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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 Heapb AuCcHMNIMHBI: U3yYUTH HA YTITyOJIEHHOM yPOBHE BOIPOCH HEOPTraHMUECKON XH-
MUH, B TOM YHCJIE XUMUU MEPEXOTHBIX 3JIEMEHTOB.

1.2 Mecto aucunmimubl B ctpykrype OOIL.

Hucuunnuna «30paHHble TTIaBbl HEOPTaHUYECKOW XUMHM» OTHOCUTCS K JAUCUUIUIMHAM
IPEIMETHOTO MOAYJIA IO PO « XUMHSD» YacTH, POPMHUPYEMOH yHaCTHUKAMH 00pa30BaTeib-
HBIX oTHOIIeHu#, 6;oka b1 (b1.B.02.01).

Jlnist ocBOeHUS AUCUUIUIMHBI « I30paHHbIe II1aBbl HEOPraHMYECKONW XUMHM» 00ydJaronnecs
UCIOJIB3YIOT 3HaHUSI, yMEHUS, CHOPMUPOBAHHBIE B X0JI€ U3YUYCHHUSI MpeaMeTa « XUuMuUs» B 0011e-
00pa30oBaTeNbHOMN MIKOJIE, a TaK ke JUcUUIUIMH «O0mas xumus» u «Heopranudeckas Xumusi».

Jucuunnuna «/30paHHble r1aBbl HEOPraHMUECKONH XUMHI SIBJISIETCS OCHOBOM JUIsI TTOCJIe-
JYIOILEro N3YYEHUs] XUMUYECKUX JUCLMILIMH U MOATOTOBKH K TOCYJapCTBEHHON UTOTOBOW aTTe-
CTaIlHH.

1.3 JucuumiinHa HanpaBjeHa HA popMHUpPoOBaHMe CiIeayOmuX Kommerenumii: [TK-2:

- IIK-2. CiocoGeH oCyIIEeCTBIATh EAaroOTHYECKYI0 AesITeIbHOCTD 0 TPOGUIHHBIM Mpe/I-
MeTaM (JUCIHUIUIMHAM, MOJYJISIM) B paMKax IPOrpaMM OCHOBHOT'O OOIIEro M CPeIHEro OO0IIero
0o0pa3oBaHusl, MHAUKATOPOM JTOCTHXKEHUSI KOTOPOH SBISETCS:

o [IK-2.2 [IpumeHsieT 0OCHOBHI TeOpuH (PyHAAMEHTATIBHBIX U IPUKIIAJAHBIX Pa3/IeIOB XUMUHU
(HeOpraHW4ecKol, aHATUTUIECKON, OpraHndecKoi, puznyeckor, xumuu BMC, XuMu4eckux oc-
HOB OMOJIOTHYECKHUX MPOIIECCOB, XUMHUUECKON TEXHOJIOTUH ) AJIsl PEIICHUS TEOPETUUECKUX U MPaK-
TUYECKHUX 3a]1a4.

1.4 Tlepeuens NJIAHUPYEMBIX pe3yJbLTATOB 00yueHus. B pesyibrare u3ydeHus AUCLU-
IUITMHBI CTYAEHT JOJIKEH

- 3HATh:

® [TyTH MOMCKa HH(OPMALIUU I UCIIOJIb30BAHHUS MOTyUYEHHBIX TEOPETHUECKUX U MPAKTU-
YeCKUX 3HaHUHU B 00s1acTH 00111el M HEOPraHNYEeCKON XUMMH;

® OCHOBBI [TOMCKA, KPUTHUYECKOT'O aHAJIM3a U CUHTE3a UH(OpPMAIMH, CUCTEMHOTO 10/1X0/1a
JUISI pEIIEHUs [TOCTABJIEHHBIX 3aJ]ad B paMKaX JUCIUIUIMHBI HEOpraHUYecKast XUMHUS;

® OCHOBBI Ka4Y€CTBEHHOI'O aHAJIN3a HEOPTaHUYECKUX COCTUHEHUI];

® METO/]IbI ¥ cIOcOObI 00pabOTKM MH(OPMALINK PE3YIHTATOB XMMUYECKOT0 IKCIIEPUMEHTA,
pe3yJIbTaTOB HAOIIOICHUN U U3MEPEHUIA;

¢ UHPOPMALIMOHHBIE HCTOYHUKU CIPABOYHOTO, HAYYHOT0, HOPMATUBHOT'O XapaKTepa;

® OCHOBHBIE XUMUYECKHUE TOHATHUS;

® OCHOBHBIE 3aKOHBI XUMUY;

e 001IME CBEIEHUSI O XUMUYECKOM JIEMEHTE;

MOJIO’KEHNE XUMHUYECKOT0 31eMeHTa B [leproauueckoii cucteme;

CTpOEHHE aToMa 3JIEMEHTA;

CBOICTBa MPOCTOT0 BEIIECTBA, 00Pa3yeMOro JaHHBIM 3JIEMEHTOM;

CBOMCTBA CJIOKHBIX BEIIECTB, 00pa3yeMoOro MaHHBIM AJIEMEHTOM (OKCHJ, THIPOKCH]I,

COJIb).

- YMeTh:

® MIPUMEHSTH U aHAJTU3UPOBATH OCHOBBI TTOMCKA, KPUTUYECKOTO aHAJIN3a U CUHTEe3a HHDOP-
Malu, CUCTEMHOT'O IMOoAX0oAa AJid pECIICHUA ITOCTABJICHHBIX 3a1a4,

® aHAM3UPOBATH 33/1a4y, BBIJEISSA €€ 0a30BbIe COCTABJISIONINE U OCYIIIECTBIISIET JIEKOM-
TO3UITHIO 3a]1a4u;

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

e OoTNIMYaTh (HaKThl OT MHEHUHN, UHTEPIPETAIi, OLIEHOK U T.A. B PACCYKICHUSIX APYTUX
YYaCTHHUKOB ACATCIIBHOCTU,

® OIIPCACIIATh U OLICHUBATH NMPAKTUICCKHUC MMOCIICACTBUA BO3MOKHBIX pemeHHﬁ;
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® COIOCTABIISITH Pa3HbIE NCTOYHUKH WH(OPMAIIUH C [ETbIO BRISBICHUS UX TPOTUBOPEUNIL
Y TIOMCKA JJOCTOBEPHBIX CYXKICHUI;

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

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

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 XMMHYECKHI SKCTICPUMEHT, aHAITM3UPOBATH M OLICHUBATH JTAOOPATOPHBIE UCCIIC-
JIOBAHMS;

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

® Ha3bIBaTh HEOPTraHWYECKUE BEIIECTBA [0 Pa3HBIM THIIaM HOMEHKJIATYD;

® ONPEICIATh: BAJICHTHOCTh U CTETICHb OKUCJICHHUS XUMUUYECKHUX AJIEMEHTOB, THUIT XMUMHUYE-
CKOM CBSI3M B COCIMHEHMSIX, 3apsi/l MOHA, XapaKTep Cpebl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
COCAUHEHUH, OKUCIIUTENIb K BOCCTAHOBUTEII;

® XapaKTepU30BaTh: AIEMEHTHI B MIEPUOaX U rpymmnax 1mo ux nojoxxenuro B [lepuognue-
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 CBA3U (MOHHOM, KOBAJICHTHOU, METAJNIMUYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUUYECKOU pe-
AKIIMH ¥ TOJI0KECHUSI XUMUYECKOTO0 PABHOBECHS OT Pa3INYHBIX ()aKTOPOB;

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

® MPOBOJNTH CAMOCTOSITEIIbHBIA MOWCK XUMHUYECKOW WH(MOpPMAIMU C HCIOJIb30BAHHEM
Pa3IUYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISPHBIX W3/IaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Internet).

- BJA/1eTh:

® HAaBBIKAMU aHAJIM3a, TPUMEHEHUSI OCHOB IMOUCKA, KPUTUYECKOTO aHAlIM3a U CUHTE3a UH-
dbopMaruu, CHCTEMHOTO MTOAX0/1a AJISl PEIISHHsI TOCTABICHHBIX 3314 B PaMKaX JUCIHUILTAHBI 00-
1as 1 HeopraHu4ecKass XuMusi;

® HaBBIKAMU aHAJW3a 3aJ]a4M, BBIJIETsIs €€ 0a30BhI€ COCTABISIONIME U OCYIIECTBIISAS JIe-
KOMIIO3HUIIMIO 3aa4H;

® 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 OTMPEACTSATh U OIICHUBATh MPAKTHUECKUE TOCIEICTBUS BO3MOKHBIX pe-
MICHUM;

® HaBBIKAMU JICJIaTh 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 3aKOHaMH U 3aKOHOMEPHOCTSAMH HEOPTraHMYECKON XMMHUHU U MIPUMEHSTh UX
MIPU pEIIeHUU 3aja4, IPH aHAJN3€ IKCIIEPUMEHTAIBHBIX JAHHBIX, TTOJYYCHHBIX MPU UCCIIEI0BA-
HUH,

e crioco0amMu OPUEHTAIMH B MPOGECCHOHATBHBIX UCTOYHUKAX MHPOPMAIUH (3KypHAbI,
caiThl, 00pa30BaTEIbHBIC TOPTAIIHI);
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® HaBHIKAMU MTOCTAHOBKH SKCIIEPUMEHTA, aHATIN3a U OIICHKU PE3YJIbTaTOB JJA00PATOPHBIX
HCCIICIOBAHUIA;

® 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 TOJ0KeHus B [leproanueckoil cucreMe XUMHYECKUX IJICMEHTOB;

e criocobamu 6€30MacHOr0 OOpaIIeHHUs C TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, J1abo-
paTopHBIM 000pYAOBaHUEM;

® HaBbIKAMU WHTEPIPETAIMH PACCUUTAHHBIX 3HAUEHUN TEPMOAMHAMUYECKUX QYHKIUN U
Ha UX OCHOBE IIPOTHO3UPOBATH BO3MOKHOCTH OCYIICCTBIICHUS M HAIIPABJICHUE MPOTCKAHUS XHUMH-
YECKHUX IMPOLIECCOB;

® METOJIaMU MPUTOTOBJICHUS PACTBOPOB 33/1aHHOI KOHIIEHTPALIHH.

1.5 O6mas TpynoeMKoCTh TUCHUILTUHBI «A30paHHbIe TJ1aBbI HEOPraHUYeCKO# Xu-
MHM» coCcTaBiseT 4 3aueTHbix eaunuil (nanee — 3E) (144 yaca).

[IporpamMma mpeaycMaTpuBaeT U3yUYCHHE MaTepraia Ha JEKIUAX 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 BU/ABI Y4e0OHOI 1esiTeIbHOCTH (04Has (popMa 00ydeHHUs )

Buj yueOHoil padoThl Bcero yacos Cemectp 3
OO6m1ast Tpy10€MKOCTh 144
KonraktHas pabdora 64
Jlekuun 26
JlaboparopHbie pabOTHI 38
CamocrosTenbHas pabora 44
By ©TOroBOTO KOHTPOJISL: 36 DKk3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

YueOHO-TeMaTH4YeCKHH IV1aH (0uHast popma 00yUeHHs)

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

1 Metaibl 1OOOYHBIX TOArPYII
1.1 OO6mrast xapakTEepUCTHKAa CBOMCTB 4 2 2
3JIEMEHTOB MTOOOYHBIX MOATPYI Ie-
PHUOJINYECKON CHCTEMBI U UX COEIU-
HeHull. CpaBHEHHE CBOMCTB 2JIEMEH-
TOB [IEPBOT0, BTOPOT'O U TPETHETO Te-
PEXOJIHBIX PsIOB

2 Meramnsl IVB-rpynmst

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 Banaguii, HuoOuii, tantan. Csoii-| 4 2 2
CTBA COCIMHEHUI
3.1.1 |Jlabopamopnas paboma No 2. 6 4 2




Metamnsl  VB-rpynnel. Bananuii,
HUOOHUH, TAaHTAJ.

4 Mertasibl VIB-rpynimsl

4.1 Xpom, MmonubieH, Bosbppam. 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

tamel VIIB-rpynnel. Maprasen u
€ro COeIMHEHUS

6 Mertamiel VIIIB-rpynmb

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

6.2 [InatuHoBble Metamabl. CBoiictBa| 4 2 2
COCIMHCHUI

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

MEHTBI CEMENCTBA KeJie3a

7 Metamnsl IB-rpynibr

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
Menib, cepeOpo ¥ UX COCTMHCHHSI.

8 Metamtsl |IB-rpymmst

8.1 [{unk, kaamui, pryTs. CBOICTBA cOo-| 4 2 2
€AMHEHUN

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

9 Mertamst |I1B-rpymmsr

9.1 Ckannuii, UTpuii, TaHTaH ¥ UX co-| 4 2 2
CAMHCHUS
9.2 JlanTarHOMABI 3 1 2
9.3 AKTUHOUABL. YpaH 3 1 2
9.4  |J/labopamopuas paboma Ne 8. Jlan-| 6 4 2
TAHOMJIbI M AKTHHOHIBI
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 OGmas xapakTepucTuKa CBOUCTB JIK Jlexuusa-KOHCYJIbTaLHs 2 4.
3JIEMEHTOB MOOOYHBIX MOJATPYIIII ITe-
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 coeAMHEHUS 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 COAEPKAHUE TEM (PA3/EJIOB)

1 METAJUIBI IIOBOYHBIX IIOATPYIIII

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

OCOOEHHOCTH AIICKTPOHHBIX CTPYKTYP aTOMOB 35ieMeHTOB 0- u f-cemeiicTs. Mx monokenne
B Ieproauueckoil cucteme. CpaBHEHHE CBOMCTB aTOMOB, IIPOCTBIX BEIECTB, COEIUHEHUHN Alle-
MEHTOB TJIaBHBIX U MOOOYHBIX MOArPYyMI. XapakTep U3MEHEHHUsI CBOMCTB JIEMEHTOB U COEIMHE-
HUH [IpU BO3pacTaHUU 3aps/I0B SA€p aTOMOB B [VIaBHBIX M TOOOYHBIX NOATpyIax. MHoroodpasue
CTETeHEH OKUCIICHHUSI, TPOSBISEMBIX aTOMAaMHU 3JIEMEHTOB MOOOYHBIX MOATPYIIIL.

JlantaHOuAHOE U aKTUHOUJHOE Cc)kaTtue. CpaBHEHHE CBOWCTB 3JIEMEHTOB IIEPBOIO U BTO-
pOro, TPETHEro MePexXoIHbIX Psi1oB. CX0aCTBO CBOMCTB 31eMeHTOB V u VI neproaos.

KomriekcooOpasytoriue cBoiicTBa 0-2J1eMEHTOB.

2 METAJUIBI WB I'PVIIIIPI

Hoarpynna turana. OOmias xapakTepUCTUKA aTOMOB JJIEMEHTOB, (PM3HUYECKUX U XUMH-
yecOKMX CBOMCTB MPOCTBIX BELIECTB. TUTAaH, HIUPKOHUM, rapHUN B pupoae. XUMHs UX HOTyde-
HUS U3 IPUPOJIHBIX coenruHeHU . OKCUIBI, THAPOKCUIBI, coyil. [IpuMeHeHre mpoCThIX BEIIECTB U
ux coequHeHuni. CpaBHEHHE CBOMCTB 2JIEMEHTOB TJIaBHOW U moOouHOM moarpynn |V rpymnmsl.
3Hauenne cuaTe3a aneMerTa Ne 104 B pa3BUTHH MEPUOINIECKOTO 3aKOHA.

3 METAJUVIPINB I'PVIIIIBI

Hoarpynna Banaaus. Bananuii, HHoOMA, TaHTal, SJIEKTPOHHOE CTpoeHHE aTOMOB. Du3u-
4yecKHe U XMMUYECKHe CBOMcTBa MpocThiX BeulecTB. HaxoxaeHue B mpupoze. CriocoOs! moyde-
Hus. OKCubl, TUIPOKCUBL, cou. CpaBHEHHE CBOMCTB JIEMEHTOB M COEAMHEHUH TJIaBHOM U TO-
6ouHoii moarpynn V rpynmsl. [IpuMenenne Banaaus, HUOOUS, TaHTAala.

4 METAJIJIBINVIB I'PVIIIIBI

[Hoarpynna xpoma. O01Ias XxapakKTepUCTHKA JIEMEHTOB, UX PAaCIPOCTPAHEHUE U BaXKHEH-
e TPUPOJHBIE coequHeHrs. OU3nyecKkne U XUMUUYECKHE CBOMCTBA, MOJyYeHHE MPOCTHIX Be-
IIECTB, CILUIABOB.

Coemunenus xpoma (11, 111, V1): okcunpl, runpoxcusl, conu. [lomydenne, puznueckue u
XUMUYECKHE CBOMCTBA. 3aBUCUMOCTbH KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THJIPOKCHIOB
XpoMa OT BEJIMUYMHBI 3apsI0B U PaJlyCOB COOTBETCTBYIOIIUX HOHOB. [ MIPOKCO- U 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. [lonydenrne monudaeHa u BosbppaMa U3 MPUPOJHBIX COSTUHE-
HUH, UX cBOWCTBa U npuMeHeHne. OKCUAbl U TUAPOKCUABI MoUOAeHa U Bolibpama. Momube-
HOBas ¥ BOJIb(paMoBasi KUCIOTHI, UX cONH. bronorunueckas pojab MOJIUOIeHA.

CpaBHHTENIbHASI XapaKTEPUCTHUKA CBOMCTB JIEMEHTOB TJIaBHOM 1 moOo4yHoU moarpynm VI
TPYIIIBL.




S5 METAJUIBIVIB I'PVIIIIBI

Hoarpynna mapranmna. O0mas XxapakTepucTHKa JIEMEHTOB, HX PACIPOCTPAHEHHUE 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 U MAaHIaHAaTOB. 3aBHCHUMOCTb OKHUCIUTEIbHBIX CBONCTB NEPMAHIAHATOB OT pH
cpenbl. Maprasen- MUKpO3JIEeMEHT PaCTEHUM.

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-
poanbie coenuHeHus. Ousnyeckue U XUMUYeckue cBoiicTBa. CpaBHEHHE CBOMCTB COCIWHEHUM
xenesa, kodanbra u Hukens (1) u (1), ux nonydenue u npumenenue, hepparsl. KoMruiekcHbie
COEIMHEHUS )KeJe3a, KoOanbTa U HUKeNs. bruosoruueckas poiib 2JIEMEHTOB CEMENCTBA Kelle3a.

Inemenmyl_cemericmea naamunsl. PacipocTpaHeHHOCTh B MPUPOJIE€, UCTOPUU OTKPBITHS,
du3HYecKue U XUMHUYECKUE CBOMCTBA, MPAKTUYECKOE UCIIOJIH30BAHUE.

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.
Kommiekcabie coenuneHusi. OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA COCAMHEHUN MENH,
cepebpa, 3o0mm0ta. Pons monos menu (1) u cepedpa (I) B pusmonornueckux mpoieccax. Meap kak
MHUKPOAJIEMEHT NMUTaHusl pactennii. CpaBHUTEIbHAS XapaKTEPUCTUKA CBOMCTB AJIEMEHTOB TIJIaB-
HOM 1 moO04YHOI moArpymi | rpymnmel.

8 METAJIJIBI \B I'PYIIIIBI

Ilooepynna yunka. OOmas XxapakKTepUCTHKA aTOMOB 3JIEMEHTOB, (PU3UUYECKUX U XUMHYe-
CKUX CBOWCTB MPOCTHIX BelIeCTB. PDU3NYECKUE U XUMUYECKUE CBOMCTBA COCTMHEHU 3JIEMEHTOB
B creneHu okucienus +2. Coenunenus prytu (+1). KoMriekcHble coeiMHEHUS SJIEMEHTOB TOI-
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. CpaBHEHHE CBOICTB 3JIEMEHTOB INIaBHOM U mo6ouHoit noarpynn I rpymnmer.

JlaHTaHOWIBI U aKTUHOUABI. OCOOCHHOCTH AJIEKTPOHHBIX CTPYKTYpP aTOMOB 3JIeMEHTOB f-
cemelicTBa. BasieHTHBIC BO3MOKHOCTH U TIPOSIBIISIEMBIC CTETIEHU OKUCIICHUS.

JlanTanouasl. MIx pacnpoctpanenue. @u3nueckue U XMMUYECKHUE CBOMCTBA MPOCTHIX Be-
mectB. Okenapl. CBoOMCTBA THAPOKCUIOB. COJH.

Axtunouasl. Mctopus otkpeitus. Kpatkas xapakrepucTuka CBOWCTB MPOCTHIX BEIIECTB.
Pa6otel 1.B. Kypuarosa, I'.H. ®neposa, I'. Cubopra.

Vpan. [IpupoaHsie 1 HCKyCCTBEHHbIE N30TONBI ypaHa. Pacnpoctpanenue B npupoze. [lo-
JTy4yeHue, Gpu3nyecKrue U XMMUYeCKUe CBOICTBA ypaHa U ero coenquHeHuit TpancaktuHouabl. CHH-
T€3 HOBBIX XUMHUYECKHUX JIEMEHTOB. |'paHUIIbI IEPUOTUYECKON CUCTEMBI.

4 METOANYECKHUE PEKOMEHIALIUU (YKA3ZAHUA) IJIAA CTYAEHTOB
ITO U3YYEHUIO JTUCHUITJIMHBI

[Tpu usyuenun paznena «Mertamibl TOOOYHBIX MOATPYII» 0c000E BHUMAHUE CIeIyeT 00-
paTuTh HAa MHOT00Opa3ye U yCTOWYMBOCTh CTETIEHEH OKUCIICHUS METAIIIOB, TOJTUMOP(HU3M METa-
JIOB, XapakTep N3MEHEHUs] XUMHUYECKOI aKTHBHOCTH METAJUIOB B TPYIIIE, a TAK)KE KUCIOTHO-0C-
HOBHBIX U OKHCIHUTEIbHO-BOCCTAHOBUTECILHBIX CBOMCTB COCI[I/IHCHI/Iﬁ C YBCIMYCHHUCM CTCIICHU
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OKHCJICHUS 3JIEMEHTA M KUCJIOTHOCTHU cpelibl. CpaBHUTE 3aKOHOMEPHOCTH MU3MEHEHUSI OCHOBHBIX
XapaKTEPUCTUK aTOMOB 3JIEMEHTOB (PaJinyCOB, SHEPT U MOHU3AIIMH, YCTOMUMBBIX CTEIIEHEH OKHC-
JICHUs, KOOPJAUHAIIMOHHBIX YHCE) U 00pa3yeMbIX UMM COCIMHCHUHA (XUMUYECKONH aKTHBHOCTH,
YCTOMYHUBOCTU, KUCIOTHO-OCHOBHBIX U OKHCIIMTEIIbHO-BOCCTAHOBUTEIbHBIC CBOMCTB) B TJIABHOM
1 TOOOYHOM MOATrpyIIIe.

[Ipexxae yem MpUCTYMUTh K BHIMTOTHCHUIO 33JaHUN JIJIsI CAMOKOHTPOJIS, CTYACHTaM He00-
XOAUMO U3YUYUTh PEKOMEHIYEMYIO IO KaXKJI0M TeME JIUTeparypy.

[Ipu noaroToBke K 3K3aMeHy HEOOXOAUMO yI€TUTh BHUMAHUE YCTAHOBJICHUIO IPUUYUHHO-
CJICICTBEHHBIX CBSI3€H, BBIICJICHUIO TJIABHOTO, 00001eHH 0. OTBIT TpHeMa K3aMeHa BBISBUJI, UYTO
HauOOJIbIINE TPYIHOCTH TIPU MPOBEJACHUH YK3aMEHA BO3HUKAIOT MO pa3aeny «Meramibl modod-
HBIX MOATpyNI». J[s Toro 4ro0sl M30€KaTh TPYAHOCTEH MPU OTBETAX, PEKOMEHIyEM OITUPATHCS
Ha CPaBHUTEJIbHYIO XAPAKTEPUCTUKY CBOMCTB AJIEMEHTOB OJHOW I'PYIIbI, HOATPYIIIBI U 3AKOHO-
MEPHOCTH M3MEHEHMSI KUCIOTHO-OCHOBHBIX M OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB CO-
€IMHEHUH, ONIPEIECTSAEMbIE CTETICHBIO OKUCIIEHUS DJIIEMEHTA U YCTOMUYUBOCTBIO COSIMHEHUS B 1aH-
HO¥ cpene. CuctemMaTu3upys U 000011as MPONICHHBIM MaTepua, IPUACPKUBAUTECH TJOTHYECKON
CTPYKTYpPBI OTBETA HA TEOPETUYECKUI BOIPOC:

- DJJIGKTPOHHOE CTPOCHHE aToMa JJIEMEHTa, CTENEHUW OKHUCIICHHS, KOOPAMHAIMOHHbBIC
qHCIIa;

- KpUCTAJUIOXUMUYECKOE CTPOCHHE, (PU3UICCKHE U XMMHUYECKUE CBOMCTBA ITPOCTOTO BEIIIe-
CTBa;

- XapaKTePUCTUUYECKHE COCAMHEHHS (BOAOPOJHBIC COCAMHEHUS, OKCHJbI, THIPOKCHU/IBI,
COJIN), UX CTPOCHUE, KUCIIOTHO-OCHOBHBIE, OKUCIUTEILHO-BOCCTAHOBUTEIILHBIE CBOMCTBA;

- HaXOXJICHHUE B IPUPO/Ie, OOIINE MPUHIIUIIBI TOTYYSHHUSI, TPUMEHEHHUE IPOCTHIX BEIIECTB
7 UX COCTUHCHUM.

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

KoaunuecTBo 4a-
Ne| HammeHoBaHnue . COB, B COOTBET-
pasnena (Tembi) ®opMbI/BH/IbI CAMOCTOAITEILHON PAa00TBI | CTBHM ¢ y4eOHO-Te-
MaTHY€e¢CKHUM ILlJ1a-
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 | U3yueHue OCHOBHOM JaMTEpaTyphl 4
2 | TpymIibl N3yueHne qONOIHUTENBHON JTUTEPATYPBI
Odopmitenne nabopaTopHoil paboThI
[ToaroroBka oTvera 1o abopaTopHOM paboTe
Penienne pacueTHbIX 3aaa4
3 | Meramrsr VB- N3yueHne 0CHOBHOM JIUTEPATYpPHI 4
TPYTIIBI W3yueHne JOMOTHUTEIBHOMN 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
Peuienue pacueTHbIX 3a1a4
5 | Metaier VIIB- N3yueHnrne OCHOBHOM JIUTEPATYPHI 6
TpYTIIBI M3yueHne JOMOJHUTEIbHON JIUTEpaTyphl
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Odopmitenne nabopaTopHoil paboThI
[ToaroroBka oryera no 1abopaTopHoOi pabore
Pemenue pacueTHbIX 3a1a4

Mertamiet 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
Meramtst |IB- N3yueHrne 0CHOBHOM JIUTEPATYPBI 4
TPYIIIBI W3ydeHne qOMOTHUTEIBHON JINTEPATyPhI

Odopmnenne nabopatopHoit 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

IInan 1aGopaTopHBIX 3aHATHH

Jlabopamopnas paboma Ne 1. | 1.¢.504-506; JL.LP. Ne 33. c. | KoHTp. BOnpoOCHI;
Mertamnel  |VB-rpynnel. Tu- | 2.¢.405-410; 227. 5.¢. 228 Ne 1-5.
tad. [{upkonuil. ['adumii (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-rpynmer. Bana- | 2.¢.417-425; on.1,3,4,5,6,7. 5.¢.232 Ne 1-3.
TN, HHOOMH, TaHTaI 3.c.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.
rpynmn. XpoMm u ero coenuHe- | 4. c. 448-456. | 3,4,5 (6, B, 1), 6,

aust (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,
raHeri u ero coequaenus (6 4.). | 3. c. 473-481. | 4,5a,6, 8. 5, 6.
Jlabopamopnas paboma Ne 5. | 1. c. 630-663; | JL.LP. 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,
Hust (4 4.). 4.c.322-325. |5,6,7,8. 6, 7.
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.676-697; | JL.P. Ne 39. c.| Koutp. 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, KagMUiA, pTYTh U UX CO-
enunenus (4 4.)

dEA el Pl A
o olo oo

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. : Unrerpan-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. TTaBnoB, H.H. OGmiast u Heopranudeckas xumus: yueOHuk 115 By3os / H.H. [1aBnoB. —
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
METAJJIBI d-CEMEHCTBA
Bonpocs! Kk 3aHATHIO:
Ilepexoannbie 3semenTsl. [lo0:xxenne B [lepuoanueckoii cucreme. OCO0€HHOCTH 3JIEKTPOH-
HOT'0 CTPOEHHSI ATOMOB 3JieMeHToB d - u f - cemelicTB.

1. OpGutanbHble paguychl. BropuyHas U BHYTpEHHsIs MEepUOIUYHOCTH. X 00ycrnoBieH-
HOCTB JJICKTPOHHBIM CTPOCHHEM aTOMOB JJICMECHTOB.

2. KontpakunonHas ananorus. 3)(exT NpOHUKHOBEHUS IEKTPOHOB K SIIPY.

3. ®usnyeckue CBOWCTBA aTOMOB 3JIeMEHTOB (- ceMeiicTBa: 3aps sapa, aTOMHasi 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
n3MeHenus B [lepuoauueckoii cucreme.

5. CoenuHEeHHs TTOCTOSIHHOTO U MEPEMEHHOTO cOoCcTaBa. JaabTOHUABI U OEPTOIUINIBI.

6. Oxcumsl 3memeHTOB d - cemelicTBa. KucI0THO-OCHOBHBIE CBOMCTBA OKCHIOB. X 3aBH-
CUMOCTB OT CTCIICHH OKHCIICHHUS 3JIeMeHTa. XUMHYECKHE CBOMCTBA MOATBEPIAUTE YPAaBHEHUSIMU
peakuuii Ha mpuMepe okcuoB 31aemMenToB VIIB- rpymnmsr.

7. Twumpokcuasl smemenToB d- cemeiictBa. KuciaoTHO-ocHOBHBIE cBo¥icTBa. OKHCIH-
TEIbHO- BOCCTAHOBUTEJIbHBIE CBOMCTBA. 3aBUCUMOCTH KHCIOTHO-OCHOBHBIX M OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX CBOHCTB THIPOKCHIOB OT CTEICHW OKHCIICHHUS JJIeMEHTa. XHWMHUYCCKUE
CBOICTBa MOJATBEPANTE YPAaBHEHHUSIMHU PEAKIMi Ha MpuUMepe THIPOKCHIOB diemeHToB VIIB-
TPYIIIIBL.

8. Bomopoanbie coenuHeHHs MIeMeHTOB d- ceMelcTBa.

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. Pacnpoctpanenue B npupoje. [lonydenne meTamios.

14. IlpakTHueckoe NpUMEHEHHE.
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Meranasi IVB — rpynnsl. TATAH, IMPKOHWUM, TA®HUN
JlaGopaTopHble 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 JABOPATOPHAS PABOTA Ne3
Metanasl VIB - rpynnei. XPOM U EI'O COEAUHEHUSA
Bonpocs! Kk 3aHATHIO:

1. KakoBbl 21eKTpoHHBIE (opMyIbl aTOMOB d5ieMeHTOB VIB - rpynmbi?

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

a) B3aumopeiictBue xpoma ¢ pa3z0aBiIeHHON CONSHON U cepHOU KucimoTamu. Hamummre
YPaBHEHMsI peakIMii C yueToM 00pa30BaHMs aKBAKOMILIEKCOB XpoMa.

0) B3aumopeiictBue MonubaeHa U BoIb(ppaMa ¢ KUCIOTaMU.

B Buze xakux oo 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 ypaBHEHUSIMHU pEaKLU.

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 popme mons Cr¥* cymecTByIoT B KHCIIOM 1 IenodHoM pacTsopax? Ipuse-
JANTEe YPaBHEHUS peaKiHii, MOATBEPKAAIONINE KUCIOTHO—OCHOBHBIE CBOMCTBA THPOKCHIA XpoMa
(1. [Mouyemy npokanenubiit CroO3 Y4MMUYECKH MEHEe aKTUBEH, YeM cBexenonydeHHbiit Cr(OH)3z?

8. IpuBeante npumepsl peakuunii okucnenus coeaunennit Cr(l11). Kakas cpena croco0-
CTBYET NMPOTEKAaHUIO TaHHOTO Tporiecca?

9. Ipusenute ypaBuenue rugpomusa CrCls.

10. UsBectnsl 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-
nen?

12. Hamummre ypaBHEHUS, WIIIOCTPUPYIOIIME CMEIEHHE PAaBHOBECHUS MEXAY XpOMar
(V1) - n iuxpomart (V1) — nonamn? Kak m3MeHsieTcs okpacka npy IUMepH3aii HoHoB CrO42™?
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13. TlpuBeauTe 3HaUEHUS TEMIIEPATYp IUIABJICHUS U OOBACHUTE XapaKTep U3MEHEHUS J1aH-
HbIX BennyrH B psiny CrOs — MoOs — WO3. Kak n3mMeHstoTcs TepMudeckas yCTOMYMBOCT 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 npombiniennoctu. [Ipaktuyeckoe nmpuMeHeHne
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.

3anxauu no reme: Merajuisl d-cemeiicTBa
1. Cmecs xuopunioB amomunus 1 xpoma (1) maccoit 317 r o6paboTtanu u30bITKOM pacTBOpa TUI-
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 U Y 00pa3ytoT coequaeHus X2V 04, T1e®m% (0) = 39,51% u X207
¢ ©% (0) =42,75%. Onpenenute 3neMeHTh X 1 Y.
OtBet: Na2CrO4u NaxCr207.
1. Omnpenenure 06beMbl 2 M pactBopa KOH u 3% - Horo pactBopa H202 (p=1), koTopbie oTpe-
Oyrotes it 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 uzmenstorcs
paanychl M MOTEHIIMAIbl HOHU3ALIMK aTOMOB 3JIEMEHTOB MOATpYyIbl Mapranua? Kakue crenenu
OKHCIIEHHsI HanboJiee XapakTepHbI [l MapraHiia, TeXHelus U peHus?

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

3. TlpuBenuTe BeNMUYMHBI TEIUIOTATOMU3AINH, TEMIIEPATYP TUIABIHUS U KUIICHUS METall-
JIOB MoArpymibl Maprania. O0bICHUTE XapakTep UX U3MEHEHHUS B 3aBUCUMOCTH OT BO3pAaCTaHUs
MOPSIKOBOTO HOMEpa 3JIEMEHTA.

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

- Kax usmensiercss xummuueckasi akTUBHOCTb B psity Mn - Tc — Re? IIpuBenute npumepbl
peaKkui.

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

- B3aumopneiicTBHe TeXHEIMs U PEHUS C KUCIOTaMH. B BHle KaKMX HOHOB CYIIECTBYIOT
Tc(VI1), Re(VIl) B BogHbIX pacTBOpax?

5. IlpuBenurte mpuMepsl peakivii THAPOIN3a COSAMHEHUI MapraHIa.
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6. Kak u3MeHsI0TCS KUCIOTHO—OCHOBHBIE CBOMCTBA OKCHIOB MapraHiia B psy:

MnO — Mn203 - MnO2 — MnO3z — Mn,07,

7. BoccranoButenbHbie cBoiicTBa coequaenuii Mn(ll).

8. OxapakTepusyiTe OKMUCIUTEIbHO—BOCCTAaHOBUTENBHBIE cBolicTBa MNnO2, Kakue ycio-
B HEOOX0auMBI [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 - HMnOsa,

11. Tpusemute nmpumepsbl OuHapubix coeaunenuit TC(VI) u Re(VI) u aHHOHHBIX KOMITIEK-
coB Mn(VI), Te(VI) u Re(VI).

12. MosxHO 0knaTh, 4To MOH MNO4>TIpsBIIsSET OKMCITUTENbHBIE H BOCCTAHOBUTENILHBIE
CBOWCTBA, COOTBETCTBYIOIINE MOHMKCHUIO W TOBBIIICHUIO CTENCHH OKHUCIECHUs 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 peakimii 207 1 DJOF3 ¢ Bo1oi.

14. Kaxkas cpena 6maronpusrcTByer peakiusam nepexona MnOs B [Mn(H20)6]?*, MnOs B
MnO2, MnO4 B MnO4%? IIpuBeauTe NprMeEpHI peakiuii. B kakoi cpeae — KUCIIoi Wi IISIIOYHON
— okuciuTenbHbIe cBoiicTBa MNO4 mposiBisitoTCst B O0JbINeH cTeneHun?

15. Haxoxnenue metaios VIIB - rpynnet B npupone. [lonydenune dpeppomapranna. Me-
tonbl noxydeHust Mn, Tc u Re B npombinuiennoctu. [IprmMenenrne meTanios.

JlabopaTopHbIe ONBITHI:
[TpakTukym no o6miel u Heopranudeckoi xumuu: [locodbue ans crynentos By3oB / B.U.
®ponos, T.M. Kypoxtuna, 3.H. [IsiMoB u np.; nox pen. H.H. ITaBnosa, B.1A. ®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 UCXOJIHOM CMECH.

Oteet: ® (KMnOa) = 0,558; o (CaCOs) = 0,442.
5.5 IABOPATOPHASA PABOTA Ne5
3JEMEHTHI CEMEVCTBA KEJE3A
Bomnpocsl k 3aHATHIO:

1. KakoBblI 27€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, PeaknuoHHas CIIOCOOHOCTH METAJUIOB. B3auMonelcTBHE kKeje3a, KoOaabTa, HUKENS C
pa30aBIIEHHOMN COJISTHOM M cepHOM KuciaoTramu. HamumiuTe ypaBHeHHs peakiuii ¢ ydeToM oOpa-
30BaHUS aKBAKOMILIEKCOB.
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5. B dewm 3akitouaercs nmacCHBUPOBAHUE METAIIIOB?

6. B Buje kakux komiuiekcHbix 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-BOCCTAHOBUTEILHBIC 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. Crocobsr momyuenus Fe, Co, Ni B
MPOMBIIIJICHHOCTH.

12. Tlpaktuueckoe NpuMEHEHNE METANIOB U MX CILIaBOB.

13. Buomornyeckas poJib xKeesa.

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.
3agaum nmo TeMe: DJieMEHTHI ceMelicTBA JKeJie3a

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
JKUJKHUX BellecTB oOHapykeHo 17% cepol u 6,4% Bomopona. Onpeaenure GopMyry KpucTa-
muyeckoit comn.  Oteet: NiSOs- 6 H20.

2. Tlpu nelicTBum ykcycHO#M KucaoThl Ha pactBop conu CO(NO2)3 - 4NHs 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, YTO COJIb pacmajgaercs Ha JBa uWoHa. Hammmure ¢opmyny comu. OrtBer:
[Co(NO2)2(NHz)4]NO2.

3. IIpu pacTBOpEeHHH B COJISTHOM KUCIIOTE 2,79 T CMECH MOPOIIKOB ITMHKA ¥ JKeJe3a BBIIESIUIOCH
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
MeJIH, TO Macca yBenuuuBaetcs 110 4,96 r. Onpenenure coctaB ucxoanoi cmecu. Oter: m (Fe)
=1,68 r; m (FeO) = 1,44 r; m (Fe203) = 1,6 T.

2. OarHAKOBOE JM KOJMYECTBO CEPHOU KHUCIOTHI MOTpedyeTcs /s pacTBopeHus 40 r HUKeNs,
€CIT B OJTHOM CJIy4Yae B35Th KOHIIEHTPUPOBAHHYIO KHCIIOTY, a B IPyroM — pa3dasneHHyo? Ka-
Kasi Macca CepHOU KUCIIOTHI TIOW/IET Ha OKUCIICHUE HUKETIS B KaX/I0M ciiydae?

3. HaxoxaeHnne mMetajuioB Tpuaja skene3a B npupoze. Crocoosr nmomyuenus 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 31€KTpOHHBIE (HOPMYJIBI ATOMOB AJIEMEHTOB MOATPYIIIBI MeTU?

2. 3Has 00mIMe 3aKOHOMEPHOCTH XHUMHUHU O— 3JIEMEHTOB, MPOAHATU3UPYHTE KaK U3MEHs-

I0TCSA:

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

- BEJIMYMHBI TEIUIOTATOMU3ALMH, TEMIIEPATYp IJIaBIHUS U KUIIEHUs] METaIOB ¢ 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-OCHOBHBIM XapakTep 3THX
ruapokcuioB? KakoBa ux ycToiumBoCTh?

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

10. INouemy ammmakar cepedbpa HEyCTOMUUB B KUCIIBIX cpeax?

11. B pacrtBope uon Cu* HEyCTOWYHB — OH JIMOO JUCIPOIOPIHOHUPYET, THO0 OKUCISIETCS
KHCJIOPOJIOM, HOB HEPACTBOPUMBIX COJIAX OH MOXET CyIeCTBOBaTh. OHON U3 TAKUX COJICH ABJIA-
erca Cul (ITP = 1-10!2). HanumuTe ypaBHeHHs OKHCIUTENLHO- BOCCTAHOBUTEIBHOM PEaKIuu,
npoTekarolei npu nodasnenun pacrsopa Kl k pactBopy cynbdara menu.

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 IJIaTUHOBBIM 3JIEKTPOJaMH?

14. B uem 3akmiovaercs paduHupoBanue Meau? UTo mporMCcXoIUT MPHU 3TOM C C COZepKa-
IIMMHKCS B YSPHOBOW MeM mpumecsmu Oosiee akTUBHBIX (ZN, Ni) u menee aktuBHbIX (Ag, HQ)
METAJIJIOB?

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. ITpu B3aumoperictBuu 10 r amanbraMbl HATPUS C BOJIOM MOJIYYEH pacTBOP mienoun. s
HeHTpanu3anuu 3Toro pactsopa norpedosanocs 50 ma 0.5 H pactBopa kucnotsl. OnpenenuTtsb
MIPOIICHTHOE COJIepKaHue HATpHs (TI0 Macce) B aMajibrame.

2. 25 min pactBopa CuCl2 Bernenmu u3 pacteopa Kl0.3173 ruoma. KakoBa MosipHOCTB
pactBopa CuCl,?
3. CrnaB amoMuHMS U Meid 00paboTanu n30BITKOM pacTtBopa mienoun. [Ipu sTom 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. N3 HaBecku ynaTyHu Maccod 1,6645 r nmpu anamuze noiydeno 1.3466 rCu(SCN). u

0.0840 rSnO,. BeruncauTe MaccoByrO JOJII0 MEIW, OJIOBa W IMHKA B aHAIM3UPyeMou mpooe.
Ortser: 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. Kypoxrtuna, 3.H. [leimoB u ap.; nox pea. H.H. ITasnosa, B.1. ®ponosa.- M.: JIpoda, 2002.-
304 c.

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

5.7 JABOPATOPHASA PABOTA Ne/
I[IUHK, KAIMUWM, PTYTh U 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 crenenu okuciieHuss Haubosee XxapakTepHbl Ui LIMHKA, KaJAMUS, PTYTH U YeM
3TO 00BsICHAETCS?
3. Peakuuonnas crnocoGHOCTh MeTauioB. B3aumoneicTBue ¢ MpOCTHIMHU BEIIECTBAMU,

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

4. [Tomyuenue ruapokcuoB. KakoB KHCIOTHO-OCHOBHBINM XapaKTep 3TUX THAPOKCUAOB?
KakoBa nx ycToluuBoCTH?

5. Hanummre ypaBHeHUs: peakiuii pacTBOPEHHs THAPOKCHIA [IMHKA B KUCJIOTE U B pac-
TBOPE aMMHaKa.

6. [Tomydenue, cTpoeHHe, CBOMCTBA KOMIUIEKCHBIX COCAMHEHHN ITMHKA, KaIMHUs, PTYTH.
IIpuBennTe ypaBHEHHUs peaklMil.

7. HazoBuTe BakHEWIITNE CIIJIaBbI LIMHKA U YKAXHUTE UX MPUMEPHBII COCTaB.

8. Kaxkue mpoiieccbl mpoUCXOAsT MPHU AIEKTPOIU3E pacTBOpa cyiabdara UuHKa?

9. HaxosxaeHue B mpupo/ie ¥ MoJlyuyeHHe METaluIoB.

JlaGopaTopHbIe ONBITHI:
[TpakTukym o o61eit 1 Heopranndeckoi xumuu: [Tocodbue nis ctyaentos By3oB / B.1. ®pornos,
T.M. Kypoxtuna, 3.H. IsiMoB 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 Ne8
JAHTAHOUJIBI U AKTUHOUIbI
Bonpocskl K 3aHATHIO:

1. [lepexonnsie snementsl. [lonoxenue B [lepuonnueckoii cucreme. OCOOEHHOCTH dIIEK-
TPOHHOTO CTPOCHHUST aTOMOB 351eMeHTOB f-cemeticTs. [IpuBeauTe 371EKTPOHHBIE (OPMYITBI AaTOMOB
€BpOIIHS U ypaHa.

2. KakoB xapakTep U3MEHECHHS OPOUTAILHBIX PAIYCOB W YHEPTHI HOHU3AI[MH aTOMOB dJIe-
MenToB f-cemeticTa?

3. UeM 00yCITOBJICHO BEChMa 3HAYUTEIHLHOE CXOJACTBO XHMHUYECKUX CBOWCTB JIAHTAHOHIOB?
Kakue 13 HUX MOTYT MPOSIBAATH JOMOJHUTEIbHBIE CTENIEHU OKUCIEHUs U Kakue? KakoBbl Koop-
JMHAITMOHHBIE YHCJIa JTaHTAaHOUIOB.

4. B otnuuue OT psioB p- U 0-3JIEMEHTOB, YBEJIIMUCHUE YMCIIA SJICKTPOHOB B aTOMaXx JIaHTa-
HOWJIOB HE TIPUBOJIUT K YBEIIMUYCHUIO CTETICHH OKHCIeHUS B psay Ce — Lu. OObscHUTE IpUIUHY
3TOrO.

5. BropuuHast 1 BHyTpEeHHsISI TEPUOAUIHOCTH. 11X 00yCIIOBIEHHOCTH JIEKTPOHHBIM CTpPOE-
HUEM aTOMOB 31eMeHTOB. KoHTpakinoHHast aHanorus. D¢G¢GeKkT MpOHUKHOBEHUS DIIEKTPOHOB K
SApYy.

6. Xumudeckrie CBONCTBA JAaHTAaHOUIOB. Peakinu ¢ HemeTayuiaMu, BOJI0H, pa30aBIeHHBIMU
Y KOHIIEHTPUPOBAHHBIMU KHcJIOoTaMu. IIpuBeauTe ypaBHEHUS PEaKIUM.
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7. Kak u mouemy MeHsI€TCSl OCHOBHOM XapakTep TMAPOKCUIIOB MPHU MEpexoie OT CKaHAUs
K JJaHTaHYy Y OT JIaHTaHa K JII0TeLuI0?

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(SO04)2 + FeSO4 + H2SO4 — ...
12. 3akoH4uTe ypaBHEHUS pEaKIHii U MoaA0epuTe KOIPPUIIHMECHTHI:
UO: + HCI + HNO3 (xorm) — ...
U(SO4)2 + KMNOs + ... — ...

13. OxapakrepusyiiTe KUCIOTHO-OCHOBHBIE cBoiicTBa UQO3, 00pa3yromiero npu B3auMo-
JIEMCTBUY C MUHEPAJIBHBIMHI KHCIOTaMH COJIHM JUOKCOYpaHa, a MPH CIUIABICHUH CO HIET0YaMU —
ypaHatel. HanummTe ypaBHEHUs COOTBETCTBYIOIIUX PEAKIIUM.

14. Tlono6Ho d-3nementam VI rpynmsl ypan oOpasyer quypaHat amMmonusi. Hanummre
PEaKIUIO €ro TEPMUUECKOT0 PA3JI0KEHHS U CPABHUTE €€ C COOTBETCTBYIOIIMMH PEAKIIUIMU JIU-
Xpomara 1 BoJib(hpamaTa aMMOHHS.

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

HNuaexc
KOMIIE Ouenounoe IHoka3zaTenn Kpurepun ouennBanus
CpeacTBo OLlCHMBAHUSA c(popMHPOBAHHOCTH KOMIIETCHIM I
TeHIHH
[1K-2 | Ortuer 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-
HHUKE 0€30MMacHOCTH, B padOTe C BEleCTBAMU
1 npubopamu), KOTOPbIE UCIIPABIISAIOTCSA C TIO-

MOIIBIO MTPETIoIaBaTells.

bazoBelii — xopo1o | a) paboTa BBITIOIHEHA IPABUIIBHO, 0€3 cyle-
CTBEHHBIX OIIMOOK, C/IEJIaHbl BBIBO/IBI,

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

Bricokwuii — ot1- a) paboTa BBITIOJIHEHA MTOJTHO, TPaBUIIBHO, O€3
JIMYHO CYIIECTBECHHBIX OH_II/I6OK, CCJIaHbl BHIBOABI,

0) SKCIepHMEHT OCYIIECTBIICH 10 IUIaHy C y4e-

TOM TEXHHUKH 0€30TaCHOCTH U TIPaBUJI pabOTHI C

BEILIECTBAMH U ITPUOOpaMH; B) HUMEIOTCS
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OpraHU3allOHHbIE HABBIKU (TIOAEPKUBACTCS
YUCTOTa pabouero Mecra U MopsJIOK Ha CToJIe,
SKOHOMHO HCIIOJIb3YIOTCSl PEAKTHUBBI).

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
IPU HAJIMYUU YEThIPEX-TATH HEAOYETOB.
ba3oBbIii — x0- CTYJICHT BBITIOJHIII Pab0Ty MOJHOCTHIO, HO
potio JOTIYCTHII B HEl: He OoJiee 0JJHO HerpyOoi
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»
IToporoBsrii — CTYJEHT NPAaBUJIBHO BBIMOJIHWI HE MEHEE T10JI0-
YAOBJIETBOPH- BHUHBI pa0dOThI UJTH JIOIYCTHII: HE OoJiee IByX
TENBHO rpyOBIX OoIMOOK; UK He OoJiee 0AHOM rpy0oil
1 OJIHOM HerpyOoi OLIMOKHN U OHOTO HE/10-
4eTa; WK He 0osiee ABYX-TPeX HErpyObIX OIIM-
00K; UJIM OJJHOW Herpy0oil oIMOKH U Tpex
HEJI0YeTOB; WX IPU OTCYTCTBUM OIIUOOK, HO
P HAUIMYHN YETHIPEX-TISITH HETOUETOB.
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
Bricokuit — paboTa BhINOIHEHA O6€3 OIMOO0K, yKa3aHbl BCe
OTJINYHO pacueTHble (HOPMYJIIbI, €IUHULIBI U3MEPEHHUS,
0e3 omMOOK BBIMOTHEHBI MATEMAaTUUECKHUE pac-
YEThI
[1IK-2 | Pedepar Huskuit — Heyno- | TeMa pedepata He pacKpbiTa, OOHApYKHUBAETCS

BJIETBOPUTENIHO | CYIIECTBEHHOE 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.

bazoBrIii — x0-
po1o

OCHOBHBIEC TpeOOBaHUS K pedepaTy U ero 3a-
IMUTC BBINTOJIHCHBI, HO ITPU 3TOM HOIYIICHBI
He04EThl. B 9acTHOCTH, UMEIOTCS HETOYHOCTH
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B U3JI0)KEHNUHU MaTepuaa; OTCYTCTBYET JOrH4Ye-
CKasl I0CJIeZI0BAaTENIbHOCTD B CYKJICHUSIX; HE
BBIJIEpKaH 00BEM pedepaTa; UMEIOTCS yIyIe-
HUS B 0OPMIICHHUH; HA JIOTIOJIHUTENIbHBIE BO-
IIPOCHI NIPH 3AIIMUTE JAHbl HEMIOJIHBIE OTBETHI.

Bricokuii — oT1-
JIMYHO

BBITTOJIHEHBI BCE TPEOOBAHMS K HANMCAHUIO U
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-
JICHHUIO, TAaHbI TPABUJILHBIC OTBETHI HA JIOTIOJIHU-
TCJIBHBIC BOIIPOCHI.

[1K-2 Huskuii — no 60
0aoB (HEyI0BIIe-

TBOPHUTENHHO)

Tect

[Toporossrii — 61-
75 6amnos (yno-
BJICTBOPUTEJIHHO)

Bazosrlii — 76-84
0aJII0B (XOPOIIIO)

Bricokuii — 85-100
0aJ10B (OTIMYHO)

3a BEpHO BBIMOJHEHHOE 3aJ]aHHE TECTUPYEMBbIN
MOJIy4aeT MaKCHMaJbHOE KOJIMYECTBO OailioB,
IPEeIyCMOTPEHHOE JJisi 3TOrO 3a/aHus, 3a He-
BEPHO BBHITIOJIHEHHOE — HOJb OasuioB. Ilocie
MPOXOXKACHUS TECTa CYMMHUPYIOTCSI Pe3yIbTaThl
BBITTIOJTHEHMS BCEX 3aJaHUM.

[ToacunThiBaeTCS MPOIEHT MPABUIBLHO BBIMOJ-
HEHHBIX 3aJ]aHUi TeCTa, MOCIe Yero 3TOT Mpo-
LEHT MEPEeBOAUTCS B OLEHKY, PYKOBOJACTBYSCH
YKa3aHHBIMH KPUTEPUSIMHU OLICHUBAHUSI.

6.2 IIpoMeskyTO4YHAsSI aTTECTALUS CTYAEHTOB 10 AMCHHUIINHE

Kpurtepun ouneHnBaHusi yCTHOIO 0TBETa HA IK3aMeHe

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

1. MOJTHO PaCKPBITO COZEpKaHUE MaTepuaia Ousera;

2. Marepuan HU3JI0KEH TPaMOTHO, B OMNPEJEIECHHON JOTMYECKOM MOCIEA0BATEIbHOCTH,

TOYHO HUCIIOJB3YETCA TCPMHUHOJIOTUA,

3. moka3aHo YMCEHUC UIITFOCTPHUPOBATH TCOPETUUCCKHUC ITOJIOKCHN A KOHKPECTHBIMUA IIPpHUME-

paMu, IPUMCHSATH UX B HOBOI CUTyalluu,

4. MpoIEMOHCTPUPOBAHO YCBOEGHUE PaHEE U3yUEHHBIX COMMYTCTBYIOIIMX BOMIPOCOB, CPop-
MHUPOBAHHOCTh U YCTOMYMBOCTh KOMIIETEHIIMIA, YMEHHUI U HABBIKOB;

5. OTBET MPO3BYYaAT CAMOCTOSTENHHO, 0€3 HABOSIINUX BOIPOCOB;

6. TOMyIIEHBI OJIHA — IB€ HETOYHOCTHU MPU OCBEIICHUU BTOPOCTENEHHBIX BOITPOCOB, KOTO-

PBIE UCIIPABIISIIOTCS IO 3aMEYAHUIO.
Ouenka «4» (XoOpouo) CTaBUTCS, €CIH:

OTBCT CTYACHTA YHAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLCHKY ((5)), HO IIpHU 3TOM

UMECT OUH U3 HEJOCTATKOB!

1. B M3MIOKEHUH AOMYIIEHBI HEOOBIINE TPOOEITbI, He UCKA3UBIINE COJIEPKaHUE OTBETA;
2. IOMyIIEeHBI OJIUH — JBA HEJI0YETA MPU OCBEIIEHUH OCHOBHOI'O COJIEpKaHUSI OTBETA, UC-

MMPAaBJICHHBIC 110 3aMCYaHUIO 3K3aMCHATOPA,

3. momymIeHbl OMMOKa WK OoJiee TBYX HEAOUYETOB MPH OCBEIICHUH BTOPOCTEIIEHHBIX BO-
IIPOCOB, KOTOPBIE JIETKO UCIPABJISIOTCSA 10 3aMEYaHUIO DK3aMEHATOPA.

Ouenka «3» (y10BJIeTBOPUTEIbHO) CTABUTCS, €CIIH:

1. HEMOTHO WM HEMOCTIEIOBATENBHO PACKPBITO COACPKAHIE MaTepraia, HO MOKa3aHo 00-
niee MOHMMAHHWE BOINPOCAa U MPOJAEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIE IS JajJbHEHIIEro

YCBOCHUS MaTCpuaa,
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2. IMEJHCh 3aTPyIHEHUS WIH JOMYIIEHbI OIIMOKY B ONPEeNIEHUU TOHATUH, UCTIOIb30Ba-
HUH TEPMUHOJIOTHH, UCTIPABIICHHBIE ITOCIIE HECKOJIBKIX HABOASIINX BOIIPOCOB;

3. Ipy HEMOJIHOM 3HAHUU TEOPETUUECKOr0 MaTepuaa BbIsIBJIeHA HeJ10oCcTaTouHas chopmu-
POBaHHOCTh KOMIIETEHIIMH, YMEHHH U HABBIKOB, CTY/ICHT HE MOXKET IIPUMEHUTH TEOPHUIO B HOBOU
CUTYallUH.

Ouenka «2» (Hey10BJIETBOPUTEJIbHO) CTABUTCS, €CIIU:

1. HE pacKpBITO OCHOBHOE COJIepKaHKe yueOHOro MaTepuaa,

2. 06HapyKeHO He3HAHKE WIIM HETTOHUMaHKe 0OJIbIIeH NI HanboJIee BaXKHOM 4acTH yueo-
HOT'O MaTepHana;

3. IomyIIeHbI OMMOKH B ONIPEAeIICHIUH TOHATHH, IPU HCIIOJIb30BAaHHH TEPMUHOIOTHH, KO-
TOpbIE HE UCIIPABIICHBI [TOCIIE HECKOJIBKUX HABOJASIIUX BOIIPOCOB.

4. He chOPMUPOBAHBI KOMIIETCHIIUN, YMEHUS U HABBIKH.

IIpumepHBbIii IepeYeHb BONPOCOB K IK3aMeEHY

1. O0mras xapakTepucTHKa aTOMOB AJIeMEHTOB 1oOouHoi noarpymmsl |1 rpynmer. Ouzn-
YECKME U XUMHUUYECKUE CBOMCTBA IIPOCTBIX BeUIECTB. MICTOpHS OTKPBITHS U HAXOKIECHUE DJIEMEH-
TOB B npupozae. OKcuapl, THAPOKCUABI U COJU 3JIEMEHTOB NobouHo nmonarpynns! |1l rpymmer.
CpaBHeHUE CBOMCTB 3J1€MEHTOB IMIaBHOU M 1obouHoi noarpymni |1 rpynmsr.

2. OnoBo, amutotpornHbie popmbl. DU3nYecKHe U XUMHUYECKHE CBOWCTBA. OKCHUIBI M THI-
POKCHU/IBI, UX KUCIOTHO-OCHOBHBIE U OKUCIIUTEIbHO-BOCCTAHOBUTEJIbHBIE CBOMCTBA. - U [-0J10-
BSIHHBIC KUCTOTHL. BoccTanoButenbHbie cBoicTBa coenunenuit onosa (II). [lpumenenue u momy-
YEHHE 0JIOBA.

3. CBunen u ero coenuHenus. [lomydenue, Gpu3nueckne 1 XUMHYECKHE CBOWCTBA. AJLIO-
TPOIHUs CBUHLA U €70 COEIMHEHU.

4. O0u1ast xapakTepUCTHKa aTOMOB JIEMEHTOB 110004YHOM noarpynisl |V rpynnsl. Ousu-
YECKUE U XUMUYECKHE CBOMCTB ITPOCTHIX BEIIECTB, UX UCIIOJIB30BAHUE. XMMH3M UX MTOJIyYE€HUS U3
NPUPOJHBIX coenquHeHui. [Ipumenenne Tutana, HHPKOHUS, TaQHUS U UX COEAMHEHUH.

5. OKcuibl, THAPOKCHU/IBI U COJTU 3IEMEHTOB M0O004HOM noarpymnisl |V rpynmnel. [Ipumene-
HUE 3TUX coeArHeHui. CpaBHEHHE CBOMCTB 3JIEMEHTOB IVIABHOW M MOOOYHOW MOATPYIIII.

6. CypbMa, BUcMyT. CpaBHEHHE (PU3UUYECKUX U XUMUYECKHX CBOWCTB CYypbMbI U BUCMYTA.
Oxcuppl, THAPOKCHUIBI M TAIOTEHUIBI CYpbMbl M BUCMYTA. [ UApOIN3 cosiel CypbMbl U BUCMYTA.
CpaBHEHUE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB COEIMHEHNI CypbMBI U BUCMYTA.

7. Banaguii, Huo6wmii, TanTtan. OOuas XxapakTepucTUKa aTOMOB JIEMEHTOB, PU3NYECKUX U
XMUMHUYECKHX CBOMCTB MpOCTHIX BemecTB. CriocoObl ux mnosyueHust. OKCHbI, THIPOKCUABI, COIH
AJIEMEHTOB MOOOYHOU moArpynmsl V rpymnmbsl. CpaBHEHHE CBOMCTB 3JIEMEHTOB IJIaBHOM M 000Y-
HOM MOATrpymIl V IpyIIbL.

8. Xpom. Ctpoenne aroma. Bo3zMokHBIE cTeneHH OKucieHus. [IpupoaHble coeqMHEeHUs
xpoma. [lonydyeHnue u npuMeHeHne XpoMa 1 peppoxpoma.

9. Oxcup, ruapokcun u coiu xpoma (I1). TTomydenue, puzndeckne u XUMUIECKHE CBOM-
CTBa.

10.  Oxcun, rugpokcun u comu xpoma (I11). Tlonydenne, Gpusnueckne u XUMHYECKHE
cBoiicTBa. I'mapokco- u okcoxpomarsl. Kommiekcusie coequnenus xpoma (l11). OxucnurensHo-
BOCCTaHOBHTEIIbHBIE CBOWCTBA coenuHenuit xpoma (111).

11.  3aBHUCUMOCTb KMCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THAPOKCHUIOB XpOMa OT Be-
JIMYUHBI YCIOBHBIX 3apSAJ0B U PaJINyCOB COOTBETCTBYIOIINX HOHOB.

12. XpomoBbIe KHCIOTHI, UX CBOHCTBa. XpOMaThl U JUXPOMAThI, YCIOBUS UX CyIlle-
ctBoBanus. Coequnenus xpoma (V1) kak okuciautens. XpomMoBasi CMeCh.

13. Monu6aen u Boabdpam. [Tonyuenune u3 npupoHbIX coequHeHUd. OKCHIBI U THI-
pokcuabl MonubaeHa U Bosibppama. MonubaeHoBast U BOJIb(ppaMoBasi KUCIOTHI U UX COJIH.

14.  Mapraneu. [lonyuenne u npumeHenue Mmapranua. CrnaBel MapraHia. 3aBUCH-

MOCTE CBOMCTB OKCHOOB U THAPOKCHUAOB OT CTCIICHH OKHCJICHUA MapraHia.
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15. CoenvHeHUs] MapraHiia BBICHIMX CTENEHEW OKUCIeHHs. MapraHiieBas U mMapras-
LOBUCTasl KUCI0Ta. MaHraHaTel ¥ NIEPMaHTaHAThl. 3aBUCUMOCTh OKHUCIUTEIbHBIX CBOMCTB MEp-
MaHraHaToB oT pH cpenpbl.

16.  XKenezo. Coenunenus xene3a. CpaBHeHUE CBOWMCTB coenunenuit xenesa Il u 1.
KoMIuiekcHbIe coeIMHEHHNS Kee3a.

17. KobGaner. Baxknelimme coenquHeHus koOanbra. CpaBHEHHUE CBOWCTB COSAMHCHHIN
koOanbTa Il u 11l. KoMmmiekcHbie coenuHeHns KoOaibTa.

18. Hukens. Baxknelimue coenqunenus Hukens. CpaBHEHUE CBOWCTB COSMHEHUM HU-
ke | u 1. KoMmmiekcHple coeqnHeHns HUKES.

6.3 OneHo4HbIe cpeacTBa 1Sl IPOBEPKH YPOBHS ¢(h)OPMUPOBAHHOCTH KOMIIETEHIINH

IIK-2
TecTbl coaepKaT ClIeNYHOLIME TUIIBI 3aJaHUI
Ne 3a1a- Bec 3apa- | Pe3yabTaT oneHuBanus (0aJ1bl, HOJy4YeH-
Tun 3aganus - HUSA Hbl€ 32 BBINOJHEHUE 3a]aHusl / XapaKTe-
(0as) PUCTHKA NPABUJIBLHOCTH 0TBETA)
3aJlaHusl 3aKPBITOTO 1,23 1 Gamn 1 6 - moiHOE MpaBMIIbHOE coOTBETCTBUE; () O
THIIa C BBIOOPOM O/~ - OCTaJIbHBIE CITyYau
HOTO TTpaBUILHOTO (1
u3 4)
3a/IaHMsl 3aKPBITOTO 4.5,6,7 |2 0auia 2 0 — MOJIHOE MPAaBUIILHOE COOTBETCTBHE (TI0-
THIIA C BEIOOPOM He- CJIEIOBATEILHOCTh BAPUAHTOB OTBETA MOXKET
CKOJIBKUX ITPABUJIb- ObITh JI000H); 1 6 — ecnu nmomymieHa ojHA
HBIX OTBETOB (3 U3 6) omuOKa / OTBET MPaBUJILHBIN, HO HE TIOJHBIH;
0 6 — ocTanpHBIE CiIy4yau
3a/1aHMsl 3aKPBITOTO 8,9 2 Oaiuta 2 6 — MoJIHOE MPaBUILHOE COOTBETCTBUE; 1 O
TUIIA HA YCTAaHOBJIE- — €CITU JTOTMYIIIeHa OJIHA OIIMOKa / OTBET Ipa-
HHE COOTBETCTBUA (4 BHJIBHBIM, HO HE MOJHBIH, 0 O — ocTalbHBIC
Ha 4) ciaydau
3a/1aHH€ 3aKPBITOrO 10, 11 2 Oaiuta 2 6 — moJIHOE MPaBUILHOE COOTBETCTBHE; 1 O
TUIIA HA YCTAaHOBJIE- — €CITK JTOMYIIIeHa OJIHA OIIMOKa / OTBET Ipa-
HHE T0CIIeI0BATEIb- BHJIBHBIM, HO HE MOJHBIH;, 0 O — ocTalbHBIC
HOCTHU ciyJau
3a/1aHMs OTKPBITOTO 12,13 3 Gamna 3 6 — monHOe mpaBuUiIbHOE cooTBeTCTBUE; O O
THTIA C KPATKAM OTBE- — OCTaJIbHBIE CITyYaHu.
TOM
3a/1aHUs] OTKPBITOTO 14, 15 56amnoB |5 0 — mMoNHOE MPaBUIBHOE COOTBETCTBHE;
THUIIA C Pa3BEPHYTHIM €CJIM JIOMyIleHa OJiHA OINOKa/HEeTOYHOCTh /
OTBETOM OTBET MPABWJIHHBIN, HO HE MOJHBIN - 3 Oasa;
€CJIM TOMyIIeHO 0oJiee OHOM OMMOKHY / OTBET
HETIPaBWIbHBIN / OTBET OTCYTCTBYET — 0 Oas-
JIOB
Komnerennus NuaukaTopsl

- IIK-2. CriocoGeH ocymiecTBIsATh Meaaroru-
YECKYIO JISATEITBHOCTH TI0 TIPOQUIBHBIM TIPe/I-
MeTaM (JMCIUIUTUHAM, MOJIYJISIM) B paMKax
MporpaMM OCHOBHOTO OOIIIETO M CPETHEro 00-
1ero oopasoBaHus

e [IK-2.2 [IpumeHsier OCHOBBI T€OpUH (PYH-
JAMEHTAJIBHBIX W NPUKIIAJHBIX Pa3elioB XU-
MUU (HEOpraHM4ecKoM, aHaJTUTHYECKOH, opra-
HUYecKol, ¢pusznyeckoit, xumuun BMC, xumu-
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YECKUX OCHOB OMOJIOTUYECKHUX IMPOIIECCOB, XH-
MUYECKOW TEXHOJIOTHH) JUIsl pEeUIeHUs] Teope-
TUYECKHUX U MPAKTUUYECKUX 3a]1a4.

3ananmue 1. Kakoii 3;1eMeHT sIBJIsieTCA TUNMYHBIM NMPeACTABUTEIEM JAHTAHOUI0B?
1. Cxagoui

2. Lepwuit

3. N'oneMuit

4. Ypau

OTserT: 2

3ananue 2. Kakoii okcuja siBiasiercsi aMmporepHbiM?
1. CrO

2. Cr20s

3. CrOs

4. Mn20O~

OTBerT: 2

3ananmue 3. Kakoe coenunenne oopasyercs npu B3anmojaeiicteuu Cu(OH): ¢ u3dbITKOM am-
muaka?

1. Cu(OH)2

2. [Cu(NHs)4](OH)2

3. CuO

4. Cu20

Otger: 2

3aganue 4. Kakue pakTopbl BJIUSIIOT HA OKUCJINTEJIbHYIO CIIOCOOHOCTH TEPMAaHraHaAT-uoHAa?
(Bb10epuTe 3 BapnanTa)

1. pH cpenbr

2. Temneparypa

3. KoHueHTpanust OKHCIUTENs

4. ITpupojia BOCCTaHOBUTEIS

5. Hanmnume karanuzaropa

6. /laBnenue

OtsBer: 1, 3,4

3aganue S. Kakune coenunenusi xpoma (III) aasirores kommiekcubivu? (Boioepure 3 Bapu-
aHTAa)

1. CrCls-6H20

2. KCF(SO4)2'12H20

3. CI‘z(SO4)3

4. [CI‘(HzO)G]Cla

5.CrO

6. Cr20s

OtsBer: 1, 2,4

3aganue 6. Kakue 371eMeHTHI MOATPYNIIBI MeIH CKIOHHBI K KOMILIeKc000pa3oBanuio? (Bbi-
Oepute 3 BapuaHTa)

1. Menp

2. Cepebpo

3. 3omn0T0

4. Pentrenuit
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5. Bce
6. Hu oquu
Otsert: 1,2, 3

3ananue 7. Kakue moHbI MOTYT CylIeCTBOBATh B BOJAHBIX pacTBopax? (Buidoepure 3 Bapu-
aHTAa)

L. [Cr(H20)s]**

2. [MnOa4]*

3. [Fe(H20)s]*

4. [Cu(H20)4]**

5. [Ag(H20):]*

6. [Zn(H20)s]**

Otser: 1, 3, 4

3ananue 8. YcraHOBHTE COOTBETCTBHE MEXK/IY COeIMHEHHEM H €r0 IIBETOM:
K2CrOs : JKenTerit

K>Cr207 : OpanskeBblit

KMnOs : ®roneToBbIi

CuSO4-5H20 : Cunnit

3aganue 9. YcTaHOBHTE COOTBETCTBHE MEKIY OKCHIOM H €r0 XapaKTepoM:
CrO : OcHOBHBIN

Cr20s : AmdorepHbIit

CrO:s : KucnotHslit

MnO: : AMdoTepHbIi

3aganue 10. Pacnosioxkute moArpyniy xpoMa B MopsiiKe YBeJHYeHHs TeMIepaTypbl MJIaB-
JIEHHSI METAJLJIOB:

1 : Xpom

2 : Monmubnen

3 : Bonsgpam

OTseT:123

3aganue 11. PacnoJioxkute HOHBI B MOPSAAKE YBEJIHYCHHSI OKMCIUTEIbHON CIIOCOOHOCTH B
KHCJI0M cpene:

l:Cr*

2 : Mn**

3:Fe**

4 : MnO4

Otset:1234

3aganue 12. SIBjieHNe yMeHbIICHUS] PAINYCOB ATOMOB JIAHTAHOH/AOB ¢ POCTOM 3apsiia siApa
Ha3bIBaeTcs .
OTBeT: JJaHTAaHOUTHOE CXKATHE

3ananmne 13. KommiiekcHble cOeJUHEHHSI, B KOTOPBIX JIMTAH/IbI CBA3AHbI ¢ EHTPAJIbHBIM
aTOMOM 4Yepe3 aTOM KHCJI0POAa, Ha3bIBAIOTCHA .
OTBET: OKCOKOMIUIEKCHI
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3ananue 14. OnummTe, KAaK U NOYEeMY U3MEHSIOTCS KHCJI0THO-OCHOBHbIE CBOMCTBA OKCHI0B
U THIPOKCH/IOB XpOMa C YBeJIHYeHHEM CTeNeHH OKHCIeHHUS.

OtBet: C pocTOM CTENEHU OKHUCICHUS YBEITUUYUBACTCS 3apsii HOHA U YMEHBIIIAETCS €ro pajuyc,
4YTO YCWJIMBAET MOJsipu3yollee AeiictBue moHa Ha anuoH OH™. Dto nmpuBoauT k ocinabieHUIo
cBs3u O-H u ycunenuto kucnotHsix cBoicTB: CrO (ocHoBHBIN) — Cr203 (amdortepnsiit) — CrOs
(KUCTIOTHBIN).

3aganue 15. O0bsicHUTE, MOYEeMY MEPMAHTAHAT KAJIUs B PA3HBIX CpPelaX BOCCTAHABJIHMBA-
eTcsl 10 pa3HbIX NpoayKkToB. IIpuBennTe npumMepsbl.

Otset: OkucnutenbHass ciocoOHOCTs MnO4~ U MPOIYKT BOCCTAHOBJICHHMS 3aBHCAT OT pH cpenbl
U3-32 M3MEHEHUS OKUCIMTEIbHO-BOCCTAHOBUTEIBHOIO MOTeHIMana cucreMbl MnOs/Mn?,
MnOs4/ MnOs-, MnO4 /MnO4?".

- B xucnoii cpeae (HY): MnO4~ + 8H' + 5e — Mn** + 4H20 (OecuBeTHBIif).

- B mefitpanpHoii/cnabomenounoit: MnOs~ + 2H20 + 3e — MnO: + 40H™ (kopu4HEBBIH 0Ca/I0K).
- B cunpnomenoynoi: MnO4~ + € — MnQO4>~ (3eneHslii).

7 HIEPEYEHh TH®OPMAIIMOHHBIX TEXHOJIOT Ui, NCIIOJIb3YEMbBIX
B NIPOIECCE OBYYEHUA

NudopmanuonHbie TeXHOJIOTMH — 00yUYEHUE B 3JIEKTPOHHOM 00pa30BaTeIbHON Cpesie ¢
LEJIBIO PACLIMPEHHsI I0CTyTa K 00pa3oBaTelbHbIM pecypcaM, YBEIMUEHHUs KOHTAKTHOI'O B3aUMO-
JEICTBUS C MpenojiaBaTesieM, MOCTPOSHUS WHAUBUAYAIbHBIX TPAEKTOPUM MOJITOTOBKU, 0OBEK-
TUBHOI'O KOHTPOJII U MOHUTOPUHIA 3HAHUN CTYJIEHTOB.

B o06pa3zoBarenpHOM Iporiecce Mo TUCIHUILIMHE UCIOIB3YIOTCS CIeIyromue HHPOopMaIu-
OHHBIE TEXHOJIOTHH, SIBJISIOIIMECS KOMIOHEHTaMH OJEKTPOHHOH MH(OpMalMOHHO-00pa30oBa-
TenpHOM cpenbl bI'TIY:

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

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

e DJIEKTPOHHBIE OMOINOTEUHBIE CUCTEMBI,

e MynbTUMEAUITHOE COITPOBOKIACHUE JIEKIINN U TPAKTUYECKHUX 3AHITHIM.

8 OCOBEHHOCTH U3YYEHUA JUCHUIIVIMHBI UHBAJIMJIAMMU U JIMIJAMHU
C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbA

[Tpu oOyueHuM NUIl ¢ OTPAaHHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI MPUMEHSIOTCS a/1arl-
THUBHBIC 06pa3OBaTeJ'II)HI)I€ TEXHOJIOTHU B COOTBCTCTBUU C YCIIOBUAMU, U3JIOKCHHBIMU B pa3aciic
«OcoOeHHOCTH pealn3anuu 00pa3oBaTeIbHON IPOrpaMMBbI AJIi HHBAIUOB U JIUI] C OTPaHUYCH-
HBIMH BO3MOXXHOCTSIMH 3JIOPOBBSI» OCHOBHOUM 00pa30BaTeNIbHOW TPOrpamMmbl (MCIOJIb30BAaHUE
CHEIHUANbHBIX Y4eOHBIX TOCOOM U MUAAKTUYECKHX MaTEpUajioB, CIEIUANBHBIX TEXHUYECKHX
CpeaCTB 00y4YEeHUSI KOJIJIEKTUBHOTO M MHAUBHUIYAJILHOTO MTOJIb30BAHHUS, TPEIOCTABIIEHUE YCIIYT ac-
CUCTEHTa (TIOMOIIIHHKA), OKA3bIBAIOIIETO 00YJAIOIIUMCS HEOOXOIUMYIO0 TEXHHUECKYIO TTIOMOIIIb U
T. 11.) ¢ Y4ETOM WHIMBHUIYATBHBIX OCOOEHHOCTEH 00yJarOIuXCsl.

9 CIIMCOK JIMTEPATYPbI U UTH®OOPMALIMOHHbIX PECYPCOB

9.1 JIuteparypa
OcHoBHas1 JiuTEepaTypa
1. I'munka, H.JI. O6mrast xumust: yue6.mocodue as By3o / H.JIL. I'munka; mon pen. A .
Epmako-Ba. — 30-e u3n., uctp. — M. : Unarerpan-Ilpecc, 2007 — 727 c. (21 7k3.)
2. Vraii, S.A. OGmias 1 HeOpraHuveckass XuMusl: y9eOHUK I CTY/1. BY30B, 00y4aro-
HIMXCS TI0 HalpaBJieHuto U crerl. «Xumus» / S.A. Yrait. — 4-e uzn., crep. — M. : Beici. 1mik.,
2009. — 527 c. (18 7k3.)

JlonmoJTHUTeIbHAS JIUTepaTypa


http://www.i-exam.ru/
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1. Apremenko, A.W. CripaBouHoe pykoBoicTBO 1o xumuwn / A.U. Apremenko, 1.B. Tuxy-
HOBa, B.A. MasieBaHHbI#. — 2-¢ u3., nepepad. u gon. — M. : Beicm. mik., 2003. — 366 c. (27 3k3.)
2. I'muaka, H.JIL. 3agaun u ynipakHeHHs 110 O0IIel XuMuH : yued.mocodue 1 cry. By3os
/ H. JI. T'nunka ; mox pen. B. A. PabunoBuya, X. M. Pybunoii. — crep. U3a. — M. : UnTerpain-
ITpecc, 2011. — 240 c. (16 3k3.)
3. Eppirun, JI.I1. MeToauka pemeHus 3a1a4 o XUMUU: y4eO. mocodue it CTyA. Tell. UH-
TOB 110 6moi. u xuM. cuenl. / JI.I1. Eppirun, E.A. [llumkus. — M. : [Ipocsemenne, 1989. — 173 c.
(15 7K3.)

6. Knoteko, A.B. Xumus tBepmoro tena: yued. mocobue mjis CTy.., 0OYUYarOImUXCs 1Mo
cnen. «Xumus» / A.B. Knoteko, U.A. Tlpecusikos, FO.Jl. TpetbsikoB. — M. : Akagemus, 2006. —
301 c. (19 7k3.)

7. KoopaunanuonHas xumusi: yue6. mocobue ais cty. By3oB / B.B. Cxonenko [u ap.]. —
M. : Axkanemknura, 2007. — 487 c. (10 3k3.)

8. Koposun, H.B. O6mias xumusi: yaeOHuK 11 ctyn. By30B / H.B. KopoBun. — 10-¢ u3s.,
nepepad. — M. : Beicm. mik., 2008. — 556 c. (5 3k3.)

9. Jlunun, P.A. Heopranuueckast XuMusi B peakuusix: cnpaBounuk / P.A. Jlunun, B.A. Mo-
nouko, JI.JI. AugpeeBa. — 2-¢ usz., nepepad., gom. — M. : [Ipoda, 2007. — 637 c. (5 3x3.)

10. Heopranwdeckas xumust B 3 1.: yueOnuk mns crya. By3oB / F0.J. TperbsikoB — M. :
Axanemusi, 2007. — (Briciiee npodeccuonanbroe oopazoBanue). (T.1 — 20 3k3., T.2 — 20 3k3., T.3
— 28 9K3.)

11. ®ponos, B.U. IIpaktukym no obIuiel 1 HEOPraHUYECKOM XUMHUU: yued. mocodue st
CTY. BYy30B, 00yUarOIIMXCs 110 HAIPABJICHUIO « MeTammyprus», « XAMHYECKasi TEXHOJIOTH 1 OHo-
texnojiorus» / B.U. ®ponos, T.M. Kypoxtuna, 3.H. IpimoBa ; nox pen. H.H. IlaBnosa, B.U.
®ponosa. — 2-e u3., nepepad., gom. — M. : JIpoda, 2002. — 301 c. (30 3k3.)

12. Xayckpodt, K. CoBpemennsiit kypc obmieit xumuu. B 2 1. / K. Xayckpodt, 3. Kon-
ctebn ; mox pen. B.IL. 3nomanosa ; nep. ¢ anra. — M. : Mup, 2002. — (JIyumuii 3apyOexHbIit
yueOHuK). (T.1 — 13 5k3., T.2 — 13 5K3.)

9.2 ba3bl JaHHBIX 1 HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMbI

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

2. Kararor ob6pa3oBateabHBIX HHTEpHET-pecypcoB http://www.edu.ru

3. DnekTpoHHas OubaMoTeKa y4eOHbIX MaTepuasioB 1o xumun MI'Y
http://www.chem.msu.su/rus/elibrary/

4. Tloptan Hay4yHO#i dnekTpoHHOM 6nbmuoTeku http://elibrary.ru/defaultx.asp

9.3 DJ1IeKTPOHHO-0MOINOTEYHbIE pecypChl
1. Honmpen (0630p CMMN). - Pexxum nocryna: https://polpred.com/news
2. DBC «tOpaiit» https://urait.ru.

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jliist ipoBeieHus 3aHATHI JIEKIIMOHHOTO M CEMUHAPCKOTO TUTIA, TPYITIOBBIX M HHIUBHUIY-
QIBHBIX KOHCYJIbTAllMi, TEKYILIEro KOHTPOJII M MPOMEXYTOYHOW aTTECTallMd HCHOJIb3YIOTCS
ayJIUTOPUH, OCHAIEHHBIE YIEOHOU MeOebI0, Ay TUTOPHOU TOCKOH, KOMIBIOTEPOM(paMHu) C ycTa-
HOBJICHHBIM JIMLIEH3UOHHBIM CIEIMATN3UPOBAHHBIM IPOTPAMMHBIM 00€CIIeYeHUEM, KOMMYTATO-
POM /17151 BBIXO/Ia B QJIEKTPOHHO-OMOIMOTEYHYIO CUCTEMY U 3JIEKTPOHHYIO HH(POpMaIMOHHO-00pa-
3oBaTenpHy0 cpeay BITIY, MynbTuMenUHHBIMU MPOEKTOPAMHM, SKCIIO3UIIMOHHBIMU HKpaHaMHU,
y4eOHO-HaTIIHBIMU NTOCOOUSIMU (TaOIHUIIBI, MyJIbTUMEANIHBIE Tpe3eHTanun). s mposeneHus
NPAaKTUYECKHUX 3aHATUN TaK)KE HCTIOJIb3YEeTCS:

Ayn. 103 «A» Y4yeOHas 1adopaTopusi HEOPraHMYECKON XMMMH, KOTOpas OCHalleHa
CJIEAYIOUIMM 000pyIOBaHUEM:

e KoOMIUIEKT ayTMTOPHOI Mebenu

e AyauTopHas J0CKa

e KoMIploTep ¢ YCTaHOBJICHHBIM JIMIIEH3UOHHBIM CIIEHUAIN3UPOBAHHBIM IPOTrPAMMHBIM
obecrnieueHueM (2 mit.)



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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ITpuntep (1 wr.)
KommnbroTep ¢ ycTaHOBIEHHBIM JIMIIEH3UOHHBIM CHELMAIU3UPOBAHHBIM [TPOrPaMMHBIM

obecrieueHneM

MynbTuMenuitabii npoexkTop (1 mrt.)

OKCHO3ULMOHHBIN KpaH (HaBecHOM) (1 miT.)

Cron naGoparopuslii (3 mT.)

CymuibHbIH mKadg

Becwt EK-410 (Texnuueckue)

HITaTtuBsl U1 IPOOUPOK, HArpeBaTesIbHbIe IPUOOPHI, TabopaTOpHas mocyna
XUMHUECKUE PEaKTHBBI 10 TEMATHKE JJAOOPAaTOPHBIX padoT

VYuebHO-HarIAAHbIE TOCOOUS - CIai bl, TAOIULIbI, MyJIbTUMEAUNHBIE IPE3EHTALUU 10

JUCHHUITIIINHE ((I/I36paHHbIe TJIaBBI HCOPI aHNYIECKOM XUMUH »

a Takke Aya. 118 «A» JlabopaTtopusi ecTeCTBEHHOHAYYHOI HANIPABJIEHHOCTH NeAAro-
ru4yeckoro texnonapka «Kpanropuym» um. C.B. JlaHkuHA, KOTOpasi OCHAILIEHA CJICTYIOLUM
00opya0OBaHUEM:

KommuiexkT ayauropHoit medenu

Jlocka 1-3emMeHTHas MeoBas MarHUTHas

Crou npUCTEeHHbIN XuMU4ecKkuit (3 wmrT.)

HoyTt0yk (4 mrT.)

M®YV npunrep

Anmapar Kunma (2 mr.)

Crepwimzarop uist 1a00paToOpHOI TOCyAbl BO3AYIIHBIHN (1 1mIT.)
JlaboparopHoe 06opyioBaHUE 11O XUMHUU (6 IIT.)

MarnutHas memanka (1 mr.)

[Tudposas madopatopus mo xumun «Releony (6 mrr.)
[{udposast nadbopaTtopus mo pusuke «Releony (6 mrT.)
[udposas nabopatopus mo douonoruu «Releony (6 wit.)
VY4eOHo-HccaenoBaTenbekas iabopaTopusi OMOCUTHANIOB U HEHPOTEXHOIOTUi (6 mIT.)
VYuebHast 1abopaTopus TOUHBIX U3MEpEeHUH (6 mIT.)
Muxkpockon y4eOHbIH «IBpHKay (6 1IT.)

CamocrosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSAX OCHALICHHBIX KOMIIb-
IOTEPHOM TEXHUKOM C BBIXOJIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNbHYIO Cpey By3a,
B CIICHUAJIM3UPOBAHHBIX na60paT0pH;1x MO0 JUCHUINIMHE, a TAKXKE B 3aJIaX JOCTYyIIa B JIOKAJIbHYIO
cetb BI'TIY, B 1abopaTopuu NCUX0JIOr0-MeAArorHuecKuX UCCAeT0BaHUN U JIp.

Hcnons3zyemoe nporpammuoe obecneuenue: 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.

Pa3zpa6orumk: Eroposa .B., nokTop xumMuueckux Hayk, mpodeccop kadeapbl XUMHUU.
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11 IUCT UBSMEHEHHUH U JOTOJTHEHUM

YrBepxaeHue usMmenenni u gonoanenuii B PII/I nas peanuzanuu B 2024/2025 yu. r.
Pabouas mporpamMma AMCHHILTUHBI TIEPECMOTPEHa, 00CYKIeHa U 000peHa AJIs peann3a-
uu B 2024/2025 yuebHoM roay Ha 3aceqanuu kadeapsl (mpotokos Ne 8 ot 30 mas 2024 1.).

YrBepxaenue nusmMenenuid u gonoaneduid B PII/I nuas peanuzanuu B 2025/2026 yu. r.

Pabouas mporpaMma JUCHMIUIMHBEI TIEpECMOTpPEHa, 00Cyk/IeHa U 000peHa s peain3a-
uu B 2025/2026 yuebHOM roay Ha 3acenanuu kadeapsl (mpotokoa Ne 6 ot 26 mapra 2025 1.). B
PIIJI BHECEHBI CIEAYIOIINE U3MEHEHHUS U JOTIOJHEHHUS:

Ne m3menenust: 1

Ne crpanuisl ¢ u3mMenenuem: 26
B Paznen 9 BHeceHbI H3MEHEHHUSA B CITUCOK JIMTEPATYPHI, B 0a3bl TaHHBIX U HHPOPMAIIHOHHO-
CIPaBOYHBIE CHCTEMBI, B 3JIEKTPOHHO-OMOIMOTEUHBIE peCypChl. YKa3aHbl CChUIKH, 0Oecneun-
BaIOIIME OCTYI 00YyYaIOIMIUMCS K ANIEKTPOHHBIM YU4EOHBIM U3JaHUSM H 3JICKTPOHHBIM 00pa3o-
BaresbHBIM pecypcam ¢ caiita DT'BOY BO «bI'TIY ».

YT1Bep:kaenue uzmMmeneHuii u qonojaHenui B PIIL nis peanuzanum B 2026/2027 yu. r.

Pabouas mporpamMma AMCHMILTAHBI TIEPECMOTPEHa, 00CYKIeHa U 0I00peHa IS peann3a-
uu B 2026/2027 yuebHoMm roay Ha 3acenanuu kadeapsl (mpotokon Noe ot 2026 rT1.). B
PIIJI BHECEHBI CaeAyOMME U3MEHEHHS U TOTIOJIHEHHUS :

Neo u3smeneunus:
Ne cTpaHMIIBI C H3MEHEHUEM:
UckmrounTh: BxirounTs:




