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1. HEJIA U 3AJAYHN JUCTIAITJIMHbI

e ocBOCHUA TMCHUIINHBI (MOYJIs):

L[eano OCBOCHUA NUCLHUIIIINHBI ABJIACTCA:

co3aanue GyHAaMeHTaIbHON 06a3bl 3HAHUN B 007acTU (PU3UKU KOHJIEHCUPOBAHHOTO
COCTOSIHUS BEIIECTBA, HA OCHOBE KOTOPOIl B IajibHEHIIeM MOYKHO pa3BUBaTh 0oJiee YriyOJIeHHOE U
JeTaM3UPOBAHHOE U3YyUYEHHUE PA3INYHBIX pa3/ieioB (PU3UKU KOH/IEHCUPOBAHHBIX CPe]l B paMKax
CHEIHATM3UPOBAHHBIX KYPCOB.

3agaun:

3amavyaMy OCBOEHHUS JUCLIUMIIINHEI SIBJISIOTCS:

JIaTh TIPE/ICTABJIICHHE 00 OCHOBHBIX MOHATHIX (PU3UKH KOHJACHCHPOBAHHOT'O COCTOSTHUS U
0COOEHHOCTSIX CTPOCHUS KOHJIEHCHPOBAHHBIX CPEJl, 3SHAKOMCTBO C (PM3HUECKUMHU CBOHCTBAMHU
KPUCTAJUTMYECKUX MAaTEPHUAJIOB, TIOJITOTOBKA CTYICHTOB K YIIIYOJICHHOMY U3YYCHHIO
CIEIIUCLIUIIINH

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
Huxin (paznen) OIl: B1.BB1.B
TpeGoBanus k npeaBapuTeJIbHOI MOATOTOBKE 00y4al0LIerocs:

MaremaTuyeckui aHaiu3
Huddepenunansabie ypaBHEHUS

Teopust PyHKIIUN KOMILJIEKCHOTO ITEPEMEHHOTO
Mexanuka

DIIEKTPUYECTBO U MAarHETU3M

MonexynsipHast pu3nka

JMCUMIUIMHBI (MOYJIH) U TPAKTHKH, 1JI51 KOTOPBIX OCBOEHHE TAHHOW JUCIUNIMHBI
(MoayJis) He00X0AMMO KaK NpeanecTByIoLee:

Hayuno-uccienoBatenbckas paboTa
®wu3mKa MoIynmpoBOIHUKOB

OU3NKO-TEXHUYECKHE OCHOBBI METOJIOB YJIbTPA3BYKOBOI'O UCCIIEOBAHUS
3. OFBEM JUCHHUIIVIMHbI

O0mas TPyA0EMKOCTh 4 3ET
YacoB 110 y4eOHOMY IUIaHy 144
B TOM 4YHCJIE:

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

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIBTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

[TK-2.1: TTpoBOAMT SKCIIEPUMEHTATIbHBIC UCCIICIOBAHUS C TPUMEHEHUEM Hay4YHO-
HCCIIeIOBATENECKOTO 000PYA0BaHNUS B COOTBETCTBUU C YTBEPKICHHBIMU METOIMKAMU

VYposenb |  DkcnepuMeHTaIbHBIE METOJIBI UCCIEIOBAHNS C TPUMEHEHUEM HAYYHO-
HCCJIEIOBATEIBCKOTO 000y 10BaHUS

VYposenb | [IpoBOAUTH SKCIIEPUMEHTAIBHBIE UCCIAEAOBAHUS C TPUMEHEHUEM HAYYHO-
HCCIIEI0BATEIHCKOTO 000PYI0OBAHHUS B COOTBETCTBUHU C YTBEPKICHHBIMU
METOIUKaMHU

YpoBenb |  TexHHKOW SKCIIEPUMEHTA MO UCCIEIOBAHUIO (DU3HUECKUX CBOWCTB
MaTepUaJIOB



[1K-2.2: Aranu3upyet Gpuznydeckue siBICHUS U TPOIECCHl K COCTABIISECT OTYET M0 TEME

HCCICO0BAaHMA UJIH 110 pE3YyJIbTaTaM IMPOBECACHHBIX 3KCIICPUMCHTOB

Yposens 1

Yposens 1

dusndeckue ABICHUA U IIpOLECCHI

AHaJ'II/ISI/IPOBaTI) (l)I/IBI/I‘IeCKI/Ie SABJICHUSA U IIPOLECCHI U COCTABJIATH OTUCT I10

TEME UCCIICAOBAHUSA WIIH 110 PE3YyJIbTaTaM IIPOBCACHHBIX SKCIICPHMECHTOB

Yposens 1

CBOMCTB TBEPABIX TEI
5. BUAbI KOHTPOJIA

Bunsl KOHTpOJIL B ceMecTpax:

OK3aMCHBI

5

KYpCOBBIE pabOThI

5

6. SI3BIK IIPEIIOJABAHUA

SI3BIK NIpenoaBaHus: pyCcCKU.

7. CTPYKTYPA M COJAEP)KAHUE JUCHUTIIMHBI (MOYJIST)

MGTOI[aMI/I aHaJIu3a (l)I/ISI/I‘IeCKI/IX SIBJICHUH U IMpoueccCcoB I/ICCJ'Ie,HOBaHI/Iﬁ

Kox
3AHAT.

HaumeHnoBaHue pa3iesioB u
TeM

Bun
3aHATHSA

Cemectp
/ Kype

Yacos

Hctou-
HUKHU

IIpumeuan-
ue

Pazmen 1. 1. Kunaccudukanus
TUIIOB CBsI3eM B KpHUCTaJIJax.
DHeprus cBsi3u

1.1 |[ATomMHBIE W HMOHHBIC PaJHYCHI.
KoopaunanmonHoe yucio u
KOOPJAMHALIMOHHBIN
MHOT'OTPaHHHUK.
Crexuomerpuueckas
BEILIECTBA.
Knaccudukanus Tunos cBszell B
KpUcTajiax. HNonnbie
KPUCTaJUIBL. Kpucramisr c
KOBAJICHTHOM CBSI3BIO.
Meraunueckue KPUCTAILIBL.
MonexynsipHbie KPUCTAJUTHI.
Kpucramnel ¢ BOIOpPOJAHBIMHU
CBA3SIMH. OHeprus CBSI3U.
DHeprusi  pemeTKu  MOHHBIX
kpuctamioB. @opmyna bophna-
Jlanne. Brruncnenne
MOCTOSTHHOM Manenynra.
Brruncnenue MMOCTOSTHHOM,
XapaKTEPU3YIOIEH  IMOTEHINA
cun oTtankuBanus. Popmyna
bopna-Maiiepa.

dhopmyna

Jlex

J1.2 J11.3
J1.4

J1.6J12.1
JI22J12.3

1.2 [Krnaccudukamus KpUCTaUIOB TIO

THUMAM CBs3€el

Cp

JI1.1JI1.2
J1.3 J11.4
JI1.5 JI1.6
JI1.7J12.1
J22J12.3




1.3 [Knaccudukamus xpucraiuioB Ha [Jlek
METaJIbl U JUAJIEKTPUKH  TIO
MIPOCTPAHCTBEHHOMY
pacrnpeesneHuIo BaJICHTHBIX
3JIEKTPOHOB. [Ipocreiimas
MoOJieJIb ~ MOHHOTO  KpHCTasia.

HonHble KpUCTAIIIBI XUMHUYECKHUX
coemnuenun  AIBVII; AlIBVI;
AllIBV. OTnuyuTenbHbIe
0COOEHHOCTH Moenei
KOBaJICHTHBIX, MOJIEKYJSIPHBIX U
METAITMYECKUX KPUCTAIIOB.
Paznen 2. VYmpyrue cBoiicTBa
KPUCTAJIJIOB.

2.1 |Hampspokenus u nedopmarnuu B|Jlek JI1.1J11.2
W30TPOITHOM  TBEPAOM  TeEJe. J1.3J11.4
Yupyrue nedopmaru u JI1.5J11.6
HaIpsKEHUs B KpUCTaIaxX. 3aKOH JIL.7J12.1
I'yka 1151 aHU30TPOIHBIX TBEPIBIX J12.2J12.3
Ten. Moaynu  yOopyroctd u
YOpPYTHUe NOCTOSIHHBIE.

Ynpyrue BOJIHbI B KpUCTaIaX.

2.2 |Hampsokxenuss u nedopmarnuu B|IIp JIT.1J11.2
M30TPOIMTHOM  TBEPJOM  TeEJe. J1.3J11.4
Yupyrue nedopmaru u JI1.5J11.6
HaIPsKEHUS B KpUCTaIaxX. 3aKOH J1.7
['yka 1u1st aHU30TPOITHBIX TBEPIBIX
Tel.

2.3 |Hampsokenus u nedopmanuu B|Cp JI1.1J11.2
U30TPOITHOM  TBEPJAOM  Telle. J1.3J11.4
Yupyrue nedopmaru " JI1.5J11.6
HaANpPSDKEHUs B KpUCTallIaX. 3aKOH J1.7
['yka y1st aHU30TPOITHBIX TBEPIBIX
Tel.

2.4 |Konebanust pemetku. DoHonsl. |Jlek JIL.1J11.2
Konebanus LIETIOYKHU J1.3J11.4
OJIMHAaKOBBIX ~ aTOMOB. |-30Ha JI1.5J11.6
bpuitrosna. JIL.7J12.1
Konebanuss NTUHEHHON IIETOYKH, J2.2J12.3

COCTOAIIEH W3 JABYX Pa3IUYHBIX
aTOMOB. AxycTuueckas u
ONTHUYECKasi BETBH KOJeOaHUH.
KonebGanuss aToMOB TpexMepHOU
PELIETKHU. WudpaxpacHoe
MOTJIOIIECHHE.




2.5 |Konebanus pemerku. Pononsl. |[Ip 4 JI1.1JI1.2
Kosebanns nenoyky o AnHAKOBBIX JI1.3J11.4
atomoB. |-30Ha  bpwmitosHa. JI1.5 JI1.6
Konebanuss NuMHEHHOH IEIMOYKH, JI1.7
COCTOSIIIEH W3 JIBYX Pa3iHYHBIX
aTOMOB. AxkycTuueckas u
ONTHUYECKasT BETBU KOJIEOAHU.

KoneGanust aToMOB TpexMepHOi
PEIIETKH. Wndpaxpacuoe
MOTJIOLICHHE.
Pasnen 3. TerwioBeie cBOKCTBaA
TBEPbIX TeJl.

3.1 |Knaccuueckas teopus | JIex 2 JIT.1J11.2
TEIUIOEMKOCTA  TBEPJbIX  TEJl. JI1.3J11.4
KBanToOBas Teopusi TEIIIOEMKOCTH JI1.5 JI1.6
TBEPABIX TEJI IO DUHILITEHUHY. JI1.7

3.2 |Teopuss Ttermoemkoctu JleOas. Jlex 5 JIT.1JI1.2
Homnonuenue K TEOPHUH JI1.3J11.4
TEIJIOEMKOCTH Jebast. JIL.5 JI1.6
Pemierounass w©  3nMeKTpoHHAas JI1.7
TEIJIOEMKOCTH.

3.3 |TemnoBoe pacmupeHue TBepbIX |JIek 8 JI1.1 J11.2
TeJ. JI1.3J11.4
TennonpoBOAHOCTb TBEPABIX TEIL. JIL.5 JI1.6
TennonpoBogHOCTH J1.7
JTUJICKTPUKOB.

TennonpoBoAHOCTb METAIIOB.

3.4 |Knaccuueckass u  kBanToBasd | IIp 6 JI1.1JI1.2
TEOpUsI TEOPHM TEIIOEMKOCTH JI1.3J11.4
TBEPJIBIX TE. JI1.5 JI1.6
Pewenue 3anau. J1.7

3.5 |Kmaccuueckas teopust | Cp 14 JI.1J11.2
TEIJIOEMKOCTH  TBEPIABIX  TEl. JI1.3JI1.4
KBaHTOBAas TEOPUS TEIIIOEMKOCTH JI1.5 JI1.6
TBEPJBIX TEJI 1O DUHILITEHHY. JI1.7

3.6 | Teopus Termnoemkoctu [lebas. Cp 16 JI1.1JI1.2
TermmoeMKoCTp  METAIOB U JI1.3J11.4
JIUAJIEKTPUKOB. JI1.5 JI1.6

J1.7




3.7 | TemmonpoBoaHocts metamioB u|Cp 3) 6 JI1.1JI1.2

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

Paznen 4. ®usuka peanbHBIX

KPHUCTAJIOB.

4.1 | AToMHbIE HapyIIEHUs CTPYKTYpHI | JIek 5} 5 JIT.1JI1.2
KpHUCTaJLIA. Knaccudukanus J1.3J11.4
Ie(QEeKTOB CTPYKTYPBHI. JI1.5 JI1.6

J1.7

4.2 | AToMHBIe HapyIieHus CTpyKTypsl | [Ip 5 5 JIT.1J11.2
KpHCTaa. Knaccudukanus JI1.3J11.4
ne(eKTOB CTPYKTYPBHIL. JI1.5 JI1.6

J1.7

4.3 | Knaccudukarus nedexroB [ Cp 5 10 JI2.1J12.2

KPHUCTAJJIOB. J12.3

Cnncox 00pa3oBaTeJbHBIX TEXHOJIOTHI

JlckyccroHHbIE TEXHOIOTUH ((hOpyM, CUMITO3UYM, €0aThl, akBapuyMHasi IUCKyCCus,
NaHeJbHAsl JUCKYCCHSI, KPYTJIIbIH CTOJ, pacuIuTHpoBaHHAs U T.1.)

2 | AxtuBHOe ciymaHue

8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHWA TEKYIIEA "
IMPOMEXYTOYHOU ATTECTALIUN

8.1. OueHouHbIe MaTepUAJbI JAJIS1 IPOBeIeHUS TeKYUIel aTTecTaluu
Cw.IIpunoxenne
8.2. OueHouyHble MaTepuAaJIbI 1JIsl IPOBEAEeHUS IPOMEKYTOYHOM aTTecTaluu
Cwm.IIpunoxenue
8.3. TpeGoBanusl K peHTHHI-KOHTPOJIIO

Pelitunr 3a cemectp

[TepBast kouTponbsHas Touka. Conepxkanue moayns 1: Temsr 1 2.

Bcero 3a mogyns — 30 6amnoB, u3 Hux 10 — Tekymas paborta CTyAeHTOB, 15 — pyOexHas
KOHTpOJbHAs paboTa, 5 — MOCemaeMoCTh CTyICHTaMH JIEKIIUN U TMPAKTUYECKUX 3aHATHH.

Bropas konTponbsHas Touka. Conepxkanue Moayis 2: Temsr 3 — 4.

Bcero 3a mogyns — 30 6amnoB, u3 Hux 10 — Tekymras pabora CTyAeHTOB, 15 — pyOexHas
KOHTpOJbHAs paboTa, 5 — MOCemaeMoCTh CTyICHTaMH JIEKIIUN U TMPAKTUYECKUX 3aHATHH.

Dx3ameH — 40 6aos.

[TporpamMmoii npeaycMaTpuBaeTCs BBIIOIHEHHE MMCbMEHHBIX KOHTPOJIBHBIX paldoT B




KauecTBe GopM pyOEKHOTO KOHTPOJIS B KOHIIE KXKIOTO MOYJIsl. J{JIsl MOATOTOBKH K PyOSKHOMY
KOHTPOJIIO MPEANOJIAracTCs BBINOJIHEHUE JOMAIIHUX 3aJaHUI 110 KaXKI0W POMJICHHOW B TEUEHUE
MOJIYJISI TEME M HCTIOJIh30BaHNe 0aHKa KOHTPOJIBHBIX BOPOCOB 1 3ananuii YMK.

9. YYHEBHO-METOANYECKOE U HTHOOPMAILIMOHHOE OBECIIEYEHHUE

JAACHUIIIINHBI MO4YJIS)
9.1. PexoMenayemasi iuTepaTypa

9.1.1. OcHoBHas IMTEPATYpa

Hudp

Jlureparypa

J1.1

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

Jd1.2

Jlangay, Jlupmmun, Teopetndeckas pusuka. Tom 9. Ctatuctudeckas ¢pusuka. Teopust
KOHJICHCUpOBaHHOTO cocTosiHus. Yacth 2, MockBa: U3narensckas ¢upma "dusuko-
Marematuueckas jureparypa’ (PU3MATIINT), 2018, ISBN: 978-5-9221-1580-3,
URL.: https://znanium.com/catalog/document?id=369176

J1.3

ITonosa U. I'., ®usuka KOHAEHCUPOBAHHOTO cOocTOsiHUSA, PocToB-Ha-/{ony: JoHckoi ['TY,
2021, ISBN: 978-5-7890-1877-4,
URL.: https://e.lanbook.com/book/237767

JI1.4

Enudanos I'. 1., ®uszuka tBepaoro tena, Cankr-Ilerepoypr: Jlans, 2022, ISBN: 978-5-
8114-1001-9,
URL.: https://e.lanbook.com/book/210671

J1.5

Maryxun B. JI., Epmakos B. JI., ®usuka tBepaoro tena, Cankr-IlerepOypr: Jlans, 2022,
ISBN: 978-5-8114-0923-5,
URL.: https://e.lanbook.com/book/210305

J1.6

Maryxun B. JI., Epmakos B. JI., ®usuka tBepaoro tena, Cankrt-IlerepOypr: Jlans, 2021,
ISBN: 978-5-8114-0923-5,
URL.: https://e.lanbook.com/book/167762

J1.7

lNonbaane B. A., [Tunuyk JI. C., Meimkun H. K., ®u3uka KoHAEHCHPOBAHHOTO COCTOSIHUS,
Munck: benopycckas Hayka, 2009, ISBN: ,
URL.: https://biblioclub.ru/index.php?page=book&id=93309

9.1.2. lonoTHUTEIBHASI IUTEPATypPa

Hiudp

Jlureparypa

J2.1

Mumanckuii, Cumynnn, @u3uka TBepaoro Tena, Kpacnosipcek: Cubupckuii henepanbHblii
yHuBepcuteT, 2021, ISBN: 978-5-7638-4588-4,
URL.: https://znanium.com/catalog/document?id=433087

2.2

Crpekanos, Tenskosa, ®usnka TBepaoro tena, Mocksa: M3narensckuii Lientp PUO @,
2013, ISBN: 978-5-369-00967-3,
URL.: https://znanium.com/catalog/document?id=71904

J2.3

Bypo6un M. A., Jly6kos M. B., Kupromun /I. B., Manomkun A. b., Hukonaes A. B.,
®dwusuka TBepaoro Tena. Jlaboparopuslil npaktukyM, Pszans: PITPTY, 2023, ISBN:
URL.: https://e.lanbook.com/book/380375

9.3.1 IlepeyeHb NPOrpaMMHOI0 0OOecneYeHus

Adobe Acrobat Reader

Google Chrome

WinDjView

Mathcad 15 M010

gl |W|IN]F

Origin 8.1 Sr2




9.3.2 CoBpeMeHHbIe podeccuoHATbHbIE 0a3bI JAHHBIX U HH(POPMALIMOHHBbIE CIIPABOYHbIE

CHCTEeMBbI
1 BupTtyansHbIi ynTaIbHBINA 3411 quccepTanuid Poccuiickoii rocy1apcTBeHHON OMOIMOTEKH
2 S];E \TBFV
3 ObC «Jlanp»
4 9BC «FOPAUT»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOAY JIS)

AyauT-s Oob6opynoBanue

3-218 KOMIUICKT YueOHOI MeOeln, IIepeHOCHOM HOYTOYK, IIPOSKTOP, SKpPaH

3-226 KOMIUIEKT y4eOHOU MeOenr, MUKIIEepHBIA MyIbT, AyIUOKOMIUICKT, IHTEpaKTHBHAS
cucteMa, mpoekTop, TeleKoOMMYHUKAIIMOHHBIE MIKa(DbI, JKPaH, KOMITBIOTED

3-227 KOMIUICKT Y4eOHOI MeOeln, IIepeHOCHOM HOYTOYK, IIPOCKTOP, IKPaH

11. METOAUYECKUE MATEPHAJIBI JI/151 OBYYAIOLUXCSI IO OCBOEHUIO
JUCLMUIIINHBI

CamocTosTenbHas paboTa CTYJICHTOB MPEANOJIaraeT:

—00s13aTeIbHOE BBIMIOJHEHUE 3a/IaHU, TPEAYCMOTPEHHBIX B PaMKax MIPOBEICHUS
MPAKTUYECKUX 3aHATUH;

—yriayOJICHHOE H3yUYeHHUE JIMTEPATYPhI 110 IPOHICHHBIM TeMaM U TI0 BOIIPOCaM,
JOTIOJTHUTEBHO YKa3aHHBIM MPEToaBaTeseMm;

—HCIoJb30BaHre MaTtepuanoB Y MK miis cucteMaTusaluy 3HaHUM U TTIOJITOTOBKE K
3aHSATHUSM U KOHTPOJIBHBIM padoTam.




IMTPMJIOKEHHUE

OueHovyHbIe MaTePHAJIbI I IPOBEAeHNsI TEKYIIeH aTTecTaluu

KonrtpoasHas padora Nel

Bapuanm 1.

ATOMHEBIE ¥ HOHHBIE PaanycChl. KOOpI[I/IHaLII/IOHHOC YHuCJI0 U KOOp,I[I/IHaI_II/IOHHHﬁ MHOTI'OI'paHHHK.

CrexuomMerpuueckas (GopMyIia BeIecTBa.

KJ'IaCCI/I(l)I/IKaI_II/IH THUIIOB CBs3€H B KpucTtaJuiax. MCTaJ'IJ'II/I‘IGCKI/IC, MOJICKYJISIPHBIC KPUCTAJJIbI U

KPHUCTAJLJIBI C BOJIOPOAHBIMU CBSI3SIMH.
Bapuanm 2.
Krnaccudukanus THoB cBsi3eit B KpucTauiax. JHeprus cBsizu. FIOHHbIE KPUCTaIIIBI.

Krnaccudukanus TBepAbIX TEJ HA METAJUIBI M IUAJIEKTPUKH 110 POCTPAHCTBEHHOMY PaCIpeIeICHUIO
BAJICHTHBIX 3JIeKTPOHOB. [IpocTeiiias Moieas HOHHOTO KpucTayia. MloHHBIE KpUCTAIIIIbI XUMHUYECKHUX
coenunenit AiBvii, AuBvi, AnBv. Mojieis KOBaIe€HTHBIX MOJIEKYJISIPHBIX, METATTHYECKUX
KpuctajioB. HempepsIBHBIN 1epexo]1 OT OJJHOTO KIacca KPUCTAIOB K JIPYTOMY B COOTBETCTBHH C

MIePUOMYCCKOM TaOIMIIeH 31eMeHTOB MeH/ieseeBa.

Bapuanm 3.

DHeprus pemeTku HOHHbIX KpuctamioB. @opmyna bopna-Jlanze.

Hamnpspxenus u neopmaiiuu B U30TPOITHOM TBEPIOM TEJIE.

Bapuanm 4.

Brruncienue nocrossHHor ManeinyHra.

Yupyrue nedopmariuu U HanpsHKEHHs B KpUCTaIax

Bapuanm 5.

Briuucnenue nocTosHHOM “N”, XapakTepU3YIOIIEel MOTEHIMA CHUIJI OTTAJIKUBAHMUSL.
3akoH ['yka 111 aHU30TPOIHBIX TBEPABIX TeJl. MOyIH YyIIPYrOCTH U YIIPYTHUE MOCTOSIHHBIE.
Bapuanm 6.

®opmyna bopua-Maiiepa i pacuera SHEPIUH CBSI3M HOHHOT'O KpUCTaJlia.
VYrpyrue BOJIHBI B KpUCTAJIIaX.

Bapuanm 7.



Knaccudukanus TunoB cBsseii B kpucramiax. Kpucraiisl ¢ KOBaJIEHTHON CBS3BIO.
Konebanus pemerku. @oHonsl. Konebanus memnoyku oJuHaKOBbIX aToMOB. | -ast 30Ha bpromtosHa.
Bapuanum 8.

Konebanust TMHEHHOM ETIOYKH, COCTOSIIEH U3 IBYX PAa3IMYHBIX aTOMOB. AKYCTUUYECKHE U

ONTUYECKUE BETBU KOJICOAHMIA
Teopus Temmoemkoctu Jlebast.
Bapuanum 9.

WudpakpacHoe moriaonieHue.

HOHOJ’IHGHI/IC K TCOPHH TCILNIOCMKOCTH I[e6a51. Pemerounas u QJICKTPOHHAs TCIINIOCMKOCTH.

Bapuanm 10.

Konebanus aToMOB TpeXMEpPHOI pelIeTKH.

TennoBoe paciIMpeHns TBEPIABIX TEII.

KourponsHas padbora Ne3

Bapuanm 1.

Knaccrndeckast TeOpHst TETUIOEMKOCTH TBEPJIBIX TEJ
TennonpoBoIHOCTE TBEPABIX Tel. TermIonpoBOAHOCTD JUIEKTPUKOB.
Bapuanm 2.

KBaHTOBast TEOpHsI TEMIOEMKOCTH TBEP/BIX TN MO0 DHIITEHHY.
TennonpoBoIHOCT TBEPABIX Tel. TermIonpoBOAHOCTh METAILIOB.
Bapuanm 3.

ATOMHBIE HapyLIeHUs CTPYKTYpbI Kpuctaiia. Kinaccupukanus nepextoB cTpykTypbl. OCHOBHbIE

BUBI TOYCYHBIX ,Z[C(I)CKTOB .

HaHpH)KCHI/ISI, HGO6X0,[[I/IMBIC JJIsL 06pa3013aH1/151 AUCIIOKAaIM B COBCPIHICHHOM KpHUCTAJIIIC.

CKaJ'ILIBaIOH_ICC HAaITPsAKCHUC.

Bapuanm 4.



TemnnoBeie Toueunsie gedexrtol. edexrsr mo @penkento u no LloTTku.
JIBU>XKeHUE TUCITOKAITUH.

Bapuanum 5.

PaBHOBecHast KOHLIEHTPALMsI TOUEUHBIX 1€(EKTOB.

Hanpspkenus, cBsi3aHHbBIE C TUCITOKAUSIMHU. DHEPTUS TUCIOKay. B3anMoaeicTBue AUCIIOKAIHMA C

TOYEUHBIMU JIe(heKTaMH.

Bapuanum 6.

Ternnossle nedexTsr B OMHApHBIX KpucTauiax. LleHTpsl okpacky.
JleheKkTsl yIakOBKY M YaCTHYHbIE AUCIOKAKH. [ paHuIIbI 3epeH.
Bapuanm 7.

Pannanmonssie neexThl.

Mertoasl HaOIIOAEHUS TUCITOKAIIUA.

Bapuanm 8.
Hucnokanuu. JInnusa nuciokanuu. KpaeBbie 1 BHHTOBBIE AUCIOKALIMH.

[Ipenensr ycrounBocTH CTpyKTYp. [I1oTHEH e yTakoBKK YacTull B cTpykTypax. [loctpoenue

CTPYKTYP C IOMOIIIbIO KOOPIMHALIMOHHBIX MHOTOIPaHHUKOB.
Bapuanm 9.
Kontyp u Bexrop broprepca. IIpasuno ®panka.

PaBHOBecHas KOHICHTpAaud TOYCUHBIX I[e(beKTOB.



OIIeHO‘lHLIe MaTepuaJbl 1Ji NIPOBECACHUSA HpOMe)l(yTO‘lHOﬁ aTTeCTAallMH

DK3aMeH npe/oiaraeT NpoBeICHHE YCTHOTO OIpoca MO BOIIPOCaM, CIIMCOK KOTOPBIX PUBOJUTCS HHXKE.

© N kW

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

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

26.

CIcok BOIPOCOB K DK3aMEHY-

ATOMHBIE U MOHHBIE paauychl. KoOpauHAaMOHHOE YKMCIIO U KOOPJAMHALWOHHBII MHOTOIPAHHUK.
CrexuomMerpuueckas (GopMyIia BeIecTBa.
Knaccudukanus TuoB cBs3eil B Kpuctamiax. JHeprust cBs3u. MloHHbIE KpHUCTaILIBI.
OHeprus peleTku HOHHbIX KpuctaioB. @opmyna bopna-Jlanze.
Brrunciienue nocrossHHor ManeinyHra.
Brrunciienue nocTossHHOM “n”, XapaKTepU3yIoIlel NOTEeHIMA CHUJT OTTaJIKUBAHUS.
®opmyiia bopra-Maiiepa s pacueTa SHEPTUH CBSI3M HOHHOTO KpUCTAILIA.
Knaccudukanus Tunos cBsizeit B Kpuctauiax. KpucTtaiuisl ¢ KOBaJIEHTHOU CBSI3bIO.
Knaccudukanus TUHoB cBA3eil B Kpucramiax. Meramumueckue, MOJEKYJSpHbIE KPUCTAIUIBI U
KPUCTAJLJIBI C BOJOPOAHBIMU CBS3SIMH.
Knaccudukanus T1BepAbIX Tel Ha METAUIBl M JAMSJCKTPUKH IO TMPOCTPAHCTBEHHOMY
pacnpeiesieHu0 BaJeHTHBIX AJIEKTpPOHOB. [Ipocreiimias monens MOHHOro Kpucraiia. MoHHble
KpUCTaUIbl XUMHUYECKUX coeauHeHut AiBvin, AuBvi, AmBv. Mogens KoBaJe€HTHBIX
MOJIEKYJISIPHBIX, METAUIMYECKUX KpUCTALIOB. HempepslBHBIM IIepexo] OT OJHOro Kjacca
KPHUCTAJIOB K IPYyTOMY B COOTBETCTBHH C TIEPUOJMUECKON Tabnuiei seMeHnToB MeH eneena.
Hanpsoxenus u neopmaniii B ©30TPOITHOM TBEPAOM TeJI€.

VYnpyrue nedopmanuu 1 HaIpsHKEHUs B KpUCTalIax
3akoH ['yka Ju1s1 aHM30TPOIHBIX TBEPIABIX Te€JI. MOLyIN yIpyrocTu U yIpyrue noCTOSHHBIE.
Ynpyrue BoiaHbI B KPUCTAIUIAX.
Konebanus pemerku. ®ononsl. Konebanus 1enoyky 0AMHAKOBBIX aTOMOB. | -as 30Ha bpromtosHa.
KonebGanust yivHENHOW NENOYKH, COCTOSAIIEH W3 JBYX Ppa3IMYHBIX aTOMOB. AKYCTHYECKHE U
ONTUYECKUE BETBU KOJIEOaHU
WudpakpacHoe NOTIoLieHue.
KonebaHnus aTOMOB TpeXMEPHOH PEIIETKH.
Kraccuueckas Teopus TEINIOEMKOCTH TBEPABIX TEJ
KBaHTOBas TEOpHsI TEIIOEMKOCTH TBEPABIX TEJN 110 DHIITEHHY.
Teopus rermmoemkoctu Jlebast.
JlonosHeHue K Teopuu TerioeMkoct Jlebas. PemeTounas u 3JeKTpoHHAs TETIIOEMKOCTH.
TenoBoe paciimpeHust TBEPAbIX TEI.
TemnonpoBoIHOCTH TBEPABIX TEN. TEIIONPOBOAHOCTD IUIIEKTPUKOB.
TennonpoBoAHOCTh TBEPABIX TeN. TEMI0NpOBOAHOCTh METAIIIOB.
ATOMHBIE HapyILlIEHUs! CTPYKTYphbl Kpuctamuia. Kinaccuduxanus nedpekroB crpykTypsl. OCHOBHbBIE
BU/IbI TOUEYHBIX J1€(DEKTOB.

TemnnoBbie Toueunsie aedexrtol. edexrsr mo @penkento u no LoTTku.



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

33.
34.

35.

36.

37.

38.

PaBHOBecHasi KOHLIEHTPAIIHS TOUCUHBIX 1€()EKTOB.

TemnnoBbie nedekTsl B OMHAPHBIX KpucTayuiax. LleHTpel okpacky.

Panuanmonnsie nedexTol.

Jucnokanuu. JIunus nucnokauuu. KpaeBble 1 BUHTOBBIE TUCIIOKALIMH.

KonTtyp u Bextop broprepca. [IpaBuiio @panka.

Hanpsoxenns, HeoOXomumble [UIsi 00pa3oBaHMs AMCIOKALMU B COBEPIICHHOM KpHUCTaJUIC.
CkanbiBaroliee HanpsoKeHHeE.

JIBro>KeHUE TUCTOKALIUH.

Hanpsixenus, cBsi3aHHbIE ¢ TUCIOKAUUAMHU. DHEPrus auciokanuu. BzanMmopaeicTBue quciokanui
C TOYEUHBIMH JIe(heKTaMHU.

JleekThl yaKOBKU U YaCTUYHbBIE NUCIOKAIMU. [ paHUIIBI 3epeH.

Metoabl HaOMIOACHUS UCIOKALUH.

[Ipenensl ycrounBocTH CTPYKTYp. IlnoTHelmme yrnakoBkHM 4acTull B cTpykrypax. Iloctpoenue
CTPYKTYP C HOMOILIbIO KOOPIMHALIMOHHBIX MHOTOTPAaHHHUKOB.

PaBHoBecHas KOHIOCHTpalusa TOYCUHBIX I[e(beKTOB.



DoH/I OLICHOYHBIX CPENACTB

IIK-2: Crioco0eH BBIOJHATH IKCIIePHUMEHTATbHYIO padoTy B 00j1acTH GU3NKH H 0(POPMIIATH Pe3yJIbTAThI
HCCJIe0BAHUI M pa3padoTok

Howmep IIpaBunbHEINA OTBET Kputepun
3aIaHust (xr0u) Conepianne ponpoca/sanarns OIICHHMBAHUS 3aIaHUH
3a0anus 3aKpulmo2o muna
1 3 TemmoemMkocTs TBepAsIXx Tenm B obOmactu | [IpaBuibHbIH OoTBET - 1
HU3KHIX TEeMIEpaTyp pacTeT | gamn
MIPOIOPITUOHATIEHO
1. C~T
2. C~T?
3. C~T
4. C~exp(T)
2 3 TemnoemkocTh  KpHucTaUIOB B obnactu | [IpaBuibHbIH oTBeT - 1
BBICOKHX TEMIICPATyp paBHA Gat
1. 28]x/mons K
2. 1Jx/mons'K
3. 25/x/monn-K
4. 37,51x/mons K
3 1 Toueunble gedekTsl  JokanmuzyioTcs B | [IpaBuibHBIN OTBeT - 1
00JacTax KpHUCTalIa pa3MepoM TOPSIIKA: Gat
1. 10%cm
2. 10%m
3. 10%cm
4. 10'm
4 2 Jlucnokaiuu OTHOCST K: [IpaBwibHEII OTBeT - 1
1. ToueunsiM aedexTam Gt
2. JluHeiiHbIM AepeKTaM
3. TloBepxHOCTHBIM AeheKTam
4. OOBeMHBIM jaedherTam
S 1 YpoBeHb, KOTOPBIN OTIEIAET ITpaBunbHbIi OoTBET - 1
IOJIHOCTBIO 3aI0JIHEHHBIE YPOBHU OT | Gasut
TMOJTHOCTBHIO HE3AITOJIHEHHBIX
Ha3bIBACTCS
1. Yposuem ®epmu
2. YposHeMm MakcBeia
3. VYposuem [lupaka
4. VYposuem Ilnanka
6 2 3akoH Bunemana n ®@panna rioacur: ITpaBunbHbIi oTBET - 1
OTHOLLIEHUE TENJIONPOBOIHOCTH K Oamr
3IIEKTPOIPOBOTHOCTH IS
OOJIBIIMHCTBA METAIIJIOB MPSMO
MPOTIOPIIMOHAIIBHO
1. ~T?
2. ~T
3. ~T3
4. ~exp(T)




TenaonpoBoIHOCTH METAIIIOB MIPH
BbICOKUX Temmneparypax (~300 K)
pacTeT IpoNoPIHOHATIBHO:

1. ~T?

2. ~T

3. ~exp(T)

4. ocTtaercsi MOCTOSTHHOI U He
3aBHCHT OT TeMIepPaTyphl

IIpaBunpHEIHM OTBET - 1
Oan

8 CkoubKo THITOB 1e()eKTOB pa3nuyaroT | IlpaBunbHbii oTeer - 1
B TBEPJbIX Tenax? Oan
1. 2
2. 10
3. 4
4. 1
9 K kakomy Tumy nehekToB OTHOCST ITpaBunbHEIi OoTBET - 1
BaKaHCHUH, ME)XY3eJIbHbIE ATOMBI, Oast
COYETaHUs 3TUX Ae(PEKTOB, IEHTPHI
OKpAaCKH M T.II.
1. TouyeunsiM aedexkTam
2. JluneitHpiM nedexram
3. TloBepxHOCTHBIM AedeKTam
4. OObeMHBIM nedeKTam
10 K kakomy Tumy nehekToB OTHOCST ITpaBunbHeIi oTBET - 1
I'PaHMIIBI 3€peH U JBOWHUKOB, Oast
Mex(da3HbIe TpaHUIIbI, CTPATHI POCTA,
I'paHMIIbI 30H pocTa’?
1. ToueunsIM nedextam
2. JluneitnpiM nedexram
3. TloBepxHOCTHBIM AedeKTam
4. OObeMHBIM aedekTam
11 Bakancus — 310 I[TpaBuibHbIH OTBET - 1
1. V3en pemietku, B KOTOPOM Oast
OTCYTCTBYET aTOM WJIM HOH;
2. Kpaiil HenocTpoeHHOM aTOMHOM
IUTOCKOCTH (9KCTPAIIIOCKOCTH),
oOpbIBaroILeiicst BHYTPU
KpHUCTaJLIa;
3. TloBepxHOCTb KpHCTaIa
12 [Tapa neexroB (BakaHCHS — IpaBuiibHEIT OTBET - 1
MEXXY3eJIbHbIM aTOM) Ha3bIBaeTCS Oast
1. Hedexrom no Hlotku
2. Jedexrom mo depmu
3. Hedexrom mo dpeHkemnto
4. JluHelHbIM nedeKToM
13 [Tpu oOpazoBanuu AEPEKTOB MO [MpaBuibHBIA OTBET - 1

®dpeHKeITto IOTHOCTh KpUCTAlIa
1. VBemnumBaercs

2. YMeHsplaeTcs

3. Ocraérca HEM3MEHHOU

Oaiut




3adanua omkpvuimozo muna

1 OJEeKTpOHHBII Ta3 B MeTaJjle OIMChIBaeTcsl cTaTUCTUKOW | IlpaBuiibHBIN OTBET - 1 Gain
[IpaBuIbHBIM OTBET (KITIOY)
(Pepmm-/lupaxa)

2 Toueunsle geeKTh! B BUI€ COBOKYITHOCTH aTOMOB B MeX10y31uaX | [IpaBunbHbIi oTBET - 1 Oamn

¥ BaKaHCHUH HA3bIBAIOT NeEKTAMH 10

IIpaBuiBHEI OTBET (KITHOY)
(Ppenkenro)

3 KBa3zuuacTuisl, COOTBETCTBYIOIIME YIIPYTUM
KoJIE0aHHUAM KPUCTANIMUECKON PEeLIeTKH, Ha3bIBAOTCA

IIpaBubHBIHM OTBET - 1 OaiT

IIpaBuBHEI OTBET (KITHOY)
(hoHOHAMU

4 CKOJIBKO ONTUYECKUX BETBEN KOJeOaHUM B CIEKTpE
KoJIeOaHUH PElIeTKH, €CIM  NPUMUTUBHAS suyeiika
KpHcTa/ia cocTout u3 | atomoB?

[IpaBunbHEI oTBET - 1 6amn

[IpaBunbHBIA OTBET (KITFOY)

3/-3
5 B peampHBIX yCIOBHSX ONEKTPOHHBIM Ta3 B Meramnax | [IpaBumbHBIN OTBET - 1 Oasn
Bcerya (BBIPOX/ICH MITN HEBBIPOXK/ICH)
[IpaBUIBHBIN OTBET (KITIOY)
BBIPOKJICH
6 YpoBenr @epMum — 3TO ypOBEHBb, BEPOATHOCTh 3amoiHeHwus | [IpaBumbHBIN OTBET - 1 Oan
KOTOpOTO paBHA
[IpaBunbHBI OTBET (KITFOY)
0,5
7 MexaHndyeckoe HampsDKEHHWE, paBHOE OTHOIIEHWIO  cuiibl, | [IpaBunbHBIN OTBET - 1 Oasn

MPUIOKEHHOH K 00paslly, K (JaKTHUeCKOMY 3HAUEHHIO IIOIIAIH
CeUueHHs, U3MEHSIOICCS IPH HATPSDKEHUSIX, CTIOCOOHBIX BBI3BATH

JOCTAaTOYHYI0  AedopMainio, Ha3bIBaeTCS
(MCTHHHBIM WJIH YCIIOBHBIM)
[IpaBUIBHBIM OTBET (KITFOY)
WUCTUHHBIM
8 Koadurment, paBHbIi OTHOIIEHUIO MAKCUMATBHBIX KacaTenbHbIX | [IpaBunbHBI OTBET - 1 Oasn
HanpsOKEHUH K MaKCHMajbHbIM HOPMAJBHBIM  Ha3bIBACTCS
K03 HUITUEHTOM
IIpaBuiTbHEI OTBET (KITHOY)
MSATKOCTH
9 HopmanbHple WM KacaTenbHBIE HaNpsHKeHHUS CrocoOCcTByrOT | [IpaBunbHbI oTBET - 1 Oasn
Pa3BUTHIO TUTACTUYECKOHN nedopmaruu?
IIpaBuiTbHEI OTBET (KITHOY)
Kacarenbnsie
10 Uzmenenne oobema mnm GopMbl Tena 06e3 n3MeHeHus: ero Macchl | [IpaBuibHBIN OTBET - 1 Oan
noj JIEUCTBUEM BHEIIHEN CHJIBI Ha3bIBAETCS

[IpaBUIBHBIN OTBET (KITFOY)
nedopmanueit




