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PEIIEH3USA

Ha METOJIMYECKHE PEKOMEH/ 1AM IO BBIMOIHEHHUIO TaOOPATOPHBIX PaboT 1Mo
o011e00pa3oBaTeNbHON TUCIUILIMHE «XUMUS» IS CIIEHUATIbHOCTH
TEXHOJOTUYECKOTO MPOQPUIIS
08.02.01 CtpouTenbCTBO U IKCIUTyaTalus 31aHUN U COOPYKEHUM,
paspabortannbie npenogaBareneM ['BIIOY «tOxHo-Ypanbckuii rocy1apcTBEHHBIHN
TeXHUYECKUHU Kosutex» Kpupomeesoi B.B.

Hacrosime meTonuyeckre pEeKOMEHJALUH COCTaBJIEHbI B COOTBETCTBUHU C
tpedboBanusiMu  ®I'OC CIIO mo cneuuansHocT 08.02.01 CrpoutenscTBo U
SKCIUTyaTallusl 3JaHUH W COOpPYXKEHHH U ¢ yderoM paboueld mporpammon
0011e00pa3oBaTeIbHON TUCIIUIUIAHBI « X UMHS.

B ocHoBe 0611e00pa3zoBaTeIbHON AUCIUIUIUHBI « XUMUSD» JICKHUT YCTAaHOBKA Ha
(dopMupoBaHUE y 00y4aeMbIX IEJIOCTHOTO MPEICTABICHUSI O MUPE U POJIM XUMHUU B
CO3/IaHHH COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI Mupa; (HOpMUpPOBaHHE
HaBBIKOB MCCIIEI0BATENbCKON pabOThl, pa3BUTHE I103HABATEILHOTO HHTEPECA.

Hacrosmme meronnueckne pekoMmeHmauuu paccuutanbl Ha 40 yacoB. Mx
COIEpKaHUE  OIpenessieT  METanpeIMETHbIE, IPEIMETHbIE U  JINYHOCTHBIC
pe3ysbTaThl, BKJIIOYAaeT B ceOs IMepedyeHb JabopaTOpHbIX paboT, TpeOOBaHUS K
BBIIIOJIHEHUIO  OTYETOB W  KPUTEPUU  OLICHUBAHUSA, COAEp)KaHue  padoT,
PEKOMEHYEMYIO JINTEPaTypy.

[IpencraBieHHbIN IEPEUYECHD BKIIOYAET pa0OThI, MOCBSALIEHHBIE OCHOBAM XUMHUHU
JUCHEPCHBIX CHUCTEM, M3YYEHHUIO OCHOBHBIX KJIACCOB HEOPraHWYECKUX U
OpraHUYECKUX BEUIECTB, BAXKHEHUIINX XUMHUYECKUX NPOLECCOB, a TaKKE M3YUYEHUIO
IpynI DPUPOAHBIX U CUHTETHYECKUX MOJIUMEPOB.

[IpencraBnennble 1a00OpaTOpHBIE PAOOTHI SABJISIOTCS OJHOW U3 (GOPM TEKYIIETO
KOHTPOJISI, NO3BOJISIFOT 3aKPENHUTh W IPOBEPUTH OCHOBHBIE MOMEHTHI COJACPKAHUS
oOyuenusi. Crenyer OTMETUTh NPO(ECCHOHATBHYIO HAIpPaBJIEHHOCTh PadoT,
CBSI3aHHYIO C TEXHUUYECKUM MpoduiieM oOydeHusl.

MeTtoauueckie peKoMeHAAIMH 110 BBITIOJHEHHUIO J1a0OpaTOPHBIX pabOT MOTYT
OBITH PEKOMEHIOBaHbI JUIsl U3yUEHUsl 00111e00pa30BaTeIbHON TUCHUIUIMHBI « XUMUSD)
JUIS CTIeMadbHOCTH  TexHoJorndeckoro mpoduias 08.02.01 CrpoutenbcTBO U
DKCIUTyaTalus 31aHU U COOPYKEHUM.

K.T.H., J01eH T Kadeapsl «Bonoo TBe1eHHE H BOJIO-
cuab s enne» 10 xHo0-Yparbekoro rocy1aperBeHHOrQ L/ /
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1. HOACHUTEJBHASA 3AIINCKA

Meroanueckiue PEeKOMEHJAllMU IO BBIMOJHEHUIO JIA0OPATOPHBIX paboT o
0011e00pa3oBaTeNbHON AUCIUIUIMHE «XUMHUS» MpeAHa3HAYEHBI NIl 00y4aronIuxcs
crennasnibHOCTH 08.02.01 CTpoMTENbCTBO M AKCIUTyaTalUsl 34aHUNA U COOPYKEHHUI
TEXHOJIOTUYECKOoro mpoduiis, yyacTBytomei B peanusanuu denepanbHOro mpoekra
«IIpodeccuonanurery.

JlabopaTopHbIe 3aHATHUS SABISIOTCS BaXKHBIM 3JIEMEHTOM 001€00pa30BaATEIbHON
TUCITUIUIMHBL. B Tiporiecce BBIMOMHEHUS JTa0OpaTOPHBIX paboT, oOydarommecs
CUCTEMATU3HPYIOT U 3aKPEIUIAIOT MOJTYYEHHBIE TEOPETHUECKUE 3HAHMS, PA3BUBAIOT
UHTCIJICKTyallbHBIE M MPO(PECCHOHANbHBIE YMEHHs, (QPOPMHUPYIOT DJIEMEHTHI
KOMITETCHIIUHA Oy IyIINX CIEIAaTUCTOB.

PabGoueit mporpammoii  00111€00pa30BaTENbHON  TUCHUIUIMHBL  « XHUMUSD»
npenycMoTpeHo BeinoigHeHue 20 1abopaTopHbIX paboOT, KOTOpHIE HAMpAaBIICHBI Ha
JOCTHKECHHE CIEAYIOIINX LeJei:

— dopmupoBaHue y oOy4Jaronmxcs MPAKTUYECKUX yYMEHUH,
COBEPILIEHCTBOBAHMS YK€ UMEIOIINUXCS 3HAHUM, YMEHUN U HABBIKOB;

— ¢dopmupoBaHue y OOydYarOIIMXCS YMEHUW OCYIIECTBIATh IOUCK U
UCIIOJIb30BaHuEe HH(OpMaluu, Heooxoaumoun g 3PGEKTUBHOTO BBIOJIHEHUS
poQeCCHOHANIBHBIX 3a/1a4, TPO(PECCUOHATBFHOTO U JIMYHOCTHOTO Pa3BUTHS;

— ¢opMmHpoBaHHE Yy  OOydYarOlIUMXCsl yYMEHUU  MOATBEPKIATh  3HAHUS
XUMUYECKUMHU OIBbITAMU, AHAJIM3UPOBATh, IMO3HABATh MHOT000pa3ue MNPUPObI
BEIIIECTB, HAKAIIMBaTh (DaKThl JI1 CpaBHEHUU, 000OIEHH, BEIBOJOB, B TOM UHUCIIC
MIPU U3YYCHHUH IPYTUX JTUCIHUIUINH;

— pa3BuTHE Yy OOydYaromwuxcss ymMeHuUd HaOmoaaTh (AKTBl U SBJICHUS U
OOBSICHAITh UX CYIIHOCTh B CBETE€ U3YUEHUS TEOPUHN U 3aKOHOB;

— pa3BUTHE y OOYYAIOIIMXCS YMEHHI COIMOCTAaBJISATh PE3yJbTaThl MOJYy4YEeHHON
paboThI C TEOPETUUECKUMU KOHIETIIUSIMH,

— TpUOOpeTeHre OOYYAIOIIMMUCS CIECIMATBHBIX YMEHUN W HaBBIKOB PabOTaTh
CaMOCTOSATENIbHO; YMEHHM OCYIIECTBISATh HMHTEPIIPETAIIMI0 UTOTOB J1a0OpaTOpPHOM
paboThI, OLICHUBATh TPUMEHUMOCTH TOJIYYEHHBIX JAHHBIX Ha MPAKTUKE, B KAUECTBE
MCTOYHHMKA HAYYHOTO 3HAHUS.

— OCO3HAHHME OTBETCTBEHHOCTH OOYYarONIMXCS CTPOTO COONIONATh MEPHI
0e30MacHOCTH Mpu padoTe B JIabopaTopuM, palMOHAIBLHO pPacxXxoJ0BaTh pabouee
BpeMs M XHMHYECKHE PEAKTUBBI B XUMHUYECKOH jabopaTopuu, a TaKKe YMCHHM
OKa3aHMs EPBOM TOMOIIIH;

Boinonnenne n1abopaTopHBIX pabdOT AMCHMUILUIMHBL «XHUMHSD O0ECHeYrBaeT
JOCTHXKEHUE CIEAYIOIINX PEe3yJIbTaTOB 00yUYEHUS:

JUYHOCMHBIX
— JIP 23 T'oTOBHOCTB K Tpyay, OCO3HAHUE LICHHOCTH MAaCcTEPCTBa, TPYAOIIO0HE;
— JIP 24 TOTOBHOCTh K AaKTHUBHOM JESITEIBHOCTH TEXHOJOTUYECKON U
COLIMAJIbHOM HAINpPaBIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, MIIAHUPOBATH U
CaMOCTOSITENIbHO BBIMOJHATh TAKYIO J€AT€IbHOCTb;



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

JIP 26 roTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO M CaMOOOpPA30BAHUIO Ha
MPOTSKEHUN BCEU KU3HMU.

MemanpeomenHuIX:
VHUBEPCANILHBIX YUeOHbIX NOZHABAMENbHBIX 0CUCEULL:

MPII 02 ycranaBmuBaTh CYLIECTBEHHBIM NPU3HAK WM OCHOBAHUA JUIS
CpaBHEHMS, KilacCu(pUKaIuu U 0000IIeHNS;

MPII 03 onpenensaTe uenu AeaTeIbHOCTH, 3a0aBaTh TapaMeTPhbl U KPUTEPUH UX
JIOCTUKEHUS,

MPII 05 BHOCHTH KOPPEKTHBBI B JEATENBHOCTH, OLICHUBATH COOTBETCTBUE
PE3YyJAbTATOB 1IEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IESITEIHHOCTH;

MPII 08 crocoOHOCTh ¥ TOTOBHOCTh K CaMOCTOSITEILHOMY TMOMCKY METOJIOB
pELIECHUS NPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JIMYHBIX METOJIOB IMO3HAHUS,
MPII 13 ananu3upoBaTh MOJYYEHHBIE B XOJE PELICHHS 3aaud pPEe3yJIbTAThl,
KPUTHYECKHU OIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHECHHUE;

MPII 17 ymeTp TNEpEeHOCUTh 3HAHHS B TO3HABATEIBHYID M MPAKTUYECKYIO
00J1aCTH KU3HEACATCIILHOCTH;

MPII 19 BblABUTaTH HOBBIE WJIEH, MNPEAJIAraTh OPUTHMHAIBHBIC TMOAXOAbI U
pelIeHus;

VHUBEPCAILHBIX KOMMYHUKAMUBHBIX OellCMBULL.
— MPK 03 Brnagers pa3IuuHBIMU CIIOCOOAMHU OOIICHUS U B3aUMOJICHCTBUS;
— MPK 06 mnoHMMaTh M HCHOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOU W

WHJIUBUAYAJIbHOU 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 ngenate oco3HaHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaThb

OTBCTCTBCHHOCTD 34 PCIICHHC.

npeomMemHulx:
— IIP6 01 chopmupoBaHHOCTH MPEACTABICHUN: O XUMUYECKON COCTaBISIONMIEH

€CTECTBCHHOHAYYHOM KapTHUHBI MHUpPA, POJM XUMHUW B TMO3HAHWMU SIBJIICHUU
npuposibl, B (OPMUPOBAHUM MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHHS MPaKTHUYECKUX
3a71a9 U IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0OPOBBIO H
IIPUPOJTHOM CpeliE;

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

OCHOBOIIOJIATAI0IINE MOHATHS (XMMHYECKUH BJIEMEHT, aTOM, JJIEKTPOHHAsS
000JIouKa aTOMa, WMOH, MOJEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTEIIEHb OKHUCJIEHUS, XUMUYECKAsl CBA3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
o0beM, yriaepoAHblid ckener, GyHKUMOHANbHAS TpyMNa, paauKkail, U30Mepus,
TOMOJIOTUYECKUN PAL, YIVIEBOAOPOABI, KUCIOPOACOAEPKAIINE COCAUHEHHUS,
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OMOJIOTUYECKH aKTHBHBIC BemiecTBa (yriaeBOABI, >KHPHI, OEIKH), MOHOMED,
NOJIUMEP, CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COCIMHEHUS,
KPUCTAJNIMYECKAsl pelIeTKa, TUIbl XUMHUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIC, PK30-U IHJOTEPMUUYECKHUE, PEAKIIMM MOHHOTO OOMEHa),
pacTBOp, JJIEKTPOJIUTHYECKAS IUCCOLUUALMS, OKUCIUTEIb, BOCCTAHOBHUTEID,
CKOPOCTbh XMMHYECKOW peakliui, XUMHUYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOT0 CTpoeHHUsi opraHudeckux BemiectB A.M. bytieposa,
TEOpUsl DJIEKTPOJUTUYECKOW AUCCOLMAlWM, nepuoandeckuid 3axkon JI.U.
MenpeneeBa, 3aKOH COXpPAaHEHUsI MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHMA
SI3BIK XUMUH, (AKTOJOTHICCKHAE CBEICHHSI O CBOWCTBAaX, COCTaBE, MOIYICHHUH
1 0€301aCHOM HCIIOIh30BAHUN BAKHEUIIINX HEOPTAHWYECKUX U OPTaHUYECKHIX
BEIIIECTB B OBITY U MPAKTUYECKOM JIESITEILHOCTH YEJIOBEKA;

[IP6 04 cdopmMupoBaHHOCTH YMEHHA WCIOJIB30BaTh HAWMMEHOBAHUS
XUMHAYECKUX COCIMHEHUN MEXIYHAPOJHOTO COI03a TEOPETUYECKON U
NPUKIAJHOM XUMHH M TPUBHAIbHBIE HA3BaHUS BaXHEUIIHUX BEUIECTB,
COCTaBJISITH (DOPMYJIBI HEOPTAHUYECKUX U OPTraHUYECKUX BEIECTB, YPAaBHECHMUS
XUMUYECKUX PEAKIUH, OOBICHATh MX CMBICH, MOJTBEPXKAATh XapaKTEepPHBIC
XUMHYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU H
3alUCAMH YPABHEHUN XUMHUYECKUX PEaKIIHil;

[IP6 05 cdopMHUPOBAHHOCT, YMEHUH YyCTAaHABIMBATH MPUHAIJIECKHOCTh
M3YYCHHBIX HEOPTaHWYECKUX U OPraHUYECKHX BEIIECTB K OMNPEICIICHHBIM
KJIaccaM U TpYyIaM COCANMHEHUM, XapaKTepru30BaTh UX COCTAB U BaKHEUIIIME
CBOWMCTBA; OMpEACNATh BHJbl XMMHYECKHUX CBS3€M (KOBaJICHTHAsl, MOHHAs,
MeTaJlJInYecKasi, BOJOPOJHAs), THUIbl KPUCTAUIMYECKUX PEIICTOK BEIIECTB;
KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIINH;

[IP6 06 BrnageHHEe OCHOBHBIMHU METOJAaMU HAYYHOI'O TO3HAHUS BEUIECTB U
XUMUYECKUX  sSBJICHMA  (HAONMIoJeHWe,  W3MEpeHue,  DKCIEPUMEHT,
MOJEINPOBAHUE;

[TP6 07 chopMHUpOBAaHHOCTH, YMEHUM MPOBOJIUTH PACUETHI MO XUMHUYECKUM
dbopMynaMm ¥ ypaBHEHUSAM XUMHUYECKHX PEaKIUd C HUCHOJIb30BAHUEM
(Gu3NUEeCKUX BEIMYUH, XapaKTePU3YIOIMIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaJbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; MCIOJIb30BATh CUCTEMHbIC XUMHWYECKHE 3HAHUS Il MPUHSITHUSA
pelIeHu B KOHKPETHBIX KU3HEHHBIX CUTYalLIUsIX, CBSI3aHHBIX C BEILIECTBAMU U
UX TPUMEHECHUEM;

[1P6 08 cdhopmMUpOBaHHOCTH YMEHUH IJIAHUPOBATH U BBHIMOIHATh XUMUYECKUMA
AKCIEPUMEHT (TIpeBpallleHus] OpPraHWYECKUX BEIIECTB TMPU HarpeBaHUH,
MOJIy4YeHHUE STUJICHA M W3YYEHHUE €r0 CBOMCTB, KAaUECTBEHHBIC PEaKIMU Ha
anbACTUABI, KpaxMmal, YKCYCHYH KHCIOTYy; JeHaTypauus OeJIKOB Ipu
HarpeBaHWM, I[BETHbIE peakiuu OEJIKOB, MPOBOJUTh PEAKIMH HOHHOTO
oOMeHa, OMpeaeNaTh Cpeay BOJHBIX PACTBOPOB, KaUYECTBEHHBIC PEAKIUU Ha
cynb(dar-, kapOOHAT- W XJIOPUA-aHUOHBI, HAa KATHOH aMMOHHUS, peIIaTh
AKCIEpPUMEHTaNIbHbIE 3a7aun no TemMam "'Metamibsl" u "Hemeramisl") B
COOTBETCTBUHM C TIPABWJIAMH TEXHHKH OE30MaCHOCTH TpU OOpaIlleHUU ¢
BEIIECTBAMU U J1AOOpPATOPHBIM OOOpPYAOBAaHHEM; TPEICTABIATH PE3YIbTAThI
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XUMHUYECKOTO DKCIIEPUMEHTa B (pOpMeE 3amucH YpaBHEHUM COOTBETCTBYIOIINX
peaknuii 1 GopMyIMPOBATH BEIBOIBI HA OCHOBE STHUX 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
uHTepHnpeTanuu nHpopMay 1 HHHOPMAITMOHHBIC TEXHOJIOTHH,
HEO0OXOAMMBIC TSl BRIMTOJTHEHUS 33/1a4 POo(heCCUOHATBHOM IEeATeTbHOCTH;

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

— TIK 2.2 BBINOJHATH CTPOUTEIILHO-MOHTKHBIC, B TOM YHCJIC OTACIIOYHBIC
paboTHI Ha OOBEKTE KAMMMTAIEHOTO CTPOUTETLCTBA.

Onucanve Kaxmod mabopaTopHOl pabOTBI COAEPKUT HOMEpP, Ha3BaHHE, IIENb
paboThI, TEepevYeHh pPEAKTUBOB W 00OpyAoBaHUs, (QopMupyeMble B MpoIiecce
BBITIOJTHCHHSI paOOTHI 3HAHUS M YMEHUS, OMMCAHNE aJITOPUTMA BBITIOJIHCHUS PabOTHI,
BBIBOJ U KOHTPOJBHBIE BOIMPOCH (C IICNBIO BBISBUTHL M YCTPAHUTH HEIOYCTH B
OCBOCHHMH Marepuaina). OT4eT o mpoJeiaaHHOW padoTe BBINOJIHAETCS B TETPAASIX IS
71a00paTOPHBIX pabOT, KpaTKoE OMucaHue paboThl 0OPMIISIETCS B BUC TAOJIMIIBI:

Anroputm BBITTOJTHCHUS u VYpaBHEHUs peaKIuii U BHIBOIBI
HaOJIIOICHUS

Kpurepuu onenuBanus:

— OrneHka «OTIUYHO» BBICTABISIETCS OOywaromiemMycs 3a paloTy, BBINOJTHEHHYIO
0e30mKn004YHO, B TMOJHOM OO0BEME C YYETOM palUOHAIBHOCTA BBIOPAHHBIX
pELICHUN;

— OuneHka «XopoIIo» BBICTaBIISETCS OOyyaroniemMycsi 3a padoTy, BBHIIOJHEHHYIO B
[OJTHOM 00bEME C HEeJI0UeTaMu;

— OuneHka «yAOBJIETBOPUTEIBHO» BBICTABIsIETCS OOydaromemycsi 3a pabory,
BBIMIOJTHEHHYIO B HE MOJHOM o0beme (He mMeHee 50% mpaBUIIbHO BBITOJHEHHBIX
3aJaHui OT 001Iero oobeMa padoThl);

— OleHKa «HEYAOBJIETBOPUTEIBHO» BBICTABISIETCS OOydawleMmycs 3a padorty,
BBITIOJIHEHHYIO B HE MOJHOM oObeMe (Menee 50% mpaBMIIBHO BBIMOJIHEHHBIX
3a/laHuii OT 001IeT0 00BbeMa paboThI).

2. NIEPEYEHbB JABOPATOPHBIX PABOT

Kou-
Ne .
HaumenoBanue 1a00paTopHoii padoThI BO
padoThI
4acoB
1. CrniocoObl pa3ziesieHns TeTePOreHHbIX CUCTEM. 2
2. [TpuroToBiIeHNE NUCTIEPCHBIX CUCTEM U UCCIIETOBAHHUE UX 9
CBOWCTB.
3. [TpuroroBienue pacTBopa 3aJJaHHON KOHIICHTPAIUU. 2
4, [TpoBenenne peakimii HOHHOTO OOMEHA. 2
5. HccnenoBanue CBOMCTB KMCIIOT, OCHOBAHUM, COJICH. 2
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e } Kou-
paGoTHI HaumeHnoBaHue j1abopaTopHOi padoThI BO
JacoB

6. ['uaponus comeit. 2

7. Pemenune skcriepuMeHTaIbHBIX 33/1a4 HA UACHTH(PUKAIIATO 5
HEOPTaHWYECKUX COCTUHEHUHN.

8. HccaenoBaHne  OKHCIHTENIHHO-BOCCTAHOBUTEIBHEIX  CBOMCTB 5
METAJIJIOB, HEMETAJJIOB ¥ UX COEIUHEHUM.

9. UccnenoBanne BIMSHUS pPa3IMUHBIX (PAKTOPOB Ha CKOPOCTH 9
XUMHUYECKON PEaKIIUH.

10. XHUMHUYECKOE PABHOBECHE U YCIIOBHS €r0 CMEIICHUS. 2

11. Uccnenosanue CBOMCTB METAJUIOB M UX COEIUHEHUIA. 2

12. | Ilony4yenue, coOupaHue U pacro3HaBaHUE T'a30B. 2

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

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

15. [IpoBenenue peakiuii o 0OHAPYKEHUIO YIepo/ia U BOJIOPO/ia B 9
OpraHUYeCKuX BEIIeCTBAX.

16. Pacrmio3naBanue miacTMacc U BOJOKOH. 2

17. HccnenoBanue CBOMCTB CIUPTOB U aJIbJACTHUJIOB. 2

18. UccnenoBanne cBONCTB KAPOOHOBBIX KUCJIOT U UX COJICH. 2

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

20. HccnenoBanue cBOMCTB OEIKOB. 2

JIABOPATOPHAS PABOTA Ne 1

HaszBanue padorbi: CriocoObI pa3ienieHus TeTePOTeHHBIX CUCTEM.
esu padoThi:

1. O3HaKOMHUTHCS ¢ 0OPA3IIOM CMECH (COJIb C TIECKOM);

2. Ilpou3Bectn  pa3ieneHHe CMECH, HCHOJB3YS  paslIMdHbIE  CITOCOOBI

(orcraumBaHue, PUILTPOBAHKE, BHITAPUBAHKUE).
PeaktuBsbl: [loBapeHHas coib, MECOK, BO/A, IPEBECHBIE OMWIKU, KPACUTEb.
OO6opynoBanue: XUMUYECKHI CTakaH, CTEKJISHHAs TNalo4ka, (UIbTpOBajbHAs
Oymara (OymaxHbli (PUIIBTpP), BOPOHKA, IITATUB, (apdhopoBas yalika, MarHur.
Pesyabrarni:
memanpeomemnwie. MPIT 02, MPIT 03, MPII 05, MPIT 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemmnuwie: 11P6 01, TTPG 04, ITP6 07, ITP6 08;
3HAHMSA: CITIOCOOBI pa3/IeNICHUs CMECEi;
YMEHHUSI: BBITIOJIHSTH JJA0OPATOPHBIN AKCIIEPUMEHT TI0 Pa3/ICTICHUI0 CMECH.
Xoxa paboThI:

Omnbit 1. PacTBOpeHME 3arpsi3HEHHOM coau. OTCTauBaHUE.

PaccmoTpute cmech conu ¢ meckom. IlompoOyiiTe oTnenuth cosib OT mecka. B
CTakaH €O cMecblo Hameite npuMepHo 20 ma Boabel. CoaepKUMOE CTakaHa
MEPEMEIIMBANTE CTEKIAHHOW MMAaJOYKOM JO0 pacTBOpeHHs conu. [laiTe pacTBopy
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orcrositcs. OOpatuTe BHUMaHHE Ha OCENAaHUE YAaCTUYEK TMEeCKa U YMEHbBIICHUE
MYTHOCTH PacTBOpA.

OnbIT 2. PUIBTPOBAHUE.

bymaxxHblil (UIBTP MOMECTUTE B BOPOHKY U CMOYMTE BOJOMW, paclpaBbTe €ro,
4YTOOBl OH IUIOTHO NPUMBIKAJ K CTEHKaM BOPOHKH. BOpPOHKY BCTaBUTH B KOJIbIO
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 GUIbTparT.

OnpiT 3. JIeCTBHE MATHUTOM.

Ha omwmcrox Oymarum HachlllbT€ HEMHOTO IOPOIIKOOOpa3HOW cepsl U
nopoiikooOpazHoro kene3a. I[lepememaiite BemecTBa ImmareneM. YTo Bbl
HaOJIroAaeTe Npy JEHCTBUM MarHUTa Ha MOJIYyYEHHYIO CMECh?

[Togymaiite, Kak MOKHO Pa3JeIHUTh 3Ty CMECH, €CIIM OTCYTCTBYET MarHur.

OngiT 4. OTCTanBaHUe.

ITomecTuTe cMECh IeCKa U IPEBECHBIX ONMWIOK B BOJY, Pa3MEIIaiTe CTEKISHHOM
Najgoukou. J[ns paszneneHus MOIMYYMBIIEHCS CMECH IOAOKIUTE HEKOTOPOE BpEMH,
noka 0osee TsKENbIE YaCTULBI HE OCSIYT Ha JTHO, @ MEHee TSHKENbIe He co0epyTes Ha
ITOBEPXHOCTHU BOJBI. AKKYpaTHO CHUMUTE C MIOBEPXHOCTH BOJIBI BCIUIBIBLIIME OIMIIKH,
a OCTaBIILLYIOCS BOJlY CIICHTE.

[To xony pabOThI 3aMOAHUTE TAOIUIY U CAETANTE BHIBODI.

KoHTposbHBIE BONIPOCHI.

JlaiiTe onpeneeHust TOMO- U T€TEPOT€HHBIM CUCTEMAM
[lepedncnuTe METOABI pa3eeHHs T€TEPOreHHbIX CMECe
HaszoBure npuMepsl TOMOTEHHBIX CMECEN
[IpuBeauTe npuMepbl FreTEPOreHHBIX CMECEr
[Ipennoxure cnocoObl pasneneHus cMecu a) OeH3WHA W BOJbI, 0) MOBapEeHHOMU
COJI ¥ BOJIBI

bW E

JIABOPATOPHASA PABOTA Ne 2

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

1. TIlpuroroBuTh cycrmeH3ur0 KapOoHaTa Kajbllusg B BOAE, MW3YyYUTh €&

YCTOWYMBOCTD U ()a30BBINA COCTAB;

2. O3HaKOMHUTBCS ¢ 00paslaMH JAUCTIEPCHBIX CUCTEM (TICHBI, IMYIbCHH, TBEP/IbIC
reTepOreHHbIE CUCTEMBI), ONPEAEIUTH X (Da30BBIA COCTAB.
PeakTuBbi: KapOoHar kanbius, Boaa, MbLIO, MOJIOKO, xjopu xene3a (III), cruiassl.
Oo6opynoBanue: IlItatuB, NpoOUpPKHU, IEpKaTEIb.
Pesyabrarsi:
memanpeomemnwie. MPIT 02, MPII 03, MPII 05, MPIT 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 cTymnke TIHIATEIRHO Pa3OTPUTE KYyCOUEK MeJla J0 TOHKOIO
nopoiika. BHecute B mpoOUpKy HEMHOTO M3MEJIBUCHHOTO IMOPOINKa, NpuiieTe 4-5
MJI BOJBl M HECKOJBKO pa3 »dHEPruYHO BCTPSAXHUTE MpoOUpKy. OTMeThTE
PaBHOMEPHOE pacHpeiesICHUE MOPOoIlKa Mejla 1o BceMy o0beMy cpenbl. [loctaBbTe
npoOMpKYy B INTATUB U HAOJMIOJAMTe Yepe3 HECKOJIbKO MHHYT PaCcCIOCHHE
MOJTy4YE€HHOMN CYCIICH3HH.

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

OmblIT 2. O3HaKOMIJIEHHE ¢ 00pa3saMu JUCIIEPCHBIX CHCTEM.

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

MEeTAJJInYEeCcKasi IaCTUHA — TBEP/IbIE TE€TEPOrEeHHBIE CUCTEMBI (CILIaB).

[Tonb3ysice npunosicenuem 1, onpenenure B AaHHBIX JUCHEPCHBIX CHUCTEMAX
arperaTHO€ COCTOSIHUE AUCTIEPCHOM (a3bl U AUCTIEPCHOM CPEIbI.

[To xomy paboThI 3aMOJIHUTE TAOIMILY U CACIIANTE BHIBOIBI.

OmnpiT 3 [TosydyeHue 30715 U €ro Ka4YeCTBEHHAs XapaKTEPUCTHKA.

[Tomyuute Tupo30iib. 151 3TOr0 B yHCTYI0 KOJI0Y K 50 MJI BOJIBI, HATPETOM J10
kuneHus: no6aBbre 1 Mn HaceimeHHOoro pactBopa FeCls. ITlocnmemnuit pactBop
MPWIMBANTE MO KAIUISIM U TIPY MHTEHCUBHOM TE€PEMEITUBAHUN COAEPKUMOTO KOJIOBI.
[Ipu3HakamMu MOJMy4YEeHUsS 30Ji1 SBISAIOTCS HM3MEHEHUE IIBE€TAa pacTBOpa, IOJIHOE
HMCUE3HOBEHUE OKPACKHM HCXOAHBIX BEIIECTB, OMAJCCIEHIUS WIH HEOOJIbIIO0Ee
MIOMYTHEHHUE.

HccnenyiiTe noiy4eHHBIA 30J1b IPHU Pa3HbIX CIOCO0aX PACCMOTPEHUS:

- B MPOXOJISAIIEM CBETE, T. €. B HANPABJICHUU HAa UCTOUYHUK CBETA, HAllpUMEP Ha
OKHO; - B PacCeIHHOM CBeTe€, T. €. IMPU OOKOBOM OCBELICHUHU, MEPICHIUKYIISIPHOM
HaIMpaBJICHUIO paccMoTpeHus 30isi. OTmeTbTe, HAOMIOMAIOTCS JIM  SBJICHHUS
OMAJICCLICHIIUU, SIBJISICTCS JU 30Jb MPO3PAvYHbIM, CIA0OMYTHBIM WM MYTHBIM,
MMEIOTCS JIM B3BCIICHHBIE YAaCTHIBI B O0BEME 30Ji1 WJIM TPOU30IUIa UX
cCeUMEHTAIMs. YKaXHUTe IBET 30J5, 0OpaTuTe BHUMAHWE HA WHTEHCHUBHOCTH
OKpacK{ U U3MEHEHHMsI B I[BETE MIPH Pa3HBIX CIIOCO0AX PACCMOTPEHUS.

KoHTpoJibHBIE BONIPOCHI.

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

ITouemy 30516 MOXKHO Ha3BaTh AUCIEPCHON CUCTEMON?

UeM 30116 OTIIMYAETCS OT Telis?

Kakumu meTonamu noiaydaroT JUCIEPCHBIE CUCTEMBI?

B wno

JIABOPATOPHAS PABOTA Ne 3
Ha3zBanue pabdorsi: [Ipurorosnenue pactBopa 3aIaHHON KOHIIEHTPAIIUHU.
esu padoThi:
1. HayuuTbcst COCTAaBIATHh PACTBOPHI JTFO00M KOHIIEHTPAIIHH;
2. HayuuTbcs pemaTh 3aJja4u M0 HaXOXKJIECHUIO MacCOBOM J0JTH, MacChl
pacTBOpa, paCTBOPUTEIISI U BEIIECTBA.
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PeakTuBbi: CaxapHblil IECOK, BOJA.
Oo6opynoBanue: Bechl, pa3HOBECHI, CTEKIISTHHBIN IIMIIMH]IP, KOJ0a.
Pe3syabTarnl:
memanpeomemnwie. MPII 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 pPacCTBOPUTEIIS.

OtMmepbTe MEpHBIM HHIMHAPOM 50 MII AUCTHIITIMPOBAHHOW BOJBI U BIIEHTE €€ B
KOHUYECKYIO KOJIOOUKY EMKOCThIO 100 ML

YaitHyto JI0XKy caxapHOro rnecka (WM JiBa KyCO4Ka) B3BEChTE Ha JIa0OPAaTOPHBIX
BECax, 3aT€M IMOMECTUTE €ro B KOJOOYKY C BOJIOM M MEPEMEIIMBANTE CTEKIISHHOM
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.

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

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

m(BouH):V(Boz{H) . p(BOI[LI)

Bpl Tak ke CMOXKETe paccuuTaTh, CKOJIBKO MOJIEKYJ caxapa COICPKUTCS B
MOJYYEHHOM PACTBOPE, UCTIOJIb3YSI U3BECTHBIA BAM COOTHOIIICHUS:

N(MOH. cax.) = NA . n(cax.)

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

ITockonbky caxap coctrout Ha 99,9% wu3 caxaposbl, UMEIOMUNA (OopMyTy
C12H2,011 , TO BBI JIETKO paccUMTAETe MOJIIPHYIO MAacCy caxapa W 3aTeM Hauaere
YHCJIO MOJIEKYJI caxapa B IMOJIyYEHHOM BaMU PAacTBOPE.

OIIBIT 2: IIpuroToBiaeHNUE pacTBOPA COJIU 3aJaHHOM KOHIICHTPAIIHH.

[TpurotoBwTe 15%-HBII pacTBOP MOBAPEHHO COJIH.

Jlns aToro cHavaysia BBIOEPHTE IPOM3BOJIBLHO MAacCy pacTBOpa, pPacCUUTAMUTE
MacCy BEIIECTBA, 3Hasi MACCOBYIO JIOJIO, 3aTEM BBICUUTANTE MACCY PACTBOPUTEIA U
TOTOBBTE PACTBOP.

ITo xomy pa®oOTHI 3aMOJHUTE TAOIUITY U CACTANTE BHIBOIBI.

KonTposbHBIE BOIIPOCHI.
1. Pemmts 3aa4y Ha onpeAcIeHUE MAaCCOBOM JI0JIM PACTBOPEHHOTO BEIllECTBA
(KapTOUKy C 3aJlaHUEM TIOJIYYUTh Yy TIPENOIaBaTes).

JIABOPATOPHAS PABOTA Ne 4
HasBanue npakTtudeckoii padorsl: [IpoBeaenue peakuuit HOHHOTO 0OMeHa
esu padoThi:
1. OnpenenuTts ycloBuUs MPOTEKaHUs peaklUii HOHHOTO OOMEHa /10 KOHIIa;
2. BBIIOTHUTD peakiini 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: IllTarus, npodbupku, nepxareis.

Pe3syabTarnl:
memanpeomemnwte. MPII 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 pPEaKIMii MOHHOTO OOMEHa B MOJIEKYJSPHOW M
MOHHOU (opMe.
Xoxa padoThi:

OnpiT 1. Peakiuu, npoTekaroiiye ¢ 00pa3oBaHUEM OCaIKa.

K 1-2 mn pactBopa xiopuaa Oapust q00aBUTH 1-2 MIJI pacTBOopa CEpHOMH
kucyoThl. [IponabmionaiiTe BeinageHue 0€I0ro rycToro 0caaka.

K 1-2 mn pactBopa xnopuna >xenesa (II1) mod6aButs mo xarisim 1-2 mut pactBopa
rujgpokcuaa Hatpus. Kak usmensiercs uset pactopa? IIponabitomaiite BoimaneHue
Oyporo XJIONbEBUAHOIO OCAIKA.

K 1-2 mn pactBopa cynbdara menu (1) go6aButh no xamiasm 1-2 M pactBopa
ruapokcuaa Hatpusa. Kak usmensiercst uset pactBopa? IIponabimronaiite BbllajieHHe
CHUHET0 aMOp(HOTO OCaKa.

Hanummre ypaBHEHMS BBINOJHEHHBIX PEAKLIWNA B MOJIEKYJSIPHOM M HOHHOU
dhopme.

OnpiT 2. Peakiyy, NpOTEKAOLIKE C BbIICTIEHUEM ra3000pa3HOro BEIIECTBA.

K 1-2 M pactBopa xapboHata HaTpusi 100aBUTH MO KaruisiM 1-2 mu1 pacTBopa
cepHo kucioTel. Habmomgaetcs nu OypHoe BbiaeneHue raza? M3meHsieTcss au 1BeT
pactBopa? Hamwuiunte ypaBHEHHE aHHOW PEAKIMU B MOJIEKYJSIPHOM U HOHHOMN
dhopme.

OnpiT 3. Peakimu, NpoTeKaromiye ¢ 00pa30BaHUEM BOJIbI.

K 1-2 mi pacTBOpa ruapokcuaa HaTpust 100aBUTH 1-2 Karm HHIUKATOPA, 3aTEM
n00aBUTh 3-4 KaIjiu pacTBOpa CEpHOM KUCTOTHL. Kak n3MeHsieTcsi okpacka pacTBOpa
nocjae Jao0aBlieHMs WHAMKATOpa; Tocie Jo0aBieHus KuciaoTel? Hanummre
ypaBHEHUE JAHHOW peaklMM B MOJIEKYJISIPHOM U MOHHOM (hopme.

ITo xomy pa®OTHI 3aMOJHUTE TAOIUILY U CAETANTE BHIBOIBI.

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

JJABOPATOPHAS PABOTA Ne5
HazBanmue padotsi: VcciienoBanue CBOMCTB KUCIOT, OCHOBAHM, COJICH.
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ean padoThi:

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

OCHOBaHU;

2. Harucarb MONeKyNsipHbIE M1 MOHHBIE YPABHEHUS BBIMIOJHEHHBIX PEaKIIUH.
PeakTuBbl: CepHas KUCIOTa, COJISIHAS KUCTIOTA, TUIPOKCU HATpHsl, BOAa, KapOoHaT
HaTpus, cynbdat menu (I1), xaopua Gapusi, XJI0pU HATPUSL, UHAUKATOPHI, KeJIe3Has
IJIACTUHKA, OKCUJ MEIH.

Oo6opynoBanue: Illtarus, npoOupku, Aep>KaTesb, rOpeika, Cyxoe roproyee, ClmuKH,

CTEKJISIHHAS MaJIOYKA.

PesyabTarsl:

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

03, MPK 06;

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

3HAHMA: CBOMCTBA KHUCJIOT, OCHOBAaHHUM, COJICH,

YMEHHMS: BBINOJHATh XUMHUYECKHMU DKCIIEPUMEHT II0 pPACIO3HABAHUIO KHCIIOT,

OCHOBAHUM, COJIEH.

Xox padboThI:

OnsIT 1. DKCIIEpUMEHTAIBHOE ONPEACICHUE BBIIAHHOTO BEIIECTBA.

1 BapuanT B Tpex mpoHyMepoBaHHBIX MPOOUPKAX HAXOJUTCA CEpHAs KUCIOTA,
BOJIa U KapOoHaT Hatpus. [Ipu moMomm MHIUKATOpPA METHIIOPAHKEBOTO M PEaKTHBA
ONpeennTe, B KaKOoW U3 MPOOUPOK HAXOJUTCA KHUCIOTA, B KaKOW COJb M B KaKOU
Boga. OObsicHuTe Habmomaemble dDQexTsl nmpu HX pacno3HaBaHuu. Hamwuimre
ypaBHEHUS peakiuii 0OMeHa B MOJICKYJIIPHOM U HOHHOM BUJIE

2 BapuaHT B Tpex mpoHyMepoBaHHBIX MPOOMPKAX HAXOAMUTCS XJIOpUJ Oapws,
a3oTHas Kuciaora W Boaa. Ilpu mnomomu wuHAMKaTOpa (QEeHOI(TATEHHOBOTO U
peakTHUBa ONpPENeNuTe, B KAKOM U3 MPOOMPOK HAXOJIUTCA KHUCIOTa, B KAKOM COJb U B
kakoi Boma. OOwsacHUTE HaOmomaembie A(DQPEKTbl TPU HUX PaclO3HABAHUM.
Hanumure ypaBHeHMs peakinii 0OMeHa B MOJIEKYJISIPHOM U HOHHOM BHJIE

OmnbiT 2. OCYIIECTBICHUE HENOYKH MPEBPALICHUN:

FCC12

1 Bapuant Fe — FeSO,— Fe(OH), <

FeO

Hanumure ypaBHeHuUs1 peakuii oOMeHa B MOJIEKYJIIPHOM U MOHHOM Buze. [ns
peaKIMK 3aMEICHUS] COCTABUTh 3JIEKTPOHHBIN OanaHc.

2 Bapuant CuO — CuSO4 — Cu(OH), — CuCl, — Cu.

Hanummre ypaBHeHHs peakiiuii 0OMeHa B MOJIEKYJISIPHOM U HOHHOM BHJIE.

ITo xomy paGoThI 3amonHNUTE TAOIUILY U ClI€TaiTe BHIBOJIBI.

KoHTpo/ibHbIEC BONIPOCHI.

1. Vkaxure okpacky JJakMyca B KUCJIOW, IIEJIOYHOM, HEUTPAJIBHOM CpeJie.

2. IlpuBenuTe mpumep MeTasia, KOTOPBIA HE BBHITECHAET BOJOPOA U3 pa30aBICHHON
COJITHOM KHCIIOThI? A Kakoil BbITecHAeT? (OTBET MNOATBEPAUTE YpaBHEHHEM
peaKuuu.

3. B pesynbrare B3auMONEHCTBUS KaKWX COEIMHEHUN MOXKHO MOJYYUTH COJIb?
[IpuBenute 3 ypaBHEHHS pEaKLIHA.
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JIABOPATOPHAS PABOTA Ne6
Ha3Banmne npakTudeckoi 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 cojed cynbdara xenesza (II), kapbonara HaTpus, cyiabdara
MEH, XJIOPU HATPusl, XJIOpHJIa aJTIOMUHUS, 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, ITP6 08;

3HAHMA: 3aBUCHUMOCTh XapakTepa cpeAbl OT NPHCYTCTBHS HMOHOB BOJOpOAA H
TUAPOKCU/I-aHUOHOB;

YMEHHS: COCTaBJISTh YPAaBHEHMsI TUAPOJIM3a COJIEH B MOJIEKYJSIPHOM M HOHHOM
dbopme; ompenensaTh XapakTep cpeAbl B BOJHBIX PacTBOpax HEOPTaHMYECKHUX
COCIMHEHUH.

Xoa paéoThi:

OmneiT 1. McnpiTaHue pacTBOPOB COJIEN HHANKATOPOM.

WcnbrTaiite naeiicTBUE pacTBOPOB PA3IMUHBIX COJEH Ha JIaKMycC, 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

HeﬁTpaHBHafI KHucCJas mcjio4Has

Hanummre ypaBHEHMs peakuui THAPOJHM3a COJIEW, pACTBOPBI KOTOPBIX HUMEIOT
KHUCIIYIO WY IIEJIIOYHYIO PEAKLIMIO. Y PABHEHUS PEAKIIUM 3alUIIATE B MOJIEKYJISIPHOM
u HOHHOW ¢opmax. [lonb3ysch COKpalleHHbIM HOHHBIM YpaBHEHHUEM, YKa)XKHTe,
KaKHe MOHBI BIIMSIOT HA N3MEHEHHE OKPAaCKH MHANKATOPA.

Omnpit 2. UccnenoBanue GpakTopoB, BIUSIONINX HA CTETIEHb THAPOJIN3a COJIeh

2.1. UccnenoBanue BIMSHUS TEMIIEPATYPHI

[TomectuTe B mpoOUpPKY HEOOJBIIOE KOJIMYECTBO KPUCTAILNIMYECKOIO areraTra
HaTpUsl ¥ PacTBOPUTE €ro B 1-2 M AMCTWIIIMPOBAHHOW Bozbl. K momydeHHOMY
pacTBOpy J100aBbTE HECKOJIBKO Kamellb pactBopa ¢eHondranenna. OTMEThTe
WHTEHCUBHOCTh OKpacku HHAMKaTopa. Harpeiite mpoOupky Ha BOJsSHON OaHe wWin
HaJ| IUIAMEHEM CHUPTOBKU. Kak M3MEHSeTCs MHTEHCUBHOCTh OKpacku? Oxiaaute
pacTBOp, TOTPY3UB MPOOUPKY B CTaKaH C XOJIOAHOW Boaou. M3menunach nu
MHTEHCUBHOCTh OKpacku pactBopa? Kakum oOpazom? Ha ocHOBaHMM pPe3yJbTaTOB
DKCIEPUMEHTA CAENANTE BBIBOJ O TOM, SK30TEPMUUYECKUM WIIH SHIAOTEPMUYECKHM
MIPOLIECCOM SIBJISIETCS TUAPOIIU3.

2.2. ViccnenoBanue BIUsIHUA pa30aBlIeHUs pacTBOpa

Buecute B mnpoOupky 2-3 KamiM KOHUEHTPUPOBAHHOIO pacTBOpa HUTpaTa
Bucmyta (III) m moGaBbre 1-2 karum pactBopa jakmyca. O MPOTEKAaHUU KAKOTO
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mpolecca CBHJIETENbCTBYET M3MEHEHHEe OKpacku wuHaukaropa? IloctenenHo
pa30aBisiiiTe pacTBOp AMCTUIUIMPOBAHHON BOJOW 110 €ro MOMYTHEHHS, KOTOPOE
OOBSICHSICTCSl yCWJIEHHEM THapoiu3a. Ha ocHOBaHMM pe3yabTaTOB JKCIEPUMEHTA
cleNaiiTe BBHIBOJ O TOM, KaKuM 00pa3oM pa30aBiICHHE pacTBOpa COJHM BIUSET Ha
IpoIiecC TuApon3a?

OngiT 3. HeoOpaTuMBIil THAPOIN3

B nBe mpoOupku BHecWTe TO S5 Kamenb pacTBopa cyib(dara allOMHHHS W B
KOKIyI0 MpoOMpKYy MA00aBisiiTe MO KamisiM pacTBOp KapOoHaTa HaTpus 10
BbIMa/ieHus ocanka. Uto mpencrasisieT coboit oOpa3oBaBimiics ocanok? Kakoit ras
IIPH 3TOM BbLAEIIAETCA?

JIoKaxuTe, YTO BBIMABIIMK OCAJOK HE SBIAETCA KapOOHATOM amtoMuHUA. J{7s
3TOro J00aBIAWTE MO KalusIM B TEPBYIO MPOOHMPKY COJNSHYIO KHUCIOTY MO
pacTBOpEHHs ocajika. BelaenseTcs au mpu 3TOM YIJIEKUCIbIA ra3, u nouemy? Bo
BTOPYIO MPOOUpPKY J00aBbTE pAacTBOp THIApoKcuiaa Hatpus. [Ipoucxomut mm
PacTBOPEHHE OCaJIKa, U TToUeMy?

[To xomy paboThI 3aMOJIHUTE TAOIMILY U CACIIANTE BHIBOIBI.
KoHTpoJsibHBIE BOIIPOCHI.
Kakwue u3 coneit mogsepratorcs ruapoiusy: MgCl,, CaCl,, Pb(NO3),, KNO3, CaS?
2. Vkazaxute xapakrep cpeabl pactBopoB coneii: KCN, KCI, K,SiO;, KJ, NaBr,
ZnCIQ, Na,S, KCIOg, CU(N03)2
3. Ykaxwure dopmynbl 2-3 coiield, oOpa30BaHHOW CHJIBHOW KHCIOTOW M CIa0BIM
OCHOBaHUEM
4. Vxaxute (popmynsl 2-3 coneit, oOpa30BaHHOW Cla0OW KHCIOTOW W CHIBLHBIM
OCHOBaHUEM
5. Kakasi u3 HUXKENMEepeuyHrCIeHHBIX COJIEM B BOJHOM pacTBOpe AA€T MaJIMHOBYIO
OoKpacky (eHondTanenHa: a) HUTPUT HATpus; O0) Cyab()UT MarHus; B) HUTPAT
KaJupllvs; T) XJOopuj Kanusa. Hanumure ypaBHEHUS peakiui TUApOIH3a B
MOJICKYJIIPHOM ¥ HOHHOM opMax.

=

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

1. Pacrio3HaTh C TMOMOIIBIO  KA4€CTBEHHBIX  PEAKIUN  MPEJIOKCHHBIC

HEOPTraHUYECKUE BEIIECTRA;

2. HanmmcaTh MOJIEKYISpHBbIC U HOHHBIC YPABHEHUS BBHITTOIHCHHBIX PEAKITHM.
PeakTuBsbl: pactBophl: xjopun xkenesa (IIl), poganuna kamus, HUTpara cepeodpa,
XJIOpUJa HaTpusl, KapOoHaTa HATpUs, Cyib(dara HaTPHUs, COJSTHON KUCIIOTBI, XJIOpHIa
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: KAUECTBEHHBIC PEaKIIMU HAa OCHOBHbBIE KATUOHBI U aHUOHBI;

YMEHHS: BBINOJHATh XHUMHYECKHI HKCIEPUMEHT [0 PACHO3HABAHMIO KHCIOT,
OCHOBaHUM, COJICH.

Xoxa padoThi:

OmngiT 1. OnpeneneHue Ka4eCTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB.

Jlan pacTBOp, cocTOsIIMIA M3 Xjopuaa Kamus u cyiabdara xemesa (I11).
[TpoxenaiiTe ONBITHI, IPH TTOMOIIX KOTOPBIX MOXHO ONpPeAeauTh Xjaopua-uonsl Cl u
vonsl Fe**. JIyist BBITIOMHEHNS TAaHHOTO OIBITA COACPKMMOE IPOOUPKH PA3NEIHTE HA
nBe TpoObL. Jlns onpenenenus kaTHoHOB skene3a Fe™ mpuneiite B ogHy mpoGupky
pomanun kamus KSCN. Uto Habmomaere?

s onpenenenust annoHoB xyopa Cl mpuneilite B Ipyryto mpoOUpPKY HHUTpAT
cepebpa AgNO;. Uro HaOmonmaere? Hammmmre ypaBHEHHS COOTBETCTBYIOIIMX
peaxiuii B MOJIEKYJIIPHOM, TIOJTHOM U COKPAIIEHHOM HOHHOM BHUJIE.

OnbIT 2. DKCHEPUMEHTAILHOE ONPE/IeTICHUE BhIIAHHBIX BEIIECTB.

C noMoIIpl0 Ka4eCTBEHHBIX PEaKIuil OMpe/euTe, B KaKOW M3 BBIIAHHBIX BaM
MPOOMPOK HAXOASATCS PACTBOPHI XJIOpHUJIA HATPHs, XJIOpHAA aMMOHUsA, CyJb(dara
HaTpud. I 3TOro coiepKUMOE KaXk/10i MPOHYMEPOBAHHOM NPOOUPKHU pa3AeIuTh Ha
Tpu 1poObl. [l ompeneneHus XJopuJa aMMOHHUSL HEOOXOAMMO TPOBECTU
KAueCTBCHHYIO pPEaKIUI0 Ha HOH aMMOHHS: B TpU MPOObI MPUIUTH PacTBOP
TUAPOKCUTIA HATpHs, HArpeTh B IUIAMEHU cnupToBkU. Uto Habmomaere? Jlis
ornpesaeneHus cynabhara HATpUs HEOOXOIUMO MPOBECTH KAYECTBEHHYIO PEaKIHI0 Ha
Cylb(dar-uoH: B JBE€ OCTaBIIMECS NPOOBI MPUIUTH pacTBOp XJopuaa Oapus. YUto
HaOmogaere?

Jlis MOATBEPIKIIEHUS, YTO B TPEThEH MPOOMpKE HAXOAMUTCA XJIOpUJ HATpHS,
MPOBEIUTE KAYECTBEHHYIO PEAKIMIO Ha XJOPHUA-UOH — J00aBbTE PACTBOP HUTpATa
cepebpa. Uto Habmomaere? 3anuIIUTe YpaBHEHHUS COOTBETCTBYIOIIUX PEAKIUMA 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 M3 CIEAYIOIIMX BEIIECTB: Kpucramuioruapar cyinbdar meau(ll),
KapOOHAT MarHus, THUAPOKCU] HATpus, >KENe30, COJsHas KHCIIOTa, XJIOPHU]
xeneza(I1l).

CocraBbTe ypaBHEHUS MPEAJIOKCHHBIX PEAKIMI B MOJEKYISIPHOM, IMOJHOM H
COKpAIIEHHOM HOHHOM BHJIE.

JJABOPATOPHAS PABOTA Ne8
Ha3zBanme pa6orbl: lcciegoBaHWe OKHCIMTEIBHO-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 BHITOTHEHHBIX OKUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii 1 pa3oopaTh UX METOIOM JIEKTPOHHOTO 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):

-1IK 2.2. BBINOJIHATH CTPOUTENIbHO-MOHTaKHbBIE, B TOM YUCJIE OTJEI0YHbIE paOOThI
Ha 00BEKTE KaTUTAIBHOTO CTPOUTEIHCTBA

memanpeomemnwte: MPII 17, MPP 01, MPK 03, MPK 06;

npeomemmnuie: 11P6 02, TTP6 05, T1P6 06, ITP6 08;

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

Xoxa padoThi:

OmnbiT 1. BoccTaHOBUTENIbHBIE CBOMCTBA IUHKA.

OnycTuth B MPOOUPKY KyCOUEK IIMHKA M I0OABUTH PACTBOP COJISHOW KUCIOTHI.
OOpatuth BHMMaHHUE Ha BbIICIICEHHE raza (Boaopoja). 3amuiuute HaOI0/ICHUS.
Hanumwre ypaBHEHHME [JaHHOM  OKHUCIHTEIbHO-BOCCTAHOBHUTEIBHOM  pEaKIuH,
UCIIOJIB3YSI METOJ] 3JIEKTPOHHOTr0 OanaHca.

OnbIT 2. OKHUCINUTENIbHBIE CBOWCTBA IEPMAHTaHATA KaJlUs B PA3JIUYHBIX CPEAax.

Hamute B mpoOupky 1-2mMi pacTBopa niepMaHraHata Kajusi, HEMHOTO
pa30aBIEHHON CEPHOW KUCIOTHI U PacTBOp cyib(uta Kanua. OOpaTUTh BHUMAaHUE Ha
HMCUE3HOBEHUE SIPKOM PO30BOM OKpacku. 3anuiure HaOmoaeHus. Hanummure
YpaBHEHUE JTaHHOM OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIMH, UCIOJIb3YsS METOJ
AJIEKTPOHHOTO OajaHca.

Hanute B nmpoOupky 1-2M1 pacTBOpa mepMaHraHara Kajus, 100aBUTbh K HEMY
TaKoe K€ KOJMYECTBO KPEMKOIro pacTBOpa LIEI0YH, 3aTEM PacTBOp CyJb(pUTa Kaausl.
OOpatuTh BHMUMaHHE Ha OOpa30oBaHUE 3€JIEHOTO pPacTBOpa MapraHUEBOKHUCIIOIO
Kanug. 3anumute Habmonenus. Hamummre ypaBHEHHWE MaHHOW OKHCIUTEIBHO-
BOCCTaHOBUTEIBHON peaKIMU, UCTIOIB3YsI METOJ 3JIEKTPOHHOT0 OanaHca.

Hamute B mpoOupky 1-2mi pacTBopa mnepMaHraHaTa Kaiius, pa30aBUTh €ro
BOJIOM M TPWINTHh pacTBOp cyibdura Kanusg. OOpaTuTh BHUMAHUE HA BBIMAJICHHUE
Oyporo ocajka TuOKCHJa MapraHiia. 3anumure Ha0moaennsa. Hanummre ypaBHeHue
JAHHOM  OKHUCJIHMTEIbHO-BOCCTAHOBUTEIBHOM  PEaKklUMH,  UCIOIb3yS  METOA
AJIEKTPOHHOTO OajaHca.

[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE 3a/IaHHE.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIA TPOLECC, MPOTEKAOIIMKA HA A3JIEKTPOaax
MPU MPOXOKACHUU JIEKTPUUYECKOTO TOKA Yepe3 PacTBOP MJIM PaACILIaB AJIEKTPOJIUTA,
Ha3bIBACTCS 271eKMPOAUIOM.

DNEeKTpoJIn3 I[UPOKO HCIHOJNB3YETCS B CTPOUTENBbHOM HHAYyCTpuH. OH
NpUMEHSeTCS NI 00pa3oBaHUs  3allMTHBIX IUICHOK HAa  METAUTMYECKHUX
MMOBEPXHOCTSAX apMaTypbl, B TOM 4HCIE, OT Koppo3uu. HaHeceHune MHOKPBITHS Ha
METAJUIMYECKOE WJIH HEMETAUINYECKOE H3JEIINE SJIEKTPOJIUTHYECKUM OCaXICHHEM
MeETaJlJla Ha3bIBAETCS raJIbBAHOCTETHUEH.
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1.3amummuTe CXEMBI OKHCITUTEIHHO-BOCCTAHOBUTEIHHBIX MPOIIECCOB,
MPOTEKAIIIMX Ha aHOJE W KaToAe INpH a) XpPOMHpPOBaHUHU; O) MEIUPOBAHHUU; B)
HUKEITUPOBAHHH.

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

[To xomy pabOTHI 3aMOTHUTE TAOIHUITY U CACIIATE BBIBOIBI.

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

1) SOz + H,0 = H,SO, 2)2Al + 6H,0 = 2AI(OH); + 3H,
2. CocTaBbTe ypaBHEHHE pEaKIWH pPACTBOPCHUS aJIOMUHHS B Ppa30aBICHHOU
a30THOM kucioTte. [IpogyKT BOCCTAaHOBIECHUS A30THOM KHCIOTBI — HHUTPAT

ammonuda. [logbepute KOAPOUIUMEHTHI METOAOM 3JIEKTPOHHOTO OalnaHca.
Brruncnure Maccy coju, €Cii B PEaKIMIO BCTYAET 2 MOJIb aTIOMUHUSI.

3. IlpuBenure 1Ba OOOCHOBAaHHBIX IMPUMEpPA HCIOIb30BAHUS AIIEKTPOITUTHUECKUX
IPOLIECCOB B CTPOUTEIBHONW UHAYCTPHH.
4. Hanumurte ypaBHEHHs, XapaKTEPU3YIOIIHUE HJIEKTPOJIN3 BOJHBIX pPacTBOPOB
OpomuJa Kanausl, HATPUTA KaJIbLUs, XJIOPHIa IMHKA HA YTOJIbHBIX AJIEKTPOaXx.

JIABOPATOPHAS PABOTA Ne9
Ha3zBanme mnpaxkruyecko padorel: IlccnegoBanue BIUMAHUSA — PaA3IMYHBIX
(hakTOpOB HAa CKOPOCTh XUMUUYECKOU PEAKIIUH.
eab padoThI:
1. V3y4uTh B X0/ HKCIIEPUMEHTA BIUSHHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKUX PEAKIUN.

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,
BJIUSIFOLIUX HA CKOPOCTh XUMUUYECKUX PEAKIIUM.
Xoxa padoThI:

OmnbiT 1. BiusgHue KOHUEHTpAlMM pPEarupyromydx BEHIECTB HAa CKOPOCTH
XUMUYECKON PEeaKIIMd B TOMOTE€HHOMN CUCTEME.

Peakuust TuocynbdaTa HaTpUs ¢ CEPHOIM KUCIOTOW MPOUCXOAUT MO YPABHEHHUIO:
Na,S,0; + H,SO, = Na,SO, + H,0O + SO, + SO

JIJist IpOBE/IEHUs OTbITa CJIENYyeT MPUTOTOBUTH YETHIPE pacTBOpa TUOCYJb(paTa
HATpHS Pa3IMYHON KOHIEHTpamuu. [ 3Toro B Tpu MpoOUpKH, Ha 3aJHUX CTEHKaX
KOTOPBIX HAHECEHBI BEPTUKAJILHBIC TEMHBIE JIMHUU, U3 HAJUTh: B TIEPBYIO MPOOUPKY
— 2 mn 0,5 v pactBopa Na,S,03 u 4 M1 Bozibl; BO BTOpyro mpobupky — 3 mia 0,5 H
pactBopa Na,S,03 1 3 M1 BozibI; B TpeThio pooupky — 4 mi 0,5 v pactBopa Na,S,;03
u 2 mi Bonbl. TakuM 00pa3oM, B OJIMHAKOBBIX 00BEMax MOJIYYEHHBIX PACTBOPOB (6
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M) Oynmer coaepkaTtbcs pasnuuHoe umcno wmoieit Na,S,03. Ecnu  ycnoBHO
0003HaYnTh KOHIeHTpaluio Na,S,03 B neproit npodbupke — C MoJib, TO BO BTOPOit
npobupke konuentpaius oynet 1,5 C, B tperbeit — 2 C.

B npyrue tpu mnpobupku Hamuth mo 6 mia 0,58 H,SO, Biute B mepByro
npoOupky c pactBopoM Na,5,03; 6 mn 0,58 H,SO, u ObicTpo Tmepemeniarhb
conepxkumoe mpooupku. [lo cekyHaoMepy WM CEKYHHOM CTpesIKe YacoB U3MEPHUTh
BpeMsi OT MOMEHTa J00aBJICHUS CEPHOM KHCIOTHI (HA4ajo OMbITa) IO Hayala
MCYE3HOBEHUSI TEMHOMN IMOJOCKH Ha MPOOHpKE B pe3ynbTaTe MOMYTHEHHs pacTBOpa
OT BBINABIIEH CBOOOJHOU cepbl (KOHEI] OIbITa). AHAJIOTUYHBIE OMBITHl MPOBECTHU C
OCTAJILHBIMU pacTBopamu. JlaHHBIC OTIBITA BHECTH B Ta0. 1:

Homep | O0bem, M Konmenrpamus, | Bpems CKOpOCTh CooTHoImeHne
pooHp Na,S,0s | H,O C, Na;S,03 TEYCHHS peakiuud B | CKOpOCTEH
K1 peakmu T,c ycn.en., 1/t peakiuu

Ha ocnoBanuu nanubix Tabna. 1 HauepTuTh rpaduK 3aBUCUMOCTH CKOPOCTH
peakiMu OT KOHILEHTpanmuu (Ha ocu alCIUCC — COOTHOIICHHUS KOHIIEHTpaIluu
Na,S;03, Ha ocH OpAMHAT — COOTHOIIECHHSI CKOPOCTEH, MPHUHSB MHUHUMAIbHYIO
CKOPOCTb 32 €JIMHUILy, a BCE JIPyTUe — BBIPA3UB B KpaTHBIX el 3HauyeHusx). [lpu
MOCTpOeHUU rpaduka yqoOHee MPUHITH MaclTad i MUHUMAIbHOW CKOPOCTH U
MHUHUMAaJbHON KOHIIEHTPAIMU PaBHbBIN 2 CM.

Kak 3aBUCHT CKOPOCTh peakiiMy OT KOHIIEHTPALIMU PEArNPYyIOMINX BEIIECTB?

OneiT 2. Bimgoue TteMmepaTypbl Ha CKOPOCTH XHMHYECKOM DPEaKIMU B
TETEPOreHHON CHCTEME.

B nBe mpoOupku BHECHTE HEMHOIO MTOPOIIIKA OKCHAA MEIU U 100aBbTE 10 2 MII
CEpHOM KHUCJIOTBl OJMHAKOBOM KOHUEHTpanuu. HalOmiomaiite 3a mnpu3HaKaMu
peakiuu. OHY MPOOUPKY MOAOTPENTE B MIIAMEHU TOPEJIKU. 3alUIINTE PE3yIbTaThl
ONbITA, HAMULIMTE COOTBETCTBYIOLIEE YPAaBHEHUE PEAKLMH, CIEIIANTE BBIBOA O
BJIMSIHUU TEMIIEPATYPhI HA CKOPOCTh XUMUYECKON PEAKIINU.

OnpiT 3. BiusHuUe BEIWYUHBI TMOBEPXHOCTHU PEArMpyIONIEro BEIIEeCTBA Ha
CKOPOCTb PEAKIIMU B F€TEPOrCHHON CUCTEME.

Haneiite B nBe mpoOupku mo 2—3 MJI pacTBOpa COJITHOW KUCTIOTHL. B omHy
MpOOUPKY OMYCTUTE KyCOUEK Meja, B JIPYTyl0 — IOPOIIOK KapOoHAaTa KajbIIHs.
OOparute BHUMaHUE Ha CKOPOCTh BBIJICTICHUS My3bIPHKOB Ta3a B 00EUX MpOOHpKaXx.
Hanummre cootBeTcTBYyIOIIEe ypaBHEeHUE peakiuu. OObsICHUTE, MOYEMY CKOPOCTh
pacTBOPEHUS MeJa B 3TUX CIIy4YasiX pa3jnyHa.

ITo xomy pa®OTHI 3aMOJHUTE TAOIUILY U CAETANTE BHIBOIBI.

KonTposbHBIE BOIIPOCHI.

JlaiiTe XapakTEepUCTUKY MO BCEM MPU3HAKAM CIICIYIOIIUM PEaKIUsIM:

a) 2COq) + Oy) = 2C05;) + Q 0) Crs) + COyr) — 2COry -Q
B) CaCO3(TB)—>CaO(TB) +C02(r.)' Q F) CH4 (r) + 202 (r) ® C02 (1) +2 HzO(r) + Q

JJABOPATOPHAS PABOTA NelO
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, XJI0pUaa Kaaus, XJopuaa skelie3a, Boja TUCTUIUTMPOBAHHAS.
Oo6opynoBanue: IllTarus c npodbupkamu, cyxoe roprouee, CIMUKH, acOeCToBas 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 OINPEACIICHUIO YCIOBHIA
CMEUIEHUS! PABHOBECUS XUMUYECKUX PEAKIIHIA.
Xoxa pa0oThI:

OnpiT 1. BiusHue u3MEHEHUs KOHIEHTPAIMU PEarrupyroldx BEIIeCTB Ha
XUMHUYECKOE PABHOBECHE.

A) CwmelieHre paBHOBECHS M3y4aeM Ha NPHUMEPE PEaKIMU B3aWUMOJCHCTBUS
xyopuna xenesa (III) ¢ poganunom 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.
3anumuTe ypaBHEHUE PEAKIUU U IIBET pacTBopa moja popmynaMu:

FeCl; + 3KSCN « Fe(SCN); + 3KCl

Hsmenenue ummenHcusHocmu  OKpAaCKU pacmeopa  C8UOemeNbCmeyem o
HanpasieHuy CMeujeHUsi XUMUIeCcKo20 PaGHOBECUSL.

1. B mpobupky Haneiire no 2-3 xamau pactBopoB KSCN u FeCl; u paz0daBbte
BOJIOM 10 OJI€AHO-KPACHOM OKPACKH. 3aMUIIUTE B HAOIIOACHUH LIBET pacTBOPA.

2. Paznmenure monydeHHBIM PacTBOp Ha 4 paBHBIE YAaCTH U HAJIEUTE B pa3HbIC
npobupku. B nepByro nmpobupky no6aBsTe 2-3 kamm pactBopa KSCN, Bo BTOpyto —

ctonbko ke FeCls, B Tperbto — menotky kpuctamimdeckoro KCIl. CpaBhute
M3MEHEHUE OKPACKU PACTBOPOB MEPBBIX TPEX MPOOUPOK C COACPKUMBIM YETBEPTOU
MPOOUPKHU.

Paccyxmaem: B mepBoii mpobupke Mpu yBeTUYEHUH KOHIICHTPALMK POJaHUIA
ks KCNS BUIMM TOTEMHEHHE COAEPKUMOrO IO CPAaBHEHUIO C ATAJOHOM, a,
3HauuT, OyAeT mpeoOnagaTh MpsMas peakius, B pe3ylbTare KOTOpod Oyxaer
oOpazoBbiBaTbcs ponanuf xenesa (I11), u pactBop Oyner TeMHETh (TEMHO- KPaCHBIM
uBeT). Paccyxnas mogoOHeIM 00pa3oMm, OMUIIHUTE, KyJa CMEIIAeTCs PAaBHOBECHE B
KQKJIOM CIIydae.

b) B npobupky naneiite 0,5-1 mur koHueHTpupoBaHHoro pacteopa CoCl, u
100aBbTE HECKOJIBKO Kameib COMSHOM KuciaoThl. Habmonaiite nu3sMeHeHue OKpacku OT
c11ab0-po30BOil 0 CHHeH 3a cder obpasoBaHmsi KoMmiuiekcHoro moHa [CoCls]'.
Paz6aBbTe pacTBOp BOJOM M HAOIIOAANTE U3MEHEHNE OKPACKH.

Banuiute ypaBuenue peaxiun: [Co(H,0)e]Cl, + HCI =[CoCl3]H + 6H,0

OObscCHUTE CMEIIEHUE pPaBHOBECHS NPU HM3MEHEHUM KOHUEHTPAlUd HOHOB
XJIopa.

Omnpit 2. BiusiHue TemMnepaTypbl Ha CMEIIEHHE XUMUYECKOTO PABHOBECHSI.
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ITonyunTte pacTBOop Kpaxmaina. [[is 3TOro pazpenure XOJIOIHOW BOJOM B OJHOU
npoOupKe HEMHOro Kpaxmana. B apyroil mpoOupke BCKUISATUTE YUCTYIO BOAY, U
ObICTpO MpuJieiiTe e€ B nepByto npodbupky. Octynure.

B ugncrtyto npobupky Bo3bMHTE 2-3 MJI pacTBOpa Kpaxmala U Tyja ke J00aBbTe
2-3 Kamiu WOAHOW BOJBI, NIpPH 3TOM 00pa3yeTrcss HENpPOYHOE COEIUHEHHUE,
OKpallleHHOE B cMHe-(hUONeTOBbIN 1IBET. JlaHHAs peakius SK30TepMUYECKasl.

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 pa®OTHI 3aMOJHUTE TAOIUIY U CAECTANTE BHIBOJIBI.

KonTposbHbIE BOIPOCHI.

B xakom HampaBiIeHUU CMECTUTCS PAaBHOBECHUE CIICTYIOIIUX PEaKIIUil

2CO()+02(r)=2C0O,(r) +Q

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

N2 (r) + 3H, (r) =2 NHs(r) - Q

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

a) MPpY MOHKEHUU TeMITepaTypbl? 0) Mpu NOBBIILICHUH 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 TToTydeHus Trapokcua sxenesa (1) m (III).

3. Hammcatp ypaBHEHUs BBITIOJTHEHHBIX PEAKIIUH.
PeakTuBbI: ANIOMUHHMEBAS CTPYX KA, COJSIHAS KHUCJIOTA, CEpHAsl KUCJIOTA, a30THas
KHCIIOTa, TUApoKcun Hatpus, cyabdar xenesa (II), xmopun sxenmeza (III), mutpar
CBUHIIA, [IUHK.
Oo6opynoBanue: IlltatuB ¢ mpoOUpKaMH, CyX0€ roprouee, ClIMuKH, acOeCToBas CETKa.
Pesyabrarsr:
memanpeomemnwvte: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPK 03;
npeomemmnswie: 11P6 02, I1P6 04, ITP6 05, ITP6 07, TTP6 08;
3HAHHUS: CBOIICTBA METAJUIOB U UX COCIUHEHUMH,
YMEHMSI: COCTABJISITh YPABHCHUSI XUMUYECKUX PEAKIIUM, XapaKTEPHBIX JJISI METAJIJIOB
U UX COEITUHEHUM.
Xoxa padoThI:

OmngiT 1. B3auMoieicTBUE METAIIOB C KUCIOTAMMU.

Onyctute B 1 mpoOupky rpaHyiy LHHKA, B APYIYI0 — MEAHYIO MPOBOJIOKY.
Jlo6aBbTE B KXy MPOOUPKY PACTBOP COJISTHOM KUCIOTHL. OOpaTUTEe BHUMAaHHUE HA
BbIJIeTIEHUE ra3a (Bojgoposaa). Besne nu uaet peakuusi? B BbIBOJIE 3aNUIINTE YCIOBUS
B3aUMOJCHCTBHUS KUCIIOT C METaJIJIaMH.

Hanummre  ypaBHeHME  BO3MOXXHOM  OKHMCJIMTEIBHO-BOCCTAHOBUTEIBLHOU
PEaKINH, UCTIONB3YS METO]T AJIEKTPOHHOTO OaaHca.

OnpiT 2. B3aumMoaeiicTBHE METAIOB ¢ HEMETAIAMHU.
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B nmams BHecuTe mopormiok maraus. HaGmrogaembie UCKPBI CBUAETENHCTBYIOT O
NPOTEKAaHUM pEeaKIMU MEXIy MarHhueM M KuciopojaoMm. Hamumure ypaBHeHHe
peaKiMM, COCTaBbTE AIIEKTPOHHBIN OaaHc.

OnpiT 3. B3anmoielicTBHE METAIIIOB C COISIMU

B npoGupky ¢ pactBopom HuTpata cBuHIa (II) momoxuTh Kycouek muHka. B
npoOupKy ¢ pacTBopoM xJsopuaa nuHka (1) monoxuTe Kycouek cBUHIA. 3alUIIUTE,
B 00eux JM TpoOupKax HaOIIOJAIOTCAd NPU3HAKH PEaKIuHu, clesaiTe BbIBOA 00
YCIIOBUSAX B3aUMOJICUCTBUSI METANIOB ¢ cojisiMu. Hanuiure ypaBHEHUE peakIuu.

OnbiT 4. B3anmoielicTBHE MIET0YHBIX METAJUIOB C BOJOM.

B xumuyeckwmii ctakaH ¢ Bomod moOaBbre 1-2 kammu ¢eHondramenHa u
MOMECTUTE Kycouek HaTpus. [IpoHalOmomaiiTe BBIFCICHHE Ta3a W HM3MCHCHHC
oKkpacku pactBopa. CaemaiiTe BHIBOJBI O MPOAYKTAX PEAKIINH, 3aMUIIUTE YPAaBHCHHE
pEeaKIInH.

Ongit 5. ITosiyueHHEe U CBOWCTBA TUAPOKCHIIOB HKEJIE3a.

* [lonyuenue u ceoticmea 2uopoxcuoos xcenesa (I1).

B mpoOupky Haneiite HemHoro cyibara sxene3a (II) u mobGaBbTe pacTBOp
TUAPOKCUIA HATpHsI, K TOJydeHHOMY ruapokcuay xene3a(ll) mpuieiite comsiHOM
KHUCJIOTBL. 3anuiuTe HaOmoeHus. HanummTe ypaBHeHUs peakiuii.

* [lonyuenue u ceoticmea 2udpokcuoos dxcenesa (I11).

B mpoGupky Haneiite HemHoro xyopunaa sxeneza (III) m mobGaBbTe pactBOp
TUAPOKCUJIA HATPHs, K MOJNydeHHOMY Tuiapokcuay >kenesa (III) mpuneiire pactBop
CEpHOM KHUCJIOTHI JO pAcTBOPEHHsS oOcaaka. anuimmre HabmoneHus. Hanummre
YPaBHEHUS PEAKIIUM.

[To xomy pa®OTHI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOIBI.
KoHTposibHBIE BONIPOCHI.
OxapakTepu3yiTe OCHOBHBIC (PH3NYECKHE CBOWCTBA METAJIJIOB ¥ CIJIABOB
2. Hamumure ypaBHEHUs peakiui, HEOOXOAMMBIX JUIsl OCYIISCTBICHUS ITHX
IIPEBPAILICHHI:
Al — A14C3 - Al(OH)g - A1203 — Al — AIZS?, - Aleg

=

JIABOPATOPHAS PABOTA Nel?
HaszBanue patortsi: [lonyuenue, coOupanue u pacro3HaBaHUE ra30B.
Hean pabdoTbi
1. TlomyuuTh 1 cobpaTh ra3000pa3HbIe BellecTBa (BOIOPO/I, KUCIOPOI,
YTJIEKUCIIBIN Ta3).
2. HamucaTh ypaBHEHHS BBITIOJTHEHHBIX OKACIUTEIIHFHO-BOCCTAHOBUTEIBHBIX
peakiuii 1 pazodpaTh UX METOJO0M DJIEKTPOHHOTO OaliaHca.
PeakTuBbl: 1{UHK, COJIsTHAsA KUCIIOTA, IEPMAHTaHaT Kajlvsl, CEpHasi KUCJIOTa, MEJI,
M3BECTKOBAs BOJIA.
Oo6opynoBanmue: [lItatuB ¢ mpoOupkamMu, Cyxoe roprodee, CuIKu, JTyIuHKH,
ra3ooTBOJIHasA TpyOKa, acOecToBasi CeTKa, J1a0OPaTOPHBIN IITATUB.
Pesyabrarsl:
memanpeomemnste: MPII 02, MPII 03, MPIT 05, MPII 13, MPII 17, MPP 01, MPK
03, MPK 06;
npeomemmnswie: 11P6 02, I1P6 04, ITP6 07, ITP6 08;
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3HAHUS: CIOCOOBI MOMYYEHHUS! MPOCTHIX BEIIECTB, 0Opa30BaHHBIX HEMETANIaMU U X
OKCHU/IOB;

YMEHHMS: BBINOJHATH SKCIEPUMEHT MO TMOJYYEHHI0 U COOMPAHUIO Ta3000pa3HBIX
BEILIECTB.

Xoxa padoThi:

Omngit 1. [Tosydyenue, cobvpanre U pacrno3HaBaHUE BOAOPO/IA

Cobepute mpubop Al MOJYYEHHUS] Ta30B M MPOBEPHTE €ro Ha repMETUYHOCTh. B
MpOOUpPKY MOJNOXKUTE |—2 rpaHynbl LUHKA M OpHIEHTE B Hee 1—2 MII CONSTHOM
KHCJIOTBL. 3aKpoiTe MpOoOUpPKY MPOOKOW C Tra300TBOAHOM TPYOKON M HaJEHbTE Ha
KOHYMK TpyOKM eme oaHy mnpooupky. I[logoxxaure HEKOTOpoe BpeMs, 4YTOOBI
npoOMpKa  3aloJHWIACh  BBLACIAIOMIMMCS  ra3oM. YTO  MPOHUCXOAMT  NpH
B3aUMOJICCTBUU LIMHKA C COJSHOM KHUCIOTOW? COCTaBbTE ypaBHEHUE pPEAKLUU H
pPacCMOTpHUTE €€ C TOYKH 3PEHHSI POLECCOB OKUCIICHHUSI-BOCCTAHOBIICHHUS.

CHumuTe MpoOUPKY C BOJOPOJOM U, HE TIEPEBOPAYUBAs €€, IOJHECUTE K Tropsien
cnupToBKe. Eciy BOIOPO B3pBIBAETCS C IIIyXUM XJIOIKOM, TO OH YHCTBIHM, a €CJH C
«JIAIOUIMMY» 3BYKOM, 3HA4HUT, BOAOPOJ COOpaH B CMECH C BO3IYyXOM («rpeMyuuit
rasy).

Omnbit 2. [TosiyueHue, cobrpaHue ¥ pacno3HaBaHUE KUCJIOPOAa

Cobepute mpuOOp M HMPOBEPHTE €ro0 Ha I'E€pMETUYHOCTb. B MpoOUpKy HacChINbTe
npUMepHO Ha 4 ee oObema nepManranara kanuss KMnO4 u y oTBepcTusi mpoOHpKU
MOJIOKUTE PBIXJIBIH KOMOYEK BaThl. 3aKpoTe MpoOMpPKY MPOOKOH C ra300TBOAHOM
TpyOKOW. YKpenuTe npoOHpKY B JIAlKE IITaTUBA TaK, YTOOBI KOHEL T'a300TBOJHOM
TPpYyOKHU TOXOJWJ TOYTH JI0 JTHA COCY/Aa, B KOTOPOM OyaeT coouparhes kuciaopod. Uto
MIPOUCXOJMUT NIPHU HArpEeBaHUM NepMaHraHarta Kaiua? CocTaBbTe ypaBHEHUE PEAKIIUU
Y paCCMOTPUTE €€ C TOYKH 3PECHUS MPOLIECCOB OKUCICHUSI-BOCCTaHOBIEHUs. Hanmnune
KHCJIOPOJa B COCYJIE MPOBEPHTE TIICIOIICH TyYUHKOUN. 3aIUIIINTE CBOU HAOIIOACHUSI.

Omnbit 3. [TosryyeHue, cobupanue ¥ pacno3HaBaHue okcuaa yriaepona (IV)

B npoOupKy noMecTuTe HECKOJIBKO KYCOUKOB MeJla WM MpaMopa U npuienrte 1—2
MJI pa30aBlIEHHOW COJITHOM KHCIOTBIL. BBICTpO 3akpoiiTe MpoOHpPKY IPOOKOH ¢
ra3o0TBOJIHON TpyOkoii. KoHery TpyOKku omycTuTe B APYryr0 MpoOUpKY, B KOTOPOU
HaXOAUTCS 2—3 MJT U3BECTKOBOM BOJIBI.

Heckonbko MUHYT Hab0aliTe, Kak yepe3 U3BECTKOBYIO BOY MPOXOJAT My3bIPbKH
raza. Uto nOpoMCXOAMT IIPpU B3aUMOJCHUCTBUM MeEJla WJIM MpaMmopa C COJISTHOU
kucnoron? CoCTaBbTE YpPAaBHEHUE DPEAKIMU M PACCMOTPUTE €€ B CBETE TEOPHUU
ANEKTPOIUTUUECKOMN TUCCOLUALINH.

[To xoy pa®oThI 3aMOJHUTE TAOIUILY U CACTANTE BHIBOBI.

KonTposbHbIE BOIIPOCHI.

Pemure 3amaun.

1. Kakyro maccy umeer Kuciaoposa 0o0bEMom 7 ?

2. Kaxoii 00EM 3aHMMaeT a3ot mMaccoit 14 r?

3. Uemy paBHa MoJsipHas Macca rasa, 1 J1 kotoporo umeer maccy 1,25 r?

JIABOPATOPHAS PABOTA Nel3
Ha3Banue pabGorbi: CpaBHEHHE CBOMCTB TMPOCTHIX BEIIECTB, OKCUIOB U
rupokcuioB iemenToB 11 nepuona.
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Hean padoTsi
1. N3yuuTh CBOMCTBA OKCUIOB U TUAPOKCUIOB AemeHToB III mepuona.

2. 3akpenuThb 3HAHMS O MEPUOJIMYECKU U3MEHSIOIIUXCS CBOMCTBAX 371eMeHTOB B [1C,
AKCIEPUMEHTAIIBHO N3YYMB XUMUYECKHE CBOMCTBA MPOCTHIX BEMIECTB TPETHETO
Nepuoaa U UX COEIUHECHUII.

3. Hanwucatb ypaBHEHUS BBIOTHEHHBIX PEAKIUH.

PeakTuBbI: ATIOMUHUEBAS CTPY)KKA, COJNSHAsl KUCJIOTA, CEpHAsl KHUCIJIOTA, a30THAs
KHUCJI0Ta, TUApOKCcU HaTpus, cynbdar xkenesza (II), xmopun sxeneza (III), mHurpar
CBHHIIA, [IUHK.

O6opynoBanue: IlltatuB c mpoOupkamu, Cyxoe roprodee, CIUYKHA, acOecToBas
CEeTKA.

Pesyabrarsl:

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

npeomemmnute: 11P6 02, T1P6 04, ITP6 07, ITP6 08;

3HAHMSI: CBOMCTBAa METAUIOB, HEMETAIUIOB W HUX COCAUHEHUN; TOHSTHE
aM(OTEPHOCTU COCTMHEHHH, 00pa30BaHHBIX MEPEXOIHBIMU METAIIIAMHU;

YMEHHUS: BBIMOJHATH SKCIIEPUMEHT IO MOJYYEHHUIO U PACIO3HABAHUIO aM(OTEPHBIX
COCMHEHU; COCTAaBIIATh YPABHEHUS XUMUYECKUX PEaKIUi, XapaKTepPHBIX s
METAJIJIOB, HEMETAJJIOB U UX COEIMHEHUM.

Xoxa padoThi:

OmnglT 1. OTHOIIIEHNE IPOCTBIX BEIMIECTB K BOJIE.

B Tpu npoOupku HanmeiTe 2Mil BOABI, B MEPBYIO MOMECTUTE HEOOJBIION KyCOYEK
HaTpus, MPEABAPUTEILHO OCYIIUB €r0 OT KepocuHa (UILTPOBAILHON Oymarow, BO
BTOPYIO — TpaHyJly aMaJlbTMPOBAHHOTO AJIIOMHUHUS, B TPEThio — cepy. JloOaBbTe B
KKyt npobupky 1 kammo pactBopa (enondranenHa. OTMETbTE MPOUCXOISIINE
n3MeHeHus. CaenaiTe BbIBOJ O CBOMCTBAX MPOCTHIX BEIIECTB M HUX COCIMHEHUMU.
3anummTe ypaBHEHUS PEAKIIUM.

OmnpiT 2. OTHOIIIEHNE OKCUIOB MarHusl, aAIFOMUHUS U KPEMHHUS K KUCIOTaM.

B nepByro npoOupKy MOMECTHTE HEMHOTO MOPOIIKA OKCHUJA MarHusi, BO BTOPYIO -
HEMHOT'0 TOpPOIIKa OKCHJa aJIOMHUHHS, B TPEThIO — OKCHUJAa KpeMHHsS. B kaxmayro
npoOupKy 100aBbTe 1 MII cepHOI KUCIOTHI. OTMETHTE MPOUCXOAITNE U3MEHEHHS. B
Kakoil mpoOupke wu3MeHeHuit He mpoucxomutr? OObICHHUTE, ToueMy. 3amuIlInuTe
YPaBHEHUS PEAKIIUM.

Onpit 3. OTHOMICHNE THAPOKCUIOB K KUCJIOTaM U IIeJI0YaM.
 [lonyuenue u ceoticmea eudpoxcuda maeuus. B mpobupky mnomectutre 1 mi
pacTBopa XJopujia MarHus, A00aBbTE MO KaIulsiM PacTBOp THUAPOKCHUIIA HATPUS O
o6pazosanms ocanka Mg(OH),. TlomnyueHHsIi ocagok pasnenuTe B ABe MPOGHUPKIL
B omny mpoOupky ¢ ocamkoMm 100aBbTE PAacTBOpP CEPHOU KHCIOTHI, B JIPYTyH —
pacTBop ruapokcuaa Hatpus. OTMETbTe TPOUCXOASAIINE U3MEHEHUS. 3alUIIUTE BCE
BO3MOXXHBIE ypaBHEHMSI peakuuil. CraenaiiTe BbIBOJ O CBOMCTBaX MarHusi U €ro
COEIMHEHUM.

* [lonyuenue u ceoticmea 2uOpoOKCUOa AntOMUHUS.

B npobupky nmomectute 1 mMi1 pactBopa cysibdaTa aatoOMUHMS, J00aBbTE MO KAIUIAM
pacTBOp THAPOKCHIA HATpusi 10 oOpasoBammst ocagka Al(OH)sd. ITomyueHmsrit
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0CaJIOK pa3AeNuTe B IBe MpoOupku. B ogHy mpoOupKy ¢ ocaakom 100aBbTE PacTBOP
CEepHOH KHCIOTBI, B JPYryl0 — pacTBOp THIApokcuaa Harpus. OTMeThTe
NpouCXoasimue wu3MeHeHus. llpu B3auMMOACWCTBUM THAPOKCHIA ATIOMUHHUS C
BOJHBIMH pacTBOpaMH IIEJNOYe 00pa3yroTcs TuapokcoamoMuHaTel NaAlO,.
3anmummTe BCE BO3MOXHBIC ypaBHEHHs peakmmii. CaenmaiiTe BBIBOJ O CBOMCTBax
TFOMUHWSI M €70 COCTUHEHUH.

Omnbit 4. CpaBHEHUE CHIIBI KHCIIOT deMeHToB 11 nepuoma

B 2 npobupkm momectutre mo 1 M KOHUEHTPUPOBAHHOIO PACTBOpA CHIIMKATA
HATpUS U TPUWICHTE B OAHY MpoOupKy 1 mMi pacTBopa opToochOpHOM KUCIOTHI, B
Ipyryto — 1 M pacTBopa CEpHOW KHUCIOTHL. 3anuiiuTe HaOmogeHus. Hamummre
ypaBHEHHE PEaKIny, CeTaiTe BHIBO O CHUJIE HEMETAUNIMYECKUX CBOMCTB Y KPEMHHUS,
docdopa, cepsl 1 0 CHIIe KHCIIOT, 00pa30BaHHBIX JaHHBIMHA HEMETAJIJIaMHU.

[To xomy pabOTHI 3aMOJIHATE TAOIHITY U CACIIAUTE BHIBOIBI.

KoHTpoJibHBIE BONPOCHI.

1. Kak u3MeHs10TCsS OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIOB B iepuoie?

2. Kak U3MeHSI0TCS] KUCIOTHBIE CBOMCTBA OKCHUJIOB U TUAPOKCUIOB B iepuoe?

3. Uepes Kakue COENMHEHUS OCYIIECTBISETCS IEPEXO]T OT OCHOBHBIX COEIMHEHUN K

KUCJIOTHBIM?
4. C noMoIpl0 KakuxX BEIIECTB MOXKHO J0Ka3aTh NMPUHAAJIEKHOCTh THIPOKCHIA K
OCHOBAHMSM WJIH KUCJIOTaM?

JIABOPATOPHAS PABOTA Nel4
Haszsanue padorbi: Koppo3us METAIIIOB ¥ METOABI 3AIIUTHI
esiu padoThbI
1. TloBTopuTh W  3aKPENHUTh  CYIIHOCTh  MPOIECCOB  XUMHYECKOM |
AIEKTPOXUMUYECKON KOPPO3UH METAJIJIOB;

2. UccnenoBaTh BIMSHUS TPHUPOABI METaia, CpeIbl M BHEIIHUX YCIOBUW Ha
POLIECCHI KOPPO3UU METAJIIOB;

3. O3HAKOMHUTHCSI C OCHOBHBIMH METOJIaMU aHTUKOPPO3HMOHHOM 3aIITUTHI.

PeaxktuBbl: Zn (rpanynsi), Cu (ToHkas mpoBosioka 0e3 m3omsmun), H,SO4 (10%),
HCI (pa36.), pactBopsl CuSQO,4, NaCl, K;[Fe(CN)s] (kpacHas kpoBsiHas coiib), Fe
(Menkue CTPYXKKH WM OUMINEHHAs MeJKas TPOBOJIOKA B KyCOYKax), CTaJIbHbBIC
TJIACTUHKH.

Oo6opynoBanue: Haxnaunast Oymara (711 3a4MCTKH), ULl TUTEIbHbBIC, CITUYKH,
JepKaTenb IS MPOOMPOK, MITATHUB C MPOOWPKAMHU, CTEKIISTHHAS BOPOHKA, METHBIH
COCTMHUTEILHBIN TPOBOIHUK, CAHUTAPHAS CKIISTHKA

Pesyabrarsl:

Dopmupyemvte  Inemenmuvr  IIK  (npogpeccuonanvno  opuenmuposannoe
cooepicanue):

-1IK 2.2. BBIOMHATH CTPOUTEIILHO-MOHTAKHBIE, B TOM YHCJIE OTJEI0YHBIE padOThI
Ha 00BEKTE KaMUTaJILHOTO CTPOUTEIHCTBA

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

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

3HAHMA: CYIIHOCTh MIPOIIECCOB XMMUYECKOUN M SJIEKTPOXUMHUUYECKON KOPPO3HH;
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- OCHOBHBIE METO/Ibl AHTUKOPPO3UOHHOM 3aIHTHI.

YMEHMSI: Pa3InyaTh BUbI 3AIIUTHBIX TOKPBITUI

- 3aMACBIBATh CXEMbI aHOJHOTO M KaTOJHOTO MPOLECCOB

Xoxa paboThi:

OneiT 1. XumMuyeckas ¥ 31eKTPOXUMUYECKAsT KOPPO3Us IUHKA.

B npobupky ¢ 10 kamisiMu pacTBopa CEpHON KHUCIOTHI OMYCTUTE TPaHyJy LHHKA.
OtmeTbTe 00pa3oBaHME MY3BIPHKOB Tra3a Ha MOBEPXHOCTH TrpaHyibl. Hamwummre
YpAaBHEHUE PEAKLUMH B3aMMOJCHUCTBHUS LMHKA C KHCIOTOW. B Ty ke mnpoOupky
OIyCTUTE MEIHYIO MPOBOJIOKY M KOCHUTECH €0 IPaHyJbl [UHKA. UTO M3MEHUIIOCH?
Kakyto ¢yHKIMIO BBIMONHSIET MeAHas mpoBosioka? Hammcath cxeMbl aHOAHOTO H
KaTO/JHOTO TPOIIECCOB IMPH €ro padoTe.

OnbIT 2. DaKTOPbI, BAUIIOUINE HA CKOPOCTh KOPPO3UHU

2.1. BnusgHue KOHUECHTPAMU OKUCIIUTEISI HA CKOPOCTh KOPPO3HH.

B npoOupky ¢ 5 KarasiMu cepHOM KUCIIOTHI 100aBbTe 5 Kareab BOJAbL, T.€. pa30aBbTe
pactBOp B JBa pasa. [Iponenalite onbiT, aHAIOTUYHBIN onbITy 1. Crenaiite BBIBOA O
BIMSHUU KOHIEHTparui H' -MOHOB Ha CKOPOCTh KOPPO3HH.

2.2. BnusitHue Ha KOpPO3UIO IPUPO/IbI 3aIUTHOTO MOKPBITHS.

JIBe npoOupku HaroIHUTE Ha 1/2 ux oObeMa AUCTHILTUPOBaHHOU BomOH. [lo6aBbTe
B KQXKIYI0 U3 HUX O 2-3 Kalyld CEpHOM KHUCIOThI M MO 2-3 KaljM pacTBopa
rekcannanodeppara (III) kamus K3[Fe(CN)g]. OnH sBiseTcs KaueCTBCHHBIM
peakTHBOM Ha HOHBI Fe?*, ¢ KOTOpbIME 06pasyer CHHee OKpallhBaHue (TypHOyIeBa
CUHb). B oHYy mpoOHpKY OMYCTUTE KEJIE3HYIO MOJOCKY, B KOTOPOU 3akaTa rpaHyJja
LIMHKA, a B APYTYIO — JKEJIE3HYIO MOJIOCKY, B KOTOPOM 3a)kata rpanyJja osioa. [leppas
MpoOMpKa UMUTHPYET KOPPO3UIO OLIMHKOBAHHOIO JKeJie3a, a BTOpasi — JYKEHOTO, T.€.
MOKPBITOrO 0J10BOM. OTMETHTE, B KAKOW MPOOHPKE MOSIBISAETCS CUHEE OKPAILIMBAHUE.
CocTaBbTe CX€Mbl aHOJHBIX M KaTOIHBIX MporeccoB. OOBACHHUTE, Kakoe U3
MOKPBITUN SIBISIETCSI KATOJHBIM, a KAaKO€ — aHOJIHbIM. Kakoe W3 HUX U MoYeMy
3AIIMIIAET JKEJIE30 OT KOPPO3UH, a KAKOE HE 3aIUIIaeT?

OnbiT 3. MeTonbl 3amuTthl 0T Koppo3uu IlpodeccnoHalibHO-OpHUEHTHPOBAHHOE
3aJIaHHe.

3.1. 3ammTa MeTamia OT KOPPO3UH C MOMOIIBIO TPOTEKTOPA.

B nBe mpoOupku c pa30aBICHHBIM PACTBOPOM YKCYCHOM KHCJIOTHI MpHUOaBHTE
HECKOJIbKO Kamelb pacTBopa Hoauaa Kaimusg. B oAHy M3 HHUX OIYCTUTE MOJOCKY
CBHUHIIA, a B IPYTYIO — MOJIOCKY CBUHIIA C 3aaTOW B HEW rpanysion nuHka. OTMEThTE,
B Kakod mpoOHMpKE paHbIIE TMOSBISIETCS MaJopacTBOpUMOE coenuHeHue Pbl,,
OOBSICHUTE TIPUUYMHY €ro TMOsBJCHUS B pacTBope. Hamummure ypaBHEHHE
B3aMMO/JICHCTBUS CBHUHIIA C YKCYCHOM KHCIJIOTOM, HAPUCYWUTE CXEMY KOPPO3HMOHHOTO
raJIbBAHUYECKOTO MHUKpO3JIEeMEHTa. Hamuimmre cXeMbl aHOJHOTO M KaTOAHOTO
MPOLIECCOB. YKaXUTE, KAKyI0 pOJib BBIMOJHSET MpHKaTasi K CBUHILYy IpaHyJia IMHKA B
Ipolecce KOppo3uu CBUHIIA.

3.2. 3ammTa MeTamia OT KOPPO3UH XUMHUYECKUM MaCCUBHPOBAHUEM.

OuucrtuTe IBE CTaldbHBIC JIACTUHKU HaXJayHOUW Oymaroil u ofHy U3 HUX Harpeure
70 TIOSIBJICHUSI CJIEJIOB «IMOOEXKATOCTH» (T.€., CIEIOB OKCHIHOW TUICHKH). 3aTeMm
HaHecutTe o kamuie pactBopa CuSO4 Ha o0a oOpasna. HaGmomaiite. [lo ckopocTu
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MOSIBJICHUSI TEMHOTO TISTHA Ha 00paslax OIEHWTE 3allUTHBIE CBOWCTBA OKCHIHOU
ruieHkHu. COCTaBbTE YpaBHEHUS MPOUCXOASIIIUX PEAKITUH
[To xomy pabOTHI 3aMOTHATE TAOIUILY U CAETANTE BHIBOJIBI.
KoHTpoJIbHBIE BONPOCHI.
1. IlpuBenuTe MpUMEPHI Ta30BOI KOPPO3UU METAIIIOB.
2. CkJienaHbl IBa MeTallIa. YKOKUTE, KAKOW U3 METAJIOB TIOABEPracTCsl KOPPO3UU:
a) Mn — Al; 6) Sn — Bi.
3. Kakne w3 HmKeNmepeuncaeHHBIX METAJIOB BBITIONHSAIOT JUIsl CBHUHIIA POJIb
katogHOTo MOKphITHs: Ti, Mn, Ag, Cr ?
4. CocTaBbTe CXeMy KOPPO3WHWHOTO DJIEMECHTA W HAMWIIHNTE YPaBHCHUS PEAKIIUH,
MPOTEKAOIINX TPH HAIWYUU TIOBPEKICHUN CBUHIIOBOW OOOJOYKH CTaIHLHOTO
Ka0eJIsl TOA3eMHON JIMHUY TOABEACHHUS K MHOTOATAKHOMY JIOMY.

JIABOPATOPHASA PABOTA Nel5

HasBanue pa6orsi: [IpoBenenue peakiuii mo oOHapyXEHUIO YIJiepoa U BOJ0poa
B OPraHUYECKUX BEIIECTBAX.

Hean padoTbi
1. IlpoBecTn peakiuu, NOATBEPXKAAIONIME HAIMYMUE YIJepoJa U BoJopoAa B

OpraHUYECKUX BEIECTBAX.
2. Hammcatb ypaBHEHUs BBITIOJIHEHHBIX PEAKIIHA.

Peaktusbl: CaxapHblii necok, xjie0, okcua menu (1), uzBectroBast Boja, nmapaduH,
MEIHBIN KyIIOpOC.

Oo6opynoBanue: IllTatuB ¢ npodbupkaMu, JOKeUKa JJIsl COKUTAHUS BEIIECTBA, CyXOe
roprouee, CIuyku, acoecToBas ceTka.

Pesyabrarsl:

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

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

3HAHMSI: COCTaB MOJIEKYJI OPraHUYECKUX BEIIECTB;

YMEHHUS: TPOBOJUTH JaOOPATOPHBIM OKCIEPUMEHT IO OIpPEACIICHUI0 COCTaBa
OpraHUYECKUX BEILECTB.

Xoxa padoThi:

Omnpit 1. Onpenenenue yriaeposaa npodbor Ha OOYTrIMBaHKUE W HA BBIICICHUE KOMOTH
[IPU TOPEHUH.

Ha noxxeuky jyisi COKMTaHHsl BELIECTBA IMOJOXKHUTE KyCOuek XJjieba M HarpeuTe Haj
maMeHeM. OOyTiuBIIIasICS Macca YepHOro xjeda — yriiepo.

Ha noxeuky 1jsi C)KUTaHMsl BEIIECTBA IMOJOXKHUTE Kycodek mapaduHa, BHECUTE B
mamMsi. KonoTs, BeIICISIONIASACS TPU TOPEHUHN — YIIIEPOI. 3alUIIUTE HAOII0ICHHUS.

OnpiT 2. OnpeneneHue yriepojaa W BOJIOPOJia COXIKEHHEM BEIIECTBA ¢ OKCUIOM
meau (11).

[IpuroToBbTE CMECHh M3 XOPOIIO PACTEPTOrO caxapa M MOPOIIKOOOPa3HOTO OKCHA
menu (II), B3sitoro B m30biTKe. [lomecture cmech B mpoOupky cioem 0,5 cm. VY
OTBEPCTHUSI TTPOOUPKU TMOMECTUTE PBHIXJIBIA KOMOYEK BaThl C HAHECEHHBIM HAa HETO
06e3BogHbIM cylb(atrom Meau. BceraBpTe B MpoOuMpKy MPOOKYy C Ta300TBOJAHOU
TpyOKOM, KOHEI] KOTOPOW OMyCTHTE B JPYryl0 MPOOMPKY C H3BECTKOBOW BOJOM
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(5mn). IIpubop ykpenure B mTaTUBE, U MOMOTpElTe cMech B mpoOupke. Korna B
OPUAETE K 3aKIIOYCHHIO, YTO PEAKLMs 3aKOHUYMJIACH, BBIHBTE M3 U3BECTKOBOM BO/IbI
KOHEI[ Ta300TBOJIHOM TPYOKH U MOCJIE 3TOr0 MPEKPATUTE HATPEBAHHUE.

JlaiiTe mpuOOpy OCTBITh, MOCIE YEro paz0epuTe €ro U pacCMOTPUTE PE3YJIbTAThI
peakuuu, OTMETUB, NPOM3OIUIA JU HU3MEHEHUS C caxapoM, OKCHJIOM MEIU U C
M3BECTKOBOM BOJI0M? OnuimnTe U 00bICHUTE MPUUUHY ATUX W3MeHeHul. CocTaBbTe
ypaBHeHHs peakuuu. CrenanTe BbIBO, CBUAETEIBCTBYIOT JIM MPOILIEAIINE PEAKIIUU O
TOM, YTO B COCTAB caxapa BXOJAT yIIepo] U BOAOPO/ U IOYEMY.

[To xoy pa®OThI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOBI.

KoHTposbHbIE BOIIPOCHI.
Pemnre 3anaun.
5. Haiitm monekynspuyo (Gopmyny BemecTBa, comaepkamero 81,8% yrmepona u
18,2% Bomopona. OTHOCHUTENBHAS ITIOTHOCTH BELIECTBA 10 a30Ty paBHa 1,57,
6. Haiitu monekynsapHyo GopMyny MpeaesbHOTro YIIEBOJOPO/a, MaccoBasl JOJs
yrmepoaa B kotopom 83,3%.

JIABOPATOPHAS PABOTA Nel6

Ha3Banme padorbl: Pacno3HaBaHK€e M1acTMAacC U BOJIOKOH

esu padoTbI
1. M3yuuTh CBOMCTBA IJIACTMACC U BOJOKOH.

2. 3Has CBOMCTBA, MPOBECTH PACIIO3HABAHME JIACTMACC U BOJIOKOH.

PeaktuBbl: HaGopsl miactMacc U BOJIOKOH, all€TOH, KOHIIEHTPUPOBAHHbBIE CEpHAs
KHCJIOTA M a30THAS KUCJIOTA.

O06opynoBanue: llItaTuB ¢ mpoOMpKaMu, JIOKEUKA JIJIs1 CKUTAHUS BEIIECTBA, CyXO€
roproyee, CIuYku, acoecToBas ceTka.

Pesyabrarsl:

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

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

3HAHMSI: COCTaB M CBOMCTBA IIACTMACC M BOJIOKOH;

YMEHMSsI: TIPOBOJIUTH JA00PATOPHBIN AKCIICPUMEHT I10 PACIIO3HABAHUIO IIACTMACC U
BOJIOKOH.

Xoxa padoThI:

Ilpumeuanue: nipu NpoBEICHUN PaOOTHI MOJB3YUTECH MPUIIOKEHUEM 2 (Tabaunen
1,2)

OmnmiT 1. Pacnio3HaBaHue mjaacTMace.

Ncnonb3yst Tabinily, MOBTOPUTE CBOMCTBA MOJMATHIICHA U TTOJIUCTUPOJIA. 3alUIITUTE
YpaBHEHUS PEaKINil MOJTYyYEHUS ITUX MTOJTUMEPOB.

Pacnioznanite 3T 1mactmaccsl. Pacrno3HaBaHuMe miacTMace ClieAyeT HayaTb C
BHEIITHETO OCMOTpa, a 3aTeM IIepeuTH K HCCICAOBAHUIO WX OTHOIICHUS K
HArpeBaHUIO W TOPEHHIO. [I0TOM HCHBITHIBAIOT JECUCTBUE HA HUX PACTBOPHUTEJIEH.
YKaXute XapakTepHble MPU3HAKY MOJTUATUIICHA U TIOJIMCTHUPOIA.

OnpiT 2. Pacnio3HaBaHue BOJIOKOH.
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Hcnonp3ys Tabnuily, MOBTOPUTE CBOMCTBA BOJOKOH. BaM naHbI XJIOMOK, BUCKO3a U
mepcerb. Pacno3HaiiTe 3TH BOJNOKHA. Pacro3HaBaHuE BOJIOKOH HAYMHAKOT C HX
CkUranus. IIpy 3TOM IIPOCIIEKUBAIOT, C KAKOH CKOPOCTBIO IPOUCXOIUT TOPECHHE,
UCCIIENYIOT 3amax IMPOAYKTOB TOPEHHs. 3aTEM IPOBEPSAIOT IECUCTBUE HAa BOJIOKHA
KHCJIOT W PACTBOPUTENICH. YKAKUTE XapaKTEPHbIC INMPU3HAKU XJIONKA, BUCKO3bI U
LIEPCTH.

ITo xoty pabOTHI 3aM0IHUTE TAOJUIY U CAETANTE BHIBOBI.

KoHTposibHBIE BONIPOCHI.
JlaiiTe KmaccuuKaIiio BOJIOKOH.
Jaiite knaccupuKauio miacTMacc.
YeM HCKYCCTBEHHBIE BOJIOKHA OTIIMYAIOTCSI OT CUHTETHYECKUX ?
Yem nmaxHyT OpU MOIKUTAHUU XJIOMYATOOYMaKHbIE HUTH?
Jlatb ompeneneHHEe MaKpOMOJEKYJbl, JJIEMEHTAPHOIO 3BEHA M CTEIECHU
nosuMepusanyy. Kak BiIMseT BeIWYMHA MOJIEKYJISPHOM Macchl Ha CBOMCTBA
BBICOKOMOJIEKYJISIPHBIX COEAMHEHU?
6. UYeM peakuuu NOJIMKOHAECHCALUU OTIMYAIOTCS OT PEAKLUI MoIuMepu3auu?

o0 E

JIABOPATOPHASA PABOTA Nel/

Ha3zBanue padorsi: VccieqoBanre CBOMCTB CIIUPTOB U albAETHIOB

esu padoTbI
1. W3yuuth pu3nueckue CBOMCTBA AITUIOBOIO CIIUPTA U TIIULEPHUHA.

2. IIpoBecTu KauyeCTBEHHYIO PEAKIIMIO HA MHOTOATOMHBIE CITUPTHI.
3. TIpoBecTr KaueCTBEHHYIO PEAKIIMIO Ha aJIbICTU/IBI.
4. HanucaTh ypaBHEHHSI BBIIIOJTHEHHBIX PEAKIUH.

PeakTuBbI: DOTUIIOBBIN CIUPT, CEpHAs KHUCIOTa, IIUIEPUH, PAcTBOPHI cyibdara
meau (I1) u rugpokcuaa Harpus, popmanuH, HUTpaAT cepedpa (2% pacTBop), aMMHUAK,
BOZA.

Oo6opynoBanue: IlltaruB c mpoOupkamu, MeaHash TOBOJIOKA (CIUpalib), CyXOe
roprodee, ClimYKu, acOecToBas CeTKa.

Pesyabrarsl:

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

npeomemmnuwie: 11P6 02, ITP6 04, ITPG 05, ITP6 07, TTP6 08;

3HAHMSI: CBOMCTBA CIIUPTOB U aJIbJACTHU/IOB;

YMEHHsI: COCTaBJIATh YpPaBHEHUS pEaKiMii, XapaKTEepHBIX JUIsi CHUPTOB U
aJbJCTUIOB.

Xoa padoTbi:

OmnbiT 1. PU3MYECKHE CBOMCTBA ATUJIOBOTO CIUPTA U TJIUIIEPUHA.

Hanelite B oHYy mpoOMpPKY HEMHOI'O STUJIOBOTO CIHUPTA, a B JAPYTYH0) HEMHOTO
rimiepruHa (oOpatute BHMMaHHE Ha €ro Bs3KocTh). JloOaBpTe B 00€ mMpoOMpKU
HEMHOTO BOJbl. OOpaTUTe BHUMAaHHE HA PAaCTBOPEHUE CHUPTOB B Boje. Omuimre
(u3MYecKue CBOMCTBA ATHIIOBOTO CIIUPTA U TIIHIICPUHA.

OnpiT 2. XMMUYECKHE CBOMCTBA ATUIOBOTO CIIUPTA.

2.1. OxucneHne cnupTa B allbJIeTUI.
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Haneiite B mpoOupky 0,5MJ1 3TUIOBOrO CIUPTA U MOTPY3UTE B HETO PACKAJICHHYIO
MeHyIo cnupaib. OOparutre BHUMaHUE Ha TOSBJICHHE 3amaxa albJerujaa u
BOCCTaHOBJIEHHE MeAu. OMNBIT MOXHO TOBTOPUTH HECKOJIBKO pa3, OIycKas
pPaCKaJICHHYI0 MEJHYIO IMPOBOJIOKY B CHHUPT. 3anuiuudte HaOmrofeHus. Hamummre
ypaBHEHHUE PEAKIMU TAHOJIA C OKCHJIOM MEIH.

2.2. [lonyyeHue TUITUIOBOTO Ydupa.

Haneiite B npoOupKy 1M1 3TUIOBOTO CHUPTA, 100aBbTE CTOJBKO K€ KOHI[. CEPHOI
kucioTel. Crerka Harpeiite. OOpaTuTe BHHMaHHE Ha CHEIU(UYSCKHA 3amax
TUATIIIOBOTO d¢upa. Hamummmre ypaBHEHHE pEaKIUU TIOMYyYEHUS THUITUIOBOTO
adupa U3 3TaHoOIA.

OneiT 3. B3aumoseiictBue rmieprHa ¢ rujapokcugoM menu (II) — kayecTBeHHas
peaKIius Ha MHOTOATOMHBIE CIUPTHI.

B mpoOupky nomectute 2-3 kammu pactBopa cyibdarta meau (II) m 4-5 kamens
pacTBopa rugpokcuaa Hatpus. OOpaTuTe BHUMaHUE Ha BBINAJIEHUE TOJIyOOro ocajika
rugpokcuaa meau (11).

JloGaBbTe B 3Ty MPOOUPKY PacTBOpP MIIMIIEPUHA W THIATENIBHO Mepemeriaite. Yto
npouszonuio ¢ ocaakom? Kak H3MeHWIACh OKpacka pacTBopa? 3alMIluTe
HaOmogeHusi. Hamummure B CTpyKTypHOUW  QopMe  ypaBHEHHUE  pEaKIUH
B3aUMOJICUCTBUS TiMiepuHa ¢ TujapokcuaoM meau (II) m HazoBuTE mMONy4eHHOE
BEILIECTBO.

OnriT 4. KauecTBEHHBIE PEAKIINN HA AJILIETUIBL.

4.1. Peakuus dhopmanbaeruaa ¢ rugpokcuioM meau (10).

B npobupky momecTuTe cHavaia 5 kamenb (opMaanHa, 3aTeM 2 Kalid pacTBOpa
cynbdara menu (II) u 5 kanens 10% pactBopa ruapokcuga Hatpusi. Cpasy HauHHUTE
HarpeBathb, CJEAS 3a IMOCIAEAOBATEILHBIMA HW3MEHEHUSMH, MPOUCXOIS[IIUMHU B
npobupke ¢ ocaakoM. OOpa3yroluicss B KOHIIE PEaKIMH KPACHBIM OCaJ0K HUMEET
coctraB  Cu,O. 3amumumre HaOmoaeHus. Hamummre ypaBHeHHE —peakluu
dbopmanpaeruaa ¢ ruapokcuoMm meau (I0).

4.2. Peakius «cepeOpsHOTO 3epKaiay.

[Ipu mpoBeneHUM OIBITAa CTPOrO COOJNIOAANTE MOCIEAOBATENIBHOCTh M00ABICHMUS
PEaKTUBOB.

B uuctyro cyxyro nmpoOupky nmomectute 2 karm 2% pacTBopa HUTparta cepebpa u
B300MTaliTE, YTOOBI OH XOPOIIO CMOYHJI CTEHKH NpoOupKku. Jlo0aBbTe KaIlIio KOHII.
pacTtBopa amMmmuaka. Eciu mosiBUTCst Oypblii HEMCUE3aIOMIMM 0caloK, 100aBbTe emié
Karullo aMMHuaka. Eciii ocamok Mcue3HEeT cpasy, BTOPYIO Karuiio He Jo0aBisiite, a
BBeauTe 2 Kamm ¢opmanuHa. I[locne 3toro, He B30aNThIBask COAEPKUMOIO, CIETKa
nojorpeiTe, He J0BOAS 10 KuneHus. HaOmionmalite oOpa3oBaHMe Ha CTEHKax
npoOupku Onectsmiero cios cepedpa. Peakius «cepeOpsiHOro 3epkaina» -
XapakTepHasli peakius Ha aJbJeTubl. 3anuiuute HaOmojeHus. Hanwummre
ypaBHEHHUE PEaKIIMU BOCCTAHOBJICHHS cepedpa popMaTnHOM.

[To xomy paboThI 3aMIOJIHUTE TAOJMITY U CHAETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.

OcyuiecTBuTe NpeBpalieHus: (COCTaBbTe ypaBHEHUS coriacHo cxeme). [lonnuimmre

Ha3Banug Bemects. C,H, —» C,H, — C,HsOH — CH;COH
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JIABOPATOPHAS PABOTA Nel8

Ha3zBanue pa6orsbi: VccnenoBanrue CBOMCTB KapOOHOBBIX KUCIOT U UX COJICH.

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

IpUMEPE YKCYCHOM KUCIOTHI).
2. CpaBHUTH CBOICTBA OPraHUYECKUX U HEOPTAHUUECKUX KUCIIOT
3. Hanwucatb ypaBHEHUS BBIIIOJTHEHHBIX PEAKIIUN B MOJIEKYJIIPHOM U HOHHOM BUJIE.

PeaktuBbl: ComsiHas KuCIoTa, THUAPOKCHJ HATpHUs, YKCYCHas KHUCIOTa, IHUHK,
dbenondranens, TakMyc, KapOOHAT KaJbIHs, MBUIBHBIE CTPYKKH.

O6opynoBanue: IlltatuB c mpoOupkamu, Cyxoe roprodee, CIUYKHA, acOecToBas
CEeTKA.

Pesyabrarsl:

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

npeomemmnuwte: 11P6 02, I1PG 04, ITP6 05, ITP6 07, TTP6 08;

3HAHMA: CBOMCTBA KapOOHOBBIX KUCJIOT U UX COJICH;

YMEHHUS: COCTaBISATh YPABHEHUS PEAKIIUM, XapaKTEPHBIX Il KApOOHOBBIX KUCIIOT U
UX COJIEH.

Xoxa paboThi:

Ilpumeuanue: ONBITBI C OPraHUYECKUMU U HEOPTAaHUYECKHUMHU KHCIOTaMH
MPOBOJIUM NAPAJIJIEIBHO.

Omnbit 1. CBOWCTBA YKCYCHOW KUCIIOTHI.

1.1. ITomectute B 2 mpoOMpPKK MO OAHOW TpaHyJe IIMHKA U 100aBbTE B MEPBYIO
MpOOUPKY 2 MJI YKCYCHOM KUCJIOTBI, BO BTOPYIO — 2 MJI COJISTHOM KUCIOThl. OOpaTuTe
BHUMAaHHUE Ha TIOSBJIICHUE MY3BIPHKOB Ta3za B o00eux npoOupkax. 3anuiluTe
HaOmoaeHus. HanummTe ypaBHEHHE peakIMM IUHKA C YKCYCHOM KHCIOTOW M C
COJITHOU KuciioTou. [loanuimmre Ha3BaHus BELLIECTB.

1.2. Tlomectute B 2 mpoOUpKU MO 2 MJI pacTBOpa Imieaoud (THUAPOKCUI HATpHUs),
n00aBbTe B KaXKIYH MNpoOUpKy Karmmo deHondTanenHa. BBenure B TEpBYIO
MPOOHPKY 2 MJT YKCYCHOU KHCIIOTBI, BO BTOPYIO — 2 MJI COJITHOM KHUCIIOThI. OOpaTuTe
BHUMaHHE HAa W3MEHEHUE OKPACKU B 00EUX MpoOHpKax. 3amuIINTe HAOIIOJCHUSI.
Hanumunre ypaBHeHus: npoBeAEHHBIX peakuui. [loanummre Ha3BaHUS BELIECTB.

1.3. [lomecTtute B 2 mpoOUpPKU HEMHOTO KapOOHATa KalbIUs U 0OABbTE B MEPBYIO
NpoOUpPKYy 2 MJ YKCYCHOM KHCIOThI, BO BTOPYIO — 2 MJ COJISHOM KHCJIOTBHI.
BauMarenbHo npoHaOmomaiiTe 3a  MPOUCXOISIIMM  MPOIECCOM.  3alMIINUTE
HaOmoenusi. Hanummre ypaBHEHUs BBITIOTHEHHBIX peakiuu. [loanuimre Ha3BaHus
BEIIECTB.

OnpIT 2. 'uaposu3 mMblia.

Conu cTeapruHOBOM KHUCJIOTHI U IIEJIOYHBIX METAJIJIOB MPEJACTABISIOT COOON Mbla.
Uccnenyem cBoiicTBa MbLIa.

2.1. Haneiite B mpoOupKy 2MJ1 TUCTHUIUIMPOBAHHOW BOJBI, M00aBbTE B HEE OJHY
CTPYXKYy MbIJa M Xopomo mnepememante. OOpatnuTe BHUMaHHUE HA TOSBJICHUE
MYTHOTO pacTBOpa. 3amumuTe HaOmofeHus. Hamumumre ypaBHEHWE peaKIUH
TUAPOJIM3a MbLIA.
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2.2. K nomyuenHomy pactBopy no0aBbTe 1-2 kammm Qenondranenna. Obpatute
BHUMAaHUE Ha OKpacKy pacTBopa. Kakyio cpeny umeer pacTBOp MbLIaA.
ITo xomy paboThI 3aMoTHUTE TAOIHILY U CAETIATe BHIBOIDI.
KoHTpoJIbHBIE BONPOCHI.
1. Kakas BbIciiasi KapOOHOBAst KUCJIOTa BXOAUT B COCTaB MbLia?
2. lloueMy MBLUIOM yMBIBAaThCSI HE PEKOMEHIYETCSI?
3. Yto npeacTaBisaioT co00i CHHTETUYECKUE MOIOIIHE CpeAcTBa?

JIABOPATOPHAS PABOTA Nel9
Ha3zBanmue padorsbl: VcciiemoBanue CBOMCTB MIFOKO3bI, Caxapo3bl, Kpaxmania
Hean padoTsi
1. Jloka3aTh 3KCHEPUMEHTAIBHO, YTO IJII0KO3a 00J1a/1aeT CBOMCTBAMHU
MHOT0aTOMHOTO CIIUPTA U albJerua.

2. UccnenoBaTh u3znueckue CBOMCTBA caxapo3bl.

3. HccnenoBaTh pacTBOPUMOCTH Kpaxmaiia B BOJIe, IPOBECTU KAaU€CTBEHHYIO
pEaKkIuIo Ha Kpaxmadl.

4. HanucaTh ypaBHEHHUsI BBIIOJTHEHHBIX PEAKITUH.

PeaktuBbl: 10% pacTBOp DNIOKO3BI, caxapo3a, Kpaxmaj, pacTBOp THUAPOKCHAA
HaTpusi, pacTBop cyabdara meau (1), cepnas kuciora, Boja, oaHas Boja.

Oo6opynoBanue: IlltatuB c mpoOupkamu, Cyxoe roprouee, CIHUYKH, acOecToBas
CEeTKA.

Pesyabrarsl:

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

npeomemmnsie: 11P6 02, ITP6 04, ITP6 05, ITP6 07, TT1P6 08;

3HAHMSI: CBOMCTBA IJIIOKO3bI, Caxapo3bl U Kpaxmana,

YMEHHsI: COCTaBJISITh YPABHEHHUS PEAKIINI, XapaKTEPHBIX JJI TIFOKO3bI, CaXapo3bl U
KpaxMarlia.

Xoxa padoThi:

OmnbiT 1. CBOWCTBA TIIIOKO3BI.

1.1. O6Hapy>keHHE Y TJIFOKO3bI CBOMCTB MHOTOATOMHOIO CIIUPTA.

[TomecTuTe B poOUpKy 4 Karui pacTBOpa mIejaouu (TUIPOKCUIA HATPHSA) U 2 KaIljIu
pactBopa cynbdara menu (I1). Berpsixaure conepkumoe mpoOUpku 10 00pa3oBaHUS
ocanka. JloGaBbTe Kario, TJIOKO3bl M THIATENbHO mepememaite. OOparure
BHUMaHHE Ha 00pa3oBaHUE PacTBOpPA CUHETO I[BETA, YTO SIBJICTCS XapaKTEPHBIM JJIs
MHOT0aTOMHBIX CIUPTOB. 3amuIInTe HaOMtoJAeHus. Hanuimre ypaBHEHUE peakiuu
IIII0K03bI ¢ TuapokcuaoM Meau (I1). IloanmummTe Ha3BaHMs BEIECTB.

1.2. O6Hapy>KeHHE Y TJIFOKO3bI CBOMCTB aJIbJIETUIOB.

[TonydyeHHslii pacTBOp HarpeBaiiTe B MpOOUpPKE O KUIEHUs, Cclels 3a
MOCJIETIOBATEILHBIMA U3MEHEHHSIMU, TIPOUCXOISIIUMHE ¢ ocaakoM. OOpa3yromnuiics B
KOHIIE pEeaKIUU KpacHbIM ocanok umeeT coctaB Cu,O. JlaHHas peakuusi XxapakTepHa
JUTSL  aNbJCTUIOB. 3amuimuTe HaOmojaeHus. Hammmmre ypaBHEHHWE peaKIuH
BoccTaHoByieHUs ruapokcuaa meau (I1) rmroko3oit. [loanuinte Ha3BaHUS BEIIECTB.

Omnpit 2. CBOWCTBA caxapo3bl.
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BHUMaTEeNbHO paccMOTpUTE KpPUCTAUIbl  caxapo3bl. IlomecTuTe HECKOJIBKO
KPUCTANIOB B IPOOUPKY U J00aBbTe BOJbI. OOpaTUTe BHUMaHUE HA PACTBOPUMOCTD
caxapo3bl. OnumuTe puU3nyecKre CBOMCTBA Caxapo3bl.

OmneiT 3. CBOMCTBa Kpaxmadna.

3.1. PacTBOpeHME Kpaxmasa B BOJIE.

HacekimpTe B mpoOMpKy HEMHOIO Kpaxmania, 100aBbTe€ 2 MJI XOJIOAHOW BOJBI H
xopoiio B30oaTaiTe. OOpaThTe BHHUMAaHHME, YTO KpaxMmajl HE pacTBOpSETCS B
X0JI0HOM Boze. HanelTe B YuCTyr0 NpOOUPKY 5 MJI BOJBI M HArpelTe 10 KUIIECHHS.
Brnielite B mpoOMpKY C KHIISITKOM COAEpKUMOE NepBod mpoOupku. OOpaTtute
BHMUMaHWE Ha oOpa3oBaHME BS3KOTO pacTBopa — Kiekcrepa. Onummre
PacTBOPUMOCTb KpaxMmaja B XOJIOJHOU U ropsyeil BOJe€.

3.2. KauecTBeHHAs peakiys Ha Kpaxmal.

B npoOupKky ¢ oxJakIeHHBIM KIEHCTepoM M00aBbTe KaIUII0 CUIIBHO pa30aBIIEHHOM
HonHolt Boabl. OOparuTe BHMMaHME Ha M3MEHEHHE OKPACKU pacTBOpaA. YKaKUTE
XapaKTEpHbIN MPU3HAK KAUECTBEHHOM peaKIMK Ha KpaxMal.

[To xoty pabOTHI 3aM0IHUTE TAOJUIY U CAETANTE BHIBOBI.

KoHTposbHBbIE BOIIPOCHI.

OcymiecTBUTE MpeBpalleHus (COCTaBbTE ypaBHEHUs coryiacHo cxeMme). [lonmummre

Ha3BaHUs BemecTB. OpMyIIbl BEECTB B YPABHEHUAX MPEACTABUTH B MOJIEKYIISIPHOM

U CTPYKTYPHOM BHJIE.
CsH1,06 — C,HsOH — CH3COOH — CH3COOC,Hs

JIABOPATOPHAS PABOTA Ne20

Ha3zBanue pat6orsl: VccienoBanue CBOMCTB OEIKOB

esiu padoThbI
1. W3yuuTh cBOMCTBA OEJKOB.

2. BBISCHUTH yCTONYHBOCTH OEITKOB MO OTHOIICHHUIO K HArPEBAHUIO U BO3JICHCTBHUIO
PEaKTUBOB.
3. TIpoBectu 1IBETHBIE pEAKIIUU HA OCIKH.

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

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

Pesyabrarsl:

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

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

3HAHMSI: CBOMCTBA U CTPOCHUE OCJIKOB,

YMeHHSsI: TIPOBOIUTH KaU€CTBEHHBIE PEaKIIMKU Ha OCIIKU.

Xoxa pa6oTsi:

Omnwit 1. PacTBOpeHME OETKOB.

[TpurotoBeTe pactBop Oenka. st aTOTO pazbdeiiTte KypuHOE SMI0 M aKKypaTHO
OTHeINTe OCJOK OT KeiITKa. belok momecTuTe B XMMHYECKMH CTakaH, M 3ajehTe
XOJIOJHOM BOJOW, pa3MelIMBas CTEKISIHHOM mnanoykod. OxapakTtepusyite BHI
pacTBOpa SMYHOTO OeJKa.
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Omnpit 2. Jlenarypariusi 6€JIKOB.

2.1. B nmpoOupky HanelTe 2 MJI pacTBopa SIMYHOTrO Oeilka U 100aBbTE HEMHOIO
pactBopa cynbdarta meau (II). ObpaTtuTe BHUMaHKWe HA JIeHaTypaluio Oenka. B uém
OHa MposBIsieTCA? YKaKUTE MPUUUHY JeHATYpaIlUU.

2.2. B npoOupky HanelTe 2 Ml pacTBopa SIMYHOTO Oejika U J100aBbTE€ HEMHOIO
cepHOM KHCIIOThL. OOpaThTe BHUMaHUE Ha BBINAJCHHE OCAJKA. YKAKUTE MPUUUHY
ATOTO SIBJICHUSI.

2.3. B npobupky HaneiTe 2 MJ pacTBOpa sSIMYHOIrO Oenka W Harpeiite. OOpature
BHUMaHue Ha cBEpThIBaHME Oenka. Kak Ha3pIBaeTCs 3TOT mporecc?

OmnbiT 3. I[BEeTHBIE peakii Ha OCJIKHU.

3.1. buyperoBas peakuusi.

Haneiite B mpoOupky 2 mi pacTBopa Oenka, go6aBbTe 1 M pactBopa cyibdara
meau (I1) u 2 M rugpokcuga HaTpusi, Xoporuio B30onTaiite. OdpaTuTe BHUMaHUE Ha
U3MEHEHHE OKpacKh pacTBopa. YKaKUTE XapaKTEepHBIM Npu3HAK OWypeToBOU
peakuuu. Kakue QyHKUMOHaANbHBIE TPYINIBl MOJIEKYJBl O€lKa HUIpalT pojib B
U3MEHEHUU OKPACKHU?

3.2. KcaHTONpOTENHOBAsL PEAKIIHSL.

Haneiite B mpoOupKy 2 M pacTBopa Oenka mpuiieiTe 1 Ml KOHI. a30THOM KHUCIIOTHI
u Harpelte cmecb. OOpaTUTE BHUMaHUE HAa U3MEHEHHE OKPACKH Oca/iKa. YKaXHUTe
XapaKTepHbIA MPU3HAK KCAaHTONPOTEMHOBOM peakuuu. Ha xakue (yHKIMOHAJIBHBIE
IPYIIIBI JAHHAS PEAKLUS SABISAETCS KAYECTBEHHOM?

[To xoy pa®OThI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOBI.

KounTposibHbIE BONIPOCHI.
1. Kakwue cBsI3M y4acTBYIOT B 00pa30BaHUU BTOPUUHOM CTPYKTYpbI Oeika?
2. Kakwue BemecTBa 00paszyroTcs Mpy THAPOIIN3E OSITKOB?
3. Kakwue cBsi3u y4acTByIOT B 00pa30BaHUN MEPBUYHON CTPYKTYpHI Oenka?
4. JIokaxkuTe, 9TO OCIIKH SBIISTFOTCS ITOJTUMEPaAMH.
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HPUJIOKEHUSA

Ipunoscenue 1

Oo6o3navenue| lucnepcuas ¢gasza| Jlucnepcuasi cpeaa Ha3Banue u npumep
r/r ["azoo00paznas ["azo00paznas JlucniepcHas cucteMa He 00pas3yeTcs
KT Kunkas ["a3000paznas A»npo30s: TyMaHBbl, 001aka
T/T Trépnas ["a3o000paznas Aspo30m (ITBUTH, TBIMBI), TTOPOIIKH
'K ["a3000paznas Kunkas I"a30BBIC 5MYJIBCUU U [IEHBI
KK Kunkas Kunxas OMysbcun: HePTh, KpeM, MOJIOKO
T/XK TBépnas Kunkas CycnieH3uu ¥ 30J14: Wi, B3BECh, acTa
I'/T ["a3o000paznas TBépnas [Topuctslie Tena
n KanuispHele CUCTEMBI: KUIKOCTh B
XK/T Kunkas Teépnas
NOPUCTHIX TeJIaX, [PYHT, 10YBA
n .. TBEpAbIE reTEPOreHHbIE CUCTEMBbI: CIIJIABbI
T/T Teépnas Teépnas P p ’
OCTOH, KOMITO3UIIMOHHbBIE MATEPHAIIBI
Ipunoocenue 2
Tabauna 1 PacnosnaBanue miacrmace
IlnacTmacca Baemnue OTHolIEHNE K JleiicTrBue
NPU3HAKHA HATPeBaHUIO, pacTBopuTesiel
TOPEeHHI0
[TonusTunex Msarkuid, [Ipu nHarpeBanum pasmsirdaercs |B amerone, 6eH3one,
MPO3payvHbIH, — MOYKHO BBITSIHYTh HUTH. ['OpuUT | muxiopaTane HE
3JaCTUYHBIH, CUHUM IIJTAMEHEM. pacTBopsieTcs,
YKUPHBIA HA OIIYIIb. CTAaHOBUTCS
PBIXJIBIM.
[HomuBuHMIXIOpUA | MSITKUMN. [Tpu |Ilpu HarpeBanum pasmsryaercs. |B arerone, OeHzosne
MMOHM>)KEHHOMN loputr HeGonpmUM TUTAMEHEM, |HE pacTBopsieTca. B
TeMIeparype o0Opa3ysl 4epHBI IIapuk. BHe |AuxiopaTaHe
TBEpAbIM M XpYIKUWA. |I1amMeHHu racHeT. IIpu ropenuum |HaOyxaer.
YYBCTBYETCS OCTPBIi 3amax.
ITomuctupon Teepapii, xpynkui, (I[Ipu HarpeBanuu pasmsryaercs, |B aleToHe
MOYTH MPO3PAYHBIA.  [JIETKO BBITATUBAETCS B HUTH. Halyxaer.
PactBopsercs B
OeH30l5lIe, KCHJIOJIE,
JUXJIOPITAHE.
[Tomumernnmera- | TBepaplid, [Ipn HarpeBanum pasmsargaercs. |B aleToHe
KpwujaT IIPO3payvHbIN. I'oput xenThIM ¢ cCUHEW KaiiMoi |HaOyxaert.
mIaMeHeM, C  xapakTepHbIM |PactBopsiercs B
MOTPECKUBAHUEM, OeHzone, Ou- H
pacrpocTpaHnss crenuuueckuil |TeTpaxyiopITaHe.
3arax CJI0KHBIX d(UPOB.
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Tao6auna 2 PacnozHaBaHue BOJIOKOH

BosaokHo Cxuranue HeiicrBue HNOs HeiictBue HeiictBue
H>S0, aleToHa

Xnonok |[opur OvicTpo ¢ 3amaxom |PactBopsiercs, PacTtBopsiercs 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  pacThpaercs B
MMOPOIIOK.

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

HOE AaokeHor Oymaru. Octarores |00pa3yss OecuBeTHBIN |HaOyxaer U |pacTBOpsieTcs
ClIeJIbl. pacTBop pacTBopsieTcs

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

JlaBcan l'opur xonTsammm miameneM, |He pactBopsercs PactBopsiercs He
oOpasyer TBEPJIbIi pacTBOpsieTCs
OnecTAmMiA MapuK TEMHOTO
LIBETA

Kanpon |[lnaButcsa, oOpa3ys temubiii |PacTBOpsiercs, PacTtBopsiercs, He
OJiecTAImuiA mapuk. |00pazys OeclBETHBIN |00pa3ys pacTBOpSIETCS
UyBCcTByeTCSI ~ HENPUATHBIA |pacTBOP. OeclLIBETHBII
3anax pacTBop.

IIpunoowcenue 3

ILnoTHOCTDL M NMPOUEHTHOE COACPKAHUEC PACTBOPOB XJI0PpHAA HATPUS.

3
HHOTHOCT;’ *10%, KOHIEHTDA-11Hs HHOTHOCTL*10'3, KF/M3,
Konuenrpauus, % Kr/M, t o/p L, NPH TeMrepaType
IIpU TEMIIEpaType 0
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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