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1. lesiu OCBOEHUSA TMCIUTLIHHBI

Henssmu ocBoenmst puctruinibl «KBanToBas pusnka. Ou3nka dJIEMEHTAPHBIX YACTHIDY
SIBJISIETCS] U3yUYE€HUE OCHOBHBIX MOHSATUNA MUKPOMHUPA, OCHOBHBIX YKCIIEPUMEHTANIbHBIX JaHHBIX O
CTPOCHHMH BEIIECTBAa, KBAHTOBO-MEXaHUUECKHX TMPEACTABICHUI O CTPOSHHWHM aTOMa, MaKPOCKO-
MAYECKUX KBAHTOBBIX SBJICHUM.

2. MecTo AMCHMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl
Hucrunnna «KBanToBas ¢usnka. @usnka 3IeMeHTapHBIX YacTUID OTHOCUTCS K 00s13a-

TEJILHOM 4acTH 00pa30BaTEIbHOM MPOrpaMMbl» U BXOAUT B Moaynb «O6mas ¢usnka». «KBan-
ToBasi (puszuka. PU3MKa HIEMEHTAPHBIX YaCTUID SBISETCS MOCIEIHEeH ANCIUIUIMHON Kypca (u-
3MKH, 3aKaHYUBaeT (POPMUPOBAHUE OCHOB (PU3HMUECKOTO MUPOBO33PEHHUS, COBPEMEHHOM (u3nye-
CKOM KapTHUHBI MHUPA.

[Tonmyuennsie B kypce «KBantoBas ¢puzuka. Ou3MKa IEMEHTAPHBIX YAaCTHI» 3HAHUS HEO0O-
XOAWMBI ISl U3yUCHUS KypcoB Osioka « TeopeTHuecKre OCHOBBI AJICKTPOTEXHUKI.

3. [Inanupyemsle pe3yJbTaThl 00y4eHUs] 10 JUCHHUILIMHE, COOTHECEHHBIE C MJIAHUPYEMbI-
MH pe3yabTaTamu ocBoeHusi OIl 0akanaBpuarta

ITponiecc u3yueHus AUCUUILIMHBI HAIIPABICH Ha (DOPMUPOBAHME CIEAYIOIIUX JIEMEHTOB
kommnereHmii B coorBerctBuu ¢ ®I'OC BO, OIT BO u npuoOpereHus cleayromux 3HaHHM,
YMEHUH, HaBbIKOB U (UJIM) OIBITA AEATEIHOCTH!



dopmupyemast

NuaukaTop 10CTHIKEHUS

Ilepeuennb

KOMIIeTEeHI U KOMIIETeHIIH U IVIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI
(xox u popmy- (koa 1 popMyJTHPOBKA)
JIMPOBKA)

Ob6menpodeccnoHaabHbIe KOMIIETEHINH

OIIK-1. Cnoco-
OEH  HCHOJIB30-
BaTh IMOJIOKCHMUA,
3aKOHBI U METO-
OBl  €CTSCTBEH-
HBIX HayK M Ma-
TEMATUKN JUTA
pemieHuss  3amad
WH)XEHEPHOU Je-
SITCIIBHOCTU

NA-OIIK-1.1 OcyuiecTBasi-
eT IIOCTaHOBKY 3a/1a4H, BbI-
Oupaer crocob ee penieHus

NJ-OIIK-1.2 [Tpumensiet
MaTeMaTUYECKUH amnmnapar,
(bU3UYeCKre 3aKOHBI U TEO-
pHUU JUIs peuIeHus Ipu-
KJIQZHBIX U TEOPETUUECKIX
3azad.

3HaTh:

— KOPITYCKYJISIPHO-BOJIHOBOH Jyanu3M B MHUK-
pommupe,

— MPUHIIMI HEOPEIEIIEHHOCTH;

— KBAHTOBBIC YPABHCHHA ABUKCHUSA,

— CTpOEHHS aToMa, MarHeTU3M MHKPOYACTHII,
MOJIEKYJIAPHBIE CIIEKTPHIL;

— aTOMHOE€ SI/IpO, PaInOaKTUBHOCTD

— 3JICMCHTAPHBIC YaCTUIIBI.

Ymers:

- OCYHICCTBJIATH NIOCTAHOBKY 3a/1a4u,

- BBIOMpaTh CIIOCOOBI pEIICHUS.

3HaTh:

— CHUCTEMYy aTOMHBIX EIUHUIl WU3MEPCHHS Be-
JINYUH,

— YHUBEpCaJIbHBbIC (DU3NYECKUE KOHCTAHTHI U
UX pa3MEpPHOCTH;

— COBPEMEHHYIO (DM3UYECKYI0 KapTUHY MHUDA.
YMeTh:

— TMPUMEHSATHh MaTeMaTHYEeCKUi ammapar, (hu-
3UYCCKHUEC 3aKOHBbBI H TGOpI/II/I JUTA pGI_HeHI/ISI
MIPUKIIATHBIX U TEOPETUUECKUX 3a]1a4.

Biaagers HAaBBIKAMU:

— pelICHHsI TUTIOBBIX, OPUTUHAIBHBIX, TO3HA-
BaTEJbHBIX 3a/1a4;

— QHAJIMTHYECKOI'0 MBIIIJICHHS, METOAUKAMU
00pabOTKH IKCIIEPUMEHTATIBHBIX TAaHHBIX;

— HaBBIKAMHU aHATUTHYECKOTO MBIIIUIEHNS,
METOAMKaMHU 00paOOTKH ONBITHBIX JTAHHBIX.




4. O0beM, CTPYKTYpPA U COAEpPKAHUE TUCUUNINMHBI

OO0mmast TpyJ0€MKOCTh AUCITUIUIMHBI COCTABISET 3 3a4eTHBIX enunani, 108 akas. dacos.
Ounast popma oOyueHHs

Ne Tembl (pa3meJibl) Buasbl y4eOHBIX 3aHATHH, @opMBI TEKYIIero KOH-
n/n AUCHHUIIJIMHBI, E- BKJIIO4Yasd CAMOCTOATEJIbHYIO pa- TPOJIA yCIIEBAEMOCTH
UX colepKaHue 2 60Ty CTY/IEHTOB,
5 M HX TPYA0EMKOCTh ®opmMa NpoMeKyTOYHOIH
o (B akaieMHYECKHUX Yacax) aTrecTauuu
(no cemecmpam)
KonTakTHasi pa6oTa
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DKCIEPUMEHTAIIBHOE
1 |obocHOBaHME KBaHTOBOH | 4 | 6
MEXaHUKH
DOTOHBI [ToaroroBka oruera 1o
pabore. Cnaua TeopeTu-
2 4 | 4 3 1 3 | 4eCKOro MUHUMYMa, 3a-
IIUTa MOJyYECHHBIX pe-
3yJbTAaTOB
3 KOpl‘IYCK}/J'IHpHO- 4| 4 1
BOJIHOBOW yaJIM3M
KBaHTOBBIE COCTOSTHUSA [ToaroroBka oTyera no
pabote. Cnaua Teoperu-
4 4 | 4 4 1 3 | 4eCKOTO MUHUMYMa, 3a-
IIUTa MOJyYEHHBIX pe-
3yJIbTaTOB
VYpasnenus Ulpenunrepa [ToaroroBka oruera 1o
pabore. Cnaua TeopeTu-
5 4 | 4 4 1 3 | 4eCKOro MUHUMYMa, 3a-
IIUTa MOJyYECHHBIX pe-
3yJbTaTOB
ATOM, MHOTO3JIEKTPOH- [ToaroroBka otyera 1o
HBIE AaTOMBI pabore. Cnaua Teopetu-
6 4 | 4 6 5 | 4eCKOTO MUHUMYMa, 3a-
IIUTa MOJyYEHHBIX pe-
3yJIbTaTOB
7 |MoseKkyibl 4 | 4
8 |ATomHoOE€ s11po 4 4 1
03| 1,7 3a4er
Bcero 3a 4 cemectp 34 17 | 5 10,3 15,7




3aounas popma oOydeHHS

Ne Tembl (pa3aeibl) Buab! yueOHbIX 3aHATHIA, DopMBbI TEKYILIETO KOH-
n/n JAUCHUTLTUHBI, £ | BKJIIOYas CAMOCTOSTENLHYIO Pa- | TPOJIsi YCeBAEMOCTH
HX coAep:kaHue 3 00Ty CTyIEHTOB,
s U MX TPYA0E€MKOCTh dopMa NPoOMeKyTOIHOI
o (B aKajleMHUYEeCKHX Yacax) aTTecTaluu
(no cemecmpam)
KonTakTHas padora
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OKCEpUMEHTAILHOE
1 |oOocHoBanue kBanTtoBoii | 3,4 | 0.5 0.5
MEXaHUKH
DoToHEI ITonroroBka oTueTra Mo
pabote. Cnaua Teoperu-
2 34105105 1 20 | 4eCKOro MUHUMYMa, 3a-
IIUTa MOJyYEHHBIX pe-
3yJIbTAaTOB
3 |Kopmyckyspro- 340505 1
BOJIHOBOM JTyaJIu3M
KBanToBBIE COCTOSIHUA [ToaroroBka otyera 1o
pabore. Cnaua TeopeTu-
4 34105105 1 20 | yeckOro MUHMMYyMa, 3a-
1IMTa MOJYYEHHBIX pe-
3yJbTaTOB
VYpasuenus lpenunrepa [ToaroroBka otyera 1o
pabore. Cnaua Teoperu-
5 34105105 1 20 | 4eCKOro MUHUMYMa, 3a-
IIUTa MOJyYEHHBIX pe-
3yJIbTaTOB
ATOM, MHOTO3JIEKTPOH- ITonroroBka oTueTa Mo
HBIC ATOMBI pabote. Cnaua Teoperu-
6 3410505 20 | yeckoro MUHMMYyMa, 3a-
IIUTa MOJYYEHHBIX pe-
3yJIbTAaTOB
7 |MoJieKyJIbl 34105]0.5
8 |ATOMHOE SAPO 34105105 1
4 12 3a49eT
Bcero 3a 3,4 cemectp 4 | 4 4 | 4 | 92




COJEP/KAHUE PA3JEJIOB JUCHUIIJIMHbBI

1. DkcnepuMeHTaIbLHOE 000CHOBAHNE KBAHTOBON MEXaHUKHU

[IpotuBopeuns kinaccuueckoi Gpusuku. Mzmydenne uepHoro Temna. @oTodneKTpudecKuii 3P HeKT.
CTaOuIbHOCTB U pa3Mepbl aToMoB. [IpHHIIMI MUHUMAIBHOTO BO3JACHCTBUS B mpupozae. OTKPbI-
THe mocTosiHHOM [Imanka. DkcnepruMeHTaIbHOe 000CHOBAaHME OCHOBHBIX MJICH KBAaHTOBOM MeXa-
HuKU. JIuHelyarsle crniekTpbl aromoB. IlpaBuio vactor bopa. Ilpunuun coorBercTBus. OmnbIT
®panka u ['epuna. Onerr lltepna u I'epnaxa. Pe3oHaHChl BO B3aUMOJEHCTBUU HEUTPOHOB C
ATOMHBIMH SIIpPAMU U MUOHOB C HYKJIOHAMH.

2. ®oTOHBI

DHeprusi ¥ UMITYJIbC CBETOBBIX KBaHTOB. Dopmyna DWHIITEHHA 1151 (OTOIIEKTPUIECKOTO (-
dekta. Dddext Komnrona. AHHUTHIALMS SJIEKTPOH-TIO3UTPOHHOMN TapHhI.

3. KopnyckyJISIpHO-BOJTHOBOM 1yaIu3M

['unore3a ne bpoinsa. dudpakuus 31eKTPOHOB U HEUTPOHOB. MUKpPOYACTHIIA B OHOIIEIECBOM
unteppepomerpe. CooTHoIIeHNE HeonpeaeaeHHocTel. OLeHKa SHepruid OCHOBHOTO COCTOSIHUS
aToMa BOJOPOJIa M DHEPTUU HYJEBBIX KojiebaHui ocruiuistopa. TyHHenbHbIN 3hdext. BomHo-
BbI€ CBOMCTBA MUKPOYACTHUIl U COOTHOIIECHUS HeomnpenenenHocteil. Habopbl 0lHOBpEeMEHHO U3-
MEPHUMBIX BEJINYUH.

4. KBaHTOBBIE COCTOSTHUS

3amanne COCTOSHHS MUKpoYacTuIl. BomHoBas GyHKIMS U ee cratucThudeckuii cmpici. Cymepno-
3ULMST COCTOSIHUNM. AMIUIMTYBI BEpOATHOCTEN. OmnncaHue NpOXOXAECHHUS MUKpPOYACTHUL] dYepe3
nByXxieneBoi uaTepdepomerp. Onucanue nudpakiuy HEUTPOHOB Ha KpUCTaiUie. BeposSTHOCTH
B KBAHTOBOM TEOPHH.

5. YpaBuenue llpenunrepa

Bpemennoe ypaBuenue llpenunrepa. Ctanuonapuoe ypasaenue lllpenunrepa. CranmonapHbie
cocrosgHus. Yactuna B OAHOMEPHOM M TPEXMEPHOM MOTEHUMAIBHBIX AMax. IIpoxoxkaeHue 4a-
CTHIIbI HAJ U MIOJI MOTEHUUATbHBIM OaphepoM. ['apMOHUYECKUIT OCHUILIATOP.

6. AToM. MHOr03/1IeKTPOHHBIE ATOMbI

Yactuma B chepudeckd CUMMETPUYHOM Tojie. BomopomononoO6Hbie aTOMBl. DHEPreTUYECKHe
ypoBHH. [ToTenmansl Bo30yxaeHus 1 noHu3auu. CrekTpbl BOJopo01o100HbIX aToMoB. I1po-
CTPAaHCTBEHHOE PACIIPEEIEHUE TUIOTHOCTH BEPOSITHOCTH JIJISl AJIEKTPOHA B aTOMe Bojopoaa. Me-
30atombl. lupuna ypoBHeil. Cnektp razoodpasnoro renus. Opto- u naparenuil. Hepazmuun-
MOCTbh OJIMHAKOBBIX YAaCTHI] B KBAHTOBOM MeXaHUKe. OMBITHI [0 PACCESTHUIO TOKIECTBEHHBIX Ya-
ctutl. bo3onsl u pepmuonsl. [Ipunnun [Maymu. O6meHHOE B3aumoeiicTBrue. CTpyKTypa dHepre-
THUYECKUX YPOBHEH B MHOT'OXJICKTPOHHBIX aroMax. THIIbI CBA3€l 3JEKTPOHOB B aroMax. [lepuo-
Iudeckas cucreMa aneMmenToB /.M. Menpaeneena.

7. MoJiekyJibl

Monexkyna Bogopoaa. @usznueckas IpUpoa XUMUYECKOU CBs3U. MIOHHAs M KOBalleHTHAas CBS3H.
DneKTpOHHBIE, KojiebaTeabHbIEe U BpalllaTelIbHbIE COCTOSTHUS MHOTOATOMHBIX MOJIEKYJ1. Moeky-
JISIPHBIE CIIEKTPBL. DIEKTPOHBI B KPUCTAILIIAX

[TpubmxeHne cUIbHON W cnaboil cBsi3u. Monenb CBOOOHBIX 3JIEKTPOHOB. YpoBeHb Depmu.
DneMeHThl 30HHON Teopuu KpuctayioB. OyHkims brnoxa. 3oHHas CTpyKTypa 3HEPreTUYECKOro
criekTpa 3JeKTpoHOB. [loBepxHOCTh DepMu. UHUCIIO U TIIOTHOCTH YMCIIA IJIEKTPOHHBIX COCTOSI-
HUN B 30HE. 3allOJIHEHUE 30H: METAJUIbl, AUDJIEKTPUKU U IOJIYNPOBOJHUKU. DIEKTPOIPOBOA-
HOCTb TMOJYNPOBOJHUKOB. [ToHsTHE O AbIpouHON MpoBogMOCTH. COOCTBEHHBIE U MPUMECHBIE
nosynpoBoaHUKHU. [loHsATHE 0 p - n nepexone. Tpansucrop. fABieHne ceepxnpoBoauMocTu. Ky-
MIEPOBCKOE CIIApUBAHME JICKTPOHOB. TyHHEIbHBIM KOHTaKT. Dddekt J[xo3zedcona u ero mpu-
MEHEHHEe. 3axBaT M KBAaHTOBAaHHME MAarHUTHOTO moToka. [loHsATHE O BBICOKOTEMIIEpAaTypHOU
CBEpPXIIPOBOJMMOCTH. DJIEMEHThl KBAaHTOBOW 3JIEKTPOHUKHU. Teopusi BOZMYILIEHUHN ISl YpaBHe-
Hus Ulpenunrepa. BeposTHOCTh nepexoa. DIeMEHThl KBAHTOBON TEOpUU U3IyueHUs. BriHyX-
JIEHHOE U CIIOHTaHHOe u3nydeHune (GporoHoB. Koaddurnmentsr DitHmreiiHa. TermmoBoe paBHOBEC-



Hoe m3iydeHue. [IpuHIun paboThl KBAaHTOBOTO TeHepaTopa. OTKpHITHIA pe3oHarop. JlazepHas
crekrpockonus. [Ipunoxenus KBaHTOBOM 3JIEKTPOHUKH.

8. ATomHoe Aapo

Crpoenue atomHoro sigpa. Monenu snpa. SnepHele peakuuu. PaanoakTuBHbBIE NpeBpallieHUs
snep. Peaknus smepHoro nenenus. llemHas peakuus nenenus. Anaepusiit peakrop. Mnes 6punep-
Horo peakropa. [Ipobiema nCTOYHUKOB SHEprun. TepMOosIepHbI CUHTE3. DHEPrus 3Be3 1.

KBanToBas ¢pusuka. ®u3nka 3jieMeHTAPHbBIX YaCTHIL
Cnucok J1abopaTopHbIX padoT

Omnpenenenue yaenbpHOTO 3apsijia SJIEKTPOHa METOZ0M MarHeTPOHa.
Pacrnipenenennie TepMOAIEKTPOHOB 1O CKOPOCTsIM. KOHTakTHast pa3HOCTh MOTEHIUANIOB.
OmneiT @panka u ['epua.
Omnpenenenre paboTHI BBIX0/1a AJIEKTPOHA 10 MPpsAMbIM Puuapacona.
OnTudeckuii KBAaHTOBBIN reHepaTop (J1azep).
Nzyuenue 3akoHOB hoTodPdekra.
N3yuenune Tepmope3ucropa.
N3yuenue criekTpa aroma Bogopoa (HaTpus).
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5. O0pa3oBaTe/ibHbIE TEXHOJOTHMH, UCIOJIb3yeMble NMPH OCYIIeCTBJIEHNH 00Pa30BaTEJILHOIO
npouecca no AMCUMIInHE
B mpouiecce 00yueHust HCIOIB3YIOTCS CIEAYIONINE 00pa30BaTeIbHbIE TEXHOIOTHH:

BBoanasi Jieknusi — 1a€T MepBoe 1EJIOCTHOE MPEICTABICHUE O TUCUUIUIMHE U OPUEHTHU-
PYET CTy/IeHTa B CUCTEME W3YUYEeHHs JAaHHON AUCUMILTHHBL. CTyJAeHTHl 3HAKOMSATCS C Ha3HAYEHU-
€M U 3aJa4aMH Kypca, €0 poOJIbI0 1 MCCTOM B CUCTCMC y‘-ICGHBIX JUCHUIIJIIMH U B CUCTEME IO~
TOTOBKHU B 1efoM. J{aeTcst kpaTkuil 0030p Kypca, UCTOPHS pa3BUTUS HAYKHU U MPAKTUKU, TOCTH-
JKEeHHS B 3TOHU C(bepe, HMMCHA U3BCCTHBIX YUCHBIX, U3JIAratoTCA INCPCIICKTHUBHLIC HAITPABJICHUA HUC-
cnenoBanuil. Ha 3Toil neKuuu BBICKA3bIBAIOTCS METOJWYECKHE U OpraHU3aIlMOHHbIE 0COOEHHO-
CTH paboThl B paMKax JaHHOW AMCIMILTUHBI, a TAKXKE JACTCS aHAU3 PEKOMEHIYyeMOW y4eOHO-
METOUYECKON JTUTEPATYPHI.

AxageMmuyeckas JeKIUs (MU JEKIUs 00IIEro Kypca) — moclieJoBaTeIbHOE U3JI0KEHUE
MaTepuaia, OCyILIECTBIsIEMOe MPEUMYIIECTBEHHO B BHJIE€ MOHOJIOra mpemnojaBatens. Tpebosa-
HUS K aKaJeMHYEeCKON JIEKLIMU: COBPEMEHHBIN HayuHBI YPOBEHb M HaChHIIIEHHass HH(POPMATHB-
HOCTb, yOeIuTeNNbHAs apryMeHTalus, JOCTYIIHAs U MOHATHAS peub, YeTKasl CTPYKTypa U JIOTHKA,
HaJIM4YKe SPKUX MPUMEPOB, HAYUHBIX JOKa3aTeNbCTB, 000CHOBaHUI, (DaKTOB.

JlaGopaTopHoe 3aHAATHE — 3aHATHE, MOCBAILICHHOE OCBOCHUIO KOHKPETHBIX YMEHUHN U
HAaBBIKOB U 3aKPCIIJICHUIO 3HaHHﬁ, MOJIYYCHHBIX Ha JICKIUAX W MPAKTHYCCKUX 3aHATHAX. 3910
dopma opraHuzauud OOy4YeHHS, KOIJa CTYICHTHl [0 3aJaHdI0 U TMOJ PYKOBOJACTBOM
IpEenoJiaBaTessl BBIIOMHAIOT OAHY MM HECKOJIBKO J1adopaTopHbBIX paboT. OCHOBHBIE
TUAAKTHYECKHE 1eNIU JTa00paTOPHBIX pabOT — SKCHEPUMEHTAIbHOE MOATBEPKACHUE U3YUEHHBIX
TEOPETUYECKHUX IMOJIOKECHUI, TpoBepKa (HOpPMyN, O3HAKOMIICHHE C METOAMKOW IPOBEICHUS
9KCIIEPUMEHTOB, HcciaeoBaHui. B xome paboThl CTyeHTHI BbIpa0aThIBAIOT YMEHUS HAOII0aTh,
CpaBHHUBATb, COIOCTABJIATH, AHAJIMU3UPOBATL, CJIATh BBIBOAbI U 0606H_I6HI/I$I, CaAMOCTOATECIIBHO
BECTH HCCIIEJJOBaHMs, TOJb30BaThCS pPa3IMYHBIMU TMpUEMaMu HU3MEpeHuil, odopmIiATh
pe3ynapTaThl B BuAE Tabmul, cxem, rpadukoB. OIHOBPEMEHHO Yy CTYIEHTOB (HOPMHUPYIOTCS
npodeccuoHanbHble YMEHMSI U HaBBIKM oOpallleHusi ¢ mpuOopamMu, ammaparypod u APyTUMHU
TCXHUYCCKUMU CPCACTBAMU [UJId MPOBCACHUA OIIBITOB. B coorBeTcTBUH C JUTJAKTUYCCKUMHN
LEJSIMA  OTIpE/IETISieTCsl CoJlep)KaHue JabopaTOpHBIX paboT: M3yuyeHUE CBOMCTB BEHIECTB, HMX
Ka4eCTBEHHBIX XapaKTEPHCTUK, KOJIWYECTBEHHBIX ITOKa3aTeNel, N3yuyeHHe yCTPOUCTBA U PabOTHI
npuOopoB, 000pyI0BaHUS, UX UCTIBITAHUE, CHATHE XapaKTEPUCTUK U T. [I.

JlaGopaTtopHas padoTa — opranu3anus yueOHoi pabOThI ¢ pealbHbBIMH MaTEpUATbHBIMU
U MHGOPMAITMOHHBIMU 00BbEKTaMH, SKCIIEPUMEHTaIbHAs paboTa ¢ aHAJIOTOBBIMH MOJAEISIMU pe-
QITBHBIX 0OBEKTOB.



6. IlepevyeHb JMUIEH3MOHHOTO U (WJIN) CBOOOJHO PACIIPOCTPAHAEMOr0 MPOrPaMMHOI0 odec-
NnevyeHusi, UCNOJb3yeMOro NMpH OCYLIecTBJIEHHH 00pa30BaTeJIbHOIO Mpolecca Mo JHCIHU-
TUIHHE

B nporecce ocymiecTBieHuss 06pa3oBaTeabHOro Mpoiiecca Mo JUCHUIUIMHE UCTIOIb3YIOT-
csl:

i (popMHpPOBaHUS MAaTEPHANIOB JJIsl TEKYIIETO0 KOHTPOJS YCIEBAEMOCTH U MPOBEACHHUS
MPOMEKYTOUHOM aTTecTauu, st GOpMUPOBAHUS METOIUYESCKIX MAaTEPUAJIOB MO TUCIIUTUIMHE:

- mporpammbl Microsoft Office;

- u3marenbckas cucrtema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb cOBpeMeHHBIX NMPO(eCcCHOHATBLHBIX 0a3 JaHHBIX U MH(OPMANMOHHBIX CIpa-
BOYHBIX CHCTEM, HCIOJb3yeMbIX INPH OCYLIECTBJICHMH 00pa30BaTEJbLHOIO Ipouecca Io
JMCHUIIMHE (MPUA He0OXO0UMOCTH)

B npouecce ocymiecTBieHus: 00pa30BaTENbHOTO MPOLEcca MO JUCHUIIIHHE UCTIONb3YIOT-
csl:

ABToMaru3upoBaHHass ~ OubianoreuHo-uHpopmannonHas cucrema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8. IlepeyeHb OCHOBHOI M JONOJHUTEIbHON y4eOHOI JUTepaTyphl, pecypcoB HH(popmanu-
OHHO-TEJIEKOMMYHHKAIMOHHOH ceTH «HTepHeT», HEOOXOAUMBIX I OCBOCHUS JHMCIHU-
TUINHBI

a) OCHOBHasl JIUTepaTypa
1. Cuyxun [[.B. O6mmit kypc dusuku, 1. 5. AToMHas u snepHas pusuka. — M.: Hayka,
2002. - 784 c.

0) 1OMOJIHUTEIbHAS JIUTEepaTypa
1. Imonsckuit 2.B. ArtomHas ¢usuka. OCHOBBl KBAaHTOBOW MEXaHUKH W CTPOEHHUE
3NIEKTPOHHOM 000104kH atoma. T.2, - 2010.
2. CagenneB U.B. Kypc obmeit pusuknm, 1.3, M.: Hayka, 1982.- 432 c.
3. MarseeB A.H. Kypc o6meit pusuku. - M.: Breiciias mkomna, 1989 1. 5.
9. MaTepuajibHO-TeXHUYeCKas 0a3a, He00OX0AMMAas ISl OCYyIeCTBJIEHUs 00Pa30BaTEIbLHOI0
npoiecca no TUCIHUIINHE
MarepuanbHo-TeXHUYECKas 0a3za, HeoOXoauMas JJIsi OCYIIECTBICHHUsI 00pa30BaTEIHLHOTO
mpoliecca 1o AUCIUIIINHE BKIIFOYAET B CBOM COCTAB CIIEIUATbHBIC TOMEIICHUS:
-y4eOHbIe ayIUTOPUU AJISl TIPOBEACHUS 3aHATUN JIEKIMOHHOTO THMA W MPAKTUYECKUX 3aHATUN
(ceMuHapoB);
- yueOHbIe ayAUTOPUHU JUIS ITPOBEICHUS TPYNIIOBBIX U MHAUBHUIYyaIbHBIX KOHCYJIbTAIIHH,
- yueOHbIC ayIUTOPUHU JUIS TPOBEICHUS TEKYIIEro KOHTPOJISI U TPOMEKYTOYHOH aTTeCTaIui;
-TIOMEUICHHUS JIJIsl CAMOCTOATEIbHOU PadoThI;
-TIOMENICHHSI IJIs1 XpaHEHUS ¥ MPOPUITAKTHYECKOTO 00CTYKUBAHUS TEXHUUYECKUX CPEACTB 00Y-
YEHHUSI.
CrieninanbHbIE TTOMEIIECHUS YKOMILJIEKTOBAHBI CPEJCTBAMHU OOyUYEHUS, CIIYKAIUMHU IS
MIPEACTABICHHS YueOHOW HH(POpMAIHK OONBIION ay TUTOPHH.
Jliis mpoBeieHUsI 3aHATUN JIEKIIMOHHOTO THIA MPEIaraloTcss HaOOphl JEMOHCTPAIHOH-
HOT0 000py10BaHUS M Y4eOHO-HATJISIIHBIX TOCOOMH, XpaHsIIUecs Ha JIEKTPOHHBIX HOCUTENSAX U
o0ecrevYnBaroINe TEMAaTUYECKHE WJLIIOCTPAIUK, COOTBETCTBYIOIIME pPaboduM mporpaMmmam
JTUCIUTUINH.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

[Tomenenust yIsi cCaMOCTOATENbHON PabOThl O0YYaIOIMIMXCS OCHAIEHBI KOMIBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTH «HTepHeT» m olecreueHueM IocTyrna B
3JICKTPOHHYIO MH(GOPMAIIMOHHO-00pa30BaTEIbHYIO CPEAY OpraHu3aIiH.

Yucno mocagoyHbIX MECT B JICKIIMOHHOM ayauTOpuu OoJjblle OO0 paBHO CHHUCOYHOMY
COCTaBy IOTOKA, a B ayIUTOPUH VISl MPAKTUIECKUX 3aHATUN (CEMHUHAPOB)— CIIMCOYHOMY COCTa-
BY IPYMIIBI 00YYatOUXCS.

JlabopaTopus «KBanToBasi pusnka. @Pu3nKa 3jieMeHTAPHBIX YaCTHID)

JlaGopaTopnas pabora Ne2

JlaGopaTopHast yctaHoBKa "MarseTpoH B MarHUTHOM ToJie" (COOCTB. U3T.)
Ncrounuk nutanus Mustech HY 1803

Ncrounuk nutanus Mustech HY 5005

Hudposoii mynsTumerp DT9205a

Munnuamnepmerp

JlaGopatopnast pabora Ne2a

VYuebHo-1ab0paTopHas ycraHoBKa "DnekTpudectBo u MmarHetusm" (Pocyunpubop)

JlaGopatopHnas pabora Ne3

JlaGopaTopHbIif MakeT (COOCTB. U3T.)
Ncrounnk nmutanus Mustech HY 1803 (2 mt.)
[Hudposoit mynprumerp DT838 (2 miT.)

Jlaboparopnas pabota No4

JlaGopaTtopHnas ycranoBka "OmnbiT @panka u ['epria" (HTL "Bnaguc")
Ocnumnorpag C1-220

Jlabopartopnas pabota No5

JlaGopaTopHas yctanoBka "PaboTa Beixoaa snekTpoHa" (COOCTB. U3T.)
Nctounuk nuranus b7-4
Ucrounnk nmutanus Mustech HY30001

Jlaboparopnas pabota Ne6

Jlazep JI'H-207a (toT *xe, uro u B JlaGoparopHas padota Ne6 "Onruka')
Onrtuueckasi ckaMbs (Ta ke, uto U B JlaboparopHas padota Ne6 "Onrtuka')
YCeTpoicTBO 7151 U3MEPEHHMSI IIIMPUHEI JIA3€PHOTO JTyda (COOCTB. M3T.)

Jlaboparopnast pabota No7

JlaGopaTtopHnas ycranoBka "®otospdext" (Pocyunpudop)

Jlaboparopnast pabota N9

JlaGopaTopHas ycTaHOBKa (COOCTB. H3T.)
[Hudposoit mynprumerp DT9205a (2 1mT.)
Hudposoii mynsTumerp DT9208

JlaGopatopnas padora Nel0

Monoxpomatop YM-2 (Tot ke, uto u B JlaGopaTtopnas padora Nel0 "Ontuxa")
PrytHas namna (ta xe, uro u B JlaboparopHas padota Nel0 "Onrtuka")
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PeKOMeHIlyeMLIe JICKIIUOHHBIC T€MOHCTPALlNHA

1. 3nyyenue cBETIOr0 M TEMHOTO TeJla IIPU OJIHOM Temmeparype.

2. CrnexTp ucCnyCcKaHus ¥ MOTJIOMICHUS MapOB HATPHUSI.

3. Mopenb abCOMIOTHO YEPHOTO Tea.

4. 3aBUCHUMOCTb CIIEKTpa UCITYCKaHUsI OT TeMIEpaTyphl.

5. ®oro3ddexr /kpacHas rpaHuma, paboTra BBIXOAA, 3HAK BHIOMBAEMBIX 3apsiOB, BOJBT-
aMIiepHasi XapakTepHUCTHKa, hoToperne/.

6. Mopenb paccessHUs -4acTHLI.

7. OnwiT ®panka u 'epua.

8. Monens TyHHenbHOro 3¢ ¢dexra Ha YKB.

9. CnexkTtp Boaopoa.

10. Tonkas cTpyKTypa CIEKTPaJIbHOM JINHUU.

11. Ycunenue cBera. ['a30BbIit a3ep.

12. OnHO- 1 ABYMEpHBIE CTOSUYUE BOJIHHBIL.

13. 3aBUCUMOCTb TEIJIOEMKOCTH TBEPAOTO Teja OT TEMIEPATYyPHI.

14. BolTankuBaHue MepeMEHHOr0 MarHUTHOTO TOJIS U3 MPOBOJHUKA MPHU OXJIAKICHUU /MOJIENb
MOBE/ICHUS CBEPXIIPOBOIHUKA/.

15. 3aBUCUMOCTD 31EKTPOIPOBOAHOCTH MOITYIIPOBOAHHUKA OT TEMIIEPATYPBHI.
16. Tepmo D]JIC.

17. Dddext [enbThe.

18. Dddext Xomna.

19. Bonpr-amnepHas XxapakTepUCTHKa p-n NEPEXO0Ia.

20. ®oToanoa 1 CBETOIUO.

21. TBepaoTenbHbIN Ja3ep.

22. KanenbHasi MOZEIb @TOMHOTO SIAPA.

23. CueTunKHu 4acTHIl /cyeT4yrK [ eirepa, Mogeab HCKPOBOTO CUETUUKA/ .

24. Tpexu yactuil B 1 y3MOHHON Kamepe.

25. Habmiozenue peakiu.

ABTOp(BI) :
Crapumumii mpenoaaBartesib
Kaeapbl MUKPOAJIEKTPOHUKH U 0011el (Gu3nKu A.H. Ceprees

(noonuce)
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IMpuiio:xkenne Nel k padodeit mporpamMMme JUCHUTIIHHbI
«KBanToBasi pusuka. Pu3nka 3j1eMeHTAPHBIX YACTHID)

DoH/1 OLICHOYHBIX CPEACTB
JJISl IPOBEACHUS TeKYylIel U IPOMEKYTOYHOM aTTecTalliy CTYAeHTOB

o AMCHMIIJIMHE

1. TunoBbie KOHTPOJIbHBIC 3aJaHUA UJIH UHbIC MaTepHAJIbI,

He00X0UMBbIe 1JI1 OLlEHKH 3HAHUI, YMEHU i, HABBIKOB M (WJIH) ONbITA JAeATeJIbHOCTH, Xa-

WX R WD —

WO LY LI LW W W N N NN DN NN NN N = e e e e e e
NP WL, OOV PAWNNRL, OOV WM P WN~=O

PaKTepU3yIOIIHX dTaNbl (POPMHUPOBAHUA KOMIIETEH U

1.1 KoHTpoJibHBIE 321aHUS M HHBIE MAaTepHaJIbI,
HCNOJIb3yeMble B Mpolecce TeKylleil arrecTaluu

Cnucok BOpocoB
(mpoBepka cpopmupoBanHoct OIIK-1, unaukarop M/I-OIK-1.1)

[IpoTrBoOpeuns K1acCHUYECKON MEXaHHUKH.
dotordpdext. 3akonsr pororddexra.

O dexr Komnrona. Obpartnsrii a3¢pdpext KomnToHa.
PenTtreHoBckoe u3nmydeHue

CHiomHoM peHTTeHOBCKUIN CIIEKTP.
XapakTepuCcTUYECKOE PEHTITE€HOBCKOE U3TyUEHHUE.
[Ipupona peHTT€HOBCKOTO U3I1yUYEHUS

3akoH Mo3nu.

CooTHOIIEHNE HEOTIPEAECIEHHOCTEN.

. CpaBuenue lllpenunrepa.

. BonnoBast pyHKIus1.

. KBaHnTOBO-MexaHM4ECKOE ONMKMCAHNE ABUKCHHUSI MUKPOYACTHII.
. KBanroBaunue.

. Yactuia B 66CKOHEUHOH TITyOOKOM OJTHOMEPHON MOTEHITUATBHOM sIME.
. CobctBeHHbIE (YHKITUN U COOCTBEHHBIC 3HAUCHUS YHEPTHH.

. Anb(a-yacTuna B mosie spa.

. Dddexr Homnepa.

. ATOMHBIE CHCTEMbI CO MHOTUMHU 3JIEKTPOHAMHU.

. O0BsICHEHHE TIEPUOMYECKON CHCTeMbI XuMudeckux nemenToB J[.1. Meneneena.
. DNeKTpoHHas KOH(UTypaIus aToma.

. Oddexr 3eemana.

. DHEprus MOJIEKYJIbI.

. KomOuHanmonHoe paccesiHue cBeta.

. TemnoemkocTs. Teopus DUHILITEHHA.

. Termoemkoctb. Teopus JleOast.

. XapakTepUCTHUKHU sIApa

. Macca u sHeprus cBsi3H sapa.

. PanyoakTuBHOCTD.

. Anbda-pacnan.

. Sinepubie peakuumy.

. [llupuHa crieKTpaJbHON JIMHUH.

. SlnepHas sHepreTrka. @usnka pabOThI AIEPHOTO PEAKTOPA.

. O dexTrBHOE CeueHUE AACPHON PEaKLINU.

. TyanenbHbIN 3 dekT.

. OneiT ®panka-I'epua.
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36. Onbitsl LTepna-I'epnaxa.

2. Cnincok BONPOCOB M (MJIM) 3alaHUM /11 IPOBeIeHUsI IPOMEKYTOYHOM aTTeCTAlMHI

Cnucox BONPOCOB K 3a4eTy
(mpoBepka cpopmupoBannoctu OINK-1, uaaukarop MJI-OI1K-1.2)

[Tpu BeIMONHEHUU TaOOPATOPHON pabOThI, CTYACHT JIOJKEH MPEICTAaBUTh €€ pe3yNbTaThl B hop-
Me OTYeTa, COIVIACHO eAMHBIM TpeboBaHUsAM. OTUET MOAATCS KaXIbIM CTYJIEHTOM HHIWBHIY-
aJbHO.

1.Pacckaxkute 0 METo/1ax U3MEPEHHUS yICIBbHOTO 3apsiia JIEKTPOHA.

2.0nuimunTe IBUKEHUE 3JIEKTPOHA MO JEMCTBUEM JIEKTPUUECKOTO M MAarHUTHOT'O TOJIEH.

3.Hanumure ypaBHeHHE JBUKEHHS JEKTPOHA B AJIEKTPUYECKOM M MAarHUTHOM MOJSX C UCHOJb-
30BaHHeM (yHKIMH Jlarpanxa.

4.0Onunmmure:

a) SKCIIEpUMEHTAJIbHBIE METO/IbI OIIPENIEICHMSI YAEIBHOTO 3apsiia AIEKTPOHA;
0) MeToBI (POKYCHPOBKH MOTOKA 3apsHDKCHHBIX YACTHII.

5.Du3nYecKuil CMBICH YIEIbHOTO 3apsi/ia MIEKTPOHA.

6.00BSICHUTE MPOUCXOKIECHNE MATHUTHOTO TIOJIST 3EMITH.

7.00bscHUTE OIMOKH B OTNPEICIICHUN YICIBHOTO 3apsiia 3JICKTPOHA B JAHHOW pabore.

8.Pacckaxure 0 B3aMMOJEUCTBUH JIEKTPOHA C SJIEKTPUUECKUM TTOJIEM.

9. Kakue cuiibl J€CTBYIOT Ha ABMKYLIUICS 3JIEKTPOH B MAarHUTHOM I10J1€?

10. Hapucyiite cxemy yCTaHOBKH JIJIsl ONPEICIICHHUS €/m METOJOM MarHeTpoHa W OOBSCHUTE €&
JIICUCTBUE.

11. Kak 00BSICHUTH XapaKTep 3aBUCUMOCTH o OT MHIYKIIMH MarHUTHOTO TOJIsA?

12. JlaiiTe TEOpETUUECKUNA aHAJIN3 TOYHOCTH OIIPENEIEHMsI YAEIBHOTO 3apsa 3JIEKTPOHA B METOE
MarHeTpoHa.

13. Kak u3 3aBucumoctu l.(B) onpenenuts 3HepreTuyeckoe pacupeaeieHue 3IeKTPOHOB, UCITYC-
KaeMbIX HarpeThIM KaToaoM?

14. OueHnTte MOrpemHocTb, BHOCUMYIO TPHU JOMYIIEHUH, YTO HUTh Hakajla OECKOHEYHO TOHKas.
Pamuyc autn R = 10~ merpa.

15. Kakas mens npecienyercs npu noctpoenuu 3apucumoctu B>=f(U,)?

16. IIpuniumn paboTHI MarHETpOHa.

17. puauun nonyuenuss CBY - koneGanuii B MarueTpone?

18. MHOrOpe30HaTOPHBIA MarHeTPOH.

19. YTo Takoe «BpPEAHBIN» U «II0JIE3HBIH» SJEKTPOH B MarHETPOHE U €T0 TPACKTOPUS ABH)KECHUS.

20. IlpumeHeHre MarHeTpoHa B HAYKE U TEXHHUKE.

21. Korga pacnpeneneHue 3JIeKTPOHOB 110 CKOPOCTSIM MO>KHO CUUTaTh MaKCBEUIOBCKUM?

22. Yrto Takoe KOHTaKTHas pa3HOCTh noteHnuanoB (KPII)?

23. Kak onpenenuts KPII u3 pacnpenenenus 31€KTpOHOB 110 CKOPOCTSIM?

24. B yeM COCTOUT CyIIHOCTh METO/Ia 3aJ€P>KUBAIOIIETr0 MOTEeHI[Mana?

25. BAX BakyyMHOI'O U IIOJyTIPOBOJJHUKOBOTO IHOAA.

26. 3aBucumocth BAX BakyyMHOTO M0O/1a OT TEMIIEPATYPHI.

27. Temnepatypnas 3aBucumocts KPII.

28. CBOICTBO AJIEKTPOHOB, MOKUHYBILIKUX KaTOI.

29. KoHTaKT 1ByX METaJJIOB.

30. [MpuanunuansHas U QyHKIIMOHAIbHAS cXeMa J1ab0paTOPHON yCTaHOBKH.

31. DneKTpoHHO-ABIPOYHAS U METAJLIONOIYIPOBOJHIUKOBBIE IEPEXOIBI.

32. Ynpyroe B3auMOJEHCTBUE AIEKTPOHA C BEILIECTBOM.

33. Heynpyroe B3auMoA€CTBUE JIEKTPOHA C BEIIECTBOM.
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34.
35.
36.
37.
. Kak 3aBucut s et ®@panka u ['epria ot remmeparypbi?
39.
40.
41.
42.
43,

38

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.
57.
38.
59.
60.
61.
62.
63.
64.
65.
66.

67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

77.
78.

79.
80.

Mertoibl onpeesieHus: pacpeeIeHUsl CKOPOCTEN AIEKTPOHOB.

Merton 3aaepKUBAOIIETO MOTEHIUAIA.

Cymaocts 3¢ dexra Opanka u ['epra.

MoxHno nu Habmonath 3¢ dext @panka u ['epra B cpene ¢ HAOOPOM pPa3TUUYHBIX Ta30B?

Yro Takoe paboTa BbIX0/a 3JIEKTPOHA?

W3 kakux TeopeTndecKux MpearnochlIoK MOXKHO ONpeAeTuTh padoTy BeIxoaa?

Hapucyiite cxeMy yCTaHOBKHM JJIsl OTIpeiesieHus: paboThl BBIXOAA U 00BSICHUTE €€ paboTy.
BriBeuTe ypaBHEHHE TEPMOAIEKTPOHHON AIMUCCUM KBAHTOBBIM M KJIIACCUYECKUM CIIOCOOOM.
Kakyro uH(pOpMAINIO 0 CTPOSHUU TBEPJBIX TN MOXKHO MOJTYYUTh U3 JaHHBIX MO paboOTe BBI-
xozxa?

KakoBa BoibT-aMIiepHasi XapaKTepUCTUKA BaKYyMHOTO JTUOJIA TIPY PA3IUYHBIX TeMIieparypax?
KaxoBa BosibT-aMIiepHast XapaKTepUCTUKA MOTYyIPOBOIHUKOBOTO Auoaa?

BrInmpsiMuTeNnbHBIE CBOMCTBA BAKYYMHBIX U TIOJTYTIPOBOJHUKOBBIX JHOAAX.

[Tpunnun yctpoiicTBa u paboThI AJIEKTPOBAKYMMHBIX IIPUOOPOB.

DJNEeKTPOHHAs SMUCCHS U €€ BUIBI.

HazoBuTe THIIBI KBAHTOBBIX MEPEX0/I0B (ONTUUYESCKUN KBAHTOBBIA T€HEPATOD).

Yro Takoe CIIOHTAaHHOE M BBIHYXJIEHHOE H3inydeHrne? OCHOBHBIEC 3aKOHBI U3Ty4EHUSI.
OObscHUTE MEXaHU3M M3JIyUYEHHUS B FeJINi-HEOHOBOM JIa3epe.

Pacckaxute 00 ycTpoiicTBe s1azepa.

UTto Takoe MOIBI pe30HaTOpa, UX 0003HaUeHHE?

Cdhopmynupyiite puznyeckre OCHOBBI pabOThI Ta30BBIX, TBEPAOTEIBHBIX, U OIYIIPOBOIHUKO-
BBIX JIa3€pOB.

OOBsicHUTE MEXaHU3MBbI H3Iy4YE€HUS B FeJINi-HEOHOBOM U pyOMHOBOM Jla3epax.

Kakue cpenpl Ha3bpIBAIOTCS HHBEPCHBIMU ?

OT uero 3aBUCHT MIMPUHA JIUHUU U3ITYUYEHUS?

CrieKTphl U3ITy4€HHUs Tra30BbIX, TBEPAOTEIBHBIX U OTYIPOBOIHUKOBBIX J1a3€pOB.
OIHOMOIOBBIM U MHOTOMOJIOBBIN PEKUMBI PaOOTHI JT1a3€POB.

[TpunHMnI paboThl MOTYIPOBOIHUKOBOTO JIa3epa.

CpaBHUTENbHAS XapaKTEPUCTHKA JIA3EPOB.

Cdopmynupyiite 3akon CTosieToBa.

KakoBa ¢usudeckas cynHocTs BHenHero Gotodddexra?

JaiiTe puszmdeckoe 0ObsiICHEHNE PAaOOTHI BHIX0/1A.

4.KakoBo ycTpoiicTBO (pOTORIIEMEHTA, CONHEUHOI OaTapen, (hOTOCOPOTUBICHHS?
[lepeuncnure OCHOBHBIE MPOLIECCHI, TPOUCXOISAIINE IPU B3aUMOJCHCTBUM H3JIyYEHUS C Me-
TaJJIOM, TUAJICKTPUKOM U TIOTYIIPOBOTHUKOM.

Urto o3HauaeT «kpacHas rpanuia» ¢Gorodddekxra?

B gem cocTout siBienue GpoTonpoBoIuMocT?

KaxkoB mpunIumn paboTsl poToreMeHTa ¢ 3aUparouM CJI0eM?

KakoB (pu3r4eckuii CMBICI KOHCTAaHTHI 6 B {8 na rpaduke 3asucumoctu Us( V) puc. 2?2
Omnpenenenne CIeKTpaIbHOM YyBCTBUTENFHOCTH B JJaHHOM abopaTopHOii paboTe.
DneKTpoBaKyyMHBIE IPUOOPHI HA OCHOBE BHEIIHETO M BHYTPEHHETO (oTodhdeKTa.
[lepeuncnure criocoObl MOTYUYESHUS MOHOXPOMATHYECKOTO H3ITy4YEHHUSI.

KaxkoBbl onTuueckue XxapakTepuCTHKH CBETOPUIHTPOB?

[Tpuniun paboTs! a0COPOLIMOHHOTO CBETO(UIBTpA.

[IpuHIMIT OEHCTBUS AKCHEPUMEHTAIBHON YCTAHOBKH MO W3MEPEHHIO MPO3PAYHOCTH CBETO-
(GuIbTPOB.

KaxkoB mpunIumn aeiictus nHTEpHEPEHIIMOHHOTO CBETOPUILTPA?

KakoBa ¢u3nueckas mpupoja 3aBUCHMOCTH COTPOTHBIICHUS TOJTYIPOBOJHUKA U METaia OT
TEMIIEPATypBHI.

OOBsicHUTE TeMIIepaTypHYIO 3aBUCUMOCTh BAX TepMoconpoTHBICHUS.

[Ipsimoit u oOpaTHBIN peneitHbIit 3P deKT.
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81. B uem cocTouT sIBIEHHE CBEPXITPOBOAUMOCTH?

82. DIIeKTpONpOBOIHOCTD MOTYIPOBOJIHUKOB.

83. O0bsicHUTE 3aBUCHMOCTh IPOBOJAMMOCTH TEPMOCOIPOTUBIEHUS OT TeMIepaTyphl C TOYKHU
3peHusi 30HHON MOJIEIH TBEPAOIO Tea.

84. [IpuMeHeHrne TepMOCONPOTHUBIICHUS.

85. Pacckaxkure 0 Teopuu CTpOEHMsI aToma, co3gaHHoi bopom.

86. Uem otninuaercs Teopusi bopa 0T KBAHTOBOMEXaHUYECKOU TEOpUH?

87. Kakue Bbl 3HaeTe kBaHTOBbIE uncia? B yem coctout npunuun Iaynn?

88. Hanmummre ypaBuenue Llpenunrepa s Bogopoa0moa00HOTO aToma.

89. Kak onpezaensercs CIEKTPOCKONMMYECKUN 3apsi]] 3JEKTpoHa?

90. Yrto npencrasinset coboit 06o0meHHas Gopmyna bansmepa?

91. IlosicHuTe nUarpaMmbl YHEPreTUYECKUX YPOBHEH M M3IIy4aTeNIbHBIX MEPEXO0J0B aroMa BOJIO-
poJia 1 HaTpusl.

92. CriekTphbl UIEIOYHBIX METAJIOB.

93. CriekTpasibHBIC TEPMBI XUMHUYECKUX AJIEMEHTOB IMEPHOANIECKON Ta0auIsl MeHeneena.

94. IlpaBuna XyHza.

95. CiHOBBIN, OpOUTATBHBIN U IMOTHBIM MEXaHUYECKU MOMEHT aToMa.

96. IIpaBuna ordopa. Paxrop Jlanne.

97. Ilpoctoit u cinoxHbIN 3¢ dekT 3eemana.

HpaBI/IJIa BBICTABJICHUA OLICHOK

[To nToram 3au€ra BEICTABISIETCS] OJJHA U3 OIICHOK: «3a4ET» HITH «HE3aueT».

OueHka «3a4yeT» BBICTABISETCS CTYIEHTY, KOTOPBI MOATOTOBWII OTYETHI MO J1abopa-
TOPHBIM paboTaM, 3HAET (PU3NYECKUE BEITMYMHBI U UX CITUHHIIBI U3MEPEHUs], (OPMYIUPOBKH OC-
HOBHBIX (DM3MUYECKUX 3aKOHOB AJIEKTPOMArHETHU3Ma, METOJIOB 00pabOTKU pe3yNIbTaToOB, YMEET
MIOJTb30BAThCS TIPEAOCTABICHHBIME NMPHOOPAMH M yCTAaHOBKAMH, YMEET MCIOJIh30BaTh MaTepHa-
JBI K JIA0OpATOPHBIM pabOTaM, BIIAJEET HABBIKAMU MPAKTHUECKOTO MPUMEHEHHS Tab0PaTOPHBIX
YCTaHOBOK W IPHUOOPOB B KOHKPETHOH J1ab0paTopHOi paboTe.

OuneHkKa «He3a4YTEHO» BBICTABISACTCS CTYICHTY, Y KOTOPOTO HE TOJTOTOBIIEH XOTS OBl
OJIMH OTYET MO HEOOXOAUMBIM JTAOOPATOPHBIM paboTaM, KOTOPBIA HE 3HAET (HPU3UYECKUE BEIIH-
YUHBI U UX €AUHULIBI U3MEPEHUs, POPMYITUPOBKH OCHOBHBIX (PU3NYECKUX 3aKOHOB, METO/IOB 00-
paboTKM pe3ysIbTaToOB, HE YMEET MOJIb30BAThCS MPEIOCTABICHHBIMU IPUOOPAMHU U YCTAHOBKAMH,
HE YMEET HCIOJIb30BaTh MaTepHaibl K Ja0OpaTOpHBIM paboTaM WIIM HE BIIAJCeT HaBBIKAMHU
MPaKTUYECKOTO MPUMEHEHHUS Ja0OPaTOPHBIX YCTAaHOBOK M MPUOOPOB B KOHKPETHOM J1abopaTop-
HOU pabore.
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IMpuioxenne Ne2 k padoveil mporpaMMme JUCIUATIIAHbBI
«KBanToBasi ¢pusuka. Pu3znka 3j1eMeHTAPHBIX YACTHID)
MeTtoauyeckue ykazaHusi AJsl CTY/IEHTOB 10 OCBOEHHI0 TUCHUTIIUHBI

OcHoBHOI GopMOH M3JIOKEHUST yueOHOro mMarepuaia nmo aucuuruinae «KBantoBas ¢u-
3uka. OU3MKa HIIEMEHTAPHBIX YaCTUID) SIBJISAIOTCS JIeKIMU. [10 GOJIBIIMHCTBY TeM MperycMoTpe-
HBI J1a0OpaTOpHBIC 3aHATHUS, HA KOTOPBIX MPOUCXOIUT 3aKPEIJICHHE JICKIIMOHHOTO MaTepuaa
IyTeM NPUMEHEHHUS €ro K KOHKPETHBIM (U3MYECKUM 3aqadyaM M OoTpaboTKa MpPaKTHUYECKUX
HaBBIKOB PabOTHI C TCOPETUYSCKIM MATCPHATIOM.

3anuch NEKIUU — OHA U3 (HOPM aKTUBHON CAMOCTOSTENIHHOU PaboOThl CTYJAEHTOB, TPEOYIO-
1asi HAaBBIKOB M YMEHHSI KPaTKO, CXEMAaTUYHO, TTOCIICAOBATEILHO W JIOTHYHO (UKCHPOBATH OC-
HOBHBIE TIOJIOKEHUS, BBIBOJBI, 00001IeHus, popMmynnpoBku. KynbTypa 3anucu JeKIUA — OAUH
U3 BOKHEHIITUX (aKTOPOB YCIIEITHOTO U TBOPYECKOTO OBJIaJeHUs 3HaHUsIMU. [lociemyromas pa-
00Ta Ha/l TEKCTOM JIEKLIMM BOCKpPEIIAET B aMATH €€ COJIep)KaHHe, MO3BOJISICT Pa3BUBATh aHAJIH-
THYECKOE MBIIUICHUE. B KOHIE JIeKIMKU mpernoaaBaTeNib ocTaBisieT Bpems (5-10 MuHyT) A1 TO-
r'0, YTOOBI CTY/ICHTHI UMEJIM BO3MOXKHOCTh 33/1aTh YTOUYHSIOIIME BOIIPOCHI 110 U3y4aeMOMY MaTe-
puaiy.

JUist yCHEemHOro OCBOSGHUS TUCIUILIMHBI OYeHb BaYKHO PEIICHUE TOCTaTOYHO OOJBIIOrO
KOJIMYECTBA 3aja4, Kak B ayJUTOPUHU, TaK U CAMOCTOSITEIIbHO B Ka4eCTBE JAOMAIIHUX 3a/IaHUM.
[Tpumeps! pemienus 3aaa4y pa3OMpPaAIOTCs HA JEKIMAX, TP HEOOXOAMMOCTH 1O Hauboinee Tpya-
HBIM TeMaM TIPOBOJSATCS JOIMOJHHUTEIbHbIE KOHCYIbTanuu. OCHOBHAS IENIb PEUICHUS 3a7ad —
IIOMOYb YCBOWUTbH (D)yHIAMEHTAIbHbBIC OHATUS U OCHOBBI T€OMETPUYECKON M BOJIHOBOW ONTHKH.
Jlnst penieHust Bcex 3a7ad HEOOXOIMMO 3HATh M TIOHUMATh JICKIIMOHHBIN MaTepuai. [loatomy B
npoliecce U3y4eHUsl TUCIUIUTUHBl PEKOMEHIYEeTCsl pETyJIIpHOE MOBTOPEHUE MPONUICHHOTO JIEK-
IIMOHHOTO MaTepHuaia. MaTepuall, 3aKOHCIIEKTUPOBAHHBIN HA JICKIHUSIX, HEOOXOAMMO JIOMa eIlle
pa3 mpopabarbiBaTh U MpHU HEOOXOAMMOCTH JOMOJHATH MH(OpMAaIMel, MoJy4YeHHOH Ha KOH-
CYJbTALUAX, TPAKTUICCKUAX 3aHATUSAX WIH U3 yU4eOHOU JIUTEPATYPHI.

Bonbiioe BHIMaHME JOMKHO OBITH yIETICHO BHIMIOTHEHHUIO TA0OPATOPHBIX PaboT.

1. 3aHATHS TPOXOJAT MO pacnucaHuio ¢puzndeckoro daxynprera B tadboparopuun 108 (1 yuedHO-
ro KopIyca) .

2. OTBETCTBEHHBIM 3a MPOBEJACHUE 3aHATHI B KaXOil TPYyIIIE SBIAETCS MPENOJaBaTENlb, BEIY-
UK B 3TOM rpynmne (pu3ndeckuil NpakTukyM. B maGoparopuu, Kak OTBETCTBEHHBIN 3a paboOTy
npuOOpOB W ammaparypsl, TPUCYTCTBYET abopanT. KakIplid CTYJeHT 3apaHee MOJIy4aeT WH-
dopmanuio o HOMepe TabopaTopHON paboTHl (PHU3MUECKOrO MPAKTUKYyMa, KOTOPYIO €My Ipej-
CTOUT BBITIOJHSTH HA OYEPETHOM 3aHSITHH.

3. CtyneHt nomkeH 0e3 ONO3/1aHUs SBUTHCS B Ja0OpAaTOPHIO, TZIE BBHINOJHIETCS (U3UUECKUI
PaKTUKYM.

4. Ha 3aHaTHS (U3HUECKOTO MPAKTUKyMa CTYJCHT JOJDKEH MPUXOAUTH MOATOTOBIEHHBIM K BbI-
MIOJTHEHUIO JIA0OPATOPHOU pabOTHI, YTO O3HAYAET: YCBOCHUE TEOPETUYECKOTO MaTepuaia Io Te-
Me J1a0opaTopHOil paboThl, 3HAHHE TOPSI/IKA €€ BBIMOJIHEHHS, OCHOBHBIX 3JIEMEHTOB YCTaHOBKH,
METOOB 00pabOTKH pe3yabTaToB. [IpW MOATOTOBKE CIEAYyeT M3YYHTh OMHCAHWE U JOTOJHH-
TEJIbHBIM MaTepual B pEeKOMEHJOBAHHOW UTEeparype (B KOHIIE OIMMCAHUS), TIOATOTOBUTH OTBETHI
Ha KOHTPOJIHBIE BOTIPOCHI.

5. [locne u3ydeHus onucaHus J1adOpPaTOpHOM pabOTHI CTYIEHT AOJDKEH MOATOTOBUTH B paboueit
TETPaJM KOHCIEKT TEOPETUIECKOTO MaTepralia, IPUBECTH CXEMY SKCIIEPHUMEHTAILHOW YCTaHOB-
KA U OCHOBHBIE pacueTHbIE (POPMYIIbI, IPUTOTOBUTH TAOJIHUIIBI Ul 3aMUCH PE3yJIbTATOB HKCIIe-
PUMEHTOB, yKa3aTh Ha3BaHUs YIIPAKHCHUH.

6. VI3MepeHunst Ha yCTaHOBKE MPOU3BOAATCS B TOM THOPSIIKE, KOTOPBIN yKa3aH B ONHCAHUU J1a00-
paTopHoii paboTsl. B pabouyto TeTpanb, WM, Kak MPaBHIIO, B 3apaHee MOATOTOBICHHYIO TabIn-
Iy, CTYACHT JIOJDKEH 3alucaTh pe3yJbTaThl BCEX MPOBEACHHBIX MPSAMBIX U3MEPEHUN HEMOCpea-
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CTBEHHO BO BpeMs dKCIIepuMeHTa. Bee naHHbIe 3auChIBaIOTCS B TaOJIUILy TOJIBKO PYUKOil, Ipe-
JIETbHO aKKypaTHO, C YKa3aHHEM DPa3MEpPHOCTH H3MepseMbIX BennduH. Ecnu s o6paboTku
JAHHBIX MCIOJB3YETCs] KOMIBIOTEP, TO IaHHBIE CHAaYalla 3allMCBhIBAIOTCS B TETPa/ib U TOJBKO MO-
TOM B KOMIbIOoTep. Eciu cTyieHT He MOKeT OOBSICHUTh, KaK OHHM TOJYYEHBI, TO 3TO MOXET I10-
CIIy’KHTh OCHOBAaHHEM JIJIsl HEYIOBJIETBOPUTENIbHOM OlleHKH. [10 OKOHUAaHUY BBIMOJIHEHUS SKCIIe-
pPUMEHTA CTYJICHT MPEACTABIAET pe3yIbTaThl H3MEpEHH npenogaBarento. [Ipenogasarens mosa-
MUCBIBAET PE3yJIbTAThl B paboyeil TeTpaau CTyACHTa U JeJlaeT OTMETKY O BBIIIOJIHEHUU paOOTHI B
cBoell kHmkKe. Tosbko mocie 3toro gabopaTopHas paboTa CUYMTAETCs BBIIOJHEHHOM, a CTy-
JEHT UMEET IPAaBO NOKUHYTH J1a00paTOPHIO.

7. Ans cnaum paboThl CTYACHT JOJDKEH BBIMOJIHUTH BCE 33aJJaHMs, IPUBEICHHBIC B OMHCAHUH J1a-
OopaTopHoOi paboThl. B paboueli TeTpaau MTODKHBI OBITH MPEACTABICHBI PE3YyJIbTaThl 00pabOTKH
HKCIIEPUMEHTAIBHBIX JaHHBIX U MOTPEIIHOCTH (C YKa3aHUEM pacyeTHBIX (OPMYI Ui UX OLEH-
k1). B KoHIIe oT4eTa NpUBOAATCS OCHOBHBIE PE3YJIbTaThl U (OPMYIUPYIOTCS BBIBOABL. OTYET MO
1abopaTopHOil paboTe clraeTcs BO BpeMs OYEPEIHOrO 3aHATHs MPAKTHKyMa MPEroaBaTeiio.
[IpenogaBaTens 3HAKOMHUTCS C TIOJyYEHHBIMU pe3yJIbTaTaMu, 3aJ1a€T AOMOJHUTENbHBIE BOIPOCHI
U, C YYETOM OTBETOB CTY/EHTA MO0 TEOPETUUECKUM M IKCIIEPUMEHTAIBHBIM PE3yJIbTaTaM CTaBUT
OILICHKY 3a BBIMIOJIHEHHYIO pa®oTy. Eciu oTBeTHI cTy/neHTa He YIOBIETBOPSAIOT MpernojaBaTens
W 00paboTKa pe3yabTaToB MPOBEACHA HE B IMOJHOM 00BbEME, TO MPEIo1aBaTellb UMEET MPaBo
OTNPABUTh CTYZAEHTA JAJIsl TONOJHUTENIbHOM MOATOTOBKH U MOBTOPHOI cjaun 1abopaTopHOM pa-
OOTHI.

8. IlpenoaBarens UMEET MPaBO MOCTABUTH 32 pabOTy CTYACHTA MO BBHIIOJHEHUIO 33a/1a4H OLICHKY
«HE 3a4TeHO». B 3TOM cilyuae 3a/1a4a cuuTaeTcs HECIaHHOM, a €e pe3yJIbTaThl aHHYJIHUPYIOTCS.

9. JIaboparopHast paboTa J0DKHA OBITH CIaHA B TEUEHUE TPEX MOCISAYIONIUX 3aHIATHH (hr3rde-
CKOT'0 MpakTHKyMa Iocje ee BbimosHeHus. [1o ucreueHuu 3Toro cpoka MnpernoaaBarelb, UMEeT
IIPaBO OTKa3aTh B IPUEME OTYETA.

10. CryneHT, CBOEBPEMEHHO BBINOJHUBIIMKA M CHABUIMKA J1abOpaTopHble pabOTHl, MOIy4aeT
OLICHKY «3aYTEHO», KOTOpasi MPOCTABIIAETCS MpernogaBaTesieM IPYIIbl B 3a4ETHYIO KHUXKKY, a
TaKXe B 3aU4€THYIO BEJOMOCTb. J[JIs1 CTYI€HTOB, UMEIOIIMX M0 OKOHYaHUU (PU3NYECKOTO TMPaAKTHU-
KyMa HecJaHHbIE J1a00paToOpHbIe PadOThI, OPraHU3yeTCsd KOMHUCCHS M0 NMPAKTUKYMy, Ha KOTOPOH
paszpemiaercs ciaTh paboThl, BHIIOJIHEHHBIE paHee. BoinoaHenne 1abopaTopHOro NpakTUKymMa Ha
KOMHUCCHHM He jomyckaeTrcs. Ha xomuccuu NOMKHBI MPUCYTCTBOBATh BCE CTYACHTHI, HE IOJY-
YHBILIKE 3a4eT 10 NPaKTUKyMy. KoMuccus BBISICHSET IPUUMHBI HEBBIOJIHEHHS y4eOHOTro IiaHa
1o npakTUKymy. C yueToM NpeabsBICHHBIX CTYJEHTOM OOBSICHEHUN M CIIPABOK KOMUCCHS MPH-
HUMAET PEIICHUE O 3a4eTe UM He3a4eTe .

EJVWHBIE TPEFBOBAHUSA
K opopmiieHHIO OTUéTa MO J1TAOOpaTOPHBIM paboTam

1) [TopsiakoBEIi HOMEpP M HAUMEHOBAHKE JTA0OPATOPHOU PaOOTHI.
2) Llenb paboThl.
3) IlepeueHb UCHOIB3yEMOro 00OPYIOBaHUSA C YKAa3aHUEM OCHOBHBIX IIapaMETPOB YCTaHOBOK U
npuOOpOB.
4) OCHOBHBIE TEOPETUUECKUE CBEJICHUS U PAcUeTHbIE (POPMYJIBL.
5) OyHKIMOHAIBHYIO U IPUHIUITAAIBHYIO CXEMY JIAOOPaTOPHON yCTaHOBKH.
6) IIpenBapuTenbHbIC pacueThl, BHIIOJHEHHbIE IPU MOJTOTOBKE K BHIMOJIHEHUIO pabOThI (A€ 3TO
TpeOyeTcs 10 OMUCAHUIO PAOOTHI).
7) Conepskanrie padoThl (TOPSIOK BBHITIOJTHEHHS ).
8) Xon BBINOTHEHHS PaOOTHI:
a) TaOJUIIBI C pe3yJIbTaTaMU BBIYUCIICHH;
0) rpa MK SKCIIEPUMEHTABHBIX U PACYETHBIX 3aBUCUMOCTEH.
ITpumeuanue: rpaduku BbIUEPUMBAIOTCS HA MMJUIMMETPOBOW Oymare Miu C HMOMOILBIO
KOMITbIOTEpa U BKJIEHBAIOTCA B oT4yeT. Ha kaxkaom rpaduke cTposTcs TOJIBKO T€ 3aBUCHMOCTH,
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KOTOpBIE TPETyCMOTPEHBI COOTBETCTBYIOIIMM ITyHKTOM omucanus. Oco0oe BHUMaHHE CIIEyeT
0o0paTuTh Ha pAlMOHANBHBIA BBIOOp MacmITabOB MO OcsAM KoopauHaT. I'paduku skcrepumeH-
TaJIbHBIX 3aBUCHMOCTEH CIIEAYET BBIMOIHATH TaK, YTOOB! OBIIM SICHO BHJIHBI TOUYKH CHSATBHIX OT-
cuetoB. [TockonbKy mosyyaeMble TOUKM UMEIOT HEKOTOPBIA pa3dpoc, TO KpUBBIE CIEAYET Ipo-
BOJHUTDH MEXITy HUMH, COO0pa3ysch ¢ GU3NIECKIMU 3aKOHOMEPHOCTSIMH.

9) Ouenky ommrOOK U3MEPEHUN U BBIYUCICHUH.

10) Kparkue BBIBOIBI: KPUTHYECKHE CONOCTABIICHUS PE3yJIbTaTOB AKCIIEPUMEHTA M TEOpETHYe-
CKHUX TOJIOKEHHH, OOBSICHEHHS PACXOXKACHUN MEX1y HUMU (B CIydae UX HaJU4usA).
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	2. Список вопросов и (или) заданий для проведения промежуточной аттестации

