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BBOJHASA YACTDH

1. IIEJU OCBOEHMS YYESHOM JUCIIATIINHBI

Lenstmu  ocBoeHuss y4deOHOM AuCHUIUIMHBI «®DU3MKAa TBEPAOro Telay»
ABIIAIOTCS (POPMHUPOBAHUE Yy OOYYaIOIIUXCS KOMIIETEHLIUHA B IMPOIIECCE OCBOCHUS
HeoOxonuMoro o0beMa (yHIAMEHTAJbHBIX 3HAHUN B 00JacTU (PU3UKU TBEPIOTO
Tena, GOpMHUpPOBAHUE MPEACTABICHUM OO0 OCHOBHBIX MOHATHSIX U HUIEAX (U3UKU
TBEPAOro Tejla W METOJaxX pElIeHHs 3ajay, a Takxke JAEMOHCTpalus CrocoOoB
MPUMEHEHUSI STUX NPEACTABICHUN B Pa3iWYHbIX OOJACTAX HAYKU U TEXHUKH U
3HAKOMCTBO CTYAEHTOB C JKCHEPUMEHTAJIbHBIMA U TEOPETUYECKUMHU METOAAMHU,
MPUMEHSEMBIMU TIPU UCCIEOBAHUSAX B 3TON 00J1aCTH.

2. MECTO VYEBHOU JJUCIIUITJIMHEI B CTPYKTYPE OIIOII BY3A

2.1. Yue6nas auciuiuinaa b1.B.0O/1.3.10 «®u3uka TBepAOro Tesaa» OTHOCUTCS K
BapuaTuBHOM yactu biioka 1 (00s3aTenbHbIe JUCIUIUIMHBDI).

2.2. JIns w3ydyeHuss NaHHOW y4eOHOM NMCHUIUIMHBI HEOOXOJHMBI CIENYIOLIUe
3HAHMSI, YMEHUS U HABBIKH, POPMUPYEMBIE TPEAIIECTBYIOUIMMHU TUCHUTUTMHAMU.

— Teopus BeposiTHOCTEN U MaTeMaTUYeCcKasi CTATUCTHKA;

— Juddepenuunanbable ypaBHEHUS

— Anrebpa

— T'eomerpus

— @usuka (pazgensl DiekTpuuecTtBo, Marnetusm, OnNTuka U KBaHTOBAs

¢bu3nka)
— Crarucruyeckas Qusnka

2.3. Ilepeyenp mocneayrONuUX Y4eOHBIX TUCIUIUIMH, JJI1 KOTOPBIX HEOOXOIUMBI
3HAHUS, YMEHUS U HaBbIKHU, GOpMHUpYyEMbIE TaHHOW Y4eOHOM TUCIUTUTMHOM:
— Brimycknas kBanudukarmonHas padota



2.4 llepeyeHb IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO JUCHHUIIMHE, COOTHECEHHBIX € IUIAHMPYEMBbIMHU pe3yJibTaTaMu
OCBOCHMS OCHOBHOI NMPO(ecCHOHATBHOI 00pa30BaTEIbHON IPOrpaMMBbl

N3yyenue naHHOW yyeOHOW NMCLMIUIMHBI HAIMpaBieHO HAa popMupoBaHuE y oOydaromuxcs oOmekyabTypHbix (OK) u
npodeccuonanpubix (I1K) koMneTeHnii:

[lepedens mIaHUPYEMBIX PE3YJIHTATOB OOYUEHHUS 110 JUCITUTIIIMHE

Homep/unnexc ConeprkaHre KOMITETEHIINHU (MJH ee .
Ne m/m B pesynbrare n3ydeHust yaeOHOH TUCHUTUIMHBI O0YYaIOMIAECs JOIKHBI:
KOMIIETEHIIUN YacTH)
3HaTh YMers Bianers
1 2 3 4 5 6
OK-3 CIOCOOHOCTBIO ucnons3oBaTh | CoBpeMenHoe  cocrosiHue | Mcmons3oBath 3HaHus | bazoBbimu METOaMHU
€CTCCTBEHHOHAYYHbBIC u | huzmku (U3MKK TBEPAOro Teia | (PU3UKU TBEPJOrO Tela;
MaTeMaTHYECKHe 3HaHUS JUISL | KOHACHCHPOBAHHOTO npu pemennu | HaBbikamu paGoThI €
OPHCHTHPOBAaHWUS B  COBPEMEHHOM | COCTOSIHHS; MpoecCHOHANBHBIX U | HCTOYHUKAMH
WH(POPMAITMOHHOM TPOCTPAHCTBE OcHOBHEBIE TeOpeTHYeCKrEe U | 00pa3oBaTENbHBIX nHpopMaIun 1o pusnke
SKCTIEpUMEHTAIIbHBIE 3a1ad; TBEPJOTO Tea;
HanpaBieHus uccnenoBanuii | OOBICHATH sBlieHUs1 | OTBITOM HCTIONBb30BaHUS

B (hu3MKe TBEPOrO TeNa;
IIpuknagHoe 3HaUeHUE
(u3MKK TBEPIOro Tena

OKpYXXarolero Mupa Ha
OCHOBE 3HaHUH (HUINKH
TBEPJIOTO Tea;
Haxonuth
HEOO0XOUMYIO
HHPOPMAIHIO O
COBPEMEHHOM
COCTOSTHUH (DPU3BUKH
TBEPJIOTO Tena

3HaHUi B 00nacT GU3NKN
TBEPJIOr0 TeNa




OK-6 CIOCOOHOCTBIO K camoopranuzanuu u | OCHOBHEIE criopHble | YMeTh  u3naraTb  H | OnbITOM y4acTHs B
camMo00pa30BaHUIO BOMPOCH (U3UKH TBEPIOro | apryMEHTHPOBAHHO IHMCKyCCHUSIX B 00JIACTH
Tena " HanpaBJIeHHs! | OTCTauBaTh CBOM | (DM3HMKH TBEPAOrO Tena
COBPEMEHHBIX MpeACTaBICHUS B | HaBblkamu MCTIONB30BaHUS
HCCIIeI0BaHUH; obnactu (GU3MKN | cUCTEeMaTH3UPOBAHHBIX
[IpobGnemubIe CHTYyalluH, | TBEPAOTO TEINa; TEOPETUYECKUX u
BO3HUKAIOILKE npu | YMers CTaBUThH | IPAKTHUYECKUX 3HAHUH B
W3y4yeHHH (PU3WUKU TBEPJOTO | BOIIPOCHI M CIEIUTHh 3a | OONIACTH TBEPAOTO Tena
Tena IMCKyccuell B oOnacTl | Juis  ONpEAEieHuss |
ba3oBrlii MUHUMYM | (PM3UKU TBEPIIOTO Tela | peuieHus 3a1a4 B o0nacTu
ceenennidi  mo  ¢Qusuke | [IpumeHsaTh 3HaHMA MO | 00Opa30BaHUs, B TOM YHCIIE
TBEPJIOTO Tena, | pusmke TBepaOro Tenma | camMooOpa3oBaHUS
HEOOXOJMMBIH [T pellieHusl | Ipu pemeHnd 3afad B | [Ipuemamu aprymeHTanuu
00pa3oBaTEeIbHBIX 33J1a4 oOyiactu 00pa3oBaHMsl, B | CBOCH TOUKU 3pEHUS B
TOM quciie | 00JIacTH (PU3NKU TBEPJIOTO
camMoo0pa3oBaHus Tena
[1BK-3 3HAET KOHLENTYAIbHbIEC U KitoueBslie npobaemubie | CTaBUTH U peliaTh Cuctemotii 3HaHHH 00

TEOpPETUYECKUE OCHOBBI (PU3UKH,
BJIaJICET CUCTEMOM 3HAHUU O
(yHIIaMEHTAITBHBIX (PU3UUICCKUX
3aKOHAX M TEOpHUsX, PUIHMUECKOI
CYIIHOCTH SIBICHUM U IMpoueccCoB B
IIPUPOAE U TEXHUKE

BOMPOCHl (DU3UKK TBEPIOTO
Tena

OcHOBBI TpaIUIIMOHHBIX
MOAXO0MI0B (PM3UKU TBEPIOTO
Tela NpU aHAIU3€ SIBJICHUU
W TIPOLIECCOB B TMPHUPOAE U
TEXHHUKE

Mecto $U3NKH TBEPIOTO
Tena B CHCTEMe
(hM3HYECKOr0 3HAHUS

3a1a9u (PU3HKH
TBEPJIOTO Tea Ha
OCHOBE 3HaHHS 3aKOHOB
¢buznkn
AHann3upoBaTh
(hM3HYUECKYIO CYITHOCTh
SIBJIEHUW U MPOLIECCOB
MPUPOJIBI U TEXHUKU Ha
OCHOBE 3HaHHN (PU3UKH
TBEPJIOTO Tena
BoisBnsATh cBsA3U
pa3znena «Pusuka
TBEPJIOTO Teay ¢
JIpYTUMH pa3jienamMu
¢buznkn

(dyHaaMeHTaIbHBIX
(pM3HUECKHX 3aKOHAX U
TEOpHAX (PHU3UKH TBEPAOTO
Tena

Haspixkamu ananusa
(u3NIecKol CyIIHOCTH
SIBJIEHUU U MPOLIECCOB B
MPHUPOZE U TEXHUKE Ha
OCHOBE 3aKOHOB (DH3HUKH
TBEPJIOTO Tena

OmBITOM BBISIBIICHUS
CBsi3el (DM3HMKH TBEPJIOTO
Tena ¢ APYyrUMH pas3zenaMu
¢buznkn




2.5 Kapra koMneTeHIni AUCUUILIUHBI.

KAPTA KOMIETEHIUA JUCHUILIVHBI

HAVMMEHOBAHUE AVCHUIIJIMHBI ®u3nka TBEpAoro rena

Llenb muCIUTIITUHB

dbopMupoBaHHe y 00ydYaIOIMUXCS KOMIETCHIIMA B TPOIECCE OCBOCHHUS HE0OXOMuMOoro o0bhema (yHIAMEHTAIbHBIX 3HAHUU B
obnactu (U3MKH TBEPAOTO Tena, (GOPMHUPOBAHHE MPEACTABICHUN 00 OCHOBHBIX MOHATHUAX U HIAEAX (DU3WKU TBEPIOTO Tela U
METOJIaX PeIIeHUs 3a/1a4, a TaKkKe JEMOHCTpaIUs CIOCOO0B MPUMEHEHHS STUX MPEICTABICHUM B Pa3JIMUHBIX 00JACTIX HAYKU U
TEXHUKHU U 3HAKOMCTBO CTYJCHTOB C IKCIIEPUMEHTAILHBIMU U TEOPETUUECKUMHU METOAaMH, PUMEHSIEMBIMH TP UCCIIETOBAHUIX

B JTOI 00JacTu

B mporiecce ocBoeHUs TaHHOMN AUCIMIDIMHBI CTYICHT ()OPMUPYET U JCMOHCTPHUPYET CICIYIOIINE

OOIIEeKyTBTYPHBIC KOMIICTCHITHU:

KOMITIETEHIIN ITepeueHb KOMIIOHEHTOB Texnonormm ®dopma OLIEHOYHOTrO CPeICTBA | YPOBHHU OCBOCHUS KOMITETEHIUH
(hopMupoBaHust
WHAEKC ®OPMYJIMPOBKA
OK-3 CIOCOOHOCTBIO 3HaTh coBpeMenHoe | [lyrem npoBeneHus Tecrupoanue, N]13, IMoporosBnwlii
HCIIOJIb30BaTh COCTOSIHHE ($U3NKN | IEKIIMOHHBIX, KoutponbHas padora, Crioco0eH UCToNIb30BaTh
€CTECTBEHHOHAYYH | KOHJIEHCUPOBaHHOIO CEMHHAPCKHX 3aHsTHii, | |eMaTHuecKuii 0b3op, 3HaHUs (PU3UKU TBEPIOTO Tena
bIC U | COCTOSTHHUS; OCHOBHBIC | TPUMEHEHUS HOBBIX IIpoexTHas paora, B MpodecCHOHATLHON
MaTeMaTH4YecKue TEeOpeTHYEeCcKue u | oOpa3oBaTeNbHBIX Komrerotepras cumynauus, JeSITeTbHOCTH
3HAHUSA JUIsL | DKCIIEPUMEHTAJIbHBIE TEXHOJIOTUH, Jsamer IToBbIICHHBIH
OPUEHTHPOBAHMsSI B | HAIPaBJICHUS BBITIOJTHEHU S CrniocoOeH caMOCTOSITENBHO
COBPEMEHHOM UCCIIEIOBaHUH B (U3UKE | TEeMaTHYECKHX MPUMEHSTh METOJIbI (PU3UKU
WH(POPMAITMOHHOM | TBEPAOTO Tena; | 0030pOB, MPOEKTOB, TBEPJIOro Teja MpH pelieHuu
MIPOCTPAHCTBE MIPUKIIaTHOE 3HAauEHHEe | OpraHu3aIuu npodeccHoHaNbHBIX 3a1a4
(u3MKK TBEPIOTO Tena CaMOCTOATENbHBIX
YmMerb WCIOJIb30BaTh | padoT.
3HaHUSl (PU3MKH TBEPAOTO
Tena pu peleHuu
npohecCroHaTbHBIX u
00pa3oBaTeNbHBIX  3aJ1ay;
OOBSICHATH SIBJICHUS

OKPY)KAlOIlero Mupa Ha
OCHOBE 3HaHWH (QUIUKH
TBEPJIOTO TENa; HAaXOAUTh
HEOO0XOAMMYIO




WHpOPMAIUIO 0
COBPEMEHHOM COCTOSIHUH
(u3MKK TBEPIOro Tena
Bnagers 0a30BBIMU
MeTOoJlaMH bu3NKH
TBEPJIOTO TeNa; HAaBBIKAMHU
paboThl C HMCTOYHUKAMHU
nHpOpPMaIUK TIO0 (QH3HKE
TBEPJOrO TeNa; OIBITOM
HCIIOJIB30BAHUSI 3HAHUU B
obnactu QpHU3MKH TBEPIOTO
Tena

OK-6

CIOCOOHOCTBIO
caMoOpraHHu3aInun
u
camMo00pa30BaHUIO

K

3HaTh OCHOBHBIE CIIOPHBIE

BOMPOCHI ¢buznkn
TBEPAOro Tena "
HaTpaBJICHHS
COBPEMEHHBIX
HUCCIIEOBAHNUN;
npoOieMHbIe  CHUTYallHH,
BO3HHKAIOIINE npu
W3Yy4EeHUU bU3NKH
TBEPJIOro Teia; Oa30BbIH

MHHHMMYM CBEACHMH IO
¢usznke TBEpAOro Tena,

HEOOX OUMBIi IS
pelieHus
00pa3oBaTeIbHBIX 33J1a4
YMern u3naraTh u
apryMEeHTHPOBaHHO
oTCTauBaTh CBOU

MPEJCTABJICHUS B 00JIaCTH
(GU3MKKH TBEpPIOTO Tena;
CTaBUTh BOIIPOCHI u
CHEANTh 3a JUCKYCCHEHN B
obnactu QpHU3MKH TBEPIOTO
TCla;, NPUMCHATL 3HAaHUA
1o (QuU3NKe TBEPJIOTO Tena

ITyrem npoBeneHus
JIEKIIUOHHBIX,
CEMUHAPCKUX 3aHATUH,
MIPUMEHEHUST HOBBIX
00pa3oBaTeIbHBIX
TEXHOJIOT U,
BBITIOJTHEHU S
TEMaTUYECKUX
0030pOB, MPOCKTOB,
OopraHu3aluu
CaMOCTOSITETHHBIX
paboT.

TectupoBanue, MJ13,
KonTponbnas pabora,
Tematuyeckuii 0630p,
IMpoexTHas padora,
KoMmmnbroTepHas CUM YIS,
SK3aMEH

Ioporossiii CriocoOeH ycTHO
U3J1arath pe3yabTaThl
HAYYHOT'O UCCJICIOBAHNUS B
obnactu (PM3HKK TBEPIOTO
Tena

CriocoOeH NpUMEHSATh 3HAHUS 110
(u3nKe TBEPAOro TeNla mpu
pelreHnH mpodecCuOHATBHBIX
3aaad

IToBBINIEHHDBIH

CnocobeH oTCTauBaTh CBOU
B3IVl B HAYYHOU JTUCKYCCUH
1o (M3MKe TBEPOTO Tena
Crioco0€eH caMOCTOATENLHO
UCIIONIb30BaTh
CUCTEMATU3NPOBAHHLIC
TCOPCTUICCKUEC U IMTPAKTUICCKUC
3HAHUSA B 0OJIACTH TBEPJIOTO TENA
JUJI OIIPEICIICHUA U pECHICHUA
3a/1a4 B o0JacTi 00pa3oBaHusl.




OpU  pelIeHWH 3a1ad B
obiiactu oOpa3oBaHus, B
TOM qucie
camooOpa3oBaHusia
Bragers ONBITOM y4acTUS
B JIUCKYCCHAX B 0O1acTH
(GU3MKKH TBEpPIOTO Tena;
HaBbIKaAMH HCIIOJIB30BaHUA
CUCTCMATU3NPOBAHHBIX
TEOPETUYECKUX u
MPaKTUYECKUX 3HAHUU B
o0JlacTd  TBEPAOro Teja
ISl ONpEJCNCHHUS |
pelieHus 3aaa4 B 001acTu
00pa3oBaHUs, B TOM YHCIIE
camMo00pa30BaHus;
npueéMamMu aprymeHTanuu
CBOEM TOUYKH 3pEHUS B
obnactu QpHU3MKH TBEPIOTO
Tena

[IpodeccronanbHbIC KOMICTCHITHUU:

TexHonoruu
KOMIIETEHIINN [lepeueHb KOMITIOHEHTOB P — @dopMa OLIEHOYHOT O CPEACTBA | YPOBHH OCBOEHHUSI KOMIIETECHIINU
NHJEKC ®OPMVYJIMPOBKA
I1BK-3 3HAeT 3HaTh kmo4eBkie | [Tyrem mposenenus Tectuposanue, /13,
KOHIIENTYaJIbHBIC U | TIPOOJIEMHBIC BOIIPOCHI | JICKIIUOHHBIX, Konrponbhas paGora, IToporoserii
TEOPETUUYECKUE (U3MKK TBEPAOrO TENa; | CEMUHAPCKUX 3aHSATUM, Temarudeckuii 0030p, CriocoGeH OpUEHTHPOBATHCS B
OCHOBBI (DM3UKH, OCHOBBI ~ TPAJMLMOHHBIX | IPUMEHEHUS HOBBIX gpoeKTHa” pabora, CTPYKTYpe, LeNsX U 3a/1a4ax
~ OMIIBYOTCpHAasA CUM YJIAIUA %
BJIAJICCT CHCTEMOM | MOAXOI0B ¢busuku | 06pa3oBaTEIbHBIX P YA, COBPEMEHHOI (pU3MKH TBEPAIOro
% . 3K3aMEH
3HaHUM O TBEPJIOTO Tena MpU | TEXHOJIOTHIA, Teia, OLPC/CIATE 6¢ MECTO B
o CTPYKTYpE (PU3NIECKOTO 3HAHUS U
(yHIIAMEHTAJILHBIX | aHAJIM3E SIBJIEHU U | BBINIOJIHEHUS
3HAYCHUC IJId MPAKTUKH
(u3HuecKux MPOLECCOB B NPUPOJE M | TEMATHUECKUX MoBbmeHHbIi CHocoGen
3aKOHAX U TEOPUSX, | TEXHUKE; MeCTo (U3MKHU | 0030pOB, MPOEKTOB, BBIABIATD (DH3MUECKYIO CYIIHOCTD
(usnueckoi TBEPJIOTO Tela B CHUCTEME | OpraHU3aluu ¥ OGBSCHSATH SIBJICHHS U IPOLIECChL
CYITHOCTH SIBJICHUH | (DU3MYECKOTrO 3HAHUS CaMOCTOSITEIbHBIX B IIPUPOJIC U TEXHUKE C MO3UIIUH
U MPOLIECCOB B YMeTb CTaBUTh U PEIIaTh pabor. (bU3UKK TBEPIOTrO Tea

MpUPOJAC U TCXHUKEC

3aJ1auv (PU3MKHU TBEPJIOTO




Tena Ha OCHOBE 3HAHHMS
3aKOHOB (PU3UKH;
aHaTM3NUPOBAThH
(pM3HYUECKYIO CYITHOCTh
SIBJIECHUW U MPOLIECCOB
MPUPOJIBI ¥ TEXHUKU Ha
OCHOBE 3HaHHU (PU3UKH
TBEPJIOT'O TENa; BBISBIAT
CBsI3U paszena «Puznka
TBEPJIOTO Teay ¢
JIPYTUMH pa3jienaMu
¢buznkn

Bnazets cucTEMON 3HaAHUMN
00 (pyHIaMEHTaIbHBIX
(hM3HUYECKHX 3aKOHAX U
TEOpHAX (PHU3UKH TBEPAOTO
Terna; HaBbIKaMH aHali3a
(u3NUecKol CyIIHOCTH
SIBJIEHUU U MPOLIECCOB B
MPHUPOZIE U TEXHUKE Ha
OCHOBE 3aKOHOB (DH3HKH
TBEPJOTO TEJa; OMBITOM
BBISIBJICHUS CBS3EH
(U3MKK TBEPIOTO TeNa ¢
JIPYTUMH pa3jienaMu
¢buznKn




OCHOBHAA YACTb

1. OBFbEM VYEBHOU JUCHUIUIMHBI WM BH/bI YYEBHOU
PABOTHI
CemecTpbl
Bun yuebnoit paboTsl Bcero ywacos Ne A
9acoB

1 2 3
1.KonTaktHass pabota 00y4aromuxcsi C TpEeroiaBaTesieM 50 50
(o BuaM y4eOHBIX 3aHATHIT) (BCETO)
B ToMm uucne:
Jlexmm (JI) 20 20
[Tpaxtnueckue 3anstus (I113), Cemunaps (C) 30 30
Jlaboparopusie padoTs! (JIP) -
2.CamocrosiTenpHast paboTa cTyaeHTa (BCero) 94 94
B ToMm uncne - -
CPC 6 cemecmpe: 58 58

KII

Kypcosas pabora KP
Hpyrue Bunsl CPC: - -
IToaroToBka npoekTa, TeMaTH4ecKoro o03opa 8 8
W3yuenue nureparypsl 14 14
N3yuenne 0CHOBHBIX MOHATHUH pa3iesna 6 6
[ToaroToBKa K TECTUPOBAHUIO U KOHTPOJIbHON paboTe 3 3
Brimonnenue UJ13 10 10
Pa30op HecTaHAapTHBIX 3a/1aHUN 3 3
PaboTa ¢ koHCIIeKTamMu IO pa3neny 13 13
N3yueHne KOMIBIOTEPHBIX TPOrpamMm | 1
CPC 6 nepuoo ceccuu
IToaroroBka K sK3amMeHy
Bun npomexyrouHoit 3auer (3)
aTTecTaluu sKk3ameH (9) 36 36
HUTOI'O: Obuas 4acoB 144 144
TPYIOEMKOCTh 3a4. ejl. 4 4




2. COJJEP)KAHUE VUEBHOM JUCIHHUITJIIMHBI
2.1. Coneprkanue pa3eioB y4eOHON AUCITUTIINHEI

Ne cemecTpa

Ne paznena

HaumenoBanue
pasnena yueOHOM
JUCIIUTUTAHBI

COZ[ep)KaHI/Ie pasaciia B JUAAKTUICCKUX CANHUIAaX

—

\S)

4

10

KonpencupoBannoe
COCTOSIHHE Cpel.
OneMeHTHI
KpHcTaorpapun

Knaccudukanust koHAeHCHpOBaHHBIX cped. Kpucrammmdeckas
peuieTka U €€ XapaKTEPUCTUKH: BEKTOP TPAHCIILUM, PEIIETKA,
6asuc. J[ByxMepHbIC KPUCTAIUIBL: DIIEMEHTapHAs U TIPUMHUTHBHAS
SIMEHKHM, peleTKH bpaBd Uil  JBYXMEPHBIX KPHCTAJLIOB.
TpexMepHble KpUCTalUIbl, pelieTkd bpaBd i TpeXMEpHBIX
kpucramoB. Manekcs Muiepa 1 0003HaYeHUE HaNpaBICHUH.
IIpocteie KpUCTaJUIMYECKUE CTPYKTYpBI: KyOudeckast
FPAHELICHTPUPOBAHHAS. W T[EKCAarOHAJIbHAs €  IJIOTHOHU
YIAKOBKOW; CTPyKTypa ainMmasza M XJOPHCTOTO HAaTpHsl.
AHM3OTpONHUsSL  TBEpIBIX Tel. SBieHwe momuMopdu3Ma.
Knaccupukanus THIOB CBSI3M B KpPHCTAUIaX: HOHHBIE,
KOBAJICHTHBIE, METAUIMYECKHE U MOJIEKYJISIPHBIE KpPHUCTAJLIBL
[TpuHIMI TUIOTHOM YIIAKOBKH.

Hedexto B
KpHCTaJIax

Knaccupukanms nedexros. Mozanunas cTpykrypa. TodedHbie
nedekrer. Ilpumecn. ATOMBI B MEKAOY3IHUSX W BaKaHCHH.
PaBHOBecHast koHIeHTpalus aedektoB. Jucmokaruu. JledekTbt
YOAKOBKH. I'paHulipl 3epeH. BiusHue nuciokaluii Ha CBOMCTBa
TBEPJIBIX TEll.

Hnnamuka
KPUCTaJUIMYECKON
peIIeTKy.

OcHOBHBIE MapaMeTpbl  YIPYrHWX BONH. [ apMoHWYecKoe
npubimkenre. COOTHOIIEGHHS TUCIIEPCHU JIJISl YIPYTUX BOJIH B
OJTHOMEPHOM  KPHUCTANIMYECKOW LEMOYKe, COCTOosSLe U3
OJIMHAKOBBIX aTOMOB M U3 aTOMOB 2-X BHJIOB. AKYCTHUYECKHE W
ONTHYECKHE BETBU KOJICOAHUN JUIS OMTHOMEPHBIX U TPEXMEPHBIX
KpPHUCTAJJIOB. AKyCTHUYECKHE U onThdeckue (oHoHbl. OOpaTHas
pemierka. 30HbI bpriiiosHa.

MaruuTHbie
CBOICTBa TBEPIBIX
Ten

MarunuTtHsie cBoiicTBa aToMoB. Kitaccudukaus TBepIbIX TEI 1O
MarHuTHBIM cBoiicTBaM. [[uamaraerusm. Kimaccuueckas Teopust
Juamarieru3Ma. [{UKJIOTpOHHBIM pPE30HAHC, €r0 MPaKTHYECKOe
npumenenne. [lapamarnernsm. Kiaccudeckas u  KBaHTOBas
TEOpUHM  IapaMarHeTusMa,  JJCKTPOHHBIA M sJAEpHBIN
[apaMarHUTHBIA PE30HAHC, €ro IPAKTHUYECKOE IPUMEHEHUE.
@®eppomarnetusMm.  Monekymsipaoe none  Beiicca.  Pons
00MEHHOT0 B3aUMOJICHCTBHS B BO3HUKHOBEHHUH
¢deppomarneruzma. JloMeHHast CTPyKTypa QeppOMarHUTHBIX
ten. AntudeppomarsHerusMm. DeppumarHeTusMm. MarHUTHBIC
CIIEKTPBI BEIIECTBA.

Husnexkrpuyeckue
CBOICTBa TBEPIBIX
Tell.

OcHOBHEIE XapaKTePUCTUKU JINDJIEKTPUKOB. Buer
MOJIAPHU3AIMH. DJICKTPOCTPUKIUSA, Mhe303PheKT, mupod3hdeKT.
CerHerodNIeKTpUKH. DIEKTPETHI.

30HHAs CTPYKTypa
TBEPJBIX TEI

OnHosnexktpoHHoe nmpubmmkenue. Teopema bioxa. M3MeneHue
COCTOSIHUSA 3JIEKTPOHOB pH COMKEeHNH aTOMOB.
OHepreTrueckre 30HBL [IpuOmmkeHue MOYTH CBOOOIHBIX
3JIEKTPOHOB. Mopnens Kponwura-Ilennu. CrpykTypa
JHEPreTHYecKuX  30H.  MeTaibpl,  TONYNpPOBOJHUKKA U
JUAJIEKTPUKU C TOYKM 3pEHUs 30HHOM TeopuH. BonaHoBBIE
(YHKIMH 3JIEKTPOHA B IIEPUOIUUECKON pereTke. D pekTruBHAsS
Macca 3JIeKTpoHa, OeIpKu. [Ipumecn u npuMecHbIe YPOBHHU.




CBepXImpoBOANMOCTD
W COBpPEMEHHBIC
MaTepHabl

CBepXIIpoBOIAIIIIE
CBepXIIPOBOJHUKHA TIEPBOIO W BTOPOTO poja. TemIoeMKOCTb
AJIEKTPOMATHUTHOTO
Uzoronmyecknit 3 dexT.
oOpa3oBaHHE KYNEPOBCKHX Iap,
Jxo3edcona.
[Ipumenenue

CBEPXITPOBOJIHUKOB.
WU3JIyYEHUS] CBEPXIIPOBOAHUKAMHU.
OCHOBBI
SHepreTuyecKast
BricokoremnepaTypHas
CBEpXMPOBOHIUKOB. COBpEMEHHBIE TBEPIOTEIbHBIC TIPUOOPHI.

MaTepHuabl.
Ilornomenue

teopun  BKIII:

I1eITb. DdderTs

Dddexr

CBEPXIIPOBOIUMOCT.

Meiicuepa.

2.2. Pazgenbl yuyeOHOW AMCHMIUIMHBI, BUJBI Y4€OHOU AESATENBHOCTH U (POPMBI

KOHTPOJIS
DopMbI
Ne Ne HayMeHOBAHYE Buisl yae6HOM JeATeNbHOCTH, BKIIFOYAs TCKYLIETO
ceM pasze pasjiena yue6Hoi CaMOCTOATENBHYIO PabOTy CTYIEHTOB (B Yacax) KOHTpOIIA
ectp na JMCHUTLTAHBL yenesaeMocTh
a (no Hedensim
J JIP I13/C CPC BCET0 cemecmpanm,)
1 2 3 4 5 6 7 8 9
1 KonaeHcupoBaHHO 2 3 10 15
€ COCTOSIHHE CpE]l.
ONEeMEHTHI
KpHcTaorpapun
2 HehexTrl B 2 3 6 11 Tectuposanue
KpHCTajIax (2 menens)
3 4 6 10 20 nJ3
JII/IHaMI/IKa (4 Hez[eﬂ;[)
KPUCTaJUIMYECKON KontponsHas
pELIETKH. pabora
(5 Hemens)
4 MaruutHbie 4 6 8 18 W3
CBOICTBa TBEPIBIX (6 Henmens)
Ten
5 2 3 6 11 W3
Husnexrpuueckue (7 Henens)
10 CBOMCTBA TBEPJBIX Temartnueckuii
TE. 0030p
(7 menens)
6 30HHAs CTPYKTYpa 4 6 8 18 na3
TBEPJIBIX TEI (8 Henens)
7 2 3 10 15 IIpoexTHas
pabota
CBepXIIPOBOIMMOC (10 nenen)
KommnerotepHa
Th U COBPEMCHHBIC
s CAMYJISAIIUSE
MaTepuabl 1o r3mKe
TBEPJIOTO TeNa
(9 Henens)
Pa3nenst
JUCIUTIIAHBL Nel- 36 DK3aMeH
Ne 7
HUTOI'O 3a cemectp 20 - 30 58 144
HUTOI'O 20 - 30 58 144

2.3. JlabopaTOpHBIi MPAKTUKYM
He npeoycmompen
2.4. IlpumepHas TeMaTHKa KypCOBBIX padoT
He npedycmompenwi




3. CAMOCTOSTEJIBHAA PABOTA CTYZAEHTA

3.1. Bugsr CPC

Ne N H
o alMeHOBaHHUe pa3jieia
cemec N pasi Buasr CPC Bcero yacos
pa pasaeia Y4eOHO M CUMIINHBI
1 2 3 4 5
W3zydenue aurepatypsl 0 TEMaTHKE pasJiena 3
KoHeHCHPOBaHHOE W3y4yeHnne oCHOBHBIX MOHSTHI pasziena 1
Pazbop cranmapTHBIX 3aaHui 110
COCTOSAAHUEC CPCI.
1. KpHcTajuiorpaduu 2
OneMeHTH P .
a300p HECTaHAAPTHBIX 3aJ[aHUI 1O
KpucTaiorpaduu KprcTaTorpadu 1
PaboTa ¢ KOHCIIEKTaM¥ IO pa3aeity 3
W3zydenue aurepatypsl 0 TEMaTHKE pasJiena 2
W3yueHrie OCHOBHBIX MOHATHH pa3zerna 1
2. JedekTsl B KprcTaIniax ¥y pash
Pabora ¢ koHCIIEKTaMHU 110 pa3aeiy 2
IloaroroBka K TECTUPOBAHUIO 1
W3zydenue aurepatypsl 0 TEMaTHKE pasJiena 2
Junamuka N3ydyeHnne ocHOBHBIX MOHATHUI pa3zena 1
3. KpUCTaJNIMYECKOU Pabora ¢ koHCIIEKTaMHU 110 pa3aeiy 2
PELIETKH. Beimonnenue NJ13 3
IToaroroBka K KOHTPOJIBHOH padoTe 2
W3zydenue aurepatypsl 0 TEMaTHKE pasJiena 2
10 4 MarauTHbie CBOMCTBA W3y4yeHue oCHOBHBIX MOHATHI pa3zena 1
) TBEPIBIX TEI Pabora ¢ koHCIIEKTaMHU 110 pa3aeiy 2
Boemonnenue NJ13 3
W3zydenue aurepatypsl 0 TEMaTHKE pasJiena 1
Bemonnenue N3 2
Husnexkrpuyeckue
5. N W3zydenue aureparypsl 1o Teme 0030pa 1
CBOWCTBA TBEPJBIX TEIL. Tonroroska 0630pa 1
[IpencraBnenue u odcyxneHne 003opa 1
W3zydenue aurepaTypsl 0 TEMaTHKE pasjiena 3
6 30HHAS CTPYKTypa W3y4yeHnue oCHOBHBIX MOHATHI pa3jena 1
) TBEPIBIX TEI Pabora ¢ koHCIIEKTaMHU T10 pa3aeiy 2
Bomonnenue NJ13 2
W3zydenue aurepatypsl 0 TEMATHKE pasjesna 2
W3yueHre OCHOBHBIX MOHATHH pa3ziena 1
Pabora ¢ koHCIIEKTaMHU 1O pa3aeiy 1
CBepXIIpoBOINMOCTD U
7. W3yuenne nurepatyp 1o TeMe NpoeKra 2
COBpPEMEHHBIE MaTEPUAIIBI TloaroToska mpoeKTa 2
3ammra npoekra 1
W3ydenue nporpamm 1o ($pu3MKe TBEPIOTO Tesa 1
UToro 58
3.2. I'paduk paboThl cTyACHTA
Cemectp Ne 10
dopma oneHouHOrO CcpencTBa* YcnoBHOe 0003HaUEHHE Homep nenenn
P P 0[1[2]3]4]5]6[7][8]9] 10
KonrponeHas pabota Kup +
TecTtupoBaHne MUCbMEHHOE, KOMITBIOTEPHOE TCm, TCx +
BelinonHeHne HHANBUAYaIBHOIO JJIOMAIIHETO + |+ +
nas3
sananust (UJ13)
Tematuueckuii 0630p TO +




[ToaroroBka mpoekra, 0630pa 1P +

N3yuenne KOMIBIOTEPHBIX MTPOrpamMM +
KomnbloTepHas cUMyIAIus 110 pU3nKe KC
TBEPJIOTO TeNa

4. OLHEHOYHBIE CPEJCTBA IJIA KOHTPOJIA YCIIEBAEMOCTU U
PE3VJIbTATOB OCBOEHUA VYUYEBHOU JAUCIHUIUIMHBI (cm. @Dono
OYEHOUHBIX CPeOCMmB)

4.1. PeiiTunroBass cucTeMa OIIEHKM 3HAaHUK OOydalImuXxcs MO0 ydeOHOU
TUCLUIUINHE
Petimunzosas cucmema ne ucnonvzyemcsi.

5. YYEBHO-METOAUYECKOE N MHOOPMAIMOHHOE OBECIIEYEHUE
YUYEBHOU ANUCIHUITJIMHBI
5.1. OcHoBHas nuTeparypa

Hcnons KommnuecTtso
3yeTcst AK3EMILISPOB
pu £
1/ ABTOD (bI), HANMEHOBAHUE, MECTO U3JaHUS U HEVIeH 3 s
I U3/1aTebCTBO, TOJT v 2 Ha
uu O | oubnmot
Kadeape
paszznen eKe
OB
1 2 3 4 5 6

dusnka TBEpAOro Tena [ DIEeKTPOHHBIN pecypc] : yuebHoe
nocooue / A. A. KopawnoBuu [u ap.]. - HoBocubupck :
/ |HITY, 2012. - 71 <c¢ - Pexum gocryma:| 1-7 10 3BC
http://biblioclub.ru/index.php?page=book&id=228969
(mara ob6pamenus: 29.06.2018).

5.2. JlononHuTeNbHAS TUTEPATYPA

Hcnons KommnuecTtso
3yeTcst 9K3EMILISIPOB
pu e
1/ ABTOD (bI), HANMEHOBAHUE, MECTO U3JAHUS U - 3
B
I U3/1aTEIbCTBO, TOJT v 2 Ha
uu O | 6ubmmor
Kadeape
paszznen eKe
OB
1 2 3 4 5 6

lantmaxep, B. ®. OnexkTpoHbl B HEYNOPSIOUYEHHBIX
cpenax [DnexrponHsii pecypc]| / B. @. 'anTtmaxep. - 2-e
5 | 34, Hemp. 1 jom. - M. : ®uzmatimut, 2005. - 233 c. —
Pexum

noctyna: //biblioclub.ru/index.php?page=book&id=7549
S (mara obpamenus: 29.06.2018)

1-7 10 9BbC

dusnka TBEPAOTO Tena [DIEKTPOHHBIA pecypc|
METOJUYECKHE YKa3aHWs K JIabopaTopHbIM paboTam B
cpene Mathcad / PT'Y um. C. A. Ecennna. - Ps3ansp :
PT'Y, 2006. - 1 snextp. ontuy. auck (CD-ROM)

1-7 10 | CD-ROM




5.3. Ba3bl JaHHBIX, THPOPMALIMOHHO-CTIPABOYHBIEC U TOMCKOBBIE CUCTEMBbI:
1. YuuBepcuterckas Oubnuoreka ONLINE [OnekTpoHHBI pecypc]

DJIEKTpOHHAs Ombnmoreka. — JlocTyn K TOTHBIM TEKCTaM IO TapoJio. —
Pexxum nocryma: http://biblioclub.ru/index.php?page=main_ub_red (mata
obparenus: 29.06.2018).

2. Tpynsl npenogaBaTeneil [DNEKTPOHHBIN pecypc]: KOJUIEKIUs /l
OnextponHass Oubnuoreka Hayunoit O6ubmuoreku PI'Y wumenn C. A.
Ecennna. - JlocTynm K TOJMHBIM TEKCTaM IO TMapoiro. - Pexum
noctymna:http://dspace.rsu.edu.ru/xmlui/handle/123456789/2362 (mara

obpamenus: 07.07.2018).

5.4. [IlepeueHp pecypcoB HHPOPMAITMOHHO-TEIICKOMMYHUKAIIMOHHON  CETH

«MuaTepuer» (mamee — cerb «MHTEpHET»), HEOOXOAUMBIX JIJII OCBOCHHS
JTUCITUTUTHHBI
1. eLIBRARY.RU [Dnekrpounsiii pecypc] : HaydHasi JIEKTPOHHAs OUOIMOTEKA. —
JocTynm  3aperMCTpMpOBaHHBIM  IOB30BATENsIM MO mapomo. — Pexum  gocryma:
http://elibrary.ru/defaultx.asp (nata obpamenus: 29.06.2018).
2. KubepJlennnka [DneKTpOHHBIM pecypc] : HayyHas dJICKTPOHHAS

oubnmoreka. — Pexxum nmocrtyna: http://cyberleninka.ru, cBoGoaHBIN (1aTa
obparenus: 29.06.2018).

3. Hayunas 6u6nuotexa PI'Y umenu C. A. Ecenuna [DnexkTpoHHBbIN pecypce] :
caiitT. — Pexum noctyma: http:/library.rsu.edu.ru, cBoOOaHBIN (71aTa
obparenus: 29.06.2018).

4. Poccuiickuii 0011€00pa3zoBaTeNbHBIN MOPTAT [DNEKTPOHHBIN pecypc] :
[0Opa3zoBaTenbHbIN TOpTal]. — Pexxum noctyna: http:// www.school.edu.ru,
cBOOOIHBIN (1aTa obpamenus: 29.06.2018).

6. MATEPUAJIbHO-TEXHUUYECKOE  OBECIIEUEHUE  VYEBHOU
JIACIHIUTUIMHBI

6.1. TpeOoBanusi k ayauropusiMm (NMOMeEIIEHUAM, MeCTaM) JJIs
NMPOBeJICHUS 3aAHATHM:
Cmanoapmuo  0060pyoosanuble JNeKYUOHHble —ayoumopuu Ojisi  NpPOoBedeHUs.
UHMEPAKMUBHBIX TeKYULL. 8UOCONPOEKMOp, IKPAH HACMEHHbIH, Op. 000py008aHue
UU KOMIbIOMEPHDLU KILACC

6.2. TpeOoBanusi K 000pyI0BAHMIO PadOYHUX MeCT NpenogaBaTess M
00y4armmnxcs:
Buoeonpoexmop, noymoyk, nepeHocHou 9KkpaH. Komnviomepuwui  kiacc,
000pY00BAHHDI KOMNbIOMEPAMU

6.3. TpebGoBaHus K cCIeNMAJIN3UPOBAHHOMY 000PY/10BAHMIO:
He npenycmorpeno.



7. OBPA3OBATEJIBHBIE TEXHOJIOI'MM (3anoansemcs moivko 01
cmandapma @I'OC BIIO)

8. MeToauueckne yKazaHus JJis1 00y4alOIIMXCS M0 OCBOEHUIO TUCIIUIIIMHBI

OCHOBHBIMH BHJaMU ayJAUTOPHON pabOThI CTYJIEHTOB SIBJISIIOTCS JIEKIIUU U
CEMHUHAPCKUE 3aHATHS.

B xome nekmuii mnpenogaBaTellb M3JIaraeT M Pa3bACHSIET OCHOBHBIE,
HauOoJsiee CIOKHBIC TOHSATHUSI TEMBI, a TAK)KE CBSI3aHHBIC C HEM TEOPETUUYECKHE U
MPaKTUYECKUE MPOOJIEMbI, JaeT PEKOMEHJAIlMM Ha CEMHUHApPCKOE 3aHATHE U
yKa3aHHs Ha CaMOCTOSTEIbHYIO paldoTy.

CemuHapckue 3aHATHS 3aBEpIIAlOT M3y4YeHUE Hauboyiee BaXXHBIX TEM
y4eOHOU AUCIUIUIMHBL. OHM CyKaT JJIsl 3aKperyieHus W3YYeHHOro Marepuana,
Pa3BUTHSA YMEHHMM M HABBIKOB IMOJTOTOBKU JOKJIA0B, COOOIIEHUN, TPUOOPETCHUS
OTbITa YCTHBIX MYOJIMYHBIX BBICTYIUICHUW, BEJCHUS AUCKYCCHUU, apTyMEHTALUU U
3alIUThl BBIIBUTAEMBIX MOJIOKEHUW, PEIICHUS] CTAHAAPTHBIX W HECTAHAAPTHBIX
3a/1a4 pa3IMyHON CTENEHU CIO0KHOCTH, a TAKXKE I KOHTPOJS IpenoaaBaTeieM
CTEMEHU MOATOTOBIEHHOCTH CTYAEHTOB MO U3y4aeMOil JUCHUIUINHE.

CemuHap mnpeamnosiaraeétT CBOOOJHBIM OOMEH MHEHHSIMU MO H30paHHOMN
tematuke. OH HauMHAETCd CO BCTYNUTEIBHOIO CJIOBA  IPENOJABATEINS,
bopMyIUpyIOIIEro Ledb 3aHATHS U XapaKTepU3YIOIIEr0 €ro OCHOBHYIO
npobiemMaTuKky. 3aTeMm, Kak MpaBHIIO, 3aCIyLIMBAIOTCS COOOIIEHHUS CTYJIEHTOB,
au00 CTyACHTaM MpeajiaraeTcs O3HAKOMHUTHCS C HOPMATHBHBIMH JTIOKYMEHTaMHU.
OO6cyxaeHue COOOIICHUS WJIM M3YYEHHBIX MaTepuajoB COBMEMIAeTCS C
pPaccCMOTpPEHUEM HaMEUEHHBIX BONpocoB. CooOuIeHus, Ipeanoiaraiilue aHaius3
MyOJUKalUi 1O OTHAEJIBbHBIM BOINPOCAM CEMHHapa, 3aciylIMBAalOTCS OOBIYHO B
cepeaune 3aHsaTHs. [loompsieTcs BBIABIKEHUE M OOCYXJICHHE albTEPHATHUBHBIX
MHEHHI. 3aBepIIaroiiyii 3Tan npeamnoaraetT pa3oop 3aaayd no uzydaemoit reme. B
3aKJTIOUYMTENIBHOM CJIOBE TIpEerojaBarelib IMOJBOAUT HWTOTH OOCYXICHUS U
OOBSIBIISIET OIICHKH BBICTYMABIIUM CTYICHTAM.

I[Ipy 1mOATrOTOBKE K CEMHHApPy CTYIEHTHI HUMEIOT  BO3MOXKHOCTh
BOCIMOJIB30BAThCS KOHCYJIbTAIMAMHU TMpenojaBatens. Kpome yka3aHHBIX TeM
CTYJEHTBHl BIIpaBe, MO COIVIACOBAHMIO C TMpernojaBareieM, HU30HpaTh U Apyrue
WHTEPECYIOIINE UX TEMBI.

9. [Ilepeyenb WHGPOPMALMOHHBIX TEXHOJOIHH, HCHOJIb3yeMbIX MNpPH
OCYHIECTBJICHHMH 00pa30BaTeJIbHOIO MNpoLecca MO0 AUCHHUIVIMHE, BKJIKOYas
NnepeyeHb MPOrPaAaMMHOrO odecrnedYeHusi U MH(OPMALMOHHBIX CHPAaBOYHBIX
cHCTEM
I. Urenue JeKUMH C HMCHOJB30BAHUEM CJAWJI-NIPE3EHTAUNA, AJIEKTPOHHOTO
Kypca JIeKIHi, rpaduyeckux o0bEKTOB, BUJIE0- aAyHUO0- MAaTEPHAIIOB
2. IlpoBepka JomMamIHUX 3aJaHUM M KOHCYJIBTUPOBAaHUE IOCPEACTBOM
BJIEKTPOHHOM ITOYTHI.
3. IlpencraBnenune pe3ysibTaTOB NpaKTUUYECKUX 3anaHuil  (pedeparos,
MIPOEKTOB) C UCTHOJIb30BAHUEM CIalI-MIpe3eHTalni, rpaduuecKux 00bEKTOB,



BHACO- ayAHO- MATCPUAJIOB.

4. UT obpaboTka JaHHBIX MPU BHIITOJIHEHUH MTPOEKTA

10. TpeGoBaHusi K NPOrpaMMHOMY O0ecnie4eHUI0 Y4eOHOro mpouecca:

l.

2.

O os W

=

9.

Onepanuonnas cucrema Windows Pro (moroop Ne Tr000043844 ot
22.09.151.);

AntuBupyc Kaspersky Endpoint Security (morosop Ne 14/03/2018-0142 ot
30/03/2018r.);

Oducnoe npunoxenne LibreOffice (cBo6oano pacnpoctpansemoe [10);
ApxuBatop 7-zip (cBo6oaHO pacnpoctpansiemoe [10);

. bpayzep M300pakeHUi FastStonelmageViewer (cBoOOAHO

pacnpoctpansemoe [10);

PDF punep FoxitReader (cBo6oHO pactipoctpansiemoe [10);

PDF npuntep doPdf (cBob6oano pactipoctpansemoe I[10);

Menua npourpsiBatenib VLC media player (cBoOogHO pacmpocTpaHseMoe
[10);

3anuck nuckoB ImageBurn (cBoGoaHo pacnpocTtpansiemoe [10);

10.DJVU 6payzep DjVu Browser Plug-in (cBo60oH0 pacnpoctpansiemoe [10);

11. Uubie cBegeHus



IIpunoxenue 1

@oH/1 O1IEHOYHBIX CPEICTB /1JIsl MPOBeIeHUs MPOMEKYTOUHON aTTecTaAlMU
00y4aroIMXCs M0 TUCHUIINHE

Ilacnopm ¢honoa oyenounvix cpeocme no oucuyuniune 0Jis RPOMeEHCYmoUH0o20
KOHmMPOJIA YCneeaemocmu

KonTtponupyemblie pa3ensl (TeMbl) Kon HanmeHnoBaHue
Ne JVCLUUTIITNHBI KOHTPOJIIPYEMOM OLIECHOYHOTI'O
/1 (pe3ysbTaThl IO pasjesiam) KOMITETEHIIUU WUITU CpelcTBa
e€ 4acTu
1 | KonnencupoBaHHOE COCTOSIHUE
cpell. DIEeMEeHThI KpucTajiorpapuu
2
JledekThl B KpucTamiax
3 JInHaMKKa KpUCTAITINYECKOU
pPELIETKH.
4 OK-3
MarHuTHbIE CBOKCTBA TBEPABIX TEI OK-6 DK3aMen
5 v HBK'3
JIupneKTpuyecKre CBOMCTBA
TBEPJBIX TEIL
6
30HHAs CTPYKTYpa TBEPABIX TEN
7
CBepXIpOBOAUMOCTD U
COBPEMEHHBIE MAaTEpPUAJIbI
TPEBOBAHUA K PE3VJIbTATAM OBYUYEHUA 110 YHEBHOU
JUCHUIUIMHE
Hnpexc Conep:xkanue JIeMeHTBbI KOMIIETEHIIUH HNnpexc
KOMIIETCHINH
KOMIIeTCHIMH 3JIEMEHTAa
OK3 CIIOCOOHOCTBIO 3HATH
UCIIOJIR30BATH CoBpeMEHHOE COCTOSHHE (U3UKU OK3 31
eCTeCTBeHHOHayLIHBI KOHJICHCUPOBAHHOI'O COCTOAHUA,
OcHOBHBIE TEOPETUYECKHE u| OK3 32
€ U MaTCMaTHICCKUC OKCIICPUMCHTAJIBHBIC HAIIpaBJICHUA
3HAHUA JJIA | nccnenoBanuii B (bmmce TBEPAOTO
OpHEHTHpOBaHUsA B | T¢I
COBPEMCHHOM [TpuknanHoe 3HaueHHe GU3NKK OK3 33
MH(POPMAIIMOHHOM | —oPAOTO Tea
IIPOCTPAHCTBE YMEThb
Hcnons3zosate  3nanua  ¢usuxu | QK3 V1
TBEpAOro Tena MpU  PELICHUU

poheCCHOHATbHBIX u




00pa3oBaTeNbHBIX 3a/1aY;

OOBSCHATH SBICHUSI OKPYKAIOIIETO
MHUpa Ha OCHOBE 3HAHWUU (PH3HKH
TBEPIOTO TENa;

OK3 ¥2

Haxoauth HeoOX0AUMYIO
WH(POPMAITUIO O COBPEMEHHOM
COCTOSTHUH (PU3UKH TBEPJOTO Teia

OK3 VY3

BJIAJ€TH

bazoBpiMu  MeromamMu  pH3HKH
TBEPIOrO TENa;

OK3 B1

HaBbikamu paboThl ¢ HICTOYHHKAMHA
nHpopMaIuu 1o GU3NKe TBEPIOT0
Tena;

OK3 B2

OnbITOM HMCIOIB30BAHMS 3HAHUN B
obnacty (PM3HNKU TBEPJOTO Tena

OK3 B3

OK 6

CITOCOOHOCTBIO K
CaMOOpTaHM3aIlUU |
caM000pa30BaHUIO

3HATh

OCHOBHBIE  CIIOPHBIE  BOIPOCHI
¢u3nkn  TBEpIOro  Tela W
HaTpaBJICHHS COBPEMEHHBIX
HCCIICIOBAaHUI;

OKe6 31

[Ipobnemusbie CHUTYaIlUH,
BO3HHUKAIOIIUE  TMPH  H3YYCHHH
(U3MKK TBEPIOTO Tena

OKe6 32

ba30BpIii MUHUMYM CBEJICHUI 110
(u3nKe TBEPOro Tena,
HEOOXOJIMMBIH JUISl PEIlCHHST
00pa3oBaTeNbHBIX 3a/1a4

OKe6 33

yMeTh

YMmers n3J1araTb u
apryMEeHTHPOBAaHHO OTCTanBaTh
CBOM TIPE/ICTAaBJICHHS B 00JacTH
(U3HKH TBEPJIOTO Tea;

OKeé Y1

YMeTh CTaBUTH BOIPOCHI U CICANTDH
3a JucKyccuell B obmactu (QU3HKH
TBEPJIOTO Tena

OKeé6 y2

[TpumeHATH 3HAHHUS TIO PU3HKE
TBEPJIOTO Teja MPH PEIIEHIH 3a1aY
B 00j1acT 00pa30BaHuUs, B TOM
YHCIIe CaMOOOPa30BaHUS

OKeé6 Y3

BJIAJ€TH

OnpITOM y4acTus B JUCKYCCHSIX B
obnacty (PM3HUKH TBEPJOTO Tena

OK6 B1

Hasrikamu HCIIOJIB30BaHUA
CUCTCMATU3NPOBAHHBIX

TEOPETHUYECKUX M  IPAKTHYECKUX
3HaHWW B 00JIaCTH TBEPJOrO TENa
JUISL OTIPENICNICHUS M PEIICHUs 3a/1a4
B o0macth o0pa3oBaHUs, B TOM
YHCIIe CaMOOOPa30BaHUS

OK6 B2

[Ipuemamu aprymeHTanuu cBOEH
TOYKH 3peHus B o0nacT Ppunku
TBEPJOTrO Tena

OKeé6 B3

IIBK-3

3HACT

3HATh




KOHILICIITYyaJIbHbIE " KitroueBnie HpO6JIeMHI)Ie BOIIPOCHI HBK3 31
TEOPETHUECKHE (U3MKK TBEPIOTO Tena

OCHOBEI dusKn OCHOBBI TpaJHLMOHHBIX 1M0AX010B | [IBK3 32
) | usuku  TBEepmOro Tema  mpu

BJIaZICCT CHCTCMOH aHalu3e SIBICHUU H IIpoueccoB B

3HAHUU O | mpupole 1 TEXHUKE

Q)yHHaMeHTaJIBHBIX MecTo (U3MKH TBEPIOTO TeNa B IIBK3 33
Q)HSI/II{eCKI/IX 3aKOHAaX | CHCTeME QU3HYECKOrO 3HaHMUS

nu TCOpHUAX, yMeTb

(I)I/ISI/II{eCKOﬁ CTaBuTh ¥ pemiaTh 3a1a4i PU3UKU IIBK3 V1

TBEPAOIo T€jia Ha OCHOBC 3HAHHUA

CYILIHOCTH SIBJICHUU H
3aKOHOB (DPU3UKH

lporeccos B " Ananusuposars Qusuueckyio IIBK3 V2

IPpHUPOAC U TCXHUKE CYIIIHOCTH SIBJICHMH U IPOIIECCOB
MPUPOILI M TEXHUKH Ha OCHOBE
3HaHWH (U3HNKK TBEPJOTO Tena

Beissiars cBsasu paszgena «Pusuka | [IBK3 Y3
TBEPJOro TENa» C APYTHMH
paszzaenaMu pU3NKH

BJIAA€TH

Cucremoii 3HaHuUl 00 TIIBK3 B1

(yHIAMEHTAIBHBIX (PU3NICCKUX
3aKOHAX M TEOPUSIX (HUBHUKH
TBEPIOTO Tena

HaBbikamu aHanm3a ¢usuyeckoi IIBK3 B2
CYIIHOCTH SIBJICHUHN U IIpouccCoB B
HPHUPOJIE U TEXHUKE HA OCHOBE
3aKOHOB (PU3MKHU TBEPIOTO TeNa

OIIBITOM BBISABIIEHUS CBA3EH HBK3 B3
(I)I/I3I/IKI/I TBEPAOrO TeJIa C IPYyruMHU
paszzaenaMu pU3NKH

KOMILJIEKT OHEHOYHBIX CPEJCTB JIJISI MIPOMEXYTOYHOM

ATTECTAIINU (OK3AMEH)
*Copep:kanue OIleHOYHOT0 CPeACTBA HNupexc oueHuBaeMoii
KOMIIETEHIIHH U ee
3J1eMEHTOB

[Ipenmer u meroasl ¢usuku TBepaoro tena. Paszgensr | OK3 31, OK3 32, OK3 V2,
¢bu3uKH TBEpJOTO Tena, ee CBs3b ¢ Apyrumu Haykamu. | OK6 31, OK6 V1, OK6 BI,
CoBpemennoe cocrosinue. OOwsicuute Ha mnpumepe | OK6 B3, TIBK3 31, TIBK3 32,
(dbeppoMarHUTHBIX CBOMCTB BemecTB cBsi3b ¢usuku | [IBK3 33, TIBK3 V2, TIBK3
TBEPOro Tejla ¢ APYTUMU pa3aenaMu GU3UKH Bl

Onuiure OJTHODJICKTPOHHOE npuommkenue. | OK3 32, OK6 V1, [IBK-3 31,
Chopmymupyitite Tteopemy bnoxa u oOwsicaure ee | [IBK3 V2, I[IBK3 Bl
3Ha4YeHHE 7151 GU3UKH TBEPJIOTO Tesa

Ompenenuts YuCIO 3eMeHTapHbIX siueek kpuctamia | OK3 32, OK3 VI, OK3 V2,
oobeMom V=1 M xmopucroro mesms (pemerka | OK3 Bl, OK3 B3, OK6 32;
00BbeMHO-LIEHTpUpOBaHHAsE ~ KyOuueckoil  cuHronum). | OK6 33, OK6 V2; OK6 V3,

[Ipoananusupyiite, kak mogooOueie 3amaun MoryT ObITh | OK6 B2; OK6 B3, OK6 B3,




UCIOJIb30BaHbl B y4eOHO-HCCIIEIOBATENLCKON padoTe
HIKOJbHUKOB. Kakue paHHble U3 JpYrux pasziesios
¢u3MKM OBLIM HMCHOJB30BAaHbl MPU PEIICHUHU JTaHHOU
3a/1a4u ¥ 1ovemy?

[1BK3 33, TIBK3 VY2, [IBK3
¥3, IIBK-3 B2, [IBK3 B3

4. [Tonwp3ysice  knmaccumueckod  teopuedt,  Berumcnure | OK3 32, OK3 V1, OK3 V3,
yaenbHbie TermoemMkocTu ¢ kpuctaimioB NaCl u CaCl. | OK3 B1, OK-3 B2, OK3 B3,
Cmnanupyiite ydeOHOe wuccienoBarenbckoe 3amanue, | OK6 32; OK6 33, OK6 VY3;
omuparonieecs Ha kiaccuueckyro teoputo temoemkoctn | OK6 B2; TIBK-3 32, T1BK-3
TBepaoro tena. Kakue ucrounuku mHpopmanuu Oynyt | V1, TIBK-3 V2, TIBK-3 BIl,
I10JIE3HBI pu IJIAHUPOBAHUHU yuebHoro | [IBK3 B2, [IBK3 B2
MCCIIEAOBATEIHCKOTO 3a1aHus?

5. Kpucrannmaeckoe cocrossuue u ero kimaccuukanms. | OK3 31, OK3 32, OK3 33,
Amopdpuoe u xuakoe cocrosiuue. Chopmynupyite | OK3 V2, OK6 31, OK6 32,
JTMCKYCCUOHHBIE u poOJIeMHbIE Bompocel | OK6 Y1, OK6 V2, OK6 B3,
kpuctamiorpadpun. OO0bsicHuTe, KakoBo mnpaktuueckoe | [IBK-3 31, TIBK3 32, IIBK3
3HAYECHUE KpucTajorpapuu B coBpemennoit | Y3, [IBK3 Bl
ANIEKTPOHHUKE U IPUBEIUTE TPUMEPHI

6. CtpykTypa osHepretuueckux 30H TBepaoro tena. | OK3 31; OK3 32, OK3 33,
[Ipoananuzupyiite crenenb cinoxHoctu TeMbl st | OK3 V1; OK3 V2; OK6 33;
IIKOJFHUKOB M TpeioxuTe amantupoBanHeie Tembl | OK6 V1, OK6 Y3; OK6 B2,
y4eOHBIX HCCIIEOBAHUN. [Ipounmmoctpupyiire | OK6 B3, TIBK-3 31; [IBK3
MIPUKIIATHOE 3HAYEHUE TeMbI B coBpeMeHHoe cocrosaue | 32, [IBK-3 V2, TIBK3 Bl
HCCIIEIOBAaHUI

7. Kpucrannmaeckass pemerka. OnemeHTapHas sueiika, | OK3 32, OK3 V1; OK3 V2,
O6asuc. Ilpemmoxkure  BapmanTel TeM  y4deOHBIX | OK3 V3; OK3 B2, OK6 32;
HCCIICIOBAHMM, CBA3aHHLIX ¢ co3ganmeM wmojeier | OK6 33, OK6 VY3, OK6 B2;
Kpuctaymmmueckux pemerok. Omnumure wucrounuku | [IBK-3 31; TIBK3 32
nH(pOpMaIUK, KOTOPHIE MOTYT OBITh UCIOJIB30BaHbI MPH
9TOM

8. Bugpt monspuzanmm B gwmdnektpukax. Moxno sm | OK3 31; OK3 32; OK3 33,
OOBSICHUTH paznuHble BUABI mossipusaruu ucxons u3 | OK3 V2; OK3 V3; OK3 B2,
Kiaccuuecknx npenacrasiennii? O0wsicaute cBoro Touky | OK6 V1, OK6 Bl, OK6 B3,
3penus. [lpuBeaure npumeps 3HauuMoctu Tembl Juig | [IBK3 32, [IBK3 33, I1BK3
COBPEMEHHOM HAYKHU. Onumure ncrounuku | Y2, [IBK3 B3
nH(pOpMaIIUK, KOTOPHIE MOTYT OBITh UCIOJIB30BaHbI TPH
3TOM

0. Ompenenuty YUCIO 3eMeHTapHbIX stueek kpuctamia | OK3 32, OK3 VI1; OK3 VY2;
00BEMOM V=1 M’ KoOaIIbTa, nmerommero | OK3 B1; OK3 B3, OK6 32;
reKCaroHaJIbHYI CTPYKTYpy ¢ IutoTHoWM ymakoBkoit. | OK6 B2; TIBK3 32, TIBK-3
Cdhopmynupyiite IIPUMEPHBII IJ1aH yuebnsix | ¥2; [IBK3 B2
HCCIIEIOBAaHUN Ha OCHOBE JTAHHOM 3aJ1avH.

10. | Onpenenuts wusmenenue U Buyrpenneit sneprum | OK3 32, OK3 V1; OK3 V2;
Kpuctamuia Hukens npu HarpeBanmu ero ot t=0°C go | OK3 B1; OK3 B3, OK6 32;
to=300°C. Macca m «kpucraiuta paBHa 20 1. | OK6 V2, OK6 B2; [IBK-3 31;
Temnoémkocts  C  Boluncnuth.  Chopmynupyiite | [IBK3 32, [1BK-3 V1, TIBK3
poOJIEMHBIE BOMIPOCHI HA OCHOBE 3a/1a4H. B1, IIBK3 B2

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

HaIlpaBJICHUs, IUIOCKOCTH M 30HBL [Ipoananusupyiite
BO3MOXHBIE MEXIPEIMETHbIE CBSI3M TeMbl. ['nie B
COBPEMEHHOM HAayKEe MOET OBITh MCIIOJIb30BAHBI 3HAHUS
0 KpHUCTAIHYeCKOW pemieTke? ONUIIUTE WCTOYHHKHU
nH(pOpMalUK, KOTOPbIe MOTYT ObITh MCHOJIb30BaHbl NPU

OK3 B2, OK6 V3, OK6 32;
OK6 V1, OK6 V2; OK6 B3,
[1BK3 31, IIBK3 32, IIBK3
33, IIBK3 V3, IIBK3 BI,
IIBK3 B3




stoM. [Ins kakux pas3genoB (U3MKKH MOXKET ObITh
I0JIE3€H pa3fel

12. | TunuuHele  CBOWCTBA  METAJIOB. [Mpaktuueckas | OK3 31, OK3 32, OK3 33,
3HaUMMOCTh MeTaiioB. CoBpemenHsie npeactasiaeHus o | OK3 V2, OK3 V3, OK3 B2,
MeTtaiax. OnuumuTe UICTOYHUKK UH(popmarmu, kotopeie | [IBK-3 32
MOTYT OBITh HCITOJIb30BAHBI IIPU ITOM

13. | Haittu mwotHocTs p Kpucramia Heona (mpu 20 K), ecu | OK3 32, OK3 V1; OK3 V2;
U3BECTHO, 4TO  pemeTka  rpanenenrpuposannas | OK3 Bl; OK3 B3, OK6 V3,
KyOudeckoit cuaronnu. [locrosaHas a penrerku npu toii | [IBK3 32, TIBK-3 V1; IIBK-3
ke Temneparype paBHa 0,452 wm. Ilpemnoxure | ¥Y2; IIBK-3 Bl, IIBK3 B2
MIPUMEPHBIN TUIaH UCCIEAOBAHUS JaHHOU 3aa4uH.

14. | Onpenenuts suepruto U m Teruoemkocth C cucremsl, | OK3 32, OK3 V1, OK3 V2,
cocrosimeii m3 N=10%° kmaccuuecknx Tpéxmepnnix | OK3 Bl, OK3 B3, OK6 B3,
HE3aBUCUMBIX TapMOHHYECKUX ocimuuistopos. | [IBK3 32, TIBK3 BI1, IIBK3
Temneparypa T=300K. CpaBuute kiaccuueckuii u | B2
KBaHTOBBIHN TOJIX0/IbI K PEIICHUIO JAHHOU 3aJ1a4Hu.

15. | Kpucraimmmueckas pemerka. Cunronmu xkpuctammioB. | OK3 31; OK3 32; OK3 33,
Pemerku Bbpago. Sueiika Burnepa-3eititiia. | OK3 V1; OK3 V2; OK3 V3,
[Ipoananusupyiite Bo3MoxHubsie MexmnpeameTHoie cBsizu | OK3 Bl; OK3 B2, OK6 32;
Tembl. ['me B coBpemeHHOU Hayke Moxer ObiTh | OK6 V1, OK6 V2; IIBK3 32,
WCIIONb30BaHbl 3HaHMs O Kpuctammmdeckon pemetke? | [IBK3 33, TIBK3 V2, TIBK3
Onumure UCTOYHUKU HHGOpMauuu, KoTopsle Moryt | B3
OBITh UCTIOJIL30BAHBI IPH 3TOM

16. | B3aumonpeiictBue smekrpoMarautHoro wm3nydenus c¢ | OK3 31; OK3 32; OK3 33,
TBepAbIM TenoM. [lpemnoxkure mpumepneii mian | OK3 V1; OK3 V2; OK3 V3,
HCcCce0BaHus MpakTUYeCKux npuioxkeHuit TeMobl. ['ne B | OK3 B2, OK6 32; OK6 33,
COBPEMEHHON HayKe M TEXHHKE MOXXHO ucroin3oBath | OK6 V2; OK6 V3, OK6 B2;
npeacraBieHuss 1o Teme. Ommmure wucrounuku | [IBK3 32, [IBK-3 V2; T1BK3
nH(popmMaLuy, KOTOpble MOTYT ObITh Mcnoib30Banbl pu | Y3, [IBK-3 Bl, TIBK3 BI,
9TOM I1BK3 B2, T1BK3 B3

17. | Haiitu yacroty v kosiebanuii atoMoB cepebpa o teopun | OK3 32; OK3 V2, OK3 BI;
TEIUIOEMKOCTH DiHINTelHa, ecnu xapakrepuctuueckas | OK3 B3, OK6 Bl, 1IBK-3 32,
temneparypa Op cepebpa paBHa 165K. O6wscuure, | [IBK3 V1, [IBK3 B2
KaKue €IIe€ BO3MOXHBI TMOAXOABl K PEHICHUI0 3TOU
3a/1aumn.

18. | Cummerpuss  kpuctamwioB.  Todeunele  omeparuu | OK3 32; OK3 V3, OK3 B2,
cummetpuu. IlpocrpanctBennsie rpynnsl cummerpuu. | OK6 32; OK6 V2; OK6 B2;
OObsicauTe Teomerpuueckne ocHoBbl Tembl. Omumute | OK6 B3, TIBK3 32, ITIBK3 V2,
UCTOYHUKM HHOpManuM, KoTtopble MoryT ObiTh | [IBK3 V3
WCIIOJIb30BAHbI TIPH 3TOM

19. | Oddextsr  xo3edcona. Ilpemnoxure Bapuantel | OK3 31; OK3 32; OK3 33,
y4aeOHbIX rcciienoBanuii mo reme. Kakossl coBpemennbie | OK3 V1; OK3 V2; OK3 V3,
npeacraBieHuss 06 sddexrax Jxozehcona u wux | OK3 B2, OK6 V3, I[IBK3 31,
npakTuueckoM npuMeHeHuu. Omnumure wucrounuku | [IBK3 32, TIBK3 V2
nH(OPMAIHH, KOTOPBIE MOTYT OBITh MCIIOJB30BaHBI IIPU
TOM

20. | Obparnas pemetka. [lpunnun mmotHOM ymakoBku. | OK3 32; OK3 VI1; OK3 V2;
Chopmynupyiite OCHOBHBIE nanpasnenus | OK6 V1, OK6 Y2, OK6 B2,
HUCCIIEN0BATEILCKON AESITSIILHOCTH 10 TaHHOU TEME. I1BK3 32, IIBK-3 Y2

21. | Cesa3p Mexay noJisipuzyeMocTbio U auanekrpudeckoit | OK3 31; OK3 32; OK3 33,

[IPOHULIAEMOCTBIO.  DJIEKTPOCTPHUKIUS,
upo3¢hdexT. [Ipeyioxure IJ1aH

€303 PexT,
y4eOHBIX

OK3 V1; OK3 V2; OK6 32;
OK6 33, OK6 ¥2; OK6 V3,




WCCIEAOBAaHUNW TIO0  MPAKTHYECKOMY  TPUMEHEHUIO
nepevncieHHbIx 3¢ dexToB. KakoBel COBpeMEHHBIC
Hay4HbIC TPEJCTABICHUS O  TMOJAPU3YEMOCTH U

CBSI3aHHBIX C HeM A dexTax.

OK6 B2; TIBK3 32, I[IBK3
¥2; [1IBK-3 Bl

22. | Haiitn mocTosiHHYIO a pemeTku u pacctosiHue d mexay | OK3 32, OK3 VY2, OK3 BI,
ommwkaimumu  cocennumu  atomamu  kpuctauia | OK3 B3, OK6 B1, [1BK3 32
ATIOMHUHUS (peureTka rpaHeleHTPUPOBAHHAS
KyOumdeckod cuHTOHMH. [IpowsumrocTpupyiiTe perieHue
reoMerpruecku. OObSICHUTE CBOE pEIlIeHHE

23. | HHomumopduszm. Kuakume kpuctamisl. [Ipemtoxure | OK3 31; OK3 32; OK3 VI;
TeMbl  y4eOHBIX  ucciaenoBanuid, cBszanHble ¢ | OK3 V2; OK6 33, OK6 V2,
MIPaKTUYECKUM HIpUMEHEHHEeM Xuikux kpucramwioB u | OK6 Y3, OK6 B2, OK3 33,
nonuMopdusma. Onuiute npodiaemusie Bonpockl Tembl | [IBK3 32, TIBK3 V3, TIBK3

B2

24. | OcHOBHEIE XapaKTEPUCTHKU muanextpukoB. | OK3 31; OK3 32; OK3 VI;
Chopmynupyiite nepevyeHb uccnenoBatenbckux | OK6 32; OK6 33, OK6 V2;
3a/IaHUi, TIO3BOJISIONINNA PacKphITh naHHyro TeMy u ee | OK6 V3, OK6 B2; I[IBK-3 31;
BayKHOCTH s npakTuku. Kakoe mecto B coBpemennoit | OK3 33, [IBK3 32, [IBK3 V3
¢bu3uKe TBEpJOro Teja 3aHUMAaeT JaHHas Tema?

25. | Metonel ompeneneHuss CcTpykTypbl TBepAbix Ten. | OK3 31; OK3 32; OK3 33,
[Ipemyioxure npocteie mpaktudeckue 3ananus no teme. | OK3 V1; OK3 V2; OK3 V3,
Kaxue u3 nepeunciiennsix MeTo0B nmeroT B Hactosimee | OK3 B2, OK6 33, OK6 VY2,
BpeMsi HaubOoJbliee 3HaueHue s npaktukd. Onumute | [IBK3 31, TIBK3 32
UCTOYHUKA HMHQOpPMAIMH, KOTOpbIE MOTYT OBIThH
MCII0JIb30BAHbI IPU ITOM

26. | Oueprus ®epmu. Kpurepuii Beipoxaenus anexkrtponsnoro | OK3 31; OK3 32; OK3 33,
raza. [losicaure, mouemy mpexnctaBieHuss o6 sueprum | OK3 V3, OK6 V1, I1BK3 32,
@®epmu BaxHBbl U1 coBpeMeHHOM snexktpoHuku. Kakas | [IBK3 Bl, I[IBK3 B2, IIBK3
uH(pOopMalKs MOKET NOATBEPANUTD ITY 3HAYMMOCTh? B3

27. | OnpenenuTh OTHOCUTEIBHYIO MOrpemHocts, kotopas | OK3 31; OK3 32; OK3 V2;
Oynet nmomyieHa, eciiu pu Berauciennu termoemkoctu | OK3 B1, OK3 B3, I1BK-3 31;
C BmecTo 3HaueHus, naBaemoro teopueid OinHmterina | BK 32, IIBK3 32, TIBK3 V1
(mpu T=0Og), BOCTHOJIB30BATHCS 3HAYECHHUEM, JAaBAEMBIM
3akoHOM /Jlromonra u Iltu.

28. | Xumuueckass cBsS3b M BajeHTHOCTh, HBoyonusa | OK3 31; OK3 32; OK3 VY2;
npencraBienuit. OHeprust cBszu. Chopmymupyiite u | OK3 Bl; OK6 V1, OK6 B3,
o0ocHyiiTe MexIpeMeTHbIe cBsi3u pasaena. [Ipuseaure | [IBK3 32, [IBK3 33, I1BK3
MPUMEPHI MPUMEHEHUS TEMBI Y2, I[1BK3 V3, [IBK3 B3

29. | Cerneroanexktpuku. OInektpeTsl. IIpemmoxkure tan | OK3 31; OK3 32; OK3 VI;
y4eOHBIX HCCIICIOBAaHMI o JTAHHOM teme. | OK3 V2; OK3 V3, OK6 32;
Chopmynupyiite COBPEMEHHBIE npaktuueckue | OK6 33, OK6 V2; OK6 B2;
npwioxxkenust — Tembl.  [lepeunciaure  Bo3ModkHble | [IBK-3 V2; OK3 33, [IBK3 32
VCTOYHHUKH WH(GOPMAIIUHU IO TEME

30. | Tumsr MmexxaTOMHBIX CBsi3el B TBepabix Tenax. Monnas u | OK3 32; OK3 33, OK3 V2;
KoBajieHTHast cBs3b. Cdopmynupyiite u obochyiire | OK3 Bl; OK6 V1, OK6 B3,
MEXKIIPEAMETHBIE CBSI3H pa3zeia I[IBK3 32, TIBK3 33, IIBK3

VY3, [1BK3 B3
31. |Ilpumecu u mnpumecHble ypoBHHU. 3oHHas ctpykrypa | OK3 31; OK3 32; OK3 33,

HEYIOPSAI0YEHHBIX TBEPABIX TelL. OObsicauTe
MIPaKTUYECKOE 3HAUEHHUE TEMbl U MPUBEIUTE MPUMEPHI
BJIMSIHUS IIPUMECEN Ha CBOMCTBA TBEPABIX TEIL.

OK3 V¥2; OK6 32; OK6 VI,
OK6 B1, OK6 B3, IIBK-3 31,
[1BK3 32, IIBK3 BI1, IIBK3
B2




32.

7 Onpenenuthb
WHJICKCBI
Y3JI0B,
OTMEUYCHHBIX
Ha puc.
OykBamMu A,
B, C D.

I T

OK3 32; OK3 V2, OK3 BI;
OK3 B3, IIBK-3 32, [IBK3
Vi

33.

Tumbel  MeXaTOMHBIX CBA3€d B TBEPABIX TENaX.
Merammueckasi, BaH-IEp-BaalbCOBA M  BOJOPOJHAA
cBs3b. IIpemnoxure TemMbl yd4eOHBIX HCCIEAOBAaHUN MO
TeMe U OOOCHyWTe ux 3HauuMocTbh. Ilepeuncinure
MCTOYHUKU MH(OPMALIUU TIO TEME

OK3 32; OK3 V1; OK3 V2;
OK3 V3; OK3 B2, OK6 33,
OK6 V2, OK6 V3, OK6 Bl,
OK6 B2, OK6 B3, I1BK3 32,
I1BK-3 V2

34.

Ontryeckune XapaKTEPUCTHUKU METAJUIOB, JHAJICKTPUKOB
U TOJypoBOAHUKOB. COBpEeMEHHBIE  ONTHYECKHUE
npubopsl Ha 0a3ze MOJIYIPOBOJHUKOB, METAIOB U
muiekTpukoB.  ChopmynupyiTe TIaH — ydeOHBIX
uccrienoBanuii  mo teme. IlpemmoxkuTe  BapuaHTHI
MPUMEHEHHSI Ha MIPAKTHKE MAaTEPUATIOB TEMBI.

OK3 31; OK3 32; OK3 33,
OK3 V¥1; OK3 ¥2; OK6 32;
OK®6 33, OK6 ¥V2; OK6 V3,
OK6 B2; I[1BK3 31, IIBK3 32,
[1BK-3 V2; [IBK-3 Bl

35.

Knaccudukanus nedexroB. ['eomerpuyeckne OCHOBBI
pasznena. Kakyto posib urparor nedekTbl B 0OBICHECHHH
ceorictB  Ten.  IlogbepuTe  HECKOIBKO  craTei
MTOCBSIIIICHHBIX MPUHIINITY TUIOTHON yITaKOBKHU

OK3 32; OK3 ¥2; OK3 V3,
OK3 B2, [IBK3 32, [IBK3 V2

36.

Knaccuueckast Teopusi cBOOOJIHBIX 3JIEKTPOHOB Jlpyne-
Jloperma. CdopmynupyiiTe OCHOBHBIE MPOOJIEMHBIE
Mecta paszzaena. [lonbepure ccpuiku Ha Teoputo pyne-
Jlopenuia u oneHUTE NOCTOBEPHOCTH HMH(OPMALUU IO
CCBLIIKaM

OK3 32; OK3 V3, OK3 B1;
OK®6 31, OK6 32; OK6 V2,
[1BK3 31, I[1BK3 32

37.

Toueunsie nedexrel. Kakum o00pazomM OHM MOTYT
MOBJIMATH Ha CBoiicTBa TBepAbix Ten? IlpuBenure
npuMepsl  mojo6HOro  BiusiHug.  CdhopmymupyiTe
IIPaKTUYECKOE 3aJJaHUE 110 TEME.

OK3 31; OK3 32; OK3 V1,
OK3 ¥2; OK6 33, OK6 V2,
[1BK3 32, [IBK3 V2

38.

JIBIDKEHUE  9AJIEKTpOHA B MEPHOJAWYECKOM  II0JIe
KpUCTasla ~ MOJ  JCHCTBHEM  BHEUIHETO  IOJISL.
OddextuBHas Mmacca aiekrpoHa. IIpuBenurte nmpuMepsl
SIBJICHHUH, KOTOPhIE MOYKHO OOBSICHUTH B MIPEICTABICHUN
3¢ (HEKTUBHOM MACCHI.

OK3 31; OK3 32; OK3 V2;
[1BK-3 31; I1BK-3 32, TIBK3
VY3, IIBK3 B2

39.

Hucnokamuu. BrusHue auciokanyii Ha CBOMCTBa
tBepabix  Ten.  Cdhopmynupyhte T1miaH — ydeOHBIX
uccnenoBaHui no teme. [IpuBennre nmpuMepsl SBICHHI,
KOTOPBIE MOKHO OOBSICHUTH UCXOJI M3 TPEICTABICHUM
TEMBI.

OK3 31; OK3 32; OK3 V1;
OK3 ¥2; OK6 32; OK6 33,
OK6 V2; OK6 Y3, OK6 B2;
[1BK3 32, [1BK-3 V2; [IBK3
B2IIBK3 V3, [IBK-3 Bl

40.

[Tpubnmkenne moyTu cBOOOJHBIX 3IEKTPOHOB. Mojenb
Kponura-Ilennu. CpaBaute monenu pyne-Jlopenua u
Kponwura-llennn

OK3 31; OK3 32; OK3 B1
OK6 32; TIBK3 32, TIBK3 Bl

41.

Jedextsl ynakoBkyd. MeTo1p1 HAOMIOACHUS AUCIOKAIIHIA.
[Ipennoxure mpocroe MCCIEA0BATENbCKOE 3aJaHHE 10
teme. [lepeuncnnte HCTOUHUKH HHPOPMAITHH TI0 TEME

OK3 31; OK3 32; OK3 V1;
OK3 V3, OK3 B2, OK6 33,
OK6 V2, OK6 V3, OK6 B2,
I1BK3 32




42.

@eppomarneTusMm.  Monekymsipaoe  none  Belica.
[Ipennoxure IJIaH y4eOHBIX HCCIIEI0BAHMI
¢deppomarnerukoB. IlpuBenure mpumeps! npudbOpoB, B
KOTOPBIX UCHOJIB3YIOTCS CBOMCTBA (PEppOMarHeTHKOB.

OK3 31; OK3 32; OK3 V1,
OK3 V2; OK3 B1, OK6 32;
OK®6 33, OK6 ¥V2; OK6 V3,
OK6 B2; I[1BK3 32, [IBK-3
¥2; [1BK-3 B1, I[1BK3 B2

43.

Mexanusmbl Jupdy3ur B TBEpPAbIX TelaX. 3aKOHbI
®uxa. ['1e MoryT ObITh MCIIOIB30BaHbBI IIPEICTABICHUS O
muhdy3un? IlpuBenuTe npuMepsl SBICHUM, KOTOPHIC
MO>KHO OOBSICHUTH Ha OCHOBE AP Py3un

OK3 31; OK3 32; OK3 33,
OK3 V2; IIBK-3 32; [IBK-3
33, [1BK3 V3, [IBK3 B1,
IIBK3 B2

44.

KoHueHTpauus 3J1€KTpOHOB U JBIPOK B pa3pelIeHHbIX
30Hax i ciydas BbeipoxaeHus. Cdopmynupyiite
MIPUKJIA/IHBIE IPUIIOKEHHS TEMbI

OK3 31; OK3 32; OK3 33,
OK3 V2; TIBK-3 32; [IBK3
B2

45.

Konebanuss oaHOMEpHON  MOHOATOMHOM  IIETIOYKH

aToMoB. 30HBI bprinttosHa

OK3 31; OK3 32; [1BK-3 31;
I1BK-3 32

46.

[ToaBWKHOCTH CBOOOJHBIX HOCUTENEH 3apsia IpH
pa3IMYHbIX MeXaHu3Max paccesHus. [IpoBoauMOCTH B
MOJIYIpOBOAHMKAX. KakoBa poJib MOIYIPOBOJHHMKOB B
COBpEeMEHHOUN d3neKTpoHuke? OOBSCHUTE TPUHIIUI
JEUCTBHSI OJYIPOBOJHUKOBOTO JUO/IA.

OK3 31; OK3 32; OK3 V¥2;
OK6 Y1, OK6 B3, [1BK-3 31,
OK3 33, TIBK3 32, [IBK3 Bl

47.

Onpenenuth KOHLIEHTPALMIO N CBOOOIHBIX JIEKTPOHOB B
Metaiuie mipu temmeparype T=0K. Duepruto ®depmu ¢
IIPUHATH paBHOM 13B

OK3 31; OK3 32; OK3 V1,
OK3 BI1; OK3 B3, IIBK-3 32,
[IBK3 V1

48.

KonebarenbHblll CIEKTp JBYXaTOMHOM OJIHOMEPHO
LENoYKH. AKycTHYecKas U  ONTUYEeCKass  BETBU
kosebanuii.  [logbeputre  HECKOIBKO  HCTOYHUKOB
uH(popMalKuy, B KOTOPBIX peub UAET 00 ONTHUECKUX U
aKyCTHUYECKUX (POHOHAX.

OK3 31; OK3 32; OK3 V3,
OK3 B2, [IBK-3 31; TIBK-3
32; TIBK3 V2, TIBK3 B2

49.

OHeprus oOMeHHOro B3aumojeWcTBusa. JlomeHHas
CTpyKTypa (QeppomaruerukoB. Ilpemnoxure mian
y4eOHBIX ucclieqoBaHuil (eppomarHeTukoB. OObscHUTE
BAKHOCTb TEMbl JJISi COBPEMEHHOW (HU3UKU TBEPIOTO
tena. Kakme gBIIeHUS MOXHO OOBSICHHUTL, HMes
[Ipe/ICTaBJICHHE 0 JIOMEHHOM CTPYKTYpe
(dbeppomMarHeTuKkoB?

OK3 31; OK3 32; OK3 V1,
OK3 V2; OK3 B1, OK6 32;
OK®6 33, OK6 V1, OK6 V2;
OK6 Y3, OK6 B1, OK6 B2;
OK6 B3, I[IBK3 32, [IBK-3
¥2; [1IBK-3 B1, IIBK3 B3

50.

Onpenenuth  OTHOIIEHHWE  KOHLEHTpaluil  ni/mo
CBOOOJHBIX MEKTPOHOB Npu T=0 B 1UTHUHU U LI€3UH, €CIIU
U3BECTHO, 4YTO ypoBHM DepMu B I3THUX MeTaax
COOTBETCTBEHHO paBHHI €7,1=4,723B, £7,=1,532B

OK3 31; OK3 32; OK3 B1;
OK3 B3, [IBK-3 31; [IBK-3
32, [1BK3 V1, [IBK3 B2

51.

Konebanus aTOMOB TPEXMEPHOU pEeLIEeTKH.
CoBpeMeHHBIC  TMPEACTABICHUS O  TEIUIOEMKOCTH
TBepAbIX Ten. llepeunciure W IpoaHaIU3UPYWTE
OCHOBHBI€ HCTOYHHKHA HMH(POPMAIMH O TEIJIOBBIX
CBOMCTBAX TBEPJIbIX TEII.

OK3 31; OK3 32; OK3 V2;
OK3 V3, OK3 B2, OK6 V1,
OK6 B3, [IBK-3 31, II1BK3
32, I[1BK3 B1, IIBK3 B2

52.

[I10OTHOCTh KBAHTOBBIX COCTOSIHUHM B Pa3pelICHHBIX
3oHax. Ciyuait 2D, 1D, 0D snekTpoHHOTO Ta3a

OK3 31; OK3 32; [1BK-3 31;
I1BK-3 32

53.

®ononbl. JlokanbHbie (OHOHHBICE MOJBI. 3HAYEHUE

(OHOHOB 11151 (PU3HKHU TBEPJOTO Tela

OK3 31; OK3 32; [1BK-3 31;
I1BK-3 32, IIBK3 B1

54.

OyHKIMM paclpeieseHUs] 3J€KTPOHOB IO JHEPIHSIM.
[Ipemyioxkure  TeMbl  OOCYXAEHUS IO  paszielny.
[Ipennoxxure UCTOYHUKU HMHGOPMALIUU, KOTOpas Oyaer
110JI€3HA MPU NOATOTOBKE K 00CYKIEHHUIO 10 TEMaM.

OK3 31; OK3 32; OK3 V1,
OK3 V3, OK3 B2, OK6 31,
OK6 V2, OK6 V3, IIBK3 32,
[1BK-3 V2

55.

CKOJIBKO CBOOOJIHBIX 3JIEKTPOHOB MPHUXOAUTCA HA aTOM

OK3 31; OK3 32; OK3 B1;




Kamusi, eciu oHeprusa Depmu kamus Er=2,14 »B?
I110THOCTD Kanus p=862 Kr/m>

OK3 B3, [IBK-3 32, I1BK3
B2

56. | Temmoemkocth TBepabix Ten. 3akoH [romonra — Iltu. | OK3 31; OK3 32; OK3 V2;
Breinenute u chopmynupyiite ximroueBbie mpoodnemusie | OK6 31, OK6 V1, OK6 B1,
cutyaunu pazzaena. [IpuBemure mpumeps oObsicaenus | [IBK-3 31, [IBK3 32, [1BK-3
CBOWCTB WJIU SBJICHUH Ha OcHOBe 3akoHa Jlromonra-Iltn | V1; IIBK-3 V2, I[IBK3 B2,

I1BK3 B3

57. | Konuentpamusi 3meKTpoHOB W IbIpok B coOctBeHHOM | OK3 31; OK3 32; OK3 33,
noxynpoBoaauke. O0bsicHuTe npaktudeckoe 3HaueHue | OK3 V2; OK3 V3, OK3 B2,
TeMbl Uil coBpeMeHHOM anexkTpoHuku. Ilpusenure | OK6 B3, [IBK-3 31; [IBK-3
mpuMepsl  TakoW  mpaktmueckod  3Haummoctu  u | 32, [IBK3 BI, TIBK3 B2
MTOATBEPANTE MPUMEPHI HCTOITHUKAMHU.

58. | Dueprus TeroBbIx Konebanuii pemerku. [Ipubmmkenue | OK3 31; OK3 32; [1BK-3 31;
Onnmreiina.  Hadimure ceceuikm Ha — mcrouynuku | OK3 V3, OK3 B2, IIBK-3 31,
uHpopmauuy 1o TemMe M npoaHanusupyite wux | [IBK-3 32
JIOCTOBEPHOCTD

59. | Konnenrtpamusi a31ekTpoHoB W aeipok B mpumecHoMm | OK3 31; OK3 32; OK3 33,
noxynpoBoaauke. O0bsicHuTe npaktuueckoe 3Hauenue | OK6 B3, [1BK-3 31; I[1BK-3
TEMBI JUIsl COBPEMEHHOW 3IIEKTPOHUKHU 32

60. | Dueprus TeroBbIX Konebannii pemerku. [Ipubdmmxenue | OK3 31; OK3 32; OK3 V2;
Hebas. CpaBuute npubmmkenust DunmTerHa u Jlebas, | OK6 V1, OK6 B1, OK6 B3,
MOsICHUTE HeoO0xomuMocTh u  obocHoBanHOCTh ABYX | [IBK-3 31, TIBK3 32, [IBK-3
IIOAXOJOB, a TakXe TIPYIIbl SBJICHHUW, KOTOpbIE | Y2
MTO3BOJITIOT OOBSCHUTD TH JBa MOAX01a

61. | T'enmepamus m pexomOuHanmu B mosaynpoBomnukax u | OK3 31; OK3 32; OK3 V2;
muaiekTpukax. Ommmure npumenenue npencrasiennit | OK3 V3, OK3 B2, I1BK-3 V2,
o reHepanuu u pexomOmHanuu. Haiinmure ccesku Ha | OK3 33, [IBK3 BI, IIBK3 B2
WCTOYHUKHA MH(POPMALMK 10 TEME W MpOaHATU3UPYUTE
WX JIOCTOBEPHOCTh

62. | DnekTpoHHas TEIIOEMKOCTh W ee 3aBucumocTh oOT | OK3 31; OK3 32; OK3 B1,
temmneparypbl. Bxman snextponnoit teruoemkoctu B | [IBK-3 31; T1BK-3 32
OOIIYIO TETIIOEMKOCTh TBEPABIX TEIL.

63. | Ddbdexr Meiicuepa. CaepxmpoBomuuku mneporo u | OK3 31; OK3 32; OK3 V3,
BToporo pona. Mzorommueckuit spdexr. [Ipemnoxure | OK3 B1, OK3 B2, OK3 B3,
TeMbl  yueOHBIX  HWcciaenoBaHuid 1o pazzaeny. | OK6 32; OK6 33, OK6 V2;
BricokoTemnepaTtypHas ceepxnpoBoauMocts. | OK6 V3, OK6 B2; [1BK-3 31;
Ucnons3yss  nmoctynmueie ucrtounuku wuHbpopmanuw, | [IBK3 32, TIBK-3 V1, IIBK3
[IEPEUYUCIIUTE caMbl€ BBICOKOTEMIIEpaTypHbIe | B2
CBEPXIPOBOJHUKH W  YKQXKUTE HX KPUTHYECCKUE
TeMIIePaTypPhI

64. | Onpenenuts 4YMCIO 3JeMEHTAapHBIX sueek kpuctamia | OK3 32; OK3 B1, OK6 32;
00BEeMOM V=1 M’ CTPOHILMS, nmeromiero | OK6 V2; OK6 B2; OK3 B3,
00BEMHOILICHTPUPOBAHHYIO  KyOmueckyro cTpykrypy. | OK6 V3, OK6 B2, TIBK-3 32;
Cdopmynmupyitte mpumepHbiii 1uian uccienoBanuii Ha | [IBK-3 V1; IIBK3 B2
OCHOBEe JaHHOM 3amauu. Kakoe o0opynoBaHue
HEOOXOMMO JIJIsI TAKUX MCCIICTOBAHMUN?

65. | OnpenenuTh KOHIIEHTPAIMIO N CBOOOTHBIX AMekTpoHoB B | OK3 31; OK3 32; OK3 V1,
metawte mpu temreparype T=0K. Duepruto ®epmu ¢ | OK3 V2; OK3 Bl, OK3 B3,
MPUHATH paBHOH 3,5 3B. [1BK-3 32, I[1BK3 V1; [IBK3

B2
66. | Bopa3uTh CpemHIO KBaJpaTHYHYIO CKOPOCTH OK3 31; OK3 32; OK3 B1;

NOR

anekTpoHOB B MeTaiuie npu T=0K yepe3 makcHMalIbHYIO

OK3 B3, OK3 V1, [1BK-3 32,




CcKOpPOCTh Umax 37MEKTpOHOB. DYHKIUIO pacrpeaecHus
AJICKTPOHOB 10 CKOPOCTSIM CUUTATh U3BECTHOM

[1BK3 V1; IIBK3 B2

67.

Onpenenuth  OTHOIIEHHWE  KOHLEHTpaluil  ni/mo
CBOOOJHBIX AJIEKTpOHOB Ipu T=0 B HAaTpuUM U Kajiauw,
€CJIM M3BECTHO, 4YTO ypoBHM Pepmu B 3THUX MeTauiax
COOTBETCTBEHHO paBHHI £7,1= 3,13B, €/,=1,9 3B

OK3 31; OK3 32; OK3 V1;
OK3 BI, OK3 B3, OK6 32;
OK6 V2; I1BK3 32, I[IBK-3
V1; [IBK-3 ¥2; [IBK3 B2

68.

Bo ckonpko pa3 uucio CBOOOAHBIX 3JIEKTPOHOB,
MPUXOAIIMXCS HAa OAWMH aroM Metaima npu T=0,
0oJbIlIe B aTIOMUHUI, 4YeM B MEH, €clii ypoBHU Depmu
COOTBETCTBEHHO paBHbI £7,1=11,73B, &£7,=7,02B?

OK3 31; OK3 32; OK3 V1;
OK3 BI, OK3 B3, IIBK-3 32;
[IBK3 V1, [IBK-3 V2

69.

Ouenuts suepruro Gepmu Er nns meau, cuurasi, 4To Ha
KOKIBIH  aTOM  MeAM TNPUXOAUTCS IO  OJHOMY
CBOOOJHOMY JIEKTPOHY

OK3 31; OK3 32; OK3 V1,
OK3 BI1, OK3 B3, OK6 32;
OK6 V2; I1BK3 32, [IBK-3
V¥1; [1IBK-3 V2

70.

Cucrema mijaockocTed B MNPUMHUTUBHON KyOMYecKOH
peuieTke 3agaHa uHIekcamu Musuiepa (221). Haiitu
HaVMEHBIINE OTPE3KH, OTCEKAeMbl€ IUIOCKOCTBIO Ha
OCSIX KOOpJIMHAT, M U300pa3uTh OTy IJIOCKOCTb
rpaduyecku.

OK3 31; OK3 32; OK3 V1;
OK3 BI, OK3 B3, I1BK-3 32,
[IBK3 V1

71.

CoOCTBEHHBIN MOJIYIIPOBOJHUK (F€pPMaHUN) UMEET Mpu
HEKOTOPOH TeMmIepaType yIeIbHOE CONPOTHBIICHHE
p=0,480M M. OnpenenuTs KOHIEHTPAIIMIO N HOCUTEJICH
3apsija, €ciu MOJBHKHOCTHU by U by SIEKTPOHOB U ABIPOK
cooTBeTcTBeHHO paBHbI 0,36 1 0,16 M*/(B-c)

OK3 31; OK3 32; OK3 B1;

OK3 B3, [IBK-3 31; [IBK-3
32; [1BK-3 V1; [IBK-3 V2;

[IBK3 B2

72.

[Tonp3ysice  KIacCM4EeCKOM  TEOpUEH,  BBIYMCIIHTE
yaenbHbIe TerioeMKocTH ¢ kpuctamioB CHs m SiO..
Cmnanupyiite  npodecCHOHaIbHYK0  CUTYyallMlo, B
KOTOPOH MOXeT OBITh HCIOJB30BaHa OJO0HAS 3a1a49a

OK3 32; OK3 33, OK3 V1;

OK3 B1, OK3 B3, OK6 V2,
OK6 Y3, IIBK-3 32; TIBK-3
¥1; [1IBK3 B2

73.

Onpenenuth OTHOCUTENBHYIO AaTOMHYIO Maccy Ar
KpHUCTaJljla, €CJIM U3BECTHO, YTO paccrosiHue d Mexay
OmmKalmuMu coceHUMU atomMamu paBHo 0,304 HM.
Pemerka 00BbEMHO-IIEHTPUPOBAHHAS KyOndeckoun
cunronuu. IIIOTHOCTE p KpHCTalIa paBHa 534 kr/m’.

OK3 31; OK3 32; OK3 V1;
OK3 BI, OK3 B3, IIBK-3 32;
[1BK-3 V1; I[IBK3 B2

74.

[TonynpoBOAHMK B BHJI€ TOHKOW IUIACTHHBI HIMPUHOU
I=lcm u pmunowt L=10cm momemieH B OJHOPOIHOE
MarHuTHoe moJie ¢ wuHAaykuuedn B=0,2Tn. Bektop
MarHUTHOM MWHAYKUUU MEPIEHIUKYIAPEH IUIOCKOCTH
wiactubl. K KoHIaMm 1utactuHel (1o HampasieHuio L)
NPWIOKEHO  mocTositHHoe — Hampsbkenue — U=300B.
OnpenenuTh XOJUIOBCKYIO pa3HOCTh nmoTeHnuanoB Uy Ha
rpaHAX  IUJIACTUHBI, €CIAM  IOCTOsIHHasg  XoJula
Ry=0,1m*/Ku1, ynensHoe conpotusienue p=0,50M M

OK3 31; OK3 32; OK3 B1;
OK3 V1, OK3 B1, OK3 B3,
I1BK-3 32; I[IBK-3 V1; I[IBK3
B2

75.

OnpenenuTb MAaKCUMAITBHYIO YaCTOTY Mmax
cOoOCTBEHHBIX K0JIEOaHU B KpHUCTasLIe 30JI0Ta 110
teopuu Jlebasi. XapaKTepuCTUUECKYIO TEMIIEPATYPY
OTPEIENUTh U3 JIUTEPATYPhI

OK3 31; OK3 32; OK6 32;
OK3 V1, OK3 ¥2, OK3 V3,
OK3 BI, OK3 B2, OK3 B3,
OK®6 33, OK6 V2; IIBK-3 32;
I1BK-3 V1; I[IBK3 B2




ITOKA3ATEJIM U KPUTEPUM OLIEHNBAHU S KOMHETEHHI/Iﬁ
(IIkanbl orieHUBaHU)

Pesynprarel BBITIONHEHUS OOyYalOMIMMCS 3aJaHW Ha SK3aMEHE - TI0
NATUOAIIBHOM TIKaJIe.

B ocHOBe olleHWBaHUWs JIEKAT KPUTEPUH TOPOTOBOTO M IMOBBIIICHHOTO
YPOBHS XapaKTEPUCTHK KOMIETCHIMA WIM MX COCTaBJISIONINX YacTew,
dbopMUpYEMBIX Ha YI€OHBIX 3aHATHAX MO AUCHUILINHE PU3MKa TBEPAOro Teja
(Tabnuma 2.5 paboueii mporpaMMbl IUCLUILIAHBI).

«OTamuHo» (5) — OIIGHKa COOTBETCTBYET TOBBIIICHHOMY YpPOBHIO H
BBICTABIISIETCS. OOydYaroIeMycsi, €CIM OH TJIYyOOKO H TPOYHO YCBOWI
NPOrpaMMHBIA ~ MaTepuai, MCUEPIBIBAIOIIE, IOCIEeI0BAaTeIbHO, YETKO W
JOTUYECKH CTPOWHO €ro H3Jiaraer, yMeeT TECHO YBS3BIBaTh TEOPUIO C
MPAKTHKOW, CBOOOHO CIIPABIIACTCS C 3a/la4aMH, BOIIPOCAMH U IPYTUMH BUIAMHU
NPUMEHEHUS 3HAHWIA, PUYEM HE 3aTPYAHSICTCS C OTBETOM IPU BUIOM3MEHEHUHU
3aJaHuii, UCTOJB3yeT B OTBETE MaTephal MOHOTpPadUUYECKOW JIUTEPATYPHI,
NPaBWJIBHO OOOCHOBBIBAET MPHUHATOE pEIICHHE, BIAAEET Pa3HOCTOPOHHUMHU
HABBIKAMH M IPHEMaMH BBITIOTHEHUS MPAKTUYSCKUX 3a/1a4.

«Xopomo» (4) - OIEHKAa COOTBETCTBYET IIOBHIIIEHHOMY YpPOBHIO H
BBICTABIISIETCSl O0YYaIOMIEMYCsl, €CITM OH TBEPAO 3HACT MaTepuaj, IPaMOTHO H
0 CYIIECTBY M3JIaraeT €ro, He JOMYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOC WJIU BBITIOJIHEHUU 3a/IaHUM, MPABUIHHO MPUMEHSIET TEOPETUICCKHUE
MOJIOKEHUSI TIPH PEIICHWH MPAaKTHYECKHX BOMPOCOB M 3ajad, BIaeeT
HEOOXOAMMBIMU HaBBIKAMH M MIPHEMAMH UX BBITIOJHEHUSI.

«Y IOBIETBOPUTENHHOY (3) - OLIEHKAa COOTBETCTBYET MMOPOTOBOMY YPOBHIO
¥ BBICTABIICTCA OOy4alolmeMycCsi, €CTM OH UMEET 3HaHUS TOJIHKO OCHOBHOTO
MaTepuaia, HO He YCBOWJI €T0 JIeTalei, JOMyCKaeT HETOYHOCTH, IEMOHCTPUPYET
HEJOCTAaTOYHO  MPaBWIBHbIE  (QOPMYIUPOBKH, HApyHMICHUS  JIOTHYECKOM
MOCTIEIOBATEIPHOCTH B HM3JIOKCHHH MPOTPAMMHOTO MaTepHhalia, HCIBITHIBACT
3aTpyJHEHHUsI IPU BBITTOJIHEHNUH TIPAKTHUECKUX padoT.

«HeynoBnerBopuTenbHO» (2) - OllEHKa BBICTABICTCS OOydJaromeMycs,
KOTOPBIA HE JOCTUTAET IMOPOTOBOTO YPOBHS, JAEMOHCTPUPYET HETIOHUMAaHHE
npoOsieMbl, HE 3HAeT 3HAYUTENPHOW 4YacTH MPOrpaMMHOTO MaTrepuaa,
JOITyCKAaeT CYIIECTBEHHBIC OIMIMOKHN, HEYBEPEHHO, C OOJBIINMHU 3aTPYAHCHUSIMHU
BBITIOTHSIET MPAKTUIECKUE PAOOTHI.



