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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ,:[pbl
nporokot Ne 91 ot «19 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (crienranbHocTH) 03.06.01 dusuka u acrponomus, yreepxkaernoro 30.07.2014 roma, paccmoTpeHa

1 ogo0peHa Ha 3acenanuu kadenper D« » 20 ropna, mpotokon No
PazpaboTunk:
npodeccop kad. OO C. B. CmupHOB

3aBenyromuii odecrieunBaroien kag.
O] I1. E. Tposin

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan ©@OT A. 1. Boponun
3aBenyromnuii BeITycKaroten kag.

O5) I1. E. Tposin
OKCIEPTHI:

3aBeAyOINi aCIUPaHTypOi T. }O. Kopotuna

Jouent kadeaps! GpU3NIECKON IJIEK-
TpoHuku (D) N. A. Yucroenosa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

Opranu3zanus padoThl [0 NOJATOTOBKE K cJjaue KaHIUAATCKOTro 9K3aMeHa I10 ClielralibHON JIHUCLH -
winHe 1o crneuuanbHocT 01.04.07 - ¢pu3nka KOHAEHCUPOBAHHOIO COCTOSIHUS B COOTBETCTBHM ¢ HomeH -
KJIaTypo# cIienuanbHOCTEN Hay4dHbIX PaOOTHUKOB, YTBEP)KJIEHHOUN mpukazoM MunoOpHayku Poccum Ne
59 o1 25.02.2009 .

VYrny0OneHue 3HaHUHN MO Py TEOPETHUYECKUX MPpoOsieM B oOmactu (GU3MKHU KOHJICHCHUPOBAHHOTO
COCTOSIHUSL M 3HAKOMCTBO C IPOOJIeMaMu COBPEMEHHOW (DM3HMKM MOJIYNPOBOJHUKOB, (PU3MUECKOrO Mare-
pHAIOBEIACHHUS.

N3yyenne coBpeMEeHHON (PU3UKU NOTYIPOBOJHUKOB, (PU3NUECKOT0 MaTepHUaIoBEACHUS.

[TprobpereHue onpITa UCIOIBL30BAaHUS METO0B U3yUEHUS CBOMCTB MaTeprasoB.

1.2. 3amaum AMCHMIIIMHBI

— u3ydeHHe (yHIAMEHTAIbHBIX MOHSATHH, 3aKOHOB M TCOPUH, OTHOCAIIUXCSA K (DU3UKE KOHJICH-
CHUPOBAaHHOTO COCTOSTHUS BEIIECTBA;

—  H3y4YeHHE METO0B (M3HYSCKHUX MCCICAOBAHUN (PU3NKH KOHICHCUPOBAHHOTO COCTOSHUS;

— cdopMupoBaTh y acUpaHTOB OOIIEe MPEICTABICHHE O MHOTOOOpa3uu METOIOB M TIOAXOJIOB,
UCTIONIb3YEMBIX MPH PEIICHUU 33]1a4, CBA3aHHBIX C CO3J]aHMEM HOBBIX MAaTepPHAIOB C TPEOYEeMBIMU CBOWA-
CTBaMU;

— HAYYHTh aCIHMPAHTOB HA MPAKTUKE MPUMEHITH 0a30BBIC METOIBI B COBPEMEHHBIX TEXHOJIOTH -
YECKHX TpoIieccax;

— MOJTrOTOBUThH ACMHUPAHTOB K MPUMEHEHHIO MOTYYCHHBIX 3HAHWUN MPH MPOBEICHUH HAYyYHBIX
HCCJICTIOBaHUM.

2. Mecto nmucuuiiiuebl B cTpykrype OITOII

Juctumnuna «Pusuka koHaeHcupoanHoro coctossuus» (b1.B.OJ1.1) otHocuTcs k Gnoky 1 (Ba-
pHaTHBHAS YacCTh).

[TpenmecTBYIOMMMEI TUCITUIUIMHAMY, (OPMHUPYIOIIUMU HaudalbHBIE 3HAHUS, ABISIOTCA: DU3MKa
KOHJIEHCUPOBAHHOTO COCTOSIHMSI, PU3MKa KOHIAEHCUPOBAHHOTO COCTOSIHUSA, MaremMaThuyeckue MOJENIu U
IPOTHO3UPOBAHNE W3MEHEHHs (U3NUYECKUX CBOWCTB KOHJICHCHPOBAHHBIX BellecTB, CIEIpPaKTHKYM IO
buznyeckoil 3neKTpoHnKe, OUINKOXUMHUSI YIIOPSIOUEHHBIX U HEYIOPSIOUEHHBIX KOH/IEHCUPOBAaHHBIX Be-
niecTB, PU3MUECKHE OCHOBBI BO3AECUCTBUS N3ITyUYEHUI HA CBOMCTBA KOHJACHCUPOBAHHBIX BELIECTB.

[TocnenyromumMu TUCHUIUIMHAMU SBISIIOTCS: PU3MKa KOHJIEHCUPOBAHHOTO COCTOsIHMS, DPU3nka
KOHJIEHCUPOBAHHOTO COCTOSTHUSL.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMIIIMHbI

[Tporecc n3yueHus: AUCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMUX KOMITETCHIINH:

— TIK-3 cnocoOHOCTh TEOPETHYECKH M DKCIEPUMEHTATHHO HCCIIEIOBATh BO3JCHCTBUE pa3iIdy-
HBIX BUJIOB M3JIyYCHHUI Ha MPUPOAY U3MEHEHHI CBOMCTB KOH/IEHCUPOBAHHBIX BEIIECTB U MOAM(DHUKAIINIO
CBOMCTB WX TMOBEPXHOCTH, a TaKkKe pa3padarTblBaTh W HCIOJNB30BATh MAaTEMATHYECKHUE MOJCIU s
MIPOTHO3UPOBAHMS U3MEHEHHUS UX CBOMCTB;

— IIK-4 criocoOHOCTH pa3pabaThiBaTh U MPUMEHSTH SKCIIEPUMEHTAIBHBIE METOIBI UCCIIEIOBA-
HUSl (PU3NYECKUX CBOWCTB KOHJACHCHPOBAHHBIX BEIIECTB, a TaKXKE MOJCPHU3HPOBATH CYIIECTBYIOIIHE U
pa3pabaThiBaTh HOBBIE TEXHOJIOTHH IMOJYYCHUS KOHICHCUPOBAHHBIX BEIIECTB;

B pe3ynbraTe u3yueHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

— 3HATh OCHOBHBIC 3aKOHOMEPHOCTH (HOPMHUPOBAHUS KOHJICHCUPOBAHBI CPEJNl, OCHOBHBIE METO-
JIbl U3YUEHHSI KPUCTAJUIMUECKUX CTPYKTYP; METOJbl TEOPETUUECKUX IMOAXOJ0B B OMUCAHUU M U3YUECHHUU
ABJICHUI B (pU3MKE KOHIECHCHUPOBAHHOTO COCTOSHUS; OOIIME BOMPOCH! YIPABIEHUS CTPYKTYpPOil U CBOIi-
CTBaMU KOHJCHCHUPOBAHHBIX CHCTEM, 0a30BbI€ METOJIbI CO3/IaHUS MATEPUAJIIOB C 3apaHee 3aJaHHBIMU
CBOWMCTBaMH.

— yMeThb Pa3BUBATh MOJAXOJbI K PEIICHUIO MOCTABJICHHBIX 3aja4, pa3padaTeiBaTh HOBBIC TEXHO-
JoTUM B (pU3UKE KOHJIECHCHUPOBAHHOTO COCTOSHUS; ONMUCHIBATh U KaY€CTBEHHO OOBSICHITH OCHOBHBIE CO-
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CTOSIHHS B TBEPJIOM TeJle; IPUMEHITh METObI OMUCAHNE KPUCTATUIMYECKUX CTPYKTYP, MOACITHPOBATH (1 -

3UYCCKUC MPONLECCHI.

- BJAAETh IIOHATHUAMU Ka4yeCTBA HCCHQHOB&HHﬁ, OTHOCAIINXCA K obnactu (bHSPIKH KOHACHCHUPO-
BAHHOI'O COCTOSAHUA; CaAMOCTOATCIBHBIM H3Y4YCHUCM U CIIOCOOHOCTBIO AHAJIM3UPOBATh CHCHHUAJIBHYIO
HAay4YHYIO U METOANYCCKYIO JIMTEPATYypPy, CBA3aHHAas C HpO6HCMaMI/I (1)I/ISI/IKI/I KOHACHCHPOBAHHOI'O COCTOA -
HUA BCHICCTBA; SKCIICPHUMCHTAJIbHBIX I/ICCHCIIOBaHI/If/'I CBOICTB TBCPAbIX TCJII HAa COBPCMCHHOM MHHOBAIH-

OHHOM 00OpYIOBaHUHU.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX €IMHMILIbI U IIPEJCTaBIeHa B Ta0mu -

ne 4.1.

Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunel yueOHOI nesTeNIbHOCTH Bcero wacos CemecTpsl
4 cemectp 5 cemectp

AynuTopHble 3aHATUSA (BCETO) 12 8 4
Jleknun 6 0
[IpakTnueckue 3aHATHS 2 4
CamocrosTenpHas paboTa (BCero) 92 60 32
[TpopaboTka JIEKITMOHHOTO MaTepHraia 36 36

CaMocTosTeNbHOE N3yueHUE TeM (BOTIPOCOB) 12 12

TEOPETHYECKON 4acTH Kypca

[ToaroroBka K NpakTUYECKUM 3aHATHUSAM, 44 12 32
ceMHuHapam

Bcero (6e3 3x3ameHa) 104 68 36
IToxroroBka u chaya sk3aMeHa / 3a4eTa 40 4 36
OO6mmast TpyI0€MKOCTb, 4 144 72 72
3aueTHpie EauHnIb 4.0

5. Conepxxanue Q1MCUMILTHHBI
5.1. Pa3nenbl AMCUMIIMHBI M BUABI 3aHATHI
Paznenbl IUCHUIUIMHBI ¥ BUIBI 3aHATHI IPUBEACHBI B Ta0mue 5.1.
Tabmuma 5.1 — Pa3mensl AUCIUTUIMHBI M BUJIBI 3aHSTHI
Bcero
HaszBanwst pa3ienoB AUCIUTUTAHBI JIek., u 313;)?%; pgg- I:/Iq q?g;); q;gﬁﬁ?fg:g;:
JK3aMEH
a)
4 cemectp

1 Cunbl CBS3U B TBEPBIX TeIaxX 1 0 6 7 IIK-3, IIK-4
2 CumMmeTpus TBEPABIX Tell 1 0 6 7 [1K-3, I[IK-4
3 JledekThl B TBEpABIX TENAX 0 0 12 12 [1K-3, T1K-4
4 Tudpaxuus B KpucTajiax 1 0 6 7 [1K-3, [IK-4
5 Konebanus pemeTku 1 0 6 7 [K-3, [TK-4
6 TeroBble CBOMCTBA TBEP/IBIX TEII 1 1 12 14 IIK-3, IIK-4
7 DNEeKTPOHHBIE CBOMCTBA TBEPABIX TEI 1 1 12 14 [1K-3, ITIK-4
Hroro 3a cemectp 6 2 60 68
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5 cemecTp

8 MaruutHsle CBOICTBA TBEPABIX TEI 0 1

12

13

TK-3, TTIK-4

9 OnTHuecKre U MarHUTOOIITUYECKUE CBO- 0 2

CTBAa TBEPABIX TECJ

12

14

[1K-3, IIK-4

10 CBepX1poBOAUMOCTH

0 1

8

9

[1K-3, I[IK-4

Hroro 3a CEMCECTP

0 4

32

36

Hroro

6

92

104

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3ienaoB TUCIUILIKH (TI0 JICKITHSIM)

HazBanus pa3aciioB

CopeprkaHue pa3JesioB TUCHUTLTUHEI (110
JICKITHSIM )

9

TpynoemkocTs,

dopmMmupyemsle
KOMITETEHIIUU

4 cemectp

1 Cuitel cBs13U B
TBEPIBIX TEIAX

BBenenue B AMcHUIUIMHY. DJIEKTPOHHAS
CTPYKTypa aToMOB. XMMHUECKasl CBSI3b 1 Ba-
JIEHTHOCTb. THIIBI CHJI CBSI3U B KOHJEHCHPO-
BaHHOM COCTOSTHUM: BaH-niep-BaanscoBa
CBSI3b, HOHHASI CBSI3b, KOBAJICHTHAS CBA3b,
MeTaJJIn4ecKas CBsi3b. XUMHUECKast CBSI3b U
OomokHUH nopsaaok. CTpyKTypa BellecTBa ¢
HEHANpaBJICHHBIM B3auMojiercTeueM. [Ipu-
Mepbl KPUCTAITMYECKUX CTPYKTYp, OTBEYa-
IOILUX MJIOTHBIM yIaKOBKaM HIapOB: IPOCTast
kyouueckas, OLIK, 'K, I'TIY, ctpykTypa
tumna CsCl, tuma NaCl, ctpykrypa Tumna re-
pockuta CaTiO3. OcHOBHBIE CBOMCTBA KO-
BAJICHTHOM CBsA3U. CTpyKTypa BEIECTB C KO-
BAJICHTHBIMU CBsI3sIMU. CTPYKTypa BEIIECTB
TUMa ceneHa. [ mOpuansamnus aTOMHBIX OpOU-
Tajel B MOJIeKysIax U Kpucramiax. CTpykTy-
pa Thmna aimasa u rpadura.

I1K-3, [IK-4

Hroro

2 CuMmMeTpus TBEPIBIX
TeN

Kpucrannuueckue u amopdHbie TBEp/bie
Tena. TpaHCIALMOHHAsE MHBAPUAHTHOCTb.
ba3zuc u kpucramimndeckas CTpyKTypa. Jie-
MeHTapHas sueiika. Suelika Burnepa — 3eit-
na. Pemetka bpase. O003HaueHus y3I10B,
HaIIPaBJIICHUH U IUNIOCKOCTEN B KpUCTAJLIE.
OOparHas perieTka, ee CBOMCTBa. 30Ha
bpuniniosna. DeMeHThl CUMMETPUN KpHU-
CTaJUIOB: OBOPOTHI, OTPAXKEHUSI, THBEPCHSI,
WHBEPCUOHHBIE TOBOPOTHI, TPAHCIISALIUY.
Oneparuu (mpeoOpa3oBaHusl) CAMMETPHH.
DNEeMEHTbI TEOPUH TPy, IPYIIBI CUMMET-
puu. Bo3MOXxHbBIE TOPSIAKK TOBOPOTHBIX
ocell B kpucraiie. IIpocTpaHCcTBEHHBIE U TO-
YEeUuHBIE TPYMIbI (KpUCTAUINYECKHE Kilac-
cel). Kimaccudukanus permerok bpase.

I1K-3, IIK-4

Hroro
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4 JIndpakius B
KpHCTaiax

PacnipoctpaneHue BojiH B Kpuctamiax. Ju-
(b pakIus peHTT€HOBCKUX JIydel, HEUTPOHOB
U 3JIEK-TPOHOB B KpHCTajlle. YIIPyroe u Hey-
IIpyroe paccesiHue, uX 0co0eHHOCTH. bpar-
TOBCKHE OTPaX€HUs. ATOMHBIN U CTPYKTYp-
HBIH (akTopbl. Audpakims B aMophHBIX Be-
I1eCTBaX.

Hrtoro

I1K-3, IIK-4

5 Konebanus pemeTku

Konebanus KpuCcTaqIn4ecKoi pemeTKu.
VYpaBHeHus 1BMKeHUs aToMoB. [IpocTas n
CJI0’KHAasl OZTHOMEPHBIE LIENIOYKU aTOMOB. 3a-
KOH JIUCIIEPCUH YIIPYTHX BOJH. AKyCTHYE-
CKHUe M onTuieckue kojaedanus. Kantoa-
Hue Konebanuil. DOHOHBI. DIEKTPOH-
(oHOHHOE B3anMO/IEIiCTBHE.

Hroro

I1K-3, [IK-4

6 TermnoBbIie CBOMCTBA
TBEPJIBIX TEIl

TennoemMKkoCTh TBEPABIX TeN. PemeTounas
TEIJIOEMKOCTh. DJIEKTPOHHAS TETNIOEMKOCTb.
TemmieparypHasi 3aBUCUMOCTb PELIETOYHOM U
3JIEKTPOHHOM TeroeMkocTh. Kitaccnueckas
TEOPHsI TETNIOEMKOCTH. 3aKOH PAaBHOMEPHOTO
pacrpenieseHusl SHEPTUHU 110 CTENEHSM CBO-
007161 B KITaccuyeckoi (usuke. I paHHIIbI
CIIPaBENIMBOCTH KJIACCUYECKOW TEOPHH.
KBanToBas Teopus TEII0EMKOCTH MO DitH-
mreitny u [{ebaro. [IpenenbHple ciryyaun BbI-
COKHMX M HU3KUX Temrieparyp. Temmeparypa
Jebas. TernmoBoe paciimpeHne TBEPIbIX Tell.
Ero ¢usudeckoe npoucxoxaenue. AHrapMo-
HUYecKue Konedanus. TermonpoBoIHOCTD
penieToyHas ¥ 3JIeKTpoHHas1. 3akoH Bunema-
Ha — @paHua 11t 37EKTPOHHOU TEIII0EMKO-
CTH U TETUIONPOBOAHOCTH.

[1K-3, [IK-4

7 DNEeKTpOHHBIE
CBOMCTBA TBEPJBIX TEI

Hroro

DJIEKTPOHHBIE CBOMCTBA TBEPABIX TEIN:
OCHOBHBIE dKCIIEPUMEHTAIIbHbIE (DaKTHI.
[TpoBoaumocTs, addext Xomna, TepmoI/IC,
(OTOIPOBOIMMOCTH, ONITUYECKOE MOTJIONIe-
Hue. TpyaHocTH 0ObSICHEHUS ITHX (DaKTOB
Ha OCHOBE KJlaccuueckou teopu pyre.
OcHoBHbIE TIPUOIHKEHHS 30HHOM TEOPUH.
I"'pannunsle ycnosust bopra — Kapmana. Teo-
pema biioxa. biioxosckue pynkiuu. Ksazu-
umnyibc. 30Hbl bpuiuitosna. DHepreTuye-
CKHe€ 30HBI. bparTOBCKOE OTpaKEeHUE IIEK-
TPOHOB IpU ABWKEHUU 10 KpucTamty. IToso-
caTblii ciekTp sHeprun. [Ipubmkenue
CHWJIBHOCBSI3aHHBIX JIEKTPOHOB. CBS3b IIH-
PHUHBI pa3peIIEHHON 30HBI C TEPEKPBITHEM
BOJTHOBBIX (DYHKIIMI aTOMOB. 3aKOH AMCIIEP-
cuu. Tenzop oOpaTHbIX Y3PPEKTUBHBIX Macc.
[TpubnmxeHre Moyt CBOOOIHBIX HIEKTPO-

TIK-3, TIK-4
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HOB. BparroBCKHE OTpaKeHUsI SJIEKTPOHOB.
3arnoyiHeHNE YHEPreTUYECKUX 30H IEKTPO-
Hamu. [ToBepxHocTs @epmu. [L1oTHOCTH CO-
CTOSTHUNA. MeTauibl, AUIIEKTPUKH U TIOJTY-
npoBoAHUKHU. [lomymeTranisl.

Hrtoro 1

Hroro 3a cemectp

Hroro

5.3. Pa3nesibl AUCHUIIMHBI M MEKIUCUMILUINHAPHBbIE CBSA3M ¢ 00ecneYuBAKIIMMH (Peabl Ty IIIUMHU)
1 o0ecneynBaeMbIMH (NOCJIeAYOMIUMHU) JUCHUATIIMHAMHA
Pazgenbl quctuIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAIOIIMMU (MIPEABIAYIIMMU) U
o0ecrneynBaeMbIMH (ITOCIEIYIOMMMHI ) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabmuie 5.3.
Tabmuma 5.3 — Pa3aensl IMCIMIUIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

No pa3nenoB qaHHOUM AUCIMIUIAHEL, I KOTOPBIX HEOOXOIMMO U3YUCHHE
HauMeHOBaHHE TUCIIUILINH 00eCIIeunBalOIUX U 00€CIICUMBAEMBIX JUCLIMILIMH

1 2 3 4 5 6 7 8 9 10
[IpeamecTByromue TUCHUTITUHBI
1 ®uznka KOHAECHCUPOBAH- n n n + + + n " n "
HOT'O COCTOSIHUS
2 ®u3rKa KOHAECHCUPOBAH- . n n n n N N N " "
HOTO COCTOSIHUS
3 MareMatu4eckue MoAeIu
Y IPOTHO3UPOBAHUE U3ME-
HeHMs PU3NYECKUX CBOWCTB | + + + + + + + + + +
KOH/ICHCUPOBAHHBIX Be-
LIECTB
4 CHCI}HpaKTHKYM o ¢pusu- n n n + + + n " n n
YECKOMU AIIEKTPOHUKE
5 ®u3uKOXUMUS YIOPSI0-
YEHHBIX U HEYNOPSA0UYCH- 4 n n n n n n i i i
HBIX KOHJICHCUPOBaHHBIX
BEIIIECTB
6 duznyeckre OCHOBHI BO3-
WCTBUS U HUH H
AcHC 31yae a + + + + + + + + + +
CBOMCTBA KOHJICHCUPOBAH-
HBIX BEIIECTB
[Tocnenyromye TUCHUTIITUHBI

1 duznka KOHAECHCUPOBAH- n n n + + + n " n n
HOTO COCTOSTHUSI
2 ®du3nKa KOHAECHCUPOBAH- n n n + + + n " n n
HOT'O COCTOSIHUS

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, JopMUPyeMbIX IPH M3YYEHUH TUCHUILIUHBI, 1 BUI0B 3aHATHI
CootBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, ()OPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUIOB 3aHS -
TUH

Komnerenuu Bunpel 3auaTHIT DopMbI KOHTPOJIS
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u Jlek. [Ipak. 3aH. Cam. pa6.
[1K-3 + + + Tecrt, AuddepenupoBanblii 3a-
4eT
[1K-4 + + + Tect, AuddepenupoBanHblii 3a-
4eT

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMu 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHbie padoThl
He npenycmotrpeno PVYII.

8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)
HaumeHoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeieHo B Tabiure 8.1.
Tabmuma 8.1 — HamMmeHoBaHMe MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)

HaunmenoBaHue npaktuueckux 3aHatuil | TpynoemkocTs,  dopmupyemble
Haszsanwus pasnenos
(cemuHapoB) q KOMITETCHIIUHI
4 cemectp

6 TenuoBsle cBolicTBa | TeroBble CBOKWCTBA KOHACHCUPOBAHHBIX BE- 1 I1K-3, ITK-4
TBEPJBIX TEI IIECTB

Uroro 1
7 DneKTpOHHBIE DNEKTPOHHBIE CBOMCTBA KOH/IEHCUPOBAHHBIX 1 ITK-3, I[1K-4
CBOWCTBA TBEP/IBIX TEJ |BEILIECTB

Hroro 1
Hroro 3a cemectp 2

5 cemecTp

8 MaraurHsle MarsuTHble CBOMCTBA KOHJECHCUPOBAHHBIX 1 I1K-3, [IK-4
CBOWCTBA TBEP/IBIX TEJ |BEILIECTB

Hroro 1
9 Onrtuyeckue u ITornomenue cBera B KOHACHCUPOBAHHBIX BE- 1 I1K-3, I[IK-4
MarHMTOONTUYECKUE | IIECTBAX
CBOMCTBA TBEPABIX TC | \ farsuToontrueckue 3¢ deKTbI 1

Uroro 2
10 CBepXnpoBOIUMOCTh KOHICHCUPOBAHHBIX 1 I1K-3, TIK-4
CBepXnpoBOAMMOCTb | BELLIECTB

Hroro 1
Hroro 3a cemectp 4
Hroro

9. CamocrosiTesibHasi padoTa
Bunsl camocTosiTenbHOIM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETECHIIUU MTPEICTABICHHI B
tabmune 9.1.
Tabmuia 9.1 — Bugbl caMoCTOSTEIbHOM paboThI, TPYAOEMKOCTh M (HOPMUPYEMbIE KOMIETECHIHH

Buner camoctosgrensHoi | TpynoemMkocTs, | DopMupyemMbie
HasBanus pasnenos A Py PMHDPY @DOpMBI KOHTPOJIA
paloTHI q KOMITETEHIIUU
4 cemectp
1 Cuibl cBsI3U B [TpopaboTKa JTEeKIIMOHHO- 6 I1K-3, [IK-4 Huddepenunponan-
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TBEPABIX TECJIaX

ro Mmarcpualia

HbBIHN 3aueT, Tect
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Hroro
2 Cummertpus ITpopaboTKa JEeKIIMOHHO- I1K-3, [IK-4 Huddepenunponan-
TBEPJBIX TEII ro Marepuaa HBIN 3a4eT, TecT
Hroro 6
3 JledexTnl B CamocTosTenpHOE U3yde- 12 [1K-3, TIK-4 Juddepenumponan-
TBEPABIX TeJIax HUE TeM (BONPOCOB) TEO- HBIN 3a4eT, TecT
PETHUYECKOM YyacTH Kypca
Uroro 12
4 Tudpaxuus B ITpopaboTKa JEeKIIUOHHO- 6 I1K-3, [IK-4 Huddepenunponan-
KpUCTau1ax ro Marepuaa HBIN 3a4eT, TecT
Hroro 6
5 Konebanus [TpopaboTka JIEKITMOHHO- 6 ITK-3, TIK-4 Juddepenumponan-
pemeTKn ro Marepuaia HBI 3a4eT, Tect
Hroro 6
6 TeruoBsle [ToaroroBka Kk mpaxkTuye- 6 I1K-3, ITK-4 JuddepenunpoBan-
CBOMCTBA TBEP/ABIX | CKUM 3aHSATHUSIM, CEMHUHA- HbIH 3a4et, TecT
TeN pam
[TpopaboTka neKIHOHHO- 6
ro Marepuaina
Hroro 12
7 DNEKTpOHHbIE [ToaroroBka k mpakTuye- 6 [1K-3, TIK-4 Huddepenumponan-
CBOWCTBA TBEPABIX | CKMM 3aHATUAM, CEMHUHA- HbIN 3a4eT, Tect
TeN pam
[IpopaboTka JeKIMOHHO- 6
ro MaTepuasa
Hroro 12
Hroro 3a cemectp 60
[ToaroroBka u ciava 3a- 4 Huddepenumnponan-
yera HBII 3a4eT
5 cemecTp
8 MaraurtHsie [ToaroroBka k mpakTuye- 12 I1K-3, I1IK-4 Tect
CBOMCTBA TBEPAbIX | CKUM 3aHATHUSIM, CEMUHA-
TeN pam
Hroro 12
9 OnTuueckue u [ToaroroBka k mpakTuye- 12 IIK-3, IIK-4 TecT
MarHUTOONTUYECKH | CKHM 3aHATHUSIM, CEMHUHA-
€ CBOICTBA TBEP/BIX | paM
el Vtoro 12
10 [ToaroroBka Kk npakTuye- 8 IIK-3, IIK-4 Tect
CBepXITPOBOUMOCT | CKUM 3aHSTHSM, CEMHUHA-
b pam
Hroro 8
Hroro 3a cemectp 32
9




ITonroroska u cgada dK- 36 DOK3aMeH
3aMeHa

Hrtoro 132

10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYalOIIUXCS
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTieyeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa

1. Emudanos, ['U. ®usuka TtBEpHOrO Tena [DnekTpoHHBIN pecypc]: yueOHOoe mocobue / IH.
Enudanos; CII6.: U3narensctBo «Jlanby, 2011. — 288 c. [DnexTponnslit pecypc] — Pexum nocrtyma:
https://e.lanbook.com/reader/book/2023/#1 (nata oopamenus: 28.11.2018).

2. bonpapenko I'I'. Pagnanmonnas ¢usuka, CTpyKTypa M MPOYHOCTb TBEPIBIX Tel [DIEKTPOH-
HBIN pecypc] [DnekTponHsbIi pecypce]: yuebHoe nmocoodue / I'.I'. bonmapenko. - M.: Jlaboparopusi 3HaHUH,
2016. - 465 c. — Pexum pnocrtyma: https://e.lanbook.com/reader/book/90257/#1 (nara oOpameHus:
28.11.2018).

12.2. lonotHUTEILHAS JTATEPATypa
1. ®wusuka TBepmoro Tena : YuedHoe nocodue mist BTy30B / C. M. Kokun [u np.] ; pen. U. K. Be-
pemarut. - 2-e u3f., ucnp. - M. : Beicmas mkomna, 2001. - 238[2] c. : uin. - bubmumorp.: ¢. 235-237. (na-
nugne B onbmmoreke TYCVYP - 12 5k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOUH

12.3.1. O0s3aTesibHbIE Y4eOHO-MeTOAHUYEeCKH e MOCOOUs
1. 3amaum no ¢usuke TBeproro tena : Coopuuk 3anad : Ilep. ¢ anr. / pen. : I'. k. longemun ;
pen. mep. : A. A. T'yces, M. Il. llackonbckast. - M. : Hayka, 1976. - 430[2] c. : un. - bubmmorp.: c. 427-
431. (mocobue NCcToNb3yeTcs ISk MPAKTUYECKUX 3aHATUNA U CAaMOCTOSITETTbHOM paboThl) (Hanuuue B 6uo-
muoteke TYCVYP - 4 5k3.)

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
HHBAJU/10B

Y4eOHO-MeTOoIMUEeCKUE MaTepHalibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaroluxcs
U3 YMCIIa JIML] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATUS UHPOPMALIIH.

JL1s1 ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI
1. https://elibrary.ru (cBoOOaHBIN AOCTYT)

2. https://edu.tusur.ru (cBOOOIHBIN AOCTYII)

3. https://materials.springer.com (CBOOOHBIH JOCTY)

4. https://lib.tusur.ru/ru/resursy/bazy-dannyh (cBo6oaHBII 1OCTYT)
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuajibHO-TEXHMYECKOE U IPOrPaMMHOe ofecredeHne I NPAKTHYEeCKUX 3aHATHI

YyeOHast aymuTopust

ydeOHast ayTuTOpus JIJIsl TPOBEICHUSI 3aHATHIN MPAKTUYECKOTO THUIIA, YdeOHast ayTuTOpUs JJIs PO -
BEJCHUS 3aHSATUN CEMUHAPCKOTO THIIA, MOMENIEHUE I MPOBENEHUS TPYMNIOBBIX M HHAWBUIYATBHBIX
KOHCYJIbTAllU, TOMEIICHHE JIJISl TPOBEICHUS TEKYIEro KOHTPOJISI U POMEXKYTOUHOM aTTecTaliuu

634034, Tomckas obnactsb, . Tomck, Bepmununa ynuna, a. 74, 217 ayn.

Onucanue UMeroIerocs 000py10BaHUs:

- [IpoexTop;

- HoyrOyxk;

- KommuiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo npenoaBarens.

[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.3. MarepuajbHO-TEXHUYECKOE U IPOrPaMMHOe odecredeHue IS CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUSA:

- yueOHasi MeOelb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIEKTPOHHYIO HH-
(dhopManmoOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpPaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMHU 3/10POBbSI 1 HHBAJIN/I0B
OcBoeHHe NUCHUILUIMHBI JIMLAMU C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0pPOBbS U WHBAJIHIaMU
OCYIIECTBIISIETCS C UCTIOIB30BAHHEM CPEJICTB 00yUEHUS OOIIEro U CIeNUaIbHOTO Ha3HAYCHUS.
[Tpu 3aHATHAX ¢ 00YyUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [PEeIyCMOTPEHO MCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOHM HH(POPMAIUK B TOCTYIMHBIX (OpMax, MOOMIILHON CUCTEMBI MPEIOaBaAHMS I 00YJarOIINXCS
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C MHBAJUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOW, ayTHOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MIPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTernieHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3a1aHus
1.Kakoe n3nyyeHue Ha3bIBAECTCS KOPIYCKYISIPHBIM.
1.JIazepHoe
2. PentrenoBckoe
3. Undpakpacunoe
4. B-uzny4yenue

2.Kakoe u3inydyeHue Ha3bIBaeTCs (POTOHHBIM.
1.JIazepHoe

2. Kocmuueckoe

3. DIEeKTpOHHOE

4. B-uzny4yenue

3.Kakue XxapakTepuCTHKH OMHUCHIBAIOT PaJHallMOHHbIE CBOMCTBA MaTepHAJIOB.

1. moka3zaTenp MpeIoMIIeHHs], TOKa3aTelb MOMIOMEHUs, KOO (OUIIUEHT OTPaKEHUSI.

2. k03 UIMEHT MOTIOMEHHs, KOI((DUIIMEHT SKCTUHIIMU, KOAPPHUIIUEHT MPOMyCKaHuUsI.

3. k03 PUIMEHT MorIomeH s, KO3PpPUINEHT oTpakeHUs, KO3PPHUIIMEHT MPOMyCKaHUsl, OTpaXka-
TeNbHAasl CIIOCOOHOCTD

4. paguaoOHHAs! CTOWKOCTD, /1032 O0IyYeHNSI.

. TerparoHasibHble pEIIETKH MOTYT ObITh:

. IPOCTBIMH, 00BEMO-LIEHTPUPOBAHHBIMH U TPaHELEHTPUPOBAHHBIMH;
. IPOCTHIMH U 00BEMO-LIEHTPUPOBAHHBIMH;

. IPOCTBIMH U 6Aa30LIEHTPUPOBAHHBIMU;

. IPOCTHIMH U IPaHELEHTPUPOBAHHBIMHU.

A WK — W

6. [l Kakoil CUCTEMbI XapaKTEepHbI CIEAYIONIME CBOMCTBA: IBE€ KPUCTANIMYECKHE OCU HE MEPIICH -
TUKYISIPHBL IPYT APYTY, HO TPEThs MEPICHIUKYISIPHA UM 00€UM, TIEPUObI TPAHCISAIUN Pa3INYHbI BO
BCEX TPEX HAIIPaBJICHUAX:

1. TpuKIMHHAS;

. TE€TparoHaJbHas;
. MOHOKJIMHHASI;
. TEKCaroHaJbHas.

B W

. ®OHOHBI, KaK ¥ (POTOHBI, TOTINHSIIOTCS CTATUCTHUKE. ..
. MaxkcBenna-boabiimana;

. bonpimana;

. ®epmu-/lupaka;

W N~
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4. Boze-OHHIITENHA.

8. IloBeneHue TEIIIOEMKOCTh MPU BRICOKUX TEMIIEpaTypax KOPPEKTHO OMUCHIBAET 3aKOH. . .
1. JleGas;

2. Jlrononra-Iltu;

3. OUHIITENHA;

4. ®ypee.

9.0T1paxeHue MEAJICHHBIX 3JIEKTPOHOB OT OBEPXHOCTU KPUCTAJLIa OMMCHIBACTCS:
1. 3akoHOM MoO31H.

2. 3axoHoM bparra

3. 3akonom Ilnanka

4. 3axkoHOM DHIITEHHA.

10. Bo30yxeHue peHTTeHOBCKOIO U3YUYeHUs B MaTepUaiax BhICOKO-3HEPTreTUYECKUMHU JIEKTPO-
HaMM ONHCHIBAETCS

1. 3akoHoM Mo3nu.

2. 3akonoMm bparra

3. 3akoHoM Ilnanka

4. 3axoHOM OHIITEIHA.

11. Yemy paBHO MOJTHOE YUCIIO JIEKTPOHHBIX COCTOSIHUM B IEpBOM 30HEe bpuiuitosna?
1. uncny GoHOHOB;

2. YHUCITY BIEKTPOHOB;

3. uMcy aTOMOB B KPHUCTAJLIE;

4. Macce JEKTPOHOB.

12. BenuuuHy, paBHYIO OTHOILIEHHUIO 3JIEKTPUUECKOr0 MOMEHTA JUAJIEKTPHKA K ero 00bemMy Ha3bl-
BaIOT:

1. IMAIEKTPUYECKON TPOHUIIAEMOCTBIO CPEIbI;

2. OTHOCUTENIBHOM IUAJIEKTPUYECKON BOCIIPUUMYHUBOCTHIO;

3. MOJSIPU3YEMOCTHIO;

4. TUNIOJIBHBIM MOMEHTOM.

13. Kak Ha3bpIBaeTCs 3MHCCHS 3JIEKTPOHOB M HMOHOB C IIOBEPXHOCTM MaTepuana IpU BBICOKHUX
HalpsHKEHUSIX

1. Tepmosmuccus

2. ®oTo-3MHUCCHUA

3. IToneBas sMuccus

4. YnapHas sMuccus

14. Kak Ha3bpIBae€TCs SMUCCUS AIEKTPOHOB U MOHOB C MIOBEPXHOCTH MaTepuaia Mpy BHICOKUX TEM-
neparypax

1. Tepmoamuccus

2.®Doto-3muccus

3.IloneBas amuccus

4.YpapHasi sMUCCUS

15. KonmnyecTBO AUCIIOKALINH. . .

1. HEe 3aBUCHUT OT TEMIIEpaTyphl;

2. 3aBUCHUT OT TEMIIEPATYpPHI 110 JTUHEHHOMY 3aKOHY;

3. 3aBHUCHUT OT TeMIepaTypbl IO KBaIpaTUYHOMY 3aKOHY;
4. 3aBUCHUT OT TEMIIEPATYPHI [0 KyOMYIECKOMY 3aKOHY.
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16. Mexny AUCIIOKALUSIMU CYILIIECTBYET:
1. cmaboe ynpyroe B3auMOICHCTBHE;

2. cnaboe Heynpyroe B3aMMO/ICHCTBHE;
3. CJIbHOE YIIPYTO€ B3aUMOJICHCTBUE;
4. cCUIIbHOE HEYTIPYTO€ B3aMO/JICHCTBUE.

17. Toueunble neeKThl, BOZHUKAIOIINE TPU OOJYUCHUN KPUCTAIIIOB OBICTPBIMU YACTHIIAMH, IO-
JyYWIIA Ha3BaHUE. ..

1. TMHEWHBIX Ne(EKTOB;

2. neexros mo LloTTkH;

3. nedexToB Mo OpeHKerto;

4. paMallMOHHBIX J1e(hEeKTOB.

18. OquH 13 BO3MOKHBIX MEXaHU3MOB Pa3MHOKEHUS JTUCTOKAIMI ObLT MPEUIOKEH. . .
1. IloTTkm 1 Pumom;

2. ®pankom u Pugom;

3. ®penkenem u OpaHkoM;

4. I'nobcom u Pumom.

19. O6pazoBanue nedektoB 1o [1IoTTKM yMeHbIIaeT MIOTHOCTh KpUCTAIIA U3-34. ..
1. yBenudenwust ero o0beMa Mpy MOCTOSHHOM Macce;
2. yMEHbIIIEHUE €T0 MacChl IPU MOCTOSHHOM 00BEME;
3. yMEHBIICHHEM ero 00beMa U YBETUICHUEM MaCChI;
4. yMeHbILIEHUE €r0 MacChl U YMEHbLICHHs 00beMa.
20. TIpu Temneparype abCONMIOTHOTO HYJS ypoBeHb Depmu i COOCTBEHHOTO MOJIYNPOBOIHUKA
pacrosiaraercsi. . .
1. mocepearHe MeXAy JHOM 30HBI IPOBOJUMOCTH U TIOTOJIKOM BaJICHTHOM 30HBI;
. IOCEepeHE MEXTY JHOM 30HbBI IPOBOAMMOCTH U YPOBHEM JIOHOPHOU MPUMECH;

2
3. mocepearHe MEXy YPOBHEM aKIENTOPHOM MPUMECH U MOTOJIKOM BAJICHTHOM 30HBI;
4. HaXOIUTCSl B BAJICHTHOMU 30HE.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
1. Tumbl cuit CBSI3U B KOHIEHCUPOBAHHOM COCTOSTHUH.

2. XuMHU4Y€eCKas CBSI3b U OJMKHUYN TIOPSIOK.
3. OOparHas penieTka, ee CBOMCTBA.
4. 3ona bpumtrosna.

5. DIIeMEHTHI CUMMCTPUU KPUCTAJUIOB: ITIOBOPOTEI, OTPAKCHHA, HHBEPCHUA, HHBECPCUOHHBLIC ITIOBO-
POTBI, TPAHCJIALIUUA.

6. Dddext Xomna.

7. Tepmo-3/IC.

8. ®OTONPOBOIMMOCTb.

9. HamarHM4eHHOCTh M BOCIIPUUMYHUBOCTD.

10. [lnamarHeTHKH, TapaMarHeTUKU 1 (heppOMarHeTHKH.

11. 3axons! Kropu u Kropu — Beiicca.
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12. [TapamaraeTusm 1 AMaMarHeTu3M JEKTPOHOB MPOBOAUMOCTH.
13. ITpupona peppomaruernzma. da3oBbiii epexon B (HeppoMarHuTHOE COCTOSHUE.
14. Touka Kropu 1 BOCHpHHUMYHBOCTH (heppOMarHeTHKA.

15. ®eppomarautHbie aoMeHbI. [IpuunHbl mosBieHus aoMeHOB. JlomenHble rpanunbl (brioxa,
Heens).

16. AuTudeppomarneTuku. MarautHas ctpykrypa. Touka Heens. BocipunMumnBocTts antugeppo-
MarHeTHKOB.

17. ®eppumarneTuku. MarauTHas CTpyKTypa ¢heppruMarHeTUKOB.

18. CrimHOBBIC BOJIHEI, MAarHOHBEI.

19. JIBukeHre MarHUTHOrO MOMEHTA B IIOCTOSIHHOM U NIEPEMEHHOM MAarHUTHBIX MOJISX.
20. DNeKTpOHHBIN NTapaMarHUTHBIN Pe30HAHC.

21. SinepHblil MAarHUTHBINA PE30HAHC.

22. KoMIuIeKCHas TUAIEKTPUIECKast IPOHUIAEMOCTh U ONITHYECKUE TTOCTOSIHHBIE.

23. Koo dunreHTh! TOTIIOMICHHUS U OTPaKCHHUS.

24. Cootnomenusi Kpamepca—Kponwura.

25. Tlormomienusi cBeTa B MOJMYMPOBOJAHUKAX (MEX30HHOE, TPUMECHOE TOTJIONICHNE, TIOTJIOICHHE
CBOOOIHBIMH HOCHUTEIISIMU, PEIIETKON ).

26. OnpeneneHue OCHOBHBIX XapaKTEPUCTUK MOTYIIPOBOAHNUKA U3 ONTHUYECKUX UCCIIEJOBAHUM.
27. Marautoonrtuueckue 3pdextsl (3¢ et apanes, Poxra u Keppa).

28. IIpoHMKHOBEHME BBICOKOYACTOTHOTO MOJIS B NPOBOAHUK. HOopMasIbHBIN M aHOMAJIbHBIA CKUH-
s dexTrl. TommumHa CKUH-CIIO0SL.

29. CeepxmnpoBoaumocThb. Kputndeckas temmneparypa.

30. BeicokoTeMniepaTypHbI€ CBEPXITPOBOTHUKH.

31. Dddext Meiicuepa.

32. Kputnyeckoe 1osie u KpUTUYECKHUM TOK.

33. CBepXIIpOBOIHHUKHU MEPBOr0 U BTOPOro posa. X MarHuTHbIE CBOMCTBA.
34. Dddext xo3edcona.

35. KynepoBckoe criapuBanue. J[iHa KOr€peHTHOCTH. DHEpreTudeckas medb.

14.1.3. Bonpochl nu¢depeHIIupPOBAHHOIO 3a4eTa
1. DnexTpoHHas CTPYKTypa aTOMOB.

CornacosaHa Ha noprane Ne 47133 15



9.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

. XMMUYecKas CBSI3b U BAJIEHTHOCTb.

. CTpyKTypa BeleCcTBa C HEHAITPABICHHBIM B3aMMOICHCTBUEM.

. [Ipumepr! KpUCTANIMYECKUX CTPYKTYP, OTBEYAIOIINX TUIOTHBIM YIIAKOBKaM IIapOB.
. Kpucrannuueckue u amop@Hbie TBEp/bIE TENA.

. TpaHcnsauroHHasi HHBAPUAHTHOCTb.

. bazuc u kpucrannuyeckas CTpykTypa.

. DneMeHTapHas siuerKa.

Knaccuduxkanus pemerok bpage.

.Toueunsie nedexTsl, ux oOpazoBanue U UG y3us.

Bakancuu u Mexy3enbHble aTOMBI.

Hedexrer @penkens u HloTTku.

Jluneiinbie nedexTh.

Ponb mucnokaruii B TuracTuueckou aedopMaiium.

PacnpocTpaHeHue BOJIH B KpUCTaJIIax.

Judpakuusi peHTTeHOBCKUX JTy4el, HEHTPOHOB U DJIEK-TPOHOB B KpUCTAJIIE.
VYrpyroe u Heynpyroe paccesiHie, ux 0co0eHHOCTH. bparroBckue oTpakeHus.
Hudpakaus B aMmop(HBIX BEIIECTBAX.

Konebanus kpucTamIn4eckon pereTKy.

YpaBHEHUsI TBUKEHHS aTOMOB.

[Ipocras u ciokHas OTHOMEpHbBIE IIEMOYKH aTOMOB.

3aKOoH AUCTIEPCUH YIPYTUX BOJH.

@DOHOHBI.

DneKTpoH-POHOHHOE B3aUMOJICHCTBHE.

Ternao0eMKoCTh TBEPABIX TEN.

PemeTouynas TEmI0EMKOCTb.

DNEeKTpOHHAs TETJIOEMKOCTb.

Krnaccuaeckast TEOpHU TCINIOEMKOCTH.
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29. 3aK0H paBHOMEPHOTO PACTIPECICHHS YHEPTUHN 10 CTETIe-HAM CBOOOBI B KIIACCHYECKOU (pU3H-
KeE.

30. I'panuiibl cripaBeAJIMBOCTH KJIACCHUECKOW TEOPUH.

31. KBanToBas Teopus TEMI0eMKOCTH 1o DitHiTeiny u Jlebaro.
32. TemonpoBOJHOCTD PEIIETOYHASI M IEKTPOHHAS.

33. DneKTpOHHBIE CBOMCTBA TBEPABIX TEI.

34. OcHOBHBIEC IPUOMKEHHS 30HHON TEOpUH.

35. I'pannunsle ycnoBus bopna — Kapmana.

36. Teopema bioxa.

37. IlpubnmkeHne CUIbHOCBSI3aHHBIX IEKTPOHOB.

38. 3anonHeHne YHEPreTUUECKUX 30H AIEKTPOHAMH.

39. IloBepxHOCTH Depmu.

40. Metanibl, IUIEKTPUKU U TIOIYNPOBOAHUKH. [Tomymerasbl.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONIOTHUTETBHBIX OLIEHOYHBIX ®opMBI KOHTPOIISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TGCTBI, IIUCHbMCHHBIC CAMOCTOATCIBbHBIC

C napyueHusMu
paloThl, BONIPOCHI K 3a4eTy,

HpeI/IMyI_I_[eCTBeHHO INMCbMCHHAasA

ciryxa IIpOBEpKa
yx KOHTPOJIbHBIE PA0OTHI DOBEp
C mapymenusmu | CobeceoBaHme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa
3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITENIbHbIE PaOOTHI, BOIPOCHI K METOAAMHU
anrmapara 3a4yery
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOATEIbHbIE [IpenmytiecTBEHHO POBEPKa
00IIEeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJISl U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUYaIOIIErocsi Ha MOMEHT MPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B
Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMH 37I0POBbS M MHBAJIUIOB HPEAyCMaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, @ IMEHHO:
- B IleyaTtHoi (opme;
- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- METOJIOM YTECHUS aCCUCTCHTOM 3a/IaHuUs BCIYX;

- MPEIOCTABJICHUE 3aJIaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbSI M MHBAJIHIAM YBEJIHMUYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIC BONPOCHL. )i TaKMX 00YYarOIIUXCS MPEIyCMaTPUBACTCS TOCTYII -
Hasi popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT aCCUCTCHTA;

- NPE/ICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl 1 MHBAJIMJIOB 10 JUCUHUIUIMHE MPEIyCMaTPUBACT MpeIoCTaBiIeHue HHpopMaluy B popMax, aaarTH -
POBAaHHLIX K OIrpaHUYCHUAM HUX 300POBbA U BOCIIPUATHA I/IH(l)OpMaHI/II/II

JlJ1s1 1ML ¢ HAPYIIEHUSIMH 3PeHusl:

- B ()OpME IJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEIMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUsSIMH CJIyXa:

- B ()OpMe ITEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JlJ1s1 TN ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTaTEJLHOT0 anmapara:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

HpI/I HeO6XOI[I/IMOCTI/I JJIg JIAL € OTrpaHUYCHHBIMUA BO3MOKHOCTAMMU 30J0POBbA U UHBAJIM0B IIPOILC-
Jlypa OIICHUBAHUSI PE3yJIbTaTOB 00yUYCHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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