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Mporpamma ancumnnnHbl "KoopamHaumoHHble coeamHermns”; 020100.62 Xumus; npodoeccop, A.H. (npodeccop) Hdessatos ®.B.

Mporpammy aoncumnnnHbl paspaboTan(a)(n) npodpeccop, o.H. (npodpeccop) dessitos P.B. Kadeapa
HeopraHM4yeckom xmummnm Xnmumyecknin nHCTUTYT M. A.M. Bytneposa , Fedor.Devyatov@kpfu.ru

1. LLenn ocBoeHns AUCLUMN/INHDI
Llensmun ocsoeHus aucumnnuHbl (mogyns) KOOPONHALUMNOHHBIE COEOVHEHUA

SABNAIOTCS 3HAHWE W NMOHMMaHNE MecTa KOOPAMHALUMOHHbBIX COEANHEHWNIA Kak 06 beanHSOLWNX
npea-cTaBneHnst XMMUN KaTMOHOB METANIOB C NMOHATUSIMUA OPraHNYeCcKoi XMMMKN B 0BLLEe-XMMUYECKOIA
cucTeme 3HaHuin

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

DaHHas yuebHas gucuunnmnHa BkntodeHa B pasaen " b3.0B.5 MNpodeccrnoHanbHbIA" OCHOBHOM
obpasosaTtenbHol Nnporpammbl 020100.62 XrMus 1 OTHOCKTCSA K AUCUMUNIMHAM MO BbIGOPY.
OcBavBaeTcs Ha 4 Kypce, 8 cemecTp.

JaHHas omcumnanHa oTHOCUTCS K NPOGOECCMOHANbHOMY pasaeny AuCUUnavH (Kypc no Bbibopy) u
TECHO CBSA3aHa TakXe C 06WuMmM MaTeMaTM4eCKNMIN N eCTECTBEHHO-HAYYHBIMU OUCLMNIMHAMUY U
obwenpogeccrmoHanbHbiMy gucuunanHamu. OCBOeHNE 3TOW AMCLUUNANHBI TpebyeT
npensapuTenbHON PU3nNKo-MaTeMaTyecKom NoAroToBKM Mo WMPOKOMY CNEKTPY KYPCOB, YNTAEMbIX B
Xumnyeckom nHctmutyte M. A.M. Bytneposa B Heobxoanmom o6 beme. OCHOBbI XUMUK
KOOPANHALMOHHbIX COeANHEHUI N3y4aloTCs NOCe 0CBOEHUS KypcoB "HeopraHmyeckas xummns",
"AHanntnyeckas xumuns", "OpraHmyeckas xumms", "Xnimmsa pactsopos”, "Xumus B akonorun”. o
OTHOLWEHMIO K 3TUM KypcaMm "KoopAnHauMOHHbIE COeAMHEHNS" BbICTYNAIOT Kak nocnenyowas,
NHTerpanbHas, MexancumninHapHas gucumninHa.

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

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

PacwmdppoBka
LLucpp komneTeHLmu npuobpeTaemMon KOMNeTeHL MU
MK-1 MOHMMAET CYLWHOCTb 1 COUManbHy0 3HA4YMMOCTb Npogoeccuu,
(npodpbeccmoHanbHble OCHOBHbIX MEPCNeKTVB 1 NPOBneM, onpenenstowmnx KOHKPETHYO
KOMMeTeHuunn) obnactb OesTeNbHOCTH

B pe3ynbtaTe 0CBOEHMS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

MNOHSATUS XMW KOOPANHALMNOHHBIX COEANHEHWI B ONUCAHMMN Pa3NNYHbIX (OU3MKO-XUMUYECKIMX
CUCTEM (KaTanua, aHanMTU4eckas Xmmus, 9K0N0orM4eckKmne CMCTeMbI, (OU3NYECKas XMMUS PacTBOPOB,
broxumns n 1.4.)

2. IONXEeH yMeTb:

ncnonb3oBaTb TeopeTnHeckne 3HaHn4 o npupone XUMMNYECKOWN CBA3U B KOMM/IEKCHbIX COeANHEHUSX,
NX KNHETNHEeCKnX n TepMoanHaMmn4eCckumnx CBOWCTBAx, a Takxe 006 nx NnoBedeHNN B BOOHbIX U
HEBOLOHbIX pacTBopax,

3. 0OMXEH BnageTb:

TEOPETUYECKMMUN 3HAHUAMU O NMPUPOAE XMMNYECKOM CBSI3N B KOMMIEKCHbIX COeAUHEHUSIX, UX
KMHETMYeCKUX 1 TePMOJMHAMUYECKMX CBOMCTBAX, a TakXe 00 X NOBeAeHUN B BOOHbIX Y HEBOOHbIX
pacTeopax;

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
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,D,eMOHCTpI/IpOBaTb TeopetTnyeckmne 3HaHus4 o npupone XUMUYECKOW CBS3U B KOMIMIEKCHbIX
CO-€OUNHEeHNAX, NX KNHETUYECKUX 1 TepMognHamMmn4eckKnx CBOWCTBaXx, a Takxe 06 nx nosegeHnn B
BOOHbIX N HEBOOHbIX paCTBOpaXx;

OEMOHCTpPUpoBaTb rOTOBHOCTb NMPUMEHATb NMOHATUA XUMUN KOOPONHAUWNOHHbIX coeauHeHnn B
onncaHmm pasnnyHbiX PU3NKO-XMMUYECKNX CUCTEM (KaTa}'II/I3, aHannTn4eckKas xmmmns,
9KoNorn4yeckme cucTe-mbl, pmsmyeckas XmMms pactTsopos, broxmnmMmsa n T.,D,.)

4. CTpyKTypa u cogepxaHue AUCLMUMNINHBI/ MOayns
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMNAUHBI 3a4eT B 8 cemecTpe.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6anno., ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Hey..).

4.1 CTpyKTypa 1 copepxaHue ayauTopHon paboTbl N0 AucCUMNInHe/ MOAYNIo
TeMmaTnyeckum nnaH gUCUUNAUHbI/MOAYNA

Buabl n yacsbl
Paszen aylz(u:op;geﬁ&%ﬁorbl,
CTb
N| o Avcwnme  Comeorn 1o, i acen Ty e o
Nekumu MpakTnyeckmellabopatopHbie
3aHATUA pa60Tb|

Tema 1. nomalwHee
1. [KoopanHaunoHHas 8 1-2 2 0 0 3anaHve

Teopus A.BepHepa.

Tema 2. OnpeneneHve

KOOPAVMHALNOHHOrO

coeaunHeHns no nomaliHee
2. [KpectoBy-bepeauHy. 8 2 2 0 0 3apaHve

JleHTaTHOCTb NUraHaa.

KoopanHaunoHHble

yucna.

Tema 3.

Knaccudpmkaums un nomatuiHee
3. [HoMeHknaTypa 8 3 2 0 0 3ajaHve

KOMMNEKCHbIX

COedVNHEHNN.

Tema 4. N1somepus JoMallHee
4. [KOOpANHALMOHHbIX 8 4 2 0 0 3apaHve

COEOVNHEHNN.

Tema 5. Xummnyeckas nomauHee
5, [CBA3b B 8 5 2 0 0 3agaHune

KOOPAVHALMOHHbIX

COEONHEHUNSX.

KETPOHHBH
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Bugbl n yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
Tema 6. Teopun
a 6. Teop nomauHee
6. [KpucTannmyeckoro nons| g 6 5 0 0 sananmne
" |» BANeHTHbIX CBA3EMN.
Tema7. T ns nons
ema eop ° nomatwHee
7. [WraHaos - MeTon 8 7 2 0 0 3amaHve
" |0enokann3oBaHHbIX
opbuTtanei.
Tema 8.
8 KoopanHaunoHHble 8 8 5 0 0 ggz::]mHee ©
" |coeonHeHns B
pacTBopax.
Tema 9. PacyeTbl
PaBHOBECHbIX
KOHLIeHTpauuni
KOMIMNIEKCOB C nomatHee
9. |ucnonb3oBaHNEM 8 9 2 0 0 3afaHve
3aKoHa OencTByoLWmnX
Macc 1 ypaBHEHUS
marepuanbHOro
H6anaHca.
Tema 10. dakTOpPLI
a 10. dakTopbl, nomauwHee
10.|ONPEAENAIOWINE COCTAB 8 10 2 0 0 3apaHve
‘In ycTOMYMBOCTb
KOMIMNEKCOB.
Tema 11. bnnxHsasa u
OanbHasa conbBaTaums:
MallH
11 [oco0erHoCTM Ans 8 11 2 0 0 ggu:Hm: °
‘[MPOHOOOHOPHbIX U
anpOTOHHbIX
pacTteopuTenen.
Tema 12. CenektnBHas
conbBaTtaums.
MallH
12 KomnnekcoobpasoBaHue 8 12 o 0 0 ggu:Hm:e
"|B BMHApPHbIX
BOOHO-OpraHnyeckux
cpepax.
. oMallHee
Tema 13. XenaTHbii A
13. 1 2
3 acpapeKT. 8 3 0 0 3apaHve
Tema 14. Kputnyeckas nomatuiHee
14./oLeHKa KOHCTaHT 8 14 2 0 0 3afaHune
YCTOMYNBOCTW.
Tema 15. CeoiicTs
I/ISH: MgTsz% ; ? AoMallnee
15.
5 KOHCTAHTLI 8 15 2 0 0 3agaHve
YCTOMYNBOCTW.
PervucrpaumnoHHbli HoMmep 725514 OAEKTPOHHEBEH
Bi) YHUBEPCHTET
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpa (B yacax) KOHTpOns
Nekumu MpakTnyecknellaboparopHbie
3aHATUSA paﬁoTbI

Tema 16. CBoncts

,ﬂgngH6OI'g a(?l'ocl\:lla 3 AomallHee
16. KOHCTAHTHI 8 16 2 0 0 3apaHuve

YCTOMYMBOCTW.

Tema 17. Peakuumn nomalHee
17.|KOMNNEKCHbIX 8 17 2 0 0 3afaHve

COEOVNHEHNN.

Tema 18.

N3omepusaums

somepinsall KOHTpOnbHas

KoMnekca.
18. 8 18 2 0 0 pabota

OkucnnTenbHO-BOCCTaHQBUTENbHIbIE

peakuuun. TemnnatHbIRA

CUHTES.

Tema . toroesas 8 0 0 0 3a4ert

doopma KOHTpons

Ntoro 36 0 0

4.2 CopepxaHue oUCLUNMUHbBI
Tema 1. KoopanHauuoHHasa teopus A.BepHepa.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

"naBHast 1 NoboYHas BANEHTHOCTW, KOOPANHA-LIMOHHbIE CBSI3U; KOMMEKCHbIV MOH;
KoMMnekco-obpasoBaTenb; nuranapl (aoneHabl); BHyTpeHHss (1-as koopanHaunoHHas) cdepa;
KOOpAMHALUMOHHOE YACNO KOMMNieKcoobpasosarensi.

Tema 2. OnpepneneHue KoopauHaumoHHoro coeanHeHust no Kpecrosy-bepesuHy.
HdeHTtaTtHOCTb NuraHpa. KoopauHaunoHHble Yyucna.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

OnpeneneHne koopanHaumoHHoro coeamHenns no Kpecrtosy-bepeauny. [leHTaTtHOCTb nuraHaa:
MOHO- M NONUAEHTATHOCTb, KOMMNNEKCOHbI. Xenatbl. KoopAnHaUMOHHbIE Ynucna 1 KoopanHaunoHHas
reomeTpus.

Tema 3. Knaccuchmkaumsa u HomeHKnatypa KOMnneKCHbIX CoeAUHEHUN.
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

Knaccundpumkaumsi KOMNnekcoB Mo COCTaBy: rMAPOKCOKOMMNEKCHI, UCXOAHbIE KOMMNEKCHI,
nonnsaepHble KOMMIEKChbl C MOHO-, ONIUIO- U NOMATOMHbIMU NUraH4aMn, NPOTOHNPOBAHHbIE
KOMMMEKChl, reTeponuraHaHble, retepononuanepHble, rereposa-neHTHble. Knaccndpomkaums no K4,
MO CTEMEHUN OKMCNEHMS KOMMNeKcoobpasosartens, No Buay M-raHaos, no Tuny v npupoae
XUMUYECKOW CBA3U, MO 9NEKTPOHHOW KOHGUrypauum komnnekcoobpasosa-tens. Homexknartypa:
OCHOBHbIE 1 LOMNONHUTENbHBIE MONOXEHNS, 0COOEHHOCTUN PYCCKOA3bIYHON HOMEHKNATYpPbI

Tema 4. U30Mepusa KOOPAVHALMOHHbIX COeANHEHUN.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

I3oMepust KOMNNeKCHbIX CoeanHeHun. [feomeTpuyeckas, ontudeckas, rmaparHasl, MOHM3aunoHHas,
KoopAuHaumoHHas nsomepus. KoopanHaumoHHas nonuMepus.

Tema 5. Xumunyeckas ceBsi3b B KOOpAUHALMOHHbIX COeAUHEHUSIX.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

TpeboBaHMs K TEOPUN XMMUYECKOI CBA3N (TEPMOANHAMMKA, KNHETMKA, CNEKTPbI, CTEXMOMETPUS,
MarHeTuam). Teopmsa BaneHTHbIX cBasel, BC (DoOHOpHO-akuenTopHas; natusHas U-cBasb;
rmépuansaums n CTpoeHne; BHyTpu- 1 BHewHeopbuTtanbHble KC).

Tema 6. Teopvm KpuUuctaiinyeckoro noss u BaieHTHbIX CBSA3EN.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Teopus kpuctannudeckoro nons (TKIM). Otnnyne ot metona BC. d-opbuTanu B nonsx pasHou
CUMMETPUK (Crepn4eckomn, oKTasapuyecKon, TeTpa-aapnu4eckon, KeaapaTHon). SHeprus
cTabunuaaumm KpuctTannmyeckum nonem B dn-koHdpurypaumsx. Jiuranabl CUabHOro 1 cnaboro nons,
cnekTpoxummyeckuin psag nuradnos. Pasnuyne B 9CKIT dn-koHurypaumn ons cnyvyaes CUNbHOMO U
cnaboro nonei.

Tema 7. Teopusi NoNsi IMraHAoOB - METOA, Ae/I0OKann30BaHHbIX opbutanen.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Teopwus nonsa nuradgos (TIJT). TIJT - meTon nenokanndoBaHHbIx opbuTtanei. Juarpamma
MONEKYNSIPHbIX opbuTanein ons oKkTasgpuyecKkmux KOM-nnekcos 6es u ¢ [l-cBsizbiBaHMEM. SdgpekT
AHa-Tennepa.

Tema 8. KoopaouHauunoHHble coeAHeHUs B pacTBopax.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

MepBryHas n BTopnyHas auccoumaums. KOHCTaHTbl yCTONYMBOCTM U HECTOMKOCTW.
TepMoanHaMny4eckne, KOHUEHTPAUMNOHHbIE U cMelwaHHble (BpeHcTena) koHcTaHTbl. Cnocobbl
Nony4eHNs TePMOLAMHAMNYECKMX KOHCTAHT. DKCTpanonsauns rno ypasHeHuo [esuc-Bacunbesa.

Tema 9. PacueTbl paBHOBECHbIX KOHL,EHTPaLMii KOMMNIEKCOB C UCMONIb30BaHWEM 3aKOHa
AEeWCTBYIOLLLUX MacC M ypaBHeHUs1 MaTepuanbHoro 6anaHca.

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

PacyeTbl paBHOBECHbIX KOHLIEHTPaLUIA KOMMIEKCOB C MCMOb30BaHMEM KOHCTAHT 06pa3oBaHms:
3aKOH [IeMCTBYIOLWMX MACC 1 ypaBHeHe MatepuanbHoro 6anaHca. PacyeT nonei HakonneHus
Pa3NnYHbIX POPM NraHaa, LeHTPanbHOro MoHa, KOMNNEKCOoB. HUXHMIA 1 BepxHUiA npeaensbl
BEIMYUHBI KOHCTaHTbl YCTOMYMBOCTH.

Tema 10. dakTOpbI, ONpenensitoLLmue cCoctaB U YCTONYMBOCTb KOMIMJEKCOB.
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

ConbBataums n komnnekcoobpasoBaHune. COOTHOWEHME SHEPTUN COMNbBATALMM U N3MEHEHUS
aHeprum M'mbbca (unu sHTanbnNuK) B xoae komnnek-coobpasoBaHus. CBoONCTBa pacTBoputenei
(NPOTO-HOAOHOPHOCTb U MPOTOHOAKLLETOPHOCTb, anpPOTOH-HOCTb, MOASIPHOCTb, WKasbl AOHOPHOCTA U
aKLen-TOpHOCTK) M 0cobeHHOCTM conbBaTauun. ConbBaTta-umst U TUMbl MEXYACTUYHbIX
B3aVMOLENCTBUIA (Cne-umdprnyeckme - AOHOPHO-aKLeNnTopHoe 1 H-cBa3b, Hecneumguyieckme -
NOH-NOHHOE, NOH-AMMNONbHOE, ANMNOMNb-ANNONbHOE, NOH-HABEAEHHbI ANMONb, AN-NONb-HABEAEHHbIN
ONMNONb, OUCMNEPCUMOHHOE).

Tema 11. BAMXHASA U panbHAS conbBaTauusa: ocobeHHoCTU ans NMPOHOAOHOPHbIX U
anpoOTOHHbIX paCTBopMTeneﬁ.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

BnvxHsas n nanbHAs conbBaTaumsi: 0COOEHHOCTM Ans NPOHOOOHOPHbIX N aANMPOTOHHbIX
paCTBOpMTe-ﬂeVI. TepMO,EI,VIHaMI/IquKI/IVI N KNHETUYECKUIA acnekTbl conbBataumn. KnuHetnyecku
nabunbHble 1 NHEPTHbIE KOMI'IJ'IGKCOOGDSBOB&TGHVI. Teopvm CawmoinoBa: NoNOXUTENBHO K
oTpuuatesibHO CONbBaTNpPOBaHHbIE NOHbI.

Tema 12. CenekTuBHas conbBataums. KomnnekcoobpasoBaHue B 6MHaPHbIX
BOAHO-OpraHU4eckmx cpepax.

JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

CenekTnBHas conbBaTtauusi. KomnnekcoobpasoBaHue B BHApHbIX BOAHO-OPraHWYeckrx cpepax:
NoAX0A4, OCHOBaHHbIA HA PACCMOTPEHUM CONbBATHOIO COCTOSIHMSI BCEX Y4aCT-HUKOB PaBHOBECUS,
TepMoMHaMVKe NepeHoca YacTul, BblAeNEHUN BKIaA0B TEXMOMETPUYECKON 1
HECTEeXVOMETPUYECKOI CoNbBaTaLUi.

Tema 13. XenatHbin 3o dpeKT.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

XenaTHblii 30deKT. DHTPOMNMIAHbLINA hakTop Kak npocTeliee 06 bACHEHME xenaTHOro agodoekTa.
BepoATHOCTHbIN goakTop. ACUMMETPUS CTaHAAPT-HOrO COCTOSHUSA N XeNnaTHbIA 3pdoekT. SHTPONNS
cBoboaHoro BpaueHust nuraHaa. OCHOBHOCTb AOHOPHbIX LLEHTPOB Y MOHO- M NMOMNAEHTATHbIX
NUraHaoB-aHanoroB. QHTaNbNNS conbBataLMy MOHO- U MONNAEHTATHbBIX MUraH40B-aHanoros.
Xenatbl C pasnmMyHbiM pa3mMepoM 1 KONNYECTBOM LINKSIOB - CPaBHEHME YCTOMYNBOCTN.
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Mporpamma ancumnnnHbl "KoopamHaumoHHble coeamHermns”; 020100.62 Xumus; npodoeccop, A.H. (npodeccop) Hdessatos ®.B.

Tema 14. Kputnueckas oueHKa KOHCTaHT YCTONMYUBOCTM.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Kputnyeckas oueHka KOHCTaHT YCTONYMBOCTU. BAnsHue BHEWHMX doakTOPOB: MOHHOW CUMbl 1
WNOHHOW cpenbl, TeMnepatypbl (MeTon TemMnepaTypHbIX KOIMULMEHTOB, KANOPUMETPUS,
TENN0emMKoCTb), AaBNeHns (napumnanbHble MonsipHblie 06 be-Mbl).

Tema 15. CBOCTBa MOHa MeTanNna U KOHCTaHTbl YCTONYMBOCTMH.
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

CsoncTBa MoHa MeTanna n KOHCTaHTbl YCTOMYMBOCTU. IOHHBIM pagunyc, NOHHBIA NoTeHunan,
NOHN3ALMOHHbIN NoTeHUman (ypaBHeHne BaH NMNaHTenernMoH BaH Okka), aneKTpooTpuuaTenbHOCTb,
9NeKTpoHHasa KoHdurypauns (psag VipsuHra-Yunbsamca).

Tema 16. CBOMCTBa JOHOPHOrO aTOMa U KOHCTaHTbl YCTOMYUBOCTM.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CaoiicTBa 4OHOPHOIO aTOMa M KOHCTAHTbl yCTONYMBOCTU. Koppensaumns KOHCTaHT YCTONYMBO-CTH
KOMMNEKCOB N KOHCTAHT NPOTOHUPOBAHMS NN-raHaoB. "XeCcTKoCcTb" 1 "MArkoCcTb" JOHOPHOro atoma.

Tema 17. Peakunum KOMMNIEKCHbIX COeANHEHUN.
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

MpucoeaonHeHne, 3amMelleHne Unn oTwenneHme nuraHna. Peakumm cBsi3aHHOro nuraHaa,
TEMMNNaTHblA cMHTE3. Peakumm obMeHa nuraHooB, KuHetTmyeckas nabunbHOCTb (MHEPTHOCTD)
KOMMNEKCHbIX COeaNHEHWIA.

Tema 18. NU3omepusaumnsa komnnekca. OKMCNUTEeNbHO-BOCCTaHOBUTEJIbHbIE peakLuu.
TemnnatHbI CUHTE3.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

l/I30Mep|/|3au|/|9| komnnekca. OKMCNNTENbHO-BOCCTAHOBUTENbHbBIE peakunn (MG)KMOﬂeKyHFIprIe n
CpOTOXI/IMI/I‘-IeCKI/Ie). CBa3sb penokc-noteHuunana c YCTONYMBOCTbIO KOMMJIEKCOB.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabl
N Pasnen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;?«%%:L:?:;Eggﬂn
AducumnnuHel pcemecrpa pabortbl (B yacax) 2607
CTYAOEeHTOB P

Tema 1. NnoAroToBka

1. |[KoopanHaumoHHas 8 1-2 |gpomaluHero 2 gg;:ﬁj;eee
Teopusa A.BepHepa. 3apjaHung
Tema 2. OnpepneneHve
KOOPAMHALMOHHOro
coenHeHuns no NnoAroToBka

2. [KpectoBy-bepesunHy. 8 2  |oomallHero 2 3;1;);4::1;; ©
JleHTaTtHoCTb nuraHaa. 3apjaHuns
KoopavHaunoHHble
yucna.
Tema 3.
Knaccugomkaums n noaroToBka

3. |[HOMeHKnarypa 8 3 |momalwHero 2 ggxgﬁml-'ee ©
KOMMJIEKCHbIX 3apaHung
coeauHeHNA.
Tema 4. N3omepuns noaroroska

4. [KOOpANHAUWNOHHbIX 8 4  |nomawHero 2 ggg::lmfe
coeVNHEHUN. 3ajaHua
Tema 5. XuMunyeckas

noar
5 [CBSI3b B 8 5 Jlgﬁl a?uTSeBrKg o JomalluHee
" [KOOPANHALMOHHbBIX 3anaHmus 3apjaHve
COeNHEHNAX.
PerncrpaumnoHHblii Homep 725514 DAEKTPOHHEH
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 6. Teopun NOLrOTOBKA
6. [KpUCTanIm4eckoro nons| g 6 |oomawnero 5 JomallHee
" [V BaneHTHbIX CBA3EMN.
ane cBsA3e 3anaHms 3apaHue
Tema 7. Teopusa nons NOOroToBKA
- |mMraHnos - MeTon 8 7 |nomawnero 5 nomalHee
" |nenokann3oBaHHbIX sanaHms 3apaHue
opbutanei.
Tema 8.
8 KoopavHaunoHHble 8 8 zgﬂ;oujﬁgrl(g 5 JomauHee
" |coeoviHeHns B 3ananms 3apaHue
pacTBopax.
Tema 9. Pacuertsl
PaBHOBECHbIX
KOHLUEeHTpauumn
KOMMJIEKCOB C noaroToBka
9. [ucnonb3oBaHNEM 8 9 |momalwHero 2 ggﬁ:.ﬂ]m“:e
3akoHa OeNCTBYOWNX 3apjaHuns
Macc 1 ypaBHeHUs
mMarepuanbHOro
6anaHca.
Tema 10. dakTOpPbI, NOLrOTOBKA
10.[onpeaensiowne coctas 8 10 |nomawnero 5 JomalHee
‘|n ycTOM4YMBOCTb 3anaHus 3ajaHue
KOMMJIEKCOB.
Tema 11. banxHaa n
JanbHAA conbBatauuns:
NnoaroToBk
11 0CobBeHHOCTM Ans 8 11 ﬂgﬂ a?uﬁ erg 5 noMalHee
‘|NPOHOLOHOPHbIX U SanaHms 3apaHue
anpoOTOHHbIX
pacTBopuTenen.
Tema 12. CenektnBHas
conbBarauyus.
noarot
12 KomnnekcoobpasoBaHue 8 12 ﬂgﬂ a%JSeBrKg 5 JomalHee
"B BUHAPHbIX 3anaHns 3agaHue
BOOHO-OpPraHnyeckux
cpenax.
13 Tema 13. XenaTHbll 8 13 Egﬂ;ﬂﬁeBrKg 5 JomalluHee
. KT.
appe 3a0aHms 3apaHue
Tema 14. Kputnyeckas noaroToska
14.|oLEeHKa KOHCTaHT 8 14 |momawHero 2 ggg::lmfe
YCTOMYMBOCTW. 3ajaHuns
Tema 15. Csoictea NOAroTOBKA
15 [MoHa MeTanna n 8 15  |nomawHero 5 JomallHee
‘|KOHCTaHTHI 3anaHms 3apaHue
YCTONYNBOCTH.
Tema 16. CsoricTBa NOAroTORKA
16.[BOHOPHOrO atoma 1 8 16 |nomawnero 5 JomalHee
‘[KOHCTaHTHI sananms 3apaHue
YCTONYNBOCTW.
PervcTpaLmoHHblii Homep 725514 PAEKTPOHHDIH
Bl VHHBEPCHTET

CrtpaHvua 9 us 17.

AR 1 OFMALMOHHC AHATVTAHECHAR CHTTEMA Ky
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB p
Tema 17. Peakuun MnoaOroToBK
emMa eaky, o4rotoBka foMalHee
17.[KOoMNNeKcHbIX 8 17 |mDomalwHero 2 sanaHme
coenunHeHun. 3agaHus
Tema 18.
M3omepusaums
nooroToBka K
18 KoMnnekca. 18 Kgﬁ}ooﬁbH%M 5 KOHTpONbHas
'()KMCHMTeﬂbHO-BOCCTaHCBM%%ﬂbHHe a6gie paboTta
peakunn. TemnnaTtHbIn P
CUHTES.
NToro 36

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Kaxnpas nekums conpoBoXaaeTcs AEMOHCTPAUMER NNNOCTPATMBHBIX MAaTePManoB C
NCMNONb30BaHNEM NPOEKLMOHHON TEXHUKN 1 06a3aTeNbHbIMU 3anncsMmn Ha Jocke. HekoTopas yacTb
NEKUMOHHOro Kypca NpoBOAUTCS B PEXUME Ananora yumTenb-ydeHuk. [locne 3aBeplueHns kaxaom
NeKumMn CTyaeHTbl NoNyYaloT AOMaWHNE 3aAaHns U BCe WNOCTpaUmMM Npoweawei nekumm B
3NEKTPOHHON hopMe, a TakxXe Hambonee BaxXHble MaTepuanbl kKypca B ne4atHoMm Buae. Benay
OrPaHNYEHHOCTN ayaMTOPHbIX 3aHATUIA U BONbLIOro 06 beMa CaMOCTOSTENBbHON PaboThl CTyAEHTaM
NPenoCcTaBnseTcs BO3MOXHOCTb KOHCYNbTMPOBATLCS C IEKTOPOM B HA3HAYEHHOE BHEAYAUTOPHOE
BPEMS.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. KoopavHauuoHHasa teopus A.BepHepa.
JoMallHee 3agaHue , NpuMepHble BOMPOCH!:
TeMbl ons camocTosTenoHol paboThl (pedepaTos) 1. Bronormyeckas ponb NaHTaHOWOOB.

Tema 2. OnpegeneHne KOOpAUHaLMOHHOTO coeauHeHus no Kpectoey-BepesuHy.
JeHTatHoCcTb nuraHaa. KoopaMHauMOHHbIe Yncna.

LOoMallHee 3ajaHve , NPUMEpPHbIE BONPOChI:
2. buonorunyeckas ponb aneMeHToB-MeTan10s

Tema 3. Knaccucpumkaumsa v HomeHKnatypa KOMMieKCHbIX COeAUHEHUN.
[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

3. BaaumocBsiab conbBaTtauum 1 KomnnekcoobpasoBaHunsi B pacTBopax.

Tema 4. U3oMepusa KOOPAVHALMOHHbIX COeANHEHUN.

JOoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

4. Kncnotbl 1 OCHOBaHUS B KOOPAUHALMOHHON XUMUK

Tema 5. Xumunyeckas cBi3b B KOOPAUHALLMOHHbIX COeAUHEHUSIX.
[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

5. KoMnnekcoHbl 1 KOMNNeKCoHaTtbl

Tema 6. Teopumn KpucTanIM4yeckoro nons U BaieHTHbIX CBA3EN.
LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

6. Komnnekchbl B ranbBaHOTEXHUKE

Tema 7. Teopusi nonsi IMraHaoB - METOA, Ae/I0Kann30BaHHbIX opbutanen.
LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

7. Komnnekcbl MeTannos B XWBbIX OpraHn3max

KTPOHHEBH
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Tema 8. KoopavHauuOHHbIe COeANHEHUSA B pacTBoOpax.
JoMallHee 3afaHune , NpuMepHble BOMNpPOCHI:
8. KoopamHaunoHHas Teopus A.BepHepa n coBpemMeHHOCTb

Tema 9. PacueTbl paBHOBECHbIX KOHLLEHTpaLMi KOMMIEKCOB C UCMONb30BaHUEM 3aKOHa
OEUCTBYIOLLLMX MAacC U ypaBHEeHUs1 MaTepuanbHoro 6anaHca.

JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:
9. KoopanHaunoHHble coeanHeHNst MeTansios B MeanumHe 1 buonorum

Tema 10. dakTOpbI, ONpenensivoLLue cocTaB U YCTOMYUBOCTb KOMIMJIEKCOB.
JoMalwHee 3afaHune , NpUMepHble BOMPOCHI:

10. JlekapcTBEHHbIE NpenapaTbl Ha OCHOBE KoMMekcos 3d-meTannos

Tema 11. BANXHSAS N panbHAS CoNnbBaTaLUs: 0COOEHHOCTU AN NPOHOAOHOPHBIX U
anpoTOHHbIX pacTBOpUTENEeN.

LOMalHee 3afaHne , NPUMEpPHbIE BONPOCHI:
11. JluraHaHbIn 0BMEH B KOOPAMHALMOHHbBIX COEANHEHNSX

Tema 12. CenekTuBHas conbbartaumsi. KomnnekcoobpasoBaHue B GUHaPHbIX
BOJHO-OpraHUYeckux cpenax.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:
12. Metannoknactepbl

Tema 13. XenaTtHbi® acpdpekT.

JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

13. OcobeHHocTM KomnnekcoobpasoBaHus P33

Tema 14. Kputuyeckas ou,eHKa KOHCTaHT YCTOMYUBOCTM.

JoMalHee 3agaHune , NpuMepHble BOMpPOCHI:

14. NMpobnema ctabunmaaumm CoOCTOSHWIA OKUCNEHNS

Tema 15. CBOMCTBa MOHaA MeTa/lla U KOHCTaHTbl YCTONYMBOCTU.

JoMallHee 3afaHune , NpuMepHble BONpPOCHI:

15. Peiko3eMenbHblil 30HA B XMMKK 1 Buonorum

Tema 16. CBOMCTBa JOHOPHOrO aTOMa U KOHCTaHTbl YCTOMYUBOCTM.

JoMalHee 3aJaHune , NpuMepHble BOMpPOCHI:

16. TemnnatHbI CUHTES

Tema 17. Peakuuun KOMMieKCHbIX cCOeAUNHEHUN.

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

17. TepmoanHamMmnyeckoe onvcaHme KoMniaekcoobpasoBaHuns B BMHAPHbIX PAaCcTBOPUTENSAX

Tema 18. U3oMepu3auusa Komnnekca. OKUCNUTENbHO-BOCCTAHOBUTE/IbHbIE peakL UK.
TemnnatHbIN CUHTES.

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

18. XuMusi monekyn, KOOpAMHUPOBaHHbIX MeTannom KoHTponbHas pabota. bunetbl K KOHTPONbHOM
paboTe npueeneHbl B pasnene lMpoyee.

Tema . UToroeas doopma KOHTpons

MprMepHbIe BONPOCHI K 3a4eTy:

Mpumepbl BUNETOB K KOHTPONBbHOW paboTe.

Bunet N 1

1. Hasosute k.c. K4[FeF6]. 3anuwunTte BbipaxkeHus ons nonHom 1 CTyneH4yaTbiX KOHCTaHT
YCTOIAYMBOCTM KOM-MNEKCHOrO UoHA. M130bpasnte pacnpeneneHme anekTpoHoB B noHe [FeF6]4-,
€CNnn ero napamarHeTn3m OTBeyaeT YeTbl-PeEM HecnapeHHbIM anekTpoHaM (Metoabl BC n MO,
Teopuns KPUCTaNIN4YeCcKoro nons).

2. CpasHute cuny ocHoaHuii Ni(OH)2 u [Ni(NH3)6](OH)2, cuny kucnot HF n H[BF4], noscHute
NPUYMHY pas-nn4yms.

KTPOHHEBH
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3. KakoBa mMakcmmanbHas OeHTaTHOCTb TPU3TUNEHTeTpaaMmHa
H2N-CH2-CH2-NH-CH2-CH2-NH-CH2-CH2-NH2?

4. Kak BnusietT komnnekcoobpasoBaHne Ha OTHOCUTENbHYHO YCTOWYMBOCTb CTEMNEHM OKUCTIEHNS
KoMmnnekcoobpa-sosatenst Co2+ B [Co(CN)6]4-?

5. Bolumcnute koHueHTpauumto cepedbpa(l) B 0.1 M pacteope Hutparta anammmHcepebpa(l), Kotopbli
[OMNONHU-TeNbHO cogepxut 1 monb/n ammmaka. B[Ag(NH3)2]+ = 1.07*107.

3. OtBeT: 1) 3, 2) 2, 3) 4.

4. OtgerT: 1) cTabununanpyer, 2) nectabunmanpyer.

5. Otget: 1) 9.31*10-9, 2) 9.31*109, 3) 3.05*104, 4) 3.05*10-4.
Bunet N 2

1.MoH [FeCl4]- teTpasnpuyeckunii. MI3obpasunTe pacnpeneneHme anekTpoHoB
Komnnekcoobpa3zosatens no de - n dy - opbutansam. 3anuwunte BolpaXeHns s NOMHON 1
CTyneH4yaTbIX KOHCTaHT YCTOMYMBOCTU 9TOr0 KOMMAEKCHOro noHa. Hasoeute k. c. K[FeCl4].

2. MonekynsipHblil a30T, BbICTynas B ponv nuraHaa, obpasyeTt Tak Ha3blBaeMble HUTPOrEHWIbHbIE
komnnekcol, Hanpumep [RUN2(NH3)5]X2. Monaratot, 4to cBA3b M- N2 o6pasyeTcsi B OCHOBHOM 3a
cyeT T - patueHoro B3ammonen-ctenusg M — N = N. Kak MOXHO 06 BACHUTb HanmMume y Moneky bl
a3oTa 9NeKTPOHO-aKLENTOPHON CNOCOBHOCTN?

3. KakoBa MakcumanbHas AeHTaTHOCTb acrnaparmHoBON KACNOTbI
HOOC-CH2-CH-COOH

NH2 ?

4. MNpencTasneHne 0 BHELLHE - U BHYTPMOPOMTanbHbIX KOMMNIEKCHBIX COEANHEHUSIX.

5. Bbiuncnure koHueHTpaumto noHos Cd2+ B 0.1 M pacteope cynbhara tetpaammmHkaamms(ll).
B[Cd(NH3)4]2+ = 1.3*107.

3.0tBeT: 1) 1,2) 2, 3) 3, 4) 4.
5. Oteert: 1) 9.26*10-2, 2) 9.26*102, 3) 7.83*10-3, 4) 7.83*103.
Bbunet N 3

1.Komnnekc [Ni(NH3)4]CI2 napamarHuTeH (OBa HecnapeHHbIX 3NeKTPOHA), MMeeT TeTpasapuyeckoe
cTpoeHune. N30bpasnte anekTPoHHy CTPYKTypy ero B Metonax BC n kpuctannnyeckoro nonsi.
Ha3osuTe K.c. 3anuwunTe Bbipa-XeHnsa Ans NonHOM U CTyneHYaTbiX KOHCTAHT YCTONYMBOCTUN 3TOrO
Komnnekca.

2. Kak, ncnonbays Teoputo BaNeHTHbIX CBSA3€i, MOXHO 00 bSACHUTL 06pa3oBaHne XMMUYECKUX CBA3EN
B kapboHu-ne xenesa Fe(CO)5 ? Kakume rubpuaHbie opbuTtanu ncnonb3ytoTcs Npu 3Tom?

3. KakoBa MakcuManbHas AeHTaTHOCTb HATPUIOTPUYKCYCHOR KUCNOTbI
N(CH2COOH)3?

4. Moxet nu monekyna CO cpopmmpoBaTb ¢ KOMMniekcoobpasosaTtenem (Moaxonsimnm) Tt -aaTUBHbIE
cBa3n? OT-BET NOSCHUTE.

5. KoHcTaHTa yctonymsocTtn komnnekcHoro noHa [Ag(NH3)2]+ coctasnset 1.75*107 . Kakosa
KOHLeHTpauusi noHoB cepebpa B 0.08 M pacteope [Ag(NH3)2]NO3, coaoepxaluiem, kpome T0ro, 0.8
MOJb/Nn aMMmnaka?

3. OtBeT: 1) 1, 2) 3, 3) 4.
5. Otset: 1) 7.14*10-9, 2) 1.75*10-7, 3) 7.14*109, 4) 1.75*10-7.
Mpumepbl TECT-BMNETOB K UTOFOBOMY KOHTPOMIO (K 3a4eTy)

Bunet €1

1. KakoBa MakcumanbHas AeHTaTHOCTb auetunauetoHa ?

A1B2B3r405E6 X8

2. K kakoMy Tuny oTHocuTest Kommneke [Fe (CN)5NOJ2[ 2

A MoHosoepHbI b nonuanepHbin B reteposnepHbliin

I npoToHUpoBaHHbIN [ reTeponuraHgHbinn E reteposaneHTHbI X rugpokcokomnneke 3 xenat

PerncrpaumnoHHblii Homep 725514 DAEKTPOHHEH
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3. Ckonbko n3oMepoB MeeT komnnekc [PtCI2Br2]2] 2A1B62B3 M4 5

4. Kakon koopanHaunoHHbIi nonuagp n K4 cootsetcTBytoT rubpuamnsauum np3 nds ?

A popekasnp b kBanpaTHas aHTunpuama B ky6 [T TeTparoHanbHas nmpammnaa
ND4E5X637M8KI

5. NoH Mn2+ HaxoamMTCs B OKTasApu4ecKoM none nuraHnos. B okpyXeHun Kakmx nuraHnos

("cunbHoro nons", "cnaboro nons") SCKI 6onblue ?

A 3CKIT (cunbH.) >3CKI1 (cnab.) b SCKI (cunbH.) < OCKI1 (cnab.)

B 9CKI (cunbh.) I BCKM (cnab.) I SCKIM (cunbH.) =3CKI (cnab.) = 0

6. Kakme onpeneneHns cnpasennuebl ansa komnnekca [Ti(H20)6]3+ ?

A HN3KOCMMHOBbLIN B BbICOKOCMNNHOBEI B BHYTpropbuTanbHbii [T BHEWHEOPOUTANbHbIN

7. C KakuM 13 nUraHgoB yctonuneee komrnnekcol Ca2+ ? A H20 b $2032[ B FII 1l

8. Kakon n3 pactesoputenein acpcpektmeHee conbBaTtupyet nuraHg CO ?

A neHtaH b uuknorekcaH B 6eH3on I" ptopbeH3on

9. Kak 3anncbiBaeTcsl ypaBHEHME MaTepranbHOro banaHca ans CUCTEMbI, Fae peann3yeTcs
pasHosecue Ag+ + nNH3 [ [Ag(NH3)2]+ ,an=1,2? A

B Cobw= C(Ag+) + C(NH3) B C(Ag+) = [Ag+]+[AgNH3+] +[Ag(NH3)2+] I [Ag+] = [AgNH3+]
+[Ag(NH3)2+] 1 IgDZ,yCT = IgK1,ycT + IgK2,ycT

10. Bbluncnutb KOHLI,eHTpaLhVIIO noHos Meau, ecnn B 100 mn pacteopa conepxutcsa 0,16 r cynbcpata
me-am (1) n 0,6 r ammnaka. U4{[Cu(NH3)4]2+} = 4,6701012.

A 1,38010013 B 1,3801013 B 6,07010015 " 2,23010013

11. Kakne ytBepxaeHuns BepHbl ?

A J'Ia6I/|fIbHOCTb KoMnnekca - 31o CBOI7ICTBO, NPOTUBOMNONOXHOE yCTOIZHMBOCTM;
B nHepTHOCTb KOMMNNeKca - 3T0 CBOMCTBO, MPOTUBOMONOXHOE NabunbHOCTH;
B J'Ia6I/U'IbHOCTb N MHEPTHOCTb - 3TO KNHETUYECKNE CBOI7ICTBa;

I J'I8.6I/IJ'IbHOCTb N NHEPTHOCTDb - 3TO TepModnHamMmiecKkmne CBOI7ICTBa;

,D, yCTOIZHMBbIe KOMIMJIEKCbI - NHEPTHHDI, HecTonkue - J'Ia6I/U'IbeI.

Bunet €2

1. KakoBa MakcumanbHas geHtatHoCTb gunupuamna ?

A1b2B3r405E6XS8

2. K kakomy tuny otHocutcs komnnekc [Cu(en)(NH3)2]2+ ?

A MoHosLepHbIM b nonuanepHbin B reteposinepHbii [T IpOTOHNPOBaHHbIV

Il reteponurangHbivi E retepoBaneHTHbln X rugpokcokomnnekc 3 xenat

3. CKOonbKO CTPYKTYpPHbIX M30MepoB nMeet coeanHeHune CrCI3?76H20 ?7A1652B31M4 05
4. Kakow koopanHaumoHHbI nonnaap n K4 cooteseTcTBytoT rubpuaunsauum (n-1)d4 ns np2 ?
A ogHowano4HbIn okTasap b TpuroHanbHas ogHowanoyHas npuama B nogekasop

" TeTparoHanbHas aHtunpmamMa L4 E5X 637 UM 8K 9

5. loH Fe2+ HaxoauTcsa B OKTas4puvyeCcKoM none nuraHnos. B okpyXeHumn kakmx nuraHnos

("cunbHoro nons", "cnaboro nons") SCKI1 6onblue ?

A 3CKI1 (cnnbH.) >9CKI1 (cnab.) B SCKIT (cunbH.) < SCKIT (cnab.)

B SCKI (cunbh.) I BCKM (cnab.) I SCKM (cunbH.) =3CKIM (cnab.) = 0

6. Kakme onpeneneHns cnpasennmebl ansa komnnekca [CoBr6]3- ?

A HM3KOCMNMHOBBIN B BbICOKOCNMHOBLI B BHyTpUopbutanbHblii M BHEWHEOPOUTaNnbHbINA
7. G KakuMM 13 nuraHaoB ycTomymeee KOMMnnekebl Sn2+ ?

A NH3 B CIll B (C2H5)3P I (CH3)2S

8. Kakow n3 pacteoputenei aghdekTMBHee ConbBaTnpyeT NoH-koMmnnekcoobpasosaTens Hg2+ ? A
6eH3on b Tonyon B ataHon " aTnnMepkantaH

9. HuXHU” n BepxHWin TeopeTuyeckue npenenbl KOHCTaHTbl YCTONYMBOCTU COCTaBNSAIOT:
Aot 110106 B ot 1001022 B ot 0 no 1025 I ot 1008 1o 1025 [, ot 10 no 1010
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10. Bbluncnure paBHOBECHYIO KOHLEHTpauuio noHos Co2+ B caHTumonsipHoM pacteope CoCl2,
conep-xauem 1 monb/n NH3. I6{[Co(NH3)6]2+} = 1,29[1105.

A 7,7501008 B 7,750108 B 1,120107 I 1,2901008

11. [NapamarHeTn3my KoMnnekca cooTBeTCcTByeT: A OPUEHTUPOBAHNE OOMEHOB B MArHUTHOM MONE;
b pacnapusaHue anekTpoHOB B MarHUTHOM none; B Hann4ne HecnapeHHbIX 3NeKTPOHOB;

I" BTArmBaHue obpasua B MarHuTHoe none; [ BbitankmeaHue obpasua U3 MarHUTHOrO Mons.

BuneT €3

1. KakoBa makcumanbHas OeHTaTHOCTb TPUSTUNEHTETPaMMHA
H2NCH2CH2NHCH2CH2NHCH2CH2NH2? A1 B2B 34 15E6 X 8

2. K kakoMy TUny oTHocuTest Kommneke [CuCo(OH)6]20 ?

A MoHosLepHbIM b nonuanepHbin B reteposinepHbivi [T NpOTOHNPOBaHHbIV

I reteponuraHHbiii E retepoBaneHTHbIn X rugpokcokomnnekc 3 xenat

3. Ckonbko nsomepos meet komnnekc [FeF4BrCl|3l 2A162B3TM4 45

4. Kakow koopanHaumoHHbI nonnaap n K4 cootBeTtcTBytoT rubpuaunsauum (n-1)d4 ns np3 ?

A ky6 b nonekasanp B kBanpatHas aHTunpuama I TeTparoHanbHas bunupamuaa [ oktasgp E 4 X 6
37M8K9

5. Mon Co2+ HaxoguTcs B OKTasgpun4eCckom none nmraHnoos. B OKPY>XEHUN Kaknx nmraHnos

("cunbHoro nons", "cnaboro nons") SCKI1 6onblue ?

A 3CKIT (cunbH.) >3CKI1 (cnab.) b 3CKI (cunbH.) < 9CKI1 (cnab.)

B 9CKIT1 (cunbH.) [ ackn (cnab.) I 9CKI (cunbH.) =3CKIT (cnab.) =0

6. Kakme onpeneneHns cnpasennmebl gnga komnnekca [MnF6]4- ?

A HM3KOCNMHOBBIN B BLICOKOCNMHOBIA B BHyTpropbutanbHblil [N BHEWHEOPOUTaNbHbINA
7. G KakmM 13 nuraHaoB ycTonymsee Komnnekcbl Au+ ?

A Fll B (CH3)20 B NH3 I" (C2H5)2S [, H2NCH2CH2NH2

8. Kakoii n3 pactesoputenei agodpeKkTMBHee ConbBaTUPyeT NOH-KoMMnekcoobpasosaten Be2+ ? A
anatunosbii agomp b ataHon B nsonponaHon I Boga

9. Kakne npuemMbl NO3BONAKOT Nonyy4yaTtb TepMOANHAMNYECKNE KOHCTAHTbI yCTOW-WIBOCTI/I ?

A nayyeHune npouecca npu t=00C, P=101325 Na b ncnonb3osaHmne cuibHO pasdaBneHHbIX
pacTBo-poB B ncnonb3osaHme ooHOBOM CONU C KOHUEHTpaumnen 1 Monb/n

" n3yyeHwne npouecca npu T=298 K, P=101325 lNa n koHueHTpauumn Bcex peareHToB 1 Monb/n

10. Bblumcnmrte paBHOBECHYHO KOHUeHTpaumto noHos Ni2+ B caHTumonsipHom pacteope Ni(NO3)2,
conep-xatem 0,5 monb/n NH3. I6{[Ni(NH3)6]2+} = 5,380108.

A 3,72l0100011 B 2,47010015 B 2,56010r 1,1901009
11. Kakve nuraHgbl MOryT y4acTBOBaTb B [-natveHom B3aumopeiicTBuM ?
AH20 B Fll BCO I cNI O NH3

7.1. OcHOBHas nuTteparypa:

XuMmns KoopamHaUMoHHbIX coeanHennid, Kncenes, KOpuin Muxaiinosny;obpbiHMHa, Hatanbs
AnekcaHgposHa, 2007r.

1. Kucenes KO.M., obpbiHMHA H.A. XMusi KOopANHALMOHHbLIX COeANHEHW . M.: n3a-Bo
"Akapemmnsa", 2007. - 352 c.

2. ®epotos M.A. S oepHblii MArHUTHBIA PE30HaHC B HEOPraHM4YeCKom 1 KOOPANHALMOHHOM XUMUN.
PacTBopbl 1 XnaokocTn[OnekTpoHHbIN pecypc]. - M.: ®duamatnut, 2010. - 384 c.

Pexwum poctyna:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2151

7.2. lononHutenbHasa nuteparypa:
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HeopraHuyeckas xumug, TpeTtbakos, Opuin Omutpresny;MapTtbiHeHKO, Jlapuca
MBeaHoBHa;l puropbes, AHapen Hukonaesny;Lnsanse, AcnaH KOcynosuy, 2007r.

1. Tpetbsakos 0. . HeopraHuyeckas xumms. Xumuns anemenTos . T. 1/ HO. . TpeTbskos,
N.N.MaptbiHeHko, A.H.['puropbes, A.HO.LUueanse. - M.: 13g-so MI'Y, UKL "AkagemkHura", 2007. -
537 c.

2. HeopraHuyeckast xumms: B 3 T.: y4eb. ons cTyaeHTOB By30B, 0Oy4atowWmxcs No HanpasneHuto
510500 "Xummna" n cneumnanbHoctv 011000 "Xumm / [A. A. Opospos, 0. [1. TpeTbsakos]; noa. pea.
0. [. TpetbsakoBa.Mocksa: Akagemus, 2004- T.1: PN3NKO-XMMMYECKNE OCHOBbI HEOPraHNYeCKOM
xumunn. 2004. - 233c.

3. Komnnekcbl MeTannos : yuebHoe nocobve ons nekKUMoHHOro Kypca "XvMums KOMMNeKCHbIX

coennHeHun". KasaHb : [KazaHckui yHusepcutet], 2014 . - 97 c.

7.3. UHTepHeT-pecypcChbl:

1.06pa3zoBatenbHble pecypcbl YpdY - http://media.ls.urfu.ru/chemistry/

2.ONneKTpPOoHHbIe pecypcbl MHcTuTyTa Xummnmn pactesopos PAH -
http://www.isc-ras.ru/old-site/elib_index.htm

3.Chemnet Poccunsa ? xummnyeckne Hayka n obpasosaHue B Poccumn: noptan cyH-gaMeHTanbHoro
xum.obpaszosaHuns, MIY - http://www.chem.msu.ru/rus

4.06pa3zoBatenbHblii nopTan no xmmuu - http://www.alhimik.ru/compl_soed/gl_1.htm
5.06pas3oBaTenbHbli nopTan no xuMmm - http://www.chemiemania.ru/chemie-99.html
6.06pasoBaTesbHbIin nopTan no xumun - http://www.xumuk.ru/encyklopedia/2123.html

7.9neKkTpoHHas Konnekums cnannos kK obpasoBartefibHbIM Kypcam -
http://www.slideshare.net/zaharov/1-4-16152662

8. MarepumanbHo-TexHU4YeckKoe obecrneyeHne oUCLUNNAUHbBI(MOAYNS)

OcBoeHne ancumnnnHbl "KOOp,D,VIHaLI,I/IOHHbIe coeanHeHnsa" npeanonaraet ncnonb3oBaHmne
cnepnywouero martepumalibHO-TEXHNYECKOro obecneveHuns:

MynbTumMeouiiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHbIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBseHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin BuaAeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMDI, a TaKXe MHTEPAKTMBHOW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOH(pepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPECHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoyeBbiM
3NEMEHTOM yNpaBnieHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHPEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Kku
obyyarowwmxcs B yAOOHON 1 BOCTYMHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 00y4eHMs, B TOM YMCNE C MCNONb30BaHMEM B NMpoLecce 0by4yeHuns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust Takxxe OCHaleHa WMpPOKOMOI0CHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0OBaAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

OuvcumnnuHa obecneyeHa KOMMNbOTEPaMM, MPOEKLIMOHHOM TEXHWUKOWN, CKaHEPOM, MPUHTEPOM,
neyaTHbIMU N3OAHUSIMU N 3NEKTPOHHBIMM KOMMUSIMA OCHOBHbIX YHEOHKOB, @ TakXXe KOMMNbIOTEPHO
nporpaMmor Ans MOLENMPOBaHNUS CNOXHbIX PABHOBECHbBIX CUCTEM MO AAHHbIX Pa3NnUYHbIX
aKcnepumeHTanbHbix Metonos CPESSP.
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHntio 020100.62 "Xumunsa" n npodpunio Nnoarotoskn HeopraHnyeckas Xxmmus .
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LesaTtos ®.B.

"o 201 r.
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CanbHukos HO0.U.

"o 201 r.
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