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PEIIEH3USA

Ha METOJIMYECKHE PEKOMEH/ 1AM IO BBIMOIHEHHUIO TaOOPATOPHBIX PaboT 1Mo
o011e00pa3oBaTeNbHON TUCIUILIMHE «XUMUS» IS CIIEHUATIbHOCTH
TEXHOJOTUYECKOTO MPOQPUIIS
08.02.14 Dxcrutyatanus 1 00CiIy>KMBaHHE MHOTOKBAPTUPHOTO J0MA,
paspabotannbie npenogaBarenaeM ['BIIOY «tOxHo-Ypanbckuil rocy1apcTBEHHBIHN
TeXHUYECKUHU Kosutex» Kpupomeesoi B.B.

Hacrosime meTonuyeckre pEeKOMEHJALUH COCTaBJIEHbI B COOTBETCTBUHU C
tpedboBanusiMu  PI'OC CIIO mno cneumnampHocTd 08.02.14 Oxkcmmyarauus u
o0CIy’)KMBaHME MHOTOKBapTHPHOTO JoMa U C Yy4yeToM pabodeil mnporpamMmon
00111600pa30BaTEIbHON TUCIUIUIUHBI « XUMUS.

B ocHoBe 0611e00pa3zoBaTeIbHON AUCIUIUIMHBI « XUMUSD» JICKHUT YCTAHOBKA Ha
dbopmupoBaHrue y 00y4aeMbIX IEIOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMHUHU B
CO3JJaHUU COBPEMEHHOH €CTEeCTBEHHO-HAyYHOM KapTHHBI MHPa; (HOPMHPOBAHUE
HAaBBIKOB UCCIIE0BATEIbCKON paboThl, pa3BUTHE MTO3HABATEIILHOIO HHTEPECA.

Hacrosimue meronuueckue pekoMmeHmanuu paccuutanbl Ha 40 yacoB. Ux
collepKaHUE  OMpeneNsseT  MeTanpelIMETHbIe, TMPEIMETHbIE W  JIMYHOCTHBIC
pe3yNbTaThl, BKJIOYAET B ceOsl MepedeHb JIabopaTopHBIX paboT, TpeOOBaHMS K
BBITIOJITHCHUIO  OTYETOB W KPHUTEPUU  OICHUBAHUA, COJACp)KaHHE  padoT,
PEKOMEHYEMYIO JINTEPaTypy.

[IpencraBieHHBIN IEPEUYCHD BKIIOYAET paOOTHI, TOCBAIEHHBIE OCHOBAM XHUMHUHU
JTUCTIEPCHBIX ~ CHCTEM, M3YYCHUI0O OCHOBHBIX KJIAaCCOB HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIICCTB, BAXHEHIIIMX XUMHUYECKHUX TPOIECCOB, a TaKKe H3YUCHUIO
TPYII TPUPOAHBIX U CHHTETHYECKUX ITOJTMMEPOB.

[IpencraBnennble 1a00OpaTOpHBIE PAOOTHI SABJISIOTCS OJHOW U3 (GOPM TEKYIIETO
KOHTPOJIsI, TIO3BOJISIFOT 3aKPENUTh U MPOBEPUTH OCHOBHBIE MOMEHTHI COJCPIKAHUS
oOyuenus. CrenyeT OTMETUTh NPOGEeCCUOHATBHYIO HAMpaBIEHHOCTh padoT,
CBSI3aHHYIO C TEXHUUYECKUM MpoduiieM oOydeHUsI.

MeTtonuueckre peKOMEHAAIMH TI0 BBHIMOJHEHUIO JTAOOPATOPHBIX pabOT MOTYT
OBITH PEKOMEHIOBAHBI I U3y4eHUs 0011e00pa30BaTeNbHON JUCITUTUTMHBI « X UMUSD)
JUISL  CICIMAIBHOCTU  TexHoJornueckoro mnpoduis 08.02.14 Dxcrmyaranus wu
o0cy>)KUBaHUE MHOTOKBApTUPHOTO A0OMa

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

Meroanueckiue PpPEeKOMEHJAllMU [0 BBIMOJHEHUIO JIA0OPATOPHBIX paboT Mo
00111e00pa3oBaTeNbHON AUCIHUIUIMHE «XUMHUS MpeAHa3HAYEHBI NIl 00y4aronIuXcs
cnenuainbHocT 08.02.14 Dkcmtyataius 1 00CTyKUBaHHE MHOTOKBAPTHUPHOTO JOMa
TEXHOJIOTUYECKOTo mpoduiis, yyacTBytomei B peanusanuu denepanbHOro mpoexra
«IIpodeccuonanurery.

JlabGopaTopHble 3aHATHUS SBISIOTCS BAXKHBIM 3JIEMEHTOM 00IIe00pa30BaTeIbHOM
TUCITUIUIMHBL. B Tiporiecce BBIMOMHEHUS JTa0OpaTOPHBIX paboT, OoOydYarommecs
CUCTEeMATHU3UPYIOT U 3aKPEIUISIOT MOJyYEHHbIE TEOPETHUYECKHE 3HAHMS, Pa3BUBAIOT
WHTEJUICKTyallbHbIE W MPOGECCHOHANBHBICE YMEHHs, (GOPMHUPYIOT DJIEMEHTHI
KOMITETCHIIUHA Oy IyIIHMX CIEIAaTUCTOB.

PabGoueit mporpammoii  00111€00pa30BaTEIbHON  JTUCHUIUIMHBL  « XHUMUS»
npexycMoTpeHo BeimosHeHne 20 mabopaTopHBIX padOT, KOTOphIE HAMpaBICHBI Ha
JOCTHKEHHE CIETYIOIINX LeJIei:

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

— ¢dopmupoBaHue y OOydYarOIIMXCS YMEHUW OCYIIECTBIATh IOUCK U
UCIIONIb30BaHuEe HH(OpMauu, HeooXoaumoun g 3PGEKTUBHOTO BBITOJIHEHUS
poQeCCUOHANIBHBIX 3a/1a4, TPO(PECCHOHATBFHOTO U JIMYHOCTHOTO Pa3BUTHS;

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

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

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

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

— OCO3HAHME OTBETCTBEHHOCTH OOYYarOMIMXCS CTPOTO COOJIIONATh MEPbI
Oe3omacHOCTH TIpU paboTe B JabOpaTOpWu, palMOHAIBLHO PacxoJoBaTh pabouee
BpeMs M XMMHYECKHE PEaKTHBBI B XUMHUYECCKOW jabopaTopuu, a TakKKe YMCHHM
OKa3aHWUs MEepPBOU MOMOIILIH;

Boinonnenune m1abopaTopHbIX padOT AMCHMIUIMHBL «XUMHUS» O00€CIeurBaEeT
JTOCTHKECHHE CICIYIONINX PEe3yIbTaTOB O0YUCHHUS:

JUYHOCMHBIX

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

— JIP 24. TOTOBHOCTb K aKTHUBHOW [I€ATEIIbBHOCTH TEXHOJOTMYECKOH U
COIMAIbHOW HAIMpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATH U
CaMOCTOSITENIHHO BBITIOJIHATH TaKyIO IE€ATEIbHOCTD;

— JIP 25. NuTtepec k paznuyHbiM chepaMm npodeccuoHaabHOM AeATETbHOCTH,
yMEHUE cOBepllaThb OCO3HAHHBIM  BbIOOp Oyaymiedl mnpodeccuun u
peann30BbIBaTh COOCTBEHHbIE KU3HEHHbIE TUIAHBI;
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JIP 26 TOTOBHOCThH U CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPA30BAHHIO HA
HPOTSDKEHUH BCEH JKU3HU.

MemanpeomemHix:
VHUBEPCANIbHBIX YUeOHbIX NO3HABAMENbHBIX 0eUCEULL:

MPII 02 ycraHaBiuBaTh CYLIECTBCHHBIM MPU3HAK WJIM OCHOBAHUS JJIs
CpaBHEHUS, KiacCU(UKAITUN U 0000IIEHNUS;

MPII 03 onpenensaTes nenn AeAaTeIbHOCTH, 3a0aBaTh IapaMeTPbl U KPUTEPUH UX
JOCTUKEHUS,

MPII 05 BHOCHTH KOPpPEKTHUBBI B JIE€SITENBHOCTh, OLICHUBATH COOTBETCTBUE
pe3yJIbTaTOB LIENSM, OLIEHUBATh PUCKHU MOCIEACTBUN IEITENBHOCTH;

MPII 08 crnocoOHOCT, U TOTOBHOCTh K CaMOCTOSITEILHOMY MOMCKY METOJIOB
pEILICHUS MPAKTUYECKUX 33724, TPUMEHECHHIO PA3JIMYHBIX METOJOB IO3HAHUS;
MPII 13 ananu3upoBaTh MOJYYEHHBIE B XOJE PELICHMS 3aJa4d PE3yJIbTATHI,
KPUTUYECKU OLIEHUBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE;

MPII 17 ymerh mepeHOCUTh 3HAaHHS B MO3HABATEIBHYIO M MNPAKTUYECKYIO
00JIaCTH KU3HECATENHHOCTH;

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

VHUBEPCATILHBIX KOMMYHUKAMUBHBLX OeLllCMBULL.
— MPK 03 Bnagers pa3iuuyHbIMU CTIOCOOaMU OOIICHUS U B3aUMO/ICUCTBUS;
— MPK 06 mnoHuMaTh M HCHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOU W

WHIMBHUIYaJIbHON PaOOTHI;

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

BBISIBIISITh TIPOOJIEMBI, CTaBUTh M (POpMYyIHMpPOBaTH COOCTBEHHBIE 3a7aud B
00pa3oBaTeNbHOM NEITEILHOCTH U )KU3HEHHBIX CUTYAITUsX;

— MPP 05 genate oco3HaHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaThb

OTBCTCTBCHHOCTH 34 PCIICHUC,

npeomMemHulx:
— IIP6 01 chopmupoBaHHOCTH MPEACTABICHUN: O XUMUYECKON COCTaBISIOIIEH

€CTeCTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XUMHHU B TO3HAHUU SIBJICHUU
npuposibl, B (OPMUPOBAHUU MBIIUICHUS U KYJbTYphl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPaKTUUYECKUX
3a/1ad ¥ DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJHOU CPEJIE;

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

OCHOBOIIOJIATAIOIINE TOHSTHS (XMMHYECKUN DJIEMEHT, aTOM, JJICKTPOHHAS
000I0YKa aToMa, WOH, MOJIEKYJa, BaJCHTHOCTb, JJEKTPOOTPHUIATEIHHOCTD,
CTETNIEHb OKHUCJICHHS, XUMUYECKas CBsI3b, MOJIb, MOJIAPHAS Macca, MOJSPHBIN
o0beM, YrIepoaHbId cKelleT, GyHKIMOHAIbHAS TPYIIa, paarKal, U30MepHs,
TOMOJIOTHYECKUN s, YTIEBOJOPOMBI, KHUCIOPOICOACPKAIINE COCTUHEHUS,
OMOJIOTMYECKH AaKTHUBHBIC BellecTBa (YrieBOJbI, >KUPHI, OEJKH), MOHOMEp,
NOJIUMEpP, CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJISIPHBIE  COCIUHEHHUS,
KPUCTAJUTMYECKAss PEIIEeTKA, THIBI XUMHUYECKHX peaKIuid (OKHCIUTEIBHO-
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BOCCTAHOBUTEIBHBIC, PK30-H SHIOTEPMHUUECKHUE, PEAKIMM MOHHOTO OOMEHa),
pacTBOp, JJIEKTPOJUTHYECKAS IUCCOLUUALMS, OKUCIUTEIb, BOCCTAHOBHUTEID,
CKOPOCTb XMMHYECKOW peakliuy, XUMHUUECKOE PABHOBECHUE), TECOPUU U 3aKOHBI
(Teopusi XMMHYECKOT0 CTpoeHHUsi opraHudeckux BemiectB A.M. Bbytieposa,
TEOpUS DJIEKTPOJUTUYECKON NUCCOLMAIMU, Tepuoauuecku 3akon J[.U.
MenpeneeBa, 3aKOH COXpPAaHEHUSI MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHMA
A3BIK XUMUH, (AKTOJIOTUYECKHUE CBEICHUSI O CBOWCTBAX, COCTaBe, MOJIYYCHHUU
1 0€301aCHOM HCIIOJIh30BAHUN BAXKHEUIIINX HEOPTAHWYECKUX U OPTaHUYECKHIX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;

— [IP6 04 chopMUpPOBAaHHOCTHP yMEHHUH HCIOIH30BaTh HAMMEHOBAHUS
XUMUYECKUX COCIMHEHUN MEXAYHAPOJHOTO COI03a TEOPETUYECKON H
NPUKIAIHOW XUMHUM W TPUBHAIbHBIC HA3BAHUSI BaKHEUIHUX BEIIECTB,
COCTaBJIATH (DOPMYJIbI HEOPTAHUUECKUX U OPTaHUYECKUX BEIIECTB, YPaBHEHUS
XUMUYECKUX PEAKIUH, OOBACHATh MX CMBICH, MOJTBEPXKAATh XapaKTEepHBIC
XUMHYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU H
3alUCAMHU YPABHEHUN XUMHUECKUX PEaKIIHil;

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

— TIP6 06 BnageHue OCHOBHBIMM METOJAMH HAy4YHOTO TO3HAHUS BEIIECTB U
XUMHUYCCKUX SIBIICHUI (mabmroeHue, W3MEpPEHUE, JKCIIEPUMEHT,
MOJIETTUPOBAHUE;

— IIP6 07 chopMUpOBAHHOCTh YMEHHMI MPOBOAMTH PACUYEThl MO XUMHUYECKUM
dbopMynaMm ¥ ypaBHEHHUSM XHUMHUYECKHX PEaKIUid C HCIOIb30BaHUEM
(Gu3NUEeCKUX BEIWYUH, XapaKTePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaJbHBIC YCJIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; MKCMOJIb30BATh CUCTEMHbICE XUMHWYECKHE 3HAHUS [UJISl MPUHSITHUSA
pEeLIEHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEILIECTBAMU U
UX IPUMEHEHUEM

— [IIP6 08 cdopmMupoBaHHOCTH YMEHUI IJIAHUPOBATH M BBITIOTHATH XUMHYECKUI
AKCIEPUMEHT (TIpeBpalleHusl OpPraHWYECKUX BEIIECTB MNP HarpeBaHUH,
MOJIy4YeHHUE STUJICHA M W3YYEHHUE €r0 CBOMCTB, KAaUECTBEHHBIC PEaKIMU Ha
anbACTUABI, KpaxMmal, YKCYCHYH KHCIOTYy; JeHaTypauus OeJIKOB TMpu
HarpeBaHWM, I[BETHBIC pEAKIMU OEJIKOB, MPOBOAUTH PEAKIIUA HOHHOTO
oOMeHa, onmpeAessiTh Cpeay BOIHBIX PACTBOPOB, KaUYECTBEHHBIC PEaKIIMU Ha
cynbdar-, kapOOHAT- M XJOPUJ-aHUOHBI, HAa KATHOH aMMOHHUS; peniaTh
AKCIEpPUMEHTaNIbHbIE 3a7aun no TeMam "'Metamibsl" u "Hemeramisl") B
COOTBETCTBHUHM C TIPABWJIAMH TEXHHKH OE30MacCHOCTH TpU OOpaIlleHUuu ¢
BEIIECTBAMU U JaOOpaTOPHBIM OOOpPYAOBAaHHEM; TPEICTABIATH PE3YIbTaThI
XUMHUYECKOTO DKCIIEPUMEHTa B (pOpMeE 3amucH YpaBHEHUN COOTBETCTBYIOIINX
peakimii 1 GopMyIUpPOBATH BEIBOIBI HA OCHOBE ITUX PE3YIhTaTOB

n1emenmos OK u IIK:



— OK 01. BeiOupare cnocoObl pemeHuss 3aaad  NpoQPecCHOHATbHON
NEATEIBbHOCTH IPUMEHUTEIIBHO K PAa3JINYHBIM KOHTEKCTaM;

— OK 04 DOddextuBHO B3auMoNeHCTBOBATH M pabOTaTh B KOJUICKTUBE U
KOMAH/IE;

— IIK 2.1 OpranuzoBbiBaTh paOOThl U YCIAYTH MO COAEPKAHHIO MHKEHEPHBIX
CUCTEM M KOHCTPYKTHBHBIX JJIEMEHTOB, BXOISIIMX B COCTaB OOILEro
MMYILECTBA B MHOTOKBAPTUPHBIX JOMAX;

— IIK 4.1. Ilepuoanueckuil OCMOTP TEXHUYECKOI'O COCTOSIHUSI OOCITYKHUBAEMBIX
3IJaHUM, COOPYXEHHM, OOOpYyIOBaHUS U MEXAaHU3MOB, HX TEXHUUYECKOE
00CITy’kKMBaHUE U TEKYIIUH PEMOHT C BBIIIOJHEHHUEM BCEX BHUJOB PEMOHTHO-
CTPOUTEIBHBIX PabOT.

Onucanue Kaxjaou mnabopaTopHON paldOThI COAEPKUT HOMEp, Ha3BaHUE, IEJb
paboThl, MEpeuYeHb pPEAaKTUBOB U 00OpyAOBaHUS, (QOpMUpPYEMBIE B IpoIEcCe
BBINIOJIHEHHSI paOO0ThI 3HAHUS U YMEHUS, ONMCAHUE aIrOPUTMa BBIIIOJIHEHHS PaOOTHI,
BBIBOJ, U KOHTPOJIBHBIE BONPOCHI (C IIEJbIO0 BBIABUTH M YCTPAHUTHh HEIOYETHI B
OCBOCHHMH Marepuaina). OT4eT o mpoJernaHHOW padoTe BBINOJIHAETCS B TETPAASIX IS
71a00paTOPHBIX pabOT, KpaTKOE onucaHue padboTbl 0hOPMIISIETCSI B BUAE TAOJIMIIBI:
Anroputm BBIIIOJIHCHHUS U VYpaBHEHUs peaklnii U BBIBOJBI
HaOJIIOICHUS

Kpurepuu onenuBanus:

— OleHKa «OTIMYHO» BBICTABIsICTCA OOyyarleMmycs 3a padoTy, BBIIOJHEHHYIO
0e30mK1004YHO, B TMOJHOM OO0BEME C YYETOM palMOHAIBHOCTU BBIOPAHHBIX
pELICHNI;

— OuneHka «XopoIIo» BBICTABISETCS O0y4arouieMycsi 3a padoTy, BBHIIOJHEHHYIO B
[OJTHOM 00BbEME C HEeJI0UeTaMU;

— OuneHka «yJOBJIETBOPUTEIBHO» BBICTABIsIETCS OOydaromemycsi 3a pabory,
BBHITIOJTHEHHYIO B HE MOJHOM o0beMe (He MeHee 50% mpaBUIBLHO BBIMOTHEHHBIX
3aJlaHui OT 001Iero oobeMa padoThl);

— OleHKa «HEYAOBIETBOPUTEIBHO» BBICTABISIETCS OOydarleMmycs 3a padorty,
BBITIOJIHEHHYIO B HE MOJHOM oObeMe (MeHee 50% mpaBHIIBHO BBITOTHEHHBIX
3a/laHuii OT 001IeT0 00BbeMa paboThI).

2. NIEPEYEHbB JABOPATOPHBIX PABOT

Kou-
Ne .
HaunmenoBanue 1a00paTopHoii padoThI BO
padoThI
4acoB
1. CriocoObl pa3ziesieHns TeTePOreHHbIX CUCTEM 2
2. [IpurotoBieHue AUCHEPCHBIX CUCTEM U UCCIETOBAHUE UX 9
CBOMCTB
3. [IpuroroBienue pacTBopa 3aJJaHHON KOHIIEHTpaIUU 2
4, [TpoBenenmne peakumii HOHHOrO OOMeHa 2
5. HMccnenoBanue CBOMCTB KMCIIOT, OCHOBAHUM, COJICH. 2
6. ['uaponus coneit. 2




e } Kou-
paGoTEI HaumenoBanue j1abopaTopHoOii padoThI BO
JacoB

7. Perienne axcrepuMeHTaIbHBIX 3a7a4 Ha WICHTU(OUKAIIUIO 9
HEOPTaHNUYECKUX COCTMHEHUN

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

9. HccnenoBanue BIWSHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTH 5
XUMUYECKON PEeaKIuu

10. XHUMHUYECKOE PABHOBECHE U YCIIOBUS €r0 CMEIICHUS 2

11. Uccnenosanue cBOMCTB METAJUIOB M UX COEIUHEHUI 2

12. | [lonydyenue, coOupanue u paclio3HaBaHHUE ra3oB 2

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

14. | Koppo3usi METaIJIOB U METO]IbI 31U ThI 2

15. [IpoBeneHue peakiuii Mo 0OHapy EHUIO yriepoia U BOJOPOIa B 9
OpraHUYeCKUX BEIIeCTBaX

16. Pacrmio3naBanme miacTMacc ¥ BOJOKOH 2

17. HccnenoBanue CBOMCTB CIUPTOB U AJIbJACTUI0B 2

18. UccnenoBanue cCBONCTB KAPOOHOBBIX KUCJIOT U UX COJIEH 2

19. | MccnenoBanue CBOMCTB TUIIOKO3BI, CaXapo3bl, Kpaxmaia 2

20. HccnenoBanue CBOUCTB OEIIKOB 2

JIABOPATOPHAS PABOTA Ne 1

Ha3Banue padotrbi: CriocoObI pa3iesieHus TeTePOreHHBIX CUCTEM

Heab padoTsI

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

2. IlpousBecTu paziesneHne CMecu, UCTIOIb3Yys Pa3IMYHbIE CTIOCOOBI (OTCTauBaHUE,

(GunbTpOBaHKE, BEITAPUBAHUE).

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

OOopynoBanue: XHMMHUYECKUMH CTaKaH, CTEKJISIHHAs Mallouka, (QUIBTpOBaJIbHAS
Oymara (OymakHbIN (UIBTP), BOPOHKA, IITATUB, (papdopoBas yaiika, MarHur.

Pesyabrarsl:

memanpeomemnuswte: 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;

3HAHUS: CTIOCOOBI pa3/JeIeHUs CMecel;

YMEHHUS: BBITTOJHSTH JJA0OPATOPHBIN AKCIIEPUMEHT TI0 Pa3/ICTICHUIO CMECH.

Xoxa paboTsi:

OmnbiT 1. PacTBOpeHuE 3arpsa3HeHHON conau. OTcTanBaHuUE.

Paccmotpute cmech conmu ¢ meckom. llompoOyiite otnenuth coiib OT mecka. B
CTakaH cO cMecblo Hanente mnpuMepHo 20 mi Boabl. Coaep:KuMoe CcTakaHa
MIEPEMEIIMBANTE CTEKISHHOM IMAJOYKOW 10 pacTBOpeHUs conu. [laite pacTBopy




orcrositcs. OOpaTuTe BHMMAaHHME Ha OCEIaHHWE YacTHYEK IeCKa M YMEHBIICHHE
MYTHOCTH PacTBOpA.

OmnbIT 2. PUIETPOBAHUE.

BymaxkHblil QUIBTp NOMECTUTE B BOPOHKY M CMOYMTE BOJOMH, paclpaBbTE €ro,
4TOOBI OH IUIOTHO NpPUMBIKAJ K CTEHKaM BOPOHKU. BOpPOHKY BCTaBUTH B KOJBLIO
mraruBa. KoHel €€ MOJKEH KacaTbCs BHYTPEHHEW CTEHKM CTakaHa, B KOTOPOM
cobupaercs OT(UIBTPOBAHHBIA pacTBOp. MyTHBIN pacTBOp HajeiTe Ha (QUIBTP MO
CTEKJISIHHOM masiouke. B ctakan creder mpo3padyHblii GUIbTparT.

Onpit 3. JIeicTBIE MATHATOM.

Ha gnumctok Oymarm HachlllbTE HEMHOTO  MOPOIIKOOOpa3HOW  cepbl U
nopoiikooOpazHoro kene3a. I[lepememraiite BemecTBa ImmareiaeM. YTo Bbl
HaOJIroAaeTe NMpu ASMCTBUM MarHuTa Ha MOJTYYEHHYIO CMECh?

[TogymaiitTe, Kak MOKHO Pa3JeIUTh 3Ty CMECh, €CIIM OTCYTCTBYET MarHurT.

Omnpit 4. OTCTanBaHUE.

ITomecTuTe cMeCh MECKa U 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 OCTaBIILYIOCS BOJlY CIICHTE.

[To xoty pabOTHI 3aM0NHUTE TAOJUIY U CAETANTE BHIBOIBI.

KonTposibHbIE BONIPOCHI.

JlaiiTe onpeneeHust TOMO- U T€TEPOT€HHBIM CUCTEMAM
[lepeuncnure METOIBI pa3eeHHs TE€TEPOreHHbIX CMeCce
HaszoBure npruMepsl TOMOTEHHBIX CMECEN
[IpuBeauTe npuMepbl reTEPOreHHbIX CMECen
[Tpennoxure cnocoObl pasiesieHus cMecu a) OeH3WHA W BOJbI, 0) MOBapEeHHOMU
COJIM Y BOJIBI

bW E

JIABOPATOPHASA PABOTA Ne 2

Ha3zBanue pabotbi: [IpurotoeieHue IUCIEPCHBIX CUCTEM M HCCIEIOBAHUE UX
CBOWICTB

Heab padoThI:

1. TlpuroToBUTH CyCIIEeH3UIO KapOOHaTa KaJbIUs B BOJE, U3YUHTh €€ yCTOWUNBOCTD

1 (a3oBbIi 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: llItatuB, mpoOUpPKHU, IepKaTellb.

Pesyabrarsl:

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

npeomemmnwie’ 11P6 01, TTPG 04, TTP6 07, TTP6 08;

3HAHMS: IPUMEPHI JUCTIEPCHBIX CHCTEM,

YMEHHUS: ONPEEIATh JUCTIEPCHYIO a3y v TUCTIEPCHOHHYIO CPEIy .
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Xox padoThI:

Omnpit 1. [TosydeHue cycneH3uu kapOoHaTa Kajablus 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 DJHEPruvyHO BCTPSAXHUTE NpoOUpKy. OTMETbTE pPaBHOMEPHOE
pacmpenesieHue MopoIlIka Meja Mo Bcemy oobemy cpenbl. [locTaBbTe mpoOUpKY B
MITATUB M HAOMIOAANTe dYepe3 HECKOJIbKO MHUHYT pacCiIOCHHE MOJIyYeHHOU
CYCIICH3UHU.

Kakue cuctembl Ha3bIBalOT cycneH3usiMU? UTO SBISETCS B JAHHOW CYCHEH3UU
aucrepcHoi (a3oi, AUCTIepCHON cpeaoit?

Omnpit 2. O3HaKOMIIEHHE ¢ 00pa3laMy TMCIIEPCHBIX CUCTEM.

O3HakoMbTECH C 00pa3aMu TUCTIEPCHBIX CUCTEM: 1MpOOUpKa — MEeHbI (BCIICHEHHBIH
MBUIbHBIA PAcTBOp), 2 MPOOHPKA — 3MYJIBCUU (MOJIOKO), METaINIMYecKas NiacTUHa —
TBEP/IbI€ T€TEPOrEeHHBIE CUCTEMBI (CIUIAB).

[Tonb3ysick npunoswcenuem 1, omnpenenute B JaHHBIX JHUCIIEPCHBIX CHUCTEMax
arperaTHO€ COCTOSIHUE TUCTIEPCHOM (a3bl U TUCTIEPCHOM CPEIbI.

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

OmnbiT 3 [TosiyueHue 30715 U €r0 KaYeCTBEHHAs XapaKTePUCTHKA.

[Tonmyuyute ruapo3ons. s atoro B unctyio koilOy k 50 mil BoAbI, HArpeTou 10
kuneHus: no6aBbre 1 Mi HaceimeHHOTo pactBopa FeCls. Ilocmemnuit pactBop
MPUJIMBANTE MO KaIuIsIM U TP MHTEHCUBHOM MEPEMENTUBAHUU COAEPKUMOTO KOJIOHI.
[Ipu3HakamMu MOJyYEeHUsS] 30Ji SIBJIAIOTCA HM3MEHEHUE IIBETa pacTBOpPA, IMOJHOE
HMCUE3HOBEHUE OKPACKHM HCXOAHBIX BEIIECTB, OMAJCCIEHIUS WIA HEOObIIOoEe
MIOMYTHEHHE.

Hccnenyiite momy4eHHBIH 30J1b IPU Pa3HbIX CIIOCO0aX PACCMOTPEHHUS:

- B IPOXO/IAIIEM CBETE, T. €. B HAIPABJICHUN HA UCTOYHUK CBETA, HAPUMEP HA OKHO;
- B paccesHHOM CBeTe, T. €. Mpu OOKOBOM OCBEIICHUU, TEPICHIUKYISIPHOM
HaIrpaBJICHUIO paccMoTpeHus 30is. OTmeTbTe, HAOMIOMAIOTCS JIM  SIBJICHUSA
OMAJICCLICHIINU, SIBJSICTCS JU 30Jb MPO3PAYHbIM, CIA0OMYTHBIM WM MYTHBIM,
MMEIOTCS JIM B3BCIICHHBIE YAaCTUIBI B O0BEME 30Ji1 WJIM TPOU30IUIa UX
ceUMEHTAIMs. YKaXHUTe IIBET 305, 0OpaTuTe BHUMAaHWE HA WHTEHCHUBHOCTH
OKpacK{ U U3MEHEHHMS B I[BETE MIPHU PA3HBIX CIIOCO0AX PACCMOTPEHUS.

KoHTpoJibHBIE BONIPOCHI.

1. llpuBeaute Tpu TpuUMEpa AUCHEPCHBIX CHUCTeM (HE PACCMOTPEHHBIX B
Ja0opaTopHOM paboTe) ¢ yKa3aHUEM arperarHoro COCTOSIHUS AUCTIEPCHOM (a3bl 1
IUCIIEPCHOM CpPElbl.

[Touemy 30116 MOKHO Ha3BaTh JUCTIEPCHON CUCTEMOM?

UeM 30116 OTIIMYAETCS OT Tefis?

4, KakuMu METOJaMU TMOTY4YaoT TUCTIEPCHBIE CUCTEMBI?

W™

JIABOPATOPHAS PABOTA Ne 3
HaszBanue patdorsi: [IpurorosieHue pacTBopa 3alaHHOM KOHIIEHTPALUH.
Heab padoTsl
1. HayuuTbcsi COCTaBIATH PACTBOPHI JTFOOOH KOHIIEHTPALIUH;



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:

memanpeomemnuste: 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.

Xoa padorbi:

OIIBIT 1: IlpuroroBieHHE pacTBOpa caxapa IO MCXOJHBIM Macce€ BEIIECTBA U
00BEMY pPacCTBOPUTEIIS.

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

YaitHyro JIOXKy caxapHOTO Iecka (WM JIBa KycOouka) B3BeChbTe Ha JabOpaTOPHBIX
BECax, 3aT€M IMOMECTUTE €ro B KOJOOYKY C BOJIOM M MEPEeMEIIMBANTE CTEKISTHHON
MMAJIOYKOM JI0 MOJIHOTO PAaCTBOPEHMUSL.

Tenepp npuctynante Kk pacyéTHOW 4yacTu. BHavane paccuuTaiTe MacCOBYIO JOJIIO
caxapa B pactBope. HeoOxoaumblil 1aHHBIE Y BaCc €CTh: Macca caxapa, 00bEM BOJIbI,
IJIOTHOCTh BOJBI IPUMUTE paBHOU 1 r/mit.

(D(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 COAECPXKHUTCS 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 MOJISIPHYIO MAaCcCy caxapa M 3aTeM HalJIETe YUCIO0 MOJICKYII
caxapa B MOJIJy4eHHOM BaMH PacTBOPE.

OIIBIT 2: IlpuroToBi€HHE pacTBOPA COJIU 3aJaHHOM KOHIICHTPAIIHH.

[TpurotoBsTe 15%-HBIi1 pacTBOP MOBApPEHHOM COJIU.

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

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

KonTposbHbIE BOIIPOCHI.
1. Pemmts 3ama4y Ha onpeAeieHUE MAaCCOBOM JI0JIM PACTBOPEHHOIO BEIIECTBA
(KapTOUKy C 3aJIaHUEM TIOJIYYUTh Yy TIPENOIaBaTeis).

JIABOPATOPHASA PABOTA Ne 4
Ha3Banne npakTuueckoii pa6orsi: [IpoBenenue peakiuii HOHHOTO oOMeHa
Hean padoTbi
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1. Onpenenutp ycioBHs MPOTEKAHUS PEAKLIMA HOHHOTO OOMEHA /10 KOHIIA.

2. BBINOMHUTH peakIuu HOHHOTO 0OOMEHa.

3. Hamucarb MonexynsipHble 1 HOHHbIE YPABHEHHUSI BHIMOJTHEHHBIX PEAKIUH.

PeakTuBbl: pactBopbl: xjopun keineza (III), kapbonar nHarpus, cyibdar Mmeu,
XJIOpua Oapusi, cepHast KUCIO0Ta, TUIPOKCU HATpusl, GeHOoI(DTaTICHHOBBIN.

Oo6opynoBanue: [llTarus, npobupku, nepxxareib.

Pe3syabTarsi:

memanpeomemnuste: MPI1 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 JI0 KOHIIA,

YMEHHsI: COCTaBJIATh YPAaBHEHUs PEaKIMd MOHHOTO OOMEHa B MOJIEKYJSPHOU U
HOHHOM (opme.

Xoxa pabdoThI:

Omnpit 1. Peakiuu, nporekaromiye ¢ 00pa3oBaHUEM OCaJIKA.

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 (III) mobaBuths mo karmasm 1-2 miu pactBopa
ruapokcuaa Hatpus. Kak usmensiercs et pactBopa? IlponaGmrogaiite BbinajeHue
Oyporo XJonbeBUIHOTO OCAJIKA.

K 1-2 mn pactBopa cynsdpara menu (II) mobGaButh mo kamism 1-2 mu pactBopa
ruapokcuaa Hatpusa. Kak usmensiercst et pactBopa? Ilponabimtonaiite BbllaieHNue
CHUHEr0 aMOp(HOTO OCajKa.

HanumuTe ypaBHEHHsI BBINOJIHEHHBIX PEAKIUNA B MOJIEKYJISIPHOM M MOHHOH (hopMme.

OmnpiT 2. Peakiyy, NpOTEKaIONIME C BbIICJIEHUEM ra3000pa3HOro BEIIECTBA.

K 1-2 mn pactBopa kapOoHata HaTpusi A00aBUTH IO KarjisiM 1-2 M pacTBopa
cepHo kucioTel. HabmomaeTcs nu OypHoe BbiaeneHue raza? M3meHsieTcss au 1BeT
pactBopa? HamnwumwTe ypaBHEHHUE MAHHOW peakUUW B MOJEKYJISIPHOM M HOHHOMU
dhopme.

Omnpit 3. Peakiyu, NpoTeKaromye ¢ 00pa30BaHUEM BOIbI.

K 1-2 mu pacTBOpa rujipokcuaa HaTpusi 100aBUTH 1-2 Karuim WHIUKATOpA, 3aTeM
n00aBuUTH 3-4 KaIjiu pacTBOpa CepHOM KUCIOThL. Kak M3MeHsieTcs OKpacka pacTBopa
nocie A0OaBlIEHUS MHAMKATOpa; Toclie JjaoOaBieHuss Kuciaotbl? Hanwummre
ypaBHEHUE JAHHOW peaklMM B MOJIEKYJISIPHOM U MOHHOMU (hopme.

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

KoHTpoJibHBIE BONIPOCHI.
Ocy1ecTBUTE LIENOYKY IPEBPAILICHUINA:
1 Bapuant MQgSO4— Mg(OH), — MgCl;
2 Bapuantr CaCO; — CaCl, — AgCl
3 Bapuant NaOH — Na,SO, — BaSO,
4 sapuantr CuSO,; — Cu(OH); — Cu(Cl,

JABOPATOPHAS PABOTA Ne5
HaszBanue patdorsbi: VccienoBanue CBOMCTB KUCIOT, OCHOBAHUI, COJIEH.
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Hean padoTsi

1. IIpoBectu OmbITHI, MOATBEPKIAIOIINE CBOMCTBA KUCIIOT, COJIEH U OCHOBAaHUH.

2. Hanwucarb MoneKyIsipHble U HOHHBIC YPAaBHEHUS BBITIOJTHEHHBIX PEaKIIUM.

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

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

Pesyabrarsl:

@Dopmupyemvre  Inemenmovt  IIK  (npogpeccuonanvno-opuenmuposannoe

cooepicanue):
-IIK 4.1. Ilepuoanyeckuii OCMOTP TEXHUYECKOTO COCTOSHUS OOCTY>KUBA€MBbIX
3MaHUN, COOPY>KEHHMH, O00OpyJOBaHUS W  MEXAaHU3MOB, MX TEXHHUYECKOE
oOCny>KMBaHUE U TEKYIIMA PEMOHT C BBINOJIHEHUEM BCEX BHUJOB PEMOHTHO-
CTPOUTEIBHBIX Pa0bOT.

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

npeomemmnswie: 11P6 04, I1P6 06, ITP6 07, ITP6 08;

3HAHUSA: CBOMCTBA KUCJIOT, OCHOBaHUM, COJIEH;

YMEHHSI: BBINOJHIATh XWMHYECKUW OHKCIEPUMEHT [0 PACHO3HABAHUIO KHCIOT,
OCHOBaHMH, COJICH.

Xoza padorbr:

OmnbIT 1. DKCIEPUMEHTATBHOE ONPEJICICHUE BbIIAHHOTO BEIIECTRA.

1 BapuanT B Tpex mpoHyMepOBaHHBIX MPOOMPKAX HAXOAUTCA CEpHAs KHUCIOTA,
BOJIa U KapOoHaT HaTpus. [Ipu momoiy UHAUKATOpA METUIOPAHKEBOTO M PEAKTHBA
OTIPENICNIUTE, B KAKOW M3 MPOOMPOK HAXOAMUTCS KHUCJIOTA, B KAKOW COJIb U B KaKOM
Boga. OObsicHuTe Habmomaemble d(exTsl nmpu uX pacno3HaBaHnuu. Hamummre
ypaBHEHUS peakiuii 0OMeHa B MOJICKYJISIPHOM M HIOHHOM BUJIE

2 BapuaHT B Tpex mpoHyMepoBaHHBIX MPOOMPKAX HAXOAUTCA XJIOpUJ Oapud,
a30THas Kuciaora W Boja. [lpum momomu wuHAMKATOpa (EeHOI(DTATEHHOBOTO U
peakTUBa OMpeNeNuTe, B KAKOH M3 MPOOMPOK HAXOJIUTCA KHUCIOTa, B KAKOM COJIb U B
kakoil Boma. OObsicHuTe HaOmogaembie 3(PGEKTbl MPU HUX PaCMO3HABAHHH.
Hanumure ypaBHeHHsI peakiiii oOMeHa B MOJICKYJIIPHOM U HOHHOM BHJIE

OnbiT 2.  OcyllecTBAEHHUE  IIENOYKW  TpeBpalieHuil  (mpodeccruoHaabHo-
OpPUEHTHUPOBAHHOE 3a/IaHUE):

2.1. K ocHogubiM cmpoumenbHO-peMOHMHBIM MAMepuailam OmHOCAM MmakKue
Heop2aHuvecKue, KaKk yemeHm, uzeecmo u cunc. B ux cocmas 6xoosm okcuowl u conu.
Hezawenas uzeecmov usecomasnueaemcsi nymém 00xiCUSAHUsI KApOOHAMA Kanbyusl
(uzgecmusika). 3anuIIUTe YpaBHEHUE PEAKIMU TMOJYyUYCHHS OKCHJA KajbIUs. 3aTeM
OCYILIECTBUTE MPEBPALICHUS:

CaSOq
CaCO; — CaO — Ca(OH), <
CaCOs
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Hanummre ypaBHeHHs peakiuii oOMeHa B MOJEKYJISIPHOM M MOHHOM Bupe. s
peaklMM 3aMEIlEHUs COCTaBbTE OJJIEKTPOHHBIM OanaHc. JlaiiTe Ha3BaHUS BceM
COCIMHEHUSIM, B TOM YHUCJI€ KaK CTPOUTEILHBIM MaTepHUallaM.

2.2. Ilpu nacpesanuu uzsecmusaxa u iuHvl 00 memnepamypvl nopsioka 1450
2paodycos NpouUcxooum uzMeHeHue CImpyKmypbl OAHHbIX MAMepuanlos, 8 pe3yivmame
yeeo 00pazyrOmMcs 2pamHyivl KIUHKepd, KOMOpble CMEUUBAas ¢ 2UNCOM, HOAYUAom
yemenm. Xumuueckas @Gopmyna 20mo6020 UYeMeHmMAa GuleliAIOUm  Cle0VIouUM
oopazom: 67% okcuda kanvyus (CaO), 22% ouoxcuoa kpemnus (SiO;), 5% okucu
amromunust (Al,03), 3% oxcuoa sceneza (Fe;Oz) u 3% npouux cocmasnsaouux.

[Ipenmonoxure, Kakue COCTABISIONMIME IIEMEHTAa MOTYT MpPU ONPEIETEHHBIX
YCJIOBUSIX B3aMMOJICUCTBOBATH a) APYr C ApYyrom; 0) ¢ coisiHOM kuciaoToil. OTBeT
MOATBEPIUTE YPABHEHUSIMU PEAKIIUI.

[To xomy pa®oOThI 3aMOTHUTE TAOIUILY U CHIETIANTE BHIBOIBI.
KoHTposibHBIEC BONIPOCHI.
1. VkaxuTe okpacky JJakMyca B KUCJIOMH, IIIEJIOYHOM, HEUTpAJIbHOM cpeie.
2. IlpuBenute nmpumep MeTasuia, KOTOPBIA HE BBITECHSAET BOJOPOA U3 pa30aBICHHON

COJITHOM KHCIIOTBI? A Kakoil BbITeCHAET? OTBET NOATBEPAUTE YpPaBHEHHEM

peaKkuuu.

JIABOPATOPHAS PABOTA Ne6

Ha3Banue npakrudeckou padorsi: [ naponus coneil.

esu padoThbI

1. HcnbiTaTth neiicTBUE pacTBOPOB COJE HA MHIUKATOP.

2. Hammcarp ypaBHEHHUS peakiuii TUAPOIN3a B MOJICKYJIIPHOM U HIOHHOM BHJIE.

PeakTuBbI: pacTBOphl conel cynb(dara xenesza (I1), kapOonara Hatpus, cyinbdara
MEJH, XJIOPUJ HATpUs, XJIOPUAA AJIFOMUHMS, YHUBEPCATbHBINA UHAUKATOP.

ObopynoBaHue: XUMUUECKUIN CTaKaH, CTEKJISTHHAS TAJIOYKa.

Pesyabrarsl:

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

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

3HAHMA: 3aBUCHMOCTh XapakTepa Cpenbl OT NPUCYTCTBHS HMOHOB BOAOPOJA H
TMAPOKCHI-AHUOHOB;

YMEHHUSA: COCTaBJIATH YPABHEHUS TUAPOJIM3A COJIEH B MOJIEKYJISIPHOM U HOHHOWU
dbopme; ompenensTh XapakTep cpedbl B BOJHBIX PACTBOpPaX HEOPraHMYECKUX
COECIMHEHUM.

Xoa padoTbi:

OmneiT 1. McnpiTaHne pacCTBOPOB COJIEH MHIUKATOPOM.

HcnpiTaiiTe 1eMCTBUE PaCTBOPOB PA3IIMYHBIX COJIEH HA JIAKMYC, HAHECS CTEKIISIHHOU
MaJOYKOM KaIuIF0 pacTBOpa KaKIOM COJIM HA KPAaCHYK0 M CHHIOIO JIAKMYCOBBIE
OyMaXKu. 3anoJIHUTE TaOJIUILy.

dopmyna Cpena pactBopa KakumMu OCHOBaHUSIMH U  KHCIOTaMH
coJn (cwipHBIME WM caObIMH) OOpa3oBaHa
COIlb

HeliTpanbHas | Kucmas | menoyHas
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Hanummre ypaBHeHHsI peakuumid TMIPOJIA3a COJIEM, PAacTBOPBI KOTOPBIX HMEIOT
KHCIIYIO WIH IIEJIOYHYIO PEAKLHI0. Y PaBHEHUS PEAKUUI 3alIMIIUTE B MOJIEKYJISIPHOM
u noHHOW ¢opmax. [lomp3ysiCh COKpalIeHHHIM HOHHBIM YypPaBHEHHEM, YKaKHTE,
KAKWE€ MOHBI BIUSIOT HA U3MEHEHUE OKPACKU MHIUKATOPA.

OmnbiT 2. UccnenoBanue pakTopoB, BAUSIONINX HA CTENEHb THIPOIN3a COICH

2.1. UccnenoBanue BIUSHUS TEMIIEPATYPbI

[Tomectute B TpOOUPKY HEOOJBIIOE KOJIUYECTBO KPUCTAIUIMYECKOIO areraTra
HATpUsl M pacTBOpUTE ero B 1-2 M AUCTWIUIMPOBAHHOM Boibl. K momydeHHOMY
pacTBOpy J100aBbTE€ HECKOJIBKO Karmellb pactBopa QeHondranenna. OTMeETbTe
MHTEHCUBHOCTh OKpacku HHAMKaTopa. Harpeiite nmpoOupky Ha BOJsSHON OaHe wiIn
HaJl TUIaMEHEM CIHUPTOBKU. Kak M3MEHseTCs MHTEHCUBHOCTH OKpacku? Oxmanute
pacTBOp, MOTPY3WB MPOOUPKY B CTakaH C XOJOAHOW Bojou. M3MeHwnach Ju
MHTEHCUBHOCTh OKpacku pactBopa? Kakum o0paszom? Ha ocHOBaHUM pe3ynbTaTOB
AKCIIEPUMEHTA CHIEJIalTe BBIBOJ O TOM, 3K30TEPMUYECKHM WM SHIAOTEPMUYECKUM
MIPOLIECCOM SIBJIIETCS TUAPOIIU3.

2.2. UccnenmoBanue BIUSHUS pa30aBlIeHUs PacTBOPA

Buecure B mpoOupky 2-3 Kariv KOHIIEHTPUPOBAHHOIO pacTBOpa HUTpaTa BUCMYTa
(IIT) u nob6aBbTe 1-2 kammm pactBopa Jiakmyca. O MPOTEKaHUU KaKOTo Mpoliecca
CBUJICTEIBCTBYET HM3MEHEHUE OKpacku uHaukatopa? I[loctenenno pas0asisiite
pacTBOp JAUCTUJUIMPOBAHHOM BOJOW 1O €ro NOMYTHEHHS, KOTOpOE€ OOBSICHSETCA
ycuieHueM ruaponusa. Ha ocHOBaHUUM pe3ysbTaTOB KCIIEPUMEHTA CAEIANTE BBIBOJ
0 TOM, KakiuM 00pa3oM pa3daBiIeHUE pacTBOPa COJH BIMSIET HA MPOIIECC TUIPOIu3a?

Omnpit 3. HeoOpaTUMBI THAPOIN3

B nBe npobupku BHEcUTE 10 5 Karmelb pacTBopa cyibdaTa aTlOMUHUS U B KaXIYIO
MpoOUpKy H00aBISNTE O KAIUISIM pacTBOp KapOOHATa HATPHS 0 BBINAJACHUS OCaJIKa.
Uto mnpencraBisier coboil oOpaszoBaBuiuiicss ocanok? Kakodt ra3 mnpu 5>ToMm
BBIJICIISIETCS?

JlokaxxuTe, 4TO BBINABIIMI OCAJ0K HE SBIIsIETCA KapOOHATOM antoMuHud. /s aToro
N00aBIANTEe MO KallIIM B TNEPBYIO MPOOUPKY COJIIHYIO KHCIOTY JO PACTBOPEHUS
ocaaka. Beimensercs M mpu 3TOM YIVIEKHCHBIA ra3, W modyemy? Bo BTopyro
npoOupKy A00aBbTE PacTBOpP THApPOKcHAA HaTpus. [IpowcxoauT M pacTBOpeHHE
ocajika, u mouemy?

[To xomy paboThI 3aMIOJIHUTE TAOJUITY U CIETIATe BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.

Kakue u3 coneii moasepratorcs ruapoausy: MgCly, CaCl,, Pb(NO3),, KNO3, CaS?

2. Yxazaxute xapakrep cpeasl pactBopos coseit: KCN, KCI, K,SiO;, KJ, NaBr,
ZnC|2, NaZS, KC|O3, CU(NO3)2

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

4. VYkaxure (opmynbl 2-3 cojeild, oOpa3oBaHHOM cJ1a00N KHUCIOTOM U CUJIBHBIM
OCHOBaHHUEM

5. Kakas u3 HuXKemnepeuucCIEeHHbIX COJIeW B BOJHOM pacTBOpe AAaET MaJMHOBYIO
okpacky (deHondranenHa: a) HUTpPUT HATpus; O) Cyab(PUT MarHus;, B) HUTpaT
KaJuplus; T) XJopuja Kanusa. Hanumiure ypaBHEHUS peakuuid TUApoiu3a B
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MOJIEKYJISIPHON ¥ HOHHOU (hopMax.

JIABOPATOPHASA PABOTA Ne/

Ha3zBanue paborbi: PernieHue SKCEpUMEHTANbHBIX 3ajlad Ha HJIEHTU(UKAIUIO
HEOPTaHUYECKUX COCTUHEHHUIA.

Iesu padoTbI

1. Pacio3Harb ¢  TIOMONIIBIO  KAYECTBEHHBIX  pEaKIMA  MPeIoKCHHbIC

HEOPTraHUYECKUE BEUIECTRA.

2. Hammcarb MOJNEKy/ISIpHBIC M HOHHBIE YPABHECHHMSI BBIMTOJTHCHHBIX PEAKITUH.

PeaktuBbl: pactBopsl: xsopup sxeneza (I1I), ponanuna kamus, Hutpara cepedpa,
XJIOpUIa HATpHs, KapOoHaTa HATPHs, Cylb(ara HaTPHs, COITHON KUCIIOTHI, XJIOPHIA
Oapust

Oo6opynoBanue: IllratuB, npoOupkHU, [epkarenb, acOecToBas CETKa, Cyxoe
roproyee, CliuyKH

Pesyabrarsl:

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

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

3HAHMSI: KAYECTBEHHBIE PEAKIIMK HA OCHOBHBIE KATUOHBI U AHUOHHBI,

YMEHHSI: BBINOJHIATh XWMHYECKUW OHKCIEPUMEHT [0 PACHO3HABAHUIO KHCIOT,
OCHOBaHMH, COJICH.

Xoa padoThi:

Omnbit 1. Onpenenenne Ka4eCTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB.

Jlan pacTBOp, cocTosIMI U3 XJopuaa Kanus u cynbdara xenesa (III). Ilpoaenaiite
OIIBITHI, IPH TIOMOIIY KOTOPEIX MOKHO OonpenaennTs xaopua-uonsl Cl-u nonsr Fe?”.
J171s1 BBIMOJTHEHUSI TAHHOTO OMBITa COAEPKUMOE MPOOUPKHU pa3aeUTe HA JBE TIPOOHI.
Jlns ompenmenenus KaTHOHOB kene3a Fe™ mpunelite B ogHy mpoOHMpKy pomaHm
kanusg KSCN. Yro nabmomaere?

st onpenenenus aHuoHoB xsiopa Cl mpuiieiite B Apyryro MpoOUPKY HHUTpAT
cepeObpa AgNOsz;. Uro HaOmomaete? Hamuimmure ypaBHEHHS COOTBETCTBYIOIIUX
peakuii B MOJIEKYJIIPHOM, TTIOJTHOM M COKPAIlleHHOM MOHHOM BUJIE.

OnbIT 2. DKCHEPUMEHTAIBLHOE ONPEICIICHUE BELIAHHBIX BEIIECTB.

C nomoIlbl0 KAaYECTBEHHBIX PEAKIUU OINpeNeSuTe, B KaKOW W3 BBIJAHHBIX BaMm
MPOOUPOK HAXOIATCS PACTBOPHI XJIOpHUJA HATpHUs, XJOpHUJa aMMOHHS, Cyibdara
HaTpus. {5 3TOro coAaepKUMoe KaXX 10l TPOHYMEPOBAHHOM MPOOUPKH pa3aeinuTh Ha
Tpu TpoObl. I ompeneneHus XJopuaa aMMOHHUS HEOOXOAMMO TPOBECTH
Ka4eCTBEHHYIO PEaKIMI0 Ha HWOH aMMOHHUSA: B TpU MNpOOBI MPUIUTH PACTBOP
TUAPOKCUJIA HATpHs, HArpeTh B IUIAMEHM cnupToBkU. YUto Habmomaere? s
omnpenesieHus cynbdara HATPUsT HEOOXOIUMO MPOBECTH KAYECTBEHHYIO PEaKIUI0 Ha
cynb(dar-uoH: B JBE OCTaBIIUECS MPOOBI MPUIUTH pacTBOp XJjopuma Oapus. Uto
HaOmronaeTe?

JIist TONTBEpXKACHUS, YTO B TpEThed MNMPOOUPKE HAXOAUTCS XJIOPUJ HATPUA,
MPOBEINTE KAYECTBEHHYIO PEAKIIMI0O Ha XJIOPUI-UOH — M00aBHTE PACTBOpP HUTpaTa
cepebpa. Uro Habmonaere? 3amMIIUTE ypaBHEHHUS COOTBETCTBYIOIIMX pEaKUUi B
MOJIEKYJISIPHOM, TIOJITHOM M COKPaIlleHHOM MOHHOM BUJIE.
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[To xomy paboThI 3aMOJIHUTE TAOJHITY U CIETIATE BHIBOJIBI.
KoHTpoJibHBIE BONPOCHI.

[Ipennoxure cnocoObl momyueHus a) rugapokcuaa keneza (II1); 6) rumpoxcuna
Mar"usi; B) MeIu U3 CIEIyIOUMX BeulecTB: Kpuctamwioruapar cyiabdar menu(ll),
KapOOHaT MarHus, THAPOKCUJ HATpHUs, JKEJIe30, COJsHAs KHUCIOTa, XJIOPH]
xenesa(Ill).

CocraBbTe ypaBHEHUS MPENJIOKEHHBIX pPEaklMid B MOJEKYJIIPHOM, IOJHOM H
COKpAIIEHHOM HOHHOM BHJIC.

JIABOPATOPHAS PABOTA Ne8

Ha3Banue pa0orsi: VccinegoBaHue OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
METAJJIOB, HEMETAJJIOB M UX COCIMHCHUU.

eab padoThI

1. M3yunth BOCCTAaHOBUTEIbHBIEC CBOMCTBA IIMHKA.

2. V3yunTh OKHCIUTENIbHBIC CBOMCTBA TIEpMaHTaHaTa Kajlis B pa3IUIHBIX cpeax.

3. Hamucarpe ypaBHEHHS BBIIIOJIHEHHBIX OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX

peakIuii ¥ pazodpaTh UX METOJIOM JIEKTPOHHOIO OajiaHca.

PeakTuBbl: [lMHK, coysiHAas KHCIOTa, TNEpPMaHraHar Kajus, CEpHas KHCIIOTa,
Cynb(UT Kaausl, TUAPOKCHU]T HATPHs, BOjA.

Oo6opynoBanue: [llTarus, npobupku, nepxxaresb.

Pesyabrarsl:

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

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

3HAHMSA: TTIOHSATHUS OKUCIIUTENb, BOCCTAHOBUTEIb, OKMCJICHUE, BOCCTAaHOBJICHUE,

YMEHHsI: COCTaBJISITh YPaBHEHHS OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN U
pazomparh UX METOJIOM IJICKTPOHHOTO OajaHca.

Xoxa padoTsi:

Omnbit 1. BoccTaHOBUTENbHBIE CBOMCTBA IIMHKA.

OnycTuTh B MPOOMPKY KyCOUeK MUHKA U J0OABUTH PACTBOP COJITHOM KHCIIOTHI.
OOpatuth BHMMaHHE Ha BbIICIICHHE raza (Boaopoja). 3amuimute HaOIIO/ICHUS.
Hamumure ypaBHeHHE JAHHOM OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHOM  PEAKIIUU,
MCIIOJIb3YsI METO/T AJIEKTPOHHOTO OaiaHca.

OnpIT 2. OKHUCIUTENIbHBIC CBOMCTBA IEPMaHraHaTa KaJIMs B Pa3JIMYHBIX Cpeaax.

Hanuts B nmpoOupky 1-2mi1 pacTBOpa nepMaHraHara Kajiusi, HEMHOTO pa30aBiIeHHOM
CEpHOI KHUCJIOTHI U pacTBOp CcyibduTa Kayus. OOpaTUTh BHUMAaHUE HA UCUE3HOBEHHE
SpKOM PO30BOM OKpacku. 3amuinuTe HaOmoAeHus. Hamuiure ypaBHEHUE daHHOM
OKHCJIMTEIIbHO-BOCCTAHOBUTEJIPHON pEAaKIMU, UCIHOJb3ysl METOJl 3JIEKTPOHHOTO
OanaHca.

Hanuts B mpoOupky 1-2mi1 pacTBopa nepmMaHraHaTa Kajiusi, J00aBUTh K HEMY TaKoe
KE KOJMYECTBO KPEMKOTO pacTBOpa IINENOYM, 3aTEM pPACTBOpP Cylb(GUTa Kaywusl.
OOpaTuTh BHUMaHHE Ha OOpa30BaHHME 3EJCHOIO PAacTBOpa MAapraHIIEBOKHCIIOTO
Kanus. 3anuiuute HaOmoaeHus. Hanumure ypaBHEHHE JAaHHOMW OKHUCIUTEIbHO-
BOCCTAHOBUTEIHLHOM PEAKIINH, UCTIONB3YS METOJI AJIEKTPOHHOTO OanaHca.
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Hanuts B mpoOupky 1-2mi1 pacTBOpa mepMaHranara Kajius, pa30aBuTh €ro BOJION U
OPUIUTh PacTBOp cyibdura Kanug. OOpaTuTh BHUMaHUE Ha BbINaJeHUE Oyporo
ocaJKa JUOKCHIa MapraHua. 3anuumre HaomoaeHusa. Hanummre ypaBHeHne JaHHON
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIIBHOW PEAKLMHU, HCIIONb3ysl METOJ 3JIEKTPOHHOIO
OastaHca.

[TpodeccnoHanbHO-OpUEHTUPOBAHHOE 3a/1aHUE.

OKHCIINTENbHO-BOCCTAHOBUTEIIBHBIN IIPOLIECC, MPOTEKAIOINNA Ha 3JIEKTPOAAX IIPU
IIPOXOXKJAECHUN DJIEKTPUYECKOTO TOKA Yepe3 pacTBOP WM PACIUIaB DJIEKTPOJIUTA,
HAa3bIBACTCA 271eKMPOJUIOM.

DIEKTPOJIN3 MHUPOKO HUCIIOIB3YETCS B CTPOUTENBHOU MHAYCTpUU. OH MPUMEHSETCS
U1 00pa30BaHUs 3AIIUTHBIX MJICHOK Ha METAITMUYECKHUX MOBEPXHOCTSIX apMaTyphl, B
TOM 4YHuCJIe, OT Koppo3uun. HaHeceHWe TOKpBITUA Ha METAUINYECKOE WIIN
HEMETAJUINYECKOE U3JEIUE DIEKTPOJIUTUYECKAM OCAKICHHEM MeTajla Ha3bIBaeTCs
raJbBaHOCTETUEH.

1.3anummTe cXeMbl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX MPOLECCOB, MMPOTEKAOIINX
Ha aHOJIE U KaToJe MPH a) XpOMUPOBaHUH; 0) MEIUPOBAHUHN; B) HUKEIUPOBAHUH.

2. 3anuiuTe ypaBHEHHME DPEAKIIMM OKUCIEHMs >Kejle3a B arMocdepe KHUCIopona,
UCIIOJIB3YSI METOJ] 3JIEKTPOHHOr0 OanaHca.

[To xoty pabOTHI 3aM0IHUTE TAOJUIY U CAETIANTE BHIBOIBI.

KoHTposbHBIE BOIIPOCHI.
1. U3  ypaBHEHMil,  TpPEICTABIECHHbIX  HIXE, BBIOEPUTE  OKUCIUTEIBHO-
BOCCTAHOBHUTEIbHOE, 3aIIMIINTE JIJIs1 HETO 3JIEKTPOHHBIN OajaHc.

1) SOz + H,O = H,SO4 2)2A| + 6H,0 = 2A|(OH)3 + 3H,
2. CocTaBbTe ypaBHEHHE pEaKIMM pPACTBOPCHUS aTIOMUHUS B pa30aBICHHOU
a30THOM kucnorte. [IpogykT BOCCTaHOBIICHMSI Aa30THOM KHCJIOTBI — HHUTPAT

ammoHusi. IlombGepure ko3(hUIMEHTHI METOIOM 3JIEKTPOHHOTO OajaHca.
Beruucnure Maccy coiu, €CJIHM B pEaKLUIO BCTYNAeT 2 MOJIb AJIFOMUHHUS.

3. IlpuBenure nBa OOOCHOBAaHHBIX MPUMEpPA HMCHOIB30BAHMS AIIEKTPOIUTHUECKUX
IIPOLIECCOB B CTPOUTENBHOM HHIYCTPHH.
4. HanumuTte ypaBHEHMs, XapaKTEpPU3YIOIIKE HJIEKTPOJIN3 BOJHBIX PacTBOPOB
OpoMuJa Kaiausl, HUTPUTA KaJIbLUs, XJIOPHIa IMHKA HA YTOJIbHBIX AJIEKTPOaXx.

JIABOPATOPHAS PABOTA Ne9

Ha3zBanme mnpaxkruyeckoid padorel: IccinegoBanve BIMSHUS — Pa3IMYHBIX
(hakTOpOB HAa CKOPOCTh XUMHUUECKON PEaAKIIUH.

esu padoTbI
1. MByuuth B X0/I€ IKCIIEPUMEHTA BIMSHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh

XAMUYECKUX PEAKLIUH.

PeakTuBbl: PacTBOpHI CONSTHON M CEPHOM KUCIIOT, THOCYNIb(aTa HaTpus, KapOoHAT
KaJIbLHSI, OKCUJT MENIU.

Oo6opynoBanue: IlltatuB c mpoOupkamMu, Cyxoe roprouee, CIHYKH, acOECToBas
CEeTKa.

Pesyabrarsl:

memanpeomemnwte: MPII 02, MPIIT 03, MPIT 05, MPIT 13, MPII 17, MPK 03,
MPK 06, MPP 01;
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npeomemmnuwie: 11P6 02, TTIPG 04, TTP6 05, ITP6 07, T1P6 08;

3HAHUA: (HAKTOPBI, BIUAIONINE HA CKOPOCTh XUMHUECKUX PEAKIIHA;

YMEHHUS: BBINOJIHATH Ja0OPATOPHBINA HKCIEPUMEHT IO OMNpEeNeiIeHUI0 (PaKTOpOB,
BJIUSIIOIIUX HA CKOPOCTh XMMUYECKUX PEaAKIUH.

Xoxa pabdoThi:

OnpiT 1. BausHue KOHIIEHTpPAllMK PEAarupyrolldX BEIIECTB Ha CKOPOCThb
XMMUYECKON peakIMi B TOMOT€HHOW CUCTEME.

Peakuust THocynb(dara HaTpUs ¢ CEpHOW KHUCIOTOW MPOUCXOAUT MO YPaBHEHHIO:
Na,S,03 + H,SO4 = Na,SO,4 + H,O + SO, + SO

Jlst mpoBeAeHUsST OMbITa CIEAyeT NPHUTOTOBUTH YETHIPE pPAacTBOpa THOCYNb(aTa
HATPUS Pa3TMYHON KOHIEHTpamuu. [[jist 3Toro B Tpu MpOOMPKH, HA 3aJHUX CTEHKaX
KOTOPBIX HAaHECCHBI BEPTUKAJILHBIC TEMHBIC JIMHUH, U3 HAJUTh: B TIEPBYIO TIPOOUPKY
— 2 M 0,5 H pactBopa NaS;03 u 4 M Boabl; BO BTOpyro mpobupky — 3 mia 0,5 H
pactBopa NaxS;03 1 3 mit Bozibl; B TpeThio nmpooupky — 4 mi 0,5 v pactBopa NaxS;03
u 2 mu Bojibl. TakuM 00pa3oM, B OJJMHAKOBBIX 00BEMax MOJYYEHHBIX pacTBOPOB (6
MJI) OyneT cojaepKaTbcid pazinuuHoe Yucio wmojedl NaxS;0z. Eciu  ycnoBHO
0003HaunTh KOHIEHTpanuio Na;S;03 B nepBoit npodbupke — C MoJib, TO BO BTOPOM
npoOupke koHuentpamus oyaer 1,5 C, B perbeit — 2 C.

B npyrue tpu npobupku Hanuth 1o 6 mi 0,58 HoSO,4. Biuth B epByro mpoOupKy ¢
pactBopoM NapS;03 6 mn 0,55 HpSOs, u OwicTpo mepememniath COAEPKUMOE
npobupku. [lo cexyHaoOMepy WM CEKYHIHOW CTPENIKE YacOB M3MEPHUTHh BPEMS OT
MOMEHTa J100aBJICHHUSI CEPHOM KHCJIOTHI (Ha4yajo OIbITa) A0 Hayalla UCUE€3HOBEHMS
TEMHOH TIOJIOCKM Ha MPOOWPKE B Pe3ynbTaTe MOMYTHEHHUS PAcTBOpa OT BHITIABIICH
CBOOOHOM cephl (KOHEIl OmbITa). AHAJOTUYHBIEC OMBITHI MPOBECTH C OCTAIBbHBIMU
pactBopamMi. /[aHHbBIE OTIBITa BHECTH B TaOJI. 1:

Howmep O0BeM, MII Konnentparus, Bpewms CxopocTh CooTHolIeHue
npodup Na,S,0; | H,O C, Na S203 TEYECHHS peakuuu B | CKOpPOCTEH
K1 peaKIuu T,c yen.en., 1/t peakuu

Ha ocHoBanuu maHHbpIX Ta0a. 1 HauepTUTh rpaduK 3aBUCUMOCTH CKOPOCTH PEaKIIUU
OT KOHIICHTpAIuu (Ha OCH abCIIMCC — COOTHOIICHMS KOoHIeHTpauu NaS;03, Ha ocu
OpJIMHAT — COOTHOIIIEHUSI CKOPOCTEMN, TPUHSIB MUHUMAJIBHYIO CKOPOCTH 3a €UHUILY, a
BCE JpYrHe — BBIpa3WB B KpaTHBIX e€il 3HadyeHusx). [lpu moctpoenmm rpaduka
yaoOHee TMPUHATH MaciiTad i MHUHUMaJIbHOM CKOPOCTH M MUHHMMAaJIbHOMN
KOHIICHTpAIIMU PaBHBIN 2 CM.

Kak 3aBUCHUT CKOPOCTh peaKIuU OT KOHIICHTPAIIMU Pearupyromux BemecTB?

OmpiT 2. BimsgHue TemmepaTypbl Ha CKOPOCTh XMMHMYECKOM pEakIuh B
TETEPOTrCHHOW CUCTEME.

B nBe mpoOupKM BHECHTE HEMHOTO IMOPOIIKAa OKCHJA MEAW M J100aBbTE MO 2 M
CEepHOW KHUCJIOTHI OJMHAKOBOW KOHIeHTparuu. HaOmromaiite 3a mnpu3HaAKaMu
peakimu. OHY TPOOUPKY MOIOTPEHTE B IJIAMEHU TOPETKH. 3aIlUIIUTE PE3yTbTaThl
OMbITa, HAMUIIMTE COOTBETCTBYIOIIEE YpPaBHEHUE pPEAKIUHU, CJIEIalWTe BBIBOJ O
BJIMSIHUU TEMIIEPATYPhI HA CKOPOCTh XUMUYECKON PEAKIINU.
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OnpwiT 3. BiausiHue BETWMYUHBI TOBEPXHOCTH PEATHPYIONIErO BEIIECTBA HA CKOPOCTh
pEaKIMy B F€TEPOTEeHHON CUCTEME.

Hanelite B nBe mpoOupku 1mo 2-3 MJI pacTBopa COJISTHOM KHUCIOTH. B onHy
NpPOOUPKY OMYCTUTE KYCOYEK Mela, B JPYrylI0 — IMOPOILIOK KapOoHaTa KaJlbLIMS.
OOparute BHUMaHUE Ha CKOPOCTh BBIJIETICHUS My3bIPHKOB Ta3a B 00EUX MpoOHpKax.
HanumuTe cooTBercTBYyIONIee ypaBHEeHUE peakuud. OOBsICHUTE, MOYEMY CKOPOCTb
pPacTBOPEHHUS MeNa B 3TUX CIIy4asix pa3jinyHa.

[To xomy pabOThI 3aMOJIHUTE TAOJHITY U CAETIATe BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.
JlaiiTe XapakTEPUCTUKY MO BCEM ITPU3HAKAM CJICAYIOIIUM PEAKIUSM:
a) 2COq) + Oxr) = 2C0Oxr) + Q 0) Ciae) T COxr) — 2COr) -Q
B) CaCO3(TB)—>CaO(TB) +C02(r,)- Q F) CHy4 T 20, () ® CO, @ T 2 HzO(r) +0Q

JIABOPATOPHAS PABOTA Nel0O

Ha3Banme padorbi: XMMHUUECKOE paBHOBECHE U YCIIOBUS €I0 CMEILIECHUS.

IHesu padoTbI
1. TloBTOPUTH MOHATHUS O XUMUYECKOM PaBHOBECHH;

2. B xoJie 3KCiepuMeHTa OIPENIEIUTh YCIOBUS CMEIIECHUS PAaBHOBECHS] XUMUYECKUX
peaKiui.

PeakTuBBI: pacTBOphl #oja, Kpaxmana, I[MaHUAA Kajiks, COJSTHOM KHCIOTHI,
XJIOpHUIa KOOAJIbTa, XJIOpU/Ia Kajus, XJIOpHJIa Kejle3a, BoJa JUCTHIIIIMPOBAHHAS.

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

Pesyabrarsl:

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

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

3HAHUS: YCIIOBUS, BIMSIONINE HA CMEILIEHUE XUMUYECKOTO PaBHOBECHS,

YMEHHsI: BBIIOJHATH J1a00PAaTOPHBIM ASKCHEPUMEHT IO OIpPENeICHUIO YCIOBUMN
CMEILIEHUS PAaBHOBECHS XUMHUECKHUX PEaKIIU.

Xoxa padoTsi:

OnbiT 1. BiusgHue wW3MeHEHUs KOHIIEHTPAIlMU pEearupyrolvx BEUIeCTB Ha
XMMHYECKOE PaBHOBECHE.

A) CwmemeHue paBHOBECHsI HW3ydaeM Ha TPUMEpPE PEaKIUH B3aUMOJICHCTBUS
xynopuna keneza (II1) ¢ pomanumom kanus. B xone peakuuu oOpasyercs pacTBOP
KpoBaBo-kpacHoro nseta. PactBopsl coneit KSCN u KCI - GecuBeTHbie, pacTBOp
FeCl; — umeer cBemno-Oypyro okpacky, a pactBop Fe(SCN)s - KpoBaBO-KpacHYIO.
3anuiuTe ypaBHEHHE PEAKIMU U [IBET pacTBOpa moja Gpopmyinamu:

FeCl; + 3KSCN « Fe(SCN);3 + 3KCl

H3zmenenue unmencueHocmu OKpacky pacmeopa cudemenbCcmeayem o HanpasieHuu
CMeWweHUs XUMUYECKO20 PABHOBECUSI.

1. B mpobupky Haneiite no 2-3 karum pactBopoB KSCN u FeCls u pa36aBsTe Bo0i
10 OJIeTHO-KPACHOW OKpAacKH. 3anuIInTe B HAOMIOJEHUH LIBET PacTBOpA.

2. Pa3pgenure momydeHHBIM pacTBOp Ha 4 paBHbIE YAaCTH W HaJEHTe B pas3HbIC
npobupku. B nepByto npoOupky nodasste 2-3 xarum pactBopa KSCN, Bo BTopyto —
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cronbko ke FeCls, B Tperpto — mienotky kpuctamnuueckoro KCl. Cpasnute
M3MEHEHHE OKPACKU PacTBOPOB IMEPBBIX TPEX MPOOUPOK C COAECPKUMBIM HYETBEPTON
IpOOUPKH.

Paccyxxmaem: B mepBoil mpoOupke TpH YBETWYEHUU KOHIEHTpAIMU pojaHuaa
kst KCNS BUIMM NOTEMHEHHE COAEPKUMOrO IO CPAaBHEHHUIO C ATAJOHOM, a,
3HauuT, OyAeT mnpeoOnaAaTh MpsMas peaklus, B pe3yJbTare KOTOpod Oyjaer
obpazoBeIBaThcs pomanu xkenesa (I11), u pactBop OyneTr TeMHETh (TEMHO- KpacHBIN
uBer). Paccyxnas mogoOHbIM 00pa3oMm, ONUIINTE, KyJa CMEIIAETCs paBHOBECHE B
KaKJIOM CIIydae.

b) B mpoGupky naneiite 0,5-1 mn xonuentpupoBaHHoro pactBopa CoCly u
100aBbTE HECKOJIBKO Karleidb COISIHON KUciaoThl. Habmonaite n3MeHeHne OKpacku OT
c1a00-po30BOi 10 cuHell 3a cueT obpasoBanus komiuiekcHoro uoHa [CoClg]l.
Pa306aBbpTe pacTBOp BOAOK M HAOIIOAANTE U3MEHEHUE OKPACKHU.

3anummte ypaBaenue peakiuu: [Co(H20)6]Cl, + HCI =[CoCls]H + 6H,0

OOBsiCHUTE CMEILIEHUE PaBHOBECUS IIPY U3MEHEHUHU KOHIIEHTPAIIMK HOHOB XJIOPA.

OnpiT 2. BausHue TemnepaTypbl Ha CMEIIEHUE XMMUYECKOTO PABHOBECHSL.

[Tonyuure pactBOop KpaxMmaia. [[nsg 3Toro paspeaure XOJOAHOM BOAOM B OJHOU
npoOupKe HEMHOro Kpaxmana. B npyroil mpoOupke BCKUISTUTE YHUCTYIO BOAY, U
ObICTpO mpuJieiTe e€ B nepByto npodbupky. Octynure.

B ugucrtyto npobupky BozpMuTe 2-3 MIJI pacTBOpa Kpaxmaia U TyJa e 100aBbTe 2-3
Karuid MOIHOM BOJBI, PU 3TOM 00pa3zyeTcsi HENPOYHOE COEAMHEHUE, OKPAILIEHHOE B
cuHe-(puosieToBbIN HBET. JlaHHAs peakius SK30TepMUYecKasl.

Kpaxman + o <> okpaiieHHoe BemecTBo + Q

Harpeiite coaepxumoe NpOOMPKH TOYTHM [0 KHIIEHHS, a 3aTeM OXJAJUTE [0
KOMHAaTHOM  TemmepaTypbl. OOBSCHUTE H3MEHEHUE OKpPacKh  CMEIEHUEM
XUMHUYECKOT0 paBHOBecHs. Hanumvre BBIBO/I.

[To xoty pabOTHI 3aMoIHUTE TAOJUIY U CAETANTE BHIBOBI.

KoHTpoJibHBIE BONIPOCHI.

B xaxom HampaBiIeHUM CMECTUTCSI PABHOBECHUE CIICAYIOIIUX PEAKIUn

2CO(r)+02(r)=2CO2(r)+Q

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

N2 (1) + 3H2(r) =2 NH3(r) - Q

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

a) MPY NOHM>KEHUU TeMITepaTypbl? 0) Mpu NOBBILLICHUU AABICHUS?

JIABOPATOPHAS PABOTA Nell

Ha3zBanme pabdorsbl: VccienoBanue CBOMCTB METAIIOB U UX COEMHECHUM.

esu padoTbI
1. M3y4uTh OCHOBHBIE XMMHUYECKHE CBOMCTBA METAJLIIOB.

2. W3yunTs cBOMCTBA U crTOCOOBI momyueHus ruapokcuaa xemnesa (I11) u (110).
3. Hammcats ypaBHEHUS BHITIOTHEHHBIX PEAKITUH.

PeakTuBbl: ATIOMUHUEBAS CTPYXKKA, COJSHAsl KUCJIOTA, CEpHAsi KUCIIOTa, a30THAs
KHUCIIOTa, TUapokcun Hatpws, cyabdar xemesa (II), xmopun xenesza (III), muTpar
CBUHLA, [IUHK.

OoopynoBanue: IlltatuB ¢ mpoOupkamu, cyxoe roprodee, CIHMYKH, acOecToBas
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CeTKa.

Pe3syabTarnbi:

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

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

3HAHMSI: CBOMCTBA METAJIOB U UX COECUHEHMIA,

YMEHHSI: COCTaBJISATh YPAaBHEHUS XUMHUYECKUX PEAKIUH, XapaKTepHbIX s
METAJIOB ¥ UX COCJUHECHUU.

Xox padoThI:

OmngiT 1. B3aumoielicTBHE METAIIOB C KUCIOTAMM.

Onycture B 1 mpoOupky rpaHyidy IUHKA, B APYTYI0 — MEIHYIO IPOBOJIOKY.
Jlo6aBbTE B KaXIyI0 MPOOUPKY PACTBOP COJISTHOM KUCIOTHL. OOpaTuTe BHUMaHUE Ha
BbIJIeTIeHUE ra3a (Bojgoposa). Besne nmu uaet peakuusi? B BbIBOJIE 3aNUIINTE YCIOBUS
B3aMMO/JICUCTBUS KUCJIOT C METaJJIaMH.

Hanummre ypaBHEHHE BO3MOXHOW OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOW PEAKIINH,
MCIIOJIb3YsI METO/I DJIEKTPOHHOTO OaliaHca.

OmnpiT 2. B3anmo1elicTBHE METAJIJIOB C HEMETAJIIIAMHU.

B nnams BHecuTe mopomiok marnusg. Habmiomaemble HCKPBI CBUACTEIBCTBYIOT O
MPOTEKAHUU PEAKLIMK MEXAYy MarHueM W KuciaopoaoMm. Hamwumunre ypaBHEHUE
pEaKIIMM, COCTaBbTE AIIEKTPOHHBIN OaaHc.

OneiT 3. B3auMOAENCTBHE METAIIOB C COJISMHU

B npobupky c¢ pacrBopom Hutpata cBuHHa (II) momoxuth Kycouek LMHKaA. B
npoOupKy ¢ pactBopoM xyopuaa uHka (II) monoxuTe Kycodek cBUHIIA. 3aNUIIUTE,
B o0eux Ju MpoOupKax HAOMIONAIOTCS MPU3HAKU PEaKLMH, CleJaiTe BBIBOJ 00
YCJIOBUSX B3aUMOJICUCTBUS METAIUIOB ¢ coisiMu. Hanummmre ypaBHEHHE peaKIuu.

OnbIT 4. B3anmMoAeCTBHE MIETOYHBIX METAIIIIOB C BOJAOM.

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

Omnpit 5. [losydyeHne U CBOWCTBA THAPOKCHUIIOB HKeEJIe3a.

* [lonyuenue u ceoticmsa 2uopoxcudos xcenesa (Il).

B mpoGupky naneiite HemHoro cynbdara keneza (II) u mobGaBbTe pacTBOp
TUAPOKCUIA HATpHUs, K MOJydeHHOMY Tuapokcuay keneza(ll) mpumelite consHOU
KHUCJIOTHI. 3anuiuTe HaOmtoaeHus. Hanuiumre ypaBHEHUs peakIiuid.

e [lonyuenue u ceoticmsa 2uopoxcuoos xcenesa (Il1).

B mpobupky Hanelite HemHoro xjopuaa kene3a (III) m mobGaBbTe pactBop
TUAPOKCUJIA HATPHsl, K MOJIydeHHOMY Tuapokcuny >kenesa (III) mpuneiite pactBop
CEepHOM KHCJIOTHl JI0 PAacTBOPEHHUsI OCajJKa. 3Januimute HaOmrojeHus. Hanwummre
YPaBHEHHUSI pEaKIUH.

[To xomy paboThI 3aMIOJIHUTE TAOJUITY U CIETIATE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.
1. OxapakTepusyiTe OCHOBHBIC (PH3NYECKIE CBOWCTBA METAJIJIOB M CIJIABOB
2. Hamumure ypaBHEHUS peakiui, HEOOXOMMMBIX JUIsl OCYIIECTBICHHS ATHX
IIPEBPAILCHNMN:
Al — Al4C3 — Al(OH); — Al,O3 — Al — AlLS; — Al,O3
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JIABOPATOPHAS PABOTA Nel2

HasBanue padotbi: [lonyuenue, coOupanue 1 pacrio3HaBaHHUE ra3oB.

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

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

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

Oo6opynoBanmue: llltatu ¢ npobupkamu, Cyxoe roprodee, CIuIKH, TyYUHKH,
ra3ooTBOJIHasA TpyOKa, acOecToBas ceTka, 1a00paTOPHBIH 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;

3HAHUS: CIIOCOOBI MOJIyYE€HHUS MPOCTHIX BEUIECTB, 0OPa30BaHHBIX HEMETAJUIAMH U X
OKCHJIOB;

YMEHHSI: BBIIOJHATh SKCIEPUMEHT MO MOIYYEHHIO U COOMPaHUIO Ta3000pa3HbIX
BEILIECTB.

Xoa padorbi:

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

Cobepurte mpubOp Al MOJY4YEHHUS Ta30B M MPOBEPHTE €r0 Ha F€PMETUUYHOCTH. B
MpoOUpPKY MONOXKUTE 1—2 rpaHynbl UHKA U OpWIEHTe B Hee 1—2 MIT CONsTHOM
KHCJIOTBL. 3aKpoiTe MpOoOMpPKY MPOOKOW € ra300TBOAHOW TPYOKOM M HaJeHbTE Ha
KOHUMK TpyOKU emie OoAHy mpoOupky. llomokaute HEKOTOpOE BpeMs, UYTOOBI
npoOupKa  3aloJIHWIACh — BBIACSAIONIMMCS — Ta3oM. UTO  NpoMCXOIUT  MpH
B3aMMO/JICHCTBUU IIMHKA C COJSHOM KucioToN? CocTaBbTE€ ypaBHEHUE PEAKIUU U
PacCMOTPHUTE €€ C TOYKH 3PEHHSI IPOLECCOB OKUCIICHUS-BOCCTAHOBIJICHHUS.

CHuMuTe npoOUpKy € BOAOPOIOM U, HE NEPEeBOpauMBas ee, MOJHECUTE K ropsien
cnupToBKe. Ecim BOIOPO B3phIBAETCA € TIIyXHUM XJIOIIKOM, TO OH YHCTBIM, a €CJIH C
«JTAIOUIMM» 3BYKOM, 3HA4HUT, BOAOPOJ COOpaH B CMECH C BO3IYyXOM («rpeMyuuit
rasy).

Omnpit 2. [TosydyeHnue, cobvpanre U pacrno3HaBaHUE KUCI0poAa

Colbepute npubOp M MPOBEPHTE €ro Ha IePMETUYHOCTh. B mpoOUpKYy HACHINIBTE
MpUMEPHO Ha Y4 ee oObema nepmanranara kanuga KMnOg4 1 y oTBepcTUs npoOUpKU
MOJIOKUTE PBIXJIBIH KOMOYEK BaThl. 3aKpoWTe MpOOHPKY MPOOKON C ra300TBOAHOM
TpyOKOW. YKpenuTe npoOUpKYy B JIalKe IITaTUBA TaK, YTOObI KOHEIl Tra300TBOIHOM
TPYOKHU TOXOWJI TTOYTH JI0 JTHA COCY/a, B KOTOPOM OYyIeT coOUpaThbcst KUCIopo . Uto
IIPOUCXONUT NIPU HAarpeBaHUM NepMaHraHara kainsa? CocTaBbTe ypaBHEHHE PEaKLUU
Y PaCCMOTPUTE €€ C TOUKH 3pEHUS IPOLIECCOB OKHUCIEHUA-BOCCTaHOBIIeHU. Hannune
KHCIIOpOJIa B COCY/I€ MTPOBEPHTE TICIOUICH TyYUHKOMN. 3aUIINTE CBOU HAOJIIOIEHUSI.

Omnpit 3. [Tonyuenue, cobupanue v pacno3HaBaHue okcuaa yraepoza (IV)

B npobupky nmomecTuTe HECKOJIBKO KyCOUKOB MeJa UM MpaMopa U npuieiite 1—2
MJ pa30aBIIEHHON COJISTHOW KHUCIOTHL. bBBICTpO 3akpoiTe mpoOWpKy MpoOKOH ¢
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ra3o0TBOAHON TpyOKoil. KoHer TpyOku omycTtuTe B Jpyrylo MpoOOHpPKY, B KOTOPOIA
HaXoAUTCs 2—3 MJI U3BECTKOBOU BOBI.

Heckonbko MUHYT HaO0JaiiTe, Kak yepe3 U3BECTKOBYIO BOY MPOXOJAT My3bIPbKU
raza. Uro npoucxoAuT NpH B3aUMOJCHCTBUM Mejla WJIM MpaMopa C COJSHOU
kuciaoroil? CocTaBbTe€ YpaBHEHHE pEaKLUUU M PacCMOTPUTE €€ B CBETE TEOPUHU
AJIEKTPOJIMTUYECKON AUCCOLUALINH.

ITo xoty pabOTHI 3aM0IHATE TAOJUIY U CAETANTE BHIBOJBI.

KoHTpoJibHbIE BONIPOCHI.

Pemnre 3anaun.

1. Kakyro maccy umeer kuciopog oobémMoM 7 11?7

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

3. Uemy paBHa MoJsipHasi Macca rasa, 1 1 koroporo umeet maccy 1,25 r?

JIABOPATOPHAS PABOTA Nel3

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

Iesu padoTbI
1. M3yuuTh CBOMCTBA OKCUIOB U TUAPOKCHI0B demenToB 11 mepuona.

2. 3akpenuTh 3HAHMS O IEPUOJINYECKU U3MEHSIOINXCS CBOMCTBAx 3y1eMeHTOB B [1C,
AKCIEPUMEHTAIIBHO N3YYMB XUMUYECKHE CBOMCTBA MPOCTHIX BEMIECTB TPETHETO
MEPHUOJIA U UX COCTUHECHUM.

3. Hammcath ypaBHEHHS BBITOTHECHHBIX PEAKITUH.

PeakTuBbI: ATIOMUHUEBAS CTPYKKA, COJNSHAs KUCJIOTA, CEPHAs KHUCIJIOTA, a30THAs
KHCIJIOTa, TUAPOKCHUI HaTpus, cyiabdar xenesa (II), xmopun sxeneza (III), murpar
CBUHIIA, [IUHK.

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

Pesyabrarsl:

memanpeomemnsie: 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: CBOMCTBAa METAUIOB, HEMETAIJIOB W HUX COCAUHEHU; TOHSTHE
aM(OTEPHOCTH COCTMHEHH, 00pa30BaHHBIX MEPEXOIHBIMA METAIIIIAMHU;

YMEHMSI: BBIMOJHATH SKCIIEPUMEHT 1O TOJTYYEHHUIO M Pacro3HaBaHUIO aM(pOTEPHBIX
COCIMHEHUN; COCTaBJISATh YpPaBHEHUS XUMUUYECKUX PEaKIMil, XapaKTEepPHBIX IS
METaJVIOB, HEMETAJUIOB U UX COCTUHEHUN.

Xoa padoTbi:

OmnglT 1. OTHOIIIEHNE IPOCTBIX BEIIECTB K BOJIE.

B Tpu npoOupku HanmedTe 2mil BOABI, B MIEPBYIO MOMECTUTE HEOOJBIION KyCOYEK
HATpHs, MPEABAPUTEIILHO OCYIINB €r0 OT KepocwHa (PHIbTPOBaILHON Oymarou, BO
BTOPYIO — TPaHyJly aMaJbIUPOBAHHOTO AFOMHUHUS, B TpPeThio — cepy. JloOaBbTe B
KXyl pobupky 1 kammo pactBopa denondrarenHa. OTMEThTE MPOUCXOISIIIHE
m3MeHeHnus. Crenaiite BbIBOJ O CBOMCTBAX MPOCTHIX BEIIECTB MU HUX COCIAMHEHUH.
3anuiuTe ypaBHEHUS peaKkiuil.

Onpit 2. OTHOIIEHNE OKCUIOB MarHusl, ATFOMUHUS U KPEMHUS K KUCIOTAaM.
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B nepByto mpoOupKy moMecTUTe HEMHOTO MOPOIIKa OKCHA MarHus, BO BTOPYIO -
HEMHOTO TOpPOIIKAa OKCUJA alfOMHHHS, B TPEThIO — OKCHAA KpeMHHUA. B kaxmyro
npoOupKy no06aBbTe 1 Mi1 cepHOM KUCTOTBHl. OTMEThTE MPOUCXOIAIUE U3MEHEHUs. B
Kakol TpoOupke u3MeHEeHUM He npoucxoaut? OObACHUTE, MOYeMy. 3alUIInuTe
ypaBHEHUS peaKIuil.

OnpiT 3. OTHOIIEHHE THAPOKCUIOB K KUCJIOTaM U IIeJI0YaM.

» [lonyuenue u ceovicmea eudpokcuoa macHus. B mnpoOupky mnomectutre 1 wmi
pacTBOpa XJOpUAa MarHus, A00aBbTE MO KAIUIAM pPAacTBOP THIPOKCUAA HATpUA 10
o6pasoanmst ocagka Mg(OH),4. [Tomydennbiit 0cagoK pasiennuTe B JBe IPOOUPKH.
B omny mpoOupky ¢ ocaikoMm 100aBbTE€ pacTBOpP CEPHOWM KHUCIOTHI, B JIPYryl0 —
pacTBOp ruapokcuaa Harpus. OTMETbTE MPOUCXOSAIINE U3MEHEHHS. 3alUIIUTE BCE
BO3MOJKHBbIE ypaBHEHUsl peakiuii. CraenaiTe BBIBOJI O CBOMCTBAX MarHusi M €ro
COCIMHEHU.

* [lonyuenue u ceoticmea 2uOpoOKCUOa artOMUHUS.

B mpoOupky nomectute 1 mut pactBopa cynbdaTta amtoMUHUS, 100aBbTE MO KaIuisiM
pacTBOp THAPOKCHIA HATpHsi 10 oOpasoBammst ocagka Al(OH)sd. Iomyuenmsrit
0CaJI0K pa3fieNiuTe B JBe Npobupku. B oaHy mpobupky ¢ ocagkoMm 100aBbTe pacTBOP
CEpHOM KHUCIOTBI, B JPYIyl0 — pacTBop ruapokcuaa Hatpus. OTMeTbTe
npoucxoisimue u3MeHeHus. [Ipu B3auMOJEHCTBUM THAPOKCHUIA ATIOMHUHHUS C
BOJHBIMH pacTBOpaMH Iejoueil oOpasyrorcs ruapokcoamoMuHatel  NaAlOs.
3anumuTe BCE BO3MOXKHBIE ypaBHEHUs peakiuii. CruenaliTe BBIBOJ O CBOWCTBax
AJFOMUHHS U €T0 COCUHECHUM.

Omnpit 4. CpaBHeHHE CUIIbI KHCJIOT 35ieMeHToB 11 nepuosa

B 2 npoOupku mnomectutre mo 1 M1 KOHUEHTPUPOBAHHOI'O PACTBOpA CHUIIMKATA
HaTpUs U NpuieiTe B oAHY npoOupky 1 M pactBopa opToPocdopHOIl KUCTOTHI, B
Ipyryto — 1 M pacTBOpa CEpHOW KHUCIOTHL. 3anuiiuTe HaOmogeHus. Hamummre
ypaBHEHHE PEaKIny, CIeTaiTe BHIBOJ O CHJIE HEMETAJUIMYECKUX CBOWCTB Y KPEMHUS,
dbocdopa, cepsl 1 0 cuie KUCIOT, 00pa30BaHHBIX JaHHBIMU HEMETAJJIAMH.

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

KoHTpoJibHBIE BONIPOCHI.

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

2. Kax u3MeHsoTcs KHCIIOTHBIE CBOMCTBA OKCUIOB M TUIPOKCUIOB B TIEPHOE?

3. Uepes Kakue COENUHEHUS OCYIIECTBIIACTCA MEPEXO OT OCHOBHBIX COSAMHEHUN K

KUCJIOTHBIM?
4. C moMoIIbI0 KaKMX BEIIECTB MOXKHO JIOKa3aTh MPUHAJIC)KHOCTh THAPOKCHUIA K
OCHOBAHMSIM WJIH KUCJIOTaM?

JIABOPATOPHAS PABOTA Nel4
Ha3zBanme padorbi: Koppo3us METAITIOB U METO/IBI 3aIUTHI.
esu padoTbI
1. IlopTOoputh W  3aKpenuTh  CYIIHOCTh  MPOIECCOB  XUMHUYECKOM U
ANEKTPOXUMHUYECKON KOPPO3UU METAIIOB;
2. UccnenoBaTh BIMSHUS TPHUPOABI METaia, CPeIbl W BHENIHUX YCIOBUU Ha
IIPOLIECCH KOPPO3UH METAJIOB;
3. O3HAKOMHTHCSI C OCHOBHBIMH METOJIaMU aHTUKOPPO3HMOHHOM 3aIUTHI.
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PeaktuBbl: Zn (rpanyisl), Cu (ToHKas nmpoBojioka 6e3 u3oisiuun), HoSO4 (10%),
HCI (pa306.), pactBopsl CuSO4, NaCl, K;[Fe(CN)s] (kpacHas kpoBsiHas coib), Fe
(Menkue CTPYXKKH WM OUMILNEHHAs MeJIKas IPOBOJIOKA B KyCOYKax), CTaJbHbIC
IJIACTUHKH.

Oo6opynoBanue: Haxxnaunas Oymara (J71s1 3a4MCTKH), IIUIILBI TUTEIbHBIE, CIIMYKH,
Jepkatenb g NpoOUpOK, MTATUB C MPOOMPKAMH, CTEKJISIHHAs BOPOHKA, MEIHBIN
COEMHUTEbHBIN ITPOBOIHUK, CAHUTAPHAS CKIITHKA

Pesyabrarsl:

Dopmupyemvre  Inemenmur  IIK  (npogheccuonanvno-opuenmuposanmnoe
cooepicanue):

- TIK 2.1. Opranu3oBbIBaTh pabOTHI U YCIYTH MO COACPKAHUIO HHKEHEPHBIX CUCTEM
Y KOHCTPYKTUBHBIX 3JIEMEHTOB, BXOJSAIIMX B COCTaB O0OILEr0 UMYIIECTBA B
MHOTOKBapTHUPHBIX IOMaX.

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

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

3HAHMA: CYIIHOCTH IPOLIECCOB XHMMHUYECKOW M 3JIEKTPOXUMHUYECKONW KOPPO3HH,
OCHOBHBIE€ METO/Ibl aHTUKOPPO3HMOHHOM 3allUTHI;

YMEHHSI: pa3InvaTh BUAbI 3aIIUTHBIX MOKPBITHUIA; 3aMMCHIBATh CXEMbl AaHOJHOTO U
KAaTOJHOTO IPOLECCOB.

Xoa padorbi:

OmnbiT 1. X¥iMUYecKas ¥ 3IEKTPOXUMUYECKAs KOPPO3U [IMHKA.

B npobupky ¢ 10 kamisgmMu pacTBopa CEpHON KHUCIOTHI OMYCTUTE rpaHyJly LUHKA.
OtMmeTbTe 00pa3oBaHME MY3BIPHKOB ra3a Ha MOBEPXHOCTH rpaHyibl. Hamwummre
YpaBHEHUE pEaKLUMH B3aUMOJCHUCTBHUS IMHKA C KUCIOTOW. B Ty ke mnpoOupky
OIYCTUTE MEIHYIO MPOBOJIOKY M KOCHUTECh €0 IPaHyjbl [UHKA. UTO M3MEHUIIOCH?
Kakyro ¢yHKIIMIO BBITIONHIET MenHas mpoBojoka? HammcaTh cxeMbl aHOJHOTO U
KaTOJIHOTO MPOIIECCOB MPpH €ro padore.

OnbIT 2. DaKTOPHI, BAUAIOIINE HA CKOPOCTh KOPPO3UHU

2.1. BausHue KOHIEHTPAIlMA OKUCIUTEISI HA CKOPOCTh KOPPO3HH.

B npobupky ¢ 5 xamisiMu cepHOil KUCIOTHI J00aBbTE S5 Karelb BOJbI, T.€. pa30aBbTe
pactBop B ABa paza. [Iponenaiite onbiT, aHamoruuHblid oneITy 1. Coenalte BBIBOI O
BJIMSIHUM KOHIIEHTpanuu H* -HOHOB Ha CKOPOCTH KOPPO3HUH.

2.2. BnusitHue Ha KOPPO3UIO IPUPOIbI 3aIUTHOTO MOKPBITHS.

JIBe mpoOupku HanogHUTE Ha 1/2 ux oObemMa TUCTUWIITMPOBAHHON BoaoM. JloOaBbTe
B KOXKIYI0 M3 HUX MO 2-3 Kaliu CEpHOM KHUCIOTHI M MO 2-3 KaliM pacTBopa
rekcarmanodeppara (III) xamus Ks[Fe(CN)s]. OnH sBisercs KadeCTBEHHBIM
peakTHBOM Ha HOHBI Fe?*, ¢ KoTophIMM 00pa3yeT cuHee OKpammBaHue (TypHOyIeBa
cuHb). B ogHy mpoOupKy OnmycTHUTE kKEIEe3HYI0 MOJOCKY, B KOTOPOM 3a)kaTa rpaHyJsia
LIMHKa, a B APYTYIO — JKEJIE3HYIO IMOJIOCKY, B KOTOPOM 3a)kata rpanyJja osiosa. [lepas
npoOMpKa UMUTHPYET KOPPO3HIO OLIMHKOBAHHOTO XeJe3a, a BTopas — JyXKEHOTo, T.€.
MOKPBITOTO 0JI0BOM. OTMEThTE, B KaKOW MPOOHpPKE MOSBISETCS CHHEE OKpalIBaHHE.
CocTtaBpTe CXEMBI AHOJHBIX M KaTOMHBIX THpoleccoB. OOBACHUTE, KaKoe U3
MOKPBITUIA SIBISETCS KaTOOHBIM, a Kakoe — aHOIHbIM. Kakoe W3 HHUX U MOoYemy
3aIMIIAET 5KEJIE30 OT KOPPO3UH, a KAKOE HE 3alUIIaeT?
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OnbiT 3. Metonbl 3ammTthl 0T Koppo3uu [IpodeccnoHanibHO-OPHUEHTHPOBAHHOE
3a/IaHuE.

3.1. 3ammTa MeTamia OT KOPPO3UH C MOMOLIBIO IPOTEKTOPA.

B 1nBe mpoOupku c pa30aBICHHBIM PAcCTBOPOM YKCYCHOM KHUCIOTHI MNpHUOaBbTE
HECKOJIBKO Kalellb pacTBOpa Moauaa Kanus. B OHy M3 HUX OMYCTUTE MOJIOCKY
CBHHIIA, a B IPYT'yIO — MOJIOCKY CBHHIIA C 3a)KATOW B HEH I'paHyJIoN HuHKa. OTMETBHTE,
B Kakoil NpoOMpKE paHblle TMOSABISIETCS MajopacTBopuMmoe coeauHeHue Pbly,
OOBACHUTE TIPUYHMHY €ro IMOsBJIEHUs B pacTBope. Hamummure ypaBHEHHe
B3aMMOJICHCTBUS CBHHIA C YKCYCHOM KHCIIOTOM, HAPUCYWUTE CXEMY KOPPO3MOHHOTO
raJIbBAHUYECKOTO MHUKpO3JIEMEHTa. Hamummure cXeMbl aHOJHOTO M KaTOJHOIO
MIPOLIECCOB. YKAXUTE, KAKyIO pOJIb BBINOJIHAET MpUKaTasi K CBUHIYY I'paHyJia IMHKA B
Ipolecce KOPPO3UM CBUHIIA.

3.2. 3amura MeTajyia OT KOPPO3UU XUMHUYECKUM ITACCUBUPOBAHUEM.

OuwncTuTe ABE CTANBHBIC IJIACTUHKYA HAXXIa4YHOM OyMaroi U OJlHy W3 HUX Harpeute
70 TOSIBJICHUS CIEN0B «M00Ek)anocTh» (T.€., CIEJOB OKCUAHOM IJICHKH). 3aTeM
HaHecutTe o kamuie pactBopa CuSO4 Ha o0a oOpasua. HaGmonpaiite. [lo ckopocTu
MOSIBJICHHUS TEMHOIO ISATHAa Ha oOpas3lax OLEHWUTE 3alllUTHbIE CBOWMCTBA OKCHJIHOM
mieHKHA. CocTaBbTe ypaBHEHUS MPOUCXOAAIINX PEAKIUN

[To xoty pabOTHI 3aM0IHUTE TAOJUIY U CAETIANTE BHIBOIBI.

KoHTposbHBIE BOIIPOCHI.

1. TlpuBeauTe npuMepbl ra30BOi KOPPO3UU METAIIIOB.

2. CkIienaHbl 1Ba MeTa/UIa. YKKUTE, KAKOW U3 METAJJIOB MOABEPracTCsl KOPPO3UU:
a) Mn — Al; 6) Sn — Bi.

3. Kakne u3 HWXKEMEepEeuncICHHBIX METaJUIOB BBIMOIHSIOT JUIsi CBUHIA POJIb
KaTo/HOTO MOKpbITUA: T1, Mn, Ag, Cr ?

4. CocTaBbTe CXEMY KOPpPO3UMWHOIO 3JIEMEHTA M HANMIIWTE YPAaBHEHUS pPEaAKIUHU,
IPOTEKAIOUIMX NPU HAJIUYUM TOBPEXKIEHUI CBHHIIOBOM OOOJOYKM CTaIBbHOTO
Ka0eJsisl MOJ3eMHOM JIMHUU MOABEICHUS K MHOTO3TaXXHOMY JIOMY.

JIABOPATOPHASA PABOTA Nel5

Ha3zBanue patdorsl: [IpoBenenne peakiuii o 0OHaApYKEHUIO yIiiepoaa U Boaopoaa
B OPraHMYECKUX BEIIECTBAX.

IHesu padoTbI
1. IlpoBecTn peakuuu, NOJATBEPKAAOUIME HAIMYME YIIepojJa M BOJIOpoAa B

OpraHUYECKUX BEIECTBAX.

2. Hanmcatb ypaBHEHUs BBITIOJIHEHHBIX PEAKIIHA.

PeaxkTuBbl: CaxapHblii necok, xiyied, okcug meau (I1), n3BectkoBast Boaa, napadus,
MEIHBINA KyIIOpOC.

Oo6opynoBanue: [lltatuB ¢ mpoOMpKaMu, JIOKEUKA JIJIs1 C)KUTAHUS BEIIECTBA, CyX0e
roprouee, Yk, acbecToBasi ceTka.

Pesyabrarsl:

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

npeomemmnswie: 11P6 02, T1PG 04, TTP6 05, ITP6 07, T1P6 08;

3HAHUSA: COCTAB MOJIEKYJI OPTaHUYECKUX BELIECTB;
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YMEHHs: TPOBOAUTH JAaOOPATOPHBIN HKCIEPUMEHT IO OMNPEICICHUI0 COCTaBa
OpraHUYECKUX BEILECTB.

Xoxa pabdoThI:

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

Ha noxeuky uisi CoKUTaHUS BEIIECTBA IMOJIOKUTE KycOuyeKk XJjieba M Harpeurte Haj
iameHeM. OOyTIIMBIIAsICS 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).

[IpuroroBbTE CMECHh U3 XOPOUIO PACTEPTOrO caxapa M MOPOIIKOOOPA3HOTO OKCHIA
Menu (II), B3sitoro B u30ObITKE. [lomecture cMmech B mpoOupky cioem 0,5 cm. Y
OTBEPCTUSI TTPOOUPKU MOMECTUTE PBHIXJIbII KOMOUYEK BaThl C HAHECEHHBIM HAa HETO
0e3BoHBIM cylb(atrom Meau. BceraBpTe B MpoOHUpKY MPOOKY € Ta300TBOIHOM
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 PEAKIUS 3aKOHUYMIIACh, BBIHBTE U3 M3BECTKOBOM BO/IbI
KOHEII ra300TBOJIHOM TPYOKHU U TIOCIIE€ ATOTO MPEKPATUTE HarpeBaHUE.

JlaiiTe mpubOpy OCTHITh, MOCIE YEro paz0epuTe €ro U PacCMOTPUTE PE3yJbTaThI
peaklM, OTMETHB, MPOM3OILIM JIW M3MEHEHHS C CcaxapoM, OKCHJIOM MEIH U C
M3BECTKOBOM BOAOM? OnummTe U 0OBSICHUTE MPUUYUHY 3TUX HU3MeHeHul. CocTaBbTe
ypaBHeHus peakuuu. Caenaite BbIBOJ, CBUAECTEIBCTBYIOT JIM MPOIIEIIINE PEAKIIUU O
TOM, YTO B COCTaB caxapa BXOJAT YIJIEPOJ U BOJOPO U NIOYEMY.

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

KonTposbHBIE BOIIPOCHI.
Pemure 3anaun.
5. Haiitu monekynspuyo Gopmyny BemiecTBa, conepxkaiiero 81,8% yriepona u
18,2% Bonpopona. OTHOCUTENbHAS IUVIOTHOCTH BEIIECTBa MO a30Ty paBHa 1,57.
6. Haiitu monekynsapHyo ¢GopMyny MpeaerbHOTO YIIEBOAOPO/a, MaccoBasl OIS
yrepoaa B kotopom 83,3%.

JIABOPATOPHAS PABOTA Nel6

Ha3zsanue padorsi: Pacnio3HaBaHue miacTMacce U BOJIOKOH.

esu padoTbI
1. M3yuyuTh CBOMCTBA MJIACTMACC U BOJIOKOH.
2. 3Hasl CBOMCTBA, MPOBECTH PACIIO3HABAHKE IJIACTMACC U BOJIOKOH.

PeakTuBbl: Habopel miactMacc ¥ BOJIOKOH, alleTOH, KOHLIEHTPUPOBAHHBIE CepHas
KHUCJIOTA U a30THAs! KHCJIOTA.

OoopynoBanue: IllTarus ¢ mpoOupkaMu, JIO’KEUKa IJIsl CKUTAHUS BEIIECTBA, CyXO€
roprouee, Cln4yKku, acOecToBast CeTKa.

Pesyabrarsl:

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

npeomemnuwie: 11P6 02, T1PG 04, TTP6 05, ITP6 07, T1P6 08;
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3HAHUS: COCTAB M CBOMCTBA IIACTMACC M BOJIOKOH,

YMeHHSsI: TIPOBOIUTH JA00OPATOPHBIN AKCIIEPUMEHT I10 PACIIO3HABAHUIO IIACTMACC U
BOJIOKOH.

Xoxa paboThi:

Ilpumeuanue: nipy NMPOBEICHUN PaOOTHI MOJB3YUTECH MPUIIOKEHUEM 2 (Talauien
1,2)

OmplT 1. Pacrio3naBanue miaacTMacc.

Hcnonb3ys Tabnuily, MOBTOPUTE CBOMCTBA MOJMATHICHA U TTOJUCTUPOIA. 3alUIIUTE
YpaBHEHUS PEaKINil MOJTYYEHHUS 3TUX MTOJTUMEPOB.

Pacrio3naiite 3t mmactmaccel. Pacrno3HaBaHuMe miacTMace ClenyeT HadaThb C
BHEIIHETO OCMOTpa, a 3aTeéM IMEePEeUTH K HCCIEeJA0OBaHUI0O HX OTHOIICHUS K
HAarpeBaHUIO0 W TOpeHHI0. [[OTOM HCHBITBIBAIOT JEWCTBUE HA HUX PACTBOPUTENEH.
VYkaxuTe XxapakTepHble TPU3HAKY MOTUITHIICHA U TTOJIUCTUPOIIA.

OmnmiT 2. Pactio3HaBaHMe BOJOKOH.

Hcnons3ys Tabnuily, MOBTOPUTE CBOMCTBA BOJOKOH. BaM JaHBI XJIOMOK, BUCKO3a U
mepceTh. Pacno3HaiiTe 3TH BOJOKHA. Pacrmo3HaBaHWE BOJIOKOH HAYMHAIOT C MX
cxuranus. Ilpy 3TOM IpOCHEKUBAIOT, C KaKOWM CKOPOCTHIO MPOUCXOJUT TOPEHUE,
HCCICAYIOT 3alax MNPOJYKTOB TOpPEHHUs. 3aTeM MPOBEPSAIOT JICUCTBUE Ha BOJIOKHA
KUCJIOT W PACTBOPUTEICH. YKKUTE XapaKTEpPHbIC MPU3HAKU XJIONKA, BHUCKO3bI U
HIEPCTH.

[To xoy pa®OThI 3aMOJHUTE TAOIUILY U CACTANTE BHIBOIBI.

KonTposbHbIE BOIIPOCHI.
Jaiite knaccuuKayo 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 MOJTMKOHICHCAIIMN OTIIMYAIOTCS OT PEaKIMKi MoJuMepr3aIin?.

GO~ E

JIABOPATOPHASA PABOTA Nel/

HaszBanue padorsi: VccrnenoBaHre CBOMCTB CIIUPTOB U albAETHIOB

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

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

PeakTuBbl: DTUIOBBIA CIUPT, CEpHas KHUCIOTA, DIMIEPUH, PAacTBOPHI Cylbdara
meau (I1) u rugpokcuna Hatpus, GopmanuH, HUTpaT cepedpa (2% pacTBop), aMMHUaK,
BOJIA.

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

Pesyabrarsl:

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

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

3HAHMSI: CBOMCTBA CIUPTOB U aJbJACTH/IOB;

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

Xoxa pabdoThI:

OmnpiT 1. ®u3nyeckne CBOMCTBA STUJIOBOTO COUPTA U TIIULIEPUHA.

Hanefite B omHy mpoOMpPKY HEMHOTO 3THJIOBOTO CHHUPTA, & B JAPYTYI0 HEMHOTO
rimiepruHa (oOpatuTe BHMMaHHWE Ha €ro Bs3KocTh). JloOaBbTe B 00€ TMpoOMpKH
HEMHOTro Bojbl. OOpaTuTe BHHUMAaHHWE Ha PACTBOPEHUE CIHUPTOB B Boje. Onuiute
(hM3UYEeCcKUe CBOMCTBA ATHJIOBOTO CITUPTA M TIUIEPHHA.

OnpiT 2. XUMHUYECKHE CBOMCTBA ITUIOBOTO CIIMPTA.

2.1. OKucaeHNE COUPTa B AJTLICTHL.

Haneiite B mpobupky 0,5MJ1 3THIOBOrO CIUPTa U MOTPY3UTE B HETO PACKATICHHYIO
MeqHyro cnupaib. OOpaThTe BHUMAaHUE Ha TOSIBICHHE 3amaxa albJeruaa u
BOCCTaHOBJIEHUE MeAu. OnbIT MOXHO TMOBTOPUTH HECKOJIBKO pa3, OmycKas
pacKaJICHHYI0 MEJHYIO IMPOBOJIOKY B CIUPT. 3anuinurte HaOmrogeHus. Hamummre
YPaBHEHHE PEAKIIUH FTAHOJIA C OKCHUJIOM MEJIH.

2.2. IlomydyeHue TuITUI0OBOro 3dupa.

Hanetite B mpoOupky 1M1 3TUIOBOTO COUPTA, J00ABBTE CTOJIBKO YK€ KOHII. CEPHOU
kuciotel. Crerka Harpeiite. OOpaTuTe BHUMaHHME Ha cChHeUUUECKUN 3amax
IuATUIOBOTO Aupa. Hamummre ypaBHEHHE peaKIUU TMOIYYEHUS] JAUITHUIOBOTO
a¢upa U3 3TaHoIIA.

OnbiT 3. B3aumoseiictBue mmieprHa ¢ ruapokengoM Menu (II) — kayecTBeHHas
peaKkius Ha MHOTOATOMHBIE CITUPTHI.

B npobupky nomectute 2-3 kamim pactBopa cyinbdarta menu (II) m 4-5 xanens
pacTBopa rugpokcuaa Hatpus. OOpaTuTe BHUMaHUE Ha BBINAJIEHNUE TOJIyOOro ocaka
rugpokcuaa meau (11).

JloGaBbTe B 3Ty MPOOUPKY PAcCTBOpP MIMIIEPUHA W THIATENIBHO Mepemerniaite. YTo
npouszonuio ¢ ocaakom? Kak H3MEHWIACh OKpacka pacTBopa? 3amuIlnTe
HaOmogenusi. Hamummre B CTpykTypHOHM  (opmMe  ypaBHEHHE  peakluu
B3aUMOJICUCTBUS TumiepuHa ¢ rugapokcuaoM meau (II) m HazoBUTE TONy4eHHOE
BEIIIECTBO.

OneiT 4. KayecTBEHHBIE PEAKIINHN HA AJILJIETUIBL.

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 IMOCIAEAOBATEIbHBIMA HW3MEHEHUSAMH, MPOUCXOISIIUMHU B
npobupke ¢ ocaakoM. OOpa3yronuics B KOHIIE PEaKIMH KPAaCHBIM OCaJ0K HUMEET
coctaB  CuyO. 3amummure HaOmoaenus. Hamumure ypaBHEHHE peakiuu
dhopmanpaeruaa ¢ ruapokcugom mean (1I).

4.2. Peakius «cepeOpsIHOTO 3epKaiay.

[Ipu mpoBeneHUM OMBITA CTPOTO COOJFOANTE MOCIEAOBATEIHHOCTh JTOOABICHUS
PEaKTUBOB.
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B guctyto cyxyro npobupky nomectute 2 kamiu 2% pacTBopa HUTpaTa cepedpa u
B300TalTe, 4YTOOBI OH XOPOILIO CMOYMII CTEHKH NpoOupKku. Jlo0aBbTe KaIlio KOHII.
pacTBopa amMmmuaka. Ecinu mosBuTcs Oypblii HEMCUE3aIOMUNA 0CalloK, J00aBbTE €elIé
Kario aMMmuaka. Eciii ocaziok MCuUe3HeT cpasy, BTOPYIO Karullo He J00aBisiiTe, a
BBenuTe 2 Karu gopmanuHa. [locie sToro, He B30anNThIBasi COACPKUMOTIO, CIlIErKa
nojorpente, He NOBoAsS A0 kuneHus. HaOmiomalite oOpa3oBaHue Ha CTEHKax
npobupku Onectdamiero ciost cepebpa. Peaknus «cepeOpsiHOro 3epkana» -
XapakTepHas peakiuss Ha anpAerujpl. 3anumure HaOmoneHus. Hamummre
ypaBHEHHE PEaKIIMN BOCCTAHOBIICHUS cepedpa (hopMaTuHOM.

[To xomy pabOThI 3aMIOJIHUTE TAOJHITY U CIETIATe BHIBOJIBI.

KoHTpoJibHbIE BONIPOCHI.

Ocy1iecTBUTe MpeBpaIeHus (COCTaBbTe YpaBHEHUS cOTacHO cxeme). [loamummTe

Ha3Banus Beuiects: C;Hy — CoHys — CoHsOH — CH3COH

JIABOPATOPHAS PABOTA Nel8

Ha3Banue padotbi: VccienoBanue CBOMCTB KapOOHOBBIX KHCIIOT U UX COJICH.

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

IpUMEPE YKCYCHON KUCIOTBHI).
2. CpaBHUTH CBOICTBA OPraHUYECKUX M HEOPTAHMYECKUX KUCIIOT
3. Hammcats ypaBHEHUS BBHITTOJTHEHHBIX PEAKITUI B MOJICKYJIIPHOM M HOHHOM BHUJIE.

PeaktuBbl: CofsiHasi KUCIOTa, THUAPOKCHJ HATpHUs, YKCYCHas KHUCIOTa, IUHK,
(dbenondranent, J1akMyc, KapOOHAT KaJlbIUsl, MBUILHBIE CTPYXKKH.

Oo6opynoBanue: IlltatuB c mpoOupkamu, cyxoe roprouee, CIUYKH, acOecToBas
CEeTKa.

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: CBOMCTBA KapOOHOBBIX KUCIIOT U UX COJIEH;

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

Xoxa pa6oTbi:

Ilpumeuanue: ONBITHI C OPraHUYECKUMU U HEOPTAaHUYECKUMH KHCJIOTAMHU
MPOBOJIUM TAPAJIJIEIBHO.

Omnbit 1. CBOWCTBA YKCYCHOW KUCIIOTHI.

1.1. Tlomecture B 2 npoOUPKH MO OAHOW IpaHyje IMHKA U J100aBbTE B IMEPBYIO
MPOOUPKY 2 MJT YKCYCHOU KHUCIJIOTBI, BO BTOPYIO — 2 MJI COJITHOM KHUCJIOThI. OOpaTuTe
BHUMAHUE Ha TIOSBJICHHE MY3BIPHKOB Ta3a B o00eux npoOupkax. 3anuiluTe
HaOmroaeHus. HanmummuTe ypaBHEHHE peakIMM ITMHKA C YKCYCHOM KHCIOTOW M C
COJISTHOU KucioTou. [loanuimmre Ha3BaHus BELLIECTB.

1.2. Tlomecture B 2 mpoOUpKH MO 2 MJI pacTBOpa Ieaoud (THAPOKCUJ HATPHS),
n00aBbTe B KaxaAylo MNpoOUMpKy Kamimo QeHonadTanenHa. Bpenute B mepByro
npOOUPKY 2 MJI YKCYCHOM KHCIIOTBI, BO BTOPYIO — 2 MJI COJISTHOM KHCIOTBI. OOpaTute
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BHUMaHHE HAa W3MEHEHUE OKPACKHM B O0EWX MpoOWpKax. 3amuImmuTe HAOIIOACHHUS.
Hanumure ypaBHeHMs IpoBeEHHBIX peakuuid. [loanuimmre Ha3BaHUs BEILIECTB.

1.3. TlomecTuTe B 2 NpoOMPKU HEMHOTO KapOOHaTa KajbllUs U JOOABHTE B MEPBYIO
OpoOUpPKY 2 MIJI YKCYCHOM KHCIIOTBI, BO BTOPYIO — 2 MJ COJSHOM KHCIJIOTHI.
BuumatenbHo mnpoHaOonaiTe 3a  MPOUCXOMASIIMM — MPOLECCOM.  3amuIlInuTe
HaOmoneHus. Hanumure ypaBHeHHS BBITIOJIHEHHBIX peakiuu. [loanumure Ha3BaHus
BEIIECTB.

Onpit 2. 'uapoau3 MbLia.

Conu cTeaprHOBOW KHUCJIOTHI U MIEJIOYHBIX METALIOB MPEACTABISIOT COOOW MbLIA.
Hccenenyem cBoliCcTBa MbLa.

2.1. Hanedite B mpoOUpKy 2MJI JTUCTUIUTMPOBAHHOM BOJBI, 100aBbTE B HEE OJHY
CTPY)KKYy MbIJJa W XOpomio mnepememiaite. OOparure BHUMaHHE Ha IMOSBICHHE
MYTHOTO pacTBOpa. 3amumuTe HaOmoAeHus. Hanumure ypaBHEHUE peakuuu
TUAPOJIN3a MbLIA.

2.2. K nonydyenHomy pactBopy no6aBbre 1-2 kamnu ¢enondranenna. OOpaTute
BHUMaHHUE Ha OKpacKy pacTBopa. Kakyto cpeny numeeT pacTBOp MbLia.

[To xoty pabOTHI 3aM0IHUTE TAOIUIY U CAETANTE BHIBOBI.

KoHTposbHBbIE BOIIPOCHI.

1. Kakas BbIcmiast kapOOHOBAsi KUCIIOTa BXOJUT B COCTaB MbLIa?

2. IloueMy MBUIOM YMBIBAaThCSl HE pEKOMEHyeTCs?

3. Uto mpencTaBisioT cOO0W CHHTETHUECKHE MOIOIINE CpeicTBa?

JIABOPATOPHAS PABOTA Nel9

Haszsanue padorsi: VccienoBanne CBOVWCTB ITTIOKO3bI, CaXapo3bl, Kpaxmania

esu padoTbI
1. Jloka3aTb SKCIIEPUMEHTAIIBHO, YTO TJIFOK03a 001aaeT CBONCTBaMU

MHOT'OAaTOMHOT'O CIIUPTA U albAETH/A.
2. WccnenoBaTh (hu3nyecKkue CBOMCTBA CaXapo3bl.
3. HccnenoBaTh pacTBOPUMOCTH Kpaxmaiia B BOJIe, IPOBECTU KAaU€CTBEHHYIO
pEeaKkIuIo Ha Kpaxmadl.

4. HanucaTh ypaBHEHHUsI BBITIOJTHEHHBIX PEAKITUH.

PeaktuBbl: 10% pacTBOp INIOKO3bI, caxapo3a, Kpaxmal, pacTBOP THUIPOKCUIA
HaTpwsi, pacTBop cyabdara meau (1), cepuas kuciora, Boja, HoaHas Boja.

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

Pesyabrarsl:

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

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

3HAHUSA: CBOKCTBA TJIFOKO3bI, CaXapo3bl U Kpaxmarna,

YMEHMSI: COCTaBJISITh YPABHEHHUS PEAKIINI, XapaKTEPHBIX AJI TIIOKO3bI, CaXapo3bl U
KpaxMarlia.

Xon padoThI:

OmnbiT 1. CBOWCTBA IIIIOKO3BbL.

1.1. O6HapyKEeHHE Y TJIFOKO3bI CBOMCTB MHOTOATOMHOTO CIIMPTA.
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[TomecTuTe B mpoOUpPKy 4 Karum pacTBOpa Mea0un (THIPOKCUIA HATPHUS) U 2 KaTUTH
pactBopa cynbdara meau (I1). Berpsaxuure cogepkumoe MpoOUpPKU 10 00pa30BaHUS
ocanka. JloGaBbTe KaIio, TJIOKO3bl M THIATENbHO mepememiaiite. OOparure
BHUMAaHHE Ha 00pa30BaHUE PACTBOPA CUHETO IIBETA, YTO SIBJISICTCS XapaKTEPHBIM JJIs
MHOTOAQTOMHBIX CHHUPTOB. 3anuiuTe HabmoneHus. Hanuiure ypaBHEHHE peakuuu
TIII0K03bI ¢ TuapokcuaoM Meau (I1). TlonnuimTe Ha3BaHMs BEIIECTB.

1.2. OOHapyKEHHE Y TJIFOKO3bI CBOMCTB aJIbJIETUIOB.

[Tony4yeHHbId pacTBOp HarpeBaidTe B MNpPOOMpPKE OO KUIEHUs, cleas 3a
MOCJIEA0BATEIbHBIMU U3MEHEHUSMHU, TPOUCXOIAIIUMHU ¢ ocagkoM. OOpa3yromuiics B
KOHILIE peaklUMu KpacHbIil ocagok umeer coctaB CuyO. [[aHHas peakuus xapakTepHa
JUISL  albJIeTUJ0B. 3anuiliuTe HaOmojeHus. Hanwummre ypaBHEHHE peakiuu
BoccTaHoBeHus ruapokcuaa meau (I1) rmroko3oit. [loanuimmre Ha3BaHUS BEIIECTB.

OmnpiT 2. CBOWCTBA CaXxapo3bl.

BHuMarenbHO paccMOTpUTE KpUCTaUIbl caxapo3bl. [loMecTUTEe HECKOJIBKO
KPUCTAJUIOB B MIPOOUPKY U 100aBbTe BOJbI. OOpaTUTe BHUMAHUE HA PACTBOPUMOCTD
caxapo3bl. OnuimuTe Pu3nyecKre CBOWCTBA Caxapo3bl.

OmneiT 3. CBOMCTBa Kpaxmadia.

3.1. PacTBOpeHME Kpaxmasa B BOJIE.

Haceimbre B mpoOupky HEMHOTO Kpaxmania, J100aBbTe€ 2 MJI XOJIOAHOW BOJBI U
xopoiio B30onTaiTe. OOpaThTe BHHUMAaHHME, YTO KpaxMmajl HE pacTBOpSIETCS B
X0JlogHOM Boje. HanelTe B yuCTyI0 NpOOUPKY 5 MIJI BOJIBI U HArpelTe 0 KUIICHHUS.
Brnelite B mpoOUpKY C KHIISITKOM COAEpKUMOE TepBoil mnpodupku. OOparure
BHUMaHU€ Ha 00pa3oBaHHME BSI3KOTO pacTtBopa — Kiedcrepa. Onumure
PacTBOPUMOCTh Kpaxmasa B XOJIOAHOUM U ropsiueit Boje.

3.2. KauecTBeHHAas peakiys Ha KpaxMall.

B nipoOupky ¢ oxJiaxJAeHHBIM KJIEUCTEPOM JT00ABHTE KAIUIKO CHIIBHO pa30aBiIeHHOM
HomHoM Boabl. OOparuTe BHHUMaHUE HAa M3MEHEHHUE OKPACKH PACTBOpA. YKAKUTE
XapaKTEPHbIM MMPU3HAK KAYECTBEHHOW PEAKLIMU Ha KpaxMall.

[To xoxy paboThI 3aMIOJIHUTE TAOJIUILY U CIETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.

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

C6H1206 — C2H5OH — CHgCOOH — CH3COOC2H5

JIABOPATOPHAS PABOTA Ne20

HasBanue pa6orsi: VccnenoBanue CBOMCTB OCJIKOB.

esu padoTbI
1. W3yuyuTh cBOMCTBA OEIKOB.
2. BBIICHUTH YCTOWYMBOCTH OEJIKOB 10 OTHOLIEHUIO K HArPEBAHUIO U BO3ACHCTBUIO

PEaKTUBOB.

3. TlpoBectu 1IBETHBIE pEAKITUU HA OCIKH.

PeaktuBbi: PactBop kypuHoro 6enka, cyaspar meau (II), runpokcun Hatpusi, KOHII.
CepHas KUCJIO0Ta U a30THAs KUCJIOTA.

OoopynoBanue: IlltatuB ¢ mpoOupkamu, cyxoe Toprodyee, CHHUYKH, acOecToBas
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CeTKa.

Pe3syabTarnbi:

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

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

3HAHMA: CBOMCTBA U CTPOCHHUE OEJIKOB,

YMEHHUS: IPOBOJIUTh KAUECTBEHHBIE PEAKIIMK HA OCJIKHU.

Xox padoThI:

OmnbiT 1. PacTBOpeHue 6eIKoB.

[IpurotoBsTe pactBOp Oenka. s 3TOro paszdelte KypuHOE SMII0 U aKKypaTHO
oTAenuTe OENOK OT >KeNTKa. belok moMecTutre B XMMUUYECKUM CTakaH, U 3ajeiTe
XOJIOMHOM BOJOW, pa3MEIIMBas CTEKISIHHOM MNalo4ykou. OxapakTepusyuTe BHUA
pacTBopa SMYHOrO OeJKa.

Omnpit 2. Jlenarypaiiusi 6eJIKOB.

2.1. B nmpoOupky HamedTe 2 MJI pacTBopa SHMYHOTrO Oelika U 100aBbTE HEMHOIO
pactBopa cynbdarta meau (II). ObpaTture BHUMaHUe Ha JeHATypaluio Oenka. B uém
OHa MPOSIBISAETCA? YKaKUTE IPUUNHY JCHATYPAIUU.

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

2.3. B npobupky HanelTe 2 MJ pacTBopa sSIMYHOro Oenka W Harpeiite. OOpaTuTte
BHUMaHUE Ha CBEpThIBaHUE Oenka. Kak Ha3bIBaeTCs ATOT mpolecc?

OmnpiT 3. I[BEeTHBIE peaklMU Ha OCJIKHU.

3.1. buyperoBas peakuusi.

Haneilite B mpoOupky 2 M1 pactBopa Oenka, n1o0aBbTe 1 M1 pactBopa cyibdara
meau (II) m 2 M ruapokcuaa HaTpus, Xopoio B3ooaTaiite. OOpaTuTe BHUMaHUE Ha
M3MEHEHUE OKpPAacKd pacTBopa. YKAKUTE XapaKTepHBIM NpHU3HAK OWYypeTOBOM
peakuun. Kakve (yHKIMOHAIBHBIE TPYIIBI MOJIEKYJbl O€lKa UrparT poJib B
M3MEHEHUH OKPacKu?

3.2. KcaHTONpOTEHHOBAs PEAKIIUSI.

Haneiite B mpobupky 2 M pacTBopa Oeska npusieiite 1 Ml KOHII. a30THOW KUCIIOTHI
U HarpeiTe cmech. OOpaThTe BHUMaHHE Ha M3MEHEHHE OKPACKU OcCajiKa. Y KaKHUTe
XapaKTEPHBIA MPHU3HAK KCAHTONMPOTEHMHOBOW peakinuu. Ha kakue (yHKIIMOHATLHBIC
TPYIIbBI JAHHASI PEAKIUS SIBJSETCS] KAYeCTBEHHOM ?

[To xoy paGoThI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOIBI.

KonTposbHbIE BOIIPOCHI.
1. Kakwue cBsi3u yuyacTBYIOT B 00pa30BaHUM BTOPUYHOU CTPYKTYpbI Oesika?
2. Kakwue BemiectBa 00pa3yroTcs Ipu THAPOIHN3E OCITKOB?
3. Kakwue cBsI31 y4acTBYIOT B 00pa30BaHUM MEPBUYHOMN CTPYKTYphI Oenka?
4. JlokaxuTe, 9TO OCTKU ABIISIOTCS TOJTUMEPAMHU.
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HPUJIOKEHUSA

lpunoswcenue 1

Oo6o3navenue| lucnepcuas ¢gaza| Jlucnepcuas cpeaa Ha3Banue u npumep
r/r ["azoo00paznas ["azo00paznas HucnepcHas cuctema He oOpazyercs
KT Kunkas ["a3000paznas A»npo30s: TyMaHBbl, 001aka
T/T Trépnas ["a3o000paznas Aspo305 (ITBUTH, TBIMBI), TTOPOIIKH
'K ["a3000paznas Kunkas I"a30BBIC 5MYJIBCUU U [IEHBI
KK Kunkas Kunxas OMysbcuu: HePTh, KpeM, MOJIOKO
T/XK TBépnas Kunkas CycnieH3uu ¥ 30J14: Wi, B3BECh, acTa
I'/T ["azoo00pa3nas Teépnas ITopucteie Tena
n KanunispHele CHCTEMBI: )KUIKOCTD B
XK/T Kunkas Teépnas
MOPUCTHIX TeJIaX, [PYHT, I0YBA
n . TBEpAbIE reTEepPOreHHbIE CUCTEMBbI: CIIJIABbI
T/T Teépnas Teépnas P p ’
OCTOH, KOMITO3UIIMOHHbBIE MAaTEPHAIIBI
IIpunooicenue 2
Taoauna 1 PacnosnaBanue miacrmace
Ilimactmacca Buemnue OTHOIEeHne K HeiictBue
NPU3HAKHA HarpeBaHuIo, pacTBopuTesei
rOPeHMI0
[TonusTunex Msarkuid, [Ipu nHarpeBanuu pasmsirdaercs |B anerone, 6eH3orne,
MPO3payvHbIH, — MOYKHO BBITAHYTh HUTH. ['OpuUT | 1uxiiopaTane HE
31aCTUYHBIN, CUHUM IIJTAMEHEM. pacTBopsieTcs,
YKUPHBIA HA OIIYIIb. CTaHOBUTCS
PBIXJIBIM.
[HomuBuHMIXIOpUA | MSITKUMN. [Tpu |Ilpu nHarpeBanum pasmsryaetcs. |B amerone, OeHzorne
MMOHM>)KEHHOMN loputr HeGonpmIUM TUTAMEHEM, [HE pacTBOpsieTcsa. B
TeMIeparype o0Opa3yst d4epHBIi IIapuk. BHe |AuXiopaTaHe
TBEpAbIM M XpYNKUWA. |IlamMeHu racHer. Ilpu ropenuum |HaOyxaer.
YYBCTBYETCS OCTPBI 3amax.
[Homuctupon Teepapii, xpynkuii, [Ipu HarpeBanuu pasmsryaercs, B aleToHe
MOYTH MPO3PAYHBIA.  |[JIETKO BBHITATUBAETCS B HUTH. Ha0yxaer.
PactBopsiercs B
OeH30/1€e, KCHIIOJIE,
JIUXJIOpITaHE.
[TomumeTtnnmera- | TBepaplid, [Ipn HarpeBanum pasmsargaercs. |B aleToHe
KpwujaT IIPO3PaYHBbIN. l'oput xenThIM ¢ cMHEW KaitMoli |HaOyxaer.
mIaMeHeM, C  xapakTepHbIM |PactBopsiercs B
MOTPECKUBAHUEM, OeHzone, au- H
pacnpocTpaHsis crneunpuueckuil | TeTpaxiopiITaHe.
3arax CJI0KHBIX d(UPOB.
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http://ru.wikipedia.org/wiki/Взвесь
http://ru.wikipedia.org/wiki/Паста
http://ru.wikipedia.org/wiki/Капилляр
http://ru.wikipedia.org/wiki/Грунт
http://ru.wikipedia.org/wiki/Почва
http://ru.wikipedia.org/wiki/Сплав
http://ru.wikipedia.org/wiki/Бетон
http://ru.wikipedia.org/wiki/Композиционный_материал

Tao6auna 2 PacnozHaBaHue BOJIOKOH

BoJjiokno C:kuranue HeiictBue HNO3 JleiicTBHE JleiicTBHE
H2S504 aneTroHa

Xmonok  |['oput ObicTpo ¢ 3amaxom |PactBopsercs, PactBopsiercs He
HAOKEHOMN o0Opa3yst 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
MMOPOIIOK.

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

HOE xokeHo Oymaru. OcrtaroTcs |00pa3ysi OeclBETHBIN |HaOyxaer U |pacTBOpsETCS
CleJIbl. pacTBop pacTBOpsIeTCs

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

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

Kanpon |[lnaButcsa, oOpa3ys Temubiii |PacTBOpsiercs, PactBopsiercs, He
OJytecTsImui mapuk. |00pazys OeclBETHBIN |00pa3ys pacTBOpSIETCS
UyBcTBYeTCS ~ HENPUATHBIN |pacTBOP. OecCIBETHBIN
3anax pacTBop.

Ipunoowcenue 3

ILnoTHOCTDL M NMPOUEHTHOE COACPKAHUEC PACTBOPOB XJI0PpHAA HATPHUHA.

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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