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PEIIEH3USA

Ha METOJIMYECKHE PEKOMEH/IAlUHU 0 BBIMOJHEHUIO TaOOPATOPHBIX paboT Mo
o011e00pa3oBaTeNbHON TUCIUILIMHE «XUMUS» IS CIIEHUATIbHOCTH
TEXHOJOTUYECKOTO MPOQPUIIS
23.02.07 Texuuueckoe 06CITy:KMBaHUE ¥ PEMOHT JBUraTesIei, CHCTEM M arperaroB aBTOMOOHIIEH
paspabortannbie npenogaBareneM ['BIIOY «tOxHo-Ypanbckuii rocy1apcTBEHHBIHN
TexHu4YecKkui kosuex» Kpupomeeron B.B.

Hactosmue meroanueckue pEeKOMEHIAIMU COCTaBJICHBI B COOTBETCTBUH C
tpeboBanusimu  O®I'OC  CIIO mno cnemmansHoctu 23.02.07 Texnuueckoe
oOCITy’)kKMBaHUE ¥ PEMOHT JIBUTaTelIel, CUCTEM U arperaToB aBTOMOOUJICH U C y4eTOM
paboueil mporpammMoit 00111e00pa30BaTENbHON TUCITUTIITUHBI « XUMUSD.

B ocHoBe 0611e00pa3zoBaTeIbHON AUCIUIUIMHBI « XUMUSD» JICKHUT YCTAHOBKA Ha
dbopmupoBaHrue y 00y4aeMbIX IEIOCTHOTO MPEACTABICHUS] O MUPE U POJIU XMMHUU B
CO3JJaHUU COBPEMEHHOH €CTEeCTBEHHO-HAyYHOM KapTHHBI MHPa; (HOPMHPOBAHUE
HaBBIKOB UCCIIEA0BATENIbCKOM pabOThl, pa3BUTHE TTO3HABATEILHOTO HHTEPECA.

Hacrosimue meronuueckue pekoMmeHmanuu paccuutanbl Ha 40 yacoB. Ux
collepKaHUE  OMpeleyisieT  METalmpelIMETHbIe, TMPEIMETHbIE U  JHUYHOCTHBIC
pe3yNbTaThl, BKJIOYAET B ceOsl MepedeHb JIabopaTopHBIX paboT, TpeOOBaHMS K
BBITIOJTHEHUIO  OTYETOB M KPUTEPUU  OIICHUBAHHS, COJECpXKaHUEe  padoT,
PEKOMEHIyeMYIO JTUTEPaTypy.

[IpencraBieHHBIN IepeYeHb BKIIOYAET PaOOTHI, MOCBAIICHHBIE OCHOBAM XUMUU
IUCTIEPCHBIX ~ CHUCTEM, M3yYEHUIO OCHOBHBIX KJIACCOB HEOPraHWYECKHUX U
OpPraHUYECKUX BEIIECTB, BAKHEUIIUX XUMHYECKHX MPOIECCOB, a TaKkKe H3yYCHHUIO
TPy TPUPOAHBIX M CHHTETHYECKHUX MTOJTMMEPOB.

[IpencraBnennble 1a00OpaTOpHBIE PAOOTHI SABJISIOTCS OJHOW U3 (GOPM TEKYIIETO
KOHTPOJISI, TTO3BOJISIIOT 3aKPENUTh U TMPOBEPUTH OCHOBHBIE MOMEHTHI COJEP>KaHUS
oOyuenusi. Creqyer OTMETUTh NPO(ECCHOHATBHYIO HAIpPaBIEHHOCTh pPadoT,
CBSI3aHHYIO C TEXHUUYECKUM MpoduiieM oOydeHHUs.

MeTtoanueckre peKOMEHAAIMN 0 BBITIOJHEHUIO JJA00OPATOPHBIX padOT MOTYT
OBITh PEKOMEHIOBAHBI JJI1 U3y4eHUs 00111e00pa30BaTeIbHON TUCITUTIIIMHBI « X UMHUSH)
JUISL  cHenuaigbHOCTH — TexHojormyeckoro mnpoduns 23.02.07 Texaudeckoe
oOCITy’KMBaHUE M PEMOHT JIBUTATENEH, CUCTEM U arperartoB aBTOMOOMIIEH

K.T.H., JoueH T kadeapsl «Bomnoo TeeieHne 1 BO10-
cuabxenue» 10 xH0-YparbcKoro rocy1apcrBeHHONQ { /
YHUBEPCUTE T A 1oz Yaspux /1.B.
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1. HOACHUTEJIBHASA 3AIINCKA

Meroandeckue pPEeKOMEHAAIMM IO BBIMOJHEHUIO JIA0OPATOPHBIX pPadOT MO
00111e00pa3oBaTeNbHON AUCIUIUIMHE «XUMHUS» MpeAHa3HAYEHBI JIJIsi 00y4aronIuxcs
cenpasibHOocTH  23.02.07 TexHuueckoe o0OCITy)XKHMBaHHWE W PEMOHT JBUTATENEH,
CUCTEM M arperatoB aBTOMOOMJIEH TEXHOJIOTUYECKOT0 MPOuIIs..

JlabGopaTopHble 3aHATHUS SBISIOTCS BAXKHBIM 3JIEMEHTOM 00IIe00pa30BaTeIbHOM
TUCITUIUIMHBL. B miporiecce BBIMOMHEHUS JTa0OpaTOPHBIX paboT, oOydarommecs
CUCTEMATU3HUPYIOT M 3aKPEIUISIOT MOJTYYEHHBIC TEOPETHUYCCKUE 3HAHUS, PA3BHBAIOT
WHTEJUICKTyallbHbIE W MPOGECCHOHANBHBICE YMEHHs, (GOPMHUPYIOT DJIEMEHTHI
KOMITETCHIIUHA Oy IyIIHMX CIEIAaTUCTOB.

PaGoueit mporpammoii  0011€00pa30BATENbHON  TUCHUIUIMHBL  « XHUMUSD»
npexycMoTpeHo BeimosHeHne 20 mabopaTopHBIX padOT, KOTOphIE HAMpaBICHBI Ha
JTOCTI)KEHUE CICAYIOIINX HeJIe:

— dopmupoBaHue y oOy4Jaronmxcs MPAKTUYECKUX YMEHUH,
COBEPIIIEHCTBOBAHMS YK€ UMEIOIINUXCS 3HAHUM, YMEHUN U HABBIKOB;

— ¢dopmupoBaHue y OOydYarOIIMXCS YMEHUW OCYIIECTBIATh IOUCK U
UCIIONIb30BaHuEe HH(OpMauu, HeooXoaumoun g 3PGEKTUBHOTO BBITOJIHEHUS
podecCHOHANIBHBIX 3a/1a4, TPO()ECCHOHATBLHOTO U JINYHOCTHOTO Pa3BUTHS;

— ¢dopmupoBaHHe Yy  O0OydYarolmUXCs yMEHUN  MOATBEPXKIATh  3HAHUS
XUMUYCCKHUMH OTBITAMH, aHAJU3UPOBaTh, IMO3HABATh MHOTO00pa3We MPUPOIBI
BEIIIECTB, HAKAIUMBaTh (aKTHI JUIsI CPAaBHEHHM, 0000IEHUH, BEIBOJIOB, B TOM YHCJIC
MIPU U3YYCHHUH IPYTUX TUCIHUILINH;

— pa3BuTHE Yy OOydYaromwuxcss yMeHui HaOmoaaTh (AaKThl U SBJICHUS U
OOBSCHSATH UX CYIIHOCTh B CBETE M3YUYEHUS TEOPHHA U 3aKOHOB,

— pa3BUTHE y OOYYAIOIIMUXCS YMEHUW COIMOCTABIATH PE3yJabTaThl MOTYyYECHHOU
paboThI C TEOPETUUECKUMU KOHIIETIIUSIMH;

— TpUOOpeTeHre OOYYAIOIIMMUCS CIEIMATBHBIX YMEHUN W HaBBIKOB PabOTaTh
CaMOCTOSTENIbHO; YMEHHI OCYIIECTBIISITh MHTEPIIPETAIIUI0O UTOTOB J1abOpaTOpPHOI
paboThI, OLICHUBATh MTPUMEHUMOCTH TOJIYYEHHBIX JAHHBIX Ha MPAKTUKE, B KAYECTBE
HMCTOYHHMKA HAYYHOTO 3HAHUS.

— OCO3HAHME OTBETCTBEHHOCTH OOYYarOMIMXCS CTPOTO COOJIIONATh MEPbI
Oe3omacHOCTH TIpU paboTe B JabOpaTOpWH, palMOHAIBLHO PacxojoBaTh padouee
BpeMs M XHMHYECKHE PEAKTHBBI B XUMHUYECKOH mabopaTopuu, a TaKKe YMCHHM
OKa3aHWUs MEepPBOU MOMOIILIH;

Brinonnenune m1abopaTopHbIX pabdOT AMCHMIUIMHBL «XUMHUS» 00eCreurBacT
JOCTHXKEHUE CIEAYIOIINX PEe3yJIbTaTOB 00yUYEHUS:

JUYHOCMHBIX

— JIP 23 '0TOBHOCTb K TPYAY, OCO3HAHUE [IEHHOCTU MAacTEePCTBA, TPYAOJ00HE;

— JIP 24. TOTOBHOCTb K aKTHUBHOW [I€ATEIIbBHOCTH TEXHOJOTMYECKOH U
COIMAIbHOW HAIMpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATH U
CaMOCTOSITEIIEHO BBITIOJHATH TaKyIO JEATCIbHOCTD;

— JIP 25. UuTtepec k pa3nuyHbiM chepam npodeccuoHambHOM AeATETbHOCTH,
yMEHUE CcOBepuIaThb OCO3HAHHBIM  BbIOOp Oyaymied mnpodeccun
peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIE TUTAHBI;
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JIP 26 TOTOBHOCTh U CIIOCOOHOCTHh K OOpa30BaHUI0 M CaMOOOpPA30BAHMUIO HA
NPOTSDKEHUH BCEH JKU3HU;

MemanpeomemHix:
VHUBEPCANIbHBIX YUeOHbIX NO3HABAMENbHBIX 0eUCEULL:

MPII 02 ycraHaBiMBaTh CYIIECTBEHHBIM MPU3HAK WM OCHOBAaHUS s
CpaBHEHUS, KiacCU(UKAITUN U 0000IIEHNUS;

MPII 03 onpenensaTe nenu aeaTeIbHOCTH, 3aJaBaTh IapaMeTPbl U KPUTEPUU UX
JOCTUKEHUS,

MPII 05 BHOCHTH KOPpPEKTHUBBI B JIE€SITENBHOCTh, OLICHUBATH COOTBETCTBUE
pe3yJIbTaTOB LIENSM, OLIEHUBATh PUCKHU MMOCIEACTBUMN IE€SITENBHOCTH;

MPII 08 crnocoOHOCT, U TOTOBHOCTh K CaMOCTOSITEILHOMY MOMCKY METOJIOB
pEILICHUS MPAKTUYECKUX 337a4, TPUMEHEHHUIO PA3JIMYHBIX METOJOB IMO3HAHMUS;
MPII 13 ananu3upoBaTh MOJYYEHHBIE B XOJE PELICHMS 3aJa4d PE3yJIbTATHI,
KPUTUYECKU OLIEHUBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE;

MPII 17 ymerh mepeHOCUTh 3HAaHHS B MO3HABATEIBHYIO M MNPAKTUYECKYIO
00JIaCTH KU3HEACATEIBHOCTH;

MPII 19 BblABUTaTH HOBBIE WJEH, MNPEAJIAraTh OPUTHMHAIBHBIC IMOAXOAbI U
pELICHUS;

VHUBEPCATILHBIX KOMMYHUKAMUBHBLX OeLllCMBULL.
— MPK 03 Brnagers pa3inuyHbIMU CIOCOOAMU OOIICHUS U B3aUMO/JICUCTBUS;
— MPK 06 mnoHuMaTh M HCHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOU W

UHIMBHUIYaJIbHON PaObOTHI;

VHUBEPCATILHBIX Pe2YISIMUBHBIX OeliCIBULL.
— MPP 01 camocCTOsTeNIbHO OCYIIECTBIATh MO3HABATEIBHYIO JE€SITEIbHOCTD,

BBISIBIISITH TIPOOJIEMBI, CTaBUTh M (POPMyIHUpPOBaTH COOCTBEHHBIE 3a7a4d B
00pa3oBaTeNbHOM NEITEILHOCTH U )KU3HEHHBIX CUTYAITUsX;

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

OTBCTCTBCHHOCTH 34 PCIICHUC,

npeomMemHulx:
— IIP6 01 chopmupoBaHHOCTH MPEICTABICHUN: O XMMUYECKON COCTaBIISAIOIIEH

€CTeCTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XUMHHU B TO3HAHUU SIBJICHUU
npuponbl, B (HOPMUPOBAHMM MBIIUICHUSI M KYJbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUYECKUX
3a/lad ¥ HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
MIPUPOJHOU CPEIE;

— TIP6 02 BiajeHWe CHCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas BKIIIOYAET:

OCHOBOITOJIATraIINe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
00o0JIouKa aToMa, WMOH, MOJEKYJa, BaJeHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD,
CTENEHb OKHUCJICHMS, XUMUYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJISPHBINA
o0beM, yriaepoAHblid ckener, GyHKUMOHANbHAS TpyMNa, paaukail, U30Mepus,
TOMOJIOTUYECKUN psiJl, YIJIIEBOJOPOABI, KHUCIOPOACOAEPKALIME COEIUHEHUS,
OMOJIOTUYECKH aKTHBHBIE BelllecTBa (YriaeBOAbl, >KHUpbI, OEIKH), MOHOMED,
NOJIMMEP,  CTPYKTYpHOE  3BE€HO, BBICOKOMOJIEKYJSIDHBIE  COEIUHEHHS,
KPUCTAJNINYECKAs] pEelIeTKa, TUIbl XUMUYECKUX peakiuil (OKUCIUTEIbHO-
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BOCCTAHOBUTEIBHBIC, PK30-H YHIOTEPMHUUECKHUE, PEAKIIMM MOHHOTO OOMEHa),
pacTBOp, JJIEKTPOJUTHYECKAS IUCCOLUMALMS, OKUCIUTEIb, BOCCTAHOBHTEID,
CKOPOCTb XMMHYECKOW peakluy, XUMUYECKOE PAaBHOBECHUE), TECOPUU U 3aKOHBI
(Teopusi XMMHYECKOT0 CTpoeHHUsi opraHudeckux BemiectB A.M. Bbytieposa,
TEOpUSL DJIEKTPOJIUTUYECKOM HOUCCOlMaluu, Iepuoauyeckui 3akon J[.U.
MenpeneeBa, 3aKOH COXpPAaHEHUSI MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHMA
A3BIK XUMUH, (AKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJTYYECHUHU
1 0€301aCHOM HCIIOJIh30BAHUN BAXKHEUIIINX HEOPTAHWYECKUX U OPTaHUYECKHIX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;

— [IP6 04 chopMUpPOBAaHHOCTHP yMEHHUH HCIOIH30BaTh HAMMEHOBAHUS
XUMUYECKUX COCIMHEHUN MEXIYHApOJHOTO COK03a TEOPETHUECKON W
NPUKIAIHOW XUMHUM W TPUBHAIbHBIE HA3BAaHUSI Ba)KHEUIMX BEIIECTB,
COCTaBJIATH (DOPMYJIbI HEOPTAHUUECKUX U OPTAaHUUYECKUX BEIIECTB, YPAaBHCHUS
XUMUYECKUX PEAKIUH, OOBACHATh MX CMBICH, MOJTBEPXKAATh XapaKTEepHBIC
XUMHYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMH H
3alUCAMHU YPABHEHUN XUMHUECKUX PEaKIIHil;

— [IP6 05 cdhopMupoBaHHOCT, YMEHUW YCTaHABIWMBATHb IPUHAJICKHOCTh
U3YUYEHHBIX HEOPraHMYECKWX W OPraHMYECKHUX BEIIECTB K OIPEICICHHBIM
KJIaccaMm M TPYIIaM COECIMHEHUM, XapaKTEPU30BaTh UX COCTaB U BAKHEUIINE
CBOKWCTBA; OMNpPEAENATh BHAbl XMMHYECKHUX CBS3€M (KOBAJICHTHAs, MOHHAs,
MEeTaJlJInYecKasi, BOJOPOJHAs), THUIbl KPUCTAUIMYECKUX PEIIETOK BEIIECTB;
KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIINH;

— [TIP6 06 BnajgeHue OCHOBHBIMH METOJIAMH HAy4YHOTO TO3HAHUS BEIIECTB U
XUMHUYCCKUX SIBIICHUI (mabmroeHue, U3MEpPEHHUE, JKCIIEPUMEHT,
MOJIETUPOBAHUE;

— IIP6 07 chopMUpOBAHHOCTh YMEHHMI MPOBOAMTH PACUYEThl MO XUMHUYECKUM
dbopMynamM ¥ ypaBHEHUSM XHUMHUYECKHX pEaKIUd C HCIOJIb30BAHUEM
(Gu3NUEeCKUX BEIWYUH, XapaKTePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaJbHBIE YCJOBHUS) Ta30B, KOJIMYECTBA
BEILIECTBA; MKCMOJIb30BATh CUCTEMHbICE XUMHWYECKHE 3HAHUS [UJISl MPUHSITHUSA
pELIEHU B KOHKPETHBIX KU3HEHHBIX CUTYallMsIX, CBA3aHHBIX C BEIIECTBAMU U
UX IPUMEHEHUEM

— [IIP6 08 cdopMupoBaHHOCTH YMEHUI MJIAHUPOBATH U BBITIOIHATH XUMHUECKUI
AKCIEPUMEHT (TIpeBpallleHUus] OPraHWYECKUX BEIIECTB IMPU HarpeBaHUM,
MOJIy4YeHHUE STUJICHA M W3YYEHHUE €r0 CBOMCTB, KAaUECTBEHHBIC PEaKIMU Ha
anbACTUABI, KpaxMmal, YKCYCHYI KHCIIOTYy; JIeHaTypauus OeJIKOB Ipu
HarpeBaHWM, I[BETHBIC pEAKIMU OEJIKOB, MPOBOAUTH PEAKIIUA HOHHOTO
oOMeHa, onmpeAessiTh Cpey BOIHBIX PACTBOPOB, KauE€CTBEHHBIC PEaKIMU Ha
cynbdar-, kapOOHAT- M XJOPUJ-aHUOHBI, HAa KATHOH aMMOHHUS; peniaTh
AKCIEpPUMEHTaNIbHbIE 3a7auu no TemMaM "Metamibl" u "Hemeramns") B
COOTBETCTBHUHM C TIPABWJIAMH TEXHHKH OE30MacCHOCTH TpU OOpaIlleHUuu ¢
BEIIECTBAMU U JaOOpaTOPHBIM OOOpPYAOBAaHUEM; MPEACTABIATH PE3YIbTaThI
XUMHUYECKOTO HKCIIEPUMEHTa B (pOpMe 3amucH ypaBHEHUN COOTBETCTBYIOIINX
peakimii 1 GopMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB.

anemenmoe OK u IIK:



— OK 01 Beibupats ciocoObl perieHus 3a1a4 npopecCuoHaNbHOMN 1eATeIbHOCTH
IPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM;

— OK 02 Hcnonp30BaTh COBPEMEHHBIE CPEJICTBA ITIOMCKA, aHAIU3A U
WHTepHpeTanuu nHGopMaIuu, 1 HTHPOPMAITMOHHBIC TEXHOJIOTHH,

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

— OK 04 D¢pdexTrBHO B3aUMOACHCTBOBATH M pa0OTaTh B KOJUICKTHBE U

KOMaH/IE;

— [IK 6.2. [InanupoBaTh B3aMMO3aMEHSEMOCTh y3JI0B U arperatoB

aBTOTPAHCIIOPTHOTO CPEJICTBA M MOBBILIEHUE UX IKCILTyaTaI[MOHHBIX CBOMCTB.
Onucanue Kaxaon mabopaTopHOl pabOThl COAEPKUT HOMEp, Ha3BaHHE, IIEJb

paboThI, TEepevYeHh PEAKTHUBOB U OOOPYIOBaHUS,

dbopMupyembie B TIpoIecce

BBITIOJTHEHUs pa0OTHl 3HAHUS U YMEHUS, OMUCAHHUE aJIrOpUTMa BBITIOJHEHUS pabOTHI,
BBIBOJI M KOHTPOJIBHBIE BOMPOCHI (C IIENBI0 BBISIBUTH U YCTPAHUTH HEIOYETHI B
OCBOCHHMH Marepuaina). OT4eT o mpoJernaHHOW padoTe BBINOJIHAETCS B TETPAASIX IS
71a00paTOPHBIX pabOT, KPATKOE OMKCaHUE pabOThI OPOPMIISIETCS B BUE TAOJIUIIBI:

Anroputm BBIIOJIHEHUS u YpaBHEHUS PEAKIIMI U BBIBOJBI
Ha0JII0ICHUS

Kpurepuu onenuBanus:

— OueHka «OTIMYHO» BBICTABISETCS OOywarouiemycs 3a paboTy, BBINOJIHEHHYIO
0e30mKn004YHO, B TMOJHOM OO0BEME C YYETOM palUOHAIBHOCTH BBIOPAHHBIX
pELICHNI;

— Ormnenka «xXopoIIo» BBICTABISIETCS 00ydaroniemMycsi 3a padoTy, BBHIIIOJHEHHYIO B
[OJTHOM 00bEME C HEeJI0UeTaMu;

— OuneHka «yAOBJIETBOPUTEIBHO» BBICTABIsIETCS OOydaromemycsi 3a pabory,
BBITIOJIHEHHYIO B HE TMOJHOM 00beme (He MeHee 50% mpaBMIIbHO BBIMOIHEHHBIX
3aJlaHui OT 001Iero oobeMa padoThl);

— OleHKa «HEYAOBJIETBOPUTEIBHO» BBICTABISIETCS OOydawlieMmycs 3a padorty,
BBITIOJIHEHHYIO B HE TMOJHOM oObeMe (MeHee 50% mpaBHIIBHO BBIMOTHEHHBIX
3alaHuid OT o01Iero o0beMa padboThI).

2. IEPEYEHbB JABOPATOPHBIX PABOT

No Kou-
N HaunmeHnoBanue 1a00paTopHOii padoThI BO
padoThI
4acoB
1. CrniocoObl pa3ziesieHns FeTePOreHHbIX CUCTEM 2
2. [IpurotoBieHue AUCHEPCHBIX CUCTEM U UCCIETOBAHUE UX 9
CBOMCTB
3. [TpuroroBieHue pacTBopa 3aJJaHHOW KOHIIEHTpaIUU 2
4, [IpoBenenne peakiuii HOHHOTO 0OMeHa 2
5. HccnenoBanue CBOMCTB KMCJIOT, OCHOBAHMM, COJICH. 2
6. ['uaponus coneit. 2
7. Pemenune skcriepuMeHTaIbHBIX 33/1a4 Ha WICHTH(PUKAIIATO 9

HEOPTraHWYECKUX COCIMHECHUN




e } Kou-
paGoTEI HaumeHnoBaHue j1abopaTopHOii padoThI BO
JacoB

8. HccnenoBaHne  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  CBOMCTB 9
METAJUIOB, HEMETAJVIOB U X COCIMHEHUMN

9. HccnenoBanue BIMSHHS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh 5
XUMUYECKON PEeaKITuu

10. | XuMHuyeckoe paBHOBECHE U YCIOBHS €r0 CMEIECHUS 2

11. Uccnenosanue cBOMCTB METAJUIOB M UX COEIUHEHUI 2

12. | Ilony4yenue, cobupaHue U paclio3HaBaHHE Ira30B 2

13. CpaBHeHHE CBOMCTB IPOCTHIX BEIIECTB, OKCHUIOB U THAPOKCHIOB 9
anemeHToB III nepuona.

14. | Koppo3usi METaILIOB U METO]IbI 3aIUThI 2

15. [IpoBeneHue peakiuii o 0OHAPYKEHUIO YTIepoia U BOJIOPO/ia B 2
OpPraHUYECKUX BEIIECTBAX

16. PacnosnaBanue miacTMacc ¥ BOJIOKOH 2

17. HccnenoBanue CBOMCTB CIUPTOB U AJIbJACTUIOB 2

18. HccnenoBanne CBONCTB KAPOOHOBBIX KUCIIOT U UX COJICH 2

19. HccnenoBanne CBOMCTB ITIOKO3bI, Caxapo3bl, Kpaxmaa 2

20. HccnenoBanme CBOUCTB OEIKOB 2

JIABOPATOPHAS PABOTA Ne 1

Ha3zBanue pa6orbi: CriocoObl pa3eneHus reTepOreHHbIX CUCTEM.
Hean padoTsbl

1. O3HaKOMUTHCS ¢ 00pa3IOM CMeCH (COJIb C TIECKOM).

2. [IpousBecTn pasneneHue CMECH, WCIONb3YS Pa3IMYHbIE CHOCOOBI

(oTcTanBanue, (GUIBTPOBAHUE, BHITTAPUBAHUE).
Peaktusbl: [loBapeHHas coib, NECOK, BOAA, IPEBECHBIE OMUIKU, KPACUTENb.
OO6opynoBanue: XUMUYECKHM CTakaH, CTEKJISIHHAs Tajo4ka, (QUIbTpOBaIbHAsS
Oymara (OymaxHbIi (PUIIBTpP), BOPOHKA, IITATUB, (hapdhopoBas yaiika, MarHur.
Pesyabrarni:
memanpeomemnwie: MPIT 02, MPIT 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemnwie: 11P6 01, TTPG 04, ITP6 07, T1P6 08;
3HAHMS: CITIOCOOBI pa3ieNIeHUs] CMECeH;
YMEHMSI: BBITIOJHATH J1a00PaTOPHBIN SKCIIEPUMEHT 10 pa3AeICHUIO CMECH.
Xoxa paboThI:
OmneiT 1. PacTBOpeHUE 3arpsi3HeHHON coau. OTcTanBaHue.
PaccmoTtpute cmech conu ¢ neckom. [lonpoOyiiTe oTaenuts cosb OT necka. B crakan
co cMmechio HaneiTe npumepHo 20 mut Bojbl. CoAep:KMMO€E CTaKaHa MepeMelInBanTe
CTEKJISIHHOM TMaJIOuKol 10 pacTBOpeHus conu. [laiite pactBopy otctositcs. OOpatute
BHUMAaHHE HA OCEJIaHNE YaCTHYEK MeCKa U YMEHBIIEHHE MYTHOCTH PacTBOpaA.
Ombit 2. PUILTPOBAHHUE.




Bymaxxublit GpuABTp MOMECTUTE B BOPOHKY U CMOUYHUTE BOJIOH, paclpaBbTe €ro, YTOOBI
OH IJIOTHO IPUMBIKANI K CTEHKaM BOPOHKH. BOpOHKY BCTaBUTH B KOJbLO IITATHUBA.
Konen e€ nmomkeH kacaTbCsi BHYTPEHHEH CTEHKM CTakaHa, B KOTOpPOM coOHpaercs
OoThUIBLTPOBAHHBIA pacTBOp. MyTHBIM pacTBOpP HajelTe Ha (GUIBTP MO CTEKJISTHHOM
najouke. B crakaH cTeder nmpo3pauHblil GUIbTpAT.
Onpit 3. JIeicTBUE MAaTrHUTOM.
Ha nucrok Oymarm HachllbT€ HEMHOIO  IOPOIIKOOOpa3HOW  cephl U
nopoiikooOpazHoro kene3a. I[lepememiaiite BemecTBa ImmarenaeM. YTo Bbl
HaOIroAaeTe Mpy ACHCTBUM MarHuTa Ha MOJTYYEHHYIO CMECh?
IToxymarniTe, KaKk MOYKHO pPa3JeauTh 3Ty CMECH, €CIIM OTCYTCTBYET MArHuT.
OmnebiT 4. OTCTauBaHUE.
IlomecTuTe cMeCh meCKa M APEBECHBIX ONWIIOK B BOAY, Pa3MEIIANTE CTEKISHHOU
MMaJIOUKOM. /(1 pasgeneHuss MOJy4YMBIIEHCS CMECH IMOJOKIWTE HEKOTOPOE BpEMH,
noka 0osee TsKENbIE YaCTULBI HE OCSIAYT Ha JTHO, @ MEHee TSHKENbIe He co0epyTes Ha
ITOBEPXHOCTHU BOJBL. AKKYpaTHO CHUMUTE C MIOBEPXHOCTH BOJIbI BCILIBIBIIME ONMIIKH,
a OCTaBILYIOCS BOLY CJICHUTE.
[To xony pabOTHI 3aMOMHUTE TAOIUIY U CAETANTE BHIBOJDI.

KoHTposbHBbIE BOIIPOCHI.
JlaiiTe onpenesieHnst TOMO- U TeTEPOreHHBIM CHCTEMAM
Ilepeuncnure METOIBI pa3AeIeHUS TETEPOrEHHBIX CMECEN
Ha3oBuTe npuMepsl TOMOTEHHBIX CMECEN
[IpuBeauTe npuMepsl FeTEPOreHHBIX CMECEr
[Ipenynoxute cnocoObl paszaenaeHus cMecu a) OEH3MHA U BOJIbI, 0) MOBapEeHHOM
COJIA U BOJBI

agbrwnE

JIABOPATOPHAS PABOTA Ne 2
Ha3Banue paOotbi: [IpuroroBieHre IUCHIEPCHBIX CHCTEM M HCCIECIOBAHUE UX
CBOVICTB
eab padoThi:

1. [IpurotoBuTh CcycneH3ui0 KapOoHaTa KajibIlUsi B BOJE, H3y4YUTh €€
YCTOWYUBOCTH U (ha30BbIN COCTAB.
2. O3HaKOMUTKCS ¢ 00pa3laMu AUCIEPCHBIX CUCTEM (TI€HBI, IMYIbCUH, TBEP/IbIC

TeTEPOreHHbIE CHCTEMBI), OTIPENICIIUTh UX (DA30BBIN COCTAB.
PeakTuBbi: KapOoHar kanbius, Boaa, MbLIO, MOJIOKO, xjopu xenesa (III), cruiassl.
Oo6opynoBanue: IlItatuB, mpoOUpPKHU, JepKaTEIb.
Pesyabrarsi:
memanpeomemnwie:. MPIT 02, MPIT 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemmnwie: 11P6 01, T1PG 04, ITP6 07, I11P6 08;
3HAHUS : IPUMEPHI JUCIIEPCHBIX CUCTEM,
YMEHHUSI: OTPENIETISATh AUCTIEPCHYIO (pa3y v TUCTIEPCUOHHYIO CPETy.
Xoxa padoThI:
Omeit 1. [TonmydyeHne cycrieH3un KapOoHATa KaJablMs B BOJC.
B dapdopoBoii cTynke THIaTenbHO pa3oTpUTE KyCOYEK MeJia JO TOHKOTO MOPOIIKA.
Brecute B mpoOupKy HEMHOTO M3MEIBUEHHOTO MOPOIIKA, Mpuiieite 4-5 M1 BOJIBI U
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HECKOJBKO pa3 »JHEPruYHO BCTPAXHUTE TPOOUPKYy. OTMEThTE pPaBHOMEPHOE
pacopenenieHue Mopolika Meja Mo Bcemy oobemy cpeabl. [locTaBbTe mpoOUpKY B
MITAaTUB M HAOMIOAANTE dYepe3 HECKOJIbKO MHUHYT pacCiIOCHHE MOJyYeHHOU
CYCIICH3UHU.
Kakue cucrembl Ha3blBalOT cycrneH3usMu? YUTo SBIsSETCS B JaHHOW CYCIEH3HUH
ucriepcHol (a3oit, TUCIepCHOM cpeoi?

OmnpiT 2. O3HaKOMIIEHHE ¢ 00pa3laMH JIUCIIEPCHBIX CUCTEM.
O3HakoMbTECH C O0pa3liaMu AUCHEPCHBIX CUCTEM: 1MpoOUpKa — MeHbl (BCIICHEHHBIIN
MBUIbHBIN PACTBOp), 2 MPOOHPKA — SMYJIBCUU (MOJIOKO), METaINIMYECKas NIacTUHA —
TBEpJbIE T€TEPOreHHBIE CUCTEMBI (CIUIAB).
[Tonw3ysace npunoowcenuem 1, ompenenutTe B JAaHHBIX JUCIEPCHBIX CUCTEMAX
arperaTHOE COCTOSIHME TUCTIEPCHOM (a3bl U TUCTIEPCHOM CPEIbI.
[To xomy pa®OTHI 3aMOJHUTE TAOIUILY U CACTANTE BHIBOIBI.

OmnbiT 3 [TosiyueHue 3041 U €r0 KaYeCTBEHHAs XapaKTePUCTUKA.

[Tonmyuyute ruapo3ons. i atoro B unctyio koilOy k 50 mi1 BoAbl, HArpeTou 10
kuneHus: no6aBbre 1 Mi HaceimeHHOTo pactBopa FeCls. Ilocnmemnuit pactBop
MPWIMBANTE MO KAIUISIM U TIPU MHTEHCUBHOM TE€PEMEITUBAHUN COAEPKUMOTO KOJIOBI.
[lepememriBaHe TPUBOAUT K YBEIWYEHUIO YHUCIA LEHTPOB KPUCTAIIIU3AINH,
OJlaroyiapsi 4yemy MOJy4YaroTCsl YaCTHUIbI MajbiX pa3mepoB. [Ipu3Hakamu moiayyeHus
30J11 SIBISIFOTCS. HM3MEHEHHME IIBETa pPAacTBOpa, IOJHOE MCYE3HOBEHUE OKpPACKHU
HCXOJHBIX BEIIECTB, OMAJICCIICHIIMS WK HEOOIbIIIOE TOMYTHEHHE.

HccnenyiiTe momydeHHBIH 30J1b IPU Pa3HbIX CIIOCO0aX PACCMOTPEHHUS:

- B IPOXO/JIAIIIEM CBETE, T. €. B HAMPABJICHUN HA UCTOYHUK CBETA, HAMPUMEP HA OKHO;
- B pACCEsTHHOM CBeTe, T. €. MpuU OOKOBOM OCBEIICHUH, MEPICHIUKYISIPHOM
HaMpaBJICHUIO paccMoTpeHust 30is. OTMeTbTe, HAOMIONAOTCA JIU  SBJICHUS
OMaJeCIEHIIUN, SIBJISACTCS JIM 30Jb MPO3PAYHBIM, CJIA0OMYTHBIM WA MYTHBIM,
MMEIOTCS JIM B3BCIICHHBIE YAaCTUIBI B O0BEME 30Ji1 WJIM TPOU30IUIa UX
CeUMEHTAIMs. YKaXUTe IBET 30J5, 0OpaTuTe BHUMAHWE HA WHTEHCUBHOCTH
OKpaCK{ U U3MEHEHHMsI B I[BETE IIPH PA3HBIX CIIOCO0AX PACCMOTPEHHUS.

KoHTpoJibHBIE BONIPOCHI.

1. TlpuBenure TpU TNpUMEpa JUCIEPCHBIX CHCTEM (HE PACCMOTPEHHBIX B

J1a00paTopHOM paboTe) ¢ yKa3aHUEM arperarHoro COCTOSIHUS TUCTIEPCHOM (a3bl 1

JTUCTIEPCHOM CPEJIbL.

2. Tlouemy 3071b MOKHO Ha3BaTh JUCTIEPCHON CHCTEMOM?

3. Uem 3051 OTIIMYAETCS OT refs?

4. Kakumu MeToaMH MOJy4aroT JUCIIEPCHBIE CUCTEMbI?

JIABOPATOPHAS PABOTA Ne 3
Ha3Banmue padorsi: [[puroropiienue pacTBopa 3aJlaHHON KOHLIEHTPAIIUH.
Heab padoTsbl
1. HayuuThcst cocTaBnsiTh pacTBOPHI JIFOOOH KOHIICHTPAIIUN;
2. Hayuutbcs pemars 3a1auu 110 HaXO0KICHUIO MacCCOBOM J10JIM, MACChl
pacTBOpa, paCTBOPUTEIISI U BEIIECTBA.
PeakTuBbl: CaxapHblil 1ecok, Boja.
O6opynoBanue: Bechl, pa3HOBECHI, CTEKIITHHBIHN IIMIIMH]IP, KOJI0A.
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PesyabTarsl:

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

npeomemmnuwie: 11P6 01, I1PG 04, ITP6 07, ITP6 08;

3HAHMSA: CITIOCOOBI BBIPAXKEHUSI COCTaBa pacTBOPa,;

YMEHHsI: pellaThb pAcUeTHbIE 3aJadd Ha ONPEACIICHHE MAacCOBOM A0
PaCTBOPEHHOIO BEUIECTBA.

Xoxa pa0oThI:

OIIBIT 1: IlpuroroBiaeHue pacTBopa caxapa IO HMCXOJHBIM Macce BEIIECTBA U
00BEMY pacTBOPUTEISL.

OtMmepbTe MEPHBIM LWIMHAPOM 50 MII JUCTUIUIMPOBAHHOM BOJBI M BIIEUTE €€ B
KOHHUYECKYIO KOJIOOUKY EMKOCThIO 100 MiL.

Yalinyto 70Ky caxapHOTo Tecka (WM JIBa KyCOYKa) B3BEChT€ Ha JIaDOpPaTOPHBIX
BECaxX, 3aT€M IMOMECTUTE €ro B KOJOOYKY C BOJIOM M MEPEMEIIMBANTE CTEKISTHHOM
MaJIOYKOM J0 MOJTHOTO PACTBOPEHUS.

Tenepp mpucrynante K pacu€THOW 4acTtu. BHauase paccuumTaiTe MacCOBYKO IOJIHO
caxapa B pacTBope. HeoOxonumblii JaHHBIE Yy Bac €CTh: Macca caxapa, 00bEM BOJIbI,
IJIOTHOCTH BOJBI IPUMUTE paBHOU 1 r/mil.

(O(cax.): m(cax.)\m(p-pa)
m(p-pa) = m(cax.) + m(BO,E[LI)
m(BO,E[LI):V(BOL[LI) " P(Boxb)
Bbel Tak ke cmoOXkeTe paccuuTarb, CKOJBKO MOJIEKYJI caxapa COICPKHUTCA B
MOJIYYEHHOM PAacTBOPE, UCTIOJIb3Ys U3BECTHBIM BaM COOTHOIIICHUS:
N(MOH. cax.) — Na- N(cax.)
r](cax.) = m(cax.)\M(cax.)
ITockonbky caxap coctouT Ha 99,9% u3 caxapossl, umeronuit popmyny CioH22011
TO BBI JIETKO PACCUMTAETE MOJISIPHYIO MACCy caxapa M 3aT€M HaWJIETe YUCIO MOJIEKYII
caxapa B MOJIy4CHHOM BaMU PacTBOPE.
OIIBIT 2: IIpurotoBiicHHE pacTBOPA COJIM 3aJJaHHOM KOHIICHTPAIIUH.
[TpurotoBbTe 15%-HBII pacTBOP MOBAPEHHOU COJIH.
Jlns aTOrO CHaYayia BBIOEPHTE IMPOM3BOJILHO MAacCy pacTBOpa, pacCUMTalTe Maccy
BEIIECTBA, 3HAs MAaCCOBYKO JOJIKO, 3aTE€M BBICUMTAWTE MacCy PacTBOPUTENA U
TOTOBBTE PACTBOP.
ITo xomy pa®oTHI 3aMOJHUTE TAOIUITY U CACTANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.

1. PemuTh 3aa4y Ha onpeJiesIEeHHEe MAaCCOBOM 101U PACTBOPEHHOTO BEIIECTBA
(KapTOUKy C 3aJlaHUEM TIOJIYYUTh Yy TIPENOIaBaTes).

JIABOPATOPHAS PABOTA Ne 4
HasBanue npakTudeckoii padorsl: [IpoBeaeHune peakiuii HOHHOro 0OMeHa.
esu padoTbI

1. OnpenenuTs yCIOBUS MPOTEKaHUS PEaKIInii HOHHOTO 0OMEHA JI0 KOHIIA.
2. BrInonHuTh peakiuym HOHHOTO OOMEHa.

3. Hamucate MomekymspHble ¥ HOHHBIE YPaBHEHHUS BBITTOJHEHHBIX
pEaKIUu.
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PeaktuBbl: pactBophl: xmopun sxenesa (III), xapOonar Harpus, cynbdar menw,
XJIopua 0apusi, cepHas KUCI0Ta, TUIPOKCHU HATpUsl, GeHOoI(DTaTCHHOBBIN.
Oo6opynoBanue: [llTarus, npodbupku, nepxareis.
Pe3syabTarnl:
memanpeomemnwie. MPII 02, MPII 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemmnwie: I11P6 01, I1PG 04, ITP6 07, I1P6 08;
3HAHUS: OCHOBHBIC TIOJIOKEHUSI TEOPUU IEKTPOTUTUUECKON JUCCOIUALINN; YCIOBUS
MIPOTEKaHUs peakuii MOHHOro 0OMEeHa JI0 KOHIIA;
YMEHMSI: COCTaBJISITh ypaBHEHUSI pPEaKIMidi MOHHOTO OOMEHa B MOJIEKYJISIPHOW M
MOHHOM (opMe.
Xoxa pa0oThI:
Omngit 1. Peakuyu, npoTekaromye ¢ 00pa3oBaHUEM OCaIKa.
K 1-2 mn pactBopa xsopuaa Oapusi 700aBUTh 1-2 MJI pacTBOpa CEPHOUM KHUCIOTHI.
[Iponabmroaiite BoimageHue 0€I0ro TycTOro ocajka.
K 1-2 mn pactBopa xmopuna xene3a (III) mo6aBute mo kammsam 1-2 mia pactBopa
rugpokcuaa Hatpus. Kak usmensiercs nser pactopa? Ilponabitomaiite BbimaneHue
Oyporo XJOombeBUIHOTO OCAJIKA.
K 1-2 mn pactBopa cynwsdara meau (II) mobaButh mo kammsim 1-2 Ma pactBopa
rugpokcuaa Hatpus. Kak usmensiercs nuset pactopa? Ilponabiromaiite BbianeHue
CHUHEr0 aMOp(HOTO OCaKa.
HanumuTe ypaBHEHHsI BBIIOJHEHHBIX PEAKLUN B MOJIEKYJISIPHOM M HOHHOM (hopMme.
OnpiT 2. Peakiyy, NpOTEKAONIME C BbIICJIEHUEM ra3000pa3HOro BEIIECTBA.
K 1-2 mn pactBopa kapboHata HaTpusi JOOABUTH MO KaruisiM 1-2 MJ1 pacTBopa cepHOi
kuciotel. HaOmromaercss nu OypHoe BbluesieHue rasza? H3MeHsieTcs U LBET
pactBopa? Hanumure ypaBHEHHWE [aHHOM pPEAKIMA B MOJICKYJISIPHOW W HOHHOMU
dhopme.
Onpit 3. Peakimu, NpoTeKaroiiye ¢ 00pa30BaHUEM BOIbI.
K 1-2 mn pactBopa ruapokcuja Hatpusi 700aBUTh 1-2 Karuid WHAMKATOpA, 3aTeM
n00aBUTh 3-4 KaIju pacTBOpa CEpHOM KUCTOTHL. Kak M3MeHsieTcsi okpacka pacTBOpa
nmocie A00aBleHUS WMHAMKATOpa; Tocle jgo0aBieHuss Kuciaotel? Hanwummre
ypaBHEHUE JAaHHOW PEaKIMK B MOJIEKYJISIPHON U MOHHOU (hopme.
[To xomy paboThI 3aMOJIHUTE TAOIHILY U CACIIAWTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.
Ocy1ecTBUTE LIENOYKY IPEBPAILICHUINA:
1 Bapuant MQSO4— Mg(OH), — MgCl;
2 Bapuant CaCO; — CaCl, — AgCl
3 Bapuant NaOH — Na,SO4 — BaSO4
4 Bapuantr CuSO4 — Cu(OH); — Cu(Cl,

JIABOPATOPHAS PABOTA Neb
Ha3Banmue padotsi: VcciieoBanue CBOMCTB KUCIIOT, OCHOBAHMH, COJICH.
eau padoTnl
1. [IpoBecTH OMBITHI, TOATBEPKIAOIINE CBOMCTBA KUCIIOT, COJIEH U OCHOBAHUH.
2. Hanucare MoJieKysipHbIE 1 HOHHBIE YPABHEHUS BBIITOJIHEHHBIX PEAKLIUM.
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PeakTuBsbi: CepHasi KHCIIOTa, COJITHASI KUCIIOTa, THAPOKCU] HATPpHsl, BOJa, KapOoHAT
HaTpus, cynbdar meau (I1), xmopua Gapusi, XJIOpUA HATPUsI, UHIUKATOPHI, KEIe3HAs
IJIACTUHKA, OKCUJ MEJIH.
Oo6opynoBanue: IlltatuB, MpoOUpPKH, AepKaTelb, TOPEIKa, CyX0e roprodee, CIIMYKH,
CTEKJISIHHAS Iaj0yKa.
Pe3syabTarnl:
memanpeomemnwte: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPK 03, MPK
06;
npeomemmnswie: 11P6 02, TTPG 04, TTP6 05, ITP6 07, ITP6 08;
3HAHMA: CBOMCTBA KHUCJIOT, OCHOBAaHHUM, COJICH,
YMEHMSI: BBINOJHATh XUMHUUYECKUU HSKCIEPUMEHT [0 pPACHO3HABAHUIO KHCIOT,
OCHOBaHMH, COJICH.
Xox pa0dorhI:
OnpIT 1. DKCIEPUMEHTAILHOE OIPEICIICHUE BhIJIAHHOIO BEIIICCTRA.
1 BapuaHT B Tpex nmpoHyMepOBaHHBIX MPOOHMPKAX HAXOMAUTCS CepHas KUCJIOTa, BOJa
u kapboHat HaTtpus. [Ipu momomm HHAMKATOpAa METHJIOPAHKEBOTO M pPEaKTHUBA
OTIPEJICNINTE, B KaKOW M3 MPOOMPOK HAXOJMTCS KHCIIOTa, B KaKOW COJIb U B KaKOM
Bojia. OObscHuTe HabOmomaembie 3G(EKTHl NMpU HMX pacrno3HaBaHuW. Hamwmmmre
ypaBHEHHMS peakinii oOOMeHa B MOJICKYJIIPHOM U HOHHOM BHUJIC
2 BapuaHT B Tpex mpoHyMepoBaHHBIX IPOOHUPKAX HAXOIUTCS XJIOpH Oapus, a30THAS
Kuciaora U Boja. llpu momomu wuHaukatopa (EeHOoJ(PTAIEMHOBOTO U pPEaKTHBA
OTpPENICNIUTE, B KaKOW M3 MPOOMPOK HAXOAMUTCS KHUCJIOTA, B KAKOW COJIb U B KaKOM
Boga. OObsicHuTe HabOmomaemble 3(@exTbl Npu HX pacno3HaBaHuu. Hamummre
ypaBHEHUS peakinii oOMeHa B MOJIEKYJIIPHOM U HOHHOM BHJIE
OnpiT 2. OCcyIIECTBICHUE LICTOYKH IPEBPAILICHUIN:

FeClz
1 Bapuant Fe — FeSO4— Fe(OH), <

FeO
Hanumure ypaBHeHHs peakiuii oOMEHa B MOJIEKYJISIPHOM M HOHHOM Buje. [l
peaxkiuy 3aMeIIeHNs COCTaBUTh AIEKTPOHHBIN OalaHC.
2 sappant CuO — CuSO4 — Cu(OH), — CuCl; — Cu.
Hanumure ypaBHeHHs peakiiuii 0OMeHa B MOJIEKYJISIPHOM U HOHHOM BHJIE.
ITo xomy paGoThI 3amonHUTE TAOIUILY U ClI€TIalTe BHIBOIBI.
[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE 3a/IaHHE.
Keneznoe wusnenue MNOKpPpUIM LUHKOM. Kakoe 3TO MOKpBITME — aHOAHOE WIIU
karogHoe? Ilouemy? CocTaBpT€ ypaBHEHHS aHOIHOTO M KAaTOAHOTO MPOIIECCOB
KOPPO3HWM ATOTO M3AENHS MPHU HAPYLUIEHUH LIEJIOCTHOCTH IMOKPBITHS BO BJIAXKHOM
BO3/IyXE U B PACTBOPE COISTHOM KUCIOTHI. Kakue mpoyKThl KOppo3uu 00pa3yroTcs B
IIEPBOM U BO BTOPOM CiIy4asx?
KoHTposbHbIC BONIPOCHI.
1. Vkaxute OKpacKy JaKkMyca B KHCIIOH, IIEJIOYHOM, HEUTPaJIbHOM cpene.
2. llpuBeautre mnpuMep MeTaula, KOTOPBIA HE BBITECHSET BOJIOPOI U3
pa30aBIEHHON COJSHOM KHUCIOTHI? A Kakod BbITecHseT? OTBET MOATBEPAUTE
YpaBHEHUEM PEAKIINHU.
3. B pesynbrare B3auMOACHCTBHUS KAKMX COCAMHEHUW MOXHO MOJIYYUTH COJIb?
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[IpuBeaute 3 ypaBHEHUS peakLU.

JIABOPATOPHAS PABOTA Ne6
Ha3Banmne npakTudeckoi padorsi: [ naponus cosneil.
esun padoTnl

1. WcnbrTath nelicTBrE pacTBOPOB COJIEH Ha MHIUKATOP.
2. Hanucare ypaBHeHUs peakimii THAPOJIN3a B MOJEKYISIPHOM U MOHHOM
BUJIC.

PeakTuBbl: pacTBOphl comneil cynbdara >xenesa (II), kapOonara Hatpus, cyibdara
MEJH, XJIOPU HATPUs, XJIOPUAA AIFOMUHMSI, YHUBEPCAIbHbBINA UHIUKATOP.
Oo6opynoBanue: XUMUYECKUI CTaKaH, CTEKJISIHHAS MAJI0YKa.

PesyabTarsl:

memanpeomemnwnie: MPII1 02, MPII 03, MPII 05, MPII 13, MPII 17, MPK 03, MPK
06, MPP 01;

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

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

YMEHHs: COCTAaBJATh YPAaBHEHMsI THUAPOJIM3a COJIEH B MOJIEKYJSIPHOM M HOHHOU
dopMe; ompenenaTh XapakTep Cpelabl B BOJHBIX pPacTBOpaX HEOPraHUYECKUX
COCIMHEHUH.

Xoxa pa0oThI:

OmneiT 1. McnpiTanue pacTBOPOB COJIEW HHAMKATOPOM.

HcnblTaiiTe 1eicTBUE PaCTBOPOB PA3JIMYHBIX COJEH HA JAKMYC, HAHECS CTEKJITHHOU
MajJoyKOM Karullo pacTBOpa KaXKIOM COJM HAa KPAaCHYI0 U CHHIOK JIAKMYCOBBIE
OyMaKKH. 3ar0JIHUTE TAOJIHILY.

q)opMyna Cpez[a pacTBOpa Kaxnumu OCHOBAHUAMHN U KHUCJI0TaMH

COJH (cunmpHBIMM WK cllabbIMU) 00pa3zoBaHa
COJIb

HEWTpaJbHAs  |KHUCJIAs 1EJI0YHAs

Hanummre ypaBHEHUs peakuuil THAPOJIM3a COJEH, PacTBOPBI KOTOPBIX HMEIOT
KUCIIYIO MWW IIEJOYHYIO PEAKIUIO. Y PABHEHHS PEAKLINN 3aMUIIUTE B MOJIEKYJIIPHON
u uvoHHOU ¢opmax. I[loyb3ysick COKpalleHHBIM HOHHBIM YpPaBHEHUEM, YKaXKHTE,
KaKHe MOHBI BIIMSIOT HA N3MEHEHHE OKPAaCKH MHANKATOPA.

Onpit 2. VccnenoBanue hakTopoB, BAUSIONIMX HA CTETICHb TUAPOIN3a COJICH

2.1. VccnenoBanue BIUSHUS TEMITEPATyPhI

[TomecTuTe B IpoOUPKY HEOOJBIITOE KOTMYECTBO KPUCTALTNIECKOTO alleTaTa HaTpus
U pacTBOpuTe €ro B 1-2 Ml JUCTWIIMPOBAaHHOW BOJbI. K MonydyeHHOMY pacTBOpy
n00aBbTE HECKOJIBKO Kamesb pacTBopa (enondranenHa. OTMETbTe WHTEHCUBHOCTD
OKpacKky WHAuWKaTopa. Harpeiite mpoOupKy Ha BOJSHOW OaHe WM HAJl IJIaMEHEM
cnupTtoBKU. Kak uW3MEHsieTcsi MHTEHCUBHOCTh OKpacku? OxyaguTe pacTBop,
MOrpy3UB MPOOUPKY B CTAaKaH C XOJOJHOU BOJON. 3MeHMUIach U MHTEHCUBHOCTH
okpacku pactBopa? Kakum o6pazom? Ha ocHOBaHHMM pe3yibTaTOB JKCIIEPUMEHTA
CIENaTe BBIBOA O TOM, DJK30TEPMUYECKUM WIH SHIOTEPMUYECKUM MPOLIECCOM
ABJSETCA TUIPOJIN3S.
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2.2. ViccnenoBanue BIUSHUS pa30aBlIeHUs PacTBOPa
Brecure B npobupky 2-3 Karum KOHIIEHTPHUPOBAHHOTO PacTBOpa HHUTpaTa BUCMYTa
(IIl) m nmoGaBeTe 1-2 karum pacTBopa JakMmyca. O MPOTEKaHWHM KaKOTroO TMporiecca
CBUJCTEILCTBYET HW3MEHEHHWE OKpackum wuHAukatopa? IlocrenenHo pa3basisiite
pacTBOp JUCTHUJUTMPOBAHHOW BOJOW 1O €ro MOMYTHEHHS, KOTOpOE OOBSICHSICTCS
yCUJICHUEM TUAposin3a. Ha ocHOBaHMM pe3yabTaTOB AKCIIEPUMEHTA CETAiTe BBHIBOJ
0 TOM, KaKuM 00pa3oM pa30aBJICHHE PacTBOPA COJIM BIHMSAET HA TIPOIECC TUAPOIH3a?
OmnbiT 3. HeoOpaTuMblid THAPOIIU3
B nBe mpoOupku BHECUTE TO 5 Kamenlb pacTBOpa Cysb(aTa aTIOMUHUS U B KAXKIYIO
MPOOHPKY T00ABISHTE IO KAIUTSIM pacTBOP KapOOHATa HATPHS 0 BBITIAJCHUS OCaJIKa.
Uro mpexacraBiser coOoii oOpaszoBaBmmiicss ocamok? Kakoit ra3 mpu sTOoM
BBIJICTISICTCS?
JlokaxuTe, 9TO BBITIABIININ OCAJ0K HE SABIIACTCS KapOOHATOM amroMUHUA. [[1s 3TOTO
N00aBIIAMTE MO KAIUISIM B MEPBYIO MPOOHUPKY COJISTHYIO KUCIIOTY JO0 PaCTBOPEHHUS
ocanka. Beigensercs 1M Npu 3TOM YIVIEKUCHBIA ra3, u mnodemy? Bo BTOpyro
npoOupKy A00aBbTE PACTBOP TUAPOKCHIA HATpus. [IpoMCXOIUT U pacTBOpPEHHE
ocajika, ¥ moyemy?
[To xomy paboThI 3aMOJIHUTE TAOJIMILY U CACIIAWTE BHIBOIBI.
KoHTposbHBbIE BOIIPOCHI.
1. Kakwue u3 coneit moasepratorcs ruaponusy: MgCl2, CaCl2, Pb(NO3)2, KNO3,
CaS?
2. Ykazaxwurte xapakrep cpensl pactBopoB coneii: KCN, KCl, K,SiOs;, KJ, NaBr,
ZnC|2, NaZS, KC|O3, CU(N03)2
3. Ykaxure dopmyinsl 2-3 coneit, 00pa30BaHHON CHIBHOW KHCIOTOW W CIIa0bIM
OCHOBaHHEM
4. Ykaxure hopmynbl 2-3 coneit, 00pa3oBaHHON c1ab0W KHUCIOTON M CHIIBHBIM
OCHOBaHHEM
5. Kakas u3 HUWKENEepeuHCICHHBIX COJeH B BOJHOM pacTBOpE AT MAIMHOBYIO
okpacky (eHondranenHa: a) HUTPUT HATpus; 0) Cynb)UT MarHus; B) HUTpAT
KaJdbIMs; T) XJIOpHI Kamus. Hanummre ypaBHEHHsS peakiuid TUAPOIU3a B
MOJICKYJIIPHOM ¥ HOHHOM opMax.

JIABOPATOPHAS PABOTA Ne7
Haspanme paOorbl: PemeHue skcnepyMEHTaNbHBIX 3aJad Ha MJIECHTU(DHUKAIUIO
HEOPTaHUYECKUX COCIUHECHUN.
esu padoTbI

1. Pacrio3zHate € TOMOIIBKO KAYECTBEHHBIX pEAKIUWA MPEHJIOKECHHbBIC
HEOPraHUYECKHUE BEIICCTRA.

2. Hanucare MonekylsipHble W HOHHBIE YPaBHEHUSI BBINOJHEHHBIX
pEaKIuu.

PeakTuBbl: pactBophl: xjopun sxenesza (III), pomanuna xanusi, HUTpaTa cepedpa,
XJIOpHUIa HATpHs, KapOoHaTa HATpHs, Cylb(ara HaTPHs, COITHON KUCIIOTHI, XJIOPHUIA
Oapus

O6opynoBanue: [lItaTus, mpoOupku, nepkarenn, acOECTOBas CETKA, CyXOe Troproyuee,
CIIMYKHU
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PesyabTarsl:
memanpeomemnwvie: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPK 03, MPK
06, MPP 01,
npeomemmnuwie: 11P6 02, I1PG 04, ITP6 05, ITP6 07, T1P6 08;
3HAHMS: KAUECTBEHHBIE PEAKIIMM HA OCHOBHBIE KATUOHBI U AHUOHBI;
YMEHHSI: BBINOJHATh XUMHUYECKHWA DJKCIIEPUMEHT II0 PpACIO3HABAHUIO KHCIIOT,
OCHOBaHUM, COJICH.

Xox padoThI:
OmngiT 1. OnpenieneHne Ka4eCTBEHHOIO COCTaBa HEOPraHUYECKUX BEUIECTB.
Jlan pactBOp, cocTosmuii U3 xyuopuaa kamus u cyibdara xenesa (II1). [Ipongenaiite
OIIBITHI, I IIOMOIIY KOTOPEIX MOKHO onpeneinTs xjaopua-uonsl Cl"u nonsr Fe?”.
JUJ1s BBITIOJIHEHUS TAaHHOTO OTBITAa COJIEPKUMOE TPOOUPKH pa3AeuTe Ha JBE MPOOHI.
Jlns onpeneneHus KaTMOHOB kene3a Fe* mpumelite B oaHy NmpoOUpKY pOmaHMI
kanust KSCN. Yro nabnronaere?
st onpenenenust anuoHoB xiyopa Cl mpuieiite B Apyryr TpoOUPKY HUTpAT
cepebpa AgNOsz. Urto HaOmomaere? Hanummre ypaBHEHHS COOTBETCTBYIOLIUX
peaKkuii B MOJIEKYJISIPHOM, TTOJTHOM M COKPAIlleCHHOM MOHHOM BUJIE.
OnebIT 2. DKCOEPUMEHTAIBHOE ONPEICIICHUE BELIAHHBIX BEIIECTB.
C NmoMOIIBI0 KAaYECTBEHHBIX pEaKUUi OMPEAENNTE, B KaKOWl W3 BBIJAHHBIX BaM
MPOOUPOK HAXOASATCS PACTBOPHI XJIOpUJIA HATPHs, XJIOpPHAA aMMOHUs, cyibdara
HaTpusd. /{5 3TOro coAaepKUMOe KaXX 10l MPOHYMEPOBAHHOUN MPOOUPKH pa3aeanTh Ha
Tpu 1OpoObl. g omnpeneneHuss XJIOpHIa aMMOHHUS HEOOXOAMMO IPOBECTH
KAUECTBEHHYIO pPEaKUHWI0 Ha HOH aMMOHMS: B TpU MNpoObl MNPUIUTH PacTBOP
TUAPOKCUJA HATpHs, HArpeTh B IUIAMEHU cnupToBKU. Yto HalOmomaere? s
onpeneneHus cyibdara HaTpUsi HEOOXOIUMO MPOBECTH KAYECTBEHHYIO PEAKIUIO HA
cyib(dar-uoH: B JBE OCTaBLIMECS MPOOBI MPUIUTH pacTBOp XJjopuuaa Oapus. YUto
Habmoaere?
JIist MOATBEpXKIIEHUS, YTO B TPETheH NPOOUpPKE HAXOIUTCS XJIOPHUIl HATpPHS,
MPOBEINTE KAYECTBEHHYIO PEAKIUI0 Ha XJIOPUI-MOH — JT0O0aBHTE PACTBOpP HUTpaTa
cepebpa. Uro nHaOmomaere? 3amuinmuTe ypaBHEHHUS COOTBETCTBYIOIIUX DPEAKIUN B
MOJIEKYJISIPHOM, TIOJITHOM M COKPAIlleCHHOM MOHHOM BUJIE.
[To xomy paboThI 3aMOJIHUTE TAOIHILY U CACIIANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.
[Ipennoxure cmocoObl mosydeHus a) ruapokcuaa xenesa (II); 6) rumpoxcuaa
MarHusi; B) MEIM M3 CJIEAYIOIIMX BeIECTB: Kpucrtamuioruapar cynbdpar meau(ll),
KapOOHAT Mar"us, TUAPOKCU] HaTpus, >KeNe30, COJsHas KHCIIOTa, XJIOPHU]
xenesa(Ill).
CocraBbTe ypaBHEHHMS MPEUIOKEHHBIX PEAKIM B MOJEKYJISIPHOM, IIOJHOM U
COKpAIllEeHHOM HOHHOM BHJIE.

JIABOPATOPHAS PABOTA Ne8
Ha3zanme paGorbl: lccieqoBaHWe OKHUCIMTEILHO-BOCCTAHOBUTENIBHBIX CBOMCTB
METAJUIOB, HEMETAJJIOB U UX COEIUHECHUIN
Heab padoTsbl
1. N3yunTh BOCCTAHOBUTENIBHBIE CBOMCTBA LINHKA.
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2. N3yunTh OKMCIUTENBHBIE CBOMCTBA MEPMAHTAHATA KA B PA3JIMUHBIX
cpenax.
3. Hamnuncars ypaBHEHUS BBIIOJHEHHBIX OKACIUTEIBHO-
BOCCTAHOBUTEBHBIX PEAKIIMA U pa300paTh UX METOOM IEKTPOHHOTO OajaHca.
PeakTuBbl: [{uHK, consiHas KUCIIOTa, IEPMAaHTaHaT Kalus, CepHasi KUCIIO0Ta, CylTbQUT
KaJIvsl, THIPOKCUJ HATPUS, BOJA.
Oo6opynoBanue: [llTarus, npodbupku, nepxkareis.
PesyabTarsl:
Dopmupyemovie I1emMeHmbl IIK (npogpeccuonanvHo-opuenHmuposannoe
cooepicanue):
— [IK 6.2. [IlnanupoBaThb B3aWMO3aMEHSIEMOCTh Vy3JIOB U  arperaroB
aBTOTPAHCIIOPTHOTO CPEACTBA U MOBBIIIEHNE UX HKCILUTYaTallHOHHBIX CBOKCTB.
memanpeomemnwie: MPII 02, MPIT 03, MPII 05, MPII 08, MPII 13, MPII 17, MPI1
19, MPK 03;
npeomemmnswie: 11P6 01, ITPG 04, ITP6 06, I1P6 08;
3HAHUS: IOHATUSA OKUCIUTENb, BOCCTAHOBUTEIIb, OKHCIICHUE, BOCCTAHOBIICHHUE;
YMEHHSI: COCTaBJISATh YPABHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX DPEAKLUHU U
paz0upaTh UX METOAOM 3JIEKTPOHHOIO OanaHca.
Xoxa pa0oThI:
Omnbit 1. BocCTaHOBUTEbHBIE CBOWCTBA LIMHKA.
OnycTtuTh B MPOOUPKY KyCOUEK IMHKA M JOOABUTH PACTBOP COJITHOM KHCIIOTHI.
OOpaTuTh BHHMaHHE Ha BbIJEJCHUE raza (BOJAOPOJA). 3alUIIUTE HAOIIOJCHMUS.
Hanummre ypaBHEHME JaHHOW OKHUCIUTEIIbHO-BOCCTAHOBUTEIBLHOW  PEAKIINH,
MCIIOJIb3YsI METO/I AJIEKTPOHHOTO OaJlaHca.
OnbIT 2. OKUCINUTENIbHBIE CBOWCTBA ITIEPMAHTaHATa Kajlus B PAa3JIMYHbBIX CpeAax.
Hanute B mpoOupky 1-2M11 pacTBOpa mepMaHraHarta Kajivs, HEMHOTO pa30aBiICHHOM
CEpHOM KUCJIOTHI U PacTBOp cyibduta Kaus. OOpaTuTh BHUMaHUE HA NCYE3HOBEHUE
SApKOW PO30BOM OKpacku. 3anuiute HabmoneHus. Hanummre ypaBHEHHE JaHHOM
OKHCIIUTEJIbHO-BOCCTAHOBUTEILHON PEAKIUU, UCIOIb3YS METOJ SJIEKTPOHHOIO
Oaanca.
Hanute B poOupky 1-2mi pacTBOpa nepmaHraHara Kaiaus, 100aBUTh K HEMY TaKOe
K€ KOJMYECTBO KPEMKOIro pacTBOpa INEIOYM, 3aTEM pPACTBOpP Cyib(pUTa Kajusl.
OOparuth BHMUMaHuME Ha OOpa3OBaHHE 3E€JEHOr0 pacTBOpa MapraHlEBOKHUCIIOrO
Kanud. 3anumure HaOmoneHus. Hanmummre ypaBHEHUE MaHHOM OKHUCIHUTEIBHO-
BOCCTAHOBUTEIBHOM PEAKIIMH, UCTIONB3YSI METO/I AJIEKTPOHHOIO OanaHca.
Hanute B mpoOupky 1-2MJ1 pacTBOpa mepMaHranara Kajaus, pa30aBUTh €ro BOJON U
NPWINTh PacTBOp cyibdura Kamus. OOpaTuTh BHMMaHWE Ha BBINaJIeHHE Oyporo
ocaJika JJMOKCHIa MapraHiia. 3anuimure HaOmoaeHus. Hanummre ypaBHeHNE JaHHOM
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM PEAKIUU, UCIHOIb3YS METOJ SJIEKTPOHHOIO
Oayanca.
[IpodeccnonaibHO-OPUEHTUPOBAHHOE 3a/IaHHE.
C 0IMHAKOBOM JIM CKOPOCTHIO OyIE€T TOKPHIBATHCS HKEJIE3HBIN MPEAMET PKABUYMHOM
B MpecHo U Mopckoi Bojie? OTtBer noscHute. CocTaBbT€ YpaBHEHHUs aHOJHOTO U
KAaTOJIHOTO MPOLIECCOB.
KoHTpoJsbHBIE BOIIPOCHI.
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1. I3 ypaBHEHHMil, NPEICTABICHHBIX HWXE, BbIOEPUTE  OKHUCIHUTEIBHO-
BOCCTaHOBUTEJIBHOE, 3aIIUIINTE JJI1 HETO JIEKTPOHHBIN OaslaHC.

1) SO3 + H,0 = H,S04 2)2Al + 6H,0 = 2AI(OH); + 3H;
2. CocraBbT€ ypaBHEHHE pPEAKIMM PACTBOPEHUS AIOMUHUS B pa30aBICHHOU
a30THOM kuciore. [IpoayKT BOCCTAHOBIEHHS a30THOM KHUCJIOTHI — HUTPAT

amMmonusi. IlomGepute KOA(DPUIIMEHTHI METOJOM JJIEKTPOHHOro OaiaHca.
BrrarcnuTe Maccy coyd, €Ciii B PEakIrio BCTyMaeT 2 MOJIb aJTIOMUHUSI.

3. IlpuBeaute nmBa 060CHOBAHHBIX MPUMEPA MCTIOIB30BAHUS IEKTPOTUTHICCKAX
MPOLIECCOB B DJIEKTPOTEXHUKE.

4. HamumuTe ypaBHEHHs, XapaKTEPHU3YIOIIME 3JCKTPOJIU3 BOIHBIX PACTBOPOB
Opomua Kanwsi, HITPUTA KBNS, XJIOPHUIa [IMHKA Ha YTOIBHBIX JIEKTPOJIAX.

JIABOPATOPHAS PABOTA Ne9

Ha3zBanue npaktudeckoil padorsi: VccienoBanue BIusSHUS pa3aTudHbIX (HAKTOPOB
Ha CKOPOCTh XMMHUYECKON PEaKIINH.
Hean pabdoTbi

1. VI3yuuTh B XO/i€ 9KCIIEPUMEHTA BIUSHUE PA3TUYHBIX (PaKTOPOB HAa CKOPOCTh

XUMUYECKHUX PEaKIIUi.
PeakTuBbl: PacTBOpBI CONSIHONM U CEpHOM KHUCIOT, THOCYNIb(ara HaTpus, kapOoHAT
KaJIbLIUSI, OKCUJ] MEJIH.
O6opynoBanue: IllTarus c npodbupkamu, cyxoe roproyee, CIMYKU, acOecToBas CeTKa.
Pesyabrarsl:
memanpeomemnsvie: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPP 01, MPK
03, MPK 06;
npeomemmnsie: 11P6 02, TTPG 04, TTP6 05, ITP6 07, TTP6 08;
3HaHMsA: (DAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUCCKUX PEAKIIHA;
YMEHUSI: BBINOIHATH JTA0OPATOPHBIM SKCHEPUMEHT IO OINpeAesieHnI0 (HaKTOpOB,
BITUSIIOIINX HA CKOPOCTh XUMUYECKUX PEAKITUI
Xoa padoThI:
OnpiT 1. BriusiHue KOHIIEHTPAIIMK PEArUPYIONIMX BEIIECTB HA CKOPOCTh XUMUYECKOU
PEAaKIKU B TOMOTE€HHOW CUCTEME.
Peakmusi Thocynbdara HaTpusi ¢ CEpPHOW KHUCIOTOM MPOUCXOIUT IO YpPaBHEHHIO:
Na,S,03 + H,SO4 = Na,SO,4 + H,O + SO, + S0
Jlns mpoBeneHHsl ONbITa CleayeT MNPUTOTOBUTH YEThIpE pacTBOpa THOCYJIb(dara
HATPHS Pa3IMYHON KOHIEHTpanuu. /{1 3TOoro B Tpu NMpOoOMPKH, HA 3aJHUX CTEHKAX
KOTOPBIX HAHECCHBI BEPTUKAJIbHBIC TEMHBIC JIMHUH, U3 HAJUTh: B TICPBYIO MPOOHPKY
— 2 mn 0,5 H pactBopa NaS;03 u 4 mi1 Bobl; BO BTOpyto mpodupky — 3 mi 0,5 H
pactBopa NaxS;03 u 3 Mut BojibI; B TpeThio TpoOupky — 4 mit 0,5 H pactBopa NayS;03
1 2 M Boabl. Takum 00pa3oMm, B OJJMHAKOBBIX 00BEMaxX MOJYYEHHBIX PacTBOPOB (6
MJI) OyneT coaepKaTbCid pa3muuHoe dYuciao wojedl NaxS;03. Ecim  ycnoBHO
0003HaunTh KOHIEHTpanuio Na;S;03 B mepBoii nmpobupke — C MOJib, TO BO BTOPOM
npoOupke koHuentparus oyaet 1,5 C, B tpetneit — 2 C.
B apyrue tpu npobupku Hanuth o 6 mi 0,55 H,SO4. Biuth B mepByro mpoOupky ¢
pactBopoM NapS;03 6 M 0,58 HpSO, m OwicTpo mepemerath COIEPKUMOE
npobupku. [lo cexyHaoMepy WM CEKYHIHOW CTpENIKE YacOB M3MEPHUTHh BpPEMsS OT
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MOMEHTa J00aBJIEHUS CEPHOW KHUCJIOTHI (HA4ajao OIMbITa) 0 Hadaja MCYC3HOBECHMSI
TEMHOM TOJIOCKM Ha MPOOHMpKE B pe3ysbTaTe MOMYTHEHHUS pacTBOpa OT BhIMABIICH
CBOOOJIHOM cepbl (KOHEIl OMbITa). AHAJOTUYHBIE OMBITHI MPOBECTH C OCTAIBHBIMU
pactBopami. /laHHbIE OrbITa BHECTH B Ta0I. 1:

Homep | OObem, ma Konnenrpamus, | Bpems CkopocThb CooTHomieHue
mpooup Na,S,03 | H,O C, NaxS:03 TCUCHHUS peakuuu B | CKOPOCTEH
KA pEaKUuH T,C yci.en., 1/t peaknuu

Ha ocnoBanuu nanusix Tabi. 1 HauepTUTh Tpaduk 3aBUCUMOCTH CKOPOCTH PEaKIIUU
OT KOHIIEHTparuu (Ha ocu abCIuce — COOTHOMICHUS KOHIeHTpanuu NaS;0s3, Ha ocH
OpJAUHAT — COOTHOLIEHUSI CKOPOCTEW, MPUHAB MUHUMAJIBHYIO CKOPOCTbh 32 €AUHUILY, a
BCE Jpyrue — BBIpa3WB B KpaTHBIX €il 3HaueHusix). Ilpu moctpoenuu rpaduka
ya0o0Hee TMpUHATH MacliTad JUisi MUHUMAJIbHOM CKOPOCTU M MUHUMAJIbHOU
KOHIIEHTPAIlUX PaBHBIN 2 CM.
Kax 3aBUCUT CKOPOCTh peaklny OT KOHIICHTPALUHA PEAarupyrolUX BEIIECTB?
OneiT 2. BausgHue TeMiepaTypbl Ha CKOPOCTb XMMUYECKON PEaKIUK B TE€TEPOreHHON
CUCTEME.
B nBe nmpoOupky BHECHTE HEMHOTO MOpPOIIKAa OKCHAAa MEIu W J00aBbTe MO 2 M
CEepHOIl KHUCJIOTHl OJMHAKOBOM KOHUEHTpauuu. HaOmiogaiite 3a npuzHakamu
peakuuu. OnHy NpoOUPKY MOJOTPENUTE B MJIAMEHHM TOPENKHU. 3alUIINTE PE3yJIbTaThl
OMbITA, HAMUIIMTE COOTBETCTBYIOUIEE YPAaBHEHHE pPEaKLHUH, CIEIaiiTe BBIBOJ O
BIIMSIHUM TEMIIEPATypPhl HA CKOPOCTh XUMHUYECKOUN PEaKIIH.
OmnpiT 3. BisHre BeJIWYMHBI MIOBEPXHOCTH PEArHPYIONIETO BEHIECTBA HAa CKOPOCThH
pPEaKIMU B T€TEPOTEHHON CUCTEME.
Haneiite B n1Be mpoOupku 1o 2—3 M1 pacTBOpa COJITHOM KUCIOTHL. B oqHy mpoOupky
OIYyCTUTE KYyCOYEK MeJa, B JAPYryl0 — MOPOLIOK kapOoHaTa Kaiblus. OOparure
BHUMaHHUE Ha CKOPOCTh BBIJICJIEHUS My3bIPbKOB Ta3a B 00eux npobupkax. Hamumure
COOTBETCTBYIOIIEE YpaBHEHHE peakuuu. OOBsICHUTE, TOYEMY CKOPOCTb PaCTBOPEHUS
MeJia B 3TUX CIy4asx pa3iIvyHa.
[To xoy pabOThI 3aMOMHUTE TAOIUIY U CAETANTE BHIBOJDI.

KoHTpoJibHBIE BONIPOCHI.
JlaiiTe XapakTepUCTUKY IO BCEM MPHU3HAKAM CJICAYIOIINM PEAKLUAM:
a) 2COq) + Oxr) = 2C0Oxr) + Q 0) Cis) T COxr) — 2COr) -Q
B) CaCO3(TB)—>C&O(TB) +C02(r.)- Q F) CHy4 ot 20, ) ® CO, ot 2 HZO(r) +Q

JIABOPATOPHAS PABOTA Nel10
Ha3Banue padoTbl: X¥MHUYECKOE PAaBHOBECHUE U YCIOBHUS €r0 CMEIICHHUS.
esu padoTbI
1. TToBTOpPUTH MOHATUSI O XUMUUYECKOM PaBHOBECHH;
2. B xoze 9KcTiepuMeHTa ONPeIeIUTh YCIOBUS CMEIIEHUSI PAaBHOBECHUS
XAMHUYECKNX PEAKIIHM.
PeakTHBBI: pacTBOPHI HOAA, Kpaxmalja, [IMaHUIA KNS, COJITHOU KUCIIOTHI, XJIOpHIa
k00anbTa, XJI0pUIa Kajaus, XJIOpU/Ia Kejie3a, BoJa JUCTHIITUPOBAHHAS.
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OoopynoBanue: llltaTuB c mpoOupkamu, Cyxoe roprouee, Clin4dky, acOecToBast CeTKa.
Pe3syabTarnbl:

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

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

3HAHUSA: YCIIOBHS, BIUSIONINE HA CMEILIEHHE XUMHUYECKOTO PAaBHOBECHS;

YMEHHS: BBHINOJHATH JIA0OPATOPHBIM HKCIEPUMEHT IO OMNPEEICHUIO YCIOBUMN
CMEILICHHS PABHOBECUSI XUMUYECKUX PEAKIIUH.

Xoxa pa0oThI:

OnpiT 1. BrusHue W3MEHEHHs] KOHILECHTPALMU _PEearvpyromux BEHIECTB Ha
XUMHUYECKOE PaBHOBECHE.

A) CMelieHre paBHOBECHUS U3y4aeM Ha IPUMEPE peakiuy B3aUMOACHCTBUS XJIOpUIa
xenesa (III) ¢ ponanunom kanus. B xoxe peakuuu oOpaszyercs pacTBOp KpOBaBO-
kpacHoro 1nBeta. PactBopsl cosneit KSCN u KCI - 6ecisernbie, pactBop FeCls —
MMeEeT CBETI0-0ypyto okpacky, a pactBop Fe(SCN); - kpoBaBO-KpacHyt0. 3aluIInTe
ypaBHEHHUE PEAKIUU U IIBET pacTBopa noj1 hopmyIaMu:

FeCl; + 3KSCN « Fe(SCN); + 3KCl

Uszmenenue uHmeHCUBHOCMuU OKPACKU PACMBEOpa C8UOemelbCmayen 0 HanpasieHuu
CMeweHUsl XUMUYEeCKO20 PABHOBECUSL.

1. B npobupky nHaineiite no 2-3 karmm pactBopoB KSCN u FeCls u pa3daBsTe Boj10i
10 OJeTHO-KpPAaCHOM OKpacKu. 3aluiuTe B HAOJIIOI€HUH LIBET pacTBOPA.

2. Pazgenure mNOJNYyYEeHHBIM PacTBOp Ha 4 paBHbICE YAaCTU M HAJIIEUTE B pa3HbIC
npobupku. B nepByto npoOupky nodassTe 2-3 karm pactBopa KSCN, Bo BTopyio —

croibko xe FeCls, B Tperbto — menotky kpuctamimyeckoro KCl. CpaBhure
M3MEHEHUE OKPACKU PacTBOPOB MEPBBIX TPEX MPOOUPOK C COACPKUMBIM YETBEPTOU
MPOOUPKHU.

Paccyxmaem: B nepBoit mpoOupke npu yBEIMUYEHUN KOHIICHTPALUU pOJaHuAa Kalus
KCNS BUIMM NMOTEMHEHHE COIAEPKUMOTO MO CPaBHEHHIO C ATAJOHOM, a, 3HAYMT,
Oynet npeobiagaTh nMpsAMasi peakiiusi, B pe3yJbTare KOTopoil OyneT oOpa3oBbIBATHCA
ponanun xenesa (I11), u pactBop OyaeT TemHeTh (TEMHO- KpacHbI 1BeT). Paccyxnas
MOI00HBIM 00Pa30M, OMTUIIUTE, Ky/1a CMEIIAETCsl PABHOBECHE B KAXKIOM CIIydae.

b) B po6upky naneiite 0,5—1 M koHnenTpupoBannoro pactsopa CoCl, u no6aBbTe
HECKOJIPKO Karlellb COJITHOM KHMCJIOThl. HabmromaiTe n3MeHEeHHe OKpacKu OT cliabo-
pO30BOIi 10 cHHel 3a cueT oOpazoBaHus kommuiekcHoro noHa [CoCls]t . Pasz6asbre
pacTBOp BOJOM M HAOIIOalTe N3MEHEHHE OKPACKH.

Zanumute ypaBHenue peakiuu: [Co(H20)s]Cl, + HCI =[CoCl3]H + 6H,0
OOBsicCHUTE CMEIIEHNE PABHOBECHS MPY M3MEHEHUH KOHIIEHTPAIIMK KOHOB XJIOpA.
OnbiT 2. BausiHue TemMnepaTypbl Ha CMEIIEHUE XUMUYECKOTO0 PABHOBECHS.

ITomyuyure pactBOp Kpaxmana. [l 3TOro pasBeauTe XOJOJHOM BOJOW B OIHOM
mpoOupKe HEMHOTO Kpaxmaia. B apyroil mpoOWpke BCKUIATUTE YUCTYIO BOMdY, U
ObICcTpO TIpuIIeiTe €€ B mepByto npodbupky. Octynure.

B uuctyro npobupky Bo3pMHUTE 2-3 MJT pacTBOpa Kpaxmaja u Tyna ke 100aBbTe 2-3
Karuii WOHOM BOJIBI, IPU 3TOM 00pa3yeTcsi HEMPOYHOE COSAMHEHHUE, OKPAIIICHHOE B
cuHe-(UOoIeTOBbIN 1BET. J[aHHAs peaKIlus S5K30TePMUIECKas.

Kpaxmain + ilon1 <> okpaiieHHoe BenecTBo + Q
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Harpeilite coaepxxumoe NOpoOOUMPKH MOYTH 1O KUIEHUS, a 3aTeM OXJaJuTe 0
KOMHATHOM  Temneparypbl. OOBSCHUTE HW3MEHEHUE OKpackhd  CMeEIEHUEM
XUMHUYECKOTO paBHOBecHs. Hanmumute BBIBO/I.
[To xoxy paboThI 3aMOJIHUTE TAOJIMILY U CACIIAWTE BHIBOBI.

KoHTpoJibHBIE BONPOCHI.
B xakoM HampaBI€HHMH CMECTUTCSI PABHOBECHUE CIEIYIONIUX PEAKIIHi
2CO(r)+02(1)=2CO2(r)+Q
CaCOs (tB) = CaO(1B) + CO2(T) + Q
N2 (t) + 3H2(r) =2 NH3 (1) - Q
2Mg + Oy(r) = 2MgO(TB) - Q

a) MpY MOHW>KEHUH TEMIIEpaTyphl? 0) IpU NOBBILICHUY JIABJICHUS?

JIABOPATOPHAS PABOTA Nell

Ha3Banmue padorbl: VccienoBaHue CBOMCTB METAIIJIOB U X COCTMHEHUIA.
Hean pabdoTbi

1. V3yunTh OCHOBHBIC XUMHUECKHE CBOMCTBA METAJIJIOB.

2. M3yunth cBOMCTBA U c1OCOOBI mosydeHus ruapokcuaa sxenesa (1) u (III).

3. HammcaTpk ypaBHEHHS BBITIOJTHEHHBIX PEaKITUH.
PeakTuBbI: AJIIOMUHUEBAs CTPYXKKa, COJIAHAs KHUCJIOTa, CEpHas KHUCJIOTa, a30THas
KHCIIOTa, TUAPOKCUI HaTpus, cyiabdar xenesa (II), xmopun sxeneza (III), mutpar
CBHHIIA, [TUHK.
Oo6opynoBanue: IlItatuB c npoOUpKaMu, CyXo€ roprouee, Cliuuku, acoecToBas CeTKa.
Pesyabrarsl:
Dopmupyemoie 971eMEHM bl IIK (npogheccuonanvno-opuenmuposannoe
cooepicanue):
- [IK 1.1. Opranu3oBbIBaTh U OCYIIECTBIISATH SKCILUTYATAIAIO AIEKTPOYCTAHOBOK
MIPOMBIIIJICHHBIX U TPAYKIAHCKUX 3JIaHU;
memanpeomemnste: MPII 02, MPIT 03, MPII 05, MPII 08, MPII 13, MPII 19, MPK
03, MPK 06;
npeomemmnswie: 11P6 01, ITP6 04, ITP6 06, I1P6 08;
3HAHHUS: CBOIICTBA METAJUIOB M UX COCIUHEHUMH,
YMEHHUS: COCTABJISATh YPABHEHUSI XUMHUYECKUX PEAKIIMM, XapaKTEPHBIX JIJI1 METAJLJIOB
U UX COCIUHEHUM.
Xoxa padoThI:
OngiT 1. B3auMoieicTBHE METAIIIOB C KUCIOTAMMU.
Onyctute B 1 mpoOUpKy rpanyiny UHKA, B APYTYIO0 — MEIHYIO MPOBOJIOKY. JloGaBbTe
B KaXAyl MpOOUPKY pPacTBOP COJSHOW KHUCIHOTBL. OOpaTuTe BHHUMaHUE Ha
BbIJIeTIeHre ra3a (Bojopoja). Beszne nmu uaer peakuusi? B BbIBOJIE 3aNUIINTE YCIOBUS
B3aMOJICUCTBUS KUCIOT C METaJIaMH.
Hanummre ypaBHEHHE BO3MOXKHOW OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOM PEAKIINH,
MCIIOJIB3YsI METO/T AJIEKTPOHHOTO OaiaHca.
OmnpIT 2. B3aumMoeiicTBHE METAIOB ¢ HEMETAIAMHU.
B mmams BHecute mopomok MarHus. HaOmromaembie MCKPBI CBUACTEIBCTBYIOT O
MPOTEKAHUU PEaKIUK MEXAy MarHueM W KuciaopoioMm. Hamwuiiure ypaBHEHUE
peaKIu, COCTaBbTE JICKTPOHHBIN OajaHC.
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OmnbiT 3. B3auMoAeiiCTBHE METAIIIOB C COISIMU

B npoOupky ¢ pactBopom HutTpata cBuHina (II) monoxute Kycouek nuHka. B
npoOupKy ¢ pacTBopoM xJsopuaa nuHka (1) monoxuTe Kycouek cBUHIA. 3alUIIUTE,
B 0o0eux 1M TpoOupKax HAOIIOJAIOTCAd NPU3HAKH PEaKIuu, caenaiTe BbIBOA 00
YCJIOBUSIX B3aUMOJCHCTBUSI METAUIOB C COJISIMU. Hamummnre ypaBHEHHE peakUuu,
COCTaBbTE AJIEKTPOHHBIN OanaHc.

OnbIT 4. B3auMoAeicTBHE MIETOYHBIX METAJIJIOB C BOJOM.

B xumugeckuit ctakan ¢ Bogou m00aBeTe 1-2 Karm (eHon(pTaIenHa U TTIOMECTUTE
Kycouek Hatpus. [IpoHabiromaiiTe BeIIeICHUE Ta3a U M3MEHEHUE OKPACKH pacTBOpa.
Crnenaiite BBIBOBI O MPOAYKTAX PEAKIUU, 3alIUIIUTE YPABHEHHUE, PEAKIIUU COCTABhTE
AJIEKTPOHHBIN OalaHC.

OnwiT 5. HccnemoBanwe CBOWUCTB Menaw W e€ coennHeHHMH (TpodeccroHanbHo-
OPUEHTUPOBAHHOE 33/IaHUE).

5.1. B3aumojielicTBre MU ¢ KUCIIOTaMHU.

Meow aensemcs 0OHUM U3 JIYYUWUX MOKONPOBOOAWUX mamepuanos. Ona xumuiecku
Mano aKkmueHa, Ho 1e2K0 pacmeopsemcs 8 A30MHOU KUciome.

HccnenyiiTe B3auMOJEHCTBUE MEIU C COJISTHOM, pa30aBI€HHON a30THOM KUCIOTAMHU
U C KOHIIEHTPUPOBAHHON CEpHOM M A30THOM KHCIOTaMH. Hamummre ypaBHEHUS
peakiuii, Ko3hOUIIMEHTH MOJ0EPUTE METOJOM 3JIEKTpOHHOTO OanaHca. CraenaiTte
BBIBOJI O YCTOMUYMBOCTH MEAU K KUCIOTAM.

5.2. [lonyuenue coenunenuit meau (II).

Ha 6030yxe me0db bvicmpo nokpvleaemcst moHKUM CI0eM OKUCU MEeMHO20 Yeemd, HO
9MO OKUCJIeHUe He NpOoHuUKaem 6 21y0b Memanla U CLYHCUM 3AWumou om
oanvbHeluel KOppo3uu.

[TomyunTe okcua Meau, HarpeBasi MEAHYIO MPOBOJIOKY B IUIAMEHH. JIETKO J 3TOTO
no0utbea? 3anuummTe HAOMIOJIEHNS U YPaBHEHUE PEAKIUU, COCTABHTE AJIEKTPOHHBIMI
OasaHc.

5.3. Biustnue Menu Ha pyrue MeTalibl.

Xumuueckass aKmueHoCmv auOMUHUA, 6 nape ¢ OOIbLWOU pazHuyel 8
INEKMPOOMPUYAMENbHOCTIU C MeObl0 0ellaem HeBO3MONCHbIM NpIMoe COeOUHeHUe
nPOB0O0E U3 DMUX 08YX MEMALILOS.

3a4iCTUTE ATFOMUHUEBYIO U MEJIHYIO ITPOBOJIOYKH U COEIMHUTE UX APYT C APYTOM.
B nBe mpobupku HaneiTe 2 M pacTBOpa COJITHOW KUCJIOTHI. B mepByro mpoOupky
MMOMECTUTE 3a4YUILICHHYI0 TMPOBOJIOKY AaTOMHUHUS, BO BTOPYIO — CKPYTKY JIBYX
IIPUTOTOBJIEHHBIX TpoBoJIoYeK. Yepe3 4-5 MUHYT omnpenenure, TA€ peakuus UAET
nHTeHcuBHee. [loduemy Henb3si B JJIEKTPOYCTAHOBKAX HANpPsMYIK) COEIUHSTH
AJTIOMUHMEBBIA MPOBOJ ¢ MEAHBIM? Cies1aiiTe BHIBOI.

ITo xomy pabOTHI 3aMOJHUTE TAOIUILY U CACTANTE BHIBOIBI.
[IpodeccrnoHaIbHO-OPUEHTUPOBAHHOE 3aaHUE.

B cpennem, meHas xxuiia 10HKHA BeIEpkaTh 80 cru0oB, mpoTuB 12 cruboB y

AITFOMUHHUEBOU MPOBOJIKU.

1. C xakum mMaTepuaioM HY>KHO paboTaTh akKypaTHee?

2. IlepeuncnuTte MmIrOCH 1 MUHYCHI AIFOMUHEBON MPOBOJIKH.

KoHTpoJibHBIE BONIPOCHI.
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1. OxapakrepusyiiTe 0OCHOBHbIE ()M3UYECKHE CBONCTBA METAJUIOB U CIIJIAaBOB

2. Cepebpo — OTIAMYHBIA MPOBOJHUK DIEKTPUYECKOTO TOKA, HO HMEET
HEJO0CTAaTKHU: 3TOT METaJUI JI0POTOil, a TaKKe OKUCIAETCA B Cpelie C CoJiepKaHuEM
CepBI:

Ag + H,S + O, —» Ag,S + H,0. 3anummure 3iaeKTPOHHBINH OalaHC K JaHHOM
g p y
YPaBHCHUIO PEaKIIUH, pacCTaBbTe KOA()PHUITMCHTHI.

JIABOPATOPHAS PABOTA Nel?
Haszanue padorsi: [lonyueHue, coOnpanue u pacro3HaBaHUE ra3oB.
eau padoTsI
1. IMomyuuTs U coOpaTh ra3000pa3HbIe BelecTBa (BOAOPO, KUCIOPO/I,
YTJIEKHUCIIBIA Ta3).
2. HamucaTh ypaBHEHHS BBIMIOJTHEHHBIX OKACIUTEIHPHO-BOCCTAHOBUTEIBHBIX
peakimii 1 pa3o0opaTh UX METOJIOM AIIEKTPOHHOTO OallaHca.
PeakTusbi: L{uHk, consHast KuCI0Ta, IEPMaHTaHAT KaJlks, CepHasi KUCIIOTa, MeTl,
M3BECTKOBAs BOJIA.
O6opynoBanmue: llITaTuB ¢ mpoOupKaMu, Cyxoe Toprodee, CIIMUKH, JTyYUHKH,
ra3o0TBOJIHasA TpyOKa, acOecToBas ceTka, 1Tab0paTOPHBIH IITATH.
Pesyabrarsr:
memanpeomemnwvie: MPII 02, MPII 03, MPIT 05, MPII 13, MPII 17, MPP 01, MPK
03, MPK 06;
npeomemmnswie: 11P6 02, ITPG 04, ITP6 05, ITP6 07, ITP6 08;
3HAHMSA: CHOCOOBI MOJYYEHUSI MPOCTHIX BEIIECTB, 0OPA30BAHHBIX HEMETaIaMu M
OKCHUJIOB;
YMEHMSI: BBINOJHATh AKCHEPUMEHT MO TOJYYEHUIO U COOMpPaHMIO Ta3000pa3HBIX
BEIIIECTB.
Xoa padoThI:
Onprit 1. [Tonyuenue, cobrpanue ¥ pacio3HaBaHUE BOIOPOaA
Cobepure npubOp A MOJYyYCHUs] Ta30B U MPOBEPHTE €r0 Ha TePMETUYHOCTH. B
MpOOUPKY MONOXKUTE 1—2 TrpaHynbl UHKA W TpWiIedTe B Hee 1—2 MII CONSTHOM
KHUCJIOTBL. 3aKponTe MPOOHMPKY MPOOKOM C ra300TBOJHON TPyOKOHW M HAJCHBTE Ha
KOHYUK TpyOKu eme oaHy mnpooupky. I[lomoxxaure HEKOTOpoe BpeMms, 4YTOObBI
npoOWpKa  3aloJHWIACH  BBIACIAIONIMMCS ra3oM. YTO  MPOUCXOAUT  TIPH
B3aMMOJICHCTBUM IIMHKA C COJSAHOM KHUCJIOTOM? COCTaBpTE ypaBHEHUE PEAKLUHU U
paccMoTpuTe €€ ¢ TOUKU 3PEHUS MTPOIIECCOB OKUCICHUS-BOCCTAHOBIICHUS.
CHumuTe TpOOUPKY C BOJIOPOJIOM M, HE TEpeBOpavMBas €€, MOJHECUTE K TOpSIIeH
criupToBKe. Eciiv BOOpO/T B3pBIBACTCS C TIIYXUM XJIOIIKOM, TO OH YHCTBHIN, a €CJIH C
«JTAIOIIKUM» 3BYKOM, 3HA4YUT, BOJOPOJ COOpaH B CMECH C BO3JyXOM («rpemMyduid
rasy).
Onpit 2. [Tonyuenne, cobupanne U paco3HaBaHUE KUCIOPOIa
Cobepure mpubop W MPOBEPHTE €ro Ha TEPMETUYHOCTh. B MpPOOMPKY HACHINIBTE
puUMEpHO Ha Y4 ee oObema mepmanranara kanusgs KMnO4 1 y oTBepcTUs poOUpKH
MOJIOKHUTE PHIXJIBI KOMOUYEK BaThl. 3aKPOUTE MPOOUPKY MPOOKON C ra300TBOAHON
TpyOKOii. YKpenuTe mpoOWpKy B JIalKe IITaTUBA TaK, YTOOBI KOHEI[ Ta300TBOHOM
TPYOKH TOXOUJI TIOYTH J0 JTHA COCY/a, B KOTOPOM OyJIeT coOupaThes KUCIOpo . UTo
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MPOUCXOJIUT IIPU HArpeBaHUM nepmaHranata kanusa? CocTaBbTe€ YpaBHEHUE PEaKIMU
U PaCCMOTPUTE €€ ¢ TOYKH 3PEHUS MPOLIECCOB OKUCIIEHUA-BOCCTaHOBIICHHs. Hannumne
KHUCIIOpOia B COCYE MPOBEPHTE TIICIOIICH TyYHHKOU. 3aUIINTEe CBOU HAOJIOICHUS.
Onpit 3. Tonydenue, cobrpanue U pacno3HaBaHue okcuaa yriepoaa (1V)
B npoOupky nmomMecTuTe HECKOJIBKO KYCOYKOB Mejia WM Mpamopa U npuiieite 1—2
MJI pa30aBiIEHHON COJITHOW KHCIOTHI. BBICTpO 3akpoiiTe MpoOHpPKY MPOOKOH ¢
ra3o0TBOJIHON TpyOkoil. Konen TpyOKu OmycTuUTe B IPYryH0 MPOOHPKY, B KOTOPOM
HAXOJUTCS 2—3 MJI U3BECTKOBOM BO/IBL.
Heckonbko MUHYT HaOMIOalTe, Kak 4epe3 U3BECTKOBYIO BOJY MPOXOAST My3bIPHKU
raza. Uto npomcxoauT npH B3aUMOJCHMCTBUM MeJa WIM Mpamopa C COJISTHOM
kucioroi? CocTaBbT€ YpaBHEHUE PEAKIIMU W PACCMOTPUTE €€ B CBETE TEOPUU
AJIEKTPOJIUTUYECKON JUCCOLHALNH.
[To xomy pa®OTHI 3aMOJHUTE TAOIUILY U CACTANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.
Pewre 3agaun.

1. Kakyto maccy umeet kuciopoa oobémMom 7 11?7
2. Kakoit 00bEM 3aHnMaeT a3oT maccoit 14 r?
3. Uemy paBHa MossipHast Macca rasa, 1 j1 kotoporo umeer maccy 1,25 r?

JIABOPATOPHASA PABOTA Nel3
Ha3zpanme paOorbi: CpaBHEHHWE CBOWCTB TMPOCTBIX BEHIECTB, OKCUIOB W
rupokcuioB 3niemenToB 11 nepuona.
esu padoTsI
1. M3yuutsb cBOMCTBA OKCUAOB U TUAPOKCHUIOB AieMmeHToB III nepuona.
2. 3aKpenuTh 3HAHUS O TIEPHOTUICCKH U3MCHSIONTUXCS CBOMCTBAX DJIEMEHTOB B
[1C, sxcniepuMEHTaIbHO NU3YYUB XMMHYECKHE CBOWCTBA ITPOCTHIX BEIIECTB
TPETHETO MEPHOJIA U UX COCAUHEHHU.
3. Hamucatb ypaBHEHUS BBITIOJHEHHBIX PEAKIIHMA.
PeakTuBbl: ANIOMUHUEBAs CTPYXKKa, COJSHAsl KUCJIOTA, CEpHAas KUCIIOTA, a30THAas
KHCIIOTa, TUapokcun Hatpus, cyabdar xenesa (II), xmopun sxenesza (III), muTpar
CBHHIIA, [IUHK.
Oo6opynoBanue: IllTarus c mpobupkamu, cyxoe roprouee, CIUIKU, acOecToBas ceTka.
Pesyabrarsi:
memanpeomemnwvie: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPP 01, MPK
03, MPK 06;
npeomemmnuwie: 11P6 02, I1PG 04, ITP6 05, ITPG 07, TTP6 08.
3HAHUSI: CBOMCTBAa META/VIOB, HEMETAUIOB M HX COEJUHCHMM, TOHSTHE
aM(oTepHOCTU COCTMHEHM, 00pa30BaHHBIX MEPEXOAHBIMU METAJIIIAMU;
YMEHMSI: BBITOJHATh YKCIIEPUMEHT IO MOJYYCHUIO U PaClio3HaBaHUIO0 aM(pOTEPHBIX
COCMHEHUW; COCTAaBISATh YPABHEHUSI XUMUUYECKUX PEaKIUil, XapaKTEepPHbIX MIJIs
METAJIJIOB, HEMETAJIJIOB U UX COCIMHEHUH.
Xoxa paboThI:
OmnbiT 1. OTHOIIEHUE TPOCTHIX BEIIECTB K BOJIE.
B Ttpu npoOupku Haneiite 2MiI BOABI, B MIEPBYIO MOMECTUTE HEOOJBIION KyCOUEK
HATpHs, NMPEABAPUTEIILHO OCYIIUB €ro OT KepocuHa (PMIbTPOBAILHON Oymarou, BO
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BTOPYIO — T'paHylly aMaJbIUpOBaHHOTO AIOMUHUA, B TPETbIO — cepy. JJoOaBbTe B
KXy npobupky 1 karmmo pactBopa deHondranenna. OTMETbTe MPOUCXOASIINE
n3MeHeHus. Craenaite BBIBOJ O CBOMCTBAX IMPOCTBIX BEIIECTB U WX COCIMHEHUMU.
3anummTe ypaBHEHUS PEAKIINM.
OnpiT 2. OTHOIIIEHNE OKCUIOB MarHusi, aIIOMUHUS U KPEMHUS K KUCIOTaM.
B nepByio mpoOupKy MOMECTUTE HEMHOI'O MOPOIIKAa OKCHAA MAarHus, BO BTOPYIO -
HEMHOT'O MOPOIIKAa OKCUIA AIFOMUHHUS, B TPEThIO — OKCHMIA KpeMHHUs. B kaxayro
npoOupky no0aBsTe 1 MI1 cepHON KUCIOThL. OTMEThTE NPOUCXOAAIUE U3MEHEHUS. B
Kakol mpoOupke u3MeHEeHUH He mnpoucxoaut? OObACHUTE, ToYeMy. 3aNUIINTE
YPaBHEHUS PEAKIIUM.
OnpiT 3. OTHOIICHNE THAPOKCHUIIOB K KUCIOTaM U IIeJI0YaM.
* [lonyuenue u ceovicmea eudpokcuoa macHus. B mpoOupky mnomecture 1 wmi
pacTBOpa XJOpUAAa Mar"us, 100aBbTE MO KaIUIIM PacTBOP TMIAPOKCHAA HATPUA 0
o6pasoBanus ocanka Mg(OH)z\. TlomyueHHBIH 0cafoK pasnenuTe B ABE NPOOUPKH.
B oany npoOupky ¢ ocaikoM A00aBbTE pacTBOP CEPHOM KHUCIOTHI, B JAPYTyI0 —
pacTBOp ruapokcuaa Harpud. OTMETbTE MPOUCXOIAIINE U3MEHEHUS. 3alUIINTE BCE
BO3MOJKHbIE ypaBHEHHs peakuui. CruemaiTte BBIBOJ O CBOWCTBAX MArHHUSI M €r0
COCTMHEHU.
* [lonyuenue u ceovicmea 2uOpoOKCUOa antOMUHUS.
B npobupky nomectute 1 mi pactBopa cyib(hara aqtOMHHUS, 100aBbTE MO KaIIsM
pacTBOp THAPOKCHIA HATpUsi 40 obOpasoBammst ocagka Al(OH)sd. ITomyuenmsrit
0CaJI0K pa3fieNiuTe B JBe Npobupku. B oaHy mpobupky ¢ ocagkoMm 100aBbTE pacTBOP
CEpPHOM KHCIOTBI, B JPYIY0 — pacTBOop ruapokcuaa Hatpus. OtTMersTe
npoucxoasiye u3MeHeHus. [lpy B3auMMOJEHCTBUM THAPOKCUAA AIOMHUHHUS C
BOJAHBIMM pacTBOpaMH Iiejoueld oOpasyrorcs ruapokcoamoMuHatel  NaAlO».
3anumuTe BCE BO3MOJKHBIE ypaBHEHHs peakuui. CrenaTe BBIBOA O CBOWCTBAxX
AJTIOMUHHUS U €70 COCUHECHUMU.
OmnbiT 4. CpaBHEeHME CUIIBI KUCHOT daeMeHToB 11 nepuoaa
B 2 npoOupku nomecture 1no 1 My KOHIIEHTPUPOBAHHOTO PACTBOPA CHIIMKATa HATPHS
U TIpujieiiTe B 0JHy mpoOupKy 1 mi1 pactBopa opTohochHOpHON KUCIOTHI, B APYTYIO —
1 mu1 pacTBOpa cepHOM KHCIOTHI. 3anuiuuTe HabmoaeHus. Hanummumrte ypaBHeHue
peaxuuu, cAenaiTe BbIBOJ O CUJIE HEMETANIMYECKUX CBOMCTB y KpeMHus, gocdopa,
CEepbl U O CUJIE KUCIIOT, 00pa30BaHHbIX JaHHBIMU HEMETAJUIAMHU.
[To xoy pabOTHI 3aMOMHUTE TAOIUIY U CAETANTE BHIBODI.

KoHTpoJibHBIE BONIPOCHI.

1. Kak wu3MeHst0TCS OCHOBHBIE CBOWMCTBa OKCHJIOB W THAPOKCHIIOB B
nepuojae?

2. Kak M3MEHSIIOTCA KHUCIOTHBIE CBOWCTBA OKCHIOB M THUAPOKCUIOB B
nepuojae?

3. Uepe3 kakue COCNMHEHMS OCYIIECTBISETCA IEPEXOJl OT OCHOBHBIX
COE€IMHEHNN K KUCIOTHBIM?

4, C mnomompl Kakux BEIIECTB MOXKHO JI0Ka3aThb MPUHAJIEKHOCTh

TUJPOKCHJIa K OCHOBAHUSIM WJIU KUCIIOTaM?

JIABOPATOPHASA PABOTA Nel4
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Hasanmue padorsi: Koppo3us MeTamsioB 1 METO/bI 3AILUTHI.
eau padoTnl

1. TloBTOpUT, W  3aKpENHUTh CYUIHOCTh  MPOIECCOB  XMUMHYECKOM U

ANEKTPOXUMUYECKON KOPPO3UHU METAJIIOB;

2. Wccnenosarh BIUSHUS TPHUPOABI METallla, CPelbl U BHEIIHUX YCJIOBHM Ha

IIPOLIECCHI KOPPO3UHU METAJIIOB;

3. O3HAaKOMUTHCS C OCHOBHBIMU METOAAaMHU aHTUKOPPO3UOHHOM 3aIIUTHI.
PeaktuBbl: Zn (rpanynsl), Cu (ToHKas mpoBosioka 0e3 uzorsiiuu), HoSO4 (10%),
HCI (pa36.), pactBoper CuSO4, NaCl, K;[Fe(CN)s] (kpacHass kpoBsiHas coib), Fe
(Menkue CTPYKKH WM OYMILIEHHAs MeEJIKas IPOBOJIOKA B KyCOYKax), CTaJbHbIE
IJIACTUHKH.

Oo6opynoBanue: Haxnaunas Oymara (i 3a4MCTKH), IIUMIIBI TUTEJIbHBIC, CIIHYKH,
Jeprkarenb g MpOOUPOK, MTATHB C MPOOMPKAaMHU, CTEKJIIHHAs BOPOHKA, MEIHBIM
COEMHUTEbHBIN TPOBOJIHUK, CAHUTAPHAS CKIITHKA

Pesyabrarsl:

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

npeomemmnswie: 11P6 02, ITPG 04, ITP6 05, ITP6 06, ITP6 08;

3HAHMA: CYIIHOCTh IIPOLIECCOB XWMHYECKOW W JJIEKTPOXUMHUYECKON KOPPO3HH;
OCHOBHBIE€ METO/Ibl aHTUKOPPO3HMOHHOM 3alUTHI.

YMEHHUsI: pazinyaTh BUIbl 3aLIUTHBIX NOKPBITUN; 3alUCBhIBaTh CXEMbl aHOJAHOTO H
KAaTOJHOT'O MPOLECCOB

Xoxa pa0oTbr:

Onbit 1. XuMHYecKas U 3AEKTPOXUMUYECKAsd KOPPO3Us [IUHKA.

B npobupky ¢ 10 xamisiMu pacTBOpa CEpHOM KHCJIOTHI OIYCTUTE TpaHyly LUHKA.
OtMmeTbTe 00pa3oBaHME MY3BIPHKOB ra3a Ha MOBEPXHOCTH rpaHyibl. Hanwmmre
ypaBHEHUE PEaKIMM B3aUMOJICHCTBUS IMHKA C KuUCIOToW. B Ty xe mpoOupky
OIyCTUTE MEIHYIO MPOBOJIOKY M KOCHUTECH €0 I'PAaHYJbl [UHKA. UTO M3MEHUIIOCH?
Kakyro ¢yHKIMIO BBITIONHSIET MeaHas mpoBojioka? HammcaTh cxeMbl aHOJHOTO U
KaTOJIHOTO MPOIIECCOB MPpH €ro padore.

OnbIT 2. DaKTOpPbI, BAUSIOUINE HA CKOPOCTh KOPPO3HUH

2.1. BnusiHue KOHIIEHTpAIlMd OKUCIUTEIIS HA CKOPOCTh KOPPO3HH.

B mpoOupky ¢ 5 karisiMu cepHO# KUCIOTHI 00aBbTE 5 Karelb BOJbI, T.€. pa30aBbTe
pactBOp B ABa pasa. [Iponenaiite onsiT, aHamornuuslid onbITy 1. Coenalre BBIBOX O
BJIMSIHUY KOHIIEHTparuu H™ -HOHOB Ha CKOPOCTh KOPPO3UH.

2.2. BnusiHue Ha KOPPO3HIO TPUPOJIBI 3AIIUTHOTO HOKPBITHS.

JIBe npoOupku HanoaHuTe Ha 1/2 ux oObemMa AUCTUIIMPOBAHHON BOJ0M. JJoOaBbTE B
KOKIYI0 W3 HUX MO 2-3 KaljM CEpHOM KHUCIOThI M MO 2-3 Kamid pacTBopa
rekcarmanodeppara (III) xamus Ks[Fe(CN)s]. OnH sBisercs KadeCTBEHHBIM
peakTHBOM Ha HOHBI Fe?*, ¢ KoTophIME 00pa3yeT cuHee OKpammMBaHue (TypHOysIEBa
CUHb). B 0HY npoOupKy omycTUTE JKeJIe3HYI0 MOJIOCKY, B KOTOPOW 3a)kaTa rpaHysia
LIMHKA, a B APYTYIO — )KEJIE3HYIO MOJIOCKY, B KOTOPOH 3akaTa rpanyJjia oiosa. [lepBas
npoOHpKa UMUTHPYET KOPPO3HIO OLIMHKOBAHHOTO Keje3a, a BTopasi — JyXKEHOTOo, T.€.
MOKPBITOTO 0JI0BOM. OTMEThTE, B KaKOW MPOOUPKE MOSIBIISIETCS CUHEE OKpaIIUBaHUE.
CocTaBpTe CXEMBl AHOJHBIX U KaTOJIHBIX THpoleccoB. OObACHUTE, KaKoe U3
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MOKPBITUIA SIBISIETCS KaTOOHBIM, a Kakoe — aHOIHbIM. Kakoe W3 HHUX U MOoYemy
3aIIMIIAET JKEJIE30 OT KOPPO3UH, a KAKOE He 3alUIIacT?
OnbiT 3. MeTO/IbI 31U TBI OT KOPPO3UU
3.1. 3amuTa MeTaia OT KOPpO3UH C IIOMOLIBIO ITPOTEKTOPA.
B naBe mnpoOupku ¢ pa30aBiE€HHBIM pPACTBOPOM YKCYCHOM KHCJIOTHI IpHOaBbTE
HECKOJIBKO Kallellb pacTBOpa HoAuAa Kanus. B OIHY M3 HHMX OIyCTHUTE IIOJIOCKY
CBHHIIA, & B IPYT'YIO — IIOJIOCKY CBHHIIA C 3a)KaTOM B HEN TpaHyJIoN nuHKa. OTMeETbTE,
B KakoW TPOOMPKE paHbBIIE TOSBISIETCS MallOpacTBOpUMoOe coeauHeHue Pbly,
OOBACHUTE TIPUYHMHY €ro IMOsBJIEHUs B pacTBope. Hamummure ypaBHeHHe
B3aMMOJICHCTBUS CBHHIA C YKCYCHOU KHMCIJIOTOM, HAPUCYWUTE CXEMY KOPPO3HMOHHOTO
raJbBaHMYECKOTO MHMKpOIJIEMEHTa. Hamummre cxembl aHOJHOTO W KaTOJHOTO
MIPOLIECCOB. YKAXUTE, KAKyIO POJIb BBIMOJIHAET MpHKaTasi K CBUHIYY I'paHyJia IMHKA B
IIPOLIECCE KOPPO3UH CBUHIIA.
3.2. 3amuTa MeTaia OT KOPPO3UM XMMHUYECKUM ITACCUBHUPOBAHUEM.
OuunctuTe ABE CTadbHBIEC IUIACTUHKHM HAXAAUYHOM Oymaroil U oJHy M3 HUX Harpeute
70 TOSIBJICHUS CIEN0B «00Ek)anocTh» (T.€., CIEJOB OKCUAHOM IJICHKH). 3aTeM
HaHecuTe o kamuie pactBopa CuSO4 Ha o0a oOpasua. HaGmonpaiite. [1o ckopocTu
NOSIBJICHHUS TEMHOI'O IATHA Ha oOpa3lax OLEHUTE 3alUTHbIE CBOWCTBA OKCHUIHOU
mieHKHA. CocTaBbTe ypaBHEHUS MPOUCXOAAIINX PEAKIUN
[To xony pabOTHI 3aMOMHUTE TAOIUIY U CAETANTE BHIBOJDI.
[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE 3a/IaHHE.

Kak mnporexkaer Koppo3us B Cilydae TIOBPEKACHUS OLMHKOBAaHHOTO U

HUKEIUPOBAHHOTO JK€Jie3a IMPU HMX KOHTakTe ¢ Bomou? OTBET MOTUBHPYMUTE

COOTBETCTBYIOIIMMH PEAKIUSIM.

KonTposbHBIE BOIIPOCHI.

1. [IpuBenuTe npuMepsI ra30BOM KOPPO3UU METAILIIOB.

2. Kakoit meramn paspymaercs npu SJIEKTPOXUMHUYECKOM KOPpPO3HHM B
mukporaibBaHomnape: Fe unu Mg, Fe unu Cd, Fe wmm Ni?

3. Kakue npouecchl MpoUCXOAT NPU NOBPEKIAEHUN TTOBEPXHOCTHOTO CJOS
HUKEJIMPOBAHHOTO KeJe3a?

4. Kaxoe xene30 Ha3pIBaeTCs JIYKEHBIM, 4 KAKOE€ OLIMHKOBAHHBIM?

JIABOPATOPHASA PABOTA Nel5

Ha3zBanue patdorsi: [IpoBenenue peakiuii mo oOHapy>KEHUIO yIepoja U BOAOPOa B
OPTaHUYECKUX BEIIECTBAX
esu padoTbI

1. ITpoBectu peakiuu, MOATBEPXNKIAIOIINE HAJIMYHME YriaepoJa W BOAOpoAa B

OPTraHUYECKUX BEIIIECTBAX.

2. HanucaTph ypaBHEHUS BBIMOJHEHHBIX PEAKLUM.
PeakTuBbl: CaxapHbiii niecok, xued, okcun meau (II), m3BecTkoBas Boja, mapadus,
MEJIHBIN KyITOpOC.
O6opynoBanue: IlltatuB ¢ mpoOUpKamMu, JOXKEUKA I CKUTAHUS BEIIECTBA, CYyXOe
roprodee, CnIKu, acOeCToBas CETKa.

Pesyabrarsl:
memanpeomemnste: MPII 02, MPII 03, MPIT 05, MPII 13, MPII 17, MPP 01, MPK
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03, MPK 06;
npeomemmnuwie: 11P6 02, I1PG 04, ITP6 05, ITPG 07, TTP6 08;
3HAHMSA. COCTaB MOJIEKYJI OPraHUYECKUX BEIIECTB,;
YMEHHA: TIPOBOJUTH JaOOPATOPHBIM HKCIEPUMEHT [0 ONpENIETICHUI0 COCTaBa
OpraHUYECKUX BEIIECTB.
Xoxa padoThi:
OmngwiT 1. Onpenenenue yriaepoaa npo0oil Ha 0OyIrJIMBaHUE U HA BbIJICICHUE KONOTH
[IPU TOPEHUH.
Ha noxeuky 1j1si coKUraHMsl BEIIECTBA IMOJOXKHUTE KyCOUYeK XJieba M HarpeuTe Haj
maMeneM. OOyTriauBIIasiCs Macca YepHOTo xjeda — yriiepo.
Ha noxeuky st CKWTaHHS BEIIECTBAa IMOJOXKHTE Kycouek mapaduHa, BHECHTE B
miamsi. KonoTs, BRIAEISIONIASCS TPU TOPSHUH — YTIESPOI. 3aMUIINATE HAOTIOACHMS.
OnwiT 2. OmnpenencHue yriiepoaa W BOJAOPOJA COXOKEHHEM BEIIECTBA C OKCHIOM
meau (11).
[IpuroroBbTe CMECh M3 XOPOIIO PACTEPTOrO caxapa U MOPOLIKOOOPA3HOrO OKCHJIA
Menu (II), B3storo B m30bITKe. Ilomecture cmech B mpoOupky cioem 0,5 cm. YV
OTBEPCTUSI TTPOOUPKU MOMECTUTE PBHIXJIbI KOMOYEK BaThbl C HAHECEHHBIM Ha HETO
0e3BoHBIM cylbdatom Meau. BceraBbTe B mpoOupKy MNpoOKYy € Tra300TBOIHON
TpyOKOI, KOHEI] KOTOpOH OMyCTHTE B JIPYryl0 MPOOHPKY C H3BECTKOBON BOJOM
(5mn). [lpubop ykpemnure B mTaTUBE, U MoJOrpelTe cMech B mpodupke. Korga Bbi
MpUJETE K 3aKIIOUECHHIO, YTO PEaKIUsl 3aKOHUMUJIACh, BEIHBTE U3 U3BECTKOBOW BOIbI
KOHEI] Ta300TBOIHON TPYOKH U MOCJIE 3TOTO MPEKPATUTE HarpEeBaHUE.
JlaiiTe mpuOOpy OCTBITh, MOCIE YEro pa3depuTe €ro U PacCMOTPUTE PE3YJIbTaThI
peakiuy, OTMETUB, MPOM3OIUIA JU U3MEHEHUS C caxapoM, OKCHJIOM MEIU U C
M3BECTKOBOM BOAOM? OnummTe U 00ObSICHUTE NMPUUMHY 3TUX U3MeHeHul. CocTaBbTe
ypaBHeHUSs peakiuu. Crenaite BHIBO, CBUAETEILCTBYIOT JIM MPOIIEIIINE PEAKITUU O
TOM, YTO B COCTaB caxapa BXOJST YIJIEPOJ U BOJOPOJ U ITOUEMY.
[To xomy paboThI 3aMOJIHUTE TAOIHILY U CACIIANTE BHIBOIBI.
KoHTpoJibHBIE BONIPOCHI.
Pewmre 3anaun.
5. Haiitu w™onexymsipayto Qopmyny BemectBa, coaepxamiero 81,8%
ymepona u 18,2% Bomopona. OTHOcUTENbHASA IUIOTHOCTh BEIIECTBA MO a30TY
paBHa 1,57.
6. Haittu monexynsapayto GopMyny OpenebHOro yriaeBoaopoia, MaccoBas
JloJ1s yrepoja B kotopom 83,3%.

JIABOPATOPHASA PABOTA Nel6

Ha3Banmue padorbi: Pacnio3HaBaHMEe NJIACTMACC U BOJIOKOH.
esu padoTbI

1. M3yunts CBOMCTBA IJTACTMACC U BOJIOKOH.

2. 3Has CBOMCTBa, MPOBECTHU PACIIO3HABAHUE IJIACTMACC U BOJIOKOH.
PeaktuBbl: HaGopbl miactMacc M BOJIOKOH, alleTOH, KOHIICHTPUPOBAHHBIE CEpHas
KHMCJIOTA U a30THAsl KMCJIOTA.
OoopynoBanue: IllTatus ¢ npoOupkamu, JOXKeUKa AJIsi CKUTAHUS BEIIECTBA, CyX0e
roprouee, Clu4Ky, acOecToBast CeTKa.
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PesyabTarsl:
memanpeomemnwie: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPP 01, MPK
03, MPK 06;
npeomemmnuwie: 11P6 02, ITPG 04, ITP6 05, ITP6 07, TTP6 08;
3HAHMSA: COCTAB U CBOMCTBA IJIACTMACC U BOJIOKOH;
YMeHMSsI: TTPOBOAUTH Ja00OPAaTOPHBIN IKCIIEPUMEHT II0 pacO3HABAHUIO IJIACTMACC U
BOJIOKOH.
Xoxa pa0oThI:
Ilpumeuanue: ipu IpoBeACHUHN PAOOTHI OJIB3YHTECH MPHIIOKEeHHEM 2 (Tabmutieit 1,
2)
Ompit 1. Pactio3HaBaHue miacTMacce.
Ucnonb3ys Tabiuily, TOBTOPUTE CBOMCTBA MOJUATUIICHA U MTOJIUCTUPOJIA. 3aNUIIUTE
YPaBHEHHUS PEAKIIMI MMOJYYEHHS ITUX MTOJTUMEPOB.
Pacno3naiite 3TtM miactmaccel. Pacro3HaBaHue IuiacTMacC CleayeT Haydarh C
BHEIIIHETO OCMOTpa, a 3aTe€éM IEPEUTH K HCCICIOBAaHUIO WX OTHOLICHUS K
HArpeBAaHUIO W TOPEHHIO. [I0TOM HCHBITHIBAIOT JECWCTBHME HA HUX PACTBOPHUTEIIEH.
YKaXuTe XapakTepHbIC MPU3HAKHU MTOJTUATUIICHA U TIOJIMCTHUPOJIA.
Ompit 2. PactiosHaBaHWE BOJIOKOH.
Hcnonb3yst Tabauily, TOBTOPUTE CBOMCTBA BOJIOKOH. BaM J1aHBI XJIOTMOK, BUCKO3a U
mepcTb. Pacmo3naliTe 3TH BOJIOKHA. Pacmo3HaBaHWE BOJIOKOH HAYMHAKOT C HX
cxuranus. Ilpm 3TOM IPOCHEKUBAIOT, C KAKOW CKOPOCTHIO MPOUCXOJHUT TOPEHHUE,
WCCIEAYIOT 3alax MNPOJYKTOB TOPEHHUs. 3aTEM MNPOBEPSAIOT JCUCTBHE HA BOJIOKHA
KUCJIOT W PACTBOPUTENCH. YKAKUTE XapaKTEPHbIC MPU3HAKU XJIOMKA, BHUCKO3bI H
HIEPCTH.
[To xomy pa®OTHI 3aMOJHUTE TAOIUILY U CACTANTE BHIBOIBI.
KonTposbHBIE BOIIPOCHI.
1. JaiiTe kinaccupuUKaImo BOJIOKOH.
2 JaiiTe kiaccuuKaimio riacTmace.
3 YeM HCKYCCTBEHHBIC BOJIOKHA OTIIMYAIOTCSI OT CHHTETHYECKUX ?
4. YeM maxHyT IpH HOHKUTAHUN XJIOIMIaTOOyMaKHbIC HUTH ?
5 Jlate ompenesieHrne MakKpOMOJICKYJIbI, 3JIEMEHTAPHOTO 3B€HA W CTEICHHU
noaumepursanuu. Kak BiIMsSeT BeIMYMHA MOJIEKYJISIPHOM MacChl Ha CBOMCTBA
BBICOKOMOJICKYJISIPHBIX COSIMHEHUI?
6. Uem peakuyu  TONMKOHAEHCAMU  OTIMYAKOTCA  OT  PEeaKkuui
noJauMepu3aruu?

JIABOPATOPHAS PABOTA Nel7

Ha3Banmue padorsi: VcciieioBanue CBOMCTB CIUPTOB U AJIbAETUIOB.
esu padoTbI

1. V3yunuth Pusnyeckune CBOWCTBA 3TUIIOBOTO CIIUPTA U TJIUIICPUHA.

2. TlpoBecTr Ka4eCTBEHHYIO PEAKITUI0 HA MHOTOATOMHBIE CITUPTHI.

3. TIpoBecTr Ka4eCTBEHHYIO PEAKIIUIO HA AJIbJICTHIbI.

4. HanucaTh ypaBHEHUS BBIITOJTHEHHBIX PEAKIUN.
PeakTuBbI: DTUIIOBBIN CIIUPT, CEPHAS KUCIIOTA, IIIUIIEPUH, PACTBOPHI Cylb(ara Mmenu
(IT) m ruapokcuna Hatpusi, opManH, HUTpaAT cepedpa (2% pacTBop), aMMuak, Boja.
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O6opynoBanue: IlltatuB c mnpoOupkamu, MeaHash TOBOJIOKA (CIUpaNib), CyXOe
roprouee, Criuyku, acoOecToBasi CeTKa.
Pe3syabTarnl:
Dopmupyemoie 71eMeHm bl IIK (npogpeccuonanvno-opueHmuposannoe
cooeprcanue):

— [IK 6.2. IlnaHupoBaThb B3aWMO3aMEHSIEMOCTb Vy3JIOB W  arperaroB

aBTOTPAHCIIOPTHOTO CPEACTBA U MOBBIIIEHUE UX AKCILUTYyaTallHOHHBIX CBOWCTB.
memanpeomemnwte: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPP 01, MPK
03, MPK 06;
npeomemmnswie: 11P6 02, TTP6 04, TTP6 05, ITP6 07, ITP6 08;
3HAHMS: CBOMCTBA CIUPTOB U aJIbJCTUIOB,;
YMEHMsI: COCTaBIIATh YPABHEHUS PEAKIUI, XapaAKTEPHBIX JJI CIIUPTOB U AJIbJIETU]IOB.
Xoa paéoThi:
OnbiT 1. ®uznyeckue CBOKWCTBA ITUJIOBOTO COUPTA U TIIULIEPUHA.
Haneiite B oiHy nmpoOMpKy HEMHOTO STHUJIOBOTO CIHMPTa, a B JAPYTYI0 HEMHOIO
riviepuHa (oOpatute BHMMaHHE Ha €ro Bs3KocTh). JloOaBbTe B 00€ MpoOMpKU
HEMHOTo BOjpl. OOpaTUTe BHUMAaHHE HAa PAacCTBOPEHUE CHUPTOB B Boje. Omnuiumre
(u3nyeckue CBOMCTBA ATHUJIOBOTO CIIUPTA U TJIUIIEPUHA.
OnpIT 2. XMMHUYECKHE CBOWCTBA STUIOBOTO CIMPTA.
2.1. OKucIeHUE CIUPTA B ATBIACTHL.
Haneiite B npooupky 0,5M1 3TUJIOBOrO CIHUPTA W MOTPY3UTE B HETO PACKAJICHHYIO
MeIHyl crnupaiab. OOpaTuTe BHHMaHHWE HA TMOSIBJICHUE 3amaxa alblerujia u
BOCCTaHOBJIEHUE MeAu. ONbIT MOXHO TOBTOPUTh HECKOJBKO pa3, OmycKas
pacKaJeHHYI0 MEIHYIO TMPOBOJIOKY B CHHPT. 3anuiiute HaOmogeHus. Hamuiure
YpPaBHEHHUE pPEeaKklMK 3TaHOJIa C OKCUIOM MEHU.
2.2. TlonyyeHue TUITUIOBOTO ddupa.
Haneiite B mpoOupky 1M1 3TUIOBOTO criupTa, 100aBhTE CTOJIBKO K€ KOHII. CEpHOM
kucioTel. Crerka Harpeiite. OOpaTuTe BHMMaHME Ha CHEIU(UYECKUA 3amax
audTIIIOBOTO 3dupa. Hamummure ypaBHEHHE peakIUU TOMYyYEHHUS TUITHUIOBOTO
a¢dupa U3 FTaHOINIA.
OnbiT 3. B3aumopeicTBue muiepuHa ¢ ruapokcuaom menu (II) — kadyecTBeHHas
peaKkIus Ha MHOTOATOMHBIE CITUPTHI.
B npoOupky nomectute 2-3 kamiam pactBopa cyibdara meau (II) u 4-5 kanenb
pactBopa ruapokcuia Hatpus. OOpaTuTe BHUMAaHUE Ha BBIMAJEHUE rOy00ro ocajka
ruapokcuna meau (II).
Jlo6aBbTe B 3Ty IMpOOMPKY pacTBOp TIJIMIEPHMHA M TINATENBHO TepeMemniaite. Yto
mpouszonuio ¢ ocankom? Kak M3MEHWIACh OKpacka pacTBopa? 3alMIluTe
HaOmrofgeHusi. Hamummre B CcTpykTypHOW  (opmMe  ypaBHEHHE  peakiuu
B3aMMOJICUCTBUSL TaulepuHa ¢ rugpokcuaom menu (II) u Ha3oBUTE MOTydYEHHOE
BEIIIECTBO.
OmnbiT 4. KauecTBEHHBIE PEaKIINK Ha aJIbJICTU/IBI.
4.1. Peakius dhopmanbaeruaa ¢ ruapokcuiom meau (10).
B npobupky momecture cHauana 5 kamenb (GopmannHa, 3aTeM 2 Kalld pacTBOpa
cynbdara menu (1) u 5 kanens 10% pactBopa rugpokcuna Hatpusi. Cpazy HauHHUTE
HarpeBathb, CjeAs 3a IMOCIeA0BATEIbHBIMA HW3MEHECHUSIMHU, TPOUCXOASAINIMMU B

29




npobupke ¢ ocamkoMm. OOpa3yromuiicsi B KOHIIE PEAKIMA KPACHBIA OCaTOK HMEET
coctaB  CuyO. 3anumure HaOmoaeHus. Hanuimure ypaBHEHHE peakUuu
dbopmanpaeruaa ¢ rugpokcuoM meau (I0).
4.2. Peakius «cepeOpsiHOTO 3epKaiay.
[Ipu mpoBeneHHM OIBITA CTPOro COONIOAANTE MOCIEAOBATENIBHOCTD JTOOABICHMUS
PEaKTHUBOB.
B uuncrtyio cyxyto npobupky nomectute 2 kariau 2% pacTtBopa HUTpaTa cepedpa u
B300TaliTe, 9YTOOBI OH XOPOILIO CMOYMJI CTEHKH MpoOupKu. J[06aBbTe Karuio KOHII.
pacTBopa amMmmuaka. Eciau mosBuTCs Oypbhlii HEMCUE3aIOMUNA 0CaloK, J00aBbhTe e
KAt aMmuaka. Ecim ocazok mcde3HeT cpasy, BTOPYIO Kalulio HE T00aBisiiTe, a
BBeauTe 2 Karum dopmanuHa. [locie 3Toro, He B30anThIBas COACPKUMOTO, CIIETKa
MOJIOTpeiTe, HE MOBOAS 10 KureHus. HaOmromailite oOpa3oBaHuME Ha CTEHKaX
npoOupku Onectsmiero cioss cepedpa. Peaknust «cepeOpsiHOrO  3epkajiay -
XapaKkTepHas peaklus Ha ajpAerujibl. 3anumure HalOmoaeHus. Hanummre
ypaBHEHHUE PEaKIMU BOCCTAHOBJICHUSI cepedpa popMaTnHOM.
[To xomy paboThI 3aMOJIHUTE TAOJIMILY U CACIIAWTE BHIBOBI.

KoHTpoJibHBIE BONIPOCHI.
OcyiectBuTe mpeBpaleHus (COCTaBbTE ypaBHEHHs coriacHO cxeme). [loanummre
Ha3Banus sBemects. C,H, — CoHys — Co.HsOH — CH3COH

JIABOPATOPHAS PABOTA Nel8
HaszBanmue pabortsi: VcciienoBanue CBOMCTB KapOOHOBBIX KUCIIOT M X COJIEH.
esu padoTsI
1. ITpoBecTr OMBITHI, MOATBEPKIAIOIIUE CBONCTBA OPraHMYECKUX KHUCIOT (Ha
MIpUMEpPE YKCYCHOM KHUCIIOTHI).
2. CpaBHHTH CBOWCTBA OPTAHMYCCKUX U HEOPTAHWUIECKUX KUCIIOT
3. Hamucate ypaBHEHUS! BBITIOJHEHHBIX PEAKIMA B MOJIEKYJISIPHOM M HOHHOM
BUJIE.
PeaktuBbl: ComnsiHas KuCIOTa, TUAPOKCHZ HATpUsA, YKCYCHasi KHUCIOTa, LHHK,
dbenondranens, TakMyc, KapOOHAT KaJbIMs, MBUIbHBIE CTPYKKH.
Oo6opynoBanue: IllTarus c mpobupkamu, cyxoe roprouee, CUYKU, acOecToBas ceTKa.
Pesyabrarsr:
Dopmupyemoie I71eMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooepicanue):
— IIK 6.2. [IlmanupoBarhb B3aMMO3aMEHAEMOCTb Y3JOB W  arperaroB
aBTOTPAHCIIOPTHOTO CPEACTBA U MOBBIIIEHNE UX AKCIUTyaTallMOHHBIX CBOWCTB.
memanpeomemnwvie: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPP 01, MPK
03, MPK 06;
npeomemmnswie: 11P6 02, I1P6 04, ITP6 05, ITP6 07, T1P6 08;
3HAHMSI: CBOMCTBA KapOOHOBBIX KUCJIOT M X COJICH;
YMEHHUSI: COCTABJISITh YPABHEHUS PEAKIUH, XapaKTePHBIX JJIsI KAPOOHOBBIX KHUCIOT H
UX COJIEH.
Xox paboThi:
Ilpumeuanue: ONpITHI C OPTAaHUYECKUMU U HEOPTAHUYECKUMH KUCIOTaMU MPOBOIUM
napauieabHoO.

30



OmnbiT 1. CBOWCTBA YKCYCHOU KHCJIOTHI.
1.1. IlomectuTe B 2 mpoOUpPKU MO OJHOW TpaHyJsie ITMHKA M J0OABBTE B IEPBYIO
npOOUPKY 2 MJI YKCYCHOM KUCIIOTBI, BO BTOPYIO — 2 MJI COJISTHOM KUCI0Thl. OOpatute
BHUMAaHHE Ha TMOSBICHHE Iy3bIpbKOB Tra3a B 00eux mpoOupKax. 3amuiimTe
HaOmoneHus. Hanumure ypaBHEHHE peaklMM IMHKA C YKCYCHOM KHCIOTOM M C
COJITHOU KucIIoToM. [loanuimmnre Ha3BaHusl BEILIECTB.
1.2. Ilomectute B 2 mpoOHWpKU MO 2 MJI pacTBOpa IIeao4 (THAPOKCH] HATpHs),
n00aBbTe B KaxaAylo MNpoOUpKy Kammio QeHonadTanenHa. Bpenute B mepBYyIO
npOOUPKY 2 MJI YKCYCHOM KUCIIOTBI, BO BTOPYIO — 2 MJI COJISTHOM KHCIOThI. OOpaTuTe
BHUMaHHEC HAa W3MEHEHUE OKPACKHM B 00EWX MpoOWpKax. 3amuImuTe HAOIIOACHHUS.
Hanummre ypaBHEHUs poBEeAEHHBIX peakuui. lloanummre Ha3BaHUs BEIECTB.
1.3. [lomecTtute B 2 MpoOUpPKU HEMHOTO KapOOHATa Kalbliusi U J00aBbTE B MEPBYIO
NpoOUpPKYy 2 MJ YKCYCHOM KHCIOThI, BO BTOPYIO — 2 MJ COJISHOM KHCJIOTHI.
BHumarenpbHO mpoHabmionaiTe 3a  MPOUCXOJAIIMM  MPOLECCOM.  3allUUINTe
HaOmoaeHus. HanmuimmTe ypaBHEHHS BBITIOJIHEHHBIX peakiuu. [loanummre Ha3BaHus
BEILIECTB.
OnpiT 2. 'Uapoau3 MbLIA.
Conm cTeapuHOBOM KHMCIIOTHI U IIEJIOYHBIX METAJUIOB IMPEICTABISIOT COOOW MbLia.
Hccnemyem cBOMCTBA MblLia.
2.1. Hanelite B mpoOupKy 2MJ1 AUCTHILTUPOBAHHOW BOJbI, J00aBbTE B HEE OIHY
CTPYKKY MbLJIa M XOpollo mnepeMemante. OOpatuTe BHUMAaHHUE Ha TMOSABICHUE
MYTHOTO pacTBOpa. 3amumuTe HaOmoAeHus. Hamwumumre ypaBHEHUE peakIuu
TUAPOJIN3a MbLIA.
2.2. K monydenHoMmy pactBopy aoOaBeTe 1-2 kamm denondranemna. OOparure
BHHMaHHE Ha OKpacKy pacTBopa. Kakyro cpeny uMeeT pacTBOp MbLia.
[To xomy pa®OTHI 3aMOJHUTE TAOIUILY U CAETANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.

1. Kakas BrIicmiast kapOOHOBasi KUCIIOTA BXOJUT B COCTaB MbL1a?
2. [Touemy MBLIOM yMBIBaThCsl HE PEKOMEHYETCS?
3. Yto mpencTaBisoT co00i CUHTETUYECKUE MOFOIIINE CPeACcCTBa?

JIABOPATOPHASA PABOTA Nel9

Ha3zBanue pabdorsi: VcciienoBaHrue CBOMCTB ITTIOKO3bI, CaXapo3bl, Kpaxmada.
esu padoTbI

1. Jloka3zaTh 3KCIIEpUMEHTAIBHO, YTO IIFOK03a 00J1a/1aeT CBOMCTBaMHU

MHOTOAQTOMHOTO CIIUPTA U ajlbAECTU/A.

2. Wccnenosath (puznyeckrue CBOWCTBA Caxapo3bl.

3. HccnenoBarh pacTBOPUMOCTh Kpaxmajsa B BOJIE, TPOBECTH KAUECTBEHHYIO

pEaKIuIo Ha Kpaxmadl.

4. HanucaTh ypaBHEHUS BBIITOJTHEHHBIX PEAKIUN.
PeaktuBbi: 10% pacTBOp DIIOKO3bI, caxapo3a, Kpaxmaji, pacTBOp THAPOKCHIA
HaTpwsi, pacTBop cyabdara meau (1), cepHas kucnora, Boaa, ogHas Boja.
OoopynoBanue: llltaTuB c npoOupkamu, cyxoe roprouee, Cliuyku, acoecToBasi CeTka.
Pesyabrarsl:
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Dopmupyemoie INIeMeHmbl IIK (npogpeccuonanvrno-opuenmupogannoe
cooeprcanue):
— [IK 6.2. IlnaHupoBaThb B3aWMO3aMEHSIEMOCTb Vy3JIOB W  arperaroB
aBTOTPAHCIIOPTHOTO CPEACTBA U MOBBINIEHNE UX HKCILUTYaTallHOHHBIX CBOKCTB.
memanpeomemnwie: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPP 01, MPK
03, MPK 06;
npeomemmnswie: 11P6 02, TTPG 04, TTP6 05, ITP6 07, ITP6 08;
3HAHMA: CBOMCTBA IIFOKO3bI, CaXapo3bl U KpaxMmala,
YMEHHUsI: COCTaBJIATh YPABHEHHS PEaKIUil, XapaKTEPHBIX JJI [JIFOKO3bI, CaXapo3bl U
KpaxMarlia.
Xoxa pa0oThI:
OmnebiT 1. CBOWCTBA IIFOKO3BI.
1.1. O6Hapy>keHHE Y TJIFOKO3bI CBOMCTB MHOTOATOMHOIO CIIUPTA.
[TomecTtuTe B mpoOUpKy 4 Karum pacTBopa mejaoud (TUAPOKCHUIA HATPUS) U 2 KarlIu
pactBopa cynbdara menu (I1). Berpsixaure conepkumoe mpoOUpKu 10 00pa30BaHUS
ocanka. JloGaBbTe KaIio, TJIOKO3bl M THIATENbHO TMepemernaiite. OOparure
BHHMaHHE Ha 00pa3oBaHUE PACTBOPA CHHETO IIBETA, YTO SIBJISICTCS XapaKTEPHBIM IS
MHOTOaTOMHBIX CIHUPTOB. 3anuiuTe HaOmoneHus. Hanuimumre ypaBHEHHE peakiuu
0K03bI ¢ rusipokcusioM Menu (II). [loanuinyre Ha3BaHUS BEILIECTB.
1.2. OGHapy>KXeHUE Y TIIOKO3bl CBOUCTB aIbJACTHIOB.
[lomy4yeHHblii pacTBOp HarpeBaiiTe B MNpoOUMpPKE [0 KUIIEHUA, CIeAs 3a
MOCJIEIOBATEIbHBIMU U3MEHEHUSMU, TPOUCXOISIIUMHU ¢ ocaakoM. OOpa3yroniuiics B
KOHIIE pEaKIMH KpacHbIM ocanok umeer coctaB CuyO. /laHHas peakuus XxapakTepHa
IUIsL  anbJETUAOB. 3anuiiuTe HaOmoAaeHus. Hamummre ypaBHEHUE peakluu
BoccTanoBjeHus runpokcuaa meau (II) rimroxo3oi. [loanuiivre Ha3BaHUS BEIECTB.
OmnpiT 2. CBOWCTBA caxapo3bl.
BHuMarenbHO paccMOTpUTE KpPUCTAIBI  caxapo3bl. IloMecTHTe  HECKOJIBKO
KpUCTAJUIOB B MTPOOUPKY U M00aBbTe BOMbI. OOpaTUTe BHUMAHUE Ha PACTBOPUMOCTD
caxapo3bl. Onummure pu3ndecKre CBOWCTBA Caxapo3bl.
OmneiT 3. CBOMCTBA Kpaxmarna.
3.1. PacTBOpeHHE KpaxmMalia B BOJIE.
HacpinbTe B mpoOUMpPKYy HEMHOIO Kpaxmala, J00aBbTe 2 MJI XOJOJAHOM BOJBI U
xopoiuio B30oaTaiTe. OOpaThTe BHHUMAHHME, YTO KpaxMmajl HE pacTBOpSETCS B
XoJionHOM Boje. HanelTe B yuCTyr0 MpOOUPKY 5 M BOJIBI M HArpeuTe 0 KUIIECHHUS.
Brnelite B mpoOUpKYy C KHUIISITKOM COJAEpX)UMOe TepBoi mpoOupku. OOpaTute
BHUMaHH€ Ha 00pa3oBaHHME BS3KOTO pacTBopa — Kiedcrepa. Onumure
PacTBOPUMOCTb Kpaxmaja B XOJIOJHOU U ropsueit Boje.
3.2. KauecTBeHHas peakiys Ha Kpaxmal.
B mpoOupky ¢ OXJaKIeHHBIM KJIEHCTEpOM J00aBbhTE KAIUTIO CHJIBHO pa30aBICHHON
HomHoW Boabl. OOparnTe BHUMaHWE HAa M3MEHEHHE OKPACKH pPAcTBOpa. YKaXHTE
XapaKTEPHbIN MMPU3HAK KAYECTBEHHOW PEAKIIMU HA Kpaxmall.
[To xomy paboThI 3aMOJIHUTE TAOIHITY U CACIIANTE BHIBOBI.
KoHTpoJibHBIE BONIPOCHI.
OcyiiecTBuTe NpeBpalleHus (COCTaBbTe ypaBHEHMs coriacHo cxeme). Iloanummre
Ha3BaHUs BelecTB. GOPMYITbl BEIIECTB B YPABHEHUSIX MPEICTABUTH B MOJICKYJISPHOM
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U CTPYKTYPHOM BHAC.
C6H1206 — C2H5OH — CH3COOH — CH3COOC2H5

JIABOPATOPHASA PABOTA Ne20

Ha3zBanue pa6orsl: MccrnenoBanue CBOMCTB OCIIKOB
eau padoTnl

1. V3yuuThb cBOMCTBA OEIKOB.

2. BBISICHUTH YCTOWYHUBOCTH OCJIKOB TIO OTHOIIICHUIO K HATPEBAHUIO U

BO3JCHCTBHUIO PEAKTUBOB.

3. IIpoBecTu HBETHBIC pEAKIIMK HA OCIIKU.
PeakTuBbl: PactBop Kypunoro 6enka, cynbdar meau (II), rumpokcun HaTpus, KOHII.
CepHas KUCJIO0Ta U a30THAsl KUCJIOTA.
Oo6opynoBanue: IlltatuB c npoOUpKaMu, CyX0€ roprouee, CliuuKu, acOecToBas CeTKa.
Pesyabrarsr:
memanpeomemnsvte: MPII 02, MPII 03, MPIT 05, MPII 13, MPII 17, MPP 01, MPK
03, MPK 06;
npeomemmnuwie: 11P6 02, I1P6 04, ITP6 05, ITP6 07, T1P6 08;
3HAHMSA: CBOMCTBA U CTPOCHUE OEIKOB,;
YMEHHUS: IPOBOIUTH KAUECTBEHHBIC PEAKIIMK HA OCIIKH.
Xoa padoThI:
OmnebiT 1. PacTBOpeHUEe OEIKOB.
[IpurotoBsTe pactBOp Oenka. [[ms 3TOoro paszdeiiTe KypuHOe SHIIO U aKKypaTHO
oTAenuTe OENOK OT >KenTka. belok moMecTutre B XMMHUYECKHHM CTakaH, U 3aJielTe
XOJIOMHOM BOJOW, pa3MEIIMBasi CTEKISIHHOM mNanoykou. OxapakTepusyute BHUA
pacTBopa SMYHOrO OesiKa.
Ongit 2. JleHatyparius 6JIKOB.
2.1. B mpobOupky HaneiTe 2 MJ pacTBOpa SUYHOTO Oeiaka W J00aBbTE€ HEMHOTO
pactBopa cynbdarta meau (II). ObpaTture BHUMaHKWE HA JIeHaTypanuio Oenka. B uém
OHAa MPOSIBISAETCA? YKaKUTE IPUUMHY JEHATYpAIUU.
2.2. B mpobupky HaneiTe 2 M pacTBOpa SUYHOTO Oeiaka W J00aBbTE HEMHOIO
cepHOU KHCIOThL. OOpaThTe BHUMaHUE Ha BBHIMAJACHHE OCAIKa. YKAKHUTE MPUUUHY
ATOTO SIBJIICHUSI.
2.3. B nmpoOupky Haneiite 2 mu pactBopa suyHOTO Oenka u Harpeite. OOpatute
BHUMaHUE Ha CBEpThIBaHUE Oenka. Kak Ha3bIBaeTCs ATOT mporecc?
OmnpiT 3. I[BEeTHBIE pEaKIMU HA OCNIKHU.
3.1. buyperoBas peakuusi.
Haneiite B mpoOupky 2 mi pactBopa Oesika, 100aBbTe 1 M1 pacTBOpa cylibdara Meau
(II) u 2 M rugpokcuaa HaTpus, Xopouio B3OodTaiite. OOpaTuTe BHUMaHUE Ha
M3MEHEHUE OKPAcCKM pacTBOpa. YKaXKHUTE€ XapaKTepHbI MpU3HAK OMYypeTOBOM
peakimu. Kakue (yHKIMOHAIBHBIE TPYIIBI MOJIEKYJbl O€lKa UIrpalT poJib B
M3MEHEHUU OKPacKu?
3.2. KcaHTONpOTENHOBAsI PEAKIIUSI.
Haneiite B mpoOupky 2 M pactBopa Oenka npuiieiite 1 M1 KOHII. @30THOM KUCIOTHI U
Harpeiite cMmech. OOpaTuTe BHMMAaHHWE HAa W3MEHEHHE OKPACKU OCajKa. YKakKHUTe
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XapaKTEepHBIA MPU3HAK KCAaHTOMPOTEMHOBOM peakuuu. Ha xakue (yHKIMOHATBHBIC
IPYIIIBI JaHHAs PEAKLMs SIBIISIETCS KaUECTBEHHOM ?
[To xony pabOTHI 3aMOIHUTE TAOIUIY U CAETANTE BHIBOJBI.
KoHTpoJIbHBIE BONPOCHI.
1. Kakwue cBsi3u yyacTBYIOT B 00pa30BaHMM BTOPUYHOM CTPYKTYpbI OeiKa?
2. Kaxue BemecTBa 00pa3yroTcst pu THAPOIN3E OEIKOB?
3. Kakue cBsi3u ydacTBYIOT B 00pa30BaHUM IEPBUYHON CTPYKTYphI Oeka?
4. JlokaxuTe, YTO OCTIKU SBISIOTCS MOJIUMEpPaMHU.
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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 reTEepPOreHHbIE CUCTEMBbI: CIIJIABbI
T/T Teépnas Teépnas P p ’
OCTOH, KOMITO3UIIMOHHbBIE MAaTEPHAIIBI
IIpunooicenue 2
Tabauna 1 PacnosnaBanue miacrmace
IlnacTmacca Buemnue OTHolIEHNE K JleiicTrBue
NPU3HAKHA HATPEeBaHUIO, pacTBopuTesel
rOPeHMI0
[TonuaTunex Msarkuid, [Ipu nHarpeBanuu pasmsirdaercs |B anerone, 6eH3orne,
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. |MiamMeHu racHeT. Ilpu ropenuum |HaOyxaer.
YYBCTBYETCS OCTPBIi1 3amax.
[Homuctupon Teepapii, xpynkuii, [Ipu HarpeBanuu pasmsryaercs, B aleToHe
MOYTH MPO3PAYHBIA.  |[JIETKO BBHITATUBAETCS B HUTH. Ha0yxaer.
PactBopsiercs B
OeH30/1€e, KCHIIOJIE,
JIUXJIOpITaHE.
[TomumeTtnnmera- | TBepaplid, [Ipn HarpeBanum pasmsargaercs. |B aleToHe
KpwujaT IIPO3payvHbIN. l'oput xenThIM ¢ cMHEW KaitMoli |HaOyxaer.
mIaMeHeM, C  xapakTepHbIM |PactBopsiercs B
MOTPECKUBAHUEM, OeHzone, au- H
pacrmpocTpaHnss crenuuaecKkuil | TeTpaxyiopITaHe.
3arax CJI0KHBIX d(UPOB.
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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
AOKEHOMN 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 XJI0PpHAA HATPUS.

HHOTHOCT;’ *10°, 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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