIHBIM NnporpaMMHBIM

COBpPEMEHHBIMU
. |
KOMIIBIOTepAMH, OOBEIUHEHHBIMH B JIOKAJTBHYIO  BBIYMC/IHTC/IBHYIO CETh

obecrieuenyiem.

NEePCOHAILHBIMHA
‘"M YKOMIUICKTOBaHHBIMU
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IIporpamma paccmoTpena u ono6peHa Ha 3acenanuy kabenpst GullM

IIpotokon Ne 4 OT (.09 2049 rona -

3apenyrommit kadenpoit: Apakensa C.M.

Pabouas mporpamma pacemotpera u ono0pena Ha 3acénanny yueGHO-METOMYIeCKO KOMHCCHH
Hanpasiaenus 12.03.05 Jlasepras texauka u JIA3€PHBIC TEXHOJIONH -

[Tporoxon Ne oT (2,04 2019 rona s

[Ipencenarens xomuccnu: Apaxensa C.M.




JUCT IIEPEYTBEPXJIEHU S
PABOYEM IIPOI'PAMMABI JUCIIUTLINHBI

Pa6ouas mporpamMma onobpena Ha LO20-202]  yueGHsI rox

[Ipotokon 3acemanus kadenpst No J _ofry 123” 2070 roma

e -~

3aBenyrommit kadenpoit =

Pabouas nporpamma ono6peHa Ha

ITpotoxon 3acenanus xabeapst No oT

C. M. .M

yueOHBIA Tox

roaga

3apemyonmii kadeapoit

Pa6ouast mporpamma ogo6peHa Ha

IMpoTtokon 3acenanusa kapeapnl Ne oT

yueOHBIN Tof

rojga

3aBemyromumii kadenpoii




JIUCT PEI’ I/ICTPAIIHIfI U3MEHEHHI
B pabouyo nporpaMM MUCLIUIUTHHE]
Ocnoswl keanmosoii pusuxuy

TIpaBJICHHS nonrm’osm 12.03.05 Jl’asepHa;z mexﬂufccz u nasepuvie
MexXHonozuUu

00pasoBaTeNIbHOM MporpaMMmsI Ha

Homep BHecenbl uamenenus s yacTH/pasmiens Henonmurens OcHoBanue
H3MEHEeHHs! paboueli nporpamMmer DUO (HOMep u ara nporokona

3aceanus kadeaps)
1

3aB. Kadeapoii /
Todmuce DHO
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