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PEIIEH3USA

Ha METOJIMYECKHE PEKOMEH IAllUU 0 BBIMOIHEHUIO TAOOPATOPHBIX paboT Mo
o011e00pa3oBaTeNbHON TUCIUILIMHE «XUMUS» IS CIIEHUATIbHOCTH
TEXHOJOTUYECKOTO MPOQPUIIS
22.02.08 Metamnypruueckoe Mpor3BOACTBO (TI0 BUaM MTPOU3BOJICTBA),
paspaborannbie mpenojasareneM ['BIIOY «HOxHo-Ypanbckuil rocy1apcTBEHHbIN
TexHu4YecKkui kosuex» Kpupomeeron B.B.

Hacrosmue merogudeckrue pPEeKOMEHIAIMM COCTABJIEHBl B COOTBETCTBUM C
tpedoBanusimu  ®I'OC CIIO no cneunuansHoctu 22.02.08 Meramnyprudyeckoe
MIPOU3BOACTBO (MO BHUIAM MPOM3BOJACTBA) M C YYeTOM pabdodeil mporpammoit
0011e00pa30BaTeIbHON TUCIIUIUIAHBI « XUMHUS).

B ocHoBe 0611e00pa3zoBaTeIbHON AUCIUIUIUHBI « XUMUSD» JICKHUT YCTAaHOBKA Ha
dbopmupoBaHrue y 00y4aeMbIX IEIOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMHUHU B
CO3JJaHUU COBPEMEHHOH €CTEeCTBEHHO-HAyYHOM KapTHHBI MHPa; (HOPMHPOBAHUE
HaBBIKOB UCCIIE0BATEIbCKON paboThl, pa3BUTHE MTO3HABATEIILHOTO HHTEPECA.

Hacrosmue Mmerogumdeckne pekoMeHmanuu paccuutanbl Ha 40 uacoB. Mx
COJICp)KaHWE  OMNpENesieT METANpPEIMETHbIE, TMPEIMETHbIE W  JUYHOCTHBIC
pe3yNbTaThl, BKJIOYAET B ceOsl MepedeHb JIabopaTopHBIX paboT, TpeOOBaHMS K
BBIIIOJTHEHUIO  OTYETOB W  KPUTEPUM  OLICHUBAHUS, COACpKaHUE  padoT,
PEKOMEHIYEMYIO JIUTEPaTypy.

[IpencraBiieHHBIN TEPEUCHb BKIIIOYAET paOOThI, MOCBAIIEHHBIC OCHOBAM XUMHUHU
JTUCTIEPCHBIX ~ CHCTEM, M3YYCHUIO OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX U
OpTraHUYECKUX BEIIECTB, BAXHEUIINX XUMHUUYECKUX MPOLECCOB, a TAKXKE H3YUEHUIO
TPYII NPUPOAHBIX U CUHTETUYECKUX TTOJTUMEPOB.

[IpencraBnennble 1a00OpaTOpHBIE PAOOTHI SABJISIOTCS OJHOW U3 (GOPM TEKYIIETO
KOHTPOJIS, TIO3BOJISIIOT 3aKPENUTh U IPOBEPUTH OCHOBHBIE MOMEHTHI COJIEPHKAHUS
oOyuenus. CrenyeT OTMETUTh NPO(EeCCUOHATBHYIO HAMpPaBIEHHOCTh pPadoT,
CBSI3aHHYIO C TEXHUUYECKUM MpoduiieM oOydeHHUs.

MeTtonuueckre peKOMEHAAIMH TI0 BBHIMOJHEHUIO JTAOOPATOPHBIX pabOT MOTYT
OBITH PEKOMEHIOBAHBI I U3y4eHUs 0011e00pa30BaTeNbHON JUCITUTUTMHBI « X UMUSD)
JUIS  CHEIUAIbHOCTH TexHojornueckoro mpodmias 22.02.08 Meramryprudeckoe
MIPOU3BOJICTBO (110 BUJIaM MPOU3BOICTBA).

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
cnenuasibHocTH  22.02.08  Mertautyprudyeckoe  MpOW3BOACTBO (MO BUAAM
IPOU3BOJICTBA) TEXHOJIOTMYECKOro0 MpoQuisi, YYacTBYIOUIEH B pealu3aluu
®enepanpHoro npoekra «IIpodeccuonanurer.

JlabopaTopHbIe 3aHATHUS SABISIOTCS BaXKHBIM 3JIEMEHTOM 001€00pa30BaATEIbHON
TUCITUIUIMHBL. B Tiporiecce BBIMOMHEHUS JTa0OpaTOPHBIX paboT, oOydarommecs
CUCTEMATU3HPYIOT U 3aKPEIUIAIOT MOJTYYEHHbIE TEOPETUYECKUE 3HAHUS, PA3BUBAIOT
UHTCIJICKTyallbHBIE M MPO(PECCHOHANbHBIE YMEHHs, (QPOPMHUPYIOT DJIEMEHTHI
KOMIIETEHIINI Oy TyIUX CIIEeNUaIiuCcTOB.

PabGoueit mporpammoii  00111€00pa30BaTENbHON  TUCHUIUIMHBL  « XHUMUSD»
npenycMoTpeHo BeinoigHeHue 20 1abopaTopHbIX paboT, KOTOpHIE HAMpaBIICHBI Ha
JOCTHKECHHE CIEAYIOINX LeJei:

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

— ¢dopmupoBaHue y OOydYarOIIMXCS YMEHUW OCYIIECTBIATh IOUCK U
UCIIOJIb30BaHUEe HH(oOpMaIuu, Heooxoaumor miig 3PGEeKTUBHOTO BBITOJIHECHUS
podecCUOHANIBHBIX 3a/1a4, TPO()ECCHOHATHLHOTO U JINYHOCTHOTO Pa3BUTHS;

— ¢opMmHpoBaHHE Yy  OOydYarOlIUMXCsl yYMEHUU  MOATBEPKIATh  3HAHUS
XUMUYECKUMHU OIBbITAMU, AHAJIM3UPOBATh, IMO3HABATh MHOT000pa3ue MNPUPObI
BEIIIECTB, HAKAIIMBaTh (DaKThl JI CpaBHEHUM, 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 TEOPETUUYECKUMU KOHIICTIIUSIMH;

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

— OCO3HAHHE OTBETCTBEHHOCTH OOYYarOMIMXCS CTPOTO COOJIIONATh MEPHI
0e30MacHOCTH Mpu padoTe B JIabopaTopuM, palMOHAIBLHO pPacxXxoJ0BaTh pabouee
BpeMs M XHMHYECKHE PEAKTUBBI B XUMHUYECKOH jabopaTopuu, a TaKKe YMCHHM
OKa3aHMs EPBOM TOMOIIIH;

Boinonnenune n1abopaTopHbIX pabdOT AMCHMIUIMHBL «XUMHUS» O00ECIeUHBAET
JOCTHXKEHUE CIEAYIOIINX PEe3yJIbTaTOB 00yUYEHUS:

JUYHOCMHBIX
— JIP 23 T'oTOBHOCTB K Tpyay, OCO3HAHUE LICHHOCTH MAaCcTEPCTBa, TPYAOIIO0HE;
— JIP 24 TOTOBHOCTh K AaKTHUBHOM JESITEIBHOCTH TEXHOJOTUYECKON U
COLIMAJIbHOM HAINpaBIE€HHOCTH, CIOCOOHOCTh MHUIMUPOBATh, MIIAHUPOBATH U
CaMOCTOSITENIHO BBIMOJHATH TAKYIO J€ATEIbHOCTD;



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 OOpAa30BaHMIO U CaMOOOpPAa30BAHUIO 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 Leau IeaTeIbHOCTH, 3a0aBaTh IapaMeTPhbl U KPUTEPUU UX
JIOCTUKEHUS,

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

MPII 08 crmocoOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbHOMY TOMCKY METOJIOB
pELIECHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS,
MPII 13 ananu3upoBaTh MOJYYEHHBIE B XOJE PELICHHS 3aaud pPEe3yJIbTAThl,
KPUTHYECKHU OIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHECHHUE;

MPII 17 ymeTh NEpEHOCUTh 3HAHHS B IIO3HABATEIBHYIO 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 HCHOJB30BaTh MPEUMYIIECTBA KOMAHJAHOM U

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 genate oco3HaHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh

OTBCTCTBCHHOCTD 34 PCIICHHC.

npeomMemHulx:
— IIP6 01 chopmupoBaHHOCTH MPEACTABICHUN: O XUMUYECKON COCTaBISIONMIEH

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

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

OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKUU DSJIEMEHT, aToM, 3JIEKTPOHHAS
000JIouKa aTOMa, WMOH, MOJEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTEIIEHb OKHUCJIEHUS, XUMUYECKAsl CBA3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
o0beM, yriaepoAHblid ckener, GyHKUMOHANbHAS TpyMNa, paauKkail, U30Mepus,
TOMOJIOTUYECKUM PSAL, YIVIEBOAOPOABI, KUCIOPOACOAEPKALIUE COCAUHEHUS,
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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 SHJOTEPMUUYECKHE, PEAKIIMM MOHHOTO OOMEHa),
pacTBOp, JJIEKTPOJIUTHYECKAS IUCCOLUUALMS, OKUCIUTEIb, BOCCTAHOBHUTEID,
CKOPOCTbh XMMHYECKOW peakliui, XUMHUYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOT0 CTpOoeHHUsi opraHudeckux BemiectB A.M. bytieposa,
TEOpPUSl DJIEKTPOJUTUYECKOW JUCCOLMALMK, nepuoanueckui 3axkoH J[.H.
MenpeneeBa, 3aKOH COXpPAaHEHUsI MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHMA
SI3BIK XUMUH, (AKTOJOTHICCKHAE CBEICHHSI O CBOWCTBAaX, COCTaBE, MOIYICHHUH
1 0€3011aCHOM HCIIOIh30BAHUN BAKHEHIIIMX HEOPTAHUUECKUX U OPTAaHUICCKUX
BEIIIECTB B OBITY U MPAKTUYECKOU 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 OPTaHUYECKUX BEIIECTB, YPaBHEHUS
XUMUYECKUX PEAKIUH, OOBICHATh MX CMBICH, MOJTBEPXKAATh XapaKTEepPHBIC
XUMHYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU H
3alUCAMH YPABHEHUN XUMHUYECKUX PEaKIIHil;

[IP6 05 cdopMHUPOBAHHOCT, YMEHUN YyCTAaHABIMBATH MPUHAJICKHOCTD
M3YYCHHBIX HEOPraHMYECKUX U OPraHUYECKHX BEIIECTB K OMNPEICIICHHBIM
KJIaccaM U TpYyIaM COCANMHEHUM, XapaKTepru30BaTh UX COCTAB U BaKHEUIIIME
CBOWMCTBA; OMpEACNATh BHJbl XMMHYECKHUX CBS3€M (KOBaJICHTHAsl, MOHHAs,
MEeTaJJInYecKasi, BOJOPOJHAs), THUIbl KPUCTAIUIMYECKUX PEIIETOK BEIIECTB;
KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIINH;

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

[1P6 07 chopMHUpPOBAaHHOCTHL YMEHUM MPOBOIUTH PACUETHI MO0 XUMHUYECKUM
dbopMynaMm ¥ ypaBHEHUSIM XHUMHUYECKHX pEaKIUid C HUCIOJIb30BAHUEM
(Gu3NUEeCKUX BEIMYUH, XapaKTePU3YIOIMIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaJbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; MCIOJIb30BATh CUCTEMHbIC XUMHWYECKHE 3HAHUS Il MPUHSITHUSA
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYalIUsIX, CBA3AHHBIX C BEIIECTBAMU U
UX TPUMEHECHUEM;

[1P6 08 cdhopmMUpOBaHHOCTH YMEHUH IJIAHUPOBATH U BBHIMOIHATh XUMUYECKUMA
AKCIEPUMEHT (TIpeBpallleHus] OpPraHWYECKUX BEIIECTB TMPU HarpeBaHUH,
MOJIy4YeHHUE STUJICHA M W3Y4YEHHE €ro CBOWCTB, KaUuE€CTBEHHBIC PEaKIMU Ha
anbACTUABI, KpaxMmal, YKCYCHYI KHCIOTYy; JIeHaTypauus OeJIKOB IMpu
HarpeBaHWM, I[BETHbIE peakiuu OEJIKOB, MPOBOJUTh PEAKIMH HOHHOTO
oOMeHa, OMpeaeNaTh Cpeay BOJHBIX PACTBOPOB, KaUYECTBEHHBIC PEAKIUU Ha
cynb(dar-, kapOOHAT- W XJIOPUA-aHMOHBI, HAa KATHOH AaMMOHHS; pEIIaTh
AKCIEpPUMEHTaNIbHbIE 3a7auun no TemMaM "Metamibl" u "Hemeramns") B
COOTBETCTBUHM C TIPABWJIAMH TEXHHKH OE30MaCHOCTH TpU OOpaIlleHUU ¢
BEIIECTBAMU U J1AOOpPATOPHBIM OOOpPYAOBAaHHEM; TPEICTABIATH PE3YIbTAThI
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XUMHUYECKOTO IKCIEPUMEHTa B (hOopMe 3alucy ypaBHEHUN COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUpOBaTH BHIBO/BI HA OCHOBE 3TUX PE3YJIbTaTOB.

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
MHTEpIIpeTaluy HHHOPMaUU 1 HHPOPMAIIMOHHBIE TEXHOIOTHH,

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 2. 1 BeInonHATH pacyeThl apaMeTpOB TEXHOJIOTMYECKUX MPOIIECCOB

00pabOTKH METAJJIOB JaBJICHUEM, Pa0OTHI 000PYI0OBaHUS, XapaKTEPUCTHK
WCXOJIHBIX 3aTOTOBOK M METAJLIOMPOTYKITUH.
Omnmcanne KaXao0W J1abopaTOpHOM pabOTHI COOEPKUT HOMEp, Ha3BaHHE, IENb

paboThl, TEpeYeHb PEaKTUBOB U O0OOPY/OBaHMS,

dbopMmupyembie B Ipolecce

BBITIOJTHCHHSI PaOOTHI 3HAHUS M YMEHUS, ONMCAHUE aITOPUTMA BBITIOJIHEHHS PaOOTHI,
BBIBOJ U KOHTPOJBHBIC BOIMPOCH (C IICNBIO BBISBUTH M YCTPAHUTHh HEIOUYETHI B
OCBOCHHMH Martepuaia). OT4eT 0 mpojieiaHHoOl padoTe BHITOIHACTCS B TETPAASIX JUIs
1abopaTOpHBIX paboT, KpaTKOEe onKrcaHue paboThl OPOPMIISIETCS B BUJI€ TAOIHIIBL:

Anroputm BBITIOJTHEHUS 51 YpaBHEHUs peaKIuii U BHIBOIbI
HaOJIIOACHUS

Kpurtepun ouennBanus:
— OleHKa «OTIMYHO» BBICTABISICTCA OOydarleMmycs 3a padoTy, BBIIOJHEHHYIO

0e301mn00YHO,

pELICHUN;
— OuneHka «X0opoIIo» BBICTABISIETCS O0yyarouieMycsi 3a padoTy, BBHIIOJHEHHYIO B
[OJTHOM 00BbEME C HeJI0UeTaMu;
— OlweHka «yJOBJIETBOPUTEIBHO» BBICTABISIETCA OOywaromeMmycsi 3a pabory,
BBIMIOJTHEHHYIO B HE MOJHOM o0Bheme (He mMeHee 50% mpaBUIIbHO BBITOJHEHHBIX
3aJaHui OT 001Iero oobeMa padoThl);
— OleHKa «HEYAOBJIETBOPUTEIBHO» BBICTABISIETCS OOydarleMmycs 3a padorty,
BBHITIOJIHEHHYIO B HE MOJHOM oObeMe (Menee 50% mpaBMIIBHO BBIMOIHEHHBIX
3a/laHuii OT 001IeT0 00BbeMa paboThI).

2. IEPEYEHbB JABOPATOPHBIX PABOT

B IOJHOM o00BEME C Y4CTOM palMOHAJIIBHOCTHU BI)I6paHHI>IX

e Koa-

N HaumenoBanue 1a00paTopHoii padoThI BO

padoThI

4acoB

1. CrniocoObl pa3ziesieHnsi TeTePOreHHbIX CUCTEM. 2

2. [TpuroroBneHne TUCHIEPCHBIX CUCTEM U UCCIIEIOBAaHUE UX 9

CBOMCTB.
3. [IpuroroBienune pacTBopa 3aJJaHHON KOHIICHTPAIUH. 2
4, [TpoBenenue peakiuii HOHHOTO OOMEHA. 2
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e } Kou-
paGoTHI HaumeHnoBaHue j1abopaTopHOi padoThI BO
JacoB

5. HccnenoBanue CBONMCTB KMCIIOT, OCHOBAHUM, COJICH. 2

6. ['mnponus comeil. 2

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

8. HccaenoBaHne  OKHCIHTEIHLHO-BOCCTAHOBUTEIBHEIX  CBOMCTB 5
METAJUIOB, HEMETAJIOB U UX COEIUHEHHIA.

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

10. XHUMHUYECKOE PABHOBECHE U YCIIOBHS €r0 CMEIICHUS. 2

11. Uccnenosanue cBOMCTB METAJIOB Y X COEIUHEHUIA. 2

12. | Ilony4yenne, coOupaHue U pacro3HaBaHUE Ta30B. 2

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

14. Koppo3us MeTanioB U METO/IbI 3aIUTHI. 2

15. [IpoBeneHue peakiuii Mo 0OHAPYKEHUIO YIepo/ia U BOJIOPO/ia B 9
OpraHUYeCKuX BEIIECTBAX.

16. Pacno3naBanue miacTMacc ¥ BOJIOKOH. 2

17. HccnenoBanue CBOMCTB CHUPTOB U aJIbJACTHUJIOB. 2

18. UccnenoBanue cBONCTB KAPOOHOBBIX KUCJIOT U UX COJICH. 2

19. HccnenoBanne CBONCTB IJIIOKO3bI, Caxapo3bl, Kpaxmaia. 2

20. HccnenoBanue cBOMCTB OEJIKOB. 2

JIABOPATOPHAS PABOTA Ne 1

Ha3zBanue pa6orbi: CriocoObl pa3eneHus reTepOreHHbIX CUCTEM.
esu padoThi:

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

2. Ilpou3BecTn  pa3meneHWe CMECH, HCTOJb3ys  pas3dudHbIe  CIOCOOBI

(orcraumBaHue, PUILTPOBAHKE, BHITAPUBAHKUE).
PeakTussbl: [loBapeHHas coib, ECOK, BO/A, IPEBECHBIE OMWIKH, KPACUTEb.
OO6opynoBanue: XUMHUYECKHI CTakaH, CTEKJISHHAs TNaloyka, (UIbTpOBajbHAs
Oymara (OymakHblii (GUIBTpP), BOPOHKA, MITATUB, hapdhopoBas yalika, MarHur.
Pesyabrarsr:
memanpeomemnwte. MPIT 02, MPIT 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;
3HAHMSA: CITIOCOOBI pa3/IeNICHUs CMECEH;
YMEHMSI: BBITIOJHATH J1a00paTOPHBIN SKCIIEPUMEHT MO0 Pa3ACICHUIO CMECH.
Xoa padoThi:

Omnbit 1. PacTBOpeHME 3arpsi3HeHHOM coau. OTCTauBaHKE.

PaccmoTpute cMmech conu ¢ neckom. [lonmpoOyiiTe oTaenuTh coiib OT necka. B
CTakaH €O cMecblo Hameilte npuMepHo 20 ma Boabel. CoaepKUMOE CTakaHa
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MEPEMENINBANTE CTEKIIIHHOM NAallOYKOW JI0 pacTBOpeHus conu. Jlanute pacTtBopy
orcrositca. OOpaTuTe BHHUMAaHHE Ha OCEJIAHME YaCTUYEK IMeCKa M YMEHbIICHUE
MYTHOCTH PacTBOpa.

OnbiT 2. PUIBTPOBAHKE.

ByMaxubIii GpUIBTp MOMECTUTE B BOPOHKY M CMOUYUTE BOJOM, pacrpaBbTe €ro,
YTOOBl OH IUIOTHO MPHUMBIKAJI K CTEHKaM BOPOHKU. BOpOHKY BCTaBUTH B KOJBIIO
mratuBa. KoHen €€ NOJKeH KacaTbCid BHYTPEHHEHW CTEHKH CTakKaHa, B KOTOPOM
cobupaercs OTHUIBTPOBAHHBIA 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[lepememiaiite BemectBa ImmarenaeM. YTo Bbl
HaOJIroAaeTe NMpu ACHCTBUU MarHuTa Ha MOJTYYEHHYIO CMECh?

[ToxymaiiTe, Kak MOYKHO pa3JeIuTh 3Ty CMECh, €CIIM OTCYTCTBYET MArHur.

OnpiT 4. OTCTanBaHUe.

ITomecTuTe cMECh IeCKa U IPEBECHBIX ONWIOK B BOJY, Pa3MEIIaiTe CTEKISHHOM
Najgoukou. J[ns pazneneHus MOMYYMBIIEHCS CMECH IOAOKIUTE HEKOTOPOE BpEMH,
noka 0osee TsKENbIE YaCTULBI HE OCSIYT Ha JTHO, @ MEHee TSHKENbIe He coOepyTes Ha
ITOBEPXHOCTHU BOJBL. AKKYpaTHO CHUMUTE C MIOBEPXHOCTH BOJIBI BCIUIBIBIINE OIUJIKH,
a OCTaBIILYIOCS BOJlY CIICHTE.

[To xomy pa®OTHI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOIBI.

KoHTposbHBIE BONIPOCHI.

JlariTe onpeneeHust TOMO- U T€TEPOT€HHBIM CUCTEMAM
[lepeuncaure METONBI pa3aeiaeHUsl TETEPOTEHHBIX CMECEN
HaszoBure npruMepsl TOMOTEHHBIX CMECEN
[IpuBeauTe npuMepbl reTepOreHHbIX CMecel
[Ipennoxxkure cmocoObl pas3eseHus cMecu a) OCH3WHA U BOJbI, 0) MOBapEHHOU
COJI ¥ BOJIBI

AR

JIABOPATOPHAS PABOTA Ne 2

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

1. [IlpuroroButh cycneH3WtO0 KkapOoHaTa Kajbllus B BOJE, U3YYUTh €€

YCTOWYMBOCTD U (ha30BBIN COCTAB;

2. O3HaKOMHUTKCS ¢ 00pas3mamMH JAUCTIEPCHBIX CHCTEM (TICHBI, IMYIbCHH, TBEPIbIC
reTepOreHHbIE CUCTEMBI), ONPEAEIUTH X (a30BBIA COCTAB.
PeakTuBbi: KapOoHar kanbius, Boaa, MbLI0, MOJIOKO, xjopu xkenesa (III), cruiassl.
Oo6opynoBanue: llItatuB, mpoOUpPKHU, IEpKaTEIb.
Pesyabrarnl:
memanpeomemnuwie. MPIT 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;
3HAHUS: TPUMEPHI TUCTIEPCHBIX CUCTEM,;
YMEHHUSI: ONPENIEeTISATh JUCTIEPCHYIO (Pa3y v TUCTIEPCUOHHYIO CPETy.
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Xon padoThI:
Omnmit 1. ITonmydenne cycneH3un KapOoHaTa KaJIbIMs B BOJIE.

B dapdopoBoii cTymke TIIATEIRHO Pa30TPUTE KYyCOUEK MeJla J0 TOHKOIO
nopoika. BHecute B mpoOUpKy HEMHOTO M3MEJIbUCHHOTO IMOPOINKa, NpuiiehTe 4-5
MJI BOJBl M HECKOJBKO pa3 »SHEPrUYHO BCTPAXHUTE NpoOupky. OTMeThTE
PaBHOMEPHOE paclpeIesICHUE MOPOIIKa Mejla Mo BceMy o0beMy cpenbl. [loctaBbTe
npoOMpKYy B INTATUB U HAOJIIOJAMTe Yepe3 HECKOJIbKO MHHYT PacCIOCHHE
ITOJIyYE€HHOU CYCIICH3UU.

Kakue cucrtempl Ha3piBatOT cycrneH3usiMu? UTo sBIISIETCS B JAaHHOW CYCHEH3UHU
aucrepcHoi (ha3oi, TucrepcHoi cpeaon?

OmngpiT 2. O3HaKOMIIEHHE ¢ 00pa3llaMU JUCIESPCHBIX CHCTEM.

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

MeTaNInYecKasl IJIACTUHA — TBEP/IbIE T€TEPOTreHHbIE CUCTEMBI (CIUIaB).

[Tonb3ysice npunosicenuem 1, onpenenure B AaHHBIX JUCHEPCHBIX CHUCTEMaX
arperaTHoe COCTOSIHUE AUCTIEPCHOM (ha3bl U TUCHIEPCHOM Cpeabl.

[To xony pabOThI 3aMOAHUTE TAOIUIY U CAETANTE BHIBODI.

OmneiT 3 [losyueHue 30715 U €ro KaYeCTBEHHAs XapaKTepUCTUKA.

[TosryuuTe rupo30mb. s 3Toro B unctyro kosnly k 50 M1 Bojbl, HAarpeTou 10
kuneHuss no6aspTe 1 Mi HacelmeHHoro pactBopa FeCls. Ilocneanmii pactBop
MPWIMBANTE MO KAIUISIM M IPH MHTEHCUBHOM IEPEMENTMBAHUN COAEPKUMOIO KOJIOBI.
[Ipu3HakaMu TONy4eHUS! 3075 SBIIAIOTCS H3MEHEHUE LBETa pacTBOpa, MOJHOE
MCYE3HOBEHHE OKPACKH HCXOJHBIX BEIECTB, OMNAJIECLUECHLMS WM HEOOJbIIOEe
MTOMYTHEHHE.

HccnenyiiTe nosy4eHHbIA 30516 IPHU Pa3HbIX CIOCO0aX PACCMOTPEHUS:

- B MIPOXOJSILEM CBETE, T. €. B HAIPABJICHUH HAa UCTOYHUK CBETA, HAI[pUMEP Ha
OKHO; - B paccesHHOM CBE€Te, T. €. MpU OOKOBOM OCBEIICHHUHU, MEPIECHAUKYIIPHOM
HAIpaBJICHUIO paccMOTpeHus 3o0ya. OtTmerbre, HAOMIOAAIOTCS JIU  SIBJICHUSA
OMAJICCLICHIINU, SIBJSICTCS JU 30Jb MPO3PAYHbIM, CIA0OMYTHBIM WM MYTHBIM,
UMEIOTCS JIM B3BEIICHHbIE YacTUIbI B oOOBeME 30J8 WIM M[pOoU30IIIa HX
ceUMEHTAIMs. YKaXUTe IBET 30J5, 0OpaTuTe BHUMAaHWE HAa WHTEHCUBHOCTH
OKpPaCKH U U3MEHEHUS B LIBETE MPU Pa3HBIX CIIOCO0AX PACCMOTPEHHS.

KoHTpoJibHBIE BONIPOCHI.

1. [lpuBeauTe TpU TmpuUMEpa JUCHEPCHBIX CUCTEM (HE PACCMOTPEHHBIX B
1a00paTopHOM paboTe) ¢ yKa3aHUEM arperarHoro COCTOSTHUS AUCTIEpCHOM (a3bl u
JIVCTIEPCHOM CPEIbI.

ITouemy 30516 MOXKHO Ha3BaTh AUCIEPCHOM CUCTEMON?

Yem 30516 OTIIMYAETCS OT Tensi?

4, KakuMu METOJaMU TMOTY4YaoT TUCTIEPCHBIE CUCTEMBI?

W™

JIABOPATOPHAS PABOTA Ne 3
Ha3zBanue pabdorsi: [Ipurorosnenue pacTBopa 3aIaHHON KOHIIEHTPAIIUHU.
eau padoThi:
1. HayuuTbcst COCTAaBIATHh PACTBOPHI JTFO00M KOHIIEHTPAIIHH;



2. HayuuTbcs pemaTh 3a7a4u M0 HAXOXKISHUIO MacCOBOH JI0JTH, MAacChl
pacTBOpa, paCTBOPUTEINS U BEILIECTBA.
PeakTuBbi: CaxapHblii IE€COK, BOJIA.
Oo6opynoBanue: Bechl, pa3HOBECHI, CTEKIITHHBIN IIMIIMH]IP, KOJ0a.
Pe3syabTarnbl:
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;
3HAHMSA: CIOCOOBI BBIPAKEHHUS COCTaBa pacTBOPA,;
YMEHHUSI: pEIIaThb pAaCUETHhIE 33Ja4d Ha ONPEACIECHWE MACCOBOM  JOJIH
PacTBOPEHHOTO BEILIECTBA.
Xoxa pa0oThI:

OIIBIT 1: IIpuroroBiaeHue pacTBOpa caxapa MO HMCXOJHBIM Macce BEUIECTBA U
00BEMY PacCTBOPUTEIIS.

OTMepbTe MEPHBIM HUIUHIAPOM S50 MII AUCTUIUIMPOBAHHOM BOJIBI U BIIEUTE €€ B
KOHHUYECKYIO KOJIOOUKY EMKOCThIO 100 MiL.

YaitHyto JI0XKYy caxapHOTo necka (WM JABa KyCO4Ka) B3BEChTE Ha JIA0OPATOPHBIX
BECax, 3aT€M IMOMECTUTE €ro B KOJOOYKY C BOJIOM M MEPEeMEIIMBANTE CTEKISTHHON
MMAJIOYKOM JI0 MOJIHOTO PAaCTBOPEHMUSL.

Tenepp mnpucrynante K pacu€éTHOM 4acTh. BHauane paccuuTaiTe MacCOBYIO
JI0JII0 caxapa B pacTBope. HeoOXoauMblil JaHHBIE Y Bac €CTh: Macca caxapa, 00bEM
BOJIbl, IJIOTHOCTh BOJBI IPUMUTE paBHOM 1 r/mi1.

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, UCTIOJIb3YSl N3BECTHBIM BaM COOTHOIICHUS:

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

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

[Tockonbky caxap coctrouT Ha 99,9% wu3 caxaposbl, uUMeroUUi GHopMyry
C12H2,01; , TO BBI JIETKO paccuMTaeTe MOJISIPHYIO MacCy caxapa M 3aTeM Hahaere
YHCJIO MOJIEKYJI caxapa B MOJy4eHHOM BaMM PacTBOpE.

OIIBIT 2: IIpuroToBiaSHNE pacTBOPA COJIU 3aJaHHOM KOHIICHTPAIIHH.

[TpurotoBrTe 15%-HBII pacTBOpP MOBAPEHHOU COJIU.

Jlns aTOoro cHavayia BBIOGPHTE IPOM3BOJIBLHO MAacCy pacTBOpa, pPacCUUTAMUTE
MacCy BEIIECTBA, 3Hasi MACCOBYIO JIOJIO, 3aTEM BBICUMTANTE MACCY PACTBOPUTEIA U
TOTOBBTE PacTBOP.

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

KonTposbHbIE BOIIPOCHI.
1. Pemmts 3ama4y Ha onpeAeieHUE MAaCCOBOM JI0JIM PACTBOPEHHOIO BEIIECTBA
(KapTOUKy C 3aJIaHUEM TIOJIYYUTh Yy TIPENOIaBaTeis).

JIABOPATOPHAS PABOTA Ne 4
Ha3zBanue npakTtuyeckoii padorsi: [IpoBeaenue peakiuiit HOHHOTO 0OMEHA
esu padoThi:
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1. Onpenenuth ycinoBHs NPOTEKAHUS PEAKLIMI HOHHOTO OOMEHA 10 KOHIIA;

2. BBINOIHUTD peakiiMi HOHHOTO OOMEHa.

3. Hanmcath MoJnekynasipHble U HOHHBIE YPABHEHUS BBITTOJIHEHHBIX PEAKIIHM.
PeakTuBbl: pactBophl: xyopuna sxene3a (III), xapOonar HaTpus, cyinbdar Meu,
XJIopua 0apusi, cepHas KUCIO0Ta, TUIPOKCHUL HATpHsl, GeHOoI(DTaTCHHOBBIN.
Oo6opynoBanue: [llTarus, npodbupku, nepkareis.

Pe3syabTarnl:
memanpeomemnste. MPI1 02, MPII 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemnuwie: 11P6 01, I1P6 04, ITPG 07, TTPG 08;
3HAHNS:
— OCHOBHBIE MTOJIOKEHUS TEOPUHU IEKTPOJUTUUECKON TUCCOUALNN;
— YCJIOBHSI MPOTEKAHMsI peaklMii HOHHOTO OOMEHa /10 KOHIIA;
YMEHHS: COCTaBJISATh YpPaBHEHHUS pPEAKIUHA HOHHOrO OOMEHa B MOJEKYJISPHOU H
HOHHOM (opme.
Xoa padoThI:

OnpiT 1. Peakiuu, npoTekaroiiye ¢ 00pa3oBaHUEM OCaIKa.

K 1-2 mn pactBopa xiopuaa Oapust qo0aBUTh 1-2 MIJI pacTBOopa CEepHOM
kucyoThl. [Iponabmionaiite BeinagaeHue 0€I0ro rycToro 0caaka.

K 1-2 mn pactBopa xnopuna >xenesa (II1) mobaButs mo xarwisim 1-2 mut pactBopa
ruapokcuaa Hatpusa. Kak msmensercs usetr pactBopa? Ilponabmrogaiite BoimajacHUE
Oyporo XJonbeBUIHOTO 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.

Hanummure ypaBHEHHMS BBINOJHEHHBIX PEAKUMWNA B MOJIEKYJSIPHOM M HOHHOU
dhopme.

OnpiT 2. Peakiyu, MPOTEKAIOIIXE ¢ BbIJICTIEHHEM ra3000pa3HOTo BEIIEeCTBRA.

K 1-2 M pactBopa xapboHata HaTpusi 100aBUTH MO KaruisiM 1-2 mu1 pactBopa
cepHoi kuciotel. Habmomaercst mu OypHoe BbiaeneHue raza? M3meHsieTcss Ju 1BeT
pactBopa? Hamwuiunte ypaBHEHHE aHHOW PEAKIMU B MOJIEKYJISIPHOM U HOHHOMN
dhopme.

OnpiT 3. Peakimu, NpoTeKaromire ¢ 00pa30BaHUEM BOIBI.

K 1-2 mu pacTBOpa ruapokcuaa HaTpus 100aBUTh 1-2 Karim HHAUKATOPA, 3aTEM
100aBuTh 3-4 KarM pacTBOpa CEpHOU KHUCIOTh. Kak U3MEHsIeTCs OKpacka pacTBopa
nmocjae J00aBiieHUs] WHAMKATOpa; Tocie Jo0aBieHus KuciaoThl? Hanwummre
ypaBHEHUE JAHHOW peaklMM B MOJIEKYJISIPHOM U MOHHOHU (hopme.

[To xomy paboThI 3aMOJIHUTE TAOJMILY U CACIIAWTE BHIBOABI.

KoHTpoJibHBIE BONIPOCHI.
OcyiiecTBUTE LIENOYKY IPEBPAILICHHIA:
1 Bapuant MQSO,— Mg(OH), — MgCl,
2 Bapuant CaCOjz; — CaCl, — AgCl
3 BapuanT NaOH — Na,SO, — BaSO,
4 sapuantr CuSO,; — Cu(OH), — Cu(Cl,
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JIABOPATOPHAS PABOTA Ne5

Ha3Banmue pabdotsi: VcciieoBanue CBOMCTB KUCJIOT, OCHOBAaHM, COJICH.

esu padoThi:

1. I[IpoBecT OMBITHI, TOATBEPKAAIOIINE CBOWCTBA KHUCJIOT, COJIEH H

OCHOBaHU;

2. Harucarb MOJEKyIsIpHbIE ¥ MOHHBIE YPABHEHUS BBIMIOJIHEHHBIX PEaKIIUH.
PeakTuBbl: CepHas KUCIOTA, COJISIHAS KUCTIOTA, TUIPOKCU HATpHsl, BOAa, KapOoHaT
HaTpus, cyiabdpaTr meau (II), xaopun O6apusi, XJIOpHUI HATPHUS, HHIUKATOPHI, KEJIEe3HAS
IJTACTUHKA, OKCHUJI MEJIU.

Oo6opynoBanue: IlItatu, npoOUpKH, AepKaTEIb, TOPEIKA, CyXO€ roprouee, CIIUUKH,

CTEKJISIHHAS MMAJIOYKA.

PesyabTarsl:

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

03, MPK 06;

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

3HAHUSA: CBOMCTBA KUCJIOT, OCHOBAHUH, COJIEH;

YMEHHSI: BBINOJHATh XUMHYECKAW OHKCIEPUMEHT [0 pPACHO3HABAHUIO KHCIOT,

OCHOBAHUM, COJIEH.

Xox padboThI:

OmnbIT 1. DKCIIEpUMEHTATBHOE ONPENCIICHNE BEIAHHOTO BELIECTBA.

1 BapuanT B Tpex mpoHyMepoBaHHBIX MPOOMPKAX HAXOAUTCS CEpHAsl KUCIOTA,
BOJIa U KapOoHaT HaTpus. [Ipu momoiy UHAUKATOpA METUIOPAHKEBOTO M PEAKTHUBA
OTpPENICNIUTE, B KaKOW M3 MPOOMPOK HAXOJMUTCS KHUCJIOTA, B KAKOW COJIb U B KaKOM
Boga. OObsicHuTe HabOmomaemble 3(@exTsl npu HX pacno3HaBaHud. Hanummre
ypaBHEHUS peakiivii oOMeHa B MOJIEKYJISIPHOM U HOHHOM BHUJIE

2 BapWaHT B Tpex mpoHyMepoBaHHBIX MPOOMPKAX HAXOMUTCS XJIOPHUA Oapus,
a3oTHas kuciaora W Boaa. Ilpu momomm wuHAMKaTOpa (QEeHOI(TATEHnHOBOTO U
peaKTuBa OMpEACNINTE, B KAKOW U3 MPOOUPOK HAXOJIUTCS KUCIOTa, B KAKOW COJIb U B
kakoi Boma. OObsicHUTE HaOmomaembie A(QQPEKThl TPU UX Paclo3HABAHUM.
Hanummre ypaBHeHUs peakiuii 0OMeHa B MOJIEKYJIIPHOM U HIOHHOM BUJIE

OmnbiT 2. OCYIIECTBICHUE HENOYKH MPEBPALICHUN:

FCC12

1 Bapuant Fe — FeSO,— Fe(OH), <

FeO

Hanuimure ypaBHeHus peakiuii oOMeHa B MOJIEKYJISPHOM W MOHHOM Buje. s
pEeaKIMK 3aMEIICHUS] COCTaBUTh DJIEKTPOHHBINM OaaHC.

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

Harnumumre ypaBHeHHs peakiiuii 0OMeHa B MOJICKYJISIPHOM U HOHHOM BHJIE.

[To xomy paboTHI 3aMOTHUATE TAOJUITY U CIETAHTE BHIBOIBI.

KoHTpo/ibHbIEC BONIPOCHI.

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

2. IlpuBenuTe mpuMep MeTasia, KOTOPBIM HE BBHITECHSAET BOAOPOA U3 pa30aBICHHON
COJITHOM KHUCIIOTBI? A Kakoil BbITeCcHAET? (OTBET MNOATBEPAUTE YpaBHEHHEM
peaKLuu.

3. B pesynbrare B3aMMOIEUCTBUS KaKUX COCAMHEHUNA MOXXHO TMOJIYYUTh COJb?
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[IpuBeaute 3 ypaBHEHUS peakLU.

JIABOPATOPHAS PABOTA Ne6
Ha3Banmne npakTudeckoi padorsi: [ naponus cosneil.
esu padoThI:

1. UcneiTate AeiicTBUE pacTBOPOB COJIEN HA MHIUKATOD;

2. Hanucatp ypaBHEHUS peaklMil THAPOIU3a B MOJIEKYISIPHOM U HIOHHOM BUJIE.
PeakTuBbl: pacTBOphl coneit cynbdara >xeneza (II), kapOonara Hatpus, cyibdara
MEJH, XJIOPU HATPUs, XJIOPUIA AIFOMHHMSI, YHUBEPCAIbHBINA UHIUKATOP.
Oo6opynoBanue: XMUMUYECKUI CTaKaH, CTEKJISIHHAS MAJI0YKa.

PesyabTarsl:

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

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

3HAHMA: 3aBUCHUMOCTb XapakTepa cpeAsl OT NPHUCYTCTBHS HMOHOB BOJOpOAA H
TMIPOKCHI-aHUOHOB;

YMEHHA: COCTAaBJIATh YPAaBHEHMsI THUAPOJIM3a COJIEH B MOJIEKYJSIPHOM M HOHHOU
dopMe; ompenenaTh XapakTep Cpeabl B BOJHBIX pPacTBOPax HEOPraHUYECKUX
COCIMHEHUM.

Xoa padoThi:

OmneiT 1. McnpiTanue pacTBOPOB COJIEW HHAMKATOPOM.

HcnblTaliTe AEUCTBHE pPACTBOPOB pA3IMYHBIX COJEHM HaA JIAKMYC, HaHecd
CTEKJSIHHOM MaJIOYKOM KaIlUIl0 pPAacTBOpa KaXXIOW COJIM HAa KPAacHYK) M CHHIOKO
JAKMYCOBbIE OyMa)KKH. 3all0JIHUTE Ta0JIUILY.

®opmyna Cpena pactBopa KakumMu OCHOBaHUSMH U  KHCIOTAMH
CoJIH (cwibHBIMH WM claObIMKM) OOpa3oBaHa
COJIb

HEUTpaJIbHasl | KHCJas 1[EJI0YHAas

Hanummre ypaBHEHMS peakuui THAPOJIHM3a COJIEW, pACTBOPBI KOTOPBIX HUMEIOT
KUCIIYIO WM IIEJIOYHYIO PEAKIUIO. Y PABHEHMS PEaKUM 3alUIINTE B MOJIEKYISPHON
U HOHHOW (opmax. [lonb3ysch COKpalleHHbIM HOHHBIM YpaBHEHHEM, YKaXKHTE,
KaKHe MOHBI BIIMSIOT HA N3MEHEHHE OKPAaCKH UHANKATOPA.

Omnpit 2. UccnenoBanue GpakTopoB, BIUSIONINX HA CTETIEHb THAPOJIN3a COJIeh

2.1. UccnenoBanue BIMSHUS TEMIIEPATYPHI

[Tomecture B mpoOUpKY HEOOJNIBIIOE KOJIWYECTBO KPHUCTAJUIMYECKOTO aleraTta
HaTpUsl ¥ pacTBOpPUTE €ro B 1-2 M AMCTWIIIMPOBAHHOW BoAabl. K momydeHHOMY
pacTBOpy J100aBbTE HECKOJIBKO Kamellb pactBopa ¢eHondranenna. OTMEThTe
WHTEHCUBHOCTh OKpacKkW HWHAMKaTopa. Harpeiite mpoOupky Ha BOJSHON OaHe wWin
HaJ IUIAMEHEM CHUPTOBKU. Kak M3MeHseTCs MHTEHCHUBHOCTh OKpacku? Oxiaaurte
pacTBOp, MOTPY3UB MPOOMPKY B CTakaH C XOJIOAHOW BojaoW. M3meHunace nm
MHTEHCUBHOCTh OKpacku pactBopa? Kakum oOpazom? Ha ocHOBaHUHM pe3ynbTaTOB
DKCIIEPUMEHTA CAENANTE BBIBOJ O TOM, SK30TEPMUUYECKUM WM SHIAOTEPMUYECKHM
MIPOLIECCOM SIBJISIETCS TUAPOIIU3.

2.2. ViccnenoBanue BIUsiHUA pa30aBiIeHUs pacTBOpa
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Brecute B mpoOupky 2-3 Kamim KOHIEHTPUPOBAHHOTO pacTBOpa HUTpaTa
Bucmyta (III) m mobGaBbre 1-2 karum pactBopa nakmyca. O MPOTEKaHWH KaKOTO
mporecca CBHUJETENICTBYET HW3MEHEHHME OKpacku uHaukatopa? IlocremneHHO
pa30aBisiiTe pacTBOp AMCTUIUIMPOBAHHON BOJOW /10 €ro MOMYTHEHHS, KOTOPOE
OOBSICHSIETCSl yCHJIEHHEM THapoiu3a. Ha ocHOBaHMM pe3yabTaTOB JKCIEPUMEHTA
cleNaiiTe BBIBOJI O TOM, KakuM 00pa3oMm pa30aBJiCHHE pacTBOpa COJHM BIHUSET Ha
IpoIiecC TuApon3a?

OmnbiT 3. HeoOpaTuMblid THAPOIIN3

B nBe mpoOupku BHecuTe 1O 5 Kamenab pacTBOpa CyibdaTa allOMUHUS U B
KOKIyI0 TMpOOMPKY M00aBISHTE MO KaluisM pacTBOp KapOoHaTa HATpHs M0
BbIMa/ieHus ocanka. Uto mpencrasisieT coboi oOpa3oBaBmmiics ocanok? Kakoit ras
IIPU 3TOM BbLAEIIAETCA?

Jlokaxkute, 4YTO BBINMABIIMN OCAOK HE SABISIETCA KapOOHATOM amtoMuHUs. J[Jist
ATOro J00aBIANWTE MO KalulsIM B TEPBYIO TPOOHMPKY COJSHYIO KHCIOTY MO
pacTBOpeHMs ocajika. BulaenseTcss Ju mpu 3TOM YIJIEKUCHBIM Ta3, u nodemy? Bo
BTOPYIO TMpOOUPKY J100aBbTE€ pacTBOp THApokcuaa Hatpusg. [lpoucxoaut mu
PacTBOPEHHE OCaKa, U ToueMy?

[To xomy paboThI 3aMOJIHUTE TAOJIMILY U CACIIAWTE BHIBOBI.

KoHTpoJsibHBIE BOIIPOCHI.

1. Kaxkwe u3 coneii moasepratorcs ruaponusy: MgCl,, CaCl,, Pb(NO3),, KNOs, CaS?

2. Yxazaxute xapakrep cpeabl pactBopoB coieii: KCN, KCI, K,SiO;, KJ, NaBr,
ZnC|2, Na,S, KC|O3, CU(N03)2

3. Ykaxwure dopmynbl 2-3 coiield, 0Opa30BaHHOW CHJIBHOW KHCIOTOW M CIa0BIM
OCHOBaHHEM

4. Vxaxute (popmynsl 2-3 coneit, oOpa30BaHHON Cla0OW KHCIOTOW W CHJIBLHBIM
OCHOBaHHEM

5. Kakas u3 HUKENEepeuyHCICHHBIX COJIEW B BOJHOM pacTBOpe MAaET MAaJMHOBYIO
okpacky (eHondrTanenHa: a) HUTPUT HATpus; O0) CynbDUT MarHus; B) HUTpAT
KaJupllvs;, T) XJOopuj Kanusa. Hanumure ypaBHEHUS peakiui TUAPOIH3a B
MOJICKYJIIPHOM ¥ HOHHOM (opMax.

JIABOPATOPHAS PABOTA Ne/
Ha3Banue pa6GorTbi: PerieHne SKCIEpUMEHTANBHBIX 33J1ad HAa HMACHTHU(UKAIHIO
HEOPraHUYECKUX COCAUHECHUM.
esu padoThi:

1. Pacio3HaTh C TMOMOIIBIO  KA4eCTBEHHBIX  PEAKIUi  MPEaJIOKCHHBIC

HEOPTraHUYECKUE BEIIECTRA;

2. Hamucarh MOJIEKyIsIpHBIE M HOHHBIC YPAaBHEHUS BBITTOJTHEHHBIX PEaKIUH.
PeakTuBbl: pactBophl: xjopun xkenesa (IIl), poganuna kamus, HUTpara cepeodpa,
XJIOpHUIa HATpHs, KapOoHaTa HATpHs, Cylb(ara HaTPHs, COITHON KUCIIOTHI, XJIOPHUIA
Oapwus.

O6opynoBanue: [lltaTus, mpoOupku, nepkarensb, acOECTOBas CETKa, CyX0e Troprouee,
CIIUYKH.

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

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

3HAHMSA: KQUeCTBEHHbIC PEaKIIUU Ha OCHOBHbIE KATHOHBI U aHUOHBI;

YMEHHMS: BBINOJHATh XHUMHUYECKHH HKCIEPUMEHT [0 PACHO3HABAHMUIO KHCIIOT,
OCHOBaHUM, COJICH.

Xoxa padoThi:

OmngiT 1. OnpenienieHue Ka4eCTBEHHOTO COCTaBa HEOPraHUYECKUX BEIIECTB.

JlaH pacTBOp, cocTosIMA W3 Xjopuaa Kamus W cyiabdara xemeza (l11).
[TpoxenaiiTe ONBITHI, IPH TTOMOIIM KOTOPBIX MOXHO ONpeAeauTh Xjaopua-uonsl Cl u
vonsl Fe®*. JIyist BBITIOMHEHNS JAHHOTO OIIBITA COCPKMMOE MPOOUPKH PA3AEIATE HA
nBe TpoObL. Jlns onpenenenus kaTHoHOB skene3a Fe™ mpuneiite B ogHy mpoGupky
pomanun kamus KSCN. Uto nabmomaere?

s onpenenenust annoHoB xyopa Cl mpunelite B Ipyryto mpoOUpKY HHUTpAT
cepeOpa AgNO;z;. UYro HaGmomaere? Hamuimure ypaBHEHUS COOTBETCTBYIOIIUX
peakiuii B MOJIEKYJIIPHOM, IIOJTHOM U COKPAILIEHHOM HOHHOM BUJIE.

OnbIT 2. DKCHEPUMEHTAILHOE ONPE/IEICHUE BEIAHHBIX BEIIECTB.

C moMmoIpl0 Ka4eCTBEHHBIX peakUui ONpeeNIuTe, B KaKOW M3 BBIIAHHBIX Bam
MPOOUPOK HAXOASATCS PACTBOPHI XJIOpHUJIA HATPHSs, XJOpUAa aMMOHHUS, Cylbdara
HaTpud. i1 3TOro coiepKUMoe Kax /10l MpOHYMEPOBAHHOM NPOOUPKHU pa3AeIUTh HA
Tpu 1poObl. [l ompeneneHus XJopuJa aMMOHHUSL HEOOXOAMMO TPOBECTU
KaueCTBEHHYIO PEaKIMI0 Ha HOH aMMOHHs: B TPU MpOOBl NPUIHTH PaCTBOP
TUAPOKCUJIA HATpHs, HArpeTb B IUIAMEHH cnupToBKH. YUto Habmomaere? Jlig
ompeaeneHus cynabhara HaATpUs HEOOXOIUMO MPOBECTH KAYECTBEHHYIO PEAKIUIO Ha
Cylb(dar-uoH: B JBE€ OCTaBLIMECS MPOOBI MPUIUTH pacTBOp XJopuaa Oapus. YUto
HaOmogaere?

Jlis TMOATBEpKIIEHUS, YTO B TPEThEH MPOOMpPKE HAXOAUTCSA XJIOPHJ HATpH,
MPOBEIUTE KAUECTBEHHYIO PEAKIMI0 Ha XJOPHUA-UOH — J00aBbTE PACTBOP HUTpATa
cepeOpa. Uro nHaOmomaere? 3amuinmuTe ypaBHEHUS COOTBETCTBYIOIIUX DPEAKIUN B
MOJIEKYJISIPHOM, TTOJIHOM M COKPAIleHHOM HOHHOM BH/IE.

[To xony pabOThI 3aMOAHUTE TAOIUIY U CAETANTE BHIBOADI.

KoHTpoJibHBIE BONIPOCHI.

[Ipennoxkurte crnocoOsl momydeHus: a) ruapokcuaa xxenesa (III); 6) ruapoxcuaa
Mar"us; B) MeId U3 CIEAYIOUIMX BelecTB: kpucramioruapar cyibdar meau(Il),
KapOoOHAT MarHus, TUIAPOKCUA HATpUs, OKENe30, CONsHas KHUCIOTa, XJIOPHI
wenesa(Ill).

CocraBbTe ypaBHEHHUS TMPEAJIOKCHHBIX PEAKIMA B MOJICKYISIPHOM, MOJHOM H
COKpAIIEHHOM HOHHOM BHJIE.

JIABOPATOPHAS PABOTA Ne8
Ha3zanme paGorbl: lccienoBaHWe OKHCIMTEILHO-BOCCTAHOBUTENIBHBIX CBOMCTB
METAJUIOB, HEMETAJJIOB M UX COCIMHECHUH.
esu padoThi:
1. V3y4nTh BOCCTAHOBUTEIBHBIE CBOMCTBA IIUHKA;
2. V3y4nTh OKHCIUTEIBHBIE CBOWCTBA MTEpPMaHTaHaTa KaJIUs B PA3IMYHBIX
cpenax;
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3. Hanmcath ypaBHEHHUSI BHIIOTHEHHBIX OKHUCIIUTEIEHO-BOCCTAHOBUTEIBHBIX

peakiuil ¥ pa3odparh KX METOAOM AIEKTPOHHOTO OaaHca.

PeakTuBbl: [[uHK, consiHas KUCIIOTa, IEPMAaHTaHaT Kallusi, CepHasi KUCIIOTa, Cyab(UT
KaJlvisl, THIPOKCU HAaTpHsl, BOJIA.

Oo6opynoBanue: [llTarus, npodbupku, nepKareis.

Pe3syabTarnl:

Dopmupyemoie 371eMeHmbl 1IK (npogpeccuonanvno-opueHmuposannoe
cooepicanue):

[1IK 2. 1 BoImomHsATh pacyeTsl MapaMeTpoB TEXHOJIOTHUECKUX MPOIECCOB 00paboTKU
METaJUIOB JIaBlieHHEeM, pPabOThl 00OPYIOBaHUS, XapaKTEPUCTHUK HCXOIHBIX
3aroTOBOK U METAJUIONPOAYKIIHH;

memanpeomemnuste: MPI1 17, MPP 01, MPK 03, MPK 06;

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

3HAHUSA: IOHATUSA OKUCIUTEND, BOCCTAHOBUTEIIb, OKHCIIEHUE, BOCCTAHOBIICHHUE;
YMEHHSI: COCTaBJISATh YPABHEHUS OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLUHU U
paz0upaTh UX METOJOM AJIEKTPOHHOTO OanaHca.

Xoa padoThi:

OmnbiT 1. BoccTaHOBUTENIbHBIE CBOMCTBA IMHKA.

OnycTuth B MPOOUPKY KyCOUEK IIMHKA M I0OABUTH PACTBOP COJISHOW KUCIOTHI.
OOpatuth BHMMaHHE Ha BBIJCICHHE Taza (BOAOpOJa). 3amuIIUTEe HAOIIOJCHHUS.
Hanummre ypaBHEHME JaHHOW OKHUCIUTEIIbHO-BOCCTAHOBUTEIBLHOW  PEAKIINH,
UCIIOJIb3YsI METO/I AJIEKTPOHHOTO OaJlaHca.

OmnbIT 2. OKHUCIUTENBHBIC CBOMCTBA IEPMAHTAHATA KIS B PA3JIMYHBIX CPEIax.

Hamute B mpoOupky 1-2mMa pacTBopa niepMaHraHatra Kajus, HEMHOIO
pa30aBIEHHOIN CEPHOW KUCIOTHI U PacTBOp cysib(uta Kanua. OOpaTUTh BHUMAaHUE Ha
MCUE3HOBEHUE SIPKOM PO30BOM OKpacku. 3anuiure HaOmoneHus. Hanwumwure
YpaBHEHHUE JTAHHOW OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHOW PEAKIMH, UCIIOIb3YsI METO
AJICKTPOHHOTO OajaHca.

Hanmute B mpobupky 1-2M11 pacTBOpa mepmaHTaHata Kajius, 100aBUTh K HEMY
TaKoe K€ KOJMYECTBO KPEIMKOro PacTBOpa IEJI0UH, 3aTeM PacTBOP Cylb(hUTa KaIusl.
OOpatuth BHUMaHUWE Ha O0Opa3OBaHHE 3€JEHOr0 PacTBOpa MapraHIEBOKHCIIOTO
Kanug. 3anumute HabmoneHus. Hamummre ypaBHEHHE MaHHOW OKHUCIHUTENIBHO-
BOCCTAHOBUTEIHLHOM PEAKIIMH, UCTIONB3YSI METOJI AJIEKTPOHHOTO OanaHca.

Hamute B mpoOupky 1-2mi pacTBopa nepMaHraHaTta Kajius, pa30aBUTh €ro
BOJIOM U MPWINTH pacTBOp cyibputa Kanus. OOpaTuTh BHUMaHUE Ha BBINAJICHUE
Oyporo ocajaka JIMOKCHIa MapraHiia. 3anuiunTe HaOmoaeHus. Hanummre ypaBHeHHe
JAHHOM  OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAaKUWH,  HCHOJB3YS  METOJ
AJIEKTPOHHOTO OajaHca.

[IpodeccrnoHaIbHO-OPUEHTUPOBAHHOE 3aaHUE.

OKUCIUTETLHO-BOCCTAHOBUTENBHBIN MPOIECC, MPOTEKAIIIHNI Ha 3JIEKTpoAax
[IPU IPOXOKACHUU ANEKTPUUECKOTO TOKA YEPE3 PACTBOP WIM PACILIAB AJIEKTPOJIUTA,
HAa3bIBACTCA 271eKMPOIUIOM.

DJIEKTPOSIM3 IMIUPOKO HCIOJB3YeTCsl B CTpPOUTENbHOM uHAYycTpuu. OH
NpUMEHSETCS i1 O00pa3oBaHUsSl  3allMTHBIX IUICHOK HAa  METAUTMYECKUX
MMOBEPXHOCTSAX apMaTypbl, B TOM YHCIE, OT Koppo3uu. HaHeceHHne MHOKPBITHS Ha
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METaJUTMYECKOE WM HEMETAUIMYECKOe M3JCNIUE DJICKTPOJUTHYECKUM OCAXKICHUEM
MeTalljla Ha3bIBaeTCs TaIbBAHOCTETHUECH .

1.3anumure CXEMBbI OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB,
NPOTEKAIONUX Ha aHOJE W KaTojAe MPU a) XPOMHUPOBAHWUHU; 0) MEIWPOBAHUU; B)
HUKEITUPOBAHUH.

2. 3anumuTe ypaBHEHUE pEaKIIMU OKUCICHUS Keje3a B aTMoc(epe KUCIOpo/a,
UCTIONB3YS METOJI SJICKTPOHHOTO OanaHca.

[To xomy pabOTHI 3aMOJIHUTE TAOIHITY U CACIIAUTE BHIBOIBI.

KoHTposibHBbIE BONIPOCHI.
1. I3  ypaBHEHWI, TPEICTABICHHBIX  HIKE, BBIOEPUTE  OKUCIUTEIHHO-
BOCCTAaHOBHUTEIHHOE, 3AMUIINTE JUIsI HETO SJICKTPOHHBIN OanaHc.

1) SOz + H,0 = H,S0O, 2)2Al + 6H,0 = 2AI(OH); + 3H,
2. CocraBbTe ypaBHEHHE pEaKIMU PACTBOPEHHS aTIOMHHHS B pa30aBICHHOMN
a30THOW Kkuciore. IIpOOYKT BOCCTAHOBIEHMS a30THOW KHUCJIOTBI — HHUTPAT

ammoHusi. [lombGepure kodhUIMEHTHI METOIOM 3JIEKTPOHHOTO OajaHca.
Brruucnute maccy coiu, €Ciii B peakIiio BCTyHaeT 2 MOJIb aJIFOMUHHUS.

3. IlpuBenuTe nBa OOOCHOBAHHBIX IMPUMEpPA HKCIOJIB30BAHUS DICKTPOIUTUYECKHUX
IIPOLIECCOB B CTPOUTEIBHON WHYCTPHUHU.
4. HamumuTe ypaBHEHHsI, XapaKTEPHU3YIOIIHME 3JIEKTPOJIU3 BOJHBIX PACTBOPOB
Opomuia Kaius, HITPUTA KaJIbLIUS, XJIOPHUIa [IMHKA Ha YTOJIBHBIX 3JIEKTPOJIax.

JIABOPATOPHAS PABOTA Ne9
Ha3zBanme mnpaxkruyeckod padorel: IlccnegoBanwe BAMSHUS — Pa3IMYHBIX
(hakTOpOB HA CKOPOCTh XUMUUYECKOU PEAKIIUH.
eab padoThI:
1. V3y4uTh B X0/ HKCIIEPUMEHTA BIUSHHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKUX PEAKIUN.

PeakTuBbl: PacTBOpBI CONSIHONM W CEpHOM KHUCIOT, THOCYNIb(ara HaTpus, kapOoOHAT
KaJIbIIUS, OKCUJ MEIU.
Oo6opynoBanue: [llTarus c mpobupkamu, cyxoe roprouee, CUYKH, acOecToBas ceTKa.
Pesyabrarsi:
memanpeomemuste: MPII 17, MPP 01, MPK 03, MPK 06;
npeomemmnswie: 11P6 02, ITP6 05, T1P6 07, T1P6 08;
3HAHUs: (AKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUYECKUX PEAKIIUIA;
YMEHMSI: BBINOJHATH JIAOOPATOPHBIA SKCIIEPUMEHT MO OMNPEACNICHUIO0 (PaKTOPOB,
BIIUSIFOLIUX HA CKOPOCTh XUMUUYECKUX PEAKIIUM.
Xoxa paboTbr:

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

Peaxmust Tuocynbdara HaTpHs ¢ CEPHOM KUCIOTOM MPOUCXOIUT MO YPABHEHUIO:
Na,S,0; + H,SO4 = Na,SO, + H,0 + SO, + S°

JIJist IpOBEIEHUs OTbITa CJIENYyeT MPUTOTOBUTH YETHIPE PacTBOpa THOCYJb(aTa
HATpHS Pa3IMYHON KOHIEHTpamuu. [[s1 3Toro B Tpu MpoOUpKH, Ha 3aJHUX CTEHKaX
KOTOPBIX HAHECEHBI BEPTUKAJIbHBIC TEMHbIC JIMHUH, U3 HAJUTh: B TIEPBYIO MPOOHUPKY
— 2 M 0,5 v pactBopa Na,S,03 u 4 M1 Bozbl; BO BTOpyro mpobupky — 3 mia 0,5 H
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pactBopa Na,S,03 1 3 M1 Bozibl; B TpeThio pooupky — 4 mi 0,5 H pactBopa Na,S,03
1 2 mu Boabl. Takum 00pa3oM, B OJJMHAKOBBIX 00BbEMaxX MOJYUYEHHBIX pacTBOPOB (6
MJI) OyJeT coAepKaThCs pa3iaudyHoe 4dYuciao wMoser Na,S,03. Ecim  ycinoBHO
0003HaunTh KOHIEeHTpauuio Na,S,03 B nepBoii npodbupke — C MoJib, TO BO BTOPOM
npobupke koHuentpaius oynet 1,5 C, B tperbeit — 2 C.

B npyrue tpu mnpobupku Hamuth mo 6 mia 0,58 H,SO,. Biute B mepByro
npoOupky ¢ pactBopoM Na,5,03; 6 min 0,58 H,SO, u OpicTpo Tmepemeniarh
coaepxkumoe mpooupku. [1o cekyHmoMepy MM CEKyHTHOM CTPETIKE YacoB U3MEPUTH
BpeMsi OT MOMEHTa J00aBlCHHS CEpPHON KHUCIOTHI (HAayajao OmbITa) A0 Hayaia
MCYE3HOBEHUSI TEMHOMN MOJOCKH Ha MPOOHpPKE B pe3yibTaTe MOMYTHEHHUS PAacTBOpA
OT BBINMABIIEH CBOOOJHOU cepbl (KOHEI] OIbITa). AHAJTOTUYHBIE OMBITHI MPOBECTH C
OCTAJILHBIMU pacTBopaMu. JlaHHBIC OTIBITA BHECTH B Ta0. 1:

Homep | OObem, ma Konnenrpamus, | Bpems CkopocThb CooTHomieHue
pooHp Na,S,0; | H,O C, Na;S,03 TEYCHHS peaKuuud B | CKOpOCTEH
K1 peaKkIuu T,c yen.en., 1/t peakuuu

Ha ocHoBanuu nanubix Tabna. 1 HauepTuTh rpaduk 3aBUCUMOCTH CKOPOCTH
peakiMu OT KOHILEHTpanmuu (Ha ocu alCIUCC — COOTHOIICHUS KOHIEHTpaIluu
Na,S;03, Ha ocu OpAMHAT — COOTHOIICHHSI CKOPOCTEH, MPHUHSB MHUHUMAIbHYIO
CKOPOCTb 32 €JIMHUILy, a BCE JIPyrUe — BBIPA3UB B KpPaTHBIX el 3HaueHusx). [lpu
nocTpoeHuu rpaduka yaoOHee MPUHITH MaclTad Jjisi MUHHUMAJIbHON CKOPOCTU M
MHUHUMAaJIbHON KOHLICHTPAIUX PaBHBIN 2 CM.

Kaxk 3aBUCUT CKOPOCTh peakliuK OT KOHIIEHTPAIUU PEarupyrommx BeiecTB?

OneiTr 2. Bimgoue TteMmepaTrypbl Ha CKOPOCTH XHMHYECKOM DPEaKIMU B
TETEPOreHHON CHCTEME.

B nBe mpoOupku BHECHTE HEMHOTO MOPOIIKAa OKCHAa MEIU U 100aBbTE MO 2 MII
CEpHOW KHUCJIOTHI OJMHAKOBOW KOHIEHTpanuu. HalOmiomaiite 3a mnpusHaKaMu
peakimu. OHY TPOOUPKY MOIOTPENTE B IJIAMEHU TOPETKU. 3alUIIUTE Pe3yIbTaThl
OMbITa, HAMUIIUTE COOTBETCTBYIOIIEE YpPAaBHEHUE pEaKUUHU, CIETalTe BBIBOJI O
BJIMSIHUU TEMIIEPATYPhI HA CKOPOCTh XUMUYECKON PEAKIINU.

OnpiT 3. BiusHue BEIWYUHBI TMOBEPXHOCTHU PEArMpYIONIEro BEIIEeCTBA Ha
CKOPOCTb PEAKIIMU B TETEPOTCHHON CHCTEME.

Haneiite B nBe mpoOupku mo 2—3 MJ pacTBOpa COJITHOW KUCTOTHL. B omHy
MpOOUPKY OMyCTUTE KYCOUEK MeJia, B JPYIYI0 — IMOPOIIOK KapOoHaTa KaybIlusl.
OOparure BHUMaHUE Ha CKOPOCTh BBIIEJICHUS My3bIPHKOB ra3a B 00euX MpoOHpKax.
Hanummre cooTBeTcTBYyIOIIEE ypaBHEHUE peakiuu. OOBIACHUTE, TTOYEMY CKOPOCTh
PACTBOPEHHUSI MeNa B 3TUX CIIy4asx pa3jinyHa.

ITo xomy pa®oTHI 3aMoJHUTE TAOIUIY U CleIalTe BHIBOIBI.

KonTposbHbIE BOIIPOCHI.

JlaliTe XxapakTepUCTHUKY MO BCEM MPU3HAKAM CIEAYIOINIUM PEAKIIUSIM:

a) 2COry + Oy¢) = 2C0y;) + Q 0) Cis) + COyr) — 2CO -Q
B) CaCO3(TB)—>CaO(TB) +C02(r.)' Q F) CH4 (r) + 202 (r) ® C02 (1) +2 HzO(r) + Q

JIABOPATOPHAS PABOTA Nel0O
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Haspanue padorbl: XMUUYECKOE€ PABHOBECHE U YCIOBHSI €T0 CMEILICHHUS .
esu padoThi:
1. TIoBTOPUTH MOHATHUS O XUMUYECKOM PABHOBECHUHU;
2. B xoze 9KcriepuMeHTa ONpeIeIUuTh YCIOBUS CMEIIEHUSI PaBHOBECHUS
XUMUYECKUX PEAKIIUI.
PeakTuBBI: pacTBOpHI 0Aa, KpaxMalia, IMaHUAA KaJKs, COISTHOM KUCIOTHI, XJIOpUIa
KoOasbTa, XJI0pUIa Kaaus, XJopuaa skelie3a, Boja TUCTUIUTMPOBAHHAS.
OoopynoBanue: llltaTuB c mpoOupkamu, Cyxoe roprouee, Cliuyku, acbecToBasi CeTka.
PesyabTarsl:
memanpeomemnwte: MPII 17, MPP 01, MPK 03, MPK 06;
npeomemmnsie: 11P6 02, TTP6 05, TTP6 07, TTP6 08;
3HAHMSA: YCIIOBHUS, BIUSIONINE HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHS,;
YMEHHUsI: BBINOJHATh JIA0OPATOPHBIA 3KCIEPUMEHT [0 OINPEACIICHUIO YCIOBHIA
CMEILICHHS PABHOBECHSI XUMUYECKUX PEAKIIUI.
Xoa padoThi:

OnbiT 1. BawsgHue W3MEHEHHs KOHIUEHTPAllUM PEarupyronux BEUIECTB Ha
XUMHUYECKOE PaBHOBECHE.

A) CMellleHHe paBHOBECHS M3y4aeM Ha IMPUMEpPE pPEaKUUU B3aHMMOJIECHCTBUS
xynopunaa sxkeneza (III) ¢ poganmaom kanus. B xoxe peakiuu obpasyercs pacTBOp
KpoBaBo-kpacHoro 1seta. PactBopsl cosneit KSCN u KCI - GecuBeTHbie, pacTBOp
FeCl; — numeer cBemo-Oypyro okpacky, a pactBop Fe(SCN)z; - KpoBaBO-KpacHYIO.
3anuiuTe ypaBHEHUE PEaKMU U BET pacTBopa o (popmyiaMu:

FeCl; + 3KSCN « F@(SCN)g + 3KCI

Hsmenenue ummenHcusHocmu  OKpAacKU pacmeopa  C8UOemeNbCmeyem o
HanpaeieHuu cCMeweHuss XUMU4eCcKo20 paeHo8ecuUsl.

1. B mpobupky Haneiire no 2-3 xamau pactBopoB KSCN u FeCl; u paz0daBbte
BOJIOM 110 OJIeIHO-KPACHOM OKPACKHU. 3alUIIUTE B HAOIIOECHUH IIBET PacTBOPA.

2. Paznenure moiydeHHBId pacTBOp Ha 4 paBHBIC YAaCTU U HAJICUTE B pa3HbIC
npobupku. B nepByro nmpodOupky no6aBbTe 2-3 kamim pactBopa KSCN, Bo BTOpyto —

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

Paccyxmaem: B mepBoii mpobupke Mpu yBeTUYEHUU KOHIICHTPALMU POJaHUIA
kanusa KCNS BuauM NOTEMHEHHUE COAEPKUMOTO IO CPAaBHEHUIO C 3TAJOHOM, a,
3HauuT, OyAeT mnpeoOiagaTh MpsMas peakuus, B pe3yJbTare KOTOpod Oyxaer
oOpazoBbiBaThes ponanun xxenesa (I11), u pactBop Oyner TeMHETh (TEMHO- KPacCHBIM
uBeT). Paccyxnas mogoOHsIM 00pa3oM, OMUIIUTE, KyJa CMEIIAeTCsl PAaBHOBECHE B
KQKJIOM Cllydae.

b) B npobupky Haneite 0,5-1 mn xkonHuentpupoBanHoro pactBopa CoCl, u
100aBbTE HECKOJIBKO Kamelb COJSTHOM KUcaoThl. Habmonalite n3MeHEeHUE OKPACKH OT
c11a60-po30BOi 10 CHHeil 3a cuer obpaszoBaHms KomiuiekcHoro mona [CoClg]'.
Paz6aBbTe pacTBOp BOJON M HAOIIOMANTE U3MEHEHNE OKPACKHU.

Banuimte ypaBaenue peaxiun: [Co(H,0)e]Cl, + HCI =[CoCl;]H + 6H,0

OObscHUTE CMEIIEHHE paBHOBECHsS] MpPU H3MEHEHUU KOHLEHTPALUU HOHOB
XJIopa.
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OnbiT 2. Bausinue TeMnepaTypbl Ha CMEIICHUE XUMUYECKOTO0 PABHOBECHS.
[TomyunTe pacTtBOp Kpaxmana. /s 3Toro pa3BeaurTe XOJI0AHOW BOJOW B OJHOU
npoOupKe HEMHOro Kpaxmana. B apyroil mpoOupke BCKUISATUTE YUCTYIO BOHY, U
ObICTpO MpuJeiiTe e€ B nmepByro npodupky. Octynure.
B uncrtyto npobupky Bo3bMHTE 2-3 MJI pacTBOpa Kpaxmalia U Tyja ke J00aBbTe
2-3 Kamu WOAHOW BOXBI, NIpPH ITOM O00pa3yeTrcss HENpPOYHOE COEIMHEHUE,
OKpallleHHOE B cMHe-(hUONIeTOBbIN 1IBET. JlaHHAs peakiusi YK30TepMUYECKasl.
Kpaxman + ilon <> okpaiieHHoe BeniectBo + Q
Harpelite conepxumoe mpoOUpPKH MOYTH 1O KHUIIEHUSA, a 3aTEM OXJaJUTE 0
KOMHaTHOM  Temmeparypbl. OOBSICHUTE U3MEHEHHWE OKPackh CMEIICHUEM
XUMUYECKOTO paBHOBecHs. Hamuimre BBIBOA.
[To xomy pabOTHI 3aMOJIHUTE TAOIHITY U CACIIAUTE BHIBOIBI.
KoHTposbHbIE BONIPOCHI.
B xakom HampaBJ€HUN CMECTUTCSI pABHOBECHE CIIEYIOIINX PEAKIIUI
2CO()+02(r)=2CO,(r) +Q
CaCOs (1tB) = CaO(1B) + CO2(T) + Q
N2 (r) + 3H, (r) =2 NHs(r) - Q
2Mg + Oy(1) = 2MgO(TB) - Q
a) MpY MOHMKEHUU TEMITepaTypbl? 0) Mpu MOBBIIICHUN JABICHUS?

JIABOPATOPHAS PABOTA Nell
Ha3Banmue padorsi: VcciemoBanue CBOMCTB METAIIOB U UX COCTMHEHU.
esu padoThi:
1. M3y4nTh OCHOBHBIE XUMHYECKHE CBOICTBA METAILIOB.
2. V3y4nuTh CBOMCTBA M CIOCOOBI TTONTydeHHs THapokcuaa sxenesa (I1) u (I11).
3. Hammcatp ypaBHEHUS BHITIOJTHEHHBIX PEAKIIUN.
PeakTuBbl: ANIOMUHUEBAs CTPYXKKa, COJSHAsl KHUCJIOTA, CEpHAasi KUCIOTa, a30THAs
KHCIIOTa, TUApoKcun Hatpus, cynabdar xenesa (II), xmopun sxenmeza (III), mutpar
CBHHIIA, [IUHK.
Oo6opynoBanue: [llTarus c mpodbupkamu, cyxoe roproyee, ClIMUKH, acOeCTOBast CeTKa.
Pesyabrarsi:
Dopmupyemovte  nemenmur  IIK  (npogheccuonanvno-opuenmupoeanmnoe
cooepicanue):
- [IK 2. 1 BpInonHsaTh pacyeTsl MapaMeTPOB TEXHOJIOTHYECKUX MPOLECCOB 00pabOTKH
METAJIJIOB JaBJICHUEM, paOOThl 000PYI0BaHMS, XaPAKTEPUCTUK  UCXOJAHBIX
3aroTOBOK U METAJLIONPOTYKITUH.
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: COCTABIISITh YPABHEHUSI XUMUYECKUX PEAKIIUM, XapaKTEPHBIX JJISI METAJIJIOB
U UX COCTMHEHUM.
Xoxa paboThI:
OmnebiT 1. BzauMoaeiicTBrEe METAJIOB C KUCIOTaMHU.
Onyctute B 1 mpoOupky rpaHyiy IHHKA, B APYTYIO — MEIHYIO MPOBOJIOKY.
Jlo0aBbTE B KXY MPOOUPKY PACTBOP COJITHON KUCIOTHI. OOpaTuTe BHUMaHHUE HA
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BbIJIEJIEHHE ra3a (Boxopoaa). Besne nu uuer peakuus? B BbIBoJIE 3alIUIIUTE YyCIOBUSA
B3aMMOJICUCTBHS KUCIOT C METaJUIAMH.

Hanumure  ypaBHeHHE  BO3MOXHOM  OKHMCIMTEIbHO-BOCCTAHOBHUTEIILHOMN
PEaKIIMU, UCTIONB3YSI METO]T AIEKTPOHHOIO OanaHca.

OmnpiT 2. B3anumoielicTBHE METAIJIOB C HEMETAJIJIAMHU.

B niiams BHecute nopoinok maraus. HaGmogaembie UCKpbI CBUIETENBCTBYIOT O
NPOTEKAHUHM pEeaKIMU MEXJIy MarHhueM M KuciopojaoM. Hamumure ypaBHeHHe
pEeaKIMM, COCTaBbTE AIEKTPOHHBIN OaaHc.

OnpiT 3. B3anmoielicTBHE METAIIIIOB C COISIMU

B mpobupky c¢ pactBopom Hutpara cBuHia (II) momoxxkute kycouek muHka. B
npoOupKy ¢ pactBopoM xsopuaa 1uHka (II) monoxuTh Kycodek CBUHIIA. 3alUIIUTE,
B 00enx 1u mpoOMpKax HAOMIOAAIOTCS NPU3HAKK PEaKIuH, CAeNaiiTe BBIBOJ 00
YCIIOBHSIX B3aUMOJICHCTBUS METAJUIOB ¢ coJisiMH. Hanuiunre ypaBHEHUE peakuu.

OnpiT 4. B3auMo1eliCTBHE MIETOYHBIX METAJUIOB C BOJIOM.

B xumuueckuit ctakaH ¢ BOJoil n00aBbTe 1-2 kamu QeHondranenHa u
noMecTure Kycodek Harpus. [lpoHaOmtonaiiTe BblJ€IEHWE Tra3a U HU3MEHEHHE
okpacku pactBopa. Caenaiite BBIBOJBI O MPOAYKTAX PEAKLUH, 3alAIIUTE YPABHEHHE
pEeaKInH.

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

* [lonyuenue u ceoticmsa 2uopoxcudos xcenesa (I1).

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

* [lonyuenue u ceoticmea 2uopoxcuoos xcenesa (111).

B npoOupky Haneiite HemHoro xiyopunaa sxeneza (III) m mobaBbre pactBOp
TUAPOKCUJA HATpHsl, K MOJlydeHHOMY Tuiapokcuny »kenesa (III) mpuneiite pactBop
CEpHOM KHCJIOTHl JI0 PAcTBOPEHHUsI OCajKa. 3anuiuute HaOmojaeHus. Hamummre
YPaBHEHUS PEAKIIUM.

[TpodeccnonanbHO-OpUEHTUPOBAHHOE 3a/1aHUE.

OCHOBHBIMM ~ MaTepuajgamMd, KOTOpbIE MPOU3BOJATCA HA  NPEANPHUITHIX
METAJUIyprHYECKOr0 LHKJIA W HCIHOJIB3YIOTCS B MAIIMHOCTPOEHUM, SIBISIOTCA
MeTaJlyIbl U cruiaBbl. OXapakTepu3yiTe OCHOBHbIE (DU3MUECKHUE CBOWCTBA METAJUIOB U
CILIaBOB.

[To xoy pabOThI 3aMOIHUTE TAOJIUIY U CAETANTE BHIBODI.

KoHTpoJibHBIE BONIPOCHI.

OxapakrepusyiTe OCHOBHBIE (PU3NYECKHE CBOWCTBA METAJIJIOB U CIJIABOB

2. Hanmmnute ypaBHEHUs peakuuid, HEOOXOAUMBIX MJI OCYIIECTBICHHS JTHX
IIPEBPALLCHUN:
Al — A14C3 — Al(OH)g — Aleg — Al — A1283 — A1203

=

JIABOPATOPHAS PABOTA Nel?
HasBanue pa6orsi: [lonyuenue, coOupanue u pacro3HaBaHUE Ta30B.
eau padoTnl
1. TlomyuuTh 1 cobpaTh ra3000pa3HbIe BEIeCTBa (BOIOPOI, KUCIOPOI,
YTJIEKHUCIIBIA Ta3).
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2. HamucaTh ypaBHEHHS BBIMOTHEHHBIX OKACIUTEIHPHO-BOCCTAHOBUTEIBHBIX
peakiuii 1 pa3oopaTh UX METOIOM AJIEKTPOHHOIO OanaHca.

PeaktuBbl: [[UHK, CONsiHAs KUCIIOTA, IEPMAHTaHAT KaJIHsl, CEpHAs KUCIIOTa, METI,
U3BECTKOBAs BOJIA.

O6opynoBanue: llITaTuB ¢ mpoOupKaMu, Cyxoe roprodee, CIIMYKH, JTyYUHKH,
ra3ooTBOJIHas TpyOKa, acOecToBasi CeTKa, Ja00OpaTOPHBIN IITATUB.

Pe3syabTarnbl:

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

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

3HAHMSA: CIIOCOOBI MOYYCHUS MPOCTHIX BEIIECTB, 00PAa30BaHHBIX HEMETAJUIAMH U X
OKCHJIOB;

YMEHHUSI: BBIIOJHATh SKCHEPUMEHT MO TMOJYYEHHIO U COOMPAHHMIO Ta3000pa3HbIX
BEILIECTB.

Xoa padoThi:

Omnpit 1. ITosydyenue, cobrpanre U pacrno3HaBaHUe BOAOPO/Ia

Cobepute mpubop AJisi MOJYYEHHUSI Ta30B M MPOBEPHTE €ro Ha repMETUYHOCTh. B
MpOOUPKY MONIOXKUTE 1—2 rpaHynbl [UHKA U TpUiedTe B Hee 1—2 MII CONSTHOM
KHUCJIOTBI. 3aKpoiTe MpoOUpKY MPOOKOW C Ta300TBOJAHON TPYOKOW W HaJeHbTE Ha
KOHYUK TpyOKku eme oAHy mnpooupky. I[logoxxaure HEKOTOpoe BpeMms, 4YTOOBI
npoOMpKa  3aloJHWIACH  BBLACIAIONIMMCS  ra3oM. YTO  MPOHUCXOAMT  TpH
B3aMMOJICHCTBUM IIMHKA C COJSAHOM KHUCIOTOM? COCTaBpTE ypaBHEHUE PEAKIUHU U
paccMOTpHUTE €€ C TOYKH 3PEHHS MPOLECCOB OKUCIEHUS-BOCCTAHOBIICHHUS.

CHumuTe poOUPKY C BOJOPOJOM M, HE NEPEBOPAYNBAS €€, TOJHECUTE K rOpsIIen
cnupToBKe. Eciiu BOIOPO B3phIBAETCSA C IIIyXUM XJIOMKOM, TO OH YUCTBIM, a €CJIH C
«JTAIOIIKMM» 3BYKOM, 3HA4YUT, BOJOPOJ COOpaH B CMECH C BO3AYXOM («IpeMydHii
rasy).

Omnpit 2. [losydyenue, cobupanre U pacro3HaBaHUue KUCI0poaa

CobGepute mpubop M MpPOBEpPHTE €ro Ha TePMETHUYHOCTh. B mpoOupKy HACHIIbTE
MpuUMeEpHO Ha Y4 ee oObema nepmanranara kanusgs KMnOy 1 y oTBepcTUs npoOUpKU
MOJIOKHUTE PBHIXJIBI KOMOUYEK BaThl. 3aKpoWTe MPOOUPKY MPOOKOW C Ta300TBOIHOM
TpyOKOii. YKpenuTe mpoOUpKy B JIalKe IITaTUBA TaK, YTOObI KOHEIl Ta300TBOJIHOM
TPYOKH JTOXOUJ MOYTH J0 JTHA COCya, B KOTOPOM OyIeT coOupaThesi Kuciopo. Uro
MPOUCXOJIUT NIPU HarpeBaHUU nepMmaHraHata kainusa? CocTaBbTe ypaBHEHHUE PEaKIUu
Y paCCMOTPUTE €€ C TOYKH 3PECHUS MPOLIECCOB OKUCICHUSI-BOCCTaHOBIEHUs. Hanmnune
KHCJIOPOJa B COCYJIE MPOBEPHTE TIICIOIICH TyUMHKOW. 3aIUIINTE CBOU HAOIIOACHUSI.

Omngit 3. losydyeHue, cobrpaHnue U pacrno3HaBaHue okcuaa yriepoaa (IV)

B npobupky nomecTutre HECKOJIbKO KyCOUKOB MeJia MM Mpamopa U npujieite 1—2
MJI pa30aBJIEHHON COJISTHOW KUCHOTBL. bBbICTpo 3akpoiTe mpoOHpKy HNpoOKOH ¢
ra3ooTBOAHON TpyOKoil. KoHer TpyOku omycTtuTe B Apyrylo HNpoOHpKY, B KOTOPOU
HaXOIUTCSA 2—3 MJI U3BECTKOBOI BOJEIL.

Heckonbko MUHYT HaOMIOaliTe, KaK 4epe3 U3BECTKOBYIO BOJIY MIPOXOMST MYy3bIPHKH
raza. UTo NOpOHMCXOAWT IPU B3aUMOJCHCTBUM MeEJla WJIM MpaMmopa C COJISTHOU
kucioroi? CocTaBbT€ YpaBHEHUE DPEAKIIMU U PACCMOTPUTE €€ B CBETE TEOPUHU
AIEKTPOIUTUYECKON JTUCCOLUALINH.
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[To xomy paboThI 3aMOJIHUTE TAOJHITY U CAEIIAWTE BHIBOJIBI.
KoHTpoJibHBIE BONPOCHI.

Pemure 3amaumn.

1. Kakyro maccy umeer Kuciopoa 0obEMom 7 ?

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

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

JIABOPATOPHAS PABOTA Nel3

Haspanue paOorbl: CpaBHEHUE CBOICTB MPOCTBIX BEIIECTB, OKCHIOB U
ruapokcuaoB dmeMeHnToB 11 nepuona.

Hean padoTsi
1. M3yuuTh CBOMCTBA OKCUIOB U T'HAPOKCUAOB 31emeHToB I nepuona.

2. 3akpenuTh 3HAHMS O MIEPUOINUECKHA U3MEHSIOMNXCS CBOMCTBAxX 371eMeHTOB B [1C,
AKCIIEPUMEHTAIIBHO N3YYMB XUMUYECKHE CBOMCTBA MPOCTHIX BEMIECTB TPETHETO
epuoaa U X COCTUHECHUII.

3. Hanucath ypaBHEHUS BHIOTHEHHBIX PEAKIUH.

PeakTuBbI: ATIOMUHUEBAS CTPYXKKA, COJSHAsl KUCJIOTA, CEpHAsl KHUCIIOTA, a30THAs
KHCIIOTa, TUApoKcus Hatpus, cyiabdar xenesa (II), xmopun sxenmeza (III), mutpar
CBHHIIA, [IUHK.

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

Pesyabrarsl:

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

npeomemmnsie: 11P6 02, ITP6 04, ITP6 07, TTIP6 08;

3HAHMSI: CBOMCTBAa META/UIOB, HEMETAIJIOB W UX COCAUHEHUN;, TIOHSTHE
aM(}OTEPHOCTU COCTMHEHHH, 00pa30BaHHBIX MEPEXOIHBIMA METAIIIIAMHU;

YMEHHUS: BBITIOJHATH SKCIIEPUMEHT IO MOJYYEHHUIO U PACIO3HABAHUIO aM(OTEPHBIX
COCIMHEHU; COCTAaBISATh YPABHEHUS XUMHUUYECKUX PEaKIUil, XapaKTEepPHbIX IJIs
METAJIJIOB, HEMETAJIJIOB U UX COEIMHEHUM.

Xoxa padoThi:

OmnbIT 1. OTHOILIEHUE OPOCTHIX BELIECTB K BOJIE.

B Tpu npobupku HanmeiTe 2Mil BOABI, B TIEPBYIO MOMECTUTE HEOOJBIION KyCOYEK
HaTpus, MPEABAPUTEILHO OCYIIHUB €r0 OT KepocuHa (UILTPOBAILHON Oymaroi, BO
BTOPYIO — TpaHyJly aMaJlbTHPOBAHHOTO aJIOMUHMS, B TpeThio — cepy. JloGaBbTe B
KKyt npooupky 1 kammo pactBopa (enondranenHa. OTMETbTE MPOUCXOISIINE
n3MeHeHus. Caenaite BBIBOJ O CBOMCTBaX MPOCTHIX BEHIECTB M UX COCIUHEHMHI.
3anuuIMTe ypaBHEHUs pEaKIIUi.

OnpIT 2. OTHOIIIEHUE OKCUIOB MarHUsl, ATFIOMUHUS U KPEMHHUS K KUCTIOTaM.

B mepByro npoOupKy MOMECTHTE HEMHOTO MOPOIIKA OKCHJIa MarHus, BO BTOPYIO -
HEMHOT'O TOpPOIIKa OKCHJA aJIOMHUHUS, B TPEThIO — OKCHUJa KpeMHHsS. B kaxmayro
npoOupKy 100aBbTe 1 MII cepHOM KUCIOTHI. OTMETHTE MPOUCXOAIITNE U3MEHEHHS. B
Kakoil mpoOupke wu3MeHeHuid He mpoucxoaut? OObICHUTE, ToueMy. 3amuIlIuTe
YPABHEHHUSI PEAKIUU.

OnpiT 3. OTHOIIEHNE THAPOKCUIOB K KMCJIOTaM U IIEJI0YaAM.
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* [lonyuenue u ceovicmeéa eudpokcuoa maenus. B mpoOupky momectutre 1 wmi
pacTBOpa XJOpUIa MarHus, 100aBbTE MO KallIIM PacTBOP THIPOKCHAA HATPUS IO
o6pazoBanus ocanka Mg(OH),4. TloxyueHHsIi 0cagoK pa3aeiuTe B ABE MPOOHUPKHL.
B oany mpoOupky ¢ ocaikoM A00aBbTE pacTBOP CEPHON KHUCIOTHI, B JAPYTyIO —
pacTBOp rugapokcuaa Harpud. OTMETbTE NPOUCXOIAIINE U3MEHEHUS. 3aMMILINTE BCE
BO3MOXXHBIE ypaBHEHHsSI peakuuid. CrnenaiTe BBIBOJI O CBOWCTBAX MarHusi U €ro
COCIMHEHU.

* [lonyuenue u ceoucmea 2uOpoOKCUOa antOMUHUA.

B npoOupky momectute 1 mi1 pactBopa cynbdaTa aqTtoMUHUS, J00aBbTE MO KarlisiM
pacTBOp THAPOKCHIA HATpus 10 oOpasoBanms ocagka Al(OH)sd. ITomydeHHsiid
0CaJIOK pa3fieNuTe B JBe mpobupku. B oaHy mpobupky ¢ ocagkom n100aBbTE pacTBOP
CEpHOM KHCIOTBI, B JPYIyl0 — pacTBOp TIuApokcuaa Hatpus. OTMeTbTe
npoucxoasimye u3MeHeHus. [Ipy B3aUMOJEHCTBUM THAPOKCHUIA ATIOMHUHHUS C
BOJHBIMU pacTBOpaMHu IIenodeil oOpa3yroTcs ruapokcoamoMuHatel  NaAlO,.
3anuImuTe BCE BO3MOJKHBIE YypaBHEHHs peakuuil. CaemaTe BBIBOL O CBOWCTBAX
AJTIOMUHHUS U €70 COCIUHECHUM.

Omnpit 4. CpaBHEHHE CUJIbI KHCJIOT 3JieMeHTOoB 11 nepuosia

B 2 mpoGupku momectutre mo 1 M1 KOHIEHTPUPOBAHHOTO pPAaCTBOpa CHUIIMKATA
HATpHs U MpuieTe B oAHYy npodbupky 1 M pactBopa opTodochopHOil KUCTOTHI, B
Ipyrytro — 1 MJ pacTBopa cepHO#l KUCIOTHI. 3amuinute HaOmoneHus. Hanummre
YPaBHEHHE PEaKIIMH, CACIANTE BBIBOJ O CUJIE HEMETAIUIMYECKUX CBOMCTB Y KPEMHHUS,
docdopa, cepbl U 0 CUIIe KUCIOT, 00pa30BaHHBIX JaHHBIMU HEMETAJIJIaMHU.

[To xoxy paboThI 3aMI0JIHUTE TAOJUILY U CAETIAWTE BHIBOJIBI.

KonTposbHbIE BOIIPOCHI.

1. Kak u3MeHAI0TCSI OCHOBHBIE CBOMCTBA OKCUIOB M TUAPOKCUIOB B IEPUOAE?

2. Kak u3MeHSIOTCS] KUCIOTHBIE CBOMCTBA OKCHJIOB M TUAPOKCHIOB B Tiepuoe?

3. Uepes Kakue COENUHEHUS OCYIIECTBISIETCS IEPEXOT OT OCHOBHBIX COSAMHEHUH K

KUCIIOTHBIM?
4. C nmomoIpl0 KaKMX BEIIECTB MOXKHO JOKa3aTh MPUHAIJICKHOCTh THAPOKCHUIA K
OCHOBAHHUSIM UJIU KHCIIOTaM?

JIABOPATOPHAS PABOTA Nel4
Ha3zBanue padorbi: Koppo3us METaIJIOB U METOMIBI 3AIUTHI
Iesu padoTbl
1. TloBroputh ¥  3aKpPEeNUTh  CYIIHOCTh  MPOIIECCOB  XUMHYECKOM U
ANEKTPOXUMUYECKON KOPPO3UH METAJIIOB;

2. UccnenoBaTh BIHMSHUS TPUPOABI METaUla, CPEeAbl M BHEIIHUX YCIOBUHA Ha
IPOLIECCH KOPPO3UU METAJIOB;

3. O3HaKOMHUTHCSI C OCHOBHBIMU METOJIAMH aHTUKOPPO3UOHHOM 3aIlUTHI.

PeakTuBbl: Zn (rpanyssl), Cu (ToHKas mpoBojioka 0e3 uzossiun), H,SO, (10%),
HCI (pa30.), pactBopbl CuSQOy4, NaCl, K;[Fe(CN)e] (kpacHas kpoBsiHas cojb), Fe
(MenKHe CTPYXKKH WM OUMIICHHAs MeJIKasi MPOBOJIOKAa B KyCOYKaX), CTaJIbHBIC
TJIACTUHKH.

Oo6opynoBanue: Haxxnaunas Oymara (711 3a4MCTKH), IIUIIEI TUTEIbHBIC, CIIMYKH,
JiepKaTenb g MPOOUPOK, MTATHB C MPOOMPKAMH, CTEKIISTHHAs BOPOHKA, METHBIN
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COEIMHUTEIIbHBIN POBOIHUK, CAHUTAPHAS CKIISTHKA

PesyabTarnl:

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

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

3HAHMA: CYIIIHOCTb IIPOLIECCOB XMMUYECKOU U dJIEKTPOXUMHUUYECKON KOPPO3HH;

- OCHOBHBIE METO/Ibl AHTUKOPPO3NOHHON 3aILHTHI.

YMEHHUS: Pa3InuyaTh BUAbI 3AIIUTHBIX OKPBITHIA

- 3aIIACBIBATh CXEMBbI AHOJHOTO M KaTOJHOTO MPOLECCOB

Xox pa0doThI:

OnpiT 1. Xumuyeckas U 31€KTPOXUMUYECKAs] KOPPO3Us LIMHKA.

B npobupky ¢ 10 kamissMu pacTBopa CEpHON KHUCIOTHI OMYCTUTE rpaHyJly LUHKA.
OtmeTbTe 00pa3oBaHUE MY3BIPHKOB Tra3a Ha MOBEPXHOCTH TpaHyibl. Hamummre
YpaBHEHUE pEaKUUU B3aUMOACHCTBMs IMHKA C KUCIOTOM. B Ty ke mnpoOupky
OIyCTUTE MEJIHYIO MPOBOJIOKY M KOCHUTECH €0 I'PAaHyJbl UHKA. UTO M3MEHUIIOCH?
Kakyro ¢yHKIUMIO BBINONHSIET MeAHas npoBosioka? Hamucarh cXxeMbl aHOJHOTO U
KaTO/AHOT'0 IPOILIECCOB IIPH €ro padoTe.

OngiT 2. PAKTOPBHI, BIHSONIME HA CKOPOCTh KOPPO3HUU

2.1. BnusiHue KOHLIEHTpAUU OKUCIIUTEIS HA CKOPOCTh KOPPO3HUH.

B npoGupky ¢ 5 kamisMu cepHOM KUCIOThI 100aBbTE S5 Kamnenib BOJbL, T.€. pa30aBbTe
pacTBOp B ABa pasa. [Iponenaiite onbiT, aHaTOruuHblid onbITy 1. Cremante BBIBOX O
BIMSHUU KOHLEHTpauu H' -MOHOB Ha CKOPOCTH KOPPO3HH.

2.2. BnusitHue Ha KOPPO3UIO IPUPOIBI 3aIUTHOTO MOKPBITHS.

JIBe npoOupKu HaroIHUTE Ha 1/2 X 00beMa AUCTHUILIMPOBaHHOW BoAOM. [[o0aBbTe
B KOKIYI0 U3 HUX IO 2—-3 KallM CEpHOM KHUCIOTBI M MO 2-3 KaliM pacTBopa
rekcarmanodeppara (III) xamus Ks[Fe(CN)¢]. OnH sBisiercs KadeCTBEHHBIM
peakTHBOM Ha HOHBI Fe’', ¢ KOTOpbIMH 06pasyeT cHHee OKpalliBaHHe (TypHOyIIeBa
CUHb). B 0HY npoOupKy onmycTuTe JKelIe3HYI0 MOJIOCKY, B KOTOPOM 3a)kaTa rpaHyJia
LIMHKa, a B APYTYIO — JKEJIE3HYIO MOJIOCKY, B KOTOPOM 3a)kata rpanyJa osiosa. [lepas
npoOupKa UMUTHPYET KOPPO3HIO OLIMHKOBAHHOTO XeJe3a, a BTopas — JyXKEHOTo, T.€.
MOKPBITOTO 0JI0BOM. OTMEThTE, B KAKOW NMPOOUPKE MOSIBIISIETCS CHHEE OKpaIIUBaHUE.
CocTtaBpTe CX€MBbl aHOJHBIX M KaTOIHBIX ImpoueccoB. OObICHHUTE, Kakoe U3
IIOKPBITHI SIBJISIETCA KaTOOHBIM, a Kakoe — aHOAHbIM. Kakoe W3 HHUX U INoYemy
3aIMIIAET JKEJIE30 OT KOPPO3HH, a KAKOE HE 3alIUIIacT?

OnpiT 3. Metoabl 3amuthl 0T kKoppo3uu IIpodeccnoHanbHO-OpUEHTUPOBAHHOE
3a/1aHue.

3.1. 3amuTa MeTaiyia OT KOPPO3UH € MOMOIIBIO MPOTEKTOPA.

B nBe mpoOupku c pa30aBI€HHBIM PacTBOPOM YKCYCHOM KHUCIOTHI NpHUOaBbTE
HECKOJIbKO Kamenb pacTBOpa Hoauaa Kaimvsa. B oaHy M3 HHUX OIyCTUTE MOJOCKY
CBHHIIA, a B IPYTYIO — OJIOCKY CBMHIA C 3a)KaTOi B HEM IpaHyJiol nuHKa. OTMEThTE,
B KakoW MpoOMpKe paHblle MOSBISETCS MajopacTBopuMoe coeauHenue Pbly,
OOBSICHUTE TPUUMHY €ro TOsABIEHUS B pacTBope. Hamummre ypaBHeHue
B3aMMOJECHUCTBUS CBUHIIA C YKCYCHOM KHUCJIOTOM, HAPUCYUTE CXEMY KOPPO3HMOHHOTO
raJIbBAHUYECKOTO MHUKpO3JIEMEHTAa. Hamumure cXeMbl aHOJHOIO U KAaTOJHOIO
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MIPOIECCOB. YKAXKUTE, KAaKyI0 POJib BBIMOJHAET NpHoKaTasi K CBUHILY T'paHyJja [MHKA B
polecce KOPPO3UU CBUHIIA.

3.2. 3ammTa MeTamia OT KOPPO3UH XUMHUYECKUM MaCCUBHPOBAHUEM.

OuwncTuTe ABE CTANbHbIE MJIACTUHKYA HAXIa4yHON OyMaroi U OJIHy W3 HUX Harpeure
70 TIOSIBJICHUSI CIIEJIOB «IO0EXKanoCTH» (T.€., CIEJOB OKCHIHOM IUIEHKH). 3aTeMm
HaHecuTe mo kame pactBopa CuSO, Ha o6a oOpaszua. Habmonaiite. Ilo ckopoctu
MOSIBJICHUS] TEMHOT'O TsiTHA Ha 0o0pasllaX OLIEHUTE 3allUTHBIE CBONMCTBA OKCHUIAHOU
meHkU. CocTaBbTE ypaBHEHUS MPOUCXOASAIINX PEAKIIAMA

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

KoHTposbHbIE BOIIPOCHI.

1. IlpuBeaute npuMepsl ra30BOM KOPPO3UU METAIIIOB.

2. CxienaHbl ABa MeTaUIa. YKaXHUTE, KAKOW M3 METAJIJIOB TIOJIBEPTracTCsl KOPPO3HUU:
a) Mn — Al; 6) Sn — Bi.

3. Kakvne wu3 HMIKeNepeuucIEeHHBIX METAJUIOB BBIMNOJHSIOT JUIsi CBUHIIA POJb
KaToiHOTO MOKpbITUA: T1, Mn, Ag, Cr ?

4. CocTaBbTe CXeMY KOPpPO3UHWHOIO DJIEMEHTA M HAMMIINTE YPaBHEHUS PEaKIUH,
MPOTEKAIOMINX TPU HAIWYUU TOBPEKICHUN CBUHIIOBOM OOOJOYKH CTaJIBLHOTO
Ka0eJIs MOJ3eMHON JIMHUU MOABEACHUS K MHOTOATaKHOMY JIOMY.

JIABOPATOPHAS PABOTA Nel5

HaszBanue pa6orsl: [IpoBenenue peakiuii mo oOHapyXEHUIO yIiiepoaa U BoJopoaa
B OPraHUYECKUX BEIIECTBAX.

esiu padoThbI
1. IlpoBecTn peakuuu, MNOATBEPKAAIONIME HAIMYME YIJIEpoJla W BOAOpoAa B

OpraHUYECKUX BEIEeCTBaX.

2. Hamucath ypaBHEHHS BBHITIOJTHEHHBIX PEAKIIHA.

PeaktuBbl: CaxapHbiii mecok, xje0, okcua menu (I1), n3BecTkoBast Boja, mapaduH,
MEIHBIA KyIIOpOC.

Oo6opynoBanue: IllTatuB ¢ mpoOdupKaMu, JIOKEUKA JIJIs1 COKUTAHUS BEIIESCTBA, CyXOe
roproyee, CIUIKH, acOecToBas ceTka.

Pesyabrarsl:

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

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

3HAHMSI: COCTaB MOJICKYJI OPraHUYECKUX BEIIECTB;

YMeHHsI: TMPOBOJUTH JIAOOPATOPHBIM HKCHEPUMEHT MO OMNPEICICHUI0 COCTaBa
OpTraHUYECKUX BEIECTB.

Xoxa padoThi:

OnwiT 1. OnpeaeneHue yriepoja npoOoi Ha 0OYIIMBAHNWE W HA BBIJICTICHUE KOIIOTH
IIPU TOPCHUH.

Ha noxeduky uisi CoKUTaHUsST BEIIECTBA IMOJIOKUTE KyCOUYeK XJieba M Harpeute Haj
miameHeM. OOyTIMBIIasiCs Macca 4YepHOTO XJieba — yriiepo/.

Ha noxeuky muisi ckuraHusi BEIIECTBA TMOJIOKHUTE Kycouek mapaduHa, BHECHTE B
miamsi. KonoTs, BRIIEISIONIASACS IPU TOPSHUH — YTIAEPOI. 3aMUIINTE HAOTIOACHHUS.
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OmnbiT 2. OnpesneneHre yriepojaa U BOJOPOAA COMOKEHHEM BEIIECTBA C OKCHUIOM
meau (11).

[IpuroroBbTE CMECHh M3 XOPOIIO PACTEPTOro caxapa U MOPOIIKOOOPA3HOTO OKCHA
meau (II), B3storo B u30bITKe. [lomecTtuTe cmech B mpodbupky cioem 0,5 cm. ¥V
OTBEPCTUSI TPOOUPKU MOMECTUTE PBIXJIbIA KOMOYEK BaThl C HAHECEHHBIM Ha HETO
0e3BoHBIM cylbaTrom Meau. BceraBbTe B mpoOHMpKy MNpoOKYy € Tra300TBOIAHON
TpyOKOM, KOHEI] KOTOpOM OMyCTUTE B JIPYryl0 MPOOMPKY C H3BECTKOBOM BOJOU
(5mu). IIpubop ykpenute B WITaTUBE, U MOAOrpelTe cMech B mpobupke. Korga BeI
MpUJETE K 3aKIIOUYECHUIO, YTO PEAKIUsl 3aKOHUYUIIACh, BRIHBTE U3 M3BECTKOBOM BO/IbI
KOHEI] Ta300TBOIHOM TPYOKH U MOCJE 3TOTO MPEKPATUTE HarpEeBaHUE.

Jaiite npubOpy OCTBITh, TIOCJIE YEro pa3OepuTe €ro U PacCMOTPUTE PE3yJbTaTh
peaKkuu, OTMETUB, MPOM3OIUIA JU H3MEHEHUS C caxapoM, OKCHJIOM MEIU U C
M3BECTKOBOM BOAOM? OnummTe U 0OBSICHUTE MPUUYUHY 3TUX HU3MeHeHul. CocTaBbTe
ypaBHeHUs peakuuu. CrenaiTe BbIBO/, CBUAECTEICTBYIOT JIU MPOILIEIIINE PEAKIIUU O
TOM, YTO B COCTaB caxapa BXOJST YIJIEPOJ U BOJOPO U TOUEMY.

[To xoxy paboThI 3aMI0JIHUTE TAOJUILY U CAETIAWTE BHIBOJIBI.

KoHTposbHBbIE BOIIPOCHI.
Pewre 3anaun.
5. Haiitu monekynsipuyio opmyiny BemiecTBa, conaepkaimiero 81,8% yriepona u
18,2% Bonopona. OTHOCUTENbHAS INIOTHOCTH BEIIECTBA MO a30Ty paBHa 1,57.
6. Haiftm monekymsapHyo ¢GopMyny MpeaeabHOTO YIIEBOAOPOIa, MAaccOBasl OIS
yrieponaa B kotopoM 83,3%.

JIABOPATOPHAS PABOTA Nel6

Ha3Banmue padorbl: Pacno3HaBaHue MmiiacTMAacC U BOJIOKOH

Iesu padoTbl
1. M3y4uuTh CBOMCTBA MJIACTMACC M BOJIOKOH.
2. 3Hasi CBOMCTBA, MPOBECTH PACIIO3HABAHKE IJIACTMACC U BOJIOKOH.

PeakTuBbl: HaGopsl miactMacc ¥ BOJIOKOH, alleTOH, KOHIIEHTPUPOBAHHBIC CepHAs
KHUCJIOTA U a30THAs! KHCJIOTA.

O6opynoBanue: [lItatuB ¢ mpoOUpKaMu, JIOKEUKA JIJIsi CKUTAHUS BEIIECTBA, CyX0e
roprodee, ClimyKu, acOecToBas CeTKa.

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: COCTaB U CBOMCTRBA IJIACTMACC U BOJIOKOH;

YMeHHSsI: IPOBOJIUTH JTJA0O0OPATOPHBIN AKCIEPUMEHT I10 PACIIO3HABAHUIO IJIACTMACC U
BOJIOKOH.

Xoxa pa6oTsi:

Ilpumeuanue: ipu poBeneHUH pabOTHI MOIB3YHUTECH MPUIIOKEHUEM 2 (Tabiuiien
1,2)

OmneiT 1. PaciozHaBanue miacTtMmace.
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Hcrnonp3ys Tabauily, MOBTOPUTE CBOMCTBA MOJUATUIICHA U TMTOJIUCTHPOIIA. 3aMUIITUTE
YPAaBHEHHUS pEAKLIHUI MOJYyYEHUS STUX MTOJIUMEPOB.

Pacno3naiite 3Tu miactmaccel. Pacrio3HaBaHHMe IUIacTMAacC CIEAyeT HayaTb C
BHEIIHETO OCMOTpA, a 3aTeM IIEPEeUTH K HCCICIOBAHUI0 HMX OTHOIIEHUS K
HarpeBaHUIO U TOpeHHUI0. [I0TOM HCHBITHIBAIOT AEHCTBHE HA HUX PACTBOPHUTEICH.
VYKaxuTe XapakTepHbIE TPU3HAKU MOTUITHUIIEHA U TTOJIUCTUPOJIA.

OmnpiT 2. Pacnio3HaBaHKWE BOJIOKOH.

Hcnons3ys Tabnuily, IOBTOPUTE CBOMCTBA BOJIOKOH. BaM JaHbI XJIOMOK, BUCKO3a U
mepcetb. Pacno3naiite 3T BOJOKHA. Pacno3HaBaHuWe BOJIOKOH HA4YMHAKOT C HX
cxuranus. IIpm 3TOM IPOCHEKUBAIOT, C KAKOW CKOPOCTHIO MPOUCXOJHUT TOPEHHUE,
HCCIIEYIOT 3amax MPOAYKTOB TOPEHHs. 3aTeM MPOBEPSIOT JCUCTBUE HAa BOJIOKHA
KUCJIOT M PAaCTBOPUTENCH. YKAXKUTE XapaKTEPHbIC NMPHU3HAKHU XJIONKA, BUCKO3bI H
LIEPCTH.

[To xoxy pa®oThI 3aMI0JIHUTE TAOJUILY U CAETIAWTE BHIBOBI.

KoHTposbHbIE BOIIPOCHI.
JlaiiTe kmaccuduKaIo BOJIOKOH.
JaiiTe knaccuuUKaIiuio miacTMace.
UeM HCKYCCTBEHHBIE BOJIOKHA OTJIMYAKOTCSL OT CHHTETUYECKUX ?
Uem naxHyT IpH MOIKUTAHUU XJIOMYATOOYMaKHBIE HUTH?
Jlate omnpeneneHue MakKpOMOJEKYNbI, 3JEMEHTAPHOIO 3BE€HA U CTENEHU
nonuMepu3anuu. Kak BiusieT BeIMYMHA MOJIEKYJISIPHOM MacChl Ha CBOWCTBA
BBICOKOMOJIEKYJISIPHBIX COCAMHEHNN?
6. Uewm peakiuy MOJUKOHICHCAIINH OTIIMYAIOTCS OT PEAKITUN TTOTMMEPU3aIAH?

Ok wnE

JIABOPATOPHAS PABOTA Nel7

Ha3zBanmue pabdorsbi: VccrienoBanue CBOMCTB CIUPTOB U AJIbACTHAOB

Iesu padoTbl
1. 3yuuth ¢pu3nUecKue CBONCTBA ATHIOBOTO CIIUPTA U TIIUIEPUHA.

2. [lpoBecTu KaueCTBEHHYIO PEaKIMI0 HA MHOTOATOMHBIE CITUPTHI.
3. IIpoBecTy KaueCTBEHHYIO PEAKIIMIO Ha aJIbJICTUIBI.
4. HanucaTh ypaBHEHHUsI BBITIOJTHEHHBIX PEAKITUH.

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

Oo6opynoBanue: IlltatuB ¢ mpoOupkamMu, MeaHash TMOBOJOKA (CHUpalb), CyXOe
roproyee, CIuYku, acoecToBas ceTka.

Pesyabrarsl:

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

npeomemnuwie: 11P6 02, I1P6 04, ITP6 05, ITP6 07, TTP6 08;

3HAHMSI: CBOMCTBA CIUPTOB U aJIbJACTH/IOB;

YMEHHUSI: COCTaBJISATh YPAaBHCHUSI PEAKIHMA, XapaKTEpHBIX [JIsI CHOUPTOB U
aJbJICTUIOB.

Xoxa paboThi:

OnbiT 1. ®u3nyeckre CBOMCTBA 3THJIOBOTO CUPTA U TIIUILIEPUHA.
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Haneiite B omHy mpoOMpKYy HEMHOTO STHUJIOBOTO CIHPTA, a B JAPYTYI0 HEMHOTO
rmiepuHa (oOpaTuTe BHHMAaHHE Ha €ro Bs3KOCTh). JloGaBbTe B 00€ mpoOHpKH
HEMHOTO Bojbl. OOpaTUTe BHMMAaHHE HA PACTBOPEHHE CHUPTOB B Boje. Omnuiumre
(du3nYecKue CBOMCTBA ATHIIOBOTO CIIUPTA U IIUIICPUHA.

OnpiT 2. XUMUYECKHE CBOMCTBA 3TUIOBOIrO CIIHUPTA.

2.1. OKucaeHue CuupTa B albICT /L.

Haneiite B nmpoOupky 0,5MJ1 3THIIOBOTO CIIUPTa U MOTPY3UTE B HETO PACKAICHHYIO
MeaHyI0 crnupaib. OOpaThuTe BHUMaHWE HaA TIOSBICHHE 3araxa ajiplIeruaa Hu
BOCCTaHOBJIEHHUE MeAu. ONbIT MOXHO TOBTOPUTH HECKOJBKO pa3, oOmmycKas
pacKaJeHHYI0 MEJHYIO MPOBOJOKY B CHUPT. 3anuiuute HaOmwojeHus. Hanuiure
ypaBHEHHUE PEaKIMK 3TAHOJIa C OKCUIOM MEJH.

2.2. [TonydeHue AMITUIOBOTO Yupa.

Haneiite B mpoOupKy 1M1 3TUIOBOTO CIIUPTA, T0OABHTE CTOJIBKO K€ KOHII. CEPHOM
kucnoTel. Crierka Harpeiite. OOpaTuTe BHUMaHHME Ha CHEHM(PUYECKUN 3amax
TUATIIIOBOTO »¢upa. Hamummure ypaBHEHHE peakIMU TMOMYYEHHUS TUITHUIOBOTO
a¢upa U3 dTaHoIIA.

OnwiT 3. B3aumoneicTBue riuiepuHa ¢ ruapokcuaoM mean (1) — kavecTBeHHas
peakiys Ha MHOTOAaTOMHBIE CIIUPTHI.

B npobupky nomectute 2-3 kamm pactBopa cynbdarta menu (II) m 4-5 xamens
pacTBopa rugpokcuaa Hatpus. OOpaTuTe BHUMaHUE Ha BBINAJIEHUE TOJIyOOro ocajika
ruapokcuna meau (II).

Jlo6aBbTe B 3Ty MpOOUPKY pacTBOp MIMIEPUHA W THIATEIBHO mepemernainTe. Yto
mpouszonuio ¢ ocankom? Kak M3MEHWIACH OKpacka pacTBopa? 3alMIluTe
HaOmrofaeHus. Hamumure B CTpykTypHOUW  (opMe  ypaBHEHHWE  PEaKIHH
B3aUMOJICUCTBUSL TauliepuHa ¢ ruapokcugom Menu (II) u Ha3oBUTE MOTydYEHHOE
BEIIIECTBO.

OnbiT 4. KayecTBEHHbIE PEAKIIUU HA aJIbJICTUJIbI.

4.1. Peakims dopmanpaeruaa ¢ rugapokcuaom meau (11).

B mpoOupky momectute cHavana 5 kamenb ¢opMaliiHa, 3aTeM 2 Kalid pacTBopa
cynbara menu (I1) u 5 kanens 10% pactBopa ruapokcuna Hatpusi. Cpazy HauHHUTE
HarpeBaTh, CJeIs 3a IMOCJIENOBATEIbHBIMU HW3MEHEHUSIMU, MPOUCXOASIINMHU B
npobupke ¢ ocagkoMm. OOpa3yromuiicss B KOHIIE PEaKIMd KPacHBIA OCaTOK HMEET
coctraB  Cu,O. 3amummure Habmoaenus. Hamumumre ypaBHEHHE peakiuu
dbopmanpaeruaa c ruapokcugom meau (II).

4.2. Peakiys «cepeOpsIHOro 3epKaiay.

[Ipu mpoBeleHHH OMBITAa CTPOrO COONIOAANTE MOCIEA0BATEILHOCTh J100aBJICHUS
PEaKTHUBOB.

B yuctyio cyxyro npobupky noMmecture 2 kamim 2% pactBopa HUTpaTa cepedpa u
B300JITaiiTe, YTOOBI OH XOPOIIIO CMOYMJI CTEHKU MpoOupkH. J[00aBbTe Karuio KOHII.
pacTBopa ammuaka. Ecnu mosBuTCs Oypblid HEMCYE3AIOMIUNA OCallOK, J00aBhTE eIié
Karmio ammuaka. Ecim ocazok wcde3HeT cpasy, BTOPYIO KaIulio He J100aBisiiTe, a
BBeauTe 2 Karu dopmanuHa. [locne aToro, He B30anNThIBasi COACPKUMOTO, CIIETKa
MoJIOTpeiTe, HE MOBOAS 10 KureHus. HaOmromailite oOpa3oBaHME Ha CTEHKaX
npoOupku Onectsmero ciosi  cepedpa. Peaknust «cepebpsiHOTO 3epkana» -
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XapaKkTepHas peakius Ha ajpAeTubl. 3anumure HaOmoaeHus. Hamummre
ypaBHEHHUE PEaKIIMU BOCCTAHOBJICHHS cepedpa popMaInHOM.
[To xoxy pa®OThI 3aIIOJIHATE TAOJMITY U CIACIIAlTe BHIBOIBI.
KoHTpoJIbHBIE BONPOCHI.
OcymiecTBUTE MpeBpalieHus (COCTaBbTe YpaBHEHUs cornacHo cxeme). [loanummre
HaszBanwus Bemects. C,H, —» C,Hy — C,HsOH — CH3;COH

JIABOPATOPHAS PABOTA Nel8

HaszBanue pa0otbl: VcciieqoBanue CBOMCTB KapOOHOBBIX KHCIIOT M HX COJIEH.

Hean padotsi
1. IIpoBecTH ONBITHL, NOATBEPKIAAIOIIME CBONCTBA OPraHUYECKUX KHUCIOT (Ha

IIPUMEPE YKCYCHOM KHUCIIOTHI).
2. CpaBHUTH CBOWCTBA OPraHMYECKUX M HEOPTaHMYECKUX KUCIIOT
3. Hanwucatb ypaBHEHUS BBIITOJHEHHBIX PEAKIIUI B MOJICKYJIIPHOM U HOHHOM BUJIE.

PeakTuBbl: ConsHas KUCIOTa, TUAPOKCHI HATPHUSA, YKCYyCHas KHUCJIOTA, LHHK,
¢benondranent, 1aKkMyc, KapOOHAT KaJbLUsl, MbLIIbHBIE CTPYKKH.

OoopynoBanue: IlltatuB ¢ nmpoOupkamu, cyxoe roprodee, CIMYKH, acOecToBas
CeTKa.

Pesyabrarsl:

memanpeomemnsie: 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, TTP6 08;

3HAHMA: CBOMCTBA KapOOHOBBIX KUCJIOT U UX COJIEH;

YMEHHS: COCTaBJISATh YPABHEHUS PEAKIUI, XapaKTEPHBIX JJIs1 KAPOOHOBBIX KUCIIOT U
UX COJIEH.

Xoxa padoTbi:

Ilpumeuanue: ONBITBI C OPraHUYECKMMH W HEOPraHWYECKHMMM KHUCJIOTaMHU
IIPOBOJIUM IapaJUIEIbHO.

OmnpiT 1. CBOWCTBA YKCYCHOW KHCJIOTHI.

1.1. Tlomectute B 2 mpoOUPKH MO OJHOW T'paHyse ITMHKA U 00aBbTE B IMEPBYIO
POOHPKY 2 MJT YKCYCHOM KHCIIOTBI, BO BTOPYIO — 2 MJI COJITHOM KUCIIOThI. OOpaTuTe
BHUMaHUE Ha TMOSBJICHUE Iy3bIpbKOB Tra3a B 00eux NpoOupKax. 3amnuiuuTe
HaOmogaeHusi. HanmummuTe ypaBHEHHE peakIMM ITMHKA C YKCYCHOM KHUCIIOTOW M C
coiistHOM kucioToi. [loamummTe Ha3BaHUS BEIIECTB.

1.2. Tlomectute B 2 mpoOUpPKK TO 2 MJI pacTBOpa MmIeI04YH (THAPOKCHA HATPHS),
no0aBbTe€ B KaXKIyH0 MNpOOMPKY Karmio ¢eHondTanenHa. BBenure B NEpBYIO
MpOOUpPKY 2 MJI YKCYCHOW KUCJIOTBI, BO BTOPYIO — 2 MJI COJISTHOM KucnoTel. OOpaTuTe
BHUMAaHHUE HAa W3MEHEHHE OKpacku B o0euX MpoOHupKax. 3amuiiuTe HaOJIOJACHUS.
Hanumure ypaBHeHus npoBeAEHHBIX peakuui. [loagnumnre Ha3BaHUS BEIIECTB.

1.3. [lomecTute B 2 mpoOUPKU HEMHOTO KapOOHATa KaIbIUS U 0OaBhTE B MEPBYIO
npoOMpPKY 2 MJI YKCYCHOM KHCIOTHI, BO BTOPYHO — 2 MJI COJISHOM KHCJIOTHI.
BuumarenbHO mpoHaOmonalTe 3a  MPOUCXOISIIMM — IMPOLIECCOM.  3alUIINTe
HaOmoeHus. Hanummre ypaBHEHU BBITOJHEHHBIX peakiuu. [loanumure Ha3BaHUs
BEILECTB.

OnwiT 2. 'Hapoau3 Mblia.
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Conu cTeaprHOBOM KHUCIOTHI M HIETOYHBIX METAIOB MPEICTaBIsIOT co00il MbLia.
Hccnenyem cBorcTBa MbLA.

2.1. Haneiite B mpoOupKy 2MJI AUCTHUUIMPOBAHHOW BOJbI, 100aBbTE B HEE OJIHY
CTPYXKY MbLJa M Xopolio mnepeMemante. OOpatuTe BHUMaHUE Ha TMOSBICHUE
MYTHOTO pacTBopa. 3anuimure HaOmoaeHus. Hanummre ypaBHEHHE peakluu
TUAPOJIN3a MbLIA.

2.2. K nonydenHomy pactBopy no6aBbre 1-2 kamnu ¢enondranenna. OOpaTute
BHUMaHHE Ha OKpacKy pacTBopa. Kakyio cpeay nMeeT pacTBOp MbLia.

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

KoHTpoJibHbIE BONIPOCHI.

1. Kaxkas BbIiciiasi kKapOOHOBAasI KHCJIOTAa BXOAUT B COCTaB MbLjia?

2. IloueMy MBLUIOM YMBIBAaThCSl HE PEKOMEHyeTCs?

3. Uto nmpeacTaBisAoT co00il CHHTETUYECKHE MOIOIIINE CPECTBA?

JIABOPATOPHASA PABOTA Nel9
Ha3zBanue pa0dorsi: VccienqoBaHrue CBOMCTB ITTIOKO3bI, CaXapo3bl, Kpaxmania
Hean padoTbi
1. JlokazaTh 3KCHEPUMEHTAIILHO, YTO TJII0K03a 00J1a/1aeT CBOMCTBAMHU
MHOT'OAaTOMHOTO CIIUPTA U albAETHA.

2. UccnenoBaTh uznueckue CBOMCTBA caxapo3bl.

3. HccnenoBaTh pacTBOPUMOCTH Kpaxmaiia B BOJIE, IPOBECTH KaYECTBEHHYIO
pEeaKIMIo Ha KpaxMall.

4. HanucaTh ypaBHEHHSI BBIIIOJTHEHHBIX PEAKIUH.

PeakTuBbl: 10% pacTBOp DIMIOKO3BI, caxapo3a, Kpaxmay, pacTBOpP THAPOKCHIA
HaTpusl, pacTBop cyabpara meau (1), cepnas kuciora, Boga, ilogHas Boja.

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

Pesyabrarsl:

memanpeomemnsie: 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: CBOMCTBA IIIIOKO3bI, CaXapo3bl U Kpaxmana,

YMEHHsI: COCTaBIJISITh YPABHEHHUS PEAKIINI, XapaKTEPHBIX JJI TIFOKO3bI, CaXapo3bl U
KpaxMaria.

Xoxa padoTbi:

Omnbit 1. CBOWCTBA IIIOKO3BI.

1.1. OGHapy>keHUE Y TIOKO3bl CBOUCTB MHOTOATOMHOTO CIIUPTA.

[TomecTuTe B mpoOUpPKyY 4 Karuid pacTBOpa 1EI0ouu (TUIAPOKCUIA HATPUSA) U 2 KaIlIH
pactBopa cynbdara meau (I1). Berpsaxuure cogepkumoe MpoOUpKU 10 00pa3oBaHUs
ocanka. JloGaBbTe Kario, TJIOKO3Bl M THIATENBHO Tmepemeriaiite. OOparure
BHUMaHHE Ha 00pa30BaHUE PACTBOPA CHHETO IIBETA, YTO SIBJISETCS XapaKTEPHBIM IS
MHOTOAQTOMHBIX CHUPTOB. 3anummre HaOmoaeHus. Hanummre ypaBHEHHE peakivu
rt0Ko3bl ¢ rusipokcuioM Menu (II). [Toanuinvre Ha3BaHUS BEILIECTB.

1.2. O6HapyKE€HHE Y TJIFOKO3bI CBOMCTB aJIbJICTUIOB.
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[TomyueHHblii pacTBOp HarpeBaiiTe B NPOOMpPKE [0 KUIIEHUS, CIeas 3a
MOCJIeIOBATEIbHBIMU U3MEHEHUSIMU, TPOUCXOASIIIUMHU ¢ ocaakoMm. OOpa3zyromuiics B
KOHIIE peaKkuu KpacHbld ocanok umeeT coctaB Cu,O. /laHHas peakuusi XxapakTepHa
JUISL  albJETUAOB. 3anuiiuTe HaOmojeHus. Hamuiute ypaBHeHUE peakuuu
BoccTaHoBieHus ruapokcuaa menu (1) rimoxo3zoit. [loanummTe Ha3BaHMS BEIIECTB.

OmnpiT 2. CBOKCTBA caxapo3bl.

BHuMarenpHO paccMOTpUTE KpUCTaUlbl caxapo3bl. [loMecTUTE HECKOJIBKO
KpPUCTAJIJIOB B IPOOUPKY U 100aBbTe BoAbl. OOpaTuTe BHUMAaHUE HA PACTBOPUMOCTD
caxapo3bl. OnumuTe GU3NIECKUEe CBOMCTBA CaXapO3bl.

Omngit 3. CBOKCTBA KpaxMaJa.

3.1. PacTBOpeHMe Kpaxmasa B BOJIE.

HacpinibTe B MpoOMpPKY HEMHOTO Kpaxmasia, J00aBbTe€ 2 MJI XOJIOJHON BOJBI U
xopomio B30onTaiite. OOparuTe BHHMaHWE, YTO Kpaxmal HE pacTBOpSETCS B
X0JIoHOM Boje. HaneiiTte B uncTyro mpoOUpKy 5 MIJI BOJABI U HarpenTe J0 KUIICHHUS.
Brneiite B mpoOHpKy C KHUIATKOM CcOAEpXKHUMOe IMepBoid mnpoOupku. OOpatute
BHUMaHuE Ha oOpa3oBaHHME BA3KOTO pacTBopa — KieWcrepa. Onummre
pPacTBOPUMOCTh Kpaxmaia B XOJIOAHOUW U ropsiueit BoJeE.

3.2. KauecTBeHHas peaknus Ha Kpaxmall.

B npoOupky ¢ oxJjaxJIeHHBIM KJIEHCTEpOM 100aBbTE KaIUII0 CUIIBHO Pa30aBIIEHHOM
HonHoi Boapl. OOpaTUTe BHMMAaHHE Ha M3MEHEHHE OKPAcKU pacTBOpaA. YKakHUTE
XapaKTEepHBIN ITPU3HAK KAYECTBEHHOW PEaKIMU Ha KpaxmaJl.

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

KounTposibHbIE BONIPOCHI.

OcyiecTBuTe NMpeBpanieHus (COCTaBbTe ypaBHEHUs comtacHo cxeme). [lognummre
Ha3BaHUs BewecTB. DopMyIibl BEIECTB B YPABHEHUSAX NPEACTABUTH B MOJIEKYISIPHOM
U CTPYKTYPHOM BHJIE.

C6H1205 — C2H5OH — CH3COOH — CH3COOC2H5

JIABOPATOPHAS PABOTA Ne20

Ha3Banue padotbi: VccrnenoBanue cBOMCTB OETKOB

Iesu padoTbI
1. V3yuuTh CBOMCTBA OEIIKOB.
2. BBISCHUTH yCTONYMBOCTH OEITKOB MO OTHOIICHHUIO K HArPEBAHUIO U BO3/ICHCTBHIO

PEaKTHUBOB.

3. IlpoBecTu 1BETHBIC peaKIIUU HA OEIIKH.

PeakTuBbl: PacTBop KypuHoro 6enka, cyabdar meau (II), ruapokcu HaTpus, KOHII.
CepHasi KUCJI0Ta U a30THask KUCIIOTa.

Oo6opynoBanue: IlltatuB c mpoOUpKaMH, CyxOoe Troprouee, CIHYKH, acOecToBas
CeTKa.

Pesyabrarsl:

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

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

3HAHUSI: CBOMCTBA U CTPOCHUE OEIIKOB;

YMEHHUS: IPOBOIUTH KAUECTBEHHBIC PEAKIINH HA OCJIKU.
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Xon padoThI:

OmngiT 1. PacTBOpeHue OeaKoB.

[IpuroroBeTe pactBop Oenka. Jlyist 3TOro paszdeiite KypuHOE SMII0 U aKKypaTHO
oTnenuTe OENOK OT jKelTKa. benok moMecTtuTre B XMMHUYECKUM CTakaH, U 3aJieiTe
XOJIOMHOM BOJOW, pa3MeElIMBas CTEKISIHHOM mnanoykod. OxapakTepu3zyuTe BHIL
pacTBOpa SMYHOTO OelKa.

Omnpit 2. JleHarypaiiusi 6€JIKOB.

2.1. B nmpoOupky HamelTe 2 MJI pacTBopa SHYHOTO Oellka ¥ 100aBbTE HEMHOTO
pactBopa cynbdara meau (II). ObpaTture BHUMaHWe Ha JeHATypamnuio Oenka. B uém
OHa MPOoSIBISETCA? YKaXKUTE IPUUUHY JACHATYpAIUU.

2.2. B nmpoOupky HamenTe 2 MJI pacTBopa SHYHOTO Oellka ¥ 100aBbTE HEMHOTO
CepHOM KHCIOThL. OOpaThTe BHUMAHUE Ha BBINAJACHHE OCAAKA. YKAKHUTE MPUUUHY
ATOTO SIBJICHUSL.

2.3. B npoOupky HaneiTe 2 MJ pacTBopa sIMYHOTrO Oenka W Harpeiite. OOpatute
BHMMaHMe Ha CBEpThIBaHUE Oenka. Kak Ha3pIBaeTcs ATOT mpoiiecc?

Onpit 3. [[BeTHBIE peakInu Ha OCIKH.

3.1. buyperoBas peakuusi.

Haneiite B mpoOupky 2 mi pacTBopa Oenka, go0aBbTe 1 M pactBopa cyibdara
memu (II) u 2 M ruapokcuaa Hatpus, Xopouio B3ooaTaiite. OOpaTuTe BHUMaHUE Ha
M3MEHEHUE OKPACKM pacTBOpa. YKaKHUTE XapaKTepHBIM MpHU3HAK OWYpETOBOM
peakiuu. Kakue QyHKIMOHAIbHBIE TPYMIbl MOJIEKYJbl O€lika WrpalT poyib B
W3MEHEHUH OKpacKu?

3.2. KcaHTONPOTENHOBAs PEAKITUSL.

Hanelite B mpobupky 2 M pacTBopa Oenka npusieite 1 Ml KOHII. a30THOW KHCJIOTHI
u Harpeiite cmech. OOpaTUTEe BHUMAHUE HAa U3MEHEHHE OKPACKU OCaJKa. Y KKHUTE
XapaKTEpHbIA MPHU3HAK KCAHTONMPOTEMHOBOW peakuuu. Ha kakue (hyHKIMOHAIbHBIE
TPYIIBI TaHHAS PEAKIMs SIBISETCS KaueCTBEHHOMN ?

[To xomy paboThI 3aMIOJIHUTE TAOJIUILY U CAETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.
1. Kakwue cBsI3M y4acTBYIOT B 00pa30BaHUU BTOPUYHON CTPYKTYpbI Oenka?
2. Kakwue BemiectBa 00pasyrorcs Mpu THIPOIN3e OEIKOB?
3. Kaxkue cBsi3u yuacTBYIOT B 00pa30BaHUU MEPBUYHON CTPYKTYPHI OeiKa?
4. JlokaxuTe, 9TO OCIKHU SBIISIIOTCS MOJTUMEPAMH.
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HPUJIOKEHUSA

Ipunoscenue 1

Oo6o3navenue| lucnepcuas ¢gaza| Jlucnepcuas 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
MOPUCTHIX 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, pacTBopuTeseH
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, xpynkuii, (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

Xmonok  |['oput ObicTpo ¢ 3amaxom |PactBopsercs, 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
HeOIeCTAIIHIA 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 ~ HENPUATHBIN |pacTBOP. OeclLIBETHBII
3anax pacTBop.

IIpunoowcenue 3

ILnoTHOCTDL M NMPOUEHTHOE COACPKAHUEC PACTBOPOB XJI0PpHAA HATPUS.

3
HHOTHOCT;’ *10%, KOHIEHTDA-11Hs HHOTHOCTB*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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