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(Preoy BO «Bl'Y»)

YTBEPXOAKO

3aBegyowwmin kapegpon
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PABOYASA NPOrPAMMA YYEEHOW AUCLUUNITUHDI

B51.0.23 Xumua KoopaMHALUOHHbLIX COeAUHEHUN

1. 1. Koa n HaumeHoBaHue cneumanbHocTn: 04.05.01 no cneunanbHOCTU
"OyHoameHTanbHag U npuknagHasa xummg"

2. NMpodunb noarotoBku/cneymnanusaumua. PyHgameHTanbHas XMMmmnsa B NpodecCcuoHanbHOM
obpasoBaHunn

3. KBanudumkauma BbinyckHuka: Xumuk. [Npenogasartesie Xummmn

4. ®opma obpasoBaHua: OyHas

5. Kacheppa, oTBevarwan 3a peanusauuio gucumnnuubl: Kadeapa obuwen un

HeopraHM4YeCcKon XMmMum

6. CoctaButenu nporpammbl  CemeHoB BukTop Hukonaesmd , 4.X.H., npodeccop

7. PekomeHpoBaHa: HMC xumnyeckoro cdakynbTteta npotokon Ne 4 ot 11.04.2024

8. YueOGHbIN rop: 2027/2028 Cemectp(bl): _8



9.llenu n 3agaum y4e6HOM AUCLUUNIIUHBI

OcCHOBHOM Lenblo U3y4eHNa ANCLUMNINHBI SBsSieTca (OpMUPOBaHME Y CTYOEHTOB 3HAHWUN
W npeactaBneHNn O COBPEMEHHOM COCTOSHUM XMMUU KOOPAMHALMOHHBIX COEOAWHEHUN, O
MeTogax CWHTEe3a UM WUCCreaoBaHMA CBOWUCTB, a TaKKe MNPUMEHEHUN KOOPAWHALMOHHbIX
COE€NHEHUN.

3agayun OMCUUNNUHbI:

—  UCnonb3oBaHMEe TEPMOAMHAMMYECKOro pacdeTa OnpedenieHHbIX paBHOBECUMA B
pacTBopax MO W3BECTHbIM KOHCTAHTaM W TMOCTPOEHUEe pacnpenenuTenbHbiX auarpamm
KOMMMEKCHbIX YacTULL;

— npoBedeHWe OCO3HaHHOro BbiOOpa KoMMrekcoobOpasoBaTtenenm WM nuraHgoB UM KX
KOMOUHaUWM Ans AOCTUXKEHNSA NOCTABIEHHbIX LIENEN;

— OUEHKa reomMeTpum u YCTOMYMBOCTM KOMMSIEKCOB W nNpeacka3aHue peakunoHHOM
CMOCOBHOCTN Mony4YaemblX COEAMHEHWA B MNpoueccax 3amMeHbl NUraHAoB W OKUCHUTENbHO-
BOCCTAHOBUTEIbHbIX peaKumsx
oBaHuS.

10. Mecto y4yeGHOM AucuunnuHbl B cTpyktype OOI: kypc Bxoaut B 6Gnok bl -

oOs3arenpbHas  4acTh. Heobxogumo  BnageTb  LEMOCTHbIM — NpeacTaBleHueM o
KPUCTannoXMMMYECKOM CTPOEHUU N NPUPOAE XMUMUYECKOW CBA3M HEOPraHNYeCKUX CoOeaUHEHW,
3HaTb MexaHu3Mbl 06pa3oBaHUA XMMUYECKOW CBSA3WN, YMETb NPUMEHSTb METOAbl BaneHTHbIX
CBSI3el U MONEKYNsipHbIX opbuTanein 4ns onucaHus CTPOEHUS1 HEOpPraHNYeCcKUX CoeaUHEHIA.

11. MnaHupyemble pe3ynbTaTtbl OOy4YeHUA NO AucuunMHe/mMoAaynko (3HaHuA,
YMEHUsi, HaBblKM), COOTHECEHHble C MJlaHupyeMbiMn pe3ynbTaTaMu OCBOEHUA
oGpa3oBaTenbLHOWN NporpamMmbl (KOMMNEeTEHLUAMMU) U UHAUKATOPaMN UX AOCTUXKEHUA:

Kog HasBaHune Kog(bl) MHankaTopbl MnaHnpyemble pesynbTaTbl 00y4eHus
KoMneTeHuunn
OriK-2 OrlK-2.1 | PaboTaeT ¢
CnocobeH XUMUYECKUMU 3HaTb: - OCHOBHble MOHATMA W
npoBoanTbL BellecTBamu C onpeaeneHus XUMUK
XUMUYECKUI cobGnoaeHNeM HOPM | KOOPAMHALIMOHHBIX coeUHEeHWI;
SKCTIEPUMEHT  C TEXHWUKM TEeoputo XMMUYECKOM CBA3M B
NCTIOMb30BAHME 6e3onacHoCTu KOMMMIEKCHbIX COEANHEHMUAX;
M OlK-2.2 | Ucnonbayet
COBPEMEHHOTO CyLlecTByoLLnE U YMETb ncnonb3oBaTb 3HaHUA
a3pabaThiBaeT TEopeTUYeCKnX OCHOB XYMUK
obopyaoBaHus, pasp KOOPOMHALMOHHBIX  COEAVMHEHUN  Ans
cobniofas HOBBIS METOANKN OObACHEHNS CBOWCTB BeLIEeCTB U
nony4YyeHus n 5 i
HOPMbl TEXHWUKU peakuuin, B KOTOPbIX OHW Y4acTBYIOT,;
©es3onacHocTn XapaKkrepusaunm BbINOMHATL XUMMUYECKMI SKCNEPUMEHT
BELeCTB U MO MOMYYEHUIO KOHKPETHbIX BELLECTB,
MaTepuarnos A nx pacrno3HaBaHWIo; 0B BbSCHSTH
peleHns 3aga4 Habnogaemble SBNeHNs
npodeCccnoHanbHoO
N 0eaATenbHoCTU Brnagetb: MeTodamu  GesonacHoro
obpalLeHus c XMMUYECKUMMU
OrlK-2.3 | Mpoeogut BellecTBamMu (koOpANHALMOHHBIMMN
nccrnenoBaHus COEIMHEHVAMM) c y4yeTom Nx
CBOWCTB BeLLECTB U | PU3NYECKMX U XUMUYECKNX CBOWCTB
martepuanos c
MCMornb30BaHeM




coBpemMeHHoro

Hay4HOro
obopyanoBaHus
OrK-3 CnocobeH OrlMK-3.1 | NpumeHsieT
NPUMEHSATb TeopeTn4eckue u 3HaTb. OCHOBHble  3aKOHOMEPHOCTU
pac4yeTHo- NonyamMnmMpuyeckme | NpoTekaHnss XUMWUYECKUX peakumi C
TeopeTnyeckue MOZENW npu y4yacTmem KOMMIEKCOB
MeToAbl ans pelleHnn 3agad
n3y4veHus XUMUYECKON yMeTb: NPOBOAMTL  pacyeTbl MO
CBOWCTB BELLECTB HanpaBnNeHHOCTU dopmynam U1 ypaBHEHUSIM peaKuuii;
M MPOLIECCOB C UX |35 =5 Acnonbayer 000CHOBbIBaTbL BbIBOAbI MO pa60Tej
y4yacTtmem, CTaHpapTHoe NpoBOANTb NOwncK XUMUYECKON
ncnonb3ys MPOrPaMMHOE NHopmaLmm c NCnonb3oBaHNEM
COBpPEMEHHOE obecheyeHne , | PA3NMYHBIX  NCTOYHMKOB (cnpaBoYHbIX,
nporpaMmmMmHoe Hay4HbIX " Hay4HO-NONYNSAPHbIX
obecneveHne u cneumranisnposaHt N30aHWN, KOMMNbIOTEPHbLIX 0a3 AaHHbIX,
6a3bl OaHHbIX bie 633kl AaHHbIX pecypcoB VHTepHeTa).;
ragecsionans o pee s
HOro Ha3Ha4YeHust
nesaTenbHOCTU

- BrageTb. HaBblkaMu UKcCCnefoBaHUS
PUINKO-XUMUNYECKMX CBOWCTB
KOMMIEKCHbIX COeAUHEHWN.

12. O6Bbem AncumMnNnnHbLI B 3a4eTHbIX eanHuuax/yac — 3 3.e./ 108 v.

Popma NnpomMeXyTo4yHoM aTrectauqum 3a4veT C OLEHKOM

13. TpyAROeMKOCTb No Buaam y4eoHoun paboTbl

TpyaoemMKkocTb

Bua yue6Hoi paboTbi Bcero Mo cemecTpam

Ne cemecTpa Ne cemecTpa
KoHTakTHas pa6ota 90 8
nekumm 36 8

npakTuyeckune
B TOM uucrie: nabopaTopHbie 54 8
KypcoBas paboTta
CamocTonTenbHas pabota 18 8
MpomexyToyHas aTTectaums

Wtoro: 108 8

13.1. CopepxaHue QUCLUNIINHBI

n/n

HavnmeHoBaHue pasgena
OVCUUMIUHBI

CopepxaHue pasgena aucUUnnunHbI

Peanusayus
pasgena
AVNCLUMNAWHBI C
MOMOLLIbIO
OHNarH-Kypca,
QYMK™*

1. Jlekuum

1.1 BeeneHue

OCHOBHble  MOHATUSA  XUMUW  KOOPAWHAUMOHHLIX | https://edu.vsu.r

COeNHEHUN.

u/course/view.p



https://edu.vsu.ru/course/view.php?id=5096
https://edu.vsu.ru/course/view.php?id=5096

hp?id=5096

1.2 Tunbl KOOPAMHALMOHHBIX Knaccudmkaums  koopauHALMOHHBLIX  coeduMHEeHun. | https://edu.vsu.r

coequHEeHWI JluraHgbl: Monekynbl BoOAbl, TMOPOKCUIbHBLIA  WMOH, | u/course/view.p
aMWHBI. Jlurangbt: opraHuyeckue nuraHabl. | hp?id=5096
AunaoKkoMnnekcesbl. KapOoHunbHble  coeauHeHus.
N3oumanunabl.

1.3 Xumuyeckasi cBs3b B Xummyeckass CBA3b C  3rEKTPOCTaTM4EeCKOM Toudku | https://edu.vsu.r
KOOPAMHALIMOHHBIX 3peHunsa. Teopuss  BaneTHbIX  CBA3eW.  Teopwus u/co_urse/view.g
COeMHEHMNAX Kpuctannuyeckoro nons. Metog  MonekynsipHbix | hp?id=5096

opbutanen

1.4 O6Lwana xapakrepucTmka YcTonumMBOCTb KOMMIEKcoB. PaBHoBecus B pactBopax | https://edu.vsu.r
paBHOBECHbLIX CUCTEM MNpWU KOopAUHaALUMOHHbIX coeauHEHUI. Pacnpe,u,enMTeanble U/COUFSQ/ViEW.Q
KOMMIIEKCo06Pa3oBaHM avarpammbl 7] avarpammbl npeobnagarusa | hp?id=5096

KOMMnekcHolX  ¢opMm.  CTyneH4aTbih  Xapakrep
paBHoBecun. CMmellaHHble KOoMMNnekcbl. dakTopbl,
BNUSIOWLNE Ha YCTOMYMBOCTb KOMMMEKCHOW 4YacTuubl.
Teopwus NupcoHa.

15 Peakuun n cuHtes MexaHn3Mbl peakuuin KOOpAMHALMOHHBIX coeauHeHui. | https://edu.vsu.r
KOOPAVHALIMOHHBIX JlabunbHble 7] WHEPTHbIE KOOpAWHaLMOHHbIe | u/course/view.p
coeanHeHuil coeauHeHus. OkuncnntenbHo-BOCCTaHoBUTENbHbIE | hp?id=5096

CBOMCTBA KOOPAMHAUMWOHHBIX coeauHeHun. CuHTes
KOOPANHALMOHHbBIX COEANHEHUN.

1.6 dusnyeckmne metoabl OundpakLMoHHbIe MeToabl nccnenosaHus | https://edu.vsu.r
“CCcrnenoBaHus KOOPAWHALMOHHLIX coeduHeHuin. ObLme nonoxeHus | u/course/view.p
2id=
KOOPAMHALIMOHHBIX CMNEKTPOCKONUM U ee NpuMeHeHuWe B uccriegoBaHum | hp?id=5096

KOOPAMHALMOHHbIX  COoeauHeHun. [loTeHumnomeTpus,

coeiNHeHnNn 7
nonsporpadus. MarHMTHble CBOMCTBA KOMMEKCOB.
3. llabopaTopHble 3aHATUSA
3.1 KomnnekcoobpasoBaHue B CWHTE3 KOOPAMHALMOHHBIX COEOMHEHUN OcaxaeHune
pacTBopax KaTUOHHBbIX, AHWOHHBIX M CMELUAHHbIX KOMMMNEKCOB B

Buge TtBepaon asbl. KoHCTaHTbl yCTOMYMBOCTM
mMaTtemaTMyeckoe  MopenupoBaHve.  Tepmuyeckas
YCTOMYMNBOCTb KOMMMEKCHbIX COeaUHEHWIA.
PacnpegeneHnue MOJEKYNSPHbIX dopm npm
KomnnekcoobpaszoBaHun. KoHCTaHTa yCTOMYMBOCTH,
CBsi3b C NPOU3BEAEHNEM PACTBOPUMOCTW.

3.2 OKUCnUTENbLHO- Knaccudpumkaums  OKMCRUTENbHO-BOCCTAaHOBUTENbHbIX
BOCCTaHOBUTENbHbIE peakuun| peakuuin. Peakuum ¢ nsmeHeHMemM CTENEHN OKUCNEHUS
npv KomnnekcoobpasoBaHuM | KoMnnekcoobpasoBaTtensi U NUraHOoB.

3.3 BnunsaHue Knaccndpukauma pacteoputenen. KoopanHauMOHHbIE
pactBopuTena n pH cpeabl Ha|cBOMUCTBA pacTBopuTenen. [oHopHas cuna
CKOPOCTb Mpouecca pactBopuTend. MexaHnsm reTeporeHHbIX peakumi.
Komnnecoobpa3oBaHus.

34 KncnoTHO-OCHOBHLIE KncrnoTHO-OCHOBHbIE cBOWCTBA KOMMJTEKCHbIX
npespaLLeHns coegnHeHnn. KoHuenuust KUCIIOT W OCHOBAaHWMN.
KOOpOMHALMOHHbIX Teopust KeCTKUX N MATKNX KUCINOT U OCHOBaHWI.
COeNHEeHN

3.5 OnpegeneHne KOHCTaHT YCTOMYMBOCTU KOMIMIIEKCOB B

pacTBopax. OnTtnyeckne 7] pPEHTreHoOBCKue
DUBNKO-XUMMYECKME METOAb| UCCNeaoBaHUs COCTaBa KOMMITEKCHBIX COeOVUHEHWUMN.
nccnegoBaHus MK-cnekTpockonusa: BbISIBIIEHWE [OOHOPHOrMO aTtoma
KOOpOMHALMOHHbIX nuraHga; KayecTBeHHbIM aHanua (opMMpPoBaHMUS
CoeNHEeHnNn BOOOPOAHbIX CBA3EM B KOMMSIEKcax; onpeaeneHune

JEeHTaTHOCTU nuraHga W KOOPAMHALMOHHOIO uucna
KoMmnnekcoobpasoBaTtens.

13.2. Tembl (pa3gensbl) AMCUMNNUHBI U BUAbI 3aHATUN

Ne HavnmeHoBaHue Tembl Bvabl 3aHSATUIA (KOMMYECTBO YacoB)

n/n (pasgena) gucumnnuHbl | Jlekumm | Mpaktvyeckve | NlaGopatopHble | CamoctositensbHas | Bcero



https://edu.vsu.ru/course/view.php?id=5096
https://edu.vsu.ru/course/view.php?id=5096
https://edu.vsu.ru/course/view.php?id=5096
https://edu.vsu.ru/course/view.php?id=5096
https://edu.vsu.ru/course/view.php?id=5096
https://edu.vsu.ru/course/view.php?id=5096
https://edu.vsu.ru/course/view.php?id=5096
https://edu.vsu.ru/course/view.php?id=5096
https://edu.vsu.ru/course/view.php?id=5096
https://edu.vsu.ru/course/view.php?id=5096
https://edu.vsu.ru/course/view.php?id=5096
https://edu.vsu.ru/course/view.php?id=5096
https://edu.vsu.ru/course/view.php?id=5096
https://edu.vsu.ru/course/view.php?id=5096
https://edu.vsu.ru/course/view.php?id=5096
https://edu.vsu.ru/course/view.php?id=5096

paboTta

1.1

Beenenne 2 - -

1.2

Tunbl KOOPAMHALMOHHBIX
coenHeHnn

22

1.3

Xumuyeckasi cBA3b B
KOOPAMHALMOHHbIX 8 10 2
COeMHEHUSIX

20

1.4

O6Lwana xapakrepucTmka
pPaBHOBECHLIX CUCTEM NpU 10 12 6
KoMnrekcoobpasoBaHun

28

15

Peakuuun n cnHtes
KOOPANHALMOHHBbIX 6 10 4
coeiNHeHUN

20

1.6

dusnyeckne meToabl
nccneaoBaHus
KOOPANHALMOHHBbIX
coeiNHEeHUN

4 10 2

16

NToro: 36 54 18

108

14.

MeTtoaunyeckue YKa3aHuA ansa o6yqa|ou4uxc;| no OCBOEHUI0 ANCLUUNIIUHDbI

OpFaHMSaLWIFI n3ydeHund gucunnimnHbl npennofaraet.

e rpoBeaeHune nexkunn
e npoBegeHne nabopaTtopHbIX 3aHATUN
e BHeayaMTOpHas camocTosiTenbHasa paboTa cTyaeHToB

Opl'aHVI3aLWIOHHaFI CTPYKTYpa NEKUMOHHOIO 3aHATUA:

1. dopmynmpoBka TeMbl, MOCTaHOBKa NpobnemMHoro Bonpoca
2.

npo6nembl

3. KOHKpeTHble NpuMepbl peLLeHnst MOCTaBIEHHbIX BONPOCOB
4. BbiBOAbI

5. ®opmynupoBka 3agaHus Ans caMoCTosTeNbHOM paboTbl

OpraHusaumoHHasi CTpykTypa nabopaTopHOro 3aHATUS.

dopmynupoBKa Lenn 3aHATUs

O6cyxaeHne TeopeTUYECKMX OCHOB TEMbI, ONPOC CUYAEHTOB
BbinonHeHne paboTbl

[MpoBepka BbINOMIHEHHbIX 3a4aHU

BbiBOoabI

arwnNpE

TekyLMiA KOHTPOMb MPOBOAUTCS MyTEM YCTHOMO OMNpoca CTyAeHTOB, 06CyXaeHus

mMaTepuana Ansi CamoCToATENbHON paboThl, BbIMONTHEHMSI KOHTPOSbHLIX PaboT.

N3y4YeHME OCHOBHbIX U AOMONMHUTENBbHbLIX NMUTEPATYPHLIX MCTOYHUKOB;
paboTa ¢ KOHCreKTaMn NeKkuui;

BbINOSHEHNE 3aaHN TeKyLLen aTTecTauuuy;

TEKYLLNA KOHTPOJTb YCNEBAEMOCTH

PasbsicHeHVe TeopeTUYEeCKMX 1 NPaKTUYECKMX BOMPOCOB AN peLLeHNsi NOCTaBEHHOM




15. lMepeyeHb OCHOBHOW WU [OONONIHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
HeobXoAUMbIX ANl OCBOEHUSI AUCLMUNIIUHDI

a) OCHOBHas nutepartypa:
Ne n/n

NcTouHnk

lNoHuapos E.[. KpaTkui Kypc TeopeTnyeckon HeopraHudeckon xumun/ E.IN. ToH4yapos
1 B.1O. KoHapawuH, A.M. Xosue — CI16: JlaHb, 2017. — 464 c.

"oHyapos E.I. TeopeTuyeckne ocHoBbl HeopraHudeckon xumum / E.IM.FoH4apos,
2 KO.M.AduHoreHoB, B.HO. KoHgpaluunH, A.M.XoBwus,. — BopoHex : N3gaTensckuin gom BI'Y, 2014.
- 589 c.

0) gononHuTeneHas nuTepaTypa:
Ne n/n NcTouHnK
Kucenes KO.M. Xumusi koopduHauuoHHbix coeduHeHul / KO.M. Kucenes. — M. :

3 UNsdamenbcmeo KOpatim, 2014. — 657 c.

4 KykywkuH FO.H. Xumunsa koopamHaumoHHbix coegmHenunn / KO.H. KykywknH. — M.: BbiCLu.
wkK., 1985. —455c.

5 CkoneHko B.B. KoopauHauuoHHas xumusa / B.B. Ckonenko, A.KO. Uwueapnse, J1.U.
CaspaHckuin, A.l. TapHosckun. — M. : UKLL AkagemkHura, 2007. — 487 c.

6 KocmpomuHa H.A. Xnmns koopanHauMoHHbIX coeanHeHnn / H.A. KoctpomuHa v gp.]. —

M.: Bbicw.wk., 1990. — 431c.
bepcykep N.6. 3neKkTpoOHHOE CTPOEHME N CBOMCTBA KOOPAMHALMOHHBLIX COeANHEHUI /
N.B. Bepcykep. — J1.: Xumug, 1986. — 286c¢.

B) MHPOPMALMOHHbIE SNEKTPOHHO-06pa3oBaTeNbHbIE pecypchbl (0uLmanbHble PecypChbl MHTEPHET)*:
Ne n/n Pecypc

1. | www.lib.vsu.ru.-3HB BI'Y

2. | http:/www.nist.gov/srd/nist.46.htm

3. | http:/www.hyperguad.co.uk

* Brauane ykasbiBaotca OBC, ¢ koTopbiMM umeroTcss goroBopa Yy BIY, 3atem OTKpbITble 3MEKTPOHHO-
obpasoBaTerbHble pecypchbl, OHNanH-Kypcbl, OYMK

16. lNepeyeHb y4yeOHO-MeTOAMYECKOro obGecne4vyeHUs ANA CaMOCTOATEeNIbHOM pPaboTbl
(yyebHo-memoduyeckue pekomeHdayuu, rocobusi, 3adayHuku, MemoOu4YecKue yKasaHUsi M0 6bIMOSTHEHUI
npakmu4eckux (KOHMPOIbHbIX), Kypcoabix pabom u dp.)

Ne n/n MCcTOYHUK

CemeHoB B.H. Xumus koopduHayuoHHbix coeduHeHul/ B.H. CemeHos,

1 C.10.BacunbeBa, A.KO. 3aBpaxHos// YuebHoe nocobme — BopoHex :M3pgaTtenbckuin
aom BI'Y, 2016 — 38 c.

CnekTpanbHble MeToAbl aHanu3a .lpaktuyeckoe pykoBoacTBo: YuebHoe nocobue /

2 Mog pen. B.®. CenemeHnera n B.H. CemeHoBa. — CI16. : MU3gaTenscTBo JlaHb, 2014. —
416 .

17. OOpasoBaTenbHbleé TEeXHOJIONMU, WUCNOSib3yeMble TMpu peanu3auuum y4yeOHoOM
OUCUMNININHBI, BKNKOYaA [AOUCTaHUMOHHbIe obpa3oBaTenbHble TexHonoruu (OOT),
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 06y4eHue):

Mpn peanusauum  OUCUMNAWHBI  UCMONB3YKOTCA  Knaccuveckme obpasoBaTenbHble
TexHonormm 6e3 3ameHbl ayauTopHbIX 3aHATMIA Ha JOT.. OCHOBHbIE TUMbI NEKUUIA — BBOAHbIE (
B Havane v3y4yeHus AUCUUNUHBI) U MHOPMAaLMOHHbIE. [poBeaeHNe TeKyLmnX aTTectaunim un
NMPOMEXYTOYHbIX aTTeCTaUun ocyLLecTBnseTcs B popme ycTHoro cobecenosarmst no KUM.

18. MaTepuanbHO-TeXHU4YeCcKoe obecneyeHme AUCLUUNIIUNHbI:




CraHpapTHoe obopyaoBaHne xmmMuyeckon nabopatopum (BbITSHKHOM LiKad, ra3oBble roperiku,
MOMKa, CyLUUIbHbIV WKadd, cpeacTsa NoXxapoTyLUeHUs ).

Xumnyeckne peakTvBbl, XMMU4yeckasi nocyaa, nabopatopHoe obopyaoBaHue (BeCbl 3MNEKTPOHHbIe, pH-
MeTp, WTaTunBbl, aCOECTUPOBAHHbIE CETKU, TUrenbHble WUMLbI U T.4.).

19. OueHO4YHbIe cpeAcTBa ANA NPOBeAEHNA TEKYLEeN U NPOMEXYTOYHOMW aTTecTauumn

MopsiAoK OLEeHKM 0CBOEHMS 0byYaroLWwmnmmncs y4eGHoOro MaTepurana onpeaensieTcs
coaepkaHMeM crneayowmnx pasgenos AUCUUNINHBIL

Ne | adnans ancupmnv Konneren sl OLeHOHHbIE CpeacTea
(Mogyns) KOMMeTeHLMM

Twunbl

1. | KOOPAWMHALMOHHBIX OrK-2 OrnK-2.1 YemHaIii orpoc
coeiNHEeHUN
Xnmuyeckas cBssb B

2. | KoopANHaLMOHHbIX OlK-2.1 KoHTponbHasa paboTta
coeanHeHnsax
Obwwas xapakrtepucTumka
paBHOBECHbIX CUCTEM OMnkK-3.1 .

3 np OMK-3.2 YCTHbIV onpoc
KomMmnnekcoobpasoBaHum
Peakuun n cuHTes ONK-2.1

4 KOOpAMHALMOHHbIX OrK-2.2 MpakTnyeckoe 3agaHve
coeiNHeHnNn
dusnyeckne meToabl
nccnegoBaHus

5 KOOPAVHALIMOHHBIX OrK-2.3 MpakTnyeckoe 3agaHvne
coenHeHnn

MpomexyTouHasa aTTecTaums lMepeyetb sonpocos
dopMa KOHTPONS - 3a4€T C OLEHKOM

20 TunoBble oOLEHOYHble cpeAcTBa U MeToAMYECKME MaTepuanbl, onpeaensowme
npoueaypbl oLeHUMBaHUA

20.1 TeKywMA KOHTPOSb yCNeBaeMoCcTu1

KoHTponb ycneBaemMocTu No ANCUUNIIMHE OCYLLECTBNSAETCS C NMOMOLLbIO CreAyHLMX OLEHOYHbIX
CpencTs:
KoHTponbHble paboTbl

MNMepe4vyeHb 3agaHNM ANA KOHTPONbHbIX paboT

1. Wcnonb3ays anekTpocTaTUYeckylo Teoputo, obbsicCHUTE, Kakol komnnekc npoyHee: 1) [Fe(CN)s]* nnu
[FE(CN)6]*; 2) [Co(NHs3)6)** nnm [Co(CN)e]*; 3) [BeF4]?~ unu [BeCls]?*, 4) [Zn(NH3)4]** unu [Zn(OH)4]>; 5)
[TiFe]? unun [ZrFe)*.



2. NoH [NiCl;J> napamarHuTeH, Tak Kak MMeeT [ABa HecrnapeHHbIX anekTpoHa, a MoH [Ni(CN)4* -
anamarhmteH. KakoB tvn rmbpuamsaumm komnnekcoobpasoBaTens B Ka4oOM KOMMMEKCe M KaKoBO WX
NPOCTPaHCTBEHHO-TEOMETPUYECKOE CTPOEHUE?

3. W3obGpasute pgunarpammy pacliennenns 3d-nogypoBHSA KoMnnekcoobpasoBaTens B KOMMIEKce
[FE(CN)e]*", ykaxuTe ero MarHuTHble CBOMCTBA M OKpackKy (okpallueH unun GecuseTeH).

4. Ha ocHoBe Teopun KpUCTanInmyeckoro nonsa obbsacHMTe, NoYeMy KOMMIEKCHbIE COeAMHEHUS XpoMa

(+3) okpalleHbl, a UunHKa (+2) — 6ecLBeTHbI.

20.2 NMpomexyToyHas atrecTauus
MpomexyToyHast aTTecTaumsi No AUCLMMNIIMHE OCYLLIECTBSETCSA C MOMOLLbIO CReayoLmxX
OLIEHOYHbIX CPEACTB:
TecTtupoBaHue. CobecegoBaHme N0 SK3aMeHaLUNOHHbIM bunetam.

an/I nepexoge Ha AOUCTAaHUUNOHHYIO (bopMy npomMexyToyHada atrectaumna MoXeT
npoBoAnNTbCA B BUAE KOHTPOJIbHbIX, MO3BOJTALWNX OUEHNTb YPOBEHb MNOJTY4YEHHbIX 3HaHUN U
NPaKTU4EeCKNX 3aJaHun, NO3BONAWMX OLEHUTbL CTENEHb CCbOpMMpOBaHHOCTI/I yMeHI/IIZ n
HaBbIKOB.

TecTnpoBaHue
OTKpbITbIE

1. Kakou Tvn XmmmnyecKkon CBA3N Mexay KomnrekcoobpasoBaTtenem 1 nuraHgom?

a) NOHHas; ©) KoBaneHTHas; B) BO4OPO4HAS.

2. OnpegenuTb CTEeNEHb OKUCIEHNA kKoMMrekcoobpasoBaTens B coegnHeHnn NaJ[Co(CO)4).

a)-2; 0) +2; B) +3; r -1
3. Kakom ™Mn  mbpugmsaumm  opbutanen komnnekcoobpasoBaTens W NPOCTpPaHCTBEHHas
KOHpMrypauusi xapakrtepHas Anst KOMMIeKCoB C KOOPANHAUMOHHBIM YACIIOM 67
a) Sp — nNMHenHas, 6) sp® — TeTpasapuyeckas
B) dsp?— kBagpaTHas r) d?sp® — okrasgpuyeckas

4. Kakve u3 komnnekcoobpasoBaTtenen cnocobHbl K TT-4aTUBHOMY B3aMMOLENCTBUIO?
a) AP, 6) Cu?, B) Be?, r) Na*

5. Kakas nsomepusi BoamoxHa ans komnrnekca [Co(NHs)s][Fe(CNS)s]?
a) conbBatHasg  6) KOOpOWHALUMOHHAsS B) MOHM3AUUOHHASA T)
6. OnpegenuTb CTENEHb OKNCNEHMS KOMNNekcoobpasoBaTens B coeguHeHun [Fe(CO)s].
a)+2 6)0 B) +3

7. Kakoe n3 KOopANHALUNOHHbIX CoeﬂMHeHMﬁ B BOAHbIX pacTBoOpax Gyﬂ,eT nMeTb 60J-|bL|JyPO SJ‘IeKTpOI'IpOBO,D,HOCTb?
a) [Cu(NH3)4]SOg4; 6) — [Cu(NH3)4S04]; B) — K3[Fe(CN)g]

8. [nsa kaknx KOOpAMNHALUMOHHbIX CoeiuHEeHuNn no 3HaKy 3apdaa XxapakrepHa MoHn3aunoHHas M30Mepl/lﬂ?



a) KaTMOHHble 0) HeWTpanbHble B) aHNOHHbIE
9. Kak Ha3blBaloTCA KOOPAMHALMOHHbBIE COEAUHEHMS, COCTOSALLME N3 KOMMIEKCHbIX KATUOHOB M aHUOHOB?
a) BbluMTaHuA 6) GukomnneKkchbl B) BHeApeHus
3akpbITble

10. Kak Ha3bIlBalOT YNCMO MECT BO BHYTPEHHeW ccdepe KOMMMeKca, KOTopble MOryT ObiTb 3aHATbI NiMraHgamu?
. (BcTaBbTe nponyLeHHoe CroBo)

11. Kak HasblBaloTCA nuraHabl ¢ GonbLIOW KOOPAWHALMOHHOW €MKOCTb? .(BcTaBbTe nponyLlieHHoe
CNnoBo)
12. Hanncatb KOHCTaHTY HECTOMKOCTM KOMNneKkcHoro coeanHeHms Nas[CoCle] . (BCTaBbTE BbIpaXeHue).

13. BoamoxHa nu usomepus ans komnnekca Kz[Cd(CNS)4]? Ecnu BO3MOXHa, TO ykasaTb TUN U3OMEPUM.

14. Oanbl cnepyrowme komnnekcbl: [Cd(NHs)4]Clz, H[AuCl4], [Cr(H20)6]Clz. Kak moxHO knaccudpmumpoBatb Ux no
npupoae nuraHaa? OTBeTbl 3anucaTtb Yepes3 3anaTylo B ykasaHHOW B 3agaHuu
nocrnenoBaTenbHOCTH.

15. OnpegenuTb cTeneHb OKUCNEHUS KOMMNekcoobpasoBaTens 1 eMKocTb niuraHaa B komnnekce Cs[CIF4].
OTBeTbl 3anncaTh Yepes 3ansTylo B yKa3aHHOW B 3aaHnM NOocrneaoBaTenibHOCTY.

16. Hanucatb npaBunbHo coeguHeHmne K[AI(SOa4)2]? . (BctaBbTe chopmyny).
17. Onpenenntb KOOPAMHALMOHHOE YMCIO KOMMekcoobpasoBaTens, EMKOCTb NUraHaoB (BoAbl, CynbdaT-noHa) B

komnrekcHoM coegmHeHumn [Fe(H20)2S04]. OTBeThbl 3anucaTh Yepes 3andaTyto B yKka3aHHOW B 3agaHuu
nocnegoBaTenbHOCTY.

18. Kak HasblBaeTCcs nuraHg, KOTOpbliA MMEET ABa AOHOPHbLIX atoMa, HO KOOPAWHMPYETCA TOSMbKO Yepes OguH U3
HUX?? . (BcTaBbTe nponyLleHHOE CNoBO)

19. Kak Ha3bIBatOT YMCI0 MECT BO BHYTPEHHEN cdhepe KOMMITEKCa, 3aHNMaeMbIX KaXabIM NuraHgom?
(BcTaBbTe nponyLLeHHoe CrioBo).

3agaum
20. Yemy paBHa YMNCIIEHHO KOHCTaHTa conponopunoHmpoBanua komnnekca [In(H20)sClJ(NOs)2?

21. T[o Teopun KpucTannmuyeckoro fomns paccymTatb yctonumBocTb komnnekcoB Kz[Cols] (a) n Nas[Cr(CN)e]
(6).0atb undpoBble 3Ha4YEHNs 0O AECATLIX B OTH.e[.

22. Yemy paBHa YMCNEHHO KOHCTaHTa conponopuuoHnpoBaHmus komnnekca [Pd(NHs)2Clz]?

23. Mo Teopun KpUCTanMYeckoro nomns paccuntaTb YCToMuMBOCTb komnnekcoB Ka[HfBre] (a) u Lis[Cr(NOz)e] (6).
[aTb uMdpoBbIe 3HAa4YEHNA 40 OECATbIX B OTH.e[.

24. Tlo Teopun KpUCTanIMYeckoro rnons paccymMTtaTtb ycTonumBocTb kKomnnekcoB Naz[Ni(NOz2)4] (a) n Ks[Co(VO2)e]
(6). [HdaTb uMdpoBble 3HAYEHMSA 40 AECATBIX B OTH.€f.

Kntoun

Bonpocbl 1 2 3 4 5 6

OrtBeThl 0 -1 r 0 6 0

Bonpocbl 7 8 9 10 11 12

OTBeThHI B a o KoopauHaL, | nonuMaeHTaTH [Co*][CI' T
VIOHHOE ble K, = [CoCLT |
4yncno °

Bonpocbl 13 14 15 16 17 18

OtBeTbl n3omMepusi [@aMMmuakaT +3,1 KA 4,1,2 ambnpeHTa




CBA3N , 2S04% THbIN
aLMO0KOM
nnekc
(xnopuaH
blin),
akBakomn
nekc
Bonpochl 19 20 21 22 23 24
OTBeTbl KoopauHaly 6 a-1,2 6 a-04 a-0,8
MOHHasA 6-1,2 6-1,2 6-24
€MKOCTb
nuranga
(aeHTaTHOC
Tb)

ﬂepequb BOMPOCOB K 3a4eTy C OLIeHKOM

KoopanHaunoHHasa Teopus BepHepa.

MposBneHne nuraHgomM HOBbIX XMMUYECKMX CBONCTB B pe3ynbTaTe KoopanHauum
Tunbl KOOPANHALNOHHBIX COeANHEHWI

Ponb pactBoputens B KOOpANHALNOHHON XMMUN

N3omepusa KOMMNIIEKCHBIX COEaNHEHNI

TeepaodasHoe TepMMYEeCKOe pasroxeHne

XvMnyeckas cBs3b B KOOPAMHAUMOHHBLIX COeAMHEHNSX. Teopns BaneHTHbIX CBA3EN.
MexaHn3ambl peakummn KoopANHaALMOHHbBIX COeaANHEHNN

Teopus KpucTanIM4eckoro nosns

10. Peakumn Tnokap6ammngHbIX KOMMIEKCOB

11. MeToa monekynsapHbix opbutanen

12. JluraHabl — MOneKynbl BOAbI U MOH rmapokcuna

13. KoopauHaumoHHble CoeaNHEHUS C HEOBbIYHBIMU KOOPANHALMOHHBIMW Yncramm
14. YyeHune 0 CKOpPOCTAX U MEXaHU3MaX XMMUYECKNX peakumin KOMMNIeKCoB

15. KomnnekcoobpasoBaHue B pactBopax. KOHCTaHTa HECTOMKOCTU U YCTOMYMBOCTU
16. OCHOBHbIE NPUHLMMbLI CUHTE3a KOOPAMHALMOHHBIX COEANHEHUN

17. Peakumm KOMMMNEKCHbIX YacTuL

18. dakTopbl, onpegensiowme BeNnNYMHbl KOHCTaHT YCTONYMBOCTH

19. PacnpegenutenbHble gnarpaMMbl KOOPANHAUMOHHBIX COEANHEHUN

20. Teopu4a NMupcoHa

21. KoHuenunsa adoeKTMBHOro aTOMHOro HoMmepa. Npasuno» 18 anekTpoHoB».

22. O0was xapakTep1cTka paBHOBECHbBIX CUCTEM NPU KOMMNIIeKkcoobpasoBaHnm

23. QKcneprMeHTanbHble MeToAbl NCCrefoBaHNs KOOPAMHALMOHHBIX COeANHEHNI
24. Pac4yeT KOHCTaHT YCTONYMBOCTN HEOAHOPOLHbIX KOMMIIEKCOB

25. OnTnyeckne metoabl UCCNeaoBaHNS KOOPANHALMOHHbBIX COEQUHEHWI

26. PeakunoHHasi cCnocoBHOCTb ranoreHnaHbIX nMraHgos

27. HdpakpacHasi CNeEKTPOCKOMMS B XMMUN KOOPANHALNOHHBIX COEOUHEHUI

28. HutpaTtHble 1 kKapGoHaTHbIE NUraHgbl

29. MNMpasuno uuknos Yyraesa

30. Tunbl OKUCIINTENBHO-BOCCTAHOBUTENBbHbIX NPEBPALLEHNIN KOOPANHALNOHHBLIX COeAMHEHWUIA

©CoNoO~wWNE

TpeboBaHuUs K BbINONMHEHUIO 3aA4aHUMN, LWKanbl U KPUTEPUU OLIEHUBAHUSA

Ans oueHuBaHUsi pe3ynbTaToB OOyYEHUSI HA 3a4yeTe C OLEHKOM WCMOMb3ylTCs creayome
nokasaTenu:

Ans oueHnBaHusi pe3ynbTaToB OOy4YeHUst Ha 9K3aMeHe  ucnonb3yeTcst 4-6annbHas wana:
«OTIIMYHOY, «XOPOLLUOY», «yAOBMNETBOPUTENBHO», KHEYLOBNETBOPUTENBHOY.



CoOTHOLLEHNE NoKasaTenen, KpUTEPUEB U LLUKAIbl OUEHUBAHNA PE3YIbTAaTOB o6yquV|;|.

KpVITepl/IVI OLEHMBaHNS KOMMNETEHLNN

YpoBeHb
cchopMMpOBaHHOCTH
KOMMNEeTEeHLUN

LLIkana oueHok

CTyD,eHT XopoLwo Bnageet TeopeTU4eCKMM mMaTtepuarnom:
NOHMMaeT CYyTb OCHOBHbIX 38KOHOMepHOCTeIZ, npasuniibHO
3anncbiBaet BCE€ OCHOBHbIE d)OpMyJ'IbI, NMPUMEHAET UX K
peweHno npaktn4ecknx 3apgad, npmuBoanT MNMpuUMepbl.
I'IpanmbHo oTBe4YaeT Ha BCe AOOMNOJIHUTElbHbIE BOMPOCHI.
OTtBeT COOTBETCTBYET B nosHom mepe BCEM
nepe4vncrieHHbIM KOMneTeHUnaMm.

lNoBbILLEHHbIN
YpOBEHb

OT1nunyHo

To e, YTO ANsi OLEHKN «OTINIMYHO», HO CTYAEHT AonyckaeT
HETOYHOCTU B (DOPMYIMPOBKaX, HECYLLLECTBEHHbIE OLLNOKK
B HanucaHum oopMyI UM ypaBHEHUI peakuuii, oTBe4yaeT
He Ha Bce JononHuTenbHble Bonpockl. OTBeT
COOTBETCTBYET HE NMOJNTHOMY OCBOEHMIO KOMMNETEHLM.

Ba3oBblIii ypoBEHb

XopoLwuo

CTyOeHT He 3HaeT HekoTopble pasaernsl Kypca; gonyckaeT
MHOrOYUCNEHHbIE OLLIMOKK NpY HanMcaHnm popmyn n
yPaBHEHUI KBA3UXMMNYECKMX peakLnin, HO CNocoBeH nx
ncnpaBuTb. NoOHMMAaET OCHOBHbIE 3aKOHOMEPHOCTU, HO C
TPYAOM MNPUMEHSIET UX K PELLEHUIO NPAKTUYECKNX 3a4aM.

MNoporoBbin
YPOBEHb

YnoeneteBoput
eIbHOo

CTyaeHT He Nprnobpen HUKaKMX HOBbIX 3HaHWI, NMMBO aTK
3HaHMsa doparMmeHTapHbl. KoMneTeHunn He OCBOEHDI.

Heyposnetsoput
€nbHO
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	10. Место учебной дисциплины в структуре ООП: курс входит в блок Б1 - обязательная часть. Необходимо владеть целостным представлением о кристаллохимическом строении и природе химической связи неорганических соединений, знать механизмы образования хими...
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:
	4. Какие из комплексообразователей способны к π-дативному взаимодействию?
	а)  Al3+ ,         б)   Cu2+,                 в)   Be2+,                  г) Na+
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