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Cenenusi 00 yrBep:K/IeHUM:

YTBepkaeHa Yu€HbIM COBETOM (haKyIbTeTa

(mporokoa Yuénoro cosera (akynbrera Ne 6a ot 12.03.2020)

Ha 2020 rox nabopa

Opnob6peHa Ha 3acelaHui METOIUYECKOW KOMUCCUU

(mpoTokoa MeToauuecKoi komuccuu ¢akyabTera Ne 5 ot 27.02.2020)
OnoOpena Ha 3acenanuu kadeapsl EJ]

(mpotokoin Ne 6 ot 20.02.2020) _H.H. Muxaitnopa

YTBepkaeHa Yu€HbIM COBETOM (aKyIbTeTa

(mpotokon Yuénoro coera dakynbrera Ne 6a ot 11.03.2021)

Ha 2020 rox Habopa

Opno6pena Ha 3aceJaHUU METOINYECKOM KOMUCCUU

(mpoTokon MeToarYeckoi komuccuu Gaxynprera Ne 3 ot 25.02.2021)
Onobpena Ha 3acenanuu kadeapsl EJI

(mpotokon Ne 6 ot 17.02.2021) _A.T". XKXykosa

YTBepkaeHa YU€HbIM COBETOM (aKyIbTeTa

(mpotokon Yuénoro cosera dakynbrera Ne 8 ot 15.03.2022)

Ha 2020 rox Habopa

Opno6peHa Ha 3aceJaHUU METOINYECKOM KOMUCCUU

(mpoTokon MeToanyeckoi komuccuu Gpaxynprera Ne 3 ot 28.02.2022)
Opnobpena Ha 3acenanuu Kadeapsl EJ]

(mpotokon Ne 6 ot 16.02.2022) _A.T". XKXykosa

VYr1BepxkaeHa YUE€HbIM COBETOM (haKyJbTeTa

(mpotokon YuéHoro coBera akyiprera Ne 7 ot 16.03.2023)

Ha 2020 rox Habopa

Onobpena Ha 3aceJaHUH METOANYECKONH KOMUCCUH

(mpoTokon MeToanYecKoi komuccuu Gaxynbrera Ne 3 ot 17.02.2023)
Opnobpena Ha 3acenanuu kadeapsl EJ]

(mpotokon Ne 6 ot 26.01.2023) _A.T". XKXykosa
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KOMITETCHIIMM OCHOBHOM Npo(deccroHanbHOi 00pa30oBaTeIbHOM MPOrpaMMbl OakajaBpraTa.

IK-1

®opmupyemMble KOMIIETEHIIUH

Tabnuna 1 - @opmupyeMble TUCUUILUIMHON KOMIIETEHIIUU

HaumenoBanue BUJa | HamuMeHOBaHUE KaTero- Kon 1 Ha3Banne KoMIIETEHIINHA
KOMIIETEHIINU (yHugepcaib- _
Has, obwenpogeccuonanvras, P HI:I (rp yHHH) KOMITETCH
npogeccuonanvras) 85071
npodeccuoHaIbHAs buonorus u Xumus ITIK-1 CriocobeH npuMeHsTh 3HAaHHS B

o0acTi OMOJOTMU M XUMUH Ul PELICHUS
NPUKJIAJHBIX 3a/1a4 00pa3oBaTeIbHOI aes-
TEJIbHOCTHU

NuHaukaTopbl 10CTHKEHUSI KOMITEeTeH M i
Tabnuia 2 — MHauKaTOphl JOCTHKEHHS] KOMITIETSHITUH, GO

MHPYEMBbIE TUCHHUIUIMHON

Kon n Ha3zBanme xoMIleTeH-
ouu

HNunukaTopsl JIIOCTHKEHUA
koMmrrereurnu mo OITOIT

JMCUMIUTMHBL U TIPAKTHKHU, POPMU-
pytouue komrerenuuo OIOIT

I1K-1 CniocobeH npume-
HATH 3HAHUS B 00JaCTH OMO-
JIOTMM W XMMHUU JIJIS peliie-
HUS NPUKJIAJHBIX 33734 00-
pa3oBaTENbHON IS TEIBHO-
CTH

[IK-1.1 OOnamaer HaBbI-
KaMH HCIIOJIb30BaHUS B TIPO-
(deccuonanpHOil  oOpa3oBa-
TENBHOU JIEATEIBHOCTH CH-
CTEeMaTH3UPOBAHHBIX TEOpe-
THYECKUX W  MPAKTUICCKUX
3HAaHUI XUMHUYECKUX HAYK

IIK-1.2 OOnamaer HaBbI-
KaMHU WCIIOJIb30BaHUSl B IPO-
¢deccuonanpHOl  00pa3oBa-
TEJILHOW JIEATEIILHOCTH CH-
CTEeMAaTU3UPOBAHHBIC TEOpPE-
TUYECKHE U  MPaKTUYECKHE
3HAHUS OUOJIOTUIECKUX HAYK

b1.B.02 ®usunyeckas reorpadus
b1.B.03 Buoreorpadus

b1.B.04 Dxonorust pacTeHu U xu-
BOTHBIX

b1.B.05 DBomtonnonHas (¢husuoo-
THS

b1.B.06 OCHOBBI TOKCUKOJIOTHH
b1.B.07 Xumusi nepexoaHbIX 3J1e-
MEHTOB

b1.B.08 Xumuueckuii 3KCIepuMEHT
B IIKOJIE

b1.B.JIB.01.01 [Mpodunaktrka
BPEIHBIX MPUBBIUEK U (POpPMHPOBa-
HHUE 3/I0pPOBOT0 00pa3a KU3HU
b1.B.Z1B.01.02 buonorus mnona u
PEeNpOIyKTUBHOE 37J0POBHE
b1.B.JIB.02.01 Xumus 6nonoruye-
CKH aKTHUBHBIX BEIIIECTB
b1.B./1B.02.02 IlpupoaHsle u cuH-
TETUYECKUE aHTUOKCHIAHTHI
b2.B.01 (IT) IIpousBoacTBeHHAas
npaktuka. llpenmumniaomnas mpak-
THKA

3HaHus, ymMeHus, HaBbIKU (3YB) mo nucunminne
Tabnua 3 — 3Hanusi, yMeHHMsI, HaBbIKU, GOPMUpPYEMbIE AUCIUIITUHON

HATH 3HAHUS B 00JacTH
OMOJOTHH U XUMHH IS

KaMH HCII0JIb30BaHUs B MPO-
(beccuonanbHOM 00pa3oBa-

3HAHUH XUMHYECKHUX HayK

Kon u Ha3zBanme xomre- | IHaUKATOpBl  JTOCTMXKEHUs | 3HaHUS, yMeHus, HaBelku (3YB), ¢op-
TCHIIUHN KOMIIECTCHINHU, 3aKpPCIJICH- | MUPYCMbIC )IHCHHHHHHOﬁ

HBIE 3a JUCLUIUIMHOMN
[IK-1 Cnocoben npume- | [IK-1.1  O6nagaer HaBbl- | 3HaeT:

- OCHOBHBIE TMOHSTHUS KJIACCUYECKOW U
(bU3MIECKO XUMHUH;

pelieHrs  TPHUKJIAJHBIX | TENbHON AESITENbHOCTU CH- | - CHCHU(PUICCKYI0O XUMUYECKYIO TEPMHU-
3aja4  00pa30oBaTeNbHON | CTEMATU3UPOBAHHBIX TEOPE- | HOJIOTHIO
NeSATETbHOCTH TUYECKUX U TMPAKTUYECKHUX | YMeEeT:

- OOBSCHATHh W aHAIM3UPOBATH 3aKOHO-
MEPHOCTH XUMHUYECKHUX ITPOLIECCOB U SIB-
JICHUM

Bnaneer:

- KJIACCUYECKUMHU M COBPEMEHHBIMU Me-
TOJAMHU aHaJIN3a BEIISCTB




2 O0béM M TPYI0EMKOCTH JUCHHUILVINHBI 10 BUAAM Y4eOHBbIX 3aHATHIl. POpMBI IPOMEIKY-
TOYHOH aTTEeCTANMH.
Tabnuna 4 — O6beM U TPYI0EMKOCTh TUCIMILIMHBI 10 BUAM Y4eOHBIX 3aHATHHA
O06BEM yacos 1o Gop-
MaM 00y4YeHHs
010]0)
1 O6mas TpyA0eMKOCTh TUCITUTUTHHBI 180

OO0mas TpyA0€MKOCTh W BUJIbI Y4eOHOW PabOTHI 11O TUCIIH-
IUTHHE, TPOBOAMMBIE B Pa3HBIX Gopmax

2 KonrtakTHas paboTta oOydaromuxcs ¢ IMpernojaBaTesieM
(o BuIaM y4eOHBIX 3aHATHII) (BCETO)
Aynuropnas pabota (Bcero): 60

B TOM YHCJIC:

JIEKIIAHN 24

MPAKTUYECKHUE 3aHATH, CEMHUHAPHI 36

PaKTUKYMBI
1ab0paTopHBIE paOdOTHI
B MHTEPAKTHUBHOH hopme
B JICKTPOHHOU (hopMme
BreaynuTtopnas pabora (Bcero):
B TOM YHCIIe, WHAWBUAYyaJbHas pabora oOyd4aro-
IIMXCSI C IPeno/iaBaTeIeM
MOJI'OTOBKA KYPCOBOM pabOTHI /KOHTAKTHAs paboTa
TpYyNIOBasi, WHIWBUAyAJIbHAS KOHCYJIbTALUS U
WHbBIE BUJIBI yU4eOHOH JeATeIbHOCTH, IIPelyCMaTpHBaIO-
1€ TPYNIOBYIO UM UHAUBUAYAIbHYIO paboTy o0yua-
IOIIMXCSI C MPEHOIaBaTelIeM)
TBOpYecKas pabora (dcce)
3 CamocrostenbHas pabota o0yyaromuxcs (Bcero) 84

4 HpOMC}KYTO‘-IHafl aTTecTranusa 06yanOHI€FOC$I Dx3amed 8 ceMecTp
36

3. YueOHO-TeMaTHYECKHUi UIAH U cOAepKaHHe THCIUILIMHBI.
3.1 YueOHO-TeMaTHYeCKH I IJIAH
Tabnuna 5 - YueOHo-TeMaTuyeckuil miad ouHoH opmbl 00yueHus

é: & Buabl y4eOHbIX 3aHATHI, BKJIIO-
= yasi cCaMOCTOAITEJIbHYI0 padoTy 00y-
2 é = YAKIIHUXCHA U TPYA0EMKOCTh
g S S (B uacax) DopMbI TEKy-
Ne Pazgen S = 1Iero KOH-
B3 ayNTOPHbIE  [CAMOCTOSI-
n/n [ AUCHUIIMHBI ) TPOJIsl ycneBa-
=4 yueOHbIe 3aHATHS TeJbHAasl
€MOCTH
BCEro |JeKnuu | ceMuHapbl, | padora
npakTuyeckue| 00y4uaro-
3aHATHSA IuXxcs
1. | Beenenwe B mpenmer. | 23 3 3 17 Omnpoc
OOmast ~ xapakrepu-
CTUKA  NEPEXOAHBIX
JJIEMEHTOB.
2. | Xapakrepuctuka d — | 98 18 30 50 Ompoc
3JIEMEHTOB I-VIII
TpyIIL.




> Buapbl yuyeOHbIX 3aHATHH, BKJIIO-
2 | 4as camocTosITeLHYIO PaGOTY 00Y-
2 é = YaOIMNXCH U TPY10eMKOCTh
g S S (B yacax) DopMbI TEKY-
Ne Paznen S = 1IEro KOH-
/1 |TACHHMILTAHBI 3 AYAMTOpHRBIE — (CAMOCTOS- TPOJIsA ycleBa-
=4 yueOHble 3aHATHUS TeJbHasA eMOCTH
BCEro |JICKIUU | CEeMUHAPBI, pabora
npakTu4eckue| 00y4aro-
3aHsATHUS IuXCcs
3. | Jlantanounsr u axtu- | 23 3 3 17 KonTposs-
HOM/IBI. HBII TecT, ce-
MUHAp
DKk3amMeH 36
Hroro 180 24 36 120
3.2. Conepxxanue 3aHATHI 110 BUIAM y4eOHOI padoThI
Tabnuna 6 — ConepkaHue TUCIUILUIMHBI
Ne HaumenoBanue pa3jgeJia auc-
Conep:xxanue
n/n HUILIMHbBI
1 Pa3znen 1. Benenue B ripeaMer.
OO6m1ast xapakTepucTUKa mepe-
XOJIHBIX 2JIEMEHTOB.
Cooeparcanue 1eKYUOHHO20 Kypca
1.1. | Benenue B mpeamer. OOmas xa- OOmiast XapakTepUCTUKA TEPEXOJHBIX DJIEMEHTOB.
pakTepHucTUKa Mepexoanbix ne- | OcobeHHocTu cTpoeHus atoMoB d- u f-anementoB. Opou-
MEHTOB. TaJbHBIE PAJINYChI, SHEPTHUH MOHU3AIUHU, CPOJCTBO K IJIEK-
TpoHy. MHoOroo6pasue crenenei okucinenus. OTau4us ot
AJIEMEHTOB TJIaBHBIX MOATPYNI. BrICOKME CTeNIEHU OKHCIIe-
HUS U MOJIEKYJISIpHBIE coelMHeHus. Hu3kue crenenn okuc-
JIEHUSI U COCJIMHEHHS TIEPEeMEHHOr0 cocTaBa. Merauue-
CKO€ COCTOSIHUE MPOCTHIX BelecTB. CXOACTBO U pa3nuyus
AJIEMEHTOB TIEPBOTO, BTOPOTO M TPETHETO MEPEXOIHBIX Psi-
noB. JlantanounHoe cxxatue. [1oBBIIIIEHHOE CXOACTBO 3Jie-
MEHTOB - 3JIEKTPOHHBIX aHAJIOTOB BTOPOTO U TPETHETO Psi-
JIOB.
Tembl npakmuyecKux/ceMuHapcKux 3aHamutl
1.2 | Obmas xapakTepucTuKa mnepe- OO01mas xapakTepuCcTUKa MEPEXOAHBIX dJIEMEHTOB.
XOJIHBIX 2JIEMEHTOB.
Pa3gen 2. Xapaxtepucruka d —
anemenToB |-VIII rpynn
Codeporcanue 1eKYUuoHH020 Kypca
2.1 | Menp, cepebpo, 30J10TO. OO0mras xapakTepucTuka 3J1eMeHTOB. CTpoeHHEe aTOMOB,
BO3MOJKHBIE CTETICHU OKUCJICHUS B cOeTMHEHUsAX. Crenu-
¢duKka oHO3apsATHBIX HOHOB ¢ KoHurypanuen d10. I1po-
CTBIC BellecTBa: (PU3NUYECKUe U XUMHUUECKHUE CBOICTBA.
Camopoaabie MeTasuibl. BaxkHelme OMHapHbIe XUMUYe-
CKHE COEJUHEHUS: OKCH/IbI, TaJIOT€HU/IbI, XalIbKOT€HU/IbI.
XuMHS BOAHBIX pacTBOPOB. OKUCIUTEIBHO-BOCCTAHOBH-
tenpHbIe cBoMicTBa Cu(l) m Cu(Il), Au(l) u Au(IIl). Kowm-
IJIEKCHBIE coequHeHus. bruonornueckoe 3HaueHHe.
2.2 | llonrpymnma nuHka OOmrast xapakTepucTuka 3yeMeHToB. CTpoeHHe aTOMOB,

BO3MOJXKHBIE CTETIEHU OKHUCIJIEHUA B coenHeHusx. OcobeH-
Hoctu coeauHenuit prytu (I). Ilpoctelie BemiecTBa:




n/n

HaumeHoBaHue pa3ieJia quc-
IUILIAHEI

Conep:xxanue

duznyecKre U XMMHUYECKHE CBOMCTBA. Y HUKAJIbHBIE CBOM-
cTBa MeTraiuimyecko prytu. [Ipumenenune. Baxueitmume
OMHapHbIE XMMHYECKHUE COCIUWHEHHUS: OKCHJbI, rajiore-
HU/JIbI, XaIbKOT€HUIbl. XMMHUS BOJIHBIX PACTBOPOB. Y CTOM-
YHBBIC KATHOHHBIC U aHHOHHBIC (HOPMBI. AMQOTEPHOCTH
LMHKAa. AKBaKaTHUOHBI U THAPOKCOAHUOHBI. buonornyeckoe
3HAYCHHE.

2.3

d-snmementsr IV rpymmsl, d-
3JIEMEHTHI V IpyMNibl.

OOmras xapakTepucThka 31eMeHToB. CTpOCHHE aTOMOB,
BO3MOJKHBIE CTEIIEHN OKUCIICHUA B COEANHEHUAX. XUMUYE-
CKU€E CBOMCTBA.

2.4

IToarpynna xpoma

OOmas xapaktepuctuka 3meMeHToB. CTpoeHue aro-
MOB, BO3MOXXHbI€ CTEIEHHU OKHUCJIEHUS B COCIUHEHUSX.
Haubonee xapaxrtepusie crenenu oxucienus: Cr(III),
Mo(VI), W(VI). Ilpoctsie BemiecTBa: GU3NYECKUE U XUMU-
yeckue cBoicTBa. [IpHunHbI TYronjaaBKoCTH MOJIUOIeHa U
Bosb(ppama. [IpuMeHeHue B criennaIbHBIX CIIaBaX. Xpo-
MHUpPOBaHHE MeTaJIoB. BakHelmine OuHapHbIE XUMUUYE-
CKHE COCAVHEHUS: OKCUIbI, TATIOTCHU/IbI, XaIbKOTE€HUbI.
3aBUCHUMOCTb CBOMCTB OT CTENEHU OKUCIeHUs. Tepmuue-
CKO€ JUCHPONOPLUOHUPOBAHUE HUBIIUX TaJOT€HUJIOB.
XpomoBasi KUCIIOTa, XpOMaThl U AUXpoMaThl. KucioTtel Mo-
nubseHa u Bosb(ppaMa U UxX npousBoHbie. KomiuiekcHbie
CoeIMHEHUS. AKBa- U THAPOKCOKOMILIEKCH. MHOTr0oo0pa-
3ue komiuiekcoB xpoma (I1I). buomornueckoe 3HaueHHE.

2.5

[Toarpynna mapranna

OOmias xapakTepuctuka 31eMeHToB. CTpOEHHE aTOMOB.
MHoroo0pa3ue creneHeil OKUCIeHHs. SnepHbIil cuHTe3
texHeuus. [IpocTeie BemecTBa: pu3nyecKkue U XUMHYECKHE
cBoiicTBa. [Ipumenenne. Baxxneiimue 6MHapHbIe XUMUYe-
CKHME COCAVHEHUS: OKCHUIbI, TATIOTCHU/IBI, XaJIbKOIC€HUIBI.
XuMHs BOAHBIX PACTBOPOB. YCTOWYMBBIE KAaTHOHHBIE U
aHUOHHBIE (POPMBI. Y CTONYMBOCTH KATHOHOB Mn?* B BOJI-
HBIX pacTBopax. Mapranuesas KuciaoTa. OKUCINUTENbHbBIE
CBOMCTBA MEPMAHTAHATHOIO MOHA. Y CTOWYMBOCTB IPOU3-
BoaHbIX perus (VII). KommiekcHble cOeMHEHHUS.

2.6

Keneso, k00anbT, HUKEIHL

OO6mrast xapakTepucTHKa 3yieMeHTOB. CTpoeHue aro-
MOB, BO3MO>KHbIE CTEIIEHU OKUCIIEHHS B coequHeHusX. [1o-
HHUXKCHHUEC BBICHIUX U XapaKTCPHBIX CTeNneHer OKHUCIIEHU T10
CPaBHEHHMIO C NMOATpyIIoi Mapranua. [IpocTeie BemecTsa:
buznyeckue U XUMHUECKue cBoiicTBa. Posb xkenesa u ero
CIUIaBOB B UCTOpUHU IMBHWIM3anUU. COBpEeMEHHbIE NPUMeE-
HEHUS METAJJIOB TPHA/Ibl JKejle3a U CIJIaBOB Ha UX OCHOBE.
Baxuelimme OuHapHble XWMHYECKHUE COETUHEHHUS: OK-
CHAbI, TaJIOFCHUAbI, XaJIbKOT'CHUIHI. Xnumus BOAOHBIX pac-
TBOPOB. YCTOHYMBBIE KATUOHHbIE W AHUOHHBIE (DOPMBI.
I'mppomus conent xeneza. KoMmrulekcHble cOeIUMHEHUS.
OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOWCTBA KOMILIEK-
coB Fe(Il) u Fe(Ill), Co(Il) u Co(Ill). MuorooGpa3sue u
YCTOMUMBOCTh KOMIIJIEKCOB C 3JIEKTPOHHOW KOH(UTrypa-
nueii d°. Buonornyeckoe 3HadYeHwue.

Temwi

I’lpaKn’IMQQCKUX/CEMMHapCKMX 3aHAMUlL

2.7

Mens, cepedpo, 30J10TO.

XHUMHYECKUEe CBOMCTBA MeH, cepedpa H 30JI0Ta




Ne HaumeHoBaHue pa3ieJia quc-
n/n IHUILJINHBI

Conep:xxanue

2.8 | Menp, cepebpo, 30710TO.

Pemienune skcnepuMeHTANIBHBIX 3a4a4 Mo Teme: «Menp, ce-
pedpoy.

2.9 [Toarpynna nuHka

XUMHYECKUE CBOMCTBA IMHKA, KAAMHUS U PTYTH.

2.10 | Iloarpynma xpoma

XUMHUYECKUE CBOMCTBA COEIUHEHUHN XpoMa.

2.11 | Pemenue 3kcriepuMEHTATBHBIX
3agau no Teme: «lloarpynmna
LIMHKA, XPOM U €ro COeIuHE-
HUSIH»

Pemenue sxkcnepuMeHTalIbHBIX 3a1a4 1o teme: «Iloa-
rpyInmna uHKa, XpOM U €r0 COCIMHEHUS)

2.12 | lloarpymnma maprasma

XUMHYECKUE CBOMCTBA COCIMHEHUN MapraHua

2.13 [Toarpynmna maprasia Perienre skCriepuMEHTAIBLHBIX 337124 110 TeME:
«Maprasel u ero CoeIMHCHUSD

2.14 Keneso, k0OaIbT, HUKETD. XuMHYecKUe CBOMCTBA COeIMHEHNUH Kelle3a, KobaabTa 1
HUKEJIS

2.15 J’Kene3o, k00aabT, HUKEb. Pemenue skcnepuMeHTANIbHBIX 3a7a4 Mo Teme: «OKeneso,
KOOAJIbT, HUKEJIbY.

2.16 [1naTHHOBBIE METAJLIIBI. [TnaruHOBBIC MeTaiLTBL. OO0IIas XapaKTePUCTHKA

sneMeHTOB. CTpOEHHUE aTOMOB, BO3MOKHBIE CTEIICHU
OKHCIIeHHs B coequHeHusX. [Iponeccr appunaxa.
[Ipocteie BemecTBa. [IpuurHbI BBICOKOM IIIOTHOCTH U
TYrOIUIaBKOCTH. XMMHYECKass HHEPTHOCTh. [lepeBos B
pacTtBop OJIaropoAHbIX MeTauIoB. BaxHeiine OuHapHbie
XUMHUYECKHE COEIMHEHUS: OKCU/IbI, TaJIOT€HU/IbI,
XaJIbKOTeHHUIbI. TeTpaoKCHIbI OCMUS U PyTEHHUS.
KommuiekcHsle coenqunenus. Pa3HooOpa3zne KOMIUIEKCHBIX
COEIMHEHUH INIATUHOBBIX METAJIOB M €r0 MPUYUHBI.

Pasnen 3. Jlantanouasl 1 akTH-
HOMJEI.

3.1 | JlanTaHOMIBI U AKTUHOMWIBI

Jlantanouas! U akTUHOUABL. JlanTaHOMIBI. OO0IIas xapak-
tepuctika. OCOOEHHOCTH CTPOEHHUs] aTOMOB, NPUYMHBI
CXOZICTBA 3JIEMEHTOB, BO3MOKHbIE COCTOSIHUSI OKUCIICHUS.
Copepxanue B npupoge. Paznenenne anementos. dusunue-
CKH€ M XMMHUYECKHE CBOWCTBA MPOCTHIX BELIECTB. XUMUYE-
CKHE CBOICTBA COEAMHEHUN JTaHTAaHOUAO0B. OKCHUIBI U TH]I-
pOKcoIpou3BoiHbIe. ["amoreHuabl u Apyrue OUHapHbBIE CO-
eMHEHHsI. XUMHs BOJHBIX pacTBOpoB. OCcOOEHHOCTH Iie-
pHS ¥ €BpOIHUSL.

AxtuHouzapl. OOmas xapakrepuctuka. OcoOeHHOCTH
CTPOEHHS aTOMOB, CpaBHEHHE C JJaHTaHOUaMu. Pa3H000-
pasue coctossHu okucienus. Coaepxanue B npupoje. Pa-
JIMOAKTHBHBIE CEMENCTBA TOPHUsl, ypaHa U akTUHMA. Snep-
HBIE PEAKIUU U CUHTE3 3JIEMEHTOB. DU3NUECKUE U XUMHU-
YECKHME CBOMCTBA IPOCTHIX BelecTB. llepnoamyHocTs B 13-
MEHEHUHN XUMUYECKUX CBOWCTB, CXOJCTBO C IPYTUMHU dJle-
MEHTaMH, JICJICHHE Ha IIOJICEMEIiCTBA.

Temwi npaKmuQQCKMX/CeMuHClpCKUX 3aHAMUL




HaumeHoBaHue pa3ieJia quc-

HUILTHHBI Conepxanue

n/n

3.2 JlaHTaHOUABI U AKTHHOUIBI Jlantanounasl. O0mias xapakrepuctaka. OcoOOCHHOCTH
CTPOCHHsI aTOMOB, MPUYHMHBI CXOJICTBA SJIEMEHTOB, BO3-
MOJKHBIE COCTOSTHUS OkucleHus. CoaepKaHue B PHUPOJIC.
Paznenenue snemenToB. Ousndeckre U XUMHUECKHE CBOM-
CTBa MPOCTHIX BemecTB. OCOOEHHOCTH IepUs U €BPOITHSI.

AxtuHonapl. OOmas xapakrepuctuka. OcoOeHHOCTH
CTPOCHHsI aTOMOB, CpaBHEHHUE C JaHTaHOMAaMH. PazHoo0-
pasue coctosuuii okucienus. Coaepsxkanue B npupoje. Pa-

JUOAaKTHUBHBIC ceMencTBa TOpUA, YpaHa U aKTUHUA.

4 IlopsiioK OLIEHMBAHUS YCIIeBAeMOCTH U C(hOPMUPOBAHHOCTH KOMIIETEHIIMA 00y4aro-
IIEerocsi B TeKyleil 1 MpOMe:KyTOYHOM aTTecTaluu.

J1J1g IONIOKUTENBHON OLIEHKHU 10 pe3yIbTaTaM OCBOSHUS AUCLUUIUIMHBI 00yJaroIeMycst He00xo-
JAUMO BBITTIOJHHUTD BCC YCTAHOBJICHHBIC BUAbI yqe6H0ﬁ pa60TBI.

Tabmuua 7 - banmpHO-peHTHHrOBas OIIEHKa pe3yabTaToOB yuyeOHOUW paboThl 00yJaromuxcs Mo
BusaM (bPC)

VueOnast pa- | Cymma | Bunsr u pe3ynbrarsl OueHka B aTTeCTALUH bamnmbr
0ota (Buapl) | 6amwioB | y4eOHOH paboThI
9 cemecTp
Texymas yue6-| 80 [[locemenue 3ansTuii(l10 6amioB 3a 100%  mocemenne| O -10
Hasg pabota B (Hanmu4uMe  KOHCIICK-|ayJAMTOPHBIX 3aHATHH
cemectpe (Ilo- TOB JIEKIUH, BBIMOJI-
CCIIIEHNE 3aHs- HeHHe J1a0. pador)
TAH TIO0 paciu- 3amuTta  mpakTde-|2 6asiia 3a 0hOPMIICHHYIO B COOTBET- 0-32
CaHUI0 U BBI- ckux pador (1 pabor)./cTBUM ¢ TpeOOBAHUAMHU U 3aIIUIICH-
MOJIHEHHE 3a/1a- HYI0 JabopaTopHYIO padboTy
HUI)
CPC BrbInosHeHNE UH-|8 0aJJI0B 32 TPaMOTHOE U YETKOE U3- 0-8
JTVBHUIYaIbHOTO 3a/1a-|JI0KEHHUE TIOHATHITHOTO armapara
HUSI
CPC — Ttekymee Te-|1 TecTOBBIN cpe3 3a KOTOPHIA MOKHO 0-10
CTUPOBaHUE noayuuts 10 6an0B
HToro no Tekyieii padbore B ceMecTpe 0-60
[TpomexyTou- 40  |Teoperuueckuit Borpoc|2() 6a/110B 32 TEOPETUUECKHUI BOIPOC 0-20
Hasl aTTeCTaIus
(ox3amen) [Mpuknanxoe 3aganue |20 6a/J10B 32 IPaBUIILHO BBIIIOJIHEHHOE 0-20
3aJaHuC
Hroro 3a yx3amen 0-40
CyMmapHasi olleHKa 10 JMCHUILINHE: Cymma 6au1oB TeKyIlel 1 MpOMeXXyTOYHOH aTTe-
cram 51 —100 6.

[TepeBon 6amioB u3 100-6amibHOM MIKaibl B OYKBEHHBIH SKBHBAJICHT 3a4ETHON OLIGHKH

Cymma 0asiioB Ormerka ByKkBeHHBIH JKBUBAJICHT
AJISA AU CIUTIIHHBI
86 — 100 5 OTnuuHO
66 — 85 4 Xopo1io
51-65 3 Y 10BIETBOPUTENIEHO
0-50 2 HeynoBieTBOpUTENBHO

5 MarepuajbHO-TEXHHYECKOE, IPOrPaAMMHOE H Y4eOHO-MeToAuYecKoe obecnevyeHue



JAMCHUILIUHBI.
5.1 YueOHnas auTeparypa

OcHoBHasi yueOHasi IUTEepaTypa

1 HecrepoB, A.A. XuMus TEpexXOIHBIX JJIEMEHTOB: ydeOHoe mocobue / A.A. Hecrepos,
E.M. basn, U.B. Peibanbuenko. — PoctoB-na-Jlony: FOxubiii dhenepanpablii yauBepcurer, 2015. — 68
c.. TalJI. — Pexum JocTymna: 1o MOJIITUCKE.

URL.: https://biblioclub.ru/index.php?page=book&id=461988 (nata obpamenus: 15.11.2020). — ISBN
978-5-9275-1676-6. — TekcT: 2IEKTPOHHBIH.

2. JlapuueB, T.A. OcHoBBI XUMUU 37eMeHTOB: yueOHoe mocodue / T.A. Jlapuues, T.FO. Koxy-
xoBa. — KemepoBo: KemepoBckuii rocynapctBeHHbiil yuuBepeuret, 2012, — 147 ¢. — Pexxum nocryna:
no mnoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=232759 (nara oOparieHus:
15.11.2020). — ISBN 978-5-8353-1515-4. — TeKkcT: 3J€KTPOHHBIIA.

JonosHuTe/IbHAA YueOHAas1 IUTepaTypa

1. Banyesa, T.H. Xumus anemeHTOB. d-37IEMEHTHI: METOAUYECKOE TTOCOOHE ISl CAMOCTOATEHHON paOOTHI
crynenTos / T.H. Bamyesa, FO0.M. Arpomenko. — Mocksa ; bepnun : Jlupexr-Menua, 2018. — 53 c.: wi., Tabm. —
Pexxum moctyma: o moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=499223 (nata obpariie-
aust: 15.11.2020). — bubmuorp. B ku. — ISBN 978-5-4475-9819-8. — DOI 10.23681/499223. — TekcCT : 371€KTPOH-
HBIH.

2. Cupuk, C.M. Xumus s- 1 p-3J€MEHTOB: JJIeKTpoHHOE yueOHoe nocobue / C.M. Cupuk, T.1O. Koxyxosa
; KemepoBckuii rocyaapcTBeHHbIH yHHBepcuTeT, Kadenpa Heopranndeckoii xumun. — Kemeposo : Kemepos-
CKHI TOCYapCTBEHHBIN yHUBepcHuTeT, 2015. — Y. 1. — 204 c. : mi. — Pexxum gocTyma: mo moJimucKke. —
URL.: https://biblioclub.ru/index.php?page=book&id=481628 (nara obpamenus: 15.11.2020). — bubavorp. B
kH. — ISBN 978-5-8353-1786-8. - ISBN 978-5-8353-1787-5 (4. 1). — TeKcT : 2EeKTPOHHBIH.

3. Cupuk, C.M. Xumus s- 1 p-351eMeHTOoB : yueOHoe nocodue : [16+] / C.M. Cupuk, T.}O. Koxyxosa ; Ke-
MEpOBCKHIA TOCyTapCTBEHHBIN yYHHBepcuTeT, Kadeapa ananutuyeckoil 1 HeopraHmdeckoil xumuu. — Kemeposo
: KemepoBckwii rocynapcTBeHHbIH yHUBepeuTeT, 2016. — Y. 2. — 134 c.: Tabun., ui. — Pexxum nocrymna: mo noj-
mucke. — URL: https://biblioclub.ru/index.php?page=book&id=574124 (narta odpamienus: 15.11.2020). — bu6-
morp. B kH. — ISBN 978-5-8353-1786-8. - ISBN 978-5-8353-2069-1 (Y. 2). — TekcT : 3JIeKTPOHHBIH.

4. Kpamennnaukosa, H.I'. Xumus metannos: 1aboparopHsiii npaktukym / H.I'. Kpamennnaukosa,
A.N. Bunokypos; [T0BOIDKCKHIT TOCYIaPCTBEHHBIH TeXHOIOTMUECKHiT yHIBepcuTeT. — Momkap-Ona : [ToBomxk-
CKHI TOCYJapCTBEHHBIN TEXHOJIOTUYECKHA yHUBEepcHTeT, 2016. — 96 c.: Tabn. — Pexxum noctymna: 1mo mojarnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=459487 (mara obparuenus: 15.11.2020). — bubmworp.: c.
90. — ISBN 978-5-8158-1759-3. — TekcT: 31IEKTPOHHBIH.

5.2 Marepua/jibHO-TEXHHYECKOE U MPOrpaMMHoe obecriedeHue JUCHUILIHHBI.
VYyeOHbIC 3aHATHUS TT0 TUCIUIUIMHE TPOBOAITCS B yueOHBIX aynutopusx HOU Keml'V:

337 Jlabopatopusi XuMHUH. YueOHast ayAUTOPUS s IPOBEICHUS:
-3aHATUN JICKIIMOHHOTO TUTIA;
- 3aHATHIA CEMUHAPCKOTro (MPaKTUYECKOr0) TUIA;
- TPYIIIOBBIX M UHJIMBHIYAJIbHBIX KOHCYJIbTAlLUA;
- TeKYLIET0 KOHTPOJISI U IPOMEXKYTOUHOM aTTecTaluy.
CneuuanusnpoBanHas (yueOHasi) MedeJib: JOCKa MENIOBasi, CTOJIbI Ja0OpaTOPHBIE, CTYJNbs, PAKO-
BUHBI, BBITSKHOU 1IKad, 1eMOHCTPAIIMOHHBIHN CTOJI.
O0opynoBanue VISl IPe3eHTALMU Y4eOHOT0 MAaTepHAaJIa: nepeHocHoe ~-HOyTOYK, IPOEKTOP, IKPaH.
JlaGopaTopHoe 000py10BaHHe U MATEPHUAJIBI: TIOJSIPUMETP, AaHATTUTUYECKUE TTPUOOPHI, BECHI, TEP-
MOCTAaT, XOJIOWIbHUK, PEOCTAT, aKBaAUCTUIIATOP, MaTePHAJIbI I IPOBECHHS TAOOPAaTOPHBIX pabOT
(xos1OBI, TPOOUPKH U IpyTasi XUMHYECKas OCYy1a), PEaKTUBHI JJIs POBEACHUS JIA00PAaTOPHBIX padoT,
PH-metp, pedpaxTomerp, anmapaT /Ui NpoBeISHUS XUMUYECKUX peakiuii, anmnapar Kunma, npudop
JUTSI OTIBITOB IO XMMHH C DJIEKTPUUECKUM TOKOM (J1a0OpaTOpHBIN), TPHOOP ISl MOTYUYEHHUS TaIou-
JI0AJIKaHOB JIEMOHCTPALIMOHHBIN, YCTAHOBKA JJIsl [IEPETOHKH BEIIECTB.
YueoHo-Harasiguble mocodusi: Habop «['MA - JIaGoparopus o xumun», creHasl «llepuogndanas
cucrema MenzeneeBa» U Ipyrue.
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https://biblioclub.ru/index.php?page=book&id=461988
https://biblioclub.ru/index.php?page=book&id=232759
https://biblioclub.ru/index.php?page=book&id=499223
https://biblioclub.ru/index.php?page=book&id=481628
https://biblioclub.ru/index.php?page=book&id=574124
https://biblioclub.ru/index.php?page=book&id=459487

Hcnoan3yemoe nporpammuoe odecneuenue: MSWindows (MicrosoftimaginePremium 3 year mo
cyonunen3snonHomy aorosopy Ne 1212/KMP ot 12.12.2018 r. o 12.12.2021 r.), LibreOffice (cBo-
6o1HO0 pacnipoctpansemoe [10).

HuTepHer ¢ odecneuenneM gocryna B JUOC.

5.3. CoBpeMenHbIe npodeccHOHANbHBIE 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE

CHUCTEMBI.

1. WebElements: onnaiiH-cripaBOYHHK XMMUYECKHX 3JeMEHTOB. - http://webelements.narod.ru/

2. neochemistry.ru — OO1ast Xumusi, OpraHMYecKasi 1 HEOPraHU4IeCKasi XUMHUs, PEIICHHUE 3a/1a4 U JIp. -
http://neochemistry.ru/zadachki2/index.php?option=com frontpage&Iltemid=1

3. Kypuan "Xumus u XKuzupb - XXI Bex" - http://www.hij.ru
4. Anxumuk: caiT mo xumun. CaiT 0 XMMHYCCKHX BEIIECTBAX M SBJICHUAX HHTEPECHO, COIEPKATEIBHO,

JIOCTYITHO, TIOJIE3HO ISl IIMPOKOI'O KPyra YUTATENIeH, OT CaMbIX MAJICHBKHUX /10 CTYJAEHTOB U YUYUTEIICH.
- http://alhimik.ru/index.htm

5. Tlopran pyHIaMEHTaIBHOIO XUMHUECKOT0 oOpa3oBanus Poccun - http://www.chemnet.ru
6. Poccuiickoe obpaszoBanue. [DnekTpoHHbIi pecype]. — URL: http://www.edu.ru/

7. CrnoBapu W sHIMKIIONe MU ortaiu http://dic.academic.ru

8. Boubmmas poccuiickas snnukioneaus https://bigenc.ru/rf
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6 Huble cBeleHUs U (MJIH) MATEPHAJIBI.
6.1.IlpumepHbIe TeMbl NMCbMEHHBIX Y4eOHBIX padoT
Tect «CBoiicTBa MepexoAHbIX METALIOB)»

1.Ilpu cropanum xesne3a B KUCIOPOJe 00pa3yeTcst BEIIECTBO COCTaBa:

1)Fe203 2)Fe304 3)FeO 4)Fe[Fe02]2
2.Kax nonmyuuts u3 xenes3a: a) FeCl2; 0) FeCl3.

D)neiictBuem Cl2 (ra3z)  2)neiictBuem pactBopa HCl 3)apeiictBuem cmecu HCI+Cl2(ra3) 4)
neiicrBuem pactsopa CuCl2

3.BeIxonsmmii U3 IOMHBI Ta3 Ha3bIBAIOT KOJIOITHUKOBEIM MM AOMeHHBIM. Ero cocraB (00beM-
HbIe 10111,%):CO — 32.0, CO2 -14.0, N2 —54.0 Ckonbko Bo3ayxa (M3) moTpedyeTcs Ui CKu-
ranus 1 m3 storo raza?

10,16 2)0,32 3)0,8 4)16 5)4
4.IloueMy KOMILJIEKCHBIE MOHBI, 0Opa3oBaHHbie noHamu Cut+, Ag+, Zn2+, Cd2+, Al3+ Gec-
LIBETHBI?

1)Y >Tux noHoB Het cBOOOIHBIX d — opOuTaneit 2)He Bo3MoOkeH MPOCKOK 27eKTPOHOB ¢ d(y) Ha
d(¢) opbutane 3)B 3THUX HOHAX HE peanu3yeTcs BbICIIas cTeneHb okuciaeHus 4)d(y) u d(e) —
OpOUTAIHN TIOTHOCTHIO 3aIOTHEHBI

5.Coenunenue cocraBa Co(SO4)Br SNH3 umeet 2 nzomepa. 13 pactBopa nepBoro uzomepa npu
n00aBIIeHNH N30BITKA HUTpaTa cepedpa BhIMAAaeT KEATHIM 0caoK OpoMuia cepedpa, a u3 pac-
TBOpA BTOPOT0 — Oelblif ocagok cynbgaTa cepedpa. KakoBbl KOOpAMHAIIMOHHBIE (POPMYJIBI TTEP-
BOT'O U BTOPOT'O U30MEPOB?

1)[Co(NH3)5Br]SO4  2)[Co(NH3)5S04]Br 3) [CoSO4Br J(NH3)5
6.Ha xakue noHBI B BOAHBIX pacTBOpax JuccolnupyeT komiiekcHoe coenunenue K[Ag(CN)2]?
1)K+,Ag+,2CN- 2) K+, [Ag(CN)2]- 3) K+, 2CN- 4) Ag+, 2CN-
7.a) )xenrasi KpoBsiHasi COJib, 0) KpacHast KpOBSHAS COMTb?(YKaXuTe Ha3BaHUE U (OPMYITY).
D)I'ekcarmmanodeppar (I1) xamus 2)['ekcanmanodeppar (1) xamus  3)K3[Fe(CN)6]
4)K4[Fe(CN)6]

8.Kakas 13 3JeKTpOHHBIX KOH(UTYpaluii OTBEYAET: a) aTOMy XpoMa; 0) HoHYy Xxpoma (3+)?
1)[Ar] 3d44s2 2)[Ar] 3d54s1 3) [Ar]3d3 4)[Ar] 3d4
9. Pacnionoxxute OKCHIbI XpOMa B IOPSIIKE BO3pAacTaHus KUCIOTHBIX cBoicTB. CrO3,CrO ,Cr203
10. K 3,92 r cynbdara xpoma (3+) go6aBuinu 2,00 r ruapokcuaa kanus. Kakyro maccy rupok-
cHJia Kalus HaJlo eule J00aBUTh, YTOOBI MOMYYUTh IPO3payHbIi pacTBOP?

1) 1,24 2)3,72 3) 0,62 4)2,48

11.Kaxkas 13 37eKTpOHHBIX KOH(UTYpaLuii OTBeuaeT:a) aromy xenesa;0) Mony xenesa (2+);
B) noHny xene3a (3+)? 1)[Ar]3d6 2) [Ar]3d5 3) [Ar]3d64s2


http://webelements.narod.ru/
http://webelements.narod.ru/
http://neochemistry.ru/zadachki2/index.php?option=com_frontpage&Itemid=1
http://neochemistry.ru/zadachki2/index.php?option=com_frontpage&Itemid=1
http://www.hij.ru/
http://alhimik.ru/index.htm
http://www.chemnet.ru/
http://www.edu.ru/
http://dic.academic.ru/
https://bigenc.ru/rf

12.ITouemy Henb3s1 XpaHUTh COJIH Kemie3a (3+) B: a) OIIMHKOBAHHBIX; 0) B MEAHBIX cOoCcyaax?
1)Conu xenesa (3+) moaseprarorcsi THAPOIU3Y 1O KaTuony, pH <7

3)bonee akTUBHBIN METAJIT CIIOCOOCH BHITECHITH MEHEE aKTUBHBIM U3 €0 COJIeH

3)Xene3o (3+) B XMMMUECKUX PEAKLIMIX MOKET BBICTYIaTh B POJIM OKUCIUTEIS

13.ITouemy coequnenue Fe304 nazwiBarot u okcuzom xenesa (I1, L), u heppurom xenesa?
1)Tak kak 310 coequHeHue napamariutHo 2)Iloromy 4to 3T0 cMemannbiil okeus Fe203xFeO
3) Tak Kak 3TO KOMIUJIEKCHOE COETUHEHUE

14.0npegenure, Kakoe BEIIECTBO BCTYIHIIO B PEAKIUIO:

? + H2SO4(xon1.) + 18HNO3(konir.) — Fe2(S04)3 +18NO2 + x H20 ?

1)FeSO4 2)FeSO4x7H20 3)Xenesustit kynopoc 4)FeS 5)FeS2 nupur

15.0npenenurte, Kakoe BEUIECTBO BCTYIUJIO B PEAKIIUIO:

? +14 H2SOA4(kon11.) — Fe2(S04)3 +15S02 + x H20?

1)FeSO4 2) FeSO4x7H20 3) FeS 4)FeS2 nmuput

16.Kakoe BelecTBo BBINAJAET B OCA/I0K, €CIIM K PacCTBOPY COJIbI JOOABUTh KPUCTAIIIIbI METHOTO
Kynopoca?

)Comry6oit Cu(OH)2 2)Yepnsiit CuO 3)3enenosatsiii [Cu OH]2CO3

17.IToueMy MHK B COEIMHEHUSAX UMEET OCTOSHHYIO CTeNeHb OKHUcIeHus (+2)?

1)On Haxonutcst Bo BTopo# rpymme [ICXD  2)V Hero mogHOCTHIO 3aM10JIHEHHBIH d-110TypOBEHb
3) DTO 1IEeNT0YHO-3eMEIbHBI METAJLI

18.C KakKMM HOHOM JPYTOrO AJIEMEHTA COBIIAJACT JICKTPOHHAS KOHPUTYpaIlrs HOHA TUHKA?

1) Cu+ 2)Cu2+ 3)Ga3+ 4)Cd2+

19.0mnpenenure crerneHb OKUCICHUS JKeJie3a B KOMIUIEKCHBIX COSTMHEHUSX:

A) K3[Fe(CN)6]; B) K4[Fe(CN)6]; B) Fe (CO)5; T') K2 [FeO4]

1)0 2)2 3)3 4)6

20.Pacnonoxute OKCH/IbI MapraHiia B MOPsIKe BO3PACTaHUS KHCIOTHBIX CBOMCTB.

1) Mn;0O7 2) MnO 3)MnO3z  4)MnO:

6.2. IlpumepHbIe BONPOCHI U 3aJaHus / 3a1a4M IS IPOMEKYTOYHOM aTTecTaluu
Tabanna 9 - IlpumepHbIe TeOpeTHYECKHE BONPOCHI U NMPAKTHYECKHE 3aJaHHUA / 321241 K

NPOMEKYTOYHOMY KOHTPOJII0

Pasnesnbl u TeMbl IIpumepHbIE TEOPETUYECKUE BOIIPOCHI IIpumepHbIe TPaKTUYECKUE 3aJaHUS

/ 3amaun

10 cemecTp

MCT.

Beenenue B npen- | 1.00mast xapakTepucTuka MEpeXOoaHbIX

pakTepucTuka ne- | 2.0co6eHHOCTH cTpoeHust aToMoB d- u f-
peXoAHbIX  dJe- | aneMeHToB.  OpOuTalbHblE  pagUyChl,
MEHTOB SHEPrMH HOHU3ALUH, CPOACTBO K DJIEK-

OO0maa xa- | DJIEMEHTOB.

TPOHY.

3. MHorooOpa3ue creneHeid OKHCICHHS.
4. OTnuuus OT 3JIEMEHTOB IJIaBHBIX MOJI-
rpynn. BbICOKME CTENeHW OKUCIEHHS U
MOJIEKYJIsIpHbIe coennHenus. Huskue cre-
IIEHU OKHCIIEHUS U COEAMHEHNS IEPEMEH-
HOTO COCTaBa.

5. Merannuueckoe COCTOSHHE MPOCTHIX

BEIIECTB.

Xapakrepuctuka | 6.Menp, cepedpo, 3010T0. O0mias xapak- | 1. PackpbITh MOHATHE «CaMOpPO-

d — anemenToB |- | Tepuctuka snemenToB. CTpoeHHE aTo- HBIE METaJLIBD.

VIII rpymm. MOB, BO3MOXKHBIE CTEIICHU OKHUCIICHUS B 2. IlpuBectu mpHUMEpHl OKHUCIIHU-
coeauHeHusx. Cnenudurka ogHO3apsa- TEbHO-BOCCTAHOBUTENIBHBIX

HBIX HOHOB ¢ KoH(purypanueit d'°,
7.dusnveckre CBOMCTBA Med, cepedpa u
30J10Ta.
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8.Baxneiimue OMHApHBIE XUMHYECKHE
COCIMHEHUS MeIIU, cepedpa U 30710Ta: OK-
CHJIbI, TAJIOT€HU/IbI, XaJIbKOTCHHU/IbI.
9.0KHCITUTENBHO-BOCCTAHOBUTEIILHBIC
ceorictBa Cu(I) m Cu(Il), Au(l) u Au

(.

10.KomMmmiekcHbBIE COeTMHEHU MEIH, Ce-
pebpa u 3om01a. bruonornueckoe 3Have-
HUE.

11. Moarpymnmna uunka. O0mmas xapakre-
pucTHka 351emMeHToB. CTpoeHHe aTOMOB,
BO3MOYKHBIE CTETICHU OKUCJICHUS B CO-
enuHeHusax. Gusnueckue CBOMCTBA MPO-
CTBIX BEIIIECTB.

12.0cob6ennoctu coenuHenuit prytu (I).
YHUKaJIbHBIE CBOMCTBA METAJUIMYECKOM
prytu. llpumenenue.

13.Baxneiime OMHApHBIE XUMHUECKUE
COEIMHEHUS SJIEMEHTOB MOATPYIIIbI
IUHKA: OKCHUJIBI, TAJIOTSHUJIBI, XaJIbKOTe-
HUJBL. Y CTONYMBBIC KATHOHHBIE U aHUOH-
HbIe (OPMBI COCTUHEHHH ITMHKA.

14. AmdpoTtepHOCTh IMHKA. AKBaKaTHOHBI
Y THJIPOKCOAHUOHEI.

15. D-anementsl IV rpynmsl. OOmias xa-
pakTepucTHKa 31eMeHTOB. CTpoeHue
aTOMOB, BO3MOKHBIE€ CTEIICHN OKUCTICHHS
B COCIUHEHUSIX. XMUMHYECKUE CBOUCTBA.
16. D-anemenTs! V rpynnsl. O61mas xa-
pakTepucTHKa 31eMeHTOB. CTpoeHue
aTOMOB, BO3MOJKHBIE€ CTETICHN OKUCTICHHS
B COCIUHEHUSIX. XMUMHUYECKUE CBOUCTBA.
17.oxarpynna xpoma. OOmas XxapakTe-
puctrka 3neMeHToB. CTpoeHHEe aTOMOB,
BO3MOXKHBIE CTETIEHU OKHUCIICHHS B COETU-
HeHusx. Hanbosee xapakrepHble CTEIICHN
okucnenus: Cr(IIl), Mo(VI), W(VI). IIpo-
CTBIC BEIIECTBA: (PU3MUYECKUE M XHMHYE-
CKue cBoiicTBa. [[pUYMHBI TYTOMIaBKOCTH
MoJnOieHa 1 Bosib(Ppama. [Ipumenenue B
CHEIHAbHBIX CIIaBaX. XPOMHPOBAHHE
METaJIJIOB.

18.Baxkneiine OuHapHBIE XHMHYECKHE
COCTMHEHHUS  JJIEMEHTOB  TOITPYIIITHI
XpoMa: OKCH/IbI, TalIOTeHUIbI, XaTbKOTe-
HHUJIbl. 3aBUCUMOCTh CBOMCTB OT CTENEHU
okucienus. TepMudeckoe TUCTIPONOPITHU-
OHHMPOBAHWE HU3IIUX TAIOTCHUIOB.

19. XpomoBas KucIoTa, XpOMaThl U JU-
XpOMaTEHI.

20.Kucnotel MonubzaeHa u Bonbppama u
WX TPOU3BOJIHEIE.

21 KoMIUIeKCHBIE COCTUHEHUS DJIIEMEHTOB
MOATPYNIBl XpoMma. AKBa- U THAPOKCO-
KOMIUIEKChl. MHOT000pas3re KOMILJIEKCOB
xpoma (I11).

peakmuit Cu(l) u Cu(Il), Au(l) u
Au (I11).

3. OxapakTepu3oBaTh OHOIOTHYE-
CKO€ 3HAYEHHE HJIEMEHTOB IOJI-
IpYIIbI HUHKA.

4. Onucarh MPOIECC XPOMHPOBA-
HUSI METAJLJIOB.
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22.buonoruyeckoe 3Ha4eHHE 3JIEMEHTOB
MOATPYIIIBI XpOMa.

23.IToarpynmna mapranma. O0mas xapak-
TepHUCTUKA dJIeMeHTOB. CTpOEHUE aTOMOB.
MHoroo6pa3ue cTeneHeld OKHCICHHS.
Snepnsbiit cunre3 Texuenus. [Ipocteie Be-
miecTBa: ¢usndeckue cpoictpa. IIpume-
HEHUE.

24 Baxxneimne OWHApHBIE XUMHUYECKHE
COCUHEHHUS  JJIEMEHTOB  TOJTPYIIIIBI
XpoMa: OKCH/JIbl, TaJIOTEHUIbl, XaJbKOIe-
HUJIBL.

25.B3anmMoeiicTBre ¢ KUCIOTaMH U OCHO-
BaHUSMHU DJEMEHTOB IMOATPYIIILI Map-
raia. Y CTOW4iBble KATHOHHBIC U AHUOH-
HbIe (OPMBI. YCTOHYMBOCTH KaTHOHOB
Mn?* B BOJHBIX pacTBOpaXx.
26.MapranmeBasi kuciora. OKUCIHTEIb-
HbIE CBOICTBA MIEPMAHTAHATHOTO HOHA.
27.YCTOWYMBOCTh TPOM3BOTHBIX PEHHS
(V1.

28.KoMIUIeKCHBIE COSTUHEHUS DIICMEHTOB
MOATPYIIIBI MAPraHIa.

29. bruonoruyeckoe 3Ha4EHHE IEMEHTOB
MOATPYIIIBI MapraHia.

30.00mas xapakTepuCcTUKa JKeie3a, KO-
OanpTa 1 HUKens. CTpoeHHe aTOMOB, BO3-
MOJKHBIC CTENICHU OKHCIICHHS B COCIMHE-
Husx. [ToHmKeHNe BBICHIUX U XapakTep-
HBIX CTENICHEH OKUCIICHUS 110 CPABHCHHIO
C MOATPYIIOI Mapraxia.

31.dusnueckre CBONMCTBA JKejie3a, KO-
OanmpTa U HHKeNs. Ponb jkemesa U ero
CIUTaBOB B UcTOpHH MuBMIIH3amun. CoBpe-
MEHHBIE TPUMEHEHHS METAJIOB TPHUAJbI
JKeje3a U CIUTaBOB Ha MX OCHOBE.
32.BaxkHeiiimne OuWHapHBIE XMMHUYECKHE
COCITMHEHHUS Kelle3a, KoOaIbTa M HUKEIIS:
OKCH/IBI, TAJIOT€HU/IbI, XalIbKOTC€HH/IBI.

33. B3aumoeiicTBue Keie3a, KodaibTra u
HUKENS C KHUCIOTaMH ¢ MIEI0YaMHU.
YcroiiunBble KaTHUOHHBIE W AHUOHHBIE
(bopMBI.

34 KoMIUTeKCHBIE COCTUHEHHS JKeje3a,
KOOaJlbTa U HUKEJS.
35.0KuCIUTENTEHO-BOCCTAHOBUTEIBHBIC
cBoiictBa komruiekcoB Fe(Il) u Fe(Ill),
Co(II) u Co(III).

36.I1narnHoBBIe MeTaiTBl. O0IIAst Xapak-
TEepUCTUKA 3JIeMEeHTOB. CTpoeHHue aTo-
MOB, BO3MOJKHBIE CTETICHU OKHCIICHUS B
coenuneHusx. [Iponeccr! ahdunaxa.
IIpoctsle BemecTBa. [IpuynHbl BBICOKOU
IJIOTHOCTHU U TYTOIJIABKOCTH.
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37.XuMudeckasi ”"HEPTHOCTD IIATHHO-
BbIX MeTajioB. [lepeBos B pacTBOp OJia-
TOPOJTHBIX METAJLJIOB.

38.Baxkneiimme OMHapHBIE XUMHYECKUE
COCIMHEHUS: OKCH/IbI, TAIOTCHUIBI, Xallb-
KOTeHUIbl. TeTpaoKCHIbl OCMHUS U pyTe-
HUSL.

39.KoMIuIeKCHBIE COSMHECHMS TIIAaTHHO-
BBIX METAJIOB. Pa3HooOpa3ue KoMIuiekc-
HBIX COCIMHCHHI TUIATHHOBBIX METAJIJIOB
Y €r0 IPUYHHBI.

JlanTanoun el
AKTUHOUIbI

u

40. Jlantanomapl. OOmas XxapakTepu-
ctuka. OCOOEHHOCTH CTPOEHHUs aTOMOB,
IIPUYMHBI CXOJICTBA AJIEMEHTOB, BO3MOXK-
HbIE COCTOSIHUS OKHcieHus. Conepxanue
B npupone. Paznenenue anementoB. Ou-
3MYECKUE U XMMHUUYECKHE CBOMCTBa IpO-
cThIX BemecTB. OKCuAbl U THIPOKCOIPO-
u3BoaHBIC. ["amoreHuabl U Apyrue OuHap-
HbIE€ CO€IMHEHUSI. XUMHUsI BOJIHBIX PacTBO-
poB. OcoOOEHHOCTH LIEpHs U €BPOIIHSL.

41 AxtuHonabl. O0mas xapakTepu-
ctuka. OCOOEHHOCTH CTPOCHUS aTOMOB,
cpaBHeHUe ¢ JJaHTaHouamu. Conepixa-
HUE B npupoje. PagunoaktuBHbie ceMeni-
CTBa TOPHUSI, ypaHa U aKTUHUS. S iepHble
peakuuu U CUHTE3 eMeHToB. Pusnye-
CKHE€ ¥ XUMUYECKHE CBOWCTBA IPOCTHIX
BeniecTB. [lepnoMYHOCTs B MU3BMEHEHUN
XUMHYECKHUX CBOMCTB, CXOJICTBO C JIPY-
TMMHU 2JIEMEHTAaMH, JEJIEHUE Ha MoJIce-
MEICTBA.

1. Onucarh XMUMHYECKHE CBOMCTBA
COeIMHEHUH JJTAaHTAaHOUIOB.

2. JlaTh XapaKkTEepUCTHKY pa3HO-
00pa3uio COCTOSIHUM OKHCIICHUS
AKTHHOUIOB.

CocraBurens: HMBanoB ®@.U., npodeccop, 1.X.H.

(pamunus, unuyuaner u dondicnocms npenodasamens (eii))
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