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1. IEJM M 3AJJAYA JACIHUATIIAHDI:

Heasn: Llens AMCUMIUIMHBI — IIOKa3aTh POJIb HEOPraHUYECKOM XMMHUHU B CHCTEME HAyK, JaTh
NpeACcTaBIeHHue 00 OCHOBHBIX CBOWMCTBAX M METOJAax MCCIEJI0BAHUS HEOPraHMYECKHX
COEJIMHEHUI, Hay4YUTh UCIOJb30BaTh 0a3nC 3aKOHOB U MOHATUMN 0OIIEN XUMUHU /1711 YCBOCHUS U
MHTEpIpEeTaluK YrayOJeHHbIX 3HaHUM MO0 JpyruM pasziesiaM XUMHH, COJIEHCTBOBATh Pa3BUTHIO
Hay4HOT'O MUPOBO33PEHUS CTYIEHTOB.

B pe3ynbraTe M3ydeHHs1 JaHHOTO Kypca CTYJIEHTHI JOJDKHBI ITIO3HAKOMUTBCS C TEOPETUYECKUMU
OCHOBaMHU 0a30BbIX pa3JeliOB XUMHUHU, OCBOUTH OCHOBHbIE 3aKOHOMEPHOCTHU IPOTEKaHUs
pPa3JIMYHBIX THUIIOB XMMHMYECKMX PEaKIHMM C y4aCTUEM HEOPraHMYECKUX BEIIECTB, OCHOBHBIC
METO/IbI U ITPUEMBI PA0OTHI B TAOOPATOPHUSAX HEOPTAaHUYECKON XUMUHU.

3apaum:

1. o3HaKOMHUTH CTYACHTOB XHWMHYECKOI'O q)aKy.TII)TCTa C TCOPETUYCCKUMHU OCHOBaMU
0a30BBIX pasaciioB XuMHUH, OCHOBHBIMHU 3aKOHOMCPHOCTAMH IMPOTCKAHUA PA3TUUHBIX
TUIIOB XHUMHWYCCKHUX peaKHI/Iﬁ C YydJaCTHUEM HCOPraHMYCCKHX BCHICCTB, OCHOBHBLIMH
METO/IaMHU U MpueMaMu paboThl B TaOOPATOPUSIX HEOPTaHUYECKON XUMUM;

2. 3aKpenuTh HEOOXOAMMBIN MOHITHHHBIN amapar, OCHOBHBIE 3aKOHBI 1 3aKOHOMEPHOCTH,
OIMMCBIBAIOINEC PA3BUTHC Hpe}ICTaBHeHHﬁ 0 XHMHYECKOU CBSI3HU B METaljIaX, OCHOBax
TEPMOJUHAMHUKUN W KHUHETHUKH, 3aKOHOMCPHOCTAX IIPOTCKAHUA IJICKTPOXHUMHNYCCKUX
MIPOIIECCOB B PACTBOPAX;

3. copmupoBaTh yMEHHE MPOBOJIUTH OSKCIICPUMEHTAIBHBIE pPa0OTBI IO TOTOBBIM
METOJIMKaM, BBITIOJHITh CTaHAApPTHBIC OMNEpalii Ha COBPEMEHHOM OOOpYyIOBaHWUH,
UCTIONb3yeEMOM B HEOPraHWYECKOHW XHMHH, MPUMEHSITh Ha MPAKTUKE TOJIydYeHHbBIE
3HAaHUSl TIPU aHAJIM3€ TMOJYYCHHBIX JKCIICPUMEHTAIBHBIX PE3yIbTaTOB M COCTABICHHUH
OTYETOB B 3aJ]aHHON opme;

4. nmaTh TpEACTABICHHWE O POJIM W MecTe OOmeH XUMHH W HEOPraHWYeCKOW XHMHUHU
METaJUIOB B CHCTEME HAyK U B TIPO(ECCHOHATBHON eI TETHHOCTH.

Il. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO:

JucnmiuimHa «MeTtauinyeckasi CBs3b. XHUMHS METAJUIOB» OTHOCUTCS K 0a30BBIM
aucuuIuinHam oos3aresnpHoi yactu (51.0.17).

2.2. CoBpeMeHHass oOmiass W HEOpraHWyeckas XWMHs Oa3upyercs Ha OCHOBHBIX
MOJIOKEHHSIX XUMHH, YCBOCHHBIX CTYJIEHTaMHU B TPOIIECCE M3YYEHUS 3TOTO MPEIMETa B IIKOJIE.
Kypc oOmieit 1 HeopraHMYecKod XMMHUU UMeeT (pyHIaMEHTalbHOE 3HAYCHHUE B CTAHOBJICHUU
CTCHUAINCTA ITUPOKOTO TPOQHIIs, XMMHUKA-UCCICIOBATEIsl U XUMHUKa-Tpenoaasareis (Bysa,
IIKOJIBI), U SIBJISICTCS IIEPBBIM BY30BCKUM XUMHUYECKUM KYPCOM.

2.3 IlepeueHb MOCHEIYIOMIUX Y4YEOHBIX NUCHUIUIMH, JUISI KOTOPBIX HEOOXOAMMBI 3HAHMS,
YMEHHUsSI U HaBbIKU, GOpMUpYyeMble JaHHOW y4eOHON AUCHIUTIITHHOM:

«Ananmutudeckast xumus» (51.0.18),
«Du3nueckas xumus. XuMuueckast repmoguaamukay (51.0.24),

«Dusznueckas Xumus. XuMuIeckast kuaetruka u karaiamsy (b1.0.25),
«[Tporttecch! u ammapaTthl. XuMudeckas Texnosorus Hegtu u raza» (61.0.27),
«'upporeoxumus» (b1.B.07),

a TaKXkKe s BBITIOJHEHHS KBaNU(UKAIMOHHBIX paboT U (GopMHpPOBAHUS MPO(HECCHOHATBHBIX
KOMIIETEHIINH.



I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJIMHbI

[Ipouecc

OCBOCHHA JHUCHUIIIINHBI

HampaBieH Ha (OpMHUpOBaHHE KOMIETEHIHI

(amemenToB cienyromux kommnereHuuii) B coorBerctBun ¢ ®I'OC BO u OIl BO no nannomy
Hanpasnenuio noocomosxu 04.03.01 «Xumusy, npoguns: Xumus nHechmu u 2asa.

Hepeqeﬂb IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ no JTMCHUIIJIMHE, COOTHECCHHBIX C
HHAUKATOPAMMU TOCTUKCHUS KOMIIeTeHIINIi

KoMmnerenuus HNuauxaropsl PesyabTaTsl 00yueHus
KOMIIeTEeHIM I
OIIK-1 Cnocoben NIK onk-12 [pennaraer 3HaTB. TEOPETUYECKUE OCHOBBI
AHAJIM3UPOBATh U WHTEPIPETALNIO obmen XUMHH u XUMHH

MHTEPIPETUPOBATH
Pe3yIbTaThl XUMUYECKUX
HKCTIEPUMEHTOB,
HaOJI0IEHUI 1 U3MEpEeHU

pe3yabTaTOB COOCTBEHHBIX
IKCIIEPUMEHTOB U
PaCYETHO-TEOPETUIECKUX
paboT ¢ UCTIOIB30BAHUEM
TCOPECTHICCKHUX OCHOB
TpaAUIUOHHBIX 1 HOBBIX
pasnenoB XuMuu

HEMETAJUIOB, CYIIECTBO PEAKIM U

IIPOLIECCOB,  HCIIOJB3YEMBIX B
HEOPraHUYeCKOM XVAMWH,
MPUHIIMIIBI U obnactu
HCIIOJIb30BAHNUS OCHOBHBIX
METOJIOB XUMHUYECKOTO
HUCCIICIOBAHUA. Nmets

MpeCTaBIeHHE 00 OCOOEHHOCTSIX
00BEKTOB HCCIIEI0BAHUS.

YMeTh: IOAr0TaBINBAThL OOBEKTEI
UCCJICIOBAHUS, IPOBOIUTH
AKCTIEPUMEHTAIIbHBIC
HUCCIIEN0BAHMUS 110 3aJaHHOU
MeToJuKe, paboTaTh Ha
anmaparype, IpuMeHsIeMOU B
HEOPraHUYECKUX UCCIICTOBAHUSX.
Baanerb: HaBbIKaMU TPUMEHEHUS
TEOPETHYECKUX OCHOB TIPH
CHHTE3€ M UCCIIEeI0BaHNU
HEOPraHUYECKUX 0OBEKTOB U
paboTe ¢ pacTBOPEHHBIMHU B BOJIC
HEOPraHUYECKUMH BEIIECTBAMU I10
TOTOBBLIM METOIUKAM.

OIIK-2 Cnocoben
IIPOBOIUTH C COOJIIOICHHEM
HOPM TEXHUKH
0€30MMacHOCTH XUMUYECKUI
9KCIEPUMEHT, BKIIIOYAs
CHHTE3, aHaJIN3, H3yUYCHUE
CTPYKTYPBI U CBOWCTB
BEIIECTB U MaTEePHAJIOB,
HCCIIeIOBAaHUE MPOIIECCOB C
WX y4acTHEM

NJIK onk-2.1 Paboraer ¢
XMMHYECKUMH BEIIECTBAMU
¢ coOI0IGHHEM HOPM
TEXHHUKH 0€3011aCHOCTH

WK orik-2.2 [IpoBoaut
CUHTE3 BEIIECTB U
MaTepuaioB pa3HOU
HPUPOJIBI C
HCIIOJIb30BaHUEM
MMEIOIIMNXCS METOIUK

3HaTh: IpaBUJIa U HOPMbI TEXHUKU
0€3011acCHOCTH TIPH padoTe ¢
XUMUYECKHUMHU PEaKTUBAMU H
(GU3UYIECKUMHU TPUOOPAMHU.
YMeTh: NOArOTaBINBATh OOBEKTHI
JUISL CHHTE3a, TIPOBOIUTH
AKCIIEPUMEHTAIBHBIN CHUHTE3 I10
3a/laHHO# MeTouKe, paboTaTh Ha
anmaparype, IpuMeHseMOil B
HEOPraHMYECKUX MCCIIETIOBAHUSAX.
Biagers: HaBBIKAMH MPOBEICHUS
XUMHYECKUX IKCTIEPUMEHTOB MPH
CUHTE3€ HEOPTaHUYECKUX
00BEKTOB IO TOTOBBIM METOJIUKAM.

OIIK-3 Cnocoben
MPUMEHSTh PaCUETHO-
TEOPETUYCCKHE METOIBI JUISI
W3yUYEHHs CBOMCTB BEIIECTB

N/Konxk-32 Ucnonssyer
CTaH/apTHOE IPOrPaMMHOE
o0ecrieyeHne Ipu peIIeHuN
3a7a4 XMMUYECKOU

3HAaTh: OCHOBHEIC PECypPChL
MI0JIb30BaTEs OLITOBOTO
NEPCOHAJIBHOTO KOMIIBIOTEpA U
IMpaBurJia MOJIb30BAHUSA UMH JJIL




U IIPOLIECCOB C UX y4aCTUEM
C UCIOJIB30BAaHUEM
COBPEMEHHOM
BBEIUMCIIMTCIBHON TEXHUKHU

HaITpaBJICHHOCTHU

y4eOHBIX Y HAYUHBIX LIEIEH.
Ymersn: 0OpabaThiBaTh
pe3yIbTAThI OMBITOB U PACUETHBIX
paboT ¢ IpUMEHEHUEM
CTaHJAPTHOTO MPOTPAMMHOTO
obecneuenus noctynsbix [1K.
Baajnersb: HaBEIKAMU
NPECTaBJICHUS PE3YJIbTATOB B
KOMIBIOTEPHBIX CETSIX H
UH(POPMALMOHHOW HAYYHO-
00pa3oBaTeNIbHOI cpejie.

OIIK-6 Crniocoben
MIPEJICTABIIATH PE3YJIbTATHI
CBO€il pabOThI B YCTHOM U
MUCbMEHHOU opme B
COOTBETCTBUU C HOPMaMHU U
MIpaBUJIAMH, TTPUHSTHIMH B
pohecCuOHATHPHOM
cool1ecTBe

NIKonke.1 [Mpeacrasmisier
pe3ynbTaThl paboThI B BUJIE
OT4YETa [0 CTaHAAPTHOM
dbopme Ha pYCCKOM SI3BIKE

NJ1Konk-64 'oToOBUT
MPE3CHTAIHNIO TI0 TEME
paboTHI U TIPEACTABIISIET €€
Ha PYCCKOM U aHTJIMHACKOM
SI3BIKAX

3HaTh: MpaBWIa COCTaBJICHUS
MIPOTOKOJIOB OTYETOB XUMHUECKUX
OTIBITOB, IIPUMEHSITH OCHOBHBIC
3aKOHBI XUMHUHU TIPH 00CYKICHUN
MOJTyYEHHBIX PE3yJIbTaTOB,
MOJATOTOBUTH OTYET O
BBITIOJTHEHHOU padoTe.

YMeTh: IPEJICTAaBUTh PE3YIIbTATHI
OTIBITOB M PacueTHBIX paboT
COTJIACHO TpeOOBAHUSM B IaHHOMN
00J1aCTH XUMUH.

Baaners: HaBbIKaMU
MPEJICTaBICHUS PE3YIbTaTOB
COOCTBEHHBIX HAyYHBIX
M3BICKaHUH B KOMIIBIOTEPHBIX
ceTsaX ¥ HHPOPMAITMOHHON
Hay4yHO-00pa3zoBaTeIbHOMN Cpee.




IV. COAEP) KAHME U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKOCTb TUCHUIJIMHBI COCTABJIsSIET 8 3aUeTHBIX eUHUIL, 288 yacoB, B ToM uncie 1.25 3a4eTHBIX eTUHUIL, 45 YacoB HA 3a4€T U
K3aMeH.

®opMa IPOMEKYTOYHOM ATTeCTALMU: 3a4ém, IK3AMEH.

4.1 ConepixkaHue TUCHMILINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM,
€ YKa3aHHeM BHM/I0B Y4eOHbIX 3aHATHII U OTBEJICHHOI0 HA HUX KOJHYeCTBA AKA/IeMUYeCKUX YacOB

Bunpl yue6HO# pabOThI, BKIIIOYAsk CAMOCTOSATENbHYIO PaboTy
oOyuarouxcs U TpyA0EMKOCTh
(B "acax)
DOpMBI TEKYIIETO
g KOHTPOJIS
= KonTtakTHas paboTa mpenogaBaTesis ¢ 00yJaroruMucs te} yCTIIEBa€MOCTH;
Ne 11/ Pasnen mucrumiinyel/ TeMBI 3 = o
o 1/ = - opma
&) = MPOMEKYTOYHOUI
=| aTTecTaIlluu
JlaGopaTopHble U IPaKTHUYECKUE 5]
= (no cemecmpam)
3aHATUSA g
Jlexun KCP/ 5
1 W3 nux KOHCY/IbTaIluH 3
Bcero gacos IpaKTHIeCKast =
TOJITOTOBKA O
ITpoBepka 0T4ETOB 1O
1 METAJIJIMUECKOE COCTOSIHUE 2 7 7 1 5 JIP
BELLECTBA. METAJUIMYECKAS CBS3b 15 » IPAKTUICCKUE
3aJIaHusl, CEMHHAPbI
METOJIbI HCCJIEJOBAHIS [TpoBepka 0T4ETOB 1O
2 B3AMMO/IENCTBHI B 2 12 7 7 1 4 JIP, mpakTuyeckue
METAJIJIOXUMUYECKUX CUCTEMAX
3aJIaHusI, CEMHHAPbI
ITpoBepka 0T4ETOB IO
3 METAJUIOXUMMS (KOPPO3M S, KJIACTEPBI) 2 8 6 6 1 5 JIP, mpakTuyeckue
3a/laHusl, CEMHHapbI




IIEJIOYHBIE METAJIJIBI. OBIIVE
OCOBEHHOCTH XMMUH HIEJIOYHbIX
METAJIJIOB

[IpoBepka OTYETOB 11O
JIP, mpaktuyeckue
3aJlaHUsl, CEMUHAapbI

BEPUJUINI, MATHHH,
LIEJIOYHO3EMEJIbHBIE METAJIJIBI

[IpoBepka 0TYETOB 11O
JIP, mpakTuyeckue
3aJ1aHUsl, CEMUHapbI

AJIIOMUHUN

IIpoBepka 0T4ETOB 11O
JIP, mpakTtuyeckue
3aJIaHUs], CEMMHApbI

MOAI'PVYIIIIA T'AJUIUA

[IpakTnueckue 3amanus,
CEMHUHapbI

I[NOATPVYIIIIA TEPMAHUA

IIpoBepka 0T4ETOB 1O
JIP, mpakTuyeckune
3aJIaHUsl, CEMUHAPbI

MIOJITPYIIIIA MEIU

IIpoBepka 0T4ETOB 1O
JIP, npakTuueckue
3aJJaHusl, CEMHHAPBI

10

MOJTPYIIIIA LIMHKA

[IpoBepka 0TYETOB 11O
JIP, npakTuueckue
3aJ]aHusl, CEMUHAPbI

11

PEJIKO3EMEJIbHBIE DJIEMEHTBI (CKAHJINA,
WUTTPUIA, IAHTAH, TJAHT AHOM/IBI)

[IpoBepka 0TUETOB 1O
JIP, npakTuueckue
3aJlaHusl, CEMUHAPbI

12

IMNOAI'PYIIIIA TUTAHA

[IpoBepka 0T4ETOB 11O
JIP, mpakTrueckune
3a/1aHusl, CEMUHapbI

13

[IOJTPYIIIIA BAHAINS

[IpoBepka 0T4ETOB 11O
JIP, mpakTrueckue
3a7laHusl, CEMUHAPBI




IIpoBepka 0T4ETOB 11O
14 [TO/IPYIIITA XPOMA 2 3 5 5 1 2 JIP, mpakTtuyeckue
3aJlaHusl, CEMUHAPBI
IIpoBepka 0T4ETOB 11O
15 MAPTAHELL, )KEJIE30, KOBAJIBT, HUKEJIb 2 3 10 10 1 3 JIP, npakTnueckue
3aJlaHuUsl, CEMUHAPBI
IIpoBepka oTuera 1o
16 KOHTPOJILHBII CHHTE3 2 - 15 15 1 13 | KypcoBOMY CHHTE3Y,
3alluTa OTYeTa
17 3auéT, 3K3amMeH 45 3ader, SK3aMeH
Hroro yacos 68 90 90 15 60

B paboueii npoepamme no oucyuniune npu 8bINOJIHEHUU 1aO0PAMOPHLIX padom npedycMompera RPAKmu4ecKkas no020moeKa & 8Uoe 8bINOIHeHUS

OMOENbHBIX BUO08 PabOm, CE3AHHBIX C DYOyuel NPoheccuOHaNIbHOU 0esIMenNbHOCHbIO.

4.2 Tl;1aH BHeayITUTOPHOI CaMOCTOSITEIbHOM PadoThl 00yYAIOIIUXCS 10 JUCHUTINHE

Cemectp

CamocrosTensHas pa60Ta O6yanOHlHXC5I

Hazpanue pasaciia, TCMbI

Bun camoctosiTenbHOM paboThI

Cpoku
BBITIOJTHEHHS

3arpatbl
BPEMEHHU
(uac.)

OneHo4yHOE
CPEICTBO

VY4eOHO-MeTOANYECKOE
obecrieueHue
CaMOCTOSITENBHOM padoThI




CamocrositenbHas paboTa 00yJaronIxcst

YueOHO-METOIUIECKOE

Cemect HasBanue paznena, TeMbl c 3arpartsl OlLieHOYHOE obecrieueHne
C OKH o
P P ’ Bun camocrositensHOM paboThI P BpEMEHU CPEJCTBO CaMOCTOATENLHOMH PaboThl
BBITIOJIHCHUA
(dac.)
METAJIMYECKOE COCTOSIHUE Heopraunueckas XuMus :
BEIIECTBA. METAJUIMYECKASI CBSI3b )
CreIeHb yqe6.}gﬂﬂ cTryzl. By30B: B 1\3,1 T./
. i N CTbJKOB. - -
¢deBpaiib- AKTHUBHOTO pen. 0. /1. Tp
2 [ToaroroBka k ceMuHapy 5 Axanemust. - (Bbicuiee
MapT yqacTus B npodecCroHaTbHOS
CEMHHape obpazosanue: EcTecTBeHHBIE
HayKH).
METO/IbI UCCJIEIOBAHUSA Heopranuueckast XuMus :
B3AUMOJIENCTBHI B .
METAJUIOXUMHUYECKIAX CUCTEMAX Crenenn y4eb. ans eTyn. Bysos: B3 1./
pen. 0. 1. Tpetbsikos. - M. :
MapT- aKTHBHOI'O
[ToaroroBka k cemuHapy 4 Axanemus. - (Bsicuiee
ampesb yqacTus B npodeccroHaIbHOS
CceMHHape obpasosanue: EcTecTBeHHBIE
HaYKH).
METAJIJIOXUMMUSI (KOPPO3IS, 3ajaun 1 ynpaxKHeHUs 110
KJIACTEPBI) il e 6
C ereHs OOIIEH XNUMHUH : Y4€O0. IIOCOOUEC
T / H. JI. I'nunka. - U3x. crep. -
AKTHBHOI'O M. : KnoPyc, 2011. - 240 c.;
IToaroToBka k cemunapy. [loarotoBka u (bepars y4acTus B Heopranuyeckas XuMus
HaIlMCaHHE OTYETOB A p CIIb ’ 5 CeMHHape. y4e0. aid cTya. By3oB: B3 1./
p HpOBepKa pen. IO. II TpebeIKOB. -M.:
oTueTa 1o Axanemus. - (Bricmiee
aGote. YO npoeccroHaIbHOE
p ) obpasoBanue: EcrecTBeHHBIE
p
HAyKH).
IMEJIOUHBIE METAJUIBL OBLLIUE CreneHb Mertoauueckue yKazaHus
OCOBEHHOCTH XUMMU ILEJIOUHBIX
METAJIJIOB AKTHUBHOI'O K IPAKTUKYMY
aCTUs B «MeTtaiunueckast CBI3b.
[ToaroroBka k cemunapy. Iloaroroska (bepais 3 Z:MHHa o
M HAIHCAHHE OTYETOR p pe. XHMHUS METAIIOB
[IpoBepka
OT4YEeTa MO

pabote. YO




CamocrositenbHas paboTa 00yJaronIxcst

YueOHO-METOIUIECKOE

Cemect HasBanue paznena, TeMbl c 3arpartsl OlLieHOYHOE obecrieueHne
~ OKH “
P P ’ Bun camocrositensHOM paboThI P BpEMEHU CPEJCTBO CaMOCTOATENLHOMH PaboThl
BBITIOJTHCHU S
(dac.)
BEPUJUINIA, MATHHUH, MeTo TuecKu HUST
L{EJIOYHO3EMEJIGHBIE MET AJIJIBI CTOIMHCCKIC yKa3a
. IIposepk K IIPAKTUK
IloaroroBka u HalmMcaHue OTYETOB MapT 3 poBepka P My
oT4YeTa 1o «MeTanueckas CBS3b.
pabore. YO XuMUst METaJIOB)
AJIOMUHUA. [ToaroToBKa M HAITUCAHUE OTYETOB Meronueckn HUS
HOAIPYIIIA AL OJITOTOBKA M HAITMCaHWE OTUYETO €TOAUYECKHE yKa3a
6 [TpoBepka K IPakKTUKYyMy
oT4Yera 1o «MeTanueckas CBS3b.
paborte. YO XuMUsT METaJIOBY
NOATPYIIIA TEPMAHMA Meroarueckue ykazaHus
IIpoBepka
.. K MPaKTHKYMy
IloaroroBka u HamMcaHue OTUYETOB 3 OTYeTAa MO
«Meranamueckas CBA3b.
pabote. YO
XUMHSA METAJUIOBY
HIOATPYIIIIA MEI IToaroToBKa ¥ HAMCAHUE OTYETOB Mertoanyeckue yKa3aHus
IIpoBepka
K IPaKTUKYMY
arnpeb 3 oTYeTa 1o
«Meranmmueckas CBA3b.
pabote. YO
XUMHSA METAIIIIOBY
TIOATPYIIIIA IIAHKA IpoBepxa MeTtoandeckue yKa3aHus
- 0TYeTa 110 K IIPaKTUK
IToaroToBka u HalmcaHue OTYETOB arpenb 3 P My
pa60Te. YO «MeTananueckas CBA3b.
XHUMHUS METAIIOB)
PEJIKO3EMEJILHBIE DJIEMEHTEI Heopraauueckas Xumusl :
(CKAHJIMI, UTTPUIA, TAHTAH, 6. Ju1s CTVIL BY30B: B 3 T. /
JIAHTAHOUJIBI) Crerens yueb. 1 yii. BY30B: :
[ToaroroBka k ceMuHapy o Teme pen. 0. JI. Tperbskos. - M. :
3 MapT- aKTUBHOTO
KPEJKO3EMEJIBHBIE DJIEMEHTBI (CKAHHH, ALDEILE 3 Axazemus. - (Beiciee
y acTHs B
HUTTPUH, TAHTAH, TAHTAHOHIBI)» p yi npodeCCHOHANBHOE
CCMHMHape obpazoBanue: EcrecTBeHHBIE

HAYKH).




CamocrositenbHas paboTa 00yJaronIxcst

YueOHO-METOIUIECKOE

Cemect Hassanue paszena, TeMbl c 3arparsl | OrueHoYHOE obecrieuenune
C OKH o
P P ’ Bun camocrositensHOM paboThI anolimemm BpEMEHU CPEJCTBO CaMOCTOATENLHOMH PaboThl
(dac.)
TIOATPYIIIA TUTAHA [ToAroToBKa U HAIMCAHUE OTYETOB TIposepxa MeTtoandeckue yKa3aHus
anpess 2 OT4YeTa I10 K IIPaKTUKYMYy
padote. YO «Meranamueckas CBS3b.
XUMHS METAIIOB)Y
NOATPYIIIA BAHAZMA TTpoBepka Meroaudeckre yKazaHus
i K IIPAKTHUK
IToaroToBka u HaNKCaHUE OTYETOB anpenb 2 oTHeTa Mo P My
pabore. YO «Metaindeckast CBA3b.
XUMHSI METAIIOB)
TNOAPYIINA XPOMA IpoBepka Metoiuyeckre yKazaHus
N K IIPaKTHK
IMoaroToBka u HaIIMCaHUE OTYETOB anpenb 2 0THeTa Mo P My
pa6ore. YO «Metannnyeckas CBA3b.
XUMHSI METAIIOB)
g‘yﬁf EF J’?E‘E”’ KEJIE3O, KOBAJIBT, IpoBepka MeToauyeckre yKa3aHus
N . K TIPaKTHK
[ToaroToBka u HamMcaHuEe OTYETOB arnpenb-mMai 3 OTHeTa 1o P My
padote. YO «Metamdeckast CBA3b.
XuMHS METAIIIOB)
ITposepka Heopranunyeckas XI/IMI/IS[/ : yueO.
Konumponwsnetit cunmes ans cryn. Bysos: B 3 7./ pex. 0.
. CTBhSIKOB. - . aacMus. -
/4 0TYeTa 110 Tp M. : Ak
KypCOBOM
[ToaroToBka K NPOBEIACHHIO CHHTE3a, yP y (Beiciiee npogeccuonabHoe
. . CHUHTC3Y. obpazoBanue: EcrecTBeHHbIE
HaIlFCaHue oTuéTa, IMOJArOTOBKA Mait 13 Sammra HayKu),
IIpE3CHTAaOuA Mertoauueckue yka3aHus K
KypcoBoro MpakTUKymMy «MeTamuaeckas
CHHTC3a CBsA3b. XMMHMSI METAILIOB)
OO611ast TPYA0EMKOCTh CAMOCTOSITENTLHOM paboThl O TUCIUILIMHE (4ac) 60




CamocrosTenbHas pabota 00yJaronuxcs VY4eGHO-MEeToANYECKOE

Cemect HazBanue paznena, TeMbl c 3arparsl | OrueHoYHOE obecnieueHue
~ OKH “
P P ’ Bun camocrositensHOM paboThI P BpEMEHU CPEJCTBO CaMOCTOATENLHOMH PaboThl
BBITIOJTHCHU S
(dac.)
BroxkeT BpeMeHHU caMOCTOAITEILHOIH PadoThl, MPeAyCMOTPEHHBIH Y4eOHBIM MJIAHOM 60
JUISl JAHHOW TMCIMIIJIMHBI (Yac)

KonTaktHas pa®oTta rnpu npoBereHUN y4eOHbIX 3aHATUN N0 TUCIUILIMHE BKIIOYAET B ceOsl:

3aHATHUS JICKITMOHHOT'O THIIA, na60paT0pHLIe pa6OTI)I, CCMUHAPCKUEC 3aHATUA U TPYHIIOBLIC KOHCYJIbTAlUW, HHAWNBUAYAJIbHYIO pa60Ty

oOyuaronmxcs ¢ MpernojaBaTesieM.




4.3 Copep:xanue y4eOHOro MaTepuaJia
Copep:xaHue pa3/ieJioB M TeM JUCHUILIHHbI

1.1. METAJUIMYECKOE COCTOAHUE BEILECTBA. METAJUIMYECKA CBA3b

DNEeKTPOXMMHUYECKHE  CBOWCTBA  pacTBOPOB.  OKHCINTENHEHO-BOCCTAHOBUTEIBHBIC
CBOWCTBA M PEAKIMH. DIECKTPOJHBIC MTOTCHIUANBL. Psii HanpsHKeHUi U ero TepMOoIMHAMHYECKOe
oOocHoBanme. YpaBHeHne Hepracra. OKHCINTENFHO-BOCCTAHOBHUTEIBHBIE  IOTCHIIUABIL.
[TonsiTe 0 TaTbBaHUYECKOM 3JIEMEHTE. XUMHUYECKHUE HCTOUHUKH ToKa. [Iporecchl anekTpousa.

[TomoxeHrne HIIEMEHTOB C METAIMUYECKUMH CBOMCTBAMH B TEPHUOIUYECKON CHCTEME.
OOuue cBOMCTBA METAIIOB UM HUX OOBSICHEHHS C IIOMOIIBIO TEOPUH 3JIEKTPOHHOIO Tas3a
(kmaccuyeckoil W kBaHTOBO-MexaHumdeckol mno ®epmu-Zupaky). [lpuHuun moTHeimen
YIAKOBKM aTOMOB B KpucTaumuecko pemerke. [lomumopdusm (amoTpomnusi) MeTaljioB.
OOmue cBeneHuss O MoAMMOpGU3ME M AUIOTPONHUMU HEOPTaHWYECKUX coeauHeHui. Tpu
OCHOBHBIX THIA KPUCTAUTMUYECKUX PEIIETOK METAIOB. Mo/1eb, 00BSCHSIONMAs BOSHUKHOBEHNE
METaJNIMYecKol cBs3u (Ha mpuMepax MOJIeKyl OeH3oja, KpucTauiax rpaduTa, JUTHUS,
Ooepuwnusi). IlpencraBieHne o 30HHOM TeOpUM KPHUCTAUIOB (CyHIHOCTH Teopembl bioxa,
nmpeacTaBleHne o 30Hax bpwnmooHa, K-BekTop, BalieHTHas, 3ampelieHHas 30HBI, 30HA
npoBoauMocTH). OOmee 3HaYeHNE 30HHOW TEOPHH UISI XUMHHU TBEPAOTO COCTOSHHS BEIIECTBA.
[TpoBOIHWKH, TIOTYIPOBOIHUKH, JUAIIEKTPUKH. [loryMeTaibl U COBPEMEHHOE TMPEICTaBICHUE
00 ux mpupoje (30HHOE CTPOEHWE KPUCTAUIOB IMOJIYMETAUIOB). 3HAYCHHE TMOJIYMETaUIOB B
Pa3BUTHH XUMHH U (PU3UKH TBEPIOTO Tena. TaMMOBCKOE COCTOSTHHE AJIEKTPOHA Ha TIOBEPXHOCTH
TBEPJIOTO TeNa. PEKOHCTPYKIHS MTOBEPXHOCTH.

1.2. METO/IbI UCCJIEJJOBAHU S B3AUMOJIEMCTBUIM B METAJIJIOXUMUYECKUX
CUCTEMAX

CmiaBel METAJIOB M MeToAbl WX u3ydeHws. [lpaBuno ¢az. daza. Kommonent. Yucio
creneHeir cBoOopl. [lpumepsl mnpumeHeHus mnpaBwia (a3, DUBHKO-XUMHUYECKUN aHAIN3.
[Tpunnumer HenpepsiBHOCTH B cooTBeTcTBUS (TI0 H.C.KypHakoBy). Kpusbie oxnaxaeHus. Turbl
nuarpamMm  IuiaBkocTd. CucTeMbl HE 00pasyloline XUMHYECKMX COEIUHEHHH (¢ mpocToit
OBTEKTUKOW, TBEpAble pPACTBOPbl C HEOrPaHWYEHHOW U  OTPAaHUYECHHOM  B3aUMHOMU
pacTBOPUMOCTBIO, JUAarpaMMbl —neputektudyeckoro Ttuma). Cucrembl ¢ 00pa3oBaHHEM
XUMHUYECKUX coequHeHuil. Murepmerannnueckue coenuHeHus. JlanbToHUABI U OepTOIUINIBI
(coemunenust KypnakoBa, ¢a3bl JlaBeca, (a3pl BHeApeHUs, AJIEKTPOHHbIE coequHeHus HOm-
Po3zepn).

1.3. METAJUDIOXMUIA

Knaccudukanusi 31eMeHTOB-METAVIOB ¢ TOYKU 3PEHHS] X METAJUIMYECKOTO CTPOCHHUS.
[lepexonHbie areMeHTHI (OIpeaesaeHne, 0COOEHHOCTH CBOMCTB). Psia HampspkeHH MeTalioB U
ero  TepMoaMHaMuyeckoe  obocHoBanue.  Koppo3uss  MmerauioB  (XuMuyeckas |
AIIEKTPOXUMUYECKas), BUIBl DIEKTPOXUMHUECKON Koppo3uu. CrocoObl 3aluThl METaUIOB OT
KOppo3uu. JluaroHajabHOE€ CXOACTBO 3yIeMEHTOB. ['eoxumuueckue "3Be3nwl" A.E.Depcmana.
CoenMHeHUs TEPEXOTHBIX AJIEMEHTOB CO CBSI3bI0 METaI-MeTai (KiIacTepbl). MeTauibl Kak
OCHOBA MHAYCTPUH. 3HAUEHHUE METAJUIOB B HAPOJHOM XO3SIHICTBE U OOOPOHBI CTpaHbl. MeTabl
KU3HU.

1.4. ITEJIOYHBIE METAJIJIbI. OBIIME OCOBEHHOCTHU XUMHNH IEJIOUYHBIX
METAJIJIOB



®opMBbl HAXOKAEHUS B IpupoJe. MuHepaibl. MeToibl OJIy4eHHs IPOCTBIX BEIIECTB, UX
cBoiictBa. Kucmopoanesie coenuHeHHs (OKCHUJbI, TEPOKCUABI, HAANEPOKCUIBI, O30HUJbI).
3aBUCUMOCTh YCTOMYMBOCTU OTJAEIbHBIX KHCIOPOJIHBIX COEIMHEHUH OT pa3sMEpPOB HOHOB
MeTtauioB. O01acTh TEPMOIMHAMUYECKON YCTOMYUBOCTH COSMHEHUH IEJIOYHBIX METAJUIOB.

JIUTUIA. Oco6eHHOCTH CTPOCHHS ATOMA U MOHA JTHTHS U CBA3aHHBIC C THM aHOMaJIbHbIE
CBOMCTBA COCIMHEHUW JIMTHS: TEPMUYECKass HECTOMKOCTb €ro COJied, aHOMaJlbHas
pactBopuMocTh (xyopua, ¢ocdar). Bzaumoneiicteue ¢ azoroM. ['mupua mutus. CKIOHHOCTB
cojied suTUa K rugparanuu. Jlutuii-kommiaekcooOpasoBarenb. CXOJACTBO  HEKOTOPBIX
COEJIMHEHUH JINTUS U MarHusl.

HATPHUH. CymHOCTh METOOB MOTydeHHsI €AKOro HaTpa. Kpucrammornapars! cyibhara
u KapOoHaTa HaTpus, TekroruapaTel. Hutpat Harpus. ['anorenuast Hatpus. [ 'uapun HaTpus.

KAJIMA. Cnocobsl momydeHuss emkoro kamms. Kamuiinas cemutpa. Kanmiinbie
ynobpenus. Hatpuii u xanuii - MeTayuibl )KU3HU.

PYBUJINA u 1IE3UM. Py6bunuit u uesuii - pejkue menodnbe MeTamisl. [IpuMeHeHue.
HoBeie 065acTi mpuMeHEeHHs ET0YHBIX METAJNIOB U UX COEAUHEHUH.

1.5. BEPUJIJIMA. MATHUM. IIIEJIOYHO3EMEJILHBIE METAJIJIBI

OO01ras xapakTepucTHKa CBOMCTB 3JeMeHTOB. MuHepaibl, 00J1aCTH TEpMOINHAMUYECKON
YCTOMYMBOCTH COCTUHEHUN OCPUIIITNS, MAarHUs M MEJI0YHO3EMENIbHBIX 2JIEMEHTOB (METAJIJIIOB).

BEPUJUJINI. Mertanmdeckuii Oepuyuiiii U ero cBOMCTBA. ['Mapokcua Oepuiums, COJiu
Ooepmuss U Oepwiarel. KommiekcHble coennHeHUs OepHILINs, OCOOEHHOCTH MX CTPOECHHUS.
DneKkTpoHoAePUITUTHBIE MOJIEKYIbI. [IpuMenenne 6epusutms.

MATHUM. CpoiicTBa MeTamnueckoro Maraus. CIiaBbl Maraus, ux 3HaueHue. Oxcua u
ruapokcua maraus. @ocdar marausa. ['maponns pacTBOPUMBIX cojiel Maraus. MarHe3naibHbIN
emeHT. [I[puMeHeHrne Marausi U €ro COeIMHEHU M.

HTEJIOYHO3EMEJIBHBIE METAJIJIBI. CBolicTBa MeTAJUIMYECKOro Kajablusa. Okcug U
TUAPOKCHU KalbIUs, TUAPUA W HUTpHUI Kanblus. ConepikaHue COJIeW KalbIlus B PEYHOU U
MOpckoW Boje. JKecTKocTh BOJbI (BpEMEHHas U IOCTOSIHHAs), TPaayChl IKECTKOCTH.
CoBpeMeHHBIC METOJIbl OYMCTKU BOJABI (MOHHBIA 0OMEH). MajopacTBOPUMBIC COJIM KajbIUs -
KapOoHaT, okcainart, cyiabdar. I'urc, ero coiictBa. [Ipou3BoacTBo 1ementa. OCHOBHBIC YEPThI
XUMUW CTpOHIMS, Oapust ¥ paaus. CBOWCTBa METAIOB M HMX coeauHeHui. [Ipumenenue
CTPOHIIMSI, Oapusi, paius U UX COCTUHEHHU.

1.6. AJIIOMUHUIN Munepansl amoMUHESA: GOKCHTHI, HepenmH u jp. CyIIHOCTb
mpoueccoB  mnepepaboTku OOKCMTAa HA OKCHJA ~ QIIOMHUHHS, MPUHIUOBI [POU3BOJCTBA
Metaiuyeckoro amomuaus. CrutaBel  amomuHus.  Kopywa. VckyccTBeHHblE PYOMHBI.
AmomuHatel. Amomotepmusi. Oxkcup, amoMuaus. Conu allfOMUHUSA, UX TUIpoau3. ['mapokeuna
anmtomuHus. Ctpoenue ruipokcuaoB. [lonnmepusanus 3a cuer npoueccoB OJIIUUN U OKCOJISILIUH.
Kowmmnekcusie coenuuenus amoMmunus. Kpuomurt. KBacubl. be3BoaHble W TuIpaTupoBaHHbBIE
raJIoTeHU bl atoMuHUS. ['uapua amoMuHus, amoMoruapua autus. CyocoeIMHeHNs aTlOMUHUSL.
Peaknuu aucnponopiOHUPOBAaHUS W KOHIPOMOPUUMOHMPOBaHUS. [lonmydeHue CBEpXUUCTOTO
ATIOMHUHHUS U3 CYOCOSIMHEHU.

1.7. IIOAT'PVYIIIIA T"AJIJIN A

OOmiasi xapaKTepUCTHKA SJIEMEHTOB MOArpymnmnbl. McTopus OTKpbITHS Tamums (dKa-
AMIOMHUHUS), Tpeackazanue cBoiictB ramwmsa J.M.MenneneeBsiM. [lepuonudeckuii 3akoH
JA.N.MeneneeBa - OCHOBa JaJbHEWINEr0 pa3BUTHUA HEOPraHUYECKOM XuMHUH. HaxoxaeHue
rajuids, UHAUS ¥ Taus B npupoje. CylHOCTh NPOLECCOB BbIACICHUS TaJUTUsl, UHIUS U TaJLTUS
n3 pya. CymHOCTh METOJOB IMOJY4YEHUST MeETauioB. BoccraHoBieHME rauMs rauiaMon
AIIOMHUHUS B IIEJOYHBIX pacTBOpax. ['ayumil, UHIUN U TaJUIMK - PACCEIHHBIE DIIEMEHTHI.



Merannuueckuil rajjuii, ero ¢puzndeckue U XuMHUecKue cBoiictBa. [Ipupona HuU3KOM
TEMIEPATYPHI IJIABJIEHUS U BBICOKOM TeMriepaTypbl kuneHus ramusa. Coenqunenus ramwus (+3)
u ramwmusa (+1). Oxkcunwsl ramwmus. ['mapoxeun rammus (+3). Conu rajumss U UX TUAPOJIM3.
I'annarsr.

Merammueckuii muami. I[lpumenenue cmiaBoB wuHausa. CoeAMHEHUS WHIUS B
pa3nuuHbIX cTeneHsx okucnenud. I'mapokenn unaus (+3). Conu unaus (+3), UX rUAPOIIU3.

Mertannnueckuid Taaami. Coenunenus tamus (+1) u (+3), ocoOEHHOCTH MX CBOMCTB.
OCOOCHHOCTH XMMHU TaJIHs. YCTOWYMBas CTeneHb okucieHus. [IpencraBienus 006 MHEPTHOU
Iape BAJICHTHBIX WIEKTPOHOB W IIPUPOJA 3TOrO sBieHUs. lIpuMeHeHue COeaVHEHUWM rajuius,
UH/MS U TaJUIMS B TIOJYIIPOBOIHUKOBOM TEXHUKE U JPYTUX 00JIACTSX.

1.8. TIOJAI'PYIIIIA TEPMAHUA

OOmiast XxapakTepucTHKa 3JIeMEeHTOB noarpynnsl. Haxoxaenue B mpupoae. Ilomydenne
MIPOCTHIX BEIIeCTB. VICTOPUS OTKPBITHS TepMaHus (3Ka-CHITHIINSA).

CpoiictBa repmanusi. Coenunenusi repmanus (+4). Jluokcua repMaHus, repMaHarhl.
Terpaxnopun repmanus. ['mapuael. CoeauHeHusi repmanus (+2). ['epmanuii kak BaKHBIN
MOJTYIIPOBOTHUKOBEIN MaTepHall.

CeoiicTBa -, - u y-0J0Ba. o-0J0BO - "OecmeneBoi" momynpoBoaHuK. [Ipupona
"kpuka" onoBa. CoenuHeHust oyioBa (+2). BoccraHoBHUTENbHBIE CBOWCTBA COEAMHEHUN 0JIOBa
(+2). Coenunenus onopa (+4). Oxcua osoBa. OJIIOBSHHBIE KUCIOTHI, X cTpoeHue. CTaHHATHI,
THOCTaHHATHI, cynbhuasl osnoBa (+4). XmnopHoe onoBo. KoMmiekcHbsle coenuHeHus oiosa (+4).
[Tpumenenue osoBa u ero coeaguHeHnid. CrijiaBbl 0JIOBA.

CpoiictBa Metaymmmyeckoro c¢BuHNA. CoenuHenus cBuHNA (+2). OKCUA U THAPOKCHUT
ceunma. Coemunenust cBuHia (+4).IlmomOarel, nx crtpoeHne. KoMIUIeKCHBIE COETUHEHUS
ceuHna (+4). IlpuHnmmel TEepepabOTKM  CEPHHUCTHIX CBUHIOBBIX pyd. [IpuMeHeHue
METaJJTNYECKOT0 CBUHIIA U ero coeAnHeHu. CIutaBbl CBUHIIA.

1.9. TIOAI'PYIIIIA MEIN

OO1ast XapakTepUCTUKA HIEMEHTOB MOATPYIIIHI.

[Ipupoausie coenunenuss Meau. CyIIHOCTh MPOIECCOB HU3BICUEHUS MEAU W3 PYyA U
noixydeHue meau. CBoicTBa MeTauTMYecKo Memu, ee crutaBbl. CoequHenus meau (+1), (+2).
Comu meau (+2), cTpoeHHE KPUCTAUIOTUIPATOB C HEUYETHBIM KOJUYECTBOM MOJIEKYJ BOJBI.
Kowmmnekcusie coennnenus. [Ipaktnyeckoe UCIOIb30BaHUE MEAU U €€ COCTMHEHU.

OCHOBBI TIOJIYYCHHSI U CBOMCTBA MeTayummueckoro cepedpa. CrutaBel cepebpa. Ipomecc
cepeOpenus. [lonarue o mpomecce dororpadupoBanus. CBOWCTBAa BaXHEHIIUX COCAMHEHUMN
cepebpa. KomruiekcHble coequHeHne cepedpa, UX CBOMCTBA, CTPOCHHUE U UCTIOJIH30BAHUE.

CamMopoaHOE 30J10TO, 30JI0TOCOAepsKalue pyabl. [[pUHIUIBI U3BJIEUEHUS 30JI0Ta U3 PY/I.
CpoiicTBa MeTAIITMYECKOro 30J10Ta. [Iporecc pacTBOpeHHs] METAUTMUECKOTO 30JI0Ta B paCTBOPax
LIUAHUCTBIX cosield. [IpuyrHa WU3MEHEHUs OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO COCTOSIHUS
cuctempl AU’, Au*! mpu o6paszoBaHum pacTBOpHMMOro KomruiekcHoro anmona [Au(CN).].
Boigenenue 30510Ta M3 LIMAHUCTBIX PACTBOPOB METOAOM IieMeHTanuu. OKCHUIbl M THAPATHI
30JI0Ta. 30JI0TOXJIOPUCTOBOAOPOIHAS KUCHOTa. Ayparbl. COMM M KOMILUIEKCHBIE COEOUHEHUS
3onot1a. [Ipumenenue 3omota u ero coenunenuit. CycanpHoe 3070T0. [loHSATHE O MpOOUPHOM
aHanu3e.

1.10. TIOATPYIIIA LIMHKA

O6ma51 XapaKTCpUCTHUKA IJICMCHTOB IIOATPYIIIbI TUHKA.

HaXO)K,Z[CHI/Ie IIMHKA B nmpupone. CYH_[HOCTB npouecCcoB M3BJICUCHUSA LHUHKA U3 PYH.
CBOﬁCTBa MCTANIMYCCKOI'O ITMHKA, CIIJIaBbl ITWMHKA. OKCI/I,Z[ U TUAPOKCHUA IWHKA. COCTOSIHI/IC
HOHOB IIMHKAa B BOJHBIX pPACTBOpAX W HCBOJHBIX AMMHWAYHBIX PACTBOpPAX. COJ'II/I IIMHKa "
IIMHKATHI. I_II/IHK KaK I(OMHJ'ICKCOO6p8.30BaTC.HB. HpI/IMeHeHI/Ie IIMHKA U €10 COCHHHCHHﬁ.



[Ipupoausle coeluHEHUS KaJAMM#A, H3BJICUCHHE KaJMHUS M3 OTXOJOB LIMHKOBOIO
npousBojcTBa. Kagmuii u ero criasel. Okeun v rugpokeus kaamus. Cosu kagmus. Baxneimne
KOMILJIEKCHBIE coequHeHns. CBsA3b MeTaI-MeTaill B coequHeHusx kaamus (+1). [Ipumenenue
METAJNINYECKOTO Ka/IMUS U €r0 COEUHEHUH.

Haxoxnenue pryru B npupojne. Ilonydenue pryru. CBoiicTBa METaUIMYECKOW PTYTH.
Awmanbramel. [IppdrHa HU3KOM XUMHUYECKOW aKTUBHOCTH PTYTH. OCcOOEHHOCTH KOH(UTYpaluu
(n-1)d*°ns?. Ponb mHEpPTHOH Maphl BaEHTHBIX S-31eKTPoHOB. CoemuHeHHs PTYTH (+2), OKCHJ
prytu. Cynema. KunoBaps. Kommuiekcuble coenunenus pryTtd. [IpousBonnbie prytu (+1), ux
cTpoeHre u cBorcTBa. CBsi3p MeTalI-MeTall B coenuHeHusx pryra (+1). JlokazarenbcTBa
cyuiecTBoBaHusl 3Toi cBs3u. Kanomens. OcoOble CBONCTBA MOHOKPHUCTAJIOB KaJIOMEJIH.
[IpuMeHeHue pTyTH U €€ COCAUHEHU M.

1.11. PEAKO3EMEJIbHBIE DJIEMEHTHI

OO6mast xapakTEepPUCTHKA CBOWCTB AJIEMEHTOB MOATPYIIIBI CKaHAMS (CKAHJAWI, UTTPHI,
JAHTAH, JAHTAHOW/bI, AKTHHHWH). MuHepalbl pPeaKO3eMENbHBIX dJIEMEHTOB. MeToIbl
MOJTYYSHHS] METaJUIOB U UX CBOMCTBA.

Ocob6enHoctu xumuu ckaHaus. CoequHEHUs CKaHOus, UTTpUs, JaHTaHA, aKTHHUS.
OCHOBHBIE YePThl XUMHUH aKTHHUSI.
CtpoeHnue >IeKTPOHHBIX 000JI0YEK aTOMOB JJaHTaHOUAOB. DH3ndecKkne u XUMHUYECKHUE CBOMCTBA
sma"nTaHouAgoB. CoelMHEHUS JIAHTAHOHMIOB B aHOMAJBHBLIX CTENEHSX OKHCICHHSI. MOHOTOHHOE
W3MEHEHHE CBOWCTB W BHYTPEHHSISI MEPUOJUIHOCTh CBOMCTB MPOCTHIX BEMIECTB U XUMUUYECKUX
COCIMHEHUN B CEMEHCTBE JIAHTAHOUJOB. OKCHUIbBI, TUAPOKCHUABI U coidu. KoMmrmuiekcHbie
COCIMHECHUS, TBOMHBIC COJIM. BiusHUE TaHTAaHOMIHOTO CXKATHS Ha YCTOWYMBOCTh KOMIUIEKCHBIX
coenuHeHU. PasnmeneHue cMmeceld peaKO3EMENbHBIX 3JIEMEHTOB METOJO0M (PaKIMOHHOTO
ocaxxaenus. [IpeacrasieHue o MeTogax HOHHOOOMEHHON COPOITMU M JKUJIKOCTHON IKCTPAKITUU.
XpomoTorpapuieckoe pasJeieHue CcMeceld JIaHTaHOWIOB. lcronp3oBaHWE COETUHEHUMN
PEIKO3EeMENIbHBIX JIEMEHTOB B HOBOM TEXHHUKE.

1.12. IIOAT'PYIIITIA TUTAHA

OO6mrast XxapaKTepUCTUKA AJIEMEHTOB MOATPYIIBI TUTAHA.
Haxoxnenue TmTana B mpupone. CyIIHOCTh TOJYYEHHS THUTaHA W3 MHUHEPAIBHOTO CBIPHS.
Merannuueckuil TUTaH, CBOMCTBA, puMeHeHue. CruiaBbl TUTaHa. POPMBI HAXOXKJICHHUST TUTAHA
(+4) B BOAHBIX pacTBOpax. ['maposiv3 rajoreHuIoB THUTaHa. TUTaHATHL. ['WAPOIU3 TUTAHATOB.
[Tpomeccrr crapeHust coequHeHui TUTaHa. [Iporiecchl OJISIMM W OKCOJIAIMH. [ MAPOKCHUIBI U
OCHOBHBIC COJM THTaHa. KOMIUIEKCHbIE COCIMHEHHS THTaHa. JIMOKCHMJ THUTaHa U €ro
npuMeHeHne. CoeTMHEHNs TUTaHa B HU3IIMX CTEIIEHAX OKUCIICHUS. MOHOOKCH] TUTaHA.

MunepanbHOoe Cbipbe HMPKOHMS U raguusa. [IpuHIUNBI TOJyd4eHUS METaJUIOB.
CpoiicTBa noHOB mUpKoHUS (+4) u raduus (+4) B BOAHBIX pacTBopax. [ MAPOKCHIIBI ITUPKOHUS
(o-, B- u y-). CoBpeMeHHbIC METOMbI Pa3[eiaCHUS HUPKOHHS U TradHUs. (HTOPIUPKOHATHI U
¢dbropraduatel. [IpumeHeHre cOeIMHCHUI IIMPKOHUS, TaHUS B UX COSAMHEHHI.

XapakTepucTuka XUMUYECKUX CBOMCTB 1040 (pe3epdopaus). CylmHOCTH METOJIOB
CHUHTE3a U UJAeHTU(HUKAIUU pe3ephopausl.

1.13. IOAT'PYIIIIA BAHAIUA

OO1ast XapakTepUCTUKA AIEMEHTOB MOATPYIIIBI BaHAIMSL.

Haxoxnenue Banaausi B npupoje. CrocoObl U3BIECUSHUS BaHAIUS U3 PYI U TOTyYSHUS
MeTandeckoro Banaausi. CBoicTBa MeTauimueckoro BaHaaus. CoeJMHeHUs BaHAIUs B Pa3HBIX
creneHsx okucieHus. COCTOsHHE WOHOB BaHaaus (+5) B KHCHBIX M MIETOYHBIX BOJTHBIX
pactBopax. [IpumeHeHne BaHausl, CTIJIaBbI BaHAHSL.

Munepansl HUOOUSI W TaHTajga. [IpuHIUNBI TONy4eHHWs] W CBOWCTBA METaJUIOB.
CocrosiHue MOHOB HHOOUS (+5) M TaHTana (+5) B KUCIBIX U HIEIOYHBIX pacTBopax. OKCHUIIBI U
TUAPOKCUJIBI, COJIM, KOMIUIEKCHBIE coeAuHeHUs. HuoOatel M TaHTanatel. MeTOapl pa3aencHus




HUOOUs M TaHTana. [I[puMeHeHne HUOOMS, TaHTala U X coequHeHuid. NbaSn cBepxmpoBosiiee
MeTayuindeckoe coenuHeHue. CyIMIHOCT, M 3HAYCHHE SIBJICHUS CBEPXIPOBOIAMMOCTH IS
Pa3BUTHUS HOBEMILIEH TEXHUKH.

1.14. IIOATI'PYIIIIA XPOMA

OO0111ast XapakTEpUCTUKA AIEMEHTOB MOArPYIIIBI XpOMa.

MunepansHOe CbIpbe Xpoma. [lpuHImIe mepepaboTKH XPOMHCTOTO IKEJIEe3HsKA.
CpoiictBa Metayuueckoro xpoma. CruiaBbl xpoMma. Baknelmue coenuHeHust xpoma (+3).
KommnekcHele coenunenust xpoma (+3), aMMHakathl, KBacibl. XpoMuThl. COeIUHEHHUS XpoMa
(+6), ux cBoiicTBa.

Munepansl Moau0aeHa U Bojabdpama. Merosbl MoJiydeHUs METaUIOB. XUMUYECKUE
coenuHeHUss MonuOaeHa W Boibppama. OKCUAbI M TaJOreHHIbl MOJMOAEHAa U BoJib(pama.
MonubnenoBbsie U BodabdpamoBbie KucI0Thl. CocrossHre MosmbaeHa (+6) u Bonbdpama (+6) B
BOJIHBIX pacTBopax. Mzomomucoenunenus. ['erepononmcoenunenus. Kapounpl. CoenuHeHuUs
MoiuOAeHa U Boib(ppaMa B HU3KUX CTENEHAX OKucieHus. BonbppamoBbsie OpOH3BI
MonubnenoBast 1 BoJibppamoBasi cuHb. [Ipumenenne monmobaeHa u BoJabdpama. MonubaeH u
BOJIb()paM KaK OCHOBA IMPOU3BOJICTBA KAPOIPOUHBIX U TBEPJIbIX CILIABOB.

CoeanHeHUs PIEMEHTOB CO CBSA3bI0 METAJUI-METAJI (KJIaCTepHbIE COETUHEHUS).

1.15. MAPT'AHEL, XXEJIE30, KOBAJIbT, HUKEJIb
OOmiasi xapakTepucThKa 5>JeMeHTOB. [lpupoaHble coelnHEeHus .
MeTaioB. OKCHUIbI, TUAPOKCUIBI, TAJTOTC€HHU Bl U JPYTHUe COeTMHEHUSI.

[IpuHOHNBL TTONTYYEHUS

1.16. 3BAKJIIFOUEHUE
[IpoGnembl U MepPCHEeKTUBBI Pa3BUTHS HEOPTaHMYECKOW XUMHUU. 3a/adyll CUHTE3a HOBBIX

HEOPraHMYECKNX COCAMHEHUHN C 3aJaHHBIMH CBOWCTBaMH (TOJYMPOBOJAHHUKH, TYrOTUIABKUE W
CBEPXIIPOBOJAIINE CIIABBI, KJIacTephl M T.1.). DHU3MKO-XUMUUYECKHE METOJBI HCCIEIOBAHUS
HEOpPraHMYeCKnX coeauHeHui. I[IpoOiiema TOJlydeHHS BEIIECTB CBEPXBBICOKOW YHCTOTHI.
Meramioopranuueckass U OHOHEOpraHudeckass XuMus. I[lepCrneKTHBBI HCIOJB30BAaHUS BCEX
M3BECTHBIX PJIEMEHTOB B HAyKE U TEXHHUKE.

43.1 IlepeuyeHb ceMUHAPCKHUX 3aHATHH U JJA00PaTOPHBIX padoT

No | Nepazmenau | HammeHoBaHue cEeMHUHApOB U TpynoeMkocTh Ouenou- | ®opmupye
n/m TEMBI 71a00paTOPHBIX padoT (dachn) HBIE -MbIC
JUCIUTLTAHBI Bcero | Ilpaktuy |cpeacTBa| KOMIIETEH-
9acoB eckas UU
MOJATOTO
BKa
1 METAJUINY | Cemunap «Memannuueckoe 4 Vernoe | OIK-6.1
ECKOE COCMOsIHUE Beuiecmea) cobecen
COCTOSAHHU OBaHUE
E
BEIIECTBA.
METAJUJINY
ECKAZ




CBA3b

2 METO/bI Cemunap «Cnnagol» Vernoe | OIK-6.1
NCCIIEAOB cobecen
AHUA OBaHUE
B3AMMO/JIE
NCTBHUU B
METAJIJIOX
NMUNYECKHU
X
CUCTEMAX
3 METAJUJIOX | 1. Koppo3usi, BO3HUKAIOIIAs Oruéter | OIK-6.1
nMIHA IIpA KOHTAKTE ABYX METAJLIOB OI1K-3.2
(KOPPO3U4, | 2. AKTHBaTOPHI KOPPO3UH OHK: 19
KJIACTEPBI) | 3. 3ammTa OT KOPpO3UH OIK-6.1
4 IIEJIOYHBIE | 1. CpoiicTBa MeTamm4eckoro OtuéTer | OIK-6.1
METAJUJIBI. | HaTpus
OBIUE 2. Tlony4enue u cBoiicTBa 8};%?5
OCOBEHHO KHCJIOPOAHBIX COCANHECHNN O]_[K_G]_
CTI/I HaTpusi
UMUK 3. 'mnponus coneil menoYHbpIX
I{EJIOYHBI MeTasioB
X
METAJUIOB
5 | BEPUJUIMM, | 1.Tlonydenue u cBoiicTpa Oruérer | OTK-6.1
M AFHI/II‘/’L THJIPOKCHJIOB OEpHILIUS 1
OIIK-3,2
[IEJIOYHO3 | Maraus . OLK-1.2
EMEJILHBIE é . OcHOBHEIE KapOOHATHI ONK6.1
METAHHI)I CPUIIIIUA U MarHus
3. TUAPOKCUIBI U CONU KaIBITHS,
CTPOHITUS U Oapyrs
6 AJTFOMHWHMUA | 1. CBoiicTBa METAJNIMYECKOIO Otyéter | OIIK-6.1
" AFOMUHYS
2. Tlonyuenue u cBoiicTBa OIIK-3,2
OIlK-1.2
TUJIPOKCHJIA AITFOMHHUS
N OIIK-6.1
3. I'maponu3 coenMHEHUMA
ATFOMUHUSI
7 IHOAI'PYIIIT | Cemunap «Cpasnumenvras Vceraoe | OIK-6.1
A TAJUINA Xapaxkmepucmuxa S- u pP- cobeceno
MEmManiosy BaHuUe
8 IHOAI'PVIIII 1. ITony4yenue onoBa Ortuéter | OIK-6.1
A 2. CoemuHenus oiosa (+2) u
TEPMAHUS | (+4) o
3. Coenunenus cBUHIA (+2) 1 T
(+4) OIIK-6.1
4. CBolicTBa CBHHIIOBOI'O CypHKa
9 ITOAT'PYIIIT | 1. IlomydeHue u cBOiicTBa MeIH Otuétpr | OIK-6.1
A MEJIN 2. Coenunenus memu (+1) u (+2)
3. Ilomyuenne okcumoB cepedpa OIIK-3,2
OIIK-1.2
) u (+2) ONK.6.1
4. I'anorenu sl cepedpa e
10 | IIOAT'PVIIIT | 1. T'uapokcuasl ¥ CyIb(uabl Oruéter | OIK-6.1
A IIMHKA I[IUHKA ¥ KaJIMUI
2. 'maponus comneit LuHKa OIIK-3,2
OIlK-1.2

3. CoenuHeHust pTyTH

OIIK-6.1




11 | PEAKO3EME | Cemunap «Cpasnumenvnas 4 VeTHOE OIIK-6.1
JIBHBIE xapaxkmepucmuxa d-wemannoey cobeceno
OJIEMEHTBI BaHUE
(CKAHIMUN,

UTTPUUN,
JIAHTAH,
JJAHTAHOU
Jibl)

12 |IIOAIPVIIII | 1. Coenunenus turana (+4) u 5 5 Otuéter | OIK-6.1
A TUTAHA | (+3)

2. IlepokcuIHBIE COCAMHEHMS OIIK-3,2
TUTaHa OINK-1.2
OIIK-6.1

13 | IIOAI'PVIIIT | 1. Coenunenus Banaaus (+5) u 5 5 Ortyéter | OIIK-6.1

A BAHAJIUSI | HU3MMX CTEHEHEN OKHUCICHUS
2. IlepokcuHBIE COCTMHEHUS 8E§i§
paamt OIK-6.1

14 | HOATIPYIII | 1. Coemunenus xpoma (+3) u 5 5 Ortyéter | OIIK-6.1
A XPOMA (+6)

2. Cynb(puapl ¥ THOCOIU OIIK-3,2

MonubieHa 1 Bolib(ppama OIK-1.2
OIIK-6.1

3. IlepokcuaHbIC COCTUHEHUS

MonubieHa 1 Bolib(ppama

4. KoMILIEKCHBIE COETUHEHNS

MO0 IeHa

15 | MAPT'AHEL], | 1. Coennnenus mapraHua (+2)- 12 12 Otuétel | OIK-6.1
JKEJIE3O0, (+5)

KOBAJIBT, 2. CpolicTBa MaHTaHATOB U 825?3
HUKEJIb nepMaHraHaToB OHK-G:l
3. I'mapokcuap xemesa,
KoOanbTa 1 HUKENS (+2) u (+3)
4. Conu xene3a, kodaabTa U
HUKEJISI

4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCMMbIX HA CAMOCTOSITEJIbHOE U3Yy4YeHH e
(camocTosiTe/IbHAsE padoTa CTYIEHTOB)

Ne Tema 3ananue dopmupyemas NJAK

No KOMIIETEHIUA

n/m

1 METAJUIHYECKOE [Moaroroska k cemunapy | OIIK-1 OIIK-1,2

COCTOSIHWE BEIIECTBA.
METAJIJTMYECKASI CBSI3b
2 METOJIb! IMoaroroska k cemunapy | OIIK-1 OIIK-1,2
WCCJIEJIOBAHMSI
B3AMMOJIENCTBUI B
METAJITIOXUMUYECKUX
CHUCTEMAX
3 METAJLTOXUMILS IToaroroska K | OIIK-1 OIIK-1,2
(KOPPO3MSA, KIACTEPBI) | cemuHapy. [loaroroBka | OIIK-3, OITK-6 OIIK-3.2
Y HalmMcaHue OTYETOB OIIK-6.1
4 IToaroToBka k | OIIK-1 OIlK-1,2
EJIOUHBIE MET AJUTBI.
ngHlI/IE ocosEnHOoCcTH | cemuHapy. Iloaroroska | OIIK-3, OIIK-6 OIIK-3.2
XUMHWH TEJOYHbBIX




METAJLIOB Y HAIIUCAHUE OTYETOB OIIK-6.1
5 BEPHILTHIA, MATHHUGL IToaroroska ) u | OIIK-3, OIIK-6 OIIK-3,2
[EJIOUHO3EMEJIbHBIE HamnucaHue OTYETOB OIIK-6.1
METAJLJIBI
6 y IToaroroska u | OIIK-3, OIIK-6 OIIK-3,2
AJIFOMUHUI
HaIlMCaHHe OTYETOB OIIK-6.1
7 IToaroroBka u | OIIK-3, OIIK-6 OIIK-3,2
[TO/ICPYTIITA TAJUTUS .
HaIlMCaHHe OTYETOB OIIK-6.1
8 IToaroroska u | OIIK-3, OIIK-6 OIIK-3,2
[TO/ICPYIIIIA TEPMAHNSA .
HaIlMCaHHe OTYETOB OIIK-6.1
9 HOAFPYIITIA MEAI IToaroroska ) u | OIIK-3, OIIK-6 OIIK-3,2
HaITHMCaHHe OTYETOB OIIK-6.1
10 HOAIPYIIIIA LHHKA IToaroroBka ) u | OIIK-3, OIIK-6 OIIK-3,2
HaITHMCaHHe OTYETOB OIIK-6.1
11 PEAKOSEMETBHBIE [Toaroroska k cemunapy | OINIK-1 OIlK-1,2
SJIEMEHTBI (CKAH/INI,
UTTPUI, JAHTAH,
JIAHTAHOMJIBI)
12 IToaroroska u | OIIK-3, OIIK-6 OIIK-3,2
MOATPYIIIA TUTAHA .
HalMCaHue OTYETOB OIIK-6.1
13 IToaroroBka u | OIIK-3, OIIK-6 OIIK-3,2
MIOJITPYITIIA BAHAJMSI .
HalMCaHue OTYETOB OIIK-6.1
14 IToaroroBka u | OIIK-3, OIIK-6 OIIK-3,2
TMIOJITPYIIIIA XPOMA .
HaIMCaHUue OTYETOB OIIK-6.1
15 MAPFAHELL KEJTE3O, ITonroroska ) u | OIIK-3, OIIK-6 OIIK-3,2
KOBAJIbT, HUKEJIb HaIMCaHue OTYETOB OIIK-6.1
16 ITonroroska k | OIIK-2, OIIK-6 OIIK-2,2
Konmponvnuui IPOBEJCHHUIO  CHHTE3, OIlK-6.4
cunmes HaIlMCaHue OTY€TA,
MIOArOTOBKA
MIPE3CHTAlUN
4.4 Meroauyeckue YyKa3aHMsi 10 OPraHM3alUdM CaMOCTOSITEJIbHOW padoThI
CTY/IEeHTOB
CamoctosaTenbHass paboTa CTyIEHTOB, CBSi3aHHAs C IMOJATOTOBKOW OTYETOB IO

BBIITOJIHCHHBIM J'Ia60paT0pHBIM pa60TaM, 3aKPCINICHUEM TCOPCTHUYCCKOI'0 Marcpualia B BHUIC

peuieHud 3aaa4 U NOATOTOBKU K CEMHUHApaM, IMIPOBOAUTCS BO BHCAYAUTOPHOC BpCMHI.

N

Cmpyxkmypa omuema no 1abopamopHot pabome:

enb paGoTHI.
TeopeTndeckas 4acTb.
BrimonHenue pacyeTHbIX, TpadudecKiX U KOHTPOJIBHBIX 33JaHUil B COOTBETCTBUHU C
METOMYECKUMU YKa3aHUSIMU K KaXI0u padorTe.
BriBoJ (Ha OCHOBE TIOTYYEHHBIX PE3YIBTATOB).

Metoauueckue PCKOMCHIAAINNU TI0 BBIIIOJIHCHUIO U O6pa6OTKC OKCIICPUMCHTAJIbHBIX

JaHHBIX TI0 Kaxaoi mabopartopHoil paboTe omHMcaHbl B METOAMYECKUX PEKOMEHJAIUSX,
MOATOTOBJICHHBIX MpernoaaBarensmu kadenper: baxxenos b.H., Jlumosa JI.M., Kamesckuii A.B.,




CadponoB A.IO., CranpmakoBa B.A., flceko T.H. Merammueckasi cBsi3b. XUMHS METAJIOB -
Wzn-so UI'Y, Upkyrck, 2019.

[Tpumeps! perieHus TUMIOBBIX 33a4 MPEACTaBICHBl B PEKOMEH/IYEMbIX YIeOHBIX TOCOOHSIX
U 33JJaYHUKAaxX 10 00IIel U HEOPraHMUECKON XUMUU:
3amaun U ynpaxxHeHHs 10 o0miei xumun : yueo. mocodbue / H. JI. [u np.]. - CIIG. [u gp.] :
Xumus, 1986. - 272 c. u3nanue aBaaaTh 4eTBEPTOE U BCE MOCIESAYIONINE U3TaHUSI.

4.5. TIpumepHasi TeMaTHKa KyPCOBBIX CHHTE30B (1pu HaiuyuL)

1. [lonyuenue xpoma
2. TlonydeHue xjmopxpomara Kaaus

3. Ilony4yeHue XpOMOKaJIMEBBIX KBACIIOB

4. TlomyueHne aTrOMOKAJIMEBBIX KBACIIOB

5. Ilomydyenune mapranua

6. [Tomyuenue conu Mopa

7. llonyuenune rekcanuTpuTo(+3)K00anbTaTa Kaaus
8. [Tonydyenne xmopuaa rekcaaMMUHHUKETS (+2)
9. Ilonyyenue cynbdara TerpaaMMuHMEIH (+2)
10. [Mony4enwue arerara meau (+2)

11. [Tony4yenne ocHOBHOTO KapboHara meau (+2)
12. IMony4enne xmopuna meau (+1)

13. IMony4enue xmopuna meau (+2)

14. ITony4yenune Hukens (+3)

15. [lonydyeHue NerkomaaBKuxX CTEKO

16. Ilonydyenue nepokcua 6apus
17. Tlonydenue rekcaxjaopoctanHara(+4) aMMOHHSA
18. [lonyuenue BaHagus

19. [lony4yenue xenesa.



V. YYUEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOLYJIST)

a) OCHOBHAasl JIUTepaTypa

1. Heopranwueckas xumust [Teker] : yae0. s crya. By3oB: B 3 1. / pen. 0. /1. TpeThsikos. - M.
: Akagemus. - 24 cMm. - (Beicmee nmpogeccrnonansHoe oOpa3oBanue: EcrecTBeHHbIE HAYKH). -
ISBN 5-7695-1437-x.

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

T.3 : Xumust mepexoaHbIX aeMenToB, Ku.2 / A. A. Jlpo3nos [u ap.]. - 2007. - 400 c. : w
- Bubnwmorp.: ¢. 391-398. - ISBN 5-7695-2533-9. - ISBN 5-7695-3020-0.

2. Heopranmveckas xumusi. Xumust 31eMeHTOB : yueOHuk: B 2 1./ 0. JI. Tperbskos [u ap.] ;
MockoBckuii roc. yH-T uM. M. B. JloMmoHOCOBA. - 2-¢ u31., mepepald. u jorr. - M. : M3a-Bo MI'Y
Axanemknura, 2007 - . - 22 cm. - (Kimaccuueckuit yauBepcuteTcKkuil yueOHuk). - ISBN 978-5-
211-05330-4. - ISBN 978-5-94628-297-0.

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

T. 2. - 2007. - 670 c. : w. - [Ipeam. yka3s.: c. 655-670. - ISBN 978-5-211-05334-2. -
ISBN 978-5-94628-299-4.

3. I'punByn, Hopman H. Xumust anmemenToB: niep. ¢ anrdi. : B 2 1./ H. H. I'puaByn, A. Dpaiio. -
M. : bunowm. JlaGopaTtopus 3Hanuii, 2008. - 27 cm. - (Jlyummii 3apyOexHbIi yaeOHuK). - ISBN
978-5-94774-372-2.

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

T. 2. - 2008. - 670 c. : wn. - bubnuorp. B KoHI1le riaB. - [Ipenm. ykas.: ¢. 620-662. - [Tep.
u3g. . Chemistry of the elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-
5-94774-374-6.

4. Heopranuveckasi XUMHsl. XUMHUS 3JIEMEHTOB [ DJIEKTPOHHBINA pecypc] : y4ued. uIsl CTy/I. BYy30B,
00y4. o Harp. 510500 "Xumus" u cner. 011000 "Xumus" : B 2 1. / FO. 1. TpeTbsikoB u np. - 2-¢
u31., nepepad. u gom. - OBK. - M. : U3n-Bo MI'Y : Akanemknura, 2007. - Pexxum nocryma:
DneKTpOoHHBIN yuTanbHbli 3an "bubanorex". - ISBN 978-5-211-05330-4. - ISBN 978-5-94628-
297-0.

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

5. Toyo, M. MexaHu3Mbl HEOPraHMUECKUX peakiuil [DnexkTpoHHsli pecypc] / M. Toy0, Jx
bepmxecc. - Mocksa : bunom. JIaboparopus 3nanuit, 2012. - 678 c. - Pexxum gocryna: 9bC
"N3narensctBo "Jlanp". - Heorpanuu. noctymn. - ISBN 978-5-9963-0975-7.

0) AONMOJIHUTEIbHAS JIUTEpPaTypa

1. I'munaka, Hukomnait JleonnnoBud. 3agaun u ynpaxxHeHus no ooment xumun [ Tekcr] : yued.
noco6ue / H. JI. ['munka. - U3a. ctep. - M. : KnoPyc, 2011. - 240 c. ; 21 cm. - ISBN 978-5-406-
00810-2.

I'munka, Hukonait Jleonnnosuy. 3angaun u ynpaxxHeHus no oomiei xumun [Tekcr] : yued.



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

['manka, Hakonait Jleomnnosny. 3anaun u YOpa)HEeHns no obwmei xumun [Texcer] : yue6.
nocobue / H. JI. Tnunka. - Wan. crep. - M. ; KuoPyc, 2014. - 240 ¢. ; 21 cm. - ISBN 978-5-406-
03259-6.

2. Epémun, Banum Branumuposnd. OcHoBbI 06mel u dusuueckoii xumuu [Teker] : yue6.
nocobue a4 cryn. By30s / B, B. Epémun, A. 5. Bopuesckwuit. - Jlonronpynseri : Mnremiexr,
2012.- 847 c. : mm. ; 24 oM. - [Tpemm. ykas.: c. 839-847. - ISBN 978-5-91559-105-8. 2013.

3. O6mas xumus [Teker] : yue6. nocobme / H. JI. ['unka. - w3, crep. - M. : KuoPyc, 2012, -
746 ¢. : un. ; 21 cm. - Bubimorp.: ¢. 725-726. - Tlpenm. ykas.: c. 727-746. - ISBN 978-5-406-
02149-1.

Inunxa, Hukonait Jleonumorud. OB1as Xumus [Texet] : yue6. mocobue / H. JI. I'unxa. - w3,
crep. - M. : KHoPyc, 2013. - 746 ¢. : un. ; 21 oM. - Bubmiorp.: ¢. 725-726. - [IpemM. yka3.: c.
727-746. - ISBN 978-5-406-02934-3.

4. O6mas xumus [Teker] : yue6. nocobue / Upkyrcxuii roc. yu-r, Xum. dax ; coct. JI. M.
Jamosa ; pen.: A. I. ITpoiinakos, A. ®. Jlernukosa. - Upxyrek : M3n-o UT'Y, 2014. - 117 ¢. ;
20 cMm. - ISBN 978-5-9624-1078-4, s

B) CIIHCOK ABTOPCKHX METOHYECKHX paspaborok: R 115373

6 SHOC HI'Y pasmewjenor memoduueckue yrasanus x aabopamoprviv pabomam:

1. Baxenos B.H., Jlumosa JI.M., Kamesckuii A.B.. Cadponos AJ0., Cranrsmakosa B.A.,
Acsxo T.H. Metanniuyeckas cBa3b. Xumus Metamios - U3j-so UT'Y, Upkyrck, 2019.

A1) Ga3bl AAHHBIX, HHBOPMALTHOHHO-CLIPABOMHBIE H IOHCKOBbIE CHCTEMbI

Lwww.elar.usu.ny/.../1569/1/1333921 exam.pdl

2. http:www.ksu.ru/chmkw/docs/knd_06.rtf

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

4. http:/www.ﬁchemistry.dsmu.edu.ua/ncorg_him/lek_]4.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/rw/.../neorganicheskaya _himiya

VI.MATEPHAJILHO-TEXHUYECKOE OBECIEYEHHE JUCHUATIJIMHBI
6.1. Yuebno-naGoparopnoe oGopyaosanue:

[lomemenns s TpOBeAEHWS  JEKLUMOHABIX  © N1ab0paTOPHEIX  3aHATHH,
YKOMIUICKTOBAHHEIE HEOOXONHMBIM 060pyIOBAHUEM, npuboproll 6a30#f W peakTHBaMmH, a
HMMEHHO:

*  AYNMTODHH, OCHAINCHHEIC MyJIBTUMEAWHHBIMH CPCIACTBAMH, /IS TIPOBEICHHSA
ayIUTOPHbIX W LPAKTUYECKHX 3ansTuit (aym. 402, 426, 303); ayn. 5, 402, 426 oBopymoBaHbl



myabTEMeauitHbIME TipoekTopamMu (INFocus IN 105 (3D Ready)), HacTeHHBIMH SKpaHaMH,
HoyrOykamu Samsung NP 300T5A-A0FRU;

- nmabopatopHble mpakTUKymbl (ayn. 329, 333), ocHalmIeHHBIE —CIEIYIOIUM
00opyIOBaHUEM:

No HaumenoBanue KonnuecTBo
n/m
1. | Habop peakTuBOB 11l MPOBEACHUS TPOOUPOUHBIX
AKCIIEPUMEHTOB
2. | ItaTtuBsl ¢ HAOOPOM POOUPOK
3. | Hentpudyru 2
4. | Mukpockorn 1
5. | Boasabie Oanu 2
6. | Texuuueckue BeChl 10
7. | AHAJTUTHYECKUE BECHI 6
8. | [lumeTku
9. | bropetku
10. | Ctakanbl 1151 HArpeBaHUS
11. | Hunuaapsl
12. | MepHbIe KOJIOBI
13. | MydenbHbIC TICUH 2
14. | CymunbHbIe MKaQbI 2
15. | MonoMephl 2
16. | KongykTomeTp 1
17. | YcranoBka 15l IPOBEAEHUS SJIEKTPOIN3a 1
18. | YcraHoBKa JJ1s1 TTOTYYSHUS] METAJUIMYECKOTO 0JIOBA 1
19. | ®oroanexrpokonopumerpsl KOK 2
20. | CnupToBKH
21. | [IpoGupkoaepkaTenn
22. | llltatuBsl 1abOpaTOpPHBIC
23. | Hacocel BOJOCTpYyHHBIC
24. | Kon6wt bynsena u Boponku broxaepa
25. | ®unbTpbl OyMaKHbIC
26. | ®UABTPHI CTCKISTHHBIC




217. | KanopumeTpbl

28. | 'azomeTphl

29. | TepmoMeTpsl

30. | ®apdopoBbie TUTIIH

31. | Annmapatel Kunna 8

6.2. [IporpamMHoe o0ecnieyenue:

6.3. Texunyeckue 1 3J1eKTPOHHbIE CPeCTBA:

VII.OBPA30BATEJIBHBIE TEXHOJIOT'UH

B mnponecce m3ydenus aucuuiuiMHbel «Mertamnyeckas CBs3b. XHMHUS METaUIOB»
UCIOJIb3YIOTCS KaK TpPAJUIMOHHBIE, TaK M WHHOBALIMOHHBIE TEXHOJOTHH, AaKTUBHBIE U
MHTEPAKTUBHBIE METOJAbI M (HOpMBI OOyUeHUS: TEXHOJOTHS OOBSCHUTEIbHO-WILIIOCTPATUBHBIX
OoOCyXJIeHHI ¢ »2JeMeHTaMM NpOOJIEMHOI0 W3JI0XKEHUs, TEXHOJIOTUS MpPOo(ecCCHOHAIBHO-
OpUEHTHUPOBAHHOTO OOYYeHHUs, JEKIUHU, KOHTPOJbHBbIE U JIabopaTOpHbIE PAaOOTHI, CEMHUHAPHI-
KOJUIOKBUYMBI, pa300p KOHKPETHBIX CHUTYallMii, pelleHHWe CUTYallMOHHBIX 3ajay, pelIeHHe
TEMAaTHYECKUX XUMHUYECKHX 3a]1a4.

AxmusHvie gpopmul 06yuenus. Ha m1abopaTOpHBIX 3aHIATHSAX, KOTOPBIE COCTABIAIOT OoJiee
MOJIOBHHBI OT KOHTAKTHOH pa0OThI, KaXIbId CTYICHT BBIMOJHAET JIAOOPATOPHYIO paboTy
WHAUBHIYAIbHO. Takoi BUI OpraHM3alud OOYYCHHUs CIIOCOOCTBYET MPHOOPETCHHIO HAaBBIKOB
CaMOCTOSITEIIEHOTO BEICHUS IKCIIEPUMEHTAIBHBIX Pa0OT, MPAKTHUYECKUX HABBIKOB OOpaIICHUS U
paboOThl C pasTUYHBIMH XHMUYECKAMHU BEIIECTBAMH M JIA0OPAaTOPHBIM 00OpYIOBaHUEM,
W3MEPHUTEIBHOW  ammapaTypoil, OpraHu3alld METOJAMKH  OKCICPUMEHTAIBHBIX  paldor,
COCTaBJICHUSI TPOTOKOJIOB OTYETOB XMMHUYECKHX OSKCIIEPHUMEHTOB, a TaKXKe NPaKTUYECKOTO
MOJITBEPXKICHUSI TEOPETUUCCKUX IOJIOKEHUH OOIIel M HEOPTaHUYECKOW XHMMHH O CBOMCTBAaX U
MOBEJICHMH HEOPraHUYECKUX BellecTB. [10roToBKa OTYETOB MO KaXJIOW 1abopaTtopHOil paboTte
dbopMupyeT yMEHHE MPOBOJUTH TEPBUYHBIN aHaNM3 pPE3yJbTAaTOB C YYETOM 3aKOHOB U
3aKOHOMEPHOCTEH, (OPMYIUPYEMBIX B paMKax OOl U HEOPraHMYECKOW XHUMHUH, MTPECTABIIATh
Pe3yJIbTATHI OMBITOB U PACUETHBIX PadOT, TPAMOTHO (POPMYIIUPOBATH BHIBOJIBI.

3akpervieHHe TEOPETHUECKUX IOJIOKEHUH oOmeld XuMHuM (OCHOBHBIX 3aKOHOB U
3aKOHOMEPHOCTECH) TMPOBOJUTCS B BHUJIEC HMHTEPAKTUBHOTO OOYYCHUS — JUCKYCCHOHHBIX
CEMHHAPOB U PEILICHHsI PACUCTHBIX 3a/1a4.

HaunmeHnoBaHue TeM 3aHATHI ¢ HCIOJIB30BAHHEM HHTEPAKTUBHBIX (DOPM 00y4eHHs:

®opma / Meto bl Kon-Bo
Ne Tema 3angaTusa Bun 3anatusa
WHTEPAKTUBHOTO OOyUEHUs 4acoB
1 Teopuu memannuueckoti | nabopatopHsie/ | I'pymnmosas muckyccus / 4
ces3U NPAKTUYECKUE | CEMUHAp
Onexmpoxumuyeckue
2 ceolicmea pacmeopos. naboparopubie/ | ['pymmoBas muckyccus / 4
Kopposzus MPAaKTUYECKHE | CEMUHAp




naboparopubie/ | 'pynmosas nuckyccus /
Memannoxumus. Ocroswi IPAKTUIECKHE CEMHHap
Gusuxo-
3 XUMUYECKO20 4
ananuza
naboparopubie/ | 'pynmosas nuckyccus /
CpasnumenvHas MPAKTUYECCKHE CeMHHAp
4 Xapaxkmepucmux 4
a Sp memannos u
d snemenmos
5 Tanmanoude, naboparoprbie/ | I'pynmoas quckyccus / 4
MIPAKTUYECKHE CEeMHHAp
Hroro wacor 20

VI1I.OHEHOYHBIE MATEPHAJIBI U1 TEKYIIEI'O KOHTPOJISI M
IMPOMEXYTOYHOU ATTECTALIUN

OueHnouHbie MaTepuasbl (OM):

OneHouHble MaTepHuaibl TEKYIIEro KOHTPOJIs (OPMHUPYIOTCSI B COOTBETCTBHUHM C

[Tonoxxennem o GammpHO-perTuHroBOM cucteme ®I'BOY BO «T'Yy». HaznaueHnue orieHOYHBIX
CPEICTB TEKYLIEro KOHTPOJIS - BBISIBUTH Y 00yJaroIIuXcsi CPOPMUPOBAHHOCTh KOMITETEHIIUI:

MartepuaJibl 1J151 NPOBeAeHUS TEKYLIEro H MPOMeKYTOUYHOI0 KOHTPOJIS 3HAHU M

CTY/I€HTOB:
Ne Bun xkonTpons KonTponupyemsbie TeMbI Komnerenuun,
(paznener) KOMITOHEHTHI
KOTOPBIX
KOHTPOJIUPYIOTCS

1 Boinonnenue nabopatopusix | Kopposus. OIIK-1, OIIK-2,

pabot. Otuert 1o JIP. Inekmpoxumuueckue ceotucmaea OIIK-3, OITK-6
pacmeopos

2 VYyacTue B JUCKyCCHSIX HA Teopuu memannuuecxoii cesazu | OIIK-1
CEMHHApPCKOM 3aHATUU

3 VYyacTtue B JUCKYCCHUAX HA OIIK-1
CEMUHAPCKOM 3aHATUU Memannoxumus, usuxo-

XUMUYeCKUU aHaIu3

4 | BeinonHeHue 1a00paTOpHBIX OIIK-1, OIIK-2,
pabor. Otuer o JIP. Xumuueckue ceoticmea S- u Sp OIIK-3, OIIK-6
VYyactue B JUCKYCCUSAX HA MO8
CEMMHAPCKOM 3aHSATHU

5 | BoinosHeHHe 1a00PATOPHBIX OIIK-1, OIIK-2,
pabot. Otuer no JIP. Xumuueckue ceoticmea d- . .
VYyactue B JUCKYCCUSAX HA 91eMeHmMOo8 OIIK-3, OITK-6
CEeMHMHAPCKOM 3aHSITHU

6 BrinonHenue KypcoBoro OIIK-2, OIIK-6

cunre3a. [loaroroska
MpPEe3eHTALNH. 3aluTa
KYpPCOBOTO CHHTE3a

Kypcosoui cunmes




BOIIPOCHI JIs1 COBECEJJOBAHUA

Cemunap 1

Memanauueckoe cocmosnue eujecmea
OTnuuuTeNbHbIE CBOWCTBA METAIJIOB.
Mogenb KpUCTAIIINYECKON PEILIETKHU.
Moienp IIOTHEUIINX YIIaKOBOK.
Tunsl KPUCTAIMYECKUX CTPYKTYP METAJIOB.
XHUMHU4YECKas CBA3b B MeTaJlIax.
Knaccuueckast Teopust «3J€KTPOHHOTO razay.
Kunernueckas Teopus uieanbHOro rasa.
KBanTOBO-MeXaHnYeCKasi TEOPHS «3JIEKTPOHHOTO razay.
30HHas TeopHusl.
[Ipumenenne MeTo1a MOJIEKYJIIPHBIX OpOUTasell [uist 00bSICHEHUS TPUPOIbI
MeTaJNIn4eckoi cBs3U Ha npumepe meTtayuios | u |l rpynn neproauueckoit cucTeMbl
3JIEMEHTOB.

Cemunap 2

Cnnasbi
[IpaBuso ¢az. daza, KOMIOHEHT, CTENIEHb CBOOOIbI.

Huarpammsl coctosiHus. [Ipumeps! npuMenenus npasuia ¢a3. CylnHOCTbh NPUHIIUIIOB
HEMPEPHIBHOCTU U COOTBETCTBHUS.

Kpusbie oxnaxaenus. [IpuHuun noctpoeHusl.

JnarpaMmsl cocTaB-cBOMCTBO. [IpocTeiiine Tunbsl auarpamm:

° ¢ MPOCTOM ABTEKTUKOM;

> 00pa3oBaHME TBEPHAbIX PACTBOPOB C HEOTPAHUYEHHON PACTBOPUMOCTHIO
KOMIIOHEHTOB;

> 00pa3oBaHME TBEPAbIX PACTBOPOB C OTPAHUYEHHON PACTBOPHUMOCTHIO KOMIIOHEHTOB;

> 00pa3oBaHME XUMHYECKUX COCAMHEHUN.

Cemunap 3

Cpa@HumeJle&l}l xapakmepucmuxa S- u P-memaiios
dusznyeckue CBOMCTBA: TEMIICPATYPHI IUIABJICHUS U KUIICHUS, TINIOTHOCTD, BHCKTPOI[HHﬁ
MMOTCHIOHAJI, ITOJIOKCHHUEC METAJIJIOB B PAAY CTAHAAPTHBIX SJICKTPOAHBIX IIOTCHIIUAJIOB.
XHUMHUYECKHE CBOMCTBA: OTHOIICHHUE K KUCIOTaM U meiio4aM, KUCJIOPOAHBbIC COCIMHCHU A
(OKCI/I,[[LI, MEPOKCUBI, CY60KCI/II[BI), KHCJIIOTHO-OCHOBHBIE€ CBOMCTBA OKCHJIOB U
TUAPOKCUIAOB, TUAPOJIN3 COJ'IGIZ, OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA.

Cemunap 4

Cpaeﬁumeﬂbﬁaﬂ xapakmepucmuxka d-memannos
®du3nyeckue CBOMCTRA: TEMIICPATYPHI TUIABJICHUS U KUTICHHS, IINIOTHOCTDL, 3JICKTPOJHBIC
NMOTCHIHAJIBI, ITOJIOKCHUC B PAAY CTAHAAPTHBIX JICKTPOJHBIX IIOTCHIIUAJIOB,
Crenenu OKHCJICHHUS



e 3aBUCUMOCTH XapakTepa OKCUJOB U THIPOKCUIOB METAJLJIOB OT MOJIOXKEHHUS 3JIEMEHTA B
MEPUOANYECKOM CUCTEME U OT CTEIICHU OKUCIICHUS 3JIEMEHTA;

DopMbl HAXOXK/IEHUS B PACTBOPAX B 3aBUCUMOCTH OT CTEIIEHU OKUCIICHUS 3JIEMEHTA;
['maposns coneit;

N30101m- ¥ reTeponoancoeIMHEHHNS;

[Tepokcocoeauuenus;

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIE CBOMCTBA;

Ces3p MeTaiu-merasut. Kiacrepsi.

KPUTEPUU OLHEHUBAHUA PE3YJIBTATOB OBYUEHMUAA:

[IpomexyrouHass arrecTanust HOpoOBOAUTCA B cooTBeTcTBUM ¢ [lonoxenuem o OamipHO-
peritunroBoit cucreme ®I'bOY BO «UI'Y» u cocTtouT M3 ABYX MOCIENOBATEIbHBIX (BopMm:
3auém TO TPaKTUYECKOM YacTh Kypca U 9Kk3ameH. 3a4€T BBICTABISAETCS B KOHIE Yy4eOHOTO
ceMecTpa M BKJIIOYAaeT B ceOsl pe3yiabTaTbl pabOThl CTyAE€HTa B TeueHue cemectpa. Jlus
MOJIydyeHus1 3auéTa CTYAEHTY HEe0OXOJMMO BOBpeMs CIaTh IPErnojaBaTelli0 NMPAaKTUKyMma BCe
OTU&THI 10 JTAOOPATOPHBIM paboTaM, IPOBEAEHHBIM B y4eOHOM IPAKTHUKYME COTJIACHO y4eOHOMY
IJIaHy U pabouell mporpamme, M 3alIMTUTh KypcOBOM cuHTe3. 3auéT sBIsSeTcsl 00s3aTeabHON
MIPOMEXYTOUYHOM (OpMOM aTTecTalluu M CIYKUT JOMYCKOM CTYyA€HTa K D3K3aMeHy IO
JUCHMIUIMHE. DK3aMEH MPOBOJUTCS BO BpeMsl cecCMU B (OpME YCTHOTO coOeceloBaHHUsS IO
9K3aMEHAIIMOHHBIM OHMJIETaM, COCTOSIIIMM W3 3 BOmpocoB. I[Ipu HEOOXOIMMOCTH SK3aMEHATOP
MOJXKET 3aJ1aTh JOTIOJHUTEIbHBIE BOIPOCHI, OTBETHI Ha KOTOpbIE TaKKe OyAyT YUMTHIBATHCS VIS
MTOJTY4YEHHUS] NTOTOBOM HK3aMEHAIIMOHHOM OLIEHKH, COOTBETCTBYIOIIEH CIEIYIOIIUM KPUTEPUSIM:

[Toxazarenu Kpurepun

OTBeTHI 10 BOIpocam OuieTa COJIepKaHHUEe OTBETA COOTBETCTBYET TIOCTABICHHOMY BOIIPOCY,
pacKphIBalOTCS HauboJiee 3HaUNMbIe (DaKThl, HAYIHBIS
TIOJIOXKEHHMSI, COOJTIOAETCS JIOTUIECKast IOCIIeI0BATEIIEHOCTh
B U3JIO)KCHUU MaTepHasa

OTBeTH Ha JOITIOJIHUTCJIbHBIC COACPpKaHNEC OTBETA COOTBECTCTBYCT IMOCTABJICHHOMY BOIIPOCY,
BOIIPOCHI PACKPBIBAOTCA HauOoJjee 3HaUNMEbIE (l)aKTBI, HAay4YHBIC
ITOJIOKCHHUA, CO6J'IIOI[3€TC$[ JJOTHYECKas I10CJIICA0BaTCIIbHOCTD
B U3JIOKCHUHU MaTCpHuaia

OneHka «OTJIHYIHOY .

chopMUpOBaHHBIE W CHCTEMATU3MPOBAHHBIC 3HAHUSA IIpeaAMeTa, Cc(POopMUpPOBaHHBIC
YMEHHSI U HaBBIKM MPUMEHEHHUS] METOJOB M MOJXOJO0B M3y4aeMOU AMCUMIUIMHBI MPU PELICHUN
y4eOHBIX U MPAKTUUYECKHX 3a7a4.

OueHka «xopomo»:

B 1eJIOM, C(hOPMHUPOBAHHBIC, HO COJIEP)KAIME OTACIbHBIC MPOOEbl 3HAHUS IMPEaMETa,
YMEHHE MPUMEHSATh METOJbl U MOAXOJbl M3y4aeMOM AUCUHUIUIMHBI IPU PEIICHUU Y4EOHBIX H
MPAKTUYECKHUX 3a7a4 ¢ MUHUMAJIbHBIM KOJMYECTBOM OLIMOOK HEMPHUHIMIIUATIBLHOTO XapakTepa,
HaJU4YMe HABBIKOB NMPUMEHEHMS] METOJOB U MOJIXOJO0B M3y4yaeMOW AUCLUMIUIMHBI MPU PELICHUN
y4eOHBIX U MPAKTUYECKHX 3a7au.

OuneHka «ya10BJIECTBOPUTEIbHO»:

HECUCTEeMAaTU3UPOBAHHBIC 3HAHUSA TMpeIMeTa, YaCTHYHO CQOpPMHUpPOBAaHHBIE yMEHHUS U
HABBIKM TIPUMEHEHHUS METOJOB U TMOJXOJO0B M3y4aeMOW JUCHHILIUHBI TIPHU PEIIeHUN Y4eOHBIX
3aj1ay.

Ouemca «HEYOBJIETBOPUTEIbHO .




(dbparMeHTapHOE 3HAHHWE NPEeaMEeTa, OTCYTCTBHE YMEHHA W HAaBBIKOB TPUMEHEHUS
METO/JIOB U MMOJIX0JI0B U3y4aeMOW TMCUUILTUHBI PU PEIICHUH Y4€OHBIX 3a/1a4.

IPUMEPHBIN CITUCOK BOITPOCOB K DK3AMEHY:

1. Knaccugukamus 37eMeHTOB-METAJUIOB C TOUKH 3PEHUS UX METAJUIMYECKOTO CTPOCHHUSL.

2. Ilepexoanble 351eMEHTHI (OIIpeieeHne, 0COOEHHOCTU CBOMCTB).

3. Psn nanpspKeHUH METaIOB M €r0 TePMOANHAMHYECKOEe 000CHOBaHHE.

4. Koppo3usi MeTalyioB (XMMHUYECKass M 3JIEKTPOXUMUYECKAs), BHUAbI DJIEKTPOXUMHUYECKOU
Koppo3uu. CriocoObl 3alIUThl METAJIIIOB OT KOPPO3HUHU.

5. lnaronanbHoe cX0JICTBO 371eMeHTOB. ['eoxumuueckue "3Be3ap1" A.E.depcmana.

6. CoeMHEHHUS TEPEXOIHBIX JIEMEHTOB CO CBS3bIO METaJLI-METaslI (KIacTepsl).

7. Metauibl Kak OCHOBA MHAYCTPUU. 3HAUYEHHUE METAJNIOB B HApOJHOM XO34KWCTBE U OOOPOHBI
CTpaHBI.

8. MeTasuibl )KU3HHU.

9. CrinaBbl METAJUIOB M METOJBI UX U3YUEHUSI.

10. IIpaBuio da3. Paza. Komnonent. Yucio creneHeit cBOOOIbI.

11. Ilpumeps! npuMeHeHus npasuia ¢as.

12. ®usuxo-xumuueckuit aHanu3. [IpUHIMIBI HENpPEepbIBHOCTH M COOTBETCTBUS  (TIO
H.C.KypHnakogy).

13. KpuBble oxytaxkaeHus. TUIbI quarpaMM IJIaBKOCTH.

14. Cucrembl He oOpa3zyrolue XHMHUYECKUX COEAMHEHUU (C MPOCTON 3BTEKTHUKOH, TBEpAbIE
pacTBOpbl C HEOTPAHMYEHHONM M OrpPaHUYEHHOM B3aMMHOM paCTBOPUMOCTBIO, AHArpaMmbl
MEPUTEKTHYECKOTO THUIIA).

15. Cuctembl ¢ 00pa3oBaHHMEM XHUMHYECKHX COCAMHEHUH. MHTEepMeTaimnyeckue CcoearuHeHusI.
HanpToHunel u Oeprosmuapl (coenuHeHus: KypnakoBa, ¢aswl JlaBeca, ¢a3pl BHeapeHus,
ANEeKTpOHHBIC coeanHeHust FOM-Pozepn).

16. IlosoxkeHue >1eMEHTOB ¢ METANIMYECKUMH CBOMCTBAMU B MEPHO AUYECKON CUCTEME.

17. OOumue cBoWCTBA METAUIOB M UX OOBACHEHHUS C IMOMOUIBIO TEOPHM AJIEKTPOHHOIO Tasa
(kmaccuveckoit u KBaHTOBO-MexaHudeckoi mo depmu-/{upaxy).

18. IlpuHIMN TUTOTHEWIEH YNAaKOBKM aTOMOB B KpHCTAIMYecKOW pemeTke. [Tomumopduszm
(ayTOTpOIIHS) METAJLIOB.

19. OOmume cBeneHus o moauMMopdu3Me U aUIOTPONMKM HEOPraHUYECKUX COCIWHEHUM. Tpu
OCHOBHBIX THIa KPUCTAITMYECKUX PELIETOK METAJLIOB.

20. Mopnenb, 00BACHAONIAS BO3HUKHOBEHHE METAJUIMUECKOW CBA3HM (HA IpHUMEpax MOJIEKYI
OcH30J1a, KpUCTaIlIaX rpaduTa, JUTHS, OSPHILIUS).

21. IlpencraBnenue 0 30HHOH TEOPHH KPUCTAIIOB (CYIIHOCTh TeopeMbl bioxa, mpeacraBieHue
o 3oHax bpumtoosna, K-Bektop, BaneHTHas1, 3apelieHHas 30Hbl, 30Ha MPOBOIUMOCTH).

22. OOuiee 3HaYeHNE 30HHOW TEOPUHU JAJIsi XUMHUU TBEPJIOTO COCTOSHUS BeliecTBa. [IpoBogHIKH,
MOJIYIPOBOAHUKH, TUITIEKTPUKH.

23. Tlomymeramuibl M COBpPEMEHHOE IHpeACTaBIeHHE 00 HX MpHpojie (30HHOE CTpOEHUE
KPHUCTAJJIOB MOJIyMETAJIOB). 3HAaU€HUE MOTYMETANIOB B PA3BUTUM XUMHMU U (DPU3UKU TBEPIOTO
Tena.

24. TaMMOBCKOE€ COCTOSIHHME DJIEKTPOHAa Ha TIOBEPXHOCTH TBEPAOro Tena. PexkoHCTpykuus
MTOBEPXHOCTH.

25. ®opMbl HAXOXKAEHUS B MPUPOJIE JTUTHUS HATPHUS U Kamus. MuHepaiabl. MeToIbl OTy4YeHUs
IIPOCTBIX BEIIECTB, UX CBONCTBA.

26. Kucnopoansle COEOUHEHMSI JIUTHS HATpUs U Kainus (OKCUIBI, MEPOKCHUBI, HAAEPOKCUIDI,
030HUIbI). 3aBUCHUMOCTb YCTOWYMBOCTH OTAEIbHBIX KHUCIOPOJIHBIX COECJUHEHUIH OT pa3MepoB
HMOHOB METAJIJIOB.

27. O6nacTh TEPMOJMHAMUYECKOHN YCTOMYMBOCTH COEAMHEHHH IETTOYHBIX METAJIIOB.



28 OCcOOEHHOCTH CTPOCHHUS aToMa W MOHA JIMTHS U CBSI3aHHBIC C 3THMM aHOMAaJbHBIE CBOHCTBA
COCMHECHUN JIUTUSA: TEPMHYECKass HECTOMKOCTb €ro COJICH, aHOMallbHas pPacTBOPUMOCTh
(xnopun, hocdar). Bzaumoneiicteue ¢ azotom. ['mapun mutus.

29. CKJIOHHOCTb coJied JUTHA K ruaparanud. Jlutwii-komiuiekcooOpasoBarenb. CX0ACTBO
HEKOTOPBIX COCIMHEHUM JIUTUS U MarHusl.

30. CymHOCTh METOJIOB IMOJIydeHHsI eaKoro Harpa. Kpucrammoruaparsl cynspara u kapooHaTa
Hatpus, Tekroruapatel. Hurpart natpus. ['anorenuas Hatpus. ['uapun HaTpus.

31. Cnoco06sl nomyuenus enxoro kanusi. Kanuitnas cenutpa. Kanuitaeie ynoopenus. Harpwuii u
KaJIuH - METaJUIbI )KM3HHU.

32. PyOwmmii w uesuit - peakue Imieno4ynele MeTtauibl. [lpumenenne. Hoswle obmactu
MIPUMEHEHHUSI 1EJIOYHBIX METAJJIOB U UX COCTMHEHUM.

33. Munepainsbl, 06JaCTH TEPMOAMHAMUYECKON YCTONYNBOCTH COEIMHEHUI Oepuiins, MarHusi 1
IEJIOYHO3EMETIbHBIX 3JIEMEHTOB (METAJLIOB).

34. Merannuueckuil O6epwiiuii U ero cBoiicTBa. ['mapokcun Oepwuius, coiu Oepwyuivs U
Oepumnatel.  KomIuiekcHble — COCIMHEHHS — Oepwiliusi, OCOOCHHOCTH HMX  CTPOCHUSL.
OnexTpoHoaepULUTHBIE MOJIEKYIbI. [IpruMenenne oeprius.

35. CgoiictBa Merayumueckoro maraus. CrijaBel Maraus, ux 3HadeHue. OKCUI U THIPOKCHUT
Marausa. ®ochar maraums. ['maponns pacTBOPUMBIX cojieil MarHus. MarHe3uabHBIA IIEMEHT.
[IpumeHeHne Maruus U €ro COeAMHEHUM.

36. CpoiicTBa MeTAIMYECKOro Kanblus. OKCUA W THUAPOKCHJA KAJIbIUSA, TUAPUI W HUTPHUL
kanpius. Cojep)kaHue CcoJie Kaibllusg B PEYHOM W MOpPCKOM Boje. JKEeCTKOCTh BOMIBI
(BpeMeHHass W TIOCTOSIHHAs), TPaxychbl >KECTKOCTH. COBpEMEHHBIE METOIbl OYHMCTKH BOJIBI
(MOHHBIN 00MEH).

37. ManopacTBOpUMBIE COJIM KajlbIlUsl - KapOOHAT, okcanar, cyibdar. ['urc, ero cBoWCTBa.
[Tpou3BOACTBO 1IEMEHTA.

38. OCHOBHBIEC YepPThl XUMHUHU CTPOHIIHSA, Oapust U paausi. CBOMCTBA METAJJIOB M UX COCIUHCHHM.
[Ipumenenne cTpoHIus, 6apus, paaus ¥ UX COCTUHCHUM.

39. Munepanbl amoMuHus: OOKCUTHI, HedenuH U np. CyIIHOCTH TPOIECCOB TEpPepadOTKH
OOKCHUTa Ha OKCHJI AJIFOMHUHUS, IPUHIIMIIBI POU3BOICTBA METAIIIUNYECKOTO amtoMUHUs. CIiaBbl
AIFOMUHUSL.

40. Kopyna. UckyccTBeHHBIE pyOUHBI. AJTFOMUHATHI.

41. Amomorepmusi. Okcu antoMuHuda. Cony aTlOMUHUA, UX TUAPOJIN3. ['UIpOKCHT aTFOMUHUSL.
Crpoenue ruapokcuoB. IlommMepusanus 3a c4eT NpoLeccCoB OJISLUNA U OKCOJISAIUH.

42. KommekcHsie coequuenus amomunans. Kpuonur. KBacupl. be3BogHbie M ruipaTUpOBaHHBIEC
rajOreHu/bl aTFOMUHUSA. ['UapUT aTrOMUHMS, ATFOMOTUAPUTT JTUTHSL.

43. CyOcoenunenus AITIOMUHHSL. Peakuun JUCIPONIOPIIUOHUPOBAHUS u
KOHITpornopunoHupoBanus. [lonyueHne cBEpXUHCTOro aIFOMUHUS U3 CyOCOEAMHEHUN.

44. OOmias xapakTepHCTHUKA AIIEMEHTOB MOATPYMINbI ramius. Mctopus OTKpBITHS rayuius (dKa-
ATIOMUHMS), Tpenckazanue cBoucTB ramwms J.M.MenneneeBbiM. Ilepuoauueckuii 3akoH
J.N.MeneneeBa - 0CHOBA JaJIbHEUIIIETO Pa3BUTUS HEOPraHUUYECKON XUMUU.

45. HaxoxneHnue ramiusi, MHAWS W Tasmusg B npupoie. CyIIHOCTh MPOUECCOB BbIIEICHUS
rajisg, MHAUS U Tauis U3 pyd. CyniHOCTh METOJOB MOJIY4YeHHUs] MeTallioB. BoccraHoBieHne
rajulis rajulaMoOy aJIFlOMHUHMS B LIEJIOYHBIX PAacTBOpax. 'ayiuii, MHIMNW U TAJUIMKA - pacCEesiHHbIE
3JIEMEHTBHI.

46. Mertamnueckuil ramiui, ero ¢uU3WYecKue W XUMHUYeckue cBoiictBa. [Ipupoma HU3KOU
TEeMIIepaTyphl MIIABIEHUSI M BBICOKOW TemmepaTypsl kunenus raums. Coeannenus rammms (+3)
u ramma (+1). Okcunel rammus. [mapokeun rammus (+3). Conu ramums ¥ UX THAPOIU3.
lannatsrl.

47. Merannuueckuit uaauil. [lpumenenne cmnaBoB uHausA. COEIMHEHUS WHIUSA B Pa3IMYHBIX
crenensix okucienus. ['uapokenn naaus (+3). Conu unaus (+3), UX TUAPOIIU3.

48. Meramnuuecknit Tamuii. Coenunenust tammus (+1) u (+3), 0COOEHHOCTH UX CBOWCTB.
Oco0eHHOCTH XUMHH TaTUs. Y CTOMYMBAs CTENEHh OKUCICHUS.



49. IlpencraBnenusi 00 MHEPTHOW Nape BAJICHTHBIX 3JIEKTPOHOB U MPUPOJIA ITOTO SIBICHUS.

50. IlpuMeHeHue COEOUHEHWM Trajius, UHAUS U TaUIMs B IOJYIPOBOJHUKOBOW TEXHUKE U
ApYyrux o0nacTsx.

51. OOmast XapakTepUCTHKa 3JIEMEHTOB MOATPYMIbI TepMmaHus. HaxoxaeHue B Hpupoe.
[Tonyuenue npocThix BemecTB. VICTOpUS OTKPBITUS TepMaHus (3Ka-CULIMIIHS).

52. CsoiictBa repmanusi. CoenuHenuss repmanus (+4). JlMokcuJ repMaHHs, T€pMaHATBHI.
Terpaxnopun repmanus. ['mapunel. CoeauHenusi repmanus (+2). ['epmanuii kak BaKHBIN
MIOJIYIIPOBOIHUKOBBIN MaTepHall.

53. CoiictBa 0-, 3- u y-0J0Ba. (-0JI0BO - "OecmieneBoii" momynpoBoaHUK. [Ipupona "kpuka"
0JIOBA.

54. Coenunenus onoBa (+2). BocctaHoBUTEIbHBIE CBOIICTBA COEAMHEHUH 0JI0Ba (12).

55. Coemunenust onoBa (+4). Oxcua osioBa. ONOBSHHBIE KHUCIOTHI, UX cTpoeHHe. CTaHHATHI,
THOCTaHHATHI, cyabhuabl osoBa (+4). XmopHoe o10B0. KominekcHble coeinHeHus ojaoBa (+4).
56. [Ipumenenue oyoBa u ero coeauHenuit. CriiaBbl 0JI0Ba.

57. CpoiicTBa MeTasniyeckoro ceuHIa. Coenunenust ceuHIa (+2). OKcua U TUAPOKCHT CBUHIIA.
Coenunenus cBunua (+4).ILirom0atel, ux crpoenue. KommiekcHele coenHeHus cBUHIA (+4).
58. Ilpunnunsl nepepaOOTKHM CEPHUCTBIX CBHHILOBBIX pyA. IIpuMeHeHHne MeTauMyecKoro
CBHMHIIA U €ro coenuHeHnid. CriiaBbl CBHHIIA.

59. O0m1as XxapakTepUCTHKA 3JIEMEHTOB MOATPYIIIBI METH.

60. IIpupomneie coenuHeHuss Meau. CyIIHOCTb IIPOLIECCOB H3BICYEHUS MEAW W3 PyA H
noixydeHue meau. CBONCTBa METAIIIMYECKON MEH, €€ CIUIABBI.

61. Coenunenus menu (+1), (+2). Comu menu (+2), cTpo€HUE KPUCTAIIIOTUIPATOB C HEUETHBIM
KOJIMYECTBOM MOJIEKYJ Boibl. KoMIieKCHBIE coeTMHEHUSI.

62. IIpakTHyecKkoe UCIOIb30BaHUE MEIN U €€ COCIMHEHUIM.

63. OCHOBBI TMONYYCHHUS] M CBOMCTBAa MeTayummueckoro cepebpa. CrutaBel cepebpa. Ilporecc
cepeOpeHusl.

64. Tlonstue o mpouecce dotorpadupoBanusi. CBOWCTBA BAXHEUIINX COCIWHEHUN cepebpa.
KommnekcHeie coennnenue cepedpa, MX CBOMCTBA, CTPOEHHE U UCIIOJIb30BaHUE.

65. CaMOpoaHOE 30J10TO, 30JI0TOCOAepKAIUE pyabl. [[pUHITUTIBI M3BJICUEHHS 30J10Ta U3 PY/I.

66. CpolicTBa MeTaJIIMYECKOTO 30Ji0Ta. IIpouecc pacTBOpeHHs METAIIMYECKOTO 30J10Ta B
pacTBopax UMAHUCTBIX cosield. [IpuumHa W3MEHEHUS OKHUCIMTEIHbHO-BOCCTAHOBUTEIHLHOTO
coctosuusa cuctembl AuU’, Au*! mpum 06pasoBaHMM pPACTBOPHMOTO KOMIUIEKCHOTO AHHOHA
[Au(CN)2]". Beigenenue 30510Ta U3 [IMAHKCTHIX PACTBOPOB METOOM LIEMECHTAIIHH.

67. Okcuapl WM TUAPAThl 30J0Ta. 30JIOTOXJIOPUCTOBOJOPOJHAS KucioTta. Ayparel. Conu u
KOMILJIEKCHBIE COEIMHEHUS 30JI0Ta.

68. Ilpumenenue 3omota u ero coeauHeHuil. CycanbHoe 30510TO. [loHsATHE O TpoOHpPHOM
aHanuse.

69. O01as xapakTepruCTUKA IIEMEHTOB MOATPYIIIbI [IMHKA.

70. Haxoxaenue nuHka B rpupoje. CyliHOCTh POIECCOB U3BJICUEHUS IIMHKa U3 pya. CBoiicTBa
METaJTUYECKOTO LIMHKA, CIUIaBbl IIMHKA. OKCUA U TUIPOKCHT ITMHKA.

71. CocTosiHME MOHOB LIMHKA B BOJHBIX PACTBOpPax M HEBOJHBIX aMMHAuYHBIX pacTBopax. Conu
[MHKA U TUHKAThL. [[UHK Kak KoMIiekcooOpa3oBareb.

72. IlpumeHeHre HMHKA U €T0 COEIMHEHUN.

73. IlpuponmHbple COEAMHEHUS KaaMUs, W3BICUYECHUE KagMHUS U3 OTXOJOB IMHKOBOIO
npou3BojcTBa. Kaamuii u ero criasel. Oxena u rugpokeu kaamus. Conm kaamus. Baxneine
KOMIIJIEKCHBIE COEIMHEHMUS.

74. CBsi3p MeTaJI-METaJUT B cOeiMHEHMIX Kaamus (+1). IlpumeHeHne MeTauinyeckoro KajaMus
U €r0 COECUHEHUN.

75. Haxoxnenue prytu B npupone. Ilomyuenue pryru. CBoicTBa METAUIMYECKOM PTYTH.
AManbpramsl.

76. IlpuunHa HHU3KOW XUMHUYECKOM akKTHUBHOCTH pTyTH. OcoOeHHOCTH KOoHpurypamuu (n-
1)d'®ns?. Ponb nHEPTHO} Maphl BaNEHTHBIX S-3IEKTPOHOB.



77. Coemunenusi pryta (+2), okcua pryrtu. Cynema. KunoBaps. KomriekcHble coeaMHEHHs
PTYTH.

78. IlpousBoansie pTyTH (+1), ux crpoenue u cBoictBa. CBsA3b METAI-METAUI B COCTMHEHUSX
prytu (+1). JlokasarenpcTBa cyuniecTBoBaHMsI 3Toil cBsizu. Kanomens. OcoOble cBoicTBa
MOHOKPHUCTAJUIOB KaJloMenu. IIpuMeHenune pTyTu U ee CoeAMHEHU .

79. OOmasi XapakTepUCTUKa CBOMCTB 3JEMEHTOB MOJArPYNIbl CKaHAWSA (CKaHIWH, HWTTPHH,
JIaHTaH, JJAaHTaHOW/bI, aKTUHUI). MUHEpasbl peIKO3eMEIbHBIX 3IEMEHTOB. MeTo/1bl M0JIy4eHus
METAJUIOB U UX CBOMCTBA.

80. Ocobennoctn xumun ckaHgusi. CoeIMHEHUS CKaHIUS, WTTPHUs, JIAHTaHA, AKTHHUSL.
OcCHOBHBIE YePThl XUMUH AKTHHUSL.

81. CrpoeHue 5>JIE€KTPOHHBIX 000JOUEK aTOMOB JAHTAHOWIOB. DHU3MYECKHE U XUMHUYECKUE
cBolicTBa TaHTaHOUAOB. CoeMHEHNS JaHTAHOMI0B B AaHOMAJIbHBIX CTETIEHSAX OKHCIEHUSI.

82. MOHOTOHHOE U3MEHEHHE CBOMCTB M BHYTPEHHSISI IEPUOIMYHOCTh CBOMCTB MPOCTHIX BEIIECTB
1 XUMHYECKUX COCTUHESHUM B CEMENCTBE JITAaHTAHOMIOB.

83. Oxcuapl, THAPOKCUIBI U COJM JIAaHTAaHOWJOB. KoMIUIEKCHBIE COETUHEHMS], TBOMHbBIE COJIH.
BrusiHue 1aHTaHOUTHOTO CHKATHSI HA YCTOMYMBOCTH KOMIUJIEKCHBIX COSTMHEHUH.

84. Pa3znmenenue cmecell peaKo3eMeEIbHBIX 3JIEMEHTOB METOJOM (PAKIIMOHHOTO OCaKICHHUS.
[IpencraBinenne o MeToJaXx HOHHOOOMEHHOM copOUMHM U KUIKOCTHOW  AKCTPAKIIMH.
XpomoTorpaduueckoe pas3iejIeHre cMecel IaHTaHOUIOB.

85. Ucnosib30BaHNE COEAMHEHUI PEIKO3EMENIBHBIX AJIEMEHTOB B HOBOM TEXHUKE.

86. OO0m1as XxapaKTepUCTHKA 3JIEMEHTOB MOATPYIIIbI TUTAHA.

87. Haxoxnenue tutaHa B npupoje. CyllHOCTh MOJIyY€HHS! TUTAHA W3 MHHEPAIBHOTO CHIPBSI.
Merammueckuil TUTaH, CBOMCTBA, NpuMeHeHue. CIulaBbel TUTAHA.

88. dopMbl HaxoXJeHUsI TUTaHa (+4) B BOAHBIX pacTBOpax. [ MApOIW3 rajoreHuJ0B THUTaHA.
Turtanatel. ['uaposiv3 THTAHATOB.

89. Ilponecchl cTapeHus coequHEeHU TuTaHa. [Iporeccrl oy U OKCoNSIuu. ['uapokcuasl u
OCHOBHBIE COJIM THUTaHa. KOMIUIEKCHBIE COEIMHEHMs THUTaHa. JIMOKCHI TUTaHA W €ro
IIPUMEHEHHUE.

90. CoennHEHN TUTaHA B HU3IINX CTENEHIX OKUCIEHUI. MOHOOKCHUI TUTaHA.

91. MuHepanbHOE ChIpbe HUPKOHUA W TadHus. [IpuHIMNBE TosydeHus meramioB. CBoicTBa
HOHOB nupKoHus (+4) u rapuus (+4) B BOAHBIX pacTBOpax. [ uApOKCHIbI IUPKOHUS (ot-, B- 1 V-).
CoBpemMeHHbIE METOABI pa3/ieieHus] UUPKOHUS W Taduus. GTopuupkoHatsl U ¢GTOpradHatel.
[Ipumenenue coeMHEHUN UPKOHUS, raHUS U UX COCIUHEHUH.

92. XapakTepuCTHKa XUMHYECKUX CBOMCTB 1040 (pe3epdopaust). CylmHOCTh METOI0B CHHTE3A U
unaeHTuuKanuu pesephopaus.

93. Obmras xapakTepUCTUKA AIIEMEHTOB MOATPYIIbI BaHAIUA.

94. Haxoxzaenue BaHaausg B mpupoje. CrnocoObl M3BJIEYCHHs] BaHAAUS U3 Py U MOJTYYECHUS
METaJUIMYECKOro BaHaaus. CBOICTBAa MeTaUIMYECKOTO BaHaus. CoeIMHEHNs BaHAAUs B Pa3HbIX
crenensx okucieHus. CocTosHue WOHOB BaHaaus (+5) B KHUCHBIX M IIENOYHBIX BOJHBIX
pactBopax. [IpumeHeHnne BaHaius, CIIJIaBbl BaHAUS.

95. MuHepainbl HUOOUS U TaHTana. [[pUHIUIBI MOTy4YeHUs U CBOMcTBa MeTaluioB. CocTosiHuE
MOHOB HHOOMS (+5) u TaHTana (+5) B KUCIBIX U HIETOYHBIX pacTBopax. OKCUABI U TUAPOKCUIBI,
CONIM, KOMIUIEKCHBbIE coeluHeHus. Huobatel u TaHTanmaTel. MeToAbl pa3feneHuss HuoOus u
TaHTasa.

96. [Ipumenenne HUOOUS, TaHTala M UX COeAMHEHUH. NbsSN cBepXmpoBoAsIee METAITUIECKOE
coenuHeHre. CylIHOCTh M 3HAUEHHUE SIBJICHUSI CBEPXIPOBOJUMOCTH Ui Pa3BUTHUs HOBEWIIEH
TEXHUKH.

97. Obm1as xapakTepUCTUKA DIIEMEHTOB MOATPYIIIBI XpoMa.

98. MunepansHoe Cbhipbe Xpoma. [IpuHIUIEI TIepepaboTKH XPOMHUCTOTO Kene3Hska. CBOHCTBa
MeTtandeckoro xpoma. CriaBel xpoma. Baxneiimue coequnenust xpoma (+3). KommiekcHbie
coenmuHeHUsT xpoMa (+3), amMmmuakarbl, KBacibpl. XpomuTbl. CoemuHeHHs xpoMma (+6), ux
CBOICTBA.



99. Munepansl MonubaeHa H BoJbppama. MeToApl TOJTyY4eHHs METaioB. XHUMHYECKUE
coeHeHusT MonubOaeHa u Bodbppama. OKCHABI U TaJoreHUabl MoJuOAeHa W BoJdb(pama.
MounubneHoBbie 1 Bodb(hpamMoBbie KuciaoTel. CocTosiHre MonubaeHa (+6) u Bonbdpama (+6) B
BOJHBIX pacTBopax. M3onomucoenunenus. I'ereponomucoenunenus. Kapoumpr.

100. Coenunenus mMonubaeHa U BOJb(ppamMa B HU3KHUX CTEMEHAX OKUCIEHUs. BombppamoBsie
Opon3bl. MomubneHoBas u Boib(pamoBas cuHb. lIpuMeneHue mommbaeHa W BoJb(ppama.
MonubaeH u BoJab(ppaM Kak OCHOBA MIPOU3BOJICTBA KAPOTIPOUYHBIX M TBEPABIX CILIABOB.

101. CoenuHeHMsI 3JIEMEHTOB CO CBSI3bI0 METAJIII-METAILT (KJIACTEPHbIE COEAUHEHNUS).

102. OOmast xapakTepuctuka MapraHma. Ilpupomnbie coemuHeHus. [IpUHIMIBI TOTYYEHUS
MeTaoB. OKCHU/IbI, TUAPOKCUIBI, TAJTOTE€HU bl U JPYTUE COEIMHEHUSI.

103. OO6mas xapakTepuCTHKA 3JIEMEHTOB TpUaIbl jkene3a. [Ipuponnsie coenunenns. [TpuHmmel
nostyueHust MetayioB. OKCHJIbI, THAPOKCH/IBI, TATIOT€HU/IbI U APYTUe COCTUHEHUS.

104. ITpobnemMbl U NEPCHNEKTUBBl Pa3BUTHS HEOPraHUYECKOW XMMHUH. 3a/laud CHHTE3a HOBBIX
HEOPraHUYECKUX COEAMHEHHUH C 3aJaHHBIMH CBOICTBaMH (IIOJIYIPOBOJHUKH, TYTOIJIaBKUE M
CBEPXIIPOBOJSIINE CIUIABbI, KIACTEPHI U T.1.).

105. ®u3HKO-XMMHYECKHE METO/Ibl UCCIIEI0BAaHUSI HEOPTaHUYECKUX COETMHEHUH.

106. TIpoGnema nosyuyeHus: BEUIECTB CBEPXBBICOKOM UHUCTOTHI.

107. Metannooprannyeckasi 1 OMOHEOpraHu4ecKasi XUMUSI.

Pa3zpadoTumnk: —

Pl
g >

K.X.H, A.B. Kamesckuii

[Iporpamma cocraBiieHa B cooTBeTcTBUH ¢ TpeboBanusmu DPI'OC BO u ¢ yuerom
pexomeraanuii [IOOIT no Hanpasnenuro u nmpodunio moarotoBku 04.03.01 — «Xumusi».

[Iporpamma paccMoTpeHa Ha 33cgnannu Kadeapsl 001el 1 HEOPraHUYECKONH XUMHUHU

«24» ampenst 2024 r., npotoxdi|Ne 5.

3aB. xadenpoit /A. 10. Cadponos/

‘/,/)('f/

Hacmosawas npocpamma, ne ﬁmem Obimb  8ocnpoussedeHa HU 8 Kakou ¢hopme 0Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopuvl-pa3spabomyuxka npocpammol.
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