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PEIIEH3USA

Ha METOJIMYECKHE PEKOMEH/IAlUHU 0 BBIMOJHEHUIO TaOOPATOPHBIX paboT Mo
o011e00pa3oBaTeNbHON TUCIUILIMHE «XUMUS» IS CIIEHUATIbHOCTH
TEXHOJOTUYECKOTO MPOQUIIS
09.02.07 UudopmanmroHHbie CUCTEMBI U MporpammupoBanue ([Iporpammucr),
paspabotannbie npenogaBareneM ['BIIOY «HOxHo-Ypanbckuii rocy1apcTBEHHBIH
TexHu4YecKkui kosuex» Kpupomeeron B.B.

Hactosmue meToauueckne peKOMEHAAlUU COCTABIEHBI B COOTBETCTBHH C
tpeboBanusimu OI'OC CIIO no cnemmansHoctu 09.02.07  MHpopmarmoHHbIe
cucteMbl u mporpammupoBanue ([Iporpammuct) u ¢ yderom pabodeid mporpaMMoit
0011e00pa3oBaTeIbHON TUCIUIUIUHBI « XHUMUSD).

B ocHoBe 0011€00pa3oBaTeabHON JUCHUILUINHBI « XUMUS» JIEKUT YCTAaHOBKA Ha
(dopMupoBaHUE y 00y4aeMbIX IEJIOCTHOTO MPEICTABICHUSI O MUPE U POJIM XUMHUU B
CO3/IaHHU COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI Mupa; (OpMUPOBaHHE
HABBIKOB MCCIIEI0BATENbCKON pabOThI, pa3BUTHE [103HABATEIBHOI'O HHTEPECA.

HacTosmue mertoguueckue pekoMeHAanuu paccuutaHbl Ha 40 yacoB. Ux
COJEp)KaHUE  ONpEIeNsieT METallpeJMETHbIe, MPEAMETHbBIE U  JUYHOCTHBIC
pe3ynbTaThl, BKJIIOYAaeT B ceOs IMepedeHb JabopaTopHbIX paboT, TpeOOBaHUS K
BBITIOJTHEHUIO  OTYETOB M KPUTEPUU  OIICHUBAHHS, COJECpXKaHUEe  padoT,
PEKOMEHIyeMYIO JTUTEPaTypy.

[IpencraBieHHBIN IepeYeHb BKIIOYAET PaOOTHI, MOCBAIICHHBIE OCHOBAM XUMUU
IUCTIEPCHBIX ~ CHUCTEM, M3YyYEHUIO OCHOBHBIX KJIAcCOB HEOPTaHWYECKHX U
OpPraHUYECKUX BEIIECTB, BAKHEUIINX XUMHUYECKHX IPOIECCOB, a TaKXKe H3yYEHUIO
TPy NPUPOAHBIX U CHHTETUYECKUX TTOJTMMEPOB.

[IpencraBnennble 1a00OpaTOpHBIE PAOOTHI SABJISIOTCS OJHOW U3 (GOPM TEKYIIETO
KOHTPOJISI, MO3BOJISIIOT 3aKPENUTh U MPOBEPUTh OCHOBHBIE MOMEHTHI COJIEpKaHUs
oOyuenus. Creyer OTMETHTh MPO(ECCHOHANBHYIO HANpPaBIEHHOCTh padoT,
CBSI3aHHYIO C TEXHUUYECKUM MpoduiieM oOydeHHUs.

MeTtoauueckie peKoMeHAAIMH 110 BBITIOJHEHHUIO J1a0OpaTOPHBIX pabOT MOTYT
OBITH PEKOMEHIOBaHbI JUIsl U3yUEHUsl 00111e00pa30BaTeIbHON TUCHUIUIMHBI « XUMUSD)
Uit crienuanbHOCTH  TexHosorundeckoro mnpoduns 09.02.07 UuadopmanuoHHbie
cucTeMbl U nmporpammupoBanue (I[IporpamMmucr).

K.T.H., IoUeH T Kadeapsl «Boaoo TBeIeHAE H BOJIO-
cuab xenney O xHo-Yparbekoro rocy1apc+BeHHON0 (/)
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1. HOACHUTEJIBHASA 3AIINCKA

Meroanueckiue PEeKOMEHJAllMU IO BBIMOJHEHUIO JIA0OPATOPHBIX paboT o
0011e00pa3oBaTeNbHON AUCIUIUIMHE «XUMHUS MpeAHa3HAYEHBI NIl 00y4aronIuXcs
cnennanibHocT  09.02.07  MHpopmanmoHHbIe CHUCTEMBI M MPOrpaMMHUPOBAHHE
(ITporpaMM#CT)  TEXHOJOTHYECKOTO PO, Yy4YacTBYIOIICH B pealu3aiuu
®enepanpHoro npoekra «IIpodeccuonanurer.

JIaGopaTopHble 3aHATHSA SBISIOTCS BaKHBIM 3JIEMEHTOM 00111€00pa3oBaTeIbHOMN
TUCITMIUIMHBL. B Tiporiecce BBIMOMHEHUS JTa0OpaTOPHBIX paboT, OoOydarommecs
CUCTEMATHU3UPYIOT U 3aKPEIUISIOT MOJyYEHHbIE TEOPETHUECKUE 3HAHUSA, Pa3BUBAIOT
UHTCIJICKTyallbHBIE M MPO(PECCHOHANbHBIE YMEHHs, (QPOPMHUPYIOT DJIEMEHTHI
KOMITETCHIIUHA Oy IyIINX CIEIAaTUCTOB.

PabGoueit mporpammoii  00111€00pa30BaTENbHON  TUCHUIUIMHBL  « XHUMUSD»
npeaycMoTpeHo BbinosiHeHue 20 imabopaTopHbIX padOT, KOTOpbIE HAaNpaBJICHbl Ha
JOCTHKEHHE CIETYIOIINX LeJIei:

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

— ¢dopmupoBaHHe Yy OOy4YaIOIIMXCS YMEHUH OCYIIECTBIATH TMOUCK U
UCIIOJIb30BaHuEe HH(OpMaluu, Heooxoaumoun g 3PGEKTUBHOTO BBIOJIHEHUS
podecCUOHANIBHBIX 3a/1a4, TPO()ECCHOHATHLHOTO U JINYHOCTHOTO Pa3BUTHS;

— ¢opmupoBaHne |y O0OydYarOImIMXCS yMEHHW  TOATBEPXAATh  3HAHUSA
XUMUYCCKUMU OTBITAMH, aHAJU3UPOBaTh, IO3HABATh MHOTO00pa3We MPUPOIBI
BEIIIECTB, HAKAIUMBaTh (aKTHI JUIsI CPAaBHEHHM, 0000IEHUH, BEIBOJIOB, B TOM YHCIIC
MIPU U3YYCHHUH IPYTUX JUCIHIUINH;

— pa3BuTHE Yy OOydYaromwuxcss yMeHui HaOmoaaTh (AKThl U SBJICHUS U
OOBSCHSATH UX CYIIHOCTh B CBETE M3YUYCHUS TEOPUNA U 3aKOHOB,

— pa3BUTHE y OOYYAIOIIMXCS YMEHHI COIMOCTAaBJISTh PE3yJbTaThl MOJYy4YEeHHON
paboThI C TEOPETUUECKUMU KOHIETIIUSIMH,

— TpUOOpeTeHre OOYYAIOIIMMUCS CIECIMATbHBIX YMEHUN W HaBBIKOB PabOTaTh
CaMOCTOSATENIbHO; YMEHHM OCYIIECTBISATh HMHTEPIIPETAIIMI0 UTOTOB J1a0OpaTOpHOM
paboThI, OLICHUBATh MTPUMEHUMOCTh TOJIYYCHHBIX JAHHBIX Ha MPAKTHKE, B KAYECTBE
MCTOYHHMKA HAYYHOTO 3HAHUS.

— OCO3HAHHE OTBETCTBEHHOCTH OOYYAIOMIMXCS CTPOTO COOJIIONATh MEPHI
0e30MacHOCTH Mpu padoTe B JIabopaTopuM, palMOHAIBLHO pPacxXxoJ0BaTh pabouee
BpeMs M XMMHYECKHE PEaKTHBBI B XUMHUYECCKOW abopaTopuu, a TaKKe YMCHHM
OKa3aHWUs MEepPBOU MOMOIILIH;

Boinonnenune m1abopaTopHbIX pabdOT AMCHMIUIMHBL «XUMHUS» O00eCreurBaeT
JTOCTHKECHHE CICIYIONINX PEe3yIbTaTOB O0YUCHHUS:

JUYHOCMHBIX
— JIP 23 T'oTOBHOCTB K Tpyay, OCO3HAHUE LICHHOCTH MAaCcTEPCTBa, TPYAOIIO0HE;
— JIP 24. TOTOBHOCTb K aKTUBHOW [E€ATEIbHOCTH TEXHOJOTHYECKOW U
COILIMAJIbHOW HAIPaBJIICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH U
CaMOCTOSITENIHHO BBITIOJIHATH TaKyIO IE€ATEIbHOCTD;



JIP 25. Wntepec k pa3nuyHbIM chepaMm MpodeccHOHANbHON NeATeIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymeid mnpodeccun H
pealIn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIAHBI,

JIP 26 rOTOBHOCTb M CHIOCOOHOCTh K OOpa30BaHMIO U CaMOOOpPa30BAHUIO Ha
MPOTSKECHUN BCEU JKU3HU,

MemanpeomenHuIX:
VHUBEPCANILHBIX YUeOHbIX NOZHABAMENbHBIX 0CUCEULL:

MPII 02 ycranaBnuBaTh CyIIECTBEHHBIM NPU3HAK WM OCHOBAHUSA JUIS
CpaBHEHMS, KilacCU(pUKAITUU U 0000IIeHNS;

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

MPII 05 BHOCHTH KOPPEKTHBBI B JEATEIBHOCTH, OLICHUBATH COOTBETCTBUE
PE3yIbTATOB 1IEJISIM, OLICHUBATH PUCKU MOCJIEACTBUM 1€ TENHHOCTH;

MPII 08 crmocoOHOCTh W TOTOBHOCTh K CaMOCTOSITEILHOMY TMOMCKY METOJIOB
pELIECHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS,
MPII 13 ananu3upoBaTh MOJYYEHHBIE B XOJE PELICHHS 3aaud pPEe3yJIbTAThl,
KPUTHYECKHU OIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHECHHUE;

MPII 17 yMeTp TEepEHOCUTh 3HAaHHS B ITO3HABATEIBHYI0 M MPAKTUYECKYIO
00J1aCTH KU3HEACATCIILHOCTH;

MPII 19 BblABUTaTH HOBBIE WJIEH, MNPEAJIAraTh OPUTHMHAIBHBIC TMOAXOAbI U
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 camoCTOsATENbHO OCYIIECTBIATh MO3HABATEIBHYIO JESITEIBHOCTD,

BBISIBIISAITh TIPOOJIEMBI, CTaBUTh M (POPMYJIMpPOBaTH COOCTBEHHBIE 337aud B
00pa3oBaTENbHOMN AESITEIIBHOCTU U )KU3HEHHBIX CUTYalUsX;

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

OTBCTCTBCHHOCTH 34 PCIICHUE,

npeomMemHulx:
— IIP6 01 chopmupoBaHHOCTH MPEACTABICHUN: O XUMUYECKON COCTaBISIONMIEH

€CTECTBCHHOHAYYHOM KapTUHbI MHUpPA, POJIM XWMHUHA B MO3HAHUU SIBJICHUM
npupoasl, B (OPMHPOBAHWM MBINUICHUS U KYyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM NIJIsi PEIIeHUs MPaKTUYECKUX
3a/lad ¥ DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
IIPUPOJTHOM Cpelie;

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

OCHOBOIIOJIAral0IIMe MOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas
000JIouKa aTOMa, WMOH, MOJEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTEIIEHb OKHUCJIEHUS, XUMUYECKAsl CBA3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
0o0beM, yriaepoAHblid ckener, GyHKIHUOHAJIbHAS TpyNna, pagukal, U30MepHs,
TOMOJIOTMYECKUN P, YIVIEBOAOPOABI, KHUCIOPOACOAEPKALIUE COCAUHEHUS,
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OMOJIOTUYECKH aKTHBHBIC BemiecTBa (yriaeBOABI, >KHPHI, OEIKH), MOHOMED,
NOJIUMEP, CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COCIMHEHUS,
KPUCTAJNIMYECKAsl pelIeTKa, TUIbl XUMUYECKUX peaKkuil (OKUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIC, IK30-U SHIOTEPMUUYECKHE, PEAKIIMM MOHHOTO OOMEHa),
pacTBOp, JJIEKTPOJIUTHYECKAS IUCCOLUUALMS, OKUCIUTEIb, BOCCTAHOBHUTEID,
CKOPOCTbh XMMHYECKOW peakliui, XUMHUYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOTO CTpOeHUsi opraHudeckux BemiecTB A.M. byrtieposa,
TEOpPUSl DJIEKTPOJUTUYECKOW JUCCOLMALMK, nepuoanueckui 3axkoH J[.H.
MenpeneeBa, 3aKOH COXpPAaHEHUsI MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHMA
SI3BIK XUMUH, (AKTOJOTHICCKHAE CBEICHHSI O CBOWCTBAaX, COCTaBE, MOIYICHHUH
1 0€301aCHOM HCIIOJIH30BAaHUN BAKHEHIIIMX HEOPTAHUUECKUX U OPTaHHIECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;

[IP6 04 cdopmMupoBaHHOCTH YMEHHA WCIOJIB30BaTh HAWMMEHOBAHUS
XMMHUYECKUX COCAUHECHUN MEXKIYHAPOJHOIO COK3a TEOPETUYECKOW U
NPUKIAJHOM XUMHM M TPUBHAIBHBIE HA3BAHUS BaXXHEUIIMX BEIIECTB,
COCTaBJISITh (DOPMYJIBI HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB, YPABHEHUS
XUMUYECKUX PEAKIUH, OOBICHATh MX CMBICH, MOJTBEPXKAATh XapaKTEepPHBIC
XUMHUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU H
3alUCAMH YPABHEHUN XUMHUUYECKUX PEaKIIUil;

[IP6 05 cdopMHUPOBAHHOCT, YMEHUH YyCTAaHABIMBATH MPUHAIJIECKHOCTh
M3YYCHHBIX HEOPraHMYECKUX U OPraHUYECKHX BEIIECTB K OMNPEICIICHHBIM
KJIacCaM M TPyINIaM COCIUHEHHM, XapaKTepU30BaTh UX COCTaB U BaKHEHUIIUE
CBOWMCTBA; OMNpPEACNSATh BHJbl XMMHUYECKUX CBsI3eM (KOBaJEHTHAasl, MOHHAasi,
MeTaJJTMYecKasi, BOJOPOJHAs), THUIbl KPUCTAUIMYECKUX PEIICTOK BEIIECTB;
KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIINH;

[IP6 06 BrnageHHEe OCHOBHBIMHU METOJAaMU HAYYHOI'O TO3HAHUS BEUIECTB U
XUMUYECKUX  sgBJCHMM  (HaOmroleHwe,  M3MEpeHue,  IKCIEPUMEHT,
MOJEIUPOBAHUE;

[TP6 07 chopMHUpPOBAaHHOCTH, YMEHHMM TMPOBOJIUTH PACUETHI MO XUMHYECKUM
dbopMynaMm ¥ ypaBHEHUSIM XHUMHUYECKHX pEaKIUid C HUCIOJIb30BAHUEM
(Gu3NUEeCKUX BEIMYUH, XapaKTePU3YIOIMIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaJbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; MKCIOJIb30BATh CUCTEMHBIE XMMHWYECKHE 3HAHUS [JIs1 MPUHSITHUSA
pelIeHNu B KOHKPETHBIX KU3HEHHBIX CUTYalIMSIX, CBI3aHHBIX C BEIIECTBAMU U
UX IPUMEHEHUEM

[1P6 08 cdhopmMUpOBaHHOCTH YMEHHH IJIAHUPOBATH U BBIMOIHATh XUMUYECKUMA
AKCIEPUMEHT (TIpeBpalleHusl OpPraHWYECKUX BEIIECTB IMPU HarpeBaHUH,
MOJYy4YEHUE STWIEHA W W3YYECHHE €ro CBOMCTB, KAUECTBEHHBIC PEAKIIMHU Ha
anbACTUABI, KpaxMmal, YKCYCHYI KHCIOTYy; JIeHaTypauus OeJIKOB IMpu
HarpeBaHWM, I[BETHbIE peakiuu OEJIKOB, MPOBOJUTh PEAKIMH HOHHOTO
oOMeHa, OMpeaeNaTh Cpeay BOJIHBIX PAaCTBOPOB, KAYECTBEHHBIC PEAKIIMU Ha
cynb(dar-, kapOOHAT- W XJIOPUA-aHMOHBI, HAa KATHOH aMMOHHUS, peIIaTh
AKCIEpPUMEHTaNIbHbIE 3a7auun no TemMaM "Metamibl" u "Hemeramns") B
COOTBETCTBUHM C TIPABWJIAMH TEXHHKH OE30MaCHOCTH TpU OOpaIlleHUU ¢
BEIIECTBAMU U JaOOpaTOPHBIM OOOpPYAOBAHHEM; TPEICTABIATH PE3YIbTAThI
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XUMHUYECKOTO IKCIIEPUMEHTa B (JOpME 3aMucu YPaBHEHUI COOTBETCTBYIOIIUX
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 Hcnosip30BaTh COBpEMEHHBIE CPEACTBA MIOUCKA, AHAIIA3A U
WHTepHIpeTanuu nHGopMaIuu, 1 HTHGOPMAITMOHHBIC TEXHOJIOTHH,
HE0OXOUMBIE IS BHIOTHEHHS 3aa4 pOo(eCCUOHATBHON A TEIbHOCTH;

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

— [TIK 11.6. 3ammmars nHGopMalnio B 0a3e JaHHBIX ¢ UCIOJIb30BaHUEM
TEXHOJIOTHH 3aIIUTHl HHHOPMAITIH .

Onucanue Kaxaou yabopaTOpHOU paOOThI COACPKUT HOMEp, Ha3BaHUE, 1ICJIb
paboThl, MEpeuYeHb PEAaKTUBOB U 00OpyAOBaHUS, (QOpMUpPYEMBbIE B IpoIEecCe
BBITIOJTHCHHSI paOOTHI 3HAHUS M YMEHUS, OMMCAHNE aJITOPUTMA BBITIOTHEHUS paObOTHI,
BBIBOJ U KOHTPOJBHBIC BOIMPOCH (C IICJBIO BBISBUTH M YCTPAHUTHh HEIOUYETHI B
OCBOCHHMH Marepuaina). OT4eT o mpoJeraaHHOW padoTe BBINOJIHAETCS B TETPAASIX IS
1abopaTOpHBIX paboT, KpaTKOe onKrcaHue paboThl 0OPMIIIETCS B BUE TAOIUIIBIL:

Anroputm BBITIOJIHCHHUSI u VYpaBHeHUS peakivii U BHIBOJIbI
HaOJIIOIECHUS

Kpurepuu onenuBanus:

— OrmeHka «OTIUYHO» BBICTABISIETCS OOydwaromiemMycs 3a paloTy, BBINOJTHEHHYIO
0e30mK1004YHO, B TMOJHOM OO0BEME C YYETOM palMOHAIBHOCTH BBIOPAHHBIX
pELICHUN;

— OuneHka «XopoIo» BBICTaBISETCS O0yyarouiemMycsi 3a padoTy, BBHIIIOJHEHHYIO B
[OJTHOM 00bEME C HEeJI0UeTaMu;

— OueHka «yAOBJIETBOPUTEIBHO» BBICTABIsIETCS OOydaromemycsi 3a pabory,
BBITMIOJTHEHHYIO B HE MOJHOM oObeme (He mMeHee 50% mpaBUIIBLHO BBIMTOJIHEHHBIX
3aJaHui OT 001Iero oobeMa padoThl);

— OleHKa «HEYAOBJIETBOPUTEIBHO» BBICTABISIETCS OOydawleMmycs 3a padory,
BBITIOJIHEHHYIO B HE MOJHOM oObeMe (MeHee 50% mpaBHIIBHO BBIMOTHEHHBIX
3a/laHuii OT 001IeT0 00BbeMa paboThI).

2. IEPEYEHbB JABOPATOPHBIX PABOT

Kou-
Ne .
HaunmenoBanue 1a00paTopHoii padoThI BO
padoThI
4acoB
1. CrniocoObl pa3ziesieHns FeTePOreHHbIX CUCTEM 2
2. [IpuroToBieHNE TUCTIEPCHBIX CUCTEM U UCCIIEAOBAHHUE UX 9
CBOVCTB
3. [IpuroroBienue pacTBopa 3aJJaHHON KOHIIEHTpaIUU 2
4, [IpoBenenne peaknuii HOHHOTO 0OMeHa 2
5. HccnenoBanue CBOMCTB KMCIIOT, OCHOBAHUM, COJICH. 2
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e } Kou-
paGoTEI HaumeHnoBaHue j1abopaTopHOi padoThI BO
JacoB

6. ['uaponus comeit. 2

7. Pemenue skcriepuMeHTaIbHBIX 33/1a4 Ha HICHTA(DUKAITATO 5
HEOPTaHUYECKUX COCTUHEHUN

8. HccaenoBaHne  OKHCIHTEIHLHO-BOCCTAHOBUTEIBHEIX  CBOMCTB 5
METAJIJIOB, HEMETAJIOB U UX COSAMHEHHI

9. UccnenoBanne BIMSHUS pPa3IMUHBIX (PAKTOPOB Ha CKOPOCTH 9
XUMHUYECKOM peaKIuu

10. XHUMHUYECKOE PABHOBECHE U YCIIOBHS €r0 CMEIICHUS 2

11. Uccnenosanue cBOMCTB METAJUIOB M UX COEIUHEHUI 2

12. | [lony4yenue, coOupaHue 1 pacrio3HaBaHUE Ta30B 2

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

14. | Koppo3ust METa/sIoB U METO]IbI 31U ThI 2

15. [IpoBenenue peakiuii o 0OHAPYK EHUIO yriepoaa U BOJAOpOaa B 9
OpraHUYeCKUX BEIIeCTBaX

16. Pacrmio3naBanmne miacTMacc ¥ BOJOKOH 2

17. | ccnenoBaHue CBOMCTB CIIUPTOB U aJIbJETUIOB 2

18. UccnenoBanue CBONCTB KAPOOHOBBIX KUCJIOT U UX COJIEH 2

19. | MccnenoBanue CBOMCTB TUIIOKO3BI, CaXapo3bl, Kpaxmaia 2

20. HccaenoBanue CBOMCTB OEIKOB 2

JIABOPATOPHAS PABOTA Ne 1

Ha3Banue padotrbi: CriocoObI pa3ienieHus TeTePOTCHHBIX CUCTEM.

Heab padoTsI

1. O3HakoMUTHCS ¢ 00pa3IOM CMECH (COJIb C TIECKOM).

2. TlpousBecTH pasfeieHne CMECH, UCTIOIb3Ys Pa3IMYHbBIC CIIOCOOBI (OTCTanBaHUE,

(GunbTpOBaHKE, BEITAPUBAHUE).

Peaktussbl: [loBapeHHas cosb, MECOK, BOAQ, IPEBECHBIE OMWJIKU, KPACUTENb.

OOopynoBanue: XHMMHUYECKMH CTaKaH, CTEKJISIHHAs Mallouka, (UIBTpOBaJIbHAS
Oymara (OymaxHbli (PUIIBTpP), BOPOHKA, IITATUB, (apdhopoBas yalika, MarHur.

Pesyabrarsl:

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

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

3HAHMS: CTTIOCOOBI pa3/IeICHUs CMECEH;

YMEHHUS: BBITIOJHSTH JJA0OPATOPHBIN AKCIIEPUMEHT TI0 Pa3/ICTICHUIO CMECH.

Xoxa pa6oTsi:

Omnbit 1. PacTBOpeHME 3arpsi3HeHHOM coau. OTCTanBaHMUE.

Paccmotpute cmech conmu ¢ meckoM. [lompoOyiiTe oTnenuth cojib OT mecka. B
CTakaH €O cMecblo Hameite npuMepHo 20 ma Boabel. CoaepKUMOE CTakaHa
MEPEMEIIMBANTE CTEKIAHHOW MMAaJOYKOM JO0 pacTBOpeHHs conu. [laiTe pacTBopy
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orcrosTcs. OOpatuTe BHUMaHHWE Ha OCEJAHUE YACTUYEK IeCKa M YMEHBIICHHE
MYTHOCTH PacTBOpa.

OmnbIT 2. PUIETPOBAHUE.

byMmaxxubiii GuiabTp MoMecTuTe B BOPOHKY M CMOYMTE BOJIOHM, paclpaBbTe €ro,
YTOObl OH IUIOTHO MPHUMBIKANI K CTEHKaM BOPOHKU. BOpOHKY BCTaBUTH B KOJBIIO
mratuBa. KoHen €€ NOJKeH KacaTbCsd BHYTPEHHEW CTEHKH CTaKaHa, B KOTOPOM
coOupaetcsi oTGUILTPOBAHHBIA pacTBOp. MyTHBIN pacTBOp HajielTe Ha (PUIBTP 1O
CTEKJISIHHOM masiouke. B ctakan creder mpo3padyHblii GUIbTparT.

Onpit 3. JIeicTBIE MATHATOM.

Ha gnumctok Oymarm HachlllbTE HEMHOTO  MOPOIIKOOOpa3HOW  cepbl U
nopoiikooOpazHoro kene3a. I[lepememraiite BemiecTBa mmareiaeM. YTo Bbl
HaOJIroAaeTe Mpu ACHCTBUM MarHuTa Ha MOJTYYEHHYIO CMECh?

[Togymaiite, Kak MOKHO Pa3[eIUTh 3Ty CMECh, €CJIA OTCYTCTBYET MarHurT.

Omnpit 4. OTCTanBaHUE.

ITomecTuTe cMeCh MECKa M APEBECHBIX ONUJIOK B BOAY, Pa3MEIIANTE CTEKISHHON
Najgoukou. J[ns pazneneHus MOMYYMBIIEHCS CMECH IMOAOKIUTE HEKOTOPOE BpEMS,
noka 0osee TsKENbIE YaCTULBI HE OCSIYT Ha JTHO, @ MEHee TSHKENbIe He co0epyTes Ha
ITOBEPXHOCTHU BOJBL. AKKYpaTHO CHUMUTE C IIOBEPXHOCTH BOJIbI BCILIBIBIIME OIMIIKH,
a OCTaBIILLYIOCS BOJlY CIICHTE.

[To xoty pabOTHI 3aM0MHUTE TAOJUIY U CAETANTE BHIBOBI.

KonTposibHbIE BONIPOCHI.

JlaiiTe onpeneeHust TOMO- U T€TEPOT€HHBIM CUCTEMAM
[lepeuncnuTe METOIBI pa3eeHHs T€TEPOreHHbIX CMECe
HaszoBure npruMepsl TOMOTEHHBIX CMECEN
[IpuBeauTe npuMepbl reTEPOreHHbIX CMECen
[Ipennoxure cnocoObl pasiesieHus cMecu a) OeH3WHa W BOJABI, 0) MOBapEeHHOU
COJIM Y BOJIBI

bW E

JIABOPATOPHASA PABOTA Ne 2

Ha3zBanue pabotbi: [IpurotoeieHue IUCIEPCHBIX CUCTEM M HCCIEIOBAHUE UX
CBOWICTB

Heab padoThI:

1. [lpuroToBUTH CyCIieH3UIO KapOOHaTa KaJbIUs B BOJE, U3YUUTh €€ YCTOWYMBOCTh

1 (a30BbIi COCTAB.

2. O3HakoMuUTBhCS ¢ oOpaslaMu JIUCTIEPCHBIX CUCTEM (TIEHBI, IMYJILCUHU, TBEP/IbIE
reTepOTreHHbIE CUCTEMBI), OMPEAEITUTH UX (Da30BBIA COCTAB.

PeaktuBbl: KapOoHar kanblusi, BOIa, MbLIO, MOJOKo, xjopun sxenesa (II1),
CILJIaBBHI.

Oo6opynoBanue: [lItatuB, mpoOUpPKHU, AepKaTeIib.

Pesyabrarsl:

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

npeomemmnswie. 11P6 01, ITP6 04, TTP6 07, ITP6 08,

3HAHMS: IPUMEPHI JUCTIEPCHBIX CHCTEM,

YMEHHUS: ONPEEISATh JUCTIEPCHYIO a3y v TUCTIEPCUOHHYIO CPETy .
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Xox padoThI:

Omnpit 1. [Tosydyenue cycneH3uu kapOoHaTa Kajablvs B BOJIE.

B dapdopoBoii cTyrnke THiaTebHO pa30TPUTE KYCOUYEK Melia 10 TOHKOrO MOPOIIKa.
Brecute B mpoOHpKy HEMHOT'O M3MEJIBUEHHOTO MOPOIIKa, NpuiieiTe 4-5 MJI BOJIBI U
HECKOJIBKO pa3 DHEPruvYHO BCTPSAXHUTE MpoOHpKy. OTMETbTe paBHOMEPHOE
pacmpenesieHue Mopolika Mena Mo Bcemy oobemy cpeabl. [loctaBbTe mpoOUpKy B
MITATUB M HAOMIOAANTe dYepe3 HECKOJIbKO MHUHYT pacCiIOCHHE MOJIyYeHHOU
CYCIIEH3UHU.

Kakue cuctembl Ha3bIBalOT cycneH3usiMU? UTO SBISETCS B JAHHOW CYCHEH3UU
aucrepcHoi (ha3oi, TucrepcHoi cpeaon?

OngiT 2. O3HaKOMIIEHHE ¢ 00pa3laMH IUCIIEPCHBIX CUCTEM.

O3HakoMbTECH C 00pa3aMu TUCTIEPCHBIX CUCTEM: 1IpOOUpKa — MEeHbI (BCIICHEHHBII
MBUIBHBII PACcTBOp), 2 MPOOHPKA — 3MYJIBCUU (MOJIOKO), METAINIMYECKas NIacTUHA —
TBEP/blE T€TEPOr€HHBIE CUCTEMBI (CILIaB).

[lonw3ysice npunoowcenuem 1, oOmpenenuTe B AaHHBIX JUCIEPCHBIX CUCTEMAX
arperaTHoe COCTOSIHUE AUCTIEPCHOM (ha3bl U TUCHIEPCHOM Cpeabl.

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

OmnbiT 3 [TosiyueHue 30715 U €r0 KaYeCTBEHHAs XapaKTePUCTHKA.

[Tonyunrte ruapo3onb. s 3Toro B unctyro kojady kK 50 MJI BOJbI, HArPeTOl 10
kuneHuss no6aBpTe 1 Mi HacelmeHHoro pactBopa FeCls. Ilocneanmii pactBop
MPWIMBANTE MO KAIUISIM M IPH MHTEHCUBHOM IEPEMENTMBAHUN COAEPKUMOIO KOJIOBI.
[lepememmBanre MNPUBOAUT K YBEIMYEHHUIO 4YHUCIA LEHTPOB KPHUCTAJLIM3ALMH,
Oylarosiapsi 4yemy MOJy4YaroTCsl YaCTULbI MaJIbIX pa3MepoB. [Ipu3HakaMu mosydyeHus
30J11 SIBJIAIOTCSL W3MEHEHHWE I[BE€Ta pPAacTBOpa, IOJIHOE HCYE3HOBEHHE OKpACKU
MCXOJIHBIX BEILIECTB, ONAJECLIEHIIUS WA HEOOJIbIIOE IOMYTHEHHE.

Hccnenyiite momy4eHHBIH 30J1b IPU Pa3HbIX CIIOCO0aX PACCMOTPEHHUS:

- B [IPOXO/JIAILIEM CBETE, T. €. B HAIPABJICHUN HA UCTOYHUK CBETA, HAIPUMEP HA OKHO;
- B paccesHHOM CBeTe, T. €. Ipu OOKOBOM OCBEUICHUH, TEPHEHAUKYIIPHOM
HAIpaBJICHUIO paccMoTpeHus 3o0ya. OtTmerbTe, HAOMIOAAIOTCS JIUM  SIBJICHUSA
OMAJICCLICHIIUU, SIBJISICTCS JU 30Jb MPO3PAvYHbIM, CIA0OMYTHBIM WM MYTHBIM,
MMEIOTCS JIM B3BEIIEHHBIE YaCTUI[BI B O0BEME 30Ji1 WIM TMPOU30NUIA HX
CeUMEHTAIMs. YKaXUTe IBET 30J5, 0OpaTuTe BHUMAHWE HA WHTEHCHUBHOCTH
OKpPaCKH U U3MEHEHUS B LIBETE MPHU Pa3HBIX CIIOCO0AX PAaCCMOTPEHHSL.

KonTposbHBIE BOIIPOCHI.

1. [lpuBeaute TpU TmpuUMEpa JUCHEPCHBIX CUCTEM (HE PacCMOTPEHHBIX B
J1a0opaTopHOM paboTe) ¢ yKa3aHUEM arperarHoro COCTOSIHUS AUCTIEpCHOM a3kl U
IUCIIEPCHOM CpPElbl.

[Touemy 30116 MOKHO Ha3BaTh JUCTIEPCHON CUCTEMOM?

Yem 30516 OTIMYAETCS OT Tensi?

Kakumu meTomamMu noaydaroT AUCIEPCHBIE CUCTEMBI?

B own

JIABOPATOPHAS PABOTA Ne 3
HaszBanue padorsi: [IpurorosieHue pacTBopa 3a/1aHHOM KOHLIEHTPALUH.
Heab padoTsl
1. HayuuThcs COCTaBISATH PACTBOPHI JIFOOOW KOHIICHTPAIIUU;
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2. Hayuuthcs pemats 3a1auu 1Mo HAX0KICHUIO MAaCCOBOM JTOJIM, MAaCChl pacTBOPA,
pacTBOPUTEIIA U BEIIECTBA.

PeakTuBbl: CaxapHblii IECOK, BOJA.

Oo6opynoBanue: Bechl, pa3HOBECHI, CTEKIISIHHBIN IIMIIMH]IP, KO0a.

Pe3syabTarni:

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

npeomemmnuwie’ 11P6 01, ITPG 04, TTP6 07, TTP6 08;

3HAHMS: CTTOCOOBI BRIPAKEHHUS COCTaBa PacTBOPA,;

YMEHHUSI: pEIIaTh pPACYETHBIC 33Ja4¥M Ha OINPEACICHUEe MACCOBOM  JOJIH
PacTBOPEHHOTO BEILIECTBA.

Xox padoThI:

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

OTMepbTe MEpHBIM HWJIMHAPOM 50 MII TUCTHILUIMPOBAHHOW BOJBI M BIICUTE €€ B
KOHHUYECKYIO KOJIOOUKY EMKOCThIO 100 ML

YaitHyro JI0Ky caxapHOTo Iecka (WM JiIBa KycOouka) B3BEChT€ Ha JabOpaTOPHBIX
BECax, 3aT€M IMOMECTUTE €ro B KOJOOYKY C BOJIOM M MEPEeMEIIMBANTE CTEKISTHHON
MMAJIOYKOM JI0 MOJIHOTO PAaCTBOPEHMUSL.

Tenepp npuctynante K pacy€THOW yacTh. BHavane paccuuTanTe MacCOBYIO JIOJIFO
caxapa B pactBope. HeoOxoaumbIil 1aHHBIE ¥ Bac €CTh: Macca caxapa, 00bEM BOJIbI,
IJIOTHOCTh BOJBI IPUMUTE paBHOU 1 r/mit.

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

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

m(BOI[LI):V(BOI[LI) " P(soxmsr)

Bl Tak k€ CMOXKETE€ paccuuTaTh, CKOJBKO MOJIEKYJ caxapa COIEPKUTCS B
MOJYYEHHOM PACTBOPE, UCTIOJIb3YSI U3BECTHBIA BAM COOTHOILICHUS:

N(Mon. cax.) — Na- N(cax.)

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

[Tockombky caxap cocTouT Ha 99,9% u3 caxapossl, umerommmii hopmyiny Ci12H22011
TO BBI JIETKO PACCYMTAETE MOJIIPHYIO MAacCy caxapa M 3aTeM HalJIETe YUCIIO MOJICKYJI
caxapa B MOJIJy4eHHOM BaMH PacTBOPE.

OIIBIT 2: IlpuroToBi€HUE pacCTBOPA COJIU 3aJJaHHOM KOHIICHTPAIIHH.

[IpurotoBsTe 15%-HBIi1 pacTBOP MOBAPEHHOU COJIN.

Jlyist 5TOTO CHauaja BHIOEPHUTE MPOU3BOJIBHO MACCy PacTBOpa, pacCUUTANTE Maccy
BEIIIECTBA, 3HAs MAacCOBYIO JOJII0, 3aT€M BBICUMTAWTE MacCy pacTBOPUTENS U
TOTOBBTE PacTBOP.

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

KonTposbHbIE BOIIPOCHI.
1. Pemmts 3ama4y Ha onpeAeieHUE MAaCCOBOM JI0JIM PACTBOPEHHOIO BEIIECTBA
(KapTOUKy C 3aJlaHHEeM TIOJIYYUTh y IPEToaBaTes).

JIABOPATOPHAS PABOTA Ne 4
Ha3Banue npakTudeckoii padornl: [IpoBeaeHue peakiuii HOHHOTO OOMEHa.
IHesu padoTbl
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1. Onpenenutp ycioBHs MPOTEKAHUS PEAKLIMA HOHHOTO OOMEHA /10 KOHIIA.

2. BBINOAHUTH peakuu HOHHOTO OOMEHa.

3. Hamucarb MonexynsipHble 1 HOHHbIE YPABHEHHUSI BBITIOJTHEHHBIX PEaKIIUM.

PeakTuBbl: pactBopbl: xjopun keineza (III), kapbonar nHarpus, cyibdar Mmeu,
XJIopua 0apusi, cepHas KUCIO0Ta, TUIPOKCHUL HATpHsl, GeHOoI(DTaTCHHOBBIN.

Oo6opynoBanue: [llTarus, npobupku, nepxxareib.

Pe3syabTarsi:

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

npeomemmnuwie’ 11P6 01, TTP6 04, TTP6 07, TTP6 08;

3HAHUSI: OCHOBHBIE TMIOJIOXKEHUSI TEOPUM DICKTPOJIUTUUYECKON JHUCCOLUALINY;
YCIIOBHSI MPOTEKAHUSI PEAKIIMI HOHHOTO OOMEHA 10 KOHIIA,;

YMeHHsI: COCTAaBJIATh YPAaBHEHUS PEAKIMii MOHHOTO OOMEHa B MOJICKYJSPHOW U
HOHHOM (opme.

Xoxa pabdoThI:

Omnpit 1. Peakiuu, nporekaromiye ¢ 00pa3oBaHUEM OCaIKa.

K 1-2 mn pactBopa xyopuna 6apus n006aBuTh 1-2 M1 pacTBOpa CEpHOU KUCIOTHI.
[IponabmronaiiTe BemageHue 0€I0ro TycToro ocajka.

K 1-2 mn pactBopa xmopuna sxenesa (II1) mobaBute mo kamism 1-2 mi pactBopa
rugpokcuaa Hatpus. Kak usmensiercs nuset pactopa? Ilponabiromaiite BbianeHue
Oyporo XJonbeBUIHOTO OCAJIKA.

K 1-2 mn pactBopa cynsdpara menu (II) mobGaButh mo kamism 1-2 mu pactBopa
rugpokcuaa Hatpusa. Kak usmensercs user pactsopa? [IponaGnronaiite BuInajeHue
CHUHEr0 aMOp(HOTO OCajKa.

HanumuTe ypaBHEHHsI BBINOJIHEHHBIX PEAKIUN B MOJIEKYJIIPHON 1 HOHHOM (opMme.

OmnpiT 2. Peakiyy, NpOTEKaIONIME C BbIICJIEHUEM ra3000pa3HOro BEIIECTBA.

K 1-2 mn pactBopa kapOoHata HaTpusi J00aBUTH MO KarsiM 1-2 M pacTtBopa
cepHo kucioTel. HabmomaeTcs nu OypHoe BbiaeneHue raza? M3meHsieTcss au 1BeT
pactBopa? Hamwuiunte ypaBHEHHE aHHOW PEAKIMU B MOJIEKYJSIPHOM W HOHHOMN
dhopme.

Omnpit 3. Peakiyu, NpoTeKaromye ¢ 00pa30BaHUEM BOIbI.

K 1-2 mn pacTBOpa rujmpoxkcuga HaTpusi 100aBUTH 1-2 Kariu WUHIMKATOPA, 3aTEM
n00aBUTh 3-4 KaIjiu pacTBOpa CEpHOM KUCTOTHL. Kak n3MeHsieTcsi okpacka pacTBOpa
nocjae Ja00aBiieHUs] WHAMKATOpa; Tocie J00aBieHus KuciaoThl? Hanwummre
ypaBHEHUE JAHHOW peaklMM B MOJIEKYJISIPHOM U MOHHOMU (hopme.

[To xoxy pa®OThI 3aNI0JIHUTE TAOJIUILY U CAETIANTE BHIBOBI.

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

JABOPATOPHAS PABOTA Ne5
HazBanmue pabdorbl: VccienoBanue CBOMCTB KUCJIOT, OCHOBAHMI, COJICH.
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Hean padoTsi
1. TIpoBecTu ONBITHI, MOATBEPKAAIONINE CBOMCTBA KUCIIOT, COJIEM U OCHOBaHUM.
2. Hanwucarb MoneKyIsipHble U HOHHBIC YPAaBHEHUS BBITIOJTHEHHBIX PEaKIIUM.

PeaktuBbl: CepHasi KHUCIIOTa, COJSTHash KHCIIOTa, TUIPOKCHJ HATpusi, BOja,
kapOoHat HaTpus, cyinbdar meau (II), xmopua Oapus, XJI0pua HATPHUS, UHIUKATOPHI,
JKeJie3Has MIaCTUHKA, OKCUJ MEIH.

Oo6opynoBanue: IlltatuB, npoOHMpKH, JAepxaTelb, TOpeNKa, CyXxoe Troproyee,
CIIUYKH, CTEKJITHHAS MaJI0vuKa.

Pesyabrarsl:

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

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

3HAHMSA: CBOMCTBA KHUCJIOT, OCHOBaHUM, COJICH,

YMEHHUS: BBINOJHATh XWMHUYECKHH HKCIIEPUMEHT [0 PACMO3HABAHHUIO KHUCIIOT,
OCHOBAHUM, COJIEH.

Xox paboThI:

OmnbIT 1. DKClIEpUMEHTATBbHOE ONPENCIICHNE BELAAHHOTO BEIIIECTRA.

1 Bapuant B Tpex mpoHyMepoBaHHBIX MPOOMPKAX HAXOJUTCA CEepHas KHUCIOTa,
BOJIa U KapOoHaT Hatpus. [Ipu moMomm MHIUKATOpa METHIIOPAHXKEBOTO U PEAKTHUBA
onpeennTe, B KaKoh U3 MPOOUPOK HAXOJUTCA KHUCJIOTA, B KaKOW COJb M B KaKoOU
Boga. OObsicHuTe HabOmomaemble 3(D@PexThl TpH MX pacrno3HaBaHuu. Hanummre
ypaBHEHUS peakiivii oOMeHa B MOJIEKYJISIPHOM U HOHHOM BUJIE

2 BapWaHT B Tpex MmpoHyMepoBaHHBIX MPOOMpPKAX HAXOMUTCS XJIOpPHI Oapus,
a3oTHas kuciaora W Boaa. Ilpu mnomomm wuHAMKaTOpa (QEeHOI(TATEHHOBOTO U
peaKTUBa OMpPEACIINTE, B KAKOW U3 MPOOUPOK HAXOJIUTCS KUCIOTa, B KAKOW COJIb U B
kakoi Boma. OOwsacHUTe HaOmomaemblie S(PQPeKTsl TPU HUX Ppaclo3HABAHUMU.
Hanumure ypaBHeHHsI peakiuii oOMeHa B MOJIEKYJISPHOM U HOHHOM BHJIE

OnpIT 2. OCVIIECTBIEHUE IIETTOYKH IPEBPAIICHUN:
FeClz

1 Bapuant Fe — FeSO4— Fe(OH), <
FeO
Hanumurte ypaBHeHUs: peakiiuii oOMeHa B MOJIEKYJISIPHOM U UOHHOM Bujue. s
peaxkiuy 3aMelIeHNs COCTAaBUTD IEKTPOHHBIN OalaHC.
2 Bapuant CuO — CuSO4 — Cu(OH), — CuCl, — Cu.
Hanuimure ypaBHeHUs peakiiuii 0OMeHa B MOJIEKYJISIPHOM U HOHHOM BHJIE.
[To xoxy paboThI 3aNIOJTHUTE TAOIUILY U ClIETAaNTE BBIBOJIBI.

KoHTpo/sibHbIEC BONIPOCHI.

1. Vkaxure okpacky JJakMyca B KUCJIOW, IIEJIOYHOM, HEUTpaJIbHOM Ccpeie.

2. IlpuBenute npuMep MeTasuia, KOTOPbIA HE BBITECHSAET BOAOPOA U3 pa30aBIeHHON
COJITHOM KHCIIOTHI? A Kakoil BbITeCHseT? (OTBET NOATBEPAUTE YpPaBHEHUEM
peaKuuu.

3. B pesynbrare B3auMONEHCTBUS KaKWX COEIMHEHUN MOXKHO MOJYYUTH COJIb?
[IpuBenute 3 ypaBHEHHUS pEeaKIIHil.

JIABOPATOPHAS PABOTA Ne6
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HasBanue npakTudeckoi padorsl: ['uaponus coneil.

Iesu padoThbI

1. HcneiTath AecTBUE paCTBOPOB COJICH HA MHIUKATOP.

2. Hanmucarb ypaBHEHHS peakIvil THAPOIN3a B MOJIEKYJIIPHOM U HIOHHOM BHJIC.

PeakTuBbI: pacTBOpHI coyiei cynbdara xene3a (I1), kapbonara Hatpus, cyabdara
MeEJId, XJIOpUJ HATPpHs, XJIOpHUIa aJTIOMUHNS, YHUBEPCAJbHBIN MHIUKATOP.

OobopynoBaHue: XUMUUECKUIM CTaKaH, CTEKJISTHHAS TTAJIOUKA.

Pesyabrarsl:

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

npeomemmnuie: [1P6 02, TTPG 04, TTP6 05, ITP6 07, TT1P6 08;

3HAHUSA: 3aBHCUMOCTH XapakTepa CpeAbl OT NPUCYTCTBUS HOHOB BOJOpPOAA M
TUAPOKCU-AHUOHOB;

YMEHHUSI: COCTaBJISATh yYPAaBHEHUA THAPOJIM3a COJIEM B MOJICKYJISIPHOM M HMOHHOM
dbopme; ompenensaTh XapakTep Cpeabl B BOJHBIX PAcTBOpPaX HEOPTraHUYECKUX
COCIUHCHUU.

Xoxa pabdoThI:

OnpiT 1. McpITaHue pacTBOPOB COJICH MHAUKATOPOM.

HcnpiTaiiTe 1edCTBUE PAaCTBOPOB PA3JIMYHBIX COJIEM HA JIAKMYC, HAHECS CTEKJITHHON
MAJIOYKOM KaIlll0 pacTBOpa KaXKJAOW COJIM HAa KPACHYKO M CHHIOK JIAKMYCOBBIE
OyMaKKH. 3aloJIHUTE TaOJIHILY.

®opmyna Cpena pactBopa KakumMu OCHOBaHUSMH U  KHCIOTAMH
CoJIn (cwbHBIMH WM claObiMH) oOpa3oBaHa
COJIb

HeﬁTpaanaﬂ KHucCJas mcJI049YHasa

Hanummre ypaBHeHMs peakuui TUIpOJIM3a COJIEH, PACTBOPBI KOTOPBIX HUMEIOT
KUCIIYIO WY IIEJIOYHYIO PEAKIMIO. Y PABHEHHS PEaKUUI 3alUIIATE B MOJEKYISPHON
U HOHHOW (opmax. [lonb3ysch COKpalleHHbIM HOHHBIM YpaBHEHHEM, YKaXKHTE,
KaKHe MOHBI BIIMSIOT HA N3MEHEHHE OKPAaCKH MHANKATOPA.

OmpiT 2. MccnenoBanue pakTopoB, BAUSIONUINX HA CTETIEHb THIPOIN3a COJIEH

2.1. UccnenoBanue BIUSAHUS TEMIIEPATYPHI

[TomecTtuTe B TPOOUPKY HEOOJBIIOE KOJIMYECTBO KPUCTAIIMYECKOIO areraTra
HaTpus M pacCTBOPUTE €ro B 1-2 M AUCTMIUIIMPOBaHHOM BoAbl. K momyueHHOMY
pacTBOpy n100aBbTE€ HECKOJIBKO Kamelb pacTtBopa denondranenna. OTMmeTbTe
WHTEHCUBHOCTh OKpackW HWHAMKaTopa. Harpeiite mpoOupky Ha BOJsSHON OaHe win
HaJ IUIAMEHEM CHUPTOBKU. Kak M3MeHSeTCs MHTEHCUBHOCTh OKpacku? Oxmnanurte
pacTBOp, TOTPY3UB TMPOOMPKY B CTaKaH C XOJIOAHOW Boaou. M3meHunach nu
MHTEHCUBHOCTh OKpacku pactBopa? Kaxum oOpazom? Ha ocHOBaHUM pPE3yJbTaTOB
DKCIEPUMEHTA CAEIAUTE BBIBOJ O TOM, DK30TEPMUUYECKUM WIM DHIAOTEPMUYECKUM
MIPOLIECCOM SIBJISIETCS TUAPOIIU3.

2.2. VccnenoBanue BIusiHUS pa30aBiieHUs PacTBOPA

Buecute B npoOupky 2-3 Kariu KOHIIEHTPUPOBAHHOTO pacTBOpa HUTpATa BUCMYTa
(II) m nobGabre 1-2 kamm pactBopa Jakmyca. O MPOTEKaHWH KaKOro Mpolecca
CBUJIETENBCTBYET HM3MEHEHUE OKpacku uHaukatopa? IlocTtenenHo pas0asisiite
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pPacTBOp MUCTUUTMPOBAHHOM BOJOW 1O €ro MOMYTHEHUS, KOTOPOE OOBSCHSICTCS
ycuiieHHeM rujiponun3a. Ha ocHOBaHUU Pe3yJIbTaTOB AKCIIEPUMEHTA CHEJIaiTe BBIBOJ
0 TOM, KakiuM 00pa3oM pa3daBiIeHHE pacTBOPa COJIM BIMSIET Ha MPOIECC TUAPOIU3a?
Omnpit 3. HeoOpaTuMbIil rTuapoan3
B nBe npoOupku BHECHTE IO 5 Karellb pacTBopa Cysib(aTa allOMUHUS U B KaXIYIO
npOOUPKY 100aBISHTE MO KaruisiM pacTBOp KapOoHaTa HATPHS 10 BBINAJACHUS OCajIKa.
Urto mnpencraBiser coboit oOpaszoBaBiuiics ocanok? Kakoit raz mpu  3TOM
BBIJICTISICTCS?
JlokaxuTe, 9TO BBITIABIINN OCAJ0K HE SBIISACTCS KapOoOHATOM amroMuHuA. [[71s aTOro
N00aBIIIUTEe TO KAaIUIAM B TIEPBYIO MPOOHWPKY COJISHYIO KHCIOTY JO PacTBOPCHHS
ocanka. Belmensercs M Hpu 3TOM YIVIEKMCIBIA ra3, u nodemy? Bo BTopyro
MpoOUpKy A00aBbTE PacTBOp THAPOKcHAA HaTpus. [lpowcxoauT M pacTBOpEHHE
ocajika, u moyemy?
[To xoxy paboThI 3aMI0JIHUTE TAOJIUILY U CIETIAWTE BHIBOJIBI.
KoHTposbHbIE BOIIPOCHI.

1. Kakue u3 coneit moasepratorcs runponuzy: MgCl2, CaCl2, Pb(NO3)2, KNO3,
CaS?

2. Yxazaxute xapakrep cpeabl pactBopoB coseit: KCN, KCI, K,SiO;, KJ, NaBr,
ZnC|2, Na,S, KC|O3, CU(NO3)2

3. Vkaxure dopmyiasl 2-3 coneit, oOpa30BaHHOW CHJIBHOW KHUCIOTOM U CIa0BIM
OCHOBaHHEM

4. Vxaxute (popmynsl 2-3 coneit, oOpa30BaHHON Cla0OW KHCIOTOW W CHIBHBIM
OCHOBaHHEM

5. Kakasi u3 HUXKENMEepeuyHrCICHHBIX COJIEM B BOAHOM pacTBOpe MAET MaJIMHOBYIO
okpacky (eHondranenHa: a) HUTpUT HATpus; O) CyAb(PUT MarHus; B) HUTpaT
Kalblus, T) XJopua Kanusg. Hamummre ypaBHEHHs peakIWid THUIPOIU3a B
MOJICKYJIIPHOM ¥ HOHHOM (hopMax.

JIABOPATOPHAS PABOTA Ne/

Ha3Banue padotbl: PemieHue sKCIepMMEHTaNBHBIX 3a7ad Ha HMIACHTHU(UKAIUIO
HEOPTAaHWYECKUX COCTUHECHUN.

Iesu padoTbI

1. Pacmo3Harh ¢  TOMOIIBIO  KAUYECTBEHHBIX  PEAKIUHA  IPEIIOKCHHBIC

HEOPTraHUYEeCKHUE BEIIECTRA.

2. Hamucarh MOJIEKyJIIpHBIC U MOHHBIE YPaBHEHUS BBIMOJHEHHBIX PEAKIIUMA.

PeakTuBbl: pactBopsl: xyopuj sxene3a (I11), ponanuaa kamus, Hutpara cepedpa,
XJIOpUJa HaTpusl, KapOoHaTa HATpusl, CyJibdaTa HATPHs, COJITHOW KUCIIOTHI, XJIOpUAa
Oapust

Oo6opynoBanue: IlltatuB, mnpoOUpPKHU, [Aepkareib, acOecToBas CETKa, CyXoe
roproyee, CiuyKu

Pesyabrarsl:

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

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

3HAHMSI: KAUECTBEHHBIE PEaKI[MU Ha OCHOBHBIE KATHOHBI M aHWOHBI;
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YMEHHUS: BBINOJHATH XWMHYECKHI HKCIEPUMEHT I10 PACHO3HABAHHMIO KHCIIOT,
OCHOBaHUM, COJICH.

Xoxa pabdoThi:

OmneiT 1. OnpenesieHre KaYeCTBEHHOTO COCTaBA HEOPTraHUYECKUX BEIIECTB.

Jlan pacTtBOp, cocTosImMM U3 Xjopuaa kanus u cyibdara xenesa (III). Ilponenaiite
OIIBITHI, ITPY HOMOIIM KOTOPBIX MOKHO OIpeaeauTh Xnopua-uonsl Cl-u nonsr Fe?”.
J1J1st BBITIOJIHEHUSI JAHHOTO OTIBITA COJEPKUMOE MPOOUPKHU pa3/ieInuTe Ha JIBE MPOOHI.
Jlns onpemenenus KaTMOHOB kene3a Fe*® mpunelite B oaHy nmpoOUpKY pOmaHHM
kanust KSCN. Yto nabmromaere?

Hnsa omnpenenenust annoHoB xjopa Cl° mpuneiite B Apyryi0 NpoOUPKYy HUTpAT
cepebpa AgNOsz. Uro HaOmonmaere? Hammmmre ypaBHEHHS COOTBETCTBYIOIIMX
peakuuii B MOJIEKYJISIPHOM, ITOJIHOM M COKPAILIEHHOM MOHHOM BHJIE.

OnpIT 2. DKCNEPUMEHTAIILHOE ONPEECICHUE BbIITAHHBIX BEIIECTB.

C nomombl0 Ka4eCTBEHHBIX PEAaKUUW OMNPENEIUTE, B KAaKOW W3 BBIJAHHBIX BaMm
MPOOUPOK HAXOASATCS PACTBOPHI XJIOpHUJIA HATPHs, XJIOpPHAA aMMOHUsA, CyJbdara
HaTpud. i 3TOro coiepKUMoe Kax /10l MpOHYMEPOBAHHON NPOOUPKHU pa3AeIUTh HA
Tpu 1poObl. [l ompeneneHus XJopuJa aMMOHHUS HEOOXOAMMO TPOBECTU
KAUeCTBCHHYIO pPEaKIMI0 Ha HOH aMMOHHS: B TpU MPOOBI MNPUIUTH PaCTBOP
TUAPOKCUTIA HATpHsi, HArpeTh B IUIAMEHU cnupToBkU. Uto Habmomaere? Jlis
ornpezeneHus cyiabdara HaTpUs HEOOXOIUMO MPOBECTH KAYECTBEHHYIO PEaKLUIO Ha
Cylb(dar-uoH: B JBE€ OCTaBIIMECS MPOOBI MPUIUTH pacTBOp XJopunaa Oapus. YUto
HaOmogaere?

JInsi TONTBEpX AEHUS, YTO B TpEThed MNPOOHpPKE HAXOAUTCS XJIOPHU]l HATpHS,
MPOBEINTE KAYECTBEHHYIO PEAKLHMIO Ha XJOPUI-MOH — N0OABbTE PACTBOpP HUTpaTa
cepebpa. Uto nHabmopaeTe? 3anuiinTe YpaBHEHHUS COOTBETCTBYIOLIMX PEAKIIUNA B
MOJIEKYJIIPHOM, MOJTHOM M COKPalIEHHOM HOHHOM BUJIE.

[To xoty pabOTHI 3aMoIHUTE TAOJUIY U CAETANTE BHIBOBI.

KoHTpoJibHBIE BONIPOCHI.

[Ipennoxkure crnocoObl momydeHust a) ruapokcuaa xkenesa (II1); 6) rumpoxcuaa
MarHusi; B) MEIM W3 CJIEAYIOIIUX BEIECTB: Kpucramuioruapar cyinbdar meau(ll),
KapOOHAT MarHusi, THUAPOKCUJ HATPHUs, OJKENe30, COJsSHas KHCIIOTa, XJIOPHU]
xeneza(I1l).

CocTaBbTe ypaBHEHHS NPEMJIOKEHHBIX PEAKIUNA B MOJEKYISIPHOM, IOJIHOM H
COKpAIllEeHHOM MOHHOM BHJIE.

JIABOPATOPHAS PABOTA Ne8

Ha3Banme paborbi: lccrienoBaHue OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
METaJJIOB, HEMETAJIJIOB U UX COEAMHEHUI

Heab padoTsI

1. M3y4uuTh BOCCTAaHOBUTEIBHBIE CBOKCTBA LINHKA.

2. VByuuTh OKMCIUTENBHBIC CBOMCTBA TIEPMAHTaHATA KaJus B PA3TUYHBIX CPEIaX.

3. Hamumcarp ypaBHEHUS BBITIOTHEHHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX

peakiuii 1 pa3oopaTh UX METOIOM JIEKTPOHHOTO OajaHca.

PeaktuBbl: [[UHK, colsiHas KHCJIOTa, MEPMAHTaHAT Kalldsg, CEpHas KHUCIIOTa,

Cyb(UT Kaausi, THIPOKCHUI HATPHs, BOJA.
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OoopynoBanue: [lltaTuB, npoOUpPKH, IEPKATENb.

PesyabTarni:

Dopmupyemvte  nemenmur  IIK  (npogheccuonanvno-opuenmuposanmnoe
cooeprcanue):

— ITIK 11.6. 3amumare wuHboOpManui B 0a3e JaHHBIX C HCIOJIb30BaHUEM
TEXHOJIOTHH 3aIUTHl HHGOPMAITIH

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

npeomemmnwie: 11P6 01, ITPG 04, ITP6 06, ITP6 08;

3HAHUSA: TTOHSATUS OKUCIUTEIh, BOCCTAHOBUTEIIb, OKUCJIICHUE, BOCCTAHOBIICHHUE,;

YMEHHSI: COCTaBJISITh YPaBHEHHS OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUl U
paz0upaTh UX METOAOM AJIEKTPOHHOIO OanaHca.

Xoxa padoTbi:

OmnbIT 1. BoccTaHOBUTEIbHBIE CBOMCTBA IMHKA.

Onyctuth B MPOOUPKY KyCOYEK IMHKA W J00ABUTH PACTBOP COJSHOM KHCIIOTHI.
OOpatuth BHMMaHHUE Ha BbIICIICHHE Ta3a (BOAOpoJa). 3amuIIUTEe HAOIIOICHMUS.
Hanumwre ypaBHEHHME [MaHHOM  OKHCIHMTENbHO-BOCCTAHOBHUTEIBHOM  pEaKIuH,
HCIIOJIB3YS METO/I SJIEKTPOHHOIO OasaHca.

OnbIT 2. OKUCINUTENBHBIE CBOMCTBA NEPMAHTAHATA KaJUs B PA3JIMYHbBIX CPEJIAX.

Hanute B mpoOupky 1-2mi1 pacTBopa nepmMaHraHara Kajiusi, HEMHOTO pa30aBlIeHHON
CEpHOI KHUCJIOTHI U pacTBOp cyibduTa Kayus. OOpaTuTh BHUMAHUE HA UCUE3HOBEHHE
SpKOM pO30BOM OKpacku. 3anuinuTe HaOmoAeHus. Hamuiure ypaBHEHUE AaHHOMN
OKHCIIUTEIbHO-BOCCTAHOBUTEILHON PEAKIUU, UCIOIb3YsS METOJ SJIEKTPOHHOIO
OaytaHca.

Hanute B mpobupky 1-2M11 pacTBopa rnepMaHraHaTta Kajius, 100aBUTh K HEMY TaKoe
K€ KOJMYECTBO KPEMKOTO pacTBOpa IINENOYM, 3aTEM pacTBOpP Cyib(hUTa Kaywusl.
OOpatuth BHUMaHWE Ha O0Opa3oOBaHHE 3€JIEHOr0 PacTBOpa MapraHIEBOKHCIIOTO
Kanug. 3anumute Habmonenus. Hamummre ypaBHEHUWE JaHHOW OKHUCIHUTEIBHO-
BOCCTAHOBUTEIHHOM PEAKIIMH, UCTIONB3YSI METOJI AJIEKTPOHHOTO OanaHca.

Hanute B mpoOupky 1-2mi1 pacTBopa nepMaHraHaTta Kajiusi, pa30aBuTh €ro BOJIOW U
NPWINTh PacTBOp cyibdura Kamus. OOpaTuTh BHMMaHWE Ha BBINAJIeHHE Oyporo
ocajika TUOKCHIa Mapraiia. 3anuiure HadmoaeHuss. Hanummure ypaBHeHUE TaHHOU
OKHCJIUTEIbHO-BOCCTAHOBUTEILHON pPEAKIUU, UCIOIb3YsS METOJ dSJIEKTPOHHOIO
OastaHca.

[IpodeccrnoHaIbHO-OPUEHTUPOBAHHOE 3a/IaHUE.

[Tepeuncnure Hanbosee YCTOWUYMBBIE K JKOJOTHYECKUM (haKTOpaMm MaTepuaibl
JUTSl TPOBOJIKM KOMITBIOTEPA.

KoHTpoJibHBIE BONIPOCHI.
1. 3  ypaBHEHWI, TPENCTAaBIECHHBIX  HIKE, BBIOEPUTE  OKUCIUTEIHHO-
BOCCTAHOBUTEJIHLHOE, 3AMUIIATE 711 HETO 3JICKTPOHHBIN OaiaHc.

1) SO; + H,0 = H,SO, 2)2Al + 6H,0 = 2AI(OH); + 3H,
2. CocTaBbTe ypaBHEHHE pEaKIMH pPACTBOPECHUS AaJTIOMUHUS B pa30aBICHHOU
a30THOM Kucaore. I[IpogyKT BOCCTAaHOBIECHUS Aa30THOM KHUCIOTBI — HHUTPAT

ammoHusi. IlombGepure ko3(hUIMEHTHI METOIOM 3JIEKTPOHHOTO OajaHca.
Brruncnure maccy conu, €Ciu B PEAKIUIO BCTYIAET 2 MOJIb ATIOMUHUSL.
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3. IlpuBenure nBa OOOCHOBAaHHBIX MPUMEpPA HMCHOIB30BAHMS SIEKTPOIUTUUECKUX
IIPOLIECCOB B DJIEKTPOTEXHUKE.
4. HamumuTe ypaBHEHHMs, XapaKTEpHU3YIOIIME 3JIEKTPOJIU3 BOJHBIX PAcTBOPOB
Opomua Kanus, HUITPUTA KaJIbLIUS, XJIOPHUIA [IMHKA Ha YTOJIBHBIX 3JIEKTPOJIax.

JIABOPATOPHAS PABOTA Ne9

Ha3Banue mnpakTnyeckoii padorbl: lccnenoBanue BIMSHHS — Pa3TUYHBIX
(haKTOpPOB Ha CKOPOCTh XUMUYECKON PEaKITnu.

Hean padoTsi
1. V3y4nTh B X0/ SKCIIEPUMEHTA BIMSHUE PA3IMIHBIX (PAKTOPOB HA CKOPOCTH

XUMHUYECKUX PEAKIUN.

PeakTuBbl: PacTBOPHI CONSTHON M CEPHOUM KUCIIOT, THOCYNb(aTa HaTpus, KapOoHAT
KaJIbIIUS, OKCUJ] MEIH.

Oo6opynoBanue: IlltatuB c mpoOupkaMu, CyxOoe€ roprodee, CIUYKU, acOecToBas
CeTKa.

Pesyabrarsl:

memanpeomemnsie: 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;

3HAHUA: (HAKTOPHI, BIUAIONINE HA CKOPOCTh XUMHUECKUX PEAKIIH;

YMEHMsI: BBINOJHATH JJAOOPATOPHBIM IKCIEPUMEHT IO OMNpeAeiIeHUI0 (HaKTOpPOB,
BIIMSIFOIIMX HA CKOPOCTh XUMUUYECKUX PEAKIIUMA

Xoa padorbi:

OnbiT 1. BiusgHue KOHIEHTPALMU PEArupyroluX BEHIECTB HA CKOPOCThb
XUMUYECKON PEeaKIIMyd B TOMOTE€HHOMN CUCTEME.

Peakiust THocynbdaTta HaTpusi ¢ CEPHOM KUCIOTOM MPOUCXOAUT IO YPABHEHUIO:
Na,S,03 + H,SO4 = Na,SO,4 + H,O + SO, + S0

Jlist mpoBeZieHUsT ONbITa CIeAyeT NMPUTOTOBUTH YETHIPE pacTBOpa THOCYJb(aTa
HATpHS PAa3IMYHON KOHIeHTpaimu. st 3Toro B Tpu NpoOMpPKH, HA 3aJHUX CTEHKaX
KOTOPBIX HAHECEHbI BEPTUKAJIbHBIC TEMHbIC JIMHUH, U3 HAJUTh: B TIEPBYIO MPOOUPKY
— 2 mn 0,5 v pactBopa NaS;03 u 4 Mt Bozibl; BO BTOpyro mpoOupky — 3 mia 0,5 H
pactBopa NaxS;03 1 3 mut Bosibl; B TpeThio mpooupky — 4 mi 0,5 uH pactBopa NaxS;03
1 2 M Boabl. Takum oOpa3om, B OJMHAKOBBIX 00BEMax IOJTYYEHHBIX PacTBOPOB (6
M) OymeT coaepKaTbCsA pa3nuyHoe dYucio Mojed NayS;03. Ecimm  ycnmoBHO
0003HaunTh KOHIeHTpauuio Na,S;03 B nepBoii npodbupke — C MoJib, TO BO BTOPOM
npobupke koHuentpanus oyaet 1,5 C, B Tpetbeit — 2 C.

B npyrue tpu npo6upku Hamuth 1o 6 M 0,58 HoSO,4. Biuth B epByro mpoOupKy ¢
pactBopoM NaS;03 6 mun 0,58 HpSOs um OwiCTpo mepemeniaTth COJIEPKUMOE
npobupku. [lo cekyHmoMepy WM CEKYHJIHOW CTpPEJIKE YacOB HU3MEPUTh BpPEMs OT
MOMEHTa J00aBJIEHUSI CEPHOM KHUCJIOTHI (HA4ajo OMbITa) /0 Hadaja MCYC3HOBEHUS
TEMHOHW TIOJIOCKM Ha MPOOHMPKE B pe3yibTaTe MOMYTHEHHUS PacTBOpa OT BHIMABIIICH
CBOOOJHOM cephl (KOHEIl OIbITa). AHAJOTUYHBIE OMBITHI MPOBECTH C OCTAIBHBIMU
pactBopamu. /[aHHbIE OMbITa BHECTH B Ta0OJ. 1:

Homep | OObem, mn Konnenrpamus, | Bpems CkopocTb CooTHoueHue
pooHup Na,S,0s | H,O C, Nax$:03 TEYCHHS peakuud B | CKOPOCTEH
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K1 peakmuu T,c ycn.en., 1/t peakiuu

Ha ocHoBanuu ganHbIx Tabi. 1 HauepTUTH rpaduK 3aBUCUMOCTH CKOPOCTH pEaKluu
OT KOHIEHTpaIuu (Ha ocu abcuucc — COOTHOIIEHUsT KOoHIeHTpauuu NaS;0s, Ha ocH
OpJMHAT — COOTHOLIEHUSI CKOPOCTEN, ITPUHAB MUHAMAJIBHYIO CKOPOCTD 3a €AUHUILY, 4
BCE Jpyrue — BBIpa3UB B KpaTHBIX €il 3HaueHusix). I[lpu moctpoenuu rpaduka
ynoOHee TMPUHATH MaciiTad [Ajasi MUHUMAIbHOH CKOPOCTM M MHHHUMAaJIbHOU
KOHIICHTPAIMX PaBHBIN 2 CM.

Kak 3aBUCUT CKOPOCTh pEAKIMU OT KOHLIEHTPALUU PEArupyOIIUX BEIIECTB?

OneiT 2. BiuugHue TeMmIepaTrypbl Ha CKOPOCTh XMMHUYECKOW pEakIHny B
TETEPOreHHOW CUCTEME.

B nBe nmpoOupku BHECMTE HEMHOI'O MOPOIIKAa OKCHAA MEAU U J00aBbTe MO 2 MI
CEpHOM KHUCJIOTHI OJMHAKOBOM KOHIEHTpanuu. HaOmiomaiite 3a mnpusHaKaMu
peakuuu. OnHy NpoOUPKY MOJOTPENTE B MIAMEHHU TOPEIKU. 3allUIIUTE PE3YJIbTaThl
OMbITA, HANUIIMTE COOTBETCTBYIOLIEE YPABHEHHE PEAKLHMH, CHEIalTe BBIBOJ O
BJIMSIHUU TEMIIEPATYPBI HA CKOPOCTh XUMUYECKON PEAKIIUU.

OmnbiT 3. BausHue BEIUYMHBI IOBEPXHOCTH PEArMPYIOLIEr0 BEIIECTBA HA CKOPOCTh
PEaKIMU B F€TEPOTEHHON CUCTEME.

Haneiite B nBe mpoOupku mo 2-3 MJ pacTBopa COJSIHOM KUCIOTBL. B oaHy
MpOOUpPKY ONMYCTUTE KyCOUEK Meja, B JPYryl0 — IOPOIIOK KapOoHaTa KajbIIMs.
OOparure BHUMaHUE Ha CKOPOCTh BBIIEJIEHUS My3bIPHKOB ra3a B 00€uX MpoOHpKax.
Hanummre cooTBercTBYyIOIIEEe ypaBHEHHE peakuuu. OOBACHUTE, TOYEMY CKOPOCTb
PaCTBOPEHHUSI MeNa B ATUX CIIy4asix pa3janyHa.

[To xoty pabOTHI 3aMoMHUTE TAOJUILY U CAETANTe BHIBOBI.

KoHTpoJibHBIE BONIPOCHI.
JlaliTe XxapakTepUCTHKY IO BCEM MPU3HAKAM CIEAYIOIIUM PEAKIIUSIM:
a) 2COq) + Oz¢r) = 2C0xr) + Q 0) Cas) T COz) — 2COr) -Q
B) CaCOs15—CaO s +CO2)- Q r) CHs (1 + 20, () ® CO;z (1 + 2 Ho Oy + Q

JIABOPATOPHASI PABOTA Nel0O

Haszsanue padorbi: XUMHUYECKOE PABHOBECUE U YCIIOBUS €r0 CMEIICHMUS.

esu padoTbI
1. TloBTOpPUTH MOHSTHUS O XUMHUYECKOM PAaBHOBECHUU;
2. B xone skcniepuMeHTa OINPEASIUTh YCIOBHS CMEILICHHS PAaBHOBECHUSI XUMUUYECKUX

peakuui.

PeakTuBBI: pacTBOpbl HOHA, Kpaxmaja, LWAHUAA Kalids, COJSHOM KHUCIIOTHI,
XJIOpHUIa KOOAJIbTa, XJIOpU/Ia Kajus, XJIOpHIa xKejie3a, BoJa JUCTIITUPOBAHHAS.

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

Pesyabrarsl:

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

npeomemmnswie: 11P6 02, ITPG 04, T1P6 05, I1P6 07, ITP6 08;
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3HAHUSA: YCIIOBHS, BIUSIONIME HA CMEILIEHHE XUMUYECKOTO0 PABHOBECHS;

YMEHHUS: BBIIOJHATH JIA0OPATOPHBIM HKCIEPUMEHT IO OMNPENEICHUIO YCIOBUI
CMEIICHUS! PABHOBECUSI XMMUYECKUX PEAKIIHIA.

Xoxa paboThi:

OnpiT 1. BrusHue w#W3MeHEHUs KOHIICHTPAIIMM PEarupyroliuX BEIECTB Ha
XMMHUYECKOE paBHOBECHE.

A) CMelieHue paBHOBECHS M3ydyaeM Ha MpPUMEpPE pEaKIMH B3aUMOJCUCTBUS
xyopuaa skeneza (III) ¢ pomanmmom kammsi. B xome peakmuum oOpa3yeTcsi pacTBOP
KpoBaBo-kpacHoro 1Beta. PactBopsl coneit KSCN u KCl - GecuBeTHbie, pacTBOp
FeCl; — nmeer cBemno-Oypyto okpacky, a pactBop Fe(SCN)s - kKpoBaBO-KpacHYIO.
3anuiuTe ypaBHEHHE PEaKIi U LIBET pacTBOpa moja popmynamu:

FeCl; + 3KSCN « Fe(SCN);3 + 3KCl

H3menenue unmenHcusHoCmu OKpacKu pacmeopa ceudemenbCmseyem o HanpaeieHuu
CMeWeHUs XUMUYECKO20 PABHOBECUSI.

1. B ipoOupky Hazeiite mo 2-3 karmm pactBopoB KSCN u FeCls u pa3daBbre Bomoi
710 OJ1eTHO-KPACHOM OKpacku. 3aruiIuTe B HAOJII0ICHUH LIBET PACTBOPA.

2. Paznenurte mosnydeHHBIM pacTBOp Ha 4 paBHbIE YacTH W HaJCHTe B pa3HbIe
npoOupku. B nepByto nmpobupky no06aBbTe 2-3 kamim pactBopa KSCN, Bo BTOpyto —

cronbko ke FeCls, B Tperpto — mienotky kpucrtamuueckoro KCl. CpaBhHure
M3MEHEHUE OKPACKH PacTBOPOB IMEPBBIX TPEX MPOOUPOK C COAEPKUMBIM UETBEPTOM
MPOOUPKHU.

Paccyxxnaem: B mepBoil mpoOupke HpH YBEIMYEHUH KOHIIEHTpAlMU poAaHuIa
kanusa KCNS BuauM NOTEMHEHHE COAEPKUMOrO IO CPABHEHHUIO C ATAJIOHOM, a,
3Ha4YUT, OyAeT mnpeobiagaTh NpsiMas peakius, B pe3yibTaTe KOTOpou Oyaer
oOpazoBbiBaThcs ponanuf xenesa (I11), u pactBop Oyner TeMHETh (TEMHO- KPaCHBIM
uBser). Paccyxnas nonoOHbIM 00pa3oM, ONMUILUTE, KyAa CMENIAaeTcsl paBHOBECHE B
KaXXJIOM CclIy4ae.

b) B mnpobupky wnaneiite 0,5-1 mn konuentpupoBaHHoro pactBopa CoCl; u
n00aBbTE HECKOJIBKO Kareab COJITHOM KucaoThl. HabmomaiiTe n3aMeHeHne OKpacKu OT
c11ab0-po30BOi 70 CHHEH 3a cyeT oOpazoBanus KomiuiekcHoro moHa [CoClg]t.
Paz6aBbpTe pacTBOp BOAOW M HAOMIOAANTE U3MEHEHHUE OKPACKH.

Banummre ypaBaenue peakiun: [Co(H20)6]Cl, + HCI =[CoCls]H + 6H,0

OOBsICHUTE CMEIICHUE PABHOBECHSI IPY U3MEHEHUH KOHIICHTPAIIMA HOHOB XJIOPA.

Omnbit 2. Biusinne TeMnepaTypbl HA CMEIIEHUE XUMUYECKOTO PABHOBECHSL.

[Tonyuure pactBop KpaxMmaia. [[nsg 3Toro pasBegure XOJOIHOM BOIOM B OJHOU
nmpoOupKe HEMHOTO Kpaxmaja. B npyroii mpoOupke BCKHUISTUTE YHUCTYHO BOIY, W
OBICTpO TIpuUIICiiTE €€ B IepBYIO MpoOupky. OcTyauTe.

B unctyro npobupky Bo3pMUTE 2-3 MJI pacTBOpa Kpaxmaia u Tyja xe 100aBbTe 2-3
Karuiu MOJTHOM BOJIbI, TIPH 3TOM 00pa3yeTcs HEMPOYHOE COCAMHEHUE, OKpaIlIEeHHOE B
cuHe-(UOoIeTOBbIN 1BET. J[aHHAs peaKIlus YK30TePMUIECKasl.

Kpaxmain + iloq1 <> okpaiieHHoe BemecTBo + Q

Harpeiite comepxumoe MNpOOMPKH TOUTH [0 KUIICHHS, a 3aTeM OXJIAJIUTe [0
KOMHAaTHOW  TemmepaTypbl. OOBSCHUTE W3MEHEHHWE OKpPacKh  CMEIICHHUEM
XUMHYECKOTO paBHOBecHs. Hanuiiure BbIBO.

[To xomy paboThI 3aMIOJIHUTE TAOJUITY U CAETIAWTE BHIBOJIBI.
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KoHTpobHBIE BOIIPOCHI.
B xakoM HanpasJICHUH CMECTUTCSI PABHOBECHUE CIIEAYIOLIUX PEAKIIMN
2CO(r)+02(r)=2CO2(r)+Q
CaCOs (1B) = CaO(1B) + CO2(T) + Q
N2(r) +3H2(r) =2 NH3(r) - Q
2Mg + Oy(r) = 2MgO(TB) - Q
a) NpY MOHMKEHNUHU TEMIIEpaTypbl? 0) npH MOBBILLIEHUH JABICHUS?

JIABOPATOPHAS PABOTA Nell

Ha3zBanue pa6orsi: VccienoBanue CBOMCTB METAJUIOB U UX COCAMHEHUN.

Hean padotsl
1. M3y4uTh OCHOBHBIE XMMUYECKHE CBOMCTBA METAJLIIOB.

2. W3yunTs cBoOMCTBA 1 crTOCOOBI momyueHus ruapokcua xemnesa (11) u (III).
3. Hanwucath ypaBHEHUS BHIOTHEHHBIX PEAKIUH.

PeakTuBbI: ATIOMUHUEBAS CTPYXKKA, COJSHAsl KUCJIOTA, CEpHAsi KHUCIIOTA, a30THAs
KHCIIOTa, TUApOKcU] Hatpus, cyiabdar xeneza (II), xmopun sxeneza (III), mutpar
CBHHIIA, [IUHK.

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

Pesyabrarsl:

@Dopmupyemote  Inemenmur  IIK  (npogpeccuonanvno-opuenmuposanmnoe
cooepicanue):

- [IK 1.1. Oprann3oBbIBaTh U OCYHIECTBIISATH KCILUTYATAUIO AIEKTPOYCTAHOBOK
MIPOMBIIICHHBIX U TPAKIAHCKUX 3/IaHUM;

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

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

3HAHMA: CBOMCTBA METAJJIOB U UX COCIUHEHUM,

YMEHHSI: COCTaBJISATh YPABHEHUA XUMHUYECKMX PEAKIMi, XapakTepHbIX s
METAJIJIOB U UX COCTMHEHUM.

Xoxa padoTsi:

OmneiT 1. B3aumMoeiicTBHE METANIOB C KUCIOTaMHU.

Onycture B 1 mpoOupky rpaHyidy IMHKa, B APYTYI0 — MEIHYIO MPOBOJIOKY.
Jlo6aBbTE B KaXIyI0 MPOOUPKY PACTBOP COJISTHOM KUCIOTHL. OOpaTUTE BHUMAHUE HA
BbIJIeTIeHre ra3a (Bojgoposa). Besne nmu uaet peakuus? B BbIBOJIC 3alUIIUTE YCIOBUS
B3aMOJICUCTBUS KUCIOT C METalJIaMH.

Hanummre ypaBHEHME BO3MOKHOM OKHMCIMTEIBbHO-BOCCTAHOBUTEIBLHOW PEAKIIUU,
HCIIOJIB3YS METO/I SJIEKTPOHHOIO OasaHca.

OnbIT 2. B3anmMo1eMCTBUE METANIOB ¢ HEMETAJIAMMU.

B mmams BHecuTe mopomiok marHus. HabGmromaemple HCKPBI CBUACTEIBCTBYIOT O
MPOTEKAHUM PEaKIMK MEXAy MarHueM W KuciaopoioMm. Hamwuiuure ypaBHEHUE
pPEeaKIMK, COCTaBbTE AIICKTPOHHBIN OaaHc.

OmnbIT 3. B3auMo1€ICTBHE METAIIOB C COJISIMU

B mpoGupky c¢ pactBopom HutTpata cBuHma (II) monoxkuth Kycouek IuHKA. B
mpoOupKy ¢ pacTBopoM xsopuaa iuHka (II) monoxute Kycouek CBUHIA. 3aIUIIUTE,
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B o0eux Ju TMpoOupKax HAOIIOMAIOTCS TMPU3HAKK PEaKIUH, CIeTalTe BBIBOJ 00
YCJIOBUSIX B3aUMOJICUCTBUS METAJLIOB C COJsAMHU. Hamuimure ypaBHEHUE PEAKIINH,
COCTaBbTE JICKTPOHHBIN OajiaHC.

OmnmiT 4. B3auMoaelcTBHE IIETOYHBIX METAIOB C BOJAOM.

B xuMmuueckuii ctakaH ¢ Bojiol g00aBbTe 1-2 karum peHoydTanernHa U MOMECTUTE
Kycodek Hatpus. [IponabnronaiiTe BeIICICHHE Ta3a U M3MEHEHHUE OKPAcKH pacTBOpa.
CnenaiiTe BBIBOJIBI O MIPOAYKTAX PEAKIUH, 3AMUIINTE YPABHEHHUE, PEAKIIUM COCTABHTE
AJIEKTPOHHBIN OalaHC.

OmnpiT 5. MccmegoBanne CBOMCTB MeIM M e€ coeauHeHHM (mpodeccHoHaabHO-
OPHUEHTHUPOBAHHOE 33JIaHHE).

5.1. B3anmogeiicTBue MeIM ¢ KHCIOTAMH.

Meob ssnsemcsi 0OHUM U3 JIYHUUUUX MOKONPO8oOawux mamepuanos. Ona xumuyecku
Mano aKkmueHa, Ho J1e2Ko pacmeopsaemcs 8 A30MmHoOU KUciome.

HccnenyiiTe B3aMOICMCTBUE MEIU C COJISTHOM, pa30aBiIeHHON a30THOM KMCIOTaMHU
U C KOHILEHTPUPOBAHHOM CEpHOM M a30THOM KucCjIoTamMu. Hanummre ypaBHEHUS
peakiuii, Ko3hPUIMEeHTh MmoadepuTe METOAOM dJIeKTpoHHOro Oananca. Crenairte
BBIBOJ] O YCTOMYMBOCTU MEJU K KUCJIOTaM.

5.2. Ilonyuenue coenunenunit meau (II).

Ha 6030yxe meob 6bicmpo nokpvleaemcs MoHKUM Cl0emM OKUCU MEeMHO20 Yeemd, HO
9MO OKUC/IeHUe He NPOHUKaem 6 21y0b Memala U CAYICUM 3aWumol om
oanvHeluel KOppo3uu.

[TomyunTe okcua MeAu, HarpeBasi MEJHYIO MPOBOJIOKY B IUIAMEHH. JIETKO 1 3TOTO
no0utbea? 3anummTe HaOMIO/IEHNUS U YPAaBHEHUE PEAKIUHU, COCTABBTE AIIEKTPOHHBII
Oasanc.

5.3. BausHue Meau Ha Ipyryue MeTasuibl.

Xumuueckass axKmusHOCmMb ANIOMUHUSA, 6 nape ¢ OOAbWIOU pasHuyel 6
NEKMPOOMPUYAMNETLHOCIIU C MeObl0 O0eldem HeB03MOINICHbIM NPAMOe COeOUHEeHUe
npPoB0008 U3 HIMUX 08YX MEMAJLLOB.

3a4uCTUTE ATFIOMUHUEBYIO M MEAHYIO TTPOBOJIOYKHA U COCAMHUTE UX JIPYT C APYTOM.
B aBe mpobupku HaieiiTe 2 M pacTBOpa COJITHOW KUCJIOTHL. B mepByro mpoOupky
TMOMECTUTE 3a4YUILCHHYI0 TMPOBOJIOKY aIIOMHUHMS, BO BTOPYIO — CKPYTKY JIBYX
MIPUTOTOBJICHHBIX TMPOBOJIoUeK. Uepe3 4-5 MUHYT ompeaeiauTe, IAe peakius HIET
vHTeHcuBHee. [lodyemy Henb3si B 2JIEKTPOYCTAHOBKAX HAIMpPAMYK COCIUHSTH
ATFOMUHHEBBIA MPOBOJ C MEAHBIM? CieJIaiiTe BHIBOI.

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

IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE 3aJaHHUE.

B cpennem, meaHas xuia q0JbKHA BeiepxkaTh 80 cruboB, npoTuB 12 cruboB y
AJT'OMUHUEBOU IPOBOJIKH.

1. C xakum mMaTepuaioM HY>KHO paboTaTh akkypaTHee? OObsICHUTE OTBET.
2. TlepeuncnuTe MIIOCH U MUHYCHI aIFOMUHUEBON TIPOBOJIKH.

KoHTpoJIbHBIE BONIPOCHI.

1. OxapakTepusyiTe OCHOBHBIC (PH3NYECKIE CBOWCTBA METAIIJIOB M CIJIABOB

2. CepeOpo — OTIMYHBIN MPOBOJHUK AIEKTPUUECKOTO TOKA, HO UMEET HEJOCTATKH:
3TOT METAJUI IOPOTOM, a TAKXKE OKHUCIISIETCS B CPEJIE C COJIEPIKAHUEM CEPBI:
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Ag + HS + O —» AgyS + H,0. 3anummure 3neKTpOHHBIN OanaHCc K JaHHOMY
YPaBHEHHIO PEaKIMH, PACCTaBbTe KOOPPHUIINEHTHI.

JIABOPATOPHAS PABOTA Nel?

Ha3Banue padotbi: [lonyuenue, coOupanue 1 pacrio3HaBaHHUE ra3oB.

Iesu padoTbI
1. [omyuuts 1 coOpaTh ra3000pa3HbIe BElIeCTBA (BOAOPO, KUCIOPOI, YTIIICKUCTBINA

ras).
2. Hammcath ypaBHEHUS BBITTOJIHEHHBIX OKHCIIUTEILHO-BOCCTAHOBUTEIIBHBIX
peakmii ¥ pa3oopaTh UX METOJIOM AJICKTPOHHOTO OaslaHca.

PeaktuBbl: [{uHK, consiHast KMCIIOTA, IEPMAHTaHAT KaJIUsl, CEpHAsl KUCIIOTa, MET,
M3BECTKOBAs BOJIA.

O6opynoBanue: [lItaTuB ¢ mpoOUpKaMu, Cyxoe Toprodee, CIIMYKH, TyIUHKH,
ra3o0TBOJIHAsA TpyOKa, acOecToBas ceTka, 1ab0paTOPHBIH IITATH.

Pesyabrarsl:

memanpeomemnsie: 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;

3HAHMA: CIIOCOOBI MOJYYEHHUS! MPOCTHIX BEHIECTB, 00PA30BAHHBIX HEMETAIJIAaMU U
OKCHUJIOB;

YMEHHsI: BBIMOJIHIATh SKCIIEPUMEHT IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX
BEIIIECTB.

Xoa padorbi:

OmnpiT 1. TTosydyenue, cobrpanuie ¥ pacno3HaBaHUE BOAOPOIA

CobGepute mpubop sl TOJIyYEHHUs Ta30B M MPOBEPHTE €ro Ha repMEeTUYHOCTh. B
MpoOUpPKY MONOXKUTE 1—2 rpaHynbl UHKA U OpUIEeHTe B Hee 1—2 MII CONsTHOM
KHUCJIOTBL. 3aKpoWTe MpOOHUPKY MPOOKOM C ra300TBOJHON TPyOKOH M HAJCHbTE Ha
KOHUMK TpYyOKH emie oaHy mpoOupky. Ilomokaure HEKOTOpPOE BpeMs, UYTOOBI
npoOWpKa  3aloJHWIACh  BBIACIAIONIMMCS Tra3oM. YTO TPOUCXOAUT  TPH
B3aMMO/JICHCTBUU IIMHKA C COJSHOM KucioToN? CocTaBbTE€ ypaBHEHUE PEAKIUHU U
paccMOTpUTE €€ C TOUKU 3PEHUS MTPOIIECCOB OKUCICHUS-BOCCTAHOBJICHUSI.

CHumuTe MpoOUPKY C BOJOPOJOM M, HE TIEPEBOpAYMBasl €€, MOJHECUTE K TOpsiIen
crupToBKe. Eciii BOJOPO B3pBIBAETCS € TIIYXUM XJIOIIKOM, TO OH YHCTBIN, & €CJIU C
«JIaIOIIUM» 3BYKOM, 3HA4YUT, BOAOPOJA COOpaH B CMECH C BO3AYXOM («IpeMyduii
rasy).

OmnpiT 2. IMonydenue, coOupanue ¥ pacro3HaBaHUE KUCIOPOJia

Colbepute npubOp M MPOBEPHTE €ro Ha IePMETUYHOCTh. B mpoOUpKYy HACHINIBTE
MpUMEPHO Ha Y4 ee oObema nepmanranara kaius KMnOg 1 y oTBepcTUs MpoOUpKU
MOJIOKUTE PBHIXJIBIH KOMOYEK BaThl. 3aKpoTe MpOOHPKY MPOOKON C ra300TBOAHOM
TpyOKOii. YKpenuTe mpoOWpKy B JIAlKE IITaTUBA TaK, YTOOBI KOHEIl Ta300TBOHOM
TPYOKH TOXOUJ MOYTH J0 JHA COCYa, B KOTOPOM OYAeT coOUpaThes KUCIOpo. UTo
MIPOUCXOJIUT IPU HArpeBaHUM nepmaHraHata kanusi? CocTtaBbTe YpaBHEHUE PEaKIIUU
1 PacCMOTPUTE €€ C TOUYKH 3PEHUSI IPOLIECCOB OKUCIICHHSI-BOCCTaHOBIeHUs. Hanmnuue
KHCJIOPOJIa B COCY/IE TIPOBEPHTE TIICIOIICH JTyIUMHKOW. 3aITUIINTE CBOU HAOIIOCHUSI.

Omnpit 3. Tlonydenue, cobupanue u pacrno3HaBaHue okcuaa yriepomaa (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
CEeTKa.

Pesyabrarsl:

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

npeomemmnswie: 11P6 02, I1P6 04, TTP6 05, ITP6 07, ITP6 08.

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

YMEHMSsI: BBIMOJHATH SKCIIEPUMEHT 10 TOJTYYEHHUIO M Pacro3HaBaHUIO aM(pOTEPHBIX
COCIMHECHUIN; COCTABJISATh YPAaBHEHUS XWMHWYECKUX PEAKLIMM, XapaKTEpPHBIX s
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 (PHIIBTPOBAILHON Oymarow, 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 KUCTOTBHl. OTMEThTE MPOUCXOIAIUE 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 XJOpUAa MarHus, 100aBbTE MO KaIUIAM PAacTBOP TMAPOKCHAA HATPUSA 0
o6pasoanmst ocagka Mg(OH),4. [Tomydennbiit 0CagoK pasieinuTe B JBe IPOOUPKH.
B oany npoOupky ¢ ocaikoM A00aBbTE pacTBOP CEPHOM KHUCIOTHI, B JAPYIyIO0 —
pacTBop rugpokcuaa Harpus. OTMETbTE MPOUCXOAIIUE U3MEHEHUS. 3alUIINTE BCE
BO3MOXXHBIE ypaBHEHHS peakuuid. (Cruenaite BBIBOJ O CBOWCTBAX MarHvsi M €ro
COCTMHEHU.

* [lonyuenue u ceolicmea 2uOpOKCUOA AnNtOMUHUSL.

B npobupky nmomectute 1 mMi1 pactBopa cysibdaTa aatOMHUHMS, J00AaBbTE MO KAIUIAM
pacTBOp THAPOKCHIA HATpHsi 10 oOpasoBamms ocagka Al(OH)sd. Ilomyuenmsrit
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 Iejouedl oOpasyrorcs 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 oAHYy npodupky 1 mia pactBopa opTodochopHOil KUCTOTHI, B
Ipyryto — 1 M pacTBOpa CEpHOW KHUCIOTHL. 3anuiiuTe HaOmogeHus. Hamummre
YpaBHEHHUE PEAKIINH, CACIANTE BHIBOJ O CHUJIE HEMETAININUYECKUX CBOWMCTB Y KPEMHUS,
dbocdopa, cepsl 1 0 chiIe KHCIOT, 00pa30BaHHBIX TaHHBIMU 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 OCYIIECTBIIACTCA MEPEXO OT OCHOBHBIX COSAMHEHUN K

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

JIABOPATOPHAS PABOTA Nel4
Ha3zBanme padorbi: Koppo3ust METAITIOB U METO/IBI 3aIIIUTHI.
IHesu padoTbl
1. IloBTOopuTh W  3aKpenNuTh  CYIIHOCTh  MPOLECCOB  XUMHUYECKOM 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.

PeaxktuBbl: Zn (rpanynsi), Cu (ToHKas mpoBosioka 0e3 u3ossiun), H.SO4 (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: Haxxmaunas Oymara (711 3a9MCTKH), IIUTIIBI TUTEIBHBIE, CITHYKH,
Jeprkarenb i1 MpOOMPOK, MTATHB C MPOOMPKAaMH, CTEKJIIHHAs BOPOHKA, MEIHBIN
COEIMHUTEIbHBII NPOBOIHUK, CAHUTAPHAS CKIISTHKA

Pesyabrarsl:

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

npeomemmnswie: 11P6 02, ITPG 04, T1P6 05, ITP6 06, ITP6 08;

3HAHMA: CYIIHOCTH IPOLIECCOB XHWMHYECKOW M 3JIEKTPOXUMHUYECKONW KOPPO3HH;
OCHOBHBIE METObl AHTUKOPPO3UOHHOM 3aLUTHI.

YMEHMSI: pa3INvaTh BUbI 3alIUTHBIX MOKPBITUN; 3alKMChIBATh CXEMbl aHOJHOTO U
KAaTOJHOTO IPOLECCOB

Xoxa pabdoThI:

OmnpIT 1. XumMuyeckas U 3JIeKTPOXUMUYECKAsT 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 MPOBOJOKY 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 KOHIEHTPAIIMK OKUCIUTEISI HA CKOPOCTh KOPPO3HH.

B npobupky ¢ 5 xamnsiMu cepHOM KUCIOTHI 100aBbTe 5 Kareiab BOAbL, 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 TPUPO/IBI 3aIUTHOTO TOKPBITHS.

JIBe mpoOupku HanoMHUTE Ha 1/2 ux oObeMa AUCTHILTUPOBAHHOU BOmOM. [lo6aBbTe
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?*, ¢ KoTopsIMM 00pa3yeT cuHee OKpalMBaHUe (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.€.
MOKPBITOTO 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
3aIMIIAET 5KEJIE30 OT KOPPO3UH, a KAKOE HE 3aIUIIAECT?

OmnbIT 3. MeTo/Ibl 3alUTHL OT KOPPO3UHU

3.1. 3ammTa MeTamia OT KOppO3UH C MOMOUIBIO IPOTEKTOPA.
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B nBe mpoOupku ¢ pa3daBIeHHBIM PacTBOPOM YKCYCHOW KHCIOTHI NpPUOABbTE
HECKOJIBKO KalleJb pacTBOpa Hoauaa kKanusd. B ofHYy M3 HUX OIYCTUTE IMOJOCKY
CBUHIIA, a B IPYT'YIO — IOJIOCKY CBUHIIA C 3a)KaTOW B HEH TpaHysoi LuHKa. OTMEThTE,
B Kakoil NpoOMpKe paHbILIE MOSBISETCS MalopacTBOpuMoe coeauHeHue Pbly,
OOBSICHUTE MpPUYMHY €ro TOosABJIEHUS B pacTBope. Hamummre ypaBHeHue
B3aUMOJEHMCTBUSI CBUHIA C YKCYCHOM KHCJIOTOM, HAPUCYUTE CXEMY KOPPO3HOHHOTO
rajJlbBAaHUYECKOTO MHUKpodJieMeHTa. Hamumure cXembl aHOAHOTO M KaTOJHOTO
MIPOLIECCOB. YKAXXUTE, KAKyIO pOJIb BBIMOJHAET MpHKaTasi K CBUHIYY I'paHyJia IMHKA B
Ipolecce KOppO3Uu CBUHIIA.

3.2. 3amuTa MeTamia OT KOpPO3UH XUMHUYECKUM MMaCCUBUPOBAHUEM.

OuncTUTe ABE CTABHBIE JIACTUHKHA HAXXIAa4YHON OymMaroi W OJIHy W3 HUX Harpeure
70 TIOSIBIICHHUSI CJIEJIOB «IOOe)anocTh» (T.€., CIEJ0B OKCHUIHOM IIJICHKH). 3aTeM
HaHecuTe o Kamute pactBopa CuSO4 Ha o0a oOpasma. HaGmomaiite. [1o ckopocTu
MOSIBJIICHHUS TEMHOIO ISTHAa Ha oOpas3lax OLEHUTE 3alUTHBIE CBOMCTBA OKCHJIHOM
rwieHkU. CocTaBbTE ypaBHEHUS POUCXOASIIUX PEaKni

[To xoty pabOTHI 3aM0IHUTE TAOJUIY U CAETANTE BHIBOIBI.

[TpodeccnoHanbHO-OpUEHTUPOBAHHOE 3a/1aHUE.

B ueM CymHOCTh IPOTEKTOPHOM 3alUTHI METAUIOB OT Koppo3uun? [Ipusenure
IIPUMED NMPOTEKTOPHOM 3aILUTHI JKEJIE3a B dJIEKTPOJIUTE, COEPKALLEM PACTBOPECHHBIN
kucsopod. CoctaBpTe ypaBHEHMS KaTOJHOIO U aHOJHOIO ITPOLIECCOB.
KonTposibHbIE BONIPOCHI.
1. TlpuBeauTe npuMepbl ra30BOi KOPPO3UU METAIIIOB.
2. Kakoil Meramn paspymaercs TpH  DIEKTPOXHUMHUYECKOH  KOppO3WH B
MukporaibaHomnape: Fe nnu Mg, Fe unu Cd, Fe nnu Ni?
3. Kakuwe mporeccsl MTPOUCXOAST TPHU TIOBPEKACHUU TOBEPXHOCTHOTO CIIOS
HUKEJIMPOBAHHOTO KeJe3a?
4. Kakoe xene30 Ha3bIBaeTCs JTy)KEHBIM, a KAKOE OLIMHKOBAHHBIM?

JIABOPATOPHAS PABOTA Nelb5

Ha3Banue padorsi: [IpoBenenue peakiuii mo oOHapyXEHUIO YIJIepoa U BOAOPOIa
B OPraHUYECKUX BEIIECTBAX

Iesu padoTbI
1. IlpoBecTn peakuuy, NOATBEP)KIAAIOUIME HaJUuMe Yriepoja W BoAOpoAa B

OPraHUYECKHUX BEILECTBAX.

2. Hanmcatb ypaBHEHUs BBITIOJIHEHHBIX PEAKIIHA.

PeaxkTuBbl: CaxapHblii necok, xiyied, okcug meau (I1), n3BectkoBast Boaa, napaduH,
MEJIHBIN KyIIOpOC.

Oo6opynoBanue: [lItatuB ¢ mpoOMpKaMu, JIOKEUKA JIJIs1 C)KUTAHUS BEIIECTBA, CyX0e
roprouee, CiuyKu, acOecToBasi 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;
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YMEHHsl: TPOBOAUTH JAOOPATOPHBIA HKCIEPUMEHT 10 ONPEACIICHUI0 COCTaBa
OpraHUYECKUX BEILECTB.

Xoxa pabdoThI:

Omngit 1. Onpenenenue yriaepoaa npoOoi Ha 00YrIMBaHUE U HA BbIICJICHHUE KOOTH
IPU TOPEHUH.

Ha noxeuky Juisi CoKUTaHUSI BEIIECTBA IMOJIOKUTE KycOuyeK XJjieba M Harpeute Haj
iameHeM. OOyYTIIMBIIAsICS Macca YEpHOTO XJieba — yriiepo/.

Ha noxeuky 1uisi coKMraHusl BEIIECTBA IMOJIOKHUTE KycoueK mapaduHa, BHECHUTE B
wiaMsi. KonoTs, BELAETSIONMIASCS MPY TOPEHUH — YTIIEPOI. 3aNUIINTE HAOII0ICHUS.

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

[IpuroToBbTE CMECh U3 XOPOIIO PACTEPTOrO caxapa U MOPOIIKOOOPA3HOTO OKCHIA
menu (II), B3sitoro B m30wITKe. [lomMectuTe cmech B mpobupky cimoem 0,5 cm. ¥V
OTBEPCTUSI TPOOUPKU TMOMECTUTE PBIXJIbIN KOMOYEK BaThl ¢ HAHECEHHBIM Ha HETO
0e3BoHBIM cylbdatom Meau. BceraBbTe B mpoOupKy MNpoOKYy € Ta300TBOIHON
TpyOKO#, KOHEL] KOTOPOM OIyCTUTE B JPYIYyI0 MHPOOHUPKY C H3BECTKOBOW BOJOU
(5mn). [Ipubop ykpemnure B mTaTUBE, U MoJOrpelTe cMech B mpodupke. Korga Bbi
MPUJETE K 3aKIIOUYECHUIO, YTO PEAKIUsl 3aKOHUYMIIACh, BBIHBTE U3 W3BECTKOBOM BO/IbI
KOHEII ra300TBOJIHOM TPYOKH U TIOCIIE ATOTO MPEKPATUTE HATPEBAHUE.

JlaiiTe mpubOpy OCTHITh, MOCIE YEro paz0epuTe €ro U PacCMOTPUTE PE3yJbTaThI
peaklMi, OTMETHB, MPOM3OLLIM JIW M3MEHEHHS C CcaxapoM, OKCHIOM MEAU U C
M3BECTKOBOM BOAOM? OnummTe U 0OBSICHUTE MPUUYUHY 3TUX HU3MeHeHul. CocTaBbTe
ypaBHeHUs peakuuu. CrenaiTe BbIBOJ, CBUAECTEIbCTBYIOT JIM MPOILIEIIINE PEAKIIUU O
TOM, YTO B COCTAB caxapa BXOJAT yriepo U BOJAOPO] U TIOUEMY.

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

KonTposbHBIE BOIIPOCHI.
Pemure 3anaun.
5. Haiitu monekynsipuyio popmyny BemecTBa, comaepkamero 81,8% yriepona u
18,2% Bonpopona. OTHOCUTENbHAS IUVIOTHOCTH BEIIECTBa MO a30Ty paBHa 1,57.
6. Haiftu monexynsapHyto ¢opMyny MpeaelbHOr0 YIIEBOJOPO/AA, MaccoBasi JIOJs
yrepoaa B kotopom 83,3%.

JIABOPATOPHAS PABOTA Nel6

Ha3Banue padorbl: Pacno3HaBaHue miacTMacC U BOJOKOH.

esu padoTbI
1. M3yuyuTh CBOMCTBA MJIACTMACC U BOJIOKOH.
2. 3Has CBOMCTBa, MPOBECTH Paclo3HABAHUE TIACTMACC U BOJIOKOH.

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

Oo6opynoBanue: IlItatuB ¢ mpoOUpKaMu, JIOKEUKA JIJIsi CKUTAHUS BEIIECTBA, CyXOe
roprodee, ClnIKu, acOeCToBas CETKa.

Pesyabrarsl:

memanpeomemnsie: 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;
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3HAHUS: COCTAB M CBOMCTBA IIACTMACC M BOJIOKOH,

YMeHHSsI: TIPOBOJIUTH JA0O0OPATOPHBIN AKCIIEPUMEHT I10 PACIIO3HABAHUIO IIACTMACC U
BOJIOKOH.

Xoxa paboThi:

Ilpumeuanue: nipu NpoBEICHUU PaOOTHI MOJB3YUTECH MPUIIOKEHUEM 2 (TabuIei
1,2)

OmplT 1. Pacrio3naBanue miaacTMacc.

Hcnonb3ys Tabnuily, MOBTOPUTE CBOMCTBA MOJMATHIICHA U TOJUCTUPOSIA. 3alUIIUTE
YpaBHEHUS PEaKINil MOJTYYEHHUS 3TUX MTOJTUMEPOB.

Pacrio3naiite 3t mmactmaccel. Pacrno3HaBaHuMe miacTMace ClenyeT HadaThb C
BHEIIHETO OCMOTpa, a 3aTeéM TMEePEeUTH K WCCIEAOBAaHUIO HX OTHOIICHHUS K
HArpeBaHUIO0 U TOpeHUIO. [[0OTOM HCHBITHIBAIOT AEHWCTBME HA HHUX PACTBOPUTEIIEH.
VYkaxuTe XxapakTepHble TPU3HAKY MOTUITUIICHA U TOJIUCTUPOIIA.

OmnmiT 2. Pactio3HaBaHMe BOJOKOH.

Hcnons3ys Tabnuily, MOBTOPUTE CBOMCTBA BOJOKOH. BaM JaHBI XJIOMOK, BUCKO3a U
mepceTh. Pacno3HaiiTe 3TH BOJOKHA. Pacrmo3HaBaHWE BOJIOKOH HAYMHAIOT C MX
cxuranusi. Ilpm 3ToM TPOCHEKUBAIOT, ¢ KAaKOM CKOPOCTHIO MPOUCXOJUT TOPEHUE,
HCCICAYIOT 3alax MNPOJYKTOB TOpPEHHUs. 3aTeM MPOBEPSAIOT JICUCTBUE Ha BOJIOKHA
KUCJIOT W PACTBOPUTEICH. YKAKUTE XapaKTepHbIC MPU3HAKM XJIOMKA, BHUCKO3bI U
HIEPCTH.

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

KonTposbHbIE BOIIPOCHI.
Jaiite kinaccuuKayo BOJIOKOH.
JaiiTe knaccuguKaluio miactmacc.
YeM uCKyCCTBEHHBIE BOJIOKHA OTJIUYAIOTCS OT CUHTETUYECKUX?
Yem naxHyT OpH NOHKUTAHUHU XJIOMYaTOOyMakHbIE HUTH?
Jlatb omnpeneneHue MaKpOMOJEKYNbl, 3JEMEHTAPHOTO 3BE€HA M CTENECHHU
noaumepursanuu. Kak BiIMsAeT BeIMYMHA MOJICKYJISIPHOM MacChl Ha CBOWMCTBA
BBICOKOMOJICKYJISIPHBIX COSIMHEHUI?
6. UeM peakiuy MOJMKOHICHCAIIMN OTIMYAIOTCS OT PEAKIIUKA MoJuMepr3ain?

GO~

JIABOPATOPHAS PABOTA Nel/

Ha3zBanue pa0dorsi: VccienoBanrue CBOMCTB CIIUPTOB U albIAETUIOB.

esu padoTbI
1. VU3yuuth ¢puznueckue CBOMNCTBA ATUIOBOTO CIIUPTA U TIIUIEPUHA.

2. IlpoBecTu KayeCTBEHHYIO PEaKLU0 HAa MHOTOATOMHBIE CIIUPTHI.
3. IIpoBecTu KaueCTBEHHYIO PEAKIIMIO Ha aJIbJICTUIbI.
4. HanucaTh ypaBHEHHUSI BBIIIOJTHEHHBIX PEAKIUH.

PeakTuBbl: DTUIOBBIA CIUPT, CEpHAas KUCIOTA, IIMIEPUH, PacTBOPHI Cylbdara
meau (I1) u rugpokcuna Hatpus, GopmanuH, HUTpaT cepedpa (2% pacTBop), aMMHUaK,
BOJIA.

Oo6opynoBanue: IlltatuB ¢ mpoOupkamu, MeaHash TOBOJIOKA (CIUpaib), CyXOe
roprouee, Clu4Ky, acOecToBast CeTKa.

Pesyabrarsl:
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@Dopmupyemvre  nemenmovt  IIK  (npogpeccuonanvno-opuenmuposannoe
cooeprcanue):

— IIK 11.6. 3amumare wuHbOpManui B 0a3e AaHHBIX C HCIOJb30BAHUEM
TEXHOJIOTUH 3aIlUThl HTHGOPMAIIH

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

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

3HAHUSA: CBOWCTBA CIIUPTOB U aJIbJETUIOB,;

YMeHHsI: COCTAaBJIATh YPaBHCHUS pEaKIMi, XapaKTEepPHBIX Uil CHUPTOB U
albJCTUIOB.

Xox padoThI:

Onpit 1. du3nyeckre CBOMCTBA ITUIOBOTO CIUPTA U TIUIIEPUHA.

Hanelite B onHy mpoOUpKY HEMHOTO 3TUJIOBOTO CHUPTA, & B JPYTYI0 HEMHOTO
riuiepuHa (oOpatute BHMMaHHE Ha €ro Bs3KocTh). JloOaBpTe B 00€ MpoOMpKU
HEMHOTo BOjpl. OOpaTUTe BHUMAaHHME HAa PAacTBOPEHUE CHUPTOB B Boje. Omnuiumrte
(du3MYecKue CBOMCTBA ATUJIOBOTO CIIUPTA U TIIUIEPUHA.

OnpiT 2. XUMHUYECKHE CBOMCTBA 3TUIOBOIO CIIUPTA.

2.1. OKucaeHNe COUpTa B AlTLICTHL.

Hanelite B mpoOupky 0,5MJ1 3TUIOBOTO CIHPTA U MOTPY3UTE B HETO PACKAJIICHHYIO
MeIHyl crnupaib. OOpaTuTe BHHMMaHUE Ha TMOSBJICHUE 3amaxa ajibAerujaa Hu
BOCCTaHOBJIEHUE MeAu. OnbIT MOXKHO TIOBTOPUTHh HECKOJBKO pa3, OIycKas
pacKajJeHHYI0 MEIHYIO TMPOBOJIOKY B CHHUPT. 3anuiiute HaOmoaeHus. Hamuiure
YpaBHEHHUE PEaKIIMK 3TAaHOJIa C OKCUIOM MEJH.

2.2. IlomydeHne TUITUIOBOTO ddwupa.

Haneiite B mpoOupky 1M1 3TUIOBOTO cMpTa, J00ABBTE CTOJBKO K€ KOHII. CEPHOU
kucioTel. Crerka Harpeiite. OOpaTuTe BHMMaHHE Ha CHEIU(UYECKUA 3amax
TuITIIIOBOTO 3dupa. Hamummure ypaBHEHHE peakIMU TOMYyYEHHUS TUITHUIOBOTO
a¢dupa U3 FTaHOINIA.

OmnwiT 3. B3aumoneicTBue riuiepuHa ¢ ruapokcuaoM mean (II) — xauecTBeHHAs
peakiys Ha MHOTOATOMHBIE CIIUPTHI.

B npobupky nomectute 2-3 kamim pactBopa cyinbdarta menu (II) m 4-5 xanens
pactBopa ruapokcuia Hatpus. OOpaTuTe BHUMAaHUE Ha BBIMAJEHUE roy00oro ocajaka
ruapokcuna meau (II).

Jlo6aBbTe B 3Ty MpOOMPKY pacTBOp MIMIIEPUHA U THIATEIBHO mepemeniaite. Uto
mpouszonuio ¢ ocankom? Kak M3MEHWIACh OKpacka pacTBopa? 3alMIluTe
HaOmonenus. Hamummre B cTpykTypHOM  (opMe  ypaBHEHHE  peaKIUH
B3aMMOJICUCTBUSL TauliepuHa ¢ ruapokcugom Meau (II) u Ha3oBUTE MOTydYEHHOE
BEIIIECTBO.

OmnbIT 4. KayecTBEeHHBIE PEAKIIUH HA AJIbJICTUIBL.

4.1. Peakmus dhopmanpaeruaa ¢ ruapokcuaom meau (11).

B mpoOupky momectuTe cHavana 5 kKamenb (opMainHa, 3aTeM 2 Kalljid pacTBopa
cynbara menu (I1) u 5 kamens 10% pactBopa ruapokcuna Hatpusi. Cpazy Ha4HHUTE
HarpeBathb, CJeAs 3a MOCIEAOBATEIbHBIMA W3MEHEHUSAMH, MPOUCXOASIIUMU B
npobupke ¢ ocaakoM. OOpa3yronuics B KOHIIE PEaKIMH KPAaCHBIM OCAJ0K HUMEET
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coctraB  CuyO. 3anummure HaOmoaeHus. Hanumumre ypaBHEHHE peakuuu
dbopmanpaeruaa ¢ ruapokcuaoMm meau (I0).

4.2. Peakims «cepeOpsSHOro 3epKajiay.

[Ipy mpoBeneHHWH OMbBITA CTPOTO COONIOMANTE MOCIETOBATEILHOCTh T00aBICHUS
PCaKTUBOB.

B yuctyio cyxyro npoOupky noMmectute 2 karim 2% pacTBopa HUTpaTa cepedpa u
B300JITaliTe, 4TOOBI OH XOPOIIO CMOYHII CTEHKH MPOoOUpKH. J[00aBpTe Karuito KOHII.
pacTBopa amMmmuaka. Ecinu mosBUTCS Oypbhlii HEMCYE3aAIOMUNA 0CaloK, J00aBbTE eIié
Karuiio amMmuaka. Ecim ocazok mcde3HeT cpasy, BTOPYIO KaIulio HE T00aBistiTe, a
BBeauTe 2 Karu dopmanuHa. [locie sToro, He B30anThIBas COACPKUMOTO, CIIETKa
MOJIOTpeiTe, HE MOBOAS 10 KureHus. HaOmromalite oOpa3oBaHWME Ha CTEHKaX
npoOupku Onectsimero ciost  cepedpa. Peaknms  «cepeOpsiHOTO — 3epkamay -
XapaKTepHasl peakius Ha aidpACeTUibl. 3anumure HabmoaeHus. Hamummre
ypaBHEHHUE PEaAKIIMU BOCCTAHOBJICHUS cepedpa popMaTnHOM.

[To xoxy pabOThI 3aMI0JIHUTE TAOJUILY U CIETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.

OcyiecTBUTe MpeBpanieHus (CocTaBbTe ypaBHEHHUS comtacHo cxeme). [lognummre

Ha3Banus semects. C,H, — Co,Hys — Co.HsOH — CH3COH

JIABOPATOPHAS PABOTA Nel8

HaszBanue pat6orsi: ccnenoBanrue CBOMCTB KapOOHOBBIX KUCIOT U UX COJICH.

esu padoThbI
1. IlpoBecTn OMNBITHI, MOATBEPKAAIONINE CBOMCTBA OPTraHMYECKUX KHUCIOT (Ha

MIpUMEpPE YKCYCHOM KUCIIOTHI).

2. CpaBHUTH CBOMCTBA OPTaHUYCCKUX M HEOPTAHMYCCKUX KUCIIOT
3. Hammcatp ypaBHEHUS BBHITTOJTHCHHBIX PEAKITUI B MOJICKYJIIPHOM ¥ HOHHOM BUJIE.

PeaktuBbl: ConsiHas KuCIOTa, TUAPOKCHJ HATpHUs, YKCYCHas KHUCIOTa, LHUHK,
dbenondranens, TakMyc, KapOOHAT KaJIbIUsl, MBUIbHBIE CTPYKKHU.

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

Pesyabrarsl:

Dopmupyemvte  nemenmur  IIK  (npogheccuonanvno-opuenmuposanmnoe
cooepicanue):
— ITIK 11.6. 3ammmars wuHpopManuio B 0a3e [AaHHBIX C HCIOJIb30BAHUEM

TEXHOJIOTUH 3aIlUThl UHPOPMAIUU

memanpeomemnwvie: 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;

3HAHMS: CBOMCTBA KapOOHOBBIX KUCIIOT U UX COJICH;

YMEHHUS: COCTaBIISITh YPABHEHUS PEAKIIUIN, XapaKTEPHBIX JIJIs1 KAPOOHOBBIX KUCJIOT U
UX COJIEH.

Xoxa pa6oTsi:

Ilpumeuanue: oONBITHI C OPraHUYECKMMU U HEOPTaHUYECKUMHU KHCIOTaMH
MIPOBOAUM TapaslIesIbHO.

Omnbit 1. CBOWCTBA YKCYCHOW KUCIIOTHI.
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1.1. [lomecture B 2 mpoOUpPKU MO OJHOW TpaHylie IMHKA U JA00aBbTE B MEPBYIO
npoOUPKY 2 MJI YKCYCHOM KUCJIOTBI, BO BTOPYIO — 2 MJI COJISTHOM KUcaoThl. OOpaTuTe
BHUMAaHHE Ha TOSBICHHE Iy3bIpbKOB Tra3a B 00eux mpoOupKax. 3amuiimTe
HaOmoneHus. Hanumure ypaBHEHHE peaklMM IMHKA C YKCYCHOM KHCIOTOM M C
COJITHOM KuciioTou. Iloanuimmnre Ha3BaHus BELLECTB.

1.2. Tlomectutre B 2 mpoOUpKHU 1O 2 MJI pacTBOpa IIENO4YH (THAPOKCHA HATPHS),
no6aBbTe B KaXIyl MpoOMpKy Karuio (eHondranenna. BBeaute B MepByrO
npOOUPKY 2 MJI YKCYCHOM KHCIIOTBI, BO BTOPYIO — 2 MJI COJISTHOM KUCIOThI. OOpaTuTe
BHUMaHNEC HAa W3MEHEHUE OKPACKHM B 00EWX MpoOWpKax. 3amuImuTe HAOIIOACHUS.
Hanummre ypaBHeHus poBeaEHHBIX peakuuil. lloanummre Ha3BaHUs BEIECTB.

1.3. IlomectuTe B 2 MPOOUPKH HEMHOTO KapOOHATa KajblHs U 100aBbTE B MEPBYIO
MpoOUpPKY 2 MJI YKCYCHOM KHCIOTBI, BO BTOPYIO — 2 MJ COJISHOM KHUCJIOTHI.
BauMarenbHo mpoHaOMOmaiiTe 3a MPOUCXOMASIIIMM  MPOLECCOM.  3alUIIUTe
HaOmoaeHus. HanmuimmTe ypaBHEHHS BBITIOJIHEHHBIX peakiuu. [loanummure Ha3BaHus
BELIECTB.

OnpiT 2. 'Uapoau3 MbLIA.

Conu cTeaprHOBOW KHUCJIOTHI U IIEIOYHBIX METAJJIOB MPEACTABIAIOT COOON MbLia.
Hccnemyem cBOMCTBA MblLia.

2.1. Haneiite B npoOupKy 2MJ JUCTHUIUIMPOBAHHOM BOJBI, J00aBbTe B HEE OJHY
CTPYXKY MbLJa M Xopolio mnepememante. OOpatuTe BHUMaHUE Ha TMOSBJICHUE
MYTHOTO pacTBOpa. 3amuimmuTe HaOmoAeHus. Hamummre ypaBHEHHE peakiuu
THIPOJIN3a MbLJIA.

2.2. K nmomyuenHomy pactBopy no0aBbre 1-2 kamum Qenondtanenna. Obpatute
BHHMaHHE Ha OKpacKy pactBopa. Kakyio cpemy nuMeer pacTBOp MbLIa.

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

KonTposbHBIE BOIIPOCHI.

1. Kaxkas BeIcIas kapOOHOBAsI KMCJIOTa BXOJIUT B COCTaB Mbljia?

2. Ilouemy MBUIOM yMBIBAaThCS HE PEKOMEHTYETCS?

3. Uto nmpeacTaBisitoT COO0M CHHTETHYSCKHE MOIOIIHE CPEICTBA?

JIABOPATOPHAS PABOTA Nel9
HaszBanue padorsi: VccrneqoBaHre CBOMCTB IIIOKO3bI, Caxapo3bl, Kpaxmania.
IHesu padoTbI
1. Jloka3aTh 3KCHEPUMEHTAIILHO, YTO IJII0KO3a 00J1a/1aeT CBOMCTBAMHU
MHOTOAQTOMHOTO CIIUPTA U ajlbAECTU/A.
2. UccnenoBaTh u3nuecKkue CBOMCTBA caXxapo3bl.
3. HccnenoBaTh pacCTBOPUMOCTH Kpaxmaia B BOJIE, IPOBECTH KaU€CTBEHHYIO
peakiMIo Ha Kpaxmall.
4. HamnucaTh ypaBHEHUS BBIMOJHEHHBIX PEAKIIHUM.
PeaktuBbi: 10% pacTBOp DNIOKO3BI, caxapo3a, Kpaxmaj, pacTBOp THAPOKCHAA
HaTpusi, pacTBop cyabdara meau (1), cepuas kucnora, Boga, HoaHAas BOJA.
OoopynoBanue: IllTatuB ¢ mpoOupkamu, cyxoe Troproyee, CHHUYKH, acOecToBas
CeTKa.
Pesyabrarsl:
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Dopmupyemvie  nemenmvr  IIK  (npogheccuonanvno-opuenmuposanmnoe
cooeprcanue):

— IIK 11.6. 3amumare wuHbOpManui B 0a3e AaHHBIX C HCIOJb30BAHUEM
TEXHOJIOTUH 3aIlUThl HTHGOPMAIIH

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

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

3HAHMSA: CBOKCTBA IIFOKO3bI, CAXapO3bl U KpaxMala,

YMEHHSI: COCTaBJISITh YPABHEHUS PEAKIINI, XapaKTEPHBIX AJI TIIOKO3bI, CaXapo3bl U
Kpaxmalia.

Xox padoThI:

OmneiT 1. CBOKWCTBA TIIOKO3BL.

1.1. ObHapy>keHHE Y TJIFOKO3bI CBOMCTB MHOTOATOMHOTO CIIMPTA.

[TomecTuTe B mpoOUpKy 4 Karuii pacTBOpa 1ejaouu (TUIPOKCUIA HATPHUSA) U 2 KaTUIH
pactBopa cynbdara menu (I1). Berpsixaure conepkumoe mpoOUpKu 10 00pa30BaHUS
ocanka. JloGaBbTe Karito, TJIOKO3bl M THIATENbHO mepememiaite. OOparurte
BHHMaHHE Ha 00pa3oBaHUE PACTBOPA CHHETO IIBETA, YTO SIBJISICTCS XapaKTEPHBIM IS
MHOT0aTOMHBIX CIUPTOB. 3amuiuTe HaOmofeHus. Hanummure ypaBHEHUE peakiuu
0K03bI ¢ rusipokcusioM Menu (II). [loanuinvte Ha3BaHUS BEIIECTB.

1.2. OOHapy>KEHHE Y TJIFOKO3bI CBOMCTB aJIbJIETUIOB.

[lonmydyeHHblii pacTBOp HarpeBaiTe B MpOOUpPKE O KUIEHUs, cheas 3a
MOCJIEIOBATEIbHBIMU U3MEHEHUSMU, TPOUCXOISIIUMHU ¢ ocaakoM. OOpa3yromuiics B
KOHIIE pEaKIMH KpacHbIM ocanok umeer coctaB CuyO. /laHHas peakuus XxapakTepHa
IUIsL  anbJETUAOB. 3anuiiuTe HaOmoAaeHus. Hamummre ypaBHEHUE peakluu
BoccTanoBjeHus runpokcuaa meau (II) rimroxo3oi. [loanuiivre Ha3BaHUS BEIECTB.

OmnpiT 2. CBOWCTBA caxapo3bl.

BHuMarenbHO paccMOTpuUTe KpUCTaUIbl caxapo3bl. [loMecTUTe HECKOJIBbKO
KpUCTAJUIOB B MTPOOUPKY U 100aBbTe BOJbl. OOpaTUTEe BHUMAHUE HA PACTBOPUMOCTD
caxapo3bl. Onummure pu3ndecKre CBOWCTBA Caxapo3bl.

OmneiT 3. CBOMCTBa Kpaxmaia.

3.1. PacTBOpeHME Kpaxmasa B BOJIE.

HacpinbTe B MpoOMpPKY HEMHOTO Kpaxmaia, J00aBbTe 2 MJI XOJIOJHOW BOJBI U
xopoiuo B30oaTaiTe. OOpaTuTe BHHUMAHHME, YTO KpaxMmal HE pacTBOpSETCS B
XoJionHOM Boje. HanelTe B yuCTyr0 MpOOUPKY 5 M BOJIBI M HArpeuTe 0 KUIIECHHUS.
Brnelite B mpoOUpKYy C KHUIISITKOM COAEpXKUMOE TiepBol mpodupku. OOparure
BHUMaHH€ Ha 00pa3oBaHHME BS3KOTO pacTBopa — Kiedcrepa. Onumure
PacTBOPUMOCTh KpaxMaiia B XOJIOJHOU U TOpsY€ei BOJE.

3.2. KauecTBeHHasl peakys Ha Kpaxmal.

B mipoOupky ¢ oXJIaXJeHHBIM KJICHCTEPOM JT00ABHTE KAILIIO CHIIBHO pa30aBiICHHOM
HomHoM Boabl. OOpatuTe BHHUMaHWE HAa M3MEHEHHUE OKPACKH PACTBOpA. YKAKHUTE
XapaKTEPHbIM MMPU3HAK KAYECTBEHHOW PEAKIIMU HA KpaxMall.

[To xomy paboThI 3aMIOJIHUTE TAOJUITY U CIETIATE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.

OcyiecTBUTe NMpeBpalieHus (CocTaBbTe ypaBHEHUs cornlacHo cxeme). [loanummre

Ha3BaHUs BelecTB. GOPMYIIbl BEIIECTB B YPABHEHUSIX MPEICTABUTH B MOJICKY/ISIPHOM
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U CTPYKTYPHOM BHC.
Celeoe — CszOH — CH3COOH — CH3COOC2H5

JIABOPATOPHAS PABOTA Ne20

Ha3zBanue pa6ornbl: VccrnenoBanue CBOMCTB OCIKOB

Iesu padoTbI
1. M3yuuTth cBOMCTBA OEIIKOB.

2. BBISCHUTH yCTONYHBOCTH OCITKOB IO OTHOIICHHUIO K HArPEBAHUIO U BO3/ICHCTBHIO
PEaKTUBOB.
3. IlpoBectu 1BETHBIC PEAKIIMHN HA OEIIKH.

PeaxkTuBbl: PacTBOp KypuHOTO Oenka, cyabdar meau (II), ruapokcun HaTpys, KOHII.
CepHas KUCJIO0Ta U a30THAsl KUCJIOTA.

Oo6opynoBanue: IlltatuB c mpoOupkamu, Cyxoe Toprouee, CIIHYKH, acOecToBas
CeTKa.

Pesyabrarsl:

Dopmupyemvte  nemenmur  IIK  (npogheccuonanvno-opuenmupoeannoe
cooepicanue):

— IIK 11.6. 3amumare wuHbOpManu B 0a3e MAaHHBIX C HCIOJB30BAHUEM
TEXHOJIOTUH 3allUThl UHPOpMAIUU

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

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

3HAHMSI: CBOMCTBA U CTPOCHUE OEIIKOB,

YMeHHsI: TPOBOJAUTH KaU€CTBEHHBIE PEaKIIMKU Ha OCJIKHU.

Xoxa padoTsi:

Omnpit 1. PacTBOpeHue OEIKOB.

[TpuroroBeTe pactBop Oenka. Jlyist 3TOrO pazdeiiTte KypuHOE SMI0 M aKKypaTHO
OTJEIINTE OCJIOK OT jKEJITKa. beaok momecTuTe B XMMHUYECKMH CTakaH, M 3aJieiTe
XOJIOOHOM BOJOW, pa3MEIIMBasi CTEKISIHHOM mnaloykou. OxapakTepusyute BHUA
pacTBOpa SMYHOTO OeJKa.

Onpit 2. JleHaryparius 6JIKOB.

2.1. B nmpoOupky HajeiTe 2 MJ pacTBopa SIMYHOTO Oeyika M J0OaBbTE HEMHOTO
pactBopa cynbbara meau (I1). OGpaTuTe BHMMaHUE Ha JeHaTypaluio Oenka. B uém
OHa MPOSIBIAETCA? YKaKUTE IPUUNHY JEHATYPALUU.

2.2. B mpoOupky HajedTe 2 MJ pacTBopa SIMYHOTO Oeyka M J0OaBbTE HEMHOTO
cepHOil kucioThl. OOpaTuTe BHUMaHUE Ha BBIMAJCHUE OCAJKA. YKAXKUTE MPUUUHY
ATOTO SIBJICHUSI.

2.3. B npobupky HaneiTe 2 MJ pacTBOpa SIMYHOTO Oenka u Harpeite. OOpatute
BHUMaHME Ha CBEpThIBaHUE Oenka. Kak Ha3zpIBaeTcs ATOT mporecc?

Omnpit 3. [[BeTHBIE peakInu Ha OCITKH.

3.1. buyperoBas peakiusi.

Haneiite B mpoOupky 2 mi pacTBopa Oenka, go0aBbTe 1 M pactBopa cyibdara
menu (II) u 2 M ruapokcuaa HaTpusi, Xopoiio B30onrtaiite. OOpaTuTe BHUMaHUE HA
M3MEHEHUE OKpacKh pacTBOpa. YKAKUTE XapaKTepHbIM NpHU3HAK OHYypeTOBOU
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peakmmu. Kakve ¢(yHKIMOHAIBHBIE TPYIIBI MOJIKYJbI O€lKa UIrpalT poJib B
U3MEHEHUH OKPACKH?

3.2. KcaHTONPOTENHOBAs PEAKITUSL.

Haneiite B mpoOupky 2 Mi1 pacTBopa Oeska rnpusieiTe 1 Mil KOHII. a30THOW KUCIIOTHI
U Harpeiite cMech. OOpaTuTe BHUMAaHKHE HAa U3MEHEHHME OKPACKU OCajiKa. Y KaKHUTe
XapaKTEpHbIA MPHU3HAK KCAHTONMPOTEHMHOBOW peakumu. Ha kakue (yHKIIMOHAIbHBIC
TPYIIbI JaHHAS PEAKIIMs SIBISETCS KaueCTBEHHOM?

[To xoxy paboThI 3aMOJIHUTE TAOIHITY U CACIIAUTE BHIBOIBI.

KoHTposbHbIE BOIIPOCHI.
1. Kakwue CBsI3M y4acTBYIOT B 00pa30BaHUU BTOPUYHON CTPYKTYpHI Oenka?
2. Kakwue BemecTBa 00pa3yroTcs Mpy THAPOIIN3E OEITKOB?
3. Kaxkue cBs3u yuacTBYIOT B 00pa30BaHUN MEPBUYHON CTPYKTYPHI OeIKa?
4. JlokaxuTe, 4TO OCJIKHU SBIISIIOTCS MOJTUMEPAMH.
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HPUJIOKEHUSA

lpunoswcenue 1

Oo6o3navenue| lucnepcuas ¢gaza| Jlucnepcuas cpeaa Ha3Banue u npumep
r/r ["azoo00paznas ["azo00paznas HucnepcHas cuctema He oOpazyercs
KT Kunkas ["a3000paznas A»npo30s: TyMaHBbl, 001aka
T/T Teépnas ["a3o06paznas A»npo30i# (IIbUTH, IBIMBI), TOPOIIKU
'K ["a3000paznas Kunkas I"a30BBIC 5MYJIBCUU U [IEHBI
KK Kunkas Kunxas OMysbcun: HePTh, KpeM, MOJIOKO
T/XK TBépnas Kunkas CycnieH3uu ¥ 30J14: Wi, B3BECh, acTa
I'/T ["a3o000paznas TBépnas [Topuctslie Tena
n KanunispHele CHCTEMBI: )KUIKOCTD B
XK/T Kunkas Teépnas
MOPUCTHIX TeJIaX, [PYHT, I0YBA
n . TBEpAbIE reTEepPOreHHbIE CUCTEMBbI: CIIJIABbI
T/T Teépnas Teépnas P p ’
OCTOH, KOMITO3UIIMOHHbBIE MAaTEPHAIIBI
IIpunooicenue 2
Tabauna 1 PacnosnaBanue miacrmace
IlnacTmacca BHemnue 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 narpeBanum pasmsryaetcs. |B amerone, Oenzosne
MMOHM>)KEHHOMN l'oput HeOonpmIUM TUIAMEHEM, |HE pacTBopsercs. B
TeMIeparype o0Opa3yst d4epHBI IIapuk. BHe |AuxiopaTaHe
TBEpAbIMA M XpYIKUWA. |IiamMeHu racHeT. Ilpu ropenuum |HaOyxaer.
YYBCTBYETCS OCTPBIi1 3amax.
[Homuctupon Teepapii, xpynkuii, [Ipu HarpeBanuu pasmsryaercs, B aleToHe
MOYTH MPO3PAYHBIA.  |[JIETKO BBHITATUBAETCS B HUTH. Ha0yxaer.
PactBopsiercs B
OeH30/1€e, KCHIIOJIE,
JIUXJIOpITaHE.
[TomumeTtnnmera- | TBepaplid, [Ipn marpeBanum pazmsargaercs. |B aleToHe
KpwujaT IIPO3payvHbIN. l'oput xenThIM ¢ cMHEW KaitMoli |HaOyxaer.
mIaMeHeM, C  xapakTepHbIM |PactBopsiercs B
MOTPECKUBAHUEM, OeHzone, au- H
pacrmpocTpaHnss crenuuaecKkuil | TeTpaxyiopITaHe.
3arax CJI0KHBIX d(UPOB.
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http://ru.wikipedia.org/wiki/Взвесь
http://ru.wikipedia.org/wiki/Паста
http://ru.wikipedia.org/wiki/Капилляр
http://ru.wikipedia.org/wiki/Грунт
http://ru.wikipedia.org/wiki/Почва
http://ru.wikipedia.org/wiki/Сплав
http://ru.wikipedia.org/wiki/Бетон
http://ru.wikipedia.org/wiki/Композиционный_материал

Tao6auna 2 PacnozHaBaHue BOJIOKOH

BoJjiokno C:kuranue 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 |IAPUK  YEPHOIO LIBETA, |KPACHBIN LBET.

HIEJIK KOTOPBIA  pacThpaercsa B
MTOPOLIOK.

Bucko3- |['oput ObicTpo ¢ 3amaxom |PactBopsiercs, CuibHO 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 Ttemubiii |PacTBOpsiercs, PactBopsiercs, He
OJytecTsImui mapuk. |00pazys OeclBETHBIN |00pa3ys pacTBOpSIETCS
UyBCcTByeTCSI ~ HENPUATHBIA |pacTBOP. OeclLIBETHBIN
3anax pacTBop.

Ipunoowcenue 3

ILnoTHOCTDL M NMPOUEHTHOE COACPKAHUEC PACTBOPOB XJI0PpHAA HATPUS.

HHOTHOCT;’ *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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