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BBOJAHASA YACTD

1. IEJIM OCBOEHUS YYEBHOM JUCLIUITJIHBI

Lensitmu  ocBoeHuss yuyeOHOM AucCHUIUIMHBI «DHU3uMKa TBEPAOro TeEIa»
ABJISIIOTCST (POPMUPOBAHUE Yy OOYYAIOIIUXCS KOMIIETEHIIMM B MPOIIECCE OCBOCHUS
HeoOXxonuMoro oo0beMa (yHAaMEHTAbHBIX 3HAHUM B 00JACTH (PUBMKHU TBEPIOTO
Tena, GOpMUPOBAHUE MPEJCTABICHUNH 00 OCHOBHBIX MOHATUAX U UAESIX (PU3MKH
TBEPAOr0 TeJa M METOJax pEelIeHUs 3a7ad, a TaKXKe JIEMOHCTpAlMs CIOCOOOB
MPUMEHEHUS! 3TUX NPEICTABICHUN B PA3TUYHBIX OOJACTSIX HAYKHM U TEXHUKHU U
3HAKOMCTBO CTYAEHTOB C DKCIEPUMEHTAIBHBIMU M TEOPETUYECKUMHU METOJAMH,
MPUMEHSEMBIMU NIPU UCCIEAOBAHUIX B 3TON 00JIaCTH.

2. MECTO YYEBHOM JUCLIMITJIMHBI B CTPYKTYPE OITOII BY3A

2.1. YueOnas auciuiiuia b1.B.0/1.3.9 «®@u3nka TBepa0ro Teaa» OTHOCUTCS K
BapHaTHBHOM yacTH biioka 1 (00s13aTe/IbHbIC TUCIIUTUIAHBI).

2.2. Ins w3ydeHWs JaHHON y4eOHOW JUCHMIUIMHBI HEOOXOIUMBI CIICTYIOIIHEC
3HAHMSI, YMEHUS U HABBIKH, (POPMUPYEMBbIC TIPEIIICCTBYOITUMU JUCITUTUIMHAMH -

— Teopus eepoamuocmetl u Mmamemamuyeckas Cmamucmuxa,

— Hughghepenyuanvroie ypasnenus

— Aneebpa

— I'eomempus

— Qusuxa (pazdenvt Inekmpuyecmeo, Maenemuszm, Onmuxka u Keawmoeas

Qusuxa)
— Cmamucmuueckas guzuxa

2.3. Tlepeuenb MOCIEAYIOMNX y4€OHBIX AUCIUIUIMH, JUIsI KOTOPBIX HEOOXOIUMBI
3HAHUS, YMEHUS W HaBBIKH, PopMHUpyeMbIe JaHHON yueOHON TUCIUIUIMHOM
— Buinycknas keanugpuxayuonnas paboma



2.4 llepeyeHb IIAHUPYEMBIX Pe3y/IbTATOB 00y4YeHHS M0 JMCUHMILINHE, COOTHECEHHBIX € IVIAHUPYEMbIMH pe3yJibTATaMHU
OCBOCHMS OCHOBHOM NMPO(ecCHOHATBHOI 00pa30BaTEIbHOM IPOrPaAMMBbI

npodeccronansubix (I1K) koMnereHuumii:

N3yuenne nanHOM y4eOHOW AMCIUIUIMHBI HalpaBlieHO Ha (GopMupoBaHUe y oOydaromuxcs oomekynbTypHbix (OK) u

[Tepedyens mIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 JUCITUTITMHE

Homep/unnexc ConeprxaHre KOMITETEHIINH (MJIH ee .
Ne ni/mn B pe3ynbTare nzydeHus yuaeOHOM TUCIUILTUHBI 00YYarOIIUecs JTOJKHbI:
KOMIIETEHIIUU 4acTH)
3HaTh Ymerb Biagers
1 2 3 4 5 6
OK-3 CHOCOOHOCTBIO ucronb3oBaTh | CoBpeMeHHOe  cocTosiHue | Mcmonp3oBatk  3HaHUs | bazoBeiMu METOJIAMH
€CTECTBEHHOHAYJIHBIC U | Gusnku ¢bu3MKK TBEpIOro Tena | GU3MKK TBEPAOro Tea;
MaTeMaTHYEeCKHe 3HAHUS JUISL | KOHICHCHPOBAHHOTO npu pemennn | HaBbikamu paGoOThI €
OPHUEHTHPOBAHHMSI B COBPEMEHHOM | COCTOSIHUS; mpo)eCCHOHAIBHBIX U | KCTOYHUKAMU
“H(OPMAIMOHHOM MPOCTPAHCTBE OCHOBHBIEC TEOPETHYECKHE M | 00pa30BaTEIbHBIX uHdopMaIuu 1o Gpusmke
3KCIIEPUMEHTAIbHBIC 3azay; TBEPJIOTO Tea;
HanpapieHus uccienoBanuii | OOBSICHITH sBieHus | OTBITOM UCTIOTH30BAHUS
1 B (hU3UKE TBEPJIOTO TENa; OKpYXKAIoIllero MUpa Ha | 3HaHWil B 00MacTu GU3UKU

TIpuxnagHoe 3HaueHUE
(hM3HMKH TBEPIOro TeNa

OCHOBE 3HAHWH (HHM3UKH
TBEPJIOTO TENA;
Haxonuts
HEOO0XOINMYTO
nH(pOpMaITIIo o
COBPEMEHHOM
COCTOSTHUH (PU3UKH
TBEPJIOTO TENa

TBEPJIOTO Tena




OK-6

CIIOCOOHOCTBIO K caMoopranmusanuu "
CaMOO6pa3OBaHI/IIO

OcHOBHBIC CIIOpHBIC
BOIIPOCHl (DM3HKHU TBEPAOrO
Tena u HarpaBJICHHS
COBPEMEHHBIX
HCCJICIOBAaHUM;
[TpoGnemubie CHUTYallUH,
BO3HUKAIOIIHE npu

U3y4eHNU (HU3UKH TBEPAOTO
Tena

ba3zoBbIii MHUHUMYM
CBEIEHUI o ¢usuke
TBEPJIOTO Tena,

HEOOXOIUMBIH ISl PelieHus
o0pa3oBaTeIbHBIX 33144

YMerb u3naratb H
apryMeHTUPOBAHHO
OTCTaMBaTh CBOH
MIPENCTaBICHUS B
obnactu ¢buzuku
TBEPAOrO TENA;

YmMmern CTaBUTh

BOMPOCHI U CIIENUTH 3a
JIUCKycCUell B 00J1acTH
(bU3UKU TBEPOTO Tena
IIpumeHsaTE 3HAHUA 110
¢u3uke TBEpIOro TeNa
OpU pelleHud 3ajad B
obnactu obpazoBaHus, B
TOM qrcie
caM0o00pa3oBaHUS

OnsiTOM y4yacTus B
IUCKyCCHAX B  00Jactu
(u3uKM TBEPIOro Tena
HaBpikaMHu HCIIOJIBb30BAHUS
CUCTEMATU3HMPOBAHHBIX

TEOPETHUECKUX u
MPAaKTUYECKUX 3HAHUW B
o0JlacTH  TBEpIOrO Tena

JUIst OTpeieIIeHus u
perieHus 3amaq B 00JacTH
00pa3oBaHus, B TOM YHUCIIC
caMo00pa3oBaHUs
[Ipuemamu aprymeHTanuu
CBOEH TOYKH 3pEHUS B
obnacT (PU3MKU TBEPIIOTO
Tena

IBK-3

3HACT KOHUCTITYAJIbHBIC 1
TEOPETHUECKUE OCHOBHI (PU3HKH,
BJIaJICET CUCTEMOM 3HaHUU O
(dyHIaMEeHTaTbHBIX (PU3HUECKUX
3aKOHAX U TEOPHSX, PU3NUCCKOM
CYLTHOCTH SIBJICHUH U IPOIIECCOB B
MIPUPOJIE U TEXHUKE

Kunrouesie poOJIEMHBIE
BOIPOCH (DM3UKH TBEPIOTO
Tena

OcHOBEI TPaaUITAOHHBIX
MOAXO0MOB (DM3UKH TBEPIIOTO
TeJa NpU aHalIu3e SBICHUMN
W TIPOIECCOB B TPHUPOIE U
TEXHUKE

MecTo Gu3nKH TBEPIOTO
TeNa B CUCTEME
(hu3UIecKOro 3HAHUS

CraBuTh U pemaTh
3aJlaun PU3UKH
TBEPJIOTO TENa Ha
OCHOBE 3HaHHS 3aKOHOB
busuku
AHanu3upoBathb
(bHU3UYECKYIO CYLTHOCTh
SIBJIEHUM U TIPOLIECCOB
MIPUPOJIBI ¥ TEXHUKH HA
OCHOBE 3HaHUH (HU3HKH
TBEPJIOTO TEa
BrIABIATSE CBS3U
paszena «Puznka
TBEPJIOTO TEAY C
JIPYTUMU pa3aeinaMu
¢bu3uKH

Cucremoii 3HaHWA 00
(byHIaMeHTaIbHBIX
(hU3UIECKUX 3aKOHAX U
TEeOpHUsX (PU3UKHU TBEPAOrO
Tena

Hagrikamu ananmsa
(hU3UIECKOH CYITHOCTH
SIBJIEHUW U MPOIIECCOB B
MIPHUPOJIE U TEXHUKE Ha
OCHOBE 3aKOHOB (DPM3HKH
TBEPJIOTO Tea

ONBITOM BBISIBIICHHS
CBsi3ell (PMBHUKH TBEPOTO
TeNa ¢ APYTUMH pasefiaMu
¢bu3nuKH




2.5 KapTa KOMIEeTeHINI TUCIUITUHBI.

KAPTA KOMIETEHIIUI JUCHUILIVHBI

HAVMMEHOBAHUE AVCIHUITIJIMHBI ®u3nka TBEpAoro tena

Ilenb mUCIUTIITAHBI

(dopmupoBaHue y 0OyJarOUIMXCSl KOMIIETEHIMA B TPOLIECCE OCBOCHHUS HEOOXOIMMOro oObema (yHIaMEHTaJIbHBIX 3HAHUN B
obmactu ¢usuku TBepHOTO TeNa, (popMUpOBAHHME MPEACTABICHUNH 00 OCHOBHBIX MOHATHAX W WUACSIX (U3WKHU TBEPAOTO Tela H
METO/Iax PELIeHUs 3a/1ad, a TaKkKe JEMOHCTPAlLUs CIoco00B MPUMEHEHMSI ATUX MPEICTABICHUM B pa3IMYHbIX 00JIaCTAX HAYKU U
TEXHUKU U 3HAKOMCTBO CTYACHTOB C DKCIIEPUMEHTAIbHBIMU U TEOPETUYECKUMH METOIaMH, IIPUMEHSAEMBIMU ITPU UCCIIETOBAHMUSIX

B JTOI1 o0J1acTr

B mporiecce ocBOeHUS TaHHOM TUCIMIUTMHBI CTYACHT (hOPMHUPYET U JEMOHCTPUPYET CICTYIOIINE

OO011eKyIbTYpHBIE KOMIIETCHIINH:

KOMIIETEHII IlepeueHb KOMIIOHEHTOB Texnonormm dopMma OLIEHOUHOTI' 0 CpeACTBa | YPOBHU OCBOCHMSI KOMIIETEHIIUU
(dhopmupoBanust
NHJIEKC OOPMVYJIMPOBKA
OK-3 CHOCOOHOCTHIO 3HaTh coBpemenHoe | Ilyrem mpoBenenus TectupoBanue, N3, Iloporosslii
HCIIOJIb30BATh COCTOSIHUE (PM3UKH | TEKITMOHHBIX, Konrponbhas padora, Crioco6eH HCIob30BaTh
€CTECTBEHHOHAYYH | KOHIEHCHPOBAHHOTO CEMUHAPCKHX 3aHATHii, | LeMaTHUeCKuii 0630p, 3HaHUA (PU3UKH TBEPIOrO Tea
BlC U | COCTOSIHMS; OCHOBHBIE | TPHMEHEHHUS HOBBIX IIpoextHas pabora, B PO eCCHOHATBHOM
MaTeMaTH4YeCKue TEOpPETHYECKUE U | oOpa3oBaTENbHBIX Kowmbiotepuas vy, JIesITeTbHOCTH
3HAHUS JI7IsL | DKCIIEpUMEHTAIIbHbBIE TEXHOJIOTUH, K3AMCH IToBbIIeHHBIH
OPUEHTHPOBAaHMS B | HAIPaBICHUS BBITIOJTHEHUS Crioco6eH caMOCTOSITETHHO
COBPEMEHHOM WCCIEIOBaHUNA B (PU3UKE | TEMAaTUIECKUX MPUMEHSTh METOMBI (PH3UKH
WH()OPMAITMOHHOM | TBEPIOTO Tena; | 0030pOB, IPOEKTOB, TBEPJIOTO TENA MPH PEIIeHUN
MIPOCTPAHCTBE MIPUKIIaTHOE 3HAYCHHE | OpTaHU3aIIH npodeCCHOHATBHBIX 3329
(hM3HUKY TBEPIIOTO TENa CaMOCTOSATEINBHBIX
YwMmerpb HCIIONB30BaTh | paboT.
3HaHUA (PU3UKH TBEPAOTO
Tena pu peleHnn
poeccroHaTbHBIX "
00pa3oBaTeNbHBIX 3a7ad;
OOBSICHATH SIBIICHUS

OKpYXaloIero Mupa Ha
OCHOBE 3HAaHWH (HU3MKH
TBEPAOrO TeNa; HAXOMUTh
HEO0OXOANMYIO




nH(pOPMAIUIO 0
COBPEMEHHOM COCTOSTHUH
(u3MKK TBEPIOrO TeNa
Bnaners 0a30BBIMU
METOdaMU (u3uku
TBEPAOTO Tela; HABBIKAMHU
paboThl ¢ UCTOYHHUKAMHU
uHpOpPMaMH TIO (QHU3HKE
TBEPAOTrO TeNa; OIBITOM
UCIIOJIb30BAHUS 3HAHWM B
obnactu (UMK TBEPIOTO
Tena

OK-6

CIOCOOHOCTBIO
caMOoOpraHHU3aIH
158
caM000pa3oBaHUIO

K

3HaTh OCHOBHBIE CIIOPHBIE

BOIIPOCHI (uzuku
TBEPAOTO Tena 17§
HaIpaBJICHUS
COBPEMEHHBIX
HCCIICTOBAHUM;
npoOJIeMHBIE  CHUTYaIlHH,
BO3HUKAIOIINE pu
A3y4eHUH bu3ukn
TBEpAOTO0 Tena; Oa30BBIM

MUHUMYM CBEAEHUN IO
(u3mKe TBEPHOrO TeIa,

HEeOOXOMUMBINI TUIS
pereHus
o0pa3oBaTeIbHBIX 3314
YmMern Hn3JIaraTh u
apryMEeHTHPOBaHHO
OTCTaMBaTh CBOH

MIPENCTABICHUS B O0JAaCTH
(u3uKM  TBEpHOro Tena;
CTaBUTh  BONPOCHl  H
CIIeIUTh 3a JUCKYCCHEH B
o0yacté (PU3UKH TBEPJIOTO
TeNa; MPHUMEHATh 3HAHUS
no ¢usuke TBEpHOro Tena

Ilyrem npoBenenus
JIEKITUOHHBIX,
CEMHMHAPCKUX 3aHSATUH,
MIPUMEHEHHS HOBBIX
o0pa3oBaTeIbHBIX
TEXHOJIOTUH,
BBIITOJIHEHUS
TEMAaTUYECKUX
0030pOB, TIPOEKTOB,
OpraHu3alun
CaMOCTOSTENbHBIX
pabor.

TectupoBanue, UJ13,
Konrponbnas pabora,
Tematunueckuii 0030p,
IIpoexTHas pabora,
KOMHI)IOTepHaﬂ CI/IMyJ'lHLH/IH,
3K3aMEH

Ioporossiii CriocoGeH ycTHO
M3JIaraTh pe3yNbTaThl
Hay4YHOTO UCCIIEIOBAHUS B
obnacT (PU3KUKU TBEPIIOTO
Tena

Crioco0eH MPUMEHSTh 3HAHUS 10
(u3KKe TBEPIOro Tela MpH
peleHrH podeCcCHOHATBHBIX
3a1a4

IToBbINIeHHBIH

Croco0eH oTcTauBaTh CBOU
B3TJISIBI B HAYIHOU TUCKYCCUH
1o U3HKE TBEPIOTO TeIa
Crioco0eH caMOCTOSTEIILHO
HUCIIOJIBb30BaTh
CI/ICTeMaTI/BI/IpOBaHHbIC
TeOpCTI/I‘IeCKI/IC 58 HpaKTI/I‘{CCKI/IC
3HAHUA B O6J'IaCTI/I TBCp,HOI‘O TClIa
JJIA OHpC,Z[eJIeHI/DI 58 pCH.IeHI/DI
3a/1a4 B 00acTH 00pa30BaHMUS.




IpU peuieHuH 3aaad B
obmactu oOpa3oBaHHs, B
TOM qucie
camoo0pa3oBaHHMsIa
Braners ONBITOM ydacTHs
B JIUCKyCCUSIX B 0ONacTH
(Gu3MKKH TBEpAOro TeEna;
HaBbIKaMU HCIIOJIb30BaHUA
CUCTCMATU3NPOBAHHBIX
TEOPETUYECKUX u
MPAKTUYECKUX 3HAHUU B
obyactd  TBEPAOro Teja
JUIE  ONpEACICHUs |
pelieHus 3amad B 00JacTu
o0pa3oBaHUs, B TOM YHUCIIE
caM000pa3oBaHUSA;
IIpUEMaMU apryMeHTalun
CBOEM TOYKH 3pEHHS B
o0acTy GU3NKH TBEPAOTO
Tena

IIpodeccronanbHbIe KOMIETEHIMH:

Texnonoruu
KOMIIETEHIINN IIepeueHb KOMIIOHEHTOB O —— ®opMma OLIEHOYHOr' 0 CPEACTBA | YPOBHU OCBOCHHUSI KOMIIETEHLIMU
MHAEKC OOPMVYJIMPOBKA
I1BK-3 3HAeT 3Hathb xioueBbie | [TyTem mpoBeaeHust Tectuposanue, N/13,
KOHIIENTyaJlbHbIE U | TTPOOJIEMHBIe BOIIPOCHI | JICKITMOHHBIX, KonrponbHas padora, IHoporoeerit
TEOPETHUYCCKUE (U3NKM TBEPHOrO TeNna, | CEMUHAPCKUX 3aHATHUIL, | |CMATHUCCKHiT 0030p, CriocoGen OpHEHTHPOBATECS B
OCHOBBI (PU3HKH, OCHOBBl  TPAJMIMOHHBIX | TPUMEHEHHs HOBBIX gpoeKTHa’I pabora, CTPYKTYDE, LENAX U 331a9aX
) OMIIBIOTEPHAs CUM YIISIIIUA %
BJIAJIEET CHCTEMOM | MOIXOI0B ¢Gusuky | 06pa3oBaTeNbHBIX p YA, COBPEMEHHOH U3MKH TBEPIOTO
. . 9K3aMeH
3HAHMH 0 TBEPIOrO  Tema  NpH | TEXHOIOTHIA, e/, OLPEACIATH C¢ MECTO B
o CTPYKType (HU3HUECKOr0 3HAHUS U
(GyHIaMEHTaJbHBIX | aHANM3e  SBICHUA W | BHITOTHECHUS
3HAYCHUE T TPAKTUKHA
(busnvecKux MPOIIECCOB B TIPUPOJC M | TEMATHYECKUX MoBbLImenHbIi ClIoco6eH
3aKOHAX M TEOPHUSX, | TEXHUKE, MECTO (U3UKU | 0030pOB, MPOCKTOB, BBISBIATS (DH3MUIECKYIO CYIIHOCTH
(busnveckoi TBEPJIOr0 Tela B CHUCTEME | OpraHU3aIUuH ¥ OOBSACHSTD SIBIICHUS 1 IIPOLIECCHI
CYIIHOCTH SIBIICHUN | (DU3NYECKOTO 3HAHHUS CaMOCTOSITEIBHBIX B IIPUPOJIE U TEXHUKE C TO3UIHN
U TIPOIIECCOB B VMeTh CTABHUTH U PEIIAThH paboT. (M3HKHN TBEPIOTO TeNa

MIpUPOAC U TCXHUKC

3agaun (1)I/I3I/IKI/I TBCPAOTO




TeNla Ha OCHOBE 3HAHUS
3aKOHOB (DU3UKH;
aHAJIM3UPOBATH
(hU3HYECKYIO CYITHOCTh
SIBIEHUW U MPOLIECCOB
MIPUPOJIBI U TEXHUKH HA
OCHOBE 3HAHHN (PU3UKH
TBEPJIOTO TENA; BBISABIIATH
CBsI3U pazzena «Puznka
TBEPJIOTO TENa» C
JPYTUMU Pa3jaenaMu
¢buznkn

Bragers cucTeEMOM 3HaAHUMI
00 hyHIaMEHTAIBHBIX
(pU3MYECKHUX 3aKOHAX U
TeopusiX (PU3UKHU TBEPAOTO
TeJa; HaBbIKaMK aHaJIu3a
(buznvecKol CyIHOCTH
SIBJIEHUM 1 TIPOIIECCOB B
MIPUPOJIE U TEXHUKE Ha
OCHOBE 3aKOHOB (pM3HKH
TBEPJIOTO TENa; OIBITOM
BBISIBJICHUS CBSI3EH
(hM3UKH TBEPAOTO TENa C
JIPYTUMU pa3ienaMu
(1366370431




OCHOBHASA YACTD

1. OBBEM VYYEBHOW JUCLIMILIMHBI

U BUIbl VYYEBHOU

PABOThbI
CemecTpbl
Bun yae6HOI paboThI Bcero uacos Ne A
4acoB

1 2 3
1.KonraktHass paboTa oOydJaromuxcs ¢ TpernojaBaTesieM 50 50
(o Buam y4eOHBIX 3aHsATUH) (BCETO)
B ToMm uucne:
Jlexuuu (JI) 20 20
[Tpaktuyeckue 3austust (I13), Cemunapsi (C) 30 30
JlaGoparopuble paboTsl (JIP) -
2.CamocrosTenbHas paboTa cTyieHTa (BCero) 58 58
B Tom uncne - .
CPC 6 cemecmpe: 58 58

KII

Kypcosast pabota KP
Hpyrue suger CPC: - -
[TonroToBKa MmpoekTa, TeMaTH4ecKoro 003opa 8 8
W3yuenune nureparypsl 14 14
M3ydeHne 0CHOBHBIX TIOHITHIA pa3jierna 6 6
IToaroroBka K TECTUPOBAHHUIO U KOHTPOJILHOM paboTe 3 3
Bomomaenune NJ13 10 10
Pa36op HecTaHmapTHHIX 3aaHUHT 3 3
PaboTa ¢ koHCTIEKTaMU 110 pa3aery 13 13
M3yuenne KOMIBIOTEPHBIX MPOTrpaMM 1 1
CPC 6 nepuoo ceccuu
[ToaroToBka Kk sK3aMeHY
By npomexxyTodHOM 3aueT (3)
aTTecTaluu sK3ameH (D) 36 36
HUTOTI'O: O6mas 4acoB 144 144
TPYAOEMKOCTh 3a4. e]1. 4 4
JlucuumimHa — peaM3yeTcs  YacTUYHO C  NPUMEHEHUEM  JTUMCTAHIIMOHHBIX

obpazoBarenpHbIX TexHOMOTHI DUOC yHHBepcuTeTa (Moodle), Zoom, MS Teams

U IpYTHUX.



2. COIEP)KAHUE YYEBHOU JUCIATIJINHBI
. ConeprkaHue pas3iesioB y4eOHOW JTUCHUIUIMHBI

2.1

Ne cemecTpa

Ne paznena

HanmenoBanue
paszaena yaeOHoi
JUCIAILIAHEL

ConepxcaHHe pasaciia B JUAAKTHICCKUX SANHUIAX

[EEN

4

10

KonpencupoBanHoe
COCTOSIHUE Cpel.
OneMeHTH
KpHUcTaorpapun

Kiaccudukanuss KOHISHCHPOBaHHBIX cpen. Kpucraminmueckas
peuieTka U ee XapaKTEpUCTUKH: BEKTOP TPAHCIISALIMM, PEIIETKA,
0azuc. JIByXxMepHbBIC KPUCTAJUIBL: SIIEMEHTapHas M IPUMUTHBHAS
SAYElKH, peumerku bpaBd Uil  JBYXMEPHBIX KpPUCTaJUIOB.
TpexMepHble KpPUCTAJLIBL, PEIIETKH bpaBd g TpEeXMEpHBIX
kpuctayuioB. Muaexcel Musiepa u 0003HaYeHUE HAlpPaBJICHUM.
IIpocteie KpUCTaJUIMYECKUE CTPYKTYPBI: KyOndeckas
IPAaHELICHTPUPOBAHHAS. M TIEKCAarOHAJIbHAs €  IJIOTHOM
YIAKOBKOW; CTPyKTypa ajma3a M XJIOPUCTOrO0  HATpus.
AHM3OTpONUsT  TBEPIBIX Tel. SBieHne monuMopdusma.
Knaccudukanuss THIOB CBSA3M B KpHUCTAJIaX: HOHHBIE,
KOBAJICHTHBIE, METAJUIMYECKUE WM MOJIEKYJISIPHbIE KpUCTaJUIbL.
IIpuHIUI IUIOTHON YIIAKOBKH.

Hedextol B
KpHCTajIax

Knaccudukanus nedexroB. Mozanunas cTpykrypa. TodedHbie
nedekrer. [lpumecn. ATOMBI B MEKJOY3IHSX W BAaKaHCHUH.
PaBHOBecHast koHIeHTpaIus aedexToB. Jucnokamnun. JedexTs
YHaKOBKH. ['paHuIbl 3epeH. BnusHue nuciokanuii Ha CBOKWCTBA
TBEPABIX TEJL.

Juaamuka
KpUCTAJNIMYECKOU
pEIIeTKH.

OcHOBHBIE TapaMeTpbl yIOPYruX BOJH. | apMOHUYECKOe
npubmmkerre. COOTHOMIEHHS AUCIIEPCUU UL YIIPYTHX BOJH B
OIHOMEPHOM  KPUCTAUIMYECKOM IIETOYKe, COCTOsIeld U3
OJTMHAKOBBIX aTOMOB M M3 aTOMOB 2-X BHJIOB. AKYCTHYECKHE U
OIITHYECKHE BETBU KOJECOAHUHN IS OMHOMEPHBIX U TPEXMEPHBIX
KPHUCTAJUIOB. AKyCTUYECKHE M onThdeckue GpoHoHbl. OOpaTHas
pemrerka. 3085 bpritrosHa.

MaruauTHbie
CBOMCTBA TBEPJBIX
Tel

MarauTHbIe cBOMCTBa aTOMOB. Kimaccudukariis TBepabIX TEI 1O
MAarHuTHbBIM cBoiicTBaM. [Inamarnernsm. Knaccuueckas teopus
Jnramarderusma. [{UKJIOTpOHHBIM PE30HAHC, €ro MPaKTHYECKOe
npumeHenue. Ilapamarnerusm. Kiaccuueckas W KBaHTOBas
TEOpUM  MMapaMarHeTu3Ma, DdJEKTPOHHBIH U sIEpHBIN
IMapaMarHUTHBI PE30HAHC, €ro IMPaKTHIeCKOe IMpPUMEHEHHE.
®eppomarnetusMm.  Monekynsipuoe  noie  Beiicca.  Pounb
0OMEHHOTO B3aUMOJICHCTBUS B BO3HUKHOBEHHH
tdheppomarnern3ma. JlomeHHas CTpykTypa (HeppOMarHUTHBIX
ten. AntudeppomarternsMm. @Deppumarnernsm. MarHuTHBIC
CHEKTPHI BEIECTBA.

Husnexkrpuyeckue
CBOIICTBa TBEPIBIX
Tel.

OcHOBHBIE XapaKTEepPUCTUKHU JIUDIIEKTPUKOB. Bunsl
TTOJISIPU3AIH. DJIEKTPOCTPHUKIIHS, Mhe303PPeKT, mupodhdeKT.
CerHeTo3JeKTPUKU. DIIEKTPETHL.

30HHAs CTPYKTypa
TBEPAbIX TeN

OpnnoanexrponHoe npudmmxenue. Teopema bioxa. M3menenue
COCTOSTHUS 3JIEKTPOHOB npu COMIKEeHNN ATOMOB.
OHepreruueckue 30HBL [IpuOmmkeHne mouyTH CBOOOAHBIX
3JIEKTPOHOB. Mogens Kponwura-Ilennn. Crpykrypa
9HEPreTHYECKUX  30H.  MeTaibl, TOJYNPOBOJHUKH |
OU3JIGKTPUKH C TOYKHM 3pEHHMS 30HHOM Teopuu. BomHOBBIE
(YHKLIMU 3JIEKTPOHA B IEPHOIUYECKON pemerke. D¢ deKTrBHas
Macca 3JeKTpoHa, JbIpKH. [IpuMecu U npuMecHble YpOBHHU.




CaepxmpoBoadie
CBepXNpoBOAHMKHN MEPBOIO M BTOPOro poja. TemnoeMKocTbh

MaTepualibl.

Addext

CBEPXIPOBOTHUKOB. [lornomenue 3J€KTPOMAarHUTHOTO
CBepXIpOBOMMOCTE U3JIyYeHUs] CBEpXMPOBOMHMKaMH. M3oTonmueckuii 3¢QeKT.
H COBPCMCHHBIC OcnoBbl Teopun BKII: o6pa3oBaHue KyMmepoBCKUX Map,
MaTCpHajIbl JHepreTHyecKas 101 (1 Db dexTnr Jxozedcona.
BeicokoTemnieparypHast ~ CBEPXNPOBOAUMOCTh.  IIpumeHeHune

CBEpPXITPOBOJHUKOB. COBpEMEHHBIE TBEPAOTEIbHBIC IPUOOPHI.

Melicuepa.

2.2. Pa3penbl yuyeOHOW AMCUMIUIMHBI, BUJIBI y4E€OHOW NESITEIBHOCTH U (POPMBI

KOHTPOJIS
Dopmbl
Ne No HauMeHoBaHME Busibl yue6HOI AeSTeNbHOCTH, BKII0Yas TCKYIIETO
ceM pasze paznena yae6Hoit CaMOCTOATENBHYIO PabOTy CTYJIEHTOB (B 4acax) KOHTPOJIA
ectp na JIMCLUTUTAHE yeresaemMocTn
a (no Hedensim
J JIP I13/C CPC BCETO cemecmpanm)
1 2 3 4 5 6 7 8 9
1 KoHnaeHcupoBaHHO 2 3 10 15
€ COCTOSIHHE CpE[l.
DNeMEeHTHI
KpHcTauiorpaduu
2 JedexTol B 2 3 6 11 TectupoBanue
KPHCTAIIAX (2 nenens)
3 4 6 10 20 na3
Juaamuka (4 Henens)
KPUCTaJUTUYECKON KontponbsHas
pELLIETKH. pabora
(5 Henens)
4 MaruuTHsie 4 6 8 18 W13
CBOICTBA TBEPIBIX (6 nenens)
Te
5 2 3 6 11 W13
Husnextpruueckue (7 Henens)
10 CBOMCTBA TBEPJBIX Tematnueckuit
TEIl. 0030p
(7 nenmens)
6 30HHAs CTPYKTYpa 4 6 8 18 na3
TBEPABIX TEI (8 nemens)
7 2 3 10 15 IpoekTHas
pabora
CBepXIpoBOIUMOC (10 neners)
Komnerorepna
Th ¥ COBPEMEHHBIC
s CUM YJIALIUSE
MaTepuasl 10 mKe
TBEPIOrO Teja
(9 menmens)
Pasznensl
nucuImMHbl Nel- 36 DK3ameH
Ne 7
HUTOI'O 3a cemectp 20 - 30 58 144
NTOIO 20 - 30 58 144

2.3. JlabopaTtopHbIi TPAKTUKYM
He npedycmompen
2.4. IlpuMepHasi TeMaTUKa KypCOBBIX padOT
He npedycmompenvi




3. CAMOCTOSTEJIbHAA PABOTA CTYJIEHTA

3.1. Bunsr CPC

Ne
ceMec Ne HaHMeH? BAHHE pasaeaa Buanr CPC Bcero yacos
pa pasgesa y4eOHOI TUCHUNTUHBI
1 2 3 4 5
Wzydenue nurepatypsl 10 TEMAaTHKE pasesna 3
KOHIeHCHPOBAHHOE W3y4yeHne oCHOBHBIX MOHATHI pasnena 1
Pazbop cranmapTHHIX 3a1aHUH 110
1. COCTOAHMC CPEA. KpHCTautorpadpun 2
OneMeHTH Pas6 .
a300p HECTaHIAPTHBIX 3aAaHHUI 110
KpucTaiorpaduu KpHcTaorpahuu 1
PaboTa ¢ KOHCIIEKTaMH 10 Pa3aeiny 3
W3ydenue nuTepaTypbl 110 TEMaTHKE pasjesa 2
2 TleheKTsI B KPHCTAILIAX I/Izi’yqeﬁne OCHOBHBIX MOHSATHH pa3nena 1
a00Ta ¢ KOHCIIEKTaMHU IO pa3Jiey 2
[ToaroToBKa K TECTUPOBAHHIO 1
W3ydenue nuTepaTypbl 110 TEMaTHKE pasesa 2
Juaamuka V3yueHrne OCHOBHBIX MOHATHIA pa3jena 1
3. KPUCTAJUTMYECKON Pabota ¢ KOHCIIEKTaMH 110 pa3aery 2
PpEILIETKH. Brimonuenne MJ13 3
IToaroroBka K KOHTPOJIBHOM padoTe 2
W3ydenue nuTepaTypsl 10 TeMaTHKe pasjesa 2
10 n MarsuTHbI€ CBOICTBA N3yueHue OCHOBHBIX OHATHI pa3fena 1
TBEPABIX TEI Pabora ¢ KOHCIIEKTaMH 110 pa3feiy 2
Beimonuenne 13 3
W3ydenue nuTepaTypsl 0 TeMaTHKE pasjeia 1
Bermmonaenne /13 2
Husnextpruueckue
5. N W3ydenue nuteparypsl 1o TemMe 0030pa 1
CBOMCTBA TBEPABIX TEIN. ToaroTorka 0630pa 1
IIpencraBienue u o0cyxaeHue od3opa 1
W3yueHue nuTepaTyphl 110 TEMATHKE pas3zena 3
6 30HHAs CTPYKTypa W3ydyeHre OCHOBHBIX IOHATHH pa3zena 1
' TBEPABIX TEIl Pabota ¢ koHCIIEKTaMH 110 pa3feiy 2
Brermmonnenne MJ13 2
W3ydenne nutepaTypsl 10 TEMAaTHKE pa3aena 2
M3y4yeHne OCHOBHBIX NMOHATUN pa3zena 1
C PaGorta ¢ kKoHCIIEKTaMHU 110 pa3aeTy 1
BEPXIIPOBOAUMOCTD U
7. W3ydenne autepaTyp 1o TeMe NpoeKTa 2
COBPEMEHHBIE MATEPHAIIBI TTOArOTOBKA MPOEKTA 2
3ammuTa mpoexra 1
V3ydenune mporpaMum mo Gpu3MKe TBEpPAOro Tena 1
UTOIO 58
3.2. I'paduk paboThI CcTyieHTA
Cemectp Ne 10
dopma oneHOYHOTO CpeacTBa* YciosHoe Homep nexen
obozHauemne |0 |12 |3]|4|5|6|7|8]9] 10
KontpomnrHas pabora Kap +
TectupoBaHue TICEMEHHOE, KOMIIBIOTEPHOE TCm, TCx +
BrmonHeHre HHIMBUAYAIEHOTO JOMAIITHET O 3aIaHus " + +| +| +
3
M13)
Tematuueckuit 0630p TO +
[oaroroska mpoexra, 0030pa 1P +
HW3ydenne koMIBIOTEpHBIX TporpamMM KomnbproTepHas KC +
CUMYISILHSA 110 (DM3HKE TBEPJOTO Tesa




4. OLEHOYHBIE CPEJCTBA JIA KOHTPOJIA YCIIEBAEMOCTU U
PE3VJIIBTATOB OCBOEHUA VYYEBHOU JUCIHUIIJINHBI
OYEHOUHBIX CPedCma)

(cm.  Dono

4.1. PeiiTuHroBass cucTeMa OIICHKM 3HAaHUN oOydwaromuxcs 10 Yy4yeOHOU
JTUCHUTITAHE

Peuimuneosas cucmema ne UCnoJib3yemcs.

5. YYEBHO-METOAUYECKOE U MHO®OPMAIMOHHOE OBECIIEUEHUE

YUYEBHOU JTMCHUTIJIMHBI
5.1. OcHoBHas nuTeparypa
Hcnons KomnuecTso
3yercs HK3EMIUISIPOB
npu £
1/ ABTOD (bI), HAUIMEHOBAHUE, MECTO U3AAHUS U . 3 s
n U3/1aTebCTBO, TO/I > Ha
1704 QO | 6ubmmor Kadepe
paszznen eKe
OB
1 2 3 4 5 6
®dusnka TBEpAOTo Tela [ DNEeKTPOHHBIN pecypc] : yueOHoe
nocobue / A. A. Kopuwosud [u ap.]. - HoBocubupck :
1 |HI'TY, 2012. - 71 ¢ - Pexum gocryma:| 1-7 10 2BC
http://biblioclub.ru/index.php?page=book&id=228969
(mara o6pamenwus: 29.08.2020).
5.2. JlonoaHUTENbHAS TUTEpaTypa
Hcnons KomunuecTso
3yercs HK3EMILISIPOB
o
1/ ABTOp (BI), HAUMEHOBAHWE, MECTO U3JIAHUS U meIZH §
1| U3JIaTeNIbCTBO, TOJT Y1 > i Ha
uu O | 6ubmumor Kadespe
paszznen eKe
OB
1 2 3 4 5 6
l'antmaxep, B. @. DaekTpoHbl B HEYNOPSIOYEHHBIX
cpenax [DnexTponHslii pecype] / B. @. M'antmaxep. - 2-€
2 u3n., ucop. u gom. - M. : @usmariur, 2005. - 233 c. — 1.7 10 SEC
Pexum
nocryma: //biblioclub.ru/index.php?page=book&id=7549
5 (mara o6parenus: 29.08.2020)
®u3nka TBEpAOro Tena [DIEKTPOHHBIM pecypc]
METOJMYECKUE YKa3aHHUs K IJadopaTopHbIM paboTaM B
> cpene Mathcad / PT'Y um. C. A. Ecenuna. - Pszanp : -7 10| CD-ROM
PI'VY, 2006. - 1 anekrp. ontuy. auck (CD-ROM)
5.3. ba3bl 1aHHBIX, HOOPMALIMOHHO-CIIPABOYHBIE U TOMCKOBBIE CUCTEMBI:
1. VuauBepcuterckas Oubmuoreka ONLINE [OnektpoHHbIi  pecypc]

ANEeKTpOHHAsA Oubnmoreka. — J[ocTym K MOJHBIM TEKCTaM IO NapoJio. —



http://biblioclub.ru/index.php?page=book&id=75495
http://biblioclub.ru/index.php?page=book&id=75495

Pexxum mocryma: http://biblioclub.ru/index.php?page=main_ub_red  (mara
obpamenus: 29.08.2020).

2. Tpynsl npenoaaBaTenei [DNEKTPOHHBINA pecypc]:  KOJUIeKUuUs //
OnektpoHHas oubiuoreka Hayunoit oubnuoreku PI'Y umenu C. A. Ecenuna.
- Jloctym K  MOJHBIM  TEKCTaM MO  MApOJIko. - Pexum
nocryma:http://dspace.rsu.edu.ru/xmlui/handle/123456789/2362 (mara

obpamenus: 29.08.2020).

5.4. [Ilepeuenb pecypcoB UH(GOPMAIMOHHO-TEIEKOMMYHUKAMOHHON  CETH

«MuaTepuer» (mamee — cerb «MHTEpHET»), HEOOXOAMMBIX JJII OCBOCHHUS
JTUCIUILUTHHBI
1. eLIBRARY.RU [3nexrponnsii pecypc] : HaydHas 3JeKTpOHHAs OMOIMOTEKA. —
HocTyn  3aperucTpupoBaHHBIM  IOJB30BATENIAIM 1O Mapoio. — Pexum  moctymal
http://elibrary.ru/defaultx.asp (nara ooparmenus: 29.08.2020).
2. KuOepJlenunka [DieKTpoHHBIM pecypc] | HaydHas 3JICKTpOHHAs

oubaroreka. — Pexxum moctyma: http://cyberleninka.ru, cBoGoamblii (m1ata
obpamenus: 29.08.2020).

3. Hayunas 6ubnuotexa PI'Y umenu C. A. Ecennna [DnekTpoHHBIN pecypc] :
caiit. — Pexum nmoctyma: http:/library.rsu.edu.ru, cBoGoaHbIi (gaTa
obpamenus: 29.08.2020).

4. Poccuiickuii 0011c00pa30BaTeabHBIN MOPTaT [DIESKTPOHHBIN pecypc] :
[oOpa3oBarenpHbIN opTa]. — Pesxkum moctyma: http://www.school.edu.ru,
cBoOOHBIH (HaTa oOparnenus: 29.08.2020).

6. MATEPUAJIbHO-TEXHUYECKOE  OBECIIEUEHME  YYEBHOU
JIACTIATITAHEI

6.1. TpeOoBanus Kk ayauropusiM (NMOMelIeHHUSIM, MecTaM) JJIf
NMPOBeIeHUS 3AHATHI:
Cmanoapmuo  000pyoo8anHvle JIeKYUOHHble —ayoumopuu Ol  NpPOoBeOdeHUs
UHMEPAKMUBHBIX JIeKYULL: 8UOeONPOeKmMOop, IKPAaH HACMeEeHHbll, Op. 000py0osaHue
UU KOMNBIOMEPHDBLU KAACC

6.2. TpeGoBanuss K 000pyIOBaAHHIO PadoYMX MeCT MpenoAaBaTresiss U
o0y4Jarommnxcs:
Buoeonpoexmop, noymbyk, nepenocnoti sxpan. Komnwvromepmwiti  Kiacc,
000pY008aHHbIL KOMNbIOMEPAMU

6.3. TpeOoBanus K cieMAJIN3UPOBAHHOMY 000PYI0BAHUIO:
He nmpenycmotpeno.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NU (3anoansemcs moavko 0
cmanoapma @I OC BIIO)


http://biblioclub.ru/index.php?page=main_ub_red
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://library.rsu.edu.ru/
http://www.school.edu.ru/

8. MeToanueckue yKazaHus 1Js 00y4AIOIUXCS M0 OCBOCHUIO JUCIIUILIUHbBI

OCHOBHBIMH BHUJaMU ayJUTOPHON paOOThl CTYJAEHTOB SIBISIOTCS JEKIIUU U
CEMUHAPCKUE 3aHSATHUS.

B xome mnekuumit mnpenomaBaTesib M3JIAara€T U PA3bICHIET OCHOBHBIE,
HauOoJsiee CIIOKHBIC MOHSATUSI TEMbI, a TAKXKE CBSI3aHHBIC C HEH TEOPETHUYECKUE U
MPaKTUYECKUE MPOOJIEMBbI, JaeT PEKOMEHJAIMM Ha CEMUHApPCKOE 3aHsSITHE U
yKa3aHHs Ha CAaMOCTOSITEIbHYIO paboTy.

CeMHHapCKHe 3aHATUS 3aBEPIIAIOT M3y4YeHHE HauboJiee BAXKHBIX TEM
yueOHOU AucuurinHbl. OHM CIyKaT ISl 3aKpeIyIeHus] W3y4yeHHOro Marepuara,
Pa3BUTHS YMEHHMIM M HaBBIKOB MOJTOTOBKHU JIOKJIAJI0B, COOOIIECHUH, MPUOOPETEHUS
OTbITa YCTHBIX MYOJIMYHBIX BBICTYIUICHUH, BEACHUS TUCKYCCUHU, aprYMEHTAIUU U
3aIUTHl BBIJIBUTAEMBIX TOJIOKEHUM, PEIICHUS CTAaHAAPTHBIX W HECTaHAApPTHBIX
3a/lay pa3IMYyHOM CTEMEHU CIOXKHOCTH, a TakXKe JJI KOHTPOJS NpEernojaBareiemM
CTEIEHHU MOJATOTOBICHHOCTH CTYJIEHTOB 10 N3y4aeMOW TUCIUILIMHE.

Cemunap mpejamnosiaraetT CBOOOJHBIH OOMEH MHEHUSIMU 10 H30paHHOU
tematuke. OH HayMHAETCS CO BCTYNUTEIBHOTO CJIOBAa IpernojaBaTers,
GopMynHpyIOIIEr0 1Eedb 3aHATHS M XapaKTepPU3YIOLIEr0 €ro OCHOBHYIO
npoOyiieMaTuky. 3aTeM, Kak MpaBUIIO, 3aCiIyIIMBAIOTCA COOOIICHUS CTYACHTOB,
au00 CTyACHTaM MPEeIiaraeTcs O3HAKOMHUTHCS C HOPMATUBHBIMH JTOKYMECHTAMHU.
OO6cyxaeHue CcoOOOIICHHS WJIM M3YyYEHHBIX MaTepuajoB COBMEIIAETCS C
pPacCMOTpPEHHEM HaMEUeHHBIX BOIpocoB. CooOIIeHHs, MPeaNnoiarapie aHaius3
nyOiauKauidi 1Mo OTAENBbHBIM BOINPOCAaM CEMHHAapa, 3aciylIMBaIOTCS OOBIYHO B
cepenune 3anHaTus. [loompsieTcss BBIABMKEHHE U OOCYXKICHUE albTEpPHATHBHBIX
MHEHUH. 3aBepIIaouii dTar npearnoigaraet pa3oop 3agad no usyyaemoit teme. B
3aKJIIOYMTENIBHOM CJIOBE TIpernojaBareib MOJBOAUT WTOTU OOCYXIACHUS H
OOBSBIISIET OIICHKU BBICTYMABIINM CTYIEHTaM.

IIpy moaroTtoBke K CEMUHApPYy CTYAEHTHl HMEIOT  BO3MOXHOCTh
BOCITIOJIb30BAThCSl KOHCYJNbTAUSIMU HpenonaBatens. Kpome yKazaHHBIX TeM
CTYJEHTHI BIIpaBe, MO COTJIACOBAHMUIO C TperojaBaTeneM, W30upaTh U JApYyTUe
UHTEPECYIOUINE UX TEMBI.

9. [IlepeyeHb HHPOPMAUMOHHBIX TEXHOJOIHH, HCHOJAbL3YyeMbIX MPH
OCYUIeCTBJICEHHUH 00pPa30BaTeJIbHOIO MpoLecca MO0 JAUCHUILVIMHE, BKJOYasf
nepeyeHb MPOrPaMMHOr0 odecrevyeHusi 1 MHGOPMANMOHHBIX CHPABOYHBIX
CHCTEM

1. Yrenwe neKkUMd C HUCIOIB30BAaHUEM CIAW-TIPE3CHTAIUN, 3JIEKTPOHHOIO
Kypca JIeKIHi, rpaduIecKux 00HEKTOB, BUICO- AYAN0- MATEPHAIIOB

2. TlpoBepka mOMamIHUX 3aJaHUi W  KOHCYJbTUPOBAHUE TOCPEIACTBOM
BJICKTPOHHOM MOYTHI.

3. IlpencraBnenne pe3ynbTaTOB TMPAKTHYECKUX 3amaHuii  (pedepaTos,
IIPOEKTOB) C MCTIOIB30BAHUEM CIAMI-TIPE3CHTAINMN, TPAPUIECKUX 0O0BEKTOB,
BUJICO- ay/IM0O- MAaTEPUAJIOB.

4. UT obpaboTka JaHHBIX MPU BHITTOJIHCHUH MMPOCKTA



10. TpeGoBaHusi K NPOrpaMMHOMY 00ecleYeHUI0 Y4eOHOr 0 mpouecca:

1. Omnepanmonnas cucrema Windows Pro (morosop Ne65/2019 ot 02.10.2019);

2. AutuBupyc Kaspersky Endpoint Security (morosop Ne 14-3K-2020 ot
06.07.2020 r.);

3. Oducuoe npunoxenue LibreOffice (cBo6omno pacnpoctpansemoe [10);

4. Apxusatop 7-zip (cBoboaHO pacrpoctpansemoe I10);

5. bpayszep M300pakeHu FastStonelmageViewer (cBOOOAHO
pacnpoctpansemoe 110);

6. PDF punep FoxitReader (cBo6oaH0 pacnpoctpansemoe I10);

7. PDF npuntep doPdf (cBoboano pactpoctpansemoe I10);

8. Menua npourpsiBaresb VLC media player (cBoboaHo pacnpocTpaHseMoe
[10);

9. 3anuck guckos ImageBurn (ceBo6oano pacnpoctpansiemoe 110);

10.DJVU 6paysep DjVu Browser Plug-in (cBo6oaH0 pacnpoctpansiemoe I10);

IMpu peanu3anuu JUCHMILIMHBI ¢ TMPUMEHEHHEM (YaCTUYHBIM IMPHUMEHEHHEM )
IMCTAaHIIMOHHBIX ~ 00pa30BaTEbHBIX  TEXHOJIOTHH  HMCIIOJIB3YIOTCS: BeGHHAPHAS
mwiarpopma Z00M (;oroBop 6/H ot 10.10.2020r.); HaGop BeO-cepBucoB MS office365
(6becrutatnoe  T1IO g yueOHBIX — 3aBeaeHuit https://www.microsoft.com/ru-
ru/education/products/office); cucremMa HIIEKTPOHHOTO
obyuenust Moodle (cBoboano pacnpoctpansiemoe I10).

11. Uuble cBeaeHus


https://www.microsoft.com/ru-ru/education/products/office
https://www.microsoft.com/ru-ru/education/products/office

IIpuwioxenue 1

(I)OHII OLCHOYHBIX CPEACTB /LIS MPOBCACHUA I[pOMC)KyTO‘lHOﬁ arrecranmmu
Oﬁyqamumxcn o AMCIHMIIJIMHE

Ilacnopm ¢honoa oyenounvix cpeocme no OucuunIuHe 01 NPOMENCYMOUHO20
KOHMPOJIAl YCneeaemocmu

KouTtponupyemblie pazaensl (TeMbl) Kon HanmenoBanue
Ne JUCIUATLTAHBI KOHTPOJIMPYEMOH OIIEHOYHOTO
/i (pe3yabTaThl MO pasjaesam) KOMIIETEHIIUU WU CpelcTBa
€€ 4acTu
1 | KoHgeHcupoBaHHOE COCTOSIHUE
cpell. DIEeMEeHThI KpucTaiorpapuu
2
JledekThbl B KpucTamiax
3 JlnHaMuKa KpUCTALTAYECKOM
pELIETKHU.
4 OK-3
MarHuTtHbI€ CBOMCTBA TBEPIBIX TSI OK-6 JK3aMeH
5 = [1BK-3
JIupneKkTpuyecKre CBOMCTBA
TBEPIBIX TEII.
6
30HHAs CTPYKTYpa TBEPIBIX TEN
7
CBepXmpoBOAUMOCTb U
COBPEMEHHBIE MaTE€pUAJIbI
TPEBOBAHUA K PE3VJIbTATAM OBYUYEHUMA 110 YYHEBHOU
JUCHUIUIMHE
Wnpexce Conep:xanue JIeMeHTBbI KOMIIeTeHIIHH HNupexc
KOMIIeTCHI MU
KOMIIETEH I H 3JIeMEeHTa
OK 3 CHOCOOHOCTBIO 3HaTh
HUCIIOJIB30BATH Cospemennoe cocrosnue ¢usukn | QK3 31
eCTeCTBeHHOHayLIHI)I KOHACHCUPOBAHHOI'O COCTOSITHU A,
OcCHOBHBIE TEOPETUYECKUE | OK3 32
¢ 1 MaTeMaTH4ICCKUC SKCHEPUMECHTAJIbHBIC HaIlpaBJICHUA
S3HaHUA JJIA | uccnenoBaHuii B (PM3HWKE TBEPIIOTO
OpPHUCHTHPOBAHUA B | T¢14;
COBPEMEHHOM Ipuknagnoe 3HayeHue GpU3NKU OK3 33
HHQOPMAI[MOHHOM [ oPAOTO TENa
MIPOCTPAHCTBE YMETh
Hcnonezosate  3Hanua  ¢usuxku | QK3 V1
TBEpAOTO TCl1a npu peUICHUH

po¢eCCHOHATBHBIX u




00pa3oBaTeNbHBIX 33134,

OOBSICHATD SIBIICHUS OKPYKaIOLIEr0
MHUpa Ha OCHOBE 3HAHUU (U3HKU
TBEPJIOTO TENA;

OK3 Y2

Haxoauth HeoOXoauMyro
UH(POPMAIHIO O COBPEMEHHOM
COCTOSTHUH (PUBMKH TBEPIOTO Tema

OK3 VY3

BJIAJETh

bazoBeiMu  MeromamMu  (PUBHKH
TBEPIOTrO TENA;

OK3 B1

HaBpikamu paboThl ¢ HCTOYHUKAMH
uHpOpMaIIK 10 PU3UKE TBEPAOTO
TeNa;

OK3 B2

OIBITOM HCIIOIL30BAHNS 3HAHUN B
obsacTH (PM3HMKHU TBEPJIOTO Tena

OK3 B3

OK 6

CIIOCOOHOCTBIO K
CaMOOpTaHM3aIuu |
caM000pa3oBaHUIO

3HATh

OCHOBHBIE  CIIOPHBIE  BOIPOCHI
¢uznkn  TBepmoro - Tela W
HaIpaBJICHUsI COBPEMEHHBIX
HCCJICTOBAHUM;

OKe6 31

[Ipobnemusie CUTYaIluH,
BO3HHKAWOIME TNPH  U3yYCHUU
(bu3nKK TBEpIIOTO Tena

OK6 32

ba30BbIi MMHMMYM CBEJEHUI 11O
(uznke TBEpOTO TeNa,
HEOOXOIUMBIH IS pelleHus
0o0pa3oBaTeIbHBIX 33144

OK6 33

yMeTh

Ymerb u3Jarath u
apryMeHTUPOBAHHO OTCTanBaTh
CBOM TIPEJICTABIICHHS B 00JACTH
(hM3MKH TBEPIIOrO TENa;

OKeé6 Y1

YMeTb CTaBUTH BOIPOCH! U CIEIUTH
3a AMCKyccued B oOmacTé (hH3HKH
TBEPJIOTO TeNa

OKe6 y2

[TpuMeHsTH 3HAHHS TIO (PU3HKE
TBEPJIOTO TeNa MPH PElllCHUN 3a1a4
B 00yacTi 00pa30BaHMs, B TOM
YHUCIIe CaMO00pa30BaAHUS

OKe6 VY3

BJIAaJ€Th

OmnbITOM y4acTHs B IUCKYCCHAX B
o0acti GU3UKA TBEPIOTO TeNa

OK6 B1

Hasreikamu HCIOIb30BaHUs
CHCTEMaTU3UPOBAHHBIX

TEOPETUYCCKUX W TMPAKTUICCKUX
3HaHUI B 00JIACTH TBEPAOro Tena
JUTSL OTIPENICIICHUSI ¥ PEIICHHS 312
B o0Omactu o00pa3oBaHUS, B TOM
YHCIIe caMoo0pa30BaHUs

OKe6 B2

IIpuemamMu aprymeHTalnu cBoen
TOYKH 3pEHWs B 007acTH (PU3HKH
TBEpPAOro Tena

OKG6 B3




IIBK-3 3HAET 3HATH

KOHIICIITYaJIbHBIC U KnroueBbie mpoGinemusie Bonpockl | [IBK3 31
TEOPEeTHYECKHE (u3nKK TBEpIOro TENa

OCHOBEI (1)1/13I/IKI/I, OCHOBEI TPpaAULIHUOHHLBIX IMOAXOJI0B HBK3 32

. | busuku TBepAOro Tema  MpH
Blajiect CUCTCMOM | 4 panmse smnennit n MIPOIIECCOB B

3HAHUM O | mpupojie U TeXHUKE

CI)YHI[aMeHTaJIBHBIX Mecto (u3MKH TBEPIOro Tema B IIBK3 33
(pH3MYECKUX 3aKOHAX | cHCTeMe (u3HYIecKOro 3HAHUS

7 TEOPUSAX, | yMETh

buznyeckon CraButs n pemats 3a1aun pusukd | [IBK3 Y1
CYIITHOCTH SIBJICHHIA 11 | TBEPAOrO TeNa Ha OCHOBE SHAHUS

3aKOHOB (YM3UKH

fporeccos B AHanu3upoBath GpU3NUECKyIO IIBK3 V2
HOpUPOJC U TCXHHUKC CYIIHOCTb SIBIICHUH U TIPOIIECCOB
IIPUPOJBL U TEXHUKU HA OCHOBE
3HaHWH (PU3UKHK TBEPJOTO Tena

Briasiare cesasu paszgena «Pusuka | [IBK3 V3
TBEPZOTO TENa» C IPYTUMHU
paszienaMu QU3NKH

BJIAJEeTh

Cucremoii 3Hanui 00 IIBK3 B1
(hyHIAMEHTAIBHBIX PU3UIESCKUX
3aKOHAX U TEOPHUSIX (UBHKH
TBEPAOro Tena

Haspikamu ananmmsa pusnyecKon IIBK3 B2
CYLIHOCTH SIBJIGHUH M TIPOLIECCOB B
NpUPOJIE U TEXHUKE Ha OCHOBE
3aKOHOB (DU3MKHU TBEPIOTO TeNa

OnbITOM BBISIBICHUS CBS3EH IIBK3 B3
(bu3KKK TBEPIIOTO Teja ¢ APYTUMHU
pasmenamMu (GU3UKH

KOMILIEKT OIIEHOYHBIX CPEICTB JJ151 IPOMEXYTOYHOM

ATTECTALIMU (OK3AMEH)
Ne *Coaep:kaHue OLIEHOYHOTO CPeACTBA Nnaexc onennBaeMoi
KOMIIETEHIINH U ee
3JIEMEHTOB

1. [Ipeamer m metonbl ¢usuku TBepaoro tena. Pasmensr | OK3 31, OK3 32, OK3 V2,
¢bu3uKM TBEpaOro Tena, ee cBA3b ¢ Apyrumu Haykamu. | OK6 31, OK6 V1, OK6 BI,
CoBpemennoe cocrosiHue. OOwsicuute Ha mnpumepe | OK6 B3, [1BK3 31, I[1BK3 32,
(deppoMarHuTHEIX CBOWMCTB BemiecTB cBs3b (usuku | [IBK3 33, [IBK3 VY2, I1BK3
TBEPJIOTO TeJa C IPYTUMU pas3iernamMu PU3UKU B1

2. Onumure OJIHODJIEKTPOHHOE npubmmkenue. | OK3 32, OK6 V1, I1BK-3 31,
Chopmymupyiite Teopemy brnoxa u o0bsacaute ee | [IBK3 V2, IIBK3 Bl
3Ha4YeHue A7l QU3UKU TBEPJIOTO Tena

3. Onpenennute 4HMCIO MIEMEHTapHbIX suyeek kpucramwia | OK3 32, OK3 V1, OK3 V2,

oobemMoMm V=1 »° xnopuctoro ue3us (pemerka | OK3 Bl, OK3 B3, OK6 32;

00BbeMHO-LIEHTpUpOBaHHasg  Kyouueckoi cuHronuu). | OK6 33, OK6 V2; OK6 V3,




[Ipoananu3upyiite, Kak MoJ0OHBIE 3a7adyd MOTYT OBITH
UCTIOJb30BaHbl B y4eOHO-HMCCIE0BATENBCKON padboTe
IIKONBHUKOB. Kakue naHHble W3 JPYrux pasfelioB
¢u3uKn OBUIM HCIOJB30BaHBI NPU PEUICHUHM JTaHHOMN
3a/1a4u ¥ ouemy?

OK6 B2; OK6 B3, OK6 B3,
IIBK3 33, IIBK3 V2, IIBK3
VY3, I1BK-3 B2, IIBK3 B3

4, [Tone3ysice  kmaccuueckodt  teopuedt,  Bbrumciaute | OK3 32, OK3 V1, OK3 V3,
yaenbHbie TermmoemMkoct ¢ kpuctamuioB NaCl u CaCl. | OK3 B1, OK-3 B2, OK3 B3,
Crutanupyiite ydeOHOe wuccnemoBarenbckoe 3amanue, | OK6 32; OK6 33, OK6 V3,
omHparoiieecss Ha KilacCHUeckyro Teoputo Teroemkoct | OK6 B2; TIBK-3 32, IIBK-3
tBepaoro tena. Kakme mcrounmku mHpopmanmu Oyayr | V1, [IBK-3 V2, IIBK-3 BI,
IIOJIE3HBI pu IIJJAHUPOBAHUHU yuebnoro | [IBK3 B2, TIBK3 B2
MCCIIEIOBATEIILCKOTO 3aJaHHS?

5. Kpucraimmmaeckoe cocrostane u ero kimaccudukamms. | OK3 31, OK3 32, OK3 33,
AMopduoe u xuakoe cocrossHue. Cdhopmynupyite | OK3 V2, OK6 31, OK6 32,
JTUCKYCCUOHHBIE u poOIeMHbBIE Bornpockl | OK6 V1, OK6 V2, OK6 B3,
kpuctamtorpapun. OObsicauTe, kKakoBo mpakrudeckoe | [IBK-3 31, TIBK3 32, TIBK3
3HAYEHUE KpucTauiorpapuu B coBpemennoit | Y3, I[IBK3 Bl
AJIEKTPOHUKE U IPUBEIUTE TPUMEPHI

6. Crpykrypa sHepretudeckux 30H TBepporo tena. | OK3 31; OK3 32, OK3 33,
[Ipoananusupyiite crenenb cinoxHoctu TeMbl it | OK3 V1; OK3 V2; OK6 33;
IIKOJIBHUKOB W TIpeuIokuTe amantupoBanHbsle TeMbl | OK6 Y1, OK6 V3; OK6 B2,
y4eOHBIX HCCIIeI0BaHUM. [Mpommmroctpupyiite | OK6 B3, TIBK-3 31; I1BK3
MPUKIIAJHOE 3HAYCHHE TeMbI U coBpeMeHHoe coctostaue | 32, [IBK-3 V2, [IBK3 Bl
HUCCIIEI0OBaHUI

7. Kpucrannuueckass pemerka. JOneMeHTapHas sueiika, | OK3 32, OK3 VI; OK3 VY2,
O0asuc. Ilpemmoxkure  BapmanTel TeM  ydeOHBIX | OK3 V3; OK3 B2, OK6 32;
HCCIIENOBaHMM, CBsA3aHHBIX ¢ co3manmeM Mogener | OK6 33, OK6 Y3, OK6 B2;
kpuctaumaeckux — pemerok. Onummre wucroununku | [IBK-3 31; TIBK3 32
nH(pOopMalLUY, KOTOPbIe MOTYT ObITh MCIOJIb30BaHbI IPU
TOM

8. Bungelt monspuzanum B audnektpukax. Moxkno s | OK3 31; OK3 32; OK3 33,
O0OBSICHUTHL pazMuHble BUABI noJisgpusanuu ucxons u3 | OK3 V2; OK3 V3; OK3 B2,
KJ1laccuueckux npencrapienuit? O0wsicauTe cBoro Touky | OK6 V1, OK6 B1, OK6 B3,
3penus. [lpuBeaute mpumepsl 3Haummoctu Tembl s | [IBK3 32, TIBK3 33, I1BK3
COBPEMEHHOU HAyKH. Onuute ucrounuku | Y2, [IBK3 B3
nH(pOopMaLIUU, KOTOPbIE MOTYT ObITh MCIIOJIb30BaHbI IPU
TOM

9. Onpenenuth 4uCIO 3neMeHTapHbIX sueek kpuctaia | OK3 32, OK3 V1; OK3 V2;
00BEMOM V=1 M KoOajbTa, nmeromero | OK3 B1; OK3 B3, OK6 32;
IeKCaroHaJbHYI0 CTPYKTYpY € IuUloTHOM ymakoBkoi. | OK6 B2; IIBK3 32, IIBK-3
Chopmynupyiite MPUMEPHBII J1aH yuebnbix | ¥Y2; [IBK3 B2
WCCJIeIOBAaHUI Ha OCHOBE JAHHOM 3a7a4u.

10. | Ompenenutes wusmenenue [JU BHyrpenHeir sHepruu | OK3 32, OK3 V1; OK3 V2;
Kpuctajuia Hukens npu HarpeBanuu ero ot t=0°C mo | OK3 Bl; OK3 B3, OK6 32;
t2=300°C. Macca m kpucraiuia paBHa 20 1. | OK6 V2, OK6 B2; I1BK-3 31;
Tennoémkocts  C  Bbumcnuts.  Chopmymupyiite | [IBK3 32, TIBK-3 V1, [IBK3
MpoOJIeMHBIE BOIIPOCHI HA OCHOBE 33/Ia4H. B1, [IBK3 B2

11. | Kpucramnuueckass pemerka. Kpucramnorpapuueckue | OK3 31; OK3 32; OK3 33,

HaIlpaBJICHUA, IIJIOCKOCTH U 30HBI. HpOﬁHﬂJ’IPBPIprITC
BO3MOJKHBIC MCKIIPCAMETHBIC CBA3HU TCMBI. I'me B
COBpeMeHHOﬁ HAaYKE€ MOXKCET OBITh MCIIOJIB30BAHbBI 3HAHUS
) KpHCT&J’IJ’IH‘ICCKOﬁ peI_HCTKC? Onummre HUCTOYHHKH

OK3 B2, OK6 V3, OK6 32;
OK6 V1, OK6 V2; OK6 B3,
IIBK3 31, IIBK3 32, IIBK3
33, IIBK3 V3, IIBK3 BI,




nH(pOpMaINY, KOTOPBIE MOTYT OBITh MCIIOJIb30BaHbI MPH
oToM. [l Kakux pas3genoB (UMK MOXKET OBITh
HOJIC3CH pa3jen

I1BK3 B3

12. | TunuyHele  CBOWMCTBA  METAJLIOB. [Ipaktuueckas | OK3 31, OK3 32, OK3 33,
3HaUMMOCTh MeTaiioB. CoBpemenHsie npeacrasieHus o | OK3 V2, OK3 V3, OK3 B2,
Metayutax. Onummure nctoyaukn nHpopmarmu, kotopeie | [IBK-3 32
MOTYT OBITh UCITOJIb30BAHBI IIPH 3TOM

13. | Haiitu mwiotHoCTh p KpHctamia Heona (mpu 20 K), ecnm | OK3 32, OK3 VI; OK3 VY2,
U3BECTHO, 4TO  peuietka  rpanenenrpuposannas | OK3 Bl; OK3 B3, OK6 V3,
Kybuueckoit curronuu. [ocrostnnas a pemerku npu ol | [IBK3 32, TIBK-3 V1; IIBK-3
ke Temmeparype pasua 0,452 wum. Ilpemnoxure | ¥2; IIBK-3 Bl, IIBK3 B2
MIPUMEPHBIN TIaH UCCIEAOBAHUS JAaHHOW 3a1a4u.

14. | Onpenenuts sHepruto U u temmoemkocts C cucremsl, | OK3 32, OK3 V1, OK3 V2,
coctosmeit n3 N=10% xmaccmueckux Tpéxmepusix | OK3 Bl, OK3 B3, OK6 B3,
HE3aBHUCUMBIX FapMOHUYECKUX ocimuistopos. | [IBK3 32, TIBK3 BI1, TIBK3
Temmnepatrypa T=300K. CpaBuute xKnaccuueckuii u | B2
KBAHTOBBIH MOJIXO/IbI K PEIICHUIO JAHHOW 3aa4H.

15. | Kpucramnuueckass pemerka. Cunronun kpucrtamio. | OK3 31; OK3 32; OK3 33,
Pemerku bpaso. Slaeiika Burnepa-3eittua. | OK3 V1; OK3 V2; OK3 V3,
[Ipoananmu3upyiite Bo3MoxkHble Mexnpeamernoie cBsi3u | OK3 Bl; OK3 B2, OK6 32;
tembl. ['me B coBpemenHoil Hayke MoxeT ObiTh | OK6 V1, OK6 V2; I[1BK3 32,
HCMOJIb30BaHbl 3HaHUsS O Kpuctammueckor pemerke? | [IBK3 33, TIBK3 V2, I1BK3
Onumure MCTOYHUKUA HHGOpManuu, Kotopble MoryT | B3
OBITH MCTIOJB30BAHBI TIPH 3TOM

16. | B3zaumopeiictBue snekrpomarauTHoro wusnydenus c¢ | OK3 31; OK3 32; OK3 33,
TBepAbIM  TesoM. [Ipemnoxkure npumepnsii  1an | OK3 V1; OK3 V2; OK3 V3,
HcClieIoBaHuA TpakTHYeckux npuioxxkenui temel. I'ne B | OK3 B2, OK6 32; OK6 33,
COBPEMEHHON HayKe U TEXHHMKE MOXXHO ucnoJsb3oBath | OK6 YV2; OK6 V3, OK6 B2;
npeacraBinenuss mo Teme. Ommmure wucrounuku | [IBK3 32, TIBK-3 V2; IIBK3
nHpopManuu, KOTopble MOTYT ObITh Mcnosb30Banel ipu | Y3, [IBK-3 BI1, TIBK3 BI,
TOM I1BK3 B2, TIBK3 B3

17. | Haiitu yactoty v koneGanuii atomoB cepedpa mo teopun | OK3 32; OK3 V2, OK3 Bl;
TEIIOEMKOCTH JMHINTElHa, ecnu xapakrepucrudeckas | OK3 B3, OK6 Bl, IIBK-3 32,
Temmneparypa O cepebpa pasHa 165K. O0wsacuure, | [IBK3 V1, I[IBK3 B2
KaKhe elle BO3MOXKHBI MOJIXOAbl K PELICHUIO0 STOH
3a/1auH.

18. | CummMmerpuss  kpuctaimioB.  Toueunsie  omepanum | OK3 32; OK3 V3, OK3 B2,
cummMmerpuu. IlpoctpancrBennsie rpynnbel cummerpuu. | OK6 32; OK6 V2; OK6 B2;
OObscauTe reoMmerpuyeckue ocHoBbl Tembl. Ommmute | OK6 B3, IIBK3 32, IIBK3 V2,
UCTOYHUKA uHOpManuu, KoTopble MoryT ObiTh | [IBK3 V3
WCII0JIb30BaHBI MPH 3TOM

19. | Dddexrer  Ixozedpcona. Ilpemnmoxkure  Bapuantsl | OK3 31; OK3 32; OK3 33,
yueOHbIX uccneaoBanuii mo Teme. Kakossl coBpemennsie | OK3 V1; OK3 V2; OK3 VY3,
npencraBienuss 00 sddexrax Jrozedpcona u  ux | OK3 B2, OK6 V3, IIBK3 31,
IIpakTH4ecKkoM mnpuMeHeHuH. Onummre wucrounuku | [IBK3 32, I[IBK3 V2
nH(pOpMaILIUU, KOTOPbIE MOTYT OBITh MCIOJIB30BaHbI TIPU
3TOM

20. | O6patnas pemerka. IlpunHnun miotHo#t ymakoBku. | OK3 32; OK3 VI; OK3 V2;
Chopmynupyiite OCHOBHBIE HamnpasieHus | OK6 V1, OK6 V2, OK6 B2,
HCCIIeN0BAaTEIbCKOM AEATEILHOCTH II0 JAaHHOM TeMe. I1BK3 32, I[IBK-3 V2

21. | Cea3p Mexay mnoiisipusyeMocTbio M amanexrpudeckoit | OK3 31; OK3 32; OK3 33,

POHHUIIAEMOCTBI0.  DIIEKTPOCTPUKIMS, 1he309heKT,

OK3 V1; OK3 V¥V2; OK6 32;




upodhhexT. [Ipemsioxure J1aH
UCCIICIOBAaHUI 1O  MPAaKTUYECKOMY  MPUMEHEHHIO
nepeuucieHHbix ¢ ¢dekroB. KakoBel cOBpeMEHHBIE
Hay4YHbIE TIPEACTABICHUS O  TOJAPU3YEMOCTH U
CBSI3aHHBIX C HEl A dexTax.

Y4eOHBIX

OK6 33, OK6 V2; OK6 V3,
OK6 B2; IIBK3 32, IIBK3
¥2; I1BK-3 Bl

22. | Haiiti mocrosiHHyt0 a pemeTkn u paccrosiaue d mexnay | OK3 32, OK3 V2, OK3 BI,
OMMKaUIINMU COCETHUMH aToMaMu kpuctauia | OK3 B3, OK6 B1, [1BK3 32
ATIOMUHHUS (pemetka rpaHeIeHTPUPOBAHHAS
KyOmueckod cuHroHwu. [IpowutiocTpupyiiTe pemieHue
reoMerpuuecku. OObSICHUTE CBOE pellIeHUE

23. | lMomumopduzm. Kumkme kpuctamwiel. Ilpemmoxure | OK3 31; OK3 32; OK3 VI;
TeMbl ~ y4eOHBIX  ucciemoBaHuii, cBszanHele ¢ | OK3 V2; OK6 33, OK6 V2,
MpaKTUYECKUM HpUMEHEHHeM Kuakux kpucramioB u | OK6 V3, OK6 B2, OK3 33,
nomumopduzma. Onuiute mpodnemusie Bornpock Tembl | [IBK3 32, TIBK3 V3, TIBK3

B2

24. | OcHOBHBIE XapaKTEePUCTUKU manextpukoB. | OK3 31; OK3 32; OK3 VI;
Chopmynupyiite MepeveHb uccienosarensckux | OK6 32; OK6 33, OK6 V2;
3aJlaHuH, TIO3BOJISIONINN PACKPHITH JaHHyio Temy U ee | OK6 Y3, OK6 B2; I1BK-3 31;
BAXXHOCTB I npakTuku. Kakoe Mecro B coBpemenHou | OK3 33, [IBK3 32, [IBK3 V3
(u3MKe TBEpJOro Teja 3aHMMaeT AaHHasg TeMa’?

25. | Metonsl ompenmeneHuss CTpyKTypsl TBepabix Ten. | OK3 31; OK3 32; OK3 33,
[Ipemoxure npocteie npakrudeckue 3aganud no teme. | OK3 V1; OK3 V2; OK3 V3,
Kakwue u3 nepeuncineHHbix MeTo10B UMEIOT B HacTosimiee | OK3 B2, OK6 33, OK6 VY2,
BpeMsi HaubOoJblee 3HaueHue ans npaktukud. Omumute | [IBK3 31, TIBK3 32
WCTOYHUKHA HWHQPOpPMAIMH, KOTOPhIE MOTYT  OBITh
WCII0JIb30BAHBI PH 3TOM

26. | Oueprus ®epmu. Kputepnii Beipoxenus snekrponnoro | OK3 31; OK3 32; OK3 33,
raza. [losicaure, mouemy mnpezacraBieHuss o6 sHeprum | OK3 V3, OK6 V1, I1BK3 32,
®epMu BaxHbI sl coBpeMeHHoM anekTponnku. Kakas | [IBK3 Bl, [IBK3 B2, IIBK3
WH(pOpPMAIIUS MOXKET TOATBEPIUTH ATy 3HAUUMOCTD? B3

27. | OnpenenuTh OTHOCHUTENBHYIO MOTpemHocTh, kotopas | OK3 31; OK3 32; OK3 V2;
OyneT nmomyiieHa, ecyim npu BeluuciaeHuu temoemkoctu | OK3 B1, OK3 B3, [1BK-3 31;
C BMecTO 3HaueHwus, JaBaemoro teopuei OinmreitHa | BK 32, IIBK3 32, [IBK3 V1
(mpu T=Og), BOCHOJIb30BAThCS 3HAYCHUEM, J1aBaCMbIM
3akoHOM /J[romonra u I1tu.

28. | XuMuueckas CBsS3b M BajeHTHoOCTh, dBoironusa | OK3 31; OK3 32; OK3 VY2;
npeacrapineHuii. DHeprus cBs3u. Chopmymupyiite u | OK3 Bl; OK6 V1, OK6 B3,
obocHyiiTe MexXIIpenMeTHbIe cBsi3u paznena. [Ipuseaurte | [IBK3 32, TIBK3 33, IIBK3
MPUMEPHI MPUMEHEHUS TEMBI V2, [1BK3 V3, IIBK3 B3

29. | Cernerosnexktpuku. OInektperbl. [Ipemnoxkute mman | OK3 31; OK3 32; OK3 VI1;
y4eOHBIX HCCIIeIOBaHNI 1o JIaHHOU teme. | OK3 V2; OK3 V3, OK6 32;
Chopmynupyiite COBpPEMEHHBIE npaktuyeckue | OK6 33, OK6 Y2; OK6 B2;
npwiokenuss — Tembl.  [lepeuncnure  Bo3MmoskHble | [IBK-3 V2; OK3 33, [IBK3 32
VMCTOYHUKU MH(OPMALIUU TIO TEME

30. | Tunsl MexxaTOMHBIX cBsizel B TBepabix Tenax. Monnas u | OK3 32; OK3 33, OK3 V2;
KoBajleHTHast cBs3b. Cdopmynupyiite u obocHyite | OK3 Bl; OK6 V1, OK6 B3,
MEXIIPEAMETHBIE CBSI3U pa3zelia [IBK3 32, TIBK3 33, IIBK3

V3, I1BK3 B3
31. |Ilpumecu u mnpumecHble ypoBHHU. 30HHas cTpykrypa | OK3 31; OK3 32; OK3 33,

HCYINMOPAAOUCHHBIX TBCPABIX TCII. OObBscHHUTE
MMPAaKTUYCCKOC 3HAUCHUC TCMbBI U MPUBCAUTC IMPUMCPLBI
BIIUSAHUA HpHMCCCﬁ Ha CBOIiCTBa TBCPABIX TCII.

OK3 V¥2; OK6 32; OK6 V1,
OK6 B1, OK6 B3, IIBK-3 31,
I1BK3 32, TIBK3 BI, TIBK3




B2

32. b4 Ompenenuty | OK3 32; OK3 VY2, OK3 BI;
24 —A1¢ umpexent OK3 B3, TIBK-3 32, TIBK3
dil ! I y3JI0B, Vi

g T L OTMEYCHHBIX

Pl I | Ha puc.

%/ IF i : /‘ ; g OykBamu A,

- L b 7-‘ B, C, D.
- ¥

33. | Tunmer MexaToMHBIX CBsizedd B TBepawlx Tenax. | OK3 32; OK3 VI1; OK3 V2;
Meramueckasi, BaH-Iep-BaanbcoBa u BojoponHas | OK3 V3; OK3 B2, OK6 33,
cBsa3b. [Ipennoxure Tembl yueOHbIX uccienoBanuii mo | OK6 Y2, OK6 Y3, OK6 BI,
TeMe © o00ocHylTe wux 3HauuMocTh. Ilepeunciure | OK6 B2, OK6 B3, TIBK3 32,
VMCTOYHUKU MH(OPMALIUU IO TEME I1BK-3 ¥2

34. | OnTudeckne XapakTepuCTUKH MeTaiuioB, nuatekTpukoB | OK3 31; OK3 32; OK3 33,

u  noxynpoBogHukoB. CoBpemennble ontuueckue | OK3 V1; OK3 V2; OK6 32;
npubopsl Ha Oasze mnodynpoBoAHHMKOB, MeTauioB u | OK6 33, OK6 V2; OK6 V3,
munekTpukoB.  Chopmymupyite mran  yuebHsix | OK6 B2; [1BK3 31, T1BK3 32,
uccnenoBanuii  mo Tteme. Ilpemmoxxute Bapumantsl | [IBK-3 V2; T[1BK-3 Bl
MIPUMEHEHHSI Ha PAKTUKE MATEPHUAIOB TEMBI.

35. | Knaccudukamus nedexro. I'eomerpuueckue ocuHoBwl | OK3 32; OK3 V2; OK3 V3,
pasznena. Kakyto posp urpator aedektsl B oObsicHennn | OK3 B2, [IBK3 32, [IBK3 VY2
CBOMCTB TeJl. [Tonbepute HECKOJILKO cTarei
MTOCBSIIIICHHBIX MPUHIIAITY TUIOTHON YIAKOBKH

36. | Knaccuueckast Teopusi cBoOoaHbIX 3ekTpoHoB pyne- | OK3 32; OK3 V3, OK3 BI;
Jlopenmma. Cdopmynupyiite ocHoBHble mnpooOiemasie | OK6 31, OK6 32; OK6 V2,
Mecta pazaena. [loxnGepute ccbuiku Ha Teoputo Jpyme- | [IBK3 31, TIBK3 32
JlopeHma u OIEHUTE JOCTOBEPHOCTh WH(OpPMAIUU IO
CCHUIKaM

37. | Toueunnle npedextoi. Kakum o6pazom onm wmoryt | OK3 31; OK3 32; OK3 V1;
noBiMATh Ha cBokcTrBa TBepablx Ten? IlpuBenute | OK3 V2; OK6 33, OK6 V2,
npuMepsl  mogo6Horo  BiausHUA.  Chopmymupyiite | [IBK3 32, [IBK3 V2
MPAKTUYECKOE 3a/IaHKE 110 TEME.

38. | JIBmwkenue onekTpoHa B mepuomumyeckom  mose | OK3 31; OK3 32; OK3 V2;
KpHCTaia noJa JIeHCTBUEM BHEIIIHETO noig. | [IBK-3 31; IIBK-3 32, IIBK3
O¢ddextuBHas Macca snexktpoHa. [IpuBenute mpumepst | V3, IIBK3 B2
SIBJICHUH, KOTOPbIE MOXHO OOBSICHUTH B IPEJICTABICHUN
2(hHEKTUBHOM MaCChI.

39. | HQucnokamuu. Bimsaue gucnoxkamuii Ha cBoiictBa | OK3 31; OK3 32; OK3 V1;
tBepabix Ten.  Chopmymupyiite mian  ydebnsix | OK3 V2; OK6 32; OK6 33,
uccienoBanuii nmo teme. IlpuBenure npumepsl sBiaeHuid, | OK6 V2; OK6 Y3, OK6 B2;
KOTOpbIE MOKHO OOBSICHUTH ucxoas u3z npencrasienuii | [IBK3 32, TIBK-3 V2; I1BK3
TEMEL. B2I1BK3 VY3, IIBK-3 B1

40. | I[Ipubmmkenue mouytu cBoOOAHBIX 31ekTpoHOB. Moaens | OK3 31; OK3 32; OK3 B1
Kponwura-ITlennun. Cpasuure monenu [pyzne-Jlopenna u | OK6 32; IIBK3 32, IIBK3 Bl
Kponwura-ITenan

41. | Hedextsl ymakoBku. Metoasl Habmonenus aucnokamuii. | OK3 31; OK3 32; OK3 V1;

Hpe,[[J'IO)KI/ITC MMpOCTOC HCCICAOBATCIILCKOC 3aJIlaHUC II0
TCMC. Hepe‘{I/ICHI/ITC MCTOYHHUKH I/IH(I)OpMaI_II/II/I 10 TCMC

OK3 V3, OK3 B2, OK6 33,
OK6 V2, OK6 V3, OK6 B2,




I1BK3 32

42. | @eppomarnetusMm.  Monekynspaoe mone  Beiica. | OK3 31; OK3 32; OK3 V1;
[Ipemsioxure ILUIaH Y4eOHBIX uccnegosanuii | OK3 YV2; OK3 B1, OK6 32;
¢deppomarnerukos. [IpuBenure npumepsr npubopos, B | OK6 33, OK6 V2; OK6 V3,
KOTOPBIX UCHOJIB3YIOTCSI CBOWCTBA (PeppOMArHETUKOB. OK6 B2; I1BK3 32, II1BK-3

¥2; IIBK-3 B1, I1BK3 B2

43. | Mexanusmbl muddysun B TBepabix Ttenax. 3akonsl | OK3 31; OK3 32; OK3 33,
®uxka. ['te Moryt ObITH HCIIONB30BaHbI IpeacTaBicHus o | OK3 V2; [IBK-3 32; [1BK-3
maddysun? IlpuBenure mnpumepsl sBieHud, kotopsie | 33, [IBK3 V3, IIBK3 Bl,
MO>KHO OOBSICHUTH Ha OCHOBE U dy3un I1BK3 B2

44. | KoHueHTpauus 371€KTpOHOB U Ablpok B paspemieHHbix | OK3 31; OK3 32; OK3 33,
30Hax Juig ciaydas BbelpoxneHus. Coopmymupyiite | OK3 V2; I[1BK-3 32; [1BK3
TIPUKJIATHBIC PUIIOKCHUS TEMBI B2

45. | Konebanus omHomepHoit monoatoMHOM  memoukw | OK3 31; OK3 32; [1BK-3 31;
aToMoB. 30HBI bprnrosHa I1BK-3 32

46. | [ogBwkHOCTH cBOOOMHBIX Hocutene 3apsga mpu | OK3 31; OK3 32; OK3 VY2;
pa3IMYHBIX MexaHm3Max paccesHus. [IpoBoammocts B | OK6 V1, OK6 B3, [IBK-3 31,
noxynpoBoanukax. KakoBa ponbs mosynpoBoaaukoB B | OK3 33, [IBK3 32, [IBK3 Bl
coBpeMeHHON 3nekTpoHuke? OOBSCHUTE TMPUHITUII
JEHCTBUSI OTYITPOBOAHIUKOBOTO JHOIA.

47. | OnpenenuTh KOHIIEHTpanuio N cBoOoaHbIX 3ekTpoHoB B | OK3 31; OK3 32; OK3 V1,
metaiie nipu temreparype T=0K. Duepruro ®epmu ¢ | OK3 Bl; OK3 B3, TIBK-3 32,
NIPUHATH paBHOU 5B IIBK3 V1

48. | KoneOatenpHBIH cHekTp JaByxatomHO# omHomepHoi | OK3 31; OK3 32; OK3 V3,
nermoykn.  Akyctuyeckas u  onrmueckas — BerBu | OK3 B2, [IBK-3 31; I[1BK-3
konebanuii.  Ilogmbepure  Heckonpko  mcrouHukoB | 32; [IBK3 V2, [IBK3 B2
nHpOpMaUK, B KOTOPHIX peyb UICT 00 ONTUYECKHX U
aKyCTHYECKUX (hOHOHAX.

49. | DHeprusi oOmenHoro BzaumojeicTBus. Jlomennas | OK3 31; OK3 32; OK3 V1;
ctpykrypa deppomarnetukoB. IIpemmoxkure mian | OK3 V2; OK3 B1, OK6 32;
yaeOHbIX uccienoBannii peppomaraetukoB. Oowscaute | OK6 33, OK6 V1, OK6 V2;
BOXHOCTh TEMbI JUIsi coBpeMeHHOW ¢usuku TBepaoro | OK6 Y3, OK6 B1, OK6 B2;
tena. Kakue sBiaeHus MoXHO o00BiacHuTh, wnMes | OK6 B3, IIBK3 32, I[IBK-3
MpeJICTaBICHUE 0 JIOMEHHOM crpykrype | ¥2; I[IBK-3 BI, IIBK3 B3
(dheppomMarHeTuKoB?

50. | Onpenenuthb OTHOIIICHUE KOHIIEHTpaLHit ni/n2 | OK3 31; OK3 32; OK3 B1;
cBO0OIHBIX 3J1eKTpoHOB Tipu T=0 B mutum u nes3uu, ecnu | OK3 B3, [1BK-3 31; IIBK-3
n3BecTHO, u4to ypoBHH depmu B stnx Meramiax | 32, [IBK3 V1, [IBK3 B2
COOTBETCTBEHHO paBHbI £/,1=4,723B, €7,=1,533B

51. | Konebanus aTOMOB TpEeXMEpPHOU pemetrku. | OK3 31; OK3 32; OK3 V2;
CoBpeMennble  mpeacTtaBieHuss o  Temtoemkoctu | OK3 V3, OK3 B2, OK6 V1,
tBepabix Ten. Ilepeuncnure u mpoanammsupyiite | OK6 B3, [IBK-3 31, I1BK3
OCHOBHBbIE HUCTOYHMKM uH(popMauuu o TermwioBbix | 32, [IBK3 Bl, [IBK3 B2
CBOMCTBaX TBEPJIbIX Tell.

52. | [InoTHOCTH KBAaHTOBBIX cocTosiHMM B pazpemeHHbix | OK3 31; OK3 32; [IBK-3 31;
3oHax. Ciyyaii 2D, 1D, 0D snekrpoHHOrO rasa I1BK-3 32

53. | ®ononbl. JlokaneHbie QoHoHHBIE Monbl. 3Hadyenue | OK3 31; OK3 32; [1BK-3 31;
(hOoHOHOB A5l (PU3HKHU TBEPJOTO Tela I1BK-3 32, TIBK3 BI

54. | dynkuuu pacnpesaeneHus 31ekTpoHoB mo sHeprusM. | OK3 31; OK3 32; OK3 V1;

[Ipemioxxure  TeMbl  OOCYXJAEHUS 1O  pasJelny.
[Ipemoxxure UCTOUHUKU MH(OpMAIUH, KOTOpas Oyner
10JIe3HA MPH MOATOTOBKE K 00CYKICHUIO MO TEMaM.

OK3 V3, OK3 B2, OK6 31,
OK6 V2, OK6 V3, IIBK3 32,
I1BK-3 V2




55. | Ckonbpko cBOOOIHBIX AMeKTpoHOB mpuxoautcs Ha atoM | OK3 31; OK3 32; OK3 BI;
kamusi, ecnu dHeprus Depmm kammus Er=2,14 »B? | OK3 B3, [1BK-3 32, [1BK3
InoTHoCT Kanus p=862 kr/m® B2

56. | TerumoemkocTh TBepabix Ten. 3akon [Hromonra — Iltu. | OK3 31; OK3 32; OK3 V2;
Beinenmure u chopmynupyiite kiroueBbie mpobdnemusie | OK6 31, OK6 V1, OK6 B1,
cutyaruu pazzgena. [lpusenure mpumepsr oObsichenus | [IBK-3 31, IIBK3 32, [IBK-3
CBOMCTB WJIU SBJICHUI Ha ocHOBE 3akoHa [lromonra-Iltn | V1; [IBK-3 V2, [IBK3 B2,

I1BK3 B3

57. | Konuentpauusi 31ekTpoHOB M Ablpok B coOctBeHHOM | OK3 31; OK3 32; OK3 33,
nonynpoBoauuke. O0bsicHuTe mnpaktuueckoe 3HadeHue | OK3 V2; OK3 V3, OK3 B2,
TEMBl s coBpeMeHHOW »siekrponuku. I[lpuseaure | OK6 B3, IIBK-3 31; [IBK-3
npuUMepbl  Takol  mpaktuyecko  3Haummoctu  u | 32, IIBK3 BI, IIBK3 B2
TTOTBEPAUTE MPUMEPHI HCTOITHUKAMHU.

58. | DHeprus teroBeIX Konebanuii pemerkn. [Ipubdmmkenne | OK3 31; OK3 32; T1BK-3 31;
Onnmreiina.  Havimure cceuikm Ha  mcerounuku | OK3 V3, OK3 B2, I1BK-3 31,
uHbpopManMu 1O TemMe U mpoaHamm3upyihte ux | [IBK-3 32
JIOCTOBEPHOCTh

59. | Konnenrpamus »smektpoHoB u apipok B mpuMmecHoM | OK3 31; OK3 32; OK3 33,
nosrynipoBoiHuKe. OOBsicHHUTe mpakTtudeckoe 3Haduenue | OK6 B3, [1BK-3 31; [1BK-3
TEMBI JJI1 COBPEMEHHOM 3JIEKTPOHUKH 32

60. | DHeprus TemoBeIX Kojiebanuii pemretkn. [Ipubdmmkenne | OK3 31; OK3 32; OK3 V2;
Jleb6as. CpaBuute npubmmkenus DunmTeitHa u Jebas, | OK6 V1, OK6 B1, OK6 B3,
MOSICHUTE HeoOXoauMocTh W obocHoBaHHOCTH nBYX | [IBK-3 31, TIBK3 32, [IBK-3
MIOAXOJOB, a TaKXKe TPYIIbl SBJICHUHW, KOTOpbIE | Y2
MIO3BOJISIIOT OOBSICHUTD 3TH JIBa MOIX0a

61. | I'emepamus m pexomOuHanuu B nosynpoBomHukax u | OK3 31; OK3 32; OK3 V2;
muaniekTpukax. Ommmure npumeHenue npencrasienuid | OK3 V3, OK3 B2, I1BK-3 V2,
o reHepanuu u pexomOmHarmu. Haiinure cceemku Ha | OK3 33, [IBK3 B1, [1BK3 B2
HMCTOYHUKHA HMH(OpMALMU MO TeME W MpoaHAIM3UpYHTe
UX IOCTOBEPHOCTH

62. | DnekTpoHHas TEIJIOEMKOCTh W ee 3aBucuMmocTh oT | OK3 31; OK3 32; OK3 BI,
temriepaTypbl. Brxman snextponHoir Tteroemkoctd B | [IBK-3 31; IIBK-3 32
0OLIYIO TEIJIOEMKOCTh TBEPJbIX TEJI.

63. | Odbdexr Melicuepa. CaepxmpoBomuuku mneporo u | OK3 31; OK3 32; OK3 V3,
BToporo pona. Mzorommueckuit 3dpdexr. Ilpemmoxure | OK3 B1, OK3 B2, OK3 B3,
TeMbl  y4eOHBIX  HcciaemaoBaHuii  mo  paszeny. | OK6 32; OK6 33, OK6 Y2;
BricokoTemneparypHas ceepxnpoBoaumocTh. | OK6 Y3, OK6 B2; [IBK-3 31;
Ucnonb3ys  gocrynmuele ucrounuku — uHpopmanuwu, | [IBK3 32, TIBK-3 V1, I1BK3
MIEePEYUCIIUTE camble BbICOKOTEMIIepaTypHbie | B2
CBEPXIPOBOJHUKM U  YKWKUTE HUX KPUTHUYECKUE
TEMIEPATYPHI

64. | Onpenenuth 4YHCIO 3JeMeHTapHbIX suyeek kpucramuia | OK3 32; OK3 B1, OK6 32;
00BEMOM V=1 M CTPOHIIUA, nmeromero | OK6 Y2; OK6 B2; OK3 B3,
00BEMHOIICHTPUPOBAHHYIO ~ KyOuueckytro cTpykrypy. | OK6 V3, OK6 B2, IIBK-3 32;
Coopmynupyiite mpuMepHbIii uiaH ucciepoBanuii Ha | [IBK-3 V1; IIBK3 B2
OCHOBE JaHHOM 3amaun. Kakoe o0opynoBanue
HE0OX0IMMO JUIsl TAKUX MCCIIEAOBAHUN?

65. | OmpenenuTh KOHLEHTpAIHIO N cBOOOAHBIX AekTpoHOB B | OK3 31; OK3 32; OK3 V1,
merame npu temmeparype T=0K. Duepruro ®epmu ¢ | OK3 ¥2; OK3 Bl, OK3 B3,
IIPUHATH paBHOH 3,5 7B. [1BK-3 32, IIBK3 V1; [IBK3

B2
66. | BelpasuTh CpenHIOI KBaJIpaTHYHYIO CKopocTh 7, | OK3 31; OK3 32; OK3 B1;




251eKTpoHOB B MeTtasuie pu T=0K uepe3 makcuManbHyI0
cKopoCThb Umax 27€KTpOHOB. DYHKIUIO paCIpEEICHUS
JJIEKTPOHOB 10 CKOPOCTSIM CUUTATHh U3BECTHOU

OK3 B3, OK3 V1, IIBK-3 32,
I1BK3 V1; IIBK3 B2

67. | Onpenenuthb OTHOILICHUE KOHIICHTpaLUM ni/n2 | OK3 31; OK3 32; OK3 V1;
cBOOOAHBIX AekTpoHOB mpu T=0 B Harpmum u kammw, | OK3 B1, OK3 B3, OK6 32;
€CJIn M3BeCTHO, uro ypoBHH Depmm B 3tux Mmeramwiax | OK6 Y2; [IBK3 32, [IBK-3
COOTBETCTBEHHO paBHHI £f,1= 3,19B, €7,=1,9 3B V1; IIBK-3 ¥2; I[IBK3 B2

68. | Bo ckombpko pa3 uymcio cBoOomHBIX AnekTpoHoB, | OK3 31; OK3 32; OK3 V1;
npuxoAdmuxcs Ha oamH atom Merawia npu T=0, | OK3 Bl1, OK3 B3, [1BK-3 32;
OoJbIle B aTFOMUHUH, YeM B Meau, eciu ypoBHu @epmu | [IBK3 V1, [1BK-3 V2
COOTBETCTBEHHO paBHbI €/,1=11,73B, €,=7,00B?

69. | Ouenuts sHepruto Gepmu Er ams menn, cuuras, uro Ha | OK3 31; OK3 32; OK3 V1;
KakIpli aroMm wmeau mpuxoautcs mo  oxHomy | OK3 B1, OK3 B3, OK6 32;
CBOOOTHOMY JJIEKTPOHY OK6 V2; I1BK3 32, [IBK-3

V1; [IBK-3 V2

70. | Cucrema 1mmiockocteld B mpuMHTHBHOW KyOmueckoi | OK3 31; OK3 32; OK3 V1;
pemeTke 3amaHa wHAekcamu Mrmutepa (221). Haiitu | OK3 B1, OK3 B3, IIBK-3 32,
HauMEHBIINE OTpe3KH, OTcekaemble IulockocThio Ha | [IBK3 V1
OCSIX KOOPJWHAT, H HW300pa3uTh J3Ty IIJIOCKOCTh
rpaduyecku.

71. | CobctBenHblit nonynpoBoaHuk (repmanui) umeer npu | OK3 31; OK3 32; OK3 BI;
HEKOTOpO# TemmepaTtype yaensHoe comportusienne | OK3 B3, [IBK-3 31; [IBK-3
p=0,480m-M. Onpenenutpy kKoHIEeHTpanuio N Hocutenei | 32; [IBK-3 V1; I1BK-3 V2;
3apsia, eClii MOoABWKHOCTH by 1 bp a1exTponoB u apipok | [IBK3 B2
cootBeTcTBeHHO paBHbI 0,36 1 0,16 M?/(B-c)

72. | Tlomp3ysace  kimaccuyeckou — Teopued,  Bwrumcimre | OK3 32; OK3 33, OK3 V1;
yaenbHble TermaoemMkoctu ¢ kpucrammoB CHs u SiO2. | OK3 B1, OK3 B3, OK6 V2,
Cmnanupyiite  npodeccuoHanbHyro  curyanuio, B | OK6 V3, [IBK-3 32; [1BK-3
KOTOPOM MOET OBITh UCIIOJIH30BaHa MOJ00HAs 3a1a4a V1; I1BK3 B2

73. | OnpenenuTh OTHOCUTENBHYIO aToMHyr0 Maccy Ar | OK3 31; OK3 32; OK3 V1;
KpucTajia, eciii u3BecTHo, yto paccrosaue d mexay | OK3 B1, OK3 B3, I1BK-3 32;
ommwkamumu coceaumu atomamu paBHo 0,304 um. | [IBK-3 V1; IIBK3 B2
Pemerka 00BEMHO-1IEHTPUPOBAHHAS KyOuueckoit
curroHKH. [1T0THOCTB p KpUcTaia paBHa 534 kr/m>,

74. | TlomynpoBogHuk B Buae ToHKoW TutactuHbl mupuHOM | OK3 31; OK3 32; OK3 B1;
I=lcv u gmnHoit L=10cm momemen B omuopoanoe | OK3 V1, OK3 B1, OK3 B3,
MarautHoe Tmone ¢ wmHAyKnmed B=0,2Tn. Bektop | [IBK-3 32; I[IBK-3 V1; I[IBK3
MarHUTHOM WHAYKUUU TMEPHeHAUKYIApeH IuIocKocTH | B2
wiactubl. K KoHIaM muiactuHbl (1o HampaBieHuio L)

NMPUIOKEHO  ToCcTossHHOe  Hampspbkenne — U=300B.
Onpenenuth XOJJIOBCKYIO pa3HOCTh nmoTeHIanoB Uy Ha
rpaHAX  IUJIACTHHBIL, €CIM  MOCTOsIHHas  XoJuia
Rr=0,1M%/Kn, ynensHoe conpoTusienue p=0,50M M
75. | OmpenenuTh MaKCUMaJIbHYIO YaCTOTY Mmax OK3 31; OK3 32; OK6 32;

COOCTBEHHBIX KOJIeOaHUI B KpUCTAJLIE 30J10Ta IO
teopun JleGast. XapaKTepuCTUUECKYIO TEMIIEpaTypy
OTIPEJEIIUTD U3 JINTEPATYPHI

OK3 V1, OK3 V2, OK3 V3,
OK3 B1, OK3 B2, OK3 B3,
OK6 33, OK6 V2; [IBK-3 32;
TIBK-3 V1; [IBK3 B2




ITOKA3ATEJI U KPUTEPUU OLIEHUBAHM S KOMITETEHITUIA
(ITkasbl orieHUBaHUS)

Pe3ynpTaThl BBIMONHEHUS OOYYarOIIMMCS 3aJlaHUAd Ha HK3aMEHEe - II0
nATHOATIILHOM TITKAJIe.

B ocHoBe olieHHBaHUS JIeKaT KPUTEPUH MOPOTrOBOTO U MOBBILIEHHOTO
YPOBHSI XapaKTEPUCTUK KOMIETEHIMH WIM HX COCTaBISAIOMIMX YaCTEeW,
GopMUpYEMBIX Ha YUEOHBIX 3aHATUAX MO AUCHUILUIMHE PU3MKA TBEPAOro TeJia
(Tabauma 2.5 paboueiil mporpaMMbl IUCLUILIAHBI).

«OtnuyHO» (5) — OLIEHKa COOTBETCTBYET IOBBIIMIEHHOMY YPOBHIO U
BBICTABJISIETCSl  OOy4aroleMycsi, €cilid OH TJyOOKO M TPOYHO YCBOMII
OpOrpaMMHBIA  MaTepHuall, HCYEpIbIBAIOIIE, I[OCIEI0BATEIbHO, YETKO M
JIOTUYECKH CTPOMHO €ro wu3jaraer, yMeeT TECHO YBA3bIBaTh TEOPHUIO C
NPAKTUKOM, CBOOOHO CIPABIIAETCS C 33JJa4aMH, BOIPOCAMU U JPYTMMH BUIAMU
NpUMEHEHHs 3HAHUM, TpUYeM He 3aTPyJHSAETCS ¢ OTBETOM IPHU BUAOU3MEHEHUU
3aJlaHuii, WUCIOJIb3yeT B OTBET€ Marepuanl MOHOTpadHuecKou JHUTEepaTyphl,
NPaBWIBHO OOOCHOBBIBAET MPHUHATOE pPEIICHUE, BIAJEET Pa3HOCTOPOHHUMU
HABBIKAMU U TIPUEMaMH BBITIOJIHCHUS TPAKTHUECKUX 3aj1a4.

«Xopomo» (4) - OIEHKa COOTBETCTBYET MOBBIIIEHHOMY YpPOBHIO H
BBICTABJISIETCSl O0y4aloIIEeMyCs, €CJIM OH TBEPAO 3HAET MaTepHuall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, He JIOMycKasi CyIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOC WJIU BBIMOJIHEHUU 3aJaHUM, MPABUIBLHO MPUMEHSET TEOPETUUYECKUE
MOJIOXKEHUSI TIPU PEIIEHWH TPAKTUYECKUX BOIMPOCOB M 3ajay, BJajeeT
HEOOXOIMMBIMU HaBBIKAMH U IPUEMAMU UX BBITIOJTHEHUSI.

«Y noBieTBOpUTEIHHO» (3) - OIIEHKAa COOTBETCTBYET MOPOTOBOMY YPOBHIO
U BBICTaBISIETCS OOY4YarOMIEMYCs, €CJIM OH UMEET 3HaHUS TOJIbKO OCHOBHOTO
MaTepuala, HO He YCBOWJI €ro JieTajeil, 10MmycKaeT HETOYHOCTH, IEMOHCTPUPYET
HEJOCTaTOYHO  MpaBUJIbHBIE  (OPMYJIUPOBKH, HAPYIIEHUS  JIOTHYECKOM
MOCIIEJIOBATEIBHOCTA B HW3JIOKEHUHM MPOrpaMMHOTO MaTepuaia, HCIBITHIBAET
3aTPyIHEHUS PU BHITIOJIHEHUU MTPAKTUYECKUX PaboT.

«HeynoBnerBoputenbHO» (2) - OILIGHKa BBICTABISIETCS OOydYaromieMycs,
KOTOPBIM HE JOCTUTAaeT IMOPOrOBOTO YPOBHS, JEMOHCTPUPYET HEMOHUMAaHUE
mpoOJemMbl, HE 3HAET 3HAYUTEIBHOW YacTH TMPOrPAaMMHOIO MaTepHuaia,
JOITyCKaeT CYLIECTBEHHbIE OLINOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYAHEHUSIMHU
BBITIONTHSIET MPAKTUYECKUE PAOOTHI.



