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1.  IEJH U 3AJAYM JUCUMUILINHBI:

Heas: Llens AMCUMIUIMHBL — IIOKa3aTh POJIb HEOPraHWYECKOW XUMHUU B CUCTEME HaAyK, JaTh
NpeACTaBIeHHEe 00 OCHOBHBIX CBOMCTBAaX M METOJAX WCCIEIOBAHUS HEOPraHMYECKUX
COCJIMHEHUH, HAaYyYUTh MCIOJIH30BATH 0a3UC 3aKOHOB U MOHATUH OOIIeH XUMHU I YCBOCHUS U
MHTEpIpeTaly YriayOJeHHbIX 3HAHUI MO JPYruM pasjiesiaM XUMHUH, COJAEHCTBOBATh Pa3BUTHUIO
Hay4HOT'O MUPOBO33PEHUS CTYIEHTOB.

B pesynbraTe u3ydeHus AAHHOTO Kypca CTYACHTBI JOJDKHBI IIO3HAKOMUTHCS C TEOPETHYECKUMU
OCHOBaMHU 0a30BbIX pa3JelioOB XHWMHH, OCBOUTh OCHOBHBIE 3aKOHOMEpPHOCTHU MPOTEKaHUs
pPa3JIMYHBIX THUIIOB XMMHMYECKMX PEAaKIUH C y4acTHEM HEOPraHWYECKHUX BEIIECTB, OCHOBHBIE
METO/IbI U ITPUEMBI PA0OTHI B TAOOPATOPHUSIX HEOPTaHUYECKON XUMUHU.

3apaum:

1. O03HAKOMHUTH CTYJIEHTOB XHUMHYECKOro (hakyabTeTa C TEOPETHUYECKMMH OCHOBaMHU
0a30BBIX pa3leyioB XMMHHM, OCHOBHBIMU 3aKOHOMEPHOCTSMHU TPOTEKAHUS PA3JIUYHBIX THUIIOB
XUMUYECKMX PpEAaKIHUl C Y4acTHEM HEOPraHMYECKMX BEHIECTB, OCHOBHBIMH METOJAMH M
npruemMamu paboThl B 1a00paTOpUSX HEOPraHUUECKOW XUMUH;

2. 3aKpenuTh HEOOXOIUMBIN MOHITUIHBIN annapaT, OCHOBHbBIE 3aKOHBI M 3aKOHOMEPHOCTH,
ONMCHIBAIOIIUE pPA3BUTUE MPEACTABICHUNM O XMMHMYECKOM CBS3M B MeTallaX, OCHOBax
TEPMOJINHAMUKN U KUHETHKH, 3aKOHOMEPHOCTAX IIPOTEKAHUS NEKTPOXUMHYECKUX TIPOLIECCOB B
pacTBoOpax;

3. copMHpOBaTh YMEHHE IPOBOAUTH OSKCIEPUMEHTAJbHbIE pPAOOTBl IO TOTOBBIM
METOJMKaM, BBINOJHATH CTaHJApTHbIE OI€pallud HAa COBPEMEHHOM 000pyIOBaHHUHU,
HCIOJIb3YEMOM B HEOPraHWYECKOW XMMUU, MPUMEHSTHh HA NPAKTUKE IOJYYCHHBIE 3HAHMS IIPU
aHAJIN3€ IOJIyYEHHBIX 3KCIIEPUMEHTAJIBHBIX PE3YyJbTaTOB M COCTABICHUM OTYETOB B 3aJaHHOU
hopme;

4. JaTh MPEJICTABICHUE O POJIM U MECTE O0Iel XUMUN 1 HEOPraHUYECKON XMMUHM METAIJIOB

B CUCTCMC HAYK U B HpO(l)eCCHOHaHBHOﬁ ACATCIBbHOCTH.

II. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO:
Jucuumnuna «Mertannudyeckass CBsi3b. XHUMHS METANIOB» OTHOCHTCS K 0a30BBIM JAUCUHUIIIMHAM
obs3arensHoi yactu (b1.0.17).
2.2. CoBpemeHHas 00miass U HeoOpraHudeckas XUMHs 0a3upyeTcsi Ha OCHOBHBIX TOJOXKEHHUSIX
XMMHH, YCBOCHHBIX CTyJIEHTaMH B MIPOLIECCE U3YUEHUs ITOTO mpeaMera B mikose. Kype obmieit u

HeOpFaHquCKOﬁ XUMHUHN HUMECT (I)YHI[&MCHTEU'ILHOC 3HAYCHHUC B CTAHOBJICHHUHU CICHHAIMCTa



IIUPOKOTO MPOQHIISL, XUMHUKA-HCCIENOBATENI M XUMHKA-TIpenoaaBareis (By3a, IIKOJbI), U
SIBJISICTCS TIEPBBIM BY30BCKUM XHUMHUYECKUM KYpCOM.

O00ITepeyeHs mOCHEAYIOMMUX YISOHBIX AUCIUILINH, JUISI KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS U
HaBBIKH, (POpPMHUpPYEMbIe JTaHHOW y4eOHOM TUCIUTUIMHOMN:

«Anamutrueckas xumusi» (51.0.18),

«Duznyeckas xumusa. Xumuueckas tepmoanaamukay (b1.0.23),

«Duznyeckas xumMusa. XuMuieckas kunetnka u karanus» (b1.0.24),

«Xumuyeckas texHosorus» (b1.0.27),

«buoneoprannueckas xumus» (b1.B.07),

«Kpucramnoxumus» (b1.B.06),

«Tuapoxumus» (b1.B.J1B.08.01),

«OcHoBbI Heopranuueckoro cuntesa» (b1.B.J1B.01.01),

a Takke JJs BBINOJHEHUA KBaTU(UKAIUOHHBIX PabOT U (GopMUpOBaHUSA NPO(GEeCCHOHATbHBIX

KOMIIETEHIIUH.

II. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JTUCIHHUIIJINHBI

[Ipouiecc ocBoeHus AMCHUIUIMHBI HampaBieH Ha (OpMHUpPOBaHHE KOMIIETEHIMH (3JIIEMEHTOB
cnenyromux kommnereHuii) B coorBerctBun ¢ ®T'OC BO u OIl BO o manHOMYy Hanpasieruio
noocomosku 04.03.01 «Xumusy»,npoghuns.: Xumus.

Ilepeyens MIaHUpPyeMbIX pPe3yJIbTATOB 00yUYeHHS M0 JUCIUILIHHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHHS] KOMIIeTeH it

Komnerenuust NuaukaTopbl KOMIETEHIU T Pe3ysabTaThl 00y4yeHust
OIIK-1 Cmocoben NIK onx-12  Ilpemmaraer 3HaTh: 1€CKHE OCHOBBI
aHAJN3UPOBATH U HMHTEPIPETALII0 .
o0rei XAMHA U XUMHUH
HHTEPIPETUPOBATD PE3YJbTATHI | PE3YABTATOB  COOCTBEHHBIX
XMUMHYECKUX HKCIIEPUMEHTOB, | 3KCIIEPUMEHTOB M PacyeTHO- HEMETaJUIOB 0 peakuuil u
HaOJIOACHUH U U3MEPEHUH TEOPETHYECKHX  paboT ¢ b3yEMBIX
MPOLIECCOB,  UCIOJI
HCIOJIb30BaHUEM B XMMUH;
TEOPETUYECKUX OCHOB HEOPraHNYEeCKON obnacTu
TPaJULUOHHBIX W  HOBBIX OCHOBHBIX
MPUHLHIIB] u
pa3aenoB XUMHUH XUMHYECKOT O
UCIIOJIb30BAHUS MeTh
METOJI0B
UCCIIe/IOBAHUSI.




mpeAcTaBlieHue 00  0COOCHHOCTSX

00BEKTOB UCCIIENOBAHUS.

YMeTh: TOAr0TaBINBATE OOBEKTEI
HCCIIEIOBaHUSs, TPOBOIUTH
9KCIIEPUMEHTAJIBHBIE UCCIEAOBAHUS 110
3aJaHHOM

MEeTOJMKe, paboTaTh Ha anmaparype,
MPUMEHSIEMON B HEOPTaHMYECKUX
uccienoBaHusIX. BiageTs:HaBbIKAMU
MPUMEHEHUsI TEOPETHUECKIX OCHOB
MIPU CHHTE3€ U UCCIIEA0BAaHNH
HEOPraHWMYEeCKUX 00BEKTOB U PadoTe C
PacTBOPEHHBIMU B BOJIE
HEOPraHMYECKUMH BEIISCTBAMU T10
TOTOBBIM METOJIUKAM.

OIIK-2 CrocobeH TpoBOANTE C
COOJTIOZICHUEM HOPM TEXHHUKH

0€30ITaCHOCTH XUMHUYCCKUN
AKCIIEPUMEHT, BKITFOUasi CHHTE3,
aHaJN3, N3yYEHUE CTPYKTYPHI U
CBOMCTB BEIIECTB U
MaTepHuasoB, UCCIICIOBaHNE
MIPOIIECCOB C MX yYaCTHEM

MJIK onk-2.1 Paboraer ¢
XUMHUYECKUMU BEILECTBAMH C
COOJIFOIEHUEM HOPM TEXHHUKHU

0€e30I1acCHOCTH

MK onk-2.2IIpoBoguT cuHTE3
BEILIECTB U MaTEepUaJIOB pa3HOH
MIPUPOJIBI C UCTIOTH30BAHIEM

UMEIOIINXCA METOIUK

3HaTh: paBuiia U HOPMbI TEXHHKH
Oe3omacHOCTH TIpH paboTe ¢
XUMHYECKUMH PEaKTUBAMH U

¢bu3nyecKuMH prOOpaMu.

YMeTh: MOATOTaBINBATH OOBEKTHI IS
CHHTE3a, MPOBOINTH
SKCIEPUMEHTAIBHBIA CHHTE3 10
3aJaHHON METOJIKE, padoTaTh Ha
amnmapaType, IpUMEHSIEMOU B
HEOPTraHWYEeCKUX MCCIIeOBAHMIX.
Bnaners: HaBBIKaMU POBECHUS
XUMHYECKUX IKCIIEPUMEHTOB MPH
CHHTE3€ HEOPTaHUYECKIX 00HEKTOB 10
TOTOBBIM METOIHMKAM.




OIIK-3 CriocobeH npuMeHSITh
pacyeTHOTEOPETHUECKUE
METO/BI [T U3y4YEeHUS CBOICTB
BEILECTB U MPOLECCOB C UX
y4acTHEM C UCTIOIb30BaHUEM

COBPEMEHHOMN

BBIYHUCIUTEIIFHON TEXHUKHU

U Komk-3.2 Ucnonb3yer
CTaH/IapPTHOE IPOrPaMMHOE
obecrieueHne Mpy peleHuH
33724 XUMUYECKON
HaIpaBJICHHOCTH

3HaTB: OCHOBHBIE pECYpCHI
MOJIB30BaTENs OBITOBOTO
MEPCOHAILHOTO KOMIBIOTEPA U
NpaBHJIa TOJIB30BAHUS MU LIS
yueOHBIX M HAYYHBIX LIeNei. YMeTh:
00pabaThIBaTh pE3yNbTaThl OMBITOB U
pacyeTHbIX padoT C MpUMEHEHUEM
CTaHJAPTHOTO MPOrPaMMHOTO
obecrieueHus noctynubix [1K.

BuiageTnb: HaBBIKAMH TIPEICTABIICHUS
PE3YNBTAaTOB B KOMIIBIOTEPHBIX CETSIX
1 MHQOpMAaInOHHON

Hay4HO00Pa30BaTEIBHOM cpeie.

OIIK-6 Criocoben
MPEICTABIIATH PE3YIBTATHI
cBOEH padOThI B YCTHO |
MMUCBMEHHOH (hopMe B
COOTBETCTBHUHU C HOPMaMU U
MpaBUIaMH, TPUHSATHIMU B
npodeccuoHagTbHOM
cooOrmrecTBe

NJKorks.1 IIpencrasnsier
pe3yabTaThl pabOTHI B BHJIE
oT4YeTa Mo CTaHAAPTHOM

(hopMe Ha PYCCKOM SI3BIKE

NJIKomk-6.4 I'oroBUT
MPE3EHTAIIHIO IT0 TeME PabOThI
1 TIPEACTABIISIET €€ Ha PYCCKOM
U aHTJIMACKOM SI3bIKaX

3HaTh: NpaBuiia COCTABJICHUS
MIPOTOKOJIOB OTYETOB XMMHUYCCKHIX
OIBITOB, IPUMEHSITH OCHOBHBIC
3aKOHBI XUMHH MPH 00CYKICHUN
MOJIyYCHHBIX PE3y/IbTaTOB,
ITOATOTOBUTEH OTYET O BBHIITOIHEHHOMN
pabore.

YMeThb: IPeICTABUTh PE3YTbTATHI
OIBITOB U PACYETHBIX paboT
COTJIaCHO TPEOOBAHUSM B JaHHOM
obmacth xumuu. Biaaaers:
HaBBIKAMH MTPEICTABICHUS
PE3YJIbTATOB COOCTBEHHBIX HAYYHBIX
U3bICKAHUI B KOMITBIOTEPHBIX CETAX
¥ MH()OPMAIMOHHON HAYYHO-

00pa3oBaTeNnbHON Cpene.




IV. COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI
TpynoeMKoCTh IMCHHUIIJIMHBI COCTABJACT 9 3a4eTHBIX eANHNL, 324 yaca, B TOM 4ucje 1.75 3aueTHbIX eMHHI, 45 4aCOB HA 3a4€T U IK3aMeH.
DopMa NPOMeKYTOYHON ATTECTALMHU: 3aUém, IK3AMEH.
4.1 CoaepsxkaHue IUCUMILIMHBI, CTPYKTYPHMPOBAHHOE [10 TEMaM,

C YKazaHueM BUA0OB y‘leﬁl—lle 3aHSATHI U OTBEIEHHOI'0 HA HUX KOJHYECTBA aKaJeMHYECKHX YaCOB

Buiel yueOHOH pa0boThI, BKITIOYAsl CAMOCTOSTEIBHYIO PadoTy
o
§ 00y4aromxcs ¥ TPyJAOEMKOCTh
8 (B yacax)
DOpMBI TEKYILETO
KOHTPOJIS
KonTakTHas paboTa npemnogaBarest ¢ 00y4aroniuMHUCs <
N Paszgen quctummimHbl/ TeMbl & YCIIEBAEMOCTH;
o /1
% dopma TpOMEXYTOUHON
K
JIa6opaTopHbIe ¥ IPAKTHYECKHE = aTTecTalnu
o)
SAHATHA E) (no cemecmpam)
xR
Jlexknun W3 Hux KCP g
/KOHCYTBTAITIH 3
MIPAKTHYECKas S
Bcero gacos =]
MOJITOTOBKA O
1 METAJUJIMYECKOE COCTOSIHUE 2 15 7 7 1 10 HpOBepKa OTYECTOB 11O
BEUIECTBA. METAJUTMUECKA S JIP, mpaxTHdeckne
3aJIaHus, CEMHHAPHI
CBA3b




METOAbBI MCCJIEAOBAHUA 12 8
B3AUMOJIEVICTBUI B TIpoBepKka OTYETOB 110
METAJJIOXUMHNYECKHUX JIP, npakTudeckue
3aaHus, CCMHUHAapPbI
CUCTEMAX
8 10 [TpoBepka oT4eTOB 1O

METAJJIOXUMUS (KOPPO3US,
KJIACTEPBI)

JIP, mpakTuueckue
3aJlaHus, CEMUHAPBI




IEJIOYHBIE METAJIJIBI. OBIIIUE
OCOBEHHOCTHU XM

IEJIOYHBIX METAJIJIOB

IIpoBepka OT4ETOB IO

JIP, mpakTuyeckue
3a/1aHUsI, CEMUHAPBI

BEPUJUIUI, MATHUM,
LLIEJIOYHO3EMEJIbHBIE

METAJUJIbI

IIpoBepka OoT4ETOB 11O

JIP, mpakTuyeckue
3a/1aHUSI, CEMUHAPBI

AJTIOMUHUIA

IIpoBepka OT4ETOB 11O

JIP, mpakTuyeckue
3a/1aHUSI, CEMUHAPBI

[NOATPVYIIIIA T"'AJUUINA

[IpakTrueckue 3a1aHus,
CEeMHUHAaphI

MNOAI'PYIIIIA TEPMAHUA

IIpoBepka 0TUETOB 11O

JIP, mpakTuueckue
3aJlaHusl, CEMHHAPBI

T[TOJITPYTIIA MEJN

ITpoBepka 0TUETOB 1O

JIP, mpakTuueckue
3aJlaHusl, CEMIHAPHI

10

INOAT'PVIIITA ITMHKA

[IpoBepka OT4ETOB O

JIP, mpakTuyeckue
3aJaHUsl, CEMHUHAPbI




11| pPEIKO3EMEJIbHBIE JIEMEHTHI 4 - - 1 4 IIposepka or4eros no
(CKAHJIUI, UTTPUIA, JIAHTAH, JIP, mpakTuyeckue
3aJIaHUs, CEMHHAPHI
JJAHTAHOUWbI)
12 2 5 5 1 2 [IpoBepka OT4ETOB 1O
MIOZrPYIIIIA TUTAHA JIP, npakTHHECKHE
3aJaHUs, CEMHHAPHI
13 3 5 5 1 2 [TpoBepka oT4eTOB 1O
TIO/ICPYTINIA BAHAJIUS JIP, npaKTHIECKHE
3aJ[aHus, CEMHHAPEI
14 3 5 5 1 2 [IpoBepka OT4ETOB 11O
MTOJITPYIIIIA XPOMA JIP, nmpakTuueckue
3aJaHus, CEMHHAPEI
15 3 10 10 1 4 IIpoBepka OTYETOB IO
MAPT AHELL, )XEJIE30, KOBAJIbT,
JIP, mpakTuueckue
HUKEJIb 3aJlaHusA, CEMUHAPBI
16 - 15 15 1 26 IIpoBepka oTuera 1o
KypCOBOMY CHHTE3Y,
KonTpoJbHbIi cHHTE3 3alIUTa OTYeTa
17 3auér, DK3aMeH 45 3aueT, 3K3aMeH
HToro yacos 68 90 90 15 96

B paboueii npoepamme no oucyuniune npu 8binoIHeHUU 1aO0PAMOPHLIX pabom npedycCMOmpeHa RPAKmuiecKas n0020MmoeKa 6 8Uoe 8biNoIHeHUs

0MOeNbHBIX U008 PAOOM, C8A3AHHBIX ¢ OYOyUel NpoGecCUOHATLHOU 0esimeNbHOCHbIO.




4.2 I1naH BHeayIMTOPHOH CAMOCTOSATEJbHOM Pad0ThI 00Y4YaIOIIMXCS N0 JMCHHUILIMHE

CaMocTosiTenbHas pa60Ta o6yqa10mnx0ﬂ

3atpaTsl

y‘le6HO-MeTOI[I/I‘leCKOG

OnenovHoe
Cemectp HasBanue pasjena, TeMbl C obecrieyeHue
o POKH BpPEMCHU CpeaCTBO
Bun camocTosTeNbHOM padoThI .
BBITIOJTHCHU A CaMOCTOATCIbHOU pa6OTI)I
(gac.)
2 10 Heopranuueckass XMMHs
yue0. ;s cTyn. By3oB: B 3
METAJUTMUECKOE Cremnens T. / pen. YO. 1. Tperbsikos. -
COCTOSHME BEHIECTBA. TTOArOTOBKA K CEMUHAPY teBpaneMapT i,I;TaPZI:IZF: M.
METAJIJTMYECKASI CBSI3b ceMuHape + Axaniewi. - (Bricuee
npodeccruoHaNIbHOe
obpazoBanue: EcTecTBeHHBIC
HayKH).
8 Heoprannyeckass Xumus
yueb. il cTya. By3oB: B 3
METOIbI NCCJIEOJOBAHUM A 1. / pen. 0. 1. Tperbskos. -
. . Crenenb
B3AMMO/JIEMCTBUHU B AKTHBHOL'O M.
[MoaroroBka k ceMUHAPY MapT-anpenb
METAJUIOXUMHWNYECKHUX yqactus B : Akagemus. - (Beicmee
ceMuHape
CUCTEMAX npodeccuoHaNIbHOe
obpazoBanue: EcrecTBeHHBIE
HayKH).
Cemectp HasBanue paszena, TeMbl CamocrositenbHas paboTa 00y4aromuxcs OLeHouHOE YueOHO-METONYECKOE




3arpatsl CPEACTBO obecrieueHne
Bug camocrositensHoi paboThI Cpokn BpeMeHi CaMOCTOATENBHO paboTE!
BBITTOJTHEHUS
(gac.)
10 3amauun 1 ynpaKHeHus 1o
o011el XumMuH : yueo.
nocobue / H. JI. I'unka. -
Wzn. crep. - M. : KnoPyc,
Crenexs 2011. - 240 c.;
ITonroroska k cemuHnapy. Iloaroroeka u aKTHBHOI'O
METAJUTOXUMMS ] (bespans, T Heopranuueckas xumus
HaIlMCcaHue OTYETOB .
yueb. i cTya. By3oB: B 3
(KOPPO3U, KIIACTEPBI) amnpenb CeMHHape.
Mposepxa oruera| ™ / pen. 0. JI. Tperbsikos. -
no pabore. YO | M.
: Akagemus. - (Beicmee
npodeccCHOoHaTbHOS
obpazoBaHue: EcTecTBeHHbIE
HayKH).
4 Crenens
AKTUBHOTO
IIEJIOYHBIE METAJIJIBI. y4acTus B Meroauyeckue ykazanus K
OBIIIME OCOBEHHOCTH ITonroroska k cemuHapy. Iloaroroska CEMHUHApE. MPAaKTUKYMY
eBpaJb
XUMMU HIEJTOYHBIX M HAIHCAHNE OTUETOR (erp Ilposepka OT4€Ta| Meranuueckas CBA3b.
o pabore. YO
METAJIJIOB XuUMUST METAIIIIOB)




CaMocTosITenpHas pa60Ta o6yqa10mnx0ﬂ

3aTpathl Y4eOHO-MeToanYecKoe
p Ouenounoe
CemecTtp Haspanwue pa3jena, TeMbI Cpoxu BDOMGHI obecrnieueHue
By caMocTOATENBHON paboThl p CpeacTso 5
BBIITOJTHCHHUS (uac.) CaMOCTOSTEIbHON PabOTHI
. . 4 Meroanueckue yka3aHus K
BEPWJIJINU, MATHUU,
.. IIpoBepka oruera TpaKTHKYMY
IEJIOUHO3EMEJIbHBIE IToaroroBka M HalMCAHUE OTYETOB MapT
o padore. YO «Meranmandeckas CBSI3b.
METAJUJIbI
XUMHUS METAIIIOB)
8 Meroarueckue yKa3aHus K
AJTFOMUHUI. TTOArOTOBKA 1 HAHCAHIE OTYETO IIpoBepka oruera TPAKTHKYMY
I'OTOBKAa U HallMCaHU T B
INOATPYIIIIA TAJUINA A no pabore. YO «MerannJeckas CBA3b.
XUMHUA METAILIIOBY»
4 MeTtomudeckre yKa3aHus K
MPAKTHKYMY
.. ITpoBepka oruera
[TOJITPYTIIIA TEPMAHUSI IT0/IrOTOBKA i HAHCAHHE OTIETOR poBEp
o pabore. YO «Meramnueckas CBs3b.
XUMHUS METAIIIOB)
4 Meroanueckue ykazaHus K
MPAKTHKYMY
. IIpoBepka otuera
IHOAT'PYIIITA MEJIN IloaroroBka u HalmMcaHUE OTYETOB amnpenb poBEp
o pabore. YO «Merannudeckas CBA3b.
XUMHUSI METAIIOBY

Cemectp

HazBanue pas3acia, TCMbl

CamocrosiTenbpHas paboTa 00yJarommxcs

OneHouHoe

Y4eOHO-METOINYECKOE




3arpaThl CPEICTBO obecrneueHue
Bun camocTosTenbHOM padoThI Cpoxu BpeMeHH CaMOCTOSTENLHOMH PaboThl
BBIIIOJIHEHUS
(gac.)
4 Hposepka oruera Meronuueckue yka3aHus K
o
NIPAKTUKYMY
ITIOAI'PVIIITA TMHKA Iloaroroska u HamMcaHue OTUETOB anpenb
a a 8 P pabore. YO «Merasnueckasi CBs3b.
XUMHUS METaIIJIOBY
4 Heopranuueckast xumus
yueb. i cTya. By3oB: B 3
PEJIKO3EMEJILHBIE Crenenn
SJIEMEHTHI (CKAHHHPL IloaroroBka K CEMHUHApYy 110 TEME AKTUBHOIO T. / pen. IO. 21 TpeTI’ﬂKOB' -
HTTPHPT, JIAHTAH, «PEAKO3EMEJIBHBIE QJIEMEHTBI (CKAHJMH, | MapT-arpenb y4yacTus B M.
: Akagemust. - (Briciiee
JIAHTAHOUJIBI) UTTPUH, JIAHTAH, JIAHTAHOHIBL)» CeMuHape (
npodeccCHoHaTbHOS
obpazoBanue: EcTecTBeHHBIC
HayKH).
2 Hposepka oTacra Meronuyeckue yKka3aHus K
1o
MPAKTHKYMY
IIOAI'PYIIIIA TUTAHA ITonroroBka u HalmMcaHKE OTYETOB anpeib
a P pabore. YO «Mertannuueckasi CBSI3b.
XUMHUS METAIIJIOB»
2 Tposepka oTacra Meronuyeckue yKa3aHus K
1o
) MPAKTHKYMY
IIOAI'PVIIIIA BAHAIUA IloaroroBka u HalmMcaHUE OTYETOB arnpenb paGore. YO

«Merammdeckas CBs3b.

XUMUS METaJIIOB




CaMocTosITenpHas pa60Ta o6yqa10mnx0ﬂ

y‘le6HO-MeTOI[I/I‘{eCKOG

3atpaTsl
OnenovHoe
Cemectp Haspanwue pasnena, TeMsl Cpoxu BDOMGHI obecrieueHne
Buj camocrositenbHOM paboThI P CPCACTBO .
BBITIOTHEHUS CaMOCTOSITENBHOM paboThI
(gac.)
2 IIpoBepka otuera
Meroanueckue ykazaHus K
1o
MPAKTUKYMY
IMOAI'PYIIITA XPOMA IToaroroBka u HanMcaHue OTYETOB anpenb 6 vO
pabore. «Merajutnyeckas CBsi3b.
XUMUA METAILIIOBY»
4 IIpoBepka oruera
Meroanyeckue ykazaHus K
1o
MAPI'AHELI, XXEJIE30, PaKTUKYMY
IToaroroBka u HanmMcaHue OTYETOB anpeab-Mai
padore. YO «MerasniecKkas CBs3b.

KOBAJIbT, HUKEJIb

XUMHS METAIIOB»




26 Heopranuueckass xumust
y4ae0. uist cTy. By30B: B 3 T.
IIposepka oruera
/ pen. YO. J1. TperbskoB. - M.
o
: Akagemus. - (Briciee
KypCOBOMY
[TonroroBka K MPOBENCHUIO CHHTE3a, npodecCHOHATBHOS
) CUHTE3Y.
KOHmpOIleblﬁ cuHmes HaIlMCaHUEC OTYCTAa, IIOATOTOBKa Mam O6pa3OBaHI/ICZ EcrecTBenHbIe
3ammra
Mpe3eHTaluN HayKH).
KypCOBOI'0
Meroanueckue ykazaHus K
CUHTE3a
MPAKTUKYMY
«Meramnndeckas CBs3b.
XUMUA METAILIIOBY»
CamocrosiTensHas paboTa 00yJIaromuXxcs
YueOHO-MeToanIecKoe
3aTpatbl
OrneHovHOE
Cemectp HasBanue pa3znena, TeMbl C obecrieueHue
o POKH BpEeMEHHU CpEICTBO
Buj camocrosiTenbHOM paboThI .
BBITIOJTHEHUS CaMOCTOSATENbHON PabOTHI
(qac.)
O61mas TpyI0eMKOCTh CAaMOCTOSITENNFHONW PabOTHI IO AUCIUTUIHHE (Yac) 96
96

Bromker BpeMeHH caMOCTOSITEJILHOM PadoThl, MPeIyCMOTPEHHBIH Y4eOHbIM MJIAHOM JJIs1 JAHHOMH
JMCHUNJIMHBI (4ac)

KonTakTHas pa60Ta IIpH IIPOBCACHHUHA y‘le6HLIX 3aHATHH 1O JUCHUINIIMHC BKIIFOYAaCT B cebs: 3aHITUA JICKIIMOHHOI'O THIIA, naGopaTopHHe pa6OTBI,

CCMHUHAPCKHUC 3aHATUA U T'PYIIIOBBIC KOHCYJIIbTaAlUU, UHAWUBUYAJIbHYIO pa60Ty 06yqaronmxcs[ C IIPCIoaaBaTeyICM.




4.3 Copnepxanue y4eOHOro MaTepuajia
Coaep:xkaHue pa3aejoB U TeM THCHUTLTUHBI

1.1. METAJUIMYECKOE COCTOAHUE BEILECTBA. METAJUIMYECKA CBA3b

DNEeKTpOXUMHYECKHE  CBOMCTBA  pacTBOpPOB.  OKUCIUTENHbHO-BOCCTAHOBUTEIIbHBIE
CBOMCTBA U peakLUU. DIEKTPOJAHbIE MOTEHIHANbL. Psii HanpsyKeHU U ero TepMoIMHaAMHUECKOE
obocHoBanue. YpasHenue Hepacra. OKUCIUTENTEHO-BOCCTAHOBHUTEIBHBIEC MTOTEHIMANBL. [loHsATHE
O TaJIbBAHUYECKOM DJJIEMEHTE. XHUMHYECKHE HCTOYHMKM ToKa. Ilpomeccsl anekrposusa.
[TonoxxeHne >7€MEHTOB C METAITMYECKMMU CBOMCTBAMHU B Iepuoanydeckoil cucreme. OOmue
CBOMCTBa METAJIJIOB M UX OOBSICHEHHSI C TOMOIIbIO TEOPUHU JIEKTPOHHOTO Ta3a (KIacCu4ecko u
KBaHTOBO-MexaHudeckoil no depmu-Zlupaxy). IlpuHuun mnnoTHeimel yrnakoBKM aTOMOB B
Kpuctauimaeckoit pemerke. [lomumopdusm (ammoTponus) meramioB. OOmIME CBEACHHUS O
nojuMopdusMe U aVIOTPONMHM HEOPraHWYeCKUX coeluHeHuH. Tpu OCHOBHBIX THIA
KPUCTAJTIMYECKUX PEIIETOK MEeTaIoB. Moienb, 00bsACHS0as BOSHUKHOBEHHE METaNINYeCKOM
cBsa3M (Ha TIpUMepax MoOJeKyln OeH3oJia, KpucTauiax rpadurta, JTUTHSI, OCEpUIUIHS).
[IpencraBnenne o 30HHOW TEOPUHM KPUCTAIJIOB (CYIIHOCTH Teopembl biioxa, mpeacraBieHue o
3oHax bpwmiosna, K-BekTop, BasieHTHasl, 3amperieHHas 30HbI, 30Ha IMPoBoauMOcTH). Oobiee
3HaYEHUE 30HHOW TEOpUW [UIsi XUMHUU TBEPIOTO COCTOSHUS BemiecTBa. I[IpoBOAHUKH,
MOJIYIPOBOHUKH, AUANEKTPUKH. [lodymeTansbsl U coBpeMEeHHOE IpeCTaBlIeHne 00 UX MPUpoJIe
(30HHOE CTPOEHHE KPUCTAUIOB MOJYMETAIJIOB). 3HaUECHUE TOJYMETAJIOB B Pa3BUTUU XUMUU U
(bu3uky TBEpaOTOo Tena. TaMMOBCKOE COCTOSIHUE AIIEKTPOHA HA TIOBEPXHOCTH TBEPIOIO Tea.
PekoHCTpyKIIUS TOBEPXHOCTH.

1.2. METO/JIbI UCCJIEJIOBAHU S B3AUMOJIEMCTBUM B METAJIJIOXMMUYECKHX
CUCTEMAX

CrnaBel MeTaUIOB M MeTOAbI uX u3ydenus. [IpaBuno ¢a3. ®@aza. Komnonent. Yucno
creneneid cBoOoxabl. [Ipumepsl npumeneHuss mpaBuia ¢(a3z. DUHKO-XUMUYECKHI aHaAIU3.
[Mpunnune! HenpepbiBHOCTH U cooTBeTcTBU (10 H.C.KypHakoBy). Kpusblie oxnaxaenus. Turbl
auarpamMm  TotaBkocTd. CHCTeMbl He 0O0pasylollne XHUMHYECKHX COeIWHEHUN (¢ mpocToi
OBTEKTUKOW, TBEpAbIE pACTBOPbl € HEOTPAHMYEHHOM W  OTPAHUYEHHON  B3aMMHOMU
pacTBOPUMOCTBIO, JAMAarpaMMbl —MepUTeKTHUeckoro tuma). Cucrempl ¢ oOpa3oBaHHEM
XUMHUYECKUX coequHeHni. MHTepMerannudyeckue coeAuHeHus. JaabTOHUABI M OEPTOIIHIBI
(coemunenust KypnakoBa, a3l JlaBeca, ¢a3pl BHEApPEeHUS, DIEKTPOHHBIE COCIUHEHUS
KOmPo3zepn).

1.3. METAJUIOXMUA



Knaccugukanus 31eMEHTOB-METAIIOB ¢ TOYKH 3PEHHS MX METaUTMYEeCKOTO CTPOCHHSL.
[TepexomHbie AIeMEHTHI (OmpeaeneHrne, 0COOCHHOCTH CBOWCTB). Psn HampsuKeHH METaIOB U
ero  TepMoAMHaMuueckoe  obOocHoBaHue.  Koppo3uss — MmeramioB — (Xumuyeckas U
AIIEKTPOXUMHUYECKAs), BUIBI SJIEKTPOXUMHUYECKONH KOppo3ur. CrnocoObl 3alUThl METAIOB OT
KOppo3uu. JluaroHajapHOE CXOJCTBO 2JIeMEHTOB. ['eoxumuueckue "3Be3nnl" A.E.Depcmana.
CoenuHeHHs NEPEXOJHBIX 3JEMEHTOB CO CBSI3bI0 MeTallI-MeTayll (KiacTepbl). Merayuibl Kak
OCHOBA MHAYCTpPHH. 3HAaYCHHWE METAJIOB B HAPOJHOM XO35CTBE U OOOPOHBI CTpPaHbL. MeTabl
KU3ZHU.

1.4. IIEJIOYHBIE METAJUJIBI. OBIIUE OCOBEHHOCTHU XMMWH HEJTOYHBIX
METAJIJIOB

dopMbl HaXOXKJIEHUS B Npupoie. MuHepanbl. MeTo bl MOTy4YeHUsI MPOCTHIX BEIIECTB, UX
cBoiictBa. Kucnoponneie coenuHeHUs (OKCHABI, TEPOKCHIbI, HAANEPOKCHAbI, O30HM]IbI).
3aBUCUMOCTh YCTOWYMBOCTH OTICIBHBIX KHCJIOPOJHBIX COCIMHEHHH OT pa3MepoB HOHOB
MeTamuioB. O0JIacTh TEPMOIMHAMHYECKONW YCTOMUYNBOCTH COSAMHEHHUH MIETOYHBIX METAIJIOB.
JINTUMN.

Oco0eHHOCTH CTPOEHUS aTOMa U MOHA JIMTHS U CBSI3aHHBIE C TUM aHOMAaJIbHbBIE CBOMCTBA
COCIMHEHUN JIUTUA: TEpMUYECKass HECTOMKOCTh €ro CcoJjiel, aHoMalibHas pPacTBOPUMOCTh
(xmopun, ¢ocdart). Bzaumogeiicteue ¢ azorom. ['mapun nutus. CKIOHHOCTh COJIEH JTUTHS K
ruaparanun. Jlutuii-kommuiekcooOpazoBareiab. CXOJCTBO HEKOTOPHIX COCAMHEHHH JUTHS H
MarHusi.

HATPU.

CymHOCT, METOJOB IMOJIyd4eHHs eakoro HaTpa. Kpucrammoruapatel cynbdara u
KapOoHaTa HaTpus, TekToruaparsl. Hurpat narpus. ['anorenusl Hatpus. ['uapun HaTpus.
KAJINU.

CrniocoOb1 monmydyenus eaxoro kanusi. Kanuitnas cenurpa. Kanuitaeie ynoopenus. Hatpuii

U KaJIuK - METaJIbl )KU3HH.

PYBUJIUN u LIE3UN.

PyOumuit u uesmit - penkue menounsle Metamwibl. [lpumenenue. HoBeie obmactu

MPUMCHCHUS HICJIIOYHBIX MCTAJIJIOB U UX CO€IUHECHUI.

1.5. BEPUJJIMA. MATHUM. IIEJIOYHO3EMEJILHBIE METAJLIBI

O6ma51 XapaKTCPUCTHUKA CBOMCTB 2JIEMEHTOB. MI/IHepaHLI, o0iactu TCpMO,[[HH&MH‘-ICCKOﬁ
YCTOI‘;IQI/IBOCTH COE€OUHEHMI 6CpI/I.H.III/I$I, MarHuvsA 1 mCJI09YHO3CMCIIbHBIX 3JICMCHTOB (MCTaJ'IJ'IOB).

BEPUJLJIUIA.



Merannuueckuii Oepwiinii 1 ero cBoiictBa. ['mapokcun Oepuiuivs, colu OepHuIAs U
6epmutatel. KomriekcHble coeTuHeHns OeprLInst, 0COOCHHOCTH UX CTPOCHHUSL.
OnexTpoHoaepUIIUTHBIE MOJIEKYJIbl. [Ipumenenne Oepuius.

MATHHM.

CpoiicTBa MeTaunyeckoro Marausi. CrijiaBel Maruus, Ux 3HaueHue. OKCHIl U THIPOKCHT

Maruus. @ocdar maruus. ['uapoau3 pacTBOPUMBIX cosield MarHusl. Marae3suajabHbli LIEMEHT.

[IpuMeHeHre Maruus U €ro COeAMHEHUM.

HIEJIOYHO3EMEJIBHBIE METAJUIBI.

CpoiicTBa METAIUIMUECKOTrO KajbIMsl. OKCUI M THAPOKCUJ KaJbLUs, TUJIPUI U HUTPHU]L
kanpius. CozepikaHue coJiel KanblMsl B peUHOM U MOpcKoi Boje. XKecTkocTh BobI (BpeMeHHast
U TOCTOSIHHAsA), Ipagychl kecTKOCcTU. CoBpeMEHHbIE METO/bl OUYUCTKU BOJIbI (MOHHBIM OOMEH).
ManopacTBopuMble COJIM Kajblusi - KapOoHaT, okcanar, cyiabdar. l'umc, ero cpoiicTaa.
[IpousBonctBo 1ementa. OCHOBHbIE YepThl XUMHUHU CTpOHLMS, Oapus u paaus. CBolicTBa
METAJUIOB M BX coenHeHu. [I[puMeHenne cTpoHIms, 6apus, paaus ¥ UX COCTUHCHUM.

1.6. AJIIOMUHUH

Munepansl amoMuHus: 00kcuThl, HedenuH u ap. CyIIHOCTh MPOIECCOB MepepadoTKU
OOKCHTa Ha OKCHJI aJIFOMUHMSI, IPUHIUIBI POU3BOJCTBA METAJUINYECKOTO altoMuHMs. CrijaBsl
amomunusi. Kopyaa. UHckycctBenHnble pyOuHBbI.  AmomuHatel.  Amomotepmusi. Oxcun
amomuaus. Conu altfOMHUHHAA, UX ruapoius. I'mapokcnn amomususg. CTpoeHHE T'MIPOKCHIIOB.
[TonuMepuzanuss 3a cYeT MPOLECCOB OJAUMM U OKCOSIMHM. KOMIUIEKCHBIE COEAMHEHHUS
amomunus. Kpuosmr. Ksacupl. be3BomHble M T'MIPAaTHPOBAHHBIE TaJOrEHU]Bl ATOMUHUS.
I'mppun  amomuuus, amomoruapupa juruss. CyOcoenuHeHus — amoMuHMs.  Peakuun
JUCIIPONIOPUMOHUPOBAHNASA U KOHIIPONOPUMOHMpOBaHMs. [lonmydyeHne CBEpXUMCTOrO aJrOMHHHUS
u3 cyOcoeAMHeHHH.

1.7. IIOATI'PYIIIIA I'AJUUINA

OOmiass XapakTepuUCTHKa DJIEMEHTOB MOArpyMmbl. MCTOpus OTKpBITUS —Trajuius
(’xaanmroMuHMs), Tpenckaszanue cBoucTB ramums J.M.MenneneeBbim. [lepuoandeckuii 3aKoH
JI.N.MeneneeBa - OCHOBa JAJbHEHILIErO0 pPa3BUTUS HEOPraHUYECKOM XuMHHU. Haxoxnenue
rajuids, UHAUS ¥ Tajuius B npupojie. CylIHOCTh MPOIECCOB BBIACICHUS TAJUIUS, UHIUSA U TaJUns
n3 pya. CymHOCTP METOJOB TOJYYEHHUS METaIOB. BocCCTaHOBJIEHME TrauiMs rauiamou
AJTIOMHUHUS B IIEJOYHBIX pacTBOpax. ['ayuimil, UHIUN U TaJUIMi - PaCCEIHHBIE DIIEMEHTHI.
Metannudeckuii rajjmi, ero Qu3Myeckue ¢ XUMHYecKkue CcBoiicTBa. [Ipupoma HU3KOM
TEMIEPaTyphl MJIABJICHHS U BHICOKOW TemmepaTypsl kureHus raums. Coeannenus ramms (+3)

u ramus (+1). Oxeunet rammust. [uapokeua rammus (+3). Coiul rautust ¥ UX TUIPOIIH3.



I'annatsr.
Mertannuueckuii mHamil. Ilpumenenue cruiaBoB uHAus. CoeqUMHEHMS WHAUS B Pa3IUYHbIX
creneHsx okucienus. I'mapokeun unaus (+3). Conu unaus (+3), UX rUAPOIIU3.
Meramnnueckuii Tamami. Coeaunenus Ttamwmst (+1) m (+3), 0cOOEHHOCTM HX CBOMCTB.
OCOOCHHOCTH XMMHHU TaUTUs. YCTOWYMBAs CTENeHb OkucieHus. [IpencraBnenus o6 MHEPTHOM
Iape BAJICHTHBIX JJIEKTPOHOB M NPHUPOJAA ITOrO sABJIECHMs. [IpuMeHeHHE COeIMHEHMH Tailus,
UH/MS U TS B TOJYIIPOBOIHUKOBOM TEXHUKE U JPYTUX 00JIACTSAX.
1.8. TIOAI'PYIIIIA TEPMAHUA

OO0mas xapakTepucTUKa 3J1eMeHTOB noArpynnsl. Haxoxnenue B mpupoje. Ilonyuenue
MPOCTHIX BemiecTB. VicTopust OTKpBITHS repMaHus (3Ka-CULIMIINSA).
CpoiictBa repmanms. CoenuHenuss repmanus (+4). Jluokcua repmaHus, TIepMaHaThl.
Terpaxnopun repmanus. ['mppunel. Coenunenust repmanust (+2). ['epMaHuii Kak BaKHBIN

ITOJTYITPOBOTHUKOBBIM MaTepuall.

CpoiictBa 0-, O- u O-oa0Ba. O-omoBo - "OecmeneBoi" momynpoBoanuK. IIpupoma "kpuka"
osnoBa. CoenuHeHust osoBa (+2). BoccTaHOBUTENBHBIE CBOMCTBA COEIWHEHMH oJioBa (+2).
Coemunenus osioBa (+4). Oxcun omnoBa. OJNOBSHHBIE KHCIOTHI, WX cTpoeHHe. CTaHHATHI,
THOCTaHHATHI, CYIbuUABI 010Ba (+4). XnopHoe oj0Bo. KoMmIuiekcHbie coeqnHEHUs 0J1oBa (+4).
[Ipumenenue osoBa u ero coeaguHeHnid. CrijiaBbl 0JIOBA.
CpoiictBa Meraumueckoro cBuHIA. CoenuHenus cBuHna (+2). OKCHUI ¥ THAPOKCH] CBUHIIA.
Coemunenus cBuHina (+4).ILmrom06atel, ux crpoenue. KommuiekcHbie coenuHeHus cBUHIA (+4).
[IpuHIMIBI TEpepabOTKH CEPHUCTHIX CBUHIOBBIX pya. [IpuMeHeHne MeTalinyecKoro CBUHIA U
ero coequuenui. CrjiaBel CBHHIIA.
1.9. IOAT'PYIIIIA MEJIN

OO1as XxapakTepUCTUKA AIEMEHTOB MOATPYIIIIHI.
[Ipupoausie coequnenuss Meau. CyIIHOCTh MPOLIECCOB M3BICUEHUS MEIU U3 Py U IMOJyuYeHUE
Menu. ColicTBa MeTammdeckod Memnu, ee cruiaBbl. Coenunenus meau (+1), (+2). Conmmn meau
(+2), cTpoeHHe KpUCTAIOTUAPATOB C HEUETHBIM KOJIUYECTBOM MOJIEKYN BoAbl. KoMIiekcHbIe
coenuHeHus. [IpakTuyeckoe UCIOIb30BaHUE MEAU U €€ COSAMHEHUM.
OcHOBBl TOJNy4YeHHUS M CBOWCTBAa Merauinyeckoro cepedpa. CrmaBel cepebpa. Ilpomecc
cepebpenus. I[lonstue o mpouecce ¢ororpadupoBanus. CBOKWCTBa BAXHEHIINX COCIMHEHHIA
cepebpa. KomruiekcHble coequHeHne cepedpa, UX CBOMCTBA, CTPOSHHUE U UCTIOJIb30BaHUE.
CamoposHO€E 30J10TO, 30JI0TOCOAEpKalue pyabl. [IpUHIMNBI W3BIEYEHUS 30JI0TA U3 PYI.

CBolicTBa METAJJIMYSCKOTO 30JI0TA. Hpouecc PACTBOPCHUA MCTAJUNIMYCCKOI'0 30JI0Ta B paCTBOpax



UUAHUCTBIX coJiel. [lpuurHa W3MEHEHUs OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO COCTOSTHUS
cucremsl Au’, Au*! npm o6pazoBaHHMM PacTBOPUMOTO KOMILIEKCHOTO anmoHa [Au(CN)2].
Boigenenue 30510Ta M3 IUAHUCTBIX PACTBOPOB METOJAOM IieMeHTanuu. OKCHIIbI U THAPATHI
30J10Ta. 30JI0TOXJIOPUCTOBOOPOAHAST KucioTa. AypaThl. COIM M KOMIUIEKCHBIE COEAMHEHUS
3o70t1a. Ilpumenenue 3om0ta 1 ero coeaquHeHuil. CycanpHoe 30J10T0. IloHATHE O MpOOGUpPHOM
aHaJIu3e.
1.10. TIOAT'PYIITIA LIMHKA

OO011ast XapakTepUCTUKA AIEMEHTOB MOArPYIIbI IUHKA.
Haxoxnenvne munka B npupoje. CylHOCTh TPOIECCOB U3BJICUEHUs ITMHKA W3 pyd. CBoicTBa
METaJUTMYECKOTO IMHKA, CIUIaBbl ITMHKA. OKCUa U ruapokcu uHka. CoCTOSHIE MOHOB ITUHKA B
BOJIHBIX PAacTBOpPaxX M HEBOJHBIX aMMHUAYHBIX pacTBopax. Cosid IUHKA U NUHKAThL. [[MHK Kak
KOMILIeKcooOpa3zoBareib. [I[puMeHeHre IMHKa U €ro COeTUHEHHIA.
[IpuponHbie coeTMHEHUS KaAMUs, U3BJICYCHUE KaaMUs U3 OTXOJI0OB IIMHKOBOTO TMPOW3BOJICTBA.
Kanmuii u ero crmaBel. Oxcup u ruapokcua kagmus. Conmn kaaMusi. BakHelme KOMIUIEKCHBIE
coenuHeHus. CBs3b METAJUI-METaI B coeluHeHusIX kaamus (+1). Ilpumenenne MeTammyeckoro
KaJIMHUS ¥ €r0 COEIUHEHNI.
Haxoxnenue pryrm B mnpupojge. Ilomydenue pryru. CBOWCTBA METAIMYECKOW PTYTH.
Amaneramel. [IpuuriHa HU3KOH XUMHUYECKOW aKTUBHOCTH PTYTH. OCOOECHHOCTH KOH(HUTYpAIHH
(n-1)d*ns?. Pomb MHEPTHOI Mapbl BaJCHTHBIX S-3NeKTpoHOB. CoeMHEHNs PTYTH (+2), OKCHI
pryru. Cynema. KunoBaps. KommiekcHbie coemunenus prytu. [IpowsBomubie pryru (+1), ux
cTpoeHue u cBoiictBa. CBsi3p MeTai-MeTall B coeauHeHusx prytu (+1). JlokazarenbcTBa
cyuiecTBoBaHus 3Toi cBsi3u. Kanomens. OcoOble cBONCTBA MOHOKPUCTAIIJIOB KaJIOMEIIH.
[IpuMeHeHne pTyTH U €€ COeAMHEHU M.
1.11. PEAKO3EMEJIBHBIE DJIEMEHTbI

OO0mas xapakTepuCTUKa CBOMCTB 3JIEMEHTOB MOJATPYIIbI CKaHAWUSA (CKAHAMI, UTTPHIi,
JAHTAH, JAaHTAHOW/LI, AKTHHHUII). MuHepanbl peaKo3eMeNbHBIX JIIEMEHTOB. MeToIbI
MOJIY4YEeHHUS] METaJUIOB M UX CBOMCTBA.
Ocobennoctu xumun ckanaus. CoelWHEHUs CKaHIUS, UTTPUS, JaHTaHa, akTUHUA. OCHOBHBIE
YEepThl XMMUU aKTUHHUSL.
CrtpoeHue 3JIeKTPOHHBIX 000J0YEK aTOMOB JaHTaHOUIOB. DU3NUYECKUE U XUMUYECKHE CBOMCTBA
naHTaHouA0B. CoequHEHUsl JIAaHTAHOUJOB B aHOMAJIbHBIX CTEMEHAX OKUCIEHUA. MOHOTOHHOE
M3MEHEHHE CBOWMCTB U BHYTPEHHSISI MEPUOJUYHOCTh CBOMCTB MPOCTHIX BEIIECTB U XMMUYECKUX

COCAUHEHUH B CEMEMCTBE JIAHTAaHOMJOB. OKCI/I,Z[LI, THAPOKCHUABI W COJIH. Kommekcubie



COCIUHCHUA, HBOﬁHBIG conn. Bansaue JJAHTAaHOMAHOI'O CXKaTHusi Ha yCTOfI'—IPIBOCTL KOMIIJICKCHBIX
coequHeHuil. Paznenenme cMeceil penKO3eMENBHBIX 3JIEMEHTOB METOJOM (PaKIHOHHOTO
ocaxaenus. [IpencraBienne o METogax HOHHOOOMEHHOM COPOLIMU U KUJKOCTHOM SKCTPAKIUH.
XpomoTorpaduueckoe pasfciieHue CMece JIaHTaHOWIOB. lcmonp30BaHUE COCTUHEHUU

PEAKO3CEMCIIbHBIX 3JICMCHTOB B HOBOM TEXHHKE.

1.12. TIOATI'PYIIIIA TUTAHA
OO011ast XapakTepUCTUKA AIEMEHTOB MOArPYIIbl TUTAHA.

Haxoxnenve turana B mnpupojae. CyIIHOCTh MOJIyY€HUS TUTaHA W3 MHUHEPAIbHOTO ChIPbSL.
Mertannuueckuil TUTaH, CBOMCTBA, MpuMeHeHue. CriaBbl TuTaHa. @opMbl HAX0K/IEHUS TUTAHA

(+4) B BoAHBIX pacTBOpax. ['Maponm3 raJioreHU70B TUTaHA. TWUTaHATHl. ['MAPOIU3 TUTAHATOB.
IIponeccel crapeHus coennHeHMH TuTaHa. [Iponeccesl omsuuu U OKcoMsAuuu. ['mapokcuasl U
OCHOBHbIE cOJIM THUTaHa. KOMIUIEKCHBIE COEAWHEHMs THUTaHA. JIMOKCHJ TUTaHa W €ro
npuMeHeHne. COoenuHEHHs TUTaHa B HU3IIMX CTENEHSIX OKHCIeHHA. MOHOOKCHI THUTaHa.

MunepanbHOe Chipbe HUpPKOHUS U raduus. [TpuHIUIEI TOTydeHns MeTauioB. CBOMCTBA HOHOB
upkonus (+4) u raduus (+4) B BoAHBIX pacTtBopax. ['mapokcuapl nupkonus (O-, O- u 0O-).
CoBpeMeHHBIC METOBI pa3leicHUs] IUPKOHUS W TapHUsA. (GTOpHMPKOHATHI U (ropradHATHI.
[IpuMeHeHne coequHEHU TUPKOHUS, TaQHUS U KX COCTUHCHHM.
XapakTepuCcTHKa XHUMHUYECKHX CBOMCTB 1040 (pe3epdopaus). CyliHOCTh METOJOB CHHTE3a H
uneHTuduKanuu pesephopaus.
1.13. IIOAT'PYIIIIA BAHAIMA

OO01ast XapaKTepUCTUKA AIEMEHTOB MOATPYIIIBI BaHAIMSL.

HaXO}KI[eHI/Ie BaHA/IMA B IIPUPOIC. Cnoco0nl M3BJIEYEHHUS BaHaauA H3 Pyad U IIOJIYUCHUA
MCTALNIMYCCKOI'O BaHaausd. CBolicTBa METAINIMYSCKOTO BaHaaus. CO€I[I/IHCHI/I5I BaHaauA B Pa3HbIX
crerieHax okucieHus. CocTosHHe HOHOB BaHaausA (+5) B KHCIBIX KW HIICIO0OYHBIX BOIAHBIX

pacTBOpax. HpI/IMeHCHI/IC BaHaJus, CIIJIaBbl BaHaH:.

MI/IHepaJ'IH HHOOHMSI Y TAHTAJA. HpI/IHHI/IHLI MOJIY4CHUA U cBorictBa MeTaimoB. CocTOsIHHE

MOHOB HHOOUS (+5) U TaHTana (+5) B KUCIBIX U MIETOYHBIX pacTBOpax. OKCUIBI M THAPOKCHUIBI,
COIIM, KOMIUJIEKCHBbIE coefuHeHus. HuobaTtel W TaHTanatel. MeTOnbpl pa3fielieHus HUOOUS U
taHTana. [IpuMenenue HuOOUWS, TaHTana W UX coeAuHeHuil. Nb3Sn cBepxmpoBosiiee
MeTajuinuyeckoe coenuHeHue. CyIIHOCTh M 3HAYEHUE SIBJIICHHUS CBEPXIPOBOJAMUMOCTH IS
Pa3BUTHUS HOBEMILIEN TEXHUKH.

1.14. IIOATI'PVIIIIA XPOMA

061_[[351 XapaKTCpUCTHUKA JICMCHTOB IMOATPYIIIBI XpOMa.



MunepanpHOE ChIpbe XpoMma. [IpuHIMIIBI MepepadOTKU XPOMHUCTOrO jkeme3Hska. CBOHCTBa
MeTtaundeckoro xpoma. CruiaBel xpoma. Baxueimme coenunenust xpoma (+3). KomrmiekcHbie
coenquHeHuss xpoma (+3), ammuakarbl, KBacupl. XpomuTbl. CoenuHeHus xpoma (+6), ux
CBOMCTBA.

Munepansl MoJauOaeHa u Bojabppama. MeTonpl NOMYy4EeHHS METANIOB. XUMHYECKHE

coeMHeHusT MoJmO/eHa W BoJib(pamMa. OKCHABI M TAJIOTEHUAB MOJHOAEHA W BOJb(pama.
Moum6eHoBbie U Bosib(ppamoBbie kucnoThl. CocrossHue MosmmbaeHa (+6) u Bonbdpama (+6) B
BOJIHBIX pacTBopax. M3omommcoenunenus. [erepononmcoenunenus. Kapouapl. CoenuHeHuUs
MoimbieHa U BojJbppamMa B HHM3KHUX CTENEHSX OKHUCIeHus. BoabdpamoBbie OpoOH3BI.
MonubnenoBasi u BosibhpamoBasi cuHb. [IpuMenenne MonubaeHa u Bosbppama. MomubaeH u
BOJIb()paM KaK OCHOBA MMPOU3BOJICTBA KAPOIPOUHBIX U TBEPJIbIX CILIABOB.

CoenmHEeHHs IEMEHTOB CO CBSI3bI0 METAIUI-METAII (KJIaCTEPHbIE COCAUHEHUS).

1.15. MAPT'AHEL, XXEJIE30, KOBAJIbT, HUKEJIb

O6mras xapaktepuctuka dnemMeHToB. [Ipuponnbeie coenunenus. [IpUHITUTIBI TOTydeHUS
MeTaioB. OKCUIBI, THAPOKCUIBI, TAJTOTEHUIBI U JPYTHE COCTUHECHHUS.
1.16. 3BAKJIIFOUEHUE

[IpoGnembl U TEpCHEKTUBBI Pa3BUTHS HEOPTraHUUECKON XUMUU. 3ajaui CUHTE3a HOBBIX
HEOPraHUYECKUX COSAMHEHU ¢ 3aJaHHBIMU CBOMCTBaMHU (TIOJIYIIPOBOJHUKH, TYTOIUIABKUE U
CBEPXIIPOBOISIINE CIUIABbI, KIacTepsl U T.1.). DU3UKO-XUMHUECKHUE METOIbI UCCIIETOBAHUS
HeopraHuyeckux coeauHenuil. [IpoGiema nosryuyeHus: BEeCTB CBEPXBBHICOKOM YHUCTOTHI.
Mertannoopranndeckas 1 OnoHneopranuueckasi Xumusi. [lepcrieKTUBbI HCTIOIb30BAHMSI BCEX

HU3BCCTHBIX DJICMEHTOB B HAYKC N TCXHUKE.

43.1 IlepeyeHb ceMUHAPCKHUX 3aHSITHI 1 JIAa0OPaTOPHBIX padoT
Ne No pazgena u HaumeHnoBaHnue ceMuHapoB U TpynroemkocTb Ouenou | @opmupye
TEMBI 71a00paTOpHBIX PabOT
n/m patop P ("acer) -HBIC -MBIC
JIACIATUTAHB
KOMIIETCHIIUH
Bcero [IpakTrua | CPCACTB
Hacos eckast a
HO/TOTO
BKa
1 | Merammudeck Cemunap «Memannuueckoe 4 Vernoe | OIIK-6.1
cocmosiHue 6eujecmeay cobecen
0€ COCTOSTHHE
OBaHUE
BEIECTBA.
Merannnueck
ast CBsI3b




Mertonbt Cemunap «Cniaswi» Vceraoe | OIIK-6.1
HUCCIEN0BAHUS cobecen
B3aUMOJIENCTB oBaHUE
UH B
METAUIOXUMU
YECKUX
chcTeMax
MeramioxumMu 1. Koppo3usi, BO3HUKAOIAs IPH OTuéTEI OI1K-6.1
K K
1 (Kopposus, OHTAaKTE JBYX METaJLJIOB
KITaCTepbl) 2. AKTHBATOpPBI KOPPO3UH OIIK-3,2
3. 3ammTa oT KOppo3uu OIlK-1.2
OIIK-6.1
[lemounnie 1. CsoiicTBa OTuérhl OIIK-6.1
METaJUIbI.
METaJJIMYECKOr0 HaTPHSI
Oo0rme
0CcOOEHHOCTH 2. ITomydeHne u CBOiCTBA OIIK-3,2
XAMUHU .
KHUCIIOPOIAHBIX COCTUHEHUI OIlK-1.2
[ETOYHBIX
METaJIOB HaTpus OIIK-6.1
3. Tuaponus coneit
LIEJIOYHBIX METAJIOB
Bepunnuii, 1. [Tomyuenue u cBoiicTBa OT4ETEI OIIK-6.1
Mar"ui,
THAPOKCUIO0B OCPUIIINS M MarHHs
LIEJIOYHO03EME
JbHBIE METAJLIBL | 2. OcHoBHBIE KapOOHATHI OIIK-3,2
OepILINs 1 MaTHUAS OIIK-1.2
3. I'mapokcuapl u conu OIIK-6.1
KaJbIIWs, CTPOHIIUS U Oapusi
AnroMuHHI 1. CBoiicTBa OTtuérnl OIIK-6.1
METAJUTHYECKOT 0 AITFOMUHUS
2. [lomyuenue u OIIK-3,2
CBOMCTBA I'MJIPOKCH]IA OIIK-1.2
amomunusd 3. 'maponus
COEIMHEHNN AITFOMUHUSI OIIK-6.1




7 | Hoarpynma Cemunap «Cpasrumenvuas YcrHoe OIIK-6.1
raJus xapaxmepucmuxa s- u cobecen
PMEmaniosy OBaHUE
8 | Hoarpynna 1. INony4yenue onoBa OtuéThl OIIK-6.1
TepMaHui 2. Coequnenust onosa (+2) u
(+4) OIK-3,2
3. Coenunenus ceuHna (+2) 1 OITK-1.2
(+4) OIK-6.1
4. CpoiicTBa CBUHIIOBOTO CYpHKa
9 | Iloarpymnma 1. Ilomy4yenue u cBOWCTBA METU OTtuéThI OIlK-6.1
e 2. Coequnenust menu (+1) u (+2)
3. [Nonyuenue okcuaoB cepedpa OIIK-3,2
(+1) u (+2) OIIK-1.2
4, l'anorenupl cepedpa
OIlK-6.1
10 | Hoarpymnna 1. I'mapokcuast u Otuérer | OIIK-6.1
[IUHKA
CyNbGUIBI IIMHKA ¥ KaIMHUST
2. Tuaponus coneit MHKA OIIK-3,2
3. CoeqMHEeH s PTYTH OIlK-1.2
OIIK-6.1
11 | Peaxozemensn | Cemunap «Cpasnumenvnas YcTHOE OIIK-6.1
bIC DJIEMEHTHI xapaxmepucmuka d-memannosy cobecen
(cxanoui, OBaHUE
UTTPUM, TAHTaH,
JIAHTAHOM I )
12 | Hoarpymnna 1. Coequnenus tutana (+4) u OTuéThI OIIK-6.1
THUTAaHa ( +3)
2. TlepokcuaHbie COSTUHEHUS OIIK-3,2
TUTaHa OIIK-1.2

OIIK-6.1




13 | Hoarpynmna 1. Coenunenus BaHaaus (+5) u 5 5 Otuérer | OIIK-6.1
BaHaUs HUBIIUX CTCICHEH OKUCICHUS
2. [TepokcuaHble COSAMHEHUS
BaHaIusA OIIK-3,2
OIIK-1.2
OIIK-6.1
14 | Hoarpymmna 1. CoenuHenus xpoma 5 5 Otuérer | OIIK-6.1
Xpoma +3)n
+6
(+6) OIIK-3,2
2. Cynbhuabl 1 THOCOIH
MoJIHO/IeHa 1 BoJib(pama 3. OIIK-1.2
IIepokcuansle coenHEHNS OIIK-6.1
MOJIHO/IeHa 1 BoJIb(hpama
4. KoMIlIEKCHbIE COETUHEHNS
Monub1eHa
15 | Mapraser, 1. CoenuHeHnsT MapraHiia 12 12 OTuérhI OI1K-6.1
Keleso, (+2)-
KOOAaJbT, (+5)
HUKEb OIIK-3,2
2. CBoiicTBa MaHTaHATOB U
OIlK-1.2
MepMaHraHaToB
OIlK-6.1
3. T'uapokcupl xKemesa,
KoOanbTa 1 HUKENS (+2) u (+3)
4. Comnu xenesa, KobaasTa U
HUKEIIS
4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCMMbIX HA CAMOCTOSITEJIbHOE U3Yy4YeHH e
(camocTosiTe/IbHAsI padoTa CTYIEeHTOB)
No No
/1 Tema 3ajaHue Popmupyemas NJIK
KOMITETCHITUS
1 Merammaeckoe
COCTOSTHHE BEIIICCTBA. OIlK-1,2
Merannuyeckas cBs3
TAILITITHECKAT CBIEh IToaroroBka k ceMuHapy OIIK-1




2 Mertonpl
I/ICCJ'IGJIOBE}JHI/ISI ) OTK-1.2
B3aMMOJIEHCTBHI B
MCTAJTOXUMUHCCKH X | T]onroToBKA K CEMUHApPyY OIIK-1
CHCTEMax
3 | Meramnoxumus [lonroroBka k ceMuHapy. OIlK-1,2
(xoppo3us, KIacTephl) HOIaFOTOBKa YU HanMCcaHue OI1K-1 OIIK-3, OIK-3.2
OTYCTOB OIIK-6
OIIK-6.1
4 [llemovyHBIC METAIIEI. OIIK-1,2
OO6imre 0cOOCHHOCTH OlIK.1 OIIK-3.2
XUMHH IETOTHBIX IToaroroBka K ceMuHapy.
MCTaJIIoB [ToAroTOBKAa ¥ HANKMCAHUE OIIK-3, OITK-6 OIIK-6.1
OTYETOB
5 bepunnmii, marauii, OIIK-3,2
[IETOYHO3EMETLHBIE IToxroroska u
METATILL ) OITK-3, OITK-6 OINK-6.1
HaIMCaHUe OTYETOB
6 IToaroroska 51 OIIK-3, OIIK-6 OIIK-3,2
Ao i
MITHIH HaIFCaHHUe OTYETOB OIIK-6.1
7 IToaroroska u OIIK-3,2
II OIIK-3, OIIK-6
ATy TalliiA HalUCaHue OTYETOB ’ OIIK-6.1
8 | [oarpynma repmanust | [Tonroroska u OIIK-3,2
OIIK-3, OIIK-6
HAaIKMCaHUE OTYETOB ’ OIIK-6.1
9 oarpynmna mMenu ITonroroska 5 OIIK-3, OIIK-6 OIIK-3,2
HaHCaHUEe OTYETOB OIIK-6.1
10 IToaroroska 51 OIlK-3,2
ITo, a a OIIK-3, OIIK-6
APy T HAIMCaHUe OTYETOB OIlK-6.1
11 | PenxosemensHbIE OIlK-1,2
DJIEMEHTHI
(cxaruit, uTtpuit, IMoaroroBKa K CEMUHAPY OIlK-1
JIAHTAH, JJAHTAHOUIbI)
12 TToaroroska n OIIK-3,2
I1 OIIK-3, OIIK-6
APy TiTana HaIlMCaHWE OTYETOB OIIK-6.1




13 | [loarpymma BaHaaus IToxroroska u OI1K-3,2
OIIK-3, OIIK-6

HAIUCAHUE OTUYETOB ’ OIIK-6.1

14 IToxroroska u OI1K-3,2
IT OIIK-3, OIIK-6

OATPYITA XpOMa HaIMCAHUE OTYETOB ’ OIIK-6.1

15 | Mapraner, *xene3o, Iloaroroska u OIIK-3,2
KOOQJIbT, HUKE, OIIK-3, OIIK-6

BT HHIETE HAaIMCaHHe OTYETOB OIIK-6.1

16 [oaroroBka OIlK-2,2

MPOBEICHUIO  CHHTE3A, OITK-6.4

HalUCaHHE oTuéra, '
Konmponsnuui MOATrOTOBKA MPE3CHTALIUN OIIK-2. OTIK-6

cunmes ’

000 Meroauyeckue yKa3aHusl 10 OPraHNU3alMU CAMOCTOSITEILHOMH PadoThI CTY/ICHTOB

CamocrosiTensHas paboTa CTYIACHTOB, CBSI3aHHAs C MOATOTOBKOW OTYETOB IO BBHITIOJHEHHBIM
abopaTOPHBIM paboTaM, 3aKpeIJICHHEM TEOPETUYECKOTO MaTepuajia B BUJEC PEIICHHS 3a/1ad U
MOJTOTOBKH K CEMUHApam, IPOBOJIUTCS BO BHEAYIUTOPHOE BPEMSI.

Cmpyxkmypa omuema no nabopamopoi pabome:

1.  Iens paboTsI.

2.  Teoperndeckas 4acTh.

3. BpimongHeHwe pacyeTHbIX, TpadUUYeCKHMX U KOHTPOJBHBIX 33JaHUA B COOTBETCTBUU C
METOAUYECKUMU YKa3aHUSIMH K Kaxa0i padore. 4. BpiBonx (Ha OCHOBE MOJYyYEHHBIX
pe3yibTaToB).

Metouueckre peKOMEHAalUU MO BHIMOJHEHUIO U 00pabOTKe IKCIEPUMEHTAIbHBIX JaHHBIX 110

KXo JabopaTopHOi paboTe OmucaHbl B METOAMYECKUX PEKOMEHIAIMIX, MOATOTOBICHHBIX

npenogaBatensmu kadeapsl: baxxenos b.H., lumosa JI.M., Kamesckuii A.B., CadponoB A.1O.,

CranemakoBa B.A., fceko T.H. Metaminueckas cBa3b. XuMus MetauioB - M3g-sBo UTY,

Upkyrck, 2019.

[Ipumepsl pereHus] TUMOBBIX 3aJa4 MPEACTABIECHBl B PEKOMEHAYEMBIX yYEOHBIX MOCOOUAX U

3aJJaYyHUKax Mo 00IIel U HEOPraHUYECKOW XUMHUU:

3anaun U ynpaxxHeHus 1o oOrieit xumun : yued. mocodue / H. JI. [u gp.]. - CII6. [u mp.] :

Xumus, 1986. - 272 c. u3nanue aBaauaTh YeTBEPTOE U BCE MOCIEAYIONIUE U3/IaHHUS.

4.5. I[IpumepHasi TeMaTHKa KypPCOBBIX CHHTE30B (1pu Haniu4uu)

1. Tlonmydenue xpoma

2. TlomyyeHue xjmopxpomMaTa Kajust




[TonyueHnue XpoMOKaJIMEBbIX KBacllOB
[TonyueHue arOMOKaJIMEBbIX KBACcllOB
[Tosmyuenune mapranua

[Tonyuenune conu Mopa

[Tonyuenue rekcanutpuTo(+3)Ko0anbTaTa Kaaus

[Tony4yenue xmopuaa rekcaaMMUHHUKeI (+2)

© © N o g &~ w

[Tonyuenue cynbdara rerpaammuaMenu (+2)
10. [Momy4yenue amerata meau (+2)
11. Tlonyuenue ocHOBHOTO KapOoHaTa meau (+2)
12. TTomy4yenune xiaopuna meau (+1)
13. Monyuenune xmopuaa meau (+2)
14. Tlonyaenue aukens (+3)
15. IlonydeHune NerkoIIaBKuX CTEKOI
16. [Momy4yenune mepokcuaa dapus
17. TlonyaenunerekcaxiopoctanHara(+4) aMMOHUS
18. IlosryuenueBanaaus
19. TIlonyuenue xemnesa.
V. YYEBHO-METOJANYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIJTIMHBI MOY JIS)
a) OCHOBHAaf JIUTepaTrypa
1. Heopranuueckas xumus [Tekcr] : yueO. ans ctya. By3oB: B 3 1./ pen. FO. 1. TperbsikoB. - M.

: Akanemus. - 24 cMm. - (Bricmiee mpodeccuonanbHoe obpa3zoBaHue: EcrecTBeHHbIE HAyKH). -

ISBN 5-7695-1437-x.

T.3 : Xumus nepexoanbix aaemenToB, Ku.1 / A. A. Jlpo3nos [u ap.]. - 2007. - 349 c. :

ni. - ISBN 5-7695-2532-0. - ISBN 5-7695-3020-0.
T.3 : Xumus nepexoausix aaemeHToB, Ku.2 / A. A. Jlpo3nos [u ap.]. - 2007. - 400 c. : ni.

- bubnumorp.: ¢. 391-398. - ISBN 5-7695-2533-9. - ISBN 5-7695-3020-0.
2. Heopranuueckas xumusi. XuMus 31eMeHToB : yueOHuk: B 2 1. / FO. JI. TperbskoB [u ap.] ;
MockoBckuii roc. yH-T uM. M. B. JloMmoHOCOBa. - 2-¢ u3 ., mepepad. u for. - M. : Uza-so MI'Y :

Axanemknura, 2007 - . - 22 cM. - (Knaccuyeckuii ynuBepcuterckuil yueOHuk). - ISBN 978-
5211-05330-4. - ISBN 978-5-94628-297-0.



T. 1. - 2007. - 537 c. : un. - bubmuorp.: c. 24. - [lpenm. yka3.: c¢. 521-537. - ISBN 978-5211-
05332-2. - ISBN 978-5-94628-298-7.

T. 2. - 2007. - 670 c. : i - Ilpenm. yka3.: c¢. 655-670. - ISBN 978-5-211-05334-2. -
ISBN 978-5-94628-299-4.

3. I'punByxn, Hopman H. Xumus snementos: nep. ¢ anri. : B 2 1./ H. H. I'puaByn, A. DpHiio. -
M. : bunom. Jlaboparopus 3Hanwmii, 2008. - 27 cMm. - (Jlyumnii 3apyoexHsiii yaeOHuk). - ISBN
978-5-94774-372-2.

T. 1. - 2008. - 607 c. : wi. - bubnuorp. BkoHernas. - [lep. uzn. : Chemistry of the elements / N.

N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 978-5-94774-373-9.

T. 2.-2008. - 670 c. : uin. - bubnmorp. BkoHmernas. - [Ipenm. ykas.: c. 620-662. - [1ep. u3xz. :

Chemistry of the elements / N. N. Greenwood, A. Earnshaw. - Oxford, 1984. - ISBN 9785-94774-

374-6.

4. Heopranuueckas XuMHs. XUMUS JIEMEHTOB [ DNEKTPOHHBINA pecypc] : yaeO. sl CTy/l. BY30B,
00yu. no Hamnp. 510500 "Xumus" u cnen. 011000 "Xumus" : 8 2 1. / FO. 1. TpeTbsikoB u ap. -
2-¢ m3x., mepepad. u jgom. - OBK. - M. : U3n-Bo MI'Y : Akanmemknwmra, 2007. - Pexxum
JOCTyna: DIeKTPOHHBIM YuTaIbHBIN 3an "bubmmorex". - ISBN 978-5-211-05330-4. - ISBN
978-5-94628297-0.

T. 2. - M. : U3n-Bo MI'Y, 2007. - 673 c. - ISBN 978-5-211-05334-2. - ISBN 978-
594628-299-4.

5. Toyb, M. MexaHu3Mbl HEOpraHUYECKUX peakiuii [ DnexkTpornslid pecypc]| / M. Toy0o, JIx
bepmxecc. - Mockga : bunom. Jlabopatopust 3nanuii, 2012. - 678 c. - Pexxum nocrtymna: 9bC
"U3znarensctBo "Jlanw". - Heorpanuu. noctym. - ISBN 978-5-9963-0975-7. 6)
JAOMOJIHUTEIbLHAS JUTepaTypa

1. I'munka, Hukomnait JleonnnoBuy. 3agaun u ynpaxHeHus no odmieit xumun [Tekcr] : yueO.
noco6ue / H. JI. I'munka. - U3a. ctep. - M. : KnoPyc, 2011. - 240 c. ; 21 cm. - ISBN 978-5-
40600810-2.

I'munka, Hukonait Jleonnnosud. 3agaun u ynpaxkHeHus no oomei xumun [Tekcr] : yued.



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

['manka, Hukonait Jleomnnosny. 3anaqy u YIpax)XHEHAs N0 obmeH xumun [Texer] : yaeb.
nocobue / H. JI. Tnnnka. - Wsm. crep. - M. ; KmnoPyc, 2014. - 240 ¢. ; 21 em. - ISBN 978-5-406-
03259-6.

2. Epémun, Banum Bramumuposna. OcHoBb! 06mel u (usuueckoi xumun [Texct] : yueb.
nocobue a4 cryn. By30s / B, B. Epémun. A. 5. Bopuesckuit. - Jlonronpyaupri : Unremiexr,
2012. - 847 c. : mn. ; 24 cm. - [Tpeam. ykas.: c. 839-847. - ISBN 978-5-91559-105-8. 2013.

3. O6mas xnmus [Teker] : yue6. nocobue / H. JT. Mumka, - U3, cTep. - M. : KnoPyc, 2012, -
746 c. : un. ; 21 emM. - Bubmorp.: c. 725-726. - Tpenns. ykas.: c. 727-746. - ISBN 978-5-406-
02149-1.

Inunka, Hukonait Jleonnmosuy. O6ias xumus [Teket] : yue6. mocobue / H. JI. I'nusxa. - usa.,
crep. - M. : KHoPyc, 2013. - 746 ¢. : un. ; 21 oM. - Bubmuaorp.: ¢. 725-726. - [TpemM. ykas.: c.
727-746. - ISBN 978-5-406-02934-3.

4. Obmas xumus [Teket] : yue6. nocobue / Wpkyrcxuii roc. yr-1, Xum. ¢ak ; coct. JI. M.
Jemosa ; pen.: A. I. ITpoiinakos, A. ®. Jlernukosa. - Upxyrexk : U3g-ro UT'Y, 2014. - 117 ¢. ;
20 cm. - ISBN 978-5-9624-1078-4, AV

B) CITHCOK ABTOPCKHX METOIHYECKHX pa3paborok:

6 SHOC HI'Y pasmewjensr memoduueckue yrasanus x nabopamoprviv pabomam:

1. Baxenos B.H., Jlumosa JI.M., Kamesckuii A.B.. Cadponos AJO., Cransmakoa B.A.,
Acsko T.H. Merannuueckas cBa3b. Xumus metamios - Usi-so UT'Y, Upkyrck, 2019,

I.l) a3kl MAHHBIX, mldmpmammﬂﬂo-cupaso‘mue H IMOUCKOBLIC CHCTEMbI
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4. http:/www.ftchemistry.dsmu.edu.ua/neorg_him/I ek 14.html
5. http:www. Ftchemistry.dsmu.edu.ua.html

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

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

9. hitp:www.novedu.ru

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

VL.MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHE JUCHHATIIJIMHBI
6.1. Yuebno-naGoparopnoe o6opyaosanue:

[Momemenns s  NpOBEACHWS  TEKLUMOHHBIX U N1abopaTOpHBIX  3aHATHH,
YKOMIIIEKTOBAHHETE HEOOXOAMMBIM 0BOpynoBaHuem, mpubopmoil 6asoli u peaKkTHBaMu, a
HUMEHHO:

* AYNMTODHH, OCHAINCHHEIE MYIBTUMEAWNHHBIMH CPCACTBAMH, [UIS TIPOBENEHHS
ayNMTOPHBIX H NIPaKTHYECKHX 3amstudt (ayn. 402, 426, 303); aym. 5, 402, 426 000PYAOBaHbI



myneTuMeuitapiMu  TipoekTopamMu  (InFocus IN 105 (3D Ready)), HacTeHHBIMH SKpaHaMH,

HoyrOykamu Samsung NP 300T5A-AOFRU,;

- mabopatopHbIe MPaKTUKYMBI (aya. 329, 333), ocHaleHHBIE CIISAYIOMUM 000pyI0BaHUEM:

li\/i[ HaumenoBanue KonnuecTBo

1. HabGop peakTuBoB 1151 IpoOBeAEHUS TPOOUPOUHBIX
HKCIEPUMEHTOB

2. [ItaTuBel ¢ HAOOPOM TTPOOUPOK

3. Hentpudyru 2

4. Mukpockon 1

5. Bonasusie 6anu 2

6. TexHuueckue Bechl 10

7. AHaJTUTHYECKUE BECHI 6

8. [Munerku

9. bropeTtku

10. Crakansbl 1J1s1 HarpeBaHUs

11. Hunusaps!

12. MepHbIe KOJOBI

13. MydenbHbIe TTeun 2

14, CymunpHble KadbI 2

15. HNonomepsl 2

16. Konnykromerp 1

17. YcraHoBKa U1 MPOBEIECHUS JJICKTPOJIN3a 1

18. YcTaHOBKa 1151 MOJTYYE€HUSI METAJUTMYECKOr O 0JI0BA 1

19. ®dotosrnekTpokosopumeTpsl KOK 2

20. CoupTtoBku

21. [IpoOupkoaepxkarenu

22. [IItaTuBkI TabopaTOpHbIE




23. Hacockl BogocTpyiinbie

24, Kon6s! Bynsena u Boponku broxuepa

25. OuibTphl OymMaKHbIE

26. @uIbTPHI CTEKIISTHHBIE
217, Kanopumerpsel
28. ["azomeTpbl

29. TepmomeTpbl

30. ®dapdopoBbie TUTIIH

31. Anmnapatsl Kunna 8

6.2. IlporpammHoe obecnieueHue: -
6.3. Texuuueckue U JIeKTPOHHBbIE CPEACTBA: -
VII.OBPA3OBATEJIBHBIE TEXHOJIOT U

B mpoueCcCe N3y4YCHUA NUCHUIIIIMHBI «MeTtamnueckas CBA3b. XUMUS METAJUIOBY HCIIOJIB3YIOTCA
KaK TpaJUIOHHbIE, TAK U MHHOBAIIMOHHBIE TEXHOJIOT UM, aKTUBHbIE U MHTEPAKTUBHbBIE METOAbI U
(dhopmMbI OOYUEHHSI: TEXHOJIOTHSI O00BSICHUTEIHLHO-WIITIOCTPATUBHBIX OOCYXKICHUH C DJIEMEHTaMHU
MPOOJIEMHOTO  W3JIOKEHUS, TEXHOJOTUS MPOPECCHOHATHHO-OPUEHTUPOBAHHOTO OO0y4YeHU,
JIEKIMU, KOHTPOJIbHBIE U JJabopaTopHbIe Pa0OThI, CEMUHAPBI-KOJUIOKBHYMBI, pa300p KOHKPETHBIX
CUTyalluii, peIlIeHHWEe CUTYallMOHHBIX 3aJa4, pEeHIeHHEe TEeMAaTHUYeCKUX XHMUYECKUX 3ajad.
Axmuenvie ¢opmol 0Oyuenus. Ha nabopaTOpHBIX 3aHSATUSAX, KOTOPBIE COCTaBISAIOT OoJee
MOJIOBUHBI OT KOHTAKTHOW pPaOOTHI, KaXIbld CTYACHT BBINOJHSAET Ja0OpaTopHyl paboTy
UHAUBUAYaIbHO. Takoil BuJ opraHu3alMi OOy4eHUs CIIOCOOCTBYET MPUOOPETEHHIO HABBIKOB
CaMOCTOSITEIILHOTO BEJICHUS SKCIIEPUMEHTAIBHBIX pPa00T, MPAKTUYECKUX HABBIKOB OOpaIeHUsS U
paboTel C pa3IMYHBIMM XUMHUYECKUMHU BEUIECTBAMH U JabOpaTOpHBIM 00OpPYIOBaHUEM,
M3MEpUTENBHON  anmmaparypoil, OpraHuM3aldd METOJWKH  JKCIEPUMEHTANbHBIX  pabor,
COCTaBIIEHUSI TMPOTOKOJIOB OTYETOB XUMHUYECKHX OSKCIIEPUMEHTOB, a TaKXe MPaAKTUYECKOTO
MOATBEPKICHUST TEOPETUUECKUX TMOJ0KEHHUI OO0IIel U HeOPraHMYeCKOH XUMHHU O CBOMCTBAX M
MOBEJICHUH HEOPraHMUYeCKUX BelmiecTB. [IoAroToBka O0T4ETOB MO KaXKI0i JabopaTtopHOit paboTe
dbopMUpyeT yMeHHE NPOBOIUTH MEPBUUHBIM aHAIW3 pPe3yIbTaTOB C YYETOM 3aKOHOB H
3aKOHOMEPHOCTEH, POPMYITHPYEMBIX B paMKaxX 00IIel U HEOPraHNYECKON XUMUHU, TIPEIICTABIISTh

PE3YyIbTATHI OIIBITOB U PACUCTHBIX pa60T, T'paMOTHO (I)OpMYJ'II/IpOBaTB BBIBO/JIBI.



3aKkperuieHue  TEOPETHYECKUX TMOJOXKEHWH oOmed XuMuUM  (OCHOBHBIX  3aKOHOB U
3aKOHOMEPHOCTEH) TMPOBOJUTCS B BHUJEC HWHTEPAKTUBHOTO OOy4YEHHsS] — JUCKYCCHOHHBIX

CEMUHAPOB U PEILICHUs pACYCTHBIX 3aa4.

HaumeHoBaHHe TeM 3aHATHH ¢ MCII0JIb30BAaHUEM HHTEPAKTUBHBIX (l)OpM oﬁyqe}mﬂ:

®opma / Meronst Kon-Bo
No Tema 3anaTus Bun 3anstus WHTEPAKTUBHOTO 00yUYEHUS 4acoB
1 Teopuu memannuieckou nabopatopHble/ I'pynnoBas nuckyccus 4
cea3u IpaKTHYECKHE /cemunap
2 Dnexmpoxumuyeckue 4
c801Cmea pacmeopos. nabopaTopHbie/ I'pynnoBas nuckyccus
IPaKTHYCCKHE [cemunap
Koppo3sus
3 Memannoxumus. OcHogbl 4
PUBUKO-XUMULECKO20 nabopaTopHbIe/ ['pymIoBas AUCKycens
anarusa IPAKTUYECKHE Icemunap
4 Cpasnumenvhas 4
Xapakmepucmuxa sp nabopaTopHbIe/ I'pynnoBas nuckyccus
Memannos u d snemenmos NpaKTHHeCKHe Jcemunap
5 n1abopaTopHbIe/ I'pynmoBas nuckyccust 4
Jlanmamnouout HpaKTHYECKHE [cemunap
HUtoro gacos 20

VII.OOEHOYHBIE MATEPHUAJIBI VIS TEKYILEI'O KOHTPOJIA U
MMPOMEXYTOYHOM ATTECTAIIUA
Ouenounsie maTepuaianl (OM):
OneHouHble MaTepHalbl TEKYIIET0 KOHTPOJs (OpMUPYIOTCS B COOTBETCTBUH ¢ [lonoxeHuem o
OoampHO-periTuHroBol cucteme PI'BOY BO «UI'Y». Ha3HaueHwe OIICHOYHBIX CPEJICTB
TEKYILET0 KOHTPOJIS - BBISIBUTH y 0Oydaromuxcs chopMUpOBaHHOCTh KOMIIETCHITHIA:

MarepuaJibl 1J1s1 IPOBEACHUS TEKYIEro ¥ MPOMEKYTOYHOI0 KOHTPOJISI 3HAHUH CTY/ACHTOB:

Komnerennun,

KOMITOHEHTBI KOTOPBIX
Kontponupyembie TeMbl

Ne Bun xoHTpONA
(pasnens) KOHTPOJIUPYIOTCS
1 Brimonnenne nabopaTopHBIX Kopposzusa. Inexmpoxumuueckue OIIK-1, OIIK-2,
pabot. Otyer no JIP. c601licmea pacmeopos

OIIK-3, OIIK-6




VYuactue B IUCKyCCHSIX Ha Teopuu memannuyecko cesa3u
CEMHHAPCKOM 3aHITHU OIIK-1
VYuacTue B IUCKyCCHSIX Ha Memannoxumus,
CEMHHAPCKOM 3aHITUH Qusuxoxumuueckuil ananu3s OIIK-1
Brimonuenne nabopaTopHBIX
pa6ot. Oryer no JIP. Yyactue B
AUCKYCCHAX Ha CEMUHAPCKOM Xumuueckue ceoiicmea s- u sp OIIK-1, OIIK-2,
3aHATHU Memannoe

OIIK-3, OIIK-6
Brimonuenne nabopaTopHbIX
pa6ot. Oryer no JIP. Yyactue B
AHUCKyCCUsAX Ha CEMMHAPCKOM Xumuueckue ceoticmea d- OIIK-1, OIIK-2,
3aHATHU 971eMeHmos

OIIK-3, OIIK-6
Brmonaenne KypcoBoro OIIK-2, OIIK-6
cuHres3a. [lonroroeka
MIpe3eHTallH. 3alIuTa KypcOBOTrO .

Kypcosoii cunmes
CHHTE3a
BOITPOCHI JIs1 COBECEJOBAHUA
Cemunap 1
Memannuueckoe cocmosnue gewjecmea

OTnnuuTeNbHbIE CBOMCTBA METAJUIOB.
Moienb KpUCTAUIMYECKOW PEIIETKHU.
Moenp IIIOTHEUIINX YIIAKOBOK.
THIIBI KPUCTATUIMYECKUX CTPYKTYP METAJUIOB.
XuMHUecKas CBs3b B METAJLIAX.
Kitaccuueckas Teopust «3JIEKTPOHHOTO Ta3ay.
Kunernueckasi Teopus UA€aIbHOTO ra3a.
KBaHTOBO-MeXxaHHUECKasi TEOPHUS «IIIEKTPOHHOTO Tra3ay.
30HHas TEOpHSL.
[Ipumenenne MeToJa MOJIGKYISIPHBIX oOpOHTane [uisi  OOBSICHEHHS  MPHUPOIbI

METAJUIMYECKON CBA3M Ha mpumepe MeramioB I u II rpynn nmepuoaudeckon CHUCTEMBI

OJICMCHTOB.

Cemunap 2




Cnaaswi
. [IpaBuno ¢a3. a3za, KOMIIOHEHT, CTENIEHb CBOOO/IBI.
. Juarpammel coctosinus. [Ipumepsl npuMeHeHus: npaBuia (a3. CyIIHOCTh MPHHIUIIOB

HETIPCPLIBHOCTHU U COOTBECTCTBUA.

. Kpussie oxmaxaenus. [Ipunnun nocrpoeHus.

. JlnarpamMmsl cocTaB-cBOMCTBO. IIpocrelimme Tuel uarpaMm:

° C IIPOCTOM HBTEKTHKOM;

° o0pa3oBaHHUE TBEPBIX PACTBOPOB C HEOTPAHUUEHHOM PaCTBOPUMOCTHIO KOMIIOHEHTOB;

° o0pa3oBaHHE TBEPBIX PACTBOPOB C OIPAaHUYEHHON PACTBOPUMOCTBHIO KOMIIOHEHTOB; ©

00pa3oBaHNe XUMHUUECKUX COCTMHEHUH.
Cemunap 3
CpasHumenvbHas Xapakmepucmuka s- u p-mMemaiios

. du3nyecKkue CBOMCTBA: TEMIIEPATYPHI TUIABJICHUS M KUTICHHS, INIOTHOCTD, JICKTPOTHBIN
MTOTESHIINAJI, TTOJIOKCHHE METAJIOB B PSTy CTAHIAPTHBIX JICKTPOIHBIX ITOTSHITHAIIOB.

. XVWMHYECKUE CBOMCTBA: OTHOIICHHE K KUCIIOTaM U MIEJI0YaM, KUCIOPOIHBIC COCTUHCHUS
(OKCHIBI, TEPOKCHIBI, CYOOKCHIBI), KHCIOTHO-OCHOBHBIE CBOWCTBAa OKCHUIIOB |
THUIPOKCHUIOB, THIPOJIH3 COJICH, OKUCITUTEIbHO-BOCCTAHOBHUTEIBHBIC CBOMCTBA.

Cemunap 4

CpasHumenvHasn xapaxmepucmuxa d-memainios

° duzndyeckue CBOMCTBA: TEMIICPATYPhI ILUIaBJICHUSA W KUIICHHS, IIJIOTHOCTbh, 3JICKTPOJHBIC
IMOTCHIHAJIBI, ITOJIOXKCHUE B PAAY CTAaHAAPTHBIX DJICKTPOJHBIX IIOTCHIIUAJIOB,

° Crenenu OKHUCJICHUA,

° 3aBHCUMOCTh XapaKTepa OKCUIAOB U T'MAPOKCHUI0B MCTAJUIOB OT IIOJIOKCHUA JJICMCHTA B

HepHOﬂquCKOﬁ CHUCTEMC U OT CTCIICHHU OKMCJICHUA JJICMCHTA,

. DopMbl HAXO0XK/IEHUS B PaCTBOPAX B 3aBUCUMOCTH OT CTEIIEHH OKHCIICHUS JIEMEHTA;
. I'maposns coneit;

. N3onomu- 1 rereponoaucoeIMHEHUS;

. [Iepokcocoenuuenus;

. OKXKHCIUTEIBHO-BOCCTAHOBUTEIbHEIE CBOMCTBA;

. Ces3b MeTa-meramt. Knacrepsl.

KPUTEPUU OLHEHUBAHUSA PE3YJIbTATOB OBYUEHMUA:



[IpomexyrouHas  arrectalusi HpoBoAUTCA B coorBercTBUM ¢ llonoxenuem o
OamnpHOpeiiTuHroBoil cucreme @I'BOY BO «MI'Y» U cOCTOMT U3 JBYX MNOCIEIOBATEIbHBIX
bopM: 3auém 10 MIPAKTUUECKON YaCTU Kypca U 9Kk3ameH. 3a4ET BBICTABISIETCS. B KOHIIE yueOHOTO
CEMeCTpa M BKIIOYAeT B ceOs pe3yabTaTbl pabOThl CTyAEHTa B TedeHUe cemectpa. s
MOJIyueHUsl 3auyéTa CTYAEHTY HEOO0XOAMMO BOBpPEMs ClaTh IPENOAABATENIO IMPaKTUKyMa BCE
OTYETHI 10 JTAOOPATOPHBIM paboTaM, MPOBEAEHHBIM B Y4€OHOM MTPAKTUKYME COTIIACHO YIeOHOMY
Iany U paboueil mporpamme, W 3alIUTUTh KYpCOBOM CHHTE3. 3auéT SIBISETCS 00sS3aTeNbHON
MIPOMEXYTOUYHOM (OpMOI aTTecTalul U CIY)XUT JIOIYCKOM CTYAEHTa K DJK3aMEHYy IO
IUCLHUIUIMHE. DK3aMEH IPOBOJUTCA BO BpPEMs CECCHMM B ()OpME YCTHOIO coOecemoBaHUs IO
9K3aMEHAllMOHHBIM OumieraMm, cOCTOSIUM U3 3 BompocoB. Ilpn HEoOXoaMMOCTH 3K3aMeHAaTOp
MOJXKET 3aJ1aTh JONOJHUTENbHbBIE BOIIPOCHI, OTBETH HA KOTOPbIE TAKXKe OYIyT YYUTHIBATHCS IS

ITOJTY4EHHUSI UTOTOBOM IK3aMEHAIIMOHHOM OLIEHKH, COOTBETCTBYIOLIEH CIIEIYIOIIUM KPUTEPHUSIM:

ITokasarenu Kpurepuu

OrtBerTsl 110 BoIIpocaM Ousiera COJIEp’)KaHUE OTBETA COOTBETCTBYET IIOCTaBIEHHOMY BOIIPOCY,
packpsIBaroTCsa Hanbosee 3HaunMbIe (PaKThl, HAyYHBIE TIOJIOXKEHNUS,
co0JII0IaeTCsl JIOrn4YecKas MOCIEeA0BaTENbHOCTD B U3JI0KEHUN

MaTepuata
OTBeThI Ha TOTIOTHUTENBHBIE COJIep)KaHUE OTBETA COOTBETCTBYET IMOCTABIIEHHOMY BOIIPOCY,
BOMPOCHI packpbIBatoTcsl Hanbosee 3HaYNMble (PaKThl, HAYIHBIE ITOJIOKEHUS,
COOJTFOIa€TCsI IOTHYECKast TOCIIEOBATENNFHOCTD B N3JI0KEHHUH
Martepuaita

OneHka «OTJIHIHO»:

chOpMUPOBAHHBIE M CHCTEMaTH3WPOBAHHBIC 3HAHWs TMpeaMeTa, chopMHpOBAHHBIE YMEHUS U
HABBIKUM MPUMEHEHUSI METOJIOB U MOJXOJ0B M3y4aeMOW JAUCUHUIUIMHBI MPU PEIICHUH Y4EOHBIX U
MPaKTUYECKUX 3aJ1a4.

Ouenka «xopomoy»: B 11ejoM, chOPMHUPOBAHHBIE, HO COJICPKAIINE OTICIbHBIC TPOOEITBI 3HAHUS
npeAMeTa, YMEHUE MPUMEHATh METOAbl U MOAXOAbl U3y4yaeMOW IUCHUIUIMHBI MPH PELICHUU
y4eOHBIX U MPAKTUYECKUX 33/1ad C MHHUMAJIbHBIM KOJMYECTBOM OIIMOOK HENPUHIIMITAAIHLHOTO
XapakTepa, HAJIMYME HABBIKOB MPUMEHEHHUSI METOJOB M MOJX00B U3y4aeMOW JUCHUILIMHBI IPH
pemieHHd  y4yeOHBIX W TpakTH4eckux  3a7ad. OueHKa  «yJ0BJETBOPHUTEIbHO»:
HECUCTEeMATU3UPOBAHHBIC 3HAHUS TPEIMETa, YaCTUYHO CHOPMUPOBAHHBIE YMEHUS W HABBIKU

MNPUMCHCHUA METOJ0B U MOAXO0A0B H3y‘laeM0ﬁ AUCHUIUIAHBI ITPU PCIICHUN y‘-IeGHLIX 3aaay.




Ouemca «HEYAOBJECTBOPUTECIBLHO»: (l)paI‘MeHTapHOG 3HaHUC NpcAMETa, OTCYTCTBUC YMGHI/Iﬁ n

HaBbIKOB IMPUMCHCHUA MCTOAOB U MOAXOJ0B H3yqaeM0ﬁ JAUCHUIUIMHBI IpU PCIICHUU y‘IC6HBIX

3aaa4.

P w0 poE

10.
11.
12.

13.
14.

15.

16.
17.

18.

IPUMEPHBIN CIIMCOK BOITPOCOB K DK3AMEHY:
Krnaccudukarus 3J1eMeHTOB-METAIIOB ¢ TOYKH 3PSHUS KX METALTMYECKOTO CTPOCHHS.
[Tepexoaubie aneMeHTHI (OrpeaeeHne, 0COOEHHOCTH CBOMCTB).

Psn HanpsbkeHui METaJIOB U €ro TEPMOIMHAMUYECKOEe 000CHOBAHUE.

Koppo3us MeramnoB (Xumuueckas U 3JIEKTPOXUMUYECKas), BHJIbI SIEKTPOXUMHUYECKOM
Koppo3uu. CrocoObl 3alUTHl METAJIJIOB OT KOPPO3HH.

JluaronanbHOE CXOJCTBO 1eMeHTOB. [ 'eoxumuyeckue "3Be3b1" A.E.depcmana.
CoennHeHHs IEPEXOHBIX 3JIEMEHTOB CO CBSI3bIO METAII-METAILT (KJIACTEPHI).

MeTta/iel Kak OCHOBA MHIYCTPHH. 3HAYCHHE METAJJIOB B HAPOIHOM XO3SHCTBE M OOOPOHBI
CTpaHBI.
MeTaniasl )KU3HH.
CrinaBbl METAJUIOB M METOBI MX U3YUEHUSI.
[IpaBuiio ¢az. @aza. Komnonent. Yncno creneneit CBOOOIBI.
[Ipumepsl npuMeHeHus npasuia ¢as.
DU3UKO-XUMUYECKU  aHaJu3. [IpyHIMIIBI  HEMPEPHIBHOCTH u
cootBetrcTBus (Mo H.C.KypHakoBy).

KpI/IBBIe OXJTaXJICHUA. Tuner JuarpamMm I1JIaBKOCTH.

Cuctembl He oOpasyrolue XMMHUYECKMX COEJUHEHUH (C MpOCTONW 3BTEKTHUKOW, TBEpIble
pacTBOpBl ¢ HEOIPAaHWYCHHONM M OTPaHMYEHHOW B3aMMHOM PacTBOPUMOCTBIO, AMArPAMMBI
NEePUTEKTUYECKOTO TUIIA).

CucteMbl ¢ 00pa3oBaHMEM XMMHUYECKMX COEIUHEHUH. MHTepMeTaluinyeckue COeIMHEHUS.
HanbToHuasl u Oeprosumasl (coenuHenust KypnakoBa, ¢asbl JlaBeca, (a3sl BHEApPEHMS,
aJIeKTpoHHbIe coeaunenus FOm-Poszepn).

ITonoxxeHne 271€MEHTOB ¢ METAINIMNYECKUMH CBOMCTBAMU B IIEPUOIUYECKON CUCTEME.

OOmiye cBoilcTBa METAUIOB M HUX OOBACHEHMS C TOMOIIBI0 TEOPUH DJIEKTPOHHOTO TIa3a
(kmaccuyeckoil U KBaHTOBO-MexaHu4eckoi mo depmu-/lupaky).

[IpuHumn miuoTHeimel ymakoBKM aTOMOB B KpHUCTauimdeckoil pemierke. Ilomumopdusm

(anmIoTpoIMs) METAIIOB.



19.

20.

21.

22.

23.

24,

25.

26.

217.

OOme cBeneHust 0 MOMMMOP(GU3ME W AVIOTPONUHM HEOPraHMYECKHX CoenuHeHuud. Tpu
OCHOBHBIX THIIa KPUCTAJUIMYCCKUX PCIICTOK MCTAJIJIOB.

Mogenb, OOBSCHSIOMAS BO3HUKHOBEHHE METAJUIMYECKOW CBS3M (HAa MpUMEpax MOJICKYI
OeH3oJ1a, KpucTauiax rpadura, TUThs, OCpUILTUS ).

[IpencraBnenue o 30HHOM TEOPUH KPUCTAIJIOB (CYIIHOCTh TeopeMbl biioxa, npeacraBieHue o
3oHax bpumnosna, K-Bektop, BajieHTHAs1, 3aMpelieHHas 30Hbl, 30Ha IPOBOJIUMOCTH).

OO1ee 3HaU€HNE 30HHON TEOPUHU AJIi XMMUU TBEPAOIO COCTOsIHUS BeulecTBa. [IpoBoaHMKH,
MOJIYIIPOBOAHHUKHU, TUIJICKTPHUKHU.

[Tomymeramnbl M COBpPEMEHHOE MIpeJCTaBieHHE 00 HUX MpHUpoAe (30HHOE CTpPOEHUE
KPUCTAJIJIOB TOJYMETAJUIOB). 3HAYEHUE IMOJIyMETAJUIOB B pPa3BUTUM XUMUU M (U3MKHK
TBEP/OTO Tela.

TamMMOBCKOE COCTOSIHME DJEKTpOHAa Ha MOBEPXHOCTH TBEPAOTro Tena. PexoHcTpykuus
MTOBEPXHOCTH.

@opMBI HAXOXKACHHS B MPUPOJE JIMTUA HATpUs M Kanusa. Musepansl. MeToasl noiaydeHus
IIPOCTBIX BEIIECTB, UX CBOMCTBA.

Kucnopoansle coeluHeHNs JTUTUS HATpUsA U Kalus (OKCHJbI, NEPOKCHU]IbI, HaANEPOKCHUBI,
030HUBI). 3aBUCUMOCTb YCTOMYMBOCTH OTIEIbHBIX KMUCIOPOJHBIX COETMHEHUN OT pa3MepoB
HMOHOB METAJJIOB.

OO0macth TepMOHHHaMquCKOﬁ YCTOﬁqHBOCTH CO@,Z[I/IHCHI/II‘/'I IICJI0YHBIX MCTAJIJIOB.

28 Ocobennoctu CTPOCHHA aTOMa W HOHA JIMTHUA W CBA3aHHBIC C 3TUM aHOMAJIBHBIC CBOMCTBA

COGI[I/IHGHI/If/'I JUTUA. TEpMHUYCCKasd HECTOMKOCTH €ro coneﬁ, aHOMaJIbHast pPaCcTBOPUMOCTDb

(xmopun, dhocdar). Bzaumoneiicteue ¢ azotoM. ['mapua mutus.

29.

30.

31.

32.

33.

CKJIOHHOCTh COJied JUTHS K Tuaparanud. Jlutuii-komiuiekcooOpasoBareiab. CXOICTBO
HEKOTOPBIX COSAMHEHMI JINTUS U MarHUs.

CyIIHOCTh METO/IOB MOJTY4eHUs eAKoro HaTpa. Kpucramioruaparsl cynsharta u kapboHaTta
Harpus, Tekroruapartel. Hutpar Hatpusd. ['anorenuns! Hatpus. ['napun Hatpus.

CrniocoOw1 monmydyenust efaxoro kanus. Kanuiinas cenutpa. Kanuitneie ynoopenusi. Hatpuit u
KaJlu¥ - MeTaJJIbl >KU3HU.

PyObumuit u nesmit - pexakuwe 1ienodynble Mertayuibl. [lpumenenme. HoBwie obmactu
MIPUMEHEHHUS 1IEJOYHBIX METAJUIOB U UX COCITUHEHU M.

Munepansl, 06JaCTH TEPMOJINHAMUYECKONW YCTOWYMBOCTU COCTUHEHHUIN OEpHILINS, MarHus

1 MCJI0OYHO3EMCIIbHBIX 3JICMCHTOB (MeTaHHOB).



34. Meramnmnueckuii OepwyuMidi U ero cBoiicTBa. ['mapoxcun Oepwnius, coym OepHILIHs |
6epmutatel. KoMmriekcHble coeTMHeHUs OeprILIHsl, 0COOEHHOCTH UX CTPOCHHUSI.

OnexrpoHoaepUIIUTHBIE MOJIeKYJIbl. [Ipumenenne Oepuius.

35. CaoiictBa metammmueckoro marHusi. CIuiaBel MarHusi, ux 3HadeHue. OKCUA ¥ THIPOKCHU]
Marausa. @Docdar maraus. ['UapoiaM3 pacTBOPUMBIX COJed MarHusi. Marse3uajabHbIH
neMeHT. [I[puMeHeHne Maruus U ero COeJMHEHU .

36. CpoiicTBa MeTanmu4eckoro Kaiubiwis. OKCHUA W TUAPOKCH] Kb, THIPHUI W HUTPU
kanpius. CojepkaHue CoJied Kaibllusg B PEeYHOM M MOPCKOM Boje. JKEeCcTKOCTh BOMIBI
(BpeMeHHass U MOCTOSIHHAsI), TPagychl KeCTKOCTH. COBpeMEHHbIE METOJIbl OUYHUCTKHU BOJbI
(MOHHBIN 00MEH).

37. MayiopacTBOpUMBIE COJIM KaJIBIIHSI - KApOOHAT, OKcanar, cyiabdart. ['urc, ero cBoicTRa.

[Ipon3BoacTBO LIEMEHTA.

38. OcHOBHBIE YepThl XUMHHU CTPOHIIHUS, Oapus u paaus. CBOWCTBA METAIIOB M UX COCTMHEHUH.

[Ipumenenue cTpoHuus, Oapusi, paaus U UX COETUHEHUH.
39. Munepansl anroMuHAS: OOKCHTHI, HedenmuH W ap. CyIIHOCTH MPOIECCOB IMepepabOTKH

OOKCUTAa HA OKCHJl ATIOMHUHUSA, TPUHIMIBI MPOU3BOJCTBA METAUTMYECKOTO ATFOMHUHHUSI.
CriaBel QJTIOMUHUSL.

40. Kopynna. MckyccTBeHHBIE PyOHUHBI. ATFOMHUHATHI.

41. Amomotepmusi. Oxenn anromunust. CoJd aTIOMUAHUS, UX THIPOJIN3. [ UAPOKCH]T alTFOMUHUSL.

Crpoenue ruapokcuaoB. [loammepusanus 3a C4ET IPOLIECCOB OJISIUUA U OKCOJISIIIUU.

42. KoMIUIeKCHBIE  COCOWUHEHUs  aloMuHUsA.  Kpuonwur. Ksacrbl. bessomurie u
TUJIpaTUPOBAHHBIC TAJIOTCHU I ATIOMUHMS. [ UIPUT aTFOMUHUS, ATFOMOTUAPUT JTATHSL.

43. Cy6coenuHeHus amoMuHusg.  Peakumu JIUCTIPOTIOPIMOHUPOBAHUS U
KOHITponopurnoHupoBaHus. [lonydeHne CBEpXUUCTOro aTFOMUHUS U3 CyOCOEAMHEHUN.

44. OOmasi xapakTepUCTHKa 3JEMEHTOB MOATPYNNbl Taus. VICTOpUS OTKPBITUS TajUIHs
(’kaanroMuHMs), mpenackazanue cpoictB ramwmus J.M.MenneneeBbim. Ilepuonnueckumii
3akoH [[.M.MeneneeBa - 0CHOBA aJbHEMILIETO PAa3BUTHSI HEOPTaHUYECKON XUMHUH.

45. HaxoxaeHuwe Tauds, MHIUS W Tauius B mpupoge. CylHOCTh MPOIECCOB BBIICICHUS
rajuig, WHAAA W Tawmsg u3 pya. CynHOCTh METOJOB IOJYYEHHUS METAaIIOB.
BoccraHoBiieHHE rajuivs rajjiaMod allFOMUHMS B IIEJOYHBIX pacTBOpax. ['aminui, uHaun u

TaJLIUaN - PACCCAHHBIC DJICMCHTEIL.



46.

Mertannuueckuii rajuiMid, ero (usnyeckne M XUMHUYECKHe CBoicTBa. llpupona HU3KOMH
TEMIIEPATYPhl IUIABJIEHUS U BBICOKOM Temueparypbl KuneHus rauis. CoequHeHus rauins

(+3) u ra;uus (+1). Oxenapl rasus. 'uapoxeun rayumsg (+3). Conu rajius 1 UX TUAPOIIN3.

Tamnatel.

471.

48.

Merammueckuii unauid. [lpumenenue crnaBoB uHaus. CoeUHEHUS UHAUS B Pa3IUUYHBIX
crenensx okucienus. I'mapokenn unaus (+3). Conu unaus (+3), UX TUAPOIIN3.

Metamnaeckuii Tauid. Coenuuaenus Tamwms (+1) u (+3), 0cOOCHHOCTH UX CBOWCTB.

OCO0EHHOCTH XUMUU TAJUIHS. Y CTOMYMBAs CTEIICHb OKUCIICHUS.

49.
50.

51.

[IpencraBnenust 00 MHEPTHOW Mape BaJCHTHBIX AIEKTPOHOB U MPUPOA ITOTO SBJICHUS.

HpI/IMCHCHI/Ie COGJII/IHCHI/Iﬁ rajlimd, MHAWSI W TalllIud B HOHYHpOBOI[HHKOBOfI TEXHUKE U
Jpyrux o0nacrsx.

OO01as XxapakTepUCTUKa AIEMEHTOB MOArPYMNIbl repmanusi. HaxoxaeHue B mpupoe.

[Tomyuenue npocThiX BemecTB. VICTOpHs OTKPBITUS TepMaHus (3Ka-CULIMITHS).

52.

53.

54,
55.

56.
S7.

58.

59.
60.

CpoiictBa repmanusa. Coeaunenus repmanus (+4). [uokcua repMmaHus, TIepMaHaThl.
Terpaxnopun repmanus. ['napuasl. Coenunenust repmanus (+2). ['epmanuii kak Ba)KHBIHA
ITOJTYITPOBOJIHUKOBBIM MaTepural.

Cgoiicta O-, O- u O-onosa. O-o010Bo - "OecmeneBoi" nmomynpoBoanuk. [Ipupoma "kpuka"
0JIOBA.

Coenunenus ojoBa (+2). BoccTaHOBUTEIBHBIE CBOWCTBA COSTUHEHUH 0JI0Ba (+2).

Coemunenus osnoBa (+4). Okcua onoBa. OJNOBSHHBIE KUCIOTHI, UX cTpoeHUEe. CTaHHATHI,
TUOCTAaHHATHI, Cylb(usl osoBa (+4). XnopHoe 010B0. KoMIUIekCHbIe cOeIMHEHHUsI 0JI0Ba
(+4).

[Ipumenenue onoBa u ero coeAnHeHui. CIuiaBbl OJIOBA.

CpoiictBa Mertayunyeckoro cBuHna. CoemuHenus cBuHIA (+2). OKCUA U THAPOKCHI
ceunua. Coenunenusi ceunua (+4).Ilmom0aThl, ux crpoenune. KommiekcHble coeInHEHUs
cBuHIA (+4).

[IpuHIMIBI TIEpepabOTKH CEePHUCTHIX CBUHIOBBIX pyAd. [IpuMeHeHHe MeTalTu4ecKoro
CBHHIIA U €r0 coeaquHeHni. CIiaBbl CBUHIIA.

O6ma51 XapaKTCpUCTHUKA IJICMCHTOB IMOATPYIIIbI MC/IH.

HpI/IpO,Z[HLIe COCIMHCHHUA MCH. CYH_IHOCTL OponecCOB HU3BJICHYCHUA MCIU U3 pPyd U

MOJIY4YCHHUEC MCIU. CBoOMCTBa METAINIMYCCKOM MEIH, €€ CIIJIaBbI.



61.

62.
63.

64.

Coeaunenus menu (+1), (+2). Conu Menu (+2), cTpoeHUe KPUCTAIUIOIMIPATOB C HEUETHBIM
KOJIMYECTBOM MOJIEKYJ Bobl. KoMIIIEKCHBIE COeTMHEHUS.

[IpakTHueckoe UCIOJIb30BaHUE MEJIU U €€ COSUHEHUM.

OCHOBBI TIOJy4CHHSI M CBOWCTBAa MeTayutmdeckoro cepedpa. CrutaBel cepebpa. Iporecc
cepeOpeHusl.

[TonsTue o nporecce pororpadupoBanuss. CBoiicTBa BaXXHEHILINX COEAUHEHUN cepedpa.

KomrutekcHble coennHenne cepedpa, HX CBOIMCTBA, CTPOCHHE U MCIIOJIb30BaHHE.

65. CamopojHOe 30J710TO, 30JI0TOCOAEpKAIIHe PyAbl. [[pHHINTIBI U3BICUSHHS 30JI0Ta U3 PYI.

66. CaoiicTBa MeTauIM4ecKoro 30Ji0Ta. [Ipormecc pacTBOpPEHHsT METaTHYeCKOro 30J0Ta B
pacTBopax IUAHKUCTBIX cojiei. [IpuunHa W3MEHEHUs OKHCIUTEIIHHO-BOCCTAHOBUTEIIBHOTO
coctostaust cuctembl Au’, Au*! nmpm 06pa3oBaHMM PacTBOPHMOTO KOMIUIEKCHOTO aHHOHA
[Au(CN)2]". Beienenue 3010Ta U3 IUAHUCTHIX PACTBOPOB METOIOM IIEMEHTAIINH.

67. Okcuasl W THAPATHl 30J10Ta. 30JIOTOXJIIOPHUCTOBOJOPOJHAsS KucioTa. Ayparel. Conm
KOMIIJICKCHBIC COCTMHEHUS 30JI0Ta.

68. Ilpumenenue 30m0ta M ero coeauHeHuid. CycanpHOoe 3070TO. [loHSATHE O TPOOHPHOM
aHaJuse.

69. OOmas xapakTEepPUCTHKA HIEMEHTOB MOATPYIIITHI ITUHKA.

70. Haxoxpaenue nuuka B mnpupoje. CyIIHOCTh NPOIECCOB H3BICUYEHHUS IMHKA M3 PYI.
CBoiicTBa METAJILTMYECKOTO IIUHKA, CIUIaBbl IMHKA. OKCUJ ¥ TUAPOKCU]] LIMHKA.

71. CocrosiHHEe MOHOB IIMHKA B BOJHBIX PAacTBOpax M HEBOJHBIX aMMHAa4yHBIX pacTBopax. Conu
LMHKA U MUHKAThL. [{UHK Kak KoMILIeKcooOpa3oBaresb.

72. TlpuMmeHeHHE IMHKA U €r0 COCIMHEHU.

73. IlpupoaHble coeNWHEHUs KaJMUS, U3BICUYCHUE KaIMUA M3 OTXOJOB IIMHKOBOTO
npousBojcTBa. Kaamwuii m ero cmmaBel. Okxcug u ruapokcua kaamus. Comu KaaMus.
Bakneiinie KOMIJIEKCHbIE COSTMHEHUSI.

74. CBs3b MeTaUI-MeTaIl B coeAuHeHusX kaamus (+1). [lpuMeHnenne MeTanamueckoro KaamMus
U €r0 COCUHEHUM.

75. Haxoxnaenue prytu B npupoje. [Tomydenue pryru. CBoiicTBa METaNIMYECKONW PTYTH.

AMaJlbramsl.

76. IlpyunHa HU3KOW XHMHUYECKOHW aKTUBHOCTH PTYTH. OCOOCHHOCTH KOH(UTYparuu

(n1)d*°ns?. Ponb MHEpTHOI Maph! BaTEHTHHIX S-2JIEKTPOHOB.



77. Coemgunenusi prytu (+2), okcua prytu. Cynema. Kunoaps. KomriuiekcHble coenuHeHUs
pTYyTH.

78. TlpomsBonnbie pryTH (+1), NX cTpoeHue u cBoicTBa. CBSA3h METAI-METAIT B COCTUHEHUSIX
pryru (+1). JlokazarenbcTBa cymectBoBaHMs 3Toil cBszu. Kamomenb. OcoOble cBoiicTBa
MOHOKPHUCTAJUIOB KaJloMenu. I[puMeHeHune pTyTu U ee COeAMHEHU .

79. OOmas xapakTepUCTHKAa CBOMCTB 3JIEMEHTOB MOJIPYNIBl CKaHAWS (CKaHIUH, WUTTPHUH,
JaHTaH, JAHTAHOWJbBI, AKTHUHMI). MuHepanbl peaKo3eMeNbHbIX 3JIEMEHTOB. MeTobl
MOJIy4YEHUSI METAJIJIOB U UX CBOWCTBA.

80. OcobOennoctn xumuu ckaHgus. COeqMHEHUS CKaHIUS, WTTPHSA, JIaHTaHA, AKTHUHHSL.
OcHOBHBIE YepPThl XUMHUU aKTUHUS.

81. CtpoeHme >IEKTPOHHBIX O0O0JIOUYEK aTOMOB JIAHTAHOWIOB. Du3MUecKre M XHUMHYECKHE
cBoiicTBa aHTaHOUOB. CoeMHEHNS JJAaHTAHOMI0B B AaHOMAJIbHBIX CTETIEHSAX OKHCIIECHUSI.

82. MoOHOTOHHOE W3MEHEHHE CBOWCTB W BHYTPEHHSS MEPHOJUYHOCTh CBOMCTB IPOCTHIX
BEIIECTB U XUMHUYECKUX COCTUHEHUN B CEMEUCTBE JIAaHTAHOUIOB.

83. Oxcujpl, TMIPOKCUIBI U COJIM JAHTaHOUIOB. KOMIUIEKCHBIE COETMHEHUS, IBOMHBIE COJIH.

BrnusiHue JTaHTaHOMTHOTO C)KATHS Ha YCTOWYMBOCTh KOMIUICKCHBIX COCAMHCHUM.
84. PaznmeneHue cMeceil penKO3EMENbHBIX 3JEMEHTOB METOJOM (PaKIIMOHHOTO OCaXKICHHS.

[IpencraBnenue o MeTojaXx MOHHOOOMEHHOW COPOITMU U KUIAKOCTHOM SKCTPAKIIHH.
XpomoTorpadguieckoe pa3aesieHue CMeceid JaHTaHOUIOB.
85. Hcnosip30BaHNE COCTUHEHHUM PEIKO3EMENIbHBIX 3JIEMEHTOB B HOBOM TEXHHKE.
86. OOmas xapaKTepUCTHKA JIEMEHTOB TIOATPYIIIBI TUTAHA.
87. Haxoxnaenue TutaHa B mpupojae. CylnHOCTh MOJYYCHHs TUTaHA U3 MUHEPAITBHOTO CHIPHSI.

Mertannuyeckuit THUTAaH, CBOﬁCTBa, IIPUMCHCHHUC. CnaBbl TUTaHA.

88. ®opmMmbl HaxoXaeHHs TUTaHa (+4) B BOJHBIX pacTBOpax. ['MAPOIU3 raloreHu 0B TUTaHA.

Turanartsl. ['Maponu3 TUTaAaHATOB.
89. Ilpouecchl ctapeHus: CoeIMHCHUH TUTaHa. [Iporecchl OJISIIUU U OKCOJISIIUH. | HIIPOKCHIBI 1

OCHOBHEBIC CONHM THUTaHa. KoMIIIeKCHEIE COCAMHCHUA THTaHA. I[I/IOKCI/II[ THUTaHa MW €TI0
NIPUMCHCHUC.

90. COGI[I/IHGHI/IH TUTaHA B HU3MIUX CTEIEHAX OKUCIEHUs. MOHOOKCH TUTaHA.

91. MuHepanbHOe Cbipbe IUPKOHUS U raduus. IlpuHumnsl nomyyenus meranioB. CBoiicTBa
MOHOB IIMPKOHUS (+4) u radpuus (+4) B BOAHBIX pacTBopax. [ 'mapoxkcuasl nupkonus (O-, O-
n 0O-). CoBpemeHHBIE METOJbl pa3fefeHUss LHUPKOHMA M rapHHUs. (TOPUUPKOHATHI H

¢Topraduatsl. [IpuMenenne coeTMHEHNI IMPKOHUS, TaHUSI U UX COSAMHEHHH.



92.

93.

94.

95.

96.

97.

98.

99.

100.

XapakTeprucTHKa XUMHUUECKUX CBOUCTB 1043 (pe3epdopaust). CylHOCT METOI0B CHHTE3a U
uaeHTHPUKAIIT pe3ephopausl.

OOm1ast xapaKTepUCTHKA HJIIEMEHTOB MOATPYIIIHI BaHAIUS.

Haxoxnenue Bananus B npupoze. CrnocoObl M3BICUYEHUS BaHAIUs U3 Py U IOJIy4EHUs
MeTtajimyeckoro BaHaausa. CBoiicTBa Meraimdeckoro BaHaaus. CoeaMHEHUs BaHAIus B
pasHbIX cremneHsx okucieHus. CocTosHMe MOHOB BaHaaus (+5) B KHUCIBIX U IIEIOYHBIX
BOJHBIX pacTBopax. [IpuMeHenne BaHausl, crijlaBbl BaHA M.

Munepansl HHOOMS M TaHTana. [IpuHIUNBl ModydeHust U cBoiicTBa MetamuioB. CocTosHUE
MOHOB HHOOWA (+5) u TaHTana (+5) B KUCHBIX W IIEJIOYHBIX pacTBopax. OKCHUIBl U
TUAPOKCUABI, COJH, KOMIUIEKCHbIe coequHeHus. HuoOaTel u TaHTanmaTel. MeTtosl
pasneneHus HIOOUS U TaHTaJa.

[Ipumenenne HHOOWS, TaHTala W WX coeauHeHWid. Nb3Sn  cBepxmpoBojsiiee
MeTajuimdeckoe coeauHeHne. CyllHOCTh M 3HAYEHUE SIBJIICHUS CBEPXIPOBOIUMOCTH IS
Pa3BUTHS HOBEMILICH TEXHUKH.

OO11as XapakTepUCTUKA AIEMEHTOB MOArPYIIIBI XpOMa.

MuHepanbHOE ChIpbe XpoMa. [IpuHIUIIEI TepepaboTKH XPOMHUCTOTO kene3Hska. CBoicTBa
Metauimaeckoro  xpoma. CrmmaBel  Xpoma. Baxneimue coemuHeHust xpoma  (+3).
Kommnekcusie coeaunenus xpoma (+3), amMmmuakaThl, KBacibl. XpoMmuThl. CoenuHeHus
xpoMma (+6), X CBOKCTBA.

Munepansl mMonubaeHa U Bosbpama. MeroApl MOJNydeHUS METAUIOB. XUMHUYECKHE
coenuHeHus: MosmbOeHa U Bosb(pama. OKCUIBI U TalOTEHU bl MOJUOACHA U BOJIbppama.
Mounu6neHoBbie U BoJbGpaMoBbie KHCIOTH. CocTosiHue MonubOnaeHa (+6) u Boibhpama
(+6) B BoanbIx pacTBopax. M3zononucoenunenus. ['erepononucoennnenus. Kapoumsi.

COGI[I/IHeHI/ISI MOJ'II/I6I[CH8. u BOJ'IB(l)paMa B HHM3KHMX CTCIICHAX OKHUCICHHA. BOJIB(bpaMOBBIe

OpoH3bl. MonubieHoBas U Bosib(hpamoBas cuHb. [IpuMenenne MonbieHa U BoJabpama.

MOJ'II/I6I[CH u BOJIB(I)paM KaK OCHOBA NPOU3BOJACTBA KAPOIIPOYHBIX U TBEPAbIX CIIJIaBOB.

101.
102.

103.

COGI[I/IHGHI/IH 9JICMCHTOB CO CBA3bIO MCTAJIJI-MCTAaJLJI (KHaCTepHLIe COGI[I/IHGHI/IH).
O6ma51 XapaKTCpUCTUKa Mapradia. HpI/IpOI[HBIe COCOUHCHUA. HpI/IHLII/IHLI MOJIYYCHHUA

MCTAJlIIOB. OKCI/I,Z[LI, THAPOKCUABI, TAJIOTCHUABI U JPYIUC COCAUHCHU.
061_[[2151 XapaKTCpUCTUKA IJICMCHTOB TPpUAAbI KEJIC3a. HpI/IpOIlHBIC COCOAMHCHUA. HpI/IHLII/IHLI

MOJIYYCHH A MCTAJUIOB. OKCI/II[BI, TUAPOKCUBI, TAJIOTCHUABI U APYI'UC COCAUHCHUS.



104. TIpoGneMbl U TMEPCIEKTUBBI PA3BUTHS HEOPTraHMYECKONW XUMHH. 3aaydl CHHTE3a HOBBIX
HEOPraHUYECKHUX COEJUHEHMM C 3a/JlaHHBIMM CBOWCTBaMU (MOJIYIPOBOJHUKH, TYTOIJIaBKHE
U CBEPXIIPOBOJAILNE CIUIABHI, KJIACTEPHI U T.[1.).

105. ®u3HKO-XUMHUYECKUE METO/IbI UCCIICTOBAHHUS HEOPTaHUIECKUX COCTMHEHUH.

106. ITpoGiiema moTydeHHs BEIIECTB CBEPXBBICOKOW YHCTOTHI.

107. Meramnoopranndeckasi 1 OMOHEOPraHNYECKast XUMUSI.

iy Pa3padoruuk:

.

K.X.H, A. B. Kamesckuii




[Iporpamma cocraBieHa B cooTBercTBUM C TpeboBanusmMu PI'OC BO u ¢ yderom
pexomengauuii [TOOIl mo nHampaBnenuto u npodwmwio moarotoBku 04.03.01 — «Xumusy.
[Iporpamma paccMoTpeHa Ha 3aceganuu Kadenpsl 00meil 1 HeOPraHMYECKOW XUMUHU

«09» nrons 2026 r., npordkon Ne 6.

3aB. kadenpoii /A. YO. Cadponos/

Hacmoswas npoepamma, ne modicem bblms 60Cnpouzeedena Hu 6 Kaxkoil ghopme 6es

npeosapumenbHo20 NUCbMEHHO20 pa3peuteHus Kagheopvl-pa3spabomuuxa npocpammul.



