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PEIIEH3USA

Ha METOJIMYECKHE PEKOMEH IAlUU 0 BBIMOIHEHUIO TAOOPATOPHBIX padoT 1o
o011e00pa3oBaTeNbHON TUCIUILIMHE «XUMUS» IS CIIEHUATIbHOCTH
TEXHOJOTUYECKOTO MPOQUIIS
13.02.11 TexHudeckas 3KCIUTyaTalusi ¥ 00CTyKHMBAHHUE DJICKTPUIECKOTO U
AIEKTPOMEXAHUYECKOTO 000pyI0BaHUs (TI0 OTPACIISIM),
pa3paboransbie npenogasareneM ['BIIOY «tOxHo-Y panbCkuii rocy1apCTBEHHBIMI
TexXHU4YeCcKui kosuiex» Kpupomeeson B.B.

Hacrosmue meTonuyeckne pPEeKOMEHIAIUM COCTaBIICHBI B COOTBETCTBUU C
tpedoBanusimu  ®I'OC  CIIO mno cnemumansHoctd  13.02.11 TexHuueckas
DKCIUTyaTalsi M OOCIY)XKHMBAHHUE JJICKTPUYECKOTO ¢ DJICKTPOMEXaHHIECKOTO
obopynmoBanus (o  oTpaciasiM) W C  ydyeroM paboueld  MporpaMMoi
00111€00pa30BaTEIIbHON TUCIUIUTMHBI « X UMUSD».

B ocHoBe 0611e00pa3zoBaTeIbHON AUCIUIUIMHBI « XUMUSD» JICKHUT YCTAHOBKA Ha
dbopmupoBaHrue y 00y4aeMbIX IEIOCTHOTO MPEACTABICHUSI O MUPE U POJIM XUMUU B
CO3JJaHUU COBPEMEHHON €CTEeCTBEHHO-HAyYHOM KapTHHBI MHPa; (HOPMHPOBAHUE
HaBBIKOB UCCIIE0BATEIILCKON pabOThl, pa3BUTHE TTO3HABATEILHOTO HHTEPECA.

Hacrosimue meronuueckue pekoMmeHmanuu paccuuTanbl Ha 40 yacoB. Ux
colepKaHUE  OMpeneNsseT METalmpeIMETHBIE, TMPEIMETHbIE W  JIMYHOCTHBIC
pEe3yNbTaThl, BKJIIOYAET B ceOsl TEpedeHb JIabopaTOpHBIX paboT, TpeOOBaHHS K
BBEITIOJITHCHUIO  OTYETOB W KPHUTEPUU  OIICHWBAHUS, COJACp)KaHWe  padoT,
PEKOMEHIyEeMYIO JIUTepaTypy.

[IpencraBieHHBIN IEPEUYCHD BKIIOYAET paOOTHI, TOCBAIEHHBIE OCHOBAM XHUMHUHU
TUCTIEPCHBIX ~ CHCTEM, W3yYCHHIO OCHOBHBIX KJIACCOB HEOPTaHWYECKUX U
OpTraHUYECKUX BEIIECTB, BAKHEHIINX XUMUYECKUX MPOIECCOB, a TaKKe HU3YUCHUIO
TPy TPUPOAHBIX U CHHTETHUYECKUX MOJTMMEPOB.

[IpencraBiennble 1a00OpaTOPHBIE PAOOTHI SABIISIOTCS OJHOW U3 (GOPM TEKYIIETO
KOHTPOJIsI, TIO3BOJISIFOT 3aKPENHUTh U MPOBEPUTH OCHOBHBIE MOMEHTHI COJACPIKAHUS
oOyuenus. CrenyeT OTMETUTh NPOGEeCCUOHATBHYIO HAMpaBIEHHOCTh padoT,
CBSI3aHHYIO C TEXHUUYECKUM MpoduiieM oOydeHHUs.

MeTtonuueckre peKOMEHAAIMH TI0 BBHIMOJHEHUIO JTAOOPATOPHBIX padOT MOTYT
OBITH PEKOMEHIOBAHBI T M3YYCHHS 0011e00pa30BaTeIbHON TUCITATIITUHBI « XM
JUISL CHIEUUANIBHOCTH TeXHoJoruueckoro mnpoduis 15.02.14 OcnamieHue cpeacTBaMu
aBTOMATHU3AIMH TEXHOJIOTHYECKHUX MPOIIECCOB U MMPOU3BOACTB (II0 OTPACTISAM).

/
K.T.H., JoueH T kadeapsl «Bomnoo TBeieHne H BO10-
cuab xenney 10 xHo-Y parbekoro rocy1aperBeHHOrQ L/ /
/ /1 ¢ |
YVHUBEPCUTE Ta 1oz Yaspux /1I.B.
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1. HOACHUTEJBHASA 3AIINCKA

Meroanueckiue PEeKOMEHJIAllMU IO BBIMOJHEHUIO JIA0OPATOPHBIX paboT Mo
00111e00pa3oBaTeNbHON AUCIUIUIMHE «XUMHUS» MpeAHa3HAYEHBI JIJIsi 00y4aronIuxcs
cenpasibHOocTH  13.02.11  TexHuyeckas OSKCIUlyaTaldds W OOCITy)KHMBaHHE
ANEKTPUYECKOTO U DJIEKTPOMEXAHWYECKOro  00OpyZoBaHUs (IO  OTPAcCIsiM)
TEXHOJIOTMYECKOTO MPOUIIS.

JlaGopaTopHbIe 3aHATHS SBISIOTCA BAXKHBIM 3JIEMEHTOM 00111€00pa3oBaTeIbHOM
TUCITUIUIMHBL. B mporiecce BBIMOMHEHHUS JTa0OpPaTOPHBIX paboT oOydarommecs
CUCTEMATU3UPYIOT U 3aKPEIUIIIOT MOJYYEHHbIE TEOPETUUYECKUE 3HAHMSI, Pa3BUBAIOT
WHTEJUICKTyallbHbIE W MPOGECCHOHANBbHBIC YMEHHS, (GOPMHUPYIOT —DJIEMEHTHI
KOMIETEHIUHN OyAyIIHUX CIEeINaTNCTOB.

PabGoueit mporpammoii  00111€00pa30BATEIbHON  JTUCHUIUIMHBL  « XHUMHUS»
npeaycMoTpeHo BbinosiHeHue 20 imabopaTopHbIX padOT, KOTOpbIE HAaNpaBJICHbl Ha
JNOCTUKEHUE CIEAYIOIIUX HeaeH:

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

— ¢dopmupoBaHue y OOydYarOIIMXCS YMEHUW OCYIIECTBIATh IOUCK U
UCIIOJIb30BaHuEe HH(OpMaluu, Heooxoaumoun g 3PGEKTUBHOTO BBIOJIHEHUS
podecCUOHANIBHBIX 3a/1a4, TPO()ECCHOHATHLHOTO U JINYHOCTHOTO Pa3BUTHS;

— ¢opMupoBaHre |y OOydamOIIUXCS YMEHMH  MOJATBEPXKIAaTh  3HAHUS
XUMUYECKUMU ONBbITAMU, AaHAJIM3UPOBATh, I[I03HABATh MHOT000pa3ue MNPUPOJbI
BEIIIECTB, HAKAIIMBaTh (DaKThl JI1 CpaBHEHUU, 000OIIEHHM, BEIBOJOB, B TOM UHUCIIC
MIPU U3YYCHHUH IPYTUX JUCIHIUINH;

— pa3BuTHE Yy OOydYaromwuxcss yMeHui HaOmoaaTh (aKThl U SBJICHUS U
OOBSICHATh UX CYIIHOCTh B CBETE U3YUEHUS TEOPUHN U 3aKOHOB;

— pa3BUTHE y OOYYAIOIIMXCS YMEHHH COIMOCTAaBJISATh PE3yJbTaThl MOTYy4YEeHHON
paboThI C TEOPETUUECKUMU KOHIETIIUSIMH,

— TpUOOpeTeHre OOYYAIOIIMMUCS CIECIMATbHBIX YMEHUN W HaBBIKOB PabOTaTh
CaMOCTOSATENIbHO; YMEHHM OCYIIECTBISATh HMHTEPIIPETAIIMI0 UTOTOB J1a0OpaTOpHOM
paboThI, OLICHUBATh TPUMEHUMOCTH TOJIYYEHHBIX JAHHBIX Ha MPAKTUKE, B KAUECTBE
MCTOYHHMKA HAYYHOTO 3HAHUS.

— OCO3HAHHE OTBETCTBEHHOCTH OOYYAIOMIMXCS CTPOTO COOJIIONATh MEPHI
0e3omacHOCTH Mpu padoTe B JIabopaToOpuM, palMOHAIBLHO pPacxXxoJ0BaTh pabouee
BpeMs M XMMHYECKHE PEaKTHBBI B XUMHUYECCKOW abopaTopuu, a TaKKe YMCHHM
OKa3aHWUs MEepPBOU MOMOIILIH;

Boinonnenune m1abopaTopHbIX pabdOT AMCHMIUIMHBL «XUMHUS» O00eCreurBaeT
JOCTHXKEHUE CIEAYIOIINX PEe3yJIbTaTOB 00yUYEHUS:

JUYHOCMHBIX
— JIP 23 T'oTOBHOCTS K TpyAy, OCO3HAHUE LICHHOCTH MAacTePCTBa, TPYAOIIO0HE;
— JIP 24. TOTOBHOCTb K aKTHUBHOW [I€ATEIIbBHOCTH TEXHOJOTMYECKOH U
COIIMAJILHON HAMpPaBJICHHOCTH, CIIOCOOHOCTh WHMUIIMUPOBATH, MJIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOIHATH TaKylO JAESTEIbHOCTD;



JIP 25. Wntepec k pa3nuyHbiM chepaMm MnpodeccruoHalIbHON AeITeTbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymeid mnpodeccun H
pealIn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIAHBI;

JIP 26 rOTOBHOCTb M CHIOCOOHOCTh K OOpa30BaHMIO U CaMOOOpPa30BAHUIO Ha
MIPOTSKEHNN BCEN KU3HU

MemanpeomenHuIX:
VHUBEPCANILHBIX YUeOHbIX NOZHABAMENbHBIX 0eUCEULL:

MPII 01 camocTosiTensHO pOpPMYTHPOBATH U AKTYAITU3UPOBATH MPOOIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

MPII 02 ycraHaBiMBaTh CYLIECTBCHHBIM MPU3HAK WJIM OCHOBAHUS JJIsi
CpaBHEHUS, KJIacCU(UKAITUU ¥ 0000IIEHNUS;

MPII 03 onpenensaTs nenu AeATeIbHOCTH, 3a1aBaTh IapaMeTPbl U KPUTEPUH UX
JOCTUKEHUS,

MPII 05 BHOCHTH KOPPEKTHBBI B JEITENBHOCTBH, OLICHUBATH COOTBETCTBUE
pEe3yJIbTAaTOB LEJISIM, OLICHUBATH PUCKHU ITOCIEACTBUN IEATEIbHOCTH;

MPII 08 cocoOHOCTH U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJOB
peleHns MPaKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB ITO3HAHUS,
MPII 13 ananu3upoBaTh MOJYYEHHBIE B XOJAE PELICHMS 3aJa4d PE3yJIbTATHI,
KPUTHYECKN OLEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH H3MECHECHUE;

MPII 15 pa3zpabaThiBaTh IUIaH peLIEHUS TPOOIEMBI C YYETOM aHaJIN3a
MMEIOIIMXCS MAaTEPUAIIBHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

MPII 17 ymerh mepeHOCUTh 3HAHHS B MO3HABATEIBHYI0 M MNPAKTUYECKYIO
00J1aCTH KU3HEACATCIILHOCTH;

MPII 18 yMeTh HHTErpUpOBATh 3HAHMS U3 PA3HBIX MTPEAMETHBIX 001acTel;
MPII 19 BblABUTaTH HOBBIE WJEHM, NPEHJIAraTh OPUTHMHAIBHBIC TMOAXOAbI U
peleHus

MPII 21 BnameTs HaBbIKAMH MOTyYeHUS UHPOPMAIIUU U3 UCTOYHUKOB Pa3HbIX
THIIOB, CAMOCTOSITENIBHO OCYLIECTBIIATh MOUCK, aHAJIN3, CUCTEMATHU3ALNIO U
MHTEPHPETALNI0O HHPOPMALIUK PA3TUNYHBIX BUIOB U (POPM MPEICTABICHHUS.

VHUBEPCATILHBIX KOMMYHUKAMUBHBLX OellCMBULL.
— MPK 03 Bnagets pa3iuuHbIMUA CIOCOOAMHU OOIIECHUS U B3aUMOICHUCTBUS
— MPK 06 noHumaTte W UCIONB30BATH MPEUMYIIECTBA KOMAHIHOW U

MHJUBUyaJIbHON PabOThI

VHUBEPCATILHBIX Pe2YISIMUBHBIX OeliCIBULL.
— MPP 0l caMocTOATENbHO OCYIIECTBIATh MO3HABATEIBHYIO JEATEIBHOCTD,

BBISIBIISITH TIPOOJIEMBI, CTaBUTh M (POpMYyIHMpOBaTH COOCTBEHHBIC 3a7a4d B
00pa3oBaTeNbHOMN NEITEIHOCTH U )KU3HEHHBIX CUTYaITUsIX

— MPP 05 penmate oco3HaHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh

OTBCTCTBCHHOCTD 34 PCIICHHC

npeomMemHulx:
— IIP6 01 chopmupoBaHHOCTH MPEACTABICHUN: O XMMUYECKON COCTaBISIOIIEH

€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XHMHUHU B IO3HAHWUU SIBJICHUU
npupoAbl, B (OPMHUPOBAHWUU MBIIIJIEHUS M KYJbTYpbl JIMYHOCTH, €€
(YHKIMOHATBHOW TPAaMOTHOCTH, HEOOXOAMMOM JIJIsl peleHus] MPaKTUYECKUX
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3a/1ad W DKOJOTHYECKH OOOCHOBAHHOTO OTHOINEHHUS K CBOEMY 370POBBIO U
IIPUPOTHOM Ccpene

[IP6 02 BnageHuWe CUCTEMOM XHMHYECKHUX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIONINE MOHATHUS (XMMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas
000JI0YKa aToMa, MOH, MOJEKYJa, BaJCHTHOCTb, 3JEKTPOOTPUIATEIBHOCTD,
CTEIIEHb OKHUCJIEHUS, XUMUYECKasl CBA3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
o0beM, yriaepoaHblid ckener, GyHKIMOHAIbHAS TpyMMa, paaukail, U30Mepus,
TOMOJIOTHYECKUIN Psifl, YIJIEBOJOPOAbI, KUCIOPOACOAEPKAIIUE COCIUHEHUS,
OMOJIOTUYECKH aKTHBHBIC BemiecTBa (yriaeBOABI, >KHPHI, OEIKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BE€HO, BBICOKOMOJICKYJISIDHBIE  COCIUHEHUS,
KpUCTAJUIMUECKasi penieTKa, THUMbl XUMHUYECKUX pPeakuuil (OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE, IK30-U IHAOTEPMHUUYECKHE, PEAKIMM MOHHOrO OOMEHA),
pacTBOp, JJIEKTPOIUTHYECKAS] JUCCOLHAIMSA, OKUCIUTENb, BOCCTAHOBUTEIIb,
CKOPOCTh XMMHYECKOW peakluy, XUMUUECKOE PABHOBECHUE), TCOPUM U 3aKOHBI
(Teopusi XMMHYECKOTO CTpoeHHUs opraHumdeckux BemiectB A.M. Bbytieposa,
TEOpHUsl DJIEKTPOJUTHUYECKOW JUCCOLMAlNM, Iepuoandecknit 3akoH J[.U.
MenneneeBa, 3aKOH COXpPaHEHHUS MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHIMA
A3BIK XUMUH, (AKTOJIOTHYECKHE CBEICHUSI O CBOWCTBAaX, COCTaBe, MOJYYCHUU
1 0€30MacHOM HCIIOJIb30BAaHUU BOXKHEUIIIMX HEOPTaHUYECKUX U OPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEIIOBEKa,

[1P6 03 chopMupOBaHHOCTH YMEHUH BBISBIATH XapaKTEPHbIE IPU3HAKU U
B3aUMOCBSI3b U3YUYCHHBIX IOHATUN, IPUMEHITh COOTBETCTBYIOLINE ITOHATUS
MIPU ONKMCAHUH CTPOCHUS U CBOMCTB HEOPTraHUYECKUX U OPTaHUYECKUX
BEILIECTB U UX NIPEBPALLECHUN; BBISBIISATHh B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C
MOHSITUAMU U MPEJICTABICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX TPEIMETOB,;
[IP6 04 chopMHpPOBAaHHOCTP YMEHHMH HCHOJIB30BAaTh HAWUMCHOBAHMS
XMMHUYECKUX COCAUHECHUM MEXKIYHAPOJHOIO COK3a TEOPETUYECKOW U
NPUKIAJHOM XUMHM M TPUBHAIbHBIE HA3BAaHUS Ba)XKHEWUIIHUX BEIIECTB,
COCTaBJIATH (DOPMYJIBI HEOPTAHUUECKUX U OPTAaHUUYECKUX BEIIECTB, YPAaBHCHUS
XUMUYECKUX pPEaKlHi, OOBIACHATh HUX CMBICI; IMOJTBEPKIATh XapaKTEPHBIC
XMMHUYECKUE CBOMCTBA BENIECTB COOTBETCTBYIOIIMMM SKCIIEPUMEHTAMU W
3anUCAMM YPABHEHUN XMMHUYECKUX PEAKIIMM;

[IP6 05 cdopMupoBaHHOCT, YMEHHUH YCTaHABJIMBATH NPUHAIIC)KHOCTH
W3YyYCHHBIX HEOPraHMYECKUX M OPTraHWYECKHMX BEIIECTB K OMNPEAECICHHBIM
KJIacCaM M TPyIIaM COCIMHEHUM, XapaKTepU30BaTh UX COCTaB U BAXKHEHUIINE
CBOWCTBA; OMNpPEAENATh BHJbl XMMHYECKUX CBS3€M (KOBaJICHTHAsl, MOHHAs,
METAJJIMYEeCKasi, BOJOPOJHAs), THUIIbl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIacCU(PHUITMPOBATH XUMUYECKUE PEAKIIUU;

[1P6 06 BnajgeHMe OCHOBHBIMU METOIaMH HAYYHOTO MO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUH (HaOII0/IeHne, U3MEpPEHNE, IKCIIEPUMEHT,
MO/JICJINPOBAHUE

[1P6 07 chopMHpPOBAaHHOCTP YMEHHUI MPOBOJIUTH PACUETHI MO XUMHYECKUM
dopMynamM ¥ ypaBHEHHUSM XUMHYECKHX PEaKIUd C HCIOJIh30BAHUEM
Gu3HUEeCKMX BEIWYUH, XapaKTePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
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CTOPOHBI: MacChl, 00beMa (HOpMaJbHBIC YCJIOBHS) Ta30B, KOJIMYECTBA
BEIIECTBA; MCIMOJIb30BATh CHCTEMHBbIE XMMUYECKHE 3HAHUSA ISl MPUHATHUSA
pelIeHNI B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMU U
UX MPUMEHEHHEM

— [IP6 08 cdopMupoBaHHOCTH YMEHUI IJIAHUPOBATH U BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (TPEeBpAIlEHUs] OPraHWYECKUX BEIIECTB TMpPU HArpEBAHHH,
MOJIyYCHHE 3TUJICHA U U3YYCHUE €ro CBOMCTB, Kaue€CTBEHHbIC PEaKIUU Ha
aNbJIETHIbl, KpaxMal, YKCYCHYIO KHCJIOTy; JeHarypauus OeJIKOB TMpH
HarpeBaHUM, LBETHbIE peakUWd OEJIKOB; IPOBOJUTH PEAKIHH HOHHOIO
oOMEHa, ONpenessATh Cpeay BOJIHBIX PACTBOPOB, KAYECTBEHHBIE PEAKLUUU Ha
cynb(dar-, kapOOHAT- W XJIOPUA-aHWOHBI, HAa KATHOH aMMOHHS, peIIaTh
AKCIEpPUMEHTaNIbHbIE 3amauun no TemMaM "Metamisl" u "Hemeramis") B
COOTBETCTBMM C NpPAaBWJIAMH TEXHHKM O€30MaCHOCTHM NpH OOpallleHUH C
BEIIECTBAMHU U J1a0OpAaTOPHBIM OOOPYAOBAHUEM; IPENCTABIATh PE3YJIbTAThI
XUMHUYECKOTO IKCIEpPUMEHTa B (JOpME 3alucy ypaBHEHUN COOTBETCTBYIOILIUX
peakuuii 1 GopMyIMPOBATH BBIBOJbI HA OCHOBE 3THUX PE3YJIbTaTOB

— IIP6 09 cdopMuUpOBaHHOCTH yMEHMSI AHAJIU3UPOBATH  XUMHUYECKYIO
MHPOpMAIUIO, TOIYYaeMyI0 M3 pa3HbIX HCTOYHHUKOB (CPEICTB MAacCOBOM
uHpopManuu, cetb UHTEpHET U 1pyrue);

nemenmos OK u IIK:

— OK O01. BeiOupare cmnocoObl pemeHus 3aaad  IpoQecCHOHATBHON
NEeATEIbHOCTH IPUMEHUTEIBHO K PAa3IMYHBIM KOHTEKCTaM;

— OK 02. Ucrmons3oBaTb COBPEMEHHBIE CpEACTBA IOWCKA, aHaIu3a H
UHTEepIpeTaunn  uHOpMauuMd, W  HUHQOPMALMOHHBIE  TEXHOJIOTHH,
HEOOXOAMMBbIE JJIs1 BBIMOJIHEHUS 3a/1a4 MPOPECCHOHANTBHOMN 1EATEIbHOCTH;

— OK 04 3¢pdexTnBHO B3auMOIeHCTBOBATh U pad0TATh B KOJUICKTUBE U KOMAH/IE

— [IK 1.1. BeImonHATh HaNaAKy, PETYIUPOBKY M MPOBEPKY AIEKTPUUECKOTO U
ANEKTPOMEXAHUYECKOTO 000PYI0BaHUS

— [IK4.1 OcyuiecTBiasATh pEMOHT U 00CITy>KMBaHUE KaOETbHbIX JTUHUN

Onucanue Kaxzoil nabopaTopHOW pabOThl COAEPKUT HOMEP, Ha3BaHME, LIETb
paboThl, TEepevYeHb PEAKTUBOB U O0OpyAOBaHUS, (QopMUpYyEeMble B MPOIECCE
BBITIOJTHEHUS paOOThl 3HAHUS U YMEHUS, OIUCAHHE alrOpUTMa BBIIIOJHEHUS pabOThI,
BBIBOJI U KOHTPOJIBHBIE BOIPOCHI (C ILIEJNBIO BBIABUTH M YCTPAHUTHh HEIOYETHI B
ocBoeHuHu marepuasa). OT4eT O MpoJieJaHHON paboTe BBHIMOIHIETCA B TETPAIIX IS
J1a00paTOPHBIX PabOT, KpaTKOE ONrcaHue paboThl 0OPMIISIETCS B BUEC TAOJIMIIBI:

Anroputm BBITIOJIHEHHUSI U VYpaBHEHUs peaklUii U BHIBOJIbI
HaOII0IEHUS

Kpurepuu oueHuBaHus:

— OIlIeHKa «OTJIMYHO» BBICTABIsACTCA OOydarmeMmycs 3a paboTy, BBIMOJHEHHYIO
0e30mmn004YHO, B TMOJHOM OOBEME C YYETOM pallMOHAIBHOCTU BBIOPAHHBIX
pELICHUN;

— OIeHKa «XOPOIIIO» BBICTABISICTCS OOydaromeMycs 3a paboTy, BBITOJIHCHHYIO B
ITOJTHOM 00BbEME ¢ HEAOUCTaAMU;



— OneHka «yAOBIETBOPUTEIBHO» BBICTABIsIETCS OOydaromemycsi 3a pabory,
BBHITIOJTHEHHYIO B HE MOJHOM oO0beMe (He MeHee 50% mnpaBUIIbBHO BBIMOJHEHHBIX
3a1aHUl OT 00I1Iero oobeMa paboThl);

— OrneHka «HEYIOBICTBOPUTEIIBHO» BBICTABISICTCS OOydaromiemMycs 3a padory,
BBITIOJITHEHHYI0O B HE MOJHOM oObeMe (MeHee 50% mpaBMIIBHO BBIMOJTHEHHBIX
3aaHuil OT 001Iero oobeMa padoThI).

2. IEPEYEHbB JABOPATOPHBIX PABOT

e } Ko.1-
paGoTEI HaumenoBanue j1abopaTopHOii padoThI BO
JacoB

1. CriocoObl pa3ziesieHus TeTePOreHHbIX CUCTEM 2

2. [TpuroToBICHNE NUCIIEPCHBIX CUCTEM U UCCIICTOBAHUE UX 9
CBOWCTB

3. [TpuroToBieHne pacTBOpa 3aJaHHOW KOHIICHTPAIIUN 2

4, [IpoBenenne peakiyii HOHHOro oOMeHa 2

5. HMccaenoBanue CBONMCTB KMCIOT, OCHOBAHUM, COJICH. 2

6. Pemenne axcrepuMeHTaIbHBIX 3a7a4 Ha UACHTU(DUKAITUIO 9
HEOPTaHNUYECKUX COCTMHEHUN

/. ['unponns coneil. 2

8. HccaenoBaHne  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHEIX  CBOMCTB 9
METAJIJIOB, HEMETAJIOB U X COEAMHEHHUI

9. HccnenoBanue BIWSHUS Pa3IUYHBIX (PAKTOPOB Ha CKOPOCTH 9
XUMHUYECKOHN peaKIuu

10. | XuMuueckoe paBHOBECUE U YCIIOBUS €r0 CMEIEHUS 2

11. Uccnenosanue cBOMCTB METAIOB ¥ UX COEIUHEHUN 2

12. | [lony4yenue, coOupanue u pacrio3HaBaHHUE ra3oB 2

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

14. Koppo3sus MmeTaninoB 1 METOAbI 3aIIUThI 2

15. | [IpoBenenue peakiuii o 0OHaAPYKEHUIO YTepoja u BOJI0Opoa B 9
OpraHUYeCKUX BEIIeCTBaX

16. Pacrmio3naBanme miacTMacc ¥ BOJOKOH 2

17. HccnenoBanue CBOMCTB CIUPTOB U AJIbJACTUI0B 2

18. UccnenoBanue cBONCTB KApOOHOBBIX KUCJIOT U UX COJICH 2

19. HccnenoBanue CBONMCTB IITIOKO3bI, Caxapo3bl, Kpaxmania 2

20. Uccnenosanue cBOMCTB OEIKOB 2

JIABOPATOPHAS PABOTA Ne 1

Ha3Banue padotrbi: CriocoObI pa3iesieHus TeTEPOTCHHBIX CHCTEM

Heab padoTsl

1. O3HaKOMUTBHCS C 0OPa3OM cMeCcH (COJb C TIECKOM).

2. IlpousBecTu pasieneHne CMeCH, UCTIONb3Ys Pa3IudHbIe CIIOCOOBI (OTCTauBaHUE,
(bunsTpOBaHUE, BEITAPUBAHUE).




Peaktussbl: [loBapeHHas conb, IECOK, BOAA, IPEBECHBIE OMWIKU, KPACUTENb.

OO6opynoBanue: XHUMHUYECKUMN CTaKaH, CTEKJISIHHAs TMajlouka, (QUIbTpOBalibHAs
Oymara (OymakHBIN (UIBTP), BOPOHKA, IITATUB, (papdopoBas vaiika, MarHuT.

Pe3yabTarni:

memanpeomemnwte. MPII1 02, MPII 03, MPII 05, MPIT 08, MPII 13, MPII 17,
MPII 19, MPP 05, MPK 03, MPK 06.

npeomemnute: 11P6 01, T1PG 04, I1P6 07, T1P6 08.

3HAHUS: CTIOCOOBI pa3/IeNIeHUs] CMECeil

YMEHHSI: BBIIIOJHATD J1a00PaTOPHBIN SKCTIEPUMEHT I10 pa3/ICICHUIO CMECH

Xox padoThI:

OmnbiT 1. PacTBOpeHUE 3arpsa3HeHHON conu. OTcTauBaHuUE.

Paccmotpute cmeck comm ¢ meckom. [lompoOyiiTe oTmenuTh coiib OT Tecka. B
CTakaH €O cMecblo Hamelte npuMepHo 20 ma Boabel. CoaepKUMOE CTakKaHa
[IEPEMELINBANTE CTEKIIIHHOM IAIOYKOW 10 pacTBOpeHus conu. Jlaute pacTBOpy
orcrositca. OOpaTuTe BHHUMAaHHE Ha OCEJIAHME YaCTUYEK IMeCKa U YMEHbIICHUE
MYTHOCTH PacTBOpa.

OnbIT 2. PUIBTPOBAHUE.

byMmaxxubiii GuiIbTp MOMECTUTE B BOPOHKY M CMOYMTE BOJIOM, paclpaBbTe €ro,
YTOOBI OH IUIOTHO NPHUMBIKAJ K CTEHKAM BOPOHKU. BOpOHKY BCTaBUTH B KOJIBIIO
mratuBa. KoHel €€ OoMKEeH KacaTbCsl BHYTPEHHEW CTEHKM CTakaHa, B KOTOPOM
coOupaercss OTGUIBTPOBAHHBI pacTBOp. MyTHBIN pacTBOp HajlelTe Ha (PUIBTP IO
CTEKJISIHHOM nasnoyke. B crakaH cTeder mpo3payvHblil puiabTpar.

Onpit 3. JIeiiCTBIE MATHATOM.

Ha nwucrok OyMarm HachlllbT€ HEMHOTO  MOPOIIKOOOpPa3HOM  cephl U
nopoiikooOpazHoro kene3a. Ilepememiaiite BemecTBa ImmartenaeM. YTo Bbl
HaOIroAaeTe Mpu ASHCTBUM MarHUTa Ha MOJTYYEHHYI0 CMECh?

[TogymaiiTe, KaK MOXHO pa3JaEIUTh 3Ty CMECH, €CITU OTCYTCTBYET MArHUT.

Omnpit 4. OTCTaNBaHUE.

[TomecTuTe cmMech mecKa U JIPEBECHBIX ONUIIOK B BOAY, pa3MELIalTe CTEKJISHHOU
naJoykou. [l pasnesieHus MOMyYMBIIECHCS CMECH MOJOXKIUTE HEKOTOPOE BpEMH,
nmoka 0oJiee TSHKETbIC YACTHUIIBI HE OCSIYT Ha JHO, 2 MEHee THKEbIE HE cOOepyTCs Ha
MTOBEPXHOCTH BOJIbl. AKKYPAaTHO CHUMUTE C IOBEPXHOCTH BOJbI BCILIBIBIINE OMUIIKH,
a OCTaBUIYIOCS BOJY CJIEUTE.

[To xoy paboThI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOIBI.

KonTposbHbIE BOIIPOCHI.

Jlalite onpenesnenust roMo- U TETEPOreHHBIM CUCTEMaM
[Iepeuncaure MeTOIBI pa3aeieHusl TETEPOTEHHBIX CMECEN
Ha3zoBure nnpuMepsl rOMOTEHHBIX CMeCen
[IpuBenute nmpuMepsl FETEPOTEHHBIX CMECei
[Ipennoxkure crmocoObl pasznencHusi cMecu a) OCH3WHA W BOABI, 0) TOBapEeHHOMN
COJIA U BOJIBI

agrLONE

JIABOPATOPHAS PABOTA Ne 2
Ha3Banue padorbi: [IpurotoBieHne AMCHEPCHBIX CHUCTEM M HCCIEIOBAHUE HX
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CBOWCTB
eab padoThI:
1. TIpuroToBUTH CyCIEH3HIO KapOOHATa KaJbIUsl B BOJE, U3YUUTh €€ YCTOMYMBOCTh
1 (a3oBbIi COCTAB.

2.  O3HaKOMUTBCS ¢ 00paslamMH JUCTHEPCHBIX CUCTEM (TI€HbI, IMYJIbCUH, TBEP/IbIC
reTepOTreHHbIE CUCTEMBI), OMPEIETUTH UX (Ha30BBINA COCTAB.

PeaktuBbl: KapOoHar kanblusi, BoJa, MBLIO, MOJOKO, xjopun skenesa (II1),
CILJIaBBHI.

OoopynoBanue: [lItaTuB, npoOUpPKH, IEPKATENb.

Pesyabrarsl:

memanpeomemnuste: MPI1 02, MPII 03, MPIT 05, MPII 08, MPII 13, MPII 17,
MPII 19, MPP 05, MPK 03, MPK 06,

npeomemmnuwie’ 11P6 01, ITPG 04, ITP6 07, ITPG 08.

3HAHMS: IPUMEPBI TUCTIEPCHBIX CUCTEM

YMEHHUS: ONPEIETSATh JUCTIEPCHYIO Pa3y U TUCTIEPCUOHHYIO CPEy

Xoxa paboThi:

Omnpit 1. [TosydyeHnue cycneH3uu kapOoHaTa Kajablus B BOJIE.

B dapdopoBoii cTyrike TIaTe bHO pa30TPUTE KyCOUEK Mela 10 TOHKOTO MOPOIIIKa.
Baecute B nmpoOUpKy HEMHOTO M3MEJIBUYEHHOTO TOPOIIIKa, NpuiieiTe 4-5 MJI BOJIBI U
HECKOJIBKO pa3 »HEPrUYHO BCTPAXHUTE MPOOUPKYy. OTMEThTE pPaBHOMEPHOE
pacripeieJieHrue MopoIlKa Meja Mo BceMmy o0beMy cpeinl. [loctaBbTe mpoOUpKy B
ITAaTUB M HAOJMIOJalTe uYepe3 HECKOJIbKO MHUHYT PACCIOCHUE MOJY4eHHOM
CYCITCH3HH.

Kakue cucrembl Ha3plBalOT cycneH3usiMU? YUTO SBISIETCA B JaHHOW CYCHEH3UU
aucnepcHoi (as3oid, IUucnepcHon cpeaon?

OmnbIT 2. O3HakOMIIEHUE ¢ 00pa3aMU JIMCTIEPCHBIX CUCTEM.

O3HaKOMBTECH C OOpa3aMu JUCTIEPCHBIX CUCTEM: 1MpoOupKa — MeHbI (BCTICHEHHBIH
MBUIBHBIA PAacTBOp), 2 MPOOUPKA — IMYIHCUU (MOJIOKO), METaJTHYeCcKas MiIacTUHA —
TBEP/IbI€ T€TEPOTreHHBIE CUCTEMBI (CIUIAB).

[Tonw3ysicb npunoocenuem 1, omnpenenuTe B AaHHBIX JUCIEPCHBIX CUCTEMAX
arperaTHO€ COCTOSIHME IUCTIEPCHOM (a3bl U TUCTIEPCHOM CPEIbI.

[To xoxy paboThI 3aMIOJIHUTE TAOJUILY U CIETIAWTE BHIBOJIBI.

OmnpbiT 3 [TosiyueHue 30415 U €r0 KaYeCTBEHHAs XapaKTEePUCTUKA.

[Tonyuurte ruaposoib. s 3TOoro B 4ynucTyro KojOy k 50 mMi BoAbI, HAarpeTou 0
kuneHuss no6aBbTe 1 M HaceimeHHoro pactBopa FeCls. ITlocnennuit pactBop
MPUIMBANTE IO KAIUIsIM U TP MHTEHCUBHOM TEPEMENTUBAHUH COACPKUMOTO KOJIOHI.
[lepememmBanue NPUBOAUT K YBEIMYCHUIO 4YHCIA LIEHTPOB KPUCTAIIU3AINH,
Oyarogapsi yemy MOJIy4aroTCsl YacTHUII MaJibIX pasmepoB. [Ipu3HakaMu MOTydeHUS
3011 SABJISIFOTCA M3MEHEHWE IIBETa pPacTBOpA, IOJHOE HWCYE3HOBEHHE OKPACKU
MCXOJTHBIX BEIECTB, OMAJICCIICHIINS HJIM HEOOJIbIIIOE TOMYTHEHHE.

UccnenyiiTe moy4eHHBINH 30J1b IPU PA3HBIX CIIOCO0aX PACCMOTPEHUS:

- B IPOXO/JIAIIIEM CBETE, T. €. B HAMPABICHUN HA UCTOYHUK CBETA, HAIPUMEP HA OKHO;
- B paccesHHOM CBeTe, T. €. MNpu OOKOBOM OCBEIIECHWHU, MEPHEHIUKYISIPHOM
HalpaBJIeHUI0 paccMoTpeHus 30is. OTmeTbTe, HAOMIOMAIOTCS JIM  SBJICHUSA
OTAJICCIICHIINH, SIBJISETCS JU 30Jb MPO3PAYHBIM, CIA0OMYTHBIM WM MYTHBIM,
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UMEIOTCS JIM B3BEIICHHbIE YacTUIBI B OOBEeME 30J8 WIM MpPOH30IIIa HX
CeIMMEHTaluUs. YKaXuTe LBET 30Js, oOpaTUTe BHUMaHHE Ha WHTEHCHUBHOCTH
OKpPaCKH U U3MEHEHUS B LIBETE MPHU PA3HBIX CIIOCO0AX PACCMOTPEHMS.

KoHTpoJibHBIE BONPOCHI.
1. IlpuBenute TpU TpUMEpPa JUCHEPCHBIX CHUCTEM (HE PACCMOTPEHHBIX B
1abopaTopHON paboTe) C yKa3aHUEM arperaTHoro COCTOSHUSA TUCIIEPCHOM (a3bl U
JUCTIEPCHON CPEJIBL.
[Touemy 3051b MOKHO Ha3BaTh IUCIIEPCHON CUCTEMOW?
YeMm 30116 OTIIMYAETCS OT Tens?
KakuMu MeTogaMu MojTy4aroT TUCIIEPCHBIE CUCTEMBI?

B wn

JIABOPATOPHAS PABOTA Ne 3

HaszBanue pa0dorsi: [IpurorosieHue pacTBopa 3alaHHOW KOHLIEHTPALIMU

Heab padoTsl

1. Hay4uuThbCsi COCTaBISATh PACTBOPHI JIFOOON KOHIICHTPALIUU;

2. HayuuTthcs pemiats 3a1auu M0 HAX0KICHUIO MAaCCOBOM JTOJIM, MAaCChl pacTBOpA,

pacTBOPUTEIIS U BEILLIECTBA.

Peaktusbl: CaxapHblii IeCOK, BOAA.

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

Pesyabrarsl:

memanpeomemnuwte: MPII 02, MPII 03, MPII 05, MPIT 08, MPII 13, MPII 17,
MPII 19, MPP 05, MPK 03, MPK 06,

npeomemmnwie’ 11P6 01, ITPG 04, ITP6 07, ITPG 08.

3HAHMSI: CIOCOOBI BBIPaKEHHUS COCTaBa pacTBOpa

YMEHHUSI: pEIIaTh pPACYETHBIC 33Ja4d Ha OMNPEACICHUEe MACCOBOM  JOJIH
PaCTBOPEHHOIO BEILIECTBA

Xoxa padoTsi:

OIIBIT 1: IlpurotoBlieHWE pacTBOpa caxapa IO KMCXOIHBIM MAacce€ BEIIeCTBA U
00BEMY PaCTBOPUTEIIS.

OTMepbTe MEpHBIM HWJIMHAPOM S50 MIJI IUCTHUJUIMPOBAHHOW BOJABI U BIIEUTE €€ B
KOHHUYECKYIO KOJIOOUKY EMKOCThIO 100 ML

YaitHyro JI0Ky caxapHOTO Iecka (WM JIBa KycOouKa) B3BEChTe Ha JabOpaTOPHBIX
BECAX, 3aT€M IMOMECTUTE €ro B KOJOOYKY C BOJOM M MEpEeMEIIUBANTEe CTEKISTHHOU
MTAJIOUYKOM 10 MOJHOTO PACTBOPEHUS.

Teneps npuctynante K pac4€THOW 4yacTu. BHayane paccuuTaiTe MacCOBYIO JOJIIO
caxapa B pactBope. HeoOxoaumbIil 1aHHBIE ¥ Bac €CTh: Macca caxapa, 00bEM BOJIbI,
IJIOTHOCTH BOJbI MPUMUTE paBHOM 1 1/MII.

(D(cax.)z m(cax.)\m(p-pa)

Mep-pa) = Micax) + Mesom)

m(BO)Ibl)zv(BO)IbI) " P(somsr)

Brl Tak ke cMoXxkeTe pacCcunTaTrb, CKOJIbBKO MOJICKYJI caxapa COICPIKHUTCA B
IMOJIYYCHHOM pPaCTBOPC, UCIIOJIb3Ys W3BECTHBIM BaM COOTHOIIICHUS

N(Mon. cax.) — Na- N(cax.)

n(cax.) = m(cax.)\M(cax.)
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[Tockonbky caxap coctouT Ha 99,9% u3 caxapossl, umeronuii Gopmyny Ci12H22011 ,
TO BbI JIETKO PACCUUTAECTE MOJISIPHYIO MACCY caxapa M 3aT€EM HaWJIETE YUCIIO MOJIEKYJ
caxapa B IIOJIy4EHHOM BaMU PacTBOPE.

OIIBIT 2: ITpuroToBI€HUE PACTBOPA COJIUA 3aJJAHHON KOHIICHTPALIUH.

[IpuroroBsTe 15%-HBIi1 pacTBOP MOBApPEHHOU COJIN.

Jlist 3TOrO CHauaja BHIOEPUTE MPOU3BOJIBHO MAcCCy PacTBOpa, pacCUUTANTE Maccy
BEILIECTBA, 3HAs MAacCOBYIO JOJIO, 3aT€M BBICUMTAWTE MAacCy pacTBOPUTENSA H
TOTOBBTE PACTBOP.

[To xomy pabOThI 3aMOJIHUTE TAOJHITY U CAETIATE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.
1. Pemnts 3a1auy Ha OnpeAeIeHUE MACCOBOM JJOJIU PACTBOPEHHOTO BEIIIECTBA
(KapTOUKy C 33JIaHUEM MOJIYYUTh Y IPENOIaBaTeIs).

JIABOPATOPHASA PABOTA Ne 4

Ha3Banue npakTudeckoii padornl: [IpoBeneHue peakiuit HOHHOro 0OMeHa

esu padoTbI

1. OnpenenuTs ycloBUs MPOTEKAHUS pEaKIIMii HOHHOTO 0OMEHa JI0 KOHIIA.

2. BBINMOAHUTH peakiuu HOHHOTO OOMEHa.

3. Hamucarb MonexynsipHbie 1 HOHHbIE YPABHEHMUSI BHITIOJTHEHHBIX PEAKIUH.

PeaktuBbl: pactBopbl: xjopun xkeneza (III), kapbonar nHarpusi, cynbdar Mmeau,
XJIopua 0apusi, cepHas KUCJIO0Ta, THIPOKCU HATpHs, PeHOI(DTATIEHHOBBIN.

Oo6opynoBanue: [lItatuB, npoOUpPKHU, AepKaTeIib.

Pesyabrarsl:

memanpeomemnwte: MPII 02, MPII 03, MPII 05, MPIT 08, MPII 13, MPII 17,
MPII 19, MPP 05, MPK 03, MPK 06,

npeomemmnswie’. 11P6 01, ITP6 04, ITP6 07, ITP6 08.

3HAHMSI: OCHOBHBIE [IOJIOKEHUSI TEOPUM DBIEKTPOJIUTUUYECKOW JHUCCOLUALINY;
YCJIOBHSI MPOTEKAHUSI PEAKIIN HOHHOTO OOMEHa J10 KOHIIa

YMEHHUS: COCTaBJISATh YPAaBHEHHS PEaKIMil MOHHOTO OOMEHa B MOJEKYJISIPHOW U
HMOHHOM (opme.

Xoxa padoTsi:

Omnpit 1. Peakiuu, npoTekaromiye ¢ 00pa3oBaHUEM OCaIKa.

K 1-2 mn pactBopa xyopuna 6apus 1006aBuTh 1-2 M1 pacTBOpa CEpHOW KUCIOTHI.
[IponabGmtonaiite BhIMageHUE OEJIOro TYCTOrO OcCajKa.

K 1-2 mn pactBopa xnopupa sxenesa (III) mobaBute mo kamiusm 1-2 mi pactBopa
ruapokcuaa Hatpusa. Kak usmensiercst nset pactBopa? Ilponabimtonaiite BbllajieHHe
Oyporo XJonbeBUIHOTO OCAJIKA.

K 1-2 mn pactBopa cynsdara menu (II) mobGaButh mo kamisim 1-2 mu pactBopa
ruapokcuaa Hatpus. Kak usmensiercs miset pactBopa? IIponabiromaiite BoimaaeHue
CUHET0 aMOp(HOTO OCaKa.

HamummmTe ypaBHEHUsI BBITTIOJTHEHHBIX PEAKIIUN B MOJICKYJIIPHON ¥ HOHHOU (hopMme.

Onpit 2. Peakiiu, MpOTEKAIOIIME C BbIISIEHHEM ra3000pa3HOro BEIIeCTBa.

K 1-2 mn pactBopa kapOoHata HaTpusi A00aBUTH MO KamisiM 1-2 M pacTtBopa
cepHo kucioTbl. HabmomgaeTcst mu OypHoe BbieneHue raza? M3meHsieTcss au 1BeT
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pactBopa? Hamnwuiinte ypaBHEHHE TaHHOW PEAKIMU B MOJICKYJSIPHOM U HOHHOM
dhopme.

Omnpit 3. Peakiyu, mpoTekaromme ¢ 00pa3oBaHUEM BOJIbI.

K 1-2 Mi pacTBOpa ruapokcuja HaTpusi J00aBUTh 1-2 Kaluid WHIUKATOpA, 3aTEM
n00aBUTh 3-4 KaIlju pacTBOpa cepHOM KUCIOThL. Kak n3MeHsieTcsi okpacka pacTBOpa
nociie J00aBJIeHUS HMHAMKATOpa; Tocie aoOaBieHust Kuciaotel? Hanwumwmre
ypaBHEHHUE TAHHOW PeaKklliy B MOJIEKYJIIPHON U MOHHOHU (hopme.

[To xomy pabOThI 3aMOJIHUTE TAOJHITY U CAETIATe BHIBOJIBI.

KonTposbHbIE BOIPOCHI.
OcymiecTBUTE LIENOYKY MPEBPAIICHUN:
1 Bapuantr MQSO,— Mg(OH), — MgCl;
2 Bapuantr CaCO; — CaCl, — AgCl
3 BapuanT NaOH — Na,SO4 — BaSO4
4 papuantr CuSO, — Cu(OH),; — CuCl,

JIABOPATOPHAS PABOTA Ne5
Ha3zBanue patdorsi: VccienoBanrue CBOMCTB KUCIOT, OCHOBAHH, COJIEH.
Hean padoTbi
1. IIpoBecTu OMbBITHI, MOATBEPHKIAIONINE CBOMCTBA KUCIIOT, COJICH U OCHOBaHUH.
2. Hammcarb MonexynsipHbIC 1 HOHHBIC YPABHEHUS BBITIOJTHEHHBIX PEAKITHH.

PeaktuBbl: CepHasi KUCIIOTa, COJIsTHAs KHUCIOTa, TUJAPOKCHUI HaTpus, BoOja,
kapOoHat Hatpus, cyabpar meau (1), xmopua Gapusi, XJI0pUA HATPUs, UHAUKATOPHI,
YKeJIe3Hasl TUIACTUHKA, OKCUJT ME/IH.

Oo6opynoBanue: IlltatuB, npoOupkH, Jep)karelib, TOpEiKa, CyXo€ Toployee,
CIIUYKH, CTEKJITHHAS TaJlouKa.

Pesyabrarsl:

memanpeomemnsie: MPII 02, MPIT 03, MPII 05, MPII 13, MPII 17, MPK 03,
MPK 06.

npeomemmnuwte: 11P6 02, ITP6 04, ITP6 05, ITP6 07, ITP6 08.

3HAHMA: CBOMCTBA KHUCJIOT, OCHOBAaHUM, COJICH

YMEHHSI: BBINOJHIATh XWMHYECKUW OHKCIEPUMEHT [0 PACHO3HABAHUIO KHCIOT,
OCHOBAHUM, COJICH.

Xoza padorsI:

OnbIT 1. DKCIEPUMEHTATBLHOE ONPE/ICICHUE BbIIAHHOTO BEIECTRA.

1 BapuanT B Tpex mpoHyMEpOBaHHBIX MPOOUPKAX HAXOAUTCS CEpHAsl KHUCIOTA,
BOJIa U KapOoHaT HaTpus. [Ipu momoiu UHAUKATOpa METHUIIOPAHKEBOTO M PEaKTHBA
OTIpe/IeNIUTE, B KAaKOW M3 MPOOMPOK HAXOJMUTCS KHUCJIOTa, B KAKOW COJIb U B KaKOM
Boja. OObsicHuTe HaOmomaembie 3G(EeKThl NMpu HMX pacrno3HaBaHuW. Hanwuimmre
ypaBHEHUS peakiuii 0OMeHa B MOJICKYJIIPHOM U HOHHOM BUJIC

2 BapuaHT B Tpex mpoHyMepoBaHHBIX MPOOMpPKAX HAXOAUTCA XJIOpUJ Oapus,
a3oTHas Kuciora w Boaa. llpm momomu wHAMKATOpa (eHoaDTaTEHHOBOTO U
peakTUBa OMpeNeNuTe, B KAKOH M3 MPOOMPOK HAXOJIUTCA KHUCIIOTa, B KAKOM COJIb U B
kakoil Boja. OObBsicHuTe HaOmogaembie 3(PGEKTh NPU HUX PaCMO3HABAHUM.
Hanumure ypaBHeHHs peakiiii oOMeHa B MOJICKYJISIPHOM U HOHHOM BHJIE
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OnpiT 2. OCVIIIECTBIEHUE TIETTOYKH IIPEBPANICHUN
FGClz

1 Bapuant Fe — FeSO4— Fe(OH),<
FeO
Hanuimure ypaBHeHUs1 peakiuii oOMeHa B MOJIEKYJISIPHOM U UOHHOM Buje. s
pEeaKIMK 3aMEIICHUS] COCTaBUTh DJIEKTPOHHBIN OanaHc.
2 BapuauT CuO — CuSO4 — Cu(OH), — CuCl, — Cu.
Hanummre ypaBHeHuUs! peakiiuii 0OMeHa B MOJIEKYJISIPHOM M HOHHOM BHUJIE.
[To xomy pabOTHI 3aMIOTHUTE TAOJIHUITY M CICTANTE BHIBOIBI.

KonTpoJsibHbIE BOIPOCHI.

1. Vkaxute okpacky JJaKMyca B KUCJIOW, IIEJIOYHOM, HEUTPAJIBHOM CpeJie.

2. IlpuBenuTe mpumep MeTasuia, KOTOPBIA HE BBITECHSET BOJOPOJ M3 pa30aBIeHHON
COJITHOM KHCIIOTBI? A Kakol BeITeCHAET? OTBET NOATBEPAUTE YPABHEHHEM
peaKuu.

3. B pesynbrare B3auMONEHCTBUS KAaKUX COEIMHEHUN MOXKHO IOJIYYUTh COJIb?
[IpuBenute 3 ypaBHEHHS pEaKLIHA.

JIABOPATOPHAS PABOTA Ne6

Ha3panue npakTuuyeckoi padorsi: ['naponns coneil.

esu padoTbI

1. VcnblTaTh 1EHCTBUE PACTBOPOB COJEH HA MHAUKATOP.

2. Hammcarp ypaBHEHHUs peakiuil TUAPOIN3a B MOJICKYIIPHOM U HOHHOM BHJIE.

PeakTuBbl: pacTBOpHI conel cynb(dara xenesza (II), kapObonara Hatpus, cyibdara
MEJH, XJIOPUJ HATPUs, XJIOPUAA AIFOMUHMS, YHUBEPCAIbHBINA UHIUKATOP.

OobopynoBaHue: XUMUYECKUN CTaKaH, CTEKJISTHHAS MTAJIOYKa.

Pesyabrarsl:

memanpeomemnsie: MPII 02, MPIT 03, MPII 05, MPII 13, MPIT 17, MPK 03,
MPK 06, MPP 0O1.

npeomemmnuwte: 11P6 02, T1PG 04, ITP6 05, ITP6 07, ITP6 08.

3HAHMA: 3aBHCHMOCTb XapakTepa Cpenbl OT NPHUCYTCTBHS HMOHOB BOAOpoAa M

TMAPOKCHI-AHUOHOB.

YMEHHUS: COCTaBJIATH YPABHEHUS THUAPOJIM3A COJIEHW B MOJIEKYJISIPHOM U HMOHHOWU

(opme;

ONPEIEIATh XapaKTep CPeAbl B BOAHBIX PACTBOPAX HEOPIAaHMYECKUX COECAMHEHUI
Xoa padorbi:

Omnbit 1. UcibiTaHWe pacTBOPOB COJIEH MHANKATOPOM.

HcnpiTaiiTe 1eMcTBUE pacTBOPOB PA3IUYHBIX COJIEH HA JAKMYC, HAHECS CTEKISTHHOU

MajJoOYKOM Karullo pacTBOpa KaXKIOM COJIM HAa KPaCHYI0 U CHHIOI JIAKMYCOBBIE

OyMaKKH. 3aroJIHUTE TaOJIHILY.

d®opmyna Cpena pactBopa KakumMu oOCHOBaHMSMH M KHCIOTaMH
COJN (cunmpHBIMM WM clabbiMu) 0Opa3zoBaHa
COJIb

HEUTpaJIbHAsL | KHCIAs IIEJIOYHAS

Hamumumre ypaBHEHMs peakUMM THMAPOJIA3a COJIEW, PACTBOPHI KOTOPBIX HMEIOT
KHUCIIYIO WJIY LIEJOYHYI0 PEAKUMIO. YPAaBHEHUS PEaKLUN 3alULINTE B MOJIEKYJISIPHOU
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u noHHOW ¢opmax. [lomb3ysiCh COKpalIeHHBIM HOHHBIM YypPaBHEHHEM, YKaXKHTE,
KaKue MOHbI BIUSIOT Ha U3MEHEHUE OKPACKU MHIUKATOPA.
Omnpit 2. ViccnenoBanue GakTopoB, BAUSIONIMX HA CTENIEHb TUAPOIN3a COJIeH
2.1. UccnenoBanue BIUSHUS TEMIIEPATYPbI
[TomectuTte B TPOOUPKY HEOOJBIIOE KOJIUYECTBO KPUCTAIUIMYECKOIO arerara
HATpUsl M PacTBOpPUTE €ro B 1-2 MJI IUCTUIUIMPOBAHHOM Bojabl. K momydeHHOMY
pacTBOpy J100aBbTE€ HECKOJIBKO Karmellb pacTtBopa QeHondranenHa. OTMETbTe
MHTEHCUBHOCTh OKpacKH HMHAMKaTopa. Harpelite mpoOupKy Ha BOASHON OaHe WM
HaJl TJlaMeHeM CIUPTOBKU. Kak M3MEHsieTCs MHTEHCUBHOCTH OKpacku? OxmaauTte
pacTBOp, MOTPYy3UWB MPOOUPKY B CTakaH C XOJIOAHOM Bojaou. M3MeHwnacy Ju
MHTEHCUBHOCTb OKpacku pactBopa? Kakum oOpazom? Ha ocHOBaHuU pe3ysbTaTOB
AKCIEPUMEHTA CHAENaiTe BBIBOJ O TOM, SK30TEPMUUYECKUM WM SHIOTEPMUUYECKUM
MPOIIECCOM SIBJISIETCSI TUAPOIIU3.
2.2. ccnenoBanue BIusiHUS pa30aBiieHUs pacTBOPa
Bnecute B npobupky 2-3 Kariu KOHIIEHTPUPOBAHHOTO pacTBOpa HUTpaTa BUCMYTa
(II) u moGabTe 1-2 karmum pactBopa Jakmyca. O MPOTEKaHWH KaKOro Ipoliecca
CBUJICTEIBCTBYET HM3MEHEHUE OKpacku uHaukatopa? I[locTtenenHno pasbasisiite
pPacTBOp JUCTUUIMPOBAHHOM BOJOW JO €ro MOMYTHEHHUS, KOTOpOoe OOBICHSETCS
ycuieHueM ruaponusa. Ha ocHOBaHUUM pe3ysbTaTOB KCIIEPUMEHTA CAEIANTE BBIBOJ
0 TOM, KakKiuM 00pa3oM pa3daBiIeHHE pacTBOPA COJIM BIMSIET HA MPOIECC TUAPOIu3a?
OmnbiT 3. HeoOpaTuMBbIH THAPOIIU3
B nBe mpoOupku BHECUTE IO 5 Karelb pacTBOpa Cysib(hara aJlOMUHUSA U B KAXKIYIO
poOUpPKy T00aBISNTE MO KAIUISIM pacTBOp KapOOHATa HATPHS 0 BBINAJACHUS OCaJIKa.
Uto mnpencraBisier coboit oOpa3oBaBiuiics ocanok? Kakoil raz mnpu 3TOM
BBIJICIISIETCS?
JlokaxkuTte, 4TO BBIMABIIUN OCAOK HE SBJISIETCS KapOOHATOM altoMUHMS. J1J1st ATOTO
N00aBIANTEe MO KAalliAM B TIEPBYIO MPOOMPKY COJITHYIO KHCIOTY 10 PacTBOPEHUS
ocajka. BplmenseTca U NpU 3TOM YIJEKUCHIbId ra3, u mnodeMy? Bo BTOpylo
mpoOUpKy A00aBbTE PacTBOp THApPOKcHAa HaTpus. [IpowcxoauT i pacTBOpeHHE
ocajika, u mouemy?
[To xoxy paboThI 3aMIOJIHUTE TAOJUILY U CACIIANTE BHIBOIBI.
KoHTpoJibHBIE BONIPOCHI.

1. Kakme u3 coneit moaBeprarorcs ruaponusy: MgCl2, CaCl2, Pb(NO3)2, KNO3,
CaS?

2. Yxazaxute xapaktep cpeabl pactBopoB cojeit: KCN, KCI, K,SiO;, KJ, NaBr,
ZnC|2, Na,S, KClOg, CU(NOg)z

3. Vkaxure dopmynasl 2-3 cosiel, oOpa30BaHHOW CHUJIBHOM KHCJIOTOM M Cla0bIM
OCHOBaHHUEM

4. VYkaxure (opmynsl 2-3 cojeild, oOpa3oBaHHOM cJ1ab0N KHUCIOTOM U CHUJIIBHBIM
OCHOBaHHEM

5. Kakasi U3 HUKENEpEeuyHMCIEHHBIX COJIEM B BOAHOM pacTBOpE MAET MaJIMHOBYIO
okpacky (eHondTanenHa: a) HUTPUT HATpus; 0) Cynb()UT MarHus;, B) HUTpAT
KaJIblUs; T) XJopuja Kanus. Hanuiuwte ypaBHEHHs peakuuid THApPOIH3a B
MOJICKYJISIPHOM ¥ MOHHOU (hopmax.
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JIABOPATOPHAS PABOTA Ne/

Ha3zBanue paborbi: PernieHue SKCIEpUMEHTANbHBIX 3ajlad Ha HJIEHTU(UKAIUIO
HEOPTraHNMYECKUX COCAUHEHUIM

esu padoTbI

1. Pacrio3Hath ¢  MOMOIIbIO  KAYECTBEHHBIX  PEaKUUiA  MPEJIOoKEHHbBIC

HEOPTaHUYECKHUE BELIECTBA.

2. Hamucarb MoneKy/sipHbIE M1 HOHHBIE YPABHEHHUSI BHIMOJTHEHHBIX PEAKIUH.

PeaktuBbl: pactBopsl: xsopup sxene3a (I1I), ponanuga kamus, Hutpara cepedpa,
XJIOpUJa HaTpusl, KapOoHaTa HaTpus, Cylb(dara HATPHUs, COJNITHON KUCIIOTHI, XJIOpHIa
Oapus

Oo6opynoBanue: IlltatuB, mnpoOUpKHU, [AepKaTenb, acOECTOBas CETKa, CYyXOe
roproyee, CiuyKu

Pesyabrarsl:

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

npeomemmnuwte: 11P6 02, T1P6 04, ITP6 05, ITP6 07, ITP6 08.

3HAHMSI: KAYECTBEHHBIE PEaKIIMM HA OCHOBHBIE KATHOHBI U aHUOHBI.

YMEHHSI: BBINOJHIATh XWMHYECKUW OHKCIEPUMEHT [0 PACHO3HABAHUIO KHCIOT,
OCHOBAHUM, COJIEH.

Xoxa paboThi:

OmneiT 1. OnpenenieHne KaYeCTBEHHOTO COCTaBA HEOPTraHUYECKUX BEIIECTB.

JlaH pacTBOp, COCTOSIIMI U3 XJopuaa Kanus u cyiabdara xenesza (I1I). [Iponenaiire
OIIBITHI, TIPH TIOMOIIY KOTOPEIX MOKHO OnpenennTs xjaopua-uonsl Cl-u nonsr Fe?”.
JUJ1st BBIIOJIHEHUSI JAHHOTO OMBITA COAEPKUMOE MPOOUPKHU pa3JeanTe Ha JIBE MPOOHI.
Jlns onpeneneHus KaTMOHOB kene3a Fe*® mpunelite B ogHY NmpoOUpKY pOmaHHUI
kaiss KSCN. YUrto sabdmromaere?

st onpenenenus aHuoHoB xyopa Cl mpuiieiite B Apyryro MpoOOUPKY HHUTpAT
cepeObpa AgNO;z;. Uro HaOmomaete? Hamuimmre ypaBHEHHS COOTBETCTBYIOIIMX
peakuii B MOJIEKYJIIPHOM, TTIOJTHOM M COKPAIlleHHOM MOHHOM BUJIE.

OnbIT 2. DKCHEPUMEHTAIBHOE ONPEICIICHUE BELIAHHBIX BEIIECTB.

C nomoIbl0 KAaYECTBEHHBIX PEAKLIUN OINpENeIuTe, B KaKOH W3 BBIJAHHBIX Bam
MPOOMPOK HAXOASATCS PACTBOPHI XJIOpHUJIA HATPHs, XJIOpPHAA aMMOHUsA, Cyibdara
HaTpus. J{Jis TOro coaepKuMoe Kak10i MpOHyMEPOBaHHON TPOOUPKHU Pa3IeuTh Ha
Tpu nOpoObl. g omnpeneneHuss XJIOpHa aMMOHUS HEOOXOJAMMO IPOBECTH
Ka4eCTBEHHYIO PEaKIMI0 Ha HWOH aMMOHHUSA: B TpU MNpOOBI MNPUIUTH PACTBOP
TUAPOKCUJA HATpHsi, HArpeTh B IUIAMEHU cnupToBkU. Yto Habmomaere? Jlns
onpeneneHus cyibdara HaTpUsi HEOOXOIUMO MPOBECTH KAYECTBEHHYIO PEAKIIMIO Ha
cynb(dar-uoH: B JBE OCTaBLIMECS MPOOBI MPUIUTH pacTBOp XJopuaa Oapus. YUto
HaOmromaere?

JIsi TONTBEpXKACHUS, YTO B TpeThed MNPOOUPKE HAXOAUTCS XJIOPUJl HATPHS,
MPOBEINTE KAYECTBEHHYIO PEAKIIMI0O Ha XJOPUI-UOH — 00aBHTE PAcTBOpP HUTpaTa
cepebpa. Uro Habmonaere? 3amMIIUTe ypaBHEHHUS COOTBETCTBYIOIIMX pEakLUi B
MOJIEKYJISIPHOM, TIOJIHOM M COKPaIlleHHOM MOHHOM BUJIE.

[To xomy paboThI 3aMIOJIHUTE TAOJUITY U CAETIAWTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.
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[Ipennoxure crnocoObl momyuenust a) ruapokcuna xkenesa (III); 6) ruapokcuaa
MarHus; B) MEIHM W3 CIIEAYIOIIUX BeIlecTB: Kpuctamutoruapar cyinbdar memu(ll),
kapOoHaT MarHusi, TUAPOKCUJ HAaTpus, JKEJIe30, COJISIHAas KHCIIOTa, XJIOPH]
xenesa(Ill).

CocTaBbTe ypaBHEHHS MPEJIOKEHHBIX PEAKIUI B MOJIEKYJISPHOM, IIOJIHOM H
COKpAIIEHHOM MOHHOM BH/IE.

JIABOPATOPHAS PABOTA Ne8

Ha3Banme paborbi: lccienoBanue OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
METAJUIOB, HEMETAJJIOB U UX COEUHECHUI

eab padoThI

1. M3y4nTh BOCCTAaHOBUTEIIbHBIE CBOMCTBA IIUHKA.

2. VByuuTh OKMCIUTENbHBIC CBOMCTBA NIEPMAHTaHaTa Kajlus B PA3IUYHBIX CPEIaX.

3. Hamucarp ypaBHEHUS BBITIOJTHEHHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX

peakiuii ¥ pa3oopaTh UX METOJOM IEKTPOHHOTO OanaHca.

PeaktuBbl: [[UHK, consiHas KHCJIOTa, MEPMAHTaHAT Kalldsg, CEpHas KHCIIOTa,
CYIb(UT Kajausi, TUIPOKCHU] HATPHs, BOJIA.

O6opynoBanue: [llTarus, npobupku, nepxxareib.

Pesyabrarsl:

Dopmupyemvie  Inemenmuvt  IIK  (npogpeccuonanvno  opuenmuposannoe
cooepicanue):

- IIK 1.1. BIMOAHATH HAIAIKY, PETYJIUPOBKY U IPOBEPKY IEKTPUUECKOTO U
AIEKTPOMEXaHUUECKOT0 000pYy10BaHUs

memanpeomemnuste: MPII 02, MPII 03, MPIT 05, MPII 08, MPII 13, MPII 17,
MPII 19, MPK 03.

npeomemmnuwie: 11P6 01, ITP6 04, ITP6 06, ITP6 08.

3HAHMS: IOHATUS OKUCIIUTENb, BOCCTAHOBUTEIIb, OKHCIIEHUE, BOCCTAHOBIICHHE

YMEHHSI: COCTaBJISITh YPAaBHEHHS OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN U
pazomparh UX METOJIOM IJICKTPOHHOTO OajaHca.

Xoxa padoTsi:

Omnbit 1. BoccTaHOBUTENbHBIE CBOMCTBA IIMHKA.

Onyctuth B MPOOUPKY KyCOYEK IMHKA U JO0ABUTH PACTBOP COJSHOM KHUCIIOTHI.
OOpaTuTh BHMMaHHE Ha BbIJEJIEHUE raza (BOJAOPOJA). 3aNUIIUTE HAOIIOJCHMUS.
Hammmure ypaBHeHHE JAHHOM  OKHUCIMTEIbHO-BOCCTAHOBUTEIIBHOM  PEAKIIUU,
HCIIOJIB3YS METO/I SJIEKTPOHHOIO OajaHca.

OnbIT 2. OKUCINUTENBHBIC CBOMCTBA NEPMAHTAHATA KaJIKsl B PA3JIMYHBIX Cpeax.

Hanute B npoOupky 1-2mi1 pacTBOpa nepMaHraHara Kajiusi, HEMHOTO pa30aBiIeHHOM
CEpHOI KHUCJIOTHI U pacTBOp CcyibduTa Kayus. OOpaTUTh BHUMAaHUE HA UCUE3HOBEHHE
SPKOW PO30BOM OKpacku. 3amumurte HabmtoneHus. Hanummre ypaBHEHHE JaHHOM
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHON PEAKIMK, MCIOJIb3ys METOJ JJIEKTPOHHOTO
Oaanca.

Hanuts B mpoOupky 1-2mi1 pacTBopa nepmMaHraHaTa Kajiusi, J00aBUTh K HEMY TaKoe
e KOJMYECTBO KPEMKOTO pacTBOpa IIMENIOYM, 3aTEM pPACTBOpP Cylb(pUTa Kaywsl.
OOpatuth BHUMaHWE Ha OOpa3OBaHME 3EJICHOTO0 pacTBOpa MapTaHIIEBOKUCIIOTO
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Kanus. 3anumute HabmomeHus. Hamummre ypaBHEHWE MaHHOW OKHCIHTEIHHO-
BOCCTaHOBHUTEJIBHOH peaKIi, UCTIONB3YsI METO/ AJIEKTPOHHOTO OasiaHca.

Hamute B mpoOupky 1-2mi1 pacTBOpa nmepmMaHraHata Kajius, pa30aBUTh €ro BOJOW U
NPUIUTH pacTBOp cyibdura Kamus. OOpaTuTh BHUMaHUE Ha BBIMAJEHUE Oyporo
ocajJKa TUOKCHIa MapraHiia. 3anuinTe HaOmoaeHus. Hanummre ypaBHeHHE JaHHON
OKHCIIUTETHPHO-BOCCTAHOBUTEIIBHON PEAKIMK, WCIONb3ysS METOJ JJIEKTPOHHOTO
OastaHca.

[IpodeccnonanbHO-0pUEHTUPOBAHHOE 3a/IaHUE.

OKUCIAUTENHFHO-BOCCTAHOBUTEIBHBINA MPOLIECC, MPOTEKAIOUINI Ha 3JEKTpoJax MpH
MPOXOXKACHUH HIIEKTPUUYECKOTO TOKA Yepe3 pacTBOp WM DACIIaB JJIEKTPOJUTA,
Ha3bIBaeTcs  anekmpoauzom. OIHAM W3 BUJOB  DIIEKTPOJIM3A  SIBJSIETCA
paduHUpPOBAaHUE METAUIOB. TakuM CIocOOOM, HampuMep, MOMy4YaloT MEeIb U3 PYIbL:
pydy H3MENbuUaloT M OOXKHTraloT B TeYax, TJe MPUMECH cepbl, MblUbIKA, CYPbMbl
gvicoparom, a mMedb nepexooum 8 OKCUO Meou, KOTOPYI0 CHOBa IUIaBAT B Ieyax
BMecTe C yenem. [IporucxoauT BOCCTAaHOBUTENBHBIN MPOIIECC, U MOTYYaloT MPOIYKT,
Ha3bIBAEMbBIA YEpPHOU Meblo, ¢ coaepkanueM menu 98-99%. Menp, umymas Ha
HYXKJIBI SJIEKTPOTEXHUKH, JOJKHA OBITh 0oJiee YMCTOM, TaK Kak BCAKUE MPUMECH
YMEHBIIIAIOT 3JIEKTPONPOBOAUMOCTh Meau. Takas menp (99,95%) momywaercs u3
YepHOU MeJu MyTeM padhUHUPOBAHUS €€ IIEKTPUUECKUM CIIOCOOOM.

1.3anumuTe CcXemMbl BCEX TMEPEUYMCICHHBIX OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
MPOIIECCOB.

2. 3anummTe ypaBHCHHE PEAKIMA BOCCTAHOBJICHHS ATIOMHHHS BOJOPOJIOM U3
rimHo3éMa Al,Os, HCITONB3ys METO/T AIIEKTPOHHOTO OaJlaHca.

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

KonTposbHBIE BOIIPOCHI.
1. I3  ypaBHEHWI, TPENCTABICHHBIX  HIKE, BBIOEPUTE  OKUCIUTEIHHO-
BOCCTAHOBUTEJIBLHOE, 3AMUIIUTE IS HETO 3JICKTPOHHBIN OaaHc.

1) SO3 + H,0 = H,S0O4 2)2Al + 6H,0 = 2AI(OH); + 3H;
2. CocTaBbTe ypaBHEHHE pEaAKIIMM pPACTBOPCHUSI aJIOMUHUS B pa30aBICHHON
a30THOM kucnore. [IpogykT BOCCTAaHOBIICEHUS a30THOM KHCJIOTBI — HHUTPAT

ammoHusi. [lombGepure kodhOUIMEHTHI METOIOM D3JIEKTPOHHOTO OajaHca.
Brruucnute Maccy coiu, €Cii B peakIiio BCTyNaeT 2 MOJIb aIFOMUHHUS.

3. IlpuBenuTe nBa OOOCHOBAHHBIX MpPUMEPA HCIIOIH30BAHUS DIEKTPOIUTUUECCKHUX
MPOIIECCOB B DJIEKTPOTEXHUKE.
4. HamumuTe ypaBHEHHS, XapaKTEPH3YIOIIME 3JCKTPOJU3 BOIHBIX PACTBOPOB
Opomua Kanvsl, HAITPUTA KaJIbIIHS, XJIOPHUIa [IMHKA Ha YTOIBHBIX JJIEKTPOJIaX.

JIABOPATOPHAS PABOTA Ne9
Ha3Banue mnpaktudeckoii padGorei: HccrnegoBaHue BIMSHUS — Pa3JIMUHbBIX
(haKTOpPOB Ha CKOPOCTh XUMUYECKON peaKIuu
Iesu padoTbi
1. V3y4nTh B X0/ SKCIIEPUMEHTA BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKUX PEAKIIUN.
PeakTuBbl: PacTBOpHI CONSTHONM U CEPHOM KUCIOT, THOCYNIb(ara HaTpusi, KapOoHaAT
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KaJIbIIUSI, OKCUJ] MEJIH.

Oo6opynoBanue: IlltatuB c mpoOupkaMH, Cyxoe roproyee, CIHUYKH, acOecToBas
CeTKa.

Pe3yabTarni:

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

npeomemnuwte: 11P6 02, T1P6 04, ITP6 05, ITP6 07, ITP6 08.

3HaHMSA: (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKUX PEAKITHM.

YMEHHsI: BBIMOJHATH JTAOOPATOPHBINA HKCHEPUMEHT IO OINpeAeNeHUI0 (HaKTOPOB,
BITUSIIOIINX HA CKOPOCTh XUMUYECKUX PEAKITUI

Xox padoThI:

OnpiT 1. BausgHWe KOHIIGHTPAIMK PEArupYIONIMX BEIIECTB HAa CKOPOCThH
XUMUYCCKON PEaKITNN B TOMOTCHHOU CHCTEME.

Peaknust THOCynb(aTa HATpUsi C CEPHOU KUCIOTOW MPOUCXOIUT IO YPaBHEHUIO:
Na,S,03 + H,SO4 = Na,SO,4 + H,O + SO, + SO

Jlnst mpoBeZieHUsT ONbITa CIeAyeT MPUTOTOBUTH YETHIPE pacTBOpa THOCYJb(aTa
HATpUS Pa3IMYHON KOHIEHTpamu. st 3Toro B Tpu NpoOUPKH, HA 3aJHUX CTEHKaX
KOTOPBIX HAHECEHbl BEPTUKAJIbHBIC TEMHbIC JIMHUM, U3 HAJUTh: B TIEPBYIO MPOOUPKY
— 2 mn 0,5 v pactBopa NaS;03 u 4 mit Bojibl; BO BTOpyto mpoOupky — 3 mia 0,5 H
pactBopa NaxS;03 1 3 mit Bosibl; B TpeThio mpooupky — 4 mi 0,5 v pactBopa NaxS;03
1 2 M Boabl. Takum oOpa3om, B OJMHAKOBBIX 00BbEMax IMOIYUYECHHBIX PacTBOPOB (6
M) OymeT coaepkaTbCsa pa3nmuuHoe uyuciao wmojed NayS;03. Ecimm  ycnmoBHO
0003HaYNTh KOHIEHTpamuio Na,S;03 B mepBoit mpobupke — C Moib, TO BO BTOPOU
npobupke koHueHntpanus oyaet 1,5 C, B Tpetbeit — 2 C.

B npyrue tpu npobupku Hamuth o 6 mia 0,58 HpSO,. Biiute B iepByro mpobupky ¢
pactBopoM NapS$;03 6 M 0,58 HpSO, m OwicTpo Tepemeriath COAEPKUMOE
npobupku. Ilo cexkyHaomepy WM CEKYHIHOW CTpelKe 4acOB M3MEPUTh BPEMs OT
MOMEHTa J00aBJIEHUsI CEPHOM KHUCJIOTHI (HA4ajo OIbITa) /0 Hadaja MCYE3HOBEHUS
TEMHOM TIOJIOCKM Ha MPOOHMPKE B Pe3ysbTaTe MOMYTHEHHUS pacTBOpa OT BBIMABIICH
CBOOOJIHOM cepbl (KOHEIl OMbITa). AHAJOTUYHBIE OMBITHI MPOBECTH C OCTAIBHBIMU
pactBopami. /laHHbIE OMbITa BHECTH B Ta0J. 1:

Homep | OObem, ma Konnenrpamus, | Bpems CkopocTh CooTtHomeHue
pooup Na,S,0s | H,O C, Nax$:03 TEYCHHUS peakuuu B | CKOPOCTEH
K1 peaKIuu T,c yen.en., 1/t peakuuu

Ha ocHoBanuu gaHHBIX Ta0JI. | HAYepTUTH TpauK 3aBUCUMOCTH CKOPOCTH PEaKIIUU
OT KOHIIEHTpAIuu (Ha OCH abCIIMCC — COOTHOIICHUs KOoHIeHTpauu NaS;03, Ha ocu
OpIWHAT — COOTHOIICHUS CKOPOCTEH, MPUHSAB MUHUMAJIBHYIO CKOPOCThH 3a €AUHUILY, a
BCE JPYrue — BBIpa3WB B KpaTHBIX €¥ 3HadyeHWsX). Ilpu moctpoeHmm rpaduka
yao0Hee TMPHUHATh MAacmTad JUisi MUHUMAIbHOM CKOPOCTH W MUHUMAJIbHOU
KOHIICHTPAI[MU PaBHbIN 2 CM.

Kak 3aBUCHT CKOPOCTh pEeaKIIMU OT KOHIICHTPAIIUU PEarupyromfx BemecTB?

OnpiT 2. BausHue TeMmmeparypbl Ha CKOPOCTh XMMHYECKOH pEakluh B
FeTEPOTSHHOM CUCTEME.
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B nBe mpoOupku BHeCHTE HEMHOTO MOPOIIKAa OKCHAA MEOU W J0OaBbTE MO 2 M
CEepHOM KHUCJIOTHl OJIMHAKOBOW KOHIleHTpauuu. HalOmromalite 3a mIpU3HAKAMU
peakuuu. OJIHY TPOOUPKY MOJOTPENTE B IJIAMEHU TOPENKU. 3alUIIUTE PE3yIbTaThl
ONbITa, HAMUIIMTE COOTBETCTBYIOIIECE YPAaBHEHUE PEAKIUHU, CAEIAUTE BBIBOJI O
BJIMSIHUM TEMIIEPATYPhl HA CKOPOCTh XUMHUYECKON PEAKIIUU.

OnpiT 3. BausHue BeIMYHUHBI TOBEPXHOCTH PEArMPYIONIEro BEIIECTBA HA CKOPOCTh
pEaKIMU B T€TEPOTEHHON CUCTEME.

Haneiite B nBe mpoOupku mo 2—-3 M pacTBOpa COJSIHOM KHUCIOTHL. B onaHy
NpoOUpPKY ONMYCTHTE KyCOUEK Meja, B JPYryl0 — IOPOIIOK KapOOHAaTa KajbIIMs.
OOpaTtuTe BHUMaHHUE Ha CKOPOCTH BBIIETICHUS My3bIPHKOB ra3za B 00euX MpoOHpKax.
Hanumure cooTBeTcTBYIOIIEE ypaBHEHUE peakuud. OOBSICHUTE, TOYEMY CKOPOCTH
PaCTBOPEHHUsI MeNa B ITUX CIIy4asx pa3janyHa.

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

KoHTpoJibHBIE BONIPOCHI.
JlaliTe XapakTEpUCTUKY 110 BCEM IIPU3HAKAM CIIEAYIOLIMM PEAKIUsM:
a) 2COq) + Ox¢r) = 2C0xr) + Q 0) Cis) + COxr) — 2COr) -Q
B) CaCO3(TB)—>CaO(TB) +C02(r,)- Q F) CH4 T 20, ) ® CO, @ T 2 HzO(r) + Q

JIABOPATOPHAS PABOTA Nel0

Ha3zBanue padorbi: XUMHUYECKOE PABHOBECUE U YCIIOBHS €I0 CMEILICHUS

esiu padoThbI
1. TloBTOpPUTH MOHSTHUS O XUMHUYECKOM PABHOBECHUHU;

2. B xoze skciepuMeHTa ONpeeuTh YCIOBUS CMEIICHUS PAaBHOBECHS XUMHUIECKUX
pEaKLHil.

PeakTuBbBI: pacTBOpBl HOHa, Kpaxmaja, LWAHUAA Kalihsl, COJSHOU KHCIIOTHI,
XJIOpHUIa KoOaJIbTa, XJIOpU/Ia Kajusl, XJIOpUIa *Kejie3a, BoJa JUCTUIITUPOBAHHAS.

Oo6opynoBanue: IlltatuB c mpoOupkaMu, Cyxoe Troprouee, CIHUYKH, acOecToBas
CeTKa.

Pesyabrarsl:

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

npeomemmnsie: 11P6 02, TTP6 04, TTP6 05, TTP6 07, TIP6 08.

3HAHMSI: YCIIOBUSI, BIUSIONINE HA CMEIEHNE XUMUUECKOTO PABHOBECHSI.

YMeHHsI: BBITOJHATH JIAOOPATOPHBIA HKCIEPUMEHT MO OIPEACICHUI0 YCIOBUM
CMEILICHUS PABHOBECUSI XUMUYECKUX PEAKIIUH.

Xoa padoTbi:

OnpiT 1. BiusHue W3MEHEHHWS KOHIIEHTPAIMHU PEArupyIoNUX BEIIECTB Ha
XUMHUYECKOE PaBHOBECHE.

A) CwmenieHue paBHOBECHSI M3y4aeM Ha NPUMEPE pEAKIUU B3aUMOJCHCTBUS
xynopuaa xkeneza (III) ¢ pomanmmom kanus. B xome peakiuu oOpasyeTcsi pacTBOP
KpoBaBo-kpacHoro 1Beta. PactBopsl cosneit KSCN u KCI - 6ecuBeTHbie, pacTBOp
FeCl; — umeer cBeTo-0ypyro okpacky, a pactBop Fe(SCN); - KpoBaBO-KpacHYIO.
3anumuTe ypaBHEHUE PEAKIIUU U IIBET pacTBOpa moja popmyiaMu:
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FeCl; + 3KSCN « Fe(SCN);3 + 3KCl

Uzmenenue unmeHcusHoCmu OKpAcKu pacmeopa ceudemeibCmeayem o HanpasieHuu
cMeweHUsl XUMUYEeCKO20 PaBHOBeCUsL.

1. B npobupky nHaineiite no 2-3 karum pactBopoB KSCN u FeCls u pazdaBbTe BogoM
710 OJ1eTHO-KPACHOM OKpacKu. 3aluiuTe B HAOIIOACHUH 1IBET pacTBOpA.

2. Pa3zpmenure mMONy4YeHHBIM pacTBOp Ha 4 paBHbIE YaCTU M HaJEHUTE B pa3HbIC
npobupku. B nepByro npoOupky gob6asbre 2-3 kamiu pactBopa KSCN, Bo BTopyto —
cronbko ke FeCls, B Tperbto — mienotky kpuctammuueckoro KCl. CpaBuute
M3MEHEHHE OKPACKU PACTBOPOB MEPBBIX TPEX MPOOUPOK C COACPIKUMBIM YETBEPTOU
POOUPKHU.

Paccyxnaem: B mepBoil mpoOupke Npu yBEIMYEHUU KOHIEHTpAlMU poOAaHUIA
kst KCNS BUIMM TOTEMHEHHE COAECPKUMOrO IO CPAaBHEHUIO C ATAJOHOM, a,
3HauuT, OyAeT mnpeoOiaaaTh MNpsMas peakuus, B pe3yJbTare KOTOpod Oyxaer
oOpazoBbiBaThes ponanu xxenesa (I11), u pactBop Oyner TeMHETh (TEMHO- KPaCHBIM
uBer). Paccyxmas momoOHbIM 00pa3oM, ONMUIIUTE, KyJa CMENIaeTCs paBHOBECHE B
KaXXJIOM clIy4ae.

b) B npobupky wnaneiite 0,5-1 mn konuentpupoBaHHoro pactBopa CoCly u
100aBbTE HECKOJIBKO Kameib CONSHOM KuciaoTel. Habmonalte n3MeHEeHUE OKPACKU OT
c11a00-po30BOM 70 CHHEH 3a cyeT oOpazoBaHus KomiuiekcHoro moHa [CoClg].
Paz6aBbTe pacTBOp BOJON M HAOIIOAANTE U3MEHEHNE OKPACKHU.

3amumute ypaBaenue peakiuu: [Co(H20)s]Cl, + HCI =[CoCls]H + 6H,0

OOBsiCHUTE CMENICHUE PABHOBECHS ITPU U3MEHEHUH KOHIIEHTPAIlUA HOHOB XJIOpa.

Omnbit 2. BiusiHne TeMnepaTypbl HA CMEIIEHUE XUMUYECKOTO PABHOBECHSL.

[Tonyunte pactBOop Kpaxmamna. JlJIss 3TOro pas3BeauTe XOJOAHOM BOJOW B OJHOM
npoOupke HEMHOTO Kpaxmaja. B napyroil mpoOupke BCKUISTUTE YUCTYIO BOAY, U
OBICTpO TIpuIIeiiTe €€ B mepByI0 Npodupky. OctyauTe.

B gncryto npobupky Bo3pMuTe 2-3 MIJI pacTBOpa Kpaxmaia U TyJa ke 100aBbTe 2-3
Karuid WOHOM BOJIBI, IPU 3TOM 00pa3yeTcsi HEMPOYHOE COSAMHEHHUE, OKPAIIICHHOE B
cuHe-(UOoNIeTOBbIN 1BET. JlaHHAs peaKIus IK30TepMUYeCKasl.

Kpaxmai + oz <= okpaiieHHoe BemectBo + Q

Harpeiite comepxumoe MNpOOWPKH TOUTH 10 KWUIICHHS, a 3aTeM OXJAJUTe [0
KOMHAaTHOM  TemmepaTypbl. OOBSCHUTE U3MEHEHHE OKpPacKh  CMEIICHUEM
XUMHYECKOT0 paBHOBecHs. Hanuinre BbIBOA.

[To xomy pa®oThI 3aMOJHUTE TAOIUILY U CACTANTE BHIBOIBI.

KonTposbHbIE BOIIPOCHI.

B kakoM HampaBJIeHUH CMECTHUTCSI pABHOBECHUE CIIEIYIOIIUX PEAKIIHMA

2CO(r)+02(r)=2C0O2(r) +Q

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

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

2Mg + Oy(1) = 2MgO(TB) - Q

a) Ipy MOHM>KEHUU TEMIIepaTypbl? 0) TIpu MOBBINIICHUY TaBICHUS?

JJABOPATOPHAS PABOTA Nell
HazBanme pat6orbli: VccienoBanue CBOMCTB METAIJIOB M MX COSAMHEHUH
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Hean padoTsi
1. M3y4uTh OCHOBHBIE XMMUYECKHE CBONCTBA METAJLIIOB.

2. V3yuuTh cBOMCTBA U CIIOCOOBI MoTyueHus ruapokcuaa xxenesa (I11) u (III).
3. Hanwucatb ypaBHEHUS BHIIIOTHEHHBIX PEAKIUH.

PeakTuBbI: ATIOMUHUEBAS CTPYXKKA, COJNSHAsl KUCJIOTA, CEpHAsl KUCIOTA, a30THAs
KHCJIOTa, THUAPOKCHA Harpus, cyibdar xenesa (II), xmopun keneza (I1I), muTpar
CBHHIIA, [IUHK.

Oo6opynoBanue: IlltatuB c mpoOupkamu, Cyxoe Toprodee, CIHYKH, acOecToBas
CeTKa.

Pesyabrarsl:

Dopmupyemvie  nemenmuvt  IIK  (npogpeccuonanvno  opuenmuposannoe
cooepicanue):

- 11K4.1 OcyuiecTBasTh pEMOHT U 00CTYKUBaHUE KaOEIbHBIX JIMHUMA

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

npeomemmnuwie: 11P6 01, ITP6 04, ITP6 06, ITP6 08.

3HAHMSI: CBOMCTBA METANIOB M KX COECIUHEHHUI

YMEHHSI: COCTABJISITh YPAaBHEHUS XUMHUYECKUX PEAKIUH, XapaKTepHbIX s
METAJIJIOB U UX COCIMHEHUN

Xoxa pabdoThI:

Omnbit 1. B3auMonerncTBre METAILIOB € KUCJIOTAMM.

Onycture B 1 mpoOupKy rpaHyidy IMHKAa, B JPYIYI0O — MEIHYIO MPOBOJIOKY.
Jlo6aBbTE B KXIYyI0 MPOOUPKY PACTBOP COJISTHOM KUCIOTHL. OOpaTUTE BHUMAHUE HA
BbIJIeTIeHre ra3a (Bojgoposa). Besne nu upet peakuusi? B BbIBOJIE 3aNUIINTE YCIOBUS
B3aMMOJECHUCTBUA KHACIOT C METAJIJIAMH.

Hanummre ypaBHEHHME BO3MOXHOW OKHCIMTEIbHO-BOCCTAHOBUTEIBHON PEAKIINH,
MCIIOJIb3YsI METO/T AJIEKTPOHHOTO OaliaHca.

OmnpiT 2. B3anmo1elicTBHE METAJIJIOB C HEMETAJIJIAMHU.

B mnams BHecuTe mopomiok marnusg. Habmiomaemble HCKPBI CBUACTEIBCTBYIOT O
MPOTEKAHUM PEaKLMK MEXIAy MarHueM W Kuciaopoiom. Hamwummwre ypaBHEHUE
pEeaKIMM, COCTaBbTE AIICKTPOHHBIN OaaHc.

OmneIT 3. B3auMoA€CTBHE METAIIOB C COJISIMU

B mpoOupky ¢ pacrBopom nHutpata cBuHia (II) momoxuth kycodek nuHka. B
npoOupKy ¢ pactBopoM xyopuaa 1uHka (II) monoxkuTh Kycodek CBUHIIA. 3alUIIUTE,
B o0eux Ju mpoOupKax HAOMIONAIOTCS MPU3HAKK PEaKlMH, clelalTe BBIBOJ 00
YCJIOBHUSX B3aUMOJCHCTBHS META/UIOB C COJsIMU. Hamuimure ypaBHEHHE peakIuu,
COCTaBBTE AIEKTPOHHBIN OaaHc.

OmnbIT 4. B3anmMoA€MCTBHE MIETOYHBIX METAIIIIOB C BOJAOM.

B xumuueckuii ctakaH ¢ Bojiod go06aBpTe 1-2 karum peHondTanienHa u TOMECTUTE
Kycouek Hatpus. [IponabiromaiiTe BbIIeIeHUE Ta3a U U3MEHEHUE OKPACKH pacTBOpa.
Cnenaiite BBIBOABI O MPOAYKTaX PEAKIUU, 3AITUIIUTE YPAaBHEHHUE, PEAKIIUU COCTABbTE
AJICKTPOHHBIN OanaHc.

OnwiT 5. HccnenoBanue CBOMCTB Mean U €€ COeNMHEeHMH (TMpod)eCCHOHATBLHO-
OPHEHTUPOBAHHOE 33/IAHUE).

5.1. BzaumojelicTBue Meid ¢ KUCIOTAMM.
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Meow aersaemcs 00HUM U3 IYUWUX MOKONPOGOOAwUXx mamepuanos. Ona Xxumuiecku
Mano aKkmueHa, Ho 1e2K0 Pacmeopsemcs 8 A30MmHOU KUciome.

HccnemyiiTe B3aMOICMCTBUE MEI C COJISTHOM, pa30aBiICHHON a30THOM KUCIOTaMHU
U C KOHILIEHTPHUPOBAHHOW CEpHOM M A30THOM KHCIIOTaMH. Hamwummre ypaBHEHUS
peakuuii, Ko3hOUIMEHTH MOJ0EPUTEe METOJIOM 3JIEKTpOHHOro OanaHca. CraenaiTte
BBIBOJ] O YCTOMYMBOCTH MEIM K KHCIIOTaM.

5.2. [lonyuenue coenunenuit meau (11).

Ha 6030yxe medb 6blcmpo nokpwieaemcs, mOHKUM ClIOeM OKUCU MEeMHO20 Yyeemd, HO
9MO OKUCNIeHUe He NpOoHuKaem 6 21yOb Memanld U CLYHCUM 3auumou om
oanvHeuuiel KOppo3uu.

[TonyuuTte okcua Meau, HarpeBasi MEJHYIO IPOBOJIOKY B TuiaMeHu. JIeTko ju 3Toro
nooutbes? 3anuimmTe HAOMIONEHNUS U YpaBHEHUE PEAKIIUU, COCTABLTE DJICKTPOHHBIN
OaJtaHc.

5.3. Biustnue Meau Ha pyrue MeTalbl.

Xumuueckass aKmueHoOCmMb aIIOMUHUA, 68 nape ¢ OOAbWOU pasHuyel 8
INEKMPOOMPUYAMENbHOCINU C MeObl0 0ellaem HeBO3MONCHbIM NpAMoe COeOUHeHUe
npPoB0008 U3 HMUX 08YX MEMAILLOB.

3a4NCTUTE ATFOMUHHUEBYIO U MEJIHYIO ITPOBOJIOYKHU U COCIUHUTE UX JIPYT C APYTOM.
B aBe npobupku HaneiiTe 2 M pacTBOpa COJITHOW KUCIOTHL. B mepByro mpoOupky
IIOMECTUTE 3aYUIICHHYIO IPOBOJIOKY AaIIOMHHUS, BO BTOPYIO — CKPYTKY JIBYX
IIPUTOTOBJIEHHBIX ITpOBOJIoYeK. Yepe3 4-5 MUHYT ompenenure, IAe peakuus HUIAET
nHTeHcuBHee. [loueMy Henb3s B DJIEKTPOYCTAHOBKAX HAMPSMYIO COCIUHSTH
ATFOMUHHEBBIA POBOJ C MEAHBIM? CiesIaiiTe BHIBOI.

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

KonTposbHBIE BOIIPOCHI.

1. OxapakrepusyiTe OCHOBHBIE (PU3NYECKHIE CBOWCTBA METAJIJIOB U CILJIABOB

2. CepeOpo — OTIMYHBIN MPOBOJHUK AJIEKTPUUECKOTO TOKA, HO UMEET HEOCTATKHU:
ATOT METAJUI IOPOrOH, a TAKIKE OKUCIISIETCSA B CPENIE C COAEPKAHUEM CEPBI:
Ag + H.S + O > AgrS + HO. 3anummre >7eKTpOHHBIN OalaHC K JaHHOMY
yYpaBHEHUIO PEaKIIUU, pacCTaBbTe KOADPHUIIMEHTHI.

JIABOPATOPHAS PABOTA Nel?
HaszBanue padortbi: [lonyuenue, coOupanue u pacro3HaBaHUE ra3oB
esiu padoTbI
1. TlomyuuTh 1 coOpaTh ra3000pa3HbIe BEMIECTBA (BOJOPOI, KUCIOPO, YTIIEKUCITBINA
ras).
2. HamucaTh ypaBHEHHSI BHITIOJTHEHHBIX OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHBIX
peakiuii 1 pa3oopaTh KX METOIOM dJIEKTPOHHOTO OanaHca.
PeakTusni: [{luHk, consHast KuciaoTa, IEpMaHTaHaT KaJlvs, CepHasi KUCIIOTa, MeTl,
M3BECTKOBAsI BOJA.
O6opynoBanue: [lItaTuB ¢ mpoOupKaMu, Cyxoe Toprodee, CIIMIKH, JTyYUHKH,
ra3o0TBOJIHAsA TPyOKa, acOecToBas ceTka, 1Tab0paTOPHBIH IITATH.

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

npeomemnuwte: 11P6 02, T1PG 04, ITP6 05, ITP6 06, ITP6 08.

3HAHHA: CIIOCOOBI MOTYyUYEHHUS TPOCTHIX BEUIECTB, 00pa30BaHHBIX HEMETAIJIAMHU U X
OKCH/JIOB.

YMEHHUS: BBINOJHATH 3KCIEPUMEHT M0 MOJYYEHUIO U COOMpPaHUIO Ta3000pa3HBIX
BEILIECTB.

Xoxa pabdoThi:

Omnpbit 1. [Tonyuenue, cobupanue ¥ pacno3HaBaHUE BOJIOPOJIa

Cobepute mpubop Ui MOJYYECHUS Ta30B U MPOBEPHTE €r0 HA TepMETHYHOCTh. B
MpOOUpPKY MONOXKUTE |—2 rpaHynbl UHKA M OpHIEHTE B Hee 1—2 MII CONSTHOM
KHCJIOTBL. 3aKpohTe MpOOMpPKY MPOOKOW C ra300TBOJHON TPyOKOM W HAJIEHbTE Ha
KOHYMK TpyOKku emie oaHy mpoOupky. [lomoxautre HekoTOopoe Bpems, YTOOBI
npoOMpKa  3aloJHWIACH  BBLACIAIONIMMCS  ra3oM. YTO  MPOHUCXOAMT  TpH
B3aMMO/JICHCTBUU IIMHKA C COJSHOM KHCIIOTON? CocTaBbTE€ ypaBHEHUE DPEAKIUHU U
PacCMOTPHUTE €€ C TOUKH 3PEHMS POLECCOB OKUCIEHUSA-BOCCTAHOBIICHHUS.

CHuMuTe poOUpKy € BOJAOPOIOM U, HE NIEPEBOpauMBas ee, MOJHECUTE K ropsIien
crupToBKe. Eciin BOJOPO B3pBIBAETCS C TIIYXUM XJIOIIKOM, TO OH YHCTBIN, a €CJIH C
«JIAIOUIMMY» 3BYKOM, 3HA4YHUT, BOAOPOJ COOpaH B CMECH C BO3IYyXOM («rpeMyduii
rasy).

Omnbit 2. [TosiyueHue, cobrMpaHue ¥ pacno3HaBaHUE KUCIOPOAa

Cobepute npubOp M MPOBEPHTE €r0 Ha IePMETUYHOCTh. B mpoOHUpKY HACHINIBTE
MIpUMEPHO Ha Y4 ee oObema nepmanranara kanusa KMnOs 1 y oTBepcTrs npoOUpKH
MOJIOKUTE PHIXJIBIH KOMOUYEK BaThl. 3aKpoiiTe MpOoOMPKY MPOOKOW € ra300TBOJHOMN
TpyOKOW. YKpenuTe npoOHpKY B JIalKe IITaTUBA TaK, YTOOBI KOHEL T'a300TBOJHOM
TPpYyOKHM JOXOJWJ TTOYTH JI0 THA COCYAa, B KOTOPOM OyaeT coouparhes kuciaopod. Uto
MPOUCXOMUT NPHU HArpEeBaHUM MepMaHraHara kanua? CocTaBbTe ypaBHEHHE Peakluu
Y PaCCMOTpUTE €€ C TOUKH 3PEHUS NIPOLIECCOB OKHUCIEHUA-BOCCTaHOBIIeHU. Hannune
KHCJIOpOJIa B COCY/I€ MTPOBEPHTE TICIOUICH TyYHHKOMN. 3aUIINTE CBOU HAOJIIOIEHUSI.

Omngit 3. Tlonyuenue, cobupanue U pacrno3HaBaHue okcuaa yriepoqaa (IV)

B npo6upky momecTuTe HECKOIBKO KYCOUKOB MeJia WJIM MpaMopa U mpuiiente 1—2
MJI pa30aBlIEHHOW COJITHOM KHCIOTBIL. BBICTpO 3akpoiiTe MpoOHpPKY IPOOKOH ¢
ra3o0TBOJIHON TpyOkoii. KoHery TpyOku omycTuTe B ApYyryr0 MpoOUpKY, B KOTOPOU
HaXOIUTCSA 2—3 MJI U3BECTKOBOI BOJEIL.

Heckonbko MUHYT HaOMIOJalTe, KaK Yepe3 U3BECTKOBYIO BOY MPOXOAST My3bIPbKU
raza. Yto NOpoOMCXOAMUT IIpM B3aUMOJCHCTBUM Mejla WJIM MpaMmopa C COJISTHOU
kucioToil? CocTaBbTE YpPaBHEHHME pPEAKIMM U PAcCMOTpUTE €€ B CBETE TEOpUHU
AIEKTPOTUTUUYECKOMN TUCCOLUALINU.

[To xoxy pa®OThI 3a1I0JIHUTE TAOJIUILY U C/AETIAWTE BHIBOBI.

KonTposbHbIE BOIIPOCHI.

Pewmre 3agaun.

1. Kakyro maccy umeer Kuciaopos oobEmMom 7 1?

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

3. Uemy paBHa MoJIsipHas Macca rasa, 1 J1 kotoporo umeer maccy 1,25 r?
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JIABOPATOPHAS PABOTA Nel3

HasBanue pabGorbi: CpaBHEHHE CBOMCTB TMPOCTBIX BELIECTB, OKCUIOB U
TUIPOKCUIOB AneMeHTOB 11 mepuona.

esu padoTbI
1. M3yuuTh CBOMCTBA OKCHIOB U THAPOKCUIOB AemeHToB III mepuona.

2. 3akpenuTh 3HAHMS O MEPUOJINYECKU U3MEHSIOIIUXCS CBOMCTBAX 371eMeHTOB B [1C,
AKCIEPUMEHTAIIBHO N3YYMB XUMUYECKHE CBOMCTBA MPOCTHIX BEMIECTB TPETHETO
MEPHUOJIA U UX COCAUHCHUM.

3. Hammcath ypaBHEHHUS BHITTOTHECHHBIX PEAKITUH.

PeakTuBbl: ATIOMUHUEBAs CTPYXKKA, COJSTHAsl KUCJIOTA, CEpHAsi KUCIOTA, a30THAs
KHUCJI0Ta, TUApOKCU HaTpus, cyinbdar xkeneza (II), xmopuna xeneza (III), mutpar
CBHHIIA, [IUHK.

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

Pesyabrarel:

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

npeomemmnuwte: 11P6 02, T1P6 04, ITP6 05, ITP6 06, ITP6 08.

3HAHMSI: CBOMCTBA METAUIOB, HEMETAJUIOB M X COECTMHEHMUIA,

- IOHATHE aM(POTEPHOCTH COEAMHEHUM, 00pPa30BAHHBIX MEPEXOTHBIMHU METAIJIAMHU.

YMeHMSI: BBIMOJHATH SKCIIEPUMEHT 10 MOJYYECHHUIO M Paclo3HaBaHUIO aM(pOTEPHBIX
COCMHECHUN

- COCTaBJISITh YPAaBHCHUSI XUMHUYECKUX PEaKIMH, XapaKTEPHBIX MJII METaJLJIOB,
HEMETAIIJIOB U UX COCTMHEHMIN

Xoa padorbi:

OmnplT 1. OTHOIIIEHNE IPOCTBIX BEIIECTB K BOJIE.

B tpu npobupku Hamelte 2mMil BOJbI, B IEPBYIO MOMECTUTE HEOOJBIION KyCOYEK
HATpHs, MPEABAPUTEIILHO OCYIIMB €r0 OT KepocwHa (PHIbTPOBAIBHOM Oymaroi, BO
BTOPYIO — T'paHyJly aMaJbIHPOBAaHHOTO aFOMHUHUS, B TpeThio — cepy. JloOaBbTe B
KaxIyro mpobupky 1 kammo pactBopa denondranenHa. OTMETbTE MPOUCXOISIINE
m3MeHeHns. CaenaiTe BbIBOJ O CBOMCTBAX MPOCTHIX BEIIECTB M HUX COECIMHEHUMU.
3anummTe ypaBHEHUS pEAKLIUM.

OnpiT 2. OTHOIIIEHNE OKCUIOB MarHus, aAIFOMUHUS U KPEMHHUS K KUCIOTaM.

B nepByro npoOupKy MOMECTUTE HEMHOTO MOPOIIKa OKCHAA MarHus, BO BTOPYIO -
HEMHOT'O TOPOIIKAa OKCHJA aJIOMHUHHS, B TPETHIO — OKCHAA KpeMHUsA. B kaxmyro
poOupky no6aBeTe 1 MJ1 cepHON KUCIOTHL. OTMEThTE MPOUCXOAAIUe u3MeHeHus. B
Kakoil mpoOupke u3MeHeHuid He mpoucxoautr? OObSICHUTE, MoueMy. 3anulInTe
YPaBHEHHUSI pEaKIUH.

OmnpiT 3. OTHOIIEHNE TUIPOKCHUJIOB K KMCJIOTaM U IIeJI0YaM.

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

pacTBOpa XJOpHUIa MarHus, 100aBbTE MO KallIIM PAacTBOP THAPOKCHAA HATPHUS IO

obpazoBanms ocagka Mg(OH),d. [Tomy4yeHHBIN OCaTOK pa3fenuTe B ABE MPOOUPKHU.

B onHy mpoOupky ¢ ocaakom A00aBbTE€ PacTBOP CEPHOM KUCIOTHI, B APYTYHO —

pactBOp ruApokcuaa Hatpusi. OTMETHTE MPOUCXOIAIINE U3MEHEHUA. 3AlUIINTE BCE
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BO3MOXKHbIE ypaBHEHMsS peakuuid. CrenaiiTe BbIBOJI O CBOWCTBAX MarHusi U €ro
COE€IMHEHUM.
* [lonyuenue u ceolicmea 2uOpoOKCUOa artOMUHU.

B npoGupky nmomectute 1 mit pactBopa cyibdaTa aqToMUHUS, J00aBbTE MO KarlisiM
pacTBOp THAPOKCHIA HATpus 10 oOpasoBanms ocagka Al(OH)sd. ITomydeHHsiid
0CaJIOK pa3fieNuTe B JABe MpoOupku. B oaHy mpobupky ¢ ocagkoMm n100aBbTE pacTBOP
CEpHONl KHUCIOTBI, B JPYIryl0 — pacTBOp TuApokcuaa HaTpus. OTMeTbTe
MPOUCXOJAIIe U3MEHEeHUs. [Ipu B3aWMMOAENCTBUM THUAPOKCUIA QIIOMUHHUS C
BOJAHBIMU pacTBOpaMM Iesoyell oOpa3yroTcs TuapokcoamomMuHatel NaAlOs.
3anumuTe BCE BO3MOXKHBIE ypaBHEHHUs peakiuii. CrenaiiTe BBIBOJ O CBOWCTBax
TIOMUHUSA U €T0 COCTMHEHUM.

Omnpit 4. CpaBHEHHE CUJIbI KMCIIOT yieMeHToB 11 nepuosa

B 2 mpoOupku momectutre mo 1 M KOHIIEHTPUPOBAHHOTO pPAcTBOpa CHIIMKATa
HATpHs U MpUieTe B oAHY npodbupky 1 mi pactBopa opTodocdopHOil KUCTOTHI, B
Ipyrytro — 1 MJ pacTBopa cepHO#l KUCIOTHI. 3amuinute HaOmoneHus. Hanummre
YpaBHEHHE PEaKIINM, CACIalNTe BHIBOJ O CHUJIC HEMETAINIMUECKUX CBOMCTB Y KPEMHHUS,
dbocdopa, cepsl 1 0 cuie KUCIOT, 00pa30BaHHBIX JAaHHBIMU HEMETAJIJIAMU.

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

KonTposbHbIE BOIIPOCHI.

1. Kak u3MeHSI0TCS OCHOBHBIE CBOMCTBA OKCUJIOB U TUIAPOKCUAOB B Tiepuojie?

2. Kak u3MeHSI0TCS KHCIIOTHBIE CBOMCTBA OKCHIIOB M TUAPOKCHIOB B TIEPHOC?

3. Uepes Kakue COeTUHEHUS OCYIIECTBISIETCS MEPEXO]l OT OCHOBHBIX COEUHEHUN K

KUCJIOTHBIM?
4. C moMoIIbI0 KaKUX BEIIECTB MOXKHO JOKa3aTh MPUHAJUICKHOCTh THIAPOKCHUIA K
OCHOBAHHUSIM UJIU KHCIIOTaM?

JIABOPATOPHASA PABOTA Nel4
Haszsanue padorsi: Koppo3us METaIIIOB 1 METOBI 3AILMUTHI
esiu padoThbI
1. TloBTopUTh W  3aKpPENHUTh  CYINIHOCTh  MPOIECCOB  XHUMHYECKOWM |
ANEKTPOXUMHUYECKON KOPPO3UU METAJIOB;

2. UccnenoBaTh BIHMSHUS TPUPOABI METaUla, CPEeIbl M BHEIIHWX YCIOBUW Ha
MPOLIECCHl KOPPO3UU METAIIOB;

3. O3HAKOMHUTHCSI C OCHOBHBIMH METOJIaMU aHTUKOPPO3HMOHHOM 3aIUTHI.

PeaxktuBbl: Zn (rpanynsi), Cu (ToHKas mpoBosioka 0e3 m3omsun), H.SO4 (10%),
HCI (pa36.), pactBopsl CuSO,4, NaCl, K;[Fe(CN)s] (kpachas kpoBsiHas coib), Fe
(Menkue CTPYXKKA WM OUMINEHHAs MeJKas TPOBOJIOKA B KyCOYKax), CTaJIbHbBIC
MJTACTUHKH.

Oo6opynoBanue: Haxxnaunas Oymara (711 3a4MCTKH), IIUIIBI TUTEIbHBIC, CIIMYKH,
JiepKaTenb g MPOOUPOK, MTATHB C MPOOWPKAMHU, CTEKIISTHHAs BOPOHKA, METHBIN
COCTMHUTEIILHBIN TIPOBOTHUK, CAHUTApHAS CKIISTHKA

Pesyabrarsl:

memanpeomemnsie: MPII 02, MPII 03, MPIT 05, MPIT 13, MPII 17, MPP 01,
MPK 03, MPK 06.
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npeomemmnwie: 11P6 02, I1P6 04, TTP6 05, TTP6 06, ITP6 08.

3HAHMS: CYIIHOCTbh MPOLIECCOB XUMUYECKOHN U AIEKTPOXUMUYECKONW KOPPO3UH;

- OCHOBHBIE METO/Ibl aHTUKOPPO3HUOHHOW 3aIIUTHI.

YMEHMSI: Pa3InyaTh BU/IbI 3AIIUTHBIX TOKPBITUI

- 3aMACBIBATh CXEMbI aHOJHOTO M KaTOJHOTO MPOLECCOB

Xoxa pabdoThI:

OmneiT 1. XumMuyeckas ¥ 3IeKTPOXUMUYECKAs KOPPO3Us IUHKA.

B npobupky ¢ 10 kamisiMu pacTBOpa CEpHOM KUCIOTHI ONMYCTUTE TPAHYIY LIMHKA.
OtmeTbTe 00pa3oBaHUE MY3BIPHKOB Tra3a Ha MOBEPXHOCTH TpaHyibl. Hamummre
yYpaBHEHHE pEaKIMU B3aUMOJICHCTBUS IIMHKA C KUCIOTOM. B Ty Xe mnpoOupky
OIyCTUTE MEIHYIO MPOBOJIOKY M KOCHUTECH €0 IpaHyJbl [UHKA. UTO M3MEHUIIOCH?
Kakyro ¢yHKIMIO BRIMONHSIET MeAHas mpoBoioka? Hammcarh cxembl aHOJHOTO U
KAaTOJHOT'O MPOLIECCOB IIPH €ro padoTe.

OnbIT 2. @aKTOPHI, BAUAIOIINE HA CKOPOCTh KOPPO3UHU

2.1. BiusiHue KOHLIEHTpAIMU OKUCIIUTENSA HA CKOPOCTh KOPPO3HH.

B npobupky ¢ 5 xamsiMu cepHOM KUCIOTHI 100aBbTe 5 Kareiab BOJbL, T.€. pa30aBbTe
pactBop B ABa paza. [Iponenaiite onbIT, aHaIOrM4HblA onbITy 1. Crnenalte BBIBOI O
BJIMSIHUM KOHIIEHTpaIuu H™ -MOHOB Ha CKOPOCTh KOPPO3UH.

2.2. BnusitHue Ha KOPpO3UI0 IPUPO/IbI 3aUTHOTO MOKPBITHS.

JIBe mpoOupKu HaMOMHUTE Ha 1/2 ux oObeMa AUCTHILTUPOBAHHOU BomOM. [lo6aBbTe
B KOKIYIO U3 HUX M0 2—-3 KalM CEpHOM KHUCIOTBI M MO 2-3 KalM pacTBopa
rekcarmanodeppara (III) xamus Ks[Fe(CN)s]. On sBisercs KadeCTBEHHBIM
peakTHBOM Ha HOHBI Fe?*, ¢ KOTOphIMM 00pa3yeT CHHEE OKpalMBaHUE (TypHOyJIEBa
CUHb). B oHYy MpoOUpPKY OIMYCTUTE KEIE3HYIO MOJOCKY, B KOTOPOU 3a)kaTa TpaHyJja
LIMHKA, a B APYTYIO — KEJIE3HYIO MOJIOCKY, B KOTOPOM 3akaTa rpaHyJjia onosa. [lepsas
MpoOUpKa UMUTHPYET KOPPO3UIO OLIMHKOBAHHOIO )KeJie3a, a BTOpast — JYKEHOTO, T.€.
MOKPBITOTO 0JI0BOM. OTMEThTE, B KAKOW MPOOUPKE MOSBISETCS CUHEE OKpAIlIMBaHHE.
CocTtaBpTe CX€MBl AHOJHBIX M KaTOJIHBIX THporeccoB. OObACHUTE, Kakoe U3
MOKPBITUN SIBISIETCSI KATOJHBIM, a KAaKO€ — aHOJIHbIM. Kakoe u3 HUX U MoYeMy
3AIIMIIAET JKEJIE30 OT KOPPO3UH, a KAKOE HE 3aIUIIaeT?

OmnbIT 3. MeTo/Ibl 3alUTHL OT KOPPO3UHU

3.1. 3ammTa MeTamia OT KOPPO3UHU € MOMOUIBIO IPOTEKTOPA.

B nBe mpoOupku c pa3daBiIeHHBIM PACTBOPOM YKCYCHOM KHCIOTHI MpUOaBHTE
HECKOJIbKO Kamenb pacTBopa Hoauaa Kamvsa. B oaHy M3 HHUX OITyCTUTE MOJOCKY
CBUHIIA, a B IPYTYIO — MOJIOCKY CBUHIIA C 3aKaTOW B HEW rpanyyion nuHka. OTMeThTE,
B Kakoll MpoOMpKe paHblle MOSBISETCS MalopacTBOpUMOE coeauHeHnue Pbly,
OOBACHUTE TIPUYMHY €ro TMOsBJIEHUs B pacTBope. Hamummre ypaBHeHuUe
B3aMMOJICMCTBUSI CBUHIIA C YKCYCHOM KHUCJIOTOW, HAPUCYUTE CXEMY KOPPO3HMOHHOTO
raJIbBAHUYECKOTO MHUKpO3JIeMEeHTa. HamuimmTte cXeMbl aHOJHOTO W KaTOJHOIO
MIPOIECCOB. YKAXUTE, KaKyl0 POJib BBIMOJHAET IMpHKaTasi K CBUHILY T'paHyJja IUHKA B
IIPOLIECCE KOPPO3UH CBUHIIA.

3.2. 3ammTa MeTamia OT KOppO3UH XUMHUYECKUM MaCCUBHUPOBAHUEM.

OuuncrtuTe JBE CTalbHBIC MJIACTUHKU HaXJayHOU Oymaroil u OfHy U3 HUX Harpeure
70 TIOSIBJICHHUSI CJIEIOB «IOOEKanocTu» (T.€., CIEI0B OKCHJIHOW IUICHKH). 3aTeM
HaHecute o kamuie pactBopa CuSO4 Ha o0a oOpasna. HaGmomaiite. [lo ckopocTu
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MOSIBJICHHUS TEMHOTO ISITHa Ha oOpa3lax OLEHUTE 3alUTHbIE CBOWCTBA OKCHUIHOU
nieHKU. COCTaBbTE YPABHEHUS MPOUCXOISIINX PEAKIUN
[To xoxy paboThI 3aNI0JIHUTE TAOJIMILY U CACIIANTE BHIBOBI.
KoHTpoJIbHBIE BONPOCHI.
1. TlpuBeauTte npuMepsl ra30BOM KOPPO3UU METAILIOB.
2. Kakoii Meramn paspymiaercss 0OpH  IJNEKTPOXUMHUYECKOM  KOppO3Ud B
MukporainbaHomnape: Fe unu Mg, Fe nunu Cd, Fe wnu Ni?
3. Kakue mporecchl MNPOUCXOAST TPU TOBPEKICHUU TOBEPXHOCTHOTO CIIOS
HUKEJMPOBAHHOIO XKeJie3a?
4. Kaxkoe xene30 Ha3bIBaeTCs JTYKEHBIM, a KAKOE€ OLUHKOBAHHBIM?

JIABOPATOPHAS PABOTA Nel5

Ha3Banue pa6orsi: [IpoBenenue peakiuii mo oOHapyXEHUIO YIepoa U BOAOpoa
B OPTraHUYECKUX BEIIECTBAX

esu padoTbl
1. IlpoBecTn peakiuu, MOJITBEPXKIAIONIME HAIMYMUE YIJepoJa U BOJOpoAa B

OpraHUYECKUX BEIECTBAX.
2. Hammcatb ypaBHEHUs BBITIOJIHEHHBIX PEAKIIHIA.

PeakTuBbl: CaxapHblii ecok, xyied, okcua meau (I1), n3BectkoBast Boga, napaduH,
MEIHBIN KyITOpOC.

Oo6opynoBanue: IllTatuB ¢ npodbupkaMu, JOKeUKa JJIs1 COKUTAHUS BEIIECTBA, CyX0e
roproyee, Ciuyku, acoecToBasi ceTka.

Pesyabrarsl:

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

npeomemmnuwte: 11P6 02, TTPG 04, ITP6 05, ITP6 06, ITP6 08.

3HAHMSI: COCTaB MOJIEKYJI OPraHUYECKUX BEIIECTB

YMEHHUS: TPOBOJUTH JaOOPATOPHBIM OKCIEPUMEHT IO OIpPEACIICHUI0 COCTaBa
OpraHUYECKUX BEILECTB

Xoxa padoTsi:

Omngit 1. OnpeneneHue yriaepoaa npoOoi Ha 0OYIIMBaHUE U HA BBIICJICHUE KOTIOTH
[IPU TOPEHUH.

Ha noxxeuky jyuisi COKMTaHusl BELIECTBA IMOJOXKHUTE KyCOuek Xxjieba M HarpeuTe Haj
mmaMeHeM. OOyTuBIIIasICs Macca YepHOTo xjieda — yriiepo.

Ha nmoxeuky 1jisi Co)KUTaHMsI BEIIECTBA IMOJIOKUTE Kycodek mapaduHa, BHECUTE B
mamMsi. Konots, BeIICISIONIASACS MPU TOPEHUHN — YIIIEPOI. 3alUIITUTE HAOII0ICHHUS.

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

[IpuroToBETE CMECHh M3 XOPOIIO PACTEPTOrO caxapa M MOPOIIKOOOPa3HOTO OKCHA
menu (II), B3sitoro B m30biTKe. [lomectuTe cmech B mpobupky cioem 0,5 cm. Y
OTBEPCTUSI TTPOOUPKU TMOMECTUTE PBHIXJIbIA KOMOYEK BaThl C HAHECEHHBIM HAa HETO
0e3BogHbIM cynb(atrom Meau. BceraBeTe B MpoOHMpKYy MpOOKYy € Ta300TBOIHOMN
TpyOKOI, KOHEI] KOTOPOW OMyCTHTE B JPYryl0 MPOOMPKY C H3BECTKOBOW BOJOM
(5wmn). Ilpubop ykpemnurte B mTaTUBE, U MOJIOTpelTe cMech B mpodupke. Korma BbI
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MPUACTE K 3aKIIOYEHUI0, YTO PEAKIUS 3aKOHYIIACH, BRIHBTE M3 W3BECTKOBOW BOJIBI
KOHEIl ra300TBOIHOM TPYyOKH U MOCIIE 3TOr0 MPEKPATUTE HATrPEBAHHUE.

JlaiiTe mpuOOpy OCTHITh, MOCIE YEro pazdepuTe €ro U pPacCMOTPUTE PE3yJbTaThI
peakiMi, OTMETHB, MPOM3OILIM JIW M3MEHEHMs] C caxapoM, OKCHUJIOM MEIHU U C
U3BECTKOBOM BOJI0M? OnuimmuTe U 00bSICHUTE MPUUYUHY ATUX U3MeHeHul. CocTaBbTe
ypaBHeHUs peakuuu. CrenaiTe BbIBO/, CBUAECTEICTBYIOT JIU MPOILIEIIINE PEAKIIUU O
TOM, YTO B COCTAB caxapa BXOJIAT yIIepo] U BOJAOPO]I U TIOUEMY.

[To xomy pabOThI 3aMOJIHUTE TAOJHITY U CAETIATe BHIBOJIBI.

KoHuTposibHbIe BONPOCHI.
Pemmre 3apaun.
5. Haiitm monekynsapuyo (Gopmyiny BemecTBa, comepxkarniero 81,8% yriepona u
18,2% Bogopona. OTHOCUTENbHAS TUIOTHOCTD BEIIECTBA MO a30Ty paBHa 1,57.
6. Haiitu MonekynsipHyio (GopMyiny MNpeaeabHOTO YIIEBOAOPOAA, MaccoBas OIS
yrmepoaa B kotopom 83,3%.

JIABOPATOPHAS PABOTA Nel6

Ha3Banme padorbl: Pacno3HaBaHu€e M1acTMAacC U BOJIOKOH

esu padoTbI
1. M3y4nTh CBOMCTBA TUIACTMACC U BOJIOKOH.

2. 3Has CBOMCTBA, MPOBECTH PACTIO3HABAHME IACTMACC U BOJIOKOH.

PeaktuBbl: HaGopsl miactMacc ¥ BOJIOKOH, all€TOH, KOHIIEHTPUPOBAHHBIE CEpHAs
KHCJI0Ta M a30THas KUCJIOTA.

Oo6opynoBanue: [lltaTuB ¢ MpoOMpKaMu, JIOKEUKA JIJIs1 CKUTAHUS BEIIECTBA, CyX0e
roproyee, CIMYku, acoecToBas ceTka.

Pe3yabrarsl:

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

npeomemmnuwte: 11P6 02, T1PG 04, ITP6 05, ITP6 06, ITPG 08.

3HAHMSI: COCTaB M CBOMCTBA IIACTMACC M BOJIOKOH

YMEHHMSsI: TIPOBOIUTH JA00PATOPHBIN AKCIICPUMEHT I10 PACIlO3HABAHUIO IIACTMACC U
BOJIOKOH

Xoxa padoTsi:

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

OmngiT 1. Pacnio3HaBaHue miaacTMace.

Ncnonw3ys Tabnuily, MOBTOPUTE CBOMCTBA MOJMATHIICHA U TTOJIUCTUPOJIA. 3alUIITUTE
YpaBHEHUS PEaKINil MOJTyYEHHUS ITUX MTOJTUMEPOB.

Pacnio3znanite 3tM muactmaccel. Pacrno3HaBanue 1miacTMacce CIEAYET HayaTh C
BHEIITHETO OCMOTpa, a 3aTeM IIepeuTH K HCCICAOBAHUIO WX OTHOIIECHUS K
HArpeBAHUIO W TOpPeHHI0. [I0TOM HCHBITHIBAIOT JIEMCTBHE HA HUX PACTBOPHUTEIIEH.
VYKaxute XapakTepHble MPU3HAKHU TTOJTUATHIICHA U TIOJIMCTHUPOJIA.

OnpiT 2. Pacnio3HaBaHME BOJIOKOH.

Hcnonp3ys Tabnuily, MOBTOPUTE CBOMCTBA BOJOKOH. BaM naHbI XJIOMOK, BUCKO3a U
mepcTb. Pacmo3naliTe 3TH BOJIOKHA. Pacmo3HaBaHWE BOJIOKOH HAQYMHAKOT C HX
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cxuranus. lIpy 3TOM IPOCHEKUBAIOT, C KAKOW CKOPOCTHIO MPOUCXOJHUT TOPEHHUE,
UCCIIENYIOT 3amax IMPOJYKTOB TOpPEHHUs. 3aTeM MNPOBEPSAIOT ICWCTBUE HA BOJIOKHA
KUCJIOT W PACTBOPUTENICH. YKAKHUTE XapaKTEpPHbIC MPU3HAKU XJIONKA, BUCKO3bI U
IEPCTH.

[To xomy pa®oThI 3aMOJHUTE TAOIUILY U CACTANTE BHIBOIBI.

KoHTpoJibHBIE BONPOCHI.

JlaiiTe kiracCu(UKAIIMIO BOJIOKOH.
Jaiite knaccupuKauio miacTMacc.
YeM UCKYCCTBEHHBIE BOJIOKHA OTIUYAIOTCSI OT CUHTETUYECKUX?
YeM naxHyT OpH NOHKUTAHUU XJIOMYAaTOOYMaKHbIE HUTH?
Jlate omnpeneneHue MaKpOMOJEKYNbI, 3JEMEHTAPHOTO 3BE€HA M CTENEHHU
nonuMepu3anuu. Kak BIMsieT BeJIMYMHA MOJIEKYJSIDHOM MacChl Ha CBOWCTBA
BBICOKOMOJIEKYJISIPHBIX COCAUHEHNN?
6. UeM peakiyuy MOJTMKOHICHCAIIUN OTIIMYAIOTCS OT pEaKIMKi MoJMMepr3aIin?

AR

JIABOPATOPHASA PABOTA Nel/

Ha3zBanue padorsi: VccienqoBanrue CBOMCTB CIIUPTOB U aJIbJIETUI0B

Hean padoTbi
1. V3yuuth Gpu3nuecKue CBOMNCTBA ATHIOBOTO CIIUPTA U TIIUIEPUHA.

2. IlpoBecTn Ka4yeCTBEHHYIO PEAKIIMIO HA MHOTOATOMHBIE CITUPTHI.
3. TIpoBecTr KaueCTBEHHYIO PEAKIIMIO Ha aJIbICTU/IBI.
4. HanucaTh ypaBHEHHSI BBIIIOJTHEHHBIX PEAKIUH.

PeakTuBbI: DTUIIOBBIN CIUPT, CEpHAs KHUCIOTa, IIIUIEPUH, PAcTBOPHI cyibdara
meau (I1) u rugpokcuna Hatpus, popmanuH, HUTpaT cepedpa (2% pacTBop), aMMHUaK,
BOZA.

Oo6opynoBanue: IlltaruB c mpoOupkamu, MeaHash TOBOJIOKAa (CHUpalib), CyXOe
roprodee, ClimYKu, acOecToBas CeTKa.

Pesyabrarsl:

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

npeomemnuwte: 11P6 02, T1PG 04, ITP6 05, ITP6 06, ITP6 08.

3HAHMSI: CBOMCTBA CHUPTOB U aJIbJAETUIOB

YMeHHsI: COCTaBJIATh YpPaBHEHUS pEaKiMii, XapaKTEepHBIX Uil CHUPTOB U
aJbJCTUIOB.

Xoa padoTbi:

OmnbitT 1. ®U3MYECKHE CBOKWCTBA 3TUJIOBOIO CIMPTA U TJIMIEPUHA.

Hanelite B oHYy mpoOMpPKY HEMHOI'O STUJIOBOTO CIHUPTA, a B JAPYTYH0 HEMHOTO
riviepuHa (oOpature BHMMaHHE Ha €ro Bs3KocTh). JloOaBpTe B 00€ mMpoOMpKU
HEMHOTO BOjbl. OOpaTUTe BHUMAaHHE HAa PAaCTBOPEHUE CHUPTOB B Boje. Omuimre
(u3MYecKue CBOMCTBA ATHJIOBOTO CIIUPTA U TIIHIICPUHA.

OnpiT 2. XMMUYECKHE CBOMCTBA ATUIOBOTO CIIUPTA.

2.1. OkucneHue CuupTa B albICTHIL.

Haneitte B mpoOupky 0,5MJ1 3THIIOBOTO CIIUPTa M MOTPY3UTE B HETO PACKAICHHYIO
MenHyl0 crnupaib. OOpathTe BHUMAaHUE Ha TOSBJICHHE 3amaxa albJeruja Hu
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BOCCTaHOBJIEHWE MeAu. ONbIT MOXKHO TOBTOPUTH HECKOJBKO pa3, oOmycKas
PACKaJICHHYI0 MEJHYIO IMPOBOJIOKY B CHUPT. 3anuiute HaOmroaeHus. Hamummre
ypaBHEHHUE PEAKIIMU TAHOJIA C OKCHJIOM MEIH.

2.2. IlomydyeHue IUITUI0BOrO 3dupa.

Haneiite B mpoOupKy 1M1 3TUIOBOTO CUPTA, 100aBbTE CTOJBKO K€ KOHI[. CEpHOI
kucnoTel. Crierka Harpeiite. OOpaTuTe BHHMaHHME Ha CHEHM(PUYECKUN 3amax
IUITHIIOBOTO 3dupa. Hamummure ypaBHEHHE peakIUU TMOMYyYEHHUS TUITHUIOBOIO
adupa U3 3TaHOIA.

OneiT 3. B3aumoseiictBue mwmieprHa ¢ rujapokcugoM Menu (II) — kayecTBeHHas
peaKIius Ha MHOTOATOMHBIE CIUPTHI.

B npobupky nomectute 2-3 kammu pactBopa cyiabdparta meau (II) m 4-5 kamens
pacTBopa rumapokcuaa Hatpus. OOpaTuTe BHUMaHUE Ha BBIMAICHUE TOJIyOOTO OcaKa
ruapokcuna meau (II).

JloGaBbTe B 3Ty MPOOUPKY PacTBOP IIIMIIEpUHA U THIATENIbHO mepemerniaiite. Uto
npouszonuio ¢ ocaakom? Kak H3MEHWIACh OKpacka pacTBopa? 3alMIluTe
HaOmogeHusi. Hamummre B CTpykTypHOHM  (opmMe  ypaBHEHHE  peakluu
B3aUMOJICUCTBUS TiMiepuHa ¢ TujapokcuaoM meau (II) m HazoBUTE mMONy4eHHOE
BEILECTBO.

OnpiT 4. KayecTBEHHbIE PEAKIIUU HA aJIbJICTUJIbI.

4.1. Peakius dopmanpaeruaa ¢ rugapokcuaom meau (11).

B npobupky momectuTe cHavana S5 kamenb (opMalivdHa, 3aTeM 2 Kamid pacTBOpa
cynbdara menu (1) u 5 kanens 10% pactBopa rugpokcuna Hatpusi. Cpazy HaUHHUTE
HarpeBatb, CJeAsS 3a IMOCIEAOBATECIbHBIMU HW3MEHEHUSIMU, TPOUCXOASAIIUMU B
npobupke ¢ ocaakoM. OOpa3yroluicss B KOHIIE PEaKlMH KPACHBIM OCaJ0K HUMEET
coctraB  CuyO. 3anumure HaOmoaeHus. Hanumumre ypaBHEHHE peakUuu
dbopmanpaeruaa c ruapokcugom meau (II).

4.2. Peakius «cepeOpsHOTO 3epKaiay.

[Ipn mpoBeneHUH OMBITAa CTPOTrO COOMIOAANTE MOCIEAOBATEIIBHOCTD OOABICHMUS
PEaKTUBOB.

B uucryto cyxyto mpoOupky nmomecture 2 kariau 2% pacTBopa HUTpaTa cepedpa u
B300MTaliTE, YTOOBI OH XOPOIIO CMOYHJI CTEHKH TpoOupKku. Jlo0aBbTe KaIlIio KOHII.
pactBopa amMmmuaka. Eciau mosButcs Oypblii HEMCUE3aOMUNA 0Ca/loK, H00aBbTe eIé
Karmio ammuaka. Ecin ocazok wcue3HeT cpasy, BTOPYIO Karullo He J00aBIsiiTe, a
BBeauTe 2 Kamn gopmanuHa. Ilocne 3toro, He B30anThIBas COAEPKUMOrO, CIIErKa
nojorpeiTe, He JOBOAS 10 KuneHus. HaOmromalite oOpa3oBaHMe Ha CTEHKax
npoOupku Onectsmiero cios cepedpa. Peaknust «cepeOpsiHOTO  3epkajiay -
XapakTepHasli peakius Ha aJbJeTu/bl. 3anuiuure HaOmojeHus. Hanwummre
YpaBHEHUE PEaKIIMU BOCCTAHOBJICHUS cepedpa popMaInHOM.

[To xoy paGoThI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.

OcytiecTBuTe NpeBpalieHus: (COCTaBbTe YpaBHEHUs coracHo cxeme). [loanuimre

Ha3zBanus BeuectB. CoHy, — CoHy — CoHsOH — CH3COH

JIABOPATOPHAS PABOTA Nel8
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Ha3Banmne padorsbi: VccrienoBanre cBOMCTB KAPOOHOBBIX KUCIIOT U UX COJEH

esu padoTbI
1. [IpoBecTH ONBITHI, TOATBEPKIAIOIIME CBONCTBA OPraHUYECKUX KHUCIOT (Ha

IpUMEPE YKCYCHOM KUCITOTHI).
2. CpaBHUTH CBOICTBA OPraHUYECKUX U HEOPTAHUUYECKUX KUCIIOT
3. Hanwucatb ypaBHEHUS BBIIIOJHEHHBIX PEAKIMI B MOJIEKYJIIPHOM U HOHHOM BUJIE.

PeaktuBbl: ComsiHas KuciaoTa, TUAPOKCHJ HATpHUs, YKCYCHas KHUCJIOTa, LHHK,
dbenondranens, TakMyc, KapOOHAT KaJbIHs, MBUIBHBIC CTPYKKH.

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

Pesyabrarsl:

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

npeomemmnuwte: 11P6 02, T1PG 04, ITP6 05, ITP6 06, ITP6 08.

3HAHMA: CBOMCTBA KApOOHOBBIX KUCIIOT U UX COJIEH

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

Xoxa pabdoThI:

Ilpumeuanue: ONBITBI C OPraHUYECKUMU U HEOPTAaHUYECKHUMHU KHCIOTaMH
MIPOBOAUM IapasuIeNIbHO.

Omnbit 1. CBOWCTBA YKCYCHOW KUCIIOTHI.

1.1. [lomecture B 2 mpoOUpPKH MO OJHOW TpaHyle IMHKAa U JA00aBHTE B MEPBYIO
MpOOUPKY 2 MJI YKCYCHOM KHCJIOTHI, BO BTOPYIO — 2 MJI COJISTHOM KHUCIOThl. OOpaTuTe
BHUMAHUE Ha TIOSBJICHHE MY3BIPHKOB Ta3a B o00eux mnpoOupkax. 3anuiluTe
HaOmoaeHus. Hanummre ypaBHEHHE peakIMM IUHKA C YKCYCHOM KHCJIOTOM M C
coiistHOM kucioToi. [loamummTe Ha3BaHUS BEIIECTB.

1.2. Tlomecture B 2 mpoOUpKH MO 2 MJI pacTBOpa Ienoud (THAPOKCUJ HATPHS),
n00aBbTe B KaXKIYH MNpoOUpKYy Karmo deHondTanenHa. BBenure B TEpBYIO
MPOOHPKY 2 MJT YKCYCHOU KHCIIOTBI, BO BTOPYIO — 2 MJI COJITHOM KUCIIOThI. OOpaTuTe
BHUMaHHE HAa W3MEHEHUE OKPACKHM B O0EUX MpoOHpKax. 3amuInuTe HAOIIOACHUS.
Hanummre ypaBHeHus npoBeAEHHBIX peakuuid. [loagnumunre Ha3BaHUS BELIECTB.

1.3. [TomecTtuTe B 2 mpoOUPKH HEMHOTO KapOOHATa KaJbIUs U 0OABHTE B MEPBYIO
mpoOUpPKY 2 MJI YKCYCHOM KHCJIOTHI, BO BTOPYIO — 2 MJI COJISHOH KHCJIOTHI.
BauMarenbHo npoHaOmomaiiTe 3a  MPOUCXOMSIIMM  MPOIECCOM.  3alMIIUTE
HaOmoieHus. Hanuimmre ypaBHEHUs BBITIOTHEHHBIX peakiuu. [loanummre Ha3BaHus
BEILECTB.

OnpIT 2. 'uapoau3 mMblia.

Conu cTeapruHOBOM KHUCJIOTHI U IIEJIOYHBIX METAJIJIOB MPEICTaBIISIIOT COOOM MbLIA.
Hccnenyem cBoicTBa MbLia.

2.1. Haneiite B mpoOupKy 2MJ JUCTHUIUIMPOBAHHOW BOJBI, 100aBbTE B HEE OJHY
CTPYXKYy MbIJa M Xopomo mnepememante. OOpatnuTe BHUMaHHUE HA TOSBJICHUE
MyTHOTO pacTBOpa. 3amumuTe HaOmoAeHus. Hamwumumre ypaBHEHWE peaKIuH
TUAPOJIM3a MbLIA.

2.2. K nonydueHHomy pacTBopy noOaBbTe 1-2 kammm QenondranenHa. Obpatute
BHUMAaHHE Ha OKpacKy pacTBopa. Kakyo cpeay UMeeT pacTBOP MbLIa.
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[To xomy paboThI 3aMOJIHUTE TAOJHITY U CIETIATE BHIBOJIBI.
KoHTpoJibHBIE BONPOCHI.

1. Kakas Beicias kapOOHOBAasi KUCJIOTa BXOJAUT B COCTaB Mbliia?

2. Ilouemy MBUIOM YMBIBAaThCSI HE PEKOMEHYETCS?

3. Uto mpencTaBisioT co00i CUHTETUYECKUE MOIOIITUE CPEICTBA?

JIABOPATOPHAS PABOTA Nel9
Ha3zBanmue padorsbl: VccienoBanue CBOMCTB MIKOKO3bI, Caxapo3bl, Kpaxmania
Hean padotsi
1. Jloka3aTh SKCHIEPUMEHTAILHO, YTO TIFOKO03a 00J1aaeT CBOMCTBAMHU
MHOTOATOMHOTO CIUPTA U AJIbIECTUAA.

2. HccnenoBaTh PU3NYECKUE CBOWCTBA CaXapo3bl.

3. HccnenoBaTh pacTBOPUMOCTH Kpaxmaiia B BOJIE, IPOBECTU KaU€CTBEHHYIO
pEeaKIuIo Ha Kpaxmadl.

4. HanucaTh ypaBHEHHUsI BBIIOJTHEHHBIX PEAKIUH.

PeaktuBbl: 10% pacTBOp INIOKO3BI, caxapo3a, KpaxMmall, pacTBOp THUIPOKCUIA
HaTpusi, pacTBop cyabdara meau (1), cepnas kuciora, Boja, oaHas Boja.

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

Pesyabrarsl:

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

npeomemmnsie: 11P6 02, TTP6 04, TTP6 05, TTP6 06, TTPG 08.

3HAHUSA: CBOMCTBA IIFOKO3bI, CAXAPO3bl U KpaxMaia

YMEHMsI: COCTaBJISITh YPABHEHUS PEAKIINH, XapaKTEPHBIX JJIS TJIOKO3bI, CaXapo3bl U
KpaxMalia.

Xoxa padoTsi:

OmnbiT 1. CBOWCTBA TIIIOKO3BI.

1.1. O6Hapy>k€HHE Y TJIFOKO3bI CBOMCTB MHOTOATOMHOIO CIIUPTA.

[TomecTuTe B mpoOUpPKy 4 Karui pacTBOpa MeIoun (TUIPOKCUIA HATPHUSA) U 2 KaTUTH
pactBopa cynbdara menu (I1). Berpsixaure conepkumoe mpoOUpKu 10 00pa3oBaHUS
ocanka. JloGaBbTe Karuio, TJIOKO3Bl M THIATENBHO Tmepemeriaiite. OOpatute
BHUMaHHE Ha 00pa3oBaHUE PacTBOpPA CUHETO I[BETA, YTO SIBJISCTCS XapaKTEPHBIM IS
MHOT0aTOMHBIX CIIUPTOB. 3amuiiuTe HaOmofeHus. Hanummre ypaBHEHUE peakiuu
rr0Ko3bI ¢ rusipokcusioM Meau (II). Iloanuiure Ha3BaHUs BEIIECTB.

1.2. OGHapykeHUE Y TIIOKO3bl CBOWCTB AJIbJICTUIIOB.

[TonydyeHHslii pacTBOp HarpeBaiiTe B MpOOUPKE O KUIEHUs, Ccleas 3a
MoCJeA0BaTEIbHBIMUA U3MEHEHUSMHU, TTPOUCXOIAIIUMHU ¢ ocaakoM. OOpa3yromuiics B
KOHIIE pEeaKIUU KpacHbIM ocanok umeeT coctaB CupO. JlaHHas peakuusi XxapakTepHa
JUISL  aNbJCTUIOB. 3amuimuTe HaOmrofeHus. Hamumure ypaBHEHHWE peaKIuH
BoccTaHoByieHUs ruapokcuaa meau (I1) rmroko3oit. [loanuinTe Ha3BaHUS BEIIECTB.

Omnpit 2. CBOWCTBA caxapo3bl.
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BHumaTenbHO paccMOTpUTE KpUCTAUIbl  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.

HaceimbTe B mpoOMpKy HEMHOTO Kpaxmania, 100aBbTe€ 2 MIJI XOJIOAHOW BOJBI U
xopoiio B30oaTaiTe. OOpaThTe BHHUMAaHHME, YTO KpaxMmajl HE pacTBOpSETCS B
X0JI0OHOM Boze. Hanelite B YuCTyr0 NpOOUPKY 5 MJI BOJBI M HArpelTe 10 KUIICHHS.
Brneiite B mpoOHpKy C KHUIIATKOM COAEpXKHMOE TMepBoi mnpoOupku. OOpatute
BHMUMaHWE Ha oOpa3oBaHME BS3KOTO pacTBopa — Kiekcrepa. Onummre
PacTBOPUMOCTb KpaxMmaja B XOJIOJHOU U ropsyeil BOJe€.

3.2. KayecTBeHHAas peakiys Ha Kpaxmal.

B nipoOupky ¢ oxJIaxIEHHBIM KJIEUCTEPOM JT00ABHTE KAIUIKO CHIIBHO pa30aBiIeHHOM
HonHoi Boapl. OOpaTUTe BHMMAaHHE Ha M3MEHEHHE OKPAcKU pacTBOpaA. YKakHUTE
XapaKTEepHbIN MPU3HAK KAYECTBEHHOHN peakliy Ha KpaxMal.

[To xoty pabOTHI 3a0IHUTE TAOIUIY U CAETANTE BBIBOBI.

KoHTposbHBbIE BOIIPOCHI.

OcymiecTBuTe MpeBpalleHus (COCTaBbTE ypaBHEHUs coracHO cxeme). [lonmummre
Ha3BaHUA BelecTB. POPMYIIbI BEIIECTB B YPAaBHEHUSX MPEACTABUTh B MOJIEKYJIIPHOM
U CTPYKTYPHOM BUJIE.

CeH1206 — C,Hs0OH — CH3COOH — CH3COOC;Hs

JIABOPATOPHAS PABOTA Ne20

Ha3zBanue pa6orsi: ccienoBanue CBOMCTB OEIKOB

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

PEaKTUBOB.

3. TIpoBectu 1IBETHBIE pEAKIIUU HA OCIKH.

PeakTuBbl: PacTBOp KypuHoro Genka, cynbdar meau (1), ruapokcun HaTpusi, KOHII.
CepHas KUCJIO0Ta U a30THAsl KUCJIOTA.

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.

npeomemnwte: 11P6 02, TIPG 04, ITP6 05, ITP6 06, ITP6 08.

3HAHMSI: CBOMCTBA U CTPOEHUE OEIIKOB

YMEHHUS: IPOBOJIUTHh KAUECTBEHHBIC PEAKIINK HA OCIKH.

Xoxa pa6oTbi:

OmnepiT 1. PacTBOpeHre GEIKOB.

[TpurotoBeTe pactBop Oenka. st 3TOTO pazdeiite KypuHOE SHUI0 M aKKypaTHO
OTJeINTe OCJOK OT JKeITKAa. beaok momecTuTe B XMMHUYECKMH CTakaH, M 3ajiehTe
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XOJIOIHOM BOJIOM, pa3MeElIMBas CTEKISIHHOW Nalo4ykoi. OxapakTepu3yiTe BHI
pacTBOpa IMYHOTO OeJKa.

Omnpit 2. Jlenarypaiiusi 6€JIKOB.

2.1. B nmpoOupky HamelTe 2 MJI pacTBopa SMYHOTrO Oeilka U 100aBbTE HEMHOIO
pactBopa cynbdarta meau (II). ObpaTture BHUMaHKe Ha JieHaTypaluio Oenka. B uém
OHa MposBIsieTCA? YKaKUTE MPUUUHY JCHATYpaIlUU.

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

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

OmnbiT 3. I[BEeTHBIE peakii Ha OCJIKHU.

3.1. buyperoBas peakuusi.

Haneiire B nmpoOupky 2 mu1 pactBopa Oenka, no6aBbTe 1 Mi1 pacTBopa cyib(ara
meau (II) u 2 mu rugpokcua HaTpusi, Xopouio B30onTaiite. OOpaTuTe BHUMaHUE Ha
U3MEHEHUE OKpacKd pacTBOpa. YKaKWUTE XapaKTepHbIA TMpU3HAK OUypeTOBOU
peakuuu. Kakue QyHKIMOHaIbHBIE TPYIIBI MOJIEKYJbl O€lika HWIpaloT pojib B
U3MEHEHUU OKPACKHU?

3.2. KcaHTONpOTENHOBAsI PEAKITUSI.

Haneiite B mpoOupky 2 mi1 pactBopa Oenka mpuiieite 1 Mil KOHI. a30THOM KHUCIIOTHI
u HarpeiTe cMmech. OOpaTuTe BHUMAaHHE HAa U3MEHEHHE OKPACKU OCajiKa. Y KaKHUTE
XapaKTEpHbIA MPHU3HAK KCAHTONPOTEMHOBOW peakuuu. Ha kakue (hyHKIMOHAIbHBIE
IPYIIIBI JAHHASI PEAKLUS SBISIETCS Ka4€CTBEHHOM ?

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

KonTposbHBIE BOIIPOCHI.
1. Kakwue cBsi3u y4yacTBYIOT B 00pa30BaHUU BTOPUYHOU CTPYKTYpbI Oesika?
2. Kakwue BemectBa 00pasyrorcs Mpu THIPOIN3e OeIKoB?
3. Kakue cBsi3u yuacTByIOT B 00pa30BaHUU MEPBUYHOMN CTPYKTYphI Oenka?
4. JlokaxuTe, 9TO OCIKHU SBIISIIOTCS MOJTUMEPAMH.
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HPUJIOKEHUSA

lpunoswcenue 1

Oo6o3navenue| lucnepcuas ¢gaza| Jlucnepcuas cpeaa Ha3Banue u npumep
r/r ["azoo00paznas ["azo00paznas HucnepcHas cuctema He oOpazyercs
KT Kunkas ["a3000paznas A»npo30s: TyMaHBbl, 001aka
T/T Teépnas ["a3o06paznas A»npo30i# (IIbUTH, IBIMBI), TOPOIIKU
'K ["a3000paznas Kunkas I"a30BBIC 5MYJIBCUU U [IEHBI
KK Kunkas Kunxas OMysbcuu: HePTh, KpeM, MOJIOKO
T/XK TBépnas Kunkas CycnieH3uu ¥ 30J14: Wi, B3BECh, acTa
I'/T ["a3o000paznas TBépnas [Topuctslie Tena
n KanunispHele CHCTEMBI: )KUIKOCTD B
XK/T Kunkas Teépnas
MOPUCTHIX TeJIaX, [PYHT, I0YBa
n . TBEpAbIE reTEpPOreHHbIE CUCTEMBbI: CIIJIABbI
T/T Teépnas Teépnas P p ’
OCTOH, KOMITO3UIIMOHHbBIE MAaTEPHAIIBI
IIpunooicenue 2
Taoauna 1 Pacno3HaBaHue miacrmace
IlnacTmacca Buemnue OTHolIEHNE K JleiicTrBue
NPU3HAKHA HATPEeBaHUIO, pacTBopuTesel
rOPeHMI0
[TonusTunex Msarkuid, [Ipn narpeBanum pasmsirdaercs |B arerone, 6eHzone,
MPO3payvHbIH, — MOYKHO BBITSHYTh HUTH. ['OpuUT | muxyiopaTane HE
31aCTUYHBIN, CUHUM IIJTAMEHEM. pacTBopsieTcs,
YKUPHBIA HA OIIYIIb. CTaHOBUTCS
PBIXJIBIM.
[HomuBuHMIXIOpUA | MSITKUMN. [Tpu |Ilpu narpeBanum pasmsryaetcs. |B amerone, Oenzosne
MMOHM>)KEHHOMN loputr HeGonpmIUM TUTAMEHEM, [HE pacTBOpsieTcsa. B
TeMIeparype o0Opa3yst d4epHBI IIapuk. BHe |AuxiopaTaHe
TBEpAbIMA M XpYIKUWA. |IiamMeHu racHeT. Ilpu ropenuum |HaOyxaer.
YYBCTBYETCS OCTPBI 3amax.
[Homuctupon Teepapii, xpynkuii, [Ipu HarpeBanuu pasmsryaercs, B aleToHe
MOYTH MPO3PAYHBIA.  |[JIETKO BBHITATUBAETCS B HUTH. Ha0yxaer.
PactBopsiercs B
OeH30/1€e, KCHIIOJIE,
JIUXJIOpITaHE.
[TomumeTtnnmera- | TBepaplid, [Ipn HarpeBanum pasmsargaercs. |B aleToHe
KpuJiat IIPO3payvHbIN. l'oput xenThIM ¢ cMHEW KaitMoli |HaOyxaer.
mIaMeHeM, C  xapakTepHbIM |PactBopsiercs B
MOTPECKUBAHUEM, OeHzone, au- H
pacrmpocTpaHnss crenuuaecKkuil | TeTpaxyiopITaHe.
3arax CJI0KHBIX d(UPOB.

35



http://ru.wikipedia.org/wiki/Туман
http://ru.wikipedia.org/wiki/Облака
http://ru.wikipedia.org/wiki/Пена
http://ru.wikipedia.org/wiki/Нефть
http://ru.wikipedia.org/wiki/Крем
http://ru.wikipedia.org/wiki/Молоко
http://ru.wikipedia.org/wiki/Ил
http://ru.wikipedia.org/wiki/Взвесь
http://ru.wikipedia.org/wiki/Паста
http://ru.wikipedia.org/wiki/Капилляр
http://ru.wikipedia.org/wiki/Грунт
http://ru.wikipedia.org/wiki/Почва
http://ru.wikipedia.org/wiki/Сплав
http://ru.wikipedia.org/wiki/Бетон
http://ru.wikipedia.org/wiki/Композиционный_материал

Tao6auna 2 PacnozHaBaHue BOJIOKOH

BoJjiokno C:kuranue HeiictBue HNO3 JleiicTBHE JleiicTBHE
H2S504 aneTroHa

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

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

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

paJbHBIA |IAPUK  YEPHOIO LIBETA, |KPACHBIN LBET.

HIEJIK KOTOPBIA  pacThpaercsa B
MTOPOLIOK.

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

HOE #okeHoi Oymaru. OcrtaroTcst [00pa3ys OecIBETHBINM |Ha0yxaeT U |pacTBOpsieTCs
CleJIbl. pacTBop pacTBOpsIeTCs

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

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

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

Ipunoowcenue 3

ILnoTHOCTDL M NMPOUEHTHOE COACPKAHUEC PACTBOPOB XJI0PpH/Ia HATPHUA.

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

MIpU TEMTIEpaType

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