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PABOYAS ITPOI'PAMMA JTUCHUIIJIMHBI
«Heoprannueckast Xummsi»

Hanpasnenue 44.03.05 Ilenarornueckoe oopasoBanue (¢ AByms mpOopUISIMHU TOATOTOBKH )
[Tpodunu: Xumus. buomorus.

KBanuduxanus (cTeneHs) BEITYCKHUKA — OaKanaBp

Bnagukaskas 2016



[Tporpamma cocraBieHa B cooTBeTCTBUM ¢ DepepalbHbIM IOCyIapCTBEHHBIM 00pa30BaTEIbHBIM
crangaptoM 1o HampasieHuto 44.03.05 Ilemarormyeckoe oOpa3zoBaHue (C JByMs NpOQUIIMU
MOJITOTOBKH), YTBEPXKICHHBIM MpHKa3oM MuHUCTEPCTBAa 00pazoBaHus U Hayku Poccuiickoii denepanyu
or 09.02.2016 r. Ne 91, y4eOHBIM ITaHOM TIOATOTOBKM OakamaBpa 1o HanparieHuio 44.03.05
Ilenarornueckoe oOpa3oBaHue (C AByMsI NPO(UISAMH MOATOTOBKH), YTBEPKACHHBIM YUEHBIM COBETOM

®I'bOY BO «COI'Y» (mpotokon Ne 8 ot 03.03.2016 1.).

CocraBurens: Kybanosa JI.M., noueHTt kadeapsl oOmiel 1 HEOpraHUYECKONH XUMHH.

PaGouast mporpaMma o6Cy XK IeHa Ha 3ace/[aHuu Kadeapsl o0lieil 1 HEOpraHWIECKOH XUMHH
(mpoToKoI Ng//;[ﬁb'%«\/ 9 » wrord  2016T.)

3aBeqyrommuii kadeapoit i /f//’/rjj// Ky6anosa JL.M.

Ono6pena coBeToM (GaKynbTeTa XUMHHU, OMOTOrUM U GHOTEXHOJIOT UM
(mportoxoi Ne 14 ot «01» urons 2016 r.)

[Ipencenarens %Wj Araesa ©.A.




1. Crpykrypa U 0011asi TPYA0EMKOCTb AU CHUIIIHHbBI
OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX eIUHHUII (252 akaJleMUYeCKHX Jaca)

Ounas gopma oOydeHHsI 3aounas popma oOyueHHs
Kype 1 -
Cemectp 2 -
Jlexuuun 34 -
[pakTuueckue (ceMuHapckue) 3ausatus | 34 -
JlabopaTopHble 3aHATHUS 68 -
Koncynpranuun - -
HTOro ayuTOpHBIX 3aHITHH 136 -
CamocrosTenbHas padorta 71 -
Kypcosas pabora - -
dopma KOHTpOIIS Ok3ameH (2 cemecTp) -
OK3ameH 45 -
3auer - -
Ob6mIee KOJTUISCTBO YaCOB 252 (7 3.e.) -

Ounas gopma oOydeHHsI 3aounas popma oOyueHUs
Kypce 1

2. Ileau ocBOeHUsI TMCIUTLIHHBI
HeHﬂMI/I OCBOCHUA JUCIHUITJINHBI «HeopFaHqu(:Ka;{ XUMUS) ABIIAKOTCA:

— (¢opMHpOBaHHE KOMIICTCHIIUH, MO3BOJSIONIMX BBITYCKHUKY YCIICUIHO paboTath B M30paHHOMN
cdepe IesATeILHOCTH U OBITh YCTOHYNBO BOCTPEOOBAHHBIM Ha PBIHKE TPYAA;

- (bOpMI/IpOBaHI/Ie CHUCTEMHBIX 3HAHUU JJIs1 TIOHUMAaHHUsA OCHOBHBIX BaKOHOMCpHOCTCf/'I B3aUMOCBA31
MCXKAY CTPOCHUCM U XUMHYCCKUMU CBOMCTBaAMU BCIICCTBA, MPOTCKAHUA XUMUUYCCKUX peaKHHfI,
CTPYKTYPOH XMMHUYECKUX COCMHEHUI U MX OMOJIOTHYECKUM 3HAUYCHUEM;

— (dopmupoBaHue y 00y4aromuxcsi yMEHUH M HaBBIKOB OCYIIECTBIECHUS Y4eOHO-TTO3HABATEIILHON U
po¢eCCUOHAIBHON eATETbHOCTH;

— pPa3sBUTHUC Y 06y11aroumxcs{ BHyTpeHHeﬁ MOTHBAIIUU K 06yquH10, MOBBIIICHHUEC HX HMHTCPECA K
IMO3HAHUIO JUCIHUIIIINH XUMHYCCKOT'O HpO(bHHH;

— U3y4Y€HHUE 3aKOHOB M TEOpHil 0011l U HEOPraHNYECKOW XUMHU U, KOTOPbIE ABJISAIOTCS (QyHIaMEHTOM
JUTSl OCBOCHHS TIOCJICYIONIUX AUCIUIUIMH XUMHYeckod HampasieHHocTu (EcrecTBeHHOHay4Has
KapTuHa Mupa; Meroauka oOyueHuss xumuu; OpraHudeckas XUMHs, AHATUTHYECKas XUMHS,
dusnueckas U KOJUIOMAHAS XuMUs, buoxumus ¢ ocHoBamu OuorexHosiornu; Heopranmdeckuit
cuHTe3; OpraHnyecKuii CUHTE3 U JIp.);

— obecrieueHrne OXpaHbl )KU3HU U 3/I0POBbsI O0YUAIOIINXCSI BO BpeMsi 00pa30BaTEILHOTO MPOIecca;

— (opmupoBaHME YMEHHI BBINOJHATH pPacueThl MapaMeTPOB MPOIECCOB JIJIsi MPOTHO3WPOBAHUS
MPEBPAIICHUS] HEOPTaHMYECKUX U KOOPJIWHAIMOHHBIX COCIMHEHH Ha OCHOBE OOIIMX 3aKOHOB
XMMHH, CBOMCTB U PEAKLIUN 3TUX COCTUHEHUN;

— pa3BUTHE y 00YJAIONTUXCSI XUMUYECKOTO MBIIUICHHUS, a TakK ke (OPMUPOBAHNE YMEHHUI 1 HABBIKOB
XMMHYECKOI0 SKCIIEPUMEHTA.

3. Mecto qucunniuabl B cTpykrype OIIOII GakanaBpuara Mo HamnpaBJIEHUIO HOJATOTOBKU
44.03.05 Ilenaroruueckoe oOpa3oBaHue (C AByMsl MPO(UIIMU OJTOTOBKH)

Hucuunmua «Heopranndeckas XuMmusi» oTHocuTcs K broky 1 Jucoumnuasl  (Momynu)
BapuaTuBHOU yactu b1.B.22.



Huctumuimaa  «Heopranwdeckas XuMmus» TpenHasHaueHa Juisi OakamaBpoB [ kypca 1o
HarnpasieHuto 44.03.05 Tlemarornueckoe obpazoBanue (¢ IByMs MpoduIssMH TOATOTOBKH). B mporecce
M3YYCHHUS YYeOHOW IUCIHUIUIMHBI OOydYaroIuecs MONydaloT Oa3UCHBbIC 3HAHUWS, HEOOXOJHMMEBIC IS
Jy4IIero MOHUMAaHMSI U YCBOCHMsI yueOHOro mMaTepuaina Mo BCeM XMMHUYECKUM JUCUUIUIMHAM, a TaKXKe
METOAMKE MPENOoIaBaHusl XUMHH, 11€1arornyecKor MpaKkTUKeE.

OcBoeHre MaHHOW IUCLUUILIMHBI SBJISETCS HEOOXOAMMBIM KakK IpPEIIeCTBYIOUIee ISl U3yYEHUS
CIIEIYIOIUX JTUCIUIUIMH Y4eOHOro TIUIaHa TMOATOTOBKM OakanmaBpoB To HampasieHuto 44.03.05
[Tenarornyeckoe oOpazoBanue (C ABYMS IPOPUISIMU TTOATOTOBKH):

HcTtopusi © METOAOJNOTHS XUMHH; AHaMUTAYECKas XuMus; Dusnueckas W KOJUIOWTHAS XUMUS;
Meroauka oOydenuss xumuM; Heopranwdeckuii cunte3; IIpaktrika o3HakomutenbHas  (TexHwuka
nabopatopHbIX paboT mo xumun); [lemarorndyeckas mpakTuka.

TpeGoBaHus K BXOAHBIM 3HAHUSIM 00y4AKOIIUXCSH:

Jist mzydenuss nucuuiuinabl « HeopraHuyeckass XuMus» HEOOXOIUMBI 3HAHUS, YMCHHS U HABBIKH,
(dbopMUpyeMbIC CICIYIOIMMH JUCIUILTMHAME [IKOJIBHON MPOrpaMMEbl: (M3 CTAHAAPTOB CPEIHEro OOIIEeTo
(monHoro) oOpa3oBaHus): XuMUs, Ouonorus, Qu3uka, MareMaTuka, HHPOpPMATHKA, a TakKke
MPEIIECTBYIOIUX AUCHUIUIMH Y4eOHOT0 TUIaHa MOATr0TOBKH 1o HampasneHuto 44.03.05 Ilexaroruueckoe
oOpazoBanue (¢ AByMs HpodWIsIMH TOArOTOBKH, Hpodwmin Xumwus. buosnorus), takux kak «OOras
XUMHs», «BBeieHne B XUMUIOY.

Jlj1 ocBOEHUS JaHHOW y4yeOHON AUCUMILIUHBI CTYJAEHT JOJIKEH:
3HaTh:

— BaXHCWINIUME XUMHYCCKHE TIOHATHS: BEIIECTBO, XHMHYECKUW OSJEMEHT, aTroM, MOJIEKYIIa,
OTHOCHUTENIbHBIE aTOMHAas M MOJIEKYJISIpHAs Macchl, MOH, aJNIOTPOMHs, H30TOIbI, XUMHUYECKas
CBSI3b, DJICKTPOOTPHIIATEIIHPHOCTh, BAJICHTHOCTh, CTENEHb OKHCIICHHS, MOJIb, MOJISIpPHAs Macca,
MOJIApHBIA 00BbEM, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJEKYISIPHOTO CTPOCHHsS, pPacTBOPHI,
NMEKTPOJIUT W HEIICKTPOJHT, THAPOIU3, SJICKTPOJUTHYCCKAS IUCCOIUAIUSA, OKUCIHUTEIh U
BOCCTAaHOBUTENIb, OKHCJICHHE U BOCCTAaHOBIIEHHE, KOMILJIEKCOOOpa30BaTeb, KOOPAWHAIMOHHOE
YHCII0, JINTaH/, TEIIoBoM 3¢ (deKT peakuuu, sHTpomnus, sHeprust ['md6ca, ckopocTb XUMHUUYECKOM
peaKIuu, KaTain3, XUMHUECKOE PAaBHOBECHE;

— OCHOBHBIC 3aKOHBI XUMHUH: COXPAHCHHSI MAacChl BEIIECTB, TIOCTOSIHCTBA cocTaBa, [lepuoamaeckuii
3aKOH, Ta30BbI€ 3aKOHBI, 3aKOH SKBHUBAJICHTOB, 3aKOH ['ecca, 3aKOH JEWCTBYIOIIMX Macc, MPAaBHIIO
Baut-T'odda;

— OCHOBHBIE TEOPUU XUMUHU: XUMHUECKON CBSI3M (METOJ BAJICHTHBIX CBSA3EH, METOJ MOJIEKYISIPHBIX
opOuTaneil), 3AEKTPOIUTHUECKON UCCOIMAIINH, XUMUYECKHUX TTPOIIECCOB;

—  KJaccu(UKaIUIO BEIIECTB, XUMHUECKHUE CBOICTBA.

Ymern:

— Tonp30BaThCs Tabnuied MenaeneeBa, TaOJHMIE pacTBOPUMOCTH U PAIOM  HAIPSIHKEHUM
METaJJIOB;

—  COCTaBJIATH 3JICKTPOHHBIC (DOPMYITBI aTOMOB M CTPYKTYPHBIC (DOPMYIIBI MOJICKYIT;

—  COCTaBJIATH (OPMYJIIBI BEIIECTB M YPABHEHUSI XUMHUYECKHUX PEAKIIHii;

— TIONB30BaThCs 0a30i JaHHBIX MO TEPMOJUHAMHYECKHM, CTPYKTYPHBIM M (PU3NYECKUM CBOMCTBAM
BEIIECTB;

— OIICHWBATh BO3MOXXHOCTh IMPOTEKAHUS XUMUICCKOU PEAKITUH;

— Ha3bIBaTh HEOPTaHUYECKHE BEIIECTBA 110 «TPUBHATBHON» MM MEKIYHAPOTHOM HOMEHKIIATYPE;

—  OIpPEAeNATh: BAICHTHOCTh U CTETICHh OKHCIICHUS XUMHYECKHUX JICMEHTOB, TUII XHMHUYECKOM CBSA3H
B COCJIMHCHUSX, TIPOCTPAHCTBEHHOE CTPOSCHUE MOJICKYN (MOHOB), 3apsj MOHA, XapaKTep Cpeisl B
BOJHBIX PACTBOpPAaX HEOPTraHUYECKHX COEAMHEHUU, OKHUCIUTENh W BOCCTAHOBUTENb, COCTABIISTH
YPaBHEHHS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C TIOMOIIBIO HOHHO-3JICKTPOHHBIX CXEM;
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—  COCTaBJIATH AIEKTPOHHBIC U AIEKTPOHHO-Tpadudeckue GopMyIibl aTOMOB;

— OOBSACHATH: 3aBHCUMOCTh CBOMCTB BEIIECTBOT MX COCTaBa M CTPOCHHSA, NMPUPOAY XHUMHUUYECKON
CBSI3U (MOHHOM, KOBaJEHTHOW, METANINYECKOI), 3aBUCMOCTh CKOPOCTH XMMUYECKON peakuuu U
MOJIOKEHMSI XMMUYECKOTI'O PAaBHOBECHUS OT Pa3IMUHbIX (PAKTOPOB;

— TPOBOAWUTH pacueThl: MacChl Ta3a 3aJaHHOrO oObeMa W oObeMa ra3a 3aJaHHOH Macchl,
NapLUUaAIBHOTO JAaBJICHHS ra30BOM CMECH, MacChl OTAEIbHBIX aTOMOB U MOJIEKYJ, MaCCOBOW J0JIH
pPacTBOPEHHOT'O BEIIECTBA, MOJIIPHOM W HOPMAaJbHOM KOHIIGHTPALMH, TEIJIOBOrO 3ddekTa
peakiuy, TeIIOThIOOPa30BaHMs BEIIECTB, YHEPIMU CBSI3U, KOHCTAHTBHl PABHOBECHs, CKOPOCTH
peakIyy, Ha4albHOM M PaBHOBECHOM KOHIIEHTpPAI[MH BELIECTB, FHEprun [ m66ca, 0CMOTHYECKOTO
JaBJICHUs], TEMIEpaTypbl KUIIEHUS U KPUCTAJUIM3ALMK pa30aBIeHHbIX PaCTBOPOB HEIJIEKTPOIUTOB,
pH pactBOopoB, CTemeHM W KOHCTAaHThl THUIPOJIM3a, IIPOU3BENEHUS PACTBOPUMOCTH U
pPacTBOPUMOCTH MAJIOPACTBOPUMOM COJIHM, OHPENENATh (HPOPMYJIbl XUMHUYECKOIO COEIMHEHMS I10
IIPOLIEHTHOMY COZEPKaHUIO JIEMEHTOB U MOJIEKYJISIPHOM Macce.

Baagers:

— METOJaMHM NPOCTEMIINX XHWMHUYECKHMX pacdyeToB C HCIHOJb30BaHUEM pA3JIMYHBIX CIOCOOOB
BBIPQKEHUSI KOHLIEHTPALIMM pacTBOpPA, KOHCTAHT XMMHMYECKOTO paBHOBECHS M CKOPOCTH
XUMUYECKOH peakiui;

— OCHOBHBIMH CIIOCOOaMH MPOBEACHUS M OMMMCAHUS XUMHUYECKOTO IKCIIEPUMEHTA;

— cmocobaMu 0e301MacHOro OOpalIeHus] ¢ TOPIOYMMHU U TOKCHYHBIMU BELIECTBAMH, JIA0OPATOPHBIM
o0opyoBaHuEM.

4, TpeOoBaHus K pe3yibTaTaM O0CBOCHHS IMCUMILVIMHBI (KOMIIETEeHIMH 00y4aromerocs,
(opmupyembie Bpe3yabTaTe 0CBOCHUS TUCIHILJIMHBI

OOmuM cpencTBOM KOHTPOJS SIBISETCS BBEJEHHAsT B YHUBEPCHUTETE OallsIbHO-pEHTHHIOBas
crcTeMa OLIEHKH YCIIEBaeMOCTH CTYJICHTOB CIIELUAINTETA U HAIIpaBJIeHUH OakaiaBpuaTta.

Nzyuenne aucummiauHbel «Heopranmdeckass Xumus» mpezmnoiaraeT (GOpMHUPOBAHHUE Yy CTYJAEHTa
CJIENYIOINX KOMIIETEHIIUH:

001IeKyJIbTYpPHbIEe KOMIIETEHIMU:

CIIOCOOHOCTBIO ~ HCMOJIb30BaTh ~ €CTECTBEHHOHAy4yHbIE W MaTeMaTW4yecKue  3HaHus  JUid
OPUEHTUPOBAHHS B COBpeMEHHOM nHpopMaironHoM mpoctpanctse (OK-3);

BrinmyckHHK, OCBOMBIIMI TIporpamMmy OakajiaBpuara, JOJDKeH 00JamaTh mpodeccruoHaTbHBIMU
KOMIETEHIMSIMHA, COOTBETCTBYIOIIMMHU BHUAY (BHJaM) MPO(ECCHOHANBHON NesITeIbHOCTH, Ha KOTOPBIi
(KoTOpBIE) OPUEHTHPOBAHA TpOrpaMMa OakajlaBpuaTa:

HAYYHO-MCCJIeI0BATEIbCKAS 1eSITeTIbHOCTD:

TOTOBHOCTBIO HMCIIOJIB30BaTh CUCTEMATU3UPOBAHHBIE TEOPETUYECKUE U NMPAKTUYECKUE 3HAHUA AJIS
MOCTAHOBKH U PEIICHHUS HCCIICIOBATEILCKUX 3a71a4 B o0nactu oopazoBanus ([TK-11);

B pe3ynbraTe 0CBOSHMS TUCHUIUIMHBI 00yYarOIUICs TOJIKEH:

3HaTB:

— 0ocHOBBI hyHIaMeHTaIbHBIX pa3aenoB xumuu (OK-3; TIK-11);

— moHsATHs ¥ 3akoHbI xumuu (OK-3; TIK-11);

— COCTaB, CTPOEHHUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX IIPOCTBIX BEIIECTB M XHMHUYECKUX
COCIMHEHUH, CBSA3b CTPOCHUS BEIIECTBA U MPOTEKaHUs XuMuieckux mporeccos (OK-3; TIK-11);

— KJIACChl HEOPraHWYECKUX COEIMHEHMH, METOJbl MX MOJy4eHUs U Xumuueckue cpoiictBa (OK-3;
IK-11);



BaKOHOMepHOCTI/I N3MCHCHMUSL (1)I/I3I/IKO-XI/IMI/I‘I€CKI/IX CBOI>'ICTB HpOCTBIX N CJIOXHBIX BCHICCTB B
3aBUCHUMOCTU OT IIOJOXKXCHHUA COCTABJIAOINNUX HUX 3JIEMCHTOB B HepHO,I[I/I‘{eCKOﬁ CUCTEMEC (OK'3,
TK-11),

YmMmeTh:

IPUMEHATh TEOPETUYECKUE 3HAHMS JJI pelIeHUs] KOHKPETHBIX 3a1ad B xumuu cucreme (OK-3;
I1K-11);

10JIb30BaThcs Tabiuie Menneneesa, Tabnuiel pacTBOPUMOCTH M PAJIOM HAIPsSKEHUH METaJIOB
(OK-3; [1K-11);

COCTaBJIATh 3JICKTPOHHBIC (POPMYIIBI AaTOMOB H CTPYKTYpHBIe (hopmyiibl Moekyn (OK-3; ITK-11);
COCTaBJIATH (POPMYJIBI BEIIECTB U ypaBHEeHUs XxuMuueckux peakiuii (OK-3; ITK-11);
YCTAHABIIMBATh B3aUMOCBSI3M MEXKIY CTPOCHHEM BEIIECTB M HMX [PEBPALICHUSAMH B
HEOPraHWYECKUX CHCTeMax I PAa3JIMYHBIX 3JEMEHTOB [lepmonnyeckoil CUCTEMBI, COCTABIIATH
ypaBHenus peakuuit (OK-3; [T1K-11);

HCII0JIb30BaTh IIPUHLIMI NEPUOANYHOCTH U [leproandeckyro cuctemy Ui peAcKa3aHus CBOMCTBa
IIPOCTBIX U CIOKHBIX XMMHUECKHUX COEIMHEHUN U 3akoHOMepHocTel B ux uzmenenuu (OK-3; I1K-

11);

IUIAHUPOBATH/MPOBOIUTh  AKCIEPUMEHT [0 TMOJNYYSHHI0 M  PAclHO3HaBaHUIO Ba)KHEHIINX
HEOPTaHWYECKUX COCAUHCHHM, C YISCTOM MPUOOPETEHHBIX 3HAHUH O TpaBHIaX 0€30MacHON paboThI
¢ BemtectBamu (OK-3; T1K-11);

oOpMIIATE Pe3yNIbTAThl IKCIIEPUMEHTAILHBIX U TEOPETHUECKUX PAOOT, (HOPMYITHPOBATH BBIBOIBI
(OK-3; IIK-11);

MOJIb30BaThCs 0a30il NaHHBIX MO TEPMOJUHAMUYECKHM, CTPYKTYPHBIM U (PU3NYECKUM CBOMCTBAM
BemectB (OK-3; ITK-11);

OIICHUBATh BO3MOXHOCTh MPOTEeKaHus xuMudeckoit peakiun (OK-3; ITK-11);

CaMOCTOSITENIbHO padoTaTh ¢ y4eOHOW, Hay4HOM M CHpPAaBOYHON JIMTEPATYpOHl MO XHUMHYECKUM
mucnummaam (OK-3; TTIK-11).

Baagern:

HaBBIKAMH PEIICHUS] KOHKPETHBIX TEOPETHUECKUX M dKCIIepUMeHTaNbHBIX 3a1au (OK-3; TIK-11);
TEOPETHYECKMMH METOJIaMH OIHMCAaHUS CBOWMCTB TPOCTHIX M CIIOKHBIX BEIIECTB HA OCHOBE
3JIEKTPOHHOTO CTPOEHHMsI MX aTOMOB U MoyokeHus B llepuojuueckoil cucrteMe XHMHUYECKHX
anemenToB (OK-3; TTK-11);

METOIOM CHCTEMaTHU3allii CBEIEHUI O CBOWCTBaX XMMUYECKHUX JIEMEHTOB U UX COEMHEHUH Ha
ocHoBe [Tepuoanueckoit cucremsl anemenToB J[.M. Menaeneesa (OK-3; ITIK-11);

METOAaMH MPOCTEUIINX XWMHUYECKHX pacueToB C WCIIOJB30BaHUEM pPAa3JIMYHBIX CIOCO0OB
BBIPQ)KEHUS KOHIIGHTPALMU pPACTBOpPA, KOHCTAaHT XHUMHMYECKOIO paBHOBECHUS U CKOPOCTH
xumuueckoi peaknuu (OK-3; TIK-11);

OCHOBHBIMH CIIOCOOaMU MPOBEICHHSI U ONMCaHKs XuMHuueckoro skcnepumenta (OK-3; ITK-11).
[Ipy npoBeneHUM yueOHBIX 3aHATHA OOECIeYMBAETCs pa3BUTHE Y OOYYAIOIIMXCS HaBBIKOB

KOMaHTHOM pa6OTBI, MEKJIMIYHOCTHOM KOMMYHUKAIUU, MPUHATUA peI.HeHPIﬁ, JIMACPCKUX KavCCTB
(BKJ'IIO‘IEUI npu HCO6X0,Z[I/IMOCTI/I MMPOBCACHNUC HWHTCPAKTHBHBIX J'ICKI.IHfI, TPYIIIOBBIX IlPICKyCCPIfI,

POJICBLIX UTP, TPCHUHI'OB, dHAJIN3 CI/ITyaLII/Iﬁ N UMHUTAIlMOHHBIX MOHCHCﬁ, npenoaaBaHue NUCHUILIINH B
q)OpMC KYpCOB, COCTAaBJICHHBIX Ha OCHOBC PE3YJIbTATOB HAYYHBIX HCCHC}IOB&HHﬁ, B TOM 4YHCIEC C

Y4E€TOM PpErHoHaJbHBIX OCOOEHHOCTEW MNpo(ecCHOHANbHON /EATEeIbHOCTH BBIMYCKHUKOB U

notpeOHOCTEH paboTomaTenei).
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5. Conepmafme H y‘leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTra THCHUIIIMHBI

Taomuma 5.1
Ho HaumenoBanue Tem (BOIPOCOB), 3aAHATHS C 6
mMep HIYMAEMBIX 10 KAHHOH aMocTofiTeIbHas padoTa KoauuecTBo
:;ﬁ JAUCHMILIHHE DopMmb1 KOHTPOI ouon Jluteparypa
aek | OPp | ;mab Coneprxanne Yacer min | max
1 Baxwneimue KJIaCChI IlonsaTus okcuaa, KUCIOTHI, 5 KomnokBuym, [1-11]
HEOPTraHUYeCKUX OCHOBAHUS U COJIM C TOUKH MUChMEHHBIC
COCTUHEHHI. Oxkcunpl, 3peHusi TEOPUH JIOMAIITHUE 3aJaHUS
KHMCJIOTBI, OCHOBAHUs, COJIH. JIEKTPOJIUTUYECKON (KOHCIIEKT),
9 9 4 | AMccoumanuy. [ToaroroBka k MOJIFOTOBKA U 0 3
naboparopHoii padore. BBITIOJTHCHHE
nabopaTopHOI
pabdoTHI;
KOHTPOJIbHAS
pabota (muceM)
2 | Bomopon. [Tepokcun Bogopon. Haxoxnenue B 4 Konnoksuywm, [1-11]
BOJOPOJA. npupoje. [lonyuennue, MMMCbMEHHBIC
CBOICTBA U MPUMEHEHUE JIOMAIITHUE 3aJaHUS
BOJOPOJA; pU3NYECKUE U (KOHCTIEKT),
5 5 4 | Xumuueckue CBOIICTBa. MOJITOTOBKA U 0 3
[IpumeHeHnne mnepokcuaa BBITIOJTHCHUE
BOJIOPOJIa Ha MPaKTHUKE. nabopaTopHoOit
[ToaroroBka k abopatopHOit paboTHI;
pabore. KOHTPOJIbHAS
pabota (ruceM)
3 | p-anementsl VII rpynmsl. CBoiicTBa raJloreHoB, 5 Komnoksuym, [1-11]
MECKMOJICKYJIAPHBIC IIUCbMEHHBIE
2 2 4 B3aMMOJICHCTBUA U (PU3NIECKUE JOMaIHUe 3a1anus | 0 3
CBOMCTBA MPOCTHIX BCUICCTB. (KOHCHGKT),
ITonyuyenue rasoreHos. IIOATOTOBKA 1




IIpumeHeHre rajJoreHos.
®dusnyeckne cBOHCTBA (FHEPTHUS
JTUCCOIUAITNH, JTUTTOJIbHBIH
MOMEHT, TeMIIepaTypa
IJIABJICHUS, KUTICHUS)
rajJoreHoBoAopoaoB. CriocoOsl
nonyuenus. IloaroroBka k
nabopaTtopHOii paboTe.

BBITIOJTHEHUE
nabopaTopHOI
paboTsI;
KOHTPOJIbHAS
pabota (rmuceM)

p—anemeHThl VI rpynisbl. 3aKOHOMEPHOCTH B KomtokBuym, [1-11]
Kucnopon. Cepa. W3MEHEHUU (PU3HUECKUX MUCHbMEHHbBIE
CBOMCTB MPOCTHIX BEIIECTB JIOMAIITHHUE 3aaHus
p—anementsl VI rpynms: (KOHCIIEKT),
SHEPTUS KPUCTAITUIECKOMN MOATOTOBKA U
pelIeTKH, TeMIepaTypa BBITMIOJTHEHHE
(ha30BBIX MTPEBPALICHUIA. nabopaTopHOI
[Tonydenue npocThIxX paboThI;
BEILIECTB U3 IPUPOTHBIX KOHTPOJIbHAS
coenunenuil. [lpumenenune paboTa (TuchM)
XaJIBKOT€HOB M MX
coequHenuil. Iloaroroska k
nabopaTopHO padore.
p—DaJAEMEHTHl V  TPYNIIBL. Ponp coenunenuin azora B KomnokBuym, [1-11]
A30T. 9KOJIOTHUU U B OMOJOTHYECKUX MHCHbMEHHBIE
npoiieccax. [Ipumenenue JIOMaIlIHUE 3aJaHusl
MIPOCTOrO BEIIECTBA. (KOHCTIEKT),
Mertoabl CBSA3bIBaHUS MOATOTOBKA U
MOJIEKYJISIPHOTO a30Ta. BBITIOJTHCHUE
3aBUCUMOCTh COCTaBa nabopatopHoit
MPOTYKTOB B3aUMOCHCTBUS paboTHI;
A30THOM KUCJIOTHI C KOHTpOJIbHAs

MeTaJUIaMH OT KOHIIEHTPAIHH
HNO3 1 mpupos! MeTaa.

pabota (ruceM)




[ToaroroBka k 1abopaTopHOi
pabore.

p—oaeMeHTbl V  TPYIMIIbL. Ponw coenunennii pocdopa B KomnokBuym, [1-11]
docdop. MBIIBSIK. 9KOJIOTUH U B OMOJIOTUIECKUX MUCHMEHHBIC
Cypbma. Bucmyr. npoueccax. [Ipumenenue JIOMAIITHUE 3aJaHUS
MPOCTOTO BEIIECTBA. (KOHCIIEKT),
CtpoeHnue 6emoro, KpacHOTO MOJIFOTOBKA U
u yepHoro Qocdopa, BBITTOJIHEHHE
MBIIIBAKA, CYPbMBI U nabopatopHoit
BUCMYTa. 3aKOHOMEPHOCTH B paboThI;
W3MEHEHUH (QU3NIECKUX U KOHTPOJIbHAS
XUMHUYECKUX CBOHCTB pabora (TuceM)
MPOCTHIX BEIIECTB.
[Toaroroska k y1abopatopHO
pabore.
p—onementsl IV rpynmsl OcHOBHBIE IPUPOHBIE KomtokBuywm, [1-11]
VYraepon. Kpemuuii. COEAMHEHUS, TPUHLIUIIBI MUChMEHHBIC
Onogo. CBuHerl. MOJTYYEHUS U3 HUX YTIIEPOa, JIOMAIITHHUE 3aaHus
kpemuus. [Ipumenenune (KOHCTIEKT),
MPOCTHIX BEMIECTB. AJMa3, MOJITOTOBKA U
rpadut, kapOuH, QyniepeHbl BBITOJTHEHHE
— nosiuMopdHbIE GOPMBI nabopaTopHOi
yraepoja. OCHOBHbIE paboThI;
MPUPOTHBIE COCTMHEHHUS, KOHTPOJIbHAS

IIPUHLUIIBI TIOJIyYEHHUS U3
HUX T€pMaHMUsl, 0JI0Ba,
ceuHIA. [IpuMeHeHne
IIPOCTBIX BELIECTB.
XapakTepHbIE CTEIEHU
OKHUCIIEHUS U
KOOPJIMHAIIMOHHBIE YHCIIA B

pabota (muceM)




psany C-Si—-Ge-Sn—Pb.
[Toaroroska k 1abopaTopHOM
pabore.

8 | p—onements! 11 rpymimbr. OcHOBHbIE IPUPOHBIE KomnokBuywm, [1-11]
COEMHEHUS, IPUHITUIIBI MUCbMEHHbBIE
MOJIy4eHUs U3 HUX Oopa, JIOMAIITHUE 3aTaHUS
AJTIOMHHUS, TAJUINS, UHIHA, (KOHCIIEKT),
tayutus. [Ipumenenue MOJITOTOBKA U
MIPOCTHIX BEIIECTB. BBITMIOJTHEHHE 4
[Tonyuenue 60opa u3 nabopaTopHOI
MIPUPOTHBIX COCTUHEHUI. paboThI;
[Ipumenenue 6opa u ero KOHTPOJIbHAS
coennHenuil. [loaroroska k pabota (ruceM)
J1abopaTopHO padore.
9 s—anementsl I, 1T rpym. IToaroroBka K l-as PYBEKHAA [1-11]
1-0ii PYBEXKHOM ATTECTAIIHOH
ATTECTAIIMOHHOM HAA
KOHTPOJIBHOM KOHTPOJIBHAA o5
PABOTE PABOTA
KOMIIBIOTEPHOE
TECTUPOBAHUE
(25 6annoe)
10 {d- wu fonementsr III Penko3zemenbHbIE  3IIEMEHTHI KomnokBuym, [5-11]
IpYTIIBL. (P39). JlanTtanuanoe cxatue. MMCbMEHHBIE
XuMuueckue cBoiictBa P30. JOMAallIHUE 3aJaHUs
3aKOHOMEPHOCTH B CTPOCHUH (KOHCTIEKT),
u CBOICTBax OKCH/IOB, MOATOTOBKA U 3
rUApoKcHIoB. CXOACTBO H BBITIOJTHEHUE
paznuuue xumuu P30 wu nabopatopHoit
3JIEMEHTOB 2-0M T'PYIIIbI. paboTHI;
AKTUHUN U aKTUHUJIBL. KOHTpPOJIbHAs

3aKOHOMEPHOCTH B

pabota (muceM)
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HM3MEHEHUU JJIEKTPOHHOU
KOH(UTYypaluu, painycoB,
SHEpPryuii HOHU3ALINH,
XapaKTEPHBIX CTEIEHEN
OKHUCJICHUS,
KOOPJAMHALIMOHHBIX YHCEI
AKTUHUS U aKTUHUIOB.
[Toaroroska k 1abopaTopHO
pabore.

11 | d—onemenTs! IV rpymimbl. OCoOCHHOCTH JTUTHS. KomnokBuym, [1-5]
DHeprus KpucTajsIn4ecKon NUCbMEHHbBIE
pereTky, Gpuznyeckue u JIOMAIIIHUE 3aJaHUs
XUMHUYECKHE CBOMCTBA (KOHCIIEKT),
IIPOCTBIX BEUIECTB. S- IOJrOTOBKA U
anemenTsl I, II rpymm. BBIIIOJIHEHHUE
OcobenHoctu 1a0opaTopHOii
B3aMMOJICHCTBUS IIETOYHBIX paboTHI;

METAJIJIOB C BOAOH IO PRy KOHTPOJIbHAA
Tl — ne3uit. [lonyuenue pabota (rmuceM)
LIEJIOYHBIX METAJIJIOB U3

MIPUPOJHBIX COCAUHEHUN.

[IpumeHeHne menouHbIX

METAJUIOB U UX COECIMHEHHM.

ITonroroska k 1abopaTopHOi

pabore.

12 | d—snaemenTsI V rpyImbL. [Tpuponnsie COEJTMHEHMUS, KomnokBuym, [1-9]
MOJIyY€HHE U COMOCTaBJIECHHE MMCbMEHHBIE
(GU3NYECKUX MU XUMHUYECKHUX JIOMAIITHUE 3aJaHUS
CBOMCTB MPOCTHIX BerecTs d- (KOHCTIEKT),
3JEMEHTOB  4-0il  TpyMNIBIL. IIOArOTOBKA U
Pasnenenue COEIMHEHU BBITIOJTHEHUE

11




LUPKOHUS u radHwms.
[Ipumenenue TUTAHAa,
OUPKOHUS, TapHUS © HX
COCTMHEHUM.

[Ipupoansie coenunenus d-
3JIEMEHTOB 5-0M I'PYIIIbI,
MOJIy4eHue, MPUMEHEHHE,
(bu3nyuecKkrue U XUMHUYECKHE
CBOICTBA MTPOCTHIX BEUIECTB
d-a5eMeHTOB 5-0ii rpyIIIbL.
Coenunenus HUOOUS U
TaHTaJla B HU3KUX CTEMEHSIX
okucienus. Iloaroroeka k
n1abopaTopHO padore.

1abopaTopHOit
paboTHI;
KOHTPOJIbHAS
pabora (ITMchbM)

13 | dsnementsr VI rpymmbl CpaBHEHHE XUMUYECKHX U KomtokBuym, [1-5]
Xpom. ¢bu3nyeckux CBOMCTB NUCbMEHHBIE
MIPOCTHIX BEIIECTB d- JIOMAIITHUE 3a/TaHUs
9JIEMEHTOB 6-0#f Tpymmbl. Mx (KOHCHEKT),
MOJTly4YeHHe U3 TPUPOIHBIX MOJITOTOBKA U
COCIMHEHUN W TIPUMEHEHHE. BBIITOJTHEHHUE
ConocraBineHue CTpOEHUSA U nabopaTopHOi
CBOWCTB BBICIINX OKCHJIOB paboThI;
903 wm kwumcaor HyD04. KOHTPOJIbHAS
KommiekcHpie  coennHEHUS paboTa (TuchM)
d-anemMeHTOB 6-0if TpyYIIIBI.
[loaroroBka k yabopaTopHOM
pabore.
14 | d—onementsr VII rpymimsl. [Ipupoausie COEIMHEHMUS, KomnokBuywm, [1-8]
Maprasnerr. MOJTyYeHHE, dusnveckue, MTUCHMEHHBIC

XUMHUYCCKUC CBOICTBa )4

JOMAIIHUEC 3aJaHUA

12




MIPUMEHEHHE MPOCTHIX
BemiecTs d-3JieMeHTOB 7-0
TPYIIIIBIL.

CorocraBiaeHIE CBOMCTB
COEMHEHHMI MapraHua ¢
Pa3IMYHBIMU CTETICHIMU
okucineHus. Iloaroroeka k
JabopaTopHO padore.

(KOHCIIEKT),
HOATOTOBKA U
BBITIOJIHEHHE
nabopaTopHOI
paboTsI;
KOHTPOJIbHAS
pabota (ruceM)

15 | d—onementsl VIII rpymnimsbl. CormocTaBiicHHE CTPOECHUS U KostokBuym, [1-11]
XUMHYECKHUX CBOMCTB MUCHbMEHHbBIC
coenunennii Fe, Co, Ni co JOMAIIHUE 3aIaHus
crenenbto okucienus 11 u 111 (KOHCIIEKT),
CpaBHEeHUE CTPOCHUS U MOJITOTOBKA U
CBOMCTB KOMITJIEKCHBIX BBITMIOJTHEHHE
(TImaHuIbI, aMMUAKATHI, nabopaTopHOI
TaJIOTeHUIbl) COSAMHEHUN paboThI;
xKelesa, KoOabTa, HUKEIIS. KOHTPOJIbHAs
ITonroroska k 1abopaTopHOi paborta (muceM)
pabore.
16 | d—snemenTsi I- II rpymm. [Tpuponnsie COCIMHCHHUS, KomnokBuym, [1-5]
MOJIy4eHUE, MIpUMEHEHHE, MUChMEHHBIC
¢du3nyuecKkne W XHUMHYCCKUE JIOMAITHUE 33 TaHHS
CBOMCTBA, MPOCTHIX BEIECTB (KOHCTIEKT),
d-smemeHTOB 1-0# TPYIIIBL MOJITOTOBKA U
ConocraBneHne CTpOeHUS U BBITIOJTHEHUE
CBOMCTB OJHOTHUITHBIX nabopaTopHOi
COCTMHEHUH (OKCH/IBI, paboTHI;
TUIPOKCHUJIBI, TATIOTCHHIBI) S- KOHTPOJIbHAs

3JIeMEHTOB U d-351eMeHTOB 1-
ol rpynnsl. [Ipuponnsie
COEJTMHEHMS], TOJTy4YEHHE,

pabota (ruceM)

13




pUMEHEHHE, PU3UUECKUE U
XUMHUYECKHE CBOKCTBA
LIUHKA, KaIMUs, PTYTH.
CpaBHEHME CTPOEHUS U
CBOMCTB OKCH/IOB,
TUAPOKCHUJIOB U FaJIOT€HUI0B
d-aneMeHTOB 2-0ii rPyIIIIbL
[Toaroroska k 1abopaTopHO
pabore.

17 | ponements! VIII rpynmsl. DnexTpoHHas KoH(uUrypanwus, | 4 KostokBuym, [1-5]
bnaropontbie rasbl. BEJIMYMHBI PAJNYCOB H NUCbMEHHBIC
SHEpPIrUy MOHU3ALMH ATOMOB JIOMAIlIHUE 3a/1aHUs
0J1IarOpoIHBIX T'a30B. (KOHCIIEKT),
[Tonyuyenue, crpoeHue, HOJrOTOBKA U
’ ’ 4 CBOMCTBA 0JIArOPOIHBIX BBITTOJIHEHHE 4
ra3oB: Temneparypa ¢pa3oBbIX 1a0opaTopHOii
Mepexo0B, pACTBOPHMOCTD B paboTsr;
BOJI€, KJIaTPATHI. KOHTPOJIbHAS
[Ipumenenue 61aropoIHBIX pabota (ruceM)
razoB. Iloaroroska k
nabopaTopHO padore.
18 2-as PYBEKHAA ATTECTAITHOHHAA [1-11]
KOHTPO/IbHAA PABOTA o5
(KOMIIBIOTEPHBIHU TECT) 25 6annos
Hroro: 34 | 34 | 68 1 100

14




6. OOpa3oBaTe/ibHbIE TEXHOJIOTHHI

TpanuuuoHHble JeKUMHM M HPaKTHYeCKHe (CEMHHAPCKHE) 3aHATHA  C MCIIOJIb30BaHHEM
COBPEMEHHBIX HHTEPAKTUBHBIX TeXHONOrMi. Jlekumm ¢ HCroONb30BaHMEM  MYJIbTHUMEIUHHBIX
Npe3CHTAlM, JEKIUH-0ecepl, JEeKIMH-IUaOTH, 3BPUCTHYECKHE JIEKLIWH, JIEKIUU-BU3yaTH3aIIH,
MPAKTUYECKHE 3aHATH, CAMOCTOSTeNIbHAS paboTa CTYJCHTOB, KOMIIBIOTEPHOE TECTUPOBAHUE.

Jlekumsi-quaJor — coJepkaHue MOAAETCS YEpe3 CEPUI0 BOIPOCOB, Ha KOTOPbIE CTYIEHT JOJLKEH
OTBEYATh HEMOCPEACTBEHHO B XO/1€ JIEKIIHU.

JlaGopaTopHoe 3aHsATHE - hopMa yuyeOHOro 3aHATHS, IPU KOTOPOU CTYJEHT 0] PYKOBOJCTBOM
IpernoiaBaTessi NPOBOJUT €CTECTBEHHbIE WM HMMTALMOHHBIE SKCHEPUMEHTHI WM OIBITHI C LEJIbI0
MOJTBEPKIAECHUS OTAEIbHBIX TEOPETUUYECKUX IOJOXKEHUH OIpe/eIeHHON Yy4eOHOW JAMCLUIUIUHBI,
MpUOOpeTaeT MPAKTHYSCKHUE HABBIKM PadOThI ¢ JabOpaTOpHBEIM 00OpyIOBaHHEM, OOOPYIOBAHHEM,
BBIYMCIIUTEIIBHOM  TEXHHMKOM, HW3MEPUTEIIBHOM  anmnaparypod, METOJUMKOW OKCIIEPUMEHTAIbHBIX
uccienoBanuil. JJaboparopHble 3aHATUS HE TOJIBKO 3aKPEIUISIOT TEOPETUUECKNUE 3HAHUSI, HO U TIO3BOJISIOT
CTYIEHTY INIyOOKO M3y4aTh MEXaHU3M IIPUMEHEHHUS 3TUX 3HAHUI, OBJIa/I€BaTh BaKHBIM JJIsl CIIEUAIINCTA
YMEHHUEM HHTEIIEKTYaJIbHOTO MPOHUKHOBEHHUS B T€ €CTECTBEHHO-TEXHUUECKUE WJIM MPOU3BOJCTBEHHbIE
IIPOILIECChl, KOTOpbIE HCCIEeNYIOT Ha JjabopaTopHoM 3aHsaTuu. Iloj BiusHueM 3ToW (hopMbl 3aHATHI
CTY/IEHTOB 4acTO BO3HUKAIOT HOBBIE UJICH HAYYHOI'O U TEXHUYECKOI'O XapaKTepa, KOTOPbIE UCIIOJIb3YOTCS
B KYpPCOBBIX, KBalIM(PUKALMOHHBIX, IUIUIOMHBIX paboTax. JlabopaTopHble 3aHATHUS B 3HAUUTEIHHOMN
CTENEHN 00ecneunBaoT OTPaOOTKY YMEHUN M HABBIKOB IPUHATHS MPAKTUYECKUX PEILICHUH B peaabHbIX
YCIIOBUSIX MPOU3BOJICTBA.

JlaGoparopHble 3aHATUS HE TOJIBKO 3aKPEIUISIOT TEOPETUUECKUE 3HAHUS, HO U MTO3BOJISIIOT CTYIEHTY
rITyOOKO M3ydaTh MEXaHU3M MPUMEHEHHUS STHX 3HAHUH, OBJIAJIeBATh BAKHBIM ISl CIICIIMAINCTA YMEHUEM
MHTEJJIEKTYaJIbHOTO IPOHUKHOBEHUS B T€ €CTECTBEHHO-TEXHUYECKHUE WU MPOU3BOICTBEHHBIE MPOLIECCHI,
KOTOpBIE HCCIENYIOT Ha JabopaTOpHOM 3aHATUH. [loa BIusHUEM 3TOM (OPMBI 3aHATHI CTY/AEHTOB YacTO
BO3HUKAIOT HOBBIE MJIEM HAYYHOI'O M TEXHHUYECKOTO XapaKTepa, KOTOPBIE MCIOJB3YIOTCS B KYPCOBBIX,
KBAJM(HUKAIMOHHBIX, JAWUIUIOMHBIX pabotax. JlabopaTopHble 3aHATHS B 3HAYUTEIbHOW CTENEHH
o0ecreynBaroT OTPabOTKYy YMEHMI U HAaBBIKOB NMPHHSITUS MPAKTUYECKUX PEILICHUH B pEabHBIX YCIOBUAX
MIPOU3BO/JICTBA.

[lepeuernr Tem abopaTOpPHBIX 3aHATUN oOmpenensieTcs paboued mporpamMMoit  yueOHOM
aUucHUIUIMHBL. Koan4ecTBO CTYJIEHTOB HAa TAaKMX 3aHATHSAX HE IMPEBBILIACT MOJOBUHBI aKaJIeMUYECKON
rpynnsl. [Ipucrynas k pabore B naboparopuu, CTYIEHTY CIEAyeT 3HaTb, UYTO JII0OO€ HEcOOII0JeHHE
pacnucaHusi 3aHATHH M JAUCHUIUIMHBI OYJEeT CUUTAThCs HapyLIEHHUEM €ro Ciy)KeOHbIX O0O0S3aHHOCTEH.
IIpenonaBaTenb, KOTOpBIM BIEpPBBIE BCTPEYAECTCSA CO CTYAEHTAMH Ha BBOJHOM 3aHATHM, JOJDKECH
O3HAKOMUTH UX C OOIIMMH MpaBUIaMU pabOTHI B JIAOOPATOPUH, KOTOPbIE OHU 00s3aHbI HEYKOCHUTEIIBHO
BBITOJIHSATb.

IIpe3eHTanuM Ha OCHOBE COBPEMEHHBIX MYJIBTUMEIUNHBIX CPENCTB - caMblii 3()PEeKTUBHBIH
croco® noHeceHHs] BaXHOW HMH(OpManuu npu MyOJMYHBIX BBICTYIIEHUSX. Crai-ipe3eHTaluu C
UCIOJIb30BAaHUEM MYJIbTUMEIUITHOrO 000pYJOBaHUs MO3BOJIAIOT 3(PPEKTUBHO U HATJSIHO NMPEACTaBUTH
COJZIEpKaHUE HM3y4aeMOro MaTepuana, BBIICINUTh M INPOULIIOCTPUPOBATH COOOIIEHHE, KOTOPOE HECEeT
MOYYUTENbHYI0 HH(OpMalMI0, MOKa3aTh €€ KIIYeBbIE cojepiaTelbHble MyHKTHL. lcronb3oBaHue
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WHTEPAKTUBHBIX  JJEMEHTOB TO3BOJSET YCWIUTh A(P(GEKTUBHOCTh IMYOJUYHBIX  BBICTYIUJICHHM,
SBJIIOIINXCS YACThIO MPO(ECCHOHATBLHON e TeIbHOCTH MTPeroaBaTelis.

OnJjaiiH-ceMMHApP — pa3HOBUIHOCTh BeO-KOH(EpPEHIUH, MPOBEACHUE OHJIAWH-BCTpEY WU
npe3eHTanuii yepe3 MHTepHET B pexuMe peallbHOro BpeMeHU. Kakaplii U3 y4aCTHMKOB HaXOIUTCA Y
CBOETO0 KOMIIbIOTEpa (CpeiCcTBa CBsA3M), a CBA3b MEXIYy HHMMM HoaiepxuBaercs depe3 HHTepHer
IIOCPEACTBOM 3arpy’aemMoro IpWIOKEHUs, YCTaHOBJIEHHOI'O Ha KOMIIBIOTEPE KaKIOr0 Y4aCTHUKA
(Zoom, Meet, Skype u ap.).

Buneoxondgepenunsi — ceanc Buneokondepenucpsazu (BKC) — 310 TexHOIOTHS MHTEPAKTUBHOTO
B3aMMOJICICTBUS ABYX U 0ojiee yYaCTHHKOB 0Opa30BaTeIbHOrO mpoliecca Jjisi oOMeHa uHbopMaluei B
peanbHOM pEXKUME BPEMEHH.

Hcnonp3yloTcsi MHTEPaKTUBHBIE METOJIbI OOYUYEHHS: CUTYAllMOHHbIE 3aJ]aud, UCCIIE0BATEIbCKUN
METOJlT OOydYeHUs, JIeJOBBIC WIPHI, IMOATOTOBKAa M TyOnmyHas 3ammra pedepatoB. Hcmomb3yroTcs
PEUTHHTOBAS TEXHOJIOTHS, TEXHOJIOTUU TUCTAHIIMOHHOTO OOyUECHHS.
Hcnonb3yroTess HHTEPAKTUBHBIE METO/IbI OOYUEHHUS: CUTYallMOHHBIE 33Ja4H, UCCIIEOBATEIbCKUN METO]
00y4eHus, IeJIOBbIE UTPHI, IIOATOTOBKA M MyOIMYHAS 3a1IuTa pedeparToB.

TexHonoruss  3J1eKTPOHHOro  o0yuyeHusi  (peanu3yercs TpH  TMOMOIIM  DIIEKTPOHHOMN
uHpopmanronHo-oopazoBarensHoil cpensl (DMOC) COI'Y mpu ucnosnb3zoBanuu pecypcoB ObC, mpu
MIPOBEJICHUN aBTOMATU3UPOBAHHOTO KOMIIBIOTEPHOTO TECTUPOBAHUS U T. [I.).

Hcnonp3yrorcss OalipHO-pEHTHHIOBAs CUCTEMA OLEHKM 3HAHWM, TEXHOJOTMM C IPUMEHEHUEM
JMCTaHIIMOHHOTO 00y4eHus Ha riardopme http://Ims.nosu.ru/.
IIpumeyanus:

- Bce Buapl ydueOHO#H pabOTBI MOTYT MPOBOAWTHCS NUCTAHIIMOHHO HA OCHOBE JIOKAIBHBIX
HOPMAaTHBHBIX aKTOB.

- B mensx peanusanuy WHIUBHIYaJIbHOTO MOIXOJa K OOYYEHHIO CTYJCHTOB, OCYLICCTBIISFOLIMX
y4eOHBIN TpoIiece MO WHIMBHIYAIbHONW TPACKTOPHH B paMKax HHIAMBUAYaJbHOTO paboyero IiaHa,
U3ydeHHE JaHHOW JMCIMIUIMHBI MOXKET OCYIIECTBIATHCA dYepe3 HWHIUBHIyAIbHBIE KOHCYJIbTAIIUH
npernojaBareisi OYHO, B 4Yachl KOHCYNBTAIM, MO DJICKTPOHHON IMOYTE, a TAKKEe C HCIOJIb30BaHHEM
Cisco Webex Meetings, mnardopmsl qucraniimonnoro ooyueruss Moodle, muunbiii kaOuHET cTyaeHTa Ha
optasie COI'Y, npyrux snementoB D11OC COI'Y.

Ne/m. Tema Bupa 3ansitus | Kommuecr AKTHBHBIE HNHTepakTUBHBIE
BO acoB dopmbl dopmbl
1 Baxueiinme Knaccol | Jleximsa 2 Jlexumst B | MccnenoBatenbCckuil
HEOPTraHMYeCKHX I[IpakTHueckoe 2 JIMAJIOTOBOM PEXHUME | METOJ 00yueHus
coemmuennit.  Okcupi, | J1aboparoproe 4 Bemonkerme  nemotek
XUMHNYECCKUX
KHCJIOTHI, OCHOBAaHUA, NpeBpaleHui.
COJIN. CaliT JUCTaHIMOHHOTO
oboyuenns ([10O) COI'Y
Ha IUIONIAJIKE CHCTEMBI
«MOODLE» mno
CCBUIKE:
http://Ims.nosu.ru/
2 Bonopon. [Tepoxcun | Jlexuus 2 ITouckopas MeToz paGoTEI B MalbIX
BOJIOpOJa. HpaKTI/IT-IeCKOC 2 na6opaTopHasI rpynmax
pabora
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JlabopaTopHoe 4
3 P-2JIEMEHTBI VII | Jlexuus 2 Pemenue pacuetHbix | CeMuHap B TUAIOTOBOM
IPYIIIBL. ITpakTuueckoe 2 3aja4, BBIMOJHCHHUE | PEKHME;
JTaGopaTopHoe 4 XUMUYECKUX Caiit J1IO COI'Y Ha
YIPaKHEHHI, IOIIAIKE CHCTEMBI
MMACbMEHHAs «MOODLE» mo
KOHTPOJIbHASI paboTa | CCBUIKE:
http://Ims.nosu.ru/
4 p—onementsl VI rpymmebl. | Jlekius 2 Pemenue pacuetnbix | MccnemoBaTenbeKuin
Kucnopon. Cepa. ITpakTuueckoe 2 3a/1a4, BBITIOJHECHHE METOJ 00yUeHHUS
_Ha60paTopH()e 4 XUMHYECCKUX (BbIHOHHeHI/Ie
YIPaKHEHHH, WHIUBHyaIbHBIX
MUCEMEHHas MUCHMEHHBIX 3a/IaHHA)
KOHTPOJIbHAs paboTa
5 p—onemenTsl V rpymnmbl. | Jlexuns 2 Jlexuus-6ecena, NHTepaKTHBHAS JIEKIUs
A30T. [IpakTuueckoe 2 JIEKLIUS B C MPUMEHEHHEM BHIEO-
HaGOpaTopHoe 4 JMAJIOrOBOM pPEXHUME | U ayJuOMaTepualioB
6 p—onemenTsl V rpymnmbl. | Jlexuns 2 Jlexuusa-6ecena, Metox paboThl B MaJIbIX
dochop. Mbeiubsk. | [IpakTideckoe 2 JeKIMs B rpynmnax,

Cypra. BHCMyT. HaGOpaTopHoe 8 JIMAJIOrOBOM PEXUME; | pa3HOYPOBHEBbLIE
ITouckosast MUChbMEHHBIE 3aJaHuUs
nabopatopHast Caiit IO COTI'Y nHa
pabota UTOIA/IKE CUCTEMBI
Pemrenue 3anau «MOODLE» mo

CCBLIKE:
http://Ims.nosu.ru/
7 p—anementsl [V rpynmsl. Jlexius 2 [TouckoBas Merton paboThI B MaJIbIX

Vruepon. KpeMuuii. IIpakTuueckoe 2 nabopaTopHast rpynmax

OnoBo. CuHell. Jlaboparoproe 8 padora

8 p—DJIEMEHTHI 111 | Jlexuus 2 ITouckoBas UccnenoBarenbckuii

TPYIIIIBL. [IpakTnueckoe 2 nmaboparopHas MeTOZ 00y4eHH

JlaGopaTtopHoe 8 pabota (BvmonHenue
WHIUBHyaTbHBIX
MMMCbMEHHBIX 3aIaHHii)
9 S—aneMeHTHI I, 11 TPYIIIL. Jlexmsa 2 Jlexnus-6ecena, Metox pabOTHI B MaITbIX
[IpakTuueckoe 2 JIEKIMsS B rpymnmnax,
JlaGoparopHoe 4 JINAJIOrOBOM PEXKHUME; | Pa3HOYPOBHEBbIC
IouckoBas MMMCbMEHHBIE 3aIaHUs
nmabopaTopHas Caiit 1O COTI'Y nHa
pabora IUIOIAJIKE CHCTEMBI
Pemenue 3amau «MOODLE» o
CCBIUJIKE:
http://Ims.nosu.ru/
10 d— u fonemeursr 11 | Jlexums 2 Jlexunsa-6ecena, UccnenoBaTenbekuii

IPyIIIBL. [IpakTuueckoe 2 JIEKLUs B METO]] 00yICHUS

JlaGoparopHoe 1 JHajoroBom pexume; | (BoimonHenue
IouckoBas WHIUBHyaTbHBIX
naboparopHasi MMUCHMEHHBIX 3a/IaHHIA)
pabora
Pemenue 3amau

11 d—anementst IV rpynmel. | Jleknus 2 Jlekums-6ecena, Mertoj pabOTBI B MAJIBIX

[IpakTuueckoe 2 JICKIMs B rpymnmnax,

JlaGoparopHoe 1 JINAJIOTOBOM PEXHME; | Pa3HOYPOBHEBbIC
IouckoBas [MMCbMEHHBIE 3aIaHuUs
naboparopHas
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pabota
Pemenue 3amau

12 d—anementsl V rpymmsl. | Jleknus 2 Jlexnus-6ecena, WHTepaKTUBHAS JIEKIIHS
[IpakTrdueckoe 2 JEKIUs B C IpUMEHEHHUEM BHJICO-
JlaGoparopHoe 2 JTUAJIOTOBOM PEIKUME; | U ayAHOMATEPUATIOB;
ITouckosas Meton paboThl B MaJIbIX
nabopaTopHas rpymmax,
pabora Pa3HOYPOBHEBEIC
Pemenue 3amaua MUCEMCHHBIC 3aTaHUs
13 d—anementsl VI rpymmsr. | Jleknus 2 Jlexuus-6ecena, HccnenopaTensckuit
Xpom. [IpakTuueckoe 2 JeKLHsA B METOM 00yUeHuUs!
JlaGoparopHoe 4 JTUaIorOBOM pekume; | (BrimonHeHue
IMouckoBas WHIUBUAYAITBHBIX
nabopaTopHas Pa3HOYPOBHEBBIX
pabora NUCBMEHHBIX 33/1aHHI)
Pewenue 3amay
14 d—eMeHThI VII | Jekuus 2 Jlexuus-6ecena, MHTEPAKTUBHAs JIEKIUS
rpynnsl. Maprasert. IIpakTuueckoe 2 JIEKIUS B C IPUMEHEHUEM BHU/IE0-
JlaGoparopHoe 4 JTUAJIOTOBOM PEKUME; | U ayJAHMOMAaTEPUATIOB;
ITouckoBas Meton paboTHI B MaJIbIX
nabopaTopHas rpynmnax,
pabora pa3sHOYpOBHEBbIE
Penrenue 3anau NHCHMEHHBIE 3aIaHU
15 d—31eMeHThI VIII | Jlexkums 2 Jlexnus-6ecena, UccnenoBaTenbeckuii
IPYIIIBL IIpakTnueckoe 2 JIEKIUS B METO 00yUeHHS
Ha60paTopHoe 4 JIManoroBoM pexume; | (Brimonnenue
ITouckoBas WHIUBUAYATBHBIX
nabopatopHast MUCHMEHHBIX 3aTaHUI)
pabota
Pewenue 3amay
16 d-anementsl I- 11 rpymm. | Jlekuus 2 Jlexumsa-6ecena, VccrnesioBatenbekHii
[IpakTrueckoe 2 JIeKIHst B MeTOZ 00ydeHHsI
HaﬁopaTopHoe 4 JIMaoroBoM pexume; | (Boimonnenue
IMouckoBas WHIUBUAYATBHBIX
nabopatopHast MUCHMEHHBIX 3aTaHHUN)
pabora
Pewenue 3amay
17 p—anementsl VIII Jlexnus 2 Jlexuus-6ecena, UHTEPAKTUBHAS JICKIIUS
IPyNIIBL. BrnaroposHble [IpakTuueckoe 2 JIEKIUS B C IPUMEHEHUEM BH/I€0-
2351 JTHAJIOTOBOM PEXKUME; | U ayJHOMaTepHajioB
[TouckoBas
nabopatopHast
pabora
Pemenue 3agau
18 Py6e>KHbIe KomnerorepHoe 2 Kommproteproe HUccnenoBatenbckuit
aTTeCTAI[HOHHBIC TECTUPOBAHUE TECTHPOBAHUE, MeTOx 06yUeHH s
Pemenne 3anaq (Bbimonnenne
KOHTPOJIbHBIE paObOTHI
HUHINBUIYATbHBIX

MMChMEHHBIX 331aHHH)

7. Y4eGno-meToanyecKoe ofecrnedenue caMoCTosITebHON padoThl

CamocrosiTennbHass paboTa OO0ydYarOIMMXCS SIBISETCS OJHUM U3 BHUIOB Y4YEOHBIX 3aHSATHH.

CamocrosiTensHast paboTa TPOBOIUTCS C TEBIO:

— CUCTEMAaTU3alMu 1 3aKPCIJICHUS IMMOJTYYCHHBIX TCOPECTUUCCKUX 3HAHUM U MPaKTUYCCKUX yMeHI/Iﬁ
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00yJaronuXxcs CTyJACHTOB;

— YIIIyOJICHHS M pacIIUPEHUS TEOPETUUECKUX 3HAHUM;

— ¢opMHpPOBaHUS YMEHHI MCIIOJIb30BaTh HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHYIO JIOKYMEHTAIIHIO
U CHEIHAILHYIO JIUTEPATYPY;

- (opMHpOBaHHS  CaMOCTOSTEIHHOCTH  MBIIUICHUS, CIIOCOOHOCTE K  CaMOPa3BHUTHIO,
CaMOCOBEPIIICHCTBOBAHHUIO 1 CAMOPEaTN3aIliu;

— pa3BUTHUS UCCIIEIOBATEIILCKUX YMEHUH.

CamocrosiTennpHass paboTa OOydYarOIIMXCS OCYIIECTBISAECTCS Ha TMPOTSHKCHHM H3YyYEHHUS BCEH
JUCITUTIIMHBI B COOTBETCTBHH C YTBEP)KICHHOW B YU€OHOM IIJIaHE TPYAOEMKOCTBIO U COCTOUT U3:

- paboOThl CTYJAEHTOB C JICKIIMOHHBIMA MaTepHaJlaMH, IIOMCKAa W aHaJh3a JIUTePaTypbl H
AJIEKTPOHHBIX KICTOYHUKOB MH(OPMAIINH T10 33JJaHHOHN TEME;

- BBINIOJTHEHUS 3aIaHui J1sl camocTosaTensHol padoTel B OUOC COT'Y;

- M3YYCHUs TEOPETUYECKOTO M CTATUCTHYECKOrO Marepwalia JUisl MOJTOTOBKH K CEMHHAPCKUM
3aHSATHSIM;

- IOJATOTOBKH K 3K3aMEHY.

CamocTtosTenpHas paboTa CTYACHTOB MPOBOAWTCS B BHJE MHCHMECHHBIX JOMANTHUX 3aJaHUi (B
TOM 4YHCIIe, PA3HOYPOBHEBBIX 3aJaHMIi), MOATOTOBKM KOHCIIEKTOB MO TeMaM MPAKTHUYECKHUX 3aHSATHI.
CTyneHThl MUCHbMEHHO BBIMOJHSIOT 3aJaHUsI 111 CAMOCTOSITEIILHON Pa0OThI, MOJIB3YSCh TEOPETUICCKUM
MaTepuajgoM (JeKUuu, ydyeOHas JuTepaTypa UM HHTEPHET-PECypchbl MO NTaHHOW TeMe), MOCIe Yero
MIPOBOAMTCS 00CYKICHUE TAHHOM TEMBI 110 PyKOBOJCTBOM IPETIOaBATEIIS.

Bonpocel, BBIHOCHMMBIE Ha CaMOCTOSITENIBHOE HW3Y4YEHHME, a Takke ydeOHas IuTeparypa u
METOJIMYCCKUI MaTepua MO OpraHUu3aliid CaMOCTOSATEIBbHONW pabOThI CTY/IEHTOB OTPaKEHBI B Y 4eOHO-
METOAMYECKOW Kapre mucuuiuinHbl «Heopranumueckas xumus» (Tabm. 5.1.), a Takke Ha caiTe
mucranionHoro ooydenus COI'Y mromanka cucrembl «kMOODLEY mo cepuike: http://Ims.nosu.ru/.

[To xaxmol W3 TeM JUIsi CaMOCTOSITEJILHOTO HM3YyYeHHMs], NMPUBEICHHBIX B pabouell mporpamme,
CTYICHTaM CIlelyeT CHadala IMpPOYUTaTh PEKOMEHIOBAHHYIO IUTEpaTypy M TpH HEOOXOIUMOCTH
COCTaBUTh KPATKUW KOHCTICKT OCHOBHBIX TIOJIOKEHUH, TS PMUHOB, CBEJICHUH, TPEOYIONTUX 3alIOMUHAHUS U
SIBJISTFOIIIUXCSl OCHOBOITOJIAralolMHM B 3TOH TeMe.

[Ipy  TOATOTOBKE 3aJaHUil 1O  CAMOCTOSITEILHOW  paboTe  CTyJAeHTaM  Heo0XO0IUMO
OPUEHTUPOBATHCS HA KOHCIIEKTHI JIEKIIUN, PEKOMEHYEMYIO JINTEepPaTypy.

JIyis pacmiupeHust 3HAHHUH 10 TUCITUTUIMHE PEKOMEHTyeTCsl UCTIOb30BaTh MHTepHET-pecypCh:

MPOBOAWTH TIOMCK B PpA3MUYHBIX CHCTEMax, TaKWX Kak OOIIMe TIOMCKOBBIE CHCTEMBI:
www.yandex.ru, WWww.Qoogle.ru, a Takxke CIEeNUaIbHbIE TOMCKOBBIE CHUCTEMBI: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

3agaHus 1719 CaMOCTOSATEIbHON Pad0ThI CTYICHTOB 110 AUCHHILIMHE
«Heopranuueckast XuMusi»
CamocrosrenbHas paboTa CTYAEHTOB, NPEAYCMOTPEHHass Y4eOHBIM IUIAHOM, JIOJDKHA

COOTBETCTBOBaTh Oosiee TIyOOKOMY YCBOGHHIO HM3y4aeMoro Kypca, (OpMHpOBAaTh HaBBIKH
HCCIIeIOBATENLCKON paboThl U OPUEHTUPOBATH CTYICHTOB Ha YMEHUE MPUMEHSATh TEOPETUYECKUE 3HAHUS
Ha MpaKTHUKE.
3amanust A7 CaMOCTOATEIBHOW PabOTHI COCTABISIOTCS MO pa3feliaM M TeMaM, M0 KOTOPHIM He
MPEeyCMOTPEHbl ~ ayJUTOpPHBIE  3aHATHs, JUO0 Tpebdyercs JOMOJHMUTENBHO MpopaboTarh H
MIpOaHaIM3UPOBATh pacCMaTPUBAEMBbIil Mperno1aBaTeeM MaTepral B 00beMe 3arIaHiPOBAHHBIX YacoB.
3aaHus IO CaMOCTOSITENIbHOM padoTe MO JUCHMILIUHE MOTYT ObITh CIEAYIOIIUX BHUJIOB:
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® KOHCIIEKTHPOBAaHHE MIEPBOMCTOUYHUKOB H JPYroi yueOHOM JTUTEpaTyphl;

e mpopaboTka ydyeOHOro Marepuaia (1o KOHCIIEKTaM JICKIIMA y4eOHOW W Hay4YHOW JIMTEepaType) H
MOJIrOTOBKA JIOKJIQJOB Ha CEMUHApax M MPAKTHYECKHX 3aHATHAX, K YYaCTHIO B TEMAaTHYECKHX
TMCKYCCHSIX M JICJIOBBIX UTPaX;

®  BBINOJIHEHUE KOHTPOJIBHBIX PadOT, TBOPUECKUX (MIPOCKTHBIX) 3aIaHHIA;

® pCUICHHE 33/1a4, BBINOJIHEHUE XUMHUECKUX YITPAKHCHHIA;

e paboTa c TeCTaMu M BOIPOCAMH JIJIsl CAMOIIPOBEPKH;

® MOJEIMPOBAHHUE /WM aHATTU3 KOHKPETHBIX MTPOOJIEMHBIX CUTYaIIUi;

® aHATU3 CTAaTUCTUYCCKUX U (PAKTHUYECKUX MATEPHUAIOB, COCTABJICHHUE BBIBOJIOB HA OCHOBE
MPOBEJICHHOTO aHAJIN3a | T.JI.

Pe3ynbTaThl caMOCTOSATENBHOM pabOThl KOHTPOJIUPYIOTCS MPEMOAABATENIEM U YUUTBHIBAIOTCS MPH
arTecTanuMu CcTyaeHta (9k3amen). [lpm STOM mMpOBOAATCS: TECTUPOBAHHE, SKCIPECC-OMPOC Ha
CEeMHUHAPCKHUX M MPAKTUYECKHUX 3aHATHAX, 3aCTYIINBAHUE JIOKJIAI0B, IPOBEPKA MUCbMEHHBIX padoT U T.1.

CamocrosTenpHas paboTa CTYyIEHTOB BKJIIOYACT BBIOJHEHHE JOMAIIHUX 33JaHUN K KaKIOMY
1a00paTOPHOMY U TPAKTUYECKOMY 3aHSATHUIO. 3aJaHus COJEPKAT YCTHYIO MOATOTOBKY IO TEOPETHUECKUM
BOIPOCaM, BBITIOJHCHUE XUMHUYECKUX YIPOKHEHUH, pelieHHe 3a7ad 1Mo (U3NYECKOH M KOJUIOWIHOM
XUMUHU.

Jlis MOArOTOBKM K 3aHSATHUSIM CTYICHTHI IMOJIB3YIOTCS YYeOHHMKAMH M y4eOHBIMH TOCOOHUSMU,
YKa3aHHBIMH B CIHCKE PEKOMEHJOBAHHOW JIMTEpAaTyphl, a TaKXKe HHTEPHET-UCTOUYHNKamMHu. Bce
METOJIMYECKUE MaTepuaslbl MPEJCTAaBIEHbl B cHCTeMe AucTaHUuOHHOro odyuenus COI'Y (Caiir 11O
COI'Y na mnomanke cucrembl «KMOODLEY mo cewuike:  http://Ims.nosu.ru/).

MeToanyeckue peKOMeHIAUH 110 UCII0Ib30BAHUIO MH(POPMALMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTUH 00y4eHust

I[J'ISI HU3YUCHUA JICKOMOHHOI'O Marc€puaia AJUCHUIUIMHBI TPUMCHAIOTCA ayAWMOBHU3YyaJIbHBIC
(MynbTUMEUIHBIE) TEXHOJOTWH, KOTOpble HE OTPHULAIOT TPaJUIMOHHBIE, TPOBEPEHHbIE BpPEMEHEM
MCTOABI IPpCIOJaBaHusA, HO, ITPHU 3TOM, OHU IMMOBBIIIAIOT HATJIAOHOCTD, I/IH(i)OpMaTI/IBHOCTB, OICPaTUBHOCTDH
B IoJjaue MH(OpPMaIUH, MO3BOJISIOT S3KOHOMUTH BpEMsI 3aHATUH.

Kaxxnmoe mpakTtuyeckoe (CEMUHApPCKOE) 3aHITHE UMEET CBOIO 0C00YyI0 (OopMy MPOBEIACHUS, CBOIO
METOAOJIOTUYECKYI0  CIENU(HUKY, 4YTO TMO3BOJSET pa3BUBaTh Yy CTYAEHTOB pa3jM4yHble Kak
oOIIEeKyIbTypHBIE, TaKk W TpodeccHoHalbHbIE KoMIeTeHnu. [locraHoBka mpoGiemsbl, pa3zdop
aKTyalbHbIX KOHKPETHBIX M THIOTETHYECKMX CUTYyalluil, co3laHue aTMocdepbl auajgora MexIy
npenoaaBaTcjicM u rpynnoﬁ IIO3BOJIACT pa60TaT1> WHIAWBHUAYAJIbHO WU B MaJlbIX I'pylIiax, KOJJICKTHBHO
00CyX/laTh OIpeNeIeHHbII TeMaMH MaTepuall, a TaKkKe HWHULUUPOBATh CaMOCTOSATENbHYI pPaboOTy
CTYACHTOB. HpI/I OCMBICIICHUHU COACPKAHUA BOIIPOCOB IMPAKTUUCCKHUX 3aHATHH npeciacayercsa unejib
co0JII01aTh MPEEMCTBEHHOCTD B IPO(ECCUOHATIBLHOM U B TBOPUECKOM Pa3BUTHH CTYACHTOB.

KonTponb camocTodTenbHOM paboThl CTYAECHTOB IpPH3BaH celaTh IMpoliecc oOydeHus Oosee
LEJIOCTHBIM M OpraHuyHbIM. Ero 3amaua He ocTaBUTh 0€3 BHUMAHUS Jake, Ha TEPBBIA B3I,
MaJIO3HAYUTENbHBIE BOIIPOCHI.

KOMHBI—OTepHOG TECTUPOBAHUE IMO3BOJIACT OCYHICCTBIATH ATOTOBBIN KOHTPOJIb 3HAHWH CTYACHTOB.
TecToBblil Marepuan BKJIIOYAaeT B ce0s COJEp)KaHME BOMPOCOB IO KaXAOMY H3 0003HAUEHHBIX
IIPOrpaMMOi1 pa3iesios.

Kaxnplii Bompoc mpenmnosaraeT HECKOJIbKO BapHAaHTOB OTBETOB, CpEIU KOTOPBIX HMEIOTCS
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a0COJIOTHO HEBEpHBIN, MPABUIbHBIA U B OOJBIIECH MM MEHBIICH CTENEHH PACKPBIBAIOLINMA CYITHOCTD
Bompoca. B mpolecce KOMNBbIOTEPHOIO TECTHPOBAHUS 3ajadya CTYJEHTOB OINpeAessieTcss Kak BbIOOp
NPaBUIBHOTO OTBETa M3 MHOT000Opas3usi BapUaHTOB. B TECTOBBIX 3aJaHUSAX €CTh BOIPOCH Ha
COOTBETCTBHE. B mporecce KOMIBIOTEPHOrO TECTUPOBAHUS, 3a/la4a CTYJICHTa ONpeAessieTcs Kak BbIOOD
MPaBUIBLHOTO OTBETA U3 MHOT000pa3ysi BAPHAHTOB.

Bonpockl 1 TeMbl, OTBOJUMBIE Ha BBINOJIHEHHE CAMOCTOSTEIbHOM pabOThl MO JUCLHUIUIMHE, a
TaKKe KPUTEPUU OLEHUBAHMS 110 KaXXI0MYy BUAY pabOThI coaepxkarcs B pazzaene S5 PIT/I.

MeToauuecKkue YKazaHnus 1Jist oﬁyqammnxm 10 OCBOCHHIO TUCHHUIIIIMHBI

Bun yueOHBIX 3aHATHIA

OpI‘aHI/I3 anusd JCATCIbHOCTH CTYACHTA

Jlekuus

[Tocemienue TEKIMOHHBIX 3aHATUI U KOHCIIEKTUPOBAHUE JIEKIIHOHHOTO
Marepuaia SBISETCS HEIOCTATOYHBIM YCJIOBHEM [UJIsl YCHEIIHOTO
yCBOGHHUS AUCUUILTNHBL CTyIeHTYy HEOOXOAMMO CHCTEMaTH4YeCKU
paboTtarh ¢ y4eOHOH M METOIMUYECKON JTUTEPATypOl, pEKOMEHIyeMOn
M0 KaXIOMy pa3ieny JEeKTOpOM, JOTMOJHSS KOHCIEKT JEKIUN
HEOOXOMUMBIMH TIOSICHCHUSIMUA, YTOYHCHUSIMH W TEPMHUHAMHU II0
uzyyaemoii Teme. HeobxonuMo mucath KOHCIEKTHI JIEKIMNA: KpPaTKo,
cxematudHo. [locnenoBarensHOo GUKCHUPOBATH OCHOBHBIE TOJIOXKECHHUS,
BBIBOJIbI, (POPMYITUPOBKH, OOOOIIECHHUS; MOMEYaTh Ba)KHBIE MBICIIH,
BBIJICJISITH KJIFOUEBBIC CIIOBA, TEPMUHBIL. [IpoBEpsTH TEPMUHBI, TTOHSATUI
C TOMOINBID  DSHIUKIONEIWW, CIOBapei, CHPaBOYHHKOB C
BBIIIMCHIBAHUEM TOJIKOBaHUW B TeTpaab. (OO003HAYUTH BOIPOCHI,
TEPMHHBI, MaTepHall, KOTOPHI BBI3BIBAET TPYIHOCTHU, TMOMETUTH U
MOMBITaTbCS HAWTH OTBET B pPEKOMEHAYyeMou smteparype. Ecium
CaMOCTOSITENILHO HE yJaeTcsl pa3o0parbcs B MaTepuaie, HeoOX0IuMo
chopMyIHpOBATh BOIIPOC U 3a/1aTh MPENOAaBaTet0 Ha KOHCYJIbTAllUH,
Ha MIPaKTUYECKOM 3aHSITHH.

JlabopaTopHoe
3aHsITHE

JlaGoparopHble ~ 3aHATHS ~ HampaBieHbl Ha  (OpMUpPOBaHUE
IIPAKTUYECKMX YMEHHUH, CBA3aHHBIX C OpraHM3alUedl aKTUBHOIO
B3aUMOJICHCTBHSl  Y4aCTHHKOB 00pa3oBaTeIbHOrO Ipolrecca I
U3Y4YECHHUIO MaTepualla, 3aKpEeIUICHHE IPaKTUYECKUX HaBBIKOB JUIS
perieHus: MpoQeCcCUOHANBHBIX 3a7ad. [Ipu MOArOTOBKE K 3aHATHSIM
HE00XO0AMMO MOBTOPUTH JIEKIIMOHHBIA MaTepHall 1Mo U3y4aeMoil Teme,
M3y4YUTh MaTepuas, peKOMEHAOBAHHBIA MPENOJaBaTEIEM 10 CIUCKAM
mutepatypsl. [TonroToBka k 1a60paTOPHBIM 3aHATHUAM IPECIeNyeT JIBe
OCHOBHBIE LIEJIU: NEPBOE - MOBTOPEHHE M3YyYEHHOro MaTtepuana. Jls
9TOr0 HCIMOJIB3YIOTCSI KOHCHEKTHl JIEKLUH, peKkoMeHaoBaHHas 15
OCHOBHAas M [IONOJHHUTEIbHAsA JINTEpaTypa; BTOpoe - YriIyOleHue
3HaHuil no teme. JlabGopaTopHble 3aHATUS CIYKaT JUIs 3aKpEIUICHUs
TCOPETUICCKUX OCHOB, najjara€MabIx B JIEKIIUAX, IMOJIYYCHUA
MPAKTUYECKUX HABBIKOB peIleHUs] NpodeccHoHaIbHbIX 3a1ad. OHu
mpoxoadaT C HMCIIOJIBb30BAHUEM CTCHOOB, MCETOIAUYCCKHX YKaSaHHﬁ,
y4eOHO-HArMAAHBIX TOCOOMH, B KOTOPBIX OTpakeH HEOOXOAWMBIN
MHUHUMYM 3aJa4 aJjid OCBOCHUA pa3aciioB M TEM JUCHUIIIIMHBI.
3aBepIuaroniei 4acTbio J1a00paToOpHO paboTHI sBiISETCS 0POpMIICHHE
B paOoueil Terpanu otueta. ComeprkaHue oT4eTa ONpeaeseTcs TeMon
3aHATUS U MOXKET BKIIIOYATh B ceOsi BONPOCHI Pa3IMYHOIO XapakTepa.
Tax npu npoBeaeHun 1adbopatopHoi pabOThl B COCTaB OTYETA MOTYT
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BXOJIUTh: KPATKOE OMHCAaHWE METOAWKHU BBIOJHEHHUS Pa0OOTHI; cxema
71a00paTOPHON YCTAaHOBKH, HEOOXOIMMBIE pacdeThl 10 00paboTKe
MOJIYYCHHON WH(pOpMAIUKU; aHAIU3 TIOJYyYSHHBIX JAHHBIX H O0IIee
3aKItOYeHUe (BBIBOIBI). JIOMONHUTENbHBIE W  WHAWBUIAYAIBHBIC
TpeOOBaHUS M3JOKEHBI B METOJWYECKUX TIMOCOOUAX K KaxmIOu
nabopaTopHol pabore

KosstokBuym

KonnokBuymbl HampaBiieHbl Ha YIiyOJIeHUE TEOPETHUECKUX 3HAHUM,
bopMHpoBaHHE  MPAKTHUUECKUX  YMEHMH M KOMIIETCHLMH
00y4aroImuxcs, NPeAyCMOTPEHHBIX MPOTrpaMMON JUCUUIUIAHBL [lpn
HOJrOTOBKE K KOJJIOKBUYMY HEOOXOAMMO IOBTOPUTH JIEKLIMOHHBIN
Marepual 110 U3y4aeMoHt TeMe, U3Yy4UTh MaTepHuall, pPEKOMEHI0BAHHbIN
IIpenojaBaTesieM [0 CIHMCKaM JUTepaTypel. B mponecce 3aHATHI
oOpamate BHUMaHHE Ha IMPAKTHYECKOE MPHUMEHEHHE TEOpUU U Ha
METOAMKY  peIIeHUs  TUIOBBIX  33dady  NpodecCHOHATIbHOU
JESATEIbHOCTH.

IIncoMeHHBIE
JAOMAIIIHHEe 3aJaHusd
(KOHCIIEKT)

3HAKOMCTBO C OCHOBHOM U JONOJHUTEIBHOU JTUTEPATYPOU, BKIKOYAs
CIIPaBOYHLIC U3JaHNA, 3apy6e>1<Hble HCTOYHHUKHU, KOHCIICKT OCHOBHBIX
MOJIOKEHUH, TEPMHUHOB, CBEIEHUH, TPEOYIOIUX 3allOMUHAHUS U
SBJIAIOIIMXCSL OCHOBONOJAaramomuMu B 3ToM Teme. CocraBieHue
KOHCIIEKTOB T10 POYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM U JIP.

HpI/I IIOArOTOBKE K 3aHATHIO H606XOIII/IMO OPHUCHTHPOBATLCA Ha
KOHCIIEKTHI JIEKIINI, PEKOMEHIYEMYIO JINTEPATypy.

ITo Kﬁ)K[[OfI H3 TEM U1 CaMOCTOATCIIbHOTO U3YUYCHUS, IPUBCACHHLIX B
paboueii mporpamme, cienyeT cHadajga MpOYUTaTh PEKOMEHOBAHHYIO
JIUTEpaTypy U TMpU HEOOXOAMMOCTH COCTaBUTh KPATKUH KOHCHEKT
OCHOBHBIX  TOJOXEHHH, TEPMHUHOB, CBEICHHUH, TpeOyromux
3alIOMHHAaHUA U ABJIAIOIINXCA OCHOBOIIOJIArarinuMHu B JTOH TeMe.

Jlns  pacuiMpeHuss 3HAHUW 1O  JUCHUIUIMHE  PEKOMEHIYeTCs
HCMOJIb30BaTh MTHTEpHET-pECYpPCHI:

MPOBOAWTh TOWUCK B PAa3IMYHBIX CHUCTEMaX, TaKUX Kak oOIue
TOMCKOBBIE CHCTEeMBl: www.yandex.ru, www.google.ru, a Ttaxxe
CHelUaIbHbIE TOUCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTpouabnasi padora
(mMcbMeHHasn)

[lenb KOHTPONBHON pabOTHI - MPOBEpKA PA3BUTHsI HABBIKOB,
YCBOEHHUSA U 3aKpEIUICHHUS MarTepuaia, ITOIYy4YEHHBIX IIpU HU3YYCHUU
JTUCIHUIUIMHBI, W BBIMONHIETCS CTYACHTaMH 3a04YHOTO OOYyUYEHHS.
Pabora BBITIOJTHACTCA 10 UHAWBUAYaJIbHBIM 3a1aHUsSIM
MallMHOMUCHBIM ~ WJIM  PYKONMHMCHBIM  TekcToM. Pabora  maer
BO3MOXHOCTE YCTAHOBUTBH CTCIICHb YCBOCHHA MaTcpuaia U YMCHHC
MIPUMEHSITh 3HAHUS, MOJTYYSHHbIE IPU U3yYEHUH AUCHUIUINHBL. PaboTa
CIIOCOOCTBYET OBJIQJICHHIO MaTE€pHaJOM, IIPUBUBACT HABHIKA B
CaMOCTOSITETFHOM DEIIEHUU MPAKTHYECKUX BOIPOCOB U B paboTe C
JIATEPATYPOIl.

JK3aMeH (YCTHBII)

OreHka OTBETa Ha JK3aMEHE MPOBOJUTCS B COOTBETCTBUHU C
[TonoxxeHneM o OalTbHO - PEUTHHTOBOM CHUCTEME OILIEHKH 3HaHUN
crynentos COI'Y.
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8. OIIeHO‘lHLIe Cpeacrea Vi TEKYLIEro KOHTPOJIA yCII€eBaeMOCTH, pyﬁemﬂoifl aTTeCTallui U
HpOMC)KyTO‘IHOfI aTrrecTalnmMm 1Mo uToraM OCBOCHUA JUCIHUIIJINHBI.

s mpoBeneHUs TEKYLIEr0 M HUTONOBOTO KOHTPOJISI MCIHOJIB3YIOTCS CIIEAYIOIIUE OLIEHOYHBIE
CpeAcTBa: OTBETHl Ha BOIPOCHI (KOJJIOKBHYMBI), MOATOTOBKA W BBHIMOJHEHHE JIAOOPATOPHBIX PadOT,
IIMCbMEHHBIE JIOMAIIHHUE 3a/laHus 10 BOIIPOCaM, TECTOBBIE 3aJJaHUs], TMCbMEHHbIE KOHTPOJIbHBIE PAOOTHI.

Buasbl koHTpOJIA.

Pabouas nporpamma npeanonaraeT TEKyILUNA U IPOMEKYTOUHBINA KOHTPOJIb 3HAHUH.

Texkyuquii KOHmpoab — 3TO HENPEPHIBHO OCYLIECTBIIAEMbIM MOHUTOPUHT YPOBHSI YCBOCHUS 3HAHUI
1 (OPMHUPOBAHUS YMEHUH M HABBIKOB B TEUEHHME CEeMecTpa MM y4eOHOro ropa. Tekymui KOHTPOJb
3HAHWH, YMEHUM M HABBIKOB CTYJEHTOB OCYILECTBISETCS B XOJA€ YYEOHbIX (ayIUTOPHBIX) 3aHITHH,
IIPOBOAMMBIX 110 pacnucaHuio. PopMaMu TEKYIIEro KOHTPOJIA BBICTYNAIOT ONPOCHI HA CEMUHAPCKUX U
MIPAKTUYECKUX 3aHATHUSX, a TaKXKe KOPOTKUE (10 15 MMH.) 3a/1aHMs, BBIIIOJIHAEMbIE CTYJACHTaMU B Hayaje
JIEKUUHU C LIEeJIbI0 MMPOBEPKU HAIWYMUS 3HAHUM, HEOOXOIMMBIX JJIsi YCBOEHHUS HOBOIO MaTepuana Wid B
KOHIIE JIEKIIUU JJIs1 BBIICHEHMSI CTETIEHU YCBOCHUS U3JI0)KEHHOTO0 MaTepHrala.

PyOexxHbIii KOHTPOJb OCYIIECTBISIETCS MO 0OOJiee WM MEHEe CaMOCTOSATEIHHBIM pasjeiamMm —
y4eOHbIM MOJYJSIM Kypca M HPOBOJUTCS NO OKOHYAHWUU M3Y4YEHMs Marepuasa MOAYJs B 3apaHee
YCTaHOBJIEHHOE BpeMs. PyOexkHbIi KOHTpOJb HMPOBOAMTCS C LIENbIO ONpPEIENCHHUsS KauecTBa YCBOEHUS
MaTepuaga yu4eOHOro Moayis B IejloM. B TeueHue cemecTpa NPOBOAMTCS JIBa TaKUX KOHTPOJIBHBIX
MEpOINPHSTHUS 110 TPadUKYy.

dopma NpoBeAECHU UTOTOBOTO YK3aMeHa — yCTHasA. PesynpTupyronas 3K3aMeHalMOHHas OLICHKA
omnpeaensercs B coorBeTcTBUM ¢ [lonoxxennem COI'Y o 6amibHO-pEUTHHIOBOM cCTEME OLIEHKH 3HAHUM

CTYIECHTOB.
BAJUIBHAS CTPYKTYPA OLEHKMU.
MuH. Makc.
KOJI-BO KOJI-BO
dopmMa KOHTPOJIA
0aJ10B 0aJ10B
Texywiaa oyenka CTyJeHTa B TeueHue 1-8 HEAEIU COCTOUT U3: 0 25
¢ BrInojHeHne TUCHhMEHHBIX JIOMAIITHUX 33JJAHUH 110 TeMaM 3aHSITHIA 1
CaMOCTOSITeTbHON paOOTHI (KOHCTIEKTOB) — 9 0
e [loaroroBka v OTBETHI HAa MPAKTHUYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
160 8=80
e [loaroroBka ¥ BHINIOJHEHUE JIAOOPATOPHBIX paboT - 1 6@ 8 =8 ©
1-a pybesicnasa nucemeHHAA KOHMPOTILHAA padoma 0 25
Texywaa oyenka crynenta B Teuenue 10-17 Henenu coCTOUT U3: 0 25
¢ BrInojHeHHe NTUCHMEHHBIX JIOMAIITHUX 33JJAHUH 110 TeMaM 3aHATHIA U
CaMOCTOSITeTIbHON paboThl (KOHCIIEKTOB) — 9 @
e [loaroroBka v OTBETHI Ha MPAKTHUYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
1608=806
e [loaroroBka ¥ BHINIOJIHEHHE JIAOOPATOPHBIX paboT - 1 6@ 8 =8 &
2-51 pybescnas nucCbMeHHAs KORMPOAbHAs padoma 0 o5
Hmozo
0 100
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8.1. [IpakTnyeckune (ceMUHAPCKHE) 3aHATUSA

[TpakTuyeckue (CEMMHAPCKKE) 3aHATUS MIPU3BAHbl HAYUUTh CTYJIEHTa CAMOCTOSITENILHO U3Yy4aTh U
aHAJTM3UPOBATh YUEOHBIH MaTepHuall.

[lenpro ceMUHAPOB I CTYACHTOB SIBISIETCS: 1) 3HAKOMCTBO ¢ 0a30BBIMH MOHSTHSIMH Kypca; 2)
npuoOpeTeHne HABBIKOB aHaiM3a y4eOHOro marepuana; 3) BbIpabOTKa YMEHHS CaMOCTOSITENBHO U
KPUTHYECKH MOAXOIUTH K U3ydyaeMoMy MaTepuaiy; 4) ¢opMHUpOBaHNE HABBIKOB YCTHOTO BBICTYIUICHUS U
y4acTHsl B JUCKYCCHSIX; 5) MOATOTOBKA U 3alUTa pedepaToB 10 U3y4aeMbIM TEMAM.

3ajauell NpakTUYECKUX (CEMMHAPCKUX) 3aHATHH SBISETCA 3HAKOMCTBO C OCHOBHOM U
JONOJIHUTEIBHON JINTepaTypoll, BKIIOYasi CIPABOYHbIE W3JaHMsI, KOHCIIEKT OCHOBHBIX IOJOXEHHUH,
TEPMUHOB, CBEACHUH, TPEOYIOIUX 3allOMHUHAHUS M SIBJISIOLIMXCS OCHOBOIIOJAraloIIMMU B 3TOH TeMe,
BBITTOJIHEHUE WHIWBUAYAIBHBIX 3aJaHHid (ITOATOTOBKA OTBETOB HAa BOMPOCHI NMPAKTHYECKOTO 3aHSITHS,
COCTaBJICHHE YPAaBHEHUN peaklui, pelieHue 3a1a4).

3ajanus NI NPAKTHYECKUX (CEMUHAPCKUX) 3aHATHI

INPAKTHYECKOE (CEMHUHAPCKOE) 3AHSTHE Ne 1: «Baxnenmmue KJIAaCChI
HEOPraHWYEeCKHX coeqnHeHnid. OKCHAbI, KHCJI0ThI, 0OCHOBaHMS, coJin». (2 yaca)

Bonpocul 01a noozomoexku (Konnoxeuym):
1. BaxHelIue KiIacChl HEOPraHMUECKUX CoenuHeHM. [IOHATHS OKCHIa, KMCIIOThI, OCHOBAHUS U COJIH C

TOYKH 3pEHUA TCOPUU BHGKTpOHHTH‘ICCKOﬁ JUCCOIMalu.

2. Okcujpl: omnpeneieHue, kiaccuuKkaiys, HOMEHKIATypa, OOIHEe METOMbI MOJYyYCHHS H XUMHUCCKUC
CBOMCTBA.

3. OcHoBaHUWs: ompejeleHue, KIAacCUPUKAIUSA, HOMEHKIATypa, OOIIMEe METOJbl IIONyYeHUs U
XMMHYECKHE CBOMCTBA.

4. Kucnorsl: onpejelieHue, KiacCU(pUKaIisa, HOMEHKIIaTypa, 00IIue METOAbI TOJIYYCHHUS U XUMHUYECKUE
CBOMCTBA.

5. Comm: omnpenenenue, xiraccupukanus, HOMEHKIATypa, OOIIMe METOMbl TONYYeHHS W XUMHYECKUE
CBOMCTBA.

6. T'eHeTHuecKas CBA3b MEXKJY KJIACCAMU HEOPraHUUECKUX COCIUHCHUIMA,

Iucomennoe oomawinee 3a0anue (YRpadscHenusn).

1. Kakue W3 MEpEUYMCIIEHHBIX BEMIECTB pearupyioT ¢ ruapokcuaom kamwms: Mg(OH),, A1(OH)z; ZnO,
Ba(OH),, Fe(OH);? Hamucats ypaBHEHHS] COOTBETCTBYIOIINX PEAKITHA.

2. Kakuwe w3 yka3zaHHBIX COEIMHEHHMU OyIayT momapHo B3ammozeiictBoBath: P,0Os, NaOH, ZnO, AgNO;,
Na,COs;, KC1, Cr(OH)3, H,SO,? CocraButh ypaBHEHUSI pEaKiluii.

3. CocTaBUTh YpaBHEHHUS PEaKIMW TIONyYEHHUS BCEMH BO3MOXKHBIMH CIIOCO0aMH CJIEIYIOIIUX COJICH:
cynbdar menu(ll), HuTpaTt HaTpHs, KapOOHAT KaJBIIHS.

4. Usmenss cootHomeHus pearupyromux BemectB Ca(OH), wu H3;PO, Hamucate ypaBHEHHS peakiuid
MOJTyYEHUs] KUCIIBIX, OCHOBHOW M cpenHeit comeil. OcymecTBUTh MPEeBpAIeHIs] MEXIY STUMH COJISIMU: a)
KHCJIast COJIb CPEJHSS COJb, 0) OCHOBHAS COJIb CPEHSISI COJIb, B) KUCIIAS COJIb KUCIHAs COJIb.

5. CocraBuTh YpaBHEHHUS PEaKLHH, C TOMOIIBIO KOTOPHIX MOXHO OCYIIECTBUTD CIECAYIOIINE IPEBPALLCHHS:

a) Fe(OH)3;—Fe,03—Fe—FeCl3—Fe(NO3)s;
6) P—>on5—>H3P04—>C33(PO4)2—>Cag(PO4)2—>C3(H2PO4)2;
B) Cu(OH),;—CuO—Cu—CuSO;—Cu(NOj;),.

MNPAKTUYECKOE (CEMUHAPCKOE) 3AHSTHUE Ne 2: «Bomopoa, kucaopoa. Ilepoxcuna

BO10POAa». (2 yaca)
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Bonpocul 01s noozomoexku (Konnoxeuym):

1.

Bonopon. Haxoxnenne B mpupone. IlomydeHue, cBOHCTBa W TNPUMEHEHHE BOIOpOna; (M3WYECKHE H
XxuMudeckrue cBoicTBa. Ocoboe monokeHne Bomopona B Ilepmoandeckoil cucteme sineMeHTOB. M30TOmbI
Bosopoza; CTpoenue u cBoiicTsa noHa ruapokcorns H;O'. Mon H 1 OCHOBHBIE THITBI THPU/IOB.

Kucnopon (o6mas xapakTeprcTrka, CTpOSHHE, CIIOCOObI OMy4YeHHs, (PU3nUecKne U XUMUYECKHe CBOWMCTBA).
Oxcuppl. O30H (TIOTyYCHHE, CTPOCHUE, CBOHCTBA U TpuMeHeHHe). O30HUIBI.

Boga (ctpoenue, anomannu (U3NYECKUX CBONCTB, XUMHUUECKHE CBOMCTBA, OKACIUTEIHHO-BOCCTAHOBHTEIHHBIE
CBOWCTBA). AKBAaKOMILIEKCHI U KPUCTAIOTUAPATHI.

[lepokcun Bomopona (CTpoeHUE, METOMBI TOJMYYCHHS, KHUCIOTHBIE W OKUCIMTEIHHO-BOCCTAHOBHUTEIHHBIC
cBoticTBa). [lepokcumer u ux cBoiicTBa. [IpMeHeHre KHCIOpOaa U MTEPOKCHAA BOJOPOIa Ha TIPAKTHKE.

Iucomennoe oomauinee 3a0anue (YnparcHenusn).

1.  OOwsicHHTE CPAaBHHUTEIHFHO HU3KYIO AKTHBHOCTH MOJIEKYJIIPHOTO BOJIOPO/IA U BBICOKYIO
BOCCTaHOBUTENBHYIO aKTUBHOCTH BOJOPOJIa «B MOMEHT BBIJEIICHUS.

2. Tlpueaurte NpUMEPHl TUAPUIOB, IOJYYaEMBIX: a) COEJAMHEHHEM METAIa C BOJOPOIOM, O)
KOCBEHHBIM ITyTEM.

3. Kakue cBoiicTBa mMposBIIsSET MEPOKCHI BOJOPOAA B OKUCIHUTEIbHO—BOCCTAHOBUTENHHBIX PEAKITHIX?
Ykazarh CTeTIeHb OKUCIIEHUS KUCIIOPO/Ia B 3TOM coelMHeHNH. Hammcars ypaBHEHUS peakiuii:

a) epMaHraHara Kajus ¢ IEpOKCHAOM BOAOPOJa B HEHTpaJIbHOM cpene;

0) cynmetara xpoma(lll) c mepoxcumom Bogopoa B IIeTOYHOM Cpee.

B) TIEpOKCH/Ia BOJIOPO/Ia C XpOMATOM HaTpusl B HEUTpaJbHOU Cpee;

I') IEPOKCHIA BOAOPOa C HOAUIOM Kallusl B KUCIIOH cpene.

YpaBHATb HOHHO—3JIEKTPOHHBIM METOJIOM.

4. Kakue cBoiicTBa mposiBise€T NEPOKCHUA HATPUS B OKHUCIUTEIHLHO—BOCCTAHOBUTENBHBIX PEAKIUAX?

Vka3zaTh CTCIICHb OKHCIICHUS Kucjiopoga B 3TOM COCAWHCHHU. Hammucarts YpaBHCHUA PCaKIUN
IepMaHraHaTa Kajust ¢ ICpOKCUAO0M HATpU B KHUCIION cpenae.

MPAKTUYECKOE (CEMHUHAPCKOE) 3AHSITUE Ne 3: «p- 3JieMeHThI VII rpynmbi». (2 yaca)

Bonpocut 013 noozomoexu (Konniokeuym):
3aKOHOMEPHOCTH B W3MEHEHUH 3JIEKTPOHHON KOH(Urypauuu, BEIMYHH DPagUyCcoOB, SHEPIrMM HOHHU3AIMU,
CPOZACTBAa K 3JIEKTPOHY, 3JEKTPOOTPHIIATEIHHOCTH, XapaKTEPHBIX CTETEeHEeH OKHCIeHUs aroMmoB. Paszmudune
sHepruu 3s —3p, 4s, —4p u 58 —5p aTOMHBIX OpOHUTaIeH.
Ocob6ennoctu ¢ropa. CBoiicTBa IrajJOreHOB, MEXMOJIEKYJSIPHBIE B3aMMOJEHCTBUS M (DU3NYECKHE CBOMCTBa
HpocThIX BewecTs. IlomydyeHne npocTeix BewecTs. [IpuMeHenre ranoreHoB. XMMHUECKHE CBOMCTBA MTPOCTHIX
BEIIECTB, B TOM YHCJE B3aUMOJEWUCTBHE TaJOI€HOB C BOJOW: pacTBOpPEHHE, COJbBaTallUid H
KJIaTpaTooOpa3oBaHue, TeTepONUTHYECKoe pasznokeHne. PDusndeckne CBOHCTBAa (SHEPrUsl IUCCOLMALMNH,
JMTOJILHBIA MOMEHT, TeMIlepaTypa IUIaBJICHUS, KHIIEHWS) TaJloreHOBOIopoJoB. CHocoObl IMONTyuYeHHS.
3aKOHOMEPHOCTH B M3MEHEHHU KHCIOTHBIX M BOCCTAHOBUTENIBHBIX CBOWCTB TaJOT'€HOBOJIOPOIHBIX KHCIIOT
(HT"). ABronporonu3 HF.
Mesxranorennsie coenquHenus: (MI'C). Ctpoenue Mosekys B IpHOIMKEHUH MeTo/ia BaleHTHBIX cBszeit (MBC).
Amnanorus B xuMuueckux cBorcTtBax MI'C M rajoreHoB: B3aMMOJEHCTBUE C BOJOM, OKMCJIICHHE METaJlIOB,
aBrononusanus. [Ipumenenne MI'C.
Kucnoponnsie coeanHeHHs TajJOreHOB. 3aKOHOMEPHOCTH B CTPOSGHMHM W CBOMCTBaX OKcHAOB. CrocoObl
nonryueHusi. Ismenenune crpoenus u cBoiict B psgy HI'O-HI'O,—~HI'Os—HI'O,: Tepmuueckas yCTOWYIHBOCTS,
OKHCIIUTENIbHBIE, KUCIOTHO-OCHOBHBIE CBOWCTBA.
ComnocraBieHne YCTOWYMBOCTH M OKHCIIUTENBHBIX CBOMCTB KHCIOPOJHBIX KHCJIOT rajnoreHoB. llopsmok
B3aMIMHOTO BBITECHEHHSI TAJIOTEHOB U3 TAJIOT€HOBOJOPOIHBIX, KHCIOPOI0COAECPIKALITNX KACIOT U UX COJIEH.
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Ilucomennoe oomawinee 3a0anue (YRpadsCcHenusm).

1.

Kucnoponconepkamme KucioTsl xjopa. JlaTe Ha3BaHHS KHCIOT M COOTBETCTBYIOIIUX COJEH IO
MEXIyHapOJAHON HOMEHKJIaType. HamucaTs ypaBHEHHE peaKIMU THIIOXJIOPUTA HATPUS C HUTPATOM
CBUHIIA B HEUTPAIBHOU cpelie. Y PaBHATH HOHHO—3JIEKTPOHHBIM METO/IOM.

Kucnoponcoaepxamme kucinotsl Opoma. /laTh Ha3BaHHs KHCJIOT U COOTBETCTBYIOIIMX COJICH IO
MEXKIyHapOIHOH HOMeHKiatype. Hamucate ypaBHeHHE peakuumu Opomara Kaiuus ¢ Cyib(uaom
KaJIUs B CEPHOKHCIION cperie. Y paBHATh HOHHO—AJIEKTPOHHBIM METO/IOM.

Kucnopoaconepskame KucinoTsl wozaa. JlaTe Ha3BaHMS KHUCIOT W COOTBETCTBYIOIIMX COJICH ITO
MEKTyHapOIHOH HOMeHKaType. HamucaTs ypaBHEHHE peakuy HoJaTa Kajdus ¢ HOAWAOM Kalus B
CEPHOKHCIION cpenie. YpaBHATh HOHHO—JICKTPOHHBIM METOIOM.

OOwsacHUTh XapakTep w3MmeHeHus cuibl kuciaoT B psaay HCIO—HCIO,—HCIOs—HCIO,. ath
Ha3BaHUs ITUM KuciotaMm. Kak MoNydaroT XJopaT Kajius M Tae ero npumensror? Hamnwmcatb
YPaBHEHHMS PEaKIUH XJIOpaTa KNS C HOJIOM B CEPHOKHCIION cpezie.

OOBSICHUTh XapakTep WU3MEHCHHUS YCTOMYMBOCTH, CHIIBI KHCJIOT W OKHCIUTEIbHONW aKTHBHOCTH B
psiny HCIO— HCIO,— HCIO3;—HCIO,. B kakux cpemax MposBIISIOT OKUCIUTEIBHBIE CBOWCTBA: a)
TUNOXJIOpUTHL; 0) xmopatel? Hammcats ypaBHEHUs peaknnu OpomaTa Kajus ¢ OpOMHUIOM Kalus B
CEPHOKUCIION Cpejie M YPaBHITh HOHHO—3JIEKTPOHHBIM METOJIOM.

OO0bsichuTh u3MeHenue cuiibl kuciot B psagy HF—HCI—HBr—HI. Kak u moyemy wu3MeHsOTCS
TepMHYECKasi yCTOWYMBOCTD U BOCCTAHOBUTEJIbHASI aKTHBHOCTb B STy

HF—HCI—HBr—HI?

Hammcats ypaBHEHHE peaknuy KPUCTALIMYECKOTO MOMIA HATPUS C KOHIEHTPHPOBAHHON CEPHOM
KHCIIOTOM.

[lomyuenmne xmopa, OpomMa u moma B nmaboparopun. Kakyro pons wrparoT xiop, OpoM U HOA B
OKHCIIUTETbHO—BOCCTAHOBUTEIBHBIX peakiusx? HamcaTs ypaBHEHUS peaKuid.

a) XJI0pa ¢ pacTBOPOM MIENIOYH TPU HArpeBaHHUM; 0) XJIopa C paCTBOPOM HOJIa;

B) HOJIa C XJIOPHOBATOI KUCIOTO.

9.  OOBSACHUTH H3MEHEHHE OKHUCIUTEIbHO—BOCCTAHOBUTEIBHBIX CBOWCTB B PSIY
Fr—Cl,—Br,—I,.

Hamucath ypaBHEHHE peakuy Ho/ia ¢ 6pOMOM B BOJHOM PacTBOpE.

10. 3akoHuMTh  ypaBHeHHWS  cleAylomux  peakuuid.  KoaddummeHTs B OKHUCIHUTENHHO—
BOCCTAHOBUTEJBHBIX pEaKIMAX, MPOTCKAOMMX B BOJHBIX PACTBOPAX, pacCTaBUTh HOHHO—
AIIEKTPOHHBIM METOIOM:

a) KCIO; + I+ H,SO, = 1) KIO; + KI + H,SO, = n) KBr + KBrO;+ H,SO, =
6) KCIO3+ Br,+ H,SO, = e) FeCl; + Kl = u) PbO, + HCl(koH11.) =

B) Cl, + K;SO3; + KOH = %) MnSO,+ NaCIO + H,0 = K) I+ Na,SO; + NaOH =
r) Cl,+ Ca(OH), = 3) I;+ Ba(OH), =

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 4: «p — 3J1eMeHThI VI rpynnbm. (2 yaca)

Bonpocul 01s noozomoeku (konnoxeuym):

1. 3akoHOMEpPHOCTH B H3MEHEHHH DJIEKTPOHHON KOH(PHUTIYpAIlUH, BEIUYMH PayCOB, SHEPTUH HOHU3AIINH,
CPOZCTBA K AJEKTPOHY, XapaKTEPHBIX CTETICHEH OKUCIICHMSI, JIEKTPOOTPULIATEIEHOCTH U KOOPIUHAIIMOHHBIX
YHCeIl aTOMOB p —3JIeMeHTOB VI rpymnmsl.

2. 3aKOHOMEPHOCTH B U3MEHEHUH (PU3UUYECKMX CBOWCTB MPOCTHIX BELIECTB: YHEPTHs KPUCTAINYECKON PEIIETKH,
TeMrieparypa ¢a3oBbIX TMpeBpamieHuit. [lomydeHre mPOCTBIX BEMIECTB W3 MPHUPOJHBIX COCAUHECHUH.
[IpumeHeHne XaIbKOTEHOB U MX COCTUHEHUM.
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3. Bomopomnbie coenunenus. Ilapamerpsr Mosekyn H,D (umHa W SHeprus CBsI3H, BaJIECHTHBIM yroi),
3aKOHOMEPHOCTH U3MEHEHUSI (PU3UUSCKUX CBOMCTB (UMOIBHBIA MOMEHT, SHEPTHsI TUCCOLUAINH, TEMIIEpaTypa
(a30BBIX TMEpexoJoB). 3aKOHOMEPHOCTH B W3MCHEHHUM KHUCJIOTHBIX M BOCCTAHOBUTCIIHHBIX CBOWCTB
XaJIHbKOTE€HOBOAOPOIOB.

4. CoenuHeHHs XaJIbKOTEHOB ¢ KHCI0po0oM. COmocTaBaeHHe CTPOCHUS B CBOMCTB OKCHI0B D0, 1 D03. YcnoBus
okuciienus: SO, B SO3;. Oxcokucnorsl H,SO3 1 H,SO4: cTpoeHre aHMOHOB M XMMUYECKUE CBOHCTBA.

5. Tlomyuenue, cTpoeHHEe W OKHCIUTENbHBIE cBoiicTBa H,SO, Tepmuueckas YCTOWYHMBOCTH CYIIb(ATOB.
ConocraBieHUE CHJIBI KHUCIIOT, TEPMHUYSCKOW YCTOHYMBOCTH M OKUCIUTEIHHOW AKTUBHOCTU OKCOKHCIIOT
H,SOsu H,SO,. OcobeHHOCTH CTPOCHHS U CBOWCTB OpTOTEILTypoBOi KucioThl HgTeOg. MHOT00Opa3ue KucioT

CepBhL.

Iucomennoe oomauinee 3a0anue (YnparcHenusn).

1.

3.

CrpoeHne MOJEKYNBl O30HA COTJACHO METOAY BAJICHTHBIX CBsI3ed. YKazaTh CTENEHb OKHUCICHUS
KHCIIOpoJa B 030He. HammicaTs ypaBHEHHE peakiiy 030Ha C HOIUIOM Kallus B KUCIIOH cpere.

CreneHyu OKUCIICHUS CEPbl B COCAUHCHUAX. OOBIACHUTL HAa OCHOBAHHUH CTPOCHUA aTOMa. Kakue
CBOICTBa IIPOABJIACT CEPA B OKUCIUTEIIbHO—BOCCTAHOBUTCIIBHBIX pCaKHI/IHX?

Hanncats ypaBHEHUS peakiuil Cephbl:

a) C KOHIICHTPUPOBAHHBIM PACTBOPOM IIIEJIOUH;

0) ¢ KOHIIEHTPUPOBAHHOM a30THON KHUCIOTOM.

ypaBHﬂTb HNOHHO—3JICKTPOHHBIM MCTOJOM.

4.

OOBSCHUTH XapakTep M3MEHEHHs Ciibl KUcioT B psany H,S—H,Se—H,Te. Hanucars ypaBHeHUs
peakuuii THApoN3a Cynb(uaa HATPUS U CeJICHNa HaTpusl B MOJICKYJIIPHOM M MOHHOM BHze. Kakas
U3 COJIeH TUAPOIN30BaHa B OOJBIICH CTETIEH! U IToYeMy?

Kak n nouemy m3MeHsieTcss TepMUUecKkas YCTOMYMBOCTh U BOCCTAHOBUTENbHAS aKTUBHOCTH B ALY
H,S—H,Se—H,Te?

Kakue cBoiictBa mposBiIsstoT coeauHeHuss cepbl(IV) B OKHCIUTENbHO—BOCCTAHOBUTEIHHBIX
peaxmusix? [louemy? Hanmcats ypaBHEHHS peakiuii cynbhuTa HATPUS:

a) C IUXPOMAaTOM KaJIus B CEPHOKHCIION Cpeie;

0) ¢ IMHKOM B PacTBOPE XJIOPOBOJOPOIHOMN KHUCIOTHI.

ypaBHHTL HOHHO—3JICKTPOHHBIM MCTOJOM.

7.

10.

ConocTaBUTh KHCIOTHO—OCHOBHBIE M OKHCIHMTEIbHO—BOCCTAHOBUTENIbHBIE CBOWCTBA OKCHIIOB
ceppi(IV), cenena(IV) u rtemmypa(lV). Hamucate ypaBHEHWE peakIMU CEIEHHCTON KHCIOTHI C
oxcuom cepbi(IV).

B3aumogpeiictBue paz0aBiieHHONW W KOHIEHTPUPOBAHHOW CEPHOM KMCIOTHI ¢ MeTaiiamu. Hamucartp
ypaBHEHUS peakuuii pa30aBIeHHON 1 KOHIIEHTPUPOBAHHOM cepHoii kucioTsl ¢ Fe, Zn, Cu.
Crpoenue, noiyuenue u coiictea SOCI, u SO,Cl,? Ha3Batb 3tu coenunenus. Hanucats ypaBHeHus
peaxiuii THAPOIN3a 3TUX COETUHEHUI B MOJIEKYIISIPHOM BH/IE.

Kakue creneHn OKHCIEHUS MPOSBISIET cepa B THOCYIb(aT—roHe? [IpuBectu cTpykTypHYyto ¢opmyiry
THOCYTb(aT—1oHa. Hamucars ypaBHEHUS peakinii THOCYIb(ara HaTpus:

a) ¢ pa30aBIIEHHON CEPHOU KHCIIOTO;

0) ¢ XJIOpOM B BOJJHOM pacTBOpeE,

B) C MOJIOM B BOJTHOM PacTBOPE,

r) OpoMuza cepedpa ¢ U30BITKOM THOCYJIb(aTa HaTpus,

1) ¢ U30BITKOM OpOoMa B BOJHOM PacTBOPE;

€) C XJIOPOBOIOPOTHON KHCIOTOH.

11.

OC0OEHHOCTh CTPOEHHUS TMEPOKCOCEPHBIX KHUCIOT. CBOMCTBA MEPOKCOCEPHBIX KHCIOT
B OKHCJIUTEIIbHO—BOCCTAHOBUTENBHBIX  peaknusx?  Hammcare  ypaBHeHUS — peakuuit
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IIEPOKCOAUCEPHON U IIEPOKCOMOHOCEPHON KUCIIOT C BOJOM.

12. CaolicTBa coneil TEPOKCOCEPHBIX KHUCIOT B OKHCIWTEIbHO—BOCCTAHOBHUTEIBHBIX PEAKIIHAX?
Hamucats ypaBHEeHUs peakuii IepOKCOIUCYIb(haTa aMMOHHS:

a) C pacTBOPOM HOJIMIA KaJIHS;

0) ¢ pacTBOPOM HUTPHUTA KaJIHSL.

Y paBHATh HOHHO—3JICKTPOHHBIM METOJIOM.
13.  3aKOHYUTH U YPaBHATH HOHHO—3JIEKTPOHHBIM METOJOM CIEAYIOIINE PEaAKIUU:
a) Na,SO; + Na,S + H,SO, =

6) Na,S,03 + |, =

B) Na,SO3z + (NH,),S,03 + H,0O

r) HySOy(koH1.) + Pb =

1) H,SOy(komm.) + Ag =

e) H,SeO,+ Ag =

%) Na,S,03(u36.) + Cl, + H,0 =

3) KyS,08+ Kl =

u) Na,S,03 + Cly(u36.) + H,O =

k) NayS,03(u36.) + Br, + H,O =

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 5-6: «p—3JieMEeHTbI V Trpynmbl. A30T.
Dochop». (4 yaca)

Bonpocul 013 noozomoeku (Konnoxeuym):

1.

3aKOHOMEPHOCTH B HW3MEHEHHH DJJEKTPOHHOW KOH(MHUTYpalnd, BEIHYUH DPATUYCOB, JHEPTUH WOHH3AINH
aTOMOB, CpPOJCTBA K OJJIEKTPOHY U DIEKTPOOTPUIIATEIBHOCTH. XapaKTEepHbIC CTEIEHU OKHCICHUS WU
KOOPJIMHAIIMOHHBIE YHCa. 3aKOHOMEPHOCTH B U3MEHEHHH KOOPIUHAIIMOHHOTO YHCIIA, IPOYHOCTH OJMHAPHBIX
(3-9), mBoitabIx (3=D) u TpoitHbIX (D=D) cBs3eil. OCHOBHBIC IPUPOIHBIE COSTUHEHS, IPUHIIUATIBI TTIOTYYSHHUS
W3 HUX a30Ta, ¢pochopa, MBIIIBSIKA, CYPbMbI, BACMYTA.

Ponp coenunennii azora u docdopa B 3KojOrHH U B OHONOrMUYecKHX Tporieccax. [IpuMeHeHMe mpocThIX
BEIIECTB.

Crpoenue 0enoro, KpacHoro u d4epHoro (ocdopa, MbIIIbIKA, CYpbMbl U BHUCMyTa. 3aKOHOMEPHOCTH B
M3MEHEHUN (U3NIECKNX U XUMUYECKHX CBOWMCTB IMPOCTBHIX BEIIECTB. METOMBI CBSA3BIBAHHUS MOJICKYISIPHOTO
azoTa.

CtpoeHre W 3aKOHOMEPHOCTH B M3MEHEHHWH (DU3NYECKUX M XUMHUYECKHX CBOMCTB BOJOPOIHBIX COEIWHEHUH
OH;. IlomydyeHne ¥ CBOWCTBA aMMHaKa: AaBTOMOHM3AIMSA, PEAKIMH 3aMENIeHHs, aKIeNTOPHbIC
(mpoTonuTHYEeCcKOe B3aUMOJIEHCTBHE C BOJOH), JOHOPHBIE (00pa30oBaHHE aMMHAKAaTOB) U BOCCTAHOBUTEIHHBIC
cBolicTBa. Tepmmyeckas ycTOWYHMBOCTh coield aMMOHHs - (ocaroB, XJIOPHIOB, CyNb(}ATOB, HUTPATOB,
HuTpuTOB. ComnocTaBiieHue cTpoeHns U cBorcTB ammuaka NH; ¢ ruppokcuinamuaa NH,OH u runpasuna NoH,
(KMCIIOTHO-OCHOBHBIX W OKHCIIUTEINBHO-BOCCTAHOBUTENBHBIX). CTpOGHHE W CBOWCTBA a30THCTOBOJOPOHON
KHCJIOTHI.

[Nonydenue, cocraB, CTPOEHHUE W 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB okcuaoB azora: N,O, NO, N,Os,
NO;, N;O, u N,Os. Tepmuueckoe pazioxeHne HUTpaToB MeTaiuioB. [lonydeHue, comoctaBieHue CTPOCHUS U
cBoiictB azoructoii HNO, m azotaoir HNO; KuCIOT: TepMOAMHAMUYECKAs YCTOMYHWBOCTBH, KHCIIOTHBIC H
OKHCJIMTEIbHO-BOCCTAHOBHUTEIbHBIE CBOHCTBA BOJHBIX PACTBOPOB.

3aBHCHUMOCTH COCTaBa MPOIYKTOB B3aMMOACHCTBHSA a30THOM KHCJIOTHI ¢ MeTaiuiaMu oT KoHueHTpauuu HNO;z n
MPUPOBI METAIIA.

[MonydyeHue, cOMOCTaBIEHHWE KUCIOTHO-OCHOBHBIX, OKHCIIHTEILHO-BOCCTAHOBHTEILHBIX  CBOHCTB H
TepMHuUecKoil yctonumBocTH Kucior HsPO,, H3POs;, H3PO,. BzaumonelictBue ¢ochopHoro anrmapuma c
Bogoi. Ilomudochopubie kuciaoTel. OpTO-, HUPO-, JTUHEHHBIC HIMKIMYECKUE MeTa-, mmondocdarsl.
B3anmoaeiictBue pactBopumbix comneit H3PO,, H3POs, H3PO, ¢ AgNOs.
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8. Oco0eHHOCTH KHCIOTHO-OCHOBHBIX M OKHCJIUTEIHLHO-BOCCTAHOBUTEIBHBIX CBOWCTB  OKCOCOETHHECHHIA
MBIIIBSKA, CYPbMBI U BUCMyTa. OOIIHE TEHACHIIUN B M3MECHCHUU CTPOCHUS M CBOWCTB OKCHUIIOB U OKCOKHCIIOT
p- o2nemeHToB S5—o0i rpynmbel  [lepuoamueckoil cUCTeMBl  (KHCIOTHO-OCHOBHBIX W OKHCIUTEIHHO-
BOCCTaHOBHUTEIIHHBIX ).

Iucomennoe oomauinee 3a0anue (YnparcHenusn).
1. Pasnoxxenue coneéi aMMoHms. HammcaTh ypaBHEHHUS pEaklUi TEPMHUSCKOTO PA3JIOKCHHUS CIICAYIOIINX
coneit ammonust: NH,Cl, (NH;)sPO,, NH;NO,, NH;NO3, (NH4),Cr,0;. Kakue u3 3THX peaxiuii sBISIOTCS
OKHCITUTEIbHO—BOCCTAHOBUTEILHBIMU?

2. Bo03MOXHBIC U XapaKTepHbBIC CTETICHU OKUCIICHHS a3oTa. [ uapasuH, mody4eHue, CBOHCTBA.

3. Bo3moxHBIe M XapakTepHbIC CTEIICHU OKHUCJICHUs a30Ta. [WIPOKCUIAMWH, TIOJy4YCHUE, CBOMCTBA.
Hanucars ypaBHeHUs peakuil THAPOKCUIIAMHHA:

a) ¢ MHKOM B BojiHOM pactBope HCI;
0) ¢ XJIOPOM B IIEJIOYHOMU cpesie. YPaBHATh HOHHO—JICKTPOHHBIM METOJIOM.

4. CsoiicTBa a30THUCTON KHCJOTHI M €€ COJIed B OKHCIHTEIHLHO—BOCCTAHOBHTEIBHBIX peakiusx. Hamucats
ypaBHEHUS peaknuii HUTPUTA KaJus:

a) ¢ cynsdartom xene3a(ll) B ceprokucioit cpene;
0) c mepMaHraHaTOM KaJHs B HEHTpaILHOU cpejie.
ypaBHHTI) HNOHHO—3JICKTPOHHBIM MCTO/I0M.

5.  A30THas KHCIIOTA. CTpOGHI/Ie MOJIEKYJIBI, B3aMMOJICHCTBHE C METAUIAMU B 3aBUCHMOCTH OT KOHICHTpaIu
KHCJIOTBI U aKTUBHOCTH MCTAJIJIOB. HpI/IBCCTI/I IIPUMEPHI.

6. KaxkoB cocTaB 1 MeXaHW3M OKHCIUTENHFHOTO JEHCTBHS «IIapCKOM BoAKm»? HamrcaTs ypaBHEHHsI peaKiuii:
a) KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C KOHIICHTPUPOBAHHOMN XJIOPOBOAOPOIHOM KHUCIOTOM;
0) «1apCKO BOJIKM C 30JI0TOM.
YpaBHATH HOHHO—3JICKTPOHHBIM METOJIOM.

7. Okcuapl aszora. HamwcaTh ypaBHEHHWs pEaKIMid TEPMHYECKOTO PA3JIOKEHUS CIIEAYHOLIMX
autpatoB: KNO;, Cu(NOz),, Bi(NO3z);, AgNO;.CoenuHeHHS MBbIIIbsKA W CYPbMBI C
BoziopozioM. [losydeHue, pojib B OKHUCIMTEIBHO—BOCCTAHOBUTENBHBIX peakuusx? [Ipusectn
npumepbl. HamucaTs ypaBHEHHE peakiiy ONPEIEIICHHs MBIIIbsIKa 110 METOLy Mapia.

8. OxapakTepu30BaTh H3MEHCHHE KHCIOTHO—OCHOBHBIX CBOMCTB B psagy HNO,—H3;PO;—
H3AsO;—Sh(OH);—Bi(OH)s.
9. Hamucate ypaBHeHUsi peakiMii B MOJICKYJIPHOM M HMOHHOM BHJE, MOJATBEPKIAIOIINE

amdotepHbie cBoiicTBa Sb(OH)s.

10. Yem O0OBSCHSAETCS  OKHCIMTEIHLHO—BOCCTAHOBUTEILHAS  JIBOWCTBEHHOCThL  COEIWHEHHH
mbrmbsaka(l1l)? Hamucars ypaBHeHus peakuuii apceHUTa HaTpus:

a) ¢ cyangarom meau(ll) B menouHoit cpene;

6) ¢ xsopuaom onosa(Il) B Bogaom pactsope HCI.

VYpaBHATH HOHHO—AJIEKTPOHHBIM METOJIOM.

11. Oxapaktepu3oBaTh u3MeHeHue xapaktepa cBsizu B psaay NCl3—PCl;—AsCl;—ShCl,—BiCls.
HanwmcaTh ypaBHEHUsI peakifii TUAPOIH3a B MOJEKYJIIPHOM U MOHHOM BHUJIE, YKa3aTh YCIOBHSI
UX TPOTEKAHUSL.

12. CpaBHUTb OKHCIWTENBHYIO AKTUBHOCTH COCOUHEHH: HUTpaTa HaTpus, Qocdara HaTpus,
apceHara HaTpus, BUCMyTata HaTpus. HamucaTth ypaBHEHHME peakUHM BHCMyTaTa HaTpHs C
cynbparom mapranma(ll) B cepHOKUCION cpene. Y paBHITh HOHHO—3JIEKTPOHHBIM METOJIOM.

13. B3aumoneiicTBue MbIbsIKa, CypbMbl U BUCMYTa C KACJIOTaMU. HamucaTh ypaBHEeHUS peakuuit
MBIIIbSIKA, CYPbMbI U BUCMYTA!

a) ¢ KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTOM MPU HarpeBaHHM;
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0) ¢ KOHIICHTPUPOBAHHOMN a30THOW KHUCJIOTOM MPH HATPEBAHUH.
YpaBHATh HOHHO—3JIEKTPOHHBIM METO/IOM.

14, Kakue u3 mepeunciieHHbIX cyabPumaoB: As,Sz, Sb,S;, Bi,S3 obpasyior tnocomu? Hamucars
ypaBHEHHS PEaKIUi MOTYUYCHHsI COOTBETCTBYIOIIMX THOCOJICH.

15. 3aKOHYNTh YpaBHEHUS CIEAYIONINX OKHUCIHTEIbHO—BOCCTAHOBHUTENBHBIX peakunid (i
peakiuii, TPOTEKAIOMIUX B BOJHBIX pacTBoOpaxX, KO3(Q(HUIUEHTHI paccTaBUTh HOHHO—
AJICKTPOHHBIM METOJIOM):

a) As + H,SOy(komn1r.) =

6) K;HPO, + KMNnO, + H,SO, =

B) Bi(NO;)3+ SnCl, + NaOH(u36.) =
r) Sb + H,SO,(koH1L., ropsyas) =

1) Bi + HNOjs(koH1.TOpst9as) =

e) AsHz+ KMnO, + H,SO,4 =

%) Bi,O3+ KOH + KNO; =

3) HNO3; + HCI + Pt =

) KNOg+ Zn + KOH + H,0 =

k) Bi (NO3); + NaOH + Cl, =

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 7: «p- 2J1eMenThl IV rpynnbi». (2 yaca)

Bonpocul 013 nodzomoeku (Konnoxkeuym):

1.

3aKOHOMEPHOCTH B HM3MEHEHHH OJIIEKTPOHHOW KOH(PUTYpAIlliH, pa3MEpoOB AaTOMOB, J3HEPTUH HWOHW3AIWH,
CPOJIICTBA K DIIEKTPOHY, 3JIEKTPOOTPHLATEILHOCTH, XapaKTEPHBIX CTEIICHEW OKUCICHUS W KOOPIWHAIMOHHBIX
YHCEN aTOMOB.

OCHOBHBIE TIPUPOJIHBIE COCTWHEHWsSI, TPUHIUIBI MMOMYYSHHsI U3 HUX YIIepojaa, KPeMHHS, TePMaHHs, OJIOBa,
cBuHIA. [I[puMeHeHre MPOCTHIX BEIECTB.

Oduznyeckre W XUMHYECKHE CBOWCTBA TIPOCTBIX BEMIECTB: B3aMMOJCHCTBHE C pPa30aBICHHBIMH |
KOHIleHTpupoBaHHbIMU ~ pactBopamu  HCl, HNO;, H,SO,, NaOH, wmertammamu, HemeTawuiamu.
[NonynpoBogHUKOBBIE CBOMCTBa KpeMmHUs W Tepmanus. [Ipounocts 2-3, O-H, O-I' (I'-ranoren) u 3-O
cBsi3eil. @a3oBbIe AUarpaMMbl IPOCTHIX BELIECTB.

XapakTepHble CTENEeHH OKHCICHHS M KOOpAWHAIMOHHBbIe yncia B paay C-Si—Ge-Sn—Pb. Anwmas, rpadur,
KapOuH, (yiepensl — noauMopdHbie GOPMEBI yriepoaa.

Bopoponabie coennHeHns 3IeMeHTOB 4-01 Tpymbl. Pa3nmuune B peakMOHHON CIIOCOOHOCTH YTIIEBOIOPOIOB U
CUJIaHOB.

Kucnoponusie coenunenust p-anemeHToB 4-oi rpynmnel. Monekyiasl CO u CO,: mosydeHne, COIMOCTaBICHHE
cTpoeHms, (M3MYECKUX W XUMUYecknx (B3ammoneictBue ¢ H,O, wMeramnamu, OKHCIHTEIHHO-
BoccTaHOBUTENbHBIE cBokicTBA, CO 1 CO, KaK JINTaHbl) CBOMCTB.

KapOouuner meramioB. Crpoenue u cBoiictBa H,COs;. TepmomuHamuueckass yCTOWYHMBOCTH KapOOHATOB.
Crpoenue u cBoiictBa SiO,. Conocrasnenue crpoeHus u cBoiictB CO, u SiO,, kapOOHATOB U CHIIMKATOB.
OCHOBHBIE THITBI CTPYKTYP CHIIUKATOB.

CtpoeHne W CBOWCTBA ITMAHOBOJIOPOJA, POJAHOBOAOPOJA M WX Mpom3BOAHBIX (1maHua CN-, THOITMOHAT
(SCN)-uonsr). Cynb(uasl repMaHusi, 0JI0Ba U CBUHIIA.

3aKOHOMEPHOCTH B HM3MEHEHHWM CTPOCHHUS M XMMHYECKUX CBOMCTB OKCUAOB U ruupokcunoB Ge, Sn u Pb
(TepMoiMHAMHUYECKasl yCTOWYNBOCTh, KUCIIOTHO-OCHOBHBIE M OKHCIIMTENEHO-BOCCTAHOBUTENBHBIC CBOHCTBA).

Ilucomennoe oomawinee 3ad0anue (ynpary;crnenus):

1. HonyquI/Ie 1 CBOICTBA OKCHU OB yTJIepoJa. OtBer MNOATBECPANUTL YPABHCHUAMU peaKL[Hﬁ.
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2. [Momyuenue u cTpoeHUe MAHOBOAOPOAHON KUCIOTHI. [lnanuapl. OTBET MOATBEPAUTh YPaBHCHUSIMH
peaKuuu.

3. Kpemuwuii. CTpoeHre aTroma, XxapaKTepHBIE CTCIICHU OKUCIICHUS, XMMUYECKasi akTUBHOCTh, Hamucarthb
YpaBHEHUS PEaKIIHIA:

a) KpeMHHUS C KOHIICHTPUPOBAHHOW a30THOM KUCIIOTOH B MPUCYTCTBUU(TOPOBOJIOPOTHOMN KUCIOTHI

0)KpeMHHUS C paCTBOPOM IIEIIOUH;

B) TeTpadTOpHIa KPEMHHSI C BOJOM.

4. [Momyuenue cepoyriepona 1 THokapOOHAaTOB. CBOWCTBA THOYT'OJIBHOW KHACIOTHI.
5. Knaccudukarnus xkapOuaoB MeTayuioB 1o Tumy cBs3u. [lomyuenune xapO6umoB. Hammcats ypaBHeHHS
peaKuumn:

a) KapOmma KajubIus ¢ BOAOH;
0) kapOrIa ATFOMUHUS C PACTBOPOM ITICIIOYH;
B) KapOua afoMUHUS C XJIOPOBOJAOPOJHON KHUCIOTOM.

6. Kak u moyemy M3MEHSIOTCS TEpMHYECKash YCTOWYMBOCTh W BOCCTAHOBHUTEIHHBIC CBOWMCTBA B PAIY
CH,—SiH,—GeH,—SnH,?

7.  Hamucarp ypaBHEHUS peaKklHi MONTyuYeHHs CHIIaHa U €r0 B3aUMOACHUCTBHSI C pACTBOPOM HICTIOYH.

8. Kak u moveMy H3MEHSIOTCS KHUCIOTHO—OCHOBHBIC CBOicTBa ruapokcuaoB B psay C(IV)—Sn(IV)?

Hamucats B MoneKkynsipHOM 1 HOHHOM Bujle ypaBHeHus peakuuit Ge(OH),:
a) C PacTBOPOM IIEIOYH;
0) ¢ XJIOPOBOJOPOHON KHUCIOTOM.
MPAKTUYECKOE (CEMUHAPCKOE) 3AHSAITUE Ne 8: «p—3jieMeHThI 111 rpynnspy. (2 yaca)

Bonpocul 01a noozomoeku (Konnoxeuym):
1. 3aKOHOMEPHOCTH B M3MEHEHHMH 3JIEKTPOHHOH KOH(UIYpaluH, pa3MepoB aTOMOB, SHEPTUHU
WOHM3AllMM, CPOJACTBA K JJIEKTPOHY, 3JEKTPOOTPHULATEIHHOCTH, XapaKTEpPHbIX CTENeHen
OKHCIJIEHUS ¥ KOOPAMHALIMOHHBIX YHCET aTOMOB.

2. OCHOBHBIE TIPUPOJIHBIC COSAMHEHNS, IPUHIIMITHI MTOTyYeHUs U3 HUX 00pa, aTFOMHUHUS, TaJLTUS,
UHIOUA, TaJIJIUA. HpI/IMeHeHI/Ie HpOCTLIX BCIIICCTB.

3. XapakTepHble CTEIECHU OKHCJICHHS W KOOpIMHAIMOHHBIC 4Yucia Oopa. Kpucramimueckas
CTPYKTypa, (M3WYeCKue W XWUMHU4YecKne cBoiicTBa Oopa. IlomydeHwe, cTpoeHHe, CBOWCTBa
mubopana B,Hs.

4, [Monyuenue, 0COOEHHOCTH CTPOEHUs U cBOMCTBa B,O3 1 OOPHBIX KUCIOT. 3aBUCUMOCTh COCTaBa
MPOYKTOB MOJMMEpHU3aIiui 0kcobopaToB oT pH cpeabl u KOHIIEHTPAITHH.

5. JunaronanbHoe cXOACTBO OOpa M KPEeMHHUs Ha MPUMEpPE THIPHIIOB, TAIOTEHUIOB, OKCHJIOB H

okcokucioT. CornocTraBlieHHE CTPOSHHSI U CBOMCTB O0paTOB, KApOOHATOB X HUTPATOB METAJIIIOB.

[Monyuenue 6opa U3 NPUPOAHBIX coenuHeHu. [IpuMeHeHre Gopa 1 ero COeMHECHHUH.

[lomyuenue, pu3nueckre 1 XUMHUUECKHE CBOWCTBA AIFOMUHUS, TAJUTUS, HHIHS W TaJIIHSL.

8. 3aKOHOMEPHOCTH B CTPOEHWH, TEPMHUYECKOW YCTOWYMBOCTH, KHUCJIOTHO-OCHOBHBIX U
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB COEAUMHEHUW 3JIEMEHTOB B CTENEHU OKHUCIEHUS
+3: oKCcHUJIbI, THAPOKCUIBI, TaOoreHuAbl. KOMIUIEKCHbIE COEIMHEHUS ATFOMUHUS, TAILIUS, UHAMS
U Tainud. ['uapua anoMUHMS U aTIOMOTUAPUBI IIEIOYHBIX 3JIEMEHTOB.

~No

Ilucomennoe oomawinee 3a0anue (ynparyxcnenus):

1. [Tomyuenue, cBOWCTBA M MPHUPOJIa XMMUYECKOW CBS3U TajloreHU10B Oopa. Hammcars ypaBHeHHA
peaxrmii tuaposnsa BF; u BCls.

2. Ilomyuenue nubopana. llpupomga xumudeckoil cBsa3u B ambOopaHe? HammcaTs ypaBHEHHE peakinu
nrbopaHa C BOJIOH.

3. Bopnas kucnora, nonydeHue, cBoiicta. BzanmoneiictBrue 60pHOI KUCIOTHI:
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a) ¢ U30BITKOM IIEIIOYH;

0) ¢ HemoCcTaTKOM MIeNo4H (TIPUBECTH YPaBHEHUS PEaKIINi )

4.

KavecTBeHHble peakuuu Ha OOp, XapakTepHbIE 111 OOPHOI KUCIOTH U ee coJield. [IpuBecTn
YpaBHEHUs  COOTBETCTBYIOLIMX  peakuuid. IIpumeHeHune  OaHHBIX  peakuuil B
dapmaneBTuueckoM aHanu3e. Hamucarte ypaBHeHMs peakuui Tuapoiu3a Terpabdopara
Hatpus (I u II cragun).

I'mnponus ranorennnos p—aiaementos |l rpynmner. Hanucars ypaBHenust peakumii ruaponusa BCl; n
AICl3. O0BACHUTD IPUYUHY TOTO, YTO THAPOJIU3 MPOTEKACT O—PA3HOMY.

BzaumoneiictBue Oopa u amomuHHsA C Kucinotamu? HamumcaTh ypaBHEHHS COOTBETCTBYIOMIMX
peaknuii ¥ paccTaBUTh KO3 GHUIHEHTH HOHHO—AIEKTPOHHBIM METOJIOM.

AmomokanueBble KBaclbl. Hamucars ypaBHEHHs peakuWi IMOJIy4eHHS KBACIIOB, MX MOHM3AIUH B
BOJHOM PAaCTBOPE M B3aUMOAEHCTBHUS:

a) ¢ U30BITKOM PacTBOpa IIEJIOYH;

6) c pactsopom BaCl,.

8.
9.

10.
11.

[IpuMeHeHue aTrOMOKAINEBBIX KBACLIOB B MEIULIMHE.

KucnoTHO—OCHOBHBIE CBOWCTBA TUAPOKCUIOB OOpa M aTlOMUHUS, UX cpaBHeHue. HamucaTth
YpaBHEHUSI COOTBETCTBYIOIIUX PEAKUUM, JOKA3bIBAIOIINX ITU CBOMCTBA, B MOJIEKYJISIPHOM U
HOHHOM BUJE.

[lomyuenne u runponn3 Oypbl. XUMHUYECKHE OCHOBBI TPUMEHEHUS COeIMHEHNH Oopa B MeuIuHeE?

3aKOHUNTH  ypaBHEHUs  cienyrommx — peakumil.  Kosd¢umuentst B OKHCIMTEIBHO—
BOCCTAHOBHUTEJIBHBIX PEAKUUSX, MNPOTEKAIOUIMX B BOIHBIX PAacTBOpax, MOx00paTh HOHHO—
3JIEKTPOHHBIM METO/IOM:

a) Al + NaOH + H,0 =

6) Al + KNO,+ KOH + H,0 =
B) Al + KNO;3; + KOH + H,0 =

r) Al + HNO; (ouens pa3bagi.) =
1) H:BO3;+ KOH(menoct.) =

e) H3BO3; + KOH(u30biTOK) =

x) Na,B,0;+ H,0 =

3) Al,(SO4);+ NaOH(u36.) =

u) Naz[Al(OH)¢] + HCl(u36.) =
K) ¢) AlICl;+ Na,CO;+ H,0 =

MMPAKTUYECKOE (CEMUHAPCKOE) 3AHSITHE Ne 9: «s-3s1eMeHThI I, II rpynm». (2 yaca)

Bonpocul 01a noozomoeku (Konnoxeuym):

1.

2.

3aKOHOMEPHOCTH B M3MEHEHHMU 3JICKTPOHHBIX KOH(UIYpalud, BEJIUYHMH DPATUYCOB, SHEPIH
HMOHHU3AI[HA aTOMOB.

OcoOeHHOCTH JUTHS. ODHEPrusi KPUCTALIMYECKON penieTk, (U3MYECKue M XUMHYECKHE
CBOMCTBa MPOCTHIX BemecTB. OCOOCHHOCTH B3aUMOJCHCTBHS MIEIOYHBIX METAJIIIOB C BOJIOH IO
pALY JTUTUN — LE3UH.

3aKOHOMEPHOCTH B CTPOSHHH W CBOWCTBaX (TEpMHYECKas YCTOWYHMBOCTh, KUCIIOTHO-OCHOBHBIE
CBOWCTBa) OCHOBHBIX THIIOB COCIMHEHHI: OKCHIOB, TIEPOKCUIOB, TUAPOKCUIOB, KapOOHATOB,
rajoreHn10B. OCOOCHHOCTH KOMIUTCKCHBIX COSAMHEHHMM IMEI0YHBIX 3JIEMEHTOB. [lomydeHnwue
LIEJTOYHBIX METANIOB U3 MPUPOAHBIX coequHeHui. IIpuMeHeHue IEeTOoYHbIX METAJUIOB M HX
COCIMHEHMIA.
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o

OcoGennoctu Oepuimusi. [lomydeHue mTPOCTHIX BEMIECTB W3 MPHPOAHBIX COEAMHEHUIL.
lumpokcuasl OepwiuUst M MarHUS: CTPOCHHUE, KHUCIOTHO-OCHOBHBIC CBOWCTBA, pEaKIUU
npoTonu3a 1 konaeHcauuu nouos Be (II) u Mg (I). KapOonaTs! Oepuiius 1 MarHus.
3aKOHOMEPHOCTH B CTPOEHHH M CBOMCTBaX OCHOBHBIX THIIOB COEIWHEHHH MIETOYHO3EMEThHBIX
3JIEMEHTOB: OKCHOB, THAPOKCHAOB, KAPOOHATOB, TAIOTEHUIOB.

JlnaroHanbHOE CXOJICTBO JIUTHII — MarHui; IMaroHaJIbHOE CXOJICTBO OCPUILTUN — aTFOMUHUM.
[Ipumenenne OepruTHst, MarHUS U IEIOYHO3EMENBHBIX 3JIEMEHTOB.

Iucomennoe oomauinee 3a0anue (YnparcHenusn).

1.

Kak u3mensoTcss paguyc aToma, 3HEPrusli MOHU3ALMM, SHEPIus THMApaTalud U XUMHYECKas
aKTUBHOCTD B psiny Li — CS? OTBeT moaATBEpANTh YPABHEHUSIMU PEAKIIUiA.

Kak u3mensoTcs paguyc aToma, 3HEPrusi MOHU3ALMU, SHEPTus THMApaTalud U XUMHYECKas
aKTUBHOCTH B psiny Be — Ba? OtBer moaTBepuTh YpaBHEHUSMH PEAKIINH.

OxapakTepu3oBaTb OTIMYMS CBOWCTB Be oT cBoiicTB apyrux s—aiaemeHToB II rpynmsi?
OOBACHUTH MPUUHHY MTOJAOOHBIX OTIHYM. HamrcaTs ypaBHEHUS peakinid:

a) OepUIUIHs C PaCTBOPOM IIETIOYH;

0) ruapokcuaa OEpPUIUINS C PACTBOPOM IIIECTIOUH.

Kak HM3MEHSIOTCS KHCIOTHO—OCHOBHBIE cBoiicTBa B psgy Be(OH), — Ba(OH), u mouemy?
Hanmcats ypaBHeHHWs peakumi, noarBepxaatommx amdotepHele cBoiictBa Be(OH), B
MOJICKYJISIPHOM ¥ HOHHOM BHJIE.

Hanwmcats ypaBHeHUs peakiuii nepokcuaa oapusi:

a) C CEpHOU KHUCIIOTOH;

0) ¢ pacTBOpoM HUTpaTa cepedpa;

B) C pacTBOPOM HOJAWA KaIUs B IPUCYTCTBUH XJIOPOBOIOPOTHON KHCIOTHI.

VYkazaTh, KaKre CBOMCTBA MPOSBISIET IEPOKCHA OapHsl B KAXKION peaKIyH.

Kycouek Hatpus momecTiiiu B BOAHBIH pacTBop cynbdara menu (I). [Ipu arom Habmromanocs:
a) BBIACNIEHNE Ta3a, 0) BIMIAJEHNE TOIyO0To 0cajKa, B) N3MEHEHHE IBETa 0CaJKa OT TOIy00ro K
yepHoMy. Hanmmmre ypaBHEHHS BCEX YKa3aHHBIX PEaKLUH.

Kakwne cBoiicTBa ruipokcuia JUTHA OTJIMYAIOT 3TO COEIMHEHHE OT THIPOKCHIOB OCTAIBHBIX
HIeTOYHBIX MeTaiutoB? JlaiiTe 0OBsSCHEHUS Ha OCHOBE MOJISIPU3ALMOHHBIX MTPEACTABICHHA.
Vkaxure oOImpye CBOWCTBA M Pa3lUuusl B CBOMCTBaX KapOOHATOB M TUAPOKapOOHATOB S-

anemenToB | u Il rpynm (Tepmudeckas yCTOMYHUBOCTh, PACTBOPUMOCTH B BOJIE, OTHOIIIEHUE K
KUCIoTaM | menodam). Hanummure ypaHenus cooTBeTcTBYOMMX peakuuid. [Touemy NaHCO3

cyuecTByeT B Buze TBepaoit conu, a Ca(HCO3)p — Tonbko B pacTBope?

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSTHUE Ne 10: «d—u f-anementsl III rpynmsi». (2

yaca)

Bonpocul 01a noozomoeku (Konnoxeuym):

1.

2.

3aKOHOMEPHOCTH B M3MEHEHUH 3JICKTPOHHBIX KOH(QUTYpALUi, panyCcoB, SHEPTUil HOHU3AIUH,
XapaKTEePHBIX CTETICHEeW OKHUCIEHUS U KOOPAMHAIIMOHHBIX YHCE aTOMOB.

Penxozemenbubie snementsl (P33). JlantanmpgHoe ckatme. Xumuueckue cBoicTBa P30.
3aKOHOMEPHOCTH B CTPOCHHH M CBOWCTBaX OKCHIOB, THAPOKCHIOB. CXOJCTBO M pa3nuyue
xuMud P33 1 351eMeHTOB 2-0# TPYTIIIHL.

PenxoseMenbHBIE 37EMEHTHI C MEPEMEHHOW CTeneHbi0 OKucieHusi, ocobenHoctu Ce(IV) u
Eu(ll). Paznenenne u npumenenne P30.

AKTUHUI ¥ aKTHHUABL. 3aKOHOMEPHOCTH B M3MEHEHHUH ODJICKTPOHHOW KOH(HUTYpAIHH,
paauycoB, SHEPIUil HOHU3ALUHU, XapPAKTEPHBIX CTENEHEH OKUCICHUS, KOOPIUHALIMOHHBIX YUCEI
aKTUHUS U akTUHUAOB. [loarpynmer Topus u 6epkims. [lomyuenue, puU3nvecKre 1 XUMUIECKHE
(B3auMoJIefiCTBHE C KUCIOTAMH, IIEJI0YaMH, HEMETAJUIaM1 ) CBOMCTBA MPOCTHIX BEIIECTB.
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AxtuHuapl. X mpuMeHeHHe B TEXHHKe. XapaKTepHble cTeneHu okucieHus. CoequHeHHS
AKTHHUJIOB B BHICOKUX CTETICHSX OKUCIICHHUS.

Ilucomennoe oomawinee 3a0anue (YRpadsCcHenusm).

1.

[Touemy kapOoHAT amrOMHUHHA Henb3sl, a KapOoHaTsl d-amemeHToB Il Tpymmbl MOXXHO MONYYHTH MO
OOMEHHBIM peakusM B BoAHOM pacTBope? [IpuBenure mpumeps! 1BoiHBIX kapbonatoB P3M. Kakoe
[IPUMEHEHUE OHHU HaxXoIsT?

PactBopumocTs B Bojie KpucTamnoruapatos coctaBa 99(SOy)3 - 8H0, rae O — d-snement III

TPYIMIBI, PE3KO YMEHBIIACTCS MPHU MOBBIIICHUN TeMiieparypbl. CuenaiiTe BBIBOJ O 3HAKE TEIJIOBOTO
s dexra mporecca pactBopeHus. [Ipennoxure o0bICHESHUS.

Hamummre ypaBHeHUS peakiuil CKaHAMS ¥ KaJbIUs C: a) BOAOH, 0) a30THOM KUCIOTOMH, B) a30TOM, T)
okcuoM azota (IV). Uto o0miero u kakue OTIUYUS MOKHO OTMETUTh B XUMUYECKHX CBOHCTBAaX 3TUX
MeTasuioB?

MMPAKTHYECKOE (CEMUHAPCKOE) 3AHSITUE Ne 11: «d-3;1eMeHTBI IV rpynmbi». (2 yaca)

Bonpocul 013 noozomoexu (Konnoxkeuym):

1.

6.

ComocTaBieHrue JJNEKTPOHHBIX KOHMUTYpanuid, BEIHMYMH pPaIUyCOB, DHEPrHUi HOHU3AIIWH,
XapaKTepHBIX CTETICHEeW OKHUCIICHUS, KOOPIMHAIIMOHHBIX YHCENT aTOMOB P-3JIEMEHTOB U d-3JIEeMEHTOB 4-
O rpyImIbL.

[IpupoaHbIe cOeTUHEHUS, TOJyUYESHUE U COTIOCTaBICHNE (DU3NICCKUX U XUMUYECKHX CBOMCTB MPOCTHIX
sentecTs 0-31eMeHTOB 4-0if rpyIbL.

ComnocraBieHne CTPOCHUS U CBOMCTB OJHOTUIHBIX coenuHenwid B psxy D(IV) —O(11) —3(1I).
Kommexchble coequnenus 0-31emeHToB 4-0ii rpyIimbl.

Paznenenne coepaunenuit nupkoHus u radHus. [lpuMeHeHue TUTaHA, UUPKOHHA, TadHUS W UX
COECIMHEHUM.

Iucomennoe oomawinee 3a0anue (YRpadscHenusn).

1.

Hanumure ypaBHeHus 4 peakuuii, ¢ MOMOIIbI0 KOTOPBIX MOKHO okcuJ TuTana (IV) nmepesectu
B PaCTBOPUMOE COCTOSIHUE. B KakuX 001acTAX NPOMBIIIIEHHOCTH ucnonb3yercs Ti09?

Kaxoe mecto 3anmmaer TuTaH B psany HanpsoxeHuit metamsioB (PHM)? Ilouemy xumudeckas
AKTHMBHOCTb JAHHOTO METajla HE COOTBETCTBYeT ero mnonoxeHuto B PHM? Hanwumwre
YpaBHEHHUS peaklnil TUTaHA C TOPSYUMH KOHIEHTPUPOBAHHBIMU PACTBOPAMH CEPHOM, a30THOM
M TUIABUKOBOM KHCJIOT, a TaKke C a3oToM, ¢ochopoMm, YriiepooM U KpPEMHHEM IpPH
temmeparype 1000 — 2000 °C.

Boruucius AH° u AG.°, ycranosute, Kakoi u3 meronos nomydenus TiCly spisercs
npeanodTuTenbHbM: a) B3aumogeiicTeue TiOo(x) ¢ HCI(r), 6) s3aumoneiictue TiOp(k) ¢

Cly(r) u C(rp). Kaxoe npumenenne naxoaut TiCly B MeTammypruu TuTana?

MPAKTUYECKOE (CEMHUHAPCKOE) 3AHSITUE Ne 12: «d-3j1eMeHTBI V rpynmbi». (2 yaca)
Bonpocel 01a noozomoeku (konnoxeuym):

1.

2.

>

ComnocraBieHrne ANIEKTPOHHBIX KOH(GUTYpaIUii, BEIMYHH PaJNYCOB, YHEPTHA HMOHU3AINH, CTEIEHEH
OKHCJICHUS, KOOPIMHAIIMOHHBIX YKCEJ aTOMOB P-3JIEMEHTOB U d-3JIEMEHTOB 5-0H TPYIIIIBL.
[Ipuponusie coeauHeHus d-3JEMEHTOB 5-0H TIpyMIbI, NOJAy4YCHHE, NPUMEHEHHE, (U3MYCCKUE U
XMMHYECKUE CBOKMCTBA MPOCTHIX BEMIECTB d-3IIEMEHTOB 5-0# TPyIIbL.
ComnocTaBjieHHE CTPOCHUS M XUMHUYECKHMX CBOWCTB KAaTHOHHBIX W aHMOHHBIX ()OPM COEAMHEHHUH
Banaaus (V) u pocdopa (V).
N3ononucoenuuenus: cTpoeHne, 3aBUCUMOCTb cocTaBa OT pH U KOHLIEHTpaluu.
ConocTaBjiICHUE OKHCIMTEIbHO-BOCCTAHOBUTEIIBHEIX U KHCIIOTHO-OCHOBHEIX CBOMCTB COCIMHCHHM
BaHamud B crenensax okucienuda [I-111-1V-V.
CoeauHeHus HIOOUS M TaHTaJIa B HU3KUX CTEIIEHIX OKHCIICHHUS.
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Iucomennoe oomauinee 3a0anue (YnparcHenus).

1.

C ueM cBsI3aHa, KaK MPaBUJIO, HU3KAs KAPOCTOMKOCTh TyrormiaBkux MetamioB? Kak mensercs
KapOCTOUKOCTh MeTauioB B psimy V — Nb — Ta? B kakux ycJOBHSX PearupyroT BaHAIUH H
HUOOWH C KHCIOPOJOM, BOAOPOAOM, a30TOM, rajmoreHamu? Hamummre ypaBHEHUS yKa3zaHHBIX
peaknuii. bnaromapst KakoMy CBOWCTBY 3TH METAJUIBI MPUMEHSIOT JIJISl MOJIyYSHUS! TIIyOOKOTO
Bakyyma?

Kak MeHsieTcsl KOppO3HOHHAsE YCTOHYMBOCTh B BOJHBIX pacTBopax B psimy V — Nb — Ta? B
KakuX YCIOBUSX pEarupyer BaHAJAUM C BOJOM, CEPHOM KHUCIOTOM, IJIABUKOBON KHCIIOTOM,
CMEChI0 a30THOW M IUTIABUKOBOWM KHUCJOT, IIenoubto? Hamuimmre ypaBHEHHUS YKa3aHHBIX
peaKInid.

MPAKTUYECKOE (CEMHUHAPCKOE) 3AHATHUE Ne 13: «d-371eMenThI VI rpynmbi». (2 4aca)

Bonpocul 014 noozomoeku (konnoxeuym):

1.

ComocTaBieHnue OJNEKTPOHHBIX KOH(MUTYpanuid, BEIMYMH PaIUyCOB, DHEPrHUi HWOHU3AIIWH,
XapaKTEePHBIX CTEIICHEH OKHUCIIECHUS, KOOPINHALMOHHBIX YHCEN aTOMOB P-3JIEMEHTOB U d-3JIEMEHTOB 6-
O IpyIIIBIL.

CpaBHeHHe XMMUYECKUX U (U3MYECKUX CBOMCTB MpocThiX BemecTs d - aneMenToB 6-0if rpymmbl. Mx
TMMOJIY4YCHUC U3 IIPUPOAHBIX COGI[I/IHGHI/Iﬁ " IMIPUMCHCHUC.

CormnocTaBieHle CTPOEHUSI U CBOMCTB BblcIMX okcuaoB 203 u kuciaor H,00,. KommnexkchHbie
coenuHeHus d-371eMEHTOB 6-0if TPYIIIIbI.

CorocTaBiaeHue KHUCJIIOTHO-OCHOBHBIX, OKHCIIUTCIbHO-BOCCTAHOBHUTCIIBHBIX CBOMCTB COC}Z[I/IHCHI/Iﬁ

xpoma B psiy Cr (VI)—Cr (111)—Cr (I1).

Iucomennoe oomauinee 3a0anue (YnparcHeHusn).

1.

OxapakTepH30BaTh MOJI0KEHUE XpOMa B sy CTaHAAPTHBIX IEKTPOIHBIX MMOTeHIManoB. Hamucats
YpaBHEHUS peakLHii XpoMa ¢ pa30aBICHHBIMYU U KOHLICHTPUPOBAaHHBIMU KHUCIOTAMH.
OxapakTepHu30BaTh KUCIOTHO—OCHOBHBIE U OKHCINTENbHO—BOCCTAHOBUTEIbHBIE CBOWCTBA OKCHIA U
ruapokcuna xpoma(lll)? IlonTBepauTh ypaBHEHHAMU PEAKIIHIA.
VkazaTb BO3MOXHBIE M XapaKTE€pHbIE CTENEHH OKHUCIeHHs XpoMa B coenuHeHusix? Kax
WU3MEHSIOTCS KUCIIOTHO—OCHOBHBIE M OKHCIIMTEIbHO—BOCCTAHOBHUTEIbHBIE CBOWCTBa B PAAY
THAPOKCHUJIOB XpOMa C YBEJIIMYEHHEM CTENEeHH OKHcIeHHus xpoma? [loaTBepauth ypaBHEHHSIMH
pEaKLHUd.
Yka3aTh, Kakie HOHBI CYIIECTBYIOT B BOJHBIX pacTBopax cojeit xpoma(lll) u xpoma(VI):
a) mpu pH > 7;
0) mpu pH<< 7.
IIpuBecTr pUMepbl COOTBETCTBYIOIIMX COCAMHEHUH, Ha3BaTh UX. [IpuBeCTH ypaBHEHUS peakiuii
THIPOJIN3a B MPOTOJIUTHYECKOM BHJIE.
Kak momyunts mepokcua xpoma W3 auxpomara kanua? KakoBa cTerneHb OKHCIEHHS Xpoma
B mepokcuge xpoma? Kakue cBoiicTBa TpOSBISET MEPOKCHI XpOMa B OKHUCIUTEIHHO—
BOCCTAaHOBUTENBHBIX peakuuax? [lonTBepanTs ypaBHEHUAMHU pPEAKIHH.
3aKOHYMTH ypaBHEHUsI CIEAYIOIIUX OKUCIUTEIbHO—BOCCTAHOBUTEIBHBIX PEaKUMil (U1 peakiui,
MPOTEKAIOUINX B BOJHBIX pacTBOpax, K03h(UIHEHTH NoA00paTh HOHHO—AJIEKTPOHHBIM METOAOM).
Onpenenuts MOJSIPHBIE MAaCChl IKBUBAJICHTOB OKHCIUTENIEH 1 BOCCTAHOBHUTENIEH B PEaKIUIX:

a) K[C(OH)]+Br,+ KOH =
6) CrC|3 + NaZSZOg + Hzo =
B) K>Cr,0; + H,S + H,O =

35



1) Cry(SO4)s + (NH,),S,03 + H,0 =

1) Nas[Cr(OH)g] + Cl, + NaOH =

e) Na,CrO, + Na,S + H,0 =

x) K,Cr,07 + H,0, + H,SO, =

3) K,Cr,O7; + KNO, + H,SO,4 =

u) K[Cr(OH)4] +H,0,+ KOH =

k) K,Cr,0; + Kl + H,SO, =

8. Harmmcarp ypaBHeHus peaknuii (¢ kodpduuentamu) s CAeAYOMUX MTPEBPAIICHHN:
a) K>;Cro07 —» CrOs5 > Crz(SO4)3 — K,CrO4 — KoCr,07 —» CrCI3 —> Cr(OH)3

0) K,Cr,07 — K,CrO4 — Cry(SO4)3 — CrOHSO, — K[Cr(OH)4] — K,CrO4 — K,Cr,0,

B) CrCl; — Cr(OH); — Cr,03 — KCrO, — K[Cr(OH),;] — Cr(NO3)3

1) Cr = Cry(SO4)3 — [Cr(OH)s] — K,CrO4 — K,CryO7 — CrOs — Cry(SOy)3

1) Cr,03 — NaCrO, — Na,CrO; — Na,Cr,O; — Cr,(SO4)3 - CrOHSO,

e) CrO;— Cr,03 — K,CrO4 — K;yCr,07 — Cry(SO4)3 — K3[Cr(OH)g]

%) KoCrO4 — Ko,CrO;7 — CrOs — Cry(SO4)3 — K[Cr(OH),] — K,CrO4

3) Cr = CrCl;— K3[Cr(OH)g] — K>CrO4 — K,CryO; — CrOs — Cry(SOy)3

I/I) KszO4 —> chr207 —> Cr05 —> Crz(SO4)3 —> Cr(OH)3 —> CrCI3 —> CfOHClz

K) Cr2(804)3 —> Kg[Cr(OH)e] —> Cr2(804)3 — KoCrO4 — K,Cr07 —» CI’C|3—) Cf(OH)g

MPAKTUYECKOE (CEMUHAPCKOE) 3AHSAITUE Ne 14: «d-3j1ieMeHThI VII rpynnbi». (2 yaca)

Bonpocul 013 noozomoeku (konnoxkeuym):

1. CpaBHuTenbHas XapaKTEPHCTHUKA OJIIEKTPOHHBIX KOH(MUTYpaluid, BEIWYHH pPaTUyCOB, JSHEPTHA
MOHM3AIIMH, XaPAKTEPHBIX CTEIICHEH OKUCIICHUS M KOOPJAMHAIMOHHBIX YHCENI aTOMOB P- JICMEHTOB U
d-311eMeHTOB 7-0if TpYIIIIbI.

2. Ilpuponmnbie coeawHeHUs, MOTyYeHHE, PUINIECKHIE, XUMIUUECKAE CBONCTBA W NMPHUMEHEHHUE MPOCTHIX

BemiecTB d-271€MEHTOB 7-O1 TPYIIIIHL.

ComnocraBieHne CBOWCTB COEMHEHUN MapraHIia ¢ pa3INYHbIMUA CTEIEHSIMH OKUCIECHUS.

4. CpaBHEHUE CTPOCHUS U CBOWCTB (TEPMHUYECKON YCTOMUUBOCTU, KUCIIOTHO-OCHOBHBIX, OKHCIUTEIBLHO-
BoccTaHoBUTENBHEIX ) coequuenuit Mn (VII)-Te (VID)-Re (VII).

5. CoenuHeHHs peHUS B HU3KUX CTETICHSIX OKUCICHUSI.

w

Iucomennoe oomawinee 3a0anue (YRpadscHenusn).
1. Kakoe monoxeHue B psay CTaHAAPTHBIX JEKTPOAHBIX MOTEHIIMATIOB 3aHnMaeT Mn? Kak
B3auMoeiicTByeT MN ¢ kucioTamu, BOAOK?
2.  Kak u3MeHSIOTCS KUCIOTHO—OCHOBHBIE CBOMCTBA B Ps/ly OKCHIOB M I'MIPOOKCHIOB MAaprasiia C

YBEIUYCHUEM CTETICHU OKHCJICHHS Mapranma? Hamwcath ypaBHEHUs peaknwii moimydeHus MnO,,
HCXO0[A U3 COSAMHEHUI MapraHia:

a) ¢ 0oJiee BRICOKOH CTETICHBIO OKHMCIICHNS,
0) ¢ 6oJtee HU3KOW CTEIICHBIO OKUCIICHUS.
Koaddumuents! mogo0dpaTh HOHHO—3JIEKTPOHHBIM METOOM.

3. OxapakTepu30BaTh KUCJIOTHO—OCHOBHBIE U OKHCIIMTEIbHO—BOCCTAHOBUTEIBHBIE CBOMCcTBA MnO,.
OTBeT MOATBEPANTH YPABHEHHUSIMH PEAKITHIA.
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4, Kakue cBoiicTBa MMPOSABJIAAIOT MaHI'aHATBI B OKUCIUTCIbHO—BOCCTAHOBUTCIIBHBIX pCaKL[I/IHX? OtBer
MNOATBCPAUTL YPAaBHCHUAMU peaKuHﬁ.

5. Kak Bimser pH pacTBOpa Ha OKHUCIWUTCILHBIC CBOICTBa HepMaHFaHaTOB? OtBer MOATBEPAUTH
YpPaBHCHUAMU peaKuHﬁ, B35IB B KAUECTBE BOCCTAHOBUTECIICH:

a) Cynb(QUT HATPHUS;

0) Wmoaua Kayus.

6. 3aKOHYUTE U YpaBHATH NOHHO—3JICKTPOHHBIM METOAOM CJICAYIOIHNUEC PCAKIIUN:
a) KMnO, +H,S + H,S0O, =

6) MnSO, + K,S,05+ H,0 =

B) KMnQO,4 + Na,SO; + H,SO,4 =

r) MnSO,+ NaCIlO + H,0 =

o) KMnO,+ KI + KOH =

e) KMnO,+ Kl + H,SO, =

x) KMnO, + Kl + H,0 =

3) KMnO, + KNO, + KOH =

n) KMnO, +FeSO,+ H,SO,4 =

k) KyMnO,4+ H,0, + H,O =

7.  Hammcare ypaBHEeHUs peakuuii (¢ ko3hdumenTamu) aJis CIeAYIOMUX MPEeBpaIIeHUi:
a) Na,MnO4 — NaMnO4 — MnO; — MnCl, - HMnO,

6) Mn — Mn(NO3); - MnO; — K;MnO4 — MnSO;— Mn

B) MnO; — Na,MnO4 — MnO, — MnCl, — MnOHCI

r) MnSO, - HMnO, — Mn,0; — MnO, — Na,MnQO,

1) Mn3;O4 — Mn — MnS — MnSO, — HMnO, — MnO,

e) MnO, —» CaMnO3z — MnCl, —» HMnO4 — Mn,0;

*) KMnO; — MnO, - K,MnO4 — MnCl, — Mn

3) MnO; - KoMnO4 — KMnO4 — MnSO4 — (MnOH)st4 — MnSO,
I/I) Mn(N03)2 — HMnO4 — Mn,O; - MnO, — Na,MnO4

k) MnO, — K;MnO4 — MnSO4 — MnSO, - HMnO, — Mn,04

MPAKTUYECKOE (CEMHUHAPCKOE) 3AHSAITUE Ne 15: «d-371emenThl VIII rpynmnsi». (2 yaca)
Bonpocul 01a noozomoeku (konnoxeuym):

1.

no

3d snemeHTH — »xeine30, KOOanbT, HUKENb. CpaBHEHHE JJIEKTPOHHON KOH(PUTypaIuu, pajiycosB,
SHEPTUi MOHM3AINHU, XapaKTePHBIX CTEIICHEW OKWCJICHHUS W KOOPIWHAIIMOHHBIX YHUCENT aTOMOB 3THX
3JIEMEHTOB.

[IpupogHbie coeAMHEHMS], TOTYYEHUE, IPUMEHEHUE U CBOMCTBA NPOCTHIX BellecTB. DeppoMarHeTusm.
ComnocraBjieHUE CTPOCHMS M XUMHUECKUX CBOUCTB coequnenuii Fe, Co, Ni co ctenenbio okucienus 11
u III. CpaBHeHHME CTPOCHHS W CBOWCTB KOMIUICKCHBIX (IIMAHWIBI, aMMHAKaThl, TaJOTCHUIIBI)
COCIMHCHHM Kee3a, Ko0aabTa, HUKEIS.

[Momyuenue u comnocraBnenue coicTB coenuueHnit Fe (III) u Fe (VI). KapOoHunbl mepexomHbix
3JIEMEHTOB.

4d-u 5d-smeMeHTHI: PYTCHMIA, POJHIA, Maiagnid, OCMUHN, WUPUAMH, TUTaTHHA. [IpUpoaHbIE
COCUHEHMS, TONy4yeHUe, MPHUMEHEHUe, (pu3Mueckue M XHMHUYECKHe CBOWCTBA MPOCTHIX
BEIIIECTB.

ITucomennoe oomawinee 3a0anue (ynparyxcrHenus):
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OxapakTepru3oBaTh U3MEHEHHE OKHCIUTEIbHO—BOCCTAHOBUTENBHBIX CBOUCTB ruapokcunoB Fe(Il),
Co(1I) u Ni(II).

Kakwne u3 ykazaHHBIX THIPOKCHIOB MOKHO OKHCIHTB TIepokcuaoM Bogopona? [Touemy? IIpuBectu
ypaBHEHUS! BO3MOKHBIX PEaKLIUH.

OxapakTepru3oBaTh U3MEHEHUE OKUCINTEILHO—BOCCTAHOBUTEIBHBIX CBOUCTB ruapokcunos Fe(Ill),
Co(l1) u Ni(IlT)? Harucate ypaBHEHHS peakiMil XJIOPOBOAOPOTHON KUCIOTHI:

a) ¢ ruapokcunoM xeneza(lll); 6) ¢ ruapokcunom kodansta(lll).

Bosmoxkna 1 iogo6Has peaxims ¢ rugpokcumaom Hukeis(111)?

Oxapakrepu3zoBarb CBOWcTBa (eppaToB B  OKUCIUTEIbHO—BOCCTAHOBUTEIBHBIX PEAKLHUSX.
Hammucate ypaBHeHumsi peaknmii (eppaTta HATpusi C KOHIEHTPHUPOBAHHOW XIJIOPOBOJOPOIHOM
KHUCJIOTOM.

Kak B3aumoIeHCTBYET >Kele30 C KOHLEHTPUPOBAHHBIMU a30THOW M CEPHOM KHUCIOTaMH IIPU
OOBIYHBIX YCIOBHSIX U NpU HarpeBaHuK? COCTaBUTh YPaBHEHHS COOTBETCTBYIOIINX PEAKIIUH.
Hamucats ypaBuenus peakuuii ruaponusa FeSO, u Fey(SO,); B MonekymsapHOi U HOHHOM (opme.
B kakom, cimydae creneHp ruaponusa Oonblre u moyeMy? Kak MOKHO YCHIUTH TUAPOIN3 THX
conen?

3aKkOHYMTH  ypaBHEHHS  cieqyommx  peakuud. KodhduuueHTsl B OKHCIUTEIBHO—
BOCCTAHOBUTEJBHBIX DPEAKLHIX, NPOTEKAIOIIUX B BOAHBIX pacTBopax, HOA0OpaTb HOHHO—
3JIEKTPOHHBIM METO/IOM:

a) K4;Fe(CN)g] + KMnO,4+ H,0 =
0) Fe,O3+ KCIO3+ KOH =

B) Pt +HNO;+ HCI =

r) FeS +HNOj(kom.) =

1) Ni(OH), + Br,+ KOH =

e) K;FeO, + Kl + H,SO,=

%) Co(OH), + Cl,+ KOH =

3) K3[Fe(CN)¢] +H,0,+ KOH =
u) Ni(OH); + HCl(xoH11.) =

k) Co(OH), + NaOCl + H,0 =

MMPAKTUYECKOE (CEMMHAPCKOE) 3AHSITHE Ne 16: «d—3aemenTtsl I - II rpynmm». (2 gyaca)

Bonpocut 013 noozomoexu (Koniokeuym):

1.

ComocTaBieHHE ONEKTPOHHBIX  KOH(MUIYpaIuid, BEIHYUH PATUYCOB, DHEPrHA  WOHU3AIIWH,
XapaKkTepHBIX CTENEHEH OKUCICHHS M KOOPJIUHAIMOHHBIX YHCENl aTOMOB S-3JIEMEHTOB U d-3JIeMEHTOB
1-oi#i rpynmsl.

[IpupoaHbIe COCTUHEHUS, MOMYUYCHUE, TPUMEHEHUE, (PU3NIecKre U XUMHUECKHE CBOWCTBA, MPOCTHIX
BeriecTB d-2eMeHTOB 1-0#i rpymIbL.

CorocTaBieHHE CTPOCHUS U CBOWCTB OJIHOTUITHBIX COCTUHEHUH (OKCHJIBI, TUIPOKCHUJIBI, TAIOTESHH/THI)
S-aneMeHToB U d-3remeHToB 1-0it rpynmsl. Ocobennoctu coenuuenuit Cu (II) u Au (110).
Kommnekcubie coenuHenus: d-aieMeHTOB 1-0W Tpymibl (aMMHAKaThl, [UAHUIBI, TalOTCHHUJIBI):
KOOPAWHAIIMOHHBIE YHMCIIA, 3aBUCHMOCTH (OPMBI KOOPIMHALMOHHOTO IOJIMAJPa OT 3SJIEKTPOHHON
KOH()MTYpaluu IIEHTPAILHOTO aTOMa U TIPUPOJIBI JIMTaH A,

CormoctaBieHue DIEKTPOHHBIX KOH(MUTYpalyid, pajuycoB, JHEPTrHil HOHHU3AIMH, XapaKTEPHBIX
CTeIeHEeH OKHCIIEHUS, KOOPIMHALMOHHBIX YHCEI ATOMOB S-3JIEMEHTOB U d-3JIEMEHTOB 2-0i1 IPyTIIIBL.

38



6. IlpupomHbie COCAMHCHHS, MONyYCHHE, MPUMEHEHHe, (HU3NYECKHe W XUMHYCCKHE CBOWCTBA IMHKA,
Kagmus, pryTd. CpaBHEHHE CTPOCHHS U CBOMCTB OKCHJIOB, THAPOKCHIOB M TAIOTeHUI0B d-371eMEHTOB
2-0H TpyMIEL.

7. KowmrutekcHble coemuHeHHs d-3J€MEHTOB 2-0if TpYNIBI: aMMHAKaThl, TalOTCHU/BI, [IHAHHJIBL.
[Ipumenenne coeqUHEHUI TUHKA, KaAMUS, PTYTH.

Ilucomennoe oomawinee 3a0anue (YRpadsCHenusm).
1.  Ilomp3ysicb METOAOM BaJCHTHBIX CBs3€H, OOBSICHUTH MEXAHHU3M OOpPa30BAHUSI XUMHUYECKOH CBS3H,
TUN THOPUIN3ALNN U TEOMETPUUECKYIO KOHPHUTYPALIUIO CISAYIOINX KOMIUIEKCHBIX HOHOB!

a) [Cu(NHa),]"

6) [Be(OH),]*™

B) [Ag(CN);]

r) [Zn(NHg),]**

n) [AuCl,]

e) [Zn(H,0),] %

%) [Ag(S203)2]*

3) [Hgl]*

n) [Be(H,0)]**

x) [Zn(OH).J*

2.  Hamucarb snekTpoHHBIE (HOpMysBl aToMOB 3neMeHTOB | B-rpymmel. Kakue creneHu okucieHUs
MoryT mposBiaTs Cu, Ag, Au?

a) Hammucatp ypaBuenus peakiuii ruaposuza CuCl, u AuCls.

0) [loxBepratorcs i ruaponu3y coiu cepedpa? [Touemy?

3. OxapakTepru3oBaTh B3aMOJEHCTBHE Meau, cepebpa M 30J10Ta ¢ KUcIoTaMu. HammcaTh ypaBHEHHS

peaKkuum.

4, OxapakTepu3oBaTh B3aumoericteue runpokcuaa meau(ll) co menouamu u pacTBOpoM amMMHuaka (Ha

npruMepe peakiuii ¢ U30BITKOM THIPOKCH/IA HATPHSI U C BOJHBIM PACTBOPOM aMMHAaKa).

5. Kakwue 3HaueHus cTaHAapTHBIX 3JEKTPOAHBIX MOTEHIaNOB UMeroT Zn u Hg? Kak B3aumoneicTBytoT
Zn u Hg c pa3z0aBlieHHBIMH W KOHIICHTPUPOBAaHHBIMH KHcioTamu? HammcaTh ypaBHeHHs
peaKLuii.

6. Hanmcars ypaBuenus peaxuii coneit muuaka(ll) u prytu(Il) ¢ pactBopom ammmaka. Kak Biusior

MMPUCYTCTBUC coJieii aMMOHHUS B H30BITOK aMMHAaKa Ha 3TO BBaHMOﬂeﬁCTBHC?

7.  Hamucarb B MOJEKYJISPHOM W HOHHOM BHJE YPaBHEHHs DPEaKLUil THIPOJIN3a HUTPATOB IMHKA,
prytu(l) u prytu(Il). Kak MoxHO 0CIIaOUTh THAPOIN3 3TUX COJIEH?

8. OxapakTepHu30BaTh OKUCINTENbHO—BOCCTAHOBUTENbHBIE CBOMCTBA coennHeHni pTyTu(l) u prytu(ll).
OTBET NOATBEPANUTH YPAaBHEHUSIMH PEAKIIHIA.

9.  Oxapakrepu30oBaTh CIIOCOOHOCTh 0—37I€MEHTOB K KOMILIEKCOOOpa3oBanuto Ha mpumepe Zn, Cd, Hg.
OTBeT NOATBEPAUTH YPABHEHUSAMH PEAKIHH.

10. I/ICHOHB?,YSI BEJIMYMHBI KOHCTAHT HECTOMKOCTH COOTBCTCTBYIOIINX KOMIUICKCHBIX MOHOB, cnenaﬁTe
BBIBOJIbI O BO3MOXXHOCTH 06pa3OBaHI/IH HOBBIX KOMIIJICKCHBIX COC}II/IHCHI/Iﬁ 1 HAIIMIIUTC YPAaBHCHUSA
COOTBCTCTBYIOIINUX peaKI_[I/If/i B MOJICKYJIAPHOM X1 UOHHOM BH/JIC:

a) [Cu(NHa)4]Cl, + KCN=
0) K[AG(CN).] + NH; =
B) [Ag(NH;),]JNO; + NaCN =
r) Ko[Zn(OH),] + KCN =
1) Ko[Zn(OH)4] + KCN =
e) K,[Hg(SCN),] + KCI =
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%) [Ag(NH3),]Cl + Na,S;03 =
3) K,[CuCl,] + KOH =

1) K3[Ag(S;03),] + KCN =
x) K[CU(CN),] + KI =

MPAKTUYECKOE (CEMMHAPCKOE) 3AHSATUE Ne 17: «p - 3JjeMeHThl VIII rpynmbl
Bbaaropoansie ra3si». (2 yaca)

Bonpocul 01s noozomoexku (Konnoxeuym):

1.

oa s

DJeKkTpoHHass KOHQUTypalus, BEIMYMHBI PAaJUyCOB M SHEPrMHd HMOHMU3ALUM aTOMOB OJaropojHBIX Ta30B.
O6mas xapakrepuctuka 31emMeHToB VIIIA rpynmel. Ctpoenune atoMoB. [IpHUMHBI XMMUYECKOH MHEPTHOCTH
TeNns U HEOHA.

[ony4enue, crpoeHne, CBOWCTBA OJIarOpOAHBIX Ta30B: TemIeparypa (a3oBbIX MEPEeX0]0B, paCTBOPUMOCTH B
BOJIE, KJIaTPaThI.

CuHTe3 coequHeHn 0JIaropoIHBIX Ta30B B3anuMoieicTBre ¢ hropom. CTpoeHne, cCBOKWCTBA GTOPHIOB KCEHOHA
XeF,, XeF,;, XeFs (B3auMonelCTBHE ¢ BOJOW, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC U KHCIOTHO-OCHOBHBIC
cBoiicTBa). KuciaopoaHeie coeTuHEHUSI.

[Ipumenenue G1aropoiHbIX ra3os.

Hucomennoe oomauinee 3a0anue (YnparcHeHusn).
B arome aprona umeercs cBoOOnHBIN d-OAYPOBEHb U €0 MEpBasi SHEPTUs HOHM3ALMH CPAaBHUMA C SHEepruei
HMOHU3ALMM KPUIITOHA U KceHOHa. [loyeMy e B TakoM ciiydae aproH He 00pa3yeT BaJCHTHBIX COCAMHEHHN?
Kakue cuibl B3aMMOACHCTBHUS CYHIECTBYIOT MEXKIy aTOMaMH B KPUCTALTMUECKHX CTPYKTypax OIaropoaHBIX
ra3oB? Uem 0OBsCHICTCS MX TUIOTHEHIIAS YITAKOBKA?
XUMHUYECKHE COEIUHECHUS KPUNTOHa M KCEHOHA, NPUHLMNBI HX mnonydeHus. [maponus ¢ropunos.
Kucnoponconepxamiue coennHeHns: KceHoHa. KitaTpaTbl 01aropoiHbIX ra3oB.
Kak monmyuvaror ¢propuas! kpunrona (II) u kcenona (IL, IV, VI, VIII)? N300pa3ute ux CTpyKTypHBIE (OPMYIIBL.
Honuinre ypaBHEHUS PEaKLIUA:
XeFg + Ba(OH)o =., XeOy + NaOH + O3 =,,

BayXeOg + 2HS04(6e3B.) =..

OnumuTe CTpOoeHUE KIaTpaTtoB OIaropoaHbsix razoB. KakoBa mpupoga cBsi3u B 3THX coeauHeHUsx? Kak u
MOYeMy MEHSIETCS] YCTOWYHBOCTh COSIMHEHUH B PAAY:
Ars6H»0O — Kr*6H»O — Xe*6H»0 ?

8.2. JlabopaTopHble 3aHATHS.
JlaGopaTopHbIe 3aHATHS IPU3BAHBI HAYIUTH CTY/IEHTA CAMOCTOSITEIIBHO paboTaTh C KOHCIIEKTaAMH JICKITUH,

y4eOHOM JIuTepaTypoil, ”HTEPHET-PECypCaMt, aHAIM3UPOBATh MaTepHall, CAMOCTOSITEIILHO J1€JIaTh BHIBOABI.

Ienpro maboOpaTOPHBIX 3aHATUN SBIISCTCS:

1) 3HAKOMCTBO ¢ 6a30BBIMH HOHITHIMH KypcCa;

2) mnpuoOpeTeHHe HABBIKOB aHaIM3a T[OJYYEHHOM Ha JIEKIUSIX M CaMOCTOSTENILHO —HAICHHON
nH(pOpMaIny;

3) BbIPabOTKA YMEHHsSI CAMOCTOSITEIILHO M KPUTHIECKH MOJIXOUTh K H3ydaeMOMYy MaTepHay;

4) ¢(opmupoBaHUE HABBIKOB YCTHOTO BBICTYIUICHHS M YYaCTHS B TUCKYCCHSIX;

5) ¢dopmupoBaHUE HABBIKOB PELICHUS 3314 U BBINOJHEHHS YIPAXKHEHUI;

6) dopmupoBaHUE HABBIKOB PaOOTHI ¢ XUMHYECKOM TTOCYI0N U PEaKTHBAMU;

7) ¢dhopmHpOBaHHE HABBIKOB PabOTHI ¢ HU3UKO-XUMHUYSCKUMH IPUOOPAMHU U YCTaHOBKAMU;

8) ¢dopmupoBaHuEe HaBBIKOB 00PAOOTKU PE3yJbTATOB SKCIEPHUMEHTA M (HOPMYIUPOBAHHS MPAKTHYECKUX
BBIBOZIOB.

B xoje moAroToBkH K 1a00OpaTOpHBIM 3aHATHSM CTYACHT JIOJDKEH M3YYHTh TEOPETHUECKHH MaTepHhall 1o

TEMC 3aHATUA (J'IGKI_II/II/I, y'{e6Hy'IO nHTepaTypy), AaTb IMACBMCHHBIC OTBCTHI Ha BOIIPOCHI IJIA CaMOCTOSTEIIbHOMN

40



MOJITOTOBKH, 3aKOHCIIEKTUPOBATH XOJ| JTabOopaTOpHOW paboThI, 3aMUcaTh YPAaBHEHUS PEaKIid, MPOTCKAONUX B
MPOIIECCE IKCICPUMEHTA, BBIMOJIHUTh IUCHMEHHBIC VYIPAKHCHUS TI0 TeMe JIa0opaTopHO paboThl. bes
MpeIBapUTEIbHON IMOATOTOBKU CTYJCHT HE JIOMYCKAeTCs JO BBIMOJHEHUs JabopaTopHod pabotel. [locie
BEITIOJTHEHHS Ja0opaTopHON pabOTHl HEOOXOMUMO 3amucaTh B J1a0OPaTOPHBIA KypHAT HAOJIOJAEHUS W BBIBOJBI.
Kaxnas naboparopuas paborta, odopmieHHas MO yKa3aHHBIM TPEOOBAHHAM, JOJDKHA OBITH TIpeACTaBlcHA
MPETOAaBaTeIIO JIJIs 3aIUThI PE3yIbTaTOB.

3apanus 10s Ja00pPaTOPHBIX 3aHATHIA.
Jomyck BbINOJHEHHUIO JIA00PATOPHBIX PpadoT M 3alIUTA JA00PATOPHLIX PadoT:
K BbemmonHeHH0 1a060paTopHON pabOThI JAOMYCKAIOTCS CTYACHTHI, 3HAIONIUE IMPaBUIA TEXHUKH
0€30MacCHOCTH U U3YUHBILINE METOAUKY ITPOBEICHUS OIIBITOB.
3amuTa 1a00paTopHOl PabOTHI MPOBOIUTCS MPH HAIMYUU OT4eTa (C KpPaTKUM OIMMCaHUEM
METOJIMKH MTPOBEJICHUS OIBITOB (X0a paboThl), ypaBHEHUSIMH peakluid, HAOII0JCHUSIMH, BHIBOJAMU).
KpuTtepun onieHKH NOATOTOBKH M BHINOJHEHHUS J1a00PATOPHBIX PadoT MO AUCHUIIIHHE

Ouenka «5»:

- Brimonnena pa0oTa B palMOHAIbHON IOCIIENOBATEILHOCTH U TOJHOM 00beMe C 0e3yCclIOBHBIM
COOJTFOICHUEM TIPABHII JIMYHOUW U OOIIECTBEHHON 0€3011acHOCTH;

- TPAaMOTHO, JIOTUYHO U CAMOCTOSTEIILHO OMHUCAHbl MIPOBEICHHBIC HAOIIO/ICHUS, COCTABICHBl YPAaBHEHUS
XUMHAYECKHX PEaKIUil U CPOPMYINPOBAHBI BEIBOBI U3 PE3YJIbTATOB OIBITA (HAOIIOICHNN );

- S5KOHOMHO UCIOJIb30BaHbl PACXO/IHbIE MaTEPHAIBI;

- obecrieueHo NojIepKaHue YHCTOTHI M Opsi/iKa Ha pabodeM MecTe;

- naboparopHas paboTa akKypaTHO odopMieHa, CHOPMYIUPOBAHBI BBIBOBI 10 paboTe.

Ounenka «4»:

- Jloru4yHo onucaHbl IPOBeIEHHBIE HAOIIOICHUS,

- B COCTABJICHHBIX YPaBHEHHIX XMMHYECKHUX PEAKIHMi JOMYIICHHI IBE-TPH HECYIIECTBEHHBIC ONIMOKH,
UCIIPaBIIEHHBIE 110 TPEOOBAHUIO MIPETIOAABATENS;

- TpaMOTHO C(HOPMYJIUPOBAHBI BBIBOJIBI M3 PE3YJIHTATOB OMBITA (HAOIIOCHU);

- 9KOHOMHO HCTIOJIb30BaHbl PACXOAHbIE MAaTEpUAIIbI;

- obecrieueHo NojIepKaHue YICTOTHI M IOPsAKa Ha paboveM MecTe;

- nabopaTopHasi paboTa akKypaTHO odopmiieHa, cHOpMYIUPOBAHBI BEIBOBI IO padoTe.

Ounenka «3»:

- BrimonHena paGoTa B palMOHANIBbHOM IMOCIIEIOBAaTENIBHOCTH U MOJHOM oO0beMe ¢ 0e3yCIOBHBIM
cOOJTI0/ICHUEM TPABHII JTUMYHON U OOIIIECTBEHHON O€30MaCHOCTH;

- HETOJIHO M HeJIOTUYHO OMUCAHBI TPOBECHHBIE HAaOII01eHuS,

- B COCTABJICHHBIX YPaBHEHHSX XUMHUECKUX PEAKIUN JOMYIIEHBI OMIMOKH, KOTOPHIE CTYACHT HE MOXET
UCIIPABUTb;

- He c(OpMYJIMPOBAHbI BBIBO/IbI U3 PE3YJILTATOB OIbITA (HAOIIOACHMS);

- 9KOHOMHO HUCTOJIb30BaHbl PACXOAHbIE MAaTEpUAIIbI;

- obecrieueHo NojIep)KaHle YICTOTHI M TIOpsi/IKa Ha pabodeM MecTe;

- nabopaTopHas paboTa He aKKypaTHO o(hopMIIeHa;

- mabopaTtopHasi paboTta BeimogHeHa Ha 50%.

Ouenka «2»:

- BrinonHeHa skcniepuMeHTalbHasl 4acTh, HO paboTa He 0OopMIIEHA B TETPAIH;

- maboparopHas paboTa BhIMOJHEHA MeHee, ueM Ha 50%.
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Kputepuii o11eHKH YCTHOT0 M IMCbMEHHOI0 0TBETA
Ha JIA00PaTOPHOM 3aHATHH MO AUCHHUIUINHE (KOJUIOKBHYME)

Ouenka XapakTepucTHKA 0TBETA

5 ConepxaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, IOJHOCTBIO
packpplTa B OTBET€ TeMa, OTBET CTPYKTYpHpPOBaH, JaHbl IPaBUIIBHBIC
APTYMCHTHUPOBAHHBIC OTBCTBI Ha YTOYHAIOMIME BOIPOCHI, IACMOHCTPUPYCTCA
BBICOKH YPOBEHb y4aCTHsI B IUCKYCCHH.

4 CopnepxaHue OTBETAa COOTBETCTBYET OCBELIAEMOMY BOIIPOCY, IOJIHOCTHIO
packpbiTa B OTBETE TeMa, JIaHbl MPaBUJIbHBIC, apPTyMEHTUPOBAHHBIC OTBETHI Ha
YTOUHSIOUIME BOINPOCHI, HO HWMEIOTCI HETOYHOCTH, MpPU 3TOM  OTBET
HECTPYKTYPUPOBAH U IEMOHCTPUPYETCS CPETHUIN YPOBEHb YUaCTHUs B IUCKYCCHUHU.

3 ConepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIPOCY, HO IPU IOJHOM
pPacKpbITUM TEMbl HMEKOTCS HETOYHOCTH, JaHbl NpaBWIbHbBIE, HO HE
apryMEHTUPOBAHHBIE OTBETHl HAa YTOYHSIOLIME BOIIPOCHI, JAEMOHCTPUPYETCH
HU3KUNA YPOBEHb y4YacCTHsl B IUCKYCCHM, OTBET HECTPYKTYpUPOBaH, HHMOpMAITUs
TPpyAHA JUIsl BOCIIPUATHSL.

2 ConepkaHue OTBETa COOTBETCTBYET OCBEILAEMOMY BOIPOCY, HO IPHU IIOJTHOM
PacKphITUU TEMbl UMEIOTCS HETOYHOCTH, JIEMOHCTpUpyeTcs ciaboe BiaJeHue
KAaTeropuaJbHbIM ammnapaToM, JaHbl MPaBWIbHbIE, HO HE apryMEHTUPOBAaHHBIE
OTBETHl Ha YTOUHSIOIIME BOIIPOCHI, Y4aCTHE B JHUCKYCCUU OTCYTCTBYET, OTBET
HECTPYKTYpUPOBaH, HH(GOpMaIUs TPyAHA U1 BOCIPUSITHSL.

JABOPATOPHOE 3AHSATHUE Ne 1: «TexHuka 0e30macHOCTH padoTbl B XHUMHYECKOH
Jaboparopumr. BakHeillnne KJIacChl HEOPraHM4YeCKUX coeauHeHuil. OKCHUIbI,
KHCJI0TbI, OCHOBaHMUSs1, COJIN». (4 yaca)

Bomnpocsl 1j15 caMoCTOSATEILHON MOATOTOBKH:

1. Oxcuppl: ompeneneHue, KiacCHU(UKAIMI, HOMEHKIATypa, OOIIHe METOJbl TOJIYYCHHS W XUMHUYECKHE
CBOMCTBA.

2. OcHoBaHus: ompejaeicHue, Kiaccuukaims, HOMEHKIATypa, OOIIMEe METOJbI MOJyUYEeHUS M XUMHUYCCKHUE
CBOMCTBA.

3. Kucnorsr: onpenenenue, kimaccupuKkanus, HOMEHKIATypa, OOIIMe METOAbl TONYYeHUS U XUMHUYECKUE
CBOMCTBA.

4. Comu: ompezaeneHue, kinaccuukanys, HOMEHKJIATypa, OOLIMEe METOAbl TONYyYeHHS W XHUMHYECKHe
CBOICTBA.

HpuMeprle 3ajaHus JJ1s1 MHCbMEHHOMI KOHTpOJ’[bHOﬁ paﬁoTI)I:

Bapuant Ne 1
HazoBure XMMHUYecKkre COeTUHEHHUS; YKAKUTE, K KAKOMY Kitaccy oHu oTtHocATcs: Fe,03, Fe(OH)s, Fey(SO,)s,
Fe(HSO,)s, FEOHSO,,
FeSO4X7H20, FeOCI, Hzcr207.
Hasoswure nonst: Fe**, FeOH", Fe(OH),", HSiO;".
Hammmmire GopMyasl XUMHYECKMX COeTMHEHUH W noHOB: (hocdar rumpokcomapranma (I1), rugpoxapbonat
Kanbliys, cyibdar ammonus, okeua xpoma (VI), nenraruapar cynbdara mean (I1), o auruapokcoxpoma
(1), murunpodocdar—moH.
Bapuant Ne 2
HazoBuTe XMMHYeckue COEAMHEHUS; YKaXHTE, K KakoMmy kiaccy oHum oTHocsatcs: MnO, MnSO,x7H,0,
(MnOH),C0O3, Mn(OH),, HMnO,, Mn(HCO3),, Mn3(PO,),, ShOCI.
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Hasosure nonsr: Sn?*, MgOH*, MnO,%, HPO,Z.

2. Hamwummte dopmynsl XuMHYECKMX coelnHeHMH W woHOB: okcuj cBuHna (1V), ruapokcun ceunma (1),
renraruapar cyibdara xenesa (11), runpokcun xpoma (I11), xnopua oxcoxenesa (1), non
ruapokcomenu (I1), runpocynsar-noH.
Bapuant Ne 3

1. HasoBuTe XHMHYECKHE COCAMHCHUS;, YKaXHTE, K KakoMy Kiaccy oHuM oTHocsates: PbO,, Pb(OH),,
(PbOH)st4, Pb(MnO4)2, Pb(HCO3)2, Pb(NO3)2X4H20, HzMnO4, FeONO3
Hasoswure nonst: Mn**, MnOH®, MnO,, HCO;".

2. Hamummmre GopMynsl XUMHUECKUX COeAMHEHHH M WOHOB: okcup xkenesa (III), rumpokcun 1uHKa, docdar
aukens (1), rekcarnapar xsopuaa KanbIws, HOH aMMOHHS, HOH THAPOKCOATIOMHUHHS, TUXPOMAaT-HOH.

DQKCHEPUMEHTAJNBHAS YA CTb (OIIBITHI)

[Tomyuenue u nccienoBanue CBOMCTB OKCHUIOB.
IlonydyeHue KUCIOT U UCCIEJOBAaHUE UX CBOUCTB.
[TonyyeHnue OCHOBaHUI U UCCIETOBAHUE UX CBOKCTB.
AmdoTepHbIe TUAPOKCHUIBI.

ITony4yenue coneil ¥ UX CBOMCTBA.

S A

JABOPATOPHOE 3AHSITUE Ne 2: «Bogopoa, kuciaopoa. Ilepokcun Boxopona». (4
yaca)

Bomnpocs! Ajis1 caMmoCTOATENbHOM OATOTOBKH:

Bognopona. O6mas xapakrepuctika. @opMbl HAX0XKICHUS BOJOPO/Ia B IPHUPOE.
Crioco0bI oy4eHus: CBOOOIHOTO BOJOPOAA.

®u3nYecKne U XUMUYECKUE CBOMCTBA BOJOPOAA.

Bopmopon xak BocCTaHOBUTEINb B MOJIEKYJISIPHOW (hOpMe U B aTOMapHOM COCTOSIHHH.
anpnzu,l: HNOHHBIC, KOBAJICHTHBIC, ITOJIMMEPHBIC 1 HECTCXUOMETPUUCCKHUC.
[lepokcun Bogopoaa. Pusndeckue U XMMU4Yeckue cBoiicTBa. CTpoeHHe MOJIEKYIIHI.
OKHUCIUTENHHO-BOCCTAHOBUTEIIbHbBIE CBOMCTBA IIEPOKCH A BOAOPOIA.

IIpuMeHeHne nepokcuia BOJOPOAA.

CONo A~ wWN

QKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

ITonyuenue Bogopoa.

BoccranoBuTenbHbIe CBOMCTBA BOAOPO/A (IPYIIIIOBOM IKCIIEPUMEHT).
B3peIB BO31yIHO-BOAOPOAHOM cMecH (TPyNIIOBOI S3KCIEPUMEHT).
[Tonyuyenue kucnopona.

OxucauTensHbIE CBOWCTBA KUCIOPO/1a (TPYIIIOBOM 3KCIIEPUMEHT).
[Tosryuenue u cBoiiCTBa MEPOKCUIA BOAOPOAA.

OxkucnuTeIpHbIE U BOCCTAHOBUTEIHHBIC CBOMCTBA MEPOKCHUIA BOJOPOA.

Nooak~whE

JABOPATOPHOE 3AHSITUE Ne 3: «p- 3JieMeHThI VII rpynnbi». (4 yaca)

Bonpocs! 1J151 caMOCTOATEJIbHOM MOATOTOBKU:

1. OOmas xapakrepuctuka p-3nemeHToB VI rpynmel: 31exkTpoHHBIE (DOPMYIBI W 3IEKTPOHHO-CTPYKTYPHBIC
JMarpaMMbl aTOMOB, BO3MOKHBIEC CTEIICHU OKHCIICHHUS M BaJICHTHOCTh; 0COOCHHOCTH (propa. THrbl 00pa3yeMbix
HOHOB.

2. @usndveckue CBOICTBAa TaJIOTEHOB. PacTBOPHMOCTH TalloOr€HOB B MOJSIPHBIX M HETIOJSPHBIX PAaCTBOPUTEISX.
PactBopuMocCTs 072 B pacTBOpe HOAUAA KAJIHSL.

3. XUMHMYECKHE CBOWCTBA TaJION€HOB: OKHUCIIUTENLHEIE CBOMCTBA; B3aMMOIECHCTBHE C BOIOM U IIEJIOYAMH.
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l'amorenoBogopoasl. CriocoOsl mony4yeHws. BoccTaHOBHTEIbHBIE CBOWCTBA TaIOTEHUA-MOHOB. l3MeHeHume
CHJIBI TaJIOT€HOBOAOPOIHBIX KucioT oT HF k HI. KauecTBenHbIe peakiinu Ha rajqoreHua-UOHBI.

CoennHeHUs TaloreHoB ¢ KuciaopoaoM. OKCOKHCTOThL. M3MeHeHne ux Cuilbl, yCTOMUYMBOCTH, OKMCIUTEIBHON
crioco0HocTH. CONMM OKCOKHUCIIOT FaJIOTCHOB.

[Ipenapatsl «akTHBHOTO XJI0pay. [lomyyeHue, mpuMeHeHue.

IIpumepHble 3a1aHNus 151 MUCbMEHHONH KOHTPOJILHOI padoThbl:

Bapuant Ne 1

CocTaBbTe ypaBHEHHS TOJYpeakiuii (METOIOM HOHHO-3JIEKTPOHHOTO OanaHca), HA MX OCHOBE JOMHUIINTE
MPOJYKTHI PEAKIIUU U paccTaBbTe KO3 PHUIIMEHTHL:

Na2803 + KMnO4 + HQSO4 —> Nast4 + MnSO4 + ...

VYKakuTe OKUCIUTENb U €TO BOCCTAHOBJICHHYIO (JOPMY, BOCCTAHOBHUTEINb U €0 OKUCICHHYIO POpMY.
Hcnonb3yst ONSpU3aMOHHbIC TIPEJICTABICHUS, TEOPETUISCKA 000CHYHTE crmocoOHOCTh HOHOB comu NapS k
ruaponu3y. CoctaBpTe MOHHO-MOJIEKYISIPHOE M MOJIEKYJSIPHOE ypaBHEHHS THAPOIN3a 3TOW CONH, a TaKkKe
paccMOTpUTE TUIPOJIN3 C MO3ULUN MPOTOJIUTHUUECKON TEOPUM KHUCIIOT U OCHOBAHWM. YKaxuTe 3HaueHue pH
pactBopa Na,S (pH>7, pH<7, pH~=7). Ha3oBute npoayKTsl ruapoau3sa no Homenkiaarype MIOITAK.
Hamummre ypaBHeHHS peakIvii, IPA MOMOIIHA KOTOPBIX MOXKHO OCYIIIECTBHUTD MPEBPAIICHUS:

NaCl — HCI — AgCl — [Ag(NHa),]CI

HazoBute Bce momyuenHsle BemiectBa o HoMeHkiarype MIOIIAK (amantupoBanusiit Bapuant). Hna KC
YKaXUTE COCTaBHBIC YaCTH, HAITUIINTE YPaBHEHUS MMEPBUYHON M BTOPUIHOM JAVICCOIMAIINA W BBIPAXKCHUE IS
00111e# KOHCTAaHTHI HECTOUKOCTH.

Bapuant Ne 2

CocraBpTe ypaBHEHHS IMOJNypeakuii (METOJOM HOHHO-IJIEKTPOHHOTO 0OajaHca), HA WX OCHOBE JOIMUILIUTE
MPOAYKTHI pEaKkiy U paccTaBbTe KOIQDUIIHCHTHI:
Kl + K;Cr,0; + H,SO, — |, + Crz(SO4)3 + ...

VYKakUTe OKUCIUTENb U €T0 BOCCTAHOBJICHHYIO (JOPMY, BOCCTAHOBHUTEIb U €0 OKHUCIEHHYIO (GopMy.
HazoBure xumnyeckue coeannenus no Homenknarype MIOIIAK (amanTupoBaHHBIM BapuaHT); YKaXHTE, K
KakoMy kiaccy oHu otHocstes: SOz, H,SO3, Ca(HSO3),, Fey(SO,4);, FEOHSO,, (PbOH),SO,4, NiSO4x7H,0,
MnS, Na28203.

Hasoswure nonsr: SO,%, SO%, HS', S,05%.

Hanumwure ypaBHEHHS peakLuii, TPy IOMOIIN KOTOPBIX MOKHO OCYIIECTBUTH NPEBPALLICHUS:

PBr; — HBr — AgBr — [Ag(NH5),]Br

HazoBute Bce momyuenHsle BemiectBa o HoMeHKiIarype MIOITAK (amantupoBanusiit Bapuant). Hna KC
YKa)XKUTE COCTaBHBIE YACTH, HAITUIINTE YPaBHEHUS MEPBUYHON M BTOPUYHOMN JUCCOIMAIINH U BhIPAKEHUE JUISA
0011l KOHCTAHTHI HECTOMKOCTH.

Bapuant Ne 3

CocraBbTe ypaBHEHHs IMOJIypeakUuid (METOIOM HOHHO-3JIEKTPOHHOIO 0OajaHca), HA UX OCHOBE JOIHILIHUTE
MPOAYKTHI PEaKUU U paccTaBbTe KOIQPUIHESHTHI:

Na2803 + K|O3 + H,S04 - Na,SO, + I, + ...

VYKaknuTe OKUCITUTENh U €TO BOCCTAHOBIICHHYIO OPMY, BOCCTAHOBHUTEINb U €T'0 OKUCICHHYIO OpMY.
Hcnonb3ys monsipu3anioHHbIe IPECTaBICHHS, TEOPETUIECKH 000CHY#HTE crtocoOHOCTh HOHOB comn K,SO3 k
rugposnzy. CocTtaBbTe HOHHO-MOJIEKYJISIPHOE M MOJIEKYJISPHOE YpaBHEHHUS THAPOINM3a 3TOM COJIM, a TaKke
paccMOTpHTE TUAPOIN3 C TMO3ULUA MPOTOIUTHUECKON TEOPUH KHCIOT M OCHOBaHWU. YKaxute 3HayeHue pH
pactBopa K,SOs (pH>7, pH<7, pH~7). HazoBuTe nmpomykTsl rugponusa no Homenknarype MIOITAK.
Hanumure ypaBHEeHHS peakUuii, TPy MOMOIINA KOTOPBIX MOKHO OCYLIECTBUTH NPEBPALICHUS:

Pls - HI — AgI — Nas[Ag(SQO3)2]

HazoBute Bce momyuenHsle BemiecTBa no HomeHknatype WIOITAK (amantupoBanssiii Bapuant). s KC
YKa)KUTE COCTABHBIC YaCcTH, HAMUIINTE YPaBHEHUS TIEPBUYHON W BTOPUYHOMN JIMCCONMAIIMY U BBIPRKECHUE JIISI
00111ell KOHCTAHTBI HECTOMKOCTH.
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DQKCHEPUMEHTAJUBHAS YA CTb (OIIBITHI)

ITonyuenue xmnopa.

XJopHas BoJia, €e CBOMCTBA.
OxucnauTenbHbIE CBOWCTBA JKaBEJIEBON BOJIBL.
[Tonyuenue 6poma u ioaa.

CgoiicTBa Opoma.

CsoiicTBa ioza.

Peakuun oOHapysxenus nonos CI, Br, | .

NogkrwbdpE

JABOPATOPHOE 3AHSITUE Ne 4: «p— 3j1eMeHThI VI rpynmnel. Cepa». (4 yaca)

1)

2)
3)

4)
5)

6)

7)

Bonipocs! /151 caMOCTOSATEJIbHOM MOATOTOBKU:

OOmast xapakTepucTHKa p-37aeMeHTOB VI rpynmel: 3JeKTpoHHBIE (HOPMYIBI U IEKTPOHHO-CTPYKTYPHBIE
JUarpaMMbl aTOMOB, BO3MOKHBIE CTENICHH OKHCIICHUS M BaJCHTHOCTb, OCOOCHHOCTH KUCIOpoaa. THIibl
00pa3yeMbIX HOHOB.

Kucnopon. Oxcuapbl, IEPOKCUIIBI, CYIEPOKCHIBI.

Ceposoaopoa. Ctpoenue Monekyisl o merony BC. [Tonyuenue. ®usndeckue croiictBa. CepoBogopoIHAS
kucinora. Cynbpuasl ¥ THAPOCYIb(GHUIBI, PACTBOPUMOCTH B BOJE, TUApoOiu3. BoccTraHoBHUTEIbHBIC
CBOWCTBa cepoBoAOpoAa M CyiabpuuoB. KauecTBeHHblE peakuuu Ha CEPOBONOPOIA M PACTBOPHUMBIC
Cynb(hUIBL

KucnopoaHsie coeIMHEHUS CEepBI.

Oxcun ceper  (IV). Ilomyuenume. @Pusmueckume cBoiictBa. CepHucras xkuciora. CymshuTel u
ruapoCcyabGUThI, THAPOIH3. OKHCIUTEIHHO-BOCCTAHOBUTENIbHBIC CBOMcTBa coeaunenuit cepol (1V).
KauectBennble peakiuu Ha okcun cepsl (1V) u cynbpur—uoH.

Oxcun cepel (VI). Iomyuenue. PacrBopenue B Bozae. CepHast kucinota. OKHCIWTEIILHBIC CBOHCTBA
pa30aBIeHHOW M KOHIEHTPUPOBaHHON cepHOW KucnoTel. Cynbdarel u ruapocynbdarel. KadecTBeHHas
peaxius Ha Cynb(haT—HOH.

Tuocynbdarel. [lonyuenue. Peaknum ¢ KuciioTaMM W OKHCIUTEIsIMHU. KauecTBeHHbIE peakivd Ha
THOCYNb(AT—HOH.

HpuMeprle 3ajaHus JJis1 MHCbMEHHOM KOHTpO.]IbHOﬁ paﬁoTI)I:

Bapuanr Ne 1

1. CocraBbre ypaBHEHHWS TOJypeakKiii (METOIOM HOHHO-3JICKTPOHHOTO OajaHca), Ha HMX OCHOBE

JOMUILUTE IPOIYKTHI PEAKLIUU U PACCTaBbTE KOAPPHULINECHTHI:
Nast3 + KMnO4 + H2804 —> NaQ_SO4 + MnSO4 + ...
VYKaXuTe OKUCIUTENb U €T0 BOCCTAHOBJICHHYIO (JOPMY, BOCCTAHOBHUTEINb U €0 OKHUCICHHYIO OpMY.

2. Wcnone3yst MOJAPU3AIMOHHBIE NPECTABIECHHS, TEOPETUUECKH OOOCHYITE CIIOCOOHOCTH HOHOB COJIH
Na,S k ruaponusy. CocTaBbTe MOHHO-MOJIEKYIISIPHOE M MOJIEKYJISIpPHOE YPaBHEHHUSI THAPOJIH3a 3TOH
COJIM, a TAKXKe PACCMOTPHUTE THAPOJIU3 C MO3ULHMHA MPOTOIUTUUECKOW TEOPUH KHCIOT U OCHOBAHHM.
Vxaxure 3Hauenne pH pactBopa Na,S (pH>7, pH<7, pH=7). HazoBuTe mpoayKThl THApOIU3a TIO
Homenkiatype MIOITAK.

Bapuant Ne 2

1. CocraBbTe ypaBHEHUS HONypeakUuuid (METOIOM HOHHO-3JIEKTPOHHOTO OajlaHca), Ha WX OCHOBE
JIOTTUIIINTE MPOIYKTHI PEaKIINU U PACCTaBbTE KO DUIIUEHTHI:

KI + KszzO7 + H2804—) I, + Crz(SO4)3 + ...

VYKaknuTe OKUCIUTENh U €T0 BOCCTAHOBIICHHYIO OPMY, BOCCTAHOBHUTEINb U €T'0 OKUCICHHYIO OpMY.

2. HasoBure xumuyeckue coeaunHenus mo HomeHkiarype HWIOIMAK (amanTupoBaHHBIA BapuaHt),
yKaknTe, K Kakomy Kkiaccy oHm otHocatcs: SOz, H,SOz; Ca(HSOs);, Fex(SO,)s, FeOHSOQ,,
(PbOH)st4, NiSO4X7H20, MnS, Na28203.

Hasoswure nonsr: SO,%, SO5%, HS', S,05%.

Bapuanrt Ne 3
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10.
11.

1. CocraBbre ypaBHEHHS TIOJypeaKiiii (METOIOM HOHHO-3JICKTPOHHOIO OajaHca), Ha HMX OCHOBE
JOTHIIATE TPOAYKTHI PEaKIMK M PACCTaBbTE KOAP(UIIMEHTHI:

N3.2803 + K|O3 + H2804 —> Nast4 +1,+...

VKaXHUTE OKHCIUTEb U €70 BOCCTAHOBJIICHHYIO (DOpMy, BOCCTAaHOBHUTEIb M €r0 OKUCICHHYIO (hOpMY.

2. Vcnonb3ysi MOJNSPU3AIMOHHBIC MPEICTABICHUS, TCOPETHUECKH OOOCHYHTE CHOCOOHOCTh MOHOB COJH

K>SO; k runponnzy. CocTaBbTe HOHHO-MOJIEKYISIPHOE U MOJICKYJISIPHOE YPaBHEHHUSI THAPOIIHM3a dTOW COJIH,

a TaKKe PaCCMOTPHUTE THAPOJIN3 C TO3UIMH MPOTOIMTHYSCKON TCOPUHM KUCIOT M OCHOBAHMH. YKaKHTE

snauenue pH pactBopa K,SO; (pH>7, pH<7, pH=7). Ha3zoBuTe mpoayKThl THAPOIN3a MO HOMEHKJIAType

HIOITAK.

DQKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

BoccranoButenbHbIe CBOMCTBA CEPOBOAOPOA.

[ony4enue u cBOMCTBa CyIb()HUIOB METAIIIOB.

Tunponus cynbQumos.

OxucnuTenbHBIE M BOCCTAHOBUTEIBHBIC CBOMCTBAa OKcupaa cepsl (IV) i cepHHUCTON KHCIOTHI.
Peaknus na H,SO3 u ee comn.

CBoMiCcTBa CEpHOU KUCIIOTHL.

Peakimuu Ha noH SO42’.

NouohkownhE

JJABOPATOPHOE 3AHSATHE Ne 5: «p—57eMeHTsI V rpynnbl. A30T». (4 4aca)

Bonpocsl 119 caMocTOATEILHON MOATOTOBKH:
OOmas xapaktepucTuka p-3neMeHToB V rpymmsl (monoxkenue B 1IC anmeMeHTOB, 37eKTpOHHBIE (DOPMYIBI U
3JIEKTPOHHO-CTPYKTYPHBIE AMArpaMMbl BaJICHTHBIX CJIOEB aTOMOB M 3JIEMEHTApHBIX MOHOB, BO3MOXHBIE U
MPOSIBIIIEMbIE CTETICHU OKHUCIICHUS).
Crpoenne Monekyiabl a3ora no Meroay BC. 3aBUCMMOCTP XMMHUYECKHUX CBOKCTB a30Ta OT CTPOEHUS
MOJICKYJIBI.
Awmmuak. [lonyyenne B mabopaTopuu U B MPOMBIIIICHHOCTH. CTpOGHHE MOJIEKYJBl aMMHaKa, cllocOOHOCTD
00pa3oBBIBAThH BOJIOPOIHYIO CBSI3b U €€ BIUSHHUE Ha PACTBOPHMOCTb.
dusznyeckre M XUMHUYECKHE CBOWCTBA aMMMaKa (KHCIOTHO-OCHOBHBIE CBOMCTBAa C MO3ULIMH  TEOPHH
3NEKTPOIIMTHUECKOMN AUCCOIMALINH, TPOTOTUTHUECKON TEOPHH KUCIOT U OCHOBAHUH; 3JIEKTPOHHO-IOHOPHBIE
CBOMCTBA; OKUCIUTEIILHO-BOCCTAHOBUTEIHLHBIC CBOMCTRA).
IM'upponus coneit aMmmMoHus.
KavecTBeHHble peakiui Ha aMMHUaK 1 MOH aMMOHHUSI.
Azotucrasg kucnota. Hutputel. CTpoeHne HHUTpUT-UOHA. PacTBOPUMOCTD HUTPUTOB W WX THIPOIH3.
OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA HUTPHUTOB.
A3zotHas kuciora CTpoeHHE MOJIEKYJIBI a30THOW KHCIOoThI o Metoxy BC. Hutpartsl.
HuTtpar-uoH, crpoenue, cmocoOHOCTh K THAPOIN3Y. PacTBOpUMOCTH HUTPATOB.
OKHCIIUTETFHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA @30THOM KHCIOTHI Pa3IMYHBIX KOHIICHTPAITUI U €€ COJICH.
KauecTBeHHbIe peakliuil HA HUTPUT- U HUTPAT-UOHBIL.

HpI/IMepHBIe 3adaHudA Qs NHUCbMEHHOM KOHTpOJ’[LHOﬁ paﬁOTLI:

Bapuant Ne 1

CocraBbTe ypaBHEHHs IMOJypeakUuid (METOIOM HOHHO-3JIEKTPOHHOIO OajaHca), HA WX OCHOBE JOIUILIUTE
MPOAYKTHI peakiy U paccTaBbTe KOIQPUIMESHTHI:

a) KNO,; + KMnQO, + H,SO, —» KNO3+ MnSO, + ...

0) Bi(NO3); + SnCl, + NaOH — Bi + Na,SnO; + ...

OGbsicHHTe pasnnume BageHTHHIX yrmoB B NBry (£107,5%) um PBr; (£90°). CocraBbTe 371eKTPOHHO-
CTPYKTYpHYIO IuarpamMmy mousiekyisl PBrs. M300pasute mepekpbiBaHne aTOMHBIX OpOuTajeid, oOpas3yromux
CBSI3U B OTOM MOJIeKyJie. YKaKUTE THIT CBSI3eH 10 XapakTepy MepeKpbIBaHUS aTOMHBIX opOuTaiei u Gopmy
MOJIEKYJIBI.
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3. Hazosute KC Ky[Fe(CN)s], ykakute ero cocTaBHbIC YaCTH, HAMUIINTE YPABHECHUS IEPBHYHON M BTOPHUHOM
JUCCOITUAITNH, BEIPAKCHUE JIJIs 00IIIel KOHCTAHThI HECTOHKOCTH.

Bapuant Ne 2

1. CocraBpTe ypaBHEHHs TOJypeakiuii (METOJIOM HOHHO-3JIEKTPOHHOTO OajaHca), HA WX OCHOBE JIOIHIIHTE
MPOAYKTHI PEaKIMU M PacCTaBbTe KOIPPUIUEHTHI:

a) KNO, + K,Cr,07 + H,SO4 — KNO3 + Cr2(804)3 + ...
6) Bl(N03)3 + SnCIZ + NaOH — Bi + Na23n03 + ...

2. Wcmonb3ys MOJNSPU3ALMOHHBIE MIPEJCTABICHUs, TEOPETHIECKH 000CHY#TE crocoGHOCTh HOHOB con KPO, k
ruaponu3y. CoctaBpTe MOHHO-MOJIEKYIISIPHOE M MOJIEKYJSIPHOE ypaBHEHHS THAPOIN3a DTOH CONH, a TarkkKe
paccMOTpUTE TUIPOJIU3 C MO3UIUN MPOTOJIUTHUUECKON TEOPUM KHUCIOT U OCHOBaHWM. YKaxuTe 3HaueHue pH
pactBopa K3PO, (pH>7, pH<7, pH=7).

3. OGbscuuTe pasnnume BadeHTHhIX yraoB B NH; (£107,5%) u AsH; (£90°). CocraBbTe 31eKTpOHHO-
CTPYKTYpHYIO Iauarpammy Mosekynbl AsHj;. M300pasute nepekppiBaHHe aTOMHBIX opOuTalei, 00pa3yromux
CBSI3H B OTOH MOJIEKyJe. YKaXUTE TUI CBSA3EH IO XapaKTepy MepeKphIBaHUS aTOMHBIX opOuTaneit u popmy
MOJIEKYJIBIL.

Bapuant Ne 3

1. CocraBbTe ypaBHEHHs TONYypeakiuii (METOJIOM HOHHO-3JIEKTPOHHOTO OajaHca), HA WX OCHOBE JOIHIIHTE
MPOAYKTHI pEaKkiy U paccTaBbTe KOIQDUIIHCHTHI:
a) Mg + HNOg(KOHH.) —> Mg(N03)2 + NOT + ...

0) Bi(NO3); + SnCl, + NaOH — Bi + Na,SnO; + ...

2. Hcmonb3yst monsipu3aliioHHbBIE IPEICTABICHNUS, TEOPETUIECKU 000CHYITE criocoOHOCTh HOHOB co NasPO, k
rugponnsy. CocTtaBbTe HOHHO-MOJIEKYJISIPHOE M MOJIEKYJSIPHOE YpaBHEHHUSI THAPOJIN3a 3TOW CONH, a TaKKe
pPacCMOTPUTE TUAPOIJIN3 C MO3ULUI MPOTOJUTUUECKON TEOPUHU KUCIOT U OCHOBAaHUU. YKaxuTe 3HaueHue pH
pactBopa NazPO, (pH>7, pH<7, pH=7).

3. OObsacHuTe paznuuue BaleHTHBIX yriaoB B NHj (£107,5% u AsH; (£90°%. CocraBbre AIEKTPOHHO-
CTPYKTypHYI0 nuarpammy monekynbl NH;. M300pasure mepekpbiBaHHE aTOMHBIX opOuTanel, o0Opa3yromunx
CBSI3U B OTOM MOJIEKyJie. YKaKUTE THIT CBsI3eH 10 XapaKTepy MepeKpbIBaHUsS aTOMHBIX opOuTainei u Gopmy
MOJIEKYJIBI.

DQKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

[Tonyyenue u cBOMCTBA OKCHIIOB a30Ta.

ITonyuyenue ammuaxa.

CBoiicTBa aMMHaKa.

O0pazoBaHre aMMHUAYHBIX KOMILIEKCOB.

Peakiing Ha MOH aMMOHUS.

Bo3ronka xjgopuia aMMOHHUS.

[Tony4yenue u cBOWCTBA a30TUCTOM KUCIOTHI.
OKHCIUTETFHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA HUTPUTOB.
. CBolicTBa a30THOH KHCJIOTEI.

10.PaznosxeHre HUTPATOB MPU HATPEBaHUU.

©CoNoA~WNE

JJABOPATOPHOE 3AHSITHE Ne 6: «p-3JiemenThl V rpynnbl. @ocdop». (4 yaca)

Bonpocsl a1 caMocTOATEILHON MOATOTOBKH:

1. Coenunenust dochopa (V). DochopHbie KUCIOTE (MeTa-, opTo- U AudochHOpHas KHUCIOTHI), COJIU
¢dochopHbIX KHCIOT. PacTBopuMOCTh 0pTOdochaToB B BOAE, THAPOIH3.

2 KavecTBennble peakiiui Ha aHUOHBI (POCHOPHBIX KUCIIOT.

3. Oxcuast u ruapokenast Meimbsika (1 u V), cypsmsr (111 u V), Bucmyra (Il u V). Mx xucnotHo-
OCHOBHBIE U OKHCIINTEILHO-BOCCTAHOBUTEILHBIE CBOMCTBA.
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4, Ocobennoctu ruaponusa coseit cypbmsl (1) u BucmyTa (111).
o. KauecTBeHHBIC peaKklny Ha ApPCCHUT- U apCeHAT-HOHBI, Ha HOHBI cypbMbI (111) 1 BucmyTa (I11).

DQKCHEPUMEHTAJUBHAS YA CTb (OIIBITHI)
Peaknus Ha docdar moH.

Conu opToochopHOIi KHCITOTHL.

[Tony4yeHue OCHOBaHUI U UCCIIEIOBAHUE UX CBOKCTB.
AmdoTepHbIe TUAPOKCHUABIL.

ITonyyenue coneit ¥ UX CBOMCTBA.

arwdE

JIABOPATOPHOE 3AHATHE Ne 7: «p- anementsl IV rpynnsl. Yriaepoa. Kpemuuii». (4 yaca)

Bonipocsl 1J151 caMOCTOSATEIbHOM MOATOTOBKU:
1. OcoOeHHOCTh CTPOEHUS aToMa yriepoja. YTIepo, Kak OCHOBA OPTaHMYECKUX COCTMHEHHH.
2.  Amnorponus yriepoaa. Uto Takoe ak THUBUpOBaHHBIN yronb? [loHsTre 00 amcopOumu.
10. Okcup yriepona (IV). Ctpoenue MoseKyibl, pU3NUECKUE U XUMHUYSCKHAE CBOWCTRA.

11. YronpHas KHCIOTa U €€ coyiu: KapOOHATHI, THAPOKapOOHATHI; PACTBOPUMOCTh B BOJE, TUAPONIN3, TEPMUUECKOE

pa3ioXKeHHE.
12. KadecTBeHHbIe peakiiuu Ha okcua yriaepoaa (IV), kapOoHaT- U TuapokapOOHaT-HOHBI.

13. Oxcun kpemuust (IV). KpemHueBsie kucnotel (OpTo-, MeTa- MeTanukpemHuenas). Cumukarensb. CHIIMKATHL:

PacTBOPUMOCTb B BOJIE, THApou3. CTEKIIO U €ro BhIIIEIaYrBaHuUE.
14. KadyecTBeHHas peakuus Ha CUIMKaT-HOH.

HpnMeprle 3aJaHus JJis1 MHCbMEHHOMI KOHTpOJ’[bHOﬁ paﬁoTI)I:

Bapuant Ne 1

CocTaBbT€ DIEKTPOHHO-CTPYKTYPHYIO JAHMAarpaMMy MOJeKynsl okcuaa yriaepoma (IV). VYkaxurte tHn
rUOpUAN3aNY ATOMHBIX opOuTaneil yriepoaa (BaneHTHBIH yron 180°) u reomeTprudecKkyto popMy MOJEKYIIBL.

CKOJIBKO G- U TT-CBsI3eil 00pasyeT aToM yriepona B 3TOi Monekyie?

Bapuant Ne 2
Honumute ypaBuenue peakiun  FeCls + Na,COs+ H,O — ...,
YUYHUTBIBAS, YTO THUAPOJIN3 MPOTEKAET 10 KOHIIA.

Bapuant Ne 3
Hanumwre ypaBHEeHHS peakiuii, TPy MOMOIINA KOTOPBIX MOYKHO OCYIIECTBUTH NMPEBPAICHUS:
NaHCO; — CO, — CaCO; — Ca(HC03)2

HazoBute coeguHeHus yriepoja, YdYacTBYIOLIME B IpeBpamleHusX, no HomeHkiatype WIOITAK

(amanTUpOBaHHBIN BapUaHT).

DQKCHEPUMEHTAJUBHASA YACTb (OIIBITHI)

AzcopOIHOHHAS CITOCOOHOCTH JIPEBECHOTO YTJISL.
BoccraHoBuTENnbHBIE CBOMCTBA YIUISL.

[Tomyuenue u cBoiicTBa oxcuaa yriepona (IV).

CaoiicTBa cosiel yroJbHOW KHCIIOTHI.

Ompenenenre THAPOKaPOOHATOB B BOJIE

[Tosryuenue kpeMHEBOI KUCIOTEHI.

I'unponus conel KpeMHEBON KUCIIOTHI.

[Tomyuenue ManopacTBOPUMBIX CHIIMKATOB.

NG~ wNE

JABOPATOPHOE 3AHSITUE Ne 8: «p- 3s1ieMeHThI 1V rpynnbl. QoBo. CBuHen». (4 yaca)

Bomnpocsl Ajis1 caMOCTOATENbHON MOATOTOBKH:
1. Kak u3MEHSIOTCS CBOWCTBAa OKCHJOB W THAPOKCHJOB B TPYIIE T€pMaHUM, 0JIOBO, CBUHEII?
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Coenunenus onosa (Il u V) u cBunna (Il u V), okcunapl, ruapokcuasl (KUCIOTHO-OCHOBHBIE
CBOICTBA).
KauecTBeHHBIC peaKIiy Ha HOHBI Sn?* u Pb?*,
Ha kakux cBoiicTBax OCHOBaHO IPHUMEHEHHE CBUHIIA U 0JIOBA B TEXHUKE?
HazoBute pacmpocTpaHeHHBIE CIIJIaBbI CBUHIIA U 0JI0BA U YKAKUTE UX MPUMECHEHHUE.
Kakoe BemectBo Oymer Oomee cuibHO ruaposiusoBarsesi — SNCly waun SnCly? Motusupyiite
OTBET.
IIpumepHbIe 3a1aHus /51 MUCHbMEHHO KOHTPOJILHOI PadoThI:

Bapuant Ne 1
Kak MoxHO monyuuts ruppokcun osnosa (1) B mabopatopun? Ykaxure, KAKUIMH CBOHCTBaMHU OH
o0JamaeT ¢ TOYKH 3pEHUs] TEOPUH DIEKTPOIUTHUECKOH muccormanud. OTBET MOATBEPAHTE
YPaBHEHUSIMU PEaKLUN.

Bapuant Ne 2
Kak moxHOo momyunts ruapokcun csuHma (II) B mabGoparopun? Ykaxure, KAKUMH CBOWCTBAMH OH
o0najgaeT ¢ TOYKM 3pEHHS TEOPHUH DIEKTPOIUTHYECKOW naucconuanui. OTBET MOATBEPAUTE
YPaBHEHUSIMU PEaKLUil.

Bapuant Ne 3
Kak moxHO momyuuts ruapokcupa onosa (II) B mabGopatopun? YkaxkuTe, KaKUMH CBOHCTBaMH OH
o0nagaer ¢ TOYKM 3PEHHUS TEOPUH DJICKTPOIUTHYECKOM naucconuanud. OTBET MOATBEPAUTE
YPaBHEHUSIMU PEaKLUN.

DQKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

NoookrwnE

BzanmoneiicTBrE 0710Ba ¢ KHCIOTAMH.
BzaumopeiicTBre 010Ba CO IICI0OYaMHU.
[Tomyuenue u cBoiictBa rugpokcuaa onosa (II).
KauectBennas peakiiys Ha HOH Pb?".
B3aumoseiicTBie CBUHIIA ¢ KHCIIOTAMH.
[Tomyuenue u cBoiicTBa runpokcuna ceunna (II).
OO0HapyxeHIe HOHOB CBUHIIA B PACTBOPE.

JABOPATOPHOE 3AHSITHUE Ne 9: «p—3y1eMeHThI 111 rpynnel. Bop». (4 yaca)

Bomnpocsl A1 caMoCTOATEILHON NMOATOTOBKH:
1. OO6mas xapaktepuctuka p—anemeHToB Il rpynmer (mooxxeHne B MEPUOTUIECKON CUCTEME, DIEKTPOHHEIE
(hopMynbl  aTOMOB, BO3MOXKHBIE CTEIIEHH OKHCIICHHUS, BaJCHTHOCTH). DJEKTPOHHAs NEQUIUTHOCTD U €€
BJIMSIHUE HA CBOMCTBA HJIEMEHTOB.
Bbop. [IpocToe BemECTBO U €ro XUMUYECKasi aKTUBHOCTb.
Oxcup Oopa, GopHast Kuciiota (ToJydeHHe, CBOWCTBA), KAUYSCTBCHHAS PeaKIlus Ha OOPHYIO KUCIIOTY.
Conu GopHO# KHCHOTHI (MeTabopatsl, TeTpadopatsl). [ maponus rerpadopata Hatpus (Oypsl). [lepist.
Bopunpl. Coenunenus 6opa ¢ BogopoaoM. OCOOEHHOCTH CTEPEOXMMHUH U TIpUpoJia cBszel. [ ubpuruzammsi.
lamorenuapl 6opa UX THAPOJIU3 U KOMILIEKcooOpa3oBanue. TeTrpodTopoboparsl.

IS A

QKCIIEPUMEHTAJBHASA YA CT b (OIIBITHI)

. Iomy4yenue opToOOPHOI KUCIOTHI.

. CBoiicTBa OpTOOOPHOM KHCIOTHI.

. CoiictBa coneli 6opHbIX KncioT. CBolicTBa TeTpabopara HaTpHSL.
. Ionmy4yenue 6opHOITHIIOBOTO ddHpa.

B~ WON -
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JABOPATOPHOE 3AHSITHUE Ne 10: «p—3JieMeHThlI 111 rpynmnel. AsmroMmunuii». (4 yaca)

Bomnpocs! Ajist caMocTOATENbHON OATOTOBKM:

AJFOMUHHHA KaK MPOCTOE BEUIECTBO, €TO XUMHIUECKasi aKTUBHOCTH. OKCHI U TUAPOKCH/T ANFOMIHHS.
2. CoenuHeHUS ATIOMHHUS: OKCHUJ, THAPOKCHI. AM(OTEPHBIC CBOWCTBA THIPOKCHIA AIFOMUHUS C TIO3UIIMIA
TEOPUU EKTPOIUTUICCKON JUCCOIMALIUN U MMPOTOIUTHUECKON TEOPUU KUCIOT U OCHOBAHHMH.
AmromuHATHL. MIOH aTlOMHHUS KaK KOMIDIEKCOOOPa30BaTEIb.
Couu anroMuHus (CpeHHE, TBOHHBIC — KBACIIBI), X TUIPOJIU3.
KauecTBeHHas peaxius Ha non Al*",

=

ok w

HpI/IMepHLIe 3aJaHusl JJis1 MHCbMEHHOMI KOHTpOJ’[LHOﬁ paGOTbI:

Bapuant Ne 1

Cynbdun amromunus Al,S; MONMydaroT TONBKO CYXHM ITyTE€M, HAIIPUMED, CIICKAHUEM TOPOIIKOB AIIOMUHHS C
cepoid. Hanmummre ypaBHeHUE 3TON peakuuu. UTo IPOU30MIAET C NOMYUYEHHBIMH JKEITHIMU KPUCTAITIAMU IIPU UX
KOHTaKTe ¢ Bojoi? OTBET MOATBEPIUTE YPABHEHUEM PEAKITUH.

Bapuant Ne 2

Hanumure ypaBHEHHS peakLuii, TPy MOMOIIN KOTOPBIX MOKHO OCYIIECTBUTH NPEBPALICHUS:

Al(OH); — AICl; — AI(OH); — Co(AlO,);

Ha3oBute coeauHeHus allOMUHUS, YYacTBYIOIIME B IpeBpalieHusXx, o HoMmeHkinatype HWIOITAK
(amanTUpOBaHHBIN BapUaHT).

Bapuant Ne 3
Honummute ypaBuenue peakiuu Al,(SO,)s+ KoS + H,O — ...,
YUYHUTBIBAs, YTO THAPOIIHA3 MPOTEKAET 10 KOHIIA.

9KCHEPUMEHTAJUBHASA YA CT b (OIIBITHI)
OTHOIIICHNE aTIOMUHUSA K BO3YXY.

BzanmoeiicTBrEe aTFTOMUHHS CO IICITOYAMHU.

B3auMonelicTBre alIOMUHUSA C BOJOM.

BsaumojelicTBre aIIOMHHHS C KHCIOTaMH.

[Tonyyenue rugpokcuia aTlOMUHUS U UCCIIEIOBAHUE €TI0 CBOMCTB.
AncopOIMOHHAS aKTUBHOCTB THIPOKCHIA aTFOMUHYSL.

I'mpponns coneit amomMuHus.

Nook~wbhE

JABOPATOPHOE 3AHSATHE Ne 11: «s-3jeMeHtsl I, II rpymnm. IIlesounbie wu
IeJI0YHO3eMeJIbHbIE MeTAJLIbD). (4 Yaca)

1.

SN

Bonpocel A1 caMOCTOATEIbHOM MOATOTOBKH:
s—Onementsl | u Il rpynn. Ilonoxenue B IIC. DnekrpoHHblE (OPMYNBI aTOMOB M HMOHOB. BalleHTHOCTS.
CreneHu OKUCTICHUS.
du3nveckre 1 XMMUIECKHE CBOMCTBA MIETOYHBIX U MIEJIOYHO3EMEIbHBIX METaIJIOB.
JuaronansHoe cxo7cTBo snementoB B [1C (Li u Mg; Be u Al).
I'uapokcubl S—3J1€MEHTOB.
KauecTBeHHbBIE peakiiny Ha HOHBI IEIOYHBIX U IET0YHO3EMENBHBIX METAIIOB.
[Mpumenenue coenunaenuii S—anementos | u Il rpynm.

9KCOEPUMEHTAJUBHAS YA CT b (OIIBITHI)
1. B3aunmopaelicTBHE METAIIIOB C BOJOM.
2. BzauMogeiicTBre MarHus ¢ KUCIOTaMU.
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[Tony4yenue u cBOKCTBA OKCHIA MAarHUsl.

[Tomyuenue ruapokcuia Maruusl.

I'uapoxcu Oepuimmst U ero CBOMCTBA.

I'mapomms comneit 6epuiIns.

I'unponu3s kapOOHATOB U THAPOKAPOOHATOB IIETIOYHBIX METAILIOB.

[Tomyuenue ruAPOKCUIOB MIETOYHO3EMENBHBIX METAILIOB.

[Tony4enue u cBoiCcTBa KapOOHATOB ILEJIOYHO3EMENBHBIX METAIUIOB.

10 OxpaiBaHue IIaMEHH COISIMU IIKJIOYHBIX U IIET0YHO3EMENbHBIX METAILIOB.

© XN O~ W

JABOPATOPHOE 3AHATHUE Ne 12: «d-371eMmeHThI IV rpynmbi». (4 yaca)
KoHTposbHBIE BONPOCHI U 33/1a4H.
1. Hanmmmmre ypaBHeHHs 4 peakuui, ¢ MOMOIIBI0 KOTOPBIX MOXXHO okcup turtaHa (IV) mepeBectn B
PacTBOPUMOE COCTOSHHUE. B Kakux 001acTAX MPOMBIIIIEHHOCTH Hcnonb3yercs TiOo?

2. Kakoe MecTo 3aHMUMAaeT THTaH B paxy HamnpspkeHuid meTauioB (PHM)? [louemy xuMudeckas akTHBHOCTD
JAHHOTO METajula HE COOTBETCTBYET ero mojokeHuro B PHM? Hamumure ypaBHeHUs peakiuil TUTaHa C
rOpsSYMMH KOHIIEHTPUPOBAHHBIMU PACTBOPAMHU CEPHOM, a30THOM M IJIABUKOBOM KHCJIOT, a TakXXe C a30TOM,
tdhocdopom, yriepogom u kpemauem mpu temmeparype 1000 — 2000 °C.

3. Boruncius AH° u AG°, ycranoBuTe, Kakoi u3 MetooB nonydenus TiCly sBisercs npeanouTuTe IbHbIM:

a) Bzaumogeiicteue TiOp(x) ¢ HCI(r), 6) Bzanmoneiicteue TiOp(x) ¢ Clo(r) u C(rp). Kakoe npumeHenue

naxoaut TiCly B meTamtypruu Tutana?

JIABOPATOPHOE 3AHSTHE Ne 13: «d-31eMenTsl V rpynnbby. (4 yaca)
KoHnTposibHbIE BONIPOCHI U 3a1a4H.

1. C yeM cBs3aHa, KaKk MPaBUJIO, HU3KAs KAPOCTOMKOCTh TYrOIUIaBKUX MeTaUIoB? Kak MeHsAeTcs xapOoCTOMKOCTh
metaiuioB B psinxy V — Nb — Ta? B kakux yclnoBHsX pearupyroT BaHaJWd M HHOOHIA C KHCIOPOJOM, BOJOPOIIOM,
a30ToM, rajoreHamMu? HamummunTe ypaBHEHMs yKa3aHHBIX peakiuil. biaromaps kakoMmy CBOMCTBY 3TH MeTalJIbl
MPUMEHSIOT JJIs ITOJTy4eHHs TITyOOKOro Bakyyma?

2. Kak MeHsieTcss KOppPO3HOHHAs YCTOMYMBOCTh B BOJHBIX pacTBopax B psaay V — Nb — Ta? B kakux ycioBusix
pearupyeT BaHaJUi ¢ BOJIOM, CEPHON KMCIOTOM, MJIABUKOBON KUCIIOTOM, CMEChIO a30THOW U IJIABUKOBOW KHCJIOT,
niesroubr0? Hanummre ypaBHEHNs yKa3aHHBIX PEaKIUil.

JIJABOPATOPHOE 3AHATHE Ne 14: «d-3emenTts! VI rpynnsi. Xpom». (4 yaca)

Bomnpocsl Aj1s1 caMoCTOATENbHOM MOATOTOBKH:

1. [Monoxenne xpoma, Momubnena, BodbPpama B I[IC s1eMeHTOB. OnekTpoHHBIE (QOPMYIBI U
3NEKTPOHHO-CTPYKTYpPHBIE TMarpaMMbl BAJIEHTHBIX CI0€B aToMa XxpoMa 1 noHoB xpoma (III) u (VI).

2. Coemunenust xpoma (II). Oxcum wm ruppokcun xpoma (II). KucimoTHo-ocHOBHBIE CBOWCTBA,
ycTOH4MBOCTH ruapokcuaa xpoma (II).

3. Coenunenust xpoma (III). Oxcun u ruapokeua xpoma (III). AmdoTepHble cBOWCTBA THIPOKCHIA

xpoma (III) ¢ mo3ummii TEOPUH SIEKTPONIUTUIECKON IHUCCONMAIMU W TMPOTOIUTHUECKON TEeopuu
KHCIIOT W OCHOBaHWH. OKHCIUTEIHLHO-BOCCTAHOBHUTEIbHBIE CBOWcTBa coemuHeHmin xpoma (IID),
BrusiHUE pH cpenpl Ha BU 00pa3yroMMXCs MPOTYKTOB.

4. Coemnnenus xpoma (VI). Oxcun xpoma (VI). XpomoBasg u auxpoMoBasi KHCIOTBIL. XpOMaTbl H
nuxpomatel. OKUCITUTEIbHBIE CBOWCTBA, BiIusHUE pH cpenbl Ha Bua 00pasylomIMXcS MPOLYKTOB.
KauecTBeHHBIE peakIiny Ha XpOMAaT-HOHBI.

5. IIpuMeHeHne coeTMHEHNI XpoMa.

IIpumepHBbIe 3agaHns JJIsl MMCbMEHHOW KOHTPOJILHOW padoThI:

Bapuant Ne 1
1. HanmmwTe ypaBHEHHS PEAKIHA, C TOMOIIBIO0 KOTOPBIX MOYKHO OCYIIECTBUTH CIEAYIOIINE MPEBPAIICHHUS:
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Na,CrO, — Na,Cr,0; - K,CrO4 — PbCrO,

HazoBute coemmHeHMss Xxpoma, yYaCcTBYIOIIME B TMpeBpameHusx, mo ©HomeHkiarype MIOIIAK
(amanTEpOBAaHHBIN BapHUaHT).

Hcnonb3ys monsipu3anmoHHbIC MPEICTABICHUS, TEOPETUUECKH 000CHY#Te criocoOHOCTh HOHOB conu Cr(NO;);
K ruponu3y. CocTaBbTe HOHHO-MOJIEKYJISIPHOE U MOJIEKYJIIPHOE YPaBHEHHS PEaKIMHA THIpOIn3a 3TOH COJH, a
TaKk)K€ PacCMOTPUTE TUIAPOJIM3 C TO3ULIUM MPOTOJIUTUYECKOW TEOPUM KHUCIOT U OCHOBAHMMU. YKaXuTe
opueHtupoBouHoe 3HaueHue PH pactBopa Cr(NOs); (pH>7, pH<7, pH=7).

Bapuant Ne 2

Hanumure ypaBHEHHS peakLuii, C TOMOILBIO KOTOPBIX MOYKHO OCYIIECTBUTD CJICAYIOIIME IPEBPAILCHHUSA:
CrC|3 —> Nag[cr(OH)e] —> Cr2(804)3 —> Cr(OH)3

HazoBure coenunHeHuss Xpoma, yd4yacTBYWOIIME B IpeBpamleHuax, no HomeHkiatype HIOIIAK
(amanTupoOBaHHBIN BapUaHT).

Hanumure snexTponHble (HOPMYIIBI aTOMa XpoMa, €ro HOHOB (peasIbHbIX U BO3MOXKHOI'O THIIOTETHYECKOIO),
YK@XHUTE THIBI DJICKTPOHHBIX 000s04ek uoHOB. Paccmorpute rumponu3 uona Cr (lll) ¢ mosunmii
HPOTOIUTHYECKON TEOPUU KACIOT U OCHOBAHMM.

Bapuant Ne 3

Hanumure ypaBHEeHHS peakuii, C TOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBUTD CIICAYIOIINE TPEBPAILICHHS:
K,CrO, —» K,Cr,0; — Na,CrO, — Ag2CI’O4

HazoBute coenuHeHuss xpoma, ydacTBYIOIIME€ B IpeBpamieHusx, no HomeHkiarype MIOIIAK
(amanTUpOBaHHBIN BapUaHT).

Hcnonp3ys noispru3annoHHbIE IPECTaBIEHHS, TEOPETHIECKH 000CHYHTE cTocoOHOCTh MOHOB conu MNSO, k
ruaponnsy. CocTaBbTe HOHHO-MOJIEKYJIIPHOE U MOJICKYJIIPHOE YpaBHEHMS PEaKkLUH THAPOJIN3a 3TOH coiy, a
TAaK)KE€ PacCMOTPUTE TUAPOIN3 C MO3ULMM IPOTOJUTUYECKONM TEOpUM KHUCIOT M OCHOBAaHUHU. YKaKuTe
opueHTHpOBOYHOE 3HaueHue pH pactBopa MnSO, (pH>7, pH<7, pH=7).

9KCHEPUMEHTAJUBHASA UA CT b (OIIBITHI)
1. BzammMopeiicTBrE XpOoMa C KUCIIOTAMH.
2. Coemunenus xpoma (I11).
3. Coenunenus xpoma (VI).

JIABOPATOPHOE 3AHATHE Ne 15: «d-3nementsl VII rpynnel. Mapranen». (4 4aca)

1.

2.

Bomnpocsl AJ1s1 caMOCTOATENbHON MOATOTOBKH:
[Monoxenne mapranna B [1C 31eMeHTOB. DneKTpoHHBIE (OPMYIBI M DIIEKTPOHHO-CTPYKTYpHBIE JTHArpaMMbl
BaJICHTHBIX CJIOEB aTOMa MapraHIla ¥ €ro HOHOB (PealTbHBIX U THIIOTETHYECKUX).
Coenunenus mapranna (II). Oxcun u runpoxcua maprauniia (1), ux KHCIOTHO-OCHOBHBIEC CBOMCTBA. ['maponus
coneii mapranmna (Il). OkuciIuTENbHO—BOCCTAHOBUTEbHBIC CBOWCTBa coenuHeHuit Mapranma  (I1).
KauectBennas peakiust Ha noH maprania (I1).
Coemuuenuss Mapranna (IV). Okcung W THAPOKCUA, WX KHCIOTHO-OCHOBHBIE cBoicTBa. Conm
MapraHIeBaTUCTOM KUCIOThI. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA coenuneHnid maprania (1V).
Coenunenus mapranna (VI) u (VII). Mapranmosucrass 1 MaprasueBasi KUCIOTBI, UX cod. OKUCIUTEIEHO-
BOCCTaHOBUTEINbHBIE CBOVcTBA coequHennid mapranma (V1) u (VID).
[IpuMenenre mepMaHraHaTa Kajus B MEIUITMHE U (hapMaIiim.

IIpumepHBbIe 3agaHns JJIsl MMCbMEHHONW KOHTPOJILHOM padoThI:

Bapuant Ne 1
CocraBbTe ypaBHEHHs IMOJypeakUuid (METOJOM HOHHO-3JIEKTPOHHOIO OajaHca), HA WX OCHOBE JOIUILIUTE
MIPOIYKTHI PEaKIMU U paccTaBbTe KOIQDUIIHESHTHI:
MnSQO, + PbO, + HNO; - HMnO, + PbSO, + ...
VKaKUTE OKUCIUTEb U €0 BOCCTAHOBIICHHYIO (DOpMY, BOCCTAHOBHUTEINb M €r0 OKHCICHHYIO (hOpMYy.
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Bapuant Ne 2
CocTaBbTe ypaBHCHHS TOJYPEaKIMii (METOJOM HOHHO-3JICKTPOHHOTO OajaHca), HA UX OCHOBE JOIUIINTE
MPOJYKTHI PEAKIIUU U paccTaBbTe KO3 PHUIIMEHTHL:
KMnO4 + HzS + H2804 —> MnSO4 +S+...
YKaXUTe OKUCIIUTEND U €T0 BOCCTAHOBJICHHYIO (hOPMY, BOCCTAHOBHUTENh U €I'0 OKUCIICHHYIO (hOopMYy.

Bapuant Ne 3
CocTaBbTe ypaBHCHHS TOJIYPEaKIMii (METOJIOM HOHHO-3JICKTPOHHOTO OaiaHca), HA UX OCHOBE JOIUIINTE
MIPOIYKTHI PEaKIlny U paccTaBbTe KO3 PHUIIeHTHI:
KMnO4 + FeSO4 + H2804 —> MnSO4+ Fe2(804)3 + ...
VYKaKHUTe OKUCIUTEIh U €r0 BOCCTAHOBICHHYIO JOPMY, BOCCTAHOBHUTEINb U €r0 OKHCICHHYIO (OpMYy.

9KCOEPUMEHTAJBHASN YA CT b (OIBbITHI)
1. BzamMopeicTBHE MapraHIia ¢ KHCIOTaMHU.
2. Tlomyuenue u ucciiejoBaHue CBOUCTB TUapoKkcuaa Mapranma (I1).
3. TlonydeHue v CBONCTBA MaHTaHATa KaJIHsL.
4. BrusHue cpeipl Ha CBOMCTBA MTEpMaHTaHaTa Kajvsl.

JJABOPATOPHOE 3AHATHE Ne 16: «d-3nementsl VIII rpynnel. Kenaeso. KodansT. Hukenny. (4 yaca)

Bomnpocsl Ajist caMoCTOATENbHOM OATOTOBKH:
1. OcobGennocts koHctpykimd VI rpymner TIC .M. MenneneeBa. CemeiicTBa jxejie3a U IUIATHHOBBIX

METaJIOB.

2. DnexkTpoHHBIE (DOPMYNIBI M 3IIEKTPOHHO-CTPYKTYPHBIE JIUAarpaMMbl BaJICHTHBIX CJOEB aTOMOB JKeje3a,
koOasbTa, Hukens u noHos kenesa (1, 11, V1), kobamsra (11 u 1), aukens (11 u 111).

3. Coenunenus xeneza (ll, 111, VI): momyuenne, cBolicTBa, ycTolunBOCTh. M3MeHeHNE XapakTepa THIPOKCHIOB

XKeJe3a ¢ yBEJIMYCHUEM CTEIIEHH OKUCIICHHS.

KauectBennsie peakunu Ha HoHbI xkenesa (11) u (111).

Coenunenus kodanbta (1) u (111): moxydenue, cBoiicTBa, yCTOHYHBOCTS.

Coenunenus mukens (1) u (111): momyuenue, cBoiicTBa, yCTOMYMUBOCTS.
[Ipumenenue xene3a, KOOAIbTA U HUKEIS U UX COCIMHEHHH.

2L o

HpI/IMepHBIe 3adaHudA NJas NHUCbMEHHOM KOHTpOJ’[LHOﬁ paﬁOTLI:

Bapuant Ne 1

1. Hazosute BemectBa o Homenkaarype MIOITAK (amantuposannsiii Bapuant): FEONO;, Fe,(S04)3x9H,0,
COCIz, Nl(OH)3, (COOH)2804

2. Hcnonb3ys nonsipu3anioHHbIE IIPEICTABICHUS, TEOPETUUECKH 00OCHYHTE CIOCOOHOCTH HOHOB COJU Cynb(daTa
xenesa (1) k runponusy. Hamumure HOHHO-MOJNEKYIISIPHOE U MOJIEKYJIIPHOE YPAaBHEHUS PEaKIIUH THIPOJIN3a
3TOM COJIM, a TAKXKE PACCMOTPUTE THUAPOIU3 C MO3ULUNA MPOTOJUTUYECKON TEOPUM KHUCIOT U OCHOBAHMIA.
VYkaxuTe opueHTHpOoBOYHOE 3HaueHue pH pacreopa (pH>7, pH<7, pH=7).

3. Hamumure ypaBHeHue KauecTBEHHOW peakuuu Ha uoH xeine3a (l1). IlpuBeante TpuBHanbHBIE Ha3BaHUS U
HazBaHua 1o HomeHkiarype MIOITAK (agantupoBaHHBIM BapHaHT) KOMIUIEKCHBIX —COEIWHEHHH,
BCTPEUAIOINXCS B 3TOM PEaKIu.

Bapuant Ne 2

1. HamumuTe ypaBHEHUS peakiuid, PH MOMOIIU KOTOPBIX MOXKHO OCYIIIECTBHUTH IPEBPAIICHHSL:
Fe(OH)z —> FESO4 —> FeOHSO4—) Fe(OH)3
Jnsi  OKMCIMTENbHO—BOCCTAHOBUTEIIBHOW —PEAaKUUMU  ONpefenuTe KOd(QQHUIMEHTH METOJOM HOHHO—
3JIEKTPOHHOTO OanaHca (METOJAOM monypeakiuii). HazoBure Bce BemiecTBa B IEMOYKE MPEBPALICHUH IO
nomenkitarype MIOITAK (agantupoBaHHBIN BapHaHT).

2. Hcrnonb3ys NospU3aliOHHbIC IPEACTABICHHS, TEOPETUIECKH 000CHYHTE CIIOCOOHOCTh HOHOB COJIU CYJIb(haTa
xene3a (I1l) x ruaponusy. Hamummmure HOHHO-MONEKYJSIPHOE M MOJIEKYJISIPHOE YPaBHEHUS PEaKLUU
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THIPOJIN3a 3TOH COJHM, a TAaKKe PACCMOTPUTE T'MIAPOJU3 C MO3ULMHA NPOTOIUTHYECKOM TEOPUH KHUCIIOT U
OCHOBaHHWH. YKaxXUTe OpHeHTHPOBOUHOE 3HaueHue PH pactopa (pH>7, pH<7, pH=7).

Hanumure ypaBHeHHe kadecTBeHHOW peakuuu Ha woH xene3a (1) ¢ skenroit kpossHOi conbro. [IpuBeaute
TPUBHAIBHOE Ha3BaHUE KOMIUIEKCHOI'O COEAMHEHHUS, 00Pa3yIOLIerocs B pe3yIbTaTe PeakLyy.

Bapuant Ne 3
Hazosure BemectBa mo Homenkiarype MIOITAK (amantupoBannbiii Bapuant): Fe(ClO3); (FEOH);PO,,
COOHNO3, CO(OH)Z, NiBrz.
CocTaBbTe ypaBHCHHS TOJYPEaKIMii (METOJOM HOHHO-3JICKTPOHHOTO OaiaHca), HA UX OCHOBE JOIUIINTE
MPOJYKTHI PEAKIIUU U paccTaBbTe KO3 PHUIIMEHTHI:
KMnO, + FeSO,4 + H,;SO4 — Fey(SOy)3+ ...

VYKaKHUTe OKUCITUTEIh U €T0 BOCCTAHOBICHHYIO OPMY, BOCCTAHOBUTENb U €0 OKUCICHHYIO OpMY.
Hanummre ypaBHeHne kauecTBeHHOW peakmnu Ha MoH xene3a (l11) ¢ Tmonnanarom (pomaHumaoM) aMMOHWUSL.
Hazoute obpasyromieecsi KOMIUIEKCHOE COEIMHEHNE, YKaKUTE €r0 COCTAaBHBIE YacTH.

KCHEPUMEHTAJUBHASA YA CT Db (OIIBITHI)
. B3aumMmogelicTBHe Kenne3a ¢ KUCIOTaMU.
. ITaccuBnpoBaHue xemnesa.
[Tony4yenue u cBOKMCTBAa TUAPOKCHUIOB JKETE3a,
KOOaIbTa M HUKEA.
. CBoiicTBa coeii.

UIAWN P

JJABOPATOPHOE 3AHATUE Ne 17: «d —-3aementsl I u II rpynnsl. Meas. Cepeopo. Hunk. Kagmuii.
PryTb». (4 yaca)

1.

ok

o

Bonpocsl A1 caMOCTOATEILHOM IMOATOTOBKH:
[Monoxxenne meau u cepedpa B [IC. OcoOEHHOCTh CTPOCHUS U AIICKTPOHHBIC (OPMYJIbI aTOMOB (-351eMEeHTOB |
rpynmnsl. Bo3MokHBIE W TIpOSBISiEMbIE CTEIIEHH OKHCIICHHUS. ODJCKTPOHHBIE (OpPMYIBl HOHOB, THIBI HX
000J10Y€K.
Coenunenus memu (11): okcnn, THAPOKCH], TTOTyYEeHUE, KHCIOTHO-OCHOBHBIE CBOMCTBA; cyibdar mean (I1) u
€ro OKUCJIMTEIFHO-BOCCTAHOBUTEIHHBIC CBOMCTBA HA TIPUMEPE B3anMOJISHCTBUA ¢ oauaoM kamus; KC menu
(1) — ammuakar, ruIPOKCOKOMILICKC.
Coenunenus cepedpa (1): okcun, Hurpat cepedpa (1), ramorennas! cepedpa. KauecTBeHHast peakuys Ha HOH
cepeopa (1). KC cepebpa ¢ aMMuakom, ¢ THOCYIb(haT—HOHOM.
[IpumeneHnue coeqUHEHUI MeIn U cepedpa B MeIUIMHE U (hapMallyH.
[onoxenune unnka u prytu B [1C. DnekrpoHHbIe (HOPMYIIBI aTOMOB
d-anemenroB II rpymmbl. Bo3MoXkHBIE U POSIBIISIEMbIE CTENIEHH OKHCICHUS. DICKTPOHHbBIC (GOPMYJIbI HOHOB,
THUI UX 000JIOUEK.
CoenuHeHUs LIMHKA: OKCHUII, THAPOKCHU, CyJIb(haT — OJydIeHUE, CBOWCTBRA.
Coenunenus prytu (II). Oxenn, nonyuenue, csoiicrsa. Xnopun prytu (II), momyuenue, ruaponus, ¢poronus,
aMmMoHoNM3. Amunxiopun prytu (11).
Coenunenus prytu (I): xnopun pryru (I) — monyyenue; TucponopLHMOHNPOBaHHE.
[IpumeneHne coeqMHEHUI TUHKA, KaAMUS, PTYTH.

IIpumepHbIe 3aaHNA 1J151 NTMCbMEHHOH KOHTPOJILHOH padoThl:
Bapuant Ne 1

Hanumwure ypaBHEeHHS peakLuii, Ipy MOMOIIXA KOTOPBIX MOKHO OCYIIECTBUTD CIICAYIOIINE MTPEBPAILICHHS:
Cu—> CUSO4 - (CUOH)ZSO4 - [CU(NH3)4]SO4

Hcnonb3yst nonsipu3aliioHHbIe TIPE/ICTaBICHHS, TEOPETUIECKH 000CHYHTE CIIOCOOHOCTh HOHOB con ZNSO, k

runposnsy. CocTaBbTe HOHHO-MOJIEKYJISIPHOE W MOJICKYIISIPHOE YpaBHEHUS PEaKIMU THJPOJIN3a dTOH COIH, a

TAaKXKe PAcCMOTPUTE TUAPOIM3 C MO3MLMH NPOTOIUTUYECKOM TEOPHHM KHCIOT W OCHOBAaHWH. YKaXure
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OpHeHTHpOBOYHOE 3HaUeHHe PH pactBopa (pH>7, pH<7, pH~7).
3. Hamummre ypaBHEHHS peakIluii, TPU MOMOIIHM KOTOPBIX MOKHO OCYIIIECTBUTH TPEBPAICHUS:
Hg —> ng(N03)2 —> HQQCIQ —> HgNH2C|

Bapuant Ne 2

1. Hanmmmre ypaBHeHHs peaKiiHii, C TOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBUTH CIIETYIOIIUE TIPEBPAIICHHS:
Ag — AgNO; — AgBr — [Ag(NH3),]Br

2. WVcrnons3ys NONSPU3aLMOHHbIC IPEICTABICHNUS, TEOPETHUECKH 000CHYiiTe crIocoGHOCTh HOHOB comu CuSO, K
ruapoin3y. COCTaBbTe HOHHO-MOJICKYIJISIPHOE U MOJICKYJISIPHOE YpaBHEHHS PEaKIUH THAPOJIN3a ITOH COJH, a
TaKKe PACCMOTPUTE THAPOJIU3 C MO3UIMH TMPOTOJUTUYECCKOW TEOPHM KHUCIOT W OCHOBAHWH. YKaXKHTE
OopHeHTHpOBOYHOE 3HaUeHHe PH pactBopa (pH>7, pH<7, pH~7).

3. Hamwmmmre ypaBHEHHS PEaKIHii, IPH MOMOIIN KOTOPBIX MOYHO OCYIIECTBHTb NPEBPAIICHHS:

Bapuant Ne 3

1. Hanumwure YpaBHCHUA pCaKHHﬁ, IIpU IMMOMOIIX KOTOPBIX MOKHO OCYHICCTBUTL IIPCBPALLICHUA:
Ag — AgNO; — AgCIl — [Ag(NH3),]CI

2. Wcrnons3ys MONSPH3ALMOHHBIC INPEACTABICHHUS, TEOPETHUECKM OGOCHYHTE CIOCOOHOCTh HOHOB COJH
Cu(NO3); k ruaponusy. CocTaBbTe MOHHO-MOJICKYJISIPHOE U MOJICKYJSIPHOC YPaBHEHHS PEaKIUH THIPOJIH3a
3TOM COJMM, a TAKKE PACCMOTPUTE THIPOIU3 C MO3UUUN MPOTOIUTHYECKOW TEOPUM KHUCIOT U OCHOBAHMMA.
Yxkaxute opueHTHpOoBOYHOE 3HaueHne PH pacteopa (pH>7, pH<7, pH=7).

3. Hamumure ypaBHEHHUS peaKIHid, TPU MOMOIIX KOTOPBIX MOYKHO OCYIIECTBUTH NPEBPALLCHUS:
Zn — ZnS0O, — Kz[zn(OH)4] —> Zn(N03)2—) Zn(OH)z

QKCIIEPUMEHTAJJBHASA YA CT b (OIIBITHI)

B3auMoelicTBre Meau ¢ KUCJIOTaMU.
[Momyuenue oguna menu (I).

[Homyuenue u cBoiicta runpokcuaa meau (1.
I'mapomus coneit menu (11).

[Tomyuenue okcuma cepedpa.

[Tomyuenue ranoreHnoB cepedpa.
Cepebpenue.

BsaumojelicTBre IMHKA ¢ KUCIIOTAMH.

. BzaumopeiicTBHE IMHKA CO MICI0YaMHU.
10.ITonmyuyenwne u cBOWCTBA THAPOKCHAA INHKA.
11.IMonyuyenwue cyabpuaa MUHKA.

©CoNO~WNE

8.3.9k3ameHn.

DK3aMeH N0 JIUCUUIUIMHE MPOBOAMUTCS B YCTHOUM (opme mo Omneram. Ha moArotoBky kK oTBETY
cTyneHty naetrcs 30 MUHYT. buneT coaepKuT Tpu Borpoca: 1Ba TeopeTudeckux (15 6annoB — KakIblii),
TPETHii BONPOC — MpPaKTHUYECKOe 3aJaHue (pacueTHas 3ajadya WM XUMHYecKoe yrnpaxkHenue) — (20
0aioB).

Kpurepun oueHKH 0TBeTa CTY/ACHTA HA IK3aMeHe

Xapakmepucmuka omeéema oannvl
JlaH TIONHBINA, pa3BEpHYTHIA OTBET HAa IIOCTABJICHHBIM BOIPOC,
MOKa3aHa COBOKYITHOCTh OCO3HAaHHBIX 3HaHUM 00 o0OBeKTe, 46-50
TPOSIBIISIOINASCS B CBOOOAHOM ONEPUPOBAHUH TMOHATUSIMH, YMEHUU
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BBIJICJINTh CYIIECTBEHHBbIE M HECYIIECTBEHHBbIE €ro MPHU3HAKH,
MIPUYUHHO-CIIECTBEHHBIE CBSI3HU. 3HaHue 00 o0BeKTe
JIEeMOHCTpHUpYeTCs Ha (hOHE MOHMMAHHUS €r0 B CHUCTEME JTaHHOMN
HayKH ¥ MEXIUCHUIUIMHAPHBIX cBszeil. OTBeT opmynupyercs B
TEPMUHAX HAYKH, HW3JI0KEH JIMTEPATypPHBIM SI3BIKOM, JIOTHYEH,
JIOKa3aTeJIeH, JEMOHCTPUPYET aBTOPCKYIO MO3UIIMIO CTYJICHTA.

JlaH m[OJIHBIA, pa3BEpHYTHIM OTBET Ha TMOCTAaBJICHHBIA BOIPOC,
MOKa3aHa COBOKYIMHOCTh OCO3HAaHHBIX 3HaHUK 00 0OBEKTe,
JIOKa3aTEeJIbHO PACKPBITHI OCHOBHBIC MOJIOKEHUS TEMBI, B OTBETE
IIPOCJIEKNUBAETCS YyeTKas CTPYKTYpa, JIoTUYeCcKast
MOCIIEI0BATENbHOCTh, OTpaKAIOLIasi CYHIIHOCTh PAaCKPbIBAEMBIX
MOHATHIA, TEOPUH, sIBICHUN. 3HaHUE 00 O0BEKTE NEMOHCTPUPYETCS
Ha (QoHE TOHMMaHusi €ro B CHCTEeME JaHHOW HayKd U
MEXKIUCIUIUIMHAPHBIX CBsizel. OTBET W3JI0KEH JUTEPaTypPHBIM
S3BIKOM B TepMHUHAX HayKh. MoryT ObITh OMYIICHbl HEIOYETHl B
oTpeieTICHUN MOHSTHUH, WCIIPaBJICHHBIC CTYJCHTOM
CaMOCTOSITENILHO B MPOIIECCE OTBETA.

41-45

JlaH IIOJNHBIN, pPa3BEpHYTBIA OTBET Ha IIOCTABJIICHHBIA BOIPOC,
IIOKAa3aHO YMEHUE BBIICIUTh CYIIECTBEHHBIE M HECYIIECTBEHHBIE
NPU3HAKK, IPUYUHHO-CIEJICTBEHHbIE  CBsI3u. OTBET  4YETKO
CTPYKTYpUPOBaH, JIOTMYEH, U3JI0)KEH B TEepMHUHax Hayku. OpHako
JIOMYyUICHbBl ~ HE3HAYWTENbHBIE  OMMOKM WO  HEJOYETHI,
HCIIPABJICHHBIE CTYIEHTOM C IOMOILBIO «HABOSIIUX» BOIPOCOB
IIPENogaBaTels.

36-40

JlaH TONHBIA, HO HENOCTATOYHO IIOCJIENOBATEIIbHBI OTBET Ha
IIOCTABJIEHHBIM BOIPOC, HO IPU 3TOM NOKA3aHO YMEHUE BbIIEIUTh
CYLUICCTBEHHBIE W HECYIIECTBEHHbBIE NPU3HAKK M MPUYUHHO-
cieaCTBeHHbIe CBA3M. OTBET JIOTMYEH M M3JI0KEH B TEPMHUHAX
Haykd. MoryT ObITh JomymieHsl |—2 omuOKku B OIpeleneHuu
OCHOBHBIX MOHSTHH, KOTOpPbIE CTYAEHT 3aTPyIHSAETCS HCIPaBUThH
CaMOCTOSITEIJILHO.

31-35

JlaH HEIOCTAaTOYHO IOJHBIM M HEAOCTATOYHO PA3BEPHYTHIA OTBET.
Jlornka ¥ MOCIEAOBATENBHOCTh H3JIOKEHHUS MMEIOT HAPYLIEHUS.
JlonyiieHsl OWIMOKKM B PAcKpbITUM MOHSITHHA, YHNOTpeOIeHUU
TepMuHOB. CTyIEHT HE CHOCOOEH CaMOCTOSITETIbHO BBIICTUTD
CYLUIECTBEHHBIE U HECYIIECTBEHHbIE NpPHU3HAKU M MPUYUHHO-
ciencTBeHHbIE  CBsi3U.  CTyIeHT MOXKET  KOHKPETU3HpOBATh
000O0IIEHHbIE 3HAHUS, JOKa3aB Ha I[pUMEpax HX OCHOBHBIE
MIOJIOKEHHU TOJBKO C TIOMOIIBIO Ipernojasarens. PeueBoe
oopmiieHre TpeOyeT MOMPABOK, KOPPEKITHH.

26-30

JlaH HEnmoJHBIA OTBET, JIOTUKA U TOCJIEI0BATENbHOCTh U3JI0KEHUS
UMEIOT CyLIeCTBEHHbIE HapylleHus. [lomyiieHsl rpyOble ommOKu
IIPU  ONPEJECICHUN CYIIHOCTH PACKPBIBAEMBIX NOHSATHUH, TEOPUH,
SBJICHUH, BCIIECTBUE HEITOHMMAHUS CTYJEHTOM HX CYILECTBEHHBIX
U HECYIIECTBEHHbIX NPU3HAKOB U CBsA3ei. B oTBeTe OTCYTCTBYIOT
BBIBOJBI. ~ YMEHHE  pacKpbiTb  KOHKPETHBIE  IPOSBIICHUS
00001IEHHBIX 3HAHUI He moka3zaHo. PeueBoe odopmieHnue TpeOyer
MIONPABOK, KOPPEKIINU.

21-25
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JlaH HEeNoJHBIA OTBET, MPEACTABISIOMUN COO0O0H pa3po3HEHHBIE
3HaHUS 10 TEMEe BOINpPOCa C CYIIECTBEHHBIMM OHIMOKaMu B
onpexaeneHusix. lIpucyrcTByroT (pparMeHTapHOCTh, HEJIOTHYHOCTH
n3noxeHus. CTyJeHT He OCO3HAET CBSI3b JAHHOTO MOHATHUS, TEOPUH,
ABJICHUA C JOpYTHMU 00BEKTaMH JUCHUITIINHBI. OTCyTCTBYIOT
BBIBOJIbI, KOHKPETH3allMsl M J0Ka3aTeIbHOCTh W3JIOXKeHusd. Peub
HETrpaMOTHas. HOHOHHHTGHBHLIC u YTOUYHAIOIIUC BOIIPOCHI
IpernojiaBaTenss He NPUBOJAT K KOPPEKLMH OTBETa CTyIEHTa He
TOJIBKO Ha IIOCTABJICHHBIM BOIPOC, HO M Ha JpYyrue BOIPOCHI
JUCLUIUINHBL.

He nostyuens! 0TBETHI 10 6a30BBIM BOIPOCAM JAUCHUILINHBL. 0

1-20

3a ycTHBIN OTBET Ha 3K3aMeHe CTyJeHT noiy4daer 0-50 Oanos.

CTyneHTsl, MOJYyYUBIINE B XO€ TEKYIIETO U PyOeKHOTr0 KOHTPOJst 56-100 0amioB, aBTOMAaTUUECKH
MOJIy4ar0T COOTBETCTBYIOIIYIO 3K3aMEHALMOHHYIO OLICHKY.
PesynpTHpyronias OLIEHKA CKJIAABIBAETCS 110 COOTBETCTBYIOLIEH dopmyne C ydeToM TeKymien
YCIIEBa€MOCTH, PE3Y/IbTaTOB PYOEIKHBIX aTTECTALUI U YCTHOI'O OTBETA HA K3aMEHE.

IIxana nTorosom aKaﬂeMquCKOﬁ yCieBacMOCTH CTYACHTOB IO JUCHUIIINHE

Cucrtema ounenok COI'Y
Popma Cymma Ha3panmue
KOHTPO.JI 0aj10B
86 - 100 OTJIUYHO

71-85 XOpPOIIIO
OK3aMeH

56-70 YIOBJIETBOPUTEIHHO

0-55 HeynoBierBoputenbHO
JausT 56-100 3auTeHo

0-55 Hezauteno

BOl'[pOCLI K 3K3aME€HY N0 JTUCHHUIIJINHE ((HCOpFaHI(I'—leCKaﬂ XHUMHUA»
1. Baxkwneiimue Kacchbl HCOPraHNYCCKUX coequHeHuil. IloHsATHA OKCHJa, KHCJIOThI, OCHOBAHUA U

COJIM € TOYKH 3PCHUSA TCOPHU 3J'ICKTpOJ'IHTPI‘I€CKOI>i JUCCcoranuu. I'eneTnueckas CBSI3b MCXKOY
Kj1aCCaMH HCOPraHN4YCCKUX COCI[HHGHHPJI.

2. Bopopoa. Haxoxnaenue B npupojie. [lonyuenue, cBoiicTBa 1 mpUMeHEHHE BOI0pO1a; (hU3NYecKHe
1 Xxumudeckue cBorictBa. Ocoboe mosoxkeHue Bojgopoaa B Ileproanyeckoit cucteme 3JIeMEeHTOB.
Usotomns! Bomopona; CTpoeHue 1 cBoiicTBa noHa ruapokconust H3O'. Mion H u ocHOBHBIE THITBI
THJIPUJIOB.

3. Kucnopox (obmias xapakTepucTuka, CTpOe€HHE, CIIocoObl MOMy4YeHus1, PrU3ndeckre U XUMUYECKHe
cBoiictBa). Okcunpl. O30H (MOTyYeHUE, CTPOCHHE, CBOMCTBA U TpuMeHeHue). O30HUIbI.

4. P-snementst VIII rpynmbl. DnekTpoHHass KOHQUrypauus, BETHYMHBI DPAJUYCOB U SHEPIHH
MOHM3AIMM aTOMOB OJaropoaHbIX ras3oB. [lonydeHue, crpoeHue, CBONCTBA OJIaropoHbBIX ra3oB.
[TpumeHeHne 6I1arOPOIHBIX Ta30B.

5. P-snements! VII rpynmsl. 3aKOHOMEPHOCTH B U3BMEHEHUU AJIEKTPOHHON KOH(UTYpaly, BETUYHH
paguycoB, SHEPIrUU UOHU3ALUU, CPOJICTBA K DIIEKTPOHY, JIEKTPOOTPULATEIBHOCTH, XapaKTEPHBIX
cTerneHel okucieHus atomoB. OcoOeHHOCTH (pTopa. XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB.
CpaBHuTENbHAs XapaKTEPUCTHKA.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

X70p, puzndeckue 1 XUMHUECKUE CBOMCTBA, XapaKTEPUCTUKA OCHOBHBIX COSAMHEHUIA.
lanorenoBomopoabl. CrocoObl TMONIydeHUST W CBOICTBA. 3aKOHOMEPHOCTM B H3MEHEHUU
KHUCJIOTHBIX U BOCCTAHOBUTEIBHBIX CBOMCTB rajioreHoBoa0poiHbIx kuciot (HI).

Kucnoponnele coequHeHHs] TajJOreHOB. 3aKOHOMEPHOCTH B CTPOCHMHM M CBOWCTBAaX OKCHJIOB.
CrnocoOpl monyuyenusi. M3menenue crpoenus u cpoiictB B psgy HI'O-HI'O,—HI'Oz-HI'Og:
TePMHUUYECKas YCTOMYMBOCTb, OKHCIUTEIbHBIC, KHUCIOTHO-OCHOBHbIE cBoMcTBa. ComocTaBieHHE
YCTOMYMBOCTU U OKUCTUTEIBHBIX CBONCTB KHCIOPOIHBIX KUCIOT TaJIOT€HOB.

P —snementsl VI rpynnel. CpaBHHUTENbHAA XapaKTEPUCTHKA. 3aKOHOMEPHOCTH B H3MEHEHUU
ANEKTPOHHON KOH(UTYpaIy, BEIMYUH PAIAyCOB, SHEPTUU MOHHU3AIMH, CPOJICTBA K DIIEKTPOHY,
XapaKTepHBIX CTENEHEH OKHUCIICHHUS, JJIEKTPOOTPULIATEIBHOCTH M KOOPJIMHAIMOHHBIX YHCel
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU (DU3MUECKUX CBOWCTB MPOCTHIX BEIIECTB.

P —snementsr VI rpynmel.  Bomopomubeie coenunenus. Ilapamerper momekyn HoD (mmnHa 1
SHEPTUsl CBS3HM, BAJCHTHBIA YroOJ), 3aKOHOMEPHOCTH W3MEHEHHS (PU3NYECKUX CBOHCTB
(IMTIONBHBII MOMEHT, PHEPrus AUCCOIHMAlMU, TeMieparypa ¢azoBeix nepexoaoB). CoequHeHU
CEpPBI C BOAOPOJIOM.

CoenuHeHus XalbKOT€HOB C  KucilopoaoM. Kucnoponacoaepikaiue COEIUHEHUS — CEphL.
CornoctaBieHue cTpoeHust U cBOMCTB okcuaoB D02 u 30;3. YcnoBus okucienus SO, B SOs.
Oxkcokucnotsl HoSO3 1 H,SO4: cTpoeHne aHnOHOB M XUMHUUYECKHE CBOMCTBA.

[Toydenue, cTpoeHWe W OKuciaHTenbHBIE cBoiicTBa HpSO,. Tepmuyeckas yCTOHYHBOCTH
cynabgatoB. CoOIOCTaBIEHUWE CHIIBI KHCIOT, TEPMHUYECKOM YCTOWYMBOCTH W OKHCIUTEIbHON
akTUBHOCTHU OKCOKUCIOT HoSO3 1 HySO4.

P—anemenTsl V rpynnbl. 3aKOHOMEPHOCTH B U3MEHEHUU JJIEKTPOHHON KOH(PUTYpalliy, BETHUYNH
paguycoB, SHEPrMM HOHHU3ALUU aTOMOB, CPOJICTBA K JJIEKTPOHY U DJIEKTPOOTPULIATEITHLHOCTH.
XapakTepHble CTENEHH OKHUCICHHS U KOOpAMHALMOHHBbIE unciaa. (OCHOBHBbIE NPUPOTHBIC
COCIIMHEHMU S, PUHITUITHI TIOTYUYSHUS U3 HUX a30Ta, (hocdopa, MBIIIbIKA, CYPbMBI, BACMYTA.
CtpoeHre M 3aKOHOMEPHOCTH B M3MEHEHHH (PU3UYECKHX M XUMHUYECKHX CBOMCTB BOJOPOJIHBIX
coenunennii DHs. Ilomyuenue W CBOMCTBa amMMHuaka: aBTOMOHHU3AIUS, PEAKIIMU 3aMEIICHUs,
aKUenTopHble (MPOTOIMTUYECKOE B3aMMOJCICTBHE C BOJOM), JOHOpHBIE (0OpazoBaHUE
aMMHaKaTOB) U BOCCTAaHOBMUTEJIbHBIE CBOMCTBA. TepMuueckas yCTOMUMBOCTH COJIEH aMMOHUS -
bocdartos, XI0pUI0B, CyTb(})AaTOB, HUITPATOB, HUTPUTOB.

A3zoT, obmas xapakrtepucthka. CoeIuHEHHUs a30Ta C BOJOPOJAOM, MOJy4deHHE, (PU3HUECKUe U
XUMHUYECKHUE CBOKCTBA.

Kucnoponcoaepxkaiiue coenrHeHust azora. [lomyueHnue, coctaB, CTpOEHUE M 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB OKCHUJIOB a30Ta. TepMHUecKoe pa3ioKeHNEe HUTPATOB METAJIIOB.

[Tomydyenue, comocraBieHue crpoeHus U cBoicTB azoructod HNO; u azotnoit HNOj3 kucnor:
TEPMOJIMHAMHUYECKAsl YCTOMUYUBOCTh, KUCIOTHBIE U OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA
BOJHBIX PACTBOPOB. 3aBHCHMOCTh COCTaBa MPOJYKTOB B3aWMOJEHCTBUSI a30THOM KHCIOTHI C
MeTauiamu oT KoHueHtpauuu HNO3z u npupoisl Metasia.

DJIEMEHTBl TMOJATPYNIbl  MbIIbsKa. (OCOOEHHOCTH KHCJIOTHO-OCHOBHBIX M  OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX CBOWCTB OKCOCOCTUHEHHI MBIIIbsAKA, CypbMbl W BucMyTa. OOriue
TEHJICHIIMYA B N3MEHECHUU CTPOCHHS M CBOMCTB OKCHUIOB U OKCOKHUCIIOT P- AJIEMEHTOB 5—01 TPYIIITbI
[Tepuoanyeckoit cucTeMbl (KHCIOTHO-OCHOBHBIX M OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX ).

®ochop, puznueckne U XMMUYECKHE CBOWCTBA, OCHOBHBIE coeiMHEeHUs. Ponb coeuHenuii azoTa
u ¢ochopa B dKonoruM U B OMOIOTHYECKUX TMpolieccax. lIpuMeHeHne MpPOCTHIX BEUIECTB pP—
AJIEMEHTOB V TPYIIIBL.

P—anemenTst IV rpynmbl. 3akOHOMEPHOCTH B M3MEHEHUH 3JIEKTPOHHON KOHPUTYpaIli, pa3MepoB
aTOMOB, SHEPIHUM HOHH3AIMH, CPOJICTBA K DJIEKTPOHY, JIEKTPOOTPUIIATEILHOCTH, XapaKTEPHBIX
CTENEeHEeN OKHCIICHHUS] U KOOPAMHALIMOHHBIX 4YHcesl aTOMOB. OCHOBHBIE MPUPOJHBIE COCTUHEHUS,
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31.

32.
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IIPUHLMUIIBI TIOJYYEHHMs] M3 HHUX YIJIepoJa, KpEMHHMs, I'eépMaHusd, 0JI0Ba, cBUHUA. IIpumenenue
IIPOCTBIX BELIECTB.
P—anementel IV rpynmnel. @usndeckue U XMMUYECKHE CBOMCTBA MPOCTBIX BELIECTB. YIVIEPOZ,
¢u3nyeckue U XMMHUYECKHE CBOMCTBA, OCHOBHbIe coequHeHus. Ctpoenue u cpoiictBa HpCOs.
TepMonnHaMuyeckasi yCcTOMUYMBOCTh KapOOHATOB.
P—anementer IV rpymmel. Kpemuwuii, ¢usndeckue W XUMHUYECKHE CBOMCTBA, OCHOBHBIC
coequnenus. Ctpoenue u cBoiictBa Si0,. ComnocraBienue crpoenust U cBoicTB CO; u SiO,
KapOOHATOB U CWIIMKATOB. OCHOBHBIE THUIIbI CTPYKTYpP CUIMKATOB.
DJeMeHTHl MOATPYIIBI TepMaHusi, (U3MUECKUE W XUMHUYECKHE CBOMCTBA IMPOCTHIX BEILIECTB,
OCHOBHBIE COCIUHEHUSA. 3aKOHOMEPHOCTM B H3MEHEHHM CTPOCHMS M XHMHUYECKUX CBOMCTB
OKCUIOB U ruApokcuaoB Ge, Sn u Pb (TepmoamHamuueckass yCcTOHYMBOCTh, KUCIIOTHO-OCHOBHBIE
Y OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbIE CBOMCTBA).
p—anemenTsl 11 rpymnmel. 3aKOHOMEPHOCTH B U3MEHEHUU AJIEKTPOHHON KOH(PHUTypamuu, pa3MepoB
aTOMOB, DHEPIMM MOHU3ALMHU, CPOJCTBA K 3JIEKTPOHY, IEKTPOOTPHULATEIbHOCTH, XapaKTEPHbIX
CTENEHEW OKMCIEHUS U KOOPJIMHALMOHHBIX yucesl aToMoB. OCHOBHBIE IPUPOJIHBIE COEAUHEHMUS,
HOPUHIUIBI TOJIyYEHUs] U3 HUX O0pa, alfOMUHMS, TalUs, UHAMS, Tauns. [IpuMeHenne mpocThix
BEILECTB.
bop, ¢usnueckue M XHMMHUYECKHE CBOMCTBA, OCHOBHBIC COCIUHEHHUs. XapaKTepHbIE CTENEHU
OKHCIICHHSI W KOOpPJMHAIMOHHBIE uucia Oopa. Kpucrammmyeckas CTpykTypa, (HU3MYECKHE H
XUMHUYECKHe cBoiicTBa Oopa. [lomyuenue, crpoenue, cBoiictBa audopana BoHg.
[Tony4yenue, Qu3nueckue W XHUMUYECKHE CBOWCTBA ATIOMHHHSA, TaUTUS, WHAWS W TaJUIus.
3aKOHOMEPHOCTH B CTPOEHUHM, TEPMHUYECKOH YCTOMYMBOCTH, KHCIOTHO-OCHOBHBIX U
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB COECIMHEHHU p—aneMeHTOB III rpymmel B crenenun
OKUCJIEHHA +3: OKCUIbI, THAPOKCUABI, TAJIOTCHHIBI.
S—3JIEMEHTHI. 3aKOHOMEPHOCTH B U3MEHEHUH AJIEKTPOHHBIX KOH(MUTYpAIUi, BEIMYUH PaInyCOB,
SHEepruil HMoHu3alMKU aroMoB. OCOOEHHOCTH JUTHS. OHEpPrus KpUCTAJUIMYECKOM peIleTKH,
¢uznyeckue M XUMHUYECKHE CBOMCTBAa MNpOCThIX BemecTB. OCOOEHHOCTH B3aUMOJIEHCTBUS
LICJIOYHBIX METAJUIOB C BOJOU 110 PAAY JIUTHUH — LE3UM.
3aKOHOMEPHOCTH B CTPOECHHWU U CBOWCTBAxX (TepMHUYECKas yCTONYMBOCTBH, KMCIOTHO-OCHOBHBIE
CBOWCTBA) OCHOBHBIX THIIOB COEJMHEHHUIH: OKCHIOB, MEPOKCHAOB, THIAPOKCHJIOB, KapOOHATOB,
raioreHn7ioB. OCOOEHHOCTH KOMIUIEKCHBIX COEIUHEHHWH IEeJOYHBIX 3yeMeHToB. [lomydenue
LIEJIOYHBIX METAIIOB U3 IPUPOAHBIX COeAVMHEHUM. IIpuMEHEHHe IIETOYHBIX METAUIOB U HX
COCIMHEHUM.
bepumnii, ¢usznyeckne M XHMMHUYECKHE CBOMICTBAa, OCHOBHBbIE COeIuWHEHMA. [IpuMeHeHue
Oepuiins, MarHus U EJI0YHO3EMENIbHBIX AJIEMEHTOB.
OOmas xapakrepuctuka d —5IeMEHTOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHU 3JIEKTPOHHBIX
KOH(HUTypanuii, paguycoB, DJHEPruid HMOHH3AIMU, XAPAKTEPHBIX CTEMEHEHW OKHUCICHUS |
KOOPJAMHALIMOHHBIX YHCE aTOMOB.
d-onementsr Il rpynmbl. JlanTaHOMIBI M aKTHHOWABL Pemko3emenbHble 3yeMeHTH (P3D).
JlantanugHoOe cokarme. Xumudeckue cpoictBa P3D. 3akoHOMEpHOCTH B CTPOEHUHU U CBOWMCTBAX
OKCHJIOB, THIPOKCUAO0B. CXOICTBO U paznuuue XxuMun P39 1 311eMeHTOB 2-0M TpyIIIbL.
AKTUHUHA U aKTUHUIBL. 3aKOHOMEPHOCTH B M3MEHEHHUH 3JIEKTPOHHOW KOH(UTrypaluu, paanycos,
SHEPIUil MOHU3ALMH, XAPAKTEPHBIX CTENEHEH OKHUCIICHMS, KOOPAMHAIMOHHBIX YUCEN aKTHHHS U
aktuHugoB. Iloarpynmel Topus u  Oepkius. I[lomydenue, ¢Qusnueckue u  XUMHYECKUE
(B3auMoieliCTBHE C KUCIOTaMH, LIeJI0YaMU, HEMETAJUIAMH) CBOMCTBA MPOCTHIX BEIIECTB.
d-onementsr IV rpynmel. ComocTaBieHHe 3JEKTPOHHBIX KOH(UTypamui, BEITHYUH PaIdycoB,
SHEPIrUi MOHU3ALMM, XapPAKTEPHBIX CTENEHEH OKHUCIICHMS, KOOPAVMHAIMOHHBIX YHCEN aTOMOB P-
3JIeMEHTOB U d-37eMeHTOoB 4-oii rpynmnsl. [IpupoHble coeMHEeHNus, TOTYyYeHUEe U CONIOCTaBIICHUE
bu3NYECKUX U XMMHUYECKHUX CBOMCTB MPOCTHIX BellecTB d-37€MeHTOB 4-0i1 IpyIIIbI.
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45,
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d-osnementsr V rpymmbl. CONOCTaBICHUE AIIEKTPOHHBIX KOH(MUIYypalui, BEJIWYHMH PaIuycoB,
SHEepPruil MOHU3ALMH, CTEIIEHEH OKUCIEHMsI, KOOPAMHALIMOHHBIX YHUCENI aTOMOB P-3JIE€MEHTOB U d-
aJIeMEHTOB 5-oii Tpymmbl. [IpupogHsie coeauHeHHs] d-3IEMEHTOB 5-0H TPYIIIBI, MOJyYEHUE,
IpUMEHEeHHE, PU3NUECKUe U XUMUYECKHE CBOMCTBA MTPOCTHIX BELIECTB d-3J1EMEHTOB 5-0 IPYIIIIHL.
d-snementsr VI rpynmbel. ConocTaBieHUE 3JICKTPOHHBIX KOH(UTypalmi, BEIHYUH PaIUyCoB,
SHEPruil MOHU3ALNHU, XapPAKTEPHBIX CTENEHEHW OKHUCIICHUS, KOOPAWHALMOHHBIX YUCEJ aTOMOB p-
37eMeHTOB H d-31eMeHTOB 6-0if rpymmbl. CpaBHEHHE XHMHUYECKUX M (U3WYECKHX CBOMCTB
npocThIX BemecTB d - 31eMeHTOB 6-0if rpymnmnbl. VX mosyueHue U3 NPUPOAHBIX COEIMHEHUH U
IIPUMEHEHUE.

XpoM, ¢pu3ndeckue U XUMUYECKHE CBOMCTBA, OCHOBHbIE coeluHeHHs. CONOCTaBIeHNE KUCIOTHO-
OCHOBHBIX, OKUCIIUTEIbHO-BOCCTAHOBHUTEIILHBIX CBOMCTB coequuenuit xpoma B psaay Cr (VI)—Cr
(nnp—=Cr (11).

d-onementsr VII rpynmnbl. CpaBHUTENBbHAs XapaKTEPUCTHKA 3JICKTPOHHBIX KOH(HUTyparmi,
BEJIMYMH  PAaJWyCOB, DOHEPrui  HOHM3ALMM, XapaKTEPHBIX  CTCNEHEH  OKUCICHMUS W
KOOpPJMHAIIMOHHBIX YHUCEJl aTOMOB pP- 3JIEeMEHTOB U d-anemeHTOB 7-0i1 rpynmbl. [Ipupoanbie
COEJIMHEHUS, MoJIyuyeHHe, (Pru3nyecKkue, XMMUYECKHE CBOMCTBAa U MPUMEHEHHUE MPOCTHIX BEILECTB
d-aneMeHTOB 7-0¥ rPyIIIIBL.

Mapranen, ¢usnueckue W XHUMHUYECKHE CBOicTBa, coeauHenus wmapranua (I, IV, VI, VII).
ConocrapieHue CBOMCTB COEUHEHUI MapraHiia ¢ pa3InyHbIMU CTETIEHSIMU OKUCIICHHUS.
OneMeHThl Tpuajabl xkenesa. 3d meMeHThl — )Kene30, KoOanbT, HUKeIb. CpaBHEHUE JIEKTPOHHOM
KOH(QHUTypauu, paauycoB, SHEPrUil HMOHU3AIMH, XapaKTEPHBIX CTENEHEH OKHUCICHHS W
KOOpJAMHALIMOHHBIX YHCE]I AaTOMOB J3TUX 3JeMEHTOB. IIpuponHble coenMHEHHs, NOJydYEHUE,
IIPUMEHEHNE U CBOMCTBA IIPOCTHIX BEUIECTB. DeppOMarHeTU3M.

ComnocraBneHue CTpOeHHs M XUMHUYecKuX CBOMCTB coeauHeHuit Fe, Co, Ni co creneHsto
okucienus II u IIl. CpaBHEeHUE CTpOEHMSI U CBOMCTB KOMIUIEKCHBIX (LMAHUABI, aMMMAKAaTBhl,
raJIOTeHU/Ibl) COEIMHEHUH KeTe3a, KoOaabTa, HUKeIs.

4d-u  S5d-snmeMeHTBI: pyTEHWH, POAWHA, MaUIaAuid, OCMHH, HPHIWHN, IUTaTHHA. [IpUpojHbIe
COEIMHEHUs, OJyYeHue, IpUMEHEeHHEe, (PU3MUECKUEe U XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB.
d-anementsl | rpymisl.

ComnocraBneHre HIEKTPOHHBIX KOH(UIypauui, BeIMYUH pPagUyCcoB, HHEPrUH HMOHM3ALUH,
XapaKTEepHBIX CTENEHEW OKHUCIEHHS W KOOPAMHALIMOHHBIX YHCENT aTOMOB S-3JIEMEHTOB U d-
asieMeHTOB 1-o#f rpynmsl. [IpupogHble coennHeHMs, MOJIy4YeHUe, MpUMEHEeHHe, (pu3nuecKkue u
XUMHUYECKHE CBOICTBA, POCTHIX BelleCTB d-371€MEHTOB 1-0i TPYIIIBI.

d —nementsl | rpynnel. Meap, husuueckue U XUMHYECKUE CBOICTBa, OCHOBHBIE coeanHenust (I,
).

KommnekcHble coenuHenust d-aneMeHTOB 1-0oM rpynmbl (aMMHAaKaThbl, [IUAHUIBI, TaJIOTE€HH]IB):
KOOpPJIMHAIIMOHHBIE YUCIIa, 3aBUCUMOCTh ()OPMbI KOOPIMHAIIMOHHOTO MOJUA/Ipa OT AJIEKTPOHHOU
KOH(UrypalMy HEHTPaJbHOIO aToMa W MpHupoisl juranjga. CTpoeHne U CBOWCTBA COETUHEHUN
anemeHToB Cu, Ag, Au B BBICHIMX CTEMEHIX OKUCICHUSI.

d—anementsr Il rpymnmbl. ComocTaBieHHE 3JEKTPOHHBIX KOH(UIypanuil, paanycoB, dHEPruit
MOHU3ALMY, XapaKTEPHBIX CTENEHEH OKHUCIEHUs, KOOPIANHAMOHHBIX YUCET aTOMOB S-3JIEMEHTOB
u d-anemenToB 2-oii rpynmnsl. [Ipupoanbie coeanHeHus, MOTydYeHUe, TpUMeHeHue, Gu3ndeckue u
XUMHUYECKHE CBOMCTBA INHKA, KaIMUs, PTYTH.

d-onementer Il rpynmbel: oOmias XapakTepuCTHKA, (U3MYECKHE M XUMHYECKHE CBOWCTBA.
KommekcHble coeanHeHus d-31eMEHTOB 2-OM TpYNIbL: aMMHAKaThl, TAJOT€HH]IbI, ITHaHH]IBI.
[IpuMeHeHne coeqMHEHUI IUHKA, KaJAMUs, PTYTH.
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HpHMeprIe IK3aMCHAIIMOHHbIC OMJIEeTHI 110 AUCIHHUIIINHE
«Heopra}mquKaﬂ XUMMUS»

Munucmepcemeo obpazosanust u nayku Poccutickoii @edepayuu
DedepanvHoe 20¢yoapcmeeHHoe 010dHcenHoe 06PA3068aAMENbHOE YUPEINCOeHUe BbICULe20 00PA308aAHUS
«Cegepo-Ocemunckuii 20cyoapcmeentulil yHugepcumen
umenu Kocma Jlesanosuua Xemaeypoea»
KA®EJIPA OBILEN 1 HEOPTAHMYECKOM XUMUHN
OK3AMEH 1no gucimmmae «<HEOPTAHUYECKAS XMW S»
Hamnpasnenne noarotosku 6akanaspuata 44.03.05 Iegarornaeckoe o6pazoBanue (¢ IByMs IpOGUISIMU ITOATOTOBKH),
2 cemecTp

BUJIET Ne 1

1. Bomopox. Haxoxmenne B npupose. [lonydenne, CBOMCTBA U IPUMEHEHHE BOIOPO/A; (PHU3HUECKHE
1 XuMHYeckue cBoictBa. Ocoboe monoxeHne Bomopoaa B Ileprogmdeckoi cucTeMe 3JIEMEHTOB.
U3zotonsl Bogopoaa; CTpoeHue U cBoiicTBa noHa ruapokconus HyO'. Mon H u ocHOBHBIE THIIBI
ruapuaoB. (15 6amios)

2. d-snementsr I rpynmel. JlaHTaHOWABI W aKTHHOWABL PeaxozemenbHble dmeMeHTH (P3D).
JlantanugHoe cxarne. Xumudeckue cBorictBa P33. 3akoHOMEpHOCTH B CTPOGHHWU U CBOMCTBaX
OKCHJIOB, TUAPOKCUAOB. CXoAcTBO W paznmuue xumMuu P30 u snementoB 2-oif rpynmsl. (15
0aToB)

3. Hanucars ypaBHeHHUsI peakiuuii U yPaBHATH HOHHO—AJIEKTPOHHBIM METOJIOM.
a) cynbdara xpoma(lll) ¢ mepokcumom Boopo/Ia B MICIOYHOM cpene
0) nmepMaHraHara Kajus ¢ HOAMI0M Kaius B kucioi cpene. (20 6ansioB)
3aB. kadenpoi, TOIeHT JL.M.KybGanosa

Munucmepcmeo obpazosanus u nayku Poccuiickoti @edepayuu
DedepanvHoe 20Cy0apcmeeHHoe 0I00HCeNHoe 00PA3068AMENLHOE YUPENCOCHUE BbICULE20 0OPA306AHUSL
«Cesepo-Ocemunckuii 20cyOapcmseentblil YHUSepcumen
umenu Kocma Jlesanosuua Xemazyposa»
KA®EJIPA OEHlEI71 U HEOPT AHUYECKOM XMIU
DK3AMEH 1no aucimmumue «<HEOPTAHUYECKAS XUMU»
Hanpasnenne noarorosku 6akanaspuata 44.03.05 I[lexarornveckoe oopasoBanue (¢ AByMs IpOQUISIMHU TIOATOTOBKH),
2 cemecTp

BUJIET Ne 2

1. p-snementst VIII rpymmel. DieKTpoHHAsw KOHQUTypainus, BEJIHMYHUHBI PaJUyCOB W DHEPrHU
MOHU3AMM aTOMOB OJjaropoAHbix rasos. [lomydeHue, crpoeHue, cBOWCTBa OJIaropoAHbBIX ra3oB.
[Tpumenenue O1aropoHbIX razoB. (15 6amioB)

2. d-osnementsl IV rpynmel. ConocTaBieHHe AJICKTPOHHBIX KOH(PHIYypalMid, BEIUYHUH PaJUyCOB,
SHEPruil MOHM3AIMH, XapaKTePHBIX CTENEeHEW OKHCIICHHs, KOOPAWHAIIMOHHBIX YHCENl aTOMOB p-
35IeMeHTOB U d-311eMeHTOB 4-0i rpynnsl. [lpuponHsie coeqUHEHUS, TTOIyYeHHE U CONIOCTABIICHNE
(U3MUECKUX ¥ XUMHYECKMX CBOMCTB NPOCTHIX BemecTs O-anemenToB 4-oif rpynmsl. (15 6aos)

3. CocraButh ypaBHeHHMA  cheayromux peakguid. KoadduumeHntst B OKHUCINTETBHO—
BOCCTAaHOBUTEJBHBIX PEaKIUsIX, NPOTEKAIONIMX B BOJIHBIX pAacTBOpax, pacCTaBHTh HOHHO—
AJIEKTPOHHBIM METOIOM:

a) IepOKCHa BOJOPO/Ia C HOIUIOM KaJlis B KHCIIOH cpere.
0) «uapckoif BOIKM» ¢ 3070ToM. (20 OaysioB)

3aB. kadenpoii JLM. KybanoBa

Munucmepcmeo obpazosanust u nayku Poccutickoti @edepayuu
DedepanvHoe 20cyoapcmeeHHoe 0I0xHcenHoe 00pa308amenbHOe YUpexrcoeHuUe BbiCUle20 00PA306aHUs
«Cesepo-Ocemunckuii 20cy0apcmeentblil YHUsepcumen
umenu Kocma Jlesanosuua Xemazyposa»

KA®EJIPA OBIIEN 1 HEOPT AHMYECKOM XUMIU
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OK3AMEH 1no gucimmmae «<HEOPTAHUYECKAS XMW S»

Hamnpasnenne nmoarorosku 6akanaspuara 44.03.05 [enarornueckoe o6pazoBanue (¢ JByMs IPOQIISIMU OATOTOBKH),

2 cemecTp

BUJIET Ne 3
P-onementsl VII rpynmel. 3aKOHOMEPHOCTH B M3MEHEHHH 3JCKTPOHHOH KOH(HTypauuw,
BEJIMYUH PaJuyCOB, SHEPTUU MOHU3ALUHU, CPOJACTBA K BJIEKTPOHY, 3JICKTPOOTPULATEIBHOCTH,
XapaKTepHBIX CTENeHed OKucieHus atomMoB. OcobeHHoCTH ¢(Topa. XWMHUECKHE CBOMCTBA
NpoCThIX BeniecTB. CpaBHUTENbHAS XapakTepucTuka. (15 6amios)
d-anementst V rpynmnbel. ComocTaBieHne 3JIEKTPOHHBIX KOH(DUTYPAIUid, BSTHYHH PaIUyCOB,
SHEPruil HOHU3ALNH, CTEIICHENH OKUCIEHUS, KOOPIANHAMOHHBIX YHCEJl aTOMOB P-3JIEMEHTOB U
d-smemeHTOB 5-0it rpynmbl. [Ipupoausie coeauteHus d-2IeMeHTOB 5-0i TPYIIIBI, MOAYUICHHUE,
MpUMEHEHUE, (PU3NIeCKre M XUMHUYECKHE CBOMCTBA MPOCTBHIX BEIICCTB d-2IIEMEHTOB S5-0i
rpynmsl. (15 6amioB)
OcymecTBUTE IpeBpalleHus, 0003HaYMB COCTOSIHUS BEIIECTB U Ha3BaB MPOILYKTHI:
KMnO, - MnSO, — Mn(OH), -»MnO, (20 6amoB)

3aB. kadenpoi JL.M Kyb6anosa

8.4. TectoBble 3ananusi. Kpurepuu popMupoBanusi OneHoOK.

[IpoBenenne pyOeKHBIX KOHTPOJIBHBIX paboOT M (hOPMHPOBAaHKHE OLIEHOK MO TECTOBBIM 3aJaHUSM
npoBoAuTcs B coorBeTcTBUU C [lonoxenuem o OamibHO-pedTHHTOBOI cucteme COI'Y.

IIpuMepbI TeCTOBBIX 3aIaHUIA 1JIsI KOHTPOJIsI 3HAHUI, MOATOTOBKH
K pyOeKHBIM aTTecTAlMsM.

OxucauTtens — 3TO aTOM, MOJIEKYJIa WIM HOH, KOTOPBII
YBeNMUUBAET CBOIO CTENEHb OKUCIEHUS
IIpuHUMAaET 3J1EKTPOHBI

Oxucngercs

OTILaeT CBOMH DJICKTPOHBI

B kaxoii cpezie MpOBOIMIOCH BOCCTAHOBJICHHE TIEPMaHIaHaTa KaJlksl, €CJIM PacTBOP 00eCIBETHIICS?

B neiftpanbsHoit
B kucoit

B cuibpHO 1Ie104HOM

Vkaxure Ha60p BCIICCTB, BKHIOLIaIOHII/Iﬁ TOJIBKO TUIIMYHBIC OKHUCIIUTCIIN:
KMnO4, 02, chr207, Mn207, HN03

KNO,, H,SO,, SO,, KCIO,, O,

F,, H,S, HNO3, KMnQO,, H,0,, Br,

B kakoii cTerneHr OKUCIICHHUS TMOJIy4YaeTcsl MapraHel] Ipu BOCCTAHOBJIEHWHU IIEPMaHTraHaTa Kajlud B HEHTpaJbHOMN

cpene?
2+
3+
4+
6+

3anuIuTe ypaBHEHUE peakui THAPOIIN3A U YKAKUTE XapakTep cpelibl Juid pacTBopa Na,SOs:
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pH<7
pH=7
pH>7
pH=7

3anuimTe ypaBHEHHE peakiiuil THAPOIIN3a U YKaXUTE Xapaktep cpensl st pactBopa CuCly:

pH<7
pH="7
pH>7
pH=7

3anuimTe ypaBHEHHE PEaKIUK THAPOIIN3A H YKKUTE XapakTep cpeabl st pactBopa NH,CI:

pH<7
pH=7
pH>7
pH=7

OHpCZICJ'H/ITC CTCIICHb OKHCJICHHMA MW KOOPpAMHAIIMOHHOC YHCIIO KOMHJICKCOO6pa3OBaTCJ'IH B KOMIIJICKCHOM

coemunennn K[Co (NO,)4(NHs),].
(-1,6)

(0,4)

(_21 6)

(+3, 6)

(+3, 4)

Kakas u3 popmyn coorBeTcTBYyeT Ha3BaHmio rekcannanodeppar (11) xamms:

Ks[Fe(CN)e]
Ka[Fe(CN)e]
Ks[Ni(CN)e]
K4[Co(CN)]

CymmMa ko3¢ ¢unmenToB B ypaBHenuu peakiuu KI + KMnO, + H,SO, — |, paBna

37
25
43
41
51

XJIOP B PEAKITUSIX MOXKET OBITh
OKHUCIIATEIIEM

BOCCTaHOBUTEIIEM

Y OKHCIUTENIEM U BOCCTAaHOBHUTEIIEM
HE MOXET OBITh BOCCTAHOBHUTEJIEM
HE MOXET OBITh OKHCIUTEIIEM

B peaxmuu: KMnO, + HCl(kxoH11.) —
3

4
6
5

B MOJICKYJIC Oz KpaTHOCTB CBA3U paBHA
1

MapraHel] IpUuHHUMACT .... SJICKTPOHOB!
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O wiN

[Tpn cmemMBaHUM BOAHBIX PACTBOPOB CyJIb(aTa aTIOMUHUS U KapOOHATa KaJlusl B OCAaJIOK BHIIAJaeT
KapOOHAT aTFOMHHHUS

cynbdar xanus

THIIPOKCH]T AITFOMUHHUS

THAPOKCHU]T KK

0CaJI0K HE BHINAAAET

Kakue u3 coneit ruponm3yroTcs o aHHOHY ?
NaNO,

Aly(SO4)s

CuC1,

LisPO,

Cry(SOy)3

CymMa k03¢ (GHUIIMEHTOB B COKpaIleHHOM HOHHOM ypaBHenuu peakuun HCIO, + NaOH — pasua

OOk WN

I'uppoxcun anmoMuHUS
MPOSIBIISIET OCHOBHEIE CBOHCTBA
MIPOSIBIISIET KUCIIOTHBIE CBOWCTBA
TIPOSIBIISIET IIEJI0YHBIE CBOKMCTBA
pacTBOpuUM

HEpPacTBOPUM

ITpu ropeHn MarHus Ha BO3ayxe 00pasyroTcs
OKCHJI

HUTPHU]T

THJIPOKCH]T

KapOouI

TUJIPUJL

B cocTaB OenmiIbHOM N3BECTH BXOIST
CaCl,

CaO

Ca(ClO),

Ca(OH),

Ca(C|O3)2

CaMbIM CHJIBbHBIM OKHCITHTEIIEM SIBIISIETCS
KCIO
KCIO,
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KCIO;
KCIO,
KCI

[Tpu nponyckanuu B pactBop NaOH yriekucioro raza He o0pa3yrorcs

Nazco:),
NaHC03
Na,O
H,O
NaOH

Oneym — 310

KOHIIEHTPUPOBAaHHAs cepHast KICIIOTa

qycTas CepHas KUCIOTa
pacTBop

OJIEMHOBas KHCJIOTa
TOMOTEHHAs CHCTeMa

Kucnyio cpeny umerotT BogHbIC PACTBOPEI

NH;
NzH,4
HN;
NH,OH
NO;

Iloka3aTe/u U KPUTEPUH OLIEHNBAHUSI KOMIIETEeHIMII HA PA3JIMYHBIX ITANAX UX
(opMupoBaHUsl, ONUCAHHE IIKAJ OLlEHUBAHUSA

YposeHb chopMUPOBAHHOCTH KOMIIETCHIUI

«MuHUMAJAbLHBINA
YPOBEHb
He JOCTUTHYT»
(MeHee 55 0a/110B)

«MUHHUMAJIBLHBIHI
YPOBEHb»
(56-70 6an10B)

«CpenHuii ypoBeHb»
(71-85 6ansioB)

«BbICOKMIT yPOBEHb)
(86-100 6as1;10B)

Komnemenyuu ne
chopmuposanvi.
3HaHusg

c(hopMUPOBaHHI.

OTCYTCTBYIOT,
YMEHUSI M HAaBBIKM HE

Komnemenyuu
cchopmuposanvi.

CdopmupoBaHsbl
0a3oBbIC CTPYKTYpBI
3HaHUM.

YMmeHust pparMeHTapHbI
u HOCSIT
PENpPOAYKTUBHBIN
XapaxTep.
[emMoHcTpUpyeTcs
HU3KHUH YPOBEHb
CaMOCTOSITETIbHOCTH
MPAKTUYECKOTO HABBIKA.

Komnemenyuu
chopmuposanivi.

3HaHus OOIINpHBIE,
CHUCTEMHBIE.
YMmenus
PENpPOyKTUBHBII
xapakrep,
MIPUMEHSIOTCS K
PpEILIeHUI0 THUIIOBBIX
3alaHuM.
JemoHcTpupyercs
JIOCTaTOYHBIA  YPOBEHb
CaMOCTOSITETHHOCTH
YCTOHYUBOTO
MPAKTUYECKOr0 HaBBIKA.

HOCAT

Komnemenyuu
chopmuposanbi.

3HaHuA TBEpAbIE,
apryMeHTHPOBaHHBIE,
BCECTOPOHHHUE.

YmMenust YCIIELIHO
MIPUMEHSIOTCA K
PELIEHUIO KaK THUIOBBIX,
TaKk W HECTaHAAPTHBIX
TBOPUYECKUX 3aJlaHUM.
JemoHcTpupyercs
BBICOKHI YPOBEHB
CaMOCTOSITENTFHOCTH,
BBICOKAsl aJalTUBHOCTH
MIPAKTHUYECKOTO HABBIKA

Onucanue KPpUTEPUEB OLICHUBAHUSA
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OO0yuaromuiics Oby4aromuiics OO6y4aromuiics OO0yyaromuiics
JIEMOHCTPHPYET: JEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET:
- CYIIIECTBCHHBIC | - 3HAHUSA | - 3HAHWE W MOHUMAaHUE | - riryookue,
mpoOensl B 3HAHHUAX | TEOPETUYECKOTO OCHOBHBIX  BOIIPOCOB | BCECTOPOHHHE u
y4e0HOT0 MaTepraa; MaTepurania; KOHTPOJIAPYEMOTO apryMeHTHPOBaHHBIC
- JIOITYCKAIOTCS | - HETIOJIHBIC OTBETHI HAa | 00beMa MPOrPaMMHOIO | 3HAHUS TPOTPAMMHOIO
MPUHIIUITHATEHEIC OCHOBHBIC BOTIPOCHI, | MaTepuaa; MaTepuana;
OIMMOKYM TIPH OTBETE HA | OMMOKM B  OTBETE, | - TBEpAbIE  3HAHWA | - TMOJHOE IOHMMAaHHE
OCHOBHEIC BOIIPOCHI, | HEAOCTATOUHOE TEOPETUIECKOTO CYIHOCTH u
OTCYTCTBYET 3HaHUEC W | IOHUMAaHUE CYIIHOCTH | MaTepHaa. B3aUMOCBSI3U
MOHWMAaHHUE OCHOBHBIX | M3JIaraeéMbIX BOIIPOCOB; | -CIIOCOOHOCTH paccMaTpuBaeMbIX
MOHATUM U KaTEerOpuil; - HEYBEpPEHHbIE U | yCTaHaBIUBAaTh W | IPOLIECCOB U SIBJIECHUH,
-HCTIOHNMAaHUE HETOYHBIC OTBETHI Ha | OOBSICHATH CBSI3b | TOYHOE 3HaHUE
CYIITHOCTH JIOTIOJTHUTEITbHBIE MPaKTUKA ® TEOPHH, | OCHOBHBIX TIIOHSATHHA B
JTOTIOJTHATENBHBIX BOTIPOCHI; BEISIBIISITH pamMKax 00CYXIaeMBIX
BOMPOCOB B  paMKax | - HEJ0CTAaTOYHOE | MPOTHUBOPCUHS, 3aJlaHuM;
3aJlaHui; BJIQJICHUE JINTEPATYPOM, | IPOOIEMBI u|- CIIOCOOHOCTH
- OTCYTCTBHE YMEHHS | PEKOMEHOBAHHOMN TEH/ICHIINU Pa3BUTHUS; YCTaHaBIUBaTh u
BBITIOTHSTH MIPOrpaMMOi - MIpaBUIIbHBIC 1 | OOBSCHSTH CBSI3b
MPAKTUYCCKUEC 3aJaHusd, | AUCHUIIIIMHEI, KOHKPCTHELIC, 663 IMPAKTHUKKU U TCOPHUHU,
MpeTyCMOTPEHHBIS - yMeHue 0e3 TpyOBIX | TpyOBIX OmMooK, | - JIOTUYECKH
MIPOTPaMMOi OImrO0K pemaTs | OTBETHI Ha | TIOCJeIOBaTeNbHbIE,
JUCIUIIIINHBI, MPAKTUYCCKUEC 3adaHusd, | IIOCTABJICHHLBIC COACPIKATCIbHBIC,
- OTCYTCTBHE | KOTOpBIC ClIeyeT | BOMPOCHI; KOHKPETHBIE u
TOTOBHOCTH BEITIOJTHHTb. - YMEHHE  peIaTh | HCUEPITBIBAIOIINE
(cnocoOHOCTH) K MPAKTUYECKUE 3aJ[aHMs, | OTBEThl HAa BCE 3aJaHUs,
JIUCKYCCHA W HU3KYIO KOTOpBIE crenyer | a TaKxke
CTETIeHh KOHTaKTHOCTH. BBITIOJTHUTB; JTOTIOTHATETbHEIE
- BJAJCHHWE OCHOBHOH | BOIIPOCHI SK3aMEHATOPA;
JINTEPATYpPOil, - YMEHHUE pemarb
pEKOMEHIOBaHHON MPaKTHYECKUE 3aaHNUS;
IPOTPaMMOi - cBOOOIHOE
JUCHTUILIUHBI; HUCII0JIB30BaHUEC B
- HAJIMYKe COOCTBCHHOM | OTBETaX Ha BOIPOCHI
000CHOBaHHOU MaTepraoB
MO3UINH 10 | peKOMEHI0BaHHOU
00CyKIaeMbIM OCHOBHOI1 u
BOIIPOCaM. JTOTIOTHATETHHOMN
Bo3MoxxHBI JTUTEPATYPBHI.
HE3HAYNUTCIIbHBIC
OTOBOPKH u
HETOYHOCTH B
PACKPLITUN OTACIBHBIX
MOJIO)KEHUN  BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Ouenka Ouenka Ouenka Ouenka
«HEYIOBJIETBOPHUTEIb | «YAOBJIETBOPUTEIBHO | «XOPOII0» / «3a4TEHO) «OTJIUIHO» /
HO» /He 3aYTeHO » | «3a4TEHO» «32a4YTEHO»
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9. YuedHO-MeTOAUYECKOe U HHPOPMAIHOHHOE O00ecTieueHne THCHUTITHHBI (MOTYJIs1)

a) OCHOBHAsI JIUTepaTypa:

1.

2.

AxmeroB H. C. OOmas m Heopranuueckas XuMmus :@: Y4eOHUK ansi By30B / Axmeros,Hawnb
CubraroBud. - M. : Beiciias mixoia, 2002. - 743c.

Axmero H.C. JlabopaTtopHble U CEMHUHApCKUE 3aHATHS MO OOINEH W HEOPTaHUYECKOW XHMHH :
VYyebnoe mocobue mis cryaeHtoB By3oB / H. C. AxmeroB ; H.C.AxmeroB, M.K.A3zu3ona,
JL.M.banpiruna. - 4-e uza.ucnpas. - M. : Beicinas mkona, 2002. — 368 c.

Mudraxosa, H. III. Ob6mias u HeopraHuveckas XuMus. Teopus W IpakTUKa : yaeOHOe mocooue /
H. III. Mudtaxosa, T. I1. [lerposa - Kazans : U3narenscteo KHUTY, 2018. - 308 c. - ISBN 978-
5-7882-2345-2. - Texkcr : anekrponnbii // OBC "KoncynbsranTt crynenrta" : [caiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785788223452.html

Jsynuuanckas, H. H. O0mas u Heopranuueckas XuMus : yueOHOe 1mocoOue sl TEXHUYECKUX
By3oB / H. H. JIpynmuuanckas, B. 1. EpmonaeBa - Mocksa : HU3garensctBo MI'TY um. H. D.
baymana, 2018. - 463 c. - ISBN 978-5-7038-4767-1. - Tekct : anexkrponHsiii // OBC"KoHcynpTaHT
cryaenta" : [caiit]. - URL.: https://www.studentlibrary.ru/book/ISBN9785703847671.html
[IpakTukym no obmelt xuMuu : yueOHOe mocobue sl akagemudeckoro Oakamaspuata / H. JIL
I'mauka, B. A. Tlonkos, A. B. baokos, O. B. HecrepoBa. — Mocksa : M3narensctBo FOpaiiT,
2019. — 248 c. — (bakanaBp. Akanemuyeckuii kypc). — ISBN 978-5-9916-4058-9. — Tekcr :
anektpouubii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/444652 .

I'munka, H. JI. 3amauu u ynpaxkHeHus 1o o0uiei Xxumuu : yuedHo-npaktudeckoe nocobdbue / H. JI.
I'munka ; mox penakuueit B. A. Tlonkoa, A. B. babkoBa. — 14-e uzn. — Mocksa : M3naTenscTBO
HOpaiit, 2020. — 236 c¢. — (Bsicmiee obpa3zoBanue). — ISBN 978-5-9916-8914-4. — Texkcr :
anexktpounbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449820 .

Adonuna, JI.U. Heopranwueckas xumusi: yaeonoe nocodue / J.LU. Abonnna, A.V. AnapHes,

A.A. KazakoBa. — HoBocubupck : HoBocubupckuii rocy1apcTBEHHbIN TEXHUYECKUIT YHUBEPCUTET,

2013. — 104 c. — Pexxum noctymna: mo moJmucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=228823 .

0) 10MOJIHUTE/ILHAS JIUTepaTypa:

8.

9.

10.

11.

I'muuka H.JI. OOmas xumus : yue6.mocobue / H. JI. I'nunka. - U3a.ctep. - M. : KHOPYC, 2013.
- 752c.

AnekcanapoBa, J. A. XuMHSI HEMETAUIOB : Y4eOHMK M MpPaKTUKyM s By30B / 3. A.
Anekcanapoa, U. Y. CunopoBa. — 3-¢ 3., ucnp. u gorn. — Mocksa : U3narensctBo FOpaiit,
2020. — 358 c. — (Boicmiee oOpasoBanume). — ISBN 978-5-534-04422-5. — Tekcr:
anexktpounsii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/451483 .

OO6miast m Heopranuwdeckas xumus: yueOHoe mocobue / B.B. Jlenuncos, B.M. Tamanos, MN.A.

Henucona, T.M. [IpoBoBo3oBa; nox pexn. B.B. Jlenucosa, B.M. TamanoBa. — PoctroB-Ha-/lony :
®enuke, 2013. — 576 c. : wn., cxem., Tabn. — (Beiciee oOGpa3oBanue). — Pexxum moctyma: 1o
noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=271598

Kapanerpsay M. X. OOmiast 1 HeopraHuueckasi XUMus : YUeOHHUK Ui CTyJeHTOB By30B / M. X.
Kapanetssun ; M.X . Kapanerssun, C.H1.[pakun. - M. : Xumus, 2000. — 592 c.

B) NporpamMMHoe odecnieyenne u MuTepHeT-pecypcsl:

OGecrneyeH J0CTYI K COBPEMEHHBIM TpOo(ecCHOHAIBHBIM 0a3aM JaHHBIX, HH(POPMAIMOHHBIM

CIPaBOYHBIM U ITOMCKOBBIM cucTeMaM (6ubimnoteka COI'Y):
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https://www.studentlibrary.ru/book/ISBN9785788223452.html
https://www.studentlibrary.ru/book/ISBN9785703847671.html
https://www.studentlibrary.ru/book/ISBN9785703847671.html
https://urait.ru/bcode/444652
https://urait.ru/bcode/449820
http://biblioclub.ru/index.php?page=book&id=228823
https://urait.ru/bcode/451483
https://biblioclub.ru/index.php?page=book&id=271598

1. Dnexkrponnas oubnuoreka auccepramuu u apropedeparos PI'b (OB PI'B) (https://dvs.rsl.ru).
2. OBC «YuuBepcurerckas oubimoreka online» (https://biblioclub.ru).
3. OBC «Hayunas snextponnas 6ubnmoreka eLibrary.rux» (http://elibrary.ru.)
4. VYuuBepcambHas 0a3 mganHbix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Taposnb: Khetagurov
5. OBC «KoucyabTanT cryaenTa». http://www.studentlibrary.ru
6. OBC «Opaiit» - oOpaszoBarenbHas cpeaa, BKIIOYAIONIAS BUPTYAJIbHBIM YUTAIBHBIA 3aj
yu4eOHHMKOB M Y4eOHBIX MOCOOMH OT aBTOPOB M3 BEAYIIHMX BY30B PocCHHU 1O BCEM HANpaBIICHUSM U
crrenranbHocTaM (Www.biblio-online.ru)
7. Uudopmarimonno-mpaBoBoii moptai «I"apant» (http://www.garant.ru/ ).
8. CnpaBounast paBoBas cucrema Koncymnprant [Lroc (http://www.consultant.ru/ ).

CocTaB JULEH3HOHHOT0 H CBOOOIHO PACIIPOCTPAHAEMOr0 NPOrPaAMMHOI0
obecrieyeHHusi, B TOM YHCJIe 0T€YeCTBEHHOT0 MPON3BO/ICTBA

Ne i/l HaumenoBanue Ne norosopa (Jiunen3usi)

Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
4 04.2016 .

Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
5.

04.2016 1.

AHTHUBUPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 nmo
6. nporpamMmmHoe obecrieuenue | 14.03.2019 r, npoxnena no 2021 r.

KasperksyTotalSecurity

[Tporpamma anst OBM «bank | Pa3zpaborka cory CBuzeTenbeTBO 0
7 BOIIPOCOB ISl KOHTPOJIS TOCYJapCTBCHHON PEruCTpaluil MPOrpaMMbl IS

' 3HAHUI OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)

CiscoWebex- Cuctema | OOO AiicrexaoroBop Ne J183-2020 ot 10.08.2020-
8. IPOBEJICHUS BEOMHAPOB. 10.08.2021 r.

CucreMa 1moucka TeKCTOBBIX | Ne795 or 26.12.2020 (meiicTBUTENCH IO
9. 3aMMCTBOBaHMI 30.12.2021r) ¢ 3AO «AnTH-IL1arnary»

«Antumnnaruar.BY3»

[Tporpammuoe obGecnedenue | CBoOoaHOE IpOTrpaMMHOE obecrieueHue

TSt penaxtupoBanus | (6eccpouHo)
10. XUMHYEeCKUX  popmyn  ISis

Draw

Cucrema tectupoBanus | Ne4d68  or  03.12.2013 NIl  Cynrarynun
11. Sunrav WEB Class P.T.(Geccpodno)

DnekTpoHHas OnbImoTeKa

https://dvs.rsl.ru

3. JCCepTalliu U aBTOpedepaToB Tpebyercs peructpanus B 6MOIHOTEKE
PI'B(OB/ PI'B) cory
OBbC"YHuBepcurerckas Oubnmoreka | https://biblioclub.ru

4. ONLINE" Tpebyercs peructpauuss B Oubimoreke

cory
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BBC «Hayunass  osnexrtponnas | http://elibrary.ru.
5. oubimoteka eLibrary.ruy» TpeOGyercss perucrpamuss B OUOIMOTEKE
cory

VYuuBepcanbHass 06a3 manneix East | https://dlib.eastview.com
6. View

Jlorun: Khetagurov; Ilapons: Khetagurov

ObC  «Koncymprant  cryaeHtay | http://www.studentlibrary.ru
Crynenueckas anektponHas | TpeGyercss peructpauuss B OuOIHOTEKE
OoubimoTeka mo MeaunuHCKoMy H | COT'Y

(dapManeBTUYECKOMY 00pa30BaHHUIO,
a TaKk)Ke 110 €CTECTBEHHBIM M TOYHBIM
HayKaM B IIEJIOM.

OBC «lOpaiit» - obpasoBatensHas | Www.biblio-online.ru

cpena, BKIIOYArOlas BUPTyaibHbIN | TpeOyerca perucrpanuss B OuOIMOTEKE
YuTATBHBIA  3a1  y4eOnumkoB u | COI'Y

g | yueOHbIX mocoOuii OT aBTOPOB W3
Belylux By30B Poccum 1no Bcem
HAIPaBJICHUSM U CIEIHATBHOCTSIM

r) MeTOIMYeCKHE YKA3aHusl, pa3padoTaHHble cocTaBuTeisMu Padoueii mporpaMmei:
1. Kyb6amoBa JIL.M. Xumus OHOTEHHBIX 3JIEMEHTOB. Yd4eOHoe mocoOue.- BagukaBkas:
OI'bOY BO «COT'Y um. K.JI. Xeraryposay, 2017, 160 c.
2. Heénosa O.B., Kybanosa JI.M. Xumusi KOOpJUHAIIMOHHBIX COEAMHEHUHN. [ DIEKTPOHHBIH
pecypc]: yduebHoe mocobue/ CaparoB: A I[lu Op Memma, 2017.— 75 c.— Pexum
nocryma: http://www.iprbookshop.ru/73347.html .— DBC «IPRbooks».

10. MaTepuaibHO-TeXHHYeCKOe obecrieyeHne TUCHHIIIUHBI (MOYJIs1)

Y4eOHble ayAUTOPHUH VI NIPOBeeHUS 3aHATHH JIEKIMOHHOI0 THIIA, CEMHHAPCKOI0 THIIA,
KYPCOBOI0 NPOCKTHPOBAHMSA (BBINOJHEHUS] KYPCOBBIX padoT), rPyNNnoOBbIX U HHIAMBHAYAJIbHBIX
KOHCYJIbTAUMH, TeKYIIero KOHTPOJISl M IPOMEKYTOYHOM aTTecTalli, a TAK/Ke CaMOCTOSITeIbHOM
padoThl 00y4YAIOIIMXCA: MPENoJaBaTeIbCKUI CTON; CTYJN; CTOJBI OOYyYaroluXcs; CTybs; Kadeapa;
KJIACCHAs JI0CKa.

OoopynoBanue: MurepaktuBHas gocka Smart Board — 1 mir; Pabouast cranus RU Ergo Home 123/
Keyboard USB/mouse optical USB/400 W 17 — 1 wT. ¢ mporpaMHbIM 00€CIIeYeHUEM, BBIXOIOM B CETh
NHTepHer W JocTymoM B JJIEKTpOHHYIO oOpazoBatenbHyio cpeny COI'Y. IlpoeximonHoe
MYyJBTUMEIMHHOE 000pyJAOBaHHE (MYIbTHMEIUHHBIA TpoekTop Optoma Dx 327 ¢ MOTOIOYHBIM
kperieHneM-kponmreitn Kromax PROJETOR-10 mns mpoektopoB 3 cr. HakioH; Dxpan DINON
Manual 180x180 MW- 1 .

IMporpammuoe odecieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free (CoGonnoe I10); Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); ITporpammuoe
obecrieueHne Ui penakTupoBaHus xumudeckux (opmysn Isis Draw (beccpounoe I10); KoncynbTant
witoc; CucreMa mHoOMCKa TEKCTOBBIX 3auMMCTBOBaHUM «AHTHIUIarnar.BY3y»; Ilporpamma mns OBM
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«bank BompocoB It KOHTpOJs 3HaHWid»; ['apant; Cisco Webex; neMOHCTpaloHHBIE U y4eOHO-
HaIJISIHBIE TTOCOOUS (BUICOTIPE3EHTAITHA).

JlabopaTopuss O0meil 1 HEOPraHM4YeCKOH XMMMH JUISA NPOBe/ieHUsI 3aHATHI CEeMHUHAPCKOIo THIIA,
Ja00paTOpPHBIX 3aHATHI, KYPCOBOI0 TIPOEKTHPOBAHMS (BBINOJHEHHS KYPCOBBIX Ppador),
TPYNNOBBIX M HWHAUBMAYAJIBHBIX KOHCYJbTAllMi, A TaKe CaMOCTOSITeJIbHOH PadoThI
00y4aroIMXCs: MPEroiaBaTeNIbCKUi CTOJ, CTYJ, CTOJIBI U CTYJbs JUIsl OOydaroluxcs, JadopaTOpHbIE
cToubl, Kadeapa, KilaccHas JOCKa.

ObopynoBanue: Pabouas crannus: RU Ergo Home 123 —1mr., MonuTtop Asus VB 172 TN (Core 2 Duo
E 4700/2 GB DD) -lwmr; Dxkpan- lmr; Mynerumenuiiaeiii npoektop Benq MX 501 — 1 mr. ¢
IpPOrpaMMHBIM  OOECIIEYeHMEM, BBIXOJOM B ceTb VIHTepHET M JOCTYIOM B  3JIEKTPOHHYIO
nH(popMannoHHo-00pa3oBarenbHy0 cpeay COI'Y.

IIporpammuoe odecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema tectupoBanuss Sunrav WEB Class (bBeccpounoe I10); Ilporpammuoe obecrnieueHue [ist
penaktupoBanus xummdeckux Qopmyn Isis Draw (becruiatHoe I10); KoncynbTanT —1uUIIOC;
JI€MOHCTPALlMOHHbIE U y4eOHO-HaTIJIsIHbIe TOCOOUs (BUICOIIPE3CHTALIMS).

JlabopaTopHoe obopynoBanme: Boitsokaoi mkag - 1 wt. pH-meTp-munnuBonst™erp «pH-150MUN»- 1
mt. Kamopumerp "Dkcmept 001K" — 1 mr. [leus mydensnas [IM-8 - 1 mr. Becbl ananutuyeckue
SHINKO HT 84CE - 1 mr. Uentpudpyra CM-12- 1 mt. Kongykromerp «Oxcnept -002-6H» -1 miT.
Mkad cymmneubii SNOL - 1 mT. Memanka marautHas [13-6110 ¢ momorpeBom - 1 mt. Bechbl
anektpoHHsie MW-300 r-1 mr. Becbl nabGoparopubie mnpenuszunonHsle CAS-1 mT. Mukpockon
«bronam» -1 mr. Boggauas 6aust — 1 mrr.

JlabopaTopun: KOMNBIOTEPHBbIE KJIACCHI I POBeeHUs TeKYIIero KOHTPOJIA U MPOMeKYTOYHOH
aTTeCTAlMHU, 2 TAKXKEe CAMOCTOATEIbHOH PadoThl 00yYAIOIIUXCSH:

MPEToIaBaTeNIbCKUI CTOM, CTYJI, CTOJBI M CTYJIbs UIs 0Oydarommxcs, kadenapa, KiraccHas J0CKa.
O0OopynoBanme: KommprloTepbl A1 KOMIBIOTEPHOIO Kjacca B KOMIUIEKTE - C IPOrpPaMMHBIM
o0OecnieueHrneM, BBIXOJAOM B ceTb IHTepHeT W [0CTynmoM B 3JIEKTPOHHYIO HH(OpPMalMOHHO-
obpazoBatenbHyto cpeny COI'Y; ucrounuku 6ecnepeboitHoro nutanus, Ippon, kommyTaTop 1jsl Kjacca
D-Link DGS-10240, unrepakruBras nocka 78 (1702070/15112/11344/2+ npoekrop Beno MX503.
IIporpammuoe o6ecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cucrema tectupoBanust Sunrav WEB Class (beccpounoe I10); IIporpammuoe oGecnieuenue asis
penaktupoBanus xumudeckux Gopmyn Isis Draw (beccpounoe I10); KoncympranT mmtoc; Cucrema
NIOMCKA TEKCTOBBIX 3aMMCTBOBaHUN «AHTuIUtaruat BY3»; IIporpamma nus 9BM «baHk BOIIpocoB 11t
KoHTpoJia 3HaHui»;, [apant; Cisco Webex; neMOHCTpallMOHHbIE U YYE€OHO-HAIJISIIHBIE TOCOOUS
(BUIEOIIPE3EHTALHS).

Bbubanorexa, B TOM 4mciie YNTAJBHBIA 3a/: cronbl, cTyibs; [IK oOydarommuxcs, ¢ mporpaMHbIM
o0ecreyeHneM, BBIXOJIOM B ceTb MHTEpHET M JOCTYNOM B 3JIEKTPOHHYIO OOpa30BaTENbHYIO CpPEIy
COrvy.

IIporpammuoe obecnieuenune: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free (CBobOoanoe I10);

OBbC «YuuBepcuterckas oudanoreka ONLINEy https://biblioclub.ru;

ObC «KoncynbranT crymeHTa» http://www.studentlibrary.ru crynendeckas snekrpoHHass OMOIHOTEKA
0 METUIIMHCKOMY U (hapMalleBTUUECKOMY 00pa30BaHUIO, a TAKXKE 10 €CTECTBEHHBIM M TOYHBIM HayKaM
B LIEJIOM;

OBbC «lOpaiiT» - oOpa3zoBaTesbHas Cpela, BKIIOYAONIAs BEPTYaJbHbIM YUTANbHBIM 327 y4eOHUKOB U
y4eOHBIX MOCOOMI OT aBTOPOB U3 BeAYIIMX ByXoB Poccuu 1mo BceM HampaBiIeHHUSM M CHEIMATbHOCTIAM
www.biblio-online.ru; remoHcTpaMoHHbIE ¥ YUeOHO-HATIISHBIE TTOCOOHS (BUACOMPE3CHTALINS).
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11. JInct oOHOBJICHUSI/aKTyaTU3aLIUH

1. IIporpamma aktyanausupoBana (2018-2019 yuyeOHbIii rox).

1. AkTyanu3upoBaH CIMCOK OCHOBHOM U JIONOJIHUTEIBLHON JTUTEPATYPHI.

2. AxXTyanu3upoBaH MEPEeUYCHb JULEH3MOHHOTO U CBOOOIHO PAacIpOCTPAHIEMOT0 IPOTPAMMHOTO
o0ecrnedeHusl.

3. BHeceHnbl nomonHeHUss B paznen «MarepuanbHO-TEXHUYECKOe OOECIeYeHUEe AUCHUIUINHBI
(Momyst)».

4. YdreHbl W3MEHEHUs, BHeceHHbIC B «lloyokeHHe O OAUTbHO-PEUTHHIOBOW CHCTEME OIEHKU
YCIIEBAEMOCTH CTYJIEHTOBY.

5. YureHbl W3MEHEHHUs, BHECEHHBbIE B CBA3M CO CMEHOM yupenuTens (IPUHAT HOBBIM YcTaB
@®enepallbHOTO  TOCYIAPCTBEHHOTO  OIOJKETHOTO  00pa30oBaTENbHOTO  YUPEKICHHS  BBICILIETO
oOpazoBanus «CeBepo-OceTHUHCKHI TocynapcTBeHHbI yHuBepcuter uMeHH Kocra JleBanoBuua
XerarypoBa» (yTBepXkKIeH NpukazoM MUHHCTEpCTBA HAayKd U BBICIIEro oOpaszoBaHus Poccuiickoit
®enepanyu ot 28.11.2018 r. Ne 1069)).

6. Usmenen maker PIIJI, oOHOBieHBI 0Opa3oBaTEeNbHBIE TEXHOJOTHH AUCLUUIUIMH MPOPUIIL,
y4eOHO-METOIMYECKOe U IporpaMMmHoe obecrieueHrne oOpaszoBaTenbHOro mpouecca (Ilomoxenue o

pa3paboTKe U peanu3allii OCHOBHBIX MpodeccnoHanbHbix 00pa3zoBatenbHbiX mporpamm COI'Y (mpukas
Ne 382 o1 28.12.2018 1.)).

BHeceHHble W3MEHEHUWS W JIOTIOJHEHWsSI YTBEPXKICHBI Ha 3acelaHuu Kadeapsl oOmed wu
Heopranuyeckor Xumuu (mpotokost Ne 14/17-18 ot «28» urons 2018 r.)

3aB. kadeapoii Kyb6anosa JI.M.

Ono6penbl coBeToM (akylnbTeTa XUMHH, OHONIOTUU U OuoTexHonoruu (mpotokon Ne 11 ot
«29» utons 2018 r.)

IIpencenarens AraeBa ®@.A.

2. Mporpamma akryanuzuposaHna (2019-2020 yueOHblii ron).

1. AkTyanu3upoBaH CIIMCOK OCHOBHOM U JTOTIOJHUTEIbHON JTUTEPATYPHI.

2. AXTyanu3upoBaH MepeyeHb JULEH3MOHHOTO U CBOOOAHO PacpOCTPaHsIEMOro IPOrpaMMHOTO
oOecrieyeHus.

3. BHeceHbl nomonHeHUs B pasfen «MarepuanbHO-TeXHUYECKOe O0ecredeHne AUCHUILINHBI
(Momyms)».

4. BHeceHbl M3MEHEHUs, ¢ ydeToM YycTaHoBieHHoro B COI'Y BHyTpeHHEro perjaMmeHTa
AIIEKTPOHHOTO OOyYeHHs W UCIHOJb30BaHUS JAMCTAHLUMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTH
(ITonoxxenue 00 >IEKTPOHHOM O0YYEHHH U IUCTAHIIMOHHBIX 00pa3oBaTeNbHbBIX TexHONIOTHIX B DI'BOY
BO «COI'Y» (mip.Ne 49 ot 25.02.19 r.). Hauano paGots! nopTasia quctannonHoro ooydenust COI'Y na
HOBOI 0Opa3oBaresbHOIl mardopme (Ims.nosu.ru).

BHecenHble M3MEHEHUsT W JONOJHEHHUs YTBEPXKICHbI Ha 3aceJaHuMu Kadeapbl oOmed u
Heopranuyeckoil xumuu (mporokosn Ne 15/18-19 ot «28» uronst 2019 r.)

3aB. kadenpoit Ky6amnosa JI.M.
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OnoOpenbl coBeToM (akyabTeTa XUMUHU, OMOJIOTHH M OMoTexHOJIOTHH (TpoTokos Ne 12 ot «01»
nrons 2019 1.)

[Ipencenarens AraeBa @.A.

3. IIporpamma akryanusupoBana (2020-2021 y4e6Huslii rou).

1. AKTyanu3upoBaH CIIMCOK OCHOBHOM U JIOTIOJIHUTEIBHOM JTUTEPATYPHI.
2. AxXTyanu3upoBaH NE€pPEeUYeHb JULEH3UOHHOIO U CBOOOJHO PaclpoOCTPaHsIEMOro IPOrpaMMHOIO
o0ecrieyeHusI.
3. BHeceHbl nomonHeHus B pasfen «MarepuanbHO-TEXHUYECKOe OOecleYeHne AUCLUILINHBI
(Momyms)».

BHeceHHbIe W3MEHEHHWS W JONOJIHCHUS YTBEPXKICHBI Ha 3acemaHuu  kadempsl oOmei u
Heoprannyeckoil xumuu (mpotokon Ne 13/19-20 ot «17» urons 2020 r.)

3aB. kadenpoii Kyb6anosa JI.M.

OnoOpeHbl coBeTOM (aKyJIbTeTa XUMHUU, OMOJIOTHuH U OnotexHosoruu (mpotokon Ne 10/19-20 ot
«30» urons 2020 r.)

[Ipencenarens Araesa ©.A.
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