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Onobpena Ha 3aceJaHMHU METOAMYECKOW KOMHCCUU

(mpoTokos MeToaudeckoit komuccuu axkymprera Ne 5 o1 27.02.2020)
Onobpena Ha 3acenannu kadenpsr EJI

(mpotoxos Ne 6 ot 20.02.2020) H.H. Muxaitinosa

Yr1BepxkaeHa YUEHBIM COBETOM (aKyabTeTa

(mportokon Yuénoro coBera ¢pakynprera Ne 6a ot 11.03.2021)

Ha 2018 rox Habopa

Onobpena Ha 3aceJaHUHU METOAMYECKOW KOMHCCUU

(mpoTokos MeToaudeckoit komuccuu axkymprera Ne 3 ot 25.02.2021)
Onobpena Ha 3acenannu kadenpsr EJI

(mpotokon Ne 6 ot 17.02.2021) A.T". )KykoBa

VYr1BepxkaeHa YUEHBIM COBETOM (aKyabTeTa

(mportokoia Yuénoro coBera ¢paxynprera Ne 8 ot 15.03.2022)
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Onobpena Ha 3aceJaHMHU METOAMYECKOW KOMHCCUU
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Opnobpena Ha 3acenannu kadenpsr EJI

(mpotoxos Ne 6 ot 16.02.2022) A.T". )KykoBa
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1. IlepeyeHb NJIaHMPYeMBbIX Pe3y/JbTATOB 00yUeHHs MO JUCHHUILINHE, COOTHECEHHBIX C
IVIAHUPYEMBIMH pe3y/JbTaTaMHU 0CBOEHHS 00pa30BaTe/IbHON NPorpaMmMbl «XHMHUS
nepexoHbIX 3JIEMEHTOB)»

Pesynpratsl ocBoenust OOII (6akanaBpuaTa) ONpeensioTCs NPUOOPETaeMbIMU BBITYCKHUKOM
KOMITETCHIIMSIMHU, T.€. €r0 CIIOCOOHOCTBIO TMPUMEHSTh 3HAHHS, YMEHHS W JIMYHBIC KadecTBa B
COOTBETCTBUU C BBIOPAHHBIMHU BHJIaMHU MPOPECCHOHATBHON NIEATEIHHOCTH. B pe3ynpTaTe OCBOCHHUS
nanHoit OOII, BBIMYCKHHK JOJDKEH 00JaaaTh CICAYIOIMMMH KOMIIETCHIIMSAMHU IO IHUCIUILIAHE
«XUMHS IEPEXOTHBIX PTIEMEHTOBY:

Koowu PesyabTaTel ocBoenns OOII Ilepedyenn niIaHNpyemMbIX
Komnemeny Cooepircanue Komnemenyuii pe3yJbTaToB 00y4eHHs 10
uu AUCHMIIUHE
K-1 TOTOBHOCTBIO peanr30BbIBATH 3namop:
oOpa3oBareyibHBIE  MPOTPaMMBI IO coJIepKaHue y4eOHOTO

yu4eOHOMY NpPEIMETy B COOTBETCTBHH | MPEIMETA; MPOTPaMMbl U YUCOHUKH
c TpeOoBaHUSIMU O0Opa30BaTEIbHBIX | IO TUCIUTIIINHE

CTaHJapTOB
CIIK-3 crocobeH pean30BBIBATH 3Hamo
y4eOHbIE TPOTPAMMBI  XUMHYECKUX - XHMHIO B npezenax
KypcoB B pa3NUYHBIX | TpeOOBaHUI (benepaabHBIX
00pa3zoBaTEeIbHBIX YUPEKICHUSX, | TOCYAapCTBEHHBIX
MPUMEHSTh XUMHYECKHUEC U | 00pa3oBaTeNbHBIX CTaHAAPTOB H
HKOJIOTUYECKUE 3HaHUS Ui aHalM3a | OCHOBHOM  00IIeo0pa3oBaTeIbHON
MIPUKJIATHBIX npobJeM | MporpamMmebl, € UCTOPUIO U MECTO B
XO3SIICTBEHHOM JAE€SATEIbHOCTH MHPOBOM KYJIBTYpPE U HAYKE;
yMeTh
- UCTIOJTb30BaTh B
npodeccrnoHanbHOM
o0pa3zoBaTeTbHON JeSTEITbHOCTH

TEOPETUYECKHE U  MPAKTHYCCKHE
3HaHUSI XAMUYECKUX HaYK;

BJIaJIeTh

- ¢dopmamMum ©  MeTOJIAMHU
OGy‘IGHI/ISI, BBIXO/SIIUMHA 3a pPaMKU
Y4eOHBIX 3aHATHI: Jab0opaTopHBIC
OKCIIEPUMEHTEI,

1.2 momyuuTh B OOJIACTH OCBaMBAaE€MOMl MNpeIMETHOM cQephl CIEayIONe TEOPETHYECKUE
IPE/ICTaBICHUS U IPAKTUUECKUE YMCHHUS:

3Hamb: COCTaB, CTPOCHHE U XHMMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB U XUMHUYECKUX
COEIMHEHNH MEePEXOIHBIX AIIEMEHTOB;

YMemp: Ha OCHOBE M3YYCHHBIX TEOPUH M 3aKOHOB YCTAHABJIMBATH MPUYMHHO-CIIECJCTBEHHBIC
CBSI3M MEXKAY CTPOCHHEM, CBOICTBAMM, NPHMEHEHHEM BEIIECTB, PACKPHIBATh Ha IPHMEpPax
B3aMMOCBS3b TEOPUH U PAKTUKU;

61ademp: TpUEMaMH TIPAKTHYECKOTO BIAJCHHS XHWMHUYECKOH TIOCYHOH, JTa00OpaTOpPHBIM
00opyI0BaHUEM U IPUOOPaMHU, IIPOBOAMTD JTA00OPATOPHBIE SKCTIEPUMEHTHI.



2. Mecto aucuuninnsl B ctpykrype OOII 6akanaBpuara

JlaHHast TUCIUIUIMHA OTHOCUTCS TUCIUIUIMHAM IO BEIOODY
JucuunnuHa uzydaercst Ha 3 Kypce B 5 ceMectpe.

Mecto JUCHUIIJIIMHBI B (bOpMI/IpOBaHI/II/I BUa ACATCIBHOCTH W TOTOBHOCTH K PCHICHHUIO
po)eCCHOHAIBHBIX 3a]1a4:

3aKperuieHHbIe ®opmupyemsiii  Bux | @opmupyemsle  npodeccuoHanbhbie | Tpynosie aeiictBus (I1C)

KOMIIETEHIIUU (Tum) 3a1a4u

(xom v Ha3BaHWE) | MPOQECCHOHATBHON

JIeSITETTPHOCTH

IK-1 Ilemarornueckas OCYILIECTBJICHHE 00y4eHMs u | OcymecTBieHne

TOTOBHOCTBIO JIESTEIIBHOCTD BOCTIUTaHHS B cdepe oOpa3oBanus B | MpodeccrnoHaTbLHOM

pea30BEIBAT COOTBETCTBUHU C  TpeOOBaHWIMHU | AEATEIHHOCTH B COOTBETCTBUH

o0pazoBaTenbHbIE 00pa3zoBaTebHBIX CTAHAAPTOB; Cc TpeOOBaHUIMHU

porpaMMBl IO (heneparbHBIX

peaAMETyY B roCyIapCTBECHHBIX

COOTBETCTBUH  C 00pa30BaTENBHBIX CTAHIAPTOB

TpeOOBaHUSIMH JIOLIKOJIBHOTO,  HAa4YallbHOTO

00pa30BaTEeNBHBIX 00111ero, OCHOBHOI'O OOIIIETO,

CTaHJAPTOB CpegHero o01ero
obpazoBaHus;

Ilenv Oucyunaunvt «Xumua nepexoOHbLIX INEMEHMO8» ABNAIOMCA: PACUIUPEHUE
TEOPETUYECKNX 3HAHUHM, MOJNYUYEHHBIX paHee MPH H3YYCHUU OOMIEXUMHYECKHX IUCIUIUIAH, a
MMEHHO CHUCTEMaTH3aIHs M YIIIyOJICHHE 3HAHUN CTyIeHTOB O d-,f — aieMeHTaxX U WX COCTUHEHHUSIX.
dopmMupoBaHUe y CTYJECHTOB MPEICTABICHUS 00 aHAlIM3e CBOMCTB XUMUYECKUX DJIEMEHTOB, a TAKXKE
dbopM M CBOHCTB HMX COEAMHEHWNW Ha OCHOBe mepuoamdeckoro 3akoHa J[.Ml.MenneneeBa, B
COOTBETCTBUU C TMOJIOKEHHUEM DJIEMEHTOB U UX TPYII B MEPHOANYECKON cucteMe. SIBisiercs 06a3oii
U W3YYCHHS CIEAYIOIMX JUCHUIUIMH: «AHamuThueckas xXumus», «llpuknagHas xumus u
OPraHUYeCKHI CUHTE3», «PU3NUeCKasi U KOJUIOUIHAS XUMUSD).

3. O0beM JUCHUILINHBI B 324eTHBIX eIMHHUIAX € YKA3aHHEM KOJMYecTBA aKaJeMHYecKHX
4aC0B, BbIJIEJEHHBIX HA KOHTAKTHYIO pa0oTy 00y4YalIIHUXCs ¢ MpenojaBaresieM (10 BUAaAM
3aHATHI) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

OOmiass TPyIOEMKOCTh JTUCHUIUIMHBI cocTaBisier 4 3adeTHbix enuuul (3E), 144
aKaJeMHYECKHX Jaca.

3.1. O0béM qucuMIIUHBI (MOYJIsI) 0 BUIAM y4eOHbIX 3aHATHI (B Yacax)

Bcero yacos

O0béM M CcHMIIIMHBI e OYHOM  (pOpPMBI
oOyJeHus
OO011ast TPYA0EMKOCTh AUCIUTUINHBI 144

KonTtakTHass pabora oOywaromuxcs ¢ TpernojaBareiieM (10 BHIIAM
y4eOHBIX 3aHATHI) (BCEro)

AynutopHas pabora (Bcero): 42
B T. YHCJIE:
Jleknun 12
CeMuHapbl, TPAKTUYECKHUE 3aHITUS 30
[IpakTrKymbl -

JlaGopaTopHbie pabOTHI -
BueaynuropHas pabora (Bcero):
B Tom wuwmcne, wHauBHayanbHas paboTa OOYYAOIIMXCS C
MpernojaBaTelieM:




O0BEM U CIUIIIINHEI

Bcero uacos

st
o0OyueHus

o4HOM  (popMBI

KypcoBoe npoektupoBanme

I'pynnoBas, uHIuMBHIyanbHAs KOHCYJAbTAalUs W WHbBIE BH[BI
y4eOHOM AeqATeIbHOCTH, MpelycMaTpUBalolIue IPYHIOBYIO WU
WHIMBUYAIbHYIO paboTy 00yJaromuxcs ¢ MpernoaaBaTesieM

TBopueckas padota (3cce)

CamocrositenpHas pabora o0ydaronuxcs (BCero)

102

Bun npoMexxyTOYHOM aTTecTanuu 00y4aronerocs
3auer ¢ OLlEHKOM-S cemecTp

4. Coneprxkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 10 TeMaM (pa3jesiaM) ¢
YKa3aHHEM OTBEJeHHOr0 HA HUX KOJINYEeCTBA aKaJleMHYeCKNX YaCOB M BUA0B Y4eOHbIX

3aHATHH

4.1. Pa3nennbl AUCHUILUINHBI (MOAYJIsI) M TPYAOEMKOCTh 110 BUAAM y4eOHBbIX 3aHATHI (B
aKaJeMHu4YecKHX Yyacax)

0151 O4UHOU hopmul 0OYUeHUA

2 Buabl yueOHbIX 3aHATHH, BRJIOYAS
= § N CaMOCTOSITEIbHYIO padoTy
g ; g oOyuawmmxcss ¥ TPYI0eMKOCTh
S 2 3 (B yacax) ®opmbl
Ne Pa3nen © =3 TEKYILEero
> ayIMTOpPHBIE CaMOCTOSTE
n/n JUCHHUILINHDI e KOHTPOJIs
= yuyeOHbIe 3aHATHSI  |JIbHaA
ycneBaeMoCTH
BCEro | JIeKIUM | CeMHMHAapPbI, pabora
npakTuyeck |00y4aromux
e 3aHsiTus |CH
1. BBenenue B mnpeamer. | 24 2 2 20 VO, YO-1, YO-
OO6mrast xapakTepucTuKa 3.
MEPEXOTHBIX
9JIEMEHTOB.
2. CsoiicTBa d - 190 8 22 60 YO, YO-1, YO-
2JIEMECHTOB I-VIII 3.
TPYIIIL.
3. | JlanTanonaBI u | 30 2 6 22 VO, YVO-1, YO-
AKTUHOUEI. 3.
4. | Uroro 144 12 30 102

[Tpumeuanue: *YO - yctHblii onpoc, YO-1 - cobecenosanue, YO-2 - xomiokBuy™m, YO-3 -

3auet, YO-4 — sx3amen; [IP - mucemennas paborta, [1P-1 - Tect, [IP-2 - kouTponbsHas pabdorta, [TP-3
acce, [1P-4 - pedepar, I[IP-5 - kypcoBas pabora, [1P-6 - HaydHO-y4eOHBII OoTYeT 1Mo mpakTuke, [1P-7
- otuetr no HUPC, W3 —umuauBuayansHoe 3aganue; TC - KOHTPOIb ¢ MPUMEHEHUEM TEXHUYECKUX

cpenactB, TC-1 - KOMIBIOTEPHOE TECTUPOBAHUE,

CUTYaITMOHHBIC 33/1aUH.

TC-2 - yuebnsie 3amgaun, TC-3 - KOMIUIEKCHBIE

0151 04UHOU hopmul 00yuenun (3a0unoii opmul 0Oyuenus Hem)

4.2 CopepxaHue IUCUHUILIMHBI (MOLYJIs1), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3aesiam)

Ne
n/n

HaumenoBanue pasjaeia
AMCUMILIUHBI

Conep:xxanue




HaumenoBanue pasjaesa

Conep:xxanue
n/n TUCIUIIINHEI
1 Pasnen 1. Beenenue B npeamer.
OO0m1as XxapakTepUCTHKA
NEePEXOAHBIX JIEMEHTOB.
Cooepoicanue 1eKyuoHH020 Kypca
1.1 | Beenenue B mpeamer. OOmias OOmast XapakTepUCTHUKAa TIEPEXOJHBIX JJIEMEHTOB.
XapaKTEePUCTUKA MEPEXOTHBIX OcobenHoctn ctpoeHusi atomoB d- u f-aIeMeHTOB.
HIIEMEHTOB. OpOuTanbpHbIE PaAUYChl, SHEPTUU UOHU3AINH, CPOJACTBO K

3JIEKTpOHY.  MHOroo0pasue  CTENEeHEeW  OKHUCIICHHUS.
OTauuns OT DIIEMEHTOB TJIABHBIX MOATPYIIIL. Bricokue
CTEMEHH OKHUCJICHHUSI W MOJEKYJISpHbIE COEIUHEHUS.
Huzkue creneHn OKHCICHUS U COCAMHCHUA TICPEMCHHOI'O
cocTaBa. MeTajuinuecKkoe COCTOSIHUE MPOCTHIX BEIIECTB.

1.2 | OGmas xapakTepuCcTUKa CX0Z1cTBO M pazauyusi 3JIEMEHTOB IIEPBOIO, BTOPOTO U
MEPEXOHBIX ATIEMEHTOB. TPETBEro MEpPEeXOAHbIX pPsAAOoB. JlaHTaHOMAHOE CXKaTHeE.
DIIEKTPOHHBIE aHAJIOTH [ToBbIlIEHHOE CXOACTBO 3JIEMEHTOB - 3JIEKTPOHHBIX

AHAJIOTOB BTOPOT'0 U TPETHETO PSAIOB.
Tembl npaxmu4eckux/ceMuHapcKux 3aHamuil

1.3 | OGmas xapakTepucTUKa OOm1ast XxapaKTEepUCTHKA MTEPEXOTHBIX HIEMEHTOB.
NIEPEXOHBIX AJEMEHTOB.

Temvl 1abopamopubix 3auamuil (Y4eOHbIM NIAHOM He NpedyCMOmpPEHbl)
Pasnea 2. CeoiictBa d —
anemenTos [-VIII rpymnm.

Cooeparcanue 1eKYuoOHHO20 Kypca

2.1 | Menp, cepebpo, 30J10TO. OO6mas xapakTepucTuka 3J1eMeHToB. CTpoeHHEe aTOMOB,
CBoiicTBa BOJHBIX PacCTBOPOB BO3MOYKHBIE CTETICHU OKUCJICHUS B COCIUHCHUSIX.
COCTMHEHUI Meau cepedpa u Crnernuduka 0THO3apsATHBIX HOHOB C KOH(pUTypaluen d'o.
3o10Ta. KomriekcHbie [IpocTeie BemecTBa: GU3UYECKUE U XUMUIECKUE
COCTUHEHUS. cBoricTBa. CamopoiHBIE MeTasUTbl. BaxkHelne OnHapHbIe

XUMUYECKUE COCAMHEHUS: OKCU/IbI, TaJIOTEHU/IbI,
XaJIbKOT€HUAbl. XMMHSI BOJHBIX PaCTBOPOB.
OxkucnurenbHO-BOCCTaHOBUTENbHBIE cBoMicTBa Cu(l) u
Cu(I), Au(l) m Au(Ill). KommiekcHbie coeqMHEHUSI.
buonornueckoe 3HaueHUE.

2.2 | lloarpynna nuusaka. [{uak u ero OO6mrast xapakTepucTuka sneMeHToB. CTpoeHHE aTOMOB,
CBOMCTBA. PTyTh, KagMuii 1 X BO3MOJKHBIE CTENEHH OKHUCIEHHUS B COCIUHEHUSX.
COEIMHEHUS [IpocTeie  BemiecTBa: (U3MYECKHME U XUMHUYECKHE

CBOMCTBA. Baxwneiimme OuHapHble XHMHYECKUE

COCIMHEHUS: OKCHIbBI, TaOT€HHUIbl, XaJIbKOTCHH]IBI.
X¥UMHS BOAHBIX PACTBOPOB. YCTOWYMBBIE KATHOHHBIE U
aHUOHHBbIE OpMBbL. AMGOTEpHOCTh LIMHKA. AKBaKaTHOHBI
U TUIPOKCOAHUOHBI. buonornueckoe  3HaueHue.
Ocob6ennoctn coenuuennit prytu (I). Xumus BOIHBIX
pacTBOpOB. YCTOWYMBBIE KATHOHHBIE M AHUOHHBIE
bopMBI. AKBaKaTHOHBI u TUAPOKCOAHUOHBI.
buonornueckoe 3HaueHUE.




n/n

HaumenoBanue pasjaesa
AMCUMILINHBI

Conep:xxanue
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IToarpynna xpoma

Kucnorsl s3memeHnToB
HNOJArPYNIIBI XpOMa,
KOMIIJIEKCHBIE COEIMHEHUS
[Toarpynna maprasua.

Baxneitmme GunapHbie
XUMHYECKHE COEIMHEHUS
3JIEMEHTOB MOATPYIIIIBI
Maprasia. XuMHs BOIHBIX
pacTBOpOB

OOmiast  xapakrtepucTuka 3meMeHToB. CrTpoeHue
aTOMOB, BO3MOJKHBIE CTEIIEHH OKHCJICHUS B COCIUHEHUSIX.
Haubonee xapakrtepusie crenenun okucienus: Cr(III),
Mo(VI), W(VI). Ilpuunnbl TYrormiaBKOCTH MOJHOICHA U
Bobpama. [IpuMeHEeHHE B CHEIUATBHBIX CIIaBaXx.
XpomMupoBaHHEe MeTauIoB. BaxHelmue OWHapHBIE
XAMHYECKHE COEMHEHMUS. Tepmuueckoe
JUCITPONIOPLUMOHUPOBAHNE HU3LINX TaJIOr€HUOB.

XpomoBasi  KHCIIOTa, XpoMmaTrbl U  JAUXPOMATBHIL.

Kucnorer monubaeHa u BosibpamMa M MX MPOU3BOJIHEIE.
KommiekcHbie COEMHEHHS. AkBa- u
TUAPOKCOKOMILIEKChl. MHOTr000pa3re KOMIUIEKCOB Xpoma
(IIT). buonoruyeckoe 3HaUYCHUE.
OO6mas xapakTepucTuka 3J1eMeHTOB. CTpOEHHE aTOMOB.
MHorooOpa3ue creneHeld OKUCIEHHs. SnepHblil cuHTE3
texHenusa. [Ipocteie BemecTBa. Baxueimume OuHapHBIE
XUMUYECKHE  COCJAMHEHUS:  OKCHUJbI,  TaJIOT€HH]BI,
XaJIbKOT€HUBI. XuMHS  BOAHBIX  PAacTBOPOB.
MapranneBas  kuciota. OKHUCIUTEIbHBIE  CBOWMCTBA
NIEpMaHraHaTHOI'O MOHA.

Baxuelimue OWHapHble XMMHUYECKHE COCAMHEHUS:
OKCH/[Ibl, TaJOTE€HU/Ibl, XaJIbKOI€HUABl. XHMHS BOJHBIX
pacTBOpOB. YCTOWYMBBIE KATHOHHBIE M AHUOHHBIE
Gopmel.  YcToifumBocTh  KaTHOHOB Mn?" B BOAHBIX
pacTtBopax. MapraHueBasi KHUCIOTA. Kommnekcusie
COEIMHEHUS DJIEMEHTOB MMOATPYIIbI MApraHia.

24

’Kenes3o, k00aabT, HUKEIb
XWMHUS BOJHBIX PaCTBOPOB
JKelle3a, KoOalIbTa ¥ HUKEIS
KomraekcHble cCoeTMHEHNUS
JKelle3a, KoOalIbTa U HUKEIS

OO6mas xapaktepucTuka 31eMeHTOB. CTpoeHHEe aToMoB,
BO3MOJKHBIE CTEIIEHH OKHUCJIEHUS B  COCAUHEHUSX.
[loHmkeHHe  BBICIIMX W XapakTEpHBIX  CTEIECHEHR
OKHCJIEHUs 1O CPAaBHEHUIO C MOArPYNION Maprasia.
IIpocteie  BemiecTBa:  (U3MYECKHE U XUMHUYECKHE
cBoiicTBa. Ponp kene3a M €ro CIUIaBOB B HCTOPHH
nuBuian3auy. COBpEMEHHbIE IPUMEHEHMS] METAIJIOB
TpUaAbl Kelle3a U CIUIaBOB HA MX OCHOBe. Baxuenmme
OuHapHbIE XUMHUYECKHE COEIUHEHMUS: OKCH/JIbI,
raJoreHubl, XaJIbKOT€HH/IbI.

XuMHS BOJHBIX PaCTBOPOB. Y CTOMYUBBIE KATHOHHBIE
u aHWoHHBbIe ¢opmbl. [maponus comel  kenesa.
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE CBOICTBa
komruiekcoB  Fe(Il) wu  Fe(Ill), Co(Il) u Co(IIl).
MHoroo0Opa3ye ¥ yCTOMYMBOCTH  KOMIUIEKCOB  C
S7eKTpoHHOH  KoHpuryparmeii d°.  Buomormdeckoe
3HauEHUE.

KoMiiekcHbIE cOeqUHEHUS. Mmuoroobpazue u
YCTOWYHUBOCTD KOMIIJIEKCOB c JJIEKTPOHHOU
koHurypanueii d°. Buonorimyeckoe 3HaueHwe.

Temuwi npaxmuuecxux/ce/wunapcxux 3AHAMUL




HaumenoBanue pasjaesa

Conep:xxanue
n/n TUCIUIIINHEI
2.5 | Menp, cepedbpo, 30J10TO. XvMHYEeCKUe CBOWMCTBA MeIH, cepedpa u 30J10Ta
Pemenne 5SKkcnepUMEHTaNbHBIX 3aad IO TEMe:
«Mens, cepedpo».
2.6 [Toarpymnma nuHka XUMHUYECKUE CBOMCTBA IMHKA, KAAMUS U PTYTH.
2.7 | Hoarpymnma xpoma XUMHUYECKUE CBOWCTBA COEIMHEHUM XpoMa.
2.8 | Pemenune skcriepuMeHTATBHBIX Pemenue skcriepuMeHTATBLHBIX 33724 110 TEME:
3agad o teme: «Iloarpynma «[Toarpyrmrma nuHKa, XpOM U €ro COSIUHEHUSIN»
[IUHKA, XPOM U €T0
COETUHEHUSI»
2.9 [Toarpymnma maprasua XUMHUYECKUE CBOMCTBA COEITMHEHUIN MapraHia
Pemenne skcriepuMeHTATBHBIX 33724 110 TEME:
«Maprasen u ero COeAMHEHUS
2.10 Kenes3o, K0OAIBT, HUKEID. XuMHYeCKHE CBOMCTBA COeIUHEHUH Kelle3a, KoOaabTa U
KomMmrmuiekcHble  coeMHEHUs | HUKEINs
Kelesa, KoOallbTa U HUKEIs Pemenne sxcriepuMeHTaIbHBIX 3aa4 1o TeMme: «Keneso,
KOOAaJIbT, HUKEIIbY.
KommuiekcHble coetuHeH s enes3a, kodanbTa u
HUKEIIs
2.11 IToarpynna xpoma OOmast xapakTepucTHKa 31eMeHToB. CTpoeHHe aTOMOB,
BO3MOJKHBIE CTETIEHU OKHUCIIEHUS B COCTUHEHUSX.
Haub6onee xapakrepusie crenenn okucienus: Cr(IID),
Mo(VI), W(VI). IlpuunHbI TyroriaBKOCTH MOJIUOIeHA 1
Bosib(ppama. [IpuMeHeHue B CrieIMaabHBIX CIJIaBaXx.
XpomupoBaHHe METAIIIOB. Baxkuelme OnHapHbIS
XUMHUYECKHE COCIUHEHUA. TepMHUUecKoe
JTUCTIPONOPIMOHUPOBAHHUE HU3IINX TaJIOI€HU]IOB.
2.12 Kucnotsr 371eMEHTOB | KHCIIOTHI 37IeMEHTOB MOJArPYIIBI XPOMa, KOMILIEKCHbBIE
MOATPYTIIBI XpoMa, | COeTUHEHUS
KOMIUIEKCHBIE COETUHEHHS
2.13 Pryrs, kaamuii u  ux | PryTh, KagMuii U UX COEIUHEHUS
COEJIMHEHUS
2.14 | d-anementsl IV rpynnsi(tutan, | d-snementsl [V rpynnei(TuTaH, nMpkoHui, rapHuii) d-
UPKOHUHN, radHmii) d-37€MEHTHI | 3JIEeMEHTHI V TpyNIbl (BaHAAWN, HUOOWH, TAaHTAIT)
V rpynmel (BaHaaAuW, HUOOHIA,
TaHTa)
2.15 [InaTuHOBBIE METAIIBI. [TnaTuHOBBIE MeTaMIBI. OO0IIas XapaKTEPUCTHKA

as1eMeHTOB. CTpOEHHE aTOMOB, BO3MOKHBIE CTEIIEHU
OKHCTIeHUs B coequHeHusx. [Iporneccr agdurnaxa.
IIpoctsie BemecTBa. [IpuynHbI BBICOKOU IIJIOTHOCTH U
TYTOIUIABKOCTH. XUMHUYECKass HHEPTHOCTh. [lepeBos B
pacTBop OJIAaropoaHBIX METAUIOB. BaxHeiime OuHapHbIe
XUMUYECKHE COCAMHEHUS: OKCH/IbI, TaJIOT€HU/IbI,
XaJnbKOreHuAbl. TeTpaoKCuIbl OCMUS U PYTEHUSI.




n/n

HaumenoBanue pasjaeia
AMCUMILINHBI

Conep:xxanue

KommuiekcHbie coennnenus. PazHooOpa3ne KOMITJIEKCHBIX
COEMHEHUH MJIATUHOBBIX METAJUIOB M €r0 IPUYHHBL.

Temvl 1abopamopubix 3auamuil (Y4eOHbIM NIAHOM He NpedyCMOmpPEHbl)

Pa3pen 3. JlantaHouab! 1
AKTUHOUNIBI.

3.1

JlanTa”HOWIBI . AKTUHOWEI

JlagTagonnel u axktuHoWMAbl. JlamTtamownsl. OOmas
xapaktepucTuka. (OCOOCHHOCTH  CTPOCHHUSI  aTOMOB,
MPUYMHBI CXOJICTBA 3JIEMEHTOB, BO3MOKHBIE COCTOSTHHS
okucnenusa. Copaepxxkanne B mnpupojae. Pazgenenue
9JIEMEHTOB. DU3MYECKMEe W XHUMHUYECKHE CBOMCTBA
MPOCTBHIX BEIIECTB. XUMHUYECKUE CBOWMCTBA COEAUHEHHI
JaHTaHOWAOB. OKCHUIBI W THAPOKCONPOU3BOJHBIE.
lanorenuapl u apyrue OWHApHBIE COCAMHEHUS. XHUMUS
BOJHBIX PacTBOPOB. OCOOCHHOCTH LIEPHS U €BPOTIHSI.

Axtunouasl. OOmias xapaktepuctuka. OcoOeHHOCTH
CTPOEHUS  aTOMOB, CpaBHEHME C JIaHTAHOWJIAMH.
PaznooOpasue cocrosHuii oxucnenus. CojepkaHue B
npupozae. PaanoakTuBHBIE ceMmelcTBa TOpHUA, ypaHa H
aKTHUHUS. SlAepHble peakluu U CUHTE3 BJIEMEHTOB.
DU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
[lepponuYHOCTH B HM3MEHEHUH XHMHUYECKUX CBONCTB,
CXOACTBO C JAPYTMMH DJIEMEHTaMH, [I€JICHHE Ha
MoJiceMencTRa.

Temuvi

npaxmuuecxux/ce/wunapcmx 3aHAmMuUU

3.2

JlanTaHOHUIBI

Jlantanouasl. O6mas xapakrepuctuka. OcodeHHOCTH
CTPOEGHHUSI aTOMOB, IIPUYUHBI CXOJCTBA 3JIEMEHTOB,
BO3MOXXHBIE COCTOSIHMSL okucieHus. CopepxaHue B
npupoae. Paznenenue snemeHTtoB. DuU3MUECKHE U
XMMHUYECKHE CBOMCTBa MPOCTHIX BemiecTB. OcoOEHHOCTH
Liepus ¥ €BPOIIUS.

3.3

AKTHHOUIBI

Axtunonapl. O0mas xapakrtepuctuka. OCOOEHHOCTH
CTPOEHMSI aTOMOB, CpaBHEHHUE C  JIAHTAHOMJAMH.
PasnooOpasue cocrosiHuii okucieHus. ConuepkaHue B
npupoge. PannoakTuBHBIE CeMENCTBA TOpHUsA, ypaHa H
AKTHUHUA.

3.4

O0001IeHEe CBENEHUNA II0 TEME
«IIepexonnsie DIIEMEHTBD».
BrinonHenune ynpaxxHeHU

O6o0menue cBeneHnii mo Teme «llepexomaHbie
JJIEMEHTBD?. BBINIOJIHEHNE yIIPAKHEHUI

Temvl 1abopamopubix 3auamuil (Y4eOHbIM NAAHOM He NPedyCMOmMpPeHbl)

5. Ilepevyenb yueOHO-MeTOANYECKOT0 00ecrieYeHHs VISl CAMOCTOSITeIbHOI padoThI
o0yyaromuxcs Mo JMCHUNINHE «XHMHSA MepeXoIHbIX 3J1eMEHTOB

CamocrodrenbHas paboTa CTYACHTOB 10 KypCy MpHU3BaHa, HE TOJBKO 3aKPEIUIATh U YIIyOJlsiTh
3HAHUA, TOJNyYEHHbIE Ha AYAUTOPHBIX 3aHATHSIX, HO U CIOCOOCTBOBaTh Pa3BUTHIO Y CTYACHTOB
TBOPUYECKUX HABBIKOB, MHULIMATUBbI, YMEHUsI OpPraHHU30BaTh CBOE BpeMs. [Ipu BBINOJHEHUM IIaHa
CaMOCTOSITENIbHOM paboThl CTYIEHTY HEOOXOJWMO TMpOYMTaTh TEOPETUYECKUH Marepuan B
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y4yeOHMKAaxX M y4eOHBIX IOCOOMSX, YKa3aHHBIX B CHHCKe JuTeparypbl. CTYZEHTY HEOO0XOAUMO
TBOPUYECKH TIepepadoTaTh HM3YYEHHBIH CaMOCTOSTEIbHO MAaTepual W BBINOJHHUTH YIPaKHEHUS,
yKa3aHHbIe mperoaBaTeneM. [IpoBepka BHIIOTHEHHS IJIaHA CAMOCTOSTENILHONW paboThI MTPOBOIUTCS
Ha MIPAaKTUYECKUX W MHIUBHUyaIbHBIX 3aHATHIX.

CamocTosiTesibHasi padoTa CTY/IeHTOB
Ha3zBanmue KoJs-Bo Buani
. Cpokn ®opMbI KOHTPOJIA
pasaeJia, TeMbl 4acoB CaMOCTOSITEILHOM
/n BBINOJIH.
padoThI
BBenenue B mpeamer. Bomnpoc 3auera, Tect
O6mas 6
n N3yuenue mo|l-2 Henmens
XapaKTEePUCTHKA
IuTepaType cemecTpa
MEePEXO0JIHBIX
DJIEMEHTOB.
CaoiicTBa d - 6 Bomnpoc 3auera, Tect
3JIEMEHTOB I-VIII N3yuenue mo|3-8 Henmensa
TPYIIIL. IuTepaType cemecTpa
JlanTaHOUIBI u 50 Nzyuenue 1mo|9-10 nepens|Bomnpoc 3auera, Tect
AKTUHOUEI. JIUTEpaType cemecTpa

6. MDOoHJ OLEHOYHBIX CPEJACTB JJIsl IPOBeIeHUs MPOMEKYTOYHOM aTTeCTAlMHU
00y4YarIIUXCs M0 JUCHUILINHE (MOIYJIIO)

KoHTpoJb 3HaHUIA CTYIEHTOB TPOBOJAMUTCS IO CIEAYIOUIEH CXEME:

- MPOMEXKYTOYHAs aTTECTAlMsl 3HAHUN W YMEHUM B T€UEHUE CEMECTPa;

- aTTecTalus 1o UToraM ceMecTpa B hopMe 3ayeTa ¢ OLIEHKOM.
Marepuansl, OIpenesomue NOpsaI0K U COACpKAHUE IPOMEKYTOYHBIX U UTOTOBOM aTTECTaLlUU,
BKJIFOYAIOT:

- KOHTPOJIbHBIE BOMPOCHI 10 TEMaM JTUCLHUIUIUHBL;

- (hoH TECTOBBIX 3aaHUI IO TUCIUIUINHE;

- METOJIMYECKUE YKa3aHUs K BBITIOJHEHUIO IPAKTHYECKUX PadoT.

3HaHUS U YMEHMS CTYJIEHTOB IPU UTOTOBOM KOHTPOJE MO JUCLUIIIMHE
«XOPOLIOY, KOTIUYHO» U «YAOBIECTBOPUTEIHHON.

Hrtorosas olieHka 3HaHUN M YMEHUW 1O JUCHMIUIMHE CKJIAJIBIBACTCSl U3 TPEX YACTEH:

- 20 % OLEeHKHN TEKYILEro KOHTPOJIS;

- 30 % o1eHKa 3a TECTOBBIE 3aJaHUS;

- 50 % o1ieHka 3a 3a4er.

Texkyuuii KOHTPOJIb.

OLICHUBAIOTCsA Ha

@opMBI  KOHTPOJIS: TECTHI, 3alllUTa MPAKTHUYECKUX paboOT, YCTHBIM Ompoc, CeMHUHap.
[TpoMexyTOUHBIN KOHTPOJIb. KpUTeprH OLIEHKH 11O UTOTaM TECTUPOBAHUS:
56-70 6amnoB — «3»
71-85 6amnoB — «4»
86-100 6amnoB — «5»
WToroBslii KOHTPOJIb: 3a4eT ¢ OLEHKOW B 5 cemMecTpe.
6.1. ITacnopT ¢oHA OLIEHOUYHBIX CPEACTB MO AMUCHUILIHHE (MOAYJII0)
Ne | Kontponupyemsie paznenst (Tembl) | Kon KOHTPOJMPYEMOHN | HAUMEHOBAaHUE
I/ | OUCLUTUIAHEI KOMITETeHIIMK (Wik €€ 4acTH) / ¥ | OIIEHOYHOTO
(pe3ynbTaThl 1O pasienam) ee GopMyITUPOBKA — 10 Jicelanuio | CpeacTBa
1. Beenenue B mpeamer. OOmias CIIK-3, TIK-1 Bonpoc 3auera,
XapaKTEePUCTUKA MEePEXOHBIX MpaKTUYECKOU
3JIEMEHTOB. paboThl
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Ne | Kontponupyemsie paznenst (TeMbl) | Kon KOHTPOJMPYEMOHN | HAMMEHOBAHUE
I/ | IUCLUTUIAHEI KOMITeTeHIIMK (Wik €€ 4acTH) / M | OIIEHOYHOTO
(pe3yNbTaThl 1O pasienam) ee GopMyIUPOBKA — 10 Jicelanuio | CpeacTBa
2. | Xapakrepuctuka d — snemeHToB I- CIIK-3, TTK-1 Bonpoc 3auera,
VIII rpymm. [IPaKTUYECKOU
paboTHI,
pelieHue
JKCIIEPUMEHTAITh
HBIX 3a/1a4.
3. | JlJauTaHOMUABI U AKTUHOUEI CIIK-3, TIK-1 Bonpoc 3auera,
[IPaKTUYECKOU
paboTsl

6.2. TuUNoBbIe KOHTPOJIbHBbIE 3aJaHNS HJIU HHbIE MATePUAIbI

6.2.1. 3auem c oyenkoii 6 5 cemecmpe

@) munoewvie 60nPoCHl

BOITPOCHI JIA ITOATOTOBKU K 3AYETY

1.00mas XxapakTepucTUKa MEePEeXOaHbIX 3MeMeHTOoB. OcoOeHHOCTH cTpoeHms atroMoB d- u f-
aneMeHTOB. OpOHTaIbHBIE PAIUYChl, SHEPIMH MOHHU3AIMH, CPOACTBO K 3JIEKTPOHY. MHOroobpasue
cTernieHel okucieHus. OTINYMs OT IEMEHTOB IJIaBHBIX MOATPYII. Bricokne cTerneHn OKHCIeHUs U
MOJICKYJISIpHBIE coeluHeHUs. Hu3Kkue cTerneHu OKUCIIEHUS UM COCTUHEHUs MEePEeMEHHOTO COCTaBa.
MerTaninueckoe COCTOSIHHE MPOCTHIX BELIECTB.

2.Menp, cepedpo, 30m0T0. OOImas XxapakTepucTuka 3eMeHToB. CTpoeHHe aTOMOB, BO3MOXKHBIE
CTeNeHH OKUCIIeHUs B coenHennsX. Crielu(uKa o1H03apsaHbIX HOHOB ¢ KoHduryparmeii d'°.

3.@usnueckue cBoiicTBa Meu, cepedpa u 3010t1a. CaMOpOAHbIE METAIUIBI.

4 BaxHeimme OWHApHBIE XUMHUYECKHE COCIUHEHUS MeEaH, cepedpa M 30JI0Ta: OKCHIBI,
TaJIOTeHUIBI, XaJIbKOTCHH/TBI.

5.0xucnutenpHO-BoccTaHoBUTENbHBIE cBoMcTBa Cu(l) m Cu(Il), Au(l) u Au (III).

6.KommekcHble coennHeHust Meau, cepedpa 1 30510Ta. bruojoruueckoe 3HaueHUE.

7. Tonrpynma muaka. OOmas XxapakTepucThka 3jeMeHTOB. CTpoeHHE aTOMOB, BO3MOXKHBIC
CTCTICHH OKUCJICHHSI B COeTMHECHUX. DU3nUecKrue CBOMCTBA MPOCTHIX BEIIECTB.

8.0cobennoctn coenuHeHnid prytu (I). YHUKambHBIE CBOWCTBA METAUIMYECKOW PTYTH.
IIpumeHenue.

9.Baxneiimyie OMHApHbIE XMMUYECKHUE COCAMHEHMSI 3JEMEHTOB MOJTPYMIbl IUHKA: OKCHUbI,
TaJIOTeHUIbI, XalIbKOTCHU B, Y CTOWYMBBIC KATUOHHBIC M AHHOHHBIC (DOPMBI COSIMHEHU ITUHKA.

10. AMdoTrepHOCTh ITMHKA. AKBAKaTHOHBI M THIPOKCOAHHOHBI.

11.buonornueckoe 3Hau€HUE JIEMEHTOB MOATPYIIIIBI LIMHKA.

12. D-snementsr IV rpymmer. OOmias xapakTepucTuka 3iieMeHTOB. CTpOeHHE aTOMOB,
BO3MOJXKHBIE CTETIEHU OKHUCIICHUS B COCTUHEHUSX. XUMUYECKIE CBONCTBA.

13. D-smementsl V rpynmbel. OOmas XapakTepucTHKa 3ieMeHToB. CTpOEHHE aTOMOB,
BO3MOJXKHBIE CTETIEHU OKHUCIICHUSI B COCTUHEHUSX. XUMUIECKIE CBOHCTBA.

14.IToarpynma xpoma. OOmiasi xapaktepucTuka sneMeHToB. CTpoeHHE aTOMOB, BO3MOJKHBIE
CTCTICHH OKHUCIICHUS B coennHeHusx. Hanbonee xapakrepusie crenenu okucnenus: Cr(Ill), Mo(VI),
W(VI). Ilpocteie BemecTBa: (u3nyueckne M XHUMHYECKHE CBOWCTBA. [IpUYMHBI TYroriaBKOCTH
MonubOaeHa u Bonb(pama. [IpumeHeHNe B crielMalbHBIX CIIaBaX. XPOMUPOBAHUE METAILIIOB.

15.Baxxneiime OWHApHBIE XUMHUYECKHE COCAMHEHHS SJIEMEHTOB MOATPYIIIBI XpOMa: OKCHIBI,
TaJIOTeHUbI, XaJbKOTEHUIBl. 3aBUCHMOCTH CBOWMCTB OT CTEINEHH OKHUCIEHHUS. TepMuueckoe
JTUCTIPONOPIIMOHUPOBAHHUE HU3IINX TAJIOT€HUIOB.

16. XpomoBast KMCIIOTa, XpOMaThl U IUXPOMATHI.

17.Kucnotel MonubaeHa 1 BoJIb(paMa U UX MPOU3BOIHEIE.

18.KoMIUIEKCHBIE COEUHEHUS DJIEMEHTOB MOATPYIIBI XpoMa. AKBa- U THAPOKCOKOMIIIEKCHI.
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Mmuoroo6pa3ue komriekcoB xpoma (I11).

19.buonoruueckoe 3Ha4€HUE FIIEMEHTOB MOATPYMIIBI XpOMA.

20.Iloarpynma  mapranua. OOmast — xapakTepucTuka dyeMeHTOB. CTpoeHHe aToMOB.
MHuoroob6pa3ue creneneld okucieHus. Snepusiii cuaTe3 TexHenus. [IpocTeie BemecTBa: hu3znvecKue
cBorictBa. [Ipumenenue.

21.Baxueiiimme OWHApHBIE XUMHUYECKHE COCAMHEHHS SJIEMEHTOB MOATPYIIBI XpOMa: OKCHIBI,
rajioreHuIbl, XaJIbKOT€HU/IbI.

22.B3auMoOJeiCcTBUE C KHUCJIOTaMHW M OCHOBAHUSAMM D3JIEMEHTOB MOJrPYINbl MapraHiia.
Y cToitunBbIe KATHOHHBIE U AHUOHHBIE POPMBL. Y CTOHUMBOCTH KaTHOHOB Mn*" B BOAHBIX pacTBOpax.

23.MapraniieBas kucjiota. OKUCIUTEIbHBIE CBOMCTBA EPMaHTaHATHOT'O HOHA.

24.Y croitunBocTh pon3BoAaHbIX penus (VII).

25.KoMIUTIeKCHBIE COEAMHEHHMS AJIEMEHTOB MOATPYIINbI MapraHiia.

26. buonornyeckoe 3Hau€HUE 3JIEMEHTOB MTOATPYIIIIBI MAPTaHLIA.

27.00mas xapakTepucThKa dKeie3a, KoOaibra W HHUKeNs. CTpOeHHE aTOMOB, BO3MOXKHBIC
CTENEHU OKHUCJICHUS B coeMHEHUsAX. [IoHMKEeHnEe BBICIINX U XapAKTEPHBIX CTENEHENW OKUCICHUS I10
CPaBHEHUIO C MOArPYNION MapraHua.

28.dusnyeckre CBOWCTBA XKee3a, koOabTa U HUKeNA. Pojb xKene3a U ero crjiaBoB B HCTOPUHU
nuBrin3anuu. CoBpeMEHHbIE MPUMEHEHHUST METAJNIOB TPUA/bI XKeJle3a U CIUIABOB HA UX OCHOBE.

29 .Baxneitimue OWHApHBIE XUMHUYECKUE COCTUHEHUS JKelle3a, KOOalbTa W HUKEIS: OKCHIBI,
rajioreHuIbl, XaJIbKOT€HU/IbI.

30. B3aumopericTBre Jkene3a, KoOajbTa M HHKEISI C KUCIOTAMHM H IEJ04YaMH. Y CTOMUYMBEIC
KaTUOHHBIC M AHUOHHBIC ()OPMBI.

31.KoMmmaeKkcHBIE COeqUHEHUS JKee3a, KoOaIbTa U HUKEIA.

32.0xucnurensHO-BoccTaHOBUTENbHBIE cBolicTBa KoMIuiekcoB Fe(Il) u Fe(IIl), Co(Il) u Co(III).

33.I1natuHOBBIC MeTauTbl. OOIIas XapakTepUCTHKA JIeMeHTOB. CTpOEHHE aTOMOB, BO3MOXHBIC
CTETIEHU OKHCIeHUs B coeauHeHusx. IIpouneccol addunaxka. I[Ipocteie BemecTBa. I[IpuumHbI
BBICOKOM TUIOTHOCTH M TYTOIIJIABKOCTH.

34. Xumudeckass WHEPTHOCTh IUIATHHOBBIX MeTayioB. IlepeBox B pacTBOp OIaropomHbIX
METaJIOB.

35.BaxHeiimne OMHApHBIE XUMHUYECKHUE COCIWHEHUS: OKCHIbI, TAJIOTCHU[bI, XaIbKOTCHUIBI.
TeTpaokcuabl OCMUS U PYyTEHHUS.

36.KoMruiekcHbIE  COEIMHEHHs] IUIATUHOBBIX  METauIoB. Pa3HooOpazne  KOMIUIEKCHBIX
COEIMHEHUH TUIATHHOBBIX METAJIOB U €r0 MPUYHHBI.

37. Jlantanounsl. O0mmas xapaktepuctuka. OCOOCHHOCTH CTPOCHHUS ATOMOB, TPUYMHBI CXOJICTBA
3JIEMEHTOB, BO3MOXKHBIE COCTOsIHUA OKucieHus. CoaepxaHue B npupoje. PazneneHue 371€eMEHTOB.
Pu3nyeckue M XUMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB. XHWMHUYECKHE CBOMCTBA COEAUHEHMI
naHTaHouA0B. OKCUIBl U TUIPOKCONPOU3BOJHBIC. ['anoreHuipl U Apyrue OMHApHBIE COEIMHEHUS.
XuMus BOAHBIX pacTBOpoB. OCOOCHHOCTH LIEPHS M €BPOIIHSL.

38. AxktuHomabl. OOmiast xapaktepuctuka. OCOOCHHOCTH CTPOCHHSI aTOMOB, CpPaBHEHHE C
na"HTaHouaamu. PazHooOpasue cocrosHuii okucienus. CopepxkaHue B mpupoje. PaamoakTuBHBIE
CeMENCTBa TOpHWs, ypaHa M AKTHHMSA. fllepHble peakUuu M CHUHTE3 2JIeMEHTOB. PuU3nuecKue u
XMMUYECKHE CBOWMCTBA MPOCTHIX BemlecTB. [lepuoAMYHOCTE B MU3MEHEHUHU XUMHUYECKHUX CBOMCTB,
CXOJICTBO C APYTHMHM 3JIEMEHTAaMH, JEJICHUE Ha MI0JICEMENCTBA.

0) Kpumepuu oyeHuganus KOMnemenyui (pe3y1bmanos)

CTylleHT, U3YYUBILIUA KYPC, TOJKEH:

3HATh. BAXHECWUIIUNE XUMHUYECKHE ¢ (DU3MYECKHE CBOWCTBA TMEPEXOMHBIX JIIEMEHTOB U
COEIMHEHUH U UX POJIb B KU3HH COBPEMEHHOTO 00IlecTBa; OMOJIOrHYecKOe 3HaUCHHUE AJIEMEHTOB U
UX COEIUHEHHI.

yMeThb: HCIOJIb30BaTh 3HAHHUS TEOPETHUYECKMX OCHOB XUMHUHU NEPEXOAHBIX JJIEMEHTOB HA
MPAKTUKE MPHU PEIICHUN KOHKPETHBIX PAaCYETHBIX 3a7ad, MPH MOCTAaHOBKE JaOOPAaTOPHBIX METOIOB
W3Y4YEHUS BEIIECTB U XUMUYECKHUX IMPOLECCOB; CAMOCTOSTEIBHO OCYIIECTBISITh OCHOBHBIE MPUEMBI
paboThl B XUMUYECKOH JTa00OpaTOpUH.
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BJIaJleTh(pacrio3HaBaTh, Y3HaBaTh, ONPENCNIATh) HAaBBIKAMU CPaBHUTEIBHOTO  aHaIH3a
XUMHUYECKHUX AJIEMEHTOB;

NMOHMMATH 32aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB 10 TOPU30HTATHHBIM (TIEPHOIBI)
U BEPTUKAJIBHBIM (TPYNIBl M TOATPYIIBI) psaam mnepuoandeckoit cuctembl JI.M. Menpaeneesa;
NMOHUMATh 3aKOHOMEPHOCTU B HM3MCHCHHU YCTOﬁqHBOCTH OKHCJIINTCIBbHO-BOCCTAHOBUTCIbHBIX U
KHCJIOTHO-OCHOBHBIX CBOICTB BOJIOPOIHBIX " KHCIIOPOTHBIX COCTMHCHMUI;
NpeaACKa3bIBaATH CBOIICTBA DJICMEHTOB U UX COGI[I/IHGHI/Iﬁ 10 IMMOJOXKECHUIK XUMHUYCCKUX 3JIECMCHTOB B
nepuoauueckoit cucreme JI.M. MenpaeneeBa, CTpOCHHSI U CBOMCTB aTOMOB; 3HaTh 3HAYCHMUS
MNEPCXOAHLIX JICMCHTOB IJIF KUBBIX CUCTCM;
-NPUMEHSATh U UCNMO0JIb30BaTh B Oyaymiel mpohecCHOHaTbHOM ACSITEIPHOCTH 3HAHUS O CBOMCTBAX
MNEPCXOAHLIX 3JICMCHTOB.
8) onucanue WKaibl OUeHUBAHUS

B 3aBucumocTtu ot YCIICBACMOCTU CTYyACHTA B TCUCHUC y‘-Ie6HOI‘O CCMCCTPAa U HAa OCHOBAHUU

TEOPETHYECKOTO OMPOCa BHICTABJISIFOTCS
«OTJMYHO» - BBICTABJISICTCS CTYACHTY, IIOKa3aBIIEMYy BCECTOPOHHHE, CUCTEMATHU3UPOBAHHBIE,
IyOOKHEe 3HAHHWS y4yeOHOW MporpaMMmbl AUCIUIUIMHBI U YMEHHE YBEPEHHO TPUMEHSTh HMX Ha
MIPAKTUKE npu pelieHun KOHKPETHBIX 3a/ay;
«XOpOII0» - BBICTABJISAETCS CTYICHTY, IIOKAa3aBIIEMY TIOJHBIE 3HAHUA Yy4eOHOH MpOrpaMMbl
JTUCIUTIIIMHBI, YMEHUE MPUMEHSTh MX Ha MPAKTHUKE U JIOMYCTUBIIEMY B OTBET€ WA B PEUICHUU
3a/1a4 HEKOTOPble HETOYHOCTH;
«Y10BJIETBOPUTEJIBHOY» - BBICTABJISETCS CTYACHTY, MOKa3aBmieMy (hparMeHTapHBIM, pa3pO3HEHHBIN
XapakTep 3HAHWM, TPU OSTOM OH BIAJAEET OCHOBHBIMHM pa3ieiamMu y4eOHOW Mporpammsl,
HEOOXOAMMBIMH TSI TAJIbHEHIIIEr0 0OYYeHHS U MOYKET MPUMEHSTh TOJIyYeHHBIC 3HAHUSI TI0 00pa3Iry
B CTaHAAPTHOM CUTyalluU;
«HEY/I0BJIETBOPUTENbHO» - BBICTABIIETCS CTYIEHTY, OTBET KOTOPOTO COACP)KUT CYIIECTBEHHBIC
npo0enbl B 3HAHUM OCHOBHOTO COZEp)KaHUS y4eOHOM MporpamMmbl JUCHHUILIMHBI U HE YMEIOIIETO
HCITOJIH30BATh MOTYYCHHBIC 3HAHUS MPU PEIICHUH NMPAKTHYECKUX 3a1a4.
6.2.2 HaumeHOBaHUE OLEHOYHOTO cpelacTBa* (6 coomsemcmeuu ¢ mabauyeti 6.1)
a) TUTIOBBIE 33JIaHUs (BOIIPOCHI) — MIPUBEICHBI B IPHIIOKECHUN
0) omucaHue IIKaJIbl OLEHUBAHUS — IPUBEICHA B IPUIIOKEHUU K TEXHOJIOTMYECKON KapTe.

6.3 MeToanyeckue MaTepHuaJibl, ONpeaessiionue Npoueaypbl OleHNBAHUSA 3HAHUNA, YMEHUI,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XapaKTepU3ylue 3Tanbl (OPMHUPOBAHUS
KOMIIeTeHIM I

[TpomesxyTodHas aTTecTanus Mo JUCHUTUTMHE BKJIIOYACT CIeIyIoNue GOpMbI KOHTPOJIS: 3a4eT ¢
OIICHKOW B 5 cemecTpe. B cBsizu ¢ BBeAeHmeMm B By3e OamibHO-peliTuHrooir oueHku (BPC)
OILICHUBAHMSI PE3y/IbTaTOB OOYUEHUSI, 10 TUCIUIUIMHE pa3paboTaHa TEXHOJIOTHYEeCKast KapTa:

TexHonornyeckass KapTa JMCUUNIHUHBI

Ne Cpok N3ydaemas Tema u BUI Pe3-T yu. nesr- Kon Koin-Bo BO3M.
n/n claun y4. AEST-CTU CTH bopm. 6ayu10B max

paboThl KOM-Iu | (min)
(nenens)

1 B [Tocemenue nexuuit | KoHCIEKTHI CIIK-3, 6(0)
TEYCHHUE JIEKUH I1K-1
cemecTpa

2 B [Tocemenue Otserst Ha | CIIK-3, 15 (0)
TE€UeHUe [IPAKTUYECKUX 3aHATUN | IIPAKTUYECKUX [K-1
cemecTpa paborax

3 B Brimonnenue tectoB Pemenue CIIK-3, 34(0)
TEUEHUE TecTa [TK-1
cemecTpa

4 B CocraBnenue Koncnekter | CIIK-3, 5(0)
TEUCHHE KOHCTIEKTOB T10 TEMaM 1o TeMaM TIK-1
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cemecTpa caM. paboThI

Bcero 60(0)

Ipunoowcenue k mexHonocuueckol kapme

Kputepun onieHuBaHus pe3ybTaTOB Y4eOHOM 1eATETHHOCTH.

a) Ilocemenne mnekmuii. Ilocemenne KaxmaoW JEKIWH OICHWBAeTCs B 1 Oami, KOTOpbIe
CyMMHPYIOTCS. JIeKInu, MpONyIeHHbBIE TI0 YBAKUTEIBHOW MPUYMHE, aBTOMATHYECKH JT00aBIISIOTCS
K 00meil cymme OaJtoB 1O JTAaHHOMY TOKa3areao. MakcuMmanbpHas cyMMma 0ajuioB 3a IMOCEHIEHUe
JEKLHH - 6.

0) Ilocemenune MpakTHYECKUX 3aHATUN olleHWBaeTcs B 1 Oamin. Ha mpakTuyeckux 3aHATHIX
OIICHMBAIOTCS OTBETHI CTYyJAeHTOB. MakcuMmanbHas cymma 0OamioB (1) BBICTaBISETCS CTYACHTY,
MOKAa3aBIlIEMY BCECTOPOHHHE, CUCTEMAaTU3UPOBAaHHBIE, TTyOOKHE 3HAHUS 110 TEME 3aHSATHSI.

B) Brinonnenue tecra. Kpurepun o1eHKH Mo HToraMm TeCTUPOBAHUSA:

56-70 6aymoB — «3»

71-85 GamnoB — «4»

86-100 6amnoB — «5». Ecnu TecT caaH mo3ike, TO BRIIIE YeM 3 0aljla OH HE OLICHUBACTCS.

r) BeinmonHenue 3amaHuii, BBIHECEHHBIX HA CAMOCTOSITEIbHOE M3YyYEHHE, OLEHUBACTCS B OJUH
0aJu1, MPU 3TOM CTYAEHT JOJKEH MPEeIOCTaBUTh KOHCIIEKT.

€) 3ayer C OILEHKOW MPOBOAUTCS MO Owuieram. DK3aMEHAIMOHHBIA OWJIEeT BKJIIOYaeT 2
TEOPETUUECKUX Bompoca W | 3amady WM MPaKTUYECKUX BOIMpPOcA. 3HAHUS, YMEHHs, BIAJACHUS IO
JUCLUIIIMHE CYUTAIOTCS 3allUILIEHHBIMU MO IIKaJIE:

40 6aJI0B BBICTABIISIETCS CTYIEHTY, [TOKA3aBIIEMY BCECTOPOHHUE, CHCTEMAaTH3UPOBAHHEIE,
rIyOOKHEe 3HAHUS Y9eOHOM MPOrpaMMBbl TUCIUTUTMHEI B YMEHHE YBEPEHHO IPUMEHSATH UX Ha
MPaKTUKE MPU PEIICHUH KOHKPETHBIX 33/a4, TO €CTh CTYIEHT OTBETUJI Ha BOIIPOCHI U PEILIII
3a/1auu.

30 OanIoB BBICTABIAETCS CTYACHTY, KOTOPBIH HEMOJHO OTBETWUJ HA BONPOCH W pemma |
3a/1auy.

20 OayyoB BBICTABIISIETCS CTYACHTY, KOTOPBI HETOJHO OTBETWJ Ha BOMPOCHI M permmn |
3a/1auy.

10 GannoB BBICTABISETCS CTYIACHTY, KOTOPBIM HEMOJHO OTBETWJ HAa BOMNPOCHl M HE PEIINI
3a/1auu.

(0 6anI0B BHICTABISAETCS CTYACHTY, KOTOPBIN MOKa3an parMeHTApHBIN, Pa3pO3HEHHBIN XapaKTep
3HAHWA, P STOM OH HE BJIAJIEET OCHOBHBIMH pa3ieliaMd Y4eOHOUW MpOorpaMMbl, HEOOXOAMMBIMU
JUIsL JalbHEHIIero oOydeHUuss MU HE MOXKET MPUMEHATh IOJYYEeHHbIE 3HAaHHUA MO 00pasly B
CTaHIAPTHOW CUTYALUU.

Cymma 6arioB, MoJlydeHHasi CTyJ€HTOM Ha JK3aMEHE U B TEUCHHE CEMECTpa, CYMMHPYETCS U
BBICTABIISIETCSI UTOTOBAsI OI[EHKA COTJIACHO TPEOOBAHUSM, YKa3aHHBIM B TA0JIHIIC.

Ecnu crynenT nmo uroram cemectpa HabupaeT 60 OaJIOB, OH aBTOMAaTHYECKH MOXKET MOJYIUTh
OIICHKY — YJOBJIETBOPUTEIBHO.

Tabmuma. IlepeBoa 6auioB u3 100 — 0aNIbHON MIKAJALI B YHCJIOBOH M OYKBEHHBII
IKBHBAJIEHT IK3aMEHALIMOHHOM OLIEeHKU

Cymma 6auioB AJis JUCIIUTUINHBI OtMeTka BykBeHHBII YKBUBAJICHT
86-100 5 OTJIMYHO

66-85 4 XOpOUIO

51-65 3 YAOBJIETBOPUTEIBHO
0-50 2 HEYJOBJIETBOPUTEIIHHO

7. IlepeyeHb OCHOBHOI M IONOJHUTEJIBbHOM y4eOHOM JUTEPATYPbl, HEOOX0AMMOM /151 OCBOCHHS
AMCHUIJIMHBI (MOIYJIs1)
a)  OCHOBHas yuyeOHasi JiuTeparypa:

1. HectepoB, A.A. Xumus nepexogHbIX 3JeMEHTOB: yueOHoe mocobue / A.A. Hectepos,
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E.M. basn, 1.B. Peibansuenko. — PocroB-ua-Jlony: KOxHbIl dhenepanpubiii yausepcurer, 2015.
68 c.: TadJI. - Pexum JOCTyMa: 1o MOJIITUCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=461988 (mata obpamenus: 15.11.2020). -
ISBN 978-5-9275-1676-6. — TeKCT: 37E€KTPOHHBIN.

2. Jlapuues, T.A. OcHOBBI XMMHU 3JIEMEHTOB: yueOHoe mocodue / T.A. Jlapuues, T.}O. KoxyxoBa.
KemepoBo: KemepoBckuii rocynapctBeHHbld yHuBepcuter, 2012. — 147 c¢. — Pexxum goctyma: 1mo
nognucke. —  URL: https://biblioclub.ru/index.php?page=book&id=232759 (nata oOparieHus:
15.11.2020). — ISBN 978-5-8353-1515-4. — TekcT: 31eKTpOHHBIN

0) 1oNMoTHUTeIbHAs yuyeOHasi JuTepaTypa:

1. Bamyea, T.H. Xumwus »>meMeHTOB. d-d3J€MEHTHI: METOJIWYECKOE TocoOue IS
camocTosiTensHON paboTsl ctyaentos / T.H. BamyeBa, FO.M. Atpomenko. — Mocksa ; bepnun :
Hupexr-Meauna, 2018. — 53 c.: wunm, Tabm. — Pexum pgocrtyma: 1O TMOJIMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=499223 (nata obOpamenus: 15.11.2020). -
bubnuorp. B kH. — ISBN 978-5-4475-9819-8. — DOI 10.23681/499223. — TeKCT : 2JIEKTPOHHBIH.

2. Cupuk, C.M. Xumus s- U p-3JI€MEHTOB: 3JIeKTpoHHOE ydeOHoe mocodue / C.M. Cupuk,
T.}O. KoxxyxoBa ; KemepoBckuii rocymapcTBeHHBIM yHuBepcuteT, Kadenpa Heopranmyeckoi
xumun. — Kemeposo : KemepoBckuii rocygapctBeHHslil yHusepeutet, 2015. — Y. 1. — 204 c. : nn. —
Pexum JOCTyMa: o MOJIITUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=481628 (nara ob6pamenus: 15.11.2020). —
bubmuorp. B xH. — ISBN 978-5-8353-1786-8. - ISBN 978-5-8353-1787-5 (u. 1). — Tekct :
3JIEKTPOHHBIM.

3. Cupux, C.M. Xumus s- u p-dneMeHTOB : ydebHoe mocodbue : [16+] / C.M. Cupuk,
T.}O. KoxxyxoBa ; KemepoBckuii TOCymapCTBEHHBIM yHHBEpCHUTET, Kadeapa aHamuTHdecko u
Heopranuueckoil xumuu. — Kemeposo : KemepoBckuii rocynapcTBeHHbl yHuBepcuTeT, 2016. — Y. 2.
— 134 c.: TalI., WII. — Pexxum JOCTyMa: 1o IIOINCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=574124 (nata oOpamenus: 15.11.2020). -
bubmuorp. B kH. — ISBN 978-5-8353-1786-8. - ISBN 978-5-8353-2069-1 (Y. 2). — TekcT :
AJIEKTPOHHBIN.

4. KpamennnaukoBa, H.I'. Xumust metannoB: 1a00paTOpHBII NPaKTUKYM /
H.I'. Kpamennnnukona, A.N. BunokypoB; [1I0BOJKCKHIA TOCY1apCTBEHHBI TEXHOJIOTMYECKHUI
yHuBepcuter. — Momkap-Ona : [TOBOIKCKH# rOCy1apCTBEHHBII TEXHOTOTHUYECKHUIT YHHBEPCUTET,
2016.— 96 c.: Tabn. — Pexxum mocTyma: mo mojanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=459487 (mata obpamenus: 15.11.2020). —
bubmuorp.: c. 90. — ISBN 978-5-8158-1759-3. — TekcT: 371eKTpOHHBII

8. Ilepevyennb pecypcoB MH(OPMANUOHHO - TEJIEKOMMYHUKAIIMOHHOM CeTH
«UHTEpPHET», COBPEeMEeHHBIX NpodeccuoHanbHbIX 0a3 naHHbIX (CIIB/) 1
uHpopMannoHHbIX cipaBoYHbIX cucTeM (MCC) He0O0X0AMMBIX /1J151 0CBOEHMSI
AUCHHUTIMHbI

Pecypcbl nHPOPMALIMOHHO - TEJIEKOMMYHUKAIIMOHHON CeTH «MHTEPHET

1. DJIeKTPOHHO-0U0IM0oTeuHas cuctema "Jlanb'» - http://e.lanbook.com JloroBop Ne 22-EII

ot 05 mapta 2020 r., nepuoa nocryna — ¢ 03.04.2020 r. o 02.04.2021 r., locTyn U3 JOKJIbHOMI

cetu HOU KemI['Y cBoOOmHBIN, HEOTpaHUYEHHBIH, ¢ JoMamHuX [1K — aBTOpr30BaHHEII.
2. JIEKTPOHHO-0MOJIMOTEeYHAs cUcTeMa «3HAHMYM» - www.znanium.com JloroBop Ne 4222
76¢ ot 10.03.2020, nmepuox nocryma ¢ 16.03.2020 r. mo 15.03.2021 r. locTymn U3 TOKAIBHON CeTH

H®U KemI'Y cBoOOaHBIN, HEOTpaHUYEHHBIH, ¢ qoMmamHuX [1K — aBTOpHU30BaHHBIA.
3. JIEKTPOHHO-0MO/INOTEYHAs] CHCTEMA «Y HUBEPCHTETCKasi O0M0/1noTeKka OHJIaiiH»
(6a3oBas yacts) - http://biblioclub.ru. KonTpakt Ne 185-12/19 ot 14.02.2020 1., mepro gocTyna ¢
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15.02.2020 r. go 14.02.2021 r. Joctym u3 nokansHoi cetu HOU Kem['Y cBoOOIHBIH,
HeorpaHu4YeHHbIN, ¢ JoMamHux [1K — aBTopru3oBaHHBIN.

4. DJIeKTPOHHO-0u0IMoTeuHas cucrema «kOpaii» - http://urait.ru. {oroop Ne 01-EI1/44 ot
14.02.2020 r., nepuon gocrymna ¢ 17.02.2020 r. no 16.02.2021 r. loctyn u3 nokansHou cetn HOU
KemI'Y cBoGoaubIH, ¢ qomamHux [1K — aBTOpH30BaHHBIH.

5. DJeKTPOHHAsl MOJHOTEKCTOBasi 0a3a [JaHHBIX MEPHOAMYECKMX HU3IAHUH 1O
001IecTBeHHBIM U TyMaHUTapHbIM HaykaMm Q00 «MBUC», https://dlib.eastview.com.

Horoop Ne 223-IT or 05.12.2019 r., nepuon noamucku ¢ 01.01.2020 r. mo 31.12.2020 r.,
JOCTyI NpeaocTasisiercs u3 JokanbHoi cetn HOU KemI'V.
5. Hayuynas y1ekTpoHHas 0udamoreka — http:/elibrary.ru. JlocTyn kK oTAeTbHBIM

nepuoauieckuM m3ganusam. Jlorosop Ne SU-19-12/2019-2 ot 24.12.2019 r. nepros MOAMUCKH €
01.01.2020 r. mo 31.12.2020 r. locTynn aBTOPU30BAHHBIH.

6. Me:xBy30BcKasi 3JeKTpoHHasi 0ubanorexka (MIBb) - https://icdlib.nspu.ru HOU Kem['Y
SBJISICTCS] YYaCTHUKOM M Ttostb3oBatenieM MOB. JloroBop Ne34 ot 30.09.2020 r. (morosop
6eccpounsrii). Jloctyn u3 mokanbHO# cetrt HOU KemIY cBo60oaHbBIM, ¢ qomanmaux [TK —

ABTOPU30BAHHBIM.
7. DuextpoHHas oudanoreka HOU KemI'Y — https://elib.nbikemsu.ru/MegaPro/Web.
JlocTyn K 3JIEKTPOHHOMY KaTaJlory cBOOOIHBIN. J{OCTYII K MOJHBIM TEKCTaM U3JaHUN — IO HOMEPY

YUTATEIHLCKOrO OUIEeTA.

CoBpemennble mnpodeccuoHanbuble 0a3bl AaHHbIX (CIIB]) u uHdpopmManuoHHbIE
cnpaBouHblie cuctembl (MCC) mo aucuuninxe
1. WebElements: oHaifH-CIpaBOYHUK XUMHUECKUX JIEMEHTOB. - http://webelements.narod.ru/

2. neochemistry.ru — OOrass XuMusi, OpraHAYecKass U HEOPraHWYeCKass XUMUs, PEIICHHE 33134 U
ap. - http://neochemistry.ru/zadachki?/index.php?option=com_frontpage&Itemid=1

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

4. Anxumuk: cadt mo xumuh. CalT 0 XHUMHYECKMX BEIIECTBAX MW SBJICHUSIX HWHTEPECHO,
COJIepKATENBHO, JIOCTYITHO, TOJIE3HO Ui IMIMPOKOTO KPyra 4YuTarelied, OT CaMbIX MaJIeHBKUX [0
CTYJICHTOB U yuuTeliel. - http://alhimik.ru/index.htm

5. [Mopran pyHgamMeHTaTbHOTO XMMHUYECKOTO oOpazoBanus Poccum - http:// www.chemnet.ru

6. Poccuiickoe oOpa3oBanue. [ DnekTponHsiii pecypc]. — URL: http://www.edu.ru/

7. ba3za nmanHbIX nyOnukamwii ckypHama OOpasoBanue W oOmectBo, dDenepanbHbId MOpTAT 3.
Poccuiickoe oOpa3oBanme www.edu.ru, €IMHOE OKHO JOCTyMa K HMH(OPMAIMOHHBIM pecypcam
http://window.edu.ru/resource/525/2525

8. CopocoBckuit o0pazoBaTeIbHBIN KypHal Ha caiite WWW.iSsep.Issi.ru;
http://www.netbook.perm.ru/soj.html

9. CroBapu 1 YHIMKJIONEANH OHIIAKH http://dic.academic.ru

10. PyOukoH — kpynmHeHmui sHIMKIoneAndeckuii pecypc Marteprera http:// www.rubicon.com/

11. Bonbmas poccuiickas suukiIoneaus https://bigenc.ru/rf

9. MeToanuyecKkue YKazaHus 1J1s1 oﬁyqammnxca 0 OCBOCHHIO JUCHHUITJIMHBbI

HGHBIO HaCTOAIICTO Kypca ABJISACTCA H3yquHe CBOﬁCTB HGpGXO,Z[HBIX QJIEMCHTOB U HX
COCTUHEHUN.
B Xoe I/I?)y‘IeHI/II/I JOUCIHUITIJIINHBI «Xumug HepeXOI[HBIX BHGMGHTOB" CTy,Z[eHT IIOCCIIACT JICKIINUU U
MPaKTUYECKHUE 3aHATHUS.
JIeKIIMOHHBIN KypC AWUCHUIUIUHBI NpeIycMaTpuBaeT HM3ydeHHEe Oa30BBIX Pa3/eNOB JAAHHOW HayKH,
YTO OTPAKEHO B TEMAaTUYECKOM IIJIAHWUPOBAHUH U COJICP)KAHUH TIPEIMETA. N3yuenne maHHOM
JUCLUTUIMHBL TIPEACTABISIET ONpEeACTICHHbIE TPYIHOCTH H3-32 OONBIIOro o0beMa (PaKTHUECKOTO
Marepuana, Oasupyromerocss Ha Kypce oOmel xumuu. [lodToMy ocBoeHHWE JTOTO Kypca
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npeamnojgara€t CHCTCMATUUYCCKYI0O W TOCJICAOBATCIIBHYIO pa60Ty CTYACHTOB Ha JICKIHUIX,
IMPAKTUYCCKUX 3aHATUAX U CaAMOCTOATCIIBHO.

MeToanuyeckue yKkazaHus JJisl penoaaBaresiei

OCOOEHHOCTBIO  JUCHUIUIMHBI ~ «XUMHS ~ TEPEXOAHBIX  DIEMEHTOB» s JaHHOU
CHEIHMAIbHOCTH SIBJSIETCS TO, YTO JaHHAs AUCLMILIMHA IPOAODKAET Kypc oOIIei 1 HeopraHu4ecKou
xumud. [loaToMy mpenogaBarento He0OX0AUMO U3JI0KUTH MaTepual B JOCTYIHON (opmMe, CoOXpaHsis
IIpU 3TOM HAYYHYIO OCHOBY COJI€p’KaHUs M OmMpasch Ha oOmwuil kypc xumuu. Ilpu nzydenun
TUCIUIUIMHB ~ HEOOXOMUMO  IEIOCTHO M CHUCTEMHO  yYUTBIBaTh  E€CTECTBEHHOHAYYHYIO
HAIpaBJIEHHOCTh (aKyabTeTa. Y CTYIEHTOB JOJDKHO CIOXHUTBCS TIPEACTABICHUE O XUMHH
MEPEXOJIHBIX JIEMEHTOB KaK O HayKe, KOTOpast SBISETCS TEOPETUIECKON 0a30i isi pacCMOTPEHHUS
Ha MOJIEKYJISIPHOM YPOBHE MHOTHMX MPOIIECCOB, MPOUCXOIAUINX B KUBBIX OpraHu3Max. 3HaHUS IO
XUMHUHU TIOMOTYT OOBSCHUTh XUMUYECKHUE OCHOBBI OMOJIOTMYECKHX IMPOILECCOB U (PU3UOIOTUYECKUE
MeXaHU3MBbI paOOTHI PA3IMYHBIX OPTAHOB M CUCTEM PACTEHUH, )KUBOTHBIX U YEJIOBEKa
HeobxonuMo ynenuth OONBIIOC BHHMAaHHE IPOBEPKE CAMOCTOSTEIBHOW pabOThI CTYIEHTOB U
MOBTOPEHHUIO OCHOBHBIX BOIIPOCOB OOIIET0 Kypca XUuMuH. Ha Jekiusx ucnoib30BaTh BU3yaTu3alUIo
U CpeNHHMA TeMN u3lokeHus. llepesq  BBIMOTHEHHEM NPAKTHYECKUX pabdOT  MPOBOAHTH
aKTyaJlM3alluIo 3HaHU IyTeM Ompoca U JaBaTh HEOOXOJUMbIE TTOSCHEHUS.
Ha nmpaxkTuueckux 3aHATHUAX JODKHBI IPeodiafaTh CIEAYIONMEe METOIbL: a)lipaKTUYeckue( perieHme
3a/1a4, BBITIOJHEHUE YIpaKHEHUH); O)BepOanbHbIe( MPeoOIaNaloONUM METOAOM JOJKHO OBITh
0OBSICHCHHE)
[IpenogaBaTento HEOOXOAUMO TOTOBUTHCS K KAXKIOMY 3aHATHIO, TO €CTh TPOPadOTaTh TEMY 3aHSATHS,
pEIINTh BCE 33[]a4i U yIPAKHEHUsI, HAMETUTh, KOT'O U3 CTYJIEHTOB CIIPOCUTH IO TaHHOM TeMe.
B kypce unTaercs 6 nekuuii ¥ mpoBoAUTCS 15 MpakTHUYECKUX padoT.

MeToanka padoThl ¢ JeKIMOHHBIM MaTepPHAJIOM

1. O6s13aTeNnbHBIM YCIOBUEM SIBIISICTCS TTOCEIICHUE BCEX JIGKINI U KOHCIIEKTHPOBAHHUE M3JIaracéMoro
MarepHaa.

2. YcBoeHHE U 3aKpeIICHnEe MaTepHAIOB JICKIIMA HE0OXOAMMO MPOBOIUTEH B MEPBBIE JHU IOCTe €€
IPOCITYIINBAHUA, TaK KaK 3TO MOTpeOyeT HaMMEHBIIINX 3aTpaT BPEMEHU Ha N3yUeHHUE JTaHHOI TEMBI.
3. Brauane He00X0IMMO M3YYNTHh KOHCIIEKT JIEKIIMH, CXEMbI U PUCYHKH, NpUBEAEHHBIC B HEM. [Ipn
HEOOXOIMMOCTH CIIEAyeT OOpaTUThCA K PEKOMEHJIOBAHHOM JIUTEpaType U JIOMOJIHUTH JIEKIMOHHBIC
CBEJICHUSI.

4. B 3akii04eHre MBICIIEHHO TPOPad0TaTh OTBETHI HA BOIIPOCHI TJIAHA JICKIUH.

5. B ciydae mpomycka JeKIMM H3yYeHHWE MaTepHana W IMOJATOTOBKY pedepara Mo TeMe JICKIHH
OPOBOIUTH IO PEKOMEHIOBaHHOHM murTeparype. [Ipu 3TOM 3HAUUTENBHO YBEIMYMBACTCS BpeMs
CaMOIIOITOTOBKHU.

6. IIoBTOpHO BO3BPATUTHCA K MaTepHaiaM JIEKIIUU HEOOXOJMMO:

- IPY TIOATOTOBKE K HTOTOBOMY 3aHSTHIO;

- TIPH MOJATOTOBKE K UTOTOBOMY KOHTPOJIO (TIPH 3TOM HEOOXOIUMO OOpaTUTh BHUMaHHE Ha 00bEM
KOHTPOJIBHBIX BOTIPOCOB).

OTpadoTKa NpONYIEHHbIX JeKUNH U NPAKTHYECKUX 3aHATHI

1. Bece MNPOMYIICHHBIC JICKIIUHW WU NPAKTHUYCCKUC 3aHATUA OTpa6aTBIBaIOTC$I CTyACHTaMU B IIOJTHOM
00béMe (Jac 3a gac).

2. IlponyiieHHbIe 3aHATHS OTPAOATHIBAIOTCS MPEMOJABATENI0 B THU €ro paboThl CO CTyIEHTaMHU IO
rpauKy HHIUBUTYATBHOW PaOOTHI.

3. Anst oTpa®OTOK MPOIYIIEHHBIX JEKIHI HEOOXOAMMO, UCIIONIB3YsI PEKOMEHIOBAaHHYIO JIUTEPATYpYy,
COCTaBUTH pedepaT o BCEM BOIIPOCaM IUIaHa JIEKIUU U 110 pe3yibTaTaM coOece0BaHUs C IEKTOPOM
MOJIYYHUTDb IO TEMC JICKIIUU 3a4CT.
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4. J1na oTpabOTKH MPAaKTUYECKOTO 3aHATHS HEOOXOAMMO CAMOCTOSITEIHLHO MOJITOTOBUTHCS 1O TEMeE
3aHATHA. Bo BpeMs oTpaOOTKU M3Y4YHUTh U YCBOUTH MPAKTUUECKYIO YACTh 3aHSTHS, a 3aTEM OTBETUTH
Ha MOJIOKUTENIBHYIO OLIEHKY IIPENOAABATEIIIO.

5. IIpu Hamu4yuu HEOTPAOOTAHHBIX JICKIIMKA W MPAKTHUYECKUX 3aHATUN CTYACHTHI HE JOMYCKAIOTCSA K
UTOTOBOMY KOHTpoito. Eciam crynmeHt mpomyctun 6omee 50 % mpakTHYeCKMX 3aHATHH, TO OH
0TpabaThIBaeT UX MO UHAUBUAYAIBHOMY IIJIaHY BO BHEAYTUTOPHOE BPEMSI.

10. Onmcanue MaTepHaJIbLHO-TEXHMYeCKOH 0a3bl, HEOOXOAMMOHN IJsi OCYLIECTBJICHUSI
0o0pa3oBaTeIbHOIO NMpoIecca Mo JMCHUIIMHE, HCI0JIb3YeMOro NPorpaMMHOro odecnedeHunst

MarepuajbHO-TeXHHYEeCKasi 0a3a

YueOHbIe 3aHATHS 110 JUCIHUIUIMHE TPOBOAITCS B yueOHBIX ayautopusx HOU Keml'V:

335 YuyeGHas aynuTopus JUis IPOBEICHHUS:

- 3aHATHUH JEKIIMOHHOTO THIIA;

CrnenunanusupoBanHas (yueOHasi) MeOesIb: J0CKa MEJIOBasi, CTOJNbI, CTYJIbSL.

OobopynoBanue: nepeHocHoe - HOyTOyK, TPOEKTOP, YKpaH.

Hcnoab3yemoe nporpammuoe odecniedenue: MSWindows (MicrosoftimaginePremium 3
year mo cyommieH3noHHomy goroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 1.),
LibreOffice (cBoboano pacmpoctpansemoe [10).

HNuTepHer ¢ obecieuenuem nocryna B IUOC.
337 JlabopaTopusi XuMuH. YueOHas ayTUTOPUS ISl IPOBEICHUS:

- 3aHITHNA CEMHUHAPCKOTO (ITPAKTHUYECKOTO) THUTIA,

- TPYIIOBBIX U MHIUBHUYATbHBIX KOHCYTBTAITHIH;

- TEKYyLIET0 KOHTPOJISl ¥ POMEXKYTOUYHOM aTTecTalllu.

CneuuanusupoBanHas (y4eOHas)) MeOesb: OCKa MEJIOBas, CTOJBI J1a0OpPATOPHBIE, CTYINbA,
PaKOBUHBI, BBITSDKHOM IIKad, I€MOHCTPAILIMOHHBIN CTOJI.

OO6opynoBanue AJs NMpPe3eHTAIMM Y4eOHOI0 MaTepuasia: nepeHocHoe -HOYTOYK, MPOEKTOD,
9KpaH.

JlaGopaTopHoe 000pyA0BaHHe U MATEpPHAJbI: MOIAPUMETP, aHATUTUYECKHE MPUOOPHI, BECHI,
TEPMOCTAT, XOJIOAWJIBHUK, PEOCTaT, aKBaJAUCTWISATOP, MaTepHalbl Uil  MPOBEACHUS
na0opaTOpHbIX paboT (KONMOBI, MPOOMPKU W Jpyras XHMHUYECKas TIOCyZa), PEaKTHBBI JUIS
mpoBeAicHUsT JabopaTopHbiXx pabdot, PH-merp, pedpakromerp, ammapar majis TpPOBEICHUS
XUMHYECKHUX peakiui, annapatr Kunmna, npuOop uisi OMBITOB IO XUMHUU C SJIEKTPUIECKHM TOKOM
(JtaGopatopHbIif), MpUOOP IS TTOTYISHUS TaTONI0ATKaHOB JEMOHCTPAIIMOHHBIN, YCTAaHOBKA IS
MIEPErOHKHU BEILECTB.

Y4yeoHo-HarasigHble mocodusi: Habop «I'MA - JlaGopaTopus 1O XUMHNY, CTEHIbI
«IIepnognunas cucrema MenzeneeBa» u Ipyrue.

Hcnoan3yemoe nporpammuoe odecneuenue: MSWindows (MicrosoftimaginePremium 3 year
o cyonunen3snoHHomy aoroopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021 r.), LibreOffice
(cBoGomHO pacmpoctpansemoe [10).

HNuTepHer ¢ obecneuenneM gocryna 8 JHOC.

11. Unble cBeieHNns U (1) MaTePHAJIbI

11.1. Oco0eHHOCTH peanu3aANUN JUCHMILUIMHBI JJIsI MHBAJIHUIOB M JIHMI ¢ OTPAHUYECHHBIMH
BO3MOSKHOCTSIMH 3/10POBbSI

OcobOeHHOCTH peanu3allid MporpaMMbl Kypca Ui  HMHBAJIUIOB U JIIOJEH C OrpaHUYCHHBIMU
BO3MOXHOCTSIMHA 3,Z[OpOBb$I 3aBUCUT OT COCTOSAHHU HUX 3,Z[OpOBI>5I 148 KOHerTHBIX HpOGHGM,
BO3HHMKAIOIIHNX B KAKIOM OTJICTLHOM CITyYae.

* Ilpum opranuzanuu o00pa30BaTENBHOTO IMpolecca s CIa0OCHBIIANIMX CTYACHTOB OT
npenoaBarens Kypca Tpedyercs ocobas (ukcanus Ha COOCTBEHHON apTUKYISIUU. ['oBOpUTH
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clieZlyeT HEMHOTO TPOMYE U YETYe.
* Ha 3ansatusx mpernojgaBarento TpeOyeTcs yAeNsTh MOBBIIIEHHOE BHUMAaHHE CHEIMAbHBIM
npo(ecCHOHANFHBIM TEPMUHAM, a TaKXKe K HUCIIOJIb30BAHHUIO TPO(HECCUOHATBHOM JIeKCUKH. J[is
JYYIIET0 YCBOCHHS CIIa0OCITBIIIAIIMMU CIIEHUATbHOW TEPMHUHOJIOTHH HEOOXOAUMO KaXKIbIH pa3
MUCaTh HAa JOCKE UCIIOJIb3yeMbIe TEPMHUHBI M KOHTPOJIUPOBATH UX YCBOCHHUE.

* B npormecce 00yueHust peKOMEHIYETCS UCTOIB30BaTh Pa3HOOOPa3HBIN HATJISITHBIA MaTeprall.
Bce nexiuun xypca cHabkeHbI KOMIBIOTEPHBIMUA MYJTbTUMEIUIUHBIMU TPE3CHTAIIUSMHU.

* B nporecce paboThl O CIa0OBUIALIMME CTYyJEHTAMH NEAarorudeckoMy paboTHHUKY ClIeTyeT
YYUTBIBATh, A YCBOEHHUS HWH(popManuu craboBUIAIIMM Tpedyercs Ooibliee KOJIHMYECTBO
MOBTOPEHHUM U TPEHUPOBOK 110 CPABHEHUIO C JIMIIAMU C HOPMAJIbHBIM 3PEHHEM.

*  Hudopmaiuio HEOOXOAMMO TMPEACTABISATH B TOM BHJE, B KaKOM €€ MOT OBl MOJTYYHTH
cnaboBunamuii oOydarommiicss: kpynHbeiii mpudt (16 - 18 mynkroB). CremyeT NMpeaoCcTaBUTh
BO3MOXXHOCTh CJIA0OBHISAIIUM UCIIOIB30BaTh 3BYKO3AMUCHIBAIOIINE YCTPONUCTBA M KOMITHIOTEPHI
BO BpeMs 3aHATUN 1o Kypcy. [lpu nexnnonHo# Gopme 3aHATHN CTYIEHTY C ITUIOXHUM 3pEHUEM
CJIEZyeT pa3pelInTh MOJIb30BaThCs JUKTO(MOHOM - 3TO €ro crocod KoHcnekTuposats. He ciemqyet
3a0bIBaTh, YTO BCE 3aIIMCAHHOE HA JIOCKE JOJKHO ObITh 03BYYEHO.

* B pabGore ¢ MajrOMOOMJIBHBIMHA OOYYAIOIIUMHUCS MPEIyCMATPUBACTCA BO3MOXHOCTb
KOHCYJIbTAIIUM MOCPEACTBOM JICKTPOHHOM MOYTHI.

11.2.1lepeuenv  00pazoeamenbHblX MEXHOIO2UN, UCHONL3IYEMbIX NPU  OCYULECMEIEHUU
obpazoeamenvno20 npoyecca no OUCYUNIUHE.

B coorBerctBun ¢ tpeboBanusamMu PI'OC mpu peanusanuu pa3lIudHbIX BHUJOB Y4EeOHOH
paboThl B Mpolecce H3YyYCHMs] AUCUUIUIMHBI «XHMHS MEPEXOAHBIX IEMEHTOB» HCIIOJIb3YIOTCS
CIIEAYIOIIME AaKTUBHBIE W HMHTEPAKTHBHbIE (OPMBI MPOBEACHUS 3aHATUI: JIEKUUH; JICKIUH-
Ipe3eHTalH, IPOOIEMHBIE JIEKIIUN
Ha npakTudeckux 3aHATUSAX TNPELyCMOTPEHBI CIEAYIOIIME WHTEPaKTHUBHBIE (OPMBI OOy4YEeHHUS B
o0pa3oBaTeNbHOM IIpoIiecce:

- peleHue SKCIIEpUMEHTAIIBHBIX 3aa4

- yueOHbIe JUCKYCCHH Ha 33IaHHYIO TEMY.

- IOIIOJIHUTEIIbHBIC KOHCYJIBTALMY UHAUBUAYAIbHBIE U IPYIIIOBLIE.

[lpoBoguTcs Tekymas MpoBepka 3HAHMH (OTBETHI Ha MPAKTHYECKUX 3aHATHSIX, TECTHI,
VHAVBUAYaJIbHBIE 3a/1aHUS).

CocraBurens (n): HMBanoB @.U. npodeccop kadenprr ecTeCTBEHHBIX HAYK, JOKT. XUM HAYK

20



Ilpunoscenue

Tunoewvie 3a0anusn
Tect «CBolicTBa NEPEXOIHBIX METAILIIOB)

1.ITpu cropanuu xene3a B KUCIOPO i€ 00pa3yeTcs BEIIECTBO COCTaBa:

1)Fe203 2)Fe304 3)FeO 4)Fe[FeO2]2
2.Kax nomyuuts u3 xenes3a: a) FeCl2; ©6) FeCl3.

I)netictBuem CI2 (Ta3) 2)nerictBuem pactBopa HCl  3)meiictBuem cmecu HCI+CI2(ra3) 4)
neiicrBuem pactsopa CuCl2
3.Beixoasimuii U3 AJOMHBI Ta3 Ha3bIBAIOT KOJOIIHUKOBBIM WU TOMEHHBIM. ETo coctaB (00BeMHBIE
nonu,%):CO — 32.0, CO2 —14.0, N2 —54.0 Ckonbko Bo3nyxa (M3) motpelyercs mis cxuranus 1 m3
3TOoro rasza’?

1)0,16 2)0,32 3)0,8 4)1,6 5)4
4.IToueMy KOMILJIEKCHBIE HOHBI, 00pa3oBaHHbIe noHaMu Cu+, Ag+, Zn2+, Cd2+, Al3+ GecuBeTHBI?
1)Y >tux noHoB HeT cBoOOMHBIX d — opOuTaneit 2)He Bo3MOXKEH MPOCKOK AMEeKTpoHOB ¢ d(y) Ha d(g)
opbutans 3)B 3THX MOHaX HE peanusyeTcs BbICIIas crerneHb okucieHus 4)d(y) u d(e) — opburanu
MOJTHOCTBIO 3aTIOJTHEHBI
5.Coenunenne coctaBa Co(SO4)Br SNH3 umeer 2 u3omepa. M3 pacTtBopa mepBoro m3omepa mpu
no06aBiieHNH M30BITKa HUTpaTa cepedpa BhIMAAAaeT KENTHIH 0caoK OpoMuaa cepedpa, a U3 pacTBopa
BTOpOro — Oenblif ocafok cyibdara cepeOpa. KakoBsl KOOpAMHALMOHHBIE (OPMYINBI MEPBOTO U
BTOPOTO U30MEPOB?

1)[Co(NH3)5Br]SO4  2)[Co(NH3)5SO4]Br 3) [CoSO4Br ](NH3)5
6.Ha xakue noHBI B BOJHBIX pacTBOpax auccoruupyer komruiekcHoe coequnenne K[Ag(CN)2]?
)K+,Ag+,2CN- 2) K+, [Ag(CN)2]- 3) K+, 2CN- 4) Ag+, 2CN-
7.a) )xenras KpoBsiHasi COJib, 0) KpacHasi KpOBsHAs coib?(YKaKuTe Ha3BaHUE U HOPMYITY).
)I'ekcarmmanodeppar (I1) xamms 2)['excarmmanodeppar (III) kamus 3)K3[Fe(CN)6]
4)K4[Fe(CN)6]
8.Kakas 13 31eKTpOHHBIX KOH(PUTYpaluii OTBEYAET: a) aTOMY Xpoma; 0) Hony xpoma (3+)?

1)[Ar] 3d44s2  2)[Ar] 3d54s1 3) [Ar]3d3 4)[Ar] 3d4
9. Pacnonio>xute OKCUABI XpOMa B MOPSAJKE BO3pacTaHusl KUCIOTHBIX cBoicTB. CrO3,CrO ,Cr203

10. K 3,92 r cynndara xpoma (3+) gob6asunu 2,00 r runporcuaa kanus. Kakyio Maccy ruipokcuaa
KaJusl HaJlo e1lle T00aBUTh, YTOOBI MOIYUYUTh IPO3PAYHEIN pacTBOP?

1) 1,24 2)3,72  3) 0,62  4)2.48

11.Kaxkas u3 3JeKTpOHHBIX KOH(UTYpaluii OTBeUaeT:a) aToMy xese3a;0) Mony xenesza (2-+);
B) nony xene3a (3+)? 1)[Ar]3d6 2) [Ar]3d5 3) [Ar]3d64s2

12.ITouemy Henb3s1 XpaHUTh COJH keje3a (3+) B: a) OIMHKOBAHHBIX; 0) B METHBIX COCyaax?

1)Conu xene3a (3+) moaBepraroTcst THAPOIH3Y 1O KaTHoHY, pH <7
3)bonee akTUBHBIN METAILT CIIOCOOEH BBITECHSTH MEHEE aKTHBHBIN U3 €ro CONei
3)Kene3o (3+) B XUMHUECKHX PEAKIMSAX MOXKET BBICTYIIATh B POJIM OKHCIIATEIIS

13.ITouemy coenunenue Fe304 naswsiBaroT u okcugom xenesa (I1, 1), u dpepputom xemneza?

1)Tak kak 310 coenquHenue mapamarHuTHO 2)I[loromy uto 3T0 cmemaHHbI okcua Fe203xFeO 3)
Tak Kak 3T0 KOMIUIEKCHOE COSTMHEHNE

14.0Onpenenute, Kakoe BEMIECTBO BCTYIUIIO B PEAKIIUIO:
? + H2SO4(xon1.) + I8HNO3(kon1.) — Fe2(S04)3 +18NO2 + x H20 ?

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

15.0npenenure, kKakoe BEIIECTBO BCTYIUIIO B PEAKIUIO:
? +14 H2SO4(xoH11.) — Fe2(S0O4)3 +15S02 + x H20?
1)FeSO4 2) FeSO4x7H20 3)FeS 4)FeS2 nupur
16.Kakoe BeliecTBO BBIMAAET B OCAOK, €CIM K PacTBOPY COJbI AO0ABUTH KPHUCTAUIBI METHOTO
Kynopoca?
DI'omy6oii Cu(OH)2 2)Yepnsrit CuO 3)3enenosarsiii [Cu OH]2CO3
17.1ToueMy IMHK B CO€AMHEHHSIX UMEET MOCTOSHHYIO CTEeTEeHb OKHCcIeHus (+2)?
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1)On Haxonutcst Bo BTopoit rpymme [ICXD  2)Y Hero moiaHOCTHIO 3aNIOJHEHHBINH d-TIOAypoBeHb 3)
9TO MIET0YHO-3eMEIbHBIA METaJIjl

18.C xakuM MOHOM JIpYTOro 3JeMEHTa COBIAIACT IEKTPOHHAS KOH(UTYpaIus HOHA IWHKA?

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

19.0mnpenenure creneHb OKUCICHUS JKee3a B KOMIUIEKCHBIX COSAMHEHUSX:

A) K3[Fe(CN)6]; b) K4[Fe(CN)6]; B) Fe (CO)5; TI') K2 [FeO4]

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

20.PacrnonoxxuTe oOKCHIbl MapraHiia B MOPSIIKE BO3PACTAHUS KUCIOTHBIX CBOMCTB.

1) Mn207 2) MnO 3)MnO3 4)MnO2

CocraBurens (n): Yepemuosa T.B. poueHT kadeapsl €CTECTBEHHBIX HAYK M METOIUKH

npenoaaBaHuA, KaH XUM HAYK
(pamunus, unuyuansl u doaHCHOCMb npenodasamens (eil))

22



