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PABOYAS ITIPOTPAMMA YYEBHOU JUCHUITINHBI
51.B.J1IB.02.02 OCHOBBI TEXHOJIOTHHU IIOJYIPOBOIHUKOBBIX MATEPHUAIOB
Koo u naumenosanue oucyuniunvl 8 Coomeemcmeul ¢ Yueonuvim niaHom

1. lludp n HauMeHOBaHUEe HATIPABJIEHHUS NOATOTOBKH/CNIENNATbHOCTH:
04.03.01- Xumus

2. lTpoduab noaroroBku/cnenuaanzanun: ~IlpuknaaHas XumMus’”

3. Kpanmupukanus (CTeneHb) BbIMYCKHUKA: CHELUAIUCT

4. ®opma o0pa3oBaHuA: Oo4YHas

5. Kajeapa, oTBeuaronias 3a peaju3anuio THCHUILIHHBI: 00IIeH ¥ HEOPraHUYECKON
XUMHUHN

6. CocTaBuTe/ 1M MPOrpaMMbl:___ K.X.H., 1o1ieHT KocskoB Anjpei BuktopoBuy

7. PexomenpoBana. HMC xumunueckoro dakyiaprera mporokos Ne 3 or 19.03.20

8. Yueonniii ron: _ 2020-2021 Cemectp(-bI): 4




9. Hesn u 3agaum y4eOHOI AMCUUILUIMHBI. U3yYeHHE OCHOB (DM3MKH TBEPAOTO Tela, PU3UKU U
XMMHUH TIOJYIIPOBOJHUKOB C 3JIEMEHTAMH TEXHOJOTMHU IOJIYIPOBOJHUKOB; HM3Yy4YEHHE Hadal
MOJIYIIPOBOTHUKOBOT'O MaT€PHAIOBEACHUS.

10. Mecto yueOHoii aucnumauHbl B crpykrype OOIIL: brnox 1. J{uctummunasl. Yacts,
dopmupyemMass yyaCTHMKaMU 0Opa30BaTeNbHBIX OTHOIIEHWH. JlucuuruimHel 1o BbeIOOpY
b1.B./IB.2.

11. Ilnanupyemble pe3yJbTAaTbl O0y4YeHHs IO JAUCHUILIMHE/MOAYJI0 (3HAHUS, YMEHHUS,
HABBIKHM), COOTHECEHHbIE C IUIAHUPYEeMbIMH Pe3yJibTATAMH OCBOEHHMSI 00pa3oBaTe/IbHOM

nmporpaMmmbl (KOMHeTeHHI/IﬂMI/I) H HHIAUKATOPaAMHU UX JOCTUKCHUSA .

Kon HasBanue koMnereHIMU Koa(s1) Wupaukarop(sl) [Tnanupyemble pe3yabTaThl 00y4eHuUs!
IIKB - | Cnoco6en mpoBoauts | [IKB - | OGecrieunBaer 3HaTh: - MCTOYHUKH HAY4YHO-
1 coop, 11 cOOp Hay4yHOH, | TeXHMYeCKOH  MHpOpMauuu,
CUCTEMaTHU3ALNIO TEXHUYECKOM U | )KypHaJbl OTEYECTBEHHOHM U
u KPUTHUYECKHI MaTeHTHOMN MEKTYHapOIHOMN HAay4YHOU
aHaIu3 Hay4HOH, uHbopMaIuy, NEPUOJIUKH, OCHOBBI IOUCKA
TEXHUUYECKOHU U HEO0OXO0AUMON MaTEHTHOU nHpopmamuu.
MIaTEeHTHON JUISL pelIeHUs YMeTh: - OCyIIECTBIATh ITOUCK
uH(popmanuu, UCCJIEIOBATENBC | HAYYHO-TEXHUYECKOU
HE00X0AUMOMH JUISL KHX 3a7a4 UHPOpMALIUU c
pelieHus IIKB Cocrasnsier HCTIOJIb30BaHUEM pecypcoB
HCCIIEN0BATENbCKUX 1.2 aHanuTHyeckuii | cetu MHTepHer, 0a3 JaHHBIX;
3a/1a4 XUMUYECKON 0030p oopMIATH OTYeT 0
HaIpaBJIEHHOCTH coOpaHHOI pe3ynbrarax MOMCKa
Hay4YHOM, uH(bOpMaIUu.
TEXHUUYECKOi wu | BmageTts: - mpuemamu mowucka
MaTEeHTHOMN Hay4YHO-TEXHUYECKOU
uHopManuu mo | ”UHPOPMaMM W METOJaMHU
TEeMaTHKe COCTaBJICHUS OTUYETOB 0
UCCIIeIOBAaTEIb- | PE3yJIbTaTaX MOMCKA.
CKOTO IPOEKTa
[IKB - | CnocoGen IIKB Cocrasnser 3HaTh: - METOABl 00PaOOTKU U
2 IUTaHupoBaTh padory | 2.1 oOmuit IUTaH | aHalIu3a NEePBUYHOTO
u BBIOMpATh HCCIIEIOBaHMS U | DKCIIEPUMEHTAIBHOTO
aJIeKBaTHbIE  METOJIbI JeTabHbIE MaTepuaga 10 CHHTE3y U
pelieHus Hay4yHO- TIJIaHbI HCCIIEIOBAaHUIO  JUCIEPCHBIX
HCCIIEIOBATENbCKUX OTJIEJIbHBIX CUCTEM C 3aJaHHBIM HaOOpOM
3ajady = B o0JsacTH cTagui pEOJIOTUYECKUX  CBOMCTB; -
aHAJINTUYECKOH, [1KB Beibupaer METOJIbI UCCIIEI0OBaHUS
busnueckoi, 2.2 IKCIepUMEHTaNT | (PU3NKO-XMMUYECKUX
HEOpPraHUYEeCKOH, bHBI e U | IPOLIECCOB, MPOTEKAIOIIUX Ha
OpraHUYECKOMN u pacyeTHo- rpaHuIax pasaena ¢as.
MOJINMEPHON XUMHUU TEOpeTUYeCKHe | YMETh: - IUTAHUPOBATD
METO/IbI JKCIIEPUMEHT  Ha  OCHOBE
penieHus aHaJIn3a JTUTEPaTyPHBIX
IIOCTABJIEHHOU JaHHBIX; - AHAJIU3UPOBATH U
3ama4ym, ucxonas | 00001maTh pe3yJIbTaThI
W3 HMEIOIUXCS | OKCIIEPUMEHTA,
MaTepHalbHBIX | (OPMYIMPOBATH BHIBOABI.
U  BpeMeHHbIX | Bragers: - HaBbIKaMU




pecypcoB WCIIOJIb30BAHUS

[IKB - | BeiOupaer OKCIEPUMEHTAILHBIX u

2.3 TEXHUYECKHE pacYeTHO-TEOPETUYECKUX
cpencraa U | METOJOB HCCIIEIOBAHUS
METO/1bI CTPYKTYPHO MEXaHUYECKUX
HCIIBITAHUK (M3 | CBOMCTB JUCIIEPCHBIX CUCTEM U
Habopa MaTepHaoB.
MMEIOIINXCS)
JUISL  PELIeHHs
MOCTaBJIECHHBIX
3agay HUOKP

I[IKB - | 'oroBUT

24 OOBEKTHI
VCCIICTOBAHUS

12. O0beM JUCUMILIMHBI B 324e€THBIX eqMHunax/gyac — 4/144

dopMa NPOMeKYTOUYHOM aTTecTallun

3a4em

13. TpyaoemkocTh 10 BUAaM y4eOHOH padoThI

TpynoeMkocTb
Bun yue6HO# paboTh Bcero o cemectpam
6
AYIUTOpHBIE 3aHATHS 36 36
JEKIUK 18 18
B TOM YHCIIE: MIPaKTUYECKHe 18 18
nabopaTtopHbIe
CamocrosrenbHas padbora 108 108
B TOM YHCJIe: KypcoBas paboTa (IIpoeKT)
®dopma NpOMEKYTOUHOM aTTeCTaluu
(oK3amen —  wac.)
Uroro: 144 144

13.1. Conep:xanne AUCUUILIMHBI

Pa3aessl 1MCHIMNIIJIMH U BHABI 3aHATHI

Ne Pa3gen nucuuninHbI Conep:xanue pa3aena Peanuzauus paznena
JUCIHHUILIHHBI JUCILUIUINHEI C
ITOMOIIILIO
oHyaitHkypca, OYMK
1. JIexknnu
1.1. TBeproe Teno kak

OOGmias XxapakKTepucTUKa
TBEPJIOTO TeJa. DIEMEHTbI
KpucTamuiorpagpuu

KOHJICHCUPOBAHHOE COCTOSIHUE
BELIECTBA. 3a/1aul U pa3eIibl
(bu3uKN TBEpAOro Tena. DJIEMEHTHI
kpuctamorpaguu. Pemerka

bpage. Toueunas u




MPOCTPAHCTBEHHAS! CUMMETPUS
KpUCTAJIJIOB.

1.2.

XuMHYecKas CBSI3b B
HOJIYTIPOBOTHUKAX.
OCHOBBI 30HHOW TEOPUU
TBEP/OIO Tela.

OcHOBHbIE ()EHOMEHOJIOTUYECKHE
OTJINYUS METAJUIOB U
HOJIyIIPOBOIHUKOB. O01as
XapaKTEePUCTUKA
IIOJIYIIPOBOXHUKOBBIX MaTEPHUAJIOB.
TuIbI NOJIYIPOBOAHUKOB.
XuMuyeckas CBs3b B
IIOJIYITPOBOTHHUKAX.

1.3.

CraTrcTrKa HOCUTEICH
3apsiia B
TIOJTYTIPOBOTHUKAX

CrarucTHka 3J€KTpOHOB B
nostynpoBogHukax. Pazosoe
npoctpanctBo. [lonarue GyHkuu
pacupeneneHus U IIIOTHOCTH
cocrosiHuil. CratucTuka
Bbonbimana. Cratuctuka @epmu-
Hupaka. Yposens Oepmu.

1.4.

IToBepXHOCTHBIE U
KOHTaKTHbIE CBOKCTBA
MOJTYTIPOBOIHUKOB

IToBepXHOCTHBIE CBOMCTBA
MOJIYIIPOBOJIHUKOB. I3MeHeHue
ypoBHs depMu Ha TOBEPXHOCTH

nonymnpoBojHuka. CTpykTypa

METaJul — NOJIYIIPOBOIHUK.
DddexT BrimpsimiIeHus Toka. P-n

MIEPEXOI.

1.5.

3oHHas TEOpHUA TBEPAOTO
TCia.

30HHasI CTPYKTYpa KPUCTAIIIOB.
CBOOOIHBII 3IEKTPOH, YpaBHEHUE
HIpenunrepa amas KpucTasia.
Omneparop Tpancisanuu. Teopema
bnoxa. Aanabaruyeckoe
npubmkeHrne. BoiHoOBOM BEKTOp.
OOparHas penieTka. 30HbI
bpumnrosna. KBazunmiyssc.
Db dexTrBHAT Macca HIEKTpOHA

2. HpaKTI/I‘{CCKI/IC 3aHATUS 3aHATUSA

2.1.

OnekTpodusnueckue
CBOMCTBA IOy~
MIPOBOJHUKOB U METAJIJIOB

Hekotopsle cBeleHNs U3 TEOpUHN
3NEKTpUYECTBa. DIEKTPOHHAS
TEOPHs IPOBOJUMOCTH.
[lonBUXHOCTH HOCUTENEN.
YpaBHenue s
AIIEKTPONPOBOTHOCTH. OOt
XapakTep TeMIEPATYPHOU
3aBUCHUMOCTH
3JEKTPONPOBOJHOCTH METAIIJIOB U
MOJIYIIPOBOJTHUKOB (COOCTBEHHAs
MIPOBOAMMOCTE). MexaHu3Mbl
paccestHus HOCUTEIEH.
TeMneparypHasi 3aBUCUMOCTh
MOJABUKHOCTH.
["aslbBaHOMarHUTHBIE SIBJICHHUS.

2.2.

OnTHKa noJynpoBOJHUKOB

OnTuyecKkue CBOMCTBA
MOTYyITPOBOTHUKOB. CITEKTp




norsiomeHus n/m. Kpai
(byHaaMEHTaTBEHON MOJIOCHL.
Onruueckasl mupruHa
3alpeleHHON 30HbI. LIeHTphI
okpacku. [IpumecHoe norsomeHue
B II/11. DKCUTOHBIL.

2.3. DJIeMEHTapHBIC MOTYIPOBOIHUKH.
DneMeHTapHbIe, OMHAPHBIC buHapHbIe TOTYTIPOBOTHUKH.
¥ MHOTOKOMITOHCHTHBIE OO1mast xapaKTepUCTHKA.
MOJTYTIPOBOTHUKH Heonunoponnsie, amopdHbIe,

OpPraHUYeCKHE TOITYIPOBOTHHUKH.

2.4. | ®a3oBbIe paBHOBECHS B Tunsl (ha30BEIX qUArpamMm
HOJTYIIPOBOTHUKOBBIX WHTEPMETAJUINYCCKUX H T1/TT
CUCTEMax CHUCTEM.

2.5. CuHTe3 1 OYuCTKA T1/TT

Meroapl nony4yeHus u
OUYUCTKHU
IIOJIYTIPOBOJHUKOBBIX
MaTEPUAJIOB

MatepuaioB. TpeOoBaHUS K /1T
marepuanam. HanpasieHnHas
Kpuctaumsanus. Meroasl pocra
KkpuctamioB bpumxmena u
Yoxpanbsckoro. Teopust 30HHON
IUJIaBKH.

13.2. Tembl (pa3aenbl) IUCHMILUIMHBI M BUAbI 3aHATHI

Ne
1/
Il

HaunmenoBanue pazaeia AIMCHUITIINHBI

Bunbt 3ansTHil (4acoB)

Jlexkuun

[Mpaktuyeckune | CamocrosiTenbHAsS
paboTsI pabota

Bcero

TBepaoe Teno Kak
KOHJICHCUPOBAHHOE COCTOSIHUE
BELIECTBA. 3a/laul U pa3JeIibl
(U3KUKHN TBEPAOIO Tena.

DneMeHTHI KpucTauiorpaduu.
Pemerka bpage. Toueunas u
MIPOCTPAHCTBEHHAs: CUMMETPHUS
KPHCTAJJIOB

OcHoBHbIE ()EHOMEHOJIOTHUECKHE
OTJINYMS METAJIJIOB U
MOJYTIPOBOTHUKOB. O01I1as
XapaKTePUCTHKA
MOJTYIIPOBOTHUKOBBIX
MarepuanoB. THITBI
MOJTYTIPOBOTHUKOB.

XuMu4ueckas CBiI3b B
MTOJTYTIPOBOTHUKAX

Hekoropsie cBeneHus U3 Teopuu
ANEKTPUYECTBA.
DIEeKTpOCTaTUUYECKOE MOJIE,
teopeMa ["aycca. [lorenmuan,
ypaBHeHnue Ilyaccona

Hekortopsle cBeleHUs U3 TEOpUU
anexkTpudecTBa. TOK, MIIOTHOCTh
TOKA. YpaBHEHHE HEPA3PbIBHOCTH




Toueunsrii 3akon OMa.
Bonpramiiepnasi xapakTepuCTHKA.

DNeKTpOHHAsT TEOPHsI
npoBoAUMOCTH. [ToABMKHOCTD
HOCUTEJICH. YpaBHEHHE JIJIS
3JIEKTPONPOBOAHOCTH.

OO6mwmit xapaktep TemIepaTypHOi
3aBUCHUMOCTH
ANEKTPONPOBOIHOCTH METAILIIOB U
HOJYIIPOBOTHUKOB (COOCTBEHHAs
IPOBOAMMOCTE). MexaHu3Mbl
paccesiHusI HOCUTENEN.
TemnepaTypHasi 3aBUCUMOCTD
MOJABUKHOCTH.

["aibBaHOMAarHUTHBIC SIBJICHHS.
Dddexr Xomra.

10

TepmoanexkTpuyeckue siBICHUS B
MOJYIPOBOTHUKAX. DPheKT
[TenbThE, TEPMO-D/IC.

11

CraTucTHka 3JeKTPOHOB B
noxynpoBogHuKax. Pa3oBoe
IPOCTPAHCTBO.

12

[Tonstue GpyHkunu
pacripeiesieHust U IIIOTHOCTH
coctostHUM. CTaTucTHKA
bonemana.

13

Crartuctuka ®epmu-/lupaxa.
Yposens Oepmu.

14

Yposenb @epmu B COOCTBEHHBIX
MOJIYTIPOBOTHUKAX. 3aBUCUMOCTD
YpOBHS ()epPMH OT TeMITepaTyphl U
3¢ (HEeKTUBHBIX MacC HOCUTENEH
3apsia.

15

VYposenb @epmu B TPUMECHBIX
MOJYMPOBOIHUKAX. 3ABUCUMOCTh
ypOBHS epMH OT TeMIIepaTyphl,

KOHIICHTpAIlUU ITpUMeECcEr U

3¢ (HEeKTUBHBIX MacC HOCUTENEH

3apsa.

16

[ToBepxHOCTHBIE CBOMCTBA
MOJYNPOBOIHUKOB. MI3MeHeH e
ypoBHs1 PepMH Ha TOBEPXHOCTH

MOJTYTIPOBOJTHHKA.

17

CrpykTypa MeTamt —
MOJYIPOBOJHUK. DPPexT
BBIIIPAMIICHUA TOKA.

18

P-n nepexon.

19

30HHasA CTPYKTYpa KPUCTAJIOB.
CBOOOHBIH NEKTPOH, YpaBHEHHE
[Ipenunrepa s KpucTaia.
Omnepatop Tpancaauuu. Teopema




Bbioxa. Annadatnyeckoe
npUOIMKECHHUE.

20

KBazunmnynbsce. DddexkTuBHas

Bomnogoii Bektop. O6paTHas
pemierka. 30Hbl bpuitosHa.

MaccCa 3JICKTPOHa

21

OnTHyeckue cBOMCTBa
MOJIYyITPOBOTHUKOB. CIIEKTp
norsomeHus n/m. Kpai
byHaaMEeHTaNTBbHON TOJIOCH.
Onruueckasl myupruHa
3aIPEIIEHHON 30HBI

22

IlenTtpsr okpacku. [IpumecHoe
MOTJIONICHHE B I1/T1. DKCUTOHBI.

23 | DrneMeHTapHbIE MOTYITPOBOIHHUKH. 2 2

24

buHapHbIe OTYNIPOBOJHUKH.
OOw1ast XxapakTepUCTHKA.

OpTraHUYCCKUC IMMOJYIIPOBOAHUKH.

Heonnopoansie, amopdHsbie,

25

Tumns! pa3oBbIX AUAarpamMm
MHTEPMETATUTNICCKUX U TI/TT 2 4 6
CHCTEM

26

CuUHTE3 U OYMCTKA 1/11

MatepuaoB. TpeboBaHus K 1/ 4 4

MaTtepuagam

27

HaHpaBJ’ICHHaﬂ KpucTtauin3anus.

Mertoasl pocTa KpUCTaUIOB
bpumxmena nu Yoxpanbckoro.
Teopust 30HHOM TUTABKH.

Wroro: 18 18 | 108 | 144

14. MeToanyeckue yKa3aHus 1J1s1 00y4a0UIUXCS 110 0CBOCHUIO THCIMILIHHDI:
MakcuManbHO BO3MOXKHBI ~ OXBaT PEKOMEHIYeMOW JIMTEpaTypbl TPH MOATOTOBKE K
CEMHUHAPCKMM 3aHATHSAM, JIOKJIQJaM W TPH CaMOCTOSATENbHON pabore. Mcmons3oBaHue
METOIUYECKHX pa3paboToK Kadeapbl. [Ipu BOSHUKHOBEHHH BOIIPOCOB MO AMCIIUIIMHE KOHTAKT C
npemnoaBarenaem, uepes3 cucremy https://edu.vsu.ru.

15. [lepeyeHb OCHOBHOIi U I0NOJHUTEILHOI JTUTEPATYPHI, peCypPCOB HHTEPHET,
HCOﬁXOlII/lelX IJIA OCBOCHHUS JUCHUIIJIUHDBI

a) OCHOBHasl JINTepaTypa:

Ne n/n

HcTounnk

1.

Maaumosa K. B. ®usuka nonxynposoanukos / K.B. Illanumosa. — CI16.: Jlans, 2010 .— 390 c.

Mlaaumona K. B. ®usnka nonynpoognukos / K.B. [llanumosa. — Mocksa: Jlanb, 2010 .—
390 c.// U3narenscTBo “JlaHb”: 3J1eKTPOHHO-OMOIMOTEUHAS CHCTEMa. —
URL: https://e.lanbook.com

0) TomoJHHUTEIbHAS JIUTEpPATYpA:

Ne n/n HcToynuk

3 Bonu-bpyesuu B. JI. ®usuka nomynposoguukos / B. JI. bonu-bpyesuy, C. I'. Kanamnukos. —
' M. : Hayka, 1990. — 688 c.

4. Kupees I1. C. ®usuka nonynposoauaukos / I1. C. Kupees. — M. : Beici. mkosa, 1969. — 592 c.

Kureaw U. Beeaenne B pusuky tBepmoro tena / U. Kurens; nep. ¢ anrin. — M. : ®usmarrus,
1962. — 696 c.




VYraii 5. A. BBeneHue B XUMHIO MTOTYIPOBOHUKOB / S1. A. Yrait. — M. : Beicn. mk., 1975, —

302 c.

OpmonTt b. ®. Begenne B pu3mueckyro XUMUI0 W KPUCTADIOXAMHIO TTOYIPOBOIHUKOB / b.

®. OpmoHnT. — M. : Beicul. mik., 1973. — 656 c.

Coenunenus nepemenHoro cocrasa / [log pea. b. ®. Opmonra. — JI. : Xumus, 1969. — 520 c.

JleBuH A. A. BejieHue B KBaHTOBYIO XMMUIO TBEPIOTO Teja. XUMHUUECKAs CBSI3b U CTPYKTypa
SHEPreTHYECKUX 30H B TETpadaApHyecKux moiynpoBogaukax / A. A. Jlesun. — M. : Xumus,

1974. - 240 c.

B). UH(opManmoHHbIe 3JIeKTPOHHO-00pa3oBaTeIbHbIE pecypchl
1. https://lib.vsu.ru/

16. Ilepeyennb yueOHO-MeTOAUYECKOTO 00ecriedeH s IJIsl CAMOCTOSITEILHOI PadoThI
Y4eOHO-MEeTOINYEeCKUI KOMILISKC TUCIMILIMHBI Ha caite https://edu.vsu.ru

17. Oobpa3oBare/ibHbIE
AUCHUIUINHBI, BKJIOYAasi JHCTAHIMOHHbIE

TEXHOJIOI'UH,

HCIIOJIBb3YyEMBbBIC

3JIeKTpoHHOe o0yuenue (J0), cMelIaHHOE 00y4eHHe):
[Tpu peanuzanuy JUCHUIUIMHBI HCHOIB3YIOTCS KIaccuyeckue o0pa3oBaTelibHbIe TEXHOJIOTHH 0e3
3aMEHbl ayJJUTOPHBIX 3aHATHH (€Kil 1 npakTuueckux 3anatuii) Ha JIOT.

[Ipy BO3MOMKHBIX OrpAaHUYEHUSX [0 TOCCIICHUIO AayAUTOPHBIX 3aHATHH MOTyT OBITh
UCTIOJIB30BaHBI 3JIEMEHTHI AIEKTpOHHOTO 00yueHus (D0) U qUCTaHIIMOHHBIE 00pa3oBaTEIbHBIC
texHosioruu (JJOT) B uacTu 0CBOEHUS JEKIIMOHHOIO MaTepuaa, IpoOBEACHUs CaMOCTOATEIbHOM
MO3BOJIAIOIIME OOECHeUnBaTh OIOCPEIOBAHHOE
B3aUMoJIeficTBHE (Ha pacCTOSIHMM) HpernojaBaTeneil U 00ydarouuxcs, BKI0Yas HHCTPYMEHTbI
AIIEKTPOHHON HH(OpMAIOHHO-00pa3oBaTenbHONH cpenbl BI'Y «OneKkTpoHHBIH YHHUBEPCUTET
BI'V» (https://edu.vsu.ru), mpoBeneHue BeOMHAPOB, BHUIICOKOH(EpPEHIUI, B3aUMOICHCTBHE B

paboTsl

COLCCTAX, MOCPCACTBOM SHCKTpOHHOI\/JI mo4YThl, MCCCCHIKCPOB.

o0ydJaroumxcsi 1o JUCHHUILIUHE,

Npu  peajqu3auMu y4eOHOI
oOpa3zoBartenbnbie TexHoJorun (AOT),

OCHOBHBIE THIBI JEKIUA —

BBOJIHBIE JICKIMHM (B Hayaje U3y4yeHHs JUCLUIUIMHBI) M HMH(OPMAIMOHHBIE JIEKIHUU C
BU3yanu3anueil (MyabTUMenuiiHble npe3eHTauuu). [IpoBeneHne npoMexKyToO4HOM aTTecTaluu
ocyuecTBisieTcs B popme yctHoro codecenoBanus no KMM. CamocrosrenbHas pabora 1o BceM
pazzenam IpearoiaraeT BHIIOJHEHUE 0053aTeIbHbIX MMCbMEHHBIX JOMAIIHUX 3aJaHH.

18. MarepuajbHO-TeXHHYECKOe ofecrieyeHHe TUCHMIIMHBI: MYJIbTUMEIUHAs TeXHUKA IS
YTEHUsl JIEKIMA C MCIOJIb30BAHUEM OJIEKTPOHHBIX Mpe3eHTalui. BpicokoTemneparypHbIi
u3MeputenbHplii  kommekc RLG 4270/GP, Ileus snextpuueckas wmydenbHas 3I1-1200-2,
Tepmomerp konTakTHbii TK-5,11, nByxkananeHblii Oe3 30H10B, MynsTumerp Keithley 2700
(aym. 359, 535).

19. OneHo4YHBbIe CPeACTBA /I IPOBEICHUS TEeKYIel U IPOMEKYTOYHOM aTTeCTalMi.
[Topsiiok oLleHKH OCBOEHUS 00YYAIOIMMUCS yU€OHOT0 MaTepuaa orpeeNsaeTcs: CoAepKaHueM
CIIEYIOIINX Pa3/ie€JI0B JUCIUILINHBI:

HaumenoBanue WNunukarop(sr)
Ne paszaena qUCIHUILTAHBI Kommere JOCTUXKEHUS Ouenounkle cpencTBa
/1 HIMSI(H)
(Momynis) KOMIIETCHITIHT
Oo6mas
Xap]-:KTepI/ICTI/IKa IKB - 1.1
1. | tBepmoro Tena IIKB - 1.2 Jomaninue 3ananus [IpakTuko-
' 9nepMeHTLI ) IIKB - 2.1 OpUEHTHPOBAHHEIE 3aJaHU
I[IKB - 2.2
KpucTaymorpaduu KB - 3.1
2 Xumuueckas CBsi3b B KB - 3'2 Jomamnue 3aganus [IpakTuko-
" | IONyIpOBOJHUKAX. ' OpPUEHTUPOBAHHBIC 3aJaHUs



https://edu.vsu.ru/

HanmenoBanme HNunukaTop(si)
Ne Kowmmere 0
o/ | Pasaena IMCUHILINHBI Hiws(u) JOCTHIKCHUS LIECHOYHBIC CPEeICTBA
(Moyst) KOMIICTCHITUHU
OCHOBBI 30HHOM
TEOPHUH TBEPJIOTO
Tena.
Craructuka -
3 | mocureneii 3apsna B Homamnue 3aganus [IpakTuko-
OpUEHTUPOBAHHBIC 3aJaHUS
MOJIYITPOBOTHUKAX
IToBepXHOCTHBIE U a
4 | KOHTAKTHBIE CBOMCTBA HAomamne 3afanns IIpakTako-
OpUEHTHUPOBAHHBIE 3aJaHUS
IIOJIyITPOBOJTHUKOB

5 3oHHast TeOpust JomanHue 3aganus [IpakTuko-
TBEPJOTO TEJA. IIKB-1 OPUEHTUPOBAHHBIE 3aaHUsI
DexTpod3nyecKue [IKB-2

6 CBOWCTBA IIKB-3 Jomamnue 3aganus [IpakTuko-
MOJIYITPOBOTHUKOB H OpUEHTUPOBAHHBIC 3aaHUS
METaJUIOB

7 Onrnka JomamHue 3aganus [IpakTuko-
MIOJIyITPOBOJTHUKOB OpUEHTHUPOBAHHBIE 3aJaHUS
DJIEMEHTAapHBIE,

8 OuHapHbIE U Homamnue 3aganus [Ipaktuko-
MHOT'OKOMIIOHEHTHbIE OpUEHTUPOBAHHBIC 3aaHUS
TTOJTYITPOBOTHUKHU
®a3oBbIE PaBHOBECHUS

9 |B Jomarnue 3aganus IIpaktuxo-
MOJIYITPOBOTHUKOBBIX OpUEHTHUPOBAHHBIC 3aaHUS
cUCTEMax
MeToabl oJTy4eHus 1

10 OYHCTKH Homamnue 3aganus [Ipakruko-
MOJIYITPOBOTHUKOBBIX OpUEHTHUPOBAHHBIC 3aaHUS
MaTepHaJIoB

IIpomexxyTouHast arrecTanus IIepedyens Bonpocos
dbopma KOHTPOJIS - 3a4eT KM

20 TunoBble OLEHOYHbIE CpPeICTBA M MeETOAMYECKHEe MaTepuajbl, ONpeaAe/siioIme
npoueaypbl OLleHMBAHUS

OneHka 3HAHWNA, yYMEHMH M HaBBIKOB, XapaKTepusymwolas JTanbl (GopMHpOBaHUS
KOMIIETCHIIMM B paMKaX W3yYEHHUs AUCLUIUIMHBI OCYIIECTBISIETCS B XOJE TEKyLen u
IIPOMEKYTOUYHOM arrecTtauuid. Tekymias arrecTtanus MPOBOJMUTCS B  COOTBETCTBUH C
[TonoxenueM o Tekyliel aTTecTalMy OOy4aroIUXCS MO MPOrpaMMaM BBICHIETO 00pa30BaHUS
Boponexckoro rocyjapcTBEHHOTO yHUBEpCUTETa. TeKkylias arrecTalus IpoBoAUTCS B GopMe:
YCTHBIA ONpOC (MHAMBUIYAIbHBIH OMPOC); BBHINOJIHEHUE MHUCbMEHHBIX JOMAIIHUX U MPAaKTUKO-
OPUEHTUPOBAaHHBIX 3aJlaHUM, BBINOJHEHUE TECTOBBIX 3adaHuil. IIpomexyrouHas arrectanus
IPOBOJIUTCS B COOTBETCTBUH ¢ Iloj0kKeHneM O MPOMEXYTOYHON aTTeCTaluu OOYyYaroUIuXcs 10
IporpaMMam BBICILIETO 00pa3oBaHMsL. KOHTpONIBbHO-U3MEPUTEIBHBIE MaTepHabl
IPOMEXYTOUYHOW aTTeCTallud BKJIIOYAIOT B ce0sl TEOPETHYECKHE BOIMPOCHI, MO3BOJISIOIINE
OLICHUTHb YPOBEHb IIOJYYEHHBIX 3HAHMM, M IPAKTHYECKOE 3aJaHuE, IO3BOJIIOLIEE OLCHUTH



CTereHb C(OPMHUPOBAHHOCTH YMEHHUH U HaABBIKOB. [Ipu OlLEHMBaHMU HCHOJIB3YIOTCS
KaueCTBEHHBIE ILIKaJIbI OLIeHOK. Kpurepun oneHnBanus npuseeHst B 1. 20.2.

20.1 Texkyuuii KOHTPOJIb YCII€BAEMOCTH

KoHTponbk ycrneBaeMOCTH 1O JWCIMILIMHE OCYIIECTBISCTCS C TOMOIIBIO CIEAYIONIUX
OIICHOYHBIX CPEJICTB: MPAKTHKO-OPUEHTUPOBAHHBIC 3aJaHMs, JOMAITHUE 3aJIaHusl, TECTOBBIC
3aJlaHus, YCTHBIA Ompoc. Bompock! Jijis JoMaIIHero 3aaanus GopMyIHpYIOTCS Ha MPAKTHYSCKOM
3aHssTHH. Ha crlemyromeM NpakTHYECKOM 3aHATUU CTYISHTBI MPEACTaBISIOT PEIICHUE
JIOMAIITHETO 3aJ]aHusl, 3aHATHEC HAYMHACTCS ¢ OOCYXKICHUS BApUAHTOB PEIICHUS. Y CTHBIC OIPOCHI
U TECTHUPOBAHUS MPOBOAATCS Ha NPAKTHYECKOM 3aHATHH, O YeM IIperojaBareib 3apaHee
COO0IIaeT 00 yJarOIIUMCS.

20.2 IlpomeskyTOUHAs aTTECTALMS

HpOMe)KYTOLIHaSI arrecranus 1o JUCHUINIMHE OCYHIECCTBIIACTCA C IOMOIIBIO CICAYIOIINUX
OLOCHOYHBIX CPECACTB:

1. OcHoBHblEe (HEHOMEHOJOTHYECKHE OTIUYMS METAUIOB M MOJYHpOBOJHUKOB. OOrmmias
XapaKTEpUCTHKA MOJTYITPOBOJHUKOBBIX MaTEpUaIOB

2. Dnementbl Kkpuctamnorpadguu. Pemerka bpaBe. Toweunas u mpocTpaHCTBEHHas
CUMMETPUS KPUCTAIIJIOB

3. XuMmudeckas CBSI3b B MOJIYIPOBOJIHUKAX
4. TIoaBMXXHOCTH HOCUTEIIEH AJIEKTPUUECKOTO TOKA. Y paBHEHUE JJIS SJIEKTPOIPOBOTHOCTH.
5. OO6muii xapakTep TEeMIEpaTypHOW 3aBUCHMOCTH AJIEKTPOMPOBOJHOCTH METAIIOB U

MOJIYTIPOBOJTHUKOB (COOCTBEHHAs POBOJIUMOCTb ).

6. MexaHu3Msbl paccesHUS HocuTenel. TemnepaTypHas 3aBUCUMOCTh MOABHKHOCTH.

lanpBanomaruutHsie siBieHus. Dddext Xona

8. CuHre3 M ouMcTKa I/ MaTepuanoB. HampaBneHHas kpuctaiumsanus. Metoasl pocta
kpucramuoB bpumxkmena n Yoxpanbckoro. Teopus 30HHOM IJIaBKU.

9. 3oHHas CTPYKTypa KpPUCTAJIJIOB.

10. OnrTmueckue  cBo¥cTBa  MONMYNPOBOAHWMKOB. Crektp mornomenus 1/m.  Kpai
byHAaMEHTaTBHON MOJIOCHI.

11. CtpykTypa MeTai1 — NOJYNPOBOAHUK. DPQPEKT BHINMPAMICHHS TOKA.

12. TTonynnpoBOAHUKOBBIE IPUOOPHI (MO, TPUO, TTOITYIIPOBOJHUKOBBIH Ja3ep)

13. [onsiTre GyHKINU pacpeie]IeHUs ¥ IIIOTHOCTH cocTosiHmiA. Ctatnctika boipimana.

14. TloBepXHOCTHBIE ~ CBOWCTBAa  IOJYINPOBOJHUKOB. P-n  mepexon. bunapuslie
noJynpoBogHUKU. OO111ast XapaKTepUCTHKA.

15. Cratuctuka @epmu-/lupaka. Yposens dOepmu.

16. Yposenr depmu B NMPUMECHBIX TOJIYINPOBOJHHKAX. 3aBHUCUMOCTh YPOBHS (hepMH OT
TEMIIEPATYPbI

17. Mexanu3msl paccestHusl HocuTenel. TemnepaTypHasi 3aBUCUMOCTD MOJIBUYKHOCTH.

~



IIpuMep KOHTPOJILHO-U3MEPHUTEIBHOI0 MATEPHAJIa K IPOMEKYTOYHOM aTTecTaliH.

YTBEPXIAIO
3aBeayromuil kadeapoit 00IIe 1 HEOPraHMIECKOW XUMUU
JL.X.H. 1pod. B.H. Cemenon

Hanpagienue noaroroBku / cnenuajbHocth 04.05.01- @ynpaMeHTanbHast U OPUKIaIHAS
XUMHUS

Jncuunianna Xumus 1 hU3KMKa IOJIYIIPOBOJHUKOB
®opma o0yuyeHHs] OYHOE
Bua xoHnTposs JK3aMEH

BI/IH arrecranumn OPOMCKYTOYHAA

KOHTDOJIBHO-I/IBMGDI/ITGJIBHBIﬁ Matepuaj No 2

1. Xumuyeckas CBSI3b B OJYITPOBOJHUKAX
2. NanbBanomaruutHele siBlieHus. DPpdext Xomia

IIpenogaBareb: A.B. Kocsakos

Jlst oTieHMBAHUS Pe3yIbTATOB OOYUYEHHUS HA 3a4eTe WCIIOIBb3YeTCs — 3a4TCHO, HE
3aureHo COOTHOIIIEHHWE TIOKa3aTejield, KPUTEPUEB H IIKaIbl OICHHUBAHUS
pPEe3yIbTAaTOB O0yUYCHUS

YpoBeHb
Kpurepuu onieHuBaHus KOMIETEHITUI chopmupoBannoct | [llkana oreHok
KOMIIETEHIINH
Brnanenue OCHOBHBIM MaTepHalioM Kypca, MoJjiHble U | [IoporoBblii ypoBEHb
MpPaBWIbHBIE OTBETHI HA 3a4€TE 3auTeHo
OTcyTcTBUE 3HAHUIM 11O BOTIPOCY OWJIETa HA 3a4eTe WU | — He 3auTeno
HEBEPHBIE, 3HAYNUTEIBHO UCKAKEHHBIE OTBETHI.




