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1. HIOACHUTEJIBHASA 3AIIMCKA

Meroanueckiue PEeKOMEHJAllMU IO BBIMOJHEHUIO JIA0OPATOPHBIX paboT Mo
0011e00pa3oBaTeNbHON AUCIUIUIMHE «XUMHUS MpeAHa3HAaYeHBI NIl 00y4aronIuXcs
crenraibHOCTH 07.02.01 ApXHUTEKTYypa TEXHOJIOTHYECKOTO MPOdUIIS.

JlabGopaTopHble 3aHATHUS SBISIOTCS BAXKHBIM 3JIEMEHTOM 00IIe00pa30BaTeIbHOM
TUCITUIUIMHBL. B miporiecce BBIMOMHEHHUS JTa0OpaTOPHBIX paboT oOydarommecs
CUCTEMATU3HPYIOT U 3aKPEIUIIIOT MOJIYYEHHBIE TEOPETUUECKUE 3HAHMSI, PA3BUBAIOT
UHTCIJICKTyallbHBIE M MPO(PECCHOHANbHBIE YMEHHs, (OPMHUPYIOT DJIEMEHTHI
KOMIETEHIINI Oy IyIuX CIIeNUaIicTOB.

PabGoueit mporpammoii  00111€00pa30BATENbHON  TUCHUIUIMHBL  « XHUMUSD»
npeaycMoTpeHo BbimosiHeHne 20 mabopaTopHBIX pabOT, KOTOpHIC HANpaBJICHBI Ha
JOCTHKECHHE CIEAYIOIINX LeJei:

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

— ¢dopmupoBaHue y OOydYarOIIMXCS YMEHUW OCYIIECTBIATh IOUCK U
UCIIOJIb30BaHUE HH(OpMaIuu, HeoOoXoaumon i S(PQPEKTUBHOTO BBIMIOIHECHHUS
podecCHOHANIBHBIX 3a/1a4, TPO()ECCHOHATBLHOTO U JINYHOCTHOTO Pa3BUTHS;

— ¢dopmupoBaHHe Yy  O0OydYarolmUXCs yMEHUN  MOATBEPXKIATh  3HAHUS
XUMUYECKUMHU ONBITAMH, aHAJU3UPOBaTh, IO3HABATh MHOTr000pasve MpPUPOIbI
BEILIECTB, HAKaIUIMBaTh ()AKTHI ISl CPABHEHUI, 0000IIEHUH, BEIBOJIOB, B TOM YHUCJIE
MIPU U3YYCHHUH IPYTUX TUCIHUILINH;

— pa3BuTHE Yy OOydYaromwuxcss yMeHui HaOmoaaTh (AKThl U SBJICHUS U
OOBSACHSATH UX CYIIHOCTh B CBETE M3YUYEHUSI TEOPUN U 3aKOHOB,;

— pa3BUTHE y OOYYAIOIMXCS YMEHHUI COMOCTAaBJATh PE3yJbTaThl MOJYy4YEHHON
paboThI C TEOPETUUECKUMHU KOHIICTIIIUSIMU;

— TpUOOpeTeHre OOYYAIOIIMMUCS CIEIMATBHBIX YMEHUN W HaBBIKOB PabOTaTh
CaMOCTOSATENIbHO; YMEHHM OCYIIECTBISATh HMHTEPIIPETAIIMI0 UTOTOB J1a0OpaTOpPHOM
paboThI, OLICHUBATh MTPUMEHUMOCTH TOJIYYEHHBIX JAHHBIX Ha MPAKTUKE, B KAYECTBE
HMCTOYHHMKA HAYYHOTO 3HAHUS.

— OCO3HAHME OTBETCTBEHHOCTH OOYYAIOMIMXCS CTPOTO COOJIIONATh MEPHI
Oe3omacHOCTH TIpU paboTe B JabOpaTOpWH, palMOHAIBLHO PacxojoBaTh padouee
BpeMs M XHMHYECKHE PEaKTUBBI B XUMHUYECKOW jabopaTopuu, a TaKKe YMCHHM
OKa3aHWUs MEepPBOU MOMOIILIH;

Boinonnenune m1abopaTopHbIX pabdOT AMCHMIUIMHBL «XUMHUS» O00ECreurBaeT
JOCTHXKEHUE CIEAYIOIINX PEe3yJIbTaTOB 00yUYEHUS:

JUYHOCMHBIX

— JIP 23 I'0TOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MAaCTEPCTBA, TPYI0JII00HE;

— JIP 24. TOTOBHOCTb K aKTHUBHOW [I€ATEIIbBHOCTH TEXHOJOTMYECKOH U
COIMAJIbHOW HAIMpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH H
CaMOCTOSITEJIHO BBIMIOJHATH TAKyIO I€AT€IbHOCTD;

— JIP 25. UuTtepec k pa3nuyHbiM chepam npodeccuoHambHOM AeATETbHOCTH,
yMEHUE CcOBeplIaThb OCO3HAHHBIM  BbIOOp Oyaymiedl mnpodeccuun u
peann30BbIBaTh COOCTBEHHbIE KU3HEHHbIE TUIAHBI;
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JIP 26 TOTOBHOCThH M CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpPA30BAHMIO HA
HPOTSDKEHUH BCEH JKU3HU

MemanpeomemHix:
VHUBEPCANIbHBIX YUeOHbIX NO3HABAMENbHBIX 0eUCEULL:

MPII 01 camocTosiTensHO (pOpMYIHPOBATh U AKTYAIU3UPOBATH POOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MPII 02 ycranaBnuBaTh CyIIECTBEHHBIM NPU3HAK WM OCHOBAHUA JUIA
CpaBHEHMS, KilacCupuKaIuu U 0000IIeHNS;

MPII 03 onpenenars nenn AesTeIbHOCTH, 3a1aBaTh NapaMETPbl U KPUTEPUH UX
JNOCTHKEHHS,

MPII 05 BHOCHTH KOPPEKTHBBI B JEATENBHOCTBH, OLICHUBATH COOTBETCTBUE
PE3yIBTATOB LIEJISIM, OLICHUBATH PUCKH ITOCIEACTBUN NEATEIBHOCTH;

MPII 08 crmocoOHOCTh U TOTOBHOCTh K CaMOCTOSITEILHOMY IMOMCKY METOJIOB
pELIECHUs IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHbIX METOIOB II03HAHN,
MPII 13 ananu3upoBaTh MOJIYYEHHBIE B XOJE€ PELICHHs 3aJadd pe3ysbTaThl,
KPUTUYECKHU OLIEHUBATH UX JOCTOBEPHOCTD, IPOIrHO3UPOBATH U3MEHEHUE;

MPII 15 pazpabGarbiBaTh IUIaH pEMICHHS NPOOJIEMBI C YYETOM aHalu3a
MMEIOIIMXCS MATEPUAIIBHBIX U HEMATEPHUAIIBHBIX PECYPCOB;

MPII 17 yMmeTp NEepEeHOCUTh 3HAHHS B ITO3HABATEIBHYI0 M MPAKTUUYECKYIO
00acTu KU3HEAEATEIbHOCTH;

MPII 19 BelIBUraTh HOBBIE HWJAEH, NpENIararb OPUTHMHAJIBHBIE IMOAXOABI W
pemeHns

MPII 21 BnageTs HaBbIKAMH MOJYyYEHUS HHPOPMALIMU U3 UCTOYHUKOB Pa3HbIX
THIIOB, CAMOCTOSITENIBHO OCYLIECTBIIATh IOUCK, aHAJIN3, CUCTEMATHU3ALNIO U
MHTEPHPETALNIO HHPOPMALIUK PA3TMYHBIX BUOB U (POPM MPEACTABICHHUS.

VHUBEPCATILHBIX KOMMYHUKAMUBHBIX OellCMBULL.
— MPK 03 Brnagers pa3IMuHBIMUA CIIOCOOAMHM OOIICHUS U B3aUMOICHCTBHUS
— MPK 06 mnoHuMaTh M HCHOJB30BaTh MPEUMYIIECTBA KOMAHIHOU W

WHIMBHUIYaTbHON PaOOTHI

VHUBEPCATILHBIX Pe2YISIMUBHBIX OeliCIBULL.
— MPP 01 camMocCTOsATENIbHO OCYIIECTBIATh MO3HABATEIBHYIO JIE€SITEIbHOCTD,

BBISIBIISITh TIPOOJIEMBI, CTaBUTh M (POPMYyIHMpPOBaTH COOCTBEHHBIE 3a7aud B
00pa3oBaTeNbHOM NEITEITLHOCTH M )KH3HEHHBIX CUTYAITUIX

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

OTBCTCTBCHHOCTD 3a PCIICHUC

npeomMemHulX:
— IIP6 01 chopmupOBaHHOCTH MPEICTABICHUNA: O XMMUYECKON COCTABIISIIOLICH

€CTeCTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XUMHH B TO3HAHWUU SIBJICHUU
npupoabl, B (OPMHPOBAHWW MBINUICHUS U KYyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM IIJIsi PEIIeHUs MPaKTUYECKUX
3a/lad ¥ DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MNPUPOJTHOM Ccpelie

— TIP6 02 BiajeHWe CHCTEMOM XUMHYECKHX 3HAHUH, KOTOpas BKIIIOYAET:

OCHOBOITIOJIararomue ITOHATHA (XI/IMI/I‘IGCKI/Iﬁ QJICMCHT, aTOM, OJOJICKTPOHHAA
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000J04Ka aToMa, MOH, MOJEKYJa, BaJ€HTHOCTb, 3JIEKTPOOTPUIATEIbHOCTD,
CTEIIEHb OKHUCJIEHUS, XUMUYECKasl CBSI3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHbBIN
o0beM, yriaepoaHblid ckener, GQyHKUMOHANIbHAS TpyMNa, paauKkail, U30Mepus,
TOMOJIOTHYECKHM P, YIJIEBOAOPOABI, KHUCIOPOACOIEPKAIIUE COCAUHEHUS,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (YriaeBOAbI, >KHUPBI, OEIKH), MOHOMED,
NOJIUMEP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COCIMHEHUS,
KPUCTAJNIMYECKAsl pelIeTKa, TUIbl XUMUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE, IK30-U IHAOTEPMHUECKUE, PEAKIMM MOHHOrO OOMEHA),
pacTBOpP, JJIEKTPOIUTHYECKAS] JUCCOLUHAIMSA, OKUCIUTENb, BOCCTAHOBUTEIIb,
CKOPOCTh XUMUYECKOW PEaKINi, XUMUUECKOE PAaBHOBECHE), TECOPUU U 3aKOHBI
(Teopusi XMMHYECKOr0 CTpOeHUs opraHudeckux BemiectB A.M. Bbytieposa,
TEOpHUSI BJIECKTPOJUTUYECKON JHCCOLManuu, nepuoandeckuid 3akoH J[.H.
MenneneeBa, 3aKOH COXPAHEHHSI MAacCChl), 3aKOHOMEPHOCTH, CUMBOJINYECKUIA
A3BIK XUMUU, (AKTOJOTUYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJIYyYCHUHU
1 0€30MacCHOM HCIIOJIb30BAaHUU BOXKHEUIIINX HEOPTaHUYECKUX U OPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEIIOBEKa,

[1P6 03 chopmMupOBaHHOCTH YMEHUH BBISBIATH XapaKTePHbIE IPU3HAKU U
B3aMMOCBSI3b U3YUYECHHBIX NOHATHI, IPUMEHSATh COOTBETCTBYIOIINE MTOHATHUS
IIPY OITUCAHUU CTPOCHUS U CBOMCTB HEOPIraHUUECKUX U OPraHUYECKUX
BENIECTB U UX MPEBPAILCHUI; BBISBJISATh B3AUMOCBSI3b XUMUYECKUX 3HAHUH C
MIOHATUSIMU U IIPEICTABICHUAMHU IPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;
[IP6 04 chopMHpOBaHHOCT, YMEHHH HCHOJIB30BaTh HAWUMEHOBAHMS
XMMHUYECKUX COCAUHECHUN MEXKIYHAPOJHOIO COK3a TEOPETUYECKOW U
NPUKIAJHOM XUMHM M TPUBHAIbHBIE HA3BAaHUS Ba)XHEWIIHUX BEIIECTB,
COCTaBJISITH (DOPMYJIBI HEOPTAHUYECKUX U OPTAaHUYECKUX BEIIECTB, YPABHEHUS
XUMUYECKUX PEAKIUH, OOBACHITH MX CMBICH; TOJITBEPXKAATh XapaKTEpPHBIC
XMMHUYECKUE CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMM SKCIIEPUMEHTAMU U
3aIlACSIMUA YPABHEHUN XUMHUYECKUX PEAKLIUM;

[IP6 05 cdopMupoBaHHOCT, YMEHUH YCTaHABJIMBATH NPUHAIIC)KHOCTH
W3YyYCHHBIX HEOPraHUYECKHMX M OPraHWYECKHUX BEIIECTB K OMNPEIACICHHBIM
KJIacCaM M TpyIIaM COCIMHEHHM, XapaKTepU30BaTh UX COCTaB U BaXKHEHUIIUE
CBOWMCTBA; OMpEACNATh BHJbl XMMHUYECKUX CBS3eM (KOBaJICHTHAsl, MOHHAs,
MeTaJIJTMYecKasi, BOJOPOJHAs), THUIbl KPUCTAUIMYECKUX PEIICTOK BEIIECTB;
KJIaCCU(UIIMPOBATH XMMUYECKHUE PEAKIINH;

[IP6 06 BnameHHEe OCHOBHBIMH METOJAMHU HAyYHOTO TMO3HAHUS BEIECTB M
XUMUYECKUX  sBJICHWA  (HaOmomeHwe,  W3MEpeHue,  DKCIEPUMEHT,
MO/JICJINPOBAHUE

[TP6 07 chopMHUpOBaHHOCTH, YMEHHUU MPOBOIUTH PACUETHI MO XUMHYECKUM
dopMynaMm ¥ ypaBHEHHUSM XHUMHYECKHX PEaKIUd C HCIOJIh30BAHUEM
(Gu3NUEeCKUX BEIUYWH, XapaKTEPU3YIOMIUX BEIIECTBA C KOJIHMYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaJbHBIC YCJIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIOJIb30BaTh CUCTEMHBIC XHUMHUYECKUE 3HAHUS [JIsi HPUHATHUS
pEIIeHUN B KOHKPETHBIX KM3HEHHBIX CUTYAIUAX, CBI3aHHBIX C BEIIECTBAMU U
UX IPUMEHEHUEM



— I1P6 08 cdopmMupoBaHHOCTH YMEHHI MJIAHUPOBATH U BBHITIOJIHATH XUMHUECKUN
AKCIIEPUMEHT (TPEeBpaIlEHUs] OpPraHWYECKUX BEIIECTB TMpPU HArpEeBaHHH,
MOJIyYCHHE 3TUJICHA U U3YYCHUE €ro CBOMCTB, Kaue€CTBEHHbIC PEaKIUU Ha
aNbJETUbl, Kpaxmall, YKCYCHYIO KHUCJIOTY; JeHarypaiusi OeJKOB MpH
HarpeBaHWM, I[BETHbIE pEAKIUU OEJIKOB; MNPOBOAUTH PEAKIUd HOHHOTO
oOMEHa, OmNpeAeNsATh Cpeay BOJHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIMU Ha
cynbdar-, kapOOHAT- W XJOPUA-aHHOHBI, HAa KATHMOH aMMOHHUS;, pellaTh
AKCIEpUMEHTaNIbHbIE 3amauun no TemMaM "Metamisl" u "Hemeramis") B
COOTBETCTBUHM C TMpaBUJIaMH TEXHUKUA OE30MACHOCTH TpHU OOpAIEHUH C
BEIECTBAMH U J1a0OpaTOPHBIM OOOPYIOBaHHEM; TMPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO IKCIEPUMEHTa B (hOpME 3alucy ypaBHEHUN COOTBETCTBYIOIINUX
peakiuii 1 GOpMyIHMPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB

— IIP6 09 cdopMupOBaHHOCTH YMEHHUS  AHAIU3UPOBATH XUMHYECKYIO
MHPOpPMAIUIO, TOIYYaeMyI0 M3 pa3HbIX HCTOYHHKOB (CPEICTB MAacCOBOM
uHpopManuu, cetb UHTEpHET U 1pyrue);

nemenmos OK u IIK:

— OK O01. BeiObupare crocoObl pelmieHus 3aaad  MpodecCHOHATBHON
NEeATEIbHOCTH IPUMEHUTEIBHO K PAa3JIMYHBIM KOHTEKCTAM;

— OK 04 D¢ddexTrBHO B3auMOACHCTBOBATh M padOTATh B KOJUIEKTHBE M KOMAaH/IC

— IIK 1.2. Pa3pabarpiBaTh OTHCNbHBIE ApPXUTEKTypHbIE U  OOBEMHO-
IUTAHUPOBOYHBIE PELICHUS B COCTABE NMPOEKTHOM TOKYMEHTAlUN

Onucanne kaxaol m1a0opaTopHOl pPabOTBHI COAEPKUT HOMEpP, HA3BaHUE, LEINb
paboThl, TEpeuYeHb pEeakTUBOB M 00OpyAOBaHUA, (QOpMHpyeMBbIE B IpoLEcCe
BBINIOJTHEHUS paOOThl 3HAHUS U YMEHUS, OIMCAHHE alrOpUTMa BBIIIOJHEHUS pabOTHI,
BBIBOJI U KOHTPOJIBHBIE BOIPOCHI (C ILIEJNBIO BBIABUTH M YCTPAHUTHh HEIOYETHI B
ocBOeHUU Matepuania). OTyeT o npojeaaHHON paboTe BHINOIHSAETCS B TETPAASIX IS
71a00paTOPHBIX pabOT, KpaTKoe onucaHue padboTbl 0OpMIISIETCSI B BUE TAOJIMIIBI:
Anroputm BBIIOJIHEHUS u VYpaBHEHUS PEAKIIMI U BBIBOJBI
HaOJIIOICHUS

Kpurepuu oueHuBaHus:

— OIlleHKa «OTJIWYHOY» BBICTABIsICTCA OOydaromeMmycs 3a paboTy, BBIMOJHEHHYIO
0e30mmn00YHO, B TOJHOM OOBEME C YYETOM pallMOHAIBHOCTA BBIOPAHHBIX
pELICHNI;

— OrmeHka «XOopoIIo» BBICTABISETCS 00ydaroniemMycsi 3a padoTy, BBHITIOJHEHHYIO B
ITOJTHOM 00BbEeME ¢ HEAOUCTaAMU,

— OrmeHka «yJOBIETBOPUTEIHHO» BBICTABISIETCSI OOydJaromemycsi 3a padory,
BBITIOJIHEHHYIO B HE MOJHOM 00beme (He mMeHee 50% mpaBHIIBHO BBITOTHEHHBIX
3aJlaHuii OT 001IeTo 00BbeMa paboThI);

— OIleHKa «HEYIOBJICTBOPUTEIHHO» BBICTABISIETCS OOydarmeMmycs 3a paborty,
BBITIOJTHEHHYI0O B HE TOJHOM 00beMe (MeHee 50% mpaBUIILHO BBIMOJHEHHBIX
3a/laHuii OT o01Iero oobeMa padboThI).

2. HEPEYEHb JJABOPATOPHBIX PABOT
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e } Ko.-
paGoTEI HaumeHnoBaHue j1abopaTopHOi padoThI BO
JacoB

1. CriocoObl pa3ziesieHus TeTePOreHHbIX CUCTEM 2

2. [IpuroToBICHNE NTUCTIEPCHBIX CUCTEM U UCCIICIOBAHUE UX 5
CBOMCTB

3. [TpuroToBieHne pacTBopa 3aJJaHHON KOHIICHTPAIIUN 2

4, [IpoBeneHne peakiyii HOHHOro 0OMeHa 2

5. HccnenoBanue CBONMCTB KMCIIOT, OCHOBAHUM, COJICH. 2

6. ['uaponus comeit. 2

7. Pemienne axcrnepuMeHTaIbHBIX 3a7a4 Ha UACHTU(DUKAITUIO 9
HEOPTaHWYECKUX COCTUHECHUN

8. HccnegoBanue  OKHCIMTEIBHO-BOCCTAHOBUTEIIBHBIX  CBOMCTB 9
METaJUIOB, HEMETAJIOB U X COCIMHCHUM

Q. HccnenoBanue BIWSHHUS Pa3IUYHBIX (PAKTOPOB Ha CKOPOCTH 9
XUMUYIECKON PEeaKITuu

10. XHUMHUYECKOE PABHOBECHE U YCIIOBHS €r0 CMEIICHUS 2

11. Hccnenosanue cBOMCTB METAIOB U UX COEINMHEHUMN 2

12. | [lonydyenue, coOupanue u paclio3HaBaHHUE ra3oB 2

13. CpaBHEHHE CBOWCTB MPOCTHIX BEIMIECTB, OKCUIOB U THIPOKCHIOB 9
sanemenToB III nepuopa.

14. | Koppo3usi METa/JIOB U METO]IbI 3aIUThI 2

15. [IpoBeneHue peakiuii o 0OHAPYKEHUIO YIepoia U BOJIOPO/ia B 9
OpraHUYeCKUX BEIIeCTBaX

16. Pacno3naBanue mjiacTMacc U BOJIOKOH 2

17. HccnenoBanue CBOMCTB CIUPTOB U AJIbJACTUI0B 2

18. UccnenoBanne cBONCTB KAPOOHOBBIX KUCJIOT U UX COJIEH 2

19. | MccnenoBanue CBOMCTB TUIFOKO3BI, CaXapo3bl, Kpaxmaia 2

20. HccnenoBanue CBOUCTB OEIIKOB 2

JIABOPATOPHAS PABOTA Ne 1

Ha3Banue padotrbi: CriocoObI pa3iesieHus TeTePOTeHHBIX CUCTEM

Heab padoTsI

1. O3HaKOMHUTHCS ¢ 00pa3IOM CMECH (COJIb C TIECKOM).

2. TlpousBecTu pasienieHne CMECH, UCTIONb3Ys Pa3IMYHbIE CIIOCOOBI (OTCTanBaHUE,

(bunsTpOBaHKE, BEITAPUBAHUE).

Peaktussbl: [loBapeHHas cob, MECOK, BOAQ, IPEBECHBIE OMUIIKU, KPACUTENb.

OOopynoBanue: XHUMHYECKUMN CTaKaH, CTEKJISIHHAs MaJiouka, (UIBTpOBAJIbHAS
Oymara (OymakHBIN (UIBTP), BOPOHKA, IITATUB, (papdopoBas yaiika, MarHur.

Pesyabrarsl:

memanpeomemnswie: MPII 02, MPIT 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.

3HAHUSL: CTIOCOOBI pa3/IesieHUs cMecei




YMEHHUS: BBITOJHSITH JIA0OPATOPHBIN AKCIIEPUMEHT TI0 Pa3IeIEHUI0 CMECH

Xoxa pabdoThi:

OmneiT 1. PacTBOpeHUE 3arpa3HEeHHON conu. OTCTanBaHUE.

PaccmoTrpute cmech conu ¢ mneckom. [lompoOyiiTe oTnenuTh coiib OT mecka. B
CTakaH cO cMecblo Hanente mnpuMepHo 20 mi Boabl. CoaepkuMoe CcTakaHa
MIEPEMEIIMBANTE CTEKISHHOM IMaJOYKOW JO0 pacTBOpeHUs conu. [laite pacTBopy
orcrositca. OOpaTuTe BHHUMAaHHE Ha OCEJaHHME YaCTUYEK IMecCKa U YMEHbIICHUE
MYTHOCTH PacTBOpa.

OnbIT 2. PUIBTPOBAHUE.

bymaxubsiii (GuUIBTp mOMECTUTE B BOPOHKY M CMOYHUTE BOJOW, paclpaBbTe €ro,
9TOOBI OH IUIOTHO MPHUMBIKANT K CTEHKaM BOPOHKH. BOpOHKY BCTaBUTH B KOJBIIO
mratuBa. KoHen €€ MomKeH KacaTbCsl BHYTPEHHEW CTEHKM CTaKaHa, B KOTOPOM
cobupaercs OTQUIBTPOBAHHBIA pacTBOp. MyTHBIN pacTBOp HajeiTe Ha (GUIBTP MO
CTEKJISIHHOM nayiouke. B crakan cTeuer mpo3pauHbiil GUiIbTpar.

Omnpit 3. JIeiicTBUE MATHUTOM.

Ha mcrok Oymard HacelllbT€ HEMHOTO  MOPOIIKOOOpa3HOM  cepbl U
mopoikooOpasHoro kene3a. Ilepememraiite BemecTBa ImmarenaeM. YTo BBl
Ha0JroAaeTe NMpy ACHCTBUU MarHUTa Ha MOJTYYEHHYIO CMECh?

[ToxymaiiTe, Kak MOKHO Pa3JIEIIUTh 3Ty CMECh, €CIIA OTCYTCTBYET MATHUT.

OmnpiT 4. OTCTanBaHUe.

[lomecTuTe cmMeCh MecCKa M APEBECHBIX ONMWIOK B BOAY, Pa3MEIIAWTE CTEKISHHOU
MMaJIOUKOM. /(1 pasgeneHuss MOJydMBIIEHCS CMECH IMOJOKIWTE HEKOTOPOE BpEMH,
noka 0oJiee TSKETbIE YACTULBI HE OCSIYT Ha JHO, & MEHEe TKEIbIE HE coOepyTcs Ha
TMOBEPXHOCTHU BOJbl. AKKYPAaTHO CHUMUTE C MOBEPXHOCTU BOJbI BCIUIBIBIINE OTMUIIKH,
a OCTaBIIYIOCS BOJY CJIEUTE.

[To xoy paboThI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.

JlaiiTe onpenesneHus roMmo- U TETEPOr€HHBIM CUCTEMaM
[Iepeuncnure METOABI pa3aeICHHs TETEPOTCHHBIX CMECEN
Ha3zoBute nnpumepsl rOMOTEHHBIX CMECEN
[IpuBenuTe npuMepbl TETEPOTEHHBIX CMECEN
[Ipennoxkute cmocoObl paszeseHus cMecu a) OCH3WHA U BOJbI, 0) MOBAapEHHOU
COJIM ¥ BOJBI

abhwnE

JJABOPATOPHASI PABOTA Ne 2

HazBanme paGorbi: IIpuroroBneHne AUCIEPCHBIX CUCTEM M HCCIEAOBAHHUE HX
CBOMCTB

eab padoThI:

1. TlpuroToBuTH CyCIieH3UIO KapOOHaTa KaJbIUs B BOJE, U3YUHUTh €€ YCTOWYMBOCTh

1 (a30BbBIN COCTAB.

2.  O3HaKOMUTKCS ¢ 00pasamMu JUCTIEPCHBIX CHCTEM (TI€HBI, IMYJIbCHH, TBEP/IbIC
reTEPOreHHbIE CHCTEMBI), OTIPENICIIUTh UX (Da30BBIN COCTAB.

PeaktuBbl: KapOoHar kampmus, Boma, MBLIO, MOJOKO, xjopun skemesa (II1),
CILJIABBI.



OoopynoBanue: [lItaTuB, npoOUpPKH, IEPKATENb.

PesyabTarni:

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

npeomemnuwte: 11P6 01, ITPG 04, ITP6 07, ITPG 08.

3HAHMS: IPUMEPBI TUCTIEPCHBIX CUCTEM

YMEHHUS: ONPEIEIATh JUCTIEPCHYIO a3y U NUCTIEPCUOHHYIO CPENLy

Xox padoThI:

OmnpiT 1. [Tonydyenue cycneH3nu kapOoHaTa KaJbls B BOJIC.

B dapdopoBoii cTymke TIaTenpbHO pa30TPUTE KYCOUEK Mea 0 TOHKOTO MOPOIIIKa.
Brecute B mpoOMpKy HEMHOTO M3MENBUCHHOTO MOPOIIKa, IpuiieidTe 4-5 M1 BOJIBI U
HECKOJIbKO pa3 »SHEPrUYHO BCTPSAXHUTE MNPoOUpPKYy. OTMETbTE paBHOMEPHOE
pacmpeneneHrue MopoIIka Mejla Mo Bcemy o0bemy cpeabl. [locTaBbTe MpoOUpKY B
MTaTUB ¥ HaOMIOJaiiTe 4Yepe3 HECKOJbKO MHUHYT pacCIOCHHE TMOJIYyYEHHOM
CYCIICH3UH.

Kakne cuctembl Ha3bIBalOT CycneH3usiMH? UTO SBISETCS B JTaHHOW CYCIEH3UU
aucIiepcHol (a3oi, TUCTIEPCHOM cpeioi?

Omnpit 2. O3HaKOMIIEHHE ¢ 00pa3laMH JIMCIIEPCHBIX CUCTEM.

O3HaKOMBTECH C OOpa3laMu JUCTIEPCHBIX CUCTEM: 1poOupKa — MeHbI (BCIICHEHHBIH
MBUIBHBIA PAcTBOp), 2 MPOOUPKA — IMYJIBCUU (MOJIOKO), METaJIHYeCcKas MiacTUHa —
TBEp/IbI€ T€TEPOreHHBIE CUCTEMBI (CIUIAB).

[lonw3ysich npunoocenuem 1, ompenenuTe B AaHHBIX JUCIEPCHBIX CHUCTEMAaxX
arperaTHoe COCTOSIHUE TUCTIEPCHOU (pa3bl U AUCTIEPCHOM CPEbl.

[To xoy pa®oThI 3aMOJHUTE TAOIUIY U CACTANTE BHIBOIBI.

Omnbit 3 TlosiyyeHue 3075 U €r0 KAYECTBEHHAS XapaKTEPUCTHKA.

[Tonyuute ruaposoiib. s 3TOoro B 4ynucTyro KojOy k 50 mMi BoAbl, HAarpeTou 10
kuneHus: no6aBbre 1 Mi HaceimeHHOTo pactBopa FeCls. ITlocmemnuit pactBop
MPWIMBANTE MO KAIJISIM U TIPU HHTEHCUBHOM TEPEMENTUBAHUN COJEPKUMOTO KOJIOBI.
[Ipu3HakamMu MOJMy4YEeHUS] 30Ji1 SBIAIOTCA HW3MEHEHUE IIBE€TAa pPacTBOpa, IOJIHOE
MCYE3HOBEHHE OKPACKU HCXOJHBIX BEIIECTB, OMAJIECICHIMS WM HEOOJIBIIOoe
IIOMYTHEHHE.

UccnenyiiTe moydeHHBIH 30J1b IPU PA3HBIX CIIOCO0AX PACCMOTPEHUS:

- B IPOXO/JIAIIIEM CBETE, T. €. B HANPABJICHUN HA UCTOYHUK CBETA, HAIPUMEP HA OKHO;
- B pACCEsTHHOM CBeTe, T. €. MpuU OOKOBOM OCBEIICHUH, MEPIECHIUKYISIPHOM
HalpaBJICHUI0 paccMoTpeHust 30is. OTMerbTe, HAOMIOAAIOTCS JIM  SIBJICHUS
OMAaJICCIEHIIUM, SIBJIACTCS JIM 30JIb MPO3pPAYHBIM, CIA0OMYTHBIM WJIHM MYTHBIM,
MMEIOTCSI JIM B3BEIICHHbIE YacTUIbI B 0ObEME 30Jis1 WM TPOM30IUIA UX
CEeIMMEHTAIUs. YKKHUTE MBET 305, OOpaTUTE BHUMAaHUE HAa HMHTEHCUBHOCTH
OKpacK ¥ U3MEHEHUS B IIBETE MPHU PA3HBIX CIIOCOOAX PACCMOTPEHUS.

KoHTpoJibHBIE BONIPOCHI.

1. llpuBeaute Tpu TpUMEpa AUCHEPCHBIX CUCTEM (HE PACCMOTPEHHBIX B
nabopaTopHO paboTe) C yKa3aHUEM arperaTHoro COCTOSIHHS JUCTIEPCHOU (a3bl U
JTACTICPCHOM CPEIBL.

[Touemy 3051b MOKHO Ha3BaTh IUCIIEPCHON CUCTEMON?

3. Uewm 301516 OTIIUYAETCS OT TeIIs?

N



4. Kakumu MeToAaMH NOJIYYaroT JUCIEPCHBIE CUCTEMBI?

JIABOPATOPHAS PABOTA Ne 3

Haszsanue pa0dorsi: [IpurorosieHue pacTBopa 3aJaHHOW KOHLIEHTPALIMU

Heab padoTsI

1. HayuyuThcsi COCTaBISATH PACTBOPHI JIFOOOH KOHIIEHTPALIUU;

2. HayuuThcs pemats 3a/1auu 1Mo HaX0KICHUIO MAaCCOBOM JTOJIM, MAaCChl pacTBOpa,

pacTBOPUTENS U BELIECTBA.

Peaktusbi: CaxapHblii mecokx, Boja.

Oo6opynoBanue: Becbl, pa3HOBECHI, CTEKIISIHHBIA LIWJIUHJIP, KOJIOA.

Pesyabrarsl:

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

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

3HAHMA: CIIOCOOBI BBIPAXKEHUSI COCTaBa pacTBOpa

YMeHHsI: pellaTh pacyeTHbIE 3aJaud Ha OINpEIEJICHUE MacCOBOM 10T
PacTBOPEHHOIO BEUIECTBA

Xoxa pabdoThI:

OIIBIT 1: IlpuroroBlieHWE pacTBOpa caxapa IO KMCXOJIHBIM MAacce€ BEIIECTBA U
00BEMY pPacCTBOPUTEIIS.

OTtMepbTe MEpHBIM HWIHHAPOM 50 MII THCTWIIMPOBAHHOW BOJABI U BIIEHUTE €€ B
KOHHUYECKYIO KOJIOOUKY EMKOCThIO 100 MiL.

Yaitnyro 710Ky caxapHOro mnecka (Wiu JBa KyCOYKa) B3BEChTE Ha JaOOpPaTOPHBIX
BECAX, 3aT€M IMOMECTUTE €ro B KOJOOYKY C BOJOM M MEpEeMEIIUBANTEe CTEKISTHHOU
MAJIOYKOM J10 MOJIHOTO PaCTBOPEHMUSL.

Tenepr npuctynante K pacy€THOW 4yacTh. BHauyane paccuuTaiTe MacCOBYIO JIOJIIO
caxapa B pacTBope. HeoOxonumplii JaHHBIE y Bac €CTh: Macca caxapa, 00bEM BOJIbI,
MJIOTHOCTH BOJBI IPUMUTE paBHOU 1 r/mil.

(»O(cax.): m(cax.)\m(p-pa)

m(p-pa) = m(cax.) + m(BO)ILI)

m(BO,HI:I)zv(BO,HI:I) " P(Bombr)

Bbel Tak ke CMOXeTe paccuuTarh, CKOJBKO MOJIEKYJ caxapa COACPKHUTCI B
MOJIY4EHHOM PAacCTBOPE, UCTIOJIb3Ys U3BECTHBIM BaM COOTHOIIICHUS:

N(Mon. cax.) — Na- N(cax.)

n(cax.) = m(cax.)\M(cax.)

[Tockomnbky caxap cocTouT Ha 99,9% u3 caxapossl, umeronmii hpopmyiny Ci2H22011 ,
TO BBI JIETKO PACCUMTAETE MOJISIPHYIO MACCy caxapa M 3aT€M HaWJIETe YUCIIO MOJIEKYJI
caxapa B MOJIyYCHHOM BaMH PacTBOPE.

OIIBIT 2: IIpurotoBjIcHHE pacTBOPA COJIM 3aJJaHHOM KOHIICHTPAIIMH.

[IpuroroBeTe 15%-HBII pacTBOP MOBAPEHHOU COJIN.

Jlnst oTOro cHauvanga BhIOEPHUTE MPOU3BOJILHO MAcCy pacTBOpa, pacCUMTalTe Maccy
BEIIECTBA, 3HAas MACCOBYKO J[OJI0, 3aTEM BBICUATANTE MAacCy pACTBOPUTENS U
TOTOBBTE PACTBOP.

[To xomy paboThI 3aMOJIHUTE TAOJUITY U CAETIAWTE BHIBOJIBI.

9




KoHTpobHBIE BOIIPOCHI.
1. Pemnts 3aauy Ha ONpeAeIEHUE MACCOBOM JJOJIM paCTBOPEHHOIO BELIECTBA
(KapTOYKy € 3aJJaHUEM MOIY4YHUTh y MPENOJABATENs).

JIABOPATOPHASA PABOTA Ne 4

Ha3Banue npakTuuyeckoi padorsl: [IpoBenenue peakiyii HOHHOTO OOMeHa

Hean padoTsi

1. Onpenenutp yciOBHs IPOTEKAHUS PEAKLIMI HOHHOTO OOMEHA /10 KOHIIA.

2. BBIMOTHUTH peaklui HOHHOTO OOMEHa.

3. Hammcarb MoneKyisipHbIC M1 HOHHBIC YPABHEHUS BHITIOTHEHHBIX PEAKIIUN.

PeakTuBbl: pactBopsl: xiopup skeneza (III), kapObonar Hatpus, cyabdar menw,
xJiopuj 6apusi, cepHasi KUCIO0Ta, THAPOKCHUT HATpus, (eHOIPTaTCUHOBBIM.

Oo6opynoBanue: [llTarus, npobupku, nepxxaresb.

Pesyabrarsl:

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

npeomemmnswie. I11P6 01, I1P6 04, ITP6 07, ITPG 08.

3HAHMSI: OCHOBHBIE TIOJIOKEHUS TEOPUM DBIEKTPOJIUTUYECKOW JHUCCOLUALINY;
yCIIOBUS NMPOTEKAHUS PEAKIIMM HOHHOTO OOMEHA JI0 KOHIIa

YMEHHsI: COCTaBJIATh YPAaBHEHUs PEAKIMd HMOHHOIO OOMEHa B MOJICKYJSIPHOU U
HMOHHOU (popMme.

Xoa padorbi:

Omnpit 1. Peaknuu, nporekaromye ¢ 00pa3oBaHUEM OCaIKa.

K 1-2 mn pactBopa xyopuna 6apus 1006aBuTh 1-2 M1 pacTBOpa CEpHOW KUCIOTHI.
[TponabGmtonaiite BoIMageHUE OEJIOr0 IyCTOTO OCaIKa.

K 1-2 mu pactBopa xmopuna sxenesza (II1) mobaBute mo kamiusim 1-2 miu pactBopa
ruapokcuaa Hatpus. Kak usmensiercs et pactBopa? IIponabitomaiite BoimaaeHue
Oyporo XJIOMbEBUIHOTO OCAJIKa.

K 1-2 mn pactBopa cynbdara menu (II) mobGaButh mo kamiasim 1-2 mi pactBopa
ruapokcuaa Hatpusi. Kak usmensiercst uBer pactBopa? IlponaGnrogaiite BhnageHue
CHUHET0 aMOp(HOI0 0cajIKa.

Hanummre ypaBHEHUS BBITIOJHEHHBIX PEaKIUii B MOJIEKYJISIPHOW U MOHHOU (hopme.

OmnpiT 2. Peakiyy, NpOTEKaIONIME C BbIICJIEHUEM ra3000pa3HOro BEIIECTBA.

K 1-2 mn pactBopa kapOoHata HaTpusi A00aBUTH MO KamisiM 1-2 M1 pacTtBopa
cepHoil kuciotel. Habmonaercss nmu OypHoe BbijeneHue raza? M3meHsiercs au 1BeT
pactBopa? Hamummre ypaBHEHHUE [TaHHOM pPEAKIMM B MOJICKYJISIPHOW W HOHHOMU
dhopme.

Omnpit 3. Peakiyu, npoTekaronme ¢ 00pa3oBaHUEM BO/IbI.

K 1-2 mu pacTBOpa rupoKkcuaa HaTpusi 100aBUTH 1-2 Kariy WHIUKATOpA, 3aTeM
n00aBUTh 3-4 KarjIu pacTBOpa CEpHOM KUCTOTHI. Kak M3MeHseTcs: okpacka pacTBOpa
mocie A00aBleHUS WHAWKATOpA; Tocle JJgo0aBieHuss KuciaoTbl? Hamummre
ypaBHEHUE JAHHOU PEaKIMM B MOJIEKYJISIPHON U MOHHOU (hopme.

[To xomy paboThI 3aMIOJIHUTE TAOJIHITY U CACIIANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.
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OcymiecTBUTE METOYKY TIPEBPAIICHUINA:

1 Bapuautr MQSO4— Mg(OH),; — MgCl;
2 Bapuant CaCO; — CaCl, — AgCl

3 Bapuant NaOH — Na,SO, — BaSO,

4 Bapuant CuSO; — Cu(OH); — CuCl,

JIABOPATOPHASI PABOTA Ne5
HaszBanue pa0otbi: VcciienoBanue CBOMCTB KUCIOT, OCHOBAaHUH, COJIEH.
Hean padotsi
1. IlIpoBectu OmbITHI, MOATBEPKIAOIINE CBOMCTBA KUCIIOT, COJIEW U OCHOBaHUM.
2. Hammcarps MoneKynsipHbIC 1 HOHHBIC YPABHEHUS BBITIOTHEHHBIX PEAKIIHM.

PeaktuBbl: CepHasi KUCIIOTa, COJIsTHAs KUCIOTa, TUAPOKCHUI HATpusi, BOJA,
kapOonat Hatpus, cyiabdar menu (1), xmopua Gapusi, XJI0pUA HATPUsL, UHAUKATOPHI,
JKeJie3Has TIaCTUHKA, OKCUJ MEIH.

Oo6opynoBanue: IlltatuB, npoOUpKH, JAepiaTesb, TOpeNKa, CyXxoe Troproyee,
CIIUYKH, CTEKJISIHHAS MaJIovuKa.

Pesyabrarsl:

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

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

3HAHMA: CBOMCTBA KHUCJIOT, OCHOBAaHUM, COJICH

YMEHHSI: BBINOJHITh XWMHYECKUU OHKCIEPUMEHT IO PACMO3HABAHUIO KHCIIOT,
OCHOBaHMH, COJICH.

Xoza padorbi:

OneIT 1. DKCHIEpUMEHTATBHOE ONPENCIICHUE BEIIAHHOTO BENIECTBA.

1 Bapuant B Tpex mpoHyMepoBaHHBIX MPOOMPKAX HAXOJIUTCSA CEepHas KHUCIOTa,
BOJIa ¥ KapOoHaT Hatpus. [Ipu moMomm WHIUKATOpPa METHJIOPAHXKEBOTO U PEAKTHUBA
ompenennTe, B KaKoW U3 MPOOMPOK HAXOJIUTCA KHUCJIOTA, B KaKOW COJb M B KaKOU
Boga. OObsicHuTe Habmomaemble d(exTsl npu HX pacno3HaBaHnuu. Hamummre
ypaBHEHUS peakiuii 0OMeHa B MOJICKYJIIPHOM U HOHHOM BUJIC

2 BapuaHT B Tpex mpoHyMepoBaHHBIX MPOOMPKAX HAXOAUTCA XJIOpHUJ Oapus,
a3oTHas Kuciaora W Boda. [lpum momomu wuHAMKATOpa (QEeHOI(DTATEHHOBOTO U
pEeaKkTHBa OMpPEACIINTE, B KaKOW M3 MPOOUPOK HAXOIUTCS KUCIOTa, B KAKOW COJb U B
kakoi Boma. OOwsacHUTe HaOmogaemble S(QQPeKkTsl TPU HUX Ppaclo3HABAHUHU.
Hanummure ypaBHeHus peakiuii o0OMeHa B MOJICKYJISPHOM U MIOHHOM BUJIE

OmbiT 2. OCYIIECTBICHUE IENOYKHU MPEBPALICHUN:

F€C12

1 Bapuant Fe — FeSO4— Fe(OH), <
FeO
Harnumure ypaBHeHUs: peakiuii oOMeHa B MOJIEKYJSIPHOM U MOHHOM Buje. s
peaKIMu 3aMeIICHUS] COCTaBUTh DJIEKTPOHHBIN OaaHC.
2 sapupanT CuO — CuSO4 — Cu(OH),; — CuCl; — Cu.
Harnumumre ypaBHeHHs peakiiuii oOMeHa B MOJIEKYJISIPHOM U MOHHOM BHJIE.
[To xomy paboOThI 3aMIOTHUTE TAOIUILY U CIIETANTE BHIBOJIBI.
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KonTpoibHble BONIPOCHI.

1. VkaxuTe oKpacKy Jakmyca B KHCJIOH, IEJIOYHOMN, HEHTpaabHOM cpejie.

2. IlpuBenute npumep Meralia, KOTOPBIM HE BBHITECHAET BOAOPOJ U3 pa3z0aBiIeHHON
COJITHOM KHCIIOTBI? A Kakol BbITECHSET? OTBET NOATBEPAUTE YPAaBHEHUEM
peaKkuuu.

3. B pesynbrare B3aUMOJEWUCTBHUS KAKUX COCIUHEHUN MOXKHO TMOJYYUTHh COJIb?
[IpuBeaute 3 ypaBHEHUS peaKIu.

JIABOPATOPHAS PABOTA Ne6

Ha3Banue paborbl: PermieHue SKCIIEpUMEHTANBHBIX 337ad Ha HJICHTU()HUKAITUIO
HEOPraHNYE€CKUX COCAUHECHUN

Hean padoTsi

1. Pacio3Harb ¢  TIOMONIBIO  KAUYECTBEHHBIX  pEaKIUA  MPEIOKCHHBIC

HEOPraHUYECKHUE BEUIECTBA.

2. Hamucarb MoseKynsipHbIE M1 HOHHBIE YPABHEHHUSI BHIMOJTHEHHBIX PEAKIUH.

PeakTuBbl: pactBopsl: xsopun xkene3a (III), poganuna kanus, HuTpata cepedpa,
XJIOpHUIa HaTpHs, KapOoHaTa HATpus, Cylib(ara HATPUsl, COJISTHON KUCIIOTHI, XJIOPHUIA
Oapus

Oo6opynoBanue: IlltatuB, npoOupku, nepkarenb, acOecToBas CeTKa, Cyxoe
roprouee, CliuyKu

Pesyabrarsl:

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

npeomemnwie: 11P6 02, TTP6 04, ITP6 05, ITP6 07, ITPG 08.

3HAHMSI: KaU€CTBEHHBIE PEaKIIMM HA OCHOBHBIEC KATUOHBI U aHUOHBI.

YMEHHSI: BBINOJHIATh XWMHYECKUW OHKCIIEPUMEHT [0 PACHIO3HABAHUIO KHCIOT,
OCHOBAaHUM, COJIEH.

Xoxa padoThi:

OmneiT 1. OnpenesieHre KaYeCTBEHHOTO COCTaBa HEOPTraHUYECKUX BELIECTB.

Jlan pacTBOp, cocTosIUi U3 XJopuaa kamus u cyibdara sxenesa (III). [Ipogenaiite
OIIBITHI, TIPH IIOMOIIY KOTOPBIX MOKHO onpeneinTs xjaopua-uonsl Cl”u nonsr Fe?”.
J1J1st BBITIOJIHEHUSI JAHHOTO OTIBITA COJEPKUMOE MPOOUPKHU pa3/ieInuTe Ha JIBE MPOOHI.
Jlns ompeneneHus KaTHOHOB kene3a Fe™ mpunelite B oHy mpoGHMpKy pomaHu
kannsa KSCN. YUro Habnronaere?

Jns onpenenenus aHuoHoB xisopa Cl mpuieiite B Apyryro MpoOUpKY HHUTpaT
cepeOpa AgNO;z;. UYro HaOmomaete? Hanummre ypaBHEHHS COOTBETCTBYIOIIMX
peakIuii B MOJICKYJIIPHOM, TTIOJTHOM M COKPAIlleCHHOM MOHHOM BUJIC.

OnbIT 2. DKCOEPUMEHTAIBLHOE ONPEICIICHUE BbIIAHHBIX BEIIIECTB.

C nomoIllbl0 KAaYECTBEHHBIX PEAKIUU OINpeNeSuTe, B KaKOW W3 BBIJAHHBIX BaM
MPOOMPOK HAXOASATCS PACTBOPHI XJIOpHUJA HATPHsl, XJIOpPHAA aMMOHUsA, Cyib(dara
HaTpus. J[J1s TOro CoaepKUMOe KaK10i MPOHYMEPOBAHHON MTPOOUPKU pa3/IeIUTh Ha
Tpu mTpoObl. [l ompeneneHus XJIOpHaa aMMOHHUS HEOOXOJMMO MPOBECTH
KaUueCTBCHHYIO DPEaKIUI0 Ha HOH aMMOHHS: B TpU MNPOObI MPUIUTH PacCTBOP
TUAPOKCUIA HATpHsi, HArpeTh B IUIaMEHU CcnupToBku. Uto Habmromaete? Jlms
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ompeneneHus cyibdara HATpUsT HEOOXOIUMO MPOBECTH KAYECTBEHHYIO PEAKIIUI0 HA
cynb(dar-uoH: B JBE OCTaBIIMECS MPOOBI MPUIUTH pacTBOp XJopuiaa Oapus. YUto
HaOroaere?

JInsi TONTBEpXACHUS, YTO B TpeThed MNpOOUpPKE HAXOAMUTCS XJIOPUJl HATpHS,
IPOBEIUTE KAYECTBEHHYIO PEAKIMI0 HAa XJIOPUA-UOH — J0OaBbTE pacTBOpP HUTpATa
cepeOpa. Uro HaOmonmaere? 3amuiiuTe ypaBHEHUS COOTBETCTBYIOLIUMX pPEaKIUN B
MOJIEKYJISIPHOM, TTOJTHOM U COKpPAIIEHHOM MOHHOM BUJIE.

[To xomy pabOThI 3aMOJIHUTE TAOJHITY U CAETIATe BHIBOJIBI.

KoHuTposibHbIe BONPOCHI.

[Ipennoxute cnocoObl momyueHus: a) rugapokcuaa xkeneza (III); ©) rumpoxcuaa
MarHus; B) MeId U3 CIEAYIOUIMX BemlecTB: kpucramioruapar cynbdar memu(ll),
KapOOHAT Mar”Husi, TUAPOKCHUJ HATpHUs, KEJIE30, COJIIHAs KHCJIOTa, XJIOPHUJ
xeneza(lll).

CocraBbTe ypaBHEHHUS NPEIJIOKEHHBIX pPEAKUUA B MOJCKYISIPHOM, TOJHOM U
COKpAIlleHHOM HOHHOM BHJIE.

JIABOPATOPHAS PABOTA Ne/

Ha3panue npakTuueckoi padorseli: ['naponns conei.

Iesu padoTbI

1. UcnbiTaTh neiicTBre pacTBOPOB COJICH HA UHIUKATOP.

2. Hammcarpb ypaBHEHUS peakuidi THAPOIA3A B MOJICKYJIIPHOM i HOHHOM BHJIC.

PeakTuBbl: pacTBOphI coniel cynb(dara xenesa (I1), kapOonara HaTpus, cyinbdara
M€Y, XJIOPUJ HATpUs, XJIOpUAa aTIOMUHMS, YHUBEPCAJIbHBIA UHIUKATOP.

OobopynoBaHue: XUMUYECKUN CTaKaH, CTEKJISTHHAS TTAJIOYKA.

Pesyabrarsl:

Dopmupyemvte Inemenmur  IIK  (npogpeccuonanvno  opuenmupoeannoe
cooepicanue):
-TIK 1.2. pa3pabatbIBaTh OTEIbHBIE APXUTEKTYPHBIE U 00 BEMHO-TUIAHUPOBOYHBIC
pEelIeHUs B COCTaBe MPOEKTHOW TOKYMEHTAIIUU

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

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

3HAHMS: 3aBUCHMOCTh XapakTepa Cpeabl OT NPUCYTCTBUS HOHOB BOJOpOAA M
TUIAPOKCUI-AHUOHOB.

YMEHHUS: COCTaBJIATH YPABHEHUS TUAPOJIM3A COJIEW B MOJIEKYJISIPHOM U HOHHOWU
(opme;

OTIPEICIISITh XapaKTep CPebl B BOJHBIX PACTBOPaX HEOPTraHUYECKUX COCTMHEHUIN

Xoa padoTbi:

Omnbit 1. UcibiTaHWe pacTBOPOB COJIEH MHANKATOPOM.

HcnpiTaliTe 1eMcTBUE PaCTBOPOB PA3IMUHBIX COJIEM HA JAKMYC, HAHECA CTEKJISTHHOU
MaJIOYKOM Karull0 pacTBOpa KaXKJOW COJM HAa KPAaCHYI0 M CHHIOIO JIAKMYCOBBIE
OyMaXKu. 3anoJIHUTE TaOJIUILy.

®opmyna Cpena pactBopa KakuMu oOCHOBaHMSMH M KHCIOTaMH
COJH (cunmpHBIMM WM clabbiMu) 0Opa3zoBaHa
COJIb
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HGfITp&J'IBH&?I Kucjiasa oIeja1049Hasn

HanummTe ypaBHEHMsI peakiMil TUAPOJIM3a COJIEH, PacTBOPHI KOTOPBIX HMEIOT
KUCITYIO WJIM IIEJIOYHYIO PEAKIUI0. Y paBHEHUS pPEaKIUil 3aMUIIUTe B MOJEKYIISIPHON
U uoHHOW QopMax. [lonb3ysch COKpallleHHbIM HOHHBIM YpaBHEHHEM, YKaXKHTE,
KaKue MOHBI BIUSIOT Ha U3MEHEHUE OKPACKU UHANKATOPA.

OmnbiT 2. UccnenoBanue pakTopoB, BAUSIONINX HA CTENEHb THIPOIN3a COIEH

2.1. UccnenoBanue BIUSHUAS TEMIIEPATYPhI

[Tomecture B mpoOUpKy HEOOJBIIOE KOIMYECTBO KPUCTAJUIMUECKOTO areraTta
HaTpus U pacTBOpUTE €ro B 1-2 Mi aucTuimMpoBaHHOM Bozabl. K momyueHHOMY
pacTBOpy M00aBbTE HECKOJBKO Kamelb pacTtBopa ¢eHondramenna. OTMEThTe
MHTEHCUBHOCTh OKpacKH HMHAMKaTopa. Harpelite mpoOupKy Ha BOASHON OaHe WM
HaJ IJaMeHeM chnupToBKkU. Kak u3MeHsieTcss MHTEHCHUBHOCTH OKpacku? Oxiaaurte
pacTBOp, NOTPY3UB HNpPOOMPKY B CTakaH C XOJIOAHOM Bojoil. U3menunace mu
MHTEHCUBHOCTh OKpacku pactBopa? Kakum oOpazom? Ha ocHOBaHMM pE3yJbTaTOB
DKCIIEPUMEHTA CHIEJIAUTE BBIBOJ O TOM, 3K30TEPMHUYECKMM WM SHIAOTEPMUYECKUM
IIPOLIECCOM SIBJIIETCS TUAPOIIU3.

2.2. UccnenoBanue BIUsHUS pa30aBiIeHUs pacTBOpa

Bnecute B npobupky 2-3 Kariu KOHIIEHTPUPOBAHHOTO pacTBOpa HUTpaTa BUCMYTa
(IIT) u no6aBbTe 1-2 kammm pactBopa Jiakmyca. O MPOTEKaHUM KaKOTo Mpoliecca
CBUJIETENBCTBYET HM3MEHEHUE OKpacku uHaukatopa? IlocTteneHHo pa30aBisiite
pacTBOp JUCTUUIMPOBAHHOM BOJOH JO €ro IMOMYTHEHHUS, KOTOPOE OOBACHSETCS
yCWJIEHHEM ruapoiu3a. Ha ocHOBaHMM pe3ysIbTaTOB AKCIIEPUMEHTA CHEIANTE BBIBOA
0 TOM, KaKuM 00pa3oM pa3daBieHHE pacTBOPa COJIM BIMIET Ha MPOIECC THAPOan3a?

[TpodeccnoHaIbHO-OPUEHTUPOBAHHOE 3aIaHUE.

C TeyeHMEM BpPEMEHU CTPOUTEIBHBIE KOHCTPYKLIMH IOJBEPKEHBI Pa3INYHBIM
BO3JCHCTBUAM (U3NYECKOTO M XHUMHUYEecKoro xapakrtepa. Haumbornee onacHbIM
ABJISIETCSL BO3JIEUCTBHE MOA3EMHBIX BOJA. OIIEHKAa arpeCCUBHOCTH BOJbI NPUBOIUTCS
0 COJEpKaHUI  Oukapbonamuou  1mEnoyHoctu. Omnpenenure, Kakue U3
npuBenéHubIx coner (Na;COs, Alx(COs),, K2CO3) MoryT 00yciaBiuBaTh HaalMuue B
BOJI€ TUJIPOKAPOOHATOB B pe3yJIbTaTe UX TUAPOIM3a. 3alUIINTE YPAaBHEHUS peaKIUi
TMAPOJIN3A MO NEPBOM CTYIIEHH.

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

KonTposbHbIE BOIIPOCHI.

Kakwue u3 coneii mogsepratorcs ruaponusy: MgCl,, CaCl,, Pb(NO3),, KNO3, CaS?

2. Yxaxute xapakrtep cpenbl pactBopoB coneii: KCN, KCI, K;SiO;, KJ, NaBr,
ZnC|2, Na,S, KClOg, CU(NOg)z

3. Vkaxure dopmynsl 2-3 coneit, oO0pa30BaHHOW CHJILHOW KHUCIOTOM U ClIa0bIM
OCHOBaHHUEM

4. Vxaxute (opmynbl 2-3 coneit, oOpa3oBaHHON CIa0OW KHUCIOTOW M CHUIBHBIM
OCHOBaHHUEM

5. Kakasg u3 HWXKENEpEUMCICHHBIX COJIEH B BOJHOM pPAacTBOpPE MAET MaJIMHOBYIO
okpacky (eHondTanenHa: a) HUTPUT HATpus; 0) Cyab)UT MarHus;, B) HUTpAT
KalblUsl, T) XJopuJ Kanus. Hanummre ypaBHEHHs] peakluuid TUIPOIU3a B
MOJIEKYJIIPHON M HIOHHOM (hopMax.

=
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JIABOPATOPHAS PABOTA Ne8

Hassanue pa0orsl: VccinegoBaHne OKHCIHMTEIbHO-BOCCTAHOBUTENIBHBIX CBOWCTB
METAJIJIOB, HEMETAJJIOB U UX COCAUHEHUI

Heab padoTsl

1. UByuuTh BOCCTaHOBUTEIbHBIE CBOMCTBA LIMHKA.

2. VByuuTh OKMCIUTENbHBIE CBOMCTBA NIEPMAHTaHaTa Kajlus B Pa3IUYHBIX CPEIax.

3. Hamucarp ypaBHEeHUs BBIOJHEHHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX

peakiuii U pa3odparb UX METOJOM JIEKTPOHHOIO OanaHca.

PeaktuBbl: [[UHK, consiHas KHCJIOTa, MEPMAaHTaHAT Kalidsg, CepHas KHCIIOTa,
CYb(UT Kaausi, THIPOKCHI HATPH, BOJA.

OoopynoBanue: [lItaTuB, mpoOUpPKH, IEPKATENb.

Pesyabrarsl:

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

npeomemmnswie: 11P6 02, I1P6 05, ITP6 06, ITPG 08.

3HAHMS: TIOHATUS OKUCIIUTENb, BOCCTAHOBUTEIb, OKHCIEHUE, BOCCTAHOBIICHHE

YMEHHSI: COCTaBJISITh YPAaBHEHHSI OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI U
paz0upaTh UX METOJOM DJIEKTPOHHOTrO OajaHca.

Xoxa pabdoThI:

OmnbIT 1. BocCcTaHOBUTEIbHBIE CBOMCTBA IMHKA.

Onyctuth B MPOOUPKY KyCOYEK IMHKA W J00ABUTH PACTBOP COJSHOM KHCIIOTHI.
OOpaTuTh BHHMaHHE Ha BbIJEJCHUE raza (BOJAOPOJA). 3aNUIIUTE HAOIIOJCHMUS.
Hanummre ypaBHEHME JaHHOW OKHCIWTEIbHO-BOCCTAHOBUTEIBLHOW  PEAKIINH,
HCIIOJIB3YS METO/I SJIEKTPOHHOIO OasaHca.

OmnbIT 2. OKUCINUTENBHBIE CBOMCTBA NEPMAHTAHATA KaJus B Pa3JIMYHbIX CPEJIaX.

Hanute B nmpoOupky 1-2mi1 pacTBOpa nepMaHraHara Kajiusi, HEMHOTO pa30aBiIeHHOM
CEpHOI KHUCJIOTHI U pacTBOp cyibpura kanus. OOpaTuTh BHUMAHUE HA UCUC3HOBEHHE
SApKOW PO30BOM OKpacku. 3anuimute HabmoneHus. Hanummre ypaBHEHHE JaHHOM
OKHCIIUTEIbHO-BOCCTAHOBUTEILHON PEAKIUU, UCIOIb3YS METOJ SJIEKTPOHHOIO
Oaanca.

Hanute B mpoGupky 1-2M11 pacTBOpa nepMaHraHaTta Kajius, 100aBUTh K HEMY TaKoe
K€ KOJMYECTBO KPEMKOTO pacTBOpa IIIENOYM, 3aTEM pacTBOpP CyibhUTa Kaywusl.
OOpatuth BHUMaHUWE Ha O0Opa3OBaHHE 3€JEHOr0 PacTBOpa MapraHIEBOKHCIIOTO
Kanus. 3anumute Habmonenus. Hamummre ypaBHEHHWE TaHHOW OKHCIUTEIBHO-
BOCCTAHOBUTEILHON PEaKIIMK, UCIIOJIb3Ysl METO/ AJIEKTPOHHOTO OajaHca.

Hanute B mpoOupky 1-2MJ1 pacTBOpa nepMaHraHara Kajius, pa30aBuTh €ro BOJIOU U
NPWINTh PacTBOp cyibdura Kamus. OOpaTuTh BHMMaHUWE Ha BBINAJIeHHE Oyporo
ocajika TMOKCHa MapraHia. 3anuuure HadmoaeHus. Hanummure ypaBHeHUE TaHHOM
OKHCJIUTEJIbHO-BOCCTAHOBUTEILHON pPEAKIUU, UCIOIb3ysS METOJ dSJEKTPOHHOIO
OaytaHca.

[IpodeccnonanbHO-OPUEHTUPOBAHHOE 3a/IaHHE.

OKUCANTETPHO-BOCCTAHOBUTEINIBHBIN MPOLIECC, MPOTEKAIOIINI Ha 3JIEKTPOJAX MpHU
MIPOXOXKJIECHUU SJIEKTPUUECKOTO TOKA Yepe3 pacTBOp WIM pPacCIiaB dSJIEKTPOJIUTA,
HA3bIBAECTCSA 271€KMPOIUOM.

DNEKTPOIU3 MIUPOKO UCIOIB3YETCA B CTPOUTENbHON MHAYCTpUH. OH MPUMEHSETCS
7uTst 00pa30BaHMsI 3alTUTHBIX MIEHOK HAa METAJUNIMYECKHUX MMOBEPXHOCTSIX apMaTyphl, B
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TOM 4YHuCJe, OT Koppo3uu. HaHeceHHWe TIOKpBITUS Ha METAUIMYECKOE WIIU
HEMETAJUIMYECKOE U3JIETUE DJIEKTPOJIMTUUECKUM OCaKIECHUEM MeETajljla Ha3bIBACTCS
raJibBaHOCTETUEH.
1.3anumure cXxeMbl OKUCIUTETBHO-BOCCTAHOBUTEIIBHBIX MPOLIECCOB, MPOTEKAKOIINUX
Ha aHOJIe W KaTOJe MPHU a) XPOMUPOBAHUU; 0) MEAUPOBAHNUN; B) HUKEIHUPOBAHUHU.
2. 3anumuTe ypaBHEHUE PEAKIMU OKUCIICHUS XKeje3a B aTMoc(epe KHUCIOpoJa,
UCIIOJIb3YsI METO/I AJIEKTPOHHOTO OallaHca.
[To xomy pabOThI 3aMOJIHUTE TAOJHITY U CAETIATe BHIBOJIBI.
KoHTposbHbIE BOIIPOCHI.
1. U3  ypaBHeHU}, NPEACTABICHHBIX  HUXKE, BBIOEPUTE  OKUCIUTEIBHO-
BOCCTAHOBHUTEBHOE, 3aIIMIINTE JJIs1 HETO 3JIEKTPOHHBIN OajaHc.

1) SOz + H,0 = H,S04 2)2Al + 6H,0 = 2AI(OH); + 3H;
2. CocraBbTe ypaBHEHHE pEaKIMU PACTBOPEHHS aTIOMHHHS B pa30aBICHHOMN
a3otHOM Kkucnore. IIpogykr BoccTaHOBICHUS a30THOM KMCIIOTBI — HUTPAT

ammoHusi. [lombGeputre kodhOUIMEHTHI METOIOM 3JIEKTPOHHOTO OajaHca.
Brruucnute maccy coiu, €Cii B peakIiio BCTyHaeT 2 MOJIb aJlFOMUHUS.

3. IlpuBenuTe nBa OOOCHOBAHHBIX IMPUMEpPA HKCIOJIB30BAHUS DICKTPOIUTUYECKHUX
IIPOLIECCOB B CTPOUTEIBHON WHYCTPHUHU.
4. HamumuTe ypaBHEHHMs, XapaKTEPHU3YIOIIME 3JEKTPOJU3 BOJHBIX PACTBOPOB
Opomua Kaiusi, HITPUTA KaJIbLIUS, XJIOPHUIa [IMHKA HA YTOJIBHBIX AJIEKTPOIAX.

JIABOPATOPHAS PABOTA Ne9

Ha3zBanme mnpaxkruyeckoid padorel: IccnegoBanue BAMSHUS —Pa3IMYHBIX
(hakTOpPOB HAa CKOPOCTh XMMUUYECKOW peaKIuu

esu padoThbI
1. V3yuuTh B X0JI€ HKCIIEPUMEHTA BIMSHUE PA3IMUHBIX (DAKTOPOB HA CKOPOCTh

XUMHUYECKUX PEAKIIUN.

PeakTuBbl: PacTBOpHI COJNSTHONM U CEpHOM KUCIOT, THOCYNIb(ara HaTpusi, KapOoHaAT
KaJIbLIHS, OKCUJT MENIU.

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

Pesyabrarsl:

memanpeomemuste: MPI1 17, MPP 01, MPK 03, MPK 06.

npeomemmnuwie: 11P6 02, I1PG 05, ITP6 07, ITPG 08.

3HaHMs1: (AKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKUX PEAKIIUM.

YMEHHsI: BBITOJHATH JJAOOPATOPHBIM IKCIEPUMEHT IO OIpeaeieHUI0 (HaKTOpPOB,
BIIMSIIOIIUX HA CKOPOCTh XUMUYECKUX pEaKIui

Xoa padoThi:

OneiT 1. BriusHuWe KOHIIEHTpPAllMKM PEArupylolUX BEHIECTB HA CKOPOCTh
XMMHUYECKOUN PEAKIIMU B TOMOT€HHOU CUCTEME.

Peakmust Tvocynbdarta HaTpusi ¢ CEPHONM KUCIOTOW MPOUCXOIUT IO YPaBHEHUIO:
Na,S,03 + H,SO4 = Na,SO,4 + H,O + SO, + S0

Jlist mpoBefieHUsT OMbITa CIeAyeT NPHUTOTOBUTH YETHIPE pacTBOpa THOCYJb(aTa
HATpHS Pa3IMYHON KOHIEHTparmu. [[jis 3Toro B Tpu MpOOUpPKH, HA 3aJHUX CTEHKaX
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KOTOPBIX HAHECEHBI BEPTUKAJIbHBIC TEMHBIC JIMHUH, U3 HAJUTh: B TIEPBYIO MPOOUPKY
— 2 ma 0,5 H pactBopa NaS;03 u 4 M Bobl; BO BTOopyto npodupky — 3 mi 0,5 H
pactBopa NayS;03 u 3 Mut Bo/IBI; B TpeThio TpoOupky — 4 mit 0,5 H pactBopa NazS;03
u 2 mi Boabl. TakuM 00pa3oM, B OJJUHAKOBBIX O0OBbEMax MOJYUYEHHBIX pacTBOPOB (6
MJI) OyJdeT coAepXaThCs pa3iaudyHoe dYuciao wMoser NapS;0;. Ecim  ycinoBHO
0003HaunTh KOHIeHTpauuio Na,S;03 B nepBoit npodbupke — C MoJib, TO BO BTOPOM
npobupke koHuentpaius oynet 1,5 C, B tpetbeit — 2 C.

B npyrue tpu npobupku Hanuth 1o 6 mi 0,58 H,SO4. Biute B iepByro npodupky ¢
pactBopoM NapS;03 6 mun 0,58 HpSOs, u OwsicTpo mepememnmiath COAEPKUMOE
npobupku. [lo cexyHaoMepy WM CEKYHIHOW CTPENIKE YacOB WM3MEPHUTHh BpPEMsS OT
MOMEHTa J00aBJICHUSI CEPHOM KHUCIOTHI (HA4yajao OMbITa) JO Hadalla UCUYE3HOBEHUS
TEMHOHW TIOJIOCKM Ha MPOOHMPKE B PE3yNIbTaTe NMOMYTHEHHS PACTBOpa OT BBIMABIICH
CBOOOJHOM cephl (KOHEI OMbITa). AHAJOTUYHBIC OIBITHI MPOBECTH C OCTAITBHBIMU
pactBopami. /laHHbIE OMbITa BHECTH B Ta0I. 1:

Home O0BeM, MIT Konnenrpauus, | Bpems CxopocTh CooTtHolieHHE
Y p p p

mpooup Na,S,0; | H,O C, NaxS:03 TEYCHHSA peakuuu B | CKOpOCTeH

K1 peaKkIuu T,c yen.en., 1/t peakuuu

Ha ocnoBanuu nanHbix Ta0i. 1 Ha4epTUTH rpapuK 3aBUCUMOCTH CKOPOCTH PEAKIINH
OT KOHIIEHTpaIuu (Ha ocu abCIHCC — COOTHOIICHUS KOHIIeHTpanuu NaS;0s, Ha ocH
OpJIMHAT — COOTHOIIEHHSI CKOPOCTEM, TPUHIB MUHUMAJIBHYIO CKOPOCTb 3a €IMHUILY, a
BCE JIpyrMe — BBIPA3WB B KpaTHbIX €l 3HaueHusx). [lpu moctpoenuu rpadukxa
yaoOHee TMpPUHATH MacliTad i MUHUMaJIbHOM CKOPOCTH M MUHHMMAIbHOMN
KOHIIEHTPAaUWU PaBHBIN 2 CM.

Kak 3aBUCHT CKOPOCTh pEAKLIMKU OT KOHIIEHTPALIMU PEATUPYIOIINX BEIECTB?

OnplT 2. Bamgnue TeMmepaTrypbl Ha CKOPOCTh XHMHYECKOW pEakIMHh B
TETEPOreHHON CUCTEME.

B nBe mpoOupku BHECHMTE HEMHOTO MOPOIIKA OKCHAAa MEIU U J00aBbTE MO 2 MII
CEpHOM KHUCJIOTHI OJMHAKOBOM KOHIeHTpanuu. HaOmomaiite 3a mnpusHaKamu
peakimu. OHY TPOOUPKY MOJOTPENTE B IJIAMEHU TOPETKU. 3aNUIIUTE Pe3yIbTaThl
ONbITA, HAMULIMTE COOTBETCTBYIOLIEE YPAaBHEHUE PEAKLMH, CIEJIaUTe BBIBOA O
BIIMSTHUM TEMIIEPATYPbI HA CKOPOCTh XUMUYECKON PEAKIIUH.

OnpiT 3. BausiHue BeIHMYUHBI TOBEPXHOCTH PEArHPYIONIEro BEIECTBA HA CKOPOCTh
PEaKIMU B T€TEPOTEHHON CUCTEME.

Haneiite B nBe mnpoOupku mo 2-3 MJ pacTBopa COJSTHOM KUCIOTHL. B oany
MPOOUPKY OMyCTUTE KYCOUEK MeJia, B JIPYTYI0 — IOPOIIOK KapOoHaTa KasbIlusl.
OOparute BHUMaHUE Ha CKOPOCTh BBIJCNICHUS My3bIPHKOB ra3a B 00€UX MpOOUpKax.
Hanummre cooTBeTcTBYyIOIIEE ypaBHEeHUE peakiuu. OOBIACHUTE, TTOYEMY CKOPOCTh
pacTBOPEHHUS MeJa B 3TUX CIIy4asiX pa3jinyHa.

[To xomy paboThI 3aMIOJIHUTE TAOJUITY U CIETIATE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.
JlaliTe XapakTEPUCTUKY MO BCEM ITPU3HAKAM CIIEAYIOLIUM PEAKIUSAM:
a) 2COq) + Oz¢r) = 2C0xr) + Q 6) Cas) T COxr) — 2CO) -Q
B) CaCOs15—CaO s +CO2)- Q r) CHy 1)+ 20, () ® CO;z (1) + 2 H2Oy + Q
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JIABOPATOPHAS PABOTA Nel0O

HaszBanue padoTbl: XMHUYE€CKOE€ PABHOBECHE U YCIOBHS €r0 CMEILICHHUS

Iesu padoTbI
1. TloBTOpUTH MOHATHUS O XUMUUYECKOM PAaBHOBECHUU;

2. B xoze skcriepuMeHTa OnpeienuTh YCIOBUS CMEIIEHUS PAaBHOBECHS XUMUUYECKUX
peakuui.

PeakTuBbI: pacTBOphl Hoja, Kpaxmana, I[MaHUAA Kajiks, COJSTHOM KHCIOTHI,
XJIOpUIa KOOAJIbTa, XJIOPU/Ia Kajus, XJIOpHIa Kejle3a, BOJA JUCTHIIIIMPOBAHHAS.

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

Pesyabrarsl:

memanpeomemnusie: MPI1 17, MPP 01, MPK 03, MPK 06.

npeomemmnuwie: 11P6 02, TTP6 05, TTP6 07, ITP6 08.

3HAHMS: YCIIOBHUSI, BIUSIOIINE HA CMEIIEHUE XUMHYECKOTO PABHOBECHSI.

YMEHHUS: BBHINOJIHATH JIAOOPATOPHBIM HKCIEPUMEHT IO OMNPENEICHUIO YCIOBUN
CMEILIEHHS PABHOBECUSI XUMUYECKHUX PEAKIIUI.

Xoxa pabdoThI:

OnpiT 1. BiusgHue W3MEHEHMWS KOHIEHTPAllMd PEArupyloluX BEHIECTB Ha
XUMHUYECKOE PABHOBECHE.

A) CwMemieHue paBHOBECHS H3y4yaeM Ha IMpPUMEpPE peaklMh B3aUMOJCUCTBUS
xyopuna keneza (III) ¢ pomanumom kanus. B xone peakuuu oOpaszyercs pacTBOP
KpoBaBo-kpacHoro nseta. PactBopsl coneit KSCN u KCI - 6ecuBeTHble, pacTBOp
FeCl; — numeer cBemno-Oypyro okpacky, a pactBop Fe(SCN)s - kpoBaBO-KpacHYIO.
3anuimuTe ypaBHEHUE PeaKMy U [BET pacTBopa noja (popmynaMu:

FeCl; + 3KSCN « Fe(SCN);3 + 3KCl

H3menenue unmeHcusHOCMuU OKpACKU pacmeopa ceudemenbCmseyen o HanpaeieHuu
CMeujeHUsl XUMUYECKO20 PABHOBECUSI.

1. B npobupky nHaneiite no 2-3 karum pactBopoB KSCN u FeCls u pa3z6aBsTe Bo0i
710 01 THO-KPACHOM OKpacKu. 3anuiiuTe B HAOJIIOICHUH 1IBET PACTBOPA.

2. Pa3zpmenurte moOMydyeHHBIM pacTBOp HAa 4 paBHbIE YaCTU W HaJEHUTEe B pa3HbIC
npobupku. B nepByro nmpobupky no6assTe 2-3 karum pactBopa KSCN, Bo BTOpyro —

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

Paccyxxmaem: B mepBoil mpoOupke HpH YBEITWYEHUM KOHUEHTpAaIMU poJaHuAa
kanusa KCNS BuauM NOTEMHEHHUE COAEPAKUMOrO IO CPAaBHEHUIO C ITAJOHOM, a,
3HauuT, OyAeT mnpeoOiadaTh MpsMas peakuus, B pe3ylbTare KOTOpod Oyjaer
oOpazoBbiBaTbes ponanuf xkenesa (I11), u pactBop Oyner TeMHETh (TEMHO- KPaCHBIM
uBeT). Paccyxnas mogoOHeIM 00pa3oM, OMMUIIUTE, KyJa CMEIIAeTCs paBHOBECHE B
KaXXJIOM clIy4ae.

b) B npobupky wnaneiite 0,5-1 mn konmentpupoBaHHoro pactBopa CoCl, u
100aBbTE HECKOJIBKO Kareb COMSTHOM KUCI0Thl. HabmonaliTe n3MeHEHHE OKPACKU OT
c1a00-po30BOH 10 cuHel 3a cueT obpasoBanus komiuiekcHoro uoHa [CoClg]l.
Paz6aBbsTe pacTBOp BOAOM M HAOIIOAANTE U3MEHEHNE OKPACKHU.

Banumte ypaBaenue peakiun: [Co(H20)6]Cl, + HCI =[CoCls]H + 6H,0
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OOBsicCHUTE CMENIEHUE PABHOBECHS ITPU U3MEHEHUH KOHIIEHTPAIlUA HOHOB XJIOpa.

OneIT 2. BausiHue TeMnepaTypbl Ha CMEIICHUE XUMUYECKOTO PABHOBECHS.

[Tonmyunure pactBOp Kpaxmana. s 3TOro pasBeaure XOJIOAHOM BOJOM B OJHOM
npoOupKe HEMHOro Kpaxmana. B apyroil mpoOupke BCKUISATUTE YUCTYIO BOHY, U
ObICTpO MpuJieiiTe e€ B nepByto npodbupky. Octynure.

B uuctyio npobupky Bo3pMuUTE 2-3 MII pacTBOpa Kpaxmaia U Tyja ke 100aBbre 2-3
Karid MOJIHOM BOJIbI, IIPU 3TOM 00pa3yeTcsi HEMPOYHOE COSAMHEHHUE, OKPAILICHHOE B
cuHe-(UOoIeTOBEIN 1BET. J[aHHAs peaKIus SK30TePMUIECKasl.

Kpaxmai + loq1 <> okpaiieHHoe BemecTBo + Q

Harpelite conmepxuMoe NpoOUpPKH TOYTH A0 KUIICHUS, a 3aTeM OXJIaJuTe [0
KOMHaTHOM  Temmeparypbl. OOBACHUTE U3MEHEHHE OKpPAaCKM  CMEIICHUEM
XMMHYECKOT0 paBHOBecHs. Hanmummre BBIBO.

[To xomy pabOThI 3aMIOJIHUTE TAOJHITY U CAETIATe BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.

B xaxom HampaBiieHUM CMECTUTCS PABHOBECHUE CIICAYIOIINX pPEaKIUi

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

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

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

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

a) MPY MOHM>KEHUU TEMITepaTyphbl? 0) Mpu NOBBIIICHUH JAABICHUS?

JIABOPATOPHAS PABOTA Nell

Ha3zBanmue padorsbl: VccienoBanue CBOMCTB METAIUIOB U UX COEAUHEHUHN

esu padoThbI
1. M3yuuTh OCHOBHBIE XMMUYECKHE CBOMCTBA METAJLIIOB.

2. W3yuuTs cBoOMcTBa U criocoObl nmomyueHus ruapokcusa xenesza (I11) u (1II).
3. Hammcath ypaBHEHUS BHIIOTHEHHBIX PEAKITUH.

PeakTuBbI: ATIOMUHUEBAS CTPYXKKA, COJSHAsl KUCJIOTA, CEpHAsi KUCIIOTa, a30THAs
KHCIJIOTa, TUApOKcU Hatpus, cyinbdar xenesa (II), xmopun xeneza (III), murpar
CBHHIIA, [IUHK.

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

Pesyabrarsl:

Dopmupyemvre  Inemenmuvt  IIK  (npogpeccuonanvno  opuenmuposannoe
cooepiicanue):

-1IK 1.2. pa3pabatbIBaTh OT/I€TIbHbIE APXUTEKTYPHbIE U OOBEMHO-TUIAHUPOBOYHbIE
pelIeHus B COCTaBe MPOSKTHON JTOKYMEHTAIUU

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

npeomemmnswie: 11P6 02, I1P6 04, ITP6 07, ITP6 08.

3HAHHUSA: CBOMCTBA METAJUIOB U UX COEIUHCHUN

YMEHHSI: COCTaBJISITh YPAaBHEHUS XUMHUYECKUX PEAKIUH, XapaKTepHbIX s
METAJIJIOB U UX COCTMHEHUN

Xoxa padoThi:
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OmnbiT 1. B3anmoeiicTBHE METAIIOB C KUCIOTaMHU.

Onycture B 1 mpoOupky rpaHyidy LUHKA, B APYrYyI0 — MEIHYIO MPOBOJIOKY.
Jlo0aBbTE B KKy MPOOUPKY PACTBOP COJISIHOM KUCHOThI. OOpaTuTe BHUMAHUE HA
BbIJIeJIEHUE ra3a (Boxopoja). Besne nmu uner peakuus? B BbIBoJIe 3aNTUIIINTE YCIOBUS
B3aUMOJEHCTBHS KUCIIOT C METAJIJIAMHU.

Hanummre ypaBHEHHE BO3MOYKHOW OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM pEaKLuU,
UCIIOJIb3YsI METO/I AJIEKTPOHHOTO OallaHca.

OmnpiT 2. B3anmo1elicTBHE METAJIIIOB ¢ HEMETAJIIIAMHU.

B mnams BHecuTe mopomiok marHus. HaGnrogaemble MCKpPBI CBUIETEILCTBYIOT O
MPOTEKAHUM PEAKUMHA MEXIYy MArHUEM M KHUCJIOpoJaoM. Hamummure ypaBHEHHE
pEeaKIMK, COCTaBbTE AICKTPOHHBIN OaaHc.

OmneiT 3. B3auMo1elicTBHE METAJIIOB C COISIMU

B mpoOupky ¢ pactBopom Hurpara cBuHUa (II) monoxuts Kycodek HuHKa. B
poOupKy ¢ pacTBopoM xsopuaa nuHka (1) monoxute Kycouek CBUHIA. 3alUIIUTE,
B o0eux Ju mMpoOupKax HAOIIONAIOTCS MPU3HAKK PEaKlMM, clellalTe BBIBOJ 00
YCJIOBUSIX B3aUMOJEHCTBUS METAJJIOB C COJIIMU. Hanuinte ypaBHEHUE PEAKIIUU.

OmnpiT 4. B3anmo1elicTBHE MIETOYHBIX METAJJIOB C BOJIOM.

B xumuueckuii ctakan ¢ Bojoi no6aBbTe 1-2 Kammu geHondrarenHa U MOMECTUTE
Kycouek Hatpus. [IponabiromaiiTe BblieIeHHE Ta3a U U3MEHEHHUE OKPACKU pacTBOpa.
Crenaiite BBIBOJBI O IPOAYKTAX PEAKINU, 3aMUIINTE YPABHEHUE PEAKIIUU.

[IpodeccroHaIbHO-OPUEHTUPOBAHHOE 3aJaHUE.

OOBIYHO B CTPOUTEIBCTBE MPUMEHSIOT HE YUCTHIEC METAJUIbI, & CILJIABHI.
Oxapakrepusyiite 00pasisl NPeII0KEHHBIX CIUIABOB MO PAa3IMYHBIM MPU3HAKAM.

1)  Paccmorpure oOpasibl M, HCHOJB3YyS  CIPABOYHBIC  TaOJIMIIBI
OpPWIOKEHUsT 3, OXapakTepu3yWTe WX KOMIIOHEHTHBIH COCTaB, CBOMCTBA,
MIPUMEHEHHUE.

2)  3apucyiiTe CXeMaTHYHO MHUKPOCTPYKTYPHI CILJIaBOB.

3)  PesynbTaThl H3yueHUS 3aMMIIUTE B TAOJIHILY:

Knaccudukanus cBoicTB MaTepuaioB

[Ber Mexanuyeckue
Ha3Banue .
Howmep vatepnana | APYTHe ®opmyna | npyrue cBoiicTBa Ob6nacTb
oOpasua P BHEIIIHUE (st pyabl) | U3BECTHBIE MIPUMEHEHUS

obpasia

IIPU3HAKH HUCIIOJTHUTCIIIO

4) [loueMy B TEXHHKE IIMPOKO HKCIIOJB3YIOT CIUJIABBI K€ji€3a U CILIABBI
AJIIOMMHHS, a HE YUCTBIE METaIbl — Kene30 W aimoMuHui? Kakoill coctaB dTHX
CIIJIaBOB?

5) [IpuBenure mnpuMepbl TPUMEHEHUS CIUIABOB B APXUTEKTYPHBIX
COOPYKEHUSX

[To xoy paGoThI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOIBI.
KonTposbHbIE BOIIPOCHI.
1. Oxapakrepusyiite OCHOBHbIE (hU3UUECKUE CBOMCTBA METAJIOB U CIIABOB
2. Hanumure ypaBHEHUS peakiMii, HEOOXOAWMBIX [IJIi OCYIIECTBICHUS JTHX
MPEeBPALEHUN:
Al — Al4C3 — Al(OH); — Al,O3 — Al — AlLS; — Al,O3
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JIABOPATOPHAS PABOTA Nel?2

HasBanue padotbi: [lonyuenue, coOupanue u pacro3HaBaHUE ra3oB

Iesu padoTbI
1. [omy4uuts 1 coOpaTh ra3000pa3HbIe BelIeCcTBA (BOAOPO, KUCIOPOI, YTIIICKUCTBINA

ras).
2. Hamucatb ypaBHEHUs BBITIOJIHEHHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii 1 pa3oopaTh KX METOJIOM 3JIEKTPOHHOTO OanaHca.

PeakTusbl: L{uHK, COJIIHAs KUCIOTA, IEPMAHTaHAT KaJlds, CEpHAsk KUCIOTa, METI,
M3BECTKOBAas BOJA.

Oo6opynoBanue: llltatu ¢ npobupkamu, Cyxoe roprodee, CIUUKH, TyYUHKH,
ra3o0TBO/IHAsA TpyOKa, acOecToBas ceTka, 1a00paTOPHBII MITATH.

Pesyabrarsl:

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

npeomemmnswie: 11P6 02, I1P6 04, ITP6 07, ITPG 08.

3HAHUS: CIIOCOOBI MOJIyYE€HHUS MPOCTHIX BEIIECTB, 0OPa30BAHHBIX HEMETAJUIAMH U X
OKCHJIOB.

YMEHHSI: BBIIOJHATh SKCIEPUMEHT MO MOIYYEHHIO U COOMPaHUIO Ta3000pa3HbIX
BEILIECTB.

Xoa padorbi:

Omnpit 1. [TosiydeHue, cobrpanre U pacno3HaBaHUE BOAOPO/IA

Cobepure mpubOp A1 NOJYHYEHHS Ta30B U MPOBEPHTE €r0 Ha FEPMETUYHOCTh. B
MpoOUpPKY MONOXKUTE 1—2 rpaHydbl [UHKA W OpUJIEHTEe B Hee 1—2 MIT CONSTHOM
KHCJIOTBL. 3aKpoiTe MpOoOMpPKY MPOOKOW € ra300TBOAHOW TPYOKOM M HaJeHbTE Ha
KOHUMK TpyOKU emie OoAHy mpoOupky. llomokaute HEKOTOpOE BpeMs, UYTOOBI
npoOMpKa  3alloJIHWIACH  BBIICISIOMIMMCS — Ta3oM. UTO  MpOUCXOOUT  NpU
B3aMMO/JICHCTBUU IIMHKA C COJIIHOW KHUCIOTOM? (COCTaBbTE€ ypaBHEHUE PEAKIUU U
PacCMOTPHUTE €€ C TOYKH 3PEHHSI IPOLECCOB OKUCIICHUS-BOCCTAHOBIJICHHUS.

CHuMuTe npoOUpKy € BOAOPOIOM U, HE NEPEeBOpauMBas ee, MOJHECUTE K ropsien
cnupToBKe. Eciym BOIOPO B3pBIBAETCS C IIIyXUM XJIONKOM, TO OH YUCTBIHM, a €CJH C
«JTAIOUIMM» 3BYKOM, 3HA4HUT, BOAOPOJ COOpaH B CMECH C BO3IYyXOM («rpeMyuuit
rasy).

Omnpit 2. [TosydyeHue, cobrpaHnre U pacno3HaBaHUuEe KUCI0poAa

Colbepute npubOp M MPOBEPHTE €ro Ha IePMETUYHOCTh. B mpoOUpKYy HACHINIBTE
MpUMEPHO Ha Y4 ee oObema nepmanranara kanuss KMnOs 1 y oTBepcTrs npoOUpKU
MOJIOKUTE PBIXJIBIH KOMOYEK BaThl. 3aKpoWTe MpOOHPKY MPOOKON C ra300TBOAHOM
TpyOKOW. YKpenuTe npoOUpKYy B JIalKe IITaTUBA TaK, YTOObI KOHEIl Tra300TBOIHOM
TPYyOKHM TOXOJWJI ITOYTH JIO JTHA COCY/Aa, B KOTOPOM OyaeT cooupathes kuciaopod. Uto
MIPOUCXOJIUT NIPU HarpeBaHUu nepmaHraHata kanusa? CocTaBbTe€ YpaBHEHUE PEAKIIU
Y PaCCMOTPUTE €€ C TOUKH 3pEHUS IPOLIECCOB OKHUCIEHUA-BOCCTaHOBIIeHU. Hannune
KHCIIOpOJIa B COCY/I€ MTPOBEPHTE TICIOUICH TyYUHKOMN. 3aUIINTE CBOU HAOJIIOIEHUSI.

Omnpwit 3. Tlonydenue, cobrpanue U pacno3HaBaHue okcunaa yriepoaa (IV)

B npoOupKy noMecTuTe HECKOJIBKO KYCOUKOB MeJla WM MpaMopa U npuiente 1—2
MJ pa30aBlIEHHON COJISTHOW KHUCIOTHL. bBBICTpO 3akpoiTe mpoOWpKy NpoOKOH ¢
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ra3ooTBOAHON TpyOKoil. KoHer TpyOku omycTtuTe B Opyryro HNpoOHMpKY, B KOTOPOU
HaXoAUTCs 2—3 MJI U3BECTKOBOU BOJBI.

Heckonbko MUHYT HaO0JaiiTe, Kak yepe3 U3BECTKOBYIO BOY MPOXOJAT My3bIPbKU
raza. Uro npoucxoAuT NpH B3aUMOJCHCTBUM Mejla WJIM MpaMopa C COJSHOU
kucaoroil? CocTaBbTe€ YpaBHEHHE pEakLUU M PacCMOTPUTE €€ B CBETE TEOpPUU
AJIEKTPOJINTUYECKON JUCCOLIUALIUY.

ITo xoty pabOTHI 3aM0IHATE TAOJUIY U CAETANTE BHIBOJBI.

KoHTpoJibHbIE BONIPOCHI.

Pemnre 3anaun.

1. Kakyro maccy umeer kuciopog oobémMoM 7 11?7

2. Kakoil 06bEM 3aHuMaeT a30T Maccoi 14 r?

3. UeMy paBHa MoJsipHasi Macca rasa, 1 J1 koroporo umeet macey 1,25 r?

JIABOPATOPHAS PABOTA Nel3

Ha3Banue pabGorbi: CpaBHEHHE CBOMCTB TMPOCTBIX BELIECTB, OKCUIOB U
rupokcuioB aniemenTos 11 nepuona.

Iesu padoThI
1. M3yuuTh CBOMCTBA OKCUJOB U TUAPOKCHI0B demenToB I1I mepuona.

2. 3akpenuTh 3HAHMS O IEPUOJINYECKU U3MEHSIOIINUXCS CBOMCTBAX 351eMeHTOB B [1C,
SKCIIEPUMEHTAIBHO U3YYMB XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB TPETHETO
MEPHUOJIA U UX COCTUHECHUM.

3. Hammcath ypaBHEHHS BBIITOTHECHHBIX PEAKITUH.

PeakTuBbI: ATIOMUHUEBAS CTPYKKA, COJNSHAs KUCJIOTA, CEPHAs KHUCIJIOTA, a30THAs
KHCIJIOTa, TUAPOKCcHUI Hatpus, cyabdar xenesa (II), xmopun xenesa (III), murpar
CBUHIIA, [IUHK.

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

Pesyabrarsl:

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

npeomemmnswie: 11P6 02, I1P6 04, ITP6 07, ITPG 08.

3HAHUSA . CBOMCTBA METAJUIOB, HEMETAJVIOB U UX COCANHEHUN;

- IOHSITHE aM(POTEPHOCTU COSTUHEHUM, 00pPa30BAHHBIX MEPEXOAHBIMU METAJLIAMHU.

YMEHMSI: BBIMOJHATH SKCIIEPUMEHT 10 TOJTYYEHHUIO M Pacro3HaBaHUIO aM(pOTEPHBIX
COE€IMHEHUN

- COCTaBJIATh YPABHECHUS XUMHMYECKMX PEAKLMM, XAPAKTEPHBIX IS METAIIIOB,
HEMETAJIJIOB U UX COCAUHCHUN

Xoa padoThi:

OmnbIT 1. OTHOIIEHUE OPOCTHIX BEIIECTB K BOJIE.

B Tpu mpobupku nHanmedTe 2MiI BOABI, B TIEPBYIO MOMECTUTE HEOOJBINON KyCOYEK
HATpHs, MPEABAPUTEIILHO OCYIINB €r0 OT KepocwHa (PHIIbTPOBAIBHOM Oymaroi, BO
BTOPYIO — TPaHyJly aMalbTUPOBAaHHOTO AIOMHUHUS, B TpeThio — cepy. JloOaBbTe B
KXyt pobupky 1 kammo pactBopa denondrarenHa. OTMEThTE MPOUCXOISIIHE
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m3MeHenus. Crenaiite BbIBOJ O CBOMCTBAX MPOCTHIX BEIIECTB MU HUX COCIAMHEHUH.
3anummuTe ypaBHEHUS pEAKLINAMN.

OnpiT 2. OTHOIIIEHHE OKCUIOB MarHusl, aAIIOMUHUS U KPEMHUS K KUCIOTaM.

B nepByro npoOupKy MOMECTHTE HEMHOTO MOPOIIKAa OKCHUJA MarHusi, BO BTOPYIO -
HEMHOT'O MOPOIIKAa OKCUIA AIIOMUHHUS, B TPEThIO — OKCUIA KpeMHHUs. B kaxayro
npoOupKy n006aBbTe 1 MI1 cepHOM KUCTOTHl. OTMEThTE MPOUCXOAIINE U3MEHEHHS. B
Kako mnpoOupke u3MeHeHud He mpoucxonut? OObACHHUTE, MoyeMy. 3amuIIUTe
YPaBHEHUS PEAKIIUM.

Onpit 3. OTHONIEHNE THAPOKCUIOB K KMUCJIOTaM U TIEJI0YaM.

* [lonyuenue u ceovicmea eudpokcuoa maenus. B mpobupky momectutre 1 wmi
pacTBopa XJIOpUAa MarHus, 100aBbTE MO KaIUISIM PAacTBOP THAPOKCHAA HATPHS 10
o6pasoanmst ocagka Mg(OH),4. [Tomydennbiit 0CagoK pasieinuTe B JBe IPOOUPKH.
B oany npoOupky ¢ ocaikoM A00aBbTE pacTBOP CEPHOM KHUCIOTHI, B JAPYIyIO0 —
pacTBOp rufapokcuaa Harpus. OTMETbTE NPOUCXOIAIIUE U3MEHEHUS. 3aMMIINTE BCE
BO3MOXKHBIE ypaBHEHMsI peakuuil. CraenaiiTe BbIBOJ O CBOMCTBaX MarHusi U €ro
COCTMHEHU.

* [lonyuenue u ceolicmea 2uOpOKCUOA AnNtOMUHUSL.

B npobupky nmomectute 1 mMi1 pactBopa cysibdaTa aatOMHUHMS, J00AaBbTE MO KAIUIAM
pacTBOp THAPOKCHIA HATpHsi 10 oOpasoBammst ocagka Al(OH)sd. Ilomyuenmsrit
0CaJIOK pa3fieNiuTe B JABE NpoOupku. B oaHy mpoOupky ¢ ocagkoM 100aBbTE pacTBOP
CEpHONl KHUCIIOTBI, B JPYIyl0 — pacTBOp TruApokcuaa HaTpus. OTMerbTe
MPOUCXOAIINE W3MEHEHUs. lIpu B3aMMOAENCTBUM THUAPOKCUIA QIIOMHUHHUS C
BOJHBIMM pacTBOpaMH Iejoueid oOpasyiorcs ruapokcoamtoMuHatel  NaAlOs.
3anuIuuTe BCE BO3MOJKHBIE ypaBHEHHs peakuui. CrenanTe BBIBOJ O CBOWMCTBAx
AJTIOMUHHUS U €T0 COCUHECHUMU.

OmnbiT 4. CpaBHEHME CUIIbI KUCIOT 3aeMeHToB 11 nepuoaa

B 2 npobupku nomectutre mo 1 M1 KOHUEHTPUPOBAHHOIO PACTBOpA CHUIIMKATA
HATpUs W MpuieiTe B oAHYy npodupky 1 M pactBopa opTopocPOpHON KHUCIIOTHI, B
Ipyryto — 1 M pacTBOpa CEpHOW KHUCIOTHL. 3anuiiuTe HaOmogeHus. Hamummre
YpaBHEHHUE PEAKIINH, CACIANTE BHIBOJ O CHUJIE HEMETAININUYECKUX CBOWMCTB Y KPEMHUS,
dbocdopa, cepsl 1 0 chjIe KHCIIOT, 00pa30BaHHBIX JAaHHBIMU HEMETAJIJIAMH.

[To xoxy paboThI 3aMOJIHUTE TAOJMILY U CACIIAWTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.

1. Kak u3MeHsI0TCSI OCHOBHBIE CBOMCTBA OKCHIOB U TUAPOKCUAOB B iepuoe?

2. Kak U3MeHsI0TCS] KUCIIOTHBIE CBOMCTBA OKCHUJIOB U TUAPOKCHAOB B iepuoe?

3. Uepes Kakue COENMHEHUS OCYIIECTBISETCS IEPEXOT OT OCHOBHBIX COEIMHEHUN K

KUCIIOTHBIM?
4. C nmomoIpl0 KaKUX BEIIECTB MOXKHO JOKa3aTh MPUHAIICKHOCTh THAPOKCUIA K
OCHOBAHMSM WJIM KUCJIOTaM?

JJABOPATOPHAS PABOTA Nel4
Ha3zBanme pa6orbi: Koppo3us METaII0B U METOJIBI 3aIIUThI
IHesu padoTbl
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1. IloBropuTh M  3aKpPENUTh  CYIIHOCTb  MPOLECCOB  XUMHUYECKONM U
ANEKTPOXUMUYECKON KOPPO3UU METAJIOB;

2. UccnenoBaTh BIMSHUS TPHUPOABI METala, Cpellbl M BHEIIHMX YCIOBUH Ha
IPOLIECCHI KOPPO3UHU METAJIIOB;

3. O3HAKOMHUTHCSI C OCHOBHBIMHU METOJIJaMU aHTUKOPPO3HMOHHOM 3aIIUTHI.

PeaktuBbl: Zn (rpanynsi), Cu (ToHKas mpoBosioka 0e3 m3omsmuun), HoSO4 (10%),
HCI (pa306.), pactBopsl CuSO4, NaCl, K;[Fe(CN)s] (kpacHas kpoBsiHas coib), Fe
(Menkue CTPYKKH WM OYMILIEHHAs MeEJIKas IPOBOJIOKA B KyCOYKax), CTaJbHbIE
IJIACTUHKH.

Oo6opynoBanue: Haxxnaunas Oymara (IJ1s1 3a9MCTKH), IIUIIIEI TUTEIbHBIC, CIIMYKH,
Jeprkarenb i1 NPOOHPOK, MTATUB C MPOOMPKAMHU, CTEKIISIHHAS BOPOHKA, MEIHBIM
COEIMHUTEIbHBII NPOBOIHUK, CAHUTAPHAS CKIISTHKA

Pesyabrarsl:

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

npeomemnuie: 11P6 01, ITP6 04, ITP6 06, TTP6 08.

3HAHMA: CYIIIHOCTb IIPOLIECCOB XUMUYECKON U IJIEKTPOXUMHUUYECKON KOPPO3UH;

- OCHOBHBIE METO/Ibl aHTUKOPPO3HUOHHOW 3aIIUTHI.

YMEHMSI: Pa3InyaTh BU/IbI 3aIlIUTHBIX TOKPBITUI

- 3aIIMCBHIBATh CXEMbI aHOJHOIO U KaTOJHOT'O IPOLECCOB

Xoa padorbi:

OmnbiT 1. X¥iMuYecKas U 3JIEKTPOXUMHUYECKas KOPPO3UsS LIMHKA.

B npobupky ¢ 10 karusiMu pacTBOpa CEpHOM KHUCIOTHI OMYCTUTE T'PaHyJly LUHKA.
OtMmeTbTe 00pa3oBaHME MY3BIPHKOB ra3a Ha MOBEPXHOCTH rpaHyibl. Hamwummre
YpaBHEHUE pEaKLUMH B3aUMOJCHUCTBHUS IMHKA C KUCIOTOW. B Ty ke mnpoOupky
OIYyCTUTE MEJIHYIO MPOBOJIOKY MU KOCHUTECH €10 I'paHyjbl LIMHKA. UTO M3MEHUIOCH?
Kakyro ¢yHKIIMIO BBITIONHIET MenHas mpoBojoka? HammcaTh cxeMbl aHOJHOTO U
KaTOJIHOTO MPOIIECCOB MPpH €ro padore.

OnbIT 2. DaKTOPHI, BAUAIOIINE HA CKOPOCTh KOPPO3UHU

2.1. BausHue KOHIEHTPAIlMA OKUCIUTEISI HA CKOPOCTh KOPPO3HH.

B npobupky ¢ 5 xamsiMu cepHO#l KUCTOTHI J00aBbTE 5 Karelb BOJbI, T.€. pa30aBbTe
pactBop B ABa paza. [Iponenaiite onbiT, aHamoruuHblid oneITy 1. Coenalte BBIBOI O
BJIMSIHUM KOHIIEHTpauu H™ -MOHOB Ha CKOPOCTh KOPPO3HUH.

2.2. BiustHue Ha KOPPO3UIO IPUPOBI 3aIUTHOTO MOKPBITHS.

JIBe mpoOupku HanogHUTe Ha 1/2 ux oObemMa TUCTHILTMPOBAHHON BoAou. JloOaBhTe
B KOXKIYI0 M3 HUX MO 2-3 Kaliu CEpHOM KHUCIOTHI M MO 2-3 KaliM pacTBopa
rekcarmanodeppara (III) xamus Ks[Fe(CN)s]. OnH sBisercs KadeCTBEHHBIM
peakTHBOM Ha HOHBI Fe?*, ¢ KOTophIMH 00pa3yeT cuHee OKpamuBaHue (TypHOyJeBa
cuHb). B ogHy mpoOupKy OnmycTHUTE kKEIEe3HYI0 MOJOCKY, B KOTOPOM 3a)kaTa rpaHyJsia
[IMHKA, a B APYTYIO — )KEJIE3HYIO MOJOCKY, B KOTOPOH 3akaTa rpanyJjia ojosa. [lepsas
npoOMpKa UMUTHPYET KOPPO3HIO OLIMHKOBAHHOTO XeJe3a, a BTopas — JyXKEHOTo, T.€.
MOKPBITOTO 0JI0BOM. OTMEThTE, B KaKO MPOOHpPKE MOSBISETCS CUHEE OKpallIBaHHE.
CocTaBpTe CXEMBl AHOJHBIX M KaTOJIHBIX THporeccoB. OObBIACHUTE, KaKoe U3
MOKPBITUN SIBISIETCSI KATOJIHBIM, a KAaKO€ — aHOJHbIM. Kakoe u3 HUX U MoyeMy
3aIMIIAET 5KEJIE30 OT KOPPO3UH, a KAKOE HE 3aIUIIaeT?
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[To xomy paboThI 3aMIOJIHUTE TAOIHITY U CACIIAUTE BHIBOIBI.
KoHTpoJibHBIE BONPOCHI.

1. TlpuBeaute nmpuMephl ra30BOM KOPPO3UU METAILIOB.

2. Ckienansl ABa MeTalia. YKaKUTE, KAaKOM W3 METAJJIOB MOJBEPIracTCs KOPPO3UU:
a) Mn — Al; 6) Sn — Bi.

3. Kakue wu3 HIKENEPEUHCICHHBIX METAaJVIOB BBITIONHAIOT IS CBHHIIA POJIb
KaTo/iHOTO MOKpbITUA: T1, Mn, Ag, Cr ?

4. CocTaBbTe CXEMYy KOPPO3MMHOTO 3JIEMEHTAa W HAMMUIIUTE YPaBHEHUSI PEaKIuu,
MPOTEKAOIINX TPH HAIWYUU TIOBPEKICHUN CBUHIIOBOW OOOJOYKH CTaJIBLHOTO
Ka0eJIs TOA3eMHON JTMHUH TOABEACHHUS K MHOTOATAKHOMY JIOMY.

JIABOPATOPHAS PABOTA Nel5

HaszBanue pat6orsl: [IpoBenenue peakiuii mo 0OHaApyXEHUIO yIliepoaa U BoJopoaa
B OPTraHUYECKUX BEIIECTBAX

Iesu padoTbI
1. IlpoBecTn peakiuu, NOATBEPXKAAIONIME HAIMYMUE YIJepoJa U BoJopoAa B

OpraHUYECKUX BEIECTBAX.
2. Hamumcatb ypaBHEHUs BBITIOJIHEHHBIX PEAKIIHIA.

PeaxkTuBbl: CaxapHblii iecok, xyied, okcua meau (I1), u3BectkoBast Boaa, mapadus,
MEIHBIA KyIIOpOC.

Oo6opynoBanue: IlltatuB ¢ npobupkaMu, JOKeUKa JJIs1 COKUTAHUS BEIIECTBA, CyXOe
roproyee, CIuYku, acoecToBas ceTka.

Pesyabrarsl:

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

npeomemnuwie: 11P6 02, ITPG 04, TTPG 07, ITP6 08.

3HAHMSI: COCTaB MOJIEKYJI OPraHUYECKUX BEIIECTB

YMEHHUS: TPOBOJUTH JaOOPATOPHBIM HKCIEPUMEHT 10 OIMPEACNICHUI0 COCTaBa
OpraHUYECKUX BEILECTB

Xoxa padoTsi:

Omnpit 1. Onpenenenue yriepoaa npoOoi Ha 00YIIMBAaHUE U HA BBIJICICHUE KOMOTH
IIPU TOPEHHUH.

Ha noxeuky st coxuraHusi BEIecTBa MOJOKUTE Kycouek xjieba M HarpeiTe Haj
maMeHeM. OOyTiuBIIIasICS Macca YepHOTo xjeda — yriiepo.

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

OnpiT 2. OnpeneneHue yriepoaa W BOJIOPOJia COXIKEHHEM BEIIECTBA ¢ OKCHUIOM
meau (11).

[IpuroToBsTE CMECH U3 XOPOIIO PACTEPTOrO caxapa U MOPOIIKOOOPa3HOTO OKCHIA
memnu (II), B3sitoro B m30biTKe. [lomectuTe cmech B mpobupky cimoem 0,5 cm. Y
OTBEPCTUSI TTPOOUPKU TMOMECTUTE PBHIXJIbIA KOMOYEK BaThl C HAHECEHHBIM HAa HETO
0e3BogHBIM cynbpatrom Memu. BceraBeTe B mpoOupky mpoOKy € Ta300TBOIHOMN
TpyOKOI, KOHEI] KOTOPOW OMyCTHTE B JPYryl0 MPOOMPKY C H3BECTKOBOW BOJOM
(5wmn). Ilpubop ykpenurte B mITaTUBE, U MOJOTpeTe cMech B mpobOupke. Korma BeI
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MPUACTE K 3aKIIOYEHUI0, YTO PEAKIUS 3aKOHYIIACH, BRIHBTE M3 W3BECTKOBOW BOJIBI
KOHEIl ra300TBOJHOM TPYyOKH U MOCJIE 3TOr0 MPEKPATUTE HATPEBAHMKE.

JlaiiTe mpuOOpy OCTHITh, MOCIE YEro pazdepuTe €ro U pPacCMOTPUTE PE3yJbTaThI
peakii, OTMETHB, MPOU3OILIM JIW WU3MEHEHHS C CaxapoM, OKCHJIOM MEIH U C
U3BECTKOBOM BOJI0M? OnumnTe U 00bICHUTE MPUUUHY ATUX W3MeHeHul. CocTaBbTe
ypaBHeHUs peakuuu. CrenaiTe BbIBO/, CBUAECTEICTBYIOT JIU MPOILIEIIINE PEAKIIUU O
TOM, YTO B COCTaB caxapa BXOJST yIiepo] U BOJOPOJ U TTOUEMY.

[To xomy pabOThI 3aMOJIHUTE TAOJHITY U CAETIATe BHIBOJIBI.

KoHuTposibHbIe BONPOCHI.
Pemmre 3anaun.
5. Haiitm monekynspuyo (opmyny BemecTBa, comaepkamero 81,8% yrmepona u
18,2% Bogopona. OTHOCUTENbHAS TUIOTHOCTD BEIIECTBA MO a30Ty paBHa 1,57.
6. Haiitu MonekynsipHyto ¢GopMyiny NpeaenbHOro YIIEBOAOPOAA, MaccoBas J0Jis
yrmepoaa B kotopom 83,3%.

JJABOPATOPHAS PABOTA Nel6

Ha3zBanme padorbl: Pacno3HaBaHu€e M1acTMacC U BOJIOKOH

Iesu padoTbI
1. M3y4nTh CBOMCTBA TUIACTMACC U BOJIOKOH.

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

PeakTuBbl: HaGopsl miactMacc U BOJIOKOH, all€TOH, KOHIIEHTPUPOBAHHbBIE CEpHAs
KHCJI0Ta M a30THas KUCJIOTA.

Oo6opynoBanue: IllTatuB ¢ npobupkamMu, JOKeUKa JJIs1 COKUTAHUS BEIIECTBA, CyXOe
roproyee, CIMYku, acoecToBas ceTka.

Pesyabrarsl:

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

npeomemmnswie: 11P6 02, I1P6 04, ITP6 07, ITPG 08.

3HAHHUSI: COCTaB U CBOMCTBA IIJIACTMACC U BOJIOKOH

YMEHHMSsI: TIPOBOIUTH JA00PATOPHBIN AKCIICPUMEHT I10 PACIlO3HABAHUIO IIACTMACC U
BOJIOKOH

Xoxa padoTsi:

Ilpumeuanue: nipu NpoBeICHUU PabOTHI MOJB3YUTECh MPUIIOKEHUEM 2 (Tabiuiiei
1,2)

OmngiT 1. Pacnio3HaBaHue miaacTMace.

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

Pacnio3znante »tM macrmaccel. Pacrno3HaBanHue I1utacTMace cCleAyeT Hadarh C
BHEIITHETO OCMOTpa, a 3aTeM IIepeuTH K HCCICAOBAHUIO WX OTHOIIECHUS K
HArpeBaHUIO W TOPEHHIO. [I0TOM HCHBITHIBAIOT JECUCTBUE HA HUX PACTBOPHUTEJIEH.
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 HAYMHAKOT C HX
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cxuranus. lIpy 3TOM IPOCHEKUBAIOT, C KAKOW CKOPOCTHIO MPOUCXOJHUT TOPEHHUE,
UCCIIENYIOT 3amax IMPOJYKTOB TOpPEHHUsA. 3aTeM MPOBEPSIOT IAECWCTBUE HA BOJIOKHA
KUCJIOT W PACTBOPUTENICH. YKAKHUTE XapaKTEpPHbIC MPU3HAKU XJIONKA, BUCKO3bI U
IEPCTH.

[To X0y pa®oThI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOIBI.

KoHTpoJibHBIE BONPOCHI.

JlaiiTe kiracCu(UKAIIMIO BOJIOKOH.
Jaiite knaccupuKauio miacTMacc.
YeM UCKYCCTBEHHBIE BOJIOKHA OTJIMYAIOTCSI OT CHHTETUYECKUX ?
YeM naxHyT OpH NOHKUTAHUU XJIOMYAaTOOYMaKHbIE HUTH?
Jlate omnpeneneHue MaKpOMOJEKYNbI, 3JEMEHTAPHOTO 3BE€HA W CTENEHH
nonuMepu3anuu. Kak BIMsieT BeJIMYMHA MOJIEKYJSIDHOM MacChl Ha CBOWCTBA
BBICOKOMOJIEKYJISIPHBIX COSAMHEHU?
6. UeM peakiuy MOJTMKOHICHCAIIMHA OTIIMYAIOTCS OT PEaKIMKi MoJuMepr3aIiu?.

ARl A

JIABOPATOPHASA PABOTA Nel/

HaszBanue padorsi: VccieqoBaHre CBOMCTB CIIUPTOB U albAETHIOB

Iesu 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 KUCIOTa, TIHUIEPUH, PAcTBOPHI cyibdara
meau (I1) u rugpokcuna Hatpus, popmanuH, HUTpaT cepedpa (2% pacTBop), aMMHUaK,
BOJA.

Oo6opynoBanue: IlltatuB c mpoOupkamu, MeaHash TOBOJIOKA (CHUpalb), CyXOe
roprodee, ClimYKu, acOecToBas CeTKa.

Pesyabrarsl:

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

npeomemmnswie: 11P6 02, I1P6 04, ITP6 07, ITPG 08.

3HAHMSI: CBOMCTBA CHUPTOB U aJIbJAETUIOB

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

Xoa padoTbi:

OmnbiT 1. PU3MYECKHE CBOWCTBA ATUJIOBOTO CIIUPTA U TJIUIIEPUHA.

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

OnpiT 2. XMMUYECKHE CBOMCTBA ATUIOBOTO CIIUPTA.

2.1. OkucneHue CuupTa B albICTHIL.

Haneitte B mpoOupky 0,5M71 3THIIOBOTO CIIUPTA U MOTPY3UTE B HETO PACKATICHHYIO
MenHyro cnupaib. OOpaThuTe BHUMAaHUE Ha TOSBICHHE 3amaxa albJeruaa u
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BOCCTaHOBJIEHWE MeAu. ONbIT MOXKHO TOBTOPUTH HECKOJBKO pa3, oOmycKas
PACKaJICHHYI0 MEJHYIO IMPOBOJIOKY B CHUPT. 3anuiute HaOmroaeHus. Hamummre
ypaBHEHHUE PEAKIUHU ITAHOJA C OKCHIOM MEJIH.

2.2. IlomydyeHue IUITUI0BOrO 3dupa.

Haneiite B mpoOupKky 1M1 3TUIOBOTO CHUPTA, 100aBbTE CTOJBKO K€ KOHI[. CEpHOI
kucnoTel. Crierka Harpeiite. OOpaTuTe BHHMaHHME Ha CHEHM(PUYECKUN 3amax
IuITHIIOBOTO 3dupa. Hamummure ypaBHEHHE peakIMU MOJYyYEHHsS] IUITUIIOBOTO
adupa U3 3TaHOIA.

OneiT 3. B3aumoseiictBue rmieprHa ¢ rujapokcugoM Menu (II) — kauecTBeHHas
peaKIius Ha MHOTOATOMHBIE CIUPTHI.

B npobupky nomectute 2-3 kammu pactBopa cyiabdparta meau (II) m 4-5 kamens
pacTBopa ruapokcuaa Hatpus. OOpaTuTe BHUMaHHE HA BBIMAJACHUE TOITYy0OT0 OCaaKa
ruapokcuna meau (II).

JloGaBbTe B 3Ty MPOOUPKY PacTBOp MIMIIEPUHA W THIATENIBHO Mepemerniaite. Yto
npouszonuio ¢ ocaakom? Kak H3MEHWIACh OKpacka pacTBopa? 3alMIluTe
HaOmogeHusi. Hamummre B CTpykTypHOHM  (opmMe  ypaBHEHHE  peakluu
B3aUMOJICUCTBUS mMIlepuHa ¢ TujapokcugoM meau (1) 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 Hatpus. Cpazy HauHUTE
HarpeBath, CJEAsS 3a IMOCIAEAOBATEIbHBIMA HW3MEHEHUSAMH, MPOUCXOIAIIUMH 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.

[Ipu mpoBeneHUM OIBITa CTPOrO COONIOAANTE MOCIEAOBATENILHOCTh T00ABICHMUS
PEaKTUBOB.

B uucryto cyxyto mpoOupky nmomecture 2 kariau 2% pacTBopa HUTpaTa cepedpa u
B300MTaliTE, YTOOBI OH XOPOIIO CMOYMJI CTEHKH MpoOupku. /[06aBpTe Karuio KOHIIL.
pactBopa amMmmuaka. Ecnu mosBuTcs Oypblii HEMCYE3aAIOMUNA 0Ca/lOK, J00aBbTE eIlé
Karmio ammuaka. Ecin ocazok wcue3HeT cpasy, BTOPYIO Karullo He J00aBIsiiTe, a
BBeauTe 2 Kamn ¢opmanuHa. Ilocne atoro, He B30aNThIBasi COAEPKUMOIO, CIErKa
nojorpeiTe, He JOBOAS 10 KuneHus. HaOmromalite oOpa3oBaHMe Ha CTEHKax
npoOupku Onectsmiero cios cepedpa. Peakius «cepeOpsHOro 3epkaina» -
XapakTepHasli peakius Ha aJbJeTu/bl. 3anuiuure HaOmojeHus. Hanwummre
YpaBHEHHUE PEeaKIMy BOCCTAHOBJICHUS cepedpa (opMaTuHOM.

[To xoy paGoThI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.

Ocy1iiecTBuUTE NpeBpalleHus: (COCTaBbTe ypaBHEHUS comiacHo cxeme). [lonnuimmre

Ha3zBanus BeuectB. CoHy, — CoHy — CoHsOH — CH3COH

JIABOPATOPHAS PABOTA Nel8
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Ha3Banmne padorsbi: VccrienoBanre cBOMCTB KApOOHOBBIX KUCIIOT M UX COJEH

Iesu padoThbI
1. IlpoBecTH ONBITHI, MOATBEPKIAIONIME CBONCTBA OPraHUYECKUX KHUCIOT (Ha

IpUMEPE YKCYCHOM KUCITOTHI).
2. CpaBHUTH CBOICTBA OPraHUYECKUX U HEOPTAHUUYECKUX KUCIIOT
3. Hanwucatb ypaBHEHUS BBIIIOJIHEHHBIX PEAKIUI B MOJICKYJIIPHOM U HOHHOM BUJIE.

PeaktuBbl: ComsiHas KuciaoTa, TUAPOKCHJ HATpHUs, YKCYCHas KHUCJIOTa, LHUHK,
dbenondranens, TakMyc, KapOOHAT KaJbIHs, MBUIbHBIE CTPYKKH.

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

Pesyabrarsl:

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

npeomemmnswie: 11P6 02, I1P6 04, ITP6 07, ITPG 08.

3HAHMA: CBOMCTBA KApOOHOBBIX KUCIIOT U UX COJIEH

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

Xoxa pabdoThI:

Ilpumeuanue: ONBITBI C OPraHUYECKMMU W HEOPTAHUYECKHMMHU KHCIOTAMHU
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 KUCJIOTHI, BO BTOPYIO — 2 MJI COJISTHOM KUCIOThl. OOpaTuTe
BHUMAHUE Ha TIOSBJIICHUE TMY3bIPHKOB Tra3a B o00eux npoOupkax. 3anuiluTe
HaOmoaeHus. Hanummre ypaBHEHHE peakIMM IUHKA C YKCYCHOM KHCIOTOW M C
coiistHOM kucioToi. [loamummTe Ha3BaHUS BEIIECTB.

1.2. Tlomecture B 2 mpoOUpKH MO 2 MJI pacTBOpa Ienoud (THAPOKCUJ HATPHS),
n00aBbTe B KAXKIYI MNpoOHMpKY Karo deHondTanenHa. BBenure B TEpBYIO
MPOOHPKY 2 MJT YKCYCHOU KHCIIOTBI, BO BTOPYIO — 2 MJI COJITHOM KHUCIIOThI. OOpaTuTe
BHUMaHHE HAa W3MEHEHUE OKPACKHM B O0EUX MpoOHpKax. 3amuInuTe HAOIIOACHUS.
Hammmmure ypaBHeHus nmpoBea¢HHbIX peakuuil. [lognuimmre Ha3BaHUS BEIIECTB.

1.3. [TomecTtuTe B 2 mpoOUPKH HEMHOTO KapOOHATa KaJbIUs U 0OABHTE B MEPBYIO
NpoOUpPKY 2 MJI YKCYCHOM KHCJIOTHI, BO BTOPYIO — 2 MJI COJISHOH KHCJIOTHI.
BauMarenbHo npoHaOmomaiiTe 3a  MPOUCXOMSIIMM  MPOIECCOM.  3alMIIUTE
HaOmoieHus. Hanuimmre ypaBHEHUs BBITIOTHEHHBIX peakiuu. [loanuimre Ha3BaHUs
BEILIECTB.

OnpIT 2. 'uapoau3 mMblia.

Conu cTeapruHOBOM KHUCJIOTHI U IIEJIOYHBIX METAJIJIOB MPEJACTABISIOT COOOM Mbla.
Hccnenyem cBoicTBa MbLia.

2.1. Haneiite B mpoOupKy 2MJ JUCTHUIUIMPOBAHHOW BOJBI, 100aBbTE B HEE OJHY
CTPYXKYy MbIJa M Xopomo mnepememante. OOpatuTe BHUMaHHE Ha TOSBJICHHUE
MyTHOTO pacTBOpa. 3amumuTe HaOmoAeHus. Hamwumumre ypaBHEHWE peaKIuH
TUAPOJIM3a MbLIA.

2.2. K nonydyeHHomy pacTBopy noOaBbTe 1-2 kamm Qenondranenna. Obpatute
BHUMAaHHE Ha OKpacKy pacTBopa. Kakyo cpeay UMeeT pacTBOP MbLIa.
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[To xomy pabOTHI 3aMOJIHUTE TAOIHITY U CACIIAUTE BHIBOIBI.
KoHTpoJibHBIE BONPOCHI.

1. Kakas Bbiciiast kapOOHOBasi KUCIIOTa BXOJUT B COCTaB MbLIa?

2. Ilouemy MBUIOM YMBIBAaThCSI HE PEKOMEHTYETCS?

3. Urto mpencTaBisioT co00i CUHTETUYECKUE MOIOIITUE CPEICTBA?

JIABOPATOPHAS PABOTA Nel9
HaszBanue patdorsi: VccienoBanue CBOMCTB IITIOKO3bI, CaXapo3bl, Kpaxmana
Hean padotsi
1. Jloka3aTb SKCIIEPUMEHTAIIBHO, YTO TJII0K03a 001a/1aeT CBOMCTBAMU
MHOT0aTOMHOTO CIIUPTA U albJerua.

2. HccnenoBaTh PU3NYECKUE CBOWCTBA CaXapo3bl.

3. HccnenoBaTh pacTBOPUMOCTH Kpaxmaiia B BOJI€, IPOBECTU KAaU€CTBEHHYIO
pEeaKIuIo Ha Kpaxmadl.

4. HanucaTh ypaBHEHHUsI BBIIOJTHEHHBIX PEAKIUH.

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

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

Pesyabrarsl:

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

npeomemnuwie: 11P6 02, ITPG 04, TTPG 07, ITP6 08.

3HAHMSI: CBOMCTBA IJTIOKO3bI, CaXapo3bl U Kpaxmana

YMeHMsI: COCTaBJISITh YPABHEHUSI PEAKIINi, XapaKTEPHBIX JJI TJIOKO3bI, CaXapo3bl U
KpaxMalia.

Xoxa padoTsi:

OmnbiT 1. CBOWCTBA TIIIOKO3BI.

1.1. O6Hapy>keHHE Y TJIFOKO3bI CBOMCTB MHOTOATOMHOTO CIIMPTA.

[TomecTuTe B mpoOUpPKy 4 Karui pacTBOpa MeIoun (TUIPOKCUIA HATPHUSA) U 2 KaTUTH
pactBopa cynbdara menu (II). Berpsixaure comepikumoe mpoOUpku 10 00pa3oBaHUs
ocanka. JloGaBbTe Kario, TJIOKO3Bl M THIATENBHO Tmepemeniaiite. OOparure
BHUMaHHE Ha 00pa3oBaHUE PacTBOpPA CUHETO I[BETA, YTO SIBJISCTCS XapaKTEPHBIM IS
MHOT0aTOMHBIX CIIUPTOB. 3amuiiuTe HaOmofeHus. Hanummre ypaBHEHUE peakiuu
r0K03kI ¢ rusipokcuioM Menu (II). Iloanuinure Ha3BaHUS BEILIECTB.

1.2. OGHapykeHUE Y TIIOKO3bl CBOWCTB aJIbJACTHJIOB.

[TonydyeHHslii pacTBOp HarpeBaiiTe B MpOOUPKE O KUIEHUs, Ccleas 3a
MoCJeA0BaTEIbHBIMUA U3MEHEHUSMHU, TTPOUCXOIAIIUMHU ¢ ocaakoM. OOpa3yromuiics B
KOHIIE pEeaKlUU KpacHbIM ocanok umeet coctaB CupO. JlaHHas peakuusi XxapakTepHa
JUTSL  albJCTUIOB. 3amuimuTe HaOMoJeHus. Hamummre ypaBHEHHWE peaKIuH
BoccTaHoByieHUs ruapokcuaa meau (I1) rmroko3oit. [loanuinTe Ha3BaHUS BEIIECTB.

Omnpit 2. CBOWCTBA caxapo3bl.
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BHumaTenbHO paccMOTpUTE KpHUCTAUIBI  caxapo3bl. IlomMecTuTe 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 MJI XOJIOAHOW BOJBI U
xopoiio B30oaTaiTe. OOpaThTe BHHUMAaHHME, YTO KpaxMmajl HE pacTBOpSETCS B
X0JI0HOM Boze. HanelTe B YuCTyr0 NpOOUPKY 5 MJI BOJBI M HArpelTe 10 KUIIECHHS.
Brneiite B mpoOHpKy C KHUIIATKOM COAEpXKHMOE TMepBoi mnpoOupku. OOpatute
BHMUMaHWEe Ha oOpa3oBaHME BS3KOTO pacTBopa — Kiekcrepa. Onummre
PacTBOPUMOCTb KpaxMmaja B XOJIOJHOU U ropsyeil BOJe€.

3.2. KayecTBeHHAas peakys Ha Kpaxmal.

B mpo6upky ¢ oxyaxIeHHBIM KIEHCTEpOM J100aBbTE KAILIIO CHIBHO pa30aBICHHOMN
HonHoi Boapl. OOpaTUTe BHMMAaHHE Ha M3MEHEHHE OKPAcKU pacTBOpaA. YKakHUTE
XapaKTEepHbIN NPU3HAK KAYECTBEHHOHN peakluy Ha KpaxMad.

[To xoty pabOTHI 3aM0IHUTE TAOJUIY U CAETANTE BHIBOIBI.

KoHTposbHBbIE BOIIPOCHI.

Ocy1iecTBUTE MpeBpaLLeHUs (COCTaBbTE ypaBHEHHUs comlacHO cxeme). [loamummre
Ha3BaHUA BelecTB. POpMYIIbI BEIIECTB B YPAaBHEHUSAX MPEACTABUTh B MOJIEKYISIPHOM
U CTPYKTYPHOM BUJIE.

CsH1206 — C,Hs0OH — CH3COOH — CH3COOC;Hs

JIABOPATOPHASI PABOTA Ne20

HaszBanue pa6orsi: VccienoBanue CBOMCTB OEIKOB

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

PEaKTUBOB.

3. TIpoBectu 1IBETHBIE pEAKIIUU HA OCIKH.

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

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

Pesyabrarsl:

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

npeomemmnuwie: 11P6 02, I1P6 04, ITP6 07, ITPG 08.

3HAHMSI: CBOMCTBA U CTPOEHUE OEIIKOB

YMEHHUS: IPOBOJIUTHh KAUECTBEHHBIC PEAKIINK HA OCIKH.

Xoxa pa6oTbi:

OmnepiT 1. PacTBOpeHre GEIKOB.

[TpuroroBeTe pactBop Oenka. s aToro paszodeiiTe KypuHOE SIMII0O M aKKypaTHO
OTJEIINTE OCJOK OT jKEITKAa. beJok MmomMecTuTe B XMMHUYECKMH CTakaH, M 3ajiehTe
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XOJIOIHOM BOJIOM, pa3MeElIMBas CTEKISIHHOW Nalo4ykoi. OxapakTepu3yiTe BHI
pacTBOpa IMYHOTO OeJKa.

Omnpit 2. Jlenarypaiiusi 6€JIKOB.

2.1. B nmpoOupky HaselTe 2 MJI pacTBopa SIMYHOTO Oejika U J100aBbTE€ HEMHOIO
pactBopa cynbdarta meau (II). OOpaTtuTe BHUMaHKHE HA JieHaTypanuio Oenka. B uém
OHa MposBIsieTCA? YKaKUTE MPUUUHY JCHATYpaIlUU.

2.2. B npoOupky HamedTe 2 MJI pacTBopa SMYHOro Oelka U J00aBbTE HEMHOIO
cepHoOil kucnoTel. OOpaTUTe BHHUMAHHWE Ha BBIMAJCHUE OCAAKA. YKAXKUTE 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 peaknusi.

Haneiire B mpoOupky 2 mu pactBopa Oenka, 1006aBbTe 1 Mi1 pacTBopa cyibdaTa
memu (II) u 2 M ruapokcuaa Hatpus, Xopoiio B3ooaTaiite. OOpaTuTe BHUMaHUE Ha
U3MEHEHUE OKpacKd pacTBOpa. YKaKWUTE XapaKTepHbIA TMpU3HAK OUypeTOBOU
peakiuu. Kakve (yHKIMOHANBHBIE TPYMIbl MOJIEKYJbl O€lKka HWIrpalT pojib B
U3MEHEHUU OKPACKHU?

3.2. KcaHTONPOTEHHOBAsI PEAKIIUSL.

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

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

KonTposbHBIE BOIIPOCHI.
1. Kakwue cBsi3u y4yacTBYIOT B 00pa30BaHUU BTOPUYHOU CTPYKTYpbI Oesika?
2. Kakwue BemectBa 00pa3yrorcs Mpu THIPOIN3e OEIKOB?
3. Kakwue cBsi3u yuacTByIOT B 00pa30BaHUU MEPBUYHOUN CTPYKTYPHI OeiKa?
4. JlokaxuTe, 9TO OCIKHU SBIISIIOTCS MOJTUMEPAMH.
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HPUJIOKEHUSA

lpunoswcenue 1

Oo6o3navenue| lucnepcuas ¢gaza| Jlucnepcuas cpeaa Ha3Banue u npumep
r/r ["azoo00paznas ["azoo00paznas 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 OTHoOlIEHNE K JleiicTrBue
NPU3HAKHA HarpeBaHuIo, pacTBopuTesei
rOPeHMI0
[TonusTunex Msarkuid, [Ipu narpeBanum pasmsirdaercs |B amerone, 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 HeGonpmUM TIIAMEHEM, [HE pacTBOpsieTcsa. B
TeMIeparype o0Opa3yst d4epHBI IIapuk. BHe |AuxiopaTaHe
TBEpAbIMA M XpYIKUWA. |IiamMeHu racHeT. Ilpu ropenuum |HaOyxaer.
YYBCTBYETCS OCTPBIi1 3amax.
[Homuctupon Teepapii, xpynkuii, [Ipu HarpeBanuu pasmsryaercs, B aleToHe
MOYTH MPO3PAYHBIA.  |[JIETKO BBHITATUBAETCS B HUTH. Ha0yxaer.
PactBopsiercs B
OeH30/1€e, KCHIIOJIE,
JIUXJIOpITaHE.
[TomumeTtnnmera- | TBepaplid, [Ipn HarpeBanum pasmsargaercs. |B aleTOHE
KpwujaT IIPO3payvHbIN. l'oput xenThIM ¢ cMHEW KaitMoli |HaOyxaer.
mIaMeHeM, C  xapakTepHbIM |PactBopsiercs B
MOTPECKUBAHUEM, OeHzone, au- H
pacrmpocTpaHnss crenuuaecKkuil | TeTpaxyiopITaHe.
3arax CJI0KHBIX d(UPOB.
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http://ru.wikipedia.org/wiki/Туман
http://ru.wikipedia.org/wiki/Облака
http://ru.wikipedia.org/wiki/Пена
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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
HAOKEHOMN o0Opa3yst OecLBETHBII pacTBopsieTcs
Oymaru. Ocraercs 4YepHBIN |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
IIOPOILIOK.
Bucko3- [I'oput OblcTpo ¢ 3amaxom |[PactBopsercs, CunpHO He
HOE AokeHor Oymaru. Ocrarores |00pa3yss OecuBeTHBIN |HaOyxaer U |pacTBOpsieTCA
CleJIbl. pacTBop pacTBOpsIeTCs
Hutpon |['oput, o00pa3ys temusiii |He pacTBopsieTcs PactBopsiercs He
HeOIeCTAIIHA PBIXJIBINA pacTBOpsieTCs
HIapuK
JlaBcan I'oput xonTsanmm 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.
Ipunooicenue 3
Hasarme Cocra| - Mukpoctpykrypa CaoiicTBa OO6nacTe npUMEHEeHUs
CIUIaBa B CIuIaBa
Marnuessiit | Mg- Bericokas ABHACTpPOEHNE,NIEKTPOTEXHUKA
CIUIaB Al- IJIaCTUYHOCTD U , PalMOTEXHUKA,U3TOTOBJICHHE
Mn-Zn neopmanus B KapTEpOB JABUTaTeNNen n

ropsiueM
COCTOSIHUH.
CKJIIOHHOCTH K
ra30HacCHIIIECHHIO,
OKHUCIIEHHIO U
BOCIUIAMEHEHHUIO
TIPH JIUTHE.

KOpOOOK mepeaay aBTOMOOUIIEH.
[TpoTexkTopHas 3ammra ot
KOpPO3UH
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CunymuH Al-Si Bricokue bioku uIMHAPOB, TOIOBKU
JUTEUHbIE LHUTUHAPOB, KapTEPHI

CLCIUICHHUS, BITyCKHbIE
TpyOOIPOBOIBI

Jropamtomu | Al-Cu- Bricokas ynenbHas| CaMoiieTocTpoeHue 1is

H Mg- MIPOYHOCTH W3TOTOBJICHHS JoTacTen

Mn BO3/IYIIHBIX BUHTOB,

HIMTAHTOYTOB, TAT YIPABIICHUS.
Jly1st Ky30BOB aBTOMOOWMIIEH,
CTPOUTENIbHBIX KOHCTPYKLUH, B
MUILLIEBON U XOJOAUIBHON
MPOMBIIIJICHHOCTH IS
H3TOTOBJICHUS €MKOCTEH,
TECTOMECUJIHHBIX amIapaToB,
cenapaTopoB, apMaTyphl,
TpyOOIPOBOIOB.

Jlatynp Cu-Zn BricokonnactuuH | JIeHTBI, IPOBOJIOKA, IIPYTKH,
bl ¥ XOPOIIO TpyOBI painaTOpOB, MATPYOKH,
neOopMUPYIOTCS B | MPOKIAIKH
XOJIOJTHOM
COCTOSTHUH

Bbpon3za Cu-Sn- Manastycanka, Xym0KEeCTBEHHOE JIUTHE,

Zn xopomiast M3TOTOBJICHHE apMaTyphl,
KHUJKOTEKY4YecTb. | paboTaroleii B arpeCCUBHBIX
Bericokas cpefax 1 obaanaromeld BBICOKOH
KOppO3HOHHAsI ANIEKTPO- U
CTOMKOCTb U TEIIONPOBOJHOCTBIO,
CTOMKOCTb K noamunHUKOB. KonokobHas
UCTUPAHHUIO. OpoH3a

babouTs! Sn,- Tyromnaskue, [TonmmnHMKY TypOUH,

Sb-Cu BBICOKAs MaJIoOOOOPOTHBIX JU3eIIeH,
MeXxaHH4yecKas rpeOHBIX BAJIOB
IIPOYHOCTb.
UyryHbI Fe-C- Tsepasie, MarmuHocTpoeHue: 6J10KH
Mn MPOYHEIE, HO JBUTaTeNell BHYTPEHHETO

YyBCTBUTEIBHBI K
yIapHBIM
Harpyskawm,
CTOMKOCTB K
HU3KUM
TeMIrepaTypam

CrOpaHusl, TOPMO3HBIE KOJIOJKH.
paaruaTopbl OTOILICHHUS.
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IIpunoswcenue 4

ILnoTHOCTDL M MPOUECHTHOE COACPKAHUE PACTBOPOB XJI0pHAa HATPUSsI.

HHOTHOCT;’ *107%, KOHIEHTDA-1THs [TnotHOCTE* 1073, KI/MS,
Konuentparms, % kI, t O/p e TPH TeMIEpaType

MpU TeMIEpaType 0

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