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1. Kog n HammeHoBaHue cneunanbHocTn: 04.05.01 no cneuuanbHocTU "®yHAaAMEHTanbHas
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2. Mpodunb noarotoBku/cneymnanusaumua: PyHgameHTanbHas XMMusa B NpogeccnoHaribHoM
obpasoBaHun

3. KBanudumkaumsa BbiNnyCKHUKA: crneunannct

4. ®opma obyyeHua: OyHas

5. Kacbegpa, oTBevalowlas 3a peanusaumio gUCUMniunHbI: kadeapa obuien n HeopraHude-

CKON XUMUU

6. CoctaButenu nporpammbl: CemeHoBa MannHa BnagMmmpoBHa, A.X.H., npodeccop

7. PekomeHpoBaHa HMC xumuyeckoro gakynbTeta npotokon ot 19.04.2022 Ne 3.

8. YuebHbIn roa:_2025/2026 Cemectp(bl): _8

9.llenn n 3apaum y4eO6HOM ANCLUMNNUHbBI



Lensamu oceoenus yuebHOU OUCYUNTUHbL ABIAIOMCA:

- (popmupoBaHUE Npe/ICTaBICHUN O MPUYMHAX MOSBICHUS A€PEKTOB U UX KilaccU(u-
Kaluu

- BBISIBJICHHE B3aUMOCBS3U CTPYKTYPhI U CBOMCTB TBEPAO(]PA3HBIX MaTEPUATIOB.
-yCTaHOBJICHUE 3aBUCUMOCTH Je(EKTHOU CTPYKTYpPbl KpUCTAJIa OT YCIOBUHN UX TMOJY-
YEeHUS

3aoauu yuebHOU OUCYUNTUHDBL.

- OCBOCHHE KBa3MXMMHUYECKOTO MOJXOJAa MPHU aHaIM3e MporeccoB nedekrooOpa3oBa-
HUS B TBEPJIOM TEJIC;

- IPUBUTH YMEHHE MPOBOJUTH PAacueThl KOHIICHTPAIMK JE(PEKTOB B MPOCTHIX BEIIle-
CTBax M CIIOKHBIX COSIUHEHUSIX METOJIOM bpoyapa;

- OCBOCHHE BO3MOKHOCTH II€JICHANPABICHHO BIIMATH HA OTKJIOHEHHE OT CTEXHOMET-
pHUU 32 CYET U3MEHEHHUS BHEIIHUX MTapaMeTPOB

10. MecTo y4yebHOM AucuMNIUHbI B cTpykType OOM: kypc BxoauT B 6rok b1.0.22 -
oOsi3atenbHas yacTh. CTYJIEHT JJIsl U3YUYEHUS Kypca JIOJDKEH OCBOUTH KypChl 0OIEeH, Heop-
raHUYeCKOU M (PU3NUECKON XMMUU, BJIaJIETh MATEMAaTUUECKUM aIlmapaTtoM XUMHUH.

11. NMnaHupyemble pe3ynbTaTbl 00y4YeHUs MO AucuMnnHe/MoAaynko (3HaHUA, yme-
HUSA, HaBblKU), COOTHECEHHble C MNNaHUMpyeMbIMU pe3yfibTaTaMu OCBOEHUsi obpasoBa-
TenbHOM NporpamMmmMbi (KOMNeTeHLUUAMU) U UHAUKATOPAMMU UX AOCTUKEHUSA:

Koa HasBaHune kom- Koga(bl) MHgukaTopsbl MnaHnpyemble pesyrnbTaTbl 00y4eHUus
neteHummn
OriK-1 CnocobeH OrK-1.1 | OliK-1.1. Cucre- 3HaTb: TEOPUID CTPOEHUs TBEpPAbIX Ten,;
aHanmManpo- MaTu3VpPYeT U OCHOBHbIE MPUYMHbI NOSBNEHUSA Ae(EKTOB
BaTb, MHTEP- aHanusunpyert pe- N UX Krnaccuukauuio;
npeTnpoBath U 3ynbTaThl XMMu4de-
obobwarb pe- CKMX SKCMEPUMEH-
3ynbTaTthl 3KC- TOB, HAOMAEHUN, | YMETb: UCMOMb30BaTb OCHOBHbIE MOHATUA
nepumMeHTanb- N3MEPEHUI, a Tak- | U 3aKOHbI XMMUK TBEPLOro Tena,
HbIX U pacyeT- Xe pesynbTaThl
HO- pac4yeToB CBONCTB
TeopeTnye- BELLECTB N MaTe- BNafeTb. - HaBblKaMU KBa3MXMMUYECKOTO
CKMX paboT pnarnos onvcaHns npoueccoB aedekroobpasopa-
XUMNYECKON HUSA
HanpasneHHo- | OlNK-1.2 | OllK-1.2. lNpeana-
cTn raeT uHTepnpeTa-

LU0 pe3ynbTaToB
COOCTBEHHbIX 3KC-
NepMMEHTOB "
pacyeTHoO-
TEOPETUHECKNX
paboT ¢ ncnonb3o-
BaHMeM TeopeTu-
YECKMX OCHOB Tpa-
OVLMOHHBIX U HO-
BblX pa3gernioB Xu-
MUK




OriK-1.3

OlMK-1.3. ®opmy-
nvpyeT  3aknioye-
HUS M BbIBOAbI MO
pesynbTatam aHa-

yyactmem, wuc-
nonb3ys  co-
BpeMEHHoe
nporpaMmmMmHoe
obecneyeHne
n 6asbl gas-
HbIX npodec-
CUOHarnbHOro
Ha3Ha4yeHus

3yeT cTaHgapTHoe
nporpaMmmMmHoe
obecrneyeHne n
crneunanumaupo-
BaHHble 0a3bl gaH-
HbIX MPU peLLeHnn
3agady npodpeccuo-
HanbHOW [AeAaTenb-
HOCTM

nM3a  nuTtepaTtyp-
HbIX AaHHbIX, COD-
CTBEHHbIX  3KCre-
PUMEHTanNbHbLIX U
pacyeTHo-
TEOPETMNYECKNX
paboT XMMUYECKOW
HanpaBNEeHHOCTU
OrK-3 CnocobeH OrlK-3.1; | Or1K-3.1. lNpume- YMETbL: OnpeaensTb SHEPrMM N SHTpONUK
NPUMEHSATb HSAeT TeopeTnye- obpasoBaHusa aedekToB, oueHnBaTb ypo-
pacyeTHoO- CKMe U NonyaMnu- | BeHb [gedektoobpas3oBaHns MeTogamu
TeopeTunye- puyeckne mogenn | TepMoanHaMmKK
ckne meTonbl npu peLueHnmn 3a-
ANa  n3ydeHus Aay XMMUYECKOM
CBOWCTB  Be- HanpasfeHHOCTH
LecTB M npo- BNageTb HaBblkaMyn COMOCTaBIEHUS UMe-
ueccoB ¢ wux |OlK-3.2 OlNK-3.2. Wcnonb- | oWmnxcsa gaHHbIX 0 AedekTax n nx OLEHKN

12. O6beM aMcuUnnuHbI B 3a4eTHbIX eguHuuyax/yac — 53.e./ 180 u.

Popma NPOMEXYTOYHOM aTTecTaumMm OK3amMeH

13. TpyaoemkocTb No BuAam y4ebHomn paboTbl

TpyooemMKocTb

Bug yuebHol paboTbl Bcero Mo cemecTpam

Ne cemecTpa Ne cemecTpa
KoHTakTHas paborta 108 8
nexkumm 54 8

npakTnyeckme
B TOM ymcne: nabopartopHble 54 8
KypcoBas paboTa

CamocTosiTensHas pabora 36 8
lMpomexyTouyHas aTTecTaumns 36 8
UToro: 180 8

13.1. CopepxaHue QUCLUNIIUHBI




n/n

HanmeHoBaHue pasgena
OUCLUMMNNUHBI

CopepxaHve pasgena agucuuniunHbl

Peanusauus
pasgena guc-
LUMMIWHBI C
MOMOLLbIO OH-
nanH-kypca,
QYMK *

1. Jlekuum

11

O6Lwpme NoHATMS Teopun
nedekroB

CoBeplUEHHbIE U HECOBEPLUEHHbIE KpUCTannbl.
Tennoeon Gecnopsiaok B kpuctanne. PaBHoBec-
Hble U HepaBHOBeCHble AedekTbl. CTPYKTYpHbIe
nedektbl U 1Ux Knaccuukaums. ToyeyHble fe-
dekTbl, UX xapaktepuctuka. ddPdeKTuBHbIE 3a-
pagbl aedektoB. HoMmeHknaTypa TOYeYHbIX Ae-
tektoB. KBasmxumudeckun metog. TepmMoauHa-
MUYEecKasi OLEeHKa TemMnepaTypHOW 3aBMCUMOCTU
KOHLIEHTpaLUUKN TOYeYHbIX AedEeKTOB npu pasyno-
psagoveHnn no LWoTTkn 1 no ®peHkento.

1.2

HedektoobpazoBaHne B
KpucTannax NPOCTbIX
BELLECTB.

lNonHoe Tepmuyeckoe paBHOBecuE Oe(EKTOB.
ToyHoe W npuBNMKEHHOEe peLleHne CUCTEMBI
ypaBHEHWIA, OMNUCbIBaKOLEN paBHOBECME B Kpu-
cTanne npoctoro BewecTtBa. Metog bpoyapa.
HedekroobpasoBaHme B KpucTannax npocTbiX
BELLECTB, coAepxawux npumecb. MexaHuam
BXOXAEHUS MPUMECU B peLleTKy KpucTanmna npo-
cToro BeulecTtBa. YactuyHoe paBHOBecue, Npo-
Leccbl 3aKarnku B Kpuctanmnax npocTbiX BELECTB,
nernpoBaHHbIX NPUMECHHO.

1.3

Teopvm HecTexmomeT-

pun.

Tunbl COGCTBEHHOTO pasynopsgoyeHns B Kpu-
ctannax GUHapHbIX COeQUHEHUA CTEXMOMETPU-
yeckoro coctaBa. KOHCTaHTbl KBa3UXMMMUYECKMX
npoueccoB pasynopsigoyeHnsi. OCHOBHbIE NOHS-
Tns Teopumn HectexnomeTpumn. OTobpaxeHune oT-
KMOHEHMSI OT CTEXMOMETPUM Ha (pa3oBbIX Ana-
rpammax. MNpupoaa npoueccos, nexamx B oc-
HoBe obpa3oBaHus ha3 NnepeMeHHOro cocTasa:
dasbl c HegocTaTKkoM MeTanna u dasbl ¢ U3bbIT-
koM meTanna. OTKNOHeHWe OT CTEXMOMETPUU C
NO3MLMI KNACCUYECKOM TEPMOONHAMMUKN.

Xnmus TBEP-
aoro Tena
https://edu.vs
u.ru/course/vi
ew.php?id=5
546

1.4

MonHoe paBHOBeCKE
nedektoB B Gecnpumec-
HbIX KpucTannax 6uHap-
HbIX COEANHEHUN.

KoHueHTpaums gedekToB KaK pyHKUNA Temnepa-
TYpbl W AaBrieHusa napa netyyero KOMMOHEHTa
ANs NonynpoBOAHMKA M ANSA LWMPOKO30HHOIo Ma-
Tepnana OTKNOHEHME OT CTEXMOMETPUU Kak
YyHKUMSA TemnepaTypbl U AaBreHusa napa nety-
Yyero KOMMNoHeHTa. YactuyHoe paBHOBecue, npo-
LecCbl 3akarnku B KpucTtannax GuHapHbIX coeau-
HEHWN

Xumnga Tep-
aoro tena
https://edu.vs
u.ru/course/vi
ew.php?id=5
546

1.5

MpumecHble aedekTbl B
Kpuctannax  GuHapHbIX
COEeAVHEHUN.

MexaHn3mbl BBegeHus npumecu. dedekroobpa-
30BaHUe B KpucTannax buHapHbIX COeaNHEHNIA,
nernpoBaHHbIX reTepoBaneHTHOM NPUMECHIO B
3aBUCMMOCTM OT AaBreHus napa npumecu ans
Cny4ast y3kO30HHOIO W LLUMPOKO3OHHOIO MaTepu-
ana

1.6

JInHelHble aedekThl

Ancnokaumn. Onpegenenne aucnokaumi. KoHTyp
n BekTop Broprepca. N'eomeTpuyeckne cBoncTea
ancnokaumin. Tunel gucnokaumn. AHeprus gucno-
kauun. Bsammopgenctemne gucnokaumm ¢ To4ey-
HbIMW aedekTamn 1 mexay cobon. [sumxeHve
ancnokaumn. ObBpasoBaHne N pasMHOXEHME

Xumnga Tep-
aoro Tena
https://edu.vs
u.ru/course/vi
ew.php?id=5
546




auncnokaumn. Metoabl nccnegoBaHUa AMCNOKa-
Lmn

3. llabopaTopHble 3aHATUSA

3.1 HomeHknaTypa To4deuHbiX | CucTembl CTPYKTYPHBIX 3nemeHToB (Kperep) u
nedekToB OTHOCUTENbHbIX cOCTaBNALLWMX eanHuy, (Pus).
3.2 MeTog kBasuxmmmyecknx | lNpaBuna cocTaBneHusl KBasnXMMUYECKUX YpaB-
peakuui HEHUM N 3anNnUcn pasBepHyTbIX OPMYII.
3.3 OcHoBHble TUNbI | PasynopagoyveHue no LWoTTkn; no ®peHkento; aH-
pasynopsaodYeHns B KpU- | TUCTPYKTYpPHOE pasynopsgoveHue
cTannax
3.4 TepmoanHammnka ToOYeu- Xumna Teep-
HbIX AedeKToB. XvMnyeckne noteHumanbl TOYeYHbIX OedeKToB. | goro Tena
TepMmoauHamnyeckaa oueHka TemnepaTypHon | https://edu.vs
3aBMCUMOCTM KOHLEHTpaLUUKM ToUeYHbIX AedeKkToB | u.ru/course/vi
npu pasynopsigodeHumn no Wottkm n no ®pexke- | ew.php?id=5
no. 546
3.5 Pacuetr  koHUueHTpauun | PacyeT KOHUEHTpaumm COBCTBEHHbIX TOYEYHbIX
COOCTBEHHbIX TO4YeuHblX | aedbektoB B repmaHun. OueHka 3HEeprum n 3H-
nedekToB ans npoctoro | Tanbnun obpasoBaHua CTL. PacueT koHCTaHT
BelecTsa KBa3NXMMUYECKMX MPOLECCOB pasynopsagoveHus
B Kpuctanne repmaHus. OueHKa KOHLeHTpauuu
CTO B repmaHun. TlocTpoeHne pguarpaMmmbl
bpoyapa ansa repmanus. YactnyHoe pasHoBecue
— auarpamma bpoyapa. JlermpoBaHvne repmaHus
docdhopom — YacTUYHOE paBHOBECHE.
3.6 BnnsiHne pedektoB Ha | 3aBMCUMOCTb 3NEKTPOPU3NYECKMX CBONCTB KpU-
cBoncTBa TBepAodasHbIX | CTannoB OT AedEeKTHOCTUM CTPyKTypbl. OnTude-
mMartepuanos CKMe CBOWCTBA, LEHTPbl OKpacku. JItoMUHecLEeH-
uns. 3aBMCUMOCTb MarHUTHbIX U MeXaHWYeCKnX
CBOWCTB KpUCTArnoB OT edEeKTHOCTU CTPYKTYpbI.
BrivsHme gedektoB Ha MHTEHCUBHOCTb MpoLec-
coB audpdysmn. MexaHuambl audyaum. [Mpo-
Leccbl okucneHus. 'eteporeHHbln katanui. Bnu-
ssHNe OedeKTOB Ha WMHTEHCUBHOCTb TBepAodas-
HbIX NPOLECCOB.
13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN
Buabl 3aHATWIA (KONTMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl CaMoCToRTeNnbHas
n/n (pasgena) gucumnnuHbl | Jlekumn MpakTuyeckme | JlabopaTopHblie paGoTa Bcero
11 OOwme noHATUSA Teo- 6 10 2 18
puun gedekTos
HedekToobpasoBaHne
1.2 | B Kpuctanmnax npocTtbIX 8 14 4 26
BELLIECTB.
13 Teopusa HecTexuomeT- 4 8 > 14
pun.
MonHoe  paBHOBecue
14 nedektoB B Oecnpu- 8 10 4 22
MECHbIX Kpuctannax
OVHapHbIX COeaMHEHWIA.




lMpumecHble aedekTbl B

1.5 | kpucTannax OuHapHbIX 6 8 2 16
COEeNHEHUN.

1.6 | JlnHenHble gedekThbl 4 4 4 12
UToro: 54 54 36 144

14. MeTognyeckue yKkasaHus onsa o6y4aroLmnxcsi o 0CBOEHUI0 AUCLUNIIUHDI
OpraHusaumst U3y4yeHus AMCUUNNNHBI Npearonaraer:
e poBeaeHune Nekunuin — Npyu HeoGXoaNMMOCTU MOTYT GbiTb NPOBeAEHbI B ANCTAHLNOHHOM
pexume

e MpoBeaeHne NabopaTopHbIX 3aHATUN
e BHeayaMTOpHas camocTosTenbHas paboTa CTy4eHTOB

OpraHu3aumoHHas CTPYKTypa NEeKLMOHHOMO 3aHATUS:

=

dopmynupoBka TeMbl, NOCTaHOBKa NpobsieMHOro Bonpoca

PasbsicHeHVe TeopeTU4eCKUX N NPpakTUYECKNX BOMPOCOB AN pPeLleHNa NOCTaBneHHON
npobnemsol

3. KoOHKpeTHble npuMephbl peLleHnsi NOCTaBIeHHbIX BOMNPOCOB

4. BbiBOAbI

5. ®opmynupoBka 3agaHna ansi caMocTosTeNlbHON paboTbl

no

OpraHusaunoHHas CTpyKkTypa nabopaTtopHOro 3aHATUS.

dopMynupoBKa Lienn 3aHATus

O6cyxaeHne TeopeTUYECKMX OCHOB TEMbI, ONPOC CTYAEHTOB
BbinonHeHne paboTsl

lMpoBepka BbINOMHEHHbIX 3a4aHUI

BbiBOabI

agkrwnhE

TeKyLLI,I/Iﬁ KOHTPOJ1b NPOBOANTCA NyTEeM YCTHOIo onpoca CTyAeHTOB, o6cy>|<,u,eH|/|$| mMate-

pvana ans caMocTosiTeNbHOWM paboTbl, BbINONIHEHUSI KOHTPOSbHBLIX PpaboT.

N3y4YeHne OCHOBHbIX U AOMOMHUTENbHbIX NIMTEPAaTYPHbIX MCTOYHUKOB,
paboTa C KOHCNEKTaMu NeKUni;

BbINOSIHEHNE 3aJaHUN TEKYLLIEN aTTecTaunm;

TEKYLLMIA KOHTPONb YCNeBAeMOCTH

15. NMepeyeHb OCHOBHOW U OOMNOJIHUTENILHON NUTepaTypbl, PeCYPCOB UHTEpPHET, HeobXxo-
ANMBIX AN OCBOEHUA AUCUUNITUHBI

a) OCHOBHasa nurtepartypa:

Ne n/n McToYHmK

MoHuapos E.I. KpaTkui Kypc TeopeTuyeckon HeopraHudeckon xumun/ E.I. ToHuyapos
B.HO. KoHagpaivH, A.M. XoBuB — CI16: JlaHb, 2017. — 464 c.

CemeHoBa .B. Xumus gedpektos. / I.B. CemeHora, T.I1. Cywkosa // YuebH. nocobue.
BopoHex : Nagatenbckun gom BIY. —2017. — 130 c. ISBN 987-5-9273-2538-2

1

6) AONONHUTENbLHAA NUTepaTypa:
| Nen/n | McTouHmk




ApocnasueB A.b. Xumua teepporo Tena / A.b. Apocnasues.— M. : Hay4. mup, 2009.
— 322 c.

KHoTbko A.B. Xumuga tBepgoro tena/ A.B. KHoTtbko, A.A.lMpecHsikos, HO.[. TpeTbsikos. -
M. : Akagemus. - 2006. — 306 c.

CuHenbHukoB B.M. dusmnyeckas xumusa kpuctannos ¢ gedekramu/ 5.M.CuHenbHUKOB —
M. : Bbicw. wk., 2005. — 137 c.

6 Kperep ®. Xumunsa HecoBepLueHHbIX kpuctannos / . Kperep. - M. : Mup, 1969. - 654 c.
Bect A. Xumnga TBepgoro Tena : Teopus n npunoxeHus: B 2-x 4./ A. Bect. - M. : Mup,
1988.- Y.1.-555¢.;4.2.—334 c.

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (odulmnanbHble pecypchbl MHTEPHET) :
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

*

BHauvane ykasbiBawotca OBC, ¢ koTopbiMM wumeroTcss goroBopa y BIY, 3atemM OTKpbITble 3MEKTPOHHO-
obpasoBaTernbHble pecypcbl, OHNanH-kypcol, AYMK

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUs ANsl CaMOCTOATENIbLHOW paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, rnocobus, 3adaqyHUKU, MemoOuYecKUe yKa3aHUs 1o 8bIMOSTHEHUIO Mpak-
mu4ecKkux (KOHMPOrbHbIX), Kypcosbix pabom u dp.)

Ne n/n NcTOYHMK

CemeHoBa [.B. Xumus gedpektoB. 3agaun n ynpaxHenus. / [.B. CemeHosa, T.I1. CyLw-
1 koBa, b.B. CnagkoneBueB // YuyebHo-meToaudeckoe nocobue. BopoHex : N3gartenb-
ckun gom BI'Y. —2018. -32 c.

3nomaHoB B.l1. ®a3oBble paBHOBecUs. Xumnsa aedekToB B kpuctanne:. y4eb. nocobme
/ B.I. 3nomaxos. — M. : 2011. — 114 c.

17. O6pa3oBaTefnibHble TEXHONOrMu, UCNofb3yeMble Npu peanusauum y4ebHOW AUCLMU-
NIVHbI, BKNOYaa OUCTAHLMOHHbIe obpa3oBatenbHble TexHonorun (AOT), anekTpoHHoe
oby4yeHue (J0), cmewaHHOe OOyyYeHMe):

Mpn peanusauun ANCLMNIMHBI UCNONB3YIOTCA Kraccudeckne obpasoBaTeribHble TEXHOMO-
rmn 6e3 3ameHbl ayauTopHbIX 3aHATMA Ha JOT.. OCHOBHbIE TUMbI NEKUM — BBOAHbIE ( B Hava-
ne U3y4yeHus OUcumninHbl) N MHpopmMaunoHHble. MNpoBeaeHne TekyLmnx aTTectaumm u npome-
XKYTOUYHbIX aTTecTtaummi ocyliectenserca B popme yctHoro cobecegosaHms no KUM.

B cnyyae Heob6xoaMMoOCTK nepexoda Ha AUCTAHUMOHHBIN pexnm obyyvyeHus ons cospa-
HWSA 3NEKTPOHHbIX KyPCOB, YTEHUS NEKUNIA OH-NanH 1 NpoBeaeHnss nabopaTopHO- NPaKTUYECKMX
3aHATMI UCNONb3yeTca MHPOPMaLUMOHHbIE pecypcbl ObpasoBaTenbHOro noprana "3neKkTpoH-
HbIn yHMBepcuteT BI'Y (https:\\edu.vsu.ru), 6asupytoLerocs Ha cucteme ANCTaHUMOHHOIO 0by-
yeHust Moodle, pa3BepHYTON B YHUBEpPCUTETE.

18. MaTepmnanbHO-TEXHU4YECKOE obecneyeHme AUCLUNIINHDI:
MynbTMmeaninHas TexHuka

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUSA TEKYLLEN U NPOMEXYTOYHOW aTTecTauumn

MopAnoK OLEeHKN 0CBOEHMSA 0Gy4YaoLwmumincs y4ebHoro maTepuana onpenenseTcs co-
AepXXaHueM crieayroLLmMx pa3aenos AUCLUUNIUHGI

Ne HanmeHoBaHue pa3ge- Komne- WHankaTop(bl)

n/n | 7@ ancunnnvHel (moay- TeHuMs(n) JOCTUKEHUS OueHouHbIe cpeacTBa
ng) H KOMMeTeHUnn

1. | OBwme NoHATUS TEO- OfK-1 OmnkK-1.1 KoHmpornsHas paboma Ne 1



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

Ne HanmeHoBaHwue pasge- Komne- WHankaTop(bl)
o/n | M@ avcunnnmnHel (Mogy- | oo wsi(v) JOCTUXEHUS OueHouYHble cpeacTBa
nsa) 4 KOMMeTeHLUN
pun gedekToB
HedekToobpasoBa- OnK-1 OnkK-1.1
2. | HUe B Kpuctannax OrK-1.2 KoHmponbHas paboma Ne 1
NMPOCTbIX BELLECTB. OrlK-1.3
Teopus HecTexmo- OmnK-3.1
3 METPUM. OrliK-3 OnK 3.2 KoHmpornbHas paboma Ne 2
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20 TunoBble OUEHOYHbIE cCpeaAcTBa U MeToAUYECKMe MaTepuanbl, onpeaenstowme npo-
ueaypbl OLeHUMBaHUA

20.1 TeKyLLMM KOHTPOSIb ycneBaeMocCTH
KoHTpornb ycneBaemocTvi No AUCUMNIIVHE OCYLLECTBAETCS C MOMOLLbIO CrieayoLMX OLEeHOYHbIX
cpencTs:
KoHTpornbHble paboThl

MepeyeHb 3aa4aHUN ONA KOHTPOSbLHbIX paboT

1. Hanuwwute ¢ ucnonb3oBaHnem cucteM Kperepa n Pusa n y4eTom BO3MOXHOW MOHM3aUMN gedek-
TOB cregyowue npoLecchl pasynopsiiocdeHnss B Kpuctannax :
a. no Wottkm FexO3; HglnaTes
b. no ®peHkento CuCl;
C. aHTUCTpyKTypHOEe B BP

2. Hanuwwute passepHyTblie (hopmynbl

a) dasbl Nal, kotopas umeet 0,3 mon. % BakaHCWIA B KATUOHHOW MoApeLleTKe 3a cYeT pasynopsgoye-

HNA No OpeHkento;

b) kpuctanna CdCl,, B kotopom 1,5 mon. % Bcex y3rnoB BakaHTHbI 3a CHET pasynopsgodeHus no LoT-

TKU.

3. Kakvme tunbl gedektoB MOXHO oxuagatb y dhasbl, COCTaB KOTOPOM OMMCbIBaeTcsa hopmyromn

ZnTep975 , €CNN U3BECTHO, YTO MSIOTHOCTHL €€ MOBbILWEHA MO CPaBHEHUID CO CTEXMOMETPUYECKUM ZnTe.
Hanuwwure pa3sepHyTyo dopmyny.

4. lMonaras, 4To Ko B BbIpaXXeHUAX KOHCTaHT Aed)eKToobpa3oBaHUsA HEBEMNUKN CPaABHUTENBHO C 3KC-
MOHEHTON, PacnonoXuTe MMetoLKnecs B Kpuctanne gedektol B nopsigke ybbiBatowien KOHUeHTpaumm
npu HU3kon TemnepaType. Kpuctann npoctoro BewectBa ([1Eo= 2,2 3B), co6cTBEHHbIE BakaHCUK ABNS-
toTcs akuentopamm ([OHy=0,6 aB, JEA= 0,1 3aB), nerupyetca goHopHon npumecsto ([Hg= 0,8 3B, [Ep=
0,1 aB).

5. B cucteme M - X nmeeTcs 04HO UHKOHTPYSHTHO MMaBsiLLeecs CoeIMHEHUE C COOTHOLLEHNEM aTo-
moB 1:1. CoeanHeHne ob6pasyeT NpoCTble 3BTEKTUKN C UHAMBMAOYANbHBIMU KOMMOHeHTaMu. dasa - ogHo-



CTOPOHHSASA, NpefenbHas. MakcMmanbHas WwyprHa obnacTn roMoreHHoCTH coctasnseTt ~5 % (at.) - us-
ObITok KOMnoHeHTa M. N3obpasnTte cxematnyHo T-x npoekumto paszoBon gnarpammel cuctemsl M — X,

6. Mpwn nony4veHnn ZnNi;O4 ZNO 6bin B3AT B n3bbITke. CocTaBbTE pasBepHYTYHO POopMyny KOHEYHO-
ro npogykra.

7. Yemy paBHa KOHUEHTpaums BakaHcuii B Co,03, ecnn [Co*)/[Co?']= 18: 17?

8. HanuwuTte ¢ ncnonb3oBaHnem cuctem Kperepa v Pusa n y4eTom BO3MOXHOW MOHMU3AUUK Le-
dekToB cnegyowme npoueccobl pasynopsiaodeHnss B KpucTtannax :

no Wottkn  MnO3; ZnGasSes no ®pexkento In203

9. CoegunHenne MX (UEo = 1,2 3B) Haxoantca B paBHOBECUM C NMapoM KOMrMoHeHTa X. B nogpe-
weTke X npoucxoguT pasynopsigoveHme no ®penkento (OHg = 2,7 3B). Kak ynpocTuTb ypaBHEHUE anek-
TPOHENTPanbHOCTU NpU pasnu4YHbIX 3HadYeHuax Py? lMocTponTe (cxematnyHo) pguarpammy Bpoyapa B
koopauHaTax In [i] - In Px (i- Tn To4euHbIX aedektoB). MNocTponTe 3aBUCMMOCTb OTKIIOHEHUS OT CTe-
XnomeTpumn coeanHeHns MX oT gaBneHus napa KOMNoOHeHTa X Npu NOCTOAHHOW TemnepaType.

10.HanmwuTe ypaBHeHus, oTpaxarowme BeegeHue npumecn (1) B matpuuy (2) no metogy KA un
meToay K3 :

|nC|3 - PbClz COC|3 — C0,03 nS —» BizSg

11.MocTpontb Anarpammbl Bpoyapa (cxemaTuyHO) ANs criyvast BXOXAEeHWUS akuenToOpHOW npuMecu B
nonynpoBogHuk MX (gedekroobpasoBaHune no LWoTTkn) npu gaBneHun cobcTtBeHHOro napa, 6nmskoro kK
Pst.

20.2 NMpomexyTo4yHaa aTrectauus
lMpomexxyToyHas aTTecTaumns no QUCUMNIIMHE OCYLLECTBNSETCS C MOMOLLbIO CeayoLmnxX oue-
HOYHbIX CPEACTB:
CobecenoBaHue No 3Kk3ameHaLMOHHbIM bunetam

Mpu nepexoae Ha AUCTAHUMOHHYO OPMY NMPOMEXKYTOYHasi aTTecTaums MOXET NPOBOANTL-
CS1 B BUAE KOHTPOSbHbIX, MO3BOMSAIOLLMX OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWI 1 NPaKTU-
YeCKMX 3aaHWU, NO3BONSAIOLLNX OLEHUTbL CTENEHb CHOPMUPOBAHHOCTU YMEHUIA U HABLIKOB.

MepeyeHb BONPOCOB K 3K3aMeHY:

1. lMoHaTtue o TBepaom hase. CoBepLUEHHbIE HECOBEpPLUEHHbIE KpUCTansbl. Tennoson 6ecnopsaok
B KpucTanne.

2. PasynopsipoyeHne cobctBeHHoe 1 npumecHoe. CTpyKTypHble AedeKTbl U nx Knaccudukaums.

3. ToueuHble gedekTbl, UX XapakTepucTuka. HentpanbHble 1 3apskeHHble AedeKThbl.

4. HomeHknatypa ToyeyHbIX AedekToB. OCHOBHbIE TUMbI pas3ynopagodeHns B Kpuctannax npocTbIxX
BELLECTB.

5. MeToa KBasMxXMMmnyeckux peakumm. XuMmyeckme noteHumarbl To4eYHbIX 4edEKTOB.

6. TepmoavMHamuyeckasi oLeHKa TeMmnepaTypHOM 3aBUCMMOCTU KOHLIEHTpaUnM ToYeYdHbIX AedekToB
- pasynopsigodeHue no LWoTTku

7. TepmoavHamuyeckasi oLeHKka TeMnepaTypHOr 3aBUCMMOCTM KOHLEHTpaUMM ToYeudHbIX AedekToB
- pasynopsigoveHue no dpeHkento

8. [HedekTtoobpasoBaHne B 6ecnpyMMecHbIX KpucTanmnax npocTbiX BelwecTB. [lonHoe paBHoBecue
nedekroB. Meton Bpoyapa.

9. Wcnonb3oBaHue metoga Bpoyapa npu onncaHum gedekroobpasoBaHust B KpUctanse npocToro
BellecTBa (BakaHCUM - €OMHCTBEHHbIN TUM TOYEeYHbIX AedeKToB ).

10. OdedektoobpasoBaHme B KpucTannax npocTbiX BELLECTB, COAEPXKaLLMX NPUMeECh - Temnepartyp-
Hasi 3aBMCUMOCTb KOHLUEHTpauun gedeKToB B KpucTanne nonynpoBOAHWKA. TemnepaTypHas 3a-
BMCUMOCTb KOHLUEHTpaLmn edeKToB B KpUcTanne nonynpoBogHUKa

11. MexaHn3m BXOXOEHUSA NPUMECH B peLLeTKy KpucTtarnna npocToro BellecTsa.

12. Teopusi HECTEXMOMETPUN, OCHOBHbIE NOHATUA. OTOBPaKeHne OTKNOHEHMS OT CTEXMOMETPUN Ha
ha3oBbIX guarpammax.



13. Mpupoaga npoueccoB, nexaumx B OCHOBe 00pa3oBaHusa a3 nepeMeHHOro coctaea - ¢asbl C
HegoCTaTKOM MeTanna

14. Mpupoga npoueccos, fexawmnx B ocHoBe 00pa3oBaHusa a3 nepemMeHHoro coctaBa - gasbl C
n306bLITKOM MeTanna.

15. lMNMonHoe paBHoBecue aedekToB B 6ecnpuMecHbIX KpucTannax GuHapHbIX COEOUHEHWIA: KOHLEH-
Tpaumsa gedekToB Kak (PyHKUMA OaBreHnsa napa NeTy4yero KOMMoHeHTa- 3aBUCMMOCTb KOHLEH-
Tpaumn gedeKkToB B KpUcTasnne nonynpoBOAHMKA.

16. NMonHoe paBHoBecue AedekToB B BECNpMMECHbIX KpUcTannax buHapHbIX COeANHEHUA: KOHLIEH-
Tpauus gedeKkToB kak PyHKUNSA OaBMEHMS napa NeTy4yero KOMMOHEHTa - YacTUYHOE paBHOBECHKE,
NnpoLecchl 3akarnku B Kpuctannax bMHapHbIX COeaUHEHUN.

17.MonHoe paBHoBecue AedekToB B BecrnpMMeCHbIX KpucTannax GuHapHbIX COeaMHEHWIA: KOHLIEH-
Tpaums gedeKkToB Kak PyHKUMSA AaBreHnsa napa feTydero KOMNOHeHTa OTKITOHEHME OT CTEXMO-
METPUM KaK PYHKUUS OaBNEHUs napa NneTyyero KOMNoHeHTa

18. lMpumecHble aedekTbl B KpUcTannax ouHapHbix coeanHeHuin. MexaHn3mbl BBEAEHUS MTPUMECH.

19. [NedekToobpaszoBaHme B KpucTannax GuHapHbIX CoOequMHEHWI, NTIETMPOBaHHbBIX FrETEPOBANEHTHOM
NPUMECHIO B 3aBUCMMOCTU OT JaBrieHMs napa NpUMecH: - cnyyan y3ko30HHOro Mmarepuana

20. Oncnokaumn. KoHTyp n BekTop Broprepca.

21.'eomeTpuyeckme CBOMCTBa Agucnokaumn. Tunbl AUCNOKaLumi.

22. DHeprus gucnokaunin. BaanmogencTemne gncnokaumi ¢ ToueyHbIMK gedoektamm U Mmexay cobon.

23. emxeHne ancnokaumin. ObpasoBaHne N pa3MHOXKEHWE ANCTOKALUIA

24. CTPYKTYpPHO-4yBCTBUTENbHbIE M 0ObEMHbIE CBONCTBA. MexaHu4eckme cBoMCTBa

25. OnTnyeckoe normnoweHne, LEHTPbI OKpackn

26. BrnivsiHne nedeKkToB Ha aneKkTpudeckme CBoOMCTBa Matepmnanos

27. MexaHnsmbl guddysmm

28. TeepaodasHbie peakuun

TPEGOBaHMH K BbINONTHEHUIO 3a4aHUMN, WKanbl U Kputepun oueHnBaHunsA

[na oueHnBaHUs pe3ynbTaToB 00yYeHMs1 Ha 3a4eTe C OLEHKOW MCMOoNb3yTCs crieaytolme nokasa-

TEenu:

oTBeT

BriaJieHne TeopeTUYECKUMM OCHOBaMU XUMWUM TBEPOOrO Tena, CrnocoBHOCTb MNMCTPUPOBaTb
npumepamu, aktamu, AaHHbIMW Hay4YHbIX UCCNEAOBaHWUA, NMPUMEHSATb TEOPeTUYEeCcKUe 3HaHUS

Ansa o6bACHEeHNs B3aMMOCBA3M CBONCTB MaTepuanoB C UX AedEKTHON CTPYKTYPON U yCrnoOBUAMWU NOMy-

YeHunA

[na oueHnBaHus pe3ynbTatoB O6y‘-leHVIF| Ha 3K3aMeHe WCNosrb3yeTcad 4-6annbHas wana: «oTnn4-

HO», «XOPOLLO», «YAOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
CooTHoLeHMEe NokasaTesnen, KpUTepueBs M LKanbl OLEHMBaHUA pe3ynbTaToB 06ydeHus.
YpoBeHb cchopmu-
KpMTepl/Il/I oueHunBaHunA KOMI‘IeTeHLJ,MVI POBaHHOCTN KOM- Lkana OLEeHOK
neTeHuunn
CTyOeHT XopoLLo BriageeT TeopeTnyeckum matepuanom: | [oBbILWEHHbIV OTnunyHo
NMOHUMAET CyTb OCHOBHbIX 3aKOHOMEPHOCTEN, NPaBUIbHO YpOBEHb
3anucbiBaeT BCE OCHOBHblEe POPMYIbl, MPUMEHSET UX K
PELLUEHNIO NPaKTUYECKMX 3ajady, NpvMBOAUT MNPUMEPDI.
MpaBunbHO OTBEYaEeT Ha BCEe AOMOMHUTENbHbIE BOMpPO-
cbl. OTBET COOTBETCTBYET B MOSIHOW Mepe BCEM Mnepe-
YUCIIEHHBbIM KOMNETEHLNAM.
To e, YTO AN1F OLUEHKN KOTNNYHO», HO CTYAEHT Aonyc- basoBbIl ypoBEHb XopoLlo
KaeT HETOYHOCTU B hOPMYIIMPOBKAX, HECYLLLECTBEHHbIE
OLWNBKM B HAaNUcaHUn bopMyn Unun ypasHEHUn peakuni,
OTBEYaeT He Ha BCe AONOMHUTENbHbIE BONpockl. OTBET
COOTBETCTBYET HE NOHOMY OCBOEHMUIO KOMMNETEHLMNA.
CTyaeHT He 3HaeT HekoTopble pasdenbl Kypca; gonycka- | lNMoporoBein ypo- | YAoBNeTBO-
€T MHOMO4YMCMEHHbIE OLLMOKN NPU HannucaHum hopmyn u BEHb pUTENBLHO
YPaBHEHWI KBA3UXUMNYECKUX peaKLni, HO CNoCoBeH nx
ncnpaeuTb. NoHMMaET OCHOBHbIE 3aKOHOMEPHOCTU, HO C
TPYAOM MPUMEHSIET NX K PELLEHMIO MPaKTUYECKNX 3a4au.




CTyneHT He npuobpen HUKaKMX HOBbIX 3HAHWI, NGO 3TK
3HaHus pparmMmeHTapHbl. KomneTeHunn He OCBOEHBDI.

HeynosneTBo-
putensHo




