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Mporpamma aucumnanHbl "CTpykTypa KOHGOPMAaLIMOHHO-HEXECTKUX NonusaepHbix koMnnekcos"; 020100.62 Xumus; npodoeccop, 4.H.
(npodpeccop) Yesena B.B.

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. LLlenn ocBOEHUS AUCLUMIUHDI
noNyYyeHne 1 cucteMaTmaaumst 3HaHuin 0 MeTofgax onTMMM3aunm reoMeTprmn MeTanIoKOMMIEKCoB_
- pa3BUTUE HABLIKOB MOLENNPOBAHNS CTPYKTYPbl KOMMNEKCOB B pacTBopax

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

HaHHas yyebHas oncumnnunHa BkodeHa B pasgen " 53.0B.3 MNpodeccrnoHanbHbIi" 0CHOBHOW
obpasosaTtenbHoi nporpammbl 020100.62 XrMus n 0THOCKTCS K AUCLUNNMHAM N0 BbIOOPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

OucumnnnHa "CtpykTypa KOHOOPMALMOHHO-HEXECTKMX NONNAAEPHbBIX KOMMNIEKCOB" OTHOCUTCS K
BapuaTnBHOI YacTu npogoeccuoHanbHoro 6noka b3. JaHHas nporpamMma cBsidaHa C
npeawecTByOWMMY Kypcammn aHannmTn4eckom reomeTpum, KBaHTOBOW XUMUKW, CTPOEHUS BELLeCTBa,
nHgpopmatnkn. Obyvarowmincst LONXeH 3HaTb OCHOBbI KOHGOPMALIMOHHOMO aHanmaa,
HEeopraHn4Yeckomn xmMmMmm n cTpoeHus selwectea . OBbyyatoWnics TakKe OONXKEH UMETb HABbIKM
npakTnyeckoi pabotbl ¢ 9BM. OcBoeHne fJaHHOro Kypca HeobxoAMMO A1s BbINOMHEHMS KYPCOBbIX U
LOMMNNOMHBIX paboT, B NpakTUKymMe No MarHeTOXUMUN.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwmne KOMNETEHUNN:

Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KoMNeTeHLUn
MK-1 MOHMMAET CYLHOCTb 1 coLManbHy0 3Ha4MMOCTb npodpeccun,
(I'IpocpeCCI/IOHaﬂbele OCHOBHbIX NMepcnekTne 1 r|p06neM, onpenendarwmnx KOHKPETHYIO
KOMI'IeTeHLI,I/II/I) obnactb [esTENbHOCTH

B peaynbtate 0CBOEHUS ONCUMMNIUHBI CTYAEHT:
1. DONXeH 3HaTb:

-COBPEMEHHOe cogepXaHue noHaTna "ctpykrypa”,

- pas3nuyHble TUMbl KOOPAMHALNOHHbIX NONN3OPO0B

- 0COHOEHHOCTM MOOENNPOBAHUS CTPYKTYP KOMM/IEKCOB B BOAHBIX pacTBOpax,
- COCTaBnsAoWmMe CTEPUYECKON SHEPTMN MONEKYbI

2. IONXEeH yMeTb:

OPVEHTMPOBATLCS B y4eOHOW, MOHOrPahiyecKom, CPaBOYHOM 1 XypHaNbHOW nuTepaTtype B
obnacTu CTPyKTYPHOR XUMUK

3. OOMXEH BnageTb:

HaBblkaMn MOCTPOEHNS CTAPTOBbLIX CTPYKTYP AN ONTMMU3ALMN FEOMETPUN

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

JleMoHCTpupoBaTh HaBblKM MOCTPOEHNS CTAPTOBbIX CTPYKTYP ANs ONTUMU3aLUN reoMeTpumn

4. CTpyKkTypa U cogepXxaHue OUCLUMNIUHBI MOAYNS
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI COCTaBNsSeT 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
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Mporpamma aucumnanHbl "CTpykTypa KOHGOPMAaLIMOHHO-HEXECTKUX NonusaepHbix koMnnekcos"; 020100.62 Xumus; npodoeccop, 4.H.

(npodpeccop) Yesena B.B.

dopma NPOMEXYTOYHOrO KOHTPONS AMCLMNINHBI 3a4eT B 8 ceMecTpe.

CyMMapHO no gucumnnmHe MoxHo nonyy4nte 100 6annos, 13 HKx Tekylwas paboTa oueHnBaeTcs B 50
6annos, ntorosas doopma KoHTpons - B 50 6annos. MuHuManbHoe Konn4ecTBo AN fonycka 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

CrtpaHvua 4 us 17.

S OEMALIGH

Buabl n yachbl
Pasnen ayoMTOpHOM paboThbl,
Hepnens MX TPYAOEeMKOCTb Tekywiume coopmbl
'D'"Kn"(")":;;:]v"l"b'/ CemecTp emectpa (B yacax) KOHTponsi
Nek VMI'Ipal(mqecmena6opaTopr|e
i 3aHATUA pa607b|

Tema 1. CoBpemeHHoe nomauiHee
. |cooepxaHne NoHATUS. 8 1 2 0 0 3apaHve

CTpykTypa komnnekca.

Tema 2. nomatuiHee
. |CTepeoxummyeckas 8 2 2 0 0 3ajaHve

Teopusa Kunepra

Tewma 3.

XapakrtepucTuka 8 3 5 0 0 ggz::JmHee ©
" [KOOpAMHALMOHHBIX

nonvaapos

Tema 4. Onucaxune

MOHOALOEPHbIX nomatuiHee
. |KomMnnekcos ¢ 8 4 2 0 0 3afaHue

KOOpAMHaLMOHHbIMU

yucnamm 5-12.

Tema 5. MeTog

MOneKynsipHOu 8 5 2 0 0 |amarme
" ImexaHukn. Mogenb

Hawesckoro-lnamosartoro

Tema 6. ATom-atom

noTteHumansl. 8 6 5 0 0 ggz:ﬁmHee ©
" [MpnbnunxeHne napHoi

anaonTUBHOCTU

Tema 7. TOPCUOHHbIE

noteHumansl. 8 7 5 0 0 ggz::'”;ee ©
" |PaBHOBeCHe

KOHdpopmepoB

Tema 8. MeTon nomaliHee
. |napamarsmtHoro 8 8 2 0 0 3anaHve

LBYyfy4YenpenomneHms

Tema 9. KoHcTaHTa

KoTtToHa-MyToHa 1 nomatuiHee
. |[KOHCTaHTa 8 9 2 0 0 3apaHve

napamarHuTHoro

OBYNy4YenpenomMeHuns.
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Mporpamma aucumnanHbl "CTpykTypa KOHGOPMAaLIMOHHO-HEXECTKUX NonusaepHbix koMnnekcos"; 020100.62 Xumus; npodoeccop, 4.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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Mporpamma aucumnanHbl "CTpykTypa KOHGOPMAaLIMOHHO-HEXECTKUX NonusaepHbix koMnnekcos"; 020100.62 Xumus; npodoeccop, 4.H.
(npodpeccop) Yesena B.B.

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 36 0 0

4.2 CopepxaHvue oUCLUMNUHDI
Tema 1. CoBpeMeHHOe copepXaHue NoHATUNA. CTpyKTypa KOMMeKca.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

BeeneHue. CoBpeMeHHOe conepxaHune noHaTus. CTpykTypa monekynbl, CTpyKTypa Komnnekca.
KBaHTOBOXMMUMYECKME 1 MEXaHMYeckme mogenn. Teopus Kunepta. B ocHOBe BaHHOWM TEOpUU NEXNT
nhes, 4To CTEPEOXUMNYECKOE PACMONOXEHNE NNraHL0B BOKPYT LLEHTPaNbHOro atoMa onpenensietcs
B3aMMHbIM OTTa/IKMBAHWEM BCEX XMMUYECKMX CBSA3EN. Mpn 9TOM cuMTaeTcs, YTO LeHTpabHbI aToM
He UrpaeT H1UKaKoM PoNn B ONpeaeneHnn NpoCTPaHCTBEHHOM KOHGIUIypaLIMmM KOMMNekca, He
onpenensieT NPeanoYTUTENbHbIA BbIGOP HaNpaBneHUsi CBA3W U He aKPaHMPYeT OKpyXarolwme ero
cBA3n. PacyeTbl OCHOBaHbl HA MUHUMK3ALMMN MONHON SHEPTN OTTaNKMBAHMS, NONy4aeMon
CYMMMPOBaHWS SHEPT WA OTTaNKMBAHMS NO BCEM Napam CBA3e LLeHTPasbHbIA NOH - NWraHm.

Tema 2. CtepeoxuMmuuyeckas teopusa Kunepra
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MpaBunbHble nonnagpsbl. CywecTByeT TONbKO 5 NpaBuibHbIX NOAM3APOB (Ten MNnaTtoHa). 910
TeTpasnp, okTasap, Kyb, nkocasap, NneHTaroHanbHblin goaekasap. 3HadeHne 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
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

"XnMunyeckne" KoopamHaunoHHble Nonnaapbl. ECTb HEKOTOPbIE pasnuyns Mexay Knaccu4yecknmm
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.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

KETPOHHBH
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Mporpamma aucumnanHbl "CTpykTypa KOHGOPMAaLIMOHHO-HEXECTKUX NonusaepHbix koMnnekcos"; 020100.62 Xumus; npodoeccop, 4.H.
(npodpeccop) Yesena B.B.

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
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

MeTton monekynsapHoi mexaHukn. Mogens Jawesckoro-lnamosaTtoro. MexaHuyeckas Mooenb
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
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

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
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

KTPOHHEBH
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Mporpamma aucumnanHbl "CTpykTypa KOHGOPMAaLIMOHHO-HEXECTKUX NonusaepHbix koMnnekcos"; 020100.62 Xumus; npodoeccop, 4.H.
(npodpeccop) Yesena B.B.

B pamkax monekynsipHoi MexaHuku, 6a3unpyloleiicst Ha BaHoepBaanbCoBbIX B3aMOAENCTBUSX, ANs
BOCMNpPoOn3BeeHne 6apbepoB BpalleHs 4OCTATOYHO BBECTM TOMbKO OAMH OOMONHUTENbHbIN
napameTp - TOPCUMOHHYIO 3Hepruto.CymTaeTcs, YTo 3Ta YacTb CTEPUYECKOW SHEPTM BO3HUKAET
BCNEeOCTBUE OTTANKMBAHUS MEXOY CBS35IMU, HE YYTEHHOrO BaH1epBaaibCOBbIM B3aMIMOAEACTBMEM.
MmeeTcsl n opyras Touka 3peHus: TOPCUOHHAS SHEPrusa SBNSIETCS NONPaBKOW Ha aHM30TPOMNUIO
BaHOepBaanbCoBa OTTaNKMBaHUSI.

Tema 8. MeTon napamarHUTHOro ABYyNyYenpenomMneHus
NeKLuMoHHoe 3aHsiThe (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.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

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

JNleKLLMOHHOe 3aHsiTue (2 Haca(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 NaHTaHoMaoB?. MoaenmpoBaHne nUraHOHoOro cKkeneta
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

MpuHaTo, 4To NUraHg B MoHoTapTpaTte aucnpo3usa(lll) TpuaeHTateH; onHbl CBA3ER U BaNEHTHbIE
yrnbl B3SiTbl Kak noaxoasiine cpenHune aHadeHms. OnTMmMmnaaums reoMeTpumn MCXoaHbIX CTPYKTYP
NPUBOAUT K TPeM KoHdhopMmauunam. KoHdhopMaums TapTpaT-moHa B OBYX U3 HAUX COOTBETCTBYET
roL-pacnonoXeHno KapboKCUNbHbIX rpynn. B TpeTbel 3Ha4YeHne nuraHaHoro yrna é6nmnsko k 140
rpagycam.

Tema 12. YueT rmapaTtHOro oKpyxxeHusi, Bbioop Hambonee 3HauMMbIX CTApPTOBbIX CTPYKTYpP
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

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
TOPCUOHHOW 3Hepruen nuraHga u MeHbllen aHepruen HeesaneHTHbIX B3anMOLENCTBUIA.

Tema 13. CTpyKTypHble MOTUBbI LLUTPATOB MU TapTPaToOB NepexoAHbIX 3/IeMEHTOB.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 730514 5 AE
Crpanuua 8 ns 17. 11} yLH,l:[

o



Mporpamma aucumnanHbl "CTpykTypa KOHGOPMAaLIMOHHO-HEXECTKUX NonusaepHbix koMnnekcos"; 020100.62 Xumus; npodoeccop, 4.H.
(npodpeccop) Yesena B.B.

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)

NeKLuMoHHOoe 3aHsiThe (2 yaca(os)):

BrapepHble OKCMKUCNOTHbIE KOMNNEKCHI p-, d-, f-anemeHTOB. N5 GusaaepHbIX 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- oumepe 1 TpuroHanbHo-bunMpamuaansHas B dd-oumepe.

Tema 15. CtepeoachdoekTbl 06pa3oBaHUsA TapTpaTHbIX KOMM/IEKCOB

JNIeKLMOHHOe 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

JNleKLLMOHHOe 3aHsiTue (2 Haca(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
JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

CTepeOSCpeKTbI B 06pa3OBaHI/IVI TeTpasnepHbIX TAPTPATHbIX KOMMIEKCOB. OcHoBHble cocTaBnsiowme
noaoxoga K MmooennmpoBaHUIO CTPYKTYPbl KOMMIeKca: y4eT rmapaTtHOro oKpy>XxXeHmsa NoHOB MeTasl0B;
KOH(popMaLMOHHOE noBedeHne nuraHaHoro cKkeneTa,; 06pa303aHV|e MOHHbIX accounaToB,
BHYTPUKOMMIEKCHbIX BOAOPOOHbIX CBA3EW; 3a4aHe NnapaMeTpoB, y4UTbIBAOWNX CTEPEOXNMNYECKNE
TpGGOBaHVIFI NOHa MeTanna.

Tema 18. OCHOBHbIe cOCTaBnsilOLLME NOAX0Aa K MOOETMPOBAHUIO CTPYKTYpPbl KOMMNIeKca
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):

Moaxond K MOCTPOEHMIO MOAENN COCTOSIHUS KOHCPOPMALIMOHHO-HEXECTKOro KOMIiekca B pacTBope
LONXEH BKMOYaTb YHET CedyoWmMx MOMEHTOB: MOOENMPOBaHNE TMAPATHOrO OKPY>XEHNS MOHOB
MeTannoB, KOHPOPMaLMOHHOE NOBEAEHNE NUraHOHOro cKeneTa, o6pa3oBaHNe NOHHbIX acCoLMaToB,
BHYTPUKOMMIEKCHbIX BOAOPOOHbIX CBSI3el, 3a4aHne napameTpoB,y4nTbiBaIOWMX CTEPEOXMMNYECKMNE
TpeboBaHMs MoHa MeTanna.

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

Buabi
N Pasnoen CemecT Hepnensi | camocTositenbHOMN prﬂ,oeMKOCTb ;%%T;:;;g:;gzg;
JucumnnuHbl Plcemectpa pa6ortbl (B yacax) a6oTbl
CTYQ.EHTOB P
noaroToBka
MaluHer
Tema 1. CoBpemeHHoe ggﬂgmﬂen% JoMalHee
1. [cooepxaHme NoHATHS. 8 1 Teme: CTpyKTypa 2 3amaHue
TPYKT KOMMnekca. '
CTpykTypa Komnnexca N KOHCPOPMaLIS.
PerncTpauunoHHbii Homep 730514 SHYMBEPCHTET
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Buabi
N Paspen CemecTp Hepens | camoctositenbHon [TpynoemMKOCTb ;%%%::):?:;Ezg;
AducumnnnumHbl cemecTpa paboTbl (B yacax) pa6oTb
CTYAEHTOB
noaroToBeka
JomallHero
3agaHug no
o -Cl;ihenge%XMMmquKaﬂ 8 o |TEMmeE! OcHoBHble 5 JomallHee
Teopusi Kunepra NnonoxeHuns 3apaHue
Teopun
oTTankmBaHus
CBA3en.
noaroToBka
nonavere
3 XapakTtepucTuka 8 3 |lreme: 5 JomallHee
KOOPOWHALMOHHbIX XUMAYECKME 3apaHue
nonnsApos KOOPONHALMOHHb|e
nonnagpbl.
noaroToeka
Tema 4. Onucaxwne JomatiHero
MOHOS OEPHbIX 3afaHuns no
4. [KOMNNeKcoB ¢ 8 4 |teme: Hambonee 2 AomalliHee
KOOPANHALMOHHbIMU TUMWNYHbIE sananine
yucnamm 5-12. noeann3nposaHHple
CTPYKTYpbl.
noAroToeka
Tema 5. MeToq JoMallHero
5 MONEeKynapHom 8 5 [33AaHus no 5 JomallHee
" IMexaHukn. Mogenb Teme: Obue 3agaHue
Hawesckoro-lnsamosaTtofo BblpaxeHune ons
CUNoBOro nons.
noaroToBka
Tema 6. ATom-atom JomatiHero
6. [lOTEHLMANDI. 8 6 [3@BaHnsno 5 JomalHee
" [MpnbnuxeHne napHoi TeMe: 3apaHue
aganTUBHOCTU KoMbrHaunoHHbIg
COOTHOLLEHNA.
noaroToBka
Tema 7. TOPCMOHHbIE JomallHero
- [noTeHunans!. 8 2 [3aBaHus no 5 JomallHee
" |PaBHOBECKE Teme: bapbepsbl 3ajaHue
KOHQoopMepoB BHYTPEHHEero
BpalLeHuns.
noaroToBka
JomallHero
3agaHud no
Tema 8. MeToq Teme: Cxema
8. [napamarHuTHoro 8 8 |yctaHoBku Ons 2 ggMS:JMHee ©
OByny4enpenomeHuns HabntooeHns A
agpgpekTa
napamarHuTHOro
nBynyyen
PerncrpaumnoHHblii Homep 730514 DAEKTPOHHEH
Bl VHHBEPCHTET
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Mporpamma aucumnanHbl "CTpykTypa KOHGOPMAaLIMOHHO-HEXECTKUX NonusaepHbix koMnnekcos"; 020100.62 Xumus; npodoeccop, 4.H.
(npodpeccop) Yesena B.B.

Bupbl
N Paspen Cemect Hepens | camoctositenbHon [TpynoemMKOCTb ;%%%::):?:;Ezg;
AducumnnnumHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYyAOEeHTOB P
noaroToBka
Tema 9. KoHcTaHTa JomallHero
KottoHa-MyToHa n 3a0aHus no

9. [KOHCTaHTa 8 9 |reme: Obnactb 2 ggx;:”;: ©
napamarHuTHOro NPUMEHMMOCTM
NBYyny4YenpenomneHuns. agodpekTa

KotToHa-MyToHa.
noaroToBka
Tema 10 JOMallHero
) HU
MogenuposaHue 3ana. A no
KOHCTaHTbI LeMe'

10.|napamarHnTHoro 8 10 cfeﬂMMaT ViBHas 2 ggx:l-L:Jl/lHee ©
OBYNy4yenpenioMieHns ¢ AHN30TPONMIA
MOMOLUBIO METOAA Nnonsapu3yemMocTm
MONEKYNSAPHOM

N MarHUTHbIX
BOCMpYU
noaroToBka
M
Tema 11. CTpykTypa AoMmallHero
MOHOTapTPaToB salanu= rno

11.[naHTaHomoos?. 8 11 ;izghE;'SOp 2 ggx::JmHee ©
MognenuposaHue napameTpos ans
NUraHOoHoro ckeneta

3a0aHus

reoMeTpumu.

noaroToBka
Tema 12. Yyer gg;::rm“ﬂern%
rMOPAaTHOrO OKPYXeHus, )

1o Bb%%p Ham6on§g 8 1o [Teme: HanGonee 5 [oMallHee
3HA4YMMbIX CTAPTOBbIX TUMUHHbBIE safaque
CTPYKTYD KOOPONHALMOHHb|e

yucna
NaHTaHOWOOB.
noaroToBka
JOMalHero
Tema 13. CTpyKTypHbIE ?gﬂgwﬂ no
MOTUBbI LUTPATOB U : JomMauwHee
13. 1 KoH
3 TapTpaToB NEPEXOAHbIX 8 3 OHcpopMaLm 2 3anaHune
3N1EMEHTOB raprpar- 1
: unTpaT- MOHOB B
BOJHOM
pacTBope.
noaroToBka
Tema 14. buanepHble gg;:ﬁ;gern%
unTpaTthl U TApTPaTh TemMe: OCHOBHbIE
14 naHTaHounoos., 8 14 ) 2 JomMalHee
. 0 reoMeTpuun 3ananmne
xenesa(lll), MOCTUKOBbIX A
okcosaHaausa(lV),
if 6usinepHbix dd-
antomuHma(lll) - X
dl- n me3o- TapTp
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Mporpamma aucumnanHbl "CTpykTypa KOHGOPMAaLIMOHHO-HEXECTKUX NonusaepHbix koMnnekcos"; 020100.62 Xumus; npodoeccop, 4.H.
(npodpeccop) Yesena B.B.

Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
noaroToska
JoMalHero
Tema 15. 3agaHug no
CrepeoadhdoekThbl Teme:
15./06pa3oBaHus 8 15  |OcobeHHOCTH 2 AomalliHee
TapTpaTHbIX onucaHuns sananine
KOMMnekcos paBHOBECUI C
paueMnyeckm u
TapTpaTo- nn
noaroToBka
Tema 16. OcHOBHble JoMallHero
CTPYK-Typbl 3a4aHuns no
TeTpasoepHbix TeMme:
16.|umMTparos 1 TapT- 8 16 [KoopavHaunoHHHe 2 fomalliHee
patoB. Beibop mopenu BO3MOXHOCTU sanahne
KOOPAMHALMOHHOM TapTpaTo-NMraHaps
cdoepbl pasnn4Hom
Xxvpanb
noaroToska
Tema 17. JomallHero
CtepeoadhekTbl B 3agaHuns no
17. obpasoBaHunn 8 17 [Teme: Cocras u 5 nomMawHee
TeTpasoepHbIX YCTOM4YMBOCTb 3agaHue
TapTpaTHbIX TeTpasoepHbIX
KOMMNekcoBs TapTpaTHbIX
KOMMNEKCOB Xe
noaroToBka
Tema 18. OcHOBHbIE IOMalLHero
cocTasnsowme 3a4aHus no
18.|nooxona K 8 18 [TeMme: Yyer 2 KOIngOJ'IbHaH
MOLENUPOBaHNIO BHYTPUKOMMNNEKCHbIX pabora
CTPYKTYpbl KOMMNnekca BOLOPOOHbIX
cBA3en.
NTtoro 36

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
KOMMNbIOTEPHbIE CUMYNSILUK, Pa36op KOHKPETHbIX CUTyauuii

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOW
aTTecrauum rno uMToramMm OCBO€HUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNlbHOM paboThbl CTYAEHTOB

Tema 1. CoBpeMeHHOe copepXaHue NoHATUA. CTpyKTypa KOMMeKca.

JoMalHee 3agaHune , NpuMepHble BOMpPOCHI:

CTpykTypa 1 KoHgpopmauums. Knaccmyeckoe n KBaHTOBOMEXaHNYECKOe codepXaHne noHATms
"cTpykTypa".

Tema 2. Ctepeoxumuuyeckas teopusa Kunepra

JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

OCHOBHbIE MONOXEHNS TEOPUM OTTANKMBaHNSA cBA3ei. Toukn Ha cdoepe. KoadodhuumeHT aHeprm
OTTalKMBaHNSA
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Tema 3. XapaKTepVICTVIKa KOOPpAOUHAUMNOHHbIX NOMN3APOB
JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

rlpaBI/IJ'IbeIe, nonynpaswuibHble N HeENpaBWbHblEe NONN3OPbI. rlpI/I3MbI, AHTUNPU3MbI, KanMpoBaHHbIE
nonmanpbl. BnusHwne pa3mepa XenaTtHoro unkna Ha Xxapaktepuctmnkmn KoopanHaumoHHOro nonnagpa.

Tema 4. OnucaHne MOHOSIAEPHbIX KOMM/IEKCOB C KOOPAUHALLMOHHbIMU Ynucnamm 5-12.
JoMallHee 3a8aHve , NPUMepHbIe BOMPOCHI:

Xummyeckme KoopaMHaUNOHHbIE Nonmaapsbl. feomeTprnyeckne ocobeHHOCTM NONN34P0B,
COOTBETCTBYIOLWMX KOOPANHALMOHHbBIM Yucnam ot 5 oo 12.

Tema 5. MeTton, monekynssipHon mexaHnkn. Mogensb Mawesckoro-lfinsMmosaroro
JoMalwHee 3afaHune , NpUMepHble BONPOCHI:

CocTasnstowme CUNOBOro Nons: HeBaneHTHble B3aMMOLENCTBUSA, SHEPrusa aedoopmaunii yrnos n
CBS3€e, TOPCUOHHASA SHEPrus, aHEPrmsa BOLOPOLAHOrO CBA3bIBAHNS, SHEPTUS SNEKTPOCTATUYECKMX
B3aMMOOENCTBUA.

Tema 6. ATom-aToM noteHumanbl. MpubnuxeHne NnapHoOn anaUTUBHOCTY
JoMallHee 3a8aHve , NPUMepPHbIE BONPOCHI:

Buabl atoM-atom noteHumanos. [NoteHumansl BykuHrama, JleHHapa - I>xoHca, Kutairopoackoro,
Hawesckoro. KoOMOMHALUMOHHbBIE COOTHOLIEHUSI.

Tema 7. TopcuOHHbIE NoTeHUManbl. PaBHoBecue KoH¢popmepoB
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

Bapbepbl BHYTpeHHero BpalieHus Buaobl npenctaBneHnin TOpCMoHHOM aHeprun. Cnyyali paBHOBeCUS
LBYX - N MPOWN3BOJIbHOIO YCNa KOHPOPMEPOB.

Tema 8. MeTon napamMarHUTHOro gsynydyenpenomneHuns
JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

Cxema ycTaHOBKM Onsi HabnoaeHus acpdoekta napamarHMTHOrO ABYy4enpenom-neHus. Ycnoeums
HabnooeHns agopekTa napamarHUTHOro AByy4enpenoMneHus.

Tema 9. KoHcTaHTa KoTTOHa-MyTOHa 1 KOHCTaHTa napamMarHUTHOro Asyny4yenpenomneHus.
JOMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Tunbl BENNYMH, NCNOMb3YEMbIX NPY TEOPETUYECKOM pacyeTe KOHCTaHT- XapakTepuCcTuK
LBYNy4ernpenoMieHnst B MarHUTHOM Mofe 4ns ava- u napamarHetnkos. Obnactb NPUMEHNMOCTHN
adpgpekTta KottoHa-MyToHa.

Tema 10. MoaenupoBaHue KOHCTaHTbl MapamarHMTHOro AByny4YyenpenoMeHns ¢ NOMOLLbIO
MeTo.4a MONEeKynsapHon

JOoMallHee 3a4aHune , NpuMepHblie BOMNPOChHI:

ApOnTVBHAS CXeMa aHU30TPOMNWIA NONSIPU3YEMOCTM U MarHUTHBIX BOCMPUMMYMBOCTEN cBA3eli. Boibop
3Ha4YeHun KOMMOHEHT ONTUYECKOW NONAPN3yeMOCTU CBA3EN N MarHUTHOW BOCMPUUMYMBOCTU HA
OCHOBE AaHHbIX Onsi MOAENbHbIX coeanHeHuid. Mpobnema onucaHns TeH3opa MarHUTHOM
BOCNPUMMYNBOCTU NapamMarHUTHOro MoHa.

Tema 11. CTpykTypa MOHOTapTpaToB naHtaHompos?. MoaenmposaHne nuraHoHoOro cKkenerta
LoMalluHee 3afaHune , NpyUMepHbIe BONPOCHI:

Bbibop HE3ABMCKMBIX CTPYKTYPHbIX MEPEMEHHBIX - BANEHTHBIX 1 TOPCMOHHbIX YrNOB. YCNoBus
3aMblKaHWS XeNaTHbIX LLMKIOB

Tema 12. YueT rmgpaTtHOro oKpyxeHusi, Bbiloop Hambonee 3HauMMbIX CTApPTOBbIX CTPYKTYpP
JoMallHee 3agaHue , NpuMepHble BOMPOCHI:

Haunbonee TvnnyHble KOOPAMHALMOHHbIE YKCNa naHTaHoMAoB. [lonycTuMblie Baprauum
KOOPAMHALMOHHOIO YMCna, AeHTaTHOCTW NUraHaa, TOPCUOHHbIX IMraHaHbIX YrioB s
OKCVKMCNOTHBIX KOMMNIEKCOB NIaHTaHOUAO0B.

Tema 13. CTpyKTypHble MOTUBbI LIUTPATOB U TapTPaToOB NepexonHbIX 3/IEMEHTOB.
noMallHee 3aaaHue , MpUMepPHbIE BOMPOCHI:

KoHchopmaumm TaptpaTt- 1 UMTpaT- MOHOB B BOLHOM pacTBope. BoaMoxHocT 06pazoBaHMsi MOHO- U
NONUSAEPHBIX CTPYKTYP AAHHBIMW NMraHaaMu
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Tema 14. BuspepHble uUTpaTbl U TapTpaTthbl NaHTaHOMAOB, Xene3a(lll), okcosaHaousa(lV),
antomuHus(lil)

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:
OCHOBHbIe FeOMeTPMN MOCTMKOBBIX businepHbix dd-, dI- 1 Me30- TapTpaTHbIX KOMMIEKCOB.
Tema 15. CtepeoadhdpekTbl 06pa3oBaHus TapTpaTHbIX KOMMIEKCOB

JoMalHee 3aJaHune , NpuMepHble BOMpPOCHI:

Oco0b6eHHOCTN ONMCaHUs PaBHOBECUIA C paLEMNYECKM TapTpaTo-nuraHaoM. COOTHOWEHME MeXaY
3PJPEKTMBHOM KOHCTAHTOM YCTONYMBOCTU U "MCTUHHBIMK" KOHCTaHTaMWN yCTONYNBOCTMW.

Tema 16. OcCHOBHble CTPYK-Typbl TeTpasAepHbIX LUTPATOB U TapT- paTtoB. Beibop Moaenu
KoopAauHauuoHHOMU cchepbl

LoMalHee 3afnaHne , NpUMepPHbIE BOMPOCHI:

KoopanHaunoHHbIe BO3MOXHOCTM TapTpaTo-NNraHaoB pasfvyHon XMpanbHOCTM B 06pa3oBaHnm
TeTpasioepHbIX KOMMIEKCOB.

Tema 17. CtepeoadheKkTbl B 06pa3oBaHUM TeTpasiAepHbIX TapTPaTHbIX KOMMIEKCOB
JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

CocTaB 1 YCTOMHYMBOCTb TeTpasAepHbIX TapTpaTHbIX komnnekcos xenesa(lll) n naHtaHomoos.
Tema 18. OcHOBHble cocTaBnsilOLWMEe NoAXxoAa K MOAENMPOBAHUIO CTPYKTYpPbl KOMMIeKca
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

YyeT KOHChopMaLMOHHbIX TpeboBaHWiA nraHaa, AONoIHUTENbHOM KOOPANHALMN MONEKYN BOAbI,
cTepuyeckux TpeboBaHMin KOOPANHALMOHHOK cddepbl MoHa MeTanna, BHYyTPUKOMMNEKCHbIX
BOAOPOAHbIX cBsizeil. KoHTponbHas pabota. bunetbl kK KOHTPONLHOM paboTe NpeacTaBneHbI B
pasgene lNpoyee.

Tema . UToroeasi oopma KOHTpOns

[MprnMepHbIe BONPOCHI K 3a4eTy:

Mpumepbl BUNETOB K KOHTPONbHOW paboTe.

Bunet @1

1. Cnocobbl 3a8aHusl noTeHunana HeBaeHTHbIX B3aUMOAENCTBUIA NS NePEXOAHbIX 3/IEMEHTOB
2. MpnbnunxeHuns, NpUMeHsiEMble NpW 3a4aHNN FEOMETPUM KOOPAMHALUWMOHHOrO nonuaapa.
Bunet €2

1. @OPMbI TOPCUOHHbBIX MOTEHUNANOB NS NUraHO0B-OKCUKUCNOT

2. HesaBucuMble nepeMeHHble, NCMoNb3yeMble O/ ON1CcaHust reoMeTpun rmapaTupoBaHHbIX MO4Je
MOHOTapTpaTa Aucnpo3us

BUNETDBI K 3AYHETY
no cneukypcy "CTpykTypa KOHGIOPMALMOHHO-HEXECTKMX NOANAAEPHbIX KOMMNEKCOB"

o1
1. CTPyKTypbl CEMUKOOPAMNHALNOHHBIX COEOUHEHWIA.
2. OCHOBHble coCTasnsoWmMe CUIOBOro NONs B METOAE MONEKYNSPHON MEXaHUKU

@2

1. BnnsaHmne xenatmpoBaHs Ha reoMeTpuio KOOpANHALMOHHOIO Nonnagpa ons KoopanHaumMoHHbIX
yucen 6, 7, 8.

2. [NoTeHumanbl BHYTPEHHErO BpaLeHus.

€3

1.0OcHoBHble nonoxeHumsa Teopumn Knnepra. Toukm Ha cgoepe. NMpaBunbHblE NOAUSAPbI.
2. Obuiee BbipaxeHne 4ns CUOBOro NoNsi B METOAE MONEKYNSPHOM MEXAHUKN.

@4

1. MonynpaeunbHble NONN3APbI.

2. Y4yeT BOLOPOLHOIO CBSA3bIBAHUSA B METOAE MOJIEKYNSIPHON MEXaHWUKMN.
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o5
1. OCHOBHbIE TUMbI 8-KOOPAMHALMOHHBIX coeanHeHunid no Kunepry.
2. CTpyKkTypa MOHOTapTpaToB flaHTaHOW OB

o6
1. MNpunbnuxeHne napHoO aganTUBHOCTM
2. . dakTopbl, y4UTLIBAEMbIE NPY MOLENNPOBAHNM CTPYKTYPbl KOMMIEKCOB B pacTBOPE

@7

1. MNpeBpalLeHne Hechepryeckux Nonnaapos B ccpepryeckue. Tunbl 11- KOOPAMHALNOHBIX
CcoefMHEHNN

2. HezaBucuMble NnepeMeHHble, y4nTbiBaoWmMe reoMeTpuio MoHoTapTparta ANCnpo3usi.

%8
1. donyweHuns, ncnonb3dyemble Npu MOAeNMpPoOBaHUN CTPYKTYpbl MOHOTapTpaTa aucnpoaus(lil)
2. MeToq MONeKynspHON MexXaHuKu

€9
1. "Xvmunyeckne" KoopamMHaUNOHHbIE MONN3APbI
2. MeTog napamMarHUTHOro AByny4YenpenomMneHuns

€10
1. OCHOBHble reoMeTpuun 12- 1 9-KOOPANHALMOHHbBIX COEANHEHWIA.
2. KOMMOHEHTbI CUTIOBOIr0 NONS MeTona MONEKYNSPHON MEXaHUKN.

@11
1. MNoTeHuManbl BHYTPEHHErO BPALLEHNS.
2. PaKTopbl, y4MTbiBAEMbIE MPU MOOENMPOBAHUN CTPYKTYPbl KOMMIEKCOB

@12

1. BnusHune xenaTmpoBaHMs Ha reoMeTpuo KOOPAMHALUMOHHOIO Nonnagpa ans KoopanHaLNOHHbIX
yucen 6, 7, 8.

2. OcHOBHbIE COCTaBnSOWME CUNOBOro NONS B MeToae MONIEKYNAPHON MexaHukun

€13

1. lMoTeHumnansl BHyTPEHHero BpalleHuns.

2. He3aBuncuMmble nepeMeHHble, y4nTbiBaoLWme reoMeTpmio MoHoTapTpara aucnposuns.

@14

1. CBA3b 3NEMEHTOB CUMMETPUN BU - 1 TETPASAEPHBIX TaPTPATHBIX KOMMIEKCOB.

2. MeTon MONeKynsipHON MexaHuKu

€15

1. Cnocobbl 3afaHns HanpasneHns napamarHMTHON aHN30TPOMNUK B KOMMNEKCHbIX COEANHEHUSIX.
2. OCHOBHbIE COCTaBnAOWME CUIOBOrO NOMS B METOAE MONEKYNSPHON MEXaHUKM

7.1. OcHOoBHas nuTeparypa:

1.ByTbipckas E.B.KomnbloTepHas xvmms: 0CHOBbI Teopun 1 paboTta ¢ nporpammamu Gaussian v
GaussView . [OnekTpoHHbIN pecypc] - M.: Conon-lNpecc, 2011. - 220 c.

Pexwum poctyna: http://www.bibliorossica.com/book.html?currBookld=10448&In
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2.bakcTtoH, Wenna P. BeeoeHne B CTEPEOXNMUIO OPraHNYECKNX COeOUHEHWIA: OT MeTaHa 10
makpomonekyn / L. bakcToH, C. PobepTc; nep. ¢ aHrn. k.x.H. B. M. IlembsHoBuy. Mocksa: Mup,
2005.-311c.

3.CunpotkuH O. C.9BoNouns Teopun xumMmn4eckoro ctpoeHus selwectsa A.M. bytneposa B
YHUTAPHYIO TEOPUIO CTPOEH. XUMUKY. coef. (OCH. eauH. XuMumn): MoHorpadgoms [SneKTPpOoHHbIN pecypc]
/ O.C. CnpoTkuH. - M.: HLL UH®PA-M, 2013 - 247 c. Pexum pgoctyna:
http://znanium.com/bookread.php?book=420415

4..lepbuHa A.3. OpraHuyeckas xmmms. OCHOBHOW KypcC.: Y4ebHMK [DnekTpoHHbIA pecypc] / A.9.
LLlepbuvHa, J.I'. Matyceswuy; Moa pen. A.9. WepbuHebl. - M.: HALL MH®PA-M; MH.: HoB. 3HaHwue,
2013. - 808 c.

Pexwum goctyna: http://znanium.com/bookread.php?book=415732

7.2. lononHuUtenbHasa nuteparypa:

1. Magxungos T.M. XemomHopmMaTuka 1 MONEKynsapHoe MOOeNMpoBaHe: ONCTAHLMOHHbIA KypcC Ons
CTyOeHTOB bakanaspuara u Mmaructpartypbl HanpasneHus noarorosku: 020100 "Xumns"
[9nekTpoHHbIN pecypc]. MNMnowaaka "3unant" CYO KDY, 2013. //
http://zilant.kpfu.ru/course/view.php?id=376

2. UnpenbcoH B.I'. KBaHTOBas xumns. Monekynbl, MONEKynsipHble CUCTEMbI U TBEpAble Tena. 2-e
nspadue. - M.: buHom. JlabopaTtopus 3HaHumin, 2012. - 496 c.

http://e.lanbook.com/books/element.php?pl1_id=3150

3. BBeneHue B xeMomHgpopMatuky : y4ebHoe nocobue. KomnbloTepHOe NpeacTaBieHne XMMNYECKMX
ctpyktyp / T. N. Mapxwnpos [v gp.] .- KasaHb : KazaHckuin yHusepcutet, 2013 .- 173 c.

7.3. UHTepHeT-pecypcChbl:

KomnblotepHas nuteparypa - http:// www.ph4s.ru/books_pc.html
NabopaTtopHas paboTta €3 no kypcy KoMnbloTepHas Xumms -
http://mnmashkin.narod.ru/compchem/3Ikh.pdf

Nexumsa 7: NpuHUMNBI MONEKYNAPHOW MEXaHUKW -
http://hpc.mipt.ru/wp-content/uploads/2012/05/LectureQ7.pdf
MonekynsipHasi MexaHvka KOMMIeKCoB METANOB -
http://www.chem.msu.ru/rus/events/lomonosov/3.html

CTpYKTYpHO HexecTkue coeanHHuns- JlemeHosckuin [0.A. -
http://www.pereplet.ru/obrazovanie/stsoros/859.html

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMNINHbI(MOAYS)

OcBoeHune gncumnnuHbl "CTpykTypa KOHGOPMaLMOHHO-HEXECTKUX NONNSAOEPHbBIX KOMMNIEKCOB"
npeanonaraeTt UCNONb30BaHUE Cneayowero MatepmnanbHO-TEXHNYECKOro obecnevyeHns:

KomnbtoTepHbIl kKnacc, npeactaensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHAsbHbIA KOMMbIOTEP,
NVLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
cetb VIHTepHeT. Bce KoMnbioTepbl MOAK/IOYEHbI K KOPNOPaTMBHOW KOMMbIOTEPHON cetn KDY n
HaxogaTcsa B €AMHOM JOMEHe.

Knacc 9BM XuMm4eckoro nHCTuTyTa

Mporpamma coctasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIMO n y4ebHbiM nnaHoM no
HanpasneHno 020100.62 "Xumma" n npodomnio NoAroToBKN HeopraHnyeckas XmMms .
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