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1. HEJIM U 3AJIAYU OCBOEHUSA ANUCHUIIJINHbI
1.1. Heasimu ocBoeHHMs] JUCUMILIMHBI «DPHU3MKA PeaybHOr0 KPHUCTAIA» SBISIIOTCS:
($hOpMHUPOBaHHE Yy CTYIEHTOB TEOPETHUECKUX 3HAHWUU B 001acTU (PU3UKU HUICATBHBIX M peaTbHBIX
KpUCTAJUIOB, (OPMHUPOBAHHWE 3HAHWM, CBS3aHHBIX C METOJAMU HCCIEAOBAHUN CTPYKTYphl H
nedeKToo0pa3oBaHUs PeabHBIX KPUCTAIIIOB.

1.2. 3agauyn ocBOEHHUS AUCHHUILIUHBI

- HW3yY4eHHUE OCHOB CHMMETPHHM KPHCTa/Ula, OCHOBHBIX ITOHSATHI
pEeaIbHOTO KPUCTAILIA,

- M3y4eHHEC B3aMMOCBS3H (U3HYCCKUX CBOWCTB KPHCTAUIOB C OCOOCHHOCTSIMH MX

CTPYKTYPBI

N 3aKOHOB (1)I/ISI/IKI/I

2. MECTO JJUCUMILIAHBI (MOAYJIST) B CTPYKTYPE OIIOI

2.1. VYueoHas aucuumInHa «®U3MKa PeaJbHOr0 KPHCTALIA» OTHOCHTCS K
JAACUMIUIMHAM YacTH y4eOHOro IUiaHa, (GOpPMHUpPYeMOW y4YaCTHHKAMH 0Opa30BaTeIIbHBIX
orHoruenwui, (b1.B.08) u ocBauBaercs B 8 cemectpe.

2.2. Ina u3yveHUusl JAHHOH y4eOHOH JMCHUILIMHBI HeOOXOAUMBI cielyolye 3HAHUs,
YMeHHsI, HaBbIKHM, (opMHpyeMble MpeJIIeCTBYIOIIUMH  y4eOHBIMH JAUCHUIUIMHAMHU
(Mopyssimu): oOmmas ¢pusuka, BBenenue B DKC.

3HaHUs: OCHOBHBIE TOHATHUS U 3aKOHBI (PU3UKU KOHJIEHCUPOBAHHOT'O COCTOSIHHUS.

YMeHus: IpUMEHEHNE 3aKOHOB (PM3UKH K PELICHUIO 33/1a4.

HaBbiku: mpoBeieHue U aHAIU3 PE3yJIbTaTOB (PU3NYECKOTO SKCIIEPUMEHTA.

2.3. Ilocaenywuue yyeOHble JUCHUILUINHBI (MOAYJIM) U (MJIM) MPAKTHKHU, 1JI KOTOPbIX
HeO0X0AUMBbI 3HAHMS, YMEHHUsI, HABbIKHM, (popMupyeMble NaHHON Y4yeOHOM JAUCIHUNJIHHOM
(Mmoayaem): ¢u3MKa KOHIEHCUPOBAHHOTO COCTOSIHMSI, TEPMOIMHAMHKA, CTaTUCTHYECKas (u3uKa,
¢u3nueckas KUHETUKA; aaepHas (pu3uka TBEPIOro Tena.

3. IIIAHUPYEMBIE PE3YJIbTATbBI OBYYEHUS 1O JUCHUIIJIMHE

[Tponiecc oCBOEHUS NUCLMILIMHBI HAalpaBlIeH Ha (OPMHUPOBAHUE IEMEHTOB CIENYHOIIEH
komnereHun B cootBerctBur ¢ ®I'OC BO u OITOII BO mno fanHOMY HanpaBlIeHHUIO MOATOTOBKH /
CIELUAIBHOCTU:

npogheccuonanbHou.

[1K-5: CriocoOHOCTh MpUMEHATh MpOodhecCHOHANbHbBIE 3HAHUSI U YMEHUS, MOJIyY€HHbIE MpU
OCBOCHMHU NPOPHIBHBIX (PU3MUECKUX AUCLIUTUINH

Tab6uamnna 1 — JlekoMno3unusi pe3yJbTaToB 00y4eHHs

Kox [Inanupyemsbie pe3yabTaThl 00Y4YeHHUs IO AUCUUILUIMHE
Hssﬁrjifl?;;e 3uatsb (1) Ymets (2) Bnazets (3)

TIK-5: Crnoco6nocts | UIIK-5.1 3Hatp | UIIK-5.2 ymets | UIIK-5.3 BJIAJIETh
NPUMEHATH byHaaMeHTaIbHbIE NPUMEHATH Ha NpakTUKe | QyHIaMEeHTaJbHBIMH
npodeccuoHaNbHBIE MOHSATHS, 3aKOHBI M | MPOQeCCHOHANBHBIC TIOHSATHSIMU W 3aKOHAMHU,
3HaHUSI W YMCHUs, | TEOPUH,  TIOJNYYCHHBIC | 3HAHUS W yMEHWUsI, | TIOJTYYCHHBIMU npu
MOJTy4eHHBIE npu | Ipu OCBOCHUH | MOJyYECHHBIE IPU | OCBOCHUH MNPOPHIBHBIX
OCBOCHHH NPO(UIBHBIX | MPOPHIBHBIX OCBOCHHU MNPOGUIBHBIX | GU3NYECKUX AUCHUILIIH
(bU3NYECKUX JUCIUILIMH | GU3UYECKUX JUCIUIUINH | GU3HYECKUX JUCIUTLTHH

I'0e ¢ naumenoganuu unouxamopa: M — noxaszamenv unouxamopa, YK — ko0 muna xomnemenyuu, nepeoe
YUCN0 — KOO KOMHemeHyuu, emopoe YUucio — K00 euoa unouxamopa (I — unouxamop «3namvy», 2 — uHOUKaAmop
«Ymemovy, 3 —unouxamop «Brademvy); mpemoe uucio — Hymepayus, uHOUKamopa eHympu euoaj
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4. CTPYKTYPA M COAEPKAHME JUCIUATIIAHBI (MOYJIST)

O0BEM AMCHMILIMHBI COCTaBIsAET 2 3a4€THBIC equHuIbl (72 daca), B ToM umciae 33 yaca,
BBIJICJICHHBIX HAa KOHTAKTHYIO pPabOTy oOydarommxcs ¢ mpernogaBareineM (u3 Hux 11 gacoB —
JICKIMK, 22 4Yaca — NPaKTUYECKHUE, CEMUHAPCKHUE 3aHATHSA) ¥ 39 YacoB — HA CAMOCTOSITCIBHYIO

paboTy oOyJaronIuxcs.
Taouuna 2 — CTpykTypa u cojepkaHue TMCUUIJINHBI (MO1YJIs1)
KonraktHas Canocrt. dopma TeKyIIero
= pabota paBora KOHTPOJIS
3 (B yacax) yCIIEBaeMOCTH,
TeMa IUCHUIIIIMHBI g
5 dbopma
© J 113 JIP KP Cp IIPOMEKYTOUHON
aTTeCTaIluu
Tema 1. Uneansueie u 7 1 2 5 KouTtp. pabora
peasbHbIe KPUCTAILIbI
Tema 2. Toueunsie neeKThbI B
kpucTauiax. I[IpumecHbie 7 2 4 6 | Kontp. pabora
LICHTPBI
Tema 3. Tuddysus u
camoauddy3us B TBEPABIX 7 1 3 5 | Kontp. padora
Tenax
Tema 4. Teepapie pacTBOPHI. 7 2 3 6 Kownrp. pabora
JunarpaMMbl COCTOSIHUI
Tema 5. Jucnokamum.
[IpOYHOCTH U IIACTHYHOCTD 7 2 3 6 | Kontp. pabora
KPHUCTAIUIOB
Tema 6. Kpucramumsanus. Poct
KpucTaioB. @a3oBbie 7 2 4 6 Kowntp. pabota
MPEBPAIIEHHS B TBEPIOM
COCTOSIHHH
Tema 7. AMopbHbBIE COCTOSIHUS. 7 1 3 5 Kownrp. pabora
JKukue kpucramibl
Hroro 11 22 39 JK3aMeH

Hpumeuanue: JI — nexyus;, 13 — npaxmuyeckoe 3ausmue, cemunap, JIP — nabopamopuas paboma; KP —
xypcosas paboma;, CP — camocmosmenvhas paboma.

Tabmmma 3 - Marpuna cooTHeceHHsi TeM Y4YeOHOM JUCHMIUIMHBI M (GOpPMHPYeEMBbIX
KOMIIeTeHIHi
Tema Kor-Bo Ko xommereHmmn OO01ee
KOJINYECTBO
NUCHUILINHEI JacoB TIK-5 "
KOMIIETECHIN I
Tema 1. ineanvHble U peaibHbIe 8 + 1
KPHUCTAILIBI
Tema 2. Toueunsie ne(eKTHI B 12 + 1
KpucTasuax. [IpuMecHbIe IEeHTPBI
Tema 3. Muddysus u 9 + 1
caMoau(hy3us B TBEPABIX TeJax
Tema 4. Teepasie pacTBOPHI. 11 + 1
JwnarpaMMsl COCTOSTHUI
Tema 5. qucnokanuu. 11 + 1
[IpoyHOCTH M TIIACTUYHOCTH
KPHUCTAJIIOB




Kon kommerenmmm O6mee
Tema Koi-Bo A a Hl
KOJINYECTBO
MUCLUIITUHEI JacoB TIK-5 "
KOMIIETCHIMH
Tema 6. Kpucrammsanus. Poct 12 + 1
Kpucrauios. @a3zoBbie
NpPEBPAICHUS B TBEPIOM
COCTOSIHUH
Tema 7. AMopdHbIE COCTOSHMS. 9 + 1
JKuakue KpucTauibl
Hroro 72 1

Kpartkoe conep:xanue Kax10i TeMbl JMCUUILIUHBI (MO1YJIs1)

Tema 1. HaeajbHble M peajibHble KpHCTALIbL. KoHdeHcuposanHble cucmembl.
Hoeanvhvle u peanvrble Kpucmaiiol.

Tema 2. Toueunble nedexkThl B KpucTauiax. [lpumecHble UeHTPBL. /[ledhekmuvl no
@penxenio. /legpexmor no LLllommxu. Konyenmpayus moueunvix oegpexmos. Llenmpul okpacku.

Tema 3. Auddy3usa u camoauddys3us B TBepabIX Tenax. /Juggysusa sa cuem osudicenus
MedHcooy3envublx amomos. JJupgyzua 3a cuem osudicenull eaxaucui. llepemewenue uacmuy Ha
bonvuue paccmosinust. Maxkpockonuueckas oughghysusi.

Tema 4. TBepable pacTBopbl. JlnarpaMmMsel cocTOsIHUI. 7gepovie pacmeopuvl. Pazosvie
ouazpammul.  Daszoevle  Oouazpammul  Iemekmuueckoeo  muna. Dasoeas  Juazpamma
nepumeKmu4ecko2o muna. 30HHas niasKa.

Tema 5. [Auciaoxkauuu. IIpoyHOCTH M IUIACTHYHOCTH KPHUCTANIOB. /ucroxkayuu.
Teopemuueckas u mexnuueckas npounocme. Pacuem meopemuyeckoii npoyHocmu Kpucmaniios.

Tema 6. Kpucramnmszanus. Poct kpucramios. ®a3oBble NpeBpallleHHs B TBepAOM
coctosiHuu. Kpucmannusayus eewecmea. Llenmpor kpucmannuzayuu. Ilonyuenue uckyccmeennvix
Kkpucmannos. Tepmoounamuxa ¢hpaszosvix npespawenuii. Kpueas niasnenus (Kpucmaniuzayuu).
Ypasnuenue Knaneupona-Knayszuyca.

Tema 7. Amop¢ubie cocrosinus. Kuakue KpucTtauibl. Amopguvle eewecmaa.
Amopghnoe cocmosanue muocux sewecms. Cmekna. Amopguuvle nonumepsvl. JluomponHvie Hcuoxue
Kpucmannvl. TepmomponHnvie cuoxue Kpucmanivl. Cumekmuyeckue HCUOKUE KPUCMATLTbL.
Hemamuueckue owcuokue xpucmannwi. Xonecmepuueckue oicuokue xpucmannvl. Ilpumenenue
HCUOKUX Kpucmanios. Kuokue kpucmaiivl @ OUOI02UU.

5. METOAUYECKHUE YKA3AHUA 110 TPEITIOJJABAHUIO
N OCBOEHHIO JUCIIAITJIMHBI

5.1. Ykasanusa 08 npenojaBareie 10 OPraHM3alMM M IPOBEICHHUI0 Y4YeOHBIX
3aHATHH N0 JTUCHUILINHE

No mi/mm Tema Cemectp dopma KOHTPOJIS Mertoanueckoe
obecrneucHue
(em. m. 8.1-8.2
paboueit
POrpamMMBbI)
1. WneanbHble U peanbHbIe 8 VYcrHbBIE OTBETEI Ha | 1,3
KPHCTAJLIBI BOIIPOCHI, PEIICHUE 3ajad
y JIOCKH, KOHTpOJIbHAs
paborta
2. Toueunsie nedeKTh B 8 VcTHBIE OTBETHI Ha 1,3
kpuctayuiax. [IpumecHbie BOIIPOCHI, PEIICHUE 33124




LIEHTPBI y I0CKH, KOHTPOJIbHAS
pabora
3. Hubdysus u VYcTHBIE OTBETHI Ha 1,3
camouddy3us B TBEPIBIX BOIIPOCHI, PEILICHUE 3a/1a4
Tenax y I0CKH, KOHTPOJIbHAS
pabora
4, TBepabie pacTBOPHI. VYcTHBIE OTBETHI Ha 1,3
JnarpaMMbl COCTOSTHUM BOIIPOCHI, PEIIEHUE 3a1a4
y I0CKH, KOHTPOJIbHAS
pabora
5. Jucnokaruu. [IpoyHocTh YcTHBIE OTBETHI HA 1,3
U TJIACTUYHOCTD BOIIPOCHI, PEILICHUE 3a/1a4
KpUCTAJLJIOB y I0CKH, KOHTPOJIbHAS
pabora
6. Kpucrammmzamus. Poct VY cTHBIE OTBETHI HA 1,2,3
kpuctamioB. ®a3oBbie BOIIPOCHI, PEIICHUE 3a/1a4
MpEBpAIICHHS B TBEPAOM y I0CKH, KOHTPOJIbHAS
COCTOSIHUM pabora
7. AMOpGHBIE COCTOSHUSA. VY cTHBIE OTBETHI Ha 1,2,3
Kunkue KpucTamibl BOIIPOCHI, PEIIICHUE 3a/1a4
y I0CKH, KOHTPOJIbHASI
paborta
Hror IK3aMeH
5.2. Yka3zaHus 11 00y4aommxcsl o 0CBOEHUIO U CHUTIIHHBI
Taoauna 4 — Coaep:xkanue caMOCTOSTEIbHOM PA00THI 00y4al0NIUXCS
Homep | Temvi/6onpocsi, ebinocumvle Ha camocmosmenvioe | Kon-6o Dopma pabomeol
membl uzyyenue uacog
1. W neanbHble U pealibHbIE KPUCTAILIBI Brinonsenue 1omariHero
5 3a/1aHusl, TIOITOTOBKA K
KOHTPOJIbHO# paboTe
2. Toueunsle nedekTsl B kKpuctaiuiax. [IpumecHbie Brinonnenue 1omariHero
LIEHTPBI 6 3aJaHusl, MOArOTOBKA K
KOHTPOJIbHO# paboTe
3. Huddys3us u camomuddys3us B TBEpABIX TENaX BrimonHeHue qoManrsero
5 3a/1aHus, IOATOTOBKA K
KOHTPOJIbHO# paboTe
4. TBepabie pacTBOpbI. JlHarpaMMbl COCTOSTHU BeInonHeHHe 10MalHero
6 3a/1aHus, IOATOTOBKA K
KOHTPOJIbHOH paboTe
5. Jucnokanun. [IpOYHOCTD U MITACTUYHOCTH BeInonHeHHe 10MalIHero
KPUCTAILIOB 6 3a/1aHusl, TIOITOTOBKA K
KOHTPOJIBHOM paboTe
6. Kpucrannuzauus. Poct kpucramion. ®a3oBbie BrinosniHeHue goManiHero
HPEBPAIICHHUS B TBEPIOM COCTOSIHHU 6 3a/1aHusl, TIOITOTOBKA K
KOHTPOJIBHOM paboTe
7. AmopdHnbie cocTostHUS. JKUIKHUe KpUCTaIITbI Brinonnenue 1omariHero
5 3a/1aHusl, TIOITOTOBKA K
KOHTPOJIbHOM padoTre

5.3. Buasl u ¢opMbl NHUCBMEHHBIX PpadoT, NPeAYCMOTPEHHBIX IIPH OCBOCHUM
AUCHHUILINHBI (MOYJIs1), BBINOJIHAEMbIe 00y4al0IUMHUCH CAMOCTOATEIbHO
[To nanHOM MUCHUIUIMHE MUCEMEHHBIX Pa0OT HE TPETYCMOTPEHO.
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6. OBPA3OBATEJIBHBIE I TH®POPMAIIMOHHBIE TEXHOJIOT'NU

IIpn peamusanuu pasIMYHBIX

BUI0B

y4eOHOI  paboThI

110 JUCHUIIIIMHE

MOTYT

UCIIOJIB30BAThCS JICKTPOHHOE 00yUEHHE U IMCTAHIIMOHHBIE 00pa30BaTelIbHbIC TEXHOJIOTHH.
6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUHN

Tabumpna 5 — OOpa3oBaTe/lbHbIe TEXHOJOTHMH, MCIOJb3yeMble NPH peaTu3aluu y4eOHBbIX

3aHATHH
Tema auCHUIUIMHBI dopma yueOHOro 3aHsATUS
Jlexuus [TpakTyeckoe JlaGopatopHnas
3aHATUE, CEMUHAP pabota
Tema 1. UneanbHble U peajibHbIE Jlexuus-nuanor @pOoHTAIBHBII He
KpUCTAJUIbI ornpoc, MIPEAYCMOTPEHO
TEMaTUYECKHE
JIMCKYCCHUH,
penieHue 3anad
Tema 2. Toueunbie n1e(EKTHI B Jlexuusa-auaior OpOoHTAIBHBIN He
kpuctauiax. [[pumecHbie HEHTPBI orpoc, IIPEAYCMOTPEHO
TEMaTUYECKHE
JCKYCCHUH,
penieHue 3aaau
Tema 3. Muddy3us u Jlekuusi-auanor OpoHTATBHBIH He
camonupdy3us B TBEpAbIX TeIax ornpoc, MIPEAYCMOTPEHO
TEMAaTUYECKHE
JUCKYCCHUH,
penieHue 3anad
Tema 4. TBepple pacTBOPHI. Jlexkuusi-nmuanor OpOoHTAITBHBIN He
JnarpaMMbl COCTOSTHHI OITpOoC, MPEeTyCMOTPEHO
TEMaTUYECKUE
JICKYCCHUH,
pelieHue 3a1a4
Tema 5. Aucnokanuu. [Ipounocts | Jleknus-auanor @pOHTAIBHBII He
Y TJIACTUYHOCTh KPUCTAJUIOB orpoc, IIPEAYCMOTPEHO
TEMAaTHYECKHE
JUCKYCCHUH,
penieHue 3anad
Tema 6. Kpucrannuzanus. Poct Jlexknug-auanor OpoHTATBHBIN He
Kkpucrauos. Pa3oBble orpoc, IIPEAYCMOTPEHO
IIPEBPALLEHUS B TBEPIOM TEMaTUYECKUE
COCTOSIHUH JIUCKYCCHH,
pelIeHue 3a1a4
Tema 7. AMop(HBIE COCTOSIHUA. Jlexuus-nuanor @pOHTaIBHBII He
Kuakue kpucTasibl OITpOoC, MPEeTYyCMOTPEHO
TEMaTUYECKUE
JUCKYCCHUH,

PCIICHUC 3a/1aYd

6.2. UndopManinoHHbIe TEXHOJIOTHHI
- HCIIOJIB30BAHUE JBJICKTPOHHBIX y‘-Ie6HI/IKOB U caliToB I/IHTepHeTa B KA4YE€CTBE€ HUCTOYHHKA

uH(pOpMaINH;




- UCIOJIb30BAHNE BO3MOKHOCTEH AJIEKTPOHHOM MOYTHI MpenojaBares (pacchbulka 3alaHui,
IIPEJOCTABICHUE BBIIOJHEHHBIX pabOT, OTBETHl Ha BONPOCHI, O3HAKOMJIEHHME YydYaluxcs C
OLIEHKaMH);

- ACII0JIB30BAHNE NIPE3CHTALUN IIPY [TPOBEICHUY 3aHATH;

- WCMOJB30BAaHUE BUPTyabHOU oOydatomedr cpeapi LMS Moodle «DOnekrponHOe
oOpa3zoBaHHE.

6.3. [IporpaMMHoOe oOecneyeHue, cCOBpeMeHHbIe MpPodeccuoHATbHbIE 0a3bl TAaHHBIX H
HH(oOpMALOHHBbIE CIPABOYHbIE CHCTEMbI
6.3.1. [IporpammHoe obecnieyeHne

HanmenoBanne IporpaMMHOI o

Hasznauenue
o0ecrieueHus

Adobe Reader | [Iporpamma 11 pOCMOTPA 3JIEKTPOHHBIX TOKYMEHTOB

[Tnardopma muctanmuonHoro | BuptyanpHast o0y4aromias cpeia
obyuenuss LMS Moodle

Microsoft Office 2013, | [TakeT opHuCHBIX IpOrpaMM
Microsoft Office Project 2013,
Microsoft Office Visio 2013

7-zip | ApxuBaTop

Microsoft Windows 10 OneparrioHHasi CucTeMa
Professional

Kaspersky Endpoint Security | CpeicTBO aHTHBHPYCHOM 3aI[UThI

Google Chrome | Bpaysep

6.3.2. CoBpemeHHble mnpodeccHoOHANIbHBIE 0a3bl [JaHHBIX M HHQOPMAIMOHHbIE
CIIPABOYHbIE CHCTEMBbI

1. Onexrponnblid katanor Hayunoit 6mbmmorekn AI'Y na 6aze MARK SQL HITO
«Mudopm-cuctem». https://library.asu.edu.ru

2. DnekTpoHHbIH Katanor «Hayunsie xypHanst AI'Y»: http://journal.asu.edu.ru/

3. YHuUBepcalibHas ~ CIPaBOYHO-WH(OpPMAIMOHHAs  MOJHOTEKCTOBas  0aza  JaHHBIX
nepuoanyeckux uzmanuii OO0 "MBUC". http://dlib.eastview.com. Hwms noavzosamens: AstrGU.
llaponw: AstrGU

4. KopnopaTuBHBIH MPOEKT AcCOIMAlMM PErHOHANbHBIX OMOIMOTEUHBIX KOHCOPLIUYMOB
(APBUKOH) «MexperuonansHasi aHaiauThueckas pocrnuch crateit» (MAPC) - cBogHas 06asza
JaHHBIX, COJAEp Kalllasi MOJHYI0 aHANUTH4ecKyro pocnuch 1800 Ha3BaHMII KypHAIOB IO pa3HbIM
OTpacisiM 3HaHUM. YUYaCTHUKM TPOEKTa MPENOCTABIAIOT APYr JPYrY 3JIEKTPOHHBIE KOIUHU
OTCKaHUPOBAHHBIX CTaTed W3 KHHUT, COOPHUKOB, J>KYpHAJIOB, COAepXKammxcs B (QOHAAX HX
oubnuotex. http://mars.arbicon.ru

5. DNEeKTpOHHblE  BEpCUU  NEPUOAMYECKUX  HU3JaHHUM, pa3MelEHHblE Ha  caiite
UH(OPMAIIMOHHBIX pecypcoB WwWw.polpred.com.

6. CnpaBounas npaBoBas cucrema KoncynprantlLnroc http://www.consultant.ru.

7. POH/JI OHEHOYHbIX CPEACTB IJ5 IPOBEJAEHUSA TEKYIIEI'O KOHTPOJIA
U IMPOMEXYTOYHOM ATTECTAIIMHA MO JUCIHUAILIMHE (MOIY.JIIO)

7.1. llacnopT (poHIA OLIEHOYHBIX CPEICTB

[Ipu mpoBeeHUM TEKYIIETO KOHTPOJISI M MPOMEXKYTOUYHOW aTTeCTallMd IO JUCIUILIAHE
«Du3nKa pearbHOro KpUCTaIIa» MpoBepseTcs chOPMUPOBAHHOCT y 00YJAIOIINXCS KOMITETEHITHH,
YKa3aHHBIX B pa3jielie 3 HacTOosIIeH MporpaMMbl. DTAITHOCTh POPMHUPOBAHUS JTAHHBIX KOMITCTEHITHHA
B TIPOIECCE OCBOCHHUS OOpa30BATENBHON MPOTPaMMBI  OMpPENENSIeTCS IOCIEeI0BATEIbHBIM
OCBOCHHMEM JUCITUIUIMH (MOJYyJICH) U MPOXOXKICHUEM IMPAKTHUK, a B MPOIECCE OCBOCHHS TaHHOU



https://library.asu.edu.ru/
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AUCIHUIIIINHBI — ITOCJICA0BATCIIBHBIM JOCTHXKCHUEM pe3yanaT0B OCBOCHUA COI[ep)KaTCJIBHO CBA3AHHBIX
MEXTy cOOO0M pa3iesioB, TEM.

Tabauma 6 — CooTBercTBHe pa3leioB, TeM [IHCHMIUIMHBI, Pe3yJbTaTOB O00y4YeHUs:
MO JUCHUIJIHHE H OLIEHOYHBIX CPEJICTB
Kon
No KonTponupyemebie pa3niesnbl . HaumenoBanue
/i JUCIUTUTUHBI KOHTPOIMPYCMOH OLICHOYHOI'O CPEJICTBA
KOMITETCHIIH
1. NneanbHbie U pealibHbIE KPUCTAIUIBI ITK-5 KontponbHas padora No
1, UTOrOBBIH TECT

2. Toueunsie neeKThl B KpUCTAIIIAX. ITK-5 KontponbHas pabota No
IIpuMecHbIE LIEHTPBI 1, UTOTrOBBIN TECT

3. Huddysus u camonuddysust B TBEpIBIX ITIK-5 KonTponbnas padora Ne
Teaax 1, UTOTOBBIN TECT

4. TBepasie pacTBOpHL. JMarpaMmmbl I1K-5 KonTponbnas padora Ne
COCTOSIHUM 1, UTOTOBBIHA TECT

o. Hucnokanuu. [IpoynocTs n [1K-5 KontponbHas padota Ne
IJJACTUYHOCTh KPUCTAIIJIOB 2, UTOTOBBINA TECT

6. Kpucrammm3zanus. Poct kpuctauios. ITK-5 KontponpHas pabora Ne
®a30BbIe IPEBPALICHUS B TBEPIOM 2, UTOTOBBIA TECT
COCTOSIHUH

1. Amopdodubie coctosiHuUs. Kuakue I1K-5 VYcTHBIE OTBETHI HA
KpUCTAJUIbI BOIIPOCHI, UTOTOBBIM

TECT

7.2. Onucanue mnokasatejlell M KpHUTepHeB OLECHUBAHMSA KOMIIETCHIUH, ONMCaHUe
LIKAJI OCHUBAHUS

Jlns onleHMBaHMSI PE3yabTaTOB 00YUYEHHUS B BUJE 3HAHUL UCTIOJB3YIOTCS YCTHBIE OTBETHI Ha
BOIIPOCHI HA 3aHATUH, TECTUPOBAHUE.

Jlns oueHuBaHus pe3yabTaTOB OOy4YeHHUS B BHJE YMeHUuti W 61a0eHull WMCTOIb3YIOTCS
peleHue 3aja4d y J0CKU, KOHTPOJIbHAs paboTa.

Ta6aunna 7 — Iloka3aTre/n OneHUBAHUSA Pe3yJIbTATOB 00yUeHHs B BH/ie 3HAHUI

KpuTtepun oieHKH YCTHOTO OTBETA HA TEOPETHYECKHI BONPOC

5 -IEMOHCTPUPYIOTCS 3HAHUS TEOPETHUECKOTO MaTepraia U yMEHHUE UX
«OTIUYHO» | MIPUMECHSTH;
90 - 100 -CTYJICHT ClIOCOOCH 000CHOBAHHO M3J1araTh CBOM MBICITH, JIeJaTh HEOOXOIUMEIC
OayIoB BBIBOJIEL.
4 -IEMOHCTPUPYIOTCS 3HAHUS TEOPETHUECKOTO MaTepraa;
«XOPOIIOY -BO3MOJKHBI €JIMHUYHBIC OIUOKH ITPH OTBETAX HAa BOIPOCHI, HCIIPABIISICMbIE
70 -89 CaMHM CTYACHTOM IOCTIe 3aMEYaHUs TIPEIoIaBaTelIs;
0ajoB - CTYJIEHT cioco0eH 000CHOBAHHO M3J1araTh CBOM MBICIIH.
3
«YIOBIETBOPH | -AEMOHCTPUPYIOTCS clabble 3HAHUS TEOPETHUECKOTO MaTepHraa;
TEJILHOY -BO3MOYKHBI MHOKECTBEHHBIC OIIMOKH TP OTBETaX Ha BOIPOCHI;
60 — 69 -CTYZICHT CIIOCOOEH M3JIaraTth CBOM MBICIIH, AeNIaTh HEOOXOANMMbIE BBIBOIBI.
0aioB




2

PHUTEIILHOY
MmeHee 60
OaJUI0B

«HCYOOBJICTBO

-JIEMOHCTPUPYETCSl OTCYTCTBUE 3HAHUN TEOPETUUECKOTO MaTepuana;

-BO3MOZKHbI Fp}I6I>Ie OIINOKHU IIpr OTBETAX Ha BOIIPOCHI, KOTOPBIC CTYACHT HEC B

COCTOSIHUH UCIIPABHUTDH IMOCJIC 3aMCUAHUSA TPCTIOAABATCIIA;

- CTYACHT HE crocoOeH u3naraTb CBOU MBICJIH, O€JI1aTh HeO6XOI[I/IMBIe BBIBOJEBI.

Kpurepun oueHuBaHus TeCTOBBIX 3alaHU

—  KaX[bli MPAaBUIBbHBIA OTBET MPUHOCUT 4 Oaia;

—  MHUHHMAJIBHOC KOJIUYCCTBO IIPABUJIBHBIX OTBETOB — 15.

—  MHHHAMAaJIbHOE KOJIMYECTBO OaJLIOB IS ITOJ0KUTEIBHON OLleHKH — 60 0aiuIoB;

—  MakKCHUMaJIbHOE KOJIM4ecTBO 0aiuioB 3a TecT — 100 OayuioB

Tabauna 8 — Ioka3aresn olleHHBAHUS Pe3yJIbTATOB 00y4YeHUs B BU/le YMEHUH U BJIaJeHHi

Kpurepun oneHuBaHus pelieHus 32124, KOHTPOJIbHOH padoThl

5 - 1aeTCsl KOMIUIEKCHAsI OIICHKA MPEUI0KCHHON CUTYaIl|H;
«OTIMYHO» | - IEMOHCTPUPYETCS] YMEHHUE TPUMEHATH TEOPETUUECKIE 3HAHHS;
90 - 100 - IOCTIeIOBATEIBHOE, TPABUIILHOE PEIICHUE 3a/1a4H;
0ayioB
4 - IGMOHCTPHUPYETCS YMEHHE IPUMEHSTh TEOPETHUCCKHE 3HAHNS;
«XOPOILO» - IOCJIEIOBATENIBHOE, TPABUIIBHOE PEIICHHE 33/1a41 C €AMHUYHBIMH OITHOKAMH;
70 — 89 GayoB
3 - - 3ajaya peuieHa 4acTU4HO;
«yIOBIICTBOPH | - - B PCLICHUU JOIMYIICHBI MHOKECTBEHHBIC OIINOKH;
TEIILHOY
60 — 69 GayoB
2 - - - HEBBITIOJITHEHUE 3aJIaHus,
«HEY/IOBJIETBO | - - CTYJIEHT HE CIIOCOOCH PEIUTh 331a4y JTaKe MO/ PYKOBOJICTBOM
PHUTENBHO» | TIPEToIaBaTels.
MmeHee 60
0aioB

7.3. KoHTpoJibHBIe 3aJaHUsi W WHbIe MAaTepUaJbl, He00XoAUMbIe I
pe3yabTaToB 00y4eHHs MO AUCHUIIHHE

3agaHus KOHTPOJIbHOM padoThl Ne 1

Tema 1. KongencupoBanublie cuctembl. UieajibHble H peajibHble KPHCTAJLIBI.
Bapuanr 1.

OneHuTe cpeiHee pacCTOSTHUE MEXKAY MOJIEKYJIaMH a30Ta IPU HOPMaJIbHBIX YCIOBHUSX.
Bapuanr 2.

Omnpenenure quamMeTp cepruuecKoil HAHOYACTHUIIHI TUIATHHEI, cojiepskamei 2869 aToMoB.
Bapwuanr 3.

Nonucrteiii kanuit (KJ) ob6pasyer kyOnueckue KpucTauibl JI0THOCTHIO 3,13 r/em®. CKOIBKO HOHOB

KaJus coepKuTcs B 1 MM~ kpuctaimia?
Bapmnanr 4.

Cdepuueckast HaHOUYacTHUIIA 30J10Ta coAepKUT 1415 aTomoB. Onpenenure ee paauyc.
Bapwnanr 5.

Kakoit 06beM npuxoanuTCst Ha OJJMH aTOM B KpHcTallie xene3a? Berauciaure Takke KyOndeckui

KOpPEHb U3 3TOM BEJIIMYHUHBI.

Tema 2. Toueuynsble fedeKThbl B KPUCTAJLIAX.
Bapmuanr 1.

OLICHKH
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Jlnst 0OpazoBaHMs BAKAHCUH B 30J10Te TpeOyeTcs sueprus nopsaaka 1 3B. Ckoabko cymiecTByer
BaKaHCHUU TP KOMHATHOM TEMIIEPATYpPE B COCTOSHUU TEPMOJUHAMUYECKOT0 paBHOBecHs? [1pu
650° C? IIpu 950° C?

Bapuant 2.
Jlnst 0OpazoBaHMsI BAKAHCUH B JTUTUHU Tpedyercs sueprus nopsiaka 0,4 sB. Ckonbko cymecTByeT
BaKaHCHUU TP KOMHATHON TEMIIEpAType B COCTOSAHUU TEpMOAUHaMu4eckoro papHoBecus? [1pu 60°
C? Ilpum 100° C?

Bapuanr 3.
Jlist oOpa3oBaHus BAKaHCHH B Kejie3e Tpedyercs sneprus nopsaka 1,1 s3B. Ckonbko cyiecTByeT
BaKaHCHU TP KOMHATHOM TeMIlepaType B COCTOSSHUU TEPMOJAMHAMUYECKOro paBHoBecus? Ilpu
700° C? IIpu 1200° C?

Bapuanrt 4.
Jliisa 0Opa3zoBaHus BakaHCUU B Meu TpeOyercs sHeprus nopsaka 1 sB. Ckoabko cyiiecTByeT
BAKAHCUU TP KOMHATHOM TEMIIEPATYPE B COCTOSSHUM TePMOJAMHAMU4ecKoro paHoBecusi? [Ipu
550° C? IIpu 950° C?

Bapwuanr 5.
Jliis oO6pa3zoBaHus BakaHCHU B cepedpe Tpedyercs sHeprus nopsaka 0,68 3B. CKoIbKO CyIIecTByeT
BAKAHCUI ITPU KOMHATHOM TeMIIEpaType B COCTOSSHUM TepMOJAMHaAMU4ecKoro pasHoBecus? [Ipu
550° C? Ipu 900° C?

Tema 3. Auddy3usa u camogud¢ys3us B TBepAbIX Teaax.

Bapuasnr 1.
Haiitu 3nauenus Dy ans camoanddy3uu 30510Ta M0 SKCIEPUMEHTAIBHBIM JaHHBIM A. 3arpyOcKoro,
t=800°C, D = 1.3-10 ' cm?/cyTkn, eciu sueprus aktupauuy Q = 1.7 9B.

Bapuant 2.
Haiitu 3nauenust Do miist camonndy3un 3070Ta 1Mo SKCIIeprUMEHTATBHBIM JaHHBIM A. 3arpy0cKkoro,
t=900°C, D = 5.0-10°" CMZ/CYTKI/I, eciu 3Heprus aktuaruu Q = 1.7 3B.

Bapuanr 3.
Haiitu 3nauenus Do ans camoaudy3uu 30510Ta 10 3KCIEPUMEHTAIbHBIM JaHHBIM A. 3arpyOcKoro,
t=1000°C, D = 1.4-10° CMZ/CyTKI/I, ecnu »Heprus aktuBauu Q = 1.7 3B.

Tema 4. TBepabie pacTBOPHI.

Bapuanr 1.
CnunaB cepebpa u Meau conepxut 50,5% cepedpa no macce. OnpenenuTe MPOLUEHTHOE COJIEpKaHe
aTOMOB cepelpa B CIUIaBe.

Bapuanr 2.
CmniaB cepebpa u nayutaaus coaepxkut 39,5% namnaaus o macce. OnpeaenuTe nporeHTHOE
coJiepKaHue aTOMOB MaJIJIaAMs B CIUIABE.

Bapuanr 3.
CmnaB cepebpa u 301m0Ta coaepxut 41,4% cepedpa o macce. OrnpenenuTe NPOIEHTHOE
coJiep;kaHue aTOMOB cepedpa B CIUIaBe.

Bapuanr 4.
CmuiaB cepebpa u 3070Ta cofepkut 59,6% 3o0moTa mo macce. OnpeaenuTe MPoIeHTHOE COAepKaHne
aTOMOB 30JI0Ta B CILJIaBE.

Bapwnanr 5.
Crnas cepeOpa u maymtaaus conepxxut 54,5% cepedpa o macce. OnpeneanTe MPoLIeHTHOE
coJiep;kaHue aTOMOB cepedpa B CIUIaBe.

3agaHust KOHTPOJIbHOM padoThl Ne 2
Tema S. IIpoYyHOCTb U IACTHYHOCTH KPUCTAJLIOB.
Bapnanr 1.
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2
ur=—2 . F
Arg,r

I/ICHOHBSYSI BBIPAXKCHUC IJId SHCPTHU MOHHOT'O KpUCTAJLJIa , HaWUTH BBIPAKCHUC

1 3HadeHue Koddduuuenra temioBoro pacmupenus kpucramia NacCl.

Bapuanrt 2.
Ouennre B H/MM? TeopeTHuecKyio NpouHOCTh HOHHOTO Kprctamta NaCl Ha paspbiB, HCITOIB3Ys
2
oe
o B
dre,r r

BBIpO)XCHUE JUISI SHEPTHMHA HOHHOTO KPHCTalIa , TJIe OL — IIOCTOSTHHAS
MapnenyHra, I' — pacCTOSTHUE MKy ONMKaimuMu noHamu, 3, N — moctosiukIe. [TpunasaTs N = 9.
Bapuanr 3.

2
Uq)=_J§L_+ii
Arg,r 1"

HCHOJ’IBSYH BBIPAXKCHUC IJI1 SOHEPTHHU HOHHOI'O KpUCTaJlIa , HaWlTH BBIPpa)KCHUEC

1 3HaueHue Kod(dduuueHTa TemioBoro pacmmupenus kpucramia CsCl.

Bapuanr 4.
Ouennre B H/MM? TeopeTHuecKyio MPOYHOCTh HOHHOTO kKprctamia CSCl Ha pasphiB, HCIOMB3Ys
2
oe
S B
Angyr "

BBIPAYKEHUE JIJI SQHEPTUU HOHHOT'O KpUCTAILIA , [JIe 0L — IOCTOSIHHAS
MapnenyHra, I — pacCTOSTHUE MKy OJMKalImMu nonamu, 3, N — moctosiHubIe. [TpuHsaTs N = 9.
Bapwuanr 5.

U(r)=—a—ez+£

Arg,r r"

I/ICHOJH)?;YFI BBIPAXKCHUC IJI SOHCPTHU MOHHOT'O KpUCTAJLJIa , HalTH BBIPAXKCHUC

U 3HaueHue Kod(dduumenrta TemioBoro pacmupenus kpucramwia CaF,.

Tema 6. ®a3oBble NpeBpalIeHUs.

Bapuanr 1.
Omnpenenure CKavyoK yAEIbHON SHTPONUU NpU KPUCTAJUIM3ALNH JKeJe3a, €CIH YAelbHas TerioTa
I1aBJeHus ero paBHa 293 kJx/kr, a TeMnepatypa riasinerus cocranisger 1820 K. Ha ckonbko
M3MEHUTCS TeMIlepaTypa IUIaBJIeHUs NPy yBEIMYEHUH JaBieHus Ha 1.5 atM, eciiu o0beM xenes3a
YBEJIMYUBAETCS NIPU TUI1aBlIeHUH Ha 4.2%?

Bapuanr 2.
Haiitu nu3amenenue temneparypsl AT miiaBjieHus JbAa IPU NOBBIILIEHUH JaBIeHUs Ha AP = 2 aTM.
VY nenbublit 06beM Bogp! pu 0° C V,,. = 1 eMT, yIeNbHbIH 00BbeM Jbja V, = 1.091 emr, ylenabHas
TEIUTOTA TUIaBJICHUs JibJia paBHa ( = 80 kaj/r.

Bapuanr 3.
Omnpenennute U3MEHEHNE YHTPOITHH: a) B TIPOIIECCe TasHUS OJTHOTO rpamMma Jibaa mpu t,; = 0° C; 6) B
mporiecce MPEBPAIIeHUs B TIap OJHOTO TpaMMa BOJIBI IpH by = 100° C. Y nenbHas Temnora
naBIeHus 1baa A = 3,3-10° JIK/KT, yeIbHas TeroTa mapooOpa3oBaHus BOIb! I = 2,3-10° Jlx/kr.

Bapuanr 4.
Onpenenuth KPUTHUECKYIO TEMIIEPATYPY MEepexoa MPOBOJHUKA B COCTOSTHUE
CBEPXIIPOBOAMMOCTH, €CIIM pa3Mep 3Heprernyeckon menu 2.2 m3B. Kak nzmenutcs remneparypa
IIPU BO3JICHCTBUH BHEIIHETO MAarHUTHOTO OJIs?

Bapuanr 5.
[Ipu nnaBiaeHUH aaOMUHUS YAENIbHBIN 00beM Bo3pacTaeT Ha 7,2 %. OLeHuTe BeIUYUHY
KPUTHYECKON KOHLIEHTPAIIMH BAKAHCHUI U €€ OTHOIIEHUE K KOHI[EHTPAIluU aTOMOB.

KoHnTposabHbIe BOpockl
Tema 7. AmopdHubie cocTosiHus. ZKuaknue KpuCTANIbI.
1. AMop¢HBIe BemiecTBa, UX XapaKTEPUCTHUKH U OCOOEHHOCTH CTPOSHHS.
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2. OcHOBHBIE CBOHCTBa aMOP(HBIX ITOJIMMEPOB.

3. OGnacTu mpuMeHEHUsT aMOP(PHBIX BEIIECTB U MOJIUMEPOB.

4. O0mras xapakTepUcTHKa U (PU3NYECKHE CBOWCTBA KUAKHX KPUCTAIIJIOB.
5. JIMOTpOIIHBIE U TEPMOTPOIHbIE KUJIKUE KPUCTAILIBIL.

6. CMeKTHYECKHUE KUAKNE KPUCTAILIBI.

7. HemaTtuueckue ®UaAKUEe KPUCTAIIBI.

8. XonmecTepudeckue KUIKHE KPUCTAILIBL.

9. [IpumeHeHue KUAKIUX KPUCTAILIIOB.

HroroBbliii TecTt
1. KoHaeHCHpOBaHHOE COCTOSTHUE BEIIECTBA — ITO:
1) razo00pa3HOe COCTOSIHHE; 2) )KUJIKOE COCTOSIHHE;
3) TBEpPIO€ U KUIKOE COCTOSHHUS; 4) TBep70€ COCTOSHUE.

2. IlmotHocTH BCIICCTB B KOHACHCUPOBAHHOM COCTOSIHUH UMCIOT BCIIMYUHY ITOPAAKA

1) 10° kr/™®; 2) 10° r/m®; 3) 10 r/em; 4) 1 r/em®.
3. BemectBo Hax0QUTCS B TBEPAOM COCTOSTHHM, €CIIU €r0 TeMIleparypa

1) HuKe TeMneparypbl KUIIEHUS; 2) BbIIIE€ TEMIEPATYPbI KUIICHUS;

3) HMKe TeMIepaTypbl IJIaBIECHUS; 4) paBHa TeMIepaType IIaBJIeHHs.

4. JlanpHUMN MOPSIOK B PACIOJIIOKESHHH IEPUOMICCKH OBTOPSIOIIUXCS CTPYKTYP,
00pa30BaHHBIX aTOMAaMH, XapaKTEPEH IS
1) kprcTaIoB; 2) BelIeCcTBA B INIA3MEHHOM COCTOSIHHH;
3) amopHBIX TE; 4) )KUKOCTEH.

5. HWneanbHblil KpUCTAILT — 3TO KPUCTAILI, B KOTOPOM

1) pacmonoxeHHe MaTepPUAbHBIX YACTHI[ XapaKTEPU3yeTCsl CTPOTroil TPEXMEPHOIA
HNEPUOANYHOCTHIO;

2)  WMeeTcs psi HapyLICHH HealbHON MPOCTPAHCTBEHHOM PEIeTKH;

3)  aroMbl HE B3aUMOJICUCTBYIOT MEXIY COOOIA;

4)  HeT COBEPILICHHOMN CTPYKTYPbI U UMEETCS Psiji 1e(EKTOB.

6. JledekTsl, BO3HUKAIOIIME IPU BHEAPEHUHU aTOMa MEXKY y3IaMU PEIIeTKH WK B pe3ylbTaTe
OTCYTCTBHSI aTOMa B OJTHOM U3 Y3JI0B PEIICTKH, HA3bIBAIOT
1) mOBEpXHOCTHBIMH; 2) TOYCYHBIMU; 3) TUHENHHBIMU; 4)
XUMHYCCKAMHU.

7. Jedexrtsl no @peHkento

1) BO3HMKAIOT IPH 3aMELICHUU OJHOTO U3 ATOMOB KPUCTAJUIMYECKOH PEIIETKH aTOMOM
MIpUMECH;

2) BO3HHMKAIOT TOT/Ia, KOTJIa B IPUIIOBEPXHOCTHOM cJIoe 00pa3yercst OMH CBOOOTHBIN y3el;

3) mpencTaBisIOT cOO0H COBOKYITHOCTH MEX/I0Y3€IBHOIO aTOMa U BaKaHCHH;

4) cnocoOCTBYIOT MEPEeMEIICHHIO BaKaHCHHU BIITyOb KPUCTAJLIA.

8. Hedexts! mo LIIoTTKM BO3HUKAIOT B pe3yibTaTe
1) HarpeBa KpHCTAJUIOB,
2) 0o0JTy4eHHUs KPUCTAIIOB TIOTOKAMH YaCTHIL;
3) 3aMelIeHUs1 aTOMOB PEIIETKH aTOMaMH [TPUMECH;
4) HamM4us aTOMOB, DHEPTHH KOTOPBIX JOCTATOYHO JUIS IIPEOI0JICHHS TOTCHIAIBHOTO
Oapbepa U yxoja U3 y3Jia PeIIeTKH.
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9. Oo6pa3zoBanue nehekToB 1o OpeHKEINo

1) He BIMACT HA IUIOTHOCTH KPUCTAILIA;

2) cmocoOCTBYeT M3MEHEHUIO 00beMa M MacChl KpHCTaILIa,

3) cmocoOCTBYET M3MEHEHHUIO ONITHYECKUX CBOMCTB KPUCTALIA,

4) CcOIpOBOXIACTCS YBEIUUYCHHEM BHYTPCHHEH SHEPTUH KPHCTAILIA.

10. CtpykrypHbIe 1e(eKThI — 3TO Ae(EKThI, BHI3BAaHHBIE
1) 3aMemnieHHEM aTOMOB PEIIETKU aTOMaMH IPUMECH;
2) o0pa30BaHHEM BaKaHCHH B PEILCTKE;

3) BHEAPEHHEM aTOMOB B MEXIOY3JIHS;

4) namuuueM (OHOHOB B KPHUCTAJLIAX.

11. IleHTpBI OKPACKH — ITO TOYCUHBIC NeEKThI, XapaKTCPHBIC TS
1) MeTa/uioB; 2) MOJIYIPOBOJHUKOB,; 3) mpo3pavHbIX TUAIEKTPUKOB; 4) TBepabIX
pacTBOpPOB.

12. 3akon @uka gt iudy3un B TpEXMEPHOM ClTydae UMEET BUJT
oC - oC

— =—div] — =DV -

1) D = qd?/2; 2) & ; 3) : 4) J=-D-gradc,

13. DHeprus 06pa3oBaHUs BaKaHCHIA TPH KOMHATHOM TeMIiepatype i OOJbIIMHCTBA

KPHUCTAJUIOB COCTABIISIET IPUMEPHO:
1) 10 5B; 2) 1.6 107 Jik; 3) 1.6 MaB; 4) 2 3B.

14. PaBHOBecHas KOHIEHTpalus AePeKToB Mo OpeHKe0, COOTBETCTBYIOIAS TeMIIepaType
KpHUCTaJlIa, ONpeeNsieTcs o Ggopmyie:
- E E dn S p? dN q
n=+NN'exp| ——— n=Nexp| —— —=a(N-n)e " —-p— =——(N,-N,)
2KT . 2) : 3) N )

1) kT dt : 4)E_ 2

15. OTHOCHUTENBHAS KOHIIEHTpalUs BakaHcUi B Kpuctayuiax npu 600 K npumepHo paBHa:
1) 10 2) 10°>; 3) 10°%; 4) 10%,

16. B mporiecce ($ha30BbIX MPEBPAICHHH B CIITIaBaX COCTAB KUIKOCTH, COOTBETCTBYFOIIHAN
onpeAenEéHHON TeMIepaType, XapakTepru3yeTcsi TOUKON Ha TUHUH, KOTOpasi Ha3bIBaeTCs
1) obnacteio AByX da3;  2) ga3zoBoit AmarpamMmoit;  3) IuHHUEH TUKBUAYyca;  4) IMHUEH
conuayca.

17. IlepuTtexTHuecKas TOUYKa — 3TO

1) camas BbICOKasi TeMIIepaTypa IJIaBJICHHUS ONpeAeICHHON TBep10it (a3br;
2) HaWHU3IIAS TeMIepaTypa 3acThIBAHUS ONpPECTICHHOM KUAKOH (hasbl;

3) TpoiiHas TOYKa,

4) TemmepaTypa, Ipu KOTOPOH MPOUCXOJUT KOHACHCAIIUS BEIIECTBA.

18. MeTo OYUCTKH TBEPIBIX BEIIECTB, OCHOBAHHBIN HA Pa3IMYHONU PACTBOPUMOCTH MTPUMECEH
B TBEPJOM ¥ KUJIKOU (pa3ax, HA3bIBAETCS

1) syeKTpONUTHYECKUM paUHUPOBAHUEM;

2) MUPOMETAUTYPIHYCCKUM papUHUPOBAHUEM,

3) DIEKTPOIH30M;

4) 30HHOM TUIaBKOIA.

19. JIucmokanuu — 3T0
1) ToueuHsble ne(heKTHI B KPUCTAILIAX;
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2) oJaHOMEpHbIE Ae()EeKThl KPUCTATUTUNUECKON PEIICTKH;
3) mpumecw;
4) TOBEPXHOCTHBIC IC(PEKTHI.

20. TIporecc kKpuCTATU3AIMN TPEICTABISIET COOOM

1) a30BsIil IEpEX01 BTOPOrO POJIa;

2) mepexo/ BelecTBa U3 ra3000pa3HOr0 COCTOSHHS B )KHIKOC,
3) (a3oBsIii IEpeXxo/1 IEPBOTO POJIa;

4) IUIaBICHHUE BEILECTBA.

21. AMopdHbIe BemecTBa — 3TO BEIIECTBa,

1) artomHas CTPYKTypa KOTOPBIX B KOHJICHCUPOBAHHOM COCTOSTHHU MMEET OJIVIKHUIN MOPSIIOK;
2) aToMHas CTPYKTypa KOTOPBIX B KOHJCHCHPOBAHHOM COCTOSTHMM MMECT AaJbHUIA TOPSIIOK;
3) Ttemmeparypa KOTOPBIX BBIIIE TEMIEPATYPbI KUIICHHSL;

4) KOTOpbIC MMEIOT TEMIIEPATYPY IJIaBICHUSI.

22. Tlpu pacTBOPEHHUH TBEPBIX KPUCTALIIOB B OIIPEICIICHHBIX PACTBOPUTEIISX 00pa3yoTCs
1) TBepabie pacTBOPHI;

2) TEpPMOTPOITHBIC YKHUIKUE KPUCTAILIBI;

3) amopdHbIe BEIIECTBA;

4) JTUOTPOIHBIC KUIAKHE KPUCTAILIBL.

23. BoxHble pacTBOPHI MBI OTHOCSAT K

1) HeMaTHYEeCKUM KUIKUM KPHCTAJIaM;

2) CMEKTHYECKUM KXHKUM KPHCTAILIaM;

3) JHOTPOIHBIM KUIKUM KPUCTAILIAM;

4) XOJeCTepHYECKUM JKUIKAM KPUCTAILIaM.

24. JIlnameTp aTomMa PTYTH, INIOTHOCTH KOTOpoi 13,6 r/em’, MIPUMEPHO PaBEH
1)3-10 em; 2)2.5:10%° 3)5.8:10™" w; 4) 0.1 aMm.

25. [l o6pa3zoBanus fedekTa BHEAPEHUs B Meau TpedyeTcs okoio 3,5 3B. OTHomeHue yucna

BHEJIPEHUIT K uncity Bakancuit (Ni/ny) mpu 950° C npruMepHO paBHO
1)0.39-10™; 2) 4.65-10™"; 3) 4.65-10; 4)0.39-10°,

IlepeyeHb BONPOCOB, BBIHOCHMBIX HA IK3aMeH

1. KongencupoBaHHbIe cucTeMBI. VeanbHble U peaibHbIe KPUCTAILIBI.

2. IlonsTue Toueunsix nedextos. Jepextsl mo @penkento. edexrs: no [oTTky.
KonnenTpamus ToueqHbIX 1e(eKToB.

3. LleHTpBl OKpacku: odmuue cBoiicTBa U Kiaccuukanus. LIeHTpsl OKpacku B MIENTOYHO-
TaJIONIHBIX KPUCTAJIaX.

4. ITpumecHble LEHTPBI OKpacKu. LIeHTpbI OKpacku B CTEKIIAX: KBAPLEBOE CTEKIIO; LIEIOYHO-
CUJIMKATHBIE CTEKIIA.

5. Aud¢ysus B TBepabIx Tenax. Juddysus 3a cuer IBUKEHHUS MEXKI0Y3€IbHBIX aTOMOB.
Juddysus 3a cuer ABMKEHUN BaKaHCUH.

6. Ilepemenienre yacTHIl Ha OoJbIIME paccTOSHUSA. Makpockonuyeckas quddy3us. 3aKoH
duka.

7. Camoauddy3us B TBEpIbIX TENaX.

8. TBepabie pacTBOphL. TBepabIE pacTBOPHI 3aMenieHHs. TBepabIe pacTBOPHI BHEAPEHHUS.

9. ®azoBeie Auarpammbl. PazoBbie AUAarpaMMbl 3BTEKTHYECKOro Tumna. da3zoBbie
JFarpaMMbl IEPUTEKTHYECKOTO THIIA.

10. 3oHHas ru1aBka (30HHAS TEPEKPUCTAILTH3ALINA).
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Tabauna 9 — Ilpumepsbl O1IEHOYHBIX CPEICTB ¢ KJIHYAMH NPABUJIbHBIX OTBETOB

. Bpems
Ne Tun IIpaBunbHBIN p
DopMyIMpOBKa 3a/1aHus BBITIOJTHEHUS
n/m | 3anaHus OTBET
(B MUHYyTax)

[1IK-5: CrnocoOGHOCTh MpHUMEHSTh NPO(ecCHOHAIbHBIE 3HAHUS M YMEHHUS, MOIyYeHHBbIC NpPU
OCBOCHMH IPOQUIBHBIX (PU3HMUECKUX AUCUUILUINH

1. 3apmanune | [ImotHOCTH BEILIECTB B Ne 4 1
3aKpBITOTO | KOHACHCUPOBAHHOM  COCTOSTHUH
TUTIA UMEIOT BEIMYMHY MOPSIKA

1) 10° kr/v®;
2) 10° r/m>;
3) 10 F/CMS;
4) 1 r/em’.

2. Hedextsr mo LIoTTKH BO3HUKAIOT Ne 4 2

B PE3yJIbTATE
1) HarpeBa KpUCTAIIJIOB;

2) 00yyeHus: KpUCTAIIIOB
MIOTOKaMH YacTHI;

3) 3aMelIeHHsl aTOMOB PEIIETKH
aToMaMM [IPUMECH;

4) Hanuuus aTOMOB, SHEPTUU
KOTOPBIX JOCTATOYHO ISl
IIPEOI0EHHS TOTEHIIMAILHOTO
Oapbepa 1 yxoJia U3 y3ia
pEIIeTKH.

3. CrpykTypHble JOe(eKkTbl — 3TO NeNe 2,3 2-3
ne(eKThl, BEI3BaHHBIE

1) 3ameleHHEM aTOMOB PELICTKH
aTOMaMH MTPUMECH;

2) oOpa3oBaHHEM BaKaHCHIi B
penieTke;

3) BHEIpeHHEM aTOMOB B
MEKI0Y3IHS;

4) HanmuuueM (OHOHOB B
KpHCTaJLIAX.

4. [leputexkTrueckas Touka — 3T0O Ne 1 2
1) camas BeICOKas TeMIIEpaTypa
IUTaBJICHUS OTIpe/IeTIeHHON
TBEpAOH (azbl;

2) HauHM3IIas TeMIlepaTypa
3aCTBIBAHMS ONPECICHHON
KUAKOH (haswl;

3) TpoiiHas TOUKa;

4) Temmneparypa, Ipu KOTOPOH
MIPOUCXOTUT KOHICHCAITHS
BEIIECTBA.

S. st o0pazoBaHus nedexra Ne 2 7-9
BHEJpEHUsT B Meau Tpedyercs
okxoJio 3,5 3B. OTtHomeHue yucia
BHEIPEHUN K YHUCIy BaKaHCUU
(ni/ny) mpu 950° C mnpumepHO
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Ne Tun [IpaBunbHBII Bpews
W | sananms DopMyIHpOBKA 3a/1aHUs oTBET BBITIOJTHEHHUSI
(B MUHYyTaxX)
paBHO
1)0.39-10™;
2) 4.65-10™;
3) 4.65-107:
4)0.39-107°.
6. 3amanne | [Ipomomkure dpasy: TOYCUHBIMU 1
OTKPBITOrO | A€(PEKThl, BO3HUKAIOIIME  IPHU
THIA BHEJPEHUU aTOMa MEXIYy y3JaMu
pelIeTKH WIA B  pe3yJbTaTe
OTCYTCTBHSI aroMa B OJIHOM U3
y3JIOB PEIIETKH, HA3bIBAIOT ...
7. Jaiite onpenenenue nedexron mo | Jledhexkramu o 3-5
OpeHKento @peHKeN  Ha3bIBAOT
COBOKYITHOCTb
MEKI0Y3€IbHOTO aTOMa
Y BaKaHCUU
8. [Tponomxute dpasy: IPO3payvHbIX 1
LEHTPBl OKPAaCKU — 3TO TOYEYHBIC | TUIIEKTPUKOB
NeQEeKThl, XapaKTepHbIe I ...
9. JlaiiTe ompeneneHue peaabHOTO | PeanbHblid KpUCTAT — 3-5
KpHUCTaa 3TO KpHUCTAILI, B
KOTOPOM UMEETCSl sl
neEeKTOB
10. [Ipopomxute dpasy: KPUCTAJLIOB 1
JAIbHUN MOPAOK B
pacmoIoKeHUU NEPUOANYECKU
MTOBTOPSFOIITUXCSI CTPYKTYP,
00pa30oBaHHBIX aToMaMmy,
XapakTepeH Ui ...
7.4. MerToanueckne MaTepuasbl, oONpeAesioNie TPOUEAYPbl  OLEHHMBAHUS
€3yJ1bTATOB 00y4eHUsl M0 TUCHUIJIHHE
KonunuecTBo MakcumanbHOE Cpok
Ne KonTponupyemsie .
i MepOTpUATHS MEPOTPHUSTHIA KOJIMYECTBO npezcTaBie
/ 6ansl 0aioB HUSA
OcHoBHOI1 0J10K
1. ‘ Koumponvnas paboma ‘ 2/ (0-20) 40
Bcero 40 -
bJjok GonycoB
2. | Ilocewenue 3ansmuil 5
3. | Ceoespemennoe evinonHenue 6cex 5
3a0anui
Bcero 10 -
JlonosHUTENBbHBIH OJIOK™*
4. | Dxzamen 50
Bcero 50 -
NUTOIO 100 -
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Tab6anna 11 — Cucrema mrpagos (Ui 0OAHOTO 3aHATHSA)

Iloxazarenn bamn
Ono3naHue Ha 3aHATHE -2
Hapymenne yueOHOH TUCIMITMHBL -2
HeroToBHOCTH K 3aHATHIO -2
[Ipormyck 3ansTHA 6€3 YBOXXKUTEIFHOW MPHUIHUHBI -2

Taoiuna 12 — IlIkana nepeBojga PeMTHHIOBBLIX 0AaJJIOB B MTOIOBYI0 OLIEHKY 3a ceMecTp

N0 AUCHUIINHE (MOAYJII0)

CymmMa OansoB Onenka 1o 4-6anapHOH HiKane
90-100 5 (OTIUYHO)
85-89
75-84 4 (xopormo)
7072 3a4TCHO
65-69 3 (
60-64 yIIOBIETBOPUTENHHO)
Huxe 60 2 (HEeyIOBIIETBOPUTEIHLHO) HE 3a4TEHO

IIpu peanuzanuu AUCHUIUIMHBL B 3aBUCUMOCTH OT YpPOBHA IIOATOTOBJIEHHOCTH
o0yJaroImuxcss MOTYT ObITh HCIOJIb30BaHbl HMHbIE (OPMBI, METOAbI KOHTPOJS U OLIEHOYHbIE
CPEICTBA, UCXOMS U3 KOHKPETHOM CUTYAlVH.

8. YYHEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIJIMHBI (MO YJIS)

8.1. OcHoBHAas JuTeEpaTypa

1. Baitnmreiin b.K. Kpucmannoepagus n xu3up [ OnexTpoHHslii pecypc] / OTBETCTBEHHBII
penaxkTop KoBanpuyk M.B. - M. : OUSMATIINT, 2012. -
http://www.studentlibrary.ru/book/ISBN9785922114035.html

2. Jleddeiic K., Ynusurensusie HaHocTpykTyphl / K. eddeiic, C. Heddeiic - M. :
Jlaboparopus 3uanwmii, 2015. - 209 c. - ISBN 978-5-9963-2501-6 - Tekct : anekrponnsiit // 9bC
"KoncymnbpTant cryneHra" : [caiit]. = URL
http://www.studentlibrary.ru/book/ ISBN9785996325016 html

8.2. lonoiHuTEILHAS JIUTEPATYpPaA

3. Hunenko MW.C., ®usuka peanpHOro kpuctawia : Js1ad. mnpaktukym / Jumenko WU.C.,
Kosnosa H.C., Kyraeako O.M., IlerpakoB B.C. - M. : MUCuC, 2013. - 76 c. - ISBN 978-5-87623-
747-7 - Texcr : onekrponusiii // DObC "Koncymbprant crygenta" : [cait]. - URL
http://www.studentlibrary.ru/book/ISBN9785876237477.html

8.3. UHTepHeT-pecypchl, HE00X0AMMbIe 1151 0CBOCHMS AU CHUIIIUHBI
OnexkrpoHHo-0nOMMoTeyHass cucremMa (OBC) OOO «Ilomutexpecype» «KoHcynbTaHT
cryneHTay. www.studentlibrary.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Jns mpoBenieHHs 3aHATUN MO JAHHOW JTUCHMIUIMHE HEO0OXOAMMa ayIuTOpHs, B KOTOPOM
UMeeTCsl MyJIbTUMeINHHAs YCTaHOBKA C KOMITBIOTEPOM, JIEKLIIMOHHAS I0CKa, MEJ UJIK MapKep.

Pabovas mporpamma TUCHMITIMHBI MPH HEOOXOJMMOCTH MOXKET OBITh aJanTHpOBaHa s
oOyueHusi (B TOM YHCJI€ C IPUMEHEHHUEM JMCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUMN) JIHUI] C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pOBBSI, HMHBaIMIOB. Jlinsi sToro Ttpedyercs 3asBiICHUE
00y4aroLuXxcsl, IBISIOMIMXCS JTUIAMH C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/J0POBbSI, UHBATUAAMH,
WIM WX 3aKOHHBIX MPEACTABUTENEH M PEKOMEHJALUU ICUXOJIOr0-MEIUKO-TIEAArOrnYeCKOM


http://www.studentlibrary.ru/book/ISBN9785922114035.html
http://www.studentlibrary.ru/book/ISBN9785996325016.html
http://www.studentlibrary.ru/book/ISBN9785876237477.html
http://www.studentlibrary.ru/
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Komuccuu. [l MHBaUIOB cozepkaHue padodeil mporpaMMbl JUCHUIUTMHBI MOKET OMpPEACSAThCS
TaK)Xe B COOTBETCTBUH C UHIUBUAYAIbHON IPOrpaMMoii peaOuanTaluy nHBaIuaa (Ipyu HATUYUH).



