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1.1leab AMCUMIINHBI.

B pe3ynbraTe 0ocBOEHUS JAHHOM AUCHUIUIMHBI y 00y4aromerocs J0HKHBI ObITh CPOPMUPOBAHBI

KOMIIETEHIIMM OCHOBHOH Mpo(eccHOHANbHOM 00pa30BaTeIbHOM MporpaMmbl OakazaBpuara:

nK-1

dopMupyeMble KOMIIETEHINH

Tabmuma 1 - ®opmupyeMble TUCIUTUIMHOW KOMITETCHITNT

Hanmenosanue o BUJA | HauMeHOBaHHE KaTero- Ko 1 Ha3Banne KOMIETEHIINT
KOMIIETCHITN U Hueep- )
canvHasi, obwenpogeccuo- pun gl“p YImbi) - Kome
HanvHas, npogeccuonanviasn) | TCHIUA
npodeccuoHabHas buonorus n Xvmust [1K-1 CriocoOeH mpuMeHsSTh 3HaHUS B

o0yacTu OMOJOTHH U XUMUU JJISl PEIICHUS
MIPUKJIAIHBIX 3a7a9 00pa30BaTeILHOM Jes-
TEJILHOCTH

NHauKkaTopbl J0CTHKEHUST KOMIIEeTEeH Uil
Tabmuma 2 —VHAMKATOPHI JOCTHIKEHUS KOMIIETSHITNH, (JOPMUPYEMBbIC TUCITUTITUNHON

Konx n HazBanue xommereH-
185071

HNuaukatopsl JOCTHI)KEHHUS
komnerennuu no OITOI]

JIMCUMTUTMHBL U TPAaKTUKH, (POPMH-
pytomre komnereHuuo OITOIT

[IK-1 Cmocoben mpu-
MEHSTh 3HaHUS B OOJIACTH
OMOJIOTHH Y XUMHU IS pe-
IICHUS] TIPUKJIAIHBIX 3a/1a4
00pa3oBaTeNbHON JesTelb-
HOCTH

[1IK-1.1 OOnanaer HaBbI-
KaM{ HCIIOJIb30BaHUS B MPO-
¢deccuonanpHOif  0Opa3oBa-
TEIbHOU JIeATENbHOCTU CH-
CTEeMaTHU3UPOBAaHHBIX TEOpe-
TUYECKUX U  MPAKTUYECKUX
3HaHUN XUMHUYECKUX HAYK

[1IK-1.2 OOnamaer HaBbI-
KaMU HCIIOJIb30BaHUS B TIPO-
dbeccuonanpHOM  0Opa3oBa-
TEJIBHOM JIeSATEeTbHOCTH CH-
CTEeMaTU3UPOBAaHHBIE Teope-
TUYECKHE W  TNPAKTUYECKHE
3HaHUS OMOJOTHYECKHUX HAYyK

b1.B.02 ®usnueckas reorpadus
b1.B.03 buoreorpadus

b1.B.04 Dxosorust pacTeHu# U Ku-
BOTHBIX

b1.B.05 DBomronmonHas (u3HoI0-
THS

b1.B.06 OcHOBBI TOKCHKOJIOTUN
b1.B.07 Xumus mnepexoaHbIX
3J1eMEHTOB

b1.B.08 Xwumuueckwnit
MEHT B IIKOJIE
b1.B./1B.01.01 [Tpodunaktuka
BPEIHBIX MPUBBIUEK U (OPMHUPOBA-
HHE 3JI0POBOTO 00pa3a )KU3HU
b1.B./IB.01.02 buonorus mona u
PETPOYKTHBHOE 3/I0POBhE
b1.B./IB.02.01 Xumus OGuosoruye-
CKH{ aKTHBHBIX BEIIIECTB
b1.B./IB.02.021IpuponHsie U CHH-
TETHYECKUE aHTHOKCHUIAHTHI
b2B.01 (I) IIpousBoacTBeHHAas
npakTtuka. [IpexauruioMHas mpax-
THKA

IKCIIepH-




3HaHus, ymenus, HaBbiku (3YB) no qucuuminHe
Tabnuua 3 —3HaHus1, yMeHuUs, HABBIKU, POPMUPYEMBIE TUCITUILITHHON

Kon m BasBanme xomiie-
TEHIUU

NHaukaTopbl  TOCTHIKEHUS
KOMIIETCHIIMM, 3aKpEerIeH-
HEIE 3a JUCIIAILIMHON

3uanus, ymenus, HaBeiku (3YB), dop-
MHPYEMBIC THCITATUTHHOMN

[IK-1 Cnocoben mpume-
HATH 3HAHUSA B 00JaCTH
OMOJIOTUM W XWMHHU IS
pelIeHusl  MPHUKJIAIHBIX
3amad  00pazoBaTENbHON
JeSITeTbHOCTH

[1IK-1.1 OOmnamaer HaBBIKA-
MU HCIIOJIb30BaHUS B TIPO-
dbeccuonanpHOM 0Opa3zoBa-
TEIbHOU JEeSTEIbHOCTH CH-
CTEeMaTU3UPOBAHHBIX Teope-
TUYECKUX U MPAKTUUYECKHX
3HAaHUN XUMHUYECKUX HAYK

3HaerT:

- OCHOBHBIE ITOHSTHS KJIACCHYECKOH H
(bU3UIECKON XUMHUH;

- crnenupUIECKyl0 XUMHUYECKYIO Tep-
MMHOJIOTHIO

YmMmeer:

- OOBSCHATh M aHATM3UPOBATH 3aKOHO-
MEPHOCTH XHMHYECKHUX IPOIIECCOB M
SIBJICHUI

Bnaneer:

- KJIACCHYECKUMU U COBPEMEHHBIMU Me-
TOJaMU aHaIu3a BEIICCTB

2 O0BbEM U TPYAOEMKOCTH JTMCHUILUIMHBI 10 BUAAM Y4eOHbIX 3aHATHI. @OPMBI IPOMeEKY-

TOYHOM ATTECTAIlNMU.

Tabmuma 4 —O0beM U TPYTOEMKOCTh NUCHUTUINHBI 0 BUJAM Y4eOHBIX 3aHATHN

OO6m1ast TPyIOEMKOCTh | BUJBI y4eOHOW pabOThI MO JHC-

[IUIUTMHE, IPOBOUMBIE B pa3HbIX (hopmax

O06BEM yacos 1o ¢Gop-

MaMm 00ydeHus
8]0]0)

1 O6mast TpyA0€MKOCTh TUCITUTUTHHBI

180

2 KoHnrakTHas paboTa 00yd4aromuxcsi C IMpernojaBaresieM

(mo Buam yueOHBIX 3aHsATHIA) (BCero)

AynuropHas paboTa (Bcero):

60

B TOM YHUCIJIC.

JIEKI[UHA

24

MPAKTUYCCKUC 3aHATUSA, CCMUHAPBI

36

IIPaKTUKYMBI

nabopaTopHbIe paOOTHI

B HHTEPAKTHUBHOU (opMme

B DJIGKTPOHHOU (hopme

Breaynuropnas pabora (Bcero):

B TOM 4HCIE, MHAMBHIyallbHas paboTta oOydaro-

IIUXCSI C TPEToaBaTeIeM

HOJrOTOBKA KYpCOBOW pabOTHI /KOHTAaKTHasi paboTa

rpynmnonas,

WH/IUBUyalbHAs KOHCYJIbTALUSA W
WHBIC BUJBI Y4eOHOW NEATeThbHOCTH, MpelycMaTpUBa-
IOIIE TPYIIIOBYIO WM UHANBUIYATBbHYIO paboTy 00y-

YAIOUIUXCSI C MPETIOJIABATENIEM)

TBOpYecKas pabora (3cce)

3 CamocrostenapHas pabora o0yuaronuxcs (Bcero)

84

4 JIpoMexxyTouHasi aTTeCTalus 00y4Jaromerocs

Dk3aMeH 8 cemecTp

36




3. YueOHO-TeMaTHYeCKHi IJIAH U co/iep:KaHue THCHUIIMHBI.
3.1 YueOHO-TeMaTH4YeCKHIi IJ1aH
Tabnuua 5 - Yue6HO-TeMaTHuecKuil mi1aH 04HOi (OpMbl 00yUeHHS

- & Buabl yueOHbIX 3aHATHIA,
£ BKJIIOYASI CAMOCTOSITEIbHYIO PaGoTy
3 é ~| 00y4amIuXxcsi 1 TPYAOEMKOCTD
g S S (B uacax) DopMbI TEKY-
Ne Pasznen o= IIero KoH-
n/n | IHCHHUIINHEI = AYAMTOPHBIE camMocTost- TPOJisi ycneBa-
= yuyeOHbIe 3aHSATHSI TeJIbHAs eMOCTH
BCEro |JIeKUUM | CEMHHAPBI, pabora
npakTudeckue| 00yuaro-
3aHATHUSA IHUXCSA
1. | Beenenue B mpenmer. | 23 3 3 17 Omnpoc
OO6mass  xapaktepu-
CTHKa  TEePEeXOJHBIX
DJIEMEHTOB.
2. | Xapakrepuctuka d —| 98 18 30 50 Omnpoc
2JIEMEHTOB I-VIII
rpynm.
3. | JlagtaHounel U axktu- | 23 3 3 17 KonTtposb-
HOMUIBI. HBIN TECT,
CEMHUHAp
DK3ameH 36
Htoro 180 24 36 120
3.2. Coaep:xaHue 3aHATHI 0 BUIaM y4eOHOI padoThl
Ta6mmma 6 —Copeprxanue UCITUTITNHBI
Ne HaunmenoBaHue pa3saeia quc-
Conepxanue
n/n MUILTHHBI
1 Pa3nen 1. BBenenue B npeamer.
OO01mas xapakTepucTHKa mepe-
XOJHBIX JIEMEHTOB.
Cooepoicanue 1eKyuoHH020 Kypca
1.1. | Beaenue B mpeamer. OOmias OO0mas XapakTepuCTUKa TEPEXOJHBIX SJIEMEHTOB.
XapaKTePUCTHKA TIEPEXOTHBIX Ocob6ennoctu crpoeHust atomoB d- u f-anementoB. Opou-
DJIEMEHTOB. TalbHBIE PAUyChl, SHEPTUU HMOHU3AIUHU, CPOJICTBO K

ANEeKTpoHY. MHorooOpasue creneHeit okucienus. OTim-
Yus OT 3JIEMEHTOB IJIaBHBIX NOATpyNHI. Beicokue crenenu
OKHCIIEHUSI U MOJIEKYJIIpHbIE coeuHenus. Huskue crene-
HHU OKHUCJIEHUSI U COCIMHEHUS MEPEMEHHOr0 cocTtaBa. Me-
TAJUTMYECKOE COCTOSIHHUE MPOCTHIX BemiecTB. CXOACTBO U
pa3I4Ms AIEMEHTOB MEPBOr0, BTOPOrO U TPETHETO IMepe-
XOAHBIX psAnoB. JlaHtanoumHoe cxkarue. lloBelIEHHOE
CXOJICTBO 3JIEMEHTOB - 3JIEKTPOHHBIX aHAJIOTOB BTOPOTO U
TPETHETO PSAJIOB.

Temuwi npaxmuuecxux/ce/wunapcxux 3AHAMUL

1.2 | OOuiast xapakTepUCTHKA Mepe- OO1m1ast XxapaKTepUCTHKA IEPEXOTHBIX SJIEMEHTOB.
XOIHBIX JIEMEHTOB.

Pa3nen 2. Xapakrepucruka d —
anemenToB |-VIII rpynn

CoOeporcanue 1eKYuoHHO20 Kypca




n/n

HaumenoBanue pasjaesa auc-
HMILTHHBI

Conepxanue

2.1

Mens, cepedpo, 30710TO.

OO6mrast XxapakTeprucTuka 3J1eMeHTOB. CTpoeHHEe aTOMOB,
BO3MOJKHBIE CTENIEHU OKUCJICHUs B coeAMHeHUsIX. Crienu-
¢buka ogHO3apsSIAHBIX HOHOB ¢ KoH(puryparmeit d10.I1Tpo-
CTBIC BellecTBa: (PU3NUECKNEe U XMMHUECKHUE CBOCTBA.
Camopoanbpie MeTauibl. BaxHeime OnHapHbIe XUMUYe-
CKHE€ COCTUHEHUS. OKCH/IbI, TAIOT€HUIbI, XaTbKOTCHU/IBI.
XHUMUA BOJHBIX PacTBOPOB. OKUCIUTEIBHO-
BoccraHoButenbHbie cBoiicTBa Cu(l) u Cu(ll), Au(l) u
Au(lll). Kommiekcusie coequneHus. bruoaornueckoe 3Ha-
YeHHe.

2.2

[Toarpynma nuHka

OO6mas xapakTepucTHKa 3JeMeHTOB. CTPOCHHE aTOMOB,
BO3MOJKHBIE CTEMEHU OKHUCIEHHS B coenuHeHusix. Oco-
oennoctu coenuuenuii pryta (). Ilpocteie BerecTsa:
(dbu3nUecKre U XUMUYIECKHE CBOMCTBA. Y HUKAITbHBIC CBOM-
cTBa MeTtayumdyecko prytu. [Ipumenenne. Baxneimue
OMHApPHBIC XUMHUYECKUE COCAMHCHHUSI: OKCHUIIbI, TAIOTCHHU-
JIbl, XaJbKOT€HHUIbl. XUMHS BOJHBIX PACTBOPOB. Y CTOM-
YUBBIC KATHOHHBIC U aHHOHHBIE (HOPMBI. AMQPOTEPHOCTH
LMHKA. AKBAaKaTHOHBI M TUJIPOKCOAHMOHBI. buomoruue-
CKOE 3HAUCHHUE.

2.3

danementsl IV rpymmsl, d-
AJIEMEHTHI V IpyNIbl.

OO6mrast xapakTepucTuka 3yieMeHToB. CTpOCHHE aTOMOB,
BO3MOXHBIC CTCIICHHU OKHUCIICHUA B COCANHCHUAX. XuMu-
YECKHE CBOMCTBA.

2.4

IToarpynna xpoma

OOmast xapakTepucTuka 3aeMeHToB. CTpoeHue aro-
MOB, BO3MOXXHBIE€ CTEMEHU OKHCIEHHUS B COEIUHEHUSX.
HaubGonee xapakrepusie crenenn okucienus: Cr(lll),
Mo(VI), W(VI). IIpocteic BemiecTBa: (U3NUIESCKUE H XH-
MHUYECKHe CBOMCTBA. [IpMYMHBI TYTrOMIaBKOCTH MOJIUOIe-
Ha U Boibdpama. [IpumeHeHre B crelUalbHbIX CIIJIaBax.
XpomupoBaHue METALIOB. BaxkHelre OMHapHbBIE XUMHU-
YEeCKUE COCAMHEHMSI. OKCHU[IbI, TaJIOT€HUIbl, XalbKOI€HU-
Ibl. 3aBUCUMOCTb CBOMCTB OT CTENEHU OKucieHus. Tep-
MUYECKOE TUCIPONOPIUOHUPOBAHUE HU3IIUX TaJIOreHU-
JOB. XpOMOBasi KUCJIOTa, XpoMaThl U auxpomatsl. Kuc-
JOTHI MOJIMO/IeHA U BoJb(paMa M UX Mpou3BoaHbIE. KoMm-
IJIEKCHBIE COEAMHEHUs. AKBa- U THUIPOKCOKOMILIEKCHI.
Muoroo6pasue xkomriekcoB xpoma (l11). buomorudeckoe
3HaYEHHE.

2.5

[Toarpynma mapranua

OO6mrast xapakTepucTuka 3yieMeHTOoB. CTpOCHHE aTOMOB.
MHuorooOpa3ue creneHeld OKUCIEHUs. SInepHbIi CHUHTE3
texHeuus. IIpocTele BemiecTBa: (QuU3MUecKue U XHUMHUYE-
ckue cBoiictBa. Ilpumenenue. Baxneiimme OuHapHbIC
XUMHMYECKHE COCIMHEHHUSA. OKCHJIbI, TAJIOTCHU/IbI, XaJIbKO-
reHuzipl. XUMHS BOOHBIX PAaCTBOPOB. Y CTONYMBBIE KaTU-
OHHBIC W AaHHOHHBIE (OPMBI. YCTOMYMBOCTh KaTHOHOB
Mn* B BOmHBIX pactBopax. Mapranuesas KuCIOTa.
OxucauTenbHblE  CBOWCTBA  IIEPMAHTaHATHOIO  HOHA.
YcroitunBocth npou3BoaHbix penus (V). KommiekcHbie
COCMHCHMSL.

2.6

Keneszo, k00aIbT, HUKEID

OOmast xapakTepucTuka 31eMeHToB. CTpoeHue arto-
MOB, BO3MOXXHBIC CTEIIEHHU OKHCICHHUS B COCIUHEHUSX.
IToHmkeHue BBICHIMX M XapaKTEPHBIX CTEIECHEW OKHCIIe-
HHUS IO CPaBHEHHUIO C MOArpymnmoi mapranma. IIpocteie
BelecTBa: (hM3MUECKHEe W XHMHUYECKHE CBOMcTBa. Poib




HaumenoBanue pasjaesa auc-

Conepxanue
n/n UILTAHBI
JKelle3a M ero CIJIaBOB B MCTOpHM IuBmin3anuu. CoBpe-
MEHHBIC TIPUMEHEHUs METaJUIOB TPUAbl jKeJe3a W CIUIa-
BOB Ha MX OCHOBe. BakHeimme OWHApHBIE XUMHYECKHE
COCIIUHEHUS. OKCHU[bI, TAIOTCHU/IbI, XaJTbKOTCHUIBI. XU-
MUl BOJHBIX PacTBOPOB. Y CTOWYMBBIE KATUOHHBIC U aHU-
oHnble (¢opMbl. ['uaponus coneit xxene3a. KomriekcHbie
coequHeHusl. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE CBOM-
cra komriekcoB Fe(ll) u Fe(lll), Co(ll) u Co(lll). Muo-
roobpasue U yCTOHYMBOCTh KOMIUIEKCOB C AJIEKTPOHHOU
KOHpUTyparuei d°. Bronoruueckoe 3HaueHue.
Temvr npakmuueckuxlcemunapcrkux 3ansamuil
2.7 | Menp, cepedpo, 30J10TO. XUMHUYECKHEe CBOMCTBAa MeIH, cepedpa 1 30510Ta
2.8 | Menp, cepedpo, 30J10TO. Pemenne skcnepuMeHTaNBHBIX 3adad Mo Teme. «Menp,
cepedpo».
2.9 [Toarpynna muHka XHUMHUYECKUE CBOMCTBA IIMHKA, KAMUSI U PTYTH.
2.10 | Tloarpymnmna xpoma XUMHYECKUE CBOMCTBA COCTMHEHUI Xpoma.
2.11 | Pemenue 3KCriepuMEHTATBHBIX Pemenue skcniepuMeHTANBHBIX 3aa4 10 Teme: «Iloj-
3anad no Teme: «lloarpymnmna rpyMIa MUHKA, XPOM B €T0 COSTUHEHUS»>
IIUHKA, XpPOM U €ro COerHe-
HUA»»
2.12 | Tloarpynmna maprasia XWMHYECKHE CBOMCTBA COCTMHCHHI MapraHIiia
2.13 [Toarpynmna maprania Pemenue skciepuMeHTAIBHBIX 3314 110 TEME:
«Maprasen v ero COeIMHEHUsI»
2.14 JKeneszo, ko0aIbT, HUKEID. XUMHYECKHE CBOMCTBA COEQUHEHNI Kelre3a, KoOanbTa U
HUKEJs
2.15 Keneso, ko0aIbT, HUKEID. Pemenue sxkcnepuMeHTANBHBIX 3314 10 TeMme: «Keneso,
KOOAJIbT, HUKEIIDY.
2.16 [TnaTuHOBBIC METAJIIIBI. [TnaTuHoBBIC MeTaiTbl. OO0IIAs XapaKTEPUCTHKA
aneMeHTOB. CTpOeHHE aTOMOB, BO3MOYKHBIE CTETICHU
OKHucIeHus B coequHeHusX. [Iporeccr apdunaxa.
IIpoctslie BemecTBa. [IpnynHbl BBICOKOM IIJIOTHOCTH U
TYrOIUIaBKOCTH. XMMHYECKasi THEpTHOCTh. [lepeBoa B
pacTBop OIaropodHBIX METAUIOB. BaxHeimre OnHapHbIe
XUMHUYECKHUE COCTUHEHUS: OKCHU/IbI, TAJIOT€HU/IBI,
XallbKOTeHHUIBI. TeTpaoKCUABl OCMUS U PYTCHHUSI.
KommiekcHbie coequHenus. PazHooOpa3ne KOMITJIEKCHBIX
COCJIMHEHMH IIIATHHOBBIX METAJUIOB M €T0 MPUYUHBI.
Pasznea 3. JlanTaHOUIEI U aKTH-
HOW/JIBI.
3.1 | JlauTa”HOMOBI M AKTUHOMUIBI Jlantanouael u aktTuHOMKI. JlanTaHou eI, OO0MIas Xapak-

tepuctiuka. OCOOEHHOCTH CTPOEHHUS aTOMOB, HPUYHMHEI
CXOJICTBA 3JIEMEHTOB, BO3MOXHBIE COCTOSIHUS OKUCIICHUS.
Conepxxanue B npupoje. Paznenenue snemeHToB. Ousn-
YECKHE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XU-
MHUYECKHE CBOMCTBA COEOUHEHHH JIaHTAHOUIOB. OKCHOBI
U TUAPOKCONPOU3BOAHBIE. ['anoreHupl U Apyrue OuHap-
HbIC COeMHEHUs. XUMHUS BOJHBIX pacTBOpPoB. OcoOeHHO-
CTH LIEPUS U €BPOIIHSL.

Axtunounsl. OOmiast  xapakrepuctuka. OcobeHHOCTH
CTPOEHHS aTOMOB, CpaBHEHHE C JJaHTaHouJamu. Pa3Hoo6-




Ne HaunmenoBaHue pasaeia quc-

Coaep:xanue
n/n MUILTHHBI aep

pazue cocrosHui okucieHusa. CopepkaHue B MPHUPOJE.
PannoakTtuBHBIE ceMelCTBa TOpHUsS, ypaHa M aKTHUHUA.
SlnepHble peakiuyu U CHUHTE3 3JEeMEHTOB. DU3HMYECKUE U
XMMHYECKHE CBOKCTBAa MNPOCTHIX BewmecTs. llepmoaunu-
HOCTh B HM3MCHCHHMH XWMHYECKHX CBOMCTB, CXOJCTBO C

JPYTUMH JJIEMEHTAMH, JICJICHUE HA MTOJCEMENCTBA.
Temwl npaxkmuueckux|cemunapckux 3ausamuil

3.2 | JlaHTaHOWIBI U AKTUHOMJIBI Jlaatanouasl. OOmas xapakrepuctuka. OCOOCHHOCTH
CTpPOCHHSI aTOMOB, MPHUYMHBI CXOJICTBA 3JIEMEHTOB, BO3-
MOXHBIE COCTOSIHUSI OKuCIeHus. CoiepkaHue B MPUPOJIE.
Pasnenenne snemenToB. dusnueckne MU XUMUYECKHE
CBOMCTBa MPOCTHIX BemecTB. OCOOEHHOCTH TEpUsSt U €B-
porus.

Axtunounsl. OOmiast xapakrepuctuka. OcobeHHOCTH
CTpOEHHS aTOMOB, CpaBHEHHE C JJaHTaHOuJamMH. Pa3Ho00-
pasue cocrosiHui okuciienus. CoaepxaHue B MPUPOJIE.
PagnoakTuBHBIE CEMeENCTBA TOPUS, ypaHa U aKTUHUS.

4 IlopsAOK OLCHMBAHUS yCIIeBAEMOCTH U ¢()OPMHUPOBAHHOCTH KOMIIeTeHIMI 00y4alo-
Ierocs B TeKyIlel U MPOMeKYTOUHOM aTTeCTAlUM.

JUJis TIOJIOKHUTENHFHOM OIEHKU MO pe3yJIbTaTaM OCBOCHHUS TUCIUIUIMHBI 00yJaroIeMycs: Heoo-
XOJJMMO BBIIIOJTHUTB BCE YCTAHOBIJIEHHBIE BH/IbI yU€OHOH paboTBHI.

Tabmuma 7 - bauibHO-pEHTHHTOBAs OIICHKA Pe3yIbTAaTOB y4eOHOH pabOTHI 00YYarOUTUXCs IO
Bugam (BPC)

VYuebHas pado-| Cymma | Buasl u pe3yabTaTsl OueHka B aTTeCTallul Bbambt

ta (Buapl) | OayutoB |  yueOHOU paboTEHI

9 cemecTp
Tekymas 80 |ITocemenune 3ausatuii|10 6ammos 3a 100%  mocereHue 0-10
yuebHas pabo- (HamMUMe  KOHCIEK-|ayJAWTOPHBIX 3aHSTHUIM
Ta B CEMecTpe TOB JICKIIUH, BBIIOJI-
(ITocermienue HEeHue J1a0. pabor)
3aHATUH o 3amura  mpakThyde-|2 6asaa 3a oOpPMIICHHYIO B COOT- 0-32
pacnucaHuio U ckux pabor (1 pa-|BeTcTBUU C TPEOOBAaHHSIMHU W 3alllU-
BBHITIOJTHCHHE 60T). HICHHYIO JIa00paTOpHYIO paboTy
3aIaHHi)

CPC BBITIOJIHEHHE|8 0a/IJIOB 3a TPaMOTHOE M YETKOE 0-8
WHIAUBUAYAJIBHOT'O HU3J10KEHUE TOHITUNHOTO arrapara

3aJlaHus
CPC — Tekymee Te-|1 TeCTOBBIM Cpe3 3a KOTOPHIA MOKHO 0-10
CTHpPOBaHUE nosyuuts 10 6assioB
HToro no Texyuieii padore B cemecTpe 0-60
[TpomexyTou- 40 |Teoperuueckuii Bonpoc|20 6aJIOB 3a TEOPETUYECKUU BO- 0-20
Hasl aTTecTaus poc
(3x3ameH) [Ipuknannoe 3aganue |20 6aJUI0B 32 MPAaBUIIBHO BBIITOJTHEHHOE 0-20
3aJaHUC
HToro 3a 3x3aMeH 0-40
CymMapHasi OleHKa M0 AUCUUIJIMHE! Cymma 6atoB TEKyIIeH U TPOMEKYTOUHOM at-

TeCTaIL[lU 51 -10®.




ITepeBon 6amioB n3 100-0anbHO# mIKanel B OYKBEHHBINM YKBUBAJICHT 3a4ETHON OLIEHKH

Cymma 0aj1i10B OrMmerka ByKBeHHbIN JKBUBAJIEHT
AJIS JMCHUILIMHBI
86—-10C 5 OtnuuHo
66— 85 4 Xopo1io
51-65 3 Y 10BIETBOPUTETHLHO
0-5C 2 HeynoBneTBOpUTEIHHO

5 MarepuaibHO-TEXHHYECKOE, MPOrPaAMMHOE H Y4eOHO-MeToInYecKoe odecnevyeHue
AMCUMILIAHBI.
5.1 YueOnasi iuteparypa

OcHoBHasi yueOHas1 IuTEpaTypa

1 HecrepoB, A.A. Xumus NepexOIHBIX 3JIEeMEHTOB. ydeOHoe mnocobme / A.A. Hecrepos,
E.M. BasH, 1.B. Peibanbuenko. — PocroB-Ha-Jlony: FOxHbI henepanpHbiii yauBepcutet, 2015. — 68
c.. TaoII. — Pexxum JIOCTYyTIA: o IIOAIIHICKE.

URL: https://biblioclub.ru/index.php?page=book&id=461988ra oopamenus: 15.11.2020). — ISBN
978-5-9275-1676-6. Fekct: /1eKTPOHHBIH.

2. JlapuueB, T.A. OCHOBBI XUMHH OJJIEMCHTOB. ydeOHOe mocobue / T.A. Jlapuues,
T.1O. KoxxyxoBa. — KemepoBo: KemepoBckuii rocynapcrBennsiii yuusepcurer, 2012. — 147. — Pe-
UM goctyma: mo moamumcke. — URL:https://biblioclub.ru/index.php?page=book&id=2321a8ra
obpamenus: 15.11.2020). — ISBN 978-5-8353-1515-4T'excCT: 3JIEKTPOHHBIN.

JdomosiHuTeIbHAS Y4eOHAsl JJUTEepaTypa

1. Banyesa, T.H. Xumus o1eMeHTOB. -51EMEHTBI: METOANIECKOE TOCOOHE [T CAMOCTOSITENBHOM PabOTHI
crynenros / T.H. Banyesa, 10.M. Atpomenko. —Mocksa ; bepiun : lupexr-Menua, 2018. — 53.: wi., Tadbn. —
Pexxum mocryma: no noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=4994A3ra obparre-
aust: 15.11.2020). Bubaworp. B ku. — ISBN 978-5-4475-9819-8. — DOI 10.23681/49922Bekcr : siek-
TPOHHBIMN.

2. Cupuk, C.M. Xumus S-u pP-3JIeMEHTOB: IeKTpoHHOe yyeoHoe nocodue / C.M. Cupuk, T.1O. Koxyxosa
; KemepoBckuii rocynapcTBeHHbli yHuBepcutet, Kadenpa Heopranndeckoit xumun. — Kemeposo : Kemepos-
ckuii rocynapctBennbid yausepceuret, 2015, H. 1. — 204c. : un. —Pexxum goctyna: mo moanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=481G28ra obparienus: 15.11.2020). budauorp. B
kH. — ISBN 978-5-8353-1786-8. - ISBN 978-5-8353-1 B3 1). —TeKCT : 2JIeKTPOHHBII.

3. Cupuk, C.M. Xumus S-u p-311eMeHToB | yuebHoe mocobue : [16+] / C.M. Cupuk, T.JO. Koxyxosa ;
Kemeposckuii rocynapcTBeHHbIN yHUBepcuTeT, Kadenpa anHanutniueckoil u Heopranmueckon xumun. —Keme-
poBo : Kemepogsckuii rocynapctBeHHbiii yausepeureT, 2016. -H. 2. — 134c.: Tabin., wi. —PexxuM focTyma: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=574 Rdra obpamenus: 15.11.2020). —
bubnuorp. B kH. — ISBN 978-5-8353-1786-8. - ISBN 978-5-8353-2A60%. 2). —TekcT : 2IeKTPOHHBIN.

4. Kpamenunnukosa, H.I'. Xumus meraiios: nabopatopHslii npaktukym / H.I'. KparnennnaukoBa,
A .M. Bunokypos; [TOBO/KCKHIA TOCYIapCTBEHHbIH TEXHOIOTHYeCKni yHuBepenteT. — Momkap-Oia : TToBomk-
CKHUIl TOCYJapCTBEHHBIN TEXHOJIIOTHUeCKui yHuBepeutet, 2016. — 9&.: Tabn. —Pexkum moctymna: mo moAmmcke.
— URL: https://biblioclub.ru/index.php?page=book&id=45948ara obparienus: 15.11.2020). bubdavorp.: c.
90. — ISBN 978-5-8158-1759-3.FekcT: 3J1€KTPOHHBIH.

5.2 MaTepuaJbHO-TeXHHYECKOE M IPOrPaMMHOe o0ecrniedeHue JUCHUTIIMHBI.
Y4eOHble 3aHATHS IO AUCIUILTMHE TPOBOAATCS B yueOHbIX ayautopusix HOU Keml'Y:

337 JIaGopaTopusi XuMuH. YueOHas ayTUTOPUS I IPOBEICHUS:
-3aHATHUI JIEKIIMOHHOTO THIIA,
- 3aHATHH CEMUHAPCKOTO (IPAKTHYECKOT0) THUIIA,
- TPYNIOBBIX ¥ MHMBUTyAJIbHBIX KOHCYIJIbTAINH;
- TEKYIIEro KOHTPOJISL M IPOMEKYTOYHON aTTECTaIIUH.
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CnenunajausupoBanHasi (yueOHasi) Medesib. JOCKa MEIIOBasi, CTOJIbI JTa0OPATOPHBIC, CTYJIbs, PAKOBH-
HBI, BBITSDKHOM TIKad, 1EMOHCTPAIIMOHHBIN CTOJ.

O0opynoBanue /1 Npe3eHTAlMHU Yy4eOHOT0 MaTepuaa: nepeHocHoe ~-HOyTOyK, IPOEKTOP, IKPaH.
JlabopaTopHoe 000py10BaHHe W MATEPUAJIBI. TOJISIPUMETD, aHATUTHYCCKUE MPUOOPHI, BECHI, TEp-
MOCTAT, XOJIOAUIBHUK, PEOCTaT, aKBAAUCTUIISITOP, MaTEPHAIIBI JJI1 IPOBEJCHHS Ta00PaTOPHBIX padoT
(k0y10BI, MPOOMPKHK M APyras XUMHUUECKas IMOCY/a), PEaKTHUBHI I MPOBEIACHUS 1TaOOPaTOPHBIX PadoT,
PH-vwetp, pedpakromerp, anmnapar /i NpoBeIeHHUs XMMUYECKUX peakiuii, anmnapar Kunma, mpudop
JUISL OMBITOB TI0 XUMHHU C DJICKTPUYECKHUM TOKOM (1TabopaTopHbIii), MPUOOp Ui TONTyYeHHS TaloH-
JIOAJIKAHOB JIEMOHCTPALMOHHBIHM, YCTAHOBKA JIJIs1 IEPETOHKH BEILIECTB.

YueoHo-HarasAHble mocodusi: Habop «l A - JlaGoparopust mo xumum», creHabl «llepuoanyunas
cucreMa MenpeneeBa» U Ipyrue.

Hcnoab3yemoe nmporpammuoe odecnieuenne. MSWindows (MicrosoftimaginePremium 3 yeab
cyonunensnonHomy aoroopy Ne 1212KMP or 12.12.2018r. no 12.12.2021r.), LibreOffice ¢Bo-
6oaH0 pacmpoctpansemoe I10).

HNutepner ¢ odecneyennem gocryna 8 JUOC.

5.3. CoBpeMeHHbIe PO eccHOHATIbHBIE 0a3bl JaHHBIX M MH(POPMALIMOHHbIE CIPABOYHbIE
CHCTEMBI.

1. WebElementsonnaiiH-cripaBouHHK XMMHYECKHX 3JIeMeHTOB. - http://webelements.narod.ru/

2. neochemistry.rd— OO1ast XuMHsI, OpraHUYECKas U HEOpraHUYeCcKasi XUMHUsI, PELICHHUE 3a71a4 U JIp. -
http://neochemistry.ru/zadachki2/index.php?opti@mcfrontpage&ltemid=1

3. Kypuan "Xumus u XKuszub - XXI Bex" - http://www.hij.ru

4. AnxumuK: caT mo xuMuu. CalT 0 XMMHUYECKUX BEIIECTBAX U SIBJICHUSX WHTEPECHO, COJEPIKATEIb-
HO, JOCTYIIHO, IIOJIC3HO AJIA HIUPOKOIO prra I-II/ITa.Te.HeI\/'I, OT CaMbIX MAJICHBKHUX 10 CTyI[eHTOB " y4yu-
tenei. - http://alhimik.ru/index.htm

5. Tlopran pyHIaMeHTaIbHOrO XUMHUECKOTo 00Opa3oBanus Poccun - http://www.chemnet.ru

6. Poccuiickoe obpasoBanwue. [Dnexktponnslii pecypc]. — URL: http://www.edu.ru/

7. CroBapu u sHIMKIIONEeIUHU oHaiiH http://dic.academic.ru

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

6 Unble cBeieHnst M (HJIM) MaTePHAJIBI.

6.1.IlpumepHble TeMbI MUCHMEHHBIX Y4eOHBIX padoT

Tect «CBoiicTBa NEPeXOAHBIX METAJIOB»

1Ilpu cropanuu xene3a B KHCIOPOEe 00pa3yeTcsi BEIIECTBO COCTaBa:

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

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

1)neiictBuem CI2 (ra3)  2)eiictBuem pactBopa HCl 3)neiicrBuem cmecu HCI+CI2(ra3) 4)
neiicrBuem pactsopa CuCl2

3.Beixomsiuii U3 JOMHBI T'a3 Ha3bIBAIOT KOJIOIIHUKOBBIM WA JOMEHHBIM. Ero coctaB (00beM-
ueie 1011,%):CO — 32.0, CO2 —14.0, N2 —54RonsKk0 Bo3ayxa (M3) moTpeOyeTcs A CxKH-
raaus 1 M3 sToro raza?

10,16 2)0,32 3)0,8 4)16 5)4

4 IToueMy KOMIUIEKCHBIE MOHBI, 0Opa3oBaHHble MoHamu Cu+, Ag+, Zn2+, Cd2+, Al3+6ec-
[IBETHEI?

1)V s1tux noHoB HeT cBoOOMHBIX d —opOuTaneii 2)He BO3MOXKEH MPOCKOK 31eKTpoHOB ¢ d(y)
Ha d(g) opOutans 3)B 3THX MOHAX HE peanu3yeTcs BhICIIas cTerneHb okucienus 4)dfy) u d(g)
— OpOUTAITH MTOJIHOCTHIO 3aMOJTHCHBI

5.Coenunenne cocraa Co(SO4)Br 5NH3umeer 2 uzomepa. M3 pacTBopa mepBoro mzomepa
npu noOaBieHNH M30bITKa HUTpaTa cepedpa BBINAAAeT JKENThIM ocaliok Opomuaa cepedpa, a u3
pacTBopa BTOpOTo — Oenblii ocanok cyibdara cepedpa. KakoBel kooparHAIIMOHHBIE (HOPMYJIBI
MEPBOrO U BTOPOTO H30MEPOB?

1)[Co(NH3)5Br]SO4  2)[Co(NH3)5S04]Br 3) [CoSOABNH3)5

6.Ha kakue WOHBI B BOJHBIX pACTBOPaX JAMCCOLMUPYET KOMILJICKCHOE COCIHMHCHHUE
K[Ag(CN)2]?
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1)K+,Ag+,2CN- 2) K+, [Ag(CN)2]- 3) K+, 2CN- 4Ag+, 2CN-

7 ) *KenTast KpOBSIHAS COJIb, 0) KpacHast KpoBstHas coib?(YKakuTe Ha3BaHHE U GOpMYyITy).
1)ekcarmanodeppar (I1) xamus 2) ekcarmanogeppar (III) xamus  3)K3[Fe(CN)6]
4)K4[Fe(CN)6]

8.Kaxast u3 aneKTpOHHBIX KOH(UTYpalii OTBEYaeT: a) aToMy Xpoma; 0) nony xpoma (3+)?
1)[Ar] 3d44s2  2)[Ar] 3d54s1 3) [Ar]3d3  4)[Ar] 3d4

9. Pacnonoxxure OKCHIBl XpoMa B TOpsAKE Bo3pacTaHUs KUCIOTHBIX cBoicTB. CrO3,CrO
,Cr203

10.K 3,92r cynbedara xpoma (3+) nod6asmim 2,00r ruapokcuaa kanus. Kakyro maccy rHapok-
CHJIa KaJusl HaJo e1lle J00aBUTh, YTOOBI MOJIYIUTh MPO3PAYHBIA pacTBOP?

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

11 Kakas u3 3JIeKTpOHHBIX KOH(HUTypaIHii OTBeyaeT:a) aroMy kenesa;0) Mony xenesa (2+);

B) noHy xene3a (3+)? 1)[Ar]3d6 2) [Ar]3d5 3) [Ar]3d64s2

12 ITouemy Henmb3s XpaHUTD COJIH Kene3a (3+) B: a) OIMHKOBAHHBIX; 0) B MEIHBIX COCYyaax ?
1)Comnu xene3a (3+) moaBepraroTcs THAPOIMU3Y 1O KaTuony, pH <7

3)boJiee akKTUBHBIM META/LT CIIOCOOEH BBHITECHATH MEHEE aKTHBHBIHN U3 €ro coyei

3)Kene3o (3+) B XUMHYECKUX PEAKIUSIX MOXKET BBICTYIATh B POJIM OKUCIHTEIIS

13ITouemy coeaunenune Fe304uasniBator u okcuaom kenesa (I1, 1), u peppurom xenesza?
1)Tax kak 3T0 coeanHeHHE TapaMarHuTHO 2)[loToMy 4to 310 cMemranHblil okcun FE203xFeO
3) Tak Kak 3TO KOMIUIEKCHOE COCIMHEHHE

14 Onpenenure, Kakoe BEIIECTBO BCTYIUJIO B PEAKIUIO:

? + H2SO4fon1.) + 18HNO3koni.) —» Fe2(S04)3 +18NO2 + x H20 ?

1)FeSO4 2)FeS0O4x7H20 Bynesnsniii kynopoc 4)FeS 5)FeS2uput

150npenenure, Kakoe BEIIECTBO BCTYITUJIO B PEAKITHIO:

? +14 H2SO4onu.) — Fe2(S04)3 +15S02 + x H207?

1)FeSO4 2) FeSO4x7H20 3) FeS 4)Regt

16 Kakoe BemiecTBo BBINAAET B 0CA/I0K, €CIIH K PACTBOPY COJIBI TOOABUTH KPHCTAIUIBI MEIHOTO
Kyrmopoca?

1)Cony6oit Cu(OH)2 2Mepusiii CuO 3Benenosartsiii [Cu OH]2CO3

17 IToyeMy IIMHK B COCTUHCHUSIX UMEET MOCTOSHHYIO CTEIECHb OKUCieHus (+2)7?

1)On naxomutcs Bo Bropoi rpymme [ICXD 2)Y Hero MOJHOCTHIO 3aroJHEHHBINA d-
o ypoBeHb 3) DTO MICITOYHO-3eMETbHBIH METaILT

18.C kakiM HOHOM IPYroro 3J1€MEeHTa COBIMAJAET AIEKTPOHHAsI KOH(UTypaIHsl HOHA [TUHKA?

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

19 Omnpenenure cTeNeHb OKUCICHHS KeJle3a B KOMIUIEKCHBIX COSMHEHUSIX:

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 PacronokuTe OKCHIbI MapraHiia B TOPSIIKEe BO3PACTAHHUS KHCIOTHBIX CBOMCTB.

1) Mn,O; 2) MnO 3Mn®  4)MnQ

6.2. [IlpuMepHbBIe BONPOCHI M 3aaHusl / 3a1a4M JIsl IPOMEKYTOYHON aTTeCTAIUH
Ta6auna 9 - [IpumepHbIe TeopeTHUYeCKHE BONPOCHI M MPAKTHUYECKHE 3a1aHus / 3a1a49u K
NMPOMEKYTOYHOMY KOHTPOJIIO

Paznensl u Tembl ITpumepHbIe TEOPETUUECKUE BOITPOCHI ITpumepHbie MpaKTUYECKHUE 3aJaHUS
[/ 3amaun
10 cemecTp
Beenenue B | 1.00mias XapakTepHCTHKA TEPEXOTHBIX

npenMer. OOImas | SJIEMEHTOB.
xapaktepuctuka | 2.0cobeHHocTH cTpoeHust atoMoB d- u f-

IIEPEXOIHBIX aneMeHTOB. OpOuTanbHbIE  paanycChl,
JJIEMEHTOB SHEPIMM HMOHM3ALUHU, CPOJICTBO K DIIEK-
TPOHY.

3. MHoroo0pa3ue cTeneHeil OKHCIICHUS.
4. OTnu4us OT SJIEMEHTOB TJIaBHBIX MOJI-
rpymni. BBICOKME CTEIEHU OKUCICHUS U
MOJICKYJISIpDHBIC ~ coemuHeHus.  Huskue
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CTENEHM OKHCIEHUS U COECIUHEHUs Iie-
PEMEHHOI0 COCTaBa.

5. MeTanandeckoe COCTOSHUE IPOCTBIX
BEIIIECTB.

XapaKkTepucTuKa
d —snemenToB I-
VIl rpymm.

6.Menp, cepedpo, 301m0T0. OO0IIas Xapak-
TepucTUKa 37eMeHTOB. CTpoeHue aro-
MOB, BO3MOXHbIE CTETICHH OKHUCJICHHS B
coenuHeHusx. Crienuduka ogHO3apsI-
HBIX HOHOB ¢ KoH(uryparueii d™°.

7 .Du3nvecKkre CBOMCTBA MeH, cepedpa u
30J10Ta.

8.Baxxneiimme OMHApHBIE XUMHYECKUE
COCIMHEHUS Melid, cepedpa U 30JI0Ta:
OKCH/Ibl, TaJIOT€HH/IbI, XaJIbKOTECHUIBI.
9.0KHCTUTENBHO-BOCCTAHOBUTEILHBIC
csoiicta Cu(l) u Cu(ll), Au(l) u Au

(1.

10 KomruiekcHbIE COeqUHEHNUA MEIH, CE-
pebpa u 30m0Ta. buonoruueckoe 3Have-
HUE.

11.Hoarpynmna nuHKa. OOIIas xapakre-
pucTHka snemeHToB. CTpoeHHEe aTOMOB,
BO3MOJKHBIE CTETIEHU OKHCIICHUS B CO-
enMHeHUsAX. PU3NYeCKre CBOMCTBA MPO-
CTBIX BEIIIECTB.

12 Ocobennoctu coeaunenuit prytu (l).
YHUKaNbHBIE CBOMCTBA METAJUIMYECKOU
prytu. [Ipumenenue.

13 Baxweiine OMHApHbIE XUMHUECKUE
COEIMHEHUS 3JIEMEHTOB MOATPYIIIIBI
IIUHKA. OKCHUJIBI, TaJIOTCHHIbI, XaJIbKOTe-
HUJIBI. Y CTOMYMBBIE KATUOHHBIEC U aHU-
OHHBIE (POPMBI COCTUHEHUH ITHKA.

14. AmdoTepHOCTh IMHKA. AKBaKaTHOHBI
Y TUJIPOKCOAHUOHEI.

15. Danements! IV rpynmsl. O6mrast xa-
pakTepucTuka 31eMeHTOB. CTpoeHue
aTOMOB, BO3MO>KHBIE CTEIIEHU OKHCIIEHUS
B COCMHECHUSIX. XMMUUYECKHUE CBOMCTBA.
16. DonemenTts! V rpynmsl. O6mias xa-
pakTepucTuka 31eMeHTOB. CTpoeHue
aTOMOB, BO3MO>KHBIE CTEIIEHU OKHCIIEHUS
B COCMHECHUSIX. XMMUUYECKHUE CBOMCTBA.
17ITonrpynma xpoma. OOmas xapakre-
puctuka snemMeHToB. CTpoeHHE aToMOB,
BO3MOXXHBIE CTEMEHU OKHCIEHUS B CO-
enuHEeHUsIX. Haumbonee  XapakTepHbIe
creienn okuciaenus: Cr(lll), Mo(VI),
W(VI). TIpocteie BemecTBa: pusnueckue
U XUMHYECKHE CBOWCTBA. [IpuumHbI Ty-
TOIUTABKOCTH MOJIMO/IeHa W BOJb(pama.
[IpumeHeHre B CHEIHAIbHBIX CIUIaBaXx.
XpOMHPOBAHUE METAILIIOB.

18 Baxueiimme OWHapHBIE XHUMHYECKHE
COCIMHEHUSI  JJIEMEHTOB  TOJTPYIIIHI
XpoMa: OKCHJIbI, TAJIOT€HU]IbI, XaJlbKOore-

1. PackpeITh TIOHSTHE <«CaMOPOJI-
HBIC METAJLIBI».

2. [lpuBectn mpUMEpHl OKUCIIHU-
TEJIbHO-BOCCTAaHOBUTENBHBIX —pe-
akiuit Cu(l) m Cu(ll), Au(l) u Au
(1.

3. OxapakTepu3oBaTrb OHMOJIOTHU-
YecKoe 3HAueHHWE  DIIEMEHTOB
MOTPYIIIBI ITUHKA.

4. Onucarp MPOIECC XPOMUPOBA-
HUS METAIIJIOB.
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HUJIBI. 3aBUCHMOCTh CBOMCTB OT CTEICHU
OKHCTIeHUs. TepMHuYeckoe TuCIporop-
[IUOHUPOBAHKE HU3IIUX TAJIOTCHUIOB.
19. XpomoBasi KUCIIOTa, XpOMaThl M JIU-
XPOMATHI.

20Kucnorer MmonmubsieHa u Boibhpama u
WX MPOU3BOJIHEIC.

21 KoMIuIleKCHBIE COEQUHEHUS DIIEMEH-
TOB MOATPYIIIEI XpoMa. AKBa- U TUIPOK-
COKOMIIIEKCH. MHOTrooOpa3ue KOMILIEK-
coB xpoma (I11).

22 brojiornueckoe 3HaYeHUE DICMEHTOB
MOJITPYIIIBI XpOMa.

23IMoarpynma mapranma. OOmas xapak-
TEpUCTUKA 5JIeMEeHTOB. CTpoeHue aro-
MOB. MHoroo0pa3ue cTeneHed OKHucIe-
Husl. fnepHslii cuHTe3 TexHenus. lIpo-
CThIC BeIIeCTBA. (PU3MUYECKHE CBONCTBA.
IIpumeHenue.

24 BaxHeiime OWHApHBIE XUMHUYECKUE
COCIMHEHUSI  DJIEMEHTOB  TOJTPYIIIBI
XpoMa: OKCHJIbI, TaJIOTCHHU]IbI, XaJbKore-
HUIBI.

25 B3auMoeiicTBie ¢ KHUCJIOTaMA U OC-
HOBAHHSMH JIEMEHTOB MOJATPYIIBI Map-
ragma. YcTolumBble KaTHOHHBIC W aHU-
OHHbBIE ()OPMBI. Y CTOMYUBOCTh KATHOHOB
Mn?* B BOHBIX pacTBOpaXx.

26 MapranmeBast kucinotra. OKHUCIUTENb-
HbIC CBOMCTBA MIEPMAHTaHATHOTO MOHA.
27.YCTOWYMBOCTh TMPOU3BOJHBIX PEHUS
(V).

28 KoMmaekcHbIE COEIMHEHHS JIIEMEH-
TOB TIOATPYIIBHI MapTaHIla.

29. brooruyeckoe 3HaYCHUE JIEMEHTOB
MOATPYIITBI MapTaHIIa.

30.00mas xapakTepuCTHKa XKeJe3a, KO-
O6anbra W HuKensA. CTpoeHHE aTOMOB,
BO3MOJKHBIC CTEICHH OKHCJICHHS B CO-
equHeHusax. IToHMKeHne BBICIIUX U Xa-
PaKTEepHBIX CTEMEeHEeW OKHUCICHHS TIO0
CpPaBHEHUIO C MOJATPYIIION MapraHiia.

31 dusnueckne CBOMCTBA Kele3a, KO-
OanpTa W HUKeld. Ponb jkene3a U ero
CIUTaBOB B HcTOpHH muBmImM3anuu. Co-
BPEMEHHBIE TIPUMEHEHUSI METAJIOB TPH-
aJIbl JKelie3a U CIIABOB HA UX OCHOBE.

32 Baxneiimme OWHApHBIE XUMUYECKHE
COCAMHEHMS JKelle3a, KoOanbTa U HUKEJI:
OKCHJIBI, TaJOT€HUIBI, XaJIbKOM€HUIbI.
33. BzauMoneiicTBue xenesa, kodaabTa U
HHUKENIS C KHCJIOTaMH M INEJIOYaMH.
YcroliunBhle KaTHOHHBIE W aHUOHHBIC
(hOpMBL.

34 KoMIUIEKCHBIE COEOUHEHUS OKeJlesa,
KoOaIbTa U HUKEIIS.
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35 0OkucanTensHO-BOCCTAHOBUTEIHHBIC
coiictea kommiekcoB Fe(ll) u Fe(lll),
Co(Il) u Co(lll).

36 ITmarnaoBeie MeTamiel. OOmas xa-
pakTepucTuka 31eMeHTOB. CTpoeHue
aTOMOB, BO3MO>KHBIE€ CTETIEHU OKHCIICHUS
B coeauHeHusX. [Ipoueccr appunaxa.
IIpocTeie BemecTBa. [IpuunHbl BEICOKOM
IUIOTHOCTHU U TYTOIUIABKOCTH.

37 Xumudeckasi ”"HepTHOCTh IIATUHO-
BbIX MeTayioB. [lepeBos B pacTBop Ona-
TOPOJIHBIX METAJIJIOB.

38 Baxkneiimume OnHapHbIe XUMUYECKHE
COEIMHEHUS: OKCH/IbI, TAJIOT€HU/IBI,
XaJIBKOTEHUIBI. TeTpaoKCUAbl OCMUS U
pyTEHus.

39 KommuiekcHbIe COeTUHEHUS TIATHHO-
BBIX METAJIIOB. Pa3HOOOpaszue Kom-
TUIEKCHBIX COSAMHEHUN TUTATUHOBBIX Me-
TaJJIOB M €r0 MPUYHHBI.

JlanTaHOHUIBI
AKTUHOUIEI

n

40. Jlantanounsl. O01asi XapakTepucTu-
ka. OcoOEHHOCTH CTPOEHHUS aTOMOB,
IPUYUHBI CXOJICTBA JIEMEHTOB, BO3MOXK-
Hble COCTOsIHUS okuciieHus. Conepxanue
B npupoze. Pasnenenue snemeHToB. Pu-
3M4ECKUE U XMMHUYECKHE CBOMICTBA IpO-
CTBIX BemecTB. OKCHUIBl U THIPOKCOIIPO-
u3BojHble. ["amorenuasl u apyrue Owu-
HapHbIE COEOUHEHUsS. XUMHUS BOJHBIX
pactBopoB. OCOOEHHOCTH LIEpHs U €BPO-
nus.

41 AxtuHouapl. O01mas xapaKTepucTH-
ka. OCOOEHHOCTH CTPOEHUS aTOMOB,
cpaBHeHUE ¢ JaHTaHouamu. Conepxa-
HUe B npupoje. PangnoakTuBHble ceMen-
CTBa TOpPHsI, ypaHa U aKTUHUS. S nepHble
peaKkLuu U CUHTE3 2JIEMEHTOB. Du3nye-
CKHME U XMMHYECKHE CBOMCTBA MPOCTHIX
BenlecTB. [lepnoauYHOCTh B M3MEHEHUN
XUMUYECKHUX CBOMCTB, CXOJICTBO C Y-
TMMH JIEMEHTAMH, JEJICHUE Ha M10/ce-
MENCTBA.

1. Onmucath XHWMHYECKHE CBOM-
CTBa COCAMHEHHM JTAaHTAaHOUIOB.
2. JlaTb XapaKTepUCTHKY pPa3HO-
00pa3uio COCTOSTHUN OKHUCIICHUS
AKTUHOHJIOB.

Cocrasutens: MBanos ®@.U., npodeccop, 1.X.H.

(Ppamunus, unuyuanvr u donocnocmo npenodasameins (eir))
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