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1. IEJIM U 3AJAYU JUCIIUITVIMHBI:

Hean: [lenp AUCHUIIMHBI — TMOKa3aTh POJib HEOPraHMYECKOM XMMHUHU B CUCTEME HAyK, J1aTh
MpEICTaBICHUE 00 OCHOBHBIX CBOWMCTBaX M METOAAX MCCIENOBAHUS HEOPraHUYECKHUX
COCMHEHUM, HAyYWUTh MCIOJH30BaTh 0A3UC 3aKOHOB M MOHSATUN OOIIEH XMMUU JIJIsl YCBOCHUS U
WHTEPNPETANNK YIITYyOJEeHHBIX 3HAHUHM IO IPYTUM paslieliaM XHMUH, COJICHCTBOBATh Pa3BUTHIO
HAaY4YHOT'O MUPOBO33PEHHUS CTYIEHTOB.

B pesynbTate uzyueHust TaHHOIO Kypca CTYAEHTHI JOJDKHBI TO3HAKOMUTHCS ¢ TEOPETUYECKUMU
OCHOBaMHM 0a30BBIX pa3/ICiOB XUMHH, OCBOHWTH OCHOBHBIC 3aKOHOMEPHOCTH IPOTCKAHU S
Pa3JIMYHBIX TUIIOB XUMHUYECKUX PEAKIMH C y4yacTHeM HEOPraHWYECKHX BEIIECTB, OCHOBHBIC
METOJIbI ¥l TIPUEMBI PaOOTHI B JIAOOPATOPHUSAX HEOPTAHUIECKONW XUMUH.

3apauu:

1. o3HaKOMHTH CTYACHTOB XHMHUUYCCKOI'O (I)aKy.]IBTeTa C TCEOPCTUYCCKMMHU OCHOBaMU
0a30BBIX pa3aciioB XMMHHU, OCHOBHBIMU 3aKOHOMCPHOCTAMHU IMPOTCKAHUA PA3JIMYHBIX
TUIIOB XUMHYECKHX pEAaKIUH C Y4acTHeM HEOPraHMYeCKUX BEIECTB, OCHOBHBIMU
METOAaMH U IprHeMaMH paboThl B 1a00paTOPHAX HEOPraHUYECKON XUMUU;

2. 3aKpenuTh HeOOXOIUMBIN MOHATHIHBIN anmnapaT, OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH,
OIMMCBIBAIOIHNE PA3BUTHC HpeHCTaBHCHI/IfI 0 XHMHYECKOU CBSI3H B METajlj1axX, OCHOBax
TCPMOAWMHAMHUKN W KHUHCTUKH, 3aKOHOMCPHOCTAX HNPOTCKAHHA OSJICKTPOXUMHYCCKUX
MPOIIECCOB B PacTBOPAX;

3. chopmupoBaTh yYMEHHE TPOBOAUTH OJKCIEPUMEHTaJbHbIE pPAabOTHl 1O TOTOBBIM
METOJIMKaM, BBINOJHATh CTAHJIAPTHBIC OIEPAIlMM HAa COBPEMEHHOM OO0OOpYAOBaHUH,
WCMOJIb3YEMOM B HEOPraHUYECKOWM XWUMHUHU, MPUMEHSITh Ha IMPAKTUKE IOJTyUYEHHBIE
3HaHUA MPU aHAJIMU3C IMOJYYCHHBIX 3KCICPHUMCHTAJIbHBIX PE3YJILTATOB M COCTABJICHUUN
OTYETOB B 3aJIaHHOM (hopme;

4. naTh TPEACTABICHHE O POJIM M MeCTe OOIel XUMHUU WU HEOPraHWYECKOW XUMHH
MCTAJIJIOB B CUCTCMC HAYK U B HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO:

Huciummaa «MeTamaudeckas CBS3b. XUMHS METAlLIOB» OTHOCHTCS K 0a30BBEIM
auciUIunHaM obs3aresproit yactu (b1.0.17).

2.2. CoBpemeHHasi 00ImIasi ¥ HeOpraHWYeckas XuMHUs Oa3upyercs Ha OCHOBHBIX
MOJIOKEHUSX XMMHH, YCBOGHHBIX CTyJI€HTaMU B IPOILIECCE U3YUEHUs ITOTO MPEIMETa B IIKOJIE.
Kypc obmeli m HeopraHmueckod XUMHUU UMeeT (PyHIaMEHTaJbHOE 3HAYCHHE B CTAHOBJICHUH
CHeNHaINCTa IMUPOKOTO Mpoduiisi, XUMHUKA-UCCIEIOBATEIsI U XMMHUKa-TIpernojaBarens (Bysa,
LIKOJIBI), U SIBJISIETCS TIEPBBIM BY30BCKUM XUMUYECKUM KYpPCOM.

2.3 IlepeyeHb MOCIEAYIOMMX Y4eOHBIX AWUCLMIUIMH, Ui KOTOPBIX HEOOXOAMMBI 3HAHMA,
YMEHMSI U HaBbIKU, pOpMHUpYEMbI€ TaHHON y4eOHOM U CLIUTUINHOMN:

«Ananutnyeckas xumus» (51.0.18),

«Puznyeckas xuMus. Xumuueckas repmoauHamukay (b1.0.23),
«Dusnueckas XuMHusl. XuMudeckas KuHetuka u katanusz» (b1.0.24),
«Xumuueckas texaojorus» (b1.0.27),

«buoneoprannueckas xumus» (b1.B.07),

«Kpucrannoxumus» (b1.B.06),

«T'mapoxumus» (b1.B.J1B.08.01),

«OcHoBbI Heoprannueckoro cuareza» (b1.B./[B.01.01),



a TaKKe U1l BBINOJIHEHUS KBaIU(PUKAIIMOHHBIX paboT M (OpMUPOBaHUSA MPOPECCHOHAIBHBIX
KOMITETEHIIUH.



I11. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI

IIportecc OCBOEHMSI JUCIUTLIMHBI

HampaBJieH Ha (OpMHUPOBAHUE

KOMIIETEHIINN

(omemenToB cienyroumx kommnereHuii) B coorsercteur ¢ ®T'OC BO u OIl BO no manHOoMy
nanpagnenuto noocomosku 04.03.01 «Xumusy, npoguns: Xumus.

Hepeqeﬂb IVIAHUPYEMBIX pPe3yjJabTaToB oﬁyqe}mﬂ o JTMCIUIIJIMHE, COOTHECCCHHBIX C
HHIAUKATOPAMH JO0CTUKCHUSA KOMIIEeTEeHIINI

Komnerennus HNuaukaropsl Pe3ynbTarsl 00yueHus
KOMIIETeHIU
OIIK-1 Cnocoben NJK onk-1.2 IIpennaraer 3HaTh. TEOPEeTHUYECKUE OCHOBBI
aHAJIM3UPOBATH U MHTEPIPETALUIO obmei XUMHH u XUMHH

HMHTEPIIPETUPOBATH
PE3YIbTAThl XUMUYECKUX
AKCIIEPUMEHTOB,
HaOIIOACHUHN 1 U3MEpEHUI

pe3yJIbTaTOB COOCTBEHHBIX
9KCIEPUMEHTOB H
pPac4yeTHO-TEOPETUICCKUX
paboT C MCIOJIH30BAHUEM
TEOPETHYECKUX OCHOB
TPaJUIINOHHBIX ¥ HOBBIX
pa3nenoB XUMHUH

HEMCTAJIJIOB, CYIIECTBO peaKLII/If/'I u

IMponecccoB, HCIIOJIb3YyCMbIX B
HEOPraHU4eCcKOn XUMHH
MPUHLIMIIBI " o0actu
HUCITIOJIb30BaHUA OCHOBHBIX
METOO0B XUMHUYECCKOIro
HUCCIICIOBaHUS. Nmets

MpeCTaBICHHE 00 OCOOEHHOCTAX
00BEKTOB HCCIEAOBAHNS.

YMeTh: IOAr0TaBIMBATE 00HEKTEI
UCCIICZIOBAHUS, TPOBOJIUTH
IKCIEPUMEH TaIbHBIC
HCCJICIOBAaHMS 110 3aJaHHOU
METOJIMKE, paboTaTh Ha
arnmaparype, IpuMeHsIeEMOU B
HEOPraHWYECKUX MCCIICTOBAHMSIX.
BuiiaieTh: HaBbIKAMU TPUMEHCHUS
TCOPETHUECKUX OCHOB ITPU
CHHTE3€ U UCCIEIOBAHIU
HEOPraHWYECKUX 00HEKTOB U
paboTe ¢ pacTBOPEHHBIMU B BOJIE
HEOPraHUYECKUMU BEIIECTBAMU 10
TOTOBBIM METOIMKAM.

OIIK-2 Cnocoben
IPOBOJIUTH C COOJIIOEHUEM
HOPM TEXHUKU
0€30MacHOCTH XUMHUYECKU I
IKCIEPUMEHT, BKIIHOUast
CUHTE3, aHAJIN3, U3Y4CHUE
CTPYKTYpPBI U CBOMCTB
BEIIECTB U MaTEpUAJIOB,
MCCIIEZIOBAHUE TIPOLIECCOB C
UX y4acCTHEM

WK onk-2.1 Paboraer ¢
XUMHYECKUMH BelIeCTBAMU
C COOJIFOZIEHUEM HOPM
TEXHUKHU 0€30ITacCHOCTH

I/II[K OIIK-2.2 HpOBOl[I/IT
CHHTEC3 BCILICCTB U
MaTepUalioB Pa3HOU
IIPUPOLIEI C
HCIIOJIb30BAHHUEM
HUMCIOIINXCSI METOAUK

3HATh: MpaBUIIa U HOPMBI TEXHUKHU
0e30MacHOCTH TIPH paboTe C
XMUMHYECKUMU PEaKTUBAMH U
buznueckuMu mpudopamu.
YMeTh: TOATOTaBIMBATH O0BEKTHI
JUTSL CHHTE3a, IIPOBOUTH
IKCTIIEPUMEHTABHBINA CHHTE3 11O
3a/laHHOM MeToJuKe, paboTaTh Ha
annaparype, IpuMeHsIEMOH B
HEOPraHWYECKUX UCCIIeIOBAaHUSIX.
BiajeTs: HaBBIKAMH TTPOBEICHUS
XHUMHYECKUX IKCIICPHMEHTOB TIPH
CHHTE3¢ HEOPraHUIEeCKHX
00BEKTOB 110 TOTOBBIM METOAHKAM.

OIIK-3 Cnocoben
IPUMEHSATH PACUETHO-
TEOPETUYECKUE METOABI JJIs
M3Yy4ECHMS CBOMCTB BEILIECTB

N/Kormk-3.2 Ucnonp3yet
CTaH/JAAPTHOE POrPaMMHOE
obecrieuyeHue Npu peleHuu
3a7a4 XUMUYECKON

3HaTh: OCHOBHBIE PECYPCHI
MOJIb30BATEIS OBITOBOIO
MEePCOHAILHOT0 KOMIIBIOTEPA U
MpaBuJja MOJb30BAHUS UMH JIJIS




Y IIPOLIECCOB C UX Y4aCTHEM
C MCIOJIb30BaHUEM
COBPEMEHHOMN
BEIYHCIUTEIFHON TEXHUKH

HalpaBJICHHOCTH

y4eOHBIX U HAyYHBIX IIeJIEH.
YmeThb: 00pabaThiBaTh
pE3yIBTATHl OMBITOB U PACUETHBIX
paboT ¢ mpuMEHEHUuEM
CTaHIAPTHOT O TPOTPAMMHOTO
obecnieuenus qoctynHbix ITK.
Baaaerhb. HaBBIKAMU
MpeJICTaBICHUS Pe3yJIbTAaTOB B
KOMITBIOTEPHBIX CETSIX U
MH(GOPMAIIMOHHON Hay4YHO-
o0pa3oBaTenbHOI cpene.

OIIK-6 Cniocoben
MPEACTABIATH PE3YILTATHI
cBO€H pabOThI B yCTHOM U
MUCbMEHHOH (hopMe B
COOTBETCTBHH C HOpMaMH U
MpaBUJIaMU, IPUHITHIMHU B
npo¢ecCOHaTbHOM
coo01ecTBe

N JTKonke.1 Ipencrasnser
pe3yJIbTaThl pa0OTHI B BUJIC
oT4yeTa 0 CTAHIAPTHOU
dbopMe Ha PYCCKOM SI3bIKE

NJIKomnk-6.4 ['oToBHT
MpEe3EHTALUIO 110 TeEME
paboThI U MIPEACTABIISET €€
Ha PYCCKOM U aHTJIMHCKOM
SI3BIKAX

3HaTh: MpaBUJIa COCTABICHUS
IIPOTOKOJIOB OTYETOB XUMUUECKUX
OIIBITOB, IPUMEHATH OCHOBHBIE
3aKOHBI XUMHH NIPU 00CYKAECHUN
HOJTY4YEHHBIX pe3yJIbTaToB,
HOATOTOBUTH OTYET O
BBINTOJITHEHHOW paboTe.

YMeThb: IpeACTaBUTh PE3YJIbTAThI
OIIBITOB ¥ PACYETHHIX paboT
COTJIaCHO TPEOOBAHUSM B JaHHOU
00J1acTH XUMUHU.

Baagers. HaBbIKaMU
Ipe/ICTaBJICHUS PE3yJIbTaTOB
COOCTBEHHBIX HaYYHbIX
U3bICKAaHUH B KOMITBIOTEPHBIX
ceTaxX U UHPOPMAaIlMOHHOM
Hay4YHO-00pa30BaTeIbHOM cperie.




IV. COAEP’ KAHUE U CTPYKTYPA JTUCHUIIJIMHBI

TpynoeMKoCTb AUCHUIIUHBI COCTABJsIET 9 3a4eTHBIX eIUHNIL, 324 yaca, B TOM unce 1.75 3aueTHBIX eIMHNL, 45 4acoB HA 3a4éT U
IK3aMeEH.

®opMa NPOMEKYTOUYHOM ATTECTALUM: 3aUém, IK3AMEH.

4.1 Copepxanue JMCUMIJIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM,
¢ YKazaHueM BU/A0B YUeOHbIX 3aHATHI M 0TBEeIEHHOI0 HA HUX KOJIMYeCTBa aKaJeMHYeCKHX YacoB

Bunbl yaebHol paboThl, BKIIIOUAs CAMOCTOSITEIbHYIO paboTy
o0yyaroumxcs u TPy10eMKOCTb
(B "acax)
®opMBbI TEKYIIEro
e KOHTPOJIS
)
= KonTakTHas pabota npernoaaBaTens ¢ 00yJarouMHUCS ts YCIIEBAEMOCTH;
No 11/ Paznen aucuumimHbl/ TEMBbI 3 S o
on/m > - opMa
O s IPOMEXYTOYHOI
=) aTTecTaluu
JlabopaTopHbIe U TPaKTUYECKUE 5]
= (no cemecmpam,)
3aHATHUA g
Jlexuun ker/ 3
o U3 nux KOHCYJIbTAINN 3
Bcero uacos paKTUIecKast =
MIOATOTOBKA @)
[IpoBepka oT4ETOB MO
METAJUTUYECKOE COCTOSIHUE
1 BELLECTBA. METAJUIMYECKAS CBSI3b 2 15 7 7 1 10 JIP, mpaxkTHieckue
3aJIaHusl, CEMUHAPBI
METOJIbI ICCITEJIOBAHHS [IpoBepka 0TYETOB 1O
2 B3AMMOJIEICTBHUI1 B 2 12 7 7 1 8 JIP, mpakTHueckue
METAJJIOXUMUYECKMX CUCTEMAX
3a/1aHusl, CEMUHAPBI
[IpoBepka oT4eTOB 1O
3 METAJUIOXUMMUSI (KOPPO3WUSL, KIIACTEPBI) 2 8 6 6 1 10 | JIP, mpakTuueckue
3aJlaHusl, CEMUHAPBI




IIEJIOYHBIE METAJIJIBI. OBIIIUE
OCOBEHHOCTH XUMHH HIEJIOYHbIX
METAJIJIOB

IIpoBepka oT4eTOB 1O
JIP, npakTryeckue
3a/1aHMs], CEMUHAPBI

BEPWLJIMM, MATHUH,
LEJIOYHO3EMEJIbHBIE METAJLJIbI

[IpoBepka oT4eTOB 1O
JIP, npakTH4eckue
3a/1aHKsl, CEMUHAPBI

AJIIOMUHUIA

[IpoBepka 0T4€ETOB 11O
JIP, mpaxkTueckue
3a/1aHKsl, CEMUHAPBI

TIOATPYIIIIA TAJIJIVA

HpaKTI/I‘leCKI/Ie 3aJaHus,
CECMHUHAPbI

MOAT'PYIIIIA TEPMAHMA

IIpoBepka 0T4ETOB 110
JIP, npakTH4eckue
3a/1aHMs], CEMUHAPBI

MOATPYIINIA MEJIU

[IpoBepka oT4eTOB 1O
JIP, npakTryeckue
3a/1aHMs], CEMUHAPBI

10

MOATPYIIIA [IMHKA

[IpoBepka oTueTOB 1O
JIP, npakTH4eckue
3a/1aHMs], CEMUHAPBI

11

PEJIKO3EMEJIbHBIE 3JIEMEHTHI (CKAHJTUI,
UTTPUM, JAHTAH, TAHT AHOW/IbI)

[IpoBepka oT4eTOB MO
JIP, npakT4eckue
3a1aHMs], CEMUHAPHI

12

TMOAT'PYIIIIA TUTAHA

IIpoBepka 0T4€TOB 1O
JIP, npakTH4eckue
3aJlaHusl, CEMUHAPbI

13

TMOATPYIIIIA BAHAWA

IIpoBepka oT4eTOB 1O
JIP, npakTuyeckue
3aJlaHusl, CEMUHAPBI




IIpoBepka oT4eTOB 1O
14 TIOJTPYTIITA XPOMA 2 3 5 5 1 2 JIP, mpakTH4eCcKue
3a/1aHMs], CEMUHAPBI
IIpoBepka oTUETOB 1O
15 MAPTAHELL, XEJIE30, KOBAJIbT, HUKEJIb 2 3 10 10 1 4 JIP, npakTH4eckue
3a/1aHusl, CEMUHAPbI
[IpoBepka otuera 1o
16 KoOHTpoIbHbiii cHHTE 2 - 15 15 1 26 | KypCOBOMY CHHTE3Y,
3aluTa OT4era
17 3auéT, 3x3amMeH 45 3auer, 3K3aMeH
HToro yacos 68 90 90 15 96

B paboueii npoepamme no oucyuniumne npu elnoOIHeHUU 1AOOPAMOPHLIX pabom npeodycMompeHna RPAKmMUYecKas n0020moeKd 6 8U0e 6blNOHEH s

OMOENbHBIX 8UO08 PAOOM, CEA3AHHBIX ¢ OYOyuel npopheccuoHaIbHOU 0eameTbHOCTbIO.

4.2 T1naH BHeayAUTOPHOI CaMOCTOATEIbHOI padoThl 00y4alOUIMXCS M0 TUCHUILINHE

Cemectp

CamocrosiTesnbHas paboTa 00ydaromuxcst

HaszBanue paznena, Tembl

Bun camocTositenbHONM paboThI

Cpoxu
BBITIOJTHCHUS

3aTpatsl
BpEMEHU
(dac.)

O1eHoO4YHOE
CpEeICTBO

VueOHO-METOIUYECKOE
obecrieuenue
CaMOCTOATEIIBHOM paboThI




CamocrosiTenbHas padoTa 00y4yaroumxcs

Vu 66HO-MCTOZ[I/ILIGCK0€

C u ¢ pasziena, T c 3aTpatsl OueHounoe obecrieyeHue
EMECTp a3BaHu Jc1a, TEMBbI - POKH CaMOCTOSTEIILHON Pa0OTHI
CTBO p
Bun camocTosiTenbHON paboTh sbionsenus | BPEMCHH cpen
(dac.)
METAJUTMYECKOE COCTOSIHUE Heopranuueckas xumus :
BEIIECTBA. METAJIJIMUECKASI CBSI3b CTerCHL yueG. 11 CTyxL, By30B: B 3 T. /
pen. 0. /1. Tpetbsixos. - M. :
¢deBpaib- AKTUBHOI'O
2 [TonroToBKa K ceMHHApPy 10 Axanemus. - (Byicmee
Mmapt yqacTst B npodeccnoHaTbHOE
CEMHHApe o0OpasoBanue: EcTecTBeHHbIE
HaYKH).
METO/bI UICCJIENOBAHWA Heopranunueckast xumus :
B3AUMOJIENCTBHI B 6. 1u1s CTVaL. BV30B: B 3 T. /
METAJIOXUMUYECKMX CUCTEMA X Crenenn YHeD. UL CTYAL. BY3OB. :
pen. FO. JI. Tperpsikos. - M. :
MapT- AKTUBHOT'O
[ToaroroBka k ceMuHapy 8 Axazemust. - (Beicmee
aHpeHB yqaCTHﬂ B HpO(l)CCCI/IOHaJ'IBHOG
CeMHHape obOpaszoBanue: EcTecTBeHHBIE
HaAYKH).
METAJUIOXHUMUSI (KOPPO3MS], 3a1a4u U YIpaKHEHHS 10
KJIACTEPBD) C o0miei XuMud : yaed. mocodue
TCICHD / H. JI. T'nuaka. - W3n. crep. -
AKTUBHOI'O M. : KuoPyc, 2011.-240 c,;
[ToaroroBka k CEMHUHApYy. [ToaroToBka u (beB — y4dacTus B Heopranuueckas xumus :
HamnvcaHue OTYETOB ALl peHL ’ 10 CEeMHUHape. yuel. juist cTya. By3oB: B 3 1./
p IIpoBepka pen. FO. [I. Tperbsikos. - M. :
OTYeTa IO AKageMI/ISI. - (Boricmee
IPOPECCUOHAIIBHOC
pabote. YO P
obpazoBanue: EcrecTBeHHbIE
HayKH).
IMEJIOYHBIE METAJUIBL. OBIIVIE Crenenb Meroauueckue yKka3zaHus
OCOBEHHOCTH XUMMWH IEJIOYHBIX
METAJIJIOB AKTUBHOT'O K IPaKTUKYMY
y4acCTH: B «MeTtannuueckas CBs3b.
ITonroroBka x cemunapy. Iloaroroska (beBpat 4 ceMuHApe Xu
Y HalmMcaHue OTYETOB p ) MU METAILIOBY
IIpoBepka
oT4eTa 1o

paborte. YO




CamocrosiTenbHas padoTa 00y4yaroumxcs

Vu 66HO-M€TOZ[I/ILIGCK0€

Cemectp Hazsanwue pa3gena, TeMbl C 3atpatel OnenodHoe obecreerie
~ OKHU o
P ’ Bun camocTosiTenbHON paboTh anopnnenm BpEMEHU CpPEACTBO CaMOCTOSTENILHON PadOThI
(dac.)
BEPUJLTAI, MATHUH, Meronuueckre ykasaHus
IL{EJIOYHO3EMEJIbHBIE METAJLJIbI
N TTpoBenk K IIPAKTUKYM
IToaroroBka v HaNMcaHUE OTYETOB MapT 4 poOBEpKa P yMy
oT4yeTra 1o «MeTtanmmueckas CBI3b.
pabore. YO XUMUS METAJIIOB»
ﬁgjlfrl\gymggf'mmm IToaroroBka u HamMcaHue OTYETOB MeTonuueckne ykazaHus
8 IIpoBepka K IIPAKTUKYMY
OTYETA 110 «MeTannnueckas CBA3b.
pabore. YO XUMUS METAJITIOBY
HOATPYIITIA TEPMAHIA I MeTtoauueckue yKazaHus
OBEPKA
. PoBep K IPAKTHKYMY
IToaroroBka v HammMcaHUE OTUYETOB 4 OTYETA 110
pabote. YO «MeTtanmmdeckas CBA3b.
' XuMusg METALIIOBY»
NIOATPYIIIIA MEZT IToaroToBKa U HAITMCAHUE OTYETOB I Meroauueckre yKa3aHus
OBEpKAa
POBCp K IPAKTHKYMY
arpesb 4 OTYeTa I10
pabote. YO «MeTtanmmdeckas CBS3b.
' XUMHS METAIIOB)
TNOZTPYIINA LIUHKA IIpoBepka Meroauyeckue ykazaHus
. OT4YETA IO K IIPAKTUKYMY
IToaroroBka U HalMCaHUE OTYETOB anpeJb 4
padote. YO «MeTannmmueckas CBA3b.
XUMUS METAILIIOBY
PEJIKO3EMEJIbHBIE DJIEMEHTBI Heopranuueckas Xumus :
SICE}fT}/I\H}?OHP,IJIJ/ISPHH’ AT Crenenn y4e0. s cryx. Bysos: B 3 1./
[ToaroroBka Kk ceMuHapy Mo TeMe pen. 1O. JI. Tpetbskos. - M. :
5 MapT- aKTHUBHOT'O
«PEAKO3EMEJIBHBIE JIEMEHTBI (CKAHJIHH, ALDOIL 4 Axanemus. - (Brlcmree
y yacTus B
HUTTPUH, JTAHTAH, JTAHTAHOHJTB)» p y pOeCcCHOHANBHOE
CEMUHApe oOpazoBanue: EcrecTBeHHBIC

HayKH).
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Vu 66HO-M€TOZ[I/ILIGCK0€

Cemectp HasBanwme pasgena, TeMbI C 3atpatel OnenodHoe obecneertie
% OKH o
P ’ Bun camocTosiTenbHON paboTh P BpEMEHU CpEICTBO CaMOCTOATE/EHON PabOTbI
BBITTOJTHECHU L
(dac.)
HOATPYIIIA TUTAHA [TonroToBKa 1 HaMcaHUEe OTYETOB ITpoBepka Meronuveckne ykazanust
anpess 2 oT4eTa 1Mo K IIPAKTUKYMY
pabore. YO «MeTtannudeckas CBS3b.
XuMUS METAJIJIOB»
TNOATPYIIIA BAHALMA TTposepka MeTtomuueckue ykasaHust
. K IPaKTHKYM
[ToaroToBka 1 HamMcaHWE OTYETOB arpelib 2 oTdera 1o P ymy
pabote. YO «Merannnyeckas CBA3b.
XuMus METaJIJIOB»
TOATPYIIIA XPOMA TpoBepka Meroauueckue yKazaHus
.. OTYETa MO K [IPAKTUKYMYy
IloaroroBka u HanKcaHUue OTIETOB arpesb 2
pabote. YO «MeTannnueckas CBs3b.
XuMHS METaJIJIOB»
MAPTAHELL, EJIE30, KOBAJIBT, MeTommaecKn J—
HYKEJh HpOBepKa €TOAUYCCKHEC yKa3a
. o TUECTA 11 K IIPAKTUKYM
[ToaroToBka 1 HamMcaHWe OTYETOB arpesb-Mai 4 OTHeTa 1o P ymy
pabote. YO «Metammaeckas CBs3b.
XUMHS METaJIJIOB
HpOBepKa Heoprannaeckas xumust : yue0.
KOHmpa?'lebll? cunmes OT4ETA IO Ut cTyA. By3oB: B 3 1./ pen. O.
J1. TperbsikoB. - M. : Akagemus. -
KYpPCOBOM
[TonroToBKa K MpPOBEICHUIO CHHTE3A, yp y (Beiciee npogeccuonabHoe
. . CHUHTE3Y. obpasoBanue: EcrecTBeHHBIE
HamvcaHue 0oTuéTa, MMOJIr OTOBKA Mai 26 ammra Hay )
IIPE3CHTATN N Metoauueckue yKka3aHus K
KypcoBoro MpaKTUKyMy «Mertannuueckas
CHHTC3a CBA3b. XUMHUS METAJJIOB»
OO6m1ast Tpy10€MKOCTh CaMOCTOSITEIbHOM pabOTHI MO U CHUTUTHHE (Yac) 96
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Cemectp HasBanue pasnena, TeMbl C 3arparsi Ouenodnoe obecneneilite
%) OKH o
P ’ Bun camocTosiTenbHON paboTh P BpEMEHU CpPEACTBO CaMOCTOSTENILHON PadOThI
BBITIOJIHCHU A
(dac.)
Broa:keT BpeMeHH CaMOCTOSITeILHOM PadoThl, NPeAYCMOTPEHHbIN Y4e0HbIM IJIAHOM 96
AJIs1 JAHHOM JUCHHUILIMHBI (Yac)
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3aHATHA JCKIIUMOHHOI'O THUIIA, na6opaTopHLIe pa6OTBI, CEMHUHAPCKHUEC 3aHATHUA U I'PYIIIIOBbBIC KOHCYJIbTAllUN, MHIANBUAYAJIbHYIO pa60Ty

06yqa}omp1xc;1 C IMpCrogaBaTeCjIiCM.




4.3 Conep:xanue y4eGHOro MaTepuaia
Copep:xanue pa3aejioB M TeM JHCHHUILIHHBI
1.1. METAJIJIMYECKOE COCTOSAHUE BEHIECTBA. METAJIJIMYECKA S CBA3b

ONEeKTPOXUMUYECKHME  CBOHCTBA  pacTBOpoB.  OKHUCIMTENIBHO-BOCCTAHOBUTEIILHBIE
CBOMCTBA U peaklUU. DJIEKTPOJHbIE MOTEHIMANbI. P HanpsyKeHUui 1 ero TepMOJIMHAMHYECKOE
obocHoBaHue. YpaBHeHue Hepucra. OKHMCIMTEIbHO-BOCCTAHOBUTENBHBIC  MOTEHIIMAIBI.
[ToHsiTHE O rabBAaHUYECKOM 3JIeMEHTe. XUMUUECKHE HCTOYHUKU ToKa. [Ipo1iecchl anekTponusa.

[Tono’xeHue »JIEMEHTOB C METAJUIMYECKUMH CBOMCTBAMU B MEPHOJUYECKONH CHUCTEME.
OOmme cBoiicTBa METaNIOB U UX OOBSCHEHUS C IOMOUIbIO TEOPUHU DJIEKTPOHHOIO rasa
(kmaccuueckol M KBaHTOBO-MexaHudeckod 1o ®Pepmu-Aupaxy). IlpunHnun mnnotHelmei
YIIaKOBKM aTOMOB B Kpucrtaumdecko pemerke. I[lonmmmopdusm (anmorponus) MeTasuioB.
OOume cBeneHHs O MOIUMOpPPHU3ME M AJUIOTPONUM HEOPraHWYeCKUX CoenuHeHui. Tpu
OCHOBHBIX THIa KPUCTAJUIMYECKUX PEIIeTOK MeTaioB. Mozenb, 00bsACHAI0IIAs BOSHUKHOBEHHE
METaJUIM4eCKOM CBs3M (Ha MpuMepax MoJIeKyl OeH3ona, KpucTaulax rpadura, aMTHS,
O6epuiuust). IlpencraBieHne O 30HHOM TEOpUM KpUCTAIOB (CYLIHOCTh Teopembl bioxa,
npefcTaBieHue o 30Hax bpummosHa, K-BekTop, BajleHTHasi, 3alpellieHHass 30HbI, 30HA
npoBoauMoctn). OO1iee 3HaYeHUE 30HHOW TEOpUU Ui XMMHM TBEPAOIO COCTOSHHS BELIECTBA.
[IpoBOAHMKM, TOJYNPOBOAHUKY, AUAIEKTPUKHU. [lomymeramibl 1 cCOBpeMEHHOE Ipe/ICTaBICHHUE
00 ux mpupozae (30HHOE CTPOEHHE KPHCTAUIOB MOJYyMETaJUIOB). 3HAaYEHHE IOIyMETalJIOB B
Pa3sBUTUU XUMUU M HU3UKU TBEPAOro Tesa. TaMMOBCKOE COCTOSHUE JIEKTPOHA HA IOBEPXHOCTH
TBEPIOro Tejia. PEKOHCTPYKIIMS TOBEPXHOCTH.

1.2. METO/IbI UICCJIEJOBAHUS B3AUMOJENCTBUI B METAJUIOXMMUYECKHNX
CUCTEMAX

CrnnaBel MeTalsioB M MeToAbl uxX m3ydeHus. IlpaBuno ¢a3. daza. Kommonent. Yucno
crerieHell cBoOoawl. [lpumepsl mpuMeHeHuss mpaBwia ¢a3. DPUIMKO-XUMHUYECKUN aHAIU3.
[punnuner HenpepbiBHOCTH U cooTBeTcTBUA (110 H.C.KypHakoBy). Kpusbie oxnaxaenus. Tumbl
nuarpamMm  1uiaBkoctH. CHcCTeMbl He o0pasyrolllde XMMHMYECKHX COEIUWHEHHH (¢ mpocToi
9BTEKTUKOM, TBEpJAblE pacTBOPbl € HEOTPAHMYEHHOM M  OrpPaHMYEHHOM  B3aMMHOMN
pacTBOPUMOCTBIO, JTUAarpaMMbl NepuTeKTHYeckoro Ttuma). Cucremsl ¢ 00pa3oBaHUEM
XMUMHMUYECKUX coenuHeHui. MHTepMmerammmueckue coenuHeHus. JlanbToHuAsl U OepTOINBI
(coennnenus KypnaxoBa, ¢as3el JlaBeca, ¢a3pl BHenpeHUs, 3JIeKTpOHHbIE coenuHeHus HOm-
Pozepn).

1.3. METAJIJIOXUMUIA

Knaccudukanus 371eMEHTOB-METAJUIOB C TOYKH 3PEHMSI UX METAJUINYECKOTO CTPOEHUSI.
[lepexonHblie 351eMEHTHI (OMpeaenIeHne, 0COOEHHOCTH CBOMCTB). Psij HanmpspkeHUM MeTasuioB U
ero  TepMoauHamuueckoe  oOocHoBaHue.  Kopposus ~ mMeramnioB — (xumuueckas U
AIIEKTPOXUMHYECKasi), BUABI AIEKTPOXUMUYECKOH Koppo3uu. CrmocoObl 3alIUThl METANIOB OT
Koppo3uu. JlmaroHajlibHOE CXOJCTBO 3jieMeHTOB. ['eoxumuueckue '"3Be3awl" A.E.Depcmana.
CoenvHeHHUs] MEPEXOAHBIX AIIEMEHTOB CO CBA3BI0 METalI-MeTaiul (KiacTepsl). MeTamisl Kak
OCHOBA MHJYCTpUH. 3HaUYEHHE METAJJIOB B HAPOAHOM XO34HCTBE U OOOPOHbI CTpaHbl. MeTauibl
KHU3HU.

1.4. IHEJIOYHBIE METAJIJIbIL. OBIIME OCOBEHHOCTHU XUMHNU IIEJIOYHBIX
METAJIJIOB



@®opMbl HaXOXkKAEHUS B Ipupoae. MuHepanbl. MeToabl OJIydeHHs IPOCTHIX BEIIECTB, UX
cBoiictBa. Kucnoponueie coequHeHusi (OKCHABI, TEPOKCHUIBI, HAIANEPOKCHABI, O30HHUIBI).
3aBHUCHUMOCTb YCTOMYHMBOCTH OTHEJIBbHBIX KHCJIOPOIHBIX COEIUHEHHM OT pa3MepOB HOHOB
MeTasioB. O6s1acTh TEPMOIMHAMUYECKON YCTOMYMBOCTH COEMHEHUN HIEIOYHBIX METAJIOB.

JIMTUI. Ocobennoctn CTPOEHUSA aTOMa U MOHA JIUTUA U CBA3aHHBIE C 3TUM aHOMAJIbHBIE
CBOWMCTBA COCIMHEHUN JIMTUA: TEpPMHUYECKash HECTOMKOCTb €ro Ccojed, aHoMajbHas
pactBopuMOCTh (x1opun, docdat). Bzaumoneiicteue ¢ azorom. I'mapun mutus. CKIOHHOCTH
cojel nuTUS K TuUapaTauuu. Jlutmii-komruiekcoobpazoBarenb. CXOACTBO  HEKOTOPBIX
COEIMHEHUM JTUTUS U MarHusl.

HATPUN. CymHOCTh METO/I0OB MOJIy4YeHHsI eKoro HaTtpa. Kpucraminoruaparel cynbdaTa
1 KapOoHaTa HaTpus, TeKToruapatel. Hutpat Hatpus. ['anorenuast HaTpust. ['uapun HaTpus.

KAJIMU. CnocoGsl momyuenust exkoro Kamus. Kammitmas cemutpa. Kammitabie
ynoOpenus. Hatpuii u kanuii - MeTasuibl )KU3HU.

PYBUJIMIA n ITE3UM. PyOuauii u nesuii - peakue menodHsie Metawisl. [Ipumenenue.
HoBrle 001acTu mpUMeHEHUs MIeTOYHBIX METANIJIOB U UX COSTUHEHHI.

1.5. BEPMJIJIUI. MATHUI. IEJIOYHO3EMEJIbHBIE MET AJIJIbI

OO01as xapakTepuCTHKa CBOMCTB 3JIEMEHTOB. MuHepasbl, 001acTu TEPMOJIUHAMUYECKON
YCTOMYMBOCTH COCAMHEHUN OCPUILITUS, MATHUS U IIEJI0YHO3EMEIbHBIX 3JIEMEHTOB (METAJIOB).

BEPUJUIMI. Merannmmueckuii OepuJTMid U ero cBoMcTBa. ['Mapokcua Oepusums, COJIU
Oepriust u Oepuiuiatel. KoMIuiekcHble COeAMHEHHs] OepuIUIns, OCOOCHHOCTH HMX CTPOCHHS.
OnexTpoHoAeUIUTHBIE MOJIeKyIbl. [Ipumenenue 6epuiims.

MAT'HUMN. Croiictea MeTajumageckoro Maruust. CruiaBbl Maraus, ux 3HaueHue. Oxcug u
ruapokcu]l Maraus. @ocdat Maruus. I'maponus pacTBOpUMBIX cojield Maruus. MarHe3uanbHbIN
nemMeHt. [IpuMeHeHre MarHust 1 ero COeIMHEeHU M.

HIEJIOYHO3EMEJIbHBIE METAJIJIBI. CoiicTBa MeTaandeckoro Kaabiiugd. OKcua u
TUAPOKCUJ KaJblusl, TUAPUI U HUTpUI Kanblus. CopepikaHue coileld Kanbliig B PEYHOH U
Mopckoil Boze. JKecTkocTh Boabl (BpeMEHHass W IOCTOSIHHAs), TpaayChl >KECTKOCTH.
CoBpeMeHHbIE METOJIbI OYMCTKH BOJbI (MOHHBIM 0OMeH). MasiopacTBOpUMBIE CONU KaJbLUS -
kapOoHaT, okcasaT, cyiab¢aT. I'unc, ero coiictBa. IIponzBoacrso nementa. OCHOBHbBIE YEPTHI
XUMHMH cTpoHIus, Oapus u pagus. CoiicTBa MeTalIioB M MX coequHeHuil. [lpumeHneHue
CTPOHILIMSL, Oapus, paaus U UX COCAUHEHUN.

1.6. AJIOMUHUM Munepanbl amOMHHHS: GOKCUTBI, HebenuH u ap. CyLHOCTH
IpOIIECCOB  MepepaboTku OOKcMTa Ha OKCHJA — ANIOMHHMS, TNPUHIUIB [POU3BOJCTBA
Metajummueckoro amomuuus. CrnaBsl  amomuHus.  Kopyna. WckyccrBeHHbie pyOWHBI.
Amomunatel. Amomotepmusi. Okcun amomunusg. Coiu aqrOMUHMS, UX TUAPOAN3. ['uapokcua
amomuHust. CtpoeHue rufpokcuios. [Tomumepusanus 3a cueT NpoLeccoB OJSIIUUA U OKCOJISALIUH.
Kommnekcuble coenunenust amomunus. Kpuonut. KBacubl. be3Boanble U ruapaTupoBaHHBIE
raJioreHuAbl amoMuHus. ['uapun amomMunust, amroMoruapu utus. Cy0coeMHEeHNs aTIOMUHHUS.
Peakuuun nucnponopuyuOHUpPOBaHUS M KOHOPONOPUHOHUpOBaHUsA. llojlydeHue CBEpX4HCTOro
AIIOMHMHMUS U3 CyOCOEAMHEHUH.

1.7. TOAT'PYIIIIA T AJUINA

OOmiast xapaKTepUCTHKa JJEMEHTOB MOATPYMIBL. VCTOpUs OTKpPBITHS Taumis (dKa-
aMlOMUHUS), npeackazanue cporctB rawmsa [.M.Menneneessim. Ilepuoanueckuid 3akoH
Jd.N.MeneneeBa - OCHOBa JdajbHEUIEro pa3BUTHSI HEOPraHUYECKOW XuMuHu. Haxoxnenue
rajuidsi, THAUA U Tajuiis B ipupojie. CyniHOCTh MPOLECCOB BbIACICHUS TalIisl, HHAUS U TaJUIUs
n3 pyd. CymHOCT, METOAOB TMOJY4YEHUs MeETauloB. BoccTaHOBJEHHE Taiusg rajuiamoi
AJIOMUHUSA B IIEJOYHBIX pacTBopax. ['amiuil, MHAMN U TaJUIUI - pacCEIHHBIE 3JIEMEHTHI.



Mertaumyeckuii raJJini, ero GpU3n4ecKue U XUMUYECKUe cBoicTBa. [Ipupoma HU3KOM
TEeMIIepaTyphl IJIABJICHUS U BBICOKOW TeMIepaTypbl kurneHnus raumsa. Coequuenus ramwmms (+3)
u ramms (+1). Oxeuast ramwms. [wppokeun ramms (+3). Conu ramimsg M UX THAPOJIMS3.
lannatsrl.

Merannuueckuii uHauMi. Ilpumenenue cruiaBoB wuHauA. CoenuHEHUs UWHIUS B
pa3IMuHbIX cTeneHsx okuciaenus. ['napokcun nuaus (+3). Conu unaus (+3), ©X THAPOIH3.

Metanmueckuii Tanauii. Coequaenus Tammms (+1) u (+3), 0cOOEHHOCTH MX CBOWCTB.
Oco0eHHOCTH XMMMHU TajuIUs. Y cToWuuBas creneHb okucieHus. [IpencraBienus o0 WHEPTHOI
Iape BAJIEHTHBIX 3JIEKTPOHOB M IPHUPOJAA ITOro sABJIEHHs. [IpuMeHeHue COeqUHEHUH TaJuus,
WHJIWS ¥ TAJUTAS B TTOJTYITPOBOIHUKOBOM TEXHUKE U IPYTUX 00IACTSIX.

1.8. TIOATPVYIIIIA TEPMAHUA

OOmast xapakTepucTUKa 3JIeMeHTOB moarpynmnsl. Haxoxaenue B mpupoxe. [lomyuenue
MPOCTHIX BelIecTB. VICTOpHST OTKPBITHS TepMaHus (3Ka-CUTIAITHISA).

CpoiictBa repmanusi. Coeaunenusi repmanus (+4). Jmokcug repmaHusi, repMaHaThl.
Terpaxnopun repmanus. ['mapunel. Coenunenuss repmanusa (+2). ['epmaHuii kak BaKHbIN
MOJIYTPOBOAHUKOBBIN MaTepUall.

CaoiictBa 0-, - U Yy-0J10Ba. O-0JIOBO - "OecmieneBoit" monynpoBoaHuK. [Ipupona
"kpuka" osoBa. CoenuHeHus osioBa (+2). BoccraHOBUTEIbHBIE CBOMCTBA COCIMHEHUN OJIOBA
(+2). Coenunenus onoa (+4). Okcua onoBa. OJIOBSIHHBIE KUCIOTHI, UX cTpoeHue. CTaHHATHI,
TUOCTAHHATHI, Cylb(uabl oyoBa (+4). Xmopuoe onoBo. KommiekcHsie coenunenus onoa (+4).
[Ipumenenue onoBa u ero coenuHeHui. CriaBel 0J10BA.

CpoiictBa Merayumyeckoro cBuHua. CoeauHenust cBuHua (+2). OKcUI U TUAPOKCH]
ceuHna. CoemuHeHusi cBuHna (+4).IlmromOaTel, ux crpoeHue. KoMmmiiekcHble COCTUHEHUS
ceuHna (+4). IlpuHmunsl mnepepadOTKU CEPHUCTBIX CBUHIIOBBIX pyaA. I[lpumeHeHue
METaJUIMYECKOr0 CBUHIA U ero coequHeHuid. CriiaBbl CBUHIIA.

1.9. IOAT'PYIIITA MEJI

OO6mas XxapakTepruCcTUKa 3JIEMEHTOB MOATPYIIIIbL.

[Ipuponueie coenuHeHns Meam. CyIIHOCTb NPOLIECCOB M3BJICUEHUS MEIU U3 pyd U
nonyyenne Meau. CBOMCTBAa MeTallimyecKon menu, ee criaBbl. Coenunenust meau (+1), (+2).
Comn menu (+2), CTpo€HHME KPHCTAJJIOTMAPATOB C HEYETHBIM KOJIMUYECTBOM MOJEKYJ BOJBI.
Kommuiekcuelie coequnenus. [IpakTruueckoe HCoab30BaHUE MEIU U €€ COSTMHEHUH.

OcHOBBI TIOSTyYeHHS M CBOICTBa MeTayunyeckoro cepedpa. CrutaBsl cepedpa. [Iporecc
cepeOpenus. [lonsatue o mporecce ¢ororpadpupoBanus. CBoHCTBa BaXXHEHUIIMX COEIMHEHUH
cepedpa. KommiekcHble coenrHeHne cepedpa, uX CBOMCTBA, CTPOEHUE U UCIIOIb30BAHHUE.

CamMoponHoOe 30J10T0, 305I0TOCOAepkKaue pyabl. [IpHHIUIBI N3BII€UEHNS 30510Ta U3 PYI.
CaoiicTBa MeTaIIMUECKOro 30J10Ta. [Iporecc pacTBOpeHHs METAUIMYECKOr 0 30JI0Ta B pacTBOpax
IUaHUCTBIX cosiell. IlpuunMHAa W3MEHEHUs OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO COCTOSHUS
cucrembl AU, Au*! npum oGpaszoBanuu pactBopuMOro KomruiekcHoro anumona [Au(CN)a].
Beinenenue 30510Ta M3 IIMAHUCTBIX PACTBOPOB METOJOM IieMeHTauuu. OKCHIbl M THIpPaThl
30J10Ta. 30J0TOXJIOPUCTOBOAOPOAHAA KucioTa. AypaTbl. CoJIM U KOMIUJIEKCHBIE COEIUHEHUS
3osota. [Ipumenenue 3omota u ero coequHenuil. CycanbHoe 3010T10. [loHATHE O MpOOHpPHOM
aHaju3e.

1.10. IIOAT'PVIIITIA IMHKA

OO01mas XxapakTeprcTHKa 3JIEMEHTOB MOATPYIIEI IMHKA.

Haxoxnenne mmHka B mpupoje. CymHOCTh MPOLECCOB M3BICUEHUS LHMHKA U3 PYA.
CBOIICTBa METAJUIMYECKOI0 IIMHKA, CIUIaBbl IUHKA. OKcua M ruapokcuna 1uHka. CocrosiHue
WOHOB IIMHKAa B BOAHBIX pAacTBOpPaX M HEBOAHBIX aMMHUAYyHbIX pacTBopax. Coiu LHUHKA U
nuHKaTHL. LIMHK Kak KoMIiekcooOpa3oBatens. [IpuMeHeHe MUHKA U €ro COeANHEHHH.



[IpupoagHele coenvHEHUs] KaaMHUsl, H3BJICUEHUE KaJAMHUS M3 OTXOJOB LIMHKOBOI'O
npousBoacTBa. Kagmuii u ero cruiassl. Oxena v rugpokceus kaagmus. Conu kaaMus. Baxuenmme
KOMILJIEKCHBIE coenuHeHus. CBsi3b MeTaul-MeTall B coenuHeHusx kaamus (+1). [Ipumenenue
METAJJIMYECKOI0 KaJMHs U €ro COeIMHEHUH.

Haxoxnenue pryru B npupoge. [lonyuenue prytu. CBoiicTBa METaNIMYECKON PTYTH.
Awmanbramel. [IpyunHa HU3KONW XMMHUYECKOH aKTUBHOCTH PTYTH. OCOOEHHOCTH KOH(UIYpaIruu
(n-1)d'°ns?. Pomb MHEPTHOI maphl BaJEHTHBIX S-371e€KTpoHOB. CoenuHeHus pTyTH (+2), OKCUI
prytu. Cynema. KunoBapes. Kommiiekcubie coennnenus pryTtd. [IpousBognsie prytH (+1), ux
CcTpoeHue u cBoicTBa. CBs3bp MeTalI-MeTaul B coenuHeHUsx prytu (+1). [lokazarenbcrBa
cyuiectBoBaHMsl 3Toil cBsizu. Kasomens. OcoOble CBOWCTBA MOHOKPHCTAJUIOB KaJOMEJH.
[IpumeHeHue pTyTH U €€ COCTUHEHUH.

1.11. PEAKO3EMEIJIbHBIE 3JIEMEHTBI

OO0mast xapakTepuCTHKa CBOWCTB 3JIEMEHTOB MOATPYMIbI CKaHIUS (CKAHIWM, UTTPHIi,
JAHTAH, JAHTAHOM/]bI, AKTHHMI). MuHepanbl peaKOo3eMeNbHBIX 3JIEMEHTOB. MeToasl
NIOJy4YEHMsI METAJUIOB U UX CBOMCTBA.

OcobenHoct xumuu ckaHaus. CoeqUHEHMs] CKaHAWsA, WUTTPHUS, JaHTaHA, AKTHHMSL.
OCHOBHBIE YepPTbl XUMUU aKTUHUSI.
CrpoeHue 3J1eKTPOHHBIX 000JI0YEK aTOMOB JJAaHTaHOU10B. PU3NUECKUE U XUMUYECKHE CBONCTBA
naHTaHon10B. CoeAMHEHUsl JJAHTAHOMIOB B aHOMAJIbHBIX CTENEHSAX OKHCIEeHUS. MOHOTOHHOE
U3MEHEHHUE CBOMCTB U BHYTPEHHSISI IEPUOJAUYHOCTb CBOMCTB IPOCTBIX BELIECTB M XUMHUYECKUX
COCAMHEHMM B CEMEWCTBE JaHTaHOMNOB. OKcCHIbI, THIPOKCHIbl U coiau. KomniekcHsle
COEAMHEHMS, JIBOIHbIE coU. BinsHMe TaHTAaHOUAHOIO CKATUS HA YCTOMYMBOCTh KOMITJIEKCHBIX
coenuHeHui. PasneneHune cmeceil peAKO3EMENbHBIX 3JIEMEHTOB METOAOM (PaKIIMOHHOTO
ocaxneHus. [IpencraBienue o MeTogax HOHHOOOMEHHON COPOLIMM U SKUJIKOCTHOM 3KCTPAKLIUU.
XpoMoTtorpaduueckoe pasjeliecHHe CMecedl JlaHTaHOMIOB. VICrmojb30BaHUE COCIUHCHHM
PEIKO3EMEIIBHBIX 3JIEMEHTOB B HOBOM TEXHUKE.

1.12. TIOATPYIIIIA TUTAHA

OO61as xapakTeprcTHKa J1EMEHTOB MOATPYIIbI TUTAHA.
Haxoxnenune tHTana B npupone. CyIIHOCTh NMOITYYEHUS TUTAHA U3 MHUHEPAIBHOTO CHIPbS.
MeTtannuueckuil TUTaH, CBOMCTBA, npuMeHeHHe. CrutaBbl THTaHA. DOPMBI HAXOXKJIEHUSI TUTaHA
(+4) B BomHBIX pacTBOpax. ['maposin3 rajaoreHu7oB TUTaHa. TuTaHaTel. [ MAPOIM3 TUTAHATOB.
[Ipoueccsl crapeHus coeauHeHHil TUTaHa. lIpomecchl OMsIIMM U OKCOJALMU. ['MIpOKCHABI U
OCHOBHBIE COJM THUTaHA. KOMIUIEKCHBIE COEIMHEHUs TuUTaHa. JIMOKCHJ TUTaHa U €ro
npuMeHenue. COeJMHEHNs TUTAHA B HU3IINX CTENEHAX OKMCIIEHUs. MOHOOKCH] TUTAaHA.

MunepanbHOe cbippe HUPKOHUS U raduua. [IpyHIMOBI DOJSydYeHUsS METaJUIOB.
CaoiicTBa MOHOB IUpKOHUS (+4) u rapHus (+4) B BOAHBIX pacTBOpax. [ MIPOKCHABI TUPKOHUS
(o, B- m y-). CoBpeMeHHBIE METOABl pa3jeieHHsl MUPKOHUS W rapHus. (GTOPLHUPKOHATHI U
¢ropradnatsl. I[IpuMeHeHne coeinHeHUH IUPKOHUS, TaQHUSA U UX COCTUHEHUH.

XapakTepucTHKa XHMHYECKUX CBOUCTB 1040 (pe3epdopams). CymHOCTE METOIOB
CHHTE3a U UACHTU QUKALK pe3epPopauns.

1.13. IIOATPYIIIIA BAHA/IUA

OO0mas xapakTeprCcTHKa JIEMEHTOB MOATPYIIIbI BAaHAIHSL.

Haxoxnenue Banaaus B npupozae. CriocoObl U3BIEUEHUST BaHAIMS U3 Py U MOTy4eHUs
MeTaJM4eckoro BaHaaus. CBolicTBa MeTauinueckoro BaHaaus. CoequHeHus BaHaaAMsI B pa3HbIX
creneHax okucieHus. CocTosHME HMOHOB BaHaAug (+5) B KHCIBIX W IIEJIOYHBIX BOJHBIX
pactBopax. [IpuMeHeHue BaHaaMsl, CIIaBbI BAaHAAMSL.

Munepansl HMOOMS W TaHTada. [IpuHOMOBI TOJNy4YeHHS W CBOWMCTBA METaJUIOB.
Cocrosisaue noHoB HUOOUs (+5) 1 TaHTana (+5) B KUCIBIX U MIENOYHBIX pacTBopax. OKcuanl u
THUAPOKCHJIBI, COJIM, KOMILJIEKCHbIE coequHeHusl. HuoOaTel n TaHTanaTel. MeToasl pasieseHus




HUOOUS U TaHTana. [I[puMeneHne HUOOUS, TaHTaNa U UX coequHeHuid. NbsSn cBepxmpoBoasiiee
MeTaJUIMyeckoe coeauHeHne. CylnHOCTh M 3HAYEHUE SIBJICHUS CBEPXIPOBOAUMOCTH IJIS
pPa3BUTHS HOBEUILIEH TEXHUKH.

1.14. TIOATPYIIITIA XPOMA

OO0mas XxapakTeprucTUKa 3JIEMEHTOB MOATPYIIIBI XpOMa.

MunepanbHoe cCbippe Xpoma. [IpuHIMIBI NEepepaOOTKHM XPOMHCTOIO JKEIE3HSKA.
CaoiictBa Mertammuieckoro xpoma. CruraBel Xpoma. Baxueiimme coeguHeHus xpoma (+3).
KommuiekcHble coennHenus xpoma (+3), aMMuakathl, KBaclbl. XpoMuThl. CoeluHEHUsT XpoMa
(+6), ux cBoiicTBa.

Munepansl MoaudaeHa u Bogabdpama. MeToabl NOJyYEHUS METaIOB. XUMHUYECKHE
coenuHeHHss MonuOaeHa W Bonb(pama. OKCHIBI W TaJOTeHHIBl MOJMOIEHA W BOJb(pama.
Monu6aeHoBbIe U BoJb(ppaMoBbie KUCIOTHL. CocTosiHMe MouOaeHa (+6) u Bonbdpama (+6) B
BOAHBIX pacTBopax. M3omommcoenunenus. ['erepononmcoenunenus. Kapouapl. CoenuHeHus
MonubOJaeHa W Boib(pamMa B HHU3KUX CTEMEHSIX OKucieHus. BonbhpaMoBbie OpPOH3BI.
MosmbaenoBast 1 BoJib(paMoBasi cuHb. [IpuMeHeHrne MonmOaeHa U Boibhpama. MonaubeH u
BOJIb(ppaM KaKk OCHOBA IPOM3BOJICTBA KaPOIIPOYHBIX U TBEP/BIX CILJIABOB.

CoenrHeHHs 3JIEMEHTOB CO CBSI3bI0 METAJUI-METall (KIaCTEPHBIE COSAUHEHMS).

1.15. MAPT'AHEL, ’)KEJIE30O, KOGAJIbT, HUKEJIb
OOmast xapakTepucTuka 3JeMeHToB. IlpupoaHble coequHeHus.
MeTasuioB. OKCUAbL, THAPOKCUABL, TAJIOTEHU Bl U IPYTHUE COCAUHEHUS.

[TpuHIMIBI TOTY4YECHHUS

1.16. BAKJIIOUYEHUE
[TpobGyieMbl ¥ MEPCHIEKTUBBI Pa3BUTUSI HEOPraHMYECKOH XMMHU. 3aJaud CUHTE3a HOBBIX

HEOPraHWYECKUX COCJUHEHUM C 3aJaHHBIMU CBOMCTBaMHU (IOJYyIPOBOJHUKH, TYTOIUJIABKHE U
CBEPXIIPOBOJISIINE CIJIABBI, KJacTepbl U T.1.). PU3HKO-XMMHYECKHE METOJbl MCCIEA0BaHUs
HeOpraHW4yeckux coeauHeHuil. IIpoOrema moONMydeHUS BEIIECTB CBEPXBBICOKOW UHCTOTHI.
Meramioopranuyeckas ¥ OuOHEOpraHuyeckass XuMmusa. [lepCreKTUBBI MCMOJIB30BAHUS BCEX

HU3BCCTHBIX 3JICMCHTOB B HAYKC U TCXHUKC.

431 Ilepeyenb ceMHHAPCKUX 3aHATHI U J1A00PATOPHBIX padoT

Ne | Nepasgenam | HaumenoBaHue ceMUHapoB U TpynoeMKoCTh Onenou- | ®opmupye
n/m TEMBI nabopaTopHBIX padboT (dacer) HbIE -Mble
JUCUUIUIMHBI Bcero | IIpaktuu |cpencTBa| KOMIIETEH-
4acoB eckas 117071
MOJATOTO
BKa
1 METAJUIMY | Cemunap « Memannuueckoe 4 Vernoe | OIK-6.1
ECKOE CoOCmosiHUe 8eUeCmead » cobecen
COCTOSAHU OBaHUE
E
BEIIECTBA.
METAJIJINY
ECKA




CBA3b

2 METO/bI Cemunap «Cnnaswi» Vernoe | OIK-6.1
HUCCJIEAOB cobecen
AHUA OBaHUE
B3AUMOJE
NUCTBUU B
METAJUJIOX
NMUNYECKHN
X
CUCTEMAX
3 METAJIJIOX | 1. Koppo3usi, BO3HUKAIOIIAs OruéTer | OIIK-6.1
MM IIPU KOHTAKTE JBYX METAJIJIOB OIIK-3 2
(KOPPO3US, | 2. AKTUBATOPBI KOPPO3UH OHK:1,2
KJIACTEPBI) | 3. 3amura oT KOppo3uu OIK-6.1
4 IIEJIOYHBIE | 1. CBoiicTBa MeTamm4eckoro Otyéter | OIK-6.1
METAJUIbI. | Harpusd
OBILUE 2. Tostyuenue u cBoiicTBa 8%?2
OCOBEHHO | KHCIOPOIHBIX COCAMHEHUH OIK6.1
CTI/I HaTpua
XUMWA 3{ .el;:ﬂ)s;m COJIEH IIETOYHBIX
[IEJIOYHBI
X
METAJIJIOB
5 BEPHHHMﬁ, 1. ITony4enue u cBoiicTBa OtuéTe | OIK-6.1
MATHUN, THAPOKCUIOB OEPUILITHS 1
IIEJIOYHO3 | Marnus 8%?5
EMEJIBHBIE é OcHoBHbIE KapOOHATBHI Ol‘H<-6:1
METAHHBI CPUILUIMA U Marous
3. TUIPOKCH/IBI M COM KAJIBIINS,
CTpOHIIMS 1 Oapusi
6 AJIIOMUHHA | 1. CpoiicTBa METAITMIECKOTO OtyéTer | OIK-6.1
" ATIOMHHUS
2. TMonyuenue u cBoiicTBa OIIK-3,2
TUJ OIIK-1.2
POKCH/Ia AITFOMHUHHSI
o OIIK-6.1
3. lM'unponu3 coeMHEHMIA
QITIOMHHUS
7 [OAI'PYIIIT | Cemunap « Cpasnumenvras Vctaoe | OIK-6.1
A TAJUINA xapaxkmepucmuka S- u - cobeceno
MEemannosy BaHMe
8 IIOJAI'PVIIII 1. Ilomydenue onoBa Otuéter | OIIK-6.1
A 2. Coenunenus onosa (+2) u
TEPMAHUA | (+4) o
3. Coenunenus ceuHna (+2) u o
OIIK-6.1
(+4)
4. CpolicTBa CBUHIIOBOTO CypHKa
9 ITOATI'PVYIIIT | 1. Iloiy4enue u cBoiicTBa MeH Oruéte | OIK-6.1
A MEJIU 2. Coequnenus meau (+1) u (+2)
3. [Tomy4enue okcumoB cepedpa OIIK-3,2
OIIK-1.2
(+1) 1 (+2)
OIIK-6.1
4. T'anorenu bl cepedpa
10 | IIOAT'PYIIIT | 1.Tuapokcuael v Cynbpuapl OtuéTter | OIK-6.1
A IITMHKA LMHKA U KaJMUsI
2. Tuponus coneit 1UHKA OIIK-3,2
OIlK-1.2

3. CoenuHeHMs pTYTH

OIIK-6.1




11 | PEAKO3EME | Cemunap « Cpasnumenvras 4 'YcTHOE OIIK-6.1
JIBHBIE xapakmepucmuxa d-wemannoey CO6€CCI[O
OJIEMEHTBI BaHHE
(CKAHIMU,

UTTPUN,
JIAHTAH,
JJAHTAHOU
AbI)

12 | IHOAT'PVYIII | 1. Coenunenus turana (+4) u 5 5 OTyéTter | OIK-6.1
ATUTAHA | (+3)

2. IlepoKcHHBIE COETMHEHUS OIIK-3,2
TUTAHa OIIK-1.2
OIIK-6.1

13 | IHIOAI'PVYIIIT 1. Coenunenus BaHaaus (+5) u 5 5 Ortyétel | OIIK-6.1

A BAH A}II/I 9 | HA3MHUX cTEIeHEeN OKUCICHUS
2. IlepokcuaHble COeAMHEHUS OIK-3,2
BaHaUsA OIIK-1.2
OIIK-6.1

14 | HOAT'PVIIII | 1. Coenunenus xpoma (+3) u 5 5 OtyéTer | OIK-6.1
A XPOMA (+6)

2. Cynb(huasl 1 THOCOIH OIIK-3,2

MonubaeHa u Bolbhpama OlIK-1.2
OIIK-6.1

3. IlepokcuaHble COeAMHEHUS

MonubaeHa u Bosbhpama

4 KOMIIJIEKCHBIE COETUHEHMS

MOJIHOIeHA

15 | MAPI'AHEL, | 1. Coenunenus mapraHua (+2)- 12 12 Otuéter | OIIK-6.1
JKEJIE30, (+5)

KOBAJIBT, 2. CBolicTBa MaHraHATOB U OIIK-3,2
HI/IKE .H]) IEpMaHIraHaTOB gﬁ_éi
3. TuapoKCHIBI Kenesa, e
kobOanbTa 1 HUKes (+2) u (+3)
4. Comu xene3a, ko0albTa 1
HUKEJIS

4.3.2. [lepeyenb TeM (BONPOCOB), BBIHOCHMBIX Ha CAMOCTOSITEJIbHOE U3y4YeHHe
(camocTosiTesIbHAsE padoTa CTYIeHTOB)

No Tema 3ananue dopmupyemas NJAK

Ne KOMIIETECHIIUS

/1

1 [ToaroroBka k cemunapy | OIIK-1 OIlK-1,2

METAJUTMYECKOE
COCTOSIHUE BELECTBA.
METAJUTMYECKASI CBSI3b
2 [ToaroroBka k cemunapy | OIIK-1 OIIK-1,2
METO/IBI
HCCJIEJOBAHUS
B3AMMO/JIEMCTBUIA B
METAJJIOXUMUYECK X
CHCTEMAX
3 METAJLIOXIMILSE IToaroroska K | OIIK-1 OI1K-1,2
(KOPPO3VISI, KJIACTEPBI) CEMHHAapy. HOZ[FOTOBKa OHK-3, OIIK-6 OIlK-3.2
W HaIlMCaHHUE OTYETOB OIIK-6.1
4 LLENOUHBIE METATLTEL IloaroroBka K | OIIK-1 OIIK-1,2
OBIIME OCOBEHHOCTH | cemuHapy. [loarotoeka | OITK-3, OIIK-6 OIIK-3.2
XUMUH HIEJOYHBIX




METAJUIOB Y HAMCaHUE OTYETOB OIIK-6.1
5 . . ITogroroska n | OIIK-3, OIIK-6 OI1K-3,2
BEPWUIUIA, MAT HUIA, N
[L{EJIOYHO3EMEJIbHBIE HaIllMCaHUE OTYETOB OIIK-6.1
METAJUIBI
6 y IToaroroska u | OIIK-3, OIIK-6 OI1K-3,2
AJIFOMUHUI
HaMCaHUE OTYETOB OIIK-6.1
7 ITonroroBka u | OIIK-3, OIIK-6 OIIK-3,2
MOJPYIINA TAJUIHA
HalMCaHHE OTYETOB OIIK-6.1
8 IToaroroska u | OIIK-3, OIIK-6 OIIK-3,2
MO/ PYTIIA TEPMAHMS
HaIlMCaHHE OTYETOB OIIK-6.1
9 IToaroroska u | OIIK-3, OIIK-6 OIIK-3,2
[MOATPYIIIIA MEJIN
HaIlMCaHUE OTYETOB OIIK-6.1
10 ITonroroBska u | OIIK-3, OIIK-6 OIIK-3,2
[OJIPYIIIIA LIMHKA i
HaIlMCaHUE OTYETOB OIIK-6.1
11 IToaroroBka k cemunapy | OITK-1 OIIK-1,2
PEJIKO3EMEJIBHBIE
3JIEMEHTBI (CKAHIHIA,
UTTPUM, IAHTAH,
JIAHTAHOUJIBD)
12 ITogroroska u | OIIK-3, OIIK-6 OIIK-3,2
[OJII'PYIIIIA TUTAHA .
HalMCaHUue OTYETOB OIIK-6.1
13 IToagroroska u | OIIK-3, OIIK-6 OIIK-3,2
[IOJIIPYIIIIA BAHAIMSA N
HalMCaHue OTYETOB OIIK-6.1
14 ITogroroska u | OIIK-3, OIIK-6 OIIK-3,2
[OJIPYIIIIA XPOMA .
HaMCaHUE OTYETOB OIIK-6.1
15 ITogroroska u | OIIK-3, OIIK-6 OIIK-3,2
MAPIAHELL XEJIE30, .
KOBAJIbT, HUKEJIb HaIlMCaHUE OTUYETOB OIIK-6.1
16 ITogroroska k | OIIK-2, OIIK-6 OI1K-2,2
Konmpononutii NPOBENEHUIO  CHHTE3A, OIIK-6.4
cunmes HaIucaHue OTuéTa,
IMOATOTOBKA
MIPE3CHTALNN

4.4 Meroaguyeckue YyKa3aHusi 10 OPraHM3alMH CaMOCTOSAATEJbHOH pPadoThbl
CTYJAEHTOB
CamocrosTenbHass paboTa CTYIAEHTOB, CBsA3aHHAas C IOATOTOBKOW OTYETOB IO
BBIIIOJIHEHHBIM J1a00paTOPHBIM paboTaM, 3aKpelIeHHEM TEOpEeTHMUECKOro MaTepuaia B BUJE
pelieHys 3a1a4 U IOATOTOBKH K CEMUHApaMm, IPOBOAMUTCS BO BHEAYJUTOPHOE BpEMSI.

Cmpykmypa omuema no 1abopamopHou pabome:
1. Ienb paboThI.
2. Teopernueckas 4acTb.
3. BrimosHeHME pacdeTHBIX, TpahUICCKIX U KOHTPOJIBHBIX 3aJJaHUI B COOTBETCTBUU C
METOIMYECKAMH YKa3aHUSIMH K KaKJ01 padoTe.
4. BpIBOA (Ha OCHOBE MOJYYEHHBIX PE3yJIbTATOB).

MeTonuueckue PEKOMEHIAIMKM TI0 BBIMOJHEHUI0O W 00pabdOTKE SKCIEPHUMEHTAIBHBIX
JAHHBIX TIO0 KaXJoW JabopaTopHOW padoTe ONHMCAaHBl B METOAUYECCKHUX PEKOMEHIAINSIX,
MOJITOTOBJICHHBIX TpernoaaBaTessiMu kadenpsl: baxkenos b.H., lumosa JI.M., Kamesckuit A.B.,




Cadponos A.IO., CranpmakoBa B.A., SIcbko T.H. Metammueckas cBsi3b. XUMHUSI METaJIJIOB -
Wzn-so UT'Y, UpkyTck, 2019.

[TpumMepsI perieHus: THIIOBBIX 337124 MPEICTABICHBI B PEKOMEHAYEMbIX YUeOHBIX MTOCOOUIX
U 3aJ]a4HMKax M0 o0IIel U HEeOPraHUYECKOW XUMUU:
3agaun U ynpakxHeHus o obmiei xumuu : yaed. mocodue / H. JI. [u np.]. - CIIO. [u op.] :
Xumus, 1986. - 272 c. u3ganue qBaaaTh 4eTBEPTOE U BCE MOCIEAYIONINE U3TAHHS.

45. TlpumepHasi TeMAaTHKA KYPCOBBIX CHHTE30B (npu Haiu4uu)

1. I[lonyuenue xpoma
2. Ilosryuenune XxaopxpoMara Kajus

3. Ilomy4yeHne XpoOMOKaIMEeBBIX KBACIIOB

4. Ilomyyenue aOMOKaINEBbIX KBACIIOB

5. [lomyyenue mapranuna

6. ITosyuenue comu Mopa

7. Ilomy4yenune rekcaHuTpuTo(+3)kobanpTaTa Kanus
8. [Tonyuenue xjiopuaa rekcaaMMUHHUKENS (+2)
9. [lonyuenue cynbdara TerpaaMMuaMenu (+2)
10. Ilonyuyenue anerata Mmeau (+2)

11. Ilony4yenure ocHOBHOro kapOoHaTa Meau (+2)
12. Tlonyuenue xsopuaa meau (+1)

13. Ilonyuenne xiaopuaa meau (+2)

14. ITomyaenne Hukens (+3)

15. IlonydyeHue JerkonaaBKux CTEKOI

16. [Tomydenue nepokcuaa 6apus
17. Tlonyuyenue rekcaxjaopocranHaTa(+4) aMMOHUS
18. Ilonyuenue Banagus

19. ITomyuenue xene3a.



V. VAEBHO-METOJAWYECKOE U WTHOOPMAIIMOHHOE OBECIIEYEHUE
TV CHUTLIMHBI (MOIYJIST)

a) OCHOBHAs JIUTepaTypa

1. Heopranunueckast xumus [Tekct] : yae0. mis crya. By3oB: B 3 1./ pea. 1O. /1. TperbsikoB. - M.
: Akagemusi. - 24 cMm. - (Bricmee npodeccuonanbHoe oopa3oBanue: EctecTBeHHbIC HAYKH). -
ISBN 5-7695-1437-x.

T.3 : Xumus nepexoaubix anemenToB, Ku.1 / A. A. JIpo3nos [u ap.]. - 2007. - 349 c. :
ni. - ISBN 5-7695-2532-0. - ISBN 5-7695-3020-0.

T.3 : Xumus nepexoanbix nmeMenToB, Ku.2 / A. A. JIpo3aos [u ap.]. - 2007. - 400 c. : um.
- bubawmorp.: ¢. 391-398. - ISBN 5-7695-2533-9. - ISBN 5-7695-3020-0.

2. Heopranudeckas Xumusi. XuMus 3JaeMeHToB : yueOHuk: B 2 1./ FO. JI. TpeTtwbskos [u 1p.] ;
MockoBckwii roc. ya-T uM. M. B. JlomoHocoOBa. - 2-¢ u3a., mepepad. u gon. - M. : U3g-8o MI'Y :
Axanemknura, 2007 - . - 22 cm. - (Kinaccuueckuit yauBepcuterckuii yaeoHuk). - ISBN 978-5-
211-05330-4. - ISBN 978-5-94628-297-0.

T. 1.-2007.- 537 c. : w. - bubmmorp.: c. 24. - IIpeam. yka3.: ¢. 521-537. - ISBN 978-5-
211-05332-2. - ISBN 978-5-94628-298-7.

T.2.-2007.-670 c. : un. - [Ipeam. ykas.: ¢. 655-670. - ISBN 978-5-211-05334-2. -
ISBN 978-5-94628-299-4.

3. I'punByn, Hopman H. Xumus anementos: nep. ¢ aura. : B 2 1./ H. H. I'punBya, A. Opnuio. -
M. : bunowm. Jlabopatopus 3Hanuii, 2008. - 27 cMm. - (Jlyummii 3apy6exHbiii yueoHuk). - ISBN
978-5-94774-372-2.

T. 1. - 2008. - 607 c. : . - bubmuorp. B koHIe riaas. - [Tep. u3a. : Chemistry of the
elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-5-94774-373-9.

T. 2.-2008. - 670 c. : uin. - bubnmuorp. B koH1Ie T71aB. - [Ipeam. ykas.: ¢. 620-662. - Tlep.
u3z. . Chemistry of the elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-
5-94774-374-6.

4. Heopranuueckast XuMusi. XUMHS JIEMEHTOB [ DJIEKTPOHHBIN pecypc] : yueO. s CTy 1. BY30B,
00y4. mo Hanp. 510500 "Xumus" u cnen. 011000 "Xumus" : B 2 1./ 0. JI. Tperbskos u ap. - 2-e
u31., nepepad. u gom. - 9BK. - M. : U3n-Bo MI'Y : Akanemknura, 2007. - Pexxum goctyna:
DNeKTpOHHBIA YnuTaNbHBIN 321 "bubmmorex". - ISBN 978-5-211-05330-4. - ISBN 978-5-94628-
297-0.

T.2.-M.: U3n-Bo MI'Y, 2007. - 673 c. - ISBN 978-5-211-05334-2. - ISBN 978-5-
94628-299-4.

5. Toy6, M. MexaHu3Mbl HEOPraHUYECKUX peakiuii [DnexkTponnsiid pecype] / M. Toy6, Ix
Bepmxkecc. - Mocksa : bunom. Jlaboparopus 3uanuii, 2012. - 678 c. - Pexxum nocryna: 9bC
"N3narenscrBo "Jlanp". - Heorpanud. gocrym. - ISBN 978-5-9963-0975-7.

0) 10MOJIHUTEIbHAS JTUTEPATypa

1. I'muaka, Hukomnait JleornmoBud. 3a1auu v yrpaxxHeHus 1o oomieit xumuu [Tekcr] : yueb.
nocobue / H. JI. 'munka. - U3n. crep. - M. : KnoPyc, 2011. -240c. ; 21 cm. - ISBN 978-5-406-
00810-2.

I'munka, Hukomnaii JleonuaoBuy. 3agaun u ynpaxHeHus mo oduiei xumun [Teker] : yuel.



nocobue / H. JI. I'nunka. - Y. crep. - M. : KnoPyc, 2012. - 240 ¢. ; 21 ¢m. - ISBN 978-5-406-
02098-2.

['manka, Hukonait Jleornnosny. 3anaqu u yIpaxHenus no obmei xumuu [Texer] : yues.
nocobue / H. JI. Tmnnka. - Usn. crep. - M. ; KunoPyc, 2014. - 240 ¢c. ; 21 cm. - ISBN 978-5-406-
03259-6.

2. Epémun, Banum Bragumuposmd. OcHoBs! 0bmeii 1 dusuyeckoit xumun [TexcT] : yueb.
nocobue a4 cryn. By3os / B, B. Epémun, A. 5. Bopuesckuit. - Jlosronpyaupii : Mntemekr,
2012. - 847 c. : ma1. ; 24 om. - [peam. ykas.: ¢. 839-847. - ISBN 978-5-91559-105-8. 2013.

3. O6mas xumus [Teker] : yue6. nocobue / H. JI. ['unka. - U371, cTep. - M. : KuoPyc, 2012, -
746 c. : un. ; 21 cm. - Bubmorp.: c. 725-726. - Tlpenns. ykas.: c. 727-746. - ISBN 978-5-406-
02149-1.

I'nunxa, Hukonait Jleonnmosuy. O6ias xumus [Tekert] : yue6. mocobue / H. JI. I'nusxa. - usm.,
ctep. - M. : KHoPyc, 2013. - 746 ¢. : un. ; 21 cwm. - Bubmuorp.: c. 725-726. - ITpemM. ykas.: c.
727-746. - ISBN 978-5-406-02934-3.

4. Obmas xumus [Teket] : yue6. nocobue / Upkyrcxwii roc. yu-r, Xum. dak ; coct. JI. M.
Hemosa ; per.: A. I. ITpoiinakos, A. ®. Jlernukosa. - Wpxyrck : M3n-o UT'Y, 2014. - 117 c. ;
20 cM. - ISBN 978-5-9624-1078-4, [ Ceeperio ¢ ALY |

B) CIIHCOK ABTOPCKHX METOTHYECKHX Pa3paboTok:

6 SHOC HT'Y pasmewjenor memoduueckue yrasanus x nabopamopruviv pabomam:

1. Baxenos B.H., Jlumosa JI.M., Kamesckuii A.B.. Cadponos A.JO., Cranemakopa B.A.,
Acexo T.H. Meranmiueckas cBssb. Xumus metannos - U3ji-so UT'Y, Upkyrck, 2019.

A1) Ga3bl AAHHBIX, HHBOPMALHOHHO-CLIPABOYHBIE H IOHCKOBBIE CHCTEMbI

Lwww.elar.usu.ny/.../1569/1/1333921_exam.pdf

2. http:www ksu.ru/chmkw/docs/knd_06.11f

3. www.xenoid.r/.../chem_books download.php

4. htlp:/www.ftchemistry.dsmu.edu.ua/ncorg_him/l ek 14.html
5. http:www. Ftchemistry.dsmu.edu.ua.html

6. http:/www.edu.ru./db/portal/spe/archive htm

7. http:www krugosvet.ru/.../Himiya neorganicheskaya.html
8. http:www.edu.ru/window/library

9. hitp:www.novedu.ru

10. http:www.newlibrary/r/. . ./neorganicheskaya _himiya

VL.MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHE JAUCHHAIJIMHBI
6.1. Yaebuo-naboparopuoe oGopysoBanue:

llomewmenns 119  OpOBEIEHWS  TeKUMOHABIX W N1abopaTOPHBIX  3aHATHI,
YKOMIIIEKTOBAHHETE HEOOXOAMMBIM 06OpynoBaHuem, mpubopmoii 6asoll u peakTHBaMH, a
HMEHHO!

* AYNMTODHH, OCHAINCHHEIE MyNBTUMEAWHHBIMM CPCACTBAMH, /LIS TIPOBEICHHS
AYNUTOPHBIX W NPaKTHYECKHX 3amstuit (aya. 402, 426, 303); ayn. 5, 402, 426 oBopymoBaHb



myapTEMenuiiHbiME nipoekTopamu  (INFocus IN 105 (3D Ready)), HacTeHHBIMH BKpaHaMH,
noytoykamu Samsung NP 300T5A-A0FRU;

- naboparopHbie TpakTUKyMbl (aya. 329, 333), ocHamieHHBIE CIEAYIOIIUM
000pyI0BaHUEM

No HanmenoBanue KomnuecTBo
n/m
1. | HaGop peakTuBOB AJi MPOBEACHUS TPOOUPOUHBIX
AKCIIEPUMEHTOB
2. | lItaTuBel ¢ HAGOPOM MPOOUPOK
3. | Uentpudyru 2
4. | Mukpockorn 1
5. | Bonsubie 6ann 2
6. | TexHnuecKue BECHI 10
7. | AHaTUTUYECKUE BECHI 6
8. | Ilunetku
9. | bropetrku
10. | CtakaHsbl 1J11 HarpeBaHUs
11. | Hunusapsl
12. | MepHble KOI0bI
13. | MydenbHble nieuu 2
14. | CymunibHble mKadb 2
15. | Monomepsl 2
16. | Konnykromerp 1
17.| YcraHoBKa AJi1 IPOBEACHUS JIEKTPOIIN3a 1
18. | YcraHoBka AJi MONYYEHUSI METAJUIMYECKOTO 0JI0Ba 1
19. | ®otornekrpokonopumerpsl KOK 2
20. | CnupToBKH
21. | IIpobGupkoaepxarTenu
22. | llltatuBsl 1a00OpaTopHbIC
23. | Hacocsl BojiocTpyiiHbie
24. | Kon6s1 bynsena u Boponku broxaepa
25. | OunabTpbl OyMaXKHbIE
26. | OUIbTPHI CTEKIISTHHBIC




27. | Kanopumerpbl

28. | 'azomeTpbl

29. | TepmoMeTpsI

30. | ®apdopoBsic THTIH

31. | Anmapater Kurmma 8

6.2. [IporpamMmmHoOe o0ecnieueHue:

6.3. Texunueckue u 3JIEKTPOHHBIC CPEACTBA:

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'NU

B mnpouecce usyuenus aucuuIUIMHBL «MeTajuinuecKkas CBS3b. XHUMHS METAJLIOB)
UCIOJB3YIOTCS KaK TpaJWLMOHHbIE, TaK M WHHOBALlMOHHbIE TEXHOJOIMH, AKTHBHBIE H
UHTEPAaKTUBHbIE METOABl U (OPMBI OOYUYEHMSI: TEXHOJIOTUSI OOBSICHUTEIbHO -MIITFOCTPATUBHBIX
O0CY)XJIEHHH C »3JIeMEHTaMH MpPOOJIEMHOIO H3JIOKEHMs, TEXHOJOrus NpodecCHOoHaNbHO-
OPUEHTHPOBAHHOTO OOy4YeHMs, JIEKLHUU, KOHTPOJIbHbIE M JabopaTOpHble pabOThl, CEMHHAPHI-
KOJUIOKBUYMBI, pa300p KOHKPETHBIX CHTyallud, pElIeHHE CUTYallMOHHBIX 3ajad, pelleHHe
TEMAaTUYECKUX XUMUYECKHUX 3a/]a4.

Axmusnvle popmul 006yuenus. Ha 1abopaTOpHBIX 3aHATUSIX, KOTOPbIE COCTABIIAIOT Oojee

MIOJIOBUHBl OT KOHTAaKTHOM paOOThl, KaXKIbli CTYIEHT BBINOJHIET J1a0OpaTOpHYIO padoTy
uHAUBUAYyanbHO. Takol BHJI opraHu3anuu OOy4eHHUs CHOCOOCTBYET MPHOOPETEHHIO HABHIKOB
CaMOCTOSITENIHOT'O BECHUS YKCIEPUMEHTAIbHBIX PadOT, MPAKTUYECKUX HABBIKOB OOpalleHUs U
paboThl € pa3IMYHBIMM XHMHYECKMMHU BeEIECTBAMU U JIaDOpaTOpPHBIM 00O0pYIOBaHHEM,
W3MEpUTENbHOW  anmapaTypoid, OpraHu3allid  METOAMKH  JKCIEpPUMEHTAaJbHBIX  pabor,
COCTaBJICHHUSI IPOTOKOJIOB OTYETOB XMMHMYECKHUX SKCIIEPUMEHTOB, a TaKXe MPaKTUYECKOIro
MOATBEPKIACHUSI TEOPETUUECKUX MOJOKEHHUI 00Iel 1 HEOPraHMYEeCKOW XMMHHU O CBOMCTBAaX U
MOBEJCHUN HEOpraHMYecKuX BemecTB. [1oaroToBka OT4ETOB MO Kaxkaoi 1abopatopHoil pabore
¢opmMupyeT yMmeHHE NIpPOBOAUTH IEPBUYHBIM AaHAIU3 pE3YJbTaTOB C YYETOM 3aKOHOB M
3aKOHOMEPHOCTEN, (POPMYIUPYEMBIX B paMKax oOLIel U HEOpPraHM4EeCKON XUMUHU, TPEACTABIISATh
pe3yJIbTaThl ONBITOB U PACUETHBIX paboOT, IpaMOTHO ()OPMYJINPOBATH BBHIBOJIBI.

3akperieHne TEOPEeTUYECKUX IMOJOKEeHUM oOmeil XuMuUU (OCHOBHBIX 3aKOHOB U
3aKOHOMEPHOCTEW) NPOBOJUTCA B BHUAE HUHTEPAKTUBHOIO OOy4YeHMS — JIMCKYCCHOHHBIX
CEMHUHAPOB U PELICHUS PACUETHBIX 3a4a4.

HaunmeHoBaHue TeM 3aHATHI C HCNOJIb30BAHUEM HHTEPAKTUBHBIX (l)OpM Oﬁy‘lel{l/lﬂ:

®dopma / MeToib Koi-Bo
No Tema 3ansarus Bun zansarus
WHTEPAKTUBHOI'O0 00y4YCHUS 4acoB

1 Teopuu memaniuyeckot | madoparopubie/ | I'pynmosas nuckyccus / 4

ces3U MPaKTUYECKUE | cCeMuHap
Dnexmpoxumuuecxue

9 C801CMBA PACMBOPO8. nmaboparopHbie/ | 'pymmosast auckyccust / 4

Kopposus MPaKTUYECKUE | ceMHuHap




nadoparopubie/ | ['pynmosas auckyccus /
Memannoxumus. Ocroénl MNPaKTUICCKUEC CEeMHUHap
Qusuxo-
3 4
XUMUYECKO20
amanusa
naboparopubie/ | I'pynmosas auckyccus /
Cpasnumenshas MPaKTHYECKHUE CeMUHap
4 xXapaxkmepucmux 4
a Sp memannos u
d snemenmos
5 Tlanmanoudst nmaboparopubie/ | ['pymmoBas nuckyccus / 4
MIPAKTUYECKUEC CEeMHHAp
Htoro yacos 20

OneHouHblE MaTepHalIbl

VIII.OHEHOYHBIE MATEPHUAJIBI VTSI TEKYIIEI'O KOHTPOJISI K
MNPOMEXYTOYHOU ATTECTALIUN

OueHounbie MaTepuaibl (OM):

TEKyIIero KOHTPOJs (OPMHUPYIOTCS B COOTBETCTBHUH C

[Tonoxenuem o 6amipHO-periTuHroBoi cucreme ®I'bOY BO «UT'Y». Ha3znauenue oreHodHbIX
CPEICTB TEKYIEr0 KOHTPOJIA - BBISIBUTH Y 00 yHarOIIUXCsl CPOPMUPOBAHHOCTH KOMIIETEHIINMN:

MaTepHaJIbl AJIA MPOBEACHUA TEKYIIECT0 U IIPOMEKYTOYHOI'O KOHTPOJIsA 3HAHUH

CTY/J€HTOB:
Ne Bun koHTpoONA KoHnTpomupyemsie TeMbl Komnerenuuu,
(paznes) KOMITOH €HTBI
KOTOPBIX
KOHTPOJUPYIOTCS

1 BrimonHeHne mabopaTOPHBIX Kopposus. OIlIK-1, OIIK-2,

pa6ot. Otuer mo JIP. Onekmpoxumuieckue ceoucmea OIIK-3, OIIK-6
pacmeopos

2 VYyacTue B IMCKYyCCHSIX HA Teopuu memannuveckou céasu | OIIK-1
CEMHHAPCKOM 3aHSTUU

3 YyacTue B IMCKYyCCHSIX HA OIIK-1
CEMUHAPCKOM 3aHATHH Memannoxumus, gpusuxo-

XUMUYEeCKULl aHanu3

4 | BommonHenue 1abopaTopHbBIX OIIK-1, OIIK-2,
pabor. Oryer o JIP. Xumuueckue ceoticmea S-u Sp | OIIK-3, OIIK-6
VYyacTue B TUCKyCCHSX Ha P
CEMUHAPCKOM 3aHATHH

5 | BeimoaHeHue 1a00paTOPHBIX OIIK-1, OIIK-2,
pab6ot. Otuer mo JIP. Xumuueckue ceoticmea d- OI1K-3, OTIK-6
VYyacTue B AUCKYyCCUSX HA 91eMeHMOo8
CEMHHAPCKOM 3aHSTHU

6 BrinosnHeHne KypcoBoro OIIK-2, OIIK-6

cuHTe3a. IlogroroBka
npe3eHTaluu. 3alura
KYpCOBOT'O CHHTE3a

Kypcosou cunmes




BOITPOCHI JJIs1 COBECE/JOBAHUSA

Cemunap 1
Memannuueckoe cocmosHue geujecmaea
e OmIMYuTEeILHBIE CBOMCTBA METAJIJIOB.
e Monenb KpUCTAJLTMYECKOU PEIIETKY.
e  Mojens NJIOTHENIINX YITAKOBOK.
e Twunsl KpucTaNIMYECKUX CTPYKTYP METAJIOB.

XuMH4eckast CBSI3b B MeTajiax.

Knaccuueckast Teopust «3J€KTPOHHOTO ra3ay.

Kunernueckas Teopus uaeaibHOro rasa.

KBaHTOBO-MeXaHUYECKasl TEOPHSI «IJIEKTPOHHOT'O ra3an.

30HHas Teopus.

IIpumeHeHne MeTo/1a MOJIEKYJISIPHBIX OpOUTasIel 11 00bsICHEHUS HPUPOIbI
MeTaJNIN4eCcKOi cBsA3M Ha npuMepe MetanioB | u |l rpynn nepuoauyeckoit cucremMsl
3JIEMEHTOB.

Cemunap 2

Cnnasvi
[TpaBuso da3. ®aza, KOMIIOHEHT, CTEIICHb CBOOO/IBI.
Huarpammsl coctostaus. [Ipumepsr npumenenwus npasuia $as. CynHoCcTs TPUHIIUIIOB
HEIPEPbIBHOCTH U COOTBETCTBHUSI.
Kpussie oxnmaxnaenus. [IpuHuu nocrpoeHus.
JnarpaMmsl coctaB-CcBOMCTBO. [IpocTelre TUIIBI TUarpaMm:
° € IpPOCTOW 3BTEKTUKOM;
°  o0pa3oBaHUE TBEPABIX PACTBOPOB C HEOTPAHUYCHHON PACTBOPUMOCTHIO
KOMITOHEHTOB;
° 00pa30oBaHUE TBEPABIX PACTBOPOB C OTPAHUYCHHON PACTBOPUMOCTHIO KOMITIOHEHTOB;
°  00pa3oBaHHE XMMUYECKUX COCIUHECHHI.

Cemunap 3

Cpasnumenvhas xapakmepucmuka S- u P-mMemainnios
duzuuecKkre CBOICTBA: TEMIIepaTyphl MIIaBIEHUS U KUIIEHUS], IJIOTHOCTh, 3JIEKTPOIHBIN
MOTEHI[UA, TOJIOKEHNE METAJUIOB B PSIIY CTAaHAAPTHBIX AJIEKTPOJHBIX MTOTEHIIUATIOB.
XUMHYECKHE CBOMCTBA: OTHOIIEHUE K KHCJIOTaM | IIeI04YaM, KUCIOPOJAHBIEC COCTUHECHHS
(oKcHbI, TEPOKCHUIBI, CYOOKCHIBI), KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U
TUAPOKCHUJIOB, TUAPOJIU3 COJIEH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA.

Cemunap 4

Cpasnumenvhas xapaxmepucmuxa d-memanios
du3nYecKre CBONCTBA: TEMIIEPATYPHI MJIABJICHUS U KUTIEHUS, TNTIOTHOCTh, DJIEKTPOIHBIE
NOTEHIINAJIbI, IOJI0’KEHUE B PAAY CTAHIAPTHBIX AJIEKTPOAHBIX TOTEHIINANIOB;
CreneHn OKHUCIICHUS;
3aBUCUMOCTH XapakTepa OKCHUIOB M TUIPOKCHIOB METAJIJIOB OT MTOJIOKEHUS HJICMEHTA B
MEPUOTUICCKON CUCTEME M OT CTETIEHU OKHCIICHUS DJICMEHTA;



DopMbI HAXOXKICHHS B pACTBOPAaX B 3aBUCHMOCTH OT CTETICHH OKHCIICHUS DJIEMEHTA;
I'unponus coneit;

N3omonu- u reTepononmcoeIuHeHus;

[Tepokcocoenunenus;

OKHCINTENBbHO-BOCCTAHOBUTENbHBIE CBOICTBA;

Cas3p MeTaiui-metaii. Kimacrepsl.

KPUTEPUHN OLNEHUBAHUA PE3YJBTATOB OBYUYEHMUA:

[TpomMexyTouHast aTTecTanusi IPOBOAUTCA B COOTBETCTBUHM C [lomokeHnmeM o OaibHO-
peiitunrosoit cucreme ®I'bOY BO «UI'Y» u COCTOMT W3 ABYX MOCIEAOBATEIbHBIX (OpPM:
3auém MO NPAKTHUECKOW 4YacTH Kypca U dk3amen. 3a4€T BBICTABISETCS B KOHIE y4eOHOro
ceMecTpa M BKIIOYaeT B ceds pe3ynbTaThl paboThl CTyleHTa B TeueHue cemectpa. [l
HOTy4eHHUs 3auéTa CTYJEHTY HeOoOXOAMMO BOBpEMs ClaTh INPEMNOAaBaTENI0 MpPaKTHKyMa Bce
OT4ETHI 110 Ja00PaTOPHBIM paboTaM, MPOBEIEHHBIM B Y4€OHOM NPAKTUKYME COIVIACHO Y4eOHOMY
IUTaHy U pabodeil nmporpamMme, W 3aIIUTUTh KypcOBOW cHUHTE3. 3auéT SABJISAETCS 00s13aTeNbHOMN
MIPOMEXYTOYHOW (OpMONH aTTecTall M CIYKUT JONYCKOM CTyJIEHTa K OJK3aMEHy IO
IUCUUIUIMHE. DK3aMeH IPOBOJUTCS BO BpeMs ceccuu B (hopMe yCTHOro coOeceroBaHHs IO
9K3aMEHALMOHHBIM OMJIeTaM, COCTOALMM U3 3 BompocoB. [Ipy HE0OXOAMMOCTH 3K3aMEHAaTOp
MOXKET 3a/1aTh JIOTMOJHUTEIbHbIE BOIPOCH], OTBETHI HA KOTOPBIE TaKKe OyAyT yUYUTBIBATHCS AJIS
I10JIy4€HHs] UTOIOBOM 3K3aME€HAIIMOHHOM OI[€HKH, COOTBETCTBYIOLIEH CIEAYIOIUM KPUTEPUSIM:

[Toka3zaTenu Kpurepuu

OTBeTHI 11O BOIIpocam Ousiera COJlEp)KaHUE OTBETA COOTBETCTBYET IIOCTABJIEHHOMY BOIIPOCY,
packpbIBalOTCs Hanbosee 3HauuMble (haKThbl, Hay4YHbIE
HOJI0XKEHUS, COOII0IAETCsl JIOTMUECKasl MOC/IEA0BAaTEIbHOCTh
B U3JIOKEHUH MaTepHaa

OTBeTHI Ha JOMOJHUTEIBLHBIE cofiep’KaHue OTBETa COOTBETCTBYET IMOCTaBICHHOMY BOIIPOCY,
BOIIPOCHI packpsiBatoTCs Hanbosee 3HaYUMbIe (PaKThI, HAYIHBIC
MOJIOKEHUSI, COOITI0JAeTCsI IOTUYECKas MOCIIEA0BATEIbHOCTh
B M3JIOKEHUH MaTepuasa

OneHkKa «OTJIHIHO !

cpOpMUPOBAHHBIE ¥ CHCTEMATH3UPOBAHHBIC 3HAHUS MpPEAMETa, CHOPMHUPOBAHHBIC
YMEHUSI U HaBBIKUA MPUMEHEHHS] METOAOB U MOAXO0J0B M3y4aeMOW AUCIHUIUIMHBI MIPU PEIICHUN
y4eOHBIX U MPAKTUYECKUX 3a]1a4.

OueHka «Xopouo:

B 11eJIOM, C()OPMUPOBAHHBIE, HO COJAEpPKAILIMe OTAEIbHBIE MPOOeNbl 3HAHUS MpPEeIMeTa,
yMEHUE TPUMEHSATh METOIbI M MOAXOAbl M3y4aeMON AUCHUIIIMHBI MPU PEIICHUH YYEOHBIX U
MPAKTUYECKUX 33/1ad ¢ MUHHUMAJIBHBIM KOJIMYECTBOM OMIMOOK HEMPUHIMITUAIBHOTO XapakTepa,
HaJM4ie HABBIKOB MPUMEHEHUS METOJOB M IMOAXOJ0B M3y4aeMOW AMCHUILIMHBI TPU PEIICHUN
y4eOHBIX U MIPAKTUYECKUX 3a]1a4.

OueHkKa «yI10BJeTBOPUTEIbHO»:

HECHCTEMATU3UPOBAHHBIC 3HAHHS MpEIMeTa, YaCTUYHO CHOPMHUPOBAHHBIE yYMEHUS U
HABBIKM TPUMEHEHHS METOJOB U MOAXOI0B M3y4aeMOW IUCIUILUIMHBI MPH PEIIeHUU Y4eOHBIX
3a7ad4.

Ouemca «HEYAOBJECTBOPUTEJILHO .

(dparMeHTapHOE 3HAHUE MPEAMETa, OTCYyTCTBUE YMEHUW W HABHIKOB MPUMCHEHUS
METOJI0B U MOJIXO/0B W3y4aeMOM AUCIUIUIMHBI IPH PEIIeHNH y4eOHbIX 3a/1a4.




IMMPUMEPHBIIN CIIMCOK BOITPOCOB K DK3AMEHY:

1. Knaccudukamus 31eMEeHTOB-METAJUIOB C TOUYKH 3PEHUS UX METaJUIMYECKOTO CTPOCHHUSI.

2. Ilepexoaubie 351eMEHTHI (OIpeesieHne, 0COOEHHOCTH CBOMCTB).

3. P HanpspKeHH METaJlIoB U €ro TepMOJIMHAMUYECKOe 0OOCHOBAHHE.

4. Koppo3uss MeTaiyioB (XMUMHUYECKas U DIIEKTPOXUMHYECKAs), BUIbl 3SJIEKTPOXUMHUYECKOU
Koppo3un. CriocoObl 3a1IMTHI METAJUIOB OT KOPPO3HUHU.

5. lnaronanbHOE CXOJCTBO ieMeHTOB. ['eoxumudeckue "3Be3ab1" A.E.depcmana.

6. CoennHeHNs EPEXOIHBIX JIEMEHTOB CO CBS3bIO0 METaJNI-METasll (KJIacTepsl).

7. Merannel Kak OCHOBAa MHIYCTPHH. 3HaYCHHE METAJJIOB B HAPOJHOM XO35HCTBE U OOOPOHBI
CTpaHBL.

8. MeTtaibl )KU3HH.

9. CruiaBbl METAJJIOB U METOABI UX U3YUCHHUS.

10. IlpaBuno ¢a3. Paza. Komnonent. Uucino creneHei cBOOOABI.

11. Ilpumepsl npuMeHeHus npaBuia ¢as.

12. ®usuko-xuMuyeckuil aHanu3. [IpUHLOUNBI HENpPEepHIBHOCTH U COOTBETCTBUS (11O
H.C.KypHnakoBy).

13. KpuBbie oxnaxkaenus. Tl 1uarpaMm mjiaBKOCTH.

14. Cuctembl He 00pa3yrolMe XMMHYECKHX COCAMHEHUHN (C MPOCTOM IBTEKTUKOW, TBEPIbIC
pacTBOPbl C HEOIPAaHWYEHHOM M OrPaHWYEHHOM B3aMMHOW PACTBOPUMOCTBIO, JUArpPaMMBbl
MEePUTEKTUYECKOr O TUIIA).

15. CucreMbl ¢ 00pa3oBaHMEM XHMHUYECKHUX COEAMHEHUM. MHTepMeTammueckue COeIUHEHHUS.
HNanproHuasl u Oeproumasl (coemuHenus KyprnakoBa, ¢as3er JlaBeca, (a3el BHeapeHHS,
3JeKTpOHHBbIE coeanHenus FOm-Pozepn).

16. [TomoxxeHne 3JIEMEHTOB ¢ METAJUIMYECKUMH CBOMCTBAMHU B IIEPUOAUYECKON CHUCTEME.

17. O6mme CBOMCTBa METaUIOB U WX OOBSICHEHHUS C MOMOIIBIO TEOPUM DJIEKTPOHHOTO Tasa
(Kaccuueckoil ¥ KBaHTOBO-MexaHndeckon mo depmu-Jlupaky).

18. IpuHIMI TUTOTHEHIIEeH YMaKOBKH aTOMOB B KpHCTATMYEcKoW perierke. [lomumopdusm
(asmoTponus) METAILIIOB.

19. O6mwme cBeneHus O mMoJUMOpHU3ME M AIOTPONHHM HEOPraHMYECKUX COeAMHeHHH. Tpu
OCHOBHBIX THIIAa KPUCTAJUIMY €CKUX PEIIETOK METaJIOB.

20. Mogenb, 0o0BsACHSIONAS BO3HUKHOBEHHE METAJUIMYECKOM CBSA3M (Ha NMpHUMepax MOJeKyll
OeH3051a, KpucTamiax rpadura, JUTHs, OepuuIns).

21. IlpencraBiieHre 0 30HHOM TEOPUU KPUCTAIIOB (CYLIHOCTh TeopeMbl biioxa, mpencraBieHue
o 30Hax bpummosna, K-Bekrop, BajgeHTHas, 3anpellieHHas 30Hbl, 30Ha IPOBOAUMOCTH).

22. O0uiee 3HaUY€HKUE 30HHOM TEOpUH Il XMMHMM TBEPIOT0 COCTOsHUS BelecTBa. [IpoBoaHuky,
NOJIYIIPOBOAHUKH, JTUAIEKTPUKU.

23. Tlomymeramnsl W COBPEMEHHOE TMpEACTaBieHME 00 HuX Mmpupoae (30HHOE CTPOCHUE
KPHUCTAJUIOB MOJIyMETAJJIOB). 3HaUCHHE MOJIyMETAJIOB B Pa3BUTUH XUMHUH U (U3UKU TBEPIOTO
Tena.

24. TaMMOBCKOE COCTOSIHHME 3JIEKTPOHAa Ha IIOBEPXHOCTH TBEPAOro Tena. PekoHCTpyKuus
MTOBEPXHOCTH.

25. ®opmMbl HAXOXKJICHHUS B MPUPOJE JUTUS HATpus M Kaaus. MuHepasibl. MeTobl MOaydeHus
MIPOCTHIX BEILIECTB, UX CBOMCTBA.

26. KucnopoaHnble COEIMHEHUS JTUTUSL HATpUs U Kajus (OKCUIbl, EPOKCHUAbI, HAEPOKCUIBL,
030HUABI). 3aBUCUMOCTh YCTOWYMBOCTHU OTAENBHBIX KHUCIOPOAHBIX COEIMHEHUIl OT pa3mMepoB
HMOHOB METAaJIJIOB.

27. O061acTh TEPMOAMHAMUYIECKON YCTOWIUBOCTH COCIUHECHUN MIEIIOYHBIX METAJIJIOB.

28 OCOOCHHOCTH CTPOCHHUS aTOMa M MOHA JIMTUS M CBSI3aHHBIE C 3THM aHOMAaJbHBIC CBOHCTBA
COCIMHEHUM JIMTHS: TEPMUYECKAasd HECTOMKOCTh €ro CoJied, aHOMaJlbHas pPacTBOPUMOCTH
(xnopua, dpocdar). Bzaumoneiicteue ¢ azotom. ['uapun muTus.



29. CknoHHOCTh coneil auTus K ruapatauuu. Jlutuii-kommiekcooOpa3oBarens. CXOICTBO
HEKOTOPBIX COEMHEHUN JINTUS U MarHus.

30. CymHocTh METO/IOB IOJTydyeHus: efaxoro Hatpa. Kpucramnoruapatel cyibdpaTta 1 KapOoHaTa
Hatpus, TekToruaparsl. Hutpar Hatpus. ["amorennbel Hatpus. ['uapun HaTpus.

31. CnocoObl mosyueHust enkoro kanus. Kamuiinas cenutpa. Kanuitaeie ynoopenus. Harpuii u
KaJIMi - METAJUIBI )KU3HHU.

32. PyOumuii m uesmii - peakue IIenoyHble MeTawibl. [Ipumenenue. HoBeie obmactu
MIPUMEHEHUS [IEJTOYHBIX METAJUIOB U UX COETUHEHUM.

33. MuHepasbl, 0071aCTH TEPMOJUHAMUYECKON YCTOWYMBOCTU COEAMHEHUN OepuiuIvs, MarHus u
IIEJTI0YHO3EMEIbHBIX AJIEMEHTOB (METaJUIOB).

34. Metannuueckuil OepwiliMii M ero cBoicTBa. ['mapokcupa Oepuius, coind OepuILIUs U
Oepuiutatel.  KoMIUIEKCHBIE — CO€OMHEHHS  OEpWIUIUs, OCOOCHHOCTH WX  CTPOCHHSL.
OnekTpoHoAeUIUTHBIE MOIEKYIbI. [IpuMeHeHne Oeprus.

35. CpoiictBa Metaimmueckoro Marausi. CriiaBel MarHus, ux 3HadeHue. OKCUI U THUIPOKCHU]L
marHusi. @ocdat marnus. ['uaponus pacTBOPUMBIX cojieil MarHus. Marse3uanbHbId LIEMEHT.
[IpuMeHeHnE MarHus U €ro COSAMHEHNN.

36. CpoiicTBa METAIUIMUECKOro KajblMs. OKCHI M THAPOKCHJA KaJbLUs, TMAPUI WU HUTPUL
kanpuus. CoaepkaHuE CoJied KalblUs B PEYHOM W MOpCKOM Bome. KecTKOCThb BOJBI
(BpeMeHHass M TOCTOsIHHAas), Tpaaychl KecTKOocTH. COBpEMEHHBIE METOAbl OYMCTKH BOJABI
(MOHHBII OOMEH).

37. ManopacTBOpuUMBIE COJM Kalblus - KapOOHAT, OKcajiaT, cyibdar. ['umc, ero cpoiicTsa.
ITpon3BoACTBO EMEHTA.

38. OcHOBHbIE YepThl XUMUU CTPOHLUSA, Oapus U paaus. CBOICTBA METAJJIOB U UX COEAMHEHUH.
[Ipumenenue crpoHuys, 6apus, pagus U UX COeAUHEHUN.

39. Munepanbl amoMuHUS: OOKcUThbl, HedenuH u Jp. CyIHOCTh MPOLECCOB MepepaboTKu
OOKCHTa Ha OKCHJ JIFOMUHUS, TIPUHIUIIBI IPOU3BOICTBA METAJIIIMYECKOro afoMuHMs. CraBbl
AIIOMMHUSL.

40. Kopynn. MckyccTBeHHbBIE pyOUHBI. ATFOMUHATEHI.

41. Amromotepmust. Okeun amroMuHus. Conay alOMHUHUSA, UX TUAPOIN3. [ MIpOKCH aTrOMUHHSL.
Crpoenune rugpokcuioB. [Tomumepusanus 3a cueT IpoLeccoB OJSIMN U OKCOJISALIHH.

42. KommiekcHble coenunenus amomunus. Kpuomut. Keacupl. be3poaubie u rupatupoBaHHbIe
raJIoreHu/1bl AIFOMUHUA. [ Uapu amoMUHMS, aTFOMOTUAPUA JTUTHS.

43. CyGcoennneHus AJIFOMHUHUSL. Peakuun JMCIIPOIIOPIIMOHUPOBAHHUS U
KOHIponopiuoHupoBanus. [lomyuenne cBEpXuucToro amoMuHus U3 cy0coeInHEH.

44. O6uast XapakTepuCTUKa IEMEHTOB MOArPYIIbl raums. Mcropus OTKpbITHs raiaus (9Ka-
ATIOMUHUA), Tpeackazanue cBodctB ramwms J[.M.MenaeneesbiM. Ilepuomudeckuid 3akoH
J.N.MeneneeBa - 0CHOBa JAJIbHEHILIEr O Pa3BUTUSA HEOPTAHUYECKOU XUMUMU.

45. HaxoxneHue ramums, MHAWA U Taums B npupopae. CyIIHOCTh HPOLECCOB BbIIEICHUS
rajumst, UHIUs U Taumsd u3 pyl. CyImHOCTh METOJ0B IOJyuyeHUs: MeTauioB. BoccranoBneHue
rajuis TajylaMOM aJIlOMUHUS B LIEJIOYHBIX pacTBopax. ['ayummil, MHAWM U TAJUIMA - PacCEesHHbIC
JJIEMEHTHI.

46. MeTammu4eckuid TalMi, ero (Qu3nueckue W XUMHYECKHME CBOicTBa. [Ipupoma HU3KOM
TEMIIEPATYypPhI TUIABJIEHUS U BBICOKOW TemIiepaTyphl kumeHus rawmus. Coenunenus ramwms (+3)
n rawms (+1). Oxeuasl ramwms. ['wapoxcun ramwmms (+3). Conu ramaus U UX TUIPOIH3.
lNaaTsrl.

47. Meramumuecknid nHaui. Ilpumenenue critaBoB nHausa. CoequHEHUs MHAMS B pa3IMdHBIX
creneHsax okuciuenus. ['mapokeun unaus (+3). Comu unaus (+3), UX TUAPOIIU3.

48. Merammueckuii tamumid. CoeawHenus Ttammmst (+1) u (+3), 0cCOOEHHOCTH WX CBOWCTB.
Oco0eHHOCTH XUMHHU TaJUUS. Y CTOWYMBAs CTENEHb OKHCICHUS.

49. Tlpencrasiienust 00 HHEPTHON Mape BaJIEHTHBIX 3JIEKTPOHOB U MIPUPO/IA STOTO SIBIICHUSI.

50. [IpumeHeHue coenWHEHHWI rajuls, UHAWA U TaJUIUS B IOJYNPOBOJHUKOBOW TEXHUKE H
JpYyTUX 00JIaCTAX.



51. OOmas xapaKTepuCTHKa 3JEMEHTOB MOATPYIIBl TrepMmaHus. HaxoxzaeHue B mpupone.
[Tonmyuenue npocTbix BemecTB. Mlcropus OTKPBITHS FeépMaHUsl (9Ka-CULIUIIMS).

52. CaoiictBa repmanus. CoeauHenus repmanus (+4). [luokcun repmaHus, repMaHaThl.
Terpaxnopun repmanus. ['mapunsl. Coenuuenuss repmanus (+2). I'epmaHuil Kak Ba)KHBIN
MOJIyIIPOBOJHUKOBBI MaTepual

53. CgoiictBa a-, - u y-onoBa. a-0y0BO - "OecieneBoil" nomynpoBoaHuk. [Ipupona "kpuka"
0JIOBA.

54. Coeaunenus onoBa (+2). BoccraHoBUTENbHBIE CBOMCTBA COEAMHEHUH 0J10Ba (+2).

55. Coenunenust onosa (+4). Oxcupn onoBa. OJIOBSHHBIE KUCIOTHI, UX cTpoeHue. CTaHHATHI,
THOCTaHHATHI, CYIbGUIBI 0J0Ba (+4). XmopHoe o0Bo. KoMIuIekcHBIE coeTMHEeHUs 0J10Ba (+4).
56. Ilpumenenue onoBa u ero coequueHuid. CrijiaBbl 0JIOBa.

57. CoiictBa MeTayumdeckoro ceuHma. Coequnenust ceuHma (+2). OKCu U THAPOKCH]T CBUHIIA
Coenunenus csunina (+4).Ilmom6aThl, nx ctpoeHue. KommiekcHble coennnenus cBunna (+4).
58. IlpuHuunbl mepepabOTKUM CEpPHUCTHIX CBHUHIIOBBIX pyA. lIpuMeHeHHe MeTarIMyecKoro
CBHUHIIA U ero coequHeHnid. CrijaBel CBUHLA

59. O6mas xapakTepUCTUKA 3JIEMEHTOB OArPYIIIBI MEAHU.

60. Ilpuponnbie coenuHeHuss menu. CyIIHOCTb IPOLIECCOB H3BJICUEHHUS MEOU W3 Pyl H
nonydenue Meau. CBolCTBa METAJNIMYECKON ME/H, €€ CILIaBhI.

61. Coenunenust menu (+1), (+2). Comu meau (+2), CTpOSHUE KPUCTAILIOTHAPATOB C HEYETHBIM
KOJINYE€CTBOM MOJIEKYJI BOZbl. KOMIIIEKCHBIE COEANHEHUSI.

62. IIpakTH4ecKkoe UCIOJIb30BAHUE MEIH U €€ COCIUHEHUM.

63. OcHOBBI TOJIy4CHHUSI W CBOWCTBA MeTayuimdeckoro cepedpa. Crnmael cepebpa. [Ipomecc
cepeOpeHus.

64. Tlonatue o mnpomecce dotorpadupoBanus. CBOMCTBA BaKHEHIIMX COCIUHCHHH cepedpa.
KommuiekcHble coerHeHne cepedpa, UX CBOMCTBa, CTPOCHUE U UCIIOIb30BAHHE.

65. CamopoJHOE 30710TO, 3010TOCOAEpXkKAIMEe pyAbl. [[pUHIUIIBI N3BJIEUEHUS 30J10Ta U3 PYA.

66. CpoiicTBa MeTayuIM4ecKoro 3oJioTa. Ilpomecc pacTBOpeHHs METaJUIMYECKOro 30JI0Ta B
pacTBOopax NHMaHHUCTBIX coiyeil. IlpuunHa W3MEHEHUs OKHCIUTENIbHO-BOCCTAHOBUTEIHHOIO
cocrosuus cuctembl Au’, Au*' npu o6pasoBaHMM pPacTBOPUMOrO KOMIUIEKCHOTO aHHOHA
[Au(CN)2]". BeigeneHue 3010Ta U3 IIHAHUCTBHIX PACTBOPOB METOIOM I[EMEHTAIIUH.

67. Oxkcuapl M THUIPATBl 30JI0TAa. 30J0TOXJIOPUCTOBOAOpOAHas Kuciora. Ayparel. Comu u
KOMIUIEKCHBIE COEMHEHHUS 30J10Ta.

68. Ilpumenenne 3o10Tta u ero coequHeHuil. CycanbHoe 3050T0. [loHATHE O TMpoOHpHOM
aHanmse.

69. O0m1ast xapaKTeprCTUKA 3JIEMEHTOB MOATPYIIIBI IIUHKA.

70. Haxoxxnenue uuHka B npupoze. CyImHoCTh MPOoLEecCOB U3BJI€UEHUS LIMHKA U3 pyA. CBolicTBa
METAJJIMYECKOr0 [IMHKA, CIIJIaBbl HMHKA. OKCUI U THIPOKCU LIMHKA.

71. CocTosiHME MOHOB IIMHKA B BOAHBIX pPacTBOpax M HEBOAHBIX aMMMauyHBIX pacTtBopax. Cosun
[UHKa ¥ IUHKATHL. [{[HHK KaKk KOMILIEKCO00pa3oBaTelb.

72. IlpuMeHeHne IMHKA U €r0 COSAMHEHUN.

73. IlpupoaHble COEOUHEHUsS] KaaMUsA, UW3BJICUYEHHUE KaaMUA M3 OTXOAOB I[MHKOBOI'O
npousBoacTBa. Kagmuii u ero cruiassl. Oxena v rugpokceus kaagmus. Conu kaaMus. Baxuenmme
KOMIUIEKCHBIE COEMHEHHUS.

74. CBsi3p MeTauI-MeTall B coennHeHus X kaamus (+1). [IpumeneHne MeTamim4ecKoro KaaMus
U €r0 COCIMHEHUMN.

75. Haxoxnaenue prytu B mnpupone. Ilomydenue prytu. CBoOICTBA METaNIMYECKOM PTYTH.
AMasbramsl.

76. IlpuunHa HHU3KOM XUMHYECKONW aKTHUBHOCTH pTyTH. OCOOEHHOCTH KOH@urypanuu (n-
1)d*¥ns?. Postb MHEPTHOMN Maphl BAJTEHTHBIX S-3JIEKTPOHOB.

77. Coenunenust prytu (+2), okcun pryta. Cynema. KunoBaps. KomrmuiekcHbie cOeqUHEHU s

pTYyTH.



78. IIpousBoansie pryTu (+1), uX cTpoeHue u coiictBa. CBSA3b METAII-METAJNI B COSIMHEHUSAX
prytu (+1). [lokazarenbcrBa cyuiecTBoBaHus 3Tod cBs3u. Kasomens. Ocobble cBoicTBa
MOHOKPHCTAJIJIOB KajloMeNu. [[puMenenue pryTu u ee COeIuHEHUM.

79. OOmas xapakTepUCTHKa CBOWCTB 3JEMEHTOB MOATPYMNbl CKaHAWUA (CKaHAMM, WUTTPUH,
JIaHTaH, JJAHTAaHOUbI, AKTUHUIN). MUHepasbl peAKO3eMEeNbHbIX 3JIEMEHTOB. MeToAbl O0JTy4eHUs
METAJJIOB U UX CBOKCTBA.

80. OcobOeHHOCcTH xXUMUU cKaHaus. CoeaWHEHUs CKaHIWs, WTTPUS, JIAHTaHA, AKTUHUA.
OCHOBHBIE YePThl XUMUU aKTUHUSL.

81. CrtpoeHue SIEKTPOHHBIX OOOJIOYEK ATOMOB JIAHTAHOMAOB. DU3MYECKHE W XUMHYECKHE
cBoiicTBa JaHTaHOU10B. COeTMHEHHS JIAHTAHOU/IOB B @aHOMAJIbHBIX CTEHNEHSIX OKHUCICHHUS.

82. MOHOTOHHOE U3MEHEHHUE CBONCTB U BHYTPEHHSISI IEPUOIUYHOCTh CBOMCTB IMPOCTHIX BEIECTB
Y XMMHAYECKUX COETMHEHUI B CEMENCTBE JJAHTAHOUIOB.

83. Oxcuapl, TUIAPOKCHIIBI U COJIM JJaHTAaHOWJ0B. KOMIIJIEKCHBIE COEMHEHUs, IBOMHBIE COJIH.
BnusHue naHTaHOMIHOTO CXKAaTHS HAa YyCTOMUNBOCTh KOMIJIEKCHBIX COSTUHEHUH.

84. Paznenenue cMeceil penKko3eMeNbHBIX 3JEMEHTOB METOIOM (DPAaKIMOHHOTO OCaXKICHUS.
[IpencraBieHne o0 MeToJax HMOHHOOOMEHHOH copOUMM U JKUIKOCTHOW DKCTPAKIUH.
XpomoTorpapuieckoe pa3zelieHue cMecell JaHTaHOU10B.

85. Mcnonp30BaHMe COCAUHEHUN PEIKO3EMEIIbHBIX DJIEMEHTOB B HOBOU TEXHUKE.

86. O0mias xapakTepUCTUKA 3JIEMEHTOB OArPYIIIBI TUTAHA.

87. Haxoxnenue thutaHa B npupoze. CymHOCTh MOIYyYEHUs TUTAHA U3 MUHEPAJIBLHOTO ChIPBS.
Mertanimyeckuil TUTaH, CBOMCTBA, NpuMeHeHue. CrijiaBbl TUTaHa.

88. @opmbl HaxoXKJIeHHUs TUTaHa (+4) B BOJAHBIX pacTBOpax. ['MApoiu3 rajoreHu0B TUTAHA.
Turanatel. 'naposms TUTaHATOB.

89. IIponeccsl crapeHust coearHeHui TuTaHa. IIponeccsl omsinuu U OKComsauuu. I'uIpoKCuasl U
OCHOBHbIE cOJM THUTaHA. KOMIUIEKCHBIE COeIMHEHUs TuTaHa. JIMOKCHJ TUTaHa U €ro
MIPUMEHEHUE.

90. CoequHeHus TUTaHA B HU3IINX CTEIEHIX OKUCIEHUI. MOHOOKCH I TUTAHA.

91. MunepanpHOe cbipbe HUPKOHUS W radHus. [IpuHIHNIBI MomydeHus merajuioB. CBolicTBa
MOHOB ITUPKOHUS (+4) u radHus (+4) B BOIHBIX pactBopax. ['uapokcuabl mupkonus (o-, B- u y-).
CoBpeMeHHbIE METOJIbI pa3felieHusl IMUPKOHUS W radHUs. QTOopuupKoHATHl M (QTOpradHATHL
[IpumeHeHne coeqMHEHNI IMPKOHUS, FadHUS U UX COEAUHEHUH.

92. XapakTepucTUKa XUMHYECKUX CBOUCTB 1040 (pe3epdopanst). CymHOCTh METOJIOB CHHTE3A U
uaeHTuuKanuu peseppopans.

93. O6m1ast XapakTepUCTHKA SJIEMEHTOB MTOITPYIIITHI BAaHA .

94. Haxoxnenue BaHagus B npupoge. CrnocoObl U3BICUYEHUS BaHAAMS U3 pyJ U IOIYYEHHUS
MeTajImueckoro BaHaaus. CpolicTBa MeTauinueckoro BaHaaus. CoequHeHus BaHaAMsI B pa3HbIX
creneHsax okucieHus. CocTossHME HOHOB BaHaAuA (+5) B KHCIHBIX W ILIEJIOYHBIX BOJHBIX
pactBopax. [Ipumenenue BaHaius, CIIaBbl BaHAAUS.

95. Munepansl HHOOUS U TaHTajda. [[puHIMIBI MONMy4YeHus: U cBoiicTBa MerajuioB. CocTosHHE
MOHOB HUOOMS (+5) 1 TaHTana (+5) B KUCIBIX U MIEJIOYHBIX pacTBOpax. OKCUABI U THIPOKCHUIBI,
COJIM, KOMILUIEKCHbIE coenuHeHus. HuoOGaTel M TaHTamaTel. MeTonpl pa3iesieHHss HUOOUS H
TaHTaJa.

96. [Ipumenenne HLOOMS, TaHTAJIa U UX coequHEHUN. Nb3SN cBepXIpoBOAsIIEe METAINYECKOES
coequHenue. CyIIHOCTh M 3HAYEHUE SIBJICHUS CBEPXIPOBOJMMOCTH Uil Pa3BUTHS HOBeWILEH
TEXHHUKHU.

97. O0w1ast XxapaKTepUCTHKA 3JIEMEHTOB MOATPYIIIBI XpoMa.

98. MusnepanbHOe Chipbe Xpoma. [IpuHIUIIBI TepepaboTKu XPOMHCTOro kene3Hska. CBoicTBa
MeTaydeckoro xpoma. CraBel XxpoMa. Baxueiimue coenunenus xpoma (+3). KommaekcHbie
coequHeHust xpoma (+3), ammuakartbl, KBacubl. XpoMuTbl. CoenuHeHuss xpoma (+6), ux
CBOICTBA.

99. Munepansl MonmbaeHa u Boilbppama. MeTomsl MOMyYEHHS METauloB. XUMHUYECKHE
coeMHEeHHUsT MonubaeHa u Bosib(pama. OKCHUIBl M TaJOreHUAbBl MOJMOJeHa U BoJb(pama.



Momm6aeHoBbie B BosbpamoBbie KUca0Thl. CocTrosiHue MoaubOaeHa (+6) u Bombppama (+6) B
BOJIHBIX pacTBOpax. M3onomucoeaunenus. I'erepononucoenunenus. Kapouast.

100. Coeaunenus monubaeHa U Boib(ppaMa B HU3KUX CTENEHSIX OKUCIeHUs. Bonbdpamonsie
OpoH3bsl. MonubaeHoBass u BoJb(ppamoBas cuHb. [IpumeHenue monubaeHa u Bojb(ppama.
MonubeH 1 Boab(hpaM Kak OCHOBA MPOU3BOJICTBA KAPOIPOUHBIX U TBEP/BIX CIJIABOB.

101. CoenuHeHus 37IEMEHTOB CO CBSI3bI0 METAJI-METaJlI (KJIaCTepHbIE COCTUHEHU).

102. OO6mas xapaktepucTuka Mmaprasma. llpupomueie coemnuHeHus. [IpUHIMIBI MONTy4YEeHUS
MeTasoB. OKCHUJIBL, THIPOKCUIBI, TAIOTEHUIBI U IPYTHE COSIUHEHUS.

103. OOwras xapakTepuCTHKa 3JIEMEHTOB Tpuabl xkenes3a. [Ipupoausie coequnenus. [IpuHIMIBI
nosydeHus: MeTayuioB. OKCUAbI, THIPOKCUIBI, TAIOTEHUIbI U IPYTHe COSINHEHUS.

104. ITpoOnembl M MEPCHEKTUBBI PAa3BUTHS HEOPraHUYECKOM XMMMM. 3aJaud CHHTE3a HOBBIX
HEOPraHUYECKUX COEIUHEHUHN C 3aJaHHBIMH CBOWCTBaMM (TIOJYNPOBOAHUKH, TYTOIUIABKUE U
CBEPXIIPOBOJISIIINE CIUIABbI, KIACTEPHI U T.1.).

105. ®u3nKo-XUMMHYECKHE METO/IbI HCCIIEIOBAaHNS HEOPraHUUECKIUX COSTMHEHUH.

106. [Ipo6iema mosryyeHus: BEUIECTB CBEPXBBICOKOM YUCTOTHI.

107. MeTannoopranuueckas 1 OMOHEOpraHUYecKask XUMUS.

Pa3pa6oTunk: —

Pl
g >

K.X.H, A.B. Kamesckuii

[Iporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeOoBanusiMu PI'OC BO u ¢ yuerom
pexomennaruii [TOOII mo Hanpaenenuto u npoduro moaroroku 04.03.01 — « Xumusy.
[Tporpamma paccMoTpeHa Ha 3aceqaHuu Kadeapbl o0IeH 1 HEOPraHUIECCKOW XUMHUHU

3aB. kadenpoit /A. 1O. Cacponos/

Hacmoswas npocpamiia, He MgQoicem Ovimb 60cnpou3gedeHa Hu 6 Kaxou ¢Gopme 0Oe3

npeosapumebHo20 NUCbMEHHO20 pa3peulenuss Kapeopovl-pa3spadbomuura npocpammol.
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