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1. EJIA 1 3AJAYHN JTUCIUAITJIMHBI

Heau ocBOeHNS AUCHUNIIMHBI (MOIYJISA):

HSyquI/IC OCHOB XUMHHU KOOPAWHAIIUOHHBIX COCI[I/IHeHI/Iﬁ KaK CaMOCTOATECIIbHOI'O pasacia
COBpCMGHHOfI XHUMMHH.

3agaun:

N3yuenne mpupoibl XAMUYECKOW CBSI3U B KOOPJAMHAIIMOHHBIX COSTUHEHUSX, CTPOCHUS
KOOPJAMHAIIMOHHBIX COSIMHEHU, CBOMCTB KOOPAMHAIIMOHHBIX COSIMHEHUI 1 00JacTel ux
HpI/IMeHeHI/ISI.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OOII
[uxin (pa3nen) OI: B1.B
TpeGoBaHus K NpeIBAPUTEIbHOI MOJATOTOBKE 00y4aIOIIErocs:

Heoprannueckas xumus
Crpoenue BelecTsa
AHanuTHYecKas XUMHU
Oprannueckast XuMus

JAucuuniarHbl (MOAYJIHM) M MPAKTHKH, VISl KOTOPbIX OCBOCHUE JAHHOM M CIUIINHbBI
(MoayJisi) He00X0AMMO KaK MpeauecTBYIOLIee:

Hayuno-uccnenoBatenbckas paborta
CnektpodoromeTpus

[IpennumniomMHas mpakTuKa

CoBpemMeHHast XUMUS U XUMU4eckasi 0e301acHOCTh

XHUMHYECKHE OCHOBBI OMOJIOTHUYECKHUX MPOIECCOB
3. OFbEM JJUCHHUIIJIMHBbI

O6masi TPYA0€MKOCTh 53ET
YacoB 110 y4eOHOMY IJIaHY 180
B TOM 4YHCJIe:

AyJIUTOPHBIEC 3aHATHS 70
CaMOCTOSTENIbLHAs paboTa 83
4acoOB Ha KOHTPOJIb 27

4. INIAHUPYEMBIE PE3YJBbTATbBI OBYYEHUSA 110 JUCHUIIJINHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIIBbTATAMHU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

[1K-1.1: IlnmanupyeT oTenbHbIE CTAIUN UCCIEAOBAHUS IPH HaTMuuu odmiero miana HAP
YpoBenb |  3HaTh OCHOBHBIE MOHSATHS XUMHH KOMIUIEKCHBIX COEAMHEHUIN

VYposens |  YMeTh pa3inuyaTh KOMIUIEKCHBIE COCTMHEHUS, TBOMHBIE COJIU U MPOCTHIE
COEMHEHHUS

ypOBCHL 1 Bnanets npueMamMu pa6OTBI C KOMINJICKCHBIMHU COCAMHCHUAMHU B LICIIAX
XHUMHUYCCKOI'o aHaJIn3a

[1K-1.2: Beibupaet TeXHUYECKHE CPEJICTBA U METO bl UCTIBITAHUHN (M3 Ha0Opa UMEIOTIINXCS )
JUISL pEUIEHUs IOCTaBIEHHbIX 3a1a4y H1P

YpoBeHb |  3HATH TEOPETUUYECKHE OCHOBBI CIIEKTPO(POTOMETPHUIECKHIX U
MTOTEHITMOMETPHUIECKUX METOOB MCCIICIOBAHUS KOMIUIEKCHBIX COCTMHEHUI
B pacTBOpax

YpoBenb |  YMeTh IPUMEHUTH CHEKTPOHOTOMETPUUECKHE U TTOTEHIIMOMETPHUYECKHE
METO/BI JUTsl OTIPECIICHHS COCTaBa U YCTOMYUBOCTH KOMIUIEKCHBIX
COEMHEHHI B PacTBOpE



VYposens 1

Brnaners HaBbIKaM# pabOTHI CO CIIEKTPOPOTOMETPOM H HOHOMEPOM

[1K-1.3: 'oTOBUT OOBEKTHI UCCIIEAOBAHUS

VYposens 1

Yposens 1

VYposens 1

3HaTh OCHOBBI MAaTEMATUYECKUX METO/I0B PacyeTa paBHOBECHUM B pacTBOpax
KOMIUIEKCHBIX COEIUHEHUN

YMeTh paccuuTaTh COCTaB U yCTOMYUBOCTh KOMIUIEKCHBIX COCIMHEHUH,
00pa3yIOUIMXCs B PACTBOPE, UCXOS U3 MOTEHIIHOMETPUIECKUX U
CHEKTPO(POTOMETPUUECKUX TAHHBIX

Brnaners HaBbIKamMu pabOTHI ¢ IpOrpaMMaMH pacueTa XUMUYECKHX
PaBHOBECHI B pacTBOpax KOMIUIEKCHBIX COCUHEHUN

[TK-2.1: IIpoBOAMUT TIEPBUYHBII MOUCK WHGOPMAITUY TI0 33JaHHOW TeMaTHKE (B T.4., C
MCIOJIb30BaHUEM MAaTEHTHBIX 0a3 JaHHBIX)

VYposens 1
Yposens |

VYpogens 1

3HaTh TEOPETUUECKHUE OCHOBBI CTPYKTYPHI U CBOMCTB KOMIUIEKCHBIX
COCIMHCHUI

OTIPEICTTUTh KaYeCTBEHHBIN U KOJIMYECTBEHHBIM COCTAB KOMIUIEKCHBIX
COCTUHEHUN

Biagets MeToAUKaMK XUMHUYECKOTO aHaJIM3a, OCHOBAHHLIMH Ha
HCIIOJIb30BaHUH KOMIUICKCHBIX COCTMHCHHUI M pPeaKITHit
KOMILIEKCOOOpa30BaHuUs

[1K-2.2: Ananusupyet u 0000-111aeT pe3yabTaThl MATEHTHOTO MTOUCKA 110 TEMATHUKE IMPOCKTa
B BBIOpaHHOM 00JIaCTH XUMHUHU (XMMHUYECKON TEXHO-JIOTHH )

VYposens 1

VYposens 1

VYposens 1

3HaTh OCHOBHBIE XUMHNYCCKHUC, CI)I/ISI/I‘ICCKI/IG H TCOPCTUYCCKHEC aCIICKThI
XUMHYCCKOT'O ITPOMBIIIIICHHOI'O ITPOU3BOACTBA C YYCTOM ChIPbCBBIX U
OHCPICTHUYCCKUX 3aTpaT, OCHOBHBLIC MCTOJblI MATEMATHUYCCKOI'O
MOACINPOBaHUA, CTATUCTUKH,; OCHOBHBIC TCXHUYCCKUC I10KA3aTCIIN
TEXHOJIOTHUYCCKOI'O ITponecca,

YMeTb NpUMEHSATh OCHOBHBIE 3aKOHBI XUMHHU IIPU 00CYXKJIEHUH
MIOJIyYEHHBIX PE3YJIbTaTOB, B TOM YHUCIIE C IPUBIICYEHUEM
MH(OPMALIMOHHBIX 0a3 JaHHBIX; IPUMEHSTH MOTYYEHHbIC 3HAHUS HA
MIPaKTHUKE; IPOBOIUTH YUCIICHHBIE PACUETHI OCHOBHBIX TEXHUYECKHUX
[I0Ka3aTeNIed TEXHOJIOIMYECKOro MpoLecca;

Bianets HaBBIKAMU XMMHYECKOTO IKCIIEPUMEHTA, OCHOBHBIMU
CUHTETUYECKUMH U aHATTUTUYECKUMH METOJaMU TIOJTYYCHUS U
WCCIIETIOBaHMS XUMUYECKUX BEUIECTB U PEaKIUii; HaBbIKaMH pabOThI Ha
COBpEMEHHOW y4eOHO-Hay4HOH anmapaType Mpu NPOBEACHUN XUMHUYECKUX
SKCIEPUMEHTOB; IPUHILIMIIAMH KOJIMYECTBEHHONU OIIEHKH OCHOBHBIX
TEXHUUYECKUX MOKa3aTeell TEXHOIOTHYECKOT0 MPOIIecca;

5. BUJbI KOHTPOJIsI
Buzael koHTpOJISL B ceMecTpax:
3K3aMEHBI 6
3Q4YETHhI 5

6. A3BIK ITPEIIOJJABAHUA

SI3BIK IIpenogaBaHusi: pyCCKUM.

7. CTPYKTYPA U COJAEP)KAHUE JUCHUILINHBI (MOLY.JIST)

Kon
3aHAT.

HaumeHoBaHue pa3jie/ioB u Bun Cemectp | YUacoB | HUcrou- | IIpumeuan-

TeM 3anatus | / Kypce HUKH ue

Pasnen 1. Tema 1. OcHOBHEIE
MMOHSITUSI XUMUH
KOOp,Z[I/IHaI_[I/IOHHI:IX COCIII/IHCHI/Iﬁ




1.1

Jlex

1.2 BIET
1.3 Cp
Paznen 2. Tema 2. Homenkiatypa
KOOPIMHAIIMOHHBIX COCAMHEHUI
2.1 Jlex
2.2 JIab
2.3 Cp
Pazgen 3. Tema 3.
[IpocTpaHCTBEHHOE CTpOEHHUE
KOODIMHAIIMOHHBIX COCTMHCHUI
3.1 Jlex
3.2 BIET
33 Cp
Paznen 4. Tema 4. U3omepus
KOOPJIMHAIIMOHHBIX COCTMHCHUI
4.1 Jlex
4.2 JIab
4.3 Cp
Pa3gen 5. Tema 5. PaBHOBecus B
pacTBopax KOOpAWHAIIMOHHBIX
COETMHEHMH.
5.1 Jlex
5.2 JIab
53 Cp
Pasnen 6. Tema 6. Xumnueckas
CBSI3b B KOOPAMHAITMOHHBIX
coequHeHusx. Teopus
KPHUCTAJUTHYECKOTO Mo, DPheKT
Suna-Tennepa.
6.1 Jlek
6.2 JIab
6.3 Cp




Paznen 7. Tema 7. CnektpanbHbie
Y MarHUTHBIE CBOMCTBA
KOMILJIEKCOB.
CHeKTpOXUMHYECKUM PSI.

7.1 Jlex
7.2 JIab
7.3 Cp
Paznen 8. Tema 8. Teopus
BaJIEHTHBIX CBS3€El
8.1 Jlex
8.2 JIa6
8.3 Cp
Paznen 9. Tema 9. Teopus
ITupcoHa.
9.1 Jlex
9.2 JIa6
93 Cp
Pa3nen 10. Tema 10. MeTonasl
HCCJIETOBAHUS
KOODPIMHAIIMOHHBIX COSTMHEHU I
10.1 Jlex
10.2 JIab
10.3 Cp
Pasnen11. Tema 11. Tumner
KOMIIJIEKCOOOpa30BaTEIICH.
11.1 JIex
11.2 JIab
11.3 Cp
Pa3nen 12. Tema 12. JIuranael ¢
JIOHOPHBIMHU aTOMaMHU KHUCIIOpOaa
12.1 Jlex
12.2 JIab
12.3 Cp

Pasnen 13. Tema 13. JIurauasl ¢
JIOHOPHBIMH aTOMaMH a30Ta




13.1 Jlex 6 2
13.2 JIab 6 2
13.3 Cp 6 5
Pa3nen 14. Tema 14. JIurauael ¢
JIOHOPHBIMHU aTOMaMH CEPhI
14.1 Jlex 6 2
14.2 JIa6 6 2
14.3 Cp 6 5
Pazgen 15. Tema 15. JIurannel ¢
JIOHOPHBIMHU aToMaMH (ocdopa
15.1 Jlex 6 2
15.2 JIab 6 2
15.3 Cp 6 5
Pa3nen 16. Tema 16. JIurauael ¢
JIOHOPHBIMU aTOMaMH yTiepoja
16.1 Jlex 6 2
16.2 JIab 6 2
16.3 Cp 6 5
Pazngen 17. Tema 17. I'anmorenua-
AHWOHBI B KAYECTBE JIUTAHI0B
17.1 Jlex 6 2
17.2 JIa6 6 2
17.3 Cp 6 5
Paznen 18. Tema 18. I1u-
KOMIIJIEKCEL.
18.1 Jlex 6 2
18.2 JIab 6 2
18.3 Cp 6 5

Cnucok 06pa3oBaTe/ibHbIX TEXHOJIOT Uil

AxTuBHOC CJIylraHue




2 |Wudopmannonssie (IUPPOBBIE) TEXHOIOTHH

8. OIEHOYHBIE MATEPHAJIBI 1)1 IPOBEJEHUS TEKYIIEN 1
MMPOMEXYTOYHOM ATTECTAIIMA

8.1. OneHo4HbIe MaTepUAJIbI JIsl IPOBeIeHUS TeKYIIel aTTecTalun

Tect 1. Y3 npeyio)KEHHOIO CIIMCKa BRIOCPUTE PEAKTUB, MTOAXOASAIIMI JIJIs OIPEICIACHUS
noHoB Ni2+ B pacTBopE.

A. PeaktuB ®@umiepa;

b. peaktuB Uyraesa;

B. Peaktus Tomnenca.

Tect 2. B coctaB Heccnepa, nucnonszyemoro 1ijist o0OHapyskeHus U GOTOMETPUUYECKOTO
OTIpeJIeJIeHUs] aMMHUaKa BXOAUT KOMIICKCHOE COeIMHEHHE. . .

A. K2[Hgl4]

b. K3[Fe(CN)6]

B. K3[Co(NO2)6]

Tect 3. Xpomoxkanuessie kBacibl KCr(S0O4)2-12H20 npeacrapnsitor co0oil. ..
A. IPOCTYIO COJIb;

b. nBoliHy10 COJIb;

B. KOMIUIEKCHOE COETMHEHHUE.

Tect 4. MuHepai XJiopua KaJlds U XJIOpUa HATPHs CHIIbBUHUT TPECTABIISICT COOOM. . ..
A. Cmech IpoCThIX CONEH;

b. nBoOlHYyMO COIIB;

B. KoMILIIEKCHOE COEIMHEHUE.

Tect 5. YkaxkuTe npaBUILHBIA OTBET. JI€HTATHOCTH JJUTAaHAA — 3TO. ..
A. Yucio TOHOPHBIX aTOMOB JIMTAH/IA;

b. Yncio cBs3ei MeTal—Iuran/,

B. Yucno koopIUHAIIMOHHBIX MECT, 3aHUMAEMBIX JIUTAHIOM.

Tect 6. Ykaxure HpaBI/IJIBHBII\/'I otBeT. IlonsaTHe CKKOOPAUHAIIMOHHOC COCAUHCHUCY . ..

A. Gonee Y3KO0€, 4EM ITOHATUEC KKOMIIJICKCHOC COCAMHCHUCY, YaCTHBIN cnyqaﬁ
KOMIIJICKCHOT'O COCITMHCHU A,

b. PaBHO3HAYHO MOHATHUIO KKOMIIJICKCHOC COCAUHCHUEC», CHHOHHNM,

B. boree IOHUPOKOEC MOHATHUEC, YEM «KOMIIJIEKCHOC COCITMHCHUEC), BKIIIOYACT B cebs
KOMIIJICKCHBIC COCAUHCHNA.

Tect 7. TpeOyercs onpenenuts coctaB kKomiuiekcoB Meau(Il) ¢ nMuHomykcycHoM
KHUCJIOTOU CIEKTPO(OTOMETPHUECKUM METOIOM U30MOJISIPHBIX cepuil. Uto Bam nmotpebyercs s
BbINIOJTHEHUS paboThl? [lepeuncnnre HeoOX0UMBIE:

A. ipubopsi;

b. mocyny;

B. peaktussr;

I'. ITporpammsl 1151 pacyera.

Tect 8. CiekTpohoTOMETPHUECKUM METOIOM H30MOJISIPHBIX CEPUN MOKHO OTPEIEIHUTh
A. cocTaB BcexX KOMIUIEKCHBIX (hOpM, 00pa3yIOIIMXCs B pACTBOPE;
b. cocTaB KoMILIEKCA ¢ MAKCUMAILHBIM YHUCIIOM JIUTAHOO0B.

Tect 9. pH-meTprueckum meTo1oM beeppyma MOKHO ONPENENIUTh COCTaB U YCTOMYUBOCTH
A. Bcex KOMITIEKCOB, 00pa3yIoIIUXCs B PACTBOPE, B TOM YHCJIE TPOTOHUPOBAHHBIX U
TUAPOKCOKOMILIEKCOB;




b. Tonpko Cp€AHUX KOMIIJICKCOB C pa3JIM4YHbBIM YHUCJIOM JIMI'aHJ0B;
B. Tonpko MOHOJIMT'aHAHBIX CPCIHUX U ITPOTOHHPOBAHHBIX KOMIIJIEKCOB.

Tect 10. Ykaxkute npaBuiibHbINA OTBET. B 0CHOBE pacuera cocTaBa M yCTOMYMBOCTH
KOMILJIEKCOB METOJIOM bbeppyma JiexuT

A. Pacder 3HaueHUH QyHKIMH 00pa30BaHUS ISl KaXI0H TOYKH IKCIIEPUMEHTATHHON
KPUBOM TUTPOBAHMS;

b. Pacuer TeopeTndeckoii KpUBOI TUTPOBAHUS, MAKCUMAITBHO OJIM3KOM K
SKCIEPUMEHTAIBHOM, HA OCHOBE 3a/IJaHHOW MOJIEJIM PABHOBECHI B CUCTEME.

Tect 11. Moaenb XUMUYECKUX PaBHOBECHM, UCIIOJIb3yeMast JIsl pacuyeTa KOHCTAHT
paBHoBecuii B mporpamme NewDALSFEK 6a3upyercst Ha KHCIIOTHO-OCHOBHOW TEOPHH. ..

A. Appennyca—OcTBab/a;

b. JIsronca;

B. Bpencrena—Jloypu.

8.2. OneHo4Hble MaTepHaJbl 1JI IIPOBECACHUA l'lpOMe)KyTO‘lHOi/i arrecranmumn

Tecr 1. Bam nocraBneHa 3aa4ya onpeaeNuTh KEeCTKOCTh BOJBI METOJ0OM
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS. Y KaXKUTE HEOOXOIUMBIE ISl IPOBEICHUS
9KCIIEPUMEHTA. ..

A. TUTpaHT;

b. 6ydepHsIii pacTBOD;

B. unaukarop.

Tect 2. Bam nocraBiieHa 3a/1a4a KOJUYSCTBEHHO OINPEACIUTh coaepkanre noHoB Meau(1l)
B PACTBOPE METOJIOM KOMIUIEKCOHOMETPUUECKOTO TUTPOBAHUA. Y KAKUTE HEOOXOAUMBIE TS
MPOBEICHUS SKCIIEPUMEHTA:

A. TUTpaHT;

b. 6ydepnsiii pactBoD;

B. unaukarop.

Tecr 3. Koopaunaunonssle coeuHenus miaTuHbl(1) uMeroT cTpyKTypy MI0CKOTro
KBajipaTa. DTO COOTBETCTBYET THUILY TMJIPUAN3ALNU AIEeKTPOHHBIX opOuTanei Pt(Il)

A. sp3

b. dsp2

B. sp3d

I'. sp3d2

Tect 4. KoMiekcsl, Ui KOTOPBIX B PACTBOPE XapaKTepeH ObICTPBIf OOMEH JIMTaH 0B
MEX/1y pacTBOPOM M KOOPJIMHALMOHHOMN C(epoii Ha3bIBAIOT

A. UnepTHbIMY;

b. JTabuneHBIMU.

8.3. TpeGoBaHusi K peITHHI-KOHTPOJIIO

TpeGoBanus K peHTHHT-KOHTPOJIIO

5-i1 cemecTp

MaxkcuManbHasi cymma pedTHHTOBBIX OaJIJIOB O pe3ysibTaTaM TeKyIlel padoThl U
MIPOMEKYTOUHBIX 3TANIOB OLIEHKH 3HAaHUH CTYJIEHTOB (pyOeKHBIN KOHTPOIIb) cocTaBiseT 100
0aos.

1 xonTponbHas Touka: Tembl Ne 1 —4
Tekymas padota ctynenTta — 15 6anios
[IpencraBneHre OTYETOB O CAMOCTOSITEIIPHOM U3yYCHUH TeM — 15 6ayuios.



HToroBsIii KOHTPOJIH 110 MOYJIIO: MTUChMEHHAs! KOHTpOJbHAs pabota — 20 Gaios.
Bcero — 50 6aiuios

2 xoHTposbHasg Touka: Tembr Ne 5 - 9

Tekymas padota cryaenTa — 15 6amnoB

[TpencraBieHre OTYETOB O CAMOCTOSITEILHOM M3y4YeHUU TeM — 15 Gaios.
HTOoroBBIl KOHTPOJIH 10 MOYJIIO: TUChMEHHAs KOHTPOJbHAs pabota — 20 6aios.
Bcero — 50 6amnos

Hroro - 100 6amioB 3a cemecTp

6-ii cemectp

MakcumaibHas CyMMa pEHTHHIOBBIX OAJUIOB IO pe3yJibTaTaM TeKyIIeld padoThl U
MIPOMEKYTOYHBIX 3TANIOB OIICHKH 3HAHHUH CTYJCHTOB (PyOEKHBIN KOHTPOJIb) cocTaBiser 60
0asIoB.

1 konTponbHas Touka: Temst Ne 10 — 13

Tekymias padota cryaenta — 10 6anios

[TpencraBieHre OTYETOB O CAMOCTOSITEIILHOM H3yUYEHUH TeM B yKa3aHHBIX (hopmax — 10
0aoB.

HToroBbIii KOHTPOJIb 110 MOAYJIIO: MMCEMEHHAs! KOHTpoJbHas pabota — 10 Gamos.

Bcero — 30 6amnos

2 xoHTponbHas Touka: Tembr Ne 14 — 18

Tekymias padota cryaenta — 10 6anios

[TpencraBieHre OTYETOB O CAMOCTOSITEIILHOM H3yYEHUH TeM B yKa3aHHBIX (hopmax — 10
OaJIoB.

HToroBbiii KOHTPOJIb 110 MOYJIIO: TUCbMEHHAs! KOHTpoJbHas pabota — 10 Gamos.

Bcero — 30 6amnos

Dx3amed - 40 6ayu1oB

Hroro: 100 6amios

9. VYYEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOLYJIS)

9.1. PexoMeHnayemas Jureparypa

9.3.1 Ilepeyenb NPOrpaMMHOI0 odecneyeHus

Kaspersky Endpoint Security 10 ns Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

OpenOffice

VLC media player

ADE

Foxit Reader

Notepad++

STDU Viewer

[SE yS—
oyl =) N3 BCCH (RN [XC ) OOY NG JOSY I S ) e

ISIS Draw




12 [Origin 8.1 Sr2

13 [STATGRAPHICS Centurion XVLII

14 OC Linux Ubuntu

15 [MnuorodyukumnonansHblil pegakrop ONLYOFFICE

9.3.2 CoBpeMeHHbIe Po(eccoHAIbLHBbIE 0a3bI JAHHBIX U HHGOPMAIIHOHHBbIE CIIPABOYHbIE

CUCTEMBbI
1 ApXUBBI )KypHaAJIOB U3AaTebCcTBA Nature
2 ApxuBsl )xypHasioB uzaarenbcerBa Oxford University Press
3 Pecypcel m3narenberBa Springer Nature
4 DnekTpoHHas Kojutekiusa KHUT Okcdopackoro Poccuiickoro dhonga
5 BJ] Web of Science
6 BJI Scopus
7 Kypnanst uznarenscrsa Taylor&Francis
8 XKypnuanst American Chemical Society (ACS)
9 BupTyansHbIif 9UTATBHBINA 3aJ1 AHCCEepTanid Poccuiickoii rocy1apcTBEHHONH OMOIMOTEKH
10 i’g;g;HTapHﬁ TBI'Y
11 Hayunas anekrponnas 6ubnunorexa eLIBRARY.RU (noamnucka Ha sxypHaibl)
12 |9BbC Tel'Y
13 [3BC BOOK.ru
14 OBC «Jlanby
15 |9BC IPRbooks
16 |9bC «YHuBepcuteTckas OuOIMOTeKa OHIAH
17 |9bC «IOPAUT»
18 [OBC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

Ayaur-1 OobopynoBanne

3-406 KOMIUIEKT y4eOHOil Me0enu, Bechl, 1a00paTopHble HOHOMEpPHI, opTaTUBHBIE pH-
METPBI, TOTEHIIMOCTAT-TAIBBAHOCTAT, CKaHeP, MKa(bl, KOMIBIOTEPHI, THPSI

3-404 KOMIUIEKT y4eOHO# Me0enn, MepeHOCHOH HOYTOYK, TPOEKTOP, aKBaIUCTUILISATOP,

Becel, UK ®dypbe cnektpomerp, komnbrorep, porokosopumerp KOK-2, sanekrponeun

11. METOANYECKHUE MATEPHUAJIBI U151 OBYUHAIOLIIUXCHA 11O OCBOEHHUIO

JTUCIATITAHBI

Pexomenayemast nurepaTtypa
A) OcHoBHas nuTeparypa:

1. Kucenes, 0. M. Xumus KoOpAUHAIMOHHBIX COSIMHEHUH ;| Y4EOHUK U TPAKTUKYM
st By30B / FO. M. KuceneB. — 2-e u31. — Mocksa : U3parensctBo FOpaiit, 2023. — 747 ¢. —
(Bricmiee oopazoBanue). — ISBN 978-5-534-13812-2. — TekcT : 37€KTPOHHBIH //
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3aaHus A1 KOHTPOJISL CAMOCTOSITENIbHOM pabOThI CTYI€HTOB

OCHOBHbIE IOHATHUS KOOPJAMHALMOHHOM Teopuu U ux pazsutue. Homenkmnarypa
KOOPIMHAIIMOHHBIX coequHeHM. [1oTHbIC U cOKpameHHbIe (POPMYIIBI KOOPIMHAITUOHHBIX
COCIMHEHUM.

XuMHU€ecKasi CBA3b B KOMIUIEKCHBIX COEIMHEHUX. DJIEKTpocTaTudyeckas treopus. Teopus
Kpuctamunaeckoro nois auranios. Merog MO JIKAO. IlpoctpaHncTBeHHas CTPYKTYypa
KOMILIEKCHOTO MOoHA. OCHOBHBIE THUITBI KOHPUTYpAITUil BHYTPEHHEN KOOPAMHAIMOHHON c(ephl.
Peakiuy KOMITJIEKCHBIX YaCTHUIl, OCHOBHBIEC TUTIBI peakiuii. JIabubHbIE M HHEPTHBIE KOMILJIEKCHI.
[IpaBuno tpancBausHus Yepusesa. I3oMepust B KOMIUIEKCHBIX COEAMHEHUSIX, TUIIBI ©30MEPUHU
(cTpyKTypHas H30MepHsl, TeOMETPUUECKast U ONTHYECKAst U30MEPHS).

XuMH4uecKasi CBA3b B KOMIUIEKCHBIX COEIMHEHMSIX MePEX0HbIX MeTauioB. Kunetuka u
MEXaHU3M PEAKIHNI KOMIUIEKCHBIX YaCTUILl. Y CTONYMBOCTh KOMIUIEKCHBIX COCIMHEHUI B
pactBopax. KoHCTaHTBI yCTOWYMBOCTH, (AKTOPHI, BIUSIOIINE Ha YCTOMUYNBOCTh KOMILIEKCHBIX
coenrHeHn. CUHTE3 KOMIUIEKCHBIX COEIMHEHUI, OCHOBHBIE PUHIIMIIBI.

Buapl KOMILIEKCOB, TPUMEHSIEMBIX B AHAJIMTUYECKON XUMUHU. [J€HTaTHOCTH JTUTaH0B.
KommiekcHbie nonbl. BHyTpruKoMIUIeKCHBIE coequHeHus. DPupHbIe Xenatsl. IOHHbIE acColMaThl.
Kunkue nonooomennuku. Crnenpdudeckue nonoooMeHHuku. Cuneprusm. Heoprannueckue
XenaThl (TeTepPOIOIUKUCIOTHI).

Xenarsl, xenatHbIi 3G dexT. BiusHue Ha yCTOMUMBOCTH XENAaTOB Pa3InYHBIX (PAKTOPOB.
Posnb ieHTpaIbHOTO MOHA, TPUPOABI TIOHOPHBIX aTOMOB. 3aBUCUMOCTh YCTOMYHUBOCTH XEJIATOB OT
pa3Mepa XeJIaTHOro MKJIA U YUCia [IUKJIIOB.

DHTPONUHHBIN (AaKTOP YCTONYMBOCTH XEIATHBIX IUKIIOB. DHTAIBIIMUHBINA (HaKTOp
YCTOWYMBOCTHU XETATHBIX HUKIOB. Makporukinueckuid ¢ ekt nmo K.b. Auumupckomy.
HNonodopsl. KpayH-a¢gupsl, nx HOMEHKIaTypa. 3aKOHOMEPHOCTh U YCTOMYUBOCTH KpayH-3(pHpOB.
Kpunranapel. CenekTHBHOCTh KPUIITAHIOB 110 OTHOIIEHUIO K METAJIJIaM. Y CTOWYHUBOCTh
KPUIITaH]IOB.

Bormpocs! k 3a4eTy 110 IUCIMIUIAHE

1. BO3HUKHOBEHNE, UCTOPUSI U PA3BUTHUE MOHATUN B XUMUU METAJITIOKOMIIIIEKCOB.
THUIBI XUMHYECKOU CBSI3U B KOMILIEKCaX. HOMEHKIIaTypa KOMIUIEKCHBIX COCIMHEHUM.

2. IlepBble TEOpUU CTPOCHUS KOMILJIEKCHBIX COEUHEHMMN, Teopus bioMcTpanaa-



ﬁepreHceHa. Teopust Bepuepa, ee Henpexoasias pojib BO BCell JanbHENIIEH HCTOPUN
KOOPJMHAIIMOHHBIX COCTMHEHUN. MeTO/1 BAJICHTHBIX CBS3EH.

3. Teopus KpUCTAIIIMYECKOTO MOJIS JIMTAHA0B. MarHuTHbBIE U ONITUYECKUE CBOMCTBA
KOMILIEKCHBIX COeIMHEHUM. CIIEKTPOXUMHUUECKUI PSI.

4. I3omepusi KOMILJIEKCHBIX COCIMHEHUN (TPOCTPAHCTBEHHASI, ONTUYECKAs ), METO/IbI
CHUHTE3a N30MEPOB KOMIUIEKCHBIX COCMHEHHUI.

5. Tunel koMIIeKCOB. JIeHTaTHOCTh JIUran10B. KOMIIJIEKCHBIE MOHBI.
BayTtpukomiuiekcHsie coenrHeHus. DdupHbie XenaTel. MoHHbIE acconuathl. XKuakue
noHooOMeHHUKH. CuHepru3M. Heopranudyeckue xenarbl (reTepornoaIuKHCIIOTHI).

6. YcroitunBocTh XenaToB. OnpeieeHue KOHCTAaHT YCTOMYHMBOCTH KOMILJIEKCOB.
XenaTtHbli 3 dekT. BiusHue eHTpaqbHOro aTomMa, MPUPOoIbl JOHOPHOTO aTOMa U XeJIaTHBIX
LMKJIOB. BiiMsiHue pa3zmepa v yuciia XeJaTHbIX IUKIIOB.

Borpocsl k 3k3aMeHy 10 TUCLUILINHE

1. AMMMaK 1 aMUHBI KaK JINTAH/bl KOOPJAUHALMOHHBIX COEJUHEHUN: TEHTaTHOCTb,
XUMHUYECKOE CPOJICTBO K KaTHOHAM-KOMILJIEKCOOOpa30BaTesiM, CIOCOOHOCTh K 00pa30BaHUIO G- U
T-cBsi3el, BimsHue Ha Y O/BUT CLICKTPHI KATHOHOB 3d-METAIIOB, TPAKTUYECKOE 3HAUCHHE
AMUHHBIX KOMILJIEKCOB.

2. B3auMocCBsI3b XUMUUYECKOM CTPYKTYPHI aMU(PATUYECKUX U aPOMATHIECKIX aMUHOB, UX
OCHOBHOCTU U YCTOMYHMBOCTU METAJUIOKOMILIEKCOB.

3. Boja v ruIpoKCUII-aHUOH KaK JIMT'aH]Ibl KOOPAUHAIIMOHHBIX COEIUHEHU: IEHTaTHOCTD,
CIOCOOHOCTH K 00pa30BaHUIO G- U T-CBS3EH, aKBAKOMITJICKCHI B COCTaBE KPHCTAJLIOTHIPATOB,
MIPAKTUYECKOE 3HAUCHHE aKBa- U THJIPOKCOKOMIIIEKCOB.

4. ®TOpUA-UOH KaK JIMTAaH] KOOPJAMHALUOHHBIX COEMHEHUI: JEHTAaTHOCTh, XUMUYECKOE
CPOJACTBO K KaTHOHAM-KOMILJIEKCOOOpa30BaTesiM, CIIOCOOHOCTh K 00pa30BaHUIO G- U M-CBA3EH,
BiustHAE Ha Y O/BUI CIEKTPBI KaTHOHOB 3d-METauIoB, MPaKTHYECKOE 3HaUeHHE (HTOPUIHBIX
KOMILJIEKCOB.

5. Xnopun-, 6poMu, HOAUI-aHUOHBI KaK JTUTaH bl KOOPAMHAIIMOHHBIX COSAMHEHUIA:
J€HTaTHOCTh, XMMUYECKOE CPOJICTBO K KATHOHAM-KOMIUIEKCOO0pa3oBaTesiM, CHOCOOHOCTh K
0o0pa30BaHUIO G- U T-CBs3€H, BIusHuE Ha Y ®/BUJI CIEKTPHI KATHOHOB 3d-METANIOB, IPAKTHYECKOE
3HAYEHUE XJIOPUAHBIX, OPOMUIHBIX U HOJUAHBIX KOMILJIEKCOB.

6. AMUHOTIOTMKAPOOKCHIIATHI (KOMIUIEKCOHBI) KaK JIMTaH/Ibl KOOPAWHAIIMOHHBIX
COEIMHEHUI1: IEHTaTHOCTh, XUMHUYECKOE CPOJICTBO K KATHOHAM-KOMILIIEKCOOOPa30BaTelsM,
CIOCOOHOCTh K 00pa30BaHUIO G- U T-CBsA3EH, BinsiHUE HAa Y D/BU ClIEKTpbI KAaTHOHOB 3d-
METaJIJIOB, MPAKTUYECKOE 3HAUEHNE KOMIJIEKCOHOB U KOMILJIEKCOHATOB.

7. KapbokcunaTsl Kak JJUTaH bl KOOPAUHAIIMOHHBIX COEJUHEHHI: IEHTaTHOCTH,
XMMHUYECKOE CPOJICTBO K KaTHOHAM-KOMILIEKCOO0pa3oBaTessiM, CHOCOOHOCTh K 00pa30BaHMIO G- U
T-CBsA3eH, BiusiHUE Ha Y D/BUJ CIIEKTPHI KATHOHOB 3d-MeTallIoB, MPaKTHYECKOe 3HAYCHHE
KapOOKCHJIATHBIX KOMILJIEKCOB.

8. Oprannueckue GochUHBI KaK JUTAHIbl KOOPIUHAIIMOHHBIX COSUHEHUN: IEHTATHOCT,
XMMHUYECKOE CPOJCTBO K KATHOHAM-KOMILIEKCOO0pa3oBaTessiM, CHOCOOHOCTh K 00pa30BaHMIO G- U
T-CBsA3eH, BiusiHuE Ha Y D/BUJ] CIIEKTPHI KATHOHOB 3d-MeTallIoB, MPAaKTHYECKOe 3HAYCHHE
(hoc(hMHOBBIX KOMILJICKCOB.

9. TuocnupThl (MEepKanTaHbl) ¥ THOADUPHI KAK JTUTAaHbl KOOPAMHAIIMOHHBIX COEAMHEHUN:
JEHTaTHOCTh, XUMHUYECKOE CPOJICTBO K KATHOHAM-KOMILJIEKCOOOPa30BaTesiM, ClIOCOOHOCTh K
00pa30BaHMIO G- U TT-CBsI3ei, BiausHuEe Ha Y D/BUJI CIEKTPBI KATHOHOB 3d-MeTasIoB, MPAKTUYECKOE
3HAYEHUE MEPKANTUIHBIX KOMILJIEKCOB.

10. lutnokxapOamaTsl U THYpaMIUCyJIb(UIbI KaK JIMTaHIbl KOOPAWHAIMOHHBIX
COETMHEHMI: IEHTaTHOCTh, XUMUYECKOE CPOJICTBO K KATHOHAM-KOMILIEKCO00pa30oBaTesiM,
CIOCOOHOCTH K 00pa30BaHUIO G- U T-CBsA3EH, BinsiHUE Ha Y D/BU ClIEKTPbI KAaTHOHOB 3d-
METAJUIOB, MPAKTHYECKOE 3HAYEHUE TUTHOKapOaMaTHBIX KOMIIJIEKCOB.

11. Makporukinnyeckue auraiibl. OCOOEHHOCTH MaKpOIMKIIOB KakK JIMTaH/IOB.
[IpakTueckoe 3HaYeHHE MAKPOIIMKIMUYECKUX METAJUIOKOMILIEKCOB.

12. HomeHnkiaTypa KOOpAMHAILMOHHBIX COCIUHEHNN.



13. N3oMepus KOOpIUHAITMOHHBIX COCTMHEHUN.

14. Xenarnsiii 3pdext. TepmoaunnamMmuueckoe 00bsICHEHUE XeTaTHOTO dhdeKTa.
OntumanbHbIM pa3Mep XeIaTHOTO IUKJIIA.

15. PaBHOBecHS B pacTBOpax KOOPJAWHAIIMOHHBIX coelMHeHUH. KOHCTaHThI HECTONKOCTH,
yCTOHYHBOCTH, 00pa3oBanus. KOHIIEHTpaIlMOHHBIE, TEPMOJUHAMHYECKHE, CMEIIaHHbIC
KOHCTAHTBHI.

16. Knaccudukanus KoMriekcooopa3oBaTesei Mo TUITY CTPOSHHUS SJICKTPOHHOM 000JI0UKH
noHa (aToMa). XMMHUYECKOE CPOJICTBO KOMILJIEKCOOOpa3oBaTesiel pa3IudHbIX TUIIOB K JOHOPHBIM
aToMam JIUTaHI0B.

17. B3auMocCBs13b THIA THOPHUIN3AIINHN JIEKTPOHHBIX OpOUTallell KOMILUIEKCOO0pa3oBaTels,
€ro KOOPJAMHAIIMOHHOT'O YMCJIa U MMPOCTPAHCTBEHHOTO CTPOSHUS KOMILICKCA.

18. Xumuueckas CBsi3b B KOOPAUHALIMOHHBIX COEMHEHUX. Teopusi BaJICHTHBIX CBSI3€H B
MIPUMEHEHHUU K KOOPIUHAIIMOHHBIM coeuHEeHUsIM. OOBbsICHEHUE TPOCTPAHCTBEHHOTO CTPOSHUS,
MAarHUTHBIX U CIIEKTPAJIbHBIX CBOMCTB KOMILIEKCOB.

19. XuMuueckast CBsI3b B KOOPJIMHAIIMOHHBIX COeAMHEHUAX. Teopusi KpUCTaNIMUECKOTO
OJIsI B IPUMEHEHUH K KOOPIMHAIIMOHHBIM coeTMHEHUSAM. OObsICHEHHE TPOCTPAaHCTBEHHOTO
CTPOCHHUSI, MATHUTHBIX U CIIEKTPAJILHBIX CBOMCTB KOMILICKCOB.

20. Db dext Ana—Tennepa.

21. CnekTpooTOMETPHUUECKHUE METOIbI UCCIICIOBAHMS KOMILICKCOOOpa30BaHUs B
pacTBopax. MeToa MOISPHBIX OTHOIIEHUH U METOJT M30MOJISIPHBIX CEPH.

22. IToTeHITMOMETPHYECKIE METO/IbI HCCIICIOBAaHNS KOMIUIEKCOOOPa30BaHUs B pacTBOPAX.
Meton breppyma.

DOH/J| OIIEHOYHBIX CPE/ICTB

Bepuo nmu yrBepxaenue «Meroa MK criekTpockonuu UCIonb3yeTcs A OnpeieaeHus
COCTaBa KOOPJUHALMOHHBIX COSAMHEHU?

A. Bepuo

b. He BepHO

Jnist ornpeiesieHust KOHCTaHT 00pa30BaHMs KOOPAMHAIMOHHBIX COETMHEHUI B pacTBOpPE
UCTOJb3YETCSI METOJT ...

A. KynoHOMETpHUYECKOTO TUTPOBAHUS

b. [ToTeHIMOMETPUYECKOTO TUTPOBAHMS

B. KoHayKTOMETPHYECKOTO TUTPOBAHUS

I'. CnextpodhoTOMETPUYECKOTO TUTPOBAHUS

YcTaHoBUTE NPAaBUIBHOE COOTBETCTBHUE METO/1a MCCIIEIOBaHUS U 00BEKTa HCCIIEeI0BAHNUS.
Merton uccnenoBanust OObEKT UCCIIETOBAHUS

I. UK cnekrpockonust A. PactBop B8 DMSO-d6

II. pH-meTpuueckoe TutpoBanue b. Pactsop B CCl4

III. AMP cnekrpockonus Ha npoTtoHax B. Pacteop B Boze.

Bam He06x01MMO MPUTOTOBUTH 00pasell Ui ONpeeNieHUs] KOHIIEHTPAI[UU pacTBOpa
xnopuna xene3a(Ill) MeTomoM KOMIIIEKCOHOMETPUYECKOTO TUTPOBAHUS. Y KQXKUTE IPABHILHYIO
MOCIEA0BATEIBHOCTD JICUCTBHIA.

A. ITomectuts B kK0n0y anukBoty pactBopa FeCl3

b. [TomectuTh B K010y aTMKBOTY pacTBOpa MHIMKATOpa

B. I[Tomectuts B k0710y 100 M1 OMANCTUILIMPOBAHHON BOJIBI

I'. [TomecTuTh B KOOy amUKBOTY Oy(epHOTO pacTBOpa

Kakoii 065ém 0.05 M pactBopa Tpusona b morpebyeTcs st KOMILUIEKCOHOMETPHUIECKOTO
tutpoBanus 100 mu pactBopa, coaepxkariero 0.0015 M MgCl2 u 0.0025 M CaClI2?

A. 3 mn

b. 5 mn



B. 8 M

JlMHa XUMHYECKOH CBSI3M MEX]Ty KOMILIEKCOOOpa3oBaTelieM 1 JOHOPHBIM aTOMOM JIMTaH/1a
MOJKET OBITh OIpe/ieTIeHa METOI0M aHaJn3a

Jlyist onipe/iesieHrst KOHCTaHT 00pa30BaHusl KOMIUIEKCHBIX COeIMHEHUI MeTojoM pH-
METPUYECKOTO TUTPOBAHUS B KAUECTBE MUHIUKATOPHOTO UCIIOJIb3YETCsI AIIEKTPOA

Jnst u3ydeHust CTpyKTypbl TBEPAOTO KOMIUIEKCHOTO coerHeHust metoaom MK
CHEKTPOCKOMUU HYKHO MIPUTOTOBUTH 00pa3el B BUE

B XxuMu# KOOpAMHAIIMOHHBIX COSTUHEHUN MeTO crieKTpodoroMeTpun YD 1 BUAMMOM
00JIaCTH UCTIOJIB3YETCS IS ONPEICIICHUS

[Tpu onpeneneHuy KECTKOCTH BOABI METOIOM KOMIUIEKCOHOMETPHUECKOTO TUTPOBAHUS
HCIIOJIb3YETCS OydepHbIii pacTBOp

BepHo nmu yBepxkaeHue « KypHas Gpu3zndeckoit XUMUN» HE MyOJIMKYET Pe3yIbTaThl
WU3y4YE€HUS CBOMCTB KOOPJIUHAIIMOHHBIX COCTUHEHUN) ?

A. Bepuo

b. He BepHo

Pe3ynbpTaThl HOBBIX HCCIEI0OBAaHUI B 00JIACTH XUMUU KOMIUIEKCHBIX COEAMHEHUN
MyOJIUKYIOTCS, B OCHOBHOM, B TIEPUOJAMYECKUX U3TAHUAX (GKypHaIax) ...

A. XXypHasl opraHu4ecKo XuMuu

b. )XypHan HeopraHn4ecKol XuMuu

B. KoopannauuoHHass Xumus

I'. BBICOKOMOJIEKYJISIpHBIE COEIMHEHMS

Ha caifte kaxoif opraHu3anuu uckaTh HHPOPMAIIUIO M0 MATEHTaM B 00JaCTH MOIY4YEeHUS U
HCIIOJIb30BaHUsI KOMIUIEKCHBIX COEIMHEHUN?

A. denepanpHas ciayx0a 0 HHTEIUIEKTYaIbHOM COOCTBEHHOCTH (rospatent.gov.ru)

b. ®enepanbHblil HHCTUTYT MPOMBIIITIEHHON coOcTBeHHOCTH (fips.ru)

B. Poccuiickoe aBTopckoe 001iecTBo (rao,ru)

I'. ®enepasibHOE areHTCTBO MO TEXHUYECKOMY PErYJIMPOBAHUIO U METPOJIOTUH (Tst.gov.ru)

Bepno n1u yrBepxkaeHue «MeToauka CHHTE3a HOBOTO KOMIUIEKCHOTO COSIMHEHHMSI OTHMCaHa
B KypPHAQJIbHOM CTaThe€, HO HE 3allIMILEHA TATEHTOM, I0O3TOMY €€ MOYKHO HCIOJIb30BaTh U
myOIUKOBaTh 0€3 CCHUIKH Ha aBTOPOBY.

A. Bepuo

b. He BepHo

Bepno nu yTBepxkeHne «Pe3ynbTaThl HCCIIEI0OBaHUS CTPYKTYPHI U CBOWCTB
KOOPJAMHAIIMOHHBIX COeMHEHNH, omyOrnkoBaHHbIe B 1950-1980-x romax ycrapenu u uX HE CTOUT
MMPUHUMATh BO BHUMaHUE» ?

A. BepHo

b. He BepHo

KpayH-3¢upsl, KpunTanasl, KaJuKc-apeHbl, TOPp(GUPUHBI U HTATOIMAHIUHBI OTHOCSITCS K
JTUTaHaaM




[Tpu 0O6pa3oBaHUU XENATHOTO KOMIUIEKCA MPOUCXOIUT

®depporien (buc-nS-mukinoneHTaauneHmw-xkene30(1l)) ornocurcs k kiaccy

Hucrmatun (muc-auxiaopoaunammuH-tuiatuaa(ll)) HaxoauT npuMeHeHue B

JutuzoH (mudeHnntunokap0azoH) o0pa3yeT KOMIEKCH ¢ KATHOHAMH MHOTHX METAJIJIOB U
UCTIOJB3YETCS ISl OTIPE/ICIICHUST METANIOB METOJIOM aHalm3a




