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PEIIEH3USA

Ha METOJIMYECKHE PEKOMEH/IAlUHU 0 BBIMOJHEHUIO TaOOPATOPHBIX paboT Mo
o011e00pa3oBaTeNbHON TUCIUILIMHE «XUMUS» IS CIIEHUATIbHOCTH
TEXHOJOTUYECKOTO MPOQPUIIS
15.02.12 MonTax, TeXHUYECKOE 00CITYKHBAaHUE U PEMOHT ITPOMBIIIJIEHHOTO
00opynoBaHus (110 OTPACIISAM),
pa3paborannbie npenogasareneM ['BIIOY «tOxHo-Y panbCkuii rocy1apCTBEHHBIHI
TexXHU4YeCcKui kosuiex» Kpupomeeson B.B.

Hacrosimye meTonuyeckne pEeKOMEHJALUH COCTaBJIEHbI B COOTBETCTBUHU C
tpedoBanusiMu PI'OC CIIO nmo cneumansHocTH 15.02.12 MoOHTaX, TEXHUYECKOE
oOCITy)KMBaHHUE W PEMOHT MPOMBIIIUICHHOTO O0OpymoBaHus (MO OTpacisiM) U C
ydeToM pabodeit mporpaMMon 0011eo0pa3oBaTeIbHON JUCITUTIITUHBI « XUMUS.

B ocHoBe 0011e00pa3oBaTeabHON TUCHUILINHBI « XUMUS» JIEKUT YCTAaHOBKA Ha
(dbopMupoBaHUEe y 00y4aeMbIX IIEIOCTHOIO IPEACTABICHUS O MUPE U POJIM XUMHUU B
CO3/IaHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI Mupa; (HOpMUpPOBaHHE
HaBBIKOB MCCIIEI0BATENbCKON pabOThl, pa3BUTHE [103HABATEIBHOI'O HHTEPECA.

Hacrosmme meronnueckue pekoMmeHmauuu paccuutanbl Ha 40 yacoB. Mx
COJIEpKaHUE  OIpenessieT  METAanpeIMETHbIC, IPEIMETHbIE W JIMYHOCTHBIC
pe3ynbTaThl, BKIOYAET B ceOsl NepedeHb JIabopaTopHbIX padoT, TpeOOBaHHS K
BBIIIOJIHEHUIO  OTYETOB W  KPHUTEpUU  OLICHMBAHUS, COAep:KaHue  padoT,
PEKOMEHYEMYIO JINTEPaTypy.

[IpencraBieHHbIN IEPEUYECHD BKIIOYAET pa0OThI, MOCBALIEHHBIE OCHOBAM XUMUU
JUCHEPCHBIX CHUCTEM, H3YyYEHHUIO OCHOBHBIX KJIACCOB HEOPraHWYECKUX U
OpraHUYEeCKUX BEIIECTB, BAXKHEHIINX XUMHUYECKUX MPOLECCOB, a TaKKE M3YUEHUIO
TPYII NIPUPOAHBIX U CHHTETUYECKUX MOJTUMEPOB.

[IpencraBienHble 1a0OpaTOPHBIE PAOOTHI SBIISIOTCS OJHOW U3 (GOPM TEKYIIETO
KOHTPOJISI, NO3BOJISIFOT 3aKPENHUTh W IPOBEPUTH OCHOBHBIE MOMEHTBI COACPIKAHUS
oOyuenusi. Crenyer OTMETUTh NPO(ECCHOHANBHYIO HAIpPaBIEHHOCTh pPadoT,
CBSI3aHHYIO C TEXHUUYECKUM MpoduiieM oOydeHHs.

MeTtoauueckie peKoMeHAAIMH 110 BITOJHEHHUIO J1a0OpaTOPHBIX pabOT MOTYT
OBITH PEKOMEHIOBaHbI JIsl U3yUeHUsl 00111e00pa30BaTeIbHON AUCHUIUIMHBI « XUMHSD)
UL CEUUAIbHOCTH TeXHodormdeckoro npoduis 15.02.12 MoHTax, TeXHUYECKOe
00CIy>)KMBaHUE U PEMOHT MPOMBIILIIEHHOTO 000py10BaHus (IO OTPACIISAM).

K.T.H., JOLEHT Kadeapsl «Bomoo TBe1eHHE U BOJIO-
cuabxerne» 10 xHO-Y parbcKoro rocy1apcrBEeHHONQ (/)
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1. HOACHUTEJBHASA 3AIINCKA

Meroanueckiue PEeKOMEHJAllMU IO BBIMOJHEHUIO JIA0OPATOPHBIX paboT Mo
0011e00pa3oBaTeNbHON AUCIUIUIMHE «XUMHUS MpeAHa3HAYEHBI NIl 00y4aronIuXcs
cenpasibHOcTH  15.02.12 MoOHTaX, TEXHMYECKOE OOCIYy)KMBaHHE W PEMOHT
IIPOMBIIIEHHOTO 000pyZ0oBaHusi (IO OTpacisiM) TEXHOJOTMYECKOro MpoQuis,
yudacTBylole B peanuzauuu deaepanbHoro npoekta «IIpodeccnonanurery.

JlabopaTopHbIe 3aHATHUS SABISIOTCS BaXKHBIM 3JIEMEHTOM 001€00pa30BaATEIbHON
TUCITMIUIMHBL. B Tiporiecce BBIMOMHEHUS JTa0OpaTOPHBIX paboT, oOydarommecs
CUCTEMATU3HPYIOT U 3aKPEIUIAIOT MOJTYYEHHbIE TEOPETHUYECKUE 3HAHUSA, Pa3BHBAIOT
WHTEJUICKTyallbHbIE W MPO(deCCHOHANbHBIC YMEHHS, (GOPMHUPYIOT DJIEMEHTHI
KOMIIETEHIINI Oy TyIUX CIIEeNUaIiuCcTOB.

PabGoueit mporpammoii  00111€00pa30BaTENbHON  TUCHUIUIMHBL  « XHUMUSD»
npeaycMoTpeHo BbinosiHeHue 20 imabopaTopHbIX padOT, KOTOpbIE HAaNpaBJICHbl Ha
JOCTHKECHHE CIEAYIOINX LeJei:

— (opmupoBaHue y o0y4Jaronmxcs MPAKTUYECKUX yYMEHUH,
COBEPILIEHCTBOBAHMS YK€ UMEIOIINUXCS 3HAHUM, YMEHUN U HABBIKOB;

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

— ¢opMmupoBaHHE Yy  OOydYarOlIUMXCSl yYMEHUU  MOATBEPKIATh  3HAHUS
XUMUYECKUMU ONBbITAMU, AaHAJIM3UPOBATh, I[I03HABATh MHOT000pa3ue MNPUPOJbI
BEIIIECTB, HAKAIIMBaTh (DaKThl Ji1 CpaBHEHUU, 000OIEHHM, BEIBOJOB, B TOM YHUCIIC
MIPU U3YYCHHUH IPYTUX JUCIHIUINH;

— pa3BuTHE Yy OOydYalolmMXcsi yMeHUuW HaOmoaaTh (AaKThl U SBJICHUS U
OOBSICHAITh UX CYIIHOCTh B CBETE€ U3YUEHUS TEOPUHN U 3aKOHOB;

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

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

— OCO3HAHHE OTBETCTBEHHOCTH OOYYAIOMIMXCS CTPOTO COOJIIONATh MEPHI
Oe3omacHoCcTH npu padboTe B J1abopaTopuM, pallMOHAIIBLHO PacxoJ0BaTh pabouee
BpeMs M XMMHYECKHE PEaKTHBBI B XUMHUYECCKOW abopaTopuu, a TaKKe YMCHHM
OKa3aHWUs MEepPBOU MOMOIILIH;

Boinonnenune m1abopaTopHbIX pabdOT AMCHMIUIMHBL «XUMHUS» O00eCreurBaeT
JOCTH)KEHUE CIEAYIOIINX Pe3yJIbTaTOB 00yUYEHUS:

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



JIP 25 HHutepec k paznuuHbIM chepam HpodheCcCHOHATBLHONU N1eATEIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymeid mnpodeccun H
pealIn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIAHBI;

JIP 26 rOTOBHOCTb M CHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpPa30BaHUIO Ha
MPOTSKEHUN BCEU KU3HMU.

Memanpeomenm X
VHUBEPCANILHBIX YUeOHbIX NOZHABAMENbHBIX 0CUCEULL:

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

MPII 03 onpenensaTe Lenu IeaTeIbHOCTH, 3aaBaTh IapaMeTPhbl U KPUTEPUU UX
JIOCTUKEHUS,

MPII 05 BHOCHTB KOPPEKTHBBI B JEATEIBHOCTbH, OLICHUBATH COOTBETCTBUE
PE3yIbTATOB 1IEJISIM, OLICHUBATH PUCKU MOCJIEACTBUM 1€ TENHHOCTH;

MPII 08 crocoOHOCTh ¥ TOTOBHOCTh K CaMOCTOSITEILHOMY TMOMCKY METOJIOB
pELIECHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS,
MPII 13 ananu3upoBaTh MOJYYEHHBIE B XOJ€ PELICHUS 3aa4d pPE3yJIbTAThI,
KPUTHYECKHU OIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHECHHUE;

MPII 17 yMmeTp NEepeHOCUTh 3HAHHS B ITO3HABATEIBHYI0 M NPAKTUYECKYIO
00J1aCTH KU3HEACATCIILHOCTH;

MPII 19 BwiABUTaTH HOBBIE HJAECH, NPEAJIAraTh OPUTHMHAIBHBIE IMOAXOAbI H
pelIeHus;

VHUBEPCAILHBIX KOMMYHUKAMUBHBIX OellCMBULL.
— MPK 03 Brnagers pa3IuuHBIMU CIIOCOOAMHU OOIICHUS U B3aUMOJICHCTBUS;
— MPK 06 mnoHuMaTh M HCHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOU U

WHJIUBUAYAJTILHOU PabOTHI;

VHUBEPCATILHBIX Pe2YISIMUBHBIX OetiCIBULL.
— MPP 01 camMoCTOATENbHO OCYIIECTBIATh MO3HABATEIBHYIO JIESITEIBHOCTD,

BBISIBIISAITh TIPOOJIEMBI, CTaBUTh M (POPMYJIMpPOBaTH COOCTBEHHBIE 337aud B
00pa30oBaTENbHON ESATEIBHOCTH U )KM3HEHHBIX CUTYyaIUsX;

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

OTBCTCTBCHHOCTD 34 PCIICHHC.

npeomMemHulx:
— IIP6 01 chopmupoBaHHOCTH MPEACTABICHUN: O XUMUYECKON COCTaBISIONMIEH

€CTECTBCHHOHAYYHOM KapTHUHBI MHUpPA, POJM XUMHUW B TMO3HAHWMU SIBJIICHUU
npupoasl, B (OPMHPOBAHWM MBINUICHUS U KYyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHUsT MPAKTHYECKUX
3a/lad ¥ DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
IIPUPOJTHOM Cpelie;

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

OCHOBOIIOJIAral0IIMe MOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas
0o0o0JIouKa aTOMa, HMOH, MOJEKYJA, BaJEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTD,
CTEIIEHb OKHUCJIEHUS, XUMUYECKAsl CBA3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
o0beM, yriaepoAHblid ckener, GyHKUMOHANbHAS TpyMNa, paauKkail, U30Mepus,
TOMOJIOTMYECKUN P, YIVIEBOAOPOABI, KHUCIOPOACOAEPKALIUE COCAUHEHUS,
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OMOJIOTUYECKH aKTHBHBIC BelmiecTBa (yTIEBOBI, KUPHI, OCJIKH), MOHOMED,
NOJIUMEP, CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COCIMHEHUS,
KPUCTAJNIMYECKAsl pelIeTKa, TUIbl XUMHUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIC, IK30-U SHIOTEPMUUYECKHE, PEAKIIMM MOHHOTO OOMEHa),
pacTBOp, JJIEKTPOJIUTHYECKAs HUCCOLMAIUS, OKHCIUTENb, BOCCTAHOBUTEIND,
CKOPOCTbh XMMHYECKOW peakliui, XUMHUYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOT0 CTpoeHHUsi opraHudeckux BemiectB A.M. bytieposa,
TEOpPUSl DJIEKTPOJUTUYECKOW JUCCOLMALMK, nepuoanueckui 3axkoH J[.H.
MenpeneeBa, 3aKOH COXpPaHEHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHMA
SI3BIK XUMUH, (AKTOJOTHICCKHAE CBEICHHSI O CBOWCTBAaX, COCTaBE, MOIYICHHUH
1 0€301aCHOM HCIIOIh30BAHUN BAKHEUIIINX HEOPTAHWYECKUX U OPTaHUYECKHIX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;

[IP6 04 cdopmMupoBaHHOCTHP YMEHHH HWCIIOJNB30BATh HANMEHOBAHUS
XMMHUYECKUX COCAUHECHUN MEXKIYHAPOJHOIO COK3a TEOPETUYECKOW U
NPUKIAJHOM XUMHH M TPUBHAIbHBIE HA3BaHUS BaXHEUIIHUX BEUIECTB,
COCTaBJISITh (DOPMYJIBI HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB, YPABHEHUS
XUMUYECKUX PEAKIUH, OOBICHATh MX CMBICI; TMOJITBEPKAATh XapaKTEpPHBIC
XMMHUYECKUE CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMM SKCIIEPUMEHTAMU W
3alUCAMH YPABHEHUN XUMHUYECKUX PEaKIIHil;

[IP6 05 cdopMHUPOBAHHOCT, YMEHUH YyCTAaHABIMBATH MPUHAIJIECKHOCTh
W3YyYCHHBIX HEOPraHWMYECKMX M OPraHMYECKUX BEIIECTB K ONPEACICHHBIM
KJIacCaM M TPyINIaM COCIUHEHHM, XapaKTepU30BaTh UX COCTaB U BaKHEHUIIUE
CBOWMCTBA; OMpEACNATh BHJbl XMMHYECKHUX CBS3€M (KOBaJICHTHAsl, MOHHAs,
MeTaJJTMYecKasi, BOJOPOJHAs), THUIbl KPUCTAUIMYECKUX PEIICTOK BEIIECTB;
KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIINH;

[IP6 06 BiageHHEe OCHOBHBIMH METOJAMHM HAyYHOTO TO3HAHUS BEILECTB U
XUMUYECKUX  sgBJCHMM  (HaOmroleHwe,  M3MEpeHue,  IKCIEPUMEHT,
MOJIEJIMPOBAHUE;

[TP6 07 chopMHUpOBAaHHOCTH, YMEHUM MPOBOJIUTH PACUETHI MO XUMHUYECKUM
dbopMynaMm ¥ ypaBHEHUSIM XHUMHUYECKHX pEaKIUid C HUCIOJIb30BAHUEM
(Gu3NUEeCKX BEIWYWH, XapaKTePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaJbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; MWCIOJIb30BAaTh CUCTEMHBIC XMUMUYECKHUE 3HAHUS I HPUHATUSA
pELICHUN B KOHKPETHBIX )KM3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIIECTBAMU U
UX IPUMECHEHUEM;

[1P6 08 cdhopmMUpOBAaHHOCTH YMEHHH TJIAHUPOBATH U BBHIMOJIHATh XUMHUYECKUMA
AKCIEPUMEHT (TIpeBpalleHusl OpPraHWYECKUX BEIIECTB IMPU HarpeBaHUH,
MOJYy4YeHUE STWIEHA U M3YYCHHE €ro CBOMCTB, KAUECTBEHHBIE PEAKIMH Ha
anbACTUABI, KpaxMmal, YKCYCHYI KHCIOTYy; JIeHaTypauus OeJIKOB IMpu
HarpeBaHWM, I[BETHHIE peakiuu OEJIKOB, MPOBOJUTH PEAKIIMH HOHHOTO
oOMeHa, OMpeaeNaTh Cpeay BOJIHBIX PAaCTBOPOB, KAYECTBEHHBIC PEAKIIMU Ha
cynb(dar-, kapOOHAT- W XJIOPUA-aHUOHBI, HAa KATHOH aMMOHHUS, peIIaTh
AKCIEpPUMEHTaNIbHbIE 3a7auun no TemMaM "Metamibl" u "Hemeramns") B
COOTBETCTBUM C TPAaBWJIAMH TEXHHKH OE30MaCHOCTH TpU OOpaIlleHUuUu ¢
BEIIECTBAMU U JaOOpaTOPHBIM OOOpPYAOBAHHEM; TPEICTABIATH PE3YIbTAThI
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XUMHUYECKOTO DKCIIEPUMEHTa B (pOpMeE 3amucH YpaBHEHUM COOTBETCTBYIOIINX
peakuuii 1 GopMyIUpOBaTH BHIBO/BI HA OCHOBE 3TUX PE3YJIbTaTOB.
anemenmoe OK u IIK:

— OK 01 Bei6bupats criocoObl pelieHus 3a1a4 npo(eccuoHanbHOM 1eITeTbHOCTH
NPUMEHUTENIBHO K PAa3IMYHBIM KOHTEKCTaM;

— OK 02 Hcnosp30BaTh COBpEMEHHBIE CPEACTBA MOUCKA, AHAIIA3A U
WHTepnpeTanuu nHGopMay 1 HHHOPMAITMOHHBIE TEXHOJIOTHH,
HEO0OXOAMMBIC TSI BBITTIOTHEHUS 3a/1a4 TPOo(heCCHOHATBHOU eATeIbHOCTH,

— OK 04 D¢ddexTtrBHO B3aNMOICHCTBOBATH M pa0OTATh B KOJIJICKTUBE H
KOMaH/IE;

— [IK 1.1 OcymiecTBasTh pabOTHI 11O MOATOTOBKE €AMHUIL 000PY10BaHUS K
MOHTaXY;

— TIK 1.2 IIpoBOANTH MOHTAK MPOMBILIUIEHHOT'O 000PY/I0BaHUS B COOTBETCTBUU
C TEXHUYECKOU TOKYMEHTAIMEH.

Onucanue Kaxjaou mabopaTopHOil pabOThI COJAEPKUT HOMEp, Ha3BaHHE, b
paboThl, TEpeuYeHb pPEAaKTUBOB W O0OpyAoBaHUs, (QopMuUpyeMble B IMpoIlecce
BBITIOJIHEHUSI PaOOThI 3HAHUSI U YMEHUS, OMMCAHKE aJITOPUTMA BBITIOJIHEHUS PabOTHI,
BBIBOJl U KOHTPOJBHBIE BOMPOCHI (C II€JbI0 BBISIBUTH M YCTPAHUTH HEJOUYETHI B
OCBOCHHMH Martepuaia). OT4eT o mpojieiaHHol padoTe BHIMOIHACTCS B TETPAASIX JUIs
1abopaTOpHBIX paboT, KpaTKOEe oNKrcaHue paboThl OPOPMIISIETCS B BUJI€ TAOJIMIIbL:

Anroputm BBIIOJIHEHUS u YpaBHEHUS Ak U BBIBOBI
HaOJI0/ICHUS

Kpurepuu ouenuBanus:

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

— OIl1eHKa «XOpOIIO» BBICTABISIETCS O0ydaromeMycs 3a paboTy, BBHIIIOJIHEHHYIO B
ITOJITHOM 00BEME C HEJI0UCTaMH;

— OrmeHka «yAOBIETBOPUTEIBHO» BBICTABISIETCS OOydJaromemycsi 3a pabory,
BBITIOJIHEHHYIO B HE MOJHOM 00beme (He MeHee 50% mpaBHIIBHO BBIMOTHEHHBIX
3a/laHuii OT o01Iero 00beMa paboThI);

— OIlleHKa «HEYJOBJIIETBOPUTEIHHO» BBICTABISIETCS OOydarleMmycs 3a pabory,
BBITIOJIHEHHYIO B HE MOJHOM oObeMe (MeHee 50% mpaBHIIBHO BBIMOTHEHHBIX
3a1laHuii OT o01Iero oobeMa paboThI).

2. HIEPEYEHbB JABOPATOPHBIX PABOT

No Kou-

N HaumenoBanue 1a00paTopHoii padoThI BO

padoThI

4acoB

1. Crioco0bI pa3esieHus TeTEPOTreHHBIX CUCTEM. 2

2. [TpuroroBneHne TUCHIEPCHBIX CUCTEM U UCCIIEIOBAaHUE UX 9

CBONCTB.
3. [TpuroroBneHmne pacTBopa 3aJaHHON KOHIICHTPAIIHH. 2
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e } Kou-
paGoTEI HaumeHnoBaHue j1abopaTopHOi padoThI BO
JacoB

4. [IpoBeneHue peakiuii HOHHOTO0 OOMEHa. 2

5 HccaemoBanue CBONMCTB KUCIIOT, OCHOBAHUM, COJICH. 2

6. ['mnponuns comeil. 2

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

8. HccrnenoBaHne  OKHUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX  CBOMCTB 9
METAJLIOB, HEMETAJIOB U UX COEIUHEHHIA.

9. UccnenoBanne BIMSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTH 9
XUMHUYECKOUN PEaKIiH.

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

11. HccnenoBaHue CBOMCTB METAJUIOB U UX COSIUHEHUH. 2

12. | Ilony4yenne, coOupaHue U pacro3HaBaHUE Ta30B. 2

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

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

15. [IpoBeneHue peakiuii o 0OHAPYKEHUIO YIiepo/ia U BOJIOPO/ia B 9
OpPraHMYECKUX BEIIECTBAX.

16. Pacno3naBanue miacTmMacc ¥ BOJIOKOH. 2

17. HccnenoBanue CBOMCTB CHUPTOB U aJIbJACTHUJIOB. 2

18. HccnenoBanne cBONCTB KAPOOHOBBIX KMCIIOT U UX COJICH. 2

19. | MccnenoBanue CBOMCTB IITIOKO3BI, CaXapo3bl, Kpaxmala. 2

20. HccnenoBanue cBOWCTB OEIKOB. 2

JIABOPATOPHAS PABOTA Ne 1

Ha3zBanue pa6orbi: CriocoObl pa3eneHus reTepOreHHbIX CUCTEM.
esu padoThi:

1. O3HaKOMHUTHCS ¢ 0OPA3IOM CMECH (COJIb C TIECKOM);

2. Ilpou3BecTn  pa3ieneHHe CMECH, MCHOJB3YS  paslIMYHbIE  CITOCOOBI

(oTcTanBanue, GUIBTPOBAHUE, BHITAPUBAHUE).
Peaktusbl: [loBapeHHas coib, NECOK, BOAA, APEBECHBIE OMUIIKUA, KPACUTENb.
O6opynoBanue: XUMHUYECKHM CTakaH, CTEKJISIHHAs Tajo4ka, (QUIbTpOBaJIbHAsS
Oymara (OymakHbIi (DUIIBTP), BOPOHKA, MITATUB, hapdhopoBas yalika, MarHuT.
Pesyabrarsl:
memanpeomemnuwie. MPIT 02, MPIT 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemmnwie: 11P6 01, T1PG 04, ITP6 07, I1P6 08;
3HAHMSA: CIIOCOOBI pa3/ieNIeHUs CMECEeH;
YMEHMSI: BBITIOJHATH J1a00PaTOPHBIN SKCIIEPUMEHT MO0 Pa3AeICHUIO CMECH.
Xoa padoThI:

Omnbit 1. PacTBOpeHME 3arpsi3HEHHOU coau. OTCTauBaHUE.




Paccmotpute cmech conu ¢ neckom. [lompoOyiiTe oTnenuTs coyib OT necka. B
CTakaH cO cMecblo Hanente mnpuMepHo 20 mi Boabl. Coaep:KMMoe CTakaHa
MEPEMEIIMBANTE CTEKISAHHOM IMaJOYKOW 10 pacTBOpeHUs conu. [laite pacTBopy
orcrositca. OOpaTuTe BHHUMAaHHE Ha OCEJAaHHME YaCTUYEK IMeCKa U YMEHbIICHUE
MYTHOCTH PacTBOpa.

OnbiT 2. PUIbTPOBAHKE.

BbyMaxxubIii GuUIBTp MOMECTUTE B BOPOHKY M CMOUYUTE BOJOM, paclpaBbTe €ro,
9TOOBI OH IUIOTHO MPHUMBIKANT K CTEHKaM BOPOHKHA. BOpOHKY BCTaBUTH B KOJBIIO
mratuBa. KoHen €€ MomKeH KacaTbCsl BHYTPEHHEW CTEHKM CTaKaHa, B KOTOPOM
cobupaercs OT(UIBTPOBAHHBIA pacTBOp. MyTHBIN pacTBOp Hajieite Ha QUIBTP IO
CTEKJISIHHOM masiouke. B ctakaH creder mpo3padyHblii GUIbTparT.

OnpiT 3. JIeCTBHE MATHUTOM.

Ha onwmcrox Oymarum HachlllbT€ HEMHOTO IOPOIIKOOOpa3HOW cepsl U
mopoikooOpasHoro kene3a. Ilepememraiite BemecTBa ImmarenaeM. YTo  BbI
Ha0JroAaeTe Mpy ACHCTBUU MarHUTa Ha MOJTYYEHHYIO CMECh?

[ToxymaitTe, Kak MOKHO pa3JIeNIUTh 3Ty CMECh, €CJIU OTCYTCTBYET MAarHUT.

OnpiT 4. OTCTanBaHUe.

[TomecTute cMech IecKa U IPEBECHBIX OIUJIOK B BOJY, Pa3MEIIANTE CTEKIIHHON
naJIoykou. [l pasnesieHus MOIyYMBIIECHCS CMECH MOJIOXKIUTE HEKOTOPOE BpEMH,
noka 0oJiee TSKETbIE YACTHUIIBI HE OCSIYT Ha JHO, 2 MEHee THKETbIE HE cOOepyTCs Ha
MMOBEPXHOCTHU BOJBL. AKKYPAaTHO CHUMUTE C MOBEPXHOCTH BOJBI BCIUIBIBIINE OMMUIIKH,
a OCTaBIIYIOCS BOJY CJICUTE.

ITo xomy pa®oOTHI 3aMOSHUTE TAOJIUIlY U CAETaliTe BHIBOJIBI.

KoHTpoJsbHBIE BONIPOCHI.

JlaliTe onpeneeHust TOMO- U T€TEPOT€HHBIM CUCTEMAM
[Iepeuncaure MeTOIBI pa3aeiaeHusl TETEPOTEHHBIX CMECEN
Ha3zoBute nmpuMepsl rOMOTEHHBIX CMECEN
[IpuBeauTe npuMepbl TETEPOTEHHBIX CMECEN
[Ipennoxxkure cmocoObl pas3eseHus cMecu a) OCH3WHA U BOJbI, 0) MOBApEHHOU
COJIM ¥ BOZBI

abhwhE

JIABOPATOPHASA PABOTA Ne 2

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

1. IlpurotoBuTh CyCHeH3WI0O KapOOHaTa Kajbllus B BOJAE, U3YYUTh €€

YCTOMYUBOCTH U (ha30BbIN COCTAB;

2. O3HakoMUTBHCS ¢ oOpaslaMu JUCTIEPCHBIX CUCTEM (TIEHBI, IMYIbCHUU, TBEPJIbIC
reTepOTreHHbIE CUCTEMBI), OMPEAETUTH X (Da30BBIA COCTAB.
PeakTuBbi: KapOoHar Kaibmus, Boaa, MbLIO, MOJIOKO, Xjopu xkene3a (III), cruraBsi.
O6opynoBanue: [llTarus, mpobupku, nepKareis.
Pesyabrarsl:
memanpeomemnswie. MPIT 02, MPII 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemmnsie: 11P6 01, ITP6 04, ITP6 07, ITP6 08;
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3HAHUS: TPUMEPHI TUCTIEPCHBIX CUCTEM,;
YMeHMSsI: ONIPEACIISITh AUCTIEPCHYIO (pa3y U AUCTIEPCHOHHYIO Cpey.
Xoxa padoThI:

Omnmit 1. ITosmyyenue cycneH3uH KapOOHAaTa KIS B BOJIE.

B dapdopoBoii cTymke TIHIATEIRHO Pa30TPUTE KYyCOUEK MeJla J0 TOHKOIO
nopoiuika. BHecute B mpoOMpKy HEMHOTO M3MEJIbUCHHOTO IMOPOINKa, HNpuiieTe 4-5
MJI BOJBl M HECKOJBKO pa3 »dHEPrUYHO BCTPSAXHUTE MpoOupKy. OTMeThTE
PaBHOMEPHOE pacIpeeiCHIe TOPOIKa MeJia Mo BceMy 00beMy cpennl. [locTaBpTe
npoOMpKy B IUTaTUB W HaOMIOAATe Yepe3 HECKOJbKO MHUHYT pPacCIOCHHE
ITOJIy4YE€HHOU CYCIICH3UU.

Kakue cucremsl Ha3piBalOT cycrneH3ussMu? UTo sIBIsSIeTCS B JAHHOM CYCIEH3UU
aucrepcHoi (a3oi, TucrepcHoi cpeaon?

OmngpiT 2. O3HaKOMIICHHE ¢ 00pa3aMU IMCIIEPCHBIX CHCTEM.

O3HakoMbTECH C O00pa3laMu JHUCIEPCHBIX CUCTEM: 1OpoOupKa — TICHBI
(BCIICHEHHBII ~ MBUIBHBIM ~ pacTBOp), 2 mpoOMpka — OSMYyJIbCHH  (MOJIOKO),

MeTauInyecKas IIacTUHA — TBEP/Ible TETEPOTCHHbIE CUCTEMBI (CILIaB).

[Tonb3ysice npunoscenuem 1, ompenenure B NaHHBIX JUCHEPCHBIX CHUCTEMax
arperaTHO€ COCTOSIHUE TUCTIEPCHOM (a3bl U TUCTIEPCHOM CPEIbI.

[To xomy paboThI 3aMOJIHUTE TAOIMILY U CACIIANTE BHIBOBI.

OmnbiT 3 [losydyeHue 3075 U €ro Ka4YeCTBEHHAsl XapaKTEPUCTHKA.

[Tonyuurte runpo30ib. s 3Toro B yucTyto koyilOy K 50 M1 BOJbI, HArpETOH 110
kuneHust no6aBbTe 1 Ma HaceimeHHoro pactBopa FeCls. Ilocnennuii pactBop
MPUIMBANTE MO KaIuIsIM U TP MHTEHCUBHOM MEPEMENTUBAHUUN COAEPKUMOTO KOJIOBI.
[Ipu3HakamMu MOJyYeHUsS 30Ji9 SBISAIOTCA HM3MEHEHHE IIBE€Ta pacTBOpa, IOJHOE
MCYE3HOBEHHE OKPACKU HCXOJHBIX BEIIECTB, OMNAJECLUECHIMS WM HEOOJbIIOe
MIOMYTHEHHE.

HccnenyiiTe moy4eHHBINH 30J1b IPH PA3HBIX CIIOCO0aX PACCMOTPEHUS:

- B IPOXO/IAILIEM CBETE, T. €. B HAINPABIICHUU HAa UCTOYHUK CBETa, HAI[pUMEp Ha
OKHO; - B PacCesHHOM CBETe, T. €. P OOKOBOM OCBEIICHHUH, MEPIEHIUKYISIPHOM
HaIMpaBJICHUIO paccMoTpeHust 3oiia. OTMmeTbTe, HAOMIOMAIOTCS JIM  SBJICHUS
OMAJICCLICHIIUU, SIBJISICTCS JIM 30Jb MPO3PAvYHbIM, CITA0OMYTHBIM WM MYTHBIM,
MMEIOTCS JIM B3BEIICHHBIE YAaCTUIBI B O0BEME 30Ji1 WJIA TPOU30IUIa UX
ceAUMEHTAIMs. YKaXHUTe IBET 30J5, 0OpaTuTe BHUMAaHWE HA WHTEHCHUBHOCTH
OKpacKH ¥ U3MEHEHUS B I[BETE MPU PA3HBIX CIIOCOOAX PACCMOTPEHUSI.

KoHTposbHBIE BONIPOCHI.

1. llpuBeaute Tpu TpuUMEpa AUCHEPCHBIX CHUCTeM (HE PACCMOTPEHHBIX B
J1a0opaTopHOM paboTe) ¢ yKa3aHUEM arperarHoro COCTOSIHUS AUCTIEpCHOM a3kl U
IUCIIEPCHOM CpPElbl.

[Touemy 30116 MOKHO Ha3BaTh JUCTIEPCHON CUCTEMOM?

UeM 3011 OTIAMYAETCA OT Teds?

4. KakuMu METOJaMU MOIYYaloT TUCIEPCHBIE CUCTEMBI?

w N

JIABOPATOPHAS PABOTA Ne 3
HaszBanue pabdorsi: [Ipurorosnenue pactBopa 3aIaHHON KOHIIEHTPAIUHU.
eau padoThi:



1. Hayuutbcst coCcTaBIsITh paCTBOPHI JTH000W KOHLIEHTPALIUH;

2. HayuuTbcs pemaTh 3aJja4M M0 HaXO0XKIEHUIO0 MacCOBOM J10JTM, MAacChl

pacTBOpa, paCTBOPUTEINS U BEILIECTBA.
PeaxTuBbi: CaxapHblii IE€COK, BOJIA.
Oo6opynoBanue: Becbl, pa3HOBECHI, CTEKIITHHBIN IIMIIMH]IP, KOJ0a.
Pe3syabTarnl:
memanpeomemnwie. MPIT 02, MPIT 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemnuie: 11P6 01, I1P6 04, ITP6 07, TTPG 08;
3HAHMSA: CIOCOOBI BRIPAKEHHUS COCTaBa pacTBOPA,
YMEHHUSI: pEIIaThb pAaCUETHhIE 33Ja4yd Ha ONPEAECICHWE MACCOBOM  JOJIH
PacCTBOPEHHOTO BEILIECTBA.
Xoxa pa0oThI:

OIIBIT 1: IIpuroToBieHUE pacTBOpa caxapa MO MCXOJHBIM MAacce BEIIECTBA U
00BEMY PaCTBOPUTEIIS.

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

YaitHyto JI0XKY caxapHOTro rnecka (WM JiBa KyCO4Ka) B3BEChTE Ha JIa0OPaTOPHBIX
BECax, 3aT€M IMOMECTUTE €ro B KOJOOYKY C BOJIOM M NEpeMelIMBaiTe CTEKISHHOM
MMAJIOYKOM J10 MOJIHOTO PaCTBOPEHUS.

Tenepp mpucrymnaiite K pacd€éTHOM 4YacTH. BHadane paccyuTalTe MacCOBYIO
JOJII0 caxapa B pacTBope. HeoOXxoauMblil JaHHBIE Y BaCc €CTh: Macca caxapa, 00bEM
BOJIbl, IJIOTHOCTh BOJBI IPUMUTE paBHOM 1 r/mi1.

®(cax.) = m(cax.)\m(p-pa)

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

m(BO}:[LI):V(BOL[LI) " P(zomsr)

Bpl Tak ke CMOXKETe paccuuTaTh, CKOJIBKO MOJIEKYJ caxapa COICPKUTCS B
MOJYYE€HHOM PACTBOPE, UCTIOJIb3YSI U3BECTHBIA BAM COOTHOILICHUS:

N(MOH. cax.) — Na- N(cax.)

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

[Tockonbky caxap coctouT Ha 99,9% wu3 caxapospl, uUMeOMUNA (HopmMyTy
C12H22011 , TO BBI JIETKO paccuMTaeTe MOJISIPHYIO MacCy caxapa M 3aTeM Hahaére
YHCJIO MOJIEKYJI caxapa B MOJy4eHHOM BaMU pacTBOPE.

OIIBIT 2: IIpuroToBiaSHNE pacTBOPA COJU 3aJaHHOM KOHIICHTPAIIHH.

[TpurotoBrTe 15%-HBII pacTBOP MOBAPEHHOU COJIU.

Jlist 5TOTO CHadanma BBIOGPUTE MPOM3BOJIBLHO MAacCy pacTBOpa, paccUUTaiTe
MAaccCy BEIIECTBA, 3Hasg MACCOBYIO JOJIIO, 3aT€M BBICUMTAWTE MACCY PaCTBOPUTENS U
TOTOBBTE PacTBOP.

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

KonTposabHbIE BOIIPOCHI.
1. Pemmts 3aa4y Ha onpeAcIeHUE MaCCOBOM JI0JIM PACTBOPEHHOIO BEIIECTBA
(KapTOUKy C 3aJlaHUEM TIOJIYYUTh Yy TIPENOIaBaTes).

JIABOPATOPHAS PABOTA Ne 4
Ha3zBanue npakTtuyeckoii padorsl: [IpoBeaenue peakiuiit HOHHOTO 0OMEHA
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ean padoThi:

1. Onpenenuth yciaoBUs MPOTEKAHUS PEAKIIMI HOHHOTO OOMEHa 710 KOHIIa;

2. BBINOMHUTD peakliui HOHHOTO OOMEHa.

3. Hanmcath MoJnekyasipHble U HIOHHBIE YPABHEHUS BBITTOJIHEHHBIX PEAKIIHM.
PeakTuBbl: pactBophl: xyopuna sxene3a (III), xapObonar Harpus, cyabdar menw,
xJiopua 0apusi, cepHast KUCI0Ta, TUIPOKCH HATpusl, heHOoNI(PTalIenHOBBIN.
Oo6opynoBanue: [llTarus, npodbupku, nepxareis.

PesyabTarsl:
memanpeomemnwie: MPII 02, MPIT 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemnuwie: 11P6 01, I1P6 04, ITP6 07, TTPG 08;
3HAHNS:
— OCHOBHBI€ MOJIOKEHUS] TEOPUH IJICKTPOJIUTUUECKON NUCCOIUAIINN;
— yCIIOBUS MPOTEKAHUS PEAKIMI HOHHOTO 0OMEHA /10 KOHIIA,
YMEHHS: COCTaBJISATh YpPaBHEHHUS pPEAKIUA HOHHOTO OOMEHa B MOJEKYJISPHOU U
HOHHOM (opme.
Xoa padoThi:

OnpiT 1. Peakiuu, npoTekaroiiye ¢ 00pa3oBaHUEM OCaIKa.

K 1-2 mn pactBopa xnopuaa Oapust go0aButTh 1-2 MJI pacTBopa CEpHOM
kucyoThl. [Iponabmronaiite BeinagaeHue 0€I0ro rycToro 0cajaka.

K 1-2 mu pactBopa xnopuna xenesa (1) no6aButs o karwisim 1-2 M pactBopa
ruapokcuaa Hatpusa. Kak usmensiercst uset pactBopa? IIponabimronaiite BbllajieHHe
Oyporo XJonbeBUIHOTO OCAJIKA.

K 1-2 mn pactBopa cynbdara menu (II) no6aButh no xarmism 1-2 M pactBopa
ruapokcuaa Hatpusa. Kak usmensiercst et pactBopa? Ilponabimtonaiite BbllaieHue
CHUHEr0 aMOp(HOTO OCajKa.

Hanummre ypaBHEHHs! BBINIOJHEHHBIX pPEAKIUMKA B MOJIEKYJSIPHOM U HOHHOMU
dhopme.

OnpiT 2. Peakiyu, MPOTEKAOIIKE C BhICIIEHUEM ra3000pa3HOro BEIIecTBa.

K 1-2 M pacTBopa xapboHata HaTpusi 100aBUTH MO KaruisiM 1-2 Mi1 pacTBopa
cepHo kucioTel. HabmogaeTcst nu OypHoe BblaeneHue raza? M3meHsieTcss U 1BeT
pactBopa? Hamwuiunte ypaBHEHHE aHHOW PEAKIMU B MOJIEKYJSIPHOM W HOHHOMN
dhopme.

OnpiT 3. Peakiyu, NpoTeKaronmye ¢ 00pa3oBaHUEM BOJIbI.

K 1-2 mi pacTBOpa ruapokcua HaTpust 100aBUTh 1-2 Karm HHAUKATOPA, 3aTEM
100aBUTh 3-4 KarM pacTBOpa CEpHOM KUCIOTH. Kak u3MeHsieTcsl oKkpacka pacTBopa
nocie A00aBleHUs MHAMKATOpa; Tociie jAoOaBieHus KucioThl? Hanummre
ypaBHEHUE JAHHOW peaklMM B MOJIEKYJISIPHOM U MOHHOHU (hopme.

[To xoxy paboThI 3aMOJIHUTE TAOIMILY U CACIIANTE BHIBOBI.

KoHTpoJibHBIE BONIPOCHI.
Ocy1iecTBUTE LIENOYKY MPEBPAICHUN:
1 Bapuant MQSO,— Mg(OH), — MgCl;
2 Bapuantr CaCO; — CaCl, — AgCl
3 Bapuant NaOH — Na,SO, — BaSO,
4 sapuantr CuSO, — Cu(OH); — Cu(Cl,
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JIABOPATOPHAS PABOTA Ne5
Ha3Banmue padotbi: VcciieioBaHue CBOMCTB KUCJIOT, OCHOBAaHMI, COJICH.
esu padoThi:

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

OCHOBaHU;

2. Harucarb MONEKyIsIpHbIE U MOHHBIE YPABHEHUS BHITIOJTHEHHBIX PEAKIIUM.
PeaktuBbl: CepHasi KHCIIOTa, COJITHAS KUCIIOTA, THIPOKCU HATPHs, BOJa, KapOOHAT
HaTpus, cyiabdpaTt meau (II), xaopua O6apusi, XJIOpHUI HATPUS, UHIUKATOPHI, KeJle3Has
IJTACTUHKA, OKCHUJI MEJU.

Oo6opynoBanue: Illtatu, npoOUpKH, AepKaTEIb, TOPEIKA, CYyXO€ roprouee, CIIUYKH,
CTEKJISIHHAS MMAJIOYKA.

PesyabTarsl:

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

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

3HAHUSA: CBOMCTBA KUCJIOT, OCHOBAHUH, COJIEH;

YMEHHSI: BBINOJHATh XUMHYECKAW DHKCIEPUMEHT 10 pPACHO3HABAHUIO KHCIOT,
OCHOBAHUM, COJIEH.

Xox padoThi:

OneIT 1. DKCIIEpUMEHTATBHOE ONPEACIICHNE BEIAHHOTO BENIECTBA.

1 BapuanT B Tpex mpoHyMepOBaHHBIX MPOOUPKAX HAXOAMUTCS CEepHasi KUCIIOTA,
BOJIa U KapOoHaT HaTpus. [Ipu momoiy UHIAUKATOpa METUIIOPAHKEBOTO U PEaKkTUBA
OTPENICNIUTE, B KAKOW M3 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 mpoHyMepoBaHHBIX MPOOMPKAX HAXOAMTCS XJOpUJ 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.
HanumuTe ypaBHeHHs peakiiuii 0OMeHa B MOJIEKYJISIPHOM U MOHHOM BH/JIE

OnbIT 2. OCyllecTBICHUE LIEIOYKH MPEBPAIICHUN:

FeClz

1 Bapuant Fe — FeSO4— Fe(OH), <

FeO

Hanumure ypaBHeHUs: peakiuii oOMeHa B MOJIEKYJIIPHOM U MOHHOM Buje. s
peaKIuy 3aMelIeHUs COCTaBUTh AJICKTPOHHBIN OaaHc.

2 sapuant CuO — CuSO4 — Cu(OH), — CuCl,; — Cu.

Hanummre ypaBHeHUs peakiuii o0OMeHa B MOJICKYJIIPHOM U HOHHOM BHJIE.

[To xomy paboTHI 3aMOTHUATE TAOJIUITY U CIETTAWTE BBIBOIBI.

KoHTpo/bHbIEC BONIPOCHI.

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

2. IlpuBenuTe mpumep MeTasia, KOTOPBI HE BBHITECHSAET BOAOPOA U3 pa30aBICHHON
COJITHOM KHCIIOTBI? A Kakoil BbITeCcHAET? (OTBET MNOATBEPAUTE YpaBHEHHEM
peaKkuu.
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3. B pesymbrare B3auMONEWUCTBHUS KAKUX COCAUHEHUH MOXHO TOJYYHTHh COJIb?
[TpuBeaute 3 ypaBHEHUS peaKIuu.

JIABOPATOPHAS PABOTA Ne6
Ha3Banune npakTudeckoi padorsi: [ naponus cosneil.
esu padoThi:

1. UcneiTare AeiicTBUE pacTBOPOB COJIEH HA MHUKATOD;

2. Hamucatb ypaBHEHUS peakinii THAPOIU3a B MOJIEKYISIPHOM 1 HIOHHOM BUJIE.
PeakTuBbl: pacTBOpbl comneil cynbdara >xeneza (II), kapOonara Hatpus, cyibdara
MEJH, XJIOPU HATPUs, XJIOPUAA AIFOMUHMSI, YHUBEPCAIbHbBINA UHIUKATOP.
Oo6opynoBanue: XUMUYECKUI CTaKaH, CTEKJISIHHAS MAJI0YKa.

PesyabTarsl:

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

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

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

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

Xoxa pa0oThI:

OmneiT 1. McnpiTanue pacTBOPOB COJIEW HHAMKATOPOM.

HcnblTaliTe AEMCTBHE pPACTBOPOB pA3IMYHBIX COJEHM HaA JIAKMYC, HaHecd
CTEKJISIHHOM TMaJIOYKOM KaIlUIl0 pPAacTBOpa KaXXIOW COJIM Ha KPacHyl) M CHHIOIO
JAKMYCOBbIE OyMa)KKH. 3alI0JIHUTE Ta0JIUILY.

®opmyna Cpena pactBopa KakuMu oOCHOBaHMSMH U  KHCIOTaMHU
COJH (cunmpHBIMM WK cllabbIMU) 00pa3zoBaHa
COJIb

HEWUTpaJIbHAsL | KHCIAst IIEJIOYHAS

Hanummre ypaBHEHMs peakuuil THAPOJIHM3a COJIEW, pACTBOPBI KOTOPBIX HUMEIOT
KUCIIYIO MW IIEJIOYHYIO PEAKIMIO. Y PABHEHHS PEaKUUI 3alUIIATE B MOJEKYISIPHON
U HOHHOW ¢opmax. [lonb3ysch COKpanleHHbIM HOHHBIM YpPABHEHUEM, YKAXHUTE,
KaKHe MOHBI BIIMSIOT HA N3MEHEHHE OKPAaCKH MHANKATOPA.

Omnbit 2. UccnenoBanue GpakTopoB, BAUSIONIMX HA CTENEHb FUIPOJIN3a CoJiel

2.1. UccnenoBanue BIMSHUS TEMIEPATYPHI

[Tomecture B mpoOUpKYy HEOOJNBIIOE KOJIUYECTBO KPUCTAJUIMUECKOIO alerara
HaTpUsl ¥ pacTBOpPUTE €ro B 1-2 M AMCTWIIIMPOBAHHOW BoAabl. K momxydeHHOMY
pacTBOpy [N100aBbTE HECKOJIBKO Kamellb pactBopa ¢eHondranenna. OTMEThTe
WHTEHCHUBHOCTh OKpackW HWHAMKaTopa. Harpeiite mpoOupky Ha BOJsSHON OaHe Win
HaJl TUIaMEHEM CIHUPTOBKU. Kak M3MEHSETCs] MHTEHCUBHOCTH OKpacku? Oxjagure
pacTBOp, MOTPY3UB MPOOMPKY B CTakaH C XOJIOAHOW Bojaou. M3meHunace num
MHTEHCUBHOCTh OKpacku pactBopa? Kakum oOpazom? Ha ocHOBaHUM pe3ynbTaTOB
DKCIEPUMEHTA CAENANTE BBIBOJ O TOM, SK30TEPMUUYECKUM WM SHIAOTEPMUYECKHM
MTPOLIECCOM SIBJISIETCS TUAPOIIU3.
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2.2. ViccnenoBanue BIUSHUS pa30aBlIeHUs PacTBOPa

Brecure B mpoOupky 2-3 Kamiu KOHIICHTPUPOBAHHOTO pacTBOpa HHUTpaTa
BucmyTta (III) m mobGaBbre 1-2 karum pactBopa jakmyca. O MPOTEKaHWHM KaKOTO
mporiecca CBHJCTENBCTBYET H3MEHEHHE OKpacku wuHaukaropa? IlocrerneHnHo
pa30aBisiiTe pacTBOp AMCTUIUIMPOBAHHON BOJOW /10 €ro MOMYTHEHHS, KOTOPOE
OOBSICHSICTCSl yCWJIEHHEM THapoiu3a. Ha ocHOBaHMM pe3yabTaTOB JKCIEPUMEHTA
cleNaiiTe BBHIBOJ O TOM, KakKuM 00pa3oM pa30aBJiCHHE pacTBOpa COJHM BIUSET Ha
MPOIECC TUAPOIU3a?

OmnbiT 3. HeoOpaTuMblid THAPOIIU3

B nBe mpoOupku BHecuTe MO S5 Kamenb pacTBopa cyib(dara allOMHHHUS U B
KOKIYI0 MpoOMpKY MA00aBisgiiTe MO KamisiM pacTBOp KapOoHaTa HaTpus 0
BbIMa/ieHus ocanka. Uto mpencrasisieT coboit oOpa3oBaBimiics ocanok? Kakoil ras
IIPU 3TOM BbLAEIIAETCA?

JIOKaXnTe, YTO BBINMABIINN OCAJO0K HE SIBIIACTCS KapOoHaTOM amoMuHHA. J[7s
3TOro J00aBIAHTE MO KalULIM B TIEPBYIO TPOOHMPKY COJSHYIO KHCIOTY O
pacTBOpeHHs ocajka. Belaensercs U MpH 3TOM YIJIEKUCHBIN Ta3, u nodemy? Bo
BTOPYIO TPOOUPKY J00aBbTE pacTBOp THApPOKcHAa Harpus. [Ipowcxomut mm
pacTBOpPEHHE OCajiKa, U TouemMy?

[To xomy pabOTHI 3aMOTHATE TAOIUITY U CACTANTE BHIBOIBI.
KoHTpoJsibHBIE BOIIPOCHI.
Kakwue u3 coneii mogsepratorcs ruapoiusy: MgCl,, CaCl,, Pb(NO3),, KNO3, CaS?
2. Yxazaxute xapakrep cpeabl pactBopoB coieii: KCN, KCI, K,SiO;, KJ, NaBr,
ZnC|2, NaZS, KC|O3, CU(N03)2
3. Ykaxwure dopmynbl 2-3 coliield, oOpa30BaHHOW CHJIBLHOW KHCIOTOW M CIa0BIM
OCHOBaHUEM
4. Vxaxute (opmynsl 2-3 coneit, oOpa30BaHHON Cla0OW KHCIOTOW M CHIBHBIM
OCHOBaHHEM
5. Kakasi w3 HIKENepeyncIeHHBIX COJIEH B BOJHOM pPAacTBOpE MaéT MaMHOBYIO
okpacky (eHondranenHa: a) HUTPUT HaTpus; 0) cynbPUT MarHus; B) HUTpAT
KaJdbIMs; T) XJIOpHI Kamus. Hanummre ypaBHEHHsS peakiuid TUAPOIU3a B
MOJICKYJIIPHOM ¥ HOHHOM opMax.

=

JIABOPATOPHAS PABOTA Ne/
Ha3Banue pa0orbi: PerieHune SKCIEpPUMEHTANIBHBIX 3a/1ad Ha MACHTU(DUKAIUIO
HEOPTaHUYECKUX COCTUHEHUM.
esu padoThi:

1. Pacrio3HaTh C TOMOIIBID  KAa4eCTBEHHBIX  PEAKIUi  MPEAJIOKCHHBIC

HEOPraHUYECKUE BEIICCTBA;

2. Hamucarh MOJIEKyIsIpHBIE M HOHHBIC YPAaBHEHUS BBITTOJTHEHHBIX PEaKIUH.
PeakTuBbl: pactBophl: xjopup skenesa (III), pomanuma kamms, HUTpara cepeodpa,
XJIOpHUIa HATpHs, KapOoHaTa HATPHs, Cylb(ara HaTPHs, COIMTHOU KUCIOTHI, XJIOPHIa
Oapwus.

O6opynoBanue: [lItaTus, mpoOupku, nepkarens, acOECTOBas CETKA, CyX0e Troprouee,
CIIUYKH.
Pesyabrarsl:

14



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

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

3HAHMSA: KQUeCTBCHHbIC PEaKIIUd Ha OCHOBHbIE KATUOHBI U aHUOHBI;

YMEHHSAA: BBINOJHATh XUMHUYECKHM JKCIEPUMEHT [0 PACMO3HABAHUIO KHCIIOT,
OCHOBaHUM, COJICH.

Xoa padoThi:

OmngiT 1. OnpeneneHne Ka4eCTBEHHOIO COCTaBa HEOPraHUYECKUX BEUIECTB.

Jlan pacTBOp, cocTosIMA W3 Xjopuaa Kamus W cyiabdara xemeza (l11).
[TponenaiiTe ONBITHI, IIPU TOMOIIX KOTOPBIX MOYKHO OIPEACITUTh XJIOpUI-uoHbI Cl™ 1
nonbl Fe3*. J{11s BBIMONHEHNS TAaHHOTO OIBITAa COAEPKMMOE MPOOUPKH Pa3ienuTe Ha
nBe nmpoOsl. Jlns onpeneneHus KaTHOHOB kejesa Fe*® mpuneiite B oany mpoGupky
pomanun kamus KSCN. Uto nabmomaere?

st onpenenenus anuoHoB xsopa Cl mpuseiite B Ipyryr NpoOUpPKY HUTPAT
cepebpa AgNOsz. Uto HaOmomaere? Hanummre ypaBHEHHS COOTBETCTBYIOLIMX
peaKkiuii B MOJIEKYJISIPHOM, TIOJITHOM U COKPAIllEHHOM MOHHOM BHJIE.

OnbIT 2. DKCHEPUMEHTAILHOE ONPE/ICICHUE BhIIAHHBIX BEIIECTB.

C moMoIIpI0 Ka4eCTBEHHBIX PEaKIMil ONpeenuTe, B KaKOi M3 BBIJIAHHBIX BaM
MPOOUPOK HAXOASATCS PACTBOPHI XJIOpHUJIA HATPHs, XJIOpHAA aMMOHUsA, CyJb(dara
HaTpus. J{Jist 7TOro coaepKUMOe KaKI0i MPOHYMEPOBAHHON MTPOOUPKH pa3/IeTUTh Ha
Tpu 1OpoObl. g omnpeneneHuss XJIOpHIa aMMOHHUS HEOOXOAMMO IPOBECTH
KaueCTBEHHYIO PpEaKIMI0 Ha HOH aMMOHHS: B TPU MpOOBl NPUIUTH PaCTBOP
TUAPOKCUJA HATpHsl, HarpeTb B IUIAMEHU cOUpTOBKU. Yto Habmromaere? Jlms
onpeneneHus cyibdara HaTpUsi HEOOXOIUMO MPOBECTH KAUYECTBEHHYIO PEAKIUIO HA
cyib(dar-uoH: B JBE€ OCTaBLUIMECS MPOOBI MPUIUTH pacTBOp XJopuiaa Oapus. YUto
HaOmogaeTe?

JIJisi OATBEPKICHUSI, YTO B TPEThe MPOOUPKE HAXOAMUTCS XJIOPUJ HATpus,
MPOBEINTE KAYECTBEHHYIO PEAKIIMI0O Ha XJIOPUI-UOH — J00aBHTE PAcCTBOpP HUTpaTa
cepebpa. Uro nHabmomaere? 3amuImuTe ypaBHEHUS COOTBETCTBYIONIUX PEaKIUN B
MOJIEKYJIIPHOM, TIOJTHOM M COKpAIIEHHOM HOHHOM BUJIE.

[To xomy paboThI 3aMOJIHUTE TAOIHILY U CACIIANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.

[Ipennoxkute cnocoOsl monydeHus: a) ruapokcuaa sxenesa (II1); 6) ruapoxcuaa
MarHusi; B) MEIM M3 CJIEAYIOLIMX BEIECTB: Kpucrtamuioruapar cynbdpar meau(ll),
KapOOHAT MarHus, TUAPOKCU] HaTpus, >KeNe30, COJsHas KHCIIOTa, XJIOPHU]
xenesa(Ill).

CocraBbTe ypaBHEHUS TPEAJIOKCHHBIX PEAKIIMA B MOJEKYISIPHOM, IMOJHOM H
COKpAIllEeHHOM MOHHOM BHJIE.

JIABOPATOPHAS PABOTA Ne8
Ha3zanme paGorbl: lccienoBaHWe OKHUCIMTEILHO-BOCCTAHOBUTENIBHBIX CBOMCTB
METAJUIOB, HEMETAJJIOB M UX COCIMHECHUH.
eau padoThi:
1. V3y4nTh BOCCTAHOBUTEIBHBIE CBOMCTBA IIMHKA;
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2. V3y4nTh OKHCIUTEIBHBIC CBOMCTBA MEPMaHTaHATa KAJIUS B PA3JIMYHBIX

cpenax;

3. Hanmcath ypaBHEHHUsI BHINIOJTHEHHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX

peakiuii 1 pa3odpaTh UX METOAOM AIEKTPOHHOTO OaaHca.

PeakTuBbl: [{uHK, consiHas KUCIIOTa, IEPMAaHTaHaT Kalus, CepHasi KUCIIO0Ta, CylTbQUT
KaJlvisl, THIPOKCU HaTpHsl, BOJIA.

Oo6opynoBanue: [llTarus, npodbupku, nepxkareis.

PesyabTarsl:

Dopmupyemovie I1emMeHmbl IIK (npogpeccuonanvHo-opuenHmuposannoe
cooepicanue):

I1K 1.1. OcymecTBasiTh pabOTHI 1O TOATOTOBKE €IUHUIT 000PYIOBAHUS K MOHTAXY;
[IK 1.2 IlpoBomuTh MOHTaXX HPOMBIILIEHHOTO OOOPYIOBaHUS B COOTBETCTBUHU C
TEXHUYECKOW IOKYMEHTALIUEN METAIPEIMETHBIE:

MPII 17, MPP 01, MPK 03, MPK 06;

npeomemmnuwie: 11P6 02, ITP6 05, ITP6 06, ITP6 08;

3HAHUSA: [IOHATUS OKUCIIUTEID, BOCCTAHOBUTEND, OKUCIIEHHUE, BOCCTAHOBJICHHUE;
YMEHHUSI: COCTAaBJIATh YPAaBHEHUS OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUNA U
paz0upaTh UX METOJOM SJIECKTPOHHOTrO OajaHca.

Xoa padoThi:

OmnbiT 1. BoccTaHOBUTENIbHBIE CBOMCTBA IMHKA.

OnycTuTh B MPOOUPKY KYCOUEK IIMHKA U I00ABUTH PACTBOP COJISTHOM KHUCIIOTHI.
OOpaTuTh BHHMaHHE Ha BbIJEJCHUE raza (BOJAOpPOJA). 3aNUIIUTE HAOIIOJCHMUS.
Hanummre ypaBHEHHE JaHHOW OKHUCIMTEIbHO-BOCCTAHOBUTEIBHOW PEaKIIUH,
HCIIOJIB3YS METOJI SJIEKTPOHHOIO OasaHca.

OmnbiT 2. OKUCIUTENBHBIC CBONCTBA IEPMAHTAHATA KAJIMS B PA3JIMYHBIX CPEIax.

Hamute B mnpoOupky 1-2mMa pacTBOpa niepMaHraHata Kajusi, HEMHOTO
pa30aBIIEHHOMN CEPHOU KUCIIOTHI M PacTBOp cysibduta kanus. OOpaTUTh BHUMAaHUE Ha
HMCUE3HOBEHHUE SPKOM PO30BOM OKpacku. 3amuimiure HaOmrogaeHus. Hamummre
YPAaBHEHHE JTAHHOM OKHCIIMTEIbHO-BOCCTAHOBUTEIBHOW PEAKLWH, UCHOJIb3YS METOJ
AJICKTPOHHOTO OajaHca.

Hanute B mpobupky 1-2M11 pacTBOpa mepmaHTaHata Kajius, 100aBUTh K HEMY
TaKo€ K€ KOJMYECTBO KPEIMKOro pacTBOpa IEJI0UH, 3aTeM PacTBOP CyIb(pUTa KaTHs.
OOpatuth BHUMaHUWE Ha O0Opa3OBaHHE 3E€JIEHOr0 pPacTBOpa MapraHIEBOKHCIIOTO
Kanud. 3anumure HaOmoneHus. Hanmummre ypaBHEHUWE NaHHOM OKHUCIHUTEIBHO-
BOCCTAHOBUTEILHON PEaKIIMK, UCII0JIb3Ysl METOJ JJICKTPOHHOTO OayiaHca.

Hanute B mpoOupky 1-2mi pacTBopa nepMaHraHaTta Kajius, pa30aBUTh €ro
BOJIOM U NPWINTh pacTBOp cyibduta Kanus. OOpaTuTh BHUMaHUE Ha BBINAJICHUE
Oyporo ocajka IMOKCHa MapraHiia. 3anuinTe HaOaoaeHus. Hanmummre ypaBHeHNe
JAHHOM  OKHUCIIMTEIIbHO-BOCCTAHOBUTEIBHOM  PEAKIMHU,  HMCHOJIb3YS  METO]
AJICKTPOHHOTO OajaHca.

[IpodeccnonaibHO-OPUEHTUPOBAHHOE 3a/IaHHE.

OKUCIUTETLHO-BOCCTAHOBUTENBHBIN MPOIECC, MPOTEKAIIIHNI Ha 3JIEKTpoAax
MIPU MPOXOXKAECHUM JICKTPUUECKOrO0 TOKA Yepe3 pacTBOP MJIM PACIUIAB AJIEKTPOJIUTA,
HA3bIBAECTCSA 271€KMPOJIUIOM.
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DNEKTPOJIN3 IIUPOKO HCIONB3YeTCsl B CTPOUTENbHOM wuHAycTpuu. OH
NpUMEHSETCS JUIs  OOpa3oBaHWs  3alIMTHBIX IUIGHOK Ha  METaJUTHYECKHX
MIOBEPXHOCTSAX apMaTypbl, B TOM 4YHCJIe, OT KOppo3uu. HaHeceHrWe MOKpHITHS Ha
METATMYECKOE WM HEMETATMYECKOe H3JIEIHNe JJICKTPOJUTHUCCKUM OCaXJICHUEM
MeTalljla Ha3bIBaeTCs TaIbBAHOCTETHUCH .

1.3anumure CXEMBbI OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX TPOIIECCOB,
NPOTEKAIONUX Ha aHOJe W KaTojAe MPU a) XPOMHUPOBAHWUHU; 0) MEIUPOBAHUU; B)
HUKEJINPOBAHUH.

2. 3anuiuuTe ypaBHEHUE PEaKIMM OKUCIICHUS *kKelle3a B aTMochepe KUCIopoa,
UCIIOJIB3YST METO/] DJIEKTPOHHOTO OaaHca.

[To xomy pabOTHI 3aMOJIHUTE TAOIHITY U CACIIAUTE BHIBOIBI.

KoHTposibHbIE BONIPOCHI.
1. I3  ypaBHEHWI, TPEICTABICHHBIX  HIKE, BBIOEPUTE  OKUCIUTEIHHO-
BOCCTAHOBUTEJIBLHOE, 3AUIIUTE IS HETO 3JICKTPOHHBIN OasaHc.

1) SO; + H,0 = H,SO4 2)2Al + 6H,0 = 2AI(OH)3 + 3H;
2. CocraBbTe YypaBHEHHE pEaKUUU pPACTBOPEHHs aIIOMHHMS B pa30aBICHHOMN
a30THOM Kkuciore. IIpOAYKT BOCCTAHOBIEHMS a30THOW KHUCJIOTBI — HHUTPAT

amMmoHusi. [lomGepure koAb UIMEHTHI METOIOM D3JIEKTPOHHOTO OajaHca.
Brruucnute Maccy coiu, €Ciii B peakiiio BCTyHnaeT 2 MOJIb aIFOMUHUSI.

3. IlpuBenuTe nBa OOOCHOBAHHBIX MpPUMEPA HKCIOJIB30BAHUS DICKTPOIUTUUYECKHUX
IIPOLIECCOB B CTPOUTEIBHON HHAYCTPHH.
4. HanumuTte ypaBHEHHS, XapaKTEPU3YIOIIKUE HIIEKTPOJIN3 BOIHBIX PacCTBOPOB
Opommu/a Kaiusi, HOTPUTA KaJbIUs, XJIOPUIa IMHKA Ha YTOJIBHBIX AJIEKTPOax.

JIABOPATOPHAS PABOTA Ne9
Ha3zBanme mnpaxkruyeckoid padorel: IccinegoBaHnwe BIMSHUS —Pa3IMYHBIX
(haKTOpOB Ha CKOPOCTh XUMUYECKOMN peaKInu.
eab padoThbI:
1. VI3yuuTh B XO/i€ SKCIIEPUMEHTA BIUSHUE PA3TUYHBIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKUX PEAKIIUN.
PeakTuBbl: PacTBOpBI CONSIHONM M CEpHOM KUCIOT, THOCYNIb(ara HaTpus, KapOoHAT
KaJIbLHS, OKCUJT MENIU.
Oo6opynoBanue: [llTarus c mpobupkamu, cyxoe roprouee, ClUYKU, acOecToBas ceTka.
Pesyabrarni:
memanpeomemnwvte: MPII 17, MPP 01, MPK 03, MPK 06;
npeomemmnwie: 11P6 02, T1PG 05, ITP6 07, ITP6 08;
3HAHUs: (AKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUYECKUX PEAKIIUA;
YMEHMSI: BBINOJHATH JIAOOPATOPHBIA DKCIIEPUMEHT IO OMNpPEACNICHUIO0 (haKTOPOB,
BIIMSIIOIIUX HA CKOPOCTh XUMHYECKUX PEAKIIUH.
Xoxa paboThi:
OnpiT 1. BiugHWEe KOHUEHTPALMM PEArHpYyIONIUX BEIIECTB HAa CKOPOCThb
XMMHWYECKOW PEAKIIMU B TOMOT€HHOU CUCTEME.

Peaxmust Tuocynbdara HaTpHs ¢ CEPHON KUCIOTOM MPOUCXOIUT MO YPABHEHUIO:
Na,S,03 + H,SO4 = Na,SO,4 + H,O + SO, + S0
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Jl7is poBenieHus OMbITa CJIEAYeT MPUTOTOBUTH YETHIPE PacTBOpa THOCYIb(aTa
HATpUs Pa3IMYHON KOHIEHTpauuu. Jljist 3T0ro B Tpu NpOOMPKH, Ha 3aJHUX CTEHKaX
KOTOPBIX HAaHECEHbI BEPTUKAIbHbIE TEMHbIE JIMHUHU, U3 HAIUTh: B MEPBYIO MPOOUPKY
— 2 v 0,5 H pactBopa NaS;03 u 4 M Bobl; BO BTOopyto mpodupky — 3 mi 0,5 H
pactBopa NaxS;03 u 3 Mut BoJIBI; B TpeThI0 TpoOupky — 4 mit 0,5 H pactBopa NayS;0;
1 2 mu Bojbl. TakuM 00pa3oM, B OJJMHAKOBBIX O0OBbEMax MOJYUYEHHBIX pacTBOPOB (6
MJI) OyJeT coAepKaThCs pa3iaudyHoe 4dYuciao wMoser NapS;0;. Ecim  ycinoBHO
0003HaYNTh KOHIEHTpamuio NaS;03 B nepBoit mpobupke — C MoJb, TO BO BTOPOU
npobupke kKoHueHntpauus oyaer 1,5 C, B tperbeit — 2 C.

B npyrue tpu mnpobupku Hamuth mo 6 ma 0,58 H,SO4. Bnute B mepByro
mpoOupky ¢ pactBopoMm NaS$;0;3 6 min 0,58 HpSOs4 m OGweicTpo mepememniaTh
coaepxkumoe mpobupku. [1o cekyHmoMepy WM CEKyHIHOM CTPEIKE YacoOB U3MEPUTH
BpeMs OT MOMEHTa J0OaBICHHsS CEpPHOM KHUCIOTHI (HAyajo OMBITa) 1O Hayaia
MCYE3HOBEHUsI TEMHOMN MOJOCKU Ha MPOOMpPKE B pe3yibTaTe MOMYTHEHUS PAacTBOpPA
OT BBINaBILEH CBOOOJIHON cepbl (KOHEL ONbITa). AHAJIOTMYHBIE OMBITHI IPOBECTH C
OCTaJbHBIMU pacTBOpaMH. JIaHHbIE ONbITa BHECTH B Ta0I. 1:

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

pooup Na,S,0s | H,O C, Nax$:03 TCYCHHS peaKkuuu B | CKOPOCTEH

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

Ha ocHoBanuu naHHbIX Ta0na. 1 HadyepTUTh IpaduK 3aBUCHUMOCTU CKOPOCTH
peakuMu OT KOHLEHTpauuu (Ha ocH aldCuuMcC — COOTHOIIEHUS KOHLEHTpaluu
Na;S;03, Ha ocu OpaUHAT — COOTHOIIEHHUS CKOPOCTEH, MPUHSB MUHHUMAIHHYIO
CKOPOCTh 32 €JIMHUIly, @ BCE JPYTrUe — BBIPA3UB B KPaTHBIX €Wl 3HaueHusx). llpu
nocTpoeHuu rpaduka ygoOHee MPUHATH MAcIITad JJii MUHUMaJIbHOM CKOPOCTH U
MHUHUMAaJIbHOM KOHIIEHTPAI[UX PaBHBIN 2 CM.

Kax 3aBUCUT CKOPOCTh peakny OT KOHIIEHTPALUXA PEArupyOLIUX BEIIECTB?

OneiT 2. BiusgHue TeMmiepaTypbl Ha CKOPOCTb XHWMHYECKOW pPEaklUWd B
TETEPOreHHON CUCTEME.

B nBe npoOupku BHECUTE HEMHOIO MOPOLIKA OKCHUIA MEAU U J00aBbTE MO 2 MII
CEpHOM KHUCJIOTHI OJMHAKOBOM KOHIEHTpamuu. HalOmomaiite 3a mnpusHaKaMu
peakuuu. OnHy NpoOUPKY MOJOTPENTE B MJIAMEHHM TOPEIKHU. 3alUIINTE PEe3yIbTaThl
ONbITA, HANMUIIMTE COOTBETCTBYIOLIEE YPABHEHHE PEAKLHH, CHEIalTe BBIBOJI O
BIIMSIHUM TEMIIEPATypPhl HA CKOPOCTh XMMHUYECKOUN pPEaKIIUH.

OnpiT 3. BiusHuWe BEJWYUHBI TMOBEPXHOCTH pPEAarupyrolIero BellecTBa Ha
CKOPOCTb PEAKIINU B TETEPOTEHHON CHCTEME.

Haneiite B nBe mpoOupku mo 2—3 MJ pacTBOpa COJITHOW KUCIOTHL. B omaHy
MpoOUpPKY OMYCTUTE KYyCOUEK Meja, B JIPYryl0 — IMOPOIIOK KapOoHaTa KajbIIHs.
OOparute BHUMaHUEe Ha CKOPOCTh BBIJIEJICHUSI MY3bIPHKOB ra3za B 00eux MpoOupKax.
Hanummre cooTBercTByIOmIee ypaBHeHHE peakiuu. OOBsICHUTE, OUYEeMy CKOpPOCTb
PAcCTBOPEHHMSI MEJIA B 3TUX CIIyYasiX pa3auvHa.

[To xomy pabOThI 3aMOMHUTE TAOIUIY U CAETANTE BHIBOADI.

KoHTpoJibHBIE BONIPOCHI.

JlaiiTe XapakTepUCTUKY IO BCEM MPU3HAKAM CIEAYIOIINM PEAKIUAM:
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a) 2COq) + Ozr) = 2C05) + Q 0) Cs) + CO2ry = 2COry -Q
B) CaCOg(TB)—>CaO(TB) +C02(F.)- Q F) CHy4 T 20, (r) ® CO, ™ T 2 HzO(r) + Q

JIABOPATOPHAS PABOTA NelO

HaszBanue padorbi: XyMHU4eCKOo€ paBHOBECHE U YCIOBHS €T0 CMEILICHHUS.
esu padoThi:

1. TIoBTOpPUTH MOHATHUS O XUMUYECKOM PABHOBECHUHU;

2. B xofe 3KcriepuMeHTa ONPEISIUTh YCIOBUS CMEIIEHUSI PABHOBECHS

XAMHUYECKUX PEAKIIHM.
PeakTuBbI: pacTBOpHI 072, Kpaxmaia, [IMaHUIA KaJdusl, COJITHOM KUCIIOTHI, XJI0puaa
K0OaJIbTa, XJIOpUJa Kajaus, XJIOpHJIa XkKelle3a, BoJa JUCTHITIMPOBAHHAS.
O6opynoBanue: IllTarus c npodbupkamu, cyxoe roproyee, CIM4KM, acOecToBas CeTKa.
PesyabTarsl:
memanpeomemnste: MPII 17, MPP 01, MPK 03, MPK 06;
npeomemmnuwie: 11P6 02, ITP6 05, ITP6 07, ITP6 08;
3HAHMSA: YCIIOBUS, BIMAIONINE HA CMEIICHUE XUMUYECKOTO PAaBHOBECHS;
YMEHHS: BBHINIOJIHATH JIA0OPATOPHBIM HKCIEPUMEHT IO ONPEACICHUIO YCIOBUMN
CMEIICHUS! PABHOBECHUSI XUMUYECKUX PEAKIIH.
Xoa padoThi:

OnpiT 1. BausgHue u3MEHEHUs KOHIEHTPAIIMU PEarrupyrondx BEIIECTB Ha
XUMUYECKOE PaBHOBECHE.

A) CwmelieHre paBHOBECHS M3y4aeM Ha NPUMEPE PEaKIMH B3aUMOJEHCTBHUS
xyopuna keneza (III) ¢ pomanuaom kanus. B xone peakuuu oOpaszyercs pacTBOP
KpoBaBo-kpacHoro nseta. PactBopsl coneit KSCN u KCI - 6ecuBeTHbie, pacTBOp
FeCl; — umeer cBemno-Oypyto okpacky, a pactBop Fe(SCN)s - KpoBaBO-KpacHYIO.
3anuiuTe ypaBHEHUE PEaKMy U [BET pacTBopa noja (popmynaMu:

FeCl; + 3KSCN « Fe(SCN); + 3KCl

H3zmenenue ummencueHocmu  OKpacku pacmeopa ceUoemenbcmeyem o
HanpasieHuy CMeujeHUsi XUMU4eCcKo20 PaeHOBECUsI.

1. B mpoGupky Haneire no 2-3 xamau pactBopoB KSCN u FeCl; u paz6aBbte
BOJIOH /10 OJIeIHO-KPacHOM OKpacKH. 3anuiIuTe B HAOIIOACHUHN [IBET pacTBOPA.

2. Paznenure moiydeHHBIM pacTBOpP Ha 4 paBHbIC YACTU U HAJIEUTE B pPa3HbIC
npobupku. B nepByro mpobupky qo6asbTe 2-3 kamm pactBopa KSCN, Bo BTOpyto —

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

Paccyxxnmaem: B mepBoil nmpoOupke mpu yBEJIMUCHUH KOHIIEHTPAILMU POJIaHKUIA
kamusa KCNS BuauM NOTEMHEHHUE COAEPKUMOrO IO CPAaBHEHUIO C JTAJIOHOM, a,
3HauuT, OyAeT mnpeoOnagaTh MpsMas peakuus, B pe3ylbTare KOTOpod Oyjaer
oOpazoBbiBaThes ponanu xenesa (I11), u pactBop Oyner TeMHETh (TEMHO- KPaCHBIM
nBer). Paccyxmas momoOHBIM 00pa3oM, OMUINUTE, KyJa CMEIIaeTCs paBHOBECHE B
KaXXJIOM clIy4ae.

b) B npobupky naneiite 0,5-1 mun xonnentpupoBanHoro pactsopa CoCly u
100aBbTE HECKOJIBKO Kameb COJSTHOM KUCIoThl. Habmonaiite n3sMeHeHuEe OKPAcKu OT
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c1a00-po30BOi 10 cuHell 3a cueT obpasoBanus komiuiekcHoro uoHa [CoClg]l.
Pa3z6aBbTe pacTBOp BOAOK M HAOMIOAANTE U3MEHEHHUE OKPACKH.
3anummte ypaBaenue peakiun: [Co(H20)6]Cl, + HCI =[CoCls]H + 6H,0
OOBbsICHUTE CMEILEHUE PABHOBECUS NPU HU3MEHEHUHM KOHIICHTPAllMM HOHOB
XJiopa.
OnpiT 2. BiusiHue TeMiiepaTypbl Ha CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.
[Tomyunte pacTtBOp Kpaxmana. [ 3TOro pa3BeauTe XOJIOAHOW BOJIOW B OJHOU
MpoOrpKe HEMHOTO Kpaxmaia. B apyroil mpoOWpKe BCKUIATUTE YHUCTYIO BOMY, U
ObICTpO TIpuIIeiTe €€ B mepByto nmpodbupky. OcTynure.
B uncrtyro npoOupky Bo3pbMHTE 2-3 MJI pacTBOpa Kpaxmajia U Tyza ke J00aBbTe
2-3 xammd WOAHOW BOJXBI, TpPH D3TOM O00pa3yeTrcs HENpOYHOE COCIUHCHHUE,
OKpallleHHOE B CHHE-(PHOJIETOBbIN 1BET. [laHHAs peakius IK30TepMUUYECKas.
Kpaxmain + lon <> okpaiieHHoe BeniectBo + Q
Harpeiite conmepkumoe MpOOMPKHU TMOYTH JO KUIEHUS, a 3aTE€M OXJIATUTE [0
KOMHAaTHOM  TemmepaTypbl. OOBSCHUTE U3MEHEHHWE OKpPacKh CMEIIEHUEM
XUMHYECKOTO paBHOBecHs. Hanuimnre BBIBO.
[To xomy paboThI 3aMOJIHUTE TAOIMILY U CACIIAWTE BHIBOIBI.
KoHTpoJibHBIE BONIPOCHI.
B xakom HampaBJI€HUU CMECTUTCS PABHOBECHE CIICAYIOLINX PEAKIINI
2CO(r)+02(r)=2CO2(r)+Q
CaCOs (tB) = CaO(1B) + CO2(T) + Q
N2 (1) + 3H2 (1) =2 NH3 (1) - Q
2Mg + Oy(t) = 2MgO(TB) - Q

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

JIABOPATOPHAS PABOTA Nell

Ha3zBanue pab6orsbi: VcciienoBaHrue CBOMCTB METAJIOB U UX COEAMHEHUN.
esu padoThi:

1. VI3y4uth OCHOBHBIE XUMHUUYECKHE CBOMCTBA METAJLIOB.

2. M3yuuth cBOMCTBA M c1ocoOBI moirydeHus ruapokcuaa xenesa (II) u (III).

3. Hamucatb ypaBHEHUS BBITIOJHEHHBIX PEAKIIHM.
PeakTuBbl: ANOMUHUEBAs CTPYXKKa, COJSHAsl KHUCJIOTA, CEpHAasi KUCIOTa, a30THAs
KHCIJIOTa, TUApOKcun Hatpus, cyiabdar xenesa (II), xmopun sxemeza (III), Hutpar
CBUHIIA, [IUHK.
Oo6opynoBanue: IlItatuB c mpoOupKaMu, Cyxoe roprouee, Clinuku, acoecToBas CeTKa.
Pesyabrarsi:
Dopmupyemoie IN1emMeHmbl 1IK (npogheccuonanvno-opuenmuposannoe
cooepicanue):
IIK 1.1. OcymiecTBasaTh pabOThI MO MOATOTOBKE €ANMHUIL 000PYAOBaHUS K MOHTAXY;
[IK 1.2 TlpoBomuTh MOHTaXX MTPOMBIILIIEHHOTO OOOPYIOBaHUS B COOTBETCTBUHU C
TEXHUYECKOU TOKYMEHTALUEN;
memanpeomemnste: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPK 03;
npeomemmnswie: 11P6 02, I1P6 04, ITP6 05, ITP6 07, TTP6 08;
3HAHMSA: CBOKMCTBA METAJVIOB U UX COCIMHEHUH;
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YMEHHUS: COCTABJISATh YPABHEHUSI XUMUYECKUX PEAKLNMI, XapaKTEPHBIX JIJI1 METAJLIOB
1 UX COEIUHEHUMU.
Xoxa padoThi:

OmnebiT 1. BzauMoaeiicTBrE METAIIIOB C KUCIOTaMHU.

Onyctutre B 1 mpoOupky rpaHyily LHMHKa, B APYTYI0 — MEAHYIO MPOBOJIOKY.
J1o0aBbTE B KKy MPOOUPKY PacTBOP COJISIHOM KUCHOTHL. OOpaTuTe BHUMaHUE HA
BbIJIeJIeHUE ra3a (Boxopoja). Besne nmu uner peakuus? B BbIBoJie 3aTUIIINTE YCIOBUS
B3aMMOJECHUCTBUS KACIIOT C METAIIJIAMH.

Hanummre  ypaBHeHHME  BO3MOXHOM  OKHMCIUTEIBHO-BOCCTAHOBUTEIBLHOU
peaKIuu, UCIIOIb3Ysl METO]T AJIEKTPOHHOTO OajaHca.

OnpiT 2. B3anmo1elicTBHE METAIOB C HEMETAJIIAMHU.

B nmams BHecuTe nmoporiok mMaraus. HaGmrogaembie HCKPBI CBUIAETENBCTBYIOT O
MPOTEKAHUM PEAKUMHA MEXIYy MArHUEM M KHUCJIOpoJaoM. Hamummure ypaBHEHHE
pEaKIMM, COCTaBbTE AIIEKTPOHHBIN OaaHc.

OmnbiT 3. B3auMoAeCcTBHE METAIIOB C COJISIMU

B npobupky c¢ pactBopom Hutparta cBuHia (II) momoxuth kycodek nuHka. B
poOupKy ¢ pacTBopoM xsopuaa nuHka (II) monoxute Kycouek CBUHIA. 3alUIIUTE,
B o0eux Ju MpoOUpKax HAOIIOMAIOTCS MPU3HAKU PEaKlMM, ClieJalTe BBIBOJ 00
YCJIOBHUSIX B3aMMOJICUCTBUS METAJUIOB C COISIMU. Hanuimure ypaBHEHHE peakiuu.

OnbiT 4. B3anmo1elicTBHE MIETOYHBIX METAJUIOB C BOJOM.

B xumuueckuit ctakaH ¢ Bojoil n00aBbTe 1-2 kamim QeHondranenHa u
noMecTuTe Kycouek HaTpus. I[lponabOmrogailiTe BbIJeeHUE Ta3a W W3MEHEHHE
OKpacku pactBopa. Crenaite BbIBOABI O MPOAYKTAX PEAKIWH, 3AMUIINTE YPABHEHUE
peaKInH.

OnpbiT 5. [lonyyeHue u cBOWCTBA TMAPOKCUIOB YKeJie3a.

* [lonyuenue u ceoticmea 2uopoxcuoos xcenesa (I1).

B mpoOupky naneiite HemHoro cynbara sxene3a (II) m mobGaBbTe pacTtBOp
TUAPOKCUIA HATPHsl, K TOJydeHHOMY ruapokcuay xenesa(ll) mpuneiite comsHOM
KHUCJIOTHL. 3anuinTe HaOmtoaeHus. Hanummre ypaBHEHUS peaKIlnid.

* [lonyuenue u ceoticmea 2udpokcuoos sxcenesa (I11).

B mpoOupky Haneiite HemHoro xmopuna sxene3a (III) m moGaBbTe pactBOp
TUAPOKCUJIA HATPHs, K TOJydeHHOMY Tuiapokcuay >kenesa (III) mpuneiite pactBop
CEpPHOW KHUCJIOTHI JO pacTBOpPEHHUs ocajaka. 3anuimure HabmoneHus. Hanwummre
YPaBHEHUS PEAKIIUM.

[IpodeccrnoHAIbHO-OPUEHTUPOBAHHOE 3aIaHNE.

OCHOBHBIMM  MaTepuajiaMy, KOTOpbI€ MPOU3BOASATCA Ha  MPEANPHUITHUAX
METAJUIypruuecKOro IMKJIa W HCHOJIB3YIOTCA B MAIIMHOCTPOCHUH, SIBJISIOTCS
METaJIJIbI U cIulaBbl. OXapakTepu3yuTe OCHOBHBIE (PU3HUECKHE CBOMCTBA METAIIJIOB U
CILJIABOB

[To xomy paboThI 3aMIOJIHUTE TAOJUITY U CIETIATE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.
1. OxapakTepusyiTe OCHOBHBIC (PH3NYECKIE CBOWCTBA METAIIJIOB M CIJIABOB
2. Hamumure ypaBHEHUs peakiui, HEOOXOAMMBIX JUIsl OCYIIECTBICHHS HTHX
MIPEBPALIECHUN:
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Al — A14C3 — AI(OH)3 — A1203 — Al — A1283 — Aleg

JIABOPATOPHAS PABOTA Nel?
HaszBanue pa6ortsi: [lonyuenue, coOupanue u pacro3HaBaHUE ra3oB.
esun padoTnl
1. IMomyuuThb U coOpaTh ra3000pa3HbIe BeliecTBa (BOJI0POI, KUCIOPO/I,
YIJICKHCIIBIN Ta3).
2. HamucaTh ypaBHEHHS BBIMIOJTHEHHBIX OKACIUTEIHPHO-BOCCTAHOBUTEIBHBIX
peaxiuii 1 pa3oopaTh KX METOJOM SJIEKTPOHHOTO OanaHca.

PeakTusbi: L{uHK, COJIIHAS KUCIOTA, IEPMAHTaHAT KaJls, CEpHAsk KUCIOTa, METI,
M3BECTKOBAas BOJA.

O6opynoBanue: [lItaTuB ¢ mpoOupKaMu, Cyxoe Toprodee, CIIMYKH, TyIUHKH,
ra3o0TBO/IHAsA TPyOKa, acOecToBas ceTka, 1a00paTOPHBIN IITATHB.

Pesyabrarsr:

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

npeomemmnuwie: 11P6 02, I1P6 04, ITP6 07, ITP6 08;

3HAHMSA: CIIOCOOBI MOJYYEHUS MPOCTHIX BEIIECTB, 00PAa30BaHHBIX HEMETAUIAMH U X
OKCHJIOB;

YMEHHMS: BBIMOJHATH SKCIEPUMEHT MO TMOJYYCHHIO U COOMPAHUIO Ta3000pa3HBIX
BEILIECTB.

Xoxa pa0oThI:

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

Cobepure mpubOp A5l MOJYYEHHsS] Ta30B U MPOBEPHTE €ro Ha FePMETUYHOCTh. B
MpoOUpPKY MONOXKUTE 1—2 rpaHynbl UHKA U OpUIEHTe B Hee 1—2 MIT CONsTHOM
KHCJIOTBL. 3aKpoiTe MpOoOMpPKY MPOOKOW € ra300TBOAHOW TPYOKOM M HaJeHbTE Ha
KOHUMK TpPyOKH emie oaHy mpoOupky. Ilomokaure HEKOTOpPOE BpeMs, UYTOOBI
mpoOWpKa  3aloJHWIACh  BBIACIAIOMIMMCS Tra3oM. YTO TPOUCXOAUT  TIPH
B3aMMO/JICHCTBUU IIMHKA C COJSIHOM KuciIOTON? CocTaBbTE€ ypaBHEHUE PEAKIUHU U
PacCMOTPHUTE €€ C TOUYKH 3PEHHSI IPOLECCOB OKUCIICHUS-BOCCTAHOBIJICHHUS.

CHuMuTe nMpoOUpPKy € BOAOPOIOM U, HE NEPEBOpaUMBas ee, MOJHECUTE K ropsien
crupToBKe. Eciii BOJOPOT B3pBIBAETCS € TIIYXUM XJIOIIKOM, TO OH YHCTBIN, & €CJIU C
JTAIOMIUMY» 3BYKOM, 3HAYHUT, BOJIOPOJ COOpaH B CMECH C BO3JIyXOM («TrpemMyuuid
rasy).

Omnpit 2. [TosydyeHnue, cobrpaHnre U pacrno3HaBaHUE KUCI0poAa

Colbepute npubOp M MPOBEPHTE €ro Ha IePMETUYHOCTh. B mpoOUpKYy HACHINIBTE
MpUMEPHO Ha Y4 ee oObema nepmanranara kaius KMnOg 1 y oTBepcTUs NpoOUpKU
MOJIOKUTE PBIXJIBIH KOMOYEK BaThl. 3aKpoMTe MpOOHPKY MPOOKON C ra300TBOAHOM
TpyOKOW. YKpenuTe npoOUpKYy B JIaNKe IITaTUBA TaK, YTOObI KOHEI Ta300TBOIHOM
TPYOKH TOXOUJI MOYTH J0 JHA COCYa, B KOTOPOM OYAET coOMpaThes KUCIOpo. UTo
MIPOUCXOJIUT IPU HArpeBaHUM nepmaHraHata kanusi? CocTtaBbTe YpaBHEHUE PEaKIIUU
Y PaCCMOTPUTE €€ C TOUKH 3pEHUS IPOLIECCOB OKUCIEHUA-BOCCTaHOBIEHU. Hannune
KHCIIOpOJIa B COCY/I€ ITPOBEPHTE TICIOUICH TyYHHKOMN. 3aUIINTE CBOU HAOIIOIEHUSI.

Omnpit 3. Tlonydenue, cobupanue U pacrno3HaBaHue okcuaa yriepoaa (IV)
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B npobupky nmomecTuTe HECKOJIBKO KYCOUKOB MeJa UM MpaMopa U npuieiite 1—2
MJI pa30aBiIEHHON COJITHOW KHCJIOTHI. BBICTpO 3akpoiiTe MpoOHpKy MPOOKOH C
ra3ooTBoJIHON TpyOkoii. Koneny TpyOku omycTtute B Apyryro MpoOUpKY, B KOTOPOM
HaXOAUTCS 2—3 MJI U3BECTKOBOW BOJIBI.

Heckonbko MUHYT HaOIIOaliTEe, KaK 4epe3 U3BECTKOBYIO BOJLY IIPOXOJAT MYy3bIPHKH
raza. UTo nOpoucxoAuT NpH B3aUMOACHCTBUM MeEJa WM MpamMopa C COJISTHOM
kucioToi? CocTaBbT€ ypaBHEHHE PEAKLMM M PACCMOTPUTE €€ B CBETE TEOPUU
ANEKTPOIUTUUECKOMN TUCCOLUALIUN.

[To xomy pabOThI 3aMOJIHUTE TAOJHITY U CAETIATE BHIBOIBI.

KoHnTposbHBIE BONIPOCHI.

Pemnre 3anaun.

1. Kakyro maccy umeer kuciopog oobémMoM 7 11?7

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

3. Uemy paBHa MoJisipHas Macca rasa, 1 J1 Kotoporo umeer maccy 1,25 r?

JIABOPATOPHASA PABOTA Nel3

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

Iesu padoTbI
1. M3yuyuTh CBOMCTBA OKCUIOB U TUAPOKCHI0B daemenToB I1I nmepuona.

2. 3aKkpenuTh 3HAHUS O MEPUOTUIECCKH U3MEHSIOMINXCS CBOMCTBaxX AneMeHToB B [1C,
AKCIIEPUMEHTAIBHO U3YYMB XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB TPETHETO
MEPHUOJIA U UX COCTUHECHUM.

3. Hammcath ypaBHEHHS BBITOTHECHHBIX PEAKITUH.

PeakTuBBI: ATIOMUHUEBAS CTPYKKA, COJNSHAs KUCJIOTA, CEPHAs KHUCIJIOTA, a30THAs
KHUCJIOTa, TUApPOKCU HaTpus, cyiabdar skeneza (II), xmopua sxeneza (III), mutpar
CBHHIIA, [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;

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

3HAHUA: CBOWCTBA METAUIOB, HEMETAUIOB W HX COCAUHCHUH; TMOHSATHE
aM(oTepHOCTH COCTMHEHM, 00pa30BaHHBIX MEPEXOAHBIMU METAJIIIAMU;

YMEHMSsI: BBIMOJHATH SKCIIEPUMEHT 10 TOJTYYEHHUIO M Pacro3HaBaHUIO aM(pOTEPHBIX
COCIMHEHUIN; COCTABJISAITh YPAaBHEHUS XWMHUYECKUX PpEAKLMH, XapaKTEPHBIX A
METaJVIOB, HEMETAJUIOB U UX COCTUHEHUN.

Xoa padoThi:

OmnbIT 1. OTHOIIEHUE OPOCTHIX BEIIECTB K BOJIE.

B Tpu mpobupku nHanmedTe 2MiI BOABI, B TIEPBYIO MOMECTUTE HEOOJBINON KyCOYEK
HATpHs, MPEABAPUTEIILHO OCYIIMB €r0 OT KepocwHa (PHIIbTPOBAIBHOM Oymaroi, BO
BTOPYIO — TPaHyJly aMaJblHPOBAHHOTO AFOMHUHUS, 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 U3MEHeHus. B
Kakol TpoOupke u3MeHeHUM He npoucxonut? OObACHUTE, MOYeMy. 3alUIInuTe
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 KaIlIsIM PacTBOP THAPOKCHAA HATPHS IO
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
BO3MOXXHbIE ypaBHEHHS peakuuid. (Crenaite BBIBOJ O CBOWCTBAaX MarHWsi M €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. Ilomydenmsiit
0CaJI0K pa3feNuTe B JABe Npobupku. B oaHy mpobupky ¢ ocagkoMm 100aBbTE pacTBOP
CEpHONl KHUCIIOTBI, B JPYIyl0 — pacTBOp TruApokcuaa HaTpus. OTMerbTe
MPOUCXOAIINE W3MEHEHUs. lIpu B3aMMOAENCTBUM THUAPOKCUIA QIIOMHUHHUS C
BOJHBIMH pacTBOpaMH Iejoued oOpasyiorcs ruapokcoamoMuHaTel NaAlOs.
3anumuTe BCE BO3MOJKHBIE ypaBHEHHs peakuui. CrenaTe BBIBOA O CBOWCTBAxX
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 oAHy npoOupky 1 M pactBopa opToocdopHOil KHUCTOTHI, B
Ipyryto — 1 M pacTBOpa CEpHOW KHUCIOTHL. 3anuiiuTe HaOmogeHus. Hamummre
YpaBHEHHUE PEAKIINH, CACIANTE BHIBOJ O CHUJIE HEMETAININUYECKUX CBOWMCTB Y KPEMHUS,
dbocdopa, cepsl 1 0 cuiIe KUCIOT, 00pa30BaHHBIX TaHHBIMH HEMETAJIJIAMH.

[To xoxy paboThI 3aMIOJIHUTE TAOJUILY U CIETIAWTE BHIBOJIBI.

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 COENUHEHUS OCYIIECTBIISIETCS MIEPEXO OT OCHOBHBIX COCAMHEHUN K

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

JIABOPATOPHAS PABOTA Nel4
Ha3zBanme padorbi: Koppo3ust METAIIIOB U METOJIBI 3aIIUTHI
IHesu padoTbl
1. IloBTOopuTh W  3aKpenuTh  CYIIHOCTh  MPOLECCOB  XUMHUYECKONM U
ANEKTPOXUMUYECKON KOPPO3UHU METAIIJIOB;
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2. UccnenoBaTh BIHMSHUS TPHUPOABI METaia, CpeIbl W BHENIHUX YCIOBUU Ha
IPOLIECCHl KOPPO3UU METAJIOB;
3. O3HAKOMHUTHCSI C OCHOBHBIMH METOJIJaMU aHTUKOPPO3HMOHHOM 3aIIUTHI.

PeaktuBbl: Zn (rpanynsi), Cu (ToHKas mpoBosioka 0e3 uzossmun), HoSO4 (10%),
HCI (pa306.), pactBopsl CuSO4, NaCl, K;[Fe(CN)s] (kpacHas kpoBsiHas coib), Fe
(Menkue CTPYXKKH WM OUMILNEHHAs MeJIKas IPOBOJIOKA B KyCOYKax), CTaJbHbIC
TUTACTUHKH.

Oo6opynoBanue: Haxxnaunas Oymara ([Ij1s1 3a9MCTKH), IIUIIIEI TUTEIbHBIC, CITMYKH,
Jeprkarenb i1 MpOOMPOK, MTATHB C MPOOMPKAaMH, CTEKJIIHHAs BOPOHKA, MEIHBIN
COEIMHUTEIbHBII NPOBOIHUK, CAHUTAPHAS CKIISTHKA

Pesyabrarsl:

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

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

3HAHMA: CYIIIHOCTb IIPOLECCOB XMMUYECKOUN U IJIEKTPOXUMHUUYECKON KOPPO3HH;

- OCHOBHBIE METO/Ibl AHTUKOPPO3NOHHON 3aILHTHI.

YMEHMSI: Pa3InyaTh BU/IbI 3aIlIUTHBIX TOKPBITUI

- 3aIIMCBHIBATh CXEMbI aHOJHOIO U KaTOJHOT'O IPOLECCOB

Xoxa pabdoThI:

OmnpIT 1. XumMuyeckas U 3JIeKTPOXUMUYECKAs] KOPPO3Us IUHKA.

B npobupky ¢ 10 kamismMu pacTBopa CEpHON KHUCIOTHI OMYCTUTE IpaHyJly LUHKA.
OtMmeTbTe 00pa3oBaHME MY3BIPHKOB ra3a Ha MOBEPXHOCTH rpaHyibl. Hamwmmre
YpaBHEHUE pPEaKLUHUH B3aUMOJCHUCTBHUS IMHKA C KUCIOTOW. B Ty ke mnpoOupky
OIYyCTUTE MEIHYIO MPOBOJIOKY M KOCHUTECh €0 IPaHyJbl [UHKA. UTO M3MEHUIIOCH?
Kakyto ¢QyHKUHIO BBIONHSIET MeaHas npoBojioka? HamucaTe cXeMbl aHOJHOTO U
KAaTOJHOTO MPOLIECCOB IIPU €ro padoTe.

OnbIT 2. @aKTOPHI, BAUAIOIINE HA CKOPOCTh KOPPO3UHU

2.1. BausiHue KOHIEHTpAIIMKA OKUCIUTEISI HA CKOPOCTh KOPPO3HH.

B npo6upky ¢ 5 xamisiMu cepHOM KUCIOTHI 100aBbTE S5 Karenb BOJbI, T.€. pa30aBbTe
pactBop B ABa paza. [Iponenaiite onbiT, aHamoruuHblid oneITy 1. Coenalte BBIBOJ O
BJIMSIHUM KOHIIEHTpauu H™ -MOHOB Ha CKOPOCTh KOPPO3HUH.

2.2. BnusitHue Ha KOPpO3UIO IPUPO/IbI 3aUTHOTO MOKPBITHS.

JIBe npoOupku HaroiHUTE Ha 1/2 nx oObeMa AUCTHITMPOBAHHOW BosI0M. [loOaBbTe
B KOXKIYI0 M3 HUX MO 2—-3 Kamiud CEpHOM KHUCIOTBI M MO 2-3 KalM pacTBopa
rekcarmanodeppara (III) xamus Ks[Fe(CN)s]. OnH sBisercs KadeCTBEHHBIM
peakTHBOM Ha HOHBI Fe?*, ¢ KOTophIMM 00pa3yeT cuHee OKpalmuBaHue (TypHOyJIeBa
cuHb). B ogHy mpoOupKy OnmycTHUTE kEIEe3HYI0 MOJOCKY, B KOTOPOM 3a)kaTa rpaHyJsia
LIMHKA, a B APYTYIO — JKEJIE3HYIO MOJIOCKY, B KOTOPOM 3a)kata rpaHyJja ososa. [leppas
MpoOrpKa UMUTHPYET KOPPO3HUIO OLIMHKOBAHHOTO KeJie3a, a BTopasi — Jy>KEHOro, T.€.
MOKPBITOrO 0JI0BOM. OTMEThTE, B KaKOW NMPOOUPKE MOSIBIISIETCS CUHEE OKpaIIUBaHUE.
CocTtaBpTe CXEMBl AHOJHBIX M KaTOJIHBIX THporeccoB. OObBACHUTE, Kakoe U3
MOKPBITUN SIBISIETCSI KATOJIHBIM, a KAakOo€ — aHOJIHbIM. Kakoe u3 HUX U MoyeMy
3aIUIIAET KeJIe30 OT KOPPO3UH, a KAKOE HE 3aIIUIIACT?

OnbiT 3. MeTonbl 3amuTthl 0T Koppo3uu [IpodeccnoHalbHO-OpHUEHTHPOBAHHOE

3aJaHuC.
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3.1. 3amumTa MeTamia OT KOppO3UH C MOMOIIBIO TPOTEKTOPA.

B nBe mpoOupku c pa30aBI€HHBIM PAcTBOPOM YKCYCHOM KHUCIOTHI MNpuUOaBbTE
HECKOJIbKO Kamellb pacTBOpa Woauaa kKainus. B olHYy U3 HHUX OMYCTHTE MOJOCKY
CBHUHIIA, a B IPYTYIO — MOJIOCKY CBUHIIA C 3a)KaTOM B HEH rpanysiol nuHka. OTMeTbhTe,
B Kakoil NpoOMpKE paHblle TMOABISIETCS MajopacTBopuMoe coeauHeHue Pbly,
OoOBACHUTE TIPUYMHY €ro TOsBJIEHUS B pacTBope. Hamummre ypaBHeHuUe
B3aMMOJICUCTBHS CBUHIIA C YKCYCHOM KHMCIOTOW, HAPUCYUTE CXEMY KOPPO3UOHHOIO
rajlbBaHMYECKOTO MHKpO3JIeMeHTa. Hamuiure cXxembl aHOJHOTO U KaTOJHOTO
MPOIECCOB. YKAXUTE, KaKyl0 pOJib BBIMOJHAET MpHoKaTasi K CBUHILY T'paHyJa [UHKA B
Ipolecce KOPPO3UU CBUHIIA.

3.2. 3amuTa MeTamuia OT KOppO3UU XUMUUECKUM IMACCUBUPOBAHUEM.

OuucTuTe IBE CTalIbHBIC JTACTUHKU HAXIayHOU Oymaroil u OfHy U3 HUX Harpemre
JI0 TIOSIBIICHUSL CJIEJIOB «IOOe)anocTh» (T.€., CICJ0B OKCHUIHOM IIJICHKH). 3aTeM
HaHecuTe o kamuie pactBopa CuSO4 Ha o0a oOpasua. HaGmonpaiite. [lo ckopocTu
MOSIBJICHUS TEMHOTO TSATHA Ha 00pas3lax OIICHUTE 3alllUTHHIE CBOWCTBA OKCHHOM
meHKU. COCTaBbTE ypaBHEHUS MPOUCXOASIINX PEAKIUN

[To xoxy pa®OThI 3aMI0JIHUTE TAOJIUILY U C/IETIAWTE BHIBOJIBI.

KoHTposbHBbIE BOIIPOCHI.

1. [lpuBeauTe npuMepsl ra30Boi KOPPO3UU METAIIIOB.

2. CxJienansl ABa MeTaula. YKaXHUTE, KAKOW U3 METAJJIOB MOABEPraeTCs KOPPO3HUHU:
a) Mn — Al; 6) Sn — Bi.

3. Kakne w3 HmWKenepeuyncaCHHBIX METAJJIOB BBITIONHSAIOT IS CBHHIIA POJIb
KaTto/HOTO MOKpbITUA: T1, Mn, Ag, Cr ?

4. CocTaBbTe CXEMYy KOPPO3MMHOTO 3JIEMEHTAa W HAMUIIUTE YPaBHEHUS PEaKIuu,
MPOTEKAIOIINX TMPU HAJWYUU TOBPEKICHUNW CBUHIIOBOM OOOJOYKH CTaIbHOTO
Ka0eJs MoA3eMHOM JIMHUY MOJBEICHUS] K MHOTOTAXKHOMY JIOMY.

JIABOPATOPHASA PABOTA Nel5

Ha3zBanue patdorsl: [IpoBenenne peakiuii o oOHaApYKEHUIO yIiiepoaa U Boaopoaa
B OPraHUYECKUX BEIIECTBAX.

IHesu padoTbI
1. TlpoBecTn peakiuu, MOATBEPNKAAIONIME HAIMYME YIJIEpoJa U BOJOpoAa B

OpraHUYECKUX BEIECTBAX.

2. Hamucath ypaBHEHHS BBHITIOJTHEHHBIX PEAKIIUH.

PeakTuBbl: CaxapHblii necok, xiyied, okcua meau (1), n3BectkoBast Boaa, napaduH,
MEIHBINA KyIIOpOC.

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

Pesyabrarsl:

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

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

3HAHUSA: COCTaB MOJIEKYJI OPTaHUYECKUX BELIECTB;

YMEHHUS: TIPOBOJUTH JTaOOPATOPHBIM SKCIEPUMEHT IO OIPEACIICHUI0 COCTaBa
OpraHUYECKUX BEILECTB.
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Xox padoThI:

Omngit 1. Onpenenenue yriaepoaa npoOoi Ha 00yriIMBaHUE U HA BbIIEJIEHHWE KOMOTH
IpPU TOPEHUH.

Ha noxeuky uisi CKUTaHUS BEIIECTBA IMOJIOKUTE KycOuyeKk XJieba M Harpeurte Haj
iameHeM. OOyTIIMBIIAsICS Macca YEpHOTO XJieba — yriiepo/.

Ha 7noxeuky uisi CKMTraHusi BEIIECTBA IMOJIOKHUTE Kycouek mnapaduHa, BHECUTE B
wiamsi. Konotb, BBIAENSIONIAsACS TIPU TOPEHUH — YTIAEPO/]. 3alUIIUTe HAOII0ICHHUS.

OmnbiT 2. OmnpesneneHUe Yriepoja U BOJOPOAA COMOKEHHEM BEIIECTBA C OKCHUIOM
meau (11).

[IpuroToBbTE CMECH U3 XOPOLIO PACTEPTOro caxapa MU MOPOLIKOOOPa3HOro OKCHa
menu (II), B3sitoro B m30wITKe. [lomectuTe cmech B mpobupky cimoem 0,5 cm. ¥V
OTBEPCTUS MPOOUPKHU MOMECTUTE PBIXJBI KOMOYEK BaThl C HAHECEHHBIM Ha HETO
06e3BomHBIM CcynbhaToM Meau. BcraBpTe B mpoOHMpKYy MpOOKY € Tra300TBOJHOU
TpyOKO#, KOHEL] KOTOPOM OIYCTUTE B JPYIYyl0 MNPOOUPKY C H3BECTKOBOW BOJOU
(5wmn). [Ipubop ykpemnure B mTaTUBE, U MoJorpeiTe cmech B mpodupke. Kornga Bbi
MPUIETE K 3aKIIOUYECHUIO, YTO PEAKIUS 3aKOHUYMIIACh, BBIHBTE U3 M3BECTKOBOM BO/IbI
KOHEII ra300TBOJIHOM TPYOKHU U TIOCII€ ATOTO MPEKPATUTE HAarpeBaHUE.

Jaiite nmpubOpy OCTBITh, HOCIE YEro paz0epuTe €ro U pacCMOTPUTE PE3yNbTAThI
peakuuu, OTMETUB, NMPOM3OIUIA JU H3MEHEHUS C caxapoM, OKCHJIOM MEIU U C
M3BECTKOBOM BOJON? OnuImMTe U 0OBSICHUTE MPUUNHY ITUX u3MeHeHul. CocTaBbTe
ypaBHeHUs peakuuu. CrenaiTe BbIBOJ, CBUAECTEIbCTBYIOT JIM MPOILIEIIINE PEAKIIUU O
TOM, 4YTO B COCTAB caxapa BXOJAT yriepo] U BOJAOPO]I U IOUEMY.

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

KonTposbHbIE BOIIPOCHI.
Pemunre 3anaun.
5. Haiitu monexymnspHyro gopmyny BemiecTBa, couepxamiero 81,8% yriepona u
18,2% Bopopona. OTHOCUTENbHAS IUIOTHOCTH BEIIECTBa MO a30Ty paBHa 1,57.
6. Haiftu monekynsapHyo ¢GopMyny MpeaerbHOTO YIIEBOJOPO/a, MaccoBasl OIS
yrmepoaa B kotopom 83,3%.

JIABOPATOPHASA PABOTA Nel6

Ha3zBanue padorsi: Pacnio3HaBanue miacTMacc U BOJIOKOH

esu padoTbI
1. M3yuuTh CBOMCTBA IJIACTMACC U BOJOKOH.
2. 3Has CBOMCTBa, MPOBECTH Paclo3HABAHUE TIACTMACC U BOJIOKOH.

PeakTuBbl: HaGopsl miacTMacc U BOJIOKOH, alleTOH, KOHIIEHTPUPOBAHHbBIE CEpHAs
KHUCJIOTA U a30THAsl KUCJIOTA.

Oo6opynoBanue: IlllTatuB ¢ npobupkaMu, JTOkKeuKa JJIsl COKUTAHUS BEIIECTBA, CyX0e
roprodee, CIimIKu, acOeCToBas CETKa.

Pesyabrarsl:

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

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

3HAHUSA: COCTaB U CBOMCTBA IJIACTMACC U BOJIOKOH,;
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YMEHHUS: IPOBOJAUTH JIAOOPATOPHBINA SKCIIEPUMEHT 1O PACIIO3HABAHUIO IIACTMACC U
BOJIOKOH.

Xoxa pabdoThI:

Ilpumeuanue: nipy NMPOBEICHUN PaOOTHI MOJB3YUTECH MPUIOKEHUEM 2 (Tabauien
1,2)

OmplT 1. Pacnio3naBanue niaacTMacc.

Hcnons3ys Tabnuily, TOBTOPUTE CBOMCTBA MOJMATHIICHA M TTOJIMCTUPOJIA. 3alUIITUTe
YpaBHEHUS PEaKINil MOJTYYEHHUS 3TUX MTOJTUMEPOB.

Pacnio3naiite 3t mmactmaccsl. Pacno3HaBaHuMe miacTMace CIlenyeT HadaTh C
BHEIIHETO OCMOTpa, a 3aTeéM IMEePEeUTH K HCCIEeJAOBaHUI0O HX OTHOIICHUS K
HArpeBaHUIO0 U TOpEeHHUIO. [[OTOM HCHBITBIBAIOT JEWCTBUE HA HUX PACTBOPUTEIICH.
VYkaxuTe XapakTepHble TPU3HAKY MOTUITUIICHA U TTOJIUCTUPOIIA.

OnpiT 2. Pacnio3HaBaHue BOJIOKOH.

Hcnons3ys Tabnuily, MOBTOPUTE CBOMCTBA BOJOKOH. BaMm JaHbBI XJIOMOK, BUCKO3a U
mepcTh. Pacno3HaiiTe 3TH BOJOKHA. Pacrmo3HaBaHWE BOJIOKOH HAYMHAIOT C MX
cxuranusi. Ilpm 3ToM TPOCHEKUBAIOT, ¢ KAaKOW CKOPOCTHIO MPOUCXOJUT TOPEHUE,
HCCICAYIOT 3alax MNpPOJYyKTOB TOpPEHHUs. 3aTeM MPOBEPSAIOT JICUCTBUE Ha BOJIOKHA
KUCJIOT W PACTBOPUTEICH. YKKUTE XapaKTEpPHbIC NMPU3HAKU XJIONKA, BHUCKO3bI U
HIEPCTH.

[To X0y pa®oThI 3aMOJHUTE TAOJIUILY U CAeTIaliTe BHIBOIBI.

KonTposbHbIe BOIPOCHI.
Jaiite kinaccuuKayo BOJIOKOH.
JaiiTe knaccuuKaluio miacTmacc.
YeM uCKyCCTBEHHBIE BOJIOKHA OTJIUYAIOTCS OT CUHTETUYECKUX?
Yem naxHyT OpH NOHKUTAHUHU XJIOMYAaTOOyMakHbIE HUTH?
Jlate ompenelieHHME MaKpOMOJICKYJIbl, JJIEMEHTAPHOTO 3BEHAa U CTEINEHHU
noaumepuszanuu. Kak BIMsSE€T BeIMYMHA MOJICKYJISIPHOM MacChl Ha CBOWMCTBA
BBICOKOMOJICKYJISIPHBIX COSIMHEHUI?
6. UeM peakiuy MOTUMKOHICHCAIIMN OTIIMYAIOTCS OT PEaKIMK MOJIUMepHU3aIiiu?

OO

JIABOPATOPHAS PABOTA Nel/

Ha3zBanue padorsbi: VccienqoBanrue CBOMCTB CIIUPTOB U albIETUA0B

IHesu padoTbI
1. U3yuuth ¢pu3nueckue CBOMCTBA ATUIOBOTIO CIIUPTA U TIIUIEPUHA.

2. IlpoBecTu KayeCTBEHHYIO PEaKLU0 HAa MHOTOATOMHBIE CIIUPTHI.
3. IIpoBecTy KaueCTBEHHYIO PEAKIIMIO Ha aJIbJICTUbI.
4. HanucaTh ypaBHEHHUSI BBINIOJTHEHHBIX PEAKIUH.

PeakTuBbl: DTUIOBBIA CIUPT, CEpHAas KHUCIIOTAa, DIMIIEPUH, PACTBOPHI Cylbdara
meau (I1) u rugpokcuna Hatpus, GopmanuH, HUTpaT cepedpa (2% pacTBop), aMMHUaK,
BOJIA.

Oo6opynoBanue: IlltatuB ¢ mpoOupkamu, MeaHash TOBOJIOKA (CIUpaNib), CyXOe
roprouee, Cln4yKku, acOecToBast CeTKa.

Pesyabrarsl:

memanpeomemnste: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPP 01,
MPK 03, MPK 06;
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npeomemmnuwie: 11P6 02, T1PG 04, TTP6 05, ITP6 07, T1P6 08;

3HAHMSI: CBOMCTBA CIUPTOB U aJbJACTH/IOB;

YMEHMSI: COCTAaBIAITb YPAaBHEHUS PEAKIUi, XapaKTEpPHBIX ISl CHOUPTOB U
anbAETUIOB.

Xoxa pabdoThi:

OmnpiT 1. ®u3nyeckre CBOMCTBA STUJIOBOTO COUPTA U TIIULIEPUHA.

Haneiite B onHy mpoOMpKYy HEMHOIO STUJIOBOTO CIHMPTA, a B JAPYTYI0O HEMHOIO
rimiepruHa (oOpatuTe BHMMaHHWE Ha €ro Bs3KocTh). JloOaBbTe B 00€ TMpoOMpKH
HEMHOTro Bojbl. OOpaTuTe BHHUMAaHHWE HA PACTBOPEHUE CIHUPTOB B Boje. Onuiiute
(M3UYeCcKue CBOMCTBA ATHJIOBOTO CITUPTA M TIIUICPHHA.

OnpiT 2. XMMHUYECKHE CBOMCTBA ATUIOBOTO CIIMPTA.

2.1. OxucneHue CuupTa B alTbICTHL.

Haneiitre B npooupky 0,5MJ1 3TUIIOBOTO CIUPTA U MOTPY3UTE B HETO PACKAICHHYIO
MeqHyro cnupaib. OOpaThuTe BHUMAaHUE Ha TOSBICHHE 3amaxa albJeruaa u
BOCCTaHOBJIEHUE MeAu. OnbIT MOXKHO TIOBTOPUTHh HECKOJIBKO pa3, OImycKas
pacCKaJICHHYI0 MEJHYIO IMPOBOJIOKY B CHUPT. 3anuinute HaOmrogeHus. Hamummre
YPaBHEHHE PEAKIIUH FTAHOJIA C OKCHUJIOM MEJIH.

2.2. IlomydeHue TUITUI0OBOro 3dupa.

Hanetite B mpoOupky 1Mi1 3TUIOBOTO CMPTa, J00ABBTE CTOJIBKO K€ KOHII. CEPHOU
kucioTel. Crerka Harpeiite. OOpaTuTe BHMMaHME Ha CHEIU(UYECKUA 3amax
IuATUIOBOTO Adupa. Hamummre ypaBHEHHE peaKIUU TMOIYYEHUS] JAUITHIOBOTO
a¢upa U3 3TaHoIIA.

OnbiT 3. B3aumoneiictBue mwmieprHa ¢ ruapokcugioM Menu (II) — kayecTBeHHas
peaKkius Ha MHOTOATOMHBIE CITUPTHI.

B npobupky nomectute 2-3 kamim pactBopa cyinbgarta menu (II) m 4-5 xanens
pacTBopa rugapokcua Hatpus. OOpaTuTe BHUMAaHUE Ha BBIMAJEHUE rOy00oro ocajaka
rugpokcuaa meau (11).

JloGaBbTe B 3Ty MpOOUPKY PacTBOpP TIIMIIEpPHHA U THIATENBHO mepemernaite. Uto
npouszonuio ¢ ocaakom? Kak H3MEHWIACh OKpacka pacTBopa? 3amMIluTe
HaOmogenusi. Hamummre B CTpykTypHOHW  (opmMe  ypaBHEHHE  peakluu
B3aUMOJICUCTBUS TumiepuHa ¢ TugapokcuaoM meau (1) m HazoBUTE TONy4eHHOE
BEILIECTBO.

Omnpit 4. KayecTBEHHBIE PEAKIIUU HA aJIbJICTUJIbI.

4.1. Peakuus dhopmanpaeruaa ¢ rugpokcuioM meau (10).

B npobupky momectuTe cHadana 5 kameib (opMalidHa, 3aTeM 2 Kallid pacTBOpa
cynbdara menu (II) u 5 kanens 10% pactBopa rugpokcuna Hatpusi. Cpazy HauHHUTE
HarpeBathb, CjeAsS 3a IMOCIAEA0BATEIbHBIMU HW3MEHEHUSIMH, MPOUCXOASIIUMU B
npobupke ¢ ocaakoM. OOpa3yronuics B KOHIIE PEaKIMH KPAaCHBIM OCAJ0K HUMEET
coctraB  CuyO. 3anumure HaOmoaenus. Hanumure ypaBHEHHE peakUuu
dbopmanpaeruaa ¢ ruapokcugom mean (1I).

4.2. Peakius «cepeOpsIHOTO 3epKaiay.

[Ipu mpoBeneHUM OMBITAa CTPOTO COOJIOMANTE TOCIETOBATEIHHOCTD JT00ABICHUS
PEaKTUBOB.

B uuctyro cyxyro mpoOupky momectute 2 Kariu 2% pacTBopa HUTpaTa cepedpa u
B300MaTaliTE, 9YTOOBI OH XOPOIIO CMOYHJI CTEHKH NpoOupKku. Jlo0aBhTe KaIlIio KOHII.
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pacTBopa ammuaka. Eciau mosBuTCS Oypbhlii HEMCYE3AIOMUNA 0CaloK, J00aBbTE emié
Kario aMMmuaka. Eciii ocaziok MCue3HeT cpasy, BTOPYIO Karlllo He J00aBisiiTe, a
BBenuTe 2 Karu gopMmanuna. [locie sToro, He B30anThIBasi COACPKUMOTIO, CIlIErKa
nojorpente, He N0BoAsS A0 kuneHus. HaOmromalite oOpa3oBaHue Ha CTEHKax
npobupku Onectdamiero ciost cepebpa. Peaknus «cepeOpsiHOTO 3epkanay -
XapaKkTepHas peakuus Ha ajpAeruipl. 3anumure HaOmoaeHus. Hanummre
ypaBHEHHUE PEaKIMU BOCCTAHOBJICHUSI cepedpa popMaInHOM.

[To xomy pabOThI 3aMOJIHUTE TAOJHITY U CAETIATe BHIBOJIBI.

KoHTposbHbIE BOIIPOCHI.

Ocy1iiecTBUTE NpeBpalieHus: (COCTaBbTe ypaBHEHUs cornacHo cxeme). [loanummre
Ha3Bauus semects. C,H, — Co,Hy — Co.HsOH — CH3COH

JIABOPATOPHAS PABOTA Nel8

Ha3Banue padotbi: VccienoBanue CBOMCTB KapOOHOBBIX KHCIIOT M UX COJICH.

Iesu padoTbI
1. IIpoBecTH ONBITHI, MOATBEPKIAIONIME CBONCTBA OPraHUYECKUX KHUCIOT (Ha

IpUMEpPE YKCYCHON KUCIIOTHI).
2. CpaBHUTH CBOICTBA OPraHUYECKUX M HEOPTAHHMUECKUX KUCIIOT
3. Hamwmcath ypaBHEHUS BBITIOJIHEHHBIX PEAKII B MOJICKYJIIPHOM M HOHHOM BUJIE.

PeaktuBbl: ComsiHas KuCIOTa, TUAPOKCHJ HATpHUs, YKCYCHas KHUCIOTa, LHUHK,
(beHondranenH, 1aKMyc, KapOOHAT KaJJblUs, MBUIbHBIE CTPYKKHU.

Oo6opynoBanue: IlltatuB ¢ mpoOupkamu, Cyxoe roprouee, CIUYKH, acOecToBas
CEeTKA.

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;

3HAHMSI: CBOMCTBA KApOOHOBBIX KMCJIOT U UX COJICH;

YMEHHUS: COCTaBISATh YPABHEHUS PEAKIIUM, XapaKTEPHBIX Il KAPOOHOBBIX KUCIIOT U
UX COJIEH.

Xoxa padoTsi:

Ilpumeuanue: ONBITBI C OPraHUYECKMMU U HEOPTAaHUYECKHUMHU KHCIOTaMH
MPOBOAUM MAapajuIeNIbHO.

Omnbit 1. CBOWCTBA YKCYCHOW KUCIIOTHI.

1.1. Tlomectute B 2 npoOUPKH MO OAHOW TpaHyje IMHKA U J100aBbTE B IMEPBYIO
MPOOUPKY 2 MJT YKCYCHOU KHUCIIOThI, BO BTOPYIO — 2 MJI COJITHOM KUCJIOThI. OOpaTuTe
BHUMAHUE Ha TIOSBJICHHE MY3BIPHKOB Ta3a B o00eux npoOupkax. 3anuiluTe
HaOmoaeHus. Hanummre ypaBHEHHE peakIMM IIUHKA C YKCYCHOM KHCJIOTOM M C
coJisiHOM kuciaoTou. IloanmummTe Ha3BaHUS BEILICCTB.

1.2. Tlomecture B 2 mpoOUpKH MO 2 MJI pacTBOpa Ieaoud (THAPOKCUJ HATPHS),
n00aBbTe B KaXKIyH MNpoOMpKY Karmmo deHondTasenHa. BBenure B TEpBYIO
MPOOUPKY 2 MJT YKCYCHOM KUCJIOTHI, BO BTOPYIO — 2 MJI COJISTHOM KuciIoThl. OOpaTuTe
BHUMaHHE HAa W3MEHEHUE OKPACKH B 00EWX MpoOHpKax. 3amuimuTe HAOIIOACHHUS.
Hanummre ypaBHeHust npoBeAEHHBIX peakuuid. [loanumunre Ha3BaHUS BELIECTB.
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1.3. IlomectuTe B 2 MpOOUPKH HEMHOTO KapOOHATa KajblHs U 100aBbTE B MEPBYIO
OpoOMpKy 2 MJI YKCYCHOM KHCJIOTBI, BO BTOPYO — 2 M COJSHOM KHCJIOTHI.
BHumarenpbHO mpoHaOmonaidTe 3a  MPOUCXOJAIIMM  IPOLIECCOM.  3allUIINTE
HaOmoneHus. Hanummre ypaBHEHUs BBINIOJHEHHBIX peakiuu. [loanuiute Ha3BaHus
BEIIECTB.

OmnbIT 2. ['MaApOAN3 MblIa.

Conu cTeaprHOBOM KHUCIOTHI M IIEJTOYHBIX METAJIOB NPEACTaBIISIIOT cO00Ml MbLia.
Hccenenyem cBoliCcTBa MbLa.

2.1. Haneiite B mpoOUpKYy 2MJI JTUCTUIUTMPOBAHHOM BOJBI, 100aBbTE B HEE OJHY
CTPY)KKYy MbIJIa W XOpomio mnepemernaite. OOparure BHUMAaHHE Ha IMOSBJICHHE
MYTHOTO pacTBOpa. 3amumuTe HaOmoAeHus. Hamumumre ypaBHEHUE peaklHuu
THJIPOJIN3a MbLJIA.

2.2. K nmomydyenHomy pactBopy no0aBbre 1-2 kammm QenondranenHa. Obpatute
BHHUMaHHUE Ha OKpacKy pacTBopa. Kakyto cpeny nuMeeT pacTBOp MbLia.

[To xoty pabOTHI 3aM0MHUTE TAOJUILY U CAETANTE BHIBOBI.

KoHTposbHBbIE BOIIPOCHI.

1. Kakas BbICcIIasg KapOOHOBAs KUCJIOTa BXOJUT B COCTaB MbLia?

2. IloueMy MBUIOM YMBIBAaThCSl HE pEKOMEHyeTCs?

3. Yro npencrapisAioT cOOON CHHTETHUECKHE MOIOLINE CpeicTBa?

JIABOPATOPHAS PABOTA Nel9

Haszsanue pa0dorsi: VccienoBanne CBOWCTB ITTIOKO3bI, CaXapo3bl, Kpaxmania

esu padoTbI
1. JlokazaTh 3KCHEPUMEHTAIILHO, YTO TJII0K03a 00J1a1aeT CBOMCTBAMU

MHOT'0aTOMHOTO CIIUPTA U alibJerua.
2. WccnenoBaTh PU3NIECKUE CBOWCTBA CaXapo3bl.
3. HccnenoBaTh pacTBOPUMOCTH Kpaxmaiia B BOJIe, IPOBECTU KAaU€CTBEHHYIO
pEeaKkIuIo Ha Kpaxmadl.

4. HanucaTh ypaBHEHHUSI BBITIOJTHEHHBIX PEAKITUH.

PeaktuBbl: 10% pacTBOp INIOKO3bI, caxapo3a, Kpaxmall, pacTBOP THUIPOKCHUIA
HaTpusi, pacTBop cyabdara meau (1), cepnas kuciora, Boja, HogHas Boja.

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

Pesyabrarsl:

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

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

3HAHMA: CBOMCTBA IUIIOKO3bI, CaXapo3bl U Kpaxmaa,

YMEHMsI: COCTaBJISITh YPABHEHUS PEAKIINM, XapaKTEPHBIX JJIS TJOKO3bI, CaXxapo3bl U
Kpaxmasa.

Xoxa pa6oTbi:

OmnbIT 1. CBOWCTBA TIIIOKO3BI.

1.1. O6HapyKeHHE Y TJIFOKO3bI CBOMCTB MHOTOATOMHOTO CIIUPTA.

[TomecTuTe B IpoOUpPKy 4 Karum pacTBOpa mejaoun (TUIPOKCUIA HATPHUS) U 2 KaTUTH
pactBopa cynbdara menu (I1). Berpsixaure conepxumoe mpoOupku 10 00pa3oBaHUS
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ocagka. JloGaBbTe Karmo, TJIIOKO3bl M TIIATENbHO TNepeMemiaiite. OOparute
BHUMAaHKE Ha 00pa30BaHUE PACTBOPA CMHETO ILIBETA, YTO SIBIISIETCS XapaKTEPHBIM IS
MHOTOAaTOMHBIX CHHUPTOB. 3anuinute HabmoneHus. Hamuiure ypaBHeHHE peakuuu
TIII0K03bI ¢ TuapokcuaoM Meau (I1). TloanuimmTe Ha3BaHMs BEIIECTB.

1.2. OOHapy>KEeHHE Y TJIFOKO3bI CBOMCTB aJIbJIETUIOB.

[lony4yeHHslii pacTBOp HarpeBaiiTe B MpoOOUpPKE O KUIEHUs, Ccleas 3a
MOCJIeIOBATEIbHBIMA U3MEHEHUSIMU, TIPOUCXOIAIIMMU C ocasikoM. OOpasyromuiics B
KOHILIE peaklUnu KpacHbIil ocagok umeer coctaB CupO. [[aHHas peakuus xapakTepHa
ULl albJETUAOB. 3anuiiuTe HaOmoAeHus. Hanumure ypaBHEHUE peaKIUH
BoccTaHoByeHUs ruapokcuaa meau (I1) rmroko3oit. [loanumnTe Ha3BaHUS BEIIECTB.

OmnbiT 2. CBOWCTBA CaXxapo3bl.

BHumaTenbHO paccMOTpUTE KpUCTAUIbl  caxapo3bl. IlomMecTuTe HECKOJIBKO
KpPUCTAJIJIOB B IPOOUPKY M 100aBbTe BOAbl. OOpaTuTe BHUMAaHUE HA PACTBOPUMOCTD
caxapo3bl. OnuimuTe Pu3nyecKre CBOWCTBA Caxapo3bl.

OmneiT 3. CBOMCTBa Kpaxmadia.

3.1. PacTBOpeHHEe Kpaxmasa B BOJIE.

Haceimbre B mpoOupky HEMHOTO Kpaxmania, J100aBbTe€ 2 MJI XOJIOAHOW BOJBI U
xopomio B30oaTaiWTe. OOpaTuTe BHHUMAaHHME, YTO KpaxMmajl HE pacTBOpSIETCS B
XoJioHOM Boje. HanelTe B 4uCTYI0 MPOOUPKY 5 MJI BOJIBI M HArpelTe 10 KUIICHHUS.
Brnelite B mpoOUpKYy C KHUIISITKOM COJAEpKUMOE TiepBo mpodupku. OOparute
BHMUMaHu€ Ha o00pa3oBaHHME BSI3KOTO pacTtBopa — Kiedcrepa. Onumure
PacTBOPUMOCTb Kpaxmaja B XOJIOJHOU U ropsyeid BOJe.

3.2. KayecTBeHHAas peakiys Ha Kpaxmal.

B npoOupky ¢ oxJ1axJAeHHBIM KJIEUCTEPOM JT00ABHTE KAIUIKO CHIIBHO pa30aBiIeHHOM
HomgHoil Boawl. OOpaTWTe BHUMAHHE Ha M3MEHEHHUE OKPACKUM PacTBOpa. YKAKUTE
XapaKTEepPHBIN MTPU3HAK KAaYECTBEHHOW pEeaKMU Ha KpaxmaJl.

[To xoxy paboThI 3aMOJIHUTE TAOJIUILY U CACIIANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.

OcyiecTBUTe MpeBpanieHus (CocTaBbTe ypaBHEHUs corniacHo cxeme). [loamummre
Ha3BaHUs BelecTB. GOpMYIIbl BEIIECTB B YPABHEHUSIX MPEICTABUTH B MOJIEKYISPHOM
U CTPYKTYPHOM BHJIE.

CsH120s — C:HsOH — CH3COOH — CH3COOC,Hs

JIABOPATOPHASI PABOTA Ne20

HasBanue pa6orsl: VccienoBanue CBOMCTB OCIKOB

esu padoTbI
1. W3yuyuTh cBOMCTBA OEIKOB.
2. BBISICHUTH YCTOWYMBOCTH OCJIKOB MO OTHOIIEHUIO K HArPEBAHUIO U BO3/ICHCTBUIO

PEAKTHUBOB.

3. TlpoBectu 11BETHBIE pEAKITUU HA OCIKH.

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

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

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

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

3HAHMA: CBOMCTBA U CTPOCHHUE OEJIKOB,

YMEHHUS: IPOBOJIUTHh KAUECTBEHHBIE PEAKIIMK HA OCJIKHU.

Xoxa pabdoThI:

Omngit 1. PacTBOpeHue OeaKoB.

[IpurotoBsTe pactBOp Oenka. [l 3TOro paszdelite KypuHOE SMII0 U aKKypaTHO
oTAenuTe OENOK OT >KeNTKa. belok moMecTuTe B XMMHUYECKUN CTakaH, M 3ajeiTe
XOJIOIHOM BOJIOM, pa3MeElIMBas CTEKISIHHOW Nalo4ykoil. OxapakTepu3yiTe BHI
pacTBopa SMYHOrO OeJKa.

Omnpit 2. Jlenaryparius 6€JIKOB.

2.1. B nmpoOupky HamelTe 2 MJI pacTBopa SHYHOTO Oellka ¥ 100aBhTE HEMHOTO
pactBopa cynbdarta meau (II). Obparure BHUMaHUe Ha JeHATypaluio Oenka. B uém
OHa MPOSIBIAETCA? YKaKUTE IPUUNHY JECHATYPAIUU.

2.2. B nmpoOupky HameWTe 2 MJI pacTBopa SHMYHOTrO Oeika U 100aBbTE HEMHOIO
cepHOM KHCIOThL. OOpaThTe BHUMaHUE Ha BBHIMAJCHHE OCAIKA. YKAKUTE MPUUUHY
ATOTO SIBJIICHUSI.

2.3. B npoOupky HanelTe 2 MJ pacTBopa SIMYHOTO Oeska W Harpeiite. OOpatute
BHMMaHHe Ha CBEpThIBaHUE Oenka. Kak Ha3pIBaeTcs ATOT rpoiiecc?

OmnbiT 3. I[BEeTHBIE peakiMU Ha OCJIKHU.

3.1. buyperoBas peakuusi.

Hanelite B mpoOupky 2 mi pactBopa Oenka, n100aBbTe 1 M1 pactBopa cyibdara
meau (II) m 2 M ruapokcuaa HaTpus, Xopowo B30oaTaiite. OOpaTuTe BHUMaHUE Ha
M3MEHEHHE OKpPACKU pacTBOpa. YKKUTE XapaKTepHbIM MpU3HAK OUYpeTOBOM
peakiuu. Kakue QyHKIMOHANIbHBIC TPYINIbl MOJEKYJbl O€lika HUIrparoT poJib B
M3MEHEHUH OKPacKu?

3.2. KcaHTONpOTEHHOBAsI PEAKIIUSI.

Haneiite B mpobupky 2 My pacTBopa Oeska npuseiiTe 1 Ml KOHII. a30THOW KUCIIOTHI
U HarpeiTe cmech. OOpaThTe BHUMaHHE Ha M3MEHEHHE OKPACKU OcCajika. Y KaKHUTe
XapaKTEpHBIA MPHU3HAK KCAHTONMPOTEHMHOBOW peakuuu. Ha kakue (yHKIIMOHATBHBIC
TPYIIIbI JAHHAS PEAKIUS SIBISETCS KA4€CTBEHHOM ?

[To xoxy paboThI 3aMIOJIHUTE TAOJUILY U CIETIAWTE BHIBOJIBI.

KonTposbHBIE BOIIPOCHI.
1. Kakwue cBsi3u y4yacTBYIOT B 00pa30BaHUU BTOPUYHOU CTPYKTYpbI Oesika?
2. Kakwue BemiectBa 00pa3yroTcs Ipu THAPOIN3E OCITKOB?
3. Kakwue cBs31 y4acTBYIOT B 00pa30BaHUU MEPBUYHOMN CTPYKTYpHhI Oeaka?
4. JlokaxuTe, 4TO OCJIKHU SBJISIIOTCS MOJTUMEPAMH.
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HPUJIOKEHUSA

lpunoswcenue 1

Oo6o3navenue| lucnepcuas ¢gaza| Jlucnepcuas cpeaa Ha3Banue u npumep
r/r ["azoo00paznas ["azo00paznas HucnepcHas cuctema He oOpazyercs
KT Kunkas ["a3000paznas A»npo30s: TyMaHBbl, 001aka
T/T Teépnas ["a3o06paznas A»npo30i# (IIbUTH, IBIMBI), TOPOIIKU
'K ["a3000paznas Kunkas I"a30BBIC 5MYJIBCUU U [IEHBI
KK Kunkas Kunxas OMysbcuu: HePTh, KpeM, MOJIOKO
T/XK TBépnas Kunkas CycnieH3uu ¥ 30J14: Wi, B3BECh, acTa
I'/T ["a3o000paznas TBépnas [Topuctslie Tena
n KanunispHele CHCTEMBI: )KUIKOCTD B
XK/T Kunkas Teépnas
MOPUCTHIX TeJIaX, [PYHT, I0YBA
n . TBEpAbIE reTEPOreHHbIE CUCTEMBI: CIIJIABbI
T/T Teépnas Teépnas P p ’
OCTOH, KOMITO3UIIMOHHbBIE MAaTEPHAIIBI
IIpunooicenue 2
Tab6auna 1 PacnosHaBaHue miacrmace
IlnacTmacca Buemnue OTHoOlIEHNE K JleiicTrBue
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 nHarpeBanum pasmsryaercs. |B arerone, Oenzone
MMOHM>)KEHHOMN loputr HeGonpmIUM TUTAMEHEM, [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.
[Tomumernnmera- | 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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Tao6auna 2 PaciozHaBaHue BOJIOKOH

BoJjiokno C:kuranue HeiictBue HNO3 JleiicTBHE JleiicTBHE
H2S504 aneTroHa

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

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

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

paJbHBIA |IAPUK  YEPHOIO LIBETA, |KPACHBIN LBET.

HIEJIK KOTOPBIA  pacThpaercsa B
MTOPOLIOK.

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

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

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

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

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

Ipunoowcenue 3

ILnoTHOCTDL M NMPOUEHTHOE COACPKAHUEC PACTBOPOB XJ10pU/1a HATPHUA.

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

MIpU TEMTIEpaType

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