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1. IEJM M 3AJJAYA 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
MHTEPIPETAINH YIITYOJICHHBIX 3HAHUH 0 IPYTUM pasJieliaM XUMHUH, COJICHCTBOBATh Pa3BUTHIO
Hay4HOT'O MUPOBO33PEHUS CTYIEHTOB.

B pe3ynbraTe M3ydeHHs1 JaHHOTO Kypca CTYJIEHTHI JOJDKHBI ITIO3HAKOMUTBCS C TEOPETUYECKUMU
OCHOBaMHU 0a30BbIX pa3JeliOB XUMHUHU, OCBOUTh OCHOBHbBIE 3aKOHOMEPHOCTH 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, OCHOBHBIMU 3aKOHOMCPHOCTAMH IMPOTCKAHUA PA3TUYHBIX
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,
OIMMCBIBAIOIINEC PA3BUTHC Hpe}ICTaBHeHI/Iﬁ 0 XHUMHYECKOU CBSI3HU B METalllaX, OCHOBax
TEPMOJUHAMHUKUN W KHUHETHUKH, 3aKOHOMCPHOCTAX IIPOTCKAHUA IJICKTPOXHUMHNYCCKUX
MIPOIIECCOB B PACTBOPAX;

3. copmupoBaTh yMEHHE MPOBOJIUTH OSKCIICPUMEHTAIBHBIE pPa0OTBI IO TOTOBBIM
METOJIMKaM, BBITIOJHITH CTaHAApPTHHIC OMNEpalii Ha COBPEMEHHOM OOOpYyIOBaHWH,
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 OOmell XUMHH W HEOPraHWYeCKOW XHMHHU
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. CoBpeMeHHasi oOmiass W HEOpraHuyeckas XUMHs 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 TlepeveHb MOCIEAYIONIMX YYEOHBIX JUCHUIUINH, U KOTOPBIX HEOOXOIMMBI 3HAHUS,
YMEHHS U HaBBIKH, GOPMUpPYEMbIC TaHHOW YIeOHOM MUCIIUILTHHOMN:
«Ananurudeckast xumusn» (51.0.18),
«Du3nueckas xumus. XuMudeckas repmoauaamuka» (51.0.24),
«Dusznyeckas Xumus. XuMuveckas kuaetnka u katamms» (b1.0.25),
«[Tporttecch! u ammapaTthl. XuMudeckas Texnosorus Hegtu u raza» (61.0.27),
«['upporeoxumus» (b1.B.07),

a TaKXke s BBINOJHEHHS KBaNU(UKALUOHHBIX paboT u (GopMHpOBaHUS 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
Hanpasnenuto nooeomoexu 04.03.01 «Xumusy, npoguis: xumus Hechmu u 2aza.

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 MCCIIEIOBaHNU
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 CBOMCTB
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 MCCIETOBAHUSIX.
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
COBPEMEHHOU
BBEIUMCIIMTCIBHON TEXHUKHU

HaITpaBJICHHOCTHU

y4eOHBIX M HAYYHBIX IEJICH.
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
MIPEJICTABIIATEH 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
MPE3CHTAIINIO 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: IPEJICTaBUTh PE3YJIbTATHI
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) KAHUME U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKOCTh TMCHUIJIMHBI COCTABJIsSIET 9 3a4eTHBIX eTUHNL, 324 yaca, B ToM yuciie 1.25 3aueTHBIX eTUHUIL, 45 YacoB HA 3a46T 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
s KOHTPOJIS
]
= KonTtakTHas paboTa mpenogaBaTesis ¢ 00yJaroruMucs ts} YCIIEBaEMOCTH;
Pasnen mucrumiinyel/ TeMBI 3 <
No /it S ‘;; dopma
D v
&) = MPOMEKYTOYHOUI
=| aTTecTaIlluu
JlaGopaTopHble U IPaKTHUYECKUE 5]
= (no cemecmpam)
3aHATHA 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 CBSI3b 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 METAJUIOXUMMUS (KOPPO3MSL, KIIACTEPBI) 2 6 4 4 1 10 | JIP, mpakTudeckue
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

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

I[NOATPVYIIITIA 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 (CKAH/IUH,
WUTTPUIA, IAHTAH, TJAHT AHOH/IBI)

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

12

IMNOAI'PYIIIIA TUTAHA

[IpoBepka 0oT4ETOB 11O
JIP, mpakTrueckune
3a/1aHusl, CEMUHapbI

13

MIOJTPYIIIIA BAHAINS

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




IIpoBepka 0T4ETOB 11O
14 [IOATPYIIIIA XPOMA 2 2 5 5 1 2 JIP, mpakTuyeckue
3aJlaHusl, CEMUHAPBI
IIpoBepka 0T4ETOB 11O
15 MAPTAHELL, )KEJIE30, KOBAJIBT, HUKEJIb 2 2 12 12 1 4 JIP, npakTnueckue
3aJlaHuUsl, CEMUHAPBI
IIpoBepka oTuera 1o
16 KoHTpoIbHbIil cHHTE3 2 - 8 8 1 6 KypCOBOMY CHUHTE3Y,
3alluTa OTYeTa
17 3auéT, 3K3amMeH 45 3ader, SK3aMeH
Hroro yacos 72 108 108 13 76

B paboueii npoepamme no oucyuniune npu 8bINOJIHEHUU 1AO0PAMOPHLIX padom npedycMompena RPAKmu4uecKkas no020moeKa & 81oe 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

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 npodeccroHaIbHOS
CceMHHape obpasosanue: EcTecTBeHHBIE
HaYKH).
METAJUIOXUMUS (KOPPO3IIS, 3a/1a41 U YIpakHEHNs 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 XUMHus
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 pasnena, TeMbl c 3arpatsl O1ieHOYHOE obecrieueHne
C OKH o
P P ’ Bun camocrositensHOM paboThI P BpEMEHU CPEJCTBO CaMOCTOATENBHOM PaboThI
BBITIOJIHCHUA
(dac.)
BEPUJUIANA, MATHUM, MeTOIMYeCKH -
I[EJIOYHO3EMEJIbHBIE MET AJIJIBI CTOAMICCKAC yKasa
. ITnoBepk: K IIPAKTHUK
[ToaroToBka m HarMcaHue OTYETOB MapT 4 poBepKa P My
OTYeTa Mo «Metajuindeckas CBs3b.
pabore. YO XuMUst METaJIOB)
AJIOMUHUA. [ToaroToBka m HarMcaHue OTYETOB Meromuyecku HUS
TIOATPYTITIA [ AJUTHS OATOTOBKA M HAITMCAHUE OTICTO €TOIMUECKHE yKa3a
8 [TpoBepka K IIPaKTUKYMYy
oT4era 1no «Metaindeckast CBA3b.
paborte. YO XuMUsT METaJIOBY
NOATPYIIIA TEPMAHMA - MeToauuecKre yKa3aHus
OBEpKa
N POBCP K MTPAKTUKYMY
[ToaroToBka m HanMcaHue OTYETOB 4 oTYeTa 10 «MeTAIUIecKas CBS3E
abote. YO ’
p XUMHSI METAIIOB)
HIOATPYIIIA METTA [ToaroroBka u HamKcaHue OTYETOB I Meroanueckue ykasaHus
OBEpKa
ALle 4 N p . ap o K MPAKTHKYMY
peib TYeTA IT
p pabote. YO «Metamdeckast CBA3b.
’ XUMHS METAJIIOB)»
TIOATPVIIIA LITHKA TTposepka MeToandeckye yKa3aHus
. oT4yeTa 1o K IIPAKTHUK
[ToaroToBka u HamMcaHUuEe OTYETOB arnpeb 4 P My
paborte. YO «Meramnyeckas CBS3b.
XUMHS METAJIIIOB»
PEJIKO3EMEJILHBIE DJIEMEHTEI Heoprammseckas XHmus :
(CKAHJINIA, UTTPUIA, IAHTAH, ye1eb. s cryn, Bysos: B 3 1./
JIAHTAHOUJIBI) CremneHb
[ToaroToBka k ceMHHApy MO TeMe - pen. 10. JI. TpeTbsikos. - M. :
y - aKTUBHOT'O
KPENKO3EMEJIbHBIE DJIEMEHTBI (CKAH/IHI, arl I;J'IL 4 Axanemus. - (Beiciiee
y acTHs B
HUTTPUH, TAHTAH, TAHTAHOHIBI)» p yi poeCcCHOHANBHOE
CEMHHape obpasoanue: EcrecTBeHHbIE

HAYKH).




CamocrositenbHas paboTa 00yJaronIxcst

y‘le6HO-MeTOI[I/I‘leCKOG

Cemect HasBanue paznena, TeMbl c 3arpartsl OlLieHOYHOE obecrieueHne
~ OKH “
P P ’ Bun camocrositensHOM paboThI anolimemm BpEMEHU CPEJCTBO CaMOCTOATENLHOMH PaboThl
(dac.)
TIOATPYIIIA TUTAHA [MoaroroBka u HamMcaHUe OTYETOB IIpoBepka Meroauueckue ykazaHus
anpers 2 OTYeTA MO K IIPaKTHKYMY
padote. YO «Meranamueckas CBS3b.
XHUMUS METAJIOB)
NOArPYIIIA BAHALIA Tposepxa Merouyeckue ykazaHus
.. K IIPaKTHK
IloaroroBka u HalmMcaHue OTYETOB arnpenb 2 0THeTa IT0 P My
pa6ore. YO «Metamnyeckast CBS3b.
XUMHSA METAJUIOBY
TMOATPYIIIIA XPOMA IIpoBepka Meroarueckue ykazaHus
. K IIPaAKTHK
IloaroroBka 1 HalmMcaHUe OTUYETOB arnpeb 2 0THeTa IO P My
pabore. YO «MeTanueckas CBS3b.
XHUMUS METAIIOB)
g‘yﬁf EF J?EE”’ KEJIE3O, KOBAJIRT, IpoBepka MeroquuecKkre yKazaHus
. . K MIPaKTHK
IloaroroBka 1 HalmMcaHue OTUYETOB arnpenb-mMai 4 0THeTa IT0 p My
pa6ore. YO «Meramnnyeckas CBS3b.
XUMHSA METAIIIIOBY
HpOBepKa Heopranuyeckas XI/IMI/IS[/ : yueO.
Konmponwvnotit cunmes Ans cIyn. Bysos: B 3 ./ pen. 1O.
P 0THeTa IO J. TpetbsikoB. - M. : Akazemus. -
KYPCOBOM
IToaroTtoBka K MPOBEIACHUIO CHHTE3a, yP y (Beiciiee npogeccronanboe
. . CHUHTC3Y. obpazoBanue: EcrecTBeHHbIE
HaIlMCaHUE 0oTYéTa, IMOATOTOBKA Mai 6 Sammra HayKu),
IIpE3CHTAaOuA Mertoauueckue yka3aHus K
KypCcoBOro MpakTUKymMy «MeTamuaeckas
CHHTC3a CBsA3b. XHMMHUS METAJLIOBY
OO611ast TPYA0EMKOCTh CAMOCTOSITENTLHOM paboThl O TUCIUILIMHE (4ac) 76




CamocrosTenbHas pabota 00yJaronuxcs VY4eGHO-MEeTOANYECKOE

C HaszBanue paszena, TeMbl c 3arparsl | OrueHoYHOE obecredeHue
eMECT BaHU . OKH i
P pasiena, Bun camocrositensHOM paboThI P BpEMEHU CPEJCTBO CaMOCTOATENLHOMH PaboThl
BBITIOJTHCHU S
(dac.)
BroxkeT BpeMeHHU caMOCTOATEILHON PadoThl, MPEIyCMOTPEHHbIN Y4eOHBIM MJIAHOM 76
JUIsSl JAHHOW TMCIMIIJIMHBI (Yac)
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4.3 Copep:xanue y4eOHOro MaTepuaJia

Coz[ep)KaHne pa3aejioB U TEM NJUCHUIJIUHDBI

1.1. METAJUIMYECKOE COCTOAHUE BEILECTBA. METAJUIMYECKAS CBA3b

[lonoxeHue 31€MEHTOB € METAUIMYECKMMM CBOMCTBAMHU B IMEPHOJUYECKON CHUCTEME.
OOuue cBoOWcTBA METAUIOB U HMX OOBSICHEHHS C IIOMOIIBIO TEOPUH 3JIEKTPOHHOIO Tasa
(kmaccuyeckoil W  KBaHTOBO-MexaHumdeckol mno ®epmu-Zupaxky). [lpuHiun moTHeimen
VIIAKOBKH aTOMOB B KpHCTauIM4eckoil pemierke. [lomumopdusm (ammoTpomusi) MeTasuioB.
OOmue cBeneHuss O MNONMMOPGU3ME M AIOTPONMU HEOPraHM4yeckux coenuHeHuil. Tpu
OCHOBHBIX THIIa KPUCTAJUNIMYECKUX PEIIETOK MEeTaIoB. Mojienb, 00bsICHSIOMAs BOSHUKHOBEHHE
METaJNIMYecKol cBs3u (Ha mpuMepax MOJIeKyn OeH3oja, KpucTauiax rpaduTa, JWTHUS,
oepumusi). [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, MOJTYIIPOBOJHUKH, TUAIEKTPUKU. [lomymeTamibsl U COBpeMEHHOE MpecTaBlIeHue
00 ux mpupoje (30HHOE CTPOCHHE KPUCTAIJIOB IMOJYMETA/UIOB). 3HAYCHHE TOTYyMETAJIIOB B
Pa3BUTUU XUMHUH U (GU3KMKH TBEPAOTO Teja. TaMMOBCKOE COCTOSTHUE 3JIEKTPOHA Ha MOBEPXHOCTU
TBEpAOro Tena. PEKOHCTPYKIUS MOBEPXHOCTH.

1.2. METO/JIbI UCCJIEJIOBAHUS B3AUMOJIEMCTBUIM B METAJIJIOXMUMUYECKUX
CUCTEMAX

CmiaBel METAJIOB M MeToAbl WX u3ydeHws. [IpaBuno daz. daza. Kommonent. Yucio
creneHeir cBoOonbl. [lpumepsl mnpumenenus mnpawia (a3, DUBHKO-XUMHUYECKUN aHAIN3.
[Tpunnumer HenpepsiBHOCTH U cooTBeTcTBUS (10 H.C. KypHakoBy). Kpussie oxmaxaenus. Turbl
nuarpamMm  IuiaBkocTd. CucTeMbl HE 00pasylolie XUMHYECKHX COeIUHEHHH (¢ mpocToit
OBTEKTUKOW, TBEpIble pPACTBOPbl C HEOrPaHWYEHHOW U  OTPAaHUYECHHOM  B3aUMHOMU
pacTBOPUMOCTBIO, JUarpaMMbl — nIeputektudyeckoro Ttuma). Cucrembl ¢ 00pa3oBaHHEM
XUMHYECKUX coeAuHEeHUN. MHTepmeramnnueckue coenvHeHus. JlanbToHUABI U OepTOIUIN/IbI
(coemunenust KypnakoBa, ¢a3bl JlaBeca, (a3pl BHeApeHUs, AJIEKTPOHHbIE coequHeHus HOm-
Po3zepn).

1.3. METAJUIOXUMUIA

Knaccudukanusi 31eMeHTOB-METAIVIOB ¢ TOYKU 3PEHHS] MX METAJUTMUYECKOTO CTPOCHHUS.
[lepexonnbie areMeHTHI (OrpeaesaeHne, 0COOCHHOCTH CBOMCTB). Psij HanmpsbKeHUN MeTalioB U
ero  TepMoaMHaMuyeckoe  obocHoBanue.  Koppo3uss ~ MmerauioB  (XuMuyeckas |
AIIEKTPOXUMUYECKAs), BUIBI DIEKTPOXUMHUECKON Koppo3uu. CrmocoObl 3aluThl METaUIOB OT
KOoppo3uu. JluaroHajabHOE€ CXOACTBO 3JIeMEHTOB. ['eoxumuueckue "3Be3abl" A.E.Depcmana.
CoenMHeHUs TEPEXOTHBIX SJIEMEHTOB CO CBS3bIO METaI-MeTain (KiIacTepbl). MeTauibl Kak
OCHOBA MHAYCTPUH. 3HAUEHHUE METAJUIOB B HAPOJHOM XO3SIHICTBE U OOOPOHBI CTpaHbl. MeTaisl
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
MeTaiuioB. OGIacTh TEPMOAMHAMUYECKON YCTOMYUBOCTH COEAMHEHHHN IETI0YHBIX METAJIIOB.

JIUTUI. Oco6eHHOCTH CTPOCHHS ATOMA U MOHA JTHTHS U CBA3aHHBIC C STHM aHOMaJIbHbIE
CBOMCTBA COCIMHEHUW JIMTHS: TEPMUYECKass HECTOMKOCTb €ro COJied, aHOMaJlbHas
pactBopumocTh (xyopua, docdar). Bzaumogeiicteue ¢ azorom. ['mapun nutus. CKIOHHOCTH
cojied suTUa K rugparanuu. Jlutuii-kommiaekcooOpasoBarenb. CXOJACTBO  HEKOTOPBIX
COEJIMHEHUH JINTUS U MarHusl.

HATPHUH. CymHOCTh METOOB MOTydeHHsI €AKOro HaTpa. Kpucrammornapars! cyibhara
1 KapOoHaTa HaTpus, TeKToruapaTel. Hutpat Hatpus. ['anorennast Hatpus. ['mapua natpus.

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

PYBUJINA u 1IE3UM. Py6bunuit u uesuii - pejkue menodnbe MeTamisl. [IpuMeHeHue.
HoBele 065acTi mpuMeHEeHUs ET0YHbIX METAJUIOB U UX COCTUHEHUH.

1.5. BEPUJIJIMA. MATHUM. IIIEJIOYHO3EMEJILHBIE METAJIJIBI

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

BEPUJUINI. Mertannmideckuii OepuyIiii U ero cBOMCTBA. ['Mapokcua OepusutHs, CoJin
Ooepmuss U Oepwiarel. KommiekcHble coennHeHUs OepHILINs, OCOOEHHOCTH MX CTPOECHHUS.
DneKkTpoHoAePUITUTHBIE MOJIEKYIbI. [IpuMenenne 6epusutms.

MATHUN. CroiicTBa MeTamnueckoro Maraus. CruiaBbl Marams, ux 3Hadenue. Oxcung 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, TUAPUI U HATpUI Kanblusa. Conep)kaHWe COJICH Kajblldsg B PEYHOU U
MOpckoW Boje. JKecTKocTh BOJbI (BpEMEHHas U IOCTOSIHHAs), TPaayChl IKECTKOCTH.
CoBpeMeHHBIC METOJIbl OYMCTKU BOJABI (MOHHBIA 0OMEH). MajopacTBOPUMBIC COJIM KajbIUs -
KapOoHaT, okcainar, cyiabdar. I'umc, ero coricta. [IponsBoacTBo 1emenTa. OCHOBHBIE YEepPThI
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
mporeccoB  mnepepaboTku OOKCMTAa HA OKCHJA  alIOMUHHUSA, TPUHIMUIBI  [IPOU3BOACTBA
Metaiuyeckoro amomuaus. CrutaBel  amomuHus.  Kopywa. VckyccTBeHHblE PYOMHBI.
AmomuHatel. Amomotepmusi. Oxkcup, amoMuaus. Conu allfOMUHUSA, UX TUIpoau3. ['mapokeuna
anmtoMuHus. Ctpoenue ruipokcuaoB. Ilonumepusanus 3a cueT npoueccoB OJISIIUU U OKCOJISILIUY.
Kowmmnekcusie coenunenus amomunusa. Kpuonur. Ksacupl. be3Boanble U ruiparupoBaHHbIE
raJIoTeHU bl atoMuHUS. ['uapua amoMuHus, amoMoruapua autus. CyocoeIMHeHNs aTlOMUHUSL.
Peaknuu aucnponopiOHUPOBAaHUS W KOHIPOMOPUUMOHMPOBaHUS. [lonmydeHue CBEpXUUCTOTO
ATIOMHUHHUS U3 CYyOCOSIMHEHU.

1.7. IOAT'PVIIITIA T AJUJIUA

OOmiasi xapaKTepUCTHKA SJIEMEHTOB MOArpymnmnbl. McTopus OTKpbITHS Tamums (dKa-
AMIOMHUHUS), Tpeackazanue cBoiictB ramwmsa J.M.MenneneeBsiM. [lepuonudeckuii 3akoH
JA.N.MeneneeBa - OCHOBa [JaJbHEWILEr0 pa3BUTHUA HEOPraHUYECKOM xumuu. HaxoxaeHue
rajuids, UHAUS ¥ Tajuis B pupoje. CylHOCTh IPOLECCOB BbIICICHUS TaJlns, UHUSA U TaJuTus
n3 pya. CymHOCTh METOJOB IMOJY4YEHUST MeETauioB. BoccraHoBieHME rauMs rauiaMon
AIIOMHUHUS B IIEJOYHBIX pacTBOpax. ['ayumil, UHIUN U TaJUIMK - PACCEIHHBIE DIIEMEHTHI.



Mertannuueckuil rajjuii, ero ¢puznyeckue U XuMuueckue cBoiictBa. [Ipupona HU3KOM
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.

Merammueckuit mnami. Ilpumenenue cmiaBoB wunHaug. CoeauHEHUsT HHAUS B
pa3nuuHbIX cTeneHsx okucnenud. I'mapokenn unaus (+3). Conu unaus (+3), UX rUAPOIIU3.

Mertannnueckuid Taaami. Coenunenus tamus (+1) u (+3), ocoOEHHOCTH MX CBOMCTB.
OCOOEHHOCTH XMMHHU TaJUIHsL. Y CTOWYMBas CTENEeHb OKucieHus. llpeacraBienuss 00 MHEPTHOM
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 JIEMEHTOB moarpynnsl. Haxoxaenue B mpupone. [lomydenne
MIPOCTHIX BEIIeCTB. VICTOPUS OTKPBITHS TepMaHus (3Ka-CHITHIINSA).

CpoiictBa repmanusi. Coenunenusi repmanus (+4). Jluokcua repMaHus, repMaHarhl.
Terpaxnopun repmanus. ['mapuael. CoeauHeHusi repmanus (+2). ['epmanuii kak BaKHBIN
MTOJTYIIPOBOTHUKOBEIN 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, cyabhuasl osoBa (+4). XnopHoe onoBo. KommiiekcHble coenHenus onoBa (+4).
[Tpumenenue osoBa u ero coeaguHeHnid. CrijiaBbl 0JIOBA.

CpoiictBa Metaymmmyeckoro c¢BuHNA. CoenuHenus cBuHNA (+2). OKCUA U THAPOKCHUT
ceunna. Coemunenust cBuHna (+4).IlmomOarel, ux crtpoenune. KoMriuiekcHbIe coeauHEHUS
ceuHna (+4). IlpuHnumsel TIepepabOTKU CEPHHUCTBHIX CBUHIOBBIX pyd. llpumeHeHue
METaJJTNYECKOT0 CBUHIIA U ero coeAnHeHu. CIutaBbl CBUHIIA.

1.9. TIOAI'PYIIIIA MEIN

OO1ast XapakTepUCTUKA HIEMEHTOB MOATPYIIIHI.

[Ipupoausie coenuueHuss Meam. CyIIHOCTb MPOIIECCOB HM3BICUEHHUS MEIU U3 PyI H
nonydeHue meau. CBoicTBa MeTauTM4YecKoil Memu, ee crutaBbl. CoequHenus meau (+1), (+2).
Comu meau (+2), cTpoeHHE KPUCTAUIOTUIPATOB C HEUYETHBIM KOJUYECTBOM MOJIEKYJ BOJBI.
Kowmmnekcusie coennnenus. [Ipaktnyeckoe UCIOJIb30BAHUE MEAN U €€ COSAMHEHU.

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

CamMopoaHOe 30J10TO, 30JI0TOCOAepKaIUe pyAbl. [[pUHIIUITBI H3BICUEHUS 30JI0Ta U3 PYA.
CpoiicTBa MeTAIITMYECKOro 30J10Ta. [Iporecc pacTBOpeHHs] METAUTMUECKOTO 30JI0Ta B paCTBOPax
LIUAHUCTBIX cosield. [IpuyrHa WU3MEHEHUs OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO COCTOSIHUS
cuctempl AU’, Au*! mpu o6pazoBaHuM pPacTBOPMMOro KomruiekcHoro anumoHa [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 coeaunenuit. CycanbHoe 30510T0. [loHsiTHE O TIPOOUPHOM
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 TUAPOKCHUI LHUHKA. COCTOHHI/IC
HOHOB IIMHKAa B BOJHBIX PACTBOPAX W HCEBOAHBIX aMMHUAYHBIX PaCTBOpPaAx. COJ'II/I IIMHKa H
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
npousBojicTBa. Kagmuii u ero crinassl. Okena u ruapokcu st kaamus. Cosn kagmus. Baxuneimne
KOMILJIEKCHBIE coequHeHns. CBsA3b MeTaI-MeTaill B coequHeHusx kaamus (+1). [Ipumenenue
METAJNINYECKOTO Ka/IMUS U €r0 COEUHEHUH.

Haxoxnenue pryru B npupone. Ilonydenne pryru. CBoHCTBa METAUIMUECKON PTYTH.
Awmanbramel. [IppdrHa HU3KOM XMMHUYECKOH aKTHBHOCTH pTyTH. OCOOCHHOCTH KOH(Hrypanuu
(n-1)d*°ns?. Ponb mHEpPTHOH Maphl BaEHTHBIX S-31eKTPoHOB. CoemuHeHHs PTYTH (+2), OKCHJ
prytu. Cynema. KunoBaps. Kommuiekcuble coenunenus pryTtd. [IpousBonnbie prytu (+1), ux
cTpoenre u cBorcTBa. CBsi3p MeTaul-MeTal B coenuHeHusx pryra (+1). JlokasarenbcTBa
cyuiecTBoBaHusl 3Toi cBs3u. Kanomens. OcoOble CBONCTBA MOHOKPHUCTAJIOB KaJIOMEJIH.
[IpuMeHeHue pTyTH U €€ COCAUHEHU M.

1.11. PEAKO3EMEJIbHBIE DJIEMEHTHI

OO6mast xapakTEepUCTHUKA CBOWCTB AJIEMEHTOB MOATPYNIBI CKaHAUs (CKAHJAWI, HTTPHI,
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.
Ctpoenue 3IeKTPOHHBIX 000JI0YEK aTOMOB JIAHTAHOUJOB. DPU3NUECKHE U XUMUYECKHUE CBOMCTBA
sma"nTaHouAgoB. CoelMHEHUS JIAHTAHOHMIOB B aHOMAJBHBLIX CTENEHSX OKHCICHHSI. MOHOTOHHOE
W3MEHEHHE CBOWCTB W BHYTPEHHSISI MEPUOJUIHOCTh CBOMCTB MPOCTHIX BEMIECTB U XUMUUYECKUX
COCIMHEHUN B CEMEHCTBE JIAHTAHOUIOB. OKCHUIBI, THAPOKCUIBI MW coJid. KomIuiekcHbie
COCIMHECHUS, TBOMHBIC COJIM. BiusHUE TaHTAaHOMIHOTO CXKATHS Ha YCTOWYMBOCTh KOMIUIEKCHBIX
coenuHeHU. PasnmeneHue cMmeceld peaKO3EMENbHBIX 3JIEMEHTOB METOJO0M (PaKIMOHHOTO
ocaxxaenus. [IpeacraBieHue o MeTogax HOHHOOOMEHHOM COPOITMM M JKUJIKOCTHOM AKCTPAKIIUH.
XpomoTorpapuieckoe pasJeieHue CcMeceld JIaHTaHOWIOB. lcronp3oBaHWE COETUHEHUMN
PEIKO3EeMENIbHBIX JIEMEHTOB B HOBOM TEXHHUKE.

1.12. IIOAT'PYIIITIA TUTAHA

OO6mrast XxapaKTepUCTUKA PJIEMEHTOB MOATPYIIITHI TUTAHA.
Haxoxnenue TmTana B mpupoae. CyIIHOCTh TOJYYEHUS 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 coenuHeHU TUTaHa. [Iporiecchl ONAMU W OKCOJSIUH. [ MAPOKCUIIBI U
OCHOBHBIC COJM THTaHa. KOMIUIEKCHbIE COCIMHEHHS THTaHa. JIMOKCHMJ THUTaHa U €ro
npuMeHeHne. CoeTMHEHNs TUTaHa B HU3IIMX CTEIIEHAX OKUCIICHUS. MOHOOKCH] TUTaHA.

MunepanbHOoe Chiphe HUPKOHMS U raduus. [IpuHIUNBI MONyYeHUS METaIOB.
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. [Ipumenenrne coeMHEHUI TUPKOHUS, TaQHUS M KX COCTMHCHHM.

XapakTepucTuka XHMUYECKUX CBOMCTB 1040 (pe3epdopams). CylmHOCTH METOJIOB
CHUHTE3a U UJAeHTU(HUKAIUU pe3ephopausl.

1.13. IOAT'PYIIIIA BAHAIUA

OO1ast XapakTepUCTUKA AIEMEHTOB MOATPYIIIBI BaHAIMSL.

Haxoxnenue Banagusi B npupoje. CriocoObl M3BIEUYECHUS BaHAAMS U3 PYA U MOTYYCHUS
MeTandeckoro Banaausi. CBoicTBa MeTauimueckoro Banaaus. CoeMHeHNs BaHAIUs B Pa3HBIX
creneHsx okucieHus. COCTOsHHE WOHOB BaHaaus (+5) B KHCHBIX M MIETOYHBIX BOJTHBIX
pactBopax. [IpumeHeHne BaHausl, CTIJIaBbI BaHAHSL.

Munepansl HUOOUMSI ¥ TaHTajga. [IpuHIUOBI TOMy4eHHS W CBOWCTBA METAJUJIOB.
CocrosiHue MOHOB HHOOUS (+5) M TaHTana (+5) B KUCIBIX U HIEIOYHBIX pacTBopax. OKCHUIIBI U
TUAPOKCUJIBI, COJIM, KOMIUIEKCHBIE coeAuHeHUs. HuoOatel M TaHTanatel. MeTOapl pa3aencHus




HUoOUs U TaHTana. [I[puMeHeHne HUOOUS, TaHTala U X coeAnHeHn. NbaSn cBepXmpoBoasiiee
MeTauindeckoe coenuHeHue. CyIIHOCTh M 3HAUYEHHE SIBJICHUS CBEPXIPOBOJUMOCTH IS
Pa3BUTHUS HOBEMILIEH TEXHUKH.

1.14. IIOATI'PYIIIIA XPOMA

OO0111ast XapakTEpUCTUKA AIEMEHTOB MOArPYIIIBI XpOMa.

MunepansHOe CbIpbe Xpoma. [lpuHImIel mepepaboTKH XPOMHCTOTO SKEJIEC3HSKA.
CpoiictBa Metaumueckoro xpoma. CruiaBel XxpoMa. Bakueimme coenuHeHuss xpoma (+3).
KommnekcHele coenunenust xpoma (+3), aMMHakathl, KBacibl. XpoMuThl. COeIUHEHHUS XpoMa
(+6), ux cBoiicTBa.

Munepansl Moau0aeHa u Bojabdpama. Meroabl MojlydeHUsT METAUIOB. XUMHUYECKUE
coenuHeHUss MonuOAeHa U Bojibppama. OKCUABI U TaJOreHUAbl MOJMOAEHAa M BOJb(pama.
MonubnenoBbsie U BodabdpamoBbie KucI0Thl. CocrossHre MosmbaeHa (+6) u Bonbdpama (+6) B
BOJIHBIX pacTBopax. Mzomomucoenunenus. ['erepononmcoenunenus. Kapounpl. CoenuHeHuUs
MoiubieHa U BoJb(paMa B HHU3BKUX CTENEHAX OKUCIeHHs. BonbppaMoBbie OpOH3BI
MonubnenoBast 1 BoJibppamoBasi cuHb. [Ipumenenne monmobaeHa u BoJabdpama. MonubaeH u
BOJIb()paM KaK OCHOBA IMPOU3BOJICTBA KAPOIPOUHBIX U TBEPJIbIX CILIABOB.

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

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 MepCHeKTUBBI Pa3BUTHS HEOPTAHUYECKOW XMMUU. 3a/ladyll CUHTE3a HOBBIX

HEOPraHMYECKNX COCAMHEHUHN C 3aJaHHBIMH CBOWCTBaMH (TOJYMPOBOJAHHUKH, TYrOTUIABKUE W
CBEPXIIPOBOJAIINE CIIABBI, KJIacTephl M T.1.). DHU3MKO-XUMUUYECKHE METOJBI HCCIEIOBAHUS
HEOpPraHMYeCKHX coeauHeHuid. I[IpoGiema moOJlydeHHs] BEIIECTB CBEPXBBICOKOW YHMCTOTHI.
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 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
NCCIEOLOB 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. AkTuBaTOpBI KOPPO3UU OHK: 1o
KJIACTEPBI) | 3. 3ammTa OT KOppO3Hu OIK-6.1
4 IIEJIOYHBIE | 1. CpoiicTBa MeTamm4eckoro Otuéte | OIK-6.1
METAJIJIBI. HaTpUs OIIK-2.2
OBIIUE 2. TlonyueHue 1 CBOHCTBA 8};%?5
OCOBEHHO KHCJIOPOAHBIX COCANHECHNN O]_[K_G]_
CTI/I HaTpusi
UMUK 3. 'mnponus coneil menoYHbpIX
LEJIOUHbI METaJLIOB
X
METAJUIOB
5 EEPHHHHPI, 1. Tlonyuenvie u cBOMCTBA Otuéte | OIK-6.1
M AFHI/II‘/’L THIPOKCHIOB OepruIns U OIlIK-2.2
IEJIOYHO3 | Maruus o
EMEJILHBIE é . OCHOBHBIE KapOOHATBI OHK-6:1
METAHHI)I CPUIIIIUA U MarHus
3. TUAPOKCUIBI U CONU KaIBITHS,
CTPOHITUS U Oapyrs
6 AJTFOMHWHMUA | 1. CBoiicTBa METAJNIMYECKOIO Otyéter | OIIK-6.1
" AFOMUHYS OIIK-2.2
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 VceTHOE OIIK-6.1
A TAJIJINA Xapakmepucmuxa S- u - cobeceo
MEmManiosy BaHuUe
8 ITOAI'PVYIIIT | I.Ilomyuenue onosa Otuéte | OIIK-6.1
A 2. Coenunenus onosa (+2) u OIlIK-2.2
TEPMAHUA | (+4) 8§Ei§
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 MEJIU 2. Coemuuenus meau (+1) u (+2) OIIK-2.2
3. Tlonmy4enue OKCHIOB cepedpa OIIK-3,2
OIIK-1.2
) u (+2) ONK-B.1
4. Tasorenupl cepedpa s
10 | IIOAI'PVIIIT | 1. T'mapokcuasl u cyab(uiabt Otuétpr | OIK-6.1
A ITMHKA IUHKA U KagMus OIIK-2.2
2. 'maponus comneit LuHKa OIIK-3,2
OIlK-1.2

3. CoenuHeHust pTyTH

OIIK-6.1




11 | PEAKO3EME | Cemunap «Cpasnumenvnas 4 VeTHOE I1K-6.1
JIBHBIE xapaxkmepucmuxa d-wemannoey cobeceno
OJIEMEHTBI BaHUE
(CKAHIMUN,

UTTPUUN,
JIAHTAH,
JJAHTAHOU
AbI)

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

A TUTAHA | (+3) OI1K-2.2
2. IlepokcuIHBIE COCTMHEHUS OIIK-3,2

TUTaHa OINK-1.2

OI1K-6.1

13 | IIOAI'PVIIIT | 1. Coenunenus Banaaus (+5) u 5 5 Ortyéter | OIIK-6.1
A BAHAJIUS | HU3UIMX cTenenel OKucenus OIIK-2.2

2. IlepokcuHBIE COCTMHEHUS 8E§i§
BaHaIuA OHK-G 1

14 | IIOAT'PVIIIT | 1. Coenunenus xpoma (+3) u 5 5 OtuéTer | OIK-6.1

AXPOMA | (+6) OIIK-2.2
2. Cynbhuael ¥ THOCOIH OIIK-3,2
MoJinOieHa U Bob(ppama OIlK-1.2

OIIK-6.1

3. IlepokcuaHbIC COCTUHEHUS
MonubieHa 1 Bolib(ppama
4. KoMILIEKCHBIE COETUHEHNS
Monub1eHa

15 | MAPT'AHEL], | 1. Coennnenus mapraHua (+2)- 12 12 Otuétel | OIK-6.1
JKEJIE3O, (+5) OIIK-2.2
KOBAJIBT, 2. CpolicTBa MaHTaHATOB U OIIK-3,2
HUKEJIb IEpPMAaHIaHATOB 8%5%?

3. I'uapokcusl Jxemesa, e
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 [1K-1,2

COCTOSIHWE BEIIECTBA.
METAJIJTMYECKASI CBSI3b
2 METOJIb! IMoaroroska k cemunapy | OIIK-1 [1K-1,2
WCCJIEJIOBAHMSI
B3AMMOJIENCTBUI B
METAJITIOXUMUYECKUX
CHUCTEMAX
3 METAJLTOXUMILS IToaroroska K | OIIK-1 I1K-1,2
(KOPPO3MSA, KIACTEPBI) | cemuHapy. [loaroroBka | OIIK-3, OITK-6 I1K-3.2
Y HalmMcaHue OTYETOB I1K-6.1
4 [ToaroroBka k | OIIK-1 I1K-1,2
EJIOUHBIE MET AJUTBI.
ngHlI/IE ocosEnHOCTH | cemuHapy. Ilomroroska | OIIK-3, OITK-6 I1K-3.2
XUMHWH TEJOYHbBIX




METAJLIOB Y HAIIUCAHUE OTYETOB I1K-6.1

5 BEPHILTHIA, MATHHUGL IToaroroska ) u | OIIK-3, OIIK-6 I1K-3,2
[EJIOUHO3EMEJIbHBIE HamnucaHue OTYETOB [1K-6.1
METAJUIBI

6 y IMoaroroska u | OIIK-3, OIIK-6 I1K-3,2
AJIFOMUHUI

HaIlMCaHHe OTYETOB I1K-6.1

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

HaIlMCaHHe OTYETOB I1K-6.1

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

HaIlMCaHHe OTYETOB [1K-6.1

9 HOAFPYIITIA MEAI IToaroroska ) u | OIIK-3, OIIK-6 I1K-3,2

HaITHMCaHHe OTYETOB [1K-6.1

10 HOAIPYIIIA LUHKA IToaroroBka ) u | OIIK-3, OIIK-6 I1K-3,2

HaITHMCaHHe OTYETOB [1K-6.1

11 PEAKOSEMETBHBIE [NoaroroBka k cemunapy | OIIK-1 IK-1,2

SJIEMEHTBI (CKAH/INI,

UTTPUM, TIAHTAH,
JIAHTAHOMJIBI)

12 IToaroroBka u | OIIK-3, OIIK-6 [1K-3,2
MOJITPYIIIIA TUTAHA .
HalMCaHue OTYETOB [1K-6.1
13 IToaroroBka u | OIIK-3, OIIK-6 [1K-3,2
MIOJITPYITIIA BAHAJMSI .
HalMCaHue OTYETOB [1K-6.1
14 IToaroroBka u | OIIK-3, OIIK-6 [1K-3,2
TMIOJITPYIIIIA XPOMA .
HaIMCaHUue OTYETOB I1K-6.1
15 MAPFAHELL KEJTE3O, ITonroroska ) u | OIIK-3, OIIK-6 [1K-3,2
KOBAJIbT, HUKEJIb HaIlMCaHUuE OTYETOB [1K-6.1
16 ITonroroska K | OIIK-3, OIIK-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 J1a00PAaTOPHBIM paboTaM, 3aKpeIUICHHEM TEOPEeTHYECKOro Marepualia B BHJIE
pelIeHus 3a/1a4 U MOATOTOBKU K CEMUHApaM, TPOBOAUTCS BO BHEAYAUTOPHOE BPEMSI.

Cmpyxkmypa omuema no 1abopamopHou pabome:
1. [enb paboTHI.
TeopeTndeckas 4acTb.
3. BrImonHeHHe pacueTHBIX, rpa@UUecKUX U KOHTPOJIBHBIX 33JaHUN B COOTBETCTBUU C
METOMYECKUMU YKa3aHUSIMU K KaXI0u padorTe.
4. BbIBOJ (Ha OCHOBE MOJYYEHHBIX PE3yIbTATOB).

N

MeTtonudeckie pPEKOMEHJAIMU 10 BBHIMOTHEHHIO U 00paboTKe SKCIEPUMEHTATbHBIX
JaHHBIX TI0 Kaxaoi mabopartopHOil paboTe oOmucaHbl B METOJWYECKHX PEKOMEHIAIMSIX,
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.

[Ipumeps! pemieHus TUMIOBBIX 33J1a4 MPEACTABICHBI B PEKOMEHTYEMbIX Y4eOHBIX ITOCOOHSIX
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 aBaaaTh YeTBEPTOE U BCE MOCIICAYIONIUE U3IaHHUS.

4.5. TIpumepHasi TeMaTHKa KyPCOBBIX CHHTE30B (1pu HaiuyuL)

1. [lonyuenue xpoma
2. TlonydeHue xjmopxpomara Kaaus

3. Ilony4yeHue XpOMOKaJIMEBBIX KBACIIOB

4. TlomyueHne aTrOMOKAJIMEBBIX KBACIIOB

5. [lony4yenune mapranna

6. [Tomyuenue conu Mopa

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

11. [Tony4yenne ocHOBHOTO KapboHara meau (+2)
12. IMony4enue xmopuna meau (+1)

13. IMony4enue xmopuna meau (+2)

14. ITony4yenue Hukens (+3)

15. [lonydyeHue NerkomaaBKuxX CTEKO

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

19. [lony4yenue xenesa.



V. YYUEBHO-METOJNYECKOE 1 THOOPMAILIMOHHOE OBECTIEYEHUE
JUCLUILIMHBI (MOLYJIST)

a) OCHOBHAas1 JINTepaTrypa

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. 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. 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. - (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 3apyOexHbIil 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 KoHIle 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 cuer. 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 goctyna: 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 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), 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 BeChI 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 JIs MTOTYyYEHHS] METAJUTMYECKOTO 0JI0Ba 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 TUTITH

31. | Annmapatel Kunna 8

6.2. [IporpamMHoe obecnieyenue:

6.3. Texunyeckue 1 3J1eKTPOHHbIE CPeCTBA:

VII.OBPA30BATEJIBHBIE TEXHOJIOT'UH

B mnponecce m3ydenus aucuuiuiMHbel «Mertamnyeckas CBs3b. XHMHUS METaUIOB»
WCIIOJNB3YIOTCA KAaK TPAaJULMOHHBIE, TaK W HWHHOBALMOHHBIE TEXHOJIOTMH, AaKTUBHBIE H
MHTEPAKTUBHBIE METOJAbI M (HOPMbI OOYyUYEHHS: TEXHOJIOTHS OOBSICHUTEIbHO-MILIIOCTPATUBHBIX
OoOCyXJIeHHI ¢ »2JeMeHTaMM NpOOJIEMHOI0 W3JI0XKEHUs, TEXHOJIOTUS MpPOo(ecCCHOHAIBHO-
OpUEHTHUPOBAHHOTO OOYYeHHUs, JEKIUHU, KOHTPOJbHBbIE U JIabopaTOpHbIE PAaOOTHI, CEMHUHAPHI-
KOJUIOKBUYMBI, pa300p KOHKPETHBIX CHUTYallMil, pellleHne CHUTYallMOHHBIX 3a/ay, pellieHue
TEMAaTHYECKUX XUMHUYECKHX 3a]1a4.

AxmusHvie gpopmul 06yuenus. Ha m1abopaTOpHBIX 3aHIATHSAX, KOTOPBIE COCTABIAIOT OoJiee
MOJIOBHHBI OT KOHTAKTHOH pa0OThI, KaXIbId CTYIACHT BBIMOJHSET JIAOOPATOPHYIO padoTy
WHAUBHIYAIbHO. Takoil BHI OpraHM3aliil OOYYEHHUs CIOCOOCTBYET MPUOOPETEHUIO HABBHIKOB
CaMOCTOSITEIIEHOTO BEICHUS IKCIIEPUMEHTAIBHBIX Pa0OT, MPAKTHUYECKUX HABBIKOB OOpaIICHUS U
paboOThl C pasTUYHBIMH XHMUYECKAMHU BEIIECTBAMH M JIA0OPAaTOPHBIM 00OpYIOBaHUEM,
W3MEPHUTEIBHOW  anmapaTypoi, OpraHM3allid METOJWKHA  DKCIIEPHUMEHTAIBHBIX  padoT,
COCTaBJICHUSI TPOTOKOJIOB OTYETOB XMMHUYECKHX OSKCIIEPHUMEHTOB, a TaKXKe NPaKTUYECKOTO
MOJITBEPXKICHUSI TEOPETUUCCKUX IOJIOKEHUH OOIIel M HEOPTaHUYECKOW XHMMHH O CBOMCTBAaX U
MOBEJICHMH HEOPraHUYECKUX BeliecTB. [10AroToBKa OTYETOB MO KaXA0H J1abopaTopHO# padoTte
dbopMupyeT yMEHHE MPOBOJUTH TEPBUYHBIN aHaIM3 pPE3yJbTAaTOB C YYETOM 3aKOHOB U
3aKOHOMEPHOCTEH, (OPMYIUPYEMBIX B paMKax OOl U HEOPraHMYECKOW XHUMHUH, MTPECTABIIATh
PE3yJIbTATHI OMBITOB U PACUCTHBIX PadOT, TPAaMOTHO (POPMYIIUPOBATH BHIBOJIBI.

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

HaunmeHnoBaHue TeM 3aHATHH C HCIOJIB30BAHHEM HHTEPAKTHBHBIX (DOPM 00y4eHHUs:

®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
ananuza
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 wacor 20

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

OueHnouHbie MaTepuasbl (OM):

OneHouHble MaTepHuaibl TEKYIIEro KOHTPOJS (QOPMUPYIOTCS B COOTBETCTBUU 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. OIIK-1, OIIK-2,
a6ot. Otuer no JIP. Onexmpoxumuyeckue ce0uUcmea
p P OIIK-3, OIIK-6
pacmeopos

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

3 VYyacTtue B JUCKYCCHUAX HA OIIK-1
CEMMHAPCKOM 3aHATUH Memannoxumus, gpusuxo-

XUMUYeCKUU aHaIu3

4 BrimonHenue nabopatopHbIX OIIK-1, OIIK-2,
pabor. Otuer o JIP. Xumuueckue ceoticmea S- u Sp OIIK-3, OIIK-6
VYyactue B JUCKYCCUSAX HA MO8
CEMUHApPCKOM 3aHATUU

5 | BoinosHeHHe 1a00PATOPHBIX OIIK-1, OIIK-2,

a6ot. Otuer mo JIP. Xumuueckue ceoticmesa d-

p OIIK-3, OIIK-6
VYyactue B JUCKYCCUSAX HA 91eMeHmMOo8
CEMUHAPCKOM 3aHATUU

6 BrinonHenue KypcoBoro OIIK-2, OIIK-6

cunre3a. [loaroroska
MpPEe3eHTALNH. 3aluTa
KYpPCOBOTO CHHTE3a

Kypcosoui cunmes




BOIIPOCHI JJ1 COBECEJIOBAHUA

Cemunap 1

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

Cemunap 2

Cnnasbi
[IpaBuso ¢az. daza, KOMIOHEHT, CTENIEHb CBOOOIbI.
Juarpammel coctostHus. [Ipumepbl npumeHeHus npasuia ¢a3. CyrHOCTh TPUHIIUIIOB
HEMPEPHIBHOCTU U COOTBETCTBHUS.
Kpusbie oxnaxaenus. [IpuHuun noctpoeHusl.
JnarpaMmsl cocTaB-cBOMCTBO. [IpocTeiiime Tunel auarpamm:
° € MPOCTOMN ABTEKTUKOM;
°  00pa3oBaHUE TBEP/IBIX PACTBOPOB C HEOIPAHUUEHHON 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 IUIABJICHUS U KUIICHUS, TINIOTHOCTD, BHCKTpOI[HHﬁ
MMOTCHIOHAJI, ITOJIOKCHHUEC MCTAJIJIOB B PAAY CTAHAAPTHBIX 3JICKTPOAHBIX IIOTCHIIUAJIOB.
XHUMHUYECKHE CBOMCTBA: OTHOIICHUE K KUCIOTaM U mejio4aM, KUCJIOPOAHBIC COCANHCHUA
(OKCI/II[LI, IICPOKCU/IbI, CY6OKCI/I,I[BI), KHCJIOTHO-OCHOBHEBIE CBOMCTBA OKCHJOB U
TUAPOKCUIAOB, TUAPOJIN3 COJ'IGIZ, OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA.

Cemunap 4

CPGGHumeﬂbHCI}l xapakmepucmuxa d-wemannos
®du3nyeckue CBOMCTRA: TEMIICPATYPHI TUIABJICHUSA U KUIICHUS, INIOTHOCTD, 3JICKTPOAHBIC
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/ICHUS B PACTBOPAaX B 3aBUCMMOCTH OT CTEIIEHU OKHUCIICHUS JIEMEHTA;
['maposns coneit;

N301011- ¥ reTepornoancoeIMHEHHNS;

[Tepokcocoeauuenus;

OKHCIIUTENEHO-BOCCTAHOBUTEIHLHBIE CBOMCTBA;

Ces3p MeTaiui-merasut. Kinacrepsi.

[Ipomexxyrounasi arrecTtanusi MPOBOAUTCS B COOTBETCTBUU ¢ IlosokeHnmem o OayuibHO-
peitunroBoit cucreme ®I'bOY BO «UI'Y» u cocTtouT M3 ABYX MOCIEAOBATENbHBIX (BopMm:
3auém TO TPAKTUYECKOM YacTH Kypca M 9Kk3ameH. 3a4€T BBICTABIIACTCS B KOHIE Yy4eOHOTO
ceMecTpa M BKJIIOYAeT B ceOsl pe3yibTaThl pabOThl CTyAeHTa B TeueHue cemectpa. s
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 JOIMYCKOM CTYAEHTa K 3K3aMEHY M0 JUCIHIUIMHE. DK3aMeH MPOBOJIUTCS
BO BpeMsl ceccuu B JopMe YCTHOTO coOeceI0BaHUs.

IPUMEPHBIN CITUCOK BOITPOCOB K DK3AMEHY:

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

2. IlepexoHbBIE AIEMEHTHI (OTIpeIeTICHIE, 0COOCHHOCTH CBOMCTB).

3. Psg HanpspKeHH METAIIJIOB M €T0 TEPMOJMHAMUYECKOE 000CHOBAHHE.

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

5. JlnaroHanbHO€ CXOACTBO 31eMEHTOB. [ 'eoxumuueckue "3se3np1" A.E.Depcmana.

6. CoeqMHEHUS MTEPEXOIHBIX JIEMEHTOB CO CBS3bIO METaJLI-METaslI (KIacTepsl).

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

8. Merasubl )KU3HH.

9. CnnaBel METAJJIOB U METOJIBI UX U3YYEHUSI.

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

11. IIpumepsl mpuMeHeHwus npaBuiia (das.

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

13. KpuBble oxyiaxkaeHus. TUIBI JuarpaMM IJIaBKOCTH.

14. Cuctembl He 0O0pa3ylolIe XUMUYECKHX COCIWHEHUH (C MPOCTON 3BTEKTHKOW, TBEpIbIC
pacTBOpbl C HEOrPAHMYEHHOM M OIPAHUYEHHON B3aUMHOI pPAaCTBOPUMOCTBIO, JIMArpaMMbl
MEPUTEKTHUYECKOTO THUIIA).

15. Cuctembl ¢ 00pa3oBaHHEM XHMHUYECKUX cOoeluHEHUI. MHTepMeTalinuecKue COeTUHEHHUS.
Haneronunsl u Oeproyummnsl (coenuunenuss KypnakoBa, ¢as3el JlaBeca, ¢a3bl BHeapeHus,
ANIeKTpOHHBIE coenuHeHus FOm-Posepn).

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

17. O6mue cBOicTBa METAJIOB U UX OOBSICHEHUS C MOMOUIbIO TEOPUM IEKTPOHHOTO Ta3a
(kmaccuyeckoil u KBaHTOBO-MexaHudeckoi mo depmu-/lupaky).

18. IlpuHuuMNO IUIOTHEWIIEH YMaKOBKM aTOMOB B KpHcTalanueckoil pemerke. [lonmumopdusm
(amIoTpoIMs) METAIIOB.

19. OOmue cBepeHus o moiauMopdu3Me M aUIOTPONIUMU HEOPraHWYEeCKHX coeanHeHui. Tpu
OCHOBHBIX TUIIA KPUCTANIMYECKUX PEIIETOK METAILIOB.

20. Mogenb, OOBACHSIONAS BO3HMKHOBEHHE METAJUIMYECKON CBS3M (HAa IpUMepax 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. O6mee 3HaYeHUE 30HHON TEOPHH JUIsI XUMUU TBEPJOTO COCTOSHUS BemecTBa. [IpoBoaHukH,
MOJIYIIPOBOIHUKH, IUIJIEKTPUKH.

23. TlomymeTtayibl W COBpPEMEHHOE IIpeJcTaBieHHe 00 uX mpupojie (30HHOE CTPOCHHE
KPHUCTAJJIOB MOJIyMETAIIOB). 3HAYEHUE TOYMETANIOB B PAa3BUTUH XUMHH U (DU3UKU TBEPIOTO
Tena.

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

25. @opMbl HAXOXK/IECHUS B IPUPOJIE JIUTHUSI HATPUS U Kanus. MuHepanbsl. MeTosl MotydeHus
IIPOCTHIX BEUIECTB, UX CBOWCTBA.

26. Kucioponnbele coeMHEHUs JIUTUSI HATPUS W Kauusl (OKCHJbI, MIEPOKCUIBI, HATIEPOKCUIBI,
030HUBI). 3aBUCUMOCTh YCTOWYMBOCTU OTJIEIBHBIX KHUCIOPOAHBIX COCIUHEHUW OT Pa3MepoB
HMOHOB METAJIJIOB.

27. O06nacTh TEPMOJIMHAMUYECKON YCTOWUYMBOCTH COCAMHEHUH IIEIOYHBIX METAJIJIOB.

28 OcoOeHHOCTH CTPOCHHUS aTOMa W MOHA JIUTHS U CBS3aHHBIE C TUM aHOMAaJbHBIE CBOMCTBA
COCIMHEHUN JINTUSA: TEPMHYECKas HECTOMKOCTh €ro CoJeH, aHOMajbHas pPacTBOPUMOCTH
(xmopun, docdar). Bzaumonericteue ¢ azoroM. ['uapun nutus.

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

30. CymHoOCTh METOAOB MOJTydeHus: efxoro Hatpa. Kpucramioruapars! cyiabpaTa U kapOoHaTa
HaTpus, Tekroruapatel. Hurpat natpus. [anorenuast Hatpus. ['uapun HaTpus.

31. Croco6s! nosryueHus eakoro kanus. Kanuitnas cenutpa. Kanuitneie ynoopenus. Hatpuit u
KaJIMH - METaJUJIbI )KU3HH.

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

33. MuHepanbl, 00JaCTH TEPMOAMHAMHYECKON YCTOMYMBOCTH COCTMHEHNN OCpUILIHSI, MarHus 1
IEJI0YHO3EMEITbHBIX AJIEMEHTOB (METAIIJIOB).

34, Metannmuyeckuid OepuuTMii W ero cBoicTBa. ['Mapokcupa Oepwius, coiu Oepuiuids W
Oepumnatel.  KoMmIuieKCHbIE — COeMHEHHS — OEpWUIHs, OCOOCHHOCTHM  HMX  CTPOCHMS.
DnexTpoHoaepUuUTHBIE MOJIEKYINbI. [IpruMenenne 6eprius.

35. CaoiicTBa Metaummueckoro maruus. CriiaBel Maraus, ux 3HaueHue. OKCUI U THIPOKCUJ
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
kanbiusg. ConepkaHue CcoJied KajdblMsi B PEYHOM M MOpPCKOM Boje. JKeCcTKOCTh BOJIbI
(BpeMeHHass W TMOCTOsIHHAs), T'pagychl KecTKOocTU. COBpEMEHHBIE METOJbl OUYUCTKU BOJIBI
(MOHHBIN OOMEH).

37. ManopacTBOpuMBIE COJIM KajblMsl - 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. Munepanbl anroMuHus: OokcuThl, HeenuH u Ap. CyIIHOCTH MIPOIECCOB NepepaboTKu
OOKCcHTa HA OKCHJI AIFOMUHHUS, TIPUHIIMITBI MPOU3BOICTBA METAIITUYECKOTO amtoMuHMs. CriiaBbl
AITFOMUHHSL.

40. Kopyna. MckyccTBeHHbIe pyOUHBI. ATFOMUHATHI.

41. Anmtomotepmusi. Oxcup amoMuHus. CoJid aNlOMUHUA, UX THAPOIH3. ['MaApoKcua altoMUHHUSL.
Crpoenue ruapokcuoB. IlommMepusanuys 3a c4eT NPOIECCOB OJISLUN U OKCOJISAIUH.

42. KommnekcHble coequHenus amomunns. Kpuonut. KBacupl. be3BoaHble U ruipaTUpoBaHHbIE
rajioreHu bl aTFOMUHUS. [UapuT aTtOMUHMS, aTFOMOTUAPUJT JTUTHSL.

43. CyOcoenuneHus ATIOMUHUSL. Peakiuun JUCIIPONIOPIIUOHUPOBAHUS u
KOHITpornopiinoHupoBanus. [lonydeHne CBEpXUHCTOrO ATFOMUHHS U3 CYOCOSAMHEHU.



44. O0mas xapakTepuCTUKa 3JIEMEHTOB MOATPYNIbI rauus. VIcTopus OTKpbITHS ramus (9Ka-
QIIOMHUHMS), MpeackazaHue coiictB rauma J[.M.MenneneebiM. Ilepuoguyeckuili 3akoH
JI.1.MeneneeBa - 0CHOBA JAIILHEUILIETO PAa3BUTHS HEOPraHUYECKON XUMUHU.

45. HaxoxneHue rajuus, MHAMS W Tauidg B npupoie. CylHOCTb IMPOLIECCOB BbIACICHUS
raJius, UHAUA U T u3 pyd. CyIIHOCTh METOJOB IOJIy4EHUsl METauloB. BoccraHoBiieHue
raJjulds rajulaMoOM aJllOMHHHS B IIEJIOYHBIX pacTBOpax. ['aymi, UHIWKA U TaJUIMKA - paCCEsHHBIE
JJIEMEHTBHI.

46. Meramunueckuil rawiui, ero QuU3WyecKkue MU XuMuueckue cpoiictBa. [Ipupoma HuzKoi
TEeMIIepaTyphl IUIABJIECHUS U BBICOKOW TemmepaTypsl kunenus raumsd. Coennnenus ramums (+3)
u ramwmus (+1). Okcunsl ramms. ['mapoxcun ramwmst (+3). Colu Tramust ¥ UX TUIPOIIU3.
lNaynatsl.

47. Merannuueckuid uaaui. [lpumenenue crnaBoB uHausa. CoeAMHEHUS MHAMS B Pa3IMUHBIX
crenensnx okucneHus. ['mapoxcua uaaus (+3). Conu uaaus (+3), UX THAPOIIH3.

48. Meramnnueckuil Tammil. Coenunenus tamms (+1) u (+3), 0COOEHHOCTH UX CBOWCTB.
Oco0eHHOCTH XUMHH TaJus. Y CTONUMBas CTENEHb OKUCIEHUS.

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

50. IlpuMeHeHue COETUHEHHWM ramius, MHAWS W TaJUIMS B IHOJYNPOBOJHUKOBOW TEXHUKE U
JPYrux o0nacTsx.

51. OOmas xapakTepuCTHKa 3JIEMEHTOB MNOATPYyNnbl repmanus. HaxoxIeHue B HpupoJeE.
[Tomyuenue npocThIX BemecTB. VICTOpHs OTKPBITUS TepMaHus (3Ka-CUIIMITHS).

52. CgoiictBa repmanus. CoenuHenusi repmanus (+4). JlMokcua TrepMaHHs, Te€pMaHATBHI.
Terpaxnmopun repmanus. I'mapunel. CoenuHenust repmanus (+2). 'epmaHuil Kak BaKHBIN
MOJIYIPOBOIHUKOBBIN MaTepHall.

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

54. Coequnenus oyioBa (+2). BoccTaHOBUTENIbHBIE CBOMCTBA COSMHEHUI 0j10Ba (+2).

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 MeTayutieckoro cBuHIa. CoeauHenus: cBuHNa (+2). OKCUI U TUAPOKCH]T CBUHIIA.
Coemunenus ceunna (+4).I1mom0aTel, nx ctpoenue. KoMriekcHble coeiMHEHUS CBUHIIA (+4).
58. IlpuHnunsl nepepabOTKM CEPHHUCTBIX CBHUHLOBBIX pyd. [IpuMeHeHHe MeTasIm4eckoro
CBHUHIIA U ero coequHeHuil. CrijaBbl CBUHIIA.

59. O6mast XxapaKTepUCTUKA SIIEMEHTOB MOATPYIIITHI METH.

60. Ilpuponnsle coeauHeHuss Meau. CyIIHOCTb IPOLECCOB M3BICUEHHUS MEIU U3 Pyl H
noJyrydeHue meau. CBOWCTBa METAININUYECKOW Me/IU, €€ CIUIaBBI.

61. Coenunenus menu (+1), (+2). Comu menu (+2), cTpoeHUE KPUCTAIIOTHAPATOB C HEUYETHBIM
KOJIMYECTBOM MOJIEKYJ BOJibl. KOMIIJIEKCHBIE COeTMHEHNUS.

62. IIpakTHuecKoe UCIOJIb30BaHUE MEU U €€ COCTUHEHUM.

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

64. Ilonsatue o mpouecce dotorpadupoBanus. CBoiicTBa BaKHEWIINX COeIMHEHMH cepedpa.
KommuiekcHble coeinHenne cepedpa, UX CBOICTBA, CTPOEHHE U MCIIOJIb30BAHHE.

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

66. CpolicTBa MeTajmM4eckoro 3oJiora. IIpomecc pacTBOpeHMsI METAUIMYECKOrO 30J10Ta B
pacTBOpax LHMAaHUCTBIX cosied. [IprumHa W3MEHEHHsS OKHCIMTEIbHO-BOCCTAHOBUTEIBHOTO
cocrosuus cuctembl AuU’, Au*' npu o06pasoBaHMM pPACTBOPHMMOIO KOMIUIEKCHOTO AHHOHA
[Au(CN)2]". Beinenenue 3010Ta U3 IIMAaHUCTHIX PACTBOPOB METOJOM LIEMEHTAIINH.

67. Okcuapl W ruApaTsel 30J0Ta. 30JI0TOXJIOPUCTOBOAOPOAHAs Kucnora. Ayparel. Coin u
KOMIIJIEKCHBIE COEIMHEHUS 30JI0TA.

68. Ilpumenenue 3os0Ta u ero coenuHeHuid. CycambHoe 30J0To. [loHsiTHE O TpOoOUpHOM
aHaJIn3e.



69. O61mas XxapakTepUCTHKA 3JIEMEHTOB MOATPYIIIBI IUHKA.

70. Haxosxxnenue nuHka B mpupojae. CyIHOCTh MPOLIECCOB U3BJICUEHUS IIMHKA U3 pyl. CBoiicTBa
METaJNINYECKOTO LIMHKA, CIUIaBbl HUHKA. OKCUA U TUIPOKCH]T IIMHKA.

71. CocTosiHME MOHOB LIMHKA B BOJHBIX pacTBOpax M HEBOJHBIX aMMHUA4HbIX pacTBopax. Comau
[IMHKA ¥ TUHKATHL. [{HHK Kak KOMIIEKCO0Opa3oBaresb.

72. [lpumeHeHre NMHKA U €T0 COCTUHEHUH.

73. IlpupojaHble COEAMHEHUS KaaMUs, H3BJICUEHUE KaaMHUS U3 OTXOJOB IMHKOBOIO
npousBojicTBa. Kagmuii u ero crinasel. Okeun u rugpoken kaamusi. Conu kagmus. Baxheiiue
KOMILJIEKCHBIE COEIMHEHMUSI.

74. CBs3b MeTauI-MeTalll B coeuHeHusx kaamus (+1). IlpuMenenne Meramindeckoro KaaMmus
U €ro COECMHEHUMN.

75. Haxoxnenue prtytu B mnpupoze. Ilomyuenue pryru. CBoicTBa METaUIMYECKOM PTYTH.
AMaJlbramsl.

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

77. Coenunenusi pryta (+2), okcua prytu. Cynema. KunoBaps. KomriekcHble coeaMHEHHS
pTYyTH.

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

79. OOmas xapakTepUCTHKa CBOICTB 3JIEMEHTOB MOATPYIIbI CKaHAMUS (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 YepThl XUMHUH aKTHHUS.

81. CrpoeHue 5>JIEKTPOHHBIX 000JOYEK aTOMOB JAHTAHOWAOB. DU3MUECKHE M XUMHUUYECKHE
CBOMCTBA JJaHTaHOU10B. COEIMHEHHUS JJAHTAHOUI0B B AHOMAJIBHBIX CTETIEHSIX OKUCIICHHUSL.

82. MOHOTOHHO€ U3MEHEHUE CBOMCTB U BHYTPEHHSISA MEPUOJANYHOCTh CBOMCTB ITPOCTHIX BEILIECTB
U XUMHYECKHUX COCIUHEHUN B CEMENCTBE JJAaHTAHOUOB.

83. Oxcuibl, THAPOKCUIBI M COJIM JIAHTAHOUJOB. KOMIUIEKCHBIE COCTMHEHUS, JBOWHbBIC COJIU.
Biusinue 1aHTaHOUTHOTO CKATHS HA YCTOMYMBOCTh KOMILJIEKCHBIX COCIUHEHUM.

84. Pa3znmenenue cmecell peaKo3eMebHBIX 3JIEMEHTOB METOJOM (PAKIIMOHHOTO OCAKICHUS.
[IpencraBinenne o MeToJaX HMOHHOOOMEHHOW COpOIMM M SKUAKOCTHOM  SKCTpPaKLHUU.
XpomoTorpaduueckoe pas3ieieHre cMecel IaHTaHOUIOB.

85. Mcnonbp3oBaHue COEAMHEHUN PEeIKO3EMEIbHBIX 3JIEMEHTOB B HOBOM TEXHUKE.

86. OO011as xapaKTepUCTHKA JIEMEHTOB MOATPYIIIbI TUTAHA.

87. Haxoxnaenue tutana B npupoje. CyllHOCTh MOJIyY€HUS] TUTaHA U3 MUHEPAIbHOTO ChIPbS.
Meramnueckuil TUTaH, CBOMCTBA, NpuMeHeHue. CriaBbl TUTAHA.

88. dopmbl HaxoxaeHUS THTaHa (+4) B BOAHBIX pacTBopax. ['MIposin3 rajoreHua0B TUTaHA.
Turanarel. ['uaposiv3 THTaHATOB.

89. Ilpoueccel crapenust coennHeHnit Tutana. [Ipoueccel onsuu U okcosiuu. ['uapokcuipl u
OCHOBHBIE cOJM TUTaHa. KOMIUIEKCHbIE CcOeIUHEHWs TuTaHa. J(MOKCHI THUTaHAa U €ro
IIPUMEHEHHE.

90. CoennHeHus TUTaHA B HU3LIMX CTENEHIX OKUCIEHUSA. MOHOOKCH]I 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.
[TpumeHeHne coeJMHEHUI IUPKOHUS, TaHUS U UX COSTMHEHUH.

92. XapakTepucTuka XMMU4ECKUX CBOICTB 1040 (pe3epdopaust). CylHOCTb METOJIOB CUHTE3A U
UACHTUHUKAIMU pe3ephopausL.

93. O6mmas XxapakTepuCTHKA 3JIEMEHTOB MOATPYIIIBI BAHAIUS.



94. Haxoxnenue BaHamws B mpupoje. CriocoObl H3BICUCHUS BaHAIWA M3 PYI H I[OIYYEHHS
Merajumdeckoro BaHaamsi. CBoiictBa Metajutndeckoro Banaaus. CoeMHenHs BaHAIUs B Pa3HBIX
crenieHsx okucieHus. COCTOsHHE HOHOB BaHamus (+5) B KHCIBIX H HIEJOYHBIX BOJHBIX
pactBopax. [IprMeHeHue BaHa/usl, CIUIABEI BaHAIHUSL.

95. Munepaibl HHOOHSI U TaHTana. [IpuHinbl noiyyeHust U cBoiicTBa MeramioB. CocTosHne
HOHOB HHOOHs (+5) ¥ TaHTana (+5) B KUCIIBIX U IIEJIOYHBIX pacTBopax. OKCHABI U THAPOKCHIBI,
COJIH, KOMIUIEKCHBIE coeauHenus. Huobarel u TaHTanmarsl. MeToipl paszieNeHuss HHOOHMS H
TaHTala.

96. [IpuMeHeHHe HUOOUS, TAHTANA U X coefrHeHHH. Nb3Sn CBepXIpOBO/IsIIEe METAIIMIECKOE
coequnenne. CyLIHOCTh ¥ 3HAYECHHE SIBIICHUSI CBEPXMPOBOAMMOCTH IS Pa3BHTHS HOBEHIIEH
TEXHHUKH.

97. O61masi XapakTepHCTHKA 3JIEMEHTOB MOATPYIIIBI XPOMA.

98. MunepaibHOe ChIpbe XpomMa. [I[puHIMNBI nepepaboTKU XPOMUCTOro KKeje3Hska. CpoiicTsa
MeTammageckoro xpoma. Crutasl xpoma. Bakaelimue coenunenust xpoma (+3). Kommekchbie
coeuHeHus xpoma (+3), ammuakatel, kBacipbl XpomuTbl. CoemuHeHHs Xxpoma (+6), HX
CBOMCTBA.

99. Munepansl MoinubaeHa u Bojib(pama. MeTojpl MOMy4YeHHs METaloB. XHMHYECKHE
coenuHeHHs Moaubaena u Boib(pama. OKCHIBI M TaloreHuxl MonmubaeHa M BoJb(pama.
Monu6eHoBbie 1 Bonb(ppamosbie kucnotel. Coctosinne MonubaeHa (+6) u Bonbppama (+6) B
BOJHBIX pacTBopax. U3omnomicoeannenus. I'erepononucoeaunenns. Kapoup.

100. Coeynenns MonubeHa W Boib(paMa B HU3KUX CTENEHSX OKucieHus. Boibdpamosbie
Gponsel. MosmbGieHoBass 1 Boib(dpamoBas cunb. Ilpuvenenue monubaeHa u Bosbppama.
Moum6/eH U BoJb(paM Kak OCHOBA MPOH3BO/ICTBA JKAPOIPOUYHBIX U TBEPJIBIX CILIABOB.

101. CoetuHEHHMS SJIEMEHTOB CO CBI3BIO METAILI-METaLT (KJ1aCTePHbIE COCTMHEHNS).

102. Obmas xapakTepuCTHKA Mapranua. IIpuponsbie coenuHeHHs. [IpHHIMNBI MOTyYeHHsS
MeTaiioB. OKCHIbL, THAPOKCH/IBL, FAJIOT€HU/Ibl U IPYTHE COEJIMHEHHUS.

103. O61mas XapakTepuCTHKA 3JIEMEHTOB Tpuap! skesesa. [puponsie coeunenns. [IpuHmumnet
HoJy4eHus: MeTauioB. OKCH/Ibl, THAPOKCH/IbI, TaJIOTEHH/IBI U JIPYTHE COCTHHCHHS.

104. IIpo6eMbl U MEPCHEKTHBbI PA3BHTHS HEOPraHWYeCKOH XHMHM. 3aja4d CHHTE3a HOBBIX
HEOPraHWYECKUX COCAMHEHMH C 3a/laHHBIMH CBOWCTBaMHM (IOJYNPOBOAHMKHU, TYTOIUIABKUE H
CBEPXIIPOBOISIIHE CIJIABBI, KJIACTEPHI H T.J1.).

105. ®U3HKO-XMMHYECKHUE METOIbI HCCIIE0BAHNS HEOPTAaHHUECKHUX COEAUMHEHUH.

106. [TpoGiiema MOTyYeHHs BEIECTB CBEPXBLICOKOH YHCTOTHL

107. Meraiutoopranuyeckast 1 OHOHEOpraHuYecKask XUMHsI.

Paspaborunk:

K.Xx.H, A.B. Kamesckuit

IIporpamMma cocrasieHa B coorserctun ¢ Tpebopanmsamu ®I'OC BO u ¢ yderom
pexomenauuii [I0OII no Hanpasienuio i npodumo noarotosku 04.03.01 — «Xumusi».

IIporpamMma paccMOTpeHa Ha 3aceaHun kadepbl 00meit 1 HEOPraHU4EeCKOH XUMHH

«11» mas 2022 r., nporokon Ne

3aB. kadenpoit /A. 10. Cadponos/

Hacmoswasn npoe —T7e Mojiem Obimb  60cnpouséedena Hu 6 Kakoil gopme 6Ges
NpedeapumenbHO20 NUCLMEHHO20 PA3PeUtens Kagheopul-paspadomuuKa npozpammbol.
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