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1. HEJIX U 3AJAYHN JTUCTIAITJIMHbI

esin 0OcBOCHUSA TUCHUIIHHBI (MOYJIA):

I_IGJIBIO OCBOCHU TUCHUIIIUHBI ABJIACTCA:

co3nanue GyHIaMEHTAIbHOM 0a3bl 3HAHUK B 001aCTH (PU3UKU KOHIACHCUPOBAHHOTO
COCTOSIHHS BEIIIECTBA, HA OCHOBE KOTOPOM B TaJIbHEHIIIEM MOYKHO pa3BHBaTh OoJiee yriayOJeHHOE H
JIETATM3UPOBAHHOE U3YUYCHHE PA3IMYHBIX Pa3/iejoB (U3HKH KOHICHCHPOBAHHBIX CPE/l B paMKax
CIIEIUATU3UPOBAHHBIX KYpPCOB.

3agaun:

3amayaMy OCBOCHHMS JUCLUIUIMHEI SBJISIOTCS

JaTh TIPEICTAaBIICHHE 00 OCHOBHBIX MOHATHIX (PU3UKH KOHJICHCUPOBAHHOTO COCTOSIHHS 1
OCOOEHHOCTSIX CTPOCHUS KOHJIEHCHPOBAHHBIX CPEJl, 3HAKOMCTBO C (PM3MYECKUMHU CBOHCTBAMHU
KPUCTAJUTMYECKUX MATEPUAJIOB, MOJITOTOBKA CTY/ICHTOB K YIIIyOJICHHOMY M3Y4YCHHIO
CIIEL AN CIIUTIINH

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
Huxn (pa3znen) OIl: B1.B
TpeGoBanus kK NpeABapUTEJIbHOI MOATOTOBKE 00y4al0LIerocs:

MatemaTuueckuii aHaIIu3
JuddepenunanbHbie ypaBHEHUS

Teopust GyHKIMI KOMITZIEKCHOTO IIEPEMEHHOTO
Mexanuka

DNEeKTPUYECTBO U MAarHETU3M

MonekynsipHas ¢puzuka

JAucuMmimHbl (MOIYJIM) M NPAKTHKH, 1JI1 KOTOPbIX OCBOEHHE TAHHOW JUCIHIIJIMHBI
(MoayJis1) He00X0AMMO KaK MpealecTBYIIee:

HayuHno-uccnenoBaTenbekas paboTa
®dwusnKa MoryrnpoBOHUKOB

DU3NKO-TEXHUYECKNE OCHOBBI METOJIOB YJIbTPA3BYKOBOI'O UCCIIEJOBAHMUS
3. OFBEM JUCHHUIIVIMHbI

O0mas TPyA0EMKOCTh 4 3ET
Yacos 110 yueOHOMY IUIaHy 144
B TOM 4YHCJIE:

ayJIUTOPHBIC 3aHATHS 51
CaMOCTOsTENIbHAs padoTa 56
4acoB HAa KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIIBTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

[TK-2.2: Ananu3upyeT Gpu3ndecKue sIBICHUS U TIPOIECCHl B 001acTh (PU3HKU
KOHJIEHCHUPOBAHHOTO COCTOSIHUSI U COCTAaBJISIET OTYET [0 TEME MCCIIEI0BAHUS WK 110 pe3yJibTaTaM
MIPOBEICHHBIX IKCIIEPUMEHTOB

ypOBCHL 1 dusnueckue sBICHUSI U IIPpOLECChI

VYpoBenb |  AHanuzupoBath GpU3NUECKHE SIBIECHUS U NMPOLIECCHI U COCTABISATH OTYET 110
TE€ME UCCIEA0BaHUS WIH 110 PE3yJIbTaTaM MPOBEIECHHBIX SKCIIEPUMEHTOB

VYpoensr I  MeTonamu aHanm3a pU3NYECKUX SBICHUN U TTPOIIECCOB UCCIEIOBAHUMN
CBOMCTB TBEPJBIX TN



[TK-3.1: OcymiecTBasieT aHaIN3 CTPYKTYPhI MaT€pUaioB

VK-1.1: Ananuzupyer 3a/1a4y, BbIIEIsIsE € 0a30BbIe COCTABIIAIONINE

S. BUJAbI KOHTPOJIA

Bunbl KOHTpOIL B ceMeCTpax:

OK3aMCHBI

5

KypcoBble paboThI

5

6. A3BIK IIPEIIOJABAHUSA

SI3BIK nTpenogaBaHus: pyCCKUi.

7. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

Kon HaumeHoBaHue pa3jiesioB u Bun Cemectp | YacoB | HUcrou- | [Ipumeuan-
3aHAT. TeM sausatus | / Kypc HUKH ue
Paznen 1. 1. Knaccuduxanus
TUIIOB CBsi3€ B KpHUCTAJUIaX.
DHEprusi CBs3N
1.1 |AToMHBIE W HOHHBIE paauychl. |JIek 5 4 JI1.2J11.3
KoopaunanimonHoe  4yucio wu JI1.4
KOOPJMHALIMOHHBII JI1.6J12.1
MHOTOI'PAHHHUK. J22J12.3
Crexumomerpuueckass  (opmyna
BEIIECTBA.
Kinaccudukanust THIIOB CBs3CH B
KpHCTaJIaX. Honnsie
KPUCTAJLIBL. Kpucramist c
KOBAJICHTHOM CBSI3BIO.
Merammueckue KPUCTAILIBL.
MonexysipHbie KpUCTAJUTHI.
Kpucrannel ¢ BOJOPOJIHBIMU
CBSI3MH. OHeprus CBA3U.
DHeprusi  pemieTKh  HMOHHBIX
KPHCTAJJIOB. dopmyna
bopua-Jlangze. Brruncienue
MOCTOSIHHOM Manenynra.
Brruncienue IMIOCTOSTHHOM,
XapakTEepU3YIOIEH  NOTEHIHAI
cun orraikuBaHus. Dopmyna
bopna-Maiiepa.
1.2 |Knaccudukanus kpucramios 1o |Cp 5 6 JI1.1J11.2
THUIIaM CBA3EH J1.3J11.4
JI1.5J11.6
JI1.7J12.1
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1.3 |Knaccudukamus kpucramioB Ha|Jlek
METaIbl ¥ JUDJIEKTPUKU 110
MIPOCTPAHCTBEHHOMY
pacnpeziesieHUIo BaJICHTHBIX
3JIEKTPOHOB. [Ipocreiimas
MOJI€TIb ~ HMOHHOIO  KpHCTajia.

Honnble KpUCTaIbl XUMHUUYECKUX
coemnuenuin  AIBVII; AlIBVI;
AllIBV. OTnuyuTenbHbIe
0COOEHHOCTH Moenei
KOBaJICHTHBIX, MOJIEKYJIIPHBIX W
METANTNYECKUX KPUCTAJUIOB.
Pazgen 2. VYmpyrue cBoiicTBa
KPUCTAJIJIOB.

2.1 |Hampsoxkenus u nedopmaruu  B|Jlek JIT.1J11.2
HU30TPOIMHOM  TBEPAOM  TeEJeE. J1.3J11.4
Yupyrue nedopManuu u JI1.5J11.6
HampsDKEHUST B KpUCTaJLIaXx. JI1.7J12.1
3akoH ['yka misi aHU30TPOIHBIX J12.2J12.3
TBEpAbIX Ted. Molynu ynpyroctu
U YyIPYTHEe MOCTOSIHHBIE.

Yrupyrue BOJIHBI B KpUCTaIIaX.

2.2 |Hanpsbkenuss u aedopmaruu B |IIp JIT.1J11.2
W30TPOMTHOM  TBEPAOM  TeJe. J1.3J11.4
Yupyrue nedopMaruu u JI1.5J11.6
HaNpsDKEHUS B KpUCTAJLIAX. J1.7
3akon ['yka 1y aHM30TPOITHBIX
TBEP/IBIX TEJL.

2.3 |Hanpsoxkenus u gedopmanuu B|Cp JI1.1J11.2
M30TPOITHOM  TBEPAOM  Telle. J1.3J11.4
Yupyrue nedopmaru u JI1.5J11.6
HalpsDKEHUs B KpPHUCTaJUIAX. J1.7
3akon ['yka 1j1si aHU30TPOITHBIX
TBEP/IBIX TEJL.

2.4 |Konebanus pemerku. DoHoHsL. | Jlek JIL.1J11.2
Konebanus LETIOYKHU J1.3J11.4
OJIMHAKOBBIX ~ aTOMOB.  |-30Ha JI1.5J11.6
bpuiutrosHa. JIL.7J12.1
Konebanuss nuHEHHOW IIEIIOYKH, J2.2J12.3

COCTOAILIEH M3 JBYX PA3IMUYHBIX
aTOMOB. AkycTthueckas u
ONTUYECKAsi BETBH KOJIeOaHUH.
Konebanus aToMOB TpexMepHOI
PELIETKH. WudpaxpacHoe
MOTJIOICHHUE.




2.5 |Konebanus pemerku. Ponownsl. |[Ip 4 JI1.1JI1.2
Konebanus LEMOYKHU JI1.3J11.4
OIMHAKOBBIX  aroMoB. |-30Ha JI1.5 J11.6
bpuiiosna. Konebanus JI1.7
JIMHEHMHOM IEIOYKH, COCTOAIICH
U3 JBYX pa3JIMYHBIX aTOMOB.

AKycTudeckass U ONTHYecKas
BeTBM KojeOanuii. Konebanus
aTOMOB TPEXMEPHOH pPELIETKH.
WndpakpacHoe noriouieHue.
Pasnen 3. TeruioBele CBOMCTBa
TBEP/bIX TeJl.

3.1 |Knaccuueckas teopwus | JIex 2 JIT.1J11.2
TEIUIOEMKOCTH  TBEPABIX  TeIl. JI1.3J11.4
KBaHTOBasi TeOpHs TEMIOEMKOCTH JI1.5 JI1.6
TBEPABIX TEJI IO DUHILITEHUHY. JI1.7

3.2 |Teopus temmoemkoctu JleGas.|Jlek 5 JIT.1JI1.2
Homnonuenue K TEOPUH JI1.3J11.4
TEIJIOEMKOCTH ebas. JIL.5 JI1.6
Pemerounass u  3neKTpoHHAs JI1.7
TEIJIOEMKOCTH.

3.3 |TemroBoe paciimpeHue TBepbix |JIek 8 JI1.1 J11.2
TeJ. JI1.3J11.4
TennonpoBOAHOCTH TBEPIBIX TEIL. JIL.5 JI1.6
TennonpoBogHOCTH J1.7
JTUJICKTPUKOB.

TennonpoBoAHOCTb METAIIOB.

3.4 |Knaccuueckass u  kBanToBad |[Ip 6 JI1.1JI1.2
TEOpUsI TEOPUU TEIUIOEMKOCTH JI1.3J11.4
TBEPJIBIX TE. JI1.5 JI1.6
Pewenue 3anau. J1.7

3.5 |Knmaccuueckas teopwust | Cp 14 JI.1J11.2
TEIJIOEMKOCTH  TBEPABIX  TelL JI1.3JI1.4
KBaHTOBAas TEOpHA TEMIIOEMKOCTH JI1.5 JI1.6
TBEPJBIX TEJI 10 DUHILITEHHY. JI1.7

3.6 | Teopus temnoemkoctu Jlebas. Cp 16 JI1.1JI1.2
TermmoeMKoCcTp  METauioB U JI1.3J11.4
JIUAIEKTPUKOB. JI1.5 JI1.6

J1.7




3.7 | TerummonpoBoguocTh MeTaymuioB u|Cp S) 6 JI1.1JI1.2

JIADTIEKTPUKOB. JI1.3J11.4
JI1.5 JI1.6
J1.7

Paznen 4. ®usuka pealbHBIX

KPHUCTAJIOB.

4.1 | AtomHble HapylIeHUs CTPYKTYpHI | JIek 5 5 JIT.1JI1.2
KpHUCTaILIA. Knaccudukarus J1.3J11.4
Ie(QEeKTOB CTPYKTYPHI. JI1.5 JI1.6

J1.7

4.2 | ATomHBIC HapyIIeHHS CTPYKTYpHI | [Ip 5 5 JIT.1J11.2
KpHCTaa. Knaccudukanus JI1.3J11.4
ne(eKTOB CTPYKTYPBHIL. JI1.5 JI1.6

J1.7

4.3 |Knaccudukanus nedexros | Cp 5 10 J12.1J12.2

KPHUCTAJJIOB. J12.3

Cnmcok 00pa3oBaTe/IbHBIX TEXHOJIOTHH

JluckyccroHHbIE TEXHOIOTUH ((hOpyM, CUMITO3UYM, Je0aThl, akBapuyMHasi IUCKyCCus,
NaHeJbHAs JUCKYCCHSI, KPYTJIIbIN CTOJ, pacuIuTHpOBaHHAs U T.1.)

2 | AxtuBHOE ciymiaHue

8. OHEHOYHBIE MATEPHAJIbI V151 ITPOBEJEHWA TEKYIIEA N
MNPOMEXYTOYHOU ATTECTALIUN

8.1. OueHoYHbIE MaTepHaJIbI AJIM IPOBeIeHUs TeKYlIeH aTTeCTAlMU
Cwm.IIpunoxxenne
8.2. OueHounble MaTepUAaJIbl 1JIS1 IPOBEACHUS IPOMEKYTOYHOM aTTecTalluu
Cwm.IIpunoxenue
8.3. TpeGoBaHus K peITHHI-KOHTPOJIIO

PeliTunr 3a cemecTp

[TepBas koHTponbsHas Touka. Conepkanue Moy 1: Temsr 1 —2.

Bcero 3a moayns — 30 6amnoB, u3 Hux 10 — tekymias paboTta CTyAeHTOB, 15 — pyOexxHas
KOHTpOJIbHAS paboTa, 5 — MOCen@aeMoCTh CTYICHTaMH JIEKIUN U MPAKTUYECKUX 3aHITHA.

Bropast kouTponbsHas Touka. Conepxkanue moayis 2: Temsr 3 — 4.

Bcero 3a moayns — 30 6amnoB, u3 Hux 10 — tekymias paboTta cTyAeHTOB, 15 — pyOexHas
KOHTpOJIbHAS paboTa, 5 — Mocen@aeMocTb CTyIeHTaMH JIEKIUN U MPAKTUYECKUX 3aHITHA.

Dk3ameH — 40 6anmioBs.

[IporpaMmoii mpegycMaTpuBaeTcs BHIIOTHEHNE MUCbMEHHBIX KOHTPOJIBHBIX padoT B




KadecTBe (popM pyOEKHOTO KOHTPOJISA B KOHIIE KaXK10r0 MOAYJIsA. JIJIs MOATOTOBKH K PYOSKHOMY
KOHTPOJIIO MPEIOIAraeTcsl BIMOJIHEHUE JOMAIIHUX 3aJaHUM 110 KaXJ0M NPOWICHHOW B TCUCHUE
MOJIyJISI TEME M MCTIOJIh30BaHNe 0aHKa KOHTPOJIBHBIX BOIPOCOB 1 3ananuii Y MK.

9. YYHEBHO-METOANYECKOE U UTHOOPMAILIMOHHOE OBECIIEYEHHE

JAUCHOUIIVIMHBI (MO AYJIA)
9.1. PexoMeHayemasi iuTepaTypa

9.1.1. OcHoBHas IMTEPaTypa

Hudp

Jlureparypa

J1.1

Crpexkainos, Tensikoa, @usuka tBeproro rena, Mocksa: Msnarensckuii learp PUO@Q,
2018, ISBN: 978-5-369-00967-3,
URL: https://znanium.com/catalog/document?id=372056

JI1.2 |Jlannay, JIudmmum, Teopernueckas ¢usznuka. Tom 9. Cratucruueckas pusuka. Teopus
KOHJICHCUpOBaHHOTO cocTosiHus. Yacth 2, Mocksa: U3natenbckas ¢upma "dusuko-
Marematuueckas jureparypa’ (PU3MATIINUT), 2018, ISBN: 978-5-9221-1580-3,

URL.: https://znanium.com/catalog/document?id=369176

JI1.3 |Ilonosa U. I'., ®u3nka KOHJIEHCUPOBAHHOTO cOocTOsAHMS, PocToB-Ha-Jlony: Jonckoit I'TY,
2021, ISBN: 978-5-7890-1877-4,

URL.: https://e.lanbook.com/book/237767

JI1.4 |Emmdanos I'. U., ®dusuka tBepaoro tena, Cankr-Ilerepoypr: Jlans, 2022, ISBN: 978-5-
8114-1001-9,

URL.: https://e.lanbook.com/book/210671

JI1.5 |Maryxun B. JI., EpmakoB B. JI., ®uzuka tBepaoro tena, Cankr-IlerepOypr: Jlans, 2022,
ISBN: 978-5-8114-0923-5,

URL.: https://e.lanbook.com/book/210305

JI1.6 |Maryxun B. JI., EpmakoB B. JI., ®u3zuka tBepaoro tena, Cankr-IlerepOypr: Jlans, 2021,
ISBN: 978-5-8114-0923-5,

URL.: https://e.lanbook.com/book/167762

JI1.7 |Tombmane B. A., [Tunuyk JI. C., Meimkun H. K., ®u3zuka KOHIEHCUPOBAHHOTO COCTOSHHUS,
Munck: benopycckas Hayka, 2009, ISBN: ,

URL.: https://biblioclub.ru/index.php?page=book&id=93309
9.1.2. lonoJiHUTe/ILHASA JINTEPATYypa
HIndp Jlureparypa

JI2.1 |umanckuii, Cumynun, @u3uka TBepaoro tena, Kpacuospek: Cubupckuii penepanbHblii
yHuBepcuteT, 2021, ISBN: 978-5-7638-4588-4,

URL.: https://znanium.com/catalog/document?id=433087

JI2.2 | Crpexkanos, Tenskosa, ®usuka tBepaoro tena, Mocksa: Usznarensckuii Lentp PUO€,
2013, ISBN: 978-5-369-00967-3,

URL.: https://znanium.com/catalog/document?id=71904

JI2.3 | Bypobun M. A., Iyoxor M. B., Kuptommun /JI. B., Manomkun A. b., Hukomaes A. B.,
®dwusuka TBepaoro Tena. Jlaboparopuslil npakTukyM, Pszans: PITPTY, 2023, ISBN:
URL.: https://e.lanbook.com/book/380375

9.3.1 IlepevyeHb MPOrpaMMHOI0 o0ecreYeHust
1 | Adobe Acrobat Reader
2 Google Chrome
3 WinDjView
4 Mathcad 15 M010
5 Origin 8.1 Sr2




9.3.2 CoBpemenHble npodeccuoHabHbIe 0a3bl TaHHBIX U HHGOPMAIIMOHHBbIE CIIPABOYHbIE
CHCTEeMBbI

9bC «IOPAUT»

9BC «Jlaap»

1
2
3 ObC TeI'Y
A

BupTyansHbIil YUTATBHBINA 321 AHCcepTanuii Poccuiickoi rocy1apcTBEHHON OMOIMOTEKH

(DI

10. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUME JUCHUIIJIMHBI (MOJYJIS)

AyauT- Oob6opynoBanue

3-218 KOMILICKT Yu4eOHOI MeOeln, IepeHOCHOM HOYTOYK, IIPOSKTOP, SKPaH

3-226 KOMIUIEKT yueOHoM MeOenu, MUuKIIepHbId myabT, AyIHOKOMILIEKT, HTepaKkTHBHAS
crcremMa, mpoekTop, TelekoMMYHUKAIIMOHHBIE MIKA(DBI, IKPaH, KOMIIBIOTED

3-227 KOMILICKT Yu4eOHOI MeOeln, IepeHOCHOM HOYTOYK, IIPOSKTOP, SKPaH

11. METOJUYECKUE MATEPHAJIBI JIVIS1 OBYYAIOLIUXCSI IO OCBOEHUIO
JUCLMUIINHBI

CamocTosTenpHas paboTa CTYJICHTOB MPEANOJIaraeT:

—00s13aTebHOE BBITIOJHEHHUE 3a/IaHUM, TIPEyCMOTPEHHBIX B paMKaX MPOBEICHUS
MPAKTUYECKUX 3aHITUH;

—yrayOJieHHOE U3YYeHHE JINTEPATyPhI 10 MPOMJICHHBIM TEMaM U 110 BOIIPOCaM,
JIOTIOJTHUTEILHO YKa3aHHBIM IPETOIaBaTesIeM;

—HCcrnoab30BaHue MaTepuasioB Y MK i cucteMaru3aiuy 3HaHUM 1 MOJATOTOBKE K
3aHSATUSAM U KOHTPOJIBHBIM paboTam.

KourponbHas pabora Nel

Bapuanm 1.

ATOMHBIE U HOHHBIE paguychl. KOOpAMHAMOHHOE YNCI0 U KOOPAMHALMOHHBI MHOTOTPaHHHUK.
Crexunomerpuueckas (GopMyIia BEIECTBa.

Knaccudukanus TumnoB cBsa3ei B kpucramiax. MeTalInueckue, MoJIeKyJJIipHble KpUCTAIUIBI U
KPUCTAIUIBI C BOJOPOJAHBIMU CBSI3SIMM.

Bapuanm 2.

Krnaccudukanys TunoB cBsizeil B KpucTajuiax. JHeprus cBsi3u. FIoHHbIE KpUCTaIbI.

Knaccugukanus TBepAbIX Tell Ha METAJUIbI U AUIJIEKTPUKH 110 MPOCTPAHCTBEHHOMY PacpeeIeHHUIO
BaJICHTHBIX JIEKTPOHOB. [IpocTeiimas Moaens HOHHOTO KpHucTauia. IoHHbIE KpUCTaIbl XUMHUYECKUX
coenunerit A|Bvii, AnBvi, AnByv. Mozenb KOBaJIEeHTHBIX MOJIEKYJISIPHBIX, METATHYECKUX KPUCTAIIIOB.
HenpepsIBHBIN ITEpeXxo OT OJHOIO KIacca KPUCTAILIOB K IPYTrOMY B COOTBETCTBHUHU C IIEPUOANYECKOU
TalJIHIEN pi1IeMeHTOB MeHaeeeBa.

Bapuanm 3.

OHeprus peueTku HOHHbIX KpucTaiuioB. @opmyna bopaa-Jlanze.

Hanpsoxenus u nedopmanuy B M30TPOITHOM TBEPAOM TeJIE.

Bapuanm 4.

Beruucnenue nocrossHHou MagenyHra.

Ynopyrue nedopMaiiuu 1 HallpsHDKEHUS B KpUCTaIax

Bapuanm 3.

Brruucnenue nocTosHHOM “n”, XapakTEPU3YIOLIEH TOTEHIUA CHJI OTTAJIKUBAHUSA.

3akoH ['yka Ji1s1 aHM30TPOIHBIX TBEPABIX TeJl. MOy yIPYyrocTH U YIIPYTUE MOCTOSIHHBIE.
Bapuanm 6.

®opmyna bopra-Maiiepa 1151 pacueTa SHEPrUM CBSI3U HOHHOTO KPUCTAJLIA.

Ynopyrue BoIHbI B KPUCTAIUIAX.



Bapuanm 7.

Knaccudukanms TumoB cBsizeil B KpucTayuiax. Kpuctanisl ¢ KOBaIGHTHOH CBS3BIO.

Konebanus pemerku. @oHonsl. Konebanus memnoyky oJUHAKOBBIX aTOMOB. | -ast 30Ha bprommosHa.
Bapuanm 8.

KonebOanus 1nHENHON LIENOYKHU, COCTOSALIEN U3 ABYX Pa3IMYHbIX aTOMOB. AKYCTHUECKHE U ONITHUECKUE
BETBHU KoJeOaHui

Teopus Temmoemkoctu Jlebast.

Bapuanm 9.

WudpakpacHoe noriouieHue.

JlononHeHue K Teopuu TernoeMkocT Jlebast. Pemerounas u 31eKTpoHHAs TEMJIOEMKOCTH.

Bapuanm 10.
Konebanust aToMOB TpeXMEpHOM pEIIETKH.
TennoBoe paciiupeHust TBEPAbIX TE.

KonTponbnas pabora No3

Bapuaum 1.

Kitaccuueckast Teopust TEII0EMKOCTH TBEPABIX TEI

TemnonpoBoIHOCTH TBEPABIX T€A. TEMIONPOBOAHOCTD IUIIEKTPUKOB.

Bapuanum 2.

KBanToBas Teopus TEMIOEMKOCTH TBEPABIX TEJN 110 DHIITEHHY.

TennonpoBoAHOCTh TBEPABIX Te. TEMI0NPOBOAHOCTh METAIIIOB.

Bapuanm 3.

ATOMHBIE HapyIlIeHUs CTPYKTYpbI Kpuctasuia. Knaccuduxamus nedextoB cTpykrypbl. OCHOBHBIE
BU/Ibl TOUEUYHBIX J1€()EKTOB.

Hanpsoxkenus, HeoOXoaumble A7t 00pa30BaHMsl TUCIOKAIIUMY B COBEPIICHHOM KPUCTAILIE.
CkasnpIBarolniee HanpsoKeHHeE.

Bapuaum 4.

Ternoseie Toueunsie nedexrol. edexrsr mo @penkento u mo LHoTTkw.

JIBH>KEHUE TUCITIOKAIUM.

Bapuanm 5.

PaBHOBecHast KOHLIEHTPALMsI TOUCUHBIX 1€()EKTOB.

Hanpsokenus, cBs3aHHbIE C TUCIOKAUUAMU. DHEprus Auciokanuu. BzauMoneiicTBue auciokamuii ¢
TOUYEYHBIMHU Ae(eKTaMu.

Bapuanm 6.

TennoBele AeexThl B OMHApHBIX KpucTamiax. L{eHTpbl okpacku.

JleeKThl ynakoBKH U YaCTHUHBIE AUCIOKALUU. [ paHUIIbI 3epeH.

Bapuanm 7.

Paguanuonnsle nedeKTol.

Mertoanl HaOIIOAEHUS TUCTOKAIUH.

Bapuanm 8.

Jucnokanuu. JInaus nucinokanuu. KpaeBele 1 BUHTOBBIE TUCIOKALUH.

[Ipenens! ycroitunBocTH CTpyKTyp. [L1oTHEHIME ymakoBKH YyacTul B cTpykTypax. [loctpoenune
CTPYKTYP C IOMOIIBIO KOOPAUHALMOHHBIX MHOTOI'PaHHUKOB.

Bapuanm 9.

Kontyp 1 Bextop broprepca. [IpaBuno ®@panka.

PaBHOBecHast KOHIIEHTpAIUS TOYEUHBIX AEPEKTOB.

IIpomexxyTouHas aTrecTanus

OK3aMeH npe/oaracT IpOBEIEHNE YCTHOTO OIIpoca MO BOIIPOCaM, CIIMCOK KOTOPBIX TPUBOIUTCS HAXKE.
CrmcoK BONPOCOB K 9K3aMEHY:

1. ArtomHBIC U MOHHBIE paauychl. KOOpaIuHAIIMOHHOE YKCIO M KOOPAMHAIMOHHBIH MHOTOTPAaHHUK.

Crexunomerpuueckas (GopmMyIia BeIeCTBa.

Knaccudukanus TUNOB cBsi3el B KpUcTaluIax. JHEprus cBsi3u. FIOHHBIE KPUCTAIIIBI.

DHeprus pemeTku HOHHbIX KpuctamioB. ®opmyna bopna-Jlanze.

4. Bpruucnenue noctosHHOM MajenyHra.

wmn



NG

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

26.
27.
28.
29.
30.
31.
32.

33.
34.

35.
36.
37.

38.

€69

Brluncienue nocTosHHOM “n”, XapakTepU3yIOLEn TOTCHIUA CUJI OTTAJIKUBAHUSA.
®opmyna bopra-Maiiepa jy1s pacyeTa SHEPTHH CBSI3M HOHHOTO KpUCTAILIA.
Krnaccudukanus THoB cBsi3elt B KprcTamuiax. Kpucramisl ¢ KOBaICHTHOH CBSI3BIO.
Knaccudukanus TUHoB cBsa3eil B Kpucramiax. MeTamuindeckue, MOJEKYJISIPHbIE KPUCTAILIbl U
KPUCTAJUIbI C BOJIOPOJAHBIMH CBSI3SMMU.
Knaccudukanus TBepAblX Tel Ha METAUIbl M JUPJICKTPUKH IO MPOCTPAHCTBEHHOMY
paclpeieNIeHHI0 BAJICHTHBIX 3JIEKTPOHOB. [Ipocreiimas monesnb MOHHOTO KpucTtamia. MoHHbIE
KpUCTAJUIBI  XUMHYecKuX coeaumHeHudt  ABvi, AuBvi, AmBv. Mouens KoBaJeHTHBIX
MOJIEKYJIAPHBIX, METAJUIMYECKUX KpUCTAIUIOB. HempepsIBHBIM IEpexo] OT OJIHOro Kiacca
KPHUCTAJIJIOB K IPyrOMY B COOTBETCTBHH C MEPUOAMUECKON TaOIuIIel 21eMeHTOB MeHieneeBa.
Hanpsokenus u geopmanuu B ©U30TPOITHOM TBEPIOM Telle.

Yopyrue nedhopMaiuu 1 HapsKeHUs B KpUCTaIax
3akoH ['yka /1711 aHU30TPOIHBIX TBEPABIX TeJl. MOIyJIH YIIPYTrOCTH U YIIPYTHUE MTOCTOSIHHBIE.
VYrpyrue BOJIHbI B KpUCTAIIIAX.
Konebanus pemerku. @oHonsl. Konedanus 1enoyky 0AMHAKOBbIX aTOMOB. | -as 30Ha bpromosHa.
KonebGanus nuHENHHOW NENMOYKH, COCTOSILEH M3 JIBYX DPAa3JIMYHBIX aTOMOB. AKYCTHYECKHE H
ONTUYECKUE BETBU KOJICOAHMIA
NudpakpacHoe noriormieHue.
Konebanust aToMOB TpeXMEpPHOM pEIIETKH.
Kitaccuueckast Teopust TEII0EMKOCTH TBEPABIX TEI
KBanToBast Teopust TEMIOEMKOCTH TBEPBIX TEJN 110 DHIITEHHY.
Teopus termoemkocTu Jlebas.
Jlononuenue kK Teopun TertoeMkoctu Jlebas. Pemerounas u 35ieKTpOHHAS TEINIOEMKOCTH.
TennoBoe paciIMpeHust TBEPbIX TEI.
TenmonpoBOAHOCTH TBEPABIX TEII. TEIIONPOBOAHOCTh JUAJIEKTPUKOB.
TennonpoBoAHOCTh TBEPABIX Te. TEMI0NPOBOAHOCTh METAIIIOB.
ATOMHBIE HApYyIICHHUS CTPYKTYpbl Kpuctawia. Knaccudukamus aedekroB cTpykTypbl. OCHOBHbBIE
BUJIbI TOUCYHBIX J1e(DEKTOB.
Temnoseie Toueunsie nedexrtol. edexrsr mo @penkento u mo LHoTTkw.
PaBHOBecHast KOHIIEHTpAIUS TOYCUHBIX Je(PEKTOB.
TeroBbie AedekThl B OMHAPHBIX KprcTauiax. [[eHTpsl okpacku.
Panuanmonneie neeKThl.
Hucnokanuu. JInnusa nuciokanuu. KpaeBbie 1 BHHTOBBIE AUCIOKALIMH.
Kontyp u Bextop broprepca. [Ipasuno ®@panka.
Hanpsokenus, HeoOxomumble Ui 0Opa3oBaHUs JTUCIOKAllMd B COBEPUICHHOM KpHUCTaIe.
CkanpIBaroliee HanpsoKeHHeE.
JIBH>KEHHME TUCTIOKAITUM.
Hamnpsbxenus, cBsizaHHBIC ¢ TUCTOKAIUSAMH. JHEPrus AUCIOKAIMU. B3aumonecTBie qucioKamuit
C TOYCUHBIMH JIe(heKTaMHU.
JledekThl yIakoBKH M YaCTUYHBIE NUCITOKAaUU. [ paHuIlbI 3epeH.
Mertoasl HaOIIOAEHUS TUCTOKAIIUA.
[Ipenensr ycroitunBocTH CTpyKTYp. IInoTHelmme yrmakoBku 4acTull B CTpykrypax. Ilocrpoenue
CTPYKTYP C HOMOIIbIO KOOPAMHAIIMOHHBIX MHOTOIPAaHHUKOB.
PaBHOBeCHas1 KOHIIEHTpAIHS TOYEUHBIX 1e(DEKTOB.

IIK-2: Crioco0eH BBINOJHATH IKCIEPUMEHTATbHYIO padoTy B 00;1acTH (GU3NKH M 0(POPMIATH Pe3yIbTaThI

HCCJIeI0BAHUI M pa3padoTok

Homep [IpaBunbHBIA OTBET ConeprkaHue BOIpoOca/3agaHus Kpurepuu
3amaHus (xstr0U) OLICHUBAHUA 3a/IaHUH

3aoanusn 3AKpblmozo muna

1 3 TemnoeMKOCTh TBEPABIX TEI B 00JIACTH
HHU3KHUX TeMIIepaTyp pacret
MPOMOPIIMOHATIEHO
1. C~T

2. C~T?




3. C~T
4. C~exp(T)

TeroeMKoCTh  KPUCTAJUIOB B 00JIacTH
BBICOKHX TEMIIEpaTyp paBHA

1. 28]x/mons K

2. 1]JIx/mons K

3. 25][x/monn-K

4. 37,5x/mons K

Toueunsle  AeeKThl  JNOKANU3YIOTCS B
06JIACTAX KPUCTAIIIA PA3MEPOM MOPSIKA:
1. 108 cm

2. 10%m
3. 10¥%cMm
4. 10twm

Jucrnokanuu OTHOCST K:
1. ToueunsiM nedexram
2. JluHeiiHbIM AedeKTaM
3. TloBepxHOCTHBIM AeeKTam
4. OObeMHBIM JedeKTam

YpoBeHb, KOTOPBIN OTENSIET
MIOJIHOCTBIO 3aII0JJHEHHBIE YPOBHU OT
MOJIHOCTHIO HE3ATIOJTHEHHBIX
Ha3bIBACTCS

1. Yposuem ®epmu
2. YposHem MakcBeiia
3. VYporuewm [lupaka
4. VYposueMm [lnanka

3akoHn Bunemana u ®pania riacur:
OTHOLICHHE TEIUIONPOBOJAHOCTH K
AIIEKTPOIPOBOJHOCTH IS
OOJIBLIIMHCTBA METAJIJIOB MPSIMO

MIPOIOPIIMOHAIIEHO
1. ~T?

2. ~T

3. ~T®

4. ~exp(T)

TermmonpoBOAHOCTh METAIIOB MPHU
BbICOKMX TemmnepaTypax (~300 K)
pacTeT MpOMOPIHOHAIBEHO:

1. ~T?
2. ~T
3. ~exp(T)

4. ocraercs MOCTOAHHON U HE
3aBHCHT OT TeMIepaTypbl

CKoJbKO TUNOB Je(EKTOB pa3InyaroT
B TBEPJbIX Tesax?
1. 2

2. 10




3. 4
4. 1
9 1 K kakomy THIy 1e()eKTOB OTHOCST
BaKaHCHUU, MEXY3€JIbHbIE aTOMBI,
COYETaHUs 3TUX JePEKTOB, IIEHTPHI
OKpacKH | T.II.
1. ToueunsM nedexTam
2. JluneitHpiM nedexram
3. TloBepxHocTHBIM AedekTam
4. OO0BeMHBIM nedeKTam
10 3 K kakomy THIy 1e()eKTOB OTHOCST
IPaHUIbI 3epEeH U JIBOHUKOB,
Mesk(a3Hble TpaHUIIbI, CTPATHI POCTA,
IpaHuUIbl 30H pocTa?
1. Toueunsm nedexTam
2. JluneitHpiM nedexram
3. TloBepxHocTHBIM AedekTam
4. OO0BeMHBIM edeKTam
11 1 Bakancus — 310
1. V3en pemerku, B KOTOpOM
OTCYTCTBYET aTOM HJIH HOH;
2. Kpaii HegOCTpOCHHOI aTOMHOU
IJIOCKOCTH (3KCTPAIIOCKOCTH),
00OpbIBaIOILEHCS BHYTPU
KpHUCTaIa;
3. TloBepxHOCTH KpHCTaIIa
12 3 [Tapa nedexroB (BakaHCus
—MEXKY3eJbHBII aTOM) Ha3bIBAETCS
1. Hdedexrom no Hlotku
2. Nedexrom mo depmu
3. edexrom no Openkento
4. JluneWHbIM nedeKTOM
13 3 [Tpu oGpa3oBaHuM JePEKTOB MO
@DpeHKeInto TIOTHOCTh KpUCTalia
1. VBenuuuaercs
2. YMmeHblIaeTcs
3. Ocraércs HEM3MEHHOM
3aoanua omKpvuimozo muna
1 ONEeKTpOHHBIH Ta3 B MeTajjle ONHCHIBAETCA CTATUCTHKOU

[TpaBUIBHBIN OTBET (KITFOY)
(Depmu-Aunpaka)

2

Toueunsie neeKTHI B BUIE COBOKYITHOCTH ATOMOB B MEK/I0Y3THAIX
1 BaKaHCHUI Ha3bIBAIOT Je(heKTaMu 10

[TpaBUnIBHBIN OTBET (KITFOY)

(Ppenkento)

3

KBa3znuacTuipl, COOTBETCTBYIOIINAE YIPYTUM
KOJIEOAHUSAM KPUCTAIIIMUECKON PELIeTKH, Ha3bIBAIOTCS




[TpaBUILHBIN OTBET (KIIO)
( honOHAMM).

4 CKOJIBKO ONITUYECKHX BETBEH KOJICOAHU B CIICKTPE
KOJICOAHUH PEIIeTKU, €CIM  MPUMUTHBHAS S4Yeiika
KpHcTajuia cocTouT u3 | atomoB?

[IpaBunbHBINA OTBET (KITIOY)
3/-3

5 B pCaJIbHBIX  YCJIOBUAX 3J'I€KTpOHHI:II7I ras B MCTaJLIax

Bceraa (BBIPOXKICH MJIH HEBBIPOXKIICH)

[IpaBunbHBINA OTBET (KITIOY)
BBIPOXKACH

6 YpoBenp depMu — 3TO ypOBEHb, BEPOATHOCTH 3aIOJHEHUS
KOTOpOTO paBHa

[IpaBunbHBINA OTBET (KITIOY)
0,5

7 MexaHndyeckoe  HalpsDKEHHE, PABHOE  OTHOIICHUIO  CHJIBL,
NPUIOXKEHHON K 00pa3iy, K (aKTUUECKOMY 3HAYCHMIO IIJIOIAAN
CCUEHMS, U3MEHSIOLICHCS IPH HANPSDKEHUSIX, CIIOCOOHBIX BBI3BATh
JOCTaTouHyl0 JaedopManuio, Ha3bIBaeTCS

(MCTHHHBIM WJIH YCIIOBHBIM)

[IpaBunbHBINA OTBET (KITIOY)
HUCTHHHBIM

8 Koaddummenr, paBHBII OTHOIICHUIO MaKCHMaJIbHBIX
KacaTeJabHbIX HaHpH)KCHI/Iﬁ K MaKCUMaJIbHbIM HOPMaJIbHBIM

Ha3bIBaeTca K03 QumeHTom

[IpaBunbHEIA OTBET (KITFOY)
MSATKOCTH

9 HopmanbHble WM KacaTelbHBIE HAMPSHKEHUS CIOCOOCTBYIOT
Pa3BUTHIO IUIACTHYECKOH nedopmaryun?

[TpaBuUnBHEIN OTBET (KITIOY)

Kacarenbnbie
10 N3menenue o0beMa mim (HopMbl Tena 0e3 U3MEHEHHS er0 MacChl
aon EVUCTBUEM BHEIIHEN CUJIBI Ha3bIBaeTCs

[IpaBunbHEIA OTBET (KITFOY)
nedopmareit




