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1. IEJIM Y1 3AJIAYM TUCTUTIINHBI

esn ocBOCHUSA TUCHUIIMHBI (MOYJIA):

N3ydyeHne 0CHOB XMMHH KOOPJIMHAMOHHBIX COCIMHEHNI KaK CaMOCTOSITENILHOTO pa3ena
COBPEMEHHON XUMUHU.

3amaun:

N3ydenune npupoabl XUMHUYECKOM CBSI3U B KOOPAMHALUOHHBIX COEAMHEHUSIX, CTPOCHHUS
KOOPIMHAIIMOHHBIX COCTUHEHH, CBOMCTB KOOPAUHAIMOHHBIX COCIMHEHUN 1 o0acTell ux
MPUMEHEHHUS.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII
Hukn (pa3nen) OIl: B1.B
TpeOoBaHusl K NPeIBAPUTEILHON MOATOTOBKE 00y4YaI0mIerocs:

Heopranunueckas Xxumus
Crpoenue BemecTsa
AHanuTuyeckas XuMHUs
Oprannueckasi XUMHS

JMCHHUIIMHBI (MOYJIH) H TPAKTHKH, JJI51 KOTOPBIX 0CBOEHHE TAHHON JUCITHNIMHBI
(MoayJist) He00X0AMMO KaK MpeauiecTBYIOLIee:

Hayuno-uccnegoBarenbckas padora
CrektpodoromeTpus

[IpennumioMHas npakTuka

CoBpeMeHHast XUMHS 1 XUMHUUYecKasi 0€30MacHOCTh

XUMHUYECKHE OCHOBBI OMOJIOrMUYECKUX POLIECCOB
3. OBPBEM JJUCHUIIVINHbI

O0mas TPyA0EMKOCTh 53ET
Yacos 110 yueOHOMY ILIaHy 180
B TOM 4HcJIe:

ayJIMTOPHbBIC 3AHITHUS 70
camMoCTosITeNIbHasl paboTa 83
4acOB Ha KOHTPOJIb 27

4. IITAHUPYEMBIE PE3YJIbTATBI OBYYEHMUSA IO JUCIUMIIIMHE,
COOTHECEHHBIE C IJTAHUPYEMBIMH PE3YJbTATAMU OCBOEHUA
OBPA3OBATEJIBHOU ITPOI'PAMMBI

[TK-1.1: InaHupyet oTaeNbHBIE CTAUU HCCIEA0BaHU TPH HaIuuuu odriero niaana HUP

YPOBGHB 1 3HaTh OCHOBHbIE ITOHATHSA XUMHU KOMITJIEKCHBIX COC}II/IHGHI/Iﬁ

ypOBeHL 1 YMmeTh pa3jindaTb KOMIUJICKCHBIC COCIUHCHU, JBOMHEIE COJIH U IMPpOCTBIC
COCOUMHCHUA

ypOBeHB 1 BJ'Ia)IeTI) npueMamMu pa6OTI)I C KOMINJICKCHBIMU COCAMHCHUSIMHU B LCIIAX
XUMHUYCCKOI'O aHajIn3a

[TK-1.2: BeibupaeT TeXHHYECKHE CPEICTBA M METObI UCTIBITAHUH (13 HAOOpa UMEIOIIIIXCS)
JUISl pelieHus mocTaBieHHbIX 3a1a4d HUP

VYposenb 1  3HaTh TEOpPETUUYECKHE OCHOBBI CIIEKTPO(POTOMETPHUUECKHUX U
MOTEHIIUOMETPUYECKUX METOJI0B UCCIEA0BAHNS KOMIIJIEKCHBIX COEMHEHUN
B pacTBOpax

YpoBenb |  YMeTh NPUMEHUTH CEKTPOGHOTOMETPUUECKHE U TOTEHIIMOMETPHUUECKHE
METOJIbI ISl OIIPENIETIEHHS] COCTaBa U YCTOMYMBOCTH KOMIUIEKCHBIX
COCIMHEHUH B PacTBOpE



Yposens |

Brnagets HaBbIKaMu pabOTHI CO CEKTPO(YOTOMETPOM U HOHOMEPOM

I1K-1.3: 'oTOBUT OOBEKTHI UCCIIENOBAHUS

Yposens |

VYposens 1

Yposens |

3HaTh OCHOBBI MATEMAaTUYECKUX METOJIOB pacyeTa paBHOBECUM B pacTBOpax
KOMIIIEKCHBIX COSTMHECHUH

YMeTh paccuuTaTh COCTAB U YCTOMYMBOCTh KOMILJIEKCHBIX COCIMHEHU,
00pasyromuxcs B pacTBOPE, UCXO/IsI U3 TOTCHIIMOMETPUUYECKUX U
CHEKTPOPOTOMETPUUECKHUX JaHHBIX

Biagets HaBbIKaMu pabOTHI ¢ TPOrpaMMaMi pacdyeTa XUMHUECKUX
pPaBHOBECHUM B paCTBOpax KOMIUIEKCHBIX COSAUHECHUI

[1K-2.1: IIpoBOaUT NEPBUYHBIN MOUCK HMHPOPMALIUHU T10 33JJaHHON TeMaTHKe (B T.4., C
HCII0JIb30BaHUEM NIATEHTHBIX 0a3 1aHHBIX)

Yposens 1
VYposens 1

VYposens 1

3HaTh TEOPETUUYECKUE OCHOBBI CTPYKTYPhI U CBOMCTB KOMITJIEKCHBIX
COCTUHEHUN

ONPEJICTUTh KAUeCTBEHHBIN U KOJIMYECTBEHHBIM COCTAB KOMILIEKCHBIX
COCIMHCHUI

BnaneTs MeTogMKaMU XMMHYECKOT'O aHAJIM3a, OCHOBAaHHBIMH Ha
HCMOJIb30BAHUU KOMIUIEKCHBIX COEMHEHHUIN U pEaKIINil
KOMILIEKCOOOpa30BaHUs

[1K-2.2: Ananuzupyet u 0000-11aeT pe3yabTaThl HATEHTHOTO OKUCKA M0 TEMATHKE MPOEKTa
B BBIOpPaHHO 001aCTH XUMHH (XUMHUYECKOH TEXHO-JIOTHH)

VYposens 1

VYposens 1

VYposens 1

3HaTh OCHOBHEIC XHUMHUYCCKUC, CI)I/I?;I/I‘-IGCKI/IC N TCOPCTUUCCKHEC ACIICKThI
XUMHYCCKOI'O IMPOMBIIIJICHHOI'O ITPOU3BOJACTBA C YUETOM CBIPHCBLIX U
QHCPICTHUYCCKUX 3aTpaT,; OCHOBHBLIC MCTOJAbl MATEMATHUYCCKOI'O
MOACIIUPOBAHUA, CTATUCTUKH; OCHOBHBIC TCXHUYCCKUC I10KA3aTCIIN
TCXHOJIOTHUYCCKOTI'O IMponecca,

YMmeTh MNPUMCHATH OCHOBHBIC 3aKOHBI XUMHWHU IIPU O6Cy>KI[€HI/II/I
MOJIYUYCHHBIX PE3YJIbTATOB, B TOM YHUCJIC C IIPUBJICUCHUCM
I/IH(l)OpMaI_[I/IOHHBIX 6a3 JaHHBIX; IPUMCHSTH IMOJTYYCHHBIC 3HAHU HA
IIPAKTUKE; ITPOBOAWUTDH YHUCJICHHLBIC pvaéTbI OCHOBHBIX TCXHUYCCKUX
MoKasaTeliell TEXHOJIOTHIECKOI O nmponecca,

Bitagets HaBbIKAMU XMMHYECKOTO SKCIIEPUMEHTA, OCHOBHBIMHU
CUHTETUYECKUMH U aHATIMTUYECKUMU METOJAMU IOJIy4EHUS U
UCCIIEIOBaHMS XUMUYECKUX BEIECTB U peaKkluii; HaBbIkaMHu paboThl Ha
COBpEMEHHOM yueOHO-Hay4yHOM amnmaparype npu NpoBeIeHUN XUMHUECKUX
SKCIEPUMEHTOB; IPUHIMIIAMH KOJIMYECTBEHHOW OLIEHKH OCHOBHBIX
TEXHUYECKUX I0Ka3aTelIel TEXHOJIOTHUECKOT0 IPOLECCa;

5. BUJbI KOHTPOJIA
Bunbl KOHTpOJIsL B ceMecTpax:
JK3aMEHBI 6
3a4YE€THhI 5

6. SI3BIK ITPEIIOJIABAHUA

SI3BIK TIpenojaBaHus: pyCCKHUH.

7. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI (MOAYJISA)

Kon
3aHAT.

HanmeHnoBaHue pa3ieiioB u Bun Cemectp | Hacos | Hctou- | Ilpumeyan-

TeM 3anaTus | / Kypce HUKH ue

Paznen 1. Tema 1. OcHOBHEIE
[OHATUA XUMUH
KOOPJIMHAIIMOHHBIX COSTMHCHUN




1.1 Jlex
1.2 JIab
1.3 Cp
Paznen 2. Tema 2. Homenknarypa
KOOPIMHAIIMOHHBIX COCTMHCHUI
2.1 Jlex
2.2 J1ab
2.3 Cp
Pasnen 3. Tema 3.
[IpocTpaHCTBEHHOE CTPOCHUE
KOOPJIMHAIIMOHHBIX COSTMHCHUN
3.1 Jlex
3.2 JIab
3.3 Cp
Paznen 4. Tema 4. zomepust
KOOPJIMHAIIMOHHBIX COCIMHCHUN
4.1 Jlex
4.2 BIET
4.3 Cp
Pazgen 5. Tema 5. PaBHoBecus B
pacTBOpax KOOPAUHAIIMOHHBIX
COCJIMHEHMH.
51 Jlex
5.2 J1a0
5.3 Cp
Pazgen 6. Tema 6. XuMmugeckas
CBSI3b B KOOPAMHAIIMOHHBIX
coenuHeHUAX. Teopus
KPUCTAJUTHYECKOTO MO, DPheKT
Sua-Tennepa.
6.1 Jlex
6.2 J1ab
6.3 Cp




Paznen 7. Tema 7. CiekTpasibHBIC
1 MarHUTHBIC CBOMCTBA
KOMILIEKCOB.
CHeKTpOXUMUYECKUH PSiAL.

7.1 Jlex
7.2 JIab
7.3 Cp
Paznen 8. Tema 8. Teopus
BAJICHTHBIX CBI3EH
8.1 Jlex
8.2 JIab
8.3 Cp
Paznen 9. Tema 9. Teopus
ITupcona.
9.1 Jlex
9.2 JIab
9.3 Cp
Pasnen 10. Tema 10. MeTosl
HCCIIEIOBAHUS
KOOPIMHAIIMOHHBIX COCTMHEHUI
10.1 Jlex
10.2 JIab
10.3 Cp
Pasnen 11. Tema 11. Tumnsr
KOMILJIEKCOOOpa30BaTeIIeH.
11.1 Jlex
11.2 JIab
11.3 Cp
Pasgen 12. Tema 12. JIuraunsl ¢
JIOHOPHBIMHU aTOMaMH KHUCIIOPOJia
12.1 Jlex
12.2 JIab
12.3 Cp

Paspen 13. Tema 13. JIuranasl ¢
JIOHOPHBIMH aTOMaMH a30Ta




13.1 Jlex 6 2
13.2 JIab 6 2
13.3 Cp 6 5
Pasnen 14. Tema 14. JIurauael ¢
JIOHOPHBIMHU aTOMaMH CEPBI
14.1 Jlex 6 2
14.2 JIab 6 2
14.3 Cp 6 5
Pasnen 15. Tema 15. Jluranael ¢
JIOHOPHBIMHU aToMamu (ocdopa
15.1 Jlex 6 2
15.2 JIab 6 2
15.3 Cp 6 5
Pasnen 16. Tema 16. JIuraunsl ¢
JIOHOPHBIMHU aTOMaMH yTjiepo/ia
16.1 Jlex 6 2
16.2 JIab 6 2
16.3 Cp 6 5
Pazgen 17. Tema 17. 'amorenu-
AHWOHBI B KAYECTBE JIUTAHI0B
17.1 Jlex 6 2
17.2 JIab 6 2
17.3 Cp 6 5
Pasgen 18. Tema 18. [1u-
KOMILJIEKCHI.
18.1 Jlex 6 2
18.2 JIab 6 2
18.3 Cp 6 5
Cnucok 00pa3oBaTeJbHBIX TEXHOJIOTHH
1 | AxTHBHOE ClylIaHue




2 |Wndopmarnmonnsie (1udpoBbIe) TEXHOIOTHH

8. OHEHOYHBIE MATEPHUAJIbL /151 IIPOBEJEHWA TEKYIIEA U
IMPOMEXYTOYHOU ATTECTALLUU

8.1. OIIeHO‘lHLIe MaTepuaJbl 1JId IIPOBECACHUA Telcymei/i arrecranuu

Tecr 1. U3 npeasioxkeHHOTO CKCKa BHIOEPUTE PEAKTHUB, MOAXOASIIUN AJIsl ONIpEeACTICHUS
nonoB Ni2+ B pacTBoOpe.

A. Peaktu ®uiepa;

b. peaktuB Uyraesa;

B. Peaktus Tomnnenca.

Tecr 2. B cocraB Heccrnepa, ucnonb3yemMoro st oOHapyXeHus: 1 POTOMETPHUIECKOTO
OIpEIETICHUSI aMMHaKa BXOUT KOMIIJIEKCHOE COeTMHEHHUE. . .

A. K2[Hgl4]

b. K3[Fe(CN)6]

B. K3[Co(NO2)6]

Tecr 3. Xpomoxkanuessie kBaciibl KCr(SO4)2:12H20 npeacraBisitoT co0oii. . .
A. TIpOCTYIO COJIb;

b. 1BoliHYIO COB;

B. xomIuiekcHOE COeIMHEHHE.

Tect 4. Munepan xjopuja Kajvs U XJIOpUJa HaTPHsl CUIIbBUHUT MPEJCTABISAET COOOM. . ..
A. Cmech IpOCTHIX COJIEeH;

b. nBOMHYIO COJIB;

B. xoMILIEKCHOE COETMHEHUE.

Tect 5. Ykaxkure NpaBUIIbHBIN OTBET. /JJ€HTaTHOCTH JIMTaHJA — 3TO. ..
A. HUucno 1OHOPHBIX aTOMOB JINTAH/IA;

b. Yucno cBsa3eit MeTaaa—JIUran/;

B. Uucio k0opAMHAIMOHHBIX MECT, 3aHUMAEMBIX JIMTAHIOM.

Tect 6. Ykaxkute npaBUiIbHBIN OTBET. [[OHITHE «KOOPIMHAIIMOHHOE COCTUHEHUE. . .

A. Gosee y3K0e, 4eM MOHSITHE «KOMIUIEKCHOE COEMHEHUE), YACTHBIN CiTydait
KOMILIEKCHOT'O COSIMHEHUS;

b. paBHO3HAYHO MOHATHIO «KOMIUIEKCHOE COEIMHEHUE)», CHHOHUM;

B. bornee mmpokoe MoHsATHE, YeM «KOMILUIEKCHOE COSTUHEHHEY, BKITIOYAeT B ce0s
KOMIIUIEKCHBIE COeINHEHHS.

Tect 7. TpeOyetcst onpenenuts cocras komriekcoB menu(ll) ¢ umuHOIMYKCYCHOM
KHCJIOTOM CHIEKTPOPOTOMETPHUIECKUM METOI0M U30MOJISIpHBIX cepuil. Uto Bam motpebyercs mist
BbINOJIHEHUS paboThl? [lepeurciuTe HEOOXOAUMBIE:

A. npubopsr;

b. mocyny;

B. peaktussl;

I'. [Iporpammel 1iist pacuera.

Tect 8. CnekTpooTOMETPHUUECKUM METOJIOM U30MOJISIPHBIX CEPUI MOKHO ONPEAETUTh
A. cocTaB BceX KOMIUIEKCHBIX (OpM, 00pa3yroIIUXCs B pacTBOPE;
b. coctaB koMIIIEKCA C MAKCUMAJIBHBIM YMCIIOM JINTaH/I0B.

Tect 9. pH-MeTpuueckum MeTooM bbeppyma MOKHO OIIPEIENIUTH COCTaB U yCTONYUBOCTh
A. Bcex KOMIIIEKCOB, 00pa3yIoUIMXcs B pacTBOPE, B TOM YKCJI€ IPOTOHUPOBAHHBIX U
T'UIPOKCOKOMITJIEKCOB;




b. TompkO CpC€AHUX KOMIIJICKCOB C pa3JIMYHBIM YHUCJIOM JIMT'aHOAOB,
B. Tonpko MOHOJIMTAaHAHBIX CPCAHUX U ITPOTOHHUPOBAHHBIX KOMIIJICKCOB.

Tect 10. Ykaxute npaBuiibHbIN OTBET. B 0OCHOBE pacdera cocTaBa U yCTONYMBOCTH
KOMILJIEKCOB METOJIOM bbeppyma JiexuT

A. Pacuer 3Hauenuii pyHKIuu oOpa3oBaHusl IS KaXK0W TOYKH SKCIIEPUMEHTAIbHON
KpUBOW TUTPOBAHUS;

b. Pacuer Teopernueckoli KpUBOM TUTPOBAHUS, MAKCUMAIIBHO OJIM3KOM K
JKCIIEPUMEHTAILHOM, HA OCHOBE 3aIaHHON MOJIEJIM PAaBHOBECHM B CUCTEME.

Tect 11. Moaenb XuMU4eCKMX paBHOBECUM, UCIIONb3yeMas [yl pacueTa KOHCTAHT
paBHoBecwuii B mporpamme NeWDALSFEK 6a3upyercs Ha KUCTIOTHO-OCHOBHON TEOPHUH. ..

A. Appennyca—OcTBalIbja;

b. JIptouca;

B. bpencrena—Jloypu.

8.2. OneHo4HbIe MaTEPHUAJIbI IJIsl IPOBEIEHHUS IPOMEKYTOYHOM aTTECTALMHU

Tect 1. Bam nmocraBiiena 3agada onpeieuTh KECTKOCTh BOAbI METOAOM
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSL. Y KaXKUTE HEOOXOAUMBIE JIsl IPOBEICHUS
AKCIIEPUMEHTA. . .

A. TUTpaHT;

b. OydepnsIii pacTBOD;

B. ungukarop.

Tect 2. Bam mocrasiieHa 3a1a4a KOJIMYECTBEHHO ONPEICIUTh coaepkanre noHoB meau(ll)
B PACTBOPE METOJIOM KOMIIEKCOHOMETPUUYECKOTO TUTPOBAHUS. Y KaXKUTE HEOOXOIUMBIE JUIs
IIPOBE/ICHUS SKCIIEPUMEHTA:

A. TUTpAHT;

b. OydepnsIii pacTBOD;

B. ungukarop.

Tect 3. Koopaunanuonnsie coenuaenus miatubl( 1) uMeroT cTpykTypy miIockoro
KBaj[paTta. DTO COOTBETCTBYET THITY THAPUAN3AIMN dJICKTPOHHBIX opbouTtaseii Pt(1l)

A. sp3

b. dsp2

B. sp3d

I'. sp3d2

Tect 4. KoMmekcsl, Ui KOTOPBIX B paCTBOPE XapaKTepeH ObICTPhI 0OMEH JTUTaH/0B
MEX]y PaCTBOPOM U KOOPIUHALIMOHHOM c(hepoit Ha3bIBAIOT

A. neprTHbIMY;

b. JlabunbHbIMU.

8.3. TpeGoBaHus K peliTHHI-KOHTPOJIIO

TpeboBaHMsI K pEUTUHT-KOHTPOJIIO

5-it cemectp

MakcumanbHasi CyMMa peHTHHIOBBIX 0AJUIOB 110 pe3yibTaTaM TeKylled paboThl U
MIPOMEXYTOUHBIX TAlOB OIIEHKU 3HAHUI CTY/IEHTOB (pyOexkHbIN KOHTPOJIb) cocTanisieT 100
0aJIoB.

1 xoHTpoNBbHAs Touka: Tembr Ne 1 —4
Texymias padorta cryaenTta — 15 Ganos
[IpencraBieHre OTYETOB O CAMOCTOSITEILHOM M3y4eHUU TeM — 15 Ganos.



HToroBpIit KOHTPOJIb IO MOJTYJIIO: TUCEMEHHASI KOHTPOJIbHAs padoTta — 20 6aios.
Bcero — 50 6amnoB

2 koHTposbHast Touka: Tembr Ne 5 - 9

Texymias pabora cryaenrta — 15 Ganos

[IpencraBieHne OTYETOB O CAMOCTOSITEIbHOM M3y4eHUU TeM — 15 Gaos.

W TOroBbIi KOHTPOJIb 110 MOAYJIIO: IUCbMEHHAs! KOHTpOJIbHAs paboTta — 20 Gaios.
Bcero — 50 6amnnos

Hroro - 100 6amioB 3a cemecTp

6-i cemecTp

MaxkcumanbHasi CyMMa peHTHHIOBBIX 0AJUIOB 110 pe3yabTaTaM TeKylIel padoThl U
IIPOMEXKYTOUHBIX TAllOB OLIEHKU 3HAHUI CTYIEHTOB (pyOeXHbIN KOHTPOIIb) cocTaBiseT 60
0aJIoB.

1 konTponbHast Touka: Tembr Ne 10 — 13

Tekymas padora crynenta — 10 6amios

[IpencTaBneHne OTYETOB O CAMOCTOSTEIPHOM U3yYCHUH TEM B yKa3aHHBIX (opmax — 10
0aoB.

W TOTrOBBII KOHTPOIIB II0 MOAYJIIO: TUCHMEHHAs! KOHTPOJIbHAs paboTta — 10 Gayios.

Bcero — 30 Ganos

2 xoHTpoabHas Touka: Tembr No 14 — 18

Tekymas padora crynenta — 10 6amios

[IpencTaBneHne OTYETOB O CAMOCTOSTEIHPHOM U3yYCHUH TEM B yKa3aHHBIX (opmax — 10
0aoB.

W TOTrOBBII KOHTPOIIB TI0 MOYJIIO: TUCHMEHHAs! KOHTPOJIbHAs padoTta — 10 Gayios.

Bcero — 30 6amnos

Dk3ameH - 40 6ayu1oB

Hroro: 100 6auioB

9. YYHEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE
JUCHUITVIMHBI (MOYJIA)

9.1. Pexomenayemas iureparypa

9.3.1 Ilepeyenb NPOrpaMMHOro odecneYeHus

Kaspersky Endpoint Security 10 anst Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

OpenOffice

VLC media player

ADE

Foxit Reader

Ol N0 B|lWIN]| -

Notepad++

STDU Viewer

[EY
o

-
[N

ISIS Draw




12 | Origin 8.1 Sr2

13 |STATGRAPHICS Centurion XVL.11

14 | OC Linux Ubuntu

15 | Mmuorodynknuonansusiii pegaktop ONLYOFFICE

9.3.2 CoBpeMeHHbIe podeccuoHATIbHbIE 0a3bl JAHHBIX U HH(POPMALIMOHHBbIE CTIPABOYHbIE

CHCTEMBbI
1 ApXUBBI )KypHAJIOB U3/1aTeibCcTBa Nature
2 ApxuBbl xypHanoB uznarenscrea Oxford University Press
3 Pecypcel u3narenscrBa Springer Nature
4 OnexrponHas koyutekuus KHUr Okcopackoro Poccuiickoro ¢ponna
5 BJI Web of Science
6 b1 Scopus
7 XKypnans! uzgarenscrsa Taylor&Francis
8 Kypnuanet American Chemical Society (ACS)
9 BupTtyanbHblii ynTansHbIN 3a1 aucceptauuii Poccuiickoii rocyiapcTBeHHON OMOIHOTEKH
10 gg;[S;HT&prI Tel'Y
11 |Hayunas snexktponHas 6ubmuoreka ELIBRARY.RU (moamnucka Ha xypHabl)
12 [3BC Tel'Y
13 [3BC BOOK.ru
14 |9BC «Jlaub»
15 [3BC IPRbooks
16 |3BC «YHuBepcurerckas OMOIMOTEKA OHIANH»
17  [3BC «fOPAUT»
18 |9bC «ZNANIUM.COM»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOY JIS)

Ayaur-s OobopynoBanue

3-406 KOMILIEKT yueOHOI MeOenu, Bechl, 1a0opaTopHble HOHOMEPHI, TOPTaTUBHBIE PH-
METpPBI, NOTEHIIMOCTAT-TAIbBAHOCTAT, CKaHep, MKa(bl, KOMIBIOTEPHI, TUPSI

3-404 KOMIUIEKT y4eOHOU MeOeu, MepeHOCHON HOYTOYK, MPOEKTOP, aKBATUCTHILIATOD,

Bechl, UK ®dypre criektpomerp, koMmnbiotep, potokongopumerp KDK-2, snexkrponeun

11. METOAUYECKHUE MATEPHAJIBI VIS OBYYAIOIIIUXCA 110 OCBOEHHIO

JUCHUTIINHBI

PexoMeHnnyemas nuteparypa
A) OcHoBHas nuTeparypa:

1. Kucenes, 0. M. Xumus KoOpAHHAIMOHHBIX COEIMHEHUH ;| YU€OHUK U IPAKTUKYM
s By30B / FO. M. KuceneB. — 2-e u3a. — Mocksa : M3garensctBo FOpaiit, 2023. — 747 ¢. —
(Boiciiee obpazoBanue). — ISBN 978-5-534-13812-2. — TekcT : 31€KTPOHHBIH //
OopasoBarenbhas wiathopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/519752

2. Heynaunna, JI. K. XuMus KoopAMHAITMOHHBIX COSTMHEHUH : yaeOHOE TTocoOue JJis
By30B / JI. K. Heynauuna, H. B. Jlakuza. — Mocksa : UznarensctBo FOpaiit, 2023. — 123 ¢c. —



(Bricmiee oopazoBanue). — ISBN 978-5-534-17307-9. — TekcT : 37eKTpOHHBIH //
O6pazoBarenbHas mwiatpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/532846

0) JononuurensHas auTeparypa:

1. Heynaunna JI.K. ®u3nko-xuMu4ecKre OCHOBBI IPUMEHEHUS KOOPANHALMOHHBIX
coeaunenuil : yueobnoe nocodue / JI.K. Heynaunna, H.B. Jlakuza ; MunuctepcTBo 00pazoBaHus U
Hayku Poccuiickoii @enepanuu, Ypanbckuil henepanbHblii yHUBEPCUTET UMEHH MTEPBOTO
[Ipesunenta Poccuu b. H. Enpriuna. - ExkatepunOypr : 3natenbcTBo Y palbCKOTO YHUBEPCHUTETA,
2014. - 125 c. : un., Tabm., cxeM. - ISBN 978-5-7996-1297-9 ; To xe [IaeKTpoHHBIN pecypc].
Pexum noctyna: http://biblioclub.ru/index.php?page=book&id=275816

2. Heénosa O.B. Xumusi KOOpIMHALIMOHHBIX COEAMHEHUN [ DNEKTPOHHBIN pecypc] :
yaeOHoe nocobue / O.B. Heénoga, JI.M. KybanoBa. — DnekTpoH. TeKCTOBbIC AaHHBIE. — CapaToB:
Aii [Tu Op Menua, 2017. — 75 ¢. — 978-5-4486-0041-8. — Pexum gocryna:
http://www.iprbookshop.ru/73347.html

3. ®enotoB M. A. SnepHblii MAarHUTHBIN pE30HAHC B HEOPraHUYECKON U
KOOPJAMHAIIMOHHOU XUMUU. PacTBOphI U xuaKocTH. M.: ®uzmatiut, 2010. 384 ¢. — DaeKTpOHHBIH
pecypc. — Pexxum nocryma: http://biblioclub.ru/index.php?page=book_red&id=76645&sr=1

4. CuzoBa O.B. MounekynspHas CHMMETPUS B HEOPTraHHUECKON 1 KOOPINHAIIMOHHOM
XUMUU [ DneKTpoHHBIH pecypce] : yued. mocodue / O.B. Cuzosa, H.B. iBanoBa, A.A. Banun. —
OnektpoH. nan. — Cankr-Ilerepoypr : Jlanb, 2016. — 276 ¢. — Pexxum noctyma:
https://e.lanbook.com/book/76285

3a,I[aHI/I$[ JJIAA KOHTPOJIA CaMOCTOSITEILHOM pa6OTLI CTYACHTOB

OcHoBHbIE IOHATHS KOOPJAMHAILIMOHHON Teopuu U ux pa3Buthe. Homenknarypa
KOOP/AMHAIIMOHHBIX coefMHeHuH. [1oHble 1 cokpaleHHble (OopMYIbl KOOPIMHALMOHHBIX
COCTMHEHUM.

XuMHYecKas CBS3b B KOMILJIEKCHBIX COEIUHEHUAX. DIEKTpocTaTHuecKas Teopus. Teopust
Kpuctaunaeckoro noiis guranios. Merog MO JIKAO. TlpoctpancTBeHHas CTPYKTypa
KOMILIEKCHOTO HOHA. OCHOBHBIE TUIIBI KOH(PUTYpaLnii BHYTpEHHEH KOOPAUHALIMOHHOMN C]ephl.
Peakiiuy KOMIUIEKCHBIX YaCTHILl, OCHOBHBIE TUIIBI peakiuil. JIabuiibHble U HHEPTHBIE KOMILICKCHI.
[IpaBuno tpancenusaaus YepHsaea. Mi3oMepusi B KOMIUIEKCHBIX COCAUHEHUX, TUIIBI U30MEpPUHU
(cTpyKTypHast U30Mepusi, F€OMETpUUECKast U ONTHYECKAsk U30MEPHS).

XHUMHYECKas CBA3b B KOMIUIEKCHBIX COCIMHEHMSX NEPEXOIHbIX MeTauioB. Kuneruka n
MEXaHU3M PEaKIUN KOMIIJICKCHBIX YaCTULl. Y CTOMYUBOCTbh KOMIUIEKCHBIX COCIMHEHUH B
pactBopax. KoHCTaHTBI yCTOWYMBOCTH, (PaKTOPHI, BIUSAIOLINE HA YCTOMUYNBOCTh KOMIIEKCHBIX
coequHeHnil. CUHTE3 KOMIIJIEKCHBIX COETMHEHMI, OCHOBHBIE PUHIUIIBL.

Buasl KOMIIIEKCOB, MPUMEHSAEMBIX B aHAIMTUYECKON XUMHUH. [IeHTaTHOCTH JINTAaHOB.
KommiekcHble HOHBI. BHYTpHUKOMIUIEKCHBIE coeiMHEHUs. DdupHbIe XenaTsl. loHHbIEe acconuaThl.
XKunkue nonoobmennuku. Crnenngpudeckne HoHooOMeHHUKH. CuHeprusm. Heopranuueckue
Xenarthbl (TeTePOTOTUKHUCIIOTHI).

Xenarsl, XenaTtHbii 3pexT. BiusHue Ha yCTOMYUBOCTD X€IAaTOB PAa3IMYHBIX (PAKTOPOB.
Ponb neHTpanpHOro HoHa, MPUPOABI JOHOPHBIX aTOMOB. 3aBUCUMOCTh YCTOMYMBOCTHU X€JIATOB OT
pa3Mepa XeNaTHOro LIMKJIA U YUCIa LIUKIIOB.

OHTPONUIHBINA (HaKTOP YCTOMYMBOCTH XETATHBIX IIMKIJIOB. DHTAIBIUIHBIN (PakTop
YCTOMYMBOCTHU XENATHBIX MUKIOB. Makponukiandeckuit a¢dext no K.b. Amumupckomy.
HNonodopsl. KpayH-3¢dupsl, nx HoMmeHKIaTypa. 3aKOHOMEPHOCTh M YCTOWYMBOCTD KpayH-3(hUPOB.
Kpunranapl. CelleKTUBHOCTh KPUITAHIOB 110 OTHOIIEHHUIO K METajlIaM. Y CTOMYHUBOCTh
KpUIITaH/I0B.

Bomnpocsl k 3aueTy 1o AUCUUIUINHE

1. Bo3HMKHOBEHHWE, UCTOPUA U PA3BUTHE OHATHUA B XMMUU METANTOKOMILIEKCOB.
Turbl XUMHYECKOH CBSI3U B KOMILIEKcax. HOMEHKIaTypa KOMIJIEKCHBIX COCTMHEHUMN.

2. IlepBble TEOpHUH CTPOECHUS KOMILJIEKCHBIX COEMHEHNH, Teopus bioMcrpanaa-



Weprencena. Teopust BepHepa, ee Hempexomsiiast poiib BO Beeil JalbHeHIIeH HCTopuu
KOOPJAMHALIMOHHBIX COEIMHEHUN. MeTO/ BaJICHTHBIX CBS3EM.

3. Teopust KPUCTAITMYECKOTO MOJISI JIMTAHAOB. MAarHUTHBIE ¥ ONITUYECKHE CBOMCTBA
KOMIUIEKCHBIX cOeTMHEHUH. CIEKTPOXUMUYECKUI PS/I.

4. N3omepusi KOMIJIEKCHBIX COSTMHEHUN (ITPOCTPAaHCTBEHHAS, ONITUYECKAs ), METObI
CHUHTE3a N30MEPOB KOMIUIEKCHBIX COEAUHEHHUI.

5. Tunsl koMIUIEKCOB. JIeHTaTHOCTH JTUTaH10B. KOMIIJIEKCHBIE HOHBI.
BuyTtpukomiiekcHble coenuHenns. J¢pupHbie xenarsl. Monnsie acconuatsl. XKunkue
nonooOMeHHukHU. CuHepru3M. Heoprannyeckue xenarsbl (Te€TepOnOIUKUCIOTHI).

6. YcTolunBOCTh xenaToB. OnpeieieHne KOHCTAHT YCTOMYMBOCTH KOMILIEKCOB.
Xenatabli 3G exT. BiausiHue HeHTpaTbHOTO aTOMa, IPUPOIBI JOHOPHOTO aTOMA U XEJIaTHBIX
LHKJIOB. BiinsiHue pa3zmepa v unciia XeJIaTHbIX UKIIOB.

Bormpocsl k 3k3aMeHy 1o AUCHUILIMHE

1. AMMHaK ¥ aMUHBI KaK JIMTAH bl KOOPJAMHAIIMOHHBIX COCITMHEHUN: IEHTATHOCT,
XUMHYECKOE CPOJICTBO K KATHOHAM-KOMILIIEKCOO0OPa30BaTeisiM, CIIOCOOHOCTh K 00pa30BaHUIO G- U
T-CBsA3el, BIusHue Ha Y D/BU] CIIEKTPHI KATHOHOB 30-MeTalljIoB, IPaKTHYECKOE 3HAYCHHE
AMHHHBIX KOMILIEKCOB.

2. B3anMOCBS3b XUMUYIECKOU CTPYKTYPHI aTU(aTHICCKUX U apOMATHUYSCKUX aMHHOB, UX
OCHOBHOCTH U YCTOWYMBOCTH METAJUIOKOMILIEKCOB.

3. Boja u ruipoKcriI-aHMOH KakK JIMTaH/Ibl KOOPIMHAIIMOHHBIX COSAMHEHUN: JCHTAaTHOCTb,
CIIOCOOHOCTH K 00pa30BaHUIO G- U T-CBsI3€l, aKBAKOMILJIEKCHI B COCTaBE KPHUCTAUIOTHAPATOB,
MPAKTUYECKOE 3HAUCHHE aKBa- U THIPOKCOKOMIIJIEKCOB.

4. dTOopuA-UOH KaK JIMTAH] KOOPJAUHAIMOHHBIX COSAMHEHUI: JEHTATHOCTh, XUMUYECKOE
CPOJICTBO K KATHOHAM-KOMITJIEKCOOOPa30BaTesIsiM, CIIOCOOHOCTh K 00pa30BaHUIO G- U T-CBA3CH,
BaustHue Ha Y D/BHUJI CIIEKTPBI KATHOHOB 30-METALIOB, MPAKTHYECKOE 3HAYeHUE (PTOPUIHBIX
KOMILIEKCOB.

5. Xnopun-, OpomMua, HOAUA-aHUOHBI KaK JIMTAH bl KOOPAUHAIIMOHHBIX COSTUHEHUN:
JICHTaTHOCTh, XUMHUYECKOE CPOJICTBO K KATHOHAM-KOMILIEKCOOOPa30BaTEIsIM, CIIOCOOHOCTH K
00pa30BaHUIO G- U M-CBs3CH, BiausHue Ha Y D/BH]I CIIEKTPBI KATHOHOB 3d-METaJIOB, IPAKTHYECKOE
3HAYEHUE XJOPUIHBIX, OPOMHUIHBIX U HOJUIHBIX KOMIIJIEKCOB.

6. AMuUHONONMMKapOOKCHIIAaThl (KOMIUIEKCOHBI) KaK JIMTaH 1bl KOOPIMHAIIMOHHBIX
COCIMHEHHI: ICHTATHOCTh, XUMHUYECKOE CPOJACTBO K KaTHOHAM-KOMILIEKCOOOPa30BaTESIM,
CIIOCOOHOCTH K 00Pa30BaHUIO G- M T-CBsi3eil, BiusHue Ha Y D/BUj CIeKTpbI KaTHOHOB 3d-
METaJUIOB, MPAKTHYECKOE 3HAUCHUE KOMIUIEKCOHOB M KOMIIJIEKCOHATOB.

7. KapbokcunaTsl Kak JTUTaHIbl KOOPIUHAIIMOHHBIX COCTUHEHHI: IEHTaTHOCTH,
XUMHYECKOE CPOJICTBO K KATHOHAM-KOMIUIEKCOOOpa30BaTessiM, CHIOCOOHOCTh K 00pa30BaHUIO G- U
T-CBsI3eH, BIusHUE Ha Y D/BUJ CIIEKTPHI KATHOHOB 30-MeTaljIoB, MPAaKTHYECKOE 3HAYCHHE
KapOOKCHIIATHBIX KOMILIEKCOB.

8. Oprannueckue HochUHBI KaK JIUTAHIbI KOOPAUHAIMOHHBIX COSIMHEHUN: I€HTaTHOCTb,
XUMHUYECKOE CPOJICTBO K KATHOHAM-KOMIUIEKCOOOpa30BaTesiM, CIOCOOHOCTh K 00pa30BaHUIO G- U
T-CBs3eH, BIMsHUE Ha Y D/BUJ CIIEKTPHI KATHOHOB 30-MeTaljIOB, MPAaKTHYECKOE 3HAYCHHE
(hoc(hUHOBBIX KOMIIJIEKCOB.

9. TuocnupThl (MEepKaNTaHbl) U THOA(PHUPHI KaK JTUTAHABl KOOPAMHAIIMOHHBIX COCIMHEHMIA:
JEHTaTHOCTh, XUMHUYECKOE CPOJICTBO K KATHOHAM-KOMILIIEKCOOOPa30BaTeNsiM, CIIOCOOHOCTh K
00pa30BaHUIO G- U T-CBsI3ei, BIUsHUE Ha Y O/BU]T CIIEKTPhI KATHOHOB 30-METaJIIOB, MPAKTUYECKOE
3HAYCHHE MEPKANTHIHBIX KOMIUJICKCOB.

10. lutnokapOamMaThl U THYPaMIUCYIb(UIBI KaK JTUTAHABl KOOPAMHAIIMOHHBIX
COCIMHEHMI: IEHTAaTHOCTh, XUMUYECKOE CPOJICTBO K KATHOHAM-KOMILIEKCO0Opa3oBaTesiM,
CIOCOOHOCTH K 00pa30BaHUIO G- U TT-CBsA3eH, BIUsHUE HA Y D/BU ClIEKTPhI KATHOHOB 30-
METaJUIOB, MPAKTHYECKOE 3HAYCHUE TUTHOKAPOAMaTHBIX KOMIUIEKCOB.

11. Makpornuknnyeckue Turaiabl. OCOOEHHOCTH MaKpOITUKIIOB KaK JIUTaHJIOB.
[IpakTHueckoe 3HaU€HHE MAKPOLIMKINYECKUX METAITIOKOMILIEKCOB.

12. HomeHkaTypa KOOpAMHAILIMOHHBIX COEIUHEHUN.



13. N30oMepus KOOpIUHAIMOHHBIX COCTMHEHUN.

14. Xenarusiit apdext. TepmoaunamMuueckoe 00bsCHEHHE XeTaTHOTo Y eKTa.
OnTuManbHbIN pa3Mep XeIaTHOTO IUKJIA.

15. PaBHOBecHs B pacTBOpax KOOPAMHALMOHHBIX coeIMHEHNI. KOHCTaHTBI HECTOMKOCTH,
ycToiunBOCTH, 00pa3oBanus. KoHIIeHTpalmoHHbIe, TEPMOJUHAMUYECKHE, CMEIlIaHHbIe
KOHCTAHTBHI.

16. Knaccudukanus kommiekcoodpa3oBareeil o THITY CTPOSHHS HJIEKTPOHHONW 000JI0YKU
noHa (aroma). XMMHUYECKOE CPOACTBO KOMIUIEKCOOOpa30BaTeNeil pa3inyHbIX THIIOB K JOHOPHBIM
aToMam JINTaH/OB.

17. B3auMocBs3b TUIIA THOPUIN3ALINHN JIEKTPOHHBIX OpOUTael KOMIUIEKCOOOpa3oBaTes,
€ro KOOPAMHALMOHHOI0 YHCIIa U IPOCTPAHCTBEHHOI'O CTPOEHMSI KOMILJIEKCA.

18. XuMuueckast CBsI3b B KOOPJIMHALMOHHBIX COSAMHEHUAX. Teopusi BaJICHTHBIX CBSI3€H B
MPUMEHEHUU K KOOPIUHAIIMOHHBIM coelnHEeHUsAM. OObsiCHEHNE MPOCTPAHCTBEHHOTO CTPOCHUS,
MAarHUTHBIX U CIIEKTPAJIbHBIX CBOWCTB KOMIUIEKCOB.

19. XumMuueckast CBsi3b B KOOPJIMHALIMOHHBIX COeAMHEHUAX. Teopusi KpUCTaNINueCKOro
T0JIsL B TPUMEHEHUU K KOOPIMHAIIMOHHBIM coeTnHeHUsIM. OOBsICHEHUE MPOCTPAHCTBEHHOTO
CTPOEHUSI, MATHUTHBIX U CHIEKTPATIbHBIX CBOMCTB KOMIUIEKCOB.

20. 3ddext Ana—Tennepa.

21. CnexktpooTOMETpHUUECKIE METO/IbI HCCIIEI0BAHUS KOMIUIEKCOOOpa30BaHus B
pactBopax. MeTo1 MOJISIPHBIX OTHOLLIEHUI U METOJ U30MOJISIPHBIX CEPUH.

22. [ToTeHInOMEeTPUYIECKIE METO/IbI HCCIIEIOBAHUS KOMILJIEKCOOOPa30BaHUs B PACTBOPaX.
Meron beeppyma.

®DoH/T OIIEHOYHBIX CPEJICTB

Bepno nmu yrBepxaeHue «Merog MK crieKTpoCKONUM UCIIONB3YETCS AJIs ONIPEACIICHHUS
COCTaBa KOOPAVHALIMOHHBIX COCIUHEHUI»?

A. Bepno

b. He BepHo

Jist onipeiesieHust KOHCTaHT 00pa30BaHMs KOOPAMHAIMOHHBIX COSTMHEHUHN B paCTBOPE
UCTIONIB3YETCSI METON ...

A. KynoHoMeTprU4ecKoro THTpOBaHUS

b. IloTeHIMOMETPUUECKOTO TUTPOBAHUS

B. KoHyKTOMETpHUECKOTO TUTPOBAHUS

I'. CiekTpodoTOMETPHUYECKOTO TUTPOBAHUS

Y cTaHOBUTE IPAaBUIBHOE COOTBETCTBHE METO/1a CCIIEIOBAHHS U 00BEKTa MCCIICIOBAHNS.
Merton nccienoBanus OObEKT UCCIIEI0BAHUS

|. UK cniektpockomnusi A. Pacteop B8 DMSO-d6

Il. pH-meTpuueckoe TutpoBanue b. Pacteop 8 CCl4

I11. AMP cnektpockonus Ha npotoHax B. PactBop B Boze.

BaM He06Xx0IMMO IPUTOTOBHUTE 00pa3el sl ONpeAeNIeHHsI KOHIICHTPAIUU pacTBOpa
xsopuja xene3a(lll) Meronom KOMIIIEKCOHOMETPUUECKOTO TUTPOBAHUS. YKaXKUTE MPABUIIbHYIO
OCJIE0BATEILHOCTD IEUCTBUIA.

A. Ilomectuts B KONOY anukBoTy pactBopa FeCl3

b. ITomecTuTh B KOJIOY aTMKBOTY pacTBOpa HHAUKATOpa

B. [Tomectuth B k0510y 100 M1 OMAMCTHIITUPOBAHHOM BOJTBI

I'. [TomecTuTh B KOJIOY aTUKBOTY Oy(epHOTO pacTBOpa

Kakoii 006ém 0.05 M pactBopa Tpusona b norpedyeTcst 17151 KOMIIEKCOHOMETPHUYECKOTO
tutpoBanus 100 M pactBopa, coxepxamiero 0.0015 M MgCI2 u 0.0025 M CaCl2?

A.3 Mmn

b. 5 Mmn



B. 8 M

I[J'II/IHa XHUMHYECKOU CBI3H MCXKOYy KOMHJ’IGKCOO6p330BaTeJ'ICM U JOHOPHBIM 4aTOMOM JIMT'aHda
MOJKET OBITH ornpeacicHa METOA0M aHaJIn3a

I[J'IH OIIPECACIICHUA KOHCTAHT O6p&30BaHI/I5[ KOMIIJICKCHBIX COG,Z[I/IHCHI/Iﬁ MCTOAOM pH'
MCTPHUYECKOTI'O TUTPOBAHMA B KAYECTBE MHAUKATOPHOI'O UCIIOJIB3YETCsA SJICKTPOa

Jist u3ydeHus CTpyKTypbl TBEPIOTO KOMILIEKCHOTO coenHeHus metogom UK
CIEKTPOCKOIIMYU HYKHO IPUTOTOBUTH 00pa3el B BUAE

B xuMuu KOOpIMHAIIMOHHBIX COSAMHEHUI MeTo ] criekTpodoromerpun YD u BuAUMON
00J1aCTH HCHOJB3YETCs TSl ONpENCICHUS

IIpu onpeneneHnu :KECTKOCTU BOJBI METOIOM KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHMS
HCIIOJb3YETCS OydepHbIii pacTBOp

Bepno 1mu yrBepxaenue «KypHan pU3HUecKoil XUMUN» HE MyOJIUKYeT pe3yIbTaThl
W3Y4EHHUsI CBOMCTB KOOPAMHALMOHHBIX COEAUHEHUN»?

A. Bepno

b. He BepHO

Pe3ynbTarhl HOBBIX UCCIIEIOBAHHM B 00JIACTH XUMHUU KOMILIEKCHBIX COEIMHEHUN
myOJINKYIOTCSI, B OCHOBHOM, B IIEPUOANYECKHUX M3/IaHUSAX ((KypHaJIax) ...

A. XypHas opraHMuecKoi XuMUu

b. KypHan HeopraHu4ecKkoi XumMuun

B. Koopannannonnas xumus

I". BbICOKOMOJIEKYJISIPHBIE COEAMHEHUS

Ha caiiTe kakoii opraHu3aiy UCKaTh HH(OPMAIIHIO 10 aTEHTaM B 00JIaCTH MOJTYyYEeHUS U
HCIOJIb30BaHUSI KOMIUIEKCHBIX COEAMHEHNIN?

A. ®enepanbHas CITy)K0a 10 HHTEIUIEKTYalbHOW cOOCTBEHHOCTH (rospatent.gov.ru)

b. ®enepanbHblii HHCTUTYT MPOMBILILICHHOH coocTBeHHOCTH (fips.ru)

B. Poccuiickoe aBTopckoe o61ecTBo (rao,ru)

I'. ®enepanbHOE ar€HTCTBO MO0 TEXHUYECKOMY PEryJIUPOBaHHIO H MeTpooruu (rst.gov.ru)

Bepno nu yrBepxenue «MeToinka CHHTE3a HOBOT'O KOMIUIEKCHOTO COEIMHEHUS ONKCcCaHa
B )KYPHAJIBHOH cTaThe, HO HE 3alllUIIeHa MaTeHTOM, TOATOMY €€ MOKHO HCITOJIb30BaTh U
myO0JIMKOBaTh 0€3 CChUIKH Ha aBTOPOBY.

A. Bepno

b. He BepHO

Bepno 1 yTBepkaeHue «Pe3ynbTaThl HCCIEA0BaHUS CTPYKTYPhI U CBOMCTB
KOOP/AMHAIIMOHHBIX COeTMHEHUH, omyonukoBanHble B 1950-1980-x rogax ycrapenu u Ux He CTOUT
IIPUHUMATh BO BHUMaHUE»?

A. Bepno

b. He BepHO

KpayH-a¢upsl, Kpunrassl, KaJuKc-apeHbl, TOpGUPUHBI U GTATONUAHUHBI OTHOCSTCS K
JUra’aam




[Tpu 06pazoBaHNU XETATHOT'O KOMIUIEKCA MPOUCXOIUT

Depporien (buc-n5-uuknonenraguenui-xkene3o(ll)) orHocures k kimacey

Hucnnatun (1uc-auxiaopoanammuH-tuiatuda(ll)) Haxoaut npumMeHneHue B

JutnzoH (qudennntTuokap6a3oH) 00pa3yeT KOMICKCHI ¢ KATHOHAMH MHOTHUX METAJLJIOB U
WCTOJIB3YEeTCsl VI OTPENICICHUS METANIOB METOIOM aHanm3a




