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[Mporpamma cocTas/ieHa Ha OCHOBE defiepasibHOro rocyAapCTBEHHONO
obpa3oBaTeNibHOro CTaHJapTa Bbiclero ob6pasoBaHus (PrOC BO) cneumansHocT 04.05.01
dyHOaMeHTalbHas W NPUKIagHas  XUMWA,  YTBEPXAEHHOro  npukasom  MuHWUCTepCcTBa
o6pa3oBaHuNa 1 Haykum Poccuiickoirr ®epepaumm ot 13 mrona 2017 r. Ne 652; yyebHOro nnaHa u
OCHOBHON 06pa3oBaTenbHOM nporpaMMmbl  cneumansHocT  04.05.01 ®dyHaameHTanbHas WU
npuknagHas xnvus, paspadotaHHbiX B TOY BIMO «[A0OHeLKWIn HaUMOHa/IbHbIA YHUBEPCUTET».

Pa3paboTuuK:

[OoLUeHT Kaeapbl HEOPraHMYECKON XUMUK, K.X.H. H.B. A6noukosa

MporpaMmMa yy4e6HON AMCUMNIMHBI YTBEPXEHA Ha 3acefaHun Kadeapbl HeOopraHUYecKow
XUMUN
MpoTokon Ne 8 oT «18» mapTa 2020 T.

3aBeaytownii Katheapou A.B. VrHatoB

Mporpamma y4yeGHOW  AMCUMMNNUHBI  0f06peHa Y4yeObHO-METOANYECKOW  KOMMUCCUEN
XUMNYECKOTrO (haKybTeTa
MpoTtokon Ne 3 oT «15» anpens 2020 r.

Mpeacepatenb y4e6HO-METOANYECKOWA
KOMMUCCUN (haKybTeTa A6noukosa H.B.



1. OBJTIACTb NMPUMEHEHNA N MECTO ANCUUNTTJTIMHBI B YYHEBHOM
MPOLIECCE

YuebHaa aucumnanHa  «Kpuctannoxumms» — OTHOCMTCA K BapuvaTWBHOW  4acTu

npoeccnoHanbHOro 6noka. [Ans u3yuyeHUs [AaHHOW YYeOHOW AUCUMMANHBI HEOOXOANMBI

3HaHWSA, YMEHWS W HaBblKK, (QOPMUPYeMble MPEeALIECTBYOWMMA 1 COMYTCTBYHOLLMMU

AVCUMNAMHAMK - MaTeMaTuKa, (Pr3mnKa, MHPopMaTMKa, HEOPraHNYecKas XuMmuns, nsnyeckas

XUMUS.
2. CTPYKTYPA ANCUUTT/INHDbI
XapakTepucTuka y4ebHon AncumninHbl
CreLManbHOCTb 04.05.01 dyHaameHTaNbHaA U NpuKnagHasa
XNUMUSA
Cneuvannsaums
Ob6pasoBarte/ibHas nporpaMma cneuuannTeT
Keanngukaums XUMUK. NpenogaBarenb XMmMum
KonmuecTBo cofiepykartesibHbIX MOAY e 2
AucumnnnHa 6a30B0i / BApMaTUBHOM YacTy B 6
0GPA30BATENbHOI NPOTPAMMbI apmatMBHas 4acTb NpodeccMoHabHOro 610Ka
®opmbl KoHTponsa (MK, aKk3ameH, 3a4eT) MK, 3ayet
MoKazaTenu 04Hasa hopma 3a04Has opma
06yuyeHus 06yyeHus
KonnyectBo 3a4eTHbIX eauHuL, (KpeauToB) 2,5
"o, NOArOTOBKMN 4
CemecTp 7
Konnyectso 4acoB 90
- NEKUMOHHBIX 28
- MPaAKTUYECKNX, CEMUHAPCKMX -
- 1abopaTopPHbIX 14
- CamMOCTOATE/IbHOM paboThbl 48
B T.4. MHAMBUAYA/IbHOE 3afjaHne

HezenbHOe KONMYecTBO Yacos, 5

B T.4. QyAUTOPHbIX 3

3. OMMCAHVE JNCUUNTNTNHBI

Llenwn v 3agaun.

Llenb - HayuuTb CTY[EHTOB YCTaHaBNMBaTb B3aMMOCBSA3b MEXAY XMMUYECKUM COCTaBOM,
KPUCTa//IMYECKON CTPYKTYPOW BELLECTB U KX CBOMCTBaMU. OT KPUCTA/I/INYECKOW CTPYKTYpbl
BeLLecTBa 3aBUCAT ee (DM3MKO-XMMUYECKME, 3MIEKTPO-(N3NYECKe U ApYTUe CBOMCTBA, KOTOpbIe
onpeaenatoT 061acTU  MX  NPaKTUYECKOro MCnonb3oBaHua. OBnageHne  KpUCTaNoXUMUen
HeobXoAMMO AN NPOMECCUOHANbHON AeATEIbHOCTU CreLuaIncTa-XnMmKa.

3aflaum - yCBOEHMe TeOpPeTMYECKUX OCHOB KPUCTa/IOXMMWUW, KOTOPble MO3BONWAU Obl
OBNafieTb OCHOBHbLIMW 3aKOHaMW W MOHATMSAMW, OCBOEHWE CTYAeHTaMW 3HaHWA U YMEHMWIn no
reoMeTpyum ¥ CUMMETPUM  BHELHWUX (DOPM  KPUCTA/INIOB,  KPUCTAIIMYECKOW  PELLEeTKW,
KPUCTaNIMYECKON CTPYKTYpbl.

TpeboBaHMA K pe3ysibTaTaM 0CBOEHUS AUCLMUNAMHBIL: T1poLecc n3yyeHus AUCLUNINHBI
Hanpas/ieH Ha (POPMUPOBaHUNE 3/IEMEHTOB CNeAYHOLLMX KOMMETeHUMIA B cooTBeTcTBUM ¢ P OC
BO no gaHHoO creynanbHOCTH:

YHUBepca/ibHbIX KomneTeHumi (YK):
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YK-1. CnocobeH OCyLLEeCTBNATL KPUTUYECKUIA aHa/IM3 NMPO6IEMHbIX CUTYaL Ml Ha OCHOBE
CUCTEMHOI0 NOAX0/a, BblpabaTblBaTb CTPATErMHO AEACTBUIA.

obuenpodeccuoHanbHbix KomneTeHumin (ONMK):

OlK-1. CnocobeH aHanM3MpoBaTb, WHTEPMpeTMpPOBaTb W 0606WaTh pe3ynbTaThbl
3KCMEPUMEHTASIbHBIX U PacCHeTHOTEOPETUYECKNX PaboT XMMUYECKO HanNpaB/eHHOCTH;

OMK-2. CnocobeH nNpoBOAMTb  XUMUYECKWIA  3KCMEPUMEHT C  UCMO/b30BaHUEM
COBPEMEHHOro 060py0BaHus, cO6/10aas HOPMbl TEXHUKM 6€30MacHOCTY;

OlMK-3. CnocobeH NpMMeHATb pacyeTHO-TEOPETUYECKME METOAbI AN U3YUYeHUsi CBOMCTB
BeLecTB M npoueccoB C UX yyacTueM, UCMO/b3ys COBPEMEHHOE NPOrpaMmMHoe o6ecrneyeHne un
6a3bl AaHHbIX NPOMECCUOHAIBHOTO Ha3HaYeHUS;

OlK-4. CnocobeH NnaHMpoBaTb paboTbl XMMUYECKOW HanpaB/ieHHOCTW, 06pabaTbiBaTh U
NHTEPNPEeTUPOBaTb MOJyYeHHblEe pPe3y/ibTaTbl C WUCMONb30BAHNEM TEOPETUYECKUX 3HAHWUI W
NPaKTUYEeCKMNX HaBbIKOB PeLUEHNA MaTeEMATUUYECKMX 1 (PU3NYECKMX 3a[au.

npoeccnoHanbHbIX KomneTeHuuni (MK):

Hay4HO-UccneaoBaTesibcKas feATeNIbHOCTb:

MK-1 CnocobeH npoBoauTb cbop, 06paboTKy, aHanM3 K 006006LIEHME pe3ynbTaToB
9KCMEPUMEHTOB U WMCCNeA0BaHWIA B Pas3/IMYHbIX 061aCcTAX XUMUK, XUMUYECKON TEXHONMOrnn W
CMEXHbIX HayK;

TEXHO/I0rn4vecKas AesaTe/IbHOCTb:

MK-4 CnocobeH NpoBOAMTL HayYHble UCCEeA0BaHNSA, COBEPLLEHCTBOBATL U paspabaTbiBaTbh
TEOPUN N MEeTO/bl N3YYEHNS XMMUYECKMX NPOLLECCOB, OCYLLECTBATb NPaKTUYeCKOe NPUMeHeHne
MOSTYYeHHbIX 3HAHWI W Pe3y/bTaToB B Pas/IMyHbIX OTPACNAX 3KOHOMMUKM (MPOMbILLIIEHHOCTH,
CeNbCKOM  XO3ACTBE U [Ap.), CBAA3aHHbIX C MepepaboTKOM Cbipbsi, MOMy(HhabpuKaTos,
NMPOMbILIMEHHbIX  OTXOAOB, MO/YyYEHMEM W COBEPLUEHCTBOBAHMEM Pa3/IMYHbIX  BELLECTB,
maTtepuanos, pa3paboTKoM 1 ynyudLleHWeM TEXHOMOrMYeCKNX NPOLECCOB;

MK-5 CnocobeH K MPOBEAEHWIO OMbITOB, UCMbITaHUIA U aHANN30B C LIENbIO U3YUeHUs
COCTaBa, CTPOEHWUs, CBOICTB W MPOLECCOB MPEBPALLEHNIA BELLECTB, 3HEPreTUYecKMX |
XUMUYECKUX M3MEHEHWIA B Pa3NINUHbIX HATYypasbHbIX WU UCKYCCTBEHHbIX BELLECTBAX, Cbipbe W
N3OENUSIX;

B pesynbTaTe nsyveHns y4e6bHOM ANCUUNVHBI CTYAEHT [AO/DKEH.

3HaThb:

- OCHOBHble CBOMCTBa KPUCTa//I0B;

- CMMMETPUIO 1 FTeOMETPUIO KPUCTAITMYECKUX MON3APOB;

- METoAbl OMuUCaHWsi KPUCTa//IMYECKON CTPYKTYpbl MPU MNOMOLUM KPUCT/IIMYECKOM
PeLLEeTKN, TEOPUM NIOTHEALLMX LIAPOBbIX YNAaKOBOK U KOOPAMHALMOHHbIX NOMM3AP0B;

- OCHOBHbIE CTPYKTYpPHbIe TUMbl NPOCTbIX BELLECTB, OMHAPHBLIX M HEKOTOPbIX TEPHAPHbIX
COEAVNHEHMNIA;

- KaK CBfi3aHa KpUCTa//IM4eckas CTPYKTypa C COCTaBOM, XMMMWYECKOW CBA3bIO W
CBOMCTBaMM NPOCTbIX BELLECTB.

YMeTh:

Haxo4uTb 3N1IEMEHTbI CUMMETPUU B KPUCTITMYECKUX MHOTOrpaHHUKaXx;

OnpeaensTb CUHIOHUIO N KaTeroputo Buaa CUMMETPUN;

HaXo4MTb B KPUCT&IIMYECKOM pPeLleTKe 3/IEMEHTAPHYHO SAYeliKy, Onpefenstb ee

CUMMETPUIO, TUN AYeiiky bpase, KPaTHOCTb;

- [laBaTb XapaKTePUCTUKY KOHKPETHON KPUCT/IIMYECKOW CTPYKTYPbl C MOMOLLbIO
KPUCTA//IMYECKON  pelleTKWM,  Teopuu  MIOTHEAWMX  LIApOBbIX  YNakKOBOK,
KOOPAMHALMOHHBIX NOMN3APOB;

- onpefensiTb KOOpPAUHALNOHHBIE YMCia CTPYKTYPHbIX eAVHUL U UX KOOPAMHALMOHHbIE
MHOTOrPaHHWKM;

- paccuMTbiBaTb MOTHOCTb WM MOJMEKYNIAPHYI0 Maccy BeLlecTBa MO W3BECTHON
KPUCTaINYeCKO CTPYKTYe.



BnageTsb:

- HaBblKaM¥ MOJIHOTO KPUCTa//IOrParyecKoro aHanmnsa CTpyKTypbl;

- HaBblKaMW NOCTPOEHUA CTepeorpauyecKoi NPOEKLMN KPUCTAINOB;

- MpvemMamiy OCYLLEeCTBIEHUA XUMNYECKOT 0 3KCNEPUMEHTA 41 U3YYeHUA CTPYKTYpbI;

- BO3MOXHOCTAMM MOUCKa HeOo6XO4MMON WHMOPMaLMM B Hay4yHOM W CrpaBOYHOM
nnTepaType;

- npuemamu opopMIeHUSA pe3ybTaToB IKCNEepUMeHTa 1 pacLUngpPOBKM NX.

4. COLEP>XAHWE gCUMNMNNHBI 1 @OPMbI OPITAHN3ALNW YUYEBHOITO
MPOLIECCA

Kypc aucumnnaumHel  "Kpuctannoxumus™ npefycmatpuBaeT — cnefywowme  ¢opMbl
opraHu3auum y4ebHoro npowecca:

-NneKkumu,

- NnabopaTtopHble 3aHATUA,

- camocToATe/IbHas paboTa CTyAeHTa.

Matepwvan nsnaraetcsi ¢ UCMoJb30BaHNEM C/IOBECHBIX, 0OBACHUTE/IbHO-UNIOCTPATUBHBIX,
3BPUCTMYECKMX, NPOGIEMHBIX WU MUCCNef0BaTeNbCKUX METOA0B npenojasaHus. Mpy npoBefeHUm
NeKUMin ana o6CyXXAeHNs MaTepuana LUMPOKO MCNOMb3YHTCA My/NbTUMEAUHbIE Npe3eHTauuu,
aHMMaummn, a TaKxke pasfaTtouyHble Mmatepuasbl. Bo Bpemsi nabopaTopHbIX 3aHATWUIA CO3M4ar0TCA
Npo6/ieMHble CUTYaUuK, pacCMaTpUBatOTCS 3a4ayn MakCUMa/lbHO MPUG/IMIKEHHbIE K MPaKTUKe,
A1 CamMOCTOATE/IbHOM PaboTbl NpefnaratoTCs TBOPYECKWe 3afaHus. BmecTe co cTygeHTamu
paccMaTpuBaloTC  MOAENM MOAM3APOB, MNPOCTbIX  (DOPM, KPUCTANIMYECKUX CTPYKTYp W
aNnemMeHTapHbIX fiveek bpase.

B yyebHOM npouecce LIMPOKO MPUMEHSIOTCA aKTUBHblE W WHTEpPaKTVBHbIE (DOPMbI
NPOBEAEHUA 3aHATWIA  (AEMOHCTpauUM  XUMWUYECKUX peakumid, pa3bop 3aKOHOMEPHOCTEN
NPOTeKaHWst XMMUYECKMX MPOLLECCOB, AMUCKYCCUSA, NOMEMUKA), BHeAYAUTOPHaA CamMOCTOATE/IbHasA
paboTta, 6asifIbHO-PeNTUHIOBas CUCTEMA OLEHKW YCMeBaemMoCTU, SIMYHOCTHO-OPUEHTUPOBAHHOE
06yueHue, NpobnemHoe 06ydeHne, BN0YHO-MOAY/NbHOE 06y4YeHMe. crnonb3oBaHWe B y4eOHOM
npouecce HarnsgHoro marepuana no AaHHOMY Kypcy; pacCMOTPEHMe pas/iMyHbIX TUMOB
TEOPETUYECKMX W MPaKTUYECKNX 3aad, HarnsgHo AeMOHCTPUPYHOLLMX CBA3b XUMUWN C XXU3HbIO,
XUMUYECKOr 0 3KCNepuMeHTa, TECTOB 1 KOHTPOJIbHLIX paboT. Ha Kadeape HeopraHM4eckoml XMmmm
paspaboTaH NakeT nporpamm Ans 06y4YeHWs M KOHTPONS 3HaHWIA MO KPUCTaNNOXUMUKN, KOTOPbIN
ncnonb3yeTcs B y4e6HOM npoLiecce.

CamocTosTesnibHas pabota CTYAEHTOB MNpeAycMaTpuBaeT BbINONHEHNE WHAMBUAYaIbHbIX
3afaHniA, MNOArOTOBKY K /1abopaTOPHbIM 3aHATUAM, W3Yy4YeHWe Y4ebHOM W METOAMYECKON
nutepatypbl. CTyAeHTbl CAaMOCTOATENbHO fopabaTbiBalOT HEKOTOPbIE TEMbI, KOTOPbIE U3YYaIuCh B
Kypce KpUCTaI/IOXUMUK: MNPOCTbIE W C/IOXKHbIE 3/1EMEHTbI CUMMETPUKM, MPOCTble (POPMbI,
KpucTanmyeckas peLueTka, noaMMopgusm n nsomophmsm v ap. NpoBogaT nsyyeHne npuoopos 1
060py0BaHMs, NPOBOAAT 3KCMEPUMEHT, 06pabaTbIBaOT NOMYYeHHbIE pe3y/bTaTbl, aHaIM3NPYIOT
NoslyYeHHble pe3y/nbTaTbl.

MopsAKOBbIl KpaTkoe coiepxaHue TeMbl
HoMmep 1 TeMa

Coflep>kaTenbHblin Mo[ynb 1 OCHOBbLI KpUcTasnorpadgum
Tema 1. MpegmeT KpucCTannoxuMum n Kpuctannorpadpum. Kpuctaninyeckoe,
Mpegmet rasoo6pasHoe ¥ XXMAKOe COCTOSAHUE BellecTBa. AMOP(HbIe BeLLecTsa 1
KpUCTaNIOXMMUM U | cTeKkna. MonnKpucTanibl 1 MOHOKpUCTaINbI. [pUMEHEHWE N METO/bI
Kpuctannorpaguun | BblpalimBaHus MOHOKPVCTa//IOB.

Tema 2. OcCHOBHble cBOICTBa KpUCTaoB. OAHOPOAHOCTb, aHU30TPOMHOCTb,

OcHoBHblIe CMOCOBGHOCTbL CAMOOIPaHATLCSA, MOCTOSHCTBO TenepaTyp NaBeHus.
CBOMCTBA 3aKOH NOCTOSIHCTBA ABYrPaHHbIX YrnoB. MeTobl X M3MEPEHUSI.
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KpUCTa/1110B Crepeorpagmyeckas NpoeKums.
Tema 3. CummeTpus  BHewWwHUX Qopm  KpucTasinos. Ee  onpegeneHue.
CummeTpua OKBUBA/IEHTHbIE TOYKM. MNOCKOCTb, OCb W LEHTP CUMMETPUN. [leincTeme
BHEWHMX  (JOPM | UMM Ha reoMeTpuyeckue 006pasbl M HaxOoXAeHWe WX B MJIOCKUX W
KpuCTa/10B TPeXMepHbIX (urypax. VIHBEPCUOHHbIE U 3epKasibHO-MOBOPOTHLIE OCW.
[elicTBrEe UMW HA TOUKY, FEOMETPUA N CUMMETPUS NOMYYEHHBLIX CUCTEM
TOoYeK. Teopembl CNOXEHUS U CNeACTBUS U3 HUX. Bug cummetpum.
Cuctema BbiBOga 32-X BUOB CUMMETPUW. KaTeropum v CUHIOHUK, UX
06LUME N OT/INYNTE/IbHBIE NMPU3HAKN.
Tema 4. MpocTble ¢opMbl MHOrorpaHHMKoB. OTKPbITbIE, 3aKpbiTble, 06LLueE,
MpocTble hopmbl yacTHble. VIX OCHOBHble XapaKTepuctuki. KomomHaumm npocTbiX (hopMm.
MHOrorpaHHuKoB | MpocTble OpMbl HU3LLEN, CPeAHEN 1 BbICLLEW KaTeropum
Cogep>kaTesnbHbli Mo[ysb 2 KpucTannnyeckast CTpyKTypa
Tema 5. Kpuctannmnyeckas pelletka. Y3nbl, psgbl, NJOCKAE CETKU W AYElKW.
Kpuctannmyeckas | TpaHCnaums, CKOMb3AWAA MAOCKOCTb W BUHTOBblE OCU CUMMETPUMN.
peLLeTKa BapuaHTbl netesib NAOCKUX CETOK. MPUMUTUBHBIE U CNIOXHbIE AYENKM.
X KpaTHOCTb. Aueitkn bpase. VX BbI60P. MPOCTPaHCTBEHHbIE rPYNMbI.
Tema 6. Kpuctannmnyeckas cTpyktypa. MecTo fYeliku B ee onucaHun. Yucno
Kpuctannmyeckass | hopMynbHbIX efuHUL, B Adelike. KoopauHaTbl aTOMOB, MEXaTOMHble
CTPYKTYypa paccTosHus. KoopanMHaLMOHHOe YMCIO U KOOPAUHALMOHHBIA NOAnaap.
CTPYKTYpHbI  TUN.  Teopus MNAOTHEWLWIMX  LUIAPOBbLIX  YNakKOBOK.
OnwucaHne CTPYKTYpbI C MOMOLLIbIO MOIN3POB.
Tema 7. MeToabl uccnefoBaHUA CTPYKTYpbl. YpasHeHue Bynbtha - Bperros.
MeTozabl MeTop Jlays, MeToA BpalleHusd, MeTof nopolika. OnpeneneHune
nccnefoBaHms CUHTOHMM, NapaMeTPoB fYeeK, Tuna s4eliku bpase, NPOCTPaHCTBEHHOW
CTPYKTYpbI rpynnbl, KOOPAMHAT aTOMOB. PeHTreHo(a30BbIv aHau3.
Tema 8. XMMuyeckas cBa3b B Kpuctainax. [OMo- M retepogecMmyeckue

XnMn4yeckasi CBsi3b
B KpucTannax

CTPYKTYpbI. Knaccugpmkaums CTpyKTyp No reOMeTpUYecKUM npu3Hakam
N XMMUYECKO CBS3N. 30HHasA cTpyKTypa Li, Be, C. CTPYKTYpHbIE TUMbI
meTtannos: a-Fe, Cu, Mg, y-Mn, In, Hg, a-U, Po; nHtepmetaninnaos:
cemerictBa mean (CuAu, CusAu), a-Fe ( CuzZn, Cr2Al, FesAl), marnums.

Tema 9. CTpyKTypbl MPOCTbIX BELLECTB - HemeTannos. lNpasuno KOmM - Posepw.

CTpyKTypbI i3mMeHeHMe CTPYKTYp M XapakTepa XMMWYeCKOW CBA3M MO rpynnam

MPOCTbIX BELECTB | NMepuoAMYecKor cucTeMbl. CTPYKTYpbI aimasa u rpagura.

- HEMETa//10B.

Tema 10. CTpyKTYpbl OGMHApPHbLIX HEopraHWYeckuxX CoefuHeHUn. CTPyKTypbl

CTpyKTypbI COefIMHEHMI HernepexofHbIxX meTannos coctasa AB (Tuna NaCl, CsCl,

OMHapHbIX ZnS, BN), AB2 (tuna SiOz, TiO2, CaFz2), A2B (Tuna Naz20). N3meHeHne

HeopraHMyecKmnx CTPYKTYP W XapakTepa CBA3W B rpynnax Nepuoamnyeckoi CUCTEMDI.

COeIMHEHW CTPYKTYpbl COEfUHEHWNIA MNepexoAHbIX MeTannoB coctasa AB (Tun
NiAs), A2B (tun pytuna n Cdl2), A2B (tnna Cu20), AB3 (ReO3).

Tema 11. CTPYKTYpbl TPOWHbIX HEOPraHUYecknx COoeavHEHNA. CTPYyKTypbl

CTpyKTypbI COEIMHEHNI C KOMMN/IEKCHLIMU MOHaMKU. POPMbl KOMIMIEKCHBIX VOHOB.

TPONHBIX Ctpykrypbl, npoussogHble oT NaCl (NaNO2, CaCOs, NaClOs), CsCl

HeopraHnyeckunx (AgClO2, NH4NOQOs). CTpyKTypbl, Henpou3BoAHble OT OGUHAPHbIX

COeIMHEHW coefmHeHnin  (CaWOas). CTpykTypbl 6€3  KOMMIEKCHbIX  WOHOB:
nponssogHble ot NaCl (LiFeO2), ot ReOs (CaTiOs, BOnbhpamoBble
OpoH3bl); cTpykTypa MgAI204. MpaKTUYecKoe 3HauveHVe COeAUHEHWUMN
CTPYKTYPHbIX TUMOB NEPOBCKUTA, LUMUHENN, LLIEE/INTA.

Tema 12. dakTopbl, KOTOpble ONPeAenstT CTPYKTYpPY Kpuctanios. [oHATME O

dakTopbl, KOTOPbIE
onpegenswoT

CTPYKTYpe CW/MKATOB, BbICOKOTEMMNEPATYPHbIX CBEPXMNPOBOAHUKOB W
OpraHMYecKnx coeanHeHnsx. OnpeaeneHne pagnycoB NOHOB 1 aTOMOB.
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CTPYKTYpYy
KpnCTas1/108

MeTtogbl JlaHgs, [onbawmuarta, [lonnuvHra. Paguycbl MOHOB MO
LLIeHHOHY. BNnaHne COOTHOLLIEHMS paauyCcoB MOHOB N Mongpusaumm Ha

CTPYKTYPY.

Tema 13.
Monumopunsm u
N30MOPN3M

Monumopdgusm. Knaccnukaumm NOSIMMOPIHbBIX nepexopos.
MopdoTtponina.  M3omopdumsMm.  STanbl  ero  pasBuTUA.  YCoBUSA
[LOCKOHa/IbHOrO M3oMopgm3mMa. Teepable pacTBopbl. PakTopbl, KOTOPbIe
BMAKOT  Ha  pacTBopMMOCTb.  Knaccugmkauum — 1M3oMopimsmMa.
XnmMnyeckasd CBfA3b B Kpuctainax. [oMo- W retepofecMUYeckne
CTPYKTYpbI. Knaccugmkaums CTpyKTyp No reOMeTpuYecKUM npu3Hakam
N XMMWYECKOI CBA3N.




TemaTU4yecKnin nnax

CopepxaTenbHbli Moaynb 1

KonnyecTso 4acos

3ao4yHasa opma
OuyHas (opma hop
Ha3BaH|/|;| B T.4. B T.4.
cofepXxaTesibHbIX old | 3 - =
v gl 3T | = S 5| T T
MoAynen n Tem o <| ¥ 5émx*§m o < 2 | g 2
S| 5| ¢| |89 5| 8 S| ¢ | E5| &5
@ S| S| 5|18 Tgl = < < 5| &gl Tg
2 % g5y o & L g S 5 ol @ g
3| 8|29 = S| €]1¢ | =
| = % I cC = (% I
(&) s o =
Tema 1.
MpegMeT Kpuctanioxumumm n | 9 2 |- 1|6 -
KpvicTannorpagum
Tema 2.
OcCHOBHbIe coictea | 9 2 | -|1(6]| -
KpUCTaN10B
Tema 3.
C/MMETPNA BHELLIHMX (hopMm 1214 |-12|6| -
KpUCTaN0B
Tema 4.
MpocTble opmbl 1214 |-12|6]| -
MHOrOrpaHH1KOB
NTorono 1
cofep>KaTenbHomMy moagynto | 42 | 12 | - | 6 |24 | -

CopepxartesibHbI MOy b 2

KonnyecTtso YacoB
3aoyHasa opma
OuHas hopma (hop
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ema 5.
7 2 | -(1]4]| -
Kpuctannuyeckas pelleTka
Tema 6.
7 2 | -(1]4]| -
Kpuctannnyeckas CTpyKTypa
Tema 7. MeToabl Uccne- ; » 114
[l0BaHWA CTPYKTYpbl ) )
Tema 8. Xumunyeckas cBsi3b B 7 5 114
KpucTaniax )




Tema 9. CTpyKTypbl NPOCTLIX
BELLEeCTB - HEMETAJI/0B. T2 114
Tema 10. CTpyKTypbI
OMHapPHbIX HEOPraHMYecKnx 5| 2 1]2
COEAMHEHWI
Tema 11. CTpyKTypbI
TPOWHbIX  HeopraHuyeckux | 5 | 2 1]2
COEAMHEHWI
Tema 12. dakTopbl, KOTOPbIE
onpegensoT cTpyktypy | 15| 1| - 05| -
KpUCTaN/10B
Tema 13. MNonmopdusm un
N30MOP(N3M 150 1] -05]-
MNTorono 2
cogep>kaTenibHOMY MOAY/HO 48 | 16 8 |24
Bcero yacos no
MCLMNANHE 90 | 28 14 148




5. METOANYECKWME PEKOMEHAAL ON1A MPOBEAEHNA
JNEKUMNOHHbBIX, MPAKTUYECKIX N TABOPATOPHbIX SAHATN

Tembl nabopaTopHbIX 3aHAT WA

Ne Ha3BaHue TeMbl Kon-Bo
4yacoB
1 C/MMETPUA BHELLHMX (POPM KPUCTaN/IoB. 2
2 MpocTble (hopMbl KPUCTASI/NOB. 2
3 MocTpoeHune cTepeorpayecKnx NPoeKLmi. 2
4 Kpuctannnyeckas peLleTka. 2
5 KpucTtannmnyeckaa CTpykTypa. 2
6 AnemeHTapHbIe peLleTkn bpase. 1
7 MeToabl nccnefoBaHns CTPYKTYpbl KpcTansios. Pacuet 1
napameTpos.
8 CTpyKTYypbI NPOCTbIX BELLECTB. 1
9 CTpYKTYpbl GUHAPHBIX U TEPHAPHBIX COEANHEHWI 1
Bcero vacos 14

CamocTosTeNnbHas pabora cTygeHTa

MpopaboTKa TeOPETUYECKNX OCHOB MPOC/YLLAHHOI O IEKLUMOHHOIO MaTepuana.
MogroToBKa K NabopaTtopHbIM 3aHATUSAM.

3y4yeHne BONpoCoB, KOTOPbIe BbIHECEHBI HA CAMOCTOATENIbHYHO MPOPaboTKy.
CucTemaTtuka n3yyeHHOro Marepuana nepes MoLy/ibHbIM KOHTPO/IEM.
CamocTosTesibHas paboTta ¢ MOAENAMM BHELUHMX (DOPM KPUCTA/INOB, KPUCTANIINYECKNX
CTPYKTYP M KOMMNbIOTEPHLIMM 00YyYaroLLMMI NPOrpaMmmamMm.

SIP SRR S

6. OBPA3ELL MOAYJIbHOIO KOHTPOJ14
(0o6paseL, BapuaHTa 1 KpUTEPUN OLIEHNBAHNS)

FOY BMO «JOHELKUIA HALWMOHAJBHBIA YHUBEPCUTET»
®aKynbTeT XMMUYECKIIA

CneunanibHOCTb: 04.05.01 ®dyHAaMeHTanbHada U NpUKnagHaa Xumus
Mpodomns:
O6pasoBaTe/nbHas nporpaMma: cneunannTeT
CemecTp _8

YyebHas gucumnivHa __KpucTannoxmmmns

MOAY/TbHAA KOHTPOJIbHAA PABOTA
BAPUNAHT Nel
1. laTb onpegeneHne ocu CUMMETPUMN.
2. [atb onpepeneHne 3KBUBA/IEHTHOW TOYKM.
3. [atb onpefeneHne NHBEPCUOHHOM OCU CUMMETPUN.
4. T1oCTPOUTb CUCTEMY TOYEK [eNCTBMEM MHBEPCTOHHOM OCK 4-r0 NopsiiKa Ha TOUKy. Bugenutb
9KBUBA/IEHTHbIE TOYKMN.
5. Kakune npocTble 3/1eMeHTbI CUMMETPUUN UMEET MOJTyHeHHast CUCTeMA TOYeK?
6. BTopas Teopema CNoXXeHUs 3/1eMEHTOB CUMMETPUMN.
7. Mpu3HaKky BULOB CUMMETPUN BbICLLEN KaTEropuun.
8 Mpu3HaKM KaXX40M CUHIOHWUMN HU3LLE KaTeropum.
Bakue afeMeHTbl CUMMETPUM UMEET TPUTOHa/IbHas Mpu3ma?




10. Kakue anemeHTbl CUMMeTpUM UMeeT Nupammaa’?

YTBepXAeHO Ha 3acefaHnn Kadeapsbl

npoToko Ne oT «__ » 20 T.

3aBefytoLnii Kadepoi
lNpenogasatenb

KpuTepun oLEHNBaHNS MOAY/TbHOT0 KOHTPO/S

Howmep 3a/laHns KonunyecTBo 6annos
1 2
2 2
3 2
4 2
5 2
6 2
7 2
8 2
9 2
10 2
Bcero 20

7. KPUTEPUN OLUEHVBAHNA

CopepkaHvie AMCLUNNHBI «KPUCTaNIOXUMUS» COCTOMT U3 [IBYX 3a4eTHbIX MOAY/ENA.
Kaxaplii 3a4eTHbIi MOfly/lb COCTOMUT 13 TEOPETUYECKOrO MaTepuana 1 NpakTUYeckux 3aaad,
BbINOJIHEHVE KOTOPbIX TPeGYET 0B/afieHNs Teopueli B yKa3aHHOM B Moay/e 06beMe.

OueHKa 3HaHWIA CTyeHTOB NpoBoaMTes no 100-6an/1bHON LKane CoriacHo CneayoLLym

KpUTEpUsAM:
3ayeTHble MOy dopmMa KOHTPONA Bannobl
CmbICNnoBoI MOy /b 2 WHavBuayansHasa pabota no peweHuio (20
3agad
3awmTa nabopaTopHbIX paboT 10
MogaynbHasi paboTa 20
CMbIC10BOI MOAY b 2 WHamBnayansHaa paboTta no peLueHuto 20
3agad
3awmTta nabopatopHbIX paboT 10
MogaynbHasi paboTa 20
O6Lwmin ntor 100
LLIkana cooTBeTCTBMA 6a/1/10B HALMOHA/IbHOW LLKase
OueHka OueHka no OueHKa o rocyaapCTBEHHON LLIKasne OueHka no
no wkane | 100-6an/1bHOM (3k3ameH, auhdepeHLNpPOoBaHHbI 3a4eT) rocyfapCTBEHHOW
ECTS LUKasie LUKaUie (3a4eT)
A 90-100 5 (0TIMYHO) 3a4TEHO
B 80-89 4 (XopoLuo) 3a4TEHO
C 75-79 4 (xopoLuo) 3a4TEHO
D 70-74 3 (Y/10BNEeTBOPUTE/NLHO) 3a4TEHO




E 60-69 3 (YA0BNETBOPUTE/ILHO) 3a4TeHo
FX 35-59 2(Heyn0BNeTBOPUTESILHO) He 3a4TeHO
C BO3MOXXHOCTbO NOBTOPHOW CAaun
F 0-34 2 (Hey[0BNETBOPUTESLHO) He 3a4TeHO
C BO3MOXHOCTbO NOBTOPHOW cAauu npu ycnosum
06s13aTeIbHOro Habopa A0NONHUTENbHBIX 6an10B

8.  MATEPUANbHO-TEXHUYECKOE OBECMEYEHME YUYEEHOIO
MPOLIECCA

CpeficTBa CaMOCTOSTE/IbHO PaBoThl 1 ANArHOCTUKU 3HAHWIA Ha NaBopaTopHbIX paboTax

Mopenn BHeLHUX ()opM KpUCTa//10B

2. Mogenu KpuUCTa/IINYecKUX pPeLleToK 1 KPUCTUIIMYECKUX CTPYKTYP
BomnbloTepHble Nporpammbl 41 KOHTPONS 3HaHUIA 1 00yYeHWs No TeMamM:

- MPOCTble POPMbI KPUCTaINYECKNX MHOTOrpaHHWKOB;

- afleMeHTapHble A4elikn bpase;

- CTPYKTYpPbl NPOCTbIX BELLECTB N GUHAPHBIX HEOPraHUYECKNUX COeAMHEHWIA

4. KOHCNEKT NeKUMA N0 KPUCTUTOXUMUN;

5. KoMnbtoTepPHbIN YYEOHMK MO KPUCTUIIOXUMUN;

6. [MakeT TeCToBbIX NPOrpamm A/l KOHTPONA 3HAHWIA C 3leMeHTamMK 06y4eHUs no
KPUCTa/INIOXUMUMN,

JTeKLMOHHbIe 3aHATUSA NPOBOAATCA B ayAUTOPWUM Ha rpynny, 060pyA0BaHHOW AOCKOM,
MY/bTUMEAUIAHBIM NPOEKTOPOM U 3KPAHOM.

NabopaTtopHble 3aHATUSA NO JaHHOMY KypCy NPOBOAATCA B KOMIMbIOTEPHOM KJiacce,
OCHaLLlEHHOM Heobxo41MbIM 060pYA0BaHNEM: MOLENAMMU BHELLHUX (hOPM KPUCTasI/NOoB,
KPUCTaNIMYECKNX PELLETOK U KPUCTUIIMYECKUX CTPYKTYP. KOMNbIOTEPHbIE NPOrpammbl A/1s
KOHTPONSA 3HaHWI 1 06yYeHUs.

JononHuTensHoe obecnieveHne: Wi-Fi gocTyn B Kopnycax yHUBEPCUTETA, TEKCTOBbIE U
3NIeKTPOHHbIE pecypcbl HayuHon 6MbnoTekn yH1BepCUTeTa.

9. PEKOMEHAOBAHHAA IMTEPATYPA

Kon-Bo Hannuune
Ne 3K3eMNIAPOB | 3NEKTPOHHOM
HanmeHoBaHMe P P

n/n B 61bIMoTeKe BepcUn B

JloHHY 36C

OcHOBHasa nMnTepaTypa

1. | OCHOBbI KPUCTITIOXMMUIN HEOPraHUYECKNX COeAMHEHMI
: y4ebHO-MeToAM4YeCcKoe nocobve ans ctyaeHTos Il
Kypca Xxmmmnyeckoro akynbteTta Ol bakanasp / [cOCT.:
A. V. NrHatos, H. B. A6no4koBa, A. O. Xeraiino] ; FTOY
BMO  [doHeukwit HaUWOHaNbHbIA  YHMBEPCUTET,
Xumunyeckuii thakynbTeT, Kadespa HeopraH14eckom
Xumnn. - JoHeuk : MOY BIMO "AoHHY™, 2018. - 66 C
http://library.donnu.ru/ catalog/scriptsAwvek?2. exe/

2. | Teopus NAOTHeMLLMX LUAPOBbLIX YNaKOBOK: YCTapeBLUNiA
reoMeTPUYeCKnin NOAXOA NN MHCTPYMEHT COBPEMEHHOM
Kpuctannoxumum / H. H. EpémuH. - VI Beepoccuiickas
MO/IOEXHaA Hay4yHas KOH(epeHuns «MuHepasb!: - +
CTPOEHWe, CBOWCTBA, MeTObl UcCneaoBaHus». 2016. - ¢
54

https://elibrary. ru/item.asp?id=32329530



http://library.donnu.ru/catalog/scripts/wek2.exe/
https://elibrary.ru/item.asp?id=32329530

3. Ypycos B.C. NpaBuna 4eTHOCTN N AUCTOPCUN
KOOPAMHALMOHHBIX NOMM34POB B HEOPraHWYeCKow
KPUCTATOXUMUN. - XKYPH. CTPYKT. XUMUWN. - T 55. - -
2014. - c. S94-S110.
https://elibrary.ru/item.asp?id=28808836

JononHnTensHaa nmTepaTypa

4. Kpuctannoxumms (aooputonofobHbIX KNaTpaTos
ABs3F1o. - )XypHasn HeopraHuyeckoin xumuu, 2014, Tom
59, Ne 3, c. 355-360

https://elibrary. ru/item.asp?id=21194855

5. HecTtexnomeTpus, KpUCTa/INIOXUMUSA 1
3N1EKTPONPOBOAHOCTb LLEMOYHLIX OPOH3 1 OKCUA0B
monuéaeHa / T. W. ipobaiuesa, C. b. PacToponos. -
N3Bectus PAH. cepus gmsmyeckas, 2015, Tom 79, Ne 6, c.
779-782

https://elibrary. ru/item.asp?id=23662921

6. KpxwukaHoBckas M.I"., By6Hosa P.C., ®unatos C.K.
Kpuctannorpaus n BbICOKOTeMMepaTypHas
KpUCTaNNoxXmmmnsa 6e3B04HbIX 60POCUINKATOB LLENOYHbIX
W LLEN0YHO3EMENbHbIX MeTaNoB. - XKYpPH. CTPYKT.
Xumun. - T. 55. - 2014. - ¢. S163-S167.

https://elibrary. ru/item.asp?id=28808840

7. | ALA. baknbaes, K.T. Pyctembekos, A.T. [ltocekeeBa
Kpuctannoxmmms n CTpoeHne ABOMHBIX CeNeHaToB
HaTpusa. - N3BecTuss TOMCKOro NosIMTEXHUYECKOTO YH-Ta.
-T.321.-2012. - c. 73-76
https://elibrary.ru/item.asp?id=18249805

10. NTH®OPMALUWMOHHbBLIE PECYPCbI

1. https://elibrary.ru/defaultx.asp - Hay4Has 3aneKTpoHHas 6ubnoTeka
2. http://library.donnu.ru/ - 3NeKTPOHHO-6MBMOTEYHAs cucTema [LOHELKOro
HaLMOHa/IbHOr0 YHUBepcUTeTa

Pa6ouasi nporpammMa pacCMOTPeHa 1 NepeyTBePXKAeHa Ha 3aceaaHuny

C M3MeHeHusaMY (6e3 n3meHeHuin) Ha 20 ros.

lMpoTokon Ne oT « » 20 r.

3aBefytoLnii kadepoi
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