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1. HEJN OCBOEHWST TUCHUTLINHBI

Llensro ocBoenns AUCUUINIHHBI «OCHOBBI KBAHTOBOW (pH3UKM» SBJISETCS O0eCTeHeHNe 6yﬂymer0
CrenMagucTa HaydHoH (usuueckoli 6a3oif, Ha KOTOPOW B BBICUICH TEXHMYECKOH LWIKOJE CTPOUTCS
ofIenHKeHepHas U CrielayibHas moArotoBka. [locsieloBaTensHoe H3ydeHHe (M3UKH BLIpaOATHIBAET
CHCUM(UYECKUA  METOJl MBILICHNA, (HM3MYECKYIO MHTYHLHMIO, KOTOPbIC OKa3BIBAKOTCS —BechbMa
TUVIOZIOTBOPHBIMU U B APYTHX HaykaxX. CreLHamMeThl, MONYYUBIIHE MUPOKOE (PUIMKO-MATEMATHUECKOE
06pa3oBaHHe, MOTYT CaAMOCTOSTENEHO OCBAUBATL HOBBIE TEXHWYECKHE HAIPABIEHHUs, YCIELHO! paGoTaTh
B HHX, JICTKO MEPEXOAUTH OT pEINeHHS OJMHUX 341a4 K JIPYIMM, HWCKarThb HECTAHJApTHhIE U
HETPAIMLAOHHBIE MyTH, YTO OCOGEHHO BAXKHO HNA MPO(ECCHOHANBHON MOCHIIEHOCTH CIIEIUANHACTOR B
YCIIOBHSIX YCKOPEHHOTO Pa3BUTHS TEXHHKH.
3ajaum: 1
® TeOpeTHYeCKas TOATOTOBKA B obnacth  (u3kky, mo3BOMOmAd OyayluM —HHKEHepaMm

OPHEHTHPOBATBCS B TOTOKE HAYYHOH M TeXHUYECKOH HH(OpMAIMM M OBECTIEUNBAIOMAS MM
BO3MOXKHOCTh HCITOJB30BAHUS HOBBIX (QU3UUECKHX MPUHLMIOB B TeX ,001acTiX, B KOTOPHIX OHH
COEeLUATU3UPYIOTCH,

e (QopMupoBaHME HAayYHOTO MBIOUIEHHS, B YaCTHOCTH [MPABWIBHOIO [MOHUMAHHSA T'PAHUL
MIPUMEHUMOCTH PA3IMYHBIX (QU3NUECKUX MOHATHH, BAKOHOB, TEOPUH U YMEHUS OLICHUBATH CTCHICHb
JOCTOBEPHOCTH PE3YJILTATOB, IIOJyYEHHBIX ¢ IOMOLILIO IKCIIEPUMEHTANIBHBIX WA MaTeMAaTHYECKHX
METO/IOB HCCIIEI0BAHMS;

® BbIpabOTKA MPHEMOB W HABLIKOB pEIICHMH KOHKPETHBIX 3aJay M3 pasHex obnacred (bvpmm
TMOMOTAIOLIMX CTYACHTAM B JaJIbHEHIIEM PEIIATh HHIKCHEPHbIE 3134, |

©  O3HAKOMJIEHME CTYIEHTOB ¢ COBPEMEHHOH Hay4yHOM anmapaTypol M BbIpaGOTKa y HUMX HAYAJbHBIX
HaBBIKOB TPOBSACHUSI 3KCIIEPUMEHTATBHBIX HAyYHBIX HccneuoBaHHﬁ pasIAYHEIX (pnanecxnx
SBJIEHUH U OLIEHKM HOTPEITHOCTeH H3MEPCHHI. .

2L MECTO IMCIIUIIVIMHBI B CTPYKTYPE (DHOH BO o

Jucnurnuaa « OCHOBBI KBAHTOROH (PU3HKM» OTHOCHTCA K OBS3aTeNbHBIM JUCIHITUHAM 6a}30130171
qactu Groka B.1 ocHoBHOW mpodeccronansHoM 06pasoBatenbHOM mporpamMMel. M3ydeHHe (UCIHIIIAHb]
IPOXOMUT B TPeTheM ceMecTpe. B yueOnom mnane rnpuceoen nomep b1.0.09.

JInst yememHoro ocBoeHMs Kypca GU3HKM CTy[eHTaM HeoGXONMMO 3HATH CIEMYIOLUME paBesbl
BbICIIel MatemaTHku: JInddepennunanpHoe ucuuciaenne, MarerpaneHoe MGUHCTCHHE, AHATUTHYCCKAS
reOMeTpus ¥ JMHeHHas anreOpa, Pamer, DneMeHTHl pekTopHOro awanuza, OYHKIMM KOMIUIEKCHOIO
nepemenHoro, Jluddepennuaneaepie ypaBHeHUs, DIEeMEHTbl TCOPHH BEPOSTHOCTeH M MaTeMaTHYecKOi
CTATUCTUKH.

OcBoeHre AUCUMIUTMHBL HEOOXOMMMO I M3ydeHus CIeAyIOlUX AUCLMIUIME yueGHOro IuiaHa:
«YpaBHeHUs] MaTeMaTHueckod ¢u3nkm», «MeToasl ananu3a W KOHTPOIS HaHOCTPYKTYPHPOBAHHBIX
MaTepyanoB U cucTeM», «MarepHanoBefieHHe HAHOCTPYKTYPHUPOBAHHBIX ‘MaTEPHAIOBY, «MexaHuka
HaHOCHCTEM U Tpubosoruay, «KBaHTopas MexaHUKa W cTaTHCTHYECKAS (bmmca» «KBanToras 06pa60TKa
uHpopManyny.

3. IVTAHUPYEMBIE PE3YJIBTATBI ObYYEHM 1 HO JANCIHAIL [I/IHE

[DranupyeMele pesyabTaThl OOyYeHMs! NO [AWCLMIUIMHE, COOTHECEHHBIC C IUIAHHPYSMBIMU
pezyabsTatamu ocBoeHns OITOIT }

Kon ¢popmupyemeix | YpoBeHb OCBOCHHA TInasmupyemble pe3ysbTaThl 00YHeHnA MO AHCIHIUTHHE

KOMITeTEHLMH KOMIIETEHLVH XapakTepusylomiie yTamsl GopMHUPOBAHAA KOMIETeHINI (IT0Ka3aTeN
OCBOECHI KOMNEGTCHIINHN)
/ 2 ' 3

VK-1 HactuyHoe 3HaeT OCHOBHLIC (uIOCOMCKHE IOHATHA W TCOPWH, CBA3aHHBIE C
Cnocoben OCBOCHHE ONHUCAHWEM yCTPOUCTBA OKPYKAIOWIEr0 MWDA, a TAKKE MX CBA3b C
OCYUIECTBJIATH TIOKCK, 3aKOHAMH W | TPMHUMIAME  PA3BHTHA, dopmyapyembIMU
KPUTHYECKUH aHanu3 06IIeCTBEHHO-TYMAHITAPHbIMY, €CTECTBEHHBIME M TeXHHIECKAME

Y1 CUHTE3 HayKaMU. -
HH(OpMalHH, VMeeT BBIEATL 0a3oBBIE COCTABAAIOIME 3a[a4H; (COOTHOCHTH
NPUMEHATD Pa3HOPOAHBIE ABJICHAS U CHCTEMATH3NPOBATL UX B PaMKax n3GpaHHbIX
CHCTEMHBI OAXOA BUIOB  NPO(ECCHOHANBHON  [CATEILHOCTH; dopmyTEpOBATE
ANA pelleHns aNbTePHATUBHbIE MOMXOABI K PEILCHAH) 334a B pamkax BLIGpaHHblx
NOCTABJIEHHBIX 33184 BHAOB IPOGECCHOHANBHON AEATENBHOCTH, B TOM YMCTe Ha 10CHOBE
0000IIEHHA 3aKQHOB ¥ METOJOB PasIAUHBIX HAYK, peayanaTOB u3

HH(OPMALHOHHBIX HCTOUHHKOB.

Brianeer HaBbIKAMH HCIIONE30BAHUS I/I‘HZ[yI(TI/IBHOFO d nenquHBHoro

[TO/IXO/IOE K PEILCHHIO 3a1a4. !
OIlIK-1 YacTuuaroe 3naeT (QyHnaMeHTaNLHbLIe 3aKOHb HpI/IpO}lBI M OCHOBHbIE husnyeckue

CriocobeH pelars OCBOEHHE 3aKoHbl B 06/1aCTH KBAHTOBOMH, ar OMHOH U SLICPHOM QUK.

3a1a494 YMeeT mpUMeHsTh (JM3MUECKNE 3aKOHbI VISl PELieHus MPakTHYECKUX




IPO(eCCHOHANBHOM 3a/1a4 B CBOEH mpodeccHoHanbHoi HeATEIbHOCTH.

JeATENbHOCTH Ha Briajieet HaBbikaMu IPAKTHIECKOr0 MPUMEHSHHUS 3aKOHOB q)H3UKH Aist
OCHOBE IIPUMEHEHMSI ONHCAHMUS, aHanlnsa, TEOPETUIECKOT0 H  OKCHEPHMEHTANBLHOrO
€CTECTBEHHOHAYYHBIX UCCIICNOBAHUA ¥ MOJIETHPOBAHKA (H3MYECKHX H XHMHYECKHX CHCTEM,
U O0IIENHKEHEPHEIX ABICHAH W TIPOLECCOB,  HCTIONL3OBAHHA B 00yueHHH 1

3HAHUH, METOZOB NPOGeCCUHOHATLHON IEATENLHOCTH.

MaTeMaTHYECKOro |

aHamusa |
MOIENUPOBAHHS
OIIK-3 HactuuHoe 3HACT NPUHLMIGI| OpraHHU3aLMy 11 MPOBEISHHSI SKCTIEPUMEHTAJIHBIX
Cnoco6en mposoauTh OCBOCHHUE HCCIICNI0BAHMH; MPEeIbHbIE YCIOBHS NpH MOCTAHOBKE $usuueckoro
U3MEpPEHUI U SKCIICPUMEHTA.
Ha0nwoaenus, YMeeT COCTaBNIATL CXeMbl g IpOBEACHNS 3Kcrfep'HMqH'raﬁbHL1x
00palaTbIBaTh U HcCeIoBaHul; 06pabarbiBarts, aHa.npfmpOBaTL, rIpeﬂCT?Bﬂﬂhb U
TPEACTABIAT OQOPMIIATE Pe3yIBTATH! SKCHEPHMEHTANBHBIX MCCITEI0BAHUTA,
3KCMECPUMEHTAIBbHEIE Braneer HaBBIKaMu BBITONHEHMS M3MEpeHH, 00paboTky  RAHHBIX
[aHHbIE M3SMEPUTENLHBIX HAOJIOACHUH, TIONYYeHNA Pe3yNbTATOR M3MepeHuli U
OLEHKH MOIpeItHOCTE M,

4. OBBEM U CTPYKTYPA ANCHUTLIAHBI

TpyNOeMKOCTD IMCLIMIUTMHEL COCTABIISET 6 3aUeTHDIX emrmL, 216 vacos. |

Bue! yue6Hoii |
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1 KBanrosas npupona usmyvenus 3 |14 8 [[12] 6 |30 8/30,8,6% - —‘
2 DJIeMEHTBl KBAHTOBOM MEXAHHKH M | 3 | 5-12 16 [[16 | 4 | 36 ) Peittinr-
. 16 [ 44,4%
aTOMHOM BH3KKN | KoHrpons Noj
3 OnemenTbl PH3NKY TBEPAOTO Tesa 3 | 13- 8 | 8 6 |22 Peirinr-
8/36,4% i |
16 | KOHTPOITL No2
4 Onementsl  (u3nku  sAapa  w | 3 17- El - 2 11 o PeiTanr-
| 4/166,7% |
3IEMEHTAPHBIX YACTHL 18 | KOHTpOJ1L No3
Bcero 3a 3 cemectp: 3 18 36 (136 | 18 |99 36/40% Oxzamen (27/4)
Hanyawe B aucupmmmae KI1I/KP ' Her
Hrtoro mo gucnumimnme 3 [ 18 [ 36 L 36 | 18 ‘ 99 | 36/ 40% ‘ Ox3amen (27u)

Conepxanue exunonHBIX 3ansT1il MO AHCHADUINHE

Paspen 1. Ksanrosas npapoaa H3JIyYeHHst

Tema 1. TemtoBoe uznyuenwe.

Conepixanyie Tembl: PaBHoBecHOE u3myuenue. ABCosoTHO YepHOe Teno. [Sakon Kupxroda. 3akon
Credana-bonbimana. 3axon Buna. Pacnipenenenue suepriy B CIEKTpPe M3Ty4eHHs abCOMOTHO YEPHOTO
Tena. Gopmyna Panes - Jxnnca. «YnpTpaduonerosas k&ﬁ‘acrpod}a.». [nroresa Tlnanka o KBaIiTOBjOM
XapakTepe usnyyenus. Qopmyna [Tnanka. ‘ ‘

Tema 2. KsantoBas npupozna ceera. | b

Copmepxanne Tembr: Bremmmmii doroaddexr. OcHoBHBIE 3aKOHBI orospdekra. DOTOHBI.
OHeprus, MMIynse, Macca (OTOHA. Ypaenenne O¥umrelina mwis cbm*oaq)(bgiaa. Onpiter JleGenena.
Hasnenne cera. Dpdext Komnrona. b gl

Paspeu 2. JrieMenTsI KBANTOROH MEXAHAKH U ATOMHOI (prsKn

Tema 1. Crpoenne atoma. Teopus bopa. ‘ !

Conepicatne Tembr: Onerr Pesepdopaa o PAacCesHUIO o — YACTHII BellerTBOM. SIepHas Mojelb
atoma Pesepopua. Jluneituarsiii criexrp aroma Bozopozna, Teopus BoxopomolomoGHOro aTOMajBOpa.
Oneir ®panka u Cepia. ‘ b

Tema 2. DnemenTeI KBaHTOBOM MexaHUKH. ‘



Conepxanne Temer: I'mnotesa me Bpoina. OKCMEPUMEHTAITHOE TIOATBEPIKICHHE BOJHOBBIX
CBOHCTB ~ MHKpOYACTHL. [paHMUBI HPAMEHHMOCTH | KIIACCHUYECKOM MEXaHUKH. Coomomf;‘:ﬁne
Heonpeaenennocredl 1'eiisenGepra. Bomnoras (yHKUES ¥ ee craTHcTHWeckmii cMbici. . O6mee
ypasHeHne lllpenunrepa. VpasHeHue Mpenunrepa | s CTaIlH[OHaprIiX cocTosHMi.  Pewenue
ypaBuenus Ilpepunrepa uis YacTUIBl B «IIOTEHIMATHLHON SMe. [IpoxoskmeHne yacTrupl CKBO3b
NIOTEeHLUMANBHEIH Gapbep. TyHHebHbIH 3 ekT. JTuneit HbIH FrapMOHHYECKHH o{;munnmop. |

Tema 3. CoBpeMeHHbIe IpeCTABICHUS O CTPOEHHH aTOMOB. | -

Conepkanne Tembl: YpaBHeHUe Ulpenunrepa |01 BOmOporonogo6HOro aroma. I'nasHoe,
OpOHTaNbHOe ¥ MArHMTHOE KBAHTOBbIE UMCIA. Cnextp arToma Bofopona. Ilpasuno oropa.
OpGutanbHeiii MOMEHT MMITyJBCA 31eKTpoHa. OpOUTaNbHBIM MAarHMTHBIH MOMEHT 3MekTpoHa. QnbIT
lrepua u I'epnaxa. Crun anekTpona. CIHHOBOE KBAHTOBOE HHCIIO. CoBeTBeHHbI MarHUTHBIH MOMEHT
9JIEKTPOHA. MarHUTHOe CMHOBOE KBaHTOBOE YMco. IIpuHLmN Iays. Pacripenenetme 3neKTp0HbB B
aToMe 1o cocTosHUAM. [leproanueckas cuctema snemMentos Menaeneesa. ‘ L

Tema 4. OcHorrl $hu3HKH na3epos. 1

Conepxanne Temsr: IlornolieHHe, CHOHTaHHOE W MHAYLMPOBAHHOE H3JIy4eHHe CHeTa.
Kosdbduumentsl DitHireiina. OnTuueckue KBaHTOBEIE reHepaTopei. |

Pa3gen 3. JnemenTsl Gpu3nkm TBepaOro Teaa ‘ ‘

Tema 1. Teopus remnoemkocTd u SJICKTPONPOBOXHOCTH TBEPABIX TEIL. | Co

Conepxannte Tembl: TIpHHUUN TOXIECTBEHHOCTH | YacTull. Bo3oHEl ¥ (epMUOHEL. owustre o
KBaHTOBBIX CTATHCTUKAX bose — Dinmreiina u ®epmu — [lupaka. Knaccuueckas TEOPUS TEILTOEMKOCTH.
3akon [lromonra u ITru. Ksanrtopas TEOpHs  TeIOeMKOCTH OMHiuTeiHa. KBaHTOBas . Tegpus
Temnoemkocty Jebast. dorousl. Pacnpenernenne aeKkTpoHOB IIPOBOAMMOCTH B METALTE HO SHEPTHIM.
OeKTpOHHBIH Ta3. Dxeprus ®epmu. YposeHs @epmu. CBepXITPOBOAUMCCTS.

Tema 2. 30HHas Teopus TBEpABIX Teu.

Conmepxanue TeMbl: DHEpPreTHHECKHE 30HHI B KpUcTaIax. MeTamipl, NOMYNPOBOAHUKH |
AdNEKTPUKH.  COOCTBEHHas — NPOBOAMMOCTH  MOMYNPOBOAHHKOB. IIpriMecHast NPOBOAUMOCTS
TNOMyNpOBOMHUKOB.  KOHTaKT —JByX IOJNYNPOBOAHMKOB —pPasiMuHbIX THIIOB (pn - nelpexjou).
[onynpoBonHukosete muonwt. Jeiictere cBeta Ha MOJTYNPOROTHUKH,

Paspes 4. Jnementnr puzukn sapa n 3JIEMEHTAPHbIX YacTHI|

Tema 1 AtomHoe s1apo. DileMeHTapHbIE YaCTHIIBI,

Conepxanue Tembl: CocTae s1pa: IPOTOHDI U HEHTPOHBI. OCHOBHEBIE XaPAKTEPUCTHKN HYKIOHOB
u anep. Msoronel. Monenn sinep. IloaTue o sgepHbIX chmax. Hedexr mace i sHeprus cBasu B Anpe.
CpenHss sHeprus HyKJIOHOB U €€ 3aBHCUMOCTB OT MaccoBoro uucaa. HeyCTOHYMBOCTE THebIX snep
Mo~ OTHOLUCHMIO K  HEKOTOPBIM THIIaM pacnajia. | Kmaccnguikaums —pneMeHTapHbIX — 4acTwir,
BsaumonpespamieHus snemeHTapHBIX YacTUI, PaaHOaKTHBHOCTD. SlnepHeie peakimu.

Coaep:xanne npakTHYECKAX 3aHATHI 10 Aucuu:n.rmu]e

Paznen 1. KsanroBas npuposa usnyvenus

Tema 1.TeroBoe manyuenue. ! :

Conepixanue NPaKTHYECKUX 3aHATHIL IPAKTHUECKOS 3aHATHe | «TemnoBoe H3Ty4YeHUe».

Tema 2 KpanTosas npupona cpera. } |

Conepkanre MPaKTHYECKUX 3aHATHH: NpakTHYECKOe 3aHITHE 2 «DOTOHEL Hasnenne ceetay;
npakTHyeckoe 3aHATHe 3 «DoToaddext. Iddext Kommronay. !

Paznen 2. nevenTsI KBAHTOBOI MeXaHHKH M aTOMHO Pu3MKH }

Tema 1. Ctpoenne atoma. Teopus Bopa. !

|

Coz[epxcaHHe [IPAKTHUESCKUX 3aHSTHIL: MpaKTHYeckoe 3aHdaTue 4 «AAT()‘I\d BOZIOpOJA TIO TEOPHH

Gopa».

Tema 2. DnemeHTsI KBAHTOBOH MEXaHHKH.

ConepsxaHne IPaKTHYECKUX 3aHATHIA: npakTHyeckoe 3aHaTne S5 «BosHoBBIE cBOlicTBA
MUKPOHACTHID); MPAKTUYECKOe 3aHATHe 6 «YpaBHeHue Ilpenunrepay.

Tema 3. CoBpeMeHHble MpeACcTABNCHHUS O CTPOEHHH 4TOMOB,

CollepkaHue MPaKTHYECKUX 3aHATHIA: NpaKTHYeCcKog 3aHaTHe 7 «CTpoeHne aToMay.

Paspnen 3. Dnements! pusukn TeepaOro Teaa |

Tema 1. Teopust TemmoemxocTy u SJIEKTPOIIPOBOJHOCTH TBEPABIX TeJl.

Coneprkanne NpaKTHYCCKUX 3aHATHIL NMPAKTHUECKOE 3aHATHE § «Temnosble colcTra TB;epnjbe
Te. DOHOHBI; MPAKTHYECKOE 3aHATHE 9 «DNEKTPHUECKHE | MATHHTHELE CBOWCTBA TBEP/BIX TEID. |

Conepxanne 1aGopaTOPHLIX 3aHATHIE MO AHCIH MIMHE
Paspen 1. KsantoBas npapoaa usydenns ‘
Tema 1.TermoBoe uznydenue. !

ConepxaHne J1abOPaTOPHBIX 3AHATHIAL: naGopatoptas pabora 1 «OnpenesieHne MOCTOAHHOH
Credana - Bonbimanay.



Tema 2 Kpantosas npupona cBera.

Conmepikanne J1aGOPATOPHBIX 3AHSTHIA: naboparopras paGora 2 «M3ydeHHe BHEmIHErO
hotosddexta 1 BaKyyMHBIX HOTONIEMEHTOBY, naboparopHas pa6ota 3 «3ddext Kommronan.

Pasznen 2. DneMeHTHI KBAHTOBOH MEXAHHKH € ATOMHOI (uznku

Tema 1. Ctpoenue atoma. Teopus Bopa.

Coneprxanne naGOpaTOPHBIX 3aHATHIA: naboparopnas paGota 4 «Onpenenenue PE30HaHCHOTO
NOTEHIHAMA BO3OY)KAeHHS aToMa meTomoM dpaHka — ['epua»; naboparopnas pabora § &(CrIéKTp
M3JTy4eHHUs aTOMapPHOro BOAOPOIAY

Pazgen 3. DiaemeHTHI ¢usnkH TBEpIOTO TENIA

Tema 2. 30HHad TeopHs TBEpABIX Tex. |

Coneprxanne 1aGOpATOPHBIX 3aHSTHIA: maGopatopHas pabota 6 «Msyuerne TeMIIepaTypHOi
3aBUCHMOCTH CONPOTHBIICHUS MONYNIPOBOAHHUKOBY; abopaTopHas paGorta 7 «Usyuenue BOJIbT-aMIIEPHBIX
XapaKkTepUCTHK  TEPMOTYBCTBUTE/ILHBIX — CONPOTHBICHHH». JaGopatopHas: paGota 8§ «Hayuenune
BOJIETAMIICPHBIX XapaKTePHCTHK (OTOCONpOTHBNEHHSY; laGopaTopHas paGoTa 9 «M3yuenue croficTs
3JIEKTPOHHO-ABIPOYHOTO MEPEXOAN.

Paznen 4. Dnemento1 puzukm aapa n 3JIeMEHTAPHBIX YaCTH I

Tema 1 AtomHoe s1po. DneMeHTApHBIE YaCTHILBI. !

Conepxxanue 1aGOPaTOPHBIX 3aHATHIA: nabopatopuas pabora 10 «M3ydeHue cuerunka [eiirepa —
Mrosutepay 1
5. OBPA3OBATEJIbHBIE TEXHOJIOT N

B npenopasanun qucnmmimier «OCHOBBL KBAHTOBOH Gusnkm» uenomb3yoTea pasrlooépasHble
00pa3soBaTeNbHbIe TEXHONOIHH KaK TPAJMIHOHHbIE, TaK H ¢ NPUMCHECHHEM aKTUBHBIX U MHTEPAKTHBHEIX
METOMOB 00yYEHHS, L

AKTHBHBIE M HHTEPAKTHBHBIE METOMIBI 06YYCHUS: ‘

~ JICKLMOHHO-CeMHHApCKas cucTeMa OOydeHHs (TPAAHMLMOHHBIC JICKUHOHHBIE M naboparopHsle
3QHATHA); i ‘ l

— ofy4eHHe B MAJIBIX TPYNMax (BHIIOMHEHHE naboparopubix paGoT B rpynmnax m3 gByX Wi Tpéx
4EJIOBEK); ! L0

= MacTep-KJIacChl (NEeMOHCTpAaLMi Ha JICKLMOHHBIX SaHSITI/IHX.HpHHLII/I‘hOB pacuera 3ajiay: 1o
PasIMYHBIM TeMaM); | ‘

— TMPHMCHCHUE MyNbTHMEHA TEXHOJOTHH (IPOBEAEHUE JCKUMOHHBIX M CEMUHAPCKHX 3aHATHIH ¢
TIPUMEHEHHCM  KOMIEBIOTEPHBIX NPE3CHTAUMHA M | [IEMOHCTPALMOHHBIX POITUKOB C TIOMOIIBEO
IPOEKTOPA Wik KOMIIBIOTEpa); |

— HMHGOPMALMOHHO-KOMMYHHKALHOHHBIC  TeXHOIOIHH (Ilpunaelieﬂhe MH(OPMALITOHKEIX
TEXHOJIOTHH JIsl MOHHTOPHHIA TeKYIIEH YCIeBaeMOCTH CTYACHTOB KOHTpPOJIs 3HAHMM), = |

6. OLHIEHOYHBIE CPEJCTBA JJISI TEKYHIEIO K()HTPOM YCIIEBAEMOCTA,

IMPOMEXYTOYHON ATTECTAIIMH IIO UTOT'AM OCBOEHU
JUCUHUITJINHBI N YYEBHO-METOJJUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHOM PABOTBI CT YIEHTOB

3ananus k peifTunr-konTpostio Nel !
1. Temneparypa aGcomotro yeproro tena T = 6000 K. Ecnu Temneparypy Te.rlé} YMEHBIIUTH B 2 pasa; To
OHEPreTHYECKAs CBETUMOCTD a6CONIOTHO YEPHOTO Telia
1) ymensmutes B 4 paza
2) yBenmautes B 16 pas
3) yBenuuures B 2 pasa
4) ymenpmmres B 16 pas ‘ :
2. Ecnu JUTMHA BONHEL, COOTBETCTBYIOLIAS MaKkCHMymy H3JIyYeHHs ymeHBLIHNach B 4 pasa, To
TEMIIePATypa abCOIOTHO YEPHOTO Tesa |
1) yenmuunacs B 2 pasa
2) ymeHbIIMTach B 4 pasa
3) yBenuuiacs B 4 pasa
4) yMeHbITHIACH B 2 pasa
3. Ecnu 3auepHeHHYIO TIACTHHKY, Ha KOTOPYIO TaNaeT| CBET, 3aMEHHTh Ha 3€PKANBHYIO TOH JKe
TUIOIIA/IH, TO CBETOBOE NABJICHHUE
1) ocTaHeTCs HeM3MEHHBIM
2) yMeHbHTCA B 2 paza
3) ysennuutes B 2 paza



4. JNeKTPOH B ATOME NEPEXOIMT U3 BO30YKAEHHOTO COCTOARMS C dHeprHeit £y B OCHOBHO® cocToﬂHide c
sHepruei £o. I1pu s3toM vcmyckaetces doron. Macca HenyieHHOro (oToHa paBHa

B~ 5K E-E  B-B  E+E =

1) ¢’ 2) c? 3) ke 4y he 5 ¢ : -

5. Yacrora namaromero Ha (hHOTOBIEMEHT H3JIy4YeHHsS YMEHBIIAETCH BIBOE. ‘Bo CKOJIBKO pa3. Hy¥KHO
M3MCHUTH 33/IEPXKHUBAOLIECE HATIPSHKEHHE, €Citi paboToN BBIXOAA JIEKTPOHA U3 MaTepnana (,’[)OToaneMeHTa
MO>KHO NpeHeOpeyn?

1) yBenmmuuTs B 2 pasa

2) yMeHBLIUTH B 2 pasza

3) yBeIUYHUTH B V2 pas3 -

4) yMeHBIINTE B \/5 paz
S)octaBuTh €3 N3MEHEHHH |

6. Ilpu 3ameHe ojgHOrO MeTamia APYrHM JUIHHA BOJIHBI, COOTBETCTBYIOIAS KPAcHOH IpaHule
dorosddexra, ymenbmaercs. PaboTa BBIX0OJa I BTOPOrO MeTajia 10 CPaBHEHHYO ¢ paboTOH BLIKOAA
IJ1s1 IepBOTO | -

1) yBenmmuunace

2) yMeHbpIIWIACh |

3) He U3MeHuTach ‘

7. Onbitel CTOIETOBA MO MCCIENOBAHUIO B3aMMOICHCTBHS H3TYUEHUS ¢ MelauméMH

1) Mo3BoIHIIH OIPEAeTUTH Pa3MepHl SIpa

2) NOATBEPAWIIN KBAHTOBYIO IPUPOAY U3TYUSHUSA

3) NOATBEPANIIH HATTMYNE BOJTHOBBIX CBOMCTB Y JIEKTPOHOR ‘

4) noATBEpAWIN THIIOTE3y O TUCKPETHOM CIEKTPE SHEPTHH BIIEKTPOHOB B arOMaJ;;

8.B addexre Komnrona oton ‘

1) BEIGHMBAET 3JIEKTPOH C MMOBEPXHOCTH BELIECTBA

2) nepeaer JIeKTPOHY YacTh SHEPTHU IPU YIPYTOM CTOJKHOBEHWH

3) mepeJaeT AMEKTPOHY YaCTh YHEPTHHU MPY HEYNPYTroM CTOJIKHOBEHUM

9.0mpiTer @panka v I'eplia N0 UCCICAOBAHHIO JIEKTPUYECKOro Paspsaia B napax pryTu:

1) NO3BONIHIIN ONPECTHTH pa3Mepsbl s/ipa

2) NOATBEPAMIA KBAHTOBYIO TIPUPO/IY H3ILYUCHUS

3) moATBEPAMIIH HATUYKE BOITHOBBIX CBOMCTB Y 3JIEKTPOHOR

4) NOATBEPAMIIH TUMOTE3Y O JUCKPETHOM CIIEKTPE SHEPTHH PJIEKTPOHOB B ATOMAX.

10. Hapucyiite cTaupoHapHeie opOHTEL aTOMa BOAOPOAA cormacHo mozend bopa. Yenosno 14306pa3w TE
MePEeXO/Ibl JCKTPOHA ¢ ONHOW CTALMOHAPHOH OPOWTHI HA JPYTYIO, COMPOBOMAAIOMIUECS U3TyHEHHEM
KBaHTa SHepruu. B ymeTpaduonerorodl obmacTu crekTpa 3TH Mepexoibl NAKOT CEPHIO Jlaiivand, B
BUAMMOM — ceputo banbmepa, B undpakpacHoii — cepmio [lamena.Kakoii 1Hepemﬂ coomeTCTByeT
HauOoJIbLIeH YacTOTe KBAHTA B BUAUMOI 061acTu criekTpa?

3aganus K peHTHHr-KOHTpOJTI0 No2 !

1. CraumonapseiM ypasHenueM LlIpeaunrepa s snekTpoHa B BOJOPOAOTIONOGHOM aTOME SBIACTCS
ypaBHEHUe

d*y 2
S+ By =0
Hd°x h
2
Vs g L 28
2 72 dng,
2.2
mo . x
Vz\y+2—m E-—% y=0
3) "’ :

2. Ecnmm y — QyHKIUS MMeeT BHA, YKa3aHHBIA HA PUCYHKE, TO BEPOATHOCTh OOHAPYKUTH 2JIEKTPOH| Ha

L L
—<XxX<—
yaactke O 2 paBHa



<

L2

b7
2)%
3)%
4) %

3. B kaKkom ciydae HepreTHUeCcKui CnekTp SMeKTpoHa CrijIoHoH?
1) 3i1eKkTpoH B NOTeHUMANLHO#M sive twupuHoi 1070 m

2) 3NEKTPOH B ATOME

3) a5ieKTpOH B MONIEKYE BOAOpOja

4) cBOOOAHBIN NIEKTPOH

4 MakcHMAJILHOE 3HAYEHHE MPOCKIHH MOMCHTa HM l'l_\('ﬂhCél AJICKTPOHA, HaXOASMLIEIroCd B f-dOCTOﬁIHIH(I, Ha
HarpasJieHHe BHEIIHErO MarHUTHOTO IOJISI PABHO ! |

A

2)2h
3)3h
440

5.CKONbKO PasIM4HbIX COCTOSHUH MOXKET UMETh 2JIGKTPOH C [JIABHBIM KBAHTOBBLIM YHCIOM N = 47
115
2)48
3)32
4) 54

6. OnpenenuTs aToM, Y KOTOPOrO B OCHOBHOM COCTOSHWH 3amosiHeHsl K, L, M — cjion 4 B I\‘H — jcnoe
PACTIONOIKEHB] 7 SNEKTPOHOB. \
1)Cl
2) Ge
3)Br
4) Ti

7. Cpena Ha3bIBaeTCsA aKTUBHOM, €C/IU OHA

1) MOJTHOCTBIO MOIVIOLIAET MA/IAIOIIEe HA Hee U3/ TyUeH e
2) NOMTHOCTBIO PACCEHBAET NAMIAIOIIEe HA Hee H3ITy4eHue
3) ycunuBaeT najjaroLieg Ha Hee U3/TyueHue

8. Cucrema HaKauyKH J1azepa ro3BosseT

1) co3nmaTh MHBEPCHYIO HACEIIEHHOCTh B aKTUBHOM cpene

2) BBI3BATh BBIHY)KACHHPE H3lydeHHe (OTOHOB

3) obecnieunTh BHICOKYK) KOTEPEHTHOCTD JIA3EPHOTO H3JLyUEHH



9.PaccMOTpUM 1Ba KBAHTOBBIX COCTOSAHKA, B KOTOPBIX HAXOAMTCS CHCTeMAa aTbMOB, ¢ aHeprusmu £y u E,
npudeM £, >E). Cuctema GyneT HaxomuTbes B COCTOSHWH C MHBEPCHOM HACETeHHOCTDEO, eciu 4ucIIo
aToMoB N ¢ sHeprueii £y Gyner |

1) paBHO umcny atomon N, ¢ SHepruei £y;

2) menslite, yeM No;

3) Gonbire, yem Ns.

10.I1punmmn Haynu CIIPABEAJIUB

1) s BeeX TOXKAECTBEHHBIX YacTHI] KBAHTOBOMEXaHMYECKON CHCTEME]
2) IS CHCTEMBI TOXK/IECTBEHHBIX 6030HOB

3) IS CHCTEMBI TOKIECTBEHHBIX dbepmuoHOB

3apanus K pefirunr-xourpoo No3

1. Inst HyKI0HOB BEpHEIME ABIAIOTCS CTIeIIYIOLIHe YTBE K ICHMUS!

+
1) mpoton o6anaer sapsmom, paBHbIM €
2) cnuH HeHTPOHA MeHbINe cITHHA MPOTOHA
3) Macchl HYKJIOHOB TIPAKTHYECKH OMHAKORKI

2. Yem MeHb1ue Heprus cBA3M aJpa, TeM

1) Gombure y Hero neext mace

2) MeHBIIYIO paboTy Hy:KHO COBEPILIHMTE, YTOOB! PA3AEITUTH 3TO AAPO HA OTIHETHHDIE HYKJIOHE]

3) Gonblie 3Hepruu BeIAETUTCS IIPH pacriafie 3TOTo SAapa Ha OTAEBHELE Hy&no%m

4) MEHBIIIE €TI0 SHEPTHS MOKOA ;

5) MeHbIle 3HepTUH BEIAEIUTCS B PCAKLHN TEPMOSIEPHOTO CHHTE3A 3TOr0 AIpA ¢ IPYTUMH sSIpamu

3. Ilpu a-pacnane

1) sapan anpa He usmenures, macca Apa yMCHbIIaeTcs Ha 4 a.e.M.

2) 3apsn sapa yMeHbIIaeTes Ha 2e, macca smpa YMEHbIIaeTCs Ha 4 a.e.M.

3) 3apan anpa ymenbIaeTcs na 2e, Macca A0pa He MEHAETCH

4) 3apsn snpa ymeHsImaeTcs Ha 4e, Macca A1pa YMCHbLIIAETCS HA 2 a.€.M.

4. Kakas noms papnoaxkTHBHEIX aToMOB ocTanetcs HE pacriaBuIeiics uepes HH‘f@pBaﬂ BPCMEHH, PaBHBIH
ABYM IepHOJAM NOTypacnana?

1) 50%
2)67%
3)33%
4) 75% } i
5)25% | |

|
5. CKOMBKO ¢~ ¥ B- pacmanos momKHO NPOH30UTH, 4TOGK] HECTaGMIBHBII H30TON aMeprms
209 .
TIPEBPATIIICS B CTAOUNIBHBIH M30TON BUCMYTa ’
) 8audp
2)9awu3p
3)6ausSp
4)7an3p

, \
14 5 ( 4 He)
6.51npo azora 7 384XBaTHIIO OL-qacmuy 2
obpasosanocs?

17F

M MCITYCTHUIIO ITPOTOH. iﬂnpo KaKoro asiemexTa
| ‘

|

19 :
|

|

17
2)80

16
3) o

16
4)80

17
5)7N
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2)n

3«
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5) ucrmyckaetcst 7 -kpauT

9 2H i 10 i |

e v, +v
8. Peakius H ¢
1) cnuHoBOrO MOMeEHTa MMMTYJTBCA
2) IeNTOHHOTO 3apsaaa

3) SEKTPHYECKOTO 3apaaa

# He MOXET MATH U3-33 HapyLenNs 3aKOH4 COXpaHeHH s

9. 3aKOHOM COXPaHEHHUA BIEKTPHUCCKOTO 3apsja sanperngHa peakis
D U —>e +v,+ v,

yht p—>e +v,
HHtV, > p+e’

4)V#+I’l-—)p+/,[

10. M3 npuBe/ieHHBIX cXeM B3aUMOlIpeBpaleHU YaCTHL] AHHHTHIIAL{HM COO*TBG‘L['CTByeT
D 7’ >y+y

yp>nt e tv,

3)K g >+

pne +te Sy+y

Bonpocer k 3k3ameny

1. Temnosoe usnmyuerue. PaBHOBeCHO® H3TydeHwe. XapakrepucTuKi TeIoBoro M3ITYYEHNS,

2. ABcomoTHO YepHOe Teno. 3aKkoH Kupxroda. 3axon Credana-Boneimana u 3akon Buna,

3. Pacnpepenerue sHeprum B CHEKTpe aGCONOTHO yepHoro Tena. @opmyna Panes-IDkunca.
Ynerpaduonerosas karactpoda.

4. KsanToBas rumotesa u dopmyia [Dianka

5. Buremnnit GotosnekTprdeckmii 3bdext u ero 3akonsr. DoToHEL,

6.  D¢dexr Komnrona u ero teoprs.

7. Mogpens atoma Pesepdopna. [octynater Bopa. Atom Boopoza.

8. Tmmoresa ne  Bpoiins. OKCMepUMenTalIbHOE  MOATBEPXKACHUE  BOMHOBBIX  CBOMCTE
MHKPOYACTHLI. ‘

9. CooTHoLIEHHE HEONPEAEIEHHOCTEH,

10. BonnoBas ¢yHkIms, ee cBoiicTsa 1 CTATHCTHYECKUH CMBICII,

1. HecranmonapHoe ypaBHeHue IWpenunrepa.

12, CraumnonapHoe ypasHerue Hlpenunrepa.

13. YacTnua B OTEHUMANBHOM sMe.

14. TlpoxoxkieHHe 4acTUIIBI Yepes MOTeHUHATbHbIH Oapeep.

15. KBaHTOBBIH rapMoHHYeCKHI OCILIHJIIATOP.

16. VYpasnenne Ulpemumrepa s BIIEKTpOHA B arome Boxopoia. [Jasnoe, 0p6HTaHEHO€i 151
MarHWTHOE KBAaHTOBBIE YMCIIA. : -

17. KsanToBaHHe dHeprum >7€KTPOHA B aToMe Bofopoaa. CriekTp aTtoma Bomopona. I‘ﬂpam}zmo
otbopa. i il =

18. OpbuTanpHEI U MACHATHEI MOMEHT 9NEKTpPOHA. } |

19. CobcTBeHHBIH MeXaHHYCCKHH MOMEHT MMITy/IbCd SNEKTPoHa (crmH), CIMHOBEIH MarHHT}iLIﬁ
MOMCHT 3/1eKTpoHa. CIIMHOBOE ¥ MArHUTHOE CITHHOBOE KBAHTORbIE UUCITA, Ot lltepua u I'epraxa. |

20. Tlpunmumn 3anpera Mayou. Heprnonuyeckas cucrema snementos Menueneesa. b

21. TlormnoiueHue, CIOHTAHHOE H MHIYUUPOBaHHOE H3jiyueHue. Kosdduuuentsr Ditnrurelina.



22. Jlasepel. Ilpunimn geficTus asepos.

23. Knaccuueckas Teopus TeroeMkocTu. 3akoH Jliononra u [Tra.

24. KBaHTOBas TEOPH: TEILIOEMKOCTH DHHIUTEHHA,

25. Teopus Termnoemkoct e6as. @OHOHEL ‘

26. bosonsl U (epmuonsl. ITOHATHE O KBAHTOBBIX CTATHCTHKAX B03e OHINTedHa U GDepMH-
Hupaka.

27. DHepreTHYeCKHe 30HBI B KPHCTAMIAX. |

28. PacnipesieNieHMe 3IEKTPOHOB 1O BHEPIETHHECKHM 30HAM. Knacenukauus teepueix Ten Ha
METaJUIbI, MOTyPOBOIHUKHI Y ANINEKTPUKH. 3 D

29. CoGeTBeHHas M IPUMECHas IPOBOUMOCTH MOYTIPOBOIHIKOB. ‘ T

30. OmekTpompoBomHOCTE TBepAbIX Ted. TeMmepaTypHas 3aBHCHMOCTD I)J'IeKTpOHpOBO,LI\HOCTH
METaJIOB U MOMYNPOBOAHMKOB. Y poBeHbs Depmu.

31. P-n nepexona. ITomaynpoBOJHUKOBEIE TUOMBI.

32. XapakTtepucTHKU aTOMHOTO Aapa. Mozenu aTomMHoro simpa. Macca ﬁ 3HEPIHs CBI3U fmpa

33. 3akoHBI panHOaKTHBHOrO pacnana. Anbda-, Geta- 1 raMma-us. r1y1quue |

34. SlmepHble peakIu U 3aKOHEI coxpaHeHus. Peakums nenenus saep. Lennas peaxuus I[eJ'IeHI/Iﬂ

35. Peakuus cuHTe3a aToMHbIX saep. [IpobGaema YNPABIISEMBIX TePMOSIEPHBIX PEAKIU.

36. Buppl B3auMonelicTBuil 1 KilacCHUKAIINS DITEMEHTAPHBIX YACTHL.

37. Mertonpl peruCTpaLy 3IeMeMTapHEIX JacTull. KocMudeckue IyHd. |

38. Yactuusl v anTidactungl. Heiitpuno. Keapkm.

Camoctositennan paGora {

1. AynuTopHas caMoCTOsATellbHas paboral cTymeHTa 1o II/ICHI/IHJH/II[e BBITIOJIHSACTCS Ha
nabopaTOPHBIX M MPAKTHIECKHX 3aHATHSX MPH PElISHHH 3a1au.
2. BueaynuropHas camocrostitensHas paboTa BBIOSHSIETCS CTYACHTOM 1IpH yriyBiIeHHOM

M3YUCHNH QUCLHUIVIMHBI MO0 TEME IpPOHMACHHON JNEKUMH, NPH MOATOTOBKE K JIaGOPAaTOPHEIM 'padoraM.
OcHoBHOH (opmoH caMocTOATeNbHON PaGOTBI CTy/eHTa ABISETCS W3yHeHHe KOHCIEKTA| JeKIHi,
PeKOMEHIOBAHHOM JINTSPATYPBL.

CamocTosTenbHast paboTa 3aBepIIaeT 3aJady BeeX APYTMX BHIOB yYeBHOTO MPOLECca M MOXKET
OCYIIECTBIATECS HA JICKIMAX, CEMWHApaX, TPAKTUYECKHX 3aHATHSX, JIAOOPATOPHBIX 3aHSTHAX,
KOHCYIbTalMAX. Kak (opma opranusaimu yueGHOrO npolecca camocTostenbHas paGoTa CTYAEHTOB
NMPEJICTABIET COOOH LieeHanpaBIeHHyI0 CHCTEMATHIECKYIO EATeIIbHOCTD O TPHOOPETEHHIO 3HAHNH,
OCYUIECTBIIAEMYIO BHE AyTUTOPHH. | ;

KoHTponb  BBINONHEHHA CaMOCTOSATENBHON pafoThl OCYLICCTRIACTCS B XONIe BLI],’IOJ'[HeHI/I}I u
3aLUTHI IA0OPATOPHBIX PabOT MO AUCLMINIHHE, [PY BBINOIHEHUH IPAKTHYECKHX 3a0aHH, Ha 3K3aMeHe

Bonpoce! i KOHTPoJIs camMocTonTeALNOR PaGoTHI A

1. Kakoe usiyueHHe Ha3bIBAeTCs TEIIOBBIM, M YeM OHO OTIIHYAETCS OT APYIHX (mepeunciiTe
KaKHX) BUIOB M3yYeHHA? !

2. laiiTe ompe/ieeHus OCHOBHBIX XapaKTEPUCTHK TEIIOBOrO natyuenms. Kakoe Teno HazbiBaercs
a0OCOIIOTHO YepHBIM?

3. Coopmyaunpyiite 3akon Kupxroda.

4. Kakoii BUA UMeeT pacrpelencHie 3HEPrUH B CEKTPe aGCOTIOTHO ueproro Tena? Hapugyiite
KPUBBIC PACNpPEAC/ICHHUS B 3aBUCUMOCTH OT AJIUHBI (MJIH YaCTOTHI) BOJIHEI /11 msyx Temiepatyp (T2>T1).

5. Chopmynupyiire 3akonsl Crethana — bombIMana U cMeleHns Buna., X

6. 3anuuwurte Gpopmyiy Panes - [Dxnrca u moscHute CyTh "yIBTpad) HOJIETOBON KATacTpo(br".

7. 3amummre dopmyny ITnaHkKa W OSCHUTE CYTh €10 KBAHTOBOI ]“IrIIIOT¢'ibI

8. Kakoe u3 Tes, uepHOe HITH HeuepHOE, UMEET BhILlIe TEMIICPATYPY, €CJIH UX SIPKOCTH onmIaKOBLI‘?

9. B uem cocTouT sBneHue, HasbiBaeMoe hoTosdeKTOM. : b

10. Coopmymmpyiite zakousr hoTosdexra. B uem 5TH 3aKOHEI HPOTHBOPEUAT IpeACTaBIeHISIM
KJ1accH4ecKoi hu3uku? |

I'1.  Kak xauecTBeHHO, ClIelys BOJHOBOM KapTHHE H3TyCHIL, o6bacHITh GoTodrdbderT?

12.  O6wbscuute 3akons PpoTosthdekra, nexons us hopmynsl DifHmTeitna.

13. Yro Takoe kpacHas rpanuua horosddexra. YeM onpenensercs HHCIJOBOS 3HAYEHHE IPAHUHHOM
4acToTI? YTO BIIMSET Ha MONOKEHHE KPacHOM! rpannusl hotosddexra? | '

14, Yro Takoe (pOTO3NEMEHT U KAKOBA €r0 BONbTAMIIEPHAS XapAKTCPUCTHKA?

15, Ilouemy Obna otBeprHyTa Moens aroma Tommncona?

16. B uém npoTHBOpeuMs NpeoKeHHOH Pesepdopiom mianeTapHoii Mozenu atoma? |

17. B 4eMm cymHOCTs TeOpuM atoMa, mpeiokeroi bopom? C ¢)opMyanyHTe noctyatel bopa,
Kakosel HemocraTku Teopun Bopa?

18.  Cnextpbl aToMoB. CrieKTpasibHbIEe CEPUM ATOMA BOJOPOLA.




19. Kaxue Tumsl coymapeHHH BO3MOXHBI MEXAY 3JEKTPOHAMH, yCKOp}IeMBIMH JIEKTPUIECKIM
IIOJIEM, U aTOMaMH? L

20. B 4ém 3axmoyaetcs ombit ®panka u ['eplia, ¥ Kakue OCHOBHBIE Bf;]BO)JLI MOYKHO CHEIATh Ha
OCHOBAHHH OIBITA?

21. Kakue KBaHTOBBIE YHCIIA OIHCHIBAIOT COCTOSHAE MHKPOYACTHLBI?

22. UYem onpefienseTcs 3MEKTPOHHOE COCTOSHHIE M30IHPOBAHHOTO &1 roMaV

23. OGbsicHuTe Npouece 06pasoBaHMsA YHEPreTHYECKHX 30H B TREPIOM TeJte.

24, Or 4ero 3aBHCAT MMPHHA Pa3PEIIEHHOMH 30HBI U UHCIIO YPOBHEH B Hei?

25.  Kakopa 30HHas CTPYKTYpa HPOBOJHUKA, MOTYIIPOBOIHIKA H H- sonaropa?

26. OObsicHUTE MeXaHU3M COOCTBEHHOM U IPUMECH)H IPOBOTMMOCTH MOIYTIPO BOJHUKOB.

27. Kakop (pu3HYeCKN CMBICI [IOHATHS YPOBHS Depmu?

28. Uem 0OBACHACTCA pa3iHyKie TEMIEPaTypHOH 3aBUCHMOCTH BJIeKTpOWpOBOH,HOCTI/I y MeTaﬂJiOB "
HOJTYTIPOBOJTHUKOB?

29. OO6bsAcHATE 3aBHCHMOCTb  TIOJOXKeHHs  ypoBHI DepmMu | KO HIIEHTpaIH c13060, ‘me
HOCHUTeJIel 3aps/ia B MOJIYIIPOBOJHUKAX OT TEMIIEPATYPHL, : i

30. OOGbsachuTe usnUecKre MPOLECChl, MPOUCXOAIIIHNE IIPH 06 pdSOBaHHH p-n nepexopa. |

31. Hapwucyiite sHepreTHyeckue 30HBI B OBACTH p-n Iepexoia u o61;;1crm’re B 4EeM 1COCTOI/IT
NeHCTBUE BHEIIHETO 3/IEKTPUIECKOTO TOJIS Ha P-N MEPEXO]. i |

32. Yro Ha3pIBaeTCA PagHOAKTHBHOCTHIO? Kakue Mpomecchl OTHOCSTCS K“{I/ICHy paz(HoaKTHBHL.IX‘?

33. Ha 4em OCHOBAH NPUHIMN PETHCTPALMHA U U3MEPEHHS PaIHOAKTHEHOTO M3ITyYeHus ? K‘aKHe
OpUOOPBI MIPUMEHSIOTCS T HTHX LeJIei?

34.  OOGbsicHuTe yCTPOHCTBO M IIPHHIKI AekicTBHA cyeTunka [eiirepa.

35.  Onuummte mpoLecchl, NIPOUCXOASIIKE B ra30paspaaHbIX CUETUHKAX. :

36. Ilepeuncnure Qu3HIECKHE MPOLECCH, POMCXOJISILHE TIPK B3aMMOCHCTBIN  [-n3mydenus ¢
BELIECTBOM. j |

37. B d¥eM 3aKH0¥alOTCs MPOLECCHl YNPYroro pageesHus 3IeKTPOHOB sapami, 3NEKTPOHOB Ha
IEKTPOHaX?

38. Uem o0yc/OB/IEHE! MOTEPH SHEPTUH HACTHLBI P MPOXOKAEHKN YePes MOTI oma}omyro cpemy?

39.  YTO MpOMCXOIMT MPHU MPOXOKASHAH 3IEKTPOHA HEPE3 nomomreﬂb"‘

40. KakoBbl 0COGEHHOCTH POXOJMICHHS Yepe3 MOTIOTHTE b MOH()Z)HepITE TUYCCKHX B-qacmu " B-
H3JTy4eHHsI, UMEIOIIErO HENPEPBIBHBIA HEPreTHISCKHIA CrIEKTP? | '

DOoHJ OLEHOYHBIX CPEJICTB IS IIPOBEACHUS aTTECTALMH YPOBHS (,(bopMHpoBaHﬂocm KOMHeTeHHI/II/I
ofy4arormmxcs 1o JUCHHUILTHHE 0)OPMITSETCS OTAEILHBIM JIOKYMEHTOM. ‘

7. YYEBHO-METOAUYECKOE 1 HHO®OPMAIITMOHHOK OBECHE‘IEHI/IE

JUCHUTLITUHBI
7.1. KuurooGecneueHnocThb
KHUI'OOBECIEYEHHOCTE
Konutiectso
|
HauMenonanve IMTepaTypEl: aBTOp, Ha3BaHUE, BUJ U3JIaHHA, Fox 3?;133?‘“2,?; ] Hanmupe 5
H31ATENBCTBO s 646 A STEKTPOHHON
us JIOTEKe e
Bnry B 6n6nMgTeKe}
! Baly !
COOTBETCTBUM € |
orocC BO
1 2 3 4
OcHoBHas nureparypa
1. Jlexumn mo ¢usuke. Ksautopas u snepsas (usuxa [Diexrponusii | 2016 F http://e.lib‘.vlsq.r
pecype] / A ®. Tammm, H. C. Tlpoxowesa; Bnamummperuit 1 u/bitstream/1234
TOCYNApCTBEHHbIH YHUBEPCUTET MMEHH Aunekcanapa ['puropsesuda u } 56789/4747/ I/qJI
Huxonas I'puropsesnya CTwoneTOBLIX (Bal'Y). - DneKTpoHHbIe TEKCTOBBIE : 522.pdf
danuele (1 dadin: 1,43 M6). - Buamgumup: Branumupexuit
TOCY/IapCTBCHHBIH YHMBEPCMTET MMEHW Anexcamapa ['puropbesuya u
Hukonas I'puropnesnda Cronerosrix (Bal'V), 2016. - 87 c.: ui., TaGu. -
3armasde ¢ THTYNa OKpaHA. - OJCKTPOHHAS Bepcus  IeaTHOM
_nybankanun. - Bubnnorp.: ¢. 85. - ISBN 978-5-9984-0654-6 .
2. Kysneuos C. Y. Kypc ¢puzuru ¢ npumepamu pemenns 3agad. Yacry 111, | 2015 - hitp://www, 1p1b0
l'eomerpryeckas ¥ BONHORAS ONTUKA. DJIEMEHTH aTOMHOH M sepHOI okshop. ru/34672
usuku. OcHOBBI BM3UKK NIEMEHTAPHEIX YACTHLL | y4e6GHOe nocobue|/ C.
U. Kysnenos. - Tomck: ToMckuit rionurexaudeckuii yausepeurer, 20]5. -
302 c. - ISBN 978-5-4387-0428-7.
2. Tamneikosa-Bymkesnd H.U. ®Ousuka. Yacts 2. Onruxa. Ksanrosas 2014 - http: //www iprbo
tusnxa. CrpoeHne u (rsudeckie CBOHCTBA BellecTBa [DNeKTpPOHHDIA okshop. ru/35563
pecypc]: yueOunk / Tamnsikosa-Byurkesuy M. H. - DnekTpon. TEKCTOBLIC
JlaHHble. - Munck: Beiciuas mkoina.




KHUI'OOBECIIEYEHHOCTD

YKasanus k naboparopusiv paboram no Qusnke / C. B. Hapenosa, H. C.
[Tpokowesa, E. JI. lllamanckas : Branumupexuii  rocyaaperseHuLi
ynusepenrer (Bal'V), Kadenpa duauxn u npruxnatuoii MaTEeMaTHKY ; IO
pea. C. B. JKapenosa, - DNIEKTPOHHBIE TEKCTOBLIE MAHHBIE (1 daiti: 356
K6). - Bnamumup: Bnagumupckuii FOCYaPCTBEHHBI  YHHBECUTET
| (Bal'y) '

Konuuecrpo
Tox IKIEMILTIPOB ‘
Haumenoranue nureparypsr: aBTOp, Ha3BaHHKE, BUA W3MAHMS, ' W3NaHMH B Hanuune B
H3MaH OH T
H3IATENbCTBO - 6ubmoTexe 3J?el<ﬂp0HlfOH
GubauoTexe
Bal'Y s —
ﬂry !
COOTBETCTBUHU C
©I'0C BO
| _ 2 3 4
Jlononnutensnas HrepaTypa
l. Escurma EM. Onrtuxa. OCHOBEI KBAaHTOBOH u sneprolt  usnxn | 2011 - http://www.iprbo
[Omexrponuriit  pecypc]:  yueGHO-METOAEYECKOE nocobue| s okshopiru/17059
nmaGoparopelx paGor 1o Qusuxe/ Escimna E.M., CoGonesa BB. -
DNEKTPOH.TEKCTOBHIC JAHHBIE. - ACTpaxaHs: AcTpaxaHckuit HIDkeHepHO-
crpoutenbHei MHCTHTYT, DBC ACB _
2.Qu3uKa aTOMOB 1 MOJIEKYIL. SlnepHas bmzuxa [Onextponnsiit pécype]: | 2010 236 http://ellib.visu.r
MCTOAMIECKHE yKasaHMs K yabopaTopHeM paGoram mo ¢msuke /| C. B, u/bitstream/1234
JKapenopa, H. C. Ilpokomesa, E. JI. IIlamanckas ; Brnamumupckmii 56789/2065/@/00
rocynapcTiendsiit  yuusepcurer  (Bal'V), Kadenpa ¢usukn  u 706.pdf’
NPHKNAAHOH Marematvky ; moa pen. E. JI. Ilamanckas. - DeKTpOHHbIE ‘ i
TeKCTOBbIE AaHHbie (1 daitr: 431 K6). - Buamumup: Bragamupekmit
rocynapcerseHHsli yuusepeurer (Bal'V) .
3.Quzuka TREPAOrO Tema [DIEKTPOHHLIH pecypc] meroxuyeckue | 2010 239 http://e.]ib.vlsu.r

u/bitstream/1234
56739/2088/8/00
703.pdf

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

8. MATEPUAJIBHO-TEXHIWYECKOE OBECIEYEHUE U CIHILIMHbL

At peanusaluy TaHHOH JMCIHINIMHBI MMEIOTCS CHSLHANbHbIE MOMEIIEHH
i |
ayHUTOpMM  OCHAIUEHBl NOCKOH (I Mesia MIIH | Mapkepa), 3KpaHoM' s

3aHATHH. JleKInoHHbIe

MPOEKUHOHHBIX CHCTEM, MMPOEKTOPOM H HOYTOYKOM.
AyZIUTOPHY 1T TIPOBENEHHUS JTaGOPATOPHBIX

nabopaTopHbIX paboT:

1 «Onpenenenne mocTosHHOM Credana-Bonbumanay;

2 «UsyyeHue BHewHero GoToadhdhekran;

3 «Oddext Komnronan,

7.2. llepropnueckne usnanmsi JKypHan «KBaHTOBaA BJIEKTPOHHKAN,
i
\

|
| |
3aHATHY OCHAIICHBI }'CTaFIOBKaMI/I JJI BbI

ApxuB Homepos. Pexum

A1 I8 [POBELHEHUs

TIOJTHEHHS

4 «OnpeneseHHe Pe3OHAHCHOTO MOTEHIHANA BO30Y:KIESHMS aTOMa METOIOM Opanka — [epir;

5 «CIeKTp U3TyHeHHs ATOMAPHOTO BOSOPOIAY;

6 «M3yuenmue TemnepaTypHOIi 3aBHCHMOCTH CONPOTHB/IEHHS TIONYTIPOBOJHHKORY,

7 «Mi3yueHue BOIbT-aMIIEPHBIX XaPAKTEPHCTHK TEPMOYYBCTBUTENBHEIX C

8 «M3yuenue BobTaMNEPHBIX XapaKTepHCTHK thoToconpoTHBIeH S,

9 «M3yuenue CBOHCTB 91€KTPOHHO-IBIPOUHOrO nepexoan;
10 «M3yuenue cuerunxa Cefirepa — Mionnepay.

ONPOTHBIICHMIT»,
|

Ipaktiyeckue/naGopaToprsie paGoTEI POBORATCS B yue6HbIX sabopaTopusx 430-3, 43 1}—3. |

AypuTopuM IS NpPOBENGHMS  3aHSTHH

OCHaUuleHbI

COBPCMCHHBIMU
|

KOMITBIOTEpaMH, O6’BGL(I/IHGHHBIMI/I B JIOKa/IbHYIO BBI‘-IHCH]’/ITCJII:H)/lO CeTh| U YKOMIINICKTO

HeOGXOHHMBIM CHCTCMHBIM M MPUKJIATHLIM IIpOorpaMMHBIM O6(3CH€‘-[€]%IPI6M.

NePCOHAIEHBIMH

BaHHBIMH




i ‘
4 | »
PaGouyro nporpaMM$r COCTaBHJI CTapLINi IpemonaBaress kad. GullM ?KI/Ip'HOBa CiB./ /?

Penensent | 7/
(npenctamrests, paGoronarens) Fur. gupiman (U Crioig U Tier * Cungb 45/ fiwid),
i (metro paGotsi, 10%HKHOCTS, DUO, nommmice) é;ﬁ”’ /_/
| ¢ f

[Iporpamma pacemorpena u 0l10bpera Ha 3aceaHuK Kadenpe CD}[HM

[IpoToxomn No { or 12,0020/ rona

3asenyronmii kadeapoii: Apaxensa C.M.

Pabouast nporpamma pacemotpena n oxo6pena na 3aceémr y4ebHo-MeTouYecKoil KoMuccun
Hanpasnenus 28.03.01 HanotexHOmOruM # MEKpOCHCTeMHAs TeXHJEKA.
ol

I[Ipotokon Ne { ot _(2.09,40(¢ roma

Ilpencenarens komuccnn: Apaxenss C.M.




JIUCT IEPEY TBEPKIEHUSI
PABOYEH ITPOTPAMMBbI AUCHATUTHHBL

Pabouas HpOI‘paMM% onoOpena Ha YYeOHBIH o

Ipotokon 3acez[aHH#1 Kadenprr No oT _ roaa

3aBeayromuii kadeapoit

PaBowas nporpamma ono0pena Ha

y4eOHBIIH rox
|

Hporokon 3acenanus Kaemprr Ne oT rona

3aBenyromuii kadenpoit

Pa6ouas nporpamma o00pena va yueGHBIH roj
IIpoTokon 3acenarms Kadenper No oT _rojza

3aBenyromuii Kahepoii




JUCT PETUCTPALIAN HU3MEHEHHAN
B pabouyio porpaMMy MUCIHIIIHHE

Ocnoewl keanmogoii Qusuxu
obpasoBarensHoi TIPOTPaMMBI HATIPABIEHUS MOIOTOBKY 28.03.0] Hanomexnonozuu u

MUKpocucmemuan mexunura
B Howmep BreceHb! usMeHenus B 9acTH/pasaens Henomuuresns OcHoBanme
U3MEHEHHs paGoueit nporpammer ®UO (Homep u fiata npotokona
3acenanua Kagepsl)
I
2
3aB. kadeapoii /

Hadnucy GO




