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Llensmu oceoeHusi y4ebHoU ducyurniuHbl 1811s1K0OMC:

- hopMmupoBaHmne npeacTaBfieHNN O NPUYMHAX NOABMEHNA OeeKTOB U UX Kraccudukaumm

- BbISIBMIEHME B3aUMOCBS3UN CTPYKTYPbl U CBONCTB TBEpA0MdasHbIX MaTepuarnos.

-yCTAHOBMNEHNE 3aBUCMMOCTU Oe(EKTHOM CTPYKTYpbl KpucTanna oT YCMOBUM WX
nonyyeHns
3adayu y4yebHoU OucyunIuHsbl:

- OCBOEHME KBa3MXMMMYECKOro nogxoga npu aHanuse npoueccos gedekroobpasoBaHns B
TBEPOOM Tene;

- NPUBUTb YMEHME NPOBOAUTb pacyeTbl KOHUEHTpaumMmM gedeKkToB B NPOCTbIX BellecTBax
N CNOXHbIX coeguHeHnax metogom bpoyapa;

- OCBOEHME BO3MOXHOCTM LiefNleHanpaBieHHO BIUATb HA OTKIIOHEHWE OT CTEXMOMETPUN 3a
CYET U3MEHEHUS BHELUHNX NapamMeTpoB

10. Mecto y4yebHOM AucuunnuHbl B cTpyktype OOIl: kypc Bxogut B 4actb b.1.B,
dopMmnpyemyto ydacTHMKaMn obpasoBaTernbHbIX OTHOLWEHUW 4YacTb Onoka bBb1. Heobxogumo
BNageTb UESIOCTHbIM MpeacTaBleHneM O MNpupoae XMMUYECKOW CBS3M B HeopraHMYeckux
COEOVHEHUSIX, WX KPUCTanOXMMUYECKOM CTPOEHUU, YMeTb WCNOoMb3oBaTb 3HAHWUA Ans
WHTepnpeTaunmn NpoLLeccoB CUHTE3a U CBONCTB MaTepuanos. MaTepwuan, paccmaTpmBaemMbl B
Kypce noneseH, a NoO psay TemaTuK SBNSETCA OCHOBOW BbINOMIHEHUA CTygeHTaMu
KBanudukaumoHHon 6akanaspckon paboTbl 1 B NxX nocneaywoulen pabore.

11. MnaHupyemble pe3ynbTatbl O00y4YeHMsA noO AucuunnuHe/moaynio (3HaHuUA,
YMEHMUSAl, HaBblKkM), COOTHECEHHble C nNnaHupyeMmbiMU pe3yfibTaTaMM OCBOEHUA
obpasoBaTenbHOW NporpaMmmMbl (KOMMAETEHUMAMU) U UHAUKATOPAMU UX AOCTUXKEHUS:

Kog HasaHue Koa(bt) NuauvkaTopbl lMnaHnpyemble pesynbTaTtbl 0Oy4YeHus
KoMneTeHuunn
MK-1 | CnocobeH O6ecneunBaeT cbop
nposoantb cbop, | MK-1.1 | HAay4YHO-TEXHUYECKOM
aHanus " (Hay4HoORN)
o6paboTky NMHpopmaumu,
Hay4HO- HeobOxoaMmon  Ons | 3Hamb: TEOPU0 CTPOEHMS  TBEpPAbIX
TEXHNYECKOM peLueHus 3agadv | Ten; OCHOBHbIE MNPWUYMHBI NOSIBMEHUSA
(Hay4HoOWN) nccnegoBaHms, 0edEeKTOB 1 UX Knaccuukauuio;
MHdopMaumK, MOCTaBIIEHHbIX
Heobxoanmomn cneumnanncTom
ans peLueHns Gonee BbICOKOW | YMETb: ncnonb3oBaTtb OCHOBHbIE
3agav KBanudmnkaumm MOHATUST U 3aKOHbl XMMWW TBEPAOro
XMMNYECKON MK-1.2 | CocTtaBnseTt Tena,
HanpaBneHHOCTH aHannTU4eckuin
, MOCTaBMeHHbIX 0630p
cneumnanucTom nutTepaTypHbIX BNafeThb: - HaBblkaMu
bonee BLICOKOM WNCTOYHUKOB Nno | KBA3NXMMNYECKOro onucaHus
KBanudmnkaumm 3aJaHHoOM TemaTtuke, | npoueccoB AedekToobpasoBaHus
ocopmMndaeT OT4YeThI
0 BbIMOMHEHHbIX
Hay4HO-
nccnegoBaTenbCKmX
paboTax no
3agaHHon popme




MK-2 CnocobeH MK-2.1 CnocobeH
NPOEKTUPOBaTbL U NPOEKTUPOBaTb
OCYLLEeCTBNATb HanpaBneHHbI
HanpaBeHHbIN CUHTE3 XMMWYECKUX | 3Hamb: NPUPOAY NPOLECCOB, NeXxalnx
CUHTE3 coeMHEHUN c|B OCHOoBE obpas3oBaHus das
XUMUYECKNX 3agaHHbIM HabopoMm | nepeMeHHoro  coctaBa: dasbl ¢
CcoeMHEHNN C CBOWCTB B paMKax | HegocTaTkoM MeTanna u  dasbl C
nonesHbIMuK NnocTaBfEHHOMN n30bITKOM MeTanna.
cBOMCTBaMM nof 3aga4un
PYyKOBOACTBOM yMeTb: CBs3blBaTb OTKNIOHEHME OT
cneuuanucra CTEXMOMETPUM C YCMOBUSIMA CUHTE3a
Gonee BLICOKOW  [K-2 2 Cnocoben mMartepuarnos
OCYLLECTBIIATD
HanpaBeHHbIN
CUHTE3 XUMUYeckux | 8180emb:  OCHOBHLIMU  MOHATUAMU
coeaMHeHMit no | TEOpPUK HECTEXMOMETPUM
3aaHunto
cneumanucta 6onee
BbICOKOM
KBanvukaumnm
MK-3 | CnocobeH 3HaeT u MOXeT
ncnosnb3oBaThb MK-3.1  [npuMeHATL Ha
COBPEMEHHbIE npakTuke
aKcnepumeHTanb COBPEMEHHbIE
Hble N pacyeTHO- 3KCnepuMeHTarbHble
TeopeTnyeckme MeToabl ans
MeToabl ans yCTaHOBIEHUSA yMeTb: onpenensaAtb  SHeprum "
yCTaHOBIEHNSA CTPYKTYpbI 3HTpONUN  obpasoBaHns  AedeKkToB,
CTPYKTYpbI n XUMNYECKNX OLeHMBaTb YPOBEHb
nccrnegoBaHus COeJNHEHUN nedekroobpasoBaHus MeTogamMu
peakUMOHHON MK-3.2 | CnocobeH u3y4yaTb | TEPMOOUHAMUKM
cnocobHoCTH peakuNoHHYHO
XUMUNYECKUX CNocobHOCTb
coevHeHUn nopa XUMNYECKUX
PYyKOBOLCTBOM coeHEeHUH c | BnageTtb HaBblkaMu
cneuuanucra NPUMEHEHNEM TEPMOOVNHAMMNYECKOTO pacyeTa
Oonee BbLICOKOW TUMNOBBIX KOHLeHTpauumn aedeKkTos
KBanudmnkaumm 3KCnepuMeHTanbHbI
X 7 pacyeTHo-
TEOPETUYECKMX
MeToO0B

12. O6beM AncuUnnuHbI B 3a4eTHbIX eguHuuax/yac — 3 3.e./ 108 u.

dopma NpoOMeXyTo4YHOM aTTecTaumm 3ader

13. TpyaoemkocTb No BuAam y4eb6Hon paboTbl

TpyooemMKocTb
Bupg y4ebHom paboTbl Bcero Mo cemecTpam
Ne cemecTpa Ne cemecTpa
KoHTakTHas pabota 72 8
B TOM 4mcne: nekuum 36 8




npakTudeckme 36
nabopaTopHbie 8
KypcoBasi paboTa
CamocTosTensHas pabota 36 8
MpomexyTouHas aTTecTaums
Wtoro: 108 8

13.1. CopepxaHue QUCLUNIINHBI

n/n

HaumeHoBaHve pa3gena
ONCUMNNUHb

CopepxaHue pasgena aMcunnimHbl

Peannsauus
pasgena
OVCUMNNUHBI C
NOMOLLbIO
OHnamnH-Kypca,
QYMK *

1. Jlekuuwm

1.1

O6wume noHATUS Teopumn
necekroB

CoBepluUeHHble M1 HecoBepLUEHHbIE KpuUcCTansbl.
Tennosomn Gecnopsaaok B Kpuctanne.
PaBHOBeCHble © HepaBHOBECHble OedeKThbl.
PasynopsgodeHve cobcTtBeHHOE W NPUMECHOE.
CTpykTypHble fedekTbl U KX Knaccudmkaums.
ToyeuHble  pgedekTbl, WX  XapakKTepucTuka.
OddekTnBHLIE 3apagbl nedekTos.
KBasnxmmmnyeckum MeToz. Xnmuyeckue
noTeHyunansl TOYEYHbIX nedeKToB.
TepmognHammyeckaa oOueHKa TemnepaTypHom
3aBMCUMOCTU KOHLIEHTpaLUUnN ToYeYHbIX AedeKkToB
npu pasynopsgodyeHun no LWoTtkm u  no
PpeHKento.

1.2

[edekToobpaszoBaHne B
Kpuctannax NpPOCTbIX
BELLECTB.

lNonHoe Tepmunyeckoe paBHOBecue OedeKTOoB.

ToyHoe W nNpUBNMXKEHHOE peLleHne CUCTEMbI
ypaBHEHWI, ONUChbIBalOLWENn paBHOBeECME B
KpucTtanne npoctoro Beuwecrtsa. Metoa bpoyapa.
Mcnonb3oBaHne metoga bpoyapa npu onucaHum
Aedekroobpa3oBaHns B KpucTanmne npocToro
BelwlecTBa (BakaHCMM -  €OUHCTBEHHbIA TuUN
ToyeudHblx AdedpektoB). [edekTtoobpasoBaHne B
KpucTannax npocTbiX BeLeCcTB, coaepXaLimx
npumecs. TemnepaTypHas 3aBUCUMOCTb
KOHLleHTpauun aedexToB B Kpuctanne
NonynpoBOAHMKA N LUMPOKO3OHHOro Martepuana.
MexaHn3aM BXOXOEHUS NPUMECU B  peLueTKy
Kpuctanna  npocToro  BellecTBa:  Cryyan
OOHOPHOW N akuenTopHOM npumecu. YactuyHoe
paBHOBeCHe, Mpouecchbl 3akanku B KpucTanmnax
NPOCThIX BELWECTB, JIErMPOBaHHbIX NPUMECHIO.

1.3

Teopus
HECTEXMOMETPUMN.

Tunbl cOBCTBEHHOIO pasynopsiaoyeHus B
Kpuctanmnax 6uHapHbIX CoeAMHEHWIA
CTEXMOMETPUYECKOrO cocTaBa. KOHCTaHTbI
KBa3MXMMUYECKNX NPOLLECCOB pa3yrnopsiaoveHust.
OCHOBHbI€E MOHATUSI TEOPUM HECTEXMOMETPUN.
OToGpaxeHne OTKINOHEHUS] OT CTEXMOMETPUM Ha
dasoBbix gnarpammax. Mpupoaa npoueccos,
nexawmx B ocHoBe o6pa3oBaHus das

https://edu.v
su.ru/course
/view.php?id
=5542




nepemMeHHoOro cocrtaBa.: (*)a3bl C HeJOoCTaTKOM
meTanna u Cba3bl C n3bbITKOM MeTanna.
OTKNoHeHne oT CTEXNOMETPUN C noauumm
KIriaccn4ecKon TeEPMOONHAMUKN.

1.4 MonHoe paBHoBecue | KoHueHTpauus nedekToB KaK yHkumns | https://edu.v
nedektoB TemnepaTypbl W [aBneHuss napa neTydero | su.ru/course
BGecnpumecHbIxX KOMMOHEHTa AN NonynposoaHMka M AN | jview.php?id
Kpuctannax  GuHapHbIX | WKWPOKO3oHHOTO  MaTtepuana OTKMOHEHWE  OT | =5542
COEaNHEHNIA. CTEXMOMETPUN KaK (YHKUMS TemnepaTtypbl U

AaBneHus napa netyyero KOMMOHEHTA.
YacTnyHoe paBHOBeECWE, MpOoLEeCcChbl 3akarnkm B
Kpnctannax GuHapHbIX COeaMHEHNI

1.5 MpumecHble aedpekTbl B | MexaHu3Mbl BBEAEHUSI MTPUMECH. https://edu.v
Kpuctannax OuHapHbix | JedekTtoobpasoBaHne B kKpuctannax onHapHbIX su.ru/course
COEIVHEHUN. COEVMHEHU, NerMpoBaHHbIX reTepoBaneHTHON view.php?id

NPUMECHI0 B 3aBUCMMOCTU OT JaBreHus napa =5542
npuMecu ans criydas y3K030HHOro u
LUMPOKO30HHOrO Matepuana

2. MNpakTnyeckue 3aHATUA

3.1 MeTopg kBasnxummyeckmx | HomeHknatypa TodeudHbix gedektoB. Metoq

peakuui aTOMHbIX CTPYKTYPHbIX anemeHToB. MeToz
OTHOCUTENbHbIX COCTaBNALMX €ANHUL,.
OdbdekTnBHbIE 3apaabl AedekToB. [paBuna
COCTaBIIEHUSA KBA3UXMMNYECKNX YPaBHEHUI U
3anuncu passepHyTbix opMyn. OCHOBHbIE TUMbI
pasynopsgoyeHns B KpucTannax.

3.2 HedektoobpasoBarHne B | Metoa Bpoyapa. JlermpoBaHme NpPOCTbIX
KpucTannax npocTbiX BellecTB, (pakTopbl, BAUAKOLME HA MEXaHWU3M
BeLlecTs BXOXOEHUs npumecu. YactuyHoe paBHOBecue,

npoueccbl 3akankMm B KpucTannax npocTbIX
BELLECTB, NNErMpOBaHHbIX NPUMECHHO.

3.3 Bnuanune temnepatypbl n | lNpupoga npoueccos, nexawmx B ocHose | https://edu.v
AasneHns cobcTBeHHOro | obpasoBaHuMa a3  MepeMeHHOro  CocTaBa. | su.ru/course
napa Ha OTKIOHeHue oT Avarpammbl Bpoyspa In[i] = f(R); In[i] = f(T) ana | niew.php?id
CTEXMOMETPUN. MosynpoBOAHMKOB W LUMPOKO3OHHbIX COEANHEHWI | =5542

34 JlernpoBaHue MexaHun3mbl BHeOpeHus, 3aMelLleHns n | https://edu.v

KpUcTasnmnoB NMpPOCTbIX

BblYUTAHUA. CDaKTOpr, Brnndarwine Ha n3ameHeHme

su.ru/course

BELLECTB N COEANHEHMNI MexaHusma B Cry4ae kpuctamnna npocToro | jview.php?id
BewecTtBa. MeTog KOHTPONUPYEMbIX aTOMHbIX =5542
nedekTos, KOHTPONMpyeMbIX ANEKTPOHHbIX
0edeKToB.

13.2. Tembl (paspenbl) AUCUUNIUHBI U BUAbI 3aHATUN
Buapbl 3aHATUI (KONMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl
Jlabopatop |CamocTtosiTenbHasi
n/n (pasgena) gucumnnuHbl | Jlekumm MpakTnyeckne Bcero
Hble paboTta
1.1 O6Lwme noHATUNA 6 6 6 18
reopuun gedekTos
HedekToobpaszoBaHue
1.2 | B KpucTannax npocTbIX 6 6 6 18
BELLEeCTB.
13 | Teopus 8 8 8 18
HECTEXMOMETPUMN.




MonHoe paBHOBeCUHE
nedekToB B
14 OecnpumMecHbIX 8 8 8 24
Kpuctannax OGuHapHbIX
COEedNHEHUN.
MpumecHble aedekTbl B
1.5 | kpucTannax OuHapHbIX 8 8 8 24
COeNHEHUN.
Wtoro: 36 36 36 108

14. MeTogn4yeckue ykasaHMAa Ans ody4aroWmxca no 0OCBOEHUIO AUCLUMNIIUHDbI
OpraHunsaums nsy4yeHmst AUCUMNNnHLI NpegnonaraeT:

e npoBefeHue NneKkumin
e MpOBEOEHME NPAKTUYECKMNX 3aHATUN
e BHeayaMTOpHasa caMocTosTenbHas paboTa CTyaeHToOB

OpFaHI/I3aLI,I/IOHHaFI CTPYKTYpa NekKuMOHHOIo 3aHATUA:

—

dopmynunpoBka TeMbI, MOCTAHOBKA NPo6IeMHOro Bonpoca

2. PasbscHeHne TeopeTnyecknx n npakTUYecKknx BONPOCOB 415 peLleHnUs NocTaBneHHOon
npodnemsol

KoHKpeTHble NpUMEpbI pPELLEHNSA NOCTaBEHHbLIX BOMPOCOB
BoiBoabl

dopmynupoBka 3agaHus Ans CaMoCTOATENbHOW paboThl

ok w

OpFaHVISaLl,I/IOHHaFI CTPYKTYpa NpakTn4eCKoro 3aHATUA.

dopmMynupoBKa Lienn 3aHAaTus

Ob6cyxaeHne TeopeTUYECKMX OCHOB TEMbI, ONPOC CUYLEHTOB
PelueHne npakTnyeckmx 3agav

[MpoBepka BbINOMHEHHbIX 3a4aHum

BbiBoapbl

RN~

TekyLmMIn KOHTPOMb NPOBOANUTCS MyTEM YCTHOFO onpoca CTyAEeHTOB, 06CyKaeHus

MaTepuala ans CaMOCTOATESIbHOM pa6OTbI, BbINOJIHEHUA KOHTPOJIbHbIX pa60T.

15. lNepeyeHb OCHOBHOW W [OMNONHUTENbLHOW nUTepaTypbl, PECypCOB MWHTEPHET,
Heob6XoAUMbIX ANl OCBOEHUSI AUCLUMNIIUHbI

a) OCHOBHas nMTepaTtypa:
McTouHnk
Ne n/n

NoHuyapos E.[. KpaTkuii Kypc TeopeTuyeckon HeopraHumdeckon xumuwn/ E.IN. ToH4apos
1 B.1O. KoHgpawmH, A.M. XoBus — CI16: JlaHb, 2017. — 464 c.

5 CemeHoBa IN.B. Xumuna gedektos. / I.B. CemeHoBa, T.I1. Cywkosa // Y4ebH. nocobue.
BopoHex : MspaTtenbckuin gom BI'Y. —2017.—130 c. ISBN 987-5-9273-2538-2

0) gononHUTeNbHasa nuTeparypa:
Ne n/n MNcTouHnk

3 ApocnasueB A.b. Xumusa tBepgoro tena / A.b. ApocnasueB.— M. : Hay4. mup, 2009.
— 322 c.




KHoTtbko A.B. Xumuga tBepgoro tena/ A.B. KHoTtbko, U.A.lMpecHskos, HO.[l. TpeTbsaKoB. -
M. : Akapemus. - 2006. — 306 c.

CuHenbHukoB .M. ®dusmyeckas xumua kpuctannos ¢ gedekramu/ b.M.CrnHenbHNKOB —
M. : Bbicw. wk., 2005. — 137 c.

6 Kperep . Xumunsa HecoBepLueHHbIX kpuctannos / . Kperep. - M. : Mup, 1969. - 654 c.
Bect A. Xumna tBepaoro Tena : Teopusi 1 npunoxexus: B 2-x 4./ A. Bect. - M. : Mup,
1988.- Y.1.-555¢.;4.2. - 334 c.

B) MH(pOpPMaLIMOHHbIE ANEKTPOHHO-06pa3oBaTenbHbIe pecypchbl (oduumnanbHble pecypebl UHTEPHET)™:
Ne n/n Pecypc

1. | www.lib.vsu.ru

2. | http://www.chem.ac.ru/Chemistry/Databases/MAIN.ru.html

3. | http://www.iucr.org/resources/cif

*

Bravane ykasbiBaotca OBC, ¢ koTopblMM wMetoTcss goroBopa y BIY, 3aTeM OTKpbITble 3NEKTPOHHO-
obpasoBaTernbHble pecypcbl, OHNanH-kypcbl, AYMK

16. MepeyeHb y4yeOHO-meTOOMYECKOro obGecneyeHusi ANA CaMOCTOATENIbHOM paboThbl
(y4ebHo-Memodudeckue pekomeHdayuu, nocobusi, 3adayHuKu, MemoOuYeCcKUe yKa3aHusli [0 8bIMOSIHEHUIO
rpakmu4yeckux (KOHMPOIbHbIX), Kypcoabix pabom u dp.)

Ne n/n MCTOYHUK
CemeHoBa I.B. Xumua pecbektoB. 3agaum n ynpaxHeHus. / [.B. CemeHoa, T.[1.
1 CywkoBa, b.B. CnagkoneBueB // YuyebHo-meToamyeckoe nocobue. BopoHex

Ma3patenbckun gom BI'Y. —2018. -32 c.
3nomaHoB B.I1. ®a3oBble paBHOBeCUSA. Xnmnsa aedekToB B kpuctanne:. y4eb. nocobve
/ B.I. 3nomaHos. — M. : 2011. — 114 c.

17. OOpa3oBaTesfibHble TEXHONOrMMKU, MUCNONb3yeMble MNpuU peanusauum y4ebHOMU
OUCUMNNUHBbI, BKMOYaA [AOUCTAHUMOHHble obpa3oBaTenbHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0Oy4eHue):

Mpn peanusaumm  OUCUMNAMHBI  UCMOMbB3YKOTCA  Knaccuyeckme obpasoBaTesibHble
TexHonormm . OCHOBHble TuMbl NEKUUn — BBOAHblE ( B Havane W3yyeHust AUCLMNIIMHBI) W
nHdopMaunoHHble. [lpoBedeHne TeKywmx aTTecTauum U MPOMEXYTOYHbIX aTTectauum
ocyuwiectengeTcsa B popme ycTtHoro cobecegoBanus no KUM.

B cnyyae HeobxoguMmocTu nepexofa Ha AUCTAHUMOHHBIA pexum obydeHus ans
CO3[aHNsl 3MEKTPOHHbIX KypCOB, YTEHWA IeKuuMn OH-NalnH K npoBedeHus nabopaTtopHo-
NPaKTUYECKNX 3aHATUMA  Ucnonb3yeTcs WHgopMauunoHHble pecypcbl  O6pasoBaTeribHOro
noptana "OnekTpoHHbIn yHuBepcuteT BIY (https:\\edu.vsu.ru), 6asmpyrowieroca Ha cucrteme
AnctaHumoHHoro obyveHna Moodle, pa3BepHyTON B YHUBEPCUTETE.

18. MaTepnanbHO-TEXHUYECKOE obecnevyeHne AUCLUUNIINHDbI:

MynbTUMeaunHasa TeXHUKa

19. OueHo4YHbIe cpeacTBa ANA NPoBeAEeHUSA TEKYLEN N MPOMEXYTOYHOWN aTTecTaumm

MopsifoK OLEHKN 0CBOEHMS 0byYatoLwmmmncs ydebHoro MaTepurana onpeaensieTcs
coaepkaHneMm crneayoLwmx pasgenos ANCUMMIUHGBIL

No HaumeHoBaHne WuaukaTop(bl)
n /[‘1 pasgena oucuunnuHel KomneTteHumsi(n) OOCTUXKEeHUA OueHouHble cpeacTea
(moayns) KoMAeTeHUNN

O0bwme noHATUSA

MKB-1 MKB-1.2 KoHTponbHas pabota Ne 1
Teopun aedekToB



http://www.lib.vsu.ru
http://www.chem.ac.ru/Chemistry/Databases/MAIN.ru.html
http://www.iucr.org/resources/cif

Ne HanmeHoBaHue MHankaTop(bl)
r|/r_'| pasgena guCuUUnuHLI KomneTteHuunsi(n) JOCTUMXKEHUS OueHoYHbIE CpeacTBa
(moayns) KoMAeTeHUNN
HedekroobpaszoBaHu
2. | e B KpucTanmnax MKB-1 MKB-1.1 KoHTponbHas pa6ota Ne 1
NPOCTbIX BELLECTB.
Teopus MKB-2.3
3 HecTexmomMeTpum. MKB-2 NKB-2 .4 KoHTponbHas pabota Ne 2
MonHoe paBHOBecKe
nedekroB B
GecnpuMecHbIX KB 2.1
4 Kpuctannax MKB-2 ' KoHTponbHas pabota Ne 2
MNKB 2.2
GMHapHbIX
COENHEHUN.
MpumecHble aedekTbl
B Kpuctannax MKB-2.3
5 BGUHAPHbIX MKB-2 FKB- 2.4 KoHTponbHasa pabota Ne 3
COEOUNHEHUN.
MpomexyToyHas aTTecTaums lNepeyeHb gonpocose
dopma KOHTPOIS - 3a4eT C OLEHKON

20 TunoBble OLEHOYHble cpeAcTBa M MeTOAMYECKMEe MaTepuanbl, onpeaensrowue
npoueaypbl OLeHNBaHUA

20.1 TeKyLiMN KOHTPOSb YCNeBaeMoCTH

KoHTponb ycneBaemocTy No ANCUMMNIIMHE OCYLLECTBIISAETCSI C MOMOLLBIO CreAYHLLMX OLEHOYHbIX
cpeacrTs:
KoHTponbHble paboTbl

MNMepeyeHb 3agaHNM ANA KOHTPONbHLIX paboT

1. 1 Hanuwwute ¢ ucnonb3oBaHnem cuctem Kperepa u Pusa n y4eToM BO3MOXHOM WMOHU3ALNK
OedeKkToB crneytolime npouecchl pasynopsgoyeHna B Kpuctannax :

a. no Wottkm  Fe203; HgInaTes
b. no ®peHkento CuCly
C. aHTUCTpPyKTYypHOE B BP

2. Hanumwwnte pasepHyTble GOpMy bl
a) casbl Nal, koTopasa wumeer 0,3 Mon. % BakaHCUA B KaTUOHHOW NoApelleTke 3a cyeT
pasynopsgoyeHuns no OpeHkento;

b) kpuctanna CdClz, B kotopom 1,5 mon. % BCex y3noB BakaHTHbl 3a CYET pasynopsgoyeHus rno
WoTTKK.

3. Kakve Tunbl OedeKkToB MOXHO oxuaatb Yy dasbl, COCTaB KOTOPOM OnucbiBaeTca opmyrown
ZnTeo975 , €CNIN U3BECTHO, YTO MAOTHOCTb €€ NOBbLILEHA MO CPABHEHMIO CO CTEXMOMETpMYeckum ZnTe.
HanuwwnTe pasepHyTyto dhopmyny.

4. Monaras, 4to Ko B BbIpaXeHUsX KOHCTAHT gedekTtoobpa3oBaHUsi HEBENWKMA CPaBHUTENBHO C
3KCMOHEHTON, pacronoXnte uUMelLmecs B KpucTanne gedekThbl B nopsgke yb6biBatowen
KOHLeHTpauum npu HM3Kon TemnepaType. Kpuctann npoctoro Bewectsa ( Eo= 2,2 3B), cob6cTBEHHbIE
BakaHcun asndaoTca akuentopamun (- Hy=0,6 aB, Ea= 0,1 aB), nernpyetca AOHOPHOW MpPUMECHIO
( Hg=0,83B, Ep=0,13B).

5. B cucteme M - X nMeeTcsi OOHO MHKOHIPYIHTHO nriaBsLwleecs CoeAUHEHME C COOTHOLLUEHMEM
atomoB 1:1. CoeanHeHne obpasyeT NpocCTblie 3BTEKTUKM C UHOMBUAOYANbHbIMW KOMMOHeHTamu. Pasa -



OOHOCTOPOHHSSA, NpeaenbHasa. MakcumarnbHas wuprHa obractu roMoreHHocTn coctaenseT ~5 % (ar.) -
n36bbIToK kKOMNoHeHTa M. M306pa3ute cxemaTu4Ho T-X NpoekLmo ha3oBon anarpammbl cuctemol M — X.

6.Mpn nonydyeHun ZnNi2Os ZnO 6bin B3aT B M36bITKe. CocTaBbTe pasBepHYTy opmyny
KOHEYHOro nNpoaykra.

7. Yemy paBHa KOHUeHTpauusa BakaHcuii B Co203, ecnn [Co®*)/[Co?*]= 18 : 172

8. Hannwwute c ucnonb3oBaHunem cuctem Kperepa u Pusa M y4eTOM BO3MOXHOW WMOHM3aLMU
AedeKkToB cneayoLlme npoueccbl pasynopagodeHus B Kpuctannax :

no Wottkm  MnOg2; ZnGaxSe4 no ®peHkento In203

9. CoegnHenne MX ( Eo = 1,2 3B) HaxoguTcss B paBHOBECUM C Mapom komroHeHTa X. B
nogpelletke X nponcxoant pasynopsagodeHne no ®penkento ( Hr = 2,7 aB). Kak ynpocTntb ypaBHeHue
3NEKTPOHENTPANbHOCTU MpK pasnuyHbIX 3Ha4eHusIX Px? MNocTtponTe (cxemaTtuyHo) guarpammy bpoyaspa
B koopguHatax In [i] - In Px (i- TN ToyeuHbix gedekTos). NocTponTte 3aBUCMMOCTb OTKIOHEHUSA OT
cTexvoMeTpun coeguHeHnss MX ot gaBneHunsa napa KOMNoHeHTa X rnpu nocTosiHHOW TemnepaType.

10. Hanuwute ypaBHeHUs, oTpaxarwwme BeegeHne npumecun (1) B matpuuy (2) no metogy KAL un
meTtoay KO/ :

InCls — PbCl2  CoCls — C0203 ZnS — BixS3

11.MocTpounTb anarpammbl bpoyapa (cxemaTnyHo) Ana cnydasi BXOXAEHUS akLenTopHOW npumecu B
nonynpoBoaHuk MX (gedektoobpasoBarHme no LLoTTkn) npu gaBneHnn cobcTBeHHOro napa, 6rmMskoro K
Pst.

20.2 NMpomexyToyHasa aTrecTauums

MpomexxyToyHasi aTTecTaumst No AUCLMINIIMHE OCYLLECTBMNSIETCS C MOMOLLbIO CreayoLmX
OLEHOYHbIX CpeacCTB:
CobecepnoBaHue no ounetam

I'IpM nepexoge Ha AOUCTAaHUUOHHYHO cbopmy NnpoMexyToyHad atrectauua MOXKeT
npoBOoANTbCA B BUAE KOHTPOJIbHbIX, NMO3BOJIALWUNX OLUEHNTb YPOBEHb MNOJTy4YEHHbIX 3HaHU U
NMPaKTU4eCKNX 3agaHuin, NO3BOMSAOWMX OLUEHUTb CTEneHb CC*)OpMI/IpOBaHHOCTI/I yMeHMVI n
HaBbIKOB.

MNepe4yeHb BONPOCOB K 3a4eTy:

1. TloHsaTne o TBepaon ase. CoBepLUEHHbIE HECOBEPLLEHHbLIE KpUCTannbl. Tennoson 6ecnopsiaok
B KpucTanne.

2. PasynopsgodeHne cobCcTBeHHOE 1 npumecHoe. CTPYKTYpHble 4edeKTbl 1 NX Knaccudukauus.

3. ToueuHble gedeKTbl, UX XapakTepuctTuka. HentpanbHble N 3apskeHHble OedeKThbl.

4. HomeHknatypa To4yeuHbix aedektoB. OCHOBHbIE TUMbl pa3ynopsaoyeHns B KpUcTannax npocTbIxX
BELLECTB.

5. MeTog KBasuXnMmMyYecknx peakunn. Xnmmyeckne noteHumarbl TOYEYHbIX AedEKTOB.

6. TepmogmHammyeckasa oLeHKa TeMnepaTypHON 3aBUCMMOCTUN KOHLIEHTPaLMM TOYEYHbIX OedeKkToB
- pasynopsgoyeHue no WoTTku

7. TepmoguHamnyeckasi OLeHka TemnepaTypHOM 3aBUCUMOCTU KOHLEHTPaUUKN ToYeudHbIX AedekToB
- pasynopsigodeHne no dpeHkento

8. [HedekToobpasoBaHme B HGecnpuMecHbIX KpucTanmax npocTbix BelecTB. [lonHoe paBHoBecwe
nedektoB. Metog Bpoyapa.

9. Wcnonb3oBaHue metoga Bpoyapa npu onucaHnn gedektoobpa3oBaHUs B KpMUcTanie NpocToro
BelwecTBa (BakaHCUN - €4MHCTBEHHbIN TUM TOYEYHbIX AedeKToB ).

10. OdedektoobpasoBaHMe B KpucTanmax npPoOCTbIX BELLUECTB, CoOAep)Xalmx MpuUMecb -
TemnepaTtypHas 3aBMCUMOCTb KOHLUEHTpauun pedektoB B KpucTanne nonynpoBOAHMKA.
TemnepaTypHasi 3aBUCUMOCTb KOHLEHTpaLMn edeKTOB B KpUcTane nonynpoBOaHNKA

11. MexaHn3m BXOXAEHMSI MPUMECU B PeLLEeTKY KpucTansa NnpocToro BellecTtsa.



12. Teopus HECTEXMOMETPUMU, OCHOBHbIE NOHATUS. OTOBPaKeHNe OTKIOHEHUSI OT CTEXMOMETPUUN Ha
¢a30BbIX gnarpaMmmax.

13. lMpupoga npoueccos, nexawmx B ocHoBe obpasoBaHust ha3 NepeMeHHOro coctaBa - gasbl C
HegocTaTKkOM MeTanna

14. MNMpupoga npoueccos, nexalmnx B ocHoBe obpa3oBaHusa a3 nepeMeHHoro coctaBa - dasbl C
n3bbITKOM MeTanna.

15. MNonHoe paBHOBecne AedekToB B OecnpuMecHbIX Kpuctamnax OuMHapHbIX COegUHEHWN:
KOHLEeHTpaumnsa OedeKTOB Kak (OYHKUMS OaBNeHWs napa neTydero KOMMOHEeHTa- 3aBUCUMMOCTb
KOHLEeHTpauumn gedekToB B Kpuctasnse nosynpoBoaHMKa.

16. MNonHoe paBHOBecue paedekToB B OeCnpuMMECHLIX KpucTamnax OuHapHbIX COeOUHEHWMN:
KOHUEeHTpaumnsa AedekToB kak yHKUMS OaBreHus napa fneTydero KOMMOHEHTa - YacTu4Hoe
paBHOBECWE, NPOLECChI 3aKarnku B Kpuctannax OuHapHbIX COeaUHEHNIA.

17.MonHoe paBHOBecue [aedekToB B OGecnpuMecHbIX Kpuctannax OuHapHbIX COeAMHEHWN:
KOHLeHTpaums AedeKToB Kak PyHKUMS OaBNeHUs napa fnetyyero KOMMOHEeHTa OTKINOHeHue OT
CTEXMOMETPUN KaK (PYHKUMA OaBNeHUs napa netyyero KOMNOHeHTa

18. lMpumecHble gedekTbl B KpucTannax buHapHbix coeamHeHnin. MexaHmambl BBE4EHUSA MPUMECH.

19. OedekTtoobpasoBaHue B KpucTannax OuHapHbIX COeQMHEHUN, NETMPOBAHHbBIX reTEPOBANEHTHON
NPMMECHIO B 3aBMCMMOCTHM OT AaBfieHnst napa NpMMeCK: - Criydan y3KO30HHOro Matepuana

Tpe6oBaHuUsA K BbINOMHEHUIO 3aA4aHUM, WKalbl U KPUTEPUMN OLLeHUBaHUA

[ns oueHuBaHMs pe3ynbTaToB O0OYy4YeHWs Ha 3aveTe C OLeHKOW WCMosb3ylTcs cneaylolme
nokasartenu:

[na oueHnBaHus pe3ynbTaToB 0Oy4YeHMsi Ha 9k3ameHe  ucronb3yeTcst 4-6annbHas wana:
«OTIIMYHOY, «XOPOLLIO», «YOAOBIETBOPUTENIBHO», «HEYAOBETBOPUTENBHOY.

CooTHoLEeHWe nokasaTenen, KPUTEPUEB U LUKasbl OLEeHMBaHNSA pe3ynbTaToB 06yYeHus.

YpoBeHb
KpuTepun oueHMBaHNS KOMNEeTEHLNI chopMMpPOBAHHOCTM LLikana oueHok
KOMMNeTeHLUnn
CTyoeHT Xxopowo Briageet TeopeTMdeckumMm MaTtepuarnom: 3a4TeHo

MOHMMAET CyTb OCHOBHbIX 3aKOHOMEPHOCTEW, MpaBUSIbHO
3anucbiBaeT BCE OCHOBHble (hOPMyIbl, MPUMEHsIeT UX K
PELUEHUID NPaKTUYecKUX 3agay, nNpuMBOAUT MPUMEPHI.
MpaBunbHO OTBEYAET Ha BCE AOMOSNHUTENbHbIE BOMPOCHI.
OTBeT  CcOOTBETCTBYeT B  MOMHOW  Mepe  BCEM
nepeyncrneHHbIM KOMNETEHLMSIM.

CTyaeHT He nprobpen HUKaKnuX HOBbIX 3HAHWK, NMNBO 3Tu - He 3auteHo
3HaHus dparmeHTapHbl. KomneTeHUmMn He OCBOEHDI.
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