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

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

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

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

DanHHas yuebHas aucumunnmnHa BkntodeHa B pasgen " 51.B.[0B.8 ducumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtefbHOl Nporpammbl 04.05.01 dyHoaMeHTanbHas 1 NpukNagHas XMMms 1 OTHOCUTCS K
omcumnnnHam no Boibopy. OcBanBaeTcs Ha 4 Kypce, 8 cemecTp.

JaHHas omcumnnnHa OTHOCUTCS K BapuaTtmBHOM Yactu 6noka aucumnnmd b1 (kypcbl no Bbibopy
CTYOEHTOB) 1 TECHO CBSA3aHa TakXe C 06WuMmn MateMatUYeCKMIN N eCTECTBEHHO-HAYYHbIMU
amcumnanHamm n obwenpodoeccroHanbHbiMy aucumnanHamm. OCBOEHME 9TOW ANCLMNAUHBI TpebyeT
npensapuTenbHON PU3nNKo-MaTeMaTyecKom NoAroToBKM Mo WMPOKOMY CNEKTPY KYPCOB, YNTAEMbIX B
Xumnyeckom nHctmutyte M. A.M. Bytneposa B Heobxoanmom o6 beme. OCHOBbI XUMUK
KOOPANHALMOHHbIX COEANHEHUI N3Yy4aKoTCA NOCe 0CBOEHMS KypcoB 'HeopraHnyeckas xmmus',
'AHanuTnyeckasn xummns', 'OpraHudeckas xumms', 'Xumms pactsopos’, 'Xumns B akonoruu'. o
OTHOLWEHMIO K 3TUM KypcaM 'KoopanMHaunoHHble COeanHEHMs' BICTYNAIOT Kak nocnemyouwas,
NHTerpanbHas, MexancumninHapHas gucumninHa.

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

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

LLinchp komneteHumu npwoGpi::nlg?Eg;ﬁaeTeHuuu
OK-7
(OBLIEKYNIbTYPHbIE FOTOBHOCTbIO K CaMOpPa3BUTUIO, camopeanmaawmm,
KOMNETEHLLAN) MCMONb30BaHMIO TBOPYECKOro NoTeHumana
OrlK-1 CNOCOBHOCTBLIO BOCMPVHUMATL, Pa3BmBaTh U NCMONb30BaTb
(npogpeccuoHanbHble TEOPETNYECKME OCHOBbI TPAANLIMOHHbBIX 1 HOBbIX Pa34enoB
KOMMEeTeHUMN) XUMUW NPU peeHnn NpopeccnoHanbHbIx 3aaad
MNK-3 BNafeHNeM CUCTEMOI (DyHAAMEHTaNbHbIX XMMUYECKMX MOHSATUI
(NpodpeccmoHanbHble 1 METOLONOrMYECKMX aCNeKTOB XMW, hopMamMm 1 MeToaamm
KOMMeTeHLMN) Hay4HOro NO3HaHNS
CNOCOBHOCTBIO UCMOMNb30BaTh OCHOBHbIE 3aKOHOMEPHOCTY
ACK-1 XMUHYECKOM HayK1 1 (PyHAAMEHTaNbHbIE XMMUYECKUE NOHSATUS
B MPOCPECCNOHANBHON AEATENBHOCTU B COOTBETCTBUMN C
BbIGpaHHO cneunansaunen

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

MOHATNS XMW KOOPANHALMOHHBIX COEANHEHWNI B OMMCAHUN Pa3NNYHbIX (OVN3MKO-XMMUYECKNX
cucTeMm (Katanua, aHanMTuyeckas XumMms, aKonorm4yeckne CUCTeMbl, omnanyeckas XMMns pacTBOpPOB,
6roxmmmsa n T.4.)

2. IONXEH yMeTb:
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NCMNONb30BaTb TEOPETMYECKNE 3HAHUS O MPUPOLE XMMUYECKON CBA3W B KOMMNIEKCHBIX COEANHEHMSIX,
NX KUHETUYECKMX N TEPMOANHAMMYECKUX CBOMCTBAX, a Takxe 06 1x NoBeaeHN B BOOHbIX U
HEeBOAHbIX pacTBOpax;

3. OONXEeH BnageTb:

TEOPETUYECKMMUN 3HAHUAMI O NMPUPOAE XMMNYECKON CBSI3N B KOMMNEKCHbIX COeAUHEHUSIX, UX
KMHETMYeCKMX 1 TePMOAMHAMUYECKMX CBOMCTBAX, a TakXe 00 X NOBeAeHUN B BOOHbIX Y HEBOHbIX
pacTeopax;

4. nONXeH IeMOHCTPUPOBaTb CNOCOBHOCTb 1 FOTOBHOCTb:

[leMOHCTpUpPOBaThL TEOPETUYECKME 3HAHMS O MPMPOLE XUMNYECKON CBA3W B KOMMIEKCHbIX
CO-€OVHEHUSIX, X KNHETUYECKMX U TePMOOVHAMNYECKUNX CBOMCTBAX, a TakxXe 00 1X NoBedeHN B
BOZHbIX N HEBOIHbIX PacTBOPaXx;

LEMOHCTPUPOBATb FOTOBHOCTb MPUMEHSTb MOHATUS XUMUM KOOPANHALMOHHbBIX COeAUHEHNIA B
OnMcaHnM Pas3nnyHbIX PU3NKO-XUMUYECKNX CUCTEM (KaTanusa, aHanuTnieckas xmmms,
9KONOrNYeckne cucTe-Mbl, omamyeckas XMMns pactTBOpoOB, BUOXMUS U T.4.)

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€eT B 8 ceMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HMX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYecTBOo ANst Aonycka K 3a4eTy
28 b6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNNINHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl un yachol
ayaMTOpHOM paboThbl,

Pasgen
N OvcumnnuHbl/ CemecTp cz;gg:‘;'a ux T?gﬂgg:;)OCTb TeK\I((L(I).I.:Tep g:;PMb'
Moayns Nekumu MpakTnyeckmellaboparopHbie
3aHATUA pa60Tb|
Tema 1.
1. [KoopanHaunoHHas 8 1-2 0 2 0
Teopus A.BepHepa.
Tema 2. Onpepnenexne
KOOpAUHALNOHHOIO
coefVHEeHUs no
2. [KpectoBy-bepeauHy. 8 2 0 2 0
JleHTaTHOCTb nuraHa.
KoopanHaunoHHble
ymcna.
Tema 3.
Knaccugomkaums n
3. |[HOMeHKknatypa 8 3 0 2 0
KOMMNEKCHbIX
CoeNHEHNN.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 4. N3omepus
KOOPANHALIMOHHbIX
coeanHeHN.

2

0

Tema 5. Xumnyeckas
CBS3b B
KOOPOVHALMOHHbIX
COeONHEHUSX.

Tema 6. Teopum
KpUCTanIm4eckoro nons
1 BaNeHTHbIX CBA3EN.

Tema 7. Teopus nons
NMraHgos - MeToL
[enoKann3oBaHHbIX
opbuTtanei.

Tema 8.
KoopanHaunoHHble
coeMHEeHns B
pacTtBopax.

Tema 9. Pacuyertnbl
PaBHOBECHbIX
KOHLIeHTpauuni
KOMMNEKCOoB C
nNcrnonb3oBaHNeM
3aKoHa OencTByoLWmnX
Macc 1 ypaBHeHUs
mMarepuvanbHoro
H6anaHca.

10.

Tema 10. dakTOpPbI,
onpegengwouwmne cocrtas
N YCTOMYMBOCTb
KOMMJIEKCOB.

10

11.

Tema 11. BnnxHas u
DanbHSS conbBataums:
ocobeHHoCTU ons
NPOHOA0HOPHbIX U
anpPOTOHHbIX
pacTtesopuTenen.

11

12

"B BUHAPHbIX

Tema 12. CenektnBHas
conbBaTauus.
KomnnekcoobpasoBaHue

BOQHO-OPraHN4eckunx
cpepax.

12

13.

Tema 13. XenatHbi

9O EKT.

13

14.

Tema 14. Kputnyeckas
OUEeHKa KOHCTaHT
YCTONYMBOCTMU.

14
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Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpa (B yacax) KOHTpOns
Nekumu MpakTnyecknellaboparopHbie
3aHATUA pa60TbI

Tema 15. CoiicTBa

MoHa MeTanna un
15. KOHCTAaHTHI 8 15 0 2 0

YCTOMYMBOCTW.

Tema 16. CBoiicTBa

JOHOPHOro aroma u
16. KOHCTaHThI 8 16 0 2 0

YCTONYMBOCTMW.

Tema 17. Peakuun
17.|[KOMNNEKCHbIX 8 17 0 2 0

coeaVnHEeHunn.

Tema 18.

N3omepuszauus KoHTponbHas
1g.[komnnekca. 18 0 2 0 pa6orta

"[OkuncnmntenbHoO-BOCCTaHd BI/IT%}'IbeIe

peakuun. TemnnaTHbIn

CUHTES.

Tema . UTorosas 8 0 0 0 3aver

doopMa KOHTpoOns

NTtoro 0 36 0

4.2 CopepxaHvue oUCLUMNMUHDBI
Tema 1. KoopavHauuoHHasa teopus A.BepHepa.
npakTudeckoe 3aHsitne (2 yaca(os)):

"naBHast 1 Nobo4Hasi BANEHTHOCTU, KOOPAMHA-LMOHHbIE CBA3W; KOMMIEKCHBIA MOH;
KoMmnnekco-obpasoBatenb; nuraHabl (anneHnbl); BHYTPEHHSA (1-as KoopAMHaUWOHHas) cdepa;
KOOpANHALUMOHHOE Y1CNo KoMNnniekcoobpasosarernsi.

Tema 2. OnpeneneHne KOopAMHaLMOHHOIO coeauHeHust no KpectoBy-bepesunHy.
J.eHTatHOCTb nuraHpa. KoopanHaumoHHbIe yucna.

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

OnpegneneHne koopanHaumoHHoro coeamHenns no Kpectosy-bepeauny. [leHTaTHOCTb nuraHaa:
MO-HO- M MONNAEHTATHOCTb, KOMMIEKCOHbI. Xenartbl. KoopanHaunoHHbIe Yynucna n KoopanHaunoHHas
reomMeTpus.

Tema 3. Knaccucpumkaumsa v HomeHKnatypa KOMMieKCHbIX CoeUHEeHUN.
npakTnyeckoe 3aHsitne (2 4aca(os)):

Knaccudomkaumnsa KoMnnekcos no coCTaBy: rma-pOKCOKOMMIEKChI, UICXOAHbIE KOMMNEKCHI,
Nonu-sa4epHbIE KOMMNAEKCHI C MOHO-, OIUFO- U MONNATOM-HbIMUA NUraHaamMu, NPOTOHMPOBAHHbIE
KOMMNeKCbl, reTeponuraHiHble, retepononnsaaepHble, reteposa-neHTHole. Knaccudpukaums no K4,
MO CTEMNEHUN OKMCNEHMS KOMMNnekcoobpasoBaTtens, No Buay 1M-raHaos, No Tuny 1 npupoae
XMMUYECKOI CBSI3MW, NO SNEKTPOHHOI KOHdMrypauum komnnekcoobpasosa-tensi. HomeHknartypa:
OCHOBHbIE 1 LOMNONHUTENbHbIE NONOXEHNS, 0COBEHHOCTN PYyCCKOA3bIYHON HOMEHKIATYpPbI

Tema 4. U3omepunsa KOOPpAUHALLMOHHBIX COeANHEHUN.

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

N3OMEPWNSA KomnnekcHbix coenmHeHnin. r'eometpuyeckas, ontnyeckas, rugpaTHas,
NO-HM3aUNOHHAs, KOOpAVHaLUMOHHasa ndomepus. Koop-anHaunmoHHas nonnMepus.

Tema 5. Xumnyeckas cBA3b B KOOPAVWHALMOHHbIX COeAUHEHUSIX.

npaKkTudeckoe 3aHsitne (2 yaca(os)):
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XUMNYECKASA CBA3b B KC. TpeboBaHMs K TEOPUN XMMUYECKOI CBA3U (TEPMOANHAMMKA,
KWHEeTMKa, CNeKTPpbl, CTEXMOMET-pUS, MarHeTnam). Teopns BaneHTHbIX cBa3el, BC
(BOHOpPHO-akLenTopHas; naTnBHas D-CBﬂ3b; rmépuansaumst 1 CTPOEHNE; BHYTPU- 1
BHewHeopbuTanbHble KC).

Tema 6. Teopum KpucTannIMyeckoro rnosnsi U BaIeHTHbIX CBA3EMN.
npakTudeckoe 3aHsitne (2 yaca(os)):

Teopus kpuctannuyeckoro nons (TKM). Otnu-yne ot metona BC. d-opbutanu B nonsix pasHoi
CUMMETPUN (CEPUNYECKON, OKTA3APNYECKON, TETPA-34pNU4EeCKOi, KBaapaTHON). QHeprus
ctabunuaaumm Kpuctannmyeckum nonem B dn-koHdpurypaumsx. Jiuranabl CUabHOro 1 cnaboro nons,
cnekTpoxumu-vyeckui psaa nuraHgos. Pasnudne B SCKI1 dn-koHdurypauunin gns cny4aes CUMbHOIO U
cnaboro nonei.

Tema 7. Teopusi NONS NUraH[OB - METONA, Ae/I0KaNIM30BaHHbIX opbuTanen.

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

Teopwus nonsa nuradgos (TIJT). TIJT - meTon nenokanudoBaHHbIX opbuTtanei. Juarpamma
Mone-KynsipHbix opbutanei ons oKTasapu4eckmnx KOM-nnekcos 6e3 n ¢ [-cBsizbiBaHMEM. SdgekT
AHa-Tennepa.

Tema 8. KoopaouHauunoHHble coeAHEeHUs B pacTBopax.

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

lMepBuyHaa n BTopmyHas auccoumaums. KoH-CTaHTbl YyCTONYMBOCTU U HECTOMKOCTW.
Tepmoamn-HaMmnyeckne, KOHLEHTPaLMOHHbIE U ?cMewaHHble? (bpeHcTena) koHcTaHTbl. Cnocobbl
Nony4YeHns Tep-MoOANHAMMNYECKMX KOHCTAHT.

Tema 9. PacueTbl paBHOBECHbIX KOHL,EHTPaLMXA KOMMIEKCOB C UCMOJIb30BaHMEM 3aKOHa
OEeNCTBYHOLLUX Macc U ypaBHEHUs1 MaTepuasnbHOro 6anaHca.

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

PacyeTbl paBHOBECHbIX KOHLIEHTPaLWiA KOM-NIEKCOB C UCMONIb30BaHNEM KOHCTAHT 06pa3oBaHus:
3aKOH AECTBYIOWMX Macc 1 ypaBHeHe Matepu-anbHoro 6anaHca. HuXHWiA n BepxHuii npeaensl
BE-NIMYNHbI KOHCTaHTbI YCTONYNBOCTM

Tema 10. dPakTOpbI, ONpeaensoLlLe cCocTaB U YCTONYUBOCTb KOMIMJIEKCOB.
npaktnyeckoe 3aHsitne (2 4aca(os)):

ConbBaTaums n komnnekcoobpasoBaHune. Co-0THOLEHNE SHEPTMN CONbBaTaLUN N U3MEHEHNS
aHeprum Mbbca (Mnn aHTanbNMKM) B xoae KoMnnek-coobpasosaHusi. CBocTBa pactBoputenei
(NPOTO-HOAOHOPHOCTb U MPOTOHOAKLLETOPHOCTb, anPOTOH-HOCTb, MOASIPHOCTb, WKasbl AOHOPHOCTA U
aKLen-TOpHOCTK) M 0cobeHHOCTM conbBaTauun. ConbBata-umnst U TUMbl MEXYACTUYHbIX
B3aVMOLENCTBUIA (Cne-umdprnyeckme - AOHOPHO-aKLenTopHoe 1 H-cBa3b, Hecneumguyieckme -
NOH-NOHHOE, NOH-AMMNONbHOE, ANMNOMNb-ANNONbHOE, NOH-HABEAEHHbIA ANMONb, AN-NONb-HABEAEHHbIN
ONMNONb, OUCMNEPCUOHHOE).

Tema 11. BAnXHAA N panbHAA conbBaTauUs: 0COOEHHOCTU AN NPOHOAOHOPHbIX U
anpoTOHHbIX pacTBOpUTENEN.

npakTudeckoe 3aHsitne (2 yaca(os)):

BnvxHsas n nanbHas conbBaTaumsi: 0COOEeHHOCTM ans NPOHOOOHOPHbIX N ANMPOTOHHbIX
paCTBOpMTe-ﬂeVI. TepMO,EI,I/IHaMI/IquKMVI N KNHETUYECKUIA acnek-Tbl conbBaTaummn. KnHetnyeckm
nabunbHble 1 NHEePTHbIE KOMﬂﬂeK0006p8.3OBaTeHI/I. Teopvm CawmoiinoBa: NoONOXUTENBHO U
oTpuuatesibHO CONbB-TUPOBAHHbIE NOHDI.

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

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

CenektuHas conbatauusi. KomnnekcoobpasoaHue B GUHAPHbIX BOAHO-OPraHn4yeckux cpenax:
noaxon, OCHOBAHHbIA Ha PACCMOTPEHUN COMbBATHOrO COCTOSHUS BCEX y4aCT-HUKOB paBHOBECUS,
TepMOLMHaMKKe NnepeHoca Yac-Tul, BblAeNEHUN BKNaO0B CTEXMOMETPUYECKON 1
HEeCTEXMOMETPUYECKON ConbBaTaLmu.

Tema 13. XenatHbin acppeKT.

npakTudeckoe 3aHsitne (2 yaca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "KoopavHaumoHHble coeamHermns”; 04.05.01 dyHaameHTanbHas v npuknagHas xmumns; npodgpeccop, 4.H.

(npodpeccop) Oessito d.B.

XenaTHblii 30deKT. DHTPOMUIAHbLIA hakTop Kak npocTeliee 06bsICHEHME XxenaTHOro adodoekTa.
BeposATHOCTHbIN doakTop. ACUMMETPUS CTaHOAPT-HOrO COCTOSHUSA N XeNaTHbIA 3pdoekT. SHTPONUS
cBoboaHoro BpaueHus nuraHaa. OCHOBHOCTb A0-HOPHbIX LLEHTPOB Y MOHO- 1 NONNAEHTATHbIX
NN-raHfoB-aHanoroB. SHTaNbNMs conbBaTauum MOHO- U NONNAEHTATHbIX NUraHOo0B-aHanoroB..
XenaTtbl C pasfiNyHbIM Pa3MepOoM 1 KONMYECTBOM LUKIIOB - CPaBHEHME YCTONYNBOCTH.

Tema 14. Kputuyeckas oL,eHKa KOHCTaHT YCTOMYUBOCTM.
npakTudeckoe 3aHsitne (2 yaca(os)):

KpuTtuyeckas oueHka KOHCTaHT yCTOMYMBO-CTU. BnusiHne BHEWHMX 0akTOpPOB: MOHHOWN CUibl 1
WOHHOW cpefbl, TemrnepaTypbl (METOL TeMnepaTyp-HblX KO3MULNEHTOB, KanopumeTpus,
TENNOEM-KOCTb), AaBNEHUS (NapumanbHble MONSpHble 00be-Mbl).

Tema 15. CBOMCTBa MOHA MeTalla U KOHCTaHTbl YCTONYMBOCTU.

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

CsowicTBa MoHa MeTanna v KOHCTaHTbl yC-TOMYMBOCTU. VOHHBIN pagunyc, MOHHbIA NOTEHUK-an,
NOHN3ALMOHHbIN NoTeHumMan (ypaBHeHne BaH MNaHTeneinMoH BaH Okka), aNeKTpooTpuLaTenbHOCTb,
9NEeKTPOHHAasa KoHgourypauus (psn VipsuHra-Yunbsamca).

Tema 16. CBOMCTBa JOHOPHOrO aTOMa U KOHCTaHTbl YCTOMYUBOCTM.
npakTnyeckoe 3aHsitne (2 4aca(os)):

CBowicTBa OHOPHOrO aToMa 1 KOHCTaHTbl YCTONYMBOCTU. Koppenauns KOHCTaHT YyCTONYNBO-CTU
KOMMNAEKCOB N KOHCTAHT NPOTOHMPOBaHUSA NU-raHaoB. ?KecTkocTb? 1 ?MArkoCTb? LOHOPHOro

artoma.

Tema 17. Peakuuun KOMnieKCHbIX cOeANHEHUN.
npakTnyeckoe 3aHsitne (2 4aca(os)):

an/ICOG,EI,VIHeHVIe, 3aMelleHne unu oTwenneHne nuraHga. Peakumm cea3aHHoOro nuraHaa,
TeMnnaT-Hbii CUHTE3. Peakuun obmeHa nmraHnoB, KNHeTn4e-ckas nabunbHOCTb (VIHepTHOCTb)

KOMIMNEKCHbIX CO-eAUHEHW.

Tema 18. Vlsomepusau,vm Komnnekca. OKMCnuTenbHO-BOCCTaHOBUTE/IbHbIE peakuun.

TeMnnatHbIA CUHTES3.

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

M3omepuzauuns komnnekca. OKMCNNTENbHO-BOCCTAHOBUTENbHBIE Peakunmn(MeXMOoNEKynsapHbie 1
poToxmmmyeckue). KoHTponbHas paboTa.

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

CtpaHnua 8 ns 16.

Buabi
N Paspen Cemect Hepens | camocTtositenbHom [TpynoemMKOCTb ;%%%:Lﬁg:;gzg;
AducumnnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. noAroToBka
1. |[KoopanHaumoHHas 8 1-2 |oomawHero 2 3;1;);4::1;; ©
Teopus A.BepHepa. 3agaHug
Tema 2. OnpepneneHve
KOOPANHALMOHHOIO
coeguHeHus no noAroToBka
. [KpecTtoBy-bepesnHy. 8 2 |oomallHero 2 ggx:ﬂJMHee ©
JeHTaTtHoCTb nuraHga. 3apaHusg
KoopanHaunoHHble
yucna.
Tema 3.
Knaccugomkaums n no4AroToBka
. [HOMeHknartypa 8 3  |oomalHero 2 gg;::JMHg ©
KOMMIEKCHbIX 3agaHusg
coeVNHEHUN.
PeructpaumnoHHbIin Homep 728417 OBAEKTPOHHBIH
Bl VHHBEPCHTET
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Mporpamma gucumnnuHbl "KoopanHaumoHHble coeauHeHmns”; 04.05.01 dyHaamMeHTanbHas 1 npuknagHas XmMus; npogoeccop, o.H.
(npodpeccop) Oessito d.B.

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 4. N3omepuns noarotoska
4. [KoopANHAUWOHHbIX 8 4  |pomawHero 2 ggx:;”;:e
coeauHEHNA. 3agaHug
Tema 5. Xumunyeckas
5 [CBS3b B 8 5 zgﬂ;ﬂﬁeBrKg 5 nomalwHee
" |[KOOPOVMHALMOHHbIX sanaHms 3apaHue
COEOVHEHUSIX.
Tema 6. Teopun NOLrOTOBKA
6. [KpuCTannm4eckoro nons| g 6 |nomawnero 5 JomalHee
" [V BaneHTHbIX CBA3EMN.
ane cBs3e 3ananms 3apaHue
Tema 7. Teopus nons NOQrOTORKA
- |MraHnos - MeTon 8 7 |nomawnero 5 nomalHee
" |Benokann3oBaHHbIX 3a0aHms 3apaHne
opbutane.
Tema 8.
8 KoopavHaunoHHble 8 8 zgﬂ;ﬂggrl(g 5 JomauHee
" |coeoviHeHns B 3ananms 3apaHue
pacTBopax.
Tema 9. PacuerTsbl
PaBHOBECHbIX
KOHLeHTpauunin
KOMMJIEKCOB C noaroToBka
9. [ucnonb3oBaHNEM 8 9 |oomalHero 2 gg;:ﬁmfe
3akoHa LeNCTBYOWNX 3apjaHung
Macc 1 ypaBHeHUs
mMarepuanbHOro
6anaHca.
Tema 10. dakTOpbI, NOLrOTOBKA
10.[onpeaensiowne coctas 8 10 |nomawnero 5 JomalHee
‘|n ycTOM4YMBOCTb 3anaHus 3ajaHune
KOMMJIEKCOB.
Tema 11. BanxHasa n
JanbHAA conbBatauuns:
noaroToBk
11 0CcobeHHOCTM NS 8 11 ﬂgﬂ aijgerg 5 noMalHee
‘|NPOHOAOHOPHbLIX U SanaHmns 3apaHue
anpoOTOHHbIX
pacTBopuTenen.
Tema 12. CenekTuBHas
conbBarauyus.
n
12 KomnnekcoobpasoBaHue 8 12 ugﬂ;ﬂseBrKg 5 JomalHee
"B BUHAPHbIX 3anaHns 3agaHue
BOOHO-OpPraHnyeckux
cpenax.
13 Tema 13. XenatHbli 8 13 Egﬁl;ﬂgeBrKg 5 JomalHee
: KT.
agppe 3anaHms 3apaHue
Tema 14. Kputnyeckas noaroToska
14.loueHka KOHCTaHT 8 14 |gpomauwHero 2 ggg::lmfe
YCTOMYMBOCTM. 3ajaHua
PerucrpaumnoHHbli HoMmep 728417 OAEKTPOHHEBEH
Bl VHHBEPCHTET
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Mporpamma gucumnnuHbl "KoopanHaumoHHble coeauHeHmns”; 04.05.01 dyHaamMeHTanbHas 1 npuknagHas XmMus; npogoeccop, o.H.
(npodpeccop) Oessito d.B.

Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
T . /
ema 15. CBolictBa NOAroTOBKA
15 noHa MeTanna u 8 15  |nomawnero 5 JomaliHee
‘[KoHCTaHTbI 3anaHms 3amaHue
YCTONYNBOCTW.
T . /
ema 16. CBolicTBa NOAroTOBKA
16 IOHOPHOro atoma 1 8 16  |nomawnero 5 gomauiHee
‘[KOHCTaHTBI sanaHms 3agaHuve
YCTONYNBOCTW.
Tema 17. Peakuunn MnoaroToBka
17.[KoMNNeKcHbIX 8 17 |momawHero 2 ggx::JMHeee
coeVnHeHunn. 3a0aHun4
Tema 18.
M3omepusaums
nooroToBka K
18 KoMmnnekca. 18 KgﬂToong%m 5 KOHTpOsbHas
"[OkmncnnTenbHO-BOCCTaH( BmBeanue a6 02 o paboTa
peakunn. TemnnaTtHbIn P
CUHTES.
NToro 36

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
Kaxnpas nekumsi ConpoBoXAaeTcs AeMOHCTPaLMUein MncTpaTUBHBIX MaTepranos ¢

NCMNONb30BaHNEM NPOEKLMOHHON TEXHUKN 1 06a3aTeNbHbIMU 3anncsMmn Ha Jocke. HekoTopas yacTb
NEKUMOHHOro Kypca NpoBOAUTCS B PEXUME Ananora yuymTenb-ydeHuk. [locne 3aBeplueHns kaxnom
NeKumMn CTyaeHTbl NoNyYaloT AoMaWwHNe 3aaHns U Bce WNKCTpaumMm npoweawei nekumm B
3NEKTPOHHOIN hopMe, a TakxXe Hambonee BaxXHble MaTepuanbl kypca B ne4atHoMm Buae. Benay
OrPaHNYEHHOCTN ayaMTOPHbIX 3aHATUIA U BONbLIOro 06 beMa CaMOCTOSTENbHON PaboThl CTyAEHTaM
NPenoCcTaBnseTcs BO3MOXHOCTb KOHCYIbTMPOBATLCS C IEKTOPOM B HA3HAYEHHOE BHEAYAUTOPHOE
BPEMS.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. KoopauHauuoHHasa Teopus A.BepHepa.
JoMallHee 3agaHue , NpuMepHbie BOMPOCH!:
TeMbl ons camocTosTenbHol paboThl (pedpepatos) 1. Bronormyeckas ponb NaHTaHOWOOB.

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

JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:
2. buonoruyeckas pofib 9NeMeHTOB-MEeTaNoB
Tema 3. Knaccudoukaums n HOMeHKnatypa KOMMNIeKCHbIX CoOeANHEeHUN.
JoMalHee 3ajaHune , NpUMepHble BOMpPOCHI:
3. BzanMocBs3b conbBaTtauum 1 KoMniaekcoobpasoBaHUsi B pacTBopax.
Tema 4. U3oMepusa KOOPAVHALMOHHbIX COeANHEHUN.
JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:
4. KNcnoTbl U OCHOBAHWUS B KOOPANHALMOHHOWN XMW
Tema 5. Xumnueckas cBsi3b B KOOPANHALMOHHbIX COe AUHEHUSAX.
JoMalHee 3afaHune , NpuMepHble BONpPOCHI:

PernctpaunoHHbin Homep 728417
Ctpanuua 10 n3 16.
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Mporpamma gucumnnuHbl "KoopanHaumoHHble coeauHeHmns”; 04.05.01 dyHaamMeHTanbHas 1 npuknagHas XmMus; npogoeccop, o.H.
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5. KoMnnekcoHbl 1 KoMnnekcoHaThbl

Tema 6. Teopumn KpucTanInyeckoro nosns U BaieHTHbIX CBA3EN.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

6. Komnnekchbl B ranbBaHOTEXHUKE

Tema 7. Teopus nons nMraHOoB - METOA, A,eN0oKanM30BaHHbIX opbutanen.
[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

7. Komnnekcbl MeTannos B XuBbIX OpraHn3amax

Tema 8. KoopaouHauunoHHble coeAHEeHUs B pacTBopax.

foMaluHee 3afaHune , NpUMepHbIe BONPOCHI:

8. KoopanHaumoHHas Teopus A.BepHepa 1 COBPEMEHHOCTb

Tema 9. PacyeTbl paBHOBECHbIX KOHL,EHTPaLMXA KOMMIEKCOB C UCMONIb30BaHMEM 3aKOHa
OEeNCTBYHOLLUX Macc U ypaBHEeHUsS1 MaTepuasnbHOro 6anaHca.

JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:
9. KoopanHaLMOoHHble coeauHEHNS MeTannoB B MeONLUNHE 1 B1Uonormm

Tema 10. dPakTOpbI, ONpeaensoLlLue cCocTaB U YCTOUNYUBOCTb KOMIMJIEKCOB.
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

10. JlekapcTBEeHHblE Npenapartbl HA OCHOBE KOMMeKcoB 3d-meTannos

Tema 11. BAMXHASA U panbHASA conbBaTaLmsi: 0CO6EHHOCTU AN MPOHOAOHOPHbIX U
anpoTOHHbIX pacTBoOpUTENnen.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:
11. JluraHoHbI 06MeH B KOOPAVHALMOHHbBIX COEANHEHNSIX

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

JoMallHee 3agaHue , NpuMepHble BOMPOCHI:
12. MeTtannoknactepbl

Tema 13. XenatHbin 3o peKT.

JoMallHee 3agaHune , NpUMepHbIe BOMPOCHI:

13. OcobeHHocTM kKomnnekcoobpasoBaHus P33

Tema 14. Kputnyeckas oL,eHKa KOHCTaHT YCTOMYMBOCTM.

JoMallHee 3agaHue , NpuMepHble BOMPOChHI:

14. Npobnema ctabununsaumm COCTOSAHNIA OKNCNEHNS

Tema 15. CBOMCTBa MOHa MeTanNna U KOHCTaHTbl YCTONYMBOCTH.

JoMallHee 3agaHune , NPUMepPHbIE BOMPOCHI:

15. Penko3eMenbHblil 30HI B XM 1 bronorum

Tema 16. CBOMCTBa L OHOPHOrO aTOMa U KOHCTaHTbl YCTOMYMBOCTM.

JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

16. TemnnatHbIN CUHTES

Tema 17. Peakumm KOMMIEKCHbIX COeAUHEHNN.

JoMallHee 3agaHue , NpuMepHbie BOMPOCH!:

17. TepMmoanHaMmn4eckoe onvcaHne KomnnekcoobpasoBaHust B BMHAPHbIX PACTBOPUTENSAX

Tema 18. U3omepusaums komnnekca. OKMCNUTENbHO-BOCCTAHOBUTE/bHbIE peaKLun.
TemnnatHbIN CUHTES.

KOHTpoNbHas paboTta , NpUMepHbIE BONPOCHI:

18. XviMnst Monekyn, KOOPAVHUPOBaHHbIX MeTannoM KoHTponbHas paboTta. brunetbl K KOHTPONBbHOA
paboTe npuBeneHbl B pasaene Npoyee.

Tema . UToroBasi oopma KOHTpOns

MpuMepHbIEe BONPOCHI K 3a4eTy:

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mpumepbl BUNETOB K KOHTPONbHOW paboTe.
Bunet N 1

1. Hasosute k.c. K4[FeF6]. 3anuwunTte BbipaxkeHus ons nonHom 1 CTyneH4yaTbiX KOHCTaHT
YCTOMYMBOCTM KOM-MNEKCHOro MoHa. M3obpasute pacnpeneneHme anekTpoHoB B noHe [FeF6]4-,
€Cnn ero napamarHeTn3am OTBeYaeT YeTblpeM HecnapeHHbIM anekTpoHam (metoabl BC n MO, Teopus
KPUCTaNIN4ecKoro nons).

2. CpasHurte cuny ocHoBaHun Ni(OH)2 n [Ni(NH3)6](OH)2, cuny kncnot HF n H[BF4], nosichute
NPUYMHY pas-nn4yms.

3. KakoBa MakcuMmanbHas OeHTaTHOCTb TPUaTUNEHTeTpaaMmnHa
H2N-CH2-CH2-NH-CH2-CH2-NH-CH2-CH2-NH2?

4. Kak BnusietT komnnekcoobpasoBaHne Ha OTHOCUTENbHYH YCTOWYMBOCTb CTEMNEHM OKUCTIEHNS
komnnekcoobpa-3oeatenst Co2+ B [Co(CN)6]4-?

5. Bolumcnute koHueHTpauumto cepebpa(l) B 0.1 M pacteope Hutparta anammmHcepebpa(l), Kotopbli
[0nonHu-TenbHo cogepxut 1 monb/n ammmnaka. B[Ag(NH3)2]+ = 1.07*10"7.

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

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

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

1.MoH [FeCl4]- teTpasnpuyeckuii. I3obpasunTe pacnpeneneHme anekTpoHoB
KoMnnekcoobpasoBatens no d< - n dy - opbutansm. 3anuumnte BblpaXXeHUs Onsi NoHOM 1
CTyneH4aTbIX KOHCTaHT YCTOMYMBOCTU 9TOr0 KOMMAEKCHOro noHa. Hasoeute k. c. K[FeCl4].

2. MonekynsipHblil @30T, BbICTynas B ponu nuraHaa, obpasyeTt Tak HasbiBaeMble HUTPOrEHWIbHbIE
kKomnnekcol, Hanpumep [RUN2(NH3)5]X2. MonaratoT, 4to cBA3b M- N2 06pasyeTcsi B OCHOBHOM 3a
cyeT 1 - patueHoro B3ammoneinctems M — N = N. Kak MOXHO 06 bSACHUTb HAaNnymne y MoNeKybil
a3oTa 9NeKTPOHO-aKLENTOPHON CNOCOOHOCTN?

3. KakoBa MakcumanbHas OeHTaTHOCTb acnaparMHoBOW KUCNOTbI
HOOC-CH2-CH-COOH

NH2 ?

4. MNpencTaBneHne o0 BHEWHE - U BHYTPMOPOUTaNbHbIX KOMMIEKCHBIX COEANHEHUSIX.

5. Bbiuncnute koHueHTpauuto noHos Cd2+ B 0.1 M pacteope cynbcharta tetpaammmHkagmms(ll).
B[CdA(NH3)4]2+ = 1.3*107.

3.0tBeT: 1) 1,2) 2, 3) 3, 4) 4.
5. OtBeT: 1) 9.26*10-2, 2) 9.26*10"2, 3) 7.83*10-3, 4) 7.83*10"3.

Mpumepbl TECT-BMNETOB K UTOFOBOMY KOHTPOMIO (K 3a4eTy)

Bunet €1

1. KakoBa MakcumanbHas AeHTaTHOCTb auetunauetoHa ?

A1b2B3rNr405E6XS8

2. K kakomy tuny otHocutcs komnnekc [Fe (CN)5NQOJ2- ?

A MoHosLepHbI B nonuanepHbi B reteposaepHbIv

I npoToHUpoBaHHbIN [ reTeponuraHaHbin E reteposaneHTHbI X rugpokcokomnneke 3 xenat
3. Ckonbko nsomepos nmeet komnnekc [PtCI2Br2]2-?A1B62B3TM4 05

4. Kakon koopanHaunoHHbIi nonuagp n K4 cootsetcTBytoT rubpuamnsauum np3 nd5 ?

A popekasnp b kBappatHas aHtunpuama B ky6 [T TeTparoHanbHas nupamuaa
ND4E5X637MN8K9

5. loH Mn2+ HaxoouTcs B OKTasApmuy4eckoM none nuraHaos. B okpyXeHnn Kakmnx nuraHgoos

("cunbHoro nons", "cnaboro nons") SCKI 6onblue ?
A 3CKI1 (cnnbH.) >9CKI1 (cnab.) b SCKIT (cunbH.) < SCKIT (cnab.)
B SCKIT (cunbH.) conoctasumo ¢ SCKI (cnab.) I SCKI (cunbH.) =3CKI (cnab.) = 0

PeructpaunoHHbIin Homep 728417 DAEKTPOHHEH
YHHBEPCHTET
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6. Kakme onpeneneHns cnpasennmebl gnga komnnekca [Ti(H20)6]3+ ?

A HM3KOCNMHOBBIN B BbICOKOCNMHOBI B BHyTpropbutanbHblii [N BHEWHEOPOUTANbHbIN

7. C kakum n3 nuraHgos yctonymeee komnnekcol Ca2+ ? A H20 b S2032- B F- T I-

8. Kakon n3 pacteoputenen acpdpektmeHee conbBaTtupyet nuraHg CO ?

A neHTaH b unknorekcaH B 6eH3on " doTopbeH3on

9. Kak 3anncbiBaeTCcs ypaBHEeHE MatepranbHoro 6anaHca onsg CUCTeMbl, rae peannsyercs
paBHoBecue Ag+ + NNH3 = [Ag(NH3)2]+,an=127 A1

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

10. Bbluncnntb KOHUEHTpaumo noHos Mean, ecnu B 100 mn pacteopa conepxutcsa 0,16 r cynbgpata
meam (1) n 0,6 r ammnaka. p4{[Cu(NH3)4]2+} = 4,67*10" 2.

A1,38"1013 b5 1,38*1013 B 6,07*10 15T 2,23*10 13

11. Kakne ytBepXxaeHus BepHbl ?

A nabunbHOCTb KOMMNNEeKca - 3T0 CBOMCTBO, MPOTUBOMONIOXHOE YCTONYMBOCTY;
B nHepTHOCTbL KOMMNNEeKca - 9T0 CBOMCTBO, MPOTUBOMONIOXHOE NabnNbHOCTH;
B nabunbHOCTb 1 MHEPTHOCTb - 3TO KMHETUYECKNE CBOWCTBA;

[ nabnnbHOCTb N MHEPTHOCTb - 9TO TEPMOLAMHAMUYECKME CBONCTBA;

[l ycTOn4MBbIE KOMMNEKCHI - MHEPTHbI, HECTONKMNE - NABUNbHbI.

Buner €2

1. KakoBa MakcumanbHas neHTaTtHoCTb aunvpuaumna ?

A1Bb2B3r405E6X8

2. K kakomy tnny otHocutca komnnekc [Cu(en)(NH3)2]2+ ?

A MoHosoepHbI b nonuanepHbin B reteposanepHbin [T NPpOTOHNPOBAHHbIN

[ reteponurangHbin E retepoBaneHTHbIn X rugpokcokomnnekc 3 xenat

3. CKOonbKO CTPYKTYPHbIX M30MepoB nmeet coeanHeHune CrCI3?76H20 ?A1652B31M4 05
4. Kakoi koopanHaunoHHbIi nonuagp n KY cootBetcTBytoT rmbpuansaumm (n-1)d4 ns np2 ?
A onHowanoyHbI okTasap b TpuroHanbHas ogHowano4yHasa npuama B nogekasgp

" TeTparoHanbHas aHtunpmuamMa L4 ES5SX637UM8K9

5. loH Fe2+ HaxoauTcsa B OKTas4puyeCcKoM none nuraHnos. B okpy>XeHumn kakmx nuraHnos

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

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

B OCKIT (cunbH.) conoctaBumo ¢ SCKI1 (cnab.) I OCKIT (cunbH.) =3CKI1 (cnab.) = 0
6. Kakme onpeneneHns cnpasennmebl ans komnnekca [CoBr6]3- ?

A HN3KOCMNMHOBbLIV B BbICOKOCMMHOBEIN B BHYTpropbutanbHbii [T BHEWHEOPOMTaNbHBbINR
7. C KakuMM 13 nuraHaoB ycTonymeee KOMMnekebl Sn2+ ?

A NH3 B CI- B (C2H5)3P I' (CH3)2S

8. Kakoi n3 pacteoputeneit apdekTMBHee ConbBaTUpPyeT NOH-KoMNnekcoobpasosatens Hg2+ ? A
6eH30on b Tonyon B ataHon " aTnnMepkantaH

9. HUXHU 1 BEpXHUIA TeopeTuyeckne npeaenbl KOHCTaHTbl YCTONYMBOCTU COCTaBNSAOT:
Aotr1po10"6Bbor1mo10"22B ot 0 0o 10251 ot 1078 mo 10725 O ot 10 mo 1070

10. Bbluncnute paBHOBECHYIO KOHLEHTpauuio noHos Co2+ B caHTumonspHom pacteope CoCl2,
conepxauem 1 monb/n NH3. B6{[Co(NH3)6]2+} = 1,29*10"5.

A7,75*10"8 b 7,75*10"8 B 1,12*10"7 I 1,29*10"8

11. NapamarHeTn3amy KOMmnaeKca CooTBETCTBYeT: A OPMEHTMPOBAHME AOMEHOB B MarHUTHOM MONE;
b pacnapuBaHue 3nekTpoHOB B MarHUTHOM none; B Hannune HecnapeHHbIX 3NEKTPOHOB;

" BTArmBaHne obpasua B MarHuTHoe none; [ BbiTankmeaHne obpasua n3 MarHUTHOro nons.
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7.1. OcHoBHas nuTeparypa:

1.AxmeToB H.C. Obwas n HeopraHnyeckas xmmms [9neKTPOHHbIA pecypc] : y4ebHUK. ? DNeKTPOH.
naH. ? CI6. : NlaHb, 2014. ? 744 c. ? Pexwum gocTtyna:
http://e.lanbook.com/books/element.php?pl1_id=50684

2. 'enbcpmaH M.U., FOcTpatos B.I. HeopraHnyeckas xumns. [SnekTpoHHbI pecypc] - 2-e uag. -
CaHkT-lNeTepbypr: JlaHb, 2009. - 528 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4032

3. Komnnekcbl Metannos : yuebHoe nocobve ons NeKLMOHHOMo Kypca 'XnMmsi KOMNIeKCHbIX
coeauHeHunin'. KasaHb : [KasaHckui yHmsepcuteT], 2014 . - 97 c.

7.2. lononHuTenbHasa nureparypa:

1. Kucenes KO.M., obpbiHHA H.A. XMusi KoopANHALMOHHbIX cCoOeanHeHwnin . M.: nag-so 'Akagemust’,
2007. - 352 c.

2. Tpetbskos tO.[l. HeopraHnyeckas xumus. Xumns anemenTos . T. 1/ 0. 1. TpeTbsKoB,
NN.N.MapTtbiHeHko, A.H.[puropbes, A.HO.LUneaase. - M.: N3g-so MI'Y, VKL, 'AkagemkHura’, 2007. -
537 c.

3. HeopraHuyeckast xumms: B 3 T.: y4eb. ons cTyaeHTOB By30B, 0Oy4atowWmxcs No HanpasneHunto
510500 'Xumns' n cneumanbHocTt 011000 "Xumm / [A. A. Opoanos, tO. 0. Tpetbsikos]; noa. pea. tO.
L. TpeTtbskoBa.Mocksa: Akanemms, 2004- T.1: PN3NKO-XMMUYECKNE OCHOBbLI HEOPraHN4eCKOM
xumunn. 2004. - 233c.

4. ®epotos M.A. SOoepHblii MArHUTHBIA PE30HAHC B HEOPraHMYeCKoW 1 KOOPANHALMOHHOW XUMUN.
PacTBopbl 1 XnaokocTM[OnekTpoHHbIN pecypc]. - M.: ®duamatnut, 2010. - 384 c.

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

7.3. UHTepHeT-pecypcChl:

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

2.9neKkTpOoHHbIe pecypcbl MHcTuTyTa Xumnn pactesopos PAH -
http://www.isc-ras.ru/old-site/elib_index.htm

3.Chemnet Poccusi ? xuMmnyeckue Hayka n obpasoBaHune B Poccum: noptan goyH-aaMeHTanbHoro
xuM.obpaszoBaHus, MIY - http://www.chem.msu.ru/rus

4.06pasoBaTenbHblil nopTan no xumum - hitp://www.alhimik.ru/compl_soed/gl_1.htm
5.06pas3oBaTenbHblii nopTan no xuMum - http://www.chemiemania.ru/chemie-99.html
6.06pasoBaTtesbHbIil mopTan no xumun - http://www.xumuk.ru/encyklopedia/2123.html

7.9neKTpoHHas Konnekums cnaingos kK obpasoBaTeNbHbIM Kypcam -
http://www.slideshare.net/zaharov/1-4-16152662

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYS)

OcBoeHve oncunnamHbl "KoopanHauMOHHbIe CoeaMHeHNs" npegnonaraeT UCNonb30BaHe
cnepyowero MatepranbHO-TEXHNYECKOro obecneyeHms:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

OucumnnnHa obecneyveHa KOMNbloTepamMm, NPOEKLIMOHHON TEXHNKOI, CKAHEPOM, MPUHTEPOM,
neyaTHbIMU N30AHNAMM U 3NIEKTPOHHBIMK KOMMUSIMN OCHOBHbIX Y4EOHUKOB, @ TakXXe KOMMbIOTEPHOW
nporpammor 0ns MogenmpoBaHUs CNOXHbIX PABHOBECHbLIX CUCTEM MO AaHHbIX Pa3nnYHbIX
aKcnepuMeHTanbHbix MeTtogos CPESSP.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
cneunanbHocTn: 04.05.01 "dyHpameHTanbHas n npuknagHas xvmusa" n cneuyannsaumm
HeopraHnyeckas xumus .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 728417 5AE
Il YHH

Ctpanunua 15 n3 16. — o

o



Mporpamma gucumnnuHbl "KoopanHaumoHHble coeauHeHmns”; 04.05.01 dyHaamMeHTanbHas 1 npuknagHas XmMus; npogoeccop, o.H.
(npodpeccop) Oessito d.B.

ABTOpP(bI):

Hesstos ®.B.

S 201 __r.
PeueH3eHT(bl):

Amupos P.P.

v 201 __r.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PervnctpaunonHbii Homep 728417
Ctpanunua 16 n3 16.

o



