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1 ITIOSICHUTEJIBHAS 3AIIUCKA

1.1 Heapb AuCHMNIMHBI: U3YYUTH HA YTITyOJIEHHOM YPOBHE BOIPOCH HEOPTraHHMUECKON XH-
MUH, B TOM YHCJIE XUMUU NIEPEXOIHBIX DJICMEHTOB.

1.2 Mecto aucunmimubl B ctpykrype OOIL.

JucuuruinHa «V30paHHble I1aBbl HEOPIrAaHWYECKOM XUMHUM» OTHOCHUTCS K JUCLMILTIMHAM
IPEIMETHOTO MOAYJIA IO TPOPIITI0 « XUMHSD» YacTH, POPMHUPYEMOH YHaCTHUKAMH 00pa30BaTeib-
HBIX oTHOIIEeHu#, 6;oka b1 (b1.B.02.01).

Jlnist ocBOeHUS AUCUUIUIMHBI « I30paHHbIe II1aBbl HEOPraHMYECKONW XUMHM» 00ydJaronnecs
UCIIOJIB3YIOT 3HaHUS, YMEHUsI, cCQOPMUPOBAHHbBIE B XO/1€ U3YUEHHUS NpeaMeTa « XUMUs» B 0011e-
00pa30oBaTeNbHOMN MIKOJIE, a TaK ke JUcUUIUIMH «O0mas xumus» u «Heopranudeckas XumMusi».

JucuuruinHa «30paHHble IN1aBbl HEOPIraHWYECKON XUMUM SIBJIETCSI OCHOBOM /17151 OCIIe-
JYIOILEro N3YYEHUs] XUMUYECKUX JUCLMILIMH U MOATOTOBKH K TOCYJapCTBEHHON UTOTOBOW aTTe-
CTaLUH.

1.3 IucuuniimHa HanpasJjeHa Ha ¢popMuUpoBaHue caeaylomux komnerenuuii: [1K-2:

- IIK-2. CnocoGeH ocyecTBIATh NeAarornuecKyo AeATeIbHOCTb 110 IPOGUIBHBIM Ipe-
MeTaM (JUCIHUIUIMHAM, MOJYJISIM) B paMKax IPOrpaMM OCHOBHOT'O OOIIEro M CPeIHEro OO0IIero
00pa30BaHusl, HHAMKATOPOM JOCTHKEHHsI KOTOPOH SIBIISETCS:

o [1K-2.2 IIpumeHsieT OCHOBBI TE€OpUH (PyHIaAMEHTAIBHBIX U IPUKJIAAHBIX Pa3AeIoB XUMHH
(HeOpraHW4ecKol, aHATUTUIECKON, OpraHndecKoi, puznyeckor, xumuu BMC, XuMu4eckux oc-
HOB OMOJIOTMYECKUX IIPOLIECCOB, XUMHUECKOW TEXHOIOIMH) JUIs pEIIEHUS] TEOPETUUECKUX U MTPAK-
TUYECKHUX 3a]1a4.

1.4 Tlepeyens MJIAHMPYEMBIX Pe3yJbTaTOB 00y4eHHs. B pe3ynbrare n3ydeHus QUCLU-
IUITMHBI CTYAEHT JOJIKEH

- 3HATh:

® [TyTH NIOUCKA MHPOPMALIMY JIJIs1 UCTIOJIb30BaHUS OJTYUYEHHBIX TEOPETUUECKUX U PAKTHU-
YEeCKUX 3HaHUHU B 00J1acTH 0011l U HEOPraHUYECKOH XUMUH;

® OCHOBBI [TOMCKA, KPUTUUYECKOT'O aHAJIM3a U CUHTE3a HH(OpMAIMU, CUCTEMHOTO MOAX0a
JUISl pEIIEHHUS [TOCTABJICHHBIX 3aJ]a4 B paMKaX JUCIUIUIMHBI HEOPraHMYeCKask XUMHUS;

® OCHOBBI KaYECTBEHHOI'O aHAJIN3a HEOPraHUYECKUX COEUHEHU;

® METO/JIbI ¥ CIOCOOBI 00pabOTKK MH(OPMALIUK PE3YJIbTaTOB XMMUUYECKOTO SIKCIIEPUMEHTA,
pe3yJIbTaTOB HAOIIOICHUN U U3MEPEHUIA;

¢ UH(POPMALMOHHBIE UCTOYHUKHU CIIPAaBOYHOI0, HAYYHOT0, HOPMATUBHOTO XapaKTepa,

® OCHOBHBIE XUMUYECKHUE TOHATHUS;

® OCHOBHBIE 3aKOHBI XUMUY;

e 001IME CBEIEHUSI O XUMUYECKOM DJIEMEHTE;

MOJIO’KEHNE XUMHUYECKOT0 31eMeHTa B [leproauueckoii cucteme;

CTPOEHHUE aTOMa HIIEMEHTA;

CBOICTBa MPOCTOTO BEIIECTBA, 00Pa3yeMOro JaHHBIM 3JIEMEHTOM;

CBOICTBa CJIOXHBIX BEIIECTB, 00Pa3yeMOro JaHHBIM AJIEMEHTOM (OKCHUJ, THJIPOKCHU],

COJIb).

- YMETb:

® [IPUMCHSITH ¥ aHAJTM3UPOBATH OCHOBBI TOMCKA, KPUTHIECKOTO aHAIM3a U CHHTE3a HHPOP-
MalHu, CUCTEMHOTIO ITOJIX01A IS PEIIEHUs TOCTAaBJIEHHBIX 3a7a4;

® AHAM3UPOBATH 3a7ady, BBICIASA ¢¢ 0a30BbIC COCTABISAIONINE M OCYIICCTBIIACT JIEKOM-
MTO3UIIMIO 33]1a4H;

® 'PaMOTHO, JIOTUYHO, apTyMEHTHPOBAHHO (OPMHPOBATH COOCTBEHHBIE CYXKIEHUS U
OLICHKH;

e OoTNIMYaTh (HaKThl OT MHEHUHN, UHTEPIPETAIi, OLIEHOK U T.A. B PACCYKICHUSIX APYTUX
YYaCTHUKOB JESITETbHOCTH;

® OMpEJENATh U OLIEHUBATh MPAKTHUECKHUE MTOCIEACTBIS BO3MOXKHBIX PEIICHHIA;
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® COTOCTABIISITh Pa3HbIe CTOYHUKH WH(OPMAIIUH C [ETHIO BBISBICHUS UX TPOTUBOPEUIL
Y TIOMCKA JOCTOBEPHBIX CYXKICHUI;

¢ 00pabaThIBaTh, AaHAIM3UPOBATH U 0000IIATE PE3yIbTAaThl HAOIIOICHUH U H3MEPEHHIA;

® BEISBJISTH CBSI3b MEXKAY PU3NICCKUMHU U XUMUIECKIUMHE TTPOIIECCAMHU, MEX]TY CTPOSHUEM
Y CBOMCTBaMM HEOPTaHMYECKHUX BEIECTB,

e periaTh 3aJ1a4M, UCTIOJIb3Ys MPUHIIUAIIBI M1 METOJIbI HEOPTAaHUYECKOW XUMHUH,

® OOBSCHATHh U AHAJIM3UPOBATh HAa OCHOBE JKCIICPUMEHTAIBHBIX JTAaHHBIX CBONCTBA Be-
HIECTB U MIPOLIECCHI, MPOTEKAIOIINE MPU UX B3aUMOJICHCTBUH;

® CTaBUTh XUMUYECKUN SKCIIEPUMEHT, aHATM3UPOBATh U OLIEHUBATh J1a0OpaTOPHBIEC UCCIIE-
JIOBAHMS;

® [IPUMEHSATh OCHOBBI U OCOOCHHOCTH MPaBWJI TEXHUKH O€30MAaCHOCTH MPH MPOBEICHUN
XUMHUYECKOT0 SKCTIEPUMEHTA C HEOPTAaHMYECKUMH BEIIECTBAMU,

® Ha3bIBaTh HEOPTraHWYECKUE BEIIECTBA [0 Pa3HBIM THIIaM HOMEHKJIATYD;

® OIPEICIATh: BAJICHTHOCTh U CTETICHb OKUCJICHHS XUMUYECKHUX JIEMEHTOB, THUIT XHMHUYE-
CKOM CBSI3U B COCJIMHEHMSIX, 3apsi]l MOHA, XapaKTep Cpe/bl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
COCAUHEHUH, OKUCIIUTENIb K BOCCTAHOBUTEII;

® XapaKTepU30BaTh: AIEMEHTHI B MIEPUOaX U rpymmnax mo ux noioxenuro B [lepuoamue-
ckoii cucreme J1.1. MenaeneeBa; o0Ire XMMHUYCCKHE CBOMCTBA METAJLIIOB, HEMETAJJIOB, OCHOB-
HBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHU;

® 00BSCHATH: 3aBUCUMOCThH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; IPUPOIY XUMHU-
YECKOM CBA3M (MOHHOM, KOBAJICHTHOM, METAJUIMUECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUUYECKOU pe-
AKIIMH ¥ TOJI0KECHUSI XUMUYECKOTO0 PABHOBECHS OT Pa3INYHBIX ()aKTOPOB;

® BBIMOJTHATh XUMHUYECKUA AKCIIEPHUMEHT 1O PACIO3HABAHUIO BAKHEUIIINX HEOpraHUYe-
CKHUX BEIIECTB;

® [IPOBOJUTH CAMOCTOSITEJIbHBIM MOMCK XUMHUYECKOW WH(OpPMAIMU C HCIOJIb30BAHHEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Internet).

- BJA/1eTh:

® HAaBBIKAMU aHAJIM3a, TPUMEHEHUSI OCHOB IMOUCKA, KPUTUYECKOTO aHAlIM3a U CUHTE3a UH-
dbopMaruu, CHCTEMHOTO MTOAX0/1a AJISl PEIIeHHs TOCTABIEHHBIX 33714 B paMKaX JUCIUILTAHBI 00-
1as 1 HeopraHu4ecKass XuMusi;

® HaBBIKAMU aHAJW3a 3aJ]a4M, BBIJIETsIs €€ 0a30BhI€ COCTABISIONIME U OCYIIECTBIISAS JIe-
KOMITO3UIIMIO 33/1a4H;

® HaBBIKAMHU TPAMOTHO, TIOTUYHO, ApTYMEHTHPOBAHHO (POPMUPOBATH COOCTBEHHBIE CYXK-
JICHUS U OIICHKU,

® HaBBIKAMU OTJIMYATH (PAKTHl OT MHEHUM, HHTEPIIPETAIIUH, OIEHOK U T.JI. B PACCYKICHUSIX
JIPYTUX YYACTHUKOB JIEATEIbHOCTH;

® CIIOCOOHOCTBIO OTPEAETATh U OLIEHUBATh MPAKTHUYECKUE TOCIEICTBUS BO3MOKHBIX pe-
IICHUM;

® HaBBIKAMU JI€JIaTh 3aKJIIOUEHHUS U BBIBOBI IO pe3yIbTaTaM aHaIN3a JIUTEPATyPHBIX JTaH-
HBIX, COOCTBEHHBIX IKCIIEPUMEHTAIBHBIX H PACUETHO-TEOPETUYECKUX PaOOT MO HEOPraHUIECKOU
XUMMH;

® HaBBIKAMHU CHUCTEMATHU3MPOBATh W AHAIM3UPOBATH PE3YJIBTATHl XUMHYECKUX JKCIEPH-
MEHTOB, HaOJIIOJICHNH, U3MEPEHHH, a TAaK)Ke PE3yIbTaThl pACUETOB CBOMCTB HEOPTAHUYECKUX BE-
HIECTB U MaTEPHUAJIOB HA UX OCHOBE;

® OCHOBHBIMH 3aKOHaMU U 3aKOHOMEPHOCTSAMH HEOPTraHUYECKON XMMUU U IPUMEHSATH UX
MIPU pEIIeHUU 3aja4, IPH aHAJN3€ IKCIIEPUMEHTAIBHBIX JAHHBIX, TTOJYYCHHBIX MPU UCCIIEI0BA-
HUH,

e criocobamMu OpUEHTAlMU B MPOGECCHOHATBHBIX UCTOYHUKAX HHPOpPMAIUH (3KypHAbI,
caiiTsl, 00pa3oBaTeIbHbIE TOPTAJIbI);
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® HaBHIKAMU MTOCTAHOBKH SKCIIEPUMEHTA, aHATN3a U OIICHKU PE3yJIhTaTOB JTA00OPATOPHBIX
HCCIICJIOBAHUIA;

® METOJIaMU OMpPEIEICHHUSI BOZMOKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUIA B pa3-
JIMYHBIX YCIOBUSAX U OLICHKH UX MOCIIEICTBUIA;

® TEOPETUYECKHMMH METOJaMU OMHCAHUSI CBOMCTB IMPOCTHIX M CIOKHBIX BELIECTB Ha OC-
HOBE HX TMOJ0KeHus B [leproanyueckoit cucteMe XUMAYECKUX AJIEMEHTOB;

e criocobamu 6e30macHOr0 00paIeHHUs C TOPIOYUMH U TOKCHYHBIMHU BEIIECTBAMH, J1a0o0-
paTopHBIM 000pYAOBaHUEM;

® HaBbIKAMU WHTEPIPETAIMH PACCUUTAHHBIX 3HAUEHUN TEPMOAMHAMUYECKUX QYHKIUN U
Ha UX OCHOBE IPOTHO3UPOBATH BO3MOKHOCTH OCYIICCTBIICHUS M HATIPABIICHUE TPOTEKAHUS XUMHU-
YECKHUX MPOLIECCOB;

® METOJIaMU MPUTOTOBJICHUS PACTBOPOB 33/1aHHOI KOHIIEHTPALIHH.

1.5 O6mas TpynoeMKoCTh TUCHUILTUHBI «A30paHHbIe TJ1aBbI HEOPraHUYeCKO# Xu-
MuH» coctaBisieT 4 3aueTHbix eqununil (nanee — 3E) (144 gaca).

[IporpamMma mpeaycMaTpuBaeT U3yUCHHE MaTepraia Ha JICKIUIX U JIa0OpaTOPHBIX 3aHs-
tusx. [IpeqgycMoTpena camocrosiTenbHas paboTa CTyIEHTOB 10 TeMaM U pazzenam. [Iposepka 3Ha-
HUH OCYIIECTBISACTCS PPOHTAIBLHO, MHINBUAYATBHO.

1.6 O0bem AUCHUNIMHBI H BU/AbI Y4eOHOM 1esiTeIbHOCTH

O0beM IMCHMIJIMHBI M BH/BI Y4eOHOI JesiTeJIbHOCTH (04HasA (popMa 00ydeHHs)

Buj yueOHoil padoThl Bcero yacos Cemectp 3
OO6m1ast Tpy10€MKOCTh 144
KonraktHas pabdora 64
Jlekuun 26
JlaboparopHbie pabOTHI 38
CamocrosiTenpHas padbora 44
By uTOroBOr0 KOHTPOJIS: 36 DKk3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

YueOHO-TeMaTH4YeCKHH IV1aH (0uHast popma 00yUeHHs)

AynurtopHsle 3auaTust | Camocros-
Bcero
Ne HanmeHnoBanue Tem (pa3s/ieJioB) 4ACOB Jlekuuu |[JlabopaTopHbie| TeJbHas
3aHATHS pabora

1 Metaibl 1OOOYHBIX TOAIPYMI
1.1 OO6mrast xapakTEepUCTHKAa CBOMCTB 4 2 2
3JIEMEHTOB MTOOOYHBIX MOATPYII Ie-
PHUOJINYECKON CHCTEMBI U UX COEIH-
HeHull. CpaBHEHHE CBOMCTB 2JIEMEH-
TOB IIEPBOT0, BTOPOT'O U TPETHETO Te-
PEXOJIHBIX PsIOB

2 Meramnsl IVB-rpynmnst

2.1 Turan. Hupkonuii. I'adpuuit. Cpoit-| 4 2 2
CTBAa COCAMHECHUU
2.1.1 |J/labopamopnas paboma Ne 1. 6 4 2

Mertannst IVB-rpynnet. Tutan. Hup-
KoHM. ["adHuil.

3 Metamnsl VB-rpynmsl
3.1 Banamwmii, aHmoOuii, Tantan. Cpoii-| 4 2 2
CTBA COCIMHEHUN
3.1.1 |Jlabopamopnas paboma Ne 2. 6 4 2




Metannsl  VB-rpynnel. Bananuii,
HUOOHH, TAaHTAJI.

4 Mertasuibl VIB-rpynimsl

4.1 Xpom, MmonubieH, Bobhpam. CBoil-| 6 4 2
CTBA COCIMHEHUI
4.2  |Jlabopamopnas paboma Ne 3. 8 6 2

Metannel  100OYHBIX  HOAIPYIIL.
XpOM U €ro COeNMHEHHUS

5 Metamnsl VIIB-rpynmst

5.1 Maprasen, Texaenuii, peauit. Cpoit-| 4 2 2
CTBa COEIUHEHUH
5.2  |Jlabopamopnas paboma Ne 4. Me-| 10 6 4

tauiel VIIB-rpynmel. Maprasern u
€ro COCAMHCHHUS

6 Metamisl VIIIB-rpynmb

6.1 Keneso, kobaneT, HUKENb. CBolicTBa| 6 4 2
COCIMHCHUI

6.2 [InatuHoBble Metamabl. CBoiictBa| 4 2 2
COCIMHCHUI

6.3 |Jlabopamopnas paboma Ne 5. Dne-| 10 6 4

MEHTBI CEMENCTBA KeJie3a

7 Metamnsl IB-rpynimbr

7.1 Menb, cepebpo, 3omoto. CBoiictBa| 4 2 2
coequHenunil. Kommuekcoobpas3oa-
HUE C YYaCTHEM ITUX METAJUIOB

7.1.1 |Jlabopamopnas paboma Ne 6. 6 4 2
Meb, cepedpo U UX COCTUHEHUSL.

8 Metamtsl |IB-rpymmst

8.1 [{unk, kaamuit, pryTs. CBOICTBA cO-| 4 2 2
€AMHEHUN

8.2  |Jlabopamopnuas paboma Ne 1. 6 4 2
[uHk, KaaMHUii, pTYTh U KX COEIUHE-
HUS

9 Mertamst |1I1B-rpymimsr

9.1 Ckannuii, UTpuii, TaHTaH ¥ uX co-| 4 2 2
CAMHCHUS
9.2 JlanTarOMIBI 3 1 2
9.3 AKTUHOMIBL. YpaH 3 1 2
9.4  |J/labopamopuas paboma Ne 8. Jlan-| 6 4 2
TAHOMJIbI M AKTHHOMIBI
DK3aMeH 36
Hroro: 144 26 38 44
HNuTepakTUBHOE 00yUYeHHe MO TUCIHUILINHE
Bun Popma Koui-Bo
Ne HaumenoBanue Tem (pa3zesioB) HHTEPAKTHBHOI'0
3aHATHS SAHSTHSI JacoB




1. | 1.1 O6mas xapakTeprcTuKa CBOUCTB JIK Jlexuus-KOHCYJIbTalUs 2 4.
3JIEMEHTOB MOOOYHBIX TOATPYIIII TTe-
PHOIMYECKON CUCTEMBI U X COE/INHE-
HUM.

2. | 4.1 Xpom, monuOzeH, BOIbppaM. JIK Jlexuus-guckyceus 2.
CBoiicTBa coeIMHEHU N

3. | 4.2 Meramibsl HOOOYHBIX OJTPYIII. JIP Pabora B ManbIX Tpy1- 44,
XpOM U ero coeIMHEHUS nax

4. | 6.1 Xene3o, kobansT, HUKENL. CBOM- JIK Jleknus ¢ ommOKkaMu 24,
CTBA COCIMHEHUI

5. | 6.3 DileMeHTHI ceMelcTBa Keye3a JIP Pabota B ManbIx Tpyn- 44,

nax

Bcero: 14/64 =22 %

3 COIEP’KAHME TEM (PA3/EJIOB)

1 METAJUJIBI IIOFOYHBIX [1O4TPYIIIT

Obwas xapaxmepucmuka c8olcme 1eMeHmMo8 NOOOYHBIX NOOSPYNI NEPUOOUUECKOU CU-
cmembl U UX coeOuHeHul

OCOOEHHOCTH AIICKTPOHHBIX CTPYKTYP aTOMOB 3ieMeHTOB 0- u f-cemeiicTs. Mx mosokenue
B nepuouueckoi cucteme. CpaBHEHHE CBOMCTB aTOMOB, IIPOCTBIX BELIECTB, COEAMHEHUN 3Jie-
MEHTOB TJIaBHBIX U MOOOYHBIX MOArpyMIl. XapaKkTep U3MEHEHUSI CBOMCTB JIEMEHTOB U COeIMHEe-
HUH U BO3pAaCTaHUH 3apsA0B Sep aTOMOB B INIaBHBIX U MOOOYHBIX OATpynax. MHOrooopasue
CTETeHEH OKUCIICHHUS], TPOSBISEMBIX aTOMaMH 3JIEMEHTOB MOOOYHBIX TOATPYIIIL.

JlantaHOuAHOE U aKTUHOUJHOE Cc)kaTtue. CpaBHEHHE CBOWCTB 3JIEMEHTOB IIEPBOIO U BTO-
pOro, TPETHEro MePEeXoIHbIX PsiioB. CX0ACTBO CBOMCTB 31eMeHTOB V u VI nepuoaos.

KomruiekcooOpasytoriue cBoiicTBa 0-3J1eMEHTOB.

2 METAJUIRI \B I'PVIIIIHI

Hoarpynmna tutana. OOImas XxapakTeprucTHKa aTOMOB JJIEMEHTOB, (DM3MUSCKUX U XUMHU-
yecOKHUX CBOMCTB IMPOCTHIX BEIIEeCTB. TUTaH, IUPKOHUHN, TaQHMIA B Ipupoie. XUMUS UX TOTyYe-
HUS U3 PUPOTHBIX coeTnHEeHUH. OKCHJIBI, THAPOKCHIBI, COJIU. [I[puMeHeHNE MPOCTHIX BEMIECTB U
ux coequHeHui. CpaBHEHHE CBOMCTB 2JIEMEHTOB TTIaBHOUM W 1mMoOo4HON moarpynm |V rpymnmsl.
3Hauenne cuaTe3a aneMerTa Ne 104 B pa3BUTHH MEPUOINIECKOTO 3aKOHA.

3 METAJUJIPINB I'PVIIIIbI

Hoarpynna Banaaus. Bananuii, HHoOMA, TaHTal, SJIEKTPOHHOE CTpoeHHE aTOMOB. Du3u-
YyecKHe U XMMUYECKHe CBOMCTBA MpOCThIX BemiecTB. Haxoxaenue B mpupoze. CriocoOsl moyde-
HUs. OKCHIBI, THAPOKCHIBI, comi. CpaBHEHUE CBOMCTB JIEMEHTOB U COSAMHEHUH TITaBHOM U TO-
6ouHoii moarpynn V rpynmsl. [IpuMenenne Banaaus, HUOOUS, TaHTAala.

4 METAJIJIBIVI\B I'PVIIIIbI

[oarpynna xpoma. O011as xapaKTepUCTHKA JIEMEHTOB, UX PACIIPOCTPAHEHHUE U Ba)KHEH-
M€ TPUPOHBIE coennHeHs. PU3NUecKne M XUMHUECKUE CBOMCTBA, MOJyUYeHHE MPOCTHIX BE-
IIECTB, CIIJIABOB.

Coenunenus xpoma (11, 11, VI): okcuasl, runpoxcunsl, conu. [lonydyenue, puznueckue u
XUMHUYECKHE CBOMCTBA. 3aBUCHMOCTh KHCIOTHO-OCHOBHBIX CBOMCTB OKCHIIOB U THAPOKCHIOB
XpOMa OT BEJTMYUHBI 3aPSI0B U PATNYCOB COOTBETCTBYIOMIMX HOHOB. [ HAPOKCO- H OKCOXPOMATHI
(11). Kommnekcubie coenunenust xpoma (I11). OxkuciaurenbHO-BOCCTaHOBUTEIBHBIC CBOWCTBA CO-
equaenuii xpoma (111). XpoMoBbIe KUCIOTHI, UX CBOMCTBA. XpoMaThl U AUXPOMATHI, YCIOBUS UX
cymectBoBanus. Coequuenus xpoma (V1) kak okucnurenn. XpoMoBasi CMeCh.

Monu6aen u Bonbdpam. [lonydenne monubaeHa u Bosbppama U3 MPUPOIHBIX COCTUHE-
HUH, UX cBOWCTBa U npuMeHeHne. OKCUAbl U TUAPOKCUABI MoUOAeHa U Bolibpama. Momube-
HOBas 1 BOJIb(GpaMoBasi KUCIOTHI, UX colH. buonoruueckas pojab MOJIUOIeHa.

CpaBHHTENIbHASI XapaKTEPUCTHUKA CBOMCTB JIEMEHTOB TJIaBHOM U moOouHou moarpynm VI
TPYIIIBL.




S5 METAJUUIBIVIB I'PVIIIIBI

Hoarpynna mapranmna. O6mas XxapakTeprucTHKa JIEMEHTOB, HX PACIIPOCTPAHEHHE U BaXK-
Helue TpupoaHble coeAuHeHUs. DU3NYecKre U XUMUYECKHUE CBOKMCTBA METAJIJIOB.

Maprasnen. CriiaBel mapranna. @eppomapranen. CoeauHenust Mapraama. OKCUJIbI U TH]T-
POKCH/IbI MapraHia. 3aBUCUMOCTh X CBOMCTB OT CTEIEHHU OKHUCIEHHUs aTOMOB MapraHua. Map-
TaHI[OBUCTAasl U MapraHiieBasl KUCJIOThI, MAHTAHATHI U MepMaHraHatbl. OKUCIUTEIbHBIE CBONCTBA
IIEpMaHraHaTOB MU MAaHTaHAaTOB. 3aBHUCHUMOCTb OKHUCIUTEIbHBIX CBONCTB IEPMAHTAHATOB OT pH
cpenpl. Mapraser- MUKpO3JIEMEHT PACTEHUI.

Texueunit u peauit. OKCuabpl ¥ THAPOKCUIBI peHusi. Conu. PeHreBast KUCIIoTa U €€ COJIu.

CpaBHHTEIIbHAS] XapAKTEPUCTUKA CBOMCTB 3JIEMEHTOB U COSUHEHUN 3JIEMEHTOB IJIaBHOM
u nobounoi moarpynn VII rpymrmsrl.

6 METAJIJIFIVIIB I'PVIIIIBI

Inemenmul_cemeticmea cenesa. PacipocTpaHEHHOCTh B 36MHOM KOpPE, BaXKHEHIIINE TIPU-
ponHble coeauHeHus. dusnueckue U XuMudeckue cBoiicTBa. CpaBHEHHE CBOWCTB COEIMHEHUN
xene3a, kodanpra u Hukess (1) u (1), ux monydenue u npumerenue, dpepparsl. KoMiuiekcHbie
COCIMHEHUS JKene3a, KobanbTa 1 HUKeNs. buomorndeckas posib 2JIEMEHTOB CEMECTBa jKesesa.

Inemenmyl_cemericmea naamunsl. PacipocTpaHeHHOCTh B MPUPOJIE€, UCTOPUU OTKPBITHS,
¢uznyecKue 1 XUMHUYECKHE CBOMCTBA, IPAKTUYECKOE UCIIOIb30BaHHE.

7 METAJUIBI |\B I'PVIIIIBI

Hoarpynna mean. Menp, cepedpo, 3010to. Haxoxaenue anementoB B mpupoe. [lomyue-
HUE METAJUIOB U CIUIaBOB. BakHelne xumudeckue coeqnHeHus. OKCUabl, THIPOKCUIbI, COJIH.
KommuiekcHbie coequHenust. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COEIMHEHUN MENH,
cepebpa, 3o0mm0ta. Pons monos menu (1) u cepedpa (I) B pusmonornueckux mpoieccax. Meap kak
MHUKPO3JIEMEHT NMUTaHUs pacTeHUil. CpaBHUTEIbHASI XapaKTEPUCTHKA CBOMCTB 3JIEMEHTOB TJIaB-
HOM 1 moO04YHOI moArpymi | rpymnmel.

8 METAJIJIBI \B I'PYIIIIBI

llooepynna yunka. OOmIas XapakKTepUCTHKA aTOMOB AJIEMEHTOB, (PU3MYECKUX U XHUMUYE-
CKMX CBOWCTB MPOCTHIX BelIEeCTB. PU3NYECKUE U XUMUYECKUE CBOMCTBA COCIMHEHUN 3JIEMEHTOB
B creneHu okucienus +2. Coenunenus prytu (+1). KoMiiekcHble coeiMHEHUs 37IEMEHTOB MO~
rpynnsl HuHKa. @usnonoruyeckoe Aeiicrsre noHos MetaioB. [1/IK pTyTu, TexHuka 6e3omacHo-
CTH TIpu paboTe ¢ PTYThIO U €€ coenuHeHUsMHU. [IpakTHUeckoe MCIONb30BaHUE COEIUHEHUN
[IMHKA, KaJMUsl, PTYTH.

9 METAJUIRI NB I'PVIIIIBI

Hoarpynna ckanausa.O01mas XxapakTepUCTHKA ATOMOB JIEMEHTOB, PU3HUECKUX U XUMHUYE-
CKHMX CBOMCTB MpOCTHIX BemlecTB. HaxoxaeHue 3neMeHToB B mpupoje. OKCUIbl, THIAPOKCUIBL,
conu. CpaBHEHME CBOMCTB 3JIEMEHTOB INIaBHOM U mo6ouHoi noarpynn 1 rpymnmer.

JlaHTaHOWIBI U aKTUHOUABI. OCOOCHHOCTH AJIEKTPOHHBIX CTPYKTYpP aTOMOB 3JIEMEHTOB f-
cemeiicTBa. BasleHTHbIE BO3MOXKHOCTH U MPOSBIIIEMbIE CTENIEHN OKHCIIECHUSI.

JlanTanounasl. MIx pacnpoctpanenue. @u3nueckue U XMMUYECKHUE CBOMCTBA MPOCTHIX BeE-
miectB. Okcunpl. CBolicTBa ruapokcuaoB. Comu.

Axtunouasl. Mcropusi otkpbiTus. Kpatkas xapakrepucTuka CBOWCTB MPOCTBIX BEIIECTB.
Pa6otsr 1.B. Kypuarosa, I'.H. ®neposa, I'. Cubopra.

VYpan. [IpupoaHsie 1 HCKyCCTBEHHbIE N30TONBI ypaHa. Pacnpoctpanenue B npupoae. Ilo-
JTy4yeHue, Gpu3nyecKrue U XMMUYeCKUe CBOICTBA ypaHa U ero coenquHeHuit TpancaktuHouabl. CHH-
T€3 HOBBIX XUMHYECKHUX JIEMEHTOB. |'paHUIIbI IEPUOJUUECKON CUCTEMBI.

4 METOANYECKHUE PEKOMEHIALIUU (YKA3ZAHUA) IJIAA CTYAEHTOB
ITO U3YYEHUIO JTUCHUITJIMHBI

[Tpu usyuenun paznena «Mertamibl TOOOYHBIX MOATPYII» 0c000E BHUMAHUE CIeIyeT 00-
paTuTh HAa MHOr00Opa3ue U yCTOWYMBOCTh CTETIEHEH OKUCICHUS METAIIIIOB, TOJTUMOP(PHU3M METa-
JIOB, XapaKTCP U3MCHCHUA XUMHUYECKON aKTUBHOCTH METAJNIOB B Tpynre, a TaKKEe KUCJIOTHO-0C-
HOBHBIX M OKHCIIUTEIIbHO-BOCCTAHOBUTENILHBIX CBOICTB COEIMHEHUH C yBEIMUYEHHEM CTETEeHU
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OKHCJICHUS 3JIEMEHTA U KMCIOTHOCTH cpebl. CpaBHUTE 3aKOHOMEPHOCTH U3MEHEHUS! OCHOBHBIX
XapaKTEPUCTUK aTOMOB 3JIEMEHTOB (paJinyCOB, SHEPTUI HOHU3AIIMU, YCTOMUMBBIX CTENIEHEN OKHC-
JICHUsI, KOOPIMHAIIMOHHBIX YHCeN) U 00pa3yeMbIX UMHU COCIUHEHHUH (XMMHUYECKON aKTUBHOCTH,
YCTOMYHUBOCTU, KUCIOTHO-OCHOBHBIX U OKHCIIMTEIIbHO-BOCCTAHOBUTEIbHBIC CBOMCTB) B TJIABHOM
¥ T0OOYHOM MOArpyIIeE.

[Ipexxae yem MpUCTYMUTh K BHIMTOTHCHUIO 33JaHUN JIJIsI CAMOKOHTPOJIS, CTYACHTaM He00-
XOJIUMO U3YUYUTh PEKOMEHYEMYIO MO KaXX/10M TEME JIUTEPaTypy.

[Ipu noaroToBke K 3K3aMeHy HEOOXOAUMO yIETUTh BHUMAHUE YCTAHOBJICHUIO IPUUYUHHO-
CJIEICTBEHHBIX CBA3EH, BBIJICTICHUIO ITTABHOT0, 000011eHHI0. ONBIT IpHUeMa YK3aMEHa BBISBUII, YTO
HauOOJIbIINE TPYIHOCTH TIPU MPOBEJACHUH YK3aMEHA BO3HUKAIOT MO pa3aeny «Meramibl modod-
HBIX TOArpynm». st Toro yToObl U30€XKaTh TPYAHOCTEH NMPU OTBETAX, PEKOMEHIYEM OMUPATHCS
Ha CPABHUTEJIbHYIO XapaKTEPUCTUKY CBOMCTB 3JIEMEHTOB OJIHOM TPYIIIbI, MOATPYIIBI U 3aKOHO-
MEPHOCTH M3MEHEHUSI KHUCIOTHO-OCHOBHBIX M OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX CBOWCTB CO-
€JIMHEHUH, OTIpe/ieNIIeMble CTETICHBIO OKUCICHUS JIEMEHTA U YCTOMYMBOCTBIO COSTUHEHHUS B 1aH-
HO¥ cpene. CuctemMaTu3upys U 000011as MPONICHHBIN MaTepua, IPUACPKUBAUTECH JJOTHUECKON
CTPYKTYpPBI OTBETA Ha TEOPETUUECKHUI BOIPOC:

- DJIEKTPOHHOE CTPOCHHE aTroMa 3JJIEMEHTA, CTENEHH OKUCIEHUS, KOOPAWHALMOHHBIE
YHUCIIA;

- KPUCTAJUIOXMMHYECKOE CTpOeHUE, (PU3MUECKHe U XUMUYECKUE CBOICTBA IPOCTOTO BEIIIE-
CTBa;

- XapakTepUCTUYECKUE COETUHEHUS (BOIOPOAHBIE COCTUHEHUS, OKCHbI, TUIPOKCUIIBI,
COJIN), UX CTPOCHUE, KUCIIOTHO-OCHOBHBIE, OKUCIUTEILHO-BOCCTAHOBUTEIILHBIE CBOMCTBA;

- HaXOXJICHHUE B IPUPO/Ie, OOIINE MPUHIIUIIBI TOTYYSHHUSI, TPUMEHEHHUE IPOCTHIX BEIIECTB
Y UX COCIUHECHHII.

Y4eOHOo-MeTOoAHYECKOE 00ecieYeHHe CAMOCTOSTEe/IbHON Pa0OTHICTY/ICHTOB 0 AMCUHMILINHE

KosmyecTBo 4a-
Ne| HaumMmeHoBaHHe . COB, B COOTBET-
pasnena (rembi) ®opMbI/BH/IBI CAMOCTOSITEILHON PAa00TBI | CTBMM € y4eOHO-Te-
MAaTHYeCKHM ILIa-
HOM
1 | Meransl no- N3yueHne OCHOBHOM JIMTEPATYpPBI 2
60ubIX moarpymnmn | V3yuyeHue HONOIHUTENBHOM JUTEPATYPHI
Odopmienue 1adbopatopHOt pabOTHI
[ToaroroBka otyera no aboparopHoi pabore
PemeHne pacueTHbIX 3a1a4
Mertainnsl IVB | U3ydeHnue 0CHOBHOM aMTEpaTyphl 4
2 | TpymIibl N3yueHne qONOIHUTENBHON JTUTEPATYPBI
Odopmiienne nabopaTopHoil paboThI
[ToaroroBka oTdera 1o jadbopaTopHOl paboTe
Pemenue pacueTHbIX 3aaa4
3 | Meramrsr VB- N3yueHne 0OCHOBHOM JIMTEPATypBI 4
TpYTIIBI W3yudeHne JOMOTHUTEIBHOM JIUTEpaTyphbl
Odopmienue 1adbopatopHOt pabOTHI
[ToaroroBka otyera no aboparopHoOi pabore
Pemienue pacyeTHbIX 3a1a4
4 | Metamisl VIB- N3y4yeHne 0CHOBHOM JIMTEPATyphI 4
TPYTIITEI W3ydeHue NOMONMHUTEIBHON JIUTEPATy Pl
Odopmitenne nabopaTopHoil paboThI
[ToaroroBka oTvera 1o abopaTopHOM paboTe
Penienne pacueTHbIX 3aaa4
5 | Meramnst VIIB- N3yueHne 0OCHOBHOM JIMTEPATYpPHI 6
TpYTIIBI M3yueHue JOMOJHUTEIbHOMN JIUTEpaTyphl
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Odopmitenne nabopaTopHoil paboThI
[ToaroroBka oT4era 1o adbopaTtopHOM paboTe
Pemenue pacueTHbIX 3a1a4

Mertamist VIIIB- N3yueHnrne 0CHOBHOM JIUTEPATYPBI 8
TPYIIIBI W3yudeHne JOMOTHUTEIBHON JIUTEpaTyphl

Odopmienue 1adbopaTopHO pabOThHI

[ToaroroBka oTueTa 1Mo J1ab0paToOpHOM padboTe

Pemennie pacueTHbIX 3a1a4
Mertannsl IB- N3yueHne OCHOBHOM JIMTEPATYpPBI 4
TpyIIbI W3ydeHue qOMONMHUTEIBHON JIUTEPATY Pl

Odopmrnenue nabopatopHoit paboThI

[ToaroroBka oTuera no 1adbopaTopHOil padboTe

Pemenue pacueTHbIX 3a1a4
Mertamist |IB- N3yueHnrne OCHOBHOM JIUTEPATYPBI 4
TPYIIIBI W3ydeHne qOMOTHUTEIBHON JINTEpaTyphl

Odopmienue 1adbopatopHO pabOTHI

[ToaroroBka oTueTa 1o J1ab0paTOpHOM padoTe

Pemennie pacueTHbIX 3a7a4
Mertannst 111B- N3yueHne 0CHOBHOM JIMTEPATYpPBI 8
TpyIIIbI W3ydeHue JOMONMHUTEIBHON JTUTEPATyPhl

Odopmienne madbopaTopHOi paboThI

[ToaroroBka oTuera 1o 1adbopaTopHOl padboTe

PemeHne pacueTHbIX 3a1a4

Htoro 44

S HPAKTUKYM IO JMCIHUIIVIMHE

Ilan JadopaTOPHBIX 3aHATHI

Jlabopamopnas paboma Ne 1. | 1.¢.504-506; JL.LP. Ne 33. c. | KoHTp. Bonpochs;
Mertamnel  |VB-rpynnel. Tu- | 2.¢.405-410; 227. 5.¢. 228 Ne 1-5.
tad. [{upkonuil. ['aduwmii (4 4.) | 4.c.410-417. om.1,2,3.

Jlabopamopnas paboma Ne 2. | 1.¢.567-573; JI.P. Ne34. c. 230 | KoHTp. BOnpOCHI;
Mertamner VB-rpynmel. Bana- | 2.¢.417-425; on.1,3,4,5,6,7. 5.¢.232 Ne 1-3.
TN, HHOOMH, TaHTaI 3.¢.354-362.

(4 4.).

Jlabopamopnas paboma Ne 3. | 1. ¢. 597-617; | JL.P. Ne 35. c. | KouTp. Bonpocsr;
Meramnel  mobouHBIX moA- | 2. c. 511-515; | 234. om. 1,2,(5.¢.240 Ne 1, 3, 6.
rpynn. XpoMm u ero coenune- | 4. c. 448-456. | 3,4,5 (6, B, 1), 6,

Hust (6 4.). 10, 11, 12.

Jlabopamopnas paboma Ne 4. | 1. c. 618-621; | JL.P. Ne 36. c. | KoHTp. Bompocsr;
Mertamnst VIIB-rpynmer. Map- | 2. c. 518-521; | 243. om. 2,3,]5.¢.246 Ne 1,2, 4,
raHer u ero coequaenus (6 4.). | 3. c.473-481. | 4,5a, 6, 8. 5, 6.
Jlabopamopnas paboma Ne 5. | 1. c. 630-663; | JLP. Ne 37. c. | KonTp. Bompocsr;
DIeMeHTHI ceMeicTBa kenesa | 2. ¢. 522-530; | 248. om.1, 2, | 5.¢.251 Ne1-3.
(6 4.). 3.c.488-495. |3,4,5,7,8.

Jlabopamopnas paboma Ne 6. | 1. c. 676-697; | JL.LP. Ne 38. c. | KoHTp. Bompochsr;
Menn, cepebpo u ux coequne- | 2. c. 533-545; | 252. om. 1,4, ]5.¢.256 Ne 1,2, 4,
Hus (4 4.). 4,c.322-325. |5,6,7,8. 6, 7.
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.676-697; | JI.P. Ne 39. c.| Kontp. Bompocsr;
. 533-545; | 258. om. 3,4, | 5.¢c.264 Ne 1-6.
.322-325. |5,7,9, 10.

7 | Jlabopamopuas paboma Ne 7.
[{uHK, KagMUA, PTYTh U UX CO-
enunenus (4 4.)

SdEA el Pl A
o olo o o

8 | Jlabopamopnas paboma Ne 8. . 698-717, KoHTp. Bompockl
JlanTaHouasl U akTUHOMIGI (4 . 500-504;
q.). c. 504-516
JIUTEPATYPA

1. Axmeros, H.C. O6mas u Heopraunyeckast xumus: yueOnuk / H.C. Axmeros. — 8-e u3z.,
ucnp. — M. : Jlansb, 2014. — 752 c.

2. I'muuka, H.JI. O6mas xumus: yue6. mocobue s By30B / H.JL. I'nuaka; mox pea. A.U.
Epmaxkosa. — 30-e u3z., ucnip. — M. : Uarerpan-Ilpecc, 2005 — 727 c.

3. Yraii, S1.A. O0mas u HeopraHu4eckass XUMHsL: y4eOHUK IS CTY. BY30B, 00yYaIOIINXCs
10 HAMPABJICHUIO | crietl. «Xumus» / S.A. Yrail. — 4-e uzn., crep. — M. : Beicmr. mik., 2009. — 526
c.

4. ITaBnoB, H.H. O6miast u Heoprannyeckas xumusi: yueOHuk ais By3oB / H.H. [1aBmoB. —
2-e m31. — M. : llpoda, 2002. — 448 c.

5. ®ponos, B.U. IlpakTukym mo oO1ieil U HeOpraHMUecKoi XuMuu: yded. mocobue s
CTY/I. By30B, 00yJarOIIUXCsI IO HAPABICHUIO « MeTauryprus», « XHMHYECKask TEXHOJIOTHS U OHO-
texnoznorus» / B.U. ®ponos, T.M. Kypoxtuna, 3.H. JIpimoBa ; nox pen. H.H. IlaBnosa, B.U.
®ponosa. — 2-e u3., nepepad., nom. — M. : JIpoda, 2002. — 301 c.

5.1 JABOPATOPHAS PABOTA Nel
METAJLbI d-CEMEUCTBA
Bonpocsl k 3aHsTHIO:
Ilepexoannbie 3semenTsl. [lo0:xxenne B [lepuoanueckoii cucreme. OCO0€HHOCTH 3JIEKTPOH-
HOT'0 CTPOEHHSI ATOMOB 3JieMeHToB d - u f - cemelicTB.

1. OpGuTtanbuble paguychl. BropuyHas u BHYTpeHHss nepuoaudHocTu. Mx oOycnoBieH-
HOCTb 3JIEKTPOHHBIM CTPOECHHEM aTOMOB 3JIEMEHTOB.

2. KontpakuunonHas ananorus. 3)(exT NpOHUKHOBEHUS SIEKTPOHOB K SIIPY.

3. dusuueckue CBOMCTBA aTOMOB 3JIEMEHTOB (- cemeiicTBa: 3apsi sAapa, aTOMHAs Macca,
OpOUTANIBHBIN paJnyC, MOTEHIMA HOHU3AIINH, CPOJCTBO K SJIEKTPOHY. XapaKTep UX U3MEHEHUs
B [Iepnoanueckoii cucreme.

4. ®usnyecKre CBOMCTBA MPOCTHIX BEHIECTB AIEMEHTOB d- CeMeNCcTBa: MOJISIPHBINA 00BEM,
SHTAJIIBITUST ATOMH3AIUH, TeMIIepaTypa TUTaBJICHUS, MArHUTHAS. BOCIPUUMYHUBOCTE. XapaKTep UX
u3MeHeHus B [lepuoauueckoii cucreme.

5. CoenuHeHHs TIOCTOSIHHOTO U MIEPEMEHHOTO cocTaBa. JaabTOHUABI U OEPTOIIINIBI.

6. Oxcumsl 3memeHTOB d - cemelicTBa. KucI0THO-OCHOBHBIE CBOMCTBA OKCHIOB. X 3aBH-
CUMOCTb OT CTEIEHH OKHCIIEHUS dJIeMEHTa. XUMHUECKHE CBOMCTBA MOATBEPANTE YPaBHEHUSIMU
peakuuii Ha mpuMepe okcuoB 31aeMeHToB VIIB- rpynmsr.

7. T'mapokcuabl snemeHTOB O- cemeiicTBa. KucCiI0THO-OCHOBHBIC cBoiicTBa. OKHCITH-
TEIbHO- BOCCTAHOBUTENBbHBIE CBOMCTBA. 3aBUCUMOCTH KHCIOTHO-OCHOBHBIX M OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX CBOMCTB THJIPOKCHIOB OT CTENEHU OKHUCIEHHUS 3JIeMeHTa. XHWMHUYECKUe
CBOIICTBa MOJATBEPAMTE YPaBHEHHUSIMHU pEaKIMii Ha MpuUMepe THIPOKCcHIOB siemeHToB VIIB-
TPYIIIIBL.

8. Bomopoansie coennHeHus 3neMeHToB 0- ceMeiicTBa.

9. T amorenunsl yemMeHTOB O -ceMelcTBa.

10. Meramnonoqo0HbIe COSTUHEHUS.

11. XwumMuueckue CBOMCTBA DJIEMEHTOB 1-TO MEPEXOAHOTO pAJIa.

12. Xwumuueckue CBOMCTBA AIEMEHTOB 2-TO U 3-TO MEPEXOTHBIX PSJIOB.

13. Pacmpocrpanenue B nmpupoe. [lonydenne Metamios.

14. TIpaxkTHuyeckoe NpUMEHEHHUE.
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Meranasi IVB — rpynnsl. TATAH, IMPKOHWUM, TA®HUN
JlaGopaTopHBbIe ONBITHI:
[IpakTukym 110 o01el n Heopranudeckon xumuu: [locodbue mis cryaeHTos By3oB / B.. ®po-
noB, T.M. Kypoxtuna, 3.H. [{piMmoB u ap.; nox pen. H.H. IlaBnosa, B.1. ®ponosa..- M.:
Hpoda, 2002.- 304c.
JLP. Ve 33.¢c. 227, 0n. 1, 2, 3.
5.2 JABOPATOPHASA PABOTA Ne?2
Metamisl VB — rpynnst. BAHAJIAM, HHOBUAM, TAHTAJI
JlabopaTopHble ONBITHI:
[TpakTukym no obuieit u Heoprannyeckoit xumuu: [locodue s ctynenTos By30B / B.1. ®@po-
noB, T.M. Kypoxtuna, 3.H. /IeiMmoB u ap.; nox pen. H.H. IlaBnosa, B.1. ®ponoga..- M.:
Hpoda, 2002.- 304c.
JLP. Ne 33. ¢c. 227, 0n. 1, 3, 4, 5, 6, 7.
5.3 JABOPATOPHASA PABOTA Ne3
Metamiasl VIB — rpynnsi. XPOM U EI'O COEIUHEHUSA
Bonpocs! k 3aHATHIO:

1. KakoBbl 21eKTpoHHBIE (popMyIbl aTOMOB d5ieMeHTOB VIB - rpymnmbi?

2. 3Has 0o0uIMe 3aKOHOMEPHOCTH XMMHUHU O— 3JIEMEHTOB, MPOAHATU3UPYHTE KaK U3MCHS-
IOTCSI:

- paaMyCHl U MOTEHIIMAIBI HOHU3AIMK aTOMOB AJIEMEHTOB MoArpymibl xpoma? Kakwue cre-
IIEHU OKHUCJICHHs HanboJiee XapakTepHbI Ul XpoMa, MonbieHa, Bobppama?

- BEJIMYMHBI TEIUIOTATOMU3ALNH, TEMIIEPATYP TUIABIHUS M KUTICHUS METaJUIOB MOJIPYIIITBI
XpoMa OT BO3pacCTaHUs NOPSAKOBOTO HOMEpaA 3JI€MEHTA.

3. Kaxk m3mensiercs xummueckasi akTHBHOCTH B psiny Cr - Mo - W? TlpuBeaure nmpumepsl
pEeaKIuu.

a) BlammopeiictBue xpoma ¢ pa30aBICHHON CONSIHOW W CEpHOU kucioramu. Hamummre
YPaBHEHMsI peakLMii C yueToM 00pa30BaHMs aKBAKOMILIEKCOB XpOMa.

0) BzaumoneiictBue MonubaeHa 1 BoiIb(pama ¢ KUCIOTaMH.

B Buze xakux nonos cymiectytot Cr(1l), Cr(111), Cr(VI), Mo(VI), W(VI) B BoAHBIX pacTBO-
pax? KakoBbl KOOpIUHAIIMOHHEIE YHCIIA SIIEMEHTOB?

B) B uem 3axmouaercs naccuBUpOBaHUE METAJIIOB?

4. Kak u3MeHsI0TCsS KUCIOTHO—OCHOBHBIE CBOMCTBA OJHOTHIIHBIX COEAMHEHHUN XpoMma B
psany: CrFz - CrFs -CrFe? [loarBepauTe ypaBHEHUSAMHU pPEAKLUH.

5. BoccranoBurenbubie cBoiicTBa coenuHenuii Cr(l1). IlpuBenuTe ypaBHEHHs peakiluii.
[Touemy u3MeHsieTCs1 OKpacka pactBopoB coequnenuii Cr(ll) kak B mpuCyTCTBUH, TaK U B OTCYT-
CTBUHM KHUCJIOpoa?

6. IlomydueHue U KMCIOTHO—OCHOBHBIE cBoicTBa okcuma Cr(l11).

7. B xaxoit hopme nons Cr** cymecTByIoT B KUCIIOM 1 IenodHoM pacTsopax? Ipuse-
JANTEe YPaBHEHUS peaKIvii, MOATBEPKAAIONINE KUCIOTHO—OCHOBHBIE CBOMCTBA THPOKCH/IA XpoMa
(1). [Moyemy npokanenubiit CroO3 YMMUYECKE MEHEe aKTUBEH, YeM cBexernonydeHHbiit Cr(OH)3z?

8. IIpmBeamnte nmpumepsl peakiuii okucnenus coeaunenuii Cr(l11). Kakas cpena croco0-
CTBYET IIPOTEKAHUIO JIAaHHOTO Tpoliecca’?

9. TIlpuseaute ypaBHenue ruaponusa CrCls.

10. WsBectnsl Tpu u3omepa CrClsxH>O. Hamummre ux ¢popmyiisl. Kakos tum uzomepun?
[Tpenyoxxute crocod UACHTUDUKAIMH JAHHBIX H30MEPOB.

11. Oxcoxpomarsl (V1) uzoctpykrypHbiokcocyibdaTtam (V). IlpuBenurte npuMepsl Maio-
pactBopuMbIX okcoxpomaToB (VI). KakoBbl 3HaueHUs MPOU3BEICHUS PACTBOPUMOCTH 3TUX CO-
neun?

12. Hamummre ypaBHEHUS, WIIIOCTPUPYIOIIME CMEIEHHE PAaBHOBECHUS MEXAY XpOMar
(V1) - u muxpomar (V1) — monamu? Kak u3MenseTcs okpacka OpH guMepu3ayy noHoB CrO42?
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13. TlpuBeauTe 3HaUEHUS TEMIIEPATYp IUIABJICHUS U OOBACHUTE XapaKTep U3MEHEHUS J1aH-
HbIX Benn4rH B psiny CrO3 — MoOs — WO3. Kak n3mMeHstoTcs TepMudeckas yCTOMYMBOCTh U OKUC-
JUTeNbHAs aKTUBHOCTbH B PSAY OKCUIOB MOATPYIIIBI Xpoma?

14. OxkucnurenvHble cBoicTBa coenuuenuit xpoma (V). B kakoii cpesie 1anHble CBONCTBA
BbIpaxkeHbI cuiibHee? IlpuBeanTe nmpruMepsl peakiinii BoccTaHOBIeHUS coenquHeHuit xpoma (V1) B
KHCJION, HEUTPAJIBHOM U ILIEJIOYHOM Cpeax.

15. Haxoxnenue metamioB VIB - rpymmbl B mpupoe.

16. Cmnoco6s! nonyuenus Cr, Mo u W B npombinuienHoctu. [Ipaktuyeckoe nmpuMeHeHHe
dbeppoxpoma, heppomonunbdaeHa u hpeppopoiibppama.

JlabopaTopHble ONbITHI:

[IpakTuxkym mo obmieit u Heopranuveckoi xumuu: [locodue mist ctyneHToB By30B / B.1.

®ponos, T.M. Kypoxtuna, 3.H. IsimoB u np.; nox pea. H.H. ITasnosa, B.1. ®ponosa.-

M.: Jipoda, 2002.- 304c.

JLP. N 35. ¢c. 234, 0n. 1, 2, 3,4, 5 (6, 8, 2), 6,10, 11, 12.

3agauu o teme: MeraJLibl d-cemeiicTBa
1. Cmecs xnopunos amomunus u xpoma (111) maccoii 317 r o6paboTanu H30BITKOM pacTBOpa I'HI-
pOKcHIa Kalus, a 3aTeM U30BITKOM XJIOpHO# Bobl. K momydeHHOMY pacTBOPY MPHIMIH PACTBOP
HUTpaTa Oapus J0 MOJHOTO ocaxkaeHus 126.5 r xenroro ocaaka. Onpenenure MacCOBYIO OO
XJIOpU/JIA AIFOMUHHUSI B UCXOTHOM CMECH.
2. Kakoii 06bem 0.25 H pacTBOpa nuxpomara Kajausi oTpedyeTcs Iisi OKUCICHUS MOIU/Ia KAl
koauyecTBoM 0.01 Monb? Kakyro KUCIOTY UCIIONB3YIOT JJIsL IOJKUCICHUS?
3. [Iponyktom okucnenus masenaeBoi KucaoThl sBisgeTcss COz. CKoJIbKO MIWITHIMTPOB PacTBOPA
naBeneBoi KucinoTsl, coaepxaniero 7 % H2C204-2H20 (p = 1.02), MOXKHO OKUCIIUTH B CEPHOKHC-
noM pactBope ripu aericteuu 75 mut 0.08 H pactBopa KMnO4?
4. Hexotopeie ameMeHThl X 1 Y 00pa3ytoT coequaeHus X2V 04, T1e®m% (0) = 39,51% u X2V207
¢ ©% (0) =42,75%. Onpenenute 3neMeHTb X 1 Y.
OtBet: Na2CrO4u NaxCr207.
1. Omnpenenure 06bembl 2 M pactBopa KOH u 3% - rHoro pactsopa H202 (p=1), koTopbie oTpe-
Oyrores i peakiuu ¢ cynbdarom xpoma (1) maccoit 200 r.
5.4 IABOPATOPHAS PABOTA Ne4
METAJLJIBI VIIB-T'PYIIIbI. MAPTAHELl U ET'O COEIMHEHUA
Bonpocs! k 3aHsTHIO:

1. KakoBbsl anekTpoHHbIE POpMyIIbl aTOMOB 351eMeHTOB VIIB - rpynmnei? Kak uzmensorcs
paanychl M MOTEHIIMAIbl HOHU3ALMK aTOMOB 3JIEMEHTOB MOATpYIbl Mapranua? Kakue crenenu
OKHCIIEHHsI HanboJiee XapakTepHbI [l MapraHiia, TeXHelus U peHus?

2. B Buge kakux monos cymiectsytotr Mn(ll), Mn(V1), Mn(VIl), Tc(VII), Re(VIl) B Box-
HBIX pacTBopax? KakoBbl KOOpAMHAIIMOHHBIE YUCIIA 3JIEMEHTOB?

3. IlpuBenuTe BeNMUYMHBI TEIUIOTATOMU3AINH, TEMIIEPATYP TUIABIHUS U KUIIEHUS METall-
JIOB MOArpymIbl Maprania. O0bsACHUTE XapakTep UX U3MEHEHHUs B 3aBUCUMOCTH OT BO3pACTaHUs
MOPSIKOBOTO HOMEpA 3JIEMEHTA.

4. Tlonb3ysack Tabnuueil «CTaHgapTHBIE 3JIEKTPOIHBIE TOTEHIIABI» HEKOTOPBIX OKUCIIH-
TEIbHO—BOCCTAHOBUTENBHBIX cucTeM [Tadu. Ne 12 (1)] mpuBeauTe 3HaU€HUS CTAaHAAPTHBIX OKHC-
JUTEIbHX MOTEHLUAIOB COOTBETCTBYIOUINX MOIYypeaklnid, MPOTEKAIOIIMX B KUCIONW cpene, s
cuctem: Mn?*/Mn, TcO4/Tc, ReOs/Re.

- Kax usmensiercss xummueckasi akTUBHOCTb B psity Mn - Tc — Re? IIpuBenute npumMepsl
peaKkui.

- BzaumogeiicTBue mMapranna c pa30aBIeHHON 1 KOHIEHTPUPOBAHHOM COJITHOM, CepHON
¥ a30THOH kucnoramu. HanumuTe ypaBHEHUsI peakiii ¢ yueToM 00pa30BaHUs aKBaKOMILJIEKCOB
Maprasua.

- B3aumopneiicTBHe TEXHEIMs U PEHUS C KUCIOTaMU. B BHle KaKMX HOHOB CYIIECTBYIOT
Tc(VI), Re(VIl) B BogHbIX pacTBOpax?

5. IlpuBenure mpuMepsl peakivii TUHAPOIN3a COeTMHEHUI MapraHia.
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6. Kak u3MeHsI0TCS KUCIOTHO—OCHOBHBIE CBOMCTBA OKCHIOB MapraHiia B psy:

MnO — Mn203 - MnO2 — MnO3 — Mn,0O7.

7. BoccranoButenbHbie cBoiicTBa coequaenuii Mn(ll).

8. OxapakTepusyiTe OKHUCIUTEIbHO—BOCCTaHOBUTENbHBIE cBolicTBa MnO2, Kakue ycio-
B HEOOX0auMBbI [Tst iepeBoa coeauneruit Mn(1V) B mpoussoausie Mn(I1) u Mn(V1)? Ipuse-
JAUTE IPUMEPBI PEAKLIAMN.

9. Ipusemute 3HAYEHUS P 2980Ty PEAKIIMI THIIA

D04 +4H"+3e=202+2H0

JUIS Maprasiia, TeXHeuus U peHus. J{is Kkakoro U3 ykazaHHBIX 3JIEMEHTOB HanOoJiee Xapak-
tepHo npespaiienue D02 BD04, 1.e. mepexon I(1V) B D(VII).

10. Kak u3MeHsI0TCsI KUCIIOTHO—OCHOBHBIE CBOICTBA TMAPOKCUIOB Mapratia B psy:

Mn(OH)2 - Mn(OH)4 — H2MnO4 - HMnOs4,

11. TpuBemute npumepsbl OuHapubix coeaunenuit TC(VI) u Re(VI) u aHHOHHBIX KOMITIEK-
coB Mn(VI), Tc(VI) u Re(VI).

12. MosxHO 0kuiaTh, 4to HoH MNOs2TIpsBIsET OKUCIHTENbHbIE H BOCCTAHOBHTENbHBIE
CBOWCTBA, COOTBETCTBYIOIIME MOHMKEHUIO U TOBBIIICHUIO CTENICHH OKUCIECHUs MapraHma. Ka-
KOBBI yCJIOBHs TIepeBoza nona MnO4> B Mn?*, 8 MnO2 1 8 MnO4? TIpuBeauTe npuMepsl peak-
1005178

13. TlpuBeaute mpuMepbl COCTUHEHUI U COOTBETCTBYIOIIMX UM aHHOHHBIX KOMIUIEKCOB
Mn(VII), Te(VIl) u Re(VIl). KakoBbl KHCIOTHO—OCHOBHBIC CBOMCTBA OMHAPHBIX COCAMHEHUN
3(VII)? llpuBeaute ypaBHenus peaxiuii 207 u DOF3 ¢ Bo1oi.

14. Kaxkas cpena 6maronpusrcTByer peakiusam nepexona MnOs s [Mn(H20)6]?*, MnOs B
MnO2, MnO4 B MnO4%? IIpuBeauTe NprMEpHI peakiuii. B kakoi cpeae — KUCIIo# WK IISIIOYHOM
— okuciuTenbHbIe cBoiicTBa MNO4 mposiBisitoTCst B O0JbINeH cTeneHun?

15. Haxoxnenue metaios VIIB - rpynnet B npupone. [lonydenune dpeppomapranna. Me-
tonbl noxyderust Mn, Tc u Re B npombinuiennoctu. [Ipumenenne meTaiios.

JlabopaTopHble ONBITHI:
[TpakTukym no obmieit n Heopranndeckoit xumuu: Ilocodue ans cTyaentos By30B / B.J.
®ponos, T.M. Kypoxtuna, 3.H. IsiMmoB u np.; nox pea. H.H. ITaBnosa, B.1. ®ponosa.-
M.: Opoda, 2002.- 304c.
JLP. Ne 36. c. 243, on. 2, 3,4, 5 a, 6, 8.
3agauu no reme: Metasnl VIIB — rpynn

1. s mpurotosnenus 200 M pacTBopa cyibdaTta xkenesa Obuia B3sita HaBecka FeS04-7H20 mac-
coit 27.80 . Kaxkoii o6bem 0.1 H. pacTBopa nepmaHnranara kajius HoTpedyeTcs Ha OKUCIIEHUE
xene3a B 50 My aToro pactsopa?

2. Cmech nepMaHraHata Kaiaus U Mena maccoit 11,32 r pacTBopuiy B U30bITKE COMSTHON KUCIIOTBI.
[Tpu sTom BeIenUIOCH 3,36 71 Ta3000pa3HbIX BemecTB. OnpeieuTe MacCOBbIE 10TM KOMIIO-
HEHTOB MCXOTHON CMECH.

Oteet: ® (KMnOa) = 0,558; o (CaCOs) = 0,442.
5.5 IABOPATOPHAS PABOTA Ne5
3JEMEHTHI CEMENCTBA KEJE3A
Bonpocel k 3aHATHIO:

1. KakoBbl 271€KTpOHHBIE (HOPMYIIBI aTOMOB 3JIEMEHTOB TPHA/IbI JKene3a?

2. 3Has oOmue 3aKOHOMEPHOCTH XMMHH (—3J71€MEHTOB, NMpOaHATH3UPYHTE KaK H3MEHS-
I0TCS:

- paiuyChl U OTEHIMAIbI HOHU3AIIMKA aTOMOB JIEMEHTOB TpHUa/Ibl XKerne3a?

- BEJIMYMHBI TEIUIOTATOMU3AINH, TEMIIEPATYP TUIABIHUS U KUTICHUS METAJIOB C BO3pacTa-
HUEM MOPSAAKOBOIO HOMepa 3JEMEHTa.

3. Kakwue crenenu okucieHUS HanOoJIee XapaKTePHBI JIJIS JKele3a, Ko0aabTa, HUKeIs?

4. PeaknoHHas cOCOOHOCTh METAJIOB. B3aumoseiicTBue xenesa, KoOanbTa, HUKEIS C
pa30aBiIeHHOH COJIIHOM U cepHOM kucinoTamu. Hanummre ypaBHeHHs peakiiuii ¢ yuerom oOpa-
30BaHUs AKBAKOMILIEKCOB.
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5. B dewm 3akitouaercs nmacCHBUPOBAHUE METAIIIOB?

6. B Buze kakux komruiekcHbix noHOB cymiectBytoT Fe(ll), Fe(lll), Fe(V1), Co(ll), Co(lll),
Co(1V), Ni(ll), Ni(IV) B Bogusix pactBopax? KakoBbI KOOpAMHAIIMOHHBIE YHCIIA JIEMEHTOB?

7. KHCIOTHO—OCHOBHBIE ¥ OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC CBOWCTBA OKCUIOB U THJI-
POKCHJIOB kene3a, kobanbTa, Hukens. [loaTBepauTe ypaBHEHUSIMU PEaKIUil.

8. KauectBeHnble peakuuuu Ha HoHbl Fe?*, Fe3*,

9. IlpuBenute ypaBHEHUS TUIPOJIM3A COJEH Kele3a, KOOaIbTa, HUKEIS.

10. Tonyuenue u cBoiictBa coeaunenuii Fe(VI). IMonw3ysice Tabnuieit “CraHmapTHbIe
3IEKTPOAHbBIE MOTEHI[UAIBI HEKOTOPBIX OKUCIUTEIbHO—BOCCTAHOBUTENBHBIX cucTeM [Tadi. Ne 12
(1)] mpusenuTe 3HaUeHHUE (208 COOTBETCTBYIONIUX MOTYPEAKIIHiA, IPOTEKAIOINX B KHCIIOH cpeie,
st cucteM: FeQ42/ Fe¥*, MnO4/Mn?*, Cr,07%/Cr3*. Cuenaiite BBIBOI 00 OKHUCIMTEIBHOM CIIO-
cobHocth okcodepparos (VI), okcomanranatos (VII) u okcoxpomatos (V).

11. HaxoskaecHue MeTaJUIOB TpHaja kene3a B npupoje. Crocodsr momyuenus Fe, Co, Ni B
MPOMBINIJICHHOCTH.

12. TlpakTtuueckoe NpuMEHEHNE METANIOB U UX CILIaBOB.

13. Buomornyeckas poJib xKenesa.

JlabopaTopHble ONBITHI:
[TpakTukym mo o01meit n Heopranudeckoit xumuu: [locodue st cryneHToB By30B / B.J. ®po-
noB, T.M. Kypoxrtuna, 3.H. [deimoB u np.; nox pea. H.H. Ilasnoa, B.1. ®ponosa.- M.:
Hpoda, 2002.- 304c.
JLP. Ne 37.¢c.248,0n. 1, 2, 3,4,5, 7, 8.
3agauu mo Teme: JIeMeHTHI ceMeliCTBA KeJie3a

1. [Tocne npokanuBanus 0,15 mons (39,405 1) HEM3BECTHOM KPUCTANIMYECKONW COJIM MOTYyYEHO
11,205 r oxcuna meraia, KOTopbiit comepxkan 21,4% kucnopona. B konaeHcare, o0pa3oBas-
HIeMcs MpU OXJIAXKICHUH MapoB, BBIICIAIOMIUXCS B MPOIECCe MPOKAIUBAHUS COJIM, B COCTaBe
KUJKUX BemecTB oOHapyxeHo 17% cepsl u 6,4% Bogopona. Onpenenure GopMyiry KpucTa-
muyeckoit comu.  Oteet: NiSOs- 6 H20.

2. Ilpu peiictBuu ykcycHoi kuciotsl Ha pactBop cod CO(NO2)3 - 4NH3, B koTOpom He 0OHapy-
JKEHO MOHOB KOOAJIbTa U CBOOOTHOTO AaMMHAKa, BBISBIICHO, YTO TOJIBKO OJMH HUTPUT-HOH Pa3-
pyLIaeTcs ¢ BhIICTICHHEM OKCUAOB a30Ta. Mi3MepeHue 31eKTpUIecKoi MPOBOAMMOCTH MOKA3bI-
BaeT, 4YTO COJb pacmajgaeTcs Ha JBa WoHa. Hammmure dopmyny comm. OTBert:
[Co(NO2)2(NHz)4]NO2.

3. Ilpu pacTBOpeHUH B COISTHOW KUCIOTE 2,79 T CMECH MOPOIIKOB IIMHKA U XKeJle3a BIICITHIOCH
1,008 11 Bomopona (H.y.). Onpenenuts coctaB B3sToi cmecu. OtBeT: m (Zn) = 1,95 r; m (Fe) =
0,84 r.

4. Ilpu BoccranoBnenuu 4,72 T cmecu xenes3a, okcuaa xenesa (1) u (II1) Bogopogom o6paszosa-
nock 3,92 rxenesa. Eciu To e KoandecTBo cMecu 00pabdoTaTh U30BITKOM pacTBOpa cyib(ara
MeJTi, TO Macca yBennuuBaetcs 10 4,96 . Onpenenute coctaB ucxoaHoi cmecu. Oteet: m (Fe)
=1,68 r; m (FeO) = 1,44 r; m (Fe203) = 1,6 T.

2. OarHAKOBOE JM KOJHUYECTBO CEPHOU KHUCIOTHI MOTpedyeTcs /i pacTBopeHus 40 r HUKens,
€CJIM B OJTHOM CJTy4ae B3sTh KOHIICHTPUPOBAHHYIO KUCIIOTY, a B IpyroM — pazbasieHayo? Ka-
Kas Macca CepHOM KUCIIOTHI TIOWIET Ha OKUCIICHHE HUKETS B KaXI0M ciiydae?

3. HaxoxaeHue MeTajuioB Tpuaja skene3a B npupoze. Crocoosr momydenus Fe, Co, Ni B mpo-

MBIIICHHOCTH.
. [IpakTHYeckoe MpUMEeHEHUE METAUIOB U MX CILIABOB.
. buonoruueckas poinb xenesa.
5.6 JABOPATOPHAS PABOTA Ne6
ME/lb, CEPEBPO U UX COEJIUHEHUSA
Bomnpocsl Kk 3aHATHIO:

1. KakoBbI 2J€eKTpOHHBIE (DOPMYITBI AaTOMOB JIEMEHTOB MOATPYIIIHI METU?

2. 3uas o0mme 3aKOHOMEPHOCTH XMMHHU (— 3JIEMEHTOB, MPOAHATU3UPYITE KaK W3MEHs-

IOTCSI:

(2l
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- paAnyChl U IOTEHIMAJIBI MOHU3ALMKA ATOMOB 3JIEMEHTOB ITOATPYIIIIBI MEIN?

- BEJIMYMHBI TEIUIOTaTOMU3ALNH, TEMIIEPATYp IJIABIHUS U KUIIEHUs] METaIOB C BO3pacTa-
HUEM MOPSAKOBOIO HOMEpA 3JIEMEHTA.

3. Kakwue crenenu okucieHus Hanbosee XapaKTepHbI JUI MeId, cepedpa, 30J10Ta U 4eM
9TO O0BsICHAETCS?

4. PeakumonHas crtocoOHOCTH MeTaIIOB. B3aumoelictBue Meau, cepedpa, 300Ta C mpo-
CTBIMH BEILECTBAMHU, IIEJIOYaMHU, KUCIOTAMU U CMECSIMU KHc0T. HanmumuTe ypaBHeHUs peakuuit
¢ yueToM 00pa30BaHUsI KOMIUIEKCHBIX HOHOB.

5. Tlomyuenue ruapoKCUIOB Menu, cepedpa, 30710Ta. KakoB KUCIOTHO-OCHOBHBIN Xapak-
Tep 3TUX ruapokcuoB? KakoBa ux ycToiuyuBOCTbH?

6. Ecnu neiicrBueM menoun Ha CuSO4 ocaanuTh TMAPOKCUA MEIH, a 3aTEM NIPOKUIIATUTD
IIOJIyYEHHYI0 CUCTEMY, TO 0caaok uepHeeT. [louemy? IlpuBeauTe ypaBHEHUS peakLnil.

7. Hamumure ypaBHEHHUs peakLUil pacTBOPEHUs TMAPOKCHJA MEIU B KHUCIOTE U B pac-
TBOPE aMMHaKa.

8. Ilomyuenue rugpokcuioB cepedpa, 30;10Ta. KakoB KHCIOTHO-OCHOBHBIN XapakTep 3TUX
ruapokcuioB? KakoBa ux ycToiuymBoCTh?

9. [TIlomyuenue, cTpoeHue, CBOMCTBA KOMILJICKCHBIX COEIUHEHUN Meau, cepedpa, 30J10Ta.
IIpuBennTe ypaBHEHHUs peakLMil.

10. INouemy ammmakar cepedbpa HEyCTOMUUB B KUCIIBIX cpeax?

11. B pacrBope non Cu* HEeyCcTOHUMB — OH JIMOO JTUCIPOTIOPIIUOHUPYET, JTIUOO OKUCIIAETCS
KHCJIOPOJIOM, HOB HEPACTBOPUMBIX COJIAX OH MOXET CyIeCTBOBaTh. OHON U3 TAKUX COJICH ABJIA-
erca Cul (ITP = 1-10!2). HanumuTe ypaBHeHHs OKHCIUTENLHO- BOCCTAHOBUTEIBHOM PEaKIuu,
npoTekaroieit npu nodasienun pacrsopa Kl k pacrsopy cynbdara meau.

12. Ha3zoBuTe BayKHEHIIHE CIUIABBI MEIH U YKAKHUTE UX MPUMEPHBIN COCTAB.

13. Kakue mpouecchl IPOUCXOAAT IPU IEKTPOJIN3E PACTBOPOB CyJIbhaTa MEAU: a) C Me-
HBIM; 0) C IUTATUHOBBIM JJIEKTPOIAMH?

14. B uem 3akmrovaercs padpunupoBanue Meau? UTo mpoucXoIuT MpHU 3TOM C C COAepKa-
HMIMMKCS B YCPHOBOW Meau mpumecsimu Ooiee akTiBHBIX (ZN, Ni) u MeHee aktuBHbIX (Ag, HQ)
MeTaioB?

15. 3akoHu4uTe ypaBHEHMsI peakluii U pacCTaBbTe KOA(DPUIIMEHTHI:

Ag20 + H02 —
AgBI' + Na28203(n36HT01<) -
Cu+ KCN + H20 —

16. 3akoHumTe ypaBHEHHS PEAKIUH U PacCTaBbTE KOOPPHUIIMEHTHI:

Au(OH)3 + HClxonn) — Au + NaCN + 02 + H,0 —

AuCls + H202 + KOH — AuCls + SnCl; + H.O —

3agauu mo teme: Menb, cepedpo U UX COCAUHEHUS
1. [Tpu B3aumopeiictBuu 10 r amanbraMbl HATPHUs C BOJOM MOTYUYEH PacTBOP Iesnoqn. J1jis
HelTpanu3anuu 3Toro pactsopa norpedosanocs 50 ma 0.5 H pactBopa kucnotsl. OnpenennTtsb
MIPOLICHTHOE COJIepXKaHue HATpHs (TI0 Macce) B aMajibrame.

2. 25 mn pactBopa CUuClz Bernennnu u3 pacteopa Kl0.3173 ruoga. KakoBa MoJsipHOCTB
pactBopa CuCl»?
3. CrnaB amoMuHMS U Meid 00paboTanu n30bITKOM pacTBopa mienoun. [Ipu aTom Bbize-

auiiock 5.6 1 raza. HepactBopusuniicss ocaok oTGUIBTPOBAIN, TPOMBUIN U PACTBOPHIIN B a30T-
HOM KucioTe. PacTBop BeIapuiy 10cyxa, 0caJoK MpoKanuiau. Macca nojy4eHHOr o poIyKTa co-
crasmia 1.875 r. KakoBa MaccoBas qoJist MeIH B cIuiaBe?

4. Kakoii 06beM 8 %- Horo pacTBopa a30THOM KUCIOTHI (p =1.04 1/Mi) notpeOyercs s
pactBopenus 24 T menu? Kakoit 00beM raza npu 3TOM BBIIETUTCS?
5. W3 HaBecku ynaTyHu Maccod 1,6645 r nmpu anamuze noiydeno 1.3466 rCu(SCN). u

0.0840 rSnO,. BeramcauTe MacCOBYIO JIOJII0O MEIH, OJOBAa W IMHKA B aHAIU3UPYEMOH mpooe.
Otgert: 28.77% (Cu), 3.98% (Sn), 67.25% (Zn).
JlabopaTopHble ONbITHI:
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[TpakTuxym o o0mieit u Heopranudeckoi xumun: [locodue as ctynentos By3os / B.1. ®pornos,
T.M. Kypoxtuna, 3.H. JleimoB u 1p.; nox pea. H.H. ITasnosa, B.U. ®ponosa.- M.: JIpoda, 2002.-
304 c.

JLP. Vo 38. c. 252. on. 1,4, 5, 6, 7, 8.

5.7 JABOPATOPHAS PABOTA Ne/
I[IUHK, KAIMUWM, PTYTh 1 UX COEJJUHEHUSI
Bonpocsl k 3aHATHIO:

1. KakoBblI 27€KTpOHHBIE (HOPMYJIBI aTOMOB 3JIEMEHTOB MOATPYIIIHI [IMHKA?

2. 3Has 001IMe 3aKOHOMEPHOCTH XUMUU (— 3JIEMEHTOB, POAHATM3UPYHTE KaK H3MEHSFOTCS:
- paAnyChl U TOTEHUUAbl HOHU3AIIMA ATOMOB AJIEMEHTOB MOATPYIIIHI IIUTHKA?

- BEJIMYMHBI TEIUIOTATOMU3ALMH, TEMIIEPATYp IJIABIHUS U KUIIEHHUS] METAJJIOB C BO3pacTa-

HUEM MOPSAKOBOIO HOMEpA dJIEMEHTA.

2. Kakue crernenu okucieHus: HanOojee XapakTepHbl A [IUHKA, KaIMUs, PTYTH U 4eM
9TO 00BsICHAETCS?
3. PeakuronHas crnocoOHOCTh MeTauioB. B3aumoneicTBue ¢ MpOCTBIMHM BELIECTBAMU,

mej1o4aMu, KMCJIOTaMH U CMECAMUM KUCJIOT. Hanummure YpaBHCHUA peaKHI/Iﬁ C y4eTOM o6pa30Ba—
HUS KOMIIJICKCHBIX HOHOB.

4. [Tosrydyenue ruapokcnoB. KakoB KMCIOTHO-OCHOBHBIM XapaKTep 3TUX TMAPOKCUAOB?
KakoBa nx ycToluuBoCTH?

S. Hanummre ypaBHeHuUs peaklMid pacTBOPEHMs TMAPOKCHIA IUHKA B KUCJIOTE U B pac-
TBOPE aMMHAaKa.

6. [Tosryuenue, cTpoeHHE, CBONCTBA KOMIUIEKCHBIX COCAVMHEHUM LIMHKA, KaIMUs, PTYTH.
IIpuBennTe ypaBHEHHUs peaklMil.

7. HazoBuTe BaxHEHIINE CIIaBbl IMHKA U YKAXXHUTE UX IPUMEPHBII COCTAaB.

8. Kaxkue mporeccs! IpOUCXOIST IPH IEKTPOIN3E pacTBOpa Cyibpara nuHKa?

9. HaxoxneHne B npupo/ie ¥ NOIyYEHHE METAJIOB.

JlaGopaTopHbIe ONBITHI:
[TpakTukym o odeit u Heopranudeckoi xumuu: [locobue nmns crynentos By3os / B.H. ®ponos,
T.M. Kypoxtuna, 3.H. IsimMoB u n1p.; nox pea. H.H. [1aBnosa, B.1. ®ponosa.- M.: [poda, 2002.-
304 c.
JLP. Ne 39. c. 258. on. 3,4, 5, 7, 9, 10.

5.8JIABOPATOPHAS PABOTA N8
JJAHTAHOUJbI U AKTUHOMH/AbI
Bonpocsl k 3aHsTHIO:

1. ITepexonnbie snementsl. [lonoxxenue B Ilepuonnueckoit cucteme. OcOOEHHOCTH BIIEK-
TPOHHOTO CTPOCHUS aTOMOB 3JieMeHTOB f-cemeiicTs. IlpuBenuTe 37CKTPOHHBIC POPMYJITBI AaTOMOB
€BpOIUs U ypaHa.

2. KaxoB xapakTep H3MEHEHUS OpOUTAIBHBIX PAANyCOB M YHEPTUH HOHU3AINY aTOMOB dJIe-
MmeHTOB f-cemeiicTBa?

3. Uem 00yCIOBIIEHO BEChMa 3HAYUTEIHHOE CXOACTBO XUMHUECKUX CBOWCTB JIAHTAHOHUIOB?
Kakue u3 HuUX MOTYT NpOSABIIATH JONOJIHUTEIbHBIE CTENIEHN OKUCIIEHUS U Kakue? KakoBbl KOop-
JTUHAIMOHHBIE YK CIIa JIJAHTAHOUIOB.

4. B oTimuue OT psJoB p- U U-3J€MEHTOB, YBEIMYCHUE YHCIIA JICKTPOHOB B aTOMaXx JIaHTa-
HOWJIOB HE IPUBOJUT K YBEITMUEHUIO CTETIEHN OKHCiIeHus B psaay Ce — Lu. OObscHUTE NPHUUNHY
3TOrO.

5. BropuuHas 1 BHYTpeHHSsI IEpUOANYHOCTH. 1IX 00yCI0BIE€HHOCTD 3JI€KTPOHHBIM CTPOE-
HUEM aTOMOB y1eMeHTOB. KoHnTpakunonHas aHanorus. 3¢(eKkT mpoHUKHOBEHHS JIEKTPOHOB K
ATpY.

6. XuMu4eckue CBOWCTBA JJAHTAaHOUIOB. Peakiuy ¢ HeMeTayuiaMu, BOAOH, pa30aBIeHHBIMU
U KOHIIEHTPUPOBaHHBIMU KHcioTamu. [IpuBeauTe ypaBHeHUs peakiuii.
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7. Kak u mouemy MeHsI€TCSl OCHOBHOM XapakTep TMAPOKCUIIOB MPHU MEpexoie OT CKaHAUs
K JJAHTAaHY M OT JIaHTaHa K JIIOTeUi0?

8. Kak OyieT MeHsThCS, IPU MPOUUX OJUHAKOBBIX YCIOBUX (KakuXx?), CTEIIEHb THIPOIN3a
COJIEH B psAly JIAHTAHOUIOB?

9. OkuCIUTENbHO-BOCCTAHOBUTENLHBIE CBOMCTBA COSAMHEHUI JTJAHTAHOUI0B.

10. Cynwdar uepus (I11) okucnsercs B METOYHON Cpeie KUCIOPOIOM BO3TyXa B THAPOK-
cun uepus (IV). Kak Bener cedst moayyeHHbIH THAPOKCH 110 OTHOIICHUIO K KOHIICHTPUPOBAH-
HOM cousisHON kuciote? HanmummuTe ypaBHEHUsI peakuil.

11.3akoHunTe YpaBHCHUS peaKIuil U moaoepuTe KodPPUIIMeHTHI:

KMnOs + Ce2(SO4)3 + H2SO4 — ...
Ce(S04)2 + FeSO4 + HSO4 — ...
12. 3akoH4uTe ypaBHEHUS pEaKIHii U MoaA0epuTe KOIPPUIIHMECHTHI:
UO: + HCI + HNO3 (xorm) — ...
U(SOs)2 + KMNO4s + ... — ...

13. OxapakTepu3yiiTe KHCIOTHO-OCHOBHBIE cBoricTBa UQ3, 0Opasyroimero mpu B3amMo-
JeMCTBUY C MUHEPAJIBHBIMHU KHCIOTaMH COJIHM JUOKCOYpaHa, a MU CIUIABJICHUH CO MIeT0YaMU —
ypaHatel. HanummTe ypaBHEHUs COOTBETCTBYIOIIUX PEAKIIUM.

14. Tlono6Ho d-3ementam VI rpynmsl ypan oOpasyer auypaHat amMmonusi. Hanummre
PEaKIUIO €ro TEPMUUECKOT0 PA3JI0KEHHS U CPABHUTE €€ C COOTBETCTBYIOIIMMH PEAKIIUIMU JIU-
XpomaTta U BoJib()paMaTa aMMOHUS.

15. Hanumure ypaBaenus peakiuit AmMO2C CONSHOM U CEPHOI KUCTOTaMH.

6 IMJAKTUYECKHUE MATEPHUAJIBI 1JIs1 KOHTPOJISAA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OneHo4Hble CpeacTea, mMoKa3saTeJiM U KPUTCPUHA OUCHUBAHUA KOMIIeTeHInii

HNuaexce
KOMILE Ouenounoe IToka3zaTenn Kpurepun ouennBanus
CPeacTBO OLICHMBaHUS ¢()OpMHUPOBAHHOCTH KOMIICTCHIM I
TeHIHMH
I1K-2 | Oruer mo na- | Hwuskuii — HEy#0- | CTaBUTCS, €CIIU AOMYIIEHbI CYIIECTBEHHBIE
OoparTopHoOi BJIETBOPUTEJIBHO | OMIKOKH (B X0JI€ KCIIEPUMEHTA, B 00BsICHE-
pabote HUH, B 0QOpMIICHUH paboThl, O TEXHUKE 0e3-

OIIACHOCTH, B paboTe ¢ BeLleCTBAMU U IPUOO-
paMu), KOTOpbIE€ HE MCTIPABIISIFOTCS 1aXe 10
YKa3aHHUIO IIpenojaBaTes.

[ToporoBbliif — y10- | CTaBUTCS, €CIIM JOIMYIIEHbI OJHA-/[BE CYIle-
BJICTBOPUTEIIHO | CTBEHHBIC OIIMOKH (B X0JI€ HKCIIEPHMEHTA, B
00BsICHEHUH, B 0OPMIIEHUN PabOTHI, MO TeX-
HUKE 0€30MMacHOCTH, B paboTe C BeleCTBaMU
U Iipubopamu), KOTOpbI€ UCIIPABISAIOTCSA C TIO-

MOIIBIO MTPEToaBaTells.

bazoBelii — xoporio | a) paboTa BEIIOIHEHA MPaBUIIbHO, 0€3 cyle-
CTBEHHBIX OIINOOK, C/IeJIaHbl BBIBOJIBI,

0) JIOITyCTUMBI: HETIOJIHOTA ITPOBEJICHUS UITH
oopmMIIeHHUs SKCIIEpUMEHTA, O/IHA-/IBE HECYIIIE-
CTBEHHbIE OLTMOKH B MPOBEICHUN WM OopmIIe-
HUM SKCIIEPUMEHTA, B TIpaBUJIaX pabOTHI C Belle-
CTBaMH M MpuOopamu

Bricokuit — oT1- a) paboTa BBINOJIHEHA [TOJHO, TPaBUIILHO, 03
JUYHO CYULIECTBEHHBIX OLIMOOK, C/I€TaHbl BHIBODI;

0) SKCIIEpHMEHT OCYIIECTBJICH 10 IUIaHy C y4e-

TOM TEXHHUKH O€30ITaCHOCTHU U MPaBUi pabOThI €

BEILIECTBAMH U ITPUOOpaMH; B) HIMEIOTCS
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OpraHM3aIIOHHBIE HAaBBIKU (IIO/ICPKUBACTCS
YHCTOTA PaboyUero MecTa U MopsIoK Ha CTOJIE,
HKOHOMHO MCIOJIb3YIOTCS PEAKTUBBI).

IIK-2 | KonTponsHas | Hwuskuii — Heya0- | DOMYCTHII YMCIO OMIMOOK M HEJ0YETOB MPEBOC-
pabota BJIETBOPUTENILHO | XOASIIEe HOPMY, IIPH KOTOPOIl MOKET OBITh BbI-
CTaBJICHA OLIEHKA «3»
[Toporossrii — €CJIM CTYJEHT MPAaBUJIbHO BBINOJIHUII HE MEHEE
yIOBJIETBOPH- MOJIOBUHBI pabOTHI WK JOMYCTUII: HE OoJiee
TEJIbHO IBYX TPyOBIX OMKOOK; WK He 00Jiee 0THOM
rpy0oii 1 01HOM HEerpyOOoil OMIMOKHU U OJHOTO
He/loueTa; UM He OoJiee IByX-TpeX HErpyObIX
oImMOO0K; UK OJTHON HErpyOOil OIITMOKH U Tpex
HE/I0YETOB; WM MIPU OTCYTCTBUH OIINOOK, HO
IIPU HAJIMYUU YEThIPEX-TATH HEAOUYETOB.
ba3zoBblii — x0- CTYJICHT BBIIIOJIHII PabOTy MOJHOCTHIO, HO
poio JIOTIYCTHJI B HEl: He OoJiee 0JTHON HerpyOoit
OLIMOKHU M OJJHOTO HEJ0YETa WU He OoJiee
JIByX HEJ0YETOB
Beicoknii — 0T1- pabota BeImosHeHa 6e3 OMIMOO0K, yKa3aHbl BCE
JUYHO pacueTHbIe (HOPMYIIbI, €IUHUIIBI U3MEPEHUS,
0e3 omMOOK BBIMOIHEHBI MATEMAaTUYECKHUE pac-
YeThl
[IK-2 | YueOHbIe 3a- Huzkuii —Heyno- | AOMYCTHII YKCIIO OIMIMOOK U HEJ0UETOB MPEBOC-
Ja4u BJICTBOPUTENILHO | XOAsIIee HOPMY, IIPU KOTOPOIH MOXKET OBITh BbI-
CTaBJICHA OLIEHKA «3»
[Toporossrii — CTYJEHT NMPABUIHHO BBIMOJIHII HE MEHEE MOJIO-
yJI0BJIETBOPH- BUHBI pabOThI WK JOMYCTHII: HE OoJiee ABYX
TEJIBHO rpyObIX OmKOOK; MK He OoJsiee 0JIHOM rpyOoi
Y OJJHOW Herpy0Oo# OIMOKH U OJAHOTO HENl0-
4eTa; WK He 0osiee ABYX-TPeX HErpyObIX OIIM-
00K; UJIM OJJHOW Herpy0oil oIMOKH U Tpex
HEJI0YeTOB; WX IPU OTCYTCTBUM OIIUOOK, HO
IIPY HAJTMYUHU YETHIPEX-TISITH HEJJOUETOB.
ba3oBbIii — x0- CTYJICHT BBINIOJHII padOTy MOJHOCTHIO, HO JI0-
po1io MyCTUJl B HeW: He Oojee OAHON Herpyooi
OLIMOKH M OJTHOTO HeJloueTa Win He 6oee IByX
HEJ0YETOB
Bricokuii — paboTa BbINOIHEHA O0€3 OUIMOO0K, yKa3aHbl BCE
OTJINYHO pacyeTHble (OPMYJIbI, €TUHULIBI U3MEPEHHUS,
0e3 omMOOK BBIMOTHEHBI MATEMAaTUUECKHUE pac-
YeThl
[1K-2 | Pedepar Huskuit — Heyo- | TeMa pedepaTta He pacKpbITa, OOHApPYKHUBAETCS

BJIETBOPUTEJIBHO | CYHIECTBEHHOE HETIOHMMAaHHUE MPOOJIEMBI.
[Toporossrii — HMMEIOTCS CYIIECTBEHHbIE OTCTYIUIEHHUS OT Tpe-
YZIOBJIETBOPH- 6oBaHMii K peepupoBanuto. B yactHoCTH:

TEJIBHO TeMa OCBELIeHa JUIIb YaCTUYHO; IOMYIECHBI

(hakTHUECKHE OMMOKHU B COACpKAHUH pede-
paTa Wid Mpy OTBETE Ha JOMOTHUTEIIbHBIE BO-
MPOCHI; BO BpEMsI 3aIIUTHl OTCYTCTBYET BBIBOJ.

ba3oBrIil — x0-
pouio

OCHOBHBIE TpeOoBaHUs K pedepaTy u ero 3a-
LIUTE BBIMOJIHEHBI, HO IPU 3TOM JOIMYLIEHBI
He04€Thl. B 4acTHOCTH, MMEIOTCSI HETOUHOCTH
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B U3JI0)KEHNUHU MaTepuaa; OTCYTCTBYET JOrH4Ye-
CKasl MOCJIeZI0BATENIbHOCTD B CYKJICHUSIX; HE
BBIJIEpKaH 00BEM pedepaTa; UMEIOTCS yIyIe-
HUS B 0OPMIICHHUH; HA IOTIOJIHUTENIbHBIE BO-
IIPOCHI NIPH 3AIIMUTE JAHbl HEMIOJIHBIE OTBETHI.

Bricokuii — ot- BBITTOJIHEHBI BCE TPEOOBAHMS K HANMCAHUIO U

JTUYHO 3amuTe pedepara: oOo3HAUeHA MpodiieMa u
000CHOBaHa €€ aKTyalIbHOCTh, CACTaH KPaTKUi
AHAJIN3 Pa3JIMYHBIX TOYCK 3pPpCHUA HAa paccMar-
pHUBacMyo IpoOIeMy U JIOTUYHO U3JI0KEHA CO0-
CTBEHHAs MO3ULUS, CHOPMYITUPOBAHBI BHIBOJIBI,
TEMa PacKphITa MOTHOCTHIO, BBIIEPIKAH 00BEM,
coOuroIeHbl TpeOOBaHUSI K BHELIHEMY O(OpM-
JICHUIO, TAaHbI TPABUJIHHBIC OTBETHI HA JIOTIOJTHU-
TCJIbHBIC BOIIPOCHI.

6.2 IIpomMe:kyToUHas aTTECTAIMS CTY/IeHTOB MO TUCIHUILINHE

Kpurtepun onieHuBaHNS YCTHOTO OTBETA HA IK3aMeHe

Ouenka «5» (OTJIMYHO) CTaBUTCSA, €CIIU CTYJEHT:

1. OJIHO pacKphITO cofiepKaHUEe MaTepuasa OusieTa;

2. marepuay M3J0XKEH I'PaMOTHO, B OIPEIEICHHON JIOTUYECKOW I10CIIEN0BATEIbHOCTH,
TOYHO MCIIOJIb3YETCS TEPMUHOJIOTHS;

3. IOKa3aHO YMEHUE WUIFOCTPUPOBATH TEOPETUUECKHE MTOJIOKEHNS KOHKPETHBIMU IIPUME-
pamu, IPUMEHSATh UX B HOBOM CUTYalluy;

4. MpOJIEeMOHCTPUPOBAHO YCBOCHHE PAHEE U3YUEHHBIX COIYTCTBYIOLIMX BOIPOCOB, chop-
MHPOBAaHHOCTb M YCTOMYMBOCTb KOMIIETECHIINI, YMEHUI U HAaBBIKOB;

5. OTBET MMPO3BYYaJ CaMOCTOSITEIbHO, 0€3 HABOAIIUX BOIPOCOB;

6. IOIyILEHbI O/1HA — IBE€ HETOYHOCTH IPU OCBELIEHUH BTOPOCTEINIEHHBIX BOIPOCOB, KOTO-
pBI€ UCTIPABIIAIOTCS 110 3aMEYAHUIO.

Ouenka «4» (XOpo10) CTaBUTCS, €CIIH:

OTBET CTYJICHTa YAOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY «5», HO MPH 3TOM
UMEET OJMH U3 HEJIOCTATKOB:

1. B U3J10’KEHUH JIOMYyIIEHb!I HEOObIINE MPOOEIbl, HE UCKA3UBILUE CO/IEPIKaHIE OTBETA;

2. TomyUIeHbl OJIMH — JBa HEJI0UeTa IIPU OCBELIEHHH OCHOBHOIO CO/IEpP KaHMsI OTBETA, HC-
IIPABJICHHBIE 10 3aMEYAaHUIO JK3aMEHATOPA;

3. JomylieHsl ommoOKa Wi 0osiee JByX HEJOUETOB MPU OCBEIIEHUH BTOPOCTETIEHHBIX BO-
IIPOCOB, KOTOPBIE JIETKO UCIIPABIIAIOTCS 110 3aMEYAHUIO dK3aMeHaTopa.

Ounenka «3» (y10B/J1eTBOPUTEIbHO) CTABUTCS, €CIIU:

1. HETIOJIHO MJIN HETIOCIIeI0BAaTEIbHO PACKPBITO CO/IEpKaHNe MaTepHaa, HO OKa3aHo 00-
1iee MOHMMaHUE BOMPOCA M MPOJAEMOHCTPUPOBAHBI YMEHHUS, JOCTATOUHBIE NI JalIbHEHIIEro
YCBOEHHS MaTepHaa;

2. IMEJNCh 3aTPyIHEHUS WIH JOMYIIEHbI OIIMOKU B ONPEENIEHUHU OHATUH, UCTIONb30Ba-
HUU TEPMHUHOJIOTUH, UCIIPABJIEHHBIE I10CJIE HECKOIBKUX HABOAIINX BOIIPOCOB;

3. IpU HETIOJTHOM 3HaHUH TEOPETUIECKOTO MaTepralia BhISIBJICHA HEJOCTATOYHAsT CPOPMHU-
POBAHHOCTh KOMIIETEHIINH, YMEHUM U HAaBBIKOB, CTYJEHT HE MOXKET IPUMEHUTH TEOPUIO B HOBOM
CUTYallUH.

Onenka «2» (Hey10BJICTBOPHUTEJIBHO) CTABUTCSI, €CIIH:

1. HE pacKpBITO OCHOBHOE COJIep KaHNE yueOHOTo MaTepHarna;

2. 06HapyKEeHO He3HaHKE WM HETTOHUMaHKe 00JIbIIei niIi Hanbosee BaXKHON 4acTH yueo-
HOT'O MaTepHana;

3. IomyIIeHbl OMOKH B ONIPEeICHUH MOHATH, IPU HCIIOJIb30BaHUH TEPMUHOJIOTUH, KO-
TOpbIE HE UCIIPABIIEHBI [TOCIIE HECKOJILKUX HABOJASIIUX BOIIPOCOB.
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4. He chOpMUPOBAHBI KOMIIETEHIIUN, YMEHHUS U HABBIKH.

6.3 TunoBblie KOHTPOJIbHBIC 3aJaHUA UJIX HHbIC MaTepUuaJIbl, HCOﬁXO}lHMLIe AJI OHEHKH
pe3yJabTaTOB OCBOCHUSA JUCHUIIIMHBI

TPEBOBAHUSA K ®OPME OTUYETA 110 JIABOPATOPHOUM PABOTE
®opma otyera. OTUET JOJDKEH COJEPKATh Ha3BaHUE, L1eNb padOThI, ONMMCAHUE XO0/1a Pa-
00THI, CXeMbI TPUOOPOB, pacueTsl, TAOIUILY, rpaduKu 3aBUCUMOCTH, BbIBOA. K mabopaTtopHoii pa-
00Te TOJKHBI OBITH Pa300paHbI BOIIPOCHI K 3aHATHIO.

KOMILIEKT 3AJAHUM JJISI KOHTPOJIBHBIX PABOT
KOHTPOJIBHAS PABOTA Nel
o teme « METAJIJIbI ITIOBOYHBLIX ITOAI'PYIIID»
BAPUAHT Ne 1
3aoaua 1
[Tepexomubie anementhl. [lonoxenne B [leproandeckoit cucreme. OCOOEHHOCTH 3IIEKTPOHHOTO
CTpOEHHS aTOMOB 3J1eMeHTOB d - u f - cemeiicTB. OpOutanbHbie paguychl. BropuuHas u BHyTpeH-
Hsis epuoanyHOCTU. VX 00yCIIOBIEHHOCTD 3J€KTPOHHBIM CTPOEHUEM aTOMOB 3J1eMEHTOB. KoH-
TpPaKIMOHHAS aHaNorus. DPdeKT
MIPOHUKHOBEHUS JIEKTPOHOB K SIPY.
3aoaua 2
a) B3anmopelicTBre Maprania ¢ pa30aBiIeHHON U KOHIIEHTPUPOBAHHON COJISTHOM, CEPHOM U a30T-
HOM kucioTamu. Hamuimure ypaBHEHUS peakiuil ¢ y4eToM 00pa30BaHMs aKBAKOMILJIEKCOB Map-
rasia.
0) B3aumopeiicTBue TexHenus U peHus ¢ Kkuciotamu. B Bune kakux noHos cymectByroT Te(VID),
Re(VII) B BogubIx pacTBOpax?
3aoaua 3
Keneso, conepkapmieecst B 10 M ananuszupyemoro pactsopa FeSO4, okucneno no xenesa (III)
1 OCaXJICHO B BUJIE TUJIPOKCHAA. Macca mpokajaeHHOro ocajaka okazaiach paBHoit 0.4132 r. Bei-
YHUCIIUTh MOJIIpHYIO KoHLeHTpauuto FeSO4 B ucxoaHoMm pactaope.
KOHTPOJIBHAA PABOTA Nel
o teme « METAJIJIbI ITIOBOYHBIX TTOAT'PYIIIT»
BAPUAHT Ne 2
3aoaua 1
Oxkcunsl anemMeHToB d - cemeiicTBa. KucnoTHO-OCHOBHBIE CBOMCTBAa OKCUAOB. X 3aBUCUMOCTB OT
CTENIEHH OKHCJIEHMsI JIeMEeHTa. XMMHUECKHUE CBOMCTBA MOATBEPAUTE YPABHEHUSIMU PEaKIMi Ha
MIpUMEpPE OKCUIO0B JIEMEHTOB MOATPYIINbI MAPTaHIia.
3aoaua 2
a) B3zaumopeiictBue xpoma c paz0aBieHHOM COISHOM U cepHOM Kucinotamu. Hamummure ypaBHe-
HUS PEeaKIMil ¢ yueToM 00pa30BaHUsI aKBAKOMILJIEKCOB XpOMa.
6) B3aumoneiictBue MmonubeHa U BoJab(ppama ¢ KUCIOTaMH.
B Buze xakux nonos cymectBytoT Cr(II), Cr(IIl), Cr(VI), Mo(VI), W(VI) B BogubIX pacTBOpax?
KakoBbI KOOpAMHAIIMOHHBIE YUCIIA JIEMEHTOB?
B) B uem 3akirodaercs nacCUBUPOBaHUE METAIIOB?
3aoaua 3
Yemy paBHa Macca KQIMMHOW CEJIMTPBI, KOTOPAsi paCXOAyeTCsl Ha OJy4eHNE MAHIaHaTa Kajaus 13
TEXHUYECKOT0 JUOKCUJAa MapraHiia Maccoi 4.35 Kr, eciiu IpuMecu B HEM COCTaBIsIoT 12 %?

YYEBHBIE 3ATAYHN

3amauu mo Teme: Merasuibl d-cemelicTBa
1. Cmech xnopunoB amomuaus 1 xpoMma (l11) maccoii 317 r o6paboTtanu U30BITKOM pacTBOpa TH/I-
pOKCHIa Kalus, a 3aTeM U30BITKOM XJIOpHO# Bojbl. K momydeHHOMY pacTBOPY MPHIUIH PACTBOP
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HUTpaTa 0apus 10 MOJHOTO ocaxaeHus 126.5 r kentoro ocagka. Onpenenure MacCOBYIO JIOJIO
XJIOpH/JIA ATFOMHHHUSI B UCXOTHOM CMECH.
2. Kakoii 06bem 0.25 H pacTBOpa nuxpomara Kajaus MoTpeOyeTcs il OKUCIACHUS MOIN/Ia KaJIUS
konuyecTBoM 0.01 Monb? Kakyro KUCIOTY UCTIONB3YIOT JJIsI IOJIKUCIICHUS?
3. IlpoaykTom okuciaeHusd maneneBor KUcioThl apiseTca CO2. CKOIbKO MUJUIIIMTPOB pacTBOpa
1aBesieBoi kuciotsl, cogepxaiero 7 % H2C204-2H20 (p = 1.02), MOXKHO OKUCIIUTH B CEPHOKHC-
noM pactBope npu aericteur 75 mut 0.08 H pactBopa KMnO4?
4. Hexotopsle anieMeHTsl X U Y 00pa3ytoT coequneHus X2V 04, rnem% (0) =39,51% u X207
¢ ©% (0) =42,75%. Onpenenute 3neMeHTH X 1 Y.

Oteet: Na2CrOsu NaxCr207.
6. Omnpenenute 06vembl 2 M pactBopa KOH u 3% - Horo pactBopa H202 (o=1), koTopbie motpe-
Oyrores it peakiuu ¢ cyibdarom xpoma (1) maccoit 200 r.

3agaum no reme: Metasinl VIIB — rpynn

1. ns mpurotornenus 200 M1 pacTBopa cysbdarta sxene3a Obuta B3ara HaBecka FeSO4-7H20 maccoi
27.80 r. Kaxoii 06bem 0.1 H. pactBopa nepMmanranara Kajausi noTpedyeTcsi Ha OKMCIECHHUE JKele3a
B 50 M1 3TOrO pactBopa’?

2. Cmech nepmaHranara Kainus u Mena maccoit 11,32 r pacTBopuin B U30BITKE COMSTHON KHCIOTHL. [Ipu
3TOM BbIIEINIIOCH 3,36 J1 ra3000pa3HbIX BewecTB. OnpeaenuTe MacCoBbIe 0 KOMIIOHEHTOB UC-
XOJITHOM CMECH.

Oteet: ® (KMnOa) = 0,558; o (CaCOs) = 0,442.

3agaum nmo TeMe: DJjieMEHTHI ceMelicTBA KeJie3a

1. ITocne nmpokanuBanus 0,15 moub (39,405 r) Hen3BeCcTHOI KpUCTAIITNYECKON cou oiydeHo 11,205
I' OKCHJIa MeTajlia, KOTopslid comepxai 21,4% kucimopona. B koHaeHcate, oOpa3oBaBIieMcs pu
OXJIQKJCHUH TMAapoB, BBIACIAIONIMXCS B MPOIEcCe MPOKATMBAHUS COJIM, B COCTABE JKUIKUX Be-
niectB oOHapyxkeHo 17% cepsl u 6,4% Bomopoaa. Onpenenure GopmMyTy KPUCTAIUTHYECKOMN COJIH.
Ortser: NiSOgs- 6 H20.

2. Ilpu peiictBum yrcycHo# kuciaoTel Ha pacTBop coiu CO(NO2)3 - 4NHs, B koTopoM He 00HApYKEHO
MOHOB KOOaJIbTa ¥ CBOOOTHOTO aMMHAaKa, BBISIBJICHO, YTO TOJIBKO OJTMH HUTPUT-HOH Pa3pyIIacTcs
C BBIZICIEHHEM OKCUJIOB a30Ta. Vi3MepeHue dIeKTpUIecKoi MpOBOANMOCTH MTOKa3bIBAET, YTO COJb
pacrniagaercst Ha ABa moHa. Hamummre Gopmyiny cou. Otset:
[Co(NO2)2(NHz)4]NO2.

3. Ilpu pacTBOpeHUH B COISTHON KUCIOTE 2,79 T cMecH MOPOIIKOB LIMHKA U KeJe3a Beiaenuoch 1,008
1 Bogopoaa (H.y.). OnpenenuTs COCTaB B3STOH CMECH.
OtBetr: m (Zn) = 1,95 r; m (Fe) = 0,84 r.

4. Ilpu BoccranoBnenuu 4,72 T cMmecu kenesa, okcuaa xxenesa (1) u (II) Bogopogom o6paszoBa-
nock 3,92 r xene3a. Ecnu To ke KonuuecTBO cMecu 00padboTaTh M30BITKOM pacTBOpa cyibgara
MeIu, TO Macca yBenuuuBaercs 10 4,96 r. Onpenennure cocTaB UCXOAHOW CMECH. OtBer: M
(Fe)=1,68 r; m (FeO) = 1,44 r; m (Fe203) = 1,6 T.
7. OnuMHAaKOBOE T KOJIWYECTBO CEPHOM KUCIOTHI moTpedyeTcs s pacTBopenus 40 T HUKens,
€CITM B OZJHOM CJIy4ae B3sITh KOHIICHTPUPOBAHHYIO KHCJIOTY, a B IpyroM — pazbasiennyoo? Kakas
Macca CepHOM KUCIIOTHI TIOKHIET Ha OKUCIICHNE HUKENSI B KaXKIOM ciydae?
8. Haxosxaenue metaiioB Tpuaza skeiesa B npupogae. Crocoosr monyuenus Fe, Co, Ni B mpo-
MBIIIICHHOCTH.
9. IIpakTHyeckoe MPUMEHEHNE METAIJIOB U HX CILJIABOB.
10. buonorudeckas poJib xejesa.

3agaum no reme: Menb, cepedpo M UX COeIMHEHHS
1. IIpu B3ammopeiictBum 10 r amampraMbel HaTpHsl ¢ BOJOW MOJyYEH
pactBop mienoun. /s HelTpanu3zauuu 3Toro pactBopa norpedosanock 50 ma 0.5 H pactBopa
KHCIOTBL. OINpeesnTh MPOLEHTHOE COIepKaHie HAaTpus (110 Macce) B aMajbrame.
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2. 25 m pactBopa CuCly Beimenmmaun u3 pacteopa Kl0.3173 r nona.
Kakoa monsprocts pactBopa CuClz?
3. CrutaB amoMUHUS U Meau o0paboTaau M30BITKOM pacTBOpa IIie-

noun. IIpu 3Tom BeLIEHIIOCH 5.6 11 raza. HepactBopuBImiics ocagok oT(GUIBTPOBAIHN, IPOMBLIH
U paCTBOPUJIM B a30THOM KHcioTe. PacTBOp BhIIapuiM Jocyxa, 0CaoK Npokanuiu. Macca noiy-
YeHHOro npoaykra cocrasuia 1.875 r. KakoBa maccoBas 0J1s1 MeaU B cIuiaBe?

4. Kakoii 06bem 8 %- Horo pacTBopa a30THOM KUCIOTHI (o =1.04 r/mi)
notpedyercs ans pactBopenus 24 T meau? Kakoit o0beM ra3a mpu 3TOM BBLICTUTCS?
5. N3 HaBecku natynu maccoit 1,6645 r npu ananuze nosxydeHo 1.3466
rCu(SCN)2 u 0.0840 rSnO,. Beruucinre MaccoBYIO JA0JII0 ME/IU, OJI0BA U IIMHKA B aHAITM3UPYEMOH
npooe. Ortset: 28.77% (Cu), 3.98% (Sn), 67.25% (Zn).
TEMbBI PE®EPATOB
1. AkxTHHOUIBI
2. Ban-nep-BaanbcoBbl B3auMoieHCTBHS
3. KowmruiekcHble COeIMHEHUS
4, Kiarpatsl
5. JlanTtanoumbl
6. PenkozemenbHbIE 2JIEMEHTHI
7. TpaHcypaHOBBIE 2JIEMEHTHI

MMPUMEPHbBII IEPEYEHBb BOITPOCOB K DK3AMEHY

1. O6mas xapakTepucTHUKa aTOMOB 3JieMeHTOB o0ouHoi noarpynmsl |1 rpynmer. dusn-
YECKHE U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. MICTOPHS OTKPBITUS M HAXOXKACHUE DIIEMEH-
TOB B npupoje. OKcupl, THIAPOKCUABI U COJIM 3JIeMEHTOB nmo6o4Hoil noarpynmsl |l rpynmsr.
CpaBHEHHE CBOMCTB JIEMEHTOB TJIaBHOU M mobouHoii noarpymi |1 rpynmsr.

2. OnoBo, ayutoTponHelie popmbl. Puznyeckre U XMMUUYECKHe cBoicTBa. OKCUIBI U TH]I-
POKCHIBI, HX KHCJIOTHO-OCHOBHBIE U OKHCIIMTEIbHO-BOCCTAHOBHUTEIBHBIE CBOWCTBA. - U [3-0J10-
BSIHHBIE KMCIOTHI. BoccTaHoBUTENNBbHBIE cBOMcTBa coenquHenuit onosa (II). Ilpumenenue u nomy-
YeHHE 0JI0Ba.

3. CBuHen u ero coenuHenus. [lonyuenue, Gpusnueckue 1 XUMUUYECKHE CBOKWCTBA. AJLIO-
TPOMHS CBUHIIA U €T0 COSTMHEHH.

4. O61as xapakTepuCTHKa aTOMOB JIEMEHTOB 100ouHoM noarpynmns! |V rpynnsl. Ousu-
YEeCKHE ¥ XMMUYECKHE CBOMCTB IPOCTHIX BEIIECTB, HX UCIOJIh30BAHNE. XMMH3M UX ITOIYYCHUS U3
OPUPOIHBIX coeAnHeHuil. [IpuMeHeHne TuTaHa, TUPKOHUS, FraQHUSA U UX COSTUHEHHH.

5. Okcuibl, TUIPOKCHIBI U COJIM JIEMEHTOB 110004YHOM noArpynmns! 1V rpynmnsl. [Ipumene-
HUE 3THX coenHeHni. CpaBHEHUE CBOIMCTB 3JIEMEHTOB TJIaBHON M OOOYHOM MOATPYIII.

6. CyppMa, BucMyT. CpaBHEHNE PU3NIECKUX U XUMHYECKHX CBOWCTB CYpPbMBI H BUCMYTA.
Oxcuibl, TUAPOKCHUIBI M TaJIOT€HUIBI CYpbMBI M BUCMYTa. [ UApOIN3 coneil CypbMbl U BUCMYTA.
CpaBHEHHE OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOWCTB COSIMHEHHUI CypbMBI M BHCMYTA.

7. Bananuit, HuoOui, tantan. O6mas xapakTepucTUKa aTOMOB 3JIEMEHTOB, (PU3NUECKUX U
XUMHYECKHX CBOMCTB MPOCTHIX BemecTB. CriocoObl X mosrydeHust. OKCHIIBI, THIPOKCUIBI, COIH
3JIEMEHTOB MO0O0YHO noarpynmnsl V rpymnmnsl. CpaBHEHHE CBONCTB 3J€MEHTOB INITaBHOU U M060Y-
HOM noArpyn V rpynmsl.

8. Xpom. Ctpoenue aroma. BozMokHble cTenieHH okucieHus. [IpupoaHble coeuHeHus
xpoma. [lonmydeHune u mpuMeHeHne XpoMa u peppoxpoma.

9. Oxcup, ruapokcun u coinu xpoma (1l). TTonyuenue, puszndeckne 1 XMMUYECKUE CBOM-
CTBa.

10.  Oxkcun, rugpokcun u conu xpoma (I11). Ilonydenue, ¢pusnueckue 1 XUMHYECKHE
cBoiictBa. I'mapokco- u okcoxpomarsl. KommiekcHsie coequnenust xpoma (I1). OxucnaurensHo-
BOCCTaHOBHUTEIIbHBIC CBOMCTBA coenuHeHuid xpoma (111).
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11. 3aBUCHMOCTH KUCIIOTHO-OCHOBHBIX CBOMCTB OKCHIOB U THIPOKCHIOB XpOMa OT Be-
JUYHUHBI YCIOBHBIX 3apS0B U PAINyCOB COOTBETCTBYIOIIMX UOHOB.

12. XPpOMOBBIE KHUCIIOTBI, UX CBOMCTBA. XpOMAThl M AUXPOMAThI, YCIOBHUS HX CYIIIe-
ctBoBanus. Coenunenus xpoma (V1) kak okuciautesns. XpoMoBasi CMECh.

13. Mommbaen u Boabdpam. [TomydueHue u3 npupoaHbix coequHeHuid. OKCUabl U TH-
pOoKcHIBI MOTHOIeHA 1 BosTbPpama. MonnbieHoBast 1 BOIb(PPaMOBasi KUCIOTHI U UX COJIH.

14, Mapranen. Ilonyyenne u npumenenue Mapranma. CruiaBpl MapraHiia. 3aBHCH-
MOCTb CBOMCTB OKCHJIOB ¥ TUAPOKCUIOB OT CTEIICHU OKHCIICHUSI MapraHIia.

15. CoenuHeHUs MapraHila BBICIIUX CTEICHEW OKWCIeHUs. MapraHieBas U MapraH-

LOBUCTasl KUCI0Ta. MaHraHaTel M NIEPMaHTaHAThl. 3aBUCUMOCTh OKHUCIUTEIbHBIX CBOMCTB MEp-
MaHraHatoB oT pH cpenpbl.

16.  XKenezo. Coenunenus xene3a. CpaBHeHUE CBOWMCTB coenunenuit xxenesa Il u 1.
KoMIuiekcHbIe coeIUHEHNS Kee3a.

17. KobGaner. Baxknelimue coequHeHus koOanbra. CpaBHEHHUE CBOWCTB COCAMHCHHIN
koOanbTa |l u 11l. KoMmmrekcHbie coenuHeHns KoOalbTa.

18. Hukens. Baxknelimue coenqunenus Hukens. CpaBHEHHE CBOWCTB COSAMHEHUMN HU-

ke | u 1. KoMmiekcHble coeIMHEHUs HUKES.

7 HIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT Ui, NCIIOJIb3YEMBIX
B NTIPOIECCE OBYYEHUA

HNudopmanuoHHbIe TEXHOJIOTHH — 00yUeHHE B 3JICKTPOHHON 00pa30BaTeIbHOM Cpese ¢
LIEJIBIO PacLIMPEHHs 1OCTYyTa K 00pa30BaTeIbHbIM pecypcaM, YBEIMUEHHUsI KOHTAaKTHOI'O B3aUMO-
JEICTBUS C MpenojiaBaTesieM, OCTPOSHUS WHAUBUAYAIbHBIX TPAEKTOPUM MOJITOTOBKU, OOBEK-
TUBHOT'O KOHTPOJII U MOHUTOPUHIA 3HAHUN CTYJIEHTOB.

B o6pa3zoBarenpHOM mporiecce Mo TUCIHUILIMHE HUCIOIB3YIOTCS CIeIyromue HHPOopMaIu-
OHHBIE TEXHOJIOTHH, SIBJISIOIIMECS KOMIOHEHTaMU OJEKTPOHHOM HH(pOpMalMOHHO-00pa30oBa-
tesbHOM cpenbl BITIY:

e Cucrema snextpoHHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e (Cucrema TecTUpPOBaHMSI Ha OCHOBE equHOro mnopraia «VHTepHeT-TeCTUpOBaHUS B
chepe oOpazoBaHHS WWW.i-exam.ruy;

e DJIEKTPOHHBIE OMOINOTEUHBIE CHCTEMBI;

e MynbTUMEAUITHOE COITPOBOKIACHUE JIEKIIUN U TPAKTUYECKHUX 3AHITHM.

8 OCOBEHHOCTH U3YYEHUA JUCHUITVIMHBI UHBAJIMJIAMMU U JIMIJAMHU
C O'PAHMYEHHBIMH BO3MOKHOCTSAMMU 310POBbSA

ITpu oOyueHuH JUIl ¢ OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10pPOBBSI IIPUMEHSIOTCS a/1all-
THUBHBIC O6pa3OBaTeJ'II>HI>Ie TCXHOJIOTMHU B COOTBCTCTBUU C YCIOBUAMU, U3JIOKCHHBIMU B pa3aciic
«Oco0eHHOCTH peanu3anun 00pa3oBaTelbHON NPOrpaMMBbl JJIsi HHBAIMIOB U JIUL C OIpaHUYEH-
HBIMH BO3MOKHOCTSIMH 3JI0pPOBbSI» OCHOBHOM 00pa3oBaTEIbHOM MpOrpaMMbl (HMCIOJB30BaHUE
CHelMalIbHbIX y4EOHBIX MOCOOMI M JUIAKTUYECKUX MaTepUalioB, CIIEHUATBHBIX TEXHHMYECKHX
CpCaAcCTB O6y‘~IeHI/I$I KOJUICKTUBHOT'O U MHAUBHUAYAJIbHOI'O ITIOJIE30BaAHUA, TPEAOCTABICHHUEC YCIIYT acC-
CUCTeHTa (IOMOIITHHUKA), OKa3bIBAIOIIET0 00YYarOIUMCs HEOOX0AUMYIO TEXHUYECKYIO ITOMOIIb U
T. I.) C Y4ETOM MHAUBHUIYAIbHBIX OCOOCHHOCTEN 00yUarOIINXCS.

9 CIIMCOK JIMTEPATYPbI U UTH®OOPMALIMOHHbIX PECYPCOB

9.1 JIuteparypa
OcHoBHas1 JiuTEepaTypa
1. I'munka, H.JI. O6mras xumust: yue6.mocodue miis By3os / H.JI. I'muuka; mox pen. A.N.
Epmaxko-Ba. — 30-e u3., ucnp. — M. : Uurterpan-Ilpecc, 2007 — 727 c. (21 3k3.)
2. Vrai, S.A. OGmias u HeOpraHu4ecKass XuMusl: y9eOHUK I CTY/1. BY30B, 00yUaro-

[IMXCS TI0 HaIpaBJIeHUo U crerl. «Xumus» / S.A. Yrait. — 4-e uzn., crep. — M. : Beici. 1mik.,
2009. — 527 c. (18 7K3.)


http://www.i-exam.ru/
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JlonoiHUTeIbHAS JTUTepaTypa
1. Apremenko, A.W. CnpaBounoe pykoBojacTBo 1o xumuu / A.W. Apremenxko, 1.B. Tuxy-
HOBa, B.A. ManeBanHbIil. — 2-¢ u3j., nepepad. u gom. — M. : Beicur. mik., 2003. — 366 c. (27 3k3.)
2. 'muuka, H.JIL. 3agaun u ynpaxHeHus o o0Iiei XxuMuu : yueb.mocodue mis crya. Bys3os
/ H. JI. I'nunka ; mox pen. B. A. PabunoBuya, X. M. Pyounoii. — crep. U3zn. — M. : UuTerpan-
ITpecc, 2011. — 240 c. (16 2k3.)
3. Epobirun, JI.I1. Metoauka pemienus 3a1a4 Mo XUMHUU: y4el. mocoOue A CTyJ. MeJ. UH-
ToB 110 0uoi. u xum. crer. / JI.I1. Epeirun, E.A. Hlumkun. — M. : Ilpocsemenne, 1989. — 173 c.
(15 2K3.)

6. Kaotpko, A.B. Xumus tBepaoro tena: yued. mocobue st CTy[., OOYHaromuxcs 1Mo
cren. «Xumusi» / A.B. Knoteko, . A. Ilpecusikos, FO.Jl. TpetbsikoB. — M. : Akanemus, 2006. —
301 c. (19 7k3.)

7. KoopaunarnmonHast Xumusi: y4ueb. mocoodwue ms crya. By3oB / B.B. Ckonenko [u ap.]. —
M. : Akagemknura, 2007. — 487 ¢. (10 3k3.)

8. Koposun, H.B. O6mias xumus: yaeOHuk s crya. By3oB / H.B. Koposun. — 10-¢ u3n.,
nepepad. — M. : Beici. mik., 2008. — 556 c. (5 3k3.)

9. JIunun, P.A. Heopranudeckast XuMusl B peakuusx: cnpaBounuk / P.A. Jluaun, B.A. Mo-
nouko, JIJI. Aaapeesa. — 2-e u3n., nepepad., gom. — M. : JIpoda, 2007. — 637 c. (5 3x3.)

10. Heopranuueckas xumust B 3 1.: yuebuuk nis crya. By3oB / FO.Jl. TperbsixoB — M. :
Axanemus, 2007. — (Beicmee npodeccuonanbroe oopazosanue). (T.1 — 20 3k3., T.2 — 20 3x3., T.3
— 28 7K3.)

11. ®ponos, B.U. [Ipaktukym 1o oOmmiel 1 HEOPraHUIECKOH XUMHUH: yued. mocodue s
CTY[. By30B, 00y4aromIuXcsl 0 HapaBiIeHUI0 «MeTamunyprus», « XUMUYeCcKasi TEXHOJIOTHS U Ono-
texnonorus» / B.M. ®ponos, T.M. Kypoxtuna, 3.H. IpimoBa ; mox pen. H.H. [1aBnosa, B.1.
®ponoBa. — 2-¢ u3., nepepad., gom. — M. : Ipoda, 2002. — 301 c. (30 3k3.)

12. Xayckpodt, K. CoBpemennsiii kypc obmeit xumun. B 2 1. / K. Xayckpodt, 3. Kon-
ctebn ; mox pen. B.IL. 3nomanosa ; mep. ¢ aura. — M. : Mup, 2002. — (JIyumuii 3apyOexHbIit
yueOnuk). (T.1 — 13 3k3., T.2 — 13 5k3.)

9.2 ba3bl JaHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CUCTEMbI

1. Caiit o xumun http://www.xumuk.ru/

2. Karanor oOpa3oBarenbHbIX HHTEpHET-pecypcoB http://www.edu.ru

3. DnektpoHHas OMOIMOTEKA YIEOHBIX MaTepralioB 110 XumMuu MI'Y
http://www.chem.msu.su/rus/elibrary/

4. Tlopran HayyHOU 3ekTpoHHO oubmmoteku http://elibrary.ru/defaultx.asp

9.3 DJ1eKTPOHHO-0MOIHOTEYHbIE PeCYPChI
1. Monmpen (0630p CMN). - Pexxum noctyna: https://polpred.com/news
2. OBC «lOpaiiT» https://urait.ru.

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JUid mpoBeieHus 3aHATHN JIEKIMOHHOIO U CEMUHAPCKOI0 TUIIA, TPYIIIOBBIX U MHANBHTY-
AIbHBIX KOHCYJIbTALMN, TEKYIIEro KOHTPOJS M MPOMEXKYTOUHOH aTTecTaluu HCIHOJb3YIOTCS
ayJUTOPUHU, OCHALIEHHbIE yueOHOM Mebesbio, ay TMTOPHOM TOCKOH, KOMIIBIOTEPOM(PaMH) € yCTa-
HOBJIEHHBIM JIMIIEH3UOHHBIM CIEIMAIU3UPOBAHHBIM IIPOTPAMMHBIM 00€CIedYeHHEeM, KOMMYTaTO-
POM JIs BBIXOJIa B 3JIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY U 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa-
3oBaTenbHy0 cpeny BITIY, MynpTUMEIMHHBIMUA TPOEKTOPAMHU, SKCIO3UIIMOHHBIMU 3KpPaHAMH,
y4eOHO-HATTIAAHBIMH TOCOOMSIMU (TaOIMIIbI, MyJIbTUMEIUITHBIE Tpe3eHTaun). [t mpoBeaeHus
MPAKTUYECKHUX 3aHATUHN TaK)Ke UCIOJIb3YEeTCs:

Aya. 103 «A» YueOHas J1abopaTopusi HEOPraHMYeCKON XMMMH, KOTOpas OCHaIEHa
CIIEYIOMNUM 000pYA0BaHUEM:

e KomIuiekT ayauTopHoi mebenu

e AynuTopHas A0CKa



http://www.bgpu.ru/irbis/cgi-bin/irbis32r_01/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0%2C%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
http://www.xumuk.ru/
http://www.edu.ru/
http://www.chem.msu.su/rus/elibrary/
http://elibrary.ru/defaultx.asp
https://polpred.com/news
https://urait.ru/
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KOMHBIOTCp C YCTAHOBJICHHBIM JIMIICH3MOHHBIM CIICIIUAJIM3UPOBAHHBIM ITPOTrPpaMMHBIM

obecrnieueHueM (2 mit.)

[Tpunrep (1 wr.)
KomnpioTep ¢ yCTaHOBIEHHBIM JIMLIEH3UOHHBIM CHEUAIN3UPOBAHHBIM IIPOIPAMMHBIM

o0ecrieueHueM

MynbTuMenuitHbINA TpoekTop (1 mT.)

DKCIMO3UIMOHHBIN 3KpaH (HaBecHOM) (1 mT.)

Crton mabopatopHsli (3 mT.)

CymuiabHbIN mKkad

Becwt EK-410 (Texnuueckue)

[raTuBsl 111 MPOOUPOK, HArpeBaTENbHBIE PUOOPHI, TabopaTOpHas ocyaa
XVMUYECKUE PEAKTUBHI TI0 TEMATHKE JIA0OPATOPHBIX paboT

Y4eOHO-HATISITHBIE IOCOOUS - CTIAiiIbl, TAOIHIIBI, MYyJIbTUMEIUHHBIC TPE3CHTAIIUH 110

nucuuiuivie «V30paHHble r1aBbl HEOPraHUYECKON XUMUH »

a Taoke Ayn. 118 «A» JlabopaTopus ecTeCTBeHHOHAY4YHOI HANIPABJIEHHOCTH IeJaro-
ruyeckoro texnonapka «Kpanropuym» um. C.B. JIaHKHHA, KOTOpasi OCHAILlEHA CJIEAYIOIIUM
000pyI0BaHUEM:

KommuiekT ayautopHoit mebenu

Jlocka 1-3neMeHTHas MeJIoBasi MarHUTHAs

Ctou NpUCTEeHHBIN XUMUYeCKHii (3 mT.)

HoyTt0yxk (4 mr.)

M®YV npuntep

Amnmnapar Kunna (2 mir.)

Crepunusarop A1 J1abopaTopHON MOCY bl BO3AYIIHBIN (1 1mT.)
JlabopaTopHoe obopyaoBaHue 1Mo Xumu# (6 11T. )

MarnuTtHas memanka (1 mr.)

Ludposas nadoparopust mo xumun «Releony (6 mr.)
[udposas nadbopartopus mo dpusuke «Releony (6 mrr.)
Ludposas naboparopust o 6uosoruu «Releony (6 mir.)
VYyebHo-HccaeoBaTenbekas 1adopaTopus OMOCUTHAIOB U HelpoTexHonorui (6 mrT.)
VYyeOHast 1abopaTopusi TOUHBIX U3MEPEHUH (6 1IT.)
Muxkpockon yueOHbli «9BpuKkay (6 mIT.)

CaMocTosTenbpHas pa60Ta CTYACHTOB OPraHU3YyCTCA B ayAUTOPUAX OCHAIICHHBIX KOMIIb-
IOTEPHOM TEXHUKOM C BBIXOJIOM B JIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTeNbHYIO CPEy BY3a,
B CIICIUATIM3UPOBAHHBIX J'Ia60paTOpI/I}IX Mo JUCHHUININHE, a TAKKE B 3aJIaX JOCTYIIA B JIOKAJIBHYIO
cetb BI'TIY, B maGopaTopuu NcUxo0JI0ro-ne1aroruueckux Ucciae0BaHui u Jip.

Hcnonb3yemoe nporpammuoe obdecrieuenne: Microsoft® WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Microsoft® Of-
ficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV 1License LevelE
Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate Linux.

Pa3pa6orunk: Eroposa 1.B., nokTop XuMHUYECKUX HAYK, Tpodeccop Kadeapbl XUMHUU.
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11 IUCT UBSMEHEHHUH U JOTOJTHEHUM

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/I nas peamuzanuu B 2023/2024 yu. r.

Pabouas mporpamMma AMCHMILTUHBI TIEPECMOTPEHa, 00CYKIeHa U 000peHa s peann3a-
uu B 2023/2024 yae6HOM TOay Ha 3acenanuu kadeapsl (mpotokon Ne 9 ot 28 utons 2023 r.). B
PIIJI BHECEHBI CAEAYIOIINE U3MEHEHMS U IOIIOJIHEHHUS:

Ne mu3menenust: 1

No cTpanuilsl ¢ u3MeHeHueM: 24
B Pazznen 9 BHeceHbI H3MEHEHHUS B CITUCOK JIMTEPATYPbI, B 0a3bl TaHHBIX U UHPOPMAIIOHHO-
CIPAaBOYHBIE CUCTEMBI, B 3JIEKTPOHHO-OMOIMOTEUHBIE peCypChl. YKa3aHbl CChUIKH, 0Oecneyn-
BaIOIIME JOCTYI 00YYAIOIIKUMCS K AIEKTPOHHBIM yUeOHBIM U3JIaHUSM U 3JIEKTPOHHBIM 00pa3o-
BarenbHbIM pecypcaM ¢ caiita PI'BOY BO «BI'TIV».

YTBep:xkaenne usmenenuii u nonojHenuii B PILJI s peanuzanuu B 2024/202S yu. r.
Pabouas nporpaMma JUCHUIUIMHBI IEpECMOTpPEHa, 00CyXk/leHa U 000peHa sl peaiusa-
uu B 2024/2025 yae6HOM Toay Ha 3acenanuu kadenps! (mpotokon Ne 8 ot 30 mas 2024 1.).



