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1. HazHa4yeHue (pOHIA OLIEHOYHBIX CPEACTB

1.1. Heabrw co3zmanus DPOC mno aucnuiuiiHe «HeopraHmdeckuii CHHTE3» SABISCTCS

YCTaHOBJICHHE COOTBETCTBHSI YYEOHBIX TOCTHIKEHHUH 3alUIaHUPOBAHHBIM pe3yJbTaTaM OOy4YeHHUS U
TpeOoBaHUsM paboueil mporpaMmbl AUCIUILTUHBL.

1.2. ®OC pa3paboTaH Ha OCHOBAaHUU HOPMATUBHBIX JOKYMEHTOB:

— (benepanbHOTO TOCYJAPCTBEHHOTO OOpA30BaTENBHOTO CTaHAApTa BBHICIIETO OOpa30BaHUS IO
HarpasjieHuto noarotorku 44.03.05 [lenarornyeckoe o6pazoBanue (¢ AByMs IPO(HIISIMH IMOATOTOBKH )
(ypoBeHb OakanaBpuara), YTBEPXJCHHBIM MPUKAa30M MUHUCTEPCTBOM 00pa3oBaHUS U HAYKH
Poccuiickoii penepanuu ot 9 despains 2016 r. Ne 91;

— oOpasoBarenbHOM nporpamMmbl «bHojorus M XUMUK», OYHOM (OPMBI OOYUYEHHS BBICLIETO
oOpaszoBaHusi 1o HampasieHnt0 moArotoBku 44.03.05 Ilegarormueckoe oOpa3oBaHue (C ABYMs
PO UISIMU TIOATOTOBKH);

— Ilonoxenuss o ¢opmupoBanuu (HOHIA OLEHOYHBIX CPEICTB AN TEKYHIEro KOHTPOIS
yCIIEBaEMOCTH, TMPOMEXKYTOYHOH M HWTOTOBOW aTTecTaluu OOy4Jaromuxcs Mo o0pa3oBaTeIbHBIM
nporpaMMaM BBICHIETO OOpa3oBaHHUs — IMporpamMmaM OakaliaBpwara, MporpamMmaM CIelHaInTeTa,
mporpaMMaM  MarucTpatrypbl, M[porpaMmaM MOATOTOBKM HAy4YHO-TIEAArOTMYECKUX KaJpoB B
acnupaHTtype — B (eaepansbHOM TOCYIapCTBEHHOM OIOJKETHOM 0Opa30BaTEbHOM YUPEKICHUN
BbIciiero oOpazoBaHus «KpacHosipckuil rocyqapcTBeHHBIN nenaroruueckuii yausepcuteT um. B.IL.

AcradbeBa» yTBepKJIeHHOro npuka3oM pekropa Ne 297 (1) ot 28.04.2018.
2. IlepeyeHb KOMIeTEeHIMIA, MOIEsKAIUX (OPMHUPOBAHMIO B PAMKAX JHCHHMILIMHBI.

2.1. Ilepeuenb KOMINeTeHIUH, GOPMHUPYEMBIX B ITpOIecCce U3YyUeHUS AUCUUIUINHBI «Heoprannyeckui

CHHTE3Y!
e [IK-1: CnocoOeH ocBauBaTh U UCMOIL30BATh TEOPETUUECKUE 3HAHUS U IPAKTUYECKHE YMEHUS U
HaBBIKM B IPEIMETHOM 001aCTH NMPH pelIeHNH MpodhecCUOHABHBIX 3a/1a4;
o [IIK-1.1: 3HaeT cTpyKTypy, COCTaB U JAUJAKTUYECKUE E€TUHUIIBI MPEIMETHON 00J1acTh
(mpenosiaBaeMoro npeaMeTra)
o IIK-1.2: YMmeer oCyIIecTBIATE OTOOp y4EOHOTO COJEpIKaHUS JIJIS €r0 peallu3alid B
pa3nuyHbIX hopmax oOyueHHs B cOOTBeTCTBUH ¢ TpeboBaHussMu OI'OC OO

o [TIK-1.3: JIleMoHCTpUpYeT yMEeHHE pa3padaThIBaTh pa3inyHble (HOPMbI yUeOHbBIX 3aHITUH,

MPUMEHATH METObI, TPUEMBI U TCXHOJIOTNH 06y11eH1/15[, B TOM YHCIJIE I/IH(l)OpMaIII/IOHHI)Ie



3. @OH/I OLIEHOYHBIX CPEACTB /ISl IPOMEKYTOYHOM aTTecTAlHH

3.1. ®oHIBI OLICHOYHBIX CPEJICTB BKIIFOYAIOT: 3a4eT.

®  OIIGHOYHOE CPEACTBO 1 — BONPOCHI K 3a4ETY.

3.2. OneHOYHBIE CPECTBA

3.2.1. OnieHOYHOE CPEACTBO: BOMPOCHI K 3aUETy.

Kputepuu onieHnBaHus Mo OLEHOYHOMY CPEACTBY 1

®opmu | IIpoaBUHYTHIH YPOBEHb ba3oBblii ypoBeHb IToporoBblii ypoBeHb
pyemble chopMHpPOBAHHOCTH copmupoBaHHOCTH copmupoBaHHOCTH

KOMIIET KOMIIeTeHI NI KOMIIeTeHIM I KOMIIeTEeH M

eHIIUH (87-100 6ammoB) (73-86 GamoB) (60-72 baya)*
OTJIMYHO/3a4TCHO XOPOIII0/3a4TEHO YIIOBJICTBOPUTEIIHLHO/3a4TE
HO

IK-1.1 | O6yuaromuiicst Ha OO6yuaromuiicst Ha OO0yuaromumiicst Ha
MPOJIBHHYTOM YPOBHE 0a30BOM ypOBHE 3HAET IIOPOT'OBOM YPOBHE 3HAET
3HAET CTPYKTYPY, COCTaB U | CTPYKTYPY, COCTaB U CTPYKTYpY, COCTaB U
JTUIAKTUYECKUE SAMHUIBI | JUIAKTUYCCKUE SAMHUIBI | JUIAKTUYCCKUE SAMHUIIBI
IpeIMeTHOM 001acTu IpeIMeTHOM 001acTu npeIMeTHON o01acTu
(mpemno1aBaeMoro (mpernoiaBaeMoro (mpernomaBaeMoro
IIpeaMeTa) IIpeaMeTa) IpEMETA)

IIK-1.2 | O6yyaromuiicst Ha OOyuaromuiicsa Ha OOyuaromuiics Ha
MIPOJBHHYTOM YPOBHE 0a30BOM ypOBHE yMeeT IIOPOTOBOM YPOBHE YMEET
yMeeT OCYILECTBIIATh OCYILECTBIATH OTOOD OCYILECTBIATH OTOOP
0TO0p yuebHOoro y4eOHOTr0 coepKaHus y4eOHOT0 coJepKaHUs
COJIep KaHuUs ISl €ro JUIsL €T0 peaau3alyy B JUISI €T0 peau3alluy B
pealu3aiyy B pa3InYHbIX | pa3Nu4HbIX Popmax pa3IMYHBIX (popMax
dbopMax oOydeHus B o0OyueHHsl B COOTBETCTBUU | OOYYEHHS B COOTBETCTBUU
COOTBETCTBHH C ¢ TpeboBanusmMu PI'OC ¢ TpeboBanussmMu PI'OC
tpedoBanusimu ®PI'OC OO | OO 00

IIK-1.3 | O0yuarommiicst Ha OO6yuatromuiicst Ha OO0yuaromumiicst Ha
IPOABUHYTOM YPOBHE 6a30BOM ypOBHE IIOPOT'OBOM YpPOBHE
JIEMOHCTPHUPYET YMEHUE JIEMOHCTPHUPYET YMEHUE JIEMOHCTPUPYET YMEHUE
pa3pabaTbIBaTh pa3pabaTbIBaTh pa3pabaTbIBaTh
pasnuaHbie POopMBI pasnuaHbie POpMBI paznuaHbie POpPMBI
y4eOHBIX 3aHITUH, y4eOHBIX 3aHATHH, y4eOHBIX 3aHATUH,
MIPUMEHSITh METO/IbI, MIPUMEHSITh METO/IbI, MPUMEHSTh METOJIbI,
MIPUEMBI i TEXHOJIOTUHU MIPUEMBI i TEXHOJIOTUHU MPUEMBI U TEXHOJIOTUHI
00y4YeHHs, B TOM UHCIIe 00y4YeHHs, B TOM UHCIIe 00y4YeHHsI, B TOM UHCIIe
nH(GOPMAIIMOHHBIE nH(pOpMAIIMOHHBIE UHPOPMAILIMOHHEIE




4. ®oHA OLIEHOUYHBIX CPEICTB ISl TEKYIIEero KOHTPOJIsl yCIeBaeMOCTH

4.1. ®OoHBI OIIEHOYHBIX CPEJICTB BKIIOUYAIOT:

® OIIEHOYHOE CPE/ICTBO 2 — BXOHOW KOHTPOJIb (TECTHPOBAHHE),

® OICHOYHOC CPEACTBO 3 — cocTaBjieHHE KOHCIIEKTOB JIEKITAH 110 TCMaM,

® OIEHOYHOE CPENICTBO 4 — OTUETHI IO JAOOPATOPHBIM paboTam,

® OIICHOYHOE CPEJICTBO 5 — MHAMBHIYAIbHOE JOoMaIlHee 3aaanue Nel,

® OIICHOYHOE CPECTBO 6 — MUCbMEHHAst KOHTpOJIbHas padboTa Nel,

® OIICHOYHOE CPEJICTBO 7 — MHIMBHUIYAIIBHOE JOMAIlIHee 3a1anue No2,

® OIICHOYHOE CPEICTBO 8 — MUCbMEHHAs KOHTPOJIbHAs paboTa No2,

® OIICHOYHOE CPEICTBO 9 — HamucaHue pedepara.

4.2. Kputepuu olieHUBaHUS

4.2.1. Kpurepun OICHUBaHUS

((HeOpFaHI/I‘ICCKI/Iﬁ CHHTC3».

CM.

B TEXHOJOTHYECKOM

KapTe peﬁTHHl"a 10 AMCHUIIIIMHEC

4.2.2. Kputepun OlIEHUBaHUS 110 OIICHOYHOMY CPEJCTBY 2 — BXO/IHOH KOHTPOJb (TeCTHPOBaHUE).

Kpurepuu onennBanus

KonmuectBo 6aiioB
(BKJI1a/1 B pEUTHHT)

BepHbix oTBeTOB — 3 1
Bepubix oTBETOB — 6 2
Bepnbix otBeToB — 9 3
Bepubix oTBeTOB — 12 4
Bepnbix otBeTOB — 15 (MakcuManbHbIN 6ast) 3)

4.2.3. Kputepun o1leHHBaHUS 110 OLIEHOYHOMY CPEJICTBY 3 — cOCTaBJAeHUE KOHCIEKTOB JICKIUI 110

TEeMaM.

Kpurepuu orieHuBaHUs

KonunuecTtBo 6amoB
(BKJIIa/1 B pEUTHHT)

PackpbIThl OCHOBHBIC TIOHSTHS 110 TEME 4
[Toka3aHbI CBSI3M MEK/Ty OCHOBHBIMH ITOHSTHSIMHU 3
Hcnonb30BaHue CXeM U YCIOBHBIX 0003HAUCHHIA 3
AKKYpaTHOCTb, TPAMOTHOCTb, JJAKOHUYHOCTh 2
MaxkcuMalbHBIH Oat 10

4.2.4. Kputepun OLICHUBAHUS 10 OLIECHOUYHOMY CPEJICTBY 4 — 0TYeThI 110 J1a00PATOPHBIM pPadoTam.

Kpurepun onennBanus

KonungecTBo 6anmoB
(BKJIIa/1 B pEUTHHT)

Brimonnenune paboThl COTIACHO UHCTPYKIUH 2
Odopmnenue coritacHo TpeOOBaHUSIM TITaHA 2
[Tomydyenue pe3yabTaToB, COOTBETCTBYIOIINX €N PAOOTHI 1
CamocrosTenbHoe (HOpMyTUPOBaHHE BBIBOJIA 1
MakcumanbHBIN Oat 6




4.2.5. Kputepuu orjeHMBaHUS 1O OLIEHOYHOMY CPEACTBY 5 — MHAMBHAYaJAbHOE IOMAallIHee 3a/IaHue
Nel.

KonmuectBo 6aiu10B

Kpurepun oneHnBanus N
(BKJIa/1 B pEUTHHT)

3a KaXX1yI0 BEpPHO PEILICHHYIO 3aa4y 2

MakcumanbHbIi 0amr (3a 3 3a1aun) 6

4.2.6. Kputepun olleHUBaHUS 110 OIICHOYHOMY CPEJICTBY 6 — NMCbMeHHAasi KOHTPOJbHas padora Nel.

KonnuectBo 6aiu10B8

Kpurtepuu orieHuBaHMsI .
(BKJIaT B PSUTHHT)

3a KaX/10€ BEpHO BBIINOJIHEHHOE 3aJaHKE 2

MaxkcumanbsHbli Oamn (3a 4 3aganus) 8

4.2.7. Kputepun OlleHHBaHUS 110 OIICHOYHOMY CPEICTBY 7/ — HHAMBHAYAJIbHOE JOMallIHee 3a/laHne
No2.

KomnunuectBo 0amioB

Kpurepuu onennBanus N
(BKJIa/1 B pEUTHHT)

3a Ka)KJ10€ BEPHO BBIINOJIHEHHOE 33/1aHUE 1

MakcumanbHbINH 0at (3a 6 3a1aHui) 6

4.2.8. Kputepuu olleHUBaHUS 110 OLICHOYHOMY CPEJICTBY 8 — NMCbMEHHasi KOHTPOJIbHas pagora Ne2.

KonuuecTBo 6amioB

Kpurepun ouennBanus N
(BKJIa/1 B pEUTHHT)

3a KaXk10€ BEPHO BBIMOJHEHHOE 3aJaHKE 5

MaxkcuManbHbIN 0armt (3a 2 3aaHus) 10

4.2.9. Kputepun olleHUBaHUs 110 OLIEHOYHOMY CpeJICTBY 9 — Hanucanue pedepara.

KonuuecTBo 6amioB

Kpurepun ouennBanus N
(BKJIa/1 B pEUTHHT)

PackpseITo comeprkaHue TemMbl pedepaTa 3
['myOGuHa 1 0XBat JIUTEpaTyphl 10 TeMe pedepara 2
[Toka3aHa akTyalbHOCTb TEMBl, HaJIM4YU€ BBEJCHHS U 3aKJIIOUYCHHUS, 3
COZIEPIKAIET0 BBIBOJIBI IO MPOJICIAHHON paboTe

AKKYpaTHOCTb, TPAMOTHOCTbD, JJAKOHUIHOCTb 2

MakcuMabHBIH 6ayT 10




10.

5. OueHo4HbIE cpeacTBa (KOHTPOJIbLHO-U3MEpPHTeIbHbIEe MATEPHAJIbI)

5.1. OueHo4Hble cpeaACTBA JJsl IPOMEKYTOUYHOMN aTTecTAllUN

5.1.1. TunoBbie BONPOCHI K 3a4eTy (0LeHOUYHOoe cpeacTBo Nel)

Oranel ¢opMupoBaHus TBepAbIX (a3 (B pacTBopax, paciuiaBax, ra3oBoil ¢asze). ['omo- u
reTeporeHHOe 3apoableo0pa3oBaHue.

Knaccupukanus gusnueckux ¥ XMMHYECKHUX IIPOLECCOB, UCIOIb3YEMbIX B HEOPraHMYECKOM
cuHrese (kinaccuduxanus OpmonTa). O6G0CHOBaHHE BO3MOKHOCTH M PALIMOHAIBHOCTH METO/1a
CHUHTE3a TpeOyeMOro BEIEeCTBa C 3aJaHHON CTPYKTYpOM.

PactBoputenn, pacTBOPUMOCTh. 3aBUCUMOCTh PACTBOPUMOCTH OT IMPHUPOABI PAaCTBOPSIEMOIO
BellecTBa U pactBopurens Kinaccudukanus pactBopureneil. JJoHOpHbIE M aKLIENITOPHBIE YHCIIA
pactBopuTtesnei. [IpuHuunbl BeIOOpa pacTBOpUTEIIEH 7Sl CUHTE3a.

MexaHu3MBbl TOMO- U F€TEPOMOJIEKYJIIPHON acCOLMALIUU, TOMO- M T€TEPOMOHU3ALNN MOJIEKYJI
pacTBOpUTEIIS U PacTBOPEHHOIoO BemecTBa. duznueckue mporecchl 1 XUMUYECKUe MPOLECCHI,
COIIPOBOKAAONIUE (OCTOKHSIIOIINE) IPOLECC PACTBOPEHHUSI BELIECTB.

CriocoObl MOJIy4YeHUs] KOJUIOMJHBIX PAacTBOPOB, MX YCTOWYMBOCTb, METOJbl CTAOMIIM3ALUH.
CocTaB KOJUIOWAHBIX YaCTHII.

ArperaTuBHasi U KHHETHYECKasl yCTOMYMBOCTH 30J1€H, (ha30Bast U MOBEPXHOCTHASL yCTOWYMBOCTb
qacTul] JucrnepcHoil ¢as3pl. OT 4ero 3aBUCAT 3TH TUIBI YCTOHYHMBOCTH, YeM ONpEAEIsIoTCA?
Kakue Bo3zmelcTBUS HapylIalOT YCTOMYMBOCTH 30JI€H. OMIHMPUYECKHE 3aKOHOMEPHOCTH
KOaryJisiiuu 3o0Jiei snexkrpoiauTamu. Ctabunusanusi 4acTHIl 30J1eH, BellecTBa-CTaOUIN3aToOpHI.
KonTtpons pazmepoB 1 HpopMbl HacTuil.

CocraBsl pacTBOpOB I oay4YeHus reqaeil. CTaguu XMMHUYECKUX TPEBPALCHUH P MTOJIyY€HUN
reqeii. MexaHu3Mbl COIOJIMKOHJECAlMM THAPOJIU30BAaHHBIX aJKOKCHIOB. CuHepesuc.
[IpuMeHeHue Kkpeporenen.

AHanu3 auarpaMM pacTBOPUMOCTH HEOPraHMUYECKUX BEIIECTB B BojJe. BriOop ycrnoBwuii
Kpuctamnu3auuu TBepAod ¢as3pl. CrocoObl NPUTOTOBIECHHS TMEPECHIIEHHBIX PacTBOPOB.
MeTtacTtaOuibHbIe U TAOMIbHBIE PACTBOPHI.

[IpeumymiecTBa M HEJOCTATKU IMOJIyYEHUS MOHOKPUCTAIJIOB WM HOJUKPUCTAIUTMUECKUX
HEOPraHMYeCKUX BEIECTB B pacTBopax. [leeKkTsl MOHOKPUCTAIIIOB, BBIPAIIEHHBIX B PACTBOPAX.
[Momumopdusm, nzomopdusm, n30auMophu3M (IpUMepHI).

BripamuBanue kpucTauioB B rejie (MEXaHW3M BIpAIIUBaHUs KPUCTALIOB). CXema yCTpoHCTBa,

MOPSAZIOK OTEepaLnii.
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[IpuHIMD ~ SJEKTPOXUMHUYECKOTO  CHHTE3a. 3aKOHBl  DJIEKTPOXMMHYECKOTO  CHHTE3a.
Ob6opynoBanue JUTSE MIPOBECHUS ANEKTPOXUMHUYECKOTO CUHTE3a. Mexanusm
anekTpoxumudeckoro BocctanoBienus Ni (1), okucnenus Sn (II) B BomHoM pacTBope.
Bnusinue mpupojabl KaTHOHA, aHMOHA, KOHIIEHTPAIlMK MOHOB MeTaiioB, pH, MIOTHOCTH TOKa,
paboueii TemnepaTypbl JIEKTPOInTa, Hatmuue B pactBope ITAB Ha kauecTBO opMHpyIOLITIXCS
METAJUIMYECKUX TTOKPBITHH, BBIXO] METAIJIA IO TOKY.

[loniyueHne HaAHONPOBOJIOK METAIIOB C HCIIOJIB30BAaHMEM METOJA 3JIEKTPOXMMHUYECKOIO
CHUHTE3a. Y CJIOBHS MOTY4YECHUS [TOPOIIKOB METANIOB (MOHOKPUCTANIOB METAJLIOB).
DNEeKTPOXUMHYECKU  CHHTE3 THUIOXJIOPUTOB, XJIOPATOB, ImepxjopaTtoB. Ilporeccsl,
MIPOTEKAOIME HA KAaTOJIE U aHOJIE.

TpeboBanust K BemiecTBaM, CHHTE3MPYEMBIM METOJOM THIPOTEPMAILHOTO CHHTE3a. MeTobl
THIPOTEPMAIILHOTO BBIpAIllMBaHUs KpucTaiioB. (Metox TeMmepaTypHOro mepernana, METOJ
o0IIero CHWKEHHUS TemIiepatypbl. Meron «MeTacTaOMIbHON (a3bl, METOJ pa3/ieIeHHON
mmxThl). JleeKThl KpUCTaIIIOB, MOTyYaeMbIX METOJOM THAPOTEPMAIHLHOTO CHHTE3A.
CpaBHHTENBbHAS XapaKTEPUCTHKA METOIOB BHIPAIIMBAHKS MOHOKPUCTAIUIOB (TIOJIMKPUCTAILIOB)
U3 pacIuiaBOB U PAcTBOPOB? YKaKUTE OTPaHUYCHUS MPUMEHEHHS] METOJOB BbIpAlMBaHUS
KPHUCTAJIJIOB U3 PACIUIaBOB U pacTBOPOB. JeheKThl CHHTE3UPYyEeMbIX KPUCTAILIOB.

MeTtoa cuHTE3a MOHOKPUCTAJIJIOB U3 paciiiaBoB. ['paHuiibl mpuMeHUMOCTH MeToaa. CKopocTh
BBIpAIlMBaHUSI MOHOKPHUCTAJJIOB, TpeOOBaHUS K aTMochepe Npu KOTOPOH MPOBOAUTCS
KpUCTaTU3alus, TpeOOBaHUS K MaTepHay TUTIIA.

BeipanuBanue MOHOKpPUCTANIOB W3 paciiaBoB MeTonoM Yoxpanbckoro. Pacnpenenenue
MPUMECEH, THITMYHBIE [T ’TOTO METO/1a 1e(DEKTHI.

BelpamuBanue MOHOKPHCTANIOB M3 paciuiaBoB MetogoM Kuponynoca. Pacnpenenenue
pUMecel, TUIUYHBIE [T 3TOr'0 METO/1a 1e(DEKTHI.

BoipamuBanue M OYKMCTKa MOHOKPUCTAIJIOB METOJOM 30HHOW TIIaBKHU. Pacmpenenenue
MIPUMECEH, THITMYHBIE [T TOTO METO/1a 1e(DEKTHI.

TurenbHbple METO/IbI BBIpAIIIBAaHHE MOHOKPUCTAJUIOB U3 paciiiaBoB. Pacnipenenenue npumecei,
TUIMYHBIE TSI 3TOTO METO/1a 1e(DEKTHI.

CuHTEe3 MOHOKPHCTAJIOB B pacTBOpax-paciuiaBax. (3 Buaa METOIOB).

Otanbl (HOPMHUPOBAHHUS MOHOKPHCTAIJIOB B ra3oBod (haze: METOAbl IEepeBojia BEIIeCTBA B
ra3oByio (mapoByioo (a3y); MeXaHM3MbI IEpeHOca BELIeCTBA OT MCTOYHHUKA /0 TOIJIOKKH;
MEXaHU3M KpHCTAIIM3alMK B Ta30Boi (apoBoii) ¢ase.

BripammBanue MOHOKPHUCTAZIOB B Ta30BOM (mapoBoi) ¢asze MeTomoM CcyOnmmaruu-
KOHJECHCAllUM B 3aMKHYTOM CHCTEME, 3allassHHON aMIryjie, B IPOTOUYHOU cucteme. [lonyueHnne

MOJUKPUCTAIUIMYECKUX CTPYKTYP.
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BripammyBanue MOHOKPUCTAIUIOB B Ta30BOM (haze METOAOM XMMUYECKHUX peakiuil (B TOM 4HCe
TpaHCHOpTHbIE peakuun). Kinaccupukanus TUIOB peakUuil HCIOIb3yEeMBbIX Ul BhIPALMBAHUS
MOHOKPHCTAIIJIOB B Ta30BOH (hasze.

l'a3o¢a3Hblii  CHHTE3 SNUTAKCHAIBHBIX IUICHOK. ['OMO3MUTAaKCHs, TIeTepO3IMUTAKCHSL.
MexaHu3Mbl pOocTa TOMO- M TeTepPO- SMUTAKCHAIBHBIX IUICHOK. Jle(eKThl 3MUTaKCHABHBIX
11eHoK. [Ipumepsl nosny4eHns SuTakCUalbHbIX MIJIEHOK.

CuHHTEe3 SMMTAKCHAIBHBIX IIJIEHOK C HCIOJIb30BAHUEM METAUIOPraHUYECKUX COEAMHEHUH.
MornekyssipHO JiyueBasi SMUTaKCcUs (IOJy4eHNEe SMUTAKCUAIbHBIX IIJICHOK F'eépMaHus, apceHuaa
rajiiusi, IOCJIOWHOE IOJIYYEHHUE MOIYINPOBOIHUKOBBIX CTPYKTYp CEJICHMA CBHHIIA — apCEHU]
TaJUIus).

O0beMHass W moBepxHOcTHass AuGQy3uss B TBepAohasHOM CUHTE3e (MEXaHU3MBI, CXEMBI,
reomerpuueckue Mojenu). Craguu  (QU3MKO-XMMHMYECKHX IPEBpAIIEHUN PEreHTOB B
TBepIO(a3HBIX PEAKIIUAX.

MeTo1pl IOJTy4eHUsI OPOLIKOBBIX PEAreHTOB JJIsl KEPaMUYECKOr0 METOJ1a CUHTE3a (IIPUBECTH
npumepsl). Ctaanu TBepAoha3HOro KEpaMUYECKOro METO/1a CUHTE3A.

Mexanuueckue, (GU3MUYECKUE, XMMUYECKHE METOJbl IOJIy4YeHHs] IOPOIIKOBBIX METaJlJIOB
(npuBectu npumepsl). Ctaauu TBEpLOPa3HOT0 METOAA MOPOIIKOBON METAJLITYyPIHUH.

[lpyHuMn  peanu3alvyd  CaMOPACHpPOCTPAHSIOLIETOCS  BBICOKOTEMIIEPATYpHOTO  CHHTE3a
TBeproda3HbIx MaTepuanoB. Tumbl peakuuit mpumeHumbix s CBC cunresza. CtpykTypa
MarepuanoB nonydaeMmbix MeronoM CBC. Ilpunnuner mnposenenuss CBC  cuntesa B
MIPOMBIIIJIEHHOM MaciuTtaoe.

VYcnoBus popMupoBaHuUs BELIECTB B CTEKI000pa3HOM COCTOSIHUM. TemrepaTypa CTeKIOBaHUS.
W3meHeHMe cBOICTB (00bEMa U TEIUIOEMKOCTH) BELIECTBA B paciljiaBe, MPU KPUCTAIIM3AlUU U
crexnoBannu. Knaccudukanus crekaoodpa3yronmx MaTepruaioB 0 TUIY XUMUYECKOM CBSI3H.
[IpaBuna 3axapucena. CTpyKTypHBIE MOJIETH CTeKJ0ooOpa3Horo okcuaa kpemuus (IV) u
OOpaTHBIX CTEKOJI.

CocTaBel TPOMBIIUIEHHBIX CTeKOJ. CTaguM TEXHOJIOTMYECKOTO Ipoliecca IMOIyYEHHS
MIPOMBIIIJIEHHBIX (OKOHHBIX) cTekoi. Jlaiite xapaktepucTuky @DuU3MUecKUM mpoueccam |
XUMHUYECKUM PEaKIMSIM, OCYIIECTBIISIIOIIMMCS Ha KaXKIOW CTaauu MPOMBIIIIEHHOTO IpoIecca.
JledekTsl cTeKo.

Cutanibl, IpUMEHeHue, cocTaB MMXThl. OCOOEHHOCTH CHHTe3a cuTaioB. Karammsaropsl,
MIPUMEHSIEMBIE JJIS TIOJyUYEHUS! CUTAJUIOB U MEXAHU3MBI UX JEHCTBUS.

CyIHOCTh KPUOXMMHUYECKOTO MeToJa MaTpuuHoM wu3omsiuuu. OOJacTb HCHOJIB3YEMBIX
temneparyp. I[lpuMepsl mNoigydyeHHs YacTULl (COCAMHEHUI) W30JIMPOBAHHBIX B MAaTpHIE.

Bo3MokHOCTH npenapaTuBHON KpUOXUMHHU, TPEOOBaHUS K peareHTaM.



36.

37.

38.

39.

40.

41.

42.

Craguym KPUOXMMHUYECKOW TEXHOJIOTUW TMONYYEHUS TOJUKPUCTAIUIMYECKHX  BEIIECTB.
XapakTepucTUKa BEIIECTB, MOTYyYaeMbIX METOJOM KPHOXMMHYECKON TexHojoruu. OOmactu
MPUMEHEHHSI TEXHOJIOTHH.

Buibl Bo3ielicTBUI Ha MOJMKPUCTAITNYECKOE BEIIECTBO MPU MEXaHOXUMHUUYECKOI 00paboTke B
MexaHoaktuparope. [IyTu penakcanuy HanpsHKEHUH, BOSHUKAIOUINX B MOJUKPHCTAILITHYECKOM
BEIIECTBE NPU  MEXaHOXMMHYECKOW  aKTUBAaUMU. MeXaHOXMMHUYECKash  aKTHUBAIHS
OJTHOKOMIIOHEHTHOM CHCTEMBI, IPOLIECCHI, TPOAYKTH. MexaHoxumuueckast 00paboTka rpadura,
KpEeMHHUS, TUOKCUIa KPEMHHUS, METAIIJIOB.

Bubl Bo3ielicTBUI Ha MOJMMKPUCTAITNYECKOE BEIIECTBO MPU MEXaHOXUMHUUYECKOI 00paboTkKe B
MexaHoaktuBarope. [IyTu pemakcanun HanpsHKSHUN, BOSHUKAIONINX B MOJMKPUCTATTIECKOM
BEIIECTBE TIPM  MEXAaHOXMMHYECKOW  aKTUBAIMH. MeXaHOXMMHUYECKHE pPEaKIud B
MHOTOKOMIIOHEHTHBIX CHCTEMax: TBEp10e-Ta3, TBEP0€-KUAKOCTh, TBEPI0E-TBEPIOE.
MexaHu3M BO3AEUCTBUS yNbTPa3ByKa Ha XKUAKO(Pa3HbIE CUCTEMBbL. DaKTOPHI, BIUSIOUINE HA
WHTEHCUBHOCTH KaBUTalUU. COHOIM3 BOABI (BOAHO-CIIUPTOBBIX PACTBOPOB).

COHOXMMHUYECKUH CHHTE3 HAaHOJMCIIEPCHBIX METAJUIOB, OKCHIOB METAJIOB, XaJIbKOT€HUIOB B
BOJIHBIX (HEBOJHBIX) pacTBOpax.

[Ipoueccrl, mpoTekaroIKe Npy yJIbTPa3ByKOBOM 00pabOTKE MOJIMKPUCTATIINYECKUX BEIIECTB.
OTnu4nst aKyCTUYECKOTO BO3JICHCTBUS HA KUIKO- U TBEPA0(a3HbIE CHCTEMBI.

CxoacTBO (OTJIMYHUS) CUHTE3a, OCYIIECTBIISIEMOTO C UCIIOJIb30BAHUEM METOI0B MEXAaHOXUMHUU U

COHOXHWMHHU B CUCTEMC PCAIrCHTOB COACPIKAIIUX TOJIBKO TBep,[[oq)EBHbIe pCarcHThI.



5.2. OueHo4YHbIEe CPEACTBA VISl TEKYLEr0 KOHTPOJISI yCIIeBaeMOCTH

5.2.1. BxogHO# KOHTPOJIb (TecTUPOBaHHe) (OLIEHOYHOE CPecTBO Ne2)

Baganue Nel (svi6epume ooun eapuanm omeema)

BemecTBa, copepkaiiye TOJIbKO KOBAJICHTHBIC TIOJISIPHBIE XUMUYECKHE CBSI3U, IPUBEACHBI B PSY:
1) PFs, Cl207, NH4CI 2) F2, H2SO4, P20s
3) H3POs, BF3, CH3COONH4 4) NOgz, SOCIz, CH;COOH

Baganue Ne2 (soiOepume 00un eapuanm omeema)
Cwmemanu 200 r 20%-noro u 300 r 10%-Horo pacTBOpOB IIIOK03bI. MaccoBast 10715 BEIIECTBA B

MOJTy4eHHOM pacTBope paBHa __ %
1) 15 2) 16
3) 18 4) 14

Baganue Ne3 (svi0epume 00un eapuanm omeema)

YpaBHEHHE peaKIuu, TPAKTUIECKHA OCYIIECTBUMO B BOJIHOM PacTBOPE, UMEET BU ...
1) Ba(NO); +2NaOH = 2NaNOs + Ba(OH):

2) NaNOs + HCI = NaCl + HNO3

3) CuSO4 + 2KOH = K>SO4 + Cu(OH):

4) Fex(SO4)3 + 6HNO3 = 2Fe(NO3)3 + 3H2SO4

3ananue Ned (sviOepume 00un eapuanm omeema)

dopmyIia BEICIIET0 OKCHIA AJIEMEHTa, 00pa3yroIiero BoJopoHoe coennaenne DHz, nmeer BuI:
1) 50 2) D03

3) 50 4) D04

Baganue Ne5 (svlOepume HeCKONIbKO 6APUAHMOE OMBEENma)

LHF+H,O—= .+

[TpomymeHHBIMH BEIIECTBAMH B CXEME XMMHYECKON PEeaKIUU SBIISIOTCS ...
1) Li:O 2) O

3) LIiOH 4) H>

Bananme Ne6 (sviOepume 0Oun eapuanm omeema)
JI1s ieno4Yku npeBpaeHuin
a

+HCE +MadH t
Fe X 1 X 2 X 3 KOHEYHBIM BEIICCTBOM X3 SIBJIICTCH. ..
1) Fe(OH), 2) FesO4
3) FeO 4) Fe(OH)s

Baganue Ne7 (svliOepume 00un sapuanm omeema)

[Tpu B3aumopeiicTBun okcuna cepsl (1V) ¢ n3dsitkom pactBopa NaOH obpasyercs ...
1) runpocynbGUT HATPUSI 2) ruapocyabdar HaTpUs

3) cynbhuT HaTpHA U BOJA 4) cynbdar HaTpUA U BOJA
Baganue Ne8 (svi0epume 00un eapuanm omsema)

C KUCIIOTaMU | IIEI0YaMH B3aUMO/ICHCTBYET OKCH ...

1) xpowma (1) 2) xpoma (II)

3) xpowma (VI) 4) maruus



Baganune Ne9 (sviOepume 00un sapuanm omeema)

PactBop, B 500 mut kotoporo pactBopeno 1,825 r HCI, umeet pH, paBHblii ...
1) 1 2) 2

3) 5 4) 4

Baganue Nel0 (svi6epume ooun eapuanm omsema)

IIpu B3anmoseiicTun nonos Fe** ¢ rexcanmanodepparom (11) kamus HabmonaeTcs oGpazoBaHue:
1) ©Oyporo ocaaka 2) Georo ocajaka

3) TEeMHO-CHHEro ocajka 4) KpOBaBO-KPacHOI'O pacTBOpa

Banganue Nell (svi6epume ooun eapuanm omeema)
O6nem 0,11 pactBopa KOH, HeoOxoaumsrii quis Hertpanuzanuu 20 mi 0,15H pacTBopa a30THOM

KHCJIOTHI, paBeH _MI/IJIJII/IJII/ITpaM.
1) 15 2) 45
3) 30 4) 20

Bananue Nel2 (svibepume 0oun sapuanm omeema)

Mertoibl aHANTM3a, OCHOBaHHBIE HA CIIOCOOHOCTH BEIIECTBA MOTJIONIATH CBET OMPEICICHHON JUTHHBI
BOJIHBI, HA3BIBAIOTCH ...

1) MOTEHIHOMETPUYCCKUMH 2) cHekTpooTOMETPHYECKUMHU

3)  (POTOIMHCCHOHHBIME 4) paguOMEeTPUYCCKHUMHU

Banpanue Nel3 (svi6epume ooun eapuanm omeema)

Ecnu sHTanenus oopazoanus SOz paBHa —297 kJ[k/MOJIb, TO KOJUYECTBO TEILIOTHI, BBIICIAEMOE TIPH
cropanuu 16 r cepsl, paBHO ___ KJIX.

1) 1485 2) 297

3) 74,25 4) 594

3ananue Neld (goi6epume ooun eapuanm omeema)

Ecnu TemneparypHbiit Koo QUIIMEHT XMMUYECKON Peakluy PaBeH 2, TO MPHU IMOBBIIICHHN
temneparypsbl oT 20 °C 1o 50 °C ckopocTh peakiyy ...

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

3) ymeHblIaeTcs B 2 pasa 4) yBenuuuBaetcs B 8 pa3

Bananue Nel5 (goi6epume ooun eapuanm omeema)

Koaddumuent nepen Moaexynoi BOCCTAaHOBUTENS B YPaBHEHUH PEAKITUN
KMnO4 + Naz:SO3 + H2SO4 — MnSO4 + Na2SO4 + K2SO4 + H20 pasen ...
1) 2 2) 3

3) 1 4) 5



5.2.2. CocTaBJ/ieHHe KOHCIIEKTOB JIEKIU 10 TeMaM (01leHOYHOe cpecTBOo Ne3)

Tema 1. BBeneHue B HeOpraHU4eCKU CHHTES.

Tema 2. MeTo bl ¥ IPHEMbI HEOPTAHUYECKOTO CHHTE3A.

Tema 3. Ouncrka u PasaCICHUC HCOPraHUICCKUX CO@I[I/IHCHI/II‘/'I.

Tema 4. CuHTE3 HEOPraHUUECKUX COSAMHEHUN B PacTBOPE.

Tema 5 CuHTEe3 HEOpraHUUYECKUX COEAUHEHUH B pacIljiaBe.

Tema 6. CuHTE3 HEOpPraHUYECKUX COSAMHEHHUH B Ta30BOM (a3e.

Tema 7. CuHTE3 HEOpraHUYECKUX COCIMHEHUI B TBEPI0H (ase.

Tema 8. CuHTE3bI HEOPTAHMYECKUX COSAMHEHUN B HEBOJIHBIX Cpeax.

5.2.3. Otyersl N0 J1a00paTOPHBLIM padoTam (oLleHOUYHOE cpeacTBO Ned)

[1nan oTuera no nabopaTopHoii paborte

Tewma 1abopatopHoit paboThI

Llenp mabopaTopHOit pabOTHI

3amauu 1a00paTopHOM pabOThI

Martepuansl 1 060pyIOBaHHE

PeaktuBbl

Xon paboTsl

1. VpaBHeHus peakiuii U pacyeT KOJIMYECTB UCXOIHBIX
BEILIECTB.

2. PUCYHKM XUMHUYECKUX YCTAaHOBOK JUISI CHHTE3A.

3. Omnucanue xo/a paboTHI.

4. HaOnroieHus M pe3yabTaThl.

5. Pacuer KonuyecTB MPOAYKTOB PEAKLIUU U OIIpeJIeIIeHIE
BBIX0JIa MMPOJYKTOB PEAKIIH.

BriBon o naboparopHoii pabote

[Tepeuens 1abopaTopHBIX padoT:

JIaGoparophas pabota Nel «TexHuka 6e301acHOCTH U MpaBuiia paboThI B 1aOOpaTOpUU

XUMHYECKOT0 CHHTE3a. XUMHUUIeCKas nocyaar.

JlaGopaTtopHas pabota Ne2 «OuuncTka coieil MeTOA0M MEePEKPUCTATITU3AITAN).

JlaboparopHas pabota Ne3 «OuncTtka coneit METOJJOM BO3TOHKIY.

JlaGopatopHas pabota 4 «IlonydeHue Kucior.

JlaGopaTtopnast pabota 5 «IlonyueHnne TuIpOKCHUIIOB.

JlaGopaTtopHas pabota 6 «I[lomyueHnue comei».

JlaboparopHas pabota 7 «[lonydeHrne HeOpraHU4ECKUX TUTMEHTOBY.

JlaboparopHas pabota 8 «I[lonydeHrne KOMIUIEKCHBIX COSAMHEHUI».

JlabopaTtopHas pabora 9 «CuHTE3 HEOPraHMYECKUX COSTUHEHNN HAa OCHOBE ITPUPOTHBIX

MCTOYHUKOB U MEepepabOTKH OTXOA0BY.




5.2.4. UnauBuayaibHOe qoMaliHee 3a1anue Nel (oneHouHoe cpeacTBO Nes)
Bapuanr 1
1. CocraBbTe cxeMmy, HANUIIUTE YPABHEHHUS 3JICKTPOJHBIX PEAKIHM, y KOTOPOTrO OJUH U3
EKTPOZIOB KOOANbTOBBINA (aco’ =107 Mmonw/m), a mpyroif — CTaHAAPTHHIH BOJOPOHKIIA.
Paccunraiite DJIC >nementa npu 25°C.
2. 3aKoHYMTE ypaBHEHME PEAKIMHU U PACCTaBbTE KOd()PHUIMEHTH METOAOM Iomypeakimii: Nal +
PbO2 + H2SO4 = ...
3. Cwmecs okcuaa cepsl IV 1 okcnna yranepona 1V, maccoit 1,52 r, mornotunu 33,9 M ruapokcuaa
Oapust (MaccoBas 10751 ocHoBaHus 21,4, miotHocTh 1,18) BeimaBmuii ocagok oTGriibTpoBaiu.
@uIbTpaT MOXKET IpopearupoBath ¢ 15,4 M1 pacTBOpa cepHON KUCIIOTHI ¢ KOHLIEHTpauuen 1,3

MOJIB/JI. BBIYHCINTE MacCOBBIE IOJIM Ta30B B CMECH M 00bEM cMecH (IIpH H.Y.).

Bapuant 2
1. Paccuwmraitite 3/IC KUCIOPOAHO-METAHOBOTO 3JEMEHTA, B KOTOPOM MPOTEKAET CIIEIYIoIas
peaknusi: CHa(r) + 202(1) = CO2(r) + 2H20(T) npu 298 K. Boruncnute KOHCTaHTY paBHOBECHS
JTAHHOW peaKLrH.
2. 3akoHYMTE YpaBHEHHE PEaKIMH U paccTaBbTe Kod(h(uULMEeHTh MeTofoM mnonypeakuwmii: KI +
K103 + H2SO4
3. CMmecp mopomkooOpa3HbIX cepebpa u wmenu, Maccoi 4,52 1, Harpenu ¢ HU30BITKOM
KOHIIEHTPUPOBAHHON CEepHOW KHUCIOTHL. BwimenuBmiuiics mpu 3ToM ra3 normotunu 34,9 mi
pactBopa ruapokcua 6apus (MmaccoBas noiisi ocHoBanus 20,4%, mnotHocTh 1,20). Beimasmmmit
ocasok ordmibTpoBanu. Ha monHyro HeWTpanuzanuio (uiabTpata H3pacxogoBaiu 18 mi
COJISTHOM KHUCIIOTBI C KOHIIeHTparuei 1,67 momnb/n. Beraucnute mMaccoBble MOIU METAIOB B

cMecH ¥ 00beM rasza ITPU H.Y., BBIACIIMBUICTOCA IIPHU JEUCTBUHU KUCIIOTHI HA METaJIIbI.



5.2.5. [IncbMeHHas1 KOHTPOJIbHasi padoTa Nel (oneHo4YHOe cpeicTBO Ne6)

Bapmuanr 1

1. Ompenenute MaccoBylO JOJIIO pacTBOpa, MoiyuyeHHoro mpu cMemmuBanuu 100 mi pactBopa
CEpHOI KMCIIOTHI ¢ MaccoBoii goneit 40% (mrorrocTsio 1,303 r/cm®) 1 500 ma 0,5 M pactsopa
cepHoii kucnoTsl (motHocTs 1,07 r/em’).

2. Jlna nonydenus naceimennoro npu 100°C pactBopa nutpara Hatpus, 66110 B350 500 M1 BOIBI
npu 4°C. Tlonydennslii pacTBop oxnaxaeH 10 20°C. Paccunraiite Maccy BBINABIIETO OCAKa,
€CIIH PaCTBOPUMOCTH COJIM IIPH YKa3aHHBIX TEMIIEpaTypax paBHa COOTBETCTBEHHO 176 u 88 1 /
100 r Boxbl. YeMy paHa MoJIsipHAst 0JIsl BELIECTBA B OXJIAXK/IEHHOM pacTBOpE.

3. PaccuuraiiTe pPaBHOBECHBI NOTEHIUAN IIMHKOBOTO JJIEKTPOJA B CyJdb(aTHOM pacTBOPE
nmakoBanus npu 50°C. Cocras anekponura ciaexyrommii: ZnSOs — 0,05 moms/1, NazSO4 — 0,01
Moub/11, Al2(SO4)3 — 0,001 mons/n. IIpunsth, uto E%n2*/zq, 323 K= E 2% /2, 298 K.

Bapuant 2

1. Ckomnbko rpaMMoB cynbdara HaTpusi U MJI BOJbl CIEAYET B3SITh MJS MPUTOTOBICHUS
naceimenHoro nmpu 20 °C (16%, nnotaocts 1,141 /cm®) pactBopa o6semoM 1,5 1. Uemy paBHa
PacTBOPUMOCTD CYJIb(aT HATPHSI IPH ITON TeMITeparype.

2. TIpu 293 K n p = 101 xIla pacTBOpUMOCTH CEpoBOIOpPOA B Bojie paBHa 2,58 (M3/M° BombI).
PaccuuraiiTe MaccoByIo OO CEPOBOIOPOA B TAKOM PACTBOPE.

3. PaccuuTaTh 31E€KTpO/IHBIE MOTEHIIMATIBI MATHUSI B PACTBOPE €T0 COJIM MPHU KOHIICHTPAIMSIX HOHA

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



5.2.6. UnauBuayaibHOe qoMalHee 3a1anue Ne2 (oneHo4YHoe cpeacTBO Ne7)

Bapuanr 1

1. Ilpenckaxure 3HaK U3MEHEHUS SHTPOINMHU B PEaKIUU:

NH4HCOs3 (1B.) = NH3 (ra3) + CO2 (ra3) + H20 (ra3).
IloueMy BeleCTBO YCTOWYMBO IIPH CTAaHAAPTHBIX ycnoBuAx? llouemy pake mpu NOBBILICHUH
TEMIIEPATYPBbI CKOPOCTh Pa3JI0KEHUS HE CIUIIKOM BEIUKa?

2. MOXHO JIM OCYIIECTBUTh CHHTE3 3TAaHOJA U3 yriepoja, KUCIOpOoJa W BOAOPOAA MPH KOMHATHOU

temrneparype? JlaiiTe MOTUBUPOBAHHBIN OTBET, MOATBEPKACHHBIN HEOOXOTUMBIMHU paCUETaMHU.

3. Ilouemy M Kak MOKHO HOJYYUTh COEAMHEHMs, TepMOJUHAMUYECKH HeycToiuuBble? IIpuBenure

BO3MO’KHO O0JIblIee YHCII0 O0BSICHEHUH, CIOCOOOB MOJIyYEHHsI U HECKOJIBKO IPUMEPOB.
4. Ilpennoxute TepMOAMHAMUYECKUN IIUKJII, COOTBETCTBYIOIUI peaKIUu:
2Ca (tB.) + O2 (r.) = 2Ca0 (1B.)
Bapuanr 2

1. UeM 00BSCHUTB, YTO 3apO’KACHUE LIETIH B CMECH BOJIOPO/IA U XJIOpa HAUMHAETCS C JUCCOLMALIUU

MOJIEKYII XJ10pa U 00pa3zoBaHus aTOMOB XJjiopa? Ilouemy 3TOT akT mpeanoYTUTENIbHEE aKTa
JUCCOLMAMU MOJIEKYJI Bojiopoaa?

2. MoxxHo nu oSHepruro aktuBanuu (EakT) OIEHWTh Kak CYyMMapHYIO SHEPIHI0 JHCCOIHALIUU
XUMHUYECKUX CBA3€M B HUCXOAHBIX Mojekynax? OTBeT coracyiite ¢ TNpUBEICHHBIMU
9KCIIEPUMEHTAILHBIMU JaHHBIMU:

H> (ra3) + 1> (ra3) = 2HI (ra3) Eawr = 40,0 xkxan/mMob;
Hz (ra3) + Cl, (ra3) = 2HCI (ra3) Ea« = 60,0 kxan/moiin;
2NO (ra3) + Brz (ra3) = 2NOBr (ra3) Eaxr = 1,3 kKan/mons.
Dueprust xumudeckux cszeid B Ha, lo, Clz, Bro, NO cootBeTcTBeHHO paBHa (Kkan/mojb): 103,26;
35,6; 57,00; 45,00 u 150,00.

3. [lpn xakux Temreparypax, CPaBHHUTEIbHO BBICOKMX WJIM HHU3KHX, KaTalM3aTop HrpaeT Oojee
CYLIECTBEHHYIO POJjb? (YUeCTh MOBBIIEHNE KOHIIEHTPAL[MH BELLIECTB HAa IOBEPXHOCTHU KaTalln3aTopa
U CHM)KEHUE DHEPIMM aKTUBALIMM TP Pa3HbIX TEMIIEpaTypax).

4. B pacTtBOpe, coaepiKalleM BeleCTBO A, MPOUCXOIUT peaklus, MpUYeM KOHUEHTpauus A
YMEHBIIIAETCs] BO BPEMEHH CIIeIYIOIUM 00pa3oM:

T, CEK 0 5 10 20 30 45
C, moaws/n 5,00 435 3,70 2,74 2,03 1,30
Onpenenure NOpsAAOK peaklUy M0 BEMIECTBY A M KOHCTAHTY CKOPOCTH peak-

IT1H.



5.2.7. IlncbMeHHas1 KOHTPOJIbHAsA padoTa Ne2 (oueHo4YHOe cpeacTBO Ne§)
Bapuanr 1
1. B pacrtBope mpucyrcTBYOT coeaunenusi cocraBa KoMnOs, [Ag(NH3)2]OH, K[Zn(OH)4] u
K[AI(OH)4(H20)2]. Ipemnoxkute cnocoObl OTACICHUS COCTUHCHHUN MEPEXOMHBIX 3JEMEHTOB OT
amomMuHus. Belgenure mapranen B BuJe KapOoHWIA, IIMHK B BUAE cyiabduna, cepedpo B BHIE
okcuna Ag2O. Hanmmmre ypaBHEHUS BCEX MPEATIOKESHHBIX BAMH PEAKIIHH.
2. Cmech copepxutr kpuctaummyeckue BemecTtBa: CuCl, AgCl, HgClz. Ipemnoxxure XUMHUYECKHUMA
croco0 pas3aeneHus yKa3aHHOM cMecu colled, BelienuB Meab B Buae CuSO4-5H20, pTyTh B BUzE

[Hg2N]I-H20, a cepebpo B popme mpocToro BemecTsa. Hamummre ypaBHEHNS BCEX rpeU10KEHHbIX

BaMU pEaKIuu.

Bapuanr 2

1. Heo6X0aMMO OYMCTUTH OT PAaCTBOPUMBIX NPUMECEH METOJOM IEPEeKpUCTAIUIM3ALUN THAPOKCU

Oapust u kapOoHar ymtHs. CocraBbTe MUCHMEHHO (B oOmieM BHzae, 0e3 YUCIOBBIX 3HAYCHUIN)
METOJIUKY OYUCTKHU.

2. Ilpu pa3neneHun JTAHTAaHOWJOB M aKTHHOWIOB METOJIOM MOHHOTO OOMEHa MOHBI 0oJiee TSHKEIBIX

3JIEMEHTOB BBIMBIBAIOTCS B TIEPBYIO ouepeb. Kak MOKHO OOBSCHUTD ATO siBICHUE?



5.2.8. Hanucanue pedepara (oneHoYHOe cpeicTBO Ne9)

[Tonyuenue ¢puaHUTOB.

Cunre3 akBaMapHHa.

[TonydyeHrne HHCTPYMEHTAIBHON CTalId METOJOM CaMOPACIIPOCTPAHSIOIIETOCS CHHTE3A.
MexaHOXUMHUYECKUN CUHTE3 KapOUI0B METAJIIOB.

[TosydueHune cBeETOpacCEeUBAIOIINUX CTEKOJL.

[TosnydyeHne MeTaJUIMUECKUX CTEKOJI.

[Tonyuenne 6OpaTHBIX CTEKOI.

HOJ'Iy‘lCHI/IC IIOPOIIKOB HUKEIIA.

© o N o g B~ wDdhPF

[Tonyyenue noponIKoB MeIH.

=
o

. Cunres MOHOKpHUCTAaJllIa I"JII/II_II/IHCYJ'IL(baTa B HCBOAHLIX paCTBOpax.

-
-

. FapHI/ICEI)KHaH IJ1aBKa, IPUMCHCHUC.

=
N

. Cunre3 candupos.

=
w

. COHOXUMHUYECKHUIT CUHTES 30JIEU METAIIOB.

[EEN
NN

. CoHOXMMHUYECKU CUHTE3 CYIb(HUIOB.

=
[6)]

. 3d meyarp MeTauIaMH

=
D

. HOHy‘leHI/IC 30JIOTBIX CJIMTKOB U 30JI0TBIX HOKpLITHﬁ.



