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1. IEJM M 3AJAYA JACHUTIIAHDI:

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
MHTEpIIpEeTalMK YIIyOlIeHHbIX 3HAaHUHM MO JpyruM paszesiaM XUMHH, COJAECHCTBOBATh Pa3BUTHIO
Hay4HOT'O MUPOBO33PEHUS CTYIEHTOB.

B pe3ynbraTe M3ydeHHs1 JaHHOTO Kypca CTYJIEHTHI JOJDKHBI ITIO3HAKOMUTBCS C TEOPETUYECKUMU
OCHOBaMHU 0a30BbIX pa3JeliOB XWMUHU, OCBOUTb OCHOBHbIE 3aKOHOMEPHOCTH HPOTEKAHUS
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, OCHOBHBIMH 3aKOHOMCEPHOCTAMH IPOTCKAHUSA PA3TNYHBIX
TUIIOB XHUMHWYCCKHUX peaKHI/Iﬁ C YydJaCTHUEM HCOPraHMYCCKHX BCHICCTB, OCHOBHBLIMH
METO/IaMHU U MpueMaMu paboThl B TaOOPATOPUSIX HEOPTaHUYECKON XUMUM;

2. 3aKpenuTh HEOOXOAMMBIN MOHITHHHBIN amiapar, OCHOBHBIE 3aKOHBI 1 3aKOHOMEPHOCTH,
OIMMCBIBAIOIIMEC PA3BUTUC Hpe)ICTaBJ'IeHI/II\/'I 0 XHUMHYECKOU CBSA3H B MeTajliax, OCHOBax
TEPMOJUHAMHUKUN W KHUHETHUKH, 3aKOHOMCPHOCTAX IIPOTCKAHUA IJICKTPOXHUMHNYCCKUX
MIPOIIECCOB B PACTBOPAX;

3. copmupoBaTh yMEHHE MPOBOJIUTH OSKCIICPUMEHTAIBHBIE pPa0OTBI IO TOTOBBIM
METOJIMKAM, BBITIOJHITH CTaHAAPTHBIC OINEpalui Ha COBPEMEHHOM O00OpYyIOBaHMHHU,
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 POJM W MecTe OoOmeld XWMMHW W HEOPraHWYeCKOHW XHMHUHU
METaJUIOB B CHCTEME HAyK U B TIPO(ECCHOHATBHON eI TETHHOCTH.

Il. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO:

Jucuunauna «Merauiideckass CBS3b. XHMHS METAZIOB» OTHOCHUTCS K 0a30BBIM
aucuuIuinHam oos3aresnpHoi yactu (51.0.17).

2.2. CoBpeMeHHasi oOmass ¥ HeEOpraHuveckas XuMHUs Oa3upyercs Ha OCHOBHBIX
MOJIOKCHHUSIX XUMHUH, YCBOCHHBIX CTYJCHTAMHU B IMPOIIECCE M3YYCHHS 3TOTO MPEIMETa B LIKOJIC.
Kypc oOmieit 1 HeopraHMYecKod XMMHUU UMeeT (pyHIaMEHTalbHOE 3HAYCHHUE B CTAHOBJICHUU
CICHUAINCTA ITUPOKOTO TPOQHIIs, XMMHUKA-UCCICIOBATEIs U XUMUKa-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:

«Ananmurudeckast xumus» (b1.0.18),

«Dusnueckas xumus. Xumuueckas tepmoauHamuka» (b1.0.23),
«Dusnueckas xuMmus. XuMuueckas Kuaetuka u karanusy» (b1.0.24),
«Xumudeckas TexHosorus» (b1.0.27),

«buoneoprannueckas xumus» (b1.B.07),

«Kpucramnoxumus» (b1.B.06),

«'uapoxumus» (b1.B.J1B.08.01),

«OcHoBsl Heoprannueckoro cuate3a» (b1.B.J1B.01.01),



a TaKKe JJIS BBIMOJHEHHS KBATM(DUKAIMOHHBIX paboT u GopMUpOBaHUS NPO(ecCHOHATBHBIX
KOMIIETCHIIU .



I1l. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJIMHbI

[Ipouecc

OCBOCHHA JHUCHUIIIINHBI

HampaBieH Ha (OpMHUpOBaHHE KOMIETEHIHI

(amemenToB crnenyromux kommnereHuuii) B coorBerctBun ¢ ®I'OC BO u OIl BO no nannomy
Hanpasnernuio noocomosxu 04.03.01 «Xumusny, npoguis: meopemuueckas u NPUKIAOHASL XUMUSL.

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

KoMmnerenuus HNuauxaropsl PesyabTaTsl 00yueHus
KOMIIeTEeHIM I
OIIK-1 Cnocoben NIK onk-12 [pennaraer 3HaTB. TEOPETUYECKUE OCHOBBI
aHAIM3UPOBATh 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
WCITOJIb30BAHUS OCHOBHBIX
METOJIOB XUMHUYECKOTO
HUCCIICIOBAHUA. Nmets

MpeCTaBIeHHE 00 OCOOEHHOCTSIX
00BEKTOB HCCIIEIOBAHUS.

YMeTh: IOAr0TaBINBAThL OOBEKTEI
UCCJICIOBAHUS, IPOBOIUTH
AKCTIEPUMEHTAIIbHBIC
HUCCIIEN0BAHMUS 110 3aJaHHOU
MeToJuKe, paboTaTh Ha
anmaparype, IpuMeHsIeMOU B
HEOPraHUYECKHUX UCCIICTOBAHUSX.
Baanerb: HaBbIKaMU TPUMEHEHUS
TEOPETHYECKUX OCHOB TIPH
CHHTE3€ M MCCIEI0BAaHNH
HEOPraHUYECKUX 0OBEKTOB U
paboTe ¢ pacTBOPEHHBIMHU B BOJIC
HEOPraHUYECKUMH BEIIECTBAMU I10
TOTOBBLIM METOIUKAM.

OIIK-2 Cnocoben
IIPOBOIUTH C COOJIIOICHHEM
HOPM TE€XHHKH
0€30MMacHOCTH XUMUYECKUI
9KCIEPUMEHT, BKIIIOYAs
CHHTE3, aHaJIN3, H3yUYCHUE
CTPYKTYPBI U CBOWMCTB
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 CHHTE3 T10
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
MI0JIb30BaTEIs OLITOBOTO
NEPCOHAJIBHOTO KOMIIBIOTEpA U
IMpaBurJia MOJIb30BAHUSA UMH JJIL




U IIPOLIECCOB C UX y4aCTUEM
C UCIOJIB30BAaHUEM
COBPEMEHHOM
BBEIUMCIIMTCIBHON TEXHUKHU

HaITpaBJICHHOCTHU

y4eOHBIX M HaYUHBIX LEJIEH.
Ymersn: 0OpabaThiBaTh
pe3yIbTAThI OMBITOB U PACUETHBIX
paboT ¢ IpUMEHEHUEM
CTaHJAPTHOTO MPOTPAMMHOTO
obecneuenus noctynsbix [1K.
Baajnersb: HaBEIKAMU
NPECTaBJICHUS PE3Y/IbTATOB 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-6.4 'oTOBUT
MPE3CHTAIHNIO TI0 TEME
paboTHI U TIPEACTABIISIET €€
Ha PYCCKOM U aHTJIMHACKOM
SI3BIKAX

3HaTh: MpaBWIa COCTaBJICHUS
MIPOTOKOJIOB OTYETOB XUMHUECKUX
OTIBITOB, IIPUMEHSITH OCHOBHBIC
3aKOHBI XUMHH 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

TpynoeMKoCTh JTUCHUIIMHBI COCTABJISIET 9 3a4eTHBIX eAUHUL, 324 yaca, B TOM 4ucJe 1.75 3a4eTHbIX einHUL, 54 yaca Ha 3a4éT U
K3aMeH.

®opMa IPOMEKYTOYHOH aTTeCTAlMU: 3a4ém, IK3AMEH.

4.1 Conepixkanue IUCHMILVIMHBI, CTPYKTYPHMPOBAHHOE [0 TEMaM,
€ YKa3aHHeM BHM/I0B Y4eOHbIX 3aHATHII U OTBEJICHHOI0 HA HUX KOJHYeCTBA AKA/IeMUYeCKUX YacOB

Buapl yue6HO# pabOThI, BKIIFOYAsI CAMOCTOSATEIbHYIO PaboTy
oOyuarouxcs U TpyA0EMKOCTh
(B "acax)
DOpMBI TEKYIIETO
s KOHTPOJIS
o
= KonTtakTHas paboTa mpenogaBaTesis ¢ 00yJaroruMucs ts} YCIIEBaEMOCTH;
Pasnen mucrumiinyel/ TeMBI 3 <
No /it S ‘;; dopma
D v
&) = MPOMEKYTOYHOUI
=| aTTecTaIlluu
JlaGopaTopHble U IPaKTHUYECKUE 5]
= (no cemecmpam)
3aHATHS g
Jlexuuu kee/ 5
1 W3 nux KOHCY/IbTaIluH 3
Bcero gacos IpaKTHIeCKast =
IIOATOTOBKA @)
[IpoBepka 0T4ETOB 1O
1 METAJUIMYECKOE COCTOSIHUE 2 4 4 1 10 JIP
BELLECTBA. METAJUIMYECKAS CBS3b 14 » IPAKTUICCKUE
3aJJaHusl, CEMUHAPbI
METOJIbI HCCJIEJOBAHIS [TpoBepka 0TUETOB 1O
2 B3AMMO/IENCTBHI B 2 10 4 4 1 8 JIP, mpakTuyeckue
METAJIIOXUMUYECKUX CUCTEMAX
3aJjaHusl, CEMUHAPBI
[TpoBepka 0TUETOB 1O
3 METAJUIOXAMUS (KOPPO3MS1, KIIACTEPbI) 2 6 4 4 1 10 | JIP, mpakTudeckue
3a/laHusl, CEMHHapbI




IIEJIOYHBIE METAJIJIBI. OBIIVE
OCOBEHHOCTH XMMUH HIEJIOYHbIX
METAJIJIOB

IIpoBepka 0T4ETOB 11O
JIP, npakTrnueckue
3aJlaHUsl, CEMUHAapbI

BEPUJUINI, MATHHH,
LIEJIOYHO3EMEJIbHBIE METAJIJIbI

IIpoBepka 0T4ETOB 11O
JIP, npakTrnueckue
3aJ1aHUsl, CEMUHapbI

AJIIOMUHUN

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

MOAI'PVYIIIIA I'AJUIUAA

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

I[NIOATPVYIIIIA TEPMAHUA

IIpoBepka 0T4ETOB 1O
JIP, mpakTrnueckue
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 (CKAH/IUH,
WUTTPUIA, IAHTAH, TJAHT AHOH/IBI)

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

12

IMNOAI'PYIIIIA TUTAHA

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

13

MIOJTPYIIIIA BAHAINS

[IpoBepka 0T4ETOB 11O
JIP, mpakTrueckune
3aJlaHusl, CEMUHAPBI




IIpoBepka 0T4ETOB 11O
14 | NOATPYIIIIA XPOMA 2 2 5 5 - 2 JIP, npaktuueckue
3aJlaHUsl, CEMUHAapbI
IIpoBepka 0T4ETOB 11O
15 MAPTAHELL, )KEJIE30, KOBAJIBT, HUKEJIb 2 2 12 12 1 4 JIP, npakTnueckue
3aJIaHUsl, CEMMHapbI
IIpoBepka oTuera 1o
16 KoHTpO/ILHbIii cHHTE 2 - 8 8 1 28 | KypCOBOMY CHHTE3Y,
3alUTa OTYETa
17 3auéT, 3K3amMeH 54 3ader, SK3aMeH
Hroro yacos 72 108 108 12 77

B paboueii npoepamme no oucyuniune npu 8blNOJIHEHUU 1aO0PAMOPHLIX pabom npeodycMompera RPAKmu4ecKas no020moeKa & 81oe 8biNOIHeHUS

OMOENbHBIX BUO08 PabOm, CE3AHHBIX C DYOyuel NPoheccuOHaNIbHOU 0esIMenNbHOCHbIO.

4.2 T1;1aH BHeayIUTOPHOI CaMOCTOSITEIbHOM Pad0ThI 00YYAKOIIUXCS 10 TUCIHUILINHE

Cemectp

CamocrosTensHas pa60Ta O6yanOHlHXC5I

Hazpanue pasaciia, TCMbI

Bun camoctosiTenbHOM paboThI

Cpoku
BBITIOJTHEHHS

3arpatbl
BPEMEHHU
(uac.)

OneHo4yHOE
CPEICTBO

V4eOHO-MEeTOANYECKOE
obecrieueHue
CaMOCTOSITENBHOM padoThI




CamocrositenbHas paboTa 00yJaronIxcst

y‘le6HO-MeTOI[I/I‘leCKOG

Cemect HasBanue paznena, TeMbl c 3arpartsl OlLieHOYHOE obecrieueHne
C OKH o
P P ’ Bun camocrositensHOM paboThI P BpEMEHU CPEJCTBO CaMOCTOATENLHOMH PaboThl
BBITIOJIHCHUA
(dac.)
METAJUIMYECKOE COCTOSTHUE Heopranuueckast XuMus
BEIL[ECTBA. METAJIJINYECKASI CBSI3b )
CreIeHb yqe6.}gﬂﬂ cTryzl. By30B: B 1\3,1 T./
. i N CTbJKOB. - -
¢deBpaiib- AKTHUBHOTO pen. 0. /1. Tp
2 [ToaroroBka k ceMuHapy 10 Axanemust. - (Bbicuiee
MapT yqacTus B npodecCroHaTbHOS
CEMHHape obpazosanue: EcTecTBeHHBIE
HaYKH).
METO/Ibl UCCJIEJOBAHM Heopranuueckast XuMus
B3AMMO/IEMCTBUI B .
METAJUIOXUMHUYECKIAX CUCTEMAX Crenenn y4eb. ans eTyn. Bysos: B3 1./
pen. 0. 1. Tpetbsikos. - M. :
MapT- aKTHBHOTO
[ToaroTtoBka k ceMuHapy 8 Axaznemust. - (Bbicuiee
ampesb yqacTus B npodeccroHaTbHOE
CceMHHape obpasosanue: EcTecTBeHHBIE
HaYKH).
METAJUIOXUMUS (KOPPO3IIS, 3a/1a41 U YIpakHEHNs 110
KJIACTEPBI) il - aeh 5
C ereHs OOIIEH XNUMHUH : Y4€0. ITIOCOOUEC
T / H. JI. I'nunka. - U3x. crep. -
AKTHBHOI'O M. : KnoPyc, 2011. - 240 c.;
IToaroToBka k cemunapy. [lonarotoBka u (bepars y4acTus B Heopranuyeckas XuMus
HaIMCaHUE OTYETOB all p enb’ 10 CEMHUHape. yueb. uist Ty, By3oB: B3 1./
p HpOBepKa pen. IO. II TpebeIKOB. -M.:
oTueTa 1o Axanemus. - (Bricmiee
IPOPECCUOHAIIBHOEC
paborte. YO Og P i
pa3zoBaHue: EcTecTBeHHBIE
HAyKH).
IMEJIOUHBIE METAJUIBL OBLLIUE CreneHb Mertoauueckue yKazaHus
OCOBEHHOCTH XUMMU ILEJIOUHBIX
METAJUJIOB AKTUBHOT'O K IPAKTUKYMY
aCTuAd B «MeTtamnudeckas CBA3b.
[ToaroroBka k cemunapy. Iloaroroska (bepais 4 Z:MHHa o
Y HaIlUCaHHUE OTYETOB p pe. XUMHs METAILIOB)
[IpoBepka
oTYeTa 1o

pabote. YO




CamocrositenbHas paboTa 00yJaronIxcst

y‘le6HO-MeTOI[I/I‘leCKOG

Cemect HasBanue paznena, TeMbl c 3arpartsl OlLieHOYHOE obecrieueHne
~ OKH “
P P ’ Bun camocrositensHOM paboThI P BpEMEHU CPEJCTBO CaMOCTOATENLHOMH PaboThl
BBITIOJTHCHU S
(dac.)
BEPUJUIMIA, MATHHIA, MeTo TyecK HHST
L{EJIOYHO3EMEJIGHBIE MET AJIJIBI CTOIMHCCKIC yKa3a
. IIposepk K IIPAKTUK
IloaroroBka u HalmMcaHue OTYETOB MapT 4 poBCpKa 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
8 [TpoBepka K IPakKTUKYyMy
oT4Yera 1o «MeTanueckas CBS3b.
paborte. YO XuMUsT METaJIOBY
NOATPYIIIA TEPMAHMA Meroarueckue ykazaHus
IIpoBepka
.. K MPaKTHKYMy
IloaroroBka 1 HalmMcaHUe OTUYETOB 4 OTYeTAa MO
«Meranamueckas CBA3b.
pabote. YO
XUMHSA METAJUIOBY
HIOAT'PYIIIIA MEZIA IToaroToBKa ¥ HAMCAHUE OTYETOB Mertoanyeckue yKa3aHus
IIpoBepka
K IPaKTUKYMY
arnpeb 4 oTYeTa 1o
«Meranamueckas CBS3b.
pabote. YO
XUMHSA METAIIIIOBY
TIOATPYIIIIA IIAHKA IpoBepxa MeToanueckne yKa3aHust
- 0TYeTa 110 K IIPaKTUK
IToaroToBka u HalmcaHue OTYETOB arpenb 4 P My
pa60Te. YO «MeTananueckas CBA3b.
XHUMHUS METAIIOB)
PEJIKO3EMEJILHBIE DJIEMEHTEI Heopraauueckas Xumusl :
(CKAHJIMI, UTTPUIA, TAHTAH, 6. Ju1s CTVIL BY30B: B 3 T. /
JIAHTAHOU/IBI) Crerens yueb. 1 yii. BY30B: :
[ToaroroBka k ceMuHapy o Teme pen. 0. JI. Tperbskos. - M. :
3 MapT- aKTUBHOTO
KPEJKO3EMEJIBHBIE DJIEMEHTBI (CKAHHH, ALDEILE 4 Axazemus. - (Bsiciuee
y acTHs B
HUTTPUH, TAHTAH, TAHTAHOHIBI)» p yi npodeCCHOHANBHOE
CCMHMHape obpazoBanue: EcrecTBeHHBIE

HAYKH).




CamocrositenbHas paboTa 00yJaronIxcst

y‘le6HO-MeTOI[I/I‘leCKOG

Cemect HasBanue paznena, TeMbl c 3arpartsl OlLieHOYHOE obecrieueHne
C OKH o
P P ’ Bun camocrositensHOM paboThI anolimemm BpEMEHU CPEJCTBO CaMOCTOATENLHOMH PaboThl
(dac.)
TIOATPYIIIA TUTAHA [MoaroroBka u HamMcaHUe OTYETOB IIpoBepka Meroauueckue yka3zaHus
anpess 2 OT4YeTa I10 K MPAKTUKYMY
padote. YO «Meranamueckas CBS3b.
XUMHS METAIIOB)Y
NOArPYIIIA BAHALIA Tposepxa Merouyeckue ykazaHus
N K IIPAKTHUK
[ToaroroBka ¥ HalmKCaHUE OTYETOB anpenb 2 oTHeTa 1o P M
pabore. YO «MeTanueckas CBS3b.
XUMHSI METAIIOB)
TMOATPYIIIIA XPOMA IIpoBepka Meroarueckue ykazaHus
N K IIPaKTHK
[ToaroTroBka ¥ HamKMcaHUE OTYETOB anpenb 2 OTHeTa 110 P e
pabore. YO «MeTanueckas CBS3b.
XUMHSI METAIIOB)
g‘yﬁf EF J?EE”’ KEJIE3O, KOBAJIBT, IpoBepka MeroauuecKkre yKazaHus
N . K TIPaKTHK
[ToaroToBka u HamMcaHuEe OTYETOB arnpenb-mMai 4 OTHeTa 1o P My
pa6ore. YO «Meramnnyeckas CBS3b.
XuMHS METAIIIOB)
ITposepka Heopranunyeckas XI/IMI/IS[/ : yueO.
Konmponwvnotit cunmes Ans cIyn. Bysos: B 3 ./ pen. 1O.
. CTBhSIKOB. - . aacMus. -
14 oTYeTa 110 Tp M. : Ax
KypCOBOM
IToaroTtoBka K MPOBEIACHUIO CHHTE3a, yP y (Beiciiee npogeccuonabHoe
. . CHUHTC3Y. obpazoBanue: EcrecTBeHHbIE
HaIlFCaHue oTuéTa, IMOJArOTOBKA Mait 28 Sammra HayKu),
IIpE3CHTAaOuA Mertoauueckue yka3aHus K
KypCcoBOro MpakTUKymMy «MeTamuaeckas
CHHTC3a CBsA3b. XMMHMSI METAILIOB)
OO11ast TpyA0€MKOCTb CAMOCTOSITEJIbHOM pabOThl MO JUCHHUILUIMHE (Yac) 77




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 69
JUIsSl JAHHOW TMCIMIIJIMHBI (Yac)

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

3aHATHUS JICKITMOHHOT'O THIIA, J'Ia60paT0pHI)IC pa6OTBI, CCMUHAPCKUC 3aHATUA U T'PYIIIOBLIC KOHCYJIbTAIUU, NHAWNBUYAJIbHYIO pa60Ty

oOyuaronuxcs ¢ MpernojaBaTesieM.




4.3 Copep:xanue y4eOHOro MaTepuaJia

Coz[ep)KaHne pa3aejioB U TEM NJUCHUIJIUHDBI

1.1. METAJUIMYECKOE COCTOAHUE BEILECTBA. METAJUIMYECKAS CBA3b

[lonoxeHue 31€MEHTOB C METAIMYECKUMM CBOMCTBAMHU B IEPHOJUYECKOH CHUCTEME.
OOuue cBOMCTBA METANIOB U HUX OOBSICHEHHS C IIOMOIIBIO TEOPUH 3JIEKTPOHHOIO Tas3a
(kmaccuyeckoil W  KBaHTOBO-MexaHumdeckol mno ®epmu-Zupaxky). [lpuHiun moTHeimen
VIIAKOBKH aTOMOB B KpHCTaUTMYecKoil pemierke. [lommmopdusm (auioTponus) MeETauioB.
OOmue cBeneHuss O MONMMOPGU3ME M AIOTPONMK HEOPraHWYECKHX COeAMHEHUU. Tpu
OCHOBHBIX THIIa KPUCTAJUNIMYECKUX PEIIETOK MEeTaIoB. Mojienb, 00bsICHSIOMAs BOSHUKHOBEHHE
METaJNIMYecKol cBs3M (Ha npuMepax MoOJIeKyn OeH3oja, KpucTaulax rpadura, IUTHS,
Ooepumusi). [lpeacraBieHne O 30HHOW TEOPUU KPUCTAUIOB (CYIIHOCTh Teopembl bioxa,
npejcTaBieHre O 30Hax bpumosHa, K-Bekrop, BajeHTHas, 3ampelieHHas 30HbI, 30HA
npoBoauMoctr). O01Iee 3HaYCHUE 30HHON TEOPUH I XUMUM TBEPJIOTO COCTOSIHHS BEIIECTBA.
[IpoBOJHUKH, MOJYIIPOBOJHUKH, TUANIEKTPUKU. [lomymeTamisl U COBpEMEHHOE MpecTaBlIeHUe
00 ux mpupoje (30HHOE CTPOEHWE KPUCTAUIOB IMOJIYMETA/UIOB). 3HAYCHHE TMOJIYMETaUIOB B
Pa3BUTUU XUMHUH U (GU3KMKH TBEPAOTO Teja. TaMMOBCKOE COCTOSTHUE 3JIEKTPOHA Ha MOBEPXHOCTU
TBEpAOro Tena. PEKOHCTPYKIUS TOBEPXHOCTH.

1.2. METO/IbI UCCJIEJIOBAHUS B3AUMOJIEMCTBUIM B METAJIJIOXUMUYECKUX
CUCTEMAX

CmiaBel METAJIOB M MeToAbl WX u3ydeHws. [IpaBuno daz. daza. Kommonent. Yucio
creneHeir cBoOobl. [lpumepbl mnpumenenus npaBuia (a3, DUBHKO-XUMHUYESCKUN aHAIIN3.
[Tpunnumer HenpepsiBHOCTH U cooTBeTcTBUS (10 H.C. KypHakoBy). Kpussie oxmaxaenus. Turbl
nuarpamMm  IuiaBkocTd. CucTeMbl HE 00pasyloline XUMHYECKHX COEIUHEHHH (¢ mpocToit
OBTEKTUKOW, TBEpIble pPACTBOPbl C HEOrPaHWYEHHOW U  OTPAaHUYECHHOM  B3aUMHOMU
pacTBOPUMOCTBIO, JUArpaMMbl —HepuTekThyeckoro Tuma). CucreMbl ¢ 0Opa3oBaHHEM
XUMHUYECKUX coeauHeHuil. Murepmetamnnueckue coenuHeHus. JlanbTOHHABI U OepTOIUIUIbI
(coemunenust KypnakoBa, ¢a3bl JlaBeca, (a3pl BHeApeHUs, AJIEKTPOHHbIE coequHeHus HOm-
Po3zepn).

1.3. METAJUIOXUMUIA

Knaccudukanusi 31eMeHTOB-METAVIOB ¢ TOYKU 3PEHHS] MX METAJUIMYECKOTO CTPOCHHUS.
[lepexonubie arneMeHThI (OIpeaesaeHne, 0COOEHHOCTH CBOMCTB). Psa HampspkeHH METalioB U
ero  TepMoaMHaMuyeckoe  obocHoBanue.  Koppo3uss ~ MmerauioB  (XuMuyeckas |
AIIEKTPOXUMUYECKAs), BUIBI IIEKTPOXUMHUECKON Koppo3uu. CrocoObl 3alIUTHI METAIJIOB OT
KOppo3uu. JluaroHajabHOE€ CXOACTBO 3JIEMEHTOB. ['eoxmmuueckue "3Be3abl" A.E.Depcmana.
CoenMHeHUs TEPEXOTHBIX SJIEMEHTOB CO CBS3bIO METaI-MeTain (KiIacTepbl). MeTauibl Kak
OCHOBA MHAYCTPUH. 3HAUCHHE METAJUIOB B HAPOJHOM XO3SHCTBE U OOOPOHBI CTPaHbl. MeTaibl
KU3HU.

1.4. ITEJIOYHBIE METAJIJIbI. OBIIME OCOBEHHOCTH XUMWU HIEJIOYHBIX
METAJIJIOB



®opMBbl HAXOKAEHUS B IpupoJe. MuHepaibl. MeToibl OJIy4eHHs IPOCTBIX BEIIECTB, UX
cBoiictBa. Kucmopoanesie coenuHeHHs (OKCHUJbI, TEPOKCUABI, HAANEPOKCUIBI, O30HUJbI).
3aBUCUMOCTh YCTOMYMBOCTHU OTAEIbHBIX KHUCIOPOJIHBIX COEAMHEHUH OT pa3MEpOB HOHOB
MeTtauioB. O01acTh TEPMOIMHAMUYECKON YCTOMYUBOCTH COSMHEHUH IEJIOYHBIX METAJUIOB.

JIUTUIA. Oco6eHHOCTH CTPOCHHS ATOMA U MOHA JTHTHS U CBA3aHHBIC C THM aHOMaJIbHbIE
CBOMCTBA COCIMHEHUN JIMTHUS: TEPMHYECKass HECTOMKOCTh €ro COJIH, aHOMajbHasd
pactBopumMocTh (xyopua, ¢ocdar). Baumoaeiictue ¢ azotom. ['mupua autus. CKIOHHOCTH
cojied suTUa K rugparanuu. Jlutuii-kommiaekcooOpasoBarenb. CXOJACTBO  HEKOTOPBIX
COEJIMHEHUH JINTUS U MarHusl.

HATPU. CymHoCTh METOI0B TOJIydeHHUs eAKoro Hatpa. Kpucraminoruapare! cynbdara
u KapOoHaTa HaTpus, TeKToruapaTel. Hutpat Harpus. ['anorenuast Hatpus. ['uapun Hatpus.

KAJIMA. Cnocobsl momydeHuss emkoro kamms. Kamuiimas cemutpa. Kanmiinbie
ynobpenus. Hatpuii u xanuii - MeTauibl )KU3HU.

PYBUJIMA u 1IE3UI. Py6bunuii u uesuii - pejkue menodnbe MeTamisl. [IpuMeHeHue.
HoBeie 065acTi mpuMeHEeHUs ET0YHBIX METAJIOB U UX COSAMHEHUH.

1.5. BEPUJIJIMA. MATHUM. IIIEJIOYHO3EMEJILHBIE METAJIJIBI

OO01ras xapakTepucTHKa CBOMCTB 3JeMeHTOB. MuHepaibl, 00J1aCTH TEpMOINHAMUYECKON
YCTOMYMBOCTH COCTMHEHUN OCPUILITNS, MAarHUS M IEJI0YHO3EMEIIbHBIX AJIEMEHTOB (METAIIOB).

BEPUJUJINI. Mertanmideckuii Oepuyuiiii U ero cBOMCTBA. ['Mapokcua Oepuiums, COJiu
Ooepmuss U Oepwiarel. KommiekcHble coennHeHUs OepHILINs, OCOOEHHOCTH MX CTPOECHHUS.
DneKkTpoHOoAePUITUTHBIE MOJIEKYIbI. [[puMenenne Oepuiusi.

MATHUN. CroiicTBa MeTamunueckoro Maraus. CruiaBbl 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 METAJUIMYECKOr0 Kaiablusd. OKcua 1
TUAPOKCHU KalbIUs, TUAPUI U HUTpUI Kanblusa. CoJep’kaHue COJied KalbIUsl B PEUYHON U
MOpckoW Boje. JKecTKocTh BOJbI (BpEMEHHas U IOCTOSIHHAs), TPaayChl IKECTKOCTH.
CoBpeMeHHbBIC METOJIbl OYMCTKU BOJABI (MOHHBIA 0OMEH). MajopacTBOPUMBIC COJIM KaJIbIIHS -
kapOoHaT, okcanar, cyiabdar. I'umc, ero coiictea. [IponsBoacTBo 1emeHTa. OCHOBHBIE YEPTHI
XUMUW CTpOHIMS, Oapust ¥ paaus. CBOWCTBa METAIOB M HMX coeauHeHui. [Ipumenenue
CTPOHIIMSI, Oapusi, paius U UX COCTUHEHHU.

1.6. AJIIOMUHUN Munepansl amoMuHHsA: GOKCHThI, HedennH u jap. CYIIHOCTH
mporeccoB  mnepepaboTku OOKCMTAa HA OKCHJA alIOMUHHUSA, TPUHIMUIBI  [POU3BOJICTBA
Metaiuyeckoro amomuaus. CrutaBel  amomuHus.  Kopywa. VckyccTBeHHblE PYOMHBI.
AmomuHatel. Amomotepmusi. Oxkcup, amoMuaus. Conu allfOMUHUSA, UX TUIpoau3. ['mapokeuna
amomuaus. Ctpoenue rugpokcuoB. [loaumepusaius 3a cueT mpoIeccoB OSIUN U OKCOJISIUN.
Kowmmnekcusie coenuuenus amoMmunus. Kpuomurt. KBacubl. be3BoaHble W TuIpaTupoBaHHbBIE
raJIoTeHU bl atoMuHUS. ['uapua amoMuHus, amoMoruapua autus. CyocoeIMHeHNs aTlOMUHUSL.
Peaknuu aucnponopiOHUMpPOBAaHUS U KOHIpoHopuuoHUpoBaHus. [lodyueHue CBEpXUMCTOTO
ATIOMHUHHUS U3 CYyOCOSIMHEHU.

1.7. IIOAT'PVYIIIIA T"AJIJIN A

OOmiasi xapaKTepUCTHKA SJIEMEHTOB MOArpymnmnbl. McTopus OTKpbITHS Tamums (dKa-
AMIOMHUHMS), Tpeackazanue cBoictB ramwms J[.W.MenneneeBsiM. [lepuonudeckuii 3akoH
JA.N.MeneneeBa - OCHOBa [JaJbHEWILEr0 pa3BUTHUA HEOPraHUYECKOM xumuu. HaxoxaeHue
rajuids, UHAUS ¥ Taus B npupoje. CylHOCTh NPOLECCOB BbIACICHUS TaJUTUsl, UHIUS U TaJLTUS
n3 pya. CymHOCTh METOJOB IMOJY4YEHUST MeETauioB. BoccraHoBieHME rauMs rauiaMon
AJTIOMHUHUS B IIEJOYHBIX pacTBOpax. ['ajuinil, UHIMN U TAJUIMK - PACCEIHHBIE DIEMEHTHI.



Merannuueckuil rajjuii, ero ¢puzndeckue U XuMHUecKue cBoiictBa. [Ipupona HuU3KOM
TEMIEPATYPHI IJIABJIEHUS U BBICOKOM TeMriepaTypbl kuneHus ramusa. Coenqunenus ramwus (+3)
n rawmsa (+1). Okeugel rammst. I'mapoxeun rammus (+3). Conu raums M UX THAPOJIU3.
I'annarsr.

Merammueckuit unami. Ilpumenenue cmiaBoB uHausa. CoeAMHEHUS WHIUS B
pa3nuuHbIX cTeneHsx okucnenud. I'mapokenn unaus (+3). Conu unaus (+3), UX rUAPOIIU3.

Mertamnnueckuid Taaami. Coenunenus tamwus (+1) u (+3), 0coOOEHHOCTH UX CBOWCTB.
OCOOCHHOCTH XMMHU TAJIHA. YCTOWYMBasi CTETeHb OKucieHus. [IpencraBienus 00 MHEPTHOM
Iape BAJICHTHBIX WIEKTPOHOB W IIPUPOJA 3TOrO sBieHUs. lIpuMeHeHue COeaVHEHUWM rajuius,
UH/MS U TaJUIMS B TIOJYIIPOBOIHUKOBOM TEXHUKE U JPYTUX 00JIACTSX.

1.8. IOATPYIIIIA TEPMAHUA

OOmiast XxapaKTepuCTHKa JIEMEHTOB moarpynnsl. Haxoxaenue B mpupone. [lomydenne
MPOCTHIX BEMIeCTB. MICTOPUS OTKPBITHS TepMaHUs (9Ka-CUIIITNS ).

CpoiictBa repmanusi. Coenunenusi repmanus (+4). Jluokcua repMaHus, repMaHarhl.
Terpaxnopun repmanus. I'mapunsl. CoenuHenust repmanus (+2). ['epmManHuii kak BaKHBIN
TIOJTYITPOBOTHUKOBBIN MaTepHuall.

CeoiicTBa -, - u y-0J0Ba. o-0J0BO - "OecmeneBoi" momynpoBoaHuK. [Ipupona
"kpuka" onoBa. CoenuHeHust oyioBa (+2). BoccraHoBHUTENbHBIE CBOWCTBA COEAMHEHUN 0JIOBa
(+2). Coenunenus onoBa (+4). Oxcup osioBa. ONOBSHHBIE KUACIOTHI, UX cTpoeHue. CTaHHATHI,
THOCTaHHATHI, cyabpuasl osoBa (+4). XnopHoe onoBo. KoMmekcHble coenHeHus oioBa (+4).
[Tpumenenue osoBa u ero coeaguHeHnid. CrijiaBbl 0JIOBA.

CpoiictBa Metajuinueckoro cBuHma. CoenuHeHus cBuHma (+2). OKcUa M THIPOKCUT
ceunna. Coemunenust cBuHna (+4).IlmomOarel, ux crtpoenune. KoMriuiekcHbIe coeauHEHUS
ceuHna (+4). IlpuHnmmel TEepepabOTKM  CEPHHUCTHIX CBUHIOBBIX pyd. [IpuMeHeHue
METAJUIMYECKOT0 CBUHIIA U €ro coequHeHui. CIuiaBbl CBUHIIA.

1.9. TIOAI'PYIIIIA MEIN

OO1ast XapakTepUCTUKA FJIEMEHTOB MOATPYIIIIHL.

[Ipupoausie coenuueHuss Meam. CyIIHOCTb MPOIIECCOB HM3BICUEHHUS MEIU U3 PyI H
noixydeHue meau. CBoicTBa MeTauTMYecKo Memu, ee crutaBbl. CoequHenus meau (+1), (+2).
Comu meau (+2), cTpoeHHE KPUCTAUIOTUIPATOB C HEUYETHBIM KOJUYECTBOM MOJIEKYJ BOJBI.
Kommnekcusie coennnenus. [Ipaktnyeckoe UCIOJIb30BaAHUE MEAU U €€ COSAMHEHU.

OCHOBBI TIOJIYYCHHSI U CBOMCTBA MeTayummueckoro cepedpa. CrutaBel cepebpa. Ipomecc
cepeOpenus. [lonarue o mpomecce dororpadupoBanus. CBOWCTBAa BaXHEHIIUX COCAMHEHUMN
cepebpa. KomruiekcHbie coemuHeHue cepedpa, UX CBOICTBA, CTPOSHUE U UCIIOJIb30BaHNUE.

CamMopoaHOe 30J10TO, 30JI0TOCOAepKalue pyabl. [[pUHIUIBI U3BJIEUEHUS 30JI0Ta U3 PY/I.
CpoiicTBa MeTAIITMYECKOro 30J10Ta. [Iporecc pacTBOpeHHs] METAUTMUECKOTO 30JI0Ta B paCTBOPax
LUAHUCTBIX cosield. [IpuyrHa WU3MEHEHUs OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO COCTOSHUS
cuctemsl AU, Au*! mpum o6paszoBaHME pacTBOPUMOro KomriekcHoro axmoHa [Au(CN)g].
Boigenenue 30510Ta M3 LIMAHUCTBIX PACTBOPOB METOAOM IieMeHTanuu. OKCHUIbl M THAPATHI
30JI0Ta. 30JI0TOXJIOPUCTOBOJOPOAHAS KUcHoTa. Ayparbl. CoJiM U KOMIUIEKCHBIE COEIWHEHMS
3onota. [Ipumenenue 3omota u ero coeauHenuid. CycanbHoe 3070T0. [loHsITHE O MpPOOUpPHOM
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 IIMHKA, CIIJIaBbl ITWMHKA. OKCI/I,Z[ U TUAPOKCHUI ILIUHKA. COCTOHHI/IG
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
npou3sBojcTBa. Kagmuii u ero crinasel. Okens u rugpoken kagmusi. Conu kagmus. Baxneiiue
KOMILJIEKCHBIE coequHeHns. CBsA3b MeTaI-MeTaill B coequHeHusx kaamus (+1). [Ipumenenue
METAJNINYECKOTO Ka/IMUS U €r0 COEUHEHUH.

Haxoxnenue pryru B npupojne. Ilonydenune pryru. CBoNCTBAa METAUIMUECKON PTYTH.
Awmanbramel. [IppdrHa HU3KOM XUMHUYECKOW aKTUBHOCTH PTYTH. OCcOOEHHOCTH KOH(UTYpaluu
(n-1)d*°ns?. Ponb mHEpPTHOH Maphl BaEHTHBIX S-31eKTPoHOB. CoemuHeHHs PTYTH (+2), OKCHJ
pryru. Cynema. Kunosaps. KommekcHsle coequnenust prytu. IlpousBoanbie pryru (+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 xapakTEepUCTHKA CBOWCTB AJIEMEHTOB MOATPYNIBI CKaHAUs (CKAHJAWI, UTTPHI,
JAHTAH, JAHTAHOW/bI, AKTHHHWH). MuHepalbl pPeaKO3eMENbHBIX dJIEMEHTOB. MeToIbl
MOJTYYSHHS] METaJUIOB U UX CBOMCTBA.

Ocob6enHoctu xumuu ckaHaus. CoequHEHUs CKaHIWs, UTTPHS, JaHTaHA, AKTHHUSL
OCHOBHBIE YePThl XUMHUH aKTHHUSI.
CtpoeHnue >IeKTPOHHBIX 000JI0YEK aTOMOB JJaHTaHOUAOB. DH3ndecKkne u XUMHUYECKHUE CBOMCTBA
sma"nTaHouAgoB. CoelMHEHUS JIAHTAHOHMIOB B aHOMAJBHBLIX CTENEHSX OKHCICHHSI. MOHOTOHHOE
W3MEHEHHE CBOMCTB M BHYTPEHHSISI MEPUOJUIHOCTH CBOMCTB MPOCTHIX BEIIECTB U XUMUUYECKHUX
COCIMHEHUN B CEMEHCTBE JIAHTAHOUIOB. OKCHUIBI, THUIPOKCHABI W coau. KoMIuiekCHbIe
COCIMHECHUS, TBOMHBIC COJIM. BiusHUE TaHTAaHOMIHOTO CXKATHS Ha YCTOWYMBOCTh KOMIUIEKCHBIX
coemuHeHU. PasnmeneHue cMeceld peIKO3eMENbHBIX 3JIEMEHTOB METOJO0M  (PpaKIIMOHHOTO
ocaxxaenus. [IpencraBiaeHue o MeTogax HOHHOOOMEHHON COpPOITMU M JKUIKOCTHON IKCTPAKITUU.
XpomoTorpapuieckoe pasJeieHue CcMeceld JIaHTaHOWIOB. lcronp3oBaHWE COETUHEHUMN
PEIKO3EeMENIbHBIX JIEMEHTOB B HOBOM TEXHHUKE.

1.12. TIOAT'PVIIIIA TUTAHA

OO6mrast XxapaKTepUCTUKA PJIEMEHTOB MOATPYIIITHI TUTAHA.
Haxoxnenue TmTana B mpupone. CyIIHOCTh TOJYYEHHS THUTaHA W3 MHUHEPAIBHOTO CBIPHS.
Merannuueckuil TUTaH, CBOMCTBA, puMeHeHue. CruiaBbl TUTaHa. POPMBI HAXOXKJICHHUST TUTAHA
(+4) B BomHBIX pacTBOpax. ['maposn3 rajoreHuoB TUTaHa. TWTaHATHl. [ MIPOJIW3 TUTAHATOB.
[Tpomeccrr crapeHust coequHeHui TUTaHa. [Iporiecchl OJISIMM W OKCOJIAIMH. [ MAPOKCHUIBI U
OCHOBHBIC COJM THTaHa. KOMIUIEKCHbIE COCIMHEHHS THTaHa. JIMOKCHMJ THUTaHa U €ro
npuMeHenne. CoeTMHEHNS TUTaHa B HU3IIMX CTEIICHIX OKUCIeHNUS. MOHOOKCH/I 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 Pa3feiaCHUS HUPKOHHS U TadHUs. (TOPIUPKOHATHI H
dbropraduatel. [Ipumenenrne coeMHEHUI TUPKOHUS, TaQHUS M KX COCTMHCHHM.

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

1.13. IOAT'PYIIIIA BAHAIUA

OO1as XxapakTepUCTUKa HIEMEHTOB MOATPYIIIBI BAaHAIMSL.

Haxoxnenue Banagusi B npupoje. CriocoObl M3BIEUYECHUS BaHAAMS U3 PYA U MOTYYCHUS
MeTandeckoro Banaausi. CBoicTBa MeTauimueckoro BaHaaus. CoeJMHeHUs BaHAIUs B Pa3HBIX
creneHsx okucieHus. COCTOsHHE WOHOB BaHaaus (+5) B KHCHBIX M MIETOYHBIX BOJTHBIX
pactBopax. [IpumeHeHne BaHa v, CIIJIaBbI BAHATHSL.

Munepansl HUOOUSI W TaHTajga. [IpuHIUOBL TONy4eHWs] W CBOWCTBA METAaJUIOB.
CocrosiHue MOHOB HHOOUS (+5) M TaHTana (+5) B KUCIBIX U HIEIOYHBIX pacTBopax. OKCHUIIBI U
TUAPOKCHUJIBI, COJIM, KOMIUIEKCHBIE coeMnHeHus. Huobatel u TaHTanaTel. MeTOabl pasaelieHus




HUOOUs M TaHTana. [I[puMeHeHne HUOOMS, TaHTalla U UX coeAnHEeHUH. NbaSn cBepXmpoBosiiee
MeTauindeckoe coenuHeHue. CyIIHOCTh M 3HAUYEHHE SIBJICHUS CBEPXIPOBOJUMOCTH IS
Pa3BUTHUS HOBEMILIEH TEXHUKH.

1.14. IIOATI'PYIIIIA XPOMA

OO11ast XapakTepUCTUKA AIEMEHTOB MOATPYIIIBI XpoMa.

MunepansHOe CbIpbe Xpoma. [lpuHImIel mepepaboTKH XPOMHCTOTO SKEJIEC3HSKA.
CpoiictBa Metayuueckoro xpoma. CruiaBbl xpoMma. Baknelmue coenuHeHust xpoma (+3).
KommnekcHele coenunenust xpoma (+3), aMMHakathl, KBacibl. XpoMuThl. COeIUHEHHUS XpoMa
(+6), ux cBOMCTBA.

Munepansl Moau0aeHa u Bojabdpama. Meroabl MojlydeHUsT METAUIOB. XUMHUYECKUE
coenuHeHUss MonuOaeHa W Boibppama. OKCUAbI M TaJOreHHIbl MOJMOAEHAa U BoJib(pama.
MonubnenoBbsie U BodabdpamoBbie KucI0Thl. CocrossHre MosmbaeHa (+6) u Bonbdpama (+6) B
BOJIHBIX pacTBopax. M3omommcoenunenus. ['erepomnonmcoenuuenus. Kapouapl. CoenuneHus
MoiubieHa U BoJb(ppaMa B HU3BKUX CTENEHAX OKHUCIeHUs. BoibdpamoBbie OpOH3BI.
MonubnenoBast 1 BoJibppamoBasi cuHb. [Ipumenenne monmobaeHa u BoJabdpama. MonubaeH u
BOJIb(paM KaK OCHOBA MPOU3BOACTBA KAPOIIPOUYHBIX U TBEPABIX CILIABOB.

CoeanHEeHUs IEMEHTOB CO CBSA3bI0 METAJUI-METAJI (KJIacTepHbIE COSTUHEHUS).

1.15. MAPT'AHEL, XXEJIE30, KOBAJIbT, HUKEJIb
OOmiasi xapakTepucThKa 5>JeMeHTOB. [lpupoaHble coelnHEeHus .
MeTaioB. OKCHU/IbI, THAPOKCHUIBI, TaJTOTE€HU Bl U JPYTHUE COeTMHEHUSI.

[IpuHOHNBL TTONTYYEHUS

1.16. 3BAKJIIFOUEHUE
[IpoGnembl U MepCHeKTUBBI Pa3BUTHS HEOPTAHUYECKOW XMMUU. 3a/ladyll CUHTE3a HOBBIX

HEOPraHMYECKNX COCAMHEHUHN C 3aJaHHBIMH CBOWCTBaMH (TOJYMPOBOJAHHUKH, TYrOTUIABKUE W
CBEPXIPOBOJAIINE CIIABBI, KJIacTephl U T.1.). PHU3MKO-XUMUUYECKHE METOJBI HCCIEIOBAHUS
HEOpPraHMYeCKnX coeauHeHui. [IpoOiieMa TOMydyeHUs 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 CEMHHApOB U TpynoeMkocTh Ouenou- | ®opmupye
n/m TEMBI 71a00paTOPHBIX padoT (dachn) HBIE -MbIC
JUCIUTLTAHBI Bcero | Ilpaktuy |cpeacTBa| KOMIIETEH-
9acoB eckas UU
MOJATOTO
BKa
1 METAJUIMY | Cemunap «Memannuueckoe 4 Vernoe | 1K-6.1
ECKOE COCMOsIHUE Beuiecmea) cobecen
COCTOSAHHU OBaHUE
E
BEIIECTBA.
METAJUINY
ECKAZ




CBA3b

2 METO/IbI Cemunap «Cniagol» Vernoe | [K-6.1
NCCIEOLOB cobecen
AHUWA OBaHHUE
B3AUMOJIE
VICTBUH B
METAJIUJIOX
NMUNYECKHU
X
CUCTEMAX
3 METAJIJIOX | 1. Koppo3usi, BO3HUKAIOIIAs Oruéte | [IK-6.1
nMIHA IIpA KOHTAKTE ABYX METAJLIOB [1K-3.2
(KOPPO3MU4, | 2. AKTUBaTOpBI KOPPO3UU K12
KJIACTEPBI) | 3. 3ammura oT Koppo3uu K-6.1
4 IIEJIOYHBIE | 1. CpoiicTBa MeTamm4eckoro Otuéter | 1K-6.1
METAJUJIBI. | HaTpus
OBIIUE 2. TlonyueHue 1 CBOHCTBA HKig
OCOBEHHO KHUCJIOPOAHBIX COETUHEHUM gﬁBl
CTU HATpHUs '
UMUK 3. I'maponu3 comnel meToIHBIX
I{EJIOYHBI METaJIIIOB
X
METAJIJIOB
5 BEPWJUIUM, | 1. Tlonyuenue u cBoiictsa Otyéter | IK-6.1
M A]“HI/IPL THAPOKCHUIIOB GCpHHHI/I}I 51
I1IEJIOYHO3 | Maruus e
EMEJILHBIE | 2- OcHoBHbIC kKapOoHaThI HK-6.1
METAJIIBI OepUIUTHS 1 MarHUS '
3. TuApOKCUIBI U CONH KaJbIIHS,
CTPOHITUS U Oapyrs
6 AJJIOMHWHHN | 1. ColicTBa METaTHYECKOTO Ortuéter | [1IK-6.1
" ATFOMHMHUS
2. Tlonyuenue u cBoiicTBa TIK-3,2
THAPOKCHUIA ATFOMUHUS TK-1.2
3. I'maponu3 coenMHEHUMA IIK-6.1
ATFOMUHUSI
7 IHOAI'PYIIIT | Cemunap «Cpasnumenvras VcrHOe IK-6.1
A TAJIJINA Xapakmepucmuxa S- u - cobeceo
MEmManiosy BaHuUe
8 IHOAI'PVIIII 1. ITony4yenue onoBa Oruéter | [IK-6.1
A 2. CoemuHenus oiosa (+2) u
FEPMAHUS | (+4) e
3. Coenunenus cBUHIA (+2) 1 :
(+4) IK-6.1
4. CBolicTBa CBHHIIOBOI'O CypHKa
9 ITOAT'PYIIIT | 1. IlomydeHue u cBOiicTBa MeIH Otuéter | IIK-6.1
A MEJIN 2. Coenunenus memu (+1) u (+2)
3. Ilomyuenne okcumoB cepedpa TIK-3,2
(+1) u (+2) gﬁéi
4. I'anorenu sl cepedpa '
10 | IIOAI'PVIIIT | 1. T'mapokcuasl u cyab(uiabt Otuéter | IK-6.1
A ]_[I/IHK A IIMHKA U KaaMHUs
2. l'mnmponus coneit muHKA giig

3. CoenuHeHust pTyTH

I1K-6.1




11 | PEAKO3EME | Cemunap «Cpasnumenvnas 4 VeTHOE I1K-6.1
JILHBIE xapaxmepucmuka d-memannosy cobecesno
OJIEMEHTBI BaHHC
(CKAHIMUN,

UTTPUU,
JIAHTAH,
JJAHTAHOU
Jibl)

12 | IIOAI'PVIIIT | 1. Coenuuenus tutana (+4) u 5 5 Ortuéter | [IK-6.1
A TUTAHA | (+3)

2. IlepokcuIHBIE COCTMHEHUS 11K-3,2
TUTaHa [K-1.2
I1K-6.1

13 | IIOAI'PVIIIT | 1. Coenunenus Banaaus (+5) u 5 5 Ortuéter | [IK-6.1

A BAHAJIUSI | HU3MMX CTETICHEN OKUCIICHUS
2. IlepokcuHBIE COCTMHEHUS Hiig
BaHa U HK-6:1

14 | IIOAT'PVIIIT | 1. Coenunenus xpoma (+3) u 5 5 OtuéTer | IIK-6.1
A XPOMA (+6)

2. Cynbuasl 1 THOCOTH [1K-3,2

MoJinOieHa U Bob(ppama [K-1.2
[TK-6.1

3. IlepokcuaHbIC COCTUHEHUS

MonubieHa 1 Bolib(ppama

4. KoMILIEKCHBIE COETUHEHNS

MO0 IeHa

15 | MAPT'AHEL], | 1. Coennnenus mapraHua (+2)- 12 12 Otuétsr | 11K-6.1
YKEJIE3O, (+5)

KOBAJIBT, 2. CBoiicTBa MaHTaHATOB U IK-3,2
HUKEJIb IEpPMAaHIaHATOB Eﬁéi
3. I'uapokcusl Jxemesa, e
KoOanbTa 1 HUKENS (+2) u (+3)
4. Conu xene3a, kodaabTa U
HUKEIIS

4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCMMbIX HA CAMOCTOSITEJIbHOE U3yYeHHUe
(camocTosiTe/IbHAsE padoTa CTYIEHTOB)

Ne Tema 3ananue dopmupyemas NJAK

No KOMIIETEHIUA

n/n

1 METAJUIHYECKOE [Toxaroroska k cemunapy | I[1K-1 [1K-1,2

COCTOSIHUE BEIECTBA.
METAJUIMYECKAS CBSI3b
2 METOJIb! IMonroroska k cemunapy | I[1K-1 [1K-1,2
UCCJIEJJOBAHUS
B3AMMOJIENCTBUI B
METAJUIOXUMUYECKUX
CHUCTEMAX
3 IToaroroBka IIK-1 [1IK-1,2
METAJUIOXUMMUS
(KOPPO3MS, KJIACTEPBI) | cemuHapy. [loaroroBka | ITK-3, ITIK-6 I1K-3.2
Y HaIlMCaHHUE OTYETOB I1K-6.1
4 IEJIOUHBIE METAJLITEL IToaroroska IIK-1 I1K-1,2
OBIIME OCOBEHHOCTH | ceMuHapy. Iloarortoska | ITK-3, ITK-6 I1K-3.2
XMMUU LEJIOYHBIX




METAJLIOB Y HAIIUCAHUE OTYETOB I1K-6.1

5 BEPHILTHIA, MATHHUGL IloaroroBka ) u | I1IK-3, I[IK-6 I1K-3,2
[EJIOUHO3EMEJIbHBIE HamnucaHue OTYETOB [1K-6.1
METAJUIBI

6 y IMoaroroska u | I1IK-3, I[IK-6 I1K-3,2
AJIFOMUHUI

HaIlMCaHHe OTYETOB I1K-6.1

7 IToaroroBka u | [1K-3, I1K-6 I1K-3,2
[TO/ICPYTIITA TAJUTUS .

HaIlMCaHHe OTYETOB I1K-6.1

8 IToaroroska u | [1IK-3, I1K-6 I1K-3,2
[TO/ICPYIIIIA TEPMAHNSA .

HaIlMCaHHe OTYETOB [1K-6.1

9 HOAFPYIITIA MEAI IToaroroska ) u | [1IK-3, I1K-6 I1K-3,2

HaITHMCaHHe OTYETOB [1K-6.1

10 HOAIPYIIIA LUHKA IToaroroBka ) u | I[IK-3, IIK-6 I1K-3,2

HaITHMCaHHe OTYETOB [1K-6.1

11 PEAKOSEMETBHBIE [ToaroroBka k cemunapy | I1K-1 IK-1,2

SJIEMEHTBI (CKAH/INI,

UTTPUM, TIAHTAH,
JIAHTAHOMJIBI)

12 IToaroroska u | I[1K-3, IIK-6 [1K-3,2
MOJITPYIIIIA TUTAHA .
HalMCaHue OTYETOB [1K-6.1
13 IToaroroBka u | I[1K-3, IIK-6 [1K-3,2
TMIOJITPYITIIA BAHAJMS .
HalMCaHue OTYETOB [1K-6.1
14 IToaroroBka u | I[1K-3, IIK-6 [1K-3,2
TMIOJITPYIIIIA XPOMA .
HaIMCaHUue OTYETOB I1K-6.1
15 MAPFAHELL KEJTE3O, ITonroroska ) u | IIK-3, IIK-6 [1K-3,2
KOBAJIbT, HUKEJIb HaIMCaHue OTYETOB [IK-6.1
16 ITonroroska K | IIK-2, IIK-6 [1K-2,2
Konmponvnuui IPOBEJCHHUIO  CHHTE3, [1K-6.4
cunmes HaIlMCaHue OTY€TA,
[IOJATOTOBKA
PE3CHTAIINH

4.4 Meroauyeckue YyKa3aHMsi 10 OPraHM3alUdM CaMOCTOSITEJIbHOW padoThI
CTY/IEeHTOB
CamocrosaTenbHass paboTa CTyOEHTOB, CBSi3aHHAs C TMOJATOTOBKOM OTYETOB IO
BBITIOJIHEHHBIM J1a0OPaTOPHBIM pPadOTaM, 3aKpEIJICHHEM TEOPETUYECKOTO MaTepuana B BHJE
pelIeHus 3a/1a4 U MOATOTOBKU K CEMUHApaM, TPOBOAUTCS BO BHEAYAUTOPHOE BPEMSI.

Cmpyxkmypa omuema no 1abopamopHot pabome:
1. [enb paboTHI.
TeopeTndeckas 4acTb.
3. BrimonHeHue pacueTHBIX, rpapUUECKUX U KOHTPOJIbHBIX 33JaHUI B COOTBETCTBUU C
METOMYECKUMU YKa3aHUSIMU K KaXI0u padorTe.
4. BbIBOJ (Ha OCHOBE MOJYYEHHBIX PE3yIbTATOB).

N

MeTtonudeckie pPEKOMEHJAIMU [0 BBHIMOTHEHHIO U 00pabOTKE JKCIEePUMEHTATBHBIX
JaHHBIX TI0 Kaxaoh maboparopHoil paboTe oOmUCaHbl B METOAUYECKUX PEKOMEHAIUSX,
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 TUMOBBIX 3aJ1a4 MPEICTABICHBI B PEKOMEHIYEMbIX y4eOHBIX MOCOOUSIX
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 ¢. u3nanue aBaaiaTh YeTBEPTOE U BCE MOCICAYIONIUE U3IAaHUS.

4.5. TlpumepHasi TeMaTHKa KyPCOBBIX CHHTE30B (1pu HaiuyuuL)

1. [lonyuenue xpoma
2. TlonydeHue xjmopxpomara Kaaus

3. Ilony4yeHue XpOMOKaJIMEBBIX KBACIIOB

4. TlomyueHne aTrOMOKAJIMEBBIX KBACIIOB

5. Ilomydyenune mapranua

6. [Tomyuenue conu Mopa

7. llonyuenue rekcanuTpuTo(+3)K00anbTaTa Kamus
8. [Tonydyenue 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. ITony4yenue Hukens (+3)

15. [lonydyeHue nerkoraaBKuX CTEKOI

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

19. [lony4yenue xenesa.



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

a) OCHOBHAas1 JINTepaTrypa

1. Heopranwueckas xumus [ Tekcr] : yuaeO. ast ctya. By30B: B 3 1. / pen. 1O. 1. TpeTbsikos. - M.
: Akagemus. - 24 cMm. - (Beicmee nmpogeccrnonansHoe oOpa3oBanue: EcrecTBeHHbIE HAYKH). -
ISBN 5-7695-1437-x.

T.3 : Xumus nmepexoaabix eMenToB, Ku.1 / A. A. JIpo3nos [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. Heopranmdeckas xumusi. XuMus 3JeMeHToB : yaeOnuk: B 2 1. / 1O. 1. Tpetbsikos [u np.] ;
MockoBckuii roc. yH-T uM. M. B. JloMmoHOCOBA. - 2-¢ u31., mepepald. u jorr. - M. : M3a-Bo MI'Y
Axanemknura, 2007 - . - 22 cm. - (Kimaccnueckuit yauBepcuteTckuii yaeOHuK). - 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.
us. . 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. / 0. JI. TperbsikoB u ap. - 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. noctyn. - 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 JleonnnoBuy. 3agaun u yrpaskHeHus o oomeit xumuu [Texct] : yue6.



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), oOCHalIeHHBIE CIIEAYIOUIUM
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 obecnieyenue:

6.3. Texunyeckue M 3JTeKTPOHHbIE CPECTBA:

VII.OBPA30BATEJIBHBIE TEXHOJIOT'UH

B npouecce H3YUCHUA JUCHUITIIMHBI «Metamnndeckas CBSA3L. XHUMUS METaJUIOBY
HCIIOJIB3YIOTCA KaK TpaAWULOUOHHBIC, TaK W HWHHOBAIIMOHHBIC TCXHOJIOTHMH, AaKTHUBHBIC U
HUHTCPAKTUBHBIC MCETOJbI U q)OpMBI O6yquH${Z TEXHOJIOT U O6T)$[CHI/ITeJ'II)HO-I/IJ'IJ'IIOCTpaTI/IBHI)IX
OoOCYXJIEHUI C DdJeMEeHTaMH NpPOOJIEeMHOTO W3JIO0XKECHUS, TEXHOJIOTHS MPO(hEeCCHOHAIBHO-
OpUEHTHUPOBAHHOTO OOYYeHHUs, JEKIUHU, KOHTPOJbHBbIE U JIabopaTOpHbIE PAaOOTHI, CEMHUHAPHI-
KOJUIOKBUYMBI, pa300p KOHKPETHBIX CHUTYallMil, pellleHne CHUTYallMOHHBIX 3a/ay, pellieHue
TEMATUYCCKUX XUMHWUYCCKUX 3a1a4.

AxmusHvie gpopmul 06yuenus. Ha m1abopaTOpHBIX 3aHIATHSAX, KOTOPBIE COCTABIAIOT OoJiee

MOJIOBUHBI OT KOHTAKTHOM pabOThl, Ka)JbIi CTYIEHT BBIMOJHAET JAOOpPaTOpHYIO padboTy
uHAUBUAyanbHO. Takoil BuA opraHu3zanuyd oO0y4eHHs] CHOCOOCTBYET MPUOOPETEHHIO HABHIKOB
CaMOCTOSITEJIbHOTO BEJICHUS SKCIIEPUMEHTAIBHBIX Pa0OT, MPAKTUYECKUX HABBIKOB OOpallleHHs U
paboTel C pa3IUYHBIMU XUMHYECKMMM BeEIleCTBaMU U J1a0OpaTOpHBIM 00OpYyJIOBaHHUEM,
U3MEpUTENbHON  amnmapaTypoil, OpraHu3aldd METOJMKH  OKCIEPUMEHTAJIbHBIX  paboT,
COCTaBJICHUSI TMPOTOKOJIOB OTYETOB XUMHYECKHX HKCIEPUMEHTOB, a TaKKe MPaKTUYECKOTO
MOATBEPKICHUSI TEOPETUUYECKUX IMOJIOKEHUN OOIIel U HEOPraHWYeCKO XUMHUU O CBOWCTBAX U
MOBEJICHUH HEOpraHMYecKux BemlecTB. [1oroToBka oT4eToB Mo KaxkJa0i jJabopaTtopHoil paboTe
dbopMupyeT yMeHHE MPOBOJUTH NEPBUYHBIM aHAIW3 pPE3YIbTaTOB C YYETOM 3aKOHOB U
3aKOHOMEPHOCTEH, POPMYIUPYEMBIX B paMKaX 00IIel 1 HEOPraHUYECKOW XUMUU, IPEICTABISTh
PE3yNIbTaThl OIBITOB M PACUETHBIX Pa0OT, FPaMOTHO (HOPMYIUPOBATH BHIBOIBI.

3akpervieHHe TEOPETHUECKUX TOJIOKEHUH oOmieil XuMuu (OCHOBHBIX 3aKOHOB U
3aKOHOMEPHOCTEH) MPOBOAUTCS B BUIE MHTEPAKTUBHOTO OOYYEHUS — JAUCKYCCHOHHBIX
CEMHUHApPOB U PEIICHUS PaCUeTHBIX 3a7ay.

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 /
Memannoxumusn. Ocroswi IPAKTUIECKHE CEMHHap
Gusuxo-
3 XUMUYECKO20 4
ananusa
naboparopubie/ | 'pynmosas nuckyccus /
CpasnumenvHas MPAKTUYECCKHE CeMHHAp
4 Xapaxkmepucmux 4
a Sp memannos u
d snemenmos
5 Tanmanoude, naboparoprsie/ | I'pynmoas quckyccus / 4
MIPAKTUYECKHE CEeMHHAp
Hroro wacon 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-periTuHroBoi cucreme ®I'BOY BO «MI'Y». Haznauenue omeHOUYHBIX
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. ITK-1, TIK-2, T1K-3,
pabot. Otuert 1o JIP. Inekmpoxumueckue c6ouUcmed | [1K-6
pacmeopos
2 VYyacTue B JUCKyCCHSIX HA Teopuu memannuuecxou ceazu | 11IK-1
CEMHHApPCKOM 3aHATUU
3 VYyacTtue B JUCKYCCHUAX HA [1K-1
CEMUHAPCKOM 3aHATUU Memannoxumus, pusuxo-
XUMUYeCKUU aHaIu3
4 | BolnonHeHue 1a00paTOPHBIX ITK-1, TIK-2, TTK-3,
pabor. Otuer o JIP. Xumuueckue ceoticmea S- u Sp I1K-6
VYyactue B JUCKYCCUSAX HA MO8
CEMUHApPCKOM 3aHATUU
5 | BoinosHeHHe 1a00PATOPHBIX [TK-1, TIK-2, TIK-3,
pabot. Otuer no JIP. Xumuueckue ceoticmea d- IK-6
VYyactue B JUCKYCCUSAX HA 91eMeHmMOo8
CEMUHAPCKOM 3aHATUU
6 | BemmosiHeHue KypcoBOro [1K-2, I1K-6
cunresa. [loaroroska .
Kypcoeoii cunmes
Mpe3eHTAINH. 3aluTa
KYpPCOBOT'O CUHTE3a




BOIIPOCHI JJ1 COBECEJIOBAHUA

Cemunap 1

Memanauueckoe cocmosnue eujecmea
OTnuuuTeNbHbIE CBOWCTBA METAIIIOB.
Mogenb KpUCTAIIINYECKON PEILIETKHU.
Moienp IIOTHEUIINX YIIaKOBOK.
Tunsl KPUCTAIMYECKUX CTPYKTYP METAJIOB.
XHUMHU4YECKas CBA3b B MeTaJlIax.
Knaccuueckast Teopust «3J€KTPOHHOTO razay.
Kunerndeckast Teopus HACAIBHOTO rasa.
KBanTOBO-MexaHn4ecKasi TEOPHS «3JIEKTPOHHOTO Tra3ay.
30HHas TeopHusl.
[Ipumenenne MeTo1a MOJIEKYJIIPHBIX OpOUTasell [uist 00bSICHEHUS TPUPOIbI
MeTaJNIn4ecKoi CBA3M Ha npuMepe MetauioB | u |l rpynn nepuoanueckoit cucteMbl
3JIEMEHTOB.

Cemunap 2

Cnnasbi
[IpaBuso ¢a3. Paza, KOMIOHEHT, CTENIEHb CBOOOIBI.
Juarpammel coctostHus. [Ipumepbl npumeHeHus npasuia ¢a3. CyrHOCTh TPUHIIUIIOB
HEMPEPHIBHOCTU U COOTBETCTBHUS.
Kpusbie oxnaxaenus. [IpuHuun noctpoeHusl.
JnarpaMmsl cocTaB-cBOMCTBO. [IpocTeiiine Tunbsl auarpamm:
° € MPOCTOMN ABTEKTUKOM;
°  0o0pa3oBaHUE TBEP/IBIX PACTBOPOB C HEOTPAHUUYECHHON PACTBOPUMOCTHIO
KOMIIOHEHTOB;
°  0o0pa3oBaHUE TBEP/BIX PACTBOPOB C OTPAHUYCHHON PaCTBOPUMOCTHIO KOMIIOHEHTOB;
°  00pa3oBaHHE XUMUYECKUX COCIUHEHUM.

Cemunap 3

Cpa@HumeJleCl}l xXapakmepucmuxa S- u P-memaiios
dusznyeckue CBOMCTBA: TEMIICPATYPHI IUIABJICHUSA U KUIICHUS, IINIOTHOCTD, SHGKTpOI[HLII‘/‘I
MMOTCHIOHAJI, ITOJIOKCHHUEC MCTAJIJIOB B PAAY CTAHAAPTHBIX 3JICKTPOAHBIX IIOTCHIIUAJIOB.
XHUMHUYECKHE CBOMCTBA: OTHOIICHUE K KUCIOTaM U mejiio4aM, KUCJIOPOAHBIC COCIMHCHU A
(OKCI/II[LI, IICPOKCU/IbI, CY6OKCI/I,I[BI), KHCJIOTHO-OCHOBHEBIE CBOMCTBA OKCHJOB U
TUAPOKCUAOB, TUAPOJIN3 COJ'ICI\/'I, OKHCIUTENbHO-BOCCTAHOBUTEIbLHBIE CBOMCTBA.

Cemunap 4

CPGGHumeﬂbHCI}l xapakmepucmuxa d-wemannos
®du3nyeckue CBOMCTRA: TEMIICPATYPHI TUIABJICHUS U KUIICHHS, IINIOTHOCTDL, 3JICKTPOJHBIC
NMOTCHIHAJIBI, ITOJIOKCHUC B pAAY CTAHAAPTHLIX 3JICKTPOJHBIX ITIOTCHIIUAJIOB,
Crenenu OKHCJICHHUS
3aBUCHMOCTD XapakKTepa OKCUA0B U TUAPOKCHUIOB MCTAJIJIOB OT IMOJIOXKCHUSA 3JICMCHTA B
nepnommecxoﬁ CUCTEMCE U OT CTCIICHU OKHMCJICHUA DJICMCHTA,



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

N3omnonu- 1 reTeponoaucoeIMHEHMS;

[Tepokcocoeauuenus;

OKHCIIUTENEHO-BOCCTAHOBUTEIHLHBIE CBOMCTBA;

Ces3p MeTaiui-merasut. Kinacrepsi.

[IpomexyrouHas aTTecTauus HPOBOAUTCA B cOOTBETCTBHM C llojoxkeHuem o OamibHO-
peitunroBoit cucreme ®I'bBOY BO «UI'Y» u cocTtouT M3 ABYX MOCIEAOBATEIBHBIX (POPM:
3auém TO TPAKTUYECKOM YacTH Kypca M 9Kk3ameH. 3a4€T BBICTABIIACTCS B KOHIE Yy4eOHOTO
ceMecTpa M BKJIIOYAaeT B ceOsl pe3yiabTaTbl pabOThl CTyAE€HTa B TeueHue cemectpa. Jlus
MOJIyuyeHHUsl 3ayéTa CTYAEHTY HEOOXOJMMO BOBpeMs CIaTh IPEnoJaBaTell0 NMPAaKTUKyMa BCE
OTYETHI TIO JTAOOPATOPHBIM pabOTaM, TPOBEAEHHBIM B YI€OHOM MPAKTUKYME COTJIACHO YUeOHOMY
wiaHy W pabodeil mnporpamme. 3au€r dABIAETCS 00A3aTENbHON NPOMEKYTOUHOW (popmoit
aTTeCTalluu U CIY)KUT JOIYCKOM CTYAEHTa K 3K3aMEHY 10 JUCHMIUIMHE. DK3aMeH MPOBOIUTCS
BO BpeMsi ceccur B opMe YCTHOTO coOeceI0BaHusI.

IPUMEPHBIN CITUCOK BOITPOCOB K DK3AMEHY:

1. Kiaccudukanus 31eMeHTOB-METAJUIOB ¢ TOYKU 3PEHUS UX METAITTMYECKOTO CTPOCHHUS.

2. IlepexoHbBIE AIEMEHTHI (OTpeeieHre, 0COOCHHOCTH CBOWCTB).

3. Psig HanpspKeHMIA METAIIJIOB M €T0 TEPMOJMHAMUYECKOE 000CHOBAHHME.

4. Koppo3usi MeTa/ioB (XUMHUYECKass M 3JIEKTPOXUMMYECKas), BHUABI DJIEKTPOXUMHYECKON
Koppo3uu. CriocoObl 3alIUThl METAJIIIOB OT KOPPO3HUHU.

5. JlnaroHanbHO€ CXOACTBO AeMEHTOB. ['eoxumuueckue "3Be3np1" A.E.@epcmana.

6. CoeMHEHUS MTEPEXOIHBIX JIEMEHTOB CO CBS3bIO METAJI-METaJLI (KIacTephl).

7. MeTamibl Kak OCHOBAa WHIYCTPUHU. 3HAUYEHHWE METAJJIOB B HAPOJHOM XO3SIMCTBE M OOOPOHBI
CTpPaHBI.

8. Merasubl )KU3HH.

9. CnnaBpl METAJIOB M METO/IbI MX U3YUYCHHUS.

10. IIpaBuio ¢a3. Paza. Kommonent. Yucino creneneir cBoOOIbI.

11. IIpumepsl npuMeHeHus npaBuiia $as.

12. Ousuko-xuMuuYecKui aHanmu3. [IpUHIMIBI HENPEPHIBHOCTH MW COOTBETCTBHA  (I10
H.C.KypHakogy).

13. KpuBble oxyiaxkaeHus. TUIBI JuarpaMM IJIaBKOCTH.

14. Cuctembl He 0Opa3zylolIMe XUMUYECKHX COCIMHEHUH (C MPOCTOM 3BTEKTHKOW, TBEpPIbIE
pacTBOpbl C HEOrPAHMYEHHOW M OrPAaHMYEHHOM B3aMMHON pPAacTBOPUMOCTBIO, JHArPaMMbI
MEPUTEKTHUYECKOTO THUIIA).

15. Cuctembl ¢ 00pa3oBaHHEM XHMUYECKUX COeNMHEHUH. MHTepMeTaluinuecKue COeIUHEHUS.
Haneronunsl u Oeproyummnsl (coenuunenuss KypnakoBa, ¢as3el JlaBeca, ¢a3bl BHeapeHus,
ANIeKTpOHHBIE coenuHeHus: FOM-Posepn).

16. IlonoxeHue 3EMEHTOB ¢ METAIUIMYECKUMH CBOMCTBAMU B IIEPUOINYECKON CUCTEME.

17. O6mue cBoiicTBa METAJIOB U HUX OOBSCHEHUS C TOMOUIbI0 TEOPUM IEKTPOHHOIO rasa
(kmaccuyeckoil u KBaHTOBO-MexaHudeckoi mo depmu-/lupaky).

18. TlpuHuMO TUIOTHEWIIEeH YMaKOBKM aTOMOB B KpHUcTauimueckoil pemerke. Ilomumopdusm
(amIoTpoIMs) METAIIOB.

19. OOmue cBepeHus o moiauMopdu3Me M aUIOTPONIUMU HEOPraHWYEeCKHX coeanHeHui. Tpu
OCHOBHBIX THIA KPUCTAINIMYECKUX PEIIETOK METAILIOB.

20. Mogenb, OOBACHSAIOMAS BO3HMKHOBEHHE METAJUIMYECKOM CBS3M (Ha MpHUMEpax MOJIEKYI
OeH3oua, KpucTaiax rpadura, TUTHS, OepUILINs).

21. IlpencraBiieHre 0 30HHOM TEOPUU KPUCTAIIOB (CYIIHOCTh TeopeMbl bioxa, mpeacraBieHue
o0 30Hax bpuittosna, K-BekTop, BasieHTHas1, 3alpelleHHas 30Hbl, 30Ha IPOBOIUMOCTH).



22. O0miee 3HaYeHUE 30HHON TEOPHH ISl XMMUHU TBEPJOTO COCTOSHMS BemecTBa. [IpoBoaHukH,
MOJIYIIPOBOIHUKH, IUIJIEKTPUKH.

23. TlomymeTaimbl W COBPEMEHHOE IMIPEJICTaBICHHEe 00 UX TpHUpojie (30HHOE CTPOCHUE
KPHUCTAJJIOB MOJIyMETAIIOB). 3HAYEHUE TOYMETANIOB B PAa3BUTUH XUMHH U (DU3UKU TBEPIOTO
Tena.

24. TaMMOBCKO€ COCTOSIHME DJJICKTPOHA Ha TIOBEPXHOCTH TBEPJOTO Tejia. PeKOHCTpyKIus
MMOBEPXHOCTH.

25. @opMbl HaXOXK/IEHUS B MPUPOJIE JUTUS HATPUsS U Kainuss. MuHepansl. MeToibl Ody4eHUs
IIPOCTHIX BEUIECTB, UX CBOWCTBA.

26. Kucnopoaubsie coeqMHEHUs JIUTUSI HATPUSL U Kaiusi (OKCHIBI, TIEPOKCHU]IBI, HAIIIEPOKCHU/IBI,
030HUBI). 3aBUCUMOCTh YCTOWYMBOCTU OTJIEIBHBIX KHUCIOPOAHBIX COCIUHEHUW OT Pa3MepoB
HMOHOB METAJIJIOB.

27. O06nacTh TEPMOJIMHAMUYECKON YCTOMYUBOCTH COCTMHEHHH MIETTOUYHBIX METAJIIOB.

28 OcoOEHHOCTH CTPOCHHUS aTOMa W MOHA JINTHS U CBA3AaHHBIE C ATUM aHOMAaJbHBIE CBOMCTBA
COCIMHEHUN JINTUSA: TEPMHYECKas HECTOMKOCTh €ro CoJeH, aHOMajbHas pPacTBOPUMOCTH
(xmopun, docdar). Bzaumoneticteue ¢ a3otoM. ['umpua nutus.

29. CkJIOHHOCTH coJied JUTUS K ruapaTtauuu. Jlutuii-komiuiekcooOpazoBatenb. CXOICTBO
HEKOTOPBIX COCTMHEHHM JIUTUS U MarHusl.

30. CymHoOCTh METOAOB MOJTydeHus: efxoro Hatpa. Kpucramioruapars! cyiabpaTa U kapOoHaTa
HaTpus, TekToruapatel. Hutpart natpus. ['anorenuasl Hatpus. [ wapua HaTpus.

31. Croco6s! nosryyeHus enkoro kanus. Kanuitnas cenutpa. Kanuiineie ynoopenusi. Hatpuii u
KaJIMH - METaJUJIbI )KU3HH.

32. PyOumuii m 1nesuit - peakue wienounble Mmetauibl. [Ipumenenune. Hosble oOmactu
MPUMEHEHHUSI HIEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

33. MuHepanbl, 00JaCTH TEPMOJAMHAMHYECKON YCTOMYNBOCTH COCTMHEHUN OCpUILIHSI, MarHus u
IIEJI0YHO3EMEITbHBIX AJIEMEHTOB (METAIIOB).

34, Metannmuyeckuid OepuuTMii W ero cBoicTBa. ['Mapokcupa Oepwius, coiu Oepuiuids W
Oepumnatel.  KomIuiekcHble  COCIMHEHHMS — OSpWIIIvs, OCOOCHHOCTH HMX  CTPOCHHUSL
DnexTpoHoaepUuUTHBIE MOJIEKYINbI. [IpruMenenne 6eprius.

35. CaoiicTBa Meraummueckoro maraus. CriiaBbel Marsusi, ux 3HadeHue. OKCHUI U THAPOKCUJ
Marnusa. dochar maraumsa. ['maposm3 pacTBOPUMBIX COJIeH MarHus. Marte3uajabHbIN IIEMEHT.
[IpuMeHeHne Maruus U €ro COeMHEHU.

36. CpoiicTBa MeTaIMYecKoro Kaiblus. OKCUA W TUAPOKCHJ KaJbLUS, TUIAPUI W HUTPHUJ
kanbiug. ConepkaHue CcoOJIed KaiblMsi B PEYHOM M MOpPCKOM Boje. JKecTKOCTb BOJIbI
(BpeMeHHass W TMOCTOsIHHAs), T'pagychl KecTKOocTU. COBpEMEHHBIE METOJbl OUYUCTKU BOJIBI
(MOHHBIN OOMEH).

37. ManopacTBOpuMBIE COJIM KajiblMsl - KapOoHaT, okcanart, cynbdar. ['umc, ero cpoiicTsa.
[Ipou3BOACTBO IIEMEHTA.

38. OcHOBHBIE YePTHl XUMHUU CTPOHLIUA, Oapust U pajaus. CBOKWCTBAa METANIOB U UX COCTUHEHUI.
[Ipumenenue cTpoHIus, Oapusi, paaus U UX COCAUHEHUM.

39. MuHepanbl anroMuHHs: OOKcuThl, HedenuH u ap. CyIIHOCTh MPOIECCOB MEepepadOTKU
OOKCHUTa HA OKCH/JI AIFOMHUHHS, IPUHIIUITBI TPOU3BOJICTBA METAJUIMYECKOTO amtoMuHus. CIiaBbl
AITFOMUHHSL.

40. Kopyna. MckyccTBeHHbIe pyOUHBI. ATFOMUHATHI.

41. Amtomorepmusi. Oxcup amoMuHus. Colid antOMUHUA, UX TUAPOIH3. ['MAPOKCHU]T allFOMUHUSL.
Crpoenue ruapokcuoB. IlommMepusanuys 3a c4eT NPOIECCOB OJISLUN U OKCOJISAIUH.

42. KommnekcHble coequHenus amoMunus. Kpuonut. KBacuel. be3BoaHble U ruipaTUpOBaHHbIE
rajioreHu bl aTFOMUHUS. [UapuT aTtOMUHMS, aTFOMOTUAPUJT JTUTHSL.

43. CyOcoenuneHus AITIOMUHHSL. Peakun JUCITPOTIOPIIMOHUPOBAHUS u
KOHITporopinoHupoBanus. [lomyueHne cCBEpXUHCTOrO aAIFOMUHUS U3 CYOCOSTUHEHHIA.



44. O0mas xapakTepuCTUKa 3JIEMEHTOB MOATPYNIbI rauus. VIcTopus OTKpbITHS ramus (9Ka-
QIIOMHUHMS), Mpeackazanue cpoiictB rauma J.M.MenneneessiM. Ilepuoguueckuii 3akoH
JI.1.MeneneeBa - 0CHOBA JAIILHEUILIETO PAa3BUTHS HEOPraHUYECKON XUMUHU.

45. HaxoxxneHue rauiusi, MHAUS U Tauds B npupoje. CyllHOCTh IPOLIECCOB BbIJECICHUS
raJius, UHAUA U T u3 pyd. CyIIHOCTh METOJOB IOJIy4EHUsl METauloB. BoccraHoBiieHue
raJjulds rajulaMoOM aJIOMUHHUS B IIEJOYHBIX pacTBOpax. I'ayuuil, MHINK W TaJUIMKA - PACCEsHHBIE
JJIEMEHTBHI.

46. Metauinyeckuid rajiuii, ero (U3MYecKMe W XUMHUYECKHe cBoiicTBa. I[Ipupona HuU3KOM
TEeMIIepaTyphl IUIABJIECHUS U BBICOKOW TemmepaTypsl kunenus raumsd. Coennnenus ramums (+3)
u ramwmus (+1). Oxcunel rammus. [wppoxeun rammus (+3). Conu ramums U WX TUAPOJIH3.
lNaynatsl.

47. Merammnueckuit uaauii. [lpumenenue cruiaBoB uHaus. COCIUHEHUS MUHIWS B Pa3IMYHBIX
crenensnx okucneHus. ['mapoxcua uaaus (+3). Conu uaaus (+3), UX THAPOIIH3.

48. Meramnuueckuit Tamuil. Coenunenus tamwms (+1) u (+3), 0COOEHHOCTH UX CBOWCTB.
Oco0OeHHOCTH XUMHH TaIus. Y CTONUMBasl CTENIEHb OKHCIICHNUS.

49. Ilpencrasnenust 00 MHEPTHOM Mape BAJIEHTHBIX JIEKTPOHOB U MPUPOJIA 3TOTO SIBJICHHUS.

50. IlpuMeHeHue COEOUHEHWM Trajaus, UHAUS U TaJUIMs B TOJYINPOBOJHUKOBOW TEXHHUKE H
JPYrux o0nacTsx.

51. OOmas xapakTepuCTHKa 3JEMEHTOB MOJArpYyNIbl repmanusa. HaxokaeHue B MpHpOJE.
[Tomyuenue npocThIX BemecTB. VICTOpHs OTKPBITUS TepMaHus (3Ka-CUIIMITHS).

52. CgoiictBa repmanus. CoenuHenusi repmanus (+4). JlMokcua TrepMaHHs, Te€pMaHATBHI.
Terpaxnopun repmanus. I'mapunsl. CoenuHenuss repmanus (+2). 'epmaHuii kak BaKHBIN
MOJIYTIPOBOIHUKOBBIM MarepHall.

53. CaoiicTBa 0-, 3- 1 y-0JI0Ba. O-0JI0BO - "OecmieneBoit" mosrynmpoBoaHuK. [Ipupoaa "kpuka"
0JIOBA.

54. Coenunenus oyioa (+2). BoccTaHOBUTENbHBIE CBOMCTBA COSTUHEHUH 0JI0Ba (12).

55. Coenunenust onoBa (+4). Oxkcuna onoBa. OJOBSHHBIE KHUCIOTHI, UX cTpoeHHe. CTaHHATHI,
THOCTaHHATHI, CYIbuUABI 010Ba (+4). XnopHoe oj0Bo. KoMmiuiekcHbIie coeAnHEHUs 0JioBa (+4).
56. IIpumenenue onoBa u ero coeaAnHeHnid. CrijiaBbl 0JI0Ba.

57. CroiicTBa MeTayutmaeckoro cBuHma. CoeauHenus cBuHIA (+2). OKCUA M THAPOKCH]T CBHHITA.
Coemunenus ceunna (+4).Ilmom0aTel, nx crpoeHue. KoMmruiekcHbie coeiuHeHUs CBUHIIA (+4).
58. Ilpunnunsl nepepaOOTKU CEPHUCTBHIX CBUHIOBBIX pyl. lIpuMeHeHue MeTamInyecKoro
CBHHIIA U €ro coequHeHni. CIuiaBbl CBUHIIA.

59. O6mast XxapaKTepUCTUKA SIIEMEHTOB MOATPYIIITHI METH.

60. Ilpupomneie coeauHeHuss Meau. CyIIHOCTh MPOLECCOB M3BICUEHUS MEIU U3 pyd U
noxydyeHue meau. CBONMCTBa METAIUIMYECKOM ME/IU, €€ CILIaBbI.

61. Coenunenus menu (+1), (+2). Comu menu (+2), CTpo€HUE KPUCTAILIIOTUIPATOB C HEYETHBIM
KOJIMYECTBOM MOJIEKYH BOAbl. KOMILIEKCHBIE COEAMHEHMUS.

62. [IpakTHuecKOoe UCIOIb30BAHUE MEJIU U €€ COCTMHEHMUIL.

63. OcHOBBI MOJyYeHUS W CBOMCTBa MeTajuiMueckoro cepedpa. CmaBel cepebpa. Ilpormecc
cepeOpeHusl.

64. Ilonarue o mpouecce (otorpadupoBanus. CBoiicTBa BaXXHEUIIMX COeIUHEHUH cepedpa.
KommuiekcHble coeinHenne cepedpa, UX CBOMCTBA, CTPOEHHUE U UCIOIb30BAHUE.

65. CaMOpoIHOE 30JI0TO, 30JI0TOCOAEpKane pyasl. [I[pMHIMIIBI U3BIEUEHNUS 30J10Ta U3 PYIL.

66. CpolicTBa MeTajIM4eckoro 3oJora. Ilpormecc pacTBOpeHMsI METaUIMYECKOTO 30JI0Ta B
pacTBOpax LHMAaHUCTBIX cosied. [IprumHa W3MEHEHHsS OKHCIMTEIbHO-BOCCTAHOBUTEIBHOTO
coctosuus cuctembl AU’, Au*' npu o06pasoBaHMM pPACTBOPHMMOIO KOMIUIEKCHOTO AHHOHA
[Au(CN)2]". Beinenenue 3010Ta U3 IIMAaHUCTHIX PACTBOPOB METOJOM LIEMEHTAIINH.

67. Oxkcuapl W TUApATHl 30J10Ta. 30JIOTOXJIOPUCTOBOAOPOAHAA KucioTa. Aypartel. Comu u
KOMIIJIEKCHBIE COEIMHEHUS 30JI0TA.

68. Ilpumenenue 3os0Ta u ero coenuHeHuid. CycanmbHoe 30J0To. [loHsiTHE O TpOOUpHOM
aHaJIn3e.



69. O61mas XxapakTepUCTHKA 3JIEMEHTOB MOATPYIIIBI IUHKA.

70. HaxoxnaeHnue nuHka B pupoje. CyliHOCTh IPOLIECCOB U3BJIEUEHUS IUHKA U3 pyd. CBoiicTBa
METaJNINYECKOTO IMHKA, CIUIaBbl HUHKA. OKCUJ ¥ THAPOKCHUJL LIMHKA.

71. CocTosiHME MOHOB LIMHKA B BOJHBIX pacTBOpax M HEBOJHBIX aMMHUA4HbIX pacTBopax. Comau
[IUHKA 1 MUHKATHL. [{HHK Kak KOMILIEKCOOOpa3oBaTeb.

72. [lpumeHeHre NMHKA U €T0 COCTUHEHUH.

73. IlpupojiHble COEAMHEHHUS KaJIMUs, U3BJICUYEHUE KaIMUS W3 OTXOJOB IIMHKOBOIO
npousBojicTBa. Kagmuii u ero crinasel. Okeun u rugpoken kaamusi. Conu kagmus. Baxheiiue
KOMILJIEKCHBIE COEIMHEHMUSI.

74. CBs3b MeTauI-MeTalll B coeuHeHusx kaamus (+1). [Ipumenenre MeTanin4eckoro KaaMus
U €ro COECMHEHUMN.

75. Haxoxnenue prtyta B mnpupoje. Ilomyuenue pryru. CBoiicTBa METAIIMYECKOH PTYTH.
AMaJlbramsl.

76. llpmuvHa HU3KOM XUMHUYECKOW AaKTUBHOCTU pTyTH. OcoOeHHOcTH KOH(Urypauuu (n-
1)d%ns?. Ponb nHEPTHO# IAPHI BAIEHTHHIX S-IEKTPOHOB.

77. Coenunenusi pryta (+2), okcua prytu. Cynema. KunoBaps. KommekcHbie coemuHeHus
pTYyTH.

78. IlpousBoansie pTyTH (+1), MX cTpoeHue u cBoicTBa. CBSA3b METAUI-METAT B COCTUHECHHSX
prytu (+1). JlokazarenbcTBa cymniecTBoBaHMsl 3Toil cBsizu. Kanomens. OcoOble cBoiicTBa
MOHOKPHUCTAJJIOB KaJloMenu. [[puMeHenmne pTyTu U ee CoeAMHEHU .

79. OO6mas xapakTepUCTHKa CBOICTB 3JIEMEHTOB MOATPYIIbl CKaHAWA (CKaHIUM, UTTpUH,
JIaHTaH, JJAHTAHOW/IbI, aKTUHUI). MUuHEepasbl peIKO3eMEeTbHBIX 3JIEMEHTOB. MeToAbl MOJTydeHus
METAJUIOB M UX CBOMCTBA.

80. OcobenHoctn xumun ckaHausa. COeIMHEHWs] CKaHIWSA, WTTPUA, JIaHTaHA, aAKTHHHUS.
OcHOBHBIE YEPTHI XMMHUH aKTHHUS.

81. CrpoeHue 5>JIEKTPOHHBIX 000JOYEK aTOMOB JAHTAHOWAOB. DU3MUECKHE M XUMHUUYECKHE
CBOMCTBA JJaHTaHOUIOB. COeVHEHNS JTaHTAHOMIOB B @aHOMAJIBHBIX CTEIICHAX OKHCICHUSI.

82. MOHOTOHHO€ U3MEHEHUE CBOMCTB M BHYTPEHHSS MEPUOAUYHOCTh CBOMCTB MPOCTHIX BEIIECTB
U XUMHYECKHUX COCIUHEHUN B CEMENCTBE JJAaHTAHOUOB.

83. Oxcuibl, THAPOKCUIBI M COJIM JIAHTAHOUJOB. KOMIUIEKCHBIE COCTMHEHUS, JBOWHbBIC COJIU.
BiusiHue TaHTaHOMIHOTO CKaTHs Ha yCTOMYMBOCTb KOMIUIEKCHBIX COEIMHEHUN.

84. PazneneHue cMmecell pelKO3EMENbHBIX AJIEMEHTOB METOJOM (DPaKIMOHHOIO OCAaXKICHUS.
[IpencraBnenue o© MeTOAaXx HOHHOOOMEHHOM COpOLMM M JKUJKOCTHOM  AKCTPaKIHH.
Xpomororpaduueckoe pasjiesieHue cMecei TaHTaHOUIOB.

85. Hcnonb30BaHuEe COEAMHEHUM PEIKO3EMENIbHBIX 3JIEMEHTOB B HOBOW TEXHHKE.

86. O011as XapaKTepUCTHKA 3JIEMEHTOB MOArPYIIIbI TUTAHA.

87. HaxoxneHnue turana B npupone. CyIIHOCTb NOJIY4YE€HUs TUTAHA U3 MUHEPAIBHOIO ChIPbS.
Mertannuuecknii TMTaH, CBOMCTBA, NpuMeHeHue. CIiiaBbl TUTAHA.

88. ®opmbl HaxoxaAeHUs TUTaHa (+4) B BOJOHBIX pacTBOpax. ['MIaposu3 rajgoreHuJoB THTaHA.
Turanatel. ['maposn3 TuTaHATOB.

89. IIpoueccel cTapeHns COeqMHEHUM TUTaHa. [Iporecchl oMK U OKCOJSILKMU. [ uApOKCUABI U
OCHOBHBIE COJM TUTaHa. KoOMIUIEKCHbIE COEOUHEHMsS TUTAaHA. JIMOKCHMA TUTaHa M €ro
IIPUMEHEHHE.

90. CoennHeHUs TUTAaHA B HU3IIUX CTENEHIX OKUCIIEHU. MOHOOKCH TUTAHA.

91. MuHepanbHOe Chlpbe IMPKOHUSA M rapHus. [IpuHUMIBI MosyyeHus mertamioB. CBoiicTBa
HOHOB nUpKoHUs (+4) u raduus (+4) B BOAHBIX pacTBopax. [ MAPOKCH B! HHUPKOHUS (O, B- U ¥-).
CoBpeMeHHbIE METOJbl pa3feNieHus] HUPKOHUS W rapHus. GTOpUMpPKOHATHI U (ropradHaThl.
[IpumeHeHHe coeJTMHEHNH IUPKOHUS, TadHUS U UX COCTMHEHUH.

92. XapakTepucTuka XMMU4ECKUX CBOICTB 1040 (pe3epdopaust). CylHOCTb METOJIOB CUHTE3A U
UACHTUHUKAIMU pe3ephopaus.

93. O6mmas XxapakTepuCTHKA 3JIEMEHTOB MOATPYIIIBI BAHAIUS.



94. Haxoxnenue BaHagus B mpHpoje. CriocoOsl M3BIIEYSHHs BaHAIMA W3 PyA W TOITyHeHHS
MeTanTndeckoro Banajus. CoiicTa Merajuinyeckoro panaaus. CoelMHeHUs BaHaIUs B Pa3HBIX
CTeNeHsX OKUCNeHUs. COCTOSHHE HOHOB BaHAAUA (+5) B KHCIBIX M HIENOYHBIX BOJHBIX
pacTBopax. [IpuMeHeHne BaHANHS. CITABLT BAHATHS.

95. MuHepaiibl Huo6ua ¥ TanTama. [IpHHINIE! TTONMYYeHNs W CBOWCTBA MeTamioB. CocTosHue
MOHOB HHOOHS (+5) ¥ TaHTaNa (+5) B KHCIbIX U LIENOYHBIX pacTBopax. OKCHIBI ¥ THIPOKCHIIBL,
COJITM, KOMILICKCHbIE coenuHeHHsA. HuobGarel m TaHTanaTel. MeTompl pasjeneHHs HHOOHA H
TaHTANIA.

96. Ilpumenenne AUOGOHS, TaHTa A U HX coelldHeHUH. Nb3Sn cBepXTIpoBO/INee METANIHYECKoe
coenunenne. CyIHOCT: W 3HAYeHHE sIBJIEHMs CBEPXIPOBOJIUMOCTH /U Pa3BHTHs HOBeHImeH
TEXHHUKH.

97. Obmas xapakTepUCTHKA 3TIEMEHTOB TIOATPYIIIEL XPOMA.

98. MunepanbHoe chipbe xpomMa. [IpuHIUNE! TepepaboTKH XPOMHCTOTO sKejesHska. CBoicTBa
MeTammyeckoro xpoma. Ciuiasbl xpoma. Baxuelimue coegunenus xpoma (+3). KomnnexkcHbie
coemrHeHns XpoMa (+3), amMMmaxaTel, KBachpl. XpoMmuThl Coemmnenus xpoma (+6). HX
CBOMCTBA.

99. Munepansl MonubneHa W BombhpamMa. MeTomBI TIONYYCHHS METAmIoB. XHMHWYECKHE
coelMHeHUs MonubaeHa ¥ Bomb(pama. OKCHIBI M rajloreHujibl MONHONIEHA W BONb(paMa.
Momu6aenorrie 1 BonmbhpamoBsie KucnoTel. CocTosare MomubaeHa (+6) u Bombtpama (+6) B
BOJHEIX pacTBopax. Mzomomicoemunenns. ['eTepononucoenuneHus. KapOumpt.

100. Coenuuenns MonubaeHa H BONB(paMa B HU3KWX CTENEHsX OKucieHns. Bomsdpamosbie
6pon3el. Monubaenosas W Boib(pamMoBas cuHb. [Ipumenenue MonubJeHa W BoIb(paMa.
Momi6eH 1 Bonbhpan Kak OCHOBA TIPOM3BO/ACTBA KAPONPOUHBIX M TBEPbIX CILIABOB.

101. CoenmMHCHUS 3IEMEHTOB CO CBI3LI0 METAJUI-METAIII (KJIaCTEPHEIE COEHHEHHS).

102. Obmas XapakTepucTHKa Mapramia. [IpHpojHEIE CcoeluHenws. [I[pHHUANEI Tomydenns
MeTamIoB. OKCUIbI, THIPOKCHIEL, TANOTEHHIBL M IPYIHE COEJAMHEHUA.

103. ObLuas xapakTepicTHKA 2IEMEHTOB Tpuas! kenesa. [lpuponnsie coegunenus. [IpuHUKIEL
HOIyYCHHS METamToB. OKCH/IbL, MHAPOKCH/IBI, TATOTEHH/ILI ¥ IPYTHE COCTTHACHHS.

104. TpobneMBl H NeEPCIEKTHBLEL Pa3BHTHS HEOPTAHWYECKOW XHMHH. 3a/1a4d CHHTE3a HOBBIX
HEOPTraHWYeCKMX COCAMHEHMH € 3aJlaHHBEIMHM CBOMCTBAMHU (IOTYNPOBOJHMKH, TYTOILIABKHE H
CBEPXTIPOBOJALIME CILTABEL, KJIACTEPRI U T.11.).

105. ®Pu3HKO-XUMHIECKHE METOME! HCCIIEIOBAHKS HEOPTaHHIECKUX COSIMHEHMI.

106. TIpo6GeMa MoTyyYeHUS BEIMECTE CBEPXBHICOKOH YMCTOTEL

107. Metannoopranudeckas ¥ GHOHCOPIAHMYECKAS XUMHSI.

PazpaGoruux: e
%) kXH,  A.B. Kamesckuii

IporpaMma cocraBieHa B COOTBeTCTBAM ¢ Tpebopanuamu ®IOC BO u ¢ yderoM
pexoMennanuit [TOOI] no Hanpasnenwio w npoduao noarorosku 04.03.01 — «XuMus».

TTporpamMma paccMOTpeHa Ha 3aceianvH Kadenps: obmeit 1 HeopraHMIeCKOH XUMUH

«13» mas 2021 ., nporoxon N

3aB. Kaenpoi — /A. YO. Cadponos/

—

Hacmoswyas npoem_; em  Gbimb  BOCAPOU3BEOCHd HU 8 KAKOU (hopme bes
npedsapumenbHo20 NUCbMEHHO20 Pa3peutern sl KaheOpbi-pazpabomyuKa npozpammsL.
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