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1. Henn, 3a1a4u ¥ IVIaHUPYeMble Pe3yJIbTAaThl 00y4eHHs 110 JUCHUILTHHE

Llenv Oucyunaunvl Gopmuposanue 3HaHULL 00 OCHOBAX CMPOEHUs MBEPO02o mena—
oehekmam cmpyKmypol KpUCMALIUYECKUX e, MeXAHUYeCKUM C80UCMEamM KpUCmaiios, 30HHOU
meopueli meepovbix mei, OUHAMUKOU KPUCMAIUYECKOU peulemKu, MASHUMHbIMU C80UCMBAMU
meepobix men U noaynposoonuxkamu. Kypc npuszean co3zoame yenocmuoe npedcmasgnenue o
npeomeme, pacuupums U OONOIHUMb NOJYYEHHble 3HAHUA U3 COOMBEMCMBYIOWUX pa30enax ooujet
@uzuku, oceemums cospemeHHble O0OCMUNCEHUS PUUKU MEepA02o med.

3aoauamu kypca aensaromcs:

-0gnaoenue npocpamMmHbiM MAmepuaiom

-VYmenue 6ocnpouzsooums meopemuyeckuii mamepuan

-VYmenue oasamo kauecmsenuvie 00vACHEH U AGTEHUAM 8 PAMKAX OCHO8 Kypca

O6yuenne mno gucuumimHe «OCHOBBI CTPOEHHS TBEPAOrO Tela» HANpPaBIEHO Ha
dbopMUpOBaHUE y 00YJIAFOIIUXCS CISAYIOIUX KOMITETCHITUH:

Ko u HauMeHOBaHue KOMIIETEHIUI Ilepevyenns miIaHMpyeMbIX pe3yJIbTATOB
00y4eHus1 110 AUCHHILINHE
YK-1. CnocoGeH ocyIiecTBIsITh 3HaTh:
KPUTHYECKUI aHaIU3 NpoOJEMHBIX CUTyallMil | - CTPOCHUE TBEPIOTO Tena
HAa OCHOBE CHCTEMHOTO MOIXO0/Ia, - OCHOBHBIC JIePEKTHI U BUABI KPUCTAUTMISCKUX

pELIETOK MaTepuana.
Ymersn:

- OOBSICHUTH TOBEACHWE TBEPABIX Tell MPHU
M3MEHEHMSIX BHEIIHUX BO3JEUCTBUA W pa3zMepa
CTPYKTYPHBIX 3JIEMEHTOB.

Baangers:

- METOJIaMHU ¥ HAaBBIKAMU pacueTa (PU3NIeCKUX
CBOICTB pa3IMYHbIX MaTEPUAIIOB.

BbIpa0aThIBaTh CTPATErHIO 1EHCTBUIN

2. MecTO IMCUHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrPaMMbl

JlucuuIuinHa OTHOCUTCA K 00s13aTenbHOM yacTu 6:10ka b1 «/{uctumimuHsl (MOLy TN )».

N3yueHne NUCUMIUIMHBI OCHOBAHO HA 3HAHMSX M YMEHUSAX, NOJYYEHHBIX NPH HU3Y4CHUH
CIEYIOIINX AUCIUIUIVH:

- Ousuka

- Maremaruka

3HaHMUS M YMEHUS, MOJY4YECHHbIE Ha AMCLUUIIMHE HEOOXOAMMBI JUIsl U3YUEHUS CIICAYIOLIUX
JUCLUTIINH:

- ConpoTuBIIEHUE MAaTEPHATIOB

- Marepuanosenenue

- Teopus ynpyroctu



3. CTpyKTypa U cofep:KaHue TUCUUIIINHBI

OO011ast TPYI0EMKOCTh JUCIUILIAHBI COCTABIIACT 2 3aUeTHBIC eIUHUIIBI (72 Yaca).

3.1  Buabl yueOHo# padoThI H TPYA0EMKOCTH
wn Buna yueOHoii padoThl KOJ}:;Z::]C:BO CeMeZCTpH
1 | AyauTopHblie 3aHATHA 36 36
B ToMm gncie:
Jlexknuu
CeMUHapCKUE/MPAKTUIECKUE 3aHATHS 36 36
JlaGopaTopHbIe 3aHATHS 0 0
2 | CamocTosiTesibHasi paboTa 72 72
3 | [IpomesxkyTOouHasi aTTeCTALUS
3auet/nud.3auer/7K3aMeH 3ader 3auer
HTtoro 108 108




3.2

TemaTuyecKui MJIaH N3YYCHHUS NUCHUIIIINHDbI

/o

Paznen

Cemectp

Henensa

cemecTpa

Buasl yueoHOM paboThI,
BKJTIOYAsi CAMOCTOSITEIIbHYIO
paboTy CTy/IEHTOB, U
TPYJAOEMKOCTh B 4acax

Buasl camocTosTeIbHOM pabOThI
CTYJCHTOB

dopma
arrecralyu

JI. | HOp. | JIa6. | CPC | KCP | K.P. |K.IL | PI'P | Ped. | K.pa6.

5 | 3

Bropoii cemectp

1.2

BBonHOE mpakTHueckoe
3a"saTHe. CTpyKTYpBI
KPHUCTAJNIOB M BUJIBI A€ (PEKTOB
KPUCTAJNINYECKON PEUIETKH.
Tunsl cBsizell. DHEPrUsl CBI3ECH.
Knaccudukanuus TBepabix Ten
110 TUIIaM CBSI3H.

1-2

2.2

Buasl nedexron
KPUCTAJUTMYECKON PEIIETKU:
HYyJIbMEpHBIE J1e(heKTHl,
OJIHOMEPHBIE, IBYMEPHBIE U
TpexXMepHbIe Je(EKThl PEIIETKH.

3-4

3.2

Yrpyras u miacTuueckas
nepopmanus. 3akon ['yka.
Kosdpunuent Ilyaccona.
HcnpiTaHne MaTepuanoB Ha
pacTsHKEHHE — CKaTue.
MexaHnueckne XapakTepUCTUKH
MarepuanoB. OCHOBHBIE
3aKOHOMEPHOCTH
IJIACTUYECKOTIO TEUEHUSI
kpucrtamioB. [lonstue
nucinokaiui. Bexkrop broprepca

5-6




u KoHTYp broprepca. Kpaessie,
BUHTOBBIEC U CMEIIaHHBIC
JTUCIIOKAIUH.

4.3

[ToHATHE 0 HOPMAIIBHBIX
KosiebaHusAx pemeTku. Crekrp
HOPMAaJIbHBIX KOJIEOAHUN PELIETKH.
[TonsiTue 0 poHOHAX.
TermoeMKoCTh TBEPIOTO TEIA.
TemnoeMKoCTb 3EKTPOHHOTO rasa.
TennoBoe pacmmpeHne TBEpAbIX
Ten. TennonpoBOAHOCTb.

5.2

CnocoOblI onucaHus
MaKPOCKOITUYCCKOM CUCTEMBI U
KOJIJIEKTHBA YaCTHII.
HeBbIposx/IeHHBIE U BBIPOKICHHBIC
KOJIJIEKTUBBI YacTul. Yucio
COCTOSTHUI MUKPOYACTHIL.
@yHKIUA pacupeneneHus
HEBBIPOXKJIEHHOTO raza. OyHKIus
pacmpesielieHusT BEIPOXKISHHOTO
raza ¢pepMuoHOB. DyHKIUSA
pacmpesielieHusT BEIPOXKICHHOTO
raza 0O30HOB.

9-10

6.2

OHepreTu4ecKue ypoBHU
CBOOOIHBIX aTOMOB.
O06001ecTBIEHNE AIEKTPOHOB B
KpUCTAIIaX. JHEPreTUIEeCKHA
CIIEKTP AJIEKTPOHOB B KPHUCTAILTIE.
3aBUCHUMOCTb PHEPTUHU IIEKTPOHA
OT BOJIHOBOTO BEKTOpA.
3aroiHEeHNE 30H 3JIEKTPOHAMU.
JIMDIEeKTPUKHY, TPOBOTHUKH H

11-12




IMOJYITPOBOJHHKH.

7.2

MarauTHo€ 110JI€ B MATHETHKAX.
MaruutHslie CBOMCTBA TBEPABIX

Tedl. MaruuTHbIE CBOMCTBA aTOMOB.

[Tpupona auamarseTusma.
[Ipupona mapamarseTusma.
ITpupona peppomarnerusma.
AnTH()EpPpPOMATHETHU3M.
MarHuTHbIN pe30HaHC.

13-14

8.2

CoOcTBEeHHbIE U IPUMECHBIE
noaynpoBoHUKU. [loHsTre 0
npIpkax. [lonoxxenne ypoBHs
depMH U KOHLIEHTPALUS
CcBOOOIHBIX HOCUTEIIEH B
MOJTYITPOBOTHUKAX.
HepaBHoBecHbie HocuTenu. Padora
BbIX0J1a. KOHTaKT IBYX METaIOB.
KoHnrakT meramna ¢
NOJYNPOBOIHUKOM. KOHTaKT ABYyX
TIOJTYTTPOBOTHUKOB C PA3TUIHBIM
TUIIOM IPOBOJUMOCTH. P-NIepexo.
B TIOJTYIIPOBOTHHKAX.

15-16

9.2

KonrakT aByx MeramioB. KoHtakr
MeTajuia ¢ TOJIYITPOBOTHUKOM.
KoOHTaKT 1BYX MOJYIPOBOJHUKOB C
Pa3IUYHBIM THIIOM MPOBOJIMMOCTH.
p-nnepexos B NOJYyNpPOBOJHUKAX.

17-18

Bcero 3a 2-oii cemecTp

36

72

UTOI'O

36

72




3.3  Conepxkanue TUCHUNIHHBI

Tema 1.Kpucraniuyeckas CTPyYKTypa TBepAOro Teaa, AeeKTbl KPHCTALIMYECKON
PeLIeTKH.
OcHOBHBIE TOHATHSA (PU3MKH TBEpAOTrOo Teya. ArperaTHble COCTOSHHUS BemiecTBa. llpumeHeHnue
IIPUHIIAIIOB OCHOB CTPOCHMS TBEPAOTO Tea B TEOPUH M NPAKTUKE. THUIIBI CBsI3el. DHEPIUsl CBA3CH.
Knaccugukanuss TBepAbIX TN MO TUIAM CBA3H. Buasl Ae()EeKTOB KPHCTAIIIMUECKOM PEIIeTKH:
HyJIbMEpHbIE 1e(EeKThl, OJTHOMEPHBIE, IByMEPHBIE U TPEXMEPHBbIE A€(DEKThI PELIETKH.

Tema 2.MexaHu4yecKHe CBOWCTBA KPHUCTALIOB, ynpyrue aedopManuu, ImjiacTuyecKkue
negopmannm, 3akoH I'yka, noHsATHE JUCTOKALUIA.
VYopyras u minactudeckas aedopmanms. 3akoH ['yka. Koaddunument Ilyaccona. McmbiTanue
MaTepHaJIOB Ha PACTSHKEHHE — CKaThe. MeXaHWYecKue XapaKTEepUCTHKU maTepuanoB. OCHOBHBIC
3aKOHOMEPHOCTH IIJIaCTUYECKOro TeueHus KpucramioB. [londarue nucnokauuid. Bexrop broprepca u
koHTYp broprepca. KpaeBbie, BUHTOBBIE U CMEIIAHHBIC TUCIOKAIUH.

Tema 3. TenioBble CBOWCTBA KPUCTAIOB, JTUHAMUKA PEIIeTKH.
[TonsTe 0 HOpPMalbHBIX KoNeOaHMsX pemieTku. CHeKTp HOPMAaIbHBIX KOJeOaHUN pEIIeTKH.
[Tonsitue o poHonax. TemnoeMKOCTh TBEPAOTo Tela. TerIoeMKOCTh AMEKTPOHHOTO ra3a. Temiosoe
pacuMpeHue TBepAbIX Ted. TermonpoBOAHOCTb.

Tema 4.JemMeHTbl (U3MYECKON CTATHCTHMKH, BbIPOXKIEHHbIe W HEBBIPOKIACHHbIE
KOJUIEKTHBBI.
Crioco0bl omucaHusi MaKpOCKOIMYECKOH CHCTEMBI M KOJUIGKTHBA 4acTWl. HeBBIpOXKIEHHBIE U
BBIPOXKICHHBIE KOJUIEKTHBBI 4acTULl. YMCIIO COCTOAHMNA MHUKpodacTull. DyHKIUA pacrpenesieHus
HEBBIPOKJIEHHOro Ta3a. DyHKLMS pacmpelneneHus] BbIPOXKJIEHHOro ra3a (epMHOHOB. DYHKIHS
pacripeielIeHUs BBIPOKIEHHOI O Ta3a 6030HOB.

Tema 5.30HHas Teopus TBEPABIX TeJl.
OHepreTuyeckue YpOBHU CBOOOAHBIX aTromoB. (O000IIECTBICHHE 3JIEKTPOHOB B KpHUCTaIaX.
OHepreTUYecKUi CHEeKTp 3JIEKTPOHOB B KpHCTalie. 3aBUCHUMOCTb HHEPrMHM JJIEKTPOHA OT
BOJIHOBOTO  BEKTOpA. 3aloJIHEHWE 30H JJIEKTpOHAMH. JIMANEKTpHKH, TPOBOJHHKH U
HOJYIPOBOTHUKH.

Tema 6.MarauTHble CBOIMCTBA TBEPABIX TeJ.
MarauTHoe ToJie B MarHeThkax. MarHWTHbIE CBOMCTBA TBEPABIX TeJ. MarHuTHbBIE CBOMCTBa
atomoB. Ilpupona amamarnetmsma. I[lpuponma mnapamarnetusma. I[lpuponma deppomarnerusma.
AHnTudeppomarneru3m. MarHuTHbIN pe3oHaHC.

Tema 7.1101ynpoBOAHUKH M KOHTAKTHbIE ABJICHUS B TBEPAbIX TeJIaXx.
CoOcTBeHHBIE U MTPUMECHBIE MONyNpoBOAHUKHU. [ToHaTne o apipkax. [lonoxenue ypoBHs @epmu u
KOHIEHTpalusi CBOOOJHBIX HOCHUTENEeH B moiynpoBogHuKax. HepaBHoBecHble HocuTenu. Pabora
BbixoAa. KoHTakT aByx MerauioB. KoHTakT Meramia ¢ noiaynpoBogHUKoM. KoHTakT aByx
MOJIYITPOBOJHUKOB C PA3JIMYHBIM TUIIOM ITPOBOJIUMOCTH. p-nnepexon B ITOJIYIIPOBOAHHKAX.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHI
3.4.1.CemuHapCKHe/TIPAKTHUECKUE 3aHATHUS

[Mpaktrueckoe 3austie Nel «BBogHOe mpakTrdeckoe 3aHAThe. OCHOBHBIE MTOHATHS
(Gbu3HUKYU TBEPIOTO Tella. ATpEraTHble COCTOSTHUS BEIIECTBAY



[Mpaktnueckoe 3anstue No2 «[IpuMeHeHnE TPUHIUIIOB OCHOB CTPOEHMS TBEPAOTO TeJla
B T€OpUU U npakTuke. CTPYKTYpbl KPUCTAILIOB M BUBI AEPEKTOB KPUCTAIITMUYECKON
pPELIETKN»

I[Mpaktuyeckoe 3anstre Ne3 « Tunsl cBsizeil. Dueprus cpszeil. Knaccudukanus TBepabIx
TE€JI IO TUIIaM CBSA3W»

I[Mpaktuueckoe 3ausitue Ned «Ympyras u ruiactudeckas nedopmanus. 3akon ['yka.
Koadp¢punuent Ilyaccona. McnbpiTanne MaTepuanoB Ha pacTsKEHHE — CKATHE.
MexaHn4eckne XapakTepUCTUKH MaTEepUaJIOB)

[Tpaktnueckoe 3anstue Ne5 « OCHOBHBIE 3aKOHOMEPHOCTH IIIIACTUYECKOTO TEUEHUS
kpuctauioB. [lonsitne nucnokanmii. Bexrop broprepca u kontyp broprepca. Kpaesebie,
BUHTOBBIC U CMEIIAHHBIE JTUCIOKALIUN»

HpaKTI/I‘lCCKOC 3aHaTHe Ne6 «CrocoOnl OnucaHus MaKpOCKOHquCKOﬁ CUCTEMBI U
KOJJIJICKTHUBA 4YaCTHII. HGBBIpO)KI[eHHBIC H BBIPOXKJICHHBIC KOJUICKTHBBI YaCTHUII. Yucio cocTosTHUH
MUKpoYacTull. DYHKIMS pacnpeeieHus HEBBIPOKICHHOTO ra3a. OyHKIUA pacnpeeeHus
BBIPOXKJIECHHOTO ra3a (hepMuoHOB. DYHKIUS pacrpeeNIeHUs BRIPOKICHHOTO Ta3a 0030HOBY

HpaKTI/I‘leCKOC 3aHsaThe Ne’ «BHepFeTI/I‘leCKI/IC YpOBHU CBO60,Z[HBIX aTOMOB.
O0600mecTBICHNE HIIEKTPOHOB B KPHCTAILIaX. DHEPTETHUECKUH CIIEKTP JIEKTPOHOB B KPUCTAILIC)

HpaKTI/I‘leCKOC 3ansaTre Ne8 «3aBHCHMOCTH OHCPIUH SJICKTPOHA OT BOJIHOBOI'O BCKTOpA.
3anoiHeHNue 30H 3JIEKTPOHaMU. J{UAIEeKTPUKH, TPOBOAHUKH U MTOJIYIPOBOIHUKH »

HpaKTI/I‘leCKOG 3ansaTie Ne9 «MaruuTHoe IojIe B MarHeTuKax. MarHuTHBIE CBOMCTBA
TBEPABIX TeJ. MarHuTHbIe CBOKCTBA aTOMOB. [Ipupoaa qnuamaruetuzma

4, YueOHO-MeTOAM4YeCKOe U HHPOPMALIHOHHOE o0ecriedyeHne
4.1 OcHoBHas JuTeparypa

1. baxxanos, B. JI. Mexanuka neopMupyemMoro TBEpI0ro Temia : yaeoHoe rmocooue
quis By3oB / B. JI. baxxanoB. — MockBa: M3narensctBo FOpaiit, 2020. — 178 c. — (Boiciee
obpasoBanue). — ISBN 978-5-534-04104-0.

URL.: https://urait.ru/bcode/453913

2. MarepuanoBezieHre 1 TEXHOJIOTUsl MaTepuaioB B 2 4. YacTts | : yueOHUK 11s
akagemudeckoro OakamaBpuara / . I1. @etucos [u ap.] ; mox penakmumeii . I1. detucoa. — 8-¢
U311, nepepad. u gon. — Mocksa : M3natensctBo FOpaiit, 2019. — 386 c. — (bakanasp.
Axkanemudeckuit kypc). — ISBN 978-5-534-06770-5.

URL.: https://urait.ru/bcode/434496

4.2  JlonoJIHUTeJbHAS JUTEpPaTypa

1. bonnapes, b. B. Kypc o6meit ¢pusuxu B 3 kH. Knura 3: TepMonHaMuKa,
CTaTUCTHUECKas (pU3HKa, CTPOCHHE BellecTBa: yueOHUK Juist 6akanaBpos / b. B. bonnapes, H. I1.
Kanamraukos, I'. I'. Cimpun. — 2-¢ m31. — Mocksa: M3garensctBo FOpaiit, 2019. — 369 c. —
(bakanaBp. Akanemuyeckuii kypce). — ISBN 978-5-9916-1755-0/

URL: https://urait.ru/bcode/425491



https://urait.ru/bcode/453913
https://urait.ru/bcode/434496
https://urait.ru/bcode/425491
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4.3  DJeKTpoHHbIE 00pa3oBaTe/ibHbIE pecypChl
«OCHOBBI CTPOCHHS TBEPIOTO TEIay.

https://online.mospolytech.ru/local/crw/course.php?id=2510

5. MartepuajbHO-TEXHUYECKOE 00ecreyeHue
. Aynuropuu JUIsl IPaKTHYECKUX 3aHATUHN Kadenpsl «/{nHaMuka, MPOYHOCTh MAITUH U
conpoTtuBieHue Marepuanosy (aya. H-211a, H-209) ocHamennsie:
1. Menosas gocka
2. [TpoekTop
3. Hacrennsrii sxpan
6. METOIII/I‘leCKI/Ie PERKOMEHIAUNA

6.1 Meroanyeckne peKOMeHAAIUM ISl MPenoaaBaTeis N0 OPraHu3auuu
00y4eHus1

6.1.1. O0pa3oBare/ibHbIE TEXHOJIOTHH

Bo3MoxHO nIpoBeieHNE 3aHATUI U aTTeCTallMil B TUCTAaHIIMOHHOM (popmarte ¢ IpUMEHEHUEM
CUCTEMBbl TUCTaHLUMOHHOro o0ydeHus: yHusepcurera (CJO-LMS). Ilopsaok npoBeneHus: padoT B
JTUCTaHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTACIBHBIMH PACHOPSDKEHUSIMH TIPOPEKTOpa IO
yueOHoIi paboTe U/Uiu EHTPOM yueOHO-METOINYECKO PabOThlI.

Metoauka mnpenojaBaHusi JUCHUILUIMHBL «CONPOTUBICHHE MaTepUaoOB» M peaau3anus
KOMIIETEHTHOCTHOTO IMOJXO/Aa B U3JIOKEHUH M BOCHPHUATUU MaTepuajga IperycMaTpHUBaeT
UCTIOJIB30BaHUE CJIEIYIOIIUX AaKTUBHBIX M WHTEPAKTUBHBIX (OpPM TpOBENEHUS TPYNIIOBBIX,
UH/IUBUYaJIbHBIX, ayAUTOPHBIX 3aHATHH B COYETAaHHMM C BHEAYIUTOPHOH pPabOTONW € LENbIO
¢dbopmupoBaHUs U pa3BUTH MPO(HECCHOHAIBHBIX HABBIKOB, 00yYarOIINXCA:

— IOJTrOTOBKA K BBIIIOJHEHUIO JJAOOPATOPHBIX paboT B 1a00paToOpUsiX By3a C MOCIEAYIOIIUM
pacyeToM U 3alIUTON;

— 3alllUTa U UHIUBUAYAIbHOE O0CYX/I€HUE BHIMOIHIEMBIX pacueTHO-TpapuuecKux pador;

— opraHu3anuss M TPOBEACHHME TEKYLIEro KOHTPOJS 3HaHWHM CTYAEHTOB B (opme
TECTUPOBAHUS;

B3aumopeiictBue mnpenoaaBarenss €O CTYAEHTaMH MOXHO pa3JeliuTh Ha HECKOJIBKO
COCTABJIIOLIMX — JIEKIIMOHHBIEC, NMPAKTHUYECKUE M JIAOOPATOpPHBIE 3aHATUS U KOHCYJIBTUPOBAHHE.
[IpenogaBaTens MOJMKEH MOCIEAOBATENbHO BBIYMTATH CTYAECHTaM psij JIEKIUI, B X0J€ KOTOPBIX
CIEyeT COCPENOTOYMTh BHUMAHUE HaA KIIOUEBBIX MOMEHTaX KOHKPETHOTO TEOPETHYECKOIO
MaTepuaia, a TakK€ OpPraHU30BaTh MPOBEJIEHUE MPAKTUUECKUX 3aHATHI TakUM 00pa3oM, 4TOObI
AKTUBM3MPOBATh MBIIUICHHE CTYIEHTOB, CTUMYJHPOBATh CAMOCTOATEIBHOE W3BJICUEHUE HMHU
HeoOXxoauMoi HWHGOpMalMd W3 pa3IMYHbIX HMCTOYHUKOB, CPAaBHUTEIBHBIM aHaIU3 METO/0B
pELIeHUH, CONOCTAaBIEHUE IMOJYYEHHBIX pe3yJabTaToB, (OPMYIUPOBKY U  apryMEHTAaIUIO
COOCTBEHHBIX B3IJISI10B HA MHOTHE CITIOPHBIE TPOOJIEMBI.

Ilepen HavyaaoM mpenoJaBaHus MPEnoIaBaTe0 He0OX0UMO:

- U3Y4YUTh pabovyIo MPOrpaMMy, LIeJU 1 334a4U AUCHUTIINHBL;

- YEeTKO NpEeJCTaBIATh cebe, Kakue 3HaHUS, YMEHHS U HaBBIKU JOJDKEH NPHOOpPEcTH
CTY/ICHT;

- MO3HAKOMUTCSI ¢ BUAAMHU y4eOHON pabOThI;

- U3YYUTh COZIEpKAHKE Pa3/IesIOB AUCIUILINHBI.

B Xxoz1e JEeKIIMOHHOIO 3aHATHS MpernojaBaTeib JA0DKEH Ha3BaTh TeMy, yueOHbIe BOIPOCHI,
03HAKOMUTbH CTY/IEHTOB C IIEPEYHEM OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPHI IO TEME 3aHATHSL.

Bo BcTynuTenbHON YacTH JIEKIMM OOOCHOBAaTh MECTO U POJIb M3y4aeMOW TeMbI B
yueOHOM TUCIUILIMHE, PACKPBITh €€ MpakTHuecKoe 3HaueHue. Eciu ynraercs He nepBas JeK1us, TO
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HEOOXOIUMO YBA3aTh €€ TeMy C NpeAblAylled, He Hapyllas JOIMKH HU3JI0XKEHUS Y4eOHOro
Matepuana. Jlekuuro cieayer HauMHaTh, TOJIBKO YETKO 0003HAUYMB €€ XapakTep, TEMY U Kpyr Tex
BOIIPOCOB, KOTOPBIE B €€ X0/1€ OyAyT paCCMOTPEHBI.

B ocHOBHOI1 yacTu JIEKLIMU CIIETYET PacKpbIBaTh COJAEPKAHUE Y4E€OHBIX BOIIPOCOB,
AKLICHTUPOBATh BHHUMAaHUE CTYICHTOB Ha OCHOBHBIX KaTeropusx, SBICHUSAX H IIpoLeccax,
OCOOEHHOCTSX MX IPOTEKaHus. PacKppIBaTh CYyIIHOCTh MCOJAEPKAHUE PA3JIMUHBIX TOUYEK 3PEHUS U
Hay4HbIX IIOXOJOB K OOBSCHEHUIO TeX WIM UHBIX sBIeHUH u mnpoueccoB. Cremyer
apryMEHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO MO3HUIMIO IO CIIOPHBIM TEOPETUYECKHM BOIPOCAM.
[TpuBoauTe npHUMeEpHl. 3alaBaTh MO XOAY HM3JIOKEHUS JICKIMOHHOIO MaTepuanga pUTOPUYECKUE
BOIIPOCHl M CaMOMY JaBaTb Ha HUX OTBET. JTO CHOCOOCTBYET aKTHMBU3ALMU MBICIUTEIbHON
JESATEIIBHOCTH CTYIEHTOB, IOBBILICHUIO X BHMMAaHMS M HHTEpeca K MaTepuany JEeKLUH, ee
conepxanuto. [IpernonaBaTens JAOKEH PYKOBOAUTH PaOOTOW CTYIAEHTOB IO KOHCIIEKTHPOBAHHUIO
JEKIIMOHHOT'O MaTrepHasa, NOJ4epKUBaTh HEOOXOAMMOCTb OTPaKEHUSI B KOHCIEKTaX OCHOBHBIX
MOJIOKEHUI U3y4aeMOoil TeMbl, 0CO00 BBIIEISIsI KATETOPUIHBIN ammapar.

B 3aki1rounTeNnbHON YacTH JIEKIMHU HEOOXOOUMO c(HOpMyIUpoBaTh OOIIHME BBIBOJIBI
10 TEME, PACKPBIBAIOIINE COJEPKAHNUE BCEX BOIPOCOB, MOCTABICHHBIX B JIeKIUH. OOBIBUTH IUIaH
OYEPEHOT0 CEMUHApCKOTO MM JIabOpaTOPHOIO 3aHATHs, JaTh KpaTKHe PEKOMEHJallUu II0
MOJTOTOBKE CTYJCHTOB K CEeMHHApy WM JiabopartopHoil pabore. Ompenenuts MECTO W BpeMs
KOHCYJIbTAllMM CTYJIEHTaM, I10>KeJIaBIIUM BBICTYIIUTh Ha CEMUHApe ¢ JOKJIaJaMHu U pedepaTamu 10
aKTyaJIbHBIM BOIPOCaM 00CYK1aeMOU TEMBI.

Iesb mpakTUYECKUX U 1TaOOPATOPHBIX 3aHATUH - 00ECIIEYUTh KOHTPOJIb YCBOCHUS y4eOHOIO
MaTepuaia CTyJEeHTaMH, PACIIUPEHUE U YriayOleHue 3HaHUM, MOJIyUEHHBIX UMM Ha JIEKUUAX U B
XoJle caMmocTosTenbHOW paboThl. IloBblmieHHe H>PPEKTUBHOCTH MNPAKTUUYECKUX  3aHATHH
JOCTUTAETCS TOCPEICTBOM CO3/aHUSI TBOPUECKOW OOCTAHOBKH, PACIOJAralolie CTYISHTOB K
BBICKA3bIBAHUIO COOCTBEHHBIX B3IVISIOB M CY)XKICHHMH 1O OOCYXJIAaeMbIM BOIPOCAM, >KEIAHUIO Y
CTYJEHTOB [10padO0TaTh y JOCKHU MPHU PELICHUH 3a/1a4.

Ilocne kaxaoro JEKIMOHHOIO, JIAOOPATOPHOIO W MPAKTUYECKOIO 3aHATHS ClesaTh
COOTBETCTBYIOILYIO 3alllCh B KypHaJlaxX ydeTa IOCEIIaeMOCTH 3aHATUN CTYyJIEHTaMH, BBISICHUTH Y
CTapOCT Y4EOHBIX IPYII MPUYUHBI OTCYTCTBHS CTYJCHTOB Ha 3aHATHX. [IpOBOAUTH rpynIoBsle U
MHAMBHUIYaJIbHbIE KOHCYJIBTAIlMU CTY/IEHTOB 10 BOIIPOCaM, BO3SHHUKAIOUIUM y CTYIEHTOB B XOJ€ UX
HOJArOTOBKU K TEKYILEH U MPOMEXYTOYHON aTTeCTaluy M0 y4eOHOM AUCLUILUINHE, PEKOMEHI0BATh
B ITOMOIIb Y4eOHbIE U APYTHUe MaTepuabl, a TAK)KE CIIPABOYHYIO JTUTEPATYPY.

3ayer MO JUCHMIUIMHE MPOBOAMUTCS B (OpME NHCHMEHHOIO 3aueTa C Mociexyrolei
MHAUBHUAYaAJIbHON Oeceloil CO CTyI€HTOM Ha OCHOBE BOIIPOCOB, C(HOPMYIMPOBAHHBIX B 3aYETHBIX
O6unerax. B Ouier BHOCHUTCS JBa TEOPETHYECKMX U OJUH TMPAKTHUUECKUH BOMPOC M3 Pa3IHUUHBIX
pa3zenoB AMCLUMILIMHBL A Oojiee MOJHOW MPOBEPKU 3HAHUM CTyAEeHTOB. OlleHKa BBICTaBIISIETCA
npernojiaBaTeneM U o0bsBIIsgeTcs nocie orsera. [Ipenosasarens NpUHUMAKOIIKN 3a4€T JIUYHO HECET
OTBETCTBEHHOCTb 32 MPABUILHOCTH BBICTABJIEHUS OLIEHKH.

6.2 Meroanueckue yKa3aHus AJis1 00y4al0UIUXCSl M0 OCBOEHHIO M CHUTITHHBI

3aiayaMu cCaMOCTOSATENbHON PabOTHI CTYAEHTOB SBISIOTCS:

1. Cucrematuzanusi W 3aKpEIJICHUE TMOJYYEHHBIX TEOPETUYECKUX 3HAHUM U
MPAKTUYECKUX YMEHUH CTYJICHTOB;

2. YrinybneHue u pacuimpeHne Te0peTUIecKoi MOJATOTOBKH;

3. DopMUpPOBaHKE YMEHHUI HCMOJIb30BaTh HOPMATHUBHYIO, CIIPABOYHYIO IOKYMEHTALIHIO
U CIIELIUATIBHYIO JIUTEPATYPY;

4, Pa3BuTHe mO3HABATENBHBIX CIIOCOOHOCTEM W AKTUBHOCTH CTYIEHTOB, TBOPYECKOM

HHUIIUATUBBI, CAMOCTOATCIIBHOCTHU, OTBETCTBECHHOCTU U OPIraHU30BAHHOCTH;
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5. Hcnonp3oBanne maTepuana, cCOOpaHHOTO U MOJYYEHHOTO B XOJE CaMOCTOSITEIbHBIX
3aHITHI Ha TPAKTUYECKHUX 3aHATHUSX, IPU HAMMMCAHUN KYPCOBBIX U BBITYCKHON KBaTU(UKAIIMOHHON
pabot, 11t 3pPeKTUBHOIM MOATOTOBKU K UTOTOBOMY 3a4ETy.

N3ydyeHne [OUCHUIUIMHBI JOJDKHO CONPOBOXKIATHCA HMHTEHCHUBHOM  CaMOCTOSATENbHOM
paboTOl CTYIEHTOB C PEKOMEHJIOBAaHHBIMU NPENOJABATENIAMU JIMTEPATYPHBIMU UCTOYHUKAMU U C
MaTepuaIaMHu, MOTYICHHBIMU Ha JCKIIMOHHBIX, TPAKTUYECKHUX 3aHITUIX U JTa0OPATOPHBIX padoTax.
CTyaeHT NOMKEeH MOMHUTh, YTO HAYMHATh CAMOCTOSITEIBHBIE 3aHATHS CJIEAYET C IEepBOro JHS
M3Y4YEHUs TUCHHUILIMHBI U IPOBOJUTH UX PErysispHO. O4YeHb BaKHO MPWIOKUTH MAKCUMYM YCUITUH,
BOJIM, YTOOBI 3aCTaBUTH ce0s paboTaTh C MOJHOM HArpy3KOH C MEPBOTO JIHS.

Kaxxaplil CTYACHT JOKEH caM IUIAHHPOBATh CBOIO CAMOCTOSTEIBHYIO PaboTy, HCXOHs U3
CBOMX BO3MOKHOCTE€H M MPUOPUTETOB. DTO CTUMYJIHPYET BBINOJIHEHHE PabOThI, co3laeT Oolee
CIIOKOMHYIO 0OCTaHOBKY, YTO B UTOT'€ IMOJIOKHUTEIHLHO CKa3bIBACTCS HA YCBOSHUHU MaTepHaIa.

Ha ocHoBe u3yueHuss peKOMEHI0BaHHOW JUTEPaTyphl 11€J1eCO00pPa3HO COCTABUTh KOHCIIEKT
OCHOBHBIX TEPMHHOB, TIOJIOKEHUH U OMPEICIICHHIA, TPEOYIOINX 3aIOMHUHAHUS U HEOOXOUMBIX JIJIS
OCBOEHMS PA3JEJIOB IUCUUILINHBI.

Jlnst TiogoTBOpHOM pabOThl HEMAJIOBAXKHOE 3HAYEHHWE HMMEET OOCTaHOBKA, OpraHU3aIus
pabouero mecta. Hy:xHO 106uUThCs, 4TOOBI MECTO pabOThl MO BO3MOXKHOCTH OBLIO MOCTOSHHBIM.
PaboTa Ha mpUBBIYHOM MecTe JenaeT ee 0ojee MIoA0TBOPHOM. [IpoayKTHBHOCTE pabOTHI 3aBHCUT
OT NPaBUJIIBHOTO YE€PEeNOBaHMs Tpyda U oTAbiXa. [loaTomMy Kaxkaple yac WM JBa CIEAYyET JeJaTh,
nepepbiB Ha 10-15 muHyT. BBIXOAHBIE JHH JIydllle TOCBSTUTH AKTUBHOMY OTIBIXY, 3aHSTHSAM
CIIOPTOM, IIPOTYJIKAMU Ha CBEKEM BO3AyXe U T.J. [laxke nepexinoyeHue ¢ 0OJHOr0 BU1a YMCTBEHHOU
paboThl HA APYTON MOXKET CIIY>KHUTh AKTUBHBIM OT/IBIXOM.

Ocoboe MecTo yaensieTcsi KOHCYJIbTHPOBAHUIO, KaK OJHON U3 GopM 0OyueHUs U KOHTPOIIS
camocTosITeNIbHOW paboTsl. KoHCynbTHpOBaHME MpearnonaraeT 0coobIM 00pa3oM OpraHW30BaHHOE
B3aUMOJICHCTBUE MEXKIy IPENo/IaBaTesieM-KOHCYJIbTAHTOM W CTYJEHTAaMH, HAMpaBICHHOE Ha
paspetnieHue mpo0JIeM U BHECEHHE TTO3UTUBHBIX U3MEHEHHUH B JEATEILHOCTh CTYACHTOB.

7. ®oH/1 OLIEHOYHBIX CPEACTB

DopMa NPOMEKYTOUYHON ATTECTALMM: 3a4€eT.

[IpomexyTouHas artecTanus oOy4arommxcs B (opMme -dK3aMeHa MPOBOJUTCS IO
pe3ynbTaTaM BBIMIOJHEHUSI BCEX BUIOB yueOHOW paOOThI, MPEAYCMOTPEHHBIX YU€OHBIM TUIAHOM T10
JAHHOW TUCIHUIUIMHE (MOIYJI0), TPU OSTOM YUHUTHIBAIOTCA PE3YNbTaThl TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH B TeueHue cemectpa. OleHKa CTEeNeHH JOCTIKEHUSI 00YyJaronuMuUCs TIaHUPYEMBIX
pe3yabTaTOB OOYYEHUs MO JTUCHUILIMHE (MOIYII0) MPOBOAUTCS TPEMOJABATEIEM, BEIYIINM
3aHATHS 110 JAUCLUUIUIMHE (MOJYJI0) METOJIOM 3KCHEepTHOM oneHku. Ilo mToram mpomexyTouHOM
aTTecTally MO JUCIUILIMHE (MOAYIIIO) BHICTABIISIETCS OLIEHKA «3aUTEHO» WIIN «HE 3aY4TEHO».

K nmpomMexxyTouHO#l aTTecTanuu JOMYCKarOTCA TOJIbKO CTYAEHTHI, BBHIIIOJIHHUBIINE BCE BHJIbI
yueOHO paboThI, MPeIyCMOTPEeHHbIE paboueil mporpaMMoil mo auciuruinHe «OCHOBBI CTPOCHUS
TBEPAOTO TEJIAN:

HIxaJjia oneHUBaAHUA Onucanne

BreimonHeHsl Bce BHIBI y4eOHOUM paboOThI, MPEeayCMOTpPEHHBIC
yueOHbIM T1aHOM. CTyIEeHT JeMOHCTPUPYET COOTBETCTBHE
3HAaHWUW, yMEHWH, HaBBIKOB TMPHUBEACHHBIM B  TabOIHIax
ToKazaTesel,  omepupyeT  NpPUOOPETEHHBIMH  3HAHHIMH,

3aureHo




13

YMEHHUAMM, HaBBIKAMH, MPUMEHICT MX B  CHTyalMsX
MOBBIIIEHHON CIIOKHOCTH. [Ipu 3TOM MOTyT OBITH JOIYIICHBI
HE3HAUUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHHsS IpHU
AQHAJIMTUYECKUX Ollepalusax, IEPeHOCe 3HAaHUM M YMEHHMU Ha
HOBBIE, HECTAHJJAPTHHIC CUTYaLUH.

He Beimonnen oauH wiam Oosnee BUAOB Y4YeOHOW paboOTHI,
MPETYCMOTPEHHBIX Y4eOHBIM IIaHOM. CTYIEHT AEMOHCTPUPYET
HEIMOJIHOE  COOTBETCTBHE  3HAHWH,  YMCHUH,  HaBBIKOB
MPUBEJACHHBIM B  Ta0iMIax TOKa3aTeNel, JOMYCKAaITCs
3HAYUTEIIBHBIC ONIUOKH, TPOSBJISCTCS OTCYTCTBHE 3HAHHMA,
YMEHHIA, HABBIKOB 10 PSIy MOKAa3aTeNel, CTYJCHT HCIBITHIBACT
3HAYUTEIIBHBIC 3aTPYAHCHHUS IPH OINCPUPOBAHUM 3HAHUSAMHU U
YMEHHSIMH TIPU MX TIEPEHOCE HAa HOBBIC CUTYAI[UH.

He 3aureno

7.1  OueHo4YHBbIE CpeaCTBA
3aueTHoro Ouera:

IIpuMmep 3a4eTHOrO OMJIETA
1o Kypcy «OCHOBBI CTPOEHHS TBEPAOI0 TeJIa)

MHUHHUCTEPCTBO OBPA30BAHIS 1 HAYKY POCCUIICKOM ®EJIEPAIIN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEXX/IEHUE
BBICILIET'O OBPA3OBAHMS
«MOCKOBCKMI NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUM MOJHUTEX)

®akynasrer TPAHCIIOPTHBIN, kadempa «/IuHaMHKa, IPOYHOCTh MALIMH H CONPOTHBIICHHE MATEPHATIOBY
Jucnunnmza OCHOBBI CTPOEHHSI TBEPIOTO Tela

Hampagienue 23.05.01 «Ha3emHbIe TpaHCTIOPTHO-TEXHOJIOTHUECKHE CPEJICTBAY

Kypc 1, cemectp 1

3AYETHBINA BIIET Ne 7.
1. Ynpyras u nnactudeckast nedopmanus TBEpAbIX Tel. 3akoH ['yka.

2. OCHOBHEBIE 3aKOHOMCPHOCTH INIACTHUYCCKOTO TCHCHUA MATCPHUAJIOB.

YTBepkaeHO Ha 3aceflaHiu Kaeaphr «  » 202_ r., nporokon Ne .

3aB. kadenpoii /A.A.CxBOp1OB/
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[Tepeuens Bompocos k 3k3ameny (YK-1)

Bomnpocsl Kox xommnerenun
Llenu n 3amaun Kypca. Mcropus pa3BUTHS HAyKu O (DU3UKE TBEPIOIO VK-1
Tena. OCHOBHBIE THIIOTE3bI U JONYIECHUS.
ArperaTHble COCTOSIHUS BELIECTBA. VK-1
OcoOeHHOCTH CTPOEHUS TBEPAOTO TEa. YK-1
Cunsl Ban-gep-Baanca. VK-1
HoHHas cBs3b B KPUCTAIUIAX VK-1
KoBaseHTHas cBA3b B KpHCTaLIax YK-1
Mertannuyeckas CBs3b B KpUCTaJLIaX VK-1
Cuiipl OTTANIKMBAHUS B TBEPABIX TENaX YK-1
Kpucrannuueckas pemerka 1 pemerka bpass YK-1
O0o03HaueHuE y3710B U HAIIPABJICHUN B KpHCTaJLIE VK-1
O0o3HaueHue MIOCKOCTEN B KpUCTallIe, MHAEKC Muiiepa VK-1
JlepexThl KpucTaNIn4ecKon peleTKu YK-1
Hedexrsr @penkens u LHoTTkub npumecu B TBEpAbIX Tenax YK-1
VYnpyras u rmactuueckas aedopmariust TBepbIx Tei. 3akoH ['yka YK-1
OCHOBHBIE 3aKOHOMEPHOCTHU IUIACTUYECKOTO TEUEHUS KPUCTAIUIOB VK-1
[Tonsitue o nuciokauusix. OCHOBHBIE TUIIBI TUCIOKALIUN YK-1
Cunbl, He0OX0UMBIE 11 IEPEMELICHUS IUCIOKAIUM YK-1
Paspymenue TBepabIxX Tell. XPYIKOE U BA3KOE pa3pylLLICHUE YK-1
Teopernueckas u peanabHasi IPOYHOCTb TBEPABIX TEI YK-1
Croco0st OIHCaHMUS COCTOSIHUS KOJIJIEKTHBA YaCTHLI. VK-1
TepMoaMHaMHUYECKOE ONHMCAHWE M CTATUCTUYECKOE  ONMUCAHUE
KOJIJIEKTHBA YaCTHUI]
Yucno cocTOAHUM U1l MUKPOYACTHIL] VK-1
@yHKIMS pacIpeesIeHUs 1JI1 HEBBIPOXKIEHHOTO rasa VK-1
OyHKIUS pacnpeesieHus sl BRIPOKJICHHOTO raza (pepMHOHOB YK-1
OyHKIMS pacpeeseHus Ui BBIPOXKIEHHOTO ra3a 0030HOB YK-1
TermoBbie cBOMCTBA TBEPABIX TeN. [IoHATHE O HOPMATBHBIX YK-1
KOJIEOAHUSX PEIIEeTKU
CriekTp HOpMaJIbHBIX KOJ€OaHUH peleTKH YK-1
[TonsTue o poHoHAX YK-1
TennoeMKoCTb TBEPIOro Tena YK-1
TermmoeMKOCTh ANEKTPOHHOIO ras3a YK-1
TemoBoe paciinpeHure TBEPAbIX Tel YK-1
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