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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).

[TpenmecTBYIONMMEI AUCHUTUTMHAMH, (DOPMUPYIOIIUMU HadalbHBIE 3HAHUS, SBISIOTCS: DUMKO-
XUMUS YIOPSAOYEHHBIX M HEYMOPSAI0YEHHBIX KOHJIEHCUPOBAHHBIX BellecTB, PuU3nyecKre OCHOBBI BO3-
JENCTBUS U3IYy4EHUI Ha CBOMCTBA KOHIEHCUPOBAHHBIX BEILIECTB.

[TocnenyromumMu AMCUUIIMHAMH SIBIIIOTCS: MaTtemaTrndeckrue MOJIeNId U TPOrHO3UPOBAHHUE U3MeE-
HEHMS (PU3UUECKUX CBOWCTB KOHJCHCHPOBAHHBIX BelecTB, CHeUNpakTUKyM MO (PU3HUECKON IEKTPOHH -
Ke.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HaMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— IIK-3 cnocoOGHOCTh TEOPETUYECKH U HKCIEPUMEHTAThHO HCCIEeIOBaTh BO3JEHCTBUE pa3Iny-
HBIX BHJIOB M3JIY4YEHHUI HA MPUPOTY U3MEHEHUI CBOMCTB KOHIEHCHPOBAHHBIX BEUIECTB U MOIU(PHUKAIIMIO
CBOMCTB HX TMOBEPXHOCTH, a TaKKe pa3padarbiBaTb W HCIOJIB30BATh MaTEeMaTUYECKUE MOJENU s
MMPOTrHO3UPOBAHUS UBMCHCHUS UX CBOI>'ICTB;

— IIK-4 cnocoGHOCTh pa3palaTbiBaTh U MPUMEHSATH SKCIIEPUMEHTAIBHBIE METO/ABI UCCIIEeI0Ba-
HUA (I)I/I3I/I‘-ICCKI/IX CBOIICTB KOHACHCUPOBAHHLIX BCIICCTB, @ TAKKXC MOACPHU3IUPOBATH CYHICCTBYIOIIUC U
pa3pabaThiBaTh HOBBIE TEXHOJIOTHH MOJIY4YE€HUS KOH/IEHCUPOBAHHBIX BEIECTB;

B pesynprare u3ydeHus IUCIHUIIMHBI 00YJaIOIUNACS TOJIKEH:

— 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH (HOPMHUPOBAHUS KOHJIEHCUPOBAHBI CpeJl, OCHOBHbBIE METO-
JIbl U3YYCHHSI KPUCTAJUTMYECKUX CTPYKTYP; METOJbl TEOPETUUECKUX MOAXOAOB B OMUCAHUU U U3YYECHUU
SBJICHUN B (pU3MKE KOHICHCHPOBAHHOTO COCTOSHUS; OOIIME BOMPOCHI YIPABICHUS CTPYKTYPOH M CBOM-
CTBaMHU KOH/ICHCHPOBAHHBIX CUCTEM, 0a30Bble METOABI CO3/IaHUS MaTEepPHAJOB C 3apaHee 3aJaHHBIMU
CBOWCTBaMH.

— yMeThb Pa3BUBaTh MOJAXO/bI K PEIICHUIO MMOCTABJICHHBIX 3aja4, pa3padaThiBaTh HOBbIE TEXHO-
JIOTUU B (1)I/I3I/IKC KOHACHCUPOBAHHOI'O COCTOAHUSA, OIMUCBIBATL U KAYCCTBCHHO O6TJSICH$ITL OCHOBHBIE CO-
CTOSIHUS B TBEP/IOM Telle; MPUMEHSTh METO/Ibl OMUCAaHUE KPUCTAJUIMUECKUX CTPYKTYpP, MOJECIUPOBAThH (U -
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3MYECKHE TIPOLIECCHI.

—  BJIajIeTh MOHATHAMH Ka4eCTBa UCCIICIOBAHUN, OTHOCSIIMXCS K 00JacTH (DU3NKH KOHJCHCUPO-
BAHHOTO COCTOSIHHS; CAMOCTOSITEIIbHBIM H3y4eHHEM M CIHOCOOHOCTHIO aHAIM3UPOBAThH CIICIUATHHYIO
HAYYHYI0 ¥ METOAWYECKYIO JINTepaTypy, CBA3aHHas ¢ mpolieMamMu (U3UKU KOHJICHCHPOBAHHOTO COCTOS -
HHSI BEIECTBA; YKCIICPUMEHTAILHBIX HUCCIICOBAaHUN CBOMCTB TBEP/BIX TEJl HA COBPEMECHHOM HWHHOBAIIH-
OHHOM 00OpYIOBaHUH.

4. O0beM IUCHHUILIMHBI U BUABI Y4eOHO# padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI cOCTaBIsAeT 4.0 3a4eTHBIX €AMHUIIBI U MIPEJICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTHHBI

Bunbl yueOHOI nesTebHOCTH Bcero gacos Cemectpsl
4 cemecTp 5 cemecTp

AynuaTopHbIe 3aHATHS (BCETO) 54 36 18
Jlexuun 18 18 0
[IpakTuueckue 3aHATHS 36 18 18
CamocTosiTenbpHas padboTa (Bcero) 54 36 18
[IpopaboTKa JEKIIMOHHOTO MaTepuaa 8 8 0
[ToaroroBka K NpakTUYECKUM 3aHATHUSM, 46 28 18
CeMHMHapaM

Bcero (0e3 ax3ameHa) 108 72 36
[ToaroroBka u ciava sK3aMeHa 36 0 36
OO01mast TpyI0eMKOCTb, 4 144 72 72
3auernbsle EaqnHunb! 4.0 2.0 2.0

5. Conepxanne TUCUMILIIMHBI

5.1. Pa3aesnl AuCcHUIIMHBI M BUALI 3aHATHH
Paznensl AMCIUIIITMHBI U BUABI 3aHATUIN NPUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl AUCIUIUIMHEL U BUIBI 3aHITHHA

= = | 88 5 S
> z S | 2% 5 2
Ha3Banus pa3nenoB IuCHUTITUHB %ﬁ g_ g g § § %
= | B | 3 | 83 25
£ S 38 §E
4 cemectp
1 Cubl cBsI3U B TBEPBIX TEJIaX 3 2 6 11 [TK-3, TIK-4
2 CumMmeTpus TBEPABIX Tell 2 6 5 13 [1K-3, I[IK-4
3 JledexTsl B TBEPBIX TETAX 2 2 5 9 [1K-3, TIK-4
4 JIndpaxius B KpucTaaax 2 2 5 9 [TK-3, TIK-4
5 Konebanus pemetku 2 2 5 9 [1K-3, I1K-4
6 TertoBbie CBOMCTBA TBEP/IBIX TEII 3 2 5 10 IIK-3, IIK-4
7 DNEeKTpOHHBIE CBOMCTBA TBEPABIX TEI 4 2 5 11 I1K-3, I[IK-4
Hroro 3a cemectp 18 18 36 72
5 cemecTp
8 MarnuTHbIe CBOMCTBA TBEP/IBIX TE 0 6 6 12 [TK-3, T1IK-4
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9 OnTHyeckre ¥ MarHUTOONTHYECKHE CBOM- 0 9 9 18 IIK-3, IIK-4
CTBa TBEP/BIX TEI

10 CBepx1mpoBOAUMOCTH 0 3 3 6 [1K-3, TIK-4
Hroro 3a cemectp 0 18 18 36

Hroro 18 36 54 108

5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIASIM)
ConeprkaHne pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmmie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3enaoB TUCIUILINH (TI0 JEKITHSIM)

Haszpanus pa3aciioB

CopneprkaHue pa3ieiaoB TUCIUILIMHEI (1O JEKIIUSIM)

TpynoeMKoCTb,

q

dopmupyembie
KOMIIETEHIIUU

4 cemecTp

1 Cubl cBSI3U B TBEPIBIX
Tenax

BBenenue B aucuuIuIMHy. DJIEKTPOHHAS CTPYKTypa
aTOMOB. XUMHUYECKas CBSI3b M BaJICHTHOCTb. THIIBI
CHWJI CBSI3U B KOH/IEHCHPOBAHHOM COCTOSIHUU: BaH-
Jiep-BaajibCOBA CBsI3b, NOHHAS CBSI3b, KOBAJICHTHAS
CBSI3b, METANINYECKAS CBS3b. XUMHUYECKAs! CBSI3b U
OompKHUM nopsaok. CTpyKTypa BelecTBa ¢ HeHaIpaB-
JICHHBIM B3auMozeiicTBueM. [Ipumepsl kpucramiye-
CKUX CTPYKTYp, OTBEUAIOIIUX [UIOTHBIM YIIaKOBKaM
mapoB: npoctas kyomdeckas, OLK, T'LIK, I'TTY,
crpykrypa tuna CsCl, Tuna NaCl, ctpykTypa THna
niepoBckuta CaTiO3. OcHOBHBIE CBOICTBA KOBAJICHT-
HoM cBsi3u. CTpyKTypa BELIECTB C KOBAJIEHTHBIMH CBSI-
3siMu. CTpyKTypa BEUIECTB THIA ceneHa. [ mbpuansza-
1LIUs] aTOMHBIX OpOMTajel B MOJIeKyIax U KpucTauiax.
CrpykTypa THITa anMasa u rpadura.

(O8]

Htoro

TK-3,

2 CuMmmeTpus TBEPABIX
TEN

Kpucrannuyeckue n amop@Hbie TBEp/bIE TEa.
TpaHcasAMOHHAsA MHBAPUAHTHOCTL. ba3uc u kpucran-
JIMYecKas CTpyKTypa. DJIeMeHTapHas sueiika. fddeiika
Burnepa — 3eiitua. Pemerka bpase. O603HaueHus
Y3JI0B, HAIIPABJICHUN U IJIOCKOCTEN B KPUCTAJLIE.
OOpartHast penieTka, ee cBoricTBa. 30Ha bpuiiosHa.
DJeMEeHTbl CHMMETPUH KPUCTAJUIOB: TOBOPOTHI, OTpa-
YKEHUs, UTHBEPCUS, UHBEPCUOHHBIE IOBOPOTHI, TPAHC-
nsnuu. Onepanuu (mpeoOpa3oBaHus) CHMMETPHUH.
DNeMEeHThI TEOPUH TPYIII, TPYIIbI CUMMETpUH. Bo3-
MOJKHBIE MTOPSAIKH MOBOPOTHBIX OCEHl B KpHUCTAJLIE.
[IpocTpaHCTBEHHBIE ¥ TOUECUHBIE TPYIIIBI (KPUCTAILIU-
yeckue kiaccel). Kimaccudukarus pemerok bpage.

Hroro

I1K-3, TIK-

3 ledexThl B TBEPIBIX
TeJax

Toueunsie nedekTrl, uX 0OpazoBanue u TUp y3us.
Baxkancuu n mexy3enbHbie aToMbl. JledexTsr Openke-
ns 1 lortku. Jluneiinsie nedextsl. KpaeBoie v BUH-
TOBBIC TUCIIOKAIIMA. PoJIb AUCIOKAIMi B IIaCTHYE-
CKOU AedopMariii.

I1K-3, TIK-
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Htoro

4 Tudpaxuus B
KpHCTaJLIax

Pacnpoctpanenue BoiH B kKpuctamiax. Audpaxmus
PEHTTEHOBCKUX Jy4eil, HEBUTPOHOB U 3JIEK-TPOHOB B
KpUCTajlie. YIPyroe U HEYIpyroe paccesiHue, ux oco-
O0eHHocTH. bparroBckue orpakeHuss. ATOMHBIN U
CTPYKTYpHBIH (axTopsl. Audpaxius B aMophHBIX Be-
iecTBax.

Hroro

TK-3, TTK-

5 Konebanus pemerku

KoneGanust KpuCTaIUIMYECKOI peleTKU. Y paBHEHUS
JBHKEHUs aTOMOB. [IpocTas u ciiokHast OHOMEpHBIE
LIENIOYKH aTOMOB. 3aKOH JHUCIIEPCUH YIIPYTUX BOJH.
AKycTuueckue u ontuueckue konedanus. Kpanrona-
Hue konebanuil. DoHOHBI. DIEKTPOH-(POHOHHOE B3au-
MOJICUCTBHE.

HUroro

I1K-3, TIK-

6 TermnoBble CBOMCTBA
TBEPIBIX TEJ

TernoeMkocTh TBepAbIX Ted. Pemetounas Temioem-
KOCTb. DJIEKTPOHHAS TEIUIOEMKOCTh. TemneparypHas
3aBHCHUMOCTD PEIICTOYHOMN U 3JIEKTPOHHON TEIIOeM-
kocTu. Knaccuyeckasi Teopusi TEIUIOEMKOCTH. 3aKOH
PaBHOMEPHOTO paclpeeICHHs SHEPTUHU IO CTEHEHIM
cBO0O/IBI B KJIacCHYECKOH (u3uke. [ paHuUIbI cripa-
BEJUIMBOCTH KJlaccuueckoil Teopuu. KBanTosas Teo-
pust TerioeMKocTH 1o DiHiterny u Jlebaro. Ilpe-
JIeJIbHBIE CITy4au BBICOKHUX M HU3KUX TEMIIEpaTyp.
Temneparypa /le6as. TemnoBoe pacmmpenne TBepAbIX
ten. Ero ¢pusnueckoe npoucxoxnenrue. AHrapMoHU-
yeckue koiebanus. TeronpoBoIHOCTh pPelIeTOUHas
U 2JIeKTpoHHas. 3akoH Bunemana — @pania aiis 5ek-
TPOHHOU TEIJIOEMKOCTH M TETUIONPOBOAHOCTH.

Hroro

I1K-3, TIK-

7 DNEeKTpOHHBIE CBOMCTBA
TBEPJIBIX Tell

DJEeKTPOHHBIE CBOWCTBA TBEP/BIX TEJI: OCHOBHBIE IKC-
nepuMeHTanbHble GakThl. [IpoBoaMMOCTB, 3hdeKT
Xomna, TepMmoI/IC, HoTOnpOBOAUMOCTD, ONTHYECKOE
nornouieHue. TpyaHoCTH 00bICHEHHS STUX (aKTOB Ha
OCHOBE KJ1accuueckoil Teopun pyne. OcHOBHBIE
pUOIMKEHUs 30HHOU Teopuu. [ paHnYHbIE yCIOBHS
bopna — Kapmana. Teopema bnoxa. bioxoBckue
¢bynkuuu. Kpasunmmynsc. 30ub1 bpunosna. Duepre-
TUYECKHE 30HBI. BpaTrTOBCKOE OTpaXKeHHE dIIEKTPOHOB
IpU ABMKEHUU 10 Kpuctamty. IlonocaTslil criektp
sHepruu. [Ipubmmkenne CHILHOCBA3aHHBIX JIEKTPO-
HOB. CBs3b LIMPUHBI Pa3pPEIICHHOMN 30HBI C EPEKPbI-
THEM BOJIHOBBIX (DYHKLIMI aTOMOB. 3aKOH IUCIEPCUH.
Tenzop o6pathbIX 3P dexTuBHbIX Macc. [Tpubnmxe-
HUE MTOYTH CBOOOTHBIX AIIEKTPOHOB. bparroBckue ot-
paskeHHsI IEKTPOHOB. 3aMOJHEHUE SHEPTreTUYECKIX
30H 3JiekTpoHamu. [loBepxHocth @epmu. [1noTHOCTH
cocTossHui. MeTasuibl, AU3NEKTPUKU U NOIYIPOBO/I-
Huku. [Tomymeranisl.

HUroro

TK-3, TTK-
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Hroro 3a cemectp 18
Hroro 18

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)
U o0ecnieyBaeMbIMH (IOCJIEAYIONIUMH) TUCHHILIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrnieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTMHBI B MeXKANCIUILTMHAPHBIC CBSI3U

Ne pa3znenoB qaHHON JUCUMIUIMHBL, 17151 KOTOPBIX HEOOXOIMMO H3ydeHHUE
HanMeHOBaHHE TUCIUILINH o0ecrevnBaomuX U 00ecrnednBaeMbIX JUCIUILTUH

1 2 3 4 5 6 7 8 9 10

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 ®u3uKOXUMUS YIIOPSIIO-
YEHHBIX U HEYIIOPSAI0UEH-

+ + + + + + + + + +
HBIX KOHJCHCUPOBAHHBIX
BEILIECTB
2 Oduznyeckue OCHOBEI BO3-
JEUCTBUS U3TyYEHUN Ha . . L+ i i n n n n n

CBOMCTBA KOHJCHCHUPOBAH-
HEBIX BEIIECTB

[Tocnenyromuye TUCITUTIITUHBI

1 Marematnyeckue MOJENH
U IIPOrHO3UPOBAHUE U3ME-
HeHUus! GU3NYECKUX CBOWCTB | + + + + + + + + +
KOH/ICHCUPOBAHHBIX Be-
LIECTB

2 CreunpakTukyMm 1o puzu-

. - - + + + + + + + +
YCCKOU SJICKTPOHHUKE

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIl
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX INPH W3yYCHUW NUCHUIUIMHBI, W BUAOB 3aHATHH
npeCTaBIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYCHUH JAUCIMIUIMHBI, U BUIOB 3aHS -

THI
§ Bune! 3angTmit
= :
5 = o
5 g m_ s dopMbl KOHTPOJIS
E 9 5 ]
= = < =
< (o8 <
~ = ©
ITK-3 + + + Tect, luddepennupoBannblii 3a-
qer
I1K-4 + + + Tect, luddepenurpoBanHblii 3a-
qer
6. UHTepakTHBHbIE MeTO/ALI U (POPMBI OPraHU3ALUH 00yYeHH S
He npenycmotpeno PVYII.
7. JIabopaTopHblie padoThI
He npenycmorpeno PVYII.

8. [IpakTHYeckue 3aHATHS (CEMUHAPHI)
HanmMeHnoBaHue npakTHUeCKUX 3aHATHH (CEMUHAPOB) MpUBeEIeHO B Tadmmie 8.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 z§
3 =
Z > 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o) S E
= o, =
& o 2
~ S}
4 cemecTp
1 Cunbl CBA3M B TBEPABIX | XUMHUYECKas CBSI3b. THIIBI CUJI CBSI3U 2 T1IK-3, TIK-
Tenax Hroro 2 4
2 Cummerpus tBepaplx | Kpucramimueckas pemerka 4 [IK-3, TIK-
el [IpocTpaHCTBEHHBIE ¥ TOYEYHBIE IPYIIIIBI 2 4
Hroro 6
3 JledekTsl B TBEpABIX Toueunsle u nuHENHbIE 1eEKThl B KOHIEHCUPOBaH- 2 [IK-3, TIK-
TeNnax HBIX BEIIECTBAX 4
Hroro 2
4 Tudpaxuus B Judpaxius peHTTeHOBCKUX JTy4en 2 [K-3, TIK-
KpHUCTaJuIax Hroro 5 4
5 Konebanus pemerku VYpaBHEHHUsI IBUKEHHS ATOMOB 2 [IK-3, TIK-
Hroro 2 4
6 TermnoBble cBOHCTBA TeroBbie CBOMCTBA KOHJIECHCUPOBAHHBIX BEIIECTB 2 T1K-3, TIK-
TBEPJIBIX TEI Hroro 2 4
7 DNEeKTPOHHBIE CBOMCTBA | DJIEKTPOHHBIE CBOMCTBA KOHACHCUPOBAHHBIX BELIECTB 2 IIK-3, TIK-
TBEPJIbIX T 4
P el Hroro 2
Hroro 3a cemectp 18
5 cemecTp
8 MarnuTHbIe CBOWCTBAa | MAarHWTHBIE CBOMCTBA KOH/IEHCHPOBAHHBIX BEILIECTB 6 [IK-3, TIK-
TBEPJBIX TEI Hroro 6 4
9 OnTuueckue u [Tornomnenue cBeTa B KOHJIEHCUPOBAHHBIX BEIIECTBAX 3 TIK-3, TIK-
MarHUTOON TUYECKH 4
artutoo cexue MarnuTtoontuyeckue 3P eKTh 3
CBOMCTBA TBEPABIX TEI
OnTHyeckue MOCTOSHHBIE KOHIEHCUPOBAaHHBIX BE- 3
IECTB
Hroro 9
10 CepxmpoBoauMOCTh | CBEpXIPOBOJIMMOCTh KOHACHCUPOBAHHBIX BEILIECTB I1K-3, T1K-
4
Hroro 3
Hroro 3a cemectp 18
Hroro 36

9. CamocTrosiTesqibHasi paboTa

Bugpl camocTosTenbHOM paboThl, TPYA0OEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABIICHHI B

Tabimite 9.1.
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

HasBanus pasnenos

Bunnr camocTosTeLHON
paboThI

TpynoeMkocTsb,

9

dopMUpyeMbIe

KOMIIECTCHIIUU

@OpMBI KOHTPOJIA

4 cemecTp

1 Cunbl CBSI3U B TBEPABIX
Teaax

[ToaroroBka k mpakTuue-
CKHUM 3aHATUAM, CCMHUHA-
pam

N

IIpopaboTka JIEeKIIUOHHOTO
Marepuaia

HUroro

JuddepeHurpoBaHHBIHI
3aueT, Tect

2 CuMmMeTpus TBEPIBIX
TeN

[TonroToBka k mpakTuye-
CKHM 3aHSTHSAM, CEMHUHA-
pam

[TpopaboTka JIEKITMOHHOTO
MaTepuana

HUroro

I1K-3,
[1K-4

JuddepeHnrpoBaHHBIHI
3aueT, Tect

3 JledekTsl B TBEPABIX
Temax

[ToaroroBka k mpakTuue-
CKHM 3aHSTHSIM, CEMHHA-
pam

[IpopaboTka TeKIIHOHHOTO
MaTepuana

Hroro

TK-3,
TK-4

JudpepeHnnpoBaHHbIi
3aueT, TecT

4 Nudpaxus B
KpHUCTaJIax

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSM, CEMHUHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuana

HUroro

TK-3,
TK-4

JuddepeHunpoBaHHbIif
3aueT, Tect

5 Konebanus pemieTku

[ToaroroBka Kk mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[IpopaboTka J1eKIIHOHHOTO
Marepuaia

Hroro

[1K-3,
I1K-4

JuddepenunpoBaHHbIit
3aueT, Tect

6 TermnoBbIie CBOMCTBA
TBEPJIBIX TEIl

[ToaroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[IpopaboTka JIEKIIHOHHOTO
Mmarepuana

Hroro

TK-3,
TK-4

JudpepeHnnpoBaHHbIMf
3aueT, Tect

7 DneKTpOHHBIE CBOMCTBA
TBEPABIX TEI

HO,I[FOTOBKa K IIpaKTHU4eC-
CKHM 3aHATUAM, CCMHUHA-

I1K-3,
[1K-4

JuddepeHunpoBaHHbIHI
3aueT, Tect
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pam
[IpopaboTka JIEKIIMOHHOTO 1
MaTepuana
Htoro 5
Hroro 3a cemectp 36
5 cemecTp
8 MaruutHsle cBoiictBa | [loaroroBka k nmpaktuye- 6 |IIK-3, Tect
TBEPABIX TEI CKHM 3aHATHSAM, CEMHHA- [1IK-4
pam
Hroro
9 Onrtuyeckue u [ToaroroBka Kk npaxkTuye- 9 |IIK-3, Tect
MarHUTOONTUYECKHUE CKHMM 3aHSTUSAM, CEMHHA- [1K-4
CBOMCTBA TBEPABIX TEIl pam
Utoro 9
10 CepxmnpoBoaumocTth | [loaroroBka K npakTuye- 3 [1K-3, Tect
CKHM 3aHSATHSM, CEMHHA- I11IK-4
pam
Htoro 3
Hroro 3a cemectp 18
TloaroroBka u caaya dK3a- 36 DK3aMeH
MEHa
Hroro 90

10. KypcoBoii npoekr / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JiJisi OlleHKH YCIIeBAeMOCTH 00yUYaloIIuXCsl
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTrypa

1. Emudanos, ['U. ®usuka TtBEpAOrO Tena [DneKTpoHHBIN pecypc]: yueOHoe mocobue / IH.
Enudanos; CII6. UznatensctBo «Jlaub», 2011. — 288 c. [DnexrtponHsii pecypc] - Pexum nocryma:
https://e.lanbook.com/reader/book/2023/#1 (mata oopamenus: 20.07.2018).

2. bonpapenko I'I'. Pagnanmonnas ¢usuka, CTpyKTypa M MPOYHOCTb TBEPIBIX Tel [DIEKTPOH-
HBIN pecypc] [DnexTpoHHBINH pecypce]: yueoHoe nmocodue / I'I. bonmapenko. - M. Jlabopatopus 3HaHMIA,
2016. - 465 c. - Pexum npocryma: https://e.lanbook.com/reader/book/90257/#1 (mara oOpamieHus:
20.07.2018).

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

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O0s3aTeibHbIE y4eOHO-MeTOAUYeCKHe MOCO0Us
1. 3amaum no ¢usuke TBeproro tena : Coopuuk 3aaad : Ilep. ¢ anri. / 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 NcTonb3yeTcs ISk MPAKTUYECKUX 3aHATUNA U CAaMOCTOSITETTLHOM paboThl) (Hanuuue B 6uo-
muoteke TYCVYP - 4 5k3.)

CornacoeaHa Ha noprane Ne 39110 10



12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IlpodeccuonanbHbIe 6a3bl JAHHBIX U HHPOPMALHOHHbIE CIIPABOYHbIE CHCTEMbI
1. https://elibrary.ru (cBoOOaHBIN AOCTYI)

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

3. https://materials.springer.com (CBOOOIHBIN JOCTYII)

4. https://lib.tusur.ru/ru/resursy/bazy-dannyh (cBoOGOAHBII TOCTYTI)

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TUCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecneyeHune

13.1. O6uiue TpedGoOBaHMA K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBenieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUYECTBOM I10-
CaJIOuHBIX MECT He MeHee 22-24, 000pyAoBaHHAs TOCKOH U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHHE U yUeOHO-HAITBIIHBIE TOCOOMs, 0OecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaibHO-TEXHMYECKOE M IPOrPaMMHOe o0ecredeHne I NPAKTHYEeCKUX 3aHATHI

VY4ueOHast aymuTopust

yueOHas ayIUTOpus AJIs NPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yuyeOHast ayIuTOpus AJIs IIpo-
BEACHUA 3aHATHHN CCMHUHApPCKOIo TUIIa, IMOMCHICHUC IJId NPOBCACHUA T'PYIIIOBLIX WU WHIAWBHUAYAJIbHBIX
KOHCYJbTAllMH, TOMELIEHNE IS POBEACHUS TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTecTaluu

634034, Tomckast obnacts, . Tomck, Bepmununa ynuna, n. 74, 217 ayn.

Onucanue uMerouierocs 000pya0BaHuUsA:

- [Ipoexrop;

- HoyTOyx;

- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[TporpammHoOe obecrieueHue He TpeOyeTcs.

13.1.3. MarepuaJbHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecriedyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTOB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIACChI),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.
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CocTtaB 060pyI0OBaHHS:

- yueOHast MeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKITIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMamoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMIL C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/mepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHUs Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN cHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecsi ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P IOMOIIH BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3a1aHus
1.Kakoe n3nyyeHue Ha3bIBA€TCS 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 OMMCHIBAIOT PaJHallMOHHbIE CBOMCTBA MaTepHAJIOB.

1. moka3zaTenp MpeJoMIIeHHs], TOKa3aTellb NOMIOMEHUs, KOO (OUIIUEHT OTpaKEeHUSI.

2. k03 GUIMEHT MOTIOIEHHs, KOI((DUIIMEHT SKCTUHIIMU, KOAPPHUIIUEHT MPOIyCKaHuUsI.

3. ko3 PUIMEHT MmorIomeHus, Ko3(pPUIUEHT oTpakeHUs, KO3PPHUIIMEHT MPOMyCKaHUsl, OTpaka-
TeNbHAasl CIIOCOOHOCTH
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4. paguaniMoOHHAsA CTOMKOCTb, 71032 OOIyUeHHS.

. TerparoHasibHbIE PEIIETKH MOTYT OBITh:

. IPOCTHIMH, 0OBEMO-LIEHTPUPOBAHHBIMU U TPAHELIEHTPUPOBAHHBIMU;
. IPOCTBIMH U 00BEMO-LIEHTPUPOBAHHBIMH;

. IPOCTHIMH U 0a30LIEHTPUPOBAHHBIMU;

. IPOCTBIMH U TPaHEIEHTPUPOBAHHBIMHU.

W —

6. Jln1s1 Kakoil cuCTEMBI XapaKTEpHbI CIIEAYIONINE CBOMCTBA: IBE KPUCTAIIIMUECKHE OCU HE TIEPIIEH -
JUKYISIPHBI JPYT YTy, HO TPEThsl NMEPIEHAUKYISIPHA UM O0EUM, MEPUOJbl TPAHCISALUKN PA3IUYHBI BO
BCEX TPEX HAIIPaBJICHUAX:

. TPMKJIMHHAS;

. TeTparoHajJbHas;
. MOHOKJIMHHas;

. TeKCaroHaJbHas.

AW~

. ®OHOHBI, KaK U ()OTOHBI, TIOAUUHSIOTCS CTATUCTHUKE. . .
. MaxkcBemna-bonbiimaHna;

. bonpimana;

. ®epmu-/lupaka;

. boze-Ditnmreiina.

AW =

. [loBeneHune TeninoeMKOCTb MPU BHICOKUX TEMIEPATypax KOPPEKTHO OMUCHIBAET 3aKOH. ..
. JleOas;

. Trononra-IITu;

. DUHIITENHHA;

. Oypse.

AW N — oo

9.0T1paxeHue MEAJIEHHBIX 3JIEKTPOHOB OT MOBEPXHOCTU KPUCTAJLIA OMMCHIBACTCS:
1. 3akoHOM Mo31H.

2. 3axoHoM bparra

3. 3akoHom Ilnanka

4. 3axkoHOM DHIITEHHA.

10. Bo30yxeHue peHTTeHOBCKOIO U3YYeHUs B MaTepUaax BhICOKO-3HEPTeTUYECKUMH JIEKTPO-
HaMM ONHCHIBAETCS

1. 3akoHoM Mo3nu.

2. 3akonoM bparra

3. 3akoHoM Ilnanka

4. 3axoHOM OHIITEIHA.

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

2. YHUCITY 3IEKTPOHOB;

3. uKMcIy aTOMOB B KPHCTAJLIE;

4. Macce JIEKTPOHOB.

12. BenuunHy, paBHYIO OTHOILIEHHUIO 3JIEKTPUUECKOr0O MOMEHTA JUAJIEKTPHKA K ero 00bemMy Hasbl-
BaIOT:

1. TUAIEKTPUYECKON TPOHUIIAEMOCTBIO CPEIbI;

2. OTHOCUTENILHOM IUAJIEKTPUYECKON BOCIIPUUMYHUBOCTHIO;

3. MOJSIPU3YEMOCTHIO;

4. TMUNIOJIBHBIM MOMEHTOM.
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13. Kak Ha3bpIBaeTCs 3MHCCHS 3JIEKTPOHOB M HMOHOB C IIOBEPXHOCTM MaTepuana IpU BBICOKHUX
HaNpsDKEHUSX

1. Tepmosmuccus

2. ®oTo-3MHUCCHUA

3. IToneBas sMuccus

4. YnapHas sMuccus

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

1. Tepmoamuccus

2.®Doto-3muccus

3.IloneBas smuccus

4.YpapHasi sMUCCUS

15. KonmnyecTBO AMCIIOKALINH. . .

1. HEe 3aBUCHUT OT TEMIIEpaTyphI;

2. 3aBUCHUT OT TEMIIEPATYypPHI 110 JTUHEHHOMY 3aKOHY;

3. 3aBHUCHUT OT TeMIepaTypbl IO KBaIpaTUYHOMY 3aKOHY;
4. 3aBUCHUT OT TEMIIEPATYPHI [0 KyOMYIECKOMY 3aKOHY.

16. Mexny AUCIIOKALUSIMU CYIIECTBYET:
1. cmaboe ynpyroe B3auMOICHCTBHE;

2. cnaboe Heynpyroe B3aMMO/ICHCTBHE;
3. CWJIbHOE YIIPYTO€ B3aUMOJICHCTBUE;
4. cCUIIbHOE HEYNIPYTO€ B3aHUMO/ICHCTBUE.

17. Toueunble neEeKThI, BOZHUKAIOIINE TPU OOJYUCHUU KPUCTAIIIOB OBICTPBIMU YACTHIIAMH, IO-
JyYWIA HAa3BaHUE. ..

1. TMHEWHBIX NeEKTOB;

2. neexron mo LloTTku;

3. nedexToB Mo DpeHKernto;

4. paIManMOHHBIX J1e(hEKTOB.

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

2. ®pankom u Pugom;

3. ®penkenem u OpaHkoM;

4. I'noocom u Pumom.

19. O6pazoBanue nedekron mo [1IoTTKM yMeHbIIaeT MIIOTHOCTh KpUCTAIIA U3-34. ..
1. yBenudenwust ero o0beMa MpH MOCTOSHHOM Macce;

2. yMEHbIIIEHUE €T0 MAcChl IPU MOCTOSHHOM 00BEME;

3. yMEHBIICHHEM €r0 00heMa U YBETUICHUEM MaCChI;

4. yMeHbILIEHUE €r0 MacChl U YMEHbILICHHs 00beMa.

20. TIpu Temneparype abCONMIOTHOTO HYJS ypoBeHb Depmu 11 COOCTBEHHOTO MOJIYNPOBOIHUKA
pacrosiaraercs. ..

1. mocepearHe MeXAy JHOM 30HBI IPOBOJUMOCTH U TIOTOJIKOM BaJICHTHOM 30HBI;

2. mocepearHe MeXI1y JHOM 30HbI IPOBOAMMOCTH M YPOBHEM JIOHOPHOU MPUMECH;

3. mocepearHe MEXy YPOBHEM aKIENTOPHOU MPUMECH U MOTOJIKOM BAJICHTHOM 30HBI;

4. HAXOIUTCS B BAJICHTHOMN 30HE.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI
1. Tumbl cuit CBSI3U B KOHIEHCUPOBAHHOM COCTOSTHUH.
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2. XuMu4eckas CBsI3b U OJMMKHUN TOPSIOK.
3. OOpatHast penieTka, ee CBONWCTBa.
4. 3ona bpunntosHa.

5. DneMeHTbl CUMMETPUN KPUCTAJIOB: IOBOPOTHI, OTPAXKEHUsI, UHBEPCHSI, HHBEPCUOHHBIE TIOBO-
POTBI, TPAHCIIALIUH.

6. Dddext Xomna.

7. Tepmo-3/IC.

8. @OTONMPOBOIUMOCTb.

9. HamMarHn4eHHOCTh M1 BOCIPUUMYHUBOCTD.

10. JlnamarHeTUKH, MTapaMarHeTUKH ¥ eppOMarHeTUKH.

11. 3axons! Kropu u Kropu — Beiicca.

12. [TapamaraeTusm 1 AMaMarHeTu3M JEKTPOHOB MPOBOAUMOCTH.

13. ITpupona peppomaruernzma. da3oBbiii epexo B (heppoMarHuTHOE COCTOSTHUE.
14. Touka Kropu 1 BOCHpHHUMYHBOCTH (heppOMarHeTHKA.

15. ®eppomarautHbie aoMeHbl. [IpuunHbl mosBieHus aoMeHoOB. JlomenHble rpanunbl (brioxa,
Heens).

16. AutudeppomaraeTuku. MarautHas crpykrypa. Touka Heens. BocnipunMumnBocTts antugeppo-
MarHeTHKOB.

17. ®eppumarneTuku. MarauTHas CTpyKTypa ¢heppruMarHeTUKOB.

18. CrimHOBBIC BOJHEI, MAarHOHBEI.

19. JIBukeHre MarHUTHOIO MOMEHTA B IIOCTOSIHHOM U NIEPEMEHHOM MAarHUTHBIX MOJISX.
20. DNeKTpOHHBIN NTapaMarHUTHBIN PE30HAHC.

21. SInepHbIil MAarHUTHBINA PE30HAHC.

22. KoMIuIeKCHas TUAIEKTPUYECKast IPOHUIAEMOCTh U ONITHYECKUE TTOCTOSIHHBIE.

23. Koo dunueHTh! TOTIIOMICHHS U OTPaKCHHUS.

24. Cootnomenusi Kpamepca—Kponwura.

25. Tloromenus cBeTa B MOJYMPOBOJAHUKAX (MEX30HHOE, TPUMECHOE TOTJIONICHNE, TIOTJIOIICHHE
CBOOOIHBIMH HOCHUTEIISIMU, PEIIETKON ).

26. OnpeneneHue OCHOBHBIX XapaKTEPUCTUK MOIYIIPOBOAHUKA U3 ONTHUYECKUX UCCIIEJOBAHUM.
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27. Maruautoontuueckue 3pdextsl (3p ekt apanes, Poxra u Keppa).

28. IIpoHMKHOBEHME BBICOKOYACTOTHOTO MOJIS B NPOBOAHUK. HOopMasIbHBIN M aHOMAaJIbHBIA CKUH-
s dexTrl. TommumHa CKUH-CIIOSL.

29. CeepxmnpoBoaumocThb. Kputndeckas temmneparypa.

30. BeicokoTemMniepaTypHbI€ CBEPXITPOBOTHUKH.

31. Dddext Meiicuepa.

32. Kputnyeckoe 1osie u KpUTUIECKHUM TOK.

33. CBepXIpOBOHHMKHU MEPBOrO U BTOPOro poja. X MarHuTHbIE CBOMCTBA.
34. Dddext xo3edcona.

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

14.1.3. Bonpocsl nugdepeHIIUPOBAHHOIO 3a4eTa
1. DnexTpoHHas CTPYKTypa aTOMOB.

2. XuMU4ecKas CBSI3b U BAJICHTHOCTb.

3. CrpykTypa BellecTBa ¢ HEHAIPABICHHBIM B3aUMOJICHCTBUEM.

4. IIpumepbl KpUCTAIUIMYECKUX CTPYKTYP, OTBEYAIOUIUX IUIOTHBIM YIIAaKOBKaM I1apOB.
5. Kpucrannuueckue u amopgHbIe TBEpbIE Tea.

6. TpaHcIALMOHHAs. UHBAPUAHTHOCTD.

7. ba3uc n KpucTajImdeckasi CTpyKkTypa.

8. DneMeHTapHas siueiKa.

9. Knaccuduxkanus pemerok bpase.

10.Toyeunsie nedexTsl, uX oOpazoBanue u AUPPy3us.

11. Bakancuu U MEXy3€JIbHBIE ATOMBI.

12. ledexts Openxens u LorTku.

13. JIuneitnbie AeEKTHI.

14. Ponb nucnokanuii B miiacTUYecKoil 1eopmanuu.

15. PacipocTpaHeHue BOJIH B KpUCTAJLIAX.

16. udpakius peHTTeHOBCKUX JTy4el, HEUTPOHOB U 3JIEK-TPOHOB B KpUCTaJLIE.
17. Ynpyroe u Heylpyroe paccesHue, ux 0COOEHHOCTH. bparropckue oTpaskeHus..

18. dudpakius B aMOp(pHBIX BELIECTBAX.
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

K€.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Konebanus kpucTamIn4eckol pereTKy.
YpaBHEeHUSI TBUKEHHSI aTOMOB.

[Ipocras u ciokHas OTHOMEpHbBIE LIETOYKU aTOMOB.
3aKOoH IUCTIEPCUH YIPYTUX BOJH.

@DOHOHBI.

DneKTpoH-POHOHHOE B3aUMOJICHCTBHE.
Tenao0eMKoCTh TBEPABIX TEN.

PemeTouynas TEmI0EMKOCTb.

DNEeKTpOHHAs TETJIOEMKOCTb.

Knaccuaeckas TEOpHU TCINIOEMKOCTH.

3aKOH PaBHOMEPHOT'O pacIpe/ie]IeHHUs SHEPTUH O CTeTe-HsAM CBOOO/IbI B KJIaCCHUECKOi Gu3u-

I'panuLbI CIIpaBEIMBOCTH KIIACCUYECKOU TEOPHH.
KBanTOBas TEOpUS TEIUIOEMKOCTH 110 DiHIITEHHY U J{ebaro.
TermmonpoBOAHOCTh pEIETOYHAS U JJIEKTPOHHAS.
DJNEKTPOHHBIE CBOMCTBA TBEPBIX TEII.

OcHOBHBIE IPUOTMKEHNUS 30HHOH TEOPUH.

I"'pannunsle yciaosust bopna — Kapmana.

Teopema broxa.

[TpubnmxeHne CUIIbHOCBSI3aHHBIX AJIEKTPOHOB.

3aroJIHeHUE SHEPTETUUECKUX 30H IEKTPOHAMHU.
IToBepxHOocTE Depmu.

Meraisl, AUIEKTPUKU U OIYNPOBOAHUKH. [Tomymeraiisl

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU

310POBbSI 1 HHBAJIH/I0B

I[JISI JiuI ¢ OrpaHNM4YCHHBIMH BO3MOXXHOCTAMU 3J0POBbA U MHBAJIUAOB MPECAYCMOTPCHBI JOIMOJIHU -
TEJIBPHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/II_I€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHBIC MaTepuajibl OUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU
310pPOBbA U MHBAJIUJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX
oOyyaronuxcs MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB O0YyUCHUS
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C HapymeHuIMHU
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napyueHusMu
3peHus

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHAIMHU
OIIOPHO-
JIBUTATEILHOTO
anmapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TUCTAaHIHMOHHBIMU
MeTOoInaMH

C orpaHUYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IpOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3. Metoauuyeckne peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIaM JJIf JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jis nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSl M1 MHBAJIMJOB IpPEIyCMaTpUBAETCSA J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHoOu (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpPIOTIEPEBOIA.

Jlumiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBS U MHBATUAAM YBEITUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKMX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJjaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHHEM YCIIYT ACCUCTECHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMILIMHE MPEAyCMaTPpUBAET MpeAocTaBieHne nHdopmanuu B popMax, aaanTtu-
POBaHHBIX K OIrPpaHUYCHUAM HUX 310POBbA U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JIst Jid1 ¢ HAPYLIeHUSIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM IIPUPTOM.

JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU hopme.

JlJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUIaTeJILHOIO aNNapara:

- B (hopMe AJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLIEHWBAHUS PE3yIbTaTOB O0YUEHHSI MOKET POBOIUTHCS B HECKOIBKO 3TAIOB.
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