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PEIIEH3USA

Ha METOJIMYECKHE PEKOMEH/IAlUHU 0 BBIMOJHEHUIO TaOOPATOPHBIX paboT Mo
o011e00pa3oBaTeNbHON TUCIUILIMHE «XUMUS» IS CIIEHUATIbHOCTH
tTexHosornyeckoro mpoduist 08.02.13 MoHTax U SKCIUTyaTalusl BHyTPEHHUX
CAHTEXHUYECKUX YCTPONCTB, KOHAUIIMOHUPOBAHUS BO3yXa U BEHTUJISLINH,
paspabotannbie npenogaBarenaeM ['BIIOY «tOxHo-Ypanbckuil rocy1apcTBEHHBIHN
TexHu4YecKkui kosuex» Kpupomeeron B.B.

Hacrosmue merogudyecknue pPEeKOMEHIAIMM COCTABJIEHBl B COOTBETCTBUM C
tpedoBanusiMu PI'OC CIIO no cnenmansHocTH 08.02.13 MoOHTaX M 3KCILTyaTarus
BHYTPEHHHX CAHTEXHMUYECKHUX YCTPOWCTB, KOHIAUIMOHUPOBAHUS BO3JyXa H
BEHTWISIIIUU U C y4eToM pabouei mporpamMmMoi o01ieo0pa3oBaTeIbHON AUCITUTIIIUHBI
«XUMUD.

B ocHoBe 006111€00pa3zoBaTeIbHON AUCIUIUIUHBI « XUMUSD» JIEKHUT YCTAHOBKA Ha
dbopmupoBaHrue y 00y4aeMbIX IEIOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMHUHU B
CO3JJaHUU COBPEMEHHOH €CTEeCTBEHHO-HAyYHOM KapTHHBI MHPa; (HOPMHPOBAHUE
HaBBIKOB UCCIIEA0BATENIbCKOM pabOThl, pa3BUTHE TTO3HABATEILHOTO HHTEPECA.

Hacrosmue Meroguueckne pexkoMeHmanuu paccuntanbl Ha 40 wyacoB. Hx
COJIEp)KAaHUE  OINpENETsieT METANpEeIMETHbIE, TMPEIMETHbIE U  JUYHOCTHBIC
pe3yNbTaThl, BKJIOYAET B ceOsl MepedeHb JIabopaTopHBIX paboT, TpeOOBaHMS K
BBIIIOJTHEHUIO  OTYETOB W  KPUTEPUU  OLCHUBAHUA, COJACp)KaHUE  PpadoT,
PEKOMEHYEMYIO JINTEPaTypy.

[IpencraBiieHHBIN MEPEUCHb BKIIFOYAET pabOThI, MOCBAIEHHBIE OCHOBAM XUMHUHU
JTUCTIEPCHBIX ~ CHCTEM, M3YYCHUI0O OCHOBHBIX KJIAaCCOB HEOPTaHUYECKUX U
OPTraHUYECKUX BEIECTB, BAXXHEUIIINX XUMUUYECKUX IPOIIECCOB, a TAKXKE H3YYCHUIO
TPYII NPUPOAHBIX U CUHTETUYECKUX TTOJTUMEPOB.

[IpencraBnenHble 1a0OpaTOPHBIE PAOOTHI SABISIIOTCA OJHOM M3 (HOPM TEKYIIIETO
KOHTPOJIS, TIO3BOJISIIOT 3aKPENUTh U IPOBEPUTH OCHOBHBIE MOMEHTHI COJIEPHKAHUS
oOyuenus. CrenyeT OTMETUTh NPOGEeCCUOHATBHYIO HAMpaBIEHHOCTh padoT,
CBSI3aHHYIO C TEXHUUYECKUM MpoduiieM oOydeHHUs.

MeTtonuueckre peKOMEHIAIMH TI0 BBIMOJIHEHUIO JTA0OPATOPHBIX padOT MOTYT
OBITH PEKOMEHIOBAHBI I U3y4eHUs 0011e00pa30BaTeNbHON JUCITUTUTMHBI « X UMUSD)
JUTSI CHIeIUaIbHOCTH TexXHoIorudeckoro npoduis 08.02.13 MoHTax u dKCITyaTanus
BHYTPEHHHMX CAHTEXHMUYECKHUX YCTPOWCTB, KOHIUIIMOHUPOBAHUS BO3JyXa W
BEHTUJISIIIUU.

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

Meroanueckiue PEeKOMEHJAllMU IO BBIMOJHEHUIO JIA0OPATOPHBIX paboT o
0011e00pa3oBaTeNbHON AUCIUIUIMHE «XUMHUS MpeAHa3HAYEHBI NIl 00y4aronIuXcs
crienmanbHOCcTH 08.02.13 MoOHTa)xX M SKCIUTyaTalsi BHYTPEHHUX CAHTEXHUYECKUX
YCTPOUCTB, KOHAMIIMOHHUPOBAHUSA BO3AyXa M BEHTWISIUH TEXHOJIOTHYECKOTO
npoduis, y4acTBYIOIIEH B peanu3anuu denepanbHOro poeKTa
«IIpodeccuonanurer.

JIabopaTopHbIe 3aHATHUS SABISIOTCS BaXKHBIM 3JIEMEHTOM 00I€00pa30BaATEIbHOMN
TUCITUIUTMHBL. B miporiecce BBIMOMHEHUS JTa0OpaTOPHBIX paboT, OOydarommecs
CUCTEMATU3HPYIOT U 3aKPEIUIAIOT MOJYYEHHBIE TEOPETUUYECKUE 3HAHUS, PA3BUBAIOT
MHTEJUIEKTYallbHbIE W NMPO(QECCUOHAIbHBIE YMEHHs, (OPMHUPYIOT 3JIEMEHTHI
KOMIETEHIIUN OyAYIIUX CIEIUATUCTOB.

Paboueit mnporpamMmoil y4eOHOW JTUCHUIUIMHBI «XHUMHS» MPETyCMOTPEHO
BbinosiHeHHe 20 11abopaTopHBIX paldOT, KOTOPHIE HAIPaBICHBI HA JIOCTH)KCHHE
CICIYIOIINX LeJIe:

— ¢opmupoBaHue y oOy4Jaronmxcs MPAKTUYECKUX YMEHHI,
COBEPUIECHCTBOBAHUS YK€ UMEIOIINXCS 3HAHUM, YMEHUN U HABBIKOB;

— ¢dopmupoBaHue y OOydYarOIIMXCs YMEHUW OCYIIECTBIATh IOUCK U
UCIIOJIb30BaHUE HH(OpMaIuu, HeoOoXoaumon s S(PPEKTUBHOTO BHIIOJIHEHUS
po(eCCHOHANBHBIX 33/1a4, TPO()ECCHOHATBHOTO U JINYHOCTHOT'O Pa3BUTHS;

— ¢opMmupoBaHHE Yy  O0OydYarOlIUMXCS yYMEHUU  MOATBEPKIATh  3HAHUS
XUMUYECKUMU ONBbITAMU, aHAJIM3UPOBATh, I[IO3HABATh MHOTO00pa3ue MNPUPOJIbI
BEIIIECTB, HAKAIJIMBaTh (DaKThl JI1 CpaBHEHUU, 0000IEH, BEIBOJOB, B TOM YHUCIIC
MIPU U3YYEHUH IPYTUX JTUCLUILIINH;

— pa3BuTHE Yy oOOydYaromwuxcss yMeHui HaOmoaaTh (AKThl U SBJICHUS U
OOBSCHSTH UX CYIIHOCTh B CBETE M3YUYEHUSI TEOPUI U 3aKOHOB,

— pa3BUTHE y OOYYAIOIIMXCS YMEHHI COIMOCTAaBJISATh PE3yJbTaThl MOJYy4YEeHHON
paboThI C TEOPETUUECKUMHU KOHIICTIIIUSIMH;

— TpUOOpeTeHre OOYYAIOIIMMUCS CIECIMATBHBIX YMEHUN U HaBBIKOB PabOTaTh
CaMOCTOSATENIbHO; YMEHHM OCYIIECTBISATh HUHTEPIIPETAIIMI0 UTOTOB J1a0OpaTOPHOM
paboThI, OLICHUBATh MIPUMEHUMOCTH TOJIYYEHHBIX JAHHBIX Ha MPAKTHKE, B KAUECTBE
HMCTOYHUKA HAYYHOTO 3HAHMSI.

— OCO3HaHWE OTBETCTBEHHOCTH OOYYarOUIMXCS CTPOro COONIOAATh MEPbI
0e30macHOCTH TNpu padoTe B JIabopaTOpuM, pallMOHAIBLHO pPacxXxoJ0BaTh pabouee
BpeMs U XMMHUYECKHE PEaKTHBbI B XUMHUYECKOM J1abopaTopuu, a TaKXKe YMEHHUM
OKa3aHWUs MEepPBOU MOMOIILIH;

Boinonnenune m1abopaTopHbIX pabdOT AMCHMIUIMHBL «XUMHUS» O00eCreurBacT
JOCTHXKEHUE CIEAYIOIINX PEe3yJIbTaTOB 00yUYEHUS:

JUYHOCMHBIX
— JIP 23 T'oTOBHOCTS K TpyAy, OCO3HAHUE LICHHOCTH MAaCcTEPCTBa, TPYAOII00HE;
— JIP 24. T'OTOBHOCTb K QaKTHBHOM JESITEIILHOCTH TEXHOJOTHYECKOU WU
COLIMAJIbHOM HAINpaBJIE€HHOCTH, CIOCOOHOCTh MHUIMUPOBATh, TUIAHUPOBATH U
CaMOCTOSITENIHO BBIMOJHATH TAKYIO J€ATEIbHOCTD;



JIP 25. Wntepec k pa3nuyHbIM chepaMm MpodeccHOHANbHON NeATeIbHOCTH,
YMEHHE COBEpIIAaTh OCO3HAHHBIA BbIOOp Oyaymei mnpodeccun H
pealIn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIAHBI;

JIP 26 rOTOBHOCTb M CHOCOOHOCTH K OOPa30BaHMIO U CaMOOOpPa30BAHUIO Ha
MPOTSKEHUN BCEU KU3HMU.

MemanpeomenHuIX:
VHUBEPCANILHBIX YUeOHbIX NOZHABAMENbHBIX 0CUCEULL:

MPII 02 ycranaBnuBaTh CyIIECTBEHHBIM NPU3HAK WM OCHOBAHUSA JUIS
CpaBHEHMS, KilacCu(pUKaIuu U 0000IIeHNS;

MPII 03 onpenensaTe Henu OeaTeIbHOCTH, 331aBaTh IapaMeTPhbl U KPUTEPUU UX
JOCTUKEHUS,

MPII 05 BHOCHTH KOPPEKTHBBI B JEITENBHOCTH, OLICHUBATH COOTBETCTBUE
PE3YyIBTATOB LIEJISIM, OLICHUBATH PUCKU MOCIEACTBAN EATENBHOCTH;

MPII 08 crocoOHOCTh ¥ TOTOBHOCTh K CaMOCTOSITEILHOMY TMOMCKY METOJIOB
pelIeHUs TPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3INYHbIX METO/I0B [T03HAHNS;
MPII 12 BBIABIATP NPUYUHHO-CIEACTBEHHBIE CBSI3U W AKTYallM3UPOBATH
3a1a4y, BBLABUTATh THUIIOTE3Y €€ PEHICHUs, HAXOAUTh AapryMEHTBI IS
JIOKA3aTEIbCTBA CBOMX YTBEPKICHHW, 3a4aBaTh IAPAMETPbl U KPUTEPUU
penieHns;

MPII 13 ananu3upoBaTh MOJYYEHHBIE B XOJAE PELICHMS 3aJa4d PE3yJIbTATHI,
KPUTUYECKHU OLIEHUBATD UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE;

MPII 17 ymeTrh mepeHOCUTh 3HAaHHS B MO3HABATEIbHYIO M MNPAKTUYECKYIO
o0acTu KU3HEAEATEIbHOCTH;

MPII 19 BwiABUraTh HOBBIE WJCH, MNpeJiaraTb OPUTHMHAJIBHBIE IMOJIXOAbI U
penenus;

VHUBEPCATILHBIX KOMMYHUKAMUBHBLX OellCMBULL.
— MPK 03 Bnagers pa3iuuyHbIMU CTIOCOOAMU OOIICHUS U B3aUMO/ICHCTBUS;
— MPK 06 noHumaTte W UCIONB30BATH MPEUMYIIECTBA KOMAHIHOW U

WHIMBHUIYaIbHON PaOOTHI;

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

BBISIBIISATH TIPOOJIEMBI, CTaBUTh M (POPMYyIHMpPOBaTH COOCTBEHHBIE 3a7a4d B
00pa3oBaTeNbHOM NEATETLHOCTH U JKU3HEHHBIX CUTYAIHsX;

npeomMemHulx:
— IIP6 01 chopmupOBaHHOCTH MPEICTABICHUN: O XMMUYECKON COCTaBIISIONICH

€CTECTBEHHOHAYYHOM KapTUHbI MHUpPA, POJM XUMHU B TO3HAHWUU SIBIICHUH
npuposibl, B (OPMUPOBAHUU MBIIUJICHUS U KYJbTYphl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOMN JJISl PEIICHUS MPAKTHUYECKUX
3a/1a4 U DKOJOTUYECKHM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
IIPUPOJTHOM CpeliE;

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

OCHOBOIIOJIararomue ITOHATHA (XI/IMI/I‘-IGCKI/Iﬁ QJICMCHT, aTOM, OJJICKTpPOHHAsd
000J1049Ka aToMa, HMOH, MOJICKYJA, BAJCHTHOCTbL, JJICKTPOOTPULIATCIIBHOCTD,
CTCIICHb OKHUCJICHHA, XUMHUYCCKAA CBA3b, MOJIb, MOJISIpHAsA Macca, MOJ'I?IprIﬁ
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00BbEM, YTIAEPOAHBIN CKeNeT, (PYHKIMOHANbHAS TpyMa, paaukal, U30MepHs,
TOMOJIOTHYECKHI P, YIJIEBOAOPOAbI, KHUCIOPOACOIEPKAIIUE COCAUHEHUS,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (yriaeBOAbl, >KUPbI, OEIKW), MOHOMED,
NOJIUMEP, CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJIIPHBIE  COEIMHEHUS,
KPUCTAJNIMYECKasl pelIeTKa, TUIbl XUMHUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIC, IK30-U SHIOTEPMUUYECKHE, PEAKIIMM MOHHOTO OOMEHa),
pacTBOp, JJIEKTPOJIUTHYECKAS IUCCOLUUALMS, OKUCIUTEIb, BOCCTAHOBHUTEID,
CKOPOCTh XMMHYECKON peaklny, XUMHYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOr0 CTpOeHUsl opraHudeckux BemiecTB A.M. Bbytieposa,
TEOpPUSl DJIEKTPOJUTUYECKOW JUCCOLMALMK, nepuoanueckuy 3axkoH J[.H.
MeHnpeneeBa, 3aKOH COXpPAaHEHUsI MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHIA
A3BIK XUMUU, (PAKTOJIOTUYECKHE CBEACHHS O CBOMCTBAaX, COCTaBE, MOJTYYECHUHU
1 0€30I1aCHOM HCIOJIb30BAHUN BaXKHEUIIUX HEOPTaHWYECKUX U OPTraHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA;

I[IP6 04 chopmMUpPOBaHHOCTP YMEHMH HCIONB30BaTh HAMMEHOBAHUS
XUMUYECKUX COCAMHEHUN MEXKIYHAPOAHOTO COK03a TEOPETHYECKOW U
NPUKIAJHOM XUMHM M TPUBHAIbHBIE HA3BaHUS BaXHEWUIIHUX BEUIECTB,
COCTaBIIATH (POPMYJIbI HEOPTAaHMUECKUX U OPTaHUYECKUX BEIIECTB, YPABHEHMUS
XUMHUYECKUX PEaKIMid, OOBACHATh MX CMBICI; MOJATBEPXKIATh XapaKTEpHbIE
XUMHUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMM 3KCIEPUMEHTAMU U
3aIUCAMM YPABHEHUN XUMHYECKUX PEAKIIHM;

[IP6 05 cdopMupoBaHHOCT, YMEHHUN YCTAaHABJIMBATH NPUHAIICKHOCTH
M3YUYEHHBIX HEOPTraHWYECKUX U OPraHUYEeCKUX BEIIECTB K OMNpPEEICHHBIM
KJIaccaM U TpyIIlaM COEAMHEHHI, XapakTepu30BaTh UX COCTAaB U Ba)KHEHIIHE
CBOMCTBA; OMNpPENENATh BHIbl XUMHYECKUX CBSI3€M (KOBaJEHTHAsl, MOHHAasi,
MeTaJuInuecKasi, BOJOPOAHAs), THUIbl KPUCTAUIMYECKUX PEUIETOK BEILECTB;
KJIaCCU(PHUIIMPOBATh XUMUUYECKHE PEAKLIUU;

[TP6 06 BnageHMEe OCHOBHBIMH METOJAMH HAYYHOI'O IMO3HAHMS BEIIECTB U
XUMHUYECKUX  sIBJICHUM  (HaOdrofeHue,  U3MEpEeHue,  IKCIEPHUMEHT,
MOJIEJINPOBAHUE;

[TP6 07 chopMHUpPOBAaHHOCTH, YMEHHM MPOBOJIUTH PACUETHI MO XUMHUYECKUM
GopMyraM M ypaBHEHMSM XHUMHUYECKMX pEaKUMd C HCIOIb30BAaHUEM
(¢u3MYeCKUX BEIUYMH, XapaKTEePHU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOpMaJlbHBIE YCJIOBHS) Ta30B, KOJIUYECTBA
BEIIECTBA; MCIOJIb30BATh CHCTEMHBbIE XMMUYECKHE 3HAHUA ISl TPUHATHUSA
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBA3aHHBIX C BEUIECTBAMU U
UX PUMEHEHUEM;

[1P6 08 copmMupoOBaHHOCTbh YMEHUH MJIAHUPOBATH U BBHINOIHATH XUMHUUECKUI
AKCIIEPUMEHT (TIPEeBpAILEHUS OPraHWYECKUX BEIIECTB MpPU HArpeBaHHH,
MOJIyYEHUE JTHJIEHA W W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU Ha
aNbJErUbl, KpaxMal, YKCYCHYIO KHCJIOTYy; JeHarypauus OeJIKOB MpH
HarpeBaHWH, I[BETHbIE pEaKUuu OEJIKOB; MPOBOJIUTH PEAKIMH HOHHOTO
oOMEHa, ONpenessATh Cpely BOJHBIX PACTBOPOB, KaYECTBEHHBIE PEaKUUU Ha
cyabdar-, kapOOHAT- W XJIOPUI-aHHOHBI, Ha KAaTHOH aMMOHHMS, peuaTh
AKCIEpPUMEHTaNIbHbIE 3a7auu no TemMaM "Metamisl" u "Hemeramnsl") B
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COOTBETCTBUHM C TMpaBUJIaMH TEXHUKH OE30MACHOCTH TMpPHU OOpAIEHUH C

BEILIECTBAMU U JabOpaTOPHBIM OOOpPYAOBAHUEM; MPEACTABIATH PE3YIbTaThl

XUMHUYECKOTO AKCIIEPUMEHTa B (pOpMeE 3amucH ypaBHEHUU COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB.
anemenmoe OK u IIK:

— OK O01. BeiOupare cmnocoObl pemieHus 3aaad  MpodecCHOHATbHON
NEeATEIBbHOCTH MPUMEHUTEIBHO K PAa3IMYHBIM KOHTEKCTaM;

— OK 02. Hcnonb3oBaThb COBpPEMEHHBIE CpEACTBAa IIOMCKa, aHalu3a U
uHTepnperanmu  WHQOpMAIMud W HUHPOPMAIMOHHBIE TEXHOJOTUU IS
BBITIOJIHEHUSA 33/1a4 TPO(PECCUOHATILHOMN eI TeIbHOCTH;

— OK 04 DOddextuBHO B3auMoOIEWCTBOBATh M paboOTaTh B KOJUIEKTHBE U
KOMAaH/IE;

— [IK 3.2. BeInoaHATh NepUOANYECKOE TEXHUUECKOE 00CTy>KUBaHUE, TTPOBOIUTH
TEKyIIME  pPEMOHTHbIE  pabOTbl  MHXEHEPHBIX  CHUCTEM  OTOIUICHHS,
BOJIOCHA0KEHUS, BOJOOTBEICHUS U CUCTEM BEHTUJISIUU, KOHIUIUOHUPOBAHUS
BO3/yXa I'PAKIAHCKUX 3/TAHUM.

Onucanue Kaxjaou gabopatopHON pabOThl COACPKUT HOMEpP, Ha3BaHHE, LIEJIb
paboThl, TEepeuYeHb pEaKTUBOB M 00OpyAOBaHUA, (QOpMHpyeMBbIE B IIpoLECcCe
BBITIOJIHEHUSI PaOOTHI 3HAHUSI U YMEHUS, OMMCAHKE aJITOPUTMA BBITIOJIHEHUS PabOTHI,
BBIBOJI U KOHTPOJIBHBIE BOMPOCHI (C IIEJIbIO BBIABUTH U YCTPAHUTh HEJAOYETHI B
OCBOCHHMH Martepuaia). OT4eT 0 mpojieiaHHol paboTe BHIMOIHACTCS B TETPAASIX JUIs
71a60paTOPHBIX paboT, KpaTKOe omrcaHue paboThl 0OPMIIIETCS B BUIE TAOIHUIIHI:

Anroputm BBIIOJIHEHUS u VYpaBHEHUS PEAKIIMI U BBIBOJBI
HaOJIIOICHUS

Kpurepuu oueHuBanus:

— OIlleHKa «OTJIWYHO» BBICTABIsICTCA OOydarmeMmycs 3a paboTy, BBIMOJHEHHYIO
0e30mmn004YHO, B TMOJHOM OOBEME C YYETOM pallMOHAIBHOCTU BBIOPAHHBIX
pELICHUN;

— OIl1eHKa «XOPOIIO» BBICTABIISIETCS O0ydaromeMmycs: 3a paboTy, BBHIIIOIHEHHYIO B
IIOJITHOM 00BEME C HEJI0UCTaMH;

— OrmeHka «yAOBIETBOPUTEIHHO» BBICTABISIETCST OOydJaromiemycsi 3a palory,
BBITIOJIHEHHYIO B HE MOJHOM 00beme (He mMeHee 50% mpaBHIIBHO BBITOTHEHHBIX
3aJlaHuii OT 001IeTo 00BbeMa paboThI);

— OIleHKa «HEYIOBJICTBOPUTEIHHO» BBICTABISIETCS OOydarmeMmycs 3a paborty,
BBITIOJIHEHHYIO B HE MOJHOM oObeMe (MeHee 50% mpaBWIIBHO BBITOTHEHHBIX
3a/laHuii OT o01Iero oobeMa padboThI).

2. HEPEYEHbB JABOPATOPHBIX PABOT

Ne Kou-
padoTHI HaumenoBanue 1a00paTopHoii padoThI BO
4acoB
1. Crnioco0Obl pa3enieHusi TeTePOreHHBIX CHCTEM. 2




e } Kou-
paGoTEI HaumenoBanue j1abopaTopHoOii padoThI BO
4acoB

2. [IpuroToBieHne NUCIIEPCHBIX CUCTEM U UCCIIEIOBAHUE UX 9
CBOMCTB.

3. [TpuroTtoBieHne pacTBopa 3aJaHHON KOHIICHTPAIIUH. 2

4, [TpoBenenune peakiniit HOHHOTO OOMEHa. 2

5. HccaemoBanue CBONCTB KUCIIOT, OCHOBAHUM, COJICH. 2

6. Pemenue skcriepuMeHTaIbHBIX 33/1a4 Ha UICHTUPUKALIUIO 9
HEOPTaHUYECKUX COCTMHEHUH.

1. ['uaponus comeit. 2

8. HccnenoBanne  OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX  CBOMCTB 9
METaJUIOB, HEMETAJUIOB M UX COCTMHCHUM.

Q. HccnenoBanue BIWSHHUS Pa3IUYHBIX (PAKTOPOB Ha CKOPOCTH 9
XUMUYECKOMN PEaKIIHH.

10. | XumHueckoe paBHOBECHE U YCIOBUS €T0 CMEIIECHUSI. 2

11. HccnenoBanue cBOMCTB METAJIOB U UX COEIUHEHUIA. 2

12. | [lonydyenue, cobupanue 1 pacro3HaBaHUE ra3oB. 2

13. | CpaBHEHHE CBOWMCTB MPOCTHIX BEIIECTB, OKCUIOB U THIPOKCHUIIOB 9
anemenToB III nepuopa.

14. | Koppo3usi METalsIOB M METO]IbI 3aLUTHI. 2

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

16. | Pacmo3HaBaHMe MJIacCTMAacC U BOJIOKOH. 2

17. HccnenoBanue CBOMCTB CIUPTOB U AJIbACTUIOB. 2

18. HccnenoBanne cBONCTB KAPOOHOBBIX KUCIIOT U UX COJICH. 2

19. | MccnenoBaHne CBOMCTB IIFOKO3bI, CaXapo3bl, Kpaxmara. 2

20. HccnenoBanue cBOMCTB OEIKOB. 2

JIABOPATOPHAS PABOTA Ne 1

Ha3Banue padotrbi: CriocoObI pa3iefieHus: TeTEPOTeHHBIX CUCTEM

Heab padoTsbl

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

2. IlpousBecTH pasznenaeHre CMECH, UCTIOIb3Ys pa3IuUHbIe CIIOCOOBI (OTCTaUBaHHE,

¢ubTpOBaHKE, BRITAPUBAHUE).

PeaxkTuBbl: [loBapeHHas colib, IECOK, BOAA, PEBECHBIE OMUIIKH, KPACUTEIb.

OOopynoBanue: XHUMHUYECKUMN CTaKaH, CTEKJISIHHAs TMajlouka, (QUIBTpOBaJibHAS
Oymara (OymaxHbli (pUIIBTpP), BOPOHKA, IITATUB, (apdhopoBas yalika, MarHur.

Pesyabrarsl:

memanpeomemnwte: MPII 02, MPIT 03, MPII 05, MPIT 08, MPII 12, MPII 13,
MPII 17, MPII 19, MPP 01, MPK 03, MPK 06;

npeomemmnswie. 11P6 01, ITPG 04, TTP6 07;

3HAHUSA: CTIOCOOBI pa3JeIeHUs CMeceH;

YMEHHS: BBIIIOJIHATD JTA00PAaTOPHBIN SKCIIEPUMEHT IO Pa3ICICHUIO CMECH.
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Xox padoThI:

OmneiT 1. PacTBOpeHUE 3arpa3HeHHON conu. OTCTanBaHUE.

PaccmoTrpute cmech conu ¢ mneckom. [lompoOyiiTe oTaenuTh coiib OT mecka. B
CTakaH cO cMecblo Hajente mnpuMepHo 20 mia Boabl. Coaep:KMMoe CTakaHa
MEPEMEIIMBANTE CTEKISHHOM IMaJOYKOW 10 pacTBOpeHUs conu. [laite pacTBopy
orcrositca. OOpaTuTe BHHUMAaHHE Ha OCEJaHHME YaCTUYEK IeCKa U YMEHbIICHUE
MYTHOCTH PacTBOpa.

OnbIT 2. PUIBTPOBAHMUE.

bymaxubpiii GuabTp momecTuTe B BOPOHKY M CMOYHUTE BOJIOM, pacmpaBbTe €ro,
YTOOBl OH IUIOTHO NMPUMBIKAI K CTEHKaM BOPOHKUA. BOpPOHKY BCTaBUTH B KOJBIIO
mratuBa. KoHen €€ MOomKeH KacaTbCs BHYTPEHHEW CTEHKM CTaKaHa, B KOTOPOM
coOupaeTrcss OTGUIBTPOBAHHBIA pacTBOp. MyTHBIN pacTBOp HallelTe HA (QPUIBTP MO
CTEKJISIHHOM naynoyke. B crakaH cTeder mpo3payvHblil puiabTpar.

Omnpit 3. JIeiicTBUE MATHUTOM.

Ha nuctok Oymarm HachllbTE HEMHOrO IOPOIIKOOOpa3HOM  cepbl U
mopoikooOpasHoro kene3a. IlepememraiiTe BemecTBa ImmartenaeM. YTo BBl
Ha0IroAaeTe NMpy JCHCTBUY MarHUuTa Ha MOJYyYE€HHYIO CMeCh?

[logymarnTe, KaK MOXKHO Pa3feiInuThb 3Ty CMECh, €CIIU OTCYTCTBYET MarHuT.

OmnpiT 4. OTCTanBaHUE.

[lomectuTe cmech MeCKa U APEBECHBIX ONWIOK B BOJY, Pa3MEILIAWTE CTEKIAHHOU
MMaJIOUKOM. /(1 pasgeneHuss MOJy4YMBIIEHCS CMECH IMOJOKIWTE HEKOTOPOE BpEMH,
noka 0oJiee TAKENbIE YACTULIBI HE OCSIYT Ha JHO, & MEHEE TKEbIE HE cOOepyTCs Ha
ITOBEPXHOCTH BOJIbI. AKKYPaTHO CHUMUTE C TOBEPXHOCTH BOJbI BCILIBIBILINE OIHIIKH,
a OCTaBILIYIOCS BOJY CJIEUTE.

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

KonTposbHBIE BOIIPOCHI.

JlaiiTe onpenesnieHrst TOMO- U TETEPOTCHHBIM CUCTEMAM.

[Iepeuncnure METOABI pa3aEICHNs TETEPOTCHHBIX CMECEH.

Ha3zoBute npumepsl rOMOTE€HHBIX CMECEU.

[IpuBeauTe npuMepbl TETEPOTCHHBIX CMECEH.

[Ipennoxkure cmocoObl pasznencHusi cMecu a) OeH3WHA W BOABI, 0) TMOBapEeHHOUN
COJIM U BOJBI.

abhwnE

JIABOPATOPHASA PABOTA Ne 2

Haspanue padorbi: [IpuroroBieHre NHCHEPCHBIX CUCTEM W HCCIECAOBAHUE HUX
CBOWCTB.

eab padoThI:

1. TlpuroToBUTH CyCIIeH3UIO KapOOHaTa Kajblus B BOJE, U3YUUTh €€ YCTOMUYMBOCTh

1 (a3oBbIi COCTAB.

2.  O3HaKOMHTBCS C 00pa3llaMy JUCHEPCHBIX CUCTEM (II€HBI, SMYJIbCUU, TBEP/bIC
reTepOreHHbIE CUCTEMBI), OPEAETUTh X (ha30BbIi COCTaB.

PeaktuBbl: KapOoHar kambmus, Boma, MBLIO, MOJOKo, xjopun sxemesa (II1),
CILJIABBI.

OoopynoBanue: [lItaTuB, npoOUpPKH, IEPKATENb.

Pesyabrarsl:



memanpeomemnusvte: MPII1 02, MPIT 03, MPIT 05, MPII 08, MPII 12, MPII 13,
MPII 17, MPII 19, MPP 01, MPK 03, MPK 06;

npeomemnuwte: I11P6 01, T1P6 04, ITP6 07,

3HAHMS: IPUMEPBI TUCTIEPCHBIX CUCTEM,;

YMEHHUS: ONPEIEIATh JUCTIEPCHYIO Pa3y U TUCTIEPCUOHHYIO CPELy.

Xoxa pabéoThi:

Omnpit 1. [TosydyeHnue cycneH3uu kapOoHaTa Kajablus B BOJIE.

B dapdopoBoii cTynke TaTeapHO pa3oTPpUTE KyCOYEK Mea J0 TOHKOTO MOPOIIKA.
Bnecute B npoOupKy HEMHOTO U3MEJIBUEHHOTO MOPOIIKA, MpUiieiTe 4-5 M BOABI U
HECKOJIBKO pa3 »SHEPrUYHO BCTPSAXHUTE MNPoOUPKYy. OTMETbTE paBHOMEPHOE
pacmpeneneHrue MopoIIKka Meja Mo Bcemy o0bemy cpeabl. [locTaBbTe mMpoOUpKY B
ITAaTUB M HAOJMIOJAalTe uYepe3 HECKOIbKO MHUHYT PACCIOCHHE MOJY4eHHOM
CYCITCH3HH.

Kakne cuctembl Ha3bIBalOT CycneH3UsiMH? UYUTO SBISETCS B JTaHHOW CYCHEH3UU
aucIiepcHol (a3oi, TUCTIEPCHOM cpeoi?

OmnpiT 2. O3HaKOMIIEHHE ¢ 00pa3laMH JIMCIIEPCHBIX CUCTEM.

O3HaKOMBTECH C OOpa3laMu JUCTIEPCHBIX CUCTEM: 1poOUpKa — MeHbI (BCIICHEHHBIH
MBUIBHBIA PAacTBOp), 2 MPOOUPKA — IMYIHCUU (MOJIOKO), METaJINYeCcKas MiIacTUHa —
TBEP/IbI€ T€TEPOreHHBIE CUCTEMBI (CIUIAB).

[Tonb3ysice Tabmuueit 1 (mpuinoxkenue 1), omnpeaenutre B JaHHBIX JAUCIIEPCHBIX
CHUCTEMax arperaTHOe COCTOSIHUE AUCIIEPCHOM (ha3bl U TUCTIEPCHOU CPEIbI.

[To xomy pa®oThI 3aMOJHUTE TAOIUILY U CACIANTE BBHIBOIBI.

Ompbit 3 TlosiyyeHue 3075 U €ro KAYECTBEHHAS XapaKTEPUCTHKA.

[Tonyuute ruapososib. s 3TOoro B 4ynucTyro KojOy k 50 mMiI BoAbl, HAarpeTou 10
kuneHust no6aBbTe 1 Ma HaceimeHHoro pactBopa FeCls. Tlocnennuit pactBop
MPUJIMBANTE MO KAIUIsIM U TP UHTEHCUBHOM TEPEMENTUBAHUU COAEPKUMOTO KOJIOHI.
[Ipu3HakamMu MOJMy4YEeHUS] 30Ji1 SBISAIOTCA HW3MEHEHUE IIBE€TAa pPacTBOpa, IOJHOE
MCYE3HOBEHUE OKPACKU HCXOJHBIX BEIIECTB, OMAJIECICHIMS WM HEOOJIBIIOoe
MIOMYTHEHHE.

UccnenyiiTe moydeHHBIH 30J1b IPU PA3HBIX CIIOCO0AX PACCMOTPEHUS:

- B IPOXO/JIAILIEM CBETE, T. €. B HAMPABJICHUN HA UCTOYHHUK CBETA, HAIIPUMEP HA OKHO;
- B paccesHHOM CBeTe, T. €. Mpu OOKOBOM OCBEIIEHWHU, MEPHEHIUKYISIPHOM
HalpaBJIeHUI0 paccMoTpeHus 307s. OTmeTbTe, HAOMIONAIOTCS JIM  SBJICHUS
OTaJICCIEHIIUN, SIBJIACTCS JIM 30Jb MPO3PAYHBIM, CJIAa0OMYTHBIM WA MYTHBIM,
MMEIOTCSI JIM B3BEIICHHbIE YacTUIbI B 0ObEME 30Jis1 WM TPOM30IUIA UX
CEeIMMEHTAIUs. YKKHUTE MBET 305, OOpaTUTE BHUMAaHUE HAa WMHTEHCUBHOCTH
OKpacKH ¥ U3MEHEHUS B I[BETE MPHU PA3HBIX CIIOCOOAX paCCMOTPEHUS.

KonTposbHbIE BOIIPOCHI.

1. llpuBeaute Tpu TpuUMEpa AUCHEPCHBIX CHUCTeM (HE PACCMOTPEHHBIX B
nabopaTopHO paboTe) C yKa3aHUEM arperaTHOro COCTOSIHHS JUCTIEPCHOU (a3bl U
JTUCTIEPCHOM CPEJIbI.

[Touemy 30516 MOKHO Ha3BaTh IUCIIEPCHON CUCTEMON?

UeM 30116 OTAMYAETCA OT Teds?

4. KakuMu METOJaMU MOITYYaloT TUCIEPCHBIE CUCTEMBI?

wmn
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JIABOPATOPHAS PABOTA Ne 3

Haszsanue padorsi: [IpurorosieHue pacTBopa 3a/IaHHOM KOHLIEHTPALUH.

Heab padoTsl

1. HayuyuThcsi COCTaBISATH PACTBOPHI JIFOOOH KOHIIEHTPALIUU;

2. HayuuTthcs pemarts 3a1auu M0 HAXO0XKICHUIO MAaCCOBOM J10JIHM, MacChl pacTBOpa,

pacTBOPUTEIIA U BEIIECTBA.

PeakTuBbl: CaxapHblii IECOK, BOJA.

Oo6opynoBanue: Bechl, pa3HOBECHI, CTEKIITHHBIN ITVIIHH]IP, KOJI0a.

Pesyabrarsl:

memanpeomemnuste. MPI1 02, MPIT 03, MPIT 05, MPII 08, MPII 12, MPII 13,
MPII 17, MPII 19, MPP 01, MPK 03, MPK 06;

npeomemmnwie. 11P6 01, ITPG 04, TTP6 07;

3HAHMS: CTIOCOOBI BEIPAXXEHUSI COCTaBa pacTBOPA;

YMeHMsI: pellaTh pacyeTHbIE 3aJaud Ha OINpEIEJICHUE MacCOBOM  JIOJU
PacTBOPEHHOIO BEUIECTBA.

Xoxa pabdoThI:

OIIBIT 1: IlpurotoBlieHWE pacTBOpa caxapa IO KMCXOIHBIM MAacce€ BEIIECTBA U
00BEMY PacCTBOPUTEIISL.

OTMepbTe MEpPHBIM HWJIMHAPOM 50 MII TUCTHILUIMPOBAHHOW BOJBI M BIICUTE €€ B
KOHHUYECKYIO KOJIOOUKY EMKOCThIO 100 MiL.

Yaitnyro 710Ky caxapHOro rnecka (Wiau JBa KyCOYKa) B3BEChTE Ha JaOOpPaTOPHBIX
BECAX, 3aT€M IMOMECTUTE €ro B KOJOOYKY C BOJOM M MEPEMEIIMBANTE CTEKISIHHOU
MAJIOYKOM J10 MOJIHOTO PaCTBOPEHMUSI.

Tenepp npucTynanTe K pacd4€éTHOM yacTu. BHauyane paccumTanTe MacCOBYIO JOJIIO
caxapa B pactBope. HeoOxoaumbiil n1aHHBIE ¥ Bac €CTh: Macca caxapa, 00bEM BOJIbI,
MJIOTHOCTh BOJABI IPUMUTE paBHOU 1 r/mi1.

(»O(cax.): m(cax.)\m(p-pa)

m(p-pa) = m(cax.) + m(BO):[bI)

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

Bpl Tak xe cMOXKeTe paccuMTaTb, CKOJIBKO MOJIEKYJ caxapa COIEPKUTCS B
MIOJIy4YE€HHOM PAaCTBOPE, UCIIOJIb3YSl U3BECTHBIA BaM COOTHOILICHUS:

N(Mon. cax.) — Na- N(cax.)

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

[Tockonbky caxap coctouT Ha 99,9% u3 caxaposbl, umeromuii popmyny C12H22011 ,
TO BBI JIETKO PACCUMTAETE MOJISIPHYIO MACCy caxapa M 3aT€M HaWJIETe YUCIIO MOJIEKYII
caxapa B IOJIyYCHHOM BaMU PacTBOPE.

OIIBIT 2: [TpuroToBaeHUE PACTBOPA COJIMA 3aJJAHHON KOHIIEHTPALIUH.

[IpuroroBsTe 15%-HBII pacTBOpP MOBAPEHHON COJIN.

Jlnst oTOrO0 CcHauvanga BhIOEPUTE MPOU3BOJIBHO MAacCy pacTBOpa, pacCUUTaWTe Maccy
BEIIECTBA, 3Has MACCOBYIO JOJIO, 3aT€M BBICUMTANTE MacCy pAaCTBOPUTENSI U
TOTOBBTE PacTBOP.

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

KoHTpoabHBIE BOIIPOCHI.
1. Pemnts 3a1auy Ha ONpEACICHUE MACCOBOM JIOJIM PACTBOPEHHOIO BEIlIECTBA
(KapTOuKy C 3aJJaHUEM MOIYYUTh Y IPENOJABATEIS).
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JIABOPATOPHASA PABOTA Ne 4

Ha3Banue npakTuuyeckoi padorsl: [IpoBeneHue peakiuii HOHHOIO 0OMeEHa.

Iesu padoTbI

1. Omnpenenuth yclioBUs MPOTEKAHUS PeaKluii HOHHOTO 0OMeHa /10 KOHIIA.

2. BBINOMHUTH peakIuu HOHHOTO OOMEHa.

3. Hamucarb MonexynsipHble 1 HOHHbIE YPABHEHMSI BHIMOJTHEHHBIX PEAKIUH.

PeaxkTuBbl: pactBopsl: xjopup skeneza (III), kapObonar Hatpus, cyabdar menw,
xJiopuj 6apusi, cepHasi KUCIO0Ta, TUAPOKCHUT HATpus, (eHOI(PTaTCUHOBBIM.

OoopynoBanue: [lItaTuB, NpoOUpPKH, IEPKATENb.

Pesyabrarsl:

memanpeomemnuwte. MPII 02, MPII 03, MPII 05, MPIT 08, MPII 12, MPII 13,
MPII 17, MPII 19, MPP 01, MPK 03, MPK 06;

npeomemmnuwie’ [1P6 01, I1PG 04, I1PG 07;

3HAHMSI: OCHOBHBIE MOJIOKEHUS TEOPUU IIEKTPOITUTHUECKON TUCCOUUALINY;
yCIIOBUS NMPOTEKAHUS PEAKIIMI HOHHOTO OOMEHA JI0 KOHIIA,

YMEHHUS: COCTaBJISATh YPAaBHEHHS PEaKIMil MOHHOTO OOMEHa B MOJEKYJISIPHOHW U
HOHHOM (opme.

Xoxa pabdoThI:

Omnpit 1. Peakiuu, npoTekaromiye ¢ 00pa3oBaHUEM OCaIKa.

K 1-2 min pactBopa xsopuaa 6apus 1006aBuUTh 1-2 MJ1 pacTBOpa CEpHOM KHUCIOTBHI.
[IponabGmntonaiite BoiMageHUE OEJIOro IyCTOTO OCaIKA.

K 1-2 mn pactBopa xnopuna sxenesa (III) no6aButs mo xamism 1-2 mi pactBopa
ruapokcuaa Hatpusa. Kak usmensiercst et pactBopa? Ilponabimtonaiite BbllajieHne
Oyporo XJonbeBUIHOTO OCAJIKA.

K 1-2 mn pactBopa cynsdpara meau (II) gobaButrh mo kamisim 1-2 mi pactBopa
ruapokcuaa Hatpus. Kak usmensiercs set pactBopa? IIponabitomaiite BoimaaeHue
CHUHET0 aMOp(HOI0 0cajIKa.

Hanummre ypaBHEHUS BBITIOJHEHHBIX PEaKIUii B MOJIEKYJISIPHOW U MOHHOU (hopme.

OmnpiT 2. Peakiyuu, IpoTEKaIOIne ¢ BbIJISICHUEM ra3000pa3HOT0 BEIIeCTBA.

K 1-2 mn pactBopa kapOoHata HaTpusi H00aBUTH IO KarjisiM 1-2 M pacTtBopa
cepHo kucioTel. HabmogaeTcs nu OypHoe BblaeneHue raza? M3MmeHsieTcss U 1BeT
pactBopa? Hamnwuiinte ypaBHEHHE aHHOW PEAKIMU B MOJICKYJSIPHOM U HOHHOMN
dhopme.

Omnpit 3. Peakiyu, npoTexaromiye ¢ 00pa3oBaHUEM BOJIbI.

K 1-2 mn pacTBOpa rujipokcuaa HaTpusi 100aBUTh 1-2 Kamiv MHOUKATOpA, 3aTeM
100aBUTh 3-4 KarM pacTBOpa CEpHOM KUCIOTH. Kak U3MeHsIeTcsl oKpacka pacTBopa
nocie A0OaBleHUs MHAMKATOpa; Toclie Jao0aBieHuss Kuciaotbl? Hanummre
ypaBHEHUE JAaHHOW peaklMK B MOJIEKYJISIPHOM U MOHHOU (hopme.

[To xomy paboThI 3aMIOJIHUTE TAOJUITY U CIETIATE BHIBOJIBI.

KoHTpoJIbHBbIE BONIPOCHI.
OcyiiecTBUTE LENOYKY IPEBPALLECHHN:
1 Bapuant MQSO,— Mg(OH), — MgCl;
2 Bapuantr CaCO; — CaCl, — AgCl
3 Bapuant NaOH — Na,SO4 — BaSO,
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4 sapuaat CuSO; — Cu(OH); — CuCl,

JIABOPATOPHAS PABOTA Ne5
Ha3zBanme pab6orbl: VccienoBanue CBOMCTB KUCJIOT, OCHOBAHMM, COJICH.
Iesu padoTbI
1. [IpoBectu OmbITHI, MOATBEPKIAIOIINE CBOMNCTBA KUCIIOT, COJIEH U OCHOBaHUM.
2. Hanwucarb MONeKyIsipHbIC U HOHHBIE YPABHEHUS BHIMIOJHEHHBIX PEaKIIUM.

PeaktuBbl: CepHas KUCIIOTa, COJISIHasE KUCJIOTA, TUJIPOKCU]l HATpUs, BOJA,
kapOoHat Hatpus, cynbdar meau (1), xmopun Gapusi, XJIOpUI HATPUS, UHIUKATOPHI,
YKEJIe3HAasl TUIACTUHKA, OKCUJT ME/IH.

Oo6opynoBanue: IlltatuB, mpoOHWpKH, AepKaTeslb, TOpPENKa, CyXOo€ Troprodee,
CIIUYKH, CTEKJITHHAS TaJouKa.

Pesyabrarsl:

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

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

3HAHUSA: CBOMCTBA KUCJIOT, OCHOBaHUM, COJIEH;

YMEHHSI: BBINOJHIATh XWMHYECKUW OHKCIIEPUMEHT [0 PACHO3HABAHUIO KHUCIOT,
OCHOBAHUM, COJIEH.

Xox paboThI:

OnbIT 1. DKCIEPUMEHTATBHOE ONPEICIICHUE BbIIAHHOTO BENIECTRA.

1 BapuanT B Tpex mpoHyMEpOBaHHBIX MPOOMPKAX HAXOAUTCS CEpHAsl KHUCIOTA,
BOJIa U KapOoHaT HaTpus. [Ipu momoiy UHAUKATOpa METUIOPAHKEBOTO M PEAKTHBA
OTIPENICNINTE, B KaKOW U3 MPOOMPOK HAXOAMUTCS KHUCJIOTA, B KAKOW COJIb U B KaKOM
Boga. OObsicHuTe HabOmomaemble 3(@exTbl nmpu HX pacno3HaBaHuu. Hanummre
ypaBHEHUS peakiivii oOMeHa B MOJIEKYJISIPHOM U HOHHOM BUJIE

2 BapuaHT B Tpex NpoHyMepOBaHHBIX MPOOHMpPKAX HAXOMUTCA XJIOpHUZ Oapws,
a3oTHas Kuciaora W Boda. [lpum momomu wuHAMKATOpa (EeHOI(DTATEHHOBOTO U
peakTUBa OMpeNeNuTe, B KAaKOH M3 MPOOMPOK HAXOJIUTCA KHUCIOTa, B KAKOM COJIb U B
kakoil Boga. OObsicHuTe HaOmogaemMbie 3(PGEKTsl MPU HUX PaCMO3HABAHUH.
HanuimuTe ypaBHeHHs peakiuii 0OMeHa B MOJICKYJISIPHOM U MOHHOM BHJIE

OnpIT 2. OCVIIECTBIEHUE IIETTOYKH IPEBPAIICHUN:
FeClz

1 Bapuant Fe — FeSO4— Fe(OH), <
FeO
Hanumure ypaBHeHUs1 peakiuii oOMeHa B MOJIEKYJISIPHOM U MOHHOM Buje. s
peaKIMK 3aMEIICHUS] COCTABUTh SJIEKTPOHHBIN OanaHc.
2 sapuant CuO — CuSO4 — Cu(OH), — CuCl; — Cu.
Hanuimure ypaBHeHMs peakiuii 0OMeHa B MOJIEKYJISIPHOM U HOHHOM BHJIE.
[To xony paGoThI 3amoHUTE TAOIMILY U CIIETANTE BHIBOIBI.
KoHTpo/ibHbIC BONIPOCHI.
1. Vkaxure okpacky JJakMyca B KUCJIOW, IIEJIOYHOM, HEUTPAJIBHOM Cpelie.
2. IlpuBenuTe mpumep MeTasuia, KOTOPBIA HE BBITECHSET BOJOPOJ M3 pa30aBIeHHON
COJITHOM KHUCIIOThI? A Kakoil BbITecHAEeT? OTBET MNOATBEPAUTE YpaBHEHHEM
peaKuuu.
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3. B pesymbrare B3auMONEWUCTBHUS KAKUX COCAUHEHUH MOXHO TOJYYHTHh COJIb?
[IpuBeauTe 3 ypaBHEHUS peaKIu.

JIABOPATOPHAS PABOTA Ne6

Ha3zBanue paborbi: PenieHue SKCEpUMEHTANbHBIX 3ajlad Ha WJICHTU(DUKAIUIO
HEOPTaHUYECKUX COCTUHEHHUIA.

Iesu padoTbI

1. Pacno3HaTth C TIOMOIIBIO  KAUYE€CTBEHHBIX  pPEAKIMl  MPEHJIOKCHHBIC
HEOpPraHMYEeCKHUE BEIIECTRA.

2. Hammcarps MoneKyIsIpHbIC 1 MOHHBIC YPABHEHUS BBITIOJTHEHHBIX PEAKIIHM.

PeakTuBbl: pactBopsl: xjopun sxeneza (III), pomarmma kamus, HuTpara cepedpa,
XJIOpUJa HaTpusl, kKapOoHaTa HATpusl, CyJb(aTa HATPHs, COJITHOW KUCIIOTHI, XJIOpUAa
Oapust

Oo6opynoBanue: IlltaruB, npoOupku, aepkareiab, acOecToBasi CETKa, Cyxoe
roproyee, CluyKH

Pesyabrarsl:

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

npeomemnute: 11P6 02, I1P6 04, ITP6 05, ITP6 08.

3HAHMSI: KAUECTBEHHbIC PEAKIIUN HA OCHOBHBIE KATUOHBI U aHHOHBI.

YMEHMSI: BBIMIOJHATh XUMHUYECKUH DSKCIEPUMEHT IO PACIO3HABAHUIO KHCIIOT,
OCHOBaHMH, COJICH.

Xoza padorhI:

Omnbit 1. OnpenesieHne Ka4eCTBEHHOIO COCTaBa HEOPTaHMYECKUX BEIIECTB.

JlaH pacTBOp, cocToSIIIMM U3 Xjopuaa Kamus u cyiabdara sxenesa (III). [Tponenaiite
OTIBITHI, TIPU MOMOIIM KOTOPBIX MOXHO ONpeAeauTh xJopua-uonsl Cl- u nonsl Fe3+.
J1J1s1 BBITIOJTHEHUS JAHHOTO OTbITA COACPKUMOE MPOOUPKHU pa3/ieuTe Ha JBE MPOOHI.
Jlnst ompeneneHusi KaTHOHOB kene3a Fe+3 mpuielite B oHYy NPOOMPKY pPOMAHH]
kanusa KSCN. Uro nabnronaere?

st ompenenenuss anuoHoB xyopa Cl- mpueiite B JIpyryr0 NpoOMPKY HUTpAT
cepebpa AgNO3. Uro nabOmomaere? Hamuimure ypaBHEHUS COOTBETCTBYIOIINX
peaKkuuii B MOJIEKYJISIPHOM, ITOJTHOM M COKPAIlleCHHOM HOHHOM BHJE.

OnbIT 2. DKCIEPUMEHTATBLHOE ONPE/ICIICHNE BhIAHHBIX BEIIECTB.

C moMmoIlbI0 KauyeCTBEHHBIX PEaKIMi OINpeae/UuTe, B KaKOWl W3 BBIJAHHBIX BaM
MpOOMPOK HAXOMSITCS PACTBOPHI XJIOpHUJA HATpusl, XJOpHAA aMMOHUs, cyiabdara
Hatpus. {15 3Toro comepKuMoe KaxkJ0i MpOHyMEpPOBAaHHON MPOOUPKHU pa3IeuTh Ha
Tpu TmpoOwl. [ ompeneneHuss XJIopuaa aMMOHHUSI HEOOXOIUMO TPOBECTH
KAaYeCTBEHHYIO PEAaKIMI0 Ha HOH aMMOHUS: B TpU MNpOObl MPUIUTH PacTBOP
TUAPOKCUIA HATpUs, HArpeTh B IUIAMEHM CHOUPTOBKU. Yrto Habmiomaere? s
ompeseneHus cyiabhara HaTpUsT HEOOXOJUMO MPOBECTH KAYECTBEHHYIO PEAKIUI0 Ha
Cynb(aT-uoH: B JIB€ OCTaBIIMECS TPOOBI MPUIUTH pacTBOp xJjopumaa Oapus. Uto
HaOmonaeTe?

JInst TOATBEp)KIIEHUS, YTO B TPEThEH NPOOMPKE HAXOMUTCS XJIOPUJ HaATpWS,
MPOBEIUTE KAYECTBCHHYIO PEAKIIMI0 Ha XJIOPHUI-MOH — J00aBBTE PACTBOpP HUTpara
cepebpa. Uro Habmomaere? 3amuIuTe YpaBHEHHUS COOTBETCTBYIOIIMX pEakluil B
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MOJICKYJIIPHOM, TIOJTHOM U COKPAIICHHOM HOHHOM BHJIC.
[To xomy pabOTHI 3aMOHATE TAOIHITY U CIICTANTE BEIBOIBI.
KoHTposibHBIE BONIPOCHI.

[Ipennoxure crmocoObl monydeHuss a) ruapokcuna skeneza (II1); 0) ruapoxcuaa
MarHus; B) MEOU U3 CJICHYIOMIMX BelIeCTB: Kpucramtoruapar cyibdar memu(Il),
kapOoHAT MarHus, TUAPOKCHA HATpHUs, OJKEJIe30, COJSTHAas KHCIOTa, XJIOPHI
xenesa(Ill).

CocraBbTe ypaBHEHHS TPEUIOKCHHBIX PEAKIM B MOJCKYJISIPHOM, ITOJIHOM H
COKpAIIICHHOM HOHHOM BHJIC.

JIABOPATOPHAS PABOTA Ne/

Ha3Banmne npakrudeckou padorsi: [ naponus coneil.

esu padoTbI

1. UcnbiTaTh neiicTBre pacTBOPOB COJICH HA UHIUKATOP.

2. Hamucarb ypaBHEHUS peakluid THAPOIIN3A B MOJICKYJIIPHOM U HIOHHOM BUJIE.

PeakTuBbI: pacTBOpHI coniel cynbdara sxenesa (I1), kapOonara HaTpusi, cyibdara
M€Y, XJIOPUJ HATpHs, XJIOpUAa aTlOMUHNS, YHUBEPCAJIbHBIA UHIUKATOP.

O6opynoBaHue: XUMUYECKUI CTaKaH, CTEKJISIHHAS MAJI0YKa.

Pesyabrarsl:

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

npeomemmnwie: 11P6 02, ITP6 04, ITPG6 05, TTP6 08;

3HAHMSI: 3aBUCHUMOCTh XapakTepa Cpeabl OT MNPUCYTCTBUS HOHOB BOJOpOAA U
TUAPOKCUI-AHUOHOB;

YMEHHMSI: COCTaBJISITh YPABHEHMS THAPOIU3A COJIEM B MOJEKYISIPHOM M HOHHOU
dbopme; ompenensaTh XapakTep CpeAbl B BOJHBIX PacTBOpaXx HEOPTraHUYECKUX
COCIMHEHUM.

Xoxa padoTsi:

OmneiT 1. MicnpiTaHne pacTBOPOB COJIEH MHIUKATOPOM.

HcnpiTaliTe 1eMCTBUE PACTBOPOB PA3IMUYHBIX COJIEM HA JIAKMYC, HAHECS CTEKJISIHHOU
MaJIOYKOM Karull0 pacTBOpa KaXKJAOW COJM HAa KPACHYI0 M CHHIOIO JIAKMYCOBBIE
OyMaKKu. 3aroJIHUTE TaOJIHILY.

dopmyna Cpena pactBopa Kakumu ocHOBaHMSIMH ¥ KHCIOTaMH
cou (cumpHBIME WM cla0bIMU)  0Opa3zoBaHa
COJIb

HCﬁTpaHBHaﬂ Kucjias mieJa04YHasn

Hanumure ypaBHEHMs peakuMil THAPOJIM3a COJIEW, PACTBOPHI KOTOPBIX HMEIOT
KHUCJIYIO WJIY IIEJTOYHYI0 PEAKIUIO. Y PABHEHUS PEAKUMU 3AlUIINTE B MOJIEKYJISIPHOU
u noHHOW ¢opmax. [lonb3ysch COKpalleHHHIM HOHHBIM YpPaBHEHHEM, YKaXKHTE,
KaKUe MOHBI BIIUSAIOT HA U3MEHEHUE OKPACKU MHIUKATOPA.

OmnbiT 2. VccnenoBanue hakTopoB, BIAMSIONIUX HA CTEIICHb THIPOJIN3a COei

2.1. MccnenoBanue BIUSIHUS TEMIIEPATYPbI

[TomectuTte B TpOOUPKY HEOOJBIIOE KOJIUYECTBO KPUCTAINIMYECKOIrO arerara
HaTpus U pacTBOpuTe €ro B 1-2 mi IUCTHIUIMPOBAHHOW BoAbl. K mosrydueHHOMY
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pacTBOpy n00aBbTE HECKOJBKO Kamelb pactBopa ¢eHondramenna. OTMEThTe
MHTEHCUBHOCTh OKpackd HUHJUKaTopa. HarpeiiTe mpoOupKy Ha BOJsSHON OaHe WiId
HaJ| TUIAMEHEM CHUPTOBKU. Kak M3MEHseTCs MHTEHCUBHOCTH OKpacku? Oxmanute
pacTBOp, MOTPY3UB MPOOUPKY B CTakaH C XOJIOAHOW Bojaou. M3meHunach
MHTEHCUBHOCTh OKpacku pacTBopa? Kakum o0Opazom? Ha ocHOBaHMM pe3ysIbTaTOB
AKCIIEPUMEHTA CAENANTE BBIBOJ O TOM, 3K30TEPMHUYECKUM WM SHIOTEPMUYECKUM
IPOLIECCOM SIBJIIETCS THAPOJIU3.

2.2. UccnenoBanue BIUsSHUS pa30aBlIeHUs PacTBOPA

Bnecute B npoOupKy 2-3 Karjiu KOHLIEHTPHUPOBAHHOIO pacTBOpa HUTpAaTa BUCMYTa
(IIT) u moGaBbTe 1-2 kamnm pactBopa Jiakmyca. O MPOTEKaHWM KAKOTO IIpoliecca
CBUJIETENBCTBYET HM3MEHEHHE OKpacku uHaukatopa? IlocTteneHHo pa30aBisiite
pacTBOp JUCTUIJUIMPOBAHHOM BOJOM J0 €ro MOMYTHEHHUS, KOTOpOE OOBICHAETCS
yCWJIeHHEM ruapoiu3a. Ha ocHOBaHMM pe3ysIbTaTOB AKCIIEPUMEHTA CHEIANTE BBIBOA
0 TOM, KakiuM 00pa3oM pa3daBiIeHHE pacTBOpa COJU BIUSET Ha MPOIECC TUIPOTn3a?

Omnpit 3. HeoOpaTUMBIi rHapoIn3

B nBe npobupku BHEcUTE 1O 5 Karmellb pacTBopa CcyibdaTra allOMUHUS U B KaXIYIO
poOUpPKY T00aBISHTE MO KAIUISIM pacTBOp KapOoOHATa HATPHS 10 BHINIAJCHUS OCaJIKa.
Uro mpexacrasiser coboii oOpaszoBaBmmiicss ocanok? Kakoit ra3 npu sTom
BBIJICIISIETCA?

JlokaxuTe, 4TO BHITIABIIUN OCAJ0K HE SIBIISIETCA KapOOHATOM amtoMuHuA. {5 aToro
n00aBIsUTEe MO KarulsiM B TEPBYIO MPOOUPKY COJIAHYIO KUCIOTY 10 PacTBOPEHHS
ocaaka. Beimensercs M mpu 3TOM YIVIEKHCIBIA Tra3, W nodemy? Bo BTopyro
npoOUpKy A00aBbTE PacTBOp TUApokcuaa Hatpus. [Ipoucxomut i pacTBOpeHUE
ocajJKa, u mouemy?

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

KonTposbHBIE BOIIPOCHI.

Kakwue u3 coneit mogsepratorcs ruapoiusy: MgCl,, CaCly, Pb(NO3),, KNO3, CaS?

2. Yxazaxute xapakrep cpeasl pactBopoB cojeit: KCN, KCI, K,SiO;, KJ, NaBr,
ZnC|2, Na,S, KC|O3, CU(NOg)z

3. Vkaxure dopmynasl 2-3 coneit, oO0pa30BaHHOW CHJIBHONM KHCIIOTOM M CIa0BbIM
OCHOBaHHEM

4. VYkaxute (opmynbl 2-3 cojeid, oOpa3oBaHHOM cJ1ab0i KHUCIOTOM W CHJIBHBIM
OCHOBaHHEM

5. Kakasi u3 HUXKENMepeurCICHHBIX COJIM B BOJHOM pacTBOpe AAa€T MaJIMHOBYIO
oKkpacky (eHondTanenHa: a) HUTPUT HATpus; O0) Cyab(PUT MarHus; B) HUTpAT
KalblUs; T) XJOopua Kanus. Hamuimure ypaBHEHHs] peakiuid THUIpoJin3a B
MOJIEKYJIIPHON ¥ HIOHHOM (hopMax.

=

JIABOPATOPHAS PABOTA Ne8
HazBanme paborbi: lccienoBaHue OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
METAJUIOB, HEMETAJJIOB U UX COEUHECHUM.
Heab padoTsbl
1. N3yuuTh BOCCTAaHOBUTEIbHBIE CBOKMCTBA LIMHKA.
2. VByuuTh OKMCIUTEBHBIC CBOMCTBA TIEPMAHTAHATA KaJUs B PA3TUYHBIX CPEIaX.
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3. Hammcarp ypaBHEHUS BBITIOJTHEHHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX

peakiuii 1 pa3odpaTh UX METOAOM AIEKTPOHHOTO OaaHca.

PeaktuBbl: [[UHK, consiHasg KHCIIOTa, MEPMAHTAHAT Kalldsg, CEpHas KHCIIOTa,
CyIb(UT Kajausi, TUIPOKCHU] HATPHs, BOJA.

Oo6opynoBanue: [llTarus, npodbupku, nepxxareib.

Pe3syabTarsi:

Dopmupyemvte  Inemenmur  IIK  (npogheccuonanvno-opuenmuposanmnoe
cooepicanue):

[IK 3.2. BbIIOJAHATH MEPUOIUYECKOE TEXHHUECKOE OOCITYy)KHBaHHE, MPOBOIUTH
TEKYIIUe PEMOHTHBIE PaOOThI MH)KCHEPHBIX CHCTEM OTOIUICHHS, BOJIOCHAOKCHWSI,
BOJIOOTBEJICHUS U CUCTEM BEHTUJISILIMM, KOHIAUIIMOHUPOBAHUS BO3AyXa T'PAKIAHCKUX
3IaHUM.

memanpeomemnuwte: MPII 02, MPII 03, MPII 05, MPII 08, MPII 13, MPII 17,
MPII 19, MPK 03;

npeomemmnswie: 11P6 01, ITPG 04, TTP6 05, ITP6 08;

3HAHMS: TIOHATUS OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE, BOCCTAHOBJICHHUE;

YMEHHSI: COCTaBJISITh YPAaBHEHHSI OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI U
paz0upaTh X METOJOM AJIEKTPOHHOIO OanaHca.

Xoxa padoThi:

OmnbIT 1. BocCTaHOBUTEIbHBIE CBOMCTBA IMHKA.

OnycTuTh B MPOOHUPKY KYCOUEK IIMHKA W J00AaBUTh PACTBOP COJSTHOM KHCIOTHI.
OOpaTuTh BHHMaHHE Ha BbIJEJCHUE raza (BOJAOpPOJA). 3aNUIIUTE HAOIIOJCHMUS.
Hanummre ypaBHEHME JaHHOW OKHUCIUTEIIbHO-BOCCTAHOBUTEIBLHOW  PEAKIINH,
UCIIOJIb3YsI METO/I AJIEKTPOHHOTO OallaHca.

OnbIT 2. OKUCINUTENBHBIE CBOMCTBA NEPMAHTAHATA KaJus B Pa3JIMYHbBIX CPEJIaX.

Hanute B nmpoOupky 1-2mi1 pacTBOpa nepMaHraHara Kajiusi, HEMHOTO pa30aBiIeHHOM
CEpHOM KHUCJIOTHI U PacTBOp cynibduta Kanus. OOpaTuTh BHUMaHUE HAa UCYE3HOBEHUE
SApKOW pPO30BOM OKpacku. 3anuimute HabmoneHus. Hanummre ypaBHEHHE JaHHOM
OKHCIIUTEJIbHO-BOCCTAHOBUTEILHOM PEAKIUU, UCIOIb3YS METOJ SJIEKTPOHHOIO
Oasanca.

Hanute B mpoGupky 1-2M11 pacTBOpa nmepMaHraHata Kajiusi, 100aBUTh K HEMY TaKoe
KE KOJMYECTBO KPEMKOTO pacTBOpa IIENOYM, 3aTEM pacCTBOpP Cyib(hUTa Kaywusl.
OOpatuth BHUMaHWE Ha O0Opa3OBaHHWE 3E€JCHOr0 pPacTBOpa MapraHIEBOKHCIIOTO
Kaius. 3anuiiute HaOmwoaeHus. Hanummre ypaBHEHHE IJaHHOW OKHCIUTEIBHO-
BOCCTAHOBUTEIBHOM PEAKIIMU, UCTIONB3YsI METO/I 3JIEKTPOHHOIO OanaHca.

Hanute B mpoOupky 1-2MJ1 pacTBOpa nepMaHraHara Kajius, pa30aBuTh €ro BOJOU U
NPWINTh PacTBOp cyibdura Kamus. OOpaTuTh BHMMaHUWE Ha BBINAJIeHHE Oyporo
ocajiKka TUOKCHa MapraHia. 3anuunure HadmoaeHus. Hanuimmre ypaBHeHUE TaHHOMN
OKHCJIUTEJIbHO-BOCCTAHOBUTEILHON PEAKIIUU, UCIOIb3ysS METOJ dSJIEKTPOHHOIO
Oaanca.

[IpodeccnonanbHO-OPUEHTUPOBAHHOE 3a/IaHHE.

1. OcHoBHBIMH (paKkTOpamMH, BBI3BIBAIOIIMMH  KOPPO3UIO  TPYyOOMPOBOJIOB,
ITOJIOTEHLECYIINTENEN, SABIAKOTCA TEMIIEpaTypa TOpsAYEd BOJABI U €€ XUMUYECKUHN
coctaB. C moBblieHHeM Temnepatypbl Boabl oT 50 go 75°C mpoucxoauT
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WHTEHCUBHOE BBIJICJICHHE W3 BOJIBI KHUCJIOPOJA. 3aMUIIUTE YPAaBHCHHE PEaKIIUH,

COCTaBbTE AJICKTPOHHBIN OaaHc.

2. OgHUMH U3 OCHOBHBIX KOMMYHHUKAIIUH WHXCHEPHBIX CHCTEM, 00SCIICUNBAIOIINM
HOpMaJTbHOE (DYHKIIMOHUPOBAHKE JKUJIOTO JIOMa SIBJISETCS DJIEKTPUUECKasi MPOBOJIKA
M CTa00TOYHBIC CETH.

Menp 1 aTIOMUHUI SBISIFOTCS OJHUMH U3 JIYYIIUX TOKOIPOBOISAIINX MaTEPHAIIOB.
Wx momy4aroT u3 pyn. 3amuiIuTe ypaBHEHHUS PEAKIM a) MOJyYeHHUS MeIu U3 e
OKCHJIa BOZOPOIOM, 0) BOCCTAHOBJICHHUS aTFOMUHUS BOOpoaoM u3 TiuHo3éMa Al,Os,
UCIIOJIB3YS METOJI SJIEKTPOHHOT0 OanaHca.

[To xomy pabOThI 3aMIOJIHUTE TAOJHITY U CIETIATe BHIBOJIBI.

KoHuTposibHbIe BONPOCHI.

1. Paccrassre crenenu oxkuciienus: Clpy, KCIl, HCIO, HCLO4, HCIO;, Cl,04

2. I3 ypaBHeHHWH, TIPENCTABICHHBIX  HUXE, BBIOCPUTE  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBLHOE, 3AUIIUTE IS HETO 3JICKTPOHHBIN OasaHc.

1) SO3 + H,0 = H,S04 2)2Al + 6H,0 = 2AI(OH); + 3H;

3. B peakiuu, cxema koropoit H,S + HCIO — S + HCI + H,0, BoccranoButenem
sagerca 1) H™ 2) O2 3) S2 4) CI*. IogreepaunTe cBoii OTBET.

4. CocraBbTe YpaBHEHHE pEAKIMM PpACTBOPEHHUS ATIOMHHHUS B pa3z0aBIeHHOU
a30THOM kucijore. [IpoayKT BOCCTAHOBJIEHHS a30THOM KHUCJIOTHI — HUTPAT
ammonusi. [lombGeputre ko’ UIMEHTHI METOIOM D3JIEKTPOHHOTO OajaHca.
Brraucnure Maccy coiu, €Cli B peaKIuio BCTyHaeT 2 MOJIb aTFOMUHHUS.

JIABOPATOPHAS PABOTA Ne9

Ha3zBanme mnpaxkruyeckoid padorel: IccnegoBanue BAMSHUS —Pa3IMYHBIX
(hakTOpOB HAa CKOPOCTh XUMUUECKOU PEAKIIUH.

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

XUMHUYECKUX PEAKIIUN.

PeakTuBbl: PacTBOpHI CONSTHONM U CEpHOM KUCIIOT, THOCY/Ib(ara HaTpusi, KapOoHaT
KaJIbLIHS, OKCUJT MENIU.

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

Pesyabrarsl:

memanpeomemnwie: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPK 03;

npeomemmnswie: 11P6 01, ITPG 04, TTP6 06, ITP6 08,

3HaHMs1: (AKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKUX PEAKIINA;

YMEHHsI: BBITOJHATH JJAOOPATOPHBIM IKCIEPUMEHT IO OIpeaeieHUI0 (HaKTOpPOB,
BIIMSIIOIIUX HA CKOPOCTh XUMHYECKUX PEAKIIUH.

Xoa padoThi:

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

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

Jlst mpoBefieHUsT OMbITa CIEAyeT NPHUTOTOBUTH YETHIPE pPAacTBOpa THOCYJb(aTa
HATPUS Pa3IMYHON KOHIEHTparmu. [[Jist 3Toro B Tpu MpoOMpPKH, Ha 3aJHUX CTEHKAaX
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KOTOPBIX HAHECEHBI BEPTUKAJIbHBIC TEMHBIC JIMHUH, U3 HAJUTh: B TIEPBYIO MPOOUPKY
— 2 v 0,5 H pactBopa NaS;03 u 4 M Bobl; BO BTopyto npodupky — 3 miu 0,5 H
pactBopa NayS;03 u 3 Mu1 Bo/IBI; B TpeThI0 TpoOupky — 4 mit 0,5 H pactBopa NayS;0;3
1 2 mu Boabl. Takum 00pa3oM, B OJJMHAKOBBIX 00BbEMax MOJYyUYEHHBIX 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 tperbeit — 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 J00aBJICHUS CEPHOW KHUCJIOTHI (HAYaJio OIbITa) 0 Havajla WCYE3HOBCHHUS
TEMHOH TIOJIOCKM Ha MPOOHMPKE B PE3yNbTaTe IMOMYTHEHHS PAacTBOpa OT BBIMABIICH
CBOOOJHOM cephl (KOHEIl OmbITa). AHAJOTUYHBIEC OMBITHI MPOBECTH C OCTAIBHBIMU
pactBopami. /laHHbIE OMbITa BHECTH B Ta0I. 1:

Howme O0BeM, MIT Konuenrparus, Bpems CKoOpoCTh CoorHolIieHue
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 KOHIIEHTpalMH (Ha ocH abCIUCC — COOTHOILIEHUSI KOHLeHTpaunu Na S;03, Ha ocu
OpJIMHAT — COOTHOLIEHUSI CKOPOCTEN, IPUHSAB MUHUMAJIBHYIO CKOPOCTD 3a €IMHUILY, a
BCE JpYrue — BbIpa3uB B KpaTHbIX €l 3HaueHusx). Ilpu mocrpoennn rpaduka
yao0Hee TMpUHATH MacIiTad JUisi MUHUMAJIbHOM CKOPOCTM M MUHUMAJIbHOU
KOHIIEHTPAalU PaBHBIN 2 CM.

Kak 3aBHCHT CKOPOCTh peaKMU OT KOHLIEHTPALIMN PEArUPYIOIINX BEIIECTB?

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

B nBe nmpoOupku BHECMTE HEMHOI'O MOPOIIKAa OKCHAA MEAW U JA00aBbTe MO 2 MI
CEpHOM KHUCJIOTHI OJMHAKOBOM KOHIleHTpalnuu. HaOmomaiite 3a mnpu3HaKaMu
peakuuu. OnHy NpoOUPKY MOJOTPENTE B MJIAMEHHM TOPEIKHU. 3alUIINTE PEe3yIbTaThl
ONbITA, HAINMUIIMTE COOTBETCTBYIOILIEE YPAaBHEHUE pPEaKLUH, CHEIAUTE BBIBOX O
BIIMSTHUM TEMIIEPATYPbI HA CKOPOCTh XUMUYECKON PEAKIINH.

OmnbiT 3. BausHue BEIUYMHBI IOBEPXHOCTH PEArvpyIoNIero BEHiecTBa Ha CKOPOCTh
pPEaKLU B F€TEPOreHHON CUCTEME.

Haneiite B nBe mnpoOupku mo 2-3 MJ pacTBopa COJSTHOM KUCIOTHL. B oany
MpoOUpPKY OMYCTUTE KyCOUEK Meja, B JIPYryl0 — IMOPOIIOK KapOoHaTa KajbIIHs.
OOparute BHUMaHUE Ha CKOPOCTh BBIIENEHUS My3bIPHKOB ra3a B 00€UX MpOoOUpKax.
HanumuTe cooTBercTBYyIOlIEee ypaBHEHUE peakuuud. OOBsICHUTE, TTOYEMY CKOPOCTH
PAcTBOpPEHHUS MeNa B 3TUX CIIy4asix pa3jinyHa.

[To xoy pabOTHI 3aMoHUTE TAOIUILY U CAETATe BHIBOBI.

KoHTpoJibHBIE BONIPOCHI.
JlaliTe XapakTepHUCTHUKY IO BCEM NPU3HAKAM CIEAYIOIIUM PEAKIIUAM:
a) 2CO;) + Oze) > 2C0:.) + Q 0) Cime) + COx) = 2CO¢) -Q
8) CaCO3(m3)—>Ca0(m3) +C02(2,)- Q 2) CH, @ T 20, @) ® CO; et 2 HzO(g) + Q
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JIABOPATOPHAS PABOTA Nel0O

Ha3zBanue padoTbl: XMMHUYECKOE PABHOBECHE U YCIOBUSI €70 CMEILICHUS.

Iesu padoTbI
1. TloBTOpUTH MOHATHUS O XUMUUYECKOM PaBHOBECHUU;

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

PeakTuBBI: pacTBOpbl HOHA, Kpaxmajaa, LWAHUAA Kalids, COJSHOW KHCIIOTHI,
XJIOpHUIa KOOAJIbTA, XJIOpU/Ia Kajus, XJIOpHJIa Kejle3a, BOJA JUCTHIIIIMPOBAHHAS.

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

Pesyabrarsl:

memanpeomemmnwie: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPK 03;

npeomemmnswie: 11P6 01, ITP6 04, TTP6 06, ITP6 08;

3HAHMS: YCIIOBHUSI, BIUSIOIINE HA CMEIIEHUE XUMHYECKOTO PABHOBECHS;

YMEHHUS: BBHINOJIHATH JIAOOPATOPHBIM HKCIEPUMEHT IO OMNPENEICHUIO YCIOBUN
CMEILICHHS PABHOBECHSI XUMUYECKUX PEAKIIUI.

Xoxa padoTbi:

OnpiT 1. BiusgHue W3MEHEHMWS KOHIEHTPAlMH PEArupylolUX BEHIECTB Ha
XUMHUYECKOE PaBHOBECHE.

A) CMeleHue paBHOBECHS H3y4aeM Ha MPUMEpPE pEaklUH B3aUMOJEUCTBUS
xyopuna keneza (III) ¢ pomanuaom kanus. B xonme peakuuu oOpaszyercst pacTBOP
KpoBaBo-kpacHoro useta. PactBopsl coneit KSCN u KCI - 6ecuBeTHbie, pacTBOp
FeCl; — umeer cBemo-Oypyro okpacky, a pactBop Fe(SCN)s - KpoBaBO-KpacHYIO.
3anuimTe ypaBHEHHE PEaKIUK U IIBET pacTBOpa o popMynaMu:

FeCl; + 3KSCN « Fe(SCN);3 + 3KCl

H3zmenenue unmencueHocmu OKpacky pacmeopa cudemenbcmeayem o HanpasieHuu
CMeWeHUsl XUMUYECKO20 PABHOBECUSI.

1. B npobupky nHaneiite no 2-3 karum pactBopoB KSCN u FeCls u paz6aBsTe Bo0i
710 01 THO-KPACHOM OKpacKu. 3aruIiuTe B HAOJIIOICHUH LIBET PACTBOPA.

2. Pa3zpmenurte mOMydyeHHBIM pacTBOp HAa 4 paBHbIE YaCTU W HaJEHUTEe B pa3HbIC
npobupku. B nepByro nmpobupky no6asbTe 2-3 karum pactBopa KSCN, Bo BTOpyro —

cronbko ke FeCls, B Tperbto — menotky kpuctammdeckoro KCl. CpaBaute
M3MEHEHHE OKPACKH PacTBOPOB MEPBBIX TPeX MPOOHUPOK C COACPKUMBIM UETBEPTOH
MPOOUPKHU.

Paccyxxmaem: B mepBoil mpoOupke HpH YBEIMYEHUM KOHIUEHTpAIMU poJaHuAa
kanusa KCNS BuauM NOTEMHEHHUE COAEPAKUMOrO IO CPAaBHEHUIO C ITAJOHOM, a,
3HauuT, OyAeT mnpeoOnagaTh MpsMas peakuus, B pe3ylbTare KOTOpod Oyjaer
oOpazoBbiBaTbes ponanuf xenesa (I11), u pactBop Oyner TeMHETh (TEMHO- KPaCHBIM
uBer). Paccyxnas nmogoOHsIM 00pa3oM, OMUIINMTE, KyJa CMEIAeTcsi paBHOBECHE B
KQKJIOM ClIydae.

b) B npobupky wnaneiite 0,5-1 mn konmentpupoBaHHoro pactBopa CoCl, u
n00aBbTE HECKOJIBKO Kareilb COISIHON KucinoTel. Habmonaite nsMeHeHre OKpacku OT
c1a00-po30BOi 10 cuHel 3a cueT obpasoBanus komiuiekcHoro uoHa [CoClg]l.
Pazb6aBbTe pacTBOp BOAOM M HAOIIOAANTE U3MEHEHNE OKPACKHU.
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3ammmute ypapaenue peakiuu: [Co(H20)s]Cl, + HCI =[CoCl;]H + 6H,0

OOBbsICHUTE CMEIICHHE PABHOBECHSI PU U3MEHEHUH KOHIIEHTPAIIMA HOHOB XJIOPA.

OmneIT 2. BansiHue TeMnepaTypbl Ha CMEIICHUE XUMUYECKOTO PABHOBECHS.

[Tonmyunute pactBOp Kpaxmana. s 3TOro pasBeaure XOJIOAHOM BOJOM B OJIHOM
npoOupKe HEMHOro Kpaxmana. B apyroil mpoOupke BCKUISTUTE YUCTYIO BOAY, U
ObICTpO MpuJieiiTe e€ B nepByto npodbupky. Octynure.

B uuctyto npobupky Bo3pMuUTE 2-3 MII pacTBOpa Kpaxmala U TyJa ke 100aBbre 2-3
Karuiu MOJTHOM BOJbI, TIPU 3TOM 00pa3yeTcs HEMPOYHOE COCIMHEHUE, OKPAIICHHOE B
cuHe-(UOoIeTOBEIN 1BET. J[aHHAs peaKIus S5K30TePMUIECKasl.

Kpaxmai + iloq1 <> okpaiieHHoe BemecTBo + Q

Harpeiite conmepxuMoe NpoOUpPKH TOUTH A0 KUIICHUS, a 3aTeM OXJIaJuTe [0
KOMHaTHOM  Temmeparypbl. OOBSCHUTE U3MEHEHHE OKpPacKu CMEIICHHEM
XMMHYECKOr0 paBHOBecHs. Hanmummre BBIBO.

[To xoxy paboThI 3aMI0JIHUTE TAOJIUILY U CIETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.

B xaxom HampaBiieHUM CMECTUTCS PABHOBECHUE CIICAYIOIIUX pPEaKIUn

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

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

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

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

a) MPY NOHW>KEHUU TEMIIEpaTypbl? 0) pu NOBBILLIEHUU AABICHUS?

JIABOPATOPHAS PABOTA Nell

Ha3zBanmue padorsbl: VccienoBanue CBOMCTB METAIUIOB U UX COEAUHEHUHN

esiu 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
KHCIIOTa, TUApOKcUI Hatpus, cyiabdar xenesa (II), xmopun sxenmeza (III), mutpar
CBHHIIA, [IUHK.

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

Pesyabrarsl:

Dopmupyemoie 371eMEHM bl IIK  (npogheccuonanvno-opuenmupogantoe
cooepiicanue):

[IK 3.2. BbINONAHATH MEPUOAMYECKOE TEXHUYECKOE OOCHTyKUBaHHUE, MPOBOAUTH
TEKYyIIHMEe PEMOHTHBIE PaOOTHI WHXKEHEPHBIX CHUCTEM OTOIUICHUS, BOJOCHAOXKEHMUS,
BOJIOOTBEJICHUS U CUCTEM BEHTUJISLIMM, KOHAUIIMOHUPOBAHUS BO3IyXa IPaskIaHCKUX
3JlaHUI;

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

npeomemmnwie: 11P6 01, TTP6 04, TTP6 05, TTP6 08;

3HAHHA: CBOMCTBA METAJJIOB U UX COCIMHEHUM,
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YMEHHSI: COCTaBJISITh YPAaBHEHUS XUMHUYECKUX PEAKIUH, XapaKTepHbIX s
METAJIJIOB U UX COCITMHEHUM.

Xoxa pabdoThI:

OmneiT 1. B3aumoaeicTBrE METAIIOB C KUCIOTaMU.

Onycture B 1 mpoOupky rpaHyidy IMHKA, B APYryl0 — MEIHYIO MPOBOJIOKY.
Jlo0aBbTE B KXY MPOOUPKY PaCTBOP COJITHOM KUCIOThI. OOpaTuTe BHUMaHUE HA
BbIJIeJIeHUE ra3a (Boxopoja). Besne nmu uner peakuus? B BbIBoJie 3aTUIIINTE YCIOBUS
B3aMMOJECHUCTBUS KACIIOT C METAIIJIAMH.

Hanummre ypaBHEeHHE BO3MOXXHOW OKHCIMTEIbHO-BOCCTAHOBUTEIIBHOM PEAKLINH,
HCIIOJNB3YS METO/I SJIEKTPOHHOIO OaaHca.

OmnpiT 2. B3anmo1elicTBHE METAJIIIOB ¢ HEMETAJIIIAMHU.

B mnamsi BHecuTe mopomiok marHusi. HaGmromaemble MCKpPBI CBUAETEILCTBYIOT O
MPOTEKAHUU PEaKIMM MEXAy MarHueM W KucjiaopoioMm. Hamwummre ypaBHEHUE
pEaKIMM, COCTaBbTE AIIEKTPOHHBIN OaaHc.

OmneIT 3. B3auMoA€CTBHE METAIIOB C COJISIMU

B mpobupky ¢ pacrBopom nHutpata cBuHina (II) momoxuth kycouek nuHka. B
poOupKy ¢ pacTBopoM xsopuaa nuHka (II) monoxute Kycouek CBUHIA. 3alUIIUTE,
B o0eux Ju mnpoOupkax HAOIIOAIOTCS MPU3HAKK PEaKlUM, clellalTe BBIBOJ 00
YCJIOBHUSIX B3aUMOJEHCTBUS METAJJIOB C COJIIMU. Hanuinte ypaBHEHUE PEAKIIUU.

OmnpiT 4. B3anmo1elicTBHE MIETOYHBIX METAJIIOB C BOJOM.

B xumnueckuii ctakaH ¢ Bojiod Ao0aBbTe 1-2 karum peHosdTanienHa U mMOMECTUTE
Kycouek Hatpus. [IpoHabirogaiiTe BeIIeICHUE ra3a U U3BMEHEHHUE OKPAcKH pacTBOpa.
Cnenaiite BBIBOJBI O MPOIYKTAX PEAKIUH, 3AMUIINTE YPABHEHUE PEAKIIUH.

OnbiT 5. HccnenoBanue CBOMCTB Meau M e€ coenuHeHui (mpodeccroHalbHO-
OPUEHTUPOBAHHOE 33/IaHKE).

5.1. BzaumojelicTBue MeId ¢ KUCIOTaMHU.

Meowb asnsaemcsi 00HUM U3 IYUWUX MOKONPOBOOsAuuUx mamepuanos. OHa Xumuiecku
Mano aKkmueHa, Ho 1e2K0 Pacmeopsemcs 8 A30MHOU KUciome.

HccnenyiiTe B3auMOJEHCTBYUE MEIU C COJISTHOM, pa30aBICHHON a30THOW KUCIOTAMHU
U C KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KucioTaMu. Hamumure ypaBHEHUs
peakiuii, Ko3hPUIMEHTH Moa0epuTe METOAOM dJIeKTpoHHOro Oananca. Crenaiirte
BBIBOJI O YCTOMUYMBOCTH MEAU K KUCIOTAM.

5.2. [lonyuenune coenunenunit meau (1I).

Ha 6030yxe me0db bvicmpo nokpwleaemcst MOHKUM CIOeM OKUCU MeMHO20 Yyeema, HO
9MO OKUC/leHUe He NpOHUKaem 8 2nybb Memanla u CHYHCUM 3aWumou om
oanbHeluel KOppo3uu.

[TomyunTe okcua MeAu, HarpeBasi MEAHYIO MPOBOJIOKY B IJIaMeHHU. JIerko jam 3Toro
no0utbea? 3anummnTe HAOMIOJIEHNS U YPaBHEHUE PEAKIUU, COCTABHTE JIEKTPOHHBIH
OaJaHc.

5.3. BausitHue Meau Ha Ipyrue MeTasuibl.

Xumuueckasi aKmu@HOCMb aNIOMUHUA, 6 nape ¢ Oonbwol pasHuyeu 8
NEKMPOOMPUYAMENLHOCU C MeOblo 0ellaem HEeBO3MONCHbIM NpSAMoe COeOUHeHUe
npo60008 U3 YIMUX 08YX MEMALLO8.

3a4UCTUTE AIFOMUHUEBYIO U MEJTHYIO ITPOBOJIOYKH U COECIMHUTE UX APYT C APYTOM.
B nBe mpoOupku HaneiTe 2 M pacTBOpa COJSHOM KUCIOTHL. B mepByro mpoOupky
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MIOMECTUTE 3aYUIICHHYIO IPOBOJOKY aIIOMHHUS, BO BTOPYIO — CKPYTKY JIBYX
OPUTOTOBIICHHBIX NPOBOJIOYEK. Uepe3 4-5 MUHYT ONpeaenuTe, IIe peakuus UAET
uHTeHCHBHee. llouemy Henb3s B 3JIEKTPOYCTAHOBKAX HANPSIMYIO COEIUHSTH
AJTIOMUHUEBBIN NMPOBOJ ¢ MEAHBIM? CliesiaiiTe BBIBO.
[To xoxy pabOThI 3aNI0JIHUTE TAOJIUILY U C/IETIAlTE BHIBOJIBI.
KoHTpoJibHBIE BONPOCHI.
1. OxapakrepusyiTe OCHOBHBIE (PU3NYECKHE CBOWCTBA METAIIJIOB U CILJIABOB
2. Hamumure ypaBHEHUS peakiui, HEOOXOAMMBIX JUIsl OCYIIECTBICHUS JTHX
IIPEBPALLCHNMN:
Al — Al4C3 — Al(OH); — Al,O3 — Al — AlLS; — Al,O3

JIABOPATOPHAS PABOTA Nel?

HaszBanue pa6orsi: [lonyueHnue, coOupanue U paclio3HaBaHUE ra3oB.

Iesu padoThI
1. IlomyuuTh 1 coOpaTh ra3000pa3Hble BELIECTBA (BOJOPOI, KUCIOPO, YTIEKUCIBINA

ras).
2. Hamucatb ypaBHEHUS BBITIOJIHEHHBIX OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX
peakuuii 1 pa3o0paTh UX METOJOM 3JIEKTPOHHOIO OasaHca.

PeaktuBbl: [{[uHK, cONsiHAs KUCIIOTA, IEPMAHTaHAT KaJIUsl, CEpHAsl KUCIIOTa, MET,
M3BECTKOBas BOJA.

Oo6opynoBanme: lITaTuB ¢ npoOUpKaMu, CyX0€ TOproYee, CIIMYKH, JTyYUHKH,
ra3o0TBOJIHasA TpyOKa, acOecToBas ceTka, 1a00paTOPHBIH IITATH.

Pesyabrarsl:

Dopmupyemvie  nemenmovr  IIK  (npogpeccuonanvno-opuenmupoganHnoe
cooepicanue):

[IK 3.2. BHIMOJAHATH MEPUOIUYECKOE TEXHHUECKOE OOCITY)KHMBaHHE, MPOBOIUTH
TEKyIIHEe PEMOHTHBbIE PabOThl MHXKEHEPHBIX CUCTEM OTOIUICHUS, BOJOCHAOXKEHUS,
BOJIOOTBEJICHUS U CUCTEM BEHTWJISILIMM, KOHAUIIMOHUPOBAHUS BO3AyXa I'PaKIaHCKUX
31aHUN.

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

npeomemmnswie: 11P6 01, ITP6 04, TTP6 05, ITP6 08;

3HAHUS: CIIOCOOBI MOYYEHHSI TPOCTHIX BELIECTB, 00pa30BaHHBIX HEMETAIIIAMH U X
OKCHUJIOB,;

YMEHHUS: BBINOJHATH 3KCIEPUMEHT IO MOJYYEHUIO U COOMPaHHUIO Ta3000pa3HBIX
BEILIECTB.

Xoa padoTbi:

Omngit 1. [Tosydyenue, cobvpanre U pacno3HaBaHUE BOAOPO/IA

Cobepure mpubOp AJsi MOJYYEHHS Ta30B U MPOBEPHTE €r0 Ha FepMETUYHOCTh. B
MpPOOUPKY TONOXKUTE 1—2 TrpaHynbl MUHKA W TpWIeHTe B Hee 1—2 MIT CONSTHOM
KHCJIOTBI. 3aKpoiTe MpOOUPKY MPOOKOW C Ta300TBOAHON TPYOKOW W HaJeHHTE Ha
KOHYUK TpyOKu eme oaHy mnpooupky. I[lomoxxaure HEKOTOpoe BpeMms, YTOOBI
npoOMpKa  3alOJIHWIACh  BBIACISIONIMMCS — Ta3oM. YTO  NpOUCXOOUT  MpH
B3aUMOJICCTBUM LIMHKA C COJISIHOW KHCIO0TOW? COCTaBbT€ ypaBHEHHE PEAKLUHU U
pPaccMOTpHUTE €€ C TOYKH 3PEHHSI POLECCOB OKUCIICHHUSI-BOCCTAHOBIICHHUS.
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CHuMuTe poOUpPKy € BOJAOPOIOM U, HE TIEPEBOpAUMBas €€, MOJHECUTE K TopsIIen
CIIUPTOBKE. Ecii BOJOPOI B3PBIBAETCA € TIIYXUM XJIOIIKOM, TO OH YHCTBIN, & €CIU C
«JIAIOIIUMY» 3BYKOM, 3HAYHUT, BOJIOPOJ COOpaH B CMECH C BO3IYXOM («rpemMyuuid
rasy).

Omnpit 2. [TosydyeHnue, cobvpanre U pacro3HaBaHUuE KUCI0poaa

CobGepute npubop M MpPOBEpPHTE €ro Ha TepMETUYHOCTh. B MpoOupKy HACHIIbTE
npuUMEpHO Ha 4 ee oObema nmepmanranata kanuss KMnOgs u y oTBepcTUsi TpoOUpKU
MOJIOKUTE PBIXJIBIA KOMOUYEK BaThl. 3aKpoWTe MpOOUPKY MPOOKOW C ra300TBOJHOU
TpyOKoOi#l. YKpenuTe mpoOHpKY B JalKe IITaTUBA TaK, YTOOBI KOHEIl Ta300TBOIHOM
TPYOKH TOXOUJ MIOYTH J0 JHA COCYAa, B KOTOPOM OyIeT cOOMpaThCs KUCIOPoa. UTo
IIPOUCXOJMUT IIPU HArpEeBaHUM NepMaHraHarta Kaiua? CocTaBbTe ypaBHEHUE PEAKIIUH
Y paCCMOTPUTE €€ C TOYKH 3PECHUS MPOLIECCOB OKUCICHUSI-BOCCTaHOBIEHUs. Hanmnune
KHCJIOPOJa B COCYJIE IPOBEPHTE TICIOLIEH JIYYMHKOM. 3allMIIUTe CBOX HAOIIOICHHS.

Omnbit 3. [Tosryuenue, cobrpanue v pacno3HaBaHue okcuaa yraeposaa (IV)

B npobupky nomecTuTe HECKOJIBKO KyCOUKOB MeJa UM MpaMopa U npuieiite 1—2
MJI pa30aBlIeHHOW COJITHOM KHCIOTBL. BBICTpO 3akpoiiTe MpoOHpPKY IPOOKOH ¢
ra3ooTBOHON TpyOKkoil. KoHen TpyOku omyctuTe B JIpyryro IpoOHpKY, B KOTOPOM
HaxXOJUTCS 2—3 MJI U3BECTKOBOM BOJIBI.

Heckonbko MUHYT HaOI01aliTe, KaK Ye€pe3 U3BECTKOBYIO BOJY MPOXOJAT My3bIPbKH
raza. UYTo NOpoMCXOOUT NIpH B3aWMOJCHCTBUM Meja WIA MpaMopa € COJISIHOU
kucnoron? CoCTaBbTE YpPAaBHEHUE PEAKIMU W PACCMOTPUTE €€ B CBETE€ TEOPUU
ANEKTPOIUTUUECKOIN TUCCOLUALIUN.

OnoeiT 5. MccienoBaHue — CBOMCTB — yrapHoro rasza  (Ipog)eCCHOHAJIbHO-
OpPUEHTHUPOBAHHOE 3a/IaHUE).

bonee 60% oT ymcna Bcex MPOMCHIECTBHM C Ta30M B HAIEW CTPAaHE BBI3BAHBI
OTCYTCTBUEM TATU B JBIMOBBIX M BEHTHIJISILIMOHHBIX KaHanax.

Paspymenue knanku, CKOIUIEHUE T'PSI3U U CaXH, 3aKPBIThIE BEHTKAHAJbI - BCE 3TO
MOXET MPUBECTU K HAPYIICHHUIO TATH, CKOIUICHWIO B NOMEIICHUM YTrapHOTO rasa.
VYrapHblii ra3 KpaiiHe S/I0BUT, OH HE UMEET HU IIBETa, HU 3amaxa, IodTOMY OCOOCHHO
onaceH. [Ipu koHUeHTpanuu rasza Boie 1,2% 4denoBek TEpsET CO3HAHUE MOCIE BYX-
TPEX BJIOXOB, YMUPAET MEHEE YEM YeEPE3 3 MUHYTHI.

Buvinonnume sadanus:

1. Vkaxure popmyity yrapHoro rasa

2. 3anumunTe ypaBHEHHME PEaKIMu MOJHOTO CropaHus yrapHoro rasza. PaccMorpure
€ro C TOYKH 3PEHHS POLECCOB OKUCIEHUS-BOCCTAHOBIICHHUS.

3. MOXHO 71 TIPOBEPSATH TATY B BEHTWIALIMOHHBIX KaHalaxX 3aKEHHOW CIMYKOMN?
[Touemy?

4. HanboJsiee TOKCMYHBIM KOMIIOHEHTOM 3arpsA3HEHHON aTMochepbl HACEIEHHOTO
nyHkTa siBisgercs: CO;, mim CO? O60cHyTE CBOM OTBET.

[To xoy pabOTHI 3aMOMHUTE TAOIUILY U CAETANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.

Pewmre 3apaun.

1. Kakoii 06bem Bo3nyxa norpedyercs A cxuranus 100 i yrapaoro rasa.?

2. Kakoil 06bEM 3aHuMaeT a30T Maccoi 14 r?
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JIABOPATOPHAS PABOTA Nel3

Haspanue pabGorbi: CpaBHEHHE CBOMCTB TMPOCTBIX BEIIECTB, OKCUIOB U
TUIPOKCUIOB 2seMeHTOoB 11 mepuona.

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

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

3. Hammcath ypaBHEHUS BBHITOTHECHHBIX PEAKITUH.

PeakTuBbI: ATIOMUHUEBAS CTPYXKKA, COJSTHAsl KUCJIOTA, CEpHAasi KUCIJIOTa, a30THAs
KHUCJI0Ta, TUApOKCU HaTpus, cyinbdar xkeneza (II), xmopuna xeneza (III), mutpar
CBUHIIA, [IUHK.

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

Pesyabrarsl:

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

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

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

YMeHMSI: BBIMOJHATH SKCIIEPUMEHT 10 MOJYYECHHUIO M Paclo3HaBaHUIO aM(pOTEPHBIX
COCIMHEHUN; COCTAaBISATh YpPAaBHEHUSI XUMUUYECKUX PEaKIUil, XapaKTEePHBIX IJIs
METaJVIOB, HEMETAJUIOB U UX COCTUHEHUN.

Xoa padorbi:

OmnglT 1. OTHOIIIEHNE IPOCTBIX BEIIECTB K BOJIE.

B Tpu npoOupku HanmelTe 2Mil BOABI, B NIEPBYIO MOMECTUTE HEOOJBIION KyCOYEK
HATpHs, MPEABAPUTEIILHO OCYIIMB €r0 OT KepocuHa (PHIbTPOBAIBHOM Oymaroi, BO
BTOPYIO — T'paHyJly aMaJbIHPOBAHHOTO aFOMHUHUS, B TpeThio — cepy. JloOaBbTe B
KXyt pobupky 1 kammo pactBopa (enondrarenHa. OTMEThTE MPOUCXOISIIIHIE
m3MeHeHus. CrenaiTe BbIBOJ O CBOMCTBAX MPOCTHIX BEIIECTB M HUX COCIMHEHUH.
3anummTe ypaBHEHUS pEAKLIUM.

OnpiT 2. OTHOIIIEHNE OKCUIOB MarHusl, AIFOMUHUS U KPEMHHUS K KUCIOTaM.

B mepByro npoOupKy MOMECTHTE HEMHOTO MOPOIIKA OKCHJIA MarHus, BO BTOPYIO -
HEMHOTO TOpPOIIKAa OKCHJAa aJIOMUHHS, B TPEThIO — OKCHUJa KpeMHHsS. B kaxmyro
poOupky no6aBeTe 1 MJ1 cepHOM KUCIOTHL. OTMEThTE MPOUCXOAAIUEe n3MEeHeHus. B
Kakoil mpoOupke u3MeHeHuid He mpoucxoautr? OObSICHUTE, MoueMy. 3anulInTe
YPaBHEHHUSI pEaKIUH.

OmnpiT 3. OTHOIIEHNE TUIPOKCHUJIOB K KMCJIOTaM U IIeJI0YaM.

» [lonyuenue u ceovicmea eudpokcuoa macHus. B npoOupky mnomectutre 1 wmi

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

obpazoBanus ocagka Mg(OH),d. [Tonmy4yeHHBIN OCamoOK pa3faenuTe B ABE MPOOUPKH.

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

pacTBop ruapokcuaa Hatpus. OTMETbTE NPOUCXOAAIIME U3MEHEHUS. 3alMIIUTE BCE

BO3MOXKHbIE ypaBHEHHs peakuui. CremaiTe BBIBOJ O CBOWCTBAaX MarHWsi M €ro

COEIMHEHUM.
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* [lonyuenue u ceoticmea 2uOpoOKCUOA anrOMUHUSL

B npoGupky nmomectute 1 mi1 pactBopa cysbdaTa aqToOMUHUS, J00aBbTE MO KarlisiM
pacTBOp THAPOKCHIA HATpus 10 oOpasoBanms ocagka Al(OH)sd. ITomyueHmsblid
0CaJIOK pa3fenuTe B JABe Mpobupku. B oaHy mpobupky ¢ ocagkom n100aBbTE pacTBOP
CEpHOM KHCIOTBI, B JPYIyl0 — pacTBOp TIuApokcuaa Hatpus. OTMeTbTe
npoucxoasimye u3MeHeHus. [Ipm B3auMMOJEHCTBUM THAPOKCUAA ATIOMHHHUS C
BOJHBIMU pacTBOpaMu IIenodel oOpa3yroTcs ruapokcoamoMuHatel  NaAlOo.
3anumuTe BCE BO3MOXKHBIE YypaBHEHHs peakuuid. CraenaiTe BBIBOJ O CBOMCTBax
ATIOMUHUSA U €r0 COCTMHEHU.

Omnpit 4. CpaBHEHHE CUJIbI KMCIIOT 35ieMeHToB 11 nepuosa

B 2 npoGupku momectutre mo 1 M1 KOHUEHTPUPOBAHHOIO PACTBOpa CHUIIMKATA
HATpHs U MpuieTe B oAHYy npodbupky 1 M pactBopa opTodocdopHOil KUCTOTHI, B
apyryto — 1 mMi pactBopa cepHOM KUCHOTHL. 3anuuinte HaomoaeHus. Hanuimure
YPaBHEHHUE PEAKLINH, CAECIANTE BBIBOJ O CUJIE HEMETAIUNIMYECKUX CBOMCTB Y KPEMHHUSI,
docdopa, cepsl U 0 cuile KUCIOT, 00pa30BaHHBIX JaHHBIMUA HEMETAJIIAMH.

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

KonTposibHbIE BONIPOCHI.

1. Kak u3MeHsI0TCS OCHOBHBIE CBOMCTBA OKCUJOB U TMJPOKCH]IOB B IEPHOJE?

2. Kak U3MeHSIOTCS] KUCIOTHBIE CBOMCTBA OKCHIOB M TUAPOKCHIOB B Tiepuoe?

3. Uepes Kakne COSNUHEHUS OCYIIECTBISIETCS IEPEXO/T OT OCHOBHBIX COSAMHEHUH K

KUCIIOTHBIM?
4. C noMoIplo KakuxX BEIIECTB MOXHO JI0Ka3aTh NMPUHAIEKHOCTh THAPOKCHIA K
OCHOBAHHUSIM UJIU KHUCIIOTaM?

JIABOPATOPHAS PABOTA Nel4
HaszBanue padorbi: Koppo3us METaIsIOB U METO/IbI 3AIUTHI.
IHesu padoTbI
1. TloBroputh ¥  3aKpPEeNUTh  CYIIHOCTh  MPOIIECCOB  XUMHUYECKOH U
AIEKTPOXUMUYECKON KOPPO3UHU METAJIJIOB;

2. UccnenoBaTh BIHMSHUS TPHPOABI METaUla, CpPeIbl M BHENIHUX YCJIOBHHA Ha
MIPOIIECCHI KOPPO3UHU METAJIJIOB,;

3. O3HAKOMHTHCS C OCHOBHBIMH METOJIaMU aHTUKOPPO3HMOHHOM 3aIUTHI.

PeakTuBbl: Zn (rpanyisl), Cu (ToHkas mpoBosioka 0e3 uzossiun), H,SO4 (10%),
HCI (pa30.), pactBopsl CuSO4, NaCl, K;[Fe(CN)s] (kpacHas kpoBsiHas cojb), Fe
(MenKue CTPYXKKH WM OUYMINEHHAs MeEJIKash TPOBOJIOKA B KyCOYKax), CTaJbHbBIC
MJTACTUHKH.

Oo6opynoBanue: Haxxnaunas Oymara (711 3a4MCTKH), IIUIIIEI TUTEIbHBIC, CIIMYKH,
JiepKaTenb g MPOOUPOK, MTATHB C MPOOUPKAMHU, CTEKIISTHHAs BOPOHKA, METHBIN
COCIMHUTEILHBIN MPOBOIHUK, CAHUTAPHAS CKIISTHKA.

Pesyabrarsl:

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

npeomemmnswie: 11P6 02, ITPG 04, T1P6 05, I1P6 07, ITP6 08;

3HAHMA: CYIIHOCTb IPOILIECCOB XHMMUYECKOW U 3JIEKTPOXUMUYECKOW KOPPO3UH,
OCHOBHbBIE€ METO/Ibl aHTUKOPPO3UOHHOM 3alUTHI;
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YMEHMSI: Pa3InyvaTh BUbI 3alIUTHBIX MOKPHITUNA; 3aMKUChIBATh CXEMbl aHOJAHOTO U
KAaTOJIHOTO MPOLIECCOB.

Xoxa pabdoThI:

OmneIT 1. Xumuyeckas U 3IeKTPOXUMUYECKAs KOPPO3Us IUHKA.

B npobupky ¢ 10 kamismu pacTBopa CEpHON KHUCIOTHI OMYCTUTE IpaHyly IUHKA.
OtmeTbTe 00pa3oBaHME MY3BIPHKOB ra3a Ha MOBEPXHOCTH rpaHyibl. Hanwummre
ypaBHEHUE peaKklMd B3aWMOJEHCTBUA IIMHKAa C KUCIOTOM. B Ty ke mpoOupky
OMYCTUTE MEIHYIO MPOBOJIOKY U KOCHUTECH €10 T'PaHyJbl IUHKA. UTO M3MEHUIOCH?
Kakyro ¢yHKIIMIO BBITTONHSIET MeaHas NpoBojioka? HamumcaTh cXeMbl aHOTHOTO H
KaTO/JHOTO TPOIIECCOB IMPH €ro padoTe.

OnbIT 2. DaKTOPHI, BAUIIONINE HA CKOPOCTh KOPPO3UU

2.1. BnusgHue KOHUECHTPAMUA OKUCIUTEISI HA CKOPOCTh KOPPO3HH.

B npoOupKy ¢ 5 KarsiMu cepHOM KUCIIOThI 100aBbTe 5 Kareiab BOAbL, T.€. pa30aBbTe
pactBOp B ABa pasa. [Iponenalite onbiT, aHAIOTUYHBIN onbITy 1. Crenaiite BBIBOA O
BJIMSIHUM KOHIIEHTpaIuu H™ -MOHOB Ha CKOPOCTh KOPPO3HUH.

2.2. BnusitHue Ha KOPPO3UIO IPUPO/IbI 3aUTHOTO MOKPBITHS.

JIBe mpoOupKu HaMoOMHUTE Ha 1/2 ux 0ObeMa AUCTHILTUPOBAHHOU BomOM. [lo6aBbTe
B KOXIYI0 M3 HUX MO 2-3 Kalld CEpHOM KHUCIOThI M MO 2-3 KaljM pacTBopa
rekcanmanodeppara (III) kamus  Ks[Fe(CN)s]. OnH sBiseTcs KauyeCTBCHHBIM
peakTHBOM Ha HOHBI Fe?', ¢ KoTopsIMH 00pa3yeT cuHEe OKpallMBaHue (TypHOyJIEBa
CUHb). B oHYy poOUpPKY OMYCTUTE KEJIE3HYIO MOJOCKY, B KOTOPOM 3a)kaTa rpaHylia
LIMHKA, a B APYTYIO — JKEJIE3HYIO MOJIOCKY, B KOTOPOM 3a)kata rpanyJja osiosa. [leppas
MpoOMpKa UMUTHPYET KOPPO3UIO OLIMHKOBAHHOIO )KeJie3a, a BTOpast — JYKEHOTO, T.€.
MOKPBITOTO 0JI0BOM. OTMEThTE, B KaKOW MPOOUPKE MOSBISACTCS CUHEE OKpallliBaHUE.
CocTaBbTe CXE€Mbl AHOJHBIX M KaTOAHBIX TporieccoB. OOBACHUTE, Kakoe U3
MOKPBITUN SIBJISIETCSI KaTOJIHBIM, a Kakoe — aHOJHbIM. Kakoe u3 HUX U MouyeMy
3alMIIAET 5KEJIe30 OT KOPPO3HH, a KAKOE HE 3alIUIIaeT?

OmnbIT 3. MeTo/IbI 3alUTHL OT KOPPO3UHU

3.1. 3ammTa MeTamia OT KOppO3UH C MOMOUIBIO IPOTEKTOPA.

B nBe mpoOupku c pa3daBiIeHHBIM PACTBOPOM YKCYCHOM KHCJIOTHI TpPHUOaBHTE
HECKOJIbKO Kamelb pacTBopa Hoauaa Kaimusg. B oAHy M3 HHUX OIYCTUTE MOJOCKY
CBHHIIA, a B IPYT'yIO — MMOJIOCKY CBUHIIA C 32)KaTOW B HEW IpaHyJiol uHKa. OTMETHTE,
B KakoWl TPOOWpKE paHbIE TOSBISIETCS MallopacTBOpuMoe coenuHenne Pbly,
OOBSICHUTE TIPUYMHY €ro TMOSBJICHUS B pacTBope. Hanummumre ypaBHEHHE
B3aMMOJICMCTBUSI CBUHIIA C YKCYCHOM KHUCJIOTOW, HAPUCYUTE CXEMY KOPPO3HMOHHOTO
raJlbBaHMYECKOTO MHKpOdJIeMeHTa. Hamuiure cxembl aHOJHOTO U KaTOJHOTO
MPOIIECCOB. YKaXHUTE, KaKyl0 POJIb BBIMOJHSICT MpUkKaTas K CBUHILY TpaHyJia [IMHKA B
npoliiecce KOPpPO3Uu CBUHIIA.

3.2. 3amura MeTajiyia OT KOPPO3UU XUMHUYECKUM MTACCUBUPOBAHUEM.

OuucrtuTe IBE CTalbHBIC JTACTUHKU HaXXIayHOUW Oymaroil u ofHy U3 HUX Harpeure
70 TIOSIBJICHUSI CJICIOB «IOOCKanIoCTH» (T.€., CIASAOB OKCHIHON IIICHKH). 3aTeM
HaHecute 1o karuie pactBopa CuSO4 Ha o0a oOpasna. HaGmomaiite. [lo ckopocTu
MOSIBJICHUSI TEMHOTO TISITHA Ha 00paslax OIEHWTE 3alUTHBIE CBOWCTBA OKCHUIHOU
meHkd. CocTaBbTE ypaBHEHUS MPOUCXOASIINX PEeaKIUid

[To xomy paboThI 3aMOJIHUTE TAOIHITY U CACIIANTE BHIBOIBI.
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KoHTpobHBIE BOIIPOCHI.
1. [lpuBeauTe npuMepsl ra30BOi KOPPO3UU METAIIOB.
2. Kakoii Meramn paspymiaercss 0OpH  IJNEKTPOXUMHUYECKOM  KOppO3Ud B
MukporainbaHomnape: Fe unu Mg, Fe unu Cd, Fe wnu Ni?
3. Kakue mnporecchl MNpOUCXOAAT NpU TOBPEKIECHUU TOBEPXHOCTHOTO CJOS
HUKEJIIMPOBAHHOTO KeJe3a’?
4. Kaxkoe >xee30 Ha3bIBAeTCs JTYKEHBIM, a KAKO€ OIMHKOBAHHBIM?

JIABOPATOPHAS PABOTA Nel5

HaszBanue pat6orsl: [IpoBenenue peakiuii no 0OHapyXEHUIO yIliepoaa U BoJopoaa
B OPraHUYECKUX BEIICCTBAX.

Iesu padoThbI
1. IlpoBecTn peakuuu, NOATBEPXKAAIONIME HAIWYME YIJIEpoJa U BOJOPOJa B

OpraHUYECKUX BEIECTBAX.
2. Hammcatb ypaBHEHUs BBITIOJIHEHHBIX PEAKIIHA.

PeakTuBbl: CaxapHblii ecok, xyied, okcua meau (I1), n3BectkoBast Boga, napaduH,
MEIHBIA KyIIOpOC.

Oo6opynoBanue: [lItatuB ¢ mpoOUpKaMu, JIOKEUKA JIJIsl C)KUTAHUS BEIIECTBA, CyX0e
roprouee, Crinyku, acOecToBasi CeTka.

Pesyabrarsl:

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

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

3HAHMSI: COCTaB MOJICKYJI OPraHUYECKUX BEIIECTB;

YMeHHsI: MPOBOJUTH J1aOOPATOPHBIM SKCIEPUMEHT IO OMpPEACICHUI0 COCTaBa
OpTraHUYECKUX BEIECTB.

Xoxa padoTsi:

Omngit 1. Onpenenenue yriaepoaa npoOoi Ha 0OYIIMBAaHUE U HA BBIICJICHHUE KOTIOTU
[IPU TOPEHUH.

Ha noxeuky st coxuraHusi BEIIecTBa MOJOKUTE Kycouek xjieba M HarpeiTe Haj
miameHeM. OOyTIMBIIasICs Macca YepHOTO XJieba — yriiepo/.

Ha noxeuky st CkMTaHMsl BEHIECTBA TMOJIOKUTE Kycouek mnapaduHa, BHECUTE B
mams. KonoTs, BRIAEISIONIASACS TPU TOPSHUH — YTIAEPOI. 3aMUIINTE HAOTIOACHHUS.

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

[IpuroToBsTE CMECh M3 XOPOIIO PACTEPTOro caxapa U MOPOIIKOOOPa3HOTO OKCHIA
Menu (II), B3storo B u3ObITKE. [lomecture cMmech B mpoOupky cioem 0,5 cm. YV
OTBEPCTHS MPOOUPKH MOMECTUTE PBIXJBIM KOMOUYEK BaThl C HAHECEHHBIM Ha HETO
0e3BoHBIM cylb(atrom Meau. BceraBbTe B mpoOuUpKy MNpoOKYy € Tra300TBOAHOM
TpyOKOI, KOHEI] KOTOpOW OMyCTHTE B NPYryl0 MPOOMPKY C H3BECTKOBOW BOJOM
(5mn). IIpubop ykpemnurte B mTaTUBE, W MOJAOTpelTe cMech B mpodupke. Korma BwI
MpUJETE K 3aKIIOUYECHHIO, YTO PEAKIUsl 3aKOHUYMIIACh, BHIHBTE U3 M3BECTKOBOM BO/IbI
KOHEI] Ta300TBOIHOW TPYOKH U MOCJE ATOTO MPEKPATUTE HArpEBaHUE.

JlaiiTe ipuOOPY OCTHITH, TOCIE YEro pa30epuTe €ro W PacCMOTPHUTE PE3yIbTAThI
peaKkiuu, OTMETUB, MPOM3OIUIA JU U3MEHEHUS C caxapoM, OKCHJIOM MEIU U C
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M3BECTKOBOM BOAOM? OnummTe U 00OBSICHUTE MPUYUHY 3TUX H3MeHeHul. CocTaBbTe
ypaBHeHUs peakuuu. CrenaiTe BHIBOM, CBUACTEILCTBYIOT JIM MPOILIEIIINE PEAKIIUU O
TOM, YTO B COCTaB caxapa BXOJIAT yIIepo] U BOJAOPO]I U TIOUEMY.
[To xoxy paboThI 3aMI0JIHUTE TAOJIUILY U CIETIATE BHIBOJIBI.
KoHTpoJibHBIE BONPOCHI.
Pemure 3amaun.
5. Haiitu monekynspuyio popmyny BemiecTBa, conepxkaiiero 81,8% yriepona u
18,2% Bogopona. OTHOCUTENbHAS TUIOTHOCTDH BEIIECTBA MO a30Ty paBHa 1,57.
6. Haiitu MonekynsipHyio ¢GopMmyiny MNpeaeabHOrO YIIEBOAOPOAA, MaccoBas OIS
yrepojaa B kotopom 83,3%.

JABOPATOPHAS PABOTA Nel6

Ha3Banmue padorbl: Pacno3HaBaHue miacTMAacC U BOJOKOH.

Iesu padoThI
1. M3y4nTh CBOMCTBA IUIACTMACC U BOJIOKOH.

2. 3Has CBOMCTBa, MPOBECTH PacIO3HABAHHUE TIACTMACC U BOJIOKOH.

PeakTuBbl: HaGopsl miacTMacc U BOJIOKOH, alleTOH, KOHIIEHTPHPOBAHHbBIE CepHas
KHCJIOTa M a30THAs KUCJIOTA.

Oo6opynoBanue: IllTatuB ¢ npodbupkaMu, JTOKEUKa JJIs1 COKUTAHUS BEIIECTBA, CyX0e
roproyee, CIMIkH, acoecToBas ceTka.

Pesyabrarsl:

memanpeomemmnwie: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPK 03;

npeomemmnuwie: 11P6 01, ITPG 04, TTP6 06, ITPG 08;

3HAHHS: COCTAB U CBOMCTBA IIJIACTMACC 1 BOJIOKOH,

YMeHMsI: IPOBOJAUTH JA0OOPATOPHBIN IKCIEPUMEHT IO PACIIO3HABAHUIO IJIACTMACC U
BOJIOKOH.

Xoxa padoTsi:

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

OmngwiT 1. Pacnio3HaBaHue miaacTMace.

Wcmonb3ys Tabauiry, MOBTOPUTE CBOMCTBA MOJMATHIICHA M TTOJIMCTUPOJIA. 3alUIITUTE
ypaBHEHHUS PEaKIUi MOJYyYEHHS ITUX TTOJTUMEPOB.

Pacnoznaiite 3T 1mactmaccsl. Pacrio3HaBaHue muiacTMace CIlenyeT HadaTb C
BHEIIIHETO OCMOTpa, a 3aTéM IMEePEeUTH K WCCICAOBAaHUI0O WX OTHOIIEHUS K
HArpEeBAHUIO M TOPEHMIO. [I0TOM HCIBITHIBAIOT AECWCTBHE HA HUX PACTBOPHUTEIIEH.
YkaxuTe XxapakTepHble TPU3HAKY MMOJTUATUIICHA U TTOJIMCTUPOJIA.

OmnmwiT 2. Pacrio3HaBaHMEe BOJOKOH.

Wcnonbs3ys Tabnuily, MOBTOPUTE CBOMCTBA BOJIOKOH. BaM JlaHbI XJIOMOK, BUCKO3a U
mepcTb. Pacmo3naiiTe 3TM BOJIOKHA. Pacmo3HaBaHME BOJIOKOH HAYMHAKOT C HUX
cxuranus. IIpy 3ToM TpOCHEKUBAIOT, ¢ KAaKOM CKOPOCTHIO MPOMCXOJUT TOpPEHHUE,
HCCIIEYIOT 3amax MpPOAYKTOB TOpPEHHs. 3aTeM IPOBEPSIOT JICUCTBHE HAa BOJIOKHA
KUCJIOT W PacTBOpPUTENICH. YKaKUTE XapaKTEepHbIC MPU3HAKKU XJIONKA, BHUCKO3bI U
IEPCTH.

[To xomy paboThI 3aMOJIHUTE TAOJIHITY U CAETIATE BHIBOJIBI.

KoHTpoabHBIE BOIIPOCHI.
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JlaiiTe knaccupuKauio BOJIOKOH.

Jlatite kaccuduKaIyo miiacTMace.

YeM UCKYCCTBEHHBIE BOJIOKHA OTIIMYAIOTCS OT CHHTETUYECKUX?

UeM maxHyT IpH HOHKUTAHUN XJI0MIaToOyMakHbIC HUTH?

Jlatb omnpeneneHue MaKpOMOJEKYNbI, 3JEMEHTAPHOTO 3BE€HA M CTENEHHU
nonuMepu3anuu. Kak BiusieT BeJIMYMHA MOJEKYISIPHOM MacChl Ha CBOMCTBA
BBICOKOMOJIEKYJISIPHBIX COCITMHEHUI?

6. Uem peakiuu MOJUKOHICHCAINH OTIIMYAIOTCS OT PEAKITUN TTOJTUMEPU3aIin? .

O wh e

JIABOPATOPHAS PABOTA Nel7

HaszBanue padotbl: VccienoBanue CBOMCTB CIIMPTOB U AJIbJIETHIOB.

Iesu padoThbI
1. N3yuuth pu3nUecKue CBOMCTBA ITUIOBOIO CIIUPTA U TIULEPHUHA.

2. [IpoBecTu KayeCTBEHHYIO PEaKIUI0 HA MHOTOATOMHBIE CITUPTHI.
3. IIpoBecTy KaueCTBEHHYIO PEAKIIMIO Ha aJIbJICTU/IBI.
4. HanucaTh ypaBHEHHUsI BBIIOJTHEHHBIX PEAKIUH.

PeakTuBbI: OTUJIOBBIA CIUPT, CEpHAsl KUCJIOTA, TIUIIEPUH, PACTBOPHI Cylbdara
meau (I1) u rugpokcuna Harpusi, hopmanuH, HUTpaT cepedpa (2% pacTBop), aMMHUaK,
BOJIA.

Oo6opynoBanue: IlltatuB ¢ npoOupkamu, MeaHash MOBOJIOKA (CHHUpalib), CyXOe
roprodee, Clinyku, acOecToBasi CETKa.

Pesyabrarsl:

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

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

3HAHMSI: CBOMCTBA CIIMPTOB U aJIbJACTHU/IOB;

YMEHHSI: COCTAaBJIAITb YPAaBHEHUS PEaKIUi, XapaKTEepPHBIX ISl CHOUPTOB U
albAETUIOB.

Xoxa padoTsi:

OmnbiT 1. ®u3nyeckre CBOMCTBA 3THJIOBOTO COUPTA U TJIUILIEPUHA.

Hanelite B omHy mpoOuUpKYy HEMHOTO 3TUJIOBOTO CIUPTA, & B JAPYTYH0 HEMHOTO
rimiepuHa (oOpatute BHMMaHHE Ha €ro Bs3KOCTh). JloOaBpTe B 00€ MpoOMpKU
HEMHOTO BOjbsl. OOpaTUTe BHUMAaHHE HA PAaCTBOPEHUE CHUPTOB B Boje. Omwuimre
(u3nUecKue CBOMCTBA ATHUJIOBOTO CIUPTA U IIMIIEPUHA.

OnpiT 2. XUMUYECKHE CBOMCTBA 3TUIOBOIO CIIHUPTA.

2.1. OkucieHue CnupTa B ajbIeTU/L.

Hanetite B mpoOupky 0,5MJ1 3TUIOBOTO CIIMPTA U MOTPY3UTE B HETO PACKAJICHHYIO
MeaHyo cnupaib. OOpaThTe BHUMaHUE Ha TMOSIBICHHE 3amaxa albJeruaa u
BOCCTaHOBJIEHHE Meau. OMNbIT MOXHO TOBTOPUTH HECKOJIBKO pa3, OIycKas
pacKaJieHHYI0 MEIHYIO TMPOBOJIOKY B CIUPT. 3anumiuTe HaOmroieHus. Hamummre
YpaBHEHHUE PEaKIMU 3TAHOJIa C OKCUIOM MEHU.

2.2. llomydeHne TuITUI0OBOTO ddupa.

Haneiire B mpobupky 1My 3TUIOBOrO cnupTa, 100aBbTE CTOJIBKO K€ KOHII. CEPHOM
kucnotel. Cnerka Harpeiite. OOpatuTe BHUMaHHE Ha crenupUYecKuil 3amax
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TUATIIIOBOTO ddupa. Hammmmre ypaBHEHHE peaKIMU TOMYyYEHUS TUITHUIOBOTO
a¢upa U3 TaHoIIA.

OmneiT 3. B3aumoneicTBue riuiepuHa ¢ ruapokcugoM meaun (II) — xayecTBeHHas
peakiysi Ha MHOTOATOMHBIE CIUPTHI.

B npobupky nmomecture 2-3 kxamim pactBopa cyibdara meau (II) m 4-5 kamens
pacTBopa rugpokcuaa Hatpus. OOpaTuTe BHUMaHUE Ha BBINAJIEHUE TOJIyOOro ocajika
ruapokcuaa meau (II).

JloGaBbTe B 3Ty MpoOMpPKY pacTBOp TJIMIIEpUMHA M THIATEIBHO TMepememaiTe. Yto
npousouio ¢ ocaakom? Kak wu3MeHwIach Okpacka pacTtBopa? 3anmuuIuTe
HaOmoaeHus. Hamumure B CTpykTypHOW  (opMe  ypaBHEHHE  PEaKINH
B3aUMOJIEUCTBUS IHLepuHa ¢ rujgpokcuaoM meau (II) m Ha3oBUTE mNOJy4EeHHOE
BEILECTBO.

OmeiT 4. KauecTBEHHBIE PEAKIINN HA AJILJIETUIBL.

4.1. Peakius dhopmanpaeruaa ¢ rugapokcusiom meau (10).

B mpoOupky nmomecture cHavana 5 kamenb ¢opMaliiHa, 3aTeM 2 Kallid pacTBopa
cynbara menu (I1) u 5 kanens 10% pactBopa ruapokcuna Hatpusi. Cpazy HauHHUTE
HarpeBaTh, CJeId 3a IOCJIENOBATEILHBIMU HW3MEHEHUSIMU, MPOUCXOASIINMHU B
npoOupke ¢ ocankoMm. OOpa3yromuiicss B KOHIIE PEaKlUU KpacHBIM OCaTOK HMEET
coctraB  CuyO. 3anumure Habmoaenus. Hamnumure ypaBHEHHE peakiuu
dbopmanibieruaa ¢ ruapokcuiom meau (11).

4.2. Peakiys «cepeOpSIHOro 3epKaiay.

[Ipn mpoBeneHHH OIbITAa CTPOro COONIOAANTE MOCIEAOBATEIBHOCTh J00ABICHHUS
PEaKTUBOB.

B yuctyio cyxyro npoOupky noMmecture 2 karim 2% pacTBopa HUTpaTa cepedpa U
B300JTaliTe, 4YTOOBI OH XOPOILIO CMOYMJI CTEHKH NpoOupKku. Jlo0aBbTe KaIliio KOHII.
pacTBopa aMmuaka. Ecnu mosBuTcs Oypblid HEMCUE3aAOMIUNA 0CaloK, A00aBbTE €llé
Karmio ammuaka. Ecim ocaziok ucde3HeT cpasy, BTOPYIO Kalullo He J00aBisiTe, a
BBeauTe 2 Kar dopmanuua. [locne sToro, He B30anThIBas COACPKUMOTO, CIlIErKa
MojiorpeiTe, He MOoBOAsS 10 KureHus. HaOmromalite oOpa3oBaHuME Ha CTEHKaX
npoOupku Onectsmero ciosi cepedpa. Peakuust «cepeOpsiHOro 3epkana» -
XapaKkTepHas peakuus Ha aipAeruipl. 3anumure Habmoaenus. Hanummre
YpaBHEHHE PEaKIIMM BOCCTAHOBJIEHUS cepedpa (hopMaInHOM.

[To xomy paboThI 3aMIOJIHUTE TAOJUITY U CAETIATE BHIBOJIBI.

KonTposbHbIE BOIIPOCHI.

Ocy1iecTBUTe NMpeBpanieHus (CocTaBbTe ypaBHEHUs coriacHo cxeme). [loanummre

Ha3BaHus semects. C,H, — CoHy — CoHsOH — CH3COH

JABOPATOPHAS PABOTA Nel8

Ha3zBanue pa6orsi: VccnenoBanrue CBOMCTB KapOOHOBBIX KUCIOT U UX COJICH.
IHesu padoTbI

1. TIpoBecTy ONBITHI, MOATBEPKIAIOIINE CBOWCTBA OPraHMYECKUX KHUCIOT (Ha

IIPUMEPE YKCYCHOM KHUCIIOTHI).

2. CpaBHUTH CBOMCTBA OPTaHUYECKUX M HEOPTAHMYECKUX KUCIIOT

3. Hammcath ypaBHEHUS BBHITTOJTHEHHBIX PEAKITUI B MOJICKYJIIPHOM ¥ HOHHOM BUJIE.
PeaktuBbl: ConsiHas KuCaoTa, THUAPOKCHJ HATpHUsl, YKCYCHas KHUCIOTa, IUHK,
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dbenondranent, 1akMyc, KapOOHAT KalbIUsl, MbUIbHBIC CTPY>KKH.

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

Pe3syabTarni:

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

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

3HAHUSA: CBOMCTBA KAPOOHOBBIX KUCIOT U X COJIEH;

YMEHHS: COCTaBJIATh YPABHEHUS PEAKUUI, XapaKTEPHBIX JIJIs1 KAPOOHOBBIX KUCIIOT U
UX COJIEH.

Xox padoThI:

Ilpumeuanue: ONBITBI C OPraHUYECKUMH W HEOPraHUYECKUMH KHUCJIOTaMU
MIPOBOJIUM MapaUIEIBHO.

OmneiT 1. CBOWCTBA YKCYCHOM KHCJIOTHI.

1.1. Tlomectute B 2 mpoOUPKH MO OAHOW TpaHysie IMHKA U J100aBbTE B IMEPBYIO
IpOOMPKY 2 MJI YKCYCHOM KUCIIOTBI, BO BTOPYIO — 2 MJI COJISIHOM KUCI0Thl. OOpaTuTe
BHUMaHUE Ha TMOSBJICHUE ITy3bIpbKOB Tra3a B 00eux MNpoOupkax. 3anuiuuTe
HaOmoneHus. HanuiuTe ypaBHEHHE peaklMM LUMHKAa C YKCYCHOM KHCJIOTOM M C
COJITHOM KuciioTou. [loanummre Ha3BaHus BEILIECTB.

1.2. Tlomecture B 2 mpoOUpKH MO 2 MJI pacTBOpa IIenoud (THAPOKCUJ HATPHs),
no0aBbTe B KaXIyH0 MNpOOHMpPKY Kamo ¢eHondranienHa. BBenure B NEpBYIO
MpOOUPKY 2 MJI YKCYCHOM KUCJIOTHI, BO BTOPYIO — 2 MJI COJISTHOM KHUCIOThl. OOpaTuTe
BHUMAaHHUE Ha W3MEHEHHE OKpacku B oOeux MpoOupkax. 3amuiiute HaOIIOJACHUSI.
Hanummre ypaBHEHUs pOBEAEHHBIX peakuuil. [ loanummre Ha3BaHNs BELIECTB.

1.3. IlomectuTe B 2 MPOOMPKH HEMHOTO KapOOHATa KajJbIHsl U T00aBbTE B MEPBYIO
NpoOUpPKY 2 MJI YKCYCHOM KHCJIOThI, BO BTOPYIO — 2 MJI COJISHOM KHCJIOTBHI.
BuumarenbHo mpoHaOmionalTe 32  MPOUCXOJSIIMM — MPOLIECCOM.  3allUIINTe
HaOmoaeHus. HanmuimmTe ypaBHEHHS BBITIOJIHEHHBIX peakiuu. [loanummre Ha3BaHus
BEILECTB.

OnpiT 2. 'Uapoau3 MbLIA.

Conu cTeaprHOBOM KHUCIOTHI U HIETIOYHBIX METANIOB MPEJICTaBISIOT co00il Mblia.
Hccnenyem cBOMCTBA MbLA.

2.1. Haneiite B mpoOupKy 2MJ JUCTHUIUIMPOBAHHOW BOJBI, 100aBbTE B HEE OJHY
CTPYXKY MblJa M XOpolio nepeMemante. OOpatuTe BHUMaHUE Ha TMOSBICHUE
MYTHOTO pacTBOpa. 3anumuTe HaOmoAeHus. Hamuiurte ypaBHEHUE peakluu
TUAPOJIN3a MbLIA.

2.2. K nonydenHoMmy pactBopy noOaBbre 1-2 kamnu ¢enondranenna. OOpaTtute
BHHMaHHE Ha OKpacKy pacTBopa. Kakyro cpeny uMeeT pacTBOp MbLia.

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

KoHTpoJibHBIE BONIPOCHI.

1. Kakas Bbicmiast kapOOHOBasi KUCIIOTAa BXOJUT B COCTaB MbL1a?

2. Ilouemy MBUIOM YMBIBAaThCSl HE PEKOMEHyeTCs?

3. Uro npencTapisioT cOOOW CHHTETHYECKHE MOIOIINE CpeicTBa?

32



JIABOPATOPHAS PABOTA Nel9
Haszsanue padorsi: VccrneqoBaHre CBOMCTB IIIOKO3bI, Caxapo3bl, Kpaxmania.
Iesu padoTbI
1. Jloka3aTh 3KCHEPUMEHTAILHO, YTO TJTI0K03a 00J1a/1aeT CBOMCTBAMHU
MHOT'OAaTOMHOT'O CIIUPTA U aJbIeruja.

2. UccnenoBaTh u3znueckue CBOMCTBA caxapo3bl.

3. HccnenoBaTh pacTBOPUMOCTH Kpaxmaiia B BOJIE, IPOBECTU KaU€CTBEHHYIO
pEeaKLHIo Ha KpaxMall.

4. HanucaTh ypaBHEHHSI BBIIIOJTHEHHBIX PEAKIUH.

PeakTuBbl: 10% pacTBOp DIIOKO3BI, caxapo3a, Kpaxmal, pacTBOp THAPOKCUAA
HaTpwsl, pacTBop cyabdara meau (I1), cepras kuciora, Boja, HogHas Boja.

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

Pesyabrarsl:

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

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

3HAHMSI: CBOMCTBA IJIIOKO3bI, CaXapo3bl U Kpaxmana,

YMEHHSI: COCTaBIJISITh YPABHEHHUS PEAKIINI, XapaKTEPHBIX JJI TIFOKO3bI, CaXapo3bl U
KpaxMa’lia.

Xoa padorbi:

Omnbit 1. CBOWCTBA IIIOKO3BI.

1.1. OGHapyskeHUe Y TIIOKO3bl CBOWCTB MHOTOATOMHOIO CIIUPTA.

[TomecTuTe B mpoOUpPKyY 4 Karuid pacTBOpa 1IEI0Ur (TUIPOKCUAA HATPHUSA) U 2 KaIUIH
pactBopa cynbdara meau (I1). Berpsaxuure cogepkumoe mpoOUpKU 10 00pa3oBaHUs
ocanka. JloGaBbTe Kario, TJIOKO3bl M THIATENbHO mepememaite. OOparure
BHMMaHHE Ha 00pa3oBaHUE PACTBOPA CHHETO I[BETA, YTO SIBISIETCS XapaKTEPHBIM JIsI
MHOTOAQTOMHBIX CHUPTOB. 3anumute HabmoaeHus. Hamummre ypaBHeHHE peakuuu
rIII0K03bI ¢ TuapokcuaoM Meau (I1). TloanmummuTe Ha3BaHMs BEIIECTB.

1.2. O6Hapy>KE€HHE Y TIIFOKO3bI CBOMCTB aJIbJIETUIOB.

[Tomy4yeHHslii pacTBOp HarpeBaiTe B TMpPoOOUpPKE OO KHUIIGHUS, CIeIs 3a
MOCJIEIOBATEILHBIMU U3MEHEHHUSIMU, TTPOUCXOISIIIUMHE ¢ ocaakoM. OOpa3yromuiics B
KOHIIE pEeaKIMU KpacHbI ocanok umeeT coctaB CuyO. JlaHHas peakuusi XxapakTepHa
JUISL  albJIeTUJ0B. 3aluiliuTe HaOmrojeHus. Hamummre ypaBHEHUE pPEaKIHUU
BoccTaHoByeHus ruapokcuaa meau (II) riroko3oit. [loanuimmTe Ha3BaHUS BEIIECTB.

OmnpiT 2. CBOKCTBA Caxapo3bl.

BHuUMaTeNnbHO paccMOTpUTE KpUCTAUIbl  caxapo3bl. IlomecTuTe HECKOJBKO
KPUCTAJUIOB B MPOOUPKY U 100aBbTE BOJbl. OOpaTuTe BHUMAHUE Ha PAaCTBOPUMOCTD
caxapo3bl. OnuimuTe pU3nyecKre CBOMCTBA Caxapo3bl.

OmneiT 3. CBOMCTBa Kpaxmaia.

3.1. PacTBOpeHMEe Kpaxmasa B BOJIE.

HaceimpTe B mpoOMpKy HEMHOTO Kpaxmana, 100aBbTe€ 2 MJI XOJIOAHOW BOJIBI H
xopouio B30onTaiite. OOparure BHHMMaHHE, YTO Kpaxmal HE pacTBOpSETCS B
X0Jlo1HOM Boze. Hanelite B yuCTyr0 mpoOUpPKY 5 MJI BOJBI M HarpemTe A0 KUIEHUS.
Brneiite B mpoOHpKy C KHUIISATKOM COAEpXKHMOE TMepBoi mnpoOupku. OOpaTute
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BHMUMaHWEe Ha oOpa3oBaHME BS3KOTO pacTBopa — Kiehcrepa. Onummre
PacTBOPHUMOCTH Kpaxmasa B XOJIOAHOM U ropsiueit Bojie.

3.2. KayecTBeHHas peaKkiys Ha KpaxMaJl.

B npobupky ¢ oxiaxJaeHHBIM KjelcTepoM H00aBbTE KAIUIIO CHIIBHO pa30aBiIeHHOMN
HomHoi Bojabl. OOpaTuTe BHUMAHHE Ha M3MEHEHHWE OKPACKH PacTBOpa. YKaKHUTE
XapaKTEepHBIN MPU3HAK KAaUECTBEHHOM peaKIliy Ha Kpaxmall.

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

KonTpoJsbHbIE BOIIPOCHI.

Ocy1iiecTBUTe NpeBpalieHus: (COCTaBbTe ypaBHEHUs cornacHo cxeme). [lonnuimre

Ha3BaHUs BelecTB. GOpMYIIbl BEIIECTB B YPABHEHUSIX MPEICTABUTH B MOJICKYJISIPHOM

U CTPYKTYPHOM BHJIE.
CeH1206 — C.Hs0OH — CH3COOH — CH3COOC,Hs

JIABOPATOPHAS PABOTA Ne20

Ha3Banue padotbl: VccienoBanue cBOMCTB OEIKOB.

IHesu padoTbI
1. V3yuyuTh CBOMCTBA OEIIKOB.

2. BBIACHUTH yCTONYMBOCTH OEITKOB IO OTHOIICHHUIO K HArPEBAaHUIO U BO3JICHCTBHUIO
PEaKTUBOB.
3. TlpoBectu 1IBETHBIE pEAKIIUU HA OCIKHU.

PeaktuBbl: PacTBOp KypuHoro 6einka, cyabdar meau (11), runpokcur HaTpusi, KOHII.
CepHasi KUCJI0Ta U a30THAas KUCIIOTA.

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

Pesyabrarsl:

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

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

3HAHUA: CBOMCTBA U CTPOCHUE OEIIKOB,

YMEHHUS: IPOBOJIUTHh KAUECTBEHHBIC PEAKIIMK HA OCJIKHU.

Xoxa padoTsi:

Omnpit 1. PacTBOpeHue OEIKOB.

[TpurotoBeTe pactBop Oenka. Jyist 3TOTO pazdeiiTte KypuHOE SHUI0 M aKKypaTHO
OT/AeNUTe OCNOK OT JKeNnTkKa. belok moMecTure B XMMHUYECKHM CTakaH, U 3aJieUTe
XOJIOMHOM BOJOW, pa3MEIIMBasi CTEKISIHHOM mNaloykor. OxapakTepusyute BHUA
pacTBopa SMYHOro OesKa.

OmnbIT 2. Jlenatypaiiusi O€JIKOB.

2.1. B npoOupky HajeiTe 2 MJ pacTBopa SIMYHOTO Oeyka M J0OaBbTE HEMHOTO
pactBopa cynbbara meau (I1). OGpaTuTe BHMMaHUE Ha JeHaTypaluio Oenka. B uém
OHAa MPOSIBISETCA? YKaKUTE MPUUUHY JEHATYpAIUU.

2.2. B npoOupky HamelTe 2 MJI pacTBopa SHYHOTO Oelka U 100aBhTE HEMHOTO
cepHOU KHCIOThL. OOpaThTe BHUMaHUE Ha BBIMAJACHHUE OCAIKa. YKKHUTE MPUUUHY
ATOTO SIBJICHUSL.

2.3. B mpoOupky Hanelte 2 Mi pacTBopa siuyHoro Oenka u Harpeiite. OOpaTtute
BHUMaHue Ha cBEpThIBaHME Oenka. Kak Ha3pIBaeTcs 3TOT mporecc?
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Onpit 3. [[BeTHBIE peakInu Ha OCITKH.

3.1. buyperoBas peakuusi.

Haneiite B mpoOupky 2 mi pacTBopa Oenka, Ao0aBbTe 1 M pactBopa cyibdara
meau (1) u 2 mu ruppokcuaa Hatpus, Xopoio B3oonTaiite. OOpaTuTe BHUMaHUE Ha
U3MEHEHHE OKpacKd pacTBopa. YKaKWUTE XapaKTEepHBIM NpHU3HAK OUypeTOBOM
peakuuu. Kakue ¢GyHKIMOHAIbHBIE TPYIIBI MOJIEKYJbl O€lKa UrpalT poyib B
U3MEHEHUH OKpACKU?

3.2. KcaHTONPOTENHOBAS PEAKITUSL.

Hanetite B mpobupky 2 Mi1 pacTBopa Oenka mpuiieiTe 1 M1 KOHIT. a30THOM KHUCIOTHI
u HarpeiTe cMmech. OOpaThuTe BHUMAaHUE HAa U3MEHEHHE OKPACKHU OCajKa. Y KaKHUTE
XapaKTepHBIA MPU3HAK KCAHTOMPOTEMHOBOM peakiunu. Ha xakue (yHKIIMOHAIBHBIC
IPYIIIBI JAHHAS PEAKLUS SABISAETCS KAYECTBEHHOM?

[To xomy pa®oThI 3aMOJHUTE TAOIUIY U CAEIANTE BHIBOIBI.

KoHTposbHBbIE BOIIPOCHI.
1. Kakue cBsi3M y4acTBYIOT B 00pa30BaHUN BTOPUYHOU CTPYKTYpHhI Oenka?
2. Kakwue BemectBa 00pa3yrorcs Mpu TuIposin3e OeiaKoB?
3. Kakue cBsi3u y4acTByIOT B 00pa30BaHUU NEPBUYHON CTPYKTYphI Oenka?
4. Jloxaxkute, 4TO OEJIKU ABISAIOTCS MOJUMEPAMHU.
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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 Trépnas ["a3o000paznas Aspo305 (ITBUTH, TBIMBI), TTOPOIIKH
'K ["a3000paznas Kunkas I"a30BBIC 5MYJIBCUU U [IEHBI
KK Kunkas Kunxas OMysbcun: HePTh, KPeM, MOJIOKO
T/XK TBépnas Kunkas CycnieH3uu ¥ 30J14: Wi, B3BECh, acTa
I'/T ["azoo00pa3nas Teépnas ITopucteie 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
Ilimactmacca Buemnue OTHOIEeHne K HeiictBue
NPU3HAKHA HarpeBaHuIo, pacTBopuTesei
rOPeHMI0
[TonusTunex 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 HeOonpmIUM TUIAMEHEM, |HE pacTBopsercs. B
TeMIeparype o0Opa3yst d4epHBIi IIapuk. BHe |AuXiopaTaHe
TBEpAbIM M XpYNKUWA. |IlamMeHu racHer. Ilpu ropenuum |HaOyxaer.
YYBCTBYETCS OCTPBI 3amax.
[Homuctupon Teepapii, xpynkuii, [Ipu HarpeBanuu pasmsryaercs, B aleToHe
MOYTH MPO3PAYHBIA.  |[JIETKO BBHITATUBAETCS B HUTH. Ha0yxaer.
PactBopsiercs B
OeH30/1€e, KCHIIOJIE,
JIUXJIOpITaHE.
[TomumeTtnnmera- | TBepaplid, [Ipn HarpeBanum pasmsargaercs. B aleToHe
KpwujaT IIPO3payvHbIN. l'oput xenThIM ¢ cMHEW KaitMoli |HaOyxaer.
mIaMeHeM, C  xapakTepHbIM |PactBopsiercs B
MOTPECKUBAHUEM, OeHzone, au- H
pacnpocTpaHsis crneunpuueckuil | TeTpaxiopiITaHe.
3arax CJI0KHBIX d(UPOB.
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Tao6auna 2 PacnozHaBaHue BOJIOKOH

BoJjiokno C:kuranue JeiicrBue HNOs3 JleiicTBHE JleiicTBHE
H2S504 aneTroHa

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

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

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

paJbHBIA  |IIAPUK YEPHOT'O LIBETA, |KPACHBIN LBET.

HIEJIK KOTOPBIA  pacThpaercsa B
MMOPOIIOK.

Bucko3- |['oputr ObicTpo ¢ 3amaxom |PactBopsercs, CuiibHO He

HOE aokeHo Oymaru. OcrtaroTcs |00pa3ysi OeclBETHBIN |HaOyxaer 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
UyBcTBYeTCS ~ HENPUATHBIN |pacTBOP. OecCIBETHBIN
3anax pacTBop.

Ipunoowcenue 3

ILnoTHOCTDL M NMPOUEHTHOE COACPKAHUEC PACTBOPOB XJI0PpHAA HATPUS.

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

MIpU TEMTIEpaType

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