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1. IEJIM U 3AJIAYHN JTUCHUTIJINHBI:

Hean: Llens qucHUIIMHBL — II0KAa3aTh POJIb HEOPTaHMYECKOW XMMHUHM B CUCTEME HaAyK, JaTh
npejacTaBieHue 00 OCHOBHBIX CBOMCTBaX W METO/AaX HCCIIEJOBaHMUS HEOPraHUYECKUX
COEMHEHHH, Hay4uTh UCIOJIBb30BaTh 0Aa31C 3aKOHOB U MOHATHUI 0OIIEH XUMUU Ul YCBOCHUS U
MHTEpIIpeTaluy yriayOJIeHHbIX 3HAHUM 10 JAPYTUM pas3jesiaM XUMHHU, COJIEHCTBOBATh Pa3BUTHIO
Hay4HOI'0 MUPOBO33PEHMS CTYICHTOB.

B pesynbraTe u3ydeHus TaHHOTO Kypca CTYJIEHThI JIOJKHBI IIO3HAKOMHUTHCS C TEOPETHYECKUMU
OCHOBaMH 0a30BBIX pa3/elOB XHWMHH, OCBOMTH OCHOBHbBIE 3aKOHOMEPHOCTU IPOTEKAHUS
pa3IMYHBIX TUIIOB XUMHUYECKHX PEAKIHMA C YYaCTUEM HEOPIaHMYECKUX BELIECTB, OCHOBHBIC
METObI U IPUEMBI PabOTHI B 1a00paTOpUAX HEOPTaHUUECKON XUMUHU.

3agaun:

1. 03HaKOMUTBH CTYJIEHTOB XHUMHUYECKOro (akyjiabTeTa C TEOPETHUYECKUMU OCHOBAMHU
0a30BBIX pa3/esOB XMMHMH, OCHOBHBIMHM 3aKOHOMEPHOCTSMHU MPOTEKAHUS Pa3IHMUHBIX
THANIOB XUMHUYECKHX PEAKUUH € Yy4YaCTHEM HEOPraHMYECKUX BEUIECTB, OCHOBHBIMHU
METOAAaMU U IpreMaMu paboThl B 1a0OpaTOPHUIX HEOPraHUYECKON XUMUM;

2. 3aKkpenuTh HEOOXOAMMBIN NOHATUHHBIN anmnapaT, OCHOBHbIE 3aKOHBI M 3aKOHOMEPHOCTH,
OIMCBIBAIOIME PA3BUTHUE MPEICTABICHUN O XMMHUYECKON CBA3U B METAllIaX, OCHOBAxX
TEPMOJMHAMUKNA M KHWHETHUKH, 3aKOHOMEPHOCTSX HPOTEKAHUS AJIEKTPOXUMUYECKHUX
IIPOLIECCOB B pacTBOpPaAX;

3. copmupoBaTh yMEHHME MPOBOJAUTH OSKCIEPUMEHTAIbHbIE paboOThl 1O TOTOBBIM
METOAMKAM, BBIMOJHATh CTaHJAPTHBIE OINEpallid HAa COBPEMEHHOM O0OpYIOBaHUH,
HCIIOJIb3yEMOM B HEOPraHMYECKOW XUMHUH, NPUMEHATh Ha IMPAKTUKE IOJyYEHHBIE
3HaHUS NIPU AHAIMU3E IOJYUYEHHBIX JKCIEPUMEHTAJIbHBIX PE3YJbTAaTOB M COCTaBICHHUU
OTYETOB B 3aJaHHON (popme;

4. naTb TNpeACTaBIEHHE O POJIM M MecTe OOIIed XMMUU U HEOPraHMYecKOW XUMHHU
METAJIJIOB B CUCTEME HayK U B PO(ECCUOHATILHOM 1€ TEIIbHOCTH.

II. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO:

JuciunnnHa «MeTamindeckass CBS3b. XHMHS METAIJIOB» OTHOCHUTCS K 0a30BBIM
mucturuinHam obsi3atenbHoM yactu (b1.0.15).

2.2. CoBpemenHasi oOmmiass W HeopraHM4YecKas XuUMHUS Oa3upyeTcss Ha OCHOBHBIX
MOJIOKEHUSX XUMHUH, YCBOCHHBIX CTYJIEHTAMH B MPOIECCE W3YYCHHUS ITOTO MpeaMeTa B IIKOJIE.
Kypc oOmieii 1 HeopraHu4eckoil XUMUU uUMeeT (yHIaMEHTalIbHOE 3HAUYEHUE B CTAHOBJIICHUU
CICTMAITUCTA IMUPOKOTO TPOPWISsI, XHUMHKA-HCCICIOBATENISI W XHMHKA-TIperogaBateis (By3a,
IIKOJIBI ), U SIBJISIETCSI IEPBBIM BY30BCKUM XUMHUYECKUM KYPCOM.

2.3 IlepeyeHp MOCIEAYIOMNX YY€OHBIX AWCIHUILINH, IJIS KOTOPBIX HEOOXOAWMBI 3HAHUSA,
YMEHHUS U HaBBIKH, POPMUPYEMbIC TaHHOW YU4eOHOU TUCITUTIITMHOM:

«Ananmutuueckas xumus» (b1.0.17),

«Duznyeckas xuMus. XuMmudeckas TepmoauHamukay (b1.0.23),
«Dusznyeckas xumusa. XuMuueckas kuaetuka u katanuz» (b1.0.24),
«Xumunueckas texHonorus» (b1.0.27),

«buoneoprannueckas xumus» (b1.B.07),

«Kpucrammoxumusi» (b1.B.06),

«T'uppoxumus» (b1.B.JIB.08.01),

«OcHoBbl Heoprannyeckoro cuare3a» (b1.B.JIB.01.01),



a TaKKe N7 BBIMOJTHEHUS KBaTH(PUKAIMOHHBIX paboT U (HOpMUPOBAHUS MPOQPECCHOHATBHBIX
KOMIIETEHIIUH.



III. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

Hponecc OCBOCHHUA JUCHUIIINHBI

HampaBlieH Ha (GOPMUPOBAHHME KOMIICTCHIIHA

(ameMeHTOB crenyronmx komrereHnuii) B cooreTctBuu ¢ ®I'OC BO u OIl BO nmo ganHOMY
Hanpasnenuio noozomosku 04.03.01 «Xumusy, npogune: meopemuueckas u NPUKIAOHAsL XUMUSL.

Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘le}ll/lﬂ no JTMCHMIIVIMHE, COOTHECCHHBIX C
HHAUKATOPAMH JOCTHUXKCHUA KOMIIeTeHII il

KoMmnerenuus Nupukaropsl Pe3yabTaThl 00y4eHus
KOMITeTEeHIIU
OIIK-1 Cnocoben WK onk.12 IIpennaraer 3HaTBh: TEOPETUYECKHUE OCHOBBI
AHAIN3UPOBATH U HHTEPIIPETALNIO o0reit XUMHH u XUMHH

WHTEPIIPETHPOBAThH
PE3YJIbTaThl XUMHUUECKHX
IKCIIEPHMEHTOB,
HaOJII0ICHUI U U3MEpEeHH

pe3yJbTaToB COOCTBEHHBIX
JKCIIEPUMEHTOB U
pacyeTHO-TEOPETUIECKUX
paboT C UCIIOJIb30BAHUEM
TEOPETHYECKUX OCHOB
TpaAUIIUOHHBIX U HOBBIX
pa3lesioB XMMHUH

HEMETAJIJIOB, CYILIECTBO peakuui u

MPOLIECCOB,  HCIOJb3YEMBIX B
HEOPraHUYeCKOou XUMHH;
TIPUHIUITBI u o0OJactu
HCIIOIL30BaHUs OCHOBHEIX
METOI0B XAMUYECKOI0
HUCCIIETOBAHMS. NmeTs

MpeJICTaBICHHEe 00 OCOOEHHOCTSX
00BEKTOB UCCIIEIOBAHMUS.

YMeTh: OATOTaBINBATh 0OBEKTHI
WCCIIEIOBAHMSI, TPOBOTUTH
IKCIIEPUMEHTAIbHBIC
HUCCIIEIOBAHMS 110 3aJaHHOU
MeTofMKe, padoTaTh Ha
arnmaparype, IpuMeHsIeMOH B
HEOPTaHMYECKUX MCCIIEAOBAHUSX.
Bianers: HaBBIKAMH TPHUMCEHEHHS
TEOPETUYECKUX OCHOB TIpU
CHHTE3€ U HCCIICIOBAHUT
HEOPTaHUYECKUX OOHEKTOB U
pabote ¢ pacTBOPEHHBIMHU B BOJIE
HEOPraHMYECKUMU BEUIECTBAMH T10
TOTOBBIM METOTKAM.

OIIK-2 Cnocoben
IPOBOJUTH C COOJIIOJICHUEM
HOpPM TEXHUKHU
0€3011aCHOCTH XMMUYECKUH
JKCIIEPUMEHT, BKJIFOYast
CUHTE3, AaHAIIU3, U3yYCHUE
CTPYKTYpPBI U CBOWCTB
BELIECTB U MaTEPHUAJIOB,
HCCJIEI0BAHKE MPOLECCOB C
UX y4aCTUEM

I/II[K OIIK-2.1 Pa60TaeT C
XMMHUYECKHMH BELIECTBAMU
C COOJIIOICHUEM HOPM
TEXHHUKH 0€30I1acCHOCTH

MK onk-2» [IpoBoaut
CUHTE3 BEILIECTB U
MaTepuajoB pa3HOI
MIPUPOJIBI C
HCIOJIb30BaHUEM
MMEIOIINXCS METOUK

3HaTh: IpaBUIa ¥ HOPMBI TEXHUKU
0e30macHOCTH MpHU padboTe ¢
XUMHUYECKUMHU PEAKTHBAMH H
(hbU3MIECKUMHU MPUOOPaAMH.
YMeTh: OATOTaBIUBATh 0OBEKTHI
JUIS CUHTE3a, IPOBOJIUTh
IKCIIEPUMEHTAIBHBIA CHUHTE3 TI0
3aJlaHHOM MeToJIuKe, paboTaTh Ha
arraparype, IpuMeHsIEMOH B
HEOPraHMYECKUX HCCIICAOBAHUSAX.
Bananers: HaBbIKAMH MIPOBEICHUS
XUMHUYECKHUX IKCIIEPUMEHTOB MPU
CUHTE3€ HEOPTaHUIECKUX
00BEKTOB MO TOTOBBIM METOIUKAM.

OIIK-3 Cnocoben
MPUMEHSTh PacueTHO-
TCOpCTI/I‘-IeCKI/IG METOABI AJI1
W3YYCHHUS CBOMCTB BEIICCTB

NKonk32> Ucnons3yet
CTaH/IapTHOE MPOrpaMMHOE
o0ecrieyeHne npyu perieHuu
337124 XMMUYECKON

3HaTb: OCHOBHBIE PECYPCHI
MIOJTb30BaTENsI OBITOBOTO
MIEPCOHATBHOTO KOMITBIOTEPA U
MpaBUJIa MTOJIb30BAHUSI UMH IS




U IIPOLIECCOB € UX y4acTUEM
C UCIIOJIb30BAaHUEM
COBPEMEHHOM
BBIYMCIIUTEIIbHON TEXHUKU

HaIlpaBJICHHOCTH

y4eOHBIX ¥ HAyYHBIX IEJICH.
Ymerb: 00pabaThIBaTh
PE3YNIBTATHI ONBITOB M PACUYETHBIX
paboT ¢ MpuMEeHEeHnEeM
CTaHJIAPTHOTO MIPOTPAMMHOTO
obecrieuenus noctymHbix [1K.
Biagers: HaBBIKaMU
MIpe/ICTaBJICHUSI PE3yJIbTaTOB B
KOMITBIOTEPHBIX CETAX U
nH(pOPMAITMOHHOW HAYYHO-
o0pa3oBaTenpHOM cpejie.

OIIK-6 Cnocoben
NPECTaBIISITh PE3YIIbTAThI
CBOEH pabOTHI B YCTHOM U
MMCbMEHHOU (popme B
COOTBETCTBUH C HOPMAMHU U
NpaBUIaMU, IPUHITHIMU B
pohecCHOHATLHOM
CO00IIeCTBE

NKonxe.1 [IpencraBnser
pe3yabTaThl paboThl B BULIE
oT4eTa I10 CTAaHIapTHOU
(opMe Ha pyCCKOM SI3bIKE

WKonk.4 I'oToBUT
MPE3EHTALHUIO 110 TEME
paboThI U IPEJICTABIISIET €€
Ha PYCCKOM M aHTJIMICKOM
SI3BIKAX

3HaTh: MIpaBUIIa COCTABJICHHS
MPOTOKOJIOB OTYETOB XUMUIECKUX
OIIBITOB, IIPUMEHSTH OCHOBHBIC
3aKOHbI XMMHUH [P 00CYKICHUH
MOJY4CHHBIX Pe3yIbTaTOB,
MOJITOTOBUTH OTYET O
BBITIOJTHEHHOH padore.

YMeThb: MPeACTaBUTh PE3yIbTaThI
OTIBITOB M PACYETHBIX pabOT
COrJIaCHO TPEOOBAHUSIM B JaHHOMK
00JacTH XUMHUH.

BiiajgeThb: HaBBIKAMH
NPE/ICTaBICHUS PE3yIbTaTOB
COOCTBEHHBIX HAYYHBIX
M3BICKaHHI B KOMIIBIOTEPHBIX
ceTsX U MH(POPMAITHOHHOM
Hay4HO-00pa30BaTeIBLHOI cpe/ie.




IV. COAEP)KAHUE U CTPYKTYPA JTNCIHUIIJIMHBI

TpynoeMKOCTh JTUCHUIIIMHBI COCTABJISIET 9 3a4eTHBIX eAUHUI, 324 yaca, B TOM 4yucJje 1.75 3aueTHbIX eqMHUL, 54 yaca HA 324€T U
IK3aMeH.

DopmMa NPOMeKYTOUYHON ATTECTALMU: 3aUém, IK3AMEH.
4.1 Conepxxanue IMCUMILUIUHBI, CTPYKTYPUPOBAaHHOE 110 TEMaM,
€ YKa3aHMeM BH/A0B Y4eOHBIX 3aHATHI M OTBEJICHHOI0 HA HUX KOJIMYECTBA AKAJeMUYeCKHUX YacOoB

Bunpl yueGHOI paboThI, BKIIFOUASI CAMOCTOSATEIBHYIO PaboTy
oOydaromuxcs U TPyA0eMKOCTh
(B yacax)
@opMBI TEKYILETO
g KOHTPOJIS
o
= KonrtakTHas pabota npemnogaBaress ¢ 00yJarouMHUCs © YCIIEBAEMOCTH;
Pa3znen nucuuruinHb/TeMbl 3 8
No /it = - ®opma
S ‘% POMEKY TOUHOM
= aTTeCTaIu
JlabopaTopHbIe 1 IpaKTHYECKNE g
= (no cemecmpam)
3aHATHUA o
Jleknun Kep/ 3
L W3 aux KOHCYJIbTAIlA 3
Bcero yacos MPaKTHYCCKAsT =
MOJTOTOBKA o
IIpoBepka 0T4ETOB 10
METAJUIMYECKOE COCTOSIHUE
1 BELLECTBA. METAJUINUECKAS CBSI3b 2 14 4 4 1 10 JIP, mpakTiyeckue
3a/1aHusl, CEMHHAPbI
METO/Ibl UCCJIEJIOBAHUS IIpoBepka OTYETOB 110
2 B3ANMOJIEVCTBIN B 2 10 4 4 1 8 JIP, npakTuyeckue
METAJIOXUMUYECKUX CUCTEMAX
3aJlaHusl, CEMUHAPbI
IIpoBepka 0T4ETOB 11O
3 METAJUIOXUMUS (KOPPO3USI, KJTACTEPBI) 2 6 4 4 1 10 JIP, mpakTuueckne
3aJlaHusl, CEMHUHAPbI




IIEJIOYHBIE METAJIJIbI. OBLLIME
OCOBEHHOCTH XMMHH HIEJIOYHBIX
METAJIJIOB

IIpoBepka 0T4ETOB 11O
JIP, mpakTnueckue
3aJ1aHHs], CEMMHAPBI

BEPWMJIIAM, MATHUH,
LLIEJJOYHO3EMEJIbHBIE METAJIJIbI

IIpoBepka oTueTOB 11O
JIP, npakTuyeckue
3a/1aHusl, CEMUHAPBI

AJIFOMUHUN

IIpoBepka 0T4ETOB 11O
JIP, npakTuyeckue
3aJ1aHUs], CEMUHAPBI

ITOAT'PVIIIIA TAJIJIVA

[IpoBepka 0TUETOB 11O
JIP, npakTnueckue
3a/1aHUsl, CEMHHAPBI

IMMOAI'PYIIIIA TEPMAHNA

IIpoBepka 0T4ETOB 11O
JIP, mpakTuueckne
3aJ1aHHs], CEMMHAPBI

IOAT'PYIIIIA MEIU

[IpoBepka oTUETOB 1O
JIP, npakTnyeckue
3a/1aHUsl, CEMHHAPbI

10

IMMOAIPYIIITA ITUHKA

IIpoBepka oT4ETOB 11O
JIP, npaktuyeckue
3aJ1aHHsI, CEMMHAPBI

11

PEJIKO3EMEJIbHBIE SJIEMEHTbI (CKAHJIN,
WUTTPUU, JIAHTAH, TAHTAHOU/IbI)

[IpoBepka oT4ueTOB 1O
JIP, npakTuyeckue
3a/1aHus1, CEMUHAPBI

12

IOAT'PYIIIIA TUTAHA

[IpoBepka 0T4ETOB IO
JIP, nmpakTuyeckue
3a/1aHHsl, CEMHHAPBI

13

MIOJTPYIIIIA BAHAJUSA

IIpoBepka oT4ETOB 11O
JIP, npakTuyeckue
3aJlaHus, CEMUHApPbI




IIpoBepka 0T4ETOB 11O

14 [TOJICPYIIIIA XPOMA 2 5 5 - 2 JIP, mpakTnueckue
3a1aHus1, CEMUHAPBI
IIpoBepka oTueTOB 11O

15 MAPI'AHELL, )KEJIE30, KOBAJIbT, HUKEJIb 2 12 12 1 4 JIP, MPaKTUYECKHE
3aJJaHUsI, CEMUHAPbI
IIpoBepka otuera no

16 KOHTPOJILHBII CHHTE3 - 8 8 1 28 | KypcOBOMY CHHTE3Y,
3alllMTa OTYeTa

17 3auér, sx3amen 54 3a4er, 5K3aMeH

Hroro uacos 72 108 108 12 77

B paboueii npoepamme no oucyuniure npu 8bINOIHEHUU 1aOOPAMOPHBIX pabom npedyCMOmpeHa RPAKMUYecKan no020moe6Ka 6 8Uoe 8blNOIHEHUS

OMOEeNbHBIX U008 PabOM, CEA3AHHBIX ¢ OYOyWel NPoOPdecCUOHATILHOU 0esiMebHOCHbIO.

4.2 [Inan BHeayAUTOPHOH CAMOCTOATEIbHON padoThl 00y4arOUIUXCS M0 JUCHUILIHHE




CamocTosTenpHast padoTa 00yJaronuXxcs

Y4eOHO-MEeTOAnYECKOE

Cemec HazBanue a3aciia, TEMbI C 3anaTbI OHeHOque obecneseitie
o OKH1 .
P p ’ Bua camocTosiTennbHON paboThI P BpPEMEHHU CPEICTBO CaMOCTOSATENBHON PaboThI
BBITIOJIHEHUSI
(uac.)
METAJUIMYECKOE COCTOSHUE Heopranudeckas xumust :
BELI[ECTBA. METAJJIMUECKA S CBSI3b CremeHE yue6. 7 Ty, By3om: B3 1. /
pen. 0. 1. TpeTbsikoB. - M. :
deBpanb- AKTUBHOTO
2 ITogroroBka k cemuHapy 10 Axanemus. - (Beiciee
Mapt yqacTus B npoQeCCHOHANBHOE
cemMuHape obpazopanue: EcTecTBeHHbIE
HayKH).
METO/IbI UCCIIENOBAHUSI Heopranudeckas xumust :
B3AUMOJAENCTBHIN B yel. s cTya. By3oB: B3 1./
METAJUIOXUMHUYECKMX CUCTEMAX CrerneHb yHaeo. At CTyJ1. By30B. .
pen. 0. 1. TpetbsikoB. - M. :
MapT- AKTUBHOTO
[TogroroBka k cemuHapy 8 Axanemus. - (Beicuiee
anpeib yqacTus B npoQeCCHOHANBHOE
ceMuHape obpazopanue: EcTecTBeHHbIE
HayKH).
METAJUIOXUMHU S (KOPPO3US, 3agaun v yIpaxHEeHHUS 110
KJIACTEPbI) o .
oOmreit xumun : y4eO.
CrerneHpb nocobue / H. JI. I'munka. - U3m.
AKTHBHOTO crep. - M. : KnoPyc, 2011. -
240 c.;
HO)IFOTOBK& K CCMHUHApYy. HO,Z[FOTOBK& u y4dacTtus B Oc;
! Gbespaisb, Heoprannueckas XuMust
HaIMCaHUe OTYETOB 10 CeMHUHape. _
anpeb y4aeb. s CTy . By30B: B 3 1./
IIposepka pen. 1O. JI. Tperbskos. - M. :
oT4cCTa I10 Axanemus. - (Boiciiee
pabore. YO npodhecCHOHANBHOE

obpazoBanme: EcrecTBeHHbIC
HaYKH).




CamocTosTenpHast padoTa 00yJaronuXxcs

Y4eOHO-MEeTOAnYECKOE

Cemectp|  Ha3sBanme pasaena, TeMbl c 3arpatbl Onenounoe obecreueHue
9 OKH o
’ Bua camocrositensHOM paboThI anc?nnenm BpPEMEHU CpPEACTBO CaMOCTOSTEIIbHON PabOTHI
(uac.)
I{EJIOUHBIE METAJUIBL. OBLIVE
OCOBEHHOCTH XUMUH LIEJIOYHBIX Crenens Mertoxudeckue ykasaHus
METAJIJIOB aKTHBHOTIO K MPaKTUKYyMY
YacTHA B
[MoarotoBka Kk cemuHapy. Iloaroroska despans 4 ZeMI/IHa . «Metaynuieckas CBA3b.
U HAIlMCaHUEe OTYETOB P pe. X¥MMUs METaJlIoB)
IIpoBepka
OTYeTa MO
pabote. YO
BEPUJITMI, MATHUH,
IEJIOYHO3EMEJILHBIE METAJLJIBI Meroanyeckue ykasaHus
N K IIPAKTHKYM
[ToaroroBka u HaIMCaHHUE OTYETOB MapT 4 ITposepka P yMy
OTYETA MO «MeTtannuyeckas CBSI3b.
pabote. YO XUMHST METAIITOBY
AJIIOMUHUI. A
TOATPYIIIIA TAJLIAS IloaroroBka 1 HamucaHuEe OTUYETOB Meroanueckue ykazaHus
3 [IpoBepka K IIPaKTUKyMY
OTYETA MO «MeTtannuyeckas CBSI3b.
pabore. YO XUMHST METAILTOBY
HOATPYIIIA TEPMAHHA I Meroanueckue ykazaHus
OBepKa
N POBEp K MPaKTUKYyMY
[ToaroroBka u HamMcaHUuEe OTYETOB 4 oTYeTa Mo
paGote. YO «MeTtannuyeckas CBSI3b.
’ XUMHS METAJIOBY
HOATPYIIIA MEZIA [ToaroroBka u HamucaHue OTYETOB n Meroanueckue ykazaHus
OBEpKa
POBEp K MPaKTUKYyMY
arpelib 4 oT4eTa 1o
pa6ote. YO «MeTammyeckas CBSI3b.
’ XUMUS METAJIOBY
TOATPYIIHA LKA IIpoepka Meroauueckue yKazaHus
. K IPaKTHKyM
IToaroroBka u HamucaHue OTYETOB arpeb 4 oTHcTa 1o P yMy
pabore. YO «Merannunyeckas CBS3b.

XHUMUS METAJUIOBY




CamocTosTenpHast padoTa 00yJaronuXxcs

Y4eOHO-MEeTOAnYECKOE

Cemectp Hazpanwme pa3zngena, TeMbI C 3aTparsl Onenoamoe obecnetene
9] OKH ¥
P ’ Bun camocrositensHON paboThI P BpPEMECHHU CPENCTBO CaMOCTOSATENBHON PaboThI
BBIITOJTHCHU A
(uac.)
PEJIKO3EMEJILHBIE DJIEMEHTBI HeopraHmyeckas Xumus :
(CKAHJIVI, UTTPUIA, JIAHTAH, )
JTAHTAHOUJIBI) CreneHn y4ae0. s CTy . By30B: B 3 1./
[ToaroroBka Kk cEeMHHapy MO TEME pen. 0. JI. Tpetbsakos. - M. :
5 MapT- aKTHBHOTO
«PEJIKO3EMEJIbHBIE 2JIEMEHTHI (CKAHIHUH, ——— 4 Axanemus. - (Briciiee
. YacTHs B
UTTPUH, JIAHTAH, JIAHTAHOMJTBI) » p y npodecCHOHaNIbHOE
CCMHMHAapC obpasoBanmue: EcrecTBenHbIe
HayKH).
IIOATPYIIITA THTAHA [ToaroroBka U HaIKMCaHUE OTYETOB ITposepka Metonuyeckue ykasaHus
anpess ) OTYeTa Mo K IIPaKTUKYMY
pabore. YO «Merannmnyeckas CBs3b.
XuUMHST METATIIIOB)
THOATPYIIIA BAHATUA ITposepka Mertonuueckue ykazaHus
.. oT4yeTa 110 K IIPaKTUKyM
IToaroTroBka u HamucaHue OTUYETOB anpeib 2 P yMy
pabote. YO «MeTammyeckas CBSI3b.
XHMUS METAJIJIOB»
TNOMTPYIIA XPOMA ITposepka Mertoanueckue ykazaHus
.. oT4yeTa 110 K IIPaKTUKyM
IToaroToBka M HamMcaHue OTYETOB arpenp 2 P My
pabote. YO «MeTammyeckas CBSI3b.
XHMUS METAJIJIOB»
MAPLAHELL, JKEJIE30, KOBAJIBT,
HUKED ITposepka Meronnueckue ykazaHus
.. o oT4yeTa 1o K IIPaKTUKYM
IToaroTroBka u HamucaHue OTYETOB arpenb-Mau 4 P My
pabote. YO «MeTtannuyeckas CBSI3b.

XUMUST METALJIOBY




CamocTosTenpHast padoTa 00yJaronuXxcs V4eOHO-METOIUIECKOE
Cemec HazBanue pasnesna, TEMEI C 3aTpars! Onenoumoe obecreterie
9 OKH o
P p ’ Bun camocrositenbHO# paboThI anc?nnenm BpPEMEHU CpPEeICTBO CaMOCTOSATENBHON PaboThI
(uac.)
HpOBepKa Heopranungeckas xumus : y4e0.
Koumpo./lbﬂblﬁ cunmes OTIETA 0 Ui cTy . By3oB: B 3 1./ pen. 1O.
J1. TperbsikoB. - M. : Akagemus. -
KypCOBOM
IToaroroBka K TMPOBEIECHUIO CHHTE3A, yP y (Botemee npogeccronainoe
. o CHUHTE3Y. obpazoBanue: EcrecTBeHHbIE
HamMcaHue 0oTuéTa, IMOJITOTOBKA Man 28
3aruTa HAYKH).
HpeBeHTaHI/II/I Meroauueckue yka3aHus K
KypCoOBOIo MIPaKTUKYMY «MeTauuecKas
CHUHTE3a CBSI3b. XUMHUS METAJLJIOB)
OO6111ast TPy I0EMKOCTh CAaMOCTOSITEIbHOM pa0OTHI 1O JUCHUILIMHE (Jac) 77
Brogxer BpeMeHH caMOCTOATENbHON padoThl, IPeIyCMOTPEHHbIH Y4eOHBIM IUIAHOM 69
JUISL IAHHOM JUCHMILUTHHBI (4ac)

KonTakTHas pa60Ta IIpH IIPOBCACHUUA y‘le6HHX 3aHATHH 110 JUCHUINIIMHC BKIIFOYACT B cebs:

3aHATHUS JICKIIMOHHOTO THIIA, JIA0OpaTOpPHBIC PaOOTHI, CEMHHAPCKUE 3aHSATHUS U TPYIIIOBBIC KOHCYIbTAIMH, HHIUBUIAYATBHYIO PaboTy

06yqa}omnxc;1 C IMpCIIOJaBaTCIICM.




4.3 Conepxxanue y4eOHOr0 MaTepuasia

Conep:xanue pa3iesi0B U TeM JUCHUNIITHHBI

1.1. METAJUIMYECKOE COCTOAHUME BEINECTBA. METAJUVIMYECKA CBA3b

[TonoxeHne »IEMEHTOB C METAIJIMUYECKUMH CBOHCTBAMU B TEPHUOJUUECKON CHUCTEME.
OOmue cBOWCTBA METAUIOB M HX OOBACHEHUS C IOMOUIbI0 TEOPUU HIIEKTPOHHOTO Trasa
(kyaccuueckol M KBaHTOBO-MexaHMuecko mo @Depmu-upaky). Ilpunmun mmotHeimei
YIIAaKOBKH aTOMOB B KpHCTaTMYecKoW pemeTtke. [lomumopdusm (amioTponus) MeTauioB.
OOmme cBeaeHHs O MOIUMOpPPHU3ME U AUIOTPONMUM HEOpPraHMYecKux coeauHeHuil. Tpu
OCHOBHBIX THIA KPUCTAIUTMUECKHUX PEIIETOK MeTaioB. Moienb, 00bACHAOMAs BOSHUKHOBEHHE
METAJUINYECKON CBs3M (Ha NpuMepax MOJIEKyJl OeH3ona, KpHucTamiax rpadura, JHUTHUS,
O6epuwnus). IlpencraBieHne o 30HHOM TeopUM KpHUCTaIOB (CYIIHOCTh TeopeMbl broxa,
npeicTaBieHne o 30Hax bpumosna, K-Bekrop, BaleHTHas, 3ampelieHHass 30HbBI, 30HA
npoBoauMocTH). O01iee 3HaYeHNE 30HHOM TEOPHUH ISl XUMUU TBEPJIOTO COCTOSIHMS BEILIECTBA.
[TpoBOTHUKY, MONTYHIPOBOJHUKH, IUAIEKTPUKU. [lomymMeTaisl 1 COBpEMEHHOE MpecTaBIeHue
00 ux mpupoje (30HHOE CTPOEHHE KPHUCTAIOB MOJIYMETAIOB). 3HaYEHHE IOJyMETAJJIOB B
Pa3BUTHU XMMUU U (GU3UKU TBEPJOro Tesa. TaMMOBCKOE COCTOSIHUE AIIEKTPOHA Ha MMOBEPXHOCTU
TBEPAOro Tesia. PEKOHCTPYKIUS TOBEPXHOCTH.

1.2. METOJIbI UICCJIEJIOBAHUS B3AUMOJIEUCTBUI B METAJUIOXUMUYECKHUX
CUCTEMAX

CmiaBel METAJJIOB M MeTONbI WX u3ydeHus. [lpaBuno ¢az. ®Paza. Kommnonent. Yucno
crereHeil cBoOoxabl. I[lpumepsl mnpumeHeHus mnpasuiaa ¢a3. DU3MKO-XUMHUUECKUH aHAIH3.
[Tpunuune! HenpepsiBHOCTH U cooTBeTcTBUS (110 H.C.KypHakoBy). Kpusbie oxnaxaenus. Tursl
auarpamMM IUaBKocTd. CHCTeMBl He 00pasylolye XHMHYECKHX COeIMHEHHH (C MpocToi
9BTEKTHKON, TBEPABIE pPACTBOPbl C HEOIPAHWYEHHOM W  OrPaHUYEHHOW  B3aMMHOM
pacTBOPUMOCTBIO, JUArpaMMbl IMepUTEeKTHYeckoro Tuma). Cucremsl ¢ 00pa3zoBaHHEM
XUMHUYECKUX coeauHeHud. MHTepmeramunyeckue coeAuHEHUs. JaabTOHUABI M OepTOIHIBI
(coenunenuss KypnakoBa, ¢asbl JlaBeca, (a3bl BHeIpeHUs, 3JIeKTPOHHBIE coequHeHus HOm-
Pozepn).

1.3. METAJUIOXMUA

KJ'IaCCI/I(l)I/IKaHI/IH 3JICMCHTOB-MCTAJUZIOB € TOYKH 3PCHHA HX MCTAJUIMYCCKOI'0 CTPOCHMUA.
[TepexomHble AreMeHTHI (OmpeneneHne, 0COOCHHOCTH CBOMCTB). Psii HampshKeHH METalIoB U
ero  TepMoAMHAMHYecKoe  obOocHoBanue. Koppo3uss ~ MeraquioB  (XuMuueckas U
ANEKTPOXUMUYECKAs), BUABI DJICKTPOXUMHUUYECKON Koppo3uu. CrocoObl 3alIUThl METaIIOB OT
Koppo3ud. JluaroHaJibHOE€ CXOJICTBO 3JieMEHTOB. [‘eoxumuueckue "3Be3anl" A.E.Depcmana.
CoenuHeHusT TEPEXOHBIX AJIEMEHTOB CO CBS3bI0 METAlI-MeTal (KiacTepbl). MeTamibl Kak
OCHOBa MHIYCTpUU. 3HAYCHUE METAJUIOB B HAPOJHOM XO3SIMCTBE M OOOPOHBI CTPAaHBI. MeTalIbI
KU3HH.

1.4. IHEJIOYHBIE METAJUIBL. OBILIME OCOBEHHOCTU XUMWH HIEJIOYHbIX
METAJIJIOB



@opMBI HaXOXKIAEHUSA B pupoae. MuHepansl. MeToabl IOy4eHuUs IPOCTHIX BELIECTB, UX
cBoiictBa. Kucnopoauole coenuHeHuss (OKCUABI, MEPOKCHUIBI, HAIMNEPOKCUIBI, O30HUIbI).
3aBUCUMOCTb yCTOMYMBOCTH OTJIENbHBIX KHUCIOPOAHBIX COECIUHEHMH OT pa3MEpOB HOHOB
MeTaiioB. O61acTh TEPMOAMHAMUYECKON YCTOWYMBOCTH COETMHEHUH MIETOYHBIX METAJIOB.

JIUTUI. Oco6eHHOCTH CTPOEHHS aTOMA ¥ HOHA JUTHS M CBS3aHHBIE C STUM aHOMAIIBHbIE
CBOWCTBA COCJMHECHUN JIUTHA: TEpPMUYECKass HECTOMKOCTh €ro Ccojed, aHOMaJlbHas
pactBopuMocTh (Xjopun, ¢ocdar). Bzaumoaeiictue ¢ azoroMm. ['mapun nutus. CKIOHHOCTh
comed nuTHUA K rTHapatanuu. JluTwit-komruiekcooOpaszoBarenb. CXOJACTBO  HEKOTOPBIX
COCIMHEHUM JINTUS U MarHusl.

HATPU. CynurHocTh METOJIOB TIOydeHHs €AKOoTo HaTtpa. Kpucramnoruapars! cynbdara
U KapOoHaTa HaTpus, TekToruaparsl. Hutpat Hatpus. [anorenunsl Hatpus. ['unpun HaTpus.

KAJIMA. CriocoGsl monmyueHust eakoro kamus. KanmitHas cenurtpa. Kanmithbie
ynoOpenusi. Harpuii u kanuii - MeTaibl JKU3HH.

PYBUJIUI u IIE3WUM. Py6unmit u uesuii - peakue MeI0UHbIC META/LTBL. [IpuMeHeHue.
HoBble 065acTu NpUMEHEHUS IET0YHbIX METANIOB U UX COEAMHEHUI.

1.5. BEPWJIJINI. MATHUM. IIEJIOYHO3EMEJIbHBIE METAJIJIBI

OOm1ast XapakTepUCTHUKA CBOMCTB 31eMeHTOB. MuHepasibl, 0071acTH TepMOIUHAMUYECKOM
YCTOWYMBOCTH COCTUHEHUM OepHUIUIHSI, MarHHsI U LIEI0YHO3EMENIbHBIX 3JIEMEHTOB (METAJLIOB).

BEPUJUINM. Merannmueckuii Gepiunii U ero cBoicTBa. IHApOKCHI GEpHILIHSA, COMH
O6eprmust 1 Oepwuiatel. KoMIuiekcHble coeluHeHHUs] OepHiuins, OCOOEHHOCTH HMX CTPOCHHS.
OnexkTpoHoieUIUTHBIE MOJIEKYJIbl. [Ipumenenue Oepuius.

MATHUI. CpoiictBa MeTammaeckoro Maraust. CIuIaBsl Maraus, ux 3Hadenue. OKCua u
rugpokcu Maraus. @ocdar marnus. ['maponus pacTBOPUMBIX cojeld MarHus. MarHe3naabHbIN
neMeHT. [[puMeHeHne Maraus U ero CoeIMHEHM.

[NTEJOYHO3EMEJIbHBIE METAJIJIBI. CBoiicTBa MeTamimndeckoro Kaimelimg. Oxcum u
TUAPOKCUJT KalbIUs, TUAPUI U HUTpUJ Kanblus. Coiep:kaHue coJed Kallbliusl B PEYHON U
MOpcKkoil Bome. JKecTkocTh BOABI (BpeMEHHas W TIOCTOSIHHAs), TPaayChl JKECTKOCTH.
CoBpeMeHHbIE METO/bI OYUCTKH BOJBI (MOHHBIM OOMEH). ManopacTBOPUMBIE COJIM KajbIUs -
KapOoHat, okcanar, cyibdar. ['umc, ero cBoiictBa. [IponsBoacTBo nementa. OCHOBHBIE YEPTHI
XUMHH CTpPOHIMSA, Oapuss u panus. CBOWCTBA METANJIOB M WX coenuHeHWil. [IpumeHeHue
CTPOHIIUSA, Oapwsi, paaus U UX COSTUHEHUH.

1.6. AJIIOMUHUM Munepansl amoMunns: GOKcHTHI, HedemnmH u ap. CyIHOCTH
IPOIIECCOB  MepepabOTKM OOKCMTa Ha OKCHJ AJIIOMHMHHUS, TMPUHIMIIBI  MPOU3BOACTBA
MeTtaimueckoro  amoMuHusa. CruaBel  amomuHus. Kopyna. MckyccTBeHHblE  pyOMHBI.
AmomuHatel. AmomorepMus. Oxcup amomuaus. Con alOMHMHHUSA, X TUAposn3. I'mapokeny
amomuans. CtpoeHue ruipokcuaos. [lonuMepusanus 3a c4eT IPOLECCOB OSLMHU M OKCOJISLUH.
KommnekcHsle coenuHenust amoMuHus. Kpuomurt. KBacupl. be3BojgHbple M ruapaTupoOBaHHBIE
rajoreHubl amomMuHus. ['unpua aaroMunus, amoMoruapu autud. CyocoeAMHEeHNs aJlOMUHUS.
Peaknuu aucnponopLMOHUPOBAHUS U KOHIIPONOPLUOHMpPOBaHUsA. [lomyuyeHue CBEpX4HUCTOrO
ATIOMHUHHUS U3 CYyOCOEIMHEHUH.

1.7. IIOAI'PVYIIIIA TTAJIJINA

OOmiasi xapakTepUCTHKA DJIEMEHTOB MOATPYMIbL. VcTopus OTKpeITHS Taums (dKa-
QTIOMUHUA), Tpejacka3anue cpoictB ramwmusa J[.M.MenneneeBbim. Ilepumommueckuii  3aKoH
JA. . MeneneeBa - OCHOBa JAJbHEHIIErO0 pPA3BUTUS HEOPraHMYECKOW Xumuu. Haxoxnenue
TaJUTWS, UHIWS U TALTUS B ipupojae. CyIHOCT MPOIECCOB BBIACICHUS TaJlTUs, WHANS U TaJUTHs
n3 pya. CymHOCTh METOAOB TMOJYYEHHUS METaioB. BoccTaHOBIEHHME raivs TrajiaMoi
AITIOMHUHUSA B IIEJIOYHBIX pacTBOpax. ['amiuii, ”HAUN 1 TaJuIuK - paCCESHHbBIEC JIEMEHTHI.



MeTtannuueckuii rajauii, ero gpusndeckne U XUMHUECKHUe cBoiicTBa. [Ipupoaa HU3KOU
TEeMITepaTyphl TUIABJICHHSI U BBICOKON Temmeparypsl kurneHus rajumusa. Coenunenus raums (+3)
u rammus (+1). Oxkeunsl rammusa. [wapoxkcua rammms (+3). Conu ramaus U WX TUAPOIIU3.
lannarer.

Merammmueckuii mHamii. Ilpumenenne cnnaBoB wuHAMSA. COEIMHEHUS UWHIUSA B
pa3INuHbIX cTeneHsx okucienus. I'mapokena uaaus (+3). Conu unaus (+3), UX THAPOIIU3.

Meramumueckuii Tanaamii. Coenuaerns taumms (+1) u (+3), 0COOEHHOCTH MX CBOMCTB.
OcoOeHHOCTH XUMHH TaJUIusl. YCToiuMBas cTeneHb okuciaeHus. IlpencraBnenns o6 uHepTHOM
nape BAJICHTHBIX 3JIEKTPOHOB M MPHUPOJA 3TOTO siBieHUs. [IpuMeHeHue COeMHEHUU Talius,
WHIUS Y TAJUTAS B TIOTYTPOBOJHUKOBON TEXHHUKE U APYTHX 00JIACTSX.

1.8. TIOAI'PYIIITA TEPMAHUA

OO0mast xapakTepucTUKa 3JeMeHTOB moarpynmnsl. Haxoxxnenue B mpupose. [lomyuenue
MIPOCTHIX BEMIECTB. MICTOpHS OTKpBITHS TepMaHusl (IKa-CUITAIIH).

CpoiictBa repmanms. CoenuHenusi repmanus (+4). JMokcua repMaHwusi, TepMaHaThI.
Terpaxnopun repmanus. I'mapunel. CoemuHenuss repmanust (+2). I'epmanuii Kak BayKHBIH
MOJIYIIPOBOJIHUKOBBIM Marepuail.

CpoiictBa -, - u y-oJ0Ba. 0-0y0BO - "OecmieneBoil" momympoBomHuK. [Ipupoma
"kpuka" onoBa. CoenuHeHHs ojoBa (+2). BoccraHoBUTEIBHBIE CBOWCTBA COCIMHEHHH OJIOBA
(+2). Coenunenus onoa (+4). Oxcun onoBa. OJOBSHHBIE KUCIOTHI, X cTpoeHue. CTaHHATHI,
THOCTaHHATHI, CyIbGuIbl ooBa (+4). XmopHoe 00Bo. KoMIIeKkcHBIE coenruHeHusI ooBa (+4).
[IpumeneHue osoBa u ero coenrHeHuil. CruiaBbl 0JI0Ba.

CpoiictBa Metaumdeckoro cBuHma. CoeauHeHus cBuHNA (+2). OKCHUA U THIPOKCHT
ceuHia. Coeaunenus cBuHua (+4).JDlmomOatel, ux cTpoeHue. KoMIuleKCHbIE COEAMHEHHUS
ceuHia (+4). Ilpunnunel nepepaObOTKHM CEPHUCTBIX CBUHLOBBIX pyn. [IpumeHeHwue
METaJIJINYECKOI0 CBUHIIA U €r0 coenHeHni. CruiaBbl CBUHIA.

1.9. TIOAI'PYIIIIA MEAN

OO11as xapaKTepUCTHUKA SJIEMEHTOB TOTPYTIIIHI.

[Tpuponnsie coenuneHuss Meau. CyIHOCTh MPOIECCOB HM3BJICUCHHUS MEOU M3 PYyA H
noyyeHue meau. CBolcTBa MeTauiMueckod meau, ee cruiaBbl. CoenuHeHus menu (+1), (+2).
Comun menu (+2), cTpoeHHE KPUCTALUIOTHIPATOB C HEUETHBIM KOJIMYECTBOM MOJIEKYJI BOJIBI.
KommuiekcHble coenqunenus. [IpakTuyeckoe HCIONB30BaHUE MEIN U €€ COSAMHEHUH.

OCHOBBI TIOJTyYEHHUSI U CBOMCTBa MeTayuTueckoro cepedpa. CrutaBsl cepebpa. [Iporece
cepebpenus. [lonstue o mpouecce dotorpaduponanus. CBoicTBa BaKHEHIIMX COCTUHEHHIA
cepebpa. KomiuiekcHble coeiuHeHne cepedpa, UX CBOWCTBA, CTPOCHUE U UCTIOIb30BaHHE.

CamMopoaHoe 30J10T0, 30JI0TOCOAepKaIIye pyabl. [[pUHIUIBI U3BIIEYEHHS 30JI0Ta U3 PY/I.
CpoiicTBa MeTaJuIMUECKOTO 30i10Ta. [Ipoliecc pacTBOpeHHs METANIMYECKOTO 30J10Ta B pacTBOpax
HUAHUCTBIX coned. [IpuunMHa W3MEHEHHS OKUCIUTEIHbHO-BOCCTAHOBUTEIHHOTO COCTOSHUS
cucrembl Au’, Au” npu 0OpasoBaHMM pacTBOPUMOro KoMmIuiekcHoro anvona [Au(CN).].
Brigenenue 30710Ta M3 LUMAHUCTBIX PACTBOPOB METOAOM IieMeHTauuu. OKCUABI U TUIPATHI
30J10Ta. 30JIOTOXJIOPUCTOBOAOPOIHAS KuciaoTa. Ayparbl. COIM M KOMIUIEKCHBIE COCIMHECHUS
3onota. [Ipumenenue 3o0510ta u ero coenuHeHuil. CycanbHoe 3050T0. [loHsATHE O TPOOUPHOM
aHaJu3e.

1.10. TIOAT'PVYIIITA LIMHKA

OO11ast xapaKTepUCTHKA IEMEHTOB HOATPYIIIBI [IMHKA.

Haxoxnenne mmHka B mpupone. CyIIHOCTh NPOLECCOB W3BJICUEHHS IMHKA U3 PYA.
CBoifcTBa MeTalNIMUECKOro IUHKA, CIUIaBbl IUHKA. Okcua u ruapokcup nuHKa. CocTosiHHe
MOHOB IIMHKAa B BOJHBIX pAacTBOpax W HEBOAHBIX aMMHAYHBIX pacTtBopax. Coilu NHHKa |
uHKaThl. [{uHK Kak kommiekcooOpa3oBarens. [IpuMeHeHne nMHKa U ero COeMHEHU.



IIpupoaubie CcOeAVHEHWS KAAMUA, W3BJICUECHUE KaAMUSA M3 OTXOJOB LIMHKOBOI'O
npousBojacTBa. Kagmuii u ero cruaBel. Okcua v ruapokcu kaamust. Conn kaamusi. Baxxnenmme
KOMILIEKCHBIE coequHeHus. CBs3b MeTaul-MeTallll B coeiuHeHuAxX Kaamus (+1). Ilpumenenue
METaJUIMYECKOT0 KaMUs U €ro COCAUHEHUM.

Haxoxnenne pryrm B npupoje. [lonydenne prytu. CBolicTBa METAIIIMYECKON PTYTH.
Amanbramsel. [IprynHa HU3KOH XMMHUYECKOH aKTMUBHOCTH PTyTH. OcoOeHHOCTH KOH(UTypanuu
(n-1)d'"’ns*. Postb MHEPTHON Mapbl BAIEHTHBIX S-2JIeKTPOHOB. CoenuHeHust pryTtd (+2), OKCuI
prytu. Cynema. Kunosaps. Kommnekcueie coenunenusi prytu. [IpousBogusie pryt (+1), nx
cTpoeHue M cBOHCTBa. CBs3p MeTaUI-METaUl B coenuHeHMAX prytu (+1). JlokazatenbcTBa
cylecTBoBaHus ATod cBsizu. Kamomens. OcoOble CBOWMCTBA MOHOKPHCTA/UIOB KajlOMEJH.
IIpuMeHeHne pTYTH U €€ COCAMHEHU .

1.11. PEAKO3EMEJIbHBIE DJIEMEHTHI

OOmast XxapakTepuCTHKa CBOWCTB 3JIEMEHTOB MOATPYMIbI CKaHIUs (CKAHIMN, UTTPUI,
JIAHTAH, JAHTAHOW/bI, AKTHHMIiI). MuHepanabl pPEIKO3EMENbHBIX JJIEMEHTOB. MeTombl
MOJTYYCHHUST METAJVIOB U UX CBOMCTBA.

OcoOenHoctn xuMuu ckaHaus. CoOeIWHEHUS CKaHIWs, WTTPHs, JaHTaHA, AKTHHUA.
OCHOBHBIE YEePTHI XUMUW aKTHHHS.
CrtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB JTaHTAHOUI0B. DU3MYECKHE U XUMUYECKHE CBOMCTBA
nma"nTaHounoB. CoeMHEHHS JIAHTAHOWJIOB B aHOMAJBHBLIX CTENCHAX OKHMCICHHSA. MOHOTOHHOE
W3MEHEHUE CBOWCTB M BHYTPEHHSSI MEPUOJAUYHOCTh CBOMCTB MPOCTHIX BEIIECTB U XUMUYECKUX
COCAMHEHU B CEMENCTBE JIaHTAaHOWAOB. OKCHABI, THUAPOKCUIBI U coyk. KoMIuieKCHbIE
COEIMHEHMUS], ABOIHBIE CONMU. BiiMsHIE TaHTAaHOUIHOTO C)KATHUS HA YCTOMUYMBOCTh KOMIUIEKCHBIX
coenuHeHnii. PaznmeneHue cmeced peaKo3eMENbHBIX 3JEMEHTOB METOAOM (PPaKIMOHHOTO
ocaxaenus. [IpencraBienne o MeTo1aX HOHHOOOMEHHOUM COPOIUHU U KUIAKOCTHOM IKCTPAKITHH.
XpomoTtorpaduueckoe pas3feieHHe CcMeceld JIaHTaHOWAOB. lcmonbp3oBaHWE COCTUHEHUN
pEeIKO3eMEINbHBIX 3JIEMEHTOB B HOBOM TEXHHUKE.

1.12. IIOAT'PVIIIIA TUTAHA

OO61as xapakTepuCcTUKa 3JIEMEHTOB MOATPYIIbl TUTAHA.
Haxoxnenne turana B npupozge. CyIIHOCTb IMONY4YEHHS TUTAHA W3 MHHEPAIBHOTO CBIPBS.
Meramueckuil TUTaH, CBOMCTBa, npuMeHeHue. CrimaBbl TUTaHa. POPMBI HAXOXKACHUS TUTaHA
(+4) B BOAHBIX pacTBOpax. ['Waponu3 rajioreHuAOB TUTaHA. TuTaHaThl. ['MAPONN3 TUTAHATOB.
[Ipouecchl crapeHuss coenqrHeHUM TUTaHa. [Ipomnecchl ONAIMU M OKCOJSINUU. [ MApOKCUABI U
OCHOBHBIE COJM THUTaHa. KoOMIIIEKCHBIE COEAVMHEHHMA THUTaHA. JIMOKCHI THUTaHAa WU  €ro
npumeHeHne. CoeIMHEeHNs] TUTaHA B HU3IIHUX CTENEHSAX OKUCIIEHUS. MOHOOKCH] TUTaHa.

MunepanbHOEe Cbipbe HHMPKOHHMSI ¥ radguusa. [I[pyHIMIBI NOSyYEeHUS METaJIOB.
CpoiictBa noHOB UpKoHUA (+4) u rapuus (+4) B BOAHBIX pacTBopax. [ MAPOKCHABI TUPKOHUS
(-, B- u y-). CoBpeMeHHBIE METOIbI pa3JeNeHus HUPKOHUA U TaHHS. QTOPUUPKOHATHI U
¢Topradpuarsl. [IpumMeHeHne coeMHEHUI IMPKOHUS, TadHHUS U MX COSTUHEHHH.

XapakTepucTuka XHMHYECKUX CBOMCTB 1040 (pe3epdopausi). CylnHOCTH METOJOB
CHHTE3a ¥ UJCHTU(UKAIIH pe3epdHopIus.

1.13. TIOAT'PYIIIIA BAHAIUA

OO01as xapakTeprCTHUKA 3JIEMEHTOB MOATPYIIBI BaHAIMSL.

Haxoxnenne Banaausi B npupoje. CriocoObl U3BJICUCHHUS BaHAIUSA U3 Py M TOTYICHUS
MeTalmndeckoro BaHaaus. CBoiicTBa Metayuinyeckoro BaHaausa. CoeIMHEeHUs BaHAIUsS B Pa3HBIX
cTerneHsax okucieHus. CoCTOSHHUE HWOHOB BaHaaus (+5) B KHUCIBIX W IINEJIOYHBIX BOJHBIX
pactBopax. [IpumeHnenne Banausl, CIIaBbl BaHAMS.

Munepansl HuoOUst ¥ TaHTana. [IpuHIMNOBI TOIy4YeHUsT M CBOICTBA METaJIOB.
CocrossHue noHOB HHMOOMS (+5) M TaHTana (+5) B KUCIBIX U MIEIOYHBIX pacTBopax. OKCUIBI U
THJIPOKCHUJIBI, COJIM, KOMIUIEKCHbIE coequHeHus. HunoOaTel M TaHTanaTel. MeToasl pa3aeneHus



HuoOus u TaHTana. [I[pumMeHeHne HHOOUS, TaHTala U UX coequHeHuid. NbsSn cBepxmpoBosiiee
MeTaJuindeckoe coeauHeHne. CylnHOCTh M 3HAYEHHE SIBJICHUS CBEPXIPOBOJUMOCTH JJISI
pa3BUTHS HOBEUILIEH TEXHUKH.

1.14. IIOAT'PVYIIIIA XPOMA

OO61mas xapakTepuCcTUKa 3JIEMEHTOB MOATPYIIIBI XpoMa.

MusnepansHoe cblpbe XpoMa. [IpuHIMOBI TEepepaboOTKHM XPOMMCTOIO SKEJIE3HsKA.
CpoiictBa Mertamuinyeckoro xpoma. CmiaBel xpoma. Bakueimme coenuneHust xpoma (+3).
KomrmuiekcHble coequHeHuss xpoma (+3), aMMuakaThl, KBaclbl. XpoMuThl. COeIMHEHUs Xpoma
(+6), ux cBoiicTaa.

Munepansl MoaudaeHa u Boabdppama. MeToJpl NOIYYEHHS] METAIJIOB. XUMHUYECKHUE
coenmMHEeHHUsT MoiuoOaeHa W Bodb(pama. OKCHIBI M TAJOTCHHIBI MOJUOJCHA W BOJIb(pama.
MonuOaeHoBsle U BoibppaMoBbie KUcioThl. CocTossHue MonubaeHa (+6) u Boiabdpama (+6) B
BOJHBIX pacTBopax. M3zomomucoeamnenus. ['erepomnonucoenuaenus. Kapouapl. CoenmHeHUs
MonubJaeHa M BojJb(pamMa B HHU3KHUX CTENEHSAX OKUCIeHus. BonbhpamoBbie OpOH3BI
MomubnenoBast U Boib(pamoBasi cuHb. [IpumeHnenne monubaeHa U Bosbppama. MommubaeH u
BOJIb()paM Kak OCHOBA IPOU3BOICTBA KAPOIPOUHBIX M TBEPJIBIX CIIJIABOB.

CoenMHEeHNs IEMEHTOB CO CBS3bI0 METAJUI-METaII (KJIaCTEPHBIE COSAMHEHMUS).

1.15. MAPI'AHELL, XXEJIE30, KOBAJIbT, HUKEJIb
OO6mass xapaktepuctuka sineMeHToOB. [Ipupoansie coeaunHenus. [IpuHIMIBI TOTy4YeHUS
MeTaioB. OKCHUJIbI, TUIPOKCHUIBI, TAJIOTEHU/IB] U APYTHUE COETUHEHMS.

1.16. BAKJIIIOYEHUE
[IpoGneMbl ¥ MEepPCIEeKTUBBI PA3BUTHS HEOPTAaHUYECKON XUMHUHU. 3a7aud CHHTE3a HOBBIX

HEOPraHMYECKUX COEJAMHEHUN C 3a/JlaHHBIMHM CBONCTBaMH (IIOJyMPOBOJHUKU, TYTOIJIaBKUE U
CBEPXMPOBOAIINE CIUIaBbI, KiacTepbl M T.A.). DUBHKO-XMMHUYECKHUE METOJbI HCCIICIOBAHMS
HeopraHuyeckux coenuHeHuil. [IpoOrema mOIy4yeHHs] BEIIECTB CBEPXBHICOKOH YHCTOTHI.
Mertaimoopranndeckass U OuWoHeopraHudeckas XuMus. [lepCreKTHBBI HUCIOIB30BAaHUS BCEX

HU3BCCTHBIX 3JICMCHTOB B HAYKC U TCXHUKC.

4.3.1 IlepeyeHb ceMUHAPCKUX 3aHATHH U JIA00PATOPHBIX padoT

Ne | Nepasmenau | HammeHoBaHuE CEMHHAPOB U TpynoemMkocTb Onenou- | ®opmupye
n/m TEMBI 1a00paTopHBIX paboT (gackl) HbIE -MblI€
TUCIUTLTAHBI Bcero | IlpakTuu |CpencTBa| KOMIIETEH-
4acoB eckas N708
MOATOTO
BKa
1 METAJUIUY | Cemunap «Memannuueckoe 4 Ycraoe | 1K-6.1
ECKOE COCMOsIHUE BeUleCMBa» cobecen
COCTOSHHU OBaHUE
E
BEIIECTBA.
METAJIJINY
ECKAZA




CBA3b

2 METO/IbI Cemunap «Cnnagvi» VYcrHOE IIK-6.1
NCCIIENOB cobecen
AHUA OBaHHe
B3AUMOJIE
ICTBU B
METAJIJIOX
NMMNYECKHU
X
CUCTEMAX
3 METAJIJIOX | 1. Koppo3usi, Bo3HUKarOIas Oruéter | 1IK-6.1
MU IIPY KOHTAKTE JIBYX METAJIJIOB K32
(KOPPO3US, | 2. AKTUBAaTOpBI KOPPO3UU K12
KJIACTEPHI) | 3. 3amuTa oT KOppo3uu K-6.1
4 [IIEJIOYHBIE | 1. CsoiicTBa MeTamIn4eckoro Otyéter | IK-6.1
METAJIJIBI. | HaTpus
OBIIE 2. Iony4enue u cBOICTBA 11K-3,2
OCOBEHHO | KMCIOPOIHBIX COCINHEHHI gﬁ:é%
¢ I;a;l;ﬂﬁ OJIU3 COJICH MICIIOUYHBIX
XUMHUN MCTEU?JE)OB
ILIEJIOYHbI
X
METAJIJIOB
5 BEPWJUIUM, | 1. Tlonydenue u cBoiicTsa Otyéte | IK-6.1
M AFHHﬁ’ TUAPOKCHUI0B 6ep1/1nn1/151 "
LIEJIOYHO3 | Marxus gfﬁg
EMEJIbHBIE 2. OcHOBHBIE KapOOHATHI HK:6.1
METAJJIBI OepHIUTHSI 1 MarHUS :
3. 'mApOKCUIBI U CONU KaJBITUS,
CTPOHIIMS U Oapus
6 AJIIOMUHU | 1. CeolicTBa METAUTMYECKOTO Ortuéter | [TK-6.1
41 AJIFOMUHUA
2. INonydenue u cBOMCTBA 1IK-3,2
THJIPOKCH]IA ATTFOMUHUSI TK-1.2
3. T'ugponus coeiMHEHU ! IIK-6.1
AIFOMMHUS
7 I[HOATI'PYIIII | Cemunap «Cpasnumenvhas 'YVcTHOE IK-6.1
ATAIUINYA Xapaxkmepucmuxa s- u p- cobeceno
Memannoe e
8 I[TOJAT'PVIIIT | 1. Ilomxyuenue onosa Otuéter | [K-6.1
A 2. Coeaunenus onosa (+2) u
TEPMAHMSA | (F4) gﬁ?;
3. Coemuuenus cuHma (+2) 1 o
(+4) T1K-6.1
4. CBoliCcTBa CBUHIIOBOTO CYpHKa
9 I[TOATPVIIIT | 1.IlomyueHue u cBOWCTBA MeIH Otyéter | IK-6.1
A MEJI 2. Coenuaenus memu (+1) u (+2)
3. Tonyuenune oKcHIOB cepebpa 11K-3,2
(+Du (+2) gllﬁéf
4. I'anorenu el cepebpa :
10 | HOAI'PYIIIT | 1. T'mapoxcuast U Cybpuab! Oruéter | [1IK-6.1
A TIMHKA IMUHKA ¥ KaJIMH
2. T'uaponus coneil HUHKa glé'?ag

3. CoenuHeHMs pTYTH

ITK-6.1




11 | PEAKO3EME | Cemunap «Cpasnumenvhas 4 'VcTHOE IK-6.1
JIHBIE Xapakmepucmuka d-memannogy cobeceo
OJIEMEHTEI BaHHE
(CKAHIMN,

UTTPUU,
JIAHTAH,
JJAHTAHOU
AbI)

12 | IIOAI'PYIIII | 1. Coenuuenus turana (+4) u 5 5 Otuéter | TK-6.1
A TUTAHA (+3)

2. IlepokcugHbIE COETUHEHUS I1K-3,2
THUTaHa TK-1.2
TK-6.1

13 | HIOAI'PVIIIIT | 1. Coenunenus BaHaaus (+5) u 5 5 Otuéter | IK-6.1

A BAHAJIMS] | HU3MWIHAX CTENEHEH OKNCIIEHHS
2. IlepoKkcHHBIE COEJUHEHUS IK-3,2
BaHaIUs TIK-1.2
ITK-6.1

14 | HOAI'PYIIIT | 1. Coenunenus xpoma (+3) u 5 5 Otuéter | IIK-6.1
A XPOMA (+6)

2. Cynbhuasl 1 THOCOTU TK-3,2
MounO/ieHa 1 Bob(pama HK'é?
3. [lepokcuaHbIe COCIUHCHUS TK-6.
MouinO/ieHa ¥ BoJib(pama

4 KoMILUIEeKCHBIE COSMHEHUS

MoubIeHa

15 | MAPT'AHEL], | 1. Coenunenus mapranuna (+2)- 12 12 Otyéter | ITK-6.1
KEJIE3O, (+5)

KOBAJIBT, 2. CBoiicTBa MaHTaHATOB M I1K-3,2
HUKEJb HIEPMaHraHATOB EIIE_ é %
3. 'uapokcupl Kxesesa, o
koOanbTa ¥ HUKeNA (+2) u (+3)
4. Comnu xene3a, koOaabTa U
HUKEJISA

4.3.2. Ilepevyenb TeM (BONMPOCOB), BHIHOCUMBbIX HA CAMOCTOSITEJIbHOE U3yYeHHe
(camocTosiTe/IbHAsE padoTa CTYIEHTOB)

Ne Tema 3anaHue dopmupyemast NaK

Ne KOMIIETECHIINA

/1

1 METATUIHYECKOE [Toaroroska k cemunapy | I1K-1 [IK-1,2

COCTOSIHUE BEILIECTBA.
METAJUIMYECKAS CBSI3b
2 METOJIbL [ToaroroBka k cemunapy | I1K-1 [1K-1,2
HCCJIEJOBAHUS
B3AMMOJIEMCTBUIA B
METAJUIOXUMUYECKHIX
CHUCTEMAX
3 METAJUTOXVMILS IloaroroBka K | IIK-1 I1K-1,2
(KOPPO3US, KJIACTEPBI) | ceMuHapy. Iloaroroska | I1K-3, TIK-6 I1IK-3.2
W HAIIUCAHUE OTYETOB I1K-6.1
4 TToaroroska K | TIK-1 IIK-1,2
IIEJIOYHBIE METAJLJIBL.
oBLIME OcobEHHOCTH | cemMuHapy. Iloaroroska | I1K-3, TIK-6 I1K-3.2




XUMUU IEJIOYHBIX 3 -
METATIIOB ¥ HalmpucaHue OTYETOB I1K-6.1
5 . . IToaroroBka n | IIK-3, TIK-6 T1K-3,2
BEPVJUINIA, MATHUI, .
IEJIOYHO3EMEJILHBIE HaIucaHue OTYETOB TIK-6.1
METAJUIBI
6 ATIOMYHI IloaroroBka ) u | IIK-3, IIK-6 IIK-3,2
HaIMcaHHue OTYETOB TIK-6.1
7 HOATPYIITIA FA/LIHA IloaroroBka ) u | IIK-3, IIK-6 IIK-3,2
HalMcaHUue OTYETOB TIK-6.1
8 HOATPYIITIA FEPMAHILS! IToarororka ) u | I1IK-3, I1K-6 I1K-3,2
HamnucaHue OTYETOB TIK-6.1
9 HOATPYIITIA MEAN Iloarororka ) u | I1K-3, I[IK-6 IIK-3,2
HanucaHue OTYETOB T1K-6.1
10 T — IToaroroBka ) u | IIK-3, IIK-6 IIK-3,2
HamrcaHnue OTYETOB T1K-6.1
11 PEIKO3EMEJHBIE [TonroroBka k cemunapy | I1K-1 [1K-1,2
SJIEMEHTBI (CKAHJIWM,
WTTPUIA, IAHTAH,
JIAHTAHOUJIBI)
12 HOATPYIITIA TUTAHA IToarororka ) u | I1IK-3, I1K-6 I1K-3,2
HamnucaHue OTYETOB TIK-6.1
13 HOATPYIITIA BAHAHA Iloarororka ) u | I1K-3, I[IK-6 IIK-3,2
HamnucaHue OTYETOB T1K-6.1
14 HOAIPYIIIA XPOMA IToaroroBka ) u | IIK-3, IIK-6 IIK-3,2
HamnrcaHue OTYETOB T1K-6.1
15 MAPIAHELL KEJE3O, IloaroroBka ) u | IIK-3, IIK-6 I1IK-3,2
KOBAJILT, HUKEJIb HaIucaHue OTYETOB TIK-6.1
16 IToaroroBka K | IIK-2, TIK-6 I1IK-2,2
Konmponwvnuia NPOBEJEHUIO  CHHTE3a, [1K-6.4
cunmes HaIlMCaHue OTYETA,
MOATOTOBKA
Mpe3eHTaAUN
4.4 MetoguyecKkue YyKa3aHUsI 10 OpPraHU3allid CAMOCTOSATEJbHO padoThI
CTYA€HTOB
CamocrosiTennbHasi paboTa CTYJIEHTOB, CBsI3aHHAasgs C MOATOTOBKOH OTYETOB TIO

BBIINIOJTHCHHBIM J'Ia60paTOpHBIM pa60TaM, 3aKpCIICHUEM TCOPECTUYCCKOI'0 MaTepuajla B BUIC
pEeIICHUA 3a4a4 U MIOATOTOBKH K CEMUHAapaMm, IMPOBOAUTCA BO BHCAY AUTOPHOC BPEMsI.

Cmpyxmypa omuema no nabopamopuou pabome:

Lens paboThL.

TeOpeTI/I‘ICCKaﬂ 4acCThb.

BrinonHenune pacueTHbIX, rpauyecKix U KOHTPOJIBHBIX 3a/JaHHI B COOTBETCTBUH C
METOAMYECKUMHU YKa3aHUSMHU K Kax 10l padore.

BriBoj1 (Ha OCHOBE MOJTYYEHHBIX PE3YIHTATOB).

Metoaudeckue PCKOMCHAAINU TII0 BBIIIOJIHCHUIO U o6pa60TKe SKCIICPUMCHTAJIbHBIX

JaHHBIX TI0 KaXJI0i mabopaTopHO paboTe OmucaHbl B METOJUYECKUX PEKOMEHIAINSX,

MOJITOTOBJICHHBIX mpenonaBatensimu kadeapsel: baxkenos b.H., lumosa JI.M., Kamesckuii A.B.,




CadponoB A.1O., CranpmakoBa B.A., fIckko T.H. Metamnnueckas CBA3b. XUMHUSI METaJIOB -
Wzn-so UT'Y, UpkyTck, 2019.

[TpuMepsl penieHrs: THTIOBBIX 3a/1a4 MPECTaBICHBI B PEKOMEHIYEMBIX YUEOHBIX MTOCOOMSIX
U 33JJauHUKaxX 10 00IIe 1 HeOpraHUYECKON XUMUU:
3amaun U ynpaxxHeHHs 1Mo o0miel xumun : yaeo. mocodue / H. JI. [u np.]. - CII6. [u ap.] :
Xumus, 1986. - 272 ¢. uznanue aBaaaTh YeTBEPTOE U BCE MOCICAYIONINE U3TaHUS.

4.5. IlpumepHasi TeMaTHKAa KYPCOBbIX CHHTE30B (npu Hanu4uu)

1. ITonnyuenue xpoma
2. [NonydeHue xmopxpomaTa Kaius

3. Iloy4eHue XpoMOKaJIMEBBIX KBACIIOB

4. ITonyyeHne aIFOMOKQJIMEBBIX KBaCIIOB

5. Ilosmyyenue maprasia

6. ITomyuenue conn Mopa

7. [Momyuenue rekcanHuTpuTo(+3)KoOanbTaTa Kaaus
8. Ilomyuenue xiaopuaa rekcaaMMUHHUKeN (+2)
9. [Nomyuenue cynbdaTa TerpaaMmmMuaEMeTH (+2)
10. ITomyuyenue anerata meau (+2)

11. ITomyyenue ocHOBHOTO KapOoHaTa Meau (+2)
12. Ilonyuyenue xmopuna meau (+1)

13. Ilonyuyenue xnopuna meau (+2)

14. TTonyuyenue Hukens (+3)

15. Ilomy4yeHue NerkorIaBKux CTEKOI

16. [TomyyeHue nepokcuaa oapus
17. Ilonyyenue rekcaxyiopocrannara(+4) aMMOHUs
18. [lonyyenue Banaaus

19. Ilomyyenue xenesa.



V. YYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMILIMHBI (MOJLY.JIS)

a) OCHOBHAS JIUTEepaTypa

1. Heopranuueckas xumust [Tekcr] : yue6. s ctya. By3os: B 3 1./ pen. FO. /1. TpeTpskoB. -
M. : Akanemus. - 24 cM. - (Briciiee nmpodeccuonanbHoe oOpazoBaHue: EcTecTBeHHBIE HAYKH). -
ISBN 5-7695-1437-x.

T.3 : Xumus nepexonsbix snemenToB, Ku.1 / A. A. [Ipo3nos [u ap.]. - 2007. - 349 c. :
ui. - ISBN 5-7695-2532-0. - ISBN 5-7695-3020-0.

T.3 : Xumust nepexoanbix d5eMenToB, Ku.2 / A. A. Jlpo3nos [u ap.]. - 2007. - 400 c. : un.
- bubnmorp.: c. 391-398. - ISBN 5-7695-2533-9. - ISBN 5-7695-3020-0.

2. Heopranuueckas xumusi. XuMus 31eMeHToB : yueOnuk: B 2 1./ 0. 1. TpetbskoB [u ap.] ;
MocxkoBckwuii roc. yH-T uM. M. B. JIoMmoHocoOBa. - 2-¢ u3., nepepad. u gorm. - M. : U3g-so MI'Y :
Axkanemknwura, 2007 - . - 22 oM. - (Knnaccuueckuit yHuBepcuteTckui yueOHuk). - ISBN 978-5-
211-05330-4. - ISBN 978-5-94628-297-0.

T. 1.-2007. - 537 c. : un. - bubnuorp.: c. 24. - Ilpeam. ykas.: ¢. 521-537. - ISBN 978-5-
211-05332-2. - ISBN 978-5-94628-298-7.

T.2.-2007.-670 c. : un. - IIpeam. yka3.: c. 655-670. - ISBN 978-5-211-05334-2. -
ISBN 978-5-94628-299-4.

3. I'punByn, Hopman H. Xumus snemenToB: niep. ¢ aura. : B 2 1. / H. H. I'punBya, A. Dpuio. -
M. : bunowm. Jlabopartopus 3Hanuit, 2008. - 27 cm. - (JIyummmii 3apyOexxHblit yueOHuK). - ISBN
978-5-94774-372-2.

T. 1. -2008. - 607 c. : un. - bubnuorp. B koHue raas. - [lep. uza. : Chemistry of the
elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-5-94774-373-9.

T. 2.-2008. - 670 c. : un. - bubnuorp. B koHIe raas. - [IpenM. ykas.: c. 620-662. - I1ep.
3. . Chemistry of the elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-
5-94774-374-6.

4. Heopranuueckasi XuMusi. XUMHUsI 3JIEMEHTOB [ DNIEKTPOHHBIHN pecypce] : yueO. Ui CTyA. By30B,
00y4. o Hamp. 510500 "Xumusa" u cner. 011000 "Xumus" : 8 2 1./ 0. JI. TpetbsikoB u ap. - 2-¢
u3M., nepepad. u goi. - OBK. - M. : U3n-Bo MI'Y : Akanemknura, 2007. - Pexxum goctymna:
DOneKTpOHHBIA YnTanbHBIHA 31 "bubmuotex". - ISBN 978-5-211-05330-4. - ISBN 978-5-94628-
297-0.

T.2.-M.: U3n-8o MI'Y, 2007. - 673 c. - ISBN 978-5-211-05334-2. - ISBN 978-5-
94628-299-4.

5. Toy6, M. MexaHu3Mbl HEOpraHMYECKUX peakuuit [DnexTponHsiii pecype] / M. Toy6, Ik
bepmxecc. - Mocksa : bunowm. JIaboparopus 3nanmii, 2012. - 678 c. - Pexxum noctyma: 365C
"U3narensctBO "Jlanp". - Heorpanuu. goctym. - ISBN 978-5-9963-0975-7.

0) 10MOJIHUTE/IbHAS JIUTEepaTypa

1. I'muaka, Hukomnait JleonnaoBud. 3agaun u ynpakHeHHsI o o01ei xumuu [Teker] : yueo.
noco6ue / H. JI. 'munka. - U3n. crep. - M. : KnoPyc, 2011. - 240 c. ; 21 cm. - ISBN 978-5-406-
00810-2.

I'munka, Hukonait JleonunoBuy. 3agaun u ynpakHeHus mo oouiei xumuu [Tekcr] : yueO.



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

I'muaxa, Hukonait Jleonnposny. 3anaqu u YnpasHenns no odwmei xuvnu [Texer] ; yueb.
nocobue / H. JI. Tmunika. - Man. ctep, - M, ; KmoPyc, 2014. - 240 ¢. ; 21 cm. - ISBN 978-5-406-
03259-6,

2. Epémnn, Banum Bragumuposny, OcHoBb obmielt u husHYeckol xuMuH [Texcr] : yueb.
Noco0HE 1714 CTYa. By30B / B. B. Epémun, A. 5. Bopmesckuit. - Jlonronpyaueri : Mutemiekt,
2012. - 847 c. : ;. ; 24 oM. - [Tpenm. ykas.: ¢. 839-847. - ISBN 978-5-91559-1 05-8. 2013.

3. Obmas xavus [Teker] : yue6. nocobme / H. JT. [mawka, - H31., ¢TEP. - M. : KnoPyc, 2012, -
746 ¢. : mu. ; 21 cm. - Bufmorp.: ¢. 725-726. - Ilpenm. ykas.: c. 727-746. - ISBN 978-5-406-
02149-1,

nurxa, Hukomait Jleonnmonnd., OBias Xumus [Texet] : yue6. mocobue / H. JI. Tnuexa. - Ha.,
crep. - M. : KHoPyc, 2013.- 746 ¢. ; un. ; 21 oM. - Bubmaorp.: c. 725-726. - IIpemm. ykas.: c.
727-746. - ISBN 978-5-406-02934-3,

4. O6mas xumus [Teker] : yue6. nocobue / Upkytckuii roc. yu-1, XaM. dax ; cocr. JI. M.
Hemoga ; perr.: A. I'. [poiinaxor, A. ®. JTernukosa. - Upkytek : M3p-ro UT'Y, 2014.- 117 ¢. ;

-

20 cu. - ISBN 978-5-9624-1078-4. e 3%7"“

B) CTHCOK ABTOPCKHX METOIHIECKHX pazpaboTok:

& SHOC HI'Y pasvewenst memodusecrue yrasanus x Aabopamoprim patomam:

1. Baxxeros b.H., Jiumoera JI.M., Kanrepckuii AB.. Capponos AIO., Cramemaxopa BA.,
Scsxo T.H. Merannndeckas cBsizb. XuMus MeTannos - U3j-go UT'Y, Wpkyrcek, 2019.

A) 63kl TAHHBIX, HH(OPMAIHOHHO-CLIPAROYHBIC H IOHCKOBBIE CHCTEMbI

Lwww.elar.usu.rw/.../1569/1/1 333921 _exam.pdf

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

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

4. http:/www.ftchemistry. dsmu.edu.ua/neorg_him/] ek 14.html
5. httpiwww., Ftechemistry.dsmu.edu.ua. html

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

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

9. hitp:www.novedu.ru

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

VIL.MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHE JUCHHATIIIMHBI
6.1. Yuebno-naGopatoproe oGopynosanue;

[loMewenns 119 npoBefeNWs  JTEKUMOHHBIX U 1ab0paTOpHEIX  3AHATHH,
YKOMIUTEKTOBAHHEIE Heo0XomHMEIM 060pyIoBaHMEM, npuboprol 6a3oif W peakTHBamH, a
HMEHHO.

 @YQMTODHH, OCHANICHHEIE MYNBTUMEAHHHBIMH CPE/ICTRAME, IS TPOBEICHHA
aYNUMTOPHLIX W NPAKTHYECKHX 3anaTuit (ays. 402, 426, 303); aya. 5, 402, 426 oBopymoBaHbt



MynabTUMeauiHBIME TipoekTopamMu (InFocus IN 105 (3D Ready)), HacTeHHBIMH 3KpaHaMH,
HoyTOykamu Samsung NP 300T5A-AOFRU;

- nalGopaTtopHble mpakTHUKymbl (aya. 329, 333), ocHalleHHBIE CIEIYIOLUIM
000pyTI0BaHUEM:

No HaumenoBanue KonmuecTBo
n/m
1. | HaGop peakTuBOB [jIs1 IPOBEIEHUS TPOOUPOUHBIX
AKCIEPUMEHTOB
2. | ratuBel ¢ HAOOPOM ITPOOHUPOK
3. | Hentpudyru 2
4. | Mukpockon
5. | Boasiaele Oanu 2
6. | Texunueckue BECHI 10
7. | AHaTUTHUYECKHE BECHI 6
8. | [Tunetku
9. | broperkun
10. | CrakaHnsbl 111 HarpeBaHus
11. | Hunuaapsr
12. | MepHbie KOJIObI
13. | Mydenbubie nieun 2
14. | CymunnbHble mKagbl 2
15. | Moromepsl 2
16. | Konngykromerp 1
17. | YcranoBKka Jij1st IpOBEJICHUS JIEKTPOJIN3a 1
18. | YcranoBKka Jij1s1 HOJTy4YEHHS] METAITTMYECKOTO 0JI0BA 1
19. | ®orosnexrpokonaopumeTpsl KOK 2
20. | CnupToBKH
21. | ITpoOupkoaepxaTean
22. | lItatuBel 1a60OpaTOpPHBIE
23. | Hacocel BOBOCTpyHHBIE
24. | Kon6sl byn3ena u Boponku broxaepa
25. | ®unbTphl OyMasKHbBIE
26. | ®uibTPHI CTEKJISTHHBIE




27. | KanopumeTpsl

28. | 'azomeTpsl

29. | TepmomeTpsl

30. | ®apdopoBbie TUTITH

31. | Annapatel Kunma 8

6.2. IIporpamMHoe obecrieyeHue:

6.3. Texuuueckue H JIeKTPOHHbIE CPeCTBA:

VII.OBPA3OBATEJIBHBIE TEXHOJIOT'TU

B mporecce u3yueHUs AUCHUIUIMHBI «MeTalandeckass CBsi3b. XHUMHS METAIJIOB)
HCIIOJIB3YIOTCA KaK TpPaaAWUIUMOHHBIC, TaK W HWHHOBAUOIWMOHHBIC TCEXHOJIOTHHU, AKTHUBHBIC U
WHTEPAaKTUBHBIE METOJBI M (OPMBI OOYUEHHS: TEXHOJOTHS OOBSICHUTEIHHO-ULUTIOCTPATHBHBIX
OOCYXJIEHUI C DJJIIEMEHTaMH TPOOIIEMHOTO W3JIOKEHHsI, TEXHOJOTHS TPOQeCcCHOHATBHO-
OPUEHTHPOBAHHOTO OOYYEHHUs, JICKIIHMH, KOHTPOJBHBIE M JTaOOpaTOpHbIE pabOThI, CEMUHAPHI-
KOJIUIOKBUYMBI, p3360p KOHKPETHBIX CI/ITyaIIHI)'I, pPEICHUC CUTYAIMOHHBIX 3aaa4, PCHICHUC
TEMaTHYECKUX XUMHUUYECKUX 3a/1a4.

Axmusnvle popmul 006yyenus. Ha mabopaTopHBIX 3aHATHSX, KOTOPBIE COCTABISIOT OoJiee

MIOJIOBUHBI OT KOHTAKTHOM paboOThl, KaXAbIl CTYAEHT BBINOJHAET J1a0opaTopHyro paboTy
MHAMBUAYaNbHO. Tako BHJ OpraHu3aluu OOy4eHHs CHOCOOCTBYET HMPUOOPETEHHIO HaBBIKOB
CaMOCTOSITETILHOTO BEJICHHS SKCIIEPUMEHTAIBHBIX Pa0OT, MPAKTUYECKUX HABBIKOB OOpallleHus U
paboThl C pa3IMYHBIMM XHMHUYECKMMH BEIIECTBAMM M JIaOOpaTOpPHBIM 00OpYIOBAaHUEM,
U3MEPUTENIBHOW  ammapaTrypoil, OpraHuM3allid  METOJUKM  SKCIIEPHUMEHTAJIbHBIX  paboT,
COCTABJICHHS IPOTOKOJIOB OTYETOB XUMHUYECKHUX DKCIEPUMEHTOB, & TAKXKE IPAKTHYECKOIrO
MOJATBEPXKICHUS TEOPETHUECKUX IMOJIOKEHUH 00IIe U HeOPraHMYeCKO XUMHM O CBOMCTBAaxX U
MOBEJICHUM HeopraHuyeckux BeriecTB. [1oAroToBka OTUETOB MO KaxJ0M 1abopaTtopHoil pabore
dopmMHpyeT yMEHHE MPOBOIUTH IEPBUYHBIM aHAIM3 pE3yJbTAaTOB C YYETOM 3aKOHOB U
3aKOHOMEpPHOCTEH, POpPMYIHPYEMBbIX B paMKax oOIIel U HEOpraHWIeCKOH XUMUH, TPEACTaBIATh
Pe3yJIbTATHI OMBITOB M PACUETHBIX PabOT, TPaMOTHO (POPMYJIUPOBATH BHIBOJIBL.

3aKkperieHue TEOPeTHUYECKUX IMOJIOKEHUH o00meil XuMuM (OCHOBHBIX 3aKOHOB U
3aKOHOMEpPHOCTEW) NPOBOAUTCA B BHUJAE HWHTEPAKTUBHOIO OOy4Y€HUS — JAMCKYCCHOHHBIX
CEMUHAPOB U PEILICHUS PACUCTHBIX 3a1a4.

HaumeHoBaHue TeM 3aHATHI ¢ MCI0JIb30BAHMEM HHTEPAKTHBHBIX (pOPM 00y4eHus

®opma / Metoibl Kon-Bo
Ne Tema 3agaTus Bun 3agarus
WHTEPAKTHBHOTO O0YYCHUS 4acoB
1 Teopuu memannuuecxot | nadboparopsbie/ | ['pymmosas auckyccus / 4
cea3uU MPAaKTUYECKHE | CEMUHAp
Onekmpoxumuueckue
) CBOUCMEA PACMEOPO8. nmadoparopubie/ | ['pymmoBas muckyccus / 4
Kopposzusa MPaKTUYECKHE | CeMUHap




maboparopubie/ | 'pynmosas auckyccus /
Memannoxumus. Ocrogol IPAKTUYECKUE CEMHUHApP
Quszuxo-
3 XUMUUECKO20 4
ananusa
maboparopubie/ | I'pynmosas auckyccus /
Cpasnumenvhas IPAKTUYECKUE CeMUHap
4 Xapakxmepucmux 4
a sp Memasnos u
d anemenmos
5 Tanmanoudst naboparopubie/ | 'pynmoBas auckyccus / 4
MIPAKTUICCKHE ceMUHap
Htoro yacoB 20

VIILOOEHOYHBIE MATEPHAJIBI U1 TEKYHIET'O KOHTPOJISA M
MNPOMEXYTOYHOU ATTECTALIUN

Ouenounbie MmaTepuaabl (OM):

OrneHouHBbIE MaTepuaibl TEKYIIEro KOHTPOJIS (OPMHUPYIOTCS B COOTBETCTBUU C
[Tonoxennem o GammpHO-periTunTOBOM cucteMe ®I'BOY BO «UI'Y». HaznaueHue omeHOYHBIX
CPEICTB TEKYIIErO KOHTPOJIS - BHISIBUTH y 00YYarOMIMXCsi CHOPMUPOBAHHOCTh KOMITETEHITHH:

MarepuaJbl 1Jil NPOBeAeHUs TEKYIIEero U MPOMEeKYTOYHOr0 KOHTPOJIsSI 3HAHU I
CTY/I€HTOB:

Ne Bun xonTpons KonTponupyembie TeMbl Komnerenmuu,
(paszesn) KOMITOHEHTBI
KOTOPBIX
KOHTPOJIUPYIOTCS
1 Brimonnenue nabopatopusix | Kopposus. [IK-1, ITK-2, TTK-3,
pabot. Otuer mo JIP. Onekmpoxumuieckue c6oucmea | 11K-6
pacmeopos
2 VYyactue B JUCKYyCCHUSIX Ha Teopuu memannuueckou ceasu | [1K-1
CEMHUHAPCKOM 3aHITHH
3 VYyactue B JUCKyCCHUSIX Ha TIK-1
CEMHMHAPCKOM 3aHATUHU Memannoxumus, gusuxo-
XUMUYeCKUU aHanu3
4 BrinonHenue 1abopaTopHbIX IIK-1, ITIK-2, T1IK-3,
pabor. Otuer no JIP. Xumuyeckue ceoticmea s- u sp [1K-6
VYyactue B AUCKyCCUSAX Ha MO8
CEMHUHAPCKOM 3aHITHHU
5 BrimonHeHue 1ab0paTopHBIX IIK-1, ITIK-2, T1K-3,
pabot. Otuet no JIP. Xumuueckue ceoticmea d- MK-6
VYyactue B AUCKyCCUSAX Ha 91eMeHmo8
CEMUHAPCKOM 3aHITHI
6 | BrimoaHeHUe KypcoBOro [IK-2, ITK-6
cuntesa. [logroroska .
Kypcosoii cunmes
npe3eHTaluy. 3aiuTa
KYpPCOBOTO CHHTE3a




BOITPOCHI JJI1 COBECE/IOBAHMUSA

Cemunap 1

Memannuueckoe cocmosanue eujecmea
OTinunTENBHBIE CBOMCTBA METAJUIOB.
Mopnenb KpUCTaUIMYECKON PEeIIETKU.
Mopenp MIOTHEUIINX YITAKOBOK.

e Tunel KPUCTAIIIMYECKUX CTPYKTYP METAIIIOB.

e XuMHYECKas CBA3b B METAJIaX.

e Kiaccuueckas TEOpHsl «3JIEKTPOHHOIO raszay.

e Kunernueckas Teopus uaeaIbHOro rasa.

e KBaHTOBO-MeXaHMYECKask TEOPHSI «IIIEKTPOHHOTO ra3ay.

e 3oHHas Teopusl.

e [IpumeHeHHne MeTO1a MOJIEKYJISIPHBIX OpOUTasel J11s1 OObSICHEHUS TPUPO/IbI
METaJUIMYECKOU CBsI3U Ha npumepe metaios I u I rpynn neproaudeckoi cCucTemMsl
JJIEMEHTOB.

Cemunap 2
Cnnasvl

e [IpaBuno ¢a3. ®a3a, KOMIIOHEHT, CTENIEHb CBOOOIBI.

e Jluarpammsl coctosiHus. [IpuMeps! npumenenus npasuia ¢a3. CymHOCTb IPUHIUIIOB
HENPEPBIBHOCTH U COOTBETCTBUS.

e Kpusslie oxnaxaeHus. [IpuHOnI mocTpoeHus.

e /luarpammsl cocTtaB-cBOMCTBO. [IpocTeiimume TUIbI quarpamm:
© ¢ NPOCTOM IBTEKTUKOM;
© o0pa3oBaHUE TBEPJBIX PACTBOPOB C HEOTPAHUYCHHOM PACTBOPUMOCTHIO

KOMIIOHEHTOB;
00pa3oBaHKE TBEPBIX PACTBOPOB C OTPAHUYCHHOM PACTBOPUMOCTHIO KOMIIOHEHTOB;
00pa3oBaHNE XMMUYECKUX COCIUHEHUH.
Cemunap 3
CpasHumenvHas Xxapakxmepucmuka s- u p-memaios

e ®duznyeckue CBOMCTBA: TEMIEPATYPHI TUIABJICHUS U KUIEHUS, FIOTHOCTD, JIEKTPOIHBIH
MOTEHLIMAJ, [T0JIO)KEHUE METAJIJIOB B PAY CTAHAAPTHBIX 3JIEKTPOAHBIX MOTEHIIMAJIOB.

e XMMHYECKHE CBOWCTBA: OTHOUIEHHE K KMCIIOTAM U IeJI04aM, KUCIOPOHbIE COETUHEHUS
(oKCcHIBI, TEPOKCUIBI, CyOOKCHIBI), KUCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U
TMIPOKCHUIOB, TUAPOIIA3 COJIEH, OKUCIIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA.

Cemunap 4

CpasHumenvHas xapakmepucmuka d-memainios
duznyeckre CBOMCTBA: TEMIEPATYPhI IJIABJICHUS U KUIIEHUS, TUIOTHOCTh, JIEKTPOIHbIC
MOTEHIMAJIbI, TIOJIO)KEHHUE B PSIIY CTAHAAPTHBIX 3JIEKTPOJAHBIX OTEHIIMAJIOB;
CreneHu OKHCICHUS;
3aBUCHMOCTD XapaKTepa OKCUJIOB U THAPOKCUIOB METAJUIOB OT MOJIOKEHHSI JIEMEHTA B
MEPUOIUYECKON CUCTEME U OT CTEIEHH OKUCIICHHS 3JIEMEHTA;



dopMbI HAXOXKACHHUS B PACTBOPAX B 3aBUCUMOCTH OT CTEIIEHU OKUCIICHUS JJICMEHTA;
I'maponus conei;

N3omnonu- u reTepornonrcoeIMHeHNs;

[Tepokcocoennnenus;

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIE CBOMCTBA;

Ces3p MeTaii-metai. Kiactepsl.

[IpomexxyTouHast arTecTanysi MPOBOAUTCS B cOOTBETCTBMM C IlojoxkeHueM o OayibHO-
peritunroBoii cucreme ®I'BOY BO «UI'Y» u cocTouT M3 ABYX MOCIEIOBAaTEIBHBIX (hopm:
3auém TO TPAKTUYECKOM yacTh Kypca M 9k3ameH. 3au€T BBICTABIISETCS B KOHIE y4eOHOTO
ceMecTpa M BKJIIOYaeT B ceOs pe3yibTaTbl pabOThl CTyleHTa B TeueHue cemectpa. g
MOJIy4YeHHs1 3a4éTa CTYJEHTY HEeoOXOIUMO BOBpEMs cIaTh MPENoJaBaTeNi0 MpPaKTUKyMa Bce
OTUY€THI IO JTAOOPATOPHBIM paboTaM, TPOBEAEHHBIM B YICOHOM MPAKTUKYME COTJIACHO YICOHOMY
wiaHy u paboueil mnporpamme. 3au€T sBIsSETCS 00s3aTENbHOM NPOMEXYTOUHOH (opMoit
aTTECTAllMM U CIYXKUT JOIYCKOM CTYJEHTa K 3K3aMEHY IO AUCIUIUIMHE. DK3aMEH MPOBOJUTCSA
BO BpeMsl cecCHU B (hopMe YCTHOTO coOece10BaHM .

NMPUMEPHBINA CIIMUCOK BOITPOCOB K DK3AMEHY:

1. Knaccugukanus 31eMEHTOB-METANIOB C TOUKHU 3PEHUS X METAJUIMYECKOTO CTPOCHHUS.

2. [lepexoaHble 31eMEHTHI (ONpeiereHne, 0COOEHHOCTH CBOWCTB).

3. Pan HanpsokeHU METaIoB M €ro TEPMOJMHAMHYECKOe 00OCHOBAHUE.

4. Koppo3usi MeTaisioB (XMMHYECKas M 3JIEKTPOXMMHUYECKas), BHUJBI AJIEKTPOXUMHUYECKOM
Koppo3uu. CrocoObl 3aUThl METAJUIOB OT KOPPO3UHU.

5. IlnaroHanbHO€ CXOACTBO 3J1eMeHTOB. ['eoxumuueckue "3Be3npl" A.E.Depcmana.

6. CoeTMHEHUS MIEPEXOIHBIX AJIEMEHTOB CO CBSI3bIO0 METAI-METaslT (KJIaCTEPHI).

7. MeTtajuibl Kak OCHOBa MHAYCTPUH. 3HAUEHUE METAJUIOB B HAPOIHOM XO3AHUCTBE U OOOPOHBI
CTpaHBbI.

8. MeTasuibl )KU3HHU.

9. CriaBbl METAJNIOB M METO/IbI UX U3YyUEHUSI.

10. IIpasuno ¢daz. da3za. Komnonent. Uncio creneHeit cBOOOIbI.

11. Ilpumepsl npuMeHeHus paBuia ¢as.

12. @usuko-xuMu4eckuil aHanu3. [IpUHIMIIBI HENPEephIBHOCTM M COOTBETCTBHS (110
H.C.Kypnakosy).

13. Kpussle oxnaxaeHus. Tumel juarpamMmm mIaBKOCTH.

14. Cuctembl He oOpa3syollMe XMMHYECKUX COEAMHEHUH (C MPOCTOM 3BTEKTHKOM, TBEpAbIE
pacTBOpel C HEOTPAHUYEHHOW U OrPAaHMUYEHHOW B3aUMHOW pPAacTBOPUMOCTBIO, JHAarpaMMbl
MEePUTEKTUYECKOTO THIIA).

15. Cucremsl ¢ 00pa3oBaHHEM XMMHUYECKHX COEIMHEHMH. MIHTepMeTaluinyeckue COeTUHEHUS.
Hanbronunsl u Oepromuasl (coenuHenus Kypnakoa, ¢asel JlaBeca, ¢a3pl BHeapeHus,
3JIeKTpoHHbIe coenuHeHus KOM-Posepn).

16. IlonoxeHue 3J€eMEHTOB C METAJUIMYECKUMU CBOMCTBAMHU B IIEPHUOJUUECKON CUCTEME.

17. Obume cBoiicTBa METAJUIOB M UX OOBSICHEHHs C MOMOIIBIO TEOPHU SJIEKTPOHHOIO rasza
(KIaccU4ecKoil M KBaHTOBO-MexaHu4eckoil mo depmu-/lupaky).

18. IlpuHiun ruloTHEHIIEH yHNakoBKM aTOMOB B KpuUcTajuindeckoil pemerke. [Tomumopdusm
(asmoTpomus) METaJIOB.

19. OGmue cBeneHuss O MOIMMOp(pU3ME M AJUIOTPOIUMU HEOPraHWYECKUX coeauHeHui. Tpu
OCHOBHBIX THIIa KPUCTAITIMYECKUX PELIETOK METAJIIOB.

20. Mopnenb, 0OBsICHAIOLIAsE BO3SHUKHOBEHHE METAJUIMYECKOH CBsI3M (HAa NpUMepax MOJEKYJ
OeH301a, KpucTaiiax rpadura, JUTUs, OCpUILIUS).

21. lIpencraBneHne o 30HHOM TEOPUM KPUCTALIOB (CYLIHOCTh TeopeMbl bioxa, mpezacraBieHue
o 30Hax bpummosna, K-Bektop, BajeHTHas, 3alipellieHHast 30Hbl, 30Ha IPOBOJUMOCTH).



22. Obuiee 3HaUEHUE 30HHOM TEOPHUHU JUIsI XUMHUH TBEPIOTrO COCTOSIHMA BelecTBa. [IpoBoaHUKH,
MOJTyIPOBOIHUKH, JUIIEKTPUKH.

23. Tlomymerayuibl M COBpPEMEHHOE TMpeJcTaBlieHHe 00 HX Mpupoje (30HHOE CTpPOEHHE
KPUCTAJIJIOB MOJIYMETAJIJIOB). 3HaAUYE€HUE MOJYMETaNIOB B Pa3BUTUU XUMUU U (U3UKH TBEPIOTO
Tena.

24. TamMMOBCKOE COCTOSHHE OJJIEKTPOHAa Ha IIOBEPXHOCTH TBEPAOro Tena. PexkoHCTpyKuwms
IIOBEPXHOCTH.

25. ®opmBl HAXOXKIACHUS B MPUPOJAE JUTUSA HATpUSA M Kanusa. MuHepansl. MeTonpl morydeHus
IIPOCTBIX BEIIECTB, UX CBOMCTBA.

26. KucnopoaHble coelMHEHUs JIUTUS HATpUsl M Kanus (OKCUIbI, MEPOKCUABI, HAAIEPOKCUIDI,
030HU/IbI). 3aBHCUMOCTh YCTOHYMBOCTU OTHEIBHBIX KHCIOPOIHBIX COEAWHEHHH OT pa3MepoB
MOHOB METAJIJIOB.

27. O6nacTb TEPMOANHAMHYECKON YCTOMYMBOCTH COEIMHEHUH IIETOYHBIX METAJIIOB.

28 OCcoOEHHOCTH CTPOSHHUS aTOMa W MOHA JINTHUS W CBSI3aHHBIC C OTUM aHOMAJIbHBIE CBOMCTBA
COCIUHEHUM JIMTHUA: TEpPMHUUYECKas HECTOMKOCTb €ro CoJieH, aHOMallbHas pacTBOPHUMOCTb
(xmopun, docdar). Bzaumoneiicteue ¢ a3oroM. ['mapug mutus.

29. CKIOHHOCTH coylel JuTUS K Tuapatanmu. Jlutuit-xoMiuiekcooOpaszoBaTenb. CXOICTBO
HEKOTOPBIX COSAMHEHUN JTUTHUS U MarHHUs.

30. CymHocTh METOZIOB MOJy4YeHus: eakoro Hatpa. Kpucramioruapartsl cynbdara u kapOoHaTa
HaTpus, TeKkToruapatsel. Hurpat Hatpusd. ['anorenuas! Hatpus. I 'napun HaTpus.

31. Cnoco6s! nomyudenus eaxoro kanus. Kanuiinas cenurpa. Kanuitneie ynoOpenus. Hatpuit u
KaJIMi - METaJUIbl )KU3HHU.

32. PyOmmuii w ue3mii - penkue IeiaouyHble MeTawibl. [Ipumenenwe. HoBweie oOmactu
MIPUMEHEHUS LIeJIOUYHBIX METAJIJIOB U UX COEIMHEHUH.

33. Munepasbl, 00JIaCTH TEPMOAMHAMUYECKON YCTOWYMBOCTH COEAMHEHUIH OepUsUIns, Maruusi u
IeJI0YHO3EMENbHBIX 3JIEMEHTOB (METaJIOB).

34. Merannnueckuii 6epwyuiMid U ero cBOMCTBA. ['Mapokcua Oepwuivs, COMU OEpUUIMA U
Ooepmnatel.  KomriuiekcHble — coenuHeHHs  Oepwiiusi, OCOOEHHOCTM  HMX  CTPOCHHSL.
OnexkTpoHoIeUIUTHBIE MOJIEKYJIbl. [Ipumenenue Oepuius.

35. CpoiictBa Metayinueckoro mMaraus. CruiaBbl MarHus, ux 3HadyeHue. OKCUI U THUAPOKCHUT
maruus. @ocdar maraus. ['maponu3 pacTBOpPUMBIX cosleld MarHus. MarHe3uaabHBI IEMEHT.
[IprumeHeHre Maraus ¥ €ro COeIMHEHUMN.

36. CBoiicTBa METAUIMUECKOTO Kaiblus. OKCUA W TUAPOKCUA KalbLUSA, THMAPUA U HUTPHUI
kanbiua. CopepkaHue coJed Kaiablusg B PEYHOM W MOpcKoil Boje. KecTKoCTh BOABI
(BpeMeHHass M IIOCTOsIHHAs), Ipagychl *ecTKOCTH. COBpEMEHHBIE METOJbl OUUCTKU BOJBI
(MOHHBI 0OMEH).

37. ManopacTBOpUMBIE COJM Kaiblius - KapOOHAT, okcanar, cyibdar. ['umc, ero cBoicTBa.
[Ipon3BoACTBO LIEMEHTA.

38. OcHOBHBIE YePTHI XUMUU CTPOHLIUS, Oapust U paaust. CBOWCTBA METANIOB U UX COETUHEHUH.
[IpumeneHue cTpoHIMs, Oapusi, paans U UX COeIUHEHUM.

39. MuHepanbl amoMUHUA: OOKCUTHI, HedenuH U Ap. CyIIHOCTH MPOLECCOB INepepaboTKH
OoKcHTa Ha OKCHJ aJIFOMHUHUS, TIPUHIUIBI IPOU3BOJICTBA METAJUIMUECKOTO altoMUHUA. CIiIaBbl
AIFOMHUHHSL.

40. Kopyna. UckyccTBeHHBIC pyOUHBI. AJTFOMUHATHI.

41. Amomotepmusi. Oxcun anmoMuHus. Coiu amOMUHUSA, UX THAPOIU3. [ HAPOKCUA alrOMUHMSL.
Crpoenue rugpokcuaos. [lonmumepusanus 3a c4ET MPOLECCOB OJSLNUN U OKCOJISIIUH.

42. KommiekcHsle coenuHeHus amoMunusa. Kpnonnt. KBacupl. be3BogHble U rujpaTupOBaHHbIE
rajloreHuAbl aMIOMUHMS. [UIpua adroMUHMS, aTIOMOTUIPUT JIUTHUS.

43. CyOcoenunenus AJIFOMUHUS. Peakuun JUCTIPOTIOPIIMOHUPOBAHHUS u
KOHIponopuuonupoBanus. [lonydyeHrne cBepX4UCTOro alfOMUHUS U3 CyOCOEIMHEHUH.



44. O0uiast XapakTepHCTUKA 3JIEMEHTOB MOArpYyNIbl ramus. Mcropus oTKpbITHs raums (9Ka-
QTIOMUHUA), Tpeackasanue cpoicts ramwmusa J[.M.MenneneeBbim. Ilepumommueckuii  3aKoH
J.M.Meneneesa - 0CHOBa JAJIbHEUIIETO pa3BUTHsI HEOPraHUYECKONH XUMHUHU.

45. Haxoxnenue ramus, WHIUA W Taums B npupoje. CyImIHOCTh IPOLIECCOB BBIICICHUS
rajuiisi, MHAUSA U Taud u3 pyl. CyIIHOCTh METOJIOB IOJIy4€HHUsl METauioB. BoccTaHoBieHME
raJuvs TaJlJIaMOM aJIFOMUHUS B LIEJIIOYHBIX pacTBopax. [‘ajumid, MHAUN U TaJUIMI - pacCesiHHbIE
JJIEMEHTHI.

46. Merannuyeckuil raiamii, ero Qusuyeckue M XuMmuueckue cBoiictBa. I[lpuponma HH3KOI
TeMIepaTypbl IUIaBJICHHUS U BBICOKON TemmepaTypbl kuneHus rawms. Coequnenus raus (+3)
n ramusa (+1). Oxkeuasl rammusa. ['wapoxcun rammms (+3). Conu raiuss U UX TUAPOIIU3.
lamnarsr.

47. Meraumueckuid uaauil. [Ipumenenue crmaBoB uHAusA. COeAVMHEHUS WUHAWS B Pa3IMYHBIX
ctenensax okucnenus. ['mapoxcun unaus (+3). Conu unaus (+3), UX TUAPOIU3.

48. Merammmueckuit tamuii. Coenunenus tammust (+1) u (+3), 0COOGHHOCTH WX CBOWCTB.
OCOOEHHOCTH XUMHUH TAJLIHS. Y CTOMUMBAs CTENICHb OKUCIICHUS.

49. Ilpencrasiienus 00 MHEPTHON Mape BaJIEHTHBIX 3JIEKTPOHOB U MPUPOA 3TOTO SIBICHUS.

50. IlpuMeHeHNe COEAVHEHMH Tallivs, UHIUS U TaUIMS B IOJIYNPOBOAHUKOBOW TEXHUKE H
JIPYTUX 00JIacTSX.

51. OOmas xapakTepUCTHKA 3JIEMEHTOB MOJTrPYMNIbl repManus. HaxoxxaeHue B mpHpofe.
[Tomrydenue npocThix BemiecTB. MIcTopust OTKpbITHS TepMaHus (9Ka-CULIUIIHS).

52. CsoiictBa repmanms. CoenuneHus repmanust (+4). Jluokcua TrepmaHwusi, Te€pPMaHATHI.
Terpaxnopun repmanus. I'mapunel. CoemuHenus repmanust (+2). I'epmaHuii Kak BayKHBIH
IIOJIyIIPOBOJIHUKOBBII MaTepuall.

53. CaoiicTBa 0-, B- 1 y-010Ba. O-0JI0BO - "OecmieneBoit" momynpoBogauk. [Ipupona "kpuka"
0JIOBA.

54. Coenunenust osioa (+2). BocctaHoBUTENbHBIE CBOMCTBA COSAMHEHUH 0J10Ba (+2).

55. Coenunenus omoBa (+4). Okcuna onoBa. OJOBSHHBIE KHUCIOTHI, X cTpoeHHe. CTaHHATHI,
THOCTaHHATHI, CyIb(uIBI oJioBa (+4). XmopHoe onoBo. KomriekcHbie coennHenus onoa (+4).
56. Ilpumenenue onoBa u ero coeauHeHu. CIijiaBsl 0JIOBA.

57. CoiictBa MeTayumueckoro cBuHia. Coenunenust cBuHNA (+2). OKCUA ¥ THUIPOKCHU]] CBUHIIA.
Coenunenus ceuHia (+4).ITmrom0aTel, nx ctpoenne. KoMiuiekcHble coeTMHEHUS CBUHIIA (+4).
58. IlpuHnunsl nepepaOOTKH CEPHUCTBIX CBMHLOBBIX pyA. lIpuMeHeHue MeTamuinyeckoro
CBUHIIA U ero coenrnHeHuil. CruiaBbl CBUHIIA.

59. O6mas xapakTepUCTHKA 3JIEMEHTOB MOIIPYTIITBI ME/IH.

60. Ilpupoansie coeauHenus Meau. CyIIHOCTh NPOIECCOB M3BICUECHUS MEAH U3 Py H
nosrydyeHue menu. CBOMCTBA METAJUIMYECKOM MeH, €€ CILIaBBl.

61. Coenunrenus meau (+1), (+2). Comu meau (+2), CTpoeHUE KPUCTALIOTHIPATOB ¢ HEYCTHBIM
KOJIMYECTBOM MOJIEKYJ BOJIbl. KOMILIEKCHBIE COETUHEHMSL.

62. IIpakTHyeckoe UCIIOIb30BAHNE MEAH U €€ COSIMHEHU.

63. OCHOBBI TIONY4YeHHS W CBOWCTBa MeTaumndeckoro cepedpa. Crael cepebpa. I[Ipomecc
cepeOpeHusl.

64. Tlonstue o mporecce (ororpadupoanus. CBoiicTBa BaXHEUITNX COCTUHEHHH cepedpa.
KomrmuiekcHble coenquHeHne cepedpa, UX CBOMCTBA, CTPOSHHUE U UCTIOIB30BaHUE.

65. Camopo1HO€ 30J10TO, 30JI0TOCOAEpKAIIME Py bl. [IpMHLINITBI U3BIEUEHUS 30J10Ta U3 PYI.

66. CpoiicTBa MeTaJUTMUecKOoro 3oioTa. lIporecc pacTBOpeHUS METaTUYEeCKOro 30J0Ta B
pacTBopax UMAHUCTBIX coJyiel. IIpuuMHa W3MEHEHUs OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOTO
cocrosnus cuctembl Au’, Au”' mpum 00pa3zoBaHMM pacTBOPUMOTO KOMIUIEKCHOTO aHHMOHA
[Au(CN),]". Bergenenue 30710Ta U3 IUAHUCTBIX PACTBOPOB METOJOM LIEMEHTALIMH.

67. Okcuabl M THAPATHL 30JI0TA. 30JO0TOXJIOPUCTOBOAOpPOAHAsA KucioTa. Ayparbl. Conu u
KOMIUIEKCHBIE COETUHEHMSI 30J10Ta.

68. Ilpumenenue 30i10Ta M ero coenuHeHuil. CycanbHoe 3050TO0. [loHsATHE O TpoOHPHOM
aHaJu3e.



69. O6mas xapakTepUCTHKA 3JIEMEHTOB MOJIPYIIIbI [IUHKA.

70. Haxoxaenne nuHka B mpupoje. CynHoCTh MpOoNeccoB U3BJICUEHUs IMHKA U3 pya. CBONCTBa
METAJIJINYECKOI0 [IMHKA, CIUIaBbl IMHKA. OKCUI U TUIPOKCH] IIMHKA.

71. CocTtosiHue MOHOB IIMHKA B BOAHBIX PAacCTBOpPaxX M HEBOJHBIX aMMMAayHBIX pacTBopax. Conu
[IMHKA U IUHKAThl. [{UHK KaKk KOMITJIeKcooOpa30BaTeb.

72. IlpuMeHeHne [IMHKA U €r0 COSTMHEHUH.

73. llpupongHble COEIMHEHUS KaaMHs, W3BICUEHUE KaAMHS M3 OTXOJOB IIMHKOBOIO
npousBojacTBa. Kagmuii u ero cruiaBel. Okena v ruapokcu kaamust. Conn kaamusi. Baxxnenmme
KOMIUIEKCHBIE COETUHEHUS.

74. CBsi3p MeTaJI-METaL1 B coequHeHUsIX Kaamus (+1). [IpuMeHeHne MeTayuimyeckoro KajaMmus
U €ro COeAMHEHUN.

75. Haxoxnenue prytu B npupone. [lomyuenme prytu. CBoHCTBA METAIIIMYECKOM PTYTH.
AMaibramsl.

76. IlpuunHa HU3KOM XUMUYECKOH akTHBHOCTH pTyTH. OcoberHocTn Korpurypamuu (n-1)d''ns’.
Posib nHEPTHOI Mapel BaJIEHTHBIX S-3JIEKTPOHOB.

77. Coenurenus pryta (+2), okcun prytu. Cynema. KuaoBapb. KoMIiekcHbIE COeTUHEHUS
PTYTH.

78. llponsBoanbie pTyTH (+1), BX cTpoeHue u cBoicTBa. CBSA3b METALI-METAUT B COCTMHEHHSIX
prytu (+1). JlokazarenbcTBa cCyliecTBOBaHUs JToi cBs3u. Kamomens. OcoObie cBOHCTBa
MOHOKPHUCTAIIJIOB Kasiomenu. [IpuMeHnenue pTyTH U ee COeJMHEHUH.

79. OOmas XapaKTepUCTHKa CBOMCTB 3JIEMEHTOB MOATPYNIbI CKaHAWS (CKaHIUM, WUTTpUil,
JIAHTAaH, JIJAHTAHOW/[IbI, aKTUHUIT). MUHepaibl peKo3eMeNbHbBIX AIEMEHTOB. MEeTO/Ibl MOJTy4YeHuUs
METAJIJIOB U UX CBOMCTBA.

80. Ocobennoctn xumuu ckaHausi. COENWHEHUS CKaHIWs, WTTPHUS, JAaHTaHAa, AKTUHUS.
OCHOBHBIE YepPThl XUMUU aKTHHHSL.

81. CrtpoeHne 5IEKTPOHHBIX O00O0JOYEK aTOMOB JIAHTAHOUJOB. (DU3NUYECKHE W XUMUUYECKHE
CBOICTBA TaHTaHOUI0B. COETMHEHNS JTAHTAHOUIOB B aHOMAJIbHBIX CTEIIEHAX OKUCIICHMSL.

82. MOHOTOHHOE U3MEHEHHE CBOWCTB M BHYTPEHHSSI IEPUOJUYHOCTD CBOMCTB IIPOCTHIX BEIIECTB
U XUMHUYECKUX COEAMHEHUN B CEMEICTBE JJAHTAHOUOB.

83. Okcuapl, THAPOKCUABI M COJIA JJAHTAHOUIOB. KOMIUTEKCHBIE COEIUHEHHMS, ABOMHBIEC COJIM.
BnusiHue 1aHTaHOMJHOTO CKaTHsI HA yCTONYMBOCTh KOMIUIEKCHBIX COEMHEHUM.

84. Pazgenenne cmecedl peIKO3EMENbHBIX JJEMEHTOB METOJIOM (PPaKIIMOHHOTO OCAaKIICHUS.
[IpencraBienne O MeToJaX HOHHOOOMEHHOW COpPOIMHM U JKUAKOCTHOM  SKCTPAKIIMU.
XpoMmoTorpaduyeckoe pazzieleHue cMeceil TJaHTaHOUIOB.

85. Mcnonp30BaHNnEe COETMHEHUN PEAKO3EMENIBHBIX IEMEHTOB B HOBOM TEXHUKE.

86. O0m1ast XxapaKTepUCTHKA 3JIEMEHTOB MOATPYIIHI TUTAHA.

87. HaxoxneHnue turaHa B npupoje. CyIIHOCTh MOIY4YEHHUs TUTaHA U3 MUHEPAIBHOIO CHIPHS.
Meramueckuil TUTaH, CBOMCTBA, MpUMeHeHHe. CIuIaBbl TUTAHA.

88. @opMbl HaxoxJeHUs THTaHa (+4) B BOAHBIX pacTBopax. [ MIponu3 raJoreHua0B THUTaHA.
Twurtanatel. ['uaponn3 THTAaHATOB.

89. Ilpoueccsl crapenus coenuHeHni TuTaHa. [Ipoueccel onsnuu U okcoisauuu. ['napokcuasl u
OCHOBHBIE cOJM THUTaHa. KoMIiekcHple coeAuHEeHHs TUTaHa. JIMOKCHII THUTaHA U  €ro
IIPUMEHEHUE.

90. CoennHeHUs TUTAHA B HU3IINUX CTETICHSAX OKUCICHHSI. MOHOOKCH]T TUTAHA.

91. MuHepanbHOe ChIpbe HUPKOHUS W Traduusa. [IpuHuunsl momyuyeHus meransioB. CBOHCTBa
MOHOB nMpKoHus (+4) u raduus (+4) B BOAHBIX pacTBOpax. [ uapokcuap! mupkonus (o-, B- u y-).
CoBpeMeHHbIE METOMbI pa3leNieHus MUPKOHUSA U radHus. QTOPIUPKOHATHI U (QTOpradHaTHI.
[IpyumeHeHne coeTMHEHNI IMPKOHUS, TaHUSA U UX COCTUHEHU.

92. XapakTepuCTHKa XUMHUYECKUX CBOUCTB 1940 (pe3epdopaus). CyniHOCTh METOJOB CHHTE3a U
uacHTuGUKAIHI pe3epPopas.

93. OO0m1as xapakTepUCTUKA HJIEMEHTOB MOATPYIIIbI BaHAIUS.



94. HaxoscHue Banajiua B npupoge. CriocoObl H3BICYCHHA BaHANHA W3 PYA H MOJyueHH:
MeTanTrdeckoro panamus, CroicTra MeTammmdeckoro Rananus. CoejlMHeHHs BaHa/Hg B PAsHBIX
cTeneHsx okdcneHus. CocrosgHHe MOHOB BaHAMHS (+5) B KHMCIBIX M INENOYHBIX BOJHbIX
pacTBopax. lIpumMeriense Banaans, CIUIaBEl BAHAIMS.

95. Munepansl HHOGWA ¥ TaHTana. [IpHHITANE MOJydYeHus W croiicTBa Metamnos. CocrosHue
HOHOB HHOOMs (+3) 1 TaHTana (+5) B KMCIBIX Y IIEI0YHBIX pacTBopax. OKCHABI B THAPOKCHIHL,
COJIH, KOMILIEKCHBIE coenuHeHMs. HumoOaTtel m TaHTanarel. MeTonpl pa3ieleHHd HH0OHA H
TaHTAJA.

96. [IpuMeHeHUHe HUOOHKS, TaHTaNa H MX coelnHeHHit. Nb;Sn cBepXNpoBOAAINEE METATIHYECKOE
coeauHeHne. CYIIHOCTE M 3HAYCHUC sBJICHHA CBEPXIIPOBOJHMOCTH IUIA PasBHTHA HoBeHmed
TEXHHKH,

97. O0Wmas XapakTEePHCTHKA JMEMEHTOB OATPYIINEL XPOMA.

98. MunepanbHOe cripbe XpoMa. [Ipunuunul nepepaboTky XpOMHUCTOTO Kene3Haka. CBoHCTBA
MeTargeckoro xpoma. Crnasl xpoma. BaxHefiuue coeanneHus xpoMa (+3). KoMinekcHbie
COCMTHHEHHA XpoMa (+3), amMMuakartsl, Keacubl Xpomutbl. CoefHHEHHS XpoMa (+6), HX
CBOMCTBA.

99. Munepanel monubpeHa u Bonbhpama. MeTompl TONy4eHHs MeTallo0B. XHMIYESCKHE
COSIHHEHHS MONHOINEHa W Boib(pama. OKCHIE H TAOTEHHIE MoIHMOAeHa H Bolb(pama.
MonubneHoeele H BoaR(paMoBnie KuCI0TEH. CocToanne mMomuGmena (+6) u Boaesdpama (+6) B
BOAHBIX pacTBopax. M3omomucoenunenns. I'etepononncoequnenus. KapOunsr

100. Coenvaenns monubaeHa H BonbgpaMa B HH3KHX CTCHCHAX OKucieHus, Boswhpamossie
Oponzel. MonubaeHoeass H BoangpaMoBad CHHEL. lIpuMeHeHWe MOMHOIeHA H BOJb(ppama.
Momu6nen 1 BonbpamM Kak 0CHOBa HPOH3BOJICTRA KAPOTTPOYHBIX M TBEPBIX CINIABOB.

101. CoenMHEHHS 3IEMCHTOR CO CBAZRK) METAILI-METAIT { KIACTEPHBIE COEJHHEHUSL).

102. Ofmas xapaxtepucTuka Mapramia, [Ipupompble coeTHHEHHA. [IPHHITATLL OOTYUCHHS
MeTaios. OKCHARL, THAPOKCHIEL, TaT0TeHUIBL H IPYIHE COSNUHEHUH.

103. O6mas xapaKTepHCTHKA IeMEHTOB TPHAIEI XKellesa. [IpHpoHble coeHHeHus. [IpUHITATIBE
[OJTy9eHHA MeTalIoB. OKenibl, THAPOKCHEL TATOTeHH/IEL H IpYTHE COeTHHEHH.

104. TIpobnempl H IEPCIEKTUBEL PA3BATHS HEOPTANHYSCKON XHMHH. 3a1a4d CHHTE3a HOBLIX
HEOPraHHYeCKHX COETHHEHHH ¢ 33JaHHbIMH CBOHCTBAMH (IOMYNPOBOZHHKH, TYTOILIABKHE H
CBEPXIIPOBOIALINE CINABEL KNACTEPBI U T.4.).

105. du3nko-XxUMHIECKHE METO/E! HCCISI0BANINS HEOPTANHUECKHX COSTUHEeHHI,

106. ITpoGiema MOTyIeHAS BEMECTE CREPXBLICOKOM YHCTOTEL

107. Metannoopranudeckas i OHOHeOpraHAYeCKas XHMHS.

PaspaGorumk:

B
i, & KX.H, A.B. Kamesckuii

Ilporpamma cocTaBneHa B coorBercTBHM ¢ Tpefopamnamue ®IOC BO u ¢ yuerom
pexkomerganui IIOOLI no HampasnerEnto u npodumo nomrotorkn 04.03.01 — «Xumusiy.

IIporpamma paccMoTpeHa Ha 3acelandM kadeapsr 00Tel B HeopraHHYeckoi XUMHUH

«10» mrons 2019 ., IPOTOKOJ} Ne 5.

3as. xadenpoii { L)/ y /A. JO. Capponos/

i i e
Hacmoswan npocpammd,—#He mdocem Guimb  gocnpouseedena My 6 Kakoil Popme  bez

NPedSaPUMENbROZ0 NUCOMEHHOZ0 PAIPEMENIA KA(edPL-pazpabomuura npoepammb.
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