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1. CTPYKTYPA U OBLLAA TPYAOEMKOCTb ANCLUUNTUHDI

OO0mas TpyJ0eMKOCTh AUCIUIUIMHBI COCTABISACT 3 3a4CTHBIC CIIUHUIIBI

(108 wacoB).

OuyHnas popma 00yuenust

Kypce I
Cemectp 4
Jlexkuuu 36
[TpakTHyeckue (CeMUHAPCKUE) 3aHATHS 36
HToro ayTuTOpHBIX 3aHATHI 72
CamocrosTenbHas padoTa 36
®dopma KOHTPOJIS 3auer
OO011ee KOINYECTBO YacoB 108



2. LENW U 3AAAYN OCBOEHUA AUCLUNUHDI

KoopanHaunoHnHas Xumus SIBISETCSl aKTHBHO pa3BHBaoLIeics oOa-
CTBIO COBPEMEHHOW XUMHUYECKOI Hayku. V3ydeHne ocoOOEHHOCTEH CTPOCHUS
KOOPIMHALMOHHBIX COCIUHEHUH MMEET OOJblLIOe 3HAUYCHHE KaK Ui Pa3BU-
THUSI TEOPETHUCCKUX IPEACTaBICHUH B XUMHUHU (YIEHHE O XMMUYECKOH CBA3H,
TEOpHUsSI CTPOCHUS MOJIEKYJI, CTEPEOXUMHUS, KAaTATUTHIECKUE IPOLECCHI, XH-
MUl OMOJIOTUYECKUX MPOLECCOB), TaK M B MPAKTUIECKOM CMBICIIE, TIOCKOIb-
Ky 3TH CO€IUHEHMS IIHMPOKO MPUMEHSAIOTCA B KAUECTBE PEareHTOB B KauecCT-
BCHHOM WM KOJWYCCTBCHHOM aHAJIM3C, TOMOICHHBIX W TCTCPOrCHHBIX
KaTaJiu3aTOpOB, KOMIIOHECHTOB JICKAPCTBCHHLIX IIP€IIapaToB, TOIUIMBHBIX J10-
0aBoK, KpacuTenae M T. JA., UTPAIOT 3HAYUTEIBHYIO POJIb BO MHOTHX BaXK-
HEUIX OMOXUMHUYECKHX PoIleccax.

CoBpeMEHHBIN XUMHK-HCCIICIOBATENb JTOJDKEH YBEPEHHO OPHEHTHPO-
BaTbCS B MHOI000pa3nu KOOPIAMHALMOHHBIX COSANHEHNH, 3HAaTh TEOpeTHIe-
CKHE aCIEKTBI CTPOCHHSI KOMIIJIEKCOB, IPOrHO3UPOBATEH BIUSHUE CTPOCHUS U
COCTaBa Ha MX CBOMCTBA, a TaK)K€ BIAJIETh CUHTETHYECKHMHU METOAAMH KO-
OPAMHAIMOHHOM XUMHU M 3((EKTUBHO NPUMEHATH HMX B HAYyYHO-
HCCIIeIOBATENbCKOM padoTe.

Kypc «XumMHsI KOOPAMHAIMOHHBIX COCJIMHEHHMIl» IpeJHa3HA4YEH
IUIS yrITyOJIeHusl 3HAaHUM CTYIEHTOB, CHELMANM3UPYIOIIUXcs Ha Kadenpe
o0uiell 1 HeOpPraHMYECKOH XUMHHU B 00JIACTH W3YyUYEHHS CTPOCHHUS U CBOWCTB
KOOPJMHALMOHHBIX COETMHEHUH.

Heaslo 1aHHOrO Kypca sSBISeTcs (OPMUPOBAHHE Y CTYACHTa OCHOBHBIX
MPEJCTABICHU O KOOPJMHALIMOHHBIX COEJIMHEHUSX, O BAKHEUIIMX MOAXO-
Jax K OOBSICHEHHIO OCOOCHHOCTEH CTPOCHHS KOMIUIEKCOB M (PH3HKO-
XUMHUYCCKUX METOAAX, MPUMEHACMBIX JIA UX HUCCIICAOBAHUA. B pe3yabTaTre
0o0ydeHus! CTYJEHT JOJDKEH XOPOIIO OPHEHTHPOBATHCS B THUIAX KOOPAWHA-
LIMOHHBIX COEIWHEHHUH, 3HaTh OCHOBHBIC MOJIXOJBI K UX TEOPETHYECKOMY U
NPaKTUYECKOMY H3YYEHHUIO M Pa3OUpaTbcs B OCOOCHHOCTSIX CTPOSHHS H
CBOWCTBaX OCHOBHBIX THIIOB KOMIUIEKCHBIX COEAMHEHMH, JaBaTh OOBsICHE-
HUSI UX BJIEKTPOHHOTO, MPOCTPAHCTBEHHOI'O CTPOEHHS, a Takke (U3MKO-
XUMUYECKHX 0COOEHHOCTEN KaKJ0ro THUIa KOMIUIEKCOB.
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3agauyu I CHUITHHBI

3aada npenojiaBaHus Kypca — JOOUThCS YCBOCHHS CTYJCHTAMH Teope-
TUYECKUX OCHOB KOOPJMHAIMOHHOW XMMHUU, TPUBUTH UM MPAKTHYCCKUC Ha-
BBIKHM OTIPECIICHHs YCIOBUI 00pa3oBaHMs M Pa3pyNICHUS KOOPAWHAIHMOH-
HBIX COCAMHCHUH, MX PEAKIMOHHON CIIOCOOHOCTH, TEPMOJAMHAMUYCCKUX H
KHHETHYECKUX 3aKOHOMEPHOCTEH, a TakKe pellaTh BO3HUKAIOIIME Mpooie-
MBI [IPH UCIIOJIB30BAaHUM KOOPMHAIMOHHBIX COCIUHCHUIN TPU BBITOJIHEHUU
KYPCOBBIX padoT.



3. MECTO AUCUUNJINHDI B CTPYKTYPE OMNOM BAKAJZIABPUATA

Huctunnuaa «XuMHS KOOPIUHALMOHHBIX COCAMHEHHI» OTHOCHUTCS
K BapuaTuUBHOHM dacTu Oyioka 1 OcHoBHOW mpodeccrmoHanpHOM o0pa3oBa-
tenbHOU mporpaMmsbl (OITOIT) nanpasnenus noarotoBku 04.03.01 Xumus,
kBajudukanus (cTemneHb) — OakanxaBp, MporpaMMa HOATOTOBKH — aKaJeMH-
YecKHi OakajaBpHar.

K ucxomnpiM TpeGOBaHUSIM, HEOOXOIUMBIM TSl U3YUEHHUSI XUMHUH KOOP-
JUHALMOHHBIX COEAMHEHMH, OTHOCSTCS 3HAHUS, YMEHUs U HaBbIKH, cop-
MHUpPOBaHHBIC B pe3yibTaTe M3y4eHUs AUCLUIUIMH OakanaBpuata: «Heopra-
HUYECKas XUMUs», «AHamuTH4YecKas xuMus», «Dusnkay, «MartemaTukay,
«Mudpopmatukay. «XuUMHs KOOPOUHALMOHHBIX COEAWHEHHUN» SIBIAETCS OC-
HOBOM JJIs1 U3y4YCHUS CIEAYIOMNX AUCHUILTHH: «Du3mueckast Xumust», «Op-
ranpdeckas xumusy, «Komnonanas xumus» u «BBICOKOMOJIEKYIApHbIE CO-
SAMHEHUSD).



4. TPEBOBAHUA K PESY/IbTATAM OCBOEHMA AUCLUUNTUHDI

B pesynbTrate m3ydeHus JaHHOW AMCUMIUIMHBI CTYAEHT JODKEH 00JaaaTh
crnenyromumy oduenpodgeccuoHanbHbIMU KomneteHuusavMu (OIIK): croco6-
HOCTBIO HCIIONB30BATh ITOIYyUYECHHBIC 3HAHWS TEOPETUUECKHX OCHOB (DyHIAMEH-
TaJbHBIX Pa3IesioB XMMHH TIPH PEIICHUN poheccHoHanbHbIX 3a1a4 (OITK-1).

B pesynpTaTe n3ydeHns Kypca XMMHH KOOPINHAIMOHHBIX COCTUHEHUN
CTYJEHT JO0JIKeH OBJaJeTh CIEAYIOUIMMH OCHOBHBIMH BOIPOCAMHU U 00s-
3aH 3HATh:

1. OCHOBHBIE MTOJIOKEHUST KOOPIUHAIIMOHHON TEOPHH.

2. TUnbl KOOPAUHAIIMOHHBIX COCIUHEHUI.

3. [IpuHIUIIBI COCTABICHMS HA3BaHUN KOOPAMHAIMOHHBIX COCAMHCHUM.

4. Bunbl ©30MepuH KOOPAUHAIMOHHBIX COSAMHECHUH.

5. MeTtoa BaJCHTHBIX CBS3€H ISl OMMCAHMS IPUPOABI XUMHUECKON CBSI-
31 B KOOPAMHALMOHHBIX COCUHEHHUSX.

6. CyIiHOCTb TEOpUH KPUCTATITUIECKOTO OIS U €€ IPUMEHEHHE.

7. OCHOBHBIE MOJIOKCHUS TEOPUH TTOJIS TUTAHIOB.

8. CBsa3p Mexay MoyiokeHueM dneMeHTa B llepromnyeckoii cucteme
. . MenneneeBa u ero CHOCOOHOCTBIO K KOMILJIEKCOOOPa30BaHUIO.

9. CryneHuartblie 1 O0LIMEe KOHCTAHTHl YCTOMYMBOCTH KOMIUIEKCHBIX HO-
HOB B BOJHBIX PacTBOpPax.

10. YcnoBust 06pa3oBaHus M pa3pyLICHUS] KOOPAWHAIMOHHBIX COEIMHE-
HUU B pacTBOpax.

11. dakTopel, OT KOTOPBIX 3aBUCST KUCIOTHO-OCHOBHBIE CBOMCTBA KO-
OpJAMHAIIMOHHBIX COETUHEHHH.

12. Biusiaue pa3nuyHbIX (aKTOPOB Ha OKUCIIMTEIBHO-BOCCTAHOBHTEIBHBIC
CBOMCTBA KOOPANHALIMOHHBIX COEIMHEHUIA.

13. OcHOBHbIE TIPUHIIUTIBI, KOTOPBIE JIEKAT B OCHOBE CHHTE3a KOOP/IH-
HAI[MOHHBIX COEAMHEHUH.

CTyneHT 10J17KeH yMeTh!

1. CamocTosiTenbHO paboTaTh ¢ Y4eOHOH, HAYYHOH M CIIPABOYHOM JIMTE-
paTypoi o XMMHH.



2. CoCcTaBlIATh KOOPAMHAIMOHHBIE (OPMYJBI, ONPEHCIATh CTEIEHb
OKHCJICHUS IEHTPAIIBHOTO aToMa W KOOPAWHAIIMOHHOE YHCII0, NEHTaTHOCTH
JIUTaHJIOB, 3apsil BHyTPEHHEH cepshl.

3. JlaBaTh Ha3BaHUS COCJAMHEHUSIM B COOTBETCTBHH C PEKOMEHIAIUIMHU
HIOITAK.

4. YcTaHaBIIMBaTh YHCIO TEOMETPUYCCKUX H30MEPOB COCIUHCHHN 3a-
JTAHHOT'O COCTaBa ¥ FEOMETPUICCKON KOH(PUTypAITUH.

5. Mcnonb3yss METO BAJICHTHBIX CBSI3CH, ONPENCSATh TUI THOpHIU3a-
IUU OpOuTANIeH U MPOCTPAHCTBEHHYIO KOH(UTYPAIIUIO KOMIUICKCA.

6. C mo3uIuu Te0prun KPUCTALTUIECKOTO TOJIsl OOBSICHATH MAarHUTHBIC U
ONTHUYECKUE CBOMCTBA KOOPJAUHALIMOHHBIX COEUHEHU.

7. CTpOUTh 3HEPreTUYCCKHUE JUarpaMMbl OKTa3APUYCCKUX KOMIUICKCOB
Ha OCHOBE TCOPUH IOJIsI TUTaHI0B.

8. CoctapisiTh ypaBHEHHUs PEaKIMid JUCCOIMAIMY KOMIUIEKCHOTO MOHA U
MaTEeMaTHYCCKUE BRIPOKSHHUS CTYIICHYATHIX M 00X KOHCTAHT YCTOMYHUBOCTH.

9. PaccuuThIBaTh KOHIICHTPALMH HOHOB KOMILIEKCOOOPA30BaTENIsl U JIH-
TaH/IOB UCXOJI U3 KOHCTAHT YCTOHYHBOCTH.

10. CocTaBnsTh ypaBHEHHS peaKIuii MPOTOJUTUICCKUX PAaBHOBECUH.

11. lpencka3piBaTh BIWSHUE MPHUPOJBLI JIMTAHIOB HA OKUCIHUTEIBHO-
BOCCTAHOBHUTEIILHBIE CBOMCTBA KOMILIEKCA.

12. PaboTaTh ¢ KOMIBIOTEPOM Ha YPOBHE IOJIB30BATENSl U MPUMEHSTH
HABBIKK pa0OThI ¢ KOMIIbIOTEpAMU TPU HANKMCAaHUU pedepaToB U KypCOBBIX
pabor.

CTyneHT J0JKeH BJIAIeTh:

1. Uadopmarueii 0 HaydHO-TEXHUYECKOM TpOTpecce B 00IaCTH XUMUHU
KOOPJVHAIMOHHBIX COSTUHEHUH.

2. [lpuHIIMTIaMM TIOJMYYeHHUS HOBBIX KOOPJIMHAIIMOHHBIX COEIMHEHUH
C 3aJaHHBIMU CBOMCTBAMU.

3. [IpuHIIMTIaMK ¥ 3aKOHOMEPHOCTSMH TIOBEJICHUSI KOOPIMHAIIMOHHBIX
COCJIMHEHHIA B PaCTBOpax.

4. MeTogamMu YCTaHOBJICHUS (XUMUYECKUMH U (DU3UKO-XUMUYECKIMH)
COCTOSTHUSI OKUCJICHUS IIEHTPAIIEHOTO aTOMa.

5. MeTtogamu ucclneoBaHUS MOJEKYJISAPHOW CTPYKTYpPhl KOOPIMHAIIH-
OHHEIX COE€IMHEHUM.
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5. BAI/IbHAA CTPYKTYPA OLEHKH

®dopMa KOHTPOJIs

KojsinyecTBo 02,1510

MHHHMAJIbHOE MaKCHMAJILHOE
Texymas paboTa CTYACHTOB B TEYCHHUE
1-8 Henmenu, B T.4.: 0 20

paboTa Ha JIEKIIIX 0 4

paboTa Ha MPaKTUYECKUX 3aHATHAX (pe-

IIEHHE 3a/1a4, BBHITIOJIHEHNE YIIPaKHEHUH, 0 8

OTBETHI Ha TEOPETHYECKUE BOIIPOCHI)

caMmocTosTenpHass pabora (HMOATOTOBKA

K CEeMHHapaM, BBINOJHEHHE JOMAIIHUX 0 8

3aJlaHuil)

1-1 pyOexHas MUCBMEHHAs KOHTPOJbHAS 0 30
pabora (9-1 HEnems)
Texymiass pabota CTYIZEHTOB B TEUCHHE 0 20
9-17 wenenu, B T. 4.:

paboTa Ha JeKIHIX 0 4

paboTa Ha TNPAaKTHYECKHX 3aHATHIX

(peureHue 3a1a4, BBHIMOIHEHHE YIpPakKHE- 0 6

HMil, OTBETHI Ha TEOPETHYECKHE BOIIPOCHI)

caMmocTosTenbHas paboTta (OAroTOBKA K

CeMHHapaM, BBIITOJHEHHE JJOMAIIHHX 3a- 0 4

JTAHUH )

MOJTOTOBKA U 3aIUTa pedepara 0 6
2-1 pyOexHas MUCbMEHHAs KOHTPOJbHAS 0 30
pabota (18-s1 Hemens)

HUroro 0 100
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7. METOANYECKUNE YKASAHUA K MPAKTUHECKUM 3AHATUAM

TEMA Ne 1. KoopanHauuoHHasa Teopua A. BepHepa. OCHOBHblIe NOHATUA
KOOPAMHALUOHHOMK XMMUU: KOMMNZIEKCOObpasoBaTesib, IMraHAbl,
KOOPAWHALUOHHOE YMC0, BHYTPEHHAA U BHELWHAA cdepbl
(npakTnueckoe 3aHsTUE, 2 Yaca)

enn 3anaTus:

1. Jlath nipeACTaBICHUE O TUCITUILTUHE «XUMUSI KOOPAMHAIMOHHBIX CO-
€IUHEHUI.

2. V3y4uTh OCHOBHBIE TIOHATHS, TEPMHHBI H OTIPEACICHYSL.

3. BBINOIHKUTE yrIpaskHEHUS.

Bomnpocsl ajist 00cyxneHus:

1. Vcropust pa3BUTHSI XUMHU KOOPIMHAITMOHHBIX COSANHEHHH.

2. KoopaunanmonHast Teopus A. Bepaepa.

3. OcHOBHBIC TIOHATHS KOOPAWHAIMOHHOW XHUMHHU: KOMILIEKCOOOpa3o-
BaTellb, JIMTAHABI, KOOPAWMHAIIMOHHOE YHCIIO, BHYTPEHHSSI M BHEUIHAA ce-
paL. [IpumepsL.

4. Knaccuduxkarnus auranios. JlentaTHOCTh. [Iprmepsr.

5. Kakue nuranns! otHOCsATCA K amMmOuaeHTaTHeIM? [IpuMepsl.

BoInoaHUTH yHpaskHeHUs :

1. Yemy paBHBI CTENICHb OKHCJICHUS M KOOPIAMHAIMOHHOE YHCJIO IICH-
TPAILHOTO aTOMa, KOOPAWHAIIMOHHAS €MKOCTh JIMTaHIOB W 3apsij] BHYTPEH-
Hell cephl B COeMHEHUSAX?

a) [Cd(NH3)s]SO4; 6) [Co(en)s]Cls; B) K3[Ir(C,04),Cl,]; r) H[AUCL];

1) Ko[HG(SCN)4]; €) [Pt(NH3)Cly]; ) [Cr(H20)2(NHs3).]Cls;

3) NH4[Cr(NH3)2(NCS),].

2. HamumnTe KoopauHauuoHHbIE hopmynsl coenuHenuit mean (I u II),
B KOTOPHBIX JIMT@HAaMH SBJISTIOTCS MOJieKysbl 1 nonel: NHs, CN, CI', 32032'.
Koopmurammonnoe gncio Cu(l) pasuo 2, Cu(Il) paBao 4.

3. HanmummTe KoOpaAuHAIMOHHbBIE (POPMYJIBI BCEX BO3MOXKHBIX COEAMHE-
Huii tiaTuHbI(1]), B KOTOPBIX JMraHgaMu SBISIOTCS. OPOMUJI-HOHBI H MOJIe-
KYJIBI aMMHaKa.
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4. Beraucnure 3apsiibl KOMILUICKCHBIX HOHOB, 00pa3oBaHHbIX xpoMoM(11T):

a) [Cr(H,0)e];

6) [Cr(NCS)s];

B) [Cr(H,0)4Cly];

r) [Cr(NH3)2(NCS)4].

5. Ykaxute BHYTPCHHIOIO M BHCIIHIOIO C(]ephl, KOMILIEKCOOOpa3oBa-
TeNb (LEHTPATBHBIA aTOM) ¥ JIMTAH/IbI B CICAYIOINX KOMITIEKCHBIX COCIU-
HEHHSX:

a) K3[Co(C,04)3]; [Zn(NH3)4](NO3)y. Sro[Cu(OH)e];

6) [Cr(CO)s]; Naz[Co(NO,)e]. H20O; Ca[Cr(NH3)2(NCS).]2;

B) [CU(NH3)4]SO4. H20; [K(H20)6][Cr(H20)6](SO4)2; KIAG(CN).].

6. OmpenenuTte CTENEHb OKHCICHHUS KOMILIEKCOOOpa30oBaTeNss B KOM-
TUICKCHBIX COCJIMHCHHUSIX

a) Nas[FeFe]; [Cr(CesHe)2]; [Ni(NH3)6]Cly;

6) Na[Sb(OH)g]; K2[Hgla]; [Cr(H20)6]Cls;

B) Cs[ICl,]; H[AUCI,]; [Fe(CsHs).];

r) K[I(12]; Ks[Cr(OH)e]; Li[AIH,];

1) Nas[Ag(SOsS).]; [Ti(H20)s]Cls; Nas[Fe(CN)e];

e) Ko[TaF7]; Rby[SnCle]; [Cr(en),(NCS),]>SO..

7. OnpenenuTe CTENEHb OKHUCICHUS U KOOPIAMHAIMOHHOE YUCIIO KOM-
TUIEKCO00pa30BaTeNsl, a TAKXKE JCHTATHOCTh JIMTAHI0B B KOMILJICKCHBIX CO-
eIMHEHUSX :

a) K3[Cr(C,04)3]. 3H,0; [Ni(en)s]Cly. Al[BH,]3;

6) [Pt(NH5).Cl,]; Cs[Co(H,0)sBrs]; K[V(CO)s];

B) K3[CuClg]. 2H,0; [Co(NH3)e]Clo(OH); [Cu(H,0),(Br),];

1) [Cr(H,0).Cl,]Cl. 2H,0; [Ir(NH5)sCls]; KFe"'[Fe(CN)g]:

1) [Al(H20)6]2(SO4)s; [Cu(NH3)4CI(NO2)]; [Cr(H20)3(OH)s;

e) [Co(NH3)2(en)Cl2]Cl; [Co(NH3)6]2(SO4)s; Ko[Re(CN)g];

)K) (NH4)2[F€(H20)5](SO4)2; [CO(Hzo)(NH3)4CI]C|2

TEMA Ne 2. OcHOBHbIe TUMNbl U HOMEHKNATypa KOMNJIEKCHbIX COeAUHEHUIA
(npakTMyeckoe 3aHATHE, 2 Yaca)

enn 3anaTus:
1. lath mpeAcCTaBiCHHE O THIAX KIAaCCUPUKAIMK KOOPIWHAIIMOHHBIX
COETMHCHMH.
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2. V3yunTh mpaBuUia HOMEHKJIATYPHI KOOPIWHAIIMOHHBIX COCIMHECHUHN
B cOOTBEeTCTBHUH ¢ pekoMeHaarusmu NHOTTAK.

3. 3HaTh TUIILI KOMITIEKCHBIX COCAUHEHHUM.

4. BBIIOTHUTD YIPaKHEHUS.

Bonpocsl 1715 o00cyxk1eHus:

1. Tumsl k1accuukaIuii KOOPIUHAITMOHHBIX COCTUHEHHI.

2. Kak MoxHO Kiaccu(UIIMPOBaTh KOOPIWHAIIMOHHBIE COCIMHEHUS
B 3aBHCHMOCTH OT 3apsijia BHyTpeHHEN cepbl?

3. Kak xiaccuuIupyroTcss KOOpIUHAIMOHHBIE COSTUHECHUSI B 3aBHUCH-
MOCTH OT TIPHPOIBI JIATAHIOB?

4. Kakre coeJUHECHHS HA3BIBAIOTCS XEJIATHBIMU?

5. Kakue KOMIUIEKChI OTHOCATCS K OJTHOSJICPHBIM U K MHOTOSIJICPHBIM?

6. KaKI/Ie JIMTaHbl MMOJTYYWJIA Ha3BAHUC MOCTI/IKOBI)IX?

7. Kakue KOMIIIEKCHEBIC COCIMHCHUS HAa3bIBAIOT JBOMHBIMU CONSIMU?

8. Kakue coenmneHns Ha3pIBaloTCs KiacTepHbIMUA? B uem pasniune Mexmy
MOJHSICPHBIME U KITACTEPHBIMH KOOPIMHAITMOHHBIMU COCIMHEHUSIMH?

9. [IpuBemuTe MPUMEPHI IBYX-, TPEX- U IIECTUSIAEPHBIX KIIACTEPOB.

10. Kakue sieMeHTHl 00pa3yloT KiacTepbl, OTHOCAIIMECS K TpyIIe
HU3IIUX raJIOr€HU0B U OKCUI0B?

11. IIpaBuiia HOMEHKJIATYPbI KOOPINHAIIMOHHBIX COETUHEHH.

12. Tumnbl KOMIUIEKCHBIX COSIUHEHUN.

13. CocraBieHre KOOPIWHAIMOHHBIX (OPMYI M HAa3BaHWH KOMILIEKCOB
B COOTBETCTBHH ¢ pekomeHaarmsimu NHOTTAK.

BbINOJHATH YIPAKHEHHS:
1. HazoBuTe clieayronye KOOpAUHALMOHHbIE COEANHEHHS:
a) Nas[Co(CO3)s]; 6) Ks[Cr(NCS)s]; B) NH4[Cr(NH;)>(NCS).];
r) [Pt(NH;),Clo]; m) [Cu(NH3)4]SO4; €) [La(AMCO)][Cr(NCS)e];
x) K[BF4]; 3) [Cr(H20)2(NH3)4]Cls.
2. CocTaBbTe Ha3BaHUsI KOMIUIEKCHBIX OJHOSIEPHBIX aHUHOHOB U KATHOHOB:
a) [Ni(H.0)(CN)s]*; [Pt(NH3)Cl3] ; [AuCI3(OH)];
0) [BrOzF]; [I0zF4]'; [SOFs];
B) [Cu(C,04),]"; [Re(CN),02]*; [PA(CN),]*;
r) [S(NH)Os]'; [As(CI)Fs]; [Ir(NO)Bre]*;
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1) [Pd(Cl)2(Ns)2]*; [CO(H20)2(COs),]*; [ReClsO]*;

e) [CIOF,]"; [CIOZF,]'; [SOFy]";

%K) [SO.F]"; [XeO,F]"; [XeOFs]".

3. CocTaBbTe Ha3BaHUS KOMILUICKCHBIX MHOTOSJICPHBIX aHUOHOB U Ka-
THOHOB:

a) [Rhy(CHsCO0)4Br]*, [Nio(NO,)>(CN)e]*, [Ruz(H,0);,ClsN]*;

6) [TexClio]”, [TesCli], [ShaFal';

B) [SbsF 6], [IN2F7]", [WaCly]™;

r) [Mn,Clg], [BisClyg]”, [UoFs];

1) [Co(CN)s]?, [ReCl10]%, [Zn2(N3)7]%;

e) [Sn2S71%, [CrS7T%, [GeSeq]™;

k) [XeFu1]", [SheFia]™, [KraFs]';

1) [BigOs(OH)3]*"; [Rus(CH;C0O0)60]"; [Hgz(H,0)2]*".

4. CocraBbTe (hOPMYIIBI KOMILIEKCOB:

a) nudropoanokcononar(V)-uoH, KaTUOH HUTPUTONECHTAAMMHUHKO-
oanbta (111);

0) Tpuokcoamupocyiabpar(VI)-non, KaTHOH TPUC(ITUICHINAMUH)-
kobanpTa(Ill);

B) okcoTeTpakuc(tuoiuanaTo-S)peHat(V)-uon, rekcadropoaypat(V)-
HOH;

r) rekca(uuano-N)deppar(Il)-uoH,  okcoekaxjaopoaUBOIbHPOMAT-
(1V)-uoH;

n) katnoH  yH1ekadropoaukcernona(VI), menraximopoammuHocmar(Il)-
HOH.

5. CocraBbTe (HOPMYJIBI KOMILJICKCOB:

a) rexcanutpokobanbrat(I1l)-mon, rekcanutpurokodansTat(11l)-moH;

0) karnon rexcadroponona( VII), karnon terpaammunmamuiagus(1l);

B) rekcapropoctudbat(V)-uoH, rerparuapunodopar(lll)-uox;

r) akBanieHTaxaopodeppar(lll)-uon, rekcadropopyrenat(V)-uoH;

1) IEHTaKapOOHUIDKEe30, TeKca(aMMUH ) OCMHUIA.

6. CocTaBbTe Ha3BaHUS KOMILIEKCHBIX COSAMHCHUI:

a) [Cu(NH3)4](OH),, Cs[I(Br)CI];

6) [Pt(NH3)s(OH)]Brs, NH,[I(12)];

B) K3[Cr(CN)6], [FEQ(HQO)g(OH)Q](SO4)2,

F) K[AU(CN)2C|2], K4[C02(C204)4(OH)2];
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1) Ka[W,Cly0], [Zn(NH;),][Pt'CLy];

C) Na[szFll], [PCI4][AU”ICI4].

7. CoctaBbTe (OPMYITBI KOMIUIEKCHBIX COCAMHECHUIL:

a) rekcaxyoponamwtagar(lV) ammonus, quxnopoaprentat(l) nesus;

0) ouc(cympdaro)rerpaakBadeppat(lll) HaTpus, rEapokcoTpUXIOpOAypaT-
(TIT) oxconwms;

B) Terpanogonanat(Ill) manus(l), rexca(mmano-C)deppar(ll) xamms;

r) rekca(uuano-N)deppar(lll) kamus, cynbdar AUXIOpPOTETPAaaMMUHKO-
oanbra(lll);

n) xnopun HuTporneHTaammuakoOansta(lll), 6pomun amumocynbdato-
ouc(atunenauamu)aukodansra(Ill);

e) xiopuy kapbonaroxekaammuuankoOaneTa(lll), Omc(THoCymbhaTo)-
aprenTat(l) HaTpus.

8. VkaxkuTe Bce OMIMOKH, JOMYIICHHBIC TPU COCTABICHUHM HA3BaHUI
KOMITJICKCOB:

a) [Fe(CO)s] - kapOoHm xemnesa;

0) [Os(NHj3)g]- rekcaaMMuH oCMHS;

B) [Al(H,0)s]*" - rexcaBomaamoMuHuii;

r) [Cr(H,0),Cl,] - TerpaakBaauxiaopoxpom(Il);

1) [TiFe]? - rexcadropTHTaHAT-HOH;

e) [AQ(CN),] - nutmanugocepedpo(l)-noH;

k) [SbF4] - nerradropocypsmar(I1l)-noH;

3) [PbClg]* - rexcaxmnopoceusnar(Il)-1om;

n) K;[BeF,] - kanuiirerpadropodepmmuii(1l);

K) [Ag(NH3),]Cl — imamMmmuHapreHTaTxaopu;

1) [Co(NH3)6]2(SO4); - Tpucybdat 6uc {rekcaammunkobanbra(Ill)}.

[TpuBeauTe MpaBUIIbHBIC HA3BAHHS BCEX MEPEUNCICHHBIX KOMIUICKCOB.

9. YkaxuTe OIHUOKH, JOMYIICHHbIC MPH COCTABICHUU KOOPIMHAIIMOH-
upix dopmyst (s aroma Co™', KU = 6):

a) [Co(NO;)4(NHs),]', [Co(NH3)3(NO,)s]";

6) [Co(H,0)3(NHs)s], [(NH3)4,CoCly]";

B) [Co(H20)4(NHs)s], [Co(NH3)s]Nas;

r) [Co(en)(NCS).]", Clo[Co(en),(H20)];

1) [Co(NCS)a(en).], [CO(CN)e][Co" (en)s].
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3anumuTe nMpaBUiIbHbEIE (OPMYIIBI BCEX EPEUNUCICHHBIX KOMIUIEKCOB.
10. IIpuBeanTe HA3BaHUE KIACTEPOB:

a) [(CO)sRe-Mn(CO)s];

0) K;[Cl;Re-ReCl,];

B) [Irs(CO)12];

F) Kz[RGgCIg]ZHzO,

1) [MogClg]Cly;

C) [Nbelg]lg

TEMA Ne 3. U3omepunsa KOOPAUHALUOHHBIX COeANHEHWUIA
(npakTnueckoe 3aHsTUE, 2 Yaca)

enn 3anaTus:

1. latp mpencraBieHre O BUAAX U30MEPHU KOOPIMHALMOHHBIX COEIU-
HEHMUI.

2. HayuuTbcsl ycTaHABIMBATH YHCIO TEOMETPUYECKUX H30MEPOB M HX
TreOMETPUUECKYIO0 KOHQUTYpAIHIO.

3. BBIOTHAUTE yIpaKHEHUS.

Bonpocsl 115 o0cyxneHus:

1. 3omepusi KOOpAWHAIIMOHHBIX COeTUHEHUH, ee BUbL. [IpuMepsl.

2. YcTaHOBJIGHHE YHUCIa TEOMETPHUUECKUX H30MEPOB COEAWHEHHUH 3a-
JAHHOT'O COCTaBa U MX T€OMETPHUECKON KOH(PUTYpaIUH.

3. Oxapakrepu3syiiTe reoMeTprueckyo m3omepuio. Kakue Qakropsl ee
onpexaenstoT? [IpuBeante npumMepsl.

4. CKOJTbKO T€OMETPUYECKUX M30MEPOB MMEIOT TETPASAPUIECKUI KOM-
wiekc [Zn(NH3),Cly] u mockuit kBaaparthbsiii komruieke [Pt(NH;),Cl,]?

5. JlaliTe XapakTepUCTUKY MOHM3ALMOHHONW N30MEPHUHU. 3aBUCHUT JIU 3TOT
THI U30MEPHH OT XUMUYECKOH MPHUPOIBI KOOpANHUpYyeMbIX rpynn? [Tpuse-
JIUTE IPUMEPHI.

6. OxapakTepu3yiTe COJBBATHYIO H30MEPHUIO. 3aBUCUT JIM 3TOT THII
M30MEPUH OT XUMHUYECKOH MpUpoAbl KoopAuHUpYyeMbIx Tpymm? [IpuBenute
MIPUMEPBHI.

7. JlaiiTe XapaKkTEepPUCTUKY KOOPIWHAIIMOHHOW WM30MEpWUH M KOOPAHWHA-
LUOHHOW nonumepud. ITpuBenure npumepslt.

8. OxapakTepusyiTe CTPYKTYPHYIO (CBS3€BYIO) U30MEPHIO. 3aBUCUT JIU
3TOT THIT M30MEPHH OT XUMHUYECKOW MPUPOABI KOOPAMHHPYEMBIX TPYII?
[IpuBennTe npumepsl.
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9. JlaliTe XapakTepUCTUKY KOOPIMHALMOHHOW m3omepuu. OT 4ero oHa
3aBucut? [lpuBeauTe mpuMepsl.

10. Oxapakrepu3syiite KOHPOpPMATMOHHYIO H3oMeputo. Kakue (akTops
ee onpenemnsitor? [IpuBenurte npumepsl.

11. [laiite xapakTepuCTHKY onTuyeckoir m3omepun. Chopmynupyiite
MIOHATHE «3HAHTHOMEpP)». 3aBUCHUT JIM ONTHUYECKast H30MEPHs OT XUMHUUECKOMH
MIPUPOJIBI KOOPAMHUPYEMBIX Tpymm? [IpuBeaure mpuMepsl.

BuInmoaHuTHL yHpa:kHeHUs :

1. U3 pactBopa mepsoro usomepa Co(SO4)Br-5NH; mpu mobasnenun
n30piTka AgNQO;3 BeIagaeT kentoiii ocagok AgBr, a u3 pactBopa BTOpOro
u3zomepa — oeinblit ocangok Ag,SOy. [1o pesynbpraraM ombiTa COCTaBBTE KOOP-
JTUHAIIMOHHBIE (POPMYITBI M30MEPOB U MIPUBEINTE UX HA3BAHMS.

2. Onpenenure TUM H30MEPHH B CIEAYIOMIMX KOOPIMHAIMOHHBIX CO-
CJAVHCHUSX

[Cr(Hzo)G]Clg, [Cr(H20)5C|]C|2H20, [CI’(HZO)4C|2]C|2HZO

3. Onpenenure THIT U30MEPUH B HA0OpaX KOMIUIEKCHBIX COSTUHEHUN:

a) [Cr(Hzo)G]Clg u [Cr(H20)5C|]C|2H20,

6) [CO(NHg)st]SO4 u [CO(NH3)5804]BI‘,

B) [Pt(NH3)5CI]CI3 u [Pt(NH3)4C|2]CI2NH3,

) mpanc-[Cr(en),Cl,]Cl u yuc-[Cr(en),Cl,]Cl;

1) [Pt(NH3)2SO4](OH); u [Pt(NH3)4(OH),]SO,;

e) [Co(py)2Cl;]Cl u [Co(py)Cls]-py;

x) yuc-K,y[PtCl,(NO,),] u mpanc-K,[PtCl,(NO,)4];

3) [CO(NH3)4CI(N03)]CI u [CO(NH3)4C|2]N03

4. U3 BomHOTO pactBopa, cogepxamero 0,04 MOIIb KOMILIEKCHOTO CO-
enunenuss coctaBa PtCly;3NH;, npu noGasnenun AgNO; ocaxmaercs
0,04 monp AgCl. Ilo pe3ysbTaTaMm 3TOTO OIBITA COCTABHTE KOOPIMHAIMOH-
HYI0 (OpPMYITy HCXOTHOTO COETMHEHMSI.

5. M3 BogHOTO pacTtBOpa, comepxamero 0,2 MOJb KOMIIEKCHOTO CO-
equaeHnss coctaBa CoBrs:5NH;, mpu goGamenun AgNO; ocaxmaercs
0,4 mome AgBr. Ilo pe3ymbTaTaM 3TOTO OMBITa COCTaBHTE KOOPAMHAIIMOH-
HYI0 (OpPMYITy HCXOTHOTO COCTUMHEHYSI.

6. Jlns ocaxkaeHUsT XJIOPUA-MOHOB, COCTABIISIONINX BHEITHIOW chepy
koMIuIekcHoro coeaunenns cocraBa CrCl;-5H,0, u3 100 mi 0,02 M ero
pactBopa, norpedosasnocs 20 mua 0,2 M pacrBopa AgNOj;. [lo pesynbTa-
TaM 3TOr0 OIbITA COCTABHTE KOOPAUHAIMOHHYIO (hOPMYJY HCXOIHOIO CO-
eJIUHEHUS.
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7. CoctaBbTe (OPMYJIBI BCEX BO3MOXKHBIX KOOPIUHAIMOHHBIX H30MeE-
poB, ucxoms u3 cocraBa {Co(NO;)3-3NHz},, rme mis aroma Co KU = 6 u
n=1,2,3,4,5. Ha3oBure 3T KOMIUIEKCHBIE COEUHEHH.

8. CocTaBbTe MPOCTPAHCTBEHHBbIC M300PAKCHUS yYUC- U MPAHC-
WU30MEPOB CIIETYIOIUX KOMIUIEKCOB:

a) [Pt(NH3)2(N2Ha)2];

6) [CO(NCS)s(NO2)s]*;

B) [Co(NH3)4(NO,)];

r) [Co(en)2(Br)]";

1) [Cr(NH3)4(CI),]";

e) [Pt(NH3)2(NCS),];

x) [Pt(py)sCls],

9. Kommiekcunoe coemunenne [Pt(NHs),(Cl)2(NO,),] umeer nste reo-
METPHUECKUX 30MepoB. COCcTaBbTE MX Tpaduueckre H300pakeHHs.

TEMA Ne 4. Mpupopga xumunueckoii ceasu B KC. MeTtopg, BaleHTHbIX cBA3eM
(npakTuyeckoe 3aHATUE, 2 Yaca)

enn 3anaTus:

1. late mpencTaBieHre 0 MPUPOJIE XUMHUYECKOW CBA3U IO METONy Ba-
JICHTHBIX CBSI3EH B KOOPJAWHAIIMOHHBIX COCTUHEHUSIX.

2. HayuuTbcs ompenenars THII THOPWAM3AIUN aTOMHBIX OpOHWTaned M
TeOMETPUYECKYIO KOH(DUTYpaluio KOMILIEKCa.

3. HayuuTbcs npeicKa3biBaTh MarHUTHBIE CBOMCTBA KOMITJIEKCOB.

4. BBHITOJIHUTD YIIPayKHEHUSI.

Bonpocsl 115 o0cyxkneHus:

1. IlepeunicnuTe OCHOBHBIE TIOJIOKEHHS METO/1a BAJIEHTHBIX CBSI3€H.

2. MeTo[ BaJICHTHBIX CBSI3€H M TOHOPHO-aKIENTOPHBIN MEXaHU3M 00pa-
30BaHUs KOOPAMHALMOHHBIX COSMHEHUH.

3. llosicHuTe TEpMHUHOJIOTHIO: WOHHBIE M KOBAJICHTHBIE KOMILIEKCHI,
CIIUH-CBOOOHBIE, CIIMH-CBSI3aHHBIE, BHEIIHE- U BHYTPHOPOHUTAIBHBIE KOM-
TUIEKCHI.

4. Tunel TMOpUIM3aMKM aTOMHBIX OpOMTajel LEHTPaJBbHOIO aToMa U
NPOCTPAHCTBEHHAS! KOH(PUTypauus KOMIUIEKCOB.

5. JlaTUBHBIC T-CBS3H.
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BbInoJHUTH ypasKHEeHHA:

1. Onpenenute THI THOPUAN3ALUN B CIEAYIOLUINX KOMIUIEKCaX ¢ MOHOJCH-
TATHBIMH JITAH/AMH M IEHTPAITBHBIMH aTOMaMH d-3JIEMEHTOB, a TaKXkKe H30-
6pasuTe nx reomerprueckyio gopmy: [ZN(NCS),)*; [AUNCS).]’; [Hg(NCS).]*.

2. I3BecTHO, 4YTO KOMIIIEKC [Ni(CN)4]2' JWaMarHuTeH, a KOMIUIEKC
[NiCl,]* napamaruuten, non [Fe(CN)g]® comepuT TOIbKO OMH HECTIApEH-
bl 3eKTpoH, a HoH [Fe(H,0)]*" - mare. OGBACHUTE 3T dKCIEPHMEH-
TanbHbIe QakThl, 0a3upysck Ha metoxae BC.

3. OnpexenuTe TUI THOPUAM3AIMHN B CIEIYIOMNX KOMITIEKCAX C MOHO-
JCHTATHBIMH JINTAHIAMH ¥ HEHTPAIbHBIME aToMaMH - i d''- 3eMeHTOB, a
TaKKe M306pasuTe nx reomerpudeckyo dopmy: [Mg(H,0)e]*, [Zn(CN)4]?,
[Cu(NHs)2]".

4. Onpenenute THIT TUOPUAM3AIMH B CICAYIONIMX KOMILICKCAX ¢ MOHO-
JEHTATHBIMH JIMTAHAAMH ¥ [ICHTPaJIbHBIMU aTOMaMH d- 3JIEMEHTOB, a TaKkKe
m306pasuTe ux reomerpuueckyio  dopmy: [ZN(NCS)]?, [Au(NCS).],
[Hg(NH3),]*"

5.1lo Merony BaleHTHBIX CBS3eH MNPEACKAKUTE THUI THOPHIM3ALUH
aTOMHBIX OpOHTaNell KOMIUIEKCOOOpa3oBaTeNsi U TeOMETPUUYECKYIO (opMy
CIIEAYIOMINX JUaMarHUTHBIX KOMIUIEKCOB:

a) katnoH nuammuHcepeopa(l); rerpanranonukenat(Il)-uown;

0) karuoH TeTpadpomodocdopa(V); Tpunogomepkypart(ll)-uon;

B) Terpaxiuoporiarunat(Il)-uon; terpanmanonuakat(ll)-mnoH;

r) rekcaxjopocranHat(IV)-uon; rekcaruapokcoctuoar(V)-uoH;

n) terparunpokcoaypat(lll)-non; katron rexcaakpaamromuams(111);

e) rerparuapunoramnat(lll)-mon; rekcaxmopodocdar(V)-nox;

x) TpuruapokcounHkat(ll)-non; karnon rexkcaammuapyTeHus(1).

[TpoBepbTe Bamm oTBETHI 10 CIIPAaBOYHBIM JTaHHBIM.

6. [lo Meroay BaJeHTHBIX CBS3eH MNPEACKAKUTE THUI THOPHIM3ALUH
aTOMHBIX OpOMTaJell KOMIUIEKCOOOpa30BaTels U T€OMETPHYECKYlo (hopMmy
CJICAYIONINX MapaMarHUTHBIX KOMIUIEKCOB:

a) rerpaxnoponukenat(ll)-mon; katron xmoponeataammuaxpoma(lll);

0) rexcabpomoaypart(lll)-non; nenraunanoaksanukenar(ll)-non;

B) terpaxiopokynpat(ll)-non; katrnon rexcaaksaBaHanus(1l);

r) rekcapropokynpar(ll)-uon; rexcanmanoxpomat(1l)-uom;

1) kaTthoH rekcaaksamapranua(ll); rerpaxmopoauaksaxkynpat(1l)-moH.

22



TEMA Ne 5. OcHOBHbIe N0JIO}KEHUA TeopPUn Kpuctannmdeckoro nona (TKN)
(npakTnueckoe 3aHsTUE, 2 Yaca)

enn 3anaTus:

1. Jlate mpeacTaBiICHUE O MPHUPOJIE XUMUYECKOH CBSI3U COTJIACHO TEO-
pYU KPUCTATIMYECKOTO MOJISl B KOOPAUHAIIMOHHBIX COSTUHCHUSIX.

2. HayuuTbcsl COCTABIIATh CXEMBI PACHICIUICHHUS SHEPIETHUECKUX YPOB-
Hel IS DJIeKTPOHOB d-opOWTajet B OKTadIPUIECKOM, TETPadIPUICCKOM H
KBaIPaTHOM TIOJIE JINTaHIOB.

3. Hayuutbes mpenckas3biBaTh OKpacKy M MarHHTHBIE CBOWCTBAa KOM-
TIJICKCOB.

4. BBHIOIHUTD yIIPayKHEHUSI.

Bonpocsl 115 o0cyxneHus:

1. OcHOBHBIE TIOJOKEHUS TEOPHU KPHCTAJUTMIESCKOTO TOJISL.

2. Kakue (hakTopsl ONPEnessitoT CHITy KPUCTAIIIMYECKOTO 1MoJIs?

3. Kakue nosnst npyHUMAOT B TEOPUH KPUCTATTMYECKOTO OIA?

4. Kak ompenenstoT BBICOKO- U HU3KOCIIMHOBBIE KOMIUIEKCH? OT dero
3aBUCHT BBIOOP TAKOTO OMUCAHUS KOMILIeKca?

5. DHeprus paciienyIeHus U CUJIa OIS JIUTaHI0B.

6. Kak n3MeHHUTCsl 3HAUEHHE MapaMeTpa pPacIIelyICHUsI C YBEINICHUEM
CTETIEHN OKUCIICHHS M 3apsijia siipa KOMILIEKCO00pazoBares?

7. CnexTpoxuMudeckuii psia murangoB. Kakyio undopmanmro o gaet?

8. Kak ¢ mosuiuii Teopun KpUCTAIUTMYECKOTO MOJIST OOBICHSAETCST OKpacKa
KOMILJIEKCHBIX COeIMHEHMI? PacueT IIMHBI BOJTHBI OKPAIIEHHOTO KOMITIEKCA.

9. Kak BBIYHMCIIHUTE SHEPTHIO CTAOMIN3AIMN KPUCTAIUIMIECKUAM TTOJIEM?

10. CxemMa paciieryieHus SHEPreTHIeCKUX YPOBHEH st d-31eKTpOHOB
B OKTa3IpUUYECKOM I10JIE JINTaH I0B.

11. Cxema paciierieH!st SHEPreTHIeCKUX YPOBHEH i d-3J1eKTPOHOB
B TETPA3APHUUECKOM TI0JIE JIMTAHI0B.

12. Cxema pacuienyieHusi 3HEPreTHYeCKUX YPOBHEH it d-31eKTpOHOB
B KBaJPaTHOM I10JI€ JIUT'aH IOB.

13. Bddexr Ana — Temnepa. [ kKakux KOMILIEKCOB OH XapakTepeH?
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BbINoJIHUTH yHIpaKHEHU:

1. Kak mpoumcXOaWT  pacIieIUIeHHE  JHEePreTHYeCKUX  YpOBHEH
d-opOwuraineii mox JEWCTBUEM 3JIEKTPOCTATUYECKOTO TOJIS JIUTAHA0B B KOOP-
nuHanoHHbIX coequaeHmsax Ko[NiCl,] u Ks[Cr(SCN)g]?

2. Kakue 13 nepevrciIieHHBIX KOOPIUHAIMOHHBIX COCAMHEHHI OKparlie-
el u  kakme OecuBeTHol: [Cr(NH;),(H,0)4(NOs),;  Na[Ag(NO,),];
Ca[AlI(OH)sH,0]; Nag[V(SCN)g]; [Ti(H20)6]Cls? Ucnons3yiite mas 00bsic-
HEHHS TCOPUIO KPUCTAIUTMIESCKOTO OIS,

3. Vkakute MarHuTHble cBOMcTBa KoMmiutekcoB [Co(NO.)¢]* wu
[Ni(NCS)e]* Ha ocmoBe Teopun kpucrammuueckoro momns (NO, — murans
cwibHOTO ToJtst, NCS™ — jurasi cjiaboro mojis).

4. Ha ocHOBe TEOpHH KPUCTAILTMYECKOTO TOJS MPEICKAKUTES MATHUTHBIC
cpoiictBa komiuiekcos [Fe(H,0)s]*" u [Mn(OH)g]* (moie mrannos cra6oe).

5. U3BectHO, uto Komiuieke [Ni(CN),]* muamarHuTeH, a KOMIUIEKC
[NiCl,]* mapamaruuten, non [Fe(CN)g]® comepuT TOIbKO OMH HeCapeH-
HBIA JJIEKTPOH, a WOH [Fe(H,0)]*" — msre. O6bsicHuTe 3TN SKCIIEpPUMEH-
TanbHbIe (DaKThl, OCHOBBIBAsSCh HA TEOPUH KpucTaumuueckoro mois. (CN™ —
yuran cuibHoro nojs, Cl, HO — nmuranaet cinaboro mosis).

6. JluamarautHele kommiekcsl koGanpra(lll), Takue xax [Co(NHg)e]*,
[Co(en)s]*" 1 [CO(NO,)s]*, MMEIOT OpaHKEBO-XKENTYIO OKPACKY, @ Mapamar-
autHEe KoMIuTekchl [CoFg]” i [Co(H,0)sFs] — romy6sie. Jlaiite kauecTBeH-
HOE 00BSICHEHHE TAKOTO Pa3jInyMs B IIBETE HA OCHOBE TCOPUU KPHUCTAILTHYC-
ckoro nojs (en, NO,', NH; - muranmaer cunbroro mois, H,O, F - muranmbr
c1aboro o).

7. Kommuiekerr kobanbta(lll), comeprkamue Oosiee 0AHOTO BHIA JTUTAH-
JIOB, OOBIYHO IO OKPACKE OTIMYAIOTCS OT MKEITHIX WK TOyOBbIX KOMILICKCOB
c omuuM BuaoMm juraHga. Tak, tpanc-[CO(NH3),Cly]" — 3enemnsii, mmc-
[Co(NH3),Cl,]" — duonerossrii, [Co(NH3)sCI]** — témuo-kpacusrii. ITpes-
noxute o0bscHenue 3toro ¢akra. (Cl' — murann cimadoro momnst, NHz — nm-
TaH] CUIIBHOTO TIOJIST).

8. B xommiekcax [MLg], comepxamux rentpamsusie atomsr ¢ (n-1)d°
KOH(UTypaIueid, B CUILHOM T0JIe JIUTAHIOB HECIAPEHHBIN 3JIEKTPOH ¢ (n-1)
tog-IOLypPOBHS EPEXOUT Ha N €4-OAYyPOBEHb. COCTaBbTE SHEPreTHYECKYIO
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muarpammy  d-yposseit  kommuiexcos  [Cu(H,0)]**, [CU(NHs)g](OH), wu
[AgF]*, yautsiBast dpdexr Ana-Temnepa (NHz — murana cuisHOrO MO,
H,0, OH’, F — nmuransr cnaboro mos).

9. Kak 00BsICHSIET TEOpHUsSI KPUCTAIUTMYECKOTO TIOJIs MOsiBIeHHE (huose-
TOBOW OKPAackW y BOJHOTO pacTBopa, comeprkamtero katuonsi [Ti(H,0)e]**
(H,0 — nurang cmaboro moss).

10. Ha ocHOBe TEOpHH KPHCTAJUTHYECKOTO MOJISI YCTAHOBUTE, OYAyT JIH
JMaMarHUTHBIMU WU TTApaMarHUTHBIMU OKTa’3PUYECKUE KOMIUICKCHI, B KO-
TOPBIX JIMTAHIBI CO3MAI0T ciaboe mone: [Mn(C,04)s]*, [Fe(H,0)Fs]*.

11. Ha ocHOBe TeopuH KpUCTAJUITMYECKOTO TIOJISI YCTAHOBUTE, OYIyT JIH
AWaMariuTHBIMU WJIN IMapaMariHUTHBIMH OKTa3APUYCCKHUE KOMILJICKCEI, B KO-
TOPBIX JIMTaHIBI co3aaroT caaboe mone: [Cr(H,0)s]**, [CoFg]*.

12. BONBIINHCTBO KOMIUIEKCOB IMEPEXOIHBIX METAIOB UMEIOT SIPKYIO
OKpAacCKy, HO U3BECTHO HEOOJbIOE YUCIO OECIBETHBIX KOMIUIEKCOB. OOBbsIC-
HUTE MPUYMHY HAIWYUS WIA OTCYTCTBHS OKPAaCKH Ul CICIYIOIINX Iap
komiekcos: a) Gecupernsiii [Cu(NHs),]" u cuumit [Cu(NHs),]*"; 6) Gec-
usetHsIit [Au(CN),] 1 6ecuserusiit [CA(CN)g]*.

13. O6bsicHUTE TIPUYMHY HAIWYMS WM OTCYTCTBUSI OKpPAacKH AJIsl crie-
JYIOIIUX Tap KOMIUICKCOB:

a) moutn Gecupernblit [Co(H,0)s]*" u TémuO-crumit [CoCly]%;

6) 6ecusernbie [Mn(H,0)6]*" 1 [MnCl,]*.

14. O6wsicaute cienyronye GakTopbl, HAOII0JaeMbIe Ha OTIBITE:

a) kommiekchl Cr’’, HE3aBHCHMO OT TOTO, CBSI3aHBI OHH C CHJIBHBIMH
WK CJTaObIMU JIMTaHIaMH BCET/Ia MapaMarHUTHBL;

6) kommiexcsl [Co(NHz)s]*" 1 [Co(NO,)¢]* - nmamaruuthsL, a [CoFg]*
napaMarHuTeH;

B) BCE KOMIUIEKCHI Zn’* THAMATHUTHBL.

15. Vicnionb3yst TEOPHIO0 KPHCTAJUIMYECKOTO TIOJIs, OHpeesnTe, OymyT
JIM TUaMariuTHBIMU WM TMapaMarHuTHBIMHU CICAYIOIINE OKTa3APHUYCCKHUC
KOMIUIEKCHI, B KOTOPBIX JIMTAH/IbI CO3/Ial0T CHIILHOE TOJIE:

a) [Co(H20)2(CN)a];

6) IMN(CN)]*;

8) [Cr(NO)(CN)s]*;

25



r) [Co(en)s]*";

n) [Fe(CN)e]";

e) [Co(NO2)e]*;

%) [Fe(CN)e]™;

3) [Mn(CN)g]*;

1) [Cr(CN)e]*.

YKaxkuTe 4uciIo HECIMMAPCHHBIX JJICKTPOHOB Yy MLCHTPAJILHOIO aToMa
B IMapaMarHUTHBIX KOMITJICKCax.

16 I/ICHOHLS}’H TCOPHUIO KPUCTAJIIIMYECKOT'O 1T0JIA, YCTAHOBUTE, 6yI[yT JIN
AVMaMariuTHBIMU WKW NNapaMarHUTHBIMU CIICAYIOMINE OKTA3APHUICCKHUE KOM-
IUIEKCBI, B KOTOPBIX JIMTAaHABI CO3ar0T ciadoe 1oie:

a) [Co(NHs)e]*"; 6) [Mn(C;0.)3]"; B) [Fe(H,0)Fs]*; 1) [Cr(H,0)6]*";
1) [CoFg]*; €) [Mn(H,0)6]”".

YKaXHUTe€ YUCIO HECIAPEHHBIX AJEKTPOHOB y ILEHTPAJbHOTO aToMa
B [TapaMariiuTHBIX KOMIUICKCaX.

17.B xommexcax [CO(NO,)s]* u [Ni(NCS)e]* muranas obmagaror
CWIBHBIM TosieM. COCTaBbTE DHEPTeTUYECKYIO0 CXeMy 00pa3oBaHUS CBs3eil
B 9TUX KOMIUICKCAaX U YKOXKHUTEC MarHUTHBIC CBOMCTBA KOMILJIEKCOB.

TEMA Ne 6. OcHOBHbI€e NONOXeHUA TeopPUn NONA NINFAHA0B
(npakTuuyeckoe 3aHATUE, 2 Yaca)

enn 3anaTus:

1. Jlate mpeacTaBiIeHHE O MPHUPOJIE XUMUYECKOH CBSI3U COTJIACHO TEO-
PUH TTOJIA JIMTAaHAOB B KOOPAMHAIIMOHHBIX COCIUHCHUAX.

2. HayuuTbcs COCTaBIISATh CXEMBI 00pa30BaHMs MOJIEKYJIAPHBIX OpOHTa-
JIeW B KOMILJIEKCAX.

3. BBIMOTHAUTE yIIpaKHEHUS.

Bonpocs! 17151 00cy:KneHus:
1. OcHOBHBIE MOJIOKEHHUS TEOPUH MOJIEKYJISIPHBIX opOuTaneil npu oopa-
30BaHUM XUMHUUYECKON CBSI3M B XUMHUUECKUX COCAMHEHHUSX.
2. CocraBiieHHe cXeMbl 00pa3oBaHUs MOJIEKYJSIPHBIX —opOuTanei
Ha ipumepe monekybl CO.
3. OCHOBHBIE TOJIOKCHHUSI TEOPUH TTOJIS TUTAHJIOB.
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4. Kakue MOJEKyJIsIpHbIE OpOMTaIM HA3bIBAIOTCS CBS3BIBAIOLIMMH, Pa3-
PBIXJIIOIINMH, HECBSI3BIBAIOIIMU?

5. CocraByieHne cxeM 00pa3oBaHUs MOJIEKYJSIPHBIX OpOHTanel B OKTa-
9IPUIECKUX KOMILIEKCaX.

6. BBICOKOCIIMHOBBIE M HHU3KOCIIMHOBBIE OKTadpUYECKHUE KOMILIEKCHI
c dG—KOH(bHrypauHeﬁ.

7. CnH-CBOOOAHBIE U CITMH-CHIAPEHHBIE KOMITJICKCHI.

BbINOTHUTH YHpaKHEHHSI:
1. M300pa3ute cxemaTnuecku oOpa3oBaHHE MOJEKYISAPHBIX opOuTanen
B KOMITJIEKCaX:

[VClg]*; [CA(NH5).]*"; [PtCL]?.

TEMA Ne 7. TepmogMHaMMKa npoLecca KomnaekcoobpasoBaHusa
B pacrtBopax KC
(npakTuyeckoe 3aHATUE, 2 Yaca)

Menn 3anaTus:

1. JlaTe mpezacTaBiIeHNE O PAaBHOBECHH B BOJIHBIX PACTBOPAX KOMILIEKC-
HBIX COCIMHEHUI.

2. HayunTbcst COCTaBISITh YpaBHEHUS MEPBUYHOW M BTOPHYHOU JTUCCO-
nyuanuy KOMIIJICKCOB, a TaAKKC BBIPAXKCHHA 1JId CTYIICHYATBIX U 06HII/IX KOH-
CTaHT YCTOMYHMBOCTU KOMILJIEKCOB.

3. Hay‘II/ITI)CH MnpeacCKa3biBaTb, B KAKOM HalpaBJICHUM OOJDKHA MPOTEC-
KaTh PEaKLHs C YY4aCTHEM KOOPAMHALIMOHHOIO COEOWHEHHs; C KaKUMH JIH-
raHjamMu JOJDKEH TOT WM MHOW MeTaul 00pa3oBBIBaTh Hambosee MpOYHBIC
KOMILIEKCHI.

4. HayuuTbCsl pacCUMTHIBATH KOHIIEHTPALMIO CBOOOTHBIX HOHOB METall-
Jla B pacTBOpE KOOPAMHALIMOHHOI'O COETMHEHUS.

5. BEIMOAHUTD ynpakHEHUS U PEIINTh 3aa4H.

Bonpocsl n1s1 00cyxkneHus:

1. [lepBuyHas ¥ BTOPUYHAS JHUCCOITHAIINN KOMIUIEKCHBIX COCTUHEHUH
B BOJIHBIX PacTBOpax.

2. CymiecTByeT M TOHATHE KOHCTAaHTA PAaBHOBECHUS ISl MEPBUYHON
JUCCOLMALMH KOMIUIEKCHOTO coeanHeHnsa? OObSICHUTD, TI0UYEMY.
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3. JIns KaKuX KOMITJICKCOB IIEPBUYHAS JTUCCOIMAIINS OTCYTCTBYET?

4. KoHCTaHTBI HECTOMKOCTH KOMILIEKCOB.

5. B ueMm cocTOUT paznuyuie MEKAY TEPMOAMHAMUYCCKUMU M KOHIICH-
TPALMOHHBIMU KOHCTAHTAMH HECTOHKOCTH?

6. C u3MeHeHUEeM KaKol TepMOJAMHAMUYCCKON (DYHKITUM CBSI3aHBI BEJIH-
YUHBI KOHCTAHT HECTOMKOCTHU?

7. Kak BiusieT M3MEHEHUE SHTPOITMH HA KOHCTAHTHI YCTOHYNBOCTHU?

8. CrymeHuarbie U OOIIME KOHCTAHTHI OOpPa30BaHUS KOMIUICKCOB, UX
CBSI3b C KOHCTAaHTAMH HECTOHKOCTH.

9. CBs13b MEX]y TIOJIO)KEHHEM 3JIEMEHTOB B MEPUOJIUYECKON CHCTEME U
UX CITIOCOOHOCTBIO K KOMILJICKCOOOPa30BaHHIO.

10. B uem 3axmrovaeTcst KOHIIEMINS KECTKUX U MATKHX KHUCIOT M OCHO-
BaHUM?

11. Kakue KHCIOTBI OTHOCSATCS K )KECTKHM, a KAKHE — K MATKHAM?

12. Kako¥i xapakTep XHUMHUYECKOW CBS3W Mpeo0IagaeT B KOOpAHHAIHU-
OHHBIX COCAUHCHUAX, O6pa3OBaHHI>IX MSITKUMHA KHUCJIOTAMU U OCHOBaHI/IHMI/I?

13. Kakue MOHBI METAIIOB KOOPAHMHUPYIOT THOIIMAHAT-UOH Yepe3 aToM
a30Ta, a KaKue — 4epe3 aToM Cephi?

14. B yeM CyIIHOCTh XeJIaTHOTO 3 deKrra?

BbINOJIHUTH yNIPa:KHEHMA:

1. PaccMoTpuTe BO3MOXHOCTH  DJIEKTPOJIUTUYCCKON  THUCCOIUAITUU
B BOJHOM PacTBOPE KOMIUIEKCHBIX COCIMHEHHM:

a) ruapokcu auammuacepeopa(l);

0) terpaxsoporarunat(ll) kamus;

B) LMC-IUXJIOPOANAMMHHIUIATHHA,;

T') TpaHC-IUXJIOPOJMAMMHUHITIIATHHA,

n) rexcaranodeppat(1ll) xamms;

e) TerparuapokcounHkar(ll) matpus;

) OMC(LIMKIIOTIEHTAIUEHNIT)KOOATTBT.

[louemy HEKOTOpPBIE U3 3THUX COEAMHEHUN AUCCOUMHUPYIOT NOJTHOCTHIO, a
JpyTUe MPAKTUIECKU HE JUCCOIUUPYIOT?

2. YKaXuTe, Kakue W3 KOMIUIEKCHBIX COEIMHEHUH SIBISAIOTCS HEdJIEK-
TPOJIUTAMHU ¥ CHIIBHBIMH 3JIEKTPOJIUTAMU B BOJHOM PacTBOpE:
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a) K[PtCls]; [Pt(NH3):Bra]; Ks[Fe(CN)s];

6) [Pt(NHs3)2(OH),]Cl2; [Co(NH3)3(NO2)s]; Ha[SiFs];

8) [Cr(H20)sCIICl2; [Ag(N2H.)Br]; Naz[Zn(CN)y];

r) [CU(NH3),](OH)2; [Ag(NH3).]Br; [Fe(CsHs).].

JIJis CHUITBHBIX 3JICKTPOJIUTOB COCTABLTE YPABHEHHS SJICKTPOIUTUICCKON
JIICCOIIAAITHH.

3. 3anumuTe ypaBHCHHE JHUCCOIMAIMM B BOJHOM pPacTBOPE COJH
K,[Ni(CN),] u xommekcroro nona [Ni(CN),]%, BbIpaxkeHus I 0OLUX
KOHCTAHT YCTOWYUBOCTH [, U HecTolKocTH Ky, s cTylmeHYaThIX KOHCTaHT
muccornmaruu K kommiekcHoro nona. Kak cBs3aHbl Mexay coOoi Belndu-
HbI B 1 K, a Takke co CTyneHYaThIMU KOHCTaHTaMU qucconuanuu K;?

4. Kakoif KOMIUIEKCHBIH WOH JOJKEH OBITh NMPOYHEe: [Co(NH3)e]*" mim
[Co(NH3)6]*"; [Fe(CN)¢]* mmu [Fe(CN)g]*; [CA(NH3),]** umu [CA(CN),]*?
OO0OBscHUTE, HE UCTIONB3YS YHCIOBBIX 3HAYEHUI KOHCTAHT HECTOHKOCTH.

5. [Tonp3ysch CIIPaBOYHBIMH JAHHBIMH, OMPEICIUTE YCTONYUBOCTD ClIe-
JYIOIIHX KOMIUIEKCOB:

a) [Co(NH3)e]*" u [Co(en)s]*";

6) [Ni(N2Ha)e]*" 1 [Ni(en)s]*"

OOBSCHUTE PUYUHY PA3JINYKSI B YCTOMUUBOCTA KOMIUICKCOB B KaXJI0M
Habope.

6. Moryt i1 IpoTEeKaTh B MPSIMOM HarpaBlICHUN CIEAYIOIINE PEaKIuu?

a) Ko[Hgly] + 4KCN = K,[Hg(CN),] + 4Kl

6) [Pdl,]* + 4Br™ = [PdBr,]* + 41~

B) [AG(CN).]™ + 2NH; = [Ag(NHy),]" + 2CN”

r) [HgCl,]* + 41~ = [Hgl,]* + 4CI”

1) [PA(CN)4]%+ 4NH; = [Pd(NH3).]** + 4CN ~

7. YKkaxuTe 3HAaK CTaHAapTHOH 3Hepruu ['mOOca peakiuu B BOIHOM
pactope (T=298K): [Cd(H,0)e]*" + Br « [Cd(H,0)sBr]" + H,0, eciu koH-
cranta paBHoBecus K, = 1,0. Kakoii koMIiekc (peareHT Wid MPOIYKT) 00-
najaeT OoJNbIIeH YCTORYMBOCTHIO B pacTBOpE?

8. YkaxxuTe 3HaK CTaHIApTHOM 3Hepruu ['MOOca peakiyuu B BOJHOM pac-
tBope (T=298K): [Co(NH5)e]*" + 2H,0 > [Co(H,0)(NH3)s]** + NH5-H,0, ec-
nm KkoHcTanTa paHoBecHs K, = 2,2-10°. Kakoii KOMIUIEKC (peareHT wim
MPOAYKT) o0saaet OoJbIlel YCTOMYHMBOCTHIO B BOJHOM pacTBope?
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Pemuts 3aga4u:

1. Berunciiute KOHIIGHTpamuio HWOHOB cepedpa B 0,1 M pactBope
[Ag(NH;),]Cl, ecnu kOHCTaHTa HECTOMKOCTH KOMIUICKCHOI'O HOHa paBHA
5,89-10°%. PactBop comu comepxut 5 r/m NHs.

2. Koncranra Hecroiikocti mona [Hgl,]* pasxa 1,38-10%. Cxombsko
rpamMMOB PTyTH B Buje noHOB coaepxwurcs B 0,1 1 0,01 M K,[Hgl,], B koTO-
pom HaxoxuTted 5 r Nal?

3. Paccuwuraiite MossipHyto KoHIeHTpanuio katroHoB meau (1) B 0,006
M pactBope K,[Cu(NCS),4] B npucyrctBun KNCS ¢ xonuentpanueii 0,075
MoJib/1. KOoHCTaHTa yCTOMYMBOCTH [Cu(NCS)4]2' paBHa 3,3- 10°.

4. Ycranosute, Beimager ju npu 25°C 0cajiok, €Clid CMeIaTh PaBHBIE
o6bemsr 0,01 M pactBopa komiuiekca [Cu(NCS),]%, comepskaiiero omHo-
WMEHHBIH JIMTaH]l C KOHIIeHTpalueit 0,5 MOJIb/J1, U pacTBOpa CEPOBOIOPOIA C
KOHIEHTparueit HoHos S=, pasHoit 1,0-10™ mons/n. O6uias KOHCTaHTa 06-
pazoBanmst kommiekca [Cu(NCS),]* pasna 3,3-10% ITPgus = 1,4-10%.

5. Ycranosure, Boimaget jiu npu 25°C 0CcafoK, €Cid CMEIIaTh pPaBHBIC
o6vemsl 0,005 M pacteopa kommiekca [Ag(NHs),]", comepxkamero omHo-
WUMEHHBIH Jiurany ¢ KoHeHTparuei 0,052 monb/i, u 0,25 M pactBopa Cl -roHa.
OGast KoHcTanTa obpazosanmst [Ag(NHz),]* pasra 1,6:107; [Pagei = 1,8-10™.

6. Beramcrute AG nporecca [Ni(CN),]* <> NiZ* + 4CN’, ecom K, = 1,0-10%
npu 298K.

7. KoncranTa Hecroiikoct# noHa [Zn(OH),]* mpu 25°C pasna 7,08-107%,
Berunciure AG® nponecca: [Zn(OH),] > « Zn®* + 40H’ n nokaxwure, kakas
peaKnys MOXeT MPOTEKAaTh CAMOIIPOM3BOJIHO B PACTBOPE, COAEPIKALIEM 3TH
VOHBI.

8. Usmenenue suepruu I'u66ca mns nponecca [Cu(CN),] «<» Cu’ + 2CN’
npu 298K paBao 137,0 k/[x/mMonb. Berumcinnre KOHCTaHTYy HECTOWKOCTH
3TOTO KOMIUIEKCHOT'O HOHA.

9. PaccunTaiiTe KOHCTaHTY PAaBHOBECHS PEAKIIIN:

[Co(NH3)e]*" + 6CN + 6 H,0 <> [Co(CN)e]* + 6 NH3-H,0
110 3HAYEHHSIM OOILIMX KOHCTAHT obpasoBanus komruiekcoB (Bs ([CO(NHg)e]*") =
= 1,6-10%, B ([Co(CN)e]*) = 1,0-10%) u ykaxure npeuMyIecTBEHHOE Ha-
NpaBJICHUE MMPOTEKAHUS PEaKLHH.
10. PaccumnTaiiTe KOHCTaHTY PAaBHOBECHS PEaKLIUU:
[HgCl,)* + 41 & [Hgl,]* + 4CI
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110 3HAYCHISIM OOIIMX KOHCTAaHT oOpasoBanus kommuiekcos (Bs ([HYCl]?) =
= 1,7-10", B, ([Hgl,]*) = 6,8-10%) i ykakuTe IPENMYIIECTBEHHOE HAMPAB-
JIEHUE TPOTEKAHUS PEAKIHH.

TEMA Ne 8. B3aumHoe BAMsiHUe INraH[os
(npakTnueckoe 3aHsTUE, 2 Yaca)

enn 3anaTus:

1. /latb mipecTaBIIeHHE O TPAHC-BIUSHUH, OTKpBITOM M. 1. UepHsaeBbIM.

2. OOBSICHUTD 3aKOHOMEPHOCTH PEAKIIMH 3aMELICHHUS C MO3MIUN 3aK0-
HOMEPHOCTH TPaHC-BIUSHUSL.

3. PaccMoTpeTh TeopuM TpaHC-BIHSHHUS.

4. PaccMOTpeTh MPENICTABICHUE O IIUC-BIUSHUH,

5. BBINOJHKUTE yIIpaskHEHUS.

Bomnpocsl ajis1 00cyKaeHUs:

1. Tpauc-pnusiaue, otkpeitoe . U. UepHsieBbIM.

2. Psan tpancBiusHus uranioB B komrniekcax Pt(1D).

3. OOBsCHEHHE 3aKOHOMEPHOCTEH peakiuid 3aMeUICHHs C MO3UIUHN 3a-
KOHOMEPHOCTH TPaHC-BIUSHUS.

4. Kak ucxojs 13 3aKOHOMEPHOCTEH TPaHC-BIMSIHHS MOYKHO OOBSICHUTH
npasuiio [lefipone?

5. B gem 3akmouaercs npasuiio Meprencena? Kak oHO CBSI3aHO ¢ TpaHC-
BIINSTHHUEM JIMTAHIIOB?

6. [Touemy ¢ MOMOIIBIO THOMOUYEBUHHOW peakiuu KypHakoBa MOXHO
OTPECIUTh TCOMETPHUYECKYIO KOH(DUTYpAIIMIO KOMILIeKca?

7. Teopuu TpaHc-BiusHuA. TpaHcBiusHue 1o [punOepry. Tpanc-
addexT mo Yarry.

8. KuneTtuka peakiuii 3aMeIeHus1 1 U30TOIMMHOTO OOMEHA JINTaHJIOB.

9. NueprHbIe U JIa0WIbHBIC KOMIUIEKChl. KMHETHKA U TPaHCBIIUSHUE.

10. Luc-BnusHuC.

BbINOTHUTH ynpaKHeHHsI:

1. [Toyemy crpoenue komiuiekca cocraBa [Pt(NH;3)C,H,Cl,] 3aBucur ot
NOPsIIKa BBEACHUS JIUTaHI0B?

2. llpennoxure cXeMbl CHHTE3a CIEAYIOUIMX KOOPIMHALUOHHBIX CO-
enunennit ucxozs u3 K,[PtCl,]:
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a) muc-[PtPy,Cl,]

0) tpanc-[Pt(NH;),l,]

B) muc-[PtNHzPyCl,]

r) Tpanc-[PtNH;PyCl,].

3. Kak 3aKkOHOMEpPHOCTH TPaHCBIHSIHUSA OOBSCHIIOT UCXOJS U3 MOJSPU-
3allMOHHBIX MPECTABICHUI?

4. [Toyemy oOpa3oBaHWE T-IATHBHOW CBS3H MEXKIY LEHTPAIbHBIM aTO-
MOM M JIMTaHJOM yCKOPSIeT 3aMEIIeHHE JINTaH/a B TPAHC-TIOJIOKESHUH?

5. B xakux ciydasx MposBISIOTCS OJHOBPEMEHHO G-TPaHC- M T -TPaHC-
3 dexTrI?

6. B coOTBeTCTBHHM ¢ BpeMeHeM NPOTEKaHMS PEeakMy OOMEHa JINTaHIaMH
(L*) ycTaHOBHTE TIOPSIOK YBEINUEH s TaOMIEHOCTH KoMIuiekcos [ML,]*:

a) [Zn(H,0)e]*" — 2 mus;

0) [Bils] — 5 mun;

B) [A1(C,04)3]* — 0,3 mug;

r) [Cr(H,0)6]*" — 3480 muH.

7. Vcnione3ys sBJIE€HWE TPAaHC-BIUSIHUS B KOMIUIEKCHBIX COCIMHEHHSX
wratuael (1), HamummTe ypaBHEHHWE pPEaKIMH, MO KOTOPOW HCXOAS W3
K,[PtCl,] moxuo momyuuts mmc-[Pt(NH3),Cl,].

8. Mcnonb3ys siBIeHHE TpaHC-BIMSHUS JUT'AHIAOB B KOOPIUHAIIMOHHBIX
coenmHenusx mwatuHbI(1l), coctaBpTe ypaBHEHHUS peakiyii, ¢ IOMOIIBIO KO-
Topbix MOkHO mony4dnuth TpaHc-K[Pt(NH3)(CN)Cly] u muc-[Pt(H,0),Cly],
€CII UCXO/IHBIM BEIIECTBOM siBIIsieTcs TeTpaxiioporuiatuaaT(ll) kamms.

9. [Ipu nmetictBum ammmaka Ha TeTpaxiopormaTtuaat(ll) kanus oOpasy-
eTcsl IMC-U30Mep (a He TPaHC-U30Mep) AUXJIOpANAMMHUHILTATHHBL. OObICHH-
TE 3TOT (PAKT.

TEMA Ne 9. KucnotHo-ocHoBHble cBocTBa KC
(npakTnueckoe 3aHsaTHe, 2 Yaca)

eab 3ansaTHUSA:

1. Jlate mpencTaBiieHHE O KHCIOTHO-OCHOBHBIX CBOWMCTBaX KOOPAHMHA-
IIUOHHBIX COCTUHEHUI

2. PaccMoTpeTh akBa-THPOKCONPEBPAILIEHUS H aMUIOPEAKIIHH.

3. PaccmoTtpeth (hakTOphl, OT KOTOPBIX 3aBUCAT KHCIOTHBIC CBOWCTBA
KOMIIJIEKCOB.
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4. BBIOTHUTD yIPaKHEHUS.

Bonpocsl 115 00cyxnenus:

1. Yem 0OyCIIOBJICHBI KUCIOTHBIE CBOMCTBA KOOPAWHAI[HOHHBIX COCIIH-
HCHHU?

2.Yrto oOmiero Mexay akBa-TUAPOKCOINPEBPAIICHUSIMUA M aMHIIOpEaK-
UAMHA?

3. [lepeuncnure GakToOpbl, OT KOTOPHIX 3aBUCAT KUCIOTHBIC CBOWCTBA
KOMILIEKCOB.

4. Yo Ha3pIBacTCS MOHHBIM MOTeHITHANIOM? Kak ero BeIMYMHA BIHSCT
Ha KHCIIOTHBIEC CBOMCTBA KOMILIEKCOB?

5. Kak Bnusier yBenuueHue uucia Monekyn RH Bo BHyTpeHHel cdepe
Ha KUCJIOTHBIE CBOMCTBA KOMILIEKCOB?

6. UeM MOXKHO OOBSCHHTH, YTO KHUCJIOTHBIC CBOMCTBA aKBAKOMILICKCOB
BBIPaXXCHBI CHIIbHEE, YeM aMMHaKaToB?

BbINOTHUTH yHpaKHeHHsI:

1. Kakoli U3 cleayromux KOMIUIEKCOB sIBJISIETCSl OoJiee CHIILHOM KUCIO-
toi? Ilouemy?

a) [Co(NH,3)sCI]** mmu [Co(NH,)4(H,0)CIJ*;

6) [CrPy,(H,0)4]*" mmu [CrPy;(H,0)s]*;

B) [CO(NH5)e]** mmm [Co(NH3)e]*;

r) [Cr(NH3)sCI]* wmui [Cr(NH;3)s(H20)]%";

1) [Pt(NHs)3(H20)Clo]*" mma [Pt(NHz)s(H,0)]*".

2. CocTaBbTe ypaBHEHHs MPOTOJUTHYCCKUX PEAKIIUi B BOJHOM PacTBO-
pe Ul KOMIUIEKCOB, MPOSBISIONMX KHciIoTHbIe cBoiictBa [Cr(H,0)sCI]>,
ocHoBHBIe cBoiictBa  [CrPy,(H,0);OH]** wu cBoiictBa ampoanTos
[Zn(H20)3OH]+

3. CocTaBbTe ypaBHEHHs MPOTOJMTHYESCKUX PEAKIIUiA B BOJHOM PacTBO-
pe JUIs KOMIUTEKCOB ¢ OCHOBHBIMHU cBoiicTBamu - [CO(NH3)sOH]*, kucmor-
mpiMu coiictBamu — [CO(H,0)(NHa)s]** u coiictBamu  amdonuTo —
[Zn(H,0);0H]".

4. Hammmkte — ypaBHEHWs — peaknuii  THAPONH3a  aKBaKaTHOHOB
[Cr(H0)6]**, [Ni(H20)e]*".

5. CocraBbTe ypaBHEHHs MPOTOJUTHYSCKUX PEAKIIUI B BOJIHOM PacTBO-
pe 1Sl KOMIUIEKCOB, MPOSBISIONIMX OCHOBHBIE CBOWCTBA!
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a) [Rh(NH3)sNH,]*';

6) [Pt(NH3),CINH,]*";

B) [Pt(NH3)sOH]*".

6. CocraBbTe ypaBHEHHS MPOTOIUTHUECKUX PEAKIUH B BOAHOM PacTBO-
pe JUT KOMIUTEKCOB, MIPOSIBIISIONINX KHCIOTHBIC CBOWCTBA:

a) [CrPy,(H,0)4]*";

6) [Co(NH3)4(H20)NO,J*";

B) [Pt(Hzo)z(NH3)2]2+-

7. B BoAy BBOZAT CIEAYIOMINE KOMIUICKCHI:

a) katioH Tetpammunamenu(1l);

0) TerpadpomorurromOaT(Il)-uoH;

B) rekcaruapokcoxpomat(Ill)-nox;

') KaTHOH rekcaaMmuHK00asTa(ll);

1) terpanononuHkat(ll)-noH;

e) rexcakuc(tuorranaro)deppat(Il)-mon.

IIpoTekaroT peakiuy akBaTanuy (3aMelICHUE JINTaHa MOJICKYJIaMH BO-
I61). YKaxuTe HanOoJee BEpPOSATHBIC MO COCTaBY MPOMYKTHI peakiuu. Bar
BEIOOpP 000CHYHTE CITPaBOYHBIMU TaHHBIMU.

TEMA Ne 10: TpaHc-BAMAHUE U KUCNOTHO-OCHOBHbIe cBoicTBa KC

(npakTHyeckoe 3aHATHe, 2 Yaca)

enn 3anaTus:

1. JTate mpencraBieHrne O B3aMMOCBA3H KHUCIOTHO-OCHOBHBIX CBOMCTB U
TpaHC-BIMSIHHA JIUTaHI0B.

2. PaccMOTpeTh XapakTep XUMHUECKOW CBSI3M METaJUT — JIMTaH/.

Bomnpocsl ajist 00cyxneHus:

1. Kak nonsipu3aliioOHHass MOJEIb TPAHC-BIUSHHUS OOBICHSIET, MOYEMY
muc-[Pt(NH;),(H,0),] sBnsercs Oonee cnaboil KUCIOTOH, 4eM TpaHc-
n3omep? Kak 310T pakT MOXHO OOBSICHHTH HCXOJIS M3 MOJEIH G-TpaHC-
BIMSHUA?

2. UeMm OOBSCHHUTH, YTO B MPUCYTCTBHU MOJIEKYJIbI ITHIICHA YCHJIMBA-
eTcs KHUCIOTHask jaucconuanus Mmojekynsl RH, Haxopnsmeiics B TpaHc-
MIOJIOKEHUH ?
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3. O6bsicanTe, moueMy komiuieke [Pt(NH3),]>" B BoxHOM pactBope KHCIOT-
HBIX CBOICTB He IposiBisieT, a [Pt(NHa)y(CoHy)]? sBistercst caboii KHCIOTOI.

4. B KaKHX Clly4asx, CPaBHUBas KOHCTAHTBI JHCCOIMAIIMU KOMILICKCOB
MOYKHO CY/IUTh O TPAHC-BIUSHUU JIMTAHIOB?

5. Koncranta kucinoToit muccormarmu muc-[Pt(NH,CHg), (H,0).]**
paBHa 2,7-10'6, a KOHCTaHTa JIUCCOLIMALIMU 111/10-[Pt(NH2C2H5)2(H20)2]2+
paBHa 2,9-10°. Kakoii U3 aMHHOB — METHIAMHH HIIM STHIAMHUH — 00lIajaeT
HECKOJIBKO OOJIBIIIMM TPAHC-BIUSHHEM?

6. Kakyro nndopmanuo MOXXHO MONYy4YHTh, CPAaBHUBAsE KOHCTAHTHI JIHC-
COIMAI[MMA aHAJOTUYHO IOCTPOCHHBIX KOMIUICKCOB C JIFOOBIMH TpaHC-
AKTHBHBIMH JIMTaHIaMH?

7. KoHcranta  KUCJIOTHOW  JHMCCOIMAIlMM  KOMIUIEKCA  TpaHC-
[Pt(NH3)x(CH3),S(H,0)]*" pasua 5-10°, a tpamc-[Pt(NH3),(PhsP)(H,0)]*
3.10°°. MoKHO 1M Ha HTOM OCHOBAHHH CIEJIATH BBIBO/JI, KAKOM M3 JIBYX JIH-
ranjoB obnagaet Oojiee CHIBLHBIM TPAHC-BIUSIHUEM?

8. TuomoueBuna Thio o0nagaet GONBIINM TpaHC-BIUSHUEM, YEM JHMeE-
THICYIbMOKCHA, a KHucIoTHbe cBoiictBa Tpanc-[Pt(NH3)(CHz),S(H,0)]**
BRIP@XEHBI cHIbHee, ueM y Tparc-[Pt(NH3),Thio(H,0)]**. Uro moxHO cka-
3aTh O XapaKTepe XUMHYCCKUX CBS3EH B ATUX KOMILICKCaxX?

TEMA Ne 11. OkucamtenbHo-BoccTaHoOBUTeNbHbIe cBoiicTBa KC
(npakTuuyeckoe 3aHATUE, 2 Yaca)

Mens 3anaTus:

1. Jatb mpencrapnenne 00 OKMCIUTETBHO-BOCCTAHOBUTEIBHBIX CBOWUCT-
Bax KC.

2. PaccMoTpeTh BIIMSHHE TPUPOABI JIMTAHIOB HA OKUCIUTEIHHO-
BOCCTaHOBHUTEIbHBIE CBOWCTBA.

3. Onpenensars Hanpaenenne nporekanuss OBP ¢ yyactuem xomruiekc-
HBIX MOHOB.

4. BBIMOIHUTD YIIPaKHEHUS M PELIUTH 33/1a4H.

Bonpocsl n1s o0cyxkneHus:
1. YUro mpencrasisier cob0il OKHCIUTENbHO-BOCCTAHOBUTEIBHBINA 3JIEK-
TPOJ U €ro NoTeHIran?
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2. Hamnmmre ypaBHeHne HepHcTa Ons  OKMCIMTEIbHO-BOCCTA-
HOBHUTEJIFHOTO JIEKTPO/IA.

3. Kakue cBoiicTBa BEILECTB XapaKTEpU3yIOT BEIMYMHBI CTAHAAPTHBIX
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX MTOTEHIIATIOB?

4. ChopmynupyiiTe  yCIOBHS, TPH  KOTOPBIX  OKHCIUTEIHHO-
BOCCTAHOBHUTENBHAS PEAKIUS TPOTEKACT CAMOIIPOU3BOIIBHO.

5. Kak MOXHO paccunmTaTh KOHCTaHTYy PpAaBHOBECHsI OKHCIUTEIHHO-
BOCCTAHOBHUTEJIFHOM peakiyn?

6. UeM MOXHO OOBSICHUTH, YTO B OOJIBIIMHCTBE CIIy4acB KOMILIEKCOO00-
pa3oBaHue MPUBOAUT K OCTa0JICHUIO OKUCIUTEIBHBIX CBOMCTB MOHA METall-
J1a, HAXOJISIILIETOCs B BBICIICH CTETICHNW OKUCIICHUS?

BhInoJaHUTH yHpaskHeHUs U PEeIIUTDh 3aa4u:

1. DneKTpoAHBIE TOTEHITHAIBI CHCTEM:

Co*" + e « Co®* u [Co(NH3)e]*" + e «> [Co(NH3)e]**
cootBeTcTBeHHO paBHH 1,842 B u 0,1 B. B xakom Bune Co(Ill) 6onee cra-
OMIIEH U B KAKOM TIPOSIBIISIET OOJiee CHITbHBIE OKACIUTEIbHBIE CBOUCTBA?

2. [Tonb3ysich 3HAYECHUAMU 0O0IIUX KOHCTAHT O6pa3OBaHI/I$I KOMIIJIEKCOB,
OIpPEACIIUTC, B KaKUX ClIydasaX B BOJAHBIX paCTBOpax HpOH3OI71I[CT 3aMCIICHUC
muraHioB? 3aluIInTe MOJEKYISPHBbIE ¥ HOHHO-MOJIEKYJISPHBIE YPaBHEHUS
BO3MOXHBIX PEAKLIUI:

K>[HgBry] + Kl —,

K,[HgBr,] + KCI —,

K,[HgBr,] + KNCS —

(Bn: [HgBr,J” = 1-10%; [HgCl,)* = 1,7-10"; [Hgl,]” = 6,8-10%;
Hg(NCS),)* = 1,6-107).

3. Tlonb3ysick 3HaUSHUSIMH OOIIMX KOHCTaHT 00pa30BaHHs KOMIDIEKCOB,
OIPEZICIIUTE, B KAKUX CIIydasx B BOJAHBIX PacTBOPax MPOMU30MIET 3aMEIICHUE
JIMTaHA0B B xomImiekcax? Hanwmmmre MOJICKYJIAPHBIE 1 MOHHO-MOJICKYJIAPHBIC
YpaBHEHHS BO3MOXHBIX PEaKITHIA:

K[Ag(NOy),] + NH,OH —,

[Cd(NH5),4]Cl; + KCN —,

K[Ag(NOy),] + KI —
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(Bn: [Ag(NO,),]" = 6,8-10% [Agl,]” = 5,57-10"%; [Cd(NH3),]*" = 2,3-10;
[CA(CN),]* = 1,3-10"; [Ag(NH3),]* = 1,6-10).

4. [Tonp3ysch BEMTUYMHAMU CTaHIAAPTHBIX (OKUCIUTEIHHO-BOCCTAHO-
BUTEJIbHBIX) TIOTCHIUAJIOB, ONIPEAEIUTE, BO3MOXKHBI JIH CIEIYIOLUINE OKHCIH-
TEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIIN:

K4[Fe(CN)e] + 12 =

Ks[Fe(CN)e] + Kl =

([Fe(CN)e]* + 1 e = [Fe(CN)q]*, ¢° = +0,36 B;

I, +2e=2I,¢°=+0,535 B).

5. MoryT nu caMOIIpON3BOIBHO POTEKATH CIEIYIOIINE PEAKIINN?

IToaTBEpAUTE pacuyeTaMu:

a) K,[PdClg] + K;[PtCly] — K;[PdCl,] + K;[PtClg];

0) K,[PdBr,] + K;[PtBrs] — K,[PdBrs] + K;[PtBr,].

6. PaccunTaiiTe KOHCTaHTBI PABHOBECHS CIEAYIOLINX PEAKLIUN:

a) [Ru(NH3)e]** + [IrBrs]* — [Ru(NHa)e]*" + [IrBrs]*;

0) K4[Fe(CN)g] + K;[IrClg] — Ka[Fe(CN)e] + Ks[IrClg].

TEMA N2 12. OKnucnmntenbHoO-BOCCTaHOBUTENbHbIE nNpeBpaweHna KC
(npakTUueckoe 3aHsaTUE, 2 Yaca)

Menn 3anaTus:

1. PaCCMOTpeTB Pa3IMYHBIC BHUJbI OKUCIWUTCIbHO-BOCCTAHOBUTCIIBHBIX
MpEBPALLICHUNA KOOPJAUHAMOHHBIX COCIUHEHUH.

2. Hayuutbest cocraBisite ypaBHeHHs: OBP pasnuuHbIX BHIOB € y4a-
ctuem KC.

3. BEIoaHUTE yripaskHEHUs!.

Bonpocel 1151 00cy KICHHA:

1. OkHuCANTENBHO-BOCCTAHOBUTEIBHOE B3aUMOACHCTBHE MEXKAY KOM-
IJIEKCAMHU Pa3HbIX MeTauloB. IIpumepsl.

2. OxucnurenbHOe npucoeanHenue. [Ipumepsr.

3. BHyTpucdepHOE OKHCIUTEIFHO-BOCCTAHOBUTEIEHOE B3aUMOJEHCT-
Bue. [Ipumepsl.

4. B3aumopeicTBUE MEXIY KOMIUIEKCHBIMH COEIMHEHUSIMH OJIHOTO M
TOTO € MeTajlla B pa3HOi cTeneHu okucienus. [Ipumepsl.
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5. BzaumogeiicTBie MeXIy KOMIUIEKCHBIMH COCIMHEHUSIMH OIHOTO U
TOTO K€ METAJUIa B OAMHAKOBOW CTENIEHU OKUCJICHHSA, HO C Pa3HBIMHM JINTaH-
Jamu. ITpumepsr.

BbINoJIHUTH yNIpasKHEHMA:

1. Hanmumure ypaBHEHUS] OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKIHi
MeXly KOMIIEKCAaMH OJJHOTO U TOTO e MeTayuia. Kakue u3 HUX MoryT nmpo-
TEKaTh B IPSIMOM HaIIPaBICHUU?

a) [Pten]*" + [PtCl,]*> = Pt + ...

6) [Pden,]** + [PdCI,]* = Pd + ...

B) [PtPy,]** + [PtCI,]* = Pt +...

2. Kap6onun wukens [Ni(CO)4] MOXeT OBITh MONydYEH MPH JICHCTBUU
okcyaa yriepona(ll) Ha TOHKOAUCIIEPCHBIN MOPOIIOK MeTauia. Kakoit 00b-
€M 3aliMeT TeHTaKapOOHWII HUKEJS, €CIIM B PEaKkuio BCTynuio 23,48 T HH-
Kens, a morepu coctaBuin 10%?

3. HammmmTe ypaBHEHHSI peakiuid, WCHONB3Ys JIOObIe HEOOXOIUMEIE
PEaKTUBBIL

Zn — [Zn(NHj3),]SO,,

Pb — K,[Pb(OH)4],

Cu — [Cu(NH3)4](OH)..

4. [Tonp3ysCch BEJIMYMHAMH CTAaHIAPTHBIX 3JEKTPOJHBIX IMOTEHIMAJIOB,
OTIpeJIeJINTE, BO3SMOXKHBI JIM CIEAYIOLINE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peakuuu:

Au + NaCN + O, —,

Ag + NaCN + O, —,

Hg + NaCN + O, —,

([Ag(CN),] + e = Ag + 2CN"; ¢° = -0,31B;

[Hg(CN),J* + 2 e = Hg + 4CN; ¢° = -0,37B;

[Au(CN),] +e = Au + 2CN"; ¢° = -0,61B;

0, + 2H,0 + 4 e = 40H’; ¢° = +0,401B).

Harnmmure ypaBHEHUS peakui.

5. na nomyuenus rekcaxmnopopoaara (I1I) Hatpus cmech u3MenbueHHO-
ro Metamnueckoro poaus ¢ NaCl moasepraioT XJI0pupOBaHUIO MPH BICO-
KoM Temiieparype. Hanumure ypaBHEHHE peakLyu.
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6. Pasnoxkenne koopmauHaimonsoro coemuaenust [La(IM®DA)g][Cr(SCN)g)
npu Temreparypax ~ 250 °C npoTekaer ¢ OTHICIUICHHEM JIMTaHIa KaTHOHA.
3anumuTe ypaBHEHHE PEaKITIH.

7. CocTaBbTe YpaBHEHHUS pEaklHi, MPOTEKAIOUIMX MPH HAarpeBaHUU
CJIENYIONMX KOOPAMHAIIMOHHBIX COEAMHEHWH M TPHUBOJANINX K 3aMelle-
HUIO JIByX KOOPAMHAIIMOHHBIX MECT MOHAMH BHEIIHEW cdephl ¢ 00pa3oBa-
HueM aByxiuranaHbix komruiekcoB: [Pt(NH3)4]Cly; [Rh(H20)(NH3)s]ls;
[Pt(py)4]Br..

8. [lonbepute k03P PHUIMEHTHI B YypaBHEHHSX OKUCIUTEIHHO-BOCCTA-
HOBHUTEJHHBIX PEAKIIHiA, MPOTEKAIONUX B BOAHOM PAaCTBOpPE, DJIEKTPOHHO-
MOHHBIM METOJIOM:

[Fe(CO)s] + OH = [Fe(CO),]* + CO4s* + H,0,

[PtCIg]* + H,0 + SO, iy = [PtCI,]* + CI' + SO,* + H;0".

9. 3aKkOoHUYUTE YpaBHEHUS B3aUMHOIO [IPEBPAILICHHSI HOHOB

[Fe(CN)a]” + e > [Fe(CN)g]”

B 3aBHCHMOCTH OT CPEJIbI:

K4[Fe(CN)g] + H,0, + H,SO4 —,

Ks[Fe(CN)g] + H,O, + KOH — O, + ...

10. CocTaBbTe ypaBHEHHE pEAKIM MOJHOTO 3aMEIICHUs JIMTaHOB
B BOJJHOM pacTBOpeE:

Ks[RhClg] + K2C,0, =,

[Co(NH3)sCI]CI; + en =,

[Cr(H0)e]™ + OH' =,

[Ni(en),;]SO, + KCN =,

K2[PtCI4] + N2H4 =

[Ni(H,0)g]*" + NHz =

TEMA Ne 13. TeopeTtuyeckue ocHoBbl cMHTe3a KC
(npakTnueckoe 3aHsaTHEe, 2 Yaca)

enn 3anaTus:

1. PaccMoTpeTh 3aBUCHMOCTB CIIOCOOHOCTH 3JIEMEHTa K KOMILIEKCOOOpa-
30BaHUIO OT ero nojoxeHus B [lepuonnueckoii cucreme /1. . Meneneesa.

2. Hayuntbcsi cOCTaBIATh YpaBHEHMS PEAKLMH Pa3IMYHBIX TPYII IS
nosyuenus KC.

3. BBINOTHAUTE yIIpaKHEHUS.
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Bonpocsl n1s 00cyxkneHus:

1. Ha3BaTe OCHOBHBIE TPYMIbI PEAKINH KOMIUIEKCHBIX YaCTHII.
2. Peakmin nprcoeinHEHNs, 3aMEIIECHHS FITH OTIICTUICHUSL.

3. Peaknuu CcBSI3aHHOTO JIMTAaHJA.

4. Peakiuy n3oMepu3aniy KOMILIEKCa.

BuInmoaHuTHL yHpaskHeHUs :

1. Kak u3 30, mwmu 3(OH), (O - Ge, Sn, Pb) momy4uTs ruapOKCOKOM-
riekcel? Hanummte ypaBHEHUS! peakiyid.

2. Kak m3 okcugoB D0 u ruapokcunoB I(OH), momyanTs rugpoxco-
komrutekcrl (D - Ge, Sn, Pb)? HanmmmTe ypaBHEeHUS peakIni.

3. Kak u3 3,03 uimu I(OH); (D - Al, Ga, In) noay4uTh THAPOKCOKOM-
wiekcbl? Hanuimunre ypaBHEHHsI peaKLMid.

4. Yem 00ycNOBIICHO YBEIMYCHUE PACTBOPHUMOCTH Hoja B BOJIE TP A0-
OaBiieHny noawaa Kanua? Hanwmmre ypaBHeHHE peakny.

5. [Ipu B3aumonericteuu 3,92 r rugpokcuna meau (I1I) u 150 mu BogHO-
ro PacTBOpPa aMMHAKa ¢ MaccoBoit goieit NHz 25% u mnoTHOCTBI0 907 Kr/nm®
obpazoBacst pactBop ruapokcuna Terpaammunmend (II). Onpenenure mac-
COBYIO 10110 (B %) 3TOTO BEIIECTBA B MOJYYCHHOM PAacTBOPE.

6. Munepan kpuonut Nag[AlFg] cuHTe3upyIOT Ha 3aB0/IaX COBMECTHBIM
B3aMMOJICHCTBUEM THAPOKCH/IA aTIOMUHMS U KapOoHaTa HATPUsA ¢ (GTOPOBO-
JopotHOM KucnoToi. CocTaBhTe ypaBHEHHE PEAKITHH.

7. Xnopup cepedpa pacTBOpsieTcsi B pacTBOpax aMMUaKa U THOCYJb(ara Ha-
Tpust. Hanmimmmre MosieKy sipHbIe 1 MOHHO-MOJIEKYJIAPHBIE YPaBHEHUS PeaKIyil.

8. CocraBbTe ypaBHEHHs pEaKIHUH MOJTYYECHUS JBYXJIHMTAHIHBIX KOM-
TUIEKCOB, COJIEPKAIUX PAaBHOE YHCIIO 00OUX JINTaH]IOB:

Ko[PtCl,] + py =; [RhCIg]* + en =;

[Cd(H,0)¢]*" + NH,OH =.

9. Kakoit nzomep IuxiopoJuaMMHUHILIATHHEI TTOy4YaeTcs IPY HarpeBa-
HUM xjopua TerpaaMMuHILIaTUHBI(1T)?

10. CocraBbTe ypaBHEHHS PEakIHid, C MOMOILBI0 KOTOPBIX MOXKHO IIO-
ayuuts Tpanc-[Pt(NH3)2(OH),]SO,, ncxons us [Pt(NH3)4]SO,4 u H,0,.

11. 3maueHne CTaHAAPTHOTO JJIEKTPOIHOTO MOTEHIMANA MOJTypeak-
man: Hg?  + 2 ¢ o Hg(x) 6onbme nHyns. Onnako pryTs pearupyer ¢ HI
C BbleNieHHeM Bojopoaa. O0bsicHUTE 3TOT (aKT U COCTaBbTE ypaBHEHHE
peakuuu.
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TEMA Ne 14. Ucnonb3oBaHME OKUCIUTENIbHO-BOCCTAHOBUTE/IbHbIX
peakuuit ans cuHTesa KC
(npakTnueckoe 3aHsaTHe, 2 Yaca)

enn 3anaTus:

1. PaccmoTpeTh pa3nuyHble BUABI OKHUCIUTENHHO-BOCCTAHOBHUTEIILHBIX
IpEeBpaLIeHNH U1 CHHTE3a KOOPAUHAILIMOHHbBIX COSANHEHUH.

2. Hayuutbes cocraBisath ypaBHenus OBP pasnudHbIX BHIIOB ¢ y4a-
ctueMm KC.

3. BBIOTHAUTE yIpaKHEHUS.

BbINoJIHNTH YNIPaKHEHUs] M PeLIMTh 3a/1a4u:

1. «lJapckass BoAKa» pacTBOpSET MaIaAWiA, o00pa3ys KHCIOTY
H,[PdCl¢], xoTopas npu ymapuBaHHM pacTBOpa MEPEXOIMT B OoJiee yCTOM-
yuByto kucinoty Hp[PdCl,]. Hanuimre ypaBHEHHS peakiuid.

2. CocraBbTe YpaBHEHHE PEakLHid, ¢ TOMOIIbIO KOTOPBIX MOXHO OCY-
LIECTBUTH IIPEBPAICHUS:

Hg — Ko[Hg(SCN).],

Hg — K;[Hgl4],

Zn — Nay[Zn(OH)4],

Cr — Na3[Cr(OH)g].

3. I'excaxnopopyrenar(IV) Bomoposa MOKHO HOITY4UTh, PAcCTBOPSS Py-
TEHUH B «LAPCKOH BOAKE». AHAJOIMYHOE COeANHEHHE 00pasyeTcs mpH pac-
TBOPEHHH IUIATHHBI B HACHIIIEHHON XJIOpOM colisiHOH kucioTte. CocTaBbTe
YpaBHCHUA HOJIypeaKIII/Iﬁ U MOJICKYJIAPHBIC YpaBHCHUA COOTBCTCTBYIOIIHX
peaKLmid.

4. Ecnu gepes menouHoi pacTBop, coaepxkamiuii B3seck Cu(OH),, mpo-
MYCTHUTH XJIOP, TO PACTBOP OKPAIIMBAETCS B KPACHBIN IIBET 32 CYET 00pa3o-
Banusi noHa [Cu(OH),]". Hamummre ypaBHeHHE peakuyu. YKaxuTe, yemy
paBHBI CTEIlEHb OKUCIIEHHSI U KOOPAWHAIIMOHHOE YHCIO KOMILIEKCO00pa3o-
BaTesl.

5. Hanmmure ypaBHEHWe peakiny pacTBOPEHUs TaHTala B CMECH a30T-
HOHM ¥ TJIaBUKOBOM KHUCJIOT, €CJIM TaHTaJl OKUCIIeTCs A0 TentadTopoTaHTana-
ta (V) Bomopo/a, a30THasi KHCJIOTa BOCCTaHABIMBaeTcs A0 okcuaa azora(ll).
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6. HanumuTe ypaBHEHHE peakIMU PAcTBOPECHUS 30JI0Ta B «IIAPCKOM
BoaKe». Kakas macca 30510Ta pacTBOpPHIIACh, €CIIM B PE3YJIbTATe PEaKIUH
BhIIETIIIOCH 28 11 okcuaa azora(ll) (u.y.)?

7. CocTaBbTE ypaBHEHUS pEaKIIUii:

Ks[Fe(CN)¢] + KI —

Zn + K[Au(CN),] —

8. Kaxoii okuciitens MoxHO ucrionb3oBath mist okucieHns K [Fe(CN)g]?

©°(Cl,/2CI") = +1,36 B; ¢°(I/21) = +0,53 B;

¢%(0, + H,0/0H) =+0,40 B;

¢’ ([Fe(CN)s]*/[Fe(CN)e]*) = +0,54 B;

¢°(BrO; + H,0/BrO+OH") = +0,538 B.

CocTaBUTh ypaBHEHUE PEAKIIHH.

9. CocraBbTe ypaBHEHHUE PEAKIIMU U ONPEIEITUTE BOCCTAHOBUTEI:

K2[PtBrg] + [Pt(NH3)4]Br, —

10. 3akoHUHTE YpaBHEHHUS PEAKIIHiA, TOAOEepUTE KOIPPUIIHMESHTHI:

Na,[Sn(OH),4] + BiCl; + NaOH —;

[Cu(NH;)4](OH), + CO —.

TEMA Ne 15. MpumeHeHune KC B aHaIMTUUECKON XMMUM
(npakTuuyeckoe 3aHATUE, 2 Yaca)

Menn 3anaTus:

1. PaccmoTpeTh pUMEHEHHE KOOPIAMHALMOHHBIX COCAMHEHUH B aHAIIU-
THUYECKON XUMMH.

2. 3aciymath U 00CcyIuTh pedeparsl.

Bomnpocsl ajist 00cyxneHus:

1. IlpumeneHre KOOPIMHAIMOHHBIX COSIMHEHUI B KAUECTBEHHOM aHAJIM3E.

2. llpumeHeHre KOOPIMHALMOHHBIX COCJUHEHUH B KOJIWYECTBEHHOM
aHaJmse.

3. [Ipumenenue KC B Metone ocaxkaenus. [Ipumepsl.

4. ITlpumenenue KC B 00beMHOM ananmze. KoMIiekcoHOMETpHS.

5. [Ipumenenne KC B KOTOPUMETPUIECKIX METO/AX.

6. Ilpumenenne KC B nonsporpadguueckom aHanuse.
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TEMA Ne 16. MeTannoKomnneKcHbl KaTanus
(npakTnueckoe 3aHsTUE, 2 Yaca)

enn 3anaTus:

1. PaccmoTpeTs puMeHeHHe KOOPAWHAIMOHHBIX COEIMHEHUI B MeTall-
JIOKOMITIEKCHOM KaTalln3e.

2. 3aciymarth U 00CcyTuTh pedeparsi.

Bonpocsl 1715 o0cyk1eHus:

1. [Ipumenenne KC B roMOTreHHOM ¥ TETEPOTCHHOM KaTajin3e.

2. Ilpumenenne KC B ¢pororpaduueckoin XuMHUH.

3. Ilpumenenne KC B xuMum Kpacuteneld M MUTMEHTOB, XMMUYECKOM
TEXHOJIOTHH.

4. IMpumenenue KC B ruapoMeTaluTyprid U IpyTruxX 00JIacTsIX.

TEMA Ne 17. bBuoHeopraHM4YecKasa XuMua U1 meauLMHa
(npakTnueckoe 3aHaTHe, 2 Yaca)

Menn 3anaTus:

1. PaccMoTpeTh IpUMEHEHHE KOOPIUHAIMOHHBIX COCTUHEHNI B OHOHE-
OpPraHUYECKONW XUMHH U MEIUITHHE.

2. 3acnymarh 1 00CyIUuTh pedeparsl.

Bonpocsl 1715 00CyKIeHusI:

1. broneMeTasibl ¥ OMOMETAILIBI.

2. Baxxueiimue OMoIUraHbl.

3. buosiornyeckas poJib HEOPraHUUECKUX COCITUHEHUI.

4. TpaHCIIOPT MOHOB METAJUIOB U JPYT'MX HECOPIaHUYECKHX KOMITOHCH-
TOB B PACTUTEIbHBIX U )KMBOTHBIX OpraHU3MaXx.

5. Meramiconepxaniie GepMEHTEHI.

6. bruokoMILIEKChl 1 OMOKJIACTEPHI.

TEMA Ne 18. UTorosoe 3aHATUE
(komnbloTepHoe TecTMpoBaHue, 2 Yaca)
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8. NIPUMEPHAA TEMATUKA PEDEPATOB

1. Bxnag pyccKuX y4EeHBIX B KOOPAWHALMOHHYIO XUMHUIO.

2. Kuneruka v MEXaHU3M peakluii KOMIUIEKCOOOpa30BaHHI.

3. buonoruyeckass poib KOOPAWHAIMOHHBIX COSAWHEHUH IUIATHHOBBIX
METaJUIOB.

4. BUOKOMIUIEKCHI C aHUOHAMH HEOPTraHW4YECKUX KHUCIIOT.

5. BHOKOMIIJIEKCHI ¢ aMHHOKHCIOTaMUd U Oenkamu. TpaHCIOpT MOHOB
METAJIOB XETATHBIMU ¥ MaKPOIMKITMUYECKUMH OMOTUTaHIaMH.

6. buokommiexcsl ¢ nophupruHaMu. SIBIeHNE 3KCTPAKOOPAUHALINY.

7. TOKCHYHOCTH METAJIOB: POJIb KOMIUIEKCOOOpa30BaHusI.

8. KoopauHaimoHHble cOeJMHEHNsI KaK aHATUTHYECKHUE pearcHThI.

9. KoopayHaimoHHbIE COCTMHEHUS] KaK KaTaiau3aTopbl. MeTaioKoM-
TUIEKCHBIN KaTalu3.

10. KoopauHamoHHbIE COSITUHEHUS! KaK OpPraHu4YecKHe KpacuTeldd U
HEOpraHMYeCKHE ITUTMEHTHIL.

11. KoopauHalMOHHBIE COEMHECHUS B XUMUYECKOW TEXHOJIOTHH.

12. IlpumeHeHre KOOPAWHALMOHHBIX COCOIUHEHUIN B KauecTBE JIEKapCT-
BEHHBIX IPEnaparos.

13. KpayH-3upbl 1 ©X METANTOKOMILIEKCHI.

14. Kpunrannsl.

15. AMOuzeHTaTHBIC JUTaHIbl B COBPEMEHHON XMMHHM KOOPIMHALIMOH-
HBIX COCIMHEHHH.

16. KoHCTaHTBI YCTOHYMBOCTH KOOPAMHAIIMOHHBIX COSAMHEHHI U METO-
JIbl X OTIpEeICeTICHUSI.

17. OcHOBHBIE THUIBI, HOMEHKJIATYypa U H30MEpHsl KOOPIUHALMOHHBIX
COEJTMHEHHH.

18. ®usnyeckue U (HU3NKO-XUMHUUYECKHE METOJIbI HCCIICIOBAHUS KOOP-
JUHAITUOHHBIX COCIMHEHHA.

19. Merop! CHTE3a KOOPAWHAIIMOHHBIX COEIMHEHUH.

20. Xumuueckast CBS3b B KOOPAMHAILIMOHHBIX COETMHEHUSX.
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21. KucinoTHO-OCHOBHBIE CBOWCTBA KOOPAWHALIMOHHBIX COCTUHEHUSIX.

22. OKHCINTETbHO-BOCCTAHOBHUTEIIFHBIE CBOMCTBA KOOPIMHAIIOHHBIX
COCIMHEHMSIX.

23. PaBHOBecHs B pacTBOpax KOOPAWHAIIMOHHBIX COCTUHEHUH.

24. BzauMHOe BIHSIHUE JIMTaHAOB BO BHYTpeHHEW cdepe KoopauHalu-
OHHBIX COETUHEHHH.

Jnist 3aKperieHus 3HaH!H, TTOJTyYeHHBIX IIPU U3Y4YE€HUH TEOPETUIECKOTO
MaTepuajga 10 IUCLHUIUIMHE «XUMHA KOOPIUHALMOHHBIX COEIUHEHUI,
B KauecTBE CaMOCTOSATENFHOH paldOThl HEOOXOAWMO Hamucath pedepar
o TeMme, BbIOpaHHOW cryaeHToM. Hamwmcanue pedepara crocoOCTByeT 3a-
KPEIJICHUIO U YIITyOJICHUIO 3HAHHI, a TAK)Ke BEIPAOOTKE HABBIKOB HAYYHOTO
UCCIICIOBAHNUS, TBOPUECKOI'O MBILIUICHHUS, YMEHHUSI CaMOCTOSITEIbHO PELIATh
MIOCTaBJICHHBIE NIEPE/ CTYACHTOM 3aJauu.

Crpykrypa pa6otsl cormacHo ['OCT 7.9-95 nmomkHa BKITIOYaTh: THTYIIb-
HBIH JIMCT, COJZiepKaHue ¢ HOMEpPaMU CTPaHUI, BBEIEHHE, OCHOBHYIO YacTh,
3aKJIFOYEHHE, CIIUCOK JIUTEPATYPhl U IPUIIOKEHHSI.

OO6mue TpeOoBaHUS K TEKCTY: 00BbeM pedepara B mpenenax 15-20 ma-
IIMHONMCHBIX CTPaHUWIl Ha JUCTaX A4 HCKIIOUYMTENHHO Ha OIHOW CTOPOHE
JIUCTA; pa3Mepkl nojieil: mpasoe — 15 mm, neBoe — 30 MM, HIDKHEE U BEpXHEE
o 20 mMm. llpudt Texcra — Times New Roman, kerib — 14, MeKCTpOUYHBIH
uHTepBan — 1,5, kpome TUTYynbHOU cTpaHunbl. CTpaHHIBI HyMEpYIOTCS
apabckumu nudpamu 1o HeHTpy. Ha TUTyIpHOM JMCTe HOMEp CTpaHMIBI HEe
CTaBUTCSI, HO yUUTHIBAETCSL.

CornacrHo 'OCT 7.9-95 Ha THTYJIBHOM JIMCTE YKa3bIBAIOTCS HAUMEHO-
BaHWE yueOHOro 3aBejieHus, (akynbTeT, Kadeapa, Ha3BaHUE TUCIUTUINHBI U
TeMa pedepara, JaHHbIE CTYJICHTa U TIPEToIaBaTelisi, TOPO]| ¥ ToJ| TIPe/ICTaB-
neHus pedepara.
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O06pas3er 0popMIIEHUS TUTYJIBLHOTO JUCTA

MunucTepcTBo o0pasoBanus 1 Hayku Poccmiickoii @enepanmm
®OI'BOY BO «CeBepo-OceTHHCKHIA TOCYIAPCTBEeHHbIN YHUBEPCHTET
umenn Kocra Jlepanopnua Xeraryposa»
®akyabTeT XUMAHU, OMOJIOTHH U OMOTEXHOJIOTHH
Kadgenpa o01meii 1 HeoOpraHu4eckoi XuMuu

Pedepar
110 AUCITUIIJIIMHE «Xumus KOOpAWHAIIMOHHBIX COGI[I/IHCHI/If/'I»
Tema:

Pabory BemonHMI(a) cTyaeHT(Ka)
HBanos U. A.
Il kypc, HanpaBJIeHUE MTOATOTOBKU
04.03.01 Xumus, rpymnmna
HayuHblil pykOoBOAUTEND:
JIOLIEHT Kadeapsl 00IIeH 1 HEOPraHUIeCKOH
XUMHH, K. X. H. HeémoBa O. B.

Baagukaska3s 2017
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[Ipu oopmnenun cnmcka aurepatypsl ucnois3ytores [OCT 7.1 2003
«bubnmuorpaduyeckas 3amucek. bubnuorpadudeckoe onucanue. OoIHE Tpe-
OoBanus u npaswia coctaienus» u ['OCT P 7.0.5 2008 «bubnuorpaguue-
ckasi ccpuika. O0mue TpeOoBaHMS M MpaBuiia cocTaBieHus». Ilo kaxaomy
M3IaHUIO YKa3blBaeTCsl (amMWiInsg ¥ MHHULOUAIBl aBTopa (aBTOPOB), TOUHOE
Ha3BaHHWE, MECTO M3JaHMs, HAMMEHOBAaHHUE U3AATENbCTBA, TOA M3JaHHsA, KO-
JMYECTBO CTpaHMU. {7 >KypHaJBbHOW CTaThu YyKas3bIBAIOTCS (GaMmwiug H
VMHHLIMAIIBl aBTOPa, HA3BaHWE CTaThH, HA3BaHHE JKypHaJla, TOJ BBITYCKa, HO-
Mep JKypHalla ¥ CTPaHHMLIBI, 3aHUMAaEeMBbIE B )KypHaJle CTaThel.

[Tpumepsl opopMIIEHUS CIIUCKA JTUTEPATYPHI:

1. Kucenes, 1O. M., [Joopvinuna H. A. Xumus KOOpAMHAMOHHBIX CO-
enuHenuii. — M. : Akagemus, 2007. — 352 c.

2. Koopmuranmonnas xumus / B. B. Ckomenko u nip. — M. : UKI] «Axa-
JeMkHuray, 2007. — 487 c.

3. Crxopux FO. A. KoppensaivoHHBIA aHalu3 KUCJIOTHO-OCHOBHBIX U
KOMIUIeKCooOpasytomux cBOHCTB  N,N-mu(2-kapOOKCHITWI)aHWINHOB  /
10. A. Ckopuk, JI. K. Heynaunna, A. A. Bmmekos // XKypH. o011, xumuu. —
1999. —T. 69. — Berim. 2. — C. 296-301.

4. Heyoauuna, JI. K. ®U3UKO-XMMHYECKUE OCHOBBI IIPUMEHEHHS KOOp-
JIMHAIMOHHBIX coearHennt : [yue0. mocodue] / JI. K. Heymaumna, H. B. Jlakmza ;
M-Bo obOpa3zoBanus 1 Hayku Poc. @enepanmu, Ypan. genep. yn-T. — Exare-
puHOypr : M31-Bo Ypai. yu-Ta, 2014, — 124 c.
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9. 3A0AHUA ONA NPOBELEHWA PYBEXHOIO KOHTPONA 3HAHUN

TeopeTnuyeckue Bonpochbl

1. I/ICTOpI/IH OTKPBITUSA KOOPAWHAITMOHHBIX COGI[I/IHGHI/II‘/'I.

2. Knaccuueckue TCOpUN o6pa301aaHI/m KOOpAMHAIIMOHHBIX COGHHHGHHﬁ.

3. OCHOBHBIE MOJIOKEHUST KOOPAUHAIIMOHHOM Teopuu A. BepHepa.

4. CTpyKTypa KOOPIUHALMOHHBIX COEIMHEHHH (KOMIUIEKCOOOpa3oBa-

TCJIb, KOOPAWHAIIMOHHOC LII/ICJ'IO).

5. Jluranmpel (MOHO- ¥ TOJTUACHTATHEIC).

6. Knmaccudukanust KOMIIIEKCHBIX COETMHEHU B 3aBUCHUMOCTH OT 3aps-

Jla BHyTpeHHEH chepsl.

7. Knaccudukanust KOMIUIEKCHBIX COCTMHEHHUH B 3aBHCUMOCTH OT TIPH-

POJIBI JTUTaH/IOB.

8. luknnueckre KOMILIEKCHBIE COeIUHEHUS.

9. HOHI/ISII[G}’)HI)IC KOMILJICKCHBIC COCIUHCHMUS.

10. Homenkmatypa KOOpIWHAIIMOHHBIX coennHeHuil. [IpaBuma cocras-

JICHUS Ha3BaHHUM Pa3HbIX TUIIOB KOOPAWHAITHMOHHBIX COCTMHEHMH.

11. 3omepust KOOpAMHAIIMOHHBIX COETUHEHHNA:

reoOMCTPUICCKAs U30MCPUsI;
UC-, TPAHC-U30MCPUSI;
KOOpAWHAIIMOHHAA U30MEPUSI;
KOOpAWHAIIUOHHAs TOJIMMEPUSI,
HNOHU3allMOHHAs U30MCPUsL;
ruapaTtHas U30MCEpUsi;

CBs3CBasA N30MCPUs;
OIITUYCCKAas U30MCpUsl.

12. Hpnpoz[a XHUMHYCCKOH CBS3HU B KOOPAWHAIIMOHHBIX COCANHCHHUAX.

13. DnekTpocTaTHUECKUE MPEACTABICHUS.

14. Meton BaneHTHBIX cBsizedl. CyITHOCTh JOHOPHO-AKIIETITOPHOTO Me-

XaHH3Ma 00pa30BaHUs KOOPIUHAIIMOHHON CBS3H.
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15. Tunsl THOpUIU3AIUY ATOMHBIX OpOUTaNIel PU 00pa30BaHUK KOOP-
JMHAIMOHHBIX COCTMHEHHUHI U TeOMeTpHIecKast KOHOUTYpaIsi KOMIUIEKCOB.

16. n-JlaTiBHAs CBS3b U ee BIHsiHUE Ha 3(PeKTUBHBIN 3aps LEHTpalb-
HOTO HOHA.

17. Teopust KpUCTATUTMIECKOTO MO,

18. Cxembl pacmiemicHuss d-opOuTaneii MeTalla B OKTadApUYECKOM,
TETPa’APUIECKOM U KBAJAPATHOM TOJISX JTUTAHIOB.

19. TTapameTp pacuieruIeHHS U €ro SKCIIEPUMEHTAIBHOE ONPEIeIICHHE.

20. CrieKTpOXUMHUUECKUH P TUTAH/IO0B.

21. BBICOKO- ¥ HU3KOCITHHOBBIE KOMIUIEKCHI.

22. OObsICHEHHE OKPAaCKM KOMIUIEKCHBIX COEIWHEHUH M0 TEOPHUH KpH-
CTAJTTMYECKOTO TIOJISI.

23. Teopust mons JmranaoB. OCHOBHBIE TMOJIOXKECHUS METOJa MOJIEKY-
JISIPHBIX OpOHTAJIEH.

24. B3zauMHOE BIMSTHHE JIUTaHAOB. SIBIICHIE TpaHC-BIUSHUSL.

25. Psin muranoB, pactoIOKEHHBIX 110 X TPAHC-BIHUSHHIO.

26. OCHOBHBIE TEOPETHYECCKHUE TPEACTABICHUS O MEXaHU3ME TpaHC-
BIIUSTHUSI.

27. D ekt muc-BIUsSHUS.

28. [loBeneHne KOMIUIEKCHBIX COCIMHEHMH B pactBope. [lepBuunas u
BTOpHYHas Aucconuanuu. CTyrneH4aTsie 1 00II1e KOHCTAHThl HECTOWKOCTH.

29. IlonoxeHUe SIIEMEHTOB B MEPHOANYECKON CHCTEME M HMX CIOCO0-
HOCTh K KOMILIEKCOOOPa30BaHUIO.

30. JXKecTkue 1 MATKHE KUCTIOTHI 1 OCHOBAHHUSL.

31. XenaTtHblit 3G HexT.

32. PaBHOBecHs B pacTBOPaX KOMIUIEKCHBIX COCAMHEHUIH.

33. Ycnosus, onpenensionne HarpaBieHue peakilnuii B pacTBopax KOM-
TUICKCHBIX COEJIMHEHUH.

34. TepmoguHAMHUYECKas YCTOMYMBOCTh KOMILIEKCOB M TPaHC-BIHSIHUE.

35. OKUCINTENHbHO-BOCCTAHOBUTENBHBIE CBOWCTBA KOOPIMHALIMOHHBIX
COEIMHECHMI.

36. YpaBuenue HepHcra 111  OKHCIMTENHHO-BOCCTAHOBUTEIHLHOTO
ANEKTPO/A.
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37. YcrnoBue  caMONMPOM3BOJIBHOTO  MPOTEKaHHUS  OKUCIUTEIBHO-
BOCCTaHOBHUTEJIBHOM PEaKLIUH.

38. KoncranTta paBHOBECHS! OKHCIIUTETbHO-BOCCTAHOBUTEHHON PEAKIIUHL.

39. Bimsgane  mpupombl  JMTaHAOB ~ HAa  OKHCJIUTEIBHO-BOCCTA-
HOBUTEJbHBIE CBONCTBA.

40. Buziel OKHCINTEIbHO-BOCCTAHOBHUTENIFHBIX IPEBPALICHUH KOOPIH-
HAI[MOHHBIX COEANHEHUH.

41. Peakmmuu OKUCIIUTEIHLHOTO TIPUCOSAMHCHIS.

42. Kuca0THO-OCHOBHBIE CBOMCTBA KOOPAMHAIIMOHHBIX COCTUHEHUI.

43. AKBO-THAPOKCOIIPEBPAICHUA. AMHI0-PEAKIIHH.

44. ®aKkTOpbl, OT KOTOPBIX 3aBHCAT KUCIOTHBIE CBOWCTBAa KOMILIEKCA:
CTENEHb OKHUCIICHHMS KOMIUIEKCOOOpa3oBatels, 3apsii BHYTPEHHEH cdepsl,
KHCJIOTHBIE CBOMCTBA B HEKOOPIWHUPOBAHHOM COCTOSHHM, COCTaB BHYTpPEH-
Hell cepsr.

45. TpaHC-BIHSIHUE U KHCJIOTHO-OCHOBHBIE CBOMCTBA. CBS3b MEXKAY aK-
BaTALIMOHHBIMHU U NPOTOJIMTUIECKUMHU PAaBHOBECHSIMU.

46. TeopeTn4ecKkre OCHOBBI CHHTE32 KOOPAWHAIIMOHHBIX COCTUHEHUI.

47. TepmoInHAMHYECKUN W KUHETHYECKUNA (DaKTOPBI, OIMPEIEIIIONINe
HaIlpaBJICHUE PEaKIMH 3aMEILCHHUS.

48. Ponb pacTBOPUMOCTH KOMIIOHEHTOB PEaKIMH, CUHTE3 B HEBOAHBIX
cpenax. Bousuaue pH cpenbl.

49. Mcnonp30BaHUE  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUil
JUTSL CHHTE3a KOOPIMHAIIMOHHBIX COeTUHEHHI.

50. Buemnecdhepaeie u  BHyTpHC(]EpHBIE OKHUCIUTEIHHO-BOCCTAHO-
BUTEJIbHBIE PEaKIUH.

51. OKuCIUTENHFHO-BOCCTAHOBUTENBHBIE PEAKIIMU PUCOEIUHEHHSI.

52. Tepmuueckue MpeBpalIeHUs] KOOPAMHAIIMOHHBIX COSTMHEHNH.

53. [IpumeHeHne KOOPAMHALMOHHBIX COCIUHEHUH B aHAJIUTUYECKOU
XUMHH.

54. MeTannoKOMIUIEKCHBIM KaTajln3, peakud TOMOTEHHOI'O KaTaiu3a
C y4acTHeM KOMILIEKCOB.

55. buoneopranuueckas XuUMusi 1 MEAULUHA.

56. [TonsTHEe 0 OMOKOOPAUHAIIMOHHONW XMMHH. BHOKOMIUIEKCH M OHO-
KJIaCTEPBI.
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57. ®ororpaduueckasi XUMHUsI, KPAaCUTEIIN H MTUTMEHTHI.
58. Xummueckasi TEXHOJIOTHS, THAPOMETAILTYPIUsl U Jp. 00JIaCTH HpH-
MEHEHUS] KOOPAWHAIIMOHHBIX COCTUHEHUH.

MpumepHbIe BONPOCHI U yNpaXKHEeHUn
ANA NPaKTUYECKUX 3a4aHUI

1. IlpuBenuTe mpuMep B3aWMMHOTO BIMSHUS aTOMOB B MOJEKyJie Ha
TIpUMEePe KOOPIUHAIIMOHHBIX COCIUHCHUM.

2. Uto takoe TpaHc-3pdexT? Bo3zMokeH U OH AJIs OKTadAPHUCCKOro U
TETPa3APUIECKOr0 KOOPAUHAIIMOHHOTO HOHA?

3. Kakne Owmonormueckue MpoOIEcchl HAYT C Y9acTHEM KOMILICKCHBIX
COEIMHEHHH?

4. O6pa3oBaHNe KaKUX THUIIOB KOMILIEKCOB COIPOBOXIACTCS IIUKIIN3a-
nuei MosieKyJbel? OT 4ero 3aBUCHUT MPOYHOCTh LUKiIa? Kakue HUKIbL SBIs-
toTcs Hanbosee npounbiMu? [IpaBuio Yyraesa.

5. Kaknwe tumel ruOpuan3anvy XapakTepHBI Il WoHa THTaHa (+4)
B KOMIUICKCHBIX COCTUHCHUSX ?

6. Kaknie Tumbl THOpHOu3anuM XapakKTepHB I HMOHA jkene3a (+3)
B KOMIUICKCHBIX COSTUHCHUSX ?

7.YeM 0OyCIOBIIEHBI MMapaMarHUTHBIE CBOWCTBA KoMIulekcoB. Korma
KOMIIJIEKC JUaMarHUuTeH?

8. Ha yeM ocHOBaHO NMpHMEHEHWE KOMILIEKCOB B Ka4eCTBE aHAIMTHYE-
CKHX peareHToB?

9. Kakue cBoiicTBa aHATH3UPYEMOT0 00BbEKTa MOXXHO MOAU(DHUIIMPOBATH
MOCPEACTBOM peaKIIMi 00pa3oBaHUs KOMIIIEKca?

10. KakoBbl mpenMymiecTBa MPUMEHEHUSI PeaKIuid KOMILIEKCOO0paso-
BaHUs B METAJUTYPrUUECKOM MPOMBIILICHHOCTH?

11. [puBenuTe MPUMEPHI MEXAaHU3MOB JICHCTBHSI HOHOOOMEHHBIX CMOJI,
CoJIeprKalInX KOMIIEKCOOOpa3oBaHUe B KaUeCTBE Tala OYHCTKH.

12. Yto Takoe karanuzatopsl Llurnepa-Hatra?

13. Kakue metamibl 00pa3yroT karanusatopsl Lurnepa-Harra?

14. IlpuBenuTe MexaHu3M AeicTBuUs Katanuzatopa Llurnepa-Harra?

15. KakoB MexaHH3M KaTajn3a Mporecca TiAPUPOBAHIS HETPEAETbHBIX

YrieBoaOpOa0B C yHaCTUEM Kap6OHI/IJ'ILHI>IX KOMILICKCOB METAJJIOB?
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16. [lpuBeanTe MEXaHU3M LUKIMYECKON W JIMHEWHOW MOIMMEpU3ALIH
anetuineHa. Kakoil KOMIJIEKC KaTanu3upyeT 3Ty peakiuio?

17. B gem cocronut Mexanu3M peaknun Opupensa-Kpadrca?

18. IIpuBenTe MpUMEPH! MOIYIPOBOJHUKOB Ha OCHOBE KOMIDIEKCHBIX
coeauHeHni. K KakuM THIIaM KOMIUIEKCOB OHHM NIPUHAJIICKAT?

19. IlpuBeanTe MpUMEPHI CTPYKTYP XENaTO-TIONUMEPOB.

20. HazoBure Bce pasneibl MPOMBIIIJICHHOCTH, IAe HauOojiee 4acTo
HPUMEHSIOTCS] KOMIUIEKCHBIE COeTNHEHHS.

21. Kakue KpUTepHH MO3BOJISIOT HANTH HAOOp BO3MOXKHBIX KOOPIHMHA-
[IUOHHBIX YHCEI IJIsl JAHHOT'O KaTHOHA.

22. Kax Haiitu HauboJjiee XapaKTEPHOE KOOPIUHAIIMOHHOE YHCIIO
U3 BCEX BO3MOIKHBIX.

23. Uto Takoe KPUTHYECKOE OTHOIICHUE PAIIyCOB.

24. Buap! nonspuzauuu. [lonsipuzanus B KOMIUIEKCaXx.

25.Kak c mo3unuii MOJSPU3ALMOHHBIX IPEACTAaBICHUI TpPaKTyeTCs
TpaHc-3PQeKT.

26. [IpuBeauTe mpuMephl 0OPAIEHHS] YCTOWIMBOCTH KOMITIEKCOB OIHO-
ro u Toro ke Tuna. C 4eM CBsI3aHO TaKoe sBICHHE?

27. HazoBuTe NaHHBIE KOMILUIEKCHBIC COCIUHEHUS, YKKUTE KOMILICK-
coo0pa3oBaTelb M JIMTAH/Ibl, KOOPAWHAIIMOHHOE YUCIIO U 3apsi]i KOMILUIEKCO-
oOpa3oBaTesi, BHEIIHIO M BHYTpeHHIOI cdepsl. Kak mporekaer mporecc
JIMICCOIIMAINH 3TUX KOMIUIEKCHBIX COeIMHeHNH B pacTBope? Hamuiwure BbI-
pakeHue AJisi 00IIe KOHCTAHThI HECTOMKOCTH KOMITJIEKCHOTO HOHA.

K[AUBTr,], [Cr(NH3)4(H,0).]Brs, Ba[Cu(CN)3(SCN)], Cu,[Fe(CN)e],

K[Pt(NH;)Cls], H{Co(CN)4(H20).], [Cd(NH3),](OH)2, Nas[Co(NO,)e].

28. CocraBbTe (hOpMyIIBI CISAYIONIMX COSAMHEHUN: rekcainaHodeppar
(M) xanus, cynbdar muxnoporerpaammuaxpoma (I11), TpubpomoTpruamMmuH-
ko0anbT, rekcaxiopopoaat (I11) ammonus, xJopua XI0poAnaMMUHAKBAITA-
nagus (I1), TMHUTPOAMAMMUHIUIATHHA, HUTPAT JUHUTPOXJIOPOTPUAMMUH-
miatussl (1V), Terpanutpoauammunkodaiprar (1) kamus.

29. U3 kakux coneit MoxxHO moayunth Ks[Fe(CN)g]? Hamumure ypas-
HEHHE PeaKIHH.
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30. 1zBecTHO, uTO M3 pacTBopa koMmiuiekcHoU com CoClz-6NH; HuT-
pat cepeOpa ocaxnmaeT Bech xJop, a u3 pactBopa CoClsSNH; tonbko 2/3
xyopa. Mcxons u3 3TOro, HAIMIIMTE KOOPIMHAIMOHHBIE (QOpMYIbl 000MX
COCJIMHEHUH U YPaBHEHHUS MX JIUCCOIHAIINH.

31. Kakoe ocHoBanue siBmsieTcst Oonee cunbHbIM: Cu(OH); mnmm kowm-
wiekcHoe [Cu(NHz)4](OH),? TTouemy?

32. Hanimcath B MOJNEKYJISIPHOH W MOHHOW (popMe ypaBHEHHE peaKiluu
mexay Cu(NOz), u K4Fe(CN)g], mporekaromieii ¢ oOpa3oBaHHEM oOcajKa
Cu,[Fe(CN)g].

33. [Tonb3ysack TaOMMICH KOHCTAHT HECTOMKOCTH, PACIONIOXHTh B TI0-
pAAKE TOBBINICHHUS YCTONYMBOCTH CIEAYIOIINE HOHBL: [Cd(NH3)4]2+,
[Cu(CN)a)*, [Ag(NHa).]", [Hgl.]*.

34. IIpu nobGaBmennu HNO; mmm KCN wnm MeTamIndeckoro I[MHKa
B pactBop [Ag(NH;),]Cl xommiekchbiii non [Ag(NHs),]" paspymaercs u
obpasyeTrcss HOBBIM KOMIUIEKCHBIM WOH. Hammcath ypaBHEHHS COOTBETCT-
BYIOIIUX PEAKIUH B MOJICKYJSIPHOWH U HOHHOH (popMe U OOBSACHUTH MPHUUUHY
WX TPOTCKAHHUSL.

35. lath aHanM3 XUMHYECKOH CBSI3M MEXKIy LIEHTPAIBHBIM aTOMOM H
nurangamu B KomruiekcHsix nonax [Cu(NHsg),]*, [Hgld®, [Ag(CN),]". Ka-
KOB XapakTep rMOpUIU3aIiy OpOuTaieil IEHTPaTbHOTO aToMa?

36. O6bsacHNTD, mouemy HoH [CoFg]® mapamaruuten, a non [Co(CN)g]*
JMaMarHuTeH.

37. O0BsicHUTD, ToYeMy coenuHeHus 3050Ta (I) He OkpaleHbl, a Co-
enunaeHus 3onota (11I) — okpameHsI.

38. Mou [NiCl4]* mapamaruuten, a nou [Ni(CN),]* muamarauten. On-
penenuts THI ruGpuaH3ammn AO rona Ni** i IpOCTPaHCTBEHHYIO CTPYKTY-
PY KaXJJ0T0 KOMIUIEKCHOTO HOHA.

39. Von [Fe(CN)g]* nuamarauren. Onpenenuts Tun rubpuamsamnun AO
voHa Fe®* 1 mpocTpaHCTBEHHYIO CTPYKTYPY KOMILIEKCHOIO HOHA.

40. Kak  mpoMCXOMUT  pacUICIUICHHE  JHEPreTHYEeCKUX  YPOBHEH
d-opburaneit mom AeHCTBHEM DIIEKTPOCTATHYECKOTO ITOJIS JIMTAHIOB B KOOP-
nuHarmoHHbIX coequaeHusax Ko[NiCly] u K3[Cr(SCN)g]?
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41. Vicrionb3ys SIBICHUE TPAHC-BIMSHHS B KOMIUIEKCHBIX COCIMHEHHSX
mwratuael  (I[), HanwmmTe ypaBHEHWE peaknud, MO0 KOTOPOH HCXOMAS
u3 K;[PtCl,;] moxxro momyuuts 1mc -[Pt(NH;),Cly].

42. Victionb3ys sSIBJICHUE TPAHC-BIUSHHS JTUTAHIOB B KOOPAWHAIIHOHHBIX
coeauHeHmsix miaTuHbI(1]), cocTaBpTe ypaBHEHHUS peakluii, ¢ TOMOIIBIO KO-
Topbix MOkHO mony4uth TpaHc-K[Pt(NH3)(CN)Cly] u muc-[Pt(H,0),Cly],
€CJIM HCXOHBIM BEIIECTBOM sABJsieTcst TeTpaxioporuatiuaaT(ll) xamms.

43. CocTaBbTe ypaBHEHHS MPOTOIHTHYCCKUX PEAKIUA B BOJHOM pac-
TBOpE i1  KOMIUIEKCOB,  MPOSBISIIOIIMX  KHCJIOTHBIE  CBOWCTBA
[Cr(H,0)sCI]*, ocroBHsIe cBoiictBa [CrPy,(H,0);OH]*" u cBoiicta ambo-
mutos [Zn(H,0);0H]".

44, 3akoHUnTEe YpaBHEHHS PEAKIHi, Mo0epuTe KO OUITUESHTHI:

Na,[Sn(OH),4] + BiCl; + NaOH —;

[Cu(NH;)4](OH), + CO —.

MpumepHbIe TUNbI pacyeTHbIX 3a4a4

1. Beruncnutes Maccy cepedpa, oOpasyromierocsi Ipu JeHCTBUH H30bITKA
nuHKa Ha 300 mut pactBopa xmopuaa auammuHcepeopa (I) ¢ koHeHTpameit
0,2 MOJIB/II.

2. Beruncnute o0bem 0,1 M pactBopa THOCynbhaTa Hatpust Na,S;0s3,
HEOOXOUMBIH JIJIs pacTBOpeHus 3,76 T Opomua cepedpa.

3. Berancaute Maccy cynbdara rekcaammuuaHuKenst (11), koToperit o0pa-
3yercsi mpu jAedcTBHM M30bITKa pacTBopa amMuaka Ha 500 mur pactBopa
cynedara aukens (1) ¢ kornenTpanueit 0,08 Mob/I1.

4. Beruucnutb maccy 30 % pacTBopa HAPOKCHIA KalTUsl, HEOOXOIUMOTO
st mobasnenus k 500 mn 0,2 H. pacTBOpa cynb(aTta NUHKA s 00pa3oBa-
Hus terparuapokcounnkara(ll) kamus.

5. Beruncutes o6bem 0,1 M pactBopa AgNQO;z;, HE0O0X0auMOro
st ocaxkaennst woHoB C1™ u3 [Cr(H0)sCI[Cl,, comepxaierocs B 25 mi
0,1 M pactBopa ero.

6. st ocaxkeHus! XJIOPUA-MOHOB, COCTABIISIIOIINX BHEIIHIOI cepy KOM-
mwiekcHoro coequaenus coctapa CrCls-5H,0, u3 100 Mt 0,02 M ero pactBopa,
notpedoBanocs 20 mi 0,2 M pactBopa AgNO;. [lo pesynbraTam 3TOro OIbITa

COCTaBbTC KOOPAMHALIMOHHYIO @OpMYHy HNCXOJHOTI'O COCANMHECHUA.
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7. Ycranosure, Bbimazer ju npu 25 °C 0caiok, eClii CMeIaTh paBHbIC
o6wemMbl 0,005 M pactBopa kommiekca [Ag(NH3),]", comepskamiero omso-
MMEHHBIH Jurany ¢ KoHneHtpauueit 0,052 momns/n, u 0,25 M pactopa Cl'-
voHa. O61as KoHcTaHTa oOpasosanmst [Ag(NHs),]" pasua 1,6-107; [IPAgCl =
1,8-10%.

8. Beruncinre AG mporecca [Ni(CN),]> < Ni¥* + 4CN’, ecmu Ku =
1,0-10% mpu 298 K.

9. Koncranra Hecroiikoctn uoa [Zn(OH),]* mpu 25 °C pasua 7,08 107,
Bsrunciure AG® npouecca [Zn(OH),]* < Zn®* + 40H u nokaxure, Kakas
peaKIys MOXeT MPOTEKATh CAMOIIPOU3BOIILHO B PACTBOPE, COJIEPIKAIIECM ITH
WOHBIL.

10. Usmenenue sHepruu ['u66ca ms npouecca [Cu(CN),] «<» Cu’ + 2CN°
npu 298 K pasuo 137,0 x/x/Monb. BeluncinTe KOHCTaHTY HECTOWKOCTH
3TOTO KOMIUICKCHOTO HOHA.

11. PaccuuTaiiTe KOHCTAHTY PAaBHOBECHS PCAKIUH:

[Co(NH3)e]*" + 6CN” + 6H,0 <> [Co(CN)e]* + 6NH3-H,0
110 3HAYCHISIM OOLIIX KOHCTAHT 06pasosanms komurekco (PBs ([CO(NHa)e]*") =
1,6-10%, Bg ([Co(CN)g]*) = 1,0-10%%) u ykakuTe HmpeMMyIIECTBEHHOE Ha-
NpaBJICHUE MMPOTEKAHUS PEaKIHH.

12. Moryt 51 camMONpPOM3BOJBHO MPOTEKATh CIEAYIOIIUE PEaKIUK?
ITogTBEpIUTH pacyeTaMH:

a) Ko[PdClg] + K,[PtCl,] — K,[PdCl,] + K,[PtClg];

0) K,[PdBr,] + K;[PtBrs] — K,[PdBrg] + K;[PtBr,].

13. PaccunTtaiiTe KOHCTAaHTHI PABHOBECHUS CIICIYFONIUX PEAKI[HIA:

a) [Ru(NHg)s]** + [IrBrs]” — [RU(NHz)]*" + [IrBre]*;

6) K4[Fe(CN)6] + Kg[erIG] — Kg[Fe(CN)G] + K3[II‘C|6]
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10. BOMPOCbHI K 3AYETY

1. McTtopust OTKPBITHSI KOOPIAUHALIMOHHBIX COCTMHEHUM.

2. Knaccuueckue Teopun 00pa3oBaHHsl KOOPAWHAIMOHHBIX COSTUHEHUH.

3. OcHOBHBIE MOJIOKEHUST KOOPAUHAIIMOHHOH Teopun A. BepHepa.

4. CTpyKTypa KOOPIWUHALMOHHBIX COEIMHEHHH (KOMIUIEKCOOOpa3oBa-
TeJb, KOOPAUHALIMOHHOE YHCIIO).

5. JIuranapl (MOHO- M IOJIMCHTATHEIE).

6. Kimaccudukanusi KOMIJIEKCHBIX COSAMHEHHUH B 3aBUCHMOCTH OT 3apsi-
Jla BHyTpeHHEH chepsl.

7. Knaccudukaiusi KOMIJIEKCHBIX COSTMHEHUH B 3aBUCHMOCTH OT TpU-
POJIBI JIUTaHOB.

8. luknnueckre KOMILIEKCHBIE COeIUHEHU.

9. lNonusinepHble KOMIUICKCHBIE COSTHEHHUS.
10. HoMeHknaTypa KOOpIUHAMOHHBIX coeanHeHuid. [IpaBuia cocras-
JICHUs1 Ha3BaHWUH pa3HbIX THIIOB KOOPAWHAIIMOHHBIX COCTUHEHUH.

11. Mi3oMepust KOOPAMHAIMOHHBIX COSIMHEHNH:

reoMeTpHYeCKasi H30MEpHS;
LUC-, TPAHC-U30MEPHSI;
KOOpJMHAIIMOHHAS U30MEPUS;
KOOPJMHAIIMOHHAS MTOJIUMEPHUS;
MOHM3ALMOHHAsI H30MEPHS;
THIpaTHAs U30MEPUS;

CBsI3€Bast N30MEPHUS;
ONITHYECKasi H30MEPHSL.

12. Tlpuposa XUMHUYECKOH CBSI3H B KOOPUHAIUOHHBIX COCMHEHHSIX.
13. DnekTpocTaTHUECKUE MPECTABICHUS.

14. Meton BaneHTHBIX cBsizedl. CyITHOCTh JOHOPHO-AKIIETITOPHOTO MeE-
XaHH3Ma 00pa30BaHUs KOOPIUHAIIMOHHON CBA3M.

15. Tunsl THOpUAU3AIMK ATOMHBIX OpOUTaJiell PU 00pa30BaHUM KOOP-
JUHALUOHHBIX COSAMHEHUN 1 FeoMeTpryecKas KOHQUTypausi KOMIIEKCOB.

16. n-JlaTiBHAs CBSA3b U €€ BIUsHUE Ha 3(PeKTUBHBIN 3aps LEHTpalb-
HOT'O MOHA.

17. Teopus KpUCTATITNIECKOTO ITOJISL.
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18. Cxemsl pacmieruienusi d-opOurtaneil MeTalia B OKTadIpUUYECKOM,
TETPa’APUIECKOM U KBAJAPATHOM TOJISX JTUTAHIOB.

19. TapameTp pacuieruIeHHs M €ro SKCIIEPUMEHTAIBHOE OTpeIeNICHNE.

20. CrieKTpOXUMHUUECKUH P TUTAHIO0B.

21. BBICOKOCITHHOBBIE ¥ HU3KOCTIMHOBAE KOMIUIEKCHI.

22. OOBsICHEHHE OKPAaCKM KOMIUIEKCHBIX COEIWHEHUH MO0 TEOPHUH KpH-
CTAJTTMYECKOTO TIOJIS.

23. Teopus mons nurannoB. OCHOBHBIE TTOJIOKEHHS METO/A MOJIEKY-
JSIPHBIX OpOUTaNEH.

24. BzanMHOE BIHSHUE JIMTAHIOB. SIBICHNE TpaHC-BIMSHUSL.

25. Psig nuranzioB, pactooKEHHBIX TI0 MX TPAHC-BIUSHHIO.

26. OCHOBHBIC TEOPETHYECKHE NPEACTABICHHS O MEXaHU3ME TpaHC-
BIIMSTHUSL.

27. D ekt uc-BIUsSHUSL.

28. IloBenenne KOMIUIEKCHBIX COeMWHEHHH B pacTtBope. [lepBuunas u
BTOpHYHas Auccounanuy. CTyrneH4aTsie 1 00II1e KOHCTaHThl HECTOWKOCTH.

29. IlonoxeHne PIEMEHTOB B TMEPUOINYECKON CHCTEME M HX CIOCO0-
HOCTh K KOMIUIEKCOOOPa30BaHUIO.

30. XKecTkue u MATKHE KUCIOTHI U OCHOBAHHSI.

31. XenaTHsrit 3 PexT.

32. PaBHOBecHs B pacTBOpax KOMIUIEKCHBIX COEIMHEHHH.

33. YcioBus, onpeaesionne HalpaBIeHne Peakiuii B pacTBOpax KOM-
MJIEKCHBIX COEeTUHEHUM.

34. TepMoagrHAMHUYECKast yCTOHYMBOCTH KOMIUIEKCOB U TPAHC-BIUSHHE.

35. OKHCIUTETBHO-BOCCTAHOBHUTEIILHBIE CBOMCTBA KOOPIUHAIIMOHHBIX
COEIMHECHM.

36. YpaBHenne HepHcra At  OKHCIMTEIBHO-BOCCTAHOBHTEILHOTO
EKTPOA.

37. YcioBue  caMONPOM3BOJIBHOTO  MPOTEKaHHUS  OKUCIUTENBHO-
BOCCTAHOBUTEJIBHON PEAKLUU.

38. KoHcTaHTa paBHOBECHS! OKHCITUTENTLHO-BOCCTAHOBUTENIHLHON PEAKIIUHL.

39. BnusiHue mpUpoOIBl  IMTAaHAOB HAa  OKUCIUTEIHHO-BOCCTAHOBU-
TEJIbHbIE CBOUCTBA.

40. Buapsl OKHCIHMTENbHO-BOCCTAHOBUTEIBHBIX HPEBPAIIEHUH KOOpAH-

HAallMOHHBIX COCIMHEHUH.
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41. Peakuuy OKUCIUTEIBHOTO MPUCOEAUHEHHUS.

42. Kuca0THO-OCHOBHBIE CBOMCTBA KOOPAUHAIIMOHHBIX COCTUHEHUI.

43. AKBO-THAPOKCOIPEBPAIICHUA. AMHI0-PEAKIIHH.

44, ®axTOpbl, OT KOTOPBIX 3aBHUCAT KHCJIOTHBIE CBOWCTBA KOMILIEKCA:
CTETIeHh OKHCIICHWS KOMILIEKCOOOpa3oBaTels, 3apsia BHYTpeHHEW cdepsl,
KHCJIOTHBIE CBOICTBA B HEKOOPAWHHUPOBAHHOM COCTOSIHUH, COCTAB BHYTPCH-
Hel chepsl.

45, TpaHc-BNIUsHUE U KHCIOTHO-OCHOBHBIE CBOMCTBA. CBS3b MEXKIY aK-
BaTallMOHHBIMHU M IPOTOJIMTUIECKUMHU PAaBHOBECHSIMHU.

46. TeopeTH4ecKre OCHOBBI CHHTE3a KOOPIUHAIIMOHHBIX COCTHHECHUIA.

47. TepMOTUHAMUYECKUI W KHUHETHUYECKHH (aKTOpBI, OMpEACTISIIONIUe
HaTpaBJIiCHUE PEaKINi 3aMETICHISI.

48. Ponp pacTBOPUMOCTH KOMIIOHEHTOB PEaKIMH, CHHTE3 B HEBOIHBIX
cpenax. Bousnue pH cpenpl.

49. lcrionp30BaHWE  OKHUCIHTEIHHO-BOCCTAHOBHUTENBHBIX  pEaKIuit
JUTSL CHHTE3a KOOPAMHAIIMOHHBIX COSTMHCHUH.

50. Buemnecdepapie u BHyTpHC(]EpHBIE OKHUCIUTEIHHO-BOCCTAHO-
BUTEIILHBIC PEAKIIHH.

51. OKUCIUTENHFHO-BOCCTAHOBUTENBHBIE PEAKIIMU TIPUCOESTINHEHUSI.

52. Tepmuueckre npeBpamieHs] KOOPIUHAIIMOHHBIX COSTNHEHHM.

53. [IpumeHeHHe KOOPIUHAIIMOHHBIX COCIUHEHUH B aHAJIMTUYECKOH
XUMHH.

54. MeTannoKOMIUIEKCHBIN KaTallu3, PEeakIMd TOMOTE€HHOI'0 KaTaiausa
C y4acTHeM KOMILIEKCOB.

55. buoHeoprannyeckast XuMusi i MEUIIHHA.

56. [TonsTHe 0 OMOKOOPAUHAIIMOHHONW XUMHUHU. BHOKOMIUIEKCH M OHO-
KIIaCTEPHI.

57. ®otorpaduueckast XUMHS, KPAaCUTEIH U TUTMEHTHI.

58. Xumuueckast TEXHOJIOTHUS, THAPOMETAILTYPrus U Ap. 001acTH npu-
MEHEHUS KOOPIMHAIIMOHHBIX COCTUHEHUH.
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11. ObPA3Lbl TECTOB

1. KoopnuHaiuoHHbIe COeTMHEHUS — 3TO:

1) cioKHbBIE YCTOHYMBBIE XUMUIECKUE 00Pa30BaAHHUS;

2) BEIIECTBa, COCTOSIUE U3 KOMILIEKCOOOpa30BaTeNsl U JIMTaH I0B;

3) coearHEeHNUSs, COCTOSIIIME U3 BHYTPSHHEH M BHELTHEH chephl;

4) cIOKHBIE YCTOWYHMBBIC XUMHUYECKHE COCAMHEHHS, B KOTOPBIX 0053a-
TEIBHO MPUCYTCTBYET JOHOPHO-AKIICITOPHAS CBSI3b.

Bri6epute Hanboiee MpaBMIHLHOE OIPEICICHHE.

2. Kommiiekcoo0pa3oBaresib — 3T0:

1) noH, 3aHUMAIONIMI IIEHTPAIbHOE MECTO, SBISIONINICS aKIIETOPOM
ANEKTPOHHBIX Hap;

2) OTpHILIATENBbHO-3aPSDKCHHBIN HOH, SIBISFOIIMICS JIOHOPOM AJICKTPOH-
HBIX T1ap;

3) ToabKO d-3JIEMEHTBHI, JOHOPHI JEKTPOHHBIX Tap;

4) TOJIBKO P-3JIEMEHTHI, AKIETITOPhI AJICKTPOHHBIX Tap.

3. JIuranampl — 3T0:

1) MoJIeKyJIbI, JOHOPBI JICKTPOHHBIX HAp;

2) MOJICKYJIbI ¥ HOHBI, IOHOPBI 3JIEKTPOHHBIX TIap;

3) MOHBI, aKIENTOPbI AIECKTPOHHBIX Tap;

4) MOJIEKYJIbI K HOHBI, aKIIETITOPHI JJIEKTPOHHBIX T1ap.

4. JleHTATHOCTH — 3TO:

1) gucio cBs3eit MeKIy KOMIIEKCOOOpA30BaTEIEM M JINTAHIAMHU;

2) 4KCII0 AIEKTPOHOAOHOPHBIX aTOMOB B JIUTAH/IE;

3) 4KCII0 MEKTPOHOIOHOPHBIX ATOMOB B KOMILJIEKCOOOpa3oBarelie;

4) 4nCNo MEKTPOHOAKIEIITOPHBIX ATOMOB B KOMILIEKCOOOpa3oBaTere.

5. A3 nepeynciIeHHBIX JUTAHAOB BbIOepHTEe OHICHTATHBIE:
a) CN; 6) OH'; B) CO3”; 1) C,0,75 1) NO; 5 €) S,05

1) a, 0, 1;

2)B,T,¢€;
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3)a,B,T;
4) 6, n,e.

6. B kakoM KavecTBe rajJloreHWI-HOHbI BXOJAT B COCTAB KOMILJIEKC-
HBIX COeJTMHEHMIA:

a) IMTaHa0B; 0) KOMIUIEKCOOOpa3oBaTeleii;

B) JINTaHJIOB M KOMIUIEKCOOOPa30BaTeeli; T) BHEIIHEH Cephl

1) a, 6;

2) 0, r;

3)B, T;

4) a,r.

7. Yem menbiue K, ..;, TeM KOMILIEKC 00Jjiee:

1) ycToiuuBbIii;

2) yCTOWYMBOCTD HE OIpeiensieTcs BeaunanHon Kuect;
3) HeyCTOWYMBHIIA;

4) pacTBOPHUMBIH.

8. Uemy paBHa CTelneHb OKHCJIEHHS] HOHA-KOMILIEKCO00pa3oBaTeJist
B mostekyJe K;[PtClg]?

1) +3;

2) +4;

3) +2;

4) +6.

9. Onpeaesinte 3apsa BHYTpeHHell cdepbl U KOOPIAMHALMOHHOE
YHCJI0 KOMILUIeKcooOpa3oBaTejsi B  KOMIUIEKCHOM  COeJWHEHUH
K4[Fe(OH)(CN)4]:

1) +4, 4;

2) +2, 6;

3) -4, 6;

4) -2, 4.

10. BoiOepuTe nMpaBU/IbHOE HA3BaHHE KOMILJIEKCHOMY COeJIMHEHHUIO
[Co(NH3)3(H20),(CN)]Br:

1) mubpomonmanoauakBatpuammuakobansta (111);

2) 6pomu rpanoauakBarpraMmuakooansta (11);
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3) 6pomun ranouakBarpuammuakooaieTa (11);
4) mmanoauakBarpraMmuakooaasTar (1) 6poma.

11. B kommiexkcaom coequnenun [Ni(NH3)sClIJOH 3apsin BHyTpen-
Hell cepbl M KOMILJIEKCO00pa30BaTeJisi pABHBI:

1) +2, +2;

2) -2, +1;

3) +1, +2;

4) +2, +1.

12. Onpenennre 3apsii KOMIUIEKCHOTO0 MOHA, CTeNeHb OKUCIEHUS U
KOOPAMHAINUOHHOEC YHUCJIO0 KOMHJIBKCOOﬁpaSOBaTeJIH B COCAMHCHHUHU
K[AI(H20)2(OH),]:

1)-1, +2, 4,

2) -1, +3, 6;

3) -1, +3, 4;

4) +1, +4, 6.

13. HaumeHbIIeli CIOCOOHOCTHI0O K KOMILTEKCO00pa30BaHUIO 0012~
AA0T:

1) d-snemeHTHI;

2) S-2IIEMEHTHI;

3) p-21eMeEHTEI;

4) f-a1eMeHTHI.

14. HazoBuTe KOMILJIEKCO00Opa30oBaTe/b B reMOrJI00nHe:
1) Fe’;

2) Fe*;

3) Fe?";

4) Mg*".

15. Kakoii 3JeMeHT siBJsieTcs KOMILJIeKcoo0pa3oBaTesieM B XJI0PO-
punae?
1) xobaisbT;
2) xeIne3o;
3) mMarsui;
4) mapranen,.
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16. Kakoii 3/1eMeHT siB/IsieTcsl KOMILIEeKCOOOpa3oBaTeleM B BHUTA-
muHe B1,?

1) xobansbT;

2) )xene3o;

3) MarHumii;

4) HUKeIb.

17. Ykaxute THIO THOPHIM3ANUU ATOMHBIX OpOHMTAJIEll LHEHTPAJIb-
HOro uoHa B kommiekcHoM coenunenun [Ni(NH;)q]Br,:

1) sp’;

2) sp;

3) dsp?;

4) dsp®.

18. Ykaxute THN THOPHIM3ANUN ATOMHBIX OpOHMTAJIEH HEHTPAIb-
HOro uoHa B kommiekcHom coenunenun NH,[Ag(CN),]:

1) sp%

2) sp;

3) dsp?;

4) dsp®.

19. Ykaxute THN THOPUAM3ANUAN ATOMHBIX OpOHMTA/Ell HEHTPAIb-
HOro HoHa B KoMiuiekcHoM coenunennn Ky[PtCl,]:

1) sp®;

2) sp;

3) dsp’;

4) d’sp®.

20. YkaxxuTe TUN T'UOPUAM3AIMU ATOMHBIX OpOMTAJIel LEHTpaIb-
HOro noHa B KoMiLiekcHoMm coexunennu [Cd(NH;)4]Cl.:

1) sp’;

2) sp;

3) dsp?;

4) dsp®.

21. Kakoii komiiekc Hau0oJiee NPOYHBIi, ec/Iu:

1) Kieer [ZN(NHg)a]* = 8,3-107%;

2) Kyeer [ZN(OH)4]* = 1,99-107;
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3) Kueor [ZN(CN)J? = 2,410,
4) Kieer [ZN(H20):]"= 2,110,

22. Kak mo:kHo pa3pyummuth komiuieke [Ag(NH;),]Cl:

a) no6aButh HNO3; 6) nodasurs NaOH; B) no6asuts NaCl; r) mgo-
o6aButh Kl:

)a,rt;

2) a, 0;

3)0,B;

4) B, T.

23. Onpeneaurte reomerpuio komiaexca [Pt(NHs),Cl,]:

1) TeTpasnp;

2) okTa’p;

3) kBajapar;

4) muHenHasl.

24. Onpenenaute reomerpuro kommiexca Ky[FeFq]:
1) TeTpasnp;

2) oKTa’p;

3) kBajapar;

4) muHenHasl.

25. OnpeneuTte reomerpuio kommiekca [Ag(NHs),]Cl:
1) Terpasnp;

2) oKTa’p;

3) kBajpar;

4) nuHeliHas.

26. Onpeneaurte reomerpuio kommiexca [Zn(NHz),]Br,:
1) Terpasnp;

2) oKTa’p;

3) xBazpar;

4) nuHeiHas.

27. Yem menbine K, ..;, TeM KOMILIEKC 0oJj1ee:
1) ycToitumBslif;

2) HEeYCTOINUUBBIN;

3) pacTBOPUMBIIf;

4) HepacTBOPUMBIH.
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28. Kakoii koMIJIeKC He HMeeT MePBUYHOM TUCCOHAIIAN:
2) [Zn(NH;)]Cly;
3) [Pt(NH3)Cl, ];
4) NH,[Ag(CN),].

29. KoMIJIeKCOHbI — 3TO:

1) nroObIe TUTaHIbL;

2) OW- ¥ MIOJMACHTATHEIC JINTaHIBI;
3) mo0BIe KOMITIEKCO0Opa30BaTENH;
4) TOJILKO MONHCHTATHBIC JIUTAH/IbI.

30. I'emors100uH — 3T0:

1) CIOKHBIH GEITOK, COepIKAIIHiT XeIATHBIA MaKPOIHKT reM ¢ Fe®*;

2) KHCIbIH GeNIoK, Coep KAl HeGenKOBYIO YacTh — reMM ¢ Fe*';

3) TpaHcmopTHas (opMa KHCIOpPOAa, COJEpKalias aToM JKenesa

B HeﬁTpaHLHOM COCTOsIHHNH,

4) pesepBHas Gopma KHUCIOPOJa, COAEpIKalas aTOM jKeJie3a B CTEIICHU

OKHCIIEHUSA +2.

31. ‘Iepe?. aTOMbI KaKHX 3JICMEHTOB, KaK IIpaBuJ/jio, H1€T KOOpAUHA-

IS JUTAHI0B ¢ MEeTAJLJIAaMH B OMOKOMILIEKcax?

1H,N,S;
2)H, P, O;
3)O, N;

4)P, H,S.

32. Jlast iMHKA B OHOHEOPraHMYeCKHUX KOMILIEKCAX XapaKTEPHO KO-

OPIAMHAIIMOHHOE YHCJI0:

1) 2;
2) 4,
3) 4, 6;
4) 6.

33. BzauMHoe BJIMsIHUE JJUTAHAOB BO BHYTPEeHHel cepe KoMIIekca

CBSI3aHO:

1) ¢ nurasaOM, HAXOSIIMMCS B TPAHC-TIOJIOKEHUU IO OTHOIICHHUIO K

OMPECACIICHHOMY JIMT'AaHY,

2) ¢ IUTaHAOM, HAXOSIIIUMCS B ITUC-TIOJIOKEHUU 110 OTHOIICHUIO K OII-

peneNeHHOMY JINTaH/Y;
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3) C JIMTaHAOM, HaXOAAIUMCA B TPAHC- U IMUC-TIOJIOKCHUU IO OTHOIIC-
HUIO K OMIPCACIICHHOMY JIMT'aHY
4) B3aUMMHOC BJIMAHUC JIMTAHOOB OTCYTCTBYCT.

34. 3aKOHOMEpPHOCTh TPAHC-BJIHUSIHUSA BIIePBbIe YCTAHOBMII:
1) Bepuep;

2) [eiipone;

3) I'punbepr;

4) Yepusies.

35. lIpaBuao Ileiipone ycraHaBJMBAaeT, YTO NPH JAeiCTBHU aMMHUa-
Ka WJIM aMHHOB Ha TeTpaxjoponyatunat (I1) kanus odpa3syercs:

1) tpuxnopoammunmiatuaat (1) kasmus;

2) TpaHC-AUXJIOPOAUAMMHUHILIATHHA;

3) LHC-AUXIOPOANAMMHHILIATHHA;

4) B paBHOU CTETICHU IHC- ¥ TPAHC-ANXJIOPOANAMMHUHILIATHHA.

36. U3 npaBuJa Ileiipone ciaexyer, 4To XJ10pUA-UOH 00J1a1aeT:
1) MEHBIINM TpaHC-BIHSIHUEM, YEM aMMHAK;

2) GOJIBIIIAM TPaHC-BIUSIHAEM, YEM aMMHAK;

3) TaKuM K€ TPAHC-BIUSIHUEM, KaK 1 aMMHaK;

4) HEBO3MOKHO YCTAHOBHUTH TPAHC-BIUSHUE ITUX JIMTAH/IOB.

37. llpaBuio Ueprencena ycranasiauBaet, 4yTo npu aeiicreun HCI
Ha XJopuA TerpaaMMuHmiaTunsl (11) odpasyeres:

1) xnoporpuammuniatuaat (11)-uoH;

2) TpaHC-AUXJIOPOIUAMMHHILIATHHA;

3) uMC-AMXI0POTMAMMHHILIATHHA;

4) B paBHOU CTETEHH IMC- U TPAHC-IUXJIOPOJHAMMUHILIATHHA.

38. TuomoueBunHasi peaxuusi Kypuaxosa masi [Pt(NHs),Cl,] wc-
noJib3yeTcs:

1) 11 BRISICHEHHSI COCTaBa KOMITIIEKCA;

2) [JIs BBISICHEHUS TIPHPOIBI XUMHYECKOH CBS3H B KOMITIEKCE;

3) 1711 BBISICHEHSI TEOMETPUYECKON KOH(PUTYPaIii KOMILIEKCOB;

4) nust onpeieIeHnst KOHCTaHTHI HECTOMKOCTH KOMILIEKCOB.

65



39. Ilpu B3aumoneiictBum  muc-[Pt(NH;),Cl;] ¢ THOMOuYeBHHOI
(Thio) oOpa3yercs:

1) [Pt(Thio).]*";

2) uuc-[Pt(Thio),(NHs)];

3) tpanc-[Pt(Thio),(NHs).];

4) tpanc-[Pt(Thio),Cl,].

40. IIpun B3aumoneiictBum Ttpanc-[Pt(NH3),Cl,] ¢ THOMOYeBHHOI
(Thio) o6pa3yercs:

1) [Pt(Thio),]*";

2) muc-[Pt(Thio)2(NHs),];

3) tpanc-[Pt(Thio)a(NHs).];

4) tpanc-[Pt(Thio),Cl,].

41. Tpanc-Bausinue — 3710 ¢ deKT:
1) paBHOBECHBIN;

2) HepaBHOBECHBII;

3) KHHETHYECKUIA;

4) TepMOJMHAMUYCCKHIA.

42. IlepBuvHAs QUCCONMANMS JJIS KOOPAHMHAIMOHHBIX CO€XMHEHMIt
HEBO3MOKHA:

1) It KOMITJIEKCOB-HEAIEKTPOIUTOB;

2) Tl KOMILJIEKCOB-3JIEKTPOJIUTOB;

3) [T KOMITJIEKCOB C JIMTaHIaMH, SIBIISIOIIIUMHUCS HERTPATBLHBIMH MOJTE-
KyJIaMU;

4) [1st KOMIUTEKCOB TOJIBKO C T-AaTHBHOM CBSI3BIO.

43. B mpouecce mMepBHYHON AMCCONMAINMHA PACTBOpHUMbIE B BoOJe
KOMILIEKCHI BeyT ce0sl Kak:

1) cnabwle 37EKTPOIHUTHL;

2) CUJIBHBIE DIICKTPOJIUTBI;

3) HEAJIEKTPOIIUTHL;

4) 3JIeKTPOIUTHI U HEAIECKTPOIIHTHI.

44, BropuyHas JUCCOUMAIUASL KOOPAMHALMOHHBLIX COeIMHEHM
B PacTBOPAax — 3T0:
1) pacmag KOOpAMHAIIMOHHBIX COEIMHEHHH Ha JIUTAaHAbI U HOH KOM-

IeKcoo0pa3oBaresis;
66



2) pacmajg KOOPAWHAIIMOHHBIX COCAMHEHHUIA HA MOH KOMILIEKCO0OPa3o-
BaTeysl M MOHBI, HAXOISIIHUECS BO BHEITHEH cdepe;

3) pacmag KOOPAWHAIIMOHHBIX COSAMHEHHMH HA KOMILICKCHBIH HOH M KO-
HBI, HAXOISAIIHECS BO BHEITHEH cdepe;

4) Bo3mokHa TONIEKO Y KC-HEdIEeKTPOIUTOB.

45. B npouecce BTOPHYHOM THCCONUALIMH:

1) nuccorpamnus KOMIUICKCA MPOTEKAET MO THUIY CHIIBHBIX 3JIEKTPO-
JUTOB;

2) TUCCOIHAINS KOMIUIEKCa HEBO3MOXKHA,;

3) amccormarys KOMIUIEKCa MPOTEKAaeT CTYIEHYATO C yCTAHOBICHHEM
paBHOBECHS;

4) nuccoruanys KOMIDIeKca MpOTeKaeT 0e3 ydacTHs MOJICKYJI PacTBO-
puTens.

46. TepmoanHamMuyecKHe KOHCTaHThI HecTolikocTH KC BhIpaxkawTces:
1) yepe3 ucxoHbIe KOHIIEHTPAIMH COCTABHBIX YacTel pacTBOpa;

2) yepe3 paBHOBECHbIE KOHLIEHTPALUK COCTABHBIX YacTeil pacTBOpa;

3) uepe3 paBHOBECHBIE aKTUBHOCTH COCTaBHBIX YacTel pacTBOPA;

4) yepe3 napLUuaNbHbIC TAaBJICHUS COCTABHBIX YacTeH pacTBOpA.

47. KoHueHTpauuoOHHbIe KOHCTAHTHI HecTolikocT KC BhIpaalores:
1) 4epe3 UCXOMHBIE KOHIIEHTPAIINH COCTABHBIX YacTel pacTBOPa;
2) yepe3 paBHOBECHBIC KOHIIEHTPAIMH COCTABHBIX YacTell pacTBOPa;

3) uepe3 paBHOBECHBIE AKTHUBHOCTH COCTABHBIX YaCTeH pacTBOPA;
4) yepe3 mapuyangbHbIE TaBJICHUA COCTABHBIX YacTell pacTBOpa.

48. TepMonm{aaneCKne KOHCTAHTHI HecTokocTH K pacCUMThI-
BalOT 10 YPABHEHHUIO:

1) AG°=RT- InK;

2) AG°=-RT- InK;

3) AH’ = —RT- InK;

4) AG’=-T'InK.

49. U3MeHeHNe YHTPONMYU PeaKIHy BTOPHYHOM THCCONMAIMU KOM-

IJICKCA MOYKHO PAaCCUUTATDh 10 YPABHECHUIO:
1) AG’ = AH’ — RT'In K;
2) AG’ = AH? - RT-AS;
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3) AG’ = AH’ - T-AS;
4) AH’ = AG® — T-AS.

50. XesaTHblii 3¢ peKT ObLT OTKPBIT:
1) Bepuepowm;

2) YUepHSEBEIM,

3) UyraeBbiM;

4) TTupcoHom.

51. IlpaBuso nukiioB Uyraesa ycTanaB/iuBaeT, 4YTO:

1) xenaTHbIe COCTMHEHUS SBISIOTCS MEHEE MPOYHBIMHU IO CPABHEHHIO
C KOMILJIEKCAMH, HE COJEpKAIlUMHU [IUKJIOB;

2) XeJaTHbIe COCMHEHHUS SIBJIAIOTCS 00Jiee MPOYHBIMH MO0 CPABHEHHIO
¢ KOMILIEKCAMH, HE COAEPKAIUMU LIUKIIOB,;

3) KOMIUIEKCHI, COZICP)KAIMEe MOJTHACHTATHBIC JIMTaH/ABI, He 00JagaloT
BBICOKOM YCTOMYHMBOCTBIO B pACTBOPAX;

4) KOMIUTEKCBI, COJIEPIKAIINE MOHOCHTATHBIC JIUTAHbI 0OJIee YCTONUHBBI
B pacTBOPax IO CPABHEHUIO C KOMIUIEKCAMU C MOJIHMICHTATHBIMHY JINTaHIaMH.

52. PapHOBecHe peaknuu 3aMellleHUs JTUTAH/A0B:
[Hgl,]* + 4CI" < [HgClJ* + 4I

K,=1,410" K, =8,510"°
CcMeNaeTcsi B HANPABJICHUH:
1) BIIEBO;
2) BIIpaBo;

3) He cMeraeTcs.

53. Konuenuuio :kecTKHX W MATKHX KHUCJIOT U OCHOBAHMIA PeII0KIII:
1) JIsromc;

2) Bbpencren u Jloypu;

3) Appenuyc;

4) TTupcoH.

54. Kecrkue kuciaorsl no llupcony — 31o:
1) MOHBI METAJUIOB, UMEIOIINE MaJIble Pa3Mephl, BHICOKUH TOJIOKHUTEIb-
HBIH 3apsij ¥ HU3KYIO CIIOCOOHOCTH K JiehopMaiii BHEIIHUX AJIEKTPOHHBIX

000J104EK;
2) MOHBI METAJUIOB, MMEIOIINE CPABHUTEIBHO OOJBIINE Pa3MEpPhI, BBICO-

KUH TI0JIOKUTEIbHBIN 3apsa U BBICOKYHO CIIOCOOHOCTE K ,Z[e(bOpMaLII/II/I BHCIII-
HUX 3JICKTPOHHBIX O60J'IO“ICK;
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3) MOHBI METAJIOB, UMCIOIUE MAJIble Pa3Mephl, HU3KUH MONIOKUTEIb-
HBIH 3apsi ¥ BBICOKYIO CIIOCOOHOCTH K ehOpMaIiiy BHEITHUX AIICKTPOHHBIX
000J104€eK;

4) MOHBI METAIIOB, MMEIOIINE CPABHUTEIBHO OOIBIINE Pa3MeEpPhl, HU3-
KU TIOJI0KUTEIBHBIN 3aps/] ¥ BRICOKYIO CIIOCOOHOCTD K Je(hOpMaIliK BHEIII-
HHUX DJIEKTPOHHBIX 00O0JIOYEK.

55. Msrkue kucjortsl o Ilupcony — 3ro:

1) MOHBI METAIUIOB, UMEIOIIINE MaJIble Pa3Mepbl, BHICOKUI MOJIOKHTETBHBIN
3apsia ¥ HU3KYIO CIIOCOOHOCTB K Ie)OpMAIIMK BHEIIIHHX IEKTPOHHBIX 000JIOUEK;

2) MOHBI METAJJIOB, UMEIOIHE CPABHUTEIBHO OOJBIINE pPa3MepBbl, BHICO-
KWW TIOJIOKUTENBHBIN 3aps]] ¥ BBICOKYIO CIIOCOOHOCTD K JIe()OpMalliyl BHEII-
HHX 3JIEKTPOHHBIX 000JI0YEK;

3) HOHBI METAIIOB, UMEIOIIME MaJIbIe pa3Mepbl, HU3KUIA TTOJIOKHUTEIBHBIH 3a-
PSII ¥ BBICOKYIO CIIOCOOHOCTB K Ie)OpMAITH BHEIITHIX MEKTPOHHBIX 0O0IOYEK;

4) MOHBI METAJUIOB, UMEIOIUE CPABHHUTEIBHO OOJIBIINE pa3Mephbl, HU3-
KU TOJIOKUTENBHBIN 3apsl U BBICOKYIO CIIOCOOHOCTB K Ie(OpMalii BHEII-
HUX DJICKTPOHHBIX 000JI0YEK.

56. TunMYHBIMU KeCTKMMH Kuca10TamMu 1o Ilupcony siBasirores:
1) Na*, Ag*, Fe*, Co*, Ca*", AI**, Pd**, Pt**, Rh*";

2) Li*, Na*, K*, Be*, Ca™", Mg*, Mn*, AI*";

3) Cu*, Ag', Au*, TI*, Hg', Hg*, Cd*, Pd*, Pt**, Pt*";

4) Fe**, Co™, Ni**, Cu™, Zn*, Pb*, Sn**, Bi**, Rh*".

57. TUNUMYHBIMH MATKUMH KHcJI0Tamu 10 ITupcony aBaswoTes:
1) Na*, Ag", Fe*, Co*", Ca*, AI**, Pd**, Pt**, Rh*":

2) Li*, Na*, K*, Be**, Ca®*, Mg*, Mn**, AI*;

3) Cu’, Ag*, Au*, TI*, Hg*, Hg**, Cd**, Pd**, Pt*, Pt*";

4) Fe**, Co*, Ni**, cu*, Zzn*, Pb*, Sn*, Bi*", Rh*".

58. Kecrkue ocHoBanus no Iupcony —3to:

1) nmuraHapl, coaepiKaiiie JOHOPHBIC aTOMBI, BHEIIHHE JJICKTPOHHbIC
000JI0YKH KOTOPBIX JIETKO J1e(OPMHUPYIOTCS;

2) IWUraHjbl, TOHOPHBIE aTOMBI KOTOPBIX 00JIQAI0T HU3KOM 3JIEKTPOOT-
PpHULATENBHOCTBIO;
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3) nuraHbl, colepiKaIlie JOHOPHBIC aTOMbI 3JIEMEHTOB (TOpa, KUCIIO-
pofia u a30Ta;
4) nuranipl, 00pasyroLIne T-IaTUBHBIC CBSA3H C KOMILIEKCOOOPa30BaTENIeM.

59. Corsaacno npasuay Ilupcona:

1) 'kecTKHMe KUCIOTHI MPEANOYTUTEIBHO 00Pa3yOT KOMILUICKCHI C MSIT-
KHMH OCHOBaHHSMU;

2) JKECTKHE KUCIOThI MPEANOYTUTEIBHO 00pa3yroT KOMIUICKCHI C JKEeCT-
KHMH OCHOBaHHSMU;

3) MSrKue KUCIOTHI MPEANOYTHTENIFHO 00pa3yloT KOMIUIEKCHI C JKECT-
KHMH OCHOBaHHSMU;

4) KeCTKHE KHCIOThI MPEIIMOYTHTEIBHO 00pa3yloT KOMIUICKCHI C MST-
KHMMHU U ) KECTKUMHU OCHOBAHUAMMU.

60. Ucxons u3 xkoHuenuuu IupcoHa Msrkue KUCJI0THI KOOPIAHHH-
pyiot uon SCN':

1) yepes aTom yriepoaa;

2) uepes aToM CepHI;

3) yepe3 aToM a3oTa;

4) yepe3 aTOM U CEphI U a30Ta.

61. Bug oKHCIUTENHHO-BOCCTAHOBUTEIHLHOIO NpPEeBpPAlIEHUsT KOOP-
AUHATHOHHOTO COeTUHEHUS B PeaKIUn:

K;[Fe(CN)g] + K;[IrClg] = K3[Fe(CN)g] + Ks[1rClg]

1) okHCIUTEIBHOE TIPUCOSANHEHHE;

2) BHYTpHC(EPHOE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOE B3AUMO/ICHCTBHE;

3) OKHCIHMTEIbHO-BOCCTAHOBHUTEIBHOE B3aMMOJACHCTBHE MEXIY KOM-
IUICKCaMH PAa3HBIX METAJLIOB;

4) OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHOE B3aUMO/ICHCTBUE MEXITYy HOHAMU
BHEIIHEW cephl.

62. BoccTaHoBHUTE/IEM B peaKIMu
Kz[PtBre] + [Pt(NH3)4]Br2 == Kz[PtBr4] + [Pt(NH3)4Br2]Br2
ABJIACTCHA:
1) K[PtBre];
2) [Pt(NH3)4]Br;
3) Kz[PtBr4]
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63. gﬂeKTpl/I‘leCKaﬂ paﬁoTa OKHCJIUTECJIbHO-BOCCTAHOBUTEJIbHOI'O
npoiecca npy MOCTOAHHBIX TeMIIEpaType U JaBJI€eHUH paBHA:

1) AH°=—n-F-E™;

2) AH=—n - F - E%g;

3)AG’=-n-F:E%;

4)AG’=n-F - E%.

64. 3aBUCHMOCTh MOTEHIHANA JJIEKTPOAA OT KOHIEHTPAIMH WM
AKTHBHOCTH MOHOB B PaCTBOpE ONpeaeisieTcsl ypaBHEHHEM:

1) ®apanes;

2) Baut-T'odda;

3) I'n66ca;

4) HepHcra.

65. OKuCAUTEIHHO-BOCCTAHOBUTEIbHbII MOTEHIINAJ BO3HHKAET:

1) Ha rpaHMIle CONMPUKOCHOBEHHS WHEPTHOTO METallia, MOrPYKEHHOTO
B PacTBOP, COJAEPKAIINI OKHCIEHHYIO U BOCCTAHOBJICHHYIO (DOPMBI OJTHOTO
BEILIECTBA;

2) Ha rpaHHUIle COMPUKOCHOBCHUS JIByX METAJUIOB B pe3yJibTaTe Mepexo-
Jla CBOOOIHBIX 3JIEKTPOHOB U3 OJHOTO METaJlIa B IpyroH;

3) Ha rpaHuIe pa3jea MeTall — PacTBOP, COACPIKAIIUI KATHOHBI 3TOTO
MeTaa;

4) Ha TpaHHIIE COMPUKOCHOBEHHS JIBYX PACTBOPOB OJJHOTO JJIEKTPOJIHTA
C Pa3HOU KOHIICHTPALIUEH.

66. DnexTpoasuxkymas cuia E;pc B OBP —ar0:

1) pa3HOCTh ANEKTPUUECKUX MMOTCHIUAIIOB,;

2) npe/esbHas pa3HOCTh MOTEHIIMATIOB, BO3HUKAOLIAS HA TPaHUIIE pa3-
nena a3 B pa30OMKHYTOH LIETH 3JIEMEHTa;

3) npenesbHas pa3HOCTh MOTEHIIMATIOB, BO3HUKAOLIAS HA TPaHUIIC pa3-
Jieyia MeTalll — PacTBOP, COAEP KALINNA KATHOHBI 3TOT0 METaJIa;

4) makcuManbHas paboTa, moxyyaeMas B TalbBAaHUYECKOM JJIEMEHTE.

67. Xnopua rekcaammunkobanbra (III) obpasyercss mpu B3aumo-
JAelCTBHU:

1) oxcupa xobanbta (I11) ¢ cynpdparom aMMOHUS;

2) uutpara kobanbTa (1) ¢ M30BITKOM aMMHAKa;
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3) xmopuaa xobanbta (I1I) ¢ n30bITKOM aMMHaKa;
4) xnopuna kobaneta (1) ¢ U3OBITKOM aMMHaKa.

68. N'ekcaruapokcoanromuuar (III) kanua MoxkHO pa3zpymIuTh, 10-
0aBHMB B pacTBOp:

1) u36BITOK IIETOYH;

2) U30BITOK KHCIIOTHI;

3) kapboHaT HaTpHS;

4) XJI0puI HATPHSL.

69. Ipoxyxrom peakuun FeCl; + KCN uppmon) — ABJISETCS:
1) Fe(CN);

2) Kq[Fe(CN)s];

3) Ks[Fe(CN)s];

4) HCN.

70. IMannaguia PacCTBOpPHAETCH B «uapcxoifl BOJIKE» C 06p830BaHHeM
KOMILJIEKCA Hz[PdClG], KOTOprﬁ npu ynmapuBaHum pacTBopa mnpeBpa-
maercs:

1) B PACI;;

2) B PdCl,;

3) B H[PACL];

4) B Hz[PdC|4]
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12. OTBETbl HA TECTOBbIE 3AAAHUA

1-4 15-3 29-4 43 -2 57-3
2-1 16-1 30-1 44 -1 58 -3
3-2 17-4 31-3 45-3 59-2
4-2 18-2 32-2 46 -3 60-2
5-2 19-3 33-1 47 -2 61-3
6-4 20-1 34-4 48 -2 62-2
7-1 21-3 35-3 49 -3 63-3
8-2 22-1 36-2 50-3 64-4
9-3 23-3 37-2 51-2 65-1
10-2 24-2 38-3 52-1 66 -2
11-3 25-4 39-1 53-4 67-3
12-2 26—-3 40-3 54-1 68 -2
13-2 27-1 41-3 55-4 69 -3
14-3 28-3 42-1 56 -2 70-4
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