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PABOYASI MPOI'PAMMA JUCHUIIJIMHBI
«Du3MKa KOHACHCUPOBAHHOTO COCTOSIHHUS
Hanpagsaenune nogroroBku — 03.03.02 ®uznka
DKcnepuMeHTanbHas Qu3nKa
®opma NOArOTOBKH 0YHAS

Kypc 4 cemectp 8

Jeknuu 32 4ac.

MpaKTUYECKUE 3aHATUS 24 yac.

nabopaTopHbIe PAbOTHI HE MPEAYCMOTPEHBI YICOHBIM IIJIAHOM.
B TOM 4HcJie ¢ ucnojb3oBanueM MAO nek. 18 /mp. 0 /na6. 0 gac.
B TOM 4YHCIIE B 3J1eKTpoHHOH Gopme nek. O /mp. 0 /ma6. 0 gac.
BCET0 YacOB ayAUTOPHOI Harpy3ku 56 yvac.

B TOM uHclie ¢ ucronszoBanneM MAO 18 yac.

camocTosTenpHas paboTa 52 yac.

B TOM YHMCJI€ Ha MOJrOTOBKY K K3aMeHY He IPeIyCMOTPEHO YYeOHBIM IITIAaHOM
KypcoBasi paboTa / KypcoBOH IIPOEKT He MPeyCMOTPEHBI.

3a4yeT § ceMecTp

9K3aMeH He MMPeayCMOTPEH

Pabouas mporpamma cocTaBieHa B COOTBETCTBUH C TpeOOBaHUSIMH 00pa3oBaTENBHOIO CTAaHAAPTA,
CaMOCTOSATENBHO ycTaHoBIeHHOTO JIBDY, yTBep)kAeHHOTO nprka3oM pekropa ot 07.07.2015 Ne 1282

Pabouas nporpamma o0OcyxeHa Ha 3aceJaHnu Kadeapsl o0IIel 1 SKCIepUMEHTaIbHON (HU3NKH,
npotokoa Ne 8 ot «27» 05 2019 1.

3apenyroruii kadeapoit ooueit u sxcrepuMenTanbHoi pusnku B.B. Kopoueniies
Cocrasurens (mm): Anekcanaposa H. .., K.db.-M. H., JOLIEHT
BaaauBocTok
2019




OO0opoTHas cTopoHa THTYJILHOTO Jucta PITY /]

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceJaHHH Kadeapsl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi _IMupmosckmit C.3.__
(moamucp) (N.0. ®ammms)

I1. PaGouasi nporpaMma mnepecMoTpeHa Ha 3acefanuu Kadeapol:

IIpotokomn oT « » 200 1. Ne

3aBenyrontwii kadeapoi _ Iupmosckuii C.0.
(moarmucs) (U.0. Oamunust)




AHHOTALIUA

OO0mast TpyJOEMKOCTh OCBOCHHS JUCHUIUIMHBI COCTaBIIA€T 3 3a4ETHBIX
enunuibl, 108 yacoB. Y4ueOHBIM IITAHOM IIPETyCMOTPEHBI JIEKITMOHHBIE 3aHATHS (32
yaca), ImpakTHUeckue 3aHsaThs (24 yaca), caMmocTosTeNbHas pabora (52 yaca).
JlucrumnimHa peanusyeTcs Ha 4 Kypce B 8 cemecTpe.

N3yuenne maHHOW AMCIMIUIMHBI 0a3UpPYETCs Ha CICTYIOMINX AUCITUTUTMHAX:
«Marematnueckuid aHanus», «KBaHTOBasg Teopus», «JIMHEWHbIE W HETWHEWHbBIC
ypaBHeHUST (GUBUKN» «IJNEKTpoauHAMUKay, «TepMoamHaMuKa, CTATUCTHYECKAS

dbusuka, puzndeckass KHHETHKA. )

Heap wu3yyeHUs AUCUUIUIMHBI — MPHUOOPETEHUE CHCTEMaTU3UPOBAHHbIX
3HaHMM 10 (PU3UKE KOHJEHCUPOBAHHOTO COCTOSTHUS.
3apaum:
® U3y4YE€HHUE OCHOBHBIX IPUHLHUIIOB (PU3UKHU KOHJCHCUPOBAHHOI'O COCTOSHUS;
® OCBOGHHE MaTeMaTHYecKoro ammapata (U3UKH  KOHIACHCHUPOBAHHOI'O
COCTOSIHHUS;
® U3y4YEHUE OCHOBHBIX IMOHATUH U 3afa4  (PU3HKKM KOHJIEHCHPOBAHHOIO
COCTOSIHHSI;
® 1puOOpeTEeHHE HAaBBIKOB pelieHus 3ajad 1o  JUCHUIUIMHE (u3MKa
KOHJIEHCUPOBAHHOT'O COCTOSIHUS.
JUist  ycrnemHoro wu3y4yeHus JucUUIIMHBI «Du3uka KOHIEHCHUPOBAHHOTO
COCTOSIHUS» Yy OOYyYarollUXcsi JOJDKHBI OBITh C(HOPMHPOBAHBI  CIEAYIOIINE

OOIIEKYIbTYPHBIC U 00IIENTPO(ECCHOHATBEHBIC TPEABAPUTEIIbHBIE KOMIIETEHITUH:

CIIOCOOHOCTBIO HCITOJIL30BATh COBPEMCHHBIC METOAbBI 1 TCXHOJOI'MH (B TOM YHCJIC

uHpopmarmonnsie) B mpodeccuonansHoit nesrenbHoctu (OK 5)

IOTOBHOCTBIO IIPHUMCHATH Ha IIPAKTHKCE HpO(i)eCCI/IOHaJ'H)HBIe 3HaHUA TCOPHH H

MeTo0B (pusnyeckux uccinenoBanuit (I1K 5)

CIIOCOOHOCTBIO IPUMEHSTH Ha MPaKTUKE MpodhecCuOHATbHBIC 3HAHUS U YMEHUS,

MOJIy4EHHBIE ITPH OCBOCHHUH MPOGUIbHBIX pusnueckux auciuiuinH (ITK 6)



B pesynbTaTe M3y4yeHUs NaHHOW IUCIUIUIMHBI Y CTYIEHTOB (OPMHUPYIOTCS

CIICAYIOIINE

obmenpodeccuoHanbHbIe/

(3J1eMEHTBI KOMIIETEHIIH).

HpO(beCCI/IOHaHI)HBIG KOMIICTCHIINH

Kon u popmyuposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI

KOMIICTCHIIUN
(TIK-5), 3Haer Teopernyeckre OCHOBBI (PU3UYECKUX METOJIOB
['0TOBHOCTBIO (TOpOroB | UCCTENOBAaHUS;  OMpEACNICHUs  (PU3UUECKHUX
MPUMEHSITh Ha | Bl BEJIMYMH.
IIPAKTHUKE YPOBEHB)
npodeccuoHanbHbIe | YMeeT Hcnonps30BaTh  BO3MOYKHOCTH  COBPEMEHHBIX
3HaHUA TEOPUM H | (IpOABH | METOAOB (DU3MYECKUX HUCCIEIOBAHUM  AJis
METOJIOB HYTBIM) | pemieHus (U3MYECKUX 3a7a4d; [PUMEHSTH
buznyeckux OCHOBHBIE (PU3MYECKHE 3aKOHbl U TEOPUU U3
UCCJIEIOBAHMIM Kypca o01iel Gu3NKU; TOHUMATh XapaKTepHbIE
O0COOEHHOCTH COBPEMEHHOI'O 3Tala pPa3BUTHS
(PM3HUKU U €CTECTBO3HAHHUS B LIEJIOM
Bnaneer | HaBbikaMu KMCIIONBb30BaHUS Pa3IUYHBIX
(BBICOKH | (hU3UUYECKUX 3aKOHOB U TCOPUM ISt
i) 00BACHEHHSI HE HCCIIEJOBAaHHBIX paHee
SIBJICHH; KCTIOJIb30BAHMS (PU3MUECKUX 3HAHUM
JUIS1 TPOTHO3UPOBAHUS TPOTEKAHUS TPUPOTHBIX
Y TEXHOT'€HHBIX IPOLIECCOB
(TIK-6), 3Haer [IpyHUKMIIBI 1 METOIBI HAYYHOT'O UCCIIEN0BAHUS,
CnocoOGHOCTBIO (TOpOTOB | TEOPETUUECKUE OCHOBBI OpraHu3alluH,
MPUMEHSTh Ha | bl IJJAHUPOBAHUM W  TPOBEICHUS  HAYYHBIX
IIPAKTHKE YPOBEHb) | HCCIIEIOBAaHUNI
npodeccuoHalbHbIE | YMeeT [Tonnmars 151 u3jaraTh bU3UYECKYIO
3HaHWS M yMEHM, | (MIPOABU | MH(OpPMALMIO; MOJB30BATHCS TEOPETUUECKUMU
IIOJIy4eHHBIE  IIPU | HYTbIi) | OCHOBaMH, 0a30BbIMHU MOHSTHSIMH, 3aKOHAMH U
OCBOEHUU MOJENISIMU (PU3UKH;
pOQUIBHBIX Bnaneer | HaBbikamu KPUTUYECKU AHAIU3UPOBATH
pusnyecknx (BeICOKH | (hr3myecKkyto nH(MOPMAITHIO, a TAKKE HABBIKAMU
JTUCHUILINH i) BBIJIBIDKCHUSI UJIEH HCCIICIOBAHUS; HABBIKAMHU

3HAHUU IS
Pa3TAYHBIX

(hU3UIECKUX
POTEKAHUS

UCIIOJIb30BAHUS
IPOTHO3UPOBAHUS
IPOILIECCOB;
NPUMEHSATD TOJIYYEHHBIC 3HAHMS IS aHaIHM3a
po0JieM COBPEMEHHOU (hU3HUKH;

I[JISI q)OpMI/IpOBaHI/IH BbIIICYKA3aHHBIX KOMHCT@HHI/Iﬁ B paMKaX IHUCHUIIIMHBI

«@u3nKa KOHIACHCUPOBAHHOIO COCTOSHUS» MPEIYCMOTPEHBI CIAEAYIOMINE METObI




aKTI/IBHOFO/I/IHTepaKTI/IBHOFO O6y‘IeHI/IH: HCKHI/IH-6€CCI[3.; rpyunioBas

KOHCYJIbTALMS (JIJ151 IPAKTUYECKUX 3aHATUM).

|. CTPYKTYPA U COAEP KAHUE TEOPETUYECKOM YACTH KYPCA
(324YACA)

Pa3nen |. Kpucranamueckne pemerkn (8 wgac.) —

Tema 1. [IpeoOpa3zoBanusi CHUMMETPHH, TPYNIIBI IPEOOPA30BAHM M
(2_uac.)

Tunel npeodpazoBannii cuMmeTpud. KOMMyTaTUBHOCTH TPe0Opa30BaHU.

Tema 2. Toueunbie rpynnbl (2_yac)

OmnpeneneHne TOUEYHBIX Tpyn. THIBI TOUEUHBIX TPYIIIL.

Tema 3. I'pynma tpancisiuu (2_4ac)

ToueuHble rpynnbl Kpuctaiia. [[ByxMepHble U TPEXMEPHbIE KPUCTATUIMYECKUE
pemetku. Kpucramnuueckue cunronuu. Pemerku bpasa.. IlpocTtpaHcTBeHHBIE
IPYIIIIBIL.

Tema 4. O0paTHas pemeTka kpuctania Munexcst Musuiepa.(2 yaca)

OOpatHas pemetka kpuctaia. CBOWCTBa BEKTOPOB OOPATHOW PEIIETKHU.
O0bem obpatHol pemieTku. Munekcsl Musepa.
Pa3nen 2. AToMBI B KpUCTALINYecKoi pemerku (8 yaca)
Tema 1. Teopema broxa (4 wuac.)

JlokazaTenbecTBO TeOpeMbl. KBaHTOBBIE UHCIa.

Tema 2 AnuabaTudyeckoe npudan:keHue (4 yaca)
Anunabatudeckuit mpuHIn bopua- Dpendecra. O61aCTh NPUMEHUMOCTU

Paznen 3. Tunbl cuJl, 1edCTBYIOIMX MEKAY aTOMaMH B KpucTtasuie. (4 gaca)
Tema 1 Cuitbl orTankuBanus (2 yaca )
KyJIOHOBCKHME CHIIBI, CUJIbI, CBS3aHHbIE C AcWcTBHEM mnpuHuuna llaynmu wu
TOXJACCTBEHHOCTH JIEKTPOHOB.
Tema 2 Cunbl nputsikenus (2 yaca):
KynoHoBckue cuibl, 0OOMEHHBIC CUJIbI, BaH-/IEP- BAaJbCOBCKUE CUJIBI.
Pasnen 4. lunamuka pemetrku (6uaca).
Tema 1 Kosnebanuss aToMoB OJHOMepHO# pemeTkd (2 4aca). 30HbI
bpuimrosna. I'pannunbie ycnoBuss bopna- Kapmana. ®aszoBas u rpynmnosas
cKopocTH. Jlucnepcust BOIH.
Tema 2 KoJiebanusi M BOJTHBI B CJI0JKHOI OTHOMEPHOIi pemrerke (2 yaca).
Hucnepcuonnoe ypaBHeHue. ONTUYECKUE U aKyCTHUECKHUE KOJIeOaHus

Tema 3 /IuHamMuka TpexMepHOii pemeTku. (2 yaca)

VYpaBHeHus koyieO0aHWN aTOMOB B MPUOIMKCHHH OJMXKANIINX COCEICH..
CBolicTBa pemeToYHbIX CyMM. M303HepreTndeckue moBepXHOCTH. ONTHYECKHe
U aKyCTHYCCKHC BETBH.



[Tonspuzamuss akycTuueckux kojeOanui. I{uknmueckue ycioBus bopHa-
Kapmana.

Pa3nen 5. KBanToBasi Teopusi TENJOBBIX KoJ1ebaHuii aToOMOB B pemerke. (6
yaca).

Tema 1 HopmajibHble KOOPAMHATHI A/l OHOMEPHOI Heno4ku.(24yaca)
Oynkuus ['aMUIIbTOHA Jis1 TEIUIOBBIX KOJIEOAHWM aTOMOB B OJIHOMEpPHOM
pemierke. O6001IEHHBIE KOOPAUHATHI U UMITYJIbc. KanoHu4eckast popma .
Tema 2 MeToa BTOPUYHOI0 KBAHTOBAHUA (2 Yaca)

['aMunpTOHMAH  TPEXMEpPHON pemeTkH. MeToJ BTOPUYHOTO KBAHTOBAHUA.
OnepaTopsl pOKICHUS U YHUUTOXKEHUS (POHOHOB.

[Ipornecchl paccesiHUs JIEKTPOHOB M HEUTPOHOB HA PEILIETKE.

Tema 3 CoiicTBa ()OHOHOB.(24aca).

DHeprus U KBa3uuMITyJIbC (HPOHOHOB. CTaTHUCTHKA (POHOHOB. 3aBUCUMOCTD YKCIIa
(OHOHOB OT TeMIEPATYPHI.

Pa3nen 6. TepMoannaMuka TBepaoro Ttejaa. (24aca).

Tema 1. TensioeMkoCTh KpUCTAJLUINYECKOI pemeTku. (1luyaca).

Cpenssis SHEpPrus KpPUCTAIUIMYECKOM PEIIETKH. 3aBUCHUMOCTh TEIJIOEMKOCTH
aKyCTUUYECKHUX M ONTHYECKUX (DOHOHOB OT TemIepaTypsl. Temneparypa Jlebdas.
Tema 2. YpaBHeHHe cOCTOsIHUS TBepaoro Ttejaa. (luaca)

Pa3znes 7. CocTosiHMSA 3JIEKTPOHOB B KPUCTAJIMYECKOM pelieTKe.
(4 gaca)

Tema 1CB000HBIN 2JIEKTPOH B Kpucrasie. (luaca)
KBanTOBast TEOpUS SMEKTPOHHOTO ra3a B Kpucraie. JHeprust Gepmu. Y ciaoBue
BBIPOXKJICHUS JIEKTPOHHOTO raza. OyHkuus pacnpenenenus. CpeaHss SHeprus
Y TEIUIOEMKOCTb 3JIEKTPOHHOIO ra3a.
Tema 2 Ilpubau:kenue cj1ado CBA3aHHOTO JieKTpoHa.(luaca)

3amava O JIBMXKCHHH DJIEKTPOHA B CJIA0OM TMEPHOJUYECKOM II0JIE€ PEIICTKH.
Meton mocnenoBaTeNnbHBIX NpuUOIMKeHu. 30HbI bpuiimosHa. DHeprus u
BOJTHOBBIC ()YHKIIUU HJIEKTPOHOB B MPUOIMKEHUH CIA00TO TMEPUOIUYECKOTO
MOJIs1, SHEPTETUUECKUE 30HBI.
Tema 3 IIpubiamxenue CHJIBHO  CBSI3AHHBIX JJICKTPOHOB B
kpucrasie.(luaca)
3agaya O JABWIKEHHHM DJIEKTPOHA, CUJIBHO CBSI3aHHOTO CO CBOMM aTOMOM.
N3osHepreTuueckue MOBEpXHOCTU. PaciiernyieHue sHEepPreTUYECKUX YpOBHEH
.Tenzop oOpaTtHO 3(h(PEeKTUBHON MACCHI.

Tema 4 Ilunamuka 371eKTpoHOB. MeToa 3pPpexTBHOM Macchl.( 1 yaca)
3agaya O JBW)KCHUHU DJIGKTPOHA BO BHEIIHEM MEIJEHHO MEHSIOIIEMCS
aneKTpudeckom nosie. Pynkuuu Banse.

1. CTPYKTYPA U COJEP)KAHUE MPAKTUYECKOM YACTH
KYPCA



IpakTuyeckue 3ansatus (24 4ac.)

3ansitue 1. ['pynnsl npeodpazoBanuiit (2 4ac.)
Turnbl mpeoOpa3oBaHUM.

3ausarue 2. ['pynnel npeodbpazoBanuii . (2 4ac.)
3ansarue 3. Todeunsle rpynmnsl.. (2 4ac.)....
3ansrue 4. I'pynna tpancnauuu (2_4ac)

B3ansitue 5. KosebaHust aTOMOB OJJHOMEpPHOM pemieTku. (__24ac.)
3oubl bpumttosna. I'pannynsie yeiaosust bopua- Kapmana. dazoBas u rpyrmmnosas
CKopocTH. Jlucnepcust BOJIH.
3ansTue 6. /luHamuKa CII0OKHOH o fHOMepHOU pemeTky (2 Jac.)
Konebanus v BOJIHBI B CIIOAKHOW OJJHOMEPHOM PEIIETKE.
Hucnepcuonnoe ypaBHeHre. ONTHYECKUE U aKyCTHUECKHE KoJeOaHus

3ansiTue 7. HopmajibHbIe KOOPAMHATHI /51 OTHOMEPHOM EeNOYKHU.(2 yaca)
Oyukiuss ['aMunbTOHA IS TEIUIOBBIX KOJEOAHW aTOMOB B OJTHOMEPHOM
pelIeTKe.
O0600111eHHBIE KOOPAUHATHI U UMITYJIbC. KaHoHnueckast popma .
3ansitue 8. DJIeKTPOH B MEePUOIUYECKOM I0JIe peleTKH. ( 2 yaca)
Moguens Kponura —Ilenun
3ansaTne 9.  IIpubiamkeHue  CHJIBHO CBSI3AHHBIX JJEKTPOHOB B
KpucrTaie.(2 yaca)
3ajaya O JABWKECHUU DIECKTPOHA, CUJIBHO CBA3aHHOTO CO CBOMM aTOMOM.
N30sHepreTuuecknue MOBEPXHOCTU. PacuierieHne >HEpreTUYecKux ypOBHEU
.Tenzop o6paTHOU >PHEKTUBHON MACCHI.
3anustue 10. Jlokajqu3oBaHHBIE COCTOSTHMS JJIEKTPOHA B HeHJAeAJIbHOM
pemeTke.(2uaca)
BonHoBass (QyHKIUS 2JIEKTpoHA B HeujealbHOW pemietke. JloHopHas wu
aKIIETITOPHAS IPUMECH, puMecHbIe ypoBHU. JledekThl. CTaTncTHKa HOCUTEEH
3apsina. HepaBHOBECHBIE STIEKTPOHBI U ABIPKH.

3anusaTue 11. KonrpoabHasi padora ( 2 yaca)

I1l. YYEBHO-METOIAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

VY4eOHO-METOANYECKOE oOecrnieueHue CaMOCTOSATEJILHON paboThI
oOyyarolmuxcs M0 JAUCHUIUIMHE «PU3MKa KOHJIEHCHUPOBAHHOIO COCTOSIHUS»
npencranieHo B [Ipunoxkenuu 1 u BkiItoyaer B ceos:



eIJIaH-TPa(UK BBHIOJHEHUS CAMOCTOSATEIBHON pabOThI O AUCLHUILIIMHE, B TOM
YKCIIe IPUMEPHBIE HOPMBI BPEMEHH Ha BBINIOJHEHHUE 110 KaXJI0MY 3aJaHUIO;

®XapaKTepUCTHKA 3aJaHUM JUIsl CaMOCTOSATENbHOM pPAaOOTHI CTYAECHTOB U
METOANYECKUE PEKOMEHIAIMU 110 UX BBIITOIHEHUIO;

eTpeOOBaHUS K  TMPEACTaBICHUI0O U O(DOPMIIEHUIO  pE3yIbTaToOB
CaMOCTOSITENILHON paboThI;

S KPpUTCPHUHN OLCHKH BBIIIOJIHCHUA CaMOCTOSITCIbHOM pa6OTBI.

IV. KOHTPOJIb JOCTUXXEHUS LIEJEA KYPCA

Ne KonTponupyembie OrnieHOYHBIE CPE/ICTBA -
/1 MOI[y.]'II/I/ pa3aciibl / TeMBI KO,I[BI M 3Tallbl HaAanMMCHOBAHUC
JHACUHATUIUHBI dbopmupoBaHUs TEKYILIUH MPOMEKYTOUHAS
KOMIICTCHIIN KOHTPOJIb arTecTanuda

1 |Pazmen 1 [1K-5, 3HaHue, | Pabora Ha | DK3aMeH,
IIpeoOpazoBanus [1K-6 yMeH#e | cemMuHape | Borpochkl Ne 1 -6
CUMMETPHUHU

2 |Pazmen 2. Atomer B | IIK-5, 3Hanue, | Pabora Ha | Dk3aMeH,
KpUCTaJUIMYECKOU I1K-6 yMEHHE | ceMHHape | Bompockl Ne 7-8
pemeTKu

3 | Pasmen 3. Tunel cun, | I1K-5, 3HaHue, | Pabora Ha | Dk3ameH,
neuctByronux mexay | [TK-6 ymeHue | cemunape | Bompochkl Ne 9-10
aToMaMu B KpUCTaJLIIC

4 | Pa3zmen 4. Jlunamuka | I1K-5, 3Hanue, | Pabora Ha | Dk3aMeH,
peneTKr I1K-6 ymenue | cemunape | Bompochl Ne 10 -

14

5 | Tema 1 Konebanus IIK-5, |3manme, | Pabora Ha | Dx3ameH,
atomoB ogHomepHoit | [IK-6 yMeHue | cemuHape | Borpochl Ne 15-
pELIEeTKU 20

6 | Pasmen 5. KBantoBas | I1K-5, sHaHue, | Pabora Ha | 3auer, BOIIPOCHI
TEOpUs TEIJIOBBIX [1K-6 ymenue | cemuHape |Nel
KoJiIeOaHUI aTOMOB




Paznen 6. [1K-5, 3HaHue, | Pabora Ha | 3auer, BONPOCHI
TepmoauHaMuka [1K-6 ymeHue | cemuHape | Ne 2

TBEPJIOTO TeJIa

Pa3nen 7. Coctosuus | IIK-5, 3HaHue, | Pabota Ha | 3aueT, BOPOCHI
AIIEKTPOHOB B [1K-6 ymenue | cemuHape | Ne 3
KPUCTAJUINYECKOU

pelIeTKe

Tema 1CBoOOIHBIN 1 [IK-5, | 3nanue, | Pabora Ha | 3a4eT, BONIPOCHI
AJICKTPOH B [1K-6 ymenue | cemuHape | Ne 41l
KpHUCTaJLIE.

Tema 2 [Tpubmxkenue | [1K-5, 3HaHue, | Pabota Ha | 3aueT, BONPOCHI
c1abo CBSI3aHHOTO I1K-6 YMEHHE | CeMHUHape |5

AJIEKTPOHA

Tema 3 IMpubmxenue | [1K-5, 3HaHue, | Pabota Ha | 3aueT, BONPOCHI
CHJIBHO CBSI3aHHBIX I1K-6 ymeHue | cemuHape | Ne 6
3JIEKTPOHOB B

KpHUCTaJLIE.

Tema 4 Jlnnamuka I1K-5, 3HaHue, | Pabora Ha | 3aueT, BOIPOCHI
3JIEKTPOHOB. MeTo [1K-6 ymeHue | cemuHape |Ne 7

2 GeKTUBHON MacChl

Tumnosbie KOHTPOJIbHBIC 3aJaHus,

Kontpoabnas padora Nel
. DJNeMeHTapHas siueiika u e€ CBOICTBa
[IpocThle U CII0KHBIE KPUCTAIUIMYECKUE PEILETKH.
[IpeobpazoBaHusi CHMMETPUH.
TodeuHble rPYIIIBI.
Kpucrammmueckue cunronuu. Pemerku bpase.
[IpocTpaHCTBEHHBIE TPYIIIBI.
[Ipsimas u oOpaTHas pelieTka KpucTaia.
Teopema bioxa.
Annabarrdeckoe IpuOIMKEHHE.
10 [Tpupona cuit NPUTSKEHUS B KPUCTATUIMUECKON PEIIETKE.
11. Ilpupojna cui OTTaJIKMBAHUS B KPUCTAJUIMUYECKOUN PEIIETKE.

CoNoaRrwDdE

Kontpoabnas padora Ne2
1. Dnektponsl B pemieTke. [Ipubnmxenne cBOOOTHBIX IIEKTPOHOB.
2. TemnnoeMKOCTh 3JIEKTPOHHOTO ra3a.
3. JIBwKeHue D>JeKTpOHa B MEPUOAMYECKOM Tojie pemeTkd. Mopenb
Kponwura-Ilennu
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4. TlpubmmxeHue cinadbo CBI3aHHBIX AJIEKTPOHOB.
. [IpubnmkeHre CUIbHO CBSI3aHHBIX AIEKTPOHOB.
. Meton 3¢ dexTuBHOIT Macchl

o O1

KounrpoabHasi padora Ne3

KonebGanust aTOMOB B MPOCTON OJJHOMEPHOMN pEIIETKE.
KonebGaHust aTOMOB B CJI0)KHON OJJTHOMEPHOU pEILIETKE.
KonebOaHust aTOMOB B TPEXMEPHOH CIIOKHOM peIIeTKe.
OO11ue cBOMCTBA PEIIETOYHBIX YaCTOT.

[uxnnueckue ycnosus bopra-Kapmana.

HopmasibHbIE KOOPAMHATHI 111 OTHOMEPHOU PEIIETKY.
DOHOHBI

NoakowdE

BOITPOCHI K OK3AMEHY.

DeMeHTapHas ssuerKa 1 €€ CBOMCTBA
[IpocTei€ U CIIOKHBIE KPUCTAINYECKHUE PEIIECTKU.
[IpeobpazoBaHusi CHMMETPUH.
TodeuHbI€ TPYIIIHL.
Kpucrammueckue cuHronuu. Pemerku bpase.
IIpocTpaHCTBEHHBIE IPYIIIIBI.
[Ipsimast 1 oOpaTHas penieTka KpucTasuia.
Teopema bnoxa.
Annabarrdeckoe mpuOIKeHHE.
[Ipupoaa cuin NpUTSKEHUS. B KPUCTATUIMYECKOU PEIIETKE.
[Iprpona cun OTTaIKUBaHUS B KPUCTALINYECKON PEIIETKE.
Konebanus aToMOB B MPOCTOW OHOMEPHOM pelIeTKe.
Konebanust aTOMOB B CII0)KHOW OJTHOMEPHOM pelIeTKe.
Konebanust aTOMOB B TPEXMEPHOM CIIOKHOM peleTKe.
OO6mre cBoiCTBAa PEMIETOYHBIX YACTOT.
[uxnnyeckue ycnosus bopna-Kapmana.
HopmanbHble KOOpAUHATEI 111 OTHOMEPHOM PELIETKU.
DOHOHBI.
TermoeMKoCTh KpUCTATUIMYECKON PEIIETKH.
YpaBHEHHUE COCTOSIHUSA TBEPIOIO TENA.

BOITIPOCHI K 3AYETY.

1. Dnexktponsl B pemietke. [Ipubnuxenne cBOOOIHBIX JIEKTPOHOB.
2. TenmoeMKOCTh 3JIEKTPOHHOTO Ta3a.



3. JIBMKEHHE 3JIEKTPOHA B NEPUOAMUYECKOM Mose pemietku. Monens Kponura-
[lennu.

[Tpubnmxenue cinabo CBSI3aHHBIX JEKTPOHOB.

[TpubnmkeHrne CUIIBHO CBSI3aHHBIX AJIEKTPOHOB.

Meton 3 peKTuBHOI MacCHhI.

Jlokann30BaHHBIE COCTOSHUS AJIEKTPOHA B HEUCATBHOM pPEIIeTKE.

No ok

V. CHIUCOK YYEBHOM JIMUTEPATYPbI U TH®OPMAIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTeparypa
(onexmponnwvie u neuammvie uzoanus)

1. Beenenue B pu3uky TBepaoro tena : [yuedHoe pykooactso] / Y. Kurrenb
, [mep. A. A. T'yces], U3n. 2-e, ctep., nepened. ¢ u3g. 1978 r Mocksa : Anwsiae , 2013,791 ¢

2. ®usuka tBepaoro Tena : Yuebnuk / [1. B. [TaBnos, A. @. XoxioB Mockaa :
Briciras mkomna , 2000 . 494 c.

3. ®usuka TBepaoro Tena : yuebnoe nmocodbue / B. JI. MatyxuH, B. JI. Epmakos.
Cankr-IletepOypr : Jlanb , 2010,218 ¢

4. OcHOBBI (PM3UKM KOHACHCUPOBAHHOI'O COCTOSAHUS : [yueOHoe nocobue] / FO.
B. Iletpos Jonaronpyansiii : Matemnexr , 2013,213 ¢

5. http://e.lanbook.com/books/element.php?pll_id=2714  Iiseauk  A.M.
KBantoBass Teopuss moisi B (U3MKE KOHJIEHCHUPOBAHHOTO COCTOSIHHUA. M.:
®dusmatiur, 2004. - 320 c.

JlonmosHUuTEILHAA JIMTEPATypPa
(neuammnvie u snexmporHbIe U30aHUs)


http://e.lanbook.com/books/element.php?pl1_id=2714
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AncensMm A.W. Beenenue B hu3uky nogynpoBoaHUKOB. - M.: Hayka, 1978.

Kurrens Y. Beenenue B ¢pusuky tBepaoro tena. - M.: Hayka, 1978.

3aitman J[x. [TpuHIune! Teopun TBEpaoro tena. - M.: Mup, 1974.

bonu-bpyesnu B.JI., Kamamnuko C.I'. ®Pu3nka mNoJynpoOBOJHUKOB.-

M.:Hayka,1990.

5. Awmxkpodt H., Mepmun H. "®usuka tBepaoro tena". 1979. Mza-so "Mup",
Mocksa/

6. H.b.bpaunr, C.M.UynuHoB . "DHepreTuyeckue CHEKTPhl IEKTPOHOB U
dhononor". 1980. 3a-Bo MockoBckoro yuupepcuteta, Mockaa.

7. B.B.lllmunr ."Beenenue B ¢usuxy cBepxmnpoBogumoctu". 2000. MI]
HMO, Mockaa.

8. OcHOBBI (M3UKM KOHJEHCHUPOBAaHHOI'O COCTOSIHUSI BEIIECTBA : y4yeOHOe

nocobue juist By30B / E. B. baobkun, U. Kpayc, I'. 'ocmanosa ; Cubupckuii

e

rOCyJ1apCTBEHHBIN a’dpOKOCMUYECKUN YyHUBepcuTeT. KpacHosipek : [U3a-Bo
Cubupckoro aspokocMUUYecKoro yuusepcurera] , 2007,227 c.

. OCHOBBI (PU3HMKM KOHJECHCHPOBAHHOI'O COCTOSIHHS BEIIEeCTBA : y4yeOHOe
noco6ue juist By30B / E. B. ba6bkun, U. Kpayc, I'. ['ocmanosa ; Cubupckuii

O

roCyJapCTBEHHBIN a3poKocMUYecKuil yHuBepcuteT. KpacHospcek : [M31n-Bo
Cubupckoro a’pokocMuueckoro yuupepcurera] , 2007,227 c.

10.lnarpammartuka.  Jlekuuu  1mo  u30paHHBIM  3a7adyaM  TE€OPHUH
KOHJIeHcupoBaHHOTO cocTosiHus / M. B. CanoBckuit, U3a. 2-e, ucrp. u gon
MockBa ,MxeBck : PerynsipHas um xaoTuueckasd auHamuika : HMHcTHUTYT
KOMITBIOTEPHBIX HccienoBannii , 2010,376 ¢

11.0OcHOBBI (DM3UKK KOHJIEHCUPOBAHHOTO COCTOSIHUS : [yueOHoe mocobue]/ HO.
B. Iletpos Jdonronpyansiit : Uatennexr , 2013,213 ¢

HopMaTHBHO-IPAaBOBLIE MATEPHAJIBI

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAMOHHOM CeTH
«AHTepHeT»

! JlaHHBIH pa3en BKIIOYAaeTCs IPH HE0OX0AMMOCTH



1. http://e.lanbook.com/books/element.php?pll id=2714 [{Benuk
AM. KgsantoBas teopust moist B (U3MKE KOHJIECHCHUPOBAHHOTO

coctostaug. M.: @usmariaut, 2004. - 320 c.

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U IPOrPaMMHOI0 o0ecre4YeHust

VI.METOANYECKHUE YKA3ZAHUS 10 OCBOEHUIO JUCHUIIJINHBI

Jlek1moHHBIE 3aHATHS OPUEHTUPOBAHBI Ha OCBEIIEHUE BBOJHBIX TEM B KaXKIbIN
pazzien Kypca U Ipu3BaHbl OPUEHTUPOBATH CTYACHTOB B IIPEJIAra€MOM MaTepHalle,
3QJI0KUTh HAay4YyHblE M  METOJIOJOTMYECKHME OCHOBBI  [JJIsl  JajbHEHIIen
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

BaxxHolt siBisieTcs caMocTosITeNbHAs paboTa 1mo Kypcy. B xozae sToit paboTsl
CTYJIEHThl OTOMPAIOT HEOOXOJUMBIM MaTepuajg IO HU3y4aeMOMY BONPOCY H
aHAJIM3UPYIOT €TO.

Meroauueckue ykazaHus 10 cave 3a4era.

3adeThl IPUHUMAIOTCS BelyIIUM nipenojaBareneM. [Ipu 00biom KoJmyecTBe
TPpyNIn y OJHOTO TpenojaBaTeis WM MpU OOJBIION YHCICHHOCTH IOTOKA TI0
pPacCHoOpsDKEHUIO 3aBeAyromero kKadeapoi (3amecTuTeNs AUpeKkTopa Quimnaia mo
yueOHOW W BOCIHTATENbHOM paboTe) HOMmycKaeTcs MpHUBJICYEHHUE B IOMOIIb
BEIyLIEMY IIPENOAABATEINIO IPYTUX MPENOJABATEICH.

®opma mnpoBeseHUs 3aueTa (YCTHasl, MUCbMEHHAs U JIp.) YTBEpP>KIAeTcsl Ha
3aceaHud Kadeapbl MO COMTACOBAHMIO C PYKOBOJUTEIEM B COOTBETCTBUM C
paboueit mporpaMMoi yaeOHOM TUCITUTITMHBI.

Bo Bpemsi mpoBeieHHs 3adeTa CTYJIEHTHI MOTYT TIOJb30BaThCsl paboueit
mporpaMmMoi y4eOHOW AHWCIUIUIMHBI, a TaKXe C pas3penieHus MpernojaBaTers,
MPOBOJIAIIETO 3a4eT, CIPABOYHOM JUTEPATYypod U JAPYTHMH TMOCOOHSIMHU
(yueObHMKaMH, y4eOHBIMU TTOCOOUSIMHU, PEKOMEHI0BAHHON JIUTEPATYPOH U T.I1.).

3a4yeTHbIE BEJOMOCTH SIBJIAFOTCS OCHOBHBIMHM NEPBUYHBIMU JOKYMEHTAMH 10
y4eTy yCHEeBAaEMOCTH CTYJIEHTOB. AJIMUHUCTPATOPbl 00pa30BaTEIbHBIX MPOrpaMM


http://e.lanbook.com/books/element.php?pl1_id=2714
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JI0 Hayajla MpoIleaypbl NMpUeMa 3a4eTOB M 3K3aMEHOB (HOPMHUPYIOT 3a4ETHO-
HK3aMEHALlMOHHBIE BEIOMOCTH.

[Ipu siBke Ha 3K3aMEHBI W 3a4€Thl CTYACHTHI OO0s3aHBI WMETh TpH cede
3aUETHYIO KHMXXKY, KOTOPYIO OHH MPEIbIBISIOT SK3aMEHATODPY.

[IpenonaBarens 3amoyHIET COOTBETCTBYIOUIUE Trpadbl 3a4€THON KHUKKU
CTYJIEHTa, a WMMEHHO: Ha3BaHWE IUCUUIUIMHBI 3aMUCBIBAETCS MOJHOCTHIO, 0€3
COKpAILIEHU, B COOTBETCTBUU C YYEOHBIM IUIAHOM, TAKXKE yKa3bIBaeTCs (pamuims
MpenoaaBaTesis, OUEHKa, 1aTa, MOANNUCh, TPYA0EMKOCTh TUCIUIUINHBI, YKa3aHHAs B
3a4€THO-3K3aMEHALIMOHHON BEJOMOCTH WJIH JIUCTE.

[Ipu npoMekyTOYHOM aTTeCTalli 00YUYaIOIIMMCS YCTaHABIMBAIOTCSI OIEHKU:
0 3a4eTaM: «3a4TECHO» U «HE 3aYTCHO.

B 3aueTHyI0 KHMXXKY CTYyJE€HTa U B SK3aMEHAIMOHHYIO BEJOMOCTb BHOCATCS
TOJBKO TMOJOKUTEIIbHBIE OLIEHKH, HEYIAOBJIETBOPUTEIbHBIE OLIEHKH BHOCSTCSA
TOJIBKO B D3K3aMEHALIMOHHYIO BEIOMOCTb. IIpW 3amojHEHHH BEJOMOCTH HE
JIOMYCKAIOTCS MPOYEPKHU WIIM He3anoJIHeHHbIe Tpadbl. HesBka cryaeHTa Ha 3auder
0€3 YBOXWUTEJIBHOM MPUUYMHBI MOXKET OBbITh 3acyMTaHa KakK [OJy4YeHHUE
HEYJOBJICTBOPUTEIBLHON OLIEHKU, TP 3TOM B BEIOMOCTH JENACTCS 3alUCh «HE
SIBUJICS».

OLeHKH, BBICTABICHHBIE 3K3aMEHATOPOM IO UTOTaM 3a4€TOB, HE MOIJICKAT
IEPECMOTPY.

CTyneHT, He COTrJIacHBIN C BBICTABICHHOW OLIEHKOW, UMEET NPaBO B TEUCHHE
clenyroniero paboyero JAHS MOJATh 3asBJICHUE, COTJIACOBAHHOE C PYKOBOJUTEIIEM
OOII, na ums aupekropa Illkonsl (punmana) ¢ mpocbbO 0 mepecaaye dK3amMeHa
KoMmuccuu. B ciaydyae 000CHOBAaHHOCTH MOAAHHOTO 3asiBieHUs aupektop ko
CO3JaeT KOMHCCHIO B COCTaB€ HE MeHee 3 MpoUIIbHBIX MpenojaBaTeiel Mo
COOTBETCTBYIOIIEH Kadenpe. OLeHka, moy4eHHas CTyACHTOM BO BpeMs epeciauu
AK3aMEHAa KOMHUCCHH, SIBJSIETCSI OKOHYATEIIbHOM.

CTyneHT [JOJDKEH U3Y4YUThb OCHOBHBIE THIBI KOHJEHCUPOBAHHBIX CpE,
KJIACCU(PUKALUIO KPUCTAUIMYECKUX PEIIETOK, KPUCTAUIMYECKHE CHHIOHUH,
MPOCTPAHCTBEHHBIE IPYMIbI KPUCTAIIA; OCHOBHBIE MPUOIMKEHUSI 30HHON TEOPUU
KPUCTAJIJIOB, OCOOEHHOCTH 3HEPTeTUYECKOT0 CIEKTpa 3JEKTPOHA B KpHCTaJIE,
noHsATHE H(PGEKTUBHOM Macchl, KIAaCCU(UKAIUIO TBEPABIX TEJI Ha METaJUlbl,
MOJIYIPOBOJHUKH U JUAJIEKTPUKHU C TOUYKH 3PEHHS 30HHOW TEOPHH;

PaccmoTpeTs 0COOEHHOCTH KJIACCUYECKOTO0 U KBAHTOBO-MEXaHUYECKOTO ONMMUCAHUS
JJIEKTPOHHOIO  Ta3a, OCHOBHBIE TEPMOJMHAMUYECKHME U  KUHETUYECKHUE

XAPaKTCPUCTUKU W BJICKTPOMAI'HUTHLIC CBOMCTBA QJICKTPOHHOI'O Tra3a B



IOJIYIPOBOAHUKAX M METAJITIC, MCTOABI OIMCAHUA JUHAMHUKHA PCHICTKN, OCHOBHBIC
THITBI KOJICOaHUI PCHICTKU, OIITHYCCKUC H aKYCTHYCCKHC (I)OHOHI)I Hn UXx CBOﬁCTBa;

-MCTOJbI OIIMCAaHNI U MCXAaHHU3MbI BSaHMOHCﬁCTBHH QJICKTPUICCKOTO U MAIrHUTHOT'O
nmojen ¢ pemeTKoﬁ; (1)143quc1<y}0 TCOPUIKO MAIrHCTH3Mad, OCHOBHBLIC THIIbI

MAar"i€TuKoOB.

B pe3ynbrare u3ydeHusl JUCHUIUIMHBI CTYJIEHT JIOJKEH YMETh OCYIECTBIISATh
METOJI0JIOTHYECKOE OOOCHOBaHME HAy4YHOTO HCCIEIOBaHMs; MCIONb30BaTh B
UCCJIEIOBATENBCKOW paboTe COBPEMEHHBIE HAayYHbIE METOJAbl PACCUUTHIBATH
KMHETHYECKUE U TEPMOJIMHAMUYECKUE XapAKTEPUCTUKH KBAHTOBOT'O 3JIEKTPOHHOTO
ra3a, HaxOOUTb CHEKTP JIOKAJU30BAHHBIX COCTOSSHUM METOJaMHU TEOpUHU

BO3MYILICHUH.

CTyHeHT AOJIZKEH OBJIAACTDb IIpUHIHUIIAMHU pacuc€ta KHHCTHYCCKUX U
TCPMOAUHAMHUYCCKHX  XapaKTCPUCTHUK TBECPAOro TEja, METOAAaMHM pacyera
KoiaeOaHnii aTOMHOM PEIICTKH,; OIMCBIBATL  3JICKTPOHHBIC COCTOSIHHAS B
KOHACHCHUPOBAHHBIX Cp€aax, MeETodaMHu HCIIOJIB3YIOIHUEC IIPCACTABICHHC
BTOPUYHOT'O KBAHTOBAHWs, MCTOJAMH KBAaHTOBOM MCXaHUKH B IMPUIIOKCHHUU K

3a1ayaM (PU3MKHA KOHJIEHCUPOBAHHBIX COCTOSIHUM.

VIl.  MATEPHAJBHO-TEXHUYECKOE OBECITEYEHUE
T CTUTIIAHBI

[Ipu  ocymiecTBieHHMH 00pa30BaTEIBLHOIO  TMpollecca CTyACHTaMH |
poeccopCKO-TIPEnoaBaTeILbCKUM ~ COCTAaBOM  HCIIOJB3YEeTCS  CIEMYIoIIee
nporpammHoe obecrnieuenue: Microsoft Office ( Excel, PowerPoint, Word u 1. 1),
Open Office, mporpamMmmHoe obecrieueHne EKTPOHHOTO pecypca caita JIBDOY,
BkItouast ObC JIBDY.

[Ipu  ocymiecTBieHHMH 00pa30BaTEIBLHOIO  Mpollecca CTyACHTaMH |
poeccCopCKO-TPEnoaBaTeILCKUM ~ COCTAaBOM  HCIIONB3YIOTCS  CIEIYIONTUE
nHpopmarimonHo crpaBouyHbie cuctembl: DbC JIBOY, Gubamorexku, pecypchl u

MopTaJibl 110 €CTCCTBO3HAHUTLO.
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MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIMU
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IInan-rpa¢guk BHINOJHEHHUSA CAMOCTOATEIbHONH PadOThI MO AMCHMILIMHE

Hdara/cpoxu Bun
Ne BbITIOJIHEHM I CaMOCTOSITEJIbHOM dopMa KOHTPOJIS Hopme1 Bpemern
4 xypc, 8 cemectp padoThbI Ha BeinoJHenme

1 1 Henmensa IToaroroBka k Pabora Ha ceMrHApPCKUX
CEMHUHAPCKUM 3aHATHAX 3 yaca
3aHATHIM

2 2 Henens IToaroroBka k Pabota Ha cemMuHapCcKux
CEMHHAPCKUM 3aHATHUAX 3 gaca
3aHATUIM

3 3 Hemens IToaroroBka k Pabota Ha ceMuHapCcKux
CEMHHAPCKUM 3aHATHUAX 3 gaca
3aHATUIM

4 4 genens IToaroroBka k Pabota Ha cemuHapckux
CEMHUHAPCKUM 3aHATHAX 3 yaca
3aHSATHIM

5 5 "Henmens IloaroroBka k Pabota Ha cemMuHapCcKux
CEMHHAPCKUM 3aHATHUAX 3 gaca
3aHATUIM

6 6 Henens IToaroToBka k Pabora Ha ceMuHapcKux
CEMHUHAPCKUM 3aHATHIX 3 gaca
3aHSATHIM

7 7 Henens IToaroroska k PaboTa Ha ceMUHapCKUX
CEMHHAPCKUM 3aHATHUAX 3 gaca
3aHATHIM

8 8 Henens IToaroToBka k Pabora Ha ceMuHapcKux
CEMHUHAPCKUM 3aHATHIX 3 gaca
3aHSATHIM

9 9 negens [TogroroBka PaGorta Ha ceMuHapCKUX
CEMHHAPCKHM 3aHATHUAX 3 gaca
3aHATHIM

10 10 Henens IToaroroska k Pabota Ha ceMHHapCKUX
CEMHHAPCKUM 3aHATHUSIX 3 gaca
3aHATHIM

11 11 genensa IToaroroBka k Pabota Ha cemuHapCKUX
CEMHUHAPCKUM 3aHATHIX 3 gaca
3aHATHIM

12 12 Henensa IToaroroska k Pabota Ha ceMHHApCKUX
CEMHHAPCKUM 3aHATHUSIX 3 gaca
3aHATHIM

13 13 nenens IToaroroBka x Pabora Ha ceMHHApPCKHUX
CEMHUHAPCKUM 3aHATHIX 3 gaca
3aHATUIM

14 14 Henensa IToaroTroBka k Pabora Ha ceMrHApCKUX
CEMUHAPCKUM 3aHATHAX 3 yaca

3aHATUAM




15 15 Henens IToaroroBska k PaboTa Ha cemuHApCKUX
CEMHMHAPCKUM 3aHATHUAX 3 yaca
3aHATUIM

16 16 Henens IToaroroBska k Pabota Ha cemuHapcKux
CEMHMHAPCKUM 3aHATHUAX 3 yaca
3aHATUIM

17 17 Henensa IToaroroBka k Pabora Ha ceMrHApPCKUX
CEMUHAPCKUM 3aHATHAX 2 yaca
3aHATHUIM

18 18 Henens IToaroroBska k Pabora Ha cemuHapcKux
CEMUHApPCKUM 3aHSTHSIX 2 yaca
3aHATUIM

XapakTepucTHKA 3aJaHUH 1JISI CAMOCTOATEIbHOI PadoThI CTYICHTOB U
METOAMYECKHEe PEKOMEHIAIMHU 10 UX BHINOJIHEHUIO

CamocTosiTenbHas paboTa MOMOTaeT CTYJACHTAM:

1) oBnaneTh 3HAHUSIMU:

- YyTeHUe TekcTa (yueOHMKa, IEPBOMCTOUYHHKA, JOMOJHUTEILHON JINTEPATYPHI
U T.J.);

- COCTaBJICHHE TIJIaHa TEKCTa, rpaduueckoe n300pakeHrue CTPYKTYpPhl TEKCTa,
KOHCITEKTUPOBAHUE TEKCTA, BBIITUCKUA U3 TEKCTA U T.]1.;

- paboTa co CpaBOYHUKAMHU U JIp. CIIPABOYHOM JIUTEPATYPO;

- UCIIOJIb30BAHUE KOMIIBIOTEPHOW TEXHUKHU U IHTEpHETA U 1Ip.;

2) 3aKpeIUIATh U CUCTEMATU3UPOBATH 3HAHUS:

- paboTa ¢ KOHCIIEKTOM JIEKIIUH;

- 00pa0boTKa TeKCcTa, MOBTOPHAs paboTa HaJl y4eOHBIM MaTepraIoM YYeOHHKA,
IIEPBOUCTOYHUKA, JOTIOJIHUTEIBHON JIUTEPATYPHL, AYTUO U BUIECO3AIIUCEN;

- IOJICOTOBKA ILJIaHA;

CamocrosiTenbHas paboTa MOXKET OCYIIECTBISITHCS WHIWBUIYAIBHO WIH
IpYIIaMu CTYJEHTOB B 3aBUCHMOCTU OT II€JH, 00beMa, KOHKPETHOU TEMAaTUKHU
CaMOCTOSITeTIbHOM pabOThI, YPOBHS CIOKHOCTU U YPOBHSI YMEHUM CTY/ICHTOB.

KoHTponb pe3yiabTaToB CcaMOCTOSITEILHONM pabOThl CTYJIEHTOB JIOJKEH
OCYIIECTBIISITLCA B TIpejieiaX BPEMEHHU, OTBEACHHOTO Ha oOs3aTeNbHbIC yueOHbIE
3aHITHS U BHEAYJUTOPHYIO CAMOCTOSITENbHYIO pa0OTy CTYACHTOB IO TUCIUTLINHE,
MO>KET MPOXOAUTH B MUCEMEHHOM, YCTHOM HJIM CMEIIaHHOM opMme.

CamocTosiTeJibHAsi padoTa HA JIEKIMH

Crnymianue u 3armch JICKIIUA — CIIOKHBIN BUJT BY30BCKOW ayIUTOPHON PaOOTHI.
BHuMarenpHOE  CIOylIaHWE M KOHCIIEKTUPOBAaHWE JIEKIMH  MOPEANoJaract
MHTEHCUBHYIO YMCTBEHHYIO IESTEIBHOCTD CTyJIeHTa. KpaTkue 3anucu JeKiui, ux




KOHCIIEKTUPOBAHUE TOMOTaeT YCBOUTH Y4eOHbI Marepuain. KoHCnekT sBisieTcs
MOJIE3HBIM TOT/A, KOT/Ia 3alIMCaHO CaMO€ CYIIECTBEHHOE, OCHOBHOE U CIIETAHO 3TO
caMuM CTyJeHToM. He Hajo cTpeMuThes 3anucaTh JOCIOBHO BCHO JieKIuto. Takoe
«KOHCHEKTUPOBAHUE» MPHUHOCUT OOJIbIIE BpEIa, YEM IMOJb3bl. 3alUCh JIEKIHMA
PEKOMEHIyeTCsl BECTH 10 BO3MOKHOCTH COOCTBEHHBIMU (HOPMYIUPOBKAMHU.
KenaTenbHO 3aNTUCh OCYIIECTBIIATH HA OJJHOM CTpaHHUIIE, a CIEAYIONIYIO0 OCTaBISATh
JUIsl IpOpabOTKKA y4eOHOTO MaTepualia CaMOCTOATENbHO B JIOMAlTHUX YCJIOBHSIX.
KoHcriekT nekuuu Jiydilie MoJApa3feisaTh Ha IMYHKTHI, maparpadsl, coOmromas
KPacHYIO0 CTPOKY. JTOMYy B OOJIBIIION CTEMEHW OyAyT CIOCOOCTBOBATH ITYHKTHI
IlaHa JIeKUWHU, TMpeUIokKEHHbIE npenojaBarensM. l[IpuHUOMNUanbHble MecTa,
onpeeneHusi, PopMyJibl U Ipyroe cieayeT CONPOBOXKAATh 3aMEUaHUSIMU «BaKHO,
«0Cc000 BaXKHO», «XOPOLIO 3alIOMHUTH» U T.I. MOXKHO J€NaTh 3TO U C MOMOILBIO
Pa3HOIIBETHBIX MapKepoB WK pydek. Jlydmie ecnmu oHU OynyT COOCTBEHHBIMH,
4TOOBI HE MPUXOJUIOCH IPOCUTh UX Y OJTHOKYPCHUKOB U TEM CAMbIM HE OTBJICKATh
ux Bo Bpems Jekuuu. LlenecoobpazHo pazpadboTaTh COOCTBEHHYIO «MapKOTrpaduio»
(3HauKW, CUMBOJIBI), COKpalieHus cioB. He naumHuM OyneT u u3ydeHUE OCHOB
creHorpadguu. PaboTas HaJa KOHCHEKTOM JIEKIIMH, Bcergja HEoO0XOIuMO
MCITI0JIb30BATh HE TOJIBKO YUYEOHHK, HO U Ty JUTEPATYPY, KOTOPYIO TOMOJIHUTEIHHO
pexkomeHaoBan Jiekrop. VIMeHHO Takas cepbe3Has, KpomnoTiuBas paldoTa c
JIEKIIMOHHBIM MaTEpUaJIOM MO3BOJUT ITyOOKO OBJIAJIETh 3HAHUSIMH.
Pabora c nuTeparypHbIMU HCTOUHUKAMU

CamocrosiTenbHas pabota ¢ yueOHUKaMH, y4eOHbIMU MMOCOOUSIMHU, HAYYHOMH,
CIIPAaBOYHOM U MOIIYJISIPHOM JTUTEPATypOr, MaTEpUAIaMu IMEPUOINIECKUX U3IaHHUM
u MutepHera siBnsierca HamOosiee >PQGEKTUBHBIM METOJOM MOJYYEHHUS 3HAHUMU,
MO3BOJISIET 3HAYMTENIbHO AKTUBU3MPOBATH MPOILIECC OBIAACHUS HH(pOpManueH,
CIOCOOCTBYET O0Jiee TIIyOOKOMY YCBOEHHUIO M3y4aeMoro matepuana, GopMupyeT y
CTYICHTOB CBO€ OTHOLIEHHE K KOHKpeTHol mnpobneme. bonee riybokoMy
PaCKpPBITUIO BOITPOCOB CLIOCOOCTBYET 3HAKOMCTBO C JOMOJIHUTEIBHON JTUTEPATYPOH.

TpeboBanus Kk npeacTaBIeHUI0 U 0POPMJICHUIO Pe3YJIbTATOB
CaMOCTOAITe/IbHON PadOTHI

TpeOoBaHUs K KOHCIEKTY JJIsl MPAKTUYECKUX 3aHSITHIA:

1. JomkeH ObITh B OTJICTLHOM TETPaIu, MOAMUCAHHBIN.

2. O06s13aTenbHO MUCATh TUIAH 3aHSTHUS C YKa3aHUEM TEMbI, BOIIPOCOB, CIMCKa
JUTEPATYPHI U UCTOUYHUKOB.

3. Orpaxarp mnpoOJeMaTUKy BCEX I[IOCTABJIEHHBIX BOIPOCOB (aHAIU3
HUCTOYHUKA, INTEPATYPHI).

4. NMerp 1m0  HHMM  apryMEHTUPOBAaHHBIE  BBIBOJIBI. CrnoBo
«apTryMEHTHPOBAHHBIE» ABJISIETCS KIIOYEBBIM. [ J1aBHOE - TOKa3yeMOCTh BBIBOJIOB.

Kpurtepuu oLieHKH BBIMOJHEHUSI CAMOCTOATENbHON padOThI



KoHTposib caMocTosITeIbHOM pabOThl CTYACHTOB MPEAYyCMATPUBAET:

* COOTHECEHHE COACPKAHHS KOHTPOJIS C LIETSIMHU 00yUeHUS;

* 00BEKTUBHOCTH KOHTPOJIS;

* BATUAHOCTH KOHTPOJISI (COOTBETCTBUE MPEABABIAEMBIX 33JaHUNA TOMY, YTO
MpearnosaraeTcs NpoBEPUTH);

* tudPepeHnanmo KOHTPOIbHO-U3MEPUTEIBHBIX MAaTEPUAIIOB.

DopMBbI KOHTPOJISI CAMOCTOSITEILHOM PAaOOTHI:

* PaboTa Ha ceMUHAPCKUX 3aHATHUSIX .

* 3ayer.

Kputepuu o1ieHKH pe3ylbTaTOB CAaMOCTOSITETbHOM paboThI

Kputepusmu o1ieHOK pe3ynbTaTOB BHEAYIUTOPHONU CaMOCTOSITEIbHON paOOTHI
CTYACHTA SBJISIOTCA:

* ypOBEHb OCBOEHUS CTYJCHTOB yUeOHOTO MaTepHana;

* c(hOpMHUPOBAHHOCTH OOIICYICOHBIX YMEHHUIA;

* YMEHHUS CTY/JICHTa aKTUBHO HCIOJIb30BaTh AJIEKTPOHHBIE 00pa3oBaTeIbHBIC
pecypchl, HaXOAUTh TpeOyIOUIyrocs MH(POpMalLUIO, U3ydaTh €€ U NPUMEHSATh Ha
MIPAKTHKE;

* 000CHOBAaHHOCTH M YETKOCTh M3JI0KCHUS OTBETA,

* oopMIIEHHE MaTepuasa B COOTBETCTBUU C TPEOOBaHUSIMY;

* yMEHUE OPUCHTUPOBATHLCS B MMOTOKE MHGOPMAIINH, BBIJEIATh TJIAaBHOE;

*yMEHUE YETKO CGhOpMYIHpOBaTh MPOOJIEeMy, MPEIJIOKUB €€ pelIeHueE,
KPUTHYECKH OLICHUTDH PEIIEHUE U €TO MOCIIEACTBUS;

*yMEHHE TI0Ka3aTh, MPOAHATM3UPOBATH aJbTEPHATUBHBIE BO3MOXKHOCTH,
BAPUAHTHI JICHCTBUM;

. yMeHHe c(hOpMHUPOBATH CBOIO MO3UIUIO, OLIEHKY U apIYMEHTHUPOBAThH



[Tpunoxenue 2

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIMU
denepanbHOE rOCyJapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIETO 00Pa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

HIKOJIA ECTECTBEHHBIX HAYK

®OH/J OIEHOYHBIX CPEJICTB
Mo JUCHUILUIHHE «DU3HKA KOHAEHCHPOBAHHOIO COCTOSTHUS
Hanpagienue noaroroBku 03.03.02 «®@u3znka»
[Ipodunb «IxcriepumeHTanbHAs HU3HKA»
®dopma NOATOTOBKH OYHAas

MeToabl KOHTPOJIA:

= [IpoBeneHrue KOHTPOILHBIX padoT.;
"  [POBEACHUE KOJUIOKBUYMA;

" DK3aMEH.

= 3ayer.

HNurepakTuBHbie GopMBI IPOBEICHUS 3aHATHI:

® KOJICKTHBHOC O6CY>KI[CHI/I€ MCTOAOB PCIICHUA 3ada49U.
¢ KOJUICKTHBHOC IIOCTPOCHHUC MOI[GJ'IGI‘/JI, OIINCBhIBAIOIIINX (1)I/ISI/II—ICCI(I/IC 3aJa4H.

Konrpoabnas padora Nel
12. DnemeHTapHas siueiika u €€ CBOMCTBA
13. IIpocTsie U CIIOXKHBIE KPUCTATUINYECKUE PELICTKH.
14. TIpeobpa3oBaHUsI CUMMETPHH.
15. ToueuHble TPyMNIIbL.
16. Kpucrammueckue cunronuu. Pemerku bpase.
17. TIpocTpaHCTBEHHBIE IPYIIIBI.
18. Tlpsimas u oOpaTHas pernieTka Kpucrasia.
19. Teopema broxa.



21
22
23
24

25.
26.
27,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.

20. Anumabatrueckoe MpuOINKEHUE.
21. Tlpupona cui NPUTSHKEHUS B KPUCTAITIMYECKON PEIIETKE.
22. Tlpupona cui OTTAJIKMBAHHS B KPUCTANIMIECKOM pPeIIeTKeE.

KonrpoasHas padora Ne2
DnekTpoHsl B pemetke. [Ipubmmkerne cBOOOIHBIX JIEKTPOHOB.
TennoeMKoCTh 3JIEKTPOHHOTO rasa.
3. JIBwKeHue DSJEKTpOHa B IMEPUOJAMYECKOM TIoJie pemeTkd. Mopenb
Kponura-Ilennu
[Tpubnuxenue c1abo CBA3aHHBIX AIEKTPOHOB.
[TpubnuxkeHre CUIBLHO CBSI3aHHBIX DJIEKTPOHOB.
Merton 3bpeKTUBHOM Macchl

N =

o 0k

KounrpouabHas padora Ne3

8. Konebanus aToMOB B IPOCTOM OTHOMEPHO peIIeTKe.
9. KonebGanus aTOMOB B CIIO)KHON OJJHOMEPHOMU pEIIETKE.
10. KonebaHus aTOMOB B TPEXMEPHOM CIIOKHOU peIeTKe.
11. OOGuue cBoiCTBa PEIIETOUYHBIX YACTOT.

12. [uxmmuaeckue yciaosust bopaa-Kapmana.

13. HopmanbHble KOOPAWHATHI ISl OAHOMEPHON PELIETKH.
14. ®onHOHBI

BOITPOCHI K DK3AMEHY.

.JJeMeHTapHas siYeiika 1 e€ CBOMCTBA

JIIpocThie U CI0KHBIE KPUCTATUINYECKUE PEIICTKH.

IlIpeobpa3oBaHusi CAMMETPHH.

. ToueuyHsple rpynmsbI.

Kpucrammmueckue cunronuu. Pemerku bpase.
[IpocTpaHCTBEHHBIE TPYIIIIHI.

[Ipsimast u oOpaTHas pelieTka KpucTauia.

Teopema bioxa.

Annabarrdeckoe IpuOIKeHHE.

[Ipupoa cun NpuUTSKEHUS. B KPUCTATUIMYECKON PEIIETKE.

[Ipupoaa cun OTTAIKMBAHUS B KPUCTAJUIMYECKON PELIETKE.
Kosebanns aToMOB B IPOCTOM OJTHOMEPHOM PEIICTKE.

Kone6anust aToMOB B CJI0KHOM OJTHOMEPHOM PEIIEeTKE.

Konebanus aTOMOB B TPEXMEPHOM CIIOKHOU peIieTKe.

OO61ue CBOMCTBA PEIIETOYHBIX YaCTOT.

[uxnnueckue ycmoBust bopna-Kapmana.

HopwmasnbHbie koopAuHaThI 1711 OTHOMEPHOMN PELIECTKH.

DOHOHBI.

TennoeMKoCTh KPUCTATUIMYECKON PEIIETKH.

YpaBHEHUE COCTOSIHUSA TBEPIOTO TEA.



BOITIPOCHI K 3AYETY.

8. DnexTponsl B pemeTtke. [[pubmmkenne cBOOOTHBIX 3JIEKTPOHOB.

9. TemioeMKOCTh 3JEKTPOHHOTO ra3a.

10./IBm>xeHue 3IEKTpOHA B MEpUOInYecKoM ToJie pemeTkd. Moaens Kponura-
[lennu.

11.1TpubnuxeHue cnabo CBA3aHHBIX JICKTPOHOB.

12.ITpubnuxeHre CUIIBHO CBSI3aHHBIX JIEKTPOHOB.

13.Meton 2dpeKTUBHOI MacCHI.

14.JIokanu3oBaHHBIE COCTOSIHUS JJIEKTPOHA B HEUJICATHHOU PEIIETKE.

Kpurepuu ouneHkH Ha IK3aMeHe 0 IUCHUILINHE
«PU3UKa KOHICHCUPOBAHHOI0 COCTOSIHUSD)

OneHKka «OTJIMYHO» CTAaBUTCS, €CIM OTBET MOKa3bIBa€T MPOYHBIC 3HAHUS
OCHOBHBIX MPOIECCOB MU3y4aeMOM MPEAMETHON 00JIaCTH, OTINYAETCS TITyOUHOU U
IIOJIHOTOM PACKPBITHUs TEMBI; BJIAJICHUE TEPMUHOJIOTUYECKUM alIapaTroM; yMEHUE
OOBSACHATH CYIIHOCTb, SIBICHHWI, IPOLIECCOB, COOBITHI, JenaTb BBIBOABI H
000011IeHHsI, [aBaThb APryMEHTHUPOBAHHBIE OTBETHI, MPUBOAUTH MPUMEPHI;
cBOOO/IHOE BJIaJICHUE MOHOJIOTUYECKOM PEeUubl0, TIOTHYHOCTh U MOCIEI0BATENbHOCTD
OTBETA; YMEHUE NPUBOIUTH TPUMEPHI COBPEMEHHBIX MPOOJIEM U3yHaeMOi 00J1acTu.

OrneHka «X0pouo» CTaBUTCS, €CJIM OTBET OOHApYKUBAET MPOYHbIE 3HAHMS
OCHOBHBIX MPOIECCOB U3y4aeMOM MPEeIMETHON 00JacTH, OTINYAETCS TITyOuHON U
MIOJTHOTOW PACKPBITHUSI TEMBI; BJIAJICHUE TEPMUHOJIOTUYECKUM aIapaToM; YMEHUE
OOBSICHATH CYIIHOCTb, SIBICHUH, TPOLIECCOB, COOBITHIA, [e€1aThb BBIBOJABI U
000011IeHHsI, J1laBaThb APryMEHTHUPOBAHHBIE OTBETHI, MPUBOAUTH MPUMEPHI;
CBOOOIHOE BJIaJICHUE MOHOJIOTMYECKOUN PeUbl0, JTOTHYHOCTD U MOCJIEI0BATETLHOCTD
orBeTa. OJIHAKO JOIYCKAETCs OJIHA - IBE HETOYHOCTH B OTBETE.

OueHka «yA0BJIETBOPUTEIbHO» CTABUTCS, €CIIM OTBET CBUAECTEIBCTBYET B
OCHOBHOM O 3HAHMM MPOLECCOB HM3y4aeMOW MpPEIMETHOM 00JIacTH, OTIMYAETCS
HEJOCTATOYHOW TIIyOMHOM W TOJIHOTOM PACKPBITHUS TEMbI; 3HAHHEM OCHOBHBIX

BOIIPOCOB TCOPHH, cinabo C(bOpMI/IpOBaHHBIMI/I HaBbBIKaMH aHaJIkn3a HBHGHHﬁ,



IPOLIECCOB, HEAOCTATOYHBIM YMEHHMEM JaBaThb APIYMEHTHUPOBAHHBIE OTBETHI U
OPUBOJUTH IPUMEPBI; HEJOCTATOUYHO CBOOOJHBIM BIIAJIEHUEM MOHOJIOIMYECKOM
pEYbI0, JIOTHYHOCTBIO U IMOCJIENOBATEIBHOCTBIO OTBETA. JOIyCcKaeTcs HECKOJIBKO
OLIMOOK B COJIEPKAHUU OTBETA; HEYMEHME MPUBECTU MIPUMEDP Pa3BUTHUS CUTYalUH,
MIPOBECTH CBS3b C APYTUMU aClEKTaMU U3y4aeMoi 00JIacTH.

OueHka «HeyI0BJIETBOPUTEIBHO)» CTAaBUTCS, €CIIM OTBET OOHAPYXUBAET
HE3HAHUE IMIPOLIECCOB H3y4aeMOM MPEAMETHONM 00JacTH, OTIMYAOLIUIC
HErNIyOOKMM pacKpbITUEM TEMbl; HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHH,
HeC(OPMUPOBAHHBIMM HAaBbIKAMHU aHalIM3a SIBJICHUM, MPOIECCOB; HEYMEHUEM
JlaBaTh apTyMEHTUPOBAHHbBIE OTBETHI, CJIA0BIM BJIaJICHUEM MOHOJIOTHYECKOH Peublo,
OTCYTCTBHEM JIOTMYHOCTH M IIOCIENOBAaTENbHOCTH. JlOIyCKAlOTCSA CEphE3HBIE
OLIMOKH B COJIEP’KaHUU OTBETA; HE3HAHNWE COBPEMEHHOM NMPOOIEeMAaTUKH N3y4aeMOi

o0Jy1acTu.

BaaauBocTok
2019



[Tpunoxenue 3

MUHHUCTEPCTBO OBPA3ZOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIET0 IPOQECCUOHATILHOTO 00pa30BaHUS

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

HIKOJIA ECTECTBEHHBIX HAYK

METOANYECKHUE YKA3AHUSA
Mo JucHUILUIHHEe «DPU3HKA KOHAEHCHPOBAHHOIO COCTOSTHUS
Hanpasienue noaroroBku 03.03.02 ®usuka
npouiib « IKCTIEpUMEHTAIbHAS (PU3UKA)»
®opmMa MOATOTOBKH OYHAS

BaaauBocTok
2019



MMacnopt ®OC
3anonusiemes 6 coomsemcmeuu ¢ Ilonodcenuem o @oHoax oyeHouHvIX cpeocms
00paz08amenbHblX NpocpavMM 6blcuie20 00pazosaHus — npospamm bakanagpuama,

cneyuanumema, mazumpamypol J[BDY, ymeepoicoennviM npuxasom pekmopa om
12.05.2015 Nel2-13-850.

KO}I u (l)OpMyJ'[I/IPOBKa Tanel Q)OpMHpOBaHI/IH KOMIICTCHIIMH
KOMIICTCHIIUN
(ITK-5), T'oToBHOCTBIO TPUMEHATH Ha | 3Haer Teoperndeckne OCHOBHI (PH3HYECKHMX METOIOB
MpakTHKe NMpoQecCHOHANbHBIE 3HAaHMA | (IOPOTOBBIM | MCCIETOBaHUS; OTIpEICTICHUS ¢busHuecKuX
TEOPHUH W  METOJOB  (PU3MUYECKUX | YPOBEHB) BEJINYHMH.
HccaeoBaHni Ymeer Hcnonb30BaTh BOZMOXKHOCTH COBPEMEHHBIX
(MpoABHMHYT | METOJOB (PM3MUECKUX MCCIICAOBAHUI JJIsl pELICHUS
BIIA) ¢du3nYecKnX 33/1a4; NIPUMEHITh OCHOBHbIE
¢u3uIecKne 3aKOHbI U TEOPHU U3 Kypca o0Imen
(GM3UKY; TOHUMATh XapaKTepHbIE OCOOCHHOCTH
COBPEMEHHOT'0 3Tarna pa3BUTUS (U3NKH 1
€CTECTBO3HAHUS B IIEJIOM
Bnaneer HaBbIkamMy HCHOJIB30BaHUS Pa3IMuHBIX
(BBICOKMIA) (bU3UYEeCKNX 3aKOHOB U TEOPUH ISl OOBSICHEHHS
HE UCCIICZIOBAHHBIX PAHEE SIBICHU,
WCTIONb30BaHUA (GM3MUYECKUX 3HAHUH U1
MPOTHO3UPOBAHMS POTEKAHUS IPUPOIHBIX U
TEXHOTE€HHBIX TPOIIECCOB
(ITK-6), CriocoGHOCTBIO IPUMEHATH Ha | 3HaeT IIpyHuMOBl U METOABl HAYYHOT'O HCCIIEJOBAHMS;
NpaKTHKe MpoQeccHoHaNbHble 3HaHMS | (MOPOTOBBIA | TeopeTHuecKue OCHOBBI OpraHM3alyy,
W yMEHHs1, TIOJy4YEHHbIE PU OCBOSHHUHU | YPOBEHb) IUIAHUPOBAaHUU U TPOBEACHUS Hay4YHbIX
mpoGUIBHBIX PUINIECKUX JUCIUILTAH nccaeoBaHui
Ymeer ITonnMaTp 1 u3narate GU3NIECKy0 HHHOPMALHUIO;
(MpOABMHYT | MONB30BATHCS TEOPETHIECKUMH OCHOBAMH,
BIIA) 0a30BBIMH HOHSTHSIMH, 3aKOHAMH U MOJIEIISIMH
¢bu3uKy;
Brnaneer Haspixkamn KPUTHUYECKH aHAIN3HUPOBATH
(BBICOKIA) ¢u3ndeckyr0 WHPOPMAIHIO, a TaKKe HaBBIKAMHU
BBIJIBIDKCHUSI HAEH HCCIICIOBAHMS; HaBbIKAMHU
UCTIONb30BaHMUA  (pU3MYeCKWMX  3HaHMH I
MPOTHO3UPOBAHUSA MPOTEKaHUs Pas3IMIHBIX
MPOLIECCOB;
MPUMEHSTh NOJTyYeHHbIE 3HAHUSI 1JIs1 aHATTU3a
po0JieM COBpeMEHHOW (DHU3UKH;
Ne KoHnTtponmpyemslie OueHouHbIE CpEACTBA -
n/m MO,Z[YJ'II/I/ pa3aciibl / TEMBI KO,I[BI U 3TaIlbl HAanMMCHOBAHUC
JIACIATLITUHBI dbopMupoBaHUs TEKYIIUH TIPOMEKYTOUHAS
KOMHCTCHL{I/Iﬁ KOHTPOJIb aTTeCcTanuAd
1 |Pazpen 1 I1K-5, 3HaHue, | Pabora Ha | DK3aMeH,
[IpeobpazoBanms I1K-6 yMeHHe | cemuHape | Bompochkl Ne 1 -6
CUMMCTPUHU




2 |Pasmen 2. Atomel B |IIK-5, |3nHanwme, | Pabora Ha | Dx3ameH,
KPUCTAJUINYECKOU [1K-6 yMeHHE | ceMHHape | Borpockl Ne 7-8
peIIeTKH

3 | Pasnmen 3. Tunmwl cun, | I[IK-5, |3nanme, | Pabora Ha | Dx3aMen,
neuctBytonmx mexay | [1K-6 yMeHue | cemuHape | Bormpochl Ne 9-10
aToMaMu B KpUCTaJlie

4 | Pazpen 4. lunamuka | I1K-5, 3HaHue, | Pabora Ha | DK3aMeH,
peleTkn [1K-6 ymeHue | cemunape | Bompochl Ne 10 -

14

5 | Tema 1 Konebanus IIK-5, |3manme, | Pabora Ha | Dx3ameH,
atoMoB ogHomepHoit | [TK-6 yMeHHe | cemuHape | Borpocsl Ne 15-
pEeLIeTKU 20

6 | Paspmen 5. KBanroBas | [1K-5, 3HaHue, | Pabora Ha | 3auer, BONPOCHI
TEOPHUsI TETTOBBIX [1K-6 ymenue | cemuHape |Ne 1
KoJ1e0aHMil aTOMOB

7 | Pa3nmen 6. I1K-5, 3HaHue, | Pabora Ha | 3auer, BOIPOCHI
TepMmoanHaMuka [1K-6 yMeHue | cemuHape | Ne 2
TBEPJOTO TeJa

8 | Paspmen 7. Cocrosuusa | [1K-5, 3HaHue, | Pabota Ha | 3aueT, BONPOCHI
AJIIEKTPOHOB B [1K-6 ymenue | cemuHape | Ne 3
KPUCTAJLUTNYECKOU
perieTKe

9 | Tema 1CB0OOIHBIN 1 TIK-5, | 3Hanue, | Pabora Ha | 3aueT, BOIIPOCHI
3JIEKTPOH B [1K-6 ymeHue | cemuHape | Ne 41
KpHUCTaJLIE.

10 | Tema 2 Ilpubmmxkenne | [IK-5, |3nanme, | Pabota Ha | 3aueT, BOpPOCHI
c1abo CBA3AHHOTO [1K-6 yMEHHUE | CEeMHHape |9
AIIEKTPOHA

11 | Tema 3 Tlpubmmxenne | I1K-5, 3HaHue, | Pabora Ha | 3aueT, BONPOCHI
CUJIBHO CBA3aHHBIX I1K-6 yMeHue | cemuHape | Ne 6
AJICKTPOHOB B
KpHUCTaJLIC.

12 | Tema 4 Jlunamuka IIK-5, |3nanume, | PaGora Ha | 3a4eT, BOIPOCHI
3JEKTPOHOB. MeTon [1K-6 yMeHue | cemuHape | Ne 7

2 GEeKTHBHON MacChI




/o

KonTpoaupyemsie
pas3aensl / TeMbl
JVCLIATUTHHBI

Kons! 1 3Tamnsl
(bopmupoBaHus
KOMIIETEHIIN I

OneHouHble CpeacTBa

TEeKYIIUN IIPOMEXKYTOYHAs

KOHTPOJIb arrecranus

Ikana oueHUBaHUA YPOBHSA C(POPMHPOBAHHOCTH KOMIIETEHIUI 10

aucuumiinae «<PU3NKA KOHAEHCHUPOBAHHOI'O COCTOSIHUS»

Kon u Jrtansl GOpMUPOBAHUS KpHUTepuU 1noKa3areju 0as1bI
¢opmynupoBka KOMITeTeHI[UH
KOMIIeTeH UM
(TIK-5), 3HaHue onpeeNieHnid | cliocoOHOCTh JaTh 45-64
l'otoBHOCTEIO OCHOBHBIX MTOHATUHN OIIpeEIICHUS
MIPUMEHSITh Ha MPEeMETHOM 00JIaCTH | OCHOBHBIX MOHSATHI
MIpaKTHKE HCCIIeIOBAHMUS; MPEIMETHOM 00JIaCTH
npogeccuoHaNbHBIC HCCIICTOBAHMS;
3HAHUS TEOPUH U
METOAOB (PU3MUECKUX 3HAHUE OCHOBHBIX - CIT0cOOHOCTh
HCCIIeTOBaHUH TIOHATHUH MO0 METOAAM | MEPEUHCIHUTH H
HAYJIHBIX ACKPBITh CYTh
Mertonbt ¥ . packp yT
HCCIICIOBAHHUIA; METOJIOB HAYTHOTO
TIPOBEICHUS
3HaHUE METOJIOB HCCIICIOBAHHUA,
HAYYHBIX
N Hay4YHBIX KOTOPBIC U3YUHI U
HCCIICIOBaHUH. .
WCCIIEJIOBAHUN U OCBOMJI MarucCTpPaHT;
[Topsinox u
onpezeNieHue X -CTIOCOOHOCTD
CYIITHOCTh
MPUHAJICIKHOCTHU K CaMOCTOSITEIEHO
3HaeT (hopMyITHPOBKHU
HAYYHBIM chopMyIHpOBaThH
(moporoBsl | 0OBEKTa U
N HaNpaBJIEHUSIM; 3HAET | OOBEKT MPEeAMET U
i ypoBeHbB) | TpeaMeTa
HACTOYHHUKH HAYYHOTO
HCCIICIOBaHMA,
HHPOPMALIUH 110 HCCIICIOBAHHS;
aKTyaJIbHOCTH,
9 METOJIaM U IOAXO0JaM | - CIIOCOOHOCTH
TEOPETHICCKOH U
. K [IPOBEICHUIO 000CHOBATH
MIPaKTUIECKOM .
HCCIIeTOBaHUN aKTyaJbHOCTP
3HAYMMOCTH
BBITIOJTHSIEMOTO
WCCIIeIOBaHUS
3aJlaHus WK
WCCIIeTIOBAHMS,
-CII0COOHOCTH
MIEPEUNCITUTD
HCTOYHUKA
nHdopmanuu mo
METOJIaM U MOAX0JaM K
[IPOBEJICHUIO
HCCJIEIOBAaHUI
TpoBoiTS Ymenue paboTatb ¢ - CIocoOHOCTh 65-84
Hf Hoe 3JIEKTPOHHBIMU paboTaTh ¢ JaHHBIMH,
i 0a3aMu TaHHBIX U KaTaJIOTOB IS
HCCIIeIOBaHUE B i
OMOINOTEYHBIMH HCCJIEIOBAHMS;
COOTBETCTBUHU C .
N KarajoramMu, yMeHue | - CHOCOOHOCTh HAWTH
MeeT TOCTABICHHOH MIPUMEHSTh TPYABI YICHBIX H
y LENBIO ¥ p PyAbL Y’
(poaBUHY saAYAMHI HU3BECTHBIE METOIBI 000ocHOBAThH
THIH) A ’ Hay4YHBIX 00BEKTUBHOCTh
OTIPEJIeIIATh .
HCCIICTOBAHHHA, MIPUMEHECHUS
JIOTHKY
yMeHHe H3YYCHHBIX
MIPOBEJICHUS
MIPEACTaBIATh PE3yIbTATOB HAYYHBIX
HAYYHOTO o
pe3ynbTaThl HCCIIeI0OBaHMil B
HCCIIeIOBaHUS .
HCCIeI0BaHui KauecTBe




YUEHBIX T10
n3y4aeMou npobieme
U COOCTBEHHBIX
HCCIIEIOBAHUI,
yMEHHE IPUMEHSTh
METO/IbI HAY4HBIX
HUCCIEIOBaHUI IS

JIOKa3aTe/IbCTBA MU
OTPOBEPIKEHHS
HCCIIEI0BATENBCKIX
apryMeHTOB;

- CIIOCOOHOCTH U3YYHTh
HayYHBIE OTIPEICIICHUS
OTHOCHUTEJIBHO 00BEKTA

HECTaHJapTHOTO U TIpeaMeTa
pemeHns HCCIIEJOBaHMS;
MIOCTABJICHHBIX 33/1a4 | - CIIOCOOHOCTB
MPUMEHATH METOIBI
HaY4HBIX
HCCJICIOBAaHUM It
HECTaHAApPTHOTO
pemeHus
MIOCTABJICHHBIX 3a/1a4
Bnanenue - ciocoOHoCTh Oernio u | 85-
TEePMHUHOJIOTHEH TOYHO MTPUMEHSITh 100
MIpeIMETHOM 00MaCTH | TePMUHOIOTHYECKUI
3HaHMH, BIaJCHUE anmapat IpeAMEeTHON
CIIOCOOHOCTBIO o0acTu ucciie10BaHus
copMyIHpoBaTh B YCTHBIX OTBETax Ha
3a7jaHue 1o BOIIPOCHI U B
Hay4IHOMY MIICBMEHHBIX paboTax,
WHcTpyMeHTaMH | MCCIIEIOBAHUIO, - CI0COOHOCTh
U METO/IaMH 4ETKOE TIOHUMaHUe chopMyIHpOBaTh
BIajJeeT MIPOBEACHUS TpeOGOoBaHUIHA, 3a7laHue 10 HAYYHOMY
(BBICOKMI) | HAy4HBIX NIPENBSABISAEMBIX K HCCJIEI0OBaHUIO;
HCCIIeI0BaHUH, COJICPIKAHUIO U -CIIOCOOHOCTh
METOAaMU MOCJIEI0BATEILHOCTH | IPOBOJIUTH
HCCIIeIOBAHMS, CaMOCTOSATEIbHBIC
BIIAJICHUE WCCIIEJIOBaHUS U
MHCTPYMEHTaMH MIPE/ICTABIISITH UX
TIPEACTaBICHUS pe3ysbTaThl Ha
Ppe3yiIbTaToB o0cyXJeHue Ha
HayY4HBIX KPYTJIbIX CTOJIAX,
UCCJIEJOBAHUM CEMUHapax, HAy4YHbIX
KOH(epeHIHSX.
(TIK-6), MeToxr 3HaHue onpeeNieHnid | clIocCOOHOCTh NaTh 45-64
Cr1ocob6HOCTEIO N — OCHOBHBIX TIOHATHH OTIpe/ieNeHus
MPUMEHSITh Ha Hg HEIX NpEIMETHON 00JaCTH | OCHOBHBIX MOHSTHI
MpaKTHKE i . UCCIIEIOBAHHUS; NpeIMETHON 00JIacTH
WCCIEI0BaHMU.
npodeccroHabHbIE HCCIIEJOBAHHUS;
[Topsinox u
3HaHMS W YMEHHUs,
CYIITHOCTb
MOJTyYCHHBIE pu
3HaeT (hopMyITHPOBKHU
OCBOCHHMU
(moporoBsl | 0OBEKTa U
npoduIBEHBIX M
il ypoBeHb) | TpeaMeTa
(husnveckux
HCCIIeIOBaHMA,
JUCIUIUIMH
aKTyaJIbHOCTH,
TEOPETUUYECKON U
MPaKTUYECKOi
3HAYUMOCTH

HCCJIIEA0OBAHUA




3HAHUE OCHOBHBIX
MOHATUH 10 METOJaM
Hay4YHBIX
HCCIICIOBaHUMT;
3HaHHUE METOH0B
Hay4YHBIX
HUCCIIEIOBAHAN 1
OIpeZieNICHUE UX
MIPUHAAJIE)KHOCTH K
Hay4HbIM
HaIIPaBJICHUSIM; 3HAET
HCTOYHHKH
nHpopManuu 1o
METOoAaM U IMOAX04aM
K MPOBENICHUIO
HCCIIeIOBaHUM

- CIOCOOHOCTh
MEPEYUCITUTD U
PacKphITh CYTh
METOJIOB HAYYHOTO
HCCIIEI0BaHMS,
KOTOPBIE U3YUHII U
OCBOMJI MarkuCTPaHT;

-CIIOCOOHOCTD
CaMOCTOSITEIBHO
c(hopMyIHpPOBaTH
O0OBEKT MpeaMeT U
HAYYHOTO
HCCIIEIOBAHMS;

- CIIOCOOHOCTH
000CHOBATH
AKTyaJIbHOCTh
BBIITOJIHSACMOTI'O
3aJaHuA UWiIn
HACCIIENOBAHUS,
-CII0OCOOHOCTD
MEPEYUCITUTh
HACTOYHUKH
HHPOPMALIIH T10
METOAAaM U ImoaxogaM K
MIPOBEICHUIO
HUCCIeI0OBaHUMN

ymeer
(ponBUHY
TBI)

[IpoBoauTs
Hay4YHOE
HCCIIEIOBAHKE B
COOTBETCTBHH C
MMOCTaBJICHHOM
LIEJIBIO K
3aJja4aMH,
oTIpeNeNiTh
JIOTHKY
MIPOBEICHUS
HAy4YHOTO
HCCJIETOBAHUSA

Ymenue pabotaTh ¢
3JIEKTPOHHBIMU
0a3aMu JaHHBIX U
OUOINOTEYHBIMU
KaTaJoraMH, YMEHUE
TIPUMEHSTh
HM3BECTHBIE METOJIBI
HAYYIHBIX
HCCJICIOBaHUH,
yYMEHUE
IpPE/CTaBIATh
Pe3yabTaThI
HCCIICIOBAHMI
YUEHBIX T10
u3y4yaeMoii mpobieme
H COOCTBEHHBIX
HCCJICIOBaHUH,
YMEHUE PUMEHSTh
METOJIbl HAYYHBIX
HCCIICIOBAHUN IS
HECTaHAAPTHOTO
peleHust
IIOCTaBJIEHHBIX 3aa4

- CIOCOOHOCTH
paboTaTh ¢ JaHHBIMH,
KaTaJIOroB s
HCCIICOBAHUS,

- CIOCOOHOCTDH HANTH
TPyAbl YYEHBIX U
000CHOBAThH
00BEKTUBHOCTH
MIPUMEHECHUS
H3YYCHHBIX
Pe3yIbTaTOB HAYYHBIX
HCCJIeIOBaHUI B
KaueCTBE
JI0Ka3aTeNbCTBA WU
OMPOBEPIKEHHS
HCCIIEI0OBATEIBLCKHAX
apryMeHTOB;

- CIOCOOHOCTh H3YYHTH
HAyYHBIC OTPE/ICICHUS
OTHOCHUTENILHO 00BEKTA
U TIpeiMeTa
HCCIIENOBAHUS,

- CLIOCOOHOCTH
MPUMEHSTh METOBI
HAYYIHBIX
HUCCJIEIOBaHUM IS
HECTaHIapPTHOTO
peleHus
ITOCTABJICHHBIX 3a7a4

65-84




Bnanenue - ciocoOHOCTh Oerno | 85-
TEPMHUHOJIOTUEH TOYHO MTPUMEHSITh 100
MPEAMETHOM 00JIaCTH | TEPMUHOIIOTHYECKUI
3HAHM, BIaJICHUE anmnapar mpeaMeTHON
CIOCOOHOCTBIO 00J1aCTH UCCIICAOBAHMS
chopMyIHpOBaTh B YCTHBIX OTBETAX Ha
3aJ[aHue 1o BOIPOCHI U B
HAYYHOMY MUCbMEHHBIX PaboTax,
WHcTpyMeHTaMH | HCCIIEIOBAHUIO, - CMIOCOOHOCTH
U METOIaMH 4ETKOE TTOHUMaHUE chopMyarpoBaTh
BIIajieeT MPOBEICHUS TpeOOBaHHUH, 3a[aHue 10 HAYYHOMY
(BBICOKMIA) | HAYYHBIX MPEABABIAEMBIX K HCCIIeJOBAHHUIO;
HCCIIeIOBaHUH, COJIEPKAHUIO U -CIIOCOOHOCTh
METOJaMU MOCJIEI0BATEILHOCTH | TPOBOIUTH
UCCIIEIOBAHMS, CaMOCTOSITEIIbHbIE
BJIaJICHUE HCCIIEIOBAHUS U
UHCTPYMEHTaMU MpEACTaBJIATh UX
NIPEACTaBICHUS pe3yIbTaThl HA
Pe3yNbTaToB 00CyXeHHE HA
HAYYHBIX KPYTJIbIX CTOJAX,
HCCIIeI0BAaHUI ceMUHapax, Hay4HbIX
KOH(EPCHIIHSX.

* Kpumepuit — 5mo npusnax, no Komopomy MOJICHO CyOums 06 OMAudUL COCMOSHUA 00HO20 SGIEHUS OM OPY2020.
Kpumepuil wupe nokazamens, KOMOpwlll AGIAEMCA COCMABHLIM INEMEHMOM KpUmepus u Xapaxkmepusyem
cooepoicanue e2o. Kpumepuii gvipascaem naubonee odwuii npusHaK, no KOMopomy npoucxooum OyeHKd, CpagHeHue
PeanvHblX  A6NeHUll, Kauecmes, npoyeccos. A cmenenb NpoAGNeHUs, KAYECMBEHHAS  CHOPMUPOBAHHOCD,
ONpedeNeHHOCb  KpUMeEPUes BbIpadcaencsi 6 KOHKpemHbuIX nokaszamensx. Kpumepuii npedocmaensem coboil
cpeocmao, HeoOXO0OUMbIL UHCMPYMENIN OYeHKU, HO Cam OYeHKOll He Aeiaemcs. PYHKYUOHATbHASA PO KpUmepus — 8
onpeodenenuu uny He onpeoeneHul CyuHOCMHbIX NPUSHAKOS NpeOMemd, s81eHIUs, Kauecmsd, npoyecca u op.
IHokazamens svicmynaem no OmMHOULEHUIO K KPUTNEPUIO KAK YACMHOE K 0Duemy.

Ilokaszamenv ne exmouaem 6 cedsn ceobwee usmepenue. On ompadxcaem omoenbHvle CEOUCMEA U NPUSHAKU
NO3HABACMO20 00bEeKMA U CAYHCUM CPEOCTNBOM HAKONACHUS KONUYECBEHHbIX U KAYeCMEEeHHbIX OAHHLIX O/
KpUmepuaibHo2o 0000ueHus.

InasHbivMu xapakxmepucmukamu NOHAMUS «NOKA3AMENbY AGIAMCA KOHKPEMHOCHb U OUACHOCIUYHOCMb, YO
npeononazaem OOCMYNHOCb €20 015 HAONIOEeHUs, yuema U QUKCayuu, a maxdice Nno36oasen paccmampusanms
noxasamenv Kaxk 6ojee 4acmHoe no OMHOWEHUIO K KPUMepuio, d 3HAUUN, U3Mepumeis NocieoHe2o.

MeToauveckue peKOMEHAalMU, ONpeae/AIne NPoueaypbl OLleHUBAHUS
pe3yJIbTATOB OCBOCHM S AU CIIUTIIUHBI

3anonnsemcs 6 coomeemcmeuu ¢ llonoowcenuem o onoax oyeHouHvIX cpedcms
00pazo8amenbHblX NpoSpavMM Bblcuie20 00pa3oeaHus — npospamm bakanagpuama,

cneyuanumema, mazumpamypol J[BDY, ymeepoicoennvim npuxazom pekmopa om
12.05.2015 Nel2-13-850.

OueHouHbIe CpeCTBA ISl IPOMEKYTOUYHOM aTTecTAlNU

9K3ameHy  (3auemy), obpaszey

IK3AMEHAYUOHHO2O0 ounema ¢ nosiCHeHuem o npuHyune eco cocmaeierusl (€CJZM no

Ilpusoosimcs  6onpocel, 3a0anus K

oucyuniure npedycmMompeH dK3ameH), Kpumepuu oOyeHKU K IK3amMeHy (3auemy).



OueHouHbIe CpeACTBA ISl TEKYLIEH aTTecTAlNU

Ilpusooamcs munosvie oyenouHvle cpeocmea Oas meKyujelu ammecmayuu u
Kpumepuu OyeHKu K HUM (N0 Kaxircoomy 8Udy OYeHOUHbIX CPe0Cm8) 8 COOmM8emcmauu
¢ Tlonoowcenuem o ghonoax oyeHouHvIX cpedcms 0OpaA308aMENLHBIX NPOSPAMM BbICULESO
00pazosanuss — mnpoepamm baxanaspuama, cneyuanumema, macumpamypol BDY,
ymeepoicoeHHbIM npukazom pekmopa om 12.05.2015 Nel2-13-850.



