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1.11leab AMCHMIIMHBI.
B pesynbrare 0cBOCHHUS JaHHOW AUCHUIUIMHBI y 00y4YalOIerocs: JOJKHBI ObITh C(HOPMUPOBAHBI
KOMITETEHIIMM OCHOBHOM TTpodeccCHoHaIbHON 00pa30BaTebHOM TpOrpaMMBbl OaKaiaBpuara:
MK-1
®opmupyemMble KOMIIETEHIIUH
Tabmuna 1 - @opMupyemble IUCHUILTHHON KOMIIETCHIUU

HanmenoBanue BUJa | HammeHoBaHUE Kox u HazBaHue KOMIIETEHIINHT

KOMITCTCHITUH

(yHusepcansuas, KaTeropun (rpymmbr)

obwenpogeccuoHanvras, KOMIIETECHIINN

npogheccuonanvras)

npodeccuoHanbHas buonorus nu Xumus [1K-1 CriocoOeH nmpuMeHsITh 3HaHUS B

o0yacTu OMONOTHH U XUMUU ISl PEIICHUS
MPUKIATHBIX  3a7ad  00pa3oBaTEIbHOU
JeSITEeIIbHOCTH

NHaAuKATOPHI J0CTHKEHUST KOMITEeTeH Uil
Tabnuna 2 — MTHAMKATOPBI AOCTHXKEHHsI KOMIETEHIINH, (hOpMUpyeMble TUCIUIUTMHOM

Kon " Ha3BaHue | Maaukaropel  gocTukeHus | JucuuniamHbl u MPaKTUKH,
KOMIIETECHIUU komneteHuu no OITOIT dbopmupyromme KOMIIETEHIIN IO
OIIOIT

[1K-1 CiocobGeH mpuMeHsITh

[IK-1.2 O6namaer HaBBIKAMU

b1.0.09 Meroasl ucciaenoBaHus B

3HaHUS B 00JaCTH HCIIOJIE30BAaHU B | ACATCIILHOCTH HElarora
OMOJIOTUU ¥ XUMHU JIJIS npodeccuoHaNTbHON B1.O.11.01 Iutonorus ¢ ocHoBamu
PEIIEHUS NPUKIATHBIX 00pa3oBaTeNLEHOM E‘;C(T)OJII‘I)F&H; sMOpronornu
- .0.11. JIOTHSI
3a/1a4 00pa3oBaTeIbHOM JIeSITeIbHOCTU 00710
b1.0.11.03 borammka ¢ OCHOBaMHU
JIEATEIbHOCTH CHUCTEMATU3UPOBAHHBIX
MUKPOOHWOJIOTUH | (dbm3monmornu
TEOPETUUYECKUX -
IIPAKTHICCKUX SHaHHMHU | B1 0.11.04 AHaToMHS YeIOBEKa

XUMHUYCCKUX HAYK

b1.0.11.07 O61as 3xoxorus
b1.0.11.06 ®usnonorus yenoBeka M
YKUBOTHBIX

51.0.11.08 buoxumus

b1.0.11.09 MonekymnsapHasi OHOIOTHS
Y TCHETHKA

Bb1.0.11.10 Teopus sBoMIOIIUU
b1.0.11.05 [TouBoBenenune c
OCHOBaMHU 3eMIICIICITUS

b1.0.12.01 OcHOBBI CTEXHMOMETPUU U
XUMHYECKOTO SKCIIEPUMEHTA
b1.0.12.02 OGmas u HeopraHuvecKas
XUMUS

b1.0.12.03 Opranuueckasd XuUMHA U
OCHOBBI CYIPaMOJICKYJISIPHOM XUMUHU
b1.0.12.04 duznueckas u
KOJUTOUTHAS] XUMUS

b1.0.12.05 Ananutrdaeckass XUMHAsI
b1.0.12.06 OCHOBBI MUHEPAIOTHH H

KPUCTAJUTOXUMHUHU
b1.0.12.07 IlpuknagHas XdMHS H
OpPraHUYEeCKUM CUHTE3

b1.0.12.08 Xumus

BBICOKOMOJIEKYJISIPHBIX COSAMHEHHUN
b1.0.13 Meroauka oOydeHUs H
BOCIIMTAHUS 110 IPOPHUITIO OHOJIOTHS
b1.0.14 Meronuka oOy4yeHuss #
BOCITUTAHUS 110 IPOQUITIO XUMUS
b1.B.02 ®uzndeckas reorpadus
b1.B.03 buoreorpadus
b1.B.04 Dxonorusa
YKUBOTHBIX

pacTeHuit U




Kon U
KOMIICTCHIIUN

Ha3BaHUC

WHukatopsl TOCTHIKEHUSI
koMmnerenruu mo OITOIT

JMCIUITIINHBI " NPaKTHKH,
dopmupyromme KOMIIETEHIINIO
OIIOIT

b1.B.05 DBomonnonHas (GU3HONIOTHS
b1.B.06 OcHOBBI TOKCHKOJIOTHH
b1.B.07 Xumust nepexoaHbIX
3JIEMEHTOB

b1.B.08 Xumudeckuii SKCTIEpUMEHT B
HIKOJIe

b1.B.JIB.01.01 [Ipodpunakrrka
BPCIHBIX MPUBBIUCK U (OPMUPOBAHUE
3I0pOBOro 00pa3a KU3HH
b1.B.JIB.01.02 buonorus mojma wu
PENPOAYKTUBHOE 3I0POBhE
b1.B./1B.02.01 Xwumust OGHOIOTHYECKH
AKTUBHBIX BEIECTB

b1.B.JIB.02.02 IIpupoausie u
CUHTETUYCCKUE aHTUOKCHUIAHTHI

b2.0.01(Y) O3HAKOMUTEIIbHAS
MPaKTHKA. 3HAKOMCTBO c
o0pa3oBaTeNnbHON OpraHu3anuei

Bb2.0.02(Y) [IpoexTHO-

TEXHOJIOTHYECKas TpaKTHKa. YdeOHO-
HCCIEAOBATENbCKASI U IPOEKTHAA
JEeSTeFHOCTD MIKOJIHHIKOB

b2.0.05(10) TexHomornyeckas
(TIPOCKTHO-TEXHOJIOTHYECKAst)
MPaKTUKA. YuebHo-

HCCIICA0BATCIIbCKas )41 IIPOCKTHAasd
JCATCIIPHOCTH NIKOJIBHUKOB

B2.0.06(11) [leparornveckas
npaktuka. OCHOBHAS ITKOJIA
b2.0.07(IT) [Tenarormyaeckas
npakTuka. Crapinas mKoia
B2.B.01(Y) TexHonornyeckas
MpaKTHKa

B2.B.02(Y) TexHonornyeckas

IMpaKTHKaA. HpaKTI/IKa IO CHCTCMATHKEC
paCTeHI/Iﬁ 1 300JI0THH ITO3BOHOYHBIX

b2.B.03(Y) TexHomornyeckas
MPaKTHKA. [TpakTuka o
TTOYBOBEICHUIO c OCHOBaMH
3eMIIeIeITUS

B2.B.04(Y) TexHonornyeckas

npakThka. KoMmriekcHas mpakTuka 1mo
XUMHAH

Bb2.B.05(Y) TexHomornyeckas
npakThka. KoMIiekcHas mpakTuka 1mo
ouonoruu

b2.0.08(I1xm) IIpenmurmomuas
MPaKTUKA

b3.01(I') IlogroroBka k cmade u caada
rOCyIapCTBEHHOTO 3K3aMeHa

b3.02(J1) Bemomnenne w  3ammra
BBIITYCKHOM KBaTM()UKATMTOHHOM
padoTHI

DOT/I.02 ®u3nonorus )KUBbIX CUCTEM




3Hanus, ymeHus, HaBbIKH (3YB) mo nucunninne
Ta6muma 3 — 3HaHusl, yMeHUs, HaBBIKH, (HGOPMUPYEMbIC TUCITUTIITUNHON

Kon u Ha3BaHue | UHaukaTopbl AocTWKeHMs | 3HaHMs, YyMeHus, HaBbliku (3YB),
KOMITCTCHITUH KOMIICTEHITUH, (dbopMupyeMble TUCITUTUTHHON
3aKpEIICHHBIC 3a
U CLUILINHON
IIK-1 Cnocoben IIK-1.2 OO6nagaer 3namo:
MPUMEHATHh 3HAHUS B HaBBIKAMM  HCIIOJIL30BaHUSA - OCHOBHBIE IOHATHS KJIACCHYECKOU
o0nactu OMOJIOTHU U B npodecCHOHATBHON | M (PU3NIECKON XUMUH;
XUMUH JUTsI pEIICHUS o0Opa3oBaTenbHON - (yHgamMeHTalIbHBIE  3aKOHBI,
MPUKJIAIHBIX 33729 JEATEIIBHOCTH SBIICHUSI W  TPOLECCHI, H3ydyaeMble
00pa3zoBaTebHON CHUCTEMaTU3UPOBAHHBIX XUMHEM;
NEITEILHOCTH TEOPETUUYECKUX u Ymembs:
MPAKTHYECKUX 3HAHUH - JIOCTyITHO OOBSICHATH OCHOBHBIE

XUMHYCCKUX HAYK

XUMUYECKUE TEPMHUHBI, TOHATHS U
3aKOHBI, aCCOIIMUPOBAHHBIC C 00JIACTHIO
W3y4YeHUs,

Bnaoemo:

-  OCHOBHBIMHU XHUMHYECCKMMH U
(bu3MYeCKUMU TOHSTUSIMH, 3HAHUIMHU
3aKOHOMEPHOCTEMN XAMUYECKUX
MPOLECCOB M SIBICHUI




2 O0béM ¥ TPYI0EMKOCTD TUCHHUILINHBI 10 BUAAM Y4eOHbIX 3aHATHI. PopMbl

MPOMEKYTOYHOI aTTeCTAlMHU.

Tabnuna 4 — O0beM U TPYAOEMKOCTh AUCIUTIIMHBI IO BUJIaM YICOHBIX 3aHITHIA

OOmiast TpPylLOeMKOCTh ¥ BHUABI yueOHOH palboThI IO

O06BEM Yacos 1o
dbopmam oOydeHus

JTUCIUILIMHE, IPOBOJIMMBIE B pa3HbIX (hopMax

0P0

1 Obmas Tpy10eMKOCTh JTUCIUTIITAHBI

180

2 KonrtakTHas paboTa 0OydyaloOUIMXCsl C IPErojaBaTeeM
(1o BuaM y4eOHBIX 3aHSITHIA) (BCETO)

AynutopHas pabota (Bcero):

56

B TOM 4YHCJIC:

JIEKIIUHA

20

MPAKTUYCCKUC 3aHATHUSA, CCMUHAPDI

36

MPAKTUKYMBbI

1ab0paTopHbIe pabOTHI

B HHTEPAKTHUBHOU hopme

B DJIGKTPOHHOU (hopMme

Breaynutopnas pabota (Bcero):

B TOM 4UHWCle, UWHAMBUAyaJlbHas  pabota
00y4JaroNMXcs ¢ MpernoaBaTeaeM

MOATOTOBKA KYPCOBOM pabOTHI /KOHTAKTHAsl paboTa

IpyIIOBas, WHAWBUIyaJIbHAass KOHCYJIbTALUA U
UHbIC BUJIBI yueOHOU JIESITEIbHOCTH,
IpeycMaTpUBAIOIIHE TPYIIIOBYIO WIn
WH/IUBUYaJIbHYIO paboty o0yJaromuxcs C
MIpPEno1aBaTeyieM)

TBOpYecKas pabora (3cce)

3 CamocrostenpHas pabota oOydaromuxcs (BCero)

88

4 TIpomexxyTO4Hasi aTTecTalys 00y4yaromerocs

DK3aMeH 9 cemecTp
36

3. YueOHO-TeMaTHYeCKHU I IJIAH U COlep:KaHue TUCIHUILIUHBI.

3.1 YuyeOHO-TeMATHYECKHII IJIAH

Tabmmma 5 - YueOHO-TeMaTH4eCKUi T1aH OYHON (hOpMBI 0O0yUCHHS

ﬁ Buabl yueOHBIX 3aHATHH,
= Q __| BKJIIOYAs cCAMOCTOSATETLHYIO paboty
g Z 8 00y4aromuxcs U TPYA0eMKOCTh
K2 ®opMbI
SIS (B yacax) P
Ne Pa3zpen = TeKyLIero
e aAyIUTOPHBIE CaMOCTOfITe
/I |[AMCIHUILINHBI = KOHTPOJISA
= yuyeOHbIe 3aHATHSA JbHAast
ycneBaeMoCTH
BCEro |JeKUHMHM | CEeMHHAPbI, pabora
npaKTHYecKne| 00yvaronmm
3aHATHSA Xcsl
1. Beenenue B npeamer. | 24 3 3 18 Onpoc
O61mas
XapaKTEePUCTUKA
MEePEXOIHBIX
9JIEMEHTOB.
2. | Xapakrepuctuka d — | 94 14 30 50 Ompoc
3JIEMEHTOB I-VIII




A Buabl yueOHbIX 3aHATHIA,
z g | BKJIIOYAs CAMOCTOATEILHYI0 paboty
g E 8 00yYauuxcsi 1 TPyA0eMKOCTh
Q
Cg 3 (B yacax) @opmbl
Ne Paznen = TeKyLIero
< ayaUTOPHbIE CaMOCTOsITE
n/n |{UCIUILINHBI 2 KOHTPOJIA
= yuyeOHbIe 3aHATHSA JbHAast
ycneBaeMoCTH
BCEro |JeKUUHM | CEMHHAPDI, pabora
npakTudeckune| 00y4aromu
3aHSATHS Xxcd
TpYIIIL.
3. JlanTaHOU B! u| 26 3 3 20 KonTposibHbI
aKTHUHOMWIEL. " TECT,
CEMUHap
OKk3aMeH 36
Hroro 180 20 36 88
3.2. Copepxanue 3aHATHI IO BUJAM Y4eOHOH padoThI
Ta6mmma 6 — CoaeprkaHue TUCITUTIITUHBI
Ne HaumenoBanmue pasaesna
Conep:xanue
n/n JTUCIUILINHBI

Pa3nen 1. Brenenue B peamer.
OO6mast XapaKTepuCTUKA
NEPCXOAHLIX JICMCHTOB.

Cooeporcanue 1eKyuoHH020 Kypca

1.1.

Beenenue B npeamer. O0mas
XapaKTePUCTHKA MTEPEXOTHBIX
HJIEMEHTOB.

OOmiasi XapakTepUCTHKA TMEPEXOMHBIX DIIEMEHTOB.
OcobenHoctn cTpoeHuss aromMoB d- u f-37eMEHTOB.
OpOuTanbpHbIe PaguyChl, SHEPIHH HOHU3AINH, CPOICTBO K
9JIEKTPOHY.  MHoOroo0pa3ue  CTENeHed  OKHCIICHHS.
OTauuust OT DBJIEMEHTOB TJIABHBIX MOATPYIIIL. Bricokue
CTEMEHH OKHUCJICHHUS U MOJIEKYJISIpHbIE COEIMHEHUS.
Huzkue creneHu okucieHUusa U COCAUHCHUA TTCPEMCHHOI'O
cocTtaBa. MeTasInyecKoe COCTOSTHME MPOCTHIX BEILECTB.
CXO,Z[CTBO U pasjinduvs 3JICMCHTOB IICPBOTO, BTOPOro U
TPEThETO MEPEXOAHBIX psNoB. JlaHTaHOHWIHOE CXKaTHE.
IloBrIIIEHHOE CXOACTBO DJJICMCHTOB - 3JICKTPOHHBIX
AQHAJIOTOB BTOPOTO M TPETHETO PSAOB.

Temuwi npakmuueCKux/ceMuHapCKux 3AHAMUL

1.2

OOm1ast xapaKTepUCTHKA
NEPEXOAHBIX JIEMEHTOB.

OO0mast xapakKTepuCTHKA MEPEXO0THBIX JIEMEHTOB.

Paznen 2. Xapakrepuctuka d —
anemenTos [-VIII rpynn

CoOeporcanue 1eKYyuoHHo20 Kypca

2.1

Mens, cepedpo, 30710TO.

OO6mas xapakTepucTuka 31eMeHTOB. CTpOeHUE aTOMOB,
BO3MOYKHBIE CTETICHU OKUCIICHHS B COCIMHEHUSIX.
Crnenuduka oqHO3apsAHBIX HOHOB ¢ KoHpuTyparueit d10.
[IpocTeie BemecTBa: GU3NIECKUE U XUMUIECKIE
cBoiicTBa. CamMopoIHBIC MeTasUTbl. BaxkHelne OnHapHbIe
XUMUYECKUE COCAMHEHUS: OKCHUIbI, TaJIOT€HU/IbI,
XaJIbKOTE€HUIbI. XUMHUS BOAHBIX PACTBOPOB.
OxkucinurenbHO-BoccTaHOBUTENBHBIE cBOMcTBa Cu(l) u
Cu(Il), Au(I) m Au(Ill). KommiekcHbie coeqMHEHUSI.
buonornyeckoe 3HaueHue.

2.2

[Toarpynmna nuHka

OO6mrasi xapakTepucTHKa 371eMeHTOB. CTpOeHHE aTOMOB,




n/n

HaumenoBanme pa3aesa
TUCHHUILTNHBI

Conepxanue

BO3MOJKHBIE CTEIEHM OKHCIEHUS B  COCIUHEHHUSIX.
OcobGennoctu coenunenuit prytu (I). IIpocTeie BemecTBa:
bu3nueckue W XUMHUYECKHE CBOMCTBA. YHHKAJIbHBIC
CBOMCTBA  METAJUIMYECKOM  PTYTH. IIpumenenue.
Baxneiime OWHapHbIE  XUMHUYECKHE  COCIUHCHHS:
OKCHU/[IbI, TaJIOTEHHIbI, XaJIbKOTC€HUABL. XUMHUS BOIHBIX
pacTBOpOB. YCTOIUMBBIE KATUOHHBIE U AaHUOHHBIE ()OPMBI.
AmpoTepHOCTD L{MHKA. AKBaKaTHOHBI u
TUAPOKCOAHHUOHBI. brosornueckoe 3HaueHHE.

23

d-anements! IV rpynmsl, d-
AJIEMEHTHI V TpyNIbl.

OO0mas xapaktepucTrka 31eMeHToB. CTpOCHHE aTOMOB,
BO3MOJKHBIE CTEIIEHM OKHCIEHUS B  COEJUHEHMUSIX.
XUMUYECKUE CBOKCTBA.
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[Toarpynna xpoma

OO6mrass  xapaktepucTuka 23jieMeHTOB. (CTpoeHue
ATOMOB, BO3MOXHBIE CTEIICHU OKUCJICHHS B COSAMHCHMUSIX.
HaunbGonee xapaxrtepusie crteneHu oxuciaeHus: Cr(III),
Mo(VI), W(VI). IIpocteie BemiecTBa: (Qu3uueckue u
XMMHYECKHE  CBOWMCTBA.  [IpMyUMHBI  TYromjaiaBKOCTH
MonubaeHa u BoJdbdpama. [IpuMeHeHne B CHelHMaIbHBIX
crlaBax.  XpOMHpOBaHWE  MeETauioB.  BakHeimue
OMHapHBIC XUMHUYECKHE COCTMHECHHUS: OKCH/JIBI,
TaJIOTEHU/Ibl, XaJbKOT€HH]Ibl. 3aBUCUMOCTb CBOMCTB OT
CTETICHU OKHCJICHUS. Tepmuueckoe
JTUCTIPONOPIMOHUPOBAHHE HU3IINX raJlOreHUI0B.
XpoMoBasi KHUCIIOTa, XPOMaThl M AUXPOMAThL. KHUCIOTHI
MoimmbieHa W BojdbpamMa W HUX  TPOU3BOJIHBIC.
KommuiekcHbie COEMHEHHS. AkBa- u
THAPOKCOKOMITIIEKCHL. MHOTr0o0Opas3ue KOMILIEKCOB XpoMa
(IIT). buonornueckoe 3HaUYCHUE.

2.5

IToarpynna maprasna

OO6mast xapakrepucTuka 37MeMeHTOB. CTpoeHHE aTOMOB.
MHorooOpa3ue creneHei OKUCIEHUs. SnepHbIi CHHTE3
texHeuus. IIpoctele  BemecTBa:  QusMueckue U
XuMuyeckue  cBoucrea. IlpumeHenue. BaHeniue
OuHapHBIE XUMUYECKHE COCIMHEHMUS: OKCH/IBI,
rajioreHuIbl, XaabKOT€HUbl. XHUMHS BOJHBIX PACTBOPOB.
VYcroitunBble  KaTHOHHBIE W AQHUOHHBIE  (DOPMBI.
VCTOWYMBOCTL KaTMOHOB Mn?" B BOJHBIX pPacTBOpax.
MapranueBas  kucinota. OKHCIUTENbHBIE  CBOMCTBA
IIEPMAHTAHATHOIO HMOHA. YCTOMYMBOCTH IPOM3BOIHBIX
penus (VII). KommiekcHbie coeMHEHUSI.

2.6

’Keneso, k006aabT, HUKEIHL

OO6mrass  xapaktepucTuka 23JieMeHTOB. (CTpoeHue
aTOMOB, BO3MOJKHBIE CTEIIEHH OKUCJIEHUS B COCUHEHUSX.
[loHmkeHue  BBICIIMX M XAPAaKTEPHBIX  CTEIEHEH
OKHCJICHUS 1O CpPAaBHEHUIO C MOJArPYNIION MapraHua.
IIpocTeie  BemiecTBa:  (QU3MYECKHE U XUMHYECKHE
cBoiicTBa. Ponp keme3a W ero CIjaBoOB B HUCTOPUU
nuBuin3aiuu. CoBpeMEHHbIE TPUMEHEHHUS METaJJIOB
TpUaabl Kejie3a U CIUIaBOB Ha MX OCHOBe. BakHelune
OMHapHBIC XUMHUYECKHE COCIMHECHMUSI: OKCH/IBI,
raJOreHubl, XaJbKOT€HUIbl. XUMUS BOJHBIX PACTBOPOB.
YcToitunBble KaTHOHHBIE U aHMOHHBIE (popmbl. ['naponus
coien JKelesa. KommnekcHrie COCTUHEHUS.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC CBOMCTBa
komriekcoB  Fe(Il) wu  Fe(Ill), Co(Il) wu Co(II).
MHoroo0Opa3ue ¥ yCTOMYMBOCTH  KOMIUIEKCOB  C




n/n

HaumenoBanme pa3aesa
TUCHHUILTNHBI

Conepxanue

SNIEKTPOHHON  KoHpurypamueir dS.  Buomormueckoe
3HAauYCHUE.

Temuwi npaKmuquKux/cemuHapCKux 3aHAMULL

2.7 | Menb, cepedpo, 30J10TO.

XvMHYeCKre CBOWCTBA MeH, cepedpa u 3010Ta

2.8 | Menp, cepebpo, 30J10TO.

Pemenue skcnepuMmeHTanpHbIX 3amad 1o teme: «Menp,
cepedpoy.

2.9

[Toarpynna nuHka

XUMHYECKUE CBOMCTBA IMHKA, KAAMUS U PTYTH.

2.10 | Iloarpynna xpoma

XUMHUYECKUE CBOWCTBA COEAUHEHUI XpOMa.

2.11 | Pemenue sxcriepuMEHTAIBHBIX
3aga4 no teme: «lloarpynma
LIUHKA, XPOM U €TO
COEAMHEHUSI»)

Pemienne skcniepuMeHTAIBHBIX 33724 110 TEME:
«[loarpynra UHKA, XPOM M €T0 COSTUHEHUS

2.12 | Iloarpynna maprasua

XUMHUYECKUE CBOWCTBA COCAMHEHU MapraHia

2.13 [Toarpynma mapranua Pelnienue skcnepuMeHTaIbHBIX 3a/1a4 110 TEME:
«MapraHen u ero coeAMHEHUs»

2.14 Keneso, k00aIbT, HUKEID. XuUMHYECKHEe CBOMCTBA COEIUHEHNH Kee3a, KoOalbTa U
HUKEJIS

2.15 J’Kenes3o, ko0anbT, HUKEIb. Pemienne sxkcnepuMeHTaNbHBIX 33/1a4 1o TeMe: «Keneso,
KOOaIbT, HUKEIDY.

2.16 [InaTuHOBBIE METAILIIBL. [TnatunoBbie MeTayutbl. O0IIas XapaKTepUCTUKA

sneMeHTOB. CTpOEHHE aTOMOB, BO3MOXHBIE CTETICHU
OKHCIIeHUs B coequHeHusx. [Iporecch apdhunaxa.
IIpoctsie BewmecTBa. [IprynHbI BBICOKOU IIJIOTHOCTH U
TYTOIUIaBKOCTH. XUMHYECKasi MHEPTHOCTh. [lepeBon B
pacTBOp OJIArOpOJHBIX METAUIOB. BaxHeime OuHapHbIe
XUMUYECKHE COEUHEHUS: OKCH/IbI, TaJIOTEHU/IbI,
XanbKOreHuAbl. TeTpaoKCcHuIbl OCMUS U PYTEHUSI.
KomrutekcHbie coequHeHus. Pa3HO0Opa3ne KOMITJIEKCHBIX
COCIMHEHUM TUIATUHOBBIX METAJJIOB U €r0 MPUYHHBI.

Paspen 3. Jlantanouns! u
AKTUHOWIEI.

3.1 JlanTaHOUBI ¥ AKTUHOUIBI

Jlautanouasl u axtuHOMABL. Jlantamounel.  OOmas
xapakTepucTuka. (OCOOCHHOCTH  CTPOEHUS  aTOMOB,
MPUYUHBI CXOJCTBA 3JEMEHTOB, BO3MOXHBIE COCTOSHHS
okucienus. Coxaepxxkanue B Tnpuponae. Paszgenenue
dJIEeMEHTOB. @DH3WUYECKHMEe U XHMMHUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB. XUMUYECKUE CBOMCTBA COCIWHEHUU
naHTtaHouoB.  OKCUIOBI ¥ THAPOKCONMPOU3BOIHBIE.
["amorennapl U apyrue OWHApPHBIE COSAMHEHUS. XUMHS
BOJIHBIX PacTBOPOB. OCOOEHHOCTH IIEPHS U €BPOIIHSL.
AxtuHounbl. OOmias xapaktepuctuka. OcoOeHHOCTH
CTPOEHHSI aTOMOB, CpaBHEHHUE C  JIAHTAHOWJAMHU.
PasnooOpa3ue cocrosiHuit okucieHus. CopaepxaHue B
npupone. PannoakTuBHBIE CeMENCTBA TOpHs, ypaHa U
aKTUHUA. SAepHble peakuuu ¢ CHHTE3 DSJIEMEHTOB.
DuU3NYECKUe U XUMUYECKUE CBOKWCTBA MPOCTHIX BEILIECTB.
IlepruoauyHOCT B HM3MEHEHWHM XHUMHUYECKUX CBOWCTB,
CXOJICTBO C JpYrMMH DJJ€MEHTaMH, JIeJICHHEe Ha
IIOJICEMENCTBRA.

Temwi npaKmull€CKMX/C€MuHapCKMX 3ausmul
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Ne HaumenoBanme pa3aesa

Conepxanue
n/n JUCIAIIIINHBI

3.2 JlanTaHOWAEI 1 AKTUHOUIBI Jlantanouaer. O6mas xapakrepuctuka. OcoOEHHOCTH
CTPOCHHSI aTOMOB, TPUYUHBI CXOJCTBA 3JEMEHTOB,
BO3MOJKHBIE COCTOSIHMSI OokuciieHus. CopaepkaHue B
npupone. Pazgenenue osnementoB. dusnueckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BemecTB. OcoOeHHOCTH
LEpHsl U €BPOIIHSL.

AxtuHounbl. OOmas xapaktepuctuka. OcoOeHHOCTH
CTPOEHHSI aTOMOB, CpaBHEHHUE C JIAHTAHOWJAMHU.
PasnooOpa3ue cocrosiHuii okucieHus. CopaepxaHue B
npupone. PanuoakTuBHBIE CeMeNCTBA TOpPHUs, ypaHa U
AKTHHUA.

4 IlopsAOK OLleHMBAHUS yCIIeBAeMOCTH U ¢()OPMUPOBAHHOCTH KOMIIeTeHIU I
o0y4yaronierocsi B TeKyuiei u mNpoMe;KyTO4YHOH aTTeCcTAlMH.

JUIss TOJOXKUTENBHON OLIGHKH TO pe3yJlbTaTaM OCBOCHHUS JUCIUIUIMHBI O00ydJaromemMycs
HEOOXOMMO BBIITOJTHUTH BCE YCTAHOBIICHHBIC BUIBI Y4€OHOU PaOOTHI.

Tabmuma 7 - bamibHO-peHTHHTOBAs OIIEHKA PE3yIbTAaTOB yueOHON pabOThI 00yJaroUIuXxcs 1Mo
Buaam (bPC)

VYuebHast Cymma | Buab! u pe3ynbraTsl Onenka B aTTecTauuu baner

pabota (Bubl) | 6ayioB | yueOHOU paboOTHI

9 cemecTp
Tekyimas 80 |Ilocemenmne 3ansatuii|10 6ammoB 3a 100%  1ocemeHue 0-10
yueOHas (Hamugue ayJTUTOPHBIX 3aHATUI
pabota B KOHCIEKTOB JIEKIIUH,
ceMecTpe BBITIOJTHEHUE 1a0.
(ITocemenne pabor)
3aHATUN o 3amura 2 o0amna 3a oQOpMIIGHHYIO B 0-32
pacnucaHuio U MPAKTUYECKUX pPabOT|COOTBETCTBUU C TpeOOBaHUSIMU U
BBITIOJTHEHUE (1 pabor). 3aLUIIECHHYIO nabopaToOpHYIO
3aJTaHMi) pabory

CpPC BBITIOJTHEHHE|8 0aJI0OB 32 TPaMOTHOE M YETKOE 0-8
HHAUBUAYAJIBHOT'O HU3JI0KEHHUE ITOHITUUHOTO arapara

3aaHus
CpPC Tekyuiee|l TecToBbI cpe3 32 KOTOPBIM MOKHO 0-10
TECTUPOBAHHE nonyunts 10 6an10B
Hroro nmo Tekymiei padbore B cemecTpe 0-60
[IpomexyToun 40 |Teopernueckuii Borpoc(20)  0a/JIOB 332  TEOPETUUYECCKHM 0-20
asg arTecTanus BOIIPOC
(’K3amen) [Mpuknagnoe 3ananue (20 0aJ10B 32 NPABUIBHO BBIIOJHEHHOE 0-20
3a/1aHKe
HToro 3a 3x3ameH 0-40
CymmapHasi OLleHKa M0 JUCUMILINHE: Cymma OaiioB TEKyIIeH W MPOMEKYTOYHOM

aTTeCTaluud 51 -100 6.

[TepeBon 6amnoB u3 100-6amuTbHOM MIKATBI B OYKBEHHBIH SKBUBAJICHT 3a4ETHON OLICHKH

Cymma 0aju1oB OTmeTka BykBeHHbI S5KBUBAJIEHT
JJIS1 AUCHUTLTMHBI
86 — 100 5 OTIUYHO
66 — 85 4 Xopor1io
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(8]

51-65 Y 10BIETBOPUTETHEHO

0-50 2 HeynoBieTBopuTebHO

5 MarepuajabHO-TeXHUYECKOE, IPOrPaMMHOE M Y4eOHO-MeTOoInYecKoe odecrevyeHne
AUCHUTIHHBI.
5.1 YueOHnas iureparypa

OcHoBHasi yueOHasi IUTEpaTypa

1 HecrepoB, A.A. XuMus NEpexOJHBIX JJIEMEHTOB: ydeOHoe mocobue / A.A. Hecrepos,
E.M. basn, U.B. Peibanbuenko. — PoctoB-na-Zlony: FOxusbiii penepanbubiii ynusepcutet, 2015. — 68
c.: TaoI. — Pexum JoCTyma: o MOJINUCKE.

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

2. JlapuueB, T.A. OcHOBbI XUMHHU 3JeMeHTOB: YydeOHoe mocobue / T.A. Jlapuues,
T.IO. KoxyxoBa. — KemepoBo: KemepoBckuii rocymapctBeHHbli yHuBepcuter, 2012. — 147 c. —
Pexxum mocryma: mo mogmucke. — URL: https://biblioclub.ru/index.php?page=book&id=232759 (mara
obpamenus: 15.11.2020). — ISBN 978-5-8353-1515-4. — TekcT: 2IEKTPOHHBIH.

JonosHuTebHadA yueOHasl JJUTEpaTypa

1. Banyesa, T.H. Xumust a1eMeHTOB. d-3J7IEMEHTBI: METOAHUUECKOE MOCOOKE ISl CAMOCTOSITEIbHON PabOThI
crynenroB / T.H. Banyesa, FO.M. Atpouerko. — Mocksa ; Bepiun : Iupexkt-Menua, 2018. — 53 c.: ui., Tabm. —
Pexxum nocryna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=499223 (nmata
oOpamenus: 15.11.2020). — bubauorp. B kH. — ISBN 978-5-4475-9819-8. — DOI 10.23681/499223. — Teker :
3JIEKTPOHHBIH.

2. Cupuk, C.M. Xumus s- U p-3JIEMEHTOB: 3JIeKTpoHHOE yueOHoe nocodue / C.M. Cupuk,
T.1O. KoxyxoBa ; KemepoBckuii rocyaapcTBeHHBIH yHUBepcuTeT, Kadenpa HeopraHn4eckoi XUMHUH. —
Kemeposo : KemepoBckuii rocyaapcTBeHHbIN yHIBepenuTeT, 2015, — Y. 1. — 204 c. : wi1. — Pexxum mocTyrma: 1mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=481628 (mara obparmienus: 15.11.2020). —
bubmmorp. B kH. — ISBN 978-5-8353-1786-8. - ISBN 978-5-8353-1787-5 (4. 1). — TekcT : 3IEeKTPOHHBIIA.

3. Cupuk, C.M. Xumus s- 1 p-3JIeMeHTOB : yueOHoe nmocodue : [16+] / C.M. Cupuk, T.1O. Koxyxosa ;
KemepoBckuit rocymapcTBeHHBIN yHUBEpCUTET, Kadenapa aHamuTHIecKod U HEOPTAaHNIESCKOW XUMUH. —
Kemeposo : KemepoBckuii rocynapcTBeHHbIN yHUBepcuTeT, 2016, — Y. 2. — 134 ¢.: Tadmn., wi. — Pexxum gocryma:
no moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=574124 (nara oopamenus: 15.11.2020). —
bubmuorp. B kH. — ISBN 978-5-8353-1786-8. - ISBN 978-5-8353-2069-1 (Y. 2). — TekcT : 37E€KTPOHHBIH.

4. KpamenunnukoBa, H.I'. Xumus meramios: nadoparopusii npaktukyM / H.I'. KparennaHukoRa,
A.W. Bunokypos; [10BOIKCKHI TOCYIapCTBEHHBII TEXHONOTMYECK i YHUBEpcUTeT. — Momkap-Ona :
[ToBomKCKMi TOCYAapCTBEHHBIN TEXHOIOTHYECKHHA YHUBEpCUTET, 2016. — 96 c.: Tabn. — Pexxum nocryna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=459487 (nara obparmienus: 15.11.2020). —
Bbubmuorp.: c. 90. — ISBN 978-5-8158-1759-3. — TeKcCT: 3JIEKTPOHHBIMH.

5.2 MaTepuajibHO-TeXHUYECKOE U MPOrpaMMHoe ol0ecrneyeHue TUCHUIIUHBI.
VY4eOHble 3aHATHS 110 AUCHUILIMHE NTPoBoAATCS B yueOHbIX aynutopusx KI'TIN KemI'V:

337 JlaGopaTopusi XuMuH. Y4ueOHas ayTUTOPUS Ui IPOBEICHUS:

-3aHATHAN JIEKIUOHHOT'O THIIA;

- 3aHATHI CEMHHAPCKOTO (IIPaKTUYECKOr0) TUIIA;

- TPYIIIOBBIX ¥ MHIMBHyalbHbBIX KOHCYJIbTALNMY;

- TEKYIIETO KOHTPOJISI ¥ IPOMEXYTOYHOH aTTeCTalUN.
CneunanusupoBanHasi (yueOHasi) MeOejib: JOCKa MeEJOBas, CTOJNBI JIaOOpAaTOpPHBIC, CTYJIbS,
PaKOBHHBI, BHITSDKHOU IIKa(, J€MOHCTPALIMOHHBIHN CTO.
O0opynoBanue 1/ Npe3eHTAlNU y4eOHOI0 MaTepuala: nepeHocHoe -HoyTOyK, IPOEKTOp, FIKPaH.
JlaGopaTopHoe o00opyaoBaHHMe W MaTepHAJIbI: TOJISIPUMETDP, AHAJUTUYECKHE MPUOOpPHI, BECHI,
TE€PMOCTAaT, XOJOAWIBHHUK, PEOCTaT, aKBaJUCTUIIATOP, MaTepUaibl JUIsl IPOBEAEHUS J1a0OpaTOPHBIX
pabot (kKomObl, MPOOUPKHU U Apyras XMMHUYECKas IMOCY/a), PEaKTUBBI JUIs IPOBEACHUS Ta00paTOPHBIX
pabor, PH-meTp, pedpakTomeTp, anmapar ajisi MPOBEACHUS XMMUUYECKUX peakiui, anmapaTr Kwumma,
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pUOOp JIJIsl OMBITOB MO XMUMHUHU C AIEKTPUICCKUM TOKOM (J1a0OpaTOPHBIN), MPUOOp I MOITYICHUS
TaJION0ATKAHOB JIEMOHCTPAIIMOHHBIHN, yCTAHOBKA sl IEPETOHKU BEIIECTB.

YueoHo-HarasigHbIe mocodusi: Habop «I'MA - JlaGoparopust mo xumum», cTeHaAbl «I[lepuoanunas
cuctema MeHieneeBa» u qpyrue.

HUcnoab3yemoe nporpammuoe odecnedyenue: MSWindows (MicrosoftimaginePremium 3 year mo
cybonunensnonnomy norosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r1.), LibreOffice
(cBoOomHO pacmpoctpansemoe [10).

HuTepHer ¢ obecnieyenuem gocryna B JUOC.

5.3. CoBpeMeHHBbIe IpodeccnoHaIbHBIE 0a3bl JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHbIE
CHCTEMBI.

1. WebElements: oHTaliH-CITpaBOYHUK XMMHUYECKUX 3JIEMEHTOB. - http://webelements.narod.ru/

2. neochemistry.ru — OO01as XuMusi, OpraHuyecKasi 1 HeOpraHU4ecKasi XUMUs, pellieHue 3a1a4 U Jap. -
http://neochemistry.ru/zadachki?/index.php?option=com_frontpage&Itemid=1

3. Kypnan "Xumus u Kuznp - XXI Bex" - http://www.hij.ru

4. Anxumuk: cat no xumuu. CalT 0 XHWMHYECKMX BEIIECTBAX U SBIEHUAX HHTEPECHO,
COJIepXKATEIbHO, JTOCTYIHO, IMOJIE3HO JUIi IIMPOKOrO Kpyra 4uTaTelied, OT CaMbIX MAaJCeHbKUX 0
CTYJICHTOB U yuuTelel. - http://alhimik.ru/index.htm

5. Ilopran ¢pyHInamMeHTaIbHOTO XUMHYEcKoro oopasosanusi Poccun - http:// www.chemnet.ru

6. Poccuiickoe obpazoBanue. [DnekTponnsiit pecypc]. — URL: http:// www.edu.ru/

7. CnoBapu u SHUUKIONEeAUU oHnaiH http://dic.academic.ru

8. bonbmras poccutickas sHIMKIoneaus https://bigenc.ru/rf

6 Unble cBeaeHus U (MJIM) MaTepUAJIbI.

6.1.IlpumepHbie TEMbI MUCbMEHHBIX Y4eOHBIX PadoT

Tect «CBoiicTBa NEPeX0HBIX METAJIOB

1.IIpu cropanuu xene3a B KUCIOpoie 00pa3yeTcs BELIECTBO COCTaBa:

1)Fe203 2)Fe304 3)FeO 4)Fe[FeO2]2

2.Kak momyuuts u3 xenesa: a) FeCl2; 0) FeCl3.

D)neiictBuem CI2 (ra3z)  2)metictBuem pactBopa HCl 3)meiictBuem cmecu HCI+Cl2(ra3) 4)
nericrBuem pactBopa CuCl2

3.Beixonsmmii U3 JAOMHBI Ta3 HAa3bIBAIOT KOJOIIHUKOBBIM WM JOMEHHBIM. Ero cocras
(o6bemuble 1011,%):CO — 32.0, CO2 —14.0, N2 —54.0 Cxonpko Bo3nyxa (M3) morpedyeTcs
s coxuradust 1 m3 storo rasa?

1)0,16 2)0,32 3)0,8 4)1,6 5)4

4.IloyeMy KOMILUIEKCHBIE HOHBI, OOpazoBaHHbie MoHamu Cut, Ag+, Zn2+, Cd2+, Al3+
OecCLBETHBI?

1)Y stux noHoB HeT cBOOOAHBIX d — opOuTaneld 2)He BO3MOKEH MPOCKOK 3IEKTPOHOB ¢ d(Yy)
Ha d(e) opOuTans 3)B 3TUX MOHAX HE peanu3yeTcs BbicHias creneHb okucieHus 4)d(y) u d(e)
— OpOHTAaIN MOTHOCTHIO 3aIOTHEHBI

5.Coenmunenne cocraBa Co(SO4)Br SNH3 umeer 2 u3omepa. 13 pactBopa mepBoro mzomepa
npu 1o0aBlIeHNH U30bITKa HUTpaTa cepedpa BBINAAaeT XKENTHII ocaiok Opomuaa cepedpa, a u3
pacTBopa BTOpPOTO — O€JbIi 0canok cyibdaTa cepedpa. KakoBbl koopArHAITMOHHBIE (HOPMYITBI
IIEPBOTO U BTOPOTO U30MEPOB?

D)[Co(NH3)5Br]SO4 2)[Co(NH3)5S0O4]Br 3) [CoSO4Br ](NH3)5

6.Ha xakue noHBI B BOAHBIX pacTBOpax AUcCOLUUpyeT KomIuiekcHoe coenuHenne K[Ag(CN)2]?
DK+,Ag+,2CN- 2) K+, [Ag(CN)2]- 3) K+, 2CN- 4) Ag+, 2CN-

7.a) )xenTasi KpOBsiHAs COJb; 0) KpacHasi KpoBsiHAs colib?(YKaXUTe Ha3BaHKUE U GOPMYITY).
I)I'ekcanmmanodeppar (I1) xamms 2)'ekcarmmanodeppar (1) xamus  3)K3[Fe(CN)6]
4)K4[Fe(CN)6]

8.Kaxkast n3 351eKTpOHHBIX KOH(PHUTYpAIUii OTBEYAET: a) aToMy Xpoma; 0) noHy xpoma (3+)?
1)[Ar] 3d44s2 2)[Ar] 3d54s1 3) [Ar]3d3 4)[Ar] 3d4

9. PacnosioxuTe OKCHUABI XpoMa B TOPSAKE BO3pACTaHUSI KHUCIOTHBIX  CBOMCTB.
Cr0O3,CrO ,Cr203
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10. K 3,92 r cynbdara xpoma (3+) mo6aBunu 2,00 T ruapokcuma kamms. Kakyro maccy
TUIPOKCHU/IA KallKsl HAJIO eIlle J0OaBUTh, YTOOBI MOTYYUTh IPO3PAYHBINA pacTBOpP?

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

11.Kaxkas u3 37eKTpOHHBIX KOH(UTYypaluii OTBedaeT:a) aToMy xene3a;0) Mony xenesa (2+);

B) nony xenes3a (3+)? 1)[Ar]3d6 2) [Ar]3d5 3) [Ar]3d64s2

12.ITouemy Hemb3s XpaHUTh COJIH Kene3a (3+) B: a) OIMHKOBAHHBIX; 0) B METHBIX COCyaax?
1)Conu xene3a (3+) moasepraroTcs THAPOIU3Y 1O KaTHoHY, pH <7

3)bonee akTUBHBIN METAIT CIIOCOOEH BBITECHSITH MEHEE aKTHBHBIN U3 €ro Coeit

3)Kene3o (3+) B XUMHYECKUX PEAKIIMSAX MOXKET BBICTYIIATh B POJIM OKUCIIATEIIS

13.ITouemy coenunenue Fe304 nazpiBaroT u okcugom xkenesa (I1, 1), u dpepputom xemneza?
1)Tak xak 310 coequHeHue nmapamaraiutHo 2)Iloromy uto 3T0 cMemanubiii okcua Fe203xFeO
3) Tak Kak 3TO KOMIUJIEKCHOE COCIUHEHHE

14.0npenenute, Kakoe BEMIECTBO BCTYIUIIO B PEAKIIUIO:

? + H2SO4(xon1.) + I8HNO3(konu.) — Fe2(S04)3 +18NO2 + x H20 ?

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

15.0npenenure, kakoe BEMIECTBO BCTYIHIIO B PEAKIUIO:

? +14 H2SO4(xon1.) — Fe2(S04)3 +15S02 + x H20?

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

16.Kakoe BelecTBO BBINAAET B OCaJA0K, €CIU K PacTBOPY COJIbI JOOaBUTH KPUCTAILIBI METHOTO
Kynopoca?

)T'ony6oii Cu(OH)2 2)Yepnsrii CuO 3)3enenosarsiii [Cu OH]2CO3

17.1ToueMy LMHK B CO€AMHEHUSIX UMEET MOCTOSHHYIO CTEeTeHb OKUCIeHUs (+2)?

1)On nHaxoautcsi Bo BTOpout rpymme [ICXD 2)Y Hero mNOJHOCTHIO 3allOJTHEHHBIA d-
MOAYPOBEHB 3) DTO HIEIIOYHO-3EMEIbHBIA METaJLI

18.C kakuM HOHOM JPYTOro 3JIEMEHTA COBMAIACT AJICKTPOHHAS KOH(PUTYpaIus HOHA IIMHKA?

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

19.0mnpenenure creneHb OKUCICHUS )KeIe3a B KOMIUIEKCHBIX COEAMHEHUSX:

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

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

20.Pacnionokute OKCH/IBI MapraHIila B MOPSIKE BO3PACTAHUS KHCIOTHBIX CBOMCTB.

1) Mn2O7  2) MnO 3)MnOs  4)MnO;

6.2. [IpumepHbIe BONPOCHI M 3aaHKs / 3a1a4U JIA IPOMEKYTOYHOM aTTecTaluu
Tabanna 9 - IlpumepHbie TeopeTHYeCKHe BONPOCHI U NPAKTHYECKHUE 3aJaHusA / 32244 K
MPOMEKYTOUHOMY KOHTPOJIIO

Paznenst u Tembl TIpumepHbie TEOPETUUECKUE BOITPOCHI IIpumMepHbIe TpaKTUUECKUE 3adaHus
/ 3ajaun
10 cemecTp
Beenenne B | 1.00mas XapakTepHCTHKa TEPEXOIHBIX

npeamer. OOIIas | SIEMEHTOB.
xapakrepuctuka | 2.0cobeHHOCTH CTpoeHus aToMoB d- u f-

IIEPEXOIHBIX aneMeHTOB.  OpOuTanbHbIE  pajnyChl,
JJIEMEHTOB DHEPIMM  HMOHM3alUH, CPOACTBO K
JJIEKTPOHY.

3. MHorooOpa3ue CcTereHeH OKHCIICHUS.
4. Otrauuus OT DJIEMEHTOB TIJIaBHBIX
noarpynn. Belcokue cTerneHu OKUCIIeHus
U MOJIEKYJsApHble coenuHeHus. Huzkue
CTENIEHH OKHUCICHUS M  COEIUHEHUS
MEPEMEHHOI0 COCTaBa.

5. Meramin4yeckoe COCTOSIHHE MPOCTBIX

BELIECTB.
Xapakrepuctuka | 6.Menp, cepedbpo, 30m010. OOmas 1. PackprwiTh MOHSITHE
d — amemenToB I- | xapaktepucTtuka 3nmemeHToB. CTpOCHHE «CaMOPOJIHBIE METAIUTBD.

VIII rpynm. aTOMOB, BO3MOYKHBIE CTEIICHU OKUCIICHUS | 2. [IpuBecTu MIPUMEPHI
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B coenuHeHusx. Cneunduxa
OJTHO3aPSITHBIX MOHOB C KOH(PUTYpanuei
do,

7.0usnueckue cBoiicTBa Meu, cepedpa u
30J10TA.

8.Bakneimue OMHapHbIe XUMUYECKHE
COEIMHEHUS MeU, cepedpa U 30J10Ta:
OKCH/IbI, TAJIOT€HUIbI, XaJIbKOT€HU/IBI.
9.0KuCANTENBHO-BOCCTAHOBUTEIIBHBIE
coiictBa Cu(I) u Cu(Il), Au(l) u Au

(111).

10.KoMmiekcHBIE COEAUMHEHHUS MEIH,
cepebpa u 3050Ta. bronoruueckoe
3Ha4YCHHUE.

11. IToarpynma nuaKa. O01mas
XapaKTEePUCTUKA 1eMeHTOB. CTpoeHue
aTOMOB, BO3MOKHbBIE CTEIIEHN OKUCIICHUS
B coeIMHEHUAX. PU3NYECKUE CBOMCTBA
MIPOCTHIX BEILIECTB.

12.0cobennoctu coenunenuit prytu (I).
YHUKaJIbHBIE CBOMCTBA METAJNIMYECKOU
prytu. [Ipumenenue.

13.Baxkneiiimme OnHapHbIE XUMUYECKHEC
COEIMHEHUS 3JIEMEHTOB MOATPYTIIIbI
LIMHKA: OKCUJIbI, TAJIOT€HUIBL,
XaJIbKOT€HHU/IBL. Y CTOMYMBBIE KATUOHHBIE
Y aHHOHHBIE (POPMBI COSMHEHHH LINHKA.
14. AmdoTtepHOCTh TUHKA. AKBAKATHOHBI
Y TUJIPOKCOAHUOHBI.

15. D-anementsl IV rpynmsl. O61mas
XapaKTEPUCTUKA IeMEHTOB. CTpoeHue
aTOMOB, BO3MOKHbBIE CTEIIEHU OKUCIICHUS
B COCIUHEHUIX. XMMHUYECKUE CBOUCTBA.
16. D-anements! V rpynnsl. O0mias
XapaKTEePUCTUKA IeMEHTOB. CTpoeHune
aTOMOB, BO3MOKHbBIE CTEIIEHU OKUCIICHUS
B COCIUHEHUIX. XUMHUYECKUE CBOUCTBA.
17 IMoarpynna XpomMa. Oo6mas
XapaKTEPUCTUKA 3JeMeHTOB. CTpoeHue
aTOMOB, BO3MOJKHBIE CTETIEHH OKUCIIECHUS
B coeanHeHusx. Haubomnee xapakrepHbie
crenean okucneHus: Cr(Il), Mo(VI),
W(VI). Ilpocteie BemecTBa: pusnyeckue
U XHUMHUYECKMEe cBoiicTBa. [lpuuumHbI
TYTOILJIABKOCTH MoJnO/IeHa u
BoJIb(pama. [Ipumenenue B
CHEIUATBbHBIX CIUIaBaX. XPOMHUPOBAHUE
METaJUIOB.

18.Bakneiiiine OWHApHBIE XUMHYECKHE
COCIMHEHUS  DJIEMEHTOB  IOATPYIIIbI
Xpoma: OKCHU/IBI, rajoreHu/Ibl,
XaJIbKOT€HH/Ibl. 3aBUCHUMOCTb CBOMCTB OT
CTEIIEHU  OKuCleHusd. Tepmuueckoe
JTUCIIPOTIOPIIUOHUPOBAHUE HU3IIHAX
raJIOr€HU0B.

19. XpomoBasi KHCIIOTa, XpoMaThl U

OKHCJIUTEIHHO-
BOCCTaHOBUTEIIbHBIX peaxuit
Cu(I) u Cu(Il), Au(l) u Au (III).
3. OxapakTepu3oBaTh
O1oI0TMYECKOe 3HAYCHHUE
3JIEMEHTOB TIOTPYTIIHI [IHHKA.

4. Onucatb npouece

XPOMHUPOBAHHUS METAIIIIOB.
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TUXPOMATHI.
20.Kucnotsl MmonubaeHa u Bonbppama u
UX TIPOU3BOJTHBIE.

21.KoMmiiekcHbie COEeTUHEHUS
AJIEMEHTOB TOATPYMIBI XpoMma. AKBa- U
TUAPOKCOKOMILIIEKCHI. Mmuoroobpasue

komruiekcoB xpoma (III).
22.buosornueckoe 3HAUYECHUE HIIEMEHTOB
MOATPYIIBI XpOMA.

23.Iloarpynmna MapraHua. OO6mas
XapakTepucTHKa 3yeMeHToB. CTpoeHue

aTOMOB. Mmuoroo6pasue CTETICHEH
OKHUCJICHUS. SIAEpHBI CHHTE3 TEXHEIUsl.
[Ipoctsie BEILIECTBA: buznueckue

cBoricTBa. [Ipumenenue.

24 BaxxHeillue OWHApHbIE XHUMHYECKHE
COCAMHEHMUS  HJIEMEHTOB  MOATPYMIIbI
Xpoma: OKCHJIBL, raJIoreHHIbI,
XaJIbKOTCHHUJIEL.

25.B3auMogieiicTBE C KHCJIOTaMH H
OCHOBAaHMSIMH JJIEMEHTOB MOATPYMIIBI
MapraHia. YCTOWYMBBIE KaTUOHHBIE U

AHUOHHBIC (bOpMBL. Y CTOWYHUBOCTh
KaTHOHOB Mn”" B BOIHBIX PacTBOpaXx.

26.Mapranuenas KHUCJIOTA.
OxucIIUTEIIbHEBIE CBOMCTBaA

MepMaHTaHATHOTO MOHA.
27.YCTOWYMBOCTD TPOU3BOJHBIX PpEHUS
(VID).

28 . KoMmriekcHbIe COCINMHCHHUS
AJIEMEHTOB TIOATPYIIIBEI MapraHIia.

29. buosornyeckoe 3HaYCHUE DJIEMEHTOB
MOATPYIIITBl MapTaHIIa.

30.00mas  XapakTepuCTUKa  JKene3a,
koOanbTa U Hukems. CTpoeHue aTOMOB,
BO3MOJXKHEIC CTCIICHM OKHCJICHHS B
coequHeHUAX. IloHM)KEHHME BBICIIMX M
XapaKTEPHBIX CTENEHEH OKHUCIEHUs IO
CPaBHEHUIO C MOATPYMIION MapraHIa.
31.0Pusnyeckue CBOMCTBaA JKeJesa,
KoOaneTa M Hukend. Polb kene3a U ero
CIUIaBOB B  HCTOPUM  ITUBUJIU3ALINU.
CoBpeMEHHBIC TIPUMEHEHHUS METAJIOB
TpHUABI XKeje3a U CIUTAaBOB Ha MX OCHOBE.
32.Baxxneiimue OWHApHBIE XHUMHYECKHE
COEIMHEHMS JKeye3a, KoOanbTa U HUKEIA:
OKCHJIBI, TAJIOTCHUIBI, XaJIbKOICHHIbI.

33. B3anMojelicTBHE Kele3a, KoOalbTa 1
HUKEJIS C KHCJIOTaMH U IIEII0YaMu.
VcrolunBele KAaTHOHHBIE W aHHOHHBIC
(bopMBL.

34 KoMmIeKCHBIE COCOUHCHHS JKeJie3a,
K0OaIbTa ¥ HUKETIA.
35.OKHUCIUTEIIFHO-BOCCTAHOBUTEIBHEIC
cBoiictBa kommiekcoB Fe(Ill) u Fe(Ill),
Co(I) u Co(III).
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36.IlmatnHoBEIE MeTasuIbl. OOMmas
XapaKTEePUCTHKA 1eMeHTOB. CTpoeHue
aTOMOB, BO3MOYKHBIE CTETICHH OKUCIICHHS
B coeanHenusx. [Ipoueccr! appunaxa.
[IpocTeie BemecTBa. [IpuunHbI BEICOKOM
IJIOTHOCTHU U TYT'OTIABKOCTH.
37.XuMuueckas UHEPTHOCTh
MJIATUHOBBIX MeTasuioB. [lepeBos B
pacTBop OJaropoAHBIX METAJIIOB.
38.Baxkneiinne OMHapHBIE XUMHYECKUE
COEIMHEHUS: OKCU/JIbI, TAJIOTEHUIbI,
XaJIbKOTeHHUIbI. TeTpaoKCUIbl OCMUS U
pyTeHusl.

39.KoMiuiekcHbIe COeAMHEHUS
IJIATUHOBBIX MeTallIoB. PasHooOpasue
KOMILIEKCHBIX COE€JIMHEHUH MIIATHHOBBIX
METAJIJIOB U €r0 MPUYUHBI.

JlanTanouIbI
AKTUHOWIBI

n

40. JlanTa"Hou b Oo6mas
XapaKTEPUCTHKA. OcobenHoctH
CTPOCHHUSI aTOMOB, TPUYUHBI CXOJCTBA
JJIEMEHTOB,  BO3MOXKHBIE€  COCTOSIHUS
okucienus. CoaepkaHue B MPUPOJE.
Pa3nenenne s>neMeHTOB. DU3NUECKHE U
XUMUYECKHE CBOMCTBa MPOCTHIX
BEIIECTB. OKcuabl u
TUAPOKCONpon3BoAHbIe. [anoreHuasl u
npyrue OWHApHbIE COCTUHEHUS. XUMUS
BOAHBIX pacTBOpoB. OCOOCHHOCTH LEepus
Y eBpOMUsl.

41.Axturounasl. O0mas
xapakTepucTuka. OCOOCHHOCTH
CTPOEHHUSI aTOMOB, CPAaBHEHUE C
nanTanougamu. CoznepxaHue B IPUPOJIE.
PannoakTuBHBIE CEMeENCTBA TOpUs, ypaHa
U aKTUHUS. SlepHbIe peakuu U CUHTE3
snemeHTOB. OU3nYeCKre U XUMUYECKUE
CBOWCTBA MPOCTHIX BEIIECTB.
[lepnoanuHOCTH B UBMEHEHUU
XUMHYECKHX CBOMCTB, CXOJCTBO C
JIPYTUMU 3JIEMEHTaMHU, JIeJICHHUEe Ha
oJIcEMENCTBA.

1. Onucatb XUMHUYECKUE
CBOICTBa COETUHEHUN
JTAaHTAHOUJIOB.

2. Jatb XapaKTePUCTUKY
pa3zHo00pa3uio COCTOSTHUI

OKHCJICHUS aKTHHOWJ0B.

CocraButens: MBano ®@.U., mpodeccop, 1.X.H.

(pamunus, unuyuanet u dordxcHocmos npenodasameist (et))
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