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PEIIEH3USA

Ha METOJIMYECKHE PEKOMEH/IAlUHU 0 BBIMOJHEHUIO TaOOPATOPHBIX paboT Mo
o011e00pa3oBaTeNbHON TUCIUILIMHE «XUMUS» IS CIIEHUATIbHOCTH
TEXHOJOTUYECKOTO MPOQPUIIS
15.02.14 OcHaiienue cpeicTBaMy aBTOMAaTU3alUM TEXHOJOTUYECKUX MPOLIECCOB U
MIPOM3BOJICTB (11O OTPACIIsIM),
pa3paborannbie npenogasareneM ['BIIOY «tOxHo-Y panbCkuii rocy1apCTBEHHBIHI
TexXHU4YeCcKui kosuiex» Kpupomeeson B.B.

Hacrosmue Merogudyeckue pPEeKOMEHIAIMM COCTABJIEHBI B COOTBETCTBUM C
tpedoBanusiMu OI'OC CIIO no cneumanbHoct 15.02.14 OcHaleHue cpencTBamMu
aBTOMATHU3alMM TEXHOJOTUYECKUX MPOLECCOB M MPOU3BOJACTB (MO OTpacisiM) U C
y4eToM paboueii mporpaMMoi o0111e00pa3oBaTeIbHON JUCIUIUIMHBI « X AMHUS).

B ocHoBe 0611e00pa3zoBaTeIbHON AUCIUIUIMHBI « XUMUSD» JICKHUT YCTAHOBKA Ha
dbopmupoBaHrue y 00y4aeMbIX IEJIOCTHOTO MPEACTABICHHUS O MUPE U POJIU XUMHUU B
CO3JJaHUU COBPEMEHHON €CTEeCTBEHHO-HAyYHOM KapTHHBI MHPa; (HOPMHPOBAHUE
HaBBIKOB UCCIIE0BATENILCKON padOThl, pa3BUTHE TO3HABATEILHOTO HHTEPECA.

Hacrosmue Mmerogudeckne pekoMeHmanuu paccuutanbl Ha 40 yacoB. Ux
COJICp)KAaHWE  OINpENETsieT METANpPEeIMETHbIE, TMPEIMETHbIE W  JUYHOCTHBIC
pe3yJbTaThl, BKJIIOYAECT B Ce0s MEpPEeUYeHb Ja0OpaTOpHBIX padboT, TpeOoBaHUS K
BBIIIOJTHEHUIO  OTYETOB W  KPUTEPUU  OLCHUBAHUA, COJACp)KaHUE  PpadoT,
PEKOMEHIYEMYIO JIUTEPATypy.

[IpencraBiieHHBIN TEPEUCHb BKIIOYAET pabOTHI, MOCBAILICHHBIE OCHOBAM XUMHUU
JTUCTIEPCHBIX ~ CHCTEM, M3YYEHUI0O OCHOBHBIX KJIAaCCOB HEOPTaHUYECKUX U
OPTraHUYECKUX BEIECTB, BAXXHEUIIINX XUMUUYECKUX IPOIIECCOB, a TAKXKE H3YYCHUIO
TPYII NIPUPOAHBIX U CHHTETUYECKUX MOJTUMEPOB.

[IpencraBnennHbie 1a00OpaTOPHBIE PAOOTHI SABISAIOTCS OJHOM M3 (HOPM TEKYIIETO
KOHTPOJIS, TIO3BOJISIIOT 3aKPENUTh U IPOBEPUTH OCHOBHBIE MOMEHTHI COJIEPHKAHUS
oOyuenus. CrenyeT OTMETUTh NPOGEeCCUOHATBHYIO HAIMpaBIEHHOCTh padoT,
CBSI3aHHYIO C TEXHUUYECKUM MpoduiieM oOydeHHs.

MeTtonnueckre peKOMEHIAIMH TI0 BBIMOJIHEHUIO JTAOOPATOPHBIX pabOT MOTYT
OBITH PEKOMEHIOBaHBI I U3ydeHUs 0011e00pa30BaTeNbHON JUCITUTUTMHBI « X UMUSD)
JUISL CIEUANIBHOCTH TexHoJiorndeckoro npoduist 15.02.14 OcHaienue cpencrBaMu
aBTOMATH3AIIMK TEXHOJOTUUYECKUX MTPOILIECCOB U MTPOU3BOJICTB (110 OTPACIISIM).

K.T.H., JOLEHT Kadeapsl «Bomoo TBe1eHHE U BOJIO-
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1. HOACHUTEJBHASA 3AIINCKA

Mertoauyeckue PEKOMEHJAIMK TI0 BBIMOJHEHHUIO JIa0OpaTOPHBIX paboT I10
00111€00pa30BaTEeIbHON JAUCITUIINHE «XUMHS» TpeAHA3HAUYCHBI I 00Yy4YaroIIuXcs

CIICLIUAJIBHOCTHU 15.02.14 OcHanrenue CpelICTBaMU aBTOMAaTHU3aluU
TEXHOJOTUYECKUX TIPOILIECCOB U IPOM3BOJCTB (MO OTPaACIsM) TEXHOJOTHYECKOIO
npodus, y4acTBYIOIIEH B peanuzanuu denepaIbHOTO MIPOCKTA
«IIpodeccuonanurer.

JIabopaTopHbIe 3aHATHUS SABISIOTCS BaXKHBIM 3JIEMEHTOM 00I€00pa30BaATEIbHOMN
TUCITUIUTMHBL. B miporiecce BBIMOMHEHUS JTa0OpaTOPHBIX paboT, OOydarommecs
CUCTEMATU3HPYIOT U 3aKPEIUIAIOT MOJTYYEHHBIE TEOPETHUYECKUE 3HAHMS, PA3BUBAIOT
UHTEIJICKTyallbHBIE M MPO(PECCHOHANbHBIE YMEHHs, (POPMHUPYIOT DJIEMEHTHI
KOMIETEHIINI Oy IyInX CIeNUaIicTOB.

Paboueit mporpammoit  0011€00pa30BaTENbHON  TUCHUIUTUHBL  «XUMUSD»
npeaycMoTpeHo BbinojiHeHue 20 imabopaTopHbIX padOT, KOTOpbIe HAaNpaBJICHbl Ha
JOCTHKECHHE CIEAYIOIINX LeJei:

— (opmupoBaHue y oOy4Jaronmxcs MPAKTUYECKUX YMEHUH,
COBEPILIEHCTBOBAHMS YK€ UMEIOIINUXCS 3HAHUM, YMEHUN U HABBIKOB;

— QopmupoBaHue y OOydalOIIUXCS YMEHHUW OCYLIECTBISATb IIOUCK U
UCIIOJIb30BaHuEe uH(oOpManuu, Heooxoaumoun g 3PGEeKTUBHOTO BBITOJIHEHUS
poQeCCHOHANIBHBIX 3aa4, TPO(PECCUOHATBEHOTO U JIMYHOCTHOTO Pa3BUTHS;

— ¢opMmupoBaHHE Yy  O0OydYarOlIUMXCS yYMEHUU  MOATBEPKIATh  3HAHUS
XUMUYECKUMHU ONBITAMH, aHAJU3UPOBaTh, IO3HABATh MHOTr000pasve MpPUPOIbI
BEILIECTB, HaKaIrUIMBaTh (AKTHI ISl CPABHEHUI, 0000LIEHUH, BEIBOIOB, B TOM YHUCJIE
MIPU U3YYCHHUH IPYTUX JUCIHILINH;

— pa3BuTHE Yy oOOydYaromwuxcss yMeHui HaOmoaaTh (AKThl U SBJICHUS U
OOBSICHAThH UX CYLUTHOCTb B CBETE U3yUEHUS TEOPHUI U 3aKOHOB,;

— pa3BUTHE y OOYYAIOIIMXCS YMEHHI COIMOCTAaBJISATh PE3yJbTaThl MOJYy4YEeHHON
paboThI C TEOPETUUECKUMU KOHIIETIIHSIMH;

— TpUOoOpeTeHre OOYYAIOIIMMUCS CIECIMATBHBIX YMEHUN U HaBBIKOB PabOTaTh
CaMOCTOSITENIbHO; YMEHHUH OCYLIECTBISATh WHTEPIPETAIMI0 HUTOTOB J1abOpaTOPHOU
paboThI, OLICHUBATh MIPUMEHUMOCTH TOJIYYEHHBIX JAHHBIX Ha MPAKTHKE, B KAUECTBE
MCTOYHHMKA HAYYHOTO 3HAHUS.

— OCO3HAHHME OTBETCTBEHHOCTH OOYYAIOMIMXCA CTPOTO COOJII0AaTh MeEpbl
0e30macHOCTH TNpu padoTe B JIabopaTOpuM, pallMOHAIBLHO pPacxXxoJ0BaTh pabouee
BpeMsl U XHUMHYECKHE PEaKTUBBI B XUMHUYECKOW JabopaTtopuu, a TakXKe yMEHHH
OKa3aHWUs MEepPBOU MOMOIILIH;

Boinonnenune m1abopaTopHbIX pabdOT AMCHMIUIMHBL «XUMHUS» O00eCreurBaeT
JOCTHXKEHUE CIEAYIOIINX Pe3yJIbTaTOB 00yUYEHUS:

JUYHOCMHBIX
— JIP 23 T'oTOBHOCTS K TpyAy, OCO3HAHUE LICHHOCTH MAaCcTEPCTBa, TPYAOII00HE;
— JIP 24 TOTOBHOCTh K AaKTHUBHOM JESITEIBHOCTH TEXHOJOTUYECKON U
COLIMAJIbHOM HAINpPaBIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, MIIAHUPOBATH U
CaMOCTOSITENIHO BBIMOJHATH TAKYIO N€ATEIbHOCTD;



JIP 25 HHutepec k paznuuHbIM chepam HpodheCcCHOHATBLHONU N1eATeIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymeid mnpodeccun H
pealIn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIAHBI;

JIP 26 rOTOBHOCTb M CHOCOOHOCTh K OOpa30BaHMUIO U CaMOOOpPa30BaHMIO Ha
MPOTSKEHUN BCEU KU3HMU.

MemanpeomenHuIX:
VHUBEPCANILHBIX YUeOHbIX NOZHABAMENbHBIX 0CUCEULL:

MPII 02 ycranaBnuBaTh CyIIECTBEHHBIM NPU3HAK WM OCHOBAHUSA JUIS
CpaBHEHMS, KilacCu(pUKaIuu U 0000IIeHNS;

MPII 03 onpenensaTe nenu IeaTelIbHOCTH, 3a0aBaTh TapaMeTPhbl U KPUTEPUH UX
JIOCTUKEHUS,

MPII 05 BHOCHTH KOPPEKTHBBI B JEATEIBHOCTH, OLICHUBATH COOTBETCTBUE
PE3yIbTATOB 1IEJISIM, OLICHUBATH PUCKU MOCJIEACTBUM 1€ TENHHOCTH;

MPII 08 crocoOHOCTh ¥ TOTOBHOCTh K CaMOCTOSITEILHOMY TMOMCKY METOJIOB
pELIECHUS NPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB ITO3HAHUS,
MPII 13 ananu3upoBaTh MOJYYEHHBIE B XOJE PELICHHS 3aaud pPEe3yJIbTAThl,
KPUTHYECKHU OIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHECHHUE;

MPII 17 yMmeTp NEepeHOCUTh 3HAHHS B ITO3HABATEIBHYI0 M NPAKTUYECKYIO
00J1aCTH KU3HEACATCIILHOCTH;

MPII 19 BbiABUTaTH HOBBIE HJECH, MNPEHJIAraTh OPUTHMHAIBHBIC IMOAXOAbI U
pelIeHus;

VHUBEPCAILHBIX KOMMYHUKAMUBHBIX OellCMBULL.
— MPK 03 Brnagers pa3IuuHBIMU CIIOCOOAMHU OOIICHUS U B3aUMOJICHCTBUS;
— MPK 06 mnoHuMaTh M HCHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOU U

WHJIUBUAYAJTILHOU PabOTHI;

VHUBEPCATILHBIX Pe2YISIMUBHBIX OetiCIBULL.
— MPP 01 camoCTOsATENbHO OCYIIECTBIATh MO3HABATEIBHYIO JESITEIBHOCTD,

BBISIBIISAITh TIPOOJIEMBI, CTaBUTh M (POPMYJIMpPOBaTH COOCTBEHHBIE 337aud B
00pa30oBaTENbHON ESATEIBHOCTH U )KM3HEHHBIX CUTYyaIUsX;

— MPP 05 genate oco3HaHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaThb

OTBCTCTBCHHOCTD 34 PCIICHHC.

npeomMemHulx:
— IIP6 01 chopmupoBaHHOCTH MPEACTABICHUN: O XUMUYECKON COCTaBISIONMIEH

€CTECTBCHHOHAYYHOM KapTHUHBI MHUpPA, POJM XUMHUW B TMO3HAHWMU SIBJIICHUU
npupoasl, B (OPMHPOBAHWM MBINUICHUS U KYyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM NJisi PEIICHUS MPAKTUYECKHUX
3a/lad ¥ DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
IIPUPOJTHOM Cpelie;

— TIP6 02 BiameHwe CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:

OCHOBOIIOJIAral0IIMe MOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas
000JIouKa aTOMa, WMOH, MOJEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTEIIEHb OKHUCJIEHUS, XUMUYECKAsl CBA3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
o0beM, yriaepoAHblid ckener, GyHKUMOHANbHAS TpyMNa, paauKkail, U30Mepus,
TOMOJIOTHYECKUM PAL, YIJIIEBOAOPOAbI, KHUCIOPOACOAEPIKAILNE COCAUHEHHS,
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OMOJIOTUYECKH aKTHBHBIC BemiecTBa (yriaeBOABI, >KHPHI, OEIKH), MOHOMED,
NOJIUMEP, CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COCIMHEHUS,
KPUCTAJNIMYECKAsl pelIeTKa, TUIbl XUMHUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC, IK30-U SHJOTEPMUUYECKHUE, PEAKIIMM HOHHOTO OOMEHa),
pacTBOp, JJIEKTPOJIUTHYECKAS IUCCOLUUALMS, OKUCIUTEIb, BOCCTAHOBHUTEID,
CKOPOCTbh XMMHYECKOW peakliui, XUMHUYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOT0 CTpoeHHUsi opraHudeckux BemiectB A.M. bytieposa,
TEOpUsl DJIEKTPOJUTUYECKOW AUCCOLMAalnK, nepuoandeckni 3akon JI.M.
MenpeneeBa, 3aKOH COXpPAaHEHUsI MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHMA
SI3BIK XUMUH, (AKTOJOTHICCKHAE CBEICHHSI O CBOWCTBAaX, COCTaBE, MOIYICHHUH
1 0€301aCHOM HCIIOIh30BAHUN BAKHEUIIINX HEOPTAHWYECKUX U OPTaHUYECKHIX
BEIIIECTB B OBITY U MPAKTUYECKOU JICSITEILHOCTH YEJIOBEKA;

[IP6 04 cdopmMupoBaHHOCTH YMEHHA WCIOJIB30BaTh HAWMMEHOBAHUS
XMMHUYECKUX COCAUHECHUN MEXKIYHAPOJHOIO COK3a TEOPETUYECKOW U
NPUKIAJHOM XUMHH M TPUBHAIbHBIE HA3BaHUS BaXHEUIIHUX BEUIECTB,
COCTaBJISITH (DOPMYJIBI HEOPTAHUYECKUX U OPTraHUYECKUX BEIECTB, YPAaBHECHMUS
XUMUYECKUX PEAKIUH, OOBICHATh MX CMBICH, MOJTBEPXKAATh XapaKTEepPHBIC
XUMHUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU H
3alUCAMH YPABHEHUN XUMHUYECKUX PEaKIIHil;

[IP6 05 cdopMHUPOBAHHOCT, YMEHUH YyCTAaHABIMBATH MPUHAIJIECKHOCTh
M3YYCHHBIX HEOPTaHUYECKUX M OPraHUYECKHX BEIIECTB K OMNPEICIICHHBIM
KJIacCaM M TPyINIaM COCIUHEHHM, XapaKTepU30BaTh UX COCTaB U BaKHEHUIIUE
CBOWMCTBA; OMpEACNATh BHJbl XMMHYECKHUX CBS3€M (KOBaJICHTHAsl, MOHHAs,
MeTaJJTMYecKasi, BOJOPOJHAs), THUIbl KPUCTAUIMYECKUX PEIICTOK BEIIECTB;
KJIaCCU(UIIMPOBATH XMMUYECKHUE PEAKIINH;

[IP6 06 BrnageHHEe OCHOBHBIMHU METOJAaMU HAYYHOI'O TO3HAHUS BEUIECTB U
XUMUYECKUX  sgBJCHMM  (HaOmroleHwe,  M3MEpeHue,  IKCIEPUMEHT,
MOJEINPOBAHUE;

[TP6 07 chopMHUpOBAaHHOCTH, YMEHUM MPOBOJIUTH PACUETHI MO XUMHUYECKUM
dopMynaMm ¥ ypaBHEHUSM XUMHUYECKHX PEaKUUd C HCIOJIb30BAHUEM
(Gu3NUEeCKUX BEIMYUH, XapaKTePU3YIOIMIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaJbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; MKCIOJIb30BATh CUCTEMHbICE XUMHWYECKHE 3HAHUS [UJISl TPUHITHUS
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBI3aHHBIX C BEIIECTBAMU U
UX TIPUMEHEHUEM,

[1P6 08 cdhopmMUpOBaHHOCTH YMEHHH IJIAHUPOBATH U BBIMOIHATh XUMUYECKUMA
AKCIEPUMEHT (TIpeBpalleHusl OpPraHWYECKUX BEIIECTB IMPU HarpeBaHUH,
MOJYy4YeHUE STWIEHA U M3YYCHHE €ro CBOMCTB, KAUECTBEHHBIE PEAKIMH Ha
anpACTUABI, KpaxMmal, YKCYCHYH KHUCIOTYy; JeHaTypauus O€JIKOB Ipu
HarpeBaHWM, I[BETHbIE peakiuu OEJIKOB, MPOBOJUTh PEAKIMH HOHHOTO
oOMeHa, OMpeaeNaTh Cpeay BOJIHBIX PAaCTBOPOB, KAYECTBEHHBIC PEAKIIMU Ha
cynb(dar-, kapOOHAT- W XJIOPUA-aHUOHBI, HAa KATHOH aMMOHHUS, peIIaTh
AKCIEpPUMEHTaNIbHbIE 3a7auu no TeMam "'Metamisl" u "Hemeramnsl") B
COOTBETCTBUHM C TIPABWJIAMH TEXHHKH OE30MaCHOCTH TpU OOpaIlleHUU ¢
BEIIECTBAMU U JaOOpaTOPHBIM OOOpPYAOBAHHEM; TPEICTABIATH PE3YIbTAThI
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XUMHUYECKOTO IKCIEPUMEHTa B (hOpME 3alucy ypaBHEHUN COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUpOBaTH BEIBOBI HA OCHOBE 3TUX PE3YyJIbTaTOB.

anemenmoe OK u IIK:
— OK 01 Bei6upats criocoObl perieHus 3aaa4d npohecCuoOHAIBHOM eI TEIbHOCTH
IPUMEHHUTEIIBHO K Pa3INIHBIM KOHTEKCTaM;

— OK 02 Hcnosp30BaTh COBpEMEHHBIE CPEACTBA MOUCKA, AHAIIA3A U
MHTEpIIpeTalny HHGOpMauu 1 HHPOPMAIIMOHHBIE TEXHOJIOTHH,

H606XOI[I/IMBIG JJIA BBIIIOJIHCHUA 3a1a4 HpOCI)eCCI/IOHaJ'IBHOf/'I ACATCIIBHOCTH,

— OK 04 D¢ddexTtrBHO B3aNMOICHCTBOBATH M pa0OTATh B KOJIJICKTUBE H

KOMaH/IE;
— [IK 5.1 Cobmronath npaBuiia TEXHUKU 0€30MaCHOCTHU MPHU MPOBEJICHUN PaboT.
Onucanve Kaxmon mabopaTopHOl pabOTBI COAEPKUT HOMEP, Ha3BaHHE, IIENb

paboThl, TEepeYeHb PEAKTUBOB U O0OPY/IOBaHMS,

dbopmupyembie B Ipolecce

BBITIOJTHEHMs paOOTHl 3HAHUS U YMEHUS, OMUCAHHUE alrOpUTMa BBITIOTHEHUS pabOTHI,
BBIBOJI M KOHTPOJIbHBIE BOMPOCHI (C IIENBbI0 BBISIBUTH U YCTPAHUTh HEIOYETHI B
OCBOCHHMH Marepuaina). OT4eT o mpoJeinaHHOW padoTe BBINOJIHAETCS B TETPAASIX IS
71a00paTOPHBIX pabOT, KpaTKOE OnucaHue paboTbl 0hOPMIISIETCSE B BUAE TAOJIUIIBI:

Anroputm BBITIOJTHEHUS 51 YpaBHEHUS peakIuii ¥ BHIBOIBI
HaOJIIOICHUS

Kpurepuu onenuBanus:

— OrmneHka «OTIUYHO» BBICTABISIETCS OOydwaromiemycs 3a paloTy, BBINOJTHEHHYIO
0e30mKn004YHO, B TMOJHOM OO0BEME C YYETOM palUOHAIBHOCTA BBIOPAHHBIX
pELICHNI;

— OuneHka «XopoIIo» BBICTABISETCS O0yyarouiemMycsi 3a padoTy, BBHIIOJHEHHYIO B
[OJTHOM 00BbEME C HEeJI0UeTaMU;

— OuneHka «yJOBJIETBOPUTEIBHO» BBICTABIsIETCS OOydaromemycsi 3a pabory,
BBITMIOJTHEHHYIO B HE MOJHOM oObeme (He mMeHee 50% mpaBUIIBbHO BBITOJIHEHHBIX
3aJlaHui OT 001Iero oobeMa padoThl);

— OleHKa «HEYAOBIETBOPUTEIBHO» BBICTABISIETCS OOydawleMmycs 3a padorty,
BBITIOJIHEHHYIO B HE MOJHOM oObeMe (MeHee 50% mpaBHIIBHO BBITOTHEHHBIX
3a/laHuii OT 001IeT0 00BbeMa paboThI).

2. NIEPEYEHbB JABOPATOPHBIX PABOT

No Kou-
N HaunmenoBanue 1a00paTopHoii padoThI BO
padoThI
4acoB
1. CrniocoObl pa3ziesieHns TeTePOreHHbIX CUCTEM. 2
2. [TpuroTroBneHne TUCTIEPCHBIX CUCTEM U UCCIIEIOBAHUE UX 9
CBOMCTB.
3. [TpuroroBienune pacTBopa 3aJJaHHON KOHIICHTPAIUH. 2
4, [TpoBenenne peakiuii HOHHOTO OOMEHA. 2
5. HccnenoBanue CBOMCTB KMCIIOT, OCHOBAHUM, COJICH. 2
6. ['uaponus coneit. 2




e } Kou-
paGoTEI HaumeHnoBaHue j1abopaTopHOi padoThI BO
JacoB

7. Pemienne axcrnepuMeHTaIbHBIX 3a7a4 Ha UACHTU(DUKAITUIO 9
HEOPTaHWUYECKUX COCAUHEHUMN.

8. HccaenoBaHne  OKHCIHMTEIHLHO-BOCCTAHOBUTEIBHEIX  CBOMCTB 5
METAJIJIOB, HEMETAJJIOB U UX COEIUHEHHM.

9. HccnenoBanue BIWSHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTH 5
XUMUYECKOUN PEaKIIHH.

10. XHUMHUYECKOE PABHOBECHE U YCIIOBHS €r0 CMEIICHUS. 2

11. Uccnenosanue CBOMCTB METAJUIOB M UX COEIUHEHUIA. 2

12. | Tlony4yenue, cobupaHue U pacrno3HaBaHUE Ta30B. 2

13. CpaBHEHHE CBOWCTB MPOCTHIX BEIIECTB, OKCHIOB U THIPOKCHUIOB 9
anemenToB III nepuopa.

14. | Koppo3usi METa/sIOB M METO]IbI 3aIUTHI. 2

15. [IpoBeneHue peakiuii o 0OHAPYKEHUIO YTIepoia U BOJIOPO/ia B 9
OpraHUYeCKUX BEIIECTBAX.

16. Pacrmio3naBanue miacTMacc ¥ BOJOKOH. 2

17. HccnenoBanue CBOMCTB CIUPTOB U aJIbACTHIOB. 2

18. UccnenoBanne cBONCTB KAPOOHOBBIX KUCJIOT U UX COJICH. 2

19. | MccnenoBaHue CBOMCTB IIIOKO3bI, CaXapo3bl, Kpaxmara. 2

20. UccnenoBanme CBOWCTB OEIKOB. 2

JIABOPATOPHAS PABOTA Ne 1

HaszBanue padorbi: CriocoObI pa3ienieHus: TeTePOTeHHBIX CUCTEM.
esu padoThi:

1. O3HaKOMHTHCS ¢ 00PA3IIOM CMECH (COJIb C TIECKOM);

2. IlpousBectu  pas3jienieHHe CMECH, HCIONB3ys  Pa3lIMYHbIE  CIOCOOBI

(orcranmBaHue, PUILTPOBAHKE, BHITAPUBAHKUE).
PeakTuBsbl: [loBapeHHas coib, ECOK, BO/A, IPEBECHBIE OMWIKH, KPACUTEb.
OO6opynoBanme: XUMUYECKHI CTakaH, CTEKJISIHHas TMajoyka, (QUIbTpoBajibHAS
Oymara (OymaxHbli (PUIIBTpP), BOPOHKA, IITATUB, (apdhopoBas yalika, MarHur.
Pesyabrarsi:
memanpeomemnwie:. MPII 02, MPIT 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemmnswie: 11P6 01, ITP6 04, ITP6 07, ITP6 08;
3HAHMSA: CITIOCOOBI pa3/IeNICHUs CMECEi;
YMEHHUSI: BBITIOJIHSTH JJA0OPATOPHBIN HKCIIEPUMEHT TI0 Pa3/IeTICHUI0 CMECH.
Xoxa paboThI:

OmnebiT 1. PacTBOpEHUeE 3arpsi3HeHHON coau. OTcTanBaHue.

Paccmotpute cmech conu ¢ neckoM. [lonmpoOyiiTe oTnenuts conb OT necka. B
CTakaH €O cMecblo Haneilte npuMepHo 20 ma Boael. CoaepXKuUMoe CTakaHa
MEPEMEIIMBANTE CTEKIAHHOW MAaJ0YKOM JO0 pacTBOpeHHs conu. [laiTe pacTBopy




orcrositcs. OOpatuTe BHUMaHHE Ha OCENAaHUE YAaCTUYEK TMEeCKa U YMEHbBIICHUE
MYTHOCTH PacTBOpA.

OnbiT 2. PUIbTPOBAHKE.

bymaxxsblil (pUIABTP MOMECTUTE B BOPOHKY U CMOYMTE BOJOW, paclpaBbTe €ro,
4TOOBI OH IUIOTHO NpPUMBIKAJ K CTEHKaM BOPOHKU. BOpPOHKY BCTaBUTH B KOJBLIO
mraruBa. KoHell €€ NOJKEH KacaTbCsd BHYTPEHHEH CTEHKM CTakaHa, B KOTOPOM
cobupaercs OT(UIBTPOBAHHBIA pacTBOp. MyTHBIN pacTBOp HajeiTe Ha (QUIBTP MO
CTEKJISIHHOM masiouke. B ctakan creder mpo3padyHblii GuiIbTparT.

OnpiT 3. JIeCTBHE MATHUTOM.

Ha oswmcrox Oymarum HachlllbT€ HEMHOTO IOPOIIKOOOpa3HOW cephl U
nopoiikooOpazHoro kene3a. I[lepememaiite BemecTBa ImmareneM. YTo Bbl
HaOJIroAaeTe Mpu ACHCTBUM MarHuTa Ha MOJTYYEHHYIO CMECh?

IToxymarite, Kak MOYKHO pa3JEauTh 3Ty CMECh, €CIIM OTCYTCTBYET MArHur.

OnpiT 4. OTCTanBaHUE.

ITomecTuTe cMECh IeCKa U IPEBECHBIX ONMWIOK B BOJY, Pa3MEIIaiTe CTEKISHHOM
Najgoukou. J[ns pazneneHus MOMYYMBIIEHCS CMECH IMOAOKIUTE HEKOTOPOE BpEMS,
noka 0osee TsKENbIE YaCTULBI HE OCSAYT Ha JIHO, a MEHEE TSKENbIE He coOepyTcs Ha
ITOBEPXHOCTHU BOJBL. AKKYpaTHO CHUMUTE C IIOBEPXHOCTH BOJIbI BCILIBIBIIME OIMIIKH,
a OCTaBIILLYIOCS BOJlY CIICHTE.

[To xony pabOThI 3aMOAHUTE TAOIUIY U CAETANTE BHIBODI.

KoHTposbHBIE BONIPOCHI.

JlaliTe onpeneeHust TOMO- U T€TEPOT€HHBIM CUCTEMAM
[lepedncnuTe METOABI pa3eeHHs T€TEPOreHHbIX CMECe
HaszoBure npruMepsl TOMOTEHHBIX CMECEN
[IpuBeauTe npuMepbl reTEPOreHHbIX CMECen
[Ipennoxure cnocoObl pasneneHus cMecu a) OeH3WHA W BOJbI, 0) MOBapEeHHOMU
COJIM Y BOJIBI

bW E

JIABOPATOPHASA PABOTA Ne 2

Ha3Banue pa0otbi: [IpuroroBineHre IUCHIEPCHBIX CHCTEM M HCCIECIOBAHUE UX
CBOWCTB.
esu padoThi:

1. TIlpurotoButh cCycneH3Wi0 KapOoOHaTa Kajblldd B BOAE, W3YyYUTh €&

YCTOWYMBOCTD U ()a30BBINA COCTAB;

2. O3HakoMuUTBhCS ¢ oOpaslaMu JIUCTIEPCHBIX CUCTEM (TIEHBI, IMYJILCUHU, TBEP/IbIE
reTepOTreHHbIE CUCTEMBI), OIIPEAETUTH UX (Da30BBIA COCTAB.
PeakTuBbi: KapOoHar kanbius, Boaa, MbLI0, MOJIOKo, xjopu xkenesa (III), crutassl.
Oo6opynoBanue: IlItatuB, NpoOUpPKHU, IEpKaTEIb.
Pesyabrarsi:
memanpeomemnwie. MPIT 02, MPIT 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemmnsie: 11P6 01, ITP6 04, ITP6 07, ITP6 08;
3HAHUS: TPUMEPHI TUCTIEPCHBIX CUCTEM,;
YMEHHUSI: ONPENIEeTISATh JUCTIEPCHYIO (pa3y v TUCTIEPCUOHHYIO CPETy.
Xoxa padoThI:



Omnsit 1. [Tonyuenune cycneH3un KapOoHaTa KAJIbLHUsL B BOJIE.

B dapdopoBoii cTynke TIHIATENRHO Pa30TPUTE KYyCOUEK Mena 10 TOHKOTO
nopoiika. BHecute B mpoOUpKy HEMHOTO M3MEJIBUCHHOTO IMOPOINKa, NpuiieTe 4-5
MJI BOJBl M HECKOJBKO pa3 »dHEPruYHO BCTPSAXHUTE MpoOUpKy. OTMeThTE
PaBHOMEPHOE pacHpeIesICHUE MOPOIlKa Mejla Mo BceMy o0beMy cpenbl. [locTtaBbTe
npoOMpKYy B INTATUB M HAOJIOJAalTe Yepe3 HECKOJIbKO MHHYT PACCIOCHHE
MOJTy4YE€HHOMN CYCIICH3HH.

Kakue cucremsbl Ha3pBalOT cycrneH3ussMu? UTo sIBIsSIeTCS B JAHHOM CYCIEH3UU
aucrepcHoi (a3oi, TucrepcHoi cpeaon?

OmngpiT 2. O3HaKOMIIEHHE ¢ 00pa3aMy JUCIESPCHBIX CHCTEM.

O3HaKOMBTECH C 00pa3laMu JHCTIEPCHBIX CHUCTEM: 1OpoOupKa — TICHBI
(BCIICHEHHBIN  MBUIBHBIM ~ pacTBOp), 2 MpoOUpKa — SMYJIbCUH (MOJIOKO),

MeTaJJInYecKasi IaCTUHA — TBEP/IbIE TE€TEPOreHHBIE CUCTEMBI (CILIaB).

[Tonb3ysice npunosicenuem 1, onpenenure B JaHHBIX JUCHEPCHBIX CHUCTEMAX
arperaTHO€ COCTOSIHME TUCTIEPCHOM (a3bl U TUCTIEPCHOM Cpebl.

[To xomy paboThI 3aMOJIHUTE TAOIMILY U CACIIANTE BHIBOIBI.

OmnpiT 3 [TosydyeHue 30715 U €ro Ka4YeCTBEHHAs XapaKTEPUCTHKA.

[Tomyuute Tupo30iib. i1 3TOr0 B yHCTYI0 KOJIOY K 50 MJI BOJIBI, HATPETOM J10
kuneHuss no6aBbre 1 M HaceimeHHOro pactBopa FeCls. ITlocnmegnuit pactBop
MPWIMBANTE MO KAIUISIM U TIPY MHTEHCUBHOM TE€PEMEITUBAHUN COAEPKUMOTO KOJIOBI.
[Ipu3HakamMu MOJMy4YEeHUsS 30Ji1 SBISIOTCS HM3MEHEHUE IIBETAa pacTBOpa, IOJHOE
HMCUE3HOBEHUE OKPACKHM HCXOAHBIX BEIIECTB, OMAJCCIEHIUS WIH HEOOJIbIIoEe
MIOMYTHEHHE.

UccnemyiiTe momyueHHbBIN 30J1b MPU Pa3HBIX CIIOCO0AX PaCCMOTPEHUS:

- B MIPOXOJIAIIIEM CBETE, T. €. B HAMPABJIICHUH Ha UCTOYHUK CBETa, HAIlpUMEp Ha
OKHO; - B PacCeIHHOM CBeTe€, T. €. IPU OOKOBOM OCBELICHUHU, MEPICHIUKYIISIPHOM
HarpaBJIeHUIO paccMoTpeHus 30is. OTmeTbTe, HAOMIOMAIOTCS JIM  SIBJICHUSA
OMAJICCLICHIIUU, SIBJISIETCS JIM 30Jb MPO3PAvYHbIM, CIA0OMYTHBIM WM MYTHBIM,
MMEIOTCS JIM B3BCIICHHBIE YAaCTHIBI B O0BEME 30Ji1 WJIM TPOU30IUIa UX
ceUMEHTAIMs. YKaXHUTe IBET 30J5, 0OpaTuTe BHUMAaHWE HA WHTEHCUBHOCTH
OKpacK{ U U3MEHEHHS B I[BETE MIPHU PA3HBIX CIIOCO0AX PACCMOTPEHHUS.

KoHTpoJibHBIE BONIPOCHI.

1. TlpuBeaute TpU TpUMEpa JUCHEPCHBIX CUCTEM (HE PACCMOTPEHHBIX B
JmabopaTtopHoit paboTe) ¢ yKa3aHUEM arperarHoro COCTOSIHUSL AUCTIEpCHOU a3kl 1
IUCIIEPCHOM CpPElbl.

[Touemy 30116 MOKHO Ha3BaTh JUCTIEPCHON CUCTEMOM?

UeM 30116 OTIIMYAETCS OT Tefis?

Kakumu meTomamu moiny4daroT JUCHEPCHBIE CUCTEMBI?

B own

JIABOPATOPHAS PABOTA Ne 3
Ha3zBanue pabdorsi: [Ipurorosnenue pactBopa 3aIaHHON KOHIIEHTPAIIUHU.
esu padoThi:
1. HayuuTbcst COCTAaBIATHh PACTBOPHI JTFO00M KOHIIEHTPAIIHH;
2. HayuuTbcs pemaTh 3aJja4u M0 HaXOXKJISHUIO0 MacCOBOM JI0JTH, MAacChl
pacTBOpa, paCTBOPUTEIIS U BEIIECTBA.
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PeakTuBbi: CaxapHblil IECOK, BOJA.

Oo6opynoBanue: Bechl, pa3HOBECHI, CTEKIISTHHBIN IIMIIMH]IP, KOJ0a.

Pe3syabTarnl:

memanpeomemnwie. MPIT 02, MPIT 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;

npeomemmnuwie: I11P6 01, T1PG 04, ITP6 07, I1P6 08;

3HAHMSA: CIIOCOOBI BBIPAXKEHUSI COCTaBa pacTBOPA,;

YMEHHMsl: pelaTbh pacueTHbIE 3aJa4yd Ha ONPEIEIICHHE MacCOBOM  JIOJH
PaCTBOPEHHOI'O BELIECTBA.

Xoxa pa0oThI:

OIIBIT 1: IIpuroroBiaeHue pacTBOpa caxapa MO0 HMCXOJHBIM Macce BEUIECTBA U
00BEMY pPacCTBOPUTEIS.

OtMmepbTe MEpHBIM HHIMHAPOM 50 MJI JUCTUILIMPOBAHHOW BOJABI U BIIEHTE €€ B
KOHUYECKYIO KOJIOOUKY EMKOCThIO 100 MIL.

YaitHyto JI0XKy caxapHOro rnecka (WM JiBa KyCO4Ka) B3BEChTE Ha JIa0OPAaTOPHBIX
BECax, 3aT€M IMOMECTUTE €ro B KOJOOYKY C BOJIOM M MEPEeMEIIMBANTE CTEKISTHHON
MMAJIOYKOM JI0 MOJIHOTO PACTBOPEHMUSL.

Tenepp mnpucrynante K pacu€éTHOM 4acTh. BHauane paccuuTaiTe MacCOBYIO
70110 caxapa B pactBope. HeoOxonuMbIil JaHHBIE Y BaC €CTh: Macca caxapa, 00béM
BOJIbl, TUIOTHOCTH BOJIBI IPUMUTE paBHOM 1 r/mil.

@(cax.): m(cax.)\m(p-pa)

m(p-pa) = m(cax.) + m(Boz[LI)

m(BouH):V(Boz{H) " P(somsr)

Bpl Tak ke CMOXKETe paccuuTaTh, CKOJIBKO MOJIEKYJ caxapa COICPKUTCS B
MOJYYE€HHOM PACTBOPE, UCTIOJIb3YSI U3BECTHBIA BAM COOTHOILICHUS:

N(MOH. cax.) — Na- N(cax.)

r](cax.) = m(cax.)\M(cax.)

ITockonbky caxap coctrouT Ha 99,9% wu3 caxaposbl, UMeEOUUNA (QopMyTy
C12H22011 , TO BBI JIETKO paccUMTAaETe MOJIIPHYIO MAacCy caxapa W 3aTeM Hauaere
YUCJIO MOJIEKYJI caxapa B ITOJyYE€HHOM BaMH PacTBOPE.

OIIBIT 2: [TpuroToBieHUE pacTBOPA COJIM 33IaHHON KOHIIEHTPALINH.

[TpurotoBrTe 15%-HBI pacTBOpP MOBAPEHHOM COJIU.

Jlist 3TOrO CHaudanma BBIOGPUTE MPOM3BOJIBLHO MAacCy pacTBOpa, paccUUTaiiTe
MAacCy BELIECTBA, 3Hasi MACCOBYIO JOJIKO, 3aT€EM BBICUMTAWTE MACCy PACTBOPUTENS U
TOTOBBTE PACTBOP.

[To xomy paboThI 3aMOJIHUTE TAOIHITY U CACIIANTE BHIBOIBI.

KonTposbHbIE BOIIPOCHI.
1. Pemmts 3aa4y Ha ornpeAeIeHue MacCOBOM JJOJIU PAaCTBOPEHHOTO BEIIECTBA
(KapTOUKy C 3aJlaHUEM TIOJIYYUTh Yy TIPENOIaBaTes).

JIABOPATOPHASA PABOTA Ne 4
HasBanue npakTtudeckoii padorsl: [IpoBeaenue peakuuit HOHHOTO 0OMeHa
esu padoThi:
1. OnpenenuTts ycloBuUs MIPOTEKaHUs peaKklUii HOHHOTO OOMEHA 10 KOHIIA;
2. BBIOTHUTH peakiuu HOHHOTO OOMEHa.
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3. Hammucath MonekynsipHbIe U HIOHHBIC YPABHEHUS BBITTOIHEHHBIX PEAKITH.
PeakTuBbl: pactBopel: xyopun sxene3a (III), kapObonar Harpus, cyabdar menw,
XJIopua 0apusi, cepHas KUCJIO0Ta, TUIPOKCHU HATpHsl, GeHOI(DTaTICHHOBBIN.
Oo6opynoBanue: [llTarus, npodbupku, nepKareisb.

Pe3yabTarhl:
memanpeomemnwie. MPIT 02, MPIT 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemnuwie: 11P6 01, I1P6 04, ITP6 07, TTPG 08;
3HAHUS:
— OCHOBHBIE MOJIOKEHUS TEOPUHU IEKTPOJUTHUECKON TUCCOUALINN;
— YCJIOBHSI MPOTEKAHMsI peaklMii HOHHOTO OOMEHa /10 KOHIIA;
YMEHMSI: COCTaBJISITh yPaBHEHUSI PEaKIMidi MOHHOTO OOMEHa B MOJIEKYJSPHOW M
MOHHOU (opMe.
Xoa padoThi:

OnpiT 1. Peakiuu, npoTekaroiiye ¢ 00pa3oBaHUEM OCaIKa.

K 1-2 mn pactBopa xnopuaa Oapust go0aBuTh 1-2 MJI pacTBopa CEpHOM
kucyoThl. [Iponabnionaiite BeimageHue 0eI0ro rycToro ocajka.

K 1-2 mn pactBopa xnopuna >xenesa (II1) mobaButs mo xarisim 1-2 mu pactBopa
rujgpokcuaa Hatpus. Kak usmensiercs uset pactopa? IIponabitomaiite BoimaneHue
Oyporo XJombeBUIHOTO OCAJIKA.

K 1-2 mn pactBopa cynbsdara menu (II) no6aButh no xamism 1-2 M pactBopa
ruapokcuaa Hatpusa. Kak usmensiercst uset pactBopa? IIponabimronaiite BbllajieHHe
CHUHET0 aMOp(HOTO OCaKa.

Hanummre ypaBHEHHMS BBINOJHEHHBIX PEAKLIMNA B MOJIEKYJSIPHOM M HOHHOU
dhopme.

OnpiT 2. Peakiyy, NpOTEKAOUIKE C BbIICJIEHHEM ra3000pa3HOro BEIIECTBA.

K 1-2 M pactBOopa xapboHata HaTpus 100aBUTH MO KaruisiM 1-2 mil pacTBopa
cepHo kucioTel. HabmomaeTcs nu OypHoe BbiaeneHue raza? M3meHsieTcss au 1BeT
pactBopa? Hamwuiunte ypaBHEHHE aHHOW PEAKIMU B MOJIEKYJSIPHOM W HOHHOMN
dhopme.

OnpiT 3. Peakimu, NpoTeKaromire ¢ 00pa30BaHUEM BOIBI.

K 1-2 M1 pacTBOpa ruapokcuaa HaTpust 100aBUTh 1-2 Karm HHIUKATOPA, 3aTEM
n00aBUTh 3-4 KaIjiu pacTBOpa CEpHOM KUCTOTHL. Kak n3MeHsieTcsi okpacka pacTBOpa
nocjae Ja00aBiieHUs] WHAMKATOpa; Tocie J00aBieHus KuciaoThl? Hanwummre
ypaBHEHUE JaHHOW peaklMK B MOJIEKYJISIPHOM U MOHHOU (opMe.

[To xomy paboThI 3aMOJIHUTE TAOJMILY U CACIIAWTE BHIBOABI.

KoHTpoJibHBIE BONIPOCHI.
Ocy1ecTBUTE LIENOYKY IPEBPAILICHUINA:
1 Bapuant MQSO4— Mg(OH), — MgCl;
2 Bapuantr CaCO; — CaCl, — AgCl
3 Bapuant NaOH — Na,SO, — BaSO,
4 sapuantr CuSO,; — Cu(OH); — Cu(Cl,

JABOPATOPHAS PABOTA Ne5
HazBanmue padotsi: VcciienoBanue CBOMCTB KUCIOT, OCHOBAHM, COJICH.

11



ean padoThi:

1. I[IpoBecT OMBITHI, TOATBEP)KAAIOIIME CBOWCTBA KHUCIOT, COJIEH H

OCHOBaHU;

2. Harucarb MOJEKyIsIpHbIE M MOHHBIE YPABHEHUS BBIMIOJIHEHHBIX PEaKIIUM.
PeakTuBbl: CepHas KUCIOTa, COJIsSIHAs KUCIOTA, TUJIPOKCU HATPHs, BOJa, KapOOHAT
HaTpus, cynbdat menu (I1), xaopua Gapusi, XJI0pU HATPUSL, UHAUKATOPHI, KeJIe3Has
IJIACTUHKA, OKCUJ MEIH.

Oo6opynoBanue: Illtarus, mpoOUpKH, AepKaTeNb, FOPENIKa, CyX0€ rOproYee, CIIHMYKH,

CTEKJISIHHAS MaJIOYKA.

PesyabTarhl:

memanpeomemnwte: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPP 01, MPK

03, MPK 06;

npeomemmnswie: 11P6 02, TTPG 04, TTP6 05, ITP6 07, ITP6 08;

3HAHUSA: CBOMCTBA KUCJIOT, OCHOBAHUH, COJIEH;

YMEHHSI: BBINOJHATh XUMHUYECKUW DHKCIEPUMEHT [0 pPACIO3HABAHUIO KHCIIOT,

OCHOBAHUM, COJIEH.

Xox padboThI:

OmnbIT 1. DKCIIEpUMEHTATBHOE ONPENCIICHNE BEIIAHHOTO BELIECTBA.

1 BapuanT B Tpex mpoHyMepoBaHHBIX MPOOUPKAX HAXOJUTCS CepHAas KUCIOTA,
BOJIa U KapOoHaT Hatpus. [Ipu moMomm MHIUKATOpa METHIIOPAHXKEBOTO U PEAKTHUBA
OTpENIeNIUTE, B KaKOW M3 MPOOMPOK HAXOAMUTCS KHUCJIOTa, B KAKOW COJIb U B KaKOM
Boga. OObsicHuTe HabOmomaemble 3(@exTbl Npu HX pacno3HaBaHuu. Hanmummre
ypaBHEHUS peakiivii oOMeHa B MOJIEKYJISIPHOM U HOHHOM BUJIE

2 BapWaHT B Tpex mpoHyMepoBaHHBIX MPOOMPKAX HAXOMUTCS XJIOPHUA Oapus,
a3oTHas kuciotra W Boaa. [lpum momomm wuHAMKaTOopa (QeHoI(TaTenHOBOrO U
peakTHhBa ONpeNeNuTe, B KAKOM U3 MPOOMPOK HAXOIUTCA KHUCIIOTa, B KAKOM COJIb U B
kakoil Boga. OObsicHuTe HaOmogaemMbie J(PGEKTsl MPU HUX PaCO3HABAHUH.
Hanumure ypaBHeHHs peakiiii oOMeHa B MOJIEKYJIIPHOM U HOHHOM BHJIE

OmnbIT 2. OCylliecTBICHUE LIETOYKH PEBPAIICHUN:

FeClz

1 Bapuant Fe — FeSO4— Fe(OH), <

FeO

Hanuimure ypaBHeHus peakiuii oOMeHa B MOJICKYJIIPHOM U MOHHOM Buje. s
peaKIMK 3aMEICHUS] COCTABUTh 3JIEKTPOHHBIN OanaHc.

2 sapuant CuO — CuSO4 — Cu(OH), — CuCl,; — Cu.

Hanummure ypaBHeHUs peakiuii 0OMeHa B MOJICKYJIIPHOM U HOHHOM BHJIE.

[To xomy paboThI 3aMIOJIHUATE TAOJIMILY U CIETANTE BBIBOIBI.

KoHTpo/sibHbIEC BONIPOCHI.

1. VkaxuTe okpacky JJaKMyca B KUCJIOW, IIEJIOYHOM, HEUTpaJIbHOM Ccpeie.

2. IlpuBenuTe mpumep MeTasuia, KOTOPBIM HE BBHITECHSAET BOAOPOA U3 pa30aBICHHON
COJITHOM KHCIIOThI? A Kakoil BbITeCHAET? (OTBET MNOATBEPAUTE YpaBHEHHEM
peaKIuu.

3. B pesynbrare B3auMONEHCTBUS KAaKHWX COEIMHEHUN MOXKHO MOJYYUTH COJIb?
[IpuBenute 3 ypaBHEHHUS pEeaKIIHil.
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JIABOPATOPHAS PABOTA Ne6
Ha3Banmne npakTudeckoid padorsi: [ naponus cosneil.
esu padoThi:

1. UcnbiTath ACCTBUE paCTBOPOB COJIEH HA MHAUKATOD;

2. HanmcaTh ypaBHEHHUsI peaKIil THIPOIU3a B MOJIEKYISIPHOM U HOHHOM BH/IE.
PeakTuBbI: pacTBOpHl cojel cynbdara xenesza (II), kapbonara HaTpus, cyiabdara
MEH, XJIOPU HATPusl, XJIOpHJIia aJIOMUHUS, YHUBEPCATIbHBIM UHIUKATOP.
Oo6opynoBanue: XUMUYECKUI CTaKaH, CTEKJISIHHAS MAJI0YKa.

PesyabTarsl:

memanpeomemnwte: MPII 02, MPII 03, MPIT 05, MPII 13, MPII 17, MPP 01, MPK
03, MPK 06;

npeomemmnswie: 11P6 02, TTP6 04, TTP6 05, ITP6 07, T1P6 08;

3HAHMA: 3aBUCUMOCTh XapakTepa cpeAbl OT NPHUCYTCTBHA HMOHOB BOJOpOAAa H
TUPOKCU/I-aHUOHOB;

YMEHHS: COCTaBJISTh YPAaBHEHMsI TUAPOJIM3a COJIEH B MOJIEKYJSIPHOM M HOHHOM
dbopme; ompenensaTh XapakTep cpelbl B BOJHBIX PAaCTBOpPaX HEOPTaHHMYECKUX
COCIMHEHUH.

Xoa paéoThi:

OmneiT 1. MicnpiTaHue pacTBOPOB COJIEW MHANKATOPOM.

WcnbrTaiite paeiicTBUE pacTBOPOB PA3IMUYHBIX COJIEH Ha JIaKMyC, HaHecs
CTEKJSIHHOM MAJIOYKOM KaIlUIl0 pPAacTBOpa KaXXJOW COJIM Ha KPacHyl0) M CHHIOIO
JAKMYCOBbIE OyMa)KKH. 3all0JIHUTE Ta0JIUILY.

®opmyna Cpena pactBopa KakumMu OCHOBaHUSMH U  KHCIOTaMH
coJIn (cwbHBIMH WM claObIMKM) oOpa3oBaHa

COJIb

HeﬁTpaJ’IBHaﬂ KHucJas mcJI049YHadn

Hanummre ypaBHEHMs peakuui THAPOJHM3a COJIEW, pACTBOPBI KOTOPBIX HUMEIOT
KUCIIYIO WY IIEJIOYHYIO PEAKIMIO. Y PABHEHHS PEaKLUI 3alUIIATE B MOJEKYISIPHON
U HOoHHOW (opmax. [lonb3ysch COKpalleHHbIM HOHHBIM YpPaBHEHHEM, YKaXKHTE,
KaKHe MOHBI BIIMSIOT HA N3MEHEHUE OKPACKH UHAUKATOPA.

Omnpit 2. UccnenoBanue GpakTopoB, BIUSIONINX HA CTETIEHb THAPOJIN3a COJIeh

2.1. UccnenoBanue BIMSHUS TEMIIEPATYPHI

[TomectuTe B mpoOUpPKY HEOOJBIIOE KOJIMYECTBO KPUCTAILNIMYECKOIO areraTra
HaTpUsi U pacTBOpUTE €ro B 1-2 Mu aucTWIMpoBaHHOW BoAbl. K momydeHHOMY
pacTBOpy [N100aBbTE HECKOJBKO Kamellb pactBopa ¢eHondranenna. OTMEThTE
WHTEHCUBHOCTh OKpackW HWHAMKaTopa. Harpeiite mpoOupky Ha BOJsSHON OaHe wWin
HaJ IUIAMEHEM CHUPTOBKU. Kak M3MeHSeTCs MHTEHCUBHOCTh OKpacku? Oxmnanurte
pacTBOp, TOTPY3UB TMPOOUPKY B CTaKaH C XOJIOAHOW Bojoil. M3meHunacy u
MHTEHCUBHOCTh OKpacku pactBopa? Kakum oOpazom? Ha ocHOBaHMM pPe3yJbTaTOB
DKCIIEPUMEHTA CAENANTE BBIBOJ O TOM, SK30TEPMUUYECKUM WM SHIAOTEPMUYECKHM
MIPOLIECCOM SIBJISIETCS TUAPOIIU3.

2.2. ViccnenoBanue BIusiHUA pa30aBieHUs pacTBOpa

Buecute B mnpoOupky 2-3 KamiM KOHUEHTPUPOBAHHOIO pacTBOpa HUTpaTa
BucmyTta (III) m moGaBbre 1-2 karmum pactBopa jakmyca. O MPOTEKAaHUU KAKOTO
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mporiecca CBHUJAETENBCTBYET M3MEHEHHE OKpacku wuHaukatopa? IlocreneHHo
pa30aBisiiiTe pPacTBOP AUCTUIUIMPOBAHHOM BOJOW 10 €ro MOMYTHEHHUS, KOTOpOe
oOBsCHsSEeTCS ycwieHreM ruaponn3a. Ha ocHoBaHMM pe3ynbTaTOB HSKCIIEPUMEHTA
clellaiiTe BBIBOJ O TOM, KakMM oOpa3oM pa30aBlieHHE PACTBOpA COJHU BIMSET Ha
npolece ruaposin3a?

OmnpiT 3. HeoOpaTuMblii THAPOIIN3

B nBe nmpoOupku BHecuTe 1o 5 Kamenb pacTBopa cyibdara allOMUHUS U B
KOKIYyI0 TMPOOMPKY M00aBISHTE MO KaluiAM pacTBOp KapOoHaTa HATpHsl M0
BbIMasieHus ocanka. Uto mpencrasisieT coboit oOpa3oBaBimiics ocanok? Kakoil ras
IIPH 3TOM BbLAEIIAETCA?

Jlokaxkute, 4YTO BBINMABIIMN OCAOK HE SABISIETCA KapOOHATOM amtoMuHUs. J[Jist
ATOr0 J00AaBIAUTE MO KaljliM B TIEPBYI0 MPOOHMPKY COJSHYIO KHCIOTY 0
pacTBOpEHHs ocajika. BelaenseTcs au mpu 3TOM YIJIEKUCIbIA ra3, u nouemy? Bo
BTOPYIO TpOOMPKY J100aBbTE€ pacTBOp THApokcuaa Hatpusg. [lpoucxoaut mu
PacTBOPEHHE OCaKa, U ToueMy?

[To xomy paboThI 3aMOJIHUTE TAOIUILY U CACIANTE BHIBOIBI.
KoHTpoJsibHBIE BOIIPOCHI.
Kakwue u3 coneit mogsepratorcs ruapoiusy: MgCl,, CaCl,, Pb(NO3),, KNO3, CaS?
2. Yxazaxute xapakrep cpeabl pactBopoB coseit: KCN, KCI, K,SiO;, KJ, NaBr,
ZnC|2, Na,S, KC|O3, CU(NO3)2
3. Ykaxwute dopmynbl 2-3 coyieid, oOpa30BaHHOW CHUIIBLHON KHCIOTOW W CIA0BIM
OCHOBaHHEM
4. Vxaxute (popmynsl 2-3 coneit, oOpa30BaHHOW Cla0OW KHCIOTOW W CHIBLHBIM
OCHOBaHHEM
5. Kakasi u3 HWKENMepeuyHrCICHHBIX COJIEM B BOJHOM pacTBOpe MA€T MaJIMHOBYIO
okpacky (eHondranenHa: a) HUTpUT HATpus; O) CyAb(PUT MarHus; B) HUTpaT
KaJupllvs; T) XJOopuj Kanusa. Hanumure ypaBHEHUS peakiui TUApOIH3a B
MOJICKYJIIPHOM ¥ HOHHOM opMax.

=

JIABOPATOPHAS PABOTA Ne7
Ha3Banue pa6oThi: PermieHne SKCIEpUMEHTANBHBIX 33J1ad HAa HMACHTHU(UKAIHIO
HEOPTAaHWYECKUX COCTUHCHUN.
esu padoThi:

1. Pacrio3HaTh ¢ TMOMONIBIO  KAUECTBEHHBIX  pPEaAKIUN  MPEIJIOKCHHBIC

HEOPTaHUYECKHE BEIIECTRA;

2. Hamucarh MOJIEKYyISIpHBIE M HOHHBIE YPAaBHEHUS BBITTOJTHEHHBIX PEaKIUH.
PeakTuBbl: pactBophl: xjopun xkenesa (IIl), poganuna kamus, HUTpara cepeodpa,
XJIOpUJa HaTpHsl, KapOoHaTa HaTpusl, CyJibdaTa HATPHs, COJITHOM KUCIIOTHI, XJIOpUJIa
Oapusi.

O6opynoBanue: [lltaTus, mpoOupku, nepkarens, acOECTOBas CETKa, CyX0e roprouee,
CITMYKH.

Pesyabrarsl:

memanpeomemnste: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPP 01, MPK
03, MPK 06;

npeomemmnswie: 11P6 02, I1P6 04, ITP6 05, ITP6 07, TTP6 08;
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3HAHUSI: KAUECTBEHHBIE PEaKIIMU HAa OCHOBHbIEC KATUOHBI U aHUOHBI;

YMEHHS: BBINOJHATh XUMHUYECKHM HKCIIEPUMEHT [0 PACMO3HABAHUIO KHCIIOT,
OCHOBaHUM, COJICH.

Xoxa padoThi:

OmngiT 1. OnpeneneHue Ka4eCTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB.

Jlan pacTBOp, cocTosIMi M3 Xjopuaa kKamus u cyiabdara kenesa (I11).
[TponenaiiTe ONBITHI, MIPHU MOMOIIK KOTOPBIX MOXKHO ONPEACIUTh XJI0pua-uoHbl Cl™ u
vonsl Fe3*. J{1s BBIMONHEHHS TAHHOTO OIBITAa COAEPKMMOE MPOOUPKH Pa3ienuTe Ha
nBe nmpoOsl. s onpeneneHus KaTHOHOB xene3a Fe*® mpuneiite B oany mpo6upky
pomanun kamus KSCN. Uto nabmomaere?

s onpenenenust annoHoB xyopa Cl mpunelite B Ipyryto mpoOUpKY HHUTpAT
cepebpa AgNOsz. Uro HaOmonmaere? Hamummmure ypaBHEHHS COOTBETCTBYIOIIMX
peaxiuii B MOJIEKYJIIPHOM, TIOJTHOM U COKPAIIEHHOM HOHHOM BHUJIE.

OnbIT 2. DKCHEPUMEHTAILHOE ONPE/ICICHUE BELIAHHBIX BEIECTB.

C moMoIIpI0 Ka4eCTBEHHBIX PEaKIMil OnpeenuTe, B Kakod M3 BBIJIAHHBIX BaM
MPOOMPOK HAXOASATCS PACTBOPHI XJIOpHUJIA HATPHs, XJIOpHAA aMMOHUsA, CyJb(dara
HaTpud. i1 3TOro coiepKUMoe Kax /10l MpOHYMEPOBAHHOM NPOOUPKHU pa3AeIUTh HA
Tpu TmpoObl. [l ompeneneHus XJopuJa aMMOHHUSL HEOOXOAMMO MPOBECTH
KAueCTBCHHYIO pPEaKIUI0 Ha HOH aMMOHHS: B TpU MPOObI MPUIUTH PacTBOP
TUAPOKCUTIA HATpHs, HArpeTh B IUIAMEHU cnupToBkU. Uto Habmomaere? Jlis
ornpeaeneHus cynabhara HATpUs HEOOXOIUMO MPOBECTH KAYECTBEHHYIO PEaKIMIO Ha
Cylb(dar-uoH: B JBE OCTaBLIMECS MPOObI MPUIUTH pacTBOp XJopuaa Oapus. Yro
HaOmogaere?

Jlis TMOATBEpIKIEHUS, YTO B TPEThEH MpPOOMpKE HAXOAWTCSA XJIOPUJ HATpHS,
MPOBEIUTE KAYECTBEHHYIO PEAKIMIO Ha XJOPHUA-UOH — J00aBbTE PAacTBOP HUTpATa
cepebpa. Uto nHabmomaeTe? 3anuInnTe YpaBHEHHUS COOTBETCTBYIOLIMX PpEaKIIMil B
MOJIEKYJISIPHOM, TTOJIHOM M COKPAIleHHOM HOHHOM BH/IE.

[To xony pabOTHI 3aMOAHUTE TAOIUIY U CAETANTE BHIBOADI.

KoHTpoJibHBIE BONIPOCHI.

[Ipennoxkure cnocoOsl momydeHus: a) ruapokcuaa xxenesa (III); 6) ruapoxcuaa
MarHusi; B) MeIM W3 CJIEAYIOIUX BEIECTB: Kpucrtamuioruapar cyibdar memu(ll),
KapOOHAT MarHus, THUAPOKCU] HATpus, >KENe30, COJsHas KHCIIOTa, XJIOPHU]
xeneza(I1l).

CocraBbTe ypaBHEHUS MPEAJIOKCHHBIX PEAKIMI B MOJEKYISIPHOM, IMOJHOM H
COKpAIIEeHHOM MOHHOM BHJIE.

JJABOPATOPHAS PABOTA Ne8
Ha3zBanme pa6orbl: lcciegoBaHWe OKHCIMTEILHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
METaJJIOB, HEMETAJIJIOB U UX COCOUHCHUM.
esu padoThi:
1. M3y4nTh BOCCTAHOBUTEIBHBIE CBOMCTBA IMHKA;
2. V3y4nTh OKHCIUTEIBHBIC CBOWCTBA MMEpPMaHTaHaTa KaJIUs B PA3JIMYHBIX
cpenax;
3. Hanmcath ypaBHEHHUSI BHIIOJTHEHHBIX OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii 1 pa3oopaTh UX METOAOM IEKTPOHHOTO OajaHca.
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PeakTuBbl: [{uHK, consHAas KUCIOTA, IEPMAHTAHAT KaJIUs, CEpPHAs KUCIIOTA, CYab(OUT
KaJlvsl, THAPOKCHU HAaTpHsl, BOJA.

Oo6opynoBanue: [llTarus, npodbupku, nepxareis.

Pe3syabTarnl:

Dopmupyemoie 371eMeHmbl 1IK (npogpeccuonanvno-opuenmuposannoe
cooeprcanue):

- [IK 5.1 Cobnronath npaBuiia TEXHUKU O€30MIaCHOCTHU MPU MPOBEICHUU PaboT;
memanpeomemnwte: MPII 17, MPP 01, MPK 03, MPK 06;

npeomemmnsie: 11P6 02, TTP6 05, TTP6 06, ITP6 08;

3HAHMA: TOHATUS OKUCIUTENb, BOCCTAHOBUTENb, OKHCIIEHUE, BOCCTAHOBJICHHE;
YMEHHUsI: COCTaBJAITb YPAaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUNA H
pa3bupaTh UX METOJIOM 3JIEKTPOHHOTO OanaHca.

Xoxa pa0oThI:

OmnbiT 1. BoccTaHOBUTEIbHBIE CBOMCTBA IMHKA.

OnycTuth B MPOOUPKY KyCOUEK IIMHKA M I0OABUTH PACTBOP COJISTHOW KUCIIOTHI.
OOpatuth BHMMaHHE Ha BBIJCJICHHE Ta3a (BOAOpOJa). 3amUIIUTE HAOIIOJCHHS.
Hanumwre ypaBHEeHHME MaHHOM  OKHUCIHMTEIbHO-BOCCTAHOBHUTEIBHOM  pEaKIuH,
UCIIOJIB3YSI METOJ] 3JIEKTPOHHOr0 OanaHca.

OmnbIT 2. OKUCINUTENIbHBIE CBOWCTBA IEPMAHTaHATA KaJlus B PA3JIMYHbBIX CpEAax.

Hamute B mpoOupky 1-2mM1 pacTBopa TmiepMaHTaHata Kajius, HEMHOTO
pa30aBIEHHOIN CEPHOW KUCIOTHI U PacTBOp cysib(uta Kanua. OOpaTUTh BHUMAaHUE Ha
HMCUE3HOBEHUE SIPKOWM PO30BOM OKpacku. 3anuimure HaOmofeHus. Hanwummure
YpaBHEHUE JTaHHOM OKHMCIIUTEIbHO-BOCCTAHOBHUTEIBLHON PEAKIMH, UCIOJIb3YsS METOJ
AJIEKTPOHHOTO OajaHca.

Hanute B nmpoOupky 1-2M1 pacTBOpa mepMaHraHatra Kajius, 100aBUTbh K HEMY
TaKo€ 7K€ KOJMYECTBO KPEMKOro pacTBOpa IIEJI0YH, 3aTEM PAaCTBOP CyJIb(pUTA KaIHsl.
OOpatuth BHUMaHUWE Ha O0Opa3OBaHHE 3€JEHOr0 PacTBOpa MapraHIEBOKHCIIOTO
Kanug. 3anumurte Habmonenus. HamumuTe ypaBHEHHWE JTaHHOW OKHUCIHTEIBHO-
BOCCTAHOBUTEIHHOM PEAKIIMH, UCTIONB3YSI METOJI AJIEKTPOHHOTO OanaHca.

Hamute B mpoOupky 1-2mi pacTBopa mnepMaHraHaTa Kaiius, pa30aBUTh €ro
BOJIOM M TPWIUTHh pacTBOp cyibdura Kanusg. OOpaTuTh BHUMaHUE HA BBIMAJICHHUE
Oyporo ocajka TUOKCHJIa MapraHia. 3anumure Habmonenus. Hanummre ypaBHeHHe
JAHHOM  OKHUCJIUTEIbHO-BOCCTAHOBHUTEIBHOM  PEAKIMH,  HUCIOJB3YS  METOJ
AJIEKTPOHHOTO OajaHca.

[IpodeccnoHalibHO-OPUEHTUPOBAHHOE 3a/IaHHE.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIA TPOLECC, MPOTEKAIOUIMA HA BJIEKTPOaax
MPU MPOXOKACHUU DIEKTPUUYECKOTO TOKA Yepe3 PACTBOP WJIM PACILIaB AJIEKTPOJIUTA,
Ha3bIBACTCS 271eKMPOAUIOM.

DNEeKTpOJIU3 I[IMPOKO HCIHOJNB3YeTCsl B CTPOUTENbHOM wuHAYycTpuu. OH
MpUMEHSCTCA i1 00pa3oBaHUSl 3alIMTHBIX IUICHOK HAa  METAJUTMYECKUX
MMOBEPXHOCTSAX apMaTypbl, B TOM 4HCIE, OT Koppo3uu. HaHeceHHe MHOKpBITHS Ha
METAJUIMYECKOE WIH HEMETAJUINYECKOE H3JENINE DJIEKTPOJIUTHYECKHM OCaXIECHHEM
MeETaJlJla Ha3bIBAETCA raJIbBAHOCTETHUEH.
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1.3amummuTe CXEMBI OKHCITUTEIHHO-BOCCTAHOBUTEIHHBIX MIPOIIECCOB,
MPOTEKAIIIMX Ha aHOJE M KaToAe NpHU a) XpPOMHUpOBaHUHU; O) MEAUPOBAHUU; B)
HUKEITUPOBAHHH.

2. 3anumuTe ypaBHEHUE pEaKIMU OKUCICHUS Keje3a B aTMocdepe KUCIOpo/a,
MCTIONB3YS METOJI SJICKTPOHHOTO OanaHca.

[To xomy pabOTHI 3aMOTHATE TAOIUILY U CACTANTE BHIBOIBI.

KoHTpoJibHBIE BONPOCHI.
1. I3  ypaBHEHWH, TPEICTAaBIECHHBIX  HIKE, BBIOEPUTE  OKUCIUTEIHHO-
BOCCTAaHOBHUTEIHHOE, 3AMUIINTE JUIsI HETO DJICKTPOHHBIN OanaHc.

1) SOz + H,0 = H,S04 2)2Al + 6H,0 = 2AI(OH); + 3H,
2. CocTaBbTe ypaBHEHHE pEaKIMM pPACTBOPCHUS aJIOMUHUS B pa30aBICHHOU
a30THOM kucnoTe. [IpogykT BOCCTaHOBICHMSI Aa30THOM KHCJIOTBI — HHUTpPAT

ammonuda. [logbepute KOAPOUIUMEHTHI METOAOM 3JIEKTPOHHOTO OalnaHca.
BoruncnuTe Maccy cond, €Ciy B peakLrIo BCTYNAeT 2 MOJIb aJTIOMUHUS.

3. IlpuBenure nBa OOOCHOBAaHHBIX MPUMEPA HCHOIB30BAHMS AIIEKTPOIUTHUECKUX
IPOLIECCOB B CTPOUTEIBHONW UHAYCTPHH.
4. Hanumure ypaBHEHHs, XapaKTEPU3YIOIIKE HJIEKTPOJIN3 BOJHBIX pPacTBOPOB
OpomuJa Kanausl, HATPUTA KaJIbLUs, XJIOPHIa IMHKA HA YTOJIbHBIX AJIEKTPOaXx.

JIABOPATOPHAS PABOTA Ne9
Ha3zBanme mnpaxkruyeckoid padorel: IlccnegoBanwe BIMSHUS —Pa3IMYHBIX
(hakTOpOB HAa CKOPOCTh XUMUUYECKOU PEAKIIUH.
eab padoThI:
1. V3y4uTh B X0/ SKCIIEPUMEHTA BIUSHHUE PA3TUUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKUX PEAKIUMN.

PeakTuBbl: PacTBOpHI COJISIHOM U CEpHOM KHUCIIOT, THOCYIb(para HATpuUs, KapOOHAT
KaJIbLIUS, OKCUJ MEIU.
Oo6opynoBanue: [llTarus c mpobupkamu, cyxoe roprouee, CUYKH, acOecToBas ceTKa.
Pesyabrarsr:
memanpeomemnste: MPII 17, MPP 01, MPK 03, MPK 06;
npeomemmnuwie: 11P6 02, ITP6 05, ITP6 07, ITP6 08;
3HAHMSA: (HAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUECKUX PEAKIINIA;
YMEHUSI: BBINONHATH JTA0OPATOPHBIM SKCHEPUMEHT IO OINpeAesieHnI0 (HaKTOpOB,
BIIUSIFOLIMX HA CKOPOCTh XUMUUYECKUX PEAKIIUM.
Xoa padoThI:

OnpiT 1. BiusHWEe KOHUEHTPAIMHU PEArMPYIONIUX BEIIECTB Ha CKOPOCTh
XUMUYECKON PEeaKIIMd B TOMOTE€HHOMN CUCTEME.

Peakuust Tuocynbdara HaTpUs C CEPHOIM KUCIOTOM MPOUCXOUT MO YPABHEHUIO:
Na,S,03; + H,SO, = Na,SO4 + H,O + SO, + SO

JIJist mpoBeIeHUs OTbITa CJIEAYyeT MPUTOTOBUTH YETHIPE pacTBOpa TUOCYJb(aTa
HATPHS PA3IMYHON KOHIEHTpamu. st 3Toro B Tpu mMpoOMPKH, HA 3aJHUX CTEHKaX
KOTOPBIX HAHECEHBI BEPTUKAJIbHBIC TEMHBIC JIMHUM, U3 HAJUTh: B TIEPBYIO MPOOUPKY
— 2 mn 0,5 v pactBopa NaS;03 u 4 Mt Bozibl; BO BTOpyro mpobupky — 3 mia 0,5 H
pactBopa NaxS;03 1 3 mut Bozibl; B TpeThio mpooupky — 4 mi 0,5 H pactBopa NaxS;03
1 2 mu Bonbl. TakuM 00pa3oM, B OJMHAKOBBIX 00OBEMax MOJYYEHHBIX pacTBOPOB (6
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M) Oynmer coaepkaTtbca pasznuuHoe umcno wmojeit NapS;03. Ecnu  ycnoBHO
0003HaYnTh KOHIeHTpaluio NaS;03 B neproit npodbupke — C MoJib, TO BO BTOPOit
npobupke konuentpaius oynet 1,5 C, B tperbeit — 2 C.

B npyrue tpu mnpobupku Hamuth 1mo 6 miu 0,52 H,SOs. Biute B mepBytro
npoOupky ¢ pactBopoM NapS;03 6 min 0,58 HySOs m OpicTpo Tmepememniarh
conepxkumoe rpodupku. [1o cekyHioMepy WM CEeKYHJIHOM CTpEJKE 4acOB U3MEPUTH
BpeMsi OT MOMEHTa J00aBJICHUS CEPHOM KHCIOTHI (HA4ajo OMbITa) IO Hayala
MCYE3HOBEHUSI TEMHOMN MOJOCKH Ha MPOOHpPKE B pe3yibTaTe MOMYTHEHHUS PAacTBOpPA
OT BBIMABIIEH CBOOOJHOU cepbl (KOHEI] OMbITa). AHAJIOTUYHBIE OMbBITHI MPOBECTH C
OCTAJILHBIMU pacTBopamu. JlaHHBIC OTIBITA BHECTH B Ta0. 1:

Homep | O0bem, M Konmenrpamus, | Bpems CKOpOCTh CooTHoIeHHE
pooHp Na,S,0s | H,O C, NazS:03 TEYCHHS peakuud B | CKOpOCTEH
Ku pEeaKInH T,C ycn.en., 1/t peakuun

Ha ocHoBanuu nanHbIX Taba. 1 Ha4yepTuUTh rpaduK 3aBUCUMOCTH CKOPOCTH
peakiMu OT KOHILEHTpanmuu (Ha och alCIUCC — COOTHOIICHUS KOHIIEHTpaIluu
Na,S;03, Ha ocu OpAMHAT — COOTHOIIEHHSI CKOPOCTEH, MPHUHSB MHUHUMAIbHYIO
CKOPOCTb 32 €JIMHUILy, a BCE JIPyTUe — BBIPA3UB B KpaTHBIX el 3HauyeHusx). [lpu
MOCTpoeHuu rpaduka yaoOHee NPUHATh MaciTad JJii MUHUMAJIbHOM CKOPOCTH U
MHUHUMAaJbHON KOHIIEHTPAIMU PaBHbBIN 2 CM.

Kaxk 3aBUCUT CKOPOCTh peakluK OT KOHIIEHTPAIUU PEarupyrommnx BEIiecTB?

Oneir 2. Bimgoue TteMmepaTypbl Ha CKOPOCTH XHMHYECKOM DPEaKIMU B
TETEPOr€HHON CUCTEME.

B nBe mpoOupku BHECHTE HEMHOIO MOPOIIKA OKCHAA MEIU U J100aBbTE MO 2 MII
CEpHON KHUCJIOTHl OJIMHAKOBOW KOHIeHTpauuu. HalOmtonmaiite 3a mNpU3HAKAMU
peakiuu. OHY MPOOUPKY MOJOTPENTE B MIIAMEHU TOPEJIKU. 3aMUIIUTE PE3YIbTaThI
OMbITa, HAMUIIMTE COOTBETCTBYIOIIEE YpPaBHEHUE PEAKIUHU, CAEIaWTE BBIBOI O
BJIMSIHUU TEMIIEPATYPhI HA CKOPOCTh XUMUYECKON PEAKIINU.

OnpiT 3. BiusHuUe BEIWYUHBI TMOBEPXHOCTH PEArMpYIONIEro BEIEeCTBA Ha
CKOPOCTb PEAKIIMU B F€TEPOrCHHON CUCTEME.

Haneiite B nBe mpoOupku mo 2—3 M pacTBOpa COJITHOW KUCTOTHL. B omHy
MpOOUpPKY OMYCTUTE KYyCOUEK MeJia, B JIPYTyl0 — IOPOIIOK KapOoHAaTa KajbIlHs.
OOparute BHUMaHUE Ha CKOPOCTh BBIJICTICHUS My3bIPHKOB Ta3a B 00EUX MpOOHpKaXx.
Hanummre cooTBeTcTBYyIOIIEE ypaBHEHUE peakiuu. OOBIACHUTE, TTOYEMY CKOPOCTh
pacTBOPEHHUS MeJa B 3TUX CIIy4asiX pa3jnyHa.

ITo xomy pa®oTHI 3aMoJHUTE TAOJIUILY U CAeTalTe BHIBOIBI.

KonTposabHbIE BOIIPOCHI.

JlaliTe XxapaKTepUCTUKY IO BCEM MPU3HAKAM CICAYIOIIUM PEaAKIIUSIM:

a) 2COq) + Oy¢r) = 2C0Oxr) + Q 0) Cis) T COxr) — 2COr) -Q
B) CaCO3(TB)—>CaO(TB) +C02(r_)- Q F) CHy4 T 20, () ® CO, T 2 HzO(r) + Q

JJABOPATOPHAS PABOTA Nel0
Ha3zBanue padorbi: XUMUYECKOE PABHOBECUE U YCIOBUS €0 CMEIICHUS.
esu padoThi:
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1. TToBTOpPUTH MOHATUSI O XUMUUYECKOM PaBHOBECHH;
2. B xoze sKcriepuMeHTa ONpeleIuTh YCIOBUS CMEILEHUSI PaBHOBECHUS
XUMUYECKUX PEaKIUH.
PeakTMBBI: pacTBOpPHI oAa, Kpaxmalia, IMaHKU]Ia KaJlusl, COJSTHOM KUCIOTHI, XJIOpUIA
KoOasbTa, XJI0pUIa Kaaus, XJopuaa skelie3a, Boja TUCTUIUTMPOBAHHAS.
Oo6opynoBanue: IllTarus c npodbupkamu, cyxoe roprouee, CIUUKU, acOeCTOBasI CETKa.
Pe3syabTarnl:
memanpeomemnwte: MPII 17, MPP 01, MPK 03, MPK 06;
npeomemmnswie: 11P6 02, TTP6 05, T1P6 07, TTP6 08;
3HAHMSA: YCIIOBHUS, BIMAIONINE HA CMEIIEHNE XUMUYECKOTO PABHOBECHS;
YMEHHUsI: BBINOJHATH JIA0OPATOPHBIA 3KCIEPUMEHT [0 OINPEACICHUIO YCIOBHIA
CMEUIEHUS! PABHOBECUS XUMUYECKUX PEAKIIHIA.
Xoxa pa0oThI:

OnbiT 1. BawsgHue W3MEHEHHs KOHIEHTPAlUHM PEarupyrolux BEHIECTB Ha
XUMHUYECKOE PABHOBECHE.

A) CwmelieHre paBHOBECHS H3y4aeM Ha IPUMEPE PEaKIUU B3aUMOJCHCTBHUS
xyopuna xenesa (III) ¢ poganugom kanus. B xoxe peakuuu obpasyeTcst pacTBOp
KpoBaBo-kpacHoro 1seta. PactBopsl cosneit KSCN u KCI - 6ecuBeTHbie, pacTBOp
FeCl; — umeer cBeTo-0ypyro okpacky, a pactBop Fe(SCN); - KpoBaBO-KpacHYIO.
3anuiuTe ypaBHEHUE PEaKIMU U IIBET pacTBOpa Mo hopmyaamu:

FeCl; + 3KSCN « Fe(SCN); + 3KCl

Hsmenenue ummenHcusHocmu  OKpacKu pacmeopa  CE8UOemeIbCmeyem o
HanpasieHuy CMeujeHUsi XUMUIeCcKo20 PaGHOBECUSL.

1. B mpoOupky Haneiire no 2-3 xaminu pactBopoB KSCN u FeCl; u paz0aBbte
BOJIOM 10 OJI€AHO-KPACHOM OKPACKHU. 3alMILINTE B HAOIIOAEHUH 1IBET paCTBOPA.

2. Paznmenure monydeHHBIM pacTBOp Ha 4 paBHbIE YACTH U HAJCWUTE B Pa3HbIC
npobupku. B nepByro nmpobupky no6aBsTe 2-3 kamm pactBopa KSCN, Bo BTOpyto —

cronbko ke FeCls, B Tperbto — menotky kpuctammdeckoro KCl. CpaBhute
M3MEHEHUE OKPACKU PACTBOPOB MEPBBIX TPEX MPOOHPOK C COAEPKUMBIM UETBEPTOM
MPOOUPKHU.

Paccyxmaem: B mepBoii mpobupke Mpu yBeTUYEHUH KOHIICHTPALMK POJaHUIA
ks KCNS BUIMM TOTEMHEHHE COAEPKUMOrO IO CPAaBHEHUIO C ATAJOHOM, a,
3HauuT, OyAeT mnpeoOnagaTh MpsiMas peaklus, B pe3ylbTare KOTOpod Oyjaer
oOpazoBbiBaThes ponanun xxenesa (I11), u pactBop Oyner TeMHETh (TEMHO- KPacHBIM
1BeT). Paccyxnas mogoOHeIM 00pa3oM, OMMINHUTE, KyJa CMEIIAeTCsl paBHOBECHE B
KQKJIOM Cllydae.

b) B npobupky Haneite 0,5-1 mn xkonHuentpupoBanHoro pactBopa CoCly u
100aBbTE HECKOJIBKO Kameib COJISHOM KucaoThl. Habmonaite n3MeHeHue OKpPacKu OT
c11ab0-po30BOM 10 CHHEH 3a cdeT oOpasoBanus KomiuiekcHoro moHa [CoClz]t.
Paz6aBbTe pacTBOp BOJOM M HAOIIOAANTE U3MEHEHNE OKPACKH.

Banuiute ypaBuenue peaxiun: [Co(H20)6]Cl, + HCI =[CoCls]H + 6H,0

OOBbsCHUTE CMEIIEHUE paBHOBECHsS] MpPH H3MEHEHUU KOHLEHTPALWW HOHOB
XJIopa.

OnbIT 2. BausiHue TeMiiepaTypbl Ha CMEIIEHHE XUMUYECKOTO PABHOBECHSI.
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ITonyunTte pacTBOop Kpaxmaina. [[is 3TOro pazpenure XOJIOIHOW BOJOM B OJHOU
npoOupKe HEMHOro Kpaxmana. B apyroil mpoOupke BCKUISTUTE YUCTYIO BOAY, U
ObICTpO MpuJeiTe e€ B nmepByro npodupky. Octynure.

B ugncrtyto npobupky Bo3bMHTE 2-3 MJI pacTBOpa Kpaxmala U Tyja ke J00aBbTe
2-3 xamnu WOAHOW BOXBI, TpPH ITOM O00pa3yeTrcss HENpPOYHOE COEIUHEHHUE,
OKpallleHHOE B cMHEe-(UONIeTOBbIN 1IBET. JlaHHAs peakiusi YK30TepMUYECKasl.

Kpaxman + ilon <> okpaiieHHoe BemecTBo + Q

Harpeiite conepxumoe mpoOUpPKH MOYTH 1O KHUIIEHUSA, a 3aTEM OXJaJUTE 0
KOMHATHOM  Temmeparypbl. OOBSICHUTE U3MEHEHHE OKPacku CMEIICHUEM
XUMHYECKOTO paBHOBecHs. Hamuimre BBIBOA.

[To xomy pabOTHI 3aMOJIHUTE TAOIHITY U CACIIAUTE BHIBOIBI.

KoHTposbHbIE BOIIPOCHI.

B xakom HampaBiIeHUU CMECTUTCS PAaBHOBECHUE CIICTYIOIIUX PEaKIIUil

2CO(r)+02(r)=2CO2(r)+Q

CaCOs (1tB) = CaO(1B) + CO2(T) + Q

N2 (r) + 3H2(r) =2 NH3(r) - Q

2Mg + Oy(r) = 2MgO(TB) - Q

a) MPpY MOHM>KEHUU TEMITepaTypbl? 0) Mpu MOBBIIICHUN JABICHUS?

JIABOPATOPHAS PABOTA Nell

Ha3zBanmue padorsi: VcciemoBanue CBOMCTB METAIIOB U UX COCTMHEHU.
esu padoThi:

1. M3y4nTh OCHOBHBIE XUMHUYECKHE CBOICTBA METAILIOB.

2. V3y4nTh CBOMCTBA M CIOCOOBI TTONTydeHHs Tuapokcuaa sxenesa (II) u (I11).

3. Hammcarp ypaBHEHUS BHITIOJTHEHHBIX PEAKIIUH.
PeakTuBbI: AJIOMHHUEBAsI CTPYXKKa, COJIsTHAs KHUCIJIOTA, CEpHAs KUCJIOTa, a30THas
KHCIIOTa, TUApokcun Hatpusi, cyabdar xenesa (II), xmopun sxenesza (III), muTpar
CBHHIIA, [IUHK.
O6opynoBanue: [llTarus c mpobupkamu, cyxoe roproyee, ClIMUKH, acOeCTOBast CeTKa.
Pesyabrarsr:
Dopmupyemoie 371eMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepicanue):
- [IK 5.1 Cobnronath npaBuiia TEXHUKU O€30MaCHOCTHU TIPU MPOBEICHUU PaboT;
memanpeomemnwvie: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPK 03;
npeomemmnuwie: 11P6 02, I1PG 04, ITP6 05, ITP6 07, T1P6 08;
3HAHMS: CBOMCTBA METAJUIOB U UX COCIUHCHUMH,
YMEHMSI: COCTABJISITh YPABHCHUSI XUMUYECKUX PEAKIIUM, XapaKTEPHBIX JJISI METAJIJIOB
U UX COCIMHCHUM.
Xoa padoThI:

OmnebiT 1. B3auMoaeiicTBre METAJIOB C KUCIOTaMHU.

Onyctute B 1 mpoOupky rpaHyily IHWHKA, B APYTYIO — MEIHYIO MPOBOJIOKY.
Jlo0aBbTE B KKy MPOOUPKY PACTBOP COJISTHOM KUCIOTHI. OOpaTuTe BHUMaHUE HA
BbIJIeTIEHUE ra3a (Bojgopojaa). Beszne nu uper peakuusi? B BbIBOJIE 3aNUIINTE YCIOBUS
B3aMMO/ICUCTBUS KUCJIOT C METaJJIaMH.
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Hanummre  ypaBHeHHME  BO3MOXXHOM  OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHOU
pEaKIIMU, UCTIONB3YSI METO]I AEKTPOHHOIO OanaHca.

OmnpiT 2. B3anmoielicTBHE METAIJIOB C HEMETAJIJIAMHU.

B niams BHecute nopoiiok mMaraus. HaGmrogaembie MCKPBbI CBUIETENBCTBYIOT O
NPOTEKAHUM pEeaKIMU MEXJIy MarHhieM M KuciopojaoM. Hamumure ypaBHeHHE
pEeaKIMK, COCTaBbTE AIEKTPOHHBIN OalaHC.

OnebiT 3. B3auMoAENCTBHE METAIIOB C COJISIMU

B mpobupky c¢ pactBopom Hutpata cBunia (II) momoxute kycouek muHka. B
npoOupKy ¢ pactBopoM xsopuaa 1uHka (II) monoxuTh Kycodek CBUHIIA. 3alUIIUTE,
B o0eux 1M mpoOMpKax HAOMIONAIOTCS MPU3HAKK PEAKLHH, CIEJAalTe BBIBOJ 00
YCIIOBHSIX B3aUMOJICHCTBUS METAJUIOB ¢ coyisiMH. Hanuinre ypaBHEHUE peakuu.

OnbIT 4. B3auMoAeCTBHE MIEJIOYHBIX METAJIJIOB C BOJOM.

B xumuyeckwmii ctakam ¢ Bomod moOaBbTe 1-2 kammu ¢enondramenHa u
noMecTure Kycodek Harpus. [IponaOmtonaiiTe BblIelIeHHE ra3a M HM3MEHEHHE
okpacku pactBopa. Caenaiite BBIBOJABI O MPOAYKTAX PEAKLUH, 3alAIIUTE YPABHEHHE
pEeaKInH.

Omnbit 5. [ToslyueHue ¥ cBONWCTBA THIPOKCHU/IOB JKEJI€3a.

* [lonyuenue u ceoticmea 2uopoxcuoos xcenesa (Il).

B mpoOupky Haneiite HemHoro cyibara sxene3a (II) u mobGaBbTe pacTBOp
THJIPOKCHIa HaTpus, K HojlydeHHoMY Tuapokcuny xkenesa(ll) mpuneiite cosnsiHoi
KHCJIOTBL. 3anuinTe Ha0moaeHuss. Hanummre ypaBHEHUs peakLnid.

* [lonyuenue u ceoticmea 2uopokcuoos dxcenesa (I111).

B npobupky Haneiite HemHoro xiyopunaa sxeneza (III) m mobaBbre pactBOp
TUAPOKCUJIA HATpHs, K MOJIydeHHOMY Tuapokcuny >kenesa (III) mpuneiite pactBop
CEpHOM KHCJIOTHI JI0 PAacTBOPEHHUsI OCajKa. 3amuiuute HaOmojaeHus. Hamummre
YPaBHEHUS PEAKIIUM.

[TpodeccnonanbHO-OpUEHTUPOBAHHOE 3a/1aHUE.

OCHOBHBIMM ~ MaTepuajgamMHl, KOTOpPBIE IPOM3BOJATCA HAa  NPEANPUATHSIX
METaJUIyprHYECKOr0 LHKJIA W HCIHOJIB3YIOTCS B MAIIMHOCTPOEHUH, SIBISIOTCA
MeTaJlIbl U cruiaBbl. OXapakTepu3yinTe OCHOBHbIE (PU3MUECKHUE CBOWCTBA METAJUIOB U
CILIaBOB.

[To xony pabOThI 3aMOAHUTE TAOIUILY U CAETANTE BHIBOADI.

KoHTpoJibHBIE BONIPOCHI.

OxapakrepusyiTe OCHOBHbIE (PU3NYECKHE CBOMCTBA METAJIJIOB U CILJIABOB

2. Hanumure ypaBHEHUs peakuuid, HEOOXOAMMBIX JUIsl OCYIIECTBICHUS 3THX
IIPEBPALLCHUN:
Al — A14C3 — Al(OH)g — Aleg — Al — A1283 — A1203

=

JIABOPATOPHAS PABOTA Nel?
HasBanue pa6orsi: [lonyuenue, coOupanue u pacro3HaBaHUE ra30B.
eau padoTnl
1. TlomyuuTb 1 cobpath ra3oo0pa3HbIe BelecTBa (BOAOPOI, KUCIOPOI,
YTJIEKHUCIIBIA Ta3).
2. HamucaTph ypaBHEHHS BBIMOJTHEHHBIX OKACIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakimii 1 pa3o0opaTh UX METOJIOM AJIEKTPOHHOTO OaiaHca.
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PeaktuBbl: [{uHK, cONsiHAs KUCIIOTA, IEPMAHTaHAT KaJKsl, CEpHAsk KUCJIOTa, MEJl,
U3BECTKOBAs BOJIA.

Oo6opynoBanme: llITaTuB ¢ mpoOupKaMu, Cyxoe roprodee, ClIMYKH, JTyYUHKH,
ra3o0TBOJIHas TpyOKa, acOecToBasi CeTKa, J1a00paTOPHBIN IITATUB.

Pe3syabTarnl:

memanpeomemnwvie: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPP 01, MPK
03, MPK 06;

npeomemmnswie: 11P6 02, TTP6 04, TTP6 07, TTP6 08;

3HAHMSA: CIIOCOOBI MOYYCHUS MTPOCTHIX BEIIECTB, 00PAa30BaHHBIX HEMETAJUIAMH U X
OKCHUJIOB;

YMEHHUSI: BBIMOJHATH JKCICPUMEHT MO TIOJYYCHHIO W COOMPAHHMIO Ta3000pa3HBIX
BEIIIECTB.

Xoxa pa0oThI:

Omnpit 1. [Tonyyenue, cobrpanre U pacno3HaBaHUe BOAOPO/Ia

Cobepute mpuboOp AJisi MOJYYEHHS] Ta30B U MPOBEPHTE €ro Ha FePMETUYHOCTh. B
MpOOUpPKY MONOXKUTE 1—2 rpaHysibl [IUHKA U TpWIEHTe B Hee 1—2 MII COJSTHOM
KHUCJIOTBI. 3aKpoiTe MpOoOUPKY MPOOKOW € Tra300TBOAHON TPYOKOM M HaJEHbTE Ha
KOHYUK TpyOKH eme oAHy mnpooupky. I[logoxxkaure HEKOTOpoe BpeMsi, YTOOBI
npoOWpKa  3aloJHWIACh  BBIACIAIONIMMCS Tra3oM. UTO  MPOUCXOAMUT  TPH
B3aMMO/JICHCTBUU IIMHKA C COJSHOM KHCIIOTON? CocTaBbT€ ypaBHEHUE PEAKIUU U
paccMoTpuTe €€ ¢ TOUKU 3PEHUS MTPOIIECCOB OKUCICHUS -BOCCTAHOBIICHUS.

CHumuTe IpoOUPKY C BOJOPOJIOM U, HE MEepeBOpaurBas ee, MOJHECUTE K ropsIieit
criupToBKe. Eciiv BOJOpOT B3pHIBACTCS C TIIYXUM XJIOIKOM, TO OH YHCTBIN, a €CJIH C
«JTAIOIIKMM» 3BYKOM, 3HA4YUT, BOJOPOJ COOpaH B CMECH C BO3JyXOM («rpemMyduid
rasy).

Omnpit 2. [TosydyeHue, cobrpaHnre U pacno3HaBaHUuEe KUCI0poAa

CobGepute mpubOp W MPOBEpPHTE €ro0 Ha T€PMETHUYHOCTh. B MpoOHMpKY HACHINbTE
MpuUMeEpHO Ha Y4 ee oObema nepmanranara kanusa KMnOg4 1 y oTBepcTUs poOUPKH
MOJIOKUTE PHIXJIBI KOMOUYEK BaThl. 3aKpPOWUTE MPOOUPKY MPOOKON C ra300TBOAHOU
TpyOKoOii. YKpenuTe mpoOUpKy B JIalKe IITaTUBA TaK, YTOObI KOHEI] ra300TBOJIHOMN
TPYOKH TOXOUJ MOYTH J0 JTHA COCya, B KOTOPOM OyIeT coOupaThesi Kuciopo. Uro
MIPOUCXOJIUT IPU HArpe€BaHUM nepMmaHraHaTta kanus? CocTaBbTe€ YpaBHEHUE PEaKLIUU
1 PacCMOTPUTE €€ C TOUYKH 3PEHUSI IPOLIECCOB OKUCIICHHS-BOCCTaHOBIEHU. Hanmnuue
KHUCJIOpOJa B COCY/I€ MPOBEPHTE TICIOIICH JIYYUHKOM. 3aUIIUTe CBOU HAOIIOEHHS.

Omnpit 3. TlosydyeHnue, cobrpanue U pacrno3HaBaHue okcuaa yriepoaa (IV)

B nmpoOupky momMecTuTe HECKOJIBLKO KyCOUKOB Meja WM MpaMopa u npuiieite 1—2
MJI pa30aBJIEHHON COJISTHOM KHUCHOTBL. BhICTpo 3akpoite mpoOMpKy HpOoOKOM C
ra3o0TBOJIHON TpyOkoii. Konen TpyOku omycTtute B Apyryro MmpoOUpKY, B KOTOPOU
HaXOJIUTCSA 2—3 MJI NU3BECTKOBOI BOJIBI.

Heckonbko MUHYT HaOIIOaliTEe, KaK Yepe3 U3BECTKOBYIO BOLY TIPOXOST MYy3bIPHKH
raza. UTto NOpoOHMCXOAWT IPU B3aUMOJCHCTBUM MeEJla WM MpaMmopa C COJISTHOU
kucioroi? CocTaBbT€ YpPAaBHEHUE DPEAKIMU U PACCMOTPUTE €€ B CBETE TEOPHUHU
AIEKTPOIUTUYECKON JTUCCOLUALINH.

[To xomy paboThI 3aMIOJIHUTE TAOJUITY U CAETIAWTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.
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Pemmre 3anaun.

1. Kakyro maccy umeet kuciopoa oobémMom 7 11?7

2. Kakoit 00bEM 3aHMMaET a30T Maccoit 14 r?

3. Uemy paBHa MoJIsipHas Macca rasa, 1 J1 koToporo umeet maccy 1,25 r?

JIABOPATOPHAS PABOTA Nel3

Ha3panue padorbl: CpaBHEHUE CBOMCTB MPOCTHIX BEIIECTB, OKCUIOB H
rupokcuaoB dneMeHnToB 11 nepuona.

Hean padoTsi
1. M3yuuTh CBOMCTBA OKCHIOB U THAPOKCUAOB 31eMeHToB I nepuona.

2. 3akpenuTh 3HAHMS O IEPUOTNUECKHA U3MEHSIOMINXCS CBOMCTBAxX 371eMeHTOB B [1C,
AKCIEPUMEHTAIILHO N3YYMB XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB TPETHETO
MEPHUOJIA U UX COCTUHCHUM.

3. Hanwucath ypaBHEHUS BHIOTHEHHBIX PEAKIUH.

PeakTuBbI: ATIOMUHUEBAS CTPY’KKA, COJSHAsl KUCJIOTA, CEPHAsl KUCIOTa, a30THAs
KHCIIOTa, TUApOKcUI Hatpus, cyabdar xeneza (II), xmopun sxenesza (III), muTpar
CBHHIIA, [IUHK.

Oo6opynoBanue: IlltatuB c mpoOupkaMu, Cyxoe roprodee, CIUYKH, acOecToBas
CeTKa.

Pesyabrarsl:

memanpeomemnsie: MPII 02, MPII 03, MPIT 05, MPII 13, MPII 17, MPP 01,
MPK 03, MPK 06;

npeomemmnwie: 11P6 02, ITP6 04, ITP6 07, TTPG 08;

3HAHMSI: CBOMCTBAa META/UIOB, HEMETAIJIOB W HUX COCAWHEHUN;, TIOHSTHE
aMm(oTepHOCTU COETMHEHMI, 00pa30BaHHBIX MEPEXOAHBIMU METAJLIIaMU;

YMEHMSsI: BBIMOJHATH SKCIIEPUMEHT 10 MOJYYEHHUIO M Pacro3HaBaHUIO aM(pOTEPHBIX
COCIMHEHU; COCTAaBISATh YPABHEHUS XUMHUYECKUX PEaKIUil, XapaKTEepPHbIX IJIs
METAJIJIOB, HEMETAJIJIOB U UX COCIMHEHUM.

Xoxa padoTsi:

OmnbIT 1. OTHOILIEHWE OPOCTHIX BELIECTB K BOJIE.

B tpu npobupku Hamelte 2mMil BOJbI, B IEPBYIO MOMECTUTE HEOOJBIION KyCOYEK
HATpHs, MPEABAPUTEIILHO OCYIIMB €r0 OT KepocuHa (PHIbTPOBAIBHOM Oymaroi, BO
BTOPYIO — T'paHyJly aMaJbIUPOBAaHHOTO aIOMHUHUS, B TpeThio — cepy. JloOaBbTe B
KKyt npobupky 1 kammo pactBopa (enondranenHa. OTMETbTE MPOUCXOISIINE
n3MeHeHus. Chenaite BBIBOJ O CBOMCTBaX MPOCTHIX BEHIECTB M MX COCIUHEHMH.
3anuuIMTe ypaBHEHUs pEaKIIUi.

OnbIT 2. OTHOIIEHUE OKCUIOB MarHUsl, ATFIOMUHUS U KPEMHHUS K KUCTIOTaM.

B nepByro npoOupKy MOMECTUTE HEMHOTO TMOPOIIKa OKCHIa MarHus, BO BTOPYIO -
HEMHOTO TOpPOIIKAa OKCHJAa aJTIOMUHHS, B TPEThIO — OKCHUJa KpeMHHsS. B kaxmyro
npoOupKy 100aBbTe 1 MII cepHOI KUCIOTHI. OTMETHTE MPOUCXOAIITNE U3MEHEHHS. B
Kakoil mpoOupke wu3MeHeHuid He mpoucxoaut? OObICHUTE, ToueMy. 3aruIlInTe
YPABHEHUSI PEAKIUH.

OnpiT 3. OTHOIIEHNE THAPOKCUIOB K KMUCJIOTaM U IIEJI0YaAM.

» [lonyuenue u ceoticmea euopoxcuda maenus. B mpobupky mnomectutre 1 mi

pacTBOpa XJOpHUIa MarHus, 100aBbTE MO KaIUIIM PAaCTBOP THUAPOKCHIA HATPHUS [0
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o6pasoanust ocagka Mg(OH),4. [Tomydennsiit 0cagoK pasiennTe B JBe TPOOUPKH.
B oany mpoOupky ¢ ocaikoMm 100aBbTE€ pAacTBOpP CEPHOW KHUCIOTHI, B JIPYryl0 —
pacTBOp rugpokcuaa Hatpusd. OTMETbTE NPOUCXOIAIIUE U3MEHEHUS. 3aMMILINTE BCE
BO3MOXXHBIE ypaBHEHHSI peakiuid. CrenaiTe BBIBOJI O CBOWCTBAX MarHusi M €ro
COCIMHEHU.

* [lonyuenue u ceouicmea 2uOpoOKCUOa AntOMUHUS.

B npo6upky nmomectute 1 mi1 pactBopa cynbdara alfOMUHHS, 100aBbTE MO KaIIsIM
pacTBOp THUIPOKCHUJIA HATpUs 10 OOpa30oBaHMS OCaJKa Al(OH)s3V.. [Tomy4yeHHbIN
0CaJIoOK pazenuTe B IBe IpoOupku. B oaHy npobupky ¢ ocaakom no00aBbTe pacTBOP
CEpHOM KHUCIIOTBI, B JPYIyl0 — pacTBOp TruApokcuaa HaTpus. OTMerbTe
MIPOUCXOAIINE HW3MEHEHMs. [Ipu B3aMMONEWCTBMM TUAPOKCHUIA QIIOMHHHUSA C
BOJHBIMU pacTBOpaMHu IIenodel oOpa3yroTcs ruapokcoamoMuHatel  NaAlOo.
3anuImmTe BCE BO3MOJKHBIE ypaBHEHHs peakuui. CrenaTe BBIBOA O CBOWCTBAxX
AJIOMUHHUS U €70 COCIUHECHUMU.

OmnbiT 4. CpaBHEHME CWIIbI KUCIOT 3aeMeHToB 11 nepuoaa

B 2 npobupku nomectute mo | M KOHLIEHTPUPOBAHHOTO PAcTBOpa CHIIMKATa
HaTpUs U MpUIeHTe B OAHY MpoOupKy 1 mi pactBopa opTodocOpHON KHUCIOTHI, B
apyryto — 1 M pactBopa cepHOM KUCIOTHL. 3anuumute HaomoneHus. Hamummre
YPAaBHEHUE PEAKLIMU, CECIIAUTE BBIBOJ O CUJIE HEMETAUINYECKUX CBOMCTB Y KPEMHMUS,
docdopa, cepsl U 0 cuiIe KUCIOT, 00pa30BaHHBIX JaHHBIMU HEMETAJIIAMH.

[To xoty pabOTHI 3aM0IHUTE TAOJUIY U CAETANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.

1. Kak n3MeHSI0TCSI OCHOBHBIE CBOMCTBA OKCHIOB U TUAPOKCUAOB B iepuoe?

2. Kak U3MeHSIOTCS] KUCIOTHBIE CBOMCTBA OKCHIOB U TUPOKCUIOB B Tieproe?

3. Uepes Kakue COENUHEHUS OCYIIECTBISIETCS IEPEXOT OT OCHOBHBIX COSAMHEHUH K

KUCIIOTHBIM?
4. C nmoMoIIbl0 KaKUX BEIIECTB MOXKHO JIOKa3aTh MPUHAIJICKHOCTh TUAPOKCHUIA K
OCHOBAHHUSIM WJIU KHCIIOTaM?

JIABOPATOPHAS PABOTA Nel4
Ha3zBanue padorbi: Koppo3us METAIIIOB ¥ METOABI 3AIUTHI
IHesu padoTbI
1. TloBroputh W  3aKpPeNUTh  CYIIHOCTh  MPOIIECCOB  XUMHUYECKOH U
AIEKTPOXUMUYECKON KOPPO3UHU METAJIIOB;

2. UccnenoBaTh BIMSHUS TPHUPOABI METaia, CPEIbl W BHEIIHUX YCIOBUU Ha
MIPOLECCHI KOPPO3UHU METAJIOB;

3. O3HaKOMHUTHCSI C OCHOBHBIMU METOJIaMH aHTUKOPPO3UOHHOM 3aIIUTHI.

PeakTuBbl: Zn (rpanyisl), Cu (ToHkas mpoBosioka 0e3 uzossiun), H,SO4 (10%),
HCI (pa30.), pactBopsl CuSO4, NaCl, K;[Fe(CN)s] (kpacHas kpoBsiHas cojb), Fe
(MenKHe CTPYXKKH WM OUMIICHHAs MeJIKasi MPOBOJIOKAa B KyCOYKaX), CTaJIbHBIC
MJTACTUHKH.

Oo6opynoBanue: Haxnaunast Oymara (711 3a4MCTKH), ULl TUTEIbHbBIC, CITUYKH,
JiepKaTenb g MPOOUPOK, MTATHB C MPOOUMPKAMHU, CTEKIISTHHAs BOPOHKA, METHBIN
COEMHUTEIbHBIN TPOBOJIHUK, CAHUTAPHAS CKIITHKA

Pesyabrarsl:
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memanpeomemnwte: MPIT 02, MPIT 03, MPIT 05, MPIT 08, MPII 13, MPII 19,
MPK 03, MPK 06;

npeomemnste: 11P6 01, ITP6 04, ITPG 06, ITP6 08;

3HAHMS: CYIIHOCTh MPOLIECCOB XUMHYECKOHN U AIEKTPOXUMUYECKON KOPPO3UH;

- OCHOBHBIE METO/Ibl aHTUKOPPO3HMOHHOW 3aIIUTHI.

YMEHMSI: Pa3InyaTh BUbI 3AIIUTHBIX TOKPBITUI

- 3aMIACBIBATh CXEMbI AHOJTHOTO M KaTOAHOTO MPOIIECCOB

Xox padoThI:

OnpiT 1. Xumudeckas U 31€KTPOXUMUYECKAsi KOPPO3Us IMHKA.

B npobupky ¢ 10 kamisiMu pacTBOpa CEpHOM KUCIOTHI OMYCTUTE T'PaHyJy LIMHKA.
OtmeTbTe 00pa3oBaHUE MY3BIPHKOB Tra3a Ha MOBEPXHOCTH TpaHyibl. Hamummre
yYpaBHEHHUE pEaKIMM B3aWUMOJCHCTBUSI LIMHKA C KHUCJIOTOM. B Ty ke mnpoOupky
OIyCTUTE MEIHYIO MPOBOJIOKY M KOCHUTECH €0 IPaHyJbl [UHKA. UTO M3MEHUIIOCH?
Kakyro ¢yHKUu0 BeIMONHSAET MeAHas npoBosioka? Hamucarh cxeMmbl aHOJHOTO U
KaTO/AHOT'O IPOILIECCOB IIPH €ro padoTe.

OnpiT 2. PaKTOPBHI, BIHUSONME HA CKOPOCTh KOPPO3HUH

2.1. BnusiHre KOHIEHTpAUUu OKUCIUTENS Ha CKOPOCTh KOPPO3UHU.

B npoOupky ¢ 5 xamisiMu cepHON KUCTIOThI 100aBbTE S5 Kamenb BOJbL, T.€. pa30aBbTe
pacTBOp B 1Ba pa3za. lIponenaiite onelT, aHanornyHblid onsiTy 1. Coenaiite BBIBOI O
BJIMSIHUM KOHIIEHTpanuu H* -HOHOB Ha CKOPOCTH KOPPO3HUHU.

2.2. BiusitHue Ha KOPPO3UIO IPUPOIBI 3aIUTHOTO MOKPBITHS.

JIBe npoOupKU HaroNMHUTE Ha 1/2 X 00beMa AUCTHILIMPOBAaHHOW BOAOM. [[o0aBbTe
B KOXKIYI0 M3 HUX M0 2—-3 KalM CEpHOM KHUCIOTBI M IO 2-3 KalM pacTBopa
rekcarmanodeppara (III) xamus Ks[Fe(CN)s]. OnH  sBisieTcs KadeCTBEHHBIM
peakTHBOM Ha HOHBI Fe?*, ¢ KOTOphIME 00pa3yeT CHHEE OKpalMBaHUE (TypHOyJIEBa
CUHb). B oHYy pOoOHPKY OMyCTUTE KEJIE3HYIO MOJOCKY, B KOTOPOM 3a)kaTta rpaHyJia
LIMHKa, a B APYTYIO — JKEJIE3HYIO IOJIOCKY, B KOTOPOM 3a)kara rpanyJa osiosa. [lepas
npoOMpKa UMUTHPYET KOPPO3UIO OLIMHKOBAHHOTI'O XeJe3a, a BTopas — JyXKEHOTo, T.€.
MOKPBITOr0 0J0BOM. OTMEThTE, B KaKOW NMPOOUPKE MOSIBISIETCS CUHEE OKpaIIUBaHUE.
CocTtaBpTe CXEMBbl AHOJHBIX M KaTOJIHBIX THporeccoB. OObACHUTE, Kakoe U3
IIOKPBITHI SIBISETCA KAaTOOHBIM, a Kakoe — aHOAHbIM. Kakoe W3 HHMX W INOYemy
3AIIMIIAET JKEJIE30 OT KOPPO3UH, a KAKOE HE 3aIUIIaeT?

OnbiT 3. MeTonbl 3amuTthl 0T Koppo3uu IIpodeccnoHalbHO-OpHUEHTHPOBAHHOE
3a/1aHue.

3.1. 3amura MeTaiyia OT KOPPO3UH € MOMOIIBIO MPOTEKTOPA.

B 1nBe mpoOupku c pa30aBICHHBIM PAcTBOPOM YKCYCHOM KHCIOTHI MpUOAaBbTE
HECKOJIbKO Kamenb pacTBOpa Hoauaa Kaimvsa. B oaHy M3 HHUX OIyCTUTE MOJOCKY
CBUHIIA, a B IPYTYIO — MOJOCKY CBUHIIA C 3aaTOW B HEW rpanyyion uuHka. OTMeThTe,
B Kakoll MpoOMpKe paHblle TMOSBISIETCS MallopacTBOpuMoe coeauHeHue Pbly,
OOBSICHUTE TPHUUMHY €ro TOsABIEHHUA B pacTtBope. Hamumumre ypaBHeHHE
B3aMMOJEHUCTBUS CBUHIIA C YKCYCHOM KHUCJIOTOM, HAPUCYUTE CXEMY KOPPO3HOHHOTO
raJIbBAHUYECKOTO MHUKpO3JIEMEHTa. Hamummure cXeMbl aHOJHOTO M KaTOJHOIO
IIPOLIECCOB. YKAXUTE, KAKYIO POJIb BBINOJIHAET MPHKaTasi K CBUHIY I'paHyJia [IMHKA B
IIPOLIECCE KOPPO3UU CBUHIIA.

3.2. 3amuTa MeTamia OT KOPPO3UH XUMHYECKUM MaCCUBHUPOBAHUEM.
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OuunctuTe JBE CTalbHBIC MJIACTUHKU HAXJayHOUW Oymaroil u oOfHy U3 HUX Harpeure
70 TOSIBJIEHUS CIEN0B «I00EkKanocTH» (T.€., CIEJOB OKCUAHOM IJICHKH). 3aTeM
HaHecuTe 1o Karie pactBopa CuSOs Ha o6a oOpasua. Habmopaiite. Ilo ckopoctu
HOSBJICHUSI TEMHOTO IATHA Ha 00pa3lax OLEHUTE 3allUTHBIE CBOICTBA OKCUIAHOMN
rieHKU. COCTaBbTE ypaBHEHUS IPOUCXOMAIINX PEAKIUI

ITo xoty pabOTHI 3aM0NHATE TAOJUIY U CAETANTE BHIBOJBI.

KoHTpoJibHBIE BONPOCHI.
1. TlpuBeaute npuMepsl ra30BOi KOPPO3UU METAIIIOB.
2. CkJienaHspl 1Ba MeTa/lIa. YKaKUTE, KAKOW U3 METAIJIOB TOABEPraeTCsl KOPPO3HUU:
a) Mn — Al; 6) Sn — Bi.

3. Kakne u3 HUXKENEepeuncICHHBIX METAJUIOB BBIMOIHAIOT JUIsl CBUHIA POJIb

katogHOoTro MOKphITHs: Ti, Mn, Ag, Cr ?

4. CocTaBbTe CXEMY KOPpPO3UWHOIO 3JIEMEHTA W HANUIIWTE YPAaBHEHHS pPEAKLUH,

IPOTEKAIOUIMX NPU HAJIUYUHU TOBPEXKIECHUI CBHHIIOBOM OOOJIOYKH CTajIbHOTO
Ka0eJsis MOJ3eMHOM JIMHUU MOABEIECHUS K MHOTO3TaXXHOMY JIOMY.

JIABOPATOPHASA PABOTA Nel5

Ha3Banue pa6orsi: [IpoBenenue peakiuii mo oOHapyXEHUIO YIiepoa U BOAOpoaa
B OpPraHUYeCKUX BEIIECTBAX.

Iesu padoTsI
1. IlpoBecTn peakuuu, NOATBEPKAAIONIME HAIMYME YIJIEpoJla W BOAOpoAa B

OpraHUYECKUX BEIEeCTBaX.

2. Hanucath ypaBHEHHS BBHITIOJTHEHHBIX PEAKIIUH.

PeaktuBbl: CaxapHbiii necok, xje0, okcua menu (I1), uzBectroBast Boja, nmapaduH,
MEJIHBIN KyIIOpOC.

Oo6opynoBanue: IllTatuB ¢ npobupkamMu, JOKeUKa JJIs1 COKUTAHUS BEIIECTBA, CyXOe
roprodee, ClYKu, acOecToBasi CeTKa.

Pesyabrarsl:

memanpeomemnsie: MPII 02, MPII 03, MPIT 05, MPIT 13, MPII 17, MPP 01,
MPK 03, MPK 06;

npeomemmnswie: 11P6 02, TTPG 04, T1P6 05, ITP6 07, ITP6 08;

3HAHMA: COCTaB MOJICKYJI OPraHMYECKUX BEIIECTB,;

YMEHHUS: TPOBOJUTH JaOOPATOPHBIM HKCIEPUMEHT 10 OIMPEACNICHUI0 COCTaBa
OpTaHUYECKUX BEIIECCTB.

Xoa padoThi:

OmnwiT 1. Onpenenenue yriaepojia npo0oi Ha oOyIJIMBaHUE U HA BBLICICHUE KOMOTH
IIPU TOPCHHH.

Ha noxxeuky juisi COKMTaHusl BELIECTBA MOJOXKUTE KyCOUeK XJjieba M HarpeuTe Haj
maMmeHeM. OOyTiuBIIIasICs Macca YepHOTo xjeda — yriiepo.

Ha nokeuky juisi CKMTaHusl BEIIECTBA TMOJIOKHUTE Kycouek mnapaduHa, BHECUTE B
miamsi. KonoTs, BRIAEISIONIASACS IPU TOPSHUH — YTIAEPOI. 3aMUIINTE HAOTIOACHHUS.

OnpiT 2. OnpesenieHrue yriiepojia U BOJIOPOJa COXIKEHHEM BEIIeCTBA C OKCHUIOM
meau (11).

[IpuroToBbTE CMECHh M3 XOPOIIO PACTEPTOrO caxapa M MOPOIIKOOOPA3HOTO OKCHAA
menu (II), B3sitoro B m30biTKe. [loMectuTe cmech B mpobupky cioem 0,5 cm. ¥V
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OTBEPCTHUSI TPOOUPKH MMOMECTUTE PBHIXJIbIA KOMOYEK BaThl C HAaHECEHHBIM Ha HETO
0e3BOJIHBIM CysibdaToM Meau. BceraBbTe B IpoOUpPKY MNPOOKYy € Ta300TBOIHOM
TpyOKOM, KOHEI] KOTOpOH OMyCTHTE B JIPYryl0 MPOOHPKY C H3BECTKOBOM BOJOM
(5wmn). [lpubop ykpemnurte B mTaTUBE, U Mojorpente cmech B mpodupke. Korga Bbi
NpUIETE K 3aKIIOYEHHUIO, YTO PEAKIUsl 3aKOHYMIIACh, BHIHBTE U3 M3BECTKOBOM BOJIbI
KOHEI[ Ta300TBOJIHOM TPYOKH U MOCJIE 3TOr0 MPEKPATUTE HATPEBAHHUE.

JlaiiTe mpuOOpy OCTHITh, MOCIE YEro pazdepuTe €ro U pacCMOTPUTE PE3yJbTaThI
peaKkuu, OTMETUB, MPOM3OIUIA JU H3MEHEHUS C caxapoM, OKCHJIOM MEIU U C
M3BECTKOBOM BOAOM? OnummTe U 0OBSICHUTE NMPUUUHY 3TUX U3MeHeHul. CocTaBbTe
ypaBHeHUS peakiuu. Crenaite BbIBOM, CBUAETEIBCTBYIOT JIM MPOILIEIINE PEAKIIUHU O
TOM, YTO B COCTaB caxapa BXOJST YIJIEpOJ U BOJOPO U TOUEMY.

[To xomy pabOThI 3aMIOJIHUTE TAOJHITY U CAETIATe BHIBOJIBI.

KonTposbHbIE BOIIPOCHI.
Pemnre 3anaun.
5. Haiitu monekynspuyio opmyiy BemiecTBa, conaepkaimiero 81,8% yriepona u
18,2% Bopopona. OTHOCUTENbHAS IUIOTHOCTH BEIIECTBA O a30Ty paBHa 1,57.
6. Haiitu monekynsapHyto ¢GopMyny MpeaelbHOTO YIIEBOJOPO/Ia, MaccoBasi JOJIs
yrmepoaa B kotopom 83,3%.

JABOPATOPHAS PABOTA Nel6

Ha3Banmue padorbl: Pacno3HaBaHu€e Mm1acTMAacC U BOJJOKOH

esu padoTbI
1. M3yuuTh CBOMCTBA MJIACTMACC U BOJOKOH.
2. 3Has CBOMCTBA, MPOBECTH PACIO3HABAHME TIACTMACC U BOJIOKOH.

PeaktuBbl: HaGopsl miacTMacc U BOJIOKOH, alleTOH, KOHIIEHTPUPOBAHHbBIE CEpHas
KHCJIOTa M a30THAs KUCJIOTA.

O6opynoBanue: IllTatuB ¢ mpoOupKaMu, JIOKEUKA JIJIs1 COKUTAHUS BEIIECTBA, CyXOe
roproyee, CIUIKH, acoecToBas ceTka.

Pesyabrarsl:

memanpeomemnsie: MPII 02, MPII 03, MPIT 05, MPIT 13, MPII 17, MPP 01,
MPK 03, MPK 06;

npeomemmnswie: 11P6 02, I1PG 04, T1P6 05, ITP6 07, ITP6 08;

3HAHHS: COCTAB U CBOMCTBA IIJIACTMACC 1 BOJIOKOH,

YMeHMSsI: IPOBOJIUTH JA0OOPATOPHBIN AKCIEPUMEHT I10 PACIIO3HABAHUIO IJIACTMACC U
BOJIOKOH.

Xoa padoTbi:

Ilpumeuanue: nipy NPoOBEICHUN PabOTHI MOJB3YUTECH MPUIIOKEHUEM 2 (Talaunen
1,2)

OmplT 1. Pactio3naBanme miaacTMace.

Hcnonb3yst Tabnuily, MOBTOPUTE CBOMCTBA MOJUATUIICHA U MOJIUCTHPOIIA. 3aMUIITUTE
YpaBHEHUS PEAKINI MOJTYYEHHUS 3TUX MTOJIUMEPOB.

Pacno3naiite 3T 1macrtmaccsl. Pacrio3HaBaHue 1miacTMace CIlenyeT HadaTb C
BHEIITHETO OCMOTpa, a 3aTeM IIeperTH K HCCICAOBAHUIO MX OTHOILICHUS K
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HArpeBaHUIO0 U TOpeHUIO. [I0OTOM HCHBITHIBAIOT AEHWCTBME HA HHUX PACTBOPUTEIIEH.
VYKaxuTe XapakTepHbIE TPU3HAKU MMOTUITUIIEHA U TTOJIUCTUPOJIA.

OmnpiT 2. Pacnio3HaBaHKWE BOJIOKOH.

Hcnonb3ys Tabauily, TOBTOPUTE CBOMCTBA BOJIOKOH. BaM JaHbI XJIOMOK, BUCKO3a U
mepcTb. Pacrio3naiite 3Th BOJIOKHA. Pacmo3HaBaHue BOJIOKOH HAYMHAIOT C MX
cxuranusa. IIpm 3TOM IPOCIIEKHUBAIOT, C KAKOW CKOPOCTBIO MPOUCXOAUT TOPEHHE,
UCCIEAYIOT 3amax NPOIYKTOB TOPEHUA. 3aT€M MPOBEPSIOT JEHCTBUE HA BOJIOKHA
KUCJIOT U PAaCTBOPUTENICH. YKAXKUTE XapaKTepHbIC MPHU3HAKU XJIONKA, BUCKO3bI U
IEPCTH.

[To xomy pabOThI 3aMIOJIHUTE TAOJHITY U CIETIATe BHIBOJIBI.

KoHTposbHbIE BOIIPOCHI.
JlaiiTe KmaccuuKaIiio BOJIOKOH.
Jaiite knaccupuKauio rmiacTMacc.
UeM HCKYCCTBEHHBIE BOJIOKHA OTJIMYAKOTCSL OT CHHTETUYECKUX ?
Uem naxHyT IpH MOIKUTAHUU XJIOMYATOOYMasKHbIE HUTH?
JlaTe ompenelieHHE MaKpOMOJIEKYIbl, 3JIEMEHTAPHOTO 3BEHA M CTENEHHU
nonumepusanuu. Kak BiuseT BeIMYMHA MOJEKYJISIPHOM Macchl Ha CBOWMCTBa
BBICOKOMOJIEKYJISIPHBIX COCAUHEHU?
6. Uem peakiuu NOJUKOHICHCAIIMH OTIIMYAIOTCS OT PEAKIIUN MOJIMMEpU3aIuu?

Ok whE

JIABOPATOPHAS PABOTA Nel7

Ha3Banmue pabéorsl: VccienoBanue CBOMCTB CIUPTOB U AJIbACTHAOB

esu padoTbI
1. U3yuuth ¢pu3nueckue CBOMNCTBA ATUIOBOTIO CIIUPTA U TIIUIEPUHA.

2. IlpoBecTn KauyeCTBEHHYIO PEAKIIMIO HA MHOTOATOMHBIE CITUPTHI.
3. TIpoBecTr KaueCTBEHHYIO PEAKIIMIO Ha aJIbICTH/IBI.
4. HanucaTh ypaBHEHHsI BBIMIOJTHEHHBIX PEAKIIUN.

PeakTuBbI: DOTUJIOBBIA CIUPT, CEpHAsl KUCJIOTA, TIMIIEPUH, PACTBOPHI Cylbdara
meau (I1) u rugpokcuna Hatpus, GopmanuH, HUTpaT cepedpa (2% pacTBop), aMMHUaK,
BOJIA.

Oo6opynoBanue: IlltatuB ¢ npoOupkamu, MeaHash TOBOJIOKA (CIUpalib), CyXOe
roprouee, Clinyku, acOecToBasi CeTKa.

Pesyabrarsl:

memanpeomemnwvie: MPII 02, MPII 03, MPIT 05, MPIT 13, MPII 17, MPP 01,
MPK 03, MPK 06;

npeomemmnswie: 11P6 02, ITPG 04, T1P6 05, I1P6 07, I1P6 08;

3HAHMSA: CBOMCTBA CITUPTOB M AJIbJICTHIOB;

YMEHHUSA: COCTaBJIATh YpPaBHCHHSI pEaKIMH, XapaKTEPHBIX I CHUPTOB U
aJbJICTUIOB.

Xoxa pa6oTbi:

Onpit 1. ®u3nyeckre CBOWCTBA STUIOBOTO CIUPTA U TIUIIEPUHA.

Haneiite B omHy mpoOMpKy HEMHOTO STHUJIOBOTO CIHPTA, a B JAPYTYIO HEMHOTO
rimiepruHa (oOpatute BHMMaHHWE Ha €ro Bs3KocTh). JloOaBeTe B 00€ mMpoOMpKU
HEeMHOTO BOjpl. OOpaTuTe BHMMaHHE Ha PACTBOPEHHE CIUPTOB B Boje. Onuimmute
(r3MYecKue CBOMCTBA ATHIIOBOTO CIIUPTA U TIIHIICPUHA.
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OnpIT 2. XUMHUYECKHE CBOKMCTBA ATUJIOBOTO CIIUPTA.

2.1. OkucieHue CupTa B ajlbJIeTU/L.

Hanetite B mpobupky 0,5MJ1 3TUIOBOTO CIMPTA M MOTPY3UTE B HETO PACKAJICHHYIO
MeHyIo cnupaib. OOpathuTe BHUMaHUE Ha IMIOSBJICHHE 3amaxa ajibjJerujaa Hu
BOCCTaHOBJICHME Meau. ONbIT MOXHO MOBTOPUTH HECKOJBKO pa3, OIycKas
pacKaJeHHYI0 MEJHYIO IPOBOJIOKY B CHHPT. 3anumurte HaOmroaeHus. Hamuimure
ypaBHEHHUE PEAKIIMHU ATAHOJIA C OKCHUJIOM MEHU.

2.2. llomydeHne TuITUIOBOTO dupa.

Haneiire B mpoOupky 1My 3TUIOBOTO cHpTa, 100aBbTE CTOJIBKO K€ KOHII. CEPHOM
kucioTel. Crerka Harpeiite. OOpaTuTe BHHMaHHE Ha CHEIU(UUYSCKHA 3amax
IuATUIOBOTO Aupa. Hamummre ypaBHEHHE peaKIUU TMOIYYEHHUS] AUITHUIOBOTO
adupa U3 3TaHoOIA.

OnbiT 3. B3aumopelictBue rauiepuHa ¢ ruapokcuaom menu (II) — xadyecTBeHHas
pEeaKIKs Ha MHOTOATOMHBIE CIIUPTHL.

B mpoOupky nmomectute 2-3 kamum pactBopa cyibpara meau (II) m 4-5 xamens
pacTBopa ruapokcuia HaTpus. OOpaTuTe BHUMAaHUE Ha BBIMAJCHUE rOy00ro ocajika
rugpokcuaa meau (I1).

JloGaBbTe B 3Ty MPOOUPKY PacTBOp MIMIIEPUHA W THIATENIBHO Mepemerniaite. YTo
npouszonuio ¢ ocaakom? Kak H3MEHWIACh OKpacka pacTBopa? 3alMIluTe
HaOmonennss. Hamummre B cTpykTypHOM  (opMe  ypaBHEHHE  pPEaKIHH
B3aMMOJICUCTBUS TiulepuHa ¢ ruapokcuaoM meau (II) m HazoBUTE TONTyYEHHOE
BEIIIECTBO.

OmeiT 4. KauecTBEHHBIE PEAKIINN HA AJILIETUIBL.

4.1. Peaknus dhopManpaeruga ¢ ruapokcuaom meau (11).

B npobupky momecTuTe cHavana 5 kameib (opMalivHa, 3aTeM 2 Kallid pacTBOpa
cynbdara menu (1) u 5 kanens 10% pactBopa rugpokcuna Hatpusi. Cpasy HaUHUTE
HarpeBaTh, CJEJsi 3a IIOCJEI0BAaTEIbHBIMU HW3MEHCHUSIMHM, TPOUCXOJAIIMMU B
npobupke ¢ ocankoMm. OOpa3yromuiicss B KOHIIE PEaKIMU KPAcHBIA OCaTOK HMEET
coctraB  CuyO. 3amummure Habmoaenus. Hamumure ypaBHEHHE peakiuu
dbopmanpaeruaa ¢ ruapokcuoMm meau (I0).

4.2. Peaknus «cepeOpsHOTO 3epKajiay.

[Ipn mpoBeneHUM OIBITa CTPOrO COONIOAANTE MOCIEAOBATENILHOCTh M00ABICHMUS
PEaKTHUBOB.

B yuctyio cyxyro npoOupky noMmecture 2 karim 2% pacTBopa HUTpaTa cepedpa U
B300JITaiiTe, YTOOBI OH XOPOIIIO CMOYMJI CTEHKU MpoOupkH. J[00aBbTe Karuio KOHII.
pacTtBopa amMmmuaka. Eciau mosiBUTCst Oyphlii HEMCUE3aMIMi 0CaloK, 100aBbTE eIé
Karumro aMMmuaka. Eciii ocajmok Mcue3HeT cpasy, BTOPYIO Kamuiio He goOamisiiTe, a
BBeauTe 2 Karm ¢opmanuua. Ilocne storo, He B30anThiBas COACPKUMOTIO, CIlIErKa
nojorpeiTe, He J0BOAS 10 KuneHus. HaOmromaiite oOpa3oBaHMe Ha CTEHKax
npoOupku Onectsimmero ciosi  cepedpa. Peaknust  «cepebpsiHOTO  3epkania» -
XapakTepHas peakius Ha alpJeTubl. 3amuIuTe HaOmojaeHus. Hamwmmre
ypaBHEHUE PEAKIIMU BOCCTAHOBJICHHSI cepedpa popMaTnHOM.

[To xomy paboThI 3aMOJIHUTE TAOIHITY U CACIIANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.
Ocy1iecTBuTe NpeBpalieHus: (COCTaBbTe ypaBHEHUS comiacHo cxeme). [lonnuimmre
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"a3BaHus semects. CoH, — CoHy — CoHsOH — CH3COH

JIABOPATOPHAS PABOTA Nel8

Ha3zBanue pa6orsi: VccnenoBanrue CBOMCTB KapOOHOBBIX KUCIOT U UX COJICH.

Iesu padoTbI
1. IlpoBecTH ONBITHI, MOATBEPKIAIONINE CBONCTBA OPraHUYECKUX KHUCIOT (Ha

IpUMEPE YKCYCHOM KUCITOTHI).
2. CpaBHUTH CBOMCTBA OPTaHUYCCKUX M HEOPTAHMYCCKUX KUCIIOT
3. Hammcath ypaBHEHUS BBHITTOJTHEHHBIX PEAKITUI B MOJICKYJIIPHOM ¥ HOHHOM BHUJIE.

PeaktuBbl: ConsiHas KUCIOTa, THUAPOKCHJ HATPHs, YKCYCHas KHUCIOTa, IUHK,
dbenondranens, TakMyc, KapOOHAT KaJIbIHs, MBUIBHBIE CTPYKKH.

Oo6opynoBanue: IlltatuB c mpoOupkamu, Cyxoe roprodee, CIUYKHA, acOecToBas
CEeTKa.

Pesyabrarsl:

memanpeomemnstie: MPII 02, MPII 03, MPIT 05, MPIT 13, MPII 17, MPP 01,
MPK 03, MPK 06;

npeomemmnswie: 11P6 02, ITPG 04, T1P6 05, ITP6 07, ITP6 08;

3HAHMA: CBONCTBA KapOOHOBBIX KUCJIOT U UX COJICH;

YMEHHUS: COCTaBISITh YPABHEHUS PEAKIIUM, XapaKTEPHBIX JIJIs1 KApOOHOBBIX KUCIIOT U
UX COJIEH.

Xoa padorbi:

Ilpumeuanue: ONBITHI C OPraHUYECKUMU U HEOPTAHUYECKUMH KHUCJIOTAMHU
MIPOBOAUM TapajuIesIbHO.

Omnbit 1. CBOWCTBA YKCYCHOW KUCIIOTHI.

1.1. [omecture B 2 mpoOUpPKHU MO OJHOW TpaHylle IMHKAa U JA00aBHTE B MEPBYIO
MpOOUPKY 2 MJI YKCYCHOW KUCJIOTBI, BO BTOPYIO — 2 MJI COJISTHOM KucnoTel. OOpaTuTe
BHUMAaHHE Ha TIOSIBJICHHE IIy3bIPHKOB Ta3a B 00eux mpoOupKax. 3amuiimTe
HaOmrofaeHus. HanummuTe ypaBHEHHE peakIMM ITMHKA C YKCYCHOM KHUCIIOTOW M C
COJITHOM KuciioTou. [loanuimmre Ha3BaHus BELLIECTB.

1.2. Tlomecture B 2 mpoOUpKH MO 2 MJI pacTBOpa Ienoud (THAPOKCUJ HATPHS),
n00aBbTe B KaXKIyH MNpoOUpKYy Karmo deHondTanenHa. BBenure B TEpBYIO
MPOOHPKY 2 MJT YKCYCHOU KHCIIOTBI, BO BTOPYIO — 2 MJI COJITHOM KHUCIIOThI. OOpaTuTe
BHUMaHHE HAa W3MEHEHUE OKPACKH B O0EWX MpoOHpKax. 3amuInuTe HAOIIOACHHUS.
Hanummre ypaBHEHU pOBENEHHBIX peakuuil. [loanuimmre Ha3BaHUs BELIECTB.

1.3. [TomecTuTe B 2 mpoOUpPKHU HEMHOTO KapOOHATa KalbIUsl U J0OABHTE B MEPBYIO
MpoOUpPKY 2 MJ YKCYCHOM KHCIOTBI, BO BTOPYIO — 2 MJ COJISHOM KHCJIOTHI.
BauMarenbHo mnpoHaOMomaiiTe 3a  MPOUCXOMSIIMM  MPOIECCOM.  3alMIINUTE
HaOmoieHus. Hanuimmre ypaBHEHUs BBITIOTHEHHBIX peakiuu. [loanummre Ha3BaHus
BEILIECTB.

OmnpiT 2. 'Mapon3 MbLIa.

Conu cTeaprHOBOW KHUCJIOTHI U MIEIOYHBIX METAJJIOB MPEACTABISIOT COOON MbIa.
Uccnenyem cBoiicTBa MbLIa.

2.1. Haneiite B mpoOupKy 2MJ JUCTUIUIMPOBAHHOW BOJBI, 100aBbTE B HEE OJHY
CTPYXKYy MbIJa M Xopomio mnepememante. OOpatuTe BHUMaHWE Ha TOSBJICHUE
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MYTHOTO pacTBopa. 3amumure HaOmoaeHus. Hamummre ypaBHeHHE peakuuu
THJIPOTIN3a MbLJIA.

2.2. K nomydeHHomy pactBopy nob6aBbre 1-2 kammu denondranenna. Oo6paTute
BHUMaHHUE Ha OKpacKy pacTBopa. Kakyro cpeay nMeeT pacTBOp MbLIa.

[To xomy pabOTHI 3aMOTHATE TAOIUILY U CAETANTE BHIBOIBI.

KoHTpoJibHBIE BONPOCHI.

1. Kakas BpICcIIas KapOOHOBAsI KUCJIOTa BXOJHUT B COCTaB MbLa?

2. IloueMy MBLUIOM YMBIBAaThCSl HE pEKOMEHyeTCs?

3. Uto npencTapisioT cOO0W CHHTETHUECKHE MOIOIINE CpeicTBa?

JIABOPATOPHAS PABOTA Nel9
Ha3zBanue pa6orsi: VccienoBanue CBOMCTB IITIOKO3bI, CaXapo3bl, Kpaxmasa
Hean padoTsi
1. JlokazaTh S3KCHEPUMEHTAILHO, YTO TJII0K03a 00J1a/1a€T CBOMCTBAMHU
MHOT'OAaTOMHOTO CIIUPTA U albACTH/A.

2. UccnenoBaTh uznueckue CBOMCTBA caxapo3bl.

3. HccnenoBaTh pacTBOPUMOCTH Kpaxmaiia B BOJI€, IPOBECTU KaU€CTBEHHYIO
pEaKkIuIo Ha Kpaxmadl.

4. HanucaTh ypaBHEHHS BBIIIOJHEHHBIX PEAKIIUM.

PeaktuBbi: 10% pacTBOp DNMIOKO3BI, caxapo3a, Kpaxmaj, pacTBOp THUAPOKCHAA
Hatpus, pactBop cyinbbara meau (II), cepHast kucnora, Boja, HoaHas Boja.

Oo6opynoBanue: IlltatuB ¢ mpoOupkamu, cyxoe roprodee, CIHUYKH, acOecToBas
CeTKa.

Pesyabrarsl:

memanpeomemnsie: MPII 02, MPII 03, MPIT 05, MPIT 13, MPII 17, MPP 01,
MPK 03, MPK 06;

npeomemmnswie: 11P6 02, TTPG 04, T1P6 05, ITP6 07, ITP6 08;

3HAHMSI: CBOMCTBA IJIIOKO3bI, CaXapo3bl U Kpaxmana,

YMEHHSI: COCTaBJISITh YPABHEHHUS PEAKIINI, XapaKTEPHBIX JJI TIFOKO3bI, CAXapo3bl U
Kpaxmalia.

Xoxa padoTsi:

OmnpiT 1. CBOWCTBA TIIOKO3BI.

1.1. O6Hapy>keHHE Y TJIFOKO3bI CBOMCTB MHOTOATOMHOTO CIIMPTA.

[TomecTuTe B mpoOUpPKyY 4 Karuid pacTBOpa 1IEI04Ur (TUIPOKCUAA HATPHUSA) U 2 KaIUIH
pactBopa cynbdara meau (I1). Berpsaxuure cogepkumoe MpoOUpKU 10 00pa3oBaHUs
ocanka. JloGaBbTe Karilo, TJIIOKO3bl M THIATENIbHO mepememaite. OOparure
BHUMaHUE Ha 00pa3oBaHUE PAacTBOpPA CMHETO I[BETA, YTO SIBJIACTCS XapaKTEPHBIM JJIs
MHOT'0aTOMHBIX CIIUPTOB. 3amuiiuTe HaOmofeHus. Hanummre ypaBHEeHUE peakiuu
r0Ko3kI ¢ rusipokcusioM Menu (II). [loanuinyre Ha3BaHUs BEIIECTB.

1.2. O6HapyKEeHHE Y TIIFOKO3bI CBOMCTB aJIbJIETUIOB.

[Tomy4yeHHblii pacTBOp HarpeBaiiTe B TMPOOUpPKE OO KHUIEHHUA, CIeas 3a
MOCJIETIOBATEILHBIMU U3MEHEHHUSIMU, TIPOUCXOISIIIUMHE ¢ ocagakoM. OOpa3yromuiics B
KOHIIE pEeaKIUU KpacHbI ocanok umeeT coctaB CupO. JlaHHas peakuusi XxapakTepHa
JUISL  aNbJECTUIOB. 3anuimuTe HaOmojeHus. Hamummre ypaBHEHHWE peaKInu
BoccTaHoByieHUs ruapokcuaa meau (I1) rmroko3oit. [loanuinte Ha3BaHUS BEIIECTB.
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OmnbiT 2. CBOWCTBA CaXxapo3bl.

BHuMaTeNnbHO paccMOTpUTE KpUCTaUlbl  caxaposbl. IlomecTuTe HECKOJIBKO
KPUCTANIOB B TPOOUPKY U J00aBbTe BOJIbI. OOpaTUTe BHUMAHUE HA PACTBOPUMOCTD
caxapo3bl. OnumuTe pu3nyeckre CBOMCTBA Caxapo3bl.

OmneiT 3. CBOMCTBA Kpaxmadna.

3.1. PacTBOpeHME Kpaxmasa B BOJIE.

HaceimbTe B mpoOMpKy HEMHOTO Kpaxmania, 100aBbTe€ 2 MJI XOJIOAHOW BOJBI U
xopomo B30oaTaiTe. OOpaThTe BHHMAHHME, YTO KpaxMmal HE pacTBOpSETCS B
X0JI0IHOM Boze. HanelTe B YMCTyr0 NpOOUPKY 5 MIJI BOJBI M HArpelTe 10 KUIICHHUS.
Brneiite B mpoOHpKy C KHUIIATKOM COAEpXKHMOE TMepBoi mnpoOupku. OOpatute
BHMMaHWEe Ha oOpa3oBaHME BS3KOTO pacTBopa — Kiekcrepa. Onummre
PacTBOPUMOCTB Kpaxmasa B XOJIOJHOM U TOpsiYer BOJE.

3.2. KauecTBEHHAs peaknys Ha Kpaxmadl.

B npo6upky ¢ oxJ1axIeHHBIM KJIEHCTEpOM J100aBbTE KAl CUJIBHO pa30aBiIeHHOM
HonHoi Boapl. OOpaTUTe BHMMAaHHE Ha M3MEHEHHE OKPAcKU pacTBOpaA. YKaXKHUTE
XapaKTEepHbIN MPU3HAK KAYECTBEHHOHN peaKIMM Ha Kpaxmal.

[To xoty pabOTHI 3aM0IHUTE TAOIUIY U CAETANTE BHIBOBI.

KoHTposbHBbIE BOIIPOCHI.

Ocy1iecTBUTE MpeBpaLLEHUs (COCTAaBbTE ypaBHEHHUs corlacHO cxeme). [loamummre
Ha3BaHus BemecTB. OpMyIIbl BEECTB B YPABHEHUAX NPEACTABUTH B MOJIEKYIISIPHOM
U CTPYKTYPHOM BHJIE.

CsH1206 — C;HsOH — CH3COOH — CH3COOC;Hs

JIABOPATOPHASI PABOTA Ne20

HaszBanue pa6orsi: VccienoBanue CBOMCTB OEIKOB

esu padoThbI
1. V3yuyuTh CBOMCTBA OCIIKOB.
2. BBISCHUTH yCTONYMBOCTH OEITKOB MO OTHOIICHHUIO K HArPEBAHUIO U BO3/ICHCTBHIO

PEaKTUBOB.

3. TlpoBecTu 1BETHBIE peaKIuy Ha OCIKH.

PeakTuBbl: PacTBop KypuHoro 6enka, cyabdar meau (II), ruapokcun HaTpus, KOHII.
CepHas KUCJIO0Ta U a30THAsl KUCJIOTA.

Oo6opynoBanue: IlltatuB c mpoOupkamu, Cyxoe roproyee, CIHUYKH, acOecToBas
CEeTKa.

Pesyabrarsl:

memanpeomemnwvie: MPII 02, MPII 03, MPIT 05, MPIT 13, MPII 17, MPP 01,
MPK 03, MPK 06;

npeomemmnswie: 11P6 02, ITPG 04, T1P6 05, I1P6 07, ITPG 08;

3HAHMSI: CBOMCTBA U CTPOCHUE OCJIKOB,

YMEHHUS: IPOBOJIUTHh KAUECTBEHHBIC PEAKIINK HA OCIKH.

Xoxa pa6oTbi:

OmnepiT 1. PacTBOpeHre GEIKOB.

[TpuroroBsTe pactBop Oenka. st sTOrO pazdeiiTe KypuHOE SIMI0 W aKKypaTHO
OTJEIINTE OCJOK OT jKEITKAa. beJok MmomMecTuTe B XMMHUYECKMH CTakaH, M 3ajiehTe
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XOJIOIHOM BOJIOM, pa3MeElIMBas CTEKISIHHOW Nalo4ykoi. OxapakTepu3yiTe BHI
pacTBOpa IMYHOTO OeJKa.

Omnpit 2. Jlenarypaiiusi 6€JIKOB.

2.1. B npoOupky HanelTe 2 MJI pacTBopa SIMYHOrO Oeyika U J100aBbT€ HEMHOTO
pactBopa cynbdarta meau (II). OOpaTtuTe BHUMaHKHE HA JieHaTypanuio Oenka. B uém
OHa MposBIsieTCA? YKaKUTE MPUUUHY JCHATYpaIlUU.

2.2. B npoOupky HamedTe 2 MJI pacTBopa SMYHOro Oelka U J00aBbTE HEMHOIO
CepHOM KHCIOThL. OOpaTuTe BHUMaHUE Ha BBINAJACHHE OCAAKA. YKAKHUTE MPUUUHY
3TOrO SIBJICHUS.

2.3. B mpoOupky Hanelte 2 Mi pacTBOpa siuyHOro Oenika W Harpeiire. OOpaTute
BHUMaHue Ha cBEpThIBaHME Oenka. Kak Ha3pIBaeTCs 3TOT mporecc?

OmnbiT 3. I[BEeTHBIE peakii Ha OCJIKHU.

3.1. buyperoBas peakuusi.

Haneiitre B nmpoOupky 2 mu1 pactBopa Oenka, 100aBbTe 1 Mi1 pacTBopa cyibdaTa
meau (II) u 2 mu rugpokcua HaTpusi, Xopouio B30onTaiite. OOpaTuTe BHUMaHUE Ha
U3MEHEHUE OKpacKd pacTBOpa. YKaKWUTE XapaKTepHbIA TMpU3HAK OUypeTOBOU
peakuuu. Kakue QyHKIMOHaNbHBIE TPYIHIBl MOJIEKYJBl O€lika WIrpaloT pojib B
U3MEHEHUU OKPACKHU?

3.2. KcaHTONPOTEHHOBAsI PEAKIIUSL.

Haneiite B mpoOupky 2 mi1 pactBopa Oenka mpuiieite 1 Mil KOHI. a30THOM KHUCIIOTHI
u HarpeiTe cMmech. OOpaTuTe BHUMAaHHE HAa U3MEHEHHE OKPACKU OCajiKa. Y KaKHUTE
XapaKTEpHbIA MPHU3HAK KCAHTONPOTEMHOBOW peakuuu. Ha kakue (hyHKIMOHAIbHBIE
IPYIIIBI JAHHAS PEAKLUS SABISAETCS KAYECTBEHHOM?

[To xoy pa®oThI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOIBI.

KonTposbHBIE BOIIPOCHI.
1. Kakwue cBsi3u y4yacTBYIOT B 00pa30BaHUU BTOPUYHOU CTPYKTYpbI Oesika?
2. Kakwue BemectBa 00pasyrorcs Mpu THIpoin3e 0eakoB?
3. Kakwue cBsi3u yuacTByIOT B 00pa30BaHUU MEPBUYHOUN CTPYKTYPHI OeiKa?
4. JlokaxuTe, 9TO OCIKHU SBIISIIOTCS MOJTUMEPAMH.
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HPUJIOKEHUSA

lpunoswcenue 1

Oo6o3navenue| lucnepcuas ¢gaza| Jlucnepcuas cpeaa Ha3Banue u npumep
r/r ["azoo00paznas ["azo00paznas JucnepcHas cuctema He oOpa3yeTcst
KT Kunkas ["a3000paznas A»npo30s: TyMaHBbl, 001aka
T/T Teépnas ["a3o06paznas A»npo30i# (IIbUTH, IBIMBI), TOPOIIKU
'K ["a3000paznas Kunkas I"a30BBIC 5MYJIBCUU U [IEHBI
KK Kunkas Kunxas OMysbcuu: HePTh, KpeM, MOJIOKO
T/XK TBépnas Kunkas CycnieH3uu ¥ 30J14: Wi, B3BECh, acTa
I'/T ["azoo00paznas TBépnas [Topuctslie Tena
n KanunispHele CHCTEMBI: )KUIKOCTD B
XK/T Kunkas Teépnas
MOPUCTHIX TeJIaX, [PYHT, I0YBA
n . TBEpAbIE reTEepPOreHHbIE CUCTEMBbI: CIIJIABbI
T/T Teépnas Teépnas P p ’
OCTOH, KOMITO3UIIMOHHbBIE MAaTEPHAIIBI
IIpunooicenue 2
Tabauna 1 PacnosnaBanue miacrmace
IlnacTmacca Buemnue OTHoOlIEHNE K JleiicTrBue
NPU3HAKHA HarpeBaHuIo, pacTBopuTesei
rOPeHMI0
[TonusTunex Msarkuid, [Ipu nHarpeBanuu pasmsirdaercs |B amerone, 6en3orne,
MPO3payvHbIH, — MOYKHO BBITSHYTh HUTH. ['OpuUT | muxyiopaTane HE
31aCTUYHBIN, CUHUM IIJTAMEHEM. pacTBopsieTcs,
YKUPHBIA HA OIIYIIb. CTaHOBUTCS
PBIXJIBIM.
[HomuBuHMIXIOpUA | MSITKUMN. [Tpu |Ilpu narpeBanum pasmsryaetcs. |B amerone, Oenzosne
MMOHM>)KEHHOMN loputr HeGonpmIUM TUTAMEHEM, [HE pacTBOpsieTcsa. B
TeMIeparype o0Opa3yst d4epHbI mIapuk. BHe |AuxiopaTaHe
TBEpAbIMA M XpYIKUWA. |IiamMeHu racHeT. Ilpu ropenuum |HaOyxaer.
YYBCTBYETCS OCTPBIi1 3amax.
[Homuctupon Teepapii, xpynkuii, [Ipu HarpeBanuu pasmsryaercs, B aleToHe
MOYTH MPO3PAYHBIA.  |[JIETKO BBHITATUBAETCS B HUTH. Ha0yxaer.
PactBopsiercs B
OeH30/1€e, KCHIIOJIE,
JIUXJIOpITaHE.
[TomumeTtnnmera- | TBepaplid, [Ipn HarpeBanum pasmsargaercs. |B aleToHe
KpwujaT IIPO3payvHbIN. l'oput xenThIM ¢ cMHEW KaitMoli |HaOyxaer.
mIaMeHeM, C  xapakTepHbIM |PactBopsiercs B
MOTPECKUBAHUEM, OeHzone, au- H
pacrmpocTpaHnss crenuuaecKkuil | TeTpaxyiopITaHe.
3arax CJI0KHBIX d(UPOB.
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Tao6auna 2 PacnozHaBaHue BOJIOKOH

BoJjiokno C:kuranue HeiictBue HNO3 JleiicTBHE JleiicTBHE
H2S504 aneTroHa

Xmonok  |['oput ObicTpo ¢ 3amaxom |PactBopsercs, PactBopsiercs He
HAOKEHOMN o0Opa3yst OecLBETHBI pacTBopsieTcs
Oymaru. Ocraercsi YepHBIH |pacTBOP.
nernes.

[epctp, |l'opsaT memienHo c 3amaxom |HaOyxaroT u |Paspymarorcs He

Hary- MOKEHBIX ~ BOJIOC, 00pa3ys |OKpalIuBaloTCs B pacTBOPSIOTCA

paJbHBIA |IAPUK  YEPHOIO LIBETA, |KPACHBIN LBET.

HIEJIK KOTOPBIA  pacThpaercsa B
MTOPOLIOK.

Bucko3- |l'oputr ObicTpo ¢ 3amaxom |PactBopsertcs, CuiibHO He

HOE #okeHol Oymaru. OcrtaroTcst (00pa3ys OecIBETHBINM |Ha0yxaeT U |pacTBOpsieTCs
CleJIbl. pacTBop pacTBOpsIeTCs

Hutpon |['oput, o00pa3ys temusiii |He pacTBopsieTcs PactBopsiercs He
HeOIeCTAIIHA PBIXJIBINA pacTBOpsieTCs
HIapUK

JlaBcan l'oput xonTsammm miameneM, |He pactBopsercs PactBopsiercs He
oOpasyer TBEP.IbIi pacTBoOpsieTCs
OnecTAnMiA MapuK TEMHOTO
1IBETa

Kanpon |[lnaButcsa, oOpa3ys Temubiii |PacTBOpsiercs, PactBopsiercs, He
OJytecTsImui mapuk. |00pazys OeclBETHBIN |00pa3ys pacTBOpSIETCS
UyBCcTByeTCSI ~ HENPUATHBIA |pacTBOP. OeclLIBETHBIN
3anax pacTBop.

Ipunoowcenue 3

ILnoTHOCTDL M NMPOUEHTHOE COACPKAHUEC PACTBOPOB XJI0PpHAA HATPUS.

HHOTHOCT;’ *107%, KOHIEHTpa-11s [TnotHoCTE* 1073, KT/MP,
Konuenrpauus, % K/, %p ’ IIPU TEMIIEPATYPE

MIpU TEMTIEpaType

10°C 20°C 10°C 20°C
1 1,0071 1,0053 14 1,1049 1,1008
2 1,0144 1,0125 15 1,1127 1,1065
3 1,0218 1,0196 16 1,1206 1,1162
4 1,0292 1,0268 17 1,1285 1,1241
5 1,0366 1,0340 18 1,1364 1,1319
6 1,0441 1,0413 19 1,1445 1,1398
7 1,0516 1,0486 20 1,1525 1,1478
8 1,0591 1,0559 21 1,1607 1,1559
9 1,0666 1,0633 22 1,1689 1,1639
10 1,0742 1,0707 23 1,1772 1,1722
11 1,0819 1,0782 24 1,1856 1,1804
12 1,0895 1,0857 25 1,1940 1,1888
13 1,0972 1,0933 26 1,2025 1,1972
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