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COCTaBUIIN



1 Heaun v 3a7a4M U3VYEHUS JUCIUIITHHDI

1.1 Lexp nperogaBadusg JUCIUILIAHEI

CrielMaIbHasl TOATOTOBKA MAaruCTPaHTOB B 00JacTH aHATUTHYECKOU
XUMHUHU OJIAarOpOHBIX METAIIIIOB.

1.2 3agaun n3y4yeHus TUCIUILINHEI

TCOPCTUUICCKOC u IMPAKTHUYCCKOC OCBOCHHC Ka4€CTBCHHOTO u
KOJIMYECTBEHHOI'O aHaIM3a OJ1ar OpOAHBIX MCTAJJIOB.

1.3 TlepeueHb TUIAHUPYEMBIX PE3YJIHTATOB OOYUYEHHUS MO IUCIUTIINHE
(MOIyJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMH  OCBOCHHS
00pa3oBaTeIbHOM IPOTPAMMBI

IIK-11:Cnioco0eH miiannpoBaTh padoTy U BBIOMPATh a/IeKBaTHbIE METO/bI PelleHHA
HAYYHO-UCCJIeA0BATEIbCKUX 327124 B BLIOPAHHOI 00J1aCTH XUMHMH, XUMHUYECKOH
TeXHOJIOTUH MJIH CMEeKHBIX ¢ XHMHeH HayKax

1.4 Mecro aucuuIuiMHbl (MOJIYJiA) B CTPYKType 0Opa3zoBareibHOMN
IpOrpaMMbl

Opraanyeckue peareHThl B aHATUTUYCCKON XUMHH
[Tpo6ooT6Op M MPOOOMOATOTOBKA
XUMHYECKAsT DKCIIEPTU3A

HAy4YHO-UCCJIE0BaTeIIbCKas padoTa
HayuHo-uccnenoBarenbCkuil ceMuHap
[IpuknagHON XUMHWYECKUN aHAIIN3
Meroauka npenogaBaHus XUMHUHU
AKTyalbHbIE 337a4d COBPEMEHHOM XHMHUHU

1.5 OcoOEHHOCTH peaTU3aluU TUCIIATUIAHBI
S3pIK peanu3zauuu IUCUMIUIAHBI Pycckuit.

Jucuuninna (Moayiib) peanusyercs 6e3 npumenenust 30 u JJOT.



2. O0beM JUCHUILINHBI (MOIYJIS1)

CemecTtp
Bcero,
. 3aUETHBIX
Bun yue6HO# paboThI
€IMHHIL 1
(akam.gac)

Oo0masi Tpy10eMKOCTh

JTUCIUILIHHBI 4 (144) 4 (144)

KonTakTHas padorta ¢

1,5(54) | 1,5(54)
npenoaaBaTejiemM:

3aHATUS JEKIHOHHOIO TUIIA 0,5(18) | 0,5(18)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MIPAKTHYECKUE 3aHATHS 0,5 (18) 0,5 (18)
HPaKTUKYMBI
J1abopaTropHbIe paboTHI 0,5(18) | 0,5(18)

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesbHass padora

obyualommxcs: L5G34) | 1,5(34)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE

(KTT) Her Her
KypcoBas pabota (KP) Her Her
IMpomexyTounas arrecrauus |1 (36) 1(36)
(Ox3amen)




3 Conep:xanue IMCHUTIIAHBI (MOIYJIs)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)
3aHaTus
CEMUHAPCKOTO TUTIA
Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Mopyu, Temer IT OOTBI enpHast | Do eMble
No /i (pasnes) nexkuuonH | [Ipaktuye | pabo TEJbH PMUDPYEMBI
HCLHTUTHHBL Oro TUMa CKHE u/unu pabora, KOMIIETCHIINH
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o] 2 A I~ L 7
Beenenue.
BckpeiTue pya.
Dopmsl
1 HaXOKJICHUS 7 2 2 0
HMOHOB
0J1aropOPOTHBIX
METaJIOB B
pacTBope
XuMus 30JI0Ta,
) TUTATUHBI u 4 0 6 0
COITYTCTBYFOIIIHX
METaJIIOB
KonuentpupoBan
ue  OJaropoaHbBIX
3 METALIOB u 2 0 0 0
OT/IeTIeHUE oT
COITYTCTBYIOIIUX
Knaccuueckue
METO/IbI
4 ornpezeNneHus 3 4 0 0
TUTATHHOBBIX
METaJIOB u
30J10Ta
Ddu3nko-
5 XUMHYECKHUE 2 6 4 54
METO/IbI aHATH3a
Bcero 18 18 18 54

3.2 3aHATus NTEKIUOHHOTO TUIIA

Ne paznena

HaumenoBanue 3anatuil

O0BeM B akaj.yacax
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JAUCHUITIINH
bI

Bcero

B TOM YMHCJIIE, B
MHHOBAITMOHHOH

dbopme

B TOM 4HUCJIC, B
AIEKTPOHHOU

dbopme

Pacnipoctpanenue u
(OpMBI HaX 0K JICHUS
0JIarOpPOTHBIX METALIOB B
36MHOU KOpe»
[Tono)keHne MIaTHHOBBIX
METAIOB, 30JI0Ta U
cepebpa B IeKaTHOM
Ta0JMIIEe KJIApKOB
3JIEMEHTOB, (POPMBI
HAXOKJICHUS METALJIOB B
3€MHOM KOpe.
[Ipuponueie coeqAuHEHNS
cepebpa u CIUIaBbI
TUTATUHOBBIX METAILIOB,
MEHO-HUKEJIEBbIE PY bl
— OCHOBHOW HCTOYHUK
00BIYM OJIaropOTHBIX
MeTauioB. Pasmep
MHPOBOT'O MPOU3BO/ICTBA,
CTPYKTypa oTpedieHus
U LICHBI




Ilonoxenue
OJIaropoTHBIX METAIIOB B
[Tepuoandeckoii TadbuIe
JA.N.Menneneesa.
XuMudeckue u
¢u3nveckre CBONCTBA.
Hctopust oTkpbITHS
IJIATUHOBLIX METAIJIOB,
cnienuduka ux
MOJIOKEHUS B TAOIHUIIE
J..Menneneena.
CrpoeHue 371eKTPOHHBIX
000JIOUEK U CBOMCTBA
MeTauioB B Tpuanax VIII
rpynmnbl. CTpoeHue
BHEIIHUX 000JI0YEK
aTOMOB.
IlonuBaneHTHOCTD,
AIEKTPOOTPHUIIATETLHOCTh
aTOMOB MCTAJIJIOB U UX
peaKImoHHas
CIOCOOHOCTh. DHEPTHs
o0pa3oBaHUs OKCHJIOB U
Cynb(huI0B. ATOMHBIE H
WOHHBIC PAINYCHI
a1eMeHTOB. CKIIOHHOCTD
0JIarOpOTHBIX METAJIOB K
KOMIUIEKCOOOpa30BaHUIO.
XapakTepHble THOPUTHBIE
opOuTanu.
OKHUCIIUTEIIBHO-
BOCCTaHOBHTEIIbHBIC
CBOICTBA.
CrneuuduyHoctb
(hUBUYECKUX CBOMCTB
IJIATUHOBBIX METAIJIOB,
30710Ta U cepedpa.
Benuunnbl Temmeparypbl
IIJIaBJIEHUS ¥ TUIOTHOCTH,
TYTOTLIABKOCTb.
CrnenupuaHOCTD
(U3UYECKUX CBOWCTB
30710Ta U cepedpa.
Karanurnueckue
CBOMCTBA METAIJIOB U UX
WCIOJIb30BaHKE B HAyKe U
TexHuke. CBOMCTBA
CIUTIaBOB 0JIarOpOJIHBIX
METAJIJIOB.




KucnoTHslil 1 XJIOpHBII
METObI BCKPBITUS
0JIarOpOTHBIX METALJIOB.
NHuepTHOCTB
0JIarOpOTHBIX METAJIOB
10 OTHOIICHHUIO K
KucioTaMm. Bimsaune
MIPUPOJIBLI POAYKTOB
pacTBOpPEHUS Ha MOJTHOTY
MIPOTEKAHUSI MPOIECCa.
Ponrp Tuna muranga u
YCTOMYMBOCTH
oOpazyrorerocs
KOMILIEKCHOTO
COEIMHEHUS.

Y CTOMYHBOCTD K
JNIEUCTBUIO KHUCJIOT
METALIOB-CITy THUKOB
TJIATUHBL: POJUS, UPUAMS,
PYTEHUS U OCMHSL.
PacTBOpBI KOMITJIEKCHBIX
COCIMHECHMH TJIaTUHHIOB,
00JIaMaroIX BHICOKOMN
OKHCIIUTEIILHON
CITIOCOOHOCTBIO —

3¢ deKTUBHBIE
PacTBOPHUTENH CaMUX
OIIaropoIHBIX METAIIOB.
MeTton )XKUIKOCTHOT'O
XJIOPUPOBAHUS
ra3000pa3HbIM XJIOPOM.
JlocToMHCTBA U
BO3MOKHOCTH METO/IA.
Bnustnue npupoast
pPacTBOPSIEMBIX METAIIOB
(BenmMYMHBI N300apHO-
M30TEPMUYECKOTO
MOTEHI[MANIA PEAKIIMK) Ha
3¢ pexTUBHOCTH
npotiiecca.
@pakIIMOHUPOBAHHOE
pacTBOpEHHUE.




Hetpaguuuonusie
MeToibl. Mcnonb30BaHue
OKHCJIUTEIHHBIX CBOMCTB
A30TUCTON KUCIIOTHI —
CHUTPHUT-TIPOLIECCY.
JlocTonHcTBa MeTO/1a.
Bo3MoxxHOCTB
pereHepanuu
a30TCOJIEPIKAIIHNX Ta30B.
OxwucnauTtenpHas
CIIOCOOHOCTH OKCHIIOB
a30Ta — MPOJIyKTa
KHCJIOTHOTO
pacTBOpEHUS.
Hcnonp3oBanue MeToaa
JUIS OYMCTKH arMochepsl
B paboueii 30He.
DTOPOKUCIUTEIN
0JIarOpOTHBIX METALIIOB.
Ux 3¢ deKTHBHOCTD U
MEePCIEKTUBHOCTb.
BckpeiTre MeTamios-
CITyTHUKOB TUJIAaTHHBI:
METO/JIbl OKUCIUTEIHLHOTO
TIJIABJICHUS U CTICKAHMSI
nepokcua 6apus ¢
oOpazoBaHueM
PacTBOPUMBIX COJIEH.
TpaTuLIMOHHBII METO
pacTBOpeHus
30JI0TOCOACPIKAIINX
MaTrepHuanoB —
unanupoBanue. HoBbie
peareHThl,
PacTBOPSIOIIHNE 30JI0TO:
THOCYNb(hAT U
tuomoueuHa, CBU-
METOJ BCKPBITHSL.
bakrepnn B MeTamutypruun
30J10Ta.




Kommnekcubie
COCIMHEHUS TUTATUHOBBIX
METaJLIOB.
Hcnonb3oBanue B
aHaIIM3€ XJIOPUTHBIX
cpen. XJIopuIHbIe
KoMIuTeKch marunbl (11)
u arunsl (IV); akBa- u
aKBaruJIpOKCOXJIOPUTHBIE
COEIMHEHMS; UX BBICOKAS
YCTOMYUBOCTb U
WHEPTHOCTh. Peakuus
JTUCTIPOTIOPIIIOHUPOBAHU
s1. KoMIuiekchl maymmiagust
(IV); ux BbICOKast
OKHUCIUTEIbHAs
cnocoOHOCTh. CBeneHus
00 yCTONYHUBOCTH H
TUAPOJIU3E COCTUHEHUI
MAJUTAINS B
COJISTHOKHCIION Cpeie.
Crennuyeckue
CBOMCTBa KOMIUIEKCOB
poaus: CKIIOHHOCTb K
TUJIPOIIU3Y.

10




OCHOBHbBIE XUMHYECKHUE
COCMHCHHMS TIJIaTUHBI.
XJIOpUbI TUIATHHBI,
MPOCTHIEC U KOMILJIEKCHBIE.
['ekcaxnopruiarunoBas
KHUCJIOTA — IPOIYKT
pacTBOPEHUS XJIOPOM U
«LIAPCKON BOAKON.
TunuyHble CTEIICHU
OKHCJICHUS TIJIaTUHBI.
CBoiicTBa INTATHHEL, KaKk
3JI€MEHTA FPYIIIBI
KHUCJIOTO CEPOBOIOPOA.
l'anorenuas! u
KOMILIEKCHBIS
COCMHEHHMS Ha UX
ocHoBe. OKHCIIUTEILHO-
BOCCTaHOBHUTEIIbHBIE
cBocTBa. THUIIBI
KOOPAMHAMOHHBIX
COCTUHEHUH:

Al JOKOMILJICKCHI,
aMUHBI, allUI0AMHHBI; UX
CBOMCTBA U NIPAKTUYECKOE
HUCIIOIB30BaHUE.
[Ipupona u NpoYHOCTH
XUMHUYECKOM CBS3H alyio
- 1 aMHHHBIX KOMILJICKCOB
miatuabl. KBaHTOBO-
MEeXaHH4YecKas TPaKTOBKa
YCTOMYHBOCTH
KOMILJIEKCHBIX
COEIMHEHHH,
KOOPJAMHAMOHHOTO
YHCIIa,
MIPOCTPAHCTBEHHOM
KoH(urypauu. Tun
CBA3H LIECHTPATHHOTO
aroMa C JUTaHJIaMu;
ruOpuUaAHbIE OpOUTAIH.
B3anmocBs3b Mexy
KOOPJAMHAMOHHBIM
YUCIIOM, THIIOM
opOuTaneii u
T€OMETPUICCKUM
CTPOECHUEM MOJIEKYJIBI.

11




N3omeprst KOMILUIEKCHBIX
COEMHEHHM TUIaTUHBI.
3aKOHOMEPHOCTh TPaHC-
BIIUSIHUSL.

Tunel U30MepUH MIIATHHBI
B €€ COCIMHEHUSX.
Koopaunanmonnas
MU30MEpHsi: KaTUOH- U
AQHMOH-KOMIIJIEKCBI.
HNonnszanmonHas u
THJIpaTHas METaMepus.
IIpocTpancTBeHHas
n30Mepus — Hanboee
BAOKHBIN TUIT H30MEPUHU.
Cis- u trans-u3oMepbl
IJIOCKUX KBAIPATHBIX U
OKTa3IPUYECKUX
KOMILJIEKCOB, UX
CBOMCTBA.
3aKOHOMEPHOCTH trans-
Biusinua V.M. Yepusiesa.
B3aumHoe BimsiHUE
JIMTaHJ0B HA IPOYHOCTh
cBsi3u. OObsICHEHNE
pasnuuus MIPOYHOCTH
aroMOB B Cis- U trans-
ITOJIOKEHUU
KUHETUYECKUM U
TEPMOJANHAMHUYECKUM
¢bakropamu. Bxian
PYCCKHX YUEHBIX B
TEOPUIO XUMUYECKON
CBSI3U B
KOOPMHAMOHHBIX
COCTMHECHHSIX
MJIATUHOBBIX METAJIOB.

12




XUMUUJeCcKre CBOMCTBA
30JI0Ta U €T0
COCTMHEHUH.
Coneprxkanue B 3eMHOM
Kope U GOpMBbI

HaX 0K JCHHSL.
VHUKATBHOCTD
(bu3HUYECKUX U
XHUMHYECKHUX CBOMCTB,
KJIaCCUYECKHE METOJIBI
BCKPBITHUS 30JI0Ta U
MaTepuaioB €ro
coIepIKalUX: APCKO-
BOJIOYHBIN U XJIOPHBIN.
TepMoauHamuyeckas
OLICHKA YCJIOBUI
KOJTWYECTBEHHOTO
OTJICIICHUS U
ONpeAeIICHUs 30J10Ta:
OKHCJICHHC,
BOCCTAHOBJICHHE,
HKCTPaKIHsL, COPOLHS.
Crnenuduyeckue
CBOWCTBA XJIOPUIHBIX,
IIUAaHUTHBIX KOMIIJICKCOB
3onota (I) u 30mota (III).
KomMiuiekcrl ¢ murangamu
-BOCCTAaHOBUTECIISIMH.
PaBHOBecue B cucreme:
[Aul4]- u [Aul2]- .
XJIOpHBIN METO
BCKpbITUA. PacTBOpeHue
3a CUET OKHMCIIHUTEIBHBIX
cBoiicts xkenesa (I1I) u
IUIATUHOBBIX METAJIJIOB:
H2[PdCI6], H2[IrCl6], n
H[AuCl4].
I'mpparupoBanHbie u
AMUHHBIE KOMITJIEKCHI.
I'maBHBIC CBOMCTBA —
OOJIBITIOE CPOJICTBO K
3JIEKTPOHY, JIETKOCTh
BOCCTaHOBJICHUS JIO
MeTajuia, 00pazoBaHue
AHUOHHBIX KOMIIIEKCOB
JIMHEHHOM U
TETPAAPUIECKOM
KOH(UTyparuu, IBe
BaneHTHOCTH [ M Il B
COOTBETCTBHUH C THUIIOM
opOuTanu sp u sp3

13




CBoiicTBa 3JIEMEHTOB,
COMYTCTBYIOIIHUX
mwiaruge. ammaquii —
caMblid
PEaKIIMOHOCTIOCOOHBIH U3
OJIaropoTHBIX METAIIOB.
TpanuiMOHHBIE METOBI
BCKPBITHUS: KUCIIOTHBIN 1
xjnopHbId. [Tammaauit —
TUTTUYHBINA
KOMILJIEKCOOOpa30BaTeib.
AnynoaMuHHEIE
KOMIUIEKCHI (trans-
JUaMUH-XJIOpU)-OCHOBA
JUISL €T0 OIPEACIICHUS U
ahpunaxa.
Opranuueckue pearcHThbl
B aHATU3€ MU,
Ponuii — HepacTBOpUM B
kuciortax. Criekanue uiu
CIUIaBJICHHUE C
OKHUCITUTENSIMU,
XJIOPUPOBAHUE —
CIOCOOBI IEpEeBEICHNUS B
pactBopuMyto hopmy.
dopma HAXOXKICHUS B
pacTBope poaus —
KOMILJIEKCHBIE
COE/IMHEHMSI, CKIIOHHBIE K
TUIpaTaluu.
I'maponurnueckue
METO/bI BBIJCICHUS
ponus. HurpurtHeie n
AMHHHBIE KOMILJIEKCHI
poHsi — OCHOBA
MepeBEICHUS B OCAJIOK B
MeToaax
IPaBUMETPUUECKOTO
ompeeeHus U
ahunaxe.

Wpunnii — anamor poausi.
DneMEHT Ipynibl
KHCJIOTO CEPOBOIOPOA;
YCTOMYUB K JAEHCTBUIO
KHCJIOT U OKHCIIHATEIICH;
IIT u IV- Tunuunbie
CTETNIEHU OKUCIICHUS,
OTJI€JIEHUE UPUAUS OT
poausi — HUTPUTHO-
Cynb(hUIHBIA METO 1
cunre3 AHI" (ammonumiino
-HaTPUEBBIN
TeKCaHUTPUT).
Hcnonb3oBanue B
AQHATHN3€ OKUCITUTEIIBHO-
BOCCTAHOBHUTEJIbHBIX
crovictTr bunuga: FO

14
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N3buparensHoe
pacTBOpeHHUE
BbIJICTICHHE.
Cynbdaruzanms — crnocod
OTJICJICHUS [IpUMeceit
HEeOJIaropoTHBIX
METaJUIOB IIepeBeICHUEM
B pacTtBOp. Hutposanue —
OCaXKJIEHUE
COITYyTCTBYIOIIMX
METAJUIOB U3 HUTPUTHBIX
pactBopoB. OcaxkaeHue
TJIATUHOBBIX META/IOB B
BUJIE CYTb(HUIOB,
THOMOYEBUHHBIX
KOMILJICKCOB,
AMMOHMIHBIX COJIEH.
Boccranosienue
BozopoaoM. uddysuasie
METObI OTACTICHHUS
PYTEHUS U OCMUS B BUJIE
TETPAOKCHJIOB,
(dbpakimoHHOE
pazzenieHue Ha CTaiuu
ynasnuBaHusi MeO4.
DNEKTPOIUTHUECKOE
BbI/I€JICHHUE, LIEMEHTALUS.
DNeKTpOXUMHUYECKast
XapakTepUCTHKA
OIIaropoIHBIX METALIIOB;
BbICOKas
AJIEKTPOIOJIOKHUTEITHLHOCT
b 1 OOJIBIIIAs CKOPOCTh
3JIEKTPOBOCCTAHOBIICHHS.
DIJIEKTPOIUTHYECKOE
paduHMpOBaHHE cepedpa
13 CIUIaBOB. MexaHu3M
BBIJIETICHUS cepebpa u3
PacTBOPOB IIHAHHUTHOTO
KOMILJIEKCa.
DIJIEKTPOXUMHUYECKAst
XapakTepUCTHKA 30JI0TA.
OTtnenenue 300Ta OT
COITYTCTBYIOLIUX
TUTATUHOBBIX U
HeOJIaropoIHBIX
METAIIOB
ANEKTPOXUMUYECKUM
padpuHupoBaHUEM.
MexaHnu3m KaroaHoro
BOCCTAHOBJICHUS 30JI0TA.
DNEKTPOIUTHUECKOE
OT/CTICHHE TUIATUHBI 1
NAUTaANs OT METALIIOB-
CITyTHUKOB.
Hcnonb3oBanue
IIMCKTDOITUTANYUECKOTO
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CopOuronHbIe U
IKCTPAKIIMOHHBIC

MeTo ibl. CopOLIMOHHbBIE
METO/IbI — CTI0C00
OTJICJICHUS TIJIaTHHOBBIX
METAJUIOB OT I[BETHBIX,
pazzesieHue u
KOHIIEHTPUPOBAHUE
CaMUX TJIaTUHOUJIOB.
Hcnons3zyemblie
COpOEHTHI: peareHThl Ha
OCHOBE KpEMHE3EMa,
OpraHuYecKue COPOCHTHI,
aKTHBHBIE YTIIH, BOJOKHA.
[TonHoTta n
CEJICKTUBHOCTh
n3BJIeYCHUs. MexaHu3M
copOuun. Bnusiaue hopm
HAXOKJICHUSI METAJIOB Ha
3¢ (HEeKTUBHOCTH
nporiecca. CopOmmst
METaJIOB B
JTUHAMUYECKOM PEXUME.
DKCTpaKI[MOHHbIE
METO/IbI U3BJICYEHUS U
pazzeneHus.
KommiekcoobpazoBanue
B BOJIHBIX U HEBOJIHBIX
cpenax. Popma
CYIIIECTBOBAHUS
AKCTPAarupyeMoro
AJIEMEHTA U DKCTPareHTa.
Kiacce coenmaennit,
UCIOJIb3YEMBIX ISt
AKCTpaKkuuu. TUIBI
AKCTPAKIIUU —
AHMOHOOOMEHHas,
KOOpIMHAIMOHHAS,
KaTHOHOOOMEHHasI.
AMUHBI U CONH
YeTBEPTUIHBIX
aAMMOHHUEBBIX OCHOBaHUMN
—3(peKTUBHbIE
IKCTPAreHTHI
TTATUHOBBIX METAJLIOB.
MexaHu3m copOuu.
Copbumonnoe
W3BIICYCHHE 30J10Ta U
HUTPO30HUTPATHBIX
KOMIUJIEKCOB PyTECHUS
TUATKIICY b (U IaMH.
OKCTpaKIIMOHHOE
pazneneHue TTaTHHOB X
METaJIIOB
TpudyTmidocparom. bu-
Y TIOTTU/ICHTaTHbIE
DKCTODATECHTEHI
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[1natuHOBBIE METALIIBI,
30J10TO U cepedpo —
3JIEMEHTBI TPYIIIbI
KHCJIOTO CEPOBOIOPO/IA.
OrpanvueHnue MeToja:
HEN30UPATEILHOCTh
PEaKTUBOB, BIHUSIHUE
cpenbl. Couetanue
METOI0B OOHAPYKEHHSI C
paznenenuem. Hosbie
MHANKATOPHbIE PEaKINH C
MaIbIM IPEACIIOM
O0OHapyXEeHUSI.
I'paBumerpus.

MeToibl TpaBUMETPUH,
MPEUMYIIECTBO U
HEJO0CTaTKH
MPUMEHHUTETBHO K
0JIarOpOTHBIM METALIaM.
OcobenHoctu
rpaBUMETPUYECKHUX
dbopMm. Knaccuueckmii
METO/]1 OTIpeieNIeHuUs
TUTATUHBI B BUIC
reKcaxJiopruiaTuHara
aMMOHUs. OKUCIUTEIHHO
-BOCCTaHOBUTEJILHOE
MacKUpOBaHUE
MEUIAIOLIUX IEMEHTOB.
Opranunueckue
OCa/IUTENH TJIaTUHBI:
MypaBbHMHAsA KUCJIOTA U €€
coim. OcaxxaeHne
IJIaTUHBI U3 PaCTBOPOB €€
COJIEN M1 aMMHUAYHBIX
KOMIUTEKCHBIX
COCTUHEHUN.

ITanmamuii, Kak camblit
PEaKIIMOHOCTIOCOOHBIN U3
TPYIIIBI TNIATHHOBBIX
METALIOB, OCAKIACTCS
PSAIOM pEareHToB,
MIPEUMYIIIECTBEHHO
OpraHUYECKHX.
Knaccuueckuii meton —
MIPUMEHEHHUE OKCUMOB.
Oco00eHHOCTH METOI0B
TPaBUMETPUYECKOTO
oTpeIeTICHUS 30J10Ta.
Heopraunueckue
peareHThI —
BOCCTAHOBMTEIIU U3
Pa3IMYHBIX Cpe.
Meroabl ocaxaeHus
30J10Ta TUIATHHOBBIMHU
METaJUTaMH U UX
KOMITIIEeKCAMU
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Tutpumertpus.
OcoOEHHOCTH METO/IOB:
MeIJIEHHOE
yYCTaHOBJICHUE
pPaBHOBECHS B PacTBOPE
KOMILICKCHBIX
COCIUHEHHH,
HEN30UpPaTeNbHOCTD,
HeCTIeM(PUIHOCTD,
HEBO3MOXXHOCTh
MOCJIEOBATEIBLHOTO
TUTPOBAHUS.
OKHUCITUTEIIBHO-
BOCCTaHOBHTECILHOE
TUTPOBAHHE.
Tutpumerpuueckoe
ompe/ieJIeHUue CTENIEHU
OKHCJICHMS IIATHHBI.
Kommnekconomerpuyeck
o€ OIpe/iesieHHe
nawranus. OcaguTeabHoe
TUTPOBAHUE UOAUIAMU.
OTcyTCTBUE PEareHTOB
TUTPUMETPUUYECKOTO
OTIpeICIICHUS POJTHSI.
Meroas! penyKTOMETpUn
JUTSI OTIPEICIICHHIS
npuaud. [IpurogHocTs
METOOB VISl XJIOPHTHBIX
KOMILIEKCOB.
Tutpumerpuueckoe
onpeJieJICHUe PyTEeHUs U
OCMMS TTOCJIE UX
JUCTUJIIALINN.
Opranunueckue u
HEOpraHM4eCcKue
TUTPAHTHI.
Hcnons3oBanue
BapHUaHTOB 00PaTHOTO
TUTPOBAHUS —
XapakTepHas
0COOEHHOCTD aHaIn3a
IUIATUHOBEIX METAJIJIOB.
[ToTenumomeTpuueckoe u
aMIIepOMETPUIECKOE
onpeeIeHue TOUKH
SKBUBAJICHTHOCTH.
Oco0eHHOCTh
TUTPUMETPUIECKOTO
OnpeeIeHus 30J10Ta:
equHas Gopma
HaXOXJCHUS U
BOCCTaHOBJICHUS JIO 18
MeTalia
MHOTOYHCIICHHBIMHU
peareHTamH.
MuaorocTviieHuyaTocTh
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[TpoOupHsbIit aHaH3.
Meron
BBICOKOTEMIEPATypPHOI
HKCTPAKIINU
pacIuIaBIeHHBIMU
consimu. OnpeneneHue
MaJIbIX COJIEPKaHMIA
OJIaropoTHBIX METAIIOB B
TPYJIHOPACTBOPUMBIX
oOpasuax: pyaax,
MUHepanax, [ulaKax.
Komnekrops! MmeTanios —
pacIuiaBbl CBUHIIA, ME]IH,
cepedpa. OKUCIUTENIBHO-
BOCCTaHOBHUTEIHLHOE
iaBjieHue. PeareHTel B
MPOOUPHOM aHATH3E.
Onepauuu
KyIeJIUpPOBaHUS U
mepoepoBanusi. Puznko-
XUMHUYECKHE MPOLIECCHI
TIPY TLJIaBJICHUU
AQHATH3UPYEMOU TTPOOHI.
IIponyKThI 11aBIIECHUS:
cruIaB 01aropoJIHBIX
METAIJIOB CO CBUHIIOM —
BEepKOJIeH U IIJIaKH.
ITonyuyenue cruaBos
0JIarOpOTHBIX METALIOB,
UX KUCIOTHOE
pazzesieHue u
onpexaeinenue. Hosoe
HarpapjeHuE B 00JacTu
POOUPHOTo aHAIN3A —
MUKpONpoOupHas
TTaBKa.

AHanmm3 Ha TPOOUPHOM
KaMHe.

19
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CrnekrpodoromeTpudeck
1€ METOJIBI.

Metonabl
(hOTOMETPHYECKOTO
oTpeeNeHus
TJTATUHOBBIX METAIIOB
MHOTOUYHUCJICHHBI, HO
HEU30UpaTeNbHbI U
HeCTIeM(pUIHBI.
CoueTaHue METOIOB C
AKCTpaKIuen u
copOImei.
Hcnons3zoBanue
OpPraHMYECKHUX PEearcHTOB
Y BOJIHO-OPTraHUYeCKUX
cpen, pasinyui B
KHMHETUKE 00pa30BaHU
OKpAIIeHHBIX
KOMIUIEKCOB U B CIIEKTpPax
TIOTJIOIICHMS.
Knaccnueckne MeToabl
(hOTOMETPUYECKOTO
OTpe/ieNICHUs: TUIAaTHHBI C
WOJIUJIOM KaTHs U
XJIOPUJIOM OJIOBA,
TATUTaINsI C
JTUMETHITITHOKCUMOM,
PYTEHUS U OCMUS IO
OKpAacKe THOMOYEBHHHBIX
KOMILJIEKCOB, POJIUS 1
UpUIUS IO OKpacKe
XJIOPUTHBIX.
CrnenupuaHOCTH
(boToMeTprUECKUX
METOJIOB OIPEICTICHUS
30J10Ta: MO0 OKpacke 307eit
Y TeJieil 3JIEMEHTHOTO
Metauia. HoBoe
HarpaBJIiCHUE -
TBepaodazHas
CHeKTPOhOTOMETPHS.
BosmoxxHOCTH aTOMHO-
a0copOIMOHHOM
CHEKTPOCKOIUU B
COYETaHUH C
COpPOIIMOHHBIMU
MeTonaMu. BeeneHune
copOeHTa B
IIEKTPOTEPMUYECKUI
aroMH3arop.

20
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DIEKTPOXUMHUIECKHE
MCTO/BI.

CKJIOHHOCTD IIJIaTUHOBBIX
METAaIlJIOB, 30J10Ta B
cepebpa K
3JI€KTPOBOCCTAHOBIICHUIO
W3 UX COCTUHEHUM.
DIIEKTPOXUMUYECKUE
METOMbI BEIJICIICHUA:
3IEKTPOTrPABUMETPHS,
KYJIOHOMETPHS,
BOJIbTAMIIEPOMETPHSI.
OrpanudeHus
BO3MOXKHOCTEM
HCIIOIL30BaHUS METOIA:
OJIM30CTh OKUCIUTEIBLHO-
BOCCTaHOBHMTCIBHBIX
MMOTEHIINATIOB
OJIarOpoTHBIX METALIOB,
00JIbIIas YCTOMYUBOCTD
KOMINIEKCHBIX
COCJIMHECHUH,
KaTaJINTHYCCKUE
CBOMCTBA METALIOB,
TPYIAHOCTh
BOCCTAHOBJICHUS POJIUS,
UPHUIUS U PYTCHHSL.
Bos3moxnocTtu
BOJIbTAMIIEPOMETPHH C
IUIATUHOBBIM
AIEKTPOJIOM,
PTYTHOCTEKJIOTpahUTOBBI
M, YTOJIbHBIM MTaCTOBBIM.

Daoann

10

3.3 3aHsATHS CEMHUHAPCKOT0 THUMA

o/

Ne
paznena
JIACIIUILIT
HHBI

HaumenoBanue 3anatuii

O0BeM B akaj.gacax

Bcero

B TOM 4YHCJIE, B
WHHOBALIMOHHOU

dbopme

B TOM YHCIIE,
B
AJIEKTPOHHOU

dbopme

21




Pa3nenenvie BETHBIX U
[JIATUHOBBIX METAILJIOB, U
OTJEJIEHHE UX OT 30JI0Ta B
MPOLIECCE PACTBOPEHUS.
Bo3MoxHOCTE
peryaupoBaHus mpoiiecca
pacTBOpPEHUs U KOHTPOJIA 3a
€ro NpoTEeKaHUEM I10
pennunne OBII.
Hcnons3oBaHue MeTo1a Ha
appuHKHOM
MIPOU3BOJICTBE, B aHATU3E U
TexHoyioruu. TBepaodasHoe
xnopupoBanue. Crernuduka
MeToa.

OKHCIHTEIBHO-
BOCCTaHOBHUTEIIHHOE
paBHoBecue upuauii (IV)<«>
upuauii (III): akparaus u
THIpaTaIys KOMILIEKCOB.
Mmuoroobpazue Gpopm
HaXOXJICHHS B PaCTBOPE
pyTeHus u ocmusi. Biustaue
MTOJIUBAJICHTHOCTH.
TunuyHple KOMIUIEKCHI
PYTCHHS U OCMHS,
UCIIOJIb3yEMBIC B aHATTU3E.
CoennHEHUS METAIIJIOB B
LIEJIOYHOM cpenie:
OKCOKOMILJICKCHI.

KoopanHaumoHHsle yucia u
TUIIBI OpOUTAIEH MIaTUHBI
(IT) u marunsr (IV) B
KOMIUIEKCax C JIUTaHJaMHU:
XJIOp Y aMHUH.
BuemneopOuTaibHble
alUI0KOMILIIEKCHI, UX
Ja0MIIBHOCTbD, pEaKLIMOHHAs
CIOCOOHOCTh. AMMUHBIE
BHYTPUOPOUTATBHbBIE
KOMILJIEKCHI TUIaTUHBI, KX
YCTOWYHUBOCTb,
IPOCTPaHCTBEHHAs
KOH(UTYpaIHsL.
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Meto1 OLIeHKH YUCTOTHI U
poObI OJIaropOIHBIX
METAJIOB U M3/ICIIHIA U3 HUX.
O6opynoBanue: mpoOUpHBIC
KaMHH (KPEeMHUCTHIE
CJIaHIIbI); POOUPHBIE UTJIIBI
(KJTHOYM) — CIIJIaBBl METAIJIOB
M3BECTHOTO COCTaBa.
PeakTuBBI: KHCIIOTHI U CMECH
KHCIIOT, a30THOKHUCIIOE
cepeOpo, IMaHUTHBIHA
komruiekc xenesa (111).
Bo3MoskHOCTH MeTOA.
OnpobupoBaHue U3l U3
30J10Ta, cepedpa, TUTAaTUHBI U
TayIa IHsl.
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Onpenenenue poaus,
UPUAMS U OCMHUS 110
KaTaTMTUYECKON BOJIHE
BOJIOPO/Ia U METOJIOM
WHBEPCUOHHOMN
BoJbTaMIiepomerpun. Hosoe
HaIpaBJICHUE —
AKCTPaKIIMOHHAS
BOJIETAMIIEPOMETPHSI.
AMIiepoMeTpuIEcKoe
TUTPOBAHMUE OJIArOPOTHBIX
METALJIOB O TOKY
OpraHUYEeCKHUX U
HEOPraHMYECKUX PEaKTUBOB.
AMIEpOMETPUYECKHIE
ceHcopel. Metox
HEMPEPBIBHOTO MPOTOYHO-
WHXEKIIMOHHOTO aHAIHN3a.
HNoHcenexkTuBHbIE
anexktpoabl. UCD nis
ONpeAesICHUs 30JI0Ta U
cepeOpa B pacTBope
THOMOYEBUHHBIX
KOMILJIEKCOB.
Hcnonb3oBaHue 31€KTpOI0B
B KOHTpOJIE
TEXHOJOTUYECKUX
MIPOLIECCOB B
ABTOMAaTH4YE€CKOM PEKUME.
NCO nns onpenenenus
3JIEMEHTOB IPYTIIbI
IUIaTUHBI. BO3MOXXHOCTH
KYJIOHOMETPHUYECKOTO
aHaNM3a: SKCIPECCHOCTD U
0C33TaTOHHOCTD,
MPEU3UOHHOE OTpe/IeICHIE
MHKPOCOAEPKaHUI HOHOB B
PA3IMYHBIX CTETICHSX
OKHCIIeHUS. BO3MOXKHOCTB
KYJIOHOMETPUYECKOTO
ompeesIeHUs] CTENEHN
OKHUCJICHUSI METALJIOB.
Kynonomerprueckuii
aHamu3 BO PTOPHUIHBIX
cpenax.

Daonn

1Q

3.4 JIabopaTopHbIE 3aHATHS

Ne

HaunmenoBanue 3anatuit

O0BeM B akaj.gacax
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B TOM YHCIIC, B | g 1oM yucle,
pasaeia MHHOBAITMOHHOM B
/0 | IACIIUILI Bcero N
et hopme DIIEKTPOHHOMN
HHBI
dbopme
[IpuroToBnenue crangapTHHIX
pacTBOPOB METAJLIOB -
1 1 METOJIOM KHUCIIOTHOT'O 4 0 0
pacTBOpPOB cepedpa, MIaTUHBI,
MasIaaus
N3yuenune cocraBa
KOMIIICKCHBIX COCIUHCHUN
2 1 TJIaTHHEI 4 0 0
KOHJTyKTOMETPHUUECKUM
METOA0M
3 2 N3ydenue cBOWCTB 30510Ta. 4 0 0
[IpuroToBneHue cTaHgapTHHIX
pPacTBOPOB METOJIOM
4 2 OKHUCIIMTEIILHOTO CIICKAHMUS: 2 0 0
ponusi, UpUIus, pyTeHUS U
OCMMUS
Crnekrpodoromepuieckoe
5 5 ONpPEACIICHUE PYTCHUS U 4 0 0
OCMMS C THOMOYEBHHOM
Daoaox 1Q N /A

S5 ®oHA OLEHOYHBIX CPEeICTB /AJsl NPOBeIeHHUS MPOMEKYTOYHOMN
arrecTaluu

O1ieHOYHBIE CpeJICTBA HAXOMSITCA B MPHIOKEHUU K paboyuM

InporpaMmMaM AWMCHOUIIINH.

8 Mertoanyeckue ykazaHusi A5 OOyYAKOIIUXCHA 10 OCBOEHHIO
AMCHMILJIMHBI (MOXYJIs1)

9 Ilepeyenb MHGOPMANMOHHBLIX TEXHOJOTMH, HCIOJIb3yeMbIX NPH
OCYIIEeCTBJICHUN 00pPa30BaTEeJIbLHOI0 Mpoluecca Mo JUCHUIVIAHE (MOIYJII0)
(nmpu HEOOXOAMMOCTH)

9.1 IlepeueHbp HEOOXOAMMOTO TIPOTPAMMHOTO OOSCIICUCHHS

9.1.1 | Microsoft Office Professional Plus 2007.

9.1.2 | ITpunoxenuss ChemOffice Ultra 11 - makeT yTHAMT JUIi XMMHKOB, TaKUX Kak:
ChemDraw, Chem3D, ChemFinder, ChemACX

9.2 IlepeyeHb HEOOXOIUMBIX MH(DPOPMAIIMOHHEIX CITPABOYHBIX CUCTEM
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9.2.1]1. DJeKTpOHHO-0MOIMOTeYHass  cucTeMa  Znanium.com  MPeJoCTaBIsieT
3aperUCTPUPOBAHHBIM  IOJIB30BATEISIM KPYIIIOCYTOYHBIH JOCTYI K O3JEKTPOHHBIM
U3JJaHUSM M3 JH000H TOYKHM MHpa MocpelcTBOM cetu MHTepHeT. - Pexxum nocryna:
http://znanium.com/

9.2.2]2. DONeKTpOHHAasi XUMU4YEcKas SHIUUKJIONEIus — OH-NaH Pexum nocrymna:
http://www.xumuk.ru/encyklopedia/.

9.2.3|3. Cailt AHATUTHYECCKOU XUMUU Pexum JIOCTyTa:
http://www.geocities.com/novedu/

9.2.4]4. CailT o NpPUMEHEHUI0 METOJOB MAareéMaruyecKON CTaTUCTHUKU M TEOPHUH
BEPOSTHOCTEM B  AHAIMTUYECKOM  XUMHUM  Juid  OOpabOTKM  pe3yJIbTaroB
aHATMTUYECKNX u3MepeHuit. Pexum mocryna: http://chemstat.com.ru/

9.2.5]5. Ilopran «AHamuTnyeckas xumusg B Poccum» Pexum  pocryna:
http://www.rusanalytchem.org/

9.2.6

10 MarepuaibHO-TEXHHUYECKAsI 0a3a, Heo0XoauMas A
OCYLIECTBJICHUA 00pa30BaTeJIbHOI0 NPoOLEcca 10 TUCHHUILIMHE (MOLYJII0)

Jlis 4TeHus JIeKIHUM UCHONB3yeTCsl ayauTOpHs, 00OpyIOBaHHAs MYJIbTHUMEIUWHBIM
obopynoBanueM. llpakTuyeckue 3aHATHS MPOBOIATCS B Y4eOHOW ayJTUTOpUU C
UCIONIb30BaHUEeM  JIocKU. JlaboparopHble  3aHATHS  HPOXOJIT B YYEOHBIX
XMUMHAYECKHX JIabopaTropusix Kaeapbl aHATUTHIECKON U OPraHnYeCKON XUMHH.
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