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1. IlossicHUTeNbHAS 3aNTMCKA

PabGouas mporpamMma IUCHHUIUIMHBI COCTaBIE€Ha Ha OCHOBE Y4YeOHOTO IDIaHA CIICIHAIBHOCTH
33.05.01 dapmanms, HanpaBIeHHOCTh mNporpamMmbl «OpraHuzanus W BeAcHUE (DapManeBTHYECKOI
JesITeIbHOCTH B cepe oOpalleHus JIeKapcTBEHHBIX CpeACTBY, 2022roaa Hayaia MOArOTOBKH.

Ilpn peanusamum  00pa30BaTENBHOM  MPOTpPaMMBI  YHHBEPCHTET  BIIpaBe  IPHMEHATH
JMCTaHIIMOHHBIE 00pa30BaTEbHBIC TEXHOJIOTHH.

2. IlepeyeHb NIaHWpPYyeMBbIX Pe3yJbTATOB O0Oy4YeHHS] MO JAMCHUIUIAHE, COOTHECEHHBIX C
IVIAHUPYEMBbIMH pe3y/IbTaTAMM OCBOEHHsI 00pa30BaTe/IbHOM NPOrpPaMMBbI

ey TUCUUIIINHBI

Henp m3ydenns maucuuiuimHbl «KOOpAWHAIMOHHBIE COSAMHEHHA B (apMalduy) - 3HAKOMCTBO
CTYJEHTOB C COCTOSHHEM U TIIEPCIIEKTHBAMH PAa3BUTHS COBPEMEHHOW XHWMHHU KOOPIAMHAIMOHHBIX
COCIMHEHMH, €€ TEOPeTUYCCKUM M TMPAKTUYSCKUM 3HAYCHHEM JUIS MEAWIMHBI u  (apmaruu,
MIPUMEHEHUEM KOMIDIEKCHBIX COeMHEHHNH B (DapMaKOIIeHOM aHaIIN3e.

3agaun AMCHUILIAHEL

OcHoBHas 3a7a4a U3y4YCHUs] AUCUUILIMHBI 3aKJII0YaeTcsl B (JOPMUPOBAHUK CHCTEMBI 3HAHHU MO
KOOPIWHALMOHHOW XHMHHU, YTO TIOMOXKET OLECHUTh 3HAYECHHUE KOOPAMHAIMOHHBIX COCOUHEHUH Ui
(hapMakoIeHHOTO aHaIM3a JICKAPCTBEHHBIX CPEACTB M OOBSICHHUTH 3aBUCHMOCTH (HapMaKOJIOTHUECKOTO
JICCTBUSA BEIIECTBA OT €r0 CTPOCHUSL.

3HaHus M yMeHus1 o0yuarouierocs, popmupyemblie B pe3y/ibTaTe 0CBOCHHS AMCLHUNIMHBI

Koowt
B pezynomame uzyuenun oucyunnunst «Koopounayuonnsie coeounenus é gpapmayuuy cmyoenm Popmupyemvix
0071)iceH 0Onadamo cneoyIouUMU KOMREMEHYUAMU: PMUPY N
Komnemenyui
YHuBepcajabHble KOMIIETEHIIUH
Cr1ocoOHOCTB OIIPENeNsATh U PeaTH30BbIBATH IPUOPUTETHI COOCTBEHHON JEATEIIEHOCTH H YK-6
CrocoO0BI €€ COBEpIICHCTBOBAHNS HA OCHOBE CAMOOIICHKH B 00pa30BaHUs B TeUCHUE BCel
JKU3HH
NHaukaTopbl JOCTHKEHUST KOMIIETCHIM I
Koo u naumenosanue Haumenosanue unoukamopa 00cmuiicenus yHUGepcaibHol
YHUBEPCANbHOUL Komnemenuyuu
KomMnemeHyuu
YK-6 NI (vk-6)-1. 3naer:
Crioco6HOCTb OMPENeMTs 1 | . coppeMeHHBbIC TEOPETHYECKHE OCHOBbI KOODIAMHALMOHHON XHMHH,

pPCaIn30BbIBATE IIPUOPUTETHI

COOCTBEHHOMN AEATEIHHOCTH U
CrocoGb! s | AH (vK-6)-2. Ymeer:

COBEPIIEHCTBOBAHMS Ha | ~ HpI/IMeHHTB OCHOBHBIC ITIOJIOKCHUSA KOOpHHHaHHOHHOﬁ XUMHUHU I
OCHOBE  CAMOOIEHKH ¥ | PEIIEHHMS TPAKTUYECKMX  3a7a4, CBA3aHHBIX C  HCIOJIb30BaHHEM
06pa30BaHI/IH B TEUYEHUE BCEH KOOpAWHAIIMOHHBIX COC,I[I/IHGHI/II;’I B q)apMaLIeBTI/ILIeCKOM aHaJInu3e.

KU3HH NI (vk-6)-3. Baangeer:

= OCHOBHBIMU ITIOHATHUAMHU KOOpHHHaHHOHHOﬁ XUMHUHN JIA O6T)$ICHCHI/I$I
aHANMUTHYECKNX 3(P(EeKTOB XMMHYECKHMX PEaKIWi, JIeXKalUX B OCHOBE
(apmaxoneiHoro aHanusa.

CTPOCHUC KOOPANHAITUOHHBIX COG,Z[I/IHCHI/Iﬁ 1 MX CBOICTBA.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTebHOI POrpaMMbl

Huctunnuna «KoopauHaunonnsie coennnenns B ¢apmauun» b1.B.J1B.04.02 Bxogut B 670K 1.
Jducuuninunel, 4acTb, (QopMupyeMas YYacTHHKaMH oOpa3oBaTenbHbIX oTHomeHuid Bb1.B ocHoBHOM
00pazoBaTeNpHOM MporpaMMel crienranbHOCTH 33.05.01 dapmarus.

Huctunnuaa «KoopanHanroHHBIE COSAMHEHHS B (apMallin» COIEPKAaTelbHO B3aUMOCBS3aHa C
JUCIHUINIMHAMY MaTeMaTU4eCKOI0 M €CTECTBEHHOHAYYHOIo LHKIA: «Bplcimias MatemaTtuka», «Du3nkay,
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«OO0mIast ¥ HeopraHuveckas XHMHS», «AHAIUTHYECKAs XUMHS». 3HAHUS, MOJNyUYECHHBIC MPU U3yUYCHUHU
TuCcTIIUHBL  «KOOpAWHAIIMOHHBIE COeOUWHEHHsS B (apMaiimy, HEOOXOMUMBI ISl W3YYEHHUS TaKhX
JTUCUUIUINH, Kak «Opranudeckas Xumusy, «DapManeBTuueckast XuMus», « TOKCUKOTOTHYECKasT XUMUS.

4. CTPyKTYpAa M cojiep:KaHue TUCIUTIHHbI
Ounas dopma 00yueHus

Buoul yueonvix 3anamuii 3
. | Konmaxmmnas I S
oo g § pabdoma (ayo) 3 §
i Pazoen/mema § § CPC g §
O | R |Mexyuu |13 |13 3 S
Y
<
Tema 1. IlpenMer u 337241 KOOPAUHAIIMOHHOM
1. | xumuu. 3HaUueHUE KOOPIAUHAIIMOHHBIX COSTNHEHHH 4 | 10 2 -1 4|4
JUTSE MEIUIMHEI U (hapMannn
Tema 2. Xumudeckue CBONCTBA KOOPIUHAIMOHHBIX 4
2. | coenmunenuii. Peakiuu oOpa3zoBanust 20 2 -1 8110
KOOPJIMHAIIMOHHBIX COCTMHEHUH B PACTBOPAX
Tema 3. Xumudeckas CBsI3b B MOJIEKYJIaX 4 §
3. | KOOpJIMHAIIMOHHBIX COCIUHEHUH M OCOOCHHOCTH MX 20 4 -1 6110 3
CTPOCHUS
n Tema 4. MGVTO,Z[LI KBAaHTOBOM xumuu B | 4 20 4 16110
KOOPJMHAIIMOHHON XUMUH
5 Tema 5. Du3uko-xuMHUUIECKUE MvCTOZIH W3YUYEHHUS 4 38 4 - 11420
KOOPJMHAIIMOHHBIX COCIMHEHUN B PACTBOPAX
HUTOTI'O 108 16 - | 38|54

CoaepixkaHue JTUCHHUILVIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM

Jexyuu

Tema 1. Ilpeomem u 3a0auu KOOPOUHAYUOHHOU XuMuu. 3HAueHUe KOOPOUHAYUOHHBIX
coeOuHeHull 0Jist MeOUyursl U ghapmayuu

CraHoBiIeHHE KOOPAWHAIMOHHONW XMMHH, KaK CaMOCTOSITeNbHON Hayku. CocTaB, HOMEHKIIATypa
U KJaccU(pUKaIKs KOOPAWHAIMOHHBIX coeAnHeHHH. KoOopJIWHAIMOHHOE YHCIO M OCHOBHBIC BHJIBI
ruOpuau3anny  BHEIIHMX AaTOMHBIX — opOuTanedl  KomiuiekcooOpasoBaTtens. Buagsl  u3zomepun
KOOPJIMHALIMOHHBIX coequHeHN. OCHOBHBIE IIOJIOXKEHUSI KOOpAMHALMOHHOM Teopun A. Beprepa.
Pa6otsr JIpronca-Cumxsrka u Koccens-Marnyca. JIuranasl, Kimaccuukaiys TUTaHI0B 110 JSHTaTHOCTH.
TunuuHbIe KOMILUIEKCOOOPa30BaATEIIH.

Tema 2. Xumuueckue ceoticmeéa Koopounayuonnvix coedunenutl. Peaxyuu ob6pazosanus
KOOPOUHAYUOHHBIX COCOUHEHUL 8 PACTEOPAX

XHUMHYECKHE CBOMCTBA KOOPAMHAIIMOHHBIX COSMHECHI: PeaKIIMOHHAS CITOCOOHOCTh, MATHUTHBIC
CBOWMCTBA, ONTUYECKUE CBOMCTBA. Peakinu oOpa3oBaHms KOOPAWHAIIMOHHBIX COCIMHECHWNA B PacTBOpax.
Y CTOWYMBOCTh KOOPAMHAIMOHHBIX coenuHeHnid. CTyrneHuyaThle W OOIHe KOHCTAaHTHl YCTOWYMBOCTU U
HECTOWKOCTH. TepMoIWHAMHYECKHE ¥ KHHETUYECKHE XapaKTEPHUCTHUKU peaknuid o0pa3oBaHUS
KOOPIWHAIIMOHHBIX COeMMHEHUN. IHEpTHBIE U JIAOMIbHBIC KOOPIUHAITMOHHBIEC COCTMHCHHUS.

Tema 3 Xumuueckas ceés3b 6 MoeKyiax KOOpaI/lH(JI/;I/lOHHle COCOUHEHUAX U OCODEHHOCMU UX

cmpoeHus
Xumudeckas CBSI3b B KOOPIWHAIIMOHHBIX COCIMHEHHUSIX M OCOOEHHOCTH WX CTPOCHUS.
Koopnunarimonnas Teopus A. Bepnepa. [TonuneHnTatHbIC JIATaHIbI Ha OCHOBE

MOJTMAMUHOTIOMKAPOOHOBBIX KHCIOT ¥ MOIU(POCHOHOBBIX KHUCIOT. JleKapcTBEHHBIE MpenapaThl Ha



5

OCHOBE KOOPIMHALMOHHBIX coenuHeHui. [IpaBuno mukno Uyraesa. Xenataslid agdexr. Psn UpBunra-
Bunbsamca. [Ipaswmmo XJKMKO (mpaswito ITupcona).

Tema 4. Memoowl kéanmoeoil xumuu 6 KOOPOUHAYUOHHOU XUMUL

MeToapl BAJEHTHBIX CXEM W MOJICKYJSIPDHBIX OpOHMTaNell B KOOPAMHAIMOHHON XHMHH.
B3auMOCBSI3b  CTPOCHHS KOOPAWHAIIMOHHBIX HOHOB C HMX XHMHYECKHMH CBo¥cTBamu. Teopus
KPHUCTAJUTMYECKOTO MoJjist (Teopust moisi muranaos). Pacmermienne d- u f-AO nenrpansHOro aroma B
MEKTPOCTATHYECKUX  TOJSX  JIMTAHJOB  PA3IMYHON  BEIMYMHBI W PA3UYHOH  CHMMETPHH.
OxTasapuiecKkre, TETPAdAPHUSCKHE M IUIOCKHAE KBaIpaTHBIC KOOPAWHAIMOHHBIC MOIHIIAPHI B TCOPHUH
KPHUCTAJUTMYECKOTO TOoJisi. [lapaMerp pacuierieHHss W SHEprus CTaOWIH3aldK IEHTPAIBLHOTO aTroMa
3IIEKTPOCTATHIESCKUM TOJIEM JIMTAHI0B. Pl CHIIBI TIOJIS JIMTAH/TOB.

Tema 5. Qusuko-xumuueckue memoowr uzyuenuss KOOPOUHAYUOHHBIX COCOUHEHUT 8 PACMEOPAX

doToMeTpHUecKni METOJ M3YYeHHS KOOPIUHAIMOHHBIX COeNWHEHWH B pacTBopax. OCHOBHOM
3aKOH CBETONOIJIOIIEHUS. DIeKTpoHHbIE cleKTphl noriomenus (JCIl) koopauHAIIMOHHBIX COETUHEHUH.
Ontuueckne 3¢dextsl. CrekTpoxuMuuecKuil psin nuranaoB. [loreHnmomerpuueckuit meron (pH-
MeTpus) B KOOpAWHANMOHHON xumuu. M3menemme pH B mporecce peakmuii o0pa3oBaHUS
KOOPJIMHAIIMOHHBIX coeTuHeHuH. Pactipeaenenuss GopM HOHM3AIMH JIUTAHIOB — MHOTOOCHOBHBIX KHCIIOT
B 3aBucuMocTH OT pH. WaeHTudukanms JIeKapcTBEHHBIX CPEICTB HA OCHOBE KOOPAMHAIIMOHHBIX
COEIMHEHHH 10 NaHHBIM (DOTOMETPUYECKOTO U NOTCHIUOMETPHUUECKOT'O METOIOB.

Hpakmuuecmte 3aHamusn

Tema 1. [Ilpeomem u 3a0auu Xumuu  KOOPOUHAUUOHHBIX  CcOeOuHeHul. 3HaueHue
KOOPOUHAYUOHHBIX COCOUHEHUL OJIst MeOUYUHbL U hapmayuu

Ilpakmuuecxoe 3anamue 1. CoctaB W KiIacCU(HKAIMSI KOOPAHHAIMOHHBIX COEIWHEHUM.
Howmenknarypa.

Yueouste yenu:

1. Ilo3HaKOMHUTP C OCHOBHBIMH HWCTOPHUYECKHMHU OdTarnaMd (OPMHUPOBAHUS COBPEMEHHBIX
MIPEJICTaBICHUH 0 KOOPAMHAITMOHHOW XUMUH;

2. HayuyuThb HCHONB30BaTh COBPEMEHHYI0 XHUMHUCECKYH) HOMEHKIATYpPy | (apMakoIehHyro
HOMEHKIIATYypy JJIA PAaclO3HABaHUS KOOPAWHAIMOHHBIX COEAMHEHWH. [paMOTHO WCIONB30BaTh
pacrnoioxenne sneMeHTa B Ilepuoamueckoil cucteme Ui XapaKTEPUCTUKW IIEHTPAILHOTO aToMa
KOOPIMHAIIMOHHBIX TIOJIUDIPOB,;

3. Hayuutp ycTaHaBIMBaTh KOJWYECTBEHHBI COCTaB MOJEKYJIBl KOOPIUHAITMOHHOIO
COEJIMHEHVSI, KOOPAMHAITMOHHOE YHCIIO U CTETIeHb OKHCIIEHHSI IIEHTPAJIHLHOTO aToMa.

Tema 2. Xumuueckue ceoticmea KOOPOUHAUUOHHBIX cOeOuHeHul. Peaxyuu obpazosanus
KOOPOUHAYUOHHBIX COCOUHEHUTI 8 PACTBOPAX

Ilpaxmuueckoe 3amamue 2. PeakunoHHas CIOCOOHOCTh KOOPIAMHALMOHHBIX COCIUHEHHIA.
OCHOBHBIE BUJIbI H30MEPHH.

Yueonvie uenu:

1. ITo3HAKOMHUTH C OCHOBHBIMH BUAAMHU W30MEPHH KOOPIWHAITMOHHBIX COCIWHEHUH W TIOKA3aTh
B3aMMOCBSI3b CTPOEHUS KOOPAWHAIMOHHOTO IOJIM/Ipa M XUMUYECKHX CBOWCTB KOOPIMHAIIMOHHOTO
COEIMHEHNS,

2. Tlo3HaKOMHTH C OCHOBHBIMH XHMHYECCKUMH CBONCTBAMH KOOPAWHAIIMOHHBIX COCTUHEHUH.
PaccMoTpeTh ¢ XUMUYECKON TOYKH 3pEHUS PEAKIIMOHHYI0 CITIOCOOHOCTh KOOPAMHAITMOHHBIX COSTUHEHUH,
KaK CITOCOOHOCTb JINTaHI0B KOOPIMHAIIMOHHON c(pephl 3aMeIIaThCs APYTUMH JTUTAHIAMH.

Ilpakmuueckoe 3anamue 3. TepMOIUHAMUYECKUE U KUHETUUYECKUE XAPAKTEPUCTUKHU PEeaKLUi
o0pa3oBaHHs KOOPAWHAIIMOHHKIX COSMHECHUN. VIHepTHBIC 1 TaOWIbHBIC KOOPIUHAIIMOHHBIE COSAMHCHUSI.

Yueonvte yenu:

1. TTokazaTh OTIAMYME TEPMOAMHAMUYECKON U KMHETUYECKOW YCTOMYMBOCTH KOOPAMHAIIMOHHBIX
MOJIUBIPOB;



2. [Tokasats 0co00€ 3HAYCHNUE KOOPAMHAIIHOHHBIX COSAMHCHUN TSI MEAUIIUHBI U (hapMarivy;,
3. Jlatp KiaccuuKanuo KOOPANHAIMOHHBIX COCMHCHUI HA OCHOBAHUS KPUTEPHS TaOUITIBHOCTH
TayO0e.

Tema 3. Xumuueckas cés13v 6 KOOpauHaL;uOHHblx COCOUHEHUSX U OCOOEHHOCTU UX CMpoeHus

Ilpakmuueckoe 3anamue 4. Jluranael. Knaccudukarmus nurangos. [[eHTaTHOCTH JUTAHIIOB.
Brausinue nuranioB Ha CBOMCTBA KOOPAMHAIIMOHHBIX COCTMHEHUH.

Yueonvie uenu:

1. PaccMoTpeTh OCOOCHHOCTH XHMHYCCKOW CBSI3W «METAJUI-TUTAHI» B KOOPIWHAITMOHHBIX
COEIMHEHMSX,

2. HayuuTh xapaKkTepu30BaTh JIUTaH/bI C YUETOM WX MMOTCHIIUAIBHOMN U PeaabHON JICHTaTHOCTHY;

3. Yaenutb 0coboe BHMMaHWE aMOWJICHTATHBIM JIMTAHJAM M OCOOCHHOCTSM WX KOOPAWHAIUH,
YTO UACHTUUIUpPYETCS B (hapMaKOIIEHHOM aHaIIn3e.

Ilpakmuueckoe 3anamue 5. Peakinuu o00pa3oBaHHMS KOOPAMHALMOHHBIX COCAUHCHHUN B
pacTBopax. YCTOWMYMBOCTh KOOPAMHAIMOHHBIX coequHeHnd. CTynmeHJaTsle W O0IMHe KOHCTaHTHI
YCTOMYMBOCTH U HECTOMKOCTH

Yueonvie uenu:

1. TlokazaTe pa3HOOOpa3We THUIIOB XUMHYECKHX pEAKIUHA TOMYYCHHS KOOPIUHAIIMOHHBIX
COEIMHEHUH 1 MX Ka4eCTBEHHOW WACHTU(UKAIINY TPY TIPOBEICHUH (papMaKOIIeHHOTO aHaJH3a,

2. PaccMOTpeTh THUCCOIHAITIIO0 KOOPAUHAIIMOHHBIX COSAMHEHHM IO TUITY CUIIBHBIX 3JIEKTPOIUTOB
U JIACCONHAIUIO0 KOOPIWHAIIMOHHBIX MOHOB MO THITy CIaOBIX 3MEeKTpoiuToB. [lokazaTe 3aBUCHMOCTH
YCTOMYMBOCTH KOOPAUHALMOHHBIX HOHOB OT SHEPIrUU XUMUUYECKOU CBSI3U <METaJUI-TUTaH >,

Tema 4. Memoowvl keanmogoii xumuu 6 meopuu KOOPOUHAYUOHHBIX COCOUHEHUL

Ilpakmuueckoe  3anamue 6. XUMHUYECKas CBSI3b B KOOPJAWHAIIMOHHBIX COEIUHEHHUSAX.
Koopnunanmonnas teopust A. Beprepa. Metonst BC 1 MO B Teopuu KOOPJIMHAITMOHHBIX COSAMHEHUI.
I'uOpumu3aius HeHTPabHOTO aTOMa U CTPOSHUE KOOPIUHAIIMOHHBIX HOHOB

Yueouwvie yenu:

1. [ToBTOpUTH OCHOBHBIE BBl THOPUM3AINY C YIaCTHEM S-, P- B d-AO U KOPPEIAIUI0 MEKIY
BUJIOM THOPHUIN3aINH IIEHTPAIILHOTO aTOMAa U CTPOSHHUEM KOOPIUHAIIMOHHOTO NOHA,

2. PaccMmoTpeTh Hanbomnee pacipocTpaHeHHbIE TEOMETPUH KOOPAWHAIMOHHBIX MOHOB M HanOoJee
TUIUYHBIC, XapaKTEePHBIC JJIsi KOOPAWHAIMOHHBIX COCAMHEHUN BHUJbBI THOPHIW3AIMH IICHTPAIHLHOTO
aToma,

3. Tlokaszarp 3HaueHHE KOOPIWHAIIMOHHOW Teopuu A. BepHepa Al COBpEMEHHBIX METOOB
KBaHTOBOW XHMMHH, KOTOPBIC NPUMEHSIOTCS JUIsl OOBSCHEHHS OCOOCHHOCTEW IOBEJCHHUS W CBOWCTB
KOOPIWHAIIMOHHBIX COCTMHEHUM;

4. Tloka3ate u 3akpenuthb npuMmeHeHue Meto 0B BC u MO B KOOpAMHALIMOHHOW XUMUM;

5. HayunuTe cOCTaBIATH CXeMBl U JUArpaMMbl Ui OOBSICHEHUS OCOOCHHOCTEW CTPOCHUS U
CBOMCTB KOOPAMHAIIMOHHBIX COCIMHEHUH.

Ilpakmuueckoe 3anamue 7. llpaBuno nukinoB Yyraesa. XenarHwiii 3¢ddexr. Psn Mpsunra-
Bunbsamca. [IpaBmno XJKMKO (npasmito [Tupcona)

Yueonvie uenu:

1. ChopmynupoBaTh OCHOBHBIE 3aKOHOMEPHOCTH XMMUH KOOPAMHAIIMOHHBIX COSIMHEHUH,;

2. TlokazaTh BIUSHHE IUKJIOOOpa3oBaHUS W XxenatHoro dddekra Ha YCTOHYMBOCTH
KOOPJMHAIMOHHBIX COETUHEHNH.

Ilpakmuueckoe 3anamue 8. Teopus kpucrammmdeckoro mojs. Pacmemnenne d- u f-AO
[EHTPAIBHOTO aTOMa B 3JEKTPOCTATUYECKHUX IOJSIX JIUTAHIOB PAa3UYHON BEIHMYMHBI M Pa3IMIHON
CUMMETPHUHU

YyeOHbIe 1IeNH:

1. [To3HaKOMHTH C OCHOBHBIMH MOJIOKEHUSIMHU TEOPHH KPUCTAJUTMYECKOTO OIS,



2. PaccMOTpeTh OKTa3ApUYecKue, TETPadAPUICCKUE U TUIOCKUE KBaJpaTHBIC KOOPIMHAIMOHHBIC
MTOJIM3PHI B Teopuu Kpuctammndeckoro nois (TKI);

3. HayuuTh cpaBHHMBaTh pa3HbIC KOOPIWHAIIMOHHBIC COCIUHCHHS M OOBSCHATH OTIUYHE B X
CTPOCHUHM W CBOWMCTBaX XapaKTepOM pacIleIUIeHUs d-aTOMHBIX OpOWTAaNeH ILEHTPaIbHOIO aToMa B
ANIEKTPOCTATHYECKHX TMOJISIX PA3HON BEIMIMHBI U PA3HOH CUMMETPHH.

Tema 5. Quzuko-xumuueckue Memoovl UzyyeHus KOOPOUHAYUOHHBIX COCOUHEHULl 8 PACBOPAX

Ilpakmuueckoe 3anamue 9. OnuTHYecKWe CBONCTBA KOOPAMHAIMOHHBIX  COEIWHEHHIA.
[Tpumenenue (GoOTOMETPUYECKOTO METOAA Al M3YYEHHs] peakuuid oOpa3oBaHHsl KOOPAWHAIIMOHHBIX
COCZIMHEHHI B BOJHBIX PacTBOpax

Yueonvle yenu:

1. ChopmupoBaTh U MPOAHAIM3UPOBATH OCHOBHOM 3aKOH cBeTomorioneHns byrepa — JlamGepra
— bepa;

2. Iloka3zaTp B3aUMOCBSI3b  ONTHYECKOM  IJIOTHOCTH  PACTBOPOB M KOHIEHTPALUU
KOOPIMHAIIMOHHOTO COSAMHEHUS B PACTBOPE;

3. Tlo3HaKOMUTH C BO3MOXKHOCTBIO HMJICHTHU(HUKAIIMK KOOPJAMHAIMOHHBIX COCIUHCHHHA IO WX
MHANBUAYAJIbHBIM ONTUYCCKUM XaPAKTCPUCTHUKAM.

Ilpaxmuueckoe 3anamue 10. Ontuueckue 3(p(EKThl — KaK J0Ka3aTeIbCTBO 00pa30BaHUs
HOBOTO KOOPAMHAIIMOHHOTO COCIWHEHUS. DJCKTPOHHBIE CHEKTPHl moriomieHus B Y®- u BuUAMMOM
00macTsx creKTpa.

Yueonvie yenu:

1. KimaccuduumpoBars ontudeckre 3PQPEeKTbl U OOBICHATh UX C TOYKU 3PEHUS AIEKTPOHHOTO
CTPOEHWUSI IEHTPAIHHOTO aTOMa: TUTICO- B 0aTO-, THIIO- U THIIEPXPOMHBIE ONTHYECKHE dPPEKTHI;

2. lloka3zaTpb OTIMYME B ONTHYECKUX CBOMCTBAX OKpAIIEHHBIX UM  HEOKPAILICHHBIX
KOOPIMHAIIMOHHBIX COCTUHCHUN U BO3MOXHOCTH (DOTOMETPHUYECKOTO aHAIM3A [T U3YUCHUS UX CBOMCTB.

Ilpakmuueckoe 3ansamue 11. TlpumeHeHre (POTOMETPUUECKOTO METOJIA JUIsl yCTAHOBJICHUS
MOJIBHOTO COOTHOIICHUSI IICHTPAIbHBIA aTOM-JIUTaH]] B KOOPIUHAIIMOHHOU cepe

Yueouste yenu:

1. PaccMOTpeTh TEOpETHUYECKHE OCHOBBI METOJA HACBHIIICHUS U TOCTPOCHHS JHarpamm
HACBIIIEHHS TI0 YKCTIEPUMEHTATIBHBIM Pe3yJIbTaTaM (OTOMETPUIECKOTO UCCIICIOBAHUS JIISl yCTAHOBJICHUS
MOJILHOTO COOTHOIICHHMSI LICHTPAIbHBINA aTOM-JTUTaH]] B KOOPIUHAIIMOHHOM cdepe;

2. PaccMoTpeTh TEOpPETHYECKHE OCHOBBI METOJIa HW30MOJISIPHBIX CEPUA M MOCTPOCHHS
WU30MOJIIPHOM THArpaMMbI IO SKCIIEPUMEHTANBHBIM pe3yyibTaTaM (POTOMETPHUYECKOTO UCCIICTOBAHUS JIJIst
YCTaHOBJ'IeHI/IH MOJIBHOI'O COOTHOIUCHUA HeHTpaJ'IBHBIﬁ aTOM-JINTaH/ B KOOpI[HHaHHOHHOﬁ C(bepe.

Ilpakmuueckoe 3anamue 12. TlpuMeHEHHE NMOTECHIMOMETPUYECKOTO MeToJa B BapuaHte pH-
METPHH JJTs1 U3YUCHUS peakiinii 00pa3oBaHUs KOOPAMHAIIMOHHBIX COCTMHEHUH

Yueonvte yenu:

1. BcrnoMHUTH OCHOBBI IOTEHIIMOMETPHUYECKOTO METOJa M T0Ka3aTh BO3MOXHOCTH €ro
MIPUMEHEHUS JIJIs M3yUYSHHS PeakIuii 00pa30BaHus KOOPAMHAIIMOHHBIX COCTUHCHU;

2. Ilokasarp BiusHue pH HO MOJHOTY CBSI3bIBAHUS KATHOHOB B KOOPJAMHAIIMOHHOE COSAUHEHUE U
YCTOHYHMBOCTH KOOPIMHAIIMOHHBIX COCIMHEHHUI B pacTBOPaX.

Ilpakmuueckoe 3anamue 13. TlpuMeHeHHE METOAa MOTECHIIMOMETPUYSCKOIO THUTPOBAHUS IS
I/IS}”—IGHI/IS{ COCTOAHUA ITOJIUMACHTATHBIX JIMTAHI0B B BOAHOM paCTBope. KpI/IBaSI HOTeHIII/IOMeTpI/I‘-IeCKOFO
TUTPOBAHUS

Yueonvie uenu:

1. HOKa3aTB BO3MOXHOCTB l'[pI/IMeHeHI/ISI HOTGHHI/IOMeTpI/I‘IeCKOFO TI/ITpOBaHI/ISI JJIA 1/13yquI/151
KUCJIOTHO-OCHOBHBIX CBOMCTB JINTAHIOB;

2. Ha pH-merpe »sKCHEepUMEHTAIEHO CHSTh KPHBYIO ITOTCHIIMOMETPUYECKOTO THUTPOBAHUS
Tpusnona b 1 Hay4UTh CTYACHTOB IPaMOTHO HHTEPIPETHPOBATH SKCIIEPUMEHTAIBHBIC PE3YIbTATHI.
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5. IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecmeYeHHsl JJIsi CAMOCTOATEbHON padoThl
00y4YaKOIIUXCS 10 TUCHHILINHE

Jlnst opraHu3aiy CaMOCTOSITENbHOW PadOThl 00YYarONIIUECs] UCHOIb3YIOT OCHOBHYIO H
JOTIONTHUTEBHYIO JIuTeparypy, JOP cetu Internet u 0P uz SUOC MOODLE ITTYV.

1. JlutBunoBa T.H. u np. buorennsie snementsl. KommiekcHble coequHEHUs: ydeO.-METOII.
moco6. / mox pen. mpod. T.H. Jlursuuosoit - Pocros u//I; ®ennkc, 2009. - 283 c¢. (Mexnummuna). ISBN
978-5-222- https://studfiles.net/preview/6056770/

2. TlonoBa T.B., Ilotemknna H.M. KauectBeHnblii ananu3. JlabopaTOpHBIM NPaKTHKYM IO
AHATUTUYECKOM XUMHH. Y4YeOHO-METOAMYEeCKOoe TMocoOme sl CTYACHTOB  (hapMaleBTUYECKOTO
¢akynprera - OpexoBo-3yeBo: M3a-so MI'OI'U, 2015. - 172 c.
http://dis.ggtu.ru/pluginfile.php/43288/mod resource/content/2/YN%20Kay.%20aHanu3.pdf

3. IlomoBa T.B. KonmuectBeHHslit aHanm3. JlabopaTOpHBIN NMPaKTUKYyM MO AHAIWTHYECKOH U
(apManeBTHYECKOH XUMHH. Y4eOHO-METOMMYEeCKOe ITOCOOMe /il CTYISHTOB (apMaleBTHIECKOTO
¢axynbrera - OpexoBo-3yeso: Uzn-so MI'OI'Y, 2015. - 80 c.
http://dis.ggtu.ru/pluginfile.ohp/43289/mod resource/content/1/YN%20Kon.%20aHanun3.pdf

4. TlomoBa T.B. OcHOBBI KOOpAWMHAIMOHHON XHMMHUH: ydeOHOe mocobme. Map. roc. yH-T. —

Momkap-Oma, 2007. — 100 c. ISBN 978-5-94808-331-5. http://dis.ggtu.ru/course/view.php?id=2150
5. OCHOBBI XMMUH KOMIUIEKCHBIX CO€IUHEHHI
http://dis.ggtu.ru/course/view.php?id=2150
6. YueOHoe moco0ue o XUMHUK KOMITIEKCHBIX COSAHHEHNHA
http://dis.ggtu.ru/pluginfile.php/43335/mod_resource/content/1/YT1%200cH0Bb1%20K00p . %20X
umun. pdf

7. TeopeTnueckre OCHOBBI HEOPraHUYECKON XUMUN

http://dis.qgtu.ru/course/view.php?id=2148

8. YuebHOe mocobue 1o o01ei 1 HEOPraHMIECKOH XUMUHU
http://dis.ggtu.ru/pluginfile.php/43297/mod_resource/content/1/.pdf

9. JIabopaTopHBIi MPAKTUKYM I10 OOIIEH M HEOPTraHMYECKOW XUMHHU
http://dis.ggtu.ru/pluginfile.php/43299/mod_resource/content/1/YT1%2006111.%20u%201e0pr.%

20xum..pdf

3anaHus 171 CAMOCTOSITE/ILHOI PadoThI CTy/1eHTa

Tema 1. [lpeomem wu 3a0auu Xumuu KOOPOUHAYUOHHBIX COEOUHEHUU. 3HayeHue
KOOPOUHAYUOHHBIX COeOUHEHULl 015 MeOUYUuHbsl U hapmayuu

3aoanue Nel

1. Kakue coeanHeHMs] Ha3bIBAIOTCS KOOPAMHAIMOHHBIMU? COCTaB MOJICKYNl KOOPIUHAIMOHHBIX
COCIIMHCHUIA: IIEHTPAIbHBINA aTOM, JIMTAH/Ibl, BHELIHSS cepa, BHYTPEHHSS WM KOOPAMHAIIMOHHAs cdepa,
CTereHb OKUCIICHHS ICHTPAJIBHOTO aTOMa, 3apsi/] KOOPAUHAIIMOHHOTO HOHA.

2. HomeHknaTypa KOOpIMHAIIMOHHBIX coenuHeHHd. HasoBurte cienyromme KOOpAMHAIMOHHBIC
COC/IMHEHUSI, YKaKUTE KOOPAMHAIMOHHOE 4YHCIO, 3apsl KOOPAWHAIMOHHOTO HOHA, JEHTaTHOCTh
JIMTaHIoB, CTeneHb okucieHus neHrpaibHoro atoma: [Cr(H20)4Cl2]Cl, K[AuBri], Kz[Co(NO2)4En],
[CU(NHs)z(HzO)z]SO4, Naz[PtC|4(NH3)2], Hz[SﬂC'e].

3. Hazosure koopaunanmonusie coeaunenus: [Cr(H20)4Cl2]Cl, Ko[Co(NO2)4(NHs)2]. Ykaxkure
CTENCHb OKHCJICHHS [EHTPAILHOIO aroMa, KOOPAWHAI[MOHHOE YHCIIO, THUIl THOPUIM3AINU BaJCHTHBIX
aTOMHBIX OpOHWTaNCil IEHTPATBLHOTO aroMa, CTPOCHHE KOOPAWHAIMOHHOTO TOJHAApa. 3aruIluTe
BBIPAKEHUS JJIsl CYMMapHBIX KOHCTAHT HECTOWKOCTH U yCTOMYUBOCTH.

4. Hazosute koopauHanuonusie coeaunenns: (NHa)2[SnClg], [H2[SnClg], K2[Sn(OH)g],
Nas[A|(C204)3], [CU(NH3)4]C|2, [CO(NH3)5C|]SO4, [CO(NH3)3(N02)3], [PI(NH3)4][PtC|4],
NH4[Cr(CNS)4(NHa3)2], K2[Hgls], [CoCl>(NH3)sH2O]Cl. VYkaxkure 3apsn KOOpAWHALMOHHOTO HOHA,
CTENCHb OKHCIICHHS LEHTPAIBHOTO aTroMa, BaJCHTHOCTh ICHTPAJBHOTO aTOMa M KOOPIMHAIIMOHHOE
YHCIIO.


https://studfiles.net/preview/6056770/
http://dis.ggtu.ru/pluginfile.php/43288/mod_resource/content/2/УП%20Кач.%20анализ.pdf
http://dis.ggtu.ru/pluginfile.php/43289/mod_resource/content/1/УП%20Кол.%20анализ.pdf
http://dis.ggtu.ru/course/view.php?id=2150
http://dis.ggtu.ru/course/view.php?id=2150
http://dis.ggtu.ru/pluginfile.php/43335/mod_resource/content/1/УП%20Основы%20коорд.%20химии.pdf
http://dis.ggtu.ru/pluginfile.php/43335/mod_resource/content/1/УП%20Основы%20коорд.%20химии.pdf
http://dis.ggtu.ru/course/view.php?id=2148
http://dis.ggtu.ru/pluginfile.php/43297/mod_resource/content/1/.pdf
http://dis.ggtu.ru/pluginfile.php/43299/mod_resource/content/1/УП%20Общ.%20и%20неорг.%20хим..pdf
http://dis.ggtu.ru/pluginfile.php/43299/mod_resource/content/1/УП%20Общ.%20и%20неорг.%20хим..pdf

5. Hamwmmure ¢opMynsl KOOPIWHAIMOHHBIX  COCAUHCHHI TI0 Ha3BaHWUSAM:  XJIOPHUJ
xynoponeHTaaMMuHILTaTUHBI(IV), cynsdar amakBarerpaammmuukoOanbTa(lll), xmopma xmopoakBa-Ouc-
stunerguamuapoaus(1ll), rerpanomommomoat(1l) kamus, rekcaruIpoKCOATIOMUHAT KaJIusl.

6. CoctaBbTe (GOpPMYIIBI KOOPAWHAIMOHHBIX HOHOB KobanbTa(ll) ¢ KoopIMHALIMOHHBIM YHCIOM O,
WCTIONB3ysl B KA4eCTBE JMTAaHAOB MOJIEKYIbl aMMHaKa, JTHICHAWAMUHA, CYJIb(aT-MOHBI W HWOHBI
STHIIEHANAMUHTETPAYKCYCHONW KUCIIOTHI. 3aMUIINTE BRIPAYKEHUS ISl KOHCTAHT YCTOMYUBOCTU. Y KOXKUATE
JEHTATHOCTH NPEAJIOKECHHBIX JTUTaH10B. Kak OCTpOEHBI 3TH KOOPAMHAIIMOHHbIE TOJTHAAPHI?

7. YcraHoBuTe cocTtaB mnpocreiniero kapoonwmna sxenesa [Fe(CO)y]. Kak moctpoena sta
Mosekyna? YKaKuTe THIT THOPHIN3alliy BHEITHUX ATOMHBIX OpOHTANeH IEHTPAIBHOTO aToMa.

8. OcHOBHBIC TONOXCHUSI KOOPAUHALMOHHOW Teopun A. Bepnepa. Mexanmsm o0pazoBaHHS
XUMHYECKOH CBSI3HM «METAI-IUTaH/I» B MOJIEKYJIaX KOOPANHAIMOHHBIX COCAMHEHUH.

9. Teopus Jlbtonca — CHIKBHKA B KOOPAMHALMOHHOW XUMHUM. D(H(HEKTUBHBIA aTOMHBIA HOMED
koMmIutekcoobpazopareist (QAH). «IlpaBmio 18 35eKTPOHOBY.

10. Teopuss Koccenss — MarHyca B KOOpAMHALMOHHOM XHMHH. OHEprusi 0Opa3oBaHUS
KOOPJMHAIMOHHBIX COSIMHEHHH. DINEKTPOCTATHYECKHIE CXEMBI 00pa30BaHMsI KOOPIUHAITMOHHBIX HOHOB.

3aoanue Ne2
Tema 2. Xumuueckue c80UCmMEa KOOPOUHAYUOHHBIX coeduHenull. Peakyuu obpazosanus
KOOPOUHAYUOHHBIX COCOUHEHULL 8 PACMBOPAX

1. Bugpl u30MepuUH KOOPAMHAIMOHHBIX coeAnHeHHH. [IpuBemuTe mNpUMEpBl THIPATHBIX,
MOHU3ALMOHHBIX, CBSI3EBBIX, COJIbBATHBIX, TEOMETPUIECKUX M ONTHYECKUX N30MEPOB KOOPAMHALIMOHHBIX
COETMHEHHH.

2. CocTaBbTe YpaBHEHUS PEAKIIUNA OKUCIICHHS JKEITOM KPOBSHOM COJM MEPOKCHUIOM BOJIOPOJAA B
KHCIOH cpefie u moadepuTe K03(HOUIIMEHTHI 3JIEKTPOHHO-HOHHBIM METO/IOM.

3. Kakwe KoOpAMHAIMOHHBIE WOHBI CIIOCOOHBI HamOoJee JIETKO BCTYyNaTb B PEaKIuu
sHyTpuchepHoro 3amemenus u mouemy: [Al(C204)3]*, [Cr(C204)3]*, [V(H20)6]*", [Ni(NH3)e]*",
[PtCle)* (nuskocrnoBsiii), [V(H20)e]?* ?

4. PeakunoHHass CIOCOOHOCTh KOOPAMHALMOHHBIX COeIUHEHUH. MHepTHble U JabuibHbIE
KOOPJIMHALMOHHBIE COEIMHEHUSI.

5. OOpbscuute HeycToiunBoCcTh akBakoMiiekca Fe(ll) u BBICOKYIO yCTOMYMBOCTB €ro
IUAHUAHOTO KOOPAWHALMOHHOTO COEINHEHHSI.

6. CryneHuatble peaknuu 0Opa3oBaHUS KOOPAMHAMOHHBIX coenuHeHuil. KoHcTaHTHI
HECTOMKOCTH W KOHCTAaHTBl YCTOHYMBOCTH. DaKTOphl, BIHUSIONIME HA TEPMOJAWHAMHYECCKYIO W
KUHETHYECKYIO YCTOHYMBOCTh KOOPAMHAIIMOHHBIX COETMHEHUH

7. KapOonunnbel meramio. YcraHoBure (GOpMyibl NPOCTEHIINX KapOOHMUIIOB XkKeJe3a, KoOanbTa,
aukens [Fe(CO)x], [Cox(CO)y], [Ni(CO)y].

8. Hamumure QopMmylbl HOHH3aIMOHHBIX HW30MEPOB Ui KOOPAMHAIIMOHHBIX COCIUHEHUI:
[CO(NHs)sBI’]SO4, [Pt(NH3)4C|2]BI’.

9. Koopaunanmonnoe coequnenne [Pt(NH3)2Clo(NO2)2] umeer nsath reoMeTpruueckux H30MepoB.
[IpencraBbTe UX MPOCTPAHCTBEHHO.

10. IlpeacraBbTe MPOCTPAHCTBEHHOE W300paXKEHUE yYUC- W MPAHC-U30MEPOB  CIEAYIOIINX
koopauHaMoHHBIX coequHenuid: [Pt(NHz)2(N2Ha)2], [Co(En)2Br2]*, [Cr(NHs)4Cl2]*, [Co(NH3)s(NO,)2].

11. Kakoif KOOpIMHAIMOHHBIA HOH ABJsAETCS Haubonee ycToiumebiM B pacTtBope: [Fe(NHs)s]?',
[Co(NH3)s]?*, [Ni(NH3)s]**? Ucnons3ys «mpasuiao 18-u snexTpoHoB» u Benmmuannbl DAH, pacrionoxure
aMMHaKaThl B Psi/I IO YBEIWYCHUIO YCTOHUMBOCTH. CpaBHUTE MOJTYUYEHHBIH Pe3yibTaT cO CIPAaBOYHBIMU
3HAYCHUSMH KOHCTAHT YCTOWYMBOCTH.

12. O6wscaute, nouemy mpu obpaborke [PtCls]> ammumakoM moiydaercss Huc-u3oMep
[Pt(NH3).Cl,], a npu o6pabotke [Pt(NHs)s]?* xnopun-nonamu — mpanc-nzomep [Pt(NHs),Cl2]? ITpunuun
Tpa"cBausHua .U, YepHsena.

3aoanue Ne3
Tema 3. Xumuueckas c6513b 6 KOOPOUHAYUOHHBIX COCOUHEHUSX U OCOOEHHOCMU UX
cmpoeHust
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1. Kakune d-AO yuacTByIOT B 00pa30BaHHH G-CBSI3€ii B KOOPAWHALMOHHBIX HOHAX, OCTPOCHHBIX
B BHJIC TUIOCKUX KBaAPaTOB, TPUTOHAILHON OUITHpaMHUABI M TETPAaroOHAILHON OnmmrpaMuas! (oKTa’ap)?

2. Kakoe coeauneHune oOpasyeTcs NMpH AEHCTBUM H30BITKA PacTBOpa aMMHaka Ha PacTBOP
cynapdara meau(ll)? Kak moctpoena Momekyna o0pa3yrowierocss KOOPAWHAIMOHHOTO COEIWHEHUs?
VYxkaxure THN THOpUOM3alMM BHEIIHMX aTOMHBIX OpOuTaned LeHTpanpHOro atoma. Kakoe BemecTBo
ciemyer m00aBUTh K pacTBopy ammmuakarta meau(ll), uTo0s paspymuTs koopawHammonHb non: HCL,
NaOH, H>S? [Ins pacuera ucnonb3yiiTe cipaBoYHbIE JaHHbIE 00 YCTOMYMBOCTH B PACTBOpE aMMHUaKaTa
Cu(Il) u Bemuunsl [TPCuS u Cu(OH)a.

3. Kakoe coegunenne sxene3a(ll) Hanbosee ycTOHINBO K KHCIOPOLY BO3AyXa U MIOUEMY:

Fe(OH),, FeSOs 7H:0, (NH:)2SO4 FeSOs 6H:0, Ki[Fe(CN)e]?

4. Tloyemy cBexenpurotoBieHusiii  pactBop [Co(NHsz).Cly] oueHp 110Xo MpPOBOAWT
NIEKTPUIECKUH TOK, HO CO BPEMEHEM €T0 JIEKTPOIPOBOAHOCTh YBEINYHUBACTCA?

5. Paccuwmraiite KOHIEHTparui0 HOHOB cepedpa B 0,05 M pactBope [Ag(NH3)2]Cl, k 2 x
KOTOpOTo 00aBJieH | MoIb aMMHUaKa.

6. U3 pactBopa niepsoro m3omepa coctaBa Co(SO4)Br5NHs; mpu mobasiennn n30biTKa pacTBopa
HUTpara cepeOpa BHINMAAACT JKENTHIA OCAJOK, a W3 pacTBOpa BTOPOro m3oMmepa — Oenbrii ocamok. Ilo
pe3yJibTaTaM OIbITa COCTABbTE KOOPAUHAIOHHBIE (POPMYIIBI H30MEPOB.

7. KoopmuHanMoOHHOE 4YHCIO W TEOMETpUs KOOPAWHALMOHHBIX HOHOB. OCHOBHBIE BHIIBI
rUOpHIN3alMK LIEHTPAIFHOrO aToMa ¢ ydacTueM d-aToMHbIX opOutaeii: dsp?, dspd, dsp®.

8. Xenatbl 1 xenmanTel. XenaTHeli 3¢ dexT. [IpaBuno nukmnos Uyraesa.

9. Kakme d-atomMHBIE OpOHWTaNM yYacTBYIOT B 0Opa3oBaHHHM G-CBA3€H B OKTadIPHUECKUX
KOOpAWHANMOHHBIX HoHaX? Tum rubpunuzanuy BHEUTHUX aTOMHBIX OpOUTalell IEHTPaIbHOTO aToMa?

10. INpuBenuTe MpUMEphl KOOPAMHAIMOHHBIX COCAMHEHUH TETPa’dpUYecKoro ctpoeHus. Uto
OIIpeieJIIeT FeOMETPHIO TAKHUX MOJIEKYJ?

11. Kakas u3 d-aToMHBIX opOuTalieii yq4acTByeT B 00pa30BaHUHU G-CBS3EH B IIOCKUX KBaJIPATHBIX
KOOpAMHAUMOHHBIX YacTunax? [IpuBeante npumMepsl TakKux KOOPIMHALMOHHBIX HOHOB.

12. Kakue (opMbl MOTYT UMETh KOOPAMHALMOHHBIE HOHBI coefaunHeHuit cepedpa(l), meau(l) u
3omota(l)? Yemy paBHO KOOpAMHALMOHHOE YUCIO LEHTpajibHOro atoma? Tun ruOpuau3alyuy BHEIIHUX
aTOMHBIX OpOuTaNeil LEHTPaIBLHOTO aToMa?

3aoanue Nod
Tema 4. MemoOwsl K6aHMOBOU XUMUU 8 MEOPUU KOOPOUHAYUOHHBIX COCOUHEHUL

1. CpaBHHTE TepMOIMHAMHUYECKYIO YycroiumBocTh ammuakara Co(lll), momydeHHOrO
B3aumozeiictBueM xnopuaa Co(lll) ¢ u3dbiTkoM ammuaka B pactBope W rekcarmanokoOambrata(lll)
KaJIusl, €CIH [lagp. JUTS TIEPBOTO ceAMHeHus1 cocTasinseT 13,9 m.b.:

a) ucrnonbzyst MMO, o0bsicHUTE pa3HyIO OKPAcKy 3TUX COCIMHEHHUIA;

0) wucnons3yss MBC, ykaxure TN THOPHIM3AIMU IICHTPAJIBHOTO aToMa U OOBSICHHUTE
WHEPTHBIMA WA JTa0WIBHBIMA OYIyT 3TH KOOPIMHALMOHHBIE COCJIMHEHHS B PEAKIHUSIX JIMTaHHOTO
oOMeHa.

2. Merog BC B KOOpIMHAMOHHOW XuUMHMU. BHemHe- W BHYTpeHHEOpOWTAJbHBIC
KOOpIWHANMOHHBIE coefuHeHus. CIMHCBOOOAHBIE W CITUHCIIAPEHHBIE KOOPIMHAIMOHHBIE COEIWHEHHS.
KoopauHanyoHHOe 4MCIO M TeoMeTpusi KOOPAWHAUMOHHBIX HMOHOB. OCHOBHBIE BHJIBI TMOPHIU3ALMN
LIEHTPAJILHOTO aToMa ¢ yyactueM d-aToMHBIX opOuTaneit: dsp?, dsp?, d’sp®.

3. [lpumenenne Metoa MO B KoOprHATMOHHON XuMuH. OpOUTAITbHBIE MOJIEKYJISIPHBIE THATPAMMBI
JUTsl aKBAaKOOP/IMHAIIMOHHBIX CoefuHeHni o-tuna Oh-rpynmel cummerpun B 6asuce spd EHTPaTbLHOTO
aTtoMa u ¢ -bAO urannos.

4. Teopust KPHUCTAJUTNIECKOTO TIOJIST B KOOPAWHAIIMOHHONW XMMHH. Paciierniienre aTOMHBIX TEPMOB
B KPUCTaJUTMYECKOM IT0JIE JIUTAH/IOB Pa3HBIX THIIOB CHMMETpUH. DaKkTOpbI, BIUSIOIIAE HA BEIMUYUHY
napametpa pacmeruieHus. DCKIL. Pacuer Benmmuunst SCKII B momnsix paznuunoit cummerpuun. Cnaboe u
CHJIBHOE TI0JI€ JIMTaHA0B. CIIEKTPOXUMHUYECKHH P IUTaHJIOB.

5. Teopus BC B xoopauHaiimoHHOW xXuMHUU. OCHOBHBIE CBOWCTBA KOOPIAMHAITMOHHBIX
COCIMHEHMI: ONTHYECKUE, MAarHUTHBIC, PEAaKUHMOHHAs CIIOCOOHOCTh. ['eoMeTpHs KOOpAMHAIIMOHHBIX
MOHOB W rubpuam3anus BHemHNX AO KomIuiekcooOpa3oBatens. BHelHe- 1 BHyTpeHHEOpOUTAIBHBIE,
CIMHCIIApEHHbIE U CIMHCBOOOIHBIE KOOpAUHAIMOHHbIE. KoopauHauus nuranaoB. XenaTel U XEJIaHTHI.
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Xenarusiii 3¢ ¢exr. Peakuun BHyTpruchepHOro 3amerienus. iHepTHbIC 1 TaOUIbHbIE KOOPANHAIIMOHHBIC
COCIMHEHUS.

6. DHeprust crabunu3anuu KomiuiekcoB KpuctamtndeckuM moseMm (DCKII). Pacyer BemuumHbI
DCKIL

7. B xoopauHanuonHbix noHax [Co(NO2)s]* u [Ni(SCN)s]* muranmst 0611a1ar0T CHIIBHBIM HOJIEM.
CocTaBbTe HSHEPreTHYECKYIO CXeMy O0pa30BaHHsi G-CBsI3e B OTHX KOODAMHAIIMOHHBIX HOHaX |
pPaccMOTpUTE MAarHUTHBIE CBOMCTBA KOOPAUHAILMOHHBIX COEAUHEHUM. PaccunTanTe Lygg..

8. CocraBbTe SHEpPreTHYECKE aUarpaMMbl OOpa3oBaHUS XUMHYECKHX CBSI3€H B OKTadIPUECKUX
KOOP/IMHAIIMOHHBIX COCAUHEHUX 4d- U 5d-37MEMEHTOB, YKaXXHUTe THUI THOPUAN3AIMH BHEIIHHX ATOMHBIX
opOuTasIel IEeHTPaIBHOTO aToMa M YMcilo HecrapeHHbIX d-anektponos: [PA(NHs)s]*, [ZrFs]*, [MoClg]®,
[Re(CN)e]*.

9. CocraBbTe SHEPreTUYCCKUE AUMArPaMMBI OOpa30BaHHs XHMHUYCCKHX CBSI3ed B IUIOCKUX
KBAJIPATHBIX KOOPIMHAIIMOHHBIX COCAMHCHHSX, YKAKATC THI THOPHAN3AIMHM BHEUIHMX aTOMHBIX
opOuTasIel IEHTPaJEHOro aToMa 1 YnciIo HecrapeHHbIX d-31mekTponos: [PtCls]%, [Au(NH;)4]%, [Co(CN)4]*
, [Pd(H20)4]*".

10. O6bsacuute, nouemy uonsl [Co(NHs)s]** u [Co(CN)g]* muamaruutubl, a nonsl [CoFg]® u
[Co(H20)¢]** mapamarmutael? PaccuurtaiiTe oy I8 KOOPAMHALMOHHBIX HOHOB KoGambra(ll)
[Co(NHs)e]?* u [CoFs]*.

3aoanue Ne5
Temot 5. Dusuxo-xumuueckue memoovl U3y4eHus KOOPOUHAYUOHHBIX COCOUHEHUl 8
pacmeopax

1. PaccMoTpute 06pasoBanue KoOpauHanMoHHbIX HoHoB Hukens(l1): nnamarnuTaoro [Ni(CN)4]*
u napamarautHoro [Ni(NHs)4]** B metone BC. Vkaxkure »1ekTponHyro koH(urypanuio uona Ni?*, tumn
rubpuM3auy  BaIEHTHBIX opbuTaneiiNi**, cTpoeHHe KOOPAMHAIMOHHOTO TONMAPA, PaCCUMTATe
3HAYEHHE [y (M.B.). Jlna BeicokocmuuoBoro [Ni(NHs)s]?" ouenute Benmuuny DCKII (8) B eauuuiax
napamerpa paciieruieHus u B kJ[k, ecim mMakcuMyM moiiockl cBeronoriomeHuss B DCII ammuakara
aukers(11) HaxomuTes Ha amrHE BOTHBI 590 HM.

2. PactBopenne HaBecku 10,66 T kpuctamanueckoro BemecTBa (X) B 333 mu1 BOIBI BBI3BAJIO
TIOHHKEHUE TEMIIEPATYPhI 3aMep3anHusi obpaszosasuierocs pactsopa Ha 0,22°C (K, =1,86, cuurars 0=1).
W3 maHHBIX XUMHUYECKOTO 3JIEMEHTHOTO aHan3a BemecTBa (X) U3BECTHO, 4TO OHO coaepxut 19,5% Cr,
40,0% ClI, 4,5% H u 36,0% kuciopona:

orpeieNuTe BemecTBO (X) U NPesIoKUTE ero CTPOCHUE; PECTaBbTe (POPMYIIBI BCEX U30MEPOB
storo BemectBa (X); ucmonb3ys Teopuro kKpucrammuaeckoro mois (TKII), paccumraiite MarHUTHBIN
MOMeHT BemiecTBa (X) M OLEHHTE BEIWYMHY |[l,yp (M.B.) Ans coennHeHusi, mosydyeHHOTro mpHU
B3aumoJeirictBun Bemiectsa (X) ¢ n3ositkom KCN B pactBope.

3. 3akoH Byrepa-JlamGepra-bepa u ero npuMeHeHue MpU CHEKTPOHOTOMETPUIESCKOM H3YyUEHHUH
peaxuuii 00pa30BaHus KOOPAWHAIIMOHHBIX COEIMHEHUH B PacTBOpaXx.

4. Tlouemy nipu 00pa30BaHMM aMMHaKaTa HHUKEJSl M3 TeKCAaKBAKOMIUIEKCA HUKEIS MPOUCXOIHT
u3MeHeHue okpacku pactBopa? CocTaBbTe YpaBHEHHE PEakIiK U JjaiiTe 00bsICHEHUE.

5. Byner i okpanuien komruiekcHblit noH [FeFs]*? Iouemy? CkobKO HECTIAPEHHBIX SJIEKTPOHOB
COJEPKUTCS B aTOME JKeJle3a 3TOr0 COSAUHEHHS?

6. CHeKkTpOXUMHYECKHH psJI JUraHaoB. [ HWIICOXpOMHBIH W 0aTOXpOMHBIN 3((GeKTsl pH
3aMEIICHUH OJTHUX JIMTAH/I0B JPYTUMH B KOOPIMHALMOHHOH cdepe.

7. OObscuute, mouemy BojaHbie pacTtBopbl conedl Hukensa(ll), xobamsta(ll), xenesza(lll),
xpoma(lll) okparmrensi?

8. AxsakoopauHanmonusie coenuHeHuss Co(ll) poszoBoro mBera. OOBSICHHTE HHTEHCHBHOE
¢uoeToBOE OKpaIIMBaHUE CJIOSI aMUJIOBOTO CITUPTA IPHU J0OABICHUH €ro K BOJHOMY PacTBOPY XJIOpUAA
kobanbra(ll), comepkamero u30BITOK poaaHUA-MOHOB. Kak BiuMsieT mnpuposa pacTBOPHUTENS Ha
YCTOHYHUBOCTH KOOPIAUHAIIMOHHBIX COETNHEHHI?

9. Mertonst 9KCIEPUMEHTAIILHOTO orpeeseHUs MOJILHOTO COOTHOILECHHUS
«KOMILIEKCO00pa3oBaTeb-IUraH» B KOOPAMHALMOHHOH cepe Mo TaHHBIM CHEKTPO(OTOMETPHH.

10. Paccunraiire Benmuuny DCKII s okrasapudeckoro koopaunanuonsoro nona [Ni(NHs)s]?",
AmaxITOJIOCHI CBETOMOIJIOIIEHHUS KOTOPOro cooTBeTcTBYET 435 Hm. (h=6,62:102*ITxc; 1 um =107 m).
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6. ®oHA OLEHOYHBIX CPEACTB IJISl NMPOBEJEHHS] TEKYIIero KOHTPOJs, NMPOMEKYTOYHOM
aTTecTanMy 00y4aroummMxcs M0 JMCUHUILIUHE

@DoH/1 OLIEHOYHBIX CPENICTB ISl IPOBEACHHUS TEKYILEro KOHTPOJISI, MPOMEXYTOYHOH aTTeCTalluu
NPHUBECH B MPWIOKEHNH K paboueii mporpamme

JInst mpoBeneHMsT TEKYIIETO W IPOMEKYTOYHOTO KOHTPOJS 3HAHHH OOYYaIOIIMXCS MOKHO
UCIIOJIb30BaTh ()opMaT AUCTaHIMOHHBIX 00pa3zoBarenbHbIx TexHonoruii B dUOC MOODLEITTY:

https://dis.ggtu.ru/course/view.php?id=846

https://dis.ggtu.ru/course/view.php?id=6924

7. IlepeyeHb OCHOBHOM U JONOJHUTEIbLHON Y4eOHOM JTUTEPATYPbI, HE00X0AUMOI
JJIS1 OCBOEHMS 1M CHUTLITHHBI

IlepeyeHb OCHOBHOII JIMTEPATYPbI:

1. Kucenes FHO.M. Xumusg KOOpAMHANMOHHBIX coenuHeHWH B 2 4. Yacte 1.: y4eOHWUK W
MPaKkTUKYM AJ1s1 OakanaBpuaTa U Maructparypsl. Mocksa: M3narensctBo FOpaiit, 2016. 439 c.

https://www.biblio-online.ru/bcode/392849

2. Kucemes IO.M. Xumus KOOpOWHAIIMOHHBIX coeAnHEeHWH B 2 4. YacTh 2.: y4eOHHK H
NPaKkTUKYM AJ1s1 OakanaBpuaTa U Maructparypsl. Mocksa: M3narensctBo FOpaiit, 2016. 229 c.

https.//www.biblio-online.ru/bcode/392850

3. Heynaumnna JIL.K., Jlakuza H.B. Xumust KoopIWHAIIMOHHBIX COCAMHEHUN: y4e0. mocodue Ais
akajgeMuueckoro OakanmaBpuata. MockBa: MsmatensctBo HOpatiT, 2019; ExarepunOypr: Usn-Bo Ypai.
yH-Ta. 123 c.

https://www.biblio-online.ru/bcode/432198

4. Xumusi KOOpAUHAUOHHBIX COCOUHEHUI

www.academia-moscow.ru/ftp_share/_books/fragments/fragment_19753.pdf

5. Txakymmuaa A.T., MamonoBa FO.A. buorenHas ponp KOMIUIEKCHBIX COEIWHEHUH W
NPUMEHEHUE B MEIUIIHE

http://www.f-mx.ru/ximiya/kompleksnye_soedineniya.html

IlepeyeHb 1OMOJHUTEIBHOM JIUTEPATYPHI:

1. HpI/IMeHeHI/IC KOOpANHAIUOHHBIX CO@,I[I/IHGHI/Iﬁ B aHAJUTHYCCKON XUMHH

http://repo.gsu.by/jspui/bitstream/123456789/1634/1 xumusa%20komiuiekcHbIX %20coe qunennii.pdf
2. OU3NKO-XUMUYECKHE OCHOBBI TPUMEHEHUS KOOPIUHAITMOHHBIX COSIMHEHUI

http://elar.urfu.ru/bitstream/10995/29062/1/978-5-7996-1297-9 2014.pdf

8. IlepeyeHb cOBpeMEHHBIX NMPO(EeCCHOHANBHBIX 0a3 JTaHHBIX, HHGOPMALMOHHBIX
CIIPABOYHBIX CUCTEM

Bce obOyuaromuecs: obecriedeHsl J0CTYIIOM K COBPEMEHHBIM MpodecCHOHATBHBIM 0a3aM TaHHBIX
1 MHGOPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM, KOTOPbBIE IMOJUIekKAT OOHOBJICHHUIO NMPH HEOOXOJUMOCTH,
YTO OTPaKaeTcs B JINCTE aKTyaJIn3allK pabodeld IporpaMMBl.

CoBpeMeHHBbIe TPodecCHOHANBHBIE 6a3b1 TAHHBIX:

1. ®enepanpHbiii opTan "Poccuiickoe odpazoBanue" www.edu.ru

2. Uadopmanmonnas cucrema "Exannoe okHO JocTyna kK 00pa3oBaTeibHBIM pecypcam”
window.edu.ru

3. ®enepanpHbIi HEHTP MH(GOPMALMOHHO-00pa30BaTelbHbIX pecypcos fcior.edu.ru

4. Jlekropuit MunoOpuayku/MuHnpocsemenust Poccun

https://vk.com/videos-30558759?section=album 3

5. OBC KoncynbraHt cryneHTa http://www.studentlibrary.ru/

6. OBC bubanokomiekrarop http://www.bibliocomplectator.ru/

7. O9BC YVuuBepcuTeTcKas 6ubamoTeka onain https://biblioclub.ru/
8. OBC Jlans https://e.lanbook.com/

9. DnextpoHHas OubnuoreuHas cucrema «tOpaidT» www.biblio-online.ru
10. DnexTponnas 6ubnuoreunas cucrema BOOK.ru http://www.book.ru/



https://dis.ggtu.ru/course/view.php?id=846
https://dis.ggtu.ru/course/view.php?id=6924
https://www.biblio-online.ru/bcode/392849
https://www.biblio-online.ru/bcode/392850
https://www.biblio-online.ru/bcode/432198
http://www.academia-moscow.ru/ftp_share/_books/fragments/fragment_19753.pdf
http://www.f-mx.ru/ximiya/kompleksnye_soedineniya.html
http://repo.gsu.by/jspui/bitstream/123456789/1634/1химия%20комплексных%20соединений.pdf
http://elar.urfu.ru/bitstream/10995/29062/1/978-5-7996-1297-9_2014.pdf
http://www.edu.ru/
http://www.window.edu.ru/
http://www.fcior.edu.ru/
https://vk.com/videos-30558759?section=album_3
http://www.studentlibrary.ru/
http://www.bibliocomplectator.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.biblio-online.ru/
http://www.book.ru/
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11. DnexTpoHHas OMOIMOTEKA yU4eOHBIX MaTEPHAIOB IO XUMUHU
http://www.chem.msu.ru/rus/elibrary/
12. Hayunas snextponnas 6udianoreka eLIBRARY.RU https://elibrary.ru/defaultx.asp

HNHpopMannOHHBIE CIPABOYHbIE CHCTEMbI:
L. OmnnaiiH-Bepcus Kouncynsrantlltoc:
http://www.consultant.ru/edu/
2. Onnaita-sepcust KoncynerantlImtoc: CtyaeHt http://student.consultant.ru/
. besonacurrii mouck SkyDNS http://search.skydns.ru/
. SIaaexc https://yandex.ru/
. PamGinep https://www.rambler.ru/
. Google https://www.google.ru/
. Mail.ru https://mail.ru/
. Yahoo https://ru.search.yahoo.com/
. Bing https://www.bing.com/

Crynenrty " MIPETIOIaBaTEII0

O© 00O NO N W

CaiiTbl HayYHBIX YJIEKTPOHHBIX OMOJINOTEK

1. eLibrary https://elibrary.ru/

2. Springer https://www.springer.com/gp/chemistry

3. Elsevier https://www.elsevier.com/books-and-journals

4. Informa https://informa.com/divisions/academic-publishing/
5. American Chemical Society https://pubs.acs.org/

CupaBouHble CHCTEMbI

1. OmnnaiiH-Bepcus
http://www.consultant.ru/edu/

2. Onnaiin-Bepeust KoncynbrantlLiroc: Cryaenr http://student.consultant.ru/

Koncynsrantlintoc: Crynenrty u IIPENoJaBaTENIo

9. Onucanne MaTepuaJbHO-TeXHMYECKOH 0a3bl, HEOOXOAUMOI /I OCYLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JMCUUILINHE

Ayoumopus Obopyodosanue Ilpozpammnoe obecneuenue

Crnennaau3upoBaHHAs ayTUTOPHS
JUISL TIPOBEJICHNUS Ta00PATOPHBIX
paboT 1o JUCIMILTHHE,
OcHallleHHast HabOpOM PEeaKkTHBOB
1 1a00paTOPHOTO 00OPYIOBaAHHS
(;mrabopaTopust HEOPraHUIECKOM
XUMUH)

Obopyoosarnue n1abopamopuu
Heop2anuieckou Xumuu:
-TIPOEKIIMOHHBIN 9KpaH,

- MYJIbTUMEIMHAHBIA CTAllMOHAPHBIN
HPOEKTOP, HOYTOYK;
- JKUIKOKPHCTAIITIMYECKasl TaHElb;
- TEXHOXUMHYECKHE BECHI
OJTHOYAIIICYHBIE YJICKTPOHHEIE;
- TOPCUOHHBIE BECHI;

OHepaLlI/IOHHaﬂ CHUCTEMA
Microsoft Windows 7 Home
Basis OEM-Bepcusi.
[akeT o(UCHBIX IpOTpaMM
Microsoft Office Professional
Plus 2010, nunensus Microsoft
Open License Ne 49495707 ot
21.12.2011

- CyMIMIBbHBIN mIKad;
- pH-metp;
- BOJIsTHAsE OaHs dIIeKTpUYecKast
YeThIPEXTHE3THAS;
- TEpPMOMETPBI, apEOMETPBI, anmnapar
Kurma;
- CIIeLIaJIbHAS CTEKIITHHAS U
thapdoposas mocyna;
- METAJUTMYECKHE IITATHBEI, IITATHBEI
JUTS TIUTIETOK U IPOOHUPOK;
- JIEKTPUUECKHE TUIUTKU.

YueOHas ayTuTopus s

IIPOBEACHUA JICKITMOHHBIX 3aHATHI

10 AUCHUIIIMHE, OCHalllCHHAasA
NEPCOHATIbHBIM KOMITBIOTEPOM C
BbIXO/IOM B UHTCPHCT,

MyJ'ILTPIMe[[HﬁHLIM MIPOCKTOPOM U

IIpoeKMOHHBIM 3KpaH, CTALlMOHAPHBIN
MPOEKTOP, NEPCOHANBHBINA KOMIIBIOTED

OnepannoHHas cucteMa
Microsoft Windows 8 Home
OEM-Bepcus.

[NakeT o(UCHBIX IPOTpaMM
Microsoft Office Professional
Plus 2013, nuuensus Microsoft
Open License Ne 64386952 ot
20.11.2014

OmnepanuoHHas ciucTemMa
Microsoft Windows 10 Home
OEM-Bepcust. O6HOBIICHHE
OTePALOHHOM CHCTEMBI 10
Bepcun Microsoft Windows 10
Professional, muien3us
Microsoft Open License Ne
66217822 or 22.12.2015



http://www.chem.msu.ru/rus/elibrary/
https://elibrary.ru/defaultx.asp
http://www.consultant.ru/edu/
http://student.consultant.ru/
http://search.skydns.ru/
https://yandex.ru/
https://www.rambler.ru/
https://www.google.ru/
https://mail.ru/
https://ru.search.yahoo.com/
https://www.bing.com/
https://elibrary.ru/
https://www.springer.com/gp/chemistry
https://www.elsevier.com/books-and-journals
https://informa.com/divisions/academic-publishing/
https://pubs.acs.org/
http://www.consultant.ru/edu/
http://student.consultant.ru/
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MPOEKIIUOHHBIM YKPAHOM IMaket 0(hUCHBIX MPOTpaMM
IMomemenue mist camocrosaTenbHol | KoMriekTsl MeOenu st 00y9aronmxcs, Microsoft Office Professional
paboTHI 0OYJAIOIIHXCS, MEPCOHATBHBIC KOMIIBIOTEPHI C Plus 2016, murensust Microsoft
OCHAIIIEHHOE KOMITHIOTEPHOM MTOIKIIFOYEHUEM K JIOKATBHOH CeTH Open License Ne 66217822 ot
TEXHHUKOH C BO3MOKHOCTBIO ITTY, sBeixox B OUOC u UnTepHET 22.12.2015

HOJAKITIOYEHHS K ceTd MHTepHeT u
obecrieueHIEM I0CTyIa B
3JIEKTPOHHYIO HHYOPMAIIHOHHO-
oOpazoBatensHyto cpeny [TTY

10. O0y4yeHnne MHBAJIUIOB M JIMIl C OTPAHNYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS

[Ipu HeoOxoamMocTh pabouas MmporpaMMa TUCHUIUIMHBI MOXKET OBITh aJanTHpOBaHA IS
oOecriedeHns: 00pa30BATENBHOTO MpoIecca HHBAJIMAOB W JIMI C OIPAaHHMYCHHBIMH BO3MOKHOCTSMH
310poBba. st aTOro TpedyeTcs 3asBiEeHHE CTyACHTa (€ro 3aKOHHOIO NMPENCTABUTENS) W 3aKIIOUYCHHE
TMICUX0JIOTO-MeauKo-tieaarornueckoit komuccuu (IIMIIK).

W& ceo&eo_
ABTOp (COCTaBHUTEIB): /Tlomosa T.B./
noonuce

[Iporpamma yTBepkaeHa Ha 3acenanuu kadeapsr xumun ot 23.05.2022 r., mpotokon Nell.

3aB. kadeapoii M /Xanuna M.A./

NOONUCH
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Ilpunoscenue
MunucTepcTBo 00pa3oBanusi MockoBCKoOil 00J1acTH
I'ocynapcrBeHHoe o0pa3oBaTe/ibHOE YUpeKIeHue BbICIIEro 00pa3oBaHus

MockoBcKkoii 0061acTH
«["'ocymapcTBeHHBII TYMAHUTAPHO-TEXHOJOTMYECKHd YHUBEPCUTET)

OILEHOYHBIE MATEPHUAJIBI
(®OH/J] OLIEHOYHBIX CPE/CTB)

JIJISI IPOBEJAEHUS TEKYIIETO KOHTPOJISA, IPOMEXYTOUYHOM
ATTECTALIUMH 110 JUCHUIIJIMHE

b1.B./1B.04.02 KoopaunanuoHHble coequHeHusi B papmanuu

HanpasiieHue noaroroBku 33.05.01 dapmanus

HanpasJienHocTh (Ipo¢p1Jib) NporpaMmmsbl Opranu3zanys u BeieHUE
(bapMareBTUUECKON JeATEIbHOCTH B
cthepe oOpalieHus JIeKapCTBEHHBIX

CPEICTB
Kpaimpukanusi BbIyCKHHKA IIPOBU30P
®opma o0yueHust O4Has

OpexoBo-3yeBo
2022 r.
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1. UHauxkaTopbl J0CTHKEHUSI KOMIIETeHIH i

Koo u naumenosanue
YHUBEPCANbHOU
KoMnemeHyuu

Haumenoganue uHOuUKamopa 00Cmuicenus YHUGepCalbHol
KoMnemeHyuu

VK- 6
Cr1ocoOHOCTB OIIPENeNsTh ’
peaIn30BBIBATH TIPHOPUTETHI

COOCTBEHHOM JEATENBHOCTH U
crocoObI eé
COBEPIICHCTBOBAHUS HA
OCHOBE CaMOOLIEHKH U
00pa30BaHUs B TCUCHUE BCel

JKU3HHA

N (vk-6)-1. 3naer:

- COBpEMEHHbBIE TEOPETHYECKHE OCHOBBI KOOPIMHAIMOHHON XHMHH,
CTPOCHHE KOOPIMHAIIMOHHBIX COSTMHEHUI U MX CBOWCTBA.

N (vk-6)-2. Ymeer:
- TPUMEHATH OCHOBHBIC TIOJIOKEHHS KOOPAWHALMOHHOW XUMHHU JUIS
pemieHuss  MPaKTHYeCKMX  3a/1ad, CBA3AHHBIX C  HCIIOJIb30BaHHUEM
KOOPIMHAIIMOHHBIX COCJIMHEHUI B (hapMalleBTUUECKOM aHAJIH3e.

N (vk-6)-3. Baangeer:

- OCHOBHBIMH MOHSTHSMH KOOPJHHAIIMOHHOH XUMHHU I OOBSCHEHHS
aHaMUTHYECKUX 3(P(EKTOB XUMHUYECKHX PpEakIyid, JIe)KalluX B OCHOBE
(hapMakoIeHHOro aHaIn3a.

2. Onucanue nMoka3arejieil 1 KpUTepHeB OLEHNBAHUS KOMIETEHUMA HA Pa3IHYHBIX
Tanax ux (popMUpPOBaHUS, ONUCAHME IIKAJ OLlEHUBAHUS

OreHka ypoBHS OCBOCHHMSI KOMIIETEHLMI Ha pa3HbIX 3Tanax uX (OPMHPOBAaHUS MPOBOIUTCS HA
ocHOBe An((EepeHIMPOBAHHOTO KOHTPONS KaKIOro IMOKa3aTesisi KOMIETEHIMH B PaMKaX OLEHOYHBIX
cpencTs, npuseaeHHBIX B POC (OrieHOYHbIE MaTepHasIbl).

Ouenka «OTIHYHOY», «XOPOUIO», «3aUYTEHO» COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO OCBOCHHUSA
KOMIIETCHIIMM COTJACHO KPHUTEPHUSAM OLIEHUBAHUS, NPHUBEICHHBIX B TaOMUIE K COOTBETCTBYIOLIEMY
OLIEHOYHOMY CPENICTBY

OueHka «YIOBIETBOPUTEILHO», «3auTEHO» COOTBETCTBYET 0a30BOMY YPOBHIO OCBOCHUS
KOMIIETCHIIMM COTJIACHO KPHUTEPHSAM OLIEHUBAHUS, NPHUBEICHHBIX B TaOJMIE K COOTBETCTBYIOLIEMY
OLIEHOYHOMY CPENCTBY

Ouenka «HeynosnerBopurenbHO», «He 3a4Te€HO» COOTBETCTBYET IOKA3ATENI0 «KOMIIETEHLIUS HE
OCBOCH.

IlIpeocmasnenue
No Haunenosanue Kpamkas xapakmepucmuka OUeHOUHO020
n/n OUEROURO20 OUEHOYHO020 cpedcmea cpeocmea 6 Kpumepuu oenusanus
cpedocmea
¢onoe
Ouyenounvie cpeocmea 01 NPOGEOEHUA MEKYULe20 KOHMPOTA
1. Tect Cucrema CTaHIaPTU3UPOBAHHBIX TecToBbIE Ouenka «Omauuno»: B TeCTE
(mokazateinb 3a/1aHuH, MO3BOJISIONIAS 3a1aHUs BEITIOJTHEHO Oostee 90% 3amaHmuid.
KOMITETEHITUH HU3MEpUTh YPOBEHb 3HAHUU U Ouenka «Xopouio»: B TecTe
«3HaHue») YMEHUI 00yJaronerocs BBITIONTHEHO Ooniee 75 % 3amaHui.
Ornenka «Y0o061emeopumesibHo»: B
TecTe BRIMoyIHEHO 6oiee 60 % 3amaHuii.
Onenka «Heyooenemeopumenvro»: B
TecTe BBINOJHEHO MeHee 60 % 3amanuii.
2. Omnpoc ®opma paboTHL. KOTOpast Bomnpocsr k Onenka «Omauuno»:
(mokazarenb MO3BOJISIET OIICHUTh KPYro30p, oTpocy MIPOJIEMOHCTPUPOBAHBI
KOMITETEHITUH YMEHHE JIOTHYECKH MMOCTPOUTH MperoJiaraeMble OTBEThI; MPABUIBHO
«YMeHue») OTBET, YMEHHE HCIIOJIB30BaH aJTOPUTM 000CHOBaHUN
MPOJIEMOHCTPUPOBATH BO BpEMsl pacCyXAeHUM;
MOHOJIOTUYECKYIO PEUb U UHBIE Ouenka «Xopouwio»:
KOMMYHHUKATHBHBIC HABBIKU. MIPOJEMOHCTPUPOBAHBI
VYcTHBIH onpoc ob6mangaer MIpeaIoIaraeMble OTBETHI; €CTh JIOTHKa
OOJIBIIMMHU BO3MOYKHOCTSIMHU paccyxaenuit. Ho Herouno
BOCIIHTaTEIFHOTO BO3JICHCTBHS, HCTIONE30BaH aJTOPUTM 000CHOBaHUH
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co3/1aBasi yCJIOBUS IS
HE(POPMAITLHOTO OOIIECHUS

BO BPEMSI pacCy KIECHHH.
OueHka « Yooe1emeopumenvno»:
MPOJIEMOHCTPUPOBAHBI
MIPEATIOIaraeMble OTBETHI, HO
HETIPaBWIILHO HCIOIB30BaH allTOPUTM
000CHOBaHUH BO BPEeMs PacCyKICHHH;
OTCYTCTBYET JIOTHKA PacCyKICHHH.
Onenka «Heyooenemeopumenvroy:
OTBETHI HE MTPEICTABIICHEI

3. | Pacuernas pabota
(pemeHwue 3am1av)
(moka3zarens
KOMIICTCHI[U
«Bnanenue»)

CpencTBo MpOBEpKHU BIIaICHHS
MIPUMEHEHHUS TTOJTyIeHHBIX 3HaHUH
IO 3apaHee ONPEJEeICHHON METOJUKE
JUIS pelIeHHs 3a1ad

3agaun

OueHka «Omauunon:
MPOJAEMOHCTPHPOBAHO TIOHUMAaHHE
METOJIMKH PEIICHNUS 3a/1a9U U e&
MpUMeHEHHe. PelleHne KauecTBEHHO
odopmIIeHO (aKKypaTHOCTb, IOTHYHOCTB).
Hcnonp30BaH HETPAIUIIMOHHBIN OIXOM K
PpELICHHIO 3a1auH.

Ouenka «Xopoutoy: TPOIESMOHCTPUPOBAHO
MMOHMMAaHNE METOAMKH PELICHHUS 3a1a41 1 eé
npuMeHeHne. Pemenne 3amaun oopMIieHo.
OueHka « Yooenemeopumenvhoy:
MPOJAEMOHCTPHPOBAHO TOHUMAHKE
METOJIMKH PEIICHHUS 3a/1a41 ¥ YaCTHYHOE €&
pUMEHEHHE.

Ouenka «Heyoosenemesopumenshoy: 3anaia
HE pelleHa.

Oyenounvle cpedcmea 011 NPOGEOECHUA RPOMEINCYMOUHON ammecmanuu

4. 3auer

KonTponsnoe meponpusrtue,
KOTOpOE MPOBOJUTCS IO OKOHYAHUH
U3y9eHHs TUCIUILINHBI

Bomnpocsr u 3agaun «3aumenor:
K 3a4eTy

3HAHHe TEOPHH BOIPOCA, HOHATHUIHO-
TEPMHUHOJIOTHYECKOTO arnapara
TICHUIUTHHEL (COCTaB, U COIepKaHHe
MIOHATHH, UX CBA3EH MEXIY OO0, X
CHCTEMY);

YMeHHe aHaJIU3UpOBaTh MpodseMy,
COJIEPKATENILHO U CTUIIMCTUYECKU
TPaMOTHO HM3JIaraTh CyTh BOTIPOCa;

BJIaJIEHHE AaHATTUTHIECKHM CITIOCOOOM
W3JI0KEHHSI BOTIPOCa, HABBIKAMU
apryMeHTaluH.

«He 3aumenoy:
3HAHUE BOIIPOCA HA YPOBHE OCHOBHBIX
MOHSTHUH,

YMeHHe BBIJIEISTh TJIaBHOE,
c(hOpMyIHUPOBATEH BHIBOJIBI HE
MIPOIEMOHCTPHPOBAHO;
BJIajIeHHe HAaBBIKAMH apryMEHTAIuU He

MTPOAEMOHCTPUPOBAHO.

3. TunoBble KOHTPOJIbHbIE 33JaHUSl W/MJIM HHbIe MaTepuaJbl ISl NPOBeJAEHUS
TeKylero KOHTPOJIs, NMPOMEKYTOYHOH aTTecTaluH, HeoO0XoAuMble I OLEHKH 3HAHWIA,
yYMeHMil, HABbIKOB W/WJIH ONBITA JeATeJIbHOCTH, XapaAKTePHU3YIOIIHX 3Tanbl (popMUPOBaAHUS
KOMIIETEeHIIMI1 B Iponecce 0CBOCHUsI 00pa30BaTeIbHOI MPOrPaMMbI

33}13HI/IH IJIS MPOBEACHUA TEKYIIEro KOHTPOJIsA 3HAHHUH

Tecmosvie 3a0anusn

Tecmuposanue Nel https://dis.ggtu.ru/mod/quiz/view.php?id=81931

Buvibepume npasunvnvie (00uH uau HECKOIbKO) Omeemvl, U3 NPEOI0IHCCHHDBIX.
Ilpuseoume, eciu 3mo HyIHcHO, HEOOX0OUMBLE pACUEMbL
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1. Ilpu o0pa3oBaHMH XMMHMYECKOIi CBSI3M € LHEHTPAJIBHBIM ATOMOM B KOOPAMHAILMOHHOI
cepe JUraHabl BBICTYNAKT B POJIA ...

a) TOHOPOB JIEKTPOHHOMN Haphl

0) aKIenTopOB AEKTPOHHOU Haphl

B) HOCHUTEJI OTPULIATEIBHOTO 3apsiia

I') ICTOYHHUKA HECIIAPEHHBIX JIEKTPOHOB

2. KoopauHanmonHoe 4ucJIo 3710 ...

a) YUCIIO TUTaHO0B BO BHYTPEHHEH cepe KoMIIieKca

0) 4KCII0 HOHOB BO BHYTPEHHEH cepe KomIrieKkca

B) YMCIIO HEMUTPAJIBHBIX MOJIEKYJI BO BHYTPEHHEW cepe KOMILIEKca

') YKCIIO JOHOPHO-AaKIENTOPHBIX CBS3CH, KOTOPHIMH KOMIUIEKCOOOPA30BAaTENh CBSI3aH CO BCEMH
JUTaHIaMH B KOOPIMHAITMOHHOM chepe KOMIUIEKCHOTO COSAMHEHHS

1) YMCJIO MOHOJCHTATHBIX JIMTAHAOB B KOOPAWHAIIMOHHOW cdepe KOMIUIEKCHOTO COEAWHEHHS,
€CJIM BCE JINTAHbl KOOPAWHAIIMOHHOM C(hepbl MOHOJICHTATHBIC

3. KomnuiekcoodpazoBartes 310 ...

a) LIEHTPAJIbHBINA aTOM B KOMIUICKCHOM HUOHE, OOBIYHO MOJIOKHUTEIBHO 3aPsSKCHHBIN
0) HeliTpanbHast MOJIEKYJIa B KOMIZIEKCHOM HOHE

B) BHYTPCHHSIS1 cpepa KOMILIIEKCHOTO COCTUHEHUS

I') BHEIIHSS c(hepa KOMIUIEKCHOTO COSIMHEHHUS

4. BoiOepuTe psili, B KOTOPOM BCe JIMTAH/IbI SIBJISIIOTCH aMOMIEHTATHBIMH ...
a) CNS-, H.0, CI

6) NO2, CN-, CO

B) NHs, CH3;COO-, CN-

r) NHs, CI, I

5. B kakoM M3 NpeaCcTaBJIeHHBIX KOMIUIEKCHBIX COeJUHEHUH KOOPAMHALMOHHOE YHCJIO0
KOMILTeKc000pa3oBaTesisi pAaBHO 1IeCTH?

a) [Pt(NHs)zClz]

6) [Ag(NHs)-]Cl

B) [Pt(NH3)4][PtCl4]

r) [Co(NHs)4COs]Cl

6. KoMmmiekcHbIe coeTHHEHHST KAaKOT0 psaaa OTHOCATCH K auMaoKoMILIekcam?
a) [Pd(en)z]C|2, [an(CO)m], Na3[CO(N02)5]

6) Naz[Zn(OH)4], Naz[Be(NO2)Fs], [Cr(CeHs)2]

B) Ks[CI’(NOz)s(CN)s], K4[F€(CN)5], K3[A|Fe]

1) Ks[AI(OH)s], [Co(H20)(NO2)2]NO2, Ho[SiFe]

7. BriGepure NpaBUILHOE Ha3BaHHe KOOPIMHALIMOHHOIO coelMHeHUs!
[Pt(en)(CN)(NO.)](OH): ...

a) HUTpormano TuineHanaMuHIIaTHaa(IV) ruapokcng

0) THIPOKCH STUICHIUAMHUHHUTPpUTOIMAHOTLTATHHEI(IV)

B) TMAPOKCUA HUTPUTOLMAHO-(OHC-3THIIeHAnaMIH) maTuHbI(IV)

r) ouc(aTrneHIMamMuH ) HuTpUuTOManormarnHa(lV) ruapokena

8. Bblﬁepl/ITe Pl KOMILICKCHBIX COCIIHHCHI/Iﬁ WIH KOMIUICKCHBIX HMOHOB, B KOTOPOM
BAJICEHTHBIC YIJIbI (J'lHl"aHZ[—KOMHJ'[eKCOOﬁpaSOBaTeJIB—J’lHl"aH}I) YBCINYUBAIOTCH

a) [Pt(NHs)2Cly], [Pt(NH3)4]2+, [CU(CN)3]27, [Ag(CN)2]

6) [AI(OH)]*, [Cu(NHs)2]%, [PA(CNS)a]*", [Cu(NH.CH,COO);]

B) Kz[Ni(CN)4], [CO(H20)4(N02)2]N02, [an(CO)lo], [Ag(NC)z)z]_

1) [Zn(En)2](OH)z, K3[Fe(CN)s]; Na[AuClLs], [Cr(CO)s]
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9. U3 mnpenjio:KeHHOT0 CNUCKA KOMIUIEKCHBIX  COEAMHEHHH BbIOEpHTE Te, KOTOpPHIE
npumensiiores B xumudeckoM aHaimse: [Cu(NHs):]SOs4, (NH4)2[Co(CNS)4], Ki[Fe(CN)g],
[Ag(NH3)2]OH, Nas[Co(NO2)s], K[Sb(OH)e].

a) Tonbko K4[Fe(CN)s] u [Ag(NHs),]JOH

0) Bce MepeUrCIICHHBIC

B) TonibKO (NH4)2[Co(CNS)4] 1 Ka[Fe(CN)s]

r) Bce, kpome K[Sh(OH)s]

10. BuieHTAHTHBIMY JUTAHIAMH SIBJISIIOTCS ...
a) TUIPOKCHIILHBIC UOHBI

0) LMaHNUI-MOHBI

B) OKcCajaT-HOHBI

T) cynb(haT-nOHBI

11. Kommuekcubiii uon [NiCls]* sBasiercss BHENIHEOPOMTAJILHLIM M IAPAMATHUTHBIM.
Kakue aTomubie opouTaiam Ni’' gBIsSIOTCH aKIENTOPAMHU Helo/AeIeHHbIX 1ap 3J1eKTPOHOB XJIOPH-
HOHOB IPU 00PA30BAHUHU ITOr0 KOMIJIEKCHOT0 HOHA? YKAaKUTe TUN TMOPUANU3AIUMN EHTPAJILHOI0
aToMa, paccuuTaiiTe 3HaYeHHE [,34.(M.B) U onpenesnTe reoMeTpHI0 KOMILIEKCHOT0 HOHA.

a) 4s u 4p; sp*; 8,03; TeTpasap

0) 4p u 4d, d?sp?; 4,03; oxraasap

B) 4pu 4d, dsp?; 16,03; TeTpasp

r) 4s u 4d, dsp?; 2,03; okTas>ap

12. Paccunraiite Konuentpauuio nonos Cd* B 0,1M pacrBope KOMILIEKCHOIO COeMHEHMSI
K;[Cdl4], koncranTa ycroitunoctn Koroporo B=1,2510%. Kak mM3MeHHMTCH KOHIEHTPALHUs HOHOB
Cd?* npu nodasaennn Kl 10 konuenrpanuu 0,1 moan/a?

a) 1,40 - 1072 mon/n, B 12 pa3

0) 1,98 - 1073 monn/x1, B 125 pa3

B) 5,00 - 1073 monb/n, B 625 pa3

r) 2,00 - 1072 mons/11, B 250 pa3

13. Jlas ocaxneHusi BHelIHecepHbIX aHHOHOB BellecTBa coctaBa CrBrs  SH20 u3 100 ma
0,02 M pacrBopa 3arpadeno 20 ma 0,2 M pacrBopa HuTpaTa cepedpa. Ilo pesyiabraTaMm ombiTa
COCTaBbTe KOOPAUHALMOHHYIO (pOPMYJIy BelecTBa ...

a) [CI’(HzO)sBI’]BI’z

6) [CI’(Hzo)gBl’s](Hzo)z

B) [CF(H20)4BI’2]BI’(H20)

F) [CI’(HQO)sBrz]BI’

14, Hamumure (opMyJy KOMIUIEKCHOTO COEIMHEHHS] 10 HA3BAHHMIO: XJOPH
xJoponeHTaaMMHHILIATHHBI(IV). YKaKuTe KOOPAMHANMOHHOE YHCJI0, 3apA] KOMILUIEKCHOI0 HOHA,
CTeneHb OKHCJIEHHS] KOMILIEKCO00pa30BaTes ...

a) [PICI(NHs)s]Cls; 6; +3; +4

6) [Pt(NH3)sCls](NHs)2; 6; 0; +3

B) [Pt(NH3)4Cl2]Cl; 6; 0; +3

F) [Pt(NH3)4C|2]C|2; 6; +2; +4

15. HazoBute kommiekcHoe coemunenne K[AuBrs]. YkaxknTe xoopaIuHAIIMOHHOE YHCIO,
3aps/1 KOMILUIEKCHOT0 HOHA, JeHTATHOCTD JIMT'AH/A0B, CTeNeHb OKHUCJIEeHHSI KOMILIEKCO00pa3oBaTes

a) rerpadbpomoaypat(l1l) xanms; 4;-1;1;+3

0) xamus terpadbpomoaypym(lll); 4;-1;1;+3
B) TeTpabpomoaypat(ll) xamms; 4;-1;1;+1

r) retpadbpomoaypat(l) kamus; 4;-1;2;+3



16. Kakme d-AO yuyacTBylOT B 00pa30BaHUH O-CBfi3eii B KOMILIEKCHBIX
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HOHAX,

NMOCTPOEHHBIX B BH/E IUNIOCKUX KBAAPATOB? YKaKNTe THN THOPHAN3ANMU KOMILIEKCO00pa3oBaTeJIs

B TAKUX KOMIIJIEKCHBIX COCANHCHUAX
a) dxy; Sp3
0) dx; dsp®
B) 0hi’y? dsp?
1) Oy 1 %% d?sp®

17. PacrBopurcs Ju noaHoctbio 0,1 moas ruapoxkuaa meau(Il) B 100 r 12%-Horo pacrBopa

ammuaka ¢ oopazopanuem [Cu(NHz)4](OH),?
a) paCTBOPUTCS MOJTHOCTHIO
0) pacTBOPUTCS YETBEPTAsI YACTh
B) BOOOIIE HE pacTBOPSICTCS
') paCTBOPHUTCS HATOJIOBUHY

18. Bonublii pacTBop mepBoro m3omepa coctaBa Pt(SOs)(OH): 4NHz umeer pH 7, a 0,1 M
pacTBop BTOporo u3omepa — pH 13,3. Tlo pe3yJibTaTaM onbITa COCTABbTE KOOPAMHALIMOHHbIE (POPMYJIbI

000X U30Mepos ...
a) [Pt(NH3)4(OH)SO4s]OH u [Pt(SO4)(NHs)2(OH)2](NHs)2
0) [Pt(NH3)4(OH)2]SO4u [Pt(SO4)(OH)2](NH3)4
B) [Pt(NH3)2(OH)2]SO4u [Pt(SO4)(NH3)2](OH)2(NHs3)2
1) [Pt(NH3)4(OH)2]SO4 1 [Pt(SO4)(NH3)4](OH),

19. Kakas d¢opmyaa cooTBETCTBYeT MATeMAaTH4YeCKOil 3almucd OCHOBHOI'O
ceetonoryuomenust byrepa-Jlamoepra-bepa ...

a) I=lp10

0)A=gal c

B) Igly/I=¢.1 ¢

r) A= lp10°*

20. 'mnepxpoMHbIii onTH4eckuii 3pdekr— 310 ...

a) CMEIIeHHEe MaKCUMyMa CBETOIIOTJIONICHUS B JUTMHHOBOJIHOBYIO 00JIaCTh CIIEKTPa

0) cMeleHne MaKCUMyMa CBETOTIOTIIONICHHUSI B KOPOTKOBOITHOBYO 00J1aCTh CIIEKTpa

B) MOBBIIIIEHNE ONTUYECKOM MIOTHOCTH HA JJIMHE BOJIHBI MaKCUMYMa CBETOIIOTJIONICHUA
T') IOHKEHHE ONTUYECKOH IUIOTHOCTH Ha JTHHE BOJHBI MAaKCHUMyMa CBETOIOTJIONICHHS

21. BatoxpoMHbIii onTHYEeCKUi YPheKT— ITO ...

a) CMeIIeHNe MaKCUMYyMa CBETOIOTIIONICHNS B JITMHHOBOJIHOBYIO 00JIACTh CIIEKTpa

0) cMelIeHne MaKCHMyMa CBETOTIOTIIONICHHUS! B KOPOTKOBOJITHOBYIO 00JIaCTh CIIEKTpa

B) MOBBINICHUE ONITHYECKON TUIOTHOCTH HA JTMHE BOJIHBI MAKCUMYMa CBETOIIOTIIOMICHUS
T') MOHMKEHUE ONTUYECKOHN TUIOTHOCTH Ha JUTMHE BOJTHBI MAKCHMYyMa CBETOIOTIIONIECHHUS

22. MoaspHblii K03 PUIHEHT CBeTONOIJIOMIEHUs ITO ...

a) onTHYeCKas INIOTHOCTh 1M pacTBOpa, u3MepeHHas B KioBete 1 cM

0) ceeronoriomenne 1M pacTBopa ¢ JUIMHON ONTHYECKOTO MyTH 1 MM

B) cBeromnoriomeHre 1M pacTBopa ¢ ATMHON ONTUYECKOro MyTH 1 cM

r) ontryeckas wioTHocTh 0,1M pacTBopa ¢ ATMHON ONTHYECKOTO MyTH 1 MM

3aKoHa

23. 3anumuTe 3JIEKTPOHHYI0 KOH(QHUIYpauMI0 HeHTpajbHoro atoma Co®" B ammmakarte
Co(l11), moryuennom B3aumoneiictBuem xjopuaa Co(ll1l) ¢ u3dbITKOM aMMHaKa B pacTBoOpe H B
rexkcanuanokodanbrare(lll) kanusa. s nepBoro koMmiaekca W,y coctaBiaser 13,9 m.b, a BTopoii

KOMIIJIEKC ABJIAECTCHA THAMAIrHUTHBIM ...

3anumuTe BHEIIHIOI OJIEKTPOHHYIO KoHQurypauuio mns kobameta(lll) B Kaxkmom wu3
KOMIUJIEKCHBIX MOHOB. {11 oOocHOBaHUMS mpHuBeOUTEe HEOOXOoAuMble pacdérsl. CocTaBbTE YpaBHEHHS

peakiuii KOMIUIEKCOOOpa30BaHMsL.
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Tecmuposanue No2. https://dis.ggtu.ru/mod/quiz/view.php?id=81932

Buvibepume npasunvnvie (00un uau HECKOILKO) oOmeembvl, U3 NPEOI0HCCHHDBIX.
Ilpuseoume, eciu 3mo HyIHcHO, HEOOX0OUMBLE pacCUémbl

1. Jas oca:knenusi BHemHecepHbIX aHHOHOB BemlecTBa coctaBa CrBrs - 5H,0 u3 100 ma
0,02 M pactBopa 3atpaveno 20 ma 0,2 M pacrBopa Hutparta cepedpa. Ilo pesyinbratam omnbiTa
€OCTaBbTE KOOPAMHALIMOHHYIO (POPMYJIy BEIIECTBA ...

a. [CI’(HzO)sBI’]BI’z

b. [CI’(HzO)sBI’s](HzO)Z

c. [Cr(H20)4Br,]Br(H20)

d. [CI’(HQO)sBrz]Br

2. Hanummre ¢opMyay KOMIUIEKCHOTO COeIHHEHMSI MO0 HA3BAHUIO: XJIOPH
XJIoponieHTaaMMUHIIATHHBI(IV). YKakiuTe KOOPIHHAIIMOHHOE YHCJIO, 3apsi] KOMIJIEKCHOI0 HOHA,
CTCNCHb OKUCJICHUA KOMHJTeKCOOﬁpa?:OBaTeHH .ee

a. [PtCI(NH3)s]Cls; 6; +3; +4

b. [Pt(NHz3)sCls](NHs)2; 6; 0; +3

c. [Pt(NH3)4Cl]Cl; 6; 0; +3

d. [Pt(NH3)4Cl2]Cly; 6; +2; +4

3. Hanumure  ¢popMysy  KOMINIEKCHOIO COeIMHEHHS no Ha3BaHUIO:
Terpaiionomepkypar(ll) kamus. YkaxuTe KOOPAMHAIIMOHHOE YHMCJI0, 3aps] KOMILIEKCHOIO MOHA,
CTeleHb OKHMCJIeHUSI KOMILIEKC000pa3oBaTeJi ...

a. Ks[Hals]; 4; -1; +2

b. Ko[Hgld]; 4; -2; +4

c. K[Hgl4]; 4; -1; +2

d. Ky[Hgls]; 4; -2; +2

4. Ha3zoute komiuiekcHoe coequHenne [Cr(H20)4Cl]Cl. Ykaxkute KOOpIHHAIHOHHOE
YHCI0, 3apsA]  KOMILUIEKCHOTO HOHA, JIEeHTATHOCTH JIMTAHAOB, CTeNeHb OKHUCJICHHSA
KOMILJIEKC000pa3oBaTe ...

teTpaakBamoHoxsuopoxpoma(lll) xmopun; 4; +2; 2; +3

xJopuj auxjoporerpaakaxpoma(lll); 6; +1; 1; +3

xnopua terpaakBaxiopoxpoma(ll); 4; +2; 2; +3

terpaakBaxiopoxpoma(lll) xmopunm; 4; +2; 1; +3

5. Ha3zoBute komiuiekcHoe coeanHenne K[AUBri]. Ykamure KOOpAMHANHOHHOE YHCIIO,
3apsii KOMILIEKCHOTO HOHA, IECHTATHOCTh JIMTAHJA0B, CTeNeHb OKUCJIEHHS KOMILIEKC000pa3oBaTeIs

a. rerpadpomoaypat(l1l) kammsa; 4;-1;1;+3
b. kanus retpabpomoaypym(lll); 4;-1;1;+3

c. rerpabpomoaypat(l1l) xamms; 4;-1;1;+1

d. rerpabpomoaypar(l) kamus; 4;-1;2;+3

6. Kakue d-AO y4yacTBYOT B 00pa30BaHHM O-CBsI3eili B KOMILJIEKCHBIX HOHAX, MOCTPOEHHBIX
B BHJ€ IJIOCKMX KBaApaToB? YKaKUTe THI THOPUIM3ALMU KOMILIEKCO00pa30BaTe/isi B TAKHX
KOMILIEKCHBIX COeUHEHUSIX

a. dyy; sp®

b. dxz; dsp?

c. di%y?; dsp?

d. dyy m d,y%; d%sp?
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7. Kakne d-AQO y4yacTBYIOT B 00pa30BaHHH O-CBSI3ell B KOMILIEKCHBIX HOHAX, MOCTPOEHHbBIX
B BH/le TPMIOHAJILHON OMmupamMuabl? YKaKuTe THUI TMOPUAM3ALUU KOMILIEKCOOOpa3oBaTe/s B
TaKHX KOMILIEKCHBIX COEeIMHEHUSIX

a. dy; sp®

b.d7?; dsp?

c. di2y?; d%sp?

d. dy; m di2?; d?sp®

8. Paccuuraiite konueHrpauuu noHos meau(Ill) u ammuaka B 0,01 M pacrBope Xxjopuaa
terpaamvunmenu(Il) (B([Cu(NHs)4]?") = 1,07-10%) ...

a.5,1310“*M u 2,0510°M

b. 5,1310°M u 2,05:10°M

¢.5,1310*M u 2,0510*M

d. 5,1310°M u 2,0510*M

9. PacrBoputcst i mosHocThi0 0,1 Mo ruapoknaa menu(ll) B 100 r 12%-noro pacrBopa
ammuaka ¢ oopazoanuem [Cu(NHs)4](OH),?

a. pacTBOPHUTCS MOJHOCTHIO

b. pacTBOpuUTCS YeTBepTas YacTh

C. BOOOIIIE HE pACTBOPSETCS

d. pacTBOpHTCS HATIOJIOBUHY

10. BonHblii pacTBop mepBoro mzomepa coctaBa Pt(SO4)(OH), 4NH; umeer pH 7, a 0,1 M
pactBop BTOporo n3omepa — pH 13,3. Tlo pe3yJibTaTaM onbITa COCTABbTE KOOPAMHALIMOHHbIE (POPMYJIbI
000X U30Mepos ...

a. [Pt(NHz)4(OH)SO4]OH u [Pt(SO4)(NHs)2(OH).](NHs).

b. [Pt(NH3)4(OH)2]SO4u [Pt(SO4)(OH)2](NH3)4

C. [Pt(NH3)s(OH)2]SOsu [Pt(SO4)(NH3)2](OH)2(NH3)2

d. [Pt(NH3)4(OH)2]SO4 1 [Pt(SO4)(NH3)s](OH).

11. YcTaHoBHTE 3J1€KTPOHHYI0 KOH(UIypaumuio menrpaabHoro aroma Co* B ammmuakarte
Co(l11), moryuennom B3aumoneiictuem xjopuaa Co(ll1l) ¢ u30bITKOM aMMHaKa B pacTBope H B
rekcanuanokodanbTare(lll) kanus. s nepBoro KoMimiaekca [,y coctaBiaser 13,9 m.b, a BTopoii
KOMILJIEKC SIBJISIETCS] IMAMATHUTHBIM ...

a. T2g4Eg2 u ngzEg4

b. ngzEg2 nu TZQGEQO

C. ngzEg4 u T2g4Eg2

d. Tog*Eg® m Tog’Ey

12. Kakas d¢opmyaa CcOOTBETCTBYeT MATeMaTHYeCKOii 3amiucH OCHOBHOI0 3aKOHA
cBetonoryonienust byrepa-Jlamoepra-bepa ...

a. I=1g10°

b. A= S;Ll C

C. |g|o/| = le C

d. A= Ip10°

13. I'unepxpomublii onTH4eckuii 3¢pdexr— 3710 ...

a. CMEILEHUE MAaKCUMYyMa CBETOIIOIIIOIIEHHS B AJIMHHOBOJIHOBYIO 00J1aCTh CIIEKTPa

b. cMemienne MakcuMyMa CBETONOTIIOIICHHSI B KOPOTKOBOJTHOBYIO 00J1aCTh CIIEKTpa

C. MOBBILLIEHUE ONTHYECKOMH MVIOTHOCTH HA /UIMHE BOJIHbI MAKCHMYMAa CBETOINOIIOLIEeHHS
d. MOHM)XEHHE ONTUYECKO# TNIOTHOCTH HA JUTMHE BOJIHBI MAKCUMYMa CBETOIOTJIOIICHHUS

14. BaroxpomHublii onTHdeckuii 3PpdexT— 3710 ...

a. cMelleHue MAKCHMYMAa CBETOMOIJIONIeHUs B /UIMHHOBOJTHOBYIO 00JIaCTh CIEKTPa
b. cmemieHne MakcuMyMa CBETOMOTJIONICHHST B KOPOTKOBOJIHOBYIO 00J1aCTh CIIEKTpa

C. TIOBBIIIICHUE ONTHYCCKOW TUIOTHOCTH Ha JJTUHE BOJHBI MAKCHMYMa CBETOTIOTJIOIICHUS
d. MOHMXEHHE ONTUYECKO# TNIOTHOCTH HA [UTMHE BOJIHBI MAKCUMYMa CBETOIOTJIOIICHHUS
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15. Moasipablii KO3(p(PUUUEHT CBETONOIJIOMIEHUS JTO ...

a. onTuyeckasi IIOTHOCTH 1M pacTBOpa, u3mMepeHHas B KioBeTe 1 cm

b. cBeromornomenue 1M pacTBopa ¢ ATUHON ONTHYECKOrO MyTH | MM

C. cBetonorJiomenue 1M pacTBopa ¢ JJMHOI onTUYecKOro mytu 1 cm

d. onrruueckas wiotHOcTh 0,1 M pacTBOpa C ITHHOM ONTUYECKOTO MyTH | MM

Bonpocwi k onpocy

KonTpoabHas padora Nel

https://dis.ggtu.ru/pluginfile.php/152534/mod_resource/content/3/%D0%9A%D0%A1%20%D0

%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B

0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%20%E2%84%961.
pdf

Tema 1. IlpenmMer u 33agaud  XUMHHM KOOPAWMHALMOHHBIX COCIWHEHUU. 3HAUYCHHE
KOOPJMHAIIMOHHBIX COCTUHCHUM JJIs1 MEMIIMHBI U (hapMaIiuu
Tema 2. XuMudeckne CBOWCTBAa KOOPAMHAIMOHHBIX coeAnHEeHWH. Peakium oOpa3oBaHus
KOOPIMHALMOHHBIX COSIMHEHUN B PacTBOPax
Bapuanm 1

1. KomOuHanmed mepevynciIeHHBIX 4YacTUI COCTaBbTe (OPMYJIBI BCEX  BO3MOMKHBIX
KOOPIWHAIMOHHBIX COCIMHEHNH 1 HA30BUTE X!

a) Pt(11), NHs, Br, Na*; 6) Cu(ll), NHs, CN-, K*, CI".

2. Hanmmmwure GpopMyIibl BceX KOOPAWHAIIMOHHBIX H30MEPOB, COCTaB KOTOPBIX OTBEeYaeT (opmyIie
CI’C|3 -6H,0.

3. Paccumnraiite konnenTpanun noHos menu(ll) n momexyn ammuaka B 0,01 M pactBope xiopuaa
terpaammuameu(1l).

4. Bomublii pactBop mepBoro msomepa cocraBa Pt(SO4)(OH), 4NH; mmeer pH 7, a 0,1 M pactBop
Broporo m3omepa — pH 13,3. Ilo pe3ynbTatam OmbITa COCTaBbTE KOOPIMHAIIMOHHBIE (OPMYJIBI 00OMX
HU30MEPOB.

5. Hammummmte opMyIibl KOOPAWHAIIMOHHBIX COSTUHEHUH 10 HAa3BaHHSIM:

HUTpaT JUaMMUHCEpeOpa W TETParuApOKCOANAKBAATIOMUHAT KaliHsi. YKAKUTE KOOPIAMHAIIMOHHOE
YUCIIO, 3apsij KOMIUIEKCHOTO HOHA, IEHTATHOCTHIIUTaH/I0B, CTETIEHb OKHCIICHHSI KOMIUIEKCO00pa3oBaTters.

6. HazoBute xoopaunammonnsie coequaerns: Ko[Co(NO2)sEn], [Cu(NHs)2(H20)2]SO..

YkaXnuTe KOOPJAMHAIMOHHOE YHUCIIO, 3aps]i KOOPJMHAIMOHHOTO HOHA, JCHTAaTHOCThH JINTAHOB,
CTETICHb OKUCIICHUS IIEHTPATLHOTO aTOMA.

7. YcranoBure dhopMyy mpocreiitiero kapoonuia xenes3a [Fe(CO)y], ncronb3ys 3 PpeKTUBHBIN
aTOMHBIN HOMep TieHTpabHOro aroMa (DAH) u «IIpaBmiio 18 ameKTpoHOBY.

8. Kakne d-AO ydacTByIOT B 00pa30BaHUM G-CBSA3CH B KOOPAWHAIMOHHBIX MOHAX, IIOCTPOCHHBIX
B BHUJE IUIOCKMX KBaJpaTOB M TPHUTOHAIBHOW OWMUpaMuibpl? VYKaxuTe THI TUOPUAH3AINN
KOMITJIEKCOO0Pa30BaTeis B TAKMX KOOPAMHAIMOHHBIX COSIMHEHHUSX.

Bapuanm 2

1. KomOuHaiueid TmepevncICHHBIX YacTHIl CcOCTaBbTe (OPMYNIBI BCEX  BO3MOXKHBIX
KOOPJIMHALMOHHBIX COCMHEHUH U HA30BUTE HX:

a) Al(I), H.0, OH, Na*; 6) Fe(ll), Fe(llT), CN-, K*.

2. Hammmmre ¢GopMysbl KOOPJAWHAIIMOHHBIX HM30MEPOB JUISI KOMIUIEKCHBIX —COCMHEHHIA:
[CO(NHs)e][Cr(C204)3] u [N1(En)3] [CUC|5].

3. PactBopurcst s nonHocThio 0,1 Moib Tunpokuaa meau(Il) 8 100 r12%-noro pacTBopa amMMuaka ¢
ob6pazosanrem [Cu(NHs)4](OH),?


https://dis.ggtu.ru/pluginfile.php/152534/mod_resource/content/3/%D0%9A%D0%A1%20%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%20%E2%84%961.pdf
https://dis.ggtu.ru/pluginfile.php/152534/mod_resource/content/3/%D0%9A%D0%A1%20%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%20%E2%84%961.pdf
https://dis.ggtu.ru/pluginfile.php/152534/mod_resource/content/3/%D0%9A%D0%A1%20%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%20%E2%84%961.pdf
https://dis.ggtu.ru/pluginfile.php/152534/mod_resource/content/3/%D0%9A%D0%A1%20%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%20%E2%84%961.pdf
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4. Ina ocaxneHus BHEIIHeC(HEPHBIX aHHOHOB BenlecTBa cocTaBa CrBrz' 5H>0 u3 100 M 0,02 M
pactBopa 3atpadeno 20 mum 0,2 M pactBopa HuTpara cepebpa. Ilo pesymbraTam oIbiTa COCTaBbTE
KOOPAWHALMOHHYIO ()OPMYITy BELIeCTBa.

5. Hammummte opMyIbl KOOPAWHAIIMOHHBIX COCTUHEHUH M0 Ha3BaHHUSM:
xyopup xiaoponeHTaaMMUHILTATHHBI(IV) 1 Terpanogomepkypat(ll) xanmms. Yikaxknure KOOpIWHAIIIOHHOE
YHUCIIO, 3apsi KOMIUIEKCHOTO MOHA, IEHTATHOCTHIIUTaHA0B, CTETIEHb OKHCIEHI KOMIUIEKCOOOpa3oBarters.

6. HazoBute xoopaunanmonnsie coequnenus: [Cr(H20)4Cl2]Cl, K[AuBr4],

Ykaxkure KOOpAMHAMOHHOE YHUCIO, 3apsaj] KOOPAMHAMOHHOTO HOHA, JEHTAaTHOCThH JIUTAHIOB,
CTETIeHb OKMCIICHUS IIEHTPATLHOTO aTOMA.

7. YcranoBure dopmyny npocreriniero kapoonmwia Hukens [Ni(CO)y], ucnonb3ys 3QPpeKTUBHBIH
aTOMHBII HOMep 1eHTpabHOro atoMa (DAH) n «lIpaBuno 18 3meKTpoHOBY.

8. Kakune d-AO y4acTBYIOT B 00pa30BaHUU G-CBSI3€H B KOOPAMHAITMOHHBIX HOHAX, TOCTPOEHHBIX
B BHJIC TETParoHaJILHOW OWmmmpaMuasl (OKTa’Ap)? YKaKuTe THI THOPUAN3AIIMN [IECHTPAIBHOTO aToMa B
TaKUX KOOPIUHALMOHHBIX COSANHEHHSIX.

3anaum

Tema 3. Xumudeckas CBs3b B KOOPIAMHAIIMOHHBIX COSTUHEHUIX 1 OCOOCHHOCTH WX CTPOSHUS
Tema 4. KBaHTOBO-XHUMHYECKHE METOABI B TEOPUU KOOPAUHALMOHHBIX COCTUHEHUI
Tembl 5. PUBNKO-XUMUUYECKUE METOIBI U3YUYEHUS] KOOPIUHAITMOHHBIX COEUHEHUN B pacTBOpaX

KonrtpoabHnas pabora Ne2

https://dis.qggtu.ru/pluginfile.php/136327/mod resource/content/7/%D0%9A%D0%A1%2
0%D0%9A%D0%A0%20%E2%84%962.pdf

Bapuanm 1

1. a) Hazosure koopmuHanmonusie coemauuerus: [Cr(H20)4Cl2]Cl, Ko[Co(NO2)EN]. Vkaxure
CTENeHb OKHCJICHHUS LEHTPAJIbHOTO aToMa, KOOPAMHAIIMOHHOE YWCIIO, TN THOPWAM3ALUN BAJICHTHBIX
aTOMHBIX  OpOMTaNell LEHTPAJBPHOIO aTOMa, CTPOCHHE KOOPAMHALMOHHOIO MOMU3pa. 3aluiinTe
BBIPKEHHS JJI51 CYMMAapHBIX KOHCTAHT HECTOMKOCTH U YCTOHYMBOCTH.

0) CocraBpTe  (QOpMYyITBI KOOPAMHALIMOHHBIX COEUHEHUH  TI0 Ha3BaHUIO:
nuHuTpUTOoTeTpaaMmmMuHHuKesA(l1), tetpapoganoanaxBaxpomar(l1l) HaTpus,
cyabhatauxmopoaudTiiieHramuakobansTa(lll).

2. Paccmotpure o6pasoBanue KoopauHannonHbix HoHoB Hukens(11): nuamarautroro [Ni(CN)4]*
u napamarautaoro [Ni(NHs)s]?* B metone BC. Vkakute snekTpoHHyro KoHdurypauuio nona Ni%* | tun
rubpuM3auK  BaIEHTHBIX opOuTaneiiNi?*, cTpoeHHMe KOOPAMHAIMOHHOrO MOJMAIPA, PACCUMTATE
3HaueHME [pp. (M.B.). Jlna BeicokocmuoBoro [Ni(NH3)s]?* ouennte Bemmuuny DCKII (8) B eauuumax
napamerpa paciieruieHus u B kJ[k, ecinm mMakcumyM molockl cBeronoriomieHust B DCIT ammuakarta
Hukessa(ll) naxoaures Ha MHE BOJHBEL 590 HM.

3. CpaBHuTe TepMOJMHAMHUYECKYI0 ycToWumBocTh ammuakara Co(lll), momydenHoro
B3aumozeiictueM xmopuaa Co(lll) ¢ u3dbiTkoM ammuaka B pactBope W rekcarmaxokoOambrata(lll)
KaJIMs, €CIIH spg. AJIS1 IEPBOTO KOMIUIeKca cocTasisieT 13,9 m.b.:

a) ucnonbzyst MMO, o0bsicHUTE pa3HYIO0 OKPACKy 3TUX COCIMHEHHUIA;

0) wucnome3ys MBC, ykaxuTe THUNO THOPHUIW3ANNN IIEHTPATHHOTO aToMa M OOBSICHHUTE
WHEPTHBIMH WJIA JTA0WIBHBIMA OYIyT 3TH KOOPJUHAIMOHHBIE COCJMHEHHS B PEAKIHUSIX JIMTaHHOTO
oOMmeHa.

4. Kaxoi nu3oMep LUC- WO TpaHc- IOy YUTCS mpu B3aMMOJAEHCTBUN
TPUXJIOPOMOHOAMMHUHILIATHHOATa Kaaus ¢ ammuakoMm? CocraBbTe ypaBHeHue peakiuu. OOOcHYyiiTe
NPUHIIMIT TPAHCBIIUSIHUSI.

Bapuanm 2

1. a) HazoBure xkoopauHammonnsle coeauHenus: K3[Co(NO2)En],  [Pt(NH3)4][PtCla],
[Cu(NHs)sBr]Br. Ykaxwure cremnmeHb OKHMCIAECHHS IEHTPAIHLHOIO aToMa, KOOPAWHAIIMOHHOE YHCIIO, THII


https://dis.ggtu.ru/pluginfile.php/136327/mod_resource/content/7/%D0%9A%D0%A1%20%D0%9A%D0%A0%20%E2%84%962.pdf
https://dis.ggtu.ru/pluginfile.php/136327/mod_resource/content/7/%D0%9A%D0%A1%20%D0%9A%D0%A0%20%E2%84%962.pdf
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ruOpugn3anuy BaJeHTHBIX AQO LEHTpaJbHOTO aTroMa, CTPOCHHE KOOPAWHALMOHHOTO NOJHM3Apa U
3aIUIIATE BEIPAKSHUS TSI CYMMApHBIX KOHCTAHT HECTOWKOCTH U YCTOWYHBOCTH.

0) CocraBbTe (hopmybl KOOPAWHAIMOHHBIX COCIMHEHUH o Ha3BaHHIO:
quHUTpUTOTeTpaaMMuHHUKEIS( 1), tetpaponaHoauaksaxpomat(ll) HaTpus, cyabdar
xnoporearaammunakooaneTa(lll).

2. PactBopenne HaBeckn 10,66 T kpuctaimmmdeckoro BemecTBa (X) B 333 M1 BOABI BBI3BAJIO
TIOHMKEHUE TEMIIEPATYPhI 3aMep3anus obpaszosasuierocs pactsopa Ha 0,22°C (K, =1,86, cuutars 0=1).
W3 naHHBIX XUMUYECKOTO 3JIEMEHTHOrO aHayin3a BeriecTsa (X) U3BECTHO, YTO OHO coaepxut 19,5% Cr,
40,0% Cl, 4,5% H u 36,0% xucnopona:

a) ompenenuTe BemecTBo (X) ¥ NPeAsIoKUTE eT0 CTPOSHHE,

0) mpencraBbTe (GOPMYIBI BCEX H30MEPOB 3TOTO BemiecTBa (X),

B) wucmons3ys Teopuio kpuctammmdeckoro monst (TKII), paccumraiite MarHUTHBII MOMEHT
BemiecTBa (X) M OIEHHUTE BEITUYHHY Llogp. (M.B.) IS coemuHeHws], TOTYyIeHHOTO MPH B3aMMOACHCTBUN
BeniectBa (X) ¢ u3oeiTkoM KCN B pacTBOpe.

3. CpaBHHTE TEPMOAMHAMUYECKYIO YCTOWYMBOCTH XJIOpHIA rexcaakBakomIuiekca skenesa(lll) u
rexcarmanogeppata(lll) xamms, ecnu Pygg. A7 epBoro 4,9 m.b., a ansa Broporo 16,8 m.b..

4. y‘II/ITLIBaSI, qTO Kap6OHI/IJ1 HUKECIII — JUaMarHuTHOEC COCAHUMHCEHHE W CTCIICHb OKHCJIICHUA
LHEHTPaJbHOTO aToMa B HEM paBHA HYJIO, YCTAHOBUTE MOJICKYISIPHYIO (OpMYJTy MpOCTEHIIEero
KapOOHWIIa HHUKEIIS, UCTIONB3Ys MpaBmiio “18-31mexTpoHOB” U mpeacTaBieHne 00 3 PpeKTHBHOM aTOMHOM
Homepe (DAH).

33}13![]/[7[ AJIA MPOBECACHUSA l'[pOMG?KyTO‘-IHOﬁ arrecranmuu

https://dis.ggtu.ru/mod/quiz/view.php?id=74529
https://dis.ggtu.ru/course/view.php?id=6351

Bonpocu u 3a0auu K 3auemy

1. Koopaunanmonneie coeauHeHus. CocTraB  MOJIEKyl  KAaTHOHHBIX W AHHUOHHBIX
KOOpPAMHAIIMOHHBIX COeMuHeHuH. Jlucconuanys MOJEKYNl KOOPIAMHALMOHHBIX COEIWHEHHH B BOIHOM
pactBope. [luccoumanus KOOpIMHALMOHHBIX MOHOB B pactBope. KoHcranTta Hecroiikoctn. KoHncranra
yCTOHYUBOCTH. PaKTOPHI, ONPENEIONINe YCTOMYMBOCTh KOOPANHALIMOHHBIX HOHOB B PACTBOPE.

2. HomeHnknaTypa KOOpPAMHAIIMOHHBIX coequHeHu. HazoBruTe KOOpAMHAIIMOHHEIE COCIMHCHIIS:
[Cr(H20)4Cl]Cl,  K3[Co(NO2)sEn], Nao[PtCla(NHs)2], H2[SnCls]. Vkaxkure cremneHb OKHUCICHUS
LHEHTPAJIBLHOTO aToOMa, KOOPAMHALMOHHOE YHWCIO, TUN TruOpuausaury BajleHTHBIX AQO LEHTpaJbHOTro
aToMa, CTPOEHHE KOOPAMHAIMOHHOTO MOJIM3/Ipa U BBIPAXKEHUS JUII CYMMapHBIX KOHCTAHT HECTOMKOCTH U
YCTOMUYUBOCTH.

3. CocraBbTe (hopmybl KOOPAMHAIMOHHBIX COEIMHEHUH 1o Ha3BaHMIO:
terpapoaanoaunakBaxpomar(lll) varpus, cyapdarauxiaopoamdtuienanamuakooansTa(lll).

4. Kako# u3omep I1mc- Wik TpaHc- noiy4daercs npu B3aumojericteuun K[Pt(NH3)Cls ¢ conmsHoit
KUACHOTOH. [IpuHIMIT TPAaHCBAMAHUS TUTAHIOB.

5. VuurpiBasg, 4ro KapOOHWI jKeje3a - JMAMarHUTHOE COCJMHEHHE W CTEeTeHb OKHCIICHHUS
[EHTPaIbHOTO aTroMa B HEM paBHAa HYJIO, YCTAaHOBHTE MOJEKYJSIpHYIO (opMmyry mpocTeiiero
KapOOHMIIA jKeNe3a, UCIONb3Ys “TIpaBuiIo 18-351eKTpOHOB”.

6. YuureiBasg, 4yTo KapOOHMJI HHKENs — JUAMAarHUTHOE COCIMHEHHE M CTEleHb OKHCIICHUS
KOMITJIEKCOOOpa3oBarenss B HEM paBHA HYIIO, YCTAHOBHTE MOJICKYISIpHYIO (opMyny mpocreiimero
KapOOHMIIa HUKEJSI, UCIOJIB3YS MpaBuiIo “18-31eKTpoHOB” M mpenacTaBieHne 00 3 (PEeKTHBHOM aTOMHOM
Homepe (DAH).

7. Jlna koopauHanuoHHbIX MoHoB Hukessi(Il) — nuamaramtoro [Ni(CN)4]?> u mapamarauTHOTrO
[Ni(NHs)4]** ykaxwure: snmektpoHHyro KoHurypamuioo uoHa Ni%'; Tun ruOpuamM3anuMyu  BaJe€HTHBIX
opouraneiiNi?*; cTpoeHre KOOPIMHAMOHHOTO MOJU3IPA; 3HAYEHHUE L. (M.B.).

8. CpaBuure ammumakatel Cu(l) m Cu(ll). Kak moctpoeHbl KOpAWHALMOHHBIC IOIHIAPHI?
CpaBHMTE TEPMOJMHAMUYECKYI) YCTOWYMBOCTH TETPAdAPUYECKHX KOODAMHAMOHHBIX HOHOB CuZ':
[CU(H20)4]2+ 1 [CU(NH3)4]2+.

9. OpOuTanpHBIC MOJICKYJIIPHBIE TUarpaMMbl G-KOOPIMHAIIMOHHBIX COeTUMHEHHMH B Oasuce spd
LEHTPAJILHOTO aTOMa.


https://dis.ggtu.ru/mod/quiz/view.php?id=74529
https://dis.ggtu.ru/course/view.php?id=6351
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10. CpaBHUTE TEpMOIUHAMHYECKYIO YCTOHYMBOCTh XJIOpU/a TrekcaakBakomiuiekca xene3a(lll) u
rexcaunanogeppara(lll) kamus, ecnu Wge. A7 epBoro coequnenus 4,9 m.b., a nst Broporo 1,7 m.b..

11. Kakoe BemecTBO cieayeT [mo0aBUTh K pacTBOpy peaktuBa Hecciepa, dYTOOBI
KOOPIMHALMOHHOE coenuHenne pa3pymmth: NaOH (pa36.) mim HpS? Ks(HgO) = 7,810%; Ks(HgS) =
1,5910°2 ;K.([Hgl4]?) = 1,35:10%,

12. a) TepmomuHaMuueckasi yCTOMYMBOCTh KOOPAMHALMOHHBIX COEAMHEHHH U (aKTOPHI,
BJIHMAIONINE HA TEPMOJUHAMUYECKYIO yCTOWYMBOCTE. XenaTtHbid addekt. [IpaBuio uukino Yyraesa.

0) Kunernueckass yCTOHYMBOCTh KOOPAMHAIMOHHBIX coeAnHeHHH. JlaOunbHbBIE ¥ MHEPTHBIE
KOOPJIMHAIMOHHBIE coeTMHEeHUs. DaKTOPhI, BIHSAIONINE HA TaOUITbHOCTD. [Ipuanun Tayoe.

13. OcHoBHOW 3akoH cBetonoromenus byrepa-JlamOepra-bepa. OnTHueckas IIOTHOCTS.
OKcrepuMeHTanbHas IPOBEpPKa 3aKOHa METOAOM MOCTPOSHHS TPagyupOBOYHOr0 rpaduka. Onrudeckue
3¢ deKTs peakuii 00pa30BaHUs KOOPAMHAIIMOHHBIX COEIMHEHNH B pacTBOpax.

14. Bato- m rtumcoxpomHbie 3((HEKThl B peakusix BHYTPUCHEPHOTO OOMeHa IJMTaHIOB.
Crnextpoxumuueckuii psag muranaoB M3menenne suna ICII. JlaOunbHble 1 MHEPTHBIE KOOPIUHALMOHHBIE
COCIIMHEHUSI.

15. Jlns xoopauHanuonHbix #HOoHOB CuU(l) (mmamarautnoro [Cu(CN)2]) u  Cu(ll)
(mapamarauTtHBIX [CUCI4]* 1 [CU(NH3)4]?") ykaxmure:

- QIIEKTPOHHYIO KOH(PHUTYPALUIO [IEHTPAJIBHOTO aTOMa;

- TUN THOPUM3AIMU ATOMHBIX OpOHTANICH [IEHTPATLHOTO aTOMa,

- IPOCTPAHCTBEHHOE CTPOCHUE KOOPIUHAIIMOHHOTO TIOHA/IPa;

- paccuuTanTe g, (M.B.).

16. PactBopenue HaBecku 10,66 T kpuctamumyeckoro BemectBa (X) B 333 mMi1 BOJBI BBI3BAIO
MOHMKEHHE TeMIIepaTyphl 3aMep3anus obpasosasiuerocsa pactsopa Ha 0,22°C (K, =1,86, cuurars o=1).
W3 maHHBIX XUMHUYECKOTO 3JEMEHTHOTO aHan3a BemecTBa (X) U3BECTHO, YTO OHO comepxut 19,5% Cr,
40,0% ClI, 4,5% H u 36,0% kuciopona:

orpenenuTe BemecTBo (X) U NPeANIokKHUTE €ro CTPOCHUE; TPEACTaBbTe (POPMYIIBI BCEX H30MEPOB
aToro BemecTBa (X); wucmons3ys Teopuro kpucrammmueckoro mois (TKII), paccunrtaiiTe MarHUTHBIM
MOMEHT BemiecTBa (X) W OLEHHUTE BENUYHMHY |[lyp (M.B.) AN coeMHEHWs, MONYYEHHOTO TNPHU
B3aumojeiricteun Bemiectsa (X) ¢ n3ositkom KCN B pactBope.

17. Paccmotpute o00pa3oBaHHE KOOPAMHAIMOHHBIX HOHOB Hukessa(ll): muamarHuTHOrO
[Ni(CN)4]* u napamarautroro [Ni(NHs)s]?* B metone BC. VkakuTe 51€KTpOHHYIO KOH(OHUIYPAIIUIO HOHA
Ni?* , Tun rubpuauzanuu BaneHTHBIX opOuTaneiiNi?*, cTpoeHHe KOOpIMHAIIMOHHOTO IOJM3pA,
paccumTaiiTe 3HAUEHHE L. (M.B.). [l BoicokocrmuoBoro [Ni(NH3)4]?** ouenure Bemmuuny ICKII (8) B
eJIMHUIIAX TMapaMeTpa pacuieryieHus U B kJ[X, eciim MakcuMyM mojocel cBeronoriorieHus B DCII
amvuakaTa Hukemsi(11) Haxonures Ha mrHE BOTHBL 590 HM.

Cxema coOTBeTCTBHS THIIOBBIX KOHTPOJILHBIX 32IaHMIl U OLleHMBaeMbIX 3HAHWI, YMEHMH,
HABBIKOB M (WJIM) ONBITA /1eSITEJIbHOCTH, XaPAKTEPU3YIOLIMX ITanbl (GOpMHUPOBAHUS

KOMIIeTeHIIU I
Koo u naumenosanue Haumenosanue unouxamopa Tunoeoe konmponvHoe
KomMnemeHnuuu 00CMUIICCHUA 3a0anue
Komnemenuuu
VK- 6 U /(yk-5)-1. 3Hanme Bomnpock! k 3a4eTy
CriocoOHOCTB ONPEACTATh U TecrtoBble 3agaHus
AJIN30BLIBATH ITPUOPUTETHI
co0 TBprH 17130 STEJIbH pTI(/)IpI/I 10co0BI €€ Wlyo-2. Ymenue Bompockt k orpocy.
0OCTBEHHOM JeATENBHOC croco0sbl eé Bompock K 3atery
COBepIHCHCTBOBaHI/IH Ha OCHOBEC
CaMOOIIEHKH U 00pa30BaHUS B TEUCHUE
BCEU KU3HU I/UI(YK—6)‘3- Baanenue 3agaun. BOHpOCLI K 3a4eTy




