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|. OPTAHU3AIIUOHHO-METOJIUYECKHUMI PA3JIEJI

Heab u3yyeHusi IMCUMIUIMHBI: TEOPETHUYECKOE U MPAKTUUYECKOE M3YyUYEHHE OCHOB
(U3UKHA KOHJIEHCUPOBAHHOTO COCTOSIHUS, BKIIIOUYAIOIIUX OOIIUE MpeacTaBiIeHuss 00 aTom-
HOM CTPYKType TBEpPJOTO Telia, TUNAX B3aUMOJEHCTBUS MEXKIY YAaCTUIIAMU TBEPJBIX TE,
00 SHEPreTMYEeCKOM CIEKTpe HOCHUTeNed 3apsna, 00 OCHOBHBIX 3aBUCHUMOCTAX MEXIY
ATOMHO-3JIEKTPOHHON CTPYKTYpPOHl TBEpABIX TeJ, UX COCTABOM M pPa3IMYHbIMU (pu3mye-
CKMUMH CBOWCTBAMU — MEXAHUUYECKUMHU, TEIUIOBBIMHU, 3JIEKTPUUYECKUMU, MATHUTHBIMHU, OII-
TUYECKUMH U JIPYTUMHU.

3amavu u3yvyeHus: TUCHUILIUHBI
- (hopMHupoBaHKE y OOYYAIONIUXCS B ACMUPAHTYPE CUCTEMATHYCCKUX 3HAHUU IO OCHOB-
HBIM pazjesiaM (PU3UKN KOHJACHCUPOBAHHOTO COCTOSIHUS HEOOXOIMMBIX JIJISi BBITIOJIHCHUS
CaMOCTOSITEJIbHBIX HAYYHBIX MCCIICIOBAHUM, 3HAKOMCTBO C OCHOBHBIMM METOJAMH MCCIIE-
JIOBaHUS M pacueTa PU3NIECKUX XapaKTEPUCTUK TBEPJIbIX TEIl;
- pacHIMpEeHHE HAyYHOTO KPYroszopa W 3pyAUIMUd aCUpaHTOB Ha 0aze u3ydeHus GyHa-
MEHTAJIbHBIX 3aKOHOB (DM3UKHU TBEPJBIX TEJ, U CIIOCOOOB MPAKTUUYECKOTO HCIIOIb30BAHUS
HUX CBOMCTB,
- pa3BUTHE MIOHUMAHUS B3aMMOCBS3U CTPYKTYPBI U COCTaBa TBEPBIX TEJ, I MHOT000pa3usl
ux (U3UYECKUX CBOUCTB,;
- IPUBUTHE aCIIUPAHTAM HABBIKOB: MPAKTUYECKOIO OBJIAJICHUS METOJAMH TEOPETUYECKOTO
OTHCAHUS U OCHOBHBIMH TEOPETHUYECKUMHU MOCIISIMU TBEPAOTO TeJa, TOCTAHOBKHU (H3H-
YECKOTO 3KCHEPUMEHTA M0 U3YYEHHUIO CBOMCTB TBEPABIX TE€JI U OCHOBHBIMHU 3KCIIEPUMEH-
TaJIbHBIMH METOJUKAMHU.

Mecto aucuuniaunsl B cTpykrype OIIOIL: peannsyercs B pamkax BapHUaTUBHOU
vactu 05oka b1 «Jucumrmmasl (MOIysH)».

IInanupyemblie pe3yabTaThl 00y4eHHs MO JMCHHUILUINHE, COOTHECEHHbIE ¢ UH-
AUKATOPAMM JT0CTHKEHUS] KOMIeTEeHMIi:

Kon ., | Ilnanupyemble pe3yabTaThl 00y4eHHSA
HNuaukaTop A0CTHKEHUs KOMIeTeHIM i

KOMIIeTEeHIIUH 10 JMCUHUNJIHHE
3HATh. 3HaeT:
- HOPMaTUBHO-TIPABOBBIE OCHOBBI - OCHOBHBIE  KOMIIOHEHTBHl  y4eOHOA
HpGHOHaBaTGHBCKOﬁ JACATCIIbHOCTH B METOANYCCKOI'O KOMIIJICKCA U IMOAXOABI K
CHCTEME BBICIIIETO 00Opa30BaHMS, ero pa3paboTke,
- I€AAaroru4CCKuc, rICUXO0J0Irn4CCKuc nu - HOPMATHUBHO-IIPABOBLIC NOKYMCHTBI, PC-
METOJUYECKIE OCHOBBI Pa3BUTHUS [JIAMEHTUPYIOLINE OpPraHU3alui0 U CO-

OIIK-2 MOTHBAIUH, OpraHU3alUA U KOHTPOJISL JiepkaHre 00pa3oBaTeIbHOro Mpolecca,

y4eOHOM JeTEeTPHOCTH Ha 3aHATHIX
pa3IMYHOTO BU/A,

- METOJIBI U CPEACTBA OOYUCHUS U
BOCIIUTAHUS B BBICIICH IIIKOJIE,
COBpPEMEHHBIC 00pa30BaTEIbHBIC
TEXHOJIOTUH MPOPECCHOHATHHOTO

- OCHOBHBIC MTPHHIIUIIBI TOCTPOSHHSI 00pa-
30BaTCIIbHBIX IIPOrpaMM, B TOM YHCIIC C
Y4eTOM 3apyOeKHOTO OIIBITA.




06p330BaHI/I$I, BKJIIO4Yas TEXHOJIOTHUHU
SJICKTPOHHOI'O U JUCTAHIITMOHHOT'O
06y‘IeHI/I5[, M BO3MOXXHOCTH UX IIPUMCHCHHA
B 06pa30BaTean0M mponecce.

YMeETh:

- OCYIIECTBJIITH OTOOp yueOHOTO MaTepuaia
B COOTBETCTBHSIMH C KpPUTEpUSIMH OTOOpa
coziepkanusi 00pa3oBaHUS,

- pa3pabareiBaTh HAYYHO-METOIHYECKOE
o0ecrieyeHne peanu3aluu y4eOHBIX Ipen-
METOB, KYpPCOB, IUCIHIUIMH (MOIyJIei),
IUIaHbBI 3aHIATHH,

- MPOEKTUPOBATh CHUCTEMY OIICHKH 00pa3o-
BaTCJILHBIX PE3YJIbTATOB 00YUAIOIIUXCA,

- OTOMPATh METOJIBI U CPEACTBA OOYUCHHS U
BOCIIUTAHMSI B KOHTEKCTE pealin3aliuu
00pa30BaTeNLHBIX MPOTPAMM BBICIIIETO
o0Opa3oBaHus.

yMeeT:

- pa3pabaThiBaTh 00pa30BaTEIbHBIE
IpOTpaMMbI Ha OCHOBE KOMIIETEHTHOCT-
HOT'O M0JIX0/1a, MOJTYJIBHOTO NIPUHIINIIA,
CHCTEMBI 3a4CTHBIX CIUHHII.

- OCYIIECTBJISATH OTOOpP M HCIIOJIB30BaTh
ONTUMAIILHBIE METOMBI TPETNOJaBaHus U
OLICHUBAHMS  YCIIEBaEMOCTH  00ydaro-
HIAXCSL.

BJIAJIETD.

- METOJAaMH U TEXHOJOTHMSIMH MEKIUYHOCT-
HOM KOMMYHHKAIIUH, HaBBIKAMH ITYyOJIMYHON
peyu, apryMeHTaluu, BEACHHSI TUCKYCCHH;

- HaBBIKAMH Pa3pabOTKH HOBBIX IMOJIXOJIOB K
MPETOAABAHUIO U TEXHOJOTHH TpernoaaBa-
HUSA Y49€OHBIX MPEIMETOB, KYpCOB, TUCIIH-
winH (Momyseit);

- HaBBIKaMU Pa3pabOTKH M OOHOBJICHUS
pabouux mporpamm u y4eOHO-
METOINYECKUX KOMILICKCOB, IIJIAHOB
3aHSTHIA, y4eOHBIX KYPCOB, TUCIUILTAH
(Mmoyeii).

BJIAJIEeT:

- TEXHOJIOTHEH MPOSKTUPOBaHMs 00pa3o-
BaTEJIBHOTO IPOIECCa HAa YPOBHE BBIC-
nrero oopazoBaHus,

- METOJHMKAMH M TEXHOJIOTHSIMH IPEIO-
JaBaHUS MW OLICHHWBAHUA yCHeBaeMOCTI/I
oOydJaronmxcs

I1K-2

3HATD:

- COBpEMECHHBIC TCHICHIINU Pa3BUTHS Hay4-
HOTO 3HaHUs B 001acTu (PU3UKU KOHJEHCH-
POBAaHHOTO COCTOSIHHS,

- OCHOBBI METOJHUKH TIPEIOJaBaHus ydeo-
HBIX JUCIUIUTAH (MOyJIei) B BBICIICH KO-
Je B o0macTy (pU3MKK KOHACHCHPOBAHHOTO
COCTOSIHHS,

- CofIepKaHKe, MPUHIKITEI H METO/IbI
orbopa coiepKaHust, MCTOIOB, CPEIICTB
npodecCHOHaIBHOTO 00pa30BaHMU 110
JUCHUTUTHHAM (MOIY/IsIM) B 001aCTH
(bHU3MKKM KOHICHCHPOBAHHOTO COCTOSIHUSI.

3HAaeT.

- COBPEMEHHOE COCTOSIHME O0JIaCTH 3Ha-
HUM, COOTBETCTBYIOUIEN MNPENOJAABAEMbIM
JUCIUTLIMHAM

yMeTh:

- IPOEKTHPOBATh M OCYIIECTBIATH OTOOP
COZICpPKaHMs, METOJIOB, CPEICTB MPOQecCcH-
OHAJIBHOI'O O6pa30BaHI/I5I II0 AUCHHUIIIIMHaAM
(Momynsim) B 00macTé (pU3HKU KOHIAEHCHPO-
BAaHHOT'O COCTOAHUA,

- pa3pabarpiBaTh U OOHOBJISITH paboume

yMeer:

- HCTIOJTH30BaTh OMBIT U Pe3yIbTaThl COO-
CTBCHHBIX HAYYHBIX HMCCJICIOBAHUN IS
dbopMupoBaHUS pohecCHOHATLHOTO
MBIIICHHS] 00y9aeMbIX, B TOM YHCIIE

B TPOLIECCE PYKOBOJCTBA HAyYHO-
WCCIICIOBATEIhCKON JeSITETTHHOCTHIO
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pOrpaMMbl, Y4eOHO-METOAUYCCKUE KOM-
IUIEKCBI, KOHTPOJIbHO-OIEHOYHBIE CPEICTBA
U IpyTie METOHUYECKHE MaTepHabl Mo 00-
pa3oBaTeIbHBIM IIPOTPaMMaM, JIUCIHILIH-
HaMm (MOIysIsiM) B 00JIacTH (PM3MKH KOHICH-
CHPOBAaHHOT'O COCTOSIHHUS,

- UCII0JIb30BaTh COBPEMEHHbBIE
00pa3oBaTebHbIC TEXHOJIOTUH B
npernoaBaHuy AUCIUIUTHH (MOITy/IcH) B
o0acTi (PU3UKU KOHICHCUPOBAHHOTO
COCTOSTHHSI.

CTYJCHTOB,

- aHAJIM3HMPOBATh, CUCTEMATU3UPOBATh M
yCBaMBaTh MEPEIOBOH OIBIT MpeEro/aBa-
HUSL.

- MPOBOJUTH IKCIIEPTH3Y M PELEH3HPO-
BaHMe pabouux mporpamm, YydeOHO-
METOANYECKHX KOMIUICKCOB U MHBIX Me-
TOJMYECKHX MaTCPHAIOB

BJIAJI€Th!

- METOJaMH MPOCKTUPOBAHUS COJICPIKAHHS
oOpa3oBaHus, OTOOpa METOJOB, CPEICTB
po)eCCHOHAIBHOTO 00pa3oBaHuUsI B 00JIa-

BJIAJ€eT:

- HaBbIKaMH cOopa, 00pabOTKH, aHaIM3a
U CHCTeMaTH3aluu HHHOpMaIuy,

- HaBBIKaMHU BBIOOpAa METOJIOB U CPEICTB

CTH (DU3HUKH KOHICHCHUPOBAHHOTO COCTOSI- | pEIICHHS 3a/1a4 MPEIoAaBaHusl.
HUS,

- METOAMKOW MpernoJaBaHusl JAUCIHUIUIAH
(Momyneit) B 0b1acTH (GU3HKH KOHIAEHCHPO-
BAaHHOI'O COCTOSIHHMSI;

- COBPEMEHHBIMU 00pa30BaTeIbHBIMU
TEXHOJIOTUSAMHE B TPETOIaBAaHUHU 110
JUCHUTUTHHAM (MOIY/IsIM) B 001aCTH
(bHU3MKKM KOHICHCHPOBAHHOTO COCTOSIHUSI.

Il. COOEP KAHME U ObBbEM JUCHUIIJIMHBI
€ YKa3aHHeM KOJIU4YeCTBA YaCOB, BblJleJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4arommxcsi
¢ mpenoaasaresieM (M0 BUAaM Y4eOHbBIX 3aHSITHI) M HA CAMOCTOSITEJILHYIO PadoTy

Ounas ¢popMma 00yueHus1

n/n JIOB M TeM JK I3 JIb pao.

HaumenoBanue pase- AyIuTOpPHBIE 3aHATHS Cam.

Bcero

Pa3nen 1. DneMeHTEI
kpuctamiorpadpuu. Ju-
¢dpakuus u uatepdepen- 90 18 36 36
uus B Kpuctauiax. @oHo-
HEL.

Tema 1. ®Dusuueckue
MeXaHU3MbI 00pa30BaHUs
KPUCTAJIOB. DHEPTHUS. 15 3 6 6
Tumel cBsi3el B KpUCTa-
Jax.

Tema 2. OcHOBBI Kpu-
crayutorpaduu. Metos
ONMCAHUA CTPYKTYPBI
KPUCTAJUTMYECKUX pele- 15 3 6 6
TOK. Slyeiika Burnepa-
3eiina. Hanpasnenue B
KPUCTAJUIMYECKOM pereT-




ke. Kpucramiorpaduae-
CKHE TJIOCKOCTH.

Tema 3. Jludpaxuus u
UHTEpEepeHIIHS BOJIH B
KpHCTauiax. Y CJIOBHE
mudpakuuu Bynbda-
bporra.

15

Tema 4. OcHOBHBIE DKC-
MEPUMEHTATbHBIC METOIBI
HabmoieHus: audpakuuu

15

Tema 5. Konebanus pe-
meTkd, GoHoHsl. PazoBas
¥ TPYIIIOBasi CKOPOCTH

15

Tema 6. JlucnepcuoHHbBIE
COOTHOIIIEHUSA. AKyCTHYE-
CKasi ¥ ONTUYECKasi BETBU
Kosie0aHuH.

15

(Dopma om4yemHocmu

3auem ¢ OYyeHKoU —
3 cemecmp

Hmozo 3a 3 cemecmp

90

18

36

36

10.

Pa3nen 2. DnemMeHTHI
TEOpUU TBEPJIOTO TENa.
DIIEKTPUUECKHUE U Mar-
HUTHBIE CBOMCTBA TBEP-
JIBIX Tell.

54

18

18

18

11.

Tema 7. TenaoeMKOCTH
TBEPABIX Tead. Moaenu
Oitnmrelina u Jlebas.

12.

Tema 8. OcHOBEI 30HHOIH
TEOPUH TBEPJIBIX TEIL.
Knaccudukanus TBepapIx
TEJI 110 BEJIMYMHE DJIEK-
TPOIIPOBOJHOCTH.

13.

Tema 9. YpaBHeHue
[Ipenunrepa nis TBEPAO-
ro tena. OAHOAIIEKTPOH-
HOE MPUOIMKCHHE.

14.

Tema 10. DnekTpudeckue
CBOMCTBA TBEPABIX TEI.
DIIEKTPONPOBOAHOCTh ME-
tautoB. CoOCTBEHHAs
IIPOBOJIMMOCTB MTOJIYIIPO-
BOJHUKOB.

15.

Tema 11. [IpoBoAMMOCTH
MPUMECHBIX MTOJIYTIPOBOI-
HUKOB. OU3ndecKue
CBOMCTBa P-Nmepexona.
DddexT Xomna.

16.

Tema 12. CsoiicTBa nu-
3JIEKTPUKOB. DJIEKTPO-
MIPOBOJIHOCTD JUAJICKTPU-




KOB. BinsiHue nosepx-
HOCTHBIX YPOBHEH Ha
AJIEKTPUYECKHE CBOMCTBA
TBEPJBIX TEN.

ax3ameHn — 4 ce-
17. | @opma omyemnocmu

mecmp
18. | Umoeo 3a 4 cemecmp 54 18 18 18
19. | UTOI'O: 144 36 54 54

3aouHas popma o0yueHust
He peanusyemcsi.

1. OHEHOYHBIE MATEPHUAJIBI VIS ITPOBEJEHUSI TEKYIIEA 1
ITPOMEXYTOYHOU ATTECTAIIUU OBYYAIOIIIUXCA 11O JUCHHUIIJIMHE

Texy1iast arrectaiusi IpoBOIUTCS B opMe KOHTPOJIbHOM paboThl, TecTa, pedepara,
TBOPUYECKOTO 3aJjaHusl, Keica u Jp.

TunoBoii BApUAHT KOHTPOJILHOM PadoThI

1. Kakoe 13 IepedyrcaeHHbIX HIDKE BEMIECTB HE OTHOCHTCS K KpHCTAIIaM?
A) crexkino  B) moBapennas conb  B) keneso  I') monubOaen
2. OnpeieMTh MHAEKCHI HAPABICHHS TPSMO, IPOXOIAIICH Yepe3 CIeAyIOIINE Y3JIbl [[11]]]

u [[104].
A)[to] B)fo1] B)fiod 1) [00]
3. OnpenenuTs yrojl MEXy HallpaBJICHUSIMU [10d u [Olq
A) 60° B)30° B)90° T)45°
4. CKOJIbKO aTOMOB MPUXOAUTCS HA IPUMUTUBHYIO KYOUYECKYIO AJIIEMEHTAPHYIO STUEHKY ?
A)l Bb)2 B)4 I)14
5. KakoBbI HHIEKCHI TUIOCKOCTH U300paKeHHOM Ha pUCYyHKE?
4 A) (001 B) 51‘10) B) (111) 1) (000)
; 6. Menp kpuctamnusyetcs B OLIK pemetke. Ee mmoTHOCTB 8930kr/M°.
% Atomuast Macca 63,51/Mos1b. OnpeneanTh NepHo dJIeMEHTaPHOK
A) 0.288um bB) 0.361um B) 34mxm I') 12.3um
7. Kakue u3 HuKenepeuncaeHHbIX 1e(eKTOB SIBISIIOTCS TUHEHHBIMU ?
A) Bakancuu b)) rpanuiel 3eper B) aromsl npumecn  [') mucnokanmun
8. M3BecTHO, YTO MOHOKPHUCTAJUIBI KPEMHHUS UMEIOT PA3IMYHOE YIEIbHOE COIPOTUBIICHUE B
pa3HbIX HanpaBieHUsX. YeM 00yCIOBIEHO JaHHOE SIBJICHUE.
A) aHu30TpOIMEH KpUCTAUIOB KpeMHMsT  b) Hanmuuuem B kpemHuu gedekroB  B) Ttem, uro
KPEMHHI UMEET MPOCTYI0 KyOUYECKYIO JIEMEHTApHYIO siueiiky ') HeT mpaBHIBHOTO OTBETA
9. Ompenenutb 3HaueHue Temmeparypbl Jlebas, ecin MoJsipHas TEIUIOEMKOCTh KpHCTaia

npu Temreparype 6 K pasua 0,42 I/ (Mo [K).
A)10 Bb)20 B)100 T)700

staeiikn. ([Tocrostauas Asoraapo 610° moms™)

¥ -




10. CornacHo Teopuu TEIIIOEMKOCTH DUHIITEHA MOJISIPHAS TETNIOEMKOCTh C YMEHbIIICHUEM
TEeMIIepaTypbl B 00JaCTH HU3KUX TEMIEPATYP

A) yMmeHbIIaeTcs mo KyonueckoMmy 3akoHy — b) ocraercs moctosiHHOM M paBHOH 3R

B) ymenbIaercs 1o skcroHeHTe ') yMEHBIIAETCs 110 IHHEHHOMY 3aKOHY

11. Xapakrepuctuueckas temreparypa Jlebas mist xnopuaa kanus 230K, a mis xnopuaa
Hatpus 280K. Bo ckonbko pa3 yaenbHas TEIIOEMKOCTh XJIOpHAa Kaiusl O0JIbIe yaAeTbHON
TEIUIOEMKOCTH XJIOpUa HaTPHsI

A)0,22 B)05 B)1 I)1l4

12.1Ipu yBenuueHUU CPETHEH JUTMHBI CBOOOTHOTO MPOoOera TErIoNpPOBOIHOCTh

A) ymenbiaercsi b)) He usmensiercst  B) yBenwuuBaercs  I') u3mensiercs mo 3akony 1/A
13. O6wveMm MeTamia yBenuuuiau B 4 pasza. Kak npu s3Tom uzmenutcs sHeprus Gepmu?

A) Bospacter B 4pa3za  b) ymenwiutcs B 4paza  B) yBenuuwnrcs B 16pa3  I') He uzme-
HUTCS

14.Yemy paBHA BEpOATHOCTh TOTO, YTO B COCTOSIHUU C SHEPTHEH, paBHOU 3HEeprun depmu,
OyJeT HaXOUThCSI CBOOOTHBIN AIIEKTPOH?

A)1/4 B)1/2 B)3/4 1)1

15.K nonynpoBOJHUKAM OTHOCSIT BELIECTBA, Y KOTOPBIX

A) BaJieHTHAas 30Ha 3aII0JJHCHA HE TIOJHOCThIO  bB) BaJleHTHAst 30Ha MEPEKPBIBACTCS ¢ 30HON
NPOBOJUMOCTH  B) MOJHOCTBIO 3aM0JIHEHHAS BAJICHTHASI 30HA OT/IEJICHA OT CJICIYFOIICH
MOJTHOCTHIO CBOOOIHOM HMIMPOKOM 3ampelieHHor 30H0i ') OJIHOCTBIO 3aroIHEHHAS Ba-
JIEHTHAs 30Ha OT/IeJICHA OT CJICAYIOIICH MOJIHOCThIO CBOOOTHOM y3KOM 3anpenieHHON 30HOM
16. KakoBa BepOsITHOCTH 3aIlOJIHEHUSI SJIEKTPOHAMU IYHEPTreTUUYECKUX YPOBHEH pacronokKeH-
HbIX Ha 0,023B Huke yposusa ®epmu, eciiu E. = 3,125B, npu temnepatype 27 °C.
A)0,16 b)0,32 B)0,48 T)0,68

17. Ilonarasi, 4To Ha KaXIblil aTOM MEIU MPHUXOAUTCS MO OJHOMY 3JIEKTPOHY ONpPEACTUTDH
sHepruto depmu npu abCONIOTHOM HyJIe
A)75B bB)83B B)93B T)103B
18. Onpenenure MOTEHIMANT BBIXOJA SJICKTPOHOB W3 BOJb(pama, €Clid IpU TeMIiepaType
3-10' K cpemnss KMHETHYECKAs SHEPIHs 3JIEKTPOHOB KJIACCHUYECKOTO 3JIEKTPOHHOTO TIa3a
paBHa paboTe BBIXOJIa U3 METaJlIa.

A)0,26 5)0,82 B)45 TI)39

19.B noHopHbIX 1/ ypoBeHb DEpMU JICIKUT

A) 0K0JIO «ITHA» 30HBI POBOJAMMOCTH  bB) mocepenuHe 3anpenieHHo 30861 B) okoito
«IIOTOJIKA>» BAJICHTHOM 30HBI  [') COBMAACT C MOCIICAHUM 3aHSATHIM 3JICKTPOHAMHU YPOBHEM
20. BeIp0okI€HHOCTH TIOTYTIPOBOIHUKOB:

A) 3aroJTHEHBI BCE IEKTPOHHBIC COCTOSHUS HA JIHE 30HBI TPOBOJIUMOCTH JJOHOPHOTO TI/TI

b) yMeHbIaeTcs mmprHa 3anpenieHHON 30Hbl  B) yMEHBIIIaeTCsl BEPOSTHOCTh 3apOKICHHUS
napsbl 3JCKTPOH-IbIPKa  [') HET 3aHSTHIX IEKTPOHHBIX COCTOSIHUI BOJM3U BEpXHEH IpaHu-
16l AKI[ETITOPHOTO T1/TI

21. Y enpHOE CONPOTUBIICHUE M MMOCTOSTHHASE X0JUTa T/ ¢ ABIPOYHOM MTPOBOIUMOCTHIO PABHBI
0,030M-Mm u 3-10° MK OmnpenenuTe MOIBWKHOCTh HOCUTENIEH 3apsia
A) 0,08 b)0,06 B)0,04 T)0,03

22. B HexoTopoM Ii/T1 TIOABMIKHOCTH HOCHTENEH 3apsiia ominyaroTcs B 3 pa3a. Haiitu otHO-

[IIEHUE KOHIICHTPAIIUNA JBIPOK U AJIEKTPOHOB, eciin 3¢ dekT Xoiuta He HaOIr01aeTcs.
A)9 B)3 B)0,33 I1)0,11



23. OnpenenuTe JUIMHY BOJHBI M3TY4YEHUS COOTBETCTBYIONIYIO KPacHOW TrpaHUIIE, €CIIU IH-
pHUHa 3anpenieHHon 30161 1,73B.
A)1lmkm  B)2mxkm  B) 2,7mkm ') 300uM
Ly 24.Ha BAX nuona HadalbHOMY y4acTKy 3alparole-
rO HaIlpaBJEHUS! COOTBETCTBYET
A)l B2 B)3 D4
‘ 25. JIns heppoMarHeTHKOB MarHUTHAs BOCTIPUAMYH-

BOCTH
. A) X < 1,orpuniatensHa  bB) X <1, mosoxxuTenbHa
0 U B) X >>1,otpunarensia I') X >>1, monokuTeabHa
3 26.K ¢geppomarueTukam He OTHOCSTCS:

A) xenezo b)meny B) amumomununit ') Hukenb
27. B KakoMm cily4ae HEBO3MOKEH TEepPeXoj] AIEKTPOHA
U3 JIOHOPHOM 30HBI B 30HY MPOBOJUMOCTH B JOHOPHOM
HOJIyIPOBOJHUKE HpH HornomeHnn ¢orona (Ey —
SHEPrHUs 3alPelICHHON 30HbI, E; — 3HEprHsi TOHOPHOTO YPOBHS, V —4acToTa ()OTOHA)
A)hv>E; B)hv<E; B)E;>hv>E; TI)hv<E

28. B TpexypoBHEBOM Ja3epe Mepexo, COMPOBOXKIAIOITHIACS

3 U3JIy4YEHUEM
1’ 2' \\ A)l B)2 B)3 I)4
4 29. Tlponecc BbIIENCHUS WU TOTJOMICHUS TerUia MpH Tpo-
\l/ ! XOXKJICHUH AJIEKTPUYECKOr0 TOKA Yepe3 KOHTAKT JIBYX pa3HO-

POJIHBIX NMMPOBOIHUKOB HA3bIBACTCS IPHEeKTOM

A) 3ecoexa B) Tomcona B)Ileapthe I') ®Papanes
30.2ddexT MeiicHepa B CBepXIIPOBOIHUKAX :

A) mosiHOE BBITECHEHHE MArHUTHOTO TOJIs U3 MaTepHralia MpH MePEeXo/ie B CBEPXIIPOBO/ISIIEE
coctosiHie  B) moJsiHOE BBITECHEHHE DIICKTPHYCCKOTO MOl U3 MaTepHraia IMpH repexo/ic B
CBEPXIIPOBOJISIIEE COCTOSIHUE — B) MOJTHOE BBITECHEHUE TPAaBUTAIIMOOHOTO TOJIS U3 MaTepH-
aJia TPy MepPexo/ie B CBEPXIPOBOIAIIEE COCTOSIHHE  I') MOTHOE BHITECHEHHE MarHUTHOTO
OJISl U3 MaTepHralia P BBIXOE U3 CBEPXIPOBOISIIETO COCTOSHHS

Bomnpocs! Kk 3a4eTy ¢ OLIEHKOH
( 3 cemecTp, ouHasi popma o0yUeHHsI)

1. DnekTpoHHAasI CTPYKTypa aTOMOB. XMMHUYECKasl CBA3b U BaJEHTHOCTh. THUIBI CUII CBSI3U
B KOHJCHCUPOBAaHHOM COCTOSIHUM. BaH-JI€P-BaallbCOBA CBSI3b, HOHHAS CBS3b, KOBAJCHTHAS
CBSI3b, METAJUIMYECKAS CBSI3b.

2. Xumu4deckasi CBs3b W OmvmkHUN mopsimok. CTpyKTypa BeleCcTBa ¢ HEHANPaBICHHBIM
B3aUMOJEHCTBUEM. [IpuMepbl KPUCTAUIMYECKUX CTPYKTYp, OTBEYAIOIIMX IIJIOTHBIM YyIla-
KOBKaM ImmapoB. mpocras kyomdeckas, OLIK, I'LIK, I'TTY, crpykrypa tuma CSCI, tuna
NaCl, crpykrypa tuna neposckura CaTiO3.



3. OcHOBHBIE CBOWCTBA KOBaJIGHTHOU CBsi3u. CTPyKTypa BEIIECTB C KOBAJICHTHBIMH CBS-
3ssMu. CTpyKTypa BeleCTB TUMA celieHa. [ mOpuamn3anus aToMHbIX opOuTaneil B MOJIEeKy-
nax u kpuctaiiax. CTpykTypa TUIa aaMasa u rpadura.

4. Kpucramueckre u amopdHble TBepble Tena. TpaHCIsIMOHHas HHBAPUAHTHOCTh. ba-
3UC M KPUCTAUIMYECKAS CTPYKTypa. DiIeMeHTapHas sueiika. Suelika Burnepa — 3eittua.
Pemerka bpae. O0o3HaueHuUs1 y3JI0B, HaMpaBiIECHUNH U TUIOCKOCTE B Kpuctamie. Oopart-
Has penieTka, ee cBoicTBa. 3oHa bpuiuitosHa.

5. DIeMEeHThl CUMMETPUHU KPHUCTAIJIOB: MMOBOPOTHI, OTPAKEHUS, UHBEPCHSI, UTHBEPCUOHHbIE
MOBOPOTHI, Tparcisiiuu. Oneparyn (MpeoOpa3oBaHus) CHMMETPHUH.

6. DiemMeHThl TEOpUU TPYMI, TPYNIBl CHMMETPUU. B03MOXKHBIC TIOPSIKH MOBOPOTHBIX
ocelt B kpuctaie. [IpocTpaHCTBEHHBIE U TOYEUHBIE TPYIITBI (KPUCTALUTUIECKHAE KITACCHI).
Knaccudukanus pemertok bpase.

7. Toueunsie nedekTol, ux odpazoBanue u AuQQy3us. Bakancuu u Mexy3enbHbIe aTOMBI.
Hedextor Openkens u llloTTku.

8. Jluneitnbie nedextol. KpaeBbie 1 BUHTOBBIE qucCiIOKalMU. Poib nucinokanuii B M1acTu-
YecKou eopmariumu.

9. Pacnipoctpanenue BOJIH B kpuctayiax. Judpakuus peHTI€HOBCKUX JTyueld, HEHTPOHOB
U JIEKTPOHOB B KpUCTaJlIe. YIIPYroe U HEyNnpyroe paccessniue, X 0COOEHHOCTH.

10. bparrosckue otpakeHusi. ATOMHBIM U CTPYKTYpHBINA (hakTopsl. Judpakius B amopd-
HBIX BEIIECTBAX.

11. KoneOanusi KpUCTAJUIMYECKON pEIIeTKH. YpaBHEHMs OBUXKEHHUS atoMmoB. [Ipocras u
CJIOKHAsl OAHOMEPHBIE LENOYKH aTOMOB. 3aKOH JUCIIEPCUU YIIPYTUX BOJH. AKYCTUUECKHE
Y ONITHYECKHUE KOIeOaHUs.

12. KBantoBanue konebanuii. QoHOHBI. DIEKTPOH-(POHOHHOE B3aUMO/ICIICTBHE.

13. TemnoeMKOCTh TBEPABIX Tel. PerierodyHasl TEMmIO0eMKOCTh. DIEKTPOHHAsA TEIUIOEM-
KOCTb. TemneparypHasi 3aBUCHMOCTb PELIETOYHOU U ANEKTPOHHOU TEINIOEMKOCTH.

14. Knaccuueckasi TeOpHs TEINIOEMKOCTU. 3aKOH PaBHOMEPHOIO paclpeiesieHUs] SHEPruu
0 CTENEHsIM CBOOO/IbI B KiIaccuueckoi pusnke. ['paHuIIbl CIIpaBeUIMBOCTH KIIACCUUECKOM
TEOPUHU.

15. KBaHToBas Teopus TEIIOEMKOCTH 1o DitHimTelny u [lebato. [IpeaenpHbie ciaydan Bbl-
COKHMX M HM3KHX TemrepaTyp. Temneparypa JleOasi.

16. TenoBoe pacuupenue TBepAbIx Ted. Ero gusnueckoe npoucxoxaeHue. AHrapMOHU-
YecKue KoJaeOaHusl.

17. TennonpoBOJHOCTh pPEUIETOYHAs M AJIEKTpOHHasA. 3akoH Buaemana — ®panua s
ANIEKTPOHHOM TEIIOEMKOCTH U TEIJIONPOBOAHOCTH.

Bomnpocs! Kk 3k3amMeny
(4 cemecTp, ouHasi popma o0yueHHs)

1. DnexTpoHHbIE CBOMCTBA TBEP/BIX TEJ: OCHOBHBIE AKCIIEpUMEHTaNbHbIE (pakThl. [IpoBo-
auMocTh, 3¢ dekt Xomna, TepmMoIC, HoTOmpoBOAMMOCTb, ONTUYECKOE IOTJIONICHUE.
Tpyanoctu oO0bsicHeHUs ATUX (PAKTOB HA OCHOBE Kilaccuueckon Teopuu pye.



2. OcHOBHBIE MPUOIMKEHUSI 30HHOW Teopuu. ['pannunbie ycnoBus bopuna — Kapmana.
Teopema bioxa. binoxosckue pynkunu. KBazunmmynsc. 30Hb1 bpumitosna. DHepreTuue-
CKHE 30HBI.

3. bparroBckoe oOTpakeHUE HIIEKTPOHOB IpU JBWKEHUM MO Kpuctamty. Ilomocarsiit
CIIEKTp DHEPTUMU.

4. ITpubnukeHue CUIbHOCBSI3aHHBIX AJIEKTPOHOB. CBA3b LIMPUHBI Pa3peLIEHHONW 30HBI €
NEPEKPBITUEM BOJHOBBIX (DYHKLHN aTOMOB. 3aKOH aucnepcuu. TeH3op oOpaTHbIX 3 dek-
THUBHBIX Macc.

5. [Ipubnmxenre NoYTH CBOOOIHBIX AJIEKTPOHOB. BparroBckue oTpakeHus 3EKTPOHOB.

6. 3anosHEeHNE SHEPreTHUECKUX 30H AekTpoHamu. [loBepxnocts @epmu. [lnoTHOCTH CO-
CTOSTHUNA. MeTajuibl, IUJIEKTPUKH U NTOJTyIPOBOAHUKH. [TomymeTaisl.

7. HamMarHm4eHHOCTh U BOCIIPUMMYUBOCTD. JlMaMarHeTHKky, napaMarHeTUKu u ¢peppomar-
Hetukd. 3akoHsl Kropu u Kropu — Belicca. [TapamMarseTusm u 1uaMarHeTusM 3J1€KTPOHOB
IIPOBOJMMOCTH.

8. IIpupona dpeppomarnerusma. da3oBblil nepexoq B peppoMarHuTHoe cocTosiHue. Ponb
oOMeHHoro B3aumojercTBus. Touka Kropu 1 BOCIpUMMUYKUBOCTh (PEPPOMATHETHKA.

9. deppomarnuTHbie OoMeHbI. [IpudnHbl osiBNIeHUs JoMeHOB. JlomeHHbIe Tpanulsl (bio-
xa, Heens).

10. AatTudeppomarneruxku. MaruutHas crpykrypa. Touka Heens. BocnpunMmuuBocts an-
tueppomarueTukoB. depprumarHeTuku. MaruuTHas CTpyKTypa (peppuMarHeTUKOB.

11. CrnHOBBIE BOJIHBI, MATHOHEL.

12. JIBiw>xeHne MarHUTHOTO MOMEHTAa B MOCTOSTHHOM M MEPEMEHHOM MAarHUTHBIX MOJISX.
DNEeKTPOHHBINA MapaMarHUTHBIA PE30HAHC. S epHBI MarHUTHBIA PE30HAHC.

13. KommiekcHast [uasieKTpudeckas MPOHUIIAeMOCTh U ONTHYECKHE MocTosiHHbIE. Koad-
¢bunuenTs! nornomienus u orpaxenus. Cootnomenust Kpamepca—Kponura.

14. TlornomieHus: CBETa B MOIYNPOBOJHUKAX (MEXK30HHOE, IPUMECHOE TOTIIONIEHHE, TT0-
TJIOIIeHUEe CBOOOTHBIMH HOCUTEISIMH, pemieTkor). OnpeeneHrne OCHOBHBIX XapaKTepH-
CTHK ITOJIYIIPOBOJIHUKA U3 ONTHYECKUX UCCIIEIOBAaHUM.

15. Maraurtoontudeckue 3pdextsl (3¢ dexrs Dapanes, Poxta u Keppa).

16. [IpoHUKHOBEHHE BHICOKOYACTOTHOTO MOJIsI B IPOBOAHUK. HOpManbHBIM 1 aHOMAaJIbHBIH
ckuH-3¢dexThl. Tommmua CKuH-C04.

17. CeepxnpoBogumocts. Kputnueckas temmneparypa. BricokoTemmepaTypHbIE CBEpX-
npoBOoAHUKH. DPdext MeiicHepa. Kpurnueckoe rnosie u KpuTUUECKUNA TOK.

18. CBepXmpoOBOJHUKY MEPBOTO M BTOPOTo poa. Mx maruuTHbIe cBOicTBa. Buxpu AOpu-
KocoBa. ['myOrHa MpOHWKHOBEHHUSI MArHUTHOTO MOJIsI B 00pasell.

19.9ddext JIxxo3edcona.

20. KynepoBckoe criapuBanue. J[JinHa KOT€PEHTHOCTH. DHEPreTUYecKas ielb.

|V. HEPEUEHbB OBSI3ATEJIBHOM U IOMOJTHUTEJBHOMN JIUTEPATYPHI
1. dusuka TBepaOro Teaa : yuebnoe nmocooue / A.A. Kopuunosud, B.1. O3n00uxuH, U.U.
Cyxanos, B.H. XonsiBko. - HoBocubupck : HI'TY, 2012. - 71c. - ISBN 978-5-7782-2160-
4; To xe [DnexTponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=2289¢Rara oopamenus 01.09.2020.)
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2. ®omuH, J[.B. DxciepumeHTabHBIE METOABI (PU3UKH TBEPAOTO Telna : yueOHoe mocodue
| 1.B. ®omuH. - Mocksa ; bepaun : Tupekr-Meaua, 2014. - 18&. : ., cxem., Tadi. -
bubauorp. B kH. - ISBN 978-5-4475-2829-4T,0 e [Dnexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259074ara oopamenus 01.09.2020.)
3.T'yproB, B.A. ®u3nka TBep0r0 TENA ISl HHKSHEPOB | yueOHOe mocooue /

B.A. I'yptog, P.H. Ocaynenko ; Hayu. pea. JI.A. Anemuna. - 2- u3f., UCHp. U JI01. -
Mockaa : Texnochepa, 2012. - 56Q@. - (Mup dbusvku u Texauku). - ISBN 978-5-94836-
327-1;To xe [OnekrponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=23346kra oopamenus 01.09.2020.)

V.IIEPEUEHb PECYPCOB HH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «<MUHTEPHET», HEOBXOINMbIX

I OCBOEHUA U CIIUTIJINHBI

Ne Ccbliika Ha
. HaumeHnoBaHue pa3pad0TKHu B dj1eK-
1011 UHGpopMaALMOHHBIH N JocTynmHocTh
TPOHHOI popme
pecypce
Poccuiickoe odpasoBanme. Penepann-
HbI mopraJja. Bkioyaer
CCBUJIKM Ha TMOpTajbl M CalThl 00pa3oBa-
1. http://edu.ru/ TEJILHBIX €XKJIEHUI, TOCYIAPCTBEHHBIE N
YAPEHI YA p CBOOOIHBIN TOCTYTT
oOpa3oBaTeNnbHbIE CTaHIAPTHI; HOpMa-
TUBHbIE JJOKYMEHTBI; KaTalor 3KCKYpCHii
¥ 00YYaIoUINX IPOTPaAMM.
obunManbHbI calT MuHHCTEpCTBa 00-
http://www.profile- aQ30BaHUST W  HAYKH; HOPMATHBHO- .
P P p K p CBoboaHbIi JocTym
2. edu.ru PaBOBOE U HAay4YHO-METOIMYECKOE CO-
POBOXKIEHUE MPODUITHHOTO 00yUeHUS
VI. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N UTHOOPMAININMOHHBIE CITPABOYHBIE CUCTEMbI
Perucrpanus uepes modoi
YHUBEPCUTETCKUNA KOMITb-
10TEp.
DNeKTPOHHO-ONOIMOTeUHAS P .
B naneneimeM npemno-
. . cucrema (IBC)
1. | http://www.biblioclub.ru CTaBJISIETCS HEOTPAHUYECH-
YHuBepcuteTrckas 6uOIMoTeKa OH- . .
A HBI UHIUBUAYATbHBIN
JOCTy U3 JII000# TOUKH, B
KOTOPOW UMEETCS TOCTYTI
K cetu MIHTEpHET
Poccutickuit mHbDOpMAITMOHHBIN TTOP-
2. | www.elibrary.ru TaJ B 00JIaCTH HAyKH, TEXHOJIOTHH, CBoboaHbIit JocTym
MEIMIMHBI 1 00pa3oBaHus

VII. JUOEA3NOHHOE U CBOBO/IHO PACITPOCTPAHSAEMOE

ITPOI'PAMMHOE OBECIIEHEHHUE
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[Ipu peanuzanuu yuyeOHON TUCIUIUIMHBI MPUMEHSETCS CIEAYIOIIee JTUIECH3MOHHOEe
1 CBOOOIHO pacIpOCTpaHsIeMOe MporpaMMHOe obecrieueHue:

- Microsoft Windows;

- Microsoft Office;

- LibreOfficen np.

VIII. OBOPYAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYUEHMUSI,
HEOBXOJIUMBIE JJIs1 OCYIECTBJIEHUSA OBPA3OBATEJIBHOI'O
MPOLECCA IO AMCIUIIJIMHE

Y4eOHbIe 3aHITHS MTPOBOAATCS B ayIUTOPUSAX, YKOMIUIEKTOBAHHBIX CICIIHATA3APO-
BaHHOU MeOeIbIo, B TOM YHCJIe CTAIIMOHAPHBIMH WIJIH TIEPEHOCHBIMU TEXHUYECKUMU CPEJI-
cTBaMH 00y4deHHs (MPOEKTOP, IKpaH, KOMITBIOTEP/HOYTOYK).

CamocTosiTenbHast padoTa MPOBOJUTCS B KaOWHETaX, OCHAIICHHBIX KOMITBIOTCPHOM
TEXHUKOW ¢ BO3MOKHOCTBIO MOJKIIIOUCHUS K ceTh «HTepHeT» 1 o0ecredeHneM JI0CTyIa
B QJICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIIEHYIO Cpely YHUBEPCHTETA.
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