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PEIIEH3USA

Ha METOJIMYECKHE PEKOMEH/IAlUHU 0 BBIMOJHEHUIO TaOOPATOPHBIX paboT Mo
o011e00pa3oBaTeNbHON TUCIUILIMHE «XUMUS» IS CIIEHUATIbHOCTH
TEXHOJOTUYECKOTO MPOQPUIIS
08.02.09 MonTax, HalaJaKa U IKCIUTyaTalus AIeKTPooOOpy10BaHUS
POMBIILICHHBIX U TPAXKIaHCKUX 3[IaHU,
pa3paboransbie npenogasareneM ['BIIOY «tOxHo-Y panbCkuii rocy1apCTBEHHBIMN
TexXHU4YeCcKui kosuiex» Kpupomeeson B.B.

Hactosmue meToauueckre peKOMEHAAlMH COCTABIEHBI B COOTBETCTBHH C
tpedoBanusiMu PI'OC CIIO mo cneunmansHocTH 08.02.09 MoHTax, Hanaaka u
AKCIUTyaTaIUs JIEKTPOOOOPYIOBAaHUS MTPOMBIIIJICHHBIX U TPAXIAHCKUX 3IaHUN U C
ydeToM pabodeil mporpaMMoii 001eo0pa3oBaTeIbHON TUCIUTITHHBI « X UMUSD».

B ocHoBe 0611e00pa3zoBaTeIbHON AUCIUIUIMHBI « XUMUSD» JICKHUT YCTAHOBKA Ha
dbopmupoBaHne y 00y4aeMbIX IEJIOCTHOTO MPEACTABICHUS O MUPE U POJIA XUMHUU B
CO3JJaHUU COBPEMEHHON €CTEeCTBEHHO-HAyYHOM KapTHHBI MHPa; (HOPMHPOBAHUE
HaBBIKOB UCCIIE0BATENILCKON padOThl, pa3BUTHE TO3HABATEILHOTO HHTEPECA.

Hacrosimue meronuueckue pekoMmeHmanuu paccuutanbl Ha 40 yacoB. Ux
cCollepKaHUE  OMpenesieT  METanmpeJIMETHbIe, MPEIMETHbIE W  JIMYHOCTHBIC
pe3ynbTaThl, BKJIIOYAaeT B cels MmepedeHb ITabopaTopHBIX paboT, TpeOoBaHUS K
BBITIOTHEHUIO  OTYETOB M KPUTEPUU  OIICHUBAHHS, COJECpXKaHUE  padoT,
PEKOMEHIyeMYIO JTUTEPaTypy.

[IpencraBieHHbBIN IepeYeHb BKIIOYAET PaOOTHI, MOCBAIIEHHBIE OCHOBAM XUMHH
IUCTIEPCHBIX ~ CHUCTEM, HM3yYEHHUIO OCHOBHBIX KJIAcCOB HEOPTaHMYECKHX U
OpPraHUYECKUX BEIIECTB, BAKHEUIIUX XUMHUYECKHX IPOIECCOB, a TaKkKe H3yYCHHUIO
TPy IPUPOAHBIX U CHHTETHUECKUX MOJTMMEPOB.

[IpencraBienHble 1a0OpaTOPHBIE PAOOTHI SBIISIOTCS OJHOW U3 (GOPM TEKYIIETO
KOHTPOJIS, TIO3BOJISIIOT 3aKPENUTh U MPOBEPUTH OCHOBHBIE MOMEHTHI COJCPIKAHUS
oOyuenusi. Crenyer OTMETUTh NPO(ECCHOHATBHYIO HAIpPaBJIEHHOCTh PadoT,
CBSI3aHHYIO C TEXHUUYECKUM MpoduiieM oOydeHHs.

MeTtonuueckre peKOMEHIAIMH TI0 BBHIMOJHEHUIO JTAOOPATOPHBIX padOT MOTYT
OBITH PEKOMEHIOBAHBI IS U3Y4YEeHHS 00111e00pa30BaTeIbHON TUCITUTIIIMHBI « X UMHUSH)
U1 crienUalibHOCTU TexHojoruueckoro mpoduias 08.02.09 MonTax, Hamaaka u
HKCIUTyaTaIs dJIEKTPOOOOPYIOBAHUS TPOMBIIIIIEHHBIX U TPAXKTAHCKUX 3aHUM.

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

Meroanueckiue PEeKOMEHJIAllMU IO BBIMOJHEHUIO JIA0OpATOPHBIX paboT Mo
0011e00pa3oBaTeNbHON AUCIUIUIMHE «XUMHUS» MpeAHa3HAYEHBI NIl 00y4aronIuxcs
crenrasibHOCTH 08.02.09 MoHTax, HajgagKa U dKCIUTyaTalus 3JeKTPOOOOpyA0BaHUS
OPOMBIIUICHHBIX M TPaXJIaHCKUX  3AaHUM  TEXHOJOTHYECKOro  Mpoduiisd,
yudacTBytoie B peanuzauuu denepanbHoro npoekta «lIpodeccunonanurery.

JlaGopaTopHbIe 3aHATHS SIBISIOTCA BaKHBIM AJIEMEHTOM 00111€00pa3oBaTeIbHOM
TUCITUIUIMHBL. B Tiporiecce BBIMOMHEHUS JTa0OpaTOPHBIX paboT, oOydarommecs
CUCTEMAaTU3UPYIOT U 3aKPEIUISIOT MOJYYEHHbIC TEOPETUUYECKUE 3HAHMS, Pa3BUBAIOT
WHTEJUICKTyallbHbIE W MPOGeCCHOHANbHBIC YMEHHS, (OPMHUPYIOT —DJIEMEHTHI
KOMITETCHIIUHA Oy IyIINX CIEIAaTUCTOB.

PabGoueit mporpammoii  00111€00pa30BaTENbHON  TUCHUIUIMHBL  « XHUMUSD»
npenycMoTpeHo BeinoigHeHue 20 1abopaTopHbIX paboOT, KOTOpHIE HAMpAaBIICHBI Ha
JNOCTUKEHUE CIEAYIOIIUX HeaeH:

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

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

— ¢opMupoBaHre 'y OOydalOIIUXCS YMEHMH  MOJATBEPXKIAaTh  3HAHUS
XUMUYECKUMHU OIBbITAMU, AHAJIM3UPOBATh, IMO3HABATh MHOT000pa3ue MNPUPObI
BEIIIECTB, HAKAIIMBaTh (DaKThl JI1 CpaBHEHUU, 000OIEHH, BEIBOJOB, B TOM UHUCIIC
MIPU U3YYCHHUH IPYTUX JTUCIHUIUINH;

— pa3BuTHE Yy OOydHaromwuxcss ymeHuUW HaOmoaaTh (AKTBl U SBJICHUS U
OOBSICHAITh UX CYIIHOCTh B CBETE€ U3YUEHUS TEOPUHN U 3aKOHOB;

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

— TpUOOpeTeHre OOYYAIOIIMMUCS CICIMATBHBIX YMEHUN U HaBBIKOB PabOTaTh
CaMOCTOSATENIbHO; YMEHHM OCYIIECTBISATh HMHTEPIIPETAIIMI0 UTOTOB J1a0OpaTOpPHOM
paboThI, OLICHUBATh TPUMEHUMOCTH TOJIYYEHHBIX JAHHBIX Ha MPAKTUKE, B KAUECTBE
MCTOYHHMKA HAYYHOTO 3HAHUS.

— OCO3HAHHE OTBETCTBEHHOCTH OOYYarOMIMXCS CTPOTO COOJIIONATh MEPHI
0e30macHoCTH Mpu padboTe B JIabopaToOpuM, pallMOHAIBHO pPacxoJ0BaTh pabouee
BpeMs U XMUMHUYECKHE PEAKTHBbI B XUMHUYECKOM J1abopaTopuu, a TaKxKe YMEHHUU
OKa3aHMs EPBOM TOMOIIIH;

Boinonnenune n1abopaTopHbIX pabdOT AMCHMIUIMHBL «XUMHUS» O00ECIeUHBAET
JTOCTUKEHUE CIEAYIOUIUX Pe3yIbTaTOB 00YUEHHUS:

JUYHOCMHBIX
— JIP 23 T'oTOBHOCTB K Tpyay, OCO3HAHUE LICHHOCTH MAaCcTEPCTBa, TPYAOIIO0HE;
— JIP 24. TOTOBHOCTb K aKTHUBHOW [I€ATEIIbBHOCTH TEXHOJOTMYECKOH U
COIIMAJILHON HAMpPaBJICHHOCTH, CIIOCOOHOCTh WHMUIIMUPOBATH, MJIAHUPOBATH U
CaMOCTOSITEJIHO BBITIOIHATH TAKYIO JEATEIbHOCTH;



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

JIP 26 roTOBHOCTb M CHOCOOHOCTh K OOPa30BaHMIO U CaMOOOpPa30BAHUIO Ha
MPOTSKECHUN BCEU JKU3HU,

MemanpeomenHuIX:
VHUBEPCANILHBIX YUeOHbIX NOZHABAMENbHBIX 0CUCEULL:

MPII 02 ycranaBmuBaTh CYLIECTBEHHBIM NPU3HAK WM OCHOBAHUA JUIS
CpaBHEHMS, KilacCu(pUKaIuu U 0000IIeHNS;

MPII 03 onpenensiTe ueau AeaTeIbHOCTH, 3a1aBaTh IapaMeTPhbl U KPUTEPUU UX
JIOCTUKEHUS,

MPII 05 BHOCHTH KOPPEKTHBBI B JEITEIBHOCTH, OLICHUBATH COOTBETCTBUE
PE3YyJAbTATOB 1IEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IESITEIHHOCTH;

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

MPII 17 ymeTp TNEpEeHOCUTh 3HAHHS B TO3HABATEIBHYID M MPAKTUYECKYIO
00J1aCTH KU3HEACATCIILHOCTH;

MPII 19 BwiABUTaTH HOBBIE WJAECH, NpeIaraTb OPUTHMHAIBHBIE IMOJIXOAbI H
pelIeHus;

VHUBEPCAILHBIX KOMMYHUKAMUBHBIX OellCMBULL.
— MPK 03 Brnagers pa3IuuHBIMU CIIOCOOAMHU OOIICHUS U B3aUMOJICHCTBUS;
— MPK 06 mnoHMMaTh M HCHOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOU W

WHJIUBUAYAJIbHOU PabOTHI;

VHUBEPCATILHBIX Pe2YISIMUBHBIX OetiCIBULL.
— MPP 01 camoCTOsATENbHO OCYIIECTBIATh MO3HABATEIBHYIO JESITEIBHOCTD,

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

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

OTBCTCTBCHHOCTH 34 PCIICHUE,

npeomMemHulx:
— IIP6 01 chopmupoBaHHOCTH MPEACTABICHUN: O XUMUYECKON COCTaBISIONMIEH

€CTECTBCHHOHAYYHOM KapTHUHBI MHUpPA, POJM XUMHUW B TMO3HAHWMU SIBJIICHUU
npuposibl, B (OPMUPOBAHUM MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTHICCKUX
3a71a9 U IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0OPOBBIO H
IIPUPOJTHOM CpeliE;

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

OCHOBOIIOJIAral0IIMe MOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas
o0o0JIouKa aTOMa, HMOH, MOJEKYJa, BaJEHTHOCTb, AIEKTPOOTPHULATEIBHOCTD,
CTEIIEHb OKHUCJIEHUS, XUMUYECKAsl CBA3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
o0beM, yriaepoAHblid ckener, GyHKUMOHANbHAS TpyMNa, paauKkail, U30Mepus,
TOMOJIOTUYECKUN P, YIVIEBOAOPOABI, KHUCIOPOACOAEPKALIUE COCAUHEHUS,
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OMOJIOTUYECKH aKTHBHBIC BeliecTBa (yriaeBOABI, KHPHI, OEIKH), MOHOMED,
NOJIUMEP, CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COCIMHEHUS,
KPUCTAJNIMYECKAsl pelIeTKa, TUIbl XUMHUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIC, PK30-U IHJOTEPMUUYECKHE, PEAKIIMM MOHHOTO OOMEHa),
pacTBOp, JJIEKTPOJUTHYECKAs IHUCCOLUMALMSA, OKUCIUTENIb, BOCCTAHOBUTEID,
CKOPOCTbh XMMHYECKOW peakliui, XUMHUYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOT0 CTpoeHHUsi opraHudeckux BemiectB A.M. bytieposa,
TEOpPUSl DJIEKTPOJUTUYECKOW JUCCOLMALMK, nepuoanueckui 3axkoH J[.H.
MenpeneeBa, 3aKOH COXpPAaHEHUsI MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHMA
SI3BIK XUMUH, (AKTOJOTHICCKHAE CBEICHHSI O CBOWCTBAaX, COCTaBE, MOIYICHHUH
1 0€301aCHOM HCIIOIh30BAHUN BAKHEUIIINX HEOPTAHWYECKUX U OPTaHUYECKHIX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;

[IP6 04 cdopmMupoBaHHOCTH YMEHHH WCIOJB30BaTh HAWMMEHOBAHUS
XUMHAYECKUX COCIMHEHUN MEXIYHAPOJHOTO COI03a TEOPETUYECKON U
NPUKIAJHOM XUMHH M TPUBHAIbHBIE HA3BaHUS BaXHEUIIHUX BEUIECTB,
COCTaBJISITh (DOPMYJIBI HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB, YPABHEHUS
XUMUYECKUX PEAKIUH, OOBACHITH MX CMBICH; TOJTBEPKAATh XapaKTEpPHBIC
XUMHYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU H
3alUCAMH YPABHEHUN XUMHUYECKUX PEaKIIHil;

[IP6 05 cdopMHUPOBAHHOCT, YMEHUH YyCTAaHABIMBATH MPUHAIJIECKHOCTh
M3YYCHHBIX HEOPTaHUYECKUX W OPTaHUMYECKUX BEIIECTB K OMPEACIICHHBIM
KJIaccaM U TpYyIaM COCANMHEHUM, XapaKTepru30BaTh UX COCTAB U BaKHEUIIIME
CBOWMCTBA; OMpEACNATh BHJbl XMMHYECKHUX CBS3€M (KOBaJICHTHAsl, MOHHAs,
MeTaJlJInYecKasi, BOJOPOJHAs), THUIbl KPUCTAUIMYECKUX PEIICTOK BEIIECTB;
KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIINH;

[IP6 06 BrmageHHEe OCHOBHBIMH METOJAaMU HAYYHOI'O TO3HAHUS BEUIECTB U
XUMUYECKUX  sSBJICHMA  (HAONMIoJeHWe,  W3MEpeHue,  DKCIEPUMEHT,
MOJEIUPOBAHUE;

[TP6 07 chopMHUpOBAaHHOCTH, YMEHUM MPOBOJIUTH PACUETHI MO XUMHUYECKUM
dbopMynaMm ¥ ypaBHEHUSIM XHUMHUYECKHX pEaKIUid C HUCIOJIb30BAHUEM
(Gu3MUEeCKUX BEJIMYUH, XapaKTePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaJbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; MCIOJIb30BATh CUCTEMHbIC XUMHWYECKHE 3HAHUS Il MPUHSITHUSA
pelIeHNu B KOHKPETHBIX KU3HEHHBIX CUTYalIMSIX, CBI3aHHBIX C BEIIECTBAMU U
UX TPUMEHECHUEM

[1P6 08 cdhopmMUpOBaHHOCTH YMEHUH IJIAHUPOBATH U BBHIMOIHATh XUMUYECKUMA
AKCIEPUMEHT (TIpeBpallleHus] OpPraHWYECKUX BEIIECTB TMPU HarpeBaHUH,
MOJIy4YeHHUE STUJICHA M W3YYEHHUE €r0 CBOMCTB, KAaUECTBEHHBIC PEaKIMU Ha
anpACTUABI, KpaxMmaj, YKCYCHYK KHCIOTYy; JeHaTypauus O€JIKOB mMpH
HarpeBaHWM, I[BETHbIE peakiuu OEJIKOB, MPOBOJUTh PEAKIMH HOHHOTO
oOMeHa, OMpeaeNaTh Cpeay BOJHBIX PACTBOPOB, KaUYECTBEHHBIC PEAKIUU Ha
cynb(dar-, kapOOHAT- W XJIOPUA-aHUOHBI, HAa KATHOH aMMOHHUS, peIIaTh
AKCIEPUMEHTaNIbHbIe 3a7auu 1no temaM "Mertawiel' u "Hemeramns") B
COOTBETCTBUHM C TIPABWJIAMH TEXHHKH OE30MaCHOCTH TpU OOpaIlleHUU ¢
BEIIECTBAMU U J1AOOpPATOPHBIM OOOpPYAOBAaHHEM; TPEICTABIATH PE3YIbTAThI
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XUMHUYECKOTO IKCIEPUMEHTa B (hOpME 3alucy ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyITHPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIBTATOB.
anemenmoe OK u IIK:

— OK 01 Bei6bupats criocoObl pelieHus 3a1a4 npo(eccuoHanbHOM 1eITeTbHOCTH
IPUMEHHUTENHHO K PA3IMYHBIM KOHTEKCTaM;

— OK 02 Hcnosp30BaTh COBpEMEHHBIE CPEACTBA MOUCKA, AHAIIA3A U
WHTepHIpeTanuu nHGopMaIuu, 1 HTHGOPMAITMOHHBIC TEXHOJIOTHH,
HE0OXO0IUMBIE I BBHIIOTHEHHS 33124 PO eCCHOHATBHON ACSITENbHOCTH;

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

— TIK 1.1 Opranu3oBbIBaTh U OCYIIECTBISATEH IKCIUTYaTAIHIO JIEKTPOYCTAHOBOK
MIPOMBITIUICHHBIX W TPAKIAHCKUX 3TaHHH.

Onucanne Kaxmaoi nabopaTopHOW pabOTHI COAECPKUT HOMEp, HA3BaHHE, LIETb
paboThl, TepeuYeHb peakTUBOB M 000pyAoBaHUA, (QopMHpyeMble B Mpolecce
BBITIOJTHEHUs paOOTHl 3HAHUS U YMEHUS, OMUCAHKUE alNrOpUTMa BBITIOTHEHUS pabOTHI,
BBIBOJ U KOHTPOJBHBIC BOIMPOCH (C IICJBIO BBISBUTH M YCTPAHUTHh HEIOUYETHI B
OCBOCHHMM Marepuaina). OT4eT o npoJernaHHOW padoTe BBINOJIHAETCS B TETPAASIX IS
1abopaTOpHBIX paboT, KpaTKOe onKrcaHue paboThl 0OPMIIIETCS B BUE TAOIUIIBIL:

Anroputm BBITIOJIHCHHUSI u VYpaBHEHUSs peakivii U BHIBOJIbI
HaOJIIOICHUS

Kpurepuu onenuBanus:

— OrneHka «OTIUYHO» BBICTABISIETCS OOydwaromiemycs 3a paloTy, BBINOJTHEHHYIO
0e30mKn004YHO, B TMOJHOM OO0BEME C YYETOM palUOHAIBHOCTA BBIOPAHHBIX
pELICHUN;

— OuneHka «XopoIIo» BBICTaBIISETCS OOyyaroniemMycsi 3a padoTy, BBHIIOJHEHHYIO B
[OJTHOM 00bEME C HEeJI0UeTaMu;

— OuneHka «yJOBJIETBOPUTENIBHO» BBICTABIsSIETCS OOydaroleMycst 3a padorty,
BBIMIOJTHEHHYIO B HE MOJHOM o0beme (He mMeHee 50% mpaBUIIbHO BBITOJHEHHBIX
3aJaHui OT 001Iero oobeMa padoThl);

— OleHKa «HEYAOBJIETBOPUTEIBHO» BBICTABISIETCS OOydawleMmycs 3a padorty,
BBHITIOJIHEHHYIO B HE TMOJHOM oObeMe (Menee 50% mpaBWIIBHO BBIMOIHEHHBIX
3a/laHuii OT 001IeTo 00beMa paboThI).

2. NIEPEYEHbB JABOPATOPHBIX PABOT

Kou-
Ne .
HaumenoBanue 1a00paTopHoii padoThI BO
padoThI
4acoB
1. CrniocoObl pa3ziesieHns FeTePOreHHbIX CUCTEM 2
2. [TpuroToBiIeHNE NUCTIEPCHBIX CUCTEM U UCCIIETOBAHHUE 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-
paGoTHI HaumeHnoBaHue j1abopaTopHOi padoThI BO
JacoB

6. ['uaponus comeit. 2

7. Pemenune skcriepuMeHTaIbHBIX 33/1a4 HA UACHTH(PUKAIIATO 5
HEOPTaHUYECKUX COCTUHEHUN

8. HccaenoBaHne  OKHCIHTEIHLHO-BOCCTAHOBUTEIBHEIX  CBOMCTB 5
METAJIJIOB, HEMETAJUIOB 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 U pacrio3HaBaHUE ra30B 2

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

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

15. [IpoBenenue peakiuii o 0OHAPYKEHUIO YIepo/ia U BOJIOPO/ia B 9
OpraHUYeCKUX BEIIeCTBaX

16. Pacrmio3naBanmne miacTMacc ¥ BOJOKOH 2

17. HccnenoBanue CBOMCTB CIUPTOB U aJIbJACTHIOB 2

18. UccnenoBanue CBONCTB KAPOOHOBBIX KUCJIOT U UX COJIEH 2

19. | MccnenoBanue CBOMCTB TUIIOKO3BI, CaXapo3bl, Kpaxmaia 2

20. HccnenoBaHue CBOMCTB OEIKOB 2

JIABOPATOPHAS PABOTA Ne 1

Ha3Banue padorbi: CriocoObI pa3ienieHus TeTePOTCHHBIX CUCTEM.

Heab padoTsbl

1. O3HaKOMUTBCS C 00PaA3IOM CMECHU (COJIb C TIECKOM).

2. IlpousBecTH pasfeieHne CMECH, UCTIOIb3Ys Pa3IMYHbIC CIIOCOOBI (OTCTanBaHUE,

(GunbTpOBaHKE, BEITAPUBAHUE).

Peaktusbl: [loBapeHHas cosb, ECOK, BOAQ, IPEBECHBIE OMUIIKU, KPACUTENb.

OOopynoBanue: XHMHUYECKUMW CTaKaH, CTEKJISHHAs MaJlouka, (QUIBTPOBAJIbHAS
Oymara (OymaxHbli (PUIIBTpP), BOPOHKA, IITATUB, (apdhopoBas yalika, MarHur.

Pe3yabrarsl:

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

npeomemnute: 11P6 01, TTP6 04, ITP6 07, T1P6 08;

3HAHMA . CTTIOCOOBI pa3/IeNICHUs CMECEH;

YMEHHUS: BBITTOJHSITH JJA0OPATOPHBIN AKCIIEPUMEHT TI0 Pa3/ICTICHUIO CMECH.

Xoxa pa6oTsi:

Omnbit 1. PacTBOpeHMe 3arpsi3HeHHOM conu. OTCTauBaHUE.

Paccmotpute cmech comu ¢ meckoM. [lompoOyiiTe oTaenuth cojib OT mnecka. B
CTakaH €O cMecblo Hajelte npuMepHo 20 ma Boabel. CoaepKUMOE CTakaHa
MEPEMEIIMBANTE CTEKIAHHOW MMAaJOYKOM JO0 pacTBOpeHHs conu. [laiTe pacTBopy
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orcrositcs. OOpatuTe BHUMaHHE Ha OCENAaHUE YAaCTUYEK TMEeCKa U YMEHbBIICHUE
MYTHOCTH PacTBOpa.

OmnbIT 2. PUIBTPOBAHUE.

byMaxxublii GUIBTp MOMECTUTE B BOPOHKY UM CMOYMTE BOJOW, paclpaBbTe €ro,
YTOOBl OH IUIOTHO MPHUMBIKAJI K CTEHKaM BOPOHKU. BOpOHKY BCTaBUTH B KOJBIIO
mratuBa. KoHen €€ NOJKEH KacaTbCid BHYTPEHHEH CTEHKH CTakaHa, B KOTOPOM
coOupaetcsi oTGUILTPOBAHHBIA pacTBOp. MyTHBIN pacTBOp HajielTe Ha (PUIBTP 1O
CTEKJISIHHOM masiouke. B ctakan creder mpo3padyHblii GuibTpar.

Onpit 3. JIeiicTBIE MATHATOM.

Ha smcrok Oymarm HachllbTE HEMHOTO  MOPOIIKOOOpa3HOW  cepbl U
nopoiikooOpazHoro kene3a. I[lepememaiite BemecTBa ImmareneM. YTo Bbl
HaOJIroAaeTe Mpu ACHCTBUM MarHuTa Ha MOJTYYEHHYIO CMECh?

[TogymaiitTe, Kak MOKHO Pa3JeHUTh 3Ty CMECH, €CIIM OTCYTCTBYET MarHuT.

Omnpit 4. OTCTanBaHUE.

[TomecTuTe cMECh IECKa U APEBECHBIX ONUJIOK B BOAY, Pa3MEIIAlTe CTEKISHHON
Najgoukou. J[ns paszneneHus MOIMYYMBIIEHCS CMECH IOAOKIUTE HEKOTOPOE BpEMS,
noka 0osee TsKENbIE YaCTULBI HE OCSYT Ha JHO, a MEHEe TSHKENbIE He coOepyTcs Ha
ITOBEPXHOCTHU BOJBI. AKKYpaTHO CHUMUTE C MIOBEPXHOCTH BOJIBI BCIUIBIBLIIME OIMIIKH,
a OCTaBIILLYIOCS BOJlY CIICHTE.

[To xoty pabOTHI 3aM0IHUTE TAOJUIY U CAETANTE BHIBOBI.

KonTposibHbIE BONIPOCHI.

JlaliTe onpeneseHusi TOMO- U T€TEPOT€HHBIM CUCTEMaM
[lepeuncnuTe METOIBI pa3eeHHs T€TEPOreHHbIX CMECe
HaszoBure npuMepsl TOMOTEHHBIX CMECEN
[IpuBeauTe npuMepbl FreTEPOreHHBIX CMECEr
[Ipennoxure cnocoObl pasiesieHus cMecu a) OeH3MHA U BOJIbI, 0) MOBapEHHOM
COJIM Y BOJIBI

bW E

JIABOPATOPHASA PABOTA Ne 2

Ha3zBanue padortbi: [IpurotoBneHue MHUCTIEPCHBIX CUCTEM M HUCCIEAOBAHHE HX
CBOWICTB

eab padoThI:

1. TIpuroToBUTH CyCreH3MI0 KapOOHaTa KaJbIUsl B BOJE, U3YUHUTH €€ YCTOWYMBOCTh

1 (a30BbIi COCTAB.

2. O3HaKOMHUTKCS ¢ 00pas3mamMH JAUCTIEPCHBIX CHCTEM (TICHBI, IMYIbCHH, TBEPIbIC
reTepOreHHbIE CUCTEMBI), ONPEAEITUTh UX (DA30BBIA COCTAB.

PeaktuBbl: KapOoHar kanblusi, BOJa, MbLIO, MOJOKO, xjopun sxenesa (II1),
CILJIaBBHI.

Oo6opynoBanue: lItatuB, mpoOUpPKHU, AepKaTelib.

Pesyabrarsl:

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

npeomemnuie: 11P6 01, TTPG 04, ITP6 07, I1P6 08;

3HAHMSA: TTPUMEPHI JUCTIEPCHBIX CHCTEM,

YMEHHUS: ONPEETSATh JUCTIEPCHYIO a3y v TUCTIEPCUOHHYIO CPETy .
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Xon padoThI:

Omnpit 1. [Tosydyenue cycneH3uu kapOoHaTa Kajablus B BOJIE.

B dapdopoBoii cTyrnke THIaTeNbHO pa30TPUTE KYCOUYEK Melia 10 TOHKOTO MOPOIIKa.
Brecute B nmpoOHpKy HEMHOT'O M3MEJIBUEHHOTO MOPOIIKa, NpuiieiTe 4-5 MJI BOJIBI U
HECKOJIBKO pa3 DHEPruvyHO BCTPSAXHUTE MpoOHpky. OTMETbTe paBHOMEPHOE
pacmpenesieHue MopoIlIka Meja Mo Bcemy oobemy cpenbl. [locTaBbTe mpoOUpKY B
MITAaTUB M HAONIOJATe dYepe3 HECKOJbKO MHUHYT pacCiIOCHHE MOJyYeHHOU
CYCIIEH3UHU.

Kakue cuctembl Ha3bIBalOT cycneH3usiMu? YUTo SBISETCS B JAHHOW CYCHEH3UHU
aucrepcHoi (ha3oi, TucrepcHoi cpeaon?

OmnbIT 2. O3HaKOMIIEHUE ¢ 00pa3aMU JIUCIIEPCHBIX CUCTEM.

O3HakoMbTECH C 00pa3aMU TUCTIEPCHBIX CUCTEM: 1IpOOUpKa — MEeHbI (BCIICHEHHBIH
MBUIbHBII PACcTBOp), 2 MPOOHPKA — 3MYJIBCUU (MOJIOKO), METAINIMYECKas NIacTUHA —
TBEp/IbI€ T€TEPOreHHBIE CUCTEMBI (CIUIAB).

[lonw3ysicb npunoocenuem 1, ONpenenuTe B AAHHBIX JUCIEPCHBIX CUCTEMAX
arperaTHO€ COCTOSIHUE TUCTIEPCHOM (a3bl U TUCTIEPCHOM CPEIbI.

[To xoxy paboThI 3aMIOJIHUTE TAOJIUILY U CAETIATE BHIBOIBI.

OmnbiT 3 [TosiyueHue 30715 U €r0 KaYeCTBEHHAs XapaKTePUCTHKA.

[Tonmyuyute ruapo3ons. i atoro B unctyto koil0y k 50 M1 BoAbI, HArpeTou 10
kuneHus: no6aBbre 1 Mi HaceimeHHOTo pactBopa FeCls. ITlocmemnuit pactBop
MPUIMBANTE MO KAIUIsIM U TP MHTEHCUBHOM TIEPEMEITMBAHUU COAEPKUMOTO KOJIOHI.
[lepememBanue NTPUBOAUT K YBEIWYEHUIO YHUCIA LEHTPOB KPUCTAIIU3AINHY,
Oylarogapsi 4emy MOJIy4aroTCsl YaCTHUIbl MalibIX pasmepoB. [Ipu3HakaMu MOTy4YEHUS
30J11 SBJIAIOTCSL M3MEHEHHE IIBE€Ta pPACTBOpA, IOJHOE HMCYE3HOBEHHE OKPACKH
HCXOJHBIX BEIIECTB, OMAJICCIICHIIMS WJIK HEOOIbIIIOE TOMYTHEHHE.

Hccnenyiite momy4eHHBIH 30J1b IPU Pa3HbIX CIIOCO0aX PACCMOTPEHHUS:

- B IPOXO/JIAIIEM CBETE, T. €. B HAMPABICHUN HA UCTOYHUK CBETA, HAIIPUMEP HA OKHO;
- B paccesHHOM CBeTe, T. €. NMpu OOKOBOM OCBEIICHUU, MEPIEHIUKYISIPHOM
HarpaBJIeHUIO paccMoTpeHus 30is. OTmeTbTe, HAOMIOMAIOTCS JIM  SIBJICHUSA
OMAJICCLICHIIUU, SIBJISICTCS JU 30Jb MPO3PAvYHbIM, CIA0OMYTHBIM WM MYTHBIM,
MMEIOTCS JIM B3BCIICHHBIE YaCTHIBI B O0BEME 30Ji1 WJIM TPOU30IUIa UX
ceUMEHTAIMsl. YKaXHUTe IIBET 305, OOpaTuTe BHUMAaHWE HAa WHTEHCUBHOCTH
OKpacK{ U U3MEHEHHS B I[BETE MIPHU PA3HBIX CIIOCOO0AX PACCMOTPEHUS.

KonTposbHBIE BOIIPOCHI.

1. llpuBeaute Tpu TpuUMEpa AUCHEPCHBIX CHUCTeM (HE PACCMOTPEHHBIX B
nabopaTtopHoit paboTe) ¢ yKa3aHUEM arperarHoro COCTOSIHUS AUCTIEpCHOU a3kl 1
JIACTIEPCHOM CPEJIbI.

[Touemy 30116 MOKHO Ha3BaTh JUCTIEPCHON CUCTEMOM?

Yem 30516 OTIMYAETCS OT Tensi?

Kakumu meTomamMu noaydaroT AUCIEPCHBIE CUCTEMBI?

B own

JIABOPATOPHAS PABOTA Ne 3
HaszBanue patdorsi: [IpurorosieHue pacTBopa 3alaHHOM KOHLIEHTPALUH.
eab padoTsl
1. Hay4uThCsi COCTaBISATH PACTBOPHI JIFOOOH KOHIIEHTPAIIUY;
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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.

Pe3yabTarnbi:

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

npeomemnwie’ 11P6 01, ITP6 04, TTP6 07, TTP6 08;

3HAHMA: CITIOCOOBI BBIPAKEHUS COCTaBa pacTBOPA,

YMEHHUSI: pEIIaTh pPACUYETHBIC 33Ja4¥M Ha OMNPEACICHUE MACCOBOM  JOJIH
PacTBOPEHHOTO BEILIECTBA.

Xox padoThI:

OIIBIT 1: IlpurotoBiieHME pacTBOpa caxapa MO HMCXOJHBIM Macce BEIIeCTBa U
00BEMY PacCTBOPUTEIIS.

OTMepbTe MEpPHBIM HWJIMHAPOM 50 MJI TUCTHILUIMPOBAHHOW BOJABI M BIIEUTE €€ B
KOHHUYECKYIO KOJIOOUKY EMKOCThIO 100 MiL.

YaitHyro JI0Ky caxapHOTo Iecka (WIM JiBa 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 4yacTu. BHayane paccuuTaTe MacCOBYIO JOJIIO
caxapa B pactBope. HeoOxoaumbIil 1aHHBIE ¥ Bac €CTh: Macca caxapa, 00bEM BOJIbI,
IJIOTHOCTh BOJABI IPUMUTE paBHOU 1 r/miL.

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

If‘n(p-pa) = m(cax.) + m(BO}:[LI)

m(BOI[BI):V(BOZ[BI) . p(Boz[LI)

Bpl Tak ke CMOXKETe paccumTaTh, CKOJBKO MOJIEKYJ caxapa COACPKUTCS B
MOJYYEHHOM PACTBOPE, UCTIOJIb3YSI U3BECTHBIA BAM COOTHOILICHUS:

N(Mon. cax.) = NA. r](cax.)

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

[Tockombky caxap cocTouT Ha 99,9% u3 caxapo3ssl, umerommii hpopmyny Ci1oHy,011
TO BBI JIETKO PACCYMTAETE MOJISIPHYIO MAaCcCy caxapa M 3aTeM HalJIETe YUCIO0 MOJICKYII
caxapa B MOJIJy4eHHOM BaMH PacTBOPE.

OIIBIT 2: IIpuroToBi€HHE pAaCTBOPA COJU 3aJaHHOM KOHIICHTPAIIHH.

[TpurotoBsTe 15%-HBIi1 pacTBOP MOBAPEHHOU COJIN.

Jlns oTOrO0 CcHavajga BHIOCPHUTE MPOM3BOJIBHO MAacCy pacTBOpa, pacCUMTalTe Maccy
BEIIECTBA, 3HAs MAaCCOBYKO JIOJIKO, 3aTE€M BBICUMTAWTE MacCy PAacTBOPUTENA U
TOTOBBTE PacTBOP.

[To X0ty pa®oThI 3aMOJHUTE TAOIUILY U CACTANTE BHIBOIBI.

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

JIABOPATOPHAS PABOTA Ne 4
Ha3Banue npakTuyeckoii padorsl: [IpoBeaeHue peakiuii HOHHOTO OOMEHa.
Iesu padoTbl
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1. OnpenenuTs ycioBUs NPOTEKaHUS peaKIMii HOHHOTO OOMEHa J10 KOHLA.

2. BBINOMHUTH peakuu HOHHOTO OOMEHa.

3. Hamucarb MonexynsipHble 1 HOHHbIE YPABHEHHUSI BHIMIOJTHEHHBIX PEAKIUH.

PeaktuBbl: pactBopbl: xjopun keineza (III), kapbonar Harpus, cyibdar Mmeu,
XJIopua 0apusi, cepHast KUCIO0Ta, TUIPOKCHI HATpusl, heHOoNI(DTaTIenHOBBIN.

Oo6opynoBanue: [llTarus, npoObupku, nepxxareib.

Pe3yabTarni:

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

npeomemnwie’ 11P6 01, ITP6 04, ITP6 07, TTP6 08;

3HAHMUSI: OCHOBHBIC TOJIOKEHUSI TEOPUM DIECKTPOJIUTUUYECKON JHUCCOLMALINY;
YCJIOBUS MPOTEKAHUS PEaKIIii MIOHHOTO OOMEHa JI0 KOHIIA;

YMEHHSI: COCTAaBJIATh YPAaBHEHUs PEAKIMd MOHHOTO OOMEHa B MOJICKYJSAPHOW U
HOHHOU dopme.

Xoxa pab6oThi:

Omnpit 1. Peakiuu, npoTekaromiye ¢ 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 (III) mobaBuths mo kamasm 1-2 mu pactBopa
rugpokcuaa Hatpus. Kak usmensiercs et pactBopa? IIponabitomaiite BbIajcHue
Oyporo XJonbeBUIHOTO OCAJIKA.

K 1-2 mn pactBopa cynsdpara menu (II) mobGaButh mo kamism 1-2 mia pactBopa
ruapokcuaa Hatpusa. Kak usmensiercst nset pactBopa? IIponabimonaiite BbllajieHHe
CHUHEr0 aMOp(HOTO OCajKa.

HanumuTe ypaBHEHHsI BBIIOJIHEHHBIX PEAKUUi B MOJEKYJISIPHONW U MOHHOU (hopme.

OnpiT 2. Peakiyy, NpOTEKAIONIME C BbIICJIEHUEM ra3000pa3HOro BEIIECTBA.

K 1-2 mn pactBopa kapOoHata HaTpusi A00aBUTH IO KarjisiM 1-2 M pacTtBopa
cepHo kucioTel. Habmomgaetcs nu OypHoe BbiaeneHue raza? M3meHsieTcss au 1BeT
pactBopa? Hamwmunte ypaBHEHUE AAHHOM peakUMU B MOJEKYISIPHOM W HMOHHOU
dhopme.

Omnpit 3. Peakimu, NpoTeKaromiye ¢ 00pa30BaHUEM BOIbI.

K 1-2 mi pacTBOpa rujpokcuaa HaTpusi 100aBUTH 1-2 Karuim MHIUKATOpA, 3aTeM
n00aBUTh 3-4 KaIjiu pacTBOpa CEpHOM KUCTOTHL. Kak n3MeHsieTcsi okpacka pacTBOpa
nocjae Ja00aBlieHMs WHAMKATOpa; Tocie Jo0aBieHus Kuciaotel? Hanwummre
ypaBHEHUE JAHHOW peaklMM B MOJIEKYJISIPHOM U MOHHOM (hopme.

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

KoHTpoJibHBIE BONIPOCHI.
Ocy1iecTBUTE IENOYKY MPEBPAIICHUN:
1 Bapuantr MQgSO,— Mg(OH), —» MgCl,
2 Bapuant CaCOjz; — CaCl, — AgCl
3 Bapuant NaOH — Na,SO, — BaSO,
4 sapuantr CuSO,; — Cu(OH), — Cu(Cl,

JJABOPATOPHAS PABOTA Ne5
HazBanme pab6orbi: VccienoBanue CBOMCTB KUCJIOT, OCHOBAHMM, COJIEH.
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Hean padoTsi
1. TIpoBecTu ONBITHI, MOATBEPKAAIOIINE CBOMCTBA KUCIIOT, COJIEM U OCHOBaHUM.
2. Hamucarb MOJIEKyJISIpHBIE U MIOHHBIC YPABHEHMSI BBITIOJIHCHHBIX PEAKITUH.

PeaktuBbl: CepHas KHUCIIOTa, COJIsIHAs KHUCJIOTa, TUJPOKCHUJI HATpus, BOjA,
kapOoHat HaTpus, cyibdar meau (II), xmopua Oapus, XJI0pua HATPHUS, UHIUKATOPHI,
»KeJle3Has TIaCTUHKA, OKCUJ MEJIH.

Oo6opynoBanue: IlltatuB, npoOupkKH, Jep)KaTellb, TOpEiKa, CyXoe Toprodee,
CIIMYKH, CTEKJISHHAS MMajoJKa.

Pesyabrarsl:

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

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

3HAHMA: CBOMCTBA KHUCJIOT, OCHOBAaHUM, COJICH,

YMEHHSI: BBINOJHITh XWMHYECKUW OHKCIEPUMEHT IO PACMIO3HABAHUIO KHCIOT,
OCHOBaHMH, COJICH.

Xox padoThI:

OnpIT 1. DKCIEPUMEHTAILHOE OIIPEICIICHNE BBIIAHHOIO BEIIIECTRA.

1 BapuanT B Tpex mpoOHYMEpOBaHHBIX MPOOMPKAX HAXOAUTCS CEpHAsl KHUCIIOTA,
BOJIa U KapOoHaT HaTpus. [Ipu momoIm MHAMKATOpa METHUIOPAHXKEBOTO M PEaKTHUBA
OTIpENICNIUTE, B KaKOW M3 MPOOMPOK HAXOJMUTCS KHCJIOTa, B KAaKOW COJIb U B KaKOM
Bojia. OObscHuTe HabOmomaembie AGh(EKTH NMpU HMX pacrno3HaBaHWW. Hamwmmmre
ypaBHEHHMSI peaklnii OOMEeHa B MOJICKYJIIPHOM M HOHHOM BHUJIC

2 BapuaHT B Tpex IpoOHYMEpOBaHHBIX MPOOMPKAX HAXOAUTCS XJIOpUJ Oapus,
a30THas kuciaora W Boda. I[Ipm momomm wuHAMKATOpa (HEHOIDTAICHHOBOTO H
peaKkTHBa ONpPEACIIUTE, B KAaKOW M3 MPOOUPOK HAXOAUTCS KUCIOTa, B KAKOW COJIb U B
kakoi Boma. OOwsacHuTe HaOmomaemble HS(PQPEeKTsl MpU HX PaclO3HABAHUMU.
Hanummre ypaBHeHUs peakiuii 0OMeHa B MOJIEKYJISIPHOM U HIOHHOM BUJIE

OnpIT 2. OCcyIIECTBICHUE LICTOYKH IPEBPAIICHUIMN:

F€C12

1 Bapuant Fe — FeSO,— Fe(OH), <
FeO
Hanuimumre ypaBHeHUs1 peakiuii oOMeHa B MOJIEKYJSIPHOM UM MOHHOM Buze. s
pEeaKIMK 3aMEIeHUS] COCTABUTH 3JIEKTPOHHBIN OanaHc.
2 Bapuantr CuO — CuSO4 — Cu(OH), — CuCl, — Cu.
Hanummre ypaBHeHMs peakiiuii 0OMeHa B MOJIEKYJISIPHOM U HOHHOM BH/JIE.
[To xomy paboOThI 3aMOTHUTE TAOIUILY U CHIEJIANTE BHIBOIBI.

KoHTpo/bHbIE BONIPOCHI.

1. Vkaxure okpacky JJakMyca B KUCJIOW, HIEJIOYHOM, HEUTPAIBHOM Cpelie.

2. IlpuBenuTe mpuMep MeTasia, KOTOPBIM HE BBHITECHSAET BOJOPOA U3 pa30aBICHHON
COJITHOM KHCIIOThI? A Kakoil BbITeCHAET? (OTBET MNOATBEPAUTE YpaBHEHHEM
peaKkuuu.

3. B pesynbrare B3auMONEHCTBUS KaKWX COEIMHEHUN MOXKHO MOJYYUTH COJIb?
[IpuBenute 3 ypaBHEHHS peaKIIHil.

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

esu padoTbI

1. UcneiTarh 1ecTBHE PaCTBOPOB COJICH HA MHIUKATOP.

2. Hanucarpk ypaBHEHHS peakIMil THAPOIN3a B MOJIEKYJIIPHOM U HIOHHOM BHJIC.

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

Oob6opynoBanue: XUMUUECKUIM CTaKaH, CTEKJISTHHAS TTAJIOYKA.

Pesyabrarsl:

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

npeomemmnwie’ [1P6 02, TTP6 04, TTP6 05, ITP6 07, T1P6 08;

3HAHMS: 3aBUCHUMOCTh XapakTepa Cpeabl OT MNPUCYTCTBUS HOHOB BOJOpPOAA U
TUAPOKCU-AHUOHOB;

YMEHHUSI: COCTABJISITh YPAaBHEHUS THUAPOJM3A COJCd B MOJICKYJISIPHOW M HWOHHOU
dbopmMme; ompenensaTh XapakTep CpeAabl B BOJHBIX pPacTBOpaX HEOPTraHUYECKUX
COCIUHCHUU.

Xoxa paboThi:

OnpiT 1. McnpITaHue pacTBOPOB COJICH MHAUKATOPOM.

HcnbiTaiiTe 1eMCTBUE PACTBOPOB PA3JIMYHBIX COJIEM HA JIAKMYC, HAHECS CTEKJITHHON
MAJIOYKOM KaIlIl0 pacTBOpa KaXKIOW COJIM HAa KPACHYI0 U CHHIOIO JIAKMYCOBBIC
OyMaKKH. 3aloJIHUTE TaOJIHILY.

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

HeﬁTpaHBHafI KHucCJas mcjio4Has

Hanumumre ypaBHEHMsT peakuMil THAPOJIM3a COJIEH, PACTBOPHI KOTOPBIX HMEIOT
KUCIIYIO MWW IIEJOYHYIO PEAKIHIO. Y PAaBHEHHS PEaKUUU 3alMIINTE B MOJICKYJIIPHOU
U HOHHOW (opmax. [lonb3ysch COKpalleHHbIM HOHHBIM YpaBHEHHEM, YKaXKHTE,
KaKHe MOHBI BIIMSIOT HA N3MEHEHHE OKPAaCKH MHANKATOPA.

Omnpit 2. MccnenoBanue (pakTopoB, BAUSIONINX HA CTENIEHb THIPOIN3a COJIEH

2.1. UccnenoBanue BIUSHUAS TEMIIEPATYPHI

[TomectuTte B TPOOMPKY HEOONBIIOE KOJUYECTBO KPUCTAJUIMUECKOTO arerara
HaTpus M pacCTBOPUTE €ro B 1-2 M AUCTMIUIIMPOBaHHOM BoAbl. K momyueHHOMY
pacTBOpy J100aBbTE€ HECKOJIBKO Kamellb pactBopa ¢eHondranenna. OTMEThTe
WHTEHCUBHOCTh OKpacku HHAMKaTopa. Harpeiite mpoOupky Ha BOJsSHON OaHe wWin
HaJ IUIAMEHEM CHUPTOBKU. Kak M3MEHSeTCs MHTEHCUBHOCTh OKpacku? Oxiaaurte
pacTBOp, TOTPY3UB MPOOUPKY B CTakaH C XOJIOAHOW Bojaou. M3menunach nu
MHTEHCUBHOCTh OKpacku pactBopa? Kakum oOpazom? Ha ocHOBaHMM pPE3yJbTaTOB
DKCIIEPUMEHTA CHEIAUTE BBIBOJ O TOM, DK30TEPMUUYECKHM HIIM JHIOTEPMUUYECKUM
MIPOLIECCOM SIBJISIETCS TUAPOIIU3.

2.2. ccnenoBanue BIusiHUS pa30aBiieHUs pacTBOPA

Buecurte 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 UCTUUTMPOBAHHON BOJOW 70 €ro MOMYTHEHHS, KOTOPOE OOBSCHIETCS
ycuiieHneM ruponusa. Ha ocHOBaHUU pe3ysbTaTOB KCIIEPUMEHTA ClIeNIalTe BBIBOJL
0 TOM, KakiuM 00pa3oM pa3daBieHHE pacTBOPa COJIM BIMSET Ha MPOIECC TUIPOIn3a?
Omnpit 3. HeoOpaTUMBIil rTHapOIn3
B aBe npoOupku BHecHTE 1O 5 Karellb pacTBopa Cysib(aTa allOMUHUS U B KaXIYIO
npOOUPKY 100aBISHTE MO KAIuIsiM pacTBOp KapOoHaTa HATPHS 10 BhINAJACHUS OCaJIKa.
Uto mnpencraBiser coboit oOpaszoBaBiuiics ocanok? Kakoit raz mnpu 3ToMm
BBIJICTISICTCS?
JlokaxuTe, 9TO BBITIABIINN OCAJ0K HE SBIIACTCS KapOOHATOM amroMuHuA. {715 3TOrOo
N00aBIIIUTEe TIO KAalUIAM B TIEPBYIO MPOOMPKY COJITHYIO KHCIIOTY IO PAacTBOPCHUS
ocanka. Belmensercs M Hpu 3TOM YIVIEKMCIBIA ra3, u nodemy? Bo BTopyro
MpoOUpPKy A00aBbTE PACTBOpP THApPOKcHAA HaTpus. [IpowcxoauT i pacTBOpEHHE
ocajika, u moyemy?
[To xoxy pa®oThI 3aMI0JIHUTE TAOJUILY U CAETIAWTE BHIBOBI.
KoHTposbHbIE BOIIPOCHI.

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

2. Vkazaxute xapakrep cpeabl pactBopoB coneii: KCN, KCI, K;SiO;, KJ, NaBr,
ZnCIQ, Na,S, KCIOg, CU(N03)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 HUXKENMEpeuHrCICHHBIX COJIeM B BOJAHOM pacTBOpe Aa€T MaJMHOBYIO
okpacky (eHondranenHa: a) HUTpUT HATpus; O) Cyab(PUT MarHus; B) HUTpaT
Kablusl, T) XJopua Kanus. Hamummre ypaBHEHHsS peaknWid THIPOIU3a B
MOJICKYJIIPHOM ¥ HOHHOM (hopMax.

JIABOPATOPHAS PABOTA Ne/

Ha3Banue paborbi: PernieHue SKCEpUMEHTANBHBIX 3a/1a4 Ha HACHTU(PHUKAIUIO
HEOPTAaHWYECKUX COCTUHECHUN.

Iesu padoTbl

1. Pacrio3Hath ¢  TMOMOIIBIO  KAYECTBEHHBIX  PEAKIUWA  MPEJIOKCHHbBIE

HEOPTraHUYEeCKHUE BEIIECTRA.

2. Hammcarb MONEKyIISIpHBIE M MOHHBIC YPABHCHHSI BBITTIOJTHCHHBIX PEAKITUH.

PeaktuBbl: pactBopsl: xyopuj xene3a (I1I), pomanuaa xanus, HUTpara cepedpa,
XJIOpUJa HaTpusi, kKapOoHaTa HATpusl, CyJib(aTa HATPUs, COJITHOW KUCIIOTHI, XJIOpUAa
Oapust

Oo6opynoBanue: IlltatuB, mnpoOUWpPKHU, [AepKareilb, acOECTOBas CETKa, CYXOe
roproyee, CiuyKu

Pesyabrarsl:

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

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

3HAHMS: KAYECTBEHHBIE PEaKIIM HA OCHOBHBIE KATHOHBI U aHUOHBI;
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YMEHHS: BBINOJHATh XWMHYECKHI HKCIIEPUMEHT I10 PACIO3HABAHHUIO KHUCIIOT,
OCHOBaHUM, COJICH.

Xoxa paboThi:

OmneiT 1. OnpenesieHne Ka4eCTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB.

JlaH pacTBOp, COCTOSIIMM U3 XJopuaa Kanus u cyibdara xkenesa (III). IIponenaiite
OIIBITBI, TIPU MOMOIIH KOTOPBIX MOXKHO Ompeneiuts xiaopua-uonst Cl” u monsr Fe'.
J1J1st BBITIOJIHEHUS JAHHOTO OMBITA COJEPKUMOE MPOOUPKHU pa3/ienTe Ha JIBE MPOOBHI.
Jlnst ompejeeHns KaTHOHOB keresa Fe™ mpmieiite B 0Hy NPOGHPKY POJAHHI
kanust KSCN. Yto nabmromaere?

s omnpenenenust annoHoB xjopa Cl mpuneiite B Ipyryro MpoOUpPKY HHUTpAT
cepebpa AgNO;. Uro HaOmonmaere? Hamummmure ypaBHEHHS COOTBETCTBYIOIIMX
peakuuii B MOJIEKYJISIPHOM, ITOJITHOM U COKPAILIEHHOM MOHHOM BH/IE.

OnbIT 2. DKCNEPUMEHTAILHOE ONPEEICHUE BbIIAHHBIX BEIIECTB.

C nomombl KAaYECTBEHHBIX PEAKLIUU OINPEIETUTE, B KAKOH W3 BBIJAHHBIX BaM
MPOOUPOK HAXOASATCS PACTBOPHI XJIOpHUJIA HATPHs, XJIOpPHAA aMMOHUsA, CyJbdara
HaTpud. I 3TOro coiepKUMoe Kax /10l MpOHYMEpPOBAHHOM NPOOUPKHU pa3IeauTh Ha
Tpu 1poObl. [l ompeneneHus XJopuJa aMMOHHUS HEOOXOAMMO TPOBECTU
KAUueCTBEHHYIO pPEaKIUI0 Ha HOH aMMOHHS: B TpU MPOObI MPUIUTH PacTBOP
TUAPOKCUTIA HATpHsi, HArpeTh B IUIAMEHU cnupToBkU. Uto Habmomaere? Jlis
ornpezeneHus cyiabpara HaTpUs HEOOXOIUMO MPOBECTH KAUECTBEHHYIO PEaKIUIO Ha
Cylb(dar-uoH: B JBE€ OCTaBIIMECS MPOOBI MPUIUTH pacTBOp XJopunaa Oapus. YUto
HaOmogaere?

JIns TONTBEpX AEHUS, YTO B TpEThed MNpPOOHUpPKE HAXOAUTCS XJIOPHUJ HaTpHs,
MPOBEINTE KAYECTBEHHYIO PEAKLMI0O Ha XJOPUI-MOH — J0OABbTE PacTBOp HUTpaTa
cepebpa. Uto nHabmopaeTe? 3anuIIUTe YpaBHEHHUS COOTBETCTBYIOLIMX PEAKIUN B
MOJIEKYJIIPHOM, MOJTHOM M COKPalIEHHOM HOHHOM BUJIE.

[To xoy pabOTHI 3aMoIHUTE TAOJUIY U CAETANTE BHIBOBI.

KoHTpoJibHBIE BONIPOCHI.

[Ipennoxkure cmocoObl momydeHusi a) ruapokcuna skenesa (III); 6) ruapoxcuma
MarHusi; B) MEIM W3 CJIEAYIOIIUX BEIECTB: Kpucramuioruapar cyinbdar meau(ll),
KapOOHAaT MarHusi, THUAPOKCU] HATpus, >KENe30, COJsHas KHCIIOTa, XJIOPHU]
xeneza(I1l).

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

JIABOPATOPHAS PABOTA Ne8

Ha3Banme paborbi: lccienoBaHue OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
METAJJIOB, HEMETAJVIOB M MX COCIUHEHUM

Heab padoTsI

1. M3y4nTh BOCCTAaHOBUTEJIbHBIE CBOMCTBA LIMHKA.

2. VByuuTh OKMCIUTEIIbHBIC CBOMCTBA TIEPMAHTAHATA KaJIUs B PA3TUYHBIX CPEIaX.

3. Hamumcarp ypaBHEHUS BBITIOTHEHHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX

peakiuii 1 pa3oopaTh UX METOIOM JIEKTPOHHOTO OajaHca.

PeaktuBbl: [[UHK, consiHas KHCJIOTa, MEpPMAaHTaHAT Kalidsg, CEpHas KHCIIOTa,

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

PesyabTarnl:

Dopmupyemote  Inemenmur  IIK  (npogheccuonanvno-opuenmuposanmnoe
cooeprcanue):

- I1IK 1.1. Opranu3oBbIBaTh U OCYIIECTBISATH IKCILTYaTalMIO 3JIEKTPOYCTAHOBOK
IIPOMBIIIICHHBIX U TPAKJAHCKHUX 3/1aHUN;

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

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

3HAHMA: IOHATHUS OKUCIUTENb, BOCCTAHOBUTENb, OKHCIIEHHE, BOCCTAHOBJICHUE,;

YMEHHSI: COCTaBJATb YPaBHEHHS OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKUUN WU
pa3z0upaTh UX METOAOM 3JIEKTPOHHOTO OanaHca.

Xox padoThI:

OmnpiT 1. BoccTaHOBUTE/IbHBIE CBOMCTBA IIMHKA.

Onyctuth B MPOOUPKY KyCOYEK IMHKA W J00ABUTHb PACTBOP COJSHOM KHCIIOTHI.
OOpatuth BHMMaHHE Ha BbIICJICHHE raza (Boaopoja). 3amuiuute HaOII0/ICHUS.
Hanumure ypaBHEHHWE JIaHHOW  OKHCIMTEIbHO-BOCCTAHOBHUTEIILHOM  peaKIluH,
UCIIOJIB3YSI METOJ] 3JIEKTPOHHOr0 OanaHca.

OnpiT 2. OKUCIUTENbHBIC CBOWCTBA ITEpPMaHTaHaTa Kajaus B Pa3IUYHbIX CpeIax.

Hanuts B nmpobupky 1-2mi pacTBOpa nepMaHraHara Kajiusi, HEMHOTO pa30aBlIeHHOM
CEpHOM KUCJIOTHI U pacTBOp cysbduta Kanua. OOpaTUTh BHUMaHUE HA NCYE3HOBEHHE
ApKOW pO30BOM OKpackW. 3anuiuute HabOmroneHus. Hanummre ypaBHEHHE JaHHOM
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM pPEAKIUHU, HCIONb3Yysl METOJ 3JIEKTPOHHOIO
OastaHca.

Hanute B npoOupky 1-2mi1 pactBopa nepmaHrasara Kaiaus, J00aBUTh K HEMY TaKO€
K€ KOJMYECTBO KPEMKOIro pacTBOpa IIEJOYM, 3aTEM pPACTBOpP Cyib(pUTa Kajwusl.
OOpatuth BHUMaHUWE Ha O0Opa3OBaHHE 3€JEHOr0 PacTBOpa MapraHIEBOKHCIIOTO
Kanug. 3anumurte Habmonenus. Hamummre ypaBHEHHE aHHOW OKHCIUTEIBHO-
BOCCTAHOBUTEIHHOM PEAKIIMH, UCTIONB3YsI METO]T AJIEKTPOHHOTO OasiaHca.

Hanuts B mpoOupky 1-2Mi1 pacTBOpa nepMaHraHara Kaius, pa30aBUTh €ro BOJOW U
NPWINTh PacTBOp cyidbdura Kamus. OOpaTuTh BHUMaHWE Ha BBIMAJICHHE Oyporo
ocaJika JMOKCHIa MapraHia. 3anuiure Ha0aoaeHus. Hanumure ypaBHeHUE TaHHON
OKHCIIUTENIbHO-BOCCTAHOBUTEILHON PEAKIUU, UCIOIb3YS METOJ 3JIEKTPOHHOIO
OastaHca.

[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE 3aIaHUE.

OKMCIUTENBHO-BOCCTAHOBUTENIBHBIM MPOLIECC, MPOTEKAOIIMM Ha dJIEKTPOJAAX IPHU
MPOXOXKJICHUH 3JIEKTPUYECKOr0 TOKAa Yepe3 pacTBOP WM paCIiaB AJIEKTPOJIUTA,
Ha3bIBaeTcst  anekmpoauzom. OOHUM U3 BUAOB  JJIEKTPOJM3a  SBIAETCA
paduHUpOoBaHUE MeTAIIIOB. TakuM crocoOoM, HarpuMep, MOIy4yaroT MEIb U3 PYIbI:
pyay U3MeNbualoT U OOXKHraloT B Tedax, e MPUMECH cepbl, MblUbIKA, CYPbMbl
gvicoparom, a medb nepexooum 8 OKCUO Meou, KOTOPYI0 CHOBA IUIABAT B Ieyax
BMecTe C yanem. [IpoucXoauT BOCCTAaHOBUTENBHBIN MPOLIECC, U MOIY4YatOT NPOAYKT,
Ha3bIBa€MbId YEpPHON MeNblo, C coaepxkannem Mmeau 98-99%. Menp, uaymas Ha
HYXKJIBI DJIEKTPOTEXHUKH, JOJKHA OBITh 0OJiee YHMCTOM, TaK KaK BCAKUE MPUMECH
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YMEHBIIAOT 3JEKTPONPOBOAMMOCTh Meau. Takas menb (99,95%) momydaercs w3
YEePHOU MEIH MyTeM paduHUPOBAHUS €€ INEKTPUUECKUM CIIOCOOOM.
l.3anumure CcXeMbl BCEX TIEPEUUCICHHBIX OKHCIHUTEIFHO-BOCCTAHOBUTEILHBIX
MPOIIECCOB.
2. 3anummTe ypaBHEHHE pPEaKIMH BOCCTAHOBJCHUS AaTIOMHHUS BOJOPOIIOM U3
riauHo3éMa Al,Oj3, HCIIONB3ys METO 3IEKTPOHHOTO OasaHca.
ITo X0y paboThI 3aMOTHUTE TAOJHUILY U CICTANTE BBIBOIBI.
KoHTpoJibHbIE BONPOCHI.
1. U3  ypaBHEHWii, TPEACTABICHHBIX  HIKE, BBIOCPUTE  OKUCIUTEIBHO-
BOCCTaHOBHTEIIHHOE, 3AMMUILINTE U HETO AIICKTPOHHBIN OaaHC.

1) SOz + H,0 = H,SO, 2)2Al + 6H,0 = 2AI(OH); + 3H,
2. CocTaBbTe ypaBHEHHE pEaKIMM pPACTBOPCHUS aJIOMUHUS B pa30aBICHHON
a30THOM kucaoTte. [IpogykT BOCCTAaHOBIECHUS A30THOM KHCIOTBI — HHUTPAT

amMmonusi. IlomGepute KOA(DPUIIMEHTHI METOJOM JJIEKTPOHHOro OaiaHca.
Brruucnure Maccy coiu, €Ciy B peakiuio BCTYNaeT 2 MOJIb AJIFOMUHUSL.

3. IlpuBenuTe nBa OOOCHOBAHHBIX IMPUMEpPA HKCIOJIB30BAHUS DICKTPOIUTUUYECKHUX
IIPOLIECCOB B JIEKTPOTEXHUKE.
4. HamumuTe ypaBHEHHMs, XapaKTEPHU3YIOIIME 3JIEKTPOJU3 BOJHBIX PACTBOPOB
Opomuia Kaius, HITPUTA KaJIbLIUS, XJIOPHUIa [IMHKA Ha YTOJIBHBIX 3JIEKTPOJIax.

JIABOPATOPHAS PABOTA Ne9

Ha3zBanme mnpaxkrudecko padorel: lccnegoBanwe BAMSHUS — Pa3IMYHBIX
(hakTOpOB HA CKOPOCTh XUMUUYECKOU PEAKIIUH.

esiu padoThbI
1. V3yuutsb B X0/I€ IKCIIEPUMEHTA BIMSHUE PA3IMYHBIX (PAaKTOPOB HA CKOPOCTh

XUMHUYECKUX PEAKIUMN.

PeakTuBbl: PacTBOpHI CONSTHOM U CEPHOUM KHUCIOT, THOCYNIb(ara HaTpusi, KapOoHaAT
KaJIbLIUS, OKCUJ MEIU.

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

Pesyabrarsl:

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

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

3HaHMsA: (AKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKUX PEAKIIUIA;

YMEHHsI: BBITNOJHATH JJAOOPATOPHBIM IKCIEPUMEHT IO OMNpeaeiaeHUuI0 (HaKTOpOB,
BIIMSIFOIIUX HA CKOPOCTh XUMHYECKUX PEaKIUi

Xoxa padoThi:

OnbiT 1. BiusgHue KOHIEHTPALMU PEArupyrolldX BEMIECTB HA CKOPOCThb
XMMHUYECKOU PEAKIIMU B TOMOT€HHOMN CUCTEME.

Peakmust Tocynbdarta HaTpusi ¢ CEPHOWM KHUCIOTON MPOUCXOAUT IO YPaBHEHUIO:
Na,S,0; + H,SO4 = Na,SO, + H,0 + SO, + S°

Jlnst mpoBefieHUsT OMbITa CIeAyeT NPHUTOTOBUTH YETHIPE pacTBOpa THOCYNb(aTa
HATpHS Pa3IMYHON KOHIEHTparmu. [[J1st 3TOoro B Tpu MpOOUPKH, HA 3aHUX CTEHKAaX
KOTOPBIX HAHECEHBI BEPTUKAJIbHBIC TEMHbIC JIMHUH, U3 HAJUTh: B TIEPBYIO MPOOHUPKY
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— 2 mn 0,5 v pactBopa Na,S,03 u 4 M Bozbl; BO BTOpyro mpobupky — 3 mia 0,5 H
pactBopa Na,S,03 u 3 M1 BoabI; B TpeThio podupky — 4 mut 0,5 H pactBopa Na,S,0;
1 2 mu Boabl. Takum 00pa3oM, B OJJMHAKOBBIX 00BbEMaxX MOJYyUYEHHBIX pacTBOPOB (6
MJI) OyJeT coAepKaThCs pa3iaudyHoe dYuciao wMoser Na,S,03. Ecimm  ycinoBHO
0003HaunTh KOHIEeHTpauuio Na,S,03 B nepBoit npodbupke — C MoJib, TO BO BTOPOM
npobupke koHuentpaius oynet 1,5 C, B tpetbeit — 2 C.

B npyrue tpu npobupku Hanuth o 6 mi 0,58 H,SO,4. Baute B nepByro npoOupKy ¢
pactBopoM Na,S,03 6 mun 0,58 H,SO, m OwicTpo mepememnmiath COAEPKUMOE
npobupku. [lo cexyHaoMepy WM CEKYHIHOW CTPENIKE YacOB M3MEPHUTHh BpPEMsS OT
MOMEHTa J00aBJICHUSI CEPHOM KHUCJIOTHI (HA4yajao OMbITa) JO Havalla UCUYE3HOBEHUS
TEMHOHW TIOJIOCKM Ha MPOOHMPKE B PE3yNIbTaTe MOMYTHEHHS PACTBOpPa OT BBIMABIICH
CBOOOJHOM cephl (KOHEI OIbITa). AHAJOTUYHBIC OIBITHI MPOBECTH C OCTAITBHBIMU
pactBopamMi. /[aHHbBIC ONIbITa BHECTH B Ta0OJI. 1:

Homep | OObem, mn Konnenrpamus, | Bpems CkopocThb CooTHomieHue
pooup Na,S,0; | H,O C, Na,S,03 TEYCHHS peakuuu B | CKOpOCTe
K1 peaKkIu T,c yen.en., 1/t peakuuu

Ha ocHoBanuu ganHbIx Tabi. 1 HauepTUTH rpaduK 3aBUCUMOCTH CKOPOCTH PEaKIIUU
OT KOHIIEHTpaIuu (Ha ocu abClKcC — COOTHOIICHUS KOHIeHTpanuu Na,S,03, Ha ocu
OpAMHAT — COOTHOLIEHHS CKOPOCTEM, IPUHIAB MUHUMAJIbHYIO CKOPOCTH 3a €IMHUILY, a
BCE JIpyrHMe — BBIPA3WB B KpaTHbIX €l 3HaueHusx). [lpu moctpoenuu rpadukxa
yaoOHee TMpPUHATH MacliTad i MUHUMaJIbHOM CKOPOCTH YW MUHHMMAIbHOMN
KOHIIEHTPAaLX PAaBHBIN 2 CM.

Kak 3aBHCHT CKOPOCTh pEaKIINH OT KOHLICHTPALIMN PEATUPYIOIINX BEIIECTB?

OnplT 2. Bamgnue TteMmepaTrypbl Ha CKOPOCTh XHMHYECKOW pEakIWHh B
TETEPOreHHON CUCTEME.

B nBe mpoOupku BHECHTE HEMHOI'O MOPOIIKA OKCHIIA MEIU M J100aBbTE MO 2 MII
CEepHOM KHUCJIOTHI OJMHAKOBOW KOHIeHTparuu. HalOmiomaiite 3a mnpu3HaKaMu
peakumu. OHY TPOOUPKY MOJIOTPENTE B IJIAMEHU TOPETKU. 3alUIIUTE Pe3yIbTaThl
ONbITA, HAMULIMTE COOTBETCTBYIOLIEE YPAaBHEHUE PEAKLMH, CIEIIANTE BBIBOA O
BIIMSTHUM TEMIIEPATYPBI HA CKOPOCTh XUMUYECKON PEAKIIUH.

OnpiT 3. BansiHue BeIMYMHBI TOBEPXHOCTH PEArHPYIONIEro BEIIeCTBA HA CKOPOCTh
PEAKINU B T€TEPOr€HHON CUCTEME.

Haneiite B nBe mpoOupku mo 2-3 MJ pacTBopa COJSTHOM KUCIOTBL. B oaHy
NpoOUpPKY OMYCTUTE KYyCOUEK Meja, B JPYryl0 — IOPOIIOK KapOoHaTa KajbIIHs.
OOparute BHUMaHUE Ha CKOPOCTh BBIIEJEHUS My3bIPHKOB ra3a B 00€UX MpOOUpKax.
Hanumure cooTBeTcTBYyIOIIEEe ypaBHEHUE peakuud. OOBsICHUTE, TTOYEMY CKOPOCTH
PacTBOPEHHUS MeNa B 3TUX CIIy4asx pa3jinyHa.

[To xoxy pa®oThI 3a1I0JIHUTE TAOJUILY U CAETIAWTE BHIBOBI.

KoHTpoJibHBIE BONIPOCHI.
JlaiiTe XapakKTEPUCTUKY MO BCEM ITPU3HAKAM CIIEAYIOLIUM PEAKIUSM:
a) 2COry + Oy¢) = 2C0y;) + Q 0) Cisy + COyr) — 2CO -Q
B) C3C03(TB)—>C30(TB) +C02(r.)' Q F) CH4 (1) + 202 (1) ® C02 (r) +2 HzO(F) + Q
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JIABOPATOPHASA PABOTA Nel0

Ha3zBanue padoTbl: XMHUYECKOE PABHOBECHE U YCIOBUS €10 CMEILICHHUS.

esu padoTbI
1. TloBTOpUTH MOHATHUS O XUMUUYECKOM PaBHOBECHUU;

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

PeakTuBbI: pacTBOpbl HOHA, Kpaxmaja, LUAHWAA Kallds, COJSHOW KHUCIIOTHI,
XJIOpHUIa KOOAJIbTa, XJIOpU/Ia Kajus, XJIOpHIa Kejle3a, BOJA JUCTHIIIMPOBAHHAS.

O6opynoBanue: IlltatuB c mpoOupkamu, Cyxoe roprodee, CIUYKHA, acOecToBas
CeTKa.

Pesyabrarsl:

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

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

3HAHMS: YCIIOBHUSI, BIMUSIONINE HA CMEIIEHUE XUMHYECKOTO PABHOBECHS;

YMEHHUS: BBHINOJHATH J1a0OPATOPHBIM HSKCIEPUMEHT IO OMNPENEICHUIO0 YCIOBUN
CMEILIEHHS PABHOBECUSI XUMUYECKHUX PEAKIIUI.

Xox padoThi:

OneiT 1. BiusgHue W3MEHEHUWS KOHIEHTPAllMHM pPEarvpyrolivx BEHIECTB Ha
XUMUYECKOE PaBHOBECHE.

A) CMeleHue paBHOBECHS H3y4yaeM Ha MpPUMEpPE pEaklUMH B3aUMOJEUCTBUS
xyopuna keneza (III) ¢ pomanuaom kanus. B xone peakuuu oOpaszyercs pacTBOP
KpoBaBo-kpacHoro nseta. PactBopsl coneit KSCN u KCI - 6ecuBeTHble, pacTBOp
FeCl; — numeer cBemno-Oypyro okpacky, a pactBop Fe(SCN)z; - KpoBaBO-KpacHYIO.
3anuiuTe ypaBHEHUE PEaKMy U [BET pacTBopa noja (popmynaMu:

FeCl; + 3KSCN « Fe(SCN); + 3KCl

H3menenue unmencueHocmu OKpacku pacmeopa cudemenbcmeayem o HanpasieHuu
CMeWeHUsl XUMUYECKO20 PABHOBECUI.

1. B npobupky nHaneiite no 2-3 karum pactBopoB KSCN u FeCl; u pa3z6aBsTe Bo0i
710 01 THO-KPACHOM OKpacKu. 3aruiiuTe B HAOJIIOICHUH [IBET PACTBOPA.

2. Pa3zpmenurte moOMydeHHBIM pacTBOp HAa 4 paBHbIE YaCTU W HaJEHUTEe B pa3HbIC
npobupku. B nepByro nmpobupky no6aBsTe 2-3 kamm pactBopa KSCN, Bo BTOpyto —

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

Paccyxxmaem: B mepBoil mpoOupke TpH YBEIWYEHUM KOHLEHTpAalMU poJaHuAa
kanua KCNS BuauM NOTEMHEHHUE COAEPHKUMOrO IO CPAaBHEHUIO C ITAJOHOM, a,
3HauuT, OyAeT mnpeobOiadaTh MpsMas peakuus, B pe3yJbTare KOTOpod Oyxaer
oOpazoBbiBaThes ponanu xenesa (I11), u pactBop Oyner TeMHETh (TEMHO- KPaCHBIM
uBer). Paccyxnas mogoOHbIM 00pa3oM, OMUIIMTE, KyJa CMEIAeTCsl paBHOBECHE B
KaXXJIOM clIy4ae.

b) B mnpobupky wnaneiite 0,5-1 mn konmentpupoBanHHoro pactBopa CoCl, u
100aBbTE HECKOJIBKO Kameb COMSTHOM KUcIoThl. Habmonalte n3aMeHEeHHE OKPACKHU OT
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c11a60-po30BOH 10 CHHeil 3a cuer obpaszoBaHms KomiuiekcHoro moHa [CoClg]'.
Pa3b6aBbTe pacTBOp BOAOK M HAOIIOAANTE U3MEHEHUE OKPACKHU.

3anummre ypaBaenue peakiun: [Co(H,0)6]Cl, + HCI =[CoCl;]H + 6H,0

OOBbsICHUTE CMEIICHHE PABHOBECHSI PY U3MEHEHUHU KOHIIEHTPAIIMK HOHOB XJIOpA.

OneIT 2. BausiHue TeMnepaTypbl Ha CMEIICHUE XUMUYECKOTO PABHOBECHS.

[Tonmyuute pactBOp Kpaxmana. s 3TOro pasBeaure XOJIOAHOM BOJOM B OJHOM
npoOupKe HEMHOro Kpaxmana. B apyroil mpoOupke BCKUISATUTE YUCTYIO BOAY, U
ObICTpO TIpuIIeiTe €€ B mepByto nmpoodbupky. Octynure.

B uguctyro npobupky Bo3pMuTe 2-3 MJI pacTBOpa Kpaxmala u Tyja xe go0aBbre 2-3
KaIId MOJAHON BOJIBI, IPU 3TOM 00pa3yeTcsi HEMPOUYHOE COeIUHEHUE, OKPAIICHHOE B
cuHe-(UOoIeTOBEIN 1BET. J[aHHAs peaKIus S5K30TePMUIECKasl.

Kpaxmai + o1 <> okpaiieHHoe BeniectBo + Q

Harpeiite coaepxumoe NpOOMPKH MNOYTHM [0 KHIIEHHS, a 3aTe€M OXJAJUTE [0
KOMHATHOM  Temmeparypbl. OOBSCHUTE HW3MEHEHHUE OKpackKh  CMeEIEHUEM
XUMHYECKOTO paBHOBecHs. Hanuinre BbIBOA.

[To xoxy paboThI 3aMI0JIHUTE TAOJUILY U CAETIAWTE BHIBOJIBI.

KoHTposbHBbIE BOIIPOCHI.

B xakom HanpaBJI€HUU CMECTUTCS PABHOBECHE CIIEIYIOIINUX PEAKIIUI

2CO(r)+0,(r)=2CO,(r)+Q

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

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

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

a) MpY NOHW>KEHUH TEMIIEpaTypbl? 0) Mpy NOBBILLICHUU AABICHUS?

JIABOPATOPHAS PABOTA Nell

Ha3zBanme pabdorsi: VccienoBanue CBOMCTB METAIIOB U UX COETUHECHUM.

Iesu padoTbl
1. M3y4uTh OCHOBHBIC XMMHUYECKHE CBONCTBA METAJJIOB.

2. V3yuuTh cBOMCTBA M CIIOCOOBI TToTyueHus rupokcua xenesa (11) u (111).
3. Hammcath ypaBHEHUS BHIIOTHEHHBIX PEAKITUH.

PeakTuBbI: ATIOMUHUEBAS CTPYXKKA, COJSHAsl KUCJIOTA, CEpHAasi KUCIIOTA, a30THAs
KHCIIOTa, TUApoKcu Hatpus, cyiabdar xenesa (II), xmopun sxeneza (III), muTpar
CBHHIIA, [IUHK.

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

Pesyabrarsl:

Dopmupyemvte  Inemenmur  IIK  (npogpeccuonanvno-opuenmuposanmnoe
cooepiicanue):

- [IK 1.1. Oprann3oBbIBaTh U OCYLIECTBIISATH YKCIUTYATAIIAIO AJIEKTPOYCTAHOBOK
MIPOMBIIUICHHBIX U TPAXKJIAHCKUX 3/IaHH;

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

npeomemnuwte: 11P6 01, TTPG 04, ITP6 06, I1P6 08;

3HAHMSA: CBOMCTBA METAJUIOB U UX COCIUHEHUI,
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YMEHHSI. COCTaBJISITh YPAaBHEHUS XUMHUUYECKUX PEAKIUMH, XapaKTepHbIX s
METAJJIOB U UX COEAUHECHUH.

Xoxa pab6oThi:

Omnpbit 1. B3auMonelcTBre METAIIOB € KUCJIOTAMM.

Onyctute B 1 mpoOupKy rpaHylny IUMHKA, B JAPYIYI0O — MEIHYIO IIPOBOJIOKY.
Jlo6aBbTE B KaXXIyI0 MPOOUPKY PACTBOP COJITHOM KUCIOThI. OOpaTuTe BHUMaHUE Ha
BbIJIeTIcHUE ra3a (Bogopona). Besne mu unert peakuusi? B BbIBOJIE 3aNIUIINTE YCIOBUS
B3aMMOJECHUCTBUS KACIIOT C METAIIJIAMH.

Hanumumre ypaBHEHHME BO3MOXKHOW OKHCIHMTEILHO-BOCCTAHOBUTEIBHON PEAKIINH,
HCIIOJNB3YS METO/I SJIEKTPOHHOIO OaaHca.

OmnpiT 2. B3anmo1elicTBHE METAJIIIOB C HEMETAJIIIAMHU.

B mnamst BHecuTe mopomiok marHusi. HaGmrogaemble MCKpPBI CBUIETEILCTBYIOT O
MPOTEKAHUM PEaKIMU MEXAy MarHueM W KucjiaopoioMm. Hamwuiiure ypaBHEHUE
pEeaKInK, COCTaBbTE AICKTPOHHBIN OaaHc.

Omnbit 3. B3auMoaelcTBHE METAILIOB € COJIAMU

B mpoGupky c¢ pactBopom Hutpata cBuHia (II) momoxxuth kycouek nuHka. B
poOupKy ¢ pacTBopoM xsopuaa nuHka (1) monoxute Kycouek CBUHIA. 3aIlUIIUTE,
B o0eux 1M MpoOupKax HAOIIOMAIOTCS MPU3HAKU PEaKlMM, CHeNaliTe BBIBOJ 00
YCJIOBUSIX B3aUMOJCHCTBUSI METAUIOB C COJISIMU. Hamuiinre ypaBHEHHE peakuu,
COCTaBBTE AJICKTPOHHBIN OaaHc.

OnpIT 4. B3anmMo1eCTBHE MIETOYHBIX METAIIIIOB C BOJOM.

B xumuyeckuii ctakan ¢ Bojoil 1006aBeTe 1-2 kamm (eHondraiernHa U TOMECTUTE
Kycouek Hatpus. [IponabiromaiiTe BbliesieHHE Ta3a U U3MEHEHHUE OKPACKU pacTBOpa.
Cnenaiite BBIBOJIBI O MPOAYKTAX PEAKIMHU, 3AMUIINTE YPABHEHHUE, PEAKIIUU COCTABHTE
AJIEKTPOHHBIN OanaHc.

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

5.1. BzaumojelicTBue Meid ¢ KUCIOTaMH.

Meob sisnsemcs 00HUM U3 JIYHUUUX MOKONPOBOOsuux mamepuanos. Ona xumuiecKu
Mano aKkmueHa, Ho J1e2KO pacmeopsaemcs 8 A30MHOU KUCome.

HccnenyiiTe B3auMOJeHCTBUE MEIU C COJISTHOM, pa30aBICHHON a30THOW KUCIOTAMHU
U C KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KucioTamu. Hanummre ypaBHEHUs
peakiuii, Ko3hPUIMEeHT moadepruTe METOJAOM 3JIeKTpoHHOro Oananca. Crenaiirte
BBIBOJI O YCTOMUYMBOCTH MEAU K KUCIOTAM.

5.2. Ilonyuenue coenurenunit meau (II).

Ha 6030yxe meob 6vicmpo nokpwvieaemcst MoHKUM ClOeM OKUCU MEeMHO20 Yeema, HO
9MO OKUC/IeHUe He NpOHUKaem 6 21y0b Memaila U CAVHCUM 3aWumon om
oanbHeluel KOppo3uu.

[TomyunTe okcua Meau, HarpeBasi MEAHYIO MPOBOJIOKY B IUIAMEHH. JIETKO Jiu 3TOTO
no0utbea? 3anummTe HAOMIOIEHNS U YPaBHEHUE PEAKIUU, COCTABHTE JIEKTPOHHBIM
Oananc.

5.3. Biusinue Menu Ha Ipyrue MeTasuibl.

Xumuueckass aKmueHOCMb ANIOMUHUS, 6 Hnape ¢ OOabWOU pasHuyel 6
INEKMPOOMPUYAMENbHOCTIU C MeObl0 0ellaem HeBO3MONCHbIM NpAMoe COeOUHeHUe
nPOB00O0S U3 YMUX 08YX MEMAILILOS.
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3aUNUCTUTE ATFOMUHUEBYIO U MEAHYIO ITPOBOJIOYKHU U COEUHUTE UX APYT C IPYTOM.
B nBe mpoOupku HayieTe 2 MJI pacTBOpa COJSTHOM KUCIOTHI. B mepByro mpoOupky
NOMECTUTE 3aYUUICHHYIO IPOBOJOKY QIIOMHUHHS, BO BTOPYK0 — CKPYTKY JIBYX
OPUTOTOBIIEHHBIX NPOBOJIOYEK. Uepe3 4-5 MUHYT ONpeaenuTe, Iae peakuus UAET
uHTeHCHBHee. llouemy Henp3s B 3JIEKTPOYCTAaHOBKAaxX HANpPsIMYyI0 COEOUHSATH
AJTIOMUHUEBBIN MPOBOJ C MEAHBIM? ClienaiiTe BHIBO.
[To xoxy paboThI 3aMI0JIHUTE TAOJUILY U CAETIAWTE BHIBOBI.
KonTpoJsbHbIE BOIIPOCHI.
1. OxapaxTepusyiiTe OCHOBHBIC (PU3MUECKHE CBONCTBA METAJIOB U CIJIABOB
2. Cepebpo — OTIMYHBIA MPOBOJHHUK IIEKTPUUYECKOTO TOKA, HO UMEET HEIOCTATKU:
ATOT METAJUI IOPOTOH, a TAKIKE OKUCISETCA B CPENIE C COAEPKAHUEM CEPBI:
Ag + H,S + O, - Ag,S + H,0. 3anmumure 31eKTpOHHBIN OalaHC K JaHHOMY
YPaBHEHHUIO PEaKIUH, paCCTaBbTE KOI(PPHUIIMECHTHI.

JIABOPATOPHAS PABOTA Nel?

Ha3Banmne padorsl: [lonyuenue, cobupanue u pacrno3HaBaHUE T'a30B.

esu padoTbI
1. IlomyuuTh 1 coOpaTh ra3000pa3Hble BELIECTBA (BOJOPOI, KUCIOPO, YITIEKUCIBIN

ras).
2. Hamucatb ypaBHEHUs BBITIOJIHEHHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii 1 pa3o0paTh KX METOJIOM AIEKTPOHHOTO OallaHca.

PeakTusbl: L{uHK, CoJIiHAs KUCIOTA, IEPMAHTaHAT KaJlis, CEpHAs KUCIOTa, METI,
M3BECTKOBAs BOJIA.
O6opynoBanme: lITaTuB ¢ npoOUpKaMu, CyX0€ TOproYee, CIIMYKH, JTyYUHKH,
ra3o0TBOJIHasA TpyOKa, acOecToBas ceTka, 1a00paTOPHBIH IITATH.

Pe3yabrarsl:

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

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

3HAHUS: CIIOCOOBI TOJYYEHUS MPOCTHIX BEUIECTB, 00pa30BaHHBIX HEMETaNIaMU U
OKCHJIOB;

YMEHHSI: BBINOJHATh SKCIEPUMEHT MO MOJIYYEHHIO U COOMpPaHUIO Ta3000pa3HbIX
BEILIECTB.

Xoxa padoTbi:

Omnpit 1. ITosydyenue, cobrpanre U pacno3HaBaHUE BOAOPO/IA

Cobepure npubOp A MOJYYEHHUS! Ta30B M MPOBEPHTE €ro Ha repMETUYHOCTh. B
MpoOUpPKY MONOXKUTE 1—2 rpaHynbl UHKA U OpUIEeHTe B Hee 1—2 MII CONsTHOM
KHUCJIOTBI. 3aKpoWTe MpOOUPKY MPOOKOW C ra300TBOJHON TpPyOKOW M HaJCHHTE Ha
KOHUMK TpyOKH emie oaHy mpoOupky. Ilomoxaure HEKOTOpOe BpeMms, UYTOOBI
mpoOWpKa  3aMoJHWIACH  BBIACHSIONIMMCS Tra3oM. UTO  MPOUCXOAHWT  TIPH
B3aMMO/JICHCTBUU IIMHKA C COJSIHOM KuciioToi? CocTaBbTe€ ypaBHEHUE PEAKIUU U
PacCMOTPHUTE €€ C TOYKH 3PEHHSI IPOLECCOB OKUCIICHUSI-BOCCTAHOBIICHHUS.

CHuMuTe poOUpPKy ¢ BOJAOPOIOM U, HE NIEpPEeBOpauMBasi €€, MOJHECUTE K ropsuieit
cnupToBKe. Ecim BOIOPO B3phIBAETCA C IIIyXUM XJIOKOM, TO OH YUCTBIN, & €CJIH C
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JTAIOMUMY» 3BYKOM, 3HAYHUT, BOJIOPOJ COOpaH B CMECH C BO3IYXOM («TrpemMydnid
rasy).

Omnpit 2. [TosydyeHnue, cobrpaHre U pacrno3HaBaHUuE KUCI0poaa

Cobepute npubOp M MPOBEPHTE €ro Ha IFEPMETHUYHOCTh. B mpoOHMpKYy HACHINbTE
npUMEpPHO Ha 4 ee oObema nmepmanranata kanuss KMnO, u y oTBepcTusi poOUpKu
MOJIOKUTE PBIXJIBIM KOMOYEK BaThl. 3aKpoWTe MPOOUPKY MPOOKON C ra300TBOAHON
TpyOKOi. YKpenuTe nmpoOUpKy B JIalKe IITaTUBA TaK, YTOObI KOHEI Ta300TBOJIHOMN
TPYyOKHU TOXOJWI IOYTH JI0 THA COCY/a, B KOTOPOM OyaeT coouparhcs kuciaopod. Uto
MPOUCXOJIUT IIPU HArpeBaHUM nepmaHraHata kanusa? CocTaBbTe YpaBHEHUE PEaKIMU
Y paCCMOTPUTE €€ C TOYKH 3PECHUS NMPOLIECCOB OKUCICHUS-BOCCTaHOBIEHUs. Hanmnune
KHCIIOpPOJia B COCY/I€ MTPOBEPHTE TICIOLICH TyYNHKON. 3aUIIINTE CBOM HAOIIOICHUS.

Omnpwit 3. Tlonydenue, cobupanre U pacro3HaBaHue okcuaa yriepomaa (IV)

B npo6upky momecTuTe HECKOJIBKO KYCOUYKOB MeJia WIM MpamMopa U npuieite 1—2
MJI pa30aBiIEHHON COJITHOW KHCIOTHI. BBICTpO 3akpoiite MpoOHpKy IPOOKOH C
ra3ooTBOJIHON TpyOkoii. Konery TpyOKku omycTuTe B JApyryro MpoOUpKY, B KOTOPOU
HaXOAMUTCS 2—3 MJI U3BECTKOBOU BOJBL.

Heckonbko MUHYT HaOIIOaliTEe, KaK Yepe3 U3BECTKOBYIO BOJIY ITPOXOJAT MYy3bIPHKH
raza. UTo nOpoucxoAuT NpH B3aUMOACHCTBUM MeEJa WIM MpamMopa C COJISTHOM
kuciotroi? CocTaBbT€ YpPAaBHEHUE DPEAKIIMU U PACCMOTPUTE €€ B CBETE TEOPHUHU
ANEKTPOIUTUYECKON JTUCCOLUALINH.

[To xoy pa®OThI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOBI.

KonTposbHbIE BOIIPOCHI.

Pemure 3amaun.

1. Kakyro maccy umeer Kuciaoposa 00bEMom 7 ?

2. Kaxoii 006EM 3aHMMaeT a30T Maccoit 14 r?

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

JIABOPATOPHAS PABOTA Nel3

Ha3panue pabGorbi: CpaBHEHHE CBOMCTB TMPOCTHIX BELIECTB, OKCUIOB U
TUIPOKCUIOB AneMeHTOoB 11 mepuona.

Iesu padoTbI
1. M3yuuTh CBOMCTBA OKCHUIOB U TUIPOKCUAOB demMeHToB I mepuona.

2. 3akpenuTh 3HAHMS O MIEPUOINYECKU U3MEHSIONINUXCS CBOMCTBAX 371eMeHTOB B [1C,
AKCIIEPUMEHTAJIBbHO U3yUYMB XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB TPETHETO
MEPUOJIa U UX COCTUHCHUM.

3. Hammcath ypaBHEHHS BBITTOTHECHHBIX PEAKITUH.

PeakTuBbI: ATIOMMHUEBAS CTPY’KKa, COJNsIHAsE KUCJIOTA, CEPHAs KUCIIOTA, a30THAs
KHCIJIOTa, TUApOKcu Hatpus, cynbdar xenesa (II), xmopun sxeneza (III), mutpar
CBUHIIA, [TUHK.

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

Pesyabrarsl:

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

npeomemnuwie: 11P6 02, T1PG 04, ITP6 05, ITP6 07, ITP6 08.
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3HAHMS: CBOMCTBAa METAUIOB, HEMETAIJIOB W HUX COEAUHEHU; TOHSTHE
aM(OTEPHOCTH COETMHEHHH, 00pa30BaHHBIX MEPEXOAHBIMU METAIIIIAMHU;

YMEHHUS: BBINOJHATH SKCIIEPUMEHT IO MOJIYYEHHUIO U PACIO3HABAHUIO aM(OTEPHBIX
COCIMHEHU; COCTAaBISATh YPABHEHUS XUMHUYECKUX PEAKLMil, XapaKTEpPHbIX IJIs
METAJIJIOB, HEMETAJJIOB U UX COCIMHEHUM.

Xoxa paboThi:

OmneIT 1. OTHOLIEHUE TPOCTHIX BEUIECTB K BOJIE.

B Tpu npobupku HaneWte 2Mi BOJBI, B MEPBYIO MOMECTUTE HEOOJBIION KycOUeK
HATpHs, MPEABAPUTEIILHO OCYIIIMB €r0 OT KepocwHa (PHIIBTpOBAIBHOM Oymaroi, BO
BTOPYIO — TpaHyJly aMaJlbTMPOBAHHOTO AJIIOMUHMS, B TPEThio — cepy. JloOaBbTe B
KXy pobupky 1 kammo pactBopa denondrarenHa. OTMEThTE MPOUCXOISIIHE
m3MeHeHnus. CrenaiiTe BbIBOJ O CBOMCTBaX MPOCTHIX BEIIECTB MU HUX COCIAMHEHUH.
3anuimTe ypaBHECHUS PEAKIIUM.

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

B nepByro npoOupKy MOMECTHTE HEMHOTO MOPOIIKA OKCHJAa MarHusi, BO BTOPYIO -
HEMHOT'O TOpPOIIKAa OKCHJA aJTIOMHUHHS, B TPEThIO — OKCHUJAa KpeMHHsS. B kaxmayro
npoOupKy 100aBbTe 1 MII cepHOI KUCIOTHI. OTMETHTE MPOUCXOAIITNE U3MEHEHHS. B
Kakoil mpoOupke u3MeHeHuil He mpoucxoaut? OObICHUTE, ToueMy. 3amullIuTe
YPAaBHEHHUS PEaKIIHA.

OnpiT 3. OTHOIIEHHE THAPOKCUIOB K KMUCJIOTaM U IIeJI0YaM.
 [lonyuenue u ceoticmea eudpoxcuoa maeuus. B npobupky nomectutre 1 mi
pacTBopa XJOpUJa MarHus, A00aBbTE IO KaIUlsiIM PacTBOpP THAPOKCUIA HATPHUS 10
o6pazoBannus ocanka Mg(OH),\. TTomyueHHbI 0CafoK pasienuTe B ABE HPOOUPKH.
B omny mpoOupky c¢ ocaikoMm 100aBbTE€ PAacTBOpP CEPHOWM KHUCIOTHI, B JIPYIyl0 —
pacTBop ruapokcuaa Hatpus. OTMETbTE MPOUCXOIAIINE U3MEHEHUS. 3alUIIUTE BCE
BO3MOJKHbIE ypaBHEHUs peakiuii. Crenaiite BBIBOJ O CBOWCTBAX MarHusi M €ro
COEIMHECHUM.

* [lonyuenue u ceoticmea 2uOpoOKCUOa artOMUHU.

B npobupky nmomectute 1 mi1 pactBopa cyibdaTa aaTtoMUHUS, J00aBbTE MO KaIlIsiM
pacTBOp THAPOKCHIA HATpusi 10 oOpasoBammst ocagka Al(OH)sd. ITomyuenmsrit
0CaJIOK pa3jieNiuTe B ABE MPoOUpKH. B ogHy mpoOHpKy ¢ 0ocajikoMm 100aBbBTE PacTBOP
CEpHOM KHUCIOTBI, B JPYIyl0 — pacTBOp TruApokcuaa HaTpus. OTMerbTe
MpOUCXOAIINe HW3MeHEeHHs. I[Ipu B3aMMONEUCTBUM TUAPOKCUIA AITIOMHHHUS C
BOJHBIMH pacTBOpaMH Iejoueid oOpasyiorcs ruapokcoamoMuHatel  NaAlO,.
3anummTe BCE BO3MOXKHBIE YpaBHEHUs peakuuil. Crenaiite BBIBOJ O CBOMCTBax
AJFOMUHHUS U €T0 COCIUHECHUMU.

OmnbiT 4. CpaBHEHME CUIIbI KUCIOT 3aeMeHToB 11 nepuoaa

B 2 npoOupku momectute mo | M KOHLEHTPUPOBAHHOTO PAcTBOpa CHIIMKATa
HaTpUs W MpuieiTe B oAHYy npodupky 1 M pactBopa opTodocdopHOil KUCTOTHI, B
Ipyryto — 1 M pacTBOpa CEpHOW KHUCJIOTHL. 3anuiiuTe HaOmogeHus. Hamummre
ypaBHEHHUE PEaKIINK, CACIalTe BHIBOJ O CHUJIE HEMETAUIMUYECKUX CBOMCTB Y KPEMHUS,
dbocdopa, cepsl 1 0 cuiIe KUCIOT, 00pa30BaHHBIX JAHHBIMU HEMETAJIJIAMU.

[To xomy paboThI 3aMIOJIHUTE TAOJUITY U CAETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.
1. Kak u3MeHSI0TCS OCHOBHBIE CBOICTBA OKCUJIOB U TUAPOKCUAOB B iepuojie?
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N

Kak n3MeHsI0TCsl KUCIOTHBIE CBOMCTBA OKCUIOB U THAPOKCHIOB B IEpHoIe?

3. Uepes kakue COeTMHEHUS OCYIIECTBISETCS EPEX0l OT OCHOBHBIX COCIMHEHUH K
KHUCJIOTHBIM?

4. C noMoIpl0 KaKUX BEIIECTB MOXKHO JI0OKa3aTh MPHUHAJJICKHOCTh THIPOKCHIA K

OCHOBaHHMSIM MJIM KHCJIOTaM?

JIABOPATOPHAS PABOTA Nel4
Ha3zBanmue padorbi: Koppo3us METAIIIOB U METO/IBI 3ALUTHI.
Hean padoTsi
1. IloBTOopUTh W  3aKpenuTh  CYIIHOCTh  MPOIECCOB  XUMHUYECKOM U
ANEKTPOXUMUUYECKON KOPPO3UU METAJJIOB;

2. UccnenoBaTh BIHMSHUS TPHUPOABI METala, CPEIbl W BHEIIHUX YCIOBUU Ha
MPOLIECCH KOPPO3UH METAJIIOB;

3. O3HAKOMHUTHCSI C OCHOBHBIMH METOJIaMU aHTUKOPPO3UOHHOMN 3alIIUTHI.

PeaxktuBbl: Zn (rpanynsi), Cu (ToHKas npoBosioka 0e3 m3omsmun), H,SO4 (10%),
HCI (pa36.), pactBopsr CuSO,4, NaCl, K;[Fe(CN)g] (kpacHas kpoBsiHas coib), Fe
(Menkue CTPYXKKH WM OUMINEHHAs MeJIKas TIPOBOJIOKA B KyCOYKax), CTaJbHbBIC
IJIACTUHKHU.

Oo6opynoBanue: Haxxnaunas Oymara (I 3a4MCTKH), MBI TUTEIbHBIC, CIIMYKH,
Jepkatenb g NpoOUPOK, IMTATUB C MPOOMPKAMH, CTEKIISIHHAs BOPOHKA, MEIHBIN
COEMHUTEIbHBIN MTPOBOJIHUK, CAHUTAPHAS CKIITHKA

Pesyabrarsl:

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

npeomemmnswie: 11P6 02, ITP6 04, ITP6 05, ITP6 06, TTP6 08;

3HAHMSI: CYIIHOCTh IPOIIECCOB XUMHUUYECKON U AJICKTPOXUMHUYECKOU KOPPO3UHU;
OCHOBHBIE METObl AHTUKOPPO3UOHHOM 3aIUTHI.

YMEHHSI: pa3InyaTh BHUbl 3aIIUTHBIX MOKPBITUM; 3aMKUCHIBATh CXEMbl aHOJIHOTO U
KaTOJHOT'O MPOLECCOB

Xoxa padoThi:

OneIT 1. Xumuyeckas ¥ 3J1eKTPOXUMHUYECKask KOPPO3Us IUHKA.

B npo6upky ¢ 10 karmisiMu pacTBOpa CEpHON KHCJIOTHI OMYCTUTE TPaHyJy IMHKA.
OtmeTbTe 00pa3oBaHHE MY3BIPHKOB Tra3a Ha MOBEPXHOCTH TpaHyibl. Hamwmmre
YpaBHEHUE pPEaKIMH B3aUMOJEUCTBHUS LMHKA C KHCIOTOW. B Ty ke mnpoOupky
OMYCTUTE MEIHYIO MPOBOJIOKY U KOCHUTECHh €10 T'PaHyJbl IIMHKA. UTO M3MEHUIOCH?
Kakyto ¢yHKUHIO BBIONHSIET MeaHas npoBojoka? HamucaTe cXxeMbl aHOJHOTO U
KAaTOJHOTO MPOLIECCOB IIPU €ro padoTe.

OmnbiT 2. DAKTOPHI, BAUSIOUINE HA CKOPOCTh KOPPO3UHU

2.1. BnusiHue KOHUEHTPAIMUA OKUCIUTEISI HA CKOPOCTh KOPPO3HH.

B npobupky ¢ 5 KamasiMu cepHOM KUCIOTHI 100aBbTe 5 Kareab BOJAbL, T.€. pa30aBbTe
pactBop B ABa paza. [Iponenaiite onbiT, aHamoruuublid oneiTy 1. Croenaite BBIBOJ O
BIMSHUM KOHIIEHTparuu H' -MOHOB Ha CKOPOCTh KOPPO3HH.

2.2. Bnusitnue Ha KOpPO3UIO IPUPO/IbI 3AUTHOTO MOKPBITHUS.

JIBe mpoOupku HarmoHUTE Ha 1/2 X 0ObeMa AUCTIILTUPOBaHHOU BOmOM. [[o6aBbTe
B KQXKIYI0 U3 HUX MO0 2—-3 Kaluld CEpHOM KHUCIOThI M MO 2—3 Kalkl pacTBopa
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rekcarmanodeppara (III) xkamms Ks[Fe(CN)g]. On sBisiercss KadeCTBEHHBIM
peakTBoM Ha HOHBI Fe?*, ¢ KoTOpbIME 06pasyer CHHee OKpalliBaHHe (TypHOyIeBa
cuHb). B ogHy mpoOupKy OMmycTHUTE KEIEe3HYIO MOJOCKY, B KOTOPOM 3a)kaTa rpaHyJsia
[MHKA, a B IPYTYIO — KEJIE3HYIO MTOJIOCKY, B KOTOPOM 3a)kara rpanyia onosa. [lepBas
npoOupKa UMUTHPYET KOPPO3HIO OIIMHKOBAHHOIO JKeJie3a, a BTOpasi — JY>KEHOTO, T.€.
MOKPBITOTO 0J0BOM. OTMEThTE, B KaKOM MPOOUPKE MOSIBIISIETCS] CHHEE OKpaIlIiBaHUE.
CocTaBbTe CXEMbl aHOJHBIX M KaTOJIHBIX TmporeccoB. OOBACHHUTE, Kakoe Wu3
MOKPBITUN SIBISIETCSI KATOJIHBIM, a Kakoe — aHOJHbIM. Kakoe u3 HUX U MoYeMy
3AIIMIIAET 5KEJIE30 OT KOPPO3UH, a KAKOE HE 3alUIIaeT?

OnbIT 3. MeTo/IbI 3alUTHL OT KOPPO3UU

3.1. 3ammTa MeTamia OT KOPPO3UH C MOMOIIBIO TPOTEKTOPA.

B nBe mpoOupku c pa30aBICHHBIM PacTBOPOM YKCYCHOW KHCJIOTHI TPHOaBHTE
HECKOJIbKO Karmellb pacTBopa Woauaa kKaimus. B oAHy M3 HUX ONYCTHTE IOJOCKY
CBHHIIA, a B IPYT'yIO — MOJIOCKY CBHHIIA C 3a)KATOW B HEH I'paHyJIoN HuHKa. OTMETBHTE,
B Kakoll MpoOOMpKE paHbIlle TMOSBISIETCS MallopacTBOpuMoe coeauHenue Pbly,
OoOBACHUTE TIPUYMHY €ro TOSBIEHUS B pacTBope. Hamummre ypaBHEHHE
B3aMMO/JICHCTBUSI CBHUHIIA C YKCYCHOW KHCIJIOTOM, HAPUCYWUTE CXEMY KOPPO3HOHHOTO
raJbBaHMYECKOTO MHKpO3JIEMEHTa. Hamuimmre cXemMbl aHOJHOTO U KaTOJHOTO
MIPOLECCOB. YKAXKUTE, KaKyI0 POJib BBIMOJHAET MpHKaTask K CBUHILY T'paHyJja [IUHKA B
IIpolecce KOppO3uu CBUHIIA.

3.2. 3amura MeTajyia OT KOPPO3UU XUMHUYECKUM ITACCUBUPOBAHUEM.

OuncTUTe ABE CTANBHBIE JIACTUHKYA HAXXIa4YHON OyMaroi U OJHy U3 HUX Harpeure
70 TIOSIBIICHHUS CJICJIOB «IOOeX)anmocTh» (T.€., CICA0B OKCHUIHOM IIJICHKH). 3aTeM
HaHecuTe mo karie pactBopa CuSO4 Ha 00a o6pasua. Habmonpaiite. 1o ckopoctu
MOSIBJICHUSI TEMHOTO TSITHa Ha o0pasliaXx OIEHWUTE 3alUTHbIC CBOMCTBA OKCHIHOM
mieHKU. COCTaBbTE ypaBHEHUS MPOUCXOMSAIINX PEAKIUN

[To xoxy paboThI 3aMIOJIHUTE TAOJIUILY U CIETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.

1. TlpuBeauTe mpuMepsl ra30BOM KOPPO3UU METAIIIOB.

2. Kakoii Meramn paspymiaercss TMpH  IJIEKTPOXUMHUYECKOM  KOpPpO3UHU B

mukporaibBadomnape: Fe unu Mg, Fe unu Cd, Fe wiu Ni?

3. Kakue mporecchl MPOUCXOAAT TPU TOBPEKIECHUU TOBEPXHOCTHOTO CJOS

HUKEJIMPOBAHHOTO KeJe3a?
4. Kakoe »eJe30 Ha3bIBaeTCs JYKEHBIM, a KAKO€ OITMHKOBAHHBIM?

JIABOPATOPHAS PABOTA Nel5

Ha3zBanue pat6orsl: [IpoBenenue peakiuii mo oOHapyXEHUIO yIiiepoa U BoJopoaa
B OPraHMYECKHUX BEIIECTBAX

esu padoTbI
1. TlpoBecTn peakuuu, MNOATBEPKAAOIIME HAIWYME YIJEpojJa MU BOAOpoAa B

OpPTaHUYECKUX BEIIIECTBAX.

2. Hammcath ypaBHEHUS BBITIOJIHEHHBIX PEAKIIHIA.

PeakTuBbl: CaxapHbiii mecok, xje0, okcua menu (I1), n3BecTkoBast Boja, mapaduH,
MEJIHBIN KyITOpOC.

O6opynoBanue: [lItatuB ¢ mpoOUpKaMu, JIOKEUKA JIJIsT CKUTAHUS BEIIECTBA, CyXOe
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roprodee, ClnIKu, acOeCToBas CETKa.

PesyabTarnl:

memanpeomemnwvie: 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: COCTaB MOJIEKYJI OPraHUYECKUX BEIECTB,;

YMEHHS: TPOBOJUTH JaOOPATOPHBIM HKCIEPUMEHT IO OIpPEACIICHUI0 COCTaBa
OpTraHUYECKHUX BEILECTB.

Xox padoThI:

OmnbiT 1. Onpenenenue yriaepoaa npoboi Ha 0OYTIIMBaHKE U HA BBIICICHUE KOMIOTH
[IPU TOPEHUH.

Ha noxeuky st COKMTaHMsl BELIECTBA IMOJOXKHUTE KyCOUeK XJjieba M HarpeuTe Haj
maMeHeM. OOyTriuBIIasiCs Macca YepHOTo xjaeda — yriiepo.

Ha noxeuky 1uisi CKMTaHusl BEUIECTBA IMOJIOKHUTE Kycouek mnapaduHa, BHECUTE B
miamsi. Konots, BeIASISIONIASCS IPU TOPEHUH — YTIEPOI. 3aMUIIUTE HAOTIOACHHUS.

OnpiT 2. OnpesesieHue yriepojia U BOJIOPOJa COXIKEHHEM BEIIECTBA C OKCHUIOM
meau (11).

[IpuroroBbTE CMECHh M3 XOPOIIO PACTEPTOro caxapa U MOPOIIKOOOPa3HOTO OKCHA
Menu (II), B3storo B m30bITKe. IloMecture cmech B mpobupky ciaoem 0,5 cm. Y
OTBEPCTUSI TTPOOUPKU MOMECTUTE PBHIXJIbIA KOMOUYEK BaThl C HAHECEHHBIM Ha HETO
0e3BogHBIM cyibarom Meau. BceraBpTe B mMpoOHpKy MpPoOKYy C Tra300TBOAHOU
TpyOKOW, KOHEI] KOTOPOM OMYyCTHTE B JIPYryl0 MPOOHPKY C H3BECTKOBOM BOJOM
(5mu). ITpubop ykpenuTe B WITaTUBE, U MOAOrpelTe cMech B mpodupke. Korga BeI
MpUJETE K 3aKIIOUCHUIO, YTO PEaKIUsl 3aKOHUYMIIACh, BRIHBTE U3 M3BECTKOBOM BO/IbI
KOHEI] Ta300TBOIHON TPYOKH U MOCJE 3TOTO MPEKPATUTE HarpeBaHUE.

Jaite npubOpy OCTBITh, TIOCJIE YEro pa3depuTe €ro M pacCMOTPUTE PE3yJIbTaThl
peaKkuuu, OTMETUB, NMPOM3OIUIA JU H3MEHEHUS C caxapoM, OKCHJIOM MEIU U C
M3BECTKOBOM BO/IOM? OnuImTe U 00BSICHUTE MPUYUHY dTUX n3MeHeHuid. CocTaBbTe
ypaBHeHUS peakiuu. Crenante BbIBOM, CBUAETEIBCTBYIOT JIM MPOILIEIIINE PEAKIIUHU O
TOM, YTO B COCTaB caxapa BXOJST YIJIEPOJ U BOJOPO U TOUEMY.

[To xomy paboThI 3aMIOJIHUTE TAOJUILY U CAETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.
Pewre 3apaun.
5. Haiitu monekymspHyro gopmyny BemiecTBa, coaepxaiiero 81,8% yruepona u
18,2% Bopopona. OTHOCUTENbHAS IUIOTHOCTH BEIIECTBA MO a30Ty paBHa 1,57.
6. Haiftm monekymsapHyo ¢GopMyay MpEeaeabHOTO YIIEBOAOPOIa, MAaccoBasl OIS
ymepoaa B Kotopom 83,3%.

JIABOPATOPHASA PABOTA Nel6
Ha3zBanue padorsi: Pacnio3HaBanue miacTMacce U BOJIOKOH.
Iesu padoTbl
1. M3yuuTh CBOMCTBA IJIACTMACC U BOJOKOH.
2. 3Has CBOMCTBA, IPOBECTH PACO3HABAHME JIACTMACC U BOJIOKOH.
PeaktuBbi: Habopsl macTMacc M BOJIOKOH, alleTOH, KOHLEHTPUPOBAHHbBIE CEpHAs
KHMCJIOTA U a30THAsl KMCJIOTA.
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O6opynoBanue: IlItatuB ¢ mpoOUpKaMu, JIOKEUKA JIJIsT CKUTAHUS BEIIECTBA, CyXOe
roprouee, CliMyKy, acOecToBasi CETKa.

Pe3yabTarni:

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

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

3HAHMSI: COCTaB U CBOWCTBA IJIACTMACC U BOJIOKOH;

YMeHHsI: IPOBOJAUTH JA0OPATOPHBIN AKCIEPUMEHT IO PACIIO3HABAHUIO IJIACTMACC U
BOJIOKOH.

Xox pa0doThI:

Ilpumeuanue: ipu poBeNCHUH PabOTHI MOIB3YHUTECH MPUIIOKEHUEM 2 (TabiuIen
1,2)

Omngit 1. Pacno3HaBaHue mjaacTMacc.

Hcnonb3ys Tabauily, MOBTOPUTE CBOMCTBA MOJUATUIICHA U MOJUCTUPOIIA. aUIIUTE
YPaBHEHHUSI pEaKLIU MOJYYEHUSI 3TUX MTOJIUMEPOB.

Pacno3naiite 3Tu miactmaccel. Pacrio3dHaBaHHME IUIACTMAcC CJIEAYEeT HadaThb C
BHEIIHETO OCMOTpPA, a 3aTéM I[EepEeUTH K HWCCIEIOBAaHUIO HUX OTHOLIECHUS K
HarpeBaHvio0 M ropeHuto. [IoToM HCHBITHIBAIOT JEHCTBUE HAa HUX PAcCTBOPUTEIEH.
VYKaxuTe XapakTepHbIE TPU3HAKU MOTUITUIIEHA U TOJUCTUPOIIA.

Omnpit 2. Pacnio3HaBaHKWE BOJIOKOH.

Hcnone3yst Tabnuily, MOBTOPUTE CBOMCTBA BOJIOKOH. BaMm JaHbI XJIOMOK, BUCKO3a U
mepcetb. Pacno3Haiite 3TM BOJOKHA. Pacrmo3HaBaHWe BOJIOKOH HAYMHAKOT C HX
cxuranus. Ilpm 3TOM IpOCHEKUBAIOT, C KAKOW CKOPOCTHIO MPOUCXOJUT TOPEHHUE,
WCCIEAYIOT 3alax MNpPOAYKTOB TOPEHHUs. 3aTE€M NPOBEPSAIOT JCUCTBHE HA BOJIOKHA
KUCJIOT W PACTBOPUTENCH. YKAKUTE XapaKTEpPHbIC MPHU3HAKHU XJIONKA, BUCKO3bI H
HIEPCTH.

[To xoxy paboThI 3aMIOJIHUTE TAOJIUILY U CIETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.
JaiiTe kmaccuduKaiio BOJIOKOH.
JlaiiTe kaccuuUKaiuio miacTMace.
UeM HCKYCCTBEHHBIE BOJIOKHA OTJIMYAKOTCSI OT CHHTETUYECKUX ?
Uem nmaxHyT IpH MOIKUTAHUU XJIOMYATOOyMaKHBIE HUTH?
Jlate ompenelieHHME MaKpOMOJIEKYJIbl, 3JIEMEHTAPHOTO 3BEHAa M CTENEHHU
nonuMepu3zanuu. Kak BiusieT BeIMYMHA MOJIEKYJISIPHOM MacChl Ha CBOWCTBA
BBICOKOMOJIEKYJISIPHBIX COEAMHEHNN?
6. Uem peakiuu MOJUKOHICHCAIIMH OTIIMYAIOTCS OT PEAKITUN TTOJTMMEPU3aIAN?

ok whE

JIABOPATOPHAS PABOTA Nel7

Ha3zBanme pabdorsbI: VccienoBanue CBOMCTB CIUPTOB U AJIbACTUIOB.

Iesu padoTbl
1. V3yuuts Gpu3nUecKue CBOMNCTBA ATHIIOBOTO CIIUPTA U TIIUIEPUHA.
2. IIpoBecTu Ka4yeCTBEHHYIO PEaKIIMI0 HA MHOTOATOMHBIE CITUPTHI.
3. TlpoBecTy KaueCTBEHHYIO PEAKIIMIO Ha aJIbJICTUJIBI.
4. HanucaTh ypaBHEHUS BBINOJHEHHBIX PEAKIIH.

PeakTuBbI: DTUJIOBBIA CIUPT, CEpHAsl KUCJIOTA, TIMIIEPUH, PACTBOPHI Cyibdara
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menu (1) u ruapokcuaa narpus, popmanut, HUTpatT cepedpa (2% pacTBop), aMMHAK,
BOJIA.

Oo6opynoBanue: IlltatuB ¢ npoOupkamu, MeaHash MOBOJIOKA (CHUpalb), CyXoe
roprouee, Cliuyku, acOecToBas CeTKa.

Pe3yabTarnbi:

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

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

3HAHMSI: CBOMCTBA CIUPTOB U aJIbJACTHU/IOB;

YMEHHsI: COCTAaBJIAITh YPAaBHCHUS PEaKIMi, XapaKTEepPHBIX JUIsi CHOUPTOB U
albJCTUIOB.

Xox padoThI:

OmnpiT 1. ®u3nyeckre CBOMCTBA 3TUJIOBOTO CUPTA U TJIUIIEPUHA.

Haneiite B olHy mpoOMpPKYy HEMHOIO STHUJIOBOTO CIHMPTA, a B JAPYTYHD HEMHOTO
riviepuHa (oOpatute BHMMaHHE Ha €ro Bs3KocTh). JloOaBpTe B 00€ MpoOUpKU
HEMHOTo BOjbl. OOpaTUTe BHUMAaHHME HAa PAacCTBOPEHUE CHUPTOB B Boje. Omnuiumrte
(du3MYecKue CBOMCTBA ATHIIOBOTO CIIUPTA U IIIHIICPUHA.

OnpiT 2. XUMUYECKHE CBOMCTBA STUIOBOIO CIIHUPTA.

2.1. OkucneHue CuupTa B albJICTH/I.

Haneiite B nmpoOupky 0,5MJ1 3THIOBOTO CIIUPTa ¥ MOTPY3UTE B HETO PACKAICHHYIO
MeIHyl cnupaib. OOpaTuTe BHHMMaHUWE Ha TMOSIBJICHUE 3amaxa ajpieruja |
BOCCTaHOBJIEHUE MeAu. ONbIT MOXHO TOBTOPUTh HECKOJBKO pa3, OIycKas
pacKaJeHHYI0 MEJHYIO0 MPOBOJIOKY B CHUPT. 3anuiiuTe HaOmwoaeHus. Hanuiure
YpaBHEHHUE PEaKIIMK 3TAaHOJIa C OKCUIOM MEH.

2.2. IlomydeHne TUITUIOBOTO dupa.

Haneiite B npoOupKy 1M 3TUIOBOTO CUPTA, 100ABHTE CTOJIBKO K€ KOHII. CEPHOM
kucioTel. Crerka Harpeiite. OOpaTuTe BHMMaHME Ha CHEIU(GUYSCKUNA 3arax
IUATIIIOBOTO »dupa. Hamummure ypaBHEHHE peakIMU TOJYyYEHHUS TUITHUIOBOTO
a¢dupa U3 FTaHOIIA.

OnwiT 3. B3aumoneictBue riuiepuHa ¢ ruapokcuaoM mean (II) — kauecTtBeHHas
peakiys Ha MHOTOATOMHBIE CIUPTHI.

B npobupky nmomectute 2-3 kamm pactBopa cynbdara menu (II) m 4-5 xamens
pacTBopa rugapokcuaa Hatpus. OOpaTuTe BHUMaHUE Ha BBINAJIEHNUE TOJIyOOro Oocaika
ruapokcuna meau (II).

Jlo6aBbTe B 3Ty NMpOOUPKY pacTBOp MNIMIIEPUHA U THIATEIBHO mepemeniaiTe. Yto
mpouszonuio ¢ ocankom? Kak M3MEHWIACh OKpacka pacTBopa? 3alMIluTe
HaOmonenus. Hamumure B CTpykTypHOM  (opMe  ypaBHEHHE  peaKIUu
B3aMMOJICUCTBUS TauliepuHa ¢ ruapokcugom Menu (II) u Ha3oBUTE MOTydYEHHOE
BEIIIECTBO.

OmnbIT 4. KayecTBEeHHBIE PEAKIIUH HA AJIbJICTUIBL.

4.1. Peakmus dhopmanpaeruaa ¢ rugapokcuaom meau (11).

B mpoOupky momectute cHavana 5 kamenb GopMaliiHa, 3aTeM 2 Kalid pacTBopa
cynbara menu (I1) u 5 kamens 10% pactBopa ruapokcuna Hatpusi. Cpazy HaUHHUTE
HarpeBatb, CJEAs 3a IMOCIEAOBATEIbHBIMA W3MEHEHUSAMH, MPOUCXOI[IINMHU B
npobupke ¢ ocankoMm. OOpa3yromuiicss B KOHIIE PEaKIMU KPACHBIA OCaTOK HMEET
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coctraB  CuyO. 3anumure HaOmoaeHus. Hanumumre ypaBHEHHE peakuuu
dbopmanpaeruaa ¢ ruapokcuaoMm meau (I0).

4.2. Peakiust «cepeOpsiHOro 3epKaia.

[Ipn mpoBeIeHHH OIbITa CTPOTrO COOJIOJAMTE TMOCIEAOBATEIIBHOCTD JOOABICHHS
PCaKTHBOB.

B ugucryro cyxyro npobupky nomecture 2 Karmm 2% pacTBopa HUTpara cepedpa u
B300JITaliTEe, YTOOBI OH XOPOIIO CMOYHJI CTEHKH NPOOUpPKHU. Jl00aBbTE KaIlIIO KOHII.
pacTBopa amMmmuaka. Ecinu mosBUTCS Oypbhlii HEMCYE3aAIOMUNA 0CaloK, J00aBbTE eIié
Karmo amMmuaka. Ecim ocazok wcde3HeT cpasy, BTOPYIO KaIulio He I00aBisiiTe, a
BBeauTe 2 Karmum dopmanuHa. [locime 3Toro, He B30aNTHIBas COACPKUMOTO, CIIETKA
MOJIOTPeTe, HE MOBOAS 10 KurieHus. HaOmromailiTe oOpa3oBaHWME Ha CTEHKaX
npoOupku Onectsimero ciost  cepeOpa. Peaknms  «cepeOpsiHOTO  3epKaniay -
XapaKTepHas peaknus Ha ajupAeTUibl. 3amumure HaOmoaeHus. HanwmmmTe
ypaBHCHHUE PEaKIIMU BOCCTAHOBJICHHS cepedpa popMaInHOM.

[To X0y pa®OTHI 3aMOJHUTE TAOIUITY U CACITANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.

OcymiecTBUTE MpeBpalieHus (COCTaBbTe YpaBHEHHs cornacHo cxeme). [loamummre

Ha3Banug Bemects. C,H, — C,H, — C,HsOH — CH;COH

JIABOPATOPHAS PABOTA Nel8

Ha3zBanue pa6orsi: ccnenoBanrue CBOMCTB KapOOHOBBIX KUCIOT U UX COJICH.

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

IIpUMEPE YKCYCHOM KHUCIIOTHI).

2. CpaBHUTH CBOMCTBA OPTaHUYCCKUX M HEOPTAHMICCKUX KUCIIOT
3. Hammcath ypaBHEHHUS BBHITTOJTHCHHBIX PEAKITUI B MOJICKYJIIPHOM ¥ HOHHOM BHUJIE.

PeaktuBbl: ConsiHas KuCIoTa, TUAPOKCHJ HATpHUs, YKCYCHas KHUCIOTa, LHUHK,
dbenondranens, TakMyc, KapOOHAT KaJbIUsl, MBUIbHBIE CTPYKKH.

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

Pesyabrarsl:

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

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

3HAHMA: CBOMCTBA KapOOHOBBIX KUCJIOT U UX COJIEH;

YMEHMsI: COCTaBJIATh YPABHEHUS PEAKIUM, XapaKTEPHBIX JIJIs1 KApOOHOBBIX KUCJIOT U
UX COJIEH.

Xoxa padoThi:

Ilpumeuanue: ONBITHI C OPraHUYECKUMU U HEOPTAaHMYECKUMH KHCJIOTAMHU
MIPOBOAUM MapasuIeNIbHO.

OmnbiT 1. CBOWCTBA YKCYCHOW KHCJIOTHI.

1.1. Tlomectute B 2 mpoOUPKH MO OJHOW TpaHyse ITMHKA W 00aBbTE B IMEPBYIO
MPOOUPKY 2 MJI YKCYCHOM KUCJIOTHI, BO BTOPYIO — 2 MJI COJISTHOM KUCIOoThl. OOpaTuTe
BHUMaHHE Ha TIOSIBJICHHE IIy3bIPHKOB Ta3a B 00euX MpoOupKax. 3amuIimTe
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HaOmoneHnusi. Hanumure ypaBHEHHE peaklMU LUHKAa C YKCYCHOM KHCJIOTOM H C
COJIIHOM KuciioTou. Iloanuimmre Ha3BaHus BEILECTB.

1.2. TTomectute B 2 mMpOOUPKH MO 2 MJI pacTBOpa IIEIOYH (TUIPOKCUJT HATPHUS),
no6aBbTe B KaXIyl0 MpoOMpKY Kario (eHondranenna. BBeaute B MeEpByrO
npOOUPKY 2 MJI YKCYCHOM KUCIIOTBI, BO BTOPYIO — 2 MJI COJISTHOM KUCIOThl. OOpatute
BHUMAaHHE Ha U3MEHEHHE OKpAacKM B 00eux MpoOupkax. 3amuiiure HaOIIOJACHHUS.
Hanumure ypaBHeHMs IpoBeEHHBIX peakuuid. [loanummre Ha3BaHUs BEILIECTB.

1.3. Ilomectute B 2 mpoOMPKH HEMHOTO KapOOHAaTa Kanbliug U 100aBbTE B MEPBYIO
MpoOUpPKY 2 MJ YKCYCHOM KHCIOTBI, BO BTOPYIO — 2 MJ COJISHOM KHCJIOTHI.
BauMarenbHO mpoHAOMIOMATE 3a MPOUCXOMSIIMM  MPOLECCOM.  3alUIIUTe
HaOmroaeHus. HanmuimmTe ypaBHEHHS BBITIOJIHCHHBIX peakiuu. [loanummre Ha3BaHUs
BEIIECTB.

OnpiT 2. 'Hapoau3 MbLIa.

Conu cTeaprHOBOM KHUCJIOTHI U IIEIOYHBIX METAJJIOB MPEACTABIAIOT COOON MbLia.
Uccnenyem cBolicTBa Mblia.

2.1. Haneiite B npoOupKy 2MJ1 TUCTHUIUIMPOBAHHOW BOABI, N00aBbTE B HEE OJIHY
CTPYXKYy MbLJa M Xopolio mnepememante. OOpatuTe BHUMaHUE Ha TMOSBJICHUE
MYTHOTO pacTBopa. 3amumuTe HaOmofeHus. Hamuimure ypaBHEHUE peakIuu
TUAPOJIN3a MbLIA.

2.2. K nonydyenHomy pactBopy no6aBbre 1-2 kamnu ¢enondranenna. OOpaTute
BHHMaHME Ha OKpacKy pacTBopa. Kakyro cpemy mmeeT pacTBOp MbLIa.

[To xoy pa®OThI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOBI.

KoHTposibHBIE BONIPOCHI.

1. Kakas Briciias kapOOHOBasi KMCJIOTa BXOJIUT B COCTaB Mbljia?

2. Tlouemy MBLIOM YMBIBAaThCS HE PEKOMEHITYETCS?

3. Uto npeacTaBisiroT OO0 CHHTETHIECKHE MOIOIIE CPEICTBA?

JIABOPATOPHAS PABOTA Nel9
HaszBanue padorsi: VccrneqoBanre CBOMCTB IIIOKO3bI, Caxapo3bl, Kpaxmania.
Iesu padoTbI
1. JlokazaTh SKCIEPUMEHTAILHO, YTO TII0K03a 00J1a/1a€T CBOMCTBAMHU
MHOT'OAaTOMHOT'O CIIUPTA U albAETHA.
2. UccnenoBaTh usznueckue CBOMCTBA caxapo3bl.
3. HccrmemoBaTh pacTBOPUMOCTH Kpaxmaiia B BOJIe, IPOBECTH KaYeCTBCHHYIO
peaKIuIo Ha Kpaxmal.
4. HamnucaTh ypaBHEHUS BBIMOJHEHHBIX PEAKIIHM.
PeakTuBbi: 10% pacTBOp DIMIOKO3BI, caxapo3a, Kpaxmay, pacTBOpP THAPOKCHIA
Hatpus, pactBop cyibbara meau (II), cepHas kucnora, Bona, HogHas Boja.
Oo6opynoBanue: IlltatuB c mpoOupkamu, cyxoe roprodee, CIHUYKH, acOecToBas
CeTKa.
Pesyabrarsl:
memanpeomemnste: MPII 02, MPII 03, MPIT 05, MPIT 13, MPII 17, MPP 01,
MPK 03, MPK 06;
npeomemmnuwie: 11P6 02, ITP6 04, ITP6 05, ITP6 07, TTP6 08;
3HAHMS: CBOMCTBA IIIIOKO3bI, CaXapo3bl U Kpaxmana,
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YMEHHSI: COCTaBJISITh YPABHEHHUS PEAKIINI, XapaKTEPHBIX JJI TIIOKO3bI, CaXapo3bl U
Kpaxmalia.

Xoxa pab6oThi:

OmneiT 1. CBOWCTBA TIIOKO3BL.

1.1. O6Hapy>keHHE Y TJIFOKO3bI CBOMCTB MHOTOATOMHOIO CIIUPTA.

[TomecTuTe B mpoOUpPKyY 4 Karuid pacTBOpa 1eIouu (TUIPOKCUIA HATPUSA) U 2 KaIlIH
pactBopa cynbdara meau (I1). Berpsaxuure coaepkumoe MpoOUpPKU 10 00pa30BaHUS
ocagka. JloGaBbTe Karmio, TIJIIOKO3Bl M TIATENbHO TepeMeriaiite. OOparute
BHUMaHUE Ha 00pa30BaHUE PACTBOpPA CUHETO I[BETA, YTO SIBJIACTCS XapaKTEPHBIM JJIs
MHOT0aTOMHBIX CIHUPTOB. 3anumuTe HaOmwojeHus. Hanummre ypaBHEHUE peakiuu
rt0Ko3bI ¢ rusipokcusioM Menu (II). [loanuinvre Ha3BaHUS BEILIECTB.

1.2. OGHapy>KEHHE Y TIIOKO3bI CBOWCTB aJIbJICTHJIOB.

[lomydyeHHbld pacTBOp HarpeBaiTe B MNpoOOMpPKE OO KUIEHUsA, cleasd 3a
MOCJIeIOBATEIbHBIMA U3MEHEHUSIMU, TTPOUCXOSIIIUMHU ¢ ocaakoM. OOpa3yromuiics B
KOHIIE pEAKIUH KpacHbIM ocanok umeeTr coctaB Cu,O. JlaHHas peakuus XxapakTepHa
JUISL  albJETUIOB. 3anuiiuTe HaOmojeHus. Hamuimre ypaBHEHHE peakiuu
BoccTaHoBjeHus rTunpokcuaa meau (I1I) rimroxo3oi. [loanuiivre Ha3BaHUS BEIIECTB.

OmnpiT 2. CBOMCTBA caxapo3bl.

BHuMarenbHO paccMOTpUTE KpUCTaUlbl caxapo3bl. [loMecTUTE HECKOJIBKO
KpUCTAJUIOB B MIPOOUPKY U 100aBbTe BOJbI. OOpaTUTe BHUMAHUE HA PACTBOPUMOCTD
caxapo3ssl. OnummmuTe GU3nIecKrue CBOMCTBA caxapo3bl.

OmneiT 3. CBOKMCTBA Kpaxmadna.

3.1. PacTBOpeHME Kpaxmasa B BOJIE.

HacpinbTe B MpoOMpPKY HEMHOTO Kpaxmaia, J00aBbTe 2 MJI XOJIOJHOW BOJBI U
xopowo B30oaTaiTe. OOpaThuTe BHHMAHHME, YTO KpaxMmajl HE pacTBOpSETCS B
XoJionHOM Boje. HanelTe B yuCTyI0 MpOOUPKY 5 M BOJIBI M HarpeuTe 0 KUICHHUS.
Brnetite B mpoOUpKYy C KHIISITKOM COJEpKUMOE TepBoil mpoOupku. OOpaTute
BHMMaHHe Ha oOpa3oBaHME BS3KOTO pacTBopa — Kielcrepa. Onummre
PacTBOPUMOCTB Kpaxmaiia B XOJIOJHOU U TOpAYE BOJIE.

3.2. KauecTBeHHas peaklys Ha KpaxMal.

B nipoOupky ¢ oXJIaKJeHHBIM KJICHCTEpOM J100aBhTE KAl CHIIBHO pa30aBiICHHOM
HomHou Boabl. OOparuTe BHHUMaHUE HAa M3MEHEHHUE OKPACKH PACTBOpA. YKAKUTE
XapaKTEPHbIN MMPU3HAK KAYECTBEHHOW PEAKLIMU Ha Kpaxmall.

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

KonTposbHbIE BOIIPOCHI.

OcyiecTBuTe NMpeBpanieHus (COCTaBbTe ypaBHEHUs comtacHo cxeme). [lognummmre
Ha3BaHUs BelecTB. GOPMYIIbl BEIIECTB B YPABHEHUSIX MPEICTABUTH B MOJICKYJISIPHOM
U CTPYKTYPHOM BHJIE.

C6H1206 — C2H5OH — CH3COOH — CH3COOC2H5

JIABOPATOPHAS PABOTA Ne20
Ha3Banue padotbi: VccrneqoBanue cBOMCTB OETKOB
Iesu padoTbl
1. W3yuuth cBOICTBA OENKOB.
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2. BBISCHUTH yCTONYHBOCTH OEITKOB MO OTHOIICHHUIO K HATPEBAHUIO U BO3JICHCTBHIO
PEaKTHUBOB.
3. IIpoBecTu 1BETHBIE peAKIIUU HA OCIKHU.

PeakTuBbl: PacTBop KypuHoro 6enka, cyabdar meau (II), ruapokcu HaTpus, KOHII.
CepHasi KUCJI0Ta U a30THAsl KUCIIOTA.

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

Pesyabrarsl:

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

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

3HAHMA: CBONCTBA U CTPOCHUE OCIIKOB,

YMeHHsI: TPOBOUTH KaU€CTBEHHBIC PEAKIIMKU Ha OCJIKHU.

Xoxa paboThi:

OmnpiT 1. PacTBOpeHue OEIKOB.

[IpuroroBeTe pactBop Oenka. Jyist 3TOr0 pazdeiite KypuHOE SMII0 U aKKypaTHO
oTnenuTe OENOK OT jKelTKa. belok moMectuTre B XMMHUYECKUN CTakaH, U 3aJIeTe
XOJIOMHOM BOJOW, pa3MeElIMBas CTEKISIHHOM mnanoykod. OxapakTepuszyhuTe BHI
pacTBOpa SMYHOTO OeJKa.

Omnpit 2. Jlenarypaiiusi 6€JIKOB.

2.1. B npoOupky HajedTe 2 MJ pacTBopa SIMYHOTO Oejka M J0OaBbTE HEMHOTO
pactBopa cynbdara meau (I1). OGpaTtuTe BHMMaHUE Ha JAeHATypaluio Oenka. B uém
OHa MPOSBIAETCA? YKaXKNATE IPUUNHY ACHATYPALUU.

2.2. B npoOupky HajedTe 2 MJ pacTBOopa SIMYHOTO OeyKka M J0OaBbTE HEMHOTO
cepHOil kucioThl. OOpaTuTe BHUMaHUE Ha BBIMAJCHUE OCAIKA. YKAXKUTE MPUUUHY
ATOTO SIBJICHUS.

2.3. B npoOupky HaneiTe 2 MJ pacTBOpa SIMYHOTO Oenka u Harpeiite. OOpatute
BHHMaHHE Ha CBEpThIBaHUE Oenka. Kak Ha3pIBaeTcs ATOT rmpoiiecc?

Onpit 3. I[BeTHBIE peakInu Ha OCITKH.

3.1. buyperoBas peakuusi.

Haneiite B mpoOupky 2 mi pacTBopa Oenka, go0aBbTe 1 M pactBopa cyibdara
meau (II) u 2 M ruapokcuaa Hatpus, Xopoiio B3oonTaiite. OOpaTuTe BHUMaHUE Ha
U3MEHEHUE OKPACKH pacTBOpa. YKAKHUTE XapaKTepHBbIM MpHU3HAK OWYpPETOBOM
peakiuu. Kakue QyHKIMOHAIbHBIE TPYMIbl MOJIEKYJbl O€jika WrpalT pojib B
W3MEHEHUH OKpacKu?

3.2. KcaHTONPOTENHOBAS PEAKITUSL.

Haneiite B mpobupky 2 M pacTBopa Oeska npuiieite 1 M1 KOHII. a30THOM KUCIOTHI
1 Harpeiite cmech. OOpaTUTEe BHUMAaHUE HAa U3MEHEHHE OKPACKU OCaJKa. YKaKHUTE
XapaKTEpHbIA MPHU3HAK KCAHTONMPOTEHMHOBOW peakuuu. Ha kakue (hyHKIMOHAIbHBIE
IPYIIbl JAHHAS PEAKIUS SIBISETCS KAYECTBEHHOM?

[To xomy paboThI 3aMIOJIHUTE TAOJMITY U CHAETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.
1. Kakwue cBsI3M y4acCTBYIOT B 00pa30BaHUU BTOPUYHON CTPYKTYpHI Oenka?
2. Kakwue BemectBa 00pa3yrorcs Mpu THAPOTIN3E OEITKOB?
3. Kakwue cBsi3u y4acTByIOT B 00pa30BaHUU NEPBUYHOMN CTPYKTYpHhI Oenka?
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4. JlokaxuTe, 4TO OCJKHU ABIISIIOTCS MOJTUMEPAMH.
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HPUJIOKEHUSA

Ipunoscenue 1

Oo6o3navenue| lucnepcuas ¢gaza| Jlucnepcuas cpeaa Ha3Banue u npumep
r/r ["azoo00paznas ["azo00paznas JlucniepcHas cucteMa He 00pas3yeTcs
KT Kunkas ["a3000paznas A»npo30s: TyMaHBbl, 001aka
T/T Trépnas ["a3o000paznas Aspo30m (ITBUTH, TBIMBI), TTOPOIIKH
'K ["a3000paznas Kunkas I"a30BBIC 5MYJIBCUU U [IEHBI
KK Kunkas Kunxas OMysbcun: HePTh, KpeM, MOJIOKO
T/XK TBépnas Kunkas CycnieH3uu ¥ 30J14: Wi, B3BECh, acTa
I'/T ["a3o000paznas TBépnas [Topuctslie Tena
n KanuispHele CUCTEMBI: KUIKOCTh B
XK/T Kunkas Teépnas
NOPUCTHIX TeJIaX, [PYHT, 10YBA
n .. TBEpAbIE reTEPOreHHbIE CUCTEMBbI: CIIJIABbI
T/T Teépnas Teépnas P p ’
OCTOH, KOMITO3UIIMOHHbBIE MATEPHAIIBI
Ipunoocenue 2
Tabauna 1 PacnosnaBanue miacrmace
IlnacTmacca Baemnue OTHolIEHNE K JleiicTrBue
NPU3HAKHA HATPeBaHUIO, pacTBopuTeseH
TOPEeHHI0
[TonusTunex Msarkuid, [Ipu nHarpeBanum pasmsirdaercs |B amerone, 6eH3one,
MPO3payvHbIH, — MOYKHO BBITSIHYTh HUTH. ['OpuUT | muxiopaTane HE
3JaCTUYHBIH, CUHUM IIJTAMEHEM. pacTBopsieTcs,
YKUPHBIA HA OIIYIIb. CTAaHOBUTCS
PBIXJIBIM.
[HomuBuHMIXIOpUA | MSITKUMN. [Tpu |Ilpu HarpeBanum pasmsryaercs. |B arerone, OeHzosne
MMOHM>)KEHHOMN loputr HeGonpmUM TUTAMEHEM, |HE pacTBopsieTca. B
TeMIeparype o0Opa3ysl 4epHBI IIapuk. BHe |AuxiopaTaHe
TBEpAbIM M XpYIKUWA. |I1amMeHHu racHeT. IIpu ropenuum |HaOyxaer.
YYBCTBYETCS OCTPBIi 3amax.
ITomuctupon Teepapii, xpynkui, (I[Ipu HarpeBanuu pasmsryaercs, |B aleToHe
MOYTH MPO3PAYHBIA.  |[JIETKO BBITATUBAETCS B HUTH. Halyxaer.
PactBopsercs B
OeH30l5lIe, KCHJIOJIE,
JUXJIOPITAHE.
[Tomumernnmera- | TBepaplid, [Ipn HarpeBanum pasmsargaercs. |B aleToHe
KpwujaT IIPO3payvHbIN. I'oput xenThIM ¢ cCUHEW KaiiMoi |HaOyxaert.
mIaMeHeM, C  xapakTepHbIM |PactBopsiercs B
MOTPECKUBAHUEM, OeHzone, Ou- H
pacrpocTpaHnss crenuuueckuil |TeTpaxyiopITaHe.
3arax CJI0KHBIX d(UPOB.

35



http://ru.wikipedia.org/wiki/Туман
http://ru.wikipedia.org/wiki/Облака
http://ru.wikipedia.org/wiki/Пена
http://ru.wikipedia.org/wiki/Нефть
http://ru.wikipedia.org/wiki/Крем
http://ru.wikipedia.org/wiki/Молоко
http://ru.wikipedia.org/wiki/Ил
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

BosaokHo Cxuranue HeiicrBue HNOs HeiictBue HeiictBue
H>S0, aleToHa

Xnonok |[opur OvicTpo ¢ 3amaxom |PactBopsiercs, PacTtBopsiercs 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  pacThpaercs B
MMOPOIIOK.

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

HOE AaokeHor Oymaru. Octarores |00pa3yss OecuBeTHBIN |HaOyxaer U |pacTBOpsieTcs
ClIeJIbl. pacTBop pacTBopsieTcs

Hutpon |['oput, o00pa3ys temusiii |He pacTBopsieTcs PactBopsiercs He
HeOJIeCTAIIHIHA PBIXJIBIA pacTBOpsieTCs
HIapUK

JlaBcan l'opur xonTsammm miameneM, |He pactBopsercs PactBopsiercs He
oOpasyer TBEPJIbIi pacTBOpsieTCs
OnecTAmMiA MapuK TEMHOTO
LIBETA

Kanpon |[lnaButcsa, oOpa3ys Temubiii |PacTBOpsiercs, PacTtBopsiercs, He
OJiecTAImuiA mapuk. |00pazys OeclBETHBIN |00pa3ys pacTBOpSIETCS
UyBCcTByeTCSI ~ HENPUATHBIA |pacTBOP. OeclLIBETHBII
3anax pacTBop.

IIpunoowcenue 3

ILnoTHOCTDL M NMPOUEHTHOE COACPKAHUEC PACTBOPOB XJI0PpHAA HATPUS.

3
HHOTHOCT;’ *10%, KOHIEHTDA-11Hs HHOTHOCTB*10'3, KF/M3,
Konuenrpauus, % Kr/M, t o/p L, NPH TeMrepaType
IIpU TEMIIEpaType 0
10°C 20°C 10°C 20°C
1 1,0071 1,0053 14 1,1049 1,1008
2 1,0144 1,0125 15 1,1127 1,1065
3 1,0218 1,0196 16 1,1206 1,1162
4 1,0292 1,0268 17 1,1285 1,1241
5 1,0366 1,0340 18 1,1364 1,1319
6 1,0441 1,0413 19 1,1445 1,1398
7 1,0516 1,0486 20 1,1525 1,1478
8 1,0591 1,0559 21 1,1607 1,1559
9 1,0666 1,0633 22 1,1689 1,1639
10 1,0742 1,0707 23 1,1772 1,1722
11 1,0819 1,0782 24 1,1856 1,1804
12 1,0895 1,0857 25 1,1940 1,1888
13 1,0972 1,0933 26 1,2025 1,1972
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