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Onobpena Ha 3aceJaHH METOAMYECKONH KOMHCCUHI
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Opnobpena Ha 3acenanuu kadeapsr EJ|

(mportokoia Ne 6 ot 17.02.2021) _A.T'. XXykoBa

YTBepxkaeHa YuEHbIM coBeTOM (aKynbTeTa

(mporokon Yuénoro coera akynpTera Ne 8 ot 15.03.2022)
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1.1leab AMCHMNIMHBI.
B pe3ynbrare ocBOeHUS JAHHON NUCHUIUTHHBI Y 00YYaroIIerocs JOHKHBI OBITH CPOPMUPOBAHEI
KOMITETCHIIMM OCHOBHOM Npo(deccroHanbHOi 00pa3oBaTeIbHOM MPOrpaMMbl OakajiaBpraTa.
NK-1
®opmupyemMble KOMIIETEHIIUH
Tabnuna 1 - @opmupyeMble TUCHIUILIMHON KOMIIETEHIIUN

HanmenoBanue BUJA | HauMeHOBaHHE KaTero- Kon 1 Ha3BaHMe KOMITETEHIINH
KOMIIETCHIINHN (vHusep- _
canvHas, obwenpogheccuo- pun grp YUIBI)  KOMIIe
HanvHas, npogeccuonanvras) | TEHUU
npodeccroHanbHast buonorus u Xumus I1K-1 CniocoOeH npuMeHsTh 3HaHUS B

001acTH OMOJIOTUU U XUMUH Ul PELICHUS
MPUKIIAJAHBIX 337124 00pa30BaTENbHON Aes-
TEJIbHOCTU

NuHaukaTopbl 10CTHKEHUSI KOMITEeTeH M i
Tabnuua 2 — MHAMKaTOpBl JOCTHXKEHHSI KOMIETEHINH, (hOpMHUpYEMbIe JUCHUILUIMHON

KOI[ N Ha3BaHHUC KOMIICTCH- I/IHI[I/IKaTopBI JOCTHIXKCHU A I[I/ICI_II/IHJ'H/IHLI H IIPaKTHKH, (1)OpMI/I—

1015031 komnereHiuu mo OIMOTT pytomue kommerenuuo OITOIT
[TK-1 Cnoco6en mpumensite | [1IK-1.2 O6nanaer naBbikamu | b1.0.09 Mertoxs! uccnenoBanus B Je-
3HaHUsA B 00J1aCTH OHOJIO- UCTIONIB30BaHuUs B Npogeccu- | ATCNBHOCTH nearora

THH M XMMHH U1 PLICHAs. | OHANbHON 06pasoBarensHoii | P1:0-11.01 Iutonorns ¢ ocnosamu
NPUKIa/HBIX 3374 00pa3o- | AeSTeIbHOCTH CHcTeMaTH3u- | [ACTOTOrIH M oMOpHOOrii

. b1.0.11.02 3oo0morusa
BaTEIbHOU JAESITEIbHOCTU POBaHHBIX TEOPETUYECKUX U

. b1.0.11.03 boranuka ¢ oOcHOBaMH
MPAKTUYECKUX 3HAHUN XUMHU-
MHUKpPOOHONIOTHN W (pu3monoruu pac-
YECKUX HayK

TEHUU

b1.0.11.04 AnatomMus denoBeka
Bb1.0.11.07 Obuias sxomnorus
b1.0.11.06 ®uszuonorus yenoBeka U
YKUBOTHBIX

51.0.11.08 buoxumus

b1.0.11.09 Monekynsipaas Ononorus
Y TeHETHKa

b1.0.11.10 Teopus >BoMIOITIHI
B1.0.11.05 IlouBoBeneHne ¢ OCHOBa-
MU 3eMIIEIEIHS

b1.0.12.01 OcHOBBI cTEXHOMETPUH U
XUMUYECKOTO SKCIIEPUMEHTA
b1.0.12.02 O6mas 1 HeopraHu4ecKast
XUMHS

b1.0.12.03 Opranuueckass XuMus U
OCHOBBI CyIPaMOJIEKyJIIPHON XUMUHU
b1.0.12.04 ®wusnyeckas W KOJUIOHI-
Hast XUMUS

b1.0.12.05 AHamuTHYeCcKass XUMHUS
b1.0.12.06 OcHOBBI MUHEpPANIOTHMH H
KPUCTAJUIOXUMHUHU

b1.0.12.07 IlpuknanHas XuMust 1 op-
TaHUYECKUI CUHTE3

b1.0.12.08 Xwumus BBICOKOMOJIEKY-
JISIPHBIX COE€IMHEHUIN

b1.0.13 Meroauka oOydeHUs U BOC-
MUTaHUS 110 TPOGUITI0 OUOTIOTHS
b1.0.14 Metomuka oOy4eHHS U BOC-
MUTAHUS 110 TPOPUITIO XUMUS

b1.B.02 ®usnyeckas reorpadust
b1.B.03 buoreorpadus

b1.B.04 DOxomjorus pacTeHHA W IKH-
BOTHBIX

b1.B.05 DBomtonmonnas Gu3noIorus
b51.B.06 OcHOBBI TOKCHUKOJIOTHH




Kon n na3zBanue xommnereH- | UHauKaTopel NOCTYDKEHUS
UK komnerennuu no OITOIT

JIMCIUIUIMHBL U TIPaKTUKHU, HOpMHU-
pytoumue komnerenuuo OITOIT

b1.B.07 XumMns nepexoaHbIX 3Jjie-
MEHTOB

b1.B.08 Xumnueckuil 3KkCliepUMEHT B
HIKOJIe

b1.B./IB.01.01 IIpodunaktuka Bpen-
HBIX NIPUBbIYEK U (popMupoBaHue 310-
poBoro o0pasa KU3HU

b1.B./IB.01.02 buonorus moia u pe-
MIPOAYKTUBHOE 3/I0POBbE
b1.B./IB.02.01 Xumus GHOJOTHYECKH
AKTUBHBIX BEILECTB

b1.B./IB.02.02 IlpupomHsie U CHHTE-
TUYECKUE aHTHOKCHIAHTHI

B2.0.01(Y) O3HakomuTenbHas Ipak-
THUKa. 3HAKOMCTBO ¢ 00pa30BaTeIbHON
opraHu3anuen

B2.0.02(Y) [IpoekTtHo-
TEXHOJIOTHYECKas MpakTHKa. Y4eOHO-
HCCIIeA0BATENbCKAs U MIPOEKTHAS JIesl-
TEJILHOCTh IIKOJIBHUKOB

B2.0.05(I1) Texuonoruveckas (Impo-
€KTHO-TEXHOJIOTHYECKAs))  IpPaKTHKa.
VY4eOHO-HCCIIenoBaTENbCKAsT U MPO-
eKTHas JeATeIbHOCTh IIKOJIbHUKOB
Bb2.0.06(I1) Ilemarormueckasi mpakTu-
ka. OCHOBHas MIKOJIa

Bb2.0.07(I1) Ilemaroruueckas mpakTu-
ka. Crapmias mkosa

b2.B.01(Y) TexHomoruueckas Tmpax-
THKa

Bb2.B.02(Y) TexHomnoruueckas Ipax-
tuka. [IpakTuka mo cucremaTuke pac-
TEHUH ¥ 300JI0TMH TTO3BOHOYHBIX
Bb2.B.03(Y) TexHomoruuyeckas mpax-
tuka. [IpakTuka Mo MOYBOBEIECHHUIO C
OCHOBAaMH 3€MJIE/ICIHS

Bb2.B.04(Y) TexHomoruueckas mpax-
TuKa. KoMIulekcHas mpakTHKa 1Mo Xu-
MHUH

B2.B.05(Y) TexHomnoruuyeckas mpax-
Tuka. KoMIIIeKcHass TMpaKTHKa 10
ouonorun

b2.0.08(I1n) IlpeanumniomHasi mpak-
THKa

Bb3.01(I") IloaroToBka k crave u ciada
rOCyJapCTBEHHOI'O 9K3aMeHa

b3.02(/1) Brimmonaenne u 3amuTa BBI-
MyCKHOW KBaTM(UKAIMOHHON paboThI
OTJ.02 Ou3nonaorus KUBbIX CUCTEM

3HaHus, yMeHusl, HaBbIKH (3YB) no nucuumiune

Tabnuua 3 — 3Hanus, yMEeHUs1, HABBIKH, (POopMUpyeMble TUCIUILIHHOMN

Kon un na3Banme komrme- | UHaukaTopel  gocTvkeHUs | 3HaHusI, yMeHus, HaBbiku (3YB), dop-
TCHIUHN KOMIICTCHINH, 3aKpPCIJICH- | MUPYCMBIC HHCHHHHHHOﬁ

HEIE 3a JUCIIAILIMHON

[TK-1 Cnocob6en mpume- | [1IK-1.2 OGmagaer HaBbIKa-
HATH 3HAHUS B O0JIACTH | MM HUCIIOJIB30BaHUS B TIPO-

3namo:
- OCHOBHBIE MOHATHS KJIACCUYECKOU

Ouosoruu ¥ XUMUU sl | eccuoHanbHO  00pa3oBa- | M pU3MUECKON XMMUH;

5




Kon un na3Banme xomrme- | UHaukaTopel  aocTvikeHUs | 3HaHWsI, yMeHus, HaBbiku (3YB), dop-

TCHIIUN KOMIICTCHIIUU, BaerHHeH- MI/IpyeMBIe HHCHHHHHHOﬁ

HEIE 3a JUCIIAIIMHON
pEIICHUS TPUKIIATHBIX TENBHOU JEATENHLHOCTH CH- - ()yHIaMEHTAJIbHBIC 3aKOHBI, SIBJIC-
3a/1a4 00pa3oBaTeIbHONM | CTEMAaTU3UPOBAHHBIX TEOPE- | HUS U MPOLIECCHI, U3yYaeMble XUMUEH;
eITEIbHOCTH THUYECKHX U TMPAKTHYECKHUX Ymems:

3HaHI/II71 XUMHUYCCKUX HayK - ,IIOCTYHHO OG'LSICHHTB OCHOBHBIC

XUMUYECKAE TEPMHUHBI, TTOHATHS M 3a-
KOHBI, aCCOIMUPOBAHHBIE C 0O0JACTHIO
W3Yy4YEeHUS,

Bnaoemws:

- OCHOBHBIMH XMMHYECKUMU U (U-
3UYECKHUMU MOHATHSAMM, 3HAHUSIMH 3a-
KOHOMEPHOCTEM XUMHUYECKUX MPOIeC-
COB U SBJICHHI

2 O0béM ¥ TPYI0€MKOCTh JUCHHUILVINHBI 10 BUAAM Y4eOHbIX 3aHATHI. DopMBbI IPOMEIKY-
TOYHOM aTTEeCTAlUMH.
Tabnuia 4 — O6beM U TPYAOEMKOCTh IUCLUUIUIMHBI 10 BUJAM Y4eOHBIX 3aHATUN

O6béM yacoB no ¢dop-
MaM 00yuyeHHs!
(0]02]0)

OO0mast TpyI0OEMKOCTh | BUJBI y4eOHOU pabOThI MO JHC-
[IUTUTHHE, TIPOBOJIUMEBIC B pa3HbIX (hopMax

1 O61mas Tpya0eMKOCTh AUCHIUTIINHBI 180

2 KonraktHas pabora 0oOydarommxcsi C MpernojaBaTeieM
(mo Bu1aM y4eOHBIX 3aHATHI) (BCEro)

AynuropHas pabota (Bcero): 56

B TOM YHCIJIC:

JIEKIIUHU 20

NPaKTUYECKHUE 3aHATHI, CEMUHAPHI 36

IIPaKTUKYMBbI

nabopaTopHble paboThI

B MHTEPAKTUBHOH popme

B DJICKTPOHHOU (hopme

BueayautopHas pabora (Bcero):

B TOM YHCJIE, WHIWBHIyalbHas pabora oOyuaro-
HIMXCS C MPEnoJiaBaTesieM

MOJIFOTOBKA KYPCOBOM paboOThl /KOHTAaKTHas paboTa

IPYNIOBAasi, HMHAWBHIyalbHAs KOHCYJIbTALUS U
WHBIE BHJIBI YY€OHOW NEATeNTbHOCTH, MpEeayCMaTprBa-
IOIIME TPYMIOBYIO WM HHAWBUIYAIBHYIO paboTy 00y-
YAIOUIMXCS C MPEoIaBaTeNIeM)

TBOpUecKas pabota (dcce)

3 CamocrosTenbpHas pabora o0ydaromuxcs (Bcero) 88

4 HpOMe)Ky'TO‘-IHa}I arTeCTaliuAa 06y‘-IaIOIJ_ICTOCH Jk3ameH 9 CEMECTP

36




3. Y4eOHO-TeMaTHYeCKUI IJIAH U COAePKAHME JTUCHUILIUHBI.
3.1 YueOHO-TeMaTHYeCKHIT IIJIaAH
Tabnuma 5 - YueOHo-TeMaTHiecKuil T1ad 04HOM popMbI 00ydeHHsI

> & Buabl y4eOHbIX 3aHATHH,
= BKJIIOYASl CAMOCTOSATEJIbHYI0 padoTy
§ E | 0o0yuarommuxcsi M TPYI0€MKOCTH o ]
g2 S (B 4acax) OpPMBI TEKY
Ne Pa3znen = IIero KoH-
/1 |IMCHHUILIMHBI 8 AYAMTOPHRBIE — [CAMOCTOs- TPOJIs yCleBa-
S yueOHbIe 3aHATHSA TeJIbHAsA eMOCTH
BCero |JIeKIUM | ceMuHapbl, | padora
npakTuyeckune| 00y4aro-
3aHATHA HIAXCs
1. Beenenue B npenmer. | 24 3 3 18 Ompoc
O0mass  xapakTepu-
CTHKa  TEePeXOJHbIX
DJICMEHTOB.
2. | Xapakrepuctuka d — | 94 14 30 50 Omnpoc
AJIEMEHTOB I-VII
rpymi.
3. | Jlantanounsr u aktu- | 26 3 3 20 Kontpoms-
HOW/JIBI. HBI TECT,
CEeMHUHAp
DK3aMeH 36
Hroro 180 20 36 88
3.2. Coaep:xanue 3aHATHI 110 BUIaM y4eOHOI padoThI
Tabnuma 6 — ConepkaHue TUCIUILUIMHBI
Ne HanmenoBanue pasaeia quc-
n/n IUIIJTHHDI Conepaanne
1 Pasnen 1. Beenenue B npeamer.
OO01mas xapakTepucTHKa mepe-
XOJTHBIX DJIEMEHTOB.
Cooepoicanue 1eKyuoHH020 Kypca
1.1. | Beenenue B peamet. Obmas OOmas XapakTepuCTHKAa TEPEXOJIHBIX DJIEMEHTOB.
XapaKTePUCTHKA MEPEXOTHBIX OcobenHoctu crpoenust aToMoB d- u f-anemenToB. Opou-
JJICMEHTOB. TaJbHBIC PAJWYCHI, JHEPTUU HOHU3AIUHU, CPOACTBO K
AMeKTpoHy. MHorooOpasue creneHeil okucienus. OTiu-
9us OT DJIEMEHTOB TJIABHBIX MOATPYIII. Beicokne crerneHn
OKUCJICHUS W MOJIEKYJISIpHbIe coeAnHeHus. Huskue crerme-
HU OKHCIICHUS W COSJMHCHHUS MEPEeMEHHOTO cocTaBa. Me-
TAJUTHYECKOE COCTOSHUE MPOCTHIX BemecTB. CXOICTBO U
pa3Iu4IHs JIEMEHTOB IIEPBOTO, BTOPOTO M TPETHETO IMepe-
XOOHBIX psnoB. JlantanommHoe cxkatue. [loBbieHHOE
CXOJICTBO 3JIEMEHTOB - JJICKTPOHHBIX aHAJIOTOB BTOPOTO U
TPETHETO PSIOB.
Tembl npaxmuyecKux/cemMuHapCcKux 3aHamull
1.2 | Obmas xapakTepucTrKa rnepe- OO01mas XxapakTepuCTHKA MePEXOIHBIX JIEMEHTOB.

XOJHBIX 3JICMCHTOB.

Pazgen 2. Xapakrepuctuka d —
snemenToB |-VIII rpynn

CoOeporcanue 1eKYuoHHO20 Kypca




n/n

HaumenoBanue pa3jaesa auc-
HUILJIMHbBI

Conep:xkanue

2.1

Mens, cepebpo, 30710TO.

OO01mmas xapakTepucTuka 31eMeHToB. CTpoeHHe aTOMOB,
BO3MO>XKHbBIE CTETIEHU OKHUCIICHUS B coeuHeHusx. Crenu-
(duka oHO3apSAHBIX HOHOB ¢ KoHurypanwuei d10. I[Ipo-
CTBIE BeIllecTBa: (PU3NUeCcKre U XUMHUUECKHUE CBOICTBA.
Camopoanbsie MeTaiibl. Baxkneitmue OnuHapHbIe XuMU4e-
CKH€ COCTUHEHUS: OKCH/JIbI, TAIOTEHU b, XaTbKOT€HU/IbI.
XuMHUs BOAHBIX pacTBOPOB. OKUCIUTEIBHO-
BoccranoButenbHble cBoiicTBa Cu(l) u Cu(Il), Au(l) u
Au(IIT). KommuiekcHbie coenmuuenusi. buonorundeckoe 3Ha-
YeHHE.

2.2

IToarpynna nuHka

OO0mas xapakTepucTuka 31eMeHTOB. CTpoeHHE aTOMOB,
BO3MOJKHBIE€ CTEIIEHH OKHUCIEHHMS B coelunHeHMsX. Oco-
6ennoctu coenunennii prytu (I). Ilpocteie BemecTBa:
(bu3nUecKre U XUMUYECKHE CBOWCTBA. Y HUKAIIbHbBIE CBOM-
CTBa MeTauiMdecko pryTt. IIpumenenue. Baxnenmue
OMHApHBIE XUMUYECKUE COCAMHEHUS: OKCHUIbI, TaJIOTeHU-
JIbl, XaJIbKOT€HHIbl. XUMHS BOJHBIX PAaCTBOPOB. Y CTOW-
YUBbIE KATHUOHHBICE U aHMOHHBIE (HOpPMBI. AMQOTEPHOCTH
LMHKAa. AKBakaTHMOHbl M T'MIPOKCOAHUOHBI. buomormye-
CKO€ 3HaUCHHE.

2.3

d-anemenTs! 1V rpymisi, d-
3NeMEHThI V TPYIIIIbL.

OO6mias xapaktepuctuka 1eMeHTOB. CTpPOEHHE aTOMOB,
BO3MOXXHbBIE CTENEHU OKUCJICHHSI B COCAMHEHMSIX. XUMU-
YECKHUE CBOWCTBA.

2.4

[Toarpymnmna xpoma

OOmas xapakTepucTuka 3aeMeHToB. CTpoeHue arto-
MOB, BO3MOXXHbIE€ CTEIIEHU OKHUCICHHUS B COEIUHEHUSX.
Haubonee xapaxtepuble crenenu okucienus: Cr(III),
Mo(VI), W(VI). IIpocteie BemiecTBa: pU3NYECKUEe U XH-
MUYecKue cBOMCTBa. [IpMUMHBI TYromiaBKoCcTH Moauo/e-
Ha U Boib(ppama. [IpuMeHeHne B celMalbHBIX CIUIaBax.
XpomupoBaHue MeTalsIoB. BaxHeiue OnHapHbIe XUMU-
YECKUE COEAMHEHMS: OKCHU[bl, TaJIOT€HUbl, XaJIbKOI€HU-
Ibl. 3aBUCHUMOCTb CBOWCTB OT CTEIIEHM OKUCIEHHA. Tep-
MUYECKOE TUCIPONOPLIUOHUPOBAHME HUBIIUX TaJOr€HU-
noB. XpoMmoBas KHCJIOTa, XpoMaTsl U Juxpomatsl. Kuc-
J0THI MOJIMOIeHa U BOJb(ppaMa U UX Mpou3BojaHble. Kom-
IJIEKCHBIE COEIMHEHUsA. AKBa- M THAPOKCOKOMIIJIEKCHI.
Muoroo6pa3zue komruiekcoB xpoma (I1I). buonornueckoe
3HAUEHHUE.

2.5

[Toarpynna mapranuna

OO6mras xapaktepucTtuka 3yieMeHTOB. CTpPOCHHE aTOMOB.
MHorooOpa3ue creneHeld OKUCIEHUs. SnepHbIl cHHTE3
texHeuus. IIpocTeie BemecTBa: (u3MUecKWe U XUMHUUYE-
ckue cBoictBa. Ilpumenenue. Baneiimme OuHapHBIE
XUMHUYECKHE COCIUHEHHUS: OKCUbI, TaJIOTEHU/BI, XaIbKO-
reHuipl. XUMHS BOOHBIX PACTBOPOB. Y CTOMYMBBIE KaTHU-
OHHbIE M aHHUOHHBIE (OPMBI. YCTOMUMBOCTH KAaTHOHOB
Mn?* B BomHBIX pacTBOpaXx. MapraieBas KHCIOTA.
OKuCIIUTENBHBIE  CBOWCTBA I€PMAHraHaTHOIO  HOHA.
YcroituuBocth npousBoaHbix penus (VII). KommiekcHbie
COCIMHEHUSL.

2.6

’Kenes3o, k00aabT, HUKEIb

OO6mas xapaktepuctuka 3nmeMeHToB. CTpoeHue aro-
MOB, BO3MOXHBIE CTEIIEHH OKHCJEHUS B COCIUHEHHUSX.
IToHmkeHue BBICHIMX M XapaKTEPHBIX CTEIIEHEHW OKMCIIe-
HHUS IO CpPaBHEHHUIO C moArpynmnoi mapranma. [Ipocteie
BelecTBa: (hM3MUECKHEe M XHMMHUYECKUE CBOiicTBa. Pomb




n/n

HaumenoBanue pa3jaesa auc-
HUILJIMHbBI

Conep:xkanue

JKeJle3a U €ro CIJIaBOB B MCTOpUM LuBmin3anuu. Cospe-
MEHHbIE NIPUMEHEHUSI METAJJIOB TPUAJbl Kejle3a U CIUla-
BOB Ha UX OCHOBe. BaxHuelinine OMHapHblE XMMHUYECKUE
COCIMHEHMS: OKCHUJbI, TaJOr€HU/bl, XaJIbKOT€HUbl. XU-
MUl BOJHBIX PacTBOPOB. Y CTOWYMBBIE KATUOHHBIE U AHU-
oHHBIE (opMbl. ['maponus coieit xeneza. KomriekcHbie
coenuHeHUs. OKHUCINTEIbHO-BOCCTAHOBUTEIIbHBIE CBOM-
ctBa koMmriuiekcoB Fe(Il) u Fe(Ill), Co(Il) u Co(Ill). MHuo-
roobpasue U yCTONYMBOCTh KOMIUIEKCOB C AJIEKTPOHHOMN
xondurypauueii d°. Buonoruyeckoe 3Hadenmue.

Temuvr

npaxmuueCKux/ceMuHapCKux 3AHAMULL

2.7

Menpb, cepedpo, 30J10TO.

XuMHYecKue CBOMCTBA MeIH, cepedpa 1 30J10Ta

2.8

Mens, cepedpo, 30710TO.

Pemienue skcriepuMeHTanbHBIX 3a7a4 1o Teme: «Menp,
cepedpoy.

2.9

[Toarpynna nuHka

XUMHUYECKUE CBOMCTBA IMHKA, KAAMUS U PTYTH.

2.10

IToarpynna xpoma

XUMHUYECKUE CBOMCTBA COEUHEHUIN XpOMa.

211

Pemenne OKCIICPUMCHTAJIbHBIX
3aJa4 110 TCMC: «Hozu‘pynna
OUHKa, XpOM U €ro CocanuHe-
HUSI»

Pemenue skcnepuMeHTalbHbIX 3a1a4 1o teme: «llox-
rpyIa UUHKA, XPOM U €r0 COEUHEHUSD»

2.12

[Toarpynna maprasua

XHUMHUYECKUE CBOMCTBA COEAMHEHUN MapraHua

2.13

[Toarpynna mapranna

Pemenne OKCIICPUMCHTAJIBHBIX 3a/1a4 I10 TEME:
«MapraHeu N €10 COCANMHCHU

2.14

Keneso, k00aIbT, HUKEID.

XUMHUUECKHE CBOMCTBA COSIMHEHNH Kelie3a, KoOanbTa U
HUKEA

2.15

Keneso, k00aIbT, HUKEID.

Pemenne OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TCME: «}KGJ'ICSO,
K06aJ'ILT, HUKCIIb)).

2.16

IlnaTnHOBBIE METAJIEL.

[InatunoBbie Metamibl. OOIIast XapaKTepUCTHKA
271eMeHTOB. CTpOEHHE aTOMOB, BO3MO>KHBIE CTEIIEHU
oKucrneHus B coequHeHusx. [Iporecce apdunaxa.
IIpocteie BemecTBa. [IpnunHbI BBICOKOM IIIOTHOCTH U
TYTOILJIABKOCTH. XMUMHYECKasi MHEPTHOCTH. [lepeBon B
pacTBop 6JaropoIHBIX MeTaIoB. BaxkHelmue OuHapHbie
XUMHYECKHUE COETMHEHUS: OKCH/IbI, TAJIOT€HU/IBL,
XaJIbKOT€HUbI. TeTpaoKCHabl OCMUS U PYTEHHUS.
Kommiekcubie coequuenus. PazHooOpa3ne KOMITIIEKCHBIX
COEIMHEHM IJIATUHOBBIX METAJIJIOB M €r0 NPUUYUHBL.

Paznen 3. JlanHTaHOUIBI U AKTH-
HOUIBI.

3.1

JlaHTaHOMBI M AKTHHOMIBI

JlanTanonapl U akTUHOWABL. JlanTaHoMABl. OOIIast Xapak-
tepuctuka. OCOOCHHOCTH CTPOCHHSI aTOMOB, MPUYHHBI
CXOJICTBA 3JIEMEHTOB, BO3MOKHBIC COCTOSIHUS OKHMCIICHUSI.
Conepxxanue B npupojae. Paznenenue snementoB. Ousu-
YECKUE U XMMHUYECKUE CBOWMCTBA MPOCTHIX BEIIECTB. XU-
MHUYECKHE CBOMCTBA COEOUHEHUN JaHTAaHOUOOB. OKCHUILI
W TUIPOKCOMPOU3BOIHEIC. ['aoreHubl u npyrue OuHap-
HbIC COeIMHEHUsI. XUMHUS BOJHBIX pacTBOpoB. OcoOeHHO-
CTH LIEpUS U €BPOITHSL.

Axtunounsl. OOmiast  xapakrepuctuka. OcoOeHHOCTH
CTPOCHHsI aTOMOB, CPaBHEHHE C JaHTaHOWAaMH. Pa3Hoo0-




HaumenoBanue pa3jaesa auc-

IUILTHHBI Conep:xanue

n/n

pasue cocrosiHuil okuciaeHus. ConxepkaHue B INPUPOAE.
PagnoakTuBHBIE CEMEWCTBAa TOpHUS, ypaHa M aKTHUHUSA.
SnepHble peakuMM M CUHTE3 3JIeMEHTOB. Pusndeckue u
XMMHMYECKHE CBOMCTBA NPOCTBIX BemecTs. Ilepuognu-
HOCTb B U3MEHEHHMHM XHMHYECKMX CBOWCTB, CXOJICTBO C

APYIruMH 3JICMCHTaMHU, JCJICHHUEC Ha HOﬂCCMeﬁCTBa.

Temuwl npaxmuuecxux/ceMuHapCKux 3AHAMUU

3.2 JlaHTaHOM OBl M AKTUHOMIBI Jlantanouasl. O6mIast xapakrepuctuka. OcoOeHHOCTH
CTPOEHHUSI aTOMOB, MPUYMHBI CXOJICTBA 3JIEMEHTOB, BO3-
MOXHBIE COCTOSIHUS OkucieHus. ConepkaHue B MPUPO/IC.
Pazgenenne »iementoB. Dusmueckue M XUMHYECKHE
CBOMCTBa MPOCTHIX BemecTB. OCOOEHHOCTH IIEPHUS U €B-
pornusi.

Axtunonapl. OOmas xapaktepuctuka. OcoOeHHOCTH
CTPOEHHUSI aTOMOB, CpaBHEHHUE C JaHTaHOWAaMH. Paznoo0-
pazue cocrossHuil okucieHus. Cojaep:kaHue B HPUPOJIE.

PannoakTuBHBIE CEMENWCTBA TOPUS, YPaHA U AKTUHMSL.

4 Ilopsiaok OLlEHUBAHUS YCIIEBAEMOCTH M C()OPMHPOBAHHOCTH KOMIIeTEHIHI 00y4aro-
IIEerocsi B TeKyleil 1 MPpOMe:KyTOYHOM aTTecTaluu.

JJ1g TIOJIOKUTENTFHOM OIIEHKH O Pe3yJIbTaTaM OCBOEHUS AMCLUMILTHHBI 00ydaromemMycs Heoo-
XOJUMO BBIITOJIHUTH BCC YCTAHOBJICHHBIC BU/IbI yqe6H0ﬁ pa60TBI.

Tabmuua 7 - banmpHO-peHTHHrOBast OIIEHKa pe3yabTaToOB yuyeOHOW paboThl 00yJaromuxcs Mo
BujaM (bPC)

VYuebHas pado-| Cymma | Bunsl u pe3yabTaTsl OrieHka B aTTeCTaIluu banst
Ta (BUabl) | O6amnoB | yueOHOH paboThl
9 cemecTp
Texymias 80 [[Tocemenue 3ansTuii|10 6ammoB 3a 100%  mocemenne| 0 -10
yueOHast pabo- (Hanmu4Me  KOHCIIEK-|ayJAMTOPHBIX 3aHATHH
Ta B CEMECTpE TOB JIEKIMH, BBIIOJI-
(ITocemenue HeHHe J1a0. pador)
3aHATUH o 3ammra  mpakTHye-2 0ajasa 3a opOPMIICHHYIO B COOT- 0-32
pacrucaHuio M ckux pabor (1 pa-|BeTCTBUU C TPeOOBAaHHSIMHU U 3allU-
BBITIOJIHEHHE 60T). HICHHYTO J1abopaTopHyto paboTy
3a/1aHui)
CPC BBHITIOJTHCHKE |8 0aJlJIOB 3a TPaMOTHOE M YETKOE 0-8
WHIUBHUIyaTbHOTO  |M3JIOKEHUE MOHSATHWHOTO arnmapara
3aJaHHS
CPC — tekymee Te-|1 TecTOBBI cpe3 3a KOTOPbII MOYKHO 0-10
CTHPOBAHUE nonyunts 10 6assioB
HToro no Tekyieii padbore B ceMecTpe 0-60
[TpomexyTou- 40  |Teopermueckuii Bonpoc|20 §asIOB 3a TEOPETHYECKUI BO- 0-20
Hasl aTTeCTaIlHs poc
(3x3ameH) IIpuknaguoe 3ananue |20 0aJ10B 32 NPABUIILHO BBITIOJHEHHOE 0-20
3aaHne
Hroro 3a hx3aMeH 0-40
CymMapHasi OleHKa 10 JUCHHUIIJIMHE: CyMMa OaJIJIOB TEKYIIEH U MPOMEXYTOYHOM aT-
tectauuu 51 —100 6.
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[TepeBon 6amnoB u3 100-6amapHO# MmIKaibl B OYKBEHHBIM SKBUBAJICHT 3a4ETHON OIEHKH

Cymma 0asiioB Ormerka BykBeHHBIN 3KBUBAJICHT
A1 TUCHUIIJIHHBI
86 — 100 5 OT1nnyHO
66 — 85 4 XopoIo
51-65 3 Y OB TBOPUTEITLHO
0-50 2 HeynoBieTBOpuTEIHHO

5 MartepuajibHO-TeXHHYeCKoe, IPOrPaMMHOe H Y4eOHO-MeTouYecKoe obecreyeHmne
JAMCHUIIUHBI.
5.1 YueOnas qureparypa

OcHoBHasi yueOHasi IUTepaTypa

1 HecrepoB, A.A. Xumus mnepexoAHbIX 3JIEMEHTOB: yueOHoe mocobme / A.A. Hectepos,
E.M. basn, U1.B. Peibanbuenko. — PoctoB-Ha-Jlony: FOxubIii dhenepanpabii yausepcurer, 2015. — 68
c.: TaoI. — Pexum JocTymna: o 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 XHMHH DJJEMEHTOB: YyueOHoe mocoome / T.A. Jlapuues,
T.}O. KoxyxoBa. — KemepoBo: KemepoBckuil rocynapcrBeHHblil yHuBepceutet, 2012. — 147 c. — Pe-
xuM noctyna: mo noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=232759 (nara
obpamenus: 15.11.2020). — ISBN 978-5-8353-1515-4. — TekcT: 2IEKTPOHHBIN.

JonotHUTeILHAS y4eOHAasI TUTepaTypa

1. Banyesa, T.H. Xumus s1neMeHTOB. d-31€MEHTHI: METOANYECKOE TOCOOUE ISl CAMOCTOSITEIbHON PaOOTHI
cryaenrtos / T.H. Banyesa, FO.M. Atpomienko. — Mockga ; bepnun : [lupekr-Menua, 2018. — 53 c.: ., Tadn. —
Pexxum nocryna: no noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=499223 (nara obpare-
Hust: 15.11.2020). — bubsworp. B kH. — ISBN 978-5-4475-9819-8. — DOI 10.23681/499223. — TekcT : 371€K-
TPOHHBIH.

2. Cupuk, C.M. Xumus s- ¥ p-dJIEMEHTOB: dJIeKTpoHHOe yueOHoe nocobue / C.M. Cupuk, T.1O. Koxxyxosa
; KemepoBckuii rocynapcTBeHHbli yHuBepcuTeT, Kadenpa neopranndeckoit xumun. — Kemeposo : Kemepos-
CKH TOCYIapCTBEHHBIH yHUBepcHTeT, 2015. — Y. 1. — 204 c. : . — Pexxum gocTyma: mo moJmucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=481628 (nara obpamenwus: 15.11.2020). — bubavorp. B
kH. — ISBN 978-5-8353-1786-8. - ISBN 978-5-8353-1787-5 (4. 1). — Tekcr : 3neKTpOHHBIH.

3. Cupuk, C.M. Xumus s- 1 p-35ieMeHToB : yuebHnoe nocodue : [16+] / C.M. Cupuk, T.}O. Koxyxosa ;
KemepoBckwii TocyrapcTBeHHbIH yHUBepcuTeT, Kadenpa ananutuaeckoi 1 HeopraHmdeckol xumuu. — Keme-
poBo : KemepoBckuii rocynapcTBEHHbIH yHUBEpCUTET, 2016. — Y. 2. — 134 c.: Tabu., ni. — Pexxum nocryna: mno
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=574124 (nata obpamienus: 15.11.2020). —
bubnuorp. B kH. — ISBN 978-5-8353-1786-8. - ISBN 978-5-8353-2069-1 (Y. 2). — TekcT : 37eKTPOHHBIH.

4. Kpamennnnukosa, H.I'. Xumus metannos: naboparopHsiii npaktukym / H.I'. Kpamennnankosa,
A.W. Bunokypos; [10BOIKCKHMIA FOCYIapCTBEHHBII TEXHONOrMYeCKHii yHuBepcuTeT. — Momkap-Ona : TToBomxk-
CKHI TOCYJapCTBEHHBIA TEXHOJIOTHYECKHIA yHUBEpCHUTET, 2016. — 96 c.: Tabn. — Pexxum moctyna: 1mo moAnucke.
— URL: https://biblioclub.ru/index.php?page=book&id=459487 (mara obparenus: 15.11.2020). — bubmworp.: c.
90. — ISBN 978-5-8158-1759-3. — TeKCT: AJIEKTPOHHBIH.

5.2 MaTepuajbHO-TeXHHYECKOE H MPOrPaMMHOe o0ecnedeHue TUCIUTLIMHBI.
VYueOHble 3aHATHS IO AUCHUILIMHE MTPOBOAATCS B yueOHbIX ayautopusx KI'TIN KemI'V:

337 JlaGopaTopusi XuMuM. YueOHas ay TUTOPHS Ui IPOBEICHUS:
-3aHATHH JIEKIMOHHOTO TUIIA;
- 3aHATHHA CEMMHAPCKOT0 (IPAaKTHYECKOIr0) TUIIA;
- TPYIIOBBIX U MHIUBHYaJIbHBIX KOHCYJIbTalU;
- TEKYILIET0 KOHTPOJIsI M MPOMEKYTOYHOM aTTeCTallu.
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https://biblioclub.ru/index.php?page=book&id=461988
https://biblioclub.ru/index.php?page=book&id=232759
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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

Crnenuaau3upoBanHas (yueOHasi) mebesib: T0CKa MEJIOBas, CTOJIbI JAOOPATOPHBIE, CTYJIbs, PAKOBH-
HBI, BBITSDKHOM 1IKad, 1eMOHCTPAIIMOHHBIH CTOJI.

O0opynoBaHme /i1 Mpe3eHTAlUM Y4eOHOr0 MaTepuaJa: nepeHocHoe -HOyTOyK, IPOEKTOp, IKPaH.
JlabopaTopHoe 000py10BaHHe W MaTepPHAJIbI: [OJIIPUMETP, AHAJTUTHUUECKUE NMPUOOPHI, BECHI, TEP-
MOCTaT, XOJIOJUIBHUK, PEOCTaT, aKBaAUCTUIISTOP, MaTEpUaJIbl AJisl POBeACHUs 1a00paTOPHBIX paboT
(k0710B1, MPOOUPKH U Apyrast XUMUYECKas MOCya), PEaKTUBBI Ul MPOBEICHUS JIAOOPATOPHBIX PadoOT,
PH-metp, pedpakromerp, anmapaT sl IPOBEICHUS XUMUYECKUX peakiui, annapar Kurmrma, mpudop
JUIS OTIBITOB TI0 XMMHHU C JJIEKTPHUECKUM TOKOM (JIaOOpaTOpHBIN), MPUOOP ISl MOJIyYEHHs TaJIOH-
JIOQJIKAaHOB JIEMOHCTPALMOHHBIH, YCTAHOBKA JIJIs1 IEPETOHKH BEILIECTB.

YueOHo-HarusiAHbIe Mocodusa: Habop «['MA - Jlabopatopust mo xumun», cresabl «llepuoanynas
cucrteMa MenpeneeBa» U JIpyrue.

Hcnoab3yemoe nmporpammuoe odecnedenue: MSWindows (MicrosoftimaginePremium 3 year mo
cyonmuuen3snoHHoMmy noroBopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBo-
6o1HO pacnpoctpansemoe [10).

HNurepHer ¢ o6ecnedenuem gocryna B IUOC.

5.3. CoBpeMeHHbIe IpoeccHoOHAIbHBbIE 0a3bl JAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE
CHCTEMBI.

1. WebElements: onnaiiH-cipaBOYHUK XMMUYECKHX JIEMEHTOB. - http://webelements.narod.ru/

2. neochemistry.ru — OOr1iast XuMust, OpraHMYEeCKas ¥ HEOPraHUIEeCKask XUMHUs, PEIICHHE 3a/1a4 U Jp. -
http://neochemistry.ru/zadachki2/index.php?option=com_frontpage&Itemid=1

3. Kypnuan "Xumus u XKuzab - XXI Bex" - http://www.hij.ru

4. AnxuMuK: cait mo xumun. CaiT 0 XUMHYECKUX BEIICCTBAX M SBJICHHIX HHTEPECHO, COACPIKATEIIb-
HO, JIOCTYITHO, TTOJIE3HO IS IIMPOKOTO KPyra YurTaresiei, OT CaMbIX MAJICHbKUX 10 CTYJCHTOB M Y4H-
tenel. - http://alhimik.ru/index.htm

5. [lopTan ¢pyHmaMeHTaILHOIO XUMUYECKOTO 0Opa3oBanus Poccuu - http://www.chemnet.ru

6. Poccuiickoe obpasoBanue. [DnexkTpoHHbiit pecype]. — URL: http://www.edu.ru/

7. CnoBapu u sHIMKIIONeuU oltai http://dic.academic.ru

8. Bonbmas poccuiickas suikioneaus https://bigenc.ru/rf

6 Huble cBeieHUs U (MJIM) MATEPHAJIBI.

6.1.IlpuMepHbIe TeMbl NUCbMEHHBIX Y4eOHBIX padoT

Tect «CBoiicTBa NEPEXOAHBIX METAIOB)

1.IIpu cropanum xene3a B KUCIOPOJIe 00pazyeTcs BEIIECTBO COCTaBa!

1)Fe203 2)Fe304 3)FeO 4)Fe[Fe02]2

2.Kak nmonmyuuts u3 xenesa: a) FeCl2; 6) FeCl3.

D)neiictBuem Cl2 (ra3z)  2)neiictBuem pactBopa HCl 3)meiictBuem cmecu HCI+Cl2(ra3) 4)
neiictuem pactBopa CuCI2

3.BeIxoasmumii ©3 JOMHBI Ta3 Ha3bIBAIOT KOJOITHHKOBBIM MU JOMEHHBIM. Ero coctaB (00bem-
HeIe 10J11,%):CO — 32.0, CO2 —14.0, N2 —54.0 Ckonbko Bo3ayxa (M3) moTpeOyeTcs JUIs CKU-
ranus 1 M3 storo raza?

1)0,16 2)0,32 3)0,8 4)16 5)4
4.TloyeMy KOMIUIEKCHBIE MOHBI, 0OpazoBaHHbie MoHamu Cu+, Ag+, Zn2+, Cd2+, AI3+ Gec-
[IBETHLI?

1)Y s1ux noHoB HeT cBOOOAHBIX d — opOutaneii 2)He Bo3MOKEeH MPOCKOK 3NEKTPOHOB ¢ d(y)
Ha d(¢) opbutans 3)B 3THX HMOHaX He peanusyeTcs Bbiciias creneHb okucienus 4)d(y) u d(e)
— OpOUTAU TTOJIHOCTBIO 3aMIOJTHEHbI

5.Coenunenne coctaBa Co(SO4)Br SNH3 umeer 2 uzomepa. M3 pacTtBopa mepBoro m3zomepa
npu noOaBiieHNMH M30bITKa HUTpaTa cepedpa BBINAIACT JKENThIM ocanok OpoMua cepedpa, a u3
pacTBopa BTOpoOro — Oenblii ocazok cyibdara cepedbpa. KakoBbl KOOpaIUHAIIMOHHBIE (POPMYITBI
IIEPBOIO U BTOPOTO U30MEPOB?

1)[Co(NH3)5Br]SO4  2)[Co(NH3)5S04]Br 3) [CoSO4Br J(NH3)5

6.Ha xakue WOHBI B BOAHBIX pAcTBOpax AMCCOLMUPYET KOMIUICKCHOE COCIMHEHUE
K[Ag(CN)2]?
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1)K+,Ag+,2CN- 2) K+, [Ag(CN)2]- 3) K+, 2CN- 4) Ag+, 2CN-

7.a) )xenTasi KpoBsiHasl COJb; 0) KpacHast KpoBsiHasl colib?(YKakuTe Ha3BaHUE U (POPMYITY).
)I'ekcarmanodeppar (I1) kamus 2)['ekcarmanodeppar (III) xamus  3)K3[Fe(CN)6]
4)K4[Fe(CN)6]

8.Kaxkas 13 311eKTpOHHBIX KOH(PHUTYpaIiuii OTBEYaeT: a) aToMy XpoMma; 0) HoHy xpoma (3+)?
1)[Ar] 3d44s2 2)[Ar] 3d54s1 3) [Ar]3d3 4)[Ar] 3d4

9. PacnonoxuTe OKCHUIbI XpoMa B MOpsAJIKE Bo3pacTaHus KHUCIOTHBIX cBoiicTB. CrO3,CrO
,Cr203

10. K 3,92 r cynbdara xpoma (3+) gobdaswmm 2,00 r ruapokcuia kanus. Kakyro Maccy ruipok-
cHJia Kalus HaJlo eule J00aBUTh, 4YTOOBI MOTYYUTh IPO3payHbIi pacTBOp?

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

11.Kakast u3 37eKTpOHHBIX KOHPUTYpaluii OTBeYaeT:a) aromy xeinesa;0) Mony xenesza (2+);

B) HoHY keje3a (3+)? 1)[Ar]3d6 2) [Ar]3d5 3) [Ar]3d64s2

12.ITouemy Henb3s1 XpaHUTH COJIH keje3a (3+) B: a) OIMHKOBAHHBIX; 0) B METHBIX COCyAax?
1)Conu xene3a (3+) moasepraroTcst THAPOIHM3Y 1O KaTHoHy, pH <7

3)bonee akTUBHBIN METAILT CIIOCOOEH BBITECHATh MEHEE aKTUBHBIN U3 €ro cojeil

3)Xene3o (3+) B XUMHUECKHUX PEAKIMIX MOKET BBICTYAaTh B POJIM OKUCIIUTEIS

13.ITouemy coenunenue Fe304 nazwBaroT u okcuaom xenesa (11, 1), u pepputom xeneza?
1)Tak kak 310 coequHeHue nmapamaruutHo 2)Iloromy 4to 310 cmemannbiii okeun Fe203xFeO
3) Tak Kak 3T0 KOMIUIEKCHOE COCTUHECHUE

14.0Onpenenure, Kakoe BEIIECTBO BCTYIUIIO B PEAKIUIO:

? + H2SO4(xon1r.) + 18HNO3(konir.) — Fe2(S04)3 +18NO2 + x H20 ?

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

15.0mnpenenure, Kakoe BEIIECTBO BCTYIHIIO B PEAKIIUIO:

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

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

16.Kakoe BemiecTBO BBINAJAET B OCAI0K, €CIH K PACTBOPY COJIbI JOOABUTH KPUCTAILIIBI METHOTO
Kyropoca?

DI'ony60ii Cu(OH)2 2)Yepusiit CuO 3)3enenosatsiii [Cu OH]2CO3

17.IToueMy LIMHK B COEIMHEHUSAX UMEET MOCTOSIHHYIO CTENEeHb OKUcieHus (+2)?

1)On Haxonmutcst Bo Bropoil rpymme ITCXD 2)Y Hero MOJIHOCTBIO 3alOJHEHHBIH d-
HOypOBEHb 3) DTO LIENIOYHO-3EMENIbHBIN METasll

18.C KakiuM HOHOM JPYTOro AJIEMEHTA COBMAIAET SJIEKTPOHHAS KOH(PUTYpaILHs HOHA IIMHKA?

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

19.0npenenure CTeNeHb OKUCICHUS JKeJe3a B KOMIIEKCHBIX COSTUHEHUSIX:

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.Pacnonoknte OKCH/IbI MapraHiia B MOPSIKE BO3PACTAHUS KUCIOTHBIX CBOMCTB.

1) Mn2O7  2)MnO  3)MnOsz  4)MnO:

6.2. IlpumepHbIe BONPOCHI M 321aHUA / 321a4M ISl IPOMEKYTOYHOM aTTeCTALNHU
Tadoauua 9 - [IpumepHble TeopeTHUYECKHE BONPOCHI U NMPAKTHYECKUE 3aaHUA / 321a4U K

NPOMEKYTOYHOMY KOHTPOJIIO

Pa3[[€J'II)I 1 TCMbI

HpI/IMepHLIC TCOPECTUICCKHUC BOIIPOCHI

ITpuMepHbIe PAKTHYSCKHUE 3aTaHUS
/ 3aaun

10 cemecTp

Brenenne B
npenmer. OOmias
XapaKTEPUCTHKA
MEePEXO0IHBIX
3JIEMEHTOB

1.00masi xapakTepUCTHKA TMEPEXOTHBIX
JIIEMEHTOB.

2.0cobenHoctr cTpoeHHs aTomoB d- u f-
aneMeHTOB.  OpOWTanbHBIC  paJnyCHhI,
SHEPIUM HOHU3AIUH, CPOJICTBO K DJICK-
TPOHY.

3. MHoroobpa3ue creneHeil OKUCIICHUSI.
4. OTnu4us OT 3JIEMEHTOB TJIaBHBIX TOJ-
rpymni. Beicokue cTeneHH OKHCICHHS U
MOJICKYJISIDHBIE  coelMHeHus.  Hmuskue
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CTCTICHU OKHCJIICHHS W COCIMHEHUS Tie-
PEMEHHOT'O COCTaBa.

5. Merammn4eckoe COCTOSHHE IMPOCTHIX
BEILIECTB.

XapakTepucTuka
d — anemenToB |-
VIII rpymm.

6.Menp, cepedpo, 30510T0. O0IIas Xapak-
TepucTHKa 3JeMeHTOB. CTpoeHue aro-
MOB, BO3MOXHBIEC CTETICHH OKUCJICHUS B
coenuHeHusx. Crneunduka ogHO3apsI-
HBIX HOHOB ¢ KoHduryparmeii d°.
7.OusnuecKue CBOMCTBa MeH, cepedpa u
30J10Ta.

8.Baxueiime OMHAapHbIE XUMUYECKHE
COEIMHEHUS Melld, cepedpa U 30J10Ta:
OKCH/JIbI, TAJIOTCHH/IbI, XaJIbKOTCHHIBI.
9.0KkHCIUTENBHO-BOCCTAHOBUTENILHBIC
coiicrBa Cu(I) u Cu(Il), Au(l) u Au

().

10.KomIuiekcHBIC COCTUHEHUS MEIH, Ce-
pebpa u 3010T1a. buonornueckoe 3Haue-
HUE.

11. lMoarpymnna muaka. OOmas xapakTe-
pucTHka 35eMeHToB. CTpoeHre aTOMOB,
BO3MOJKHBIE CTETIEHU OKHCIIEHUS B CO-
eauHeHusAX. PUu3nvecKre CBOMCTBA MPO-
CTBIX BEILIECTB.

12.0cobennoctu coequnenuit prytu (I).
YHUKaJIbHBIE CBOMCTBA METAJUIMYECKOMN
prytu. [Ipumenenue.

13.BaxHeiine OMHapHbIE XUMUYECKHE
COCTMHEHUS DJIEMEHTOB MOATPYTIIIBI
[IUHKA: OKCHUJbI, TaJIOTCHH/IbI, XalIbKOTe-
HUJIBI. Y CTOMYMBBIE KATUOHHBIEC U AHU-
OHHbIE ()OPMBI COCTUHEHUH ITHHKA.

14. AmdoTepHOCTh IMHKA. AKBaKaTHOHBI
U TUJPOKCOAHHOHBI.

15. D-anemenTsl IV rpynnsl. OOmias xa-
pakTepucTrKa 31eMeHTOB. CTpoeHue
aTOMOB, BO3MOYXHBIE CTETIEHU OKUCIICHUS
B COCAMHEHUSAX. XUMUYECKHUE CBOMCTBA.
16. D-anemenTs V rpymmbel. OOmas xa-
pakTepucTuka 31eMeHToB. CTpoeHue
aTOMOB, BO3MOKHBIE CTETIEHU OKUCIICHUS
B COCAMHEHUSAIX. XMMUYECKHUE CBOMCTBA.
17.Iloarpynma xpoma. OOmiass xapakre-
puctuka 31aemMeHTOB. CTpOE€HHE aTOMOB,
BO3MOJKHBIE CTETICHH OKHCJICHHUS B CO-
ennHeHUsix. Haumbornee  XxapakTepHbIe
crenean okucnenus: Cr(Ill), Mo(VI),
W(VI). IIpocteie BemecTBa: pu3nUECKUe
U XHUMHYECKHe cBoicTBa. [IpuumHbl Ty-
TOIJIaBKOCTH MOJHOJeHa W BOJb(pama.
[IpumeHeHne B CHEIMAJbHBIX CIUIaBax.
XpOMHUPOBAHUE METAIIIIOB.
18.Baxxnelimue OWHApHBIE XUMHUYECKHE
COCIMHEHUSI  JJIEMEHTOB  TOJTPYTIIBI
XpoMa: OKCH/JIbl, TAJIOTEHU/Ibl, XaJIbKOTe-

1. PackpbITh NOHATHE «CaMOPOJ-
HBIE METAJLJIBI».

2. IlpuBectu mpUMEpHl OKHUCIIU-
TEJIbHO-BOCCTAHOBUTENIBHBIX pe-
akuuii Cu(l) m Cu(Il), Au(l) m Au
().

3. Oxapakrepu3oBaThb OHOJIOTH-
YecKoe 3HAYCHHE  DJIEMEHTOB
MOArPYIIIBI UHKA.

4. Onucarb MpoIEecC XPOMHUPOBA-
HUS METAJIJIOB.
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HHUbI. 3aBUCUMOCTh CBOMCTB OT CTCIICHHU
okucneHusa. Tepmuueckoe IUCIPOIOP-
[IMOHUPOBAHUE HU3IIUX TaJTOT€HUIOB.

19. XpomoBasi KuCIOTa, XpPOMATHI U JH-
XPOMATHI.

20.Kucnoter MmonubieHa U BoJIbppaMa u
WX TIPOU3BOJIHBIC.

21 KoMIIIeKCHBIE COCOUHEHHUSI DJIEMEH-
TOB TOATPYIIIBI XpoMa. AKBa- U THIPOK-
COKOMIUIEKCHI. MHOT0O0Opa3ne KOMILIEK-
coB xpoma (III).

22.buonornueckoe 3HAaYCHHUE BJICMEHTOB
MOATPYMITBI XpOMa.

23.Iloarpynma mapranma. OOrmiasi xapak-
TepUcCTUKa dJeMeHTOB. CTpoeHue aro-
MOB. MHoOrooOpa3ue cTeneHeil OKuce-
Hus. SnepHslii cuHTe3 TexHemus. lIpo-
CTBIC BeIIeCTBa: (PM3MYCCKHE CBOMCTBA.
[Ipumenenue.

24 Baxueiimme OWHApHBIE XHMHUYECKHE
COCIMHEHUSI  BJEMEHTOB  MOJATPYIMIIbI
XpOMa: OKCHJIbI, TaJOT€HU]IbI, XaJbKore-
HU/JIBL.

25.B3aumozeiicTBie ¢ KHUCIOTaMHA M OC-
HOBAHHSIMH 3JIEMEHTOB MOJATPYIIBI Map-
ragia. YCcToHuWBbIE KaTHOHHBIC M aHU-
OHHBIC (POPMBI. Y CTOMYNBOCTHh KaTHOHOB
Mn?* B BOAHBIX pacTBOpAX.
26.MapranueBast kucinotra. OKUCIUTEb-
HbIE CBOMCTBA MIEPMAHTAHATHOTO HOHA.
27.YCcTONYMBOCTh TMPOU3ZBOJHBIX PEHHUS
(V1.

28.KoMIIIeKCHBIE COCOUHEHHS DJIEMEH-
TOB MIOATPYMIIBI MapraHiia.

29. buomornyeckoe 3HaYCHUE SJICMEHTOB
MOATPYTIIBI MapTaHIIa.

30.00mas xapakTepuCTHKa XKeJe3a, KO-
Oanmpra M Hukend. CTpoeHHE aTOMOB,
BO3MOJKHBIC CTCICHH OKHCJICHHS B CO-
enqnHeHusnx. [IoHMKEHNWE BBICIIUX M Xa-
PaKkTEepHBIX CTENEHEH OKUCIEHUS TI0
CpPaBHEHUIO C MOATPYIIION MapraHIa.
31.dusnueckre CBOKWCTBA JKelle3a, KO-
OanmpTa W HUKeld. Ponb Jkeneza H ero
CIUIaBOB B uUcTopuu muBmiam3auuu. Co-
BpEMEHHbIE TIPUMEHEHUSI METANIOB TPH-
aJIpl JKelie3a U CIIJIaBOB Ha UX OCHOBE.
32.BaxxHeiilme OWHApHBIE XUMHYECKHE
COCIUHEHMS JKelle3a, KoOallbTa U HUKEIIS:
OKCHJIBI, TaJOT€HUIbI, XaJIbKOTCHHUIEI.

33. B3aumoeiicTBure kele3a, KodalbTa u
HHUKEJIS C KHCIOTaMH U IIEJ0YaMHU.
YcroiunuBEle KaTHOHHBIE M aHHUOHHBIC
(hOpMBL.

34.KoMILIEeKCHBIE COCIUHEHHUS JKelie3a,
K0OaJbTa M HUKEIIS.
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35.0KUCANTENEHO-BOCCTAHOBUTEIbHBIE
cBoiictBa komiuiekcoB Fe(Il) u Fe(Ill),
Co(II) u Co(III).

36.I1narnHoBBIC MeTaITBL. O0MIas Xa-
pakTepucTrKa 31eMeHTOB. CTpoeHue
ATOMOB, BO3MOJKHBIC CTETICHU OKHCIICHUS
B coenuHeHusx. [Iponeccr addunaxa.
IIpoctslie BemecTBa. [IpuynHbI BBICOKON
IUIOTHOCTHU U TYTOILJIAaBKOCTH.
37.Xumudeckasi HHEpTHOCTh TUTATUHO-
BbIX MeTaisioB. [lepeBos B pacTBop Oiia-
TOPOJIHBIX METAJIIIOB.

38.Baxkneiime OMHapHBIE XUMUYECKHE
COCJTMHEHUS: OKCH/JIBI, TAJIOTCHU/IBI,
XaJIbKOTEeHUAbI. TeTpaoKCuIbl OCMUS U
pyTCHUS.

39.KomrmuiekcHbIe COeTMHEHUS TITaTHHO-
BBIX MeTaJIOB. PasHooOpasue kom-
IUIEKCHBIX COEAMHEHU TUIATUHOBBIX Me-
TaJJIOB ¥ €T0 MIPUYUHBI.

JlanTanon el
AKTHHOU LI

u

40. JlanTanouasl. OOmmIas XapakTEPUCTH-
ka. OcoOeHHOCTH CTpPOEHUs aTOMOB,
MPUYUHBI CXOJICTBA AJIEMEHTOB, BO3MOXK-
HBbIC COCTOSTHHSI OKucieHus. Conepkanue
B npupoze. Paznenenue snementos. Ou-
3UYECKHEe M XUMHUYECKHE CBOWCTBA IPO-
CThIX BemecTB. OKCUIBI U THIPOKCOIPO-
U3BOJHBIC. [amoreHuaABl W Apyrue Ou-
HapHbIE COEAMHEHMs. XHUMHUS BOJHBIX
pactBopoB. OCOOEHHOCTH LIEPUS U E€BPO-
nusl.

41.Axtunonssl. OO1Iast XapakTepucTu-
ka. OCOOEHHOCTH CTPOEHHS aTOMOB,
cpaBHeHHUE ¢ JlanTaHou1aMu. Conepika-
HUeE B nipupoje. PaqnoakTuBHbIE ceMeii-
CTBa TOPHS, YpaHA U aKTUHUS. SepHbIe
pPEaKIuu ¥ CUHTE3 AIeMeHTOB. Dusnue-
CKHE€ U XUMHYECKHE CBOMCTBA TIPOCTHIX
BeriecTB. [lepnoUIHOCTh B MI3MEHEHUH
XUMHYECKHUX CBOMCTB, CXOJICTBO C JIPY-
TUMH 3JIEMEHTaMH, JeJIEHUE Ha MoJIce-
MEICTBA.

1. Ommcate XUMHYECKHE CBOIi-
CTBa COCAMHCHUM JJaHTAaHOUIOB.
2. JlaTb XapaKTEepUCTHKY pa3HO-
00pa3uio COCTOSITHUN OKHCIICHUS
AKTUHOUIOB.

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

(pamunus, unuyuaner u donscnocms npenodasamesi (eii))
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