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1. HazHauenue poHIa OLIEHOYHBIX CPEACTB

1.1. Heabw cozpganuss DPOC mno aucuuruinHe «Heopranudeckuil CHUHTE3» SIBISETCS

YCTaHOBJICHHE COOTBETCTBUS YUYEOHBIX JOCTHKCHHMH 3alUIAaHUPOBAHHBIM pe3ylbTaTaM OOydYeHHS WU
TpeGoBaHUAM paboyell IpPOrpaMMbl JUCLUIUIMHBL.

1.2. ®OC pa3zpaboTan Ha OCHOBAaHWH HOPMATHBHBIX JOKYMEHTOB:

— (benepanabHOrO TOCYJapCTBEHHOTO 00pa30oBaTENLHOTO CTaHAAPTa BBICHIETO OOpa30BaHHS IO
HanpasieHuto moaroroBku 44.03.05 Ienarornyeckoe obpazoBanue (C IByMs IPOQPHISIMHU MOTOTOBKH)
(ypoBeHb OakanaBpuaTa), YTBEP)KACHHBIM IpPUKa30M MUHHCTEPCTBOM O0pa3oBaHUs M HAyKH
Poccutickoii penepanuu ot 9 depans 2016 r. Ne 91;

— o0Opa3oBarenbHON nporpammbl «buomorust U XuMun», OYHOH (OPMBI OOYUEHHUS BBICIIETO
oOpa3zoBanusi 1o HampasieHuto moarotoBku 44.03.05 Ilemarormueckoe oOpazoBaHHe (C JABYyMS
PO UIAMHU TTOATOTOBKH);

— Ilonoxenuss o ¢GopmupoBaHuM (GOHJIA OLIEHOYHBIX CPEACTB IS TEKYILEro KOHTPOJIs
YCIIEBAEMOCTH, MPOMEXKYTOUYHOM K HUTOTOBOW aTTecTaluu OOydarluxcs 1o o0pa3oBaTelbHbIM
nporpaMMaM BBICHIETO OOpa3oBaHHs — IporpamMmaM OakallaBpHaTa, MporpaMMaM CIEHUAINTETa,
IporpaMMaM MarucTparypbl, HIporpaMMaM IOATOTOBKM HAy4YHO-IIEJarOrMYecKUX KaJpoB B
acnupanTtype — B (eaepalbHOM TOCYAApCTBEHHOM OIOJDKETHOM O0pa30oBaTeIbHOM YUPEKACHUU
BbIcIIero oOpasoBanus «KpacHOSpCKHA TrOCyIapCTBEHHBIN Meqarorudeckuii ynusepcuter um. B.IL

ActadpeBa» yTBEpKAEHHOTO prUKa3oM pekropa Ne 297 (1) ot 28.04.2018.
2. IlepevyeHb KOMIETEHIM I, MOAJIe:KAIUX (POPMHUPOBAHUIO B PAMKAX AHCHMILINHBI.

2.1. llepeyenb KoMmeTeHIMI, GOPMHUPYEMBIX B IPOLIECCEe U3YUEHUS AUCHUILTUHBI «Heoprannyeckuii

CHHTE3Y!
e [IK-1: Criocoben ocBauBaTh U UCMOIb30BaTh TEOPETUUECKHE 3HAHNS U IPAKTUUECKUE YMEHUS U
HaBbIKU B IPEIMETHON 00JacTH MPH pelIeHnH Mpo(hecCHOHATBHBIX 3a/1ay;
o IIK-1.1: 3Haer cTpyKTypy, COCTaB M JAUJAKTUYECKUE E€IUHUIBI MPEeIMETHOW o0jacTu
(mpenogaBaeMoro npeaMera)
o TIK-1.2: Ymeer ocymecTBIATh OTOOP y4e€OHOTO COAEp)KaHUS Ul €ro pealu3aluy B
pa3nuuHbIX (hopmax o0yueHus: B cooTBeTCTBHH ¢ TpeboBanusMu GI'OC OO
o [IIK-1.3: JleMoHCTpUpYET yMeHHUE pa3padaThIBaTh pa3InyHble GOPMBI yUEOHBIX 3aHATHH,

MNPUMCHATH MCTOJbI, IPUEMbI U TCXHOJIOTUU O6y‘{eHI/I$I, B TOM YHCJIC I/IH(l)OpMaI_[I/IOHHBIC



3. @oH OLIEHOYHBIX CPEACTB VISl IPOMEKYTOYHON aTTecTaunuu

3.1. ®OoHABI OIIECHOYHBIX CPEICTB BKIIIOYAIOT: 3a4eT.

® OLICHOYHOE CPEACTBO 1 — BOIPOCHI K 3a4eTy.

3.2. OueHOUHbIE CpeACTBa

3.2.1. OueHo4yHOE CPEACTBO: BOIPOCHI K 3aUETY.

Kputepuu onieHrBaHUS MO0 OLIEHOYHOMY CPEACTBY 1

MIPOJBHHYTOM YPOBHE
JIEMOHCTPHUPYET YMEHHE
pa3zpabaThiBaTh
pasnuyHbie GOpMBI
y4eOHBIX 3aHATHH,
PUMEHATh METO/IBI,
IIPUEMBI U TEXHOJIOTUU
o0y4yeHus, B TOM YHUCIIe
nH(pOpMaLIOHHbIE

0a30BOM ypOBHE
JIEMOHCTPHPYET YMEHHE
pa3zpabaThiBaTh
pasnu4Hble GOPMBI
y4eOHBIX 3aHATHI,
MPUMEHSTh METO/IBI,
MIPUEMBI U TEXHOJIOTUU
00y4yeHHus, B TOM YHUCIIe
nH(pOpMaLIMOHHbIE

®opmu | IIpoABUHYTBIN YPOBEHb ba3oBblii ypoBeHb Iloporosslii ypoBeHb

pyembie c¢(hopMHUPOBAHHOCTH c()opMHPOBAHHOCTH c¢()OpMUPOBAHHOCTH

KOMIIET KOMIIEeTeHI U KOMIIeTeHI M KOMIIeTeH Ui

eHINH (87-100 6amoB) (73-86 6amnoB) (60-72 Gamna)*
OTJIMYHO/3aYTEHO XOpOI110/3a4TEHO YAOBJIETBOPUTEIIbHO/3aUTe
HO

IIK-1.1 | O6yyaromuiics Ha OO0yuaromumiicst Ha OOyuaromuiics Ha
MIPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE 3HAET MTOPOTOBOM YPOBHE 3HAET
3HAET CTPYKTYPY, COCTaB H | CTPYKTYPY, COCTaB U CTPYKTYpY, COCTaB H
JTUTaKTHYECKUAC SAMHUIBI | TUJAKTUYCCKUE SIUHUIBI | TUJAKTHICCKUE CTUHUIIBI
IpeIMETHON 00J1aCTH MpeIMETHOM 00J1aCTH npeaMeTHOH o01acTu
(mpemnogaBaeMoro (mpemnogaBaeMoro (mpenogaBaeMoro
npeaMeTa) npeaMeTa) peaMeTa)

IIK-1.2 | O6yyaromuiics Ha OO6yuaromuiicst Ha OOyuaromuiics Ha
MIPOJIBUHYTOM YPOBHE 0a30BOM ypOBHE yMeeT MIOPOTOBOM YPOBHE yMEET
YMEET OCYIIECTBIISATh OCYIIECTBIISTH OTOOP OCYIICCTBIISATH OTOOP
0TOOp yueOHOTo y4e0HOTO COIePIKAHHUS y4eOHOTO COIePIKAHUS
CoJIepKaHus AJisl ero JUTSL €T0 PealTu3allid B JUTS €T0 peaTu3aluy B
pealM3alyy B Pa3jIMuHbIX | pa3sIUIHBIX (opmax pa3IMIHbIX (hopMax
dbopmax oOydeHus B 00y4eHHsl B COOTBETCTBUU | OOY4YEHHS B COOTBETCTBUU
COOTBETCTBUU C ¢ TpeboBanusimMu GI'OC ¢ TpeboBanusmMu OI'OC
tpedoBanusmu PI'OC OO | OO 00

IIK-1.3 | O6yyaromuiicst Ha OOyyarormuiicst Ha OOyyaromuiics Ha

MIOPOTOBOM YPOBHE
JEMOHCTPUPYET YMEHUE
pa3zpabaThIBaTh
pa3ianyuHble GOpMbI
y4eOHBIX 3aHSATHUH,
MPUMEHSTh METO/IbI,
MPUEMBI U TEXHOJIOTUU
00y4eHuUs, B TOM YHUCIIe
nH(pOpMaITMOHHBIE




4. ®oHA OLEHOYHBIX CPEACTB JJIsl TEKYLIEro KOHTPOJIsI yCIeBaeMOCTH
4.1. ®oHABI OLIEHOYHBIX CPEJCTB BKIIIOYAIOT:

® OIICHOYHOE CPEJICTBO 2 — BXOJIHOM KOHTPOJb (TECTUPOBAHNUE),

¢ OICHOYHOC CPCIACTBO 3 — cocTaBiieHUE KOHCIIEKTOB JIEKIUAM 110 TEMaM,

® OILIGHOYHOE CPEACTBO 4 — OTYETHI 0 JabOpaTOpHBIM paboTam,

® OIICHOYHOE CPEJCTBO 5 — MHAMBUIyAIbHOE AoMaliHee 3aaanue Nel,

® OIICHOYHOE CPENICTBO 6 — MUChMEHHAasi KOHTpoJIbHas padota Nel,

® OIICHOYHOE CPEJCTBO / — MHAMBUIyAIbHOE JOoMaIHee 3aaanue No2,

® OILIGHOYHOE CPE/ICTBO 8 — MUCbMEHHasi KOHTpOoJIbHast pabota Ne2,

® OILIEHOYHOE CpeAcTBO 9 — HamMcaHue pedepara.

4.2. Kputepuu olieHUBaHUS

4.2.1. Kputrepuu OLCHUBAHHUS CM.

«Heopranmyeckuii CHHTE3».

B TEXHOJIOTMYECKOW KapTe PEUTHMHIra MO0 JUCUUIUIMHE

4.2.2. Kputepuu OLIEHUBAHUSA 10 OLEHOYHOMY CPEJCTBY 2 — BXOJAHOI KOHTPO.JIb (TeCTHPOBAHUE).

KonmyectBo 6aiios
Kputepun orieHuBaHuUs .
(BKJ1a/1 B pEUTHHT)
Bepubix oTBeTOB — 3 1
BepHubix oTBETOB — 6 2
Bepubix orBeToB — 9 3
Bepnbix orBeToB — 12 4
Bepubix otBeTOB — 15 (MakcuMalIbHBIN Oat) 5

4.2.3. Kputepun OIICHHBAHHUS 10 OIIEHOYHOMY CPEJICTBY 3 — COCTABJIEHHE KOHCNEKTOB JIEKIHIA 10

TEMaM.
Kpurepun oniennBanus Komriecrso v6 wLIoB
(BKJIa/1 B pEUTHHT)

PackphIThl OCHOBHBIE TTOHSTHS IO TEME 4
[ToxazaHbI CBSI3U MEXy OCHOBHBIMU MOHATUSMU 3
Vcnonp3oBaHne CXeM U YCIOBHBIX 0003HAYEHUH 3
AKKYypaTHOCTb, TPAMOTHOCTb, TAKOHUYHOCTh 2
MaxkcuManbHbIH Gasn 10

4.2.4. Kputepuu OLIEHUBAHUS 110 OLIEHOYHOMY CPEJCTBY 4 — 0TUYETHI N0 J1a00PATOPHLIM pPadoTaM.

KonungectBo 6anioB
Kputepun orieHuBaHus o
(BKJ1a/1 B pEUTHHT)
BrimosnHenue paboThl COrIacHO HHCTPYKIUH 2
Odopmienue cormacHo TpeOOBaHUSIM TIIaHA 2
[TonyueHne pe3ynbTaToB, COOTBETCTBYIOIIUX HENU pabOThI 1
CamocrosrenbHoe (popMyInpoBaHe BHIBOJA 1
MaxkcuManbHbIH Gasut 6




4.2.5. Kputepun olleHUBAaHUS 110 OLIEHOYHOMY CPEACTBY O — MHAMBHAYAJIbHOE JOMALlIHee 3a]aHue
Nel.

KonnyectBo 6amios
(BKJIaJ B pEUTHHT)

3a KXy BEPHO PEHICHHYIO 3a/1a4y 2

MaxkcuMaibHbIi 0at (3a 3 3a1a4n) 6

Kputepuu onienuBanus

4.2.6. Kputepun orieHUBaHMS 10 OIIEHOYHOMY CPEJICTBY 6 — MHMCbMEHHAsi KOHTPOJbHAasi padora Nel.

KonuuecTto 6amnos
(BKJIaJ B pEUTHHT)

3a Ka)J10¢ BEPHO BBHIIIOJHECHHOE 3a/IaHUC 2

MaxkcumanbHbIi Oam (3a 4 3amaHus) 8

Kputepuu onienuBanus

4.2.7. Kputepun OIICHHBAHHS 110 OLICHOYHOMY CPEACTBY { — MHAMBUAYAJIbHOE JIOMAIIHEe 3a1aHHe
Ne2.

KommgectBo 6aimios
(BKJIQT B PSUTHHT)

3a KaxJ10€ BEPHO BHITIOJTHEHHOE 3a/IaHUE 1

MakcumanbHbIi 0amt (3a 6 3a1aHni) 6

Kpurepuu onienuBanus

4.2.8. Kputepuu OlIEHUBAHUS 110 OIICHOYHOMY CPEJCTBY 8§ — MMChbMEHHAsl KOHTPOJbHAs padoTa Ne2.

KommgectBo 6aimios
(BKJIQT B PSUTHHT)

3a KaxJ10€ BEPHO BHITIOJTHEHHOE 3a/IaHUE 5

MakcumanbHbIi 0amt (3a 2 3a1aHKs) 10

Kpurepuu onienuBanus

4.2.9. KpuTtepun orieHHBaHUs 110 OIEHOYHOMY CPECTBY 9 — HamucaHue pedepara.

KonnuectBo Oamios

Kpurepun onienuBanus .
(BKJIa/1 B pEUTHHT)

PackpeITo coneprkaHne TeMbI pedepata 3
I'myOuHa 1 oXBat IMTEpaTyphl o TeMe pedepara 2
[lokazaHa aKkTyallbHOCTH TEMBI, HaJMYWE BBEACHUS W 3aKIIOYCHUS, 3
COJIep Kallero BBIBOJIBI O MPOAETIaHHOM padoTte

AKKYpaTHOCTb, TPAMOTHOCTD, JIJAKOHUYHOCTh 2

MakcuManbHbBIA Oait 10




10.

5. Ouenounble cpeacTBa (KOHTPOJIbLHO-U3MEPHUTEIbHbIE MATEPUAJIBI)

5.1. OneHo4HbIe cpeAcTBA ISl IPOMEKYTOYHOM aTTecTaluu

5.1.1. TunoBbIie BONPOCHI K 3a4eTy (omeHo4YHoe cpeacTBo Nel)

Oranel GpopMupoBaHus TBEpAbIX (a3 (B pacTBOpax, paciuiaBax, razoBoil ¢ase). ['omo- u
reTepoOreHHOe 3apoabIeo0pa3oBaHue.

Knaccupukanus gusnueckux ¥ XUMHYECKHUX IPOLECCOB, UCIOJIb3YEMbIX B HEOPIaHUYECKOM
cuHrese (knaccuduxanus OpmonTa). O6G0CHOBaHKHE BO3MOXKHOCTU M PALMOHAIBHOCTH METOJ1a
CHUHTE3a TPEeOYEMOro BEIIECTBA C 3aJaHHON CTPYKTYpOl.

PactBoputenn, pacTBOPUMOCTh. 3aBUCUMOCTb PACTBOPUMOCTH OT IMPHUPOABI PAaCTBOPSIEMOIO
BerlecTBa U pactBopurens Kinaccudukanus pacrBopureneid. JIOHOpHbIE U aKLIENITOPHBIE YUCIIA
pactBopuTteinei. [IpuHuunb BeIOOpa pacTBOpUTEIIEH 1711 CUHTE3a.

MexaHu3MBbl TOMO- U F€TEPOMOJIEKYJIIPHON acCOLMallii, TOMO- U T€TEPOUOHU3ALUU MOJIEKYJI
pacTBOPUTEII U PaCTBOPEHHOr0 BellecTBa. PU3MUECKUE NPOLECCHl U XUMUYECKHE MTPOLIECCHI,
COIIPOBOKAAONIUE (OCTOKHSIIOIINE) IPOLIECC PACTBOPEHHUSI BEILIECTB.

CriocoObl MOMy4eHUsl KOJUIOMAHBIX PAcTBOPOB, MX YCTOWYMBOCTb, METOJIbl CTAOMIIM3ALMH.
CocTaB KOJUIOUIHBIX YaCTHILI.

ArperaTuBHas 1 KHHETHYECKasi YCTOWYMBOCTH 30JIeH, (pa3oBasi 1 MOBEPXHOCTHAS YCTONYNBOCTD
qacTul] qucrnepcHoil ¢aszpl. OT 4ero 3aBUCAT TH THUIbI YCTOHYMBOCTH, YEM OIpPENeNstoTcs?
Kakue BoO3zmelcTBUS HapylIalOT YCTOMYMBOCTH 30JIeH. OMIMPUYECKUE 3aKOHOMEPHOCTH
KOAryJsiuu 3oJei snexktpoiauTamu. Crabunusanus YacTHIl 30J1€H, BellecTBa-CTaOUIN3aTOpPHI.
KonTpoab pazmMepoB u (opMbl 4acTHII.

CoctaBsl pacTBOpOB I OTy4YeHUs reqeil. CTaauu XUMAYECKUX IPEBPAICHNUN IPU NOJyYEHUN
reqed. MexaHu3Mbl CONOJMKOHAECALMU THUIPOJIM30BaHHBIX alnKokcuaoB. CuHepesuc.
[IpumeneHnne kpeporenen.

AHanmu3 JuarpaMM pacTBOPUMOCTH HEOPTaHMYECKHX BEIIECTB B Boje. BriOop ycnoBuit
KpucTam3auu TBepAod ¢a3pl. CrocoObl MPUTOTOBIEHUS NEPECHIIIEHHBIX PAaCTBOPOB.
MertacTaOuibHbIe U JJAOUIbHBIE PACTBOPBI.

[IpeumymiecTBa M HEJOCTATKU IMOJYYEHHUS MOHOKPHUCTAIOB WM MOJUKPUCTATIMUECKUX
HEOpraHMYECKUX BEIIECTB B pacTBOpax. JleeKThl MOHOKPHUCTAUIOB, BEIPALLIEHHBIX B PACTBOPAX.
[Momumopdusm, nzomopdusm, n30auMophu3M (IpUMepHI).

BripamuyBanue KpucTayuioB B refie (MEXaHU3M BBIpALIMBAaHUs KpUCTAILIOB). CXxema yCTpOoiCTBa,

MOPSZIOK OTEepaLnii.
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24,

[IpuHUOMIT ~ SIEKTPOXMMHYECKOTO  CHUHTE3a. 3aKOHBI  DJIEKTPOXMMHUYECKOTO  CHUHTE3a.
Ob6opynoBanue I IIPOBEICHUS AIIEKTPOXUMHUUYECKOTO CUHTE3A. Mexannuszm
anekTpoxumudeckoro BocctanoBinenus Ni (I1I), okucnenus Sn (II) B BomHoM pactBope.
Biustnue npupoasl KaTuoHa, aHMOHA, KOHLIEHTPAalMu HOHOB MeTauioB, pH, miIoTHOCTH TOKa,
paboueii TemnepaTypsl A1eKTpoInTa, Hanuyue B pactBope [IAB Ha kauecTBO popmMupyromxcs
METANINYECKUX MOKPBITHH, BBIXOJ] METAJUIA IO TOKY.

[losniyueHne HaAHONPOBOJIOK METAIJIOB C MCIIOJIB30BAHMEM METOJA 3JIEKTPOXMMHUYECKOTO
CHUHTEe3a. Y CJIOBHS MOITYUYESHHUS TOPOIIKOB METANIOB (MOHOKPUCTAJIOB METAJLIOB).
ONEeKTPOXMMHUYECKUI  CHUHTE3 TMIOXJOPUTOB, XJIOpaToB, nepxioparoB. IIpouneccsl,
IIPOTEKAIOIME HA KAaTOJIE U aHOJIE.

TpeboBaHus K BeleCTBaAM, CUHTE3UPYEMBIM METOAOM THIPOTEPMAIBLHOIO CHUHTE3a. MeTobl
TUAPOTEPMANIBHOTO BBIpalllMBaHUs KpucTaiwioB. (Metox TemmepaTypHOro mepenana, MeTo[
o0IIero CHMKEHHUS TeMIleparypbl. MeToa «MmeTacTadMiIbHON (a3bl, METOJ pa3lelIeHHON
muXThl). JleeKTsl KPUCTAIIIOB, OMYyYaeMbIX METOJOM IMIPOTEPMAIIBHOIO CUHTE3A.
CpaBHuTENbHAs XapaKTEPUCTHUKA METOI0B BbIPAIIUBAHUS MOHOKPUCTAILJIOB (TIOJIMKPUCTAIIIOB)
W3 pPACIUIaBOB M PACTBOPOB? YKaXUTE€ OTPAaHUUYECHUS MPUMEHEHHUS METOJOB BbIPAILMBAHUS
KpPHUCTAJIJIOB U3 PACIUIaBOB U PacTBOPOB. JleheKkThl CHHTE3UPYEMBIX KPUCTAILIOB.

MeTto cuHTE3a MOHOKPUCTAJIJIOB U3 paciyiaBoB. ['paHulibl IpuMeHUMOCTH MeTona. CKOpOCTh
BBIpAIIMBaHUSI MOHOKPHCTAJUIOB, TpeOOBaHHWS K aTMocdepe TNpu KOTOPOW MPOBOJUTCS
KpUCTaJTU3alus, TpeOOBaHUS K MaTepHaly TUTJISL.

BeIpamuBanue MOHOKPHUCTAJUIOB W3 paciiaBoB MeTogoMm Yoxpanbckoro. Pacmnpenenenue
MpUMECEN, THITMYHBIE JIsl 3TOT0 METO/A JE(PEKTHI.

BolpamuBanue MOHOKPHUCTAJUIOB U3 paciuiaBoB MetroioM Kupomynoca. Pacnpenenenue
pUMecel, TUIUYHBIE [T 3TOr'0 METO/1a 1e(DEKTHI.

BelpamuBanue M OYMCTKAa MOHOKPUCTAJZIOB METOJOM 30HHOW IUIaBKM. Pacmpenenenue
MpUMECEN, THITMYHBIE JIsl 3TOT0 METO/1a JE(PEKTHI.

TurenpHble METOABI BRIpAIllMBAaHNE MOHOKPUCTAIIOB U3 paciiaBoB. Pacnpenenenue npumMecei,
TUIUYHBIE JJIS 3TOT0 MeTOoa Je(PEKTHI.

CuHTE3 MOHOKPHUCTAJIIOB B pacTBOpax-paciiasax. (3 BUJa METOJIOB).

Ortanbel GOPMUPOBAHUS MOHOKPHUCTAJJIOB B Tra3oBOM (asze: MeTolbl MepeBOja BEIIEeCTBAa B
ra3oByio (mapoByr (aszy); MEXaHH3MbI TEPEHOCA BEIIECTBA OT HMCTOYHHKA O TOJIOKKH;
MeXaHU3M KpHCTAIIM3alMK B Ta30Boi (apoBoii) ¢ase.

BrlpamuyBanue MOHOKPUCTAUIOB B Ta30BOW (mapoBoi) ¢ase merogoM cyOnumaruu-
KOHJEHCAllUM B 3aMKHYTOM CHCTEME, 3alasHHOW amilyse, B MpoToyHOU cucteme. [lomydenue

MOJUKPUCTATUIMYECKUX CTPYKTYP.
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BeIpamyBanue MOHOKPUCTAINIOB B ra30BOM (ha3e METOI0M XUMHUECKUX PEAKIUN (B TOM YHUCIIe
TPaHCIOPTHBIE peakuuu). Kiaccudukamys THIIOB peakIfii NCTIONb3YEMBIX AJISl BHIPAILIMBAHUS
MOHOKPHCTAIIJIOB B Ta30BOH (hasze.

l'a3o¢a3Hblii  CHHTE3 SIUTAKCHAIBHBIX IUICHOK. [ OMOSNHTAKCHUs, TIeTepO3MUTAKCHSL.
MexaHu3Mbl pocTa FOMO- U TI'€TepO- SMUTAKCHAIBHBIX IUICHOK. JleeKThl 3MUTaKCHaIbHbBIX
rwieHoK. [IpruMepsl MoTy4eHus SMUTaKCHATbHBIX TICHOK.

CuHTE3 SNUTAKCHAIBHBIX IUIEHOK C HCIOJIb30BAaHHEM METAUIOPTaHMYECKUX COCTUHEHUH.
MornekyJsipHO JiyueBasi SIMUTaKCUs (IOJyUYeHHUE SIUTAKCUAIbHBIX [UIEHOK F'eépMaHus, apceHu1a
rajulds, IOCIOHHOE MOJy4YeHHUE MOJIYIPOBOJHUKOBBIX CTPYKTYp CEJIEHH/a CBUHIIA — apCEHUJ
rajuIms).

OObeMHass U moBepxHOCTHas AuQQy3uss B TBepA0Pa3HOM CHHTE3Ee (MEXaHHU3MBI, CXEMBI,
reomerpuueckue Mojenu). Cragum  (QU3MKO-XMMHUYECKMX IPEBpAIIEHUI PEreHTOB B
TBepO(a3HBIX PEAKLIUAX.

MeTop! oTydeHHs TOPOIIKOBBIX PEareHTOB JUIsl KEPaMUYECKOr0 METOJIa CHHTe3a (TIpUBECTH
npumepsl). Ctaanu TBepAopa3HOro KEPaMUIECKOr0 METO/1a CHHTE3A.

Mexanuueckue, (QU3MUECKUE, XUMHUYECKHE METOJbl IOJyYeHHs] IOPOIIKOBBIX MeETalIOB
(mpuBectu npumepsl). Ctaguu TBEpI0(Pa3HOro METO/1a MOPOIIKOBOM METaTypriH.

[lpuHIMn ~ peanm3amMyd  CaMOPAaCIPOCTPAHSIONIETOCS — BBICOKOTEMIIEPATYpPHOTO  CHHTE3a
TBeproda3HbIx MaTepuasnioB. Tunbl peakuuii npumenuMbix mainsi CBC cunte3a. Ctpykrypa
matepuanoB mnonayuyaembix MerogoM CBC. Ilpunnunsl mnpoBeaenuss CBC cunHre3a B
MPOMBIIIJICHHOM MacIiTabe.

YcnoBust GOpMHPOBAHUS BEIIECTB B CTEKIO00Pa3HOM COCTOSIHUU. Temrieparypa CTEKIOBaHHS.
N3menenne cBOMCTB (00BbEMa M TEINIOEMKOCTH ) BEILIECTBA B paciliaBe, IPU KPUCTAIUIU3ALUN U
crexyoBanuu. Kiaccudukanus crekaoo0pasyonmx MaTepruaioB 10 TUITY XUMHUYECKOH CBS3H.
IIpaBuna 3axapucenHa. CTpyKTypHblE MOJENM cTekjIooOpa3sHoro oxcuiaa kpemuus (IV) u
OOpaTHBIX CTEKOJ.

CocTaBbl TPOMBIIIICHHBIX CcTeKoJ. CTaauM TEXHOJOTHYECKOTO IMpOIecca IONydIeHUs
MPOMBIIIICHHBIX (OKOHHBIX) cTekoi. Jlaiite xapakrepuctuky ®PuszndeckuMm ImporeccaMm u
XMMHUYECKUM PEeaKIUsM, OCYIIECTBISIOIMUMCS Ha KaX/I0M CTaJiy MPOMBIIUIEHHOTO MpolLecca.
JledekTsl cTeKo.

Curamipl, TpUMeHeHue, coctaB mUXThl. OCOOCHHOCTH CHHTE3a CHUTAIUIOB. KartammsaTopsl,
MPUMEHSIEMBIE JUIS TOyYSHHsI CUTAJUIOB M MEXaHU3MBI UX JIEHCTBHUS.

CymHOCTh KPHOXMMHUYECKOTO METOAa MaTpuyHOW wu3omsiuuu. OOJacTe HCHOIB3yEeMBIX
temneparyp. [lpuMepsl moNydeHHs YacTHIl (COSAMHEHWI) W30JMPOBAHHBIX B MAaTpHIIE.

Bo3moxHOCTH npenapaTuBHON KPUOXUMUH, TPEOOBAaHUS K peareHTaM.



36.

37.

38.

39.

40.

41.

42.

Craguym KpUOXMMHUYECKOM TEXHOJIOTUH TONY4YeHHsS] MOJUKPUCTAIUIMYECKUX  BEIECTB.
XapakTepucTiKa BEIIECTB, MOJNy4aeMbIX METOJAOM KPHOXUMHYECKOW TexHomoruu. OOmactu
MIPUMECHECHHS TEXHOJIOTHH.

Buibl Bo3ielicTBUI Ha MOJUKPUCTAIIMUECKOE BEIIECTBO IMPU MEXaHOXUMUYECKOU 00paboTKe B
MexaHoaktuBarope. [lyTu penakcanuy HanpspKeHUN, BOSHUKAIOUIUX B MOJUKPUCTAIUIMYECKOM
BEIIECTBE MPH  MEXAHOXMMHUYECKOW  aKTUBallMM. MeEXaHOXMMHYECKas  aKTHUBAIUSI
OJTHOKOMIIOHEHTHOH CHCTEMBI, TPOLECCHI, MPOIYKTH. MexaHoxuMudeckas oopadboTka rpapura,
KpEeMHHUSs, TUOKCUIa KPEMHHUS, METAIIJIOB.

Buibl Bo3ielicTBUI Ha MOMUKPUCTAIIMUECKOE BEIIECTBO MPU MEXaHOXUMUYECKOU 00paboTKe B
MexaHoakTuBarope. [lyTu penakcanuy HanpsHKCHUN, BOSHUKAIONIUX B TOJUKPUCTAIUTMYECKOM
BEIIECTBE TIPU  MEXAHOXMMHUYECKOW  aKTHBAIMK. MEXaHOXUMHUYECKHE pEakluu B
MHOTOKOMIIOHEHTHBIX CHCTEMaXx: TBEp10€-Ta3, TBEP0€-KHUAKOCTh, TBEPI0E-TBEPIOE.
MexaHu3M BO3AEUCTBUA yIbTpa3ByKa Ha XKuAKO(a3Hble cucTeMbl. DaKTOPHI, BIMSIONIME HA
WHTEHCUBHOCTH KaBUTaluu. COHOIM3 BOABI (BOAHO-CIIUPTOBBIX PACTBOPOB).

COHOXMMHUYECKHI CHHTE3 HAHOIWCIICPCHBIX METAJUIOB, OKCHUIOB METAJIOB, XaJbKOTCHUIOB B
BOJHBIX (HEBOJHBIX) pacTBOpax.

[Ipoueccrl, mpoTekaroIKe Npu yIbTPa3BYKOBOI 00pabOTKE MONUKPUCTAIIIMYECKHX BEIECTB.
OTMuust aKyCTHYECKOTO BO3JICHCTBUS Ha )KHUJIKO- M TBepAO(Da3HbIC CHCTEMEI.

CxoacTBO (OTJIMYUKSA) CUHTE3a, OCYIIECTBIISIEMOTO C UCTIOJIb30BaHUEM METO/I0B MEXaHOXUMHUU U

COHOXHMMHH B CUCTEMC PpCAIrCHTOB COACPIKAIINX TOJIBKO TBep,ZLO(baSHLIe PCarcHThI.



5.2. OueHo4HbIe CpeACTBA /ISl TEKYLIero KOHTPOJIsl ycIeBaeMoCTH

5.2.1. BxoaHoii KOHTPOJIb (TecTHpOBaHMe) (OLEHOYHOE cpeacTBO Ne2)

3aganne Nel (svi6epume ooun eapuanm omeema)

BemecTBa, copepxaiiye TOIbKO KOBAJICHTHBIC MOJIIPHBIC XMMHUECKUE CBSI3H, IPUBEICHBI B PSIY:
1) PFs, Cl207, NH4CI 2) F2, H2SO4, P2Os

3) HsPOs, BF3, CH3COONH;4 4) NO, SOCl,, CH3COOH

Banganne Ne2 (svi6epume ooun eapuanm omeema)
Cwmemanu 200 r 20%-noro u 300 r 10%-HOT0 pacTBOPOB IITIOKO3bl. MaccoBas 40Jis BEIIECTBA B

MOJTy9eHHOM pacTBope paBHa %
1) 15 2) 16
3) 18 4) 14

3anganne Ne3 (svi6epume ooun eapuanm omeema)

YpaBHEHHE peaKkIuy, MPAKTUIECKH OCYIIECTBUMOM B BOJHOM PAcTBOPE, UMEET BH ...
1) Ba(NO), +2NaOH = 2NaNO3 + Ba(OH)>

2) NaNOs + HCI = NaCl + HNO3

3) CuSOs + 2KOH = K»SO4 + Cu(OH)2

4) Fex(S04)3 + 6HNO3z = 2Fe(NO3)3 + 3H2S04

Bananue Ned (svi0epume ooun sapuanm omeema)

®opmyiia BBICIIETO OKCH/IA dJIEMEHTa, 00pa3yIoUIero BOAopoiHoe coequaenne DHpo, nmeer Bua:
1) D02 2) D03

3) 50 4) 304

3ananne Ne5 (sviOepume HeCKOILKO 8apuUanmos omeema)
LiHF+H,O—=. 1.

HpOHyH_IeHHBIMI/I BCIIECCTBAMMU B CXEME XUMHUYECKON PCaKnun ABJISIFOTCA ...
1) Li2O 2) O,
3) LIiOH 4) H;

3ananne Ne6 (svibepume 00un eapuanm omeema)

JIist nenoyky NnpeBpanieHui
n

+HCI MR EH !
Fe % Xy X KOHEUYHBIM BEIIECTBOM X3 SIBISETCH. ..
1) Fe(OH): 2) Fe304

3) FeO 4) Fe(OH)3

3ananune Ne7 (svibepume o0un eapuanm omeema)

[Tpu B3aumoneiictBuu okcuna cepol (IV) ¢ n3dsitkom pacrsopa NaOH obpazyercs ...
1) ruapocynbduT HATPHS 2) runpocynbhaT HATPHS

3) cynbGhuUT HATPHS U BOJA 4) cynbdat HaTpHs U BOJIA
Bananne Ne8 (svi6epume ooun eapuanm omeema)

C KUCIIOTaMH ¥ HIET0YaMH B3aUMOJICHCTBYET OKCHUI ...

1) xpoma (III) 2) xpoma (II)

3) xpoma (VI) 4) wmaruus



3aganue Ne9 (svi6epume ooun sapuanm omeema)

PactBop, B 500 mx koToporo pactBopeno 1,825 r HCL, umeet pH, paBHblii ...
1) 1 2) 2

3) 5 4) 4

3anganne Nel0 (svr0epume 0oun sapuanm omseema)

Ipu B3anmoneiicTBin noHoB Fe* ¢ rexcarmanodepparom (I1) kamus HabrogaeTcs 0Opa3oBaHHe:
1) Oyporo ocanka 2) Oemoro ocanka

3) TEeMHO-CHHEro ocajka 4) KpOBaBO-KPacHOTO pacTBOpa

3ananue Nell (svrbepume ooun sapuanm omeema)

O6beMm 0,11 pactBopa KOH, HeoOxoaumbIii 1t HedTpanuzanuu 20 mi 0,15H pacTBopa a30THOM
KHUCIIOTBI, PaBEH __ MUJUIMIIUTPAM.

1) 15 2) 45

3) 30 4) 20

Bananue Nel2 (svi6epume ooun éapuanm omeema)

Mertopl aHanu3a, OCHOBaHHBIE Ha CITOCOOHOCTH BEIIECTBA MOTJIOMIATH CBET ONPEACICHHON JUTMHBI
BOJIHBI, HA3BIBAIOTCH ...

1) NOTEeHIHMOMETPUICCKUMHU 2) crekTpohoTOMETPUICCKUMHE

3)  (hOTOIMUCCHOHHBIMU 4) paguoMeTpUYECKHMHU

Bananue Nel3 (svi6epume ooun éapuanm omeema)

Ecmu saTanenus obpazoBanus SO2 paBHa —297 kJk/MOJIb, TO KOJIMYECTBO TETUIOTHI, BBIICISIEMOE TIPU
cropanuu 16 r cepbl, paBHO _ kJ[Xk.

1) 1485 2) 297

3) 74,25 4) 594

Bananue Neld (svi6epume ooun éapuanm omeema)

Ecnu remniepatypHbiii K0O3GGUIIHEHT XUMUYECKON PEaKIIMK PaBEH 2, TO MPH MOBBIIICHUN
temmeparypsl oT 20 °C 1o 50 °C ckopoCTh peaKiuy ...

1) yBemuumBaercs B 6 pa3 2) yMeHblaercs B 4 paza

3) yMeHbIaeTcs B 2 pasa 4) yBenmuuuBaertcs B 8 pas

3ananue Nel5 (sv10epume 00un sapuanm omeema)

Koaddurment nepen Mosexynoi BOCCTAaHOBUTENSI B ypaBHEHUHU PEAKITUN
KMnOg4 + Na2SO3 + H2SO4 — MnSO4 + NaxSO4 + K2SO4 + H20 pages ...
1) 2 2) 3

3) 1 4) 5



5.2.2. CocraBjieHHe KOHCIIEKTOB JIeKIHii M0 TeMaM (0leHOYHoe cpeacTBO Ne3)

Tema 1. BBeneHue B HeOpraHM4eCKU CUHTES.

Tema 2. MeTrozibl ¥ IpUEMBI HEOPIAHUYECKOTO CUHTE3A.

Tema 3. OuncTKa U pa3iesiecHue HEOPTraHUYECKUX COCTMHEHUM.

Tema 4. CuHTE3 HEOPraHMYECKUX COCTMHEHUI B PACTBOPE.

Tema 5 CuHTEe3 HEOPraHUUYECKUX COEAUHEHUN B pacIljiaBe.

Tema 6. CuHTE3 HEOPraHWYECKUX COSIMHEHHI B Ta30BOM (hasze.

Tema 7. CuHTE3 HEOPraHUYECKUX COCAMHEHUH B TBepaoH (asze.

Tema 8. CuHTE3bI HEOPraHUYECKUX COCAMHECHUN B HEBOJIHBIX Cpeaax.

5.2.3. OT4eTsl M0 JIAG0PATOPHBLIM PadoTaM (OIleHOUHOE cpeacTBO Ned)

[Tnan otuera o gaboparopHoii pabore

Tema mabopaTopHOit pabOTHI

L{enp mabopaTtopHO# paboThI

3amauun 1abopaTopHO pabOTHI

Martepuansl 1 000py10BaHHE

PeakTuBbl

Xox paboTsl

1. YpaBHeHUs peakiuid U pacyeT KOJUYECTB MCXOIHBIX
BEILIECTB.

2. PucyHKH XMMHUYECKUX YCTAHOBOK ISl CHHTE3A.

3. Onucanue xoza paboThI.

4. HaGntoneHus u pe3yJsbTaThl.

5. PacueT KOIM4eCTB IPOAYKTOB PEAKLIUU U ONIPEICICHUE
BBIXOZIa TPOYKTOB PEaKILIHH.

BriBoa o nabopaTtopHoii pabote

[Tepeuens abopaTopHBIX paboT:

JlaGopatopHas pabota Nel «TexHnka 6€30MaCHOCTH U MpaBuiIa pabOTHI B J1aOOPaTOpUU

XHUMHYECKOI0 CHHTE3a. XUMHYECKas nocynaar».

JlaGopaTtopHast pabota Ne2 «OuucTka coneil METOI0M NEPEKPUCTAILTUZ AL,

JlabopaTtopHnast pabota Ne3 «Ouuncrka cosieil METOJIOM BO3TOHKI.

JlaGopatopHas pabota 4 «IlomyyeHue Kucior.

JlaGopatopHas pabota 5 «I[lomyyeHue rupoKCHIOB.

JlaGopaTtopHas pabota 6 «IlomydeHnue conein».

JlabopaTtopHast pabota 7 «IlomydeHne HEOPraHUYECKUX MUTMEHTOBY.

JlaboparopHas pabota 8 «I[lomydeHrne KOMIUIEKCHBIX COSTUHEHUY.

ﬂa6opaTopHa51 pa60Ta 9 «Cunres HCOPraHNYCCKUX COE€IMHEHHUI Ha OCHOBE MMPpUPOAHBIX

NCTOYHHUKOB U nepepa60TKH OTXOO0B».




5.2.4. UuauBuayaibHoe qomanrHee 3axanue Nel (omeHouHoe cpeactBo Neb)
Bapuanr 1
1. CocraBbTe cxeMy, HAMHIIUTE YPAaBHEHUS OJIIEKTPOIHBIX pEaKIHUW, y KOTOPOrOo OJUH W3
3IEKTPOJIOB KOOAIBTOBBIA (aco’'=10" Momb/m), a Jpyroii — CTaHZAPTHBIA BOJOPOIHBII.
Paccunraiite DJIC snementa npu 25°C.
2. 3aKoHYMTE YpaBHEHHE PEaKkIMH U pPaccTaBbTe KOXPPHUIMEHTH MeToaoM nonypeakiuii: Nal +
PbO2 + H2SO4 = ...
3. Cwmech okcupa cepsol |V u okcuaa yriepona 1V, maccoit 1,52 r, mornotuinu 33,9 Mit ruapokcuia
Oapwust (MaccoBas 10751 ocHoBaHus 21,4, miotHocTh 1,18) Bemammii ocagok oTHHIBTpOBAIH.
@uIbTpaT MOXKET IpOpearupoBath ¢ 15,4 M1 pacTBOpa cepHON KUCIIOTHI ¢ KOHLIEHTpauuen 1,3

MOJIb/TI. BRIUUCIINTE MacCOBEIE JIOJIM Ta30B B CMECH U 00BEM cMecH (TIpH H.Y.).

Bapuanr 2
1. Paccuwmraiite 3/IC KUCIOPOAHO-METAHOBOTO 3JIEMEHTA, B KOTOPOM MPOTEKAET CIEaYyroIias
peakiusi: CHa(r) + 202(r) = CO2(r) + 2H20(r) npu 298 K. Beruucinre KOHCTaHTY paBHOBECHS
JIAHHOMW PEAKIINH.
2. 3aKkoHYMTE YpaBHEHHE PEaKIMH U paccTaBbTe KOd(pUIUMEHTH MeToAoM monypeakiuii: Kl +
K103 + H2SO4
3. CMmecp mopomKooOpa3HbIX cepebpa u Memu, Maccod 4,52 1, Harpenu ¢ HU30BITKOM
KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI. BpiaenuBiiuiicss npu 3ToM Ta3 norjotuiau 34,9 mi
pactBopa ruapokcuaa 6apus (maccoBas qoisi ocHoBanus 20,4%, mnotHocTs 1,20). Bermasrmmii
ocanok ordunbTpoBanu. Ha monnyio HeWTpanuzanuio ¢uiabTpara u3pacxoioBaid 18 wmu
COJISTHOW KHUCJIOTHI C KOHIleHTpamue 1,67 Momnb/n. BeruuciauTe MaccoBbI€ IO METAIJIOB B

cMecH ¥ 00beM rasza IIPU H.Y., BBIACIMBHIICTOCA IIPHU JEUCTBUH KUCIIOTHI HA METaJIIbI.



5.2.5. [IncbmeHHast KOHTPoJIbHast padora Nel (oueHo4YHOe cpencTBo Neb)

BapuanTt 1

1. Ompenenute MaccoByIO JOJIO pacTBopa, MoidydeHHoro npu cMmemmBanuu 100 mMi pactBopa
CcepHOil KHCIIOTHI ¢ MaccoBoii goneit 40% (maotHocTsio 1,303 r/eM®) 1 500 Mt 0,5 M pactBopa
cepHoii kucnoTsl (motHocTs 1,07 r/em’).

2. Jlns nonyuenus nacwimennoro mpu 100°C pactBopa HuTparta HaTpus, 66110 B3AT0 500 M BOJIBI
npu 4°C. Tonydennslii pacTBop oxiaxaeH 10 20°C. Paccunraiite Maccy BBINABIIETO 0CAIKa,
€CJIM paCTBOPUMOCTH COJIU MPH yKa3aHHBIX TEMIEpaTypax paBHa COOTBETCTBEHHO 176 u 88 r /
100 r Boxbl. YeMy paHa MoJIsipHAst 10JIs1 BELIECTBA B OXJIAXKIEHHOM PacTBOpE.

3. PaccuutaiiTe paBHOBECHBIM MOTEHIMAT IIMHKOBOTO JJIEKTPOJa B CYJIb(GaTHOM pacTBOpeE
LIUHKOBAHUS TIPU 50°C. CocraB anekTponuta cneayromuii: ZnSO4— 0,05 monb/n, Na2SO4 — 0,01

Moub/11, Al2(SO4)3 — 0,001 Mons/i. Ipunsts, uto E%2n?*/zn, 323 K= E%0?*/zn, 298 K.

Bapuanr 2

1. Ckomnbko rpamMMoB cynb(dara HaTpusi U MI BOABl CIEIyeT B3ATh ISl HPUTOTOBJICHUS
naceimenHoro npu 20 °C (16%, nnotHocts 1,141 r/cM®) pactBopa o6semoM 1,5 1. Uemy paBHa
pacTBOPUMOCTH Cyib(aT HATPHS MPH STON TEMIIEpaType.

2. Ilpu 293 K u p = 101 xIla pacTBOpHMOCTH CEpoBOAOpPOAa B Bozie paBHa 2,58 (M3/M° BomwI).
PaccuuTaiiTe MaccoByO J0JIO CEPOBOIOPOJIAa B TAKOM PacTBOPE.

3. PaccuuTaTh 371€KTPOIHBIE TOTEHIIMAIBI MAaTHUS B PAaCTBOPE €r0 COJIM MPU KOHIIEHTPALUSIX HOHA

Mg?* 0,1; 0,01 1 0,001 MomB/m.



5.2.6. UuauBuayajibHoe qoManiHee 3axanue Ne2 (omeHouHoe cpeacTBo Ne7)

BapuanTt 1

1. IIpenckakute 3HaK N3MEHEHUS SHTPOIMH B pEaKLIUU:

NH4HCOs3 (TB.) = NH3 (ra3) + COz2 (ra3) + H20 (ra3).
[loyemy BemECTBO YCTOMYMBO IpPH CTAaHAAPTHBIX ycnoBusax? Ilouemy npaxke mpH NOBBILICHUH
TEMIIEpaTypbl CKOPOCTh PA3JIOKEHUS HE CIMILIKOM BEJIMKA?

2. MOXHO 1M OCYLIECTBUTH CHMHTE3 3TaHOJIA U3 YIJIEpoAa, KUCIOpPOoJa U BOAOPOAA IPU KOMHATHOM

temrneparype? Jlaiite MOTUBHPOBAaHHBIN OTBET, MOATBEPKICHHBIN HEOOXOIMMBIMH pacyeTaMu.

3. IloueMy M Kak MOKHO IOJYYUTh COCAUHEHUS, TEPMOJAMHAMHUYECKU HeycToilumBeie? [IpuBeaute

BO3MOKHO 00JIbIlIee YUCTI0 00BICHEHUH, CIOCOOOB MOTYYEHHS U HECKOJIBKO ITPUMEPOB.
4. [Ipennoxxurte TEpMOINHAMUYECKUI LUK, COOTBETCTBYIOIIUN PEAKIUU:
2Ca (tB.) + O2 (1.) = 2CaO0 (1B.)
Bapuanr 2

1. YeM 00BSACHUTBH, UTO 3apOKICHHUE LIETIH B CMECH BOJIOPO/IA U XJIOpa HAUMHAETCS C JUCCOLUAIIUU

MOJIEKYJI XJ10pa U 00pa3zoBaHus aTOMOB XJjiopa? [loyemy 3TOT akT IpeaOYTUTENIbHEE aKTa
JUCCOLMAMU MOJIEKYJI Bojiopoaa?

2. MoxHo nu »Hepruto akTuBanuu (EakT) OIEHHTh Kak CyMMapHYyI DSHEPIHI0 TUCCOLUAIUU
XUMUYECKUX CBSi3éM B HMCXOAHBIX Mojekynax? OTBeT corjlacydte ¢ NOpUBEACHHBIMU
AKCIIEPUMEHTAILHBIMU JAaHHBIMHU:

Hz (ra3) + Iz (ra3) = 2HI (ra3) Eaxr = 40,0 xkay/mors;
Ha (ra3) + Clz (ra3) = 2HCI (ra3) Eaxr = 60,0 xkan/mons;
2NO (ra3) + Br2 (ra3) = 2NOBTr (ra3) Eaxr = 1,3 kxan/morns.
Dueprust xumuueckux cszeid B Ho, l2, Clz, Bra, NO cootBeTcTBeHHO paBHa (KKkaji/mounb): 103,26;
35,6; 57,00; 45,00 u 150,00.

3. Ilpu kakux TeMmIeparypax, CpPaBHHUTEIBHO BBICOKMX WM HHM3KUX, KaTalu3aTop Urpaer Oolee
CYLIECTBEHHYO poJib? (YUecTb NOBBIIIEHUE KOHIIEHTPALMH BELIECTB Ha TOBEPXHOCTH KaTalu3aTropa
U CHMDKEHUE SHEPTHH aKTUBAILIMM IIPH Pa3HbIX TEMIEpaTypax).

4. B pacTtBOpe, COIEpKAIllEM BEMIECTBO A, MPOUCXOIUT peaKlMs, MPUYEM KOHIICHTpauus A
YMEHBIIAETCS] BO BPEMEHU CIIEIYIOIINUM 00pazoM:

T, CEK 0 5 10 20 30 45
C, mons/n 5,00 4,35 3,70 2,74 2,03 1,30
Omnpenenure MOPSAOK PEaKINH 110 BEIIECTBY A M KOHCTAaHTY CKOPOCTH peak-

OHH.



5.2.7. IncbmMeHHast KOHTPOJIbHas padoTa Ne2 (oneHo4YHOe cpencTBo Ned)
Bapuanr 1
1. B pactBope mnpucyrctByror coemuneHus cocraBa KoMnOs, [AQ(NH3)2]JOH, K:[Zn(OH)s] u
K[AI(OH)4(H20)2]. TIpeanoxute crnocoObl OTACICHHUS COCIUHEHUIN MEPEXOTHBIX JJIEMEHTOB OT
amoMuHus. Beigenure mapranen B Buie KapOOHMIIA, LIMHK B BUJE Cylb(uaa, cepedpo B BHIE
okcuna Ag,O. Hanummwre ypaBHEHUS BCEX MPEATOKEHHBIX BAMU PEAKIIHIA.
2. Cmech comepxutr kpuctasummueckue BemectBa: CuCl, AgCl, HgClz. Ilpeanoxute XUMHUYECKUN
croco0 pa3zelieHus yKa3aHHOW cMecH colieid, BeiienuB Meab B Bujae CuSOs-5SH20, pTyTh B BHIE
[HgoNJI-H20, a cepebpo B dopme mpocroro BemecTBa. Hamuimure ypaBHEHHS BCEX

MMPCAJIOKCHHBIX BaMU peaKuMﬁ.

Bapuanr 2

1. HeoOXoauMo OYMCTUTH OT PAcTBOPUMBIX IpUMECEH METOJIOM MEPEKPUCTAIIM3ALMUA THAPOKCU]

Oapust u kapOoHar smtus. CocTaBbTe MUCHMEHHO (B 0OmIeM BHUjae, 0€3 YUCIOBBIX 3HAYCHUHN)
METOJIUKY OUUCTKHU.

2. Ilpu pa3aeneHuy JIAHTAHOMJIOB U aKTHHOWJOB METOJIOM MOHHOTO OOMEHa MOHBI 00Jiee TSKEIbIX

9JICMCHTOB BBIMBIBAIOTCA B IICPBYIO OUCPC/b. Kax M0XHO 0OBSICHUTE 9TO IBIEHHUE?



5.2.8. Hanucanue pedepara (omeHouHoe cpeacTso Ne9)

[Tony4yenue GpuaHuTOB.

CuHTe3 akBaMapHHa.

[TomyyeHue MHCTPYMEHTAIIBHOM CTaIM METOJIOM CaMOPAaCIpOCTPAHSIOUIETOCs CUHTE3A.
MexaHOXMMHYECKUN CUHTE3 KapOUI0B METAJIIOB.

[TomyyeHue cBETOpacCEUBAIOIUX CTEKOJL.

[TomyyeHue MeTaNInyecKnX CTEKOI.

[Torydyenue 6OpATHBIX CTEKOJL.

ITonmyyeHnue nOpoOIIKOB HUKEIIA.

© 0 N o g bk~ wDhPE

[Tonydyenune nopoLKOB ME/IHU.

=
o

. Cunres MOHOKpHCTAaJlJIa FJ'II/ILII/IHCYJ'IB(l)aTa B HCBOJAHBIX paCTBOpax.

-
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. l"apHI/IcamHa;[ IJ1aBKa, IPUMCHCHHUC.

=
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. CunTes candupos.

=
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. COHOXUMHUYECKHUI CUHTE3 30JI€il METAJIIOB.
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. COHOXMMUYECKUH CUHTE3 Cy.]'IBq)I/II[OB.

=
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. 3d meuats MeTaIaMu

=
»

. HOJIy‘-ICHI/Ie 30JIOTBIX CJIMTKOB H 30JI0TBIX HOKpI)ITI/II\/JI.
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