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1. HEJIM U 3AJIAYUN JUCIHUTIJIINHBbI
esin ocBOCHUA TUCHUILIHHBI (MOYJIfA):

I/I3yquI/Ie OCHOB XMMHHU KOOPAWHAIIMOHHBIX COG,Z[I/IHCHI/Iﬁ KaK CaMOCTOATCIbHOI'O pasjaeciia
COBpeMeHHOﬁ XHUMMHU.

3agaun:

H3yuyeHue npupojibl XMMUUYECKON CBSA3U B KOOPAMHALIMOHHBIX COCIMHEHUSIX, CTPOCHUS
KOOPIMHAIIMOHHBIX COSAMHEHUI, CBOMCTB KOOPIMHAIIMOHHBIX COSAMHEHUI 1 001acTei MX
MIPUMEHEHUS.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OOII
Hukn (pa3znen) OIl: B1.B

TpeGoBanus K MpeABapPUTEIbLHON MOAT0OTOBKE 00y4aK0IIerocs:

Heopranunueckas xumus
CrtpoeHue BemiecTBa
AnanuTuyeckas XuMus
Opranunueckasi XUMust

JMcuMmImHbl (MOIYJIH) M MPAKTHKH, /IJI1 KOTOPbIX 0CBOEHHE TAHHOW JUCIIHIIJIMHBI
(MoayJis1) He00X0AMMO KaK NpeAuecTBYIIee:

Hayuno-uccnenoBarenbckas padbora
Cnexrpodoromerpust

[IpegaumioMuas npakTuka

CoBpeMeHHast XUMHS 1 XUMU4YecKast 0€30MacHOCTh

XUMUYECKUE OCHOBBI OMOIOTNYECKUX MPOLECCOB
3. OFBbEM JUCIHHUIIJINHBI

O0nas TPYA0EMKOCTh 53ET
YacoB 1o yueOHOMY IIaHY 180
B TOM YHCJIe:

ayJIMTOPHBIC 3aHITHS 70
CaMOCTOsTENIbHAsI padoTa 83
4acoB HAa KOHTPOJIb 27

4. INTAHUPYEMMBIE PE3YJIBTATBI OBYYEHMUS 110 JUCHUIIVINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

[1K-1.1: [Tnanupyet oTeNbHBIE CTAIUN UCCIICOBAHUS MIPH Hamuuuu obiero miana HAP

ypOBCHL 1 3HaTh OCHOBHEIC IMOHATHS XUMHH KOMILICKCHBIX COE€IUHEHUI

YPOBCHL 1 YMeTh pasiindyaTb KOMILUICKCHBIC COCAMHCHH, JIBOMHEBIE COJIM U IIPOCTLIC
COCAMHCHUA

ypOBeHL 1 Baanets npueMamMu pa6OTBI C KOMINJICKCHBIMHU COCAMHCHUAMHU B ICIIAX
XHUMHWYCCKOI'O aHalIn3a

I1K-1.2: BeiOupaet TeXHUYECKHE CPEICTBA M METO/IbI HCITBITAHUH (M3 Ha0Opa MMEFOIIIMXCS)
JUISL pelIeHrs oCTaBJIeHHbIX 3an1ad HAP

VYpoBerb |  3HATh TEOPETUUECKHE OCHOBHI CIIEKTPO(OTOMETPHUECKUX U
MOTEHIIUOMETPUUECKUX METOAO0B MCCIIEJOBAHNS KOMIUIEKCHBIX COCIMHEHHI
B pacTBOpax

VYpoBerb |  YMeTh NPUMEHUTH CIIEKTPOPOTOMETPUYECKHIE U TIOTCHIIMOMETPHUYECKHE
METO/BI Il ONIPEACIICHHs COCTaBa U YCTOMYUBOCTH KOMIUIEKCHBIX
COCIMHEHUH B PacTBOpe



VYposens 1

Brnanets HaBbIKaMu pabOTHI CO CIIEKTPOOTOMETPOM M HOHOMEPOM

I1K-1.3: 'oTOBUAT OOBEKTHI UCCIIENOBAHUS

VYposens 1

Yposens 1

Yposens 1

3HaTh OCHOBBI MATEMATUUYECKHUX METOJIOB pacyeTa paBHOBECH B pacTBOpax
KOMILIEKCHBIX COETMHEHNIN

VYmMern pacCuuTaTthb COCTAaB U YCTOP'I‘IPIBOCTB KOMIIJICKCHBIX COGI[I/IHCHI/If/'I,
06pa3y1-OH_[I/IXCH B paCTBOPEC, UCXOAA U3 MOTCHIUOMETPHUICCKUX U
CHCKTpO(bOTOMeTpI/ILIeCKI/IX JaHHBIX

BJ'IaI[eTB HaBbIKaMH pa6OTI)I C IIporpaMmMamMu pacucTta XUMHYCCKUX
paBHOBeCI/Iﬁ B paCTBOPAX KOMILIICKCHBIX COG,I[I/IHCHI/Iﬁ

[TK-2.1: ITpoBoAMT MEepBUYHBIN MOMCK WH(OPMAIIUHU TI0 33JAHHONW TeMaTHKe (B T.4., C
MCIIOJIb30BaHNEM TIATCHTHBIX 0a3 JTaHHBIX)

Yposens 1
VYposens 1

VYposens 1

3HaTh TEOPETUUECKHE OCHOBBI CTPYKTYPhI M CBOMCTB KOMILIEKCHBIX
COeIMHEHUN

OIpPEICNINTh KAY€CTBCHHBIN U KOJUUYECTBEHHBIN COCTaB KOMILIEKCHBIX
COCAUHCHUI

Bnaners MeTOAMKAMU XMMHYECKOTO aHAIM3a, OCHOBAHHBIMH Ha
HUCIOIb30BAaHUY KOMIUIEKCHBIX COSMHEHUM U PEaKIIUM
KOMIUIEKCOOOpa30BaHUs

[1K-2.2: AnanmsupyeT u 0000I11aeT pe3yabTaThl IATCHTHOTO IMOMCKA MO0 TEMATHUKE TIPOCKTA B
BBIOpPAHHOW 00JIACTH XUMUH (XUMHYECKOW TEXHOJIOTHH )

VYposens 1

VYposens 1

VYposens 1

3HaTh OCHOBHBIE XUMHNYCCKUC, (I)I/I3I/I‘IGCKI/IC 1 TCOPCTUYCCKHEC aCIICKThI
XUMHUYCCKOI'O IMMPOMBIIIJIICHHOI'O ITPOMU3BOACTBA C YUCTOM CBIPbCBLIX U
OHCPIrCTUYCCKHUX 3aTPaT; OCHOBHBLIC MCTOAbI MAaTEMATHYCCKOI'O
MOJCIUPOBaHUA, CTATUCTUKH; OCHOBHBLIC TCXHUYCCKUC I10KA3aTCIIN
TCXHOJIOTHYECKOI'O ITPO1ECCa;

YMers IPUMCHATb OCHOBHBIC 3aKOHBI XMMHUH IIPU O6Cy>KI[eHI/II/I
MMOJYYCHHBIX PE3YyJIbTATOB, B TOM YHUCJIC C IIPUBJICUYCHUCM
I/IHq)OpMaLII/IOHHI)IX 0a3 JaHHBIX; IPUMCHATD IIOJIYUCHHBIC 3HAHUA Ha
IMPAaKTHUKE, IIPOBOAUTDb YUCIICHHBLIC paC‘-IéTLI OCHOBHBIX TCXHHUYCCKUX
MoKa3aTellell TEXHOJOTNYEeCKOTO rmponecca,

BnaneTs HaBRIKAMH XUMHYECKOTO OKCIICPUMECHTA, OCHOBHBIMHA
CUHTCTUYCCKMMHU U aHAIMTHYICCKUMHU MCTOAAMU IMOJTYUYCHUS U
HCCICIO0BaHUA XUMHUUYCCKUX BCIICCTB U peaKI.IHfI; HaBBIKaMU pa6OTBI Ha
COBpCMCHHOI‘;I yqe6Ho-Haqu0171 afmaparype npu NpoBE€ACHUN XUMHUYCCKHUX
OKCIICPUMCHTOB; IPUHIHUIIAMHU KOJUYECTBEHHOM OIEHKH OCHOBHBIX
TEXHHMYSCKHUX ITOKa3aTeaed TEXHOJIOTHYECKOTO rmpormecca,

5. BUAbI KOHTPOJIA

Buast KOHTPOJIA B CCMECTpPAX:

3K3aMCHBI 6
3a4YEThI 5
6. SA3BIK ITPEIIOJABAHUS

SI3BIK TIpenoaBaHus: PyCCKUM.

7. CTPYKTYPA U COJAEP)KAHUE JUCHUILIMHBI (MOLYJIST)

Kon
3aHAT.

HaumenoBaHue pa3ieioB U Bun Cemectp | HacoB | Uctou- | I[Ipumeuan-

TeM 3anaTus | / Kypce HUKH ue

Pasnen 1. Tema 1. OcHOBHEIE
MIOHATHS XUMUN
KOOPIMHAIIMOHHBIX COCTMHCHUN




11 Jlex
1.2 JIab
1.3 Cp
Paznen 2. Tema 2. Homenknatypa
KOODIMHAIIMOHHBIX COCTMHEHUI
2.1 Jlex
2.2 Jlab
2.3 Cp
Paznen 3. Tema 3.
IIpocTpaHCcTBEHHOE CTPOCHHUE
KOOPJIMHAIIMOHHBIX COSTMHCHUN
3.1 Jlex
3.2 J1ab
3.3 Cp
Paznen 4. Tema 4. U3omepus
KOOPJIMHAIIMOHHBIX COSTMHCHUN
4.1 Jlex
4.2 JIab
4.3 Cp
Paznen 5. Tema 5. PaBHOBecHs B
pacTBOpax KOOPIAUHAITMOHHBIX
COEJIMHEHUH.
51 Jlex
5.2 JIab
5.3 Cp
Paznen 6. Tema 6. Xumudeckas
CBSI3b B KOOPAMHAITMOHHBIX
coequHeHusaX. Teopus
KPHUCTAJUTHYECKOTO Mo, DPheKT
Suna-Tennepa.
6.1 Jlex
6.2 J1ab
6.3 Cp




Paznen 7. Tema 7. CnekrpanbHble
Y MarHUTHBIE CBOMCTBA
KOMILJIEKCOB.
CHEeKTpOXUMHYECKUM PSI.

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
Pasznen 10. Tema 10. MeTossl
HCCIIEIOBAHMUS
KOOPJIMHAIIMOHHBIX COSTMHCHUN
10.1 Jlex
10.2 JIab
10.3 Cp
Pasnen 11. Tema 11. Tumner
KOMILIEKCOOOpa30BaTeIIeH.
11.1 Jlex
11.2 JIab
11.3 Cp
Pasgen 12. Tema 12. JIuraunsl ¢
JIOHOPHBIMHU aTOMaMH KHCI0pOaa
12.1 Jlex
12.2 BIET
12.3 Cp

Pasnen 13. Tema 13. JIuranael ¢
JIOHOPHBIMHU aTOMaMH a30Ta




13.1 Jlex 6 2
13.2 JIab 6 2
13.3 Cp 6 5
Pasnen 14. Tema 14. Jluraanel ¢
JIOHOPHBIMH aTOMaMH CepPbI
14.1 Jlex 6 2
14.2 J1ab 6 2
14.3 Cp 6 5
Pasnen 15. Tema 15. JIuranasl ¢
JIOHOPHBIMU atroMaMu docdopa
15.1 Jlex 6 2
15.2 JIab 6 2
15.3 Cp 6 5
Pasznen 16. Tema 16. JIuraanel ¢
JIOHOPHBIMH aTOMaMH YyIJIepoaa
16.1 Jlex 6 2
16.2 JIab 6 2
16.3 Cp 6 5
Pasnen 17. Tema 17.
Tasoresn1-aHMOHBI B KAUECTBE
JINTAHIOB
17.1 Jlex 6 2
17.2 JIab 6 2
17.3 Cp 6 5
Pasmen 18. Tema 18.
IIn-KoMmiIexchl.
18.1 Jlex 6 2
18.2 JIab 6 2
18.3 Cp 6 5
Cnucok 00pa3oBaTeJbHBIX TEXHOJIOT Ui
1 | AxrTuBHOE chyllIaHUE




2 |Wudopmannonsslie (IUPpPOBBIE) TEXHOIOTUU

8. OIEHOYHBIE MATEPHAJIBI IS TIPOBEJEHUS TEKYIIEN 1
IMPOMEXYTOYHOM ATTECTALIIUA

8.1. OIIeHO‘lHLIe MaTepHuaJibl 1Jisl IPOBECICHUS Telcymei/i aTrecranmumn

Tecr 1. U3 npeanokeHHOTo crMcKa BbIOEpUTE PEaKTHUB, MOAXOAAIINHN JIJIs ONIpeIeICHHUS
nonoB Ni2+ B pactBope.

A. PeaktuB ®uiepa;

b. peaktuB Uyraena;

B. Peaktus Tomnenca.

Tecr 2. B coctaB Heccnepa, ucnonszyemoro Jist 0OHapy>KeHUsI U (OTOMETPUIECKOTO
OTIpeIeJIeHUs] aMMHUaKa BXOAUT KOMILIEKCHOE COeIMHEHHE. . .

A. K2[Hgl4]

b. K3[Fe(CN)6]

B. K3[Co(NO2)6]

Tecr 3. Xpomoxkanuessie kBaciipl KCr(SO4)2-12H20 npeacraBisioT co0oi. . .
A. IPOCTYIO COJIb;

b. nBoitHyt0 cob;

B. kommuiekcHOe coeTuHEHHE.

Tect 4. MuHepas xj0pua Kajaus U XJIOpHIa HAaTPHUsl CUIIBBUHUT MPEACTABIISIET COOOI. ...
A. CMech IPOCTHIX COJICH;

b. aBolinytO COB;

B. xoMmekcHOE COeqUHEHHE.

Tect 5. Ykaxkute npaBWIbHBIN OTBET. JIeHTaTHOCTh JIUTAaHIa — 3TO. ..
A. Yuco TOHOPHBIX aTOMOB JIMTAH/IA;

b. Uncio cBsa3eit MeTayI—IHATaH/I;

B. Hucno koopAMHAIMOHHBIX MECT, 3aHUMAEMBIX JIMTAHIOM.

Tect 6. Ykaxure HpaBHHBHLIﬁ otTBeT. [TonsaTHE CKKOOPAUWHAIKMOHHOC COCANHCHUC)). ..

A. Gonee Y3KO€, UEM INOHATHEC «KOMIIJICKCHOC COCANHCHUC)), YaCTHBIM cnyqaﬁ
KOMIIJICKCHOI'O COCAMHCHUA

b. PaBHO3HAYHO IIOHATUIO «KKOMIIJICKCHOC COCAMHCHHEC), CHHOHUM;

B. boxee IIUPOKOC IMOHATUC, UEM KKOMIIJICKCHOC COCAMHCHHMC), BKIIFOUACT B cebs
KOMIIJICKCHBIC COCIMHCHMA.

Tect 7. TpeOyercs onpenenuts coctaB koMiiekcoB menu(ll) c umunoanykcycHom
KHCJIOTOW CTIEKTPO(POTOMETPHIECKUM METOIOM M30MOJISIpHBIX cepril. Uto Bam moTpebyercs mist
BbINOJIHEHUs paboThl? [lepeuncnure HeoOXoauMBbIE:

A. pubopsl;

b. mocyny;

B. peaktuss;

I'. IIporpamMms! i1 pacyera.

Tect 8. CiekTpohOTOMETPHUUECKUM METOIOM U30MOJIIPHBIX CEPU MOKHO ONPEIEIUTh
A. cocTaB BceX KOMIUIEKCHBIX (hopmM, 00pa3yromuxcst B pacTBOPE;
b. cocTaB koMIuIekca ¢ MaKCUMaIbHBIM YHCIIOM JIUTAH]I0B.

Tect 9. pH-meTpuueckum meTo1oM bbeppymMa MOKHO ONPENEIUTh COCTaB U YCTOMUYUBOCTD
A. Bcex KOMILIEKCOB, 00pa3yIoIUXcsi B paCTBOPE, B TOM YKCIIE MPOTOHUPOBAHHBIX U
TUIPOKCOKOMIIJIEKCOB;




b. Tonpko CPCAHUX KOMIIJICKCOB C pa3/IMYHbBIM YK CJIOM JIMT'aH/IOB;
B. Toapko MOHOJIMI'aHJHBIX CPCAHHUX U IIPOTOHUPOBAHHBIX KOMIIJICKCOB.

Tect 10. Ykaxkute npaBuiibHbIA OTBET. B 0CHOBE pacueTra cocTaBa U yCTOMYMBOCTH
KOMIUIEKCOB MET0/10M breppyma nexur

A. Pacuer 3Hauenuii GyHKIIMM 0Opa30BaHUs ISl K&KO0W TOYKH SKCIICPUMEHTAIBHON
KpUBOI TUTPOBAHUS;

b. Pacuer TeopeTnueckoil KpHBOM TUTPOBAHUS, MAKCHMAIBHO OJIM3KOM K
9KCIIEPUMEHTANILHOM, Ha OCHOBE 33/IaHHOI MOJIENIM PAaBHOBECUI B CUCTEME.

Tect 11. Mozenb XUMUYECKHX PaBHOBECUM, UCIIOJIb3yeMast JIJI pacueTa KOHCTAHT
paBHoBecuii B mporpamme NeWDALSFEK 6a3upyercs Ha KMCIIOTHO-OCHOBHOM TEOPHH. . .

A. Appennyca—OcTBalbaa;

b. JIntouca;

B. bpencrena—Jloypwu.

8.2. OneHo4Hble MaTepHuaJibl 1Jisl IPOBCACHUS l'lpOMe)KyTO‘lHOﬁ arrecranuu

Tect 1. Bam nocraBieHa 3aja4a onpeaeuTh )KeCTKOCTh BOJIbl METOJ0M
KOMIUICKCOHOMETPHUYECKOTO TUTPOBAHUS. Y KaXKUTE HEOOXOIUMBIC JUISI IPOBEICHUS
AKCIIEPUMEHTA. ..

A. TUTpaHT;

b. Oydepnsiii pactBop;

B. unaukarop.

Tect 2. Bam mocraBiieHa 3a1a4a KOJHUECTBEHHO OMPEAEIUTh coaepkanie noHoB meau(ll)
B PACTBOPE METOJIOM KOMILIEKCOHOMETPHUYECKOTO TUTPOBAHUS. Y KaKUTE HEOOXOJUMbIE ISt
MIPOBEICHUS SKCIIEPUMEHTA!

A. TUTpaHT;

b. 6ydepnsrii pacTBop;

B. unaukarop.

Tecr 3. Koopaunanuonssle coennHenus miatunbl( 1) nMeroT cTpykTypy miI0CKOro
KBajipata. JTO COOTBETCTBYET THUITY TUAPUAN3AIMHU dICKTPOHHBIX opoutaneit Pt(1l)

A.sp3

b. dsp2

B. sp3d

I'. sp3d2

Tect 4. KoMIekcsl, 111 KOTOPBIX B PACTBOPE XapaKTepeH ObICTPBI 0OMEH JTUTaH 0B
MEXIy paCTBOPOM M KOOPIMHAIIMOHHOM cepoil Ha3bIBaIOT

A. UnepTHbIMU;

b. JIabunpHBIMHU.

8.3. TpeOoBaHus K Pl THHI-KOHTPOJIIO

TpeboBaHus K peHTHHT-KOHTPOJIIO

5-if cemecTp

MakcumanbHasi CyMMa peMTHHTOBBIX 0aJlIOB IO pe3yJibTaTaM TeKyIeld paboThl 1
MIPOMEKYTOUHBIX 3TAIMOB OIEHKH 3HAHUU CTY/IEHTOB (PYyOeKHBIM KOHTPOJIB) cocTaBiseT 100
0asioB.

1 xonTponbHas Touka: Tembl Ne 1 — 4
Texymas padora ctyaenta — 15 6amios
[IpencraBieHre OTYETOB O CAMOCTOSTEILHOM H3yUYeHUU TeM — 15 6amios.



WToroBeIif KOHTPOJIH 110 MOYJIIO: MMCEMEHHAs! KOHTPOJIbHAs pabota — 20 6aios.
Bcero — 50 6aiuios

2 KoHTpoOJbHas Touka: Tembr Ne 5 - 9

Tekymias padota crynenTta — 15 6amios

[IpencraBieHre OTYETOB O CAMOCTOSITEILHOM H3yUYeHUU TeM — 15 6aos.
WToroBslii KOHTPOJIb 110 MOJYJIIO: TUCbMEHHAs! KOHTpoJIbHAs paboTa — 20 Oaios.
Bcero — 50 6amnos

Hroro - 100 Gamios 3a cemecTp

6-ii cemectp
MaxkcuManbHasi cymMMa pedTHHTOBBIX OQJIJIOB 0 pe3yJIbTaTaM TeKYIeH paboTh U

MIPOMEKYTOUHBIX 3TANOB OIEHKH 3HAHUMN CTYIEHTOB (PYOEKHBIM KOHTPOJIb) cocTaBisieT 60
OasioB.

1 koHTpoNbHas Touka: Temsl Ne 10 — 13
Texymas padota crynenta — 10 6amios
[IpencraBieHre OTYETOB O CAMOCTOSITEILHOM M3yYCHHH TEM B yKa3aHHbBIX (opmax — 10

OaJLIoB.

HTOroBslii KOHTPOJIb 10 MOJYJIO: TMCbMEHHAs KOHTPOJIbHAsA pabota — 10 0aios.
Bcero — 30 6aiuios

2 koHTpoOJbHAs Touka: Tembr Ne 14 — 18
Texymas padora crynenta — 10 6amios
[IpencraBneHne OTYETOB O CAMOCTOSTETLHOM H3yYeHHH TeM B yKa3aHHBIX ¢opmax — 10

OaJLIoB.

WTOoroBelii KOHTPOJIb 110 MOJYJIIO: MUCbMEHHAs! KOHTpoJIbHAs pabora — 10 Oamios.
Bcero — 30 6amnos

Ok3ameH - 40 0ayuIoB

Hroro: 100 6ammoB
9. YYUEBHO-METOAUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYHEHHME
JAACHUITIIMHBI (MOAYJIA)

9.1. PexomenayeMasi 1uTeparypa

9.3.1 IlepeyeHb NPOrpaMMHOI0 oOecreYeHus

Kaspersky Endpoint Security 10 ans Windows

Adobe Acrobat Reader

Google Chrome

WinDjView

OpenOffice

VLC media player

ADE

Foxit Reader

Ol N|O|OIBA|WIN|F

Notepad++

[EEN
o

STDU Viewer

[EEN
[EEN

ISIS Draw




12 | Origin 8.1 Sr2

13 [STATGRAPHICS Centurion XVL.11

14 | OC Linux Ubuntu

15 | Muorodynknuonansusiii pegaktop ONLYOFFICE

9.3.2 CoBpemMeHHbI€e NPO(eccuoHaTbHBbIE 0a3bl IaHHBIX U HHGOPMAaIlMOHHBbIE CIPABOYHbIE

CHCTEMBI
1 9BbC «ZNANIUM.COM»
2 3bC «IOPAUT»
3 OBC «YHuBepcuterckast OnOIMOTeKa OHIAH
4 3BC IPRbooks
3) OBC «Jlanb»
6 3bC BOOK.ru
7 OBC Tel'Y
8 Hayunas snextponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha sxypHaJIbI)
9 Penosurapuii TBI'Y
10 | BupryaubHBIN YATANBHBIN 3411 qUccepTaiuii Poccniickoit rocyapcTBeHHOM OMOIMOTEKH
11 ﬁ?;;éam American Chemical Society (ACS)
12 | Kypnanst uzgarenscrsa Taylor&Francis
13 |BJ Scopus
14 |BJ Web of Science
15 | OnextponHas koyutekuus kHur Okcpopackoro Poccuiickoro ¢ponaa
16 |Pecypcel m3natenscTBa Springer Nature
17 | ApxuBsl )xypHanoB u3narenscrea Oxford University Press
18 | ApxuBHI KypHAJIOB H3AaTeiIbCcTBa Nature

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJISA)

AyauT-s O0opynoBanne

3-406

KOMIUIEKT y4eOHOI MeOenn, Bechl, 1a00paTopHble HOHOMEPHI, TOpTaTHBHBIE PH-
METpBI, MOTEHIINOCTAT-TaIhBAHOCTAT, CKaHep, MKa(bl, KOMIBIOTEPHI, TUPSI

3-404

KOMIUIEKT y4eOHOI Me0enn, MepeHOCHOM HOYTOYK, TPOEKTOP, aKBaAUCTUILISATOP,
Bechl, UK dypbe cnektpomerp, kommbtotep, porokomopumerp KDOK-2, sanekrponeun

11. METOAUYECKHUE MATEPHUAJIBI UIS1 OBYYAIOIIIUXCA ITO OCBOEHHUIO

JUCHMUIIIAHBI

Pexomennyemas nurepaTtypa
A) OcHoBHas nuTeparypa:

1

. Kucenes, 0. M. Xumusi KOOpAMHAIMOHHBIX COSAMHEHUN ;| YYCOHHUK U MMPAKTUKYM

st By30B / FO. M. KuceneB. — 2-e u3a1. — Mocksa : M3garensctBo FOpaiit, 2023. — 747 ¢. —
(Bricmee oopazoBanue). — ISBN 978-5-534-13812-2. — TekcT : 3MeKTPOHHBIH //
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2.

Heynaunna, JI. K. Xumust KOOpIUHAIIMOHHBIX COCTMHEHUH | yueOHOe mocobue s
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Oo6pasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/532846

0) lonomHuTeBHAS TUTEPATYpA:

1. Heynaunna JI.LK. ®u3nko-XxuMHU4eCKHE OCHOBBI TPUMEHEHHUS KOOPAMHALIMOHHBIX
coenuHeHui : yaeoHoe mocodue / JI.K. Heynaunna, H.B. Jlaku3a ; MunuctepcTBo 00pa3oBaHus 1
Hayku Poccuiickoit denepanuu, YpaabCkuil GeepaibHbIl YHUBEPCUTET UMEHH TIEPBOTO
[Ipesunenta Poccuu b. H. Enpruna. - ExarepunOypr : M3narenscTBo Y paabCKoro yHUBEpCHUTETA,
2014. - 125 c. : w1, Tabm., cxem. - ISBN 978-5-7996-1297-9 ; To ke [DnekTpoHHBIH pecypc].
Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=275816

2. Heénora O.B. Xumusi KOOpJMHAIIMOHHBIX COCIMHEHUH [ DJIEKTPOHHBIN pecypc] :
yaeOHnoe nocobue / O.B. Heénoga, JI.M. KybanoBa. — D1eKTpoH. TEeKCTOBBIC JaHHbIE. — CapaToB:
Aii ITu Op Menua, 2017. — 75 ¢. — 978-5-4486-0041-8. — Pexum gocryma:
http://www.iprbookshop.ru/73347.html

3. ®enoroB M. A. SlnepHblii MArHUTHBIN pe30HAHC B HEOPTaHUYECKON U
KOOPJAMHAIIMOHHON XuMuu. PactBopsl U skuakoctu. M.: @uzmariut, 2010. 384 ¢. — DieKTpOHHBII
pecypc. — Peskum mocryma: http://biblioclub.ru/index.php?page=book red&id=76645&sr=1

4. Cuzosa O.B. MonekynspHasi CAMMETPHS] B HEOPTraHUYECKON U KOOPIMHALUOHHOMN
XUMUH [ DIEeKTPOHHBIHN pecypc] : yueb. mocodue / O.B. Cuzosa, H.B. iBanoBa, A.A. Banun. —
OnektpoH. gaH. — Cankr-IletepOypr : Jlanb, 2016. — 276 ¢. — Pexxum nocrymna:
https://e.lanbook.com/book/76285

3aaHus 4711 KOHTPOJISI CAMOCTOSITEIFHOM pabOThI CTYIEHTOB

OcHOBHBIE IOHATUS KOOPAVMHALIMOHHONW TEOpUH U UX pa3BuTHe. HoMeHknarypa
KOOP/IMHAIIMOHHBIX coeuHeHuil. [TomHble 1 cokpalieHHble (OpMYIbl KOOPIUHAIIMOHHBIX
COCIMHEHU.

XuMuyeckas CBsI3b B KOMIIJIEKCHBIX COEUHEHMSX. DJIEKTpocTaTHUecKas Teopus. Teopus
Kpuctaymmaeckoro nois suragnos. Merog MO JIKAO. IIpoctpancTBEHHas CTpyKTypa
KOMIIJIEKCHOT'O MOHA. OCHOBHBIE THIBI KOH(UTYpalluii BHYTpEHHEH KOOPIMHAIIMOHHON Cephl.
Peakiuy KOMIUIEKCHBIX YacTUL, OCHOBHBIE THIIbI peakiiii. JIaOuibHbIe 1 HHEPTHBIE KOMITJIEKCHI.
IIpaBuno tpanceiausHus YepHsena. HizoMepus B KOMIUIEKCHBIX COCAMHEHUSX, TUIIBI HU30MEPUU
(cTpyKTypHast n30Mepusi, FeOMeTpUYecKas U ONTHUECKast U30MEpHs).

XuMundeckas CBsI3b B KOMIIJIEKCHBIX COEIUHEHMX NEPEXOIHBIX MeTaJlIoB. KuHeTnka n
MEXaHU3M PEaKIUN KOMIUIEKCHBIX YaCTHULl. Y CTOMYUBOCTb KOMIUIEKCHBIX COCIMHEHUN B
pactBopax. KoHCTaHTBI YyCTOHYMBOCTH, (haKTOPHI, BIUSIONIME HA YCTOMUMBOCTh KOMIJIEKCHBIX
coequHeHni. CUHTE3 KOMIUIEKCHBIX COEIMHEHUI, OCHOBHBIE IIPUHIUIIBL.

Buzbl KOMIIIIEKCOB, IPUMEHSEMBIX B aHAIUTUYECKOW XUMUU. JICHTaTHOCTD JIUTaH/I0B.
KommnekcHble HOHBI. BHyTpuKommiekcHble coeinHenust. DdupHble xenaTsl. IOHHbIE acCOIUATHhI.
Kunkue nonooomernnuku. Crnenududeckue nonoooMeHHuku. Cuaeprusm. Heoprannueckue
xenaThl (TETepONOIUKUCIIOTHI).

Xenatsel, XxenatHblil 3 dexT. BnusHue Ha yCTOWYMBOCTD X€JIaTOB Pa3IUYHBIX (PAKTOPOB.
Ponb nieHTpanbHOro noHa, MPUPOIbl JOHOPHBIX aTOMOB. 3aBUCUMOCTh YCTOWYMBOCTH X€JIATOB OT
pa3Mepa XeJIaTHOIO HUKJIA U YUCIIA [IUKJIOB.

DOHTPONMUNHBIA (HaKTOP YCTOWUYMBOCTH XEJIATHBIX [IUKJIOB. DHTAIBIIMUHBIN QakTop
YCTOMYMBOCTH XENATHBIX HUKIOB. Makporukiandeckuii a¢p ekt no K.b. Auumupckomy.
Honodopsl. Kpayn-aupsl, ux HomeHKIaTypa. 3aKOHOMEPHOCTh M YCTOMYMBOCTH KpayH-3()HUPOB.
Kpunrannapl. CelleKTUBHOCTh KPUIITAHJOB 110 OTHOIIEHHUIO K METaIaM. Y CTOMYHBOCTh
KPUIITaHZIOB.

Bompock! k 3a4eTy no AUCIUIIINHE

1. Bo3HUKHOBEHUE, UCTOPHUS M Pa3BUTHE TMOHATUN B XMMHUU METAJUIOKOMIIJIEKCOB.
Tunel XUMHYECKOM CBSI3U B KOMILIEKcax. HoMeHKIaTypa KOMIIJIEKCHBIX COCTMHECHUM.

2. IlepBble Teopun CTPOCHUSI KOMIUIEKCHBIX COeqUHEHUM, Teopus biomcrpanaa-



flepreHceHa. Teopus BepHepa, ee Henpexoasias poJib BO BCEH JaJbHENIIEH HCTOPUU
KOOPAMHALIMOHHBIX COEAUHEHUI. MeTO/ BaJICHTHBIX CBS3EM.

3. Teopust KPUCTAIUTMYECKOTO OJIS JIMTAHJ0B. MarHUTHBIE U ONITUYECKUE CBOMCTBA
KOMIUJIEKCHBIX COeTMHEHUM. CIEKTPOXUMUUYECKHUM PSI.

4. VI3omepusi KOMIUJIEKCHBIX COSUHEHUMN (ITPOCTpaHCTBEHHAs, ONTHYECKAsI ), METOIbI
CHHTE3a H30MEPOB KOMIUIEKCHBIX COCMHEHUM.

5. Tunel KOMIUTIEKCOB. JIeHTaTHOCTH JIMTaHI0B. KOMILJIEKCHBIE HOHBI.
BryTtpukomMiuiekcHbie coenaenus. JdupHbie xenatel. MloHHbIe acconnathl. XKuakue
noHooomenHuku. CuneprusMm. Heopranndeckue xenaThl (T€TepOIOIUKUCIOTHI).

6. YcroitunBocTh xenaToB. OnpeiesieHue KOHCTAaHT YCTOMYHMBOCTH KOMILJIEKCOB.
Xenarubiit 3QPexT. Biusaue 1eHTpaaTbsHOro aroMa, IPUPOIbl JOHOPHOTO aTOMA U XEJATHBIX
LIUKIJIOB. BiinsHue pa3mepa n yucia xeaaTHbIX HUKIIOB.

Borpocsl k 3K3aMeHy 10 UCITUTUIHHE

1. AMMHaK ¥ aMUHBI KaK JIMTaHAbl KOOPIWMHAIIMOHHBIX COSIUHEHUN: TICHTaTHOCTD,
XHMHUYECKOE CPOJICTBO K KATHOHAM-KOMILIEKCOOOpa30BaTeysiM, CIOCOOHOCTh K 00pa30BaHUIO G- U
T-CBsA3€el, BiusHue Ha Y ®D/BHU] CIIEKTPBI KATHOHOB 30-MeTalIoB, IPaKTHYECKOE 3HAYCHHE
aMHHHBIX KOMILIEKCOB.

2. B3anMoCBSI3b XUMHUYECKOH CTPYKTYPhI ATM(PATHUYECKUX U apOMaTHYCCKUX aMUHOB, UX
OCHOBHOCTH M YCTOMYHMBOCTH METAJUIOKOMILICKCOB.

3. Bosa 1 ruIpOKCHII-aHUOH KaK JIMTaHAbl KOOPIMHAIIMOHHBIX COSUHEHUN: TICHTAaTHOCTD,
CITOCOOHOCTH K 00pa30BaHUIO G- U T-CBA3€H, aKBAKOMILJIEKCHI B COCTaBE KPHUCTAUIOTHAPATOB,
MIPaKTUYECKOE 3HAYCHHUE aKBa- M THIPOKCOKOMILIICKCOB.

4. dTopuA-UOH KaK JIMTAaH] KOOPIMHAIMOHHBIX COCTMHEHUM: JCHTAaTHOCTh, XUMUYECKOE
CPOJICTBO K KaTHOHAM-KOMILIEKCOOOpa30BaTe/siM, CITIOCOOHOCTh K 00pa30BaHUIO G- U TT-CBS3CH,
BiustHre Ha Y D/BH]I CIIEKTPBI KATHOHOB 3d-METaIOB, MPAKTHYECKOE 3HAUYEHHE (PTOPUIHBIX
KOMILIIEKCOB.

5. Xmopun-, OpoMu, HOAUA-aHMOHBI KaK JIMTAH bl KOOPAMHAIIMOHHBIX COCTUHCHUMN:
JIEHTaTHOCTh, XUMHUYECKOE CPOJICTBO K KATHOHAM-KOMILJIEKCO0Opa3oBaTelsiM, CIIOCOOHOCTh K
00pa30BaHUIO G- U M-CBs3¢H, BiausHue Ha Y D/BU]I CIEKTPBI KATHOHOB 3d-METasIoB, MPAKTHYECKOE
3HAYCHHE XJIOPUIHBIX, OPOMHUIHBIX U HOJIUIHBIX KOMILICKCOB.

6. AMHHOITOJTMKApOOKCUIAThl (KOMILJICKCOHBI) KaK JTUTaH 1Bl KOOPIUHAITMOHHBIX
COCTMHCHUI: JICHTATHOCTh, XUMHUYECKOE CPOACTBO K KATHOHAM-KOMILIEKCOOOPAa30BaTENSM,
CIOCOOHOCTH K 00pa30BaHMIO G- M TT-CBsA3€EH, BinsHue Ha Y D/BH] ClIEKTPBI KATHOHOB 30-
METAJIJIOB, MPAKTUYECKOE 3HAUYCHHE KOMIIEKCOHOB U KOMITJIEKCOHATOB.

7. KapOokcuiaThl Kak JTUTaH bl KOOPIMHAIIMOHHBIX COSAMHEHUN: JCHTAaTHOCTD,
XHMHUYECKOE CPOJICTBO K KATHOHAM-KOMILIEKCO0Opa30BaTe/IsiM, CIOCOOHOCTh K 00pa30BaHUIO G- U
T-cBsi3el, BiusgHue Ha Y ®/BU ClIeKTPhI KATHOHOB 3d-METaIlJIOB, IPAKTHYECKOE 3HAYCHHE
KapOOKCHUJIATHBIX KOMILJIEKCOB.

8. Opranmndeckue HochHUHBI KaK JIUTAHIBI KOOPAUHAIIMOHHBIX COSIMHEHUN: IEHTaTHOCTb,
XUMHYECKOE CPOJICTBO K KATHOHAM-KOMIUIEKCOOOpa30BaTessiM, CIOCOOHOCTh K 00pa30BaHUIO G- U
T-CBsi3el, BiusiHue Ha Y ®D/BHUJ CIIEKTPHI KATHOHOB 30-MeTalIoB, MPAaKTHYECKOE 3HAYCHHE
($hoChHUHOBBIX KOMILIEKCOB.

9. TuoctupThl (MEpKANTaHbI) U THOA(DUPHI KaK JTUTAH]IBI KOOPIUHAIMOHHBIX COCTMHCHUI:
JIEHTATHOCTh, XUMHYECKOE CPOJICTBO K KATHOHAM-KOMILJIEKCO0Opa30BaTesiM, CIOCOOHOCTh K
00pa30BaHUIO G- U TT-CBsI3ei, BIusiHUE HAa Y O/BUJT CIEKTPhI KATHOHOB 30-MeTaIoB, MPaKTUIECKOEe
3HAYCHUE MEPKANTHIHBIX KOMIUICKCOB.

10. Iutnokapbamarsl U THYpaMIUCYIb(PUIBI KaK JTUTAH]IbI KOOPIUHAITMOHHBIX
COCTMHEHUH: JICHTATHOCTh, XUMUYECKOE CPOJCTBO K KATHOHAM-KOMILIEKCOOOPa30BaTEIM,
CIOCOOHOCTH K 00pa30BaHMIO G- M TT-CBsA3EH, BinsHue Ha Y D/BH] CIIEKTPHI KAaTHOHOB 30-
METaJUIOB, TPAKTUYECKOE 3HAYCHHUE TUTHOKApOaMaTHBIX KOMILICKCOB.

11. Makpornuknnueckue Turanapl. OcCOOEHHOCTH MaKpOITUKIIOB KaK JIMTaHIOB.
[TpakTHueckoe 3HaUCHHE MAKPOIMKIMIECKUX METAITIOKOMIIIICKCOB.

12. Homenkiiatypa KOOpAUHALIMOHHBIX COCTUHEHUH.



13. V3oMepust KOOpAMHAITMOHHBIX COCTMHEHNMN.

14. XenatHsiii a3¢dekr. TepmoanHamMuyeckoe 00bICHEHNE XeTaTHOTO d(deKTa.
OntuManbHbIN pa3Mep XeIaTHOTO IUKIIA.

15. PaBHOBeCHs B pacTBOpax KOOPAWHAIIMOHHBIX coeIMHEHN. KOHCTaHThI HECTONKOCTH,
yCcTOHYHBOCTH, 00pa3oBanus. KOHIIEHTpallMOHHBIE, TEPMOJUHAMUYECKHE, CMEIIAHHBIC
KOHCTAHTHI.

16. Knaccuduxanus kommiekcooOpa3oBarelneil o TUIy CTPOSHHS JIEKTPOHHON 000JI0UKH
noHa (aroma). XMMHUYECKOE CPOJCTBO KOMILJIEKCOOOpa3oBareield pa3inyHbIX TUIIOB K JOHOPHBIM
aToMam JINTaH/I0B.

17. B3auMoCBs13b THIIa THOPUIN3AINN HIEKTPOHHBIX OpOUTaIel KOMIUIEKCOOOpa3oBaTes,
€ro KOOPJAMHAIIMOHHOTO YUCJIa U MPOCTPAHCTBEHHOTO CTPOEHHUS KOMILIEKCA.

18. Xumuueckas CBsi3b B KOOPJAUHAIIMOHHBIX COCTMHEHUAX. Teoprsi BaJICHTHBIX CBS3EHl B
MIPUMEHEHUN K KOOPAMHAIIMOHHBIM coerHeHUsIM. OO0BsICHEHNE TPOCTPAHCTBEHHOT'O CTPOCHHUS,
MAarHUTHBIX U CTIIEKTPAJIbHBIX CBOMCTB KOMILIEKCOB.

19. Xumuyeckas CBsi3b B KOOPAUHALIMOHHBIX COCTUHEHUAX. Teopusi KpUCTALIUYECKOTO
MOJIsI B IPUMEHEHUH K KOOPIMHAIIMOHHBIM coeTMHEHHAM. OOBSICHEHUE TTPOCTPAHCTBEHHOTO
CTPOCHUS, MATHUTHBIX U CIIEKTPAJIbHBIX CBOMCTB KOMILIEKCOB.

20. Db dext Ana—Tennepa.

21. CnextpodoTOMeTpUIECKHE METOIbI UCCIICTOBAHMS KOMILIEKCOOOpa30BaHUs B
pactBopax. MeTo MOJISIPHBIX OTHOIIEHUM U METO/I U30MOJISIPHBIX CEpHil.

22. IToTeHITMOMETPUYECKHE METO/IbI MCCIICIOBAHUS KOMIUIEKCOOOPa30BaHUs B paCTBOPAX.
Meton beeppyma.

@DOHJ OLIEHOYHBIX CPEICTB

Bepno nu yrBepxkaenne «Metoa MK cieKTpOCKONMMU UCTIONB3YETCS ISl ONPEIeTICHUS
COCTaBa KOOPJIMHAIIMOHHBIX COCTMHEHUN»?

A. Bepno

b. He BepHO

Jliig onpesiesieHnss KOHCTaHT 00pa30BaHUsl KOOPAMHALIMOHHBIX COEAMHEHUH B PacTBOpPE
UCIIOJIB3YETCS METON ...

A. KyJIOHOMETpHYECKOTO0 TUTPOBAHUS

b. [ToreHIMOMETPUYECKOTO TUTPOBAHUS

B. KOoHIyKTOMETpHUYECKOTO TUTPOBAHUS

I'. CnextpodoToMeTprUYECKOro TUTPOBAHUS

YcTaHoBHUTE IPAaBUIBHOE COOTBETCTBHUE METO/1a UCCIIEIOBaHUS U 00BEKTa UCCIIeI0OBAHMUS.
Merton uccnenoBanust OObEKT UCCIETOBAHUS

|. UK cnextpockonust A. PactBop B DMSO-d6

Il. pH-meTpuueckoe TutpoBanue b. PactBop B CCl4

I11. AMP cnextpockonus Ha npotoHax B. PacTBop B Boje.

Bam Heo0x0IMMO MPUTOTOBHUTH 00pasell AJis OnpeAesieHUs] KOHIICHTPAI[UH pacTBOpa
xnopuna xene3a(lll) MmerogoM KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUSA. Y KAXKHUTE MPABUIBHYIO
MOCJIEN0BATEIBHOCTD IEUCTBUIA.

A. TlomectuTs B K00y anukBoTy pactBopa FeCl3

b. [TomecTuth B K010y amUKBOTY pacTBOpa MHIMKATOPA

B. [Tomectuth B k0:10y 100 M1 OMAMCTHIUTMPOBAHHON BOJIBI

I'. [TomecTuth B K00y anmuKBOTY Oy(epHOTo pacTBOpa

Kaxoit 066éM 0.05 M pactBopa Tpunona b motpeOyeTcs i1 KOMITIEKCOHOMETPUIECKOTO
tutpoBanus 100 mi pactBopa, comepxkainero 0.0015 M MgCI2 u 0.0025 M CaCl2?

A.3 mn

b. 5 mn



B. 8 mn

JlIiHa XUMHYECKOH CBSI3U MEX]Ty KOMILJIEKCOOOpa30BaTeIeM U JJOHOPHBIM aTOMOM JIUTaH/1a
MOJKET OBITh OIpeieJICHa METOIOM aHaJIn3a

HJ’I?I OnpeaAcICHUA KOHCTAaHT 06p330BaHI/I$I KOMIIJICKCHBIX COCI[I/IHeHI/Iﬁ METOAOM pH'
MCTPUYCCKOT'O TUTPOBAHHA B KAYECTBC HHAUKATOPHOI'O UCIIOJIB3YETCA SJICKTPOa

Jlj1g u3y4eHus CTpYKTYpbl TBEPOTO KOMILJIEKCHOTO coeAnHeHus MeroaomM MK
CHEKTPOCKOIUU HYXHO MIPUTOTOBUTH 00pa3ell B BUE

B xumMuu K0OOpAMHAIMOHHBIX COSIMHEHUN MeTO crieKTpodoromeTpun YD u BUIUMOM
00J1aCTH HUCIIOJIb3YETCS JIsl ONIpEeAEIICHUS

[Tpu onpeneneHny kECTKOCTH BOABI METOJIOM KOMILIEKCOHOMETPHYECKOTO TUTPOBAHHUS
UCITONIB3YETCS OydepHsbIit pacTBOp

Bepno nu yrBepxkaenue «KypHan Gpusndeckoil XUMHUM» HE MyOIUKYET Pe3ylIbTaThl
M3Yy4YEHUs1 CBOMCTB KOOPAMHAIIMOHHBIX COCTUHEHUIN»?

A. Bepno

b. He BepHO

Pe3ynbTaThl HOBBIX HCCIIEIOBAaHUI B 00JIaCTU XUMUU KOMIUIEKCHBIX COEIMHEHUN
MyOJUKYIOTCS,, B OCHOBHOM, B MEPUOJIMUECKUX U3AAHUAX (CKypHaJax) ...

A. XKypHan oprann4eckol XUuMuu

b. ’KypHas HeopraHn4ecKo XMMHUH

B. KoopanHannoHHas Xumus

I'. BBICOKOMOJIEKYISIpPHBIE COETMHEHUS

Ha caiite kakoii opraHu3anuu uckaTh HHQOPMAIIHIO 0 TaTeHTaM B 00JI1aCTH MOJIY4YeHUS U
MCIOJIb30BaHUS KOMIUIEKCHBIX COETMHEHUI?

A. ®enepanbHas ciyx0a M0 HHTEIUIEKTYaIbHON cOOCTBeHHOCTH (rospatent.gov.ru)

B. ®enepanbHblii KHCTUTYT MPOMBIIICHHON cobcTBeHHOCTH (fips.ru)

B. Poccuiickoe aBropckoe 061iectBo (rao,ru)

I'. denepanbHOE areHTCTBO 110 TEXHUYECKOMY PEryJUPOBaHUIO H MeTposioru (ISt.gov.ru)

Bepno nu yrBepxkeHne «MeToarKa CHHTE3a HOBOT'O KOMITJIEKCHOTO COEIMHEHMS OTTMCaHa
B JKypHaJIbHOM CTaThe, HO HE 3alllUIIeHa TAaTEHTOM, ITOATOMY €€ MOKHO MCIIOJIb30BaTh U
myOJauKOBaTh 0€3 CCHIIIKM Ha aBTOPOBY.

A. BepHo

b. He BepHO

BepHo nmu yTBepxkneHue «Pe3ynbTraTel HCCIIEN0BaHNS CTPYKTYPBI M CBOMCTB
KOOPAWHAIIMOHHBIX COCMHEHUH, omyonukoBanHbie B 1950-1980-x rogax ycTapenu u ux He CTOUT
IIPUHUMATh BO BHUMAaHHUE»?

A. Bepno

b. He BepHo

Kpayn-a¢upsl, Kpuntanasl, KaauKc-apeHbl, TOpGUpUHBI U GTaTONUAHUHBI OTHOCSTCS K
JUTaHJaM




[Tpu 0OpazoBaHKU XETATHOTO KOMIUIEKCA MPOUCXOIUT

®depporen (buc-n5-nuknonenTaauneHm-xene3o(ll)) ornocurcs x kiaccy

Hucmnatun (muc-auxnopoanammuH-tuiatuia(ll)) Haxoaut npuMeHeHnue B

Jutuzon (nudennnTrnokap0a3oH) 00pa3yeT KOMIEKCh ¢ KATHOHAMHU MHOTHX METAJIJIOB M
UCTIOJIB3YETCS JUIS ONIPEICIICHUS] METAJLIOB METOZOM aHam3a




