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1. HEJIM U 3AJIAYU JUCIHUTIJINHBI
Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

N3ydyeHne 0CHOB XMMHHM KOOPAUHALMOHHBIX COEAMHEHHUIN KaK CAaMOCTOSATENBHOTO pa3aeiia
COBPEMEHHON XUMUH.

3agaun:

N3yuenune nmpupo sl XMMUYECKON CBSI3U B KOOPAMHAIIMOHHBIX COSTUHEHUSX, CTPOSHUS
KOOPIMHAIIMOHHBIX COSIMHEHUI, CBOMCTB KOOPIMHAIIMOHHBIX COSAMHEHUHN U 00IacTeil NX
MIPUMEHEHUS.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OOII
Hukn (pa3znen) OIl: B1.B
TpebdoBanus K NpeIBAPUTEIbHOI MOATOTOBKE 00y4aIOIIEerocs:

Heoprannueckas xumus
CtpoeHue BeniecTBa
AHanuTuyeckas XUMHUs
Opranuueckasi XuMus

JAucuuminmebl (MOAYJIM) U MPAKTUKH, JAJI51 KOTOPBIX OCBOCHUE JAHHON JUCUMILIMHBI
(MoayJis) He00X0AMMO KaK NMpealecTBYOIIee:

Hayuno-uccnenoBarenbckas pabora
Crnektpodoromerpusi

[IpenmumniomHas npakTuka

CoBpeMeHHas XUMUS 1 XUMUYecKasi 0€30MacHOCTh

XUMHYECKUE OCHOBBI OMOJIOTMYECKHUX MPOIIECCOB
3. OFBEM JIUCHUIIJINHBI

O01asi TPYA0€MKOCTh 53ET
YacoB 1o yueOHOMY TUIaHY 180
B TOM 4HCJIe:

ayJIUTOPHbBIC 3AHITHUS 70
CcaMOCTOSTENIbHAsI paboTa 83
4acOB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHMUS 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

[1K-1.1: [Tnanupyet oTaenbHBIE CTAUU UCCIEAOBAHUS MTPH Haauuuu obmiero miuana HUP

YpoBenb |  3HaTh OCHOBHBIE MOHATUS XUMHH KOMIUIEKCHBIX COCTMHEHUN

VYpoBens |  YMeTh paznuyaTh KOMIUIEKCHBIE COCTMHEHUS, IBOMHBIE COJI U MPOCTHIE
COEIMHEHUS

ypOBeHB 1 BH&}IGTB npueMamMunu pa6OTI)I C KOMIIJICKCHBIMHU COCIMHECHUAMU B IICJISIX
XUMHUYCCKOI'O aHaJin3a

[TK-1.2: Beibupaet TeXHUYECKHE CPEICTBA K METO/IbI HCTIBITAHUMN (M3 HA00pa UMEFOTITHXCS)
JUISL pelIeHus mocTaBiIeHHbIX 3a1ad HAP

VYpoBenb 1  3HaTh TEOpPETUUYECKUE OCHOBBI CIEKTPO(POTOMETPHUUECKHUX U
MOTEHLIMOMETPUYECKUX METOJIOB CCIIE0BAaHNS KOMIUIEKCHBIX COeAMHEHUN
B pacTBOpax

YpoBenb |  YMeTh NPUMEHUTH CHEKTPO(YOTOMETPUUECKHUE U TIOTEHIIMOMETPHUYECKHE
METO/BI ISl ONIPEAEIIEHHS COCTaBA U YCTOWYNBOCTH KOMIUIEKCHBIX
COEJTMHEHUH B pacTBOpE



Yposens |

Brnaners HaBbIKaMu paboThI CO CLIEKTPOGHOTOMETPOM U HOHOMEPOM

I1K-1.3: 'oTOBAT OOBEKTHI UCCIIENOBAHUS

Yposens 1

VYposens 1

VYposens 1

3HAaTh OCHOBBI MATEMAaTUYECKUX METOIOB PacyeTa paBHOBECHH B pacTBOpax
KOMIUIEKCHBIX COEMHEHUN

YMeTh paccyuTaTh COCTaB U YCTOMYMBOCTh KOMIUIEKCHBIX COCUHEHUH,
00pa3yroIuxcs B pacTBOPE, UCXOAsI U3 OTEHIIMOMETPUUECKUX U
CHEKTPO(POTOMETPUUYECKHX TaHHBIX

Bnaners HaBbIKamMu pabOTHI ¢ IPOTpaMMaMH pacueTa XUMHYECKUX
PaBHOBECHM B pacTBOpPaxX KOMIUIEKCHBIX COEAMHEHUN

[TK-2.1: ITpoBOAUT EPBUYHBIN MOMCK HH(POPMAIIMH 10 33IaHHON TeMaTHKe (B T.4., C
MCIOJIb30BaHUEM MATEHTHBIX 0a3 JaHHBIX)

VYposens 1
Yposens 1

VYposens 1

3HaTh TEOPETUYECKUE OCHOBBI CTPYKTYPHI U CBOMCTB KOMILJIEKCHBIX
COCIUHCHHI

ONPEACIUTh KAYECTBEHHBIM M KOJTMYECTBEHHBIN COCTaB KOMIUJIEKCHBIX
COE€IMHEHUN

BrnaneTs MeTogMKaMU XMMHYECKOT'O aHAJIM3a, OCHOBAaHHBIMHU Ha
HCIIOJIb30BAHUM KOMILIEKCHBIX COCIMHEHUM U peaKIIuii
KOMILJIEKCOOOpa30BaHUs

[1K-2.2: Ananusupyet u 000011aeT pe3ybTaThl IATEHTHOTO ITOMCKA 10 TEMAaTUKE MPOEKTa B
BbIOpaHHOW 00J1aCTH XUMHUH (XUMHYECKON TEXHOJIOTHUH)

VYposens 1

VYposens 1

VYposens 1

3HaTh OCHOBHEIC XHUMHUYCCKUC, (bI/ISI/I‘-IeCKI/Ie N TCOPCTUUCCKHEC ACIICKThI
XUMHYCCKOI'0 MPpOMBIIIJIICHHOI'O IIPOU3BOJCTBA C YYCTOM CBIPbCBBIX U
SHEPICTUUCCKHUX 3aTpaT, OCHOBHBIC MCTOAbI MAaTEMAaTUICCKOT'O
MOACIINPOBAHUA, CTATUCTUKH,; OCHOBHBIC TCXHUYCCKHEC ITOKA3aTCIIN
TCXHOJIOTHYCCKOI'O ITpOoIECCa;

YMeTh NpUMEHATh OCHOBHBIE 3aKOHBI XUMHUU IIPU 00CYKIEHUU
MIOJIy4EHHBIX PE3YJITATOB, B TOM YHUCIIE C IPUBICYEHUEM
MH(OPMaLMOHHBIX 0a3 JaHHBIX; IPUMEHSTH MOTYYEHHbIE 3HAHUS Ha
IIPaKTHUKE; IPOBOJUTD YUCICHHBIE PACUETHI OCHOBHBIX TEXHHUYECKHUX
IIOKA3aTeNed TEXHOIOTMYECKOT 0 IIPOLECCa;

Biramers HaBbIKaMU XMMHUYECKOTO IKCIIEPUMEHTA, OCHOBHBIMU
CUHTETUYECKUMH U AHAIUTUYECKUMHU METOJIaMH ITOTYYEHUS U
UCCJIEIOBaHMSI XUMUYECKHUX BEUIECTB U PeaKIuil; HaBbIkaMU pabOThI Ha
COBPEMEHHOM yueOHO-Hay4HOIl anmnapaType npu NpoBeACHUN XUMHUUECKUX
DKCIIEPUMEHTOB; IPUHIUIIAMH KOJIMYECTBEHHON OLICHKA OCHOBHBIX
TEXHUYECKUX TOKA3aTeNIeH TEXHOIOTHYECKOTO IPOLIECCa;

S. BUIAbI KOHTPOJIA

Bunbl KOHTpONISL B ceMecTpax:

SK3aMEHBI 6
3Q4YETHhI 5
6. SAA3BIK ITPEITIOJIABAHUSA

SI3BIK TTpenogaBaHus: pyCCKUi.

7. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJIS)

Kon
3aHAT.

HaumeHoBaHue pa3iesioB u Bun Cemectp | YUacoB | HUcrou- | IIpumeuan-

TeM 3anatus | / Kypce HUKH ue

Paznen 1. Tema 1. OcHOBHEIE
[IOHATUA XUMHUHA
KOOPJMHAIIMOHHBIX COSTMHECHUN




1.1 Jlex
1.2 JIa6
1.3 Cp
Paznen 2. Tema 2. Homenknarypa
KOOPJIMHAIIMOHHBIX COSIMHECHUN
2.1 Jlex
2.2 JIab
2.3 Cp
Pasznen 3. Tema 3.
[TpocTpaHCTBEHHOE CTPOCHHE
KOOPIMHAIIMOHHBIX COCIMHCHUI
3.1 Jlex
3.2 JIab
3.3 Cp
Paznen 4. Tema 4. zomepust
KOOPIMHAIIMOHHBIX COCIMHCHUI
4.1 Jlex
4.2 JIab
4.3 Cp
Pasnen 5. Tema 5. PaBHOBecHs B
pacTBopax KOOPAMHAIIMOHHBIX
COCTUHEHUN.
5.1 Jlex
5.2 JIab
5.3 Cp
Paspen 6. Tema 6. Xumuueckas
CBSI3b B KOOPIMHAITMOHHBIX
coequHeHusX. Teopus
KPUCTAJUTHYECKOTO MO, DPhEeKT
Sua-Tennepa.
6.1 Jlex
6.2 JIab
6.3 Cp




Paznen 7. Tema 7. CiekTpasibHBIC
1 MarHuTHBIC CBOMCTBA
KOMILJICKCOB.
CHeKTpOXUMUYECKUH PSiAL.

7.1 Jlek
7.2 J1ab
7.3 Cp
Paznen 8. Tema 8. Teopus
BAJIEHTHBIX CBA3EH
8.1 Jlex
8.2 JIab
8.3 Cp
Paznen 9. Tema 9. Teopus
IInpcona.
9.1 Jlex
9.2 J1a0
9.3 Cp
Pasznen 10. Tema 10. Metoasl
HACCIIENOBAHUS
KOOPJMHAIIMOHHBIX COSTMHEHUN
10.1 Jlex
10.2 JIa0
10.3 Cp
Pazgen 11. Tema 11. Tunsl
KOMILIEKCO0Opa3oBaTeeH.
11.1 Jlex
11.2 BIET
11.3 Cp
Paspen 12. Tema 12. JIuranasl ¢
JIOHOPHBIMHU aTOMaMH KHCJIOPOJia
12.1 Jlex
12.2 JIab
12.3 Cp

Pasgen 13. Tema 13. JIuraunsl ¢
JIOHOPHBIMHU aTOMaMH a30Ta




13.1 Jlex 6 2
13.2 JIa6 6 2
13.3 Cp 6 5
Pasnen 14. Tema 14. Jluranasl ¢
JIOHOPHBIMHU aTOMAaMHU CEPBI
14.1 Jlex 6 2
14.2 JIab 6 2
14.3 Cp 6 5
Pasnen 15. Tema 15. Jluraanel ¢
JIOHOPHBIMHU aToMaMu docdopa
15.1 Jlex 6 2
15.2 J1a0 6 2
15.3 Cp 6 5
Pa3nmen 16. Tema 16. JIuranas ¢
JIOHOPHBIMU aTOMaMH yTJIepoJia
16.1 Jlex 6 2
16.2 JIab 6 2
16.3 Cp 6 5
Pazgen 17. Tema 17.
lanmorenng-aHMOHBI B KAUECTBE
JINTAHIOB
17.1 Jlex 6 2
17.2 BIET 6 2
17.3 Cp 6 5
Pasgen 18. Tema 18.
IIn-xKoMIiekchl.
18.1 Jlex 6 2
18.2 JIab 6 2
18.3 Cp 6 5
Cnucoxk 00pa3oBaTe/IbHbIX TEXHOJIOTHIA
1 | AxTuUBHOE chylIaHue




2 |Wudopmarmonnsie (1iudpoBbie) TEXHOIOTHI

8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHWA TEKYIIEA U
INPOMEXYTOYHOU ATTECTALIUA

8.1. OneHoYHbIE MaTEepHAJIbI JIJIA POBEIeHNsI TEKYIeH aTTecTAlMU

Tecr 1. U3 npeasiosxkeHHOTO CIMCKA BBIOEPUTE PEAKTHB, MTOAXOMSIIUN IJIs1 ONIPEICTICHIS
nonoB Ni2+ B pactBope.

A. PeaktuB ®umepa;

b. peaxtus Uyraesna;

B. Peaktus ToseHca.

Tect 2. B coctaB Heccnepa, ucnonszyemoro /uist 0OHapy>keHust 1 GOTOMETPUYECKOTO
orpeziesieHUs] aMMHaKa BXOUT KOMILJIEKCHOE COeIMHEHUE. . .

A. K2[Hgl4]

b. K3[Fe(CN)6]

B. K3[Co(NO2)6]

Tect 3. Xpomokanuebie kBacipl KCr(SO4)2:12H20 npencraisitot co0oii. . .
A. IPOCTYIO COJb;

b. n1BoitHYIO COMB;

B. KoMIUIEKCHOE cOeIMHEHNE.

Tect 4. Munepai xjopuaa Kajaus U XJIOPHUIa HaTPUsl CUIIbBUHUT MPEACTABISET COOOII. . ..
A. Cmech IpOCTHIX COJEH;

b. n1BoitHYIO COMB;

B. KOMIUTEKCHOE COEAUHEHHE.

Tect 5. Ykaxkute npaBWIbHBIN OTBET. JIEHTaTHOCTD JIMTAHIa — ATO. ..
A. Yucno TOHOPHBIX aTOMOB JIMTAaH[Ia;

b. Uncno cBsa3eit MmeTai—Iurasi;

B. Hucno k0opAMHALMOHHBIX MECT, 3aHUMAEMBbIX JINTAHJIOM.

Tect 6. YkaxkuTte npaBuiabHbIN 0TBET. [IoHATHE «KOOPAMHALIMOHHOE COETUHEHUED. . .

A. Gonee y3Ko0€, 4eM IOHATHE «KOMIUIEKCHOE COEIMHEHHUEY, YACTHBIN ClTydail
KOMIIJIEKCHOTO COEIUHEHUS;

b. paBHO3HAYHO NOHATHIO «KOMIUIEKCHOE COETMHEHUE», CHHOHUM;

B. bonee mupokoe NOHATHE, YEM «KOMILIEKCHOE COEAMHEHUEY, BKIIIOUAET B ce0s
KOMIIJIEKCHBIC COCITUHCHU .

Tect 7. TpeOyercs onpenenuts coctaB koMiiekcoB meau(ll) c umunoanykcycHom
KHCJIOTON CIIEKTPO()OTOMETPHUECKUM METOJIOM H30MOJISIPHBIX cepuii. Yto Bam notpebyercs s
BbINOJIHEHUs paboThI? [lepeuriciuTe HEOOXOAUMBIE:

A. npubopsr;

b. mocyny;

B. peaktusel,

I'. IIporpamMMmsl a1t pacyera.

Tect 8. CniekTpodoTOMETpUUECKUM METOIOM U30MOJIIPHBIX CEPU MOKHO OIPEIEIUTD
A. cocTaB BceX KOMIUIEKCHBIX (hOpM, 00pa3yromuxcs B pacTBOPE;
b. coctaB koMIIIeKca ¢ MAKCUMaJIbHBIM YHCJIOM JINTaH/I0B.

Tect 9. pH-meTpuyeckum MeTo10M breppyma MOKHO ONPEETUTh COCTaB U YCTOMYMBOCTD
A. Bcex KoMIIIeKcoB, 00pa3yroIIMXCcs B paCTBOPE, B TOM YUCIIE MPOTOHUPOBAHHBIX H
TUAPOKCOKOMILIEKCOB;




b. Tompko CPEAHUX KOMIIJIEKCOB C PA3JIMYHBIM YHUCJIOM JIMTAHIOB,
B. Tonpko MOHOJIMTIaHAHBIX CPEAHUX U IIPOTOHUPOBAHHBIX KOMIIJICKCOB.

Tect 10. Ykaxurte npaBuIbHbIN OTBET. B 0CHOBE pacuera coctaBa U yCTOMYHMBOCTH
KOMIIJIEKCOB METOJIOM bbeppyMa JIeKUT

A. Pacuer 3Ha4eHuil GyHKIMU 00pa30BaHMS ISl KQXKIOW TOYKU SKCIIEPUMEHTAIbHON
KPHUBOW TUTPOBAHUS;

b. Pacuet TeopeTnyeckoil KpUBOM TUTPOBAHUS, MAKCUMAJILHO OJIU3KOM K
SKCIEPUMEHTAIbHOU, HA OCHOBE 3aJaHHOM MOJIEIIM PABHOBECUH B CUCTEME.

Tect 11. Moaenb XuMU4ECKMX PAaBHOBECUH, UCIIONIb3yeMasl I pacueTa KOHCTAHT
pasHoBecwii B mporpamme NeWDALSFEK 6a3upyercs Ha KHCIIOTHO-OCHOBHON TEOPHUH. ..

A. Appennyca—OcTBasiba;

b. JIntonca;

B. bpencrena—Jloypu.

8.2. OueHo4HbIe MaTepHAJIBI 1JIs1 IPOBEACHHUS MPOMEKYTOYHON aTTEeCTALMHU

Tect 1. Bam nocraBieHa 3aja4a onpeeNiuTh KECTKOCTh BOJAbI METOAOM
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS. Y KaXKUTE HEOOXOIMMBIE ISl TPOBEICHUS
JKCIIEPUMEHTA. . .

A. TUTpaHT;

b. 6ydepnslii pacTBOp;

B. unaukarop.

Tect 2. Bam nocraiieHa 3aj1a4a KOJIHYECTBEHHO ONPEICIUTh coaepkanre noHoB meau(ll)
B PACTBOPE METO/I0M KOMIIEKCOHOMETPHUYECKOI'O TUTPOBAHUS. Y Ka)XKUTE HEOOXOJUMBbIE JIs1
IIPOBEJCHUS 3KCIIEPUMEHTA:

A. TUTpaHT;

b. 6ydepHnslii pacTBOp;

B. ungukarop.

Tect 3. Koopaunarmonssle coennHenus miatulbl( 1) UMeroT CTpyKTypy MIOCKOTO
KBaJipaTa. DTO COOTBETCTBYET THUITY THAPHIM3ALINH dJICKTPOHHBIX opouTaneii Pt(I1)

A.sp3

b. dsp2

B. sp3d

I'. sp3d2

Tect 4. KoMekcsl, 111 KOTOPBIX B PaCTBOPE XapaKTepeH ObICTPhI 0OMEH JIUTaH 0B
MEXIy PaCTBOPOM M KOOPJAMHAIIMOHHOMN c(hepoil Ha3bIBAIOT

A. HepTHBIMY;

b. JlabmipHBIMA.

8.3. TpeGoBaHus K peiTHHI-KOHTPOJIIO

TpeboBanust K pEUTUHT-KOHTPOIIIO

5-it cemecTp

MakcumasnbHas CyMMa peHTHHIOBBIX OAJUIOB 110 pe3ybTaTaM TeKyIleld padoThl U
IPOMEKYTOUHBIX 3TANOB OLIEHKU 3HAHUH CTYAEHTOB (pyOexHbIil KOHTpoIb) cocTanister 100
6asuIoB.

1 xoHTpONBbHAs Touka: Tembr Ne 1 — 4
Texymas paborta ctynenTa — 15 6amios
[IpencraBieHne OTYETOB O CAMOCTOSTEIHHOM H3yYeHHH TeM — 15 0aioB.



HToroBeiii KOHTPOJIb 110 MOYIIIO: TUCbMEHHAs! KOHTPOJIbHas padoTa — 20 6ayioB.
Bcero — 50 6amnos

2 koHTpoJbHAs Touka: Tembr Ne 5 - 9

Texymas pabora cryaenTta — 15 Gaos

[IpencraBneHne OTYETOB O CAMOCTOSITEILHOM H3yYeHUH TeM — 15 Gaios.
HTOroBbIif KOHTPOJIB IO MOAYIIIO: MMCbMEHHAs! KOHTPOJIbHAs pabota — 20 Gaios.
Bceero — 50 6ainoB

Hroro - 100 6amioB 3a cemecTp

6-ii cemecTp
MakcumanbHasi CyMMa pEHTHHTOBBIX 0AJUIOB 110 pe3yJbTaTaM TeKyIIeld padoThl U

IIPOMEXKYTOUHBIX ATAIOB OIICHKU 3HAHUH CTYIEHTOB (PyOeKHBIH KOHTPOJIb) cocTaBsieT 60
OaJLIOoB.

1 konTpospHas Touka: Tembr Ne 10 — 13
Texymas pabora cryaenta — 10 6aiios
[IpencraBneHne OTYETOB O CAMOCTOSITEILHOM H3yYSHHH TeM B yKa3aHHbBIX ¢opmax — 10

OaJLIoB.

WToroBelil KOHTPOJIb 110 MOJYJIIO: IMCbMEHHAs! KOHTpoJIbHAs pabora — 10 Oamios.
Bcero — 30 6amos

2 KoHTpoJbHas Touka: Tembr Ne 14 — 18
Texymas padora ctynenta — 10 6amios
[IpencraBieHre OTYETOB O CAMOCTOSITEILHOM M3yYCHHH TEM B yKa3aHHbBIX (opmax — 10

OaJLIoB.

WTOroBbIif KOHTPOIIH TI0 MOAYJIIO: MUChbMEHHAsI KOHTPOJIbHAsS paboTta — 10 GayioB.
Bcero — 30 6aiuios

Dk3ameH - 40 0amioB

Hroro: 100 6ayuioB
9. YYUEBHO-METOAUYECKOE U UTHO®OPMAIIMOHHOE OBECIIEYEHUME
JUCHUITIIIMHBI (MOJYJIs)

9.1. Pexomenayemasi qureparypa

9.3.1 IlepeyeHb MPOrpaMMHOIO O0ecTeYeHUst

Kaspersky Endpoint Security 10 qyis Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

OpenOffice

VLC media player

ADE

Foxit Reader

Ol N|OO|JO | B|WIN]|F-

Notepad++

[EEN
o

STDU Viewer

[EEN
[EEN

ISIS Draw




12 | Origin 8.1 Sr2

13 [STATGRAPHICS Centurion XVL1.11

14 | OC Linux Ubuntu

15 |MuorodyuknuonansHbid pegakrop ONLYOFFICE

9.3.2 CoBpeMeHHbIe PO eccHoHAIbHbIE 0a3bl JAHHBIX U HH(POPMAIIMOHHBbIE CTIPABOYHbIE

CHCTEMBbI
1 3BbC «ZNANIUM.COM»
2 3BbC «IOPAUT»
3 OBC «YHuBepcuTeTckas OMOINOTEKa OHIIAMHY
4 3BC IPRbooks
5 OBC «Jlanb»
6 3BC BOOK.ru
7 OBbC Tel'Y
8 Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha sxypHaib)
9 Penosurapuii Tel'Y
10 BupTtyanbHblii unTansHbIN 321 auccepTranuii Poccuiickoii rocyiapcTBeHHON OMOIHOTEKH
11 312;;1;&111,1 American Chemical Society (ACS)
12 | Kypnans! uzgarenscrsa Taylor&Francis
13 |BA Scopus
14 | BJI Web of Science
15 | Dnexrponnas koymekuus kKHur Okcdopackoro Poccuiickoro gonma
16 | Pecypcol u3narensctBa Springer Nature
17 | ApxuBsl xxypHanoB uznatenabcta Oxford University Press
18 | ApxuBsl )XypHaJIOB U3aaTenbcTBa Nature

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOY JIS)

AyauT-1 ObopynoBanue

3-406

KOMIUIEKT y4eOHOIl MeOenu, Bechl, 1a00paTopHble HOHOMEpPHI, TOpTaTUBHBIE PH-
METpBbI, IOTEHIIMOCTaT-TaIbBAHOCTAT, CKaHep, MKa(bl, KOMIBIOTEPHI, TUPSI

3-404

KOMIUIEKT y4eOHOIl Me0enn, MepeHOCHOM HOYTOYK, TPOEKTOP, aKBaAUCTUILISATOP,
Bechl, UK ®dypbe cnexkrpoMerp, komnbrorep, porokosopumerp KOK-2, sanexkrponeun

11. METOAUYECKHUE MATEPHUAJIBI U1 OBYUYAIOHIUXCSA ITIO OCBOEHHUTIO

JNCHUIIVINHBI

Pexomennyemas nuteparypa
A) OcHoBHas nuTeparypa:

1

. Kucenes, 0. M. Xumus KoopAMHAIIMOHHBIX COEAMHEHUN : YYEOHUK U MPAKTUKYM

qutst By30B / FO. M. Kucene. — 2-e m31. — Mocksa : M3narensctBo FOpaiit, 2023. — 747 ¢. —
(Boicuree oopazoBanme). — ISBN 978-5-534-13812-2. — TeKcCT : 2IeKTPOHHBIN //
O6pasoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/519752

2.

Heynauuna, JI. K. Xumusi KoopJUHAITMOHHBIX COCTMHEHHH : ydeOHOE mocooue st
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https://e.lanbook.com/book/76285

3aﬂaHI/I$I AJIs1 KOHTPOJIA CaMOCTOSITEIbHOM pa6OTBI CTYACHTOB

OcHOBHbIE OHATUS KOOPAUHALIMOHHOW TeOpuu U UX pa3BuTHe. HomeHnknarypa
KOOpJMHAIIMOHHBIX coequHeHui. [TonHble u cokpaleHHble (OPMYJIIbl KOOPANHAMOHHBIX
COCIMHEHU.

XuMuyeckas CBsI3b B KOMILJIEKCHBIX COEJUHEHUSIX. DJIeKTpocTaTuueckas teopusi. Teopus
Kpuctaunaeckoro noJist turanioB. Meron MO JIKAO. [IpocTpancTBeHHast CTPYKTypa
KOMIUIEKCHOTO HOHA. OCHOBHBIE TUIIBI KOHQUTYpallUii BHYTPEHHEN KOOPAMHALIMOHHON C(epbl.
Peakiiy KOMITJIEKCHBIX YaCTHUL], OCHOBHbIE TUIIbI peakluii. JIaOuibHbIE 1 HHEPTHBIE KOMIUIEKCHI.
IIpaBuno tpancenusHus YepHsesa. M3oMepusi B KOMIUIEKCHBIX COEAMHEHUAX, TUIIBI H30MEPUU
(cTpyKTypHast U30MepHsl, TEOMETPUYUECKAs U ONTUYECKask U30MEPHUS).

XHUMHYECKas CBA3b B KOMIUIEKCHBIX COEIMHEHMSX ITEPEXOIHBIX MeTa/I0B. KuHeTuka u
MEXaHU3M PEaKIMI KOMIUIEKCHBIX YaCTHUILl. Y CTOMYNBOCTh KOMIUIEKCHBIX COCINHEHHUN B
pactBopax. KoHCTaHTBI ycTOMUNMBOCTH, (DAaKTOPHI, BIUSIOMINE HA YCTOMYMBOCTh KOMITJIEKCHBIX
coenquHeHn. CUHTE3 KOMIJIEKCHBIX COEIMHEHUI, OCHOBHbIE MPUHIUIIBL.

Bubl KOMIIIIEKCOB, TPUMEHSEMBIX B aHAIUTUYECKOW XUMUU. JICHTaTHOCTD JIMTaH/I0B.
KommuiekcHbie nOoHBI. BHyTpUKOMIIIIEKCHBIE coelMHEHUs. DdupHbIe XenaTsl. IoHHbIE accolMaThl.
XKunkue nonooomMennuku. Cneunpuieckne HoHoooMeHHUKH. Cunepruszm. Heoprannueckue
xenarsbl (TeTepONOIUKUCIOTHI).

Xenatsl, XenaTHIA 23QexT. BausHue Ha yCTOMUUBOCTD X€1aTOB pa3IMYHbIX (DaKTOPOB.
Ponpb neHTpanbHOro HoHa, NpupoAsl JOHOPHBIX aTOMOB. 3aBUCUMOCTb YCTOMYMBOCTHU X€EJIATOB OT
pa3Mepa XeJIaTHOrO LUKIIA U YUCIIA LIUKJIOB.

OHTpONUNUHBINA (PAKTOP YCTOMYMBOCTH XETATHBIX IIMKIJIOB. DHTAIBIUIHBIN (pakTop
YCTOMUYMBOCTH X€JNaTHBIX HUKIOB. Makpouukinuueckuit apdexr no K.b. Auumupckomy.
Honodopsl. KpayH-3¢gupsl, 1X HOMEHKIAaTypa. 3aKOHOMEPHOCTh U YCTOWYMBOCTh KpayH-3(HPOB.
Kpunrannpl. CeneKTUBHOCTh KPUIITAHOB 110 OTHOLIEHUIO K METalaM. Y CTOMYHBOCTh
KPUITaHIOB.

Bomnpocs! k 3aueTy o AUCIUILIMHE

1. BO3BHUKHOBEHHUE, UCTOPHUS U PA3BUTHE MOHATUN B XMMHUU METAJNIOKOMIIJIEKCOB.
Turnbl XUMHYECKOH CBSI3M B KOMILIEKcax. HOMEHKIaTypa KOMIUIEKCHBIX COCTMHEHHUN.

2. IlepBble TEOpUU CTPOEHUSI KOMILIEKCHBIX COeIMHEHU, Teopus biaomcTpana-



Weprencena. Teopust BepHepa, ee Hempexomsias poib BO Beeil anbHeiIel HeTopun
KOOPJMHALIMOHHBIX COETMHEHUH. MeTO 1 BAICHTHBIX CBS3EH.

3. Teopust KpUCTAIIMYECKOTO OIS JIUTAaHAOB. MarHuTHBIE U ONITUYECKUE CBOMCTBA
KOMIUIEKCHBIX COeIMHEHUH. CIEKTPOXUMUYECKUI PS/I.

4. VI3omepusi KOMIUIEKCHBIX COSMHEHUH (ITPOCTpaHCTBEHHAS, ONTHYECKAs ), METOIbI
CHHTE3a H30MEPOB KOMIUICKCHBIX COCIMHEHUH.

5. Tunel koMIuIeKCcOB. JleHTaTHOCTh Nurana0B. KoMIjieKCcHbIC HOHBI.
BryTpukoMIiekcHble coennHeHus. DupHbie xenaTel. oHHBIE acconuathl. XKuakue
noHooOMeHHukHu. Cunepru3Mm. Heopranudeckue xenarhbl (TreTepOroIuKUCIOTHI).

6. YcToitunBOCTh xenaToB. OnpeiesieHrne KOHCTAHT YCTOMYUBOCTH KOMILIEKCOB.
XenatHblil 3¢ dekT. BiusiHue 1eHTpaibHOTO aToMa, MPUPO/Ibl JOHOPHOTO aTOMa U XEJIaTHBIX
IUKIJIOB. BriusiHre pa3mepa 1 yuciia XeaaTHbIX [UKIIOB.

Bonpocel k 3k3aMeHy 110 TUCLUIUIMHE

1. AMMUak 1 aMUHBI KaK JIMT'aH]1bl KOOPIMHAILIMOHHBIX COEIMHEHU: IEHTaTHOCTD,
XUMHYECKOE CPOJICTBO K KaTHOHAM-KOMILIEKCOOOpa30BaTesiM, CIOCOOHOCTh K 00pa30BaHUIO G- U
T-CBsi3eil, BiusHKE Ha Y D/BU CIIEKTPBI KATHOHOB 30-METaIOB, MPAKTHYECKOE 3HAUCHHE
AMUHHBIX KOMILJIEKCOB.

2. B3auMOCBsI3b XUMHUECKOM CTPYKTYPBI aTH(PaTUIECKUX U apOMATHYECKIX aMHHOB, UX
OCHOBHOCTH U YCTONYHMBOCTH METAJUIOKOMILIEKCOB.

3. Bopa v ruipoKCHII-aHUOH KaK JIMTaH 1bl KOOPIMHAIIMOHHBIX COEIMHEHU: IEHTaTHOCTD,
CIIOCOOHOCTH K 00pa30BaHMIO G- U T-CBA3EH, aKBAKOMIUIEKCHI B COCTaBE KPUCTAJUIOIHIPATOB,
IIPAKTUYECKOE 3HAYEHHUE aKBa- U THIPOKCOKOMILIEKCOB.

4. @TOpPUA-UOH KaK JIMIaH] KOOPIMHAIIMOHHBIX COEUHEHUI: IEHTaTHOCTh, XUMUYECKOE
CPOJICTBO K KATHOHAM-KOMIUIEKCOOOPa30BaTeIsiM, CIIOCOOHOCTh K 00pa30BaHUIO G- U T-CBS3€EH,
BiusiHue Ha Y ®/BU CIEKTPBI KATHOHOB 30-METaIOB, IPAKTHYECKOE 3HAYCHHE (TOPUIHBIX
KOMILJIEKCOB.

5. Xmopua-, Opomu, HOAUI-aHUOHBI KaK JIMTaH bl KOOPIUHAIIMOHHBIX COSIMHEHHIA:
JNEHTaTHOCTh, XUMHUYECKOE CPOJICTBO K KATHOHAM-KOMILJIEKCOOOPA30BaTENsIM, CIIOCOOHOCTD K
00pa3oBaHUIO G- U TT-CBsI3¢i, BIMsiHUE Ha Y O/BUJT CIEKTPhI KATHOHOB 30-MeTaIoB, MPaKTUYECKOES
3Hau€HUE XJIOPUAHBIX, OPOMUIHBIX U HOJUAHBIX KOMILIEKCOB.

6. AMuHONOIMKApOOKCUIIAThI (KOMIUIEKCOHBI) KaK JINTaH/Ibl KOOPAWHAIIMOHHBIX
COEIMHEHUI: IEHTaTHOCTh, XUMUYECKOE CPOJCTBO K KATHOHAM-KOMILIEKCO00Opa30BaTeIsAM,
CIIOCOOHOCTH K 00pa30BaHUIO G- U T-CBsi3eH, BiusHue Ha Y D/BU] CIEKTPBI KAaTHOHOB 3d-
METaJIJIOB, IPAKTUYECKOE 3HAYEHNE KOMIIJIEKCOHOB U KOMILIEKCOHATOB.

7. KapbokcunaTsl Kak JIUTaHIbl KOOPAUHAIIMOHHBIX COETUHEHHI: IEHTaTHOCTD,
XUMHYECKOE CPOJICTBO K KATHOHAM-KOMILIEKCOOOPa30BaTessiM, CIIOCOOHOCTh K 00pa30BaHUIO G- U
T-CBsi3eil, BiusHUE Ha Y D/BU CIIEKTPBI KATHOHOB 30-METaIOB, MPAKTHYECKOE 3HAUCHHE
KapOOKCHUJIATHBIX KOMILJIEKCOB.

8. Oprannueckue GochUHBI KaK JIUTAHbl KOOPAUMHAIIMOHHBIX COSIUHEHUN: IEHTATHOCTD,
XMMHUYECKOE CPOJICTBO K KaTHOHAM-KOMILIEKCOO0pa30oBaTesiM, CHOCOOHOCTh K 00pa30BaHUIO G- U
T-cBsi3eil, BiusHUE Ha Y D/BU CIEKTPHI KATHOHOB 30-METaIOB, MPAKTHYECKOE 3HAUCHHE
(hoCcPUHOBBIX KOMITJIEKCOB.

9. TuoctiupThl (MepKanTaHbl) U THOI(PHUPHI KAK JTUTAHIbI KOOPAMHALMOHHBIX COEIMHEHUHA:
JIEHTaTHOCTh, XMMUYECKOE CPOJICTBO K KaTHOHAM-KOMIUIEKCOOOPa30BaTeNsiM, CIOCOOHOCTD K
00pa30BaHUIO G- U T-CBs3eH, BIusiHUE HAa Y O/BUJT CIEKTPHI KATHOHOB 30-METaIOB, IPAKTUYECKOE
3HAUYEHUE MEPKANTUIHBIX KOMILIEKCOB.

10. lutnokapO6amatsl ¥ THYpaMAUCYIb(UABI KaK JIUTaHbl KOOPIMHAIIMOHHBIX
COEMHEHUI: IEHTaTHOCTh, XUMHUYECKOE CPOJICTBO K KATHOHAM-KOMITJIEKCOOOPa30BaTeIIsM,
CIIOCOOHOCTB K 00pa30BaHUIO G- U T-CBsi3el, BiusHue Ha Y D/BU] cieKTphl KaTHOHOB 3d-
METAaJUIOB, IPAKTUYECKOE 3HAUEHUE TUTHOKapOaMaTHBIX KOMITJIEKCOB.

11. Makpouukinnyeckue auraiabl. OCOOEHHOCTH MaKpOIMKIIOB KakK JIMTaHOB.
[TpakTHyeckoe 3HaYEHNE MAKPOLIMKIMUECKNX METAUIOKOMIIIEKCOB.

12. HoMeHK1aTypa KOOPAMHALMOHHBIX COEAMHEHUH.



13. 3oMepust KOOpAMHAIMOHHBIX COCTMHEHHUN.

14. Xenatnsiii 3pdexrt. TepmoagnHamMmuueckoe 00bsICHEHUE XeTaTHOTO ¢ dekTa.
OnTtuManbHbI pa3Mep XeJIaTHOTO IUKIIA.

15. PaBHOBecHs B pacTBOpax KOOPJMHAIMOHHBIX COeIMHEHUI. KOHCTaHThI HECTONKOCTH,
yCTOMYMBOCTH, 00pa3oBanus. KoHIleHTpallnoOHHbIE, TEPMOJUHAMHYECKHE, CMEIIaHHbIE
KOHCTAHTBHI.

16. Knaccudukaiusi KOMIIeKCooOpa3oBaTeeii o TUITY CTPOSHUS FICKTPOHHOM 000JI0UKH
noHa (aToMa). XUMHUYECKOE CPOJICTBO KOMILJIEKCOOOpa3oBareseii pa3uyHbIX TUIIOB K JOHOPHBIM
aTOMaM JIMTaHOB.

17. B3auMocBs3b THIIa THOPHUIN3AIIUN AIEKTPOHHBIX OpOuTaliel KOMIUIEKCOOOpa3oBaTes,
€ro KOOPAMHALMOHHOTO YKCIIa U MPOCTPAHCTBEHHOT'O CTPOCHUS KOMILIIEKCA.

18. XuMuueckas CBsi3b B KOOPJAUHAIIMOHHBIX COSAUHEHUsAX. Teopust BaJICHTHBIX CBsI3€ B
MPUMEHEHUN K KOOPJIUHAIIMOHHBIM coenHeHUsIM. OOBbsICHEHUE TTPOCTPAHCTBEHHOTO CTPOCHUS,
MarHUTHBIX U CIIEKTPAJIbHBIX CBOMCTB KOMILIEKCOB.

19. XuMuueckas CBsI3b B KOOPIMHALIMOHHBIX COeAMHEHUAX. Teopusi KpUCTaIMUueCKOro
0JIsL B IPUMEHECHUHU K KOOPAMHAIIMOHHBIM coeTuHeHUsIM. OOBsICHEHUE MPOCTPAHCTBEHHOTO
CTPOCHMUSI, MATHUTHBIX U CIIEKTPAJILHBIX CBOMCTB KOMIIJIEKCOB.

20. Dddext Ana—Temrepa.

21. CnextpooTOMETpUIECKHE METO/Ibl UCCIICIOBAHMS KOMILJIEKCOOOpa30BaHUs B
pactBopax. MeTo1 MOJISIPHBIX OTHOLLIEHUI U METOJ U30MOJIIPHBIX CEPUM.

22. [loTeHITMOMETPUYECKIE METO/IbI UCCIIEIOBAHUS KOMIUIEKCOOOPAa30BaHHUs B PaCTBOPAX.
Merton beeppyma.

@DOoH/T OIIEHOYHBIX CPEICTB

Bepro mu yrBepxaenue «Meroa MK crieKTpoCKONINH UCIIONB3YETCS AJI OIIPENEICHUS
COCTaBa KOOPJMHAIIMOHHBIX COETUHEHUI»?

A. Bepno

b. He BepHO

Jlnist onpeesieHust KOHCTaHT 00pa3oBaHMs KOOPAWHAIIMOHHBIX COETUHEHUH B pacTBOpe
UCTIOJIb3YeTCSI METO[T ...

A. KynoHoMeTpru4ecKoro THTPOBaHUS

b. IToTeHIMOMETPHUECKOTO TUTPOBAHHUS

B. KoHyKTOMETpHUECKOr0 TUTPOBAHUS

I'. CriekTpo(0oTOMETPUUECKOTO TUTPOBAHUS

YcTaHoBHUTE IPAaBUIIBHOE COOTBETCTBHE METO/1a ICCIIEIOBAHHS U 00BEKTa MCCIIEIOBAHMS.
Mertox uccienosaunsa OOBEKT UCCIIE0OBAHUS

I. UK cniektpockonusi A. Pacteop B DMSO-d6

Il. pH-meTprueckoe TutpoBaunue b. Pacteop B CCl4

[11. IMP cnexTtpockonus Ha npoToHax B. PacTBop B Boje.

Bam Heo0x01MMO PUTOTOBUTH 00pazell AJis onpeAeseHUs] KOHIIEHTPAI[ii pacTBopa
xnopuna xene3a(lll) MmerogoM KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSA. Y KaXKUTE MPABUIIbHYIO
OCJIENOBATEIILHOCTD IEUCTBUM.

A. TTomectuTh B K0J10y anukBoTy pactBopa FeCl3

b. [TomecTuth B K010y aTUKBOTY pacTBOpa UHJIMKATOPA

B. [lomectuth B k0:10y 100 M1 OMANCTUIIIMPOBAHHON BOJIBI

I'. ITomecTuTh B KOJIOY aIUKBOTY Oy(epHOTO pacTBOpa

Kakoit 066ém 0.05 M pactBopa Tpusnona b notpedyercs a1 KOMIIJIEKCOHOMETPUYECKOTO
tutpoBanus 100 miu pactBopa, copepxkamero 0.0015 M MgCI2 u 0.0025 M CaCl2?

A.3 Mn

b. 5 mn



B. 8 mn

HJ’II/IHa XHUMHYECKOM CBSI3HU MCKIAY KOMHHeKCOO6pa3OBaTeJ'ICM U JOHOPHBIM aTOMOM JIMT'aH/la
MOJKET OBITh omnpeaciceHa METOA0M aHalJli3a

Jlist onipeiesieHnst KOHCTaHT 00pa30BaHUsI KOMIUIEKCHBIX COeIMHEHH MeTo1oM pH-
METPUYECKOTO TUTPOBAHUS B KAUECTBE MHIUKATOPHOTO UCIOJIb3YETCS ANEKTPOJL

Jns u3ydeHus CTpYKTyphl TBEPAOTO KOMIUIEKCHOTO coenruHeHust meroaom MK
CIEKTPOCKOITUU HYXXHO MIPUTOTOBUTH 00pa3ell B BUC

B xuMum KoOpAMHAITMOHHBIX COSTMHEHUN MeTo criekTpodoromerpun YD u BUAMMON
00J1aCTH UCIIONB3YETCS IS ONPEACIICHUS

[Tpu onpenenennn KECTKOCTH BOIBI METOOM KOMIUIEKCOHOMETPHUIECKOTO TUTPOBAHUS
UCIIOJIB3YETCS OydepHbIii pacTBOp

Bepno nmu yrBepxaenue «KypHan pusnueckoid XUMUN» HE MyOIHKYET Pe3yabTaThl
M3YYEHHUS CBOMCTB KOOPAMHALIMOHHBIX COEAMHEHUN»?

A. Bepno

b. He BepHO

Pe3ynbTaThl HOBBIX HCCIIEIOBAaHUI B 00JIACTH XUMUU KOMIUIEKCHBIX COEIMHEHUN
MyOIUKYIOTCSI, B OCHOBHOM, B MIEPUOIMYECKUX U3IaHUAX (KypHAIaX) ...

A. XypHan opraHu4ecKoi XUMUU

b. XKypnHan Heoprannueckoi XuMuu

B. KoopannanuonHnast Xumust

I'. BeicOKOMONEKYISIpHBIE COETMHEHUS

Ha caiite kakoii opraHu3anuu UckaTh MHQOPMAIIHIO 110 TaTeHTaM B 00J1aCTH MOJIy4Y€HHUS U
HCIIOJIb30BaHNUsI KOMIUIEKCHBIX COEAMHEHNIN?

A. ®enepanpHas ciryx0a M0 HHTEIUIEKTYaIbHON cOOCTBeHHOCTH (rospatent.gov.ru)

b. ®enepanbHblii KHCTUTYT MPOMBIIIICHHON codcTBeHHOCTH (fips.ru)

B. Poccuiickoe aBTopckoe 001iecTBo (rao,ru)

I'. ®enepanbHOE areHTCTBO 10 TEXHUYECKOMY PEryIHPOBAHUIO H MeTpoJioruu (rst.gov.ru)

BepHo mm yTBepxkneHue «MeToarka CHHTE3a HOBOIO KOMIUIEKCHOTO COEIMHEHHUSI ONTUCAaHA
B JKYPHAJIbHOM CTAaThe, HO HE 3aILUIIEHA TATEHTOM, IOATOMY €€ MOMXHO UCIIOJIb30BaTh U
myOJIuKOBaTh 0€3 CCHIIIKH Ha aBTOPOBY.

A. Bepno

b. He BepHO

BepHno nu yTBepxkaenune «Pe3ynbTraTsl UCCIEI0BaHMS CTPYKTYpPbI U CBOMCTB
KOOPJMHAIIMOHHBIX COSAMHEHMI, omyonukoBanHbie B 1950-1980-x romax ycrapenu u ux He CTOUT
MPUHUMATh BO BHUMaHHUE»?

A. Bepuo

b. He BepHO

KpayHn-3¢upsl, KpunTanasl, KaIMKC-apeHbl, TOPPUPUHBI U (PTATOIMAHUHBI OTHOCATCS K
JUraH1aM




[Ipu 06pazoBaHnU XETATHOTO KOMIUIEKCA MPOUCXOIUT

®epporeH (Onc-n5S-uukinonestaauenun-xkene3o(ll)) ornocures k kinaccy

Hucmatun (1uc-auxiaopoarnammuH-tuiatuHa(ll)) HaxoauT npuMeHeHue B

JutuzoH (audennnTuokap6a3on) odpa3zyer KOMIEKCH C KATHOHAMHA MHOTHX METaJJIOB U
UCIIOJNIB3YeTCs JJISl OIPEIENIEHHSI METAJIOB METOJ0M aHaIM3a




