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Mporpammy ancumnnnHbl paspaboTan(a)(n) npodpeccop, O.H. (npodeccop) Yesena B.B. Kadenpa
HeopraHM4yeckom xmmmnm Xumudecknin MHCTUTyT M. A.M. Bytneposa , Vladimir.Chevela@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI
nonyyeHme n cuncrtemMatmnsaumns 3HaHWUI 0 MeToOax oNTUMU3aLNK reoMeTpmnm MeTaniokoMniekcoB

- pa3BUTUE HABLIKOB MOLENNPOBAHNS CTPYKTYPbl KOMMNEKCOB B pacTBopax

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

JNaHHas yyebHas oncumnnnHa BknodeHa B pasgen " C3.0B.2 MpodgeccnoHanbHbii

AL

OCHOBHOW

obpasosaTtenbHol nporpammbl 020201.65 PyHOaMeHTanbHas 1 NPUKNagHas XMMUS 1 OTHOCUTCS K
avcumnnnHam no Boibopy. OcBamBaeTcs Ha 4 Kypce, 7 CEMECTP.

ducumnnnuHa "cTpykTypa KOHPOPMaALMOHHO-HEXECTKNX NONNALEPHbIX KOMMIEKCOB" OTHOCUTCS K
BapuaTnBHOI YacTu npogoeccunoHansHoro 6noka C3. [aHHas nporpamma cBs3aHa ¢
npeawecTByOWMMY Kypcammn aHannmTn4eckom reomeTpum, KBaHTOBOW XUMUKW, CTPOEHUS BELLeCTBa,
nHgpopmatnkn. Obyyarowmninest LONXKEH 3HATb OCHOBbI KOHGDOPMALIMOHHOMO aHann3a, KBaHTOBOWA
XUMUK 1 CTPOoeHns BelecTBa . ObyyatoWwmincs Takxe AOMKEH MMEeTb HaBblkW NPakKTU4eckon paboTbl ¢
9BM. OcBoeHne faHHOro Kypca HeobxooMMo Ansl BbIMOHEHUS KYPCOBbIX M AUMIOMHbIX paborT, B

NnpakTuKkyme no MarHeToxXmmMmmnn.

3. KomneteHuuu obyyarowlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

LLndop komMneTeHLUH

npuobpeTtaemMor KOMNETeHLUN

Pacwucposka

MK-1

(npodpbeccmoHanbHble
KOMreTeHuun)

MOHMMAET CYLHOCTb 1 COLManbHY0 3HAYMMOCTb Npogheccun,
OCHOBHbIX MEPCNEKTVNB 1 NPOBNeM, onpenensowmnx KOHKPETHYO

obnactb 0eaTenbHOCTH

B peasynbtate 0CBOEHUS ONCUMMIUHBI CTYOEHT:
1. DONXeH 3HaTb:
-COBPEMEHHOE cofepXaHne noHaTns "cTpykrypa”,
- pa3nnyHble TUNbl KOOPAWNHALMOHHbBIX MONN34P0B

- 0COOEHHOCTV MOAENUPOBAHNS CTPYKTYP KOMMNEKCOB B BOAHbLIX pacTBoOpax,

- COCTaBNAlLlWME CTEPUYECKON SHEPTUN MONEKY b

2. IONXEH yMeTb:

OPWEHTNPOBATLCS B y4eOHOI, MOHOrpachU4ECKO, CIPaBOYHOW 1 XypHanbHO nutepaTtype B
o0bnacTtu CTPyKTYpPHO XMUK

3. 0OMXEeH BnageTb:

HaBblKaMW NMOCTPOEHUA CTAPTOBbIX CTPYKTYP 414 ONTUMU3aunn reoMeTpun

JleMOHCTpMPOBaTb HaBbIKM MOCTPOEHNS CTAPTOBbIX CTPYKTYP ANS ONTUMU3ALMN FEOMETPUN

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ Moayns
Ob6was TpyaoeMKoCTb AMCLMUMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).

PernctpaunoHHbIn Homep 7
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dopma NPOMEXYTOYHOrO KOHTPONS AMCLMMINHBI 3a4eT B 7 CEMECTpE.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcsl B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AoMnycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBopuTeNnbHO" (YOO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucuunIMHe/ MOAynto
TeMmaTnyeckum nnaH AUCUUMNAUHBI/MOAYNA

Buabl n yachbl
Paspe ayoMTOpHOM paboThbl,
aen
Hepens MX TPy A0EMKOCTb Tekywue coopmbl
N 'D'"Kn"(")v;lr;;:]v"l"b'/ CemecTP omectpal (B 4acax) KOHTpOnst
Nek VMI'Ipal(mqecmena6opaTopr|e
u 3aHATUSA pa607b|
e eeee
1.5 P 7 1 0 2 0 3afaHve
?CTpykTypa
komnnekca?
Tema 2. JomauwHee
2. |CTepeoxmmmyeckas 7 2 0 2 0 3ajaHve
Teopus Kunepta
Tema 3.
oMallHee
XapakTtepucTtuka A
. 7 2 HW
: KOOPOVHALMNOHHbIX : 0 0 sanaHune
nonnagpos
Tema 4. Onucaxune
MOHOS 0EPHbIX nomauwHee
4. |KOMMNEKCOoB C 7 4 0 2 0 3afaHue
KOOPAVHaLUNOHHBIMY
ymucnamm 5-12.
Tova . Meron
. 7 2 HU
- mexaHuku. Mogenb 5 0 0 sanaHune
Hawesckoro-lnamosatoro
o "
. ) o 7 2 HU
6 MpubnuxeHne napHo 6 0 0 sananne
ananTUBHOCTH
A
. ) 7 7 2 HU
/ PaBsHoBecune 0 0 sanaHue
KOHJoOpMepoB
Tema 8. MeToq nomauwHee
8. |[mapamMarHuTHOro 7 8 0 2 0 3apaHve
OBynyyenpenomneHus
Tema 9. KoHcTaHTa
KortToHa-MyToHa n JoMallHee
9. [KoHCTaHTa 7 9 0 2 0 3anaHve
napamarHuTHOro
OBYNnydYenpenomMneHus.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 7 5AE
CtpaHnua 4 n3 18. 111 yHlf[

S OEALIK G



Mporpamma aucumnanHbl "CTpykTypa KOHGOPMaLMOHHO-HEXECTKUX NonusaepHbix komnnekcos"; 020201.65 dyHaameHTanbHas v
npuknagHas xmmus; npodoeccop, o.H. (npodpeccop) Yesena B.B.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl
ayauTopHOM paboThbl,

UX TPYAO0EeMKOCTb

(B yacax)

Nekuunn

MpakTnyeckue

3aHATUA

NabopaTopHbie

paborbl

Tekywime coopmbl
KOHTpOns

10.

Tema 10.
MogennposaHue
KOHCTaHTbI
napamarHMTHOro
[BYyNy4enpenomMneHns ¢
nomolLLbio MeToaa
MOneKynsapHom

10

JomalHee
3adaHune

11.

Tema 11. CTpykTypa
MOHOTapTPaToB
naHTaHoMOoB?.
MopoenvposaHue
NUraHgHoro ckeneta

11

JomMallHee
3agaHune

12.

Tema 12. Yyer
rMOpPaTHOro OKPYXeHNS,
BblbOp Hanbonee
3HAYMMbIX CTAPTOBbIX

CTPYKTYp

12

JomallHee
3adaHune

13.

Tema 13. CTpyKTypHbIE
MOTWBbI LUTPATOB U
TapTPaTOB NEPEXOLAHbIX
9NEMEHTOB.

13

JomMallHee
3agaHune

14.

Tema 14. busanepHble
unTpathl M TapTpPaTh
naHTaHoMoos,
xenesa(lll),
okcosaHaauns(lV),
anomuHus(ll)

14

JomMallHee
3adaHune

15.

Tema 15.
CtepeoadpdhekThl
obpasoBaHus
TapTpaTHbIX
KOMIMIEKCOB

15

JomMallHee
3agaHune

16.

Tema 16. OCHOBHble
CTPYK-Typbl
TeTpasaepHbIX
uMTpaTos 1 TapT-
patoB. Beibop monenu
KOOpANHALIMOHHON

cgoepbl

16

JomalHee
3adaHune

17.

Tema 17.
CtepeoadpekThl B
obpasoBaHu
TeTpasaepHbIX
TapTpaTHbIX
KOMIMIEKCOB

17

JoMallHee
3agaHune

18.

Tema 18. OcHOBHblE
cocTasnswouwme
nooxona K
MOLENNPOBAHNIO
CTPYKTYpbl KOMMAnekca

18

paboTta

KOHTpPO/IbHas
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Buabl v yachbl
Pasnen ayauTopHon paboTbl,
Hepnens MX TPYAOEeMKOCTb TekyLume opMbi
N .D.VII(\:’IL(I.)VLF;;',IIIV;I'HI;I/ CemecTp cemecTpa (B yacax) KOHTpons
neKmenpaKTVIHECKVIenaﬁopaToprle
3aHATUSA pab6oTbl

Tema . NIToroeas pv—

doopMa KOHTpon4

Ntoro 0 36 0

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. CoBpeMeHHOe copepXaHue NoHATUA ?CTpyKTypa Komnnekca?
npakTudeckoe 3aHsitne (2 yaca(os)):

BeeneHue. CoBpeMeHHOe conepxaHune noHaTus CTpykTypa Monekynbl, CTpykTypa KoMmnnekca.
KBaHTOBOXMMMYECKME N MexaHuyYeckme mopenu Tema Teopusi Kunepta. B ocHoBe AaHHOM Teopum
NeXMT NAes, YTO CTEPEOXMMMYECKOE PACMONOXEHME NMraHLoB BOKPYT LEHTPaNbHOro atomMa
onpenensieTcs B3aMMHbIM OTTaNKMBAHMEM BCEX XMMUYECKMX CBSI3eit. [pu aTOM cunTaeTcs, 4to
LLeHTpanbHbI aTOM HE UrpaeT HUKaKoW Ponv B ONpeaeneHn NpoCTPaHCTBEHHOM KOHGUrypaumm
KoMnnekca, He onpeaensieT NPeanoyYTUTENbHbI BbIOOP HanpaBneHNs CBS3U 1 HE aKpaHUpyeT
oKpyxartolue ero cBsian. PacyeTbl OCHOBaHbl HA MUHUMU3ALMUW NONHOW 3HEPTUW OTTANKUBAHWUS,
NONy4aeMoi CyMMUPOBAHUS SHEPTUIA OTTANIKUBAHWNS MO BCEM Napam CBs3ei LeHTPanbHbIA UOH -
nUraHa.

Tema 2. CtepeoxuMmuuyeckas teopusa Kunepra
npakTnyeckoe 3aHsitne (2 4aca(os)):

MpaBunbHble nonnagpsbl. CywecTByeT TONbKO 5 NpaBuibHbIX NOAM3APOB (Ten MNnaTtoHa). 910
TeTpasmp, okTasap, Kyb, nkocasap, NneHTaroHanbHblin goaekasap.. 3Ha4eHne onsi CTePEOXUMUN.
PenkocTb Kybuyeckoro okpyxeHus. NMonynpasunbHble nonnaapbl. B nonynpaeunnbHbIX nonnaapax
BCE BEPLWMHbI MOEHTUYHbI, BCe pebpa MMeloT 0ANHAKOBYIO AJINHY, BCE rpaHu - NpaBubHbIE
MHOTrOYrOfibHUKW, HO HE BCE rpaHu naeHTuYHbl. [onynpaeunbHble NoNMaapbl NOAPa3AENATCS Ha
TPpW rpynnbl ? NPU3Mbl, aHTUNPU3MbI, NONN3apbl Apxumena. PaccMoTpeHne aTux Tpex rpynn.
HenpasunbHble nonnaapbl. Obliee BO3MOXHOE YACNO BbIMyK/bIX HEMPaBUIIbHbIX MONM34PO0B PaBHO
92. Y BCcex HenpaBu/ibHbIX MONM3APOB rpaHn NPeacTaBnstoT cobol NpaBuibHbIE MHOTOYrONbHUKMN,
HO BCE OHW MMEIOT BEePLWMHbI ABYX 1 6onee TMNoB. HenpasunbHble NONM3apbl 0COBEHHO BaXHbI B
XMMUWN COEOUHEHWIA C HEYETHBIMU KOOPAUHAUMOHHbIMKU Yucnamm ? 5, 7,. 9, 11. pynnbl
HenpaBuNIbHbIX MONM3APOB ? NUpamMuibl, GunMpammnabl, 0AHOWAMNOYHbIE NPU3MbI, ABYXLWAarNoYHble
NPW3Mbl, 0AHOWAMNOYHbIE aHTUMPMNN3MbI, ABYXLWAanNo4Hble aHTMNPU3aMbl. CdeHomabl u BucdeHonapl.
YceyeHHble nkocasapbl. MaTb 0cobbix NONNSAPOB ? ABOMHAS TPUroHanbHas NpuaMa, TPUroHanbHbIi
jonekasgp, CpeHoOKOpoHa, KannpoBaHHasa COEHOKOPOHa, CpeHoMerakopoHa.

Tema 3. XapakTepuctuka KoopanHaLMOHHbIX NONU34POB
npakTudeckoe 3aHsitne (2 yaca(os)):

Xumunyeckme KoopanHaUMOHHbIE NONMaapbl. ECTb HEKOTOpbIE pasnuyns Mexay Knaccu4eckmmu
nonmagpamm n HabrooaemMbiM PacnonoXeHeM JOHOPHbIX aTOMOB B KOMMNEKcax. 9Tn pasnmums
BO3HUKAIOT BCNneacTeme 1) MCKaxeHun 3a cHeT HEeOAUHAKOBOIro pasmepa rpaHen 2)npespatieHnin
Hecqepryeckmx NoNn3APoOB B cpepuyeckne 3) 06pa3oBaHNeEM LOMNONHUTENbHBIX MONN3LPOB
5)nckaxeHunii 3a cHeT xenaTtHbIX rpynn S)UCcKaxeHun 3a cHeT Manon AvHbl CBa3un. ['eomeTprnyeckme
NoCNeacTBUS HESKBUBANEHTHOCTN BepwuH. NpeBpalleHre Hecdepruyecknx nonnanpos B
chepuyeckme. VickaxeHuns, 0bycnoBneHHble xenatupoBaHnem. OnncaHne MOHOSAEPHbIX
COEOUHEHUI (KOMMNEKCOB) C KOOPANHALMOHHBIMW Ynucnamm 5-12

Tema 4. OnucaHne MOHOSIAEPHbIX KOMM/IEKCOB C KOOPAUHALLMOHHBIMU Ynucnamm 5-12.
npaktnyeckoe 3aHsitne (2 4aca(os)):
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CeMnKoopanHaUNOHHbIE coeanHeHust. LlecTb CMMMETPUYHBIX CTPYKTYP ? O4HOWAMNOYHA OKTasap,
oQHoOWanoyYyHas TpUroHanbHas Npuama, neHTaroHanbHas bunupammnaa, TpUroHanbHas npuama c
KanupoBaHHOW TPeYroNbHOW rpaHbio, rekcaroHanbHas nupamMmaa, NNoCKMn CEMUYTONbHUK .
BocbMukoopanHaUMOHHbIE COeaMHEHUS. BOCbMMKOOPAMHALMOHHbIE coeanHeHns. CeMb
CYIMMETPWYHbIX CTPYKTYp - KBafpaTHas aHTUnpuaMa, TpuroHanbHblii foaekasap, kyb, nBoiHas
TpWroHanbHas NpuaMa, rekcaroHanbHas bunupammuaa, KanupoBaHHas Mo TPEYroNbHbIM rPaHAM
TpuroHanbHas npuama. [eBaTMKoopAMHALMOHHbIE coeanHeHns. TpexwanoyHas TpuroHanbHa
npnama, AHowanoYyHas KeanpaTHas aHTUNPM3mMa, O4HOWANOYHbIN Ky6,. TPUXObl YCEYEHHbIN
nKocasap, TPUroHanbHbI capeHon . JecaTkopanHaunoHHbIe coeanHeHuns. [ByxwanoyHas
KBagpaTHasi aHTUNpM3amMa, CPEHOKOPOHA, YeTblpexwanoyHas TpUuroHanbHas npuama,
NeHTaroHanbHas aHTUNPU3Ma, ABYXWAaroYHbli Ky6,. NeHTaroHanbHas Npu3aMa, 0O4HOLWAaMNOYHbINA
TPVXAbl yCEYEHHbI MKocasap. [BeHaauaTnkoopavHraunoHHble coeanHeHuns. Mikocaaap,
LByXWarno4yHas neHTaroHanbHas npuama, aHTMkybookTasap, Kybooktasap, rekcaroHanbHas
aHTUNpPM3Ma, rekcaroHanbHas NpuamMa, yceYeHHblin TeTpasap, KBaapaTHblil cqpeHon .

Tema 5. MeTon monekynspHon MexaHuku. Moaensb Lawesckoro-lfinamosaroro
npakTudeckoe 3aHsitne (2 yaca(os)):

MeTton monekynsapHoi MmexaHukn. Mogens [awesckoro-lnamosaTtoro?. MexaHudeckas Moaenb
Monekynbl. MonekynspHas MexaHuka npenctaBnseT cobov aMNMpPUYECKniA pacHeTHbI METOL, B
KOTOPOM MOneKyna paccMarpuBaeTcs Kak cmctema B3anMoaencTsyowmx atomos. CornacHo
npubnunxenHnto bopHa-OnneHreimMepa, 06bIYHO NPUMEHSAEMOMY B KBAHTOBOI MEXAHWKE, YpaBHEHNE
WpeonHrepa ong Monekynbl MOXHO pasfenvTb Ha [Be YacTu, Kaxdas U3 KOTOpbIX ONuUcCbiBaeT
LBMXXEHNE 9NEKTPOHOB 1 S4ep, COOTBETCTBEHHO, U 006a BrAa ABUXEHNS MOXHO paccMatpuBatb
He3aBunCUMO Opyr OT Apyra. B MonekynspHoi MexaHvke 1 konebatenbHoM CnekTpocKonmm
NPUMEHSIETCS cneayowWwmnii NOAX0A: U3yYaeTcs ABUXEHME S0ep, a 3MeKTPOHbl B IBHOM BUOE He
paccmatpuBaroTcs. B Tako Mooenu anekTpoHHble NPeacTaBNeHNs NPUCYTCTBYIOT HESIBHO, MO0
BOBCE OTCYTCTBYIOT, 1 3HEPrusa Mosekysbl B OCHOBHOM 3/IEKTPOHHOM COCTOSIHUM NMpeacTaBnset
c0b0i PyHKUMIO ee SaepHbIX KoopAmHaT. YKa3aHHbIA METOL M3BECTEH TaKXe Kak MeTof
aTOM-aTOMHbIX NOTEHLUMANbHbBIX PYHKUWA, aaaMTUBHAS MOAESb MEXATOMHbIX B3aUMOOENCTBUNA,
MEeTon MONEKYNSAPHOro CUNOBOro NONS, MexaHu4yeckas Mogenb Monekynbl U T. M. . Mbl Byaem
Nonb30BaTbCa TEPMUHOM "MeTo MonekynsapHon mexaHukun" (MMM).

Tema 6. AToM-aTOoM noteHumanbl. MpnbnuxeHne NnapHon agaUTUBHOCTU
npaktnyeckoe 3aHsitne (2 4aca(os)):

MonekynsipHas MexaHnka-oauH 13 Hambonee MOLWHbIX METOAOB, NPYMEHSIOWMXCA B HACTOALWEe
BPEMS ON1 U3Yy4EeHUS NPOCTPAHCTBEHHOIO CTPOEHMS MONEKYN, OLUEHKN SHEPrun BHYTPU- U
MEXMONEKYNSPHbIX B3aUMOOEACTBUA N CBA3AHHbIX C HAMWU CBOMCTB. OH WMPOKO UCMONb3yeTcs B
OpraHnyeckom XMMuUmn 015 peweHns pasnmyHblX CTPYKTYPHbBIX U KOHGOOPMALMOHHbIX 3a4a4, pacyeTta
SHEpPrun HanpPsXeHus, TEPMOXMMNYECKMX CBOWCTB, 4acTOT konebaTenbHbiX CNEKTPOB,
npenckasaHns CKOPOCTEN XMMMNYECKNX peakUnii N X CTEPEOXMMUYECKNX OCODEHHOCTEN 1 T. M.
MMM wncnonb3yet ans nosepxHocTn bopHa-OnneHreriMepa aMNMPUYECKN BbIBEAEHHYKO CUCTEMY
YpaBHEHUI, MaTeMaTmnyeckas popma KOTOpbIX 3aMMCTBOBaHA U3 KNacCUYECKONn MeXaHNKN. ITa
cucTema noteHumanbHbIX PyHKLMIA, Ha3blBaeMas CUNOBbIM MOMIEM, COOEPXUT HEKOTOPbIE
BapbUpPyeMble NapamMeTpbl, YACIEHHOE 3HAYEHNE KOTOPbLIX BbIOUPAETCS ONTManbHbIM 06pa3omM Tak,
4TOObI NONYYNTb HAUJTy4LIEee COracme PacCcuYMTaHHbIX U 9KCMEePUMEHTANbHbIX XapakTePUCTUK
MONEKynbl, Kak, HanpuMep, reoMeTpmnyeckoe CTpoeHne, KOHPOPMaLMOHHbIE 3HEPTUN, TEMNOThI
obpaszoBaHus 1 T. N.. MeTon ncnonb3lyet 04HO oblwee AonylweHne 0 BO3MOXHOCTY NepeHoca
COOTBETCTBYIOLWMX MapamMeTpoB N CUNOBbIX MOCTOSHHbIX U3 OL4HOW MONEKynbl B Opyryto. ATOM-aTOM
noTeHumanbl BO3HWK/M Kak cnocob onncaHus B3auMoaencTans 6GnaropoaHbix ra3os, a 3aTtem u
MHOroaTtoMHbIX Monekyn. [NpuMeHeHne atoM-aToM NOTEeHLUManos B KOHPOPMALIMOHHOM aHannae
OCHOBAaHO Ha NpPeanonoXeHWW, YTO BHYTPUMONEKYNSPHbIE B3aMOLENCTBMS HOCAT TOT Xe XapakTtep,
TO N MEXMONEKYNAPHbIe. PacyeTbl paBHOBECHbBIX KOHGDOPMaLMiA Monekyn 6a3mpytoTcs Ha
NPMBNVXeHN NAapHON aoanTMBHOCTU. OTO NpUbnnXeHne onpaenaHo, Tak Kak B 60NbWUHCTBE
CnyyaeB posib yXe TPOMHbIX B3aMOOENCTBUIA cocTaBnseT He bonee 15-20% aHeprum napHbIx
B3anMMOLENCTBUNA.

Tema 7. TopcuoOHHBbIE NOoTEeHUManbl. PaBHoBecne KOH(popMepoB
npakTnyeckoe 3aHsitne (2 4aca(os)):

KTPOHHEBH
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Mporpamma aucumnanHbl "CTpykTypa KOHGOPMaLMOHHO-HEXECTKUX NonusaepHbix komnnekcos"; 020201.65 dyHaameHTanbHas v
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B pamkax monekynsipHoi MexaHuku, 6a3unpyloleiicst Ha BaHoepBaanbCoBbIX B3aMOAENCTBUSX, ANs
BOCMNpPoOn3BeeHne 6apbepoB BpalleHs 4OCTATOYHO BBECTM TOMbKO OAMH OOMONHUTENbHbIN
napameTp ? TOPCUOHHYO aHepruto.CunTaeTcs, YT0o 3Ta YaCTb CTEPMYECKON SHEPrnn BO3HMKAET
BCNEeOCTBUE OTTANKMBAHUS MEXOY CBS35IMW, HE YYTEHHOrO BaH1epBaaibCOBbIM B3aVMOOEACTBMEM.
MmeeTcsl n opyras Touka 3peHus: TOPCUOHHAS SHEPrusa SBNSIETCS NONPaBKOW Ha aHM30TPOMNUIO
BaHOepBaanbCoBa OTTaNKMBaHUSI.

Tema 8. MeTon napamarHUTHOro ABYyNyYenpenomMneHus
npakTudeckoe 3aHsitne (2 yaca(os)):

MeTon napamarHUTHOrO ABYNy4YenpenomMneHns Hambonee NHPOPMATMBEH NPU NCCNEAOBaAHUN
cocTaBsa W CTepeoxXuMnm MeTannokoMMIeKCcoB, COCTOSAWMX N3 YacTuL, ABYyX BUAOB, OOHN N3 KOTOPbIX
NMEIOT 3HaYNTENbHYIO aHN30TPONUIO NapaMarHUTHON BOCMPUNMHYMBOCTU N Manyto aHN30TPONno
NoNsApu3yeMoCcTn (HanpuMep, NnapamMarH1THble akBavoHbl), a Apyrne obnanatoT 6AN3KON K HyNneBow
MarHUTHOM aHN30TPONMen, HO aHM30TPOMNUS UX ONTUYECKOWN NonsipusyemocTn senuvka. o
OTLENbHOCTW ANS KaX4O0W N3 YacTuL, NOCTOSIHHbIE ABYNYYENPENOMIEHNS AOMXKHbI ObiTb Manbl. Jlnwb
BO3HMKHOBEHME accoumaTtoB, 0bnaaarwmx Spko BblpaXeHHbIMU CyMMapPHbIMU CBOMCTBAMMU, [OXKHO
pPe3Ko yBENMYUTb BENNYUHY adodpbekTa. [Mprmepsbl, nnnocTpupyowme 3T NoNoXeHns

Tema 9. KoHcTaHTa KoTTOHa-MyTOHa 1 KOHCTaHTa napamarHUTHOroO ABYynydYenpenoMieHus.
npaktnyeckoe 3aHsitne (2 4aca(os)):

Hanbonee yoobHO Ons NPakTUYECKOro NCNonb30BaHNS NMPW BbIYMUCTEHNN TEOPETUYECKNX KOHCTaHT
napamarHUTHOro apynydenpenomneHns. PaccMoTpum BHa4vane Bonpochl NpUMeHeHns adpgoekTta
KoTToHa - MyTOHa (Teopust KoToporo Hanbonee xopowo pa3paboTaHa 1 MHTepnpeTauuns
pe3ynbTaToB, Kak nNpaBuno bonee onpeneneHHa). MameHeHus koHctaHT KotToHa-MyToHa
onpenenstTCs TONbKO CMELEHNSMU KOHPOPMALIMOHHbBIX PABHOBECUIA U MEXMONEKYNSPHBIMU
B3ammomencTeusiMu. Takmm obpasom, agodoekT KotTtoHa-MyToHa sSiBNSieTCs LLeHHbIM METOI0M
N3y4yeHnsa conbBatauumn 1 accoumaunmn B pactTeopax gnamarHeTmKkos .

Tema 10. MooenmpoBaHue KOHCTaHTbl NapaMarHUTHOro AByny4yenpenomneHus ¢ NOMOLLbIO
MeTo4a MONeKynspHon

npakTnyeckoe 3aHsitne (2 4aca(os)):

npsiMble fokasaTenbCTBa NapamarHNTHO-aHU30TPOMHOM NPUPOLbl MarHUTHOrO
LBYny4yenpenomMneHns B pacTeopax Conei naHTaHoU4OoB Nosy4YeHbl NPu N3y4eHum
KOHLUEHTPMPOBAHHBIX U CUNTbHO pa3baBneHHbIX PacTBOPOB HATPATOB M XNOPWAOB TAHTAHOUAOB.
Takum 06pa3oM, MONIbHAs KOHCTaHTA NapamMarHUTHOro AByny4yenpenomneHms mP, 3aBucuT ot
MONEKYNSIPHbIX MarHUTO3NEKTPUYECKNX NapamMmeTpPOB-KOMNOHEHTOB MONEKYNSIPHbIX TEH30POB
napamarHUTHON BOCMPUMMHYMBOCTY U SNEKTPOHHON NONAPU3YyeMOCTU. ITU XapakTEePUCTUKN TECHO
CBSA3aHbl C NPOCTPAHCTBEHHOW U 3NEKTPOHHOM CTPYKTYPOI MONEKYN 1 MOHOB, NO3TOMY a(pdpeKkT
napamarHUTHOro AByny4enpenoMneHns UCMonb3yeTCsa B UCCNEeA0BaHMAX XMMUYECKOro CTPOEHUS
BeLeCcTBa, 0COOEHHO B COYETAHUU C APYrMU METOLAMM, HANPUMEP, SAEPHON MarHUTHOW
penakcaumm n pH-metpum .

Tema 11. CTpykTypa MOHOTapTpaToB NnaHTaHoupos?. MoaenupoBaHMe NUraHoHoOro ckenerta
npakTnyeckoe 3aHsitne (2 4aca(os)):

MpuHsATO, YTO NUraHn B MoHoTapTparte aucnpo3us(lll) TpuoeHTarTeH; onvHbl CBA3En 1 BaneHTHbIe
yrnbl B34Tbl Kak NOAX0ASWME cpeaHne 3HadeHms. ONTuMmsaums reoMeTpumnm NCXooHbIX CTPYKTYP
nNpUBOANT K TPeM KoHdopMaLumsam. KoHbopmauns TapTpaT-moHa B ABYX U3 HUX COOTBETCTBYET
rOLW-PacnonoXeHnto KapboKcunbHbIX rpynn. B TpeTbelt 3HayeHne nuranaHoro yrna 6nusko k 140
rpagycam.

Tema 12. YueT rmapaTtHOro oKpyxxeHusi, Bbioop Hambonee 3HauMMbIX CTApPTOBbIX CTPYKTYpP
npaktnyeckoe 3aHsitne (2 4aca(os)):

Lns cocTosiHns MoHoTapTpaTta avcnpo3us(lll) B BooHOM pacTBope Hanbonee BeposiTHa MoAenb, B
KoTopol koopanHaumnoHHoe Ynucno gucnpo3sus(lil) - 9. MNpu aToM npakTnydeckn abcontoTHO
JOMUVHMPYIOT KOHpopMaumun, B KOTOpbIX KoHurypaums gucrposus(lll) - tpexwanoyHas
TpuroHanbHas npuama. BbirogHOCTb MMEHHO 3TOI KOHCpopMauuy 0bycnoBneHa MeHbLIEA
TOPCUOHHOWM 3Hepruen nuraHaa u MeHblen aHepruen HesaneHTHbIX B3auMOOeNCTBUN

Tema 13. CTpyKTypHble MOTUBbI LLUTPATOB MU TapTPaToOB NepexoAHbIX 3/IeMEHTOB.
npaKkTudeckoe 3aHsitne (2 yaca(os)):
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MoHoTapTpaT antoMUHNS CyWecTByeT NPENMYLLECTBEHHO B KOHCpOpMaLn, B KOTOPOIA
TapTpaTo-nnraHa KOOpANHMPOBaH ABYMSt Kapbokcu- 1 04HOI okeurpynnoit [ins MoHoTapTtpata
anioMUHMA TpUAEHTaTHas KOOpAMHALMS CYLEeCTBEHHO BbiroaHee buaeHTaTHOW. Takas xe
KOHCpopMauusi UMEET HAUMEHDILLYIO SHEPTMIO 1 ANS KOMMEeKca C HoNMb3apsiAHOW ChOPMOii nuraHaa.
MoHouuTpaT antoMUHNS UMEET CTPYKTYPHbIA MOTMB, CXOLHbIA C MOHOTApPTPaTOM ? KOOpAUHaLUNS
LBYX KapboKkCcu- 1 0QHON OKCUTrPynMbl.

Tema 14. BusgepHble uuTpaTbl U TapTpaTtbl NaHTaHomaoB, xene3a(lll), okcosaHagusa(lV),
anmomuHus(lll)

npakTudeckoe 3aHsitne (2 yaca(os)):

BusinepHble OKCUKMCNOTHbIE KOMMNEKChI p-, d-, f-anemMeHTOB. N5 BusinepHbiX TapTpaTHbIX
komnnekcos xene3za(lll) n antommHuna(lll) HeBO3MOXHa peanusauns TeTparoHanbHoOM reometpum B dl-
oMMepax oNns oKTasapuyeckmx KoopanHaUMOHHBIX LeHTpoB. ObpasosaHue di-grmepa BO3MOXHO B
TOM Cny4ae, ecniv TOPCUOHble NMraHaHble yribl cocTaBnaoT npumepHo 60 n 120 rpagycos. Ons
noHa okcosaHaans(lV) c keagpaTtHO-NMpaMnaanbHbiM OKPY>XEHNEM BO3MOXHA TeTparoHasnbHas
reomeTpus B dI- gumMepe 1 TpuroHanbHo-bunupammuaanoHas B dd-oumepe.

Tema 15. CtepeoachdoekTbl 06pa3oBaHUsA TapTpaTHbIX KOMM/IEKCOB

npaktnyeckoe 3aHsitne (2 4aca(os)):

Mpu n3yyeHum cncTem, comepXxalmx pasnnyHbie CTepeon3omepbl nuraHaa, BO3MOXHO NposiBneHne
CTEpPeOCenekTUBHbIX U cTepeocneundmnyeckmx adpgektos . CTepeocenekTnBHbIMK cneayet
Has3blBaTb TaKmMe NPOLIECChI, B KOTOPbIX peareHT cnocobeH oTbmpartb 0aMH U3 HECKONMbKMX
NPOCTPAHCTBEHHbIX N30MEPOB, a CTepeocneundnyecknmmn ? Te, B KOTOpbIx 06pasyeTcs TONbko
OLMH U3 NPOCTPAHCTBEHHbLIX N30OMEPOB NPOAYKTA peakLnn.

Tema 16. OCHOBHbIe CTPYK-TYpbl TeTpasiAepHbIX LLUTPATOB U TapT- paTtoB. Boibop moaenu
KoopAauHauuoHHOU ccpepbl

npakTnyeckoe 3aHsitne (2 4aca(os)):

TeTpasoepHble OKCUKMCNOTHbIE KOMMNEKChI p-, d-, f-anemeHToB?. OCHOBHbIE CTPYKTYpbI
TeTpasgepHblX LMTPaATOB 1 TapTpaToB. Beibop Moaenn KoopanHaUMOHHON capepbl NaHTaHouaa.
Tema 17. CtepeoachekTbl B 06pa3oBaHMK TeTpasiAepHbIX TapTPaTHbIX KOMMIEKCOB
npakTnyeckoe 3aHsitne (2 4aca(os)):

CtepeoachekTbl B 06pa3oBaHum TeTpasaepHbIX TapTpaTHbiX kKomnnekcos. OCHOBHbIE COCTaBnsWME
noaxona K MoAenvMpoBaHUIO CTPYKTYpPbl KOMMNeKca: y4eT rmapaTHOro oKpy>XeHnst MIOHOB MeTasnos;
KOHCpOpMaLMOHHOE NoBEAEHNE NUraHOHOro ckeneta; obpa3oBaHmNe NOHHbIX acCoLMaToB,
BHYTPUKOMMMIEKCHbIX BOAOPOAHbIX CBA3EN; 3a4aHne napaMeTpos, YHNTbIBAOWMX CTepeoXuMmnyeckmne
TpeboBaHMa noHa meTanna.

Tema 18. OCHOBHbIe COCTaBnfAOLWME NOAX00a K MOOETMPOBAHUIO CTPYKTYPbl KOMMNIeKca
npaktnyeckoe 3aHsitne (2 4aca(os)):

[Moaxon K MOCTPOEHM0 MOLENN COCTOSHUSA KOHCPOPMALMOHHO-HEXECTKOro KOMMaekca B pactTeope
LOMXEH BKMIOYaTb YYeT crneayowmx MOMEHTOB: MOOENNPOBaHNE rnapaTHOro OKPyXeHNs NOHOB
MeTannoB, KOHPOPMaLMOHHOE NOBEAEHNE NUraHOHOro cKeneTa, o6pa3oBaHNe NOHHbIX acCoLMaToB,
BHYTPUKOMMIEKCHbIX BOAOPOAHbIX CBA3EW, 3a4aHne napaMmeTpoB,yHnTbIBAIOWMX CTEPEOXNMUYECKNE
TpeboBaHMs MoHa MeTanna.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabl
N Paapen Cemectp| HEAN | caMocTosiTenbHo [TpyAOEMKOCTH ;?‘%%:L';gz;gzg;
AducumnnuHbl pcemecrpa pab6othbl (B yacax) a60TbI
CTY.eHTOB P
noaroToBska
JomMauiHero
HUA M
Tema 1. CoBpeMeHHoe ?232. Ct ?(T a
conepxaHue noHATUSA - TPYKTYp
1.1, 7 1 1 KoHpopmaums.
?C1pyKkTypa MpopaboTtaTb rn
komnnekca? '
PeructpaumnpHHbIii Homep 7 DAEKTPOHHEH
Crpanuya 9 n3 18. 11} yLH,ITIP EP‘C}{ Tl:::.r




Mporpamma aucumnanHbl "CTpykTypa KOHGOPMaLMOHHO-HEXECTKUX NonusaepHbix komnnekcos"; 020201.65 dyHaameHTanbHas v

npuknagHas xmmus; npodoeccop, o.H. (npodpeccop) Yesena B.B.

1 MoHorpacoum Hawescku

JomMallHee
3agaHune

PervnctpaunoHHbii Homep 7
Crpanunua 10 n3 18.

@ P AEKTPO
11l YHHBEPC

PHEOEMALMOHHD AHATVTAHECkAR CACTE

£ [=*
=

im2

L B



Mporpamma aucumnanHbl "CTpykTypa KOHGOPMaLMOHHO-HEXECTKUX NonusaepHbix komnnekcos"; 020201.65 dyHaameHTanbHas v
npuknagHas xmmus; npodoeccop, o.H. (npodpeccop) Yesena B.B.

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
noaroToska
JomallHero
3agaHug no
Tema 2. Teme: OCHOBHblE
2. |CtepeoxmMmnyeckas 7 2  |nonoxeHwus 2 ggx:;”;: ©
Teopus Kunepta Teopuu
oTTankmBaHus
cBA3eln.
MpopaboTaTtb rn.
noaroToBka
JoMallHero
Tema 3. SoaenA o
XapakTtepucTuka : JomallHee
. 7 Xnmnyecku 2
3 KOOPANHALMOHHbIX 3 eckne 3apaHue
NONN3aDOB KOOpANHALMOHHb|e
P nonmagpobl.
MpopaboTatb
rn.2 MmoHorpa
noaroToska
Tema 4. Onncanuve ggx::JMHﬂern%
MOHOSLEPHbIX
4 KgMgngKeCpOB c - 4 [Teme: Hanbonee 5 LomalHee
: KOOPAVHALMOHHBIMM TUNUYHbIE 3apaHue
P noeann3npoBaHHple
yncnamm 5-12.
CTPYKTYpbl.
MpopaboTaTtb rn.
noaroToeka
JoMallHero
Tema 5. MeTopg 3agaHus no
5 MONEKYNSIPHOM 2 5 |Teme: Obuwe 5 nomalHee
" ImexaHukun. Mogenb BblpaxeHue ons 3apaHue
Hawesckoro-lnsamosaTtofo CWUIOBOro Mnons.
MpopaboTatb
0630p Hay B.P.
noaroToska
JomallHero
Tema 6. ATom-aToM ?gﬂgwﬂ no
noTeHumansl. ' | JomalHee
6. MpubnuxeHne napHoii 7 6 Egngmon:rﬁ:Hb'e’ 2 3apaHue
WTUBHOCTNU '
ann oc MpopaboTaTtb rn.
MOHoOrpadgoum
Hawesc
noaroToBka
JoMallHero
Tema 7. TOPCUOHHbIE igﬂgﬂgﬂa ”:e b
- [noTeHumansi. v v BHyT[:.)eHHpeFOp 2 JomaluHee
" |PaBHOBecue 3apjaHve
KOHpopmepoB BPAUEHW.
MpopaboTaTtb rn.
2 MoHorpadoum [l
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Buabi
N Paspen Cemect Hepens | camoctositenbHon [TpynoemMKOCTb ;%%%::):?:;Ezg;
AducumnnnumHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYyAOEeHTOB P
noaroToBeka
JomatiHero
3afaHus no
Tema 8. MeTon Teme: Cxema OMALHEE
8. [napamarHuTHoro 7 8 |yctaHoBsku ons 2 sanaHme
OByny4enpenomneHuns HabntooeHns
agpgpekTa
napamarHuTHOro
nsynyyen
noaroToBka
Tema 9. KoHcTaHTa Aomallnero
3agaHus no
KottoHa-MyTtoHa n 06
9 |corcranta v g |reme: ObnacTb 5 nomalHee
: NPUMEHNMOCTM 3agaHve
napamarHuMTHOro acpcpekTa
OBYyny4yenpenoMneHuns. KoTToHa-MyToHa.
MpopaboTaTtb .
noaroToeka
G
MogennposaHue Teme:
KOHCTaHTbI )
10.|napamarHnTHoro 7 10 g?eﬂMMaT VIBHaA 2 ggx::JmHee ©
OBYyny4yenpenioMneHuns ¢ AHN30TOONMI
NoMoLbO MeToOa P
MOMEKYNSIDHOA nonspu3yeMocTu
N MArHUTHbIX
BOCNpU
noaroToBka
JomatiHero
Tema 11. CTpykTypa 3agaHus no
MOHOTapTPaToB Teme: Boibop
11.|naHTaHonOoB?. 7 11 |ncxogHbIx 2 ggﬁ:ﬁf:e
MogoenuposaHue napameTpoB 4ns
NuUraHgHoro ckeneta 3agaHus
reoMeTpuun.
MpopaboTatb r
noaroToBka
JomatiHero
Tema 12. Yuert 3afaHus no
rMOpaTHOro OKpyXeHus, Teme: Hanbonee
12.|BbIbop Hanbonee 7 12 [TNu4Hble 2 ggxg:JMHeee
3HA4YMMBbIX CTAPTOBbIX KOOPONHALMOHHb|e
CTPYKTYp yucna
NnaHTaHOWOB.
MpopaboTta
PermcTpaLmoHHbIii Homep 7 OBAEKTPOHHEH
Bl VHHBEPCHTET

CrtpaHnua 12 n3 18.
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYAEHTOB
noaroToska
JoMalHero
3agaHuns no
Tema 13. CTpyKTypHbIE Teme:

13 [MOTMBbI LNTPATOB U v 13 KoHdbopmaumm 5 nomMawHee
TapTpaToB NEePEXoaHbIX TapTpar- 1 3ajaHue
9NEMEHTOB. unTpaT- MOHOB B

BOLHOM
pacTBope.
Mpopab
noaroToska
Tema 14. buanepHble ggxaaﬁ;ﬂern%
unTpaTthbl U TapTPaTh TeMe: OCHOBHbIE
14 [naHTaxonnos, v 14 |reomer 5 nomMawHee
pun
xenesa(lll), MOCTUKOBbIX 3apaHue
okcoaHaauns(lV), 6 dd-
anomuHus(l) d:"ﬂ’uepr'X
- N Me30- TapTp

noaroToska

JoMalwHero
Tema 15. 3agaHud no
CrepeoadhdoekTbl TeMe:

15.|06pa3oBaHus 7 15  |OcobeHHOCTH 2 AomalliHee
TapTpaTHbIX onucaHuns anahne
KOMMMNeKcoB paBHOBECUM C

paueMnyecknm u

TapTpaTo- nu

noaroToBka
Tema 16. OCHOBHbIE [OoMaLHero
CTPYK-Typbl 3ajaHus no
TeTpasaepHbIX TeMme:

16.|unTparos n TapT- 7 16 [KoopauHaunoHHHe 2 AomalliHee
paTos. Beibop mogenu BO3MOXHOCTM sanahne
KOOpANHALIMOHHOW TapTparto-nMraHops
cdoepbl pasnn4Hom

Xvpanb

noarotoska
Tema 17. JomallHero
CtepeoadhekThl B 3agaHuns no

17. obpasoBaHun v 17 [Teme: Cocras 1 5 nomMawHee
TeTpasoepHbIX YCTOMYMBOCTb 3agaHue
TapTpaTHbIX TeTpasoepHbIX
KOMMNekcoBs TapTpaTHbIX

KOMMNEKCOB Xe

PeructpaunoHHbiii Homep 7 DAEKTPOHHEH
Crtpanunua 13 n3 18. il yLH,lfIP EPCHTET
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
noaroToBeka
JomatiHero
Tema 18. OcHOBHble 3afaHus no
cocTtasngwouwme Teme: Yyer
18.|nooxona K 7 18  [BHYTPMKOMNMEKCHbIX 2 KZ%LEZ”bHaH
MOOennpoBaHuMio BOOOPOLHbIX P
CTPYKTYpbl KOMMnekca CBA3EN.
MpopaboTatb
pasgen 2
NToro 36

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
KOMMNbIOTEPHbIE CUMYNSILUK, Pa3bop KOHKPETHbIX CUTyauuii

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. CoBpeMeHHOe coaepxaHue noHATMa ?CTpyKTypa Komnnekca?
IOoMallHee 3aJaHne , NPUMEPHbIE BOMPOCHI:

CtpykTypa n koHgoopmauums. MpopaboTats rn. 1 moHorpadpmm Lawesckuin B.I". ?KoHdpopmaumm
opraHuyecknx monekyn? -M. - Beicwas wkona. - 1988 r .-257 c.

Tema 2. Ctepeoxumuuyeckas teopusa Kunepra
JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

OCHOBHbIE MONOXEHNS TEOPUM OTTankmBaHus ceaseit. MNpopaboTatb rn. 1 MoHorpacoun L.Kunept
?HeopraHunyeckas ctepeoxumnsa? - M.: Mup, 1985. -280 c.

Tema 3. XapakTepuctuka KoopanHaLMOHHbIX NONU34POB
LoMallHee 3ajaHve , NPUMEepPHbIE BONPOCHI:

XunMnyeckre KoopanHaumoHHble nonmaapsbl. Mpopabotatb rn.2 moHorpadpum O.Kunept
?HeopraHunyeckas ctepeoxumnsa? - M.: Mup, 1985. -280 c.

Tema 4. OnucaHne MOHOAOEepPHbIX KOMM/1eKCOB C KOoOpANnHaALMOHHbIMA YNCNaMU 5-12.
JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

Hanbonee TvnunyHble naoeannanpoBaHHble CTPyKTypbl. MpopaboTath rn.4-12 moHorpacoun [.Kunept
?HeopraHunyeckas ctepeoxumna? - M.: Mup, 1985. -280 c.

Tema 5. MeTon monekynspHon MexaHuku. Mopensb Lawesckoro-lfinamosaroro
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Ob6uwe BbipaxeHue ons cunosoro nons. MNMpopabotate 0630p Hay B.P. Methods for molecular
mechanics modeling of coordination compounds.//Coord.Chem.Rev. -1993.- V.126. -P.187-291.

Tema 6. AToM-aTOM noteHumanbl. MpnbnuxeHne NnapHoOM agaUTUBHOCTU
JoMallHee 3agaHuve , NpuMepHble BOMPOChHI:

KETPOHHBH
B_EPCHTET
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KombrHaumoHHble cooTHoweHms. MpopaboTtaTtb rn. MoHorpadgoun Ldawesckuin B.I". ?KoHgopmaumm
opraHmnyecknx monekyn? -M. - Beicwas wkona. - 1988 r .-257 c.

Tema 7. TopcuoOHHbIE NOTEeHUManbl. PaBHoBecne KOH(popMepoB
JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

Bapbepbl BHYyTpeHHero BpalieHus. MNpopaboTath rn. 2 MoHorpacoun Ldawesckuin B.I.
?KoHdbopmaLmm opraHudecknx monekyn? -M. - Boicwas wkona. - 1988 r .-257 c.

Tema 8. MeTon napamarHUTHOro ABYyNy4YenpenomeHns
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

Cxema yCcTaHOBKM Ons HabntogeHns apdpekta napamarHMTHOro ABynydYenpenoM-neHuns.
MNpopaboTatb paspen 1.5. moHorpadum Yesena B.B. n gp. ?Ctpyktypa nonnanepHbix d- u dl-
TapTpaToB NaHTaHOMOOB B BOOHOM pacteope? ? OpeHbypr: M3a. ueHtp OIAY, 2006. 7180 c.

Tema 9. KoHcTaHTa KoTTOHa-MyTOHa M KOHCTaHTa NapamMarHUTHOro AByny4YenpenomMneHus.
LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

ObnacTtb npumeHmmocTn adogoekta KottoHa-MyToHa. MpopaboTtatb rn. 7.2 MoHorpadgoun BynbgocoH
C.I". ?MonekynsipHaa marHetoxmmmnsa?. - M.: Hayka, 1991 . -261 c.

Tema 10. MogenupoBaHue KOHCTaHTbl MapaMarHMTHOro ABYNyYenpenoMIeHUsi ¢ MOMOLLLbIO
MeTo4a MONeKyNnsipHOM

noMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

ADOVTUBHAS CXeMa aHU30TPONUIA NONSPU3YEMOCTN N MAarHUTHbBIX BOCNPUUMYUBOCTEN CBSA3EN.
MpopaboTtatb rn. 3 MoHorpadum BepewarvH A.H. ?lMonapunayemocts monekyn?- M.: Hayka, 1980. -
177 c.

Tema 11. CTpyKkTypa MOHOTapTpaToB NnaHTaHOUAoB?. MoaenMpoBaHue NUraHgHOro ckenera
LoMallHee 3afaHne , TPUMeEpPHbIE BOMPOCHI:

Bbibop McxoaHbIX NapamMeTpoB Ans 3anaHus reometpun .Mpopabotatb rn. MoHorpadgun Yesena B.B.
n ap. ?CTpykTypa nonusaepHolx d- n dl- TapTpaTtoB naHTaHOUAOB B BOLHOM pacTtBope? ? OpeHbypr:
M3a. ueHtp OIAY, 2006. 7180 c.

Tema 12. Yuet rugpaTtHOro okpyXxeHus, Bbioop Hambonee 3HauMMbIX CTapTOBbIX CTPYKTYP
noMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

Hanbonee TvnnyHbie KOOPAMHALMOHHBIE YCna naHTaHonaoB. MNMpopaboTtatk 0630p Sinha S.P.
Structure and bonding in highly coordinated lanthanide complexes //Structure and bonding. - 1976
-V.25. -P.69-149.

Tema 13. CprKTyprIe MOTUBbI LUTPATOB U TapTpaTOB NepexonHbiX 3JIeMeHTOB.
JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

KoHdbopmaumm TapTpart- 1 umtpar- MOHOB B BOAHOM pacTeope. [NpopaboTtathb rn. 2, 3 MOHOrpagoum
CanbHukosa tO.U. n gp. ?TonusagepHble KOMNIEKChl B pacTBopax”?

Tema 14. BusgepHble uMTpaTbl U TapTpaTtbl NaHTaHomaoB, xene3a(lll), okcosaHagusa(lV),
amomuHus(ll)

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

OCHOBHbIE rEOMETPMUN MOCTMKOBBIX businepHbix dd- dI- n Me30- TapTpaTHbIX KOMMIEKCOB.
MpopaboTatb pasnen 1.2 moHorpadchun Yesena B.B. n ap. ?CtpykTypa nonusaepHbix d- u dl-
TapTpaToB NaHTaHOMA0B B BOAHOM pacteope? ? OpeHbypr: MN3a. ueHtp OIAY, 2006. 7180 c.

Tema 15. CtepeoachdpoekTbl 06pa3oBaHUs TapTpaTHbIX KOMM/IEKCOB
[OMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

OcobeHHOCTN onrcaHnsi paBHOBECUIA C paLieMUYecKnM 1 TapTpaTo-nuraHoamu. MNMpopabotatb
pasgenbl 1.2, 2.4 moHorpadumn Yesena B.B. n op. ?Ctpyktypa nonuaaepHoix d- 1 di- TaptpaTos
naHTaHonaoB B BOAHOM pacteope?? OpeHbypr: N3a. ueHtp OIAY, 2006. ?180 c.

Tema 16. OCHOBHbIe CTPYK-TYpbl TeTpasiAepHbIX LLUTPATOB U TapT- paTtoB. Boibop moaenu
KoopAauHauuoHHOU ccpepbl

IoMallHee 3afaHune , NpUMepHbIE BOMPOCHI:

KTPOHHEBH
B_EPCHTET
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KoopanHaunoHHbIe BO3MOXHOCTM TapTpaTo-NnraHaoB pasnnyHoOM xmpanbHOCTX B 06pa3oBaHnm
TeTpasiaepHbix Komnnekcos. MpopaboTatb pasgensl 2.5, 2.6 MoHorpadoumn Yesena B.B. u ap.
?CTpyKTypa nonusaaepHbix d- n di- TapTpaToB naHTaHOUAOB B BOAHOM pacteope? ? OpeHbypr: M3a.
ueHtp OrAY, 2006. ?180 c.

Tema 17. CtepeoadhekTbl B 06pa3oBaHMK TeTpasAepHbIX TapTPaTHbIX KOMMIEKCOB
noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

CocTaB 1 YyCTOMYMBOCTb TeTpasAepHbIX TapTpaTHbIX komnnekcos xenesa(lll) n naHtaHomoos.
MpopaboTtatb rn. 3.4, 4.2, 5.2 moHorpadoun Yesena B.B. n op. ?CtpykTypa nonuagepHoix d- u dl-
TapTpaToB NaHTaHoOMAOB B BOAHOM pacteope? T? OpeHbypr: M3a. ueHtp OCAY, 2006. ?180 c.

Tema 18. OcHOBHbIe COCTaBnsIlOLWLMNE NOAX0Aa K MOL4ENMPOBaHUIO CTPYKTYPbl KOMMNeKca
KOHTpONbHas paboTa , NpMMepHble BOMPOCHI:

YyeT BHYTPMKOMMNEKCHbIX BOOOPOOHbIX cBsidel. [popaboTath pasaen 2.4 MoHorpadumn Yesena B.B.
n ap. ?CTpykTypa nonusaepHbix d- u dl- TapTparos naHTaHOMAOB B BOAHOM pacTteope?? OpeHbypr:
W3n. ueHtp OIAY, 2006. ?180 c. KoHTponbHas pabota

Tema . UToroesasi popma KOHTpons

MpuMepHbIE BONPOCHI K 3a4eTy:

BUJIETbI K SAYETY
no cneukypcy "CTpykTypa KOHOOPMaLNOHHO-HEXECTKMX NONUAAEPHbBIX KOMMIEKCOB"

o1
1. CTPYKTypbl CEMUKOOPANHALMOHHbBIX COEANHEHNIA.
2. OCHOBHble COCTaBNSIOWME CUNOBOr0 NONS B METOAE MONEKYNSIPHOM MEXaHUKI

@2

1. BnuaHue xenaTmpoBaHMs Ha reoMeTpuio KOOPAMHALUMOHHOIO Nonnagpa ans KoopanHaLnOHHbIX
yucen 6, 7, 8.

2. [NoTeHumanbl BHyTPEHHEro BpalleHus.

@3

1.0OcHoBHble nonoxeHus Teopumn Knnepra. Toukum Ha cgoepe. NMpaBunbHble NOAU3APbLI.
2. Obuiee BbipaxeHne ons CUNOBOro Nons B METOAE MONEKYNSPHOM MEXAHUKN.

@4

1. MNonynpasusnbHble NONN3APbI.

2. Y4yeT BOLOPOLHOrO CBSA3bIBAHUS B METOAE MONEKYNSPHON MEXaHWNKN.

o5

1. OCHOBHble TUMbl 8-KOOPANHALMOHHbIX CoeanHeHunn no Kunepry.

2. CTpyKkTypa MOHOTapTpaToB NaHTaHOUO0B

©6

1. MNMpunbnuxeHne napHoO aganTUBHOCTY

2. . daKTopbl, y4nTbIBAEMbBIE NPY MOLENNPOBAHUM CTPYKTYPbl KOMMNEKCOB B pacTBope
@7

1. MNpeBpaleHne Hechepryeckux Nonnaapos B ccpepuyeckue. Tunol 11- KOOPAMHALNOHBIX
coefMHEHNN

2. He3aBncuMble nepemMeHHble, y4nTbiBaoLWmMe reoMeTpuio MoHoTapTpara aucnposuns.

3. 08

1. donyweHuns, ncnonb3yemble Npu MOOeNMpoBaHUN CTPYKTYpbl MOHOTapTpaTa aucnpoaus(lil)
2. MeTton MONekynsipHoOm MexaHuku

€9

1. "Xrmunyeckne" KoopaMHaUNOHHbIE MONN3APbI

2. Meton napamarHMTHOro AsynyyernpenomneHns

PeructpaunoHHbiii Homep 7 DAEKTPOHHEH
Ctpanunua 16 n3 18. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY
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€10
1. OCHOBHble reoMeTpuun 12- 1 9-KOOPANHALMOHHbBIX COEANHEHWIA.
2. KOMMOHEHTbI CUIOBOr0 NONS MeTona MONEKYNSAPHON MEXaHUKN.

7.1. OcHOBHas nuTteparypa:
1. Conosbes M.E., ConosbeB M.M. KomnbtotepHas xummnsg . -M.: COJTOH-IMpecc, 2005. -533 c.

7.2. JlononHuTenbHasa nuteparypa:

1. Knneprt . HeopraHnyeckas ctepeoxumus. - M.: Mup, 1985. -280 c.

2. Dawesckuin B.I'. KoHdopmaumm opraHndeckux monekyn -M. - Boicwas wkona. - 1988 r .-257 c.
3. Knapk T. KomnblotepHas xumns.-M.:Mup, 1990.-383 c.

4. BynbpcoH C.I'. MonekynsipHas marHetoxumus. - M.: Hayka, 1991 . -261 c.

5. bypkept Y., Snnunaoxep H. MonekynsipHas mexaHuka -M.:Mwup, 1986 - 364 c.

6. Hay B.P. Methods for molecular mechanics modeling of coordination
compounds.//Coord.Chem.Rev. -1993.- V.126. -P.187-291.

7. Hay B.P. Extension of molecular mechanics to high-coordinate metal complexes. Calculation of
the structures of aqua and nitrato complexes of lanthanide(lll) metal ions. //Inorg. Chem.- 1991 .-
V.30, N 14.-P.2826-2884

7.3. UHTepHeT-pecypcChl:

KoMnbloTepHoe MoaennpoBaHmMe HaHOPa3MEePHbIX CUCTEM -
http://85.142.23.144/packages/mifi/38CB2A58-2D4A-4B8F-8CB0-E6B2CCCA2A16/1.0.0.1/Komputernoe_|

KomnbloTepHoe MoaennmpoBaHme HaHoPa3MepPHbIX CUCTEM -
http://85.142.23.144/packages/mifi/38CB2A58-2D4A-4B8F-8CB0-E6B2CCCA2A16/1.0.0.1/Komputernoe_

Nekumsa 7: NpuHUMNBI MONEKYNSAPHOW MEXaHUKN -
http://hpc.mipt.ru/wp-content/uploads/2012/05/LectureQ7.pdf

MonekynsapHas MexaHuka KOMMieKCcoB METansos -
http://www.chem.msu.ru/rus/events/lomonosov/3.html

nporpamma MIND, nporpammHble naketsl PRIRODA, HYPERCHEM -
http://elib.altstu.ru/elib/books/Files/pv2010_03/pdf/021martynenko.pdf_

CoBpeMeHHble METOAblI MONEKYNSPHOrO MOOENNPOBAHNS -
ftp://ichem.unn.ru/pub/Text/Okhapkin/Zlenko%20-%20Sovr%20metody%20molekulyarnogo%20modelirove

CTpYKTYpHO HexecTkue coeanHHuns- JlemeHosckuin [.A. -
http://www.pereplet.ru/obrazovanie/stsoros/859.html

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUMINHBI/MOAYNS COrNTAacCHO YTBEPX.OeHHOMY
yuyebHOMy nnaHy

OcBoeHune gncumnnuHbl "CTpykTypa KOHGOPMALMOHHO-HEXECTKUX NONNSAOEPHbBIX KOMNNEKCOB"
npeanonaraeT NCNOb30BaHNE CNeayowwero MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

KomnbtoTepHbIl knacc, npeactaensowmii coboin paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIV CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecnedyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMmnbioTepbl MOAK/OYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €AMHOM [JOMEHeE.

MNporpamma coctaBneHa B cooTBeTcTBUM C TpeboBaHnsmMm @I OC BINO u yyebHbIM NnaHom no
cneumanbHocT: 020201.65 "®yHoameHTanbHas u NpuknagHas xmMma" 1 cneumnannsauun
HeopraHuyeckas xmMums .

PeructpaunoHHbiii Homep 7 DAEKTPOHHEH
Crtpanvua 17 n3 18. il VHI:IFIEPC{PITET
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