MunuctepcTBo 00pa3oBanus U Hayku YensOMHCKOWM 00IacTH
['ocynapcTBeHHOE Or0/1KETHOE PO ecCHOHATBHOE 00pa30BaTeIbHOE YUPEKICHHE
«HOxHO-YPpanbCKuil roCyIapCTBEHHbIH TEXHUYECKUH KOJLIEIA»

METOANYECKHUE PEKOMEHJIAILIUHU
1O BBIIIOJHEHUIO JIABOPATOPHBIX PABOT
1o 00111e00pa30BaTEIbHOM TUCITUTIIIMHE
«XUMH D)
s cnienuaiibHOCTH 08.02.04 BogocHadxxeHue U BOIOOTBEIeHHE

pouIb 00yUSHHUS: TEXHOJIOTHY eCKUit

DI «IIPOPECCUOHAJIUTET»

Yensonnck, 2023



PEIIEH3USA

Ha METOJIMYECKHE PEKOMEH/IAlUHU 0 BBIMOJHEHUIO TaOOPATOPHBIX paboT Mo
0011e00pa3oBaTeNbHON TUCIUILIMHE «XUMUS» IS CTIEHUaTbHOCTH
TEXHOJOTUYECKOTO MPOQPUIIS
08.02.04 BonocHaOxeHHUE U BOTOOTBEICHHE,
paspabortannbie npenogaBareneM ['BIIOY «tOxHo-Ypanbckuii rocy1apcTBEHHBIHN
TexHu4YecKkui kosuex» Kpupomeeron B.B.

Hacrosmue meroandeckue peKOMEHIAIMU COCTABJICEHBI B COOTBETCTBHM C
tpeboBanusimu OI'OC CIIO mo cneuuansHocT 08.02.04 BogochaGxkeHue wu
BOJIOOTBEJICHNE M C Yy4eToM pabouedi mporpaMMmoir oO0Imeo0pa3oBaTeIbLHOM
TUCITUTUTIHBI « XUMUSD».

B ocHoBe 0611e00pa3zoBaTeIbHON AUCIUIUIUHBI « XUMUSD» JICKHUT YCTAaHOBKA Ha
dbopmupoBaHre y 00y4aeMbIX IEJIOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMHUHU B
CO3JJaHUU COBPEMEHHOH €CTEeCTBEHHO-HAyYHOM KapTHHBI MHPa; (HOPMHPOBAHUE
HaBBIKOB UCCIIEA0BATENIbCKOM pabOThl, pa3BUTHE TTO3HABATEILHOTO HHTEPECA.

Hacrosime meromuueckue pekomeHaanuu paccuutanbl Ha 40 wyacos. Hx
collepKaHUE  OMpeneNsieT  METanpeIMETHbIE, TMPEIMETHbIE W  JIMYHOCTHBIC
pe3yNbTaThl, BKJIOYAET B ceOsl MepedeHb JIabopaTopHBIX paboT, TpeOOBaHMS K
BBIIIOJTHEHUIO  OTYETOB W  KPUTEPUU  OLCHUBAHUA, COJACp)KaHUE  PpadoT,
PEKOMEHYEMYIO JINTEPaTypy.

[IpencraBiieHHBIN IEPEUCHb BKJIIOYAET PaOOTHI, TOCBAIICHHBIE OCHOBAM XHUMUU
JTUCTIEPCHBIX ~ CHCTEM, M3YYCHUIO OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX U
OpTraHUYECKUX BEIECTB, BAXKHEUIIIUX XUMUUYECKUX IPOIIECCOB, a TAKXKE H3YYCHUIO
TPy TPUPOAHBIX M CHHTETHYECKHUX MTOJTMMEPOB.

[IpencraBnennbie 1a0OpaTOPHBIE PAOOTHI SABISIFOTCSA OJHON M3 (HOPM TEKYIIETO
KOHTPOJIsI, TIO3BOJISIFOT 3aKPENUTh U MPOBEPUTH OCHOBHBIE MOMEHTHI COJCPIKAHUS
oOyuenus. CrenyeT OTMETUTh NPOGEeCcCUOHAIBHYIO HAMPaBIEHHOCTh padoT,
CBSI3aHHYIO C TEXHUUYECKUM MpoduiieM oOydeHHUs.

MeTtonuueckre peKOMEHIAIMH TI0 BBIMOJIHEHUIO JTAOOPATOPHBIX pabOT MOTYT
OBITH PEKOMEHIOBAHBI I U3y4eHUs 0011e00pa30BaTeNbHON JUCITUTUTMHBI « X UMUSD)
U1 crenuanbHoCTH  TexHosormdeckoro mnpodmis 08.02.04 BogocHaGxkeHue u
BOJIOOTBEJICHUE.

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

Meroanueckiue PEeKOMEHJAllMU IO BBIMOJHEHUIO JIA0OPATOPHBIX paboT o
0011e00pa3oBaTeNbHON AUCIUIUIMHE «XUMHUS» MpeAHa3HAYEHBI NIl 00y4aronIuxcs
cunerpanbHocTd 08.02.04 BogocHaOkeHue W BOMOOTBEIEHHE TEXHOJIOTHYECKOTO
npoduis, y4acTBYIOIIEH B peanu3anuu ®denepanbHOrO pOeKTa
«IIpodeccuonanurery.

JIabopaTopHbIe 3aHATHUS SABISIOTCS BaXKHBIM 3JIEMEHTOM 001€00pa30BaATEIbHON
TUCITUIUIMHBL. B Tiporiecce BBIMOMHEHUS JTa0OpaTOPHBIX paboT, oOydarommecs
CUCTEMAaTU3UPYIOT U 3aKPEIUISIOT MOJYYEHHbIC TEOPETUUYECKUE 3HAHMS, Pa3BUBAIOT
WHTEJUICKTyallbHbIE W MPOGECCHOHANBbHBIC YMEHHS, (GOPMHUPYIOT —DJIEMEHTHI
KOMITETCHIINIA OyyIINX CIIECIHAIUCTOB.

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
podecCUOHANIBHBIX 3a/1a4, TPO()ECCHOHATHLHOTO U JINYHOCTHOTO Pa3BUTHS;

— (¢opMupoBaHre 'y  OOy4YalOIIMXCS  YMEHHMH  MOJTBEPXKJIaTh  3HAHUS
XUMUYECKUMHU OIBbITAMU, AHAJIM3UPOBATh, IMO3HABATh MHOT000pa3ue MNPUPObI
BEIIIECTB, HAKAIIMBaTh (DaKThl JI1 CpaBHEHUU, 000OIEHH, BEIBOJOB, B TOM UHUCIIC
MIPU U3YYCHHUH IPYTUX JTUCIHUIUINH;

— pa3BuTHE Yy OOydYaromwuxcss ymMeHuUd HaOmoaaTh (AKTBl U SBJICHUS U
OOBSICHSITh UX CYIIHOCTh B CBETE U3YUEHUS TCOPUIN U 3aKOHOB;

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

— TpUOOpeTeHre OOYYAIOIIMMUCS CIECIMATbHBIX YMEHUN W HaBBIKOB PabOTaTh
CaMOCTOSTENIbHO; YMEHHI OCYIIECTBIISITh HHTEPIIPETAIIMI0O UTOTOB J1abOpaTOpPHOM
paboThI, OLICHUBATh TPUMEHUMOCTH TOJIYYEHHBIX JAHHBIX Ha MPAKTUKE, B KAUECTBE
MCTOYHHMKA HAYYHOTO 3HAHUS.

— OCO3HAHHE OTBETCTBEHHOCTH OOYYarOMIMXCS CTPOTO COOJIIONATh MEPHI
0e30MacHOCTH Mpu padoTe B JIabopaTopuM, palMOHAIBLHO pPacxXxoJ0BaTh pabouee
BpeMsl U XMMHUYECKHE PEAKTHBbI B XUMHUYECKOW J1abopaTopuu, a TaKXKe YMEHHUU
OKa3aHMs EPBOM TOMOIIIH;

Boinonnenune n1abopaTopHbIX pabdOT AMCHMIUIMHBL «XUMHUS» O00ECIeUHBAET
JOCTHXKEHUE CIEAYIOIINX PEe3yJIbTaTOB 00yUYEHUS:

JUYHOCMHBIX
— JIP 23 I'0TOBHOCTS K TpyAy, OCO3HAHUE LICHHOCTH MacTEePCTBa, TPYA0JI00HE;
— JIP 25. UuTepec k pa3nudHbiM chepaM MpoPecCHOHATBHON JeSTEIHHOCTH,
yMEHHE cOBepUlaThb OCO3HAHHBIM  BbIOOp Oyaymiedl mnpodeccuu u
peann30BBIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIaHBI;
— JIP 31 Pacummpenue onbiTa JeITEIbHOCTH YKOJOTUYECKON HAITPABJICHHOCTH
Memanpeomen HuIX:



VHUBEPCANbHBIX YYEOHbIX NOZHABAMENbHBIX OeUCMBULL

— MPII 02 ycraHaBauBaTh CYIIECTBEHHBI MPHU3HAK WJIM OCHOBAHUS JJIsi
CpaBHEHMS, KilacCupuKaIuu U 0000IIeHNS;

— MPII 03 onpenensaTe nenu AEATEIbHOCTH, 3a1aBaTh apAMETPbI U KPUTEPUU UX
JIOCTHXKCHUS,

— MPII 05 BHOCHTBH KOPpPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
pe3yJIbTaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBUN IEITENBHOCTH;

— MPII 08 crocoOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY TOMCKY METOJIOB
pELIEHUS IPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3JIMYHbIX METOJIOB ITO3HAHUS,

— MPII 12 BBISBIAT NPUYMHHO-CIEICTBEHHBIE CBA3W W aAKTYallM3UPOBATH
3a7a4y, BBIABUIaTh TUIIOTE€3y €€ PEIICHUS, HAXOJIWUThb AapPryMEHTHI JUIA
JIOKA3aTeNbCTBA CBOMX YTBEPXKICHUM, 3a/1aBaThb MapaMeTpbl U KPUTECPUH
pELICHUS;

— MPII 13 aHanmu3upoBaTh MOJTYYEHHBIE B XOJ€ PELICHUs 3aJa4d PE3YJIbTaThl,
KPUTUYECKU OLIEHUBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE;

— MPII 17 yMerb NepeHOCHUTHh 3HAHUS B IO3HABATEIIBHYI0 M IPAKTUYECKYIO
00J1aCTH KU3HEACATCIILHOCTH;

— MPII 19 BblABUTaTH HOBBIE WJECH, NPEHJIAraTh OPUTHHAIBHBIC TMOAXOAbI U
pELICHMUS;

VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OeUCMEULI:

— MPK 03 BrnageTs pa3iuuHbIMU CIOCOOaMU OOILIECHUS U B3aMOICHCTBYS,

— MPK 06 noHumMaTh W UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U
WHIUBUYyaIbHON paOOTHI;

VHUBEPCANIbHBIX PecYNAMUBHbIX OelCEULL.

— MPP 02 caMOCTOSITENIBHO COCTaBIIATH IUJIAH PEIICHUS MPOOJIEMBI C y4eTOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEANIOUTSHHH;

— MPP 05 genate oco3HaHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh
OTBETCTBEHHOCTH 34 PEIICHUE;

npeomMemHulx:

— IIP6 01 chopmupoBaHHOCTH MPEACTABICHUN: O XUMUYECKON COCTaBISIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XMMHUU B TIO3HAHWM SIBJICHUU
npuponbl, B (HOPMUPOBAHMM MBIIUICHUSI M KYJbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUYECKUX
3a/lad ¥ HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO H
IIPUPOIHOM CpeLE;

— IIP6 04 copMUpPOBAaHHOCT, yMEHUW HCMIOJIB30BaTh HAWMEHOBAHUS
XMMHUYECKUX COCAUHECHUM MEXKIYHAPOJHOIO COK3a TEOPETUYECKOW U
NPUKIAIHOW XUMHM W TPUBHAIbHBIE HA3BAHUS Ba)KHEUIIMX BEUIECTB,
COCTaBJISITH (DOPMYJTBI HEOPTAHUYECKUX U OPTAaHUYECKUX BEIIECTB, YPABHEHUS
XUMUYECKUX pPEaKIMi, OOBIACHATh HUX CMBICI; IMOJTBEPXKJIAaTh XapaKTEPHBIC
XMMHUYECKUE CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMM SKCIIEPUMEHTAMU W
3aMUCAMHU YPABHEHUM XUMUYECKUX PEAKIUN;



[1P6 06 BmageHMe OCHOBHBIMH METOJAMHU HAYYHOIO IMO3HAHUS BEIIECTB U
XUMUYECKUX  sBJICHMM  (HaONoleHue,  U3MEpEeHHe,  AKCIEPUMEHT,
MOJENUPOBAHUE;

[1P6 07 chopMUpPOBaAaHHOCT, YMEHUU MPOBOAUTH PACUEThl MO0 XUMHUYECKUM
dbopMynaM ¥ ypaBHEHUSM XHUMHYECKHX pEaKklUUid C HUCIOJIb30BAHUEM
(GU3MUECKUX BEJIMYUH, XapaKTepPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; MCIOJb30BaTh CUCTEMHBbIE XMMHUYECKHE 3HAHMS I NPUHATHS
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYalIUsIX, CBA3aHHBIX C BEIIECTBAMU U
WX TPUMEHECHUEM;

[1P6 08 chopmMupoBaHHOCTH YMEHUH TIJIAHUPOBATH W BBHITIOTHITH XUMHYCCKUI
AKCIIEPUMEHT (TPEBpAILLEHUsI OPraHWYECKUX BEIIECTB IpPU HarpeBaHUM,
MOJIyYeHUE 3THIIEHA W W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU Ha
aNbJETUbl, Kpaxmall, YKCYCHYIO KHUCJIOTY; JeHarypaius OeJIKOB Mpu
HarpeBaHWM, I[BETHBIE pEAKIMU OEJIKOB; MPOBOAUTH PEAKIUA HOHHOTO
oOMEeHa, OMpeieNATh Cpeay BOJHBIX PACTBOPOB, KaUECTBEHHbBIE PEAKIIMHM Ha
cynbdar-, kapOOHAT- W XJOPUA-aHUOHBI, Ha KATHOH aMMOHHUS;, peIIaTh
AKCIIEpUMEHTaNbHbIE 3a7auu 1o TemMaM "Metamisl" u "Hemetamnsl") B
COOTBETCTBUM C TMpaBUIaMH TEXHUKU OE30MACHOCTH MpHU OOpALEHUU C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYAOBAHUEM; MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO HKCIIEPUMEHTA B (POpME 3alKMCH YPaBHEHUU COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMpPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

[IP6 10 chopMUpOBAaHHOCTH YMEHMI COOIIOJATh MpaBUiia KOJIOTUUYECKH
LEJIECO00PA3HOr0 MOBEACHUS B OBITY M TPYIOBOH AEATENBHOCTH B ULEIAX
COXPAaHEHMS CBOETO 30POBBS M OKPYKAIOIIEH MPUPOAHON CPEABL, YUUTHIBATH
OMAacCHOCTb BO3JEHCTBUSA HAa UBbIE OPraHU3Mbl OIPEICICHHBIX BEILECTB,
MOHUMAsl CMBICJI ITIOKA3aTelIsl MPEIeIbHON JOIYCTUMOM KOHLICHTPALUH.

anemenmos OK u IIK:

OK 01 BsiOupats criocoOsI perieHust 3aaad npohecCuoHaIbHON 1eITeTbHOCTH
MPUMEHUTENIBHO K PA3TUYHBIM KOHTEKCTaM;

OK 02 Hcnonp30BaTh COBPEMEHHBIE CPEICTBA MIOUCKA, aHAIIN3A U
WHTepnpeTanuu nHpopMauy 1 nHHOPMAITMOHHBIE TEXHOJIOTHH,
HE0OXOUMBIC IS BBHITIOTHEHHS 33134 PpOo(eCCHOHATLHON AeSITEbHOCTH;

OK 04 D¢ dexTuBHO B3aMMOICHCTBOBATh U Pa0OTATh B KOJIIICKTUBE U
KOMaH/JIE;

[1K 3.1 Mcnions30BaTh TaHHBIE JJA0OPATOPHOTO XUMUYECKOTO U
OHMOJIOTMYECKOT0 aHAIM3a BOJBI )11 MOHUTOPHHTA.

Onwucanue Kaxaou 1a00paTOPHON padOThI CONEPIKUT HOMEp, Ha3BaHHE, 1N

paboThl, TMepevyeHb pEaKTUBOB W 00OpyAoBaHUs, (QopMuUpyeMble B Mpollecce
BBITIOJIHEHUSI paOOThI 3HAHUSI U YMEHUS, OMMCAHNE AITOPUTMA BBITIOJIHEHUS PabOTHI,
BBIBOJ, U KOHTPOJBHBIE BONPOCHI (C II€JbIO BBISIBUTH M YCTPAHUTh HEIOYETHI B
ocBOeHHHU Matepuaia). OT4eT o npojenaHHON paboTe BHIMTOIHACTCS B TETPAASIX IS
71a60paTOPHBIX PaboT, KpaTKOE omrcaHue paboThl 0(OPMIIIETCS B BUIEC TAOTHUITHI:

AJIropuT™M BBINOJIHEHUS 51 ‘ YpaBHEHUS peaKUnii U BBIBOJIBI




HaOJII0IEHUS

Kpurtepuu oneHuBaHus:

— OlleHKa «OTJIMYHO» BBICTABIsICTCA OOydaromeMmycs 3a padoTy, BBINOJHEHHYIO
06e30mub0YHO, B TMOJHOM OOBEME C YYETOM pallMOHAIBHOCTH BBIOPAHHBIX
pELICHNN;

— Ormnenka «xXopoIIo» BBICTABISIETCS O0y4aroniemMycsi 3a padoTy, BBHIIOJHEHHYIO B
MOJIHOM 00BEME C HEJ0UETaMU;

— OleHKa «yJOBJIETBOPUTEIBHO» BBICTABIsIETCA oOOywaromeMycsi 3a paborty,
BBITIOJITHCHHYIO B HE TIOJTHOM 00beme (He MeHee 5S0% mpaBMIIBHO BBIMOJTHEHHBIX
3aaHuil OT o01Iero oobema paboThl);

— OrmeHka «HEYIOBICTBOPUTEIIBHO» BBICTABISIETCS OOywaromiemycs 3a pabory,
BBITIOJITHEHHYI0O B HE MOJHOM oObeMe (MeHee 50% mpaBMIIBHO BBIMOJTHEHHBIX
3a/laHuii OT o01Iero o0beMa paboThI).

2. IEPEYEHbB JABOPATOPHBIX PABOT

e Ko.1-
HaunmenoBanue 1a060paTopHOii padoThI BO
padoThI 4ACOB

1. CrniocoObl pa3iesieHrs reTePOreHHbIX CUCTEM 2

2. [TpuroToBICHNE NUCTIEPCHBIX CUCTEM U UCCIICIOBAHUE UX 2
CBOWCTB

3. [TpuroToBneHue pacTBOpa 3aJJaHHON KOHIICHTpAIIUU 2

4, [TpoBeneHue peakiuii HOHHOTO0 OOMEHa 2

5. HMccaenoBanue CBONMCTB KMCIIOT, OCHOBaHUM, COJICH. 2

6. Pemenune skcriepuMeHTaIbHBIX 33/1a49 Ha WACHTH(PUKAIIATO 9
HEOPTaHWYECKUX COCTMHCHUN

/. ['unponns coneil. 2

8. HccnenoBaHne  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  CBOMCTB 9
METAJIJIOB, HEMETAJIOB U UX COEAMHEHHI

Q. UccnenoBanne BIUAHUS Pa3TUYHBIX (PAKTOPOB HA CKOPOCTh 9
XUMHUYECKOM peaKIuu

10. | XuMuueckoe paBHOBECUE U YCIIOBUS €r0 CMEIEHUS 2

11. HccnenoBaHue CBOMCTB METAJUIOB U UX COEIUHEHUIN 2

12. | Ilony4yenue, coOMpaHue 1 pacrio3HaBaHUE Ta30B 2

13. CpaBHEHHE CBOWCTB MPOCTHIX BEIIECTB, OKCHJIOB U THIPOKCHUIOB 9
anemeHToB [II mepuona.

14. Koppo3ust MeTaJuioB 1 METO/IbI 3aIIIUTHI 2

15. [IpoBenenne peaknuii Mo 0OHAPYKEHHUIO YTIepoja U BOJIOpOa B 9
OpraHUYeCKUX BEIIeCTBAaX

16. Pacno3naBanue miacTMacc ¥ BOJIOKOH 2

17. UccnenoBanue CBONCTB CIUPTOB U aJIbJICTU]IOB 2

18. UccnenoBanue cBONCTB KAPOOHOBBIX KMCJIOT U UX COJIEH 2

19. | MccnenoBaHue CBOMCTB IITIOKO3BI, CaXapo3bl, Kpaxmalia 2
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Ne Kou-
padoThI HaumeHnoBaHue j1a0opaTopHOi padoThI BO
4acoB
20. UccnenoBanue CBOMCTB OEJIKOB >

JIABOPATOPHAS PABOTA Ne 1

HaszBanue pa6orbi: CriocoObl pa3eneHus reTepOreHHbIX CUCTEM

eab padoThI

1. O3HaKOMUTBCS C 0OPaA3IOM CMECH (COJIb C TIECKOM).

2. TlpousBecTu pasfeneHne CMECH, UCTIONB3Ys Pa3IuIHbIe CTIOCOOBI (OTCTanBaHME,

JIEKaHTalNIo, (PUIBTPOBAHUE, BHIMIAPUBAHHUE).

Peaktusnbl: [loBapeHHas conb, IECOK, BOAA, IPEBECHBIE OMWIIKU, KPACUTEND.

OO6opynoBanue: XHUMHUYECKUN CTaKaH, CTEKJISIHHAs Majlouka, (QUIbTpOBajibHAS
Oymara (OymakHbIN GUIBTP), BOPOHKA, ITATUB, papdopoBas Jalika, MarHuT.

Pesyabrarel:

Dopmupyemvie  Inemenmur  IIK  (npogpeccuonanvno  opuenmuposanmnoe
cooepicanue):

[IK 3.1. Mcnonb3oBaTh AaHHBIE Ja0OPATOPHOTO XUMHYECKOTO M OMOJIOrMYECKOrO
aHajM3a BOJAbI JJIs1 MOHUTOPUHTA,

memanpeomemnwie: MPI1 02, MPII 03, MPII 05, MPII 08, MPII 12, MPII 13,

MPII 17, MPII 19, MPP 02, MPP 05, MPK 03, MPK 06;

npeomemnwte: [1P6 01, T1PG 04, ITP6 07, ITP6 08, ITP6 10;

3HAHMA: CIIOCOOBI pa3/IeNIEHNs CMECEH;

YMEHHUS: BBIIOJIHITH JJA0OPATOPHBIN HKCIIEPUMEHT 110 Pa3/ICTICHUIO CMECH.

Xoxa paboThi:

OmneiT 1. PacTBOpeHUE 3arpsa3HeHHON conu. OTcTanBaHuUE.

PaccmoTrpute cmech conmu ¢ meckom. [lompoOyiiTe oTnenuTh coiib OT mecka. B
CTakaH cO cMecblo Hanelte mnpuMepHo 20 mi Boabl. CoaepkumMoe cTakaHa
MIEPEMELINBANTE CTEKIITHHOM IalOYKOW N0 pacTBOpeHus conu. Jlante pactBopy
orctositcsi. OOpatuTe BHUMaHUE HA OCEJAaHUE YACTUUEK IeCKa M YMEHBIICHUE
MYTHOCTH pacTBOpa.

OmnbiT 2. PUIBTPOBAHKE.

ByMaxHblil QUIBTp MOMECTUTE B BOPOHKY M CMOYMTE BOJIOM, paclpaBbTE €ro,
9TOOBl OH IUIOTHO MPUMBIKAJT K CTEHKaM BOPOHKH. BOPOHKY BCTaBUTh B KOJBIIO
mratuBa. KoHeln e€ NomkeH KacaTbCsli BHYTPEHHEM CTEHKH CTakaHa, B KOTOPOM
coOupaercsi OTGUIBTPOBAHHBIM pacTBOp. MyTHBIN pacTBOp HajlelTe Ha (PUIBTP 1O
CTEKJISIHHOM nayiouke. B crakaH cTeuer mpo3padHblil GuiIbTpar.

Onpit 3. J[eiiCTBHE MATHUTOM.

Ha wmcrok Oymarn HachllIbT€ HEMHOTO  TMOPOIIKOOOpPAa3HOW  cephl U
mopomkooOpasHoro keme3a. Ilepememraiite BemecTBa ImmareiaeM. YTo  BBI
HaOroAaeTe Mpy ACHCTBUY MarHUTa Ha MOTYYEHHYIO CMECh?

[TogymaiiTe, KaKk MOXHO pa3JEIUTh ATy CMECh, €CITU OTCYTCTBYET MArHUT.

OmeiT 4. OTCcTanBaHue U JEKAHTALMS.

[ToMecTuTe cMech Mecka W JPEBECHBIX OMWJIOK B BOJY, pa3MEIIalTe CTEKISHHOU
naJoykou. [l pasnesieHus MOMy4YMBILIEWCS CMECH MOMOXKIUTE HEKOTOPOE BpEMs,
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noka 6osee TsKENbIE YaCTUIBI HE OCSIYT Ha JTHO, a MeHee TSHKENbIe He co0epyTes Ha
NOBEPXHOCTH BOJbl. AKKYpaTHO CHUMHUTE C MOBEPXHOCTH BOJbI BCILIBIBIINE OINUJIKH,
a OCTaBILIYIOCS BOAY JEKAaHTUPYUTE.

OnpiT 5. OuyucTka 3arpsA3HEHHOW BOJBI (MPOQECCHOHATbHO-OPUEHTUPOBAHHOE
3aJIaHKE).

[IpuroToBpTE 3arpsA3HEHHYIO BOAY: B XMMHUYECKOM CTaKaHE CMEIIAWTEe BOAY C
MUIIEBBIM KpAacHUTeNIeM, 3aTeM J00aBbTe HEMHOIO Mecka (MEXaHHYEeCKOTro Mycopa) U
JEPEBSHHBIX ONWIOK. 3aT€M, MCIOJIb3Yysl HABBIKA MPEABIIYIIHUX ONBITOB, MOJYYHUTE
(buILTpaT, KOTOPHIA MPEACTABISAET COOO0N MOAKpPAIICHHYI0 BOIy. UTOOBI OYMCTUTH
BOJY OT KpacHuTelleH, UCTIONb3yTe aKTUBUPOBAHHBIN YTOJIb B KAUECTBE COpOEHTA.

[To xoy pa®OThI 3aMOTHUTE TAOIUILY U CAEIANTE BHIBOJIBI.

KoHTposbHBIE BOIIPOCHI.
1. MaiiTe onpeneneHus roMo- U TeTEPOreHHbIM CUCTEMaM
2. Ilepeuncnure METObI pa3eieHHs T€TEPOreHHBIX CMecei
3. OObsAcHUTE 3HAUEHUE CII0BA «(IOTAIH
4. OObsCHUTE 3HAYEHUE CIIOBA «XPOMOTOTpadus»

JIABOPATOPHASA PABOTA Ne 2

Ha3panue padorbi: [IpuroroBneHue AMCHEPCHBIX CHUCTEM M HCCIEIOBAHHUE HX
CBOMCTB.

eab padoThI:

1. IlpuroroBUTH CycrieH3HUIO KapOOHATA KaJIbIIUsI B BOJIE, U3YUUTh €€ YCTOMUUBOCTh

1 (a30BbIi COCTAB.

2.  O3HaKOMHUTKCS ¢ 00pas3mamMu JAUCTIEPCHBIX CHCTEM (TICHBI, IMYIbCHH, TBEP/IbIC
reTepOreHHbIE CUCTEMBI), ONPEAETUTh UX (DA30BBIA COCTAB.

PeaktuBbl: KapOoHar kanblusi, BOJa, MbLIO, MOJOKO, xjopupa sxene3a (II1),
CILJIABBI.

Oo6opynoBanue: [llTarus, npobupkwu, nepxxareib.

Pesyabrarsl:

Dopmupyemovte  nemenmur  IIK  (npogheccuonanvno-opuenmupoeanmnoe
cooepicanue):

[1IK 3.1. Wcrnonb3oBaTh JAaHHBIC JaOOPATOPHOTO XMMHYECKOTO M OHMOJIOTHYECKOTO
aHanu3a BOJAbI JJIs1 MOHUTOPUHTA,

memanpeomemnwie: MPI1 02, MPII 03, MPII 05, MPII 08, MPII 12, MPII 13,

MPII 17, MPII 19, MPP 02, MPP 05, MPK 03, MPK 06;

npeomemnwte: 11P6 01, TTPG 04, ITP6 07, ITP6 08, ITP6 10;

3HAHMS: IPUMEPHI TUCTIEPCHBIX CUCTEM,

YMeHMHsI: ONIPECIISITh AUCTIEPCHYIO (Da3y U JUCTIEPCUOHHYIO CPey.

Xoxa padoThi:

Onpit 1. [Tonydenue cycneH3nn kapOoHaTa Kaablvs B BOJIE.

B dapdopoBoii cTymke TIaTeNbHO pa30TPUTE KYCOUYEK MeJa 0 TOHKOTO TOPOIIIKA.
Brecute B mpoOUpKy HEMHOTO M3MEIBUEHHOTO MOPOIITKa, IpiielTe 4-5 M1 BOJIBI U
HECKOJBKO pa3 »JHEPruYHO BCTPAXHUTE TPOOUPKY. OTMEThTE pPaBHOMEPHOE
pacmpenenieHrue MopoIKka Mena Mo Bcemy oobemy cpeabl. [locTaBbTe mpoOUpKy B




IITATUB ¥ HaOMIONAaWTe dYepe3 HECKOJIbKO MHHYT pPacClOCHHE MOJyYeHHOU
CYCIIEH3UMU.

Kakne cucrembl Ha3bIBalOT CycneH3usiMH? YUTO SBIAETCS B JAHHOW CYCHEH3UHU
ucriepcHol (a3oit, TUCIEpCHOM cpeioi?

OmnpiT 2. O3HaKOMIIEHHE ¢ 00pa3laMU JIUCIIEPCHBIX CUCTEM.

O3HaKOMbTECH C OOpa3laMu JUCTIEPCHBIX CUCTEM: 1MpoOUpKa — MeHbI (BCIICHEHHBIH
MBUIBHBIN pacTBOp), 2 MPOOUPKA — SMYJIBCUH (MOJIOKO), METAJUIMYECKas TIACTUHA —
TBEp/bIE T€TEPOreHHbIE CUCTEMBI (CIUIAB).

[Tomp3ysice Tabmunieit 1 (mpwioxenue 1), ompeaenute B AaHHBIX JAHCIIEPCHBIX
CHCTEMax arperaTHoe COCTOSIHUE AUCTIEPCHOM (ha3bl U TUCTICPCHOM CpEbl.

[To xoy pa®OThI 3aMOJHUTE TAOIUILY U CAEIANTE BHIBOJIBI.

OmnbiT 3 (mpodeccroHanbHO-OpUEHTHPOBaHHOE 3ajanue) [lomyueHue 308 U ero
KAueCTBEHHAs XapaKTePUCTUKA.

[Tonxyuurte ruapo3oib. s 3Toro B ynucTyro KojOy kK 50 mMiI BoJBI, HArpeTou 10
kuneHus: no6aBbre 1 Ma HaceimeHHOro pactBopa FeCls. ITlocmemnuit pactBop
MPWIMBANTE MO KAIUISIM ¥ TIPY MHTEHCUBHOM IMEPEMEITUBAHUU COJEPKUMOTO KOJIOBI.
IlepememiBaHue TPUBOAUT K YBEIWYEHUIO YHUCJIA LEHTPOB KPUCTAIIIU3ALNH,
Oylaroyiapsi 4yemy MOJy4YaroTCsl YaCTHUIbI MajbiX pa3mepoB. [Ipu3Hakamu moiayyeHus
3071 SBJIFOTCSL W3MEHEHHME IIBE€Ta pPACTBOPA, IIOJHOE HCYE3HOBEHHE OKPACKH
HCXOIHBIX BEILECTB, ONAaJIECICHLINS WX HEOObIIOE TOMYTHEHHE.

Hccnenyiite momy4eHHBIA 30J1b IPU Pa3HbIX CIIOCO0aX PACCMOTPEHHUS:

- B IPOXOJISILIEM CBETE, T. €. B HAIIPABJICHUU HA HCTOYHMK CBETA, HAIIPUMEP HA OKHO;
- B paccesHHOM CBeTe, T. €. Npu OOKOBOM OCBELIEHUHU, MEPHEHIUKYISIPHOM
HaIlpaBJIEHUIO paccMoTpeHus 30as8. OTmeTbTe, HAOMIOJAIOTCS JIM  SBJICHUSA
ONAJIECUCHLIUH, SIBISIETCS JM 30Jb MPO3pPAavyHbIM, CIA0OMYTHBIM WM MYTHBIM,
MMEIOTCSl JIM B3BELUEHHBIE YacTUIBI B O00BEME 30Ji1 WIA NPOU30LUIa UX
ceMMEHTAIMsl. YKaXHUTe IIBET 305, OOpaTuTe BHUMAaHWE HA WHTEHCUBHOCTH
OKpPaCKH U U3MEHEHUS B IIBETE MPHU Pa3HBIX CIIOCO0AX PACCMOTPEHHS.

MeTO/IoM OyMaskHOM XxpoMmartorpaduu. B nentp punbrpoBanbHON Oymaru, KoTopas
OTpULIATEIHLHO 3apsbKeHa, BHECUTE 1-2 Karum 30718 U HAOJIoJaiTe 3a pacTeKaHWeM
Kaluld: €CJIM  OKpAallleHHbIE YAaCTHUIIBl OCTalOTCsl B IIEHTpEe, a OeclBeTHas
JUCTIEPCUOHHAS Ccpefla MepeMeIIaeTcs K KpasiM OyMaru, TO 4acCTHI[bI MOJOKUTEIHHO
3apsHKEHBI; B TPOTUBHOM CITy4ae YaCTHUIIbI 3aPSIAKEHbBI OTPULIATEIBHO.

Hanumure ¢hopmyny MULIEIUIBI U YKAXKUTE €€ COCTABHBIEC YACTH. Y KAXKUTE, KAKUE
BUJIMMbIE U3MEHEHHMSI IPOUCXOJIAT B 30JI€ C TEUEHUEM BPEMEHU.

KonTposbHbIE BOIIPOCHI.

1. llpuBeaute Tpu TpuUMEpa AUCHEPCHBIX CHUCTeM (HE PACCMOTPEHHBIX B
Ja0opaTopHOM paboTe) ¢ yKa3aHUEM arperarHoro COCTOSIHUS AUCTIEpCHOM a3kl 1
IUCIIEPCHOM CpPElbl.

[Touemy 30516 MOKHO Ha3BaTh IUCIIEPCHON CUCTEMOM?

Kakumu meTomamMu noaydaroT AUCIEPCHBIE CUCTEMBI?

Yro Takoe MUIIEIIIA U KAKOBO €€ CTPOEHUE?

Bown

JIABOPATOPHAS PABOTA Ne 3
HaszBanue patdorsi: [IpurorosieHue pacTBopa 3a/laHHOM KOHLIEHTPALUH.
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Hean padoTsl

1. IIpuroroBUTH pacTBOP 3aaHHOM KOHIICHTPAIUH.

2. BprauciauTe Maccy BeIIeCTBa M BOJbI, HEOOXOAMMBIX [IJII IMPUTOTOBJICHUS

pacTBOpa 3aJJaHHOW MAaCCOBOM J0JIEM BENIECTBA.

PeaxkTuBbi: [loBapenHas comb, Boza.

Oo6opynoBanue: Becbl, pa3HOBECHI, CTEKIISIHHBIA IMJIUHJIP, KOJIOA.

Pe3yabTarni:

Dopmupyemoie 9/1eMEHM bl IIK (npogheccuonanvno-opuenmuposannoe
cooepicanue):

[1K 3.1. Ucnonb30BaTh AaHHBIE JIAOOPATOPHOTO XUMHUYECKOTO M OHMOJIOTUYECKOTO
aHau3a BOJAbI JJIs1 MOHUTOPUHTA,

memanpeomemnuwie: MPI1 02, MPII 03, MPII 05, MPII 08, MPII 12, MPII 13,

MPII 17, MPII 19, MPP 02, MPP 05, MPK 03, MPK 06;

npeomemnuwte: I11P6 01, TTPG 04, ITP6 07, ITPG 08, ITP6 10;

3HAHMSI: CTIOCOOBI BEIPAXKEHUSI COCTaBa pacTBOPA;

YMEHHUsI: pellaTh pacyeTHbIC 3aJa4d Ha OMNpEACIICHUEe MACCOBOM  JOJIH
PacTBOPEHHOI'O BEIIIECTBA.

Xoxa pab6oThi:

OneiT 1. IlpUroToBieHME pacTBOpa COJHU € OOPEACICHHOW MAacCOBOM JI0JIeH
BCILICCTRBA.

[TonmyunTe y mnpenojaBaTesss 3aJaHue. BplUMcauTe, CKOJIBKO COJM W BOJBI
noTpeOyeTcs AJid MPUTOTOBJIEHUS YKA3aHHOTO pacTBOpa C 3aJJaHHOM MacCOBOM J0JIer
BellecTBa. B pacuerax ucnons3yiite Gopmyibl

m(6-6a)
W= =emmmemeeee- *100% ,; m(p-pa) = m(e-6a) + m(H,0),

OTBechTe Ha BeCax COJIb U TIOMECTHUTE €€ B KOJIOY.

OtmepbTe TpeOyemblii 00beM BOJBI (MIPU TMOMOIIM CTEKJISHHOTO IWJIMHIpA) U
BbUICHTE €€ B KOOy c cosbio. Comepkumoe KOJIObI TepeMelIaiTe 10 TMOJHOTO
PACTBOPEHHMSI COJIH.

OnpiTr 2. IlpuroToBiieHHE pAcTBOpa 3aJaHHOW KOHIICHTPAIIMK CMEIIMBAHUEM
pacTBopa 0ojiee BBICOKOW U 0ojiee HU3KOW KOHIIEHTpaIuu (IpodecCuoHAIbHO-
OPUEHTHUPOBAHHOE 3a/IaHUE).

[TpuroroBere 250 Mmm 10 % pactBOpa XJjopuaa HaTpusi, HMes B CBOEM
pacniopsbkernn 15 % u 5 % pacteop NaCl.

Y4uThiBas TUIOTHOCTH TPHUTOTOBIIIEMOTO M WMCXOAHBIX PACTBOPOB pacCUUTANTE
oobembl 15 % u 5 % pactBopa mo mpaBuiay kpecta. B oOmieit dopme "mpaBuio
KpecTa' uMeeT BU:

n\f /t—h
h/ \
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rac a 1 B COOTBETCTBEHHO OobIIast 1 MEHbBIIAS HCXOOHBIC KOHIICHTPAIINH,
C - KOHOCHTpauus CMCIIaHHOI'O paCTBOpaA,

c—R

a — € - MOKa3bIBaCT, B KAKOM MAacCCOBOM COOTHOILICHUH CIEAYET CMEUIATh UCXOIHbIE
PacTBOPBI.

OTMepbTe BBIUMCIECHHBIE 00BEMBI MCXOJHBIX PACTBOPOB, cieiTe B KojOy Ha 250
MJI, 3aKpoiTe KoJIOy MpOOKOW M TIIATEIBHO IMepeMeniaiiTe pacTBOp, NEPEBEPHYB
K0JI0y HECKOJbKO pa3 BBepX JAHOM. OTielTe 4acTh pacTBOpa B LWJIMHAP, U3MEPHTE
apeoMeTpPOM IUIOTHOCTh MPUTOTOBJIEHHOIO PAacTBOpa U 1Mo Tabnwuile 3 (MpUI0KEeHUs
3) HaiiTm ero KoHICHTpamuilo (B %). YCTaHOBHTh pPACXOXICHUE NPAKTUYCCKH
MOJTYYCHHOM KOHIICHTPAIIUU C 3aJaHHON. PaccunTaTh OTHOCUTENBHYIO OITHOKY Oy

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

KoHTposbHbIE BOIIPOCHI.
1. PemmTsh 3aa4y Ha ONpeAeIEHHE MacCOBOM J10JIM paCTBOPEHHOTO BELIECTBA
(KapTOUKy C 3aJlaHUEM TIOJIYYUTh Yy IPENOIaBaTes).

JIABOPATOPHAS PABOTA Ne 4

Ha3zBanue npakTudeckoii padornl: [IpoBenenue peakiuit HOHHOrOo 0OMeHa

Hean padoTbi

1. OnpenenuTs ycIOBUS MPOTEKAHUS peaKIuii MOHHOTO OOMEHa JI0 KOHIIA.

2. BBINOTHUTH peakIuu HOHHOTO OOMEHa.

3. Hamucarb MonexynsipHbie 1 HOHHbIE YPABHEHMUSI BHITIOJTHEHHBIX PEAKIUH.

PeaktuBbl: pactBopbl: xjopun xkeneza (III), xkapbonar nHarpusi, cynbdar Mmeau,
XJIopua 0apusi, cepHas KUCIO0Ta, THIPOKCU HATpHsl, PeHOI(DTATICHHOBBI.

Oo6opynoBanue: llltarus, npoObupku, 1epKaresb.

Pe3yabrarsl:

Dopmupyemvie  nemenmovr  IIK  (npogpeccuonanvno-opuenmuposanHnoe
cooepicanue):

[1IK 3.1. WUcnonb3oBaTh JAaHHBIC Ja0OPATOPHOTO XUMHUYECKOTO W OMOJIOTHYECKOTO
aHanu3a BOJABI JJIs1 MOHUTOPUHTA,

memanpeomemnste:. MPI1 02, MPII 03, MPII 05, MPII 08, MPII 12, MPIT 13,

MPII 17, MPII 19, MPP 02, MPP 05, MPK 03, MPK 06;

npeomemnuwte: I11P6 01, TTPG 04, ITP6 07, ITP6 08, ITP6 10;

3HAHMSI: OCHOBHBIE TMIOJIOKEHUSI TEOPUHM DBIECKTPOJIUTUYECKOW JHUCCOLUUALNY;
YCJIOBUSI MPOTEKAHUSI PEAKIIM HOHHOTO 0OMEHA JI0 KOHIIA,

YMEHMsI: COCTaBJIATh YPAaBHEHUs PEaKIMd MOHHOTO OOMEHa B MOJICKYJSPHOW W
MOHHOM (opme.

Xoxa padoThi:

Omnpit 1. Peaknyu, nporekaromniye ¢ 00pa3oBaHUEM OCaIKa.

K 1-2 mn pactBopa xsiopuna 6apus n06aBuTh 1-2 M1 pacTBOpa CEpHOU KUCIOTHI.
[IponabGmtoaiitTe BbiMageHUe O€JI0ro ryCTOro ocajaka.
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K 1-2 mn pactBopa xmopuna sxenesa (III) mo6aButs mo kammsm 1-2 mur pactBopa
ruapokcuaa Hatpus. Kak usmensiercs user pactopa? Ilponabitonaiite BbinmaneHue
Oyporo XJombeBUIHOTO OCAJIKA.

K 1-2 mn pactBopa cynbdara meau (II) gobaBute mo kamisaMm 1-2 Ma pacTBopa
rupokcuaa Hatpus. Kak usmensiercs user pactopa? Ilponabitomaiite BbinmaneHue
CHUHEro aMoOp(HOT0 OcajKa.

HanumuTe ypaBHeHUsI BBIMOJIHEHHBIX PEAKIIUNA B MOJIEKYJIIPHON U HOHHOM (opMme.

OmnpiT 2. Peakiyuy, IpOTEKaIOIIUE C BELACICHUEM Ia3000pa3HOT0 BEIIECTRA.

K 1-2 mn pactBopa kapOoHata HaTpusi 100aBUTH MO KarusiM 1-2 M pacTBopa
cepHor KuciaoThl. HabmomaeTcst mu OypHOe BbiaeneHue raza? M3MmeHseTcs au 1BeT
pactBopa? Hamwummre ypaBHEHHE TaHHOM pEAKIMU B MOJICKYJISIPHOM U HOHHOM
dbopme.

OmnbiT 3. Peaknuu, npoTekaronme ¢ 00pa3oBaHUEM BOJIBL.

K 1-2 mi pacTBOopa ruapokcuja HaTpusi J00aBUTh 1-2 Karuid WHIUKATOpPA, 3aTEM
n00aBUTh 3-4 KaIju pacTBOpa CepHOM KUCTOTHL. Kak n3MeHseTcsi okpacka pacTBOpa
nocie A00aBleHUs HMHAMKATOpa; Toclie JJo0aBieHuss Kuciaotel? Hanwummre
ypaBHEHHUE TAHHOW PEeaKklliy B MOJIEKYJIIPHON U HOHHOM (opme.

[IpodeccrnonaibHO-OPUEHTUPOBAHHOE 3a/IaHHE.

K wecToif aHAINTHYECKOH Tpymme KaTHoHoB otHocsites Cu®, Hg®, Cd*, Co®'nu
Ni**. W3 XapaKTepUCTHKM KATHOHOB NAHHOIN TpPYIIbl M3BECTHO, YTO BCE OHH CO
meaoYaM  o0pa3yloT OCaIKU. 3aluIIuTe YpPaBHEHUSI PEAKIUM XJIOPUIIOB JBYX
J00BIX KATUOHOB 3TOW TPYIIILI ¢ TUAPOKCUIOM HATPHUSL B MOJICKYJIIPHOM, TIOJITHOM U
KpaTKOM MOHHOM BHUJIE

[To xoy pa®oThI 3aMOJHUTE TAOTUILY U CACIANTE BHIBOBI.

KonTposbHbIE BOIIPOCHI.
Ocy1iecTBUTE 1IEMOYKY MPEBPAIICHUN:
1 Bapuant MQgSO,— Mg(OH), — MgCl,
2 Bapuant CaCO; — CaCl, — AgCl
3 BapuanT NaOH — Na,SO, — BaSO,
4 sapuantr CuSO,; — Cu(OH), — Cu(Cl,

JIABOPATOPHAS PABOTA Ne5

Ha3zBanme pabdorsi: VccienoBanue CBOMCTB KUCIOT, OCHOBAaHHM, COJIEH.

esiu padoTbI

1. IIpoBecTu OmbIThI, MOATBEPHKIAIOIINE CBOMCTBA KUCIIOT, COJIEH U OCHOBaHUM.

2. Hammcarp MonekynsipHbIe M1 HOHHBIC YPABHEHUS BHIMIOJTHEHHBIX PEAKITHI.

PeaktuBbl: CepHasi KHUCIIOTa, COJsiHash KHCIIOTa, THAPOKCHJA HATpus, BOAa,

kapOonat Hatpus, cyabdar meau (1), xnopua Gapusi, XJI0pua HaTPUsL, UHAUKATOPHI,
JKeJe3Has MIaCTUHKA, OKCUJ MEIH.

Oo6opynoBanue: IlltatuB, npoOupku, aepkaresib, TOpEiKa, CyXo€ Toployee,
CIIMYKH, CTEKJISTHHAS M1aJI0YKa.

Pesyabrarsl:
memanpeomemnste: MPII 02, MPIT 03, MPII 05, MPII 13, MPII 17, MPK 03.
npeomemmnuwie: 11P6 01, ITP6 04, ITP6 06, ITP6 08.
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3HAHMA: CBOMCTBA KHUCJIOT, OCHOBAaHUM, COJICH

YMEHHUS: BBINOJHATh XWMHUYECKUM HKCIIEPUMEHT [0 pPACHO3HABAHMUIO KHCIIOT,
OCHOBaHUM, COJICH.

Xox padoThi:

OnpIT 1. DKCrIepUMEHTAIBLHOE ONPEICICHUE BLIIAHHOTO BEIIECTRA.

1 Bapuant B Tpex mpoHyMepoBaHHBIX MPOOMPKAX HAXOJUTCS CEepHas KHUCIOTa,
BOJa U KapOoHat HaTpus. [Ipu momoiy MHANKATOpa METHIIOPAHXKEBOIO U PEAKTUBA
onpeNenuTe, B KaKOoW U3 MPOOUPOK HAXOJIUTCA KHUCIOTA, B KaKOW COJb M B KaKOU
Boja. OObsicHuTe HaOmomaeMble >PQeKThl MpU UX pacno3HaBaHuu. Hamummre
ypaBHEHHUS peakiuii oOMeHa B MOJIEKYJIIPHOM U HOHHOM BHUJIE

2 BapuaHT B Tpex mpoHyMepoBaHHBIX MPOOMpPKaX HAXOMUTCS XJOopui Oapwus,
a30THasi Kuciaota W Boga. llpm momomm wuHAMKaTOpa (eHoN(TaICHHOBOTO U
peakTuBa OIpeeTnTe, B KaKoi U3 MPOOUPOK HAXOAMUTCA KUCIOTa, B KAKOW COJIb U B
kakoii Boma. OObBsicHuUTe HaOmogaemMbie 3(PGEKThl MPU HUX PaCHO3HABAHHH.
Hanummre ypaBHeHus peakiiuii 0OMeHa B MOJIEKYJISIPHOM M HOHHOM BH/IE

OnpIT 2. OCcyHIECTBIEHUE LIETTOYKU IPEBPANICHUN:
F@Clz

1 Bapuant Fe — FeSO4— Fe(OH), <
FeO
Hanummre ypaBHeHuUsl peakiii oOMeHa B MOJIEKYJSIPHOM M MOHHOM Buje. s
pEeaKIMK 3aMEIIEHUS] COCTABUTH 3JIEKTPOHHBIN OajaHc.
2 Bapuantr CuO — CuSO4 — Cu(OH), — CuCl, — Cu.
Hanumumre ypaBHeHHs peakiiuii 0OMeHa B MOJIEKYJISIPHOM U HOHHOM BHJIE.
[To xomy paboThI 3aNIOTHUTE TAOJIUILY U ClIETANTE BHIBOJIBI.

KoHTposibHBIEC BONIPOCHI.

1. VkaxuTe okpacKy JJakMyca B KUCJIOMH, IIIEJIOYHOMN, HEUTpaJIbHOM cpeie.

2. IlpuBenute mpumep MeTalia, KOTOPBIM HE BBHITECHAET BOAOPOJ M3 pa3z0aBICHHON
COJITHOM KHCIIOTBI? A Kakoil BbITeCHAET? OTBET MNOATBEPAUTE YpaBHEHHEM
peaKLuHu.

3. B pesymbrare B3auMOIEWUCTBHUS KaKUX COCAUHEHUH MOXHO TOJYYHTH COJIB?
[IpuBenute 3 ypaBHEHHS pEaKLIHA.

JIABOPATOPHAS PABOTA Ne6

Ha3Banue padotbl: PernieHue sKCIepMMEHTaNIbHBIX 3a7ad Ha HACHTU(UKAIUIO
HEOPTaHWYECKUX COCTUHECHUN.

Iesu padoTbl

1. Pacno3Harb ¢  MOMONIIBIO  KAYECTBEHHBIX  PEAKIMU  MOPEJIOKECHHbIC

HEOPraHUYECKHUE BEUIECTRA.

2. Hammcarb MONEKy/IsIpHbIE M HOHHBIE YPABHEHHUSI BHIMTOJTHECHHBIX PEAKITUH.

PeakTuBbl: pactBopsl: xnopun xene3a (III), poganuna xanms, HuTpata cepedpa,
XJIOpHUIa HATpHs, KapOoHaTa HATpHs, Cylb(ara HaTPHs, COITHON KUCIIOTHI, XJIOPHIA
Oapust

Oo6opynoBanue: IlltatuB, mnpoOUWpKH, [Aepkareilb, acOECTOBas CETKa, CYX0e
roproyee, CliuyKu
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Pesyabrarsl:

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

npeomemmnuwte: 11P6 01, TTP6 04, ITP6 06, I1P6 08;

3HAHMA: KAUECTBEHHbIC PEAKIIUd Ha OCHOBHBIE KATHOHBI U aHUOHBI;

YMEHHUS: BBINOJHATh XWMHUYECKHH HKCIIEPUMEHT [0 PACMO3HABAHHUIO KHUCIIOT,
OCHOBaHUM, COJICH.

Xoxa pabéoThi:

Omngit 1. OnpeneneHne Ka4eCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB.

Jlau pacTBOp, cocTosIMi U3 Xyopuaa kamus u cyiabdara xemnesza (III). [Ipoxemaiite
OIIBITHI, IIPH [IOMOII KOTOPBIX MOXKHO OIPENETHTh Xaopua-unonsl Cl i nonsr Fe*.
JUJ1s BBITIOJIHEHUS TAaHHOTO OTBITAa COJIEPKUMOE TPOOUPKH pa3feuTe Ha BE MPOOHI.
Jlns ompesiesieHHss KaTHOHOB skene3a Fe™ mpuieiiTe B oJHY HpOOUPKY pOJAHH
kanust KSCN. Yro nabmromaere?

s onpenenenus aHuoHoB xusopa Cl mpuieiite B Apyryro MpoOUpKY HHUTpAT
cepebpa AgNO;z;. Urto HaOmonmaere? Hanummre ypaBHEHHSI COOTBETCTBYIOLIUX
peaKkuii B MOJIEKYJIIPHOM, TTOJTHOM M COKPAIlleCHHOM MOHHOM BUJIE.

OneIT 2. DKCHEPUMEHTAIBLHOE ONPEACICHUE BELIAHHBIX BEIIECTB.

C nomombl KAaYeCTBEHHBIX PEAKUUU OINpENeTUuTe, B KAKOH W3 BBIJAHHBIX BaM
MPOOUPOK HAXOASATCS PACTBOPHI XJIOpUJIA HATPHsl, XJIOpHAA aMMOHUsA, CyibdaTa
HaTpus. J{Jist TOro coaepKuMoe Kak10i MpOHyMEpOBaHHON IPOOUPKHU Pa3IeIuTh Ha
Tpu 1OpoObl. g omnpeneneHuss XJIOpHIa aMMOHHUS HEOOXOAMMO IPOBECTH
KAUECTBEHHYIO pPEaKUHWI0 Ha HOH aMMOHMS: B TpU MpoObl MNPUIUTH PacCTBOP
TUAPOKCUJA HATpHsl, HAarpeTh B IUIAMEHU CcnupToBKUA. Yto HabOmomaere? Jlis
onpeneneHus cyibdara HaTpUsi HEOOXOIUMO MPOBECTH KAYECTBEHHYIO PEAKIUIO Ha
Cylb(dar-uoH: B JBE€ OCTaBIIMECS MPOOBI MPUIUTH pacTBOp XJopunaa Oapus. YUto
HaOmogaeTe?

Jlnst TOnTBEpXkKACHUS, YTO B TpeThed MNPOOUPKE HAXOAUTCS XJIOPUJl HATPHS,
MPOBEINTE KAYECTBEHHYIO PEAKIUI0 Ha XJIOPUJ-MOH — JT0O0ABHTE PacTBOpP HUTpaTa
cepeOpa. Uro nHaOmomaere? 3amuinmuTe ypaBHEHUS COOTBETCTBYIOIIUX PEAKIUN B
MOJIEKYJISIPHOM, TIOJIHOM M COKPAIlleCHHOM MOHHOM BUJIE.

[To xomy paboThI 3aMIOJIHUTE TAOJUILY U CAETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.

[Ipennoxkure cmocoObl monydeHusi a) ruapokcuna xkenesa (II1); 6) rumpoxcuma
MarHusi; B) MEIM M3 CJIEAYIOLIMX BEIECTB: Kpucrtamuioruapar cynbdpar meau(ll),
KapOOHAT MarHus, TUAPOKCUJ HaTpus, >KENe30, COJsHas KHCIIOTa, XJIOPHU]
wenesa(Ill).

CocraBbTe ypaBHEHHUS NPEIJIOKEHHBIX pPEaKUUd B MOJEKYISIPHOM, MOJHOM H
COKpAIllEeHHOM MOHHOM BHJIE.

JIABOPATOPHAS PABOTA Ne/
Ha3panue npakTuuyeckoi padorsbi: ['naponns conei.
Iesu padoTbi
1. UcnsbiTarh neiicTBUE PACTBOPOB COJIEH HA MHAUKATOP.
2. Hamumcarb ypaBHEHUS peakiuii THAPOIN3A B MOJIEKYJIIPHOM M HOHHOM BUJIE.
PeakTuBbI: pacTBOpHI conei cymb(dara sxenesa (I1), kapOonara HaTpus, cynbdara
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M€Y, XJIOPUJ HATpUsl, XJIOpUAa aTlOMUHUS, YHUBEPCAJbHBIA UHIUKATOP.

Oo0opynoBaHue: XUMUYECKUI CTAKaH, CTEKJISIHHAS NAJI0YKa.

Pe3yabTarni:

Dopmupyemote  nemenmur  IIK  (npogheccuonanvno-opuenmuposanmnoe
cooeprcanue):

[1IK 3.1. WUcnonb3oBaTh AaHHBIE Ja0OPATOPHOTO XUMHUYECKOTO U OMOJIOrHYECKOTro
aHanu3a BOJABI JJIs1 MOHUTOPUHTA,

memanpeomemnuwie: MPI1 02, MPII 03, MPII 05, MPII 08, MPII 12, MPII 13,

MPII 17, MPII 19, MPP 02, MPP 05, MPK 03, MPK 06;

npeomemnuwie’ [1P6 01, TTPG 04, TTP6 07, ITP6 08, T1P6 10;

3HAHUSA: 3aBHUCUMOCTHb XapakTepa Cpeabl OT MPHUCYTCTBUS HOHOB BOAOPOAA U
TUAPOKCUI-AHUOHOB;

YMEHMSI: COCTaBJISITh YPABHEHMS THAPOIU3A COJIEW B MOJEKYISIPHOM M HOHHOU
dbopme; ompenensaTh XapakTep cpeAbl B BOJHBIX PacTBOpax HEOPTaHMYECKHUX
COCIMHECHUM.

Xoa pabéoThi:

OmneiT 1. MicnpiTaHne pacTBOPOB COJIEH MHIUKATOPOM.

HcnpiTaliTe 1eMcTBUE PaCTBOPOB PA3IMYHBIX COJIEM HA JIAKMYC, HAHECS CTEKIISIHHOU
MaJIOYKOM Karull0 pacTBOpa KaXKJOW COJM HAa KPAaCHYI0 M CHHIOIO JIAKMYCOBBIE
OyMaKKu. 3aroJIHUTE TaOJIHILy.

®opmyna Cpena pactBopa KakumMu OCHOBaHUSMH U  KHCIOTAMH
coJIn (cwibHBIMH WM claObIMKM) oOpa3oBaHa

COJIb

HeﬁTpaHBHafI KHcCJas mcjio4Has

Hanmummre ypaBHEHUs peakuuid THUAPOJIM3a COJIEH, PacTBOPbI KOTOPBIX HMEKOT
KHUCIIYIO WJIY LIEJTOYHYI0 PEAKIUIO. Y PABHEHUS PEAKUMN 3alUIIUTE B MOJIEKYJISIPHOU
u noHHOW ¢opmax. [lonb3ysch COKpalleHHbIM HOHHBIM YpPAaBHEHHUEM, YKaXHTE,
KaKHe MOHBI BIIMSIOT HA N3MEHEHHE OKPAaCKH MHANKATOPA.

[TpodeccnoHaIbHO-OPUEHTUPOBAHHOE 3aIaHUE.

1. CrouHble BOJBI HEKOTOPBIX MPOU3BOJICTB COAEPKAT OOJBIIOE KOJIUYECTBO
KOJUIOUJHBIX BemecTB. KoJmmouaHbple 4YacTUIBl CO3JAIOT MYTHOCTh W LBETHOCTH
CTOYHOM >KUJKOCTU U HE MOTYT OBITh yJlaJ€Hbl HU OTCTauBAHUEM, HU (PUIbTPALIUECH.
JInst ocaKIeHHs] KOJUTOMIHBIX YaCTUIl B OYMILAEMBIM PAacCTBOP BBOIAT KOATYJISIHTHI,
Hanpumep, cyavgham anomunus. B pesyiabTate ruapoiusa oOpa3yroTcsl THAPOKCUA
ATIOMUHMSI U OCHOBHBIE cynb(aTsl. Hamummre ypaBHEHUs peakuuid TWIpoiu3a B
MOJIEKYJIIPHON M HOHHOM (hopmax.
2. [Iporiecc koarysiuu, OCHOBAaHHBIA HA THApOIH3e xaopuoda dceneza FeCls,
MPOTEKAET C POPMUPOBAHUEM PHIXJIBIX XJIOIMbEB, 3aXBATHIBAIOLIUX YACTUIIBI
3arpsizHenuit. [Ipu runponuse o6pa3yercs: MalopacTBOPUMBINA THAPOKCU]L JKeJle3a.
Hanumure ypaBHeHHsI peakinil THApOIu3a B MOJIEKYJISIPHOM U MOHHOHU (hopmax.
[To xoxy pa®oThI 3a1I0JIHUTE TAOJUILY U C/AEJIAWTE BHIBOBI.
KonTposbHbIE BOIIPOCHI.
1. Kakue u3 coneit moasepratorcst runponuzy: MgCl2, CaCl2, Pb(NO3)2, KNO3,
CaS?
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2. Yxazaxute xapakrep cpeapl pactBopoB coieit: KCN, KCI, K,;SiO;, KJ, NaBr,
ZnC|2, Na,S, KC|O3, CU(N03)2

3. Ykaxure dopmynbl 2-3 coiield, oOpa30BaHHOW CHJIBHOM KHCIOTOW M CIaObIM
OCHOBaHUEM

4. Vxaxute (opmynbl 2-3 coseil, oOpa3oBaHHOW cIab0i KHUCIOTOM M CUIIBHBIM
OCHOBaHUEM

5. Kakass w3 HIKeNnepednclIeHHBIX COJIeH B BOJHOM pPAacTBOpE MaéT MaWHOBYIO
okpacky (eHondTamenHa: a) HUTPUT HATpPUs; O0) Cyab()UT MarHus;, B) HHUTpAT
KalblUsl, T) XJopua Kanus. Hamummre ypaBHEHHs] peaknuid THUIPOIU3a B
MOJIEKYJISIPHON ¥ MOHHOU (hopMax.

JIABOPATOPHAS PABOTA Ne8

Ha3Banme paborbi: lccienoBanue OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
METaJVIOB, HEMETAJIJIOB U UX COCIMHEHUM.

Heab padoTsl

1. V3y4nth BOCCTAaHOBUTENIbHBIE CBOMCTBA IIUHKA.

2. VByuuTh OKMCIUTENbHBIC CBONCTBA TIEPMAHTaHaTa Kajus B Pa3IUYHBIX CPEIaXx.

3. Hamucarp ypaBHEHUS BBITIOJHEHHBIX OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX

peakiuii 1 pa3odparh UX METOJOM AIEKTPOHHOTO OaaHca.

PeaktuBbl: [[UHK, consiHas KHCJIOTa, MEPMAHTAaHAT Kalldsg, CEpHas KHCIIOTa,
Cynb(UT Kaausi, TUAPOKCHU]I HATPHs, BOAA.

Oo6opynoBanue: lllTarus, mpoOupku, 1epKaTeb.

Pesyabrarsl:

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

npeomemnwte: 11P6 01, TTPG 04, ITP6 06, ITP6 08;

3HAHUSA: TIOHSATUS] OKUCIIUTEb, BOCCTAHOBUTENb, OKUCIIEHUE, BOCCTAHOBJICHHUC;

YMEHHSI: COCTaBJISITh YPAaBHEHHS OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN U
pazomparh UX METOJIOM JJIEKTPOHHOTO OajlaHca.

Xoxa padoThi:

OmnbIT 1. BoccTaHOBUTEIIbHBIE CBOMCTBA IMHKA.

Onyctuth B MPOOUPKY KyCOYEK IMHKA W J00ABUTh PACTBOP COJSHON KHCIIOTHI.
OOparuth BHMMaHHUE Ha BbIICIICHHE raza (BoaOpoja). 3amuinute HaOIIOICHUS.
Hanummre ypaBHEHHME JaHHOW OKHUCIMTEIBHO-BOCCTAHOBUTEIBHOM  PEaKLUH,
HCIIOJIB3YS METOJI SJIEKTPOHHOIO OasaHca.

OnbIT 2. OKUCIUTENBHBIC CBOMCTBA NEPMAHTAHATA KaJIMs B PA3JIMYHBIX CPEIAX.

Hanute B npoOupky 1-2mi1 pacTBOpa nepmMaHraHara Kajiusi, HEMHOTO pa30aBiIe€HHOM
CEpHOI KHUCJIOTHI U pacTBOp cyibpurta kanus. OOpaTUTh BHUMAaHUE HA UCUE3HOBEHHE
ApKOW pO30BOM OKpacku. 3anuiuute HabmoneHus. Hanummre ypaBHEHHE JaHHOM
OKHCJIMTEIIbHO-BOCCTAHOBUTEJIBHON pEaKIMU, MCIOJIb3ys METOJ 3JIEKTPOHHOTO
Oaanca.

Hanuts B mpoOupky 1-2mi1 pacTBopa nepmMaHraHaTa Kajiusi, J00aBUTh K HEMY TaKOe
KE KOJMYECTBO KPEMKOTrO pacTBOpa IIENIOYM, 3aTEM pacTBOpP Cyib(pUTa Kajwsl.
OOpatuth BHUMaHWE Ha O0Opa3OBaHHWE 3€JEHOr0 pPacTBOpa MapraHIEBOKHCIIOTO
Kanus. 3anumute Habmonenus. Hamummre ypaBHEHHWE MaHHOW OKHCIUTEIBHO-
BOCCTAHOBUTEIHHOM PEAKIINH, UCIIONB3YsI METO]T AIEKTPOHHOTO OanaHca.
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Hanuts B mpoOupky 1-2Mi1 pacTBOpa mepMaHTaHaTa Kaius, pa30aBUTh €ro BOJOW H
NPUIUTH PacTBOp cyibdura Kamusa. OOpaTUTh BHUMaHUE Ha BBINaJeHHE Oyporo
ocajJKa TUOKCHIa MapraHiia. 3arnuinTe HaOmoaeHus. Hanummre ypaBHeHHE JaHHON
OKHCIIUTETHhHO-BOCCTAHOBUTEIIBHON PEAKIUH, WCIOIB3Ys] METOJ AJICKTPOHHOTO
OastaHca.

[To xoy pabOTHI 3aMOTHATE TAOIUILY U CAETaiTe BHIBOJIBI.

KoHTpoJibHBIE BONPOCHI.

1. Paccrassre crenenu okucienus: Cl,, KCI, HCIO, HCLO,4, HCIO;3, Cl,04

2. I3 ypaBHeHUW#, TIPENCTABICHHBIX  HUXKE, BBIOCPUTE  OKHUCIUTEIHHO-
BOCCTAHOBHUTEIBLHOE, 3aITUIITNTE JIJIs1 HETO AJIEKTPOHHBIN OajaHC.

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

3. B peakmnun, cxema koropoit H,S + HCIO — S + HCI + H,0, BoccranoBuTe 1M
seisiercs 1) H™ 2) 0% 3) S? 4) CI*. [oarsepaure cBoii OTBET.

4. CocraBpTe YpaBHCHHE pEaKIIMH pPACTBOPEHHUS alIOMUHUS B pa30aBIeHHOU
a30THOM kucijore. [IpoayKT BOCCTAHOBJIEHHS a30THOM KHUCJIOTHI — HUTPAT
ammoHusi. [lomGeputre ko’ UIMEHTHI METOIOM 3JIEKTPOHHOTO OajaHca.
Brruucnute Maccy coiu, €Ciii B peakIiio BCTynaeT 2 MOJIb aJlFOMUHUS.

JIABOPATOPHAS PABOTA Ne9

Ha3Banue mnpakTtuyeckoit padorel: VccinegoBaHue BIMSHUS — Pa3JIMYHBIX
(hakTOpOB HAa CKOPOCTh XMMUUYECKOW peaKIuu

esiu padoThbI
1. VByuutsb B X0/i€ SKCIIEPUMEHTA BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh

XUMHUYECKUX PEAKIUN.

PeakTuBbl: PacTBOpHI CONSTHON M CEPHOUM KUCIIOT, THOCYIh(aTra HaTpusl, kKapOoHaT
KaJIBITUS, OKCUJ MEIH.

O6opynoBanue: IlltatuB c mpoOupkaMu, Cyxoe roprodee, CIUYKH, acOecToBas
CeTKa.

Pesyabrarsl:

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

npeomemnmnuwte: 11P6 01, TTPG 04, ITP6 06, ITP6 08;

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

YMEHHUS: BBINOJIHATH Ja0OPATOPHBIN IKCIEPUMEHT MO OMpeNeiIeHUI0 (PaKTOpoB,
BJIUSIFOLIUX HA CKOPOCTh XUMUUYECKUX PEAKIIUM.

Xoxa padoTbi:

OnbiT 1. BiusgHue KOHIEHTPALMU PEArupyrolluX BEHIECTB HA CKOPOCThb
XUMHUYECKON pEeaKIui B TOMOTE€HHOW CHUCTEME.

Peaknust ThocynbdaTta HaTpusi ¢ CEPHOM KHUCIOTON MPOUCXOAUT MO YPABHEHUIO:
Na,S,03; + H,SO, = Na,SO, + H,0O + SO, + SO

Jlnst mpoBefieHUsT OMbITa CIeAyeT NPHUTOTOBUTH YETHIPE pPAacTBOpa THOCYJb(aTa
HATpHS Pa3IMYHON KOHIEHTpamuu. [[1s1 3Toro B Tpu NpoOMpPKH, HA 3aJHUX CTCHKAX
KOTOPBIX HAHECEHBI BEPTUKAJIbHBIC TEMHBIC JIMHUM, U3 HAJUTh: B TIEPBYIO MPOOUPKY
— 2 mn 0,5 v pactBopa Na,S,03 u 4 M1 Bozibl; BO BTOpyro mpobupky — 3 mia 0,5 H
pactBopa Na,S,03 1 3 M1 BozibI; B TpeThio pooupky — 4 mi 0,5 v pactBopa Na,S,;03
u 2 mi Bonbl. TakuM 00pa3oM, B OJIMHAKOBBIX 00BbEMax MOJYYEHHBIX PacTBOPOB (6
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M) Oyner coaepkaTbca pasznuuHoe umcno wmojeit Na,S,03. Ecnu  ycnmoBHO
0003HaYnTh KOHIeHTpaluio Na,S,03 B neproit npodbupke — C MoJib, TO BO BTOPOit
npobupke konuentpaius oynet 1,5 C, B tperbeit — 2 C.

B npyrue tpu npobupku Hanuth o 6 mi 0,58 H,SO,4. Baute B nepByro npoOupKy ¢
pactBopoM Na,5,0; 6 mun 0,58 H,SO; m OwIcTpo mepememniaTh COJIEPKUMOE
npobupku. [lo cexkyHmoMepy WM CEKYHIHOM CTpeJIKE YacOB H3MEPUTh BpeMs OT
MOMEHTa J100aBJIEHUSI CEPHOM KHUCIIOTHI (HAayajo OMbITa) IO Hadalla MCYE3HOBEHMUS
TEMHOHW TIOJIOCKM Ha MPOOHMPKE B PE3yNIbTaTe MOMYTHEHHS PAcTBOpPa OT BBIMABIICH
CBOOOJHOM cephl (KOHEI OMbITa). AHAJOTUYHBIC OIBITHI MPOBECTH C OCTAITBHBIMU
pactBopamMu. /[aHHbBIC ONbITAa BHECTH B Ta0OJI. 1:

Howme O0BeM, MII Konuenrpauus, | Bpems CxopocTh CooTHol1eHHE
Y P p p

pooHp Na,S,0s | H,O C, NayS,;0; TEYCHHS peakiuud B | CKOpOCTEH
K1 peakmu T,c ycn.en., 1/t peakiuu

Ha ocHoBanuu ganHbIx Tabi. 1 HauepTUTH rpaduK 3aBUCUMOCTH CKOPOCTH PEaKIIUU
OT KOHIIEHTpaIuu (Ha ocu abClUCcC — COOTHOIICHUS KOHIIeHTpanuu Na,S,03, Ha ocH
OpAMHAT — COOTHOLIEHHS CKOPOCTEM, IPUHAB MUHUMAJIbHYIO CKOPOCTH 3a €IMHUILY, a
BCE€ JpYrMe — BbIpa3WB B KpaTHBIX eil 3HadyeHusix). [lpu moctpoenuu rpaduka
ynoOHee TMPHUHATH MacmTad Ajii MUHUMAJIbHOM CKOPOCTH W MHHHMAJIbHOU
KOHIIEHTPAIMU PaBHBIN 2 CM.

Kak 3aBUCHT CKOPOCTh pEaKIMKU OT KOHIIEHTPALMKU PEATUPYIOIINX BEIIECTB?

OnplT 2. Bamgnue TteMmepaTrypbl Ha CKOPOCTh XHMHYECKOW pEakIWyh B
TETEPOreHHON CHCTEME.

B nBe mpoOupKH BHECUTE HEMHOTO MOPOIIKA OKCHUJIAa MEIU U J100aBbTE MO 2 M
CEpHOM KHUCJIOTBl OJMHAKOBOM KOHUeHTpanuu. HaOmrogaiite 3a npu3HAKaMu
peakiuu. OHY MPOOUPKY MOJOTPENTE B MIIAMEHU TOPEJIKU. 3aMUIIUTE PE3YIbTaThI
ONbITA, HAMULIMTE COOTBETCTBYIOLIEE YPAaBHEHUE PEAKLMH, CIEIIANTE BBIBOA O
BIIMSTHUM TEMIIEPATYPhI HA CKOPOCTh XUMUYECKON PEAKIIUH.

OnpiT 3. BansiHue BEeIHMYUHBI TOBEPXHOCTH PEATHPYIOINIETO BEIIeCTBA HA CKOPOCTh
PEAKLNU B T€TEPOr€HHON CUCTEME.

Haneiite B nBe mpoOupku mo 2-3 M pacTBopa COJSTHOM KHUCTIOTHL. B omxy
MpOOUPKY OMYCTUTE KyCOUEK Meja, B JIPYTyl0 — IOPOIIOK KapOoHAaTa KajbIIHs.
OOparute BHUMaHUE Ha CKOPOCTh BBIJICTICHUS My3bIPHKOB Ta3a B 00€UX MPOOUpPKax.
Hanummre cooTBeTcTBYyIOIIEE ypaBHEHUE peakiuu. OOBIACHUTE, TTOYEMY CKOPOCTh
pacTBOPEHUS MeJa B 3TUX CIIy4YasiX pa3jnyHa.

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

KonTposbHBIE BOIIPOCHI.
JlaiiTe XapakKTEepUCTUKY MO BCEM MPU3HAKAM CIICAYIOIIUM PEAKIIUSM:
Cl) 2C0(2.) + 02(2.) —>_2C02(2.) + Q 6) C(mg.) + COQ(Q.) — ZCO(Z.) -Q
6) CdCO3(m3)—>CdO(m3) +C02(a)' Q 2) CH4 (2) + 202 (2) ® C02 (2) + 2 HzO(e) + Q

JJABOPATOPHAS PABOTA NelO
Ha3zBanue padorbi: XUMHUYECKOE PABHOBECUE U YCIIOBUS €0 CMEIICHUS.
Iesu padoTbl
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1. TToBTOpPUTH MOHSITUS O XUMUYECKOM PABHOBECHUHU;
2. B xoze skciepuMeHTa ONpenenuTh YCIOBUS CMEILIEHHS PABHOBECHS] XUMUUYECKUX
peakuui.

PeakTuBBI: pacTBOpPHl #OHIa, Kpaxmaia, LHaHUAA Kalaus, COJSHOM KHCIIOTHI,
XJIOpHUIa K0OAJIbTa, XJIOpU/Ia Kajus, XJIOpHJia *Keje3a, BoJa JUCTUIITMPOBAHHAS.

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

Pesyabrarsl:

memanpeomemnwie: MPII1 02, MPII 03, MPII 05, MPII 13, MPII 17, MPK 03;

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

3HAHMS: YCIIOBUSI, BIUSIONINE HA CMEIIEHUE XUMHUYECKOTO PABHOBECHH;

YMeHHsI: BBINOJHATh JIAOOPATOPHBIA HKCHEPUMEHT MO OIPEACICHUIO YCIOBUMI
CMEILICHHS PABHOBECUSI XUMUYECKUX PEAKIIUH.

Xoxa paboThi:

OneiT 1. BiusgHue W3MEHEHMWS KOHIEHTPAlMHM PEArupyloluX BEHIECTB Ha
XUMHUYECKOE PaBHOBECHE.

A) CMemieHue paBHOBECHS M3ydyaeM Ha MPUMEpPE pEeakIMU B3aUMOJCUCTBUS
xynopunaa sxkenesza (III) ¢ poganuaom kanus. B xonme peakiuu oOpasyeTcsi pacTBOP
KpoBaBo-kpacHoro 1seta. PactBopsl cosneit KSCN u KCI - 6ecuBeTHbie, pacTBOp
FeCl; — umeer cBeTo-0ypyro okpacky, a pactBop Fe(SCN); - KpoBaBO-KpacHYIO.
3anuimTe ypaBHEHHE PEAKIUU U IIBET pacTBOpa Mo popMynaMu:

FeCl; + 3KSCN « Fe(SCN); + 3KCl

H3menenue unmeHcusHOCmMuU OKpAcKu pacmeopa ceudemenbCmseyem o HanpaeieHuu
CMeweHUs s XUMUYECKO20 PABHOBECUSL.

1. B mpoOupky Haneiite no 2-3 xamu pactBopoB KSCN u FeCl; u pazb6aBbTe Bo10i1
110 OJIeTHO-KPACHOM OKpACKH. 3amuIInTe B HAOII0ICHUH 1IBET PacTBOpA.

2. Pa3zpmenurte mOMydeHHBIM pacTBOp Ha 4 paBHbIE YaCTU W HaJEHUTE B pa3HbIC
npobupku. B nepByro mpoOupky no6aBbTe 2-3 kamm pactBopa KSCN, Bo BTOpyto —

cronbko ke FeCls, B Tperbto — menotky kpuctamimyeckoro KCIl. CpaBhute
M3MEHEHUE OKPACKU PACTBOPOB MEPBBIX TPEX MPOOUPOK C COACPKUMBIM YETBEPTOU
MPOOUPKHU.

Paccyxxmaem: B mepBoil mpoOupke TpH YBETWYECHUU KOHIIEHTpAIMU pOJaHuaa
ks KCNS BHIMM TOTEMHEHHE COAEPKUMOrO IO CPAaBHEHHUIO C ATAJOHOM, a,
3HauuT, OyAeT mnpeoOnagaTh MpsMas peakuus, B pe3yJbTare KOTOpod Oyxaer
oOpa3oBbiBaThcs ponanuf xenesa (I11), u pactBop Oyner TeMHETh (TEMHO- KPacHBIM
uBeT). Paccyxnas mogoOHeIM 00pa3oM, OMUIIMTE, KyJa CMEIIAeTCsl PAaBHOBECHE B
KQKJIOM CIIydae.

b) B npobupky naneiite 0,5-1 mn koHuentpupoBaHHoro pactBopa CoCl, u
100aBbTE HECKOJIBKO Kameib COMSHOM KuciaoTel. Habmonaiite nu3sMeHeHue OKpacku oT
c11a60-po30BOH 10 CHHeil 3a cuer obpaszoBaHms KomiuiekcHoro mona [CoCls]".
Paz6aBbTe pacTBOp BOAON M HAOIIOAANTE U3MEHEHNE OKPACKHU.

Banummre ypaBaenue peakiuu: [Co(H,0)g]Cl, + HCI =[CoCl3]H + 6H,0

OOBsCHUTE CMEIllEHUE PaBHOBECHUS IIPYU M3MEHEHUHN KOHIIEHTPAI[MN HOHOB XJIOpa.

OneiT 2. BausHue TemnepaTypbl Ha CMEIIEHHE XMMUYECKOTO PABHOBECHSL.
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[lonyunte pactBOop Kpaxmana. st 3TOro pasBeauTe XOJOAHOM BOJOW B OJHOU
npoOupKe HEMHOro Kpaxmana. B apyroil mpoOupke BCKUISTUTE YUCTYIO BOAY, U
ObICTpO MpuJieiiTe e€ B nepByto npodbupky. Octynure.

B uuctyio npobupky Bo3pMuUTE 2-3 MII pacTBOpa Kpaxmaia U TyjJa ke 100aBbre 2-3
Karid MOJIHOM BOJIbI, MMPU 3TOM 00pa3yeTcsi HEMPOYHOE COEIUHEHUE, OKPALIEHHOE B
cuHe-(huoNeTOBbIN 1BET. JJaHHAs peaKIus SK30TePMUIECKasl.

Kpaxman + o <> okpaiieHHOe BemecTBo + Q

Harpeiite coaepxumoe NpOOMPKH NOYTHM [0 KHIIEHHS, a 3aTe€M OXJAJUTE [0
KOMHAaTHOM  TemmepaTypbl. OOBSCHUTE H3MEHEHHWE OKPacKh CMEIEHHUEM
XUMUYECKOTO paBHOBecHs. Hamuimre BBIBO.

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

KonTpoJsbHbIE BOIIPOCHI.

B KakoM HanpaBJIEeHMH CMECTHUTCS] PABHOBECHUE CIIEIYIOIIUX PEAKIIHIMA

2CO(r)+0,(r)=2C0O;,(r) +Q

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

N2 (r) + 3H, (r) =2 NHs(r) - Q

2Mg + Oy(1) = 2MgO(T1B) - Q

a) MPY MOHKEHUU TeMITepaTypbl? 0) Mpu NOBBIILICHUU JABICHUS?

JIABOPATOPHAS PABOTA Nell

Ha3zBanme pabdorsbl: VccienoBanue CBOMCTB METAIIOB U UX COETUHECHUM.

esiu padoThbI
1. M3y4uTh OCHOBHBIE XMMUYECKHE CBOMCTBA METAJIOB.

2. N3yunTs cBoMicTBa U crTOCOOBI momydeHus ruapokcua xemnesa (11) u (III).
3. HamucaTh ypaBHEHUS BBITOJIHEHHBIX PEAKIIHIA.

PeakTuBbI: AIIOMUHUEBAS CTPYXKa, COJSIHAs KHUCJIOTA, CEpHAsl KUCJIOTA, a30THAs
KHCIIOTa, TUApoKcun Hatpus, cynabdar xenesa (II), xmopun sxenmeza (III), mutpar
CBHUHIIA, IINHK.

Oo6opynoBanue: IlltatuB c mpoOupkamm, Cyxoe roprouee, CIHUYKH, acOecToBas
CETKa.

Pesyabrarsl:

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

npeomemnmnuwte: 11P6 01, TIPG 04, ITP6 06, TTP6 08;

3HAHMSA: CBOMCTBA METAJUIOB U UX COCIUHEHUI,

YMEHHsI: COCTaBJISITh YpPAaBHEHUS XUMHUUYECKUX pEaKIui, XapaKTepHBIX s
METAJIOB U UX COCIUHECHUM.

Xoa padoTbi:

OmngiT 1. B3auMoaeicTBUe METAIOB C KUCIIOTAMHU.

Onycture B 1 mpoOupky rpaHyidy LIUHKA, B APYrYyI0 — MEIHYI MPOBOJIOKY.
Jlo0aBbTE B KKy MPOOUPKY PACTBOP COJSTHOM KUCIOThI. OOpaTuTe BHUMaHUE HA
BbIJIeTIEHUE ra3a (Bojgopoja). Besne nmu uaet peakuusi? B BbIBOJIE 3aNIUIIINTE YCIOBUS
B3aHMMOJICHCTBHS KUCIOT C METAJJIAMH.

Hanummre ypaBHEHME BO3MOXKHOW OKHUCIHMTEIBHO-BOCCTAHOBUTEIIBHON PEAKLINH,
MCIIOJIB3YsI METO/T DJIEKTPOHHOTO OaliaHca.

OnwiT 2. B3auMoieficTBHE METAJII0B C HEMETAJJIAMH.
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B mmams BHecuTe mopomok marnus. HabGmiomaemple MCKPBI CBUACTEIBCTBYIOT O
OPOTEKAHUM PEAKUUH MEXAY MAarHhueM M KucioponoM. Hanumure ypaBHEHHE
peaKiMM, COCTaBbTE AIIEKTPOHHBIN OaaHc.

OmneIT 3. B3auMoAEMCTBHE METAIIOB C COJISIMU

B mnpobupky ¢ pactBopom HuTpara cBuHia (II) momoxkute Kycodek ImHka. B
npoOupKy ¢ pacTBopoM xJsopuaa nuHka (1) monoxuTe Kycouek cBUHIA. 3alUIIUTE,
B 00eux JM TpoOupKax HaOIIOJAIOTCAd NPU3HAKH PEaKIuHu, clesaiTe BbIBOA 00
YCJIOBUSIX B3aUMOJEHCTBUS METAJJIOB C COJIIMU. Hanuinre ypaBHEHUE pEAKIINU.

OnpiT 4. B3anmo1elicTBHE MIET0YHBIX METAJIIOB C BOJOM.

B xumudeckuii ctakaH ¢ Bojoi 1006aBeTe 1-2 kamm (peHondpTanenHa U TOMECTUTE
Kycouek HaTpus. [Iponabmionaiite BbIJieNieHNE ra3a U U3MEHEHUE OKPACKU PacTBOpa.
Cnenaiite BBIBOJIBI O MPOJIYKTAX PEAKIUU, 3AMUIINTE YPABHEHUE PEAKIIUH.

Omnpit 5. [loslyueHHEe U CBOMCTBA TUAPOKCHIIOB HKEJIE3a.

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

B npobupky Haneiite HemHoro cynbdarta xene3a (I[) u mobGaBbre pacTtBOp
TUAPOKCUJIA HATpHs, K MOJydyeHHOMY runpokcuay xkeinesa (II) mpuielite comsiHOM
KHUCJIOTHL. 3anuiuTe HaOmoaeHus. Hanummre ypaBHEHUS peakinid.

e [lonyuenue u ceoticmea cuopoxcudos xcenesa (Ill).

B npobupky naneiite HemHoro xiopuaa xene3a (III) m mobaBbTe pacTBOp
TUAPOKCUJIA HATPHs, K MOJydeHHOMY Tuiapokcuay >kenesa (III) mpuneiire pactBop
CEpHOM KHUCJIOTHI JO pacTBOpPEHHUs ocajaka. 3anuimure HabmoneHus. Hanwmmre
YPAaBHEHHUSI pEaKIIHA.

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

KonTposbHbIE BOIIPOCHI.

1. OxapakrepusyiTe OCHOBHBIE (PU3NYECKHIE CBOWCTBA METAJIJIOB U CIJIABOB

2. Hamumure ypaBHEHUS peakiuii, HEOOXOAMMBIX ISl OCYIISCTBICHUS JTHX
IIPEBPAILICHHIN:
Al — A14C3 — Al(OH)g — A1203 — Al — Aleg — A1203

JIABOPATOPHAS PABOTA Nel?
Ha3Banue padotbi: [lonyuenue, coOnpanue u pacrio3HaBaHHUE ra30B.
Iesu padoTbl
1. Tomy4uuts 1 coOpaTh ra3000pa3HbIC BeIeCTBA (BOJOPO, KUCIOPOI, YTIACKUCIBIHN
ras).
2. Hammcatb ypaBHEHUS BBITIOJIHEHHBIX OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX
peakiuii 1 pazodpaTh UX METOJO0M DJIEKTPOHHOTO OaliaHca.
PeakTuBbl: [{uHK, cosiHas KUCIOTa, IEPMAHTaHAT KaJIMsl, CEpHAsl KUCJI0Ta, MET,
M3BECTKOBAs BOJIA.
Oo6opynoBanmue: [lItatuB ¢ mpoOupkaMu, Cyxoe roproyee, CIuIKu, JTyIuHKH,
ra3ooTBOJIHasA TpyOKa, acOecToBas ceTka, 1ab0paTOPHBIN IITATH.
Pesyabrarsl:
memanpeomemnste: MPII 02, MPII 03, MPIT 05, MPII 13, MPII 17, MPK 03;
npeomemnuwte: 11P6 01, TTPG 04, ITP6 06, I1P6 08;
3HAHMA: CTIOCOOBI TOTYYEHUsI TPOCTHIX BEIIECTB, 0OPa30BaHHBIX HEMETANIAMH U X
OKCHUJIOB;
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YMEHHsI: BBINOJTHATH SKCIEPUMEHT MO MOIYYCHHIO U COOMpPaHUIO Ta3000pa3HbIX
BEILIECTB.

Xoxa pab6oThi:

Omngit 1. [Tonydyenue, cobvpanre U pacrno3HaBaHUE BOAOPO/IA

Cobepute mpubop Al MOJYYEHHUS] Ta30B M MPOBEPHTE €ro Ha repMETUYHOCTh. B
npoOUpKY TOJIOKUTE 1—2 TrpaHyJbl IMHKA W MpuUjedTe B Hee 1—2 MIJI COJISTHOM
KUCIIOTBI. 3aKpoiTe MpoOUpPKYy MPOOKON € ra300TBOJAHON TPYyOKOM M HaJEHBTE Ha
KOHYMK TpyOKM eme oaHy mnpooupky. I[logoxxaure HEKOTOpoe BpeMs, 4YTOOBI
npoOMpKa  3aloJHWIACh  BBLACIAIOMIMMCS ra3oM. YTO NOPOUCXOAMT  MpH
B3aUMOJICHCTBUM LIMHKA C COJISTHOW KHCIOTOW? COCTaBbT€ ypaBHEHUE PEAKIUHU U
pPacCMOTpHUTE €€ C TOYKH 3PEHHSI POLECCOB OKUCIEHHUSI-BOCCTAHOBIICHHUS.

CHumuTe poOUPKY C BOJOPOJOM M, HE IEPEBOPAYUBASL €€, TOJHECUTE K rOpSILEH
cnupToBKe. Eciii BOIOPOT B3phIBAaETCA € TIIyXHUM XJIONKOM, TO OH YHCTBIM, a €CJIH C
«JTAIOMIUMY» 3BYKOM, 3HA4YHUT, BOJIOPOJ COOpaH B CMECH C BO3IYXOM («rpemMyuuid
rasy).

Omnbit 2. [TosiyueHue, cobrpaHue ¥ pacno3HaBaHUE KUCJIOPOAa

Cobepute mpuOOp M HMPOBEPHTE €ro0 Ha I'€PMETUYHOCTb. B MpoOUpKy HacChINbTe
npUMepHO Ha 4 ee oObeMma nepManranara kanuss KMnO, u y oTBepcTust npoOHpKu
MOJIO’KUTE PBIXJIBIA KOMOUYEK BaThl. 3aKpoWTe MPOOUPKY MPOOKOW C ra300TBOJHOU
TpyOKo#l. YKpenuTre npoOUpKy B JalKe IITaTUBA TaK, YTOObI KOHELl Ta300TBOJIHON
TPYyOKHU TOXOJWJI TTOYTH JI0 JTHA COCY/a, B KOTOPOM OyJeT coOupartbesi KUcaopo. Uto
MIPOUCXOJMUT NIPHU HArpEeBaHUM NepMaHraHarta Kaiua? CocTaBbTe ypaBHEHUE PEAKIIUU
Y paCCMOTPUTE €€ C TOYKH 3PECHUS MPOLIECCOB OKUCICHUS-BOCCTaHOBIEHUs. Hanmnune
KHCJIOPOJa B COCYJIE MPOBEPHTE TIICIOIICH TyUMHKOW. 3alIUIIINTE CBOU HAOIIOACHUSI.

Omngit 3. [losydyeHue, cobrpanue U pacrno3HaBaHue okcuaa yriepoaa (IV)

B npoOupKy moMecTuTe HECKOJIBKO KYCOUYKOB Mella WM MpaMopa u mpuieite 1—2
MJI pa30aBlIEHHOW COJITHOM KHCIOTBIL. BBICTpO 3akpoiiTe MpoOHpPKY IPOOKOH ¢
ra300TBOJIHON TpyOkoii. Konery TpyOku omycTtute B APyryro MpoOUPKY, B KOTOPOM
HaXOIUTCSA 2—3 MJI U3BECTKOBOI BOJEI.

Heckonbko MUHYT HaboaliTe, Kak yepe3 U3BECTKOBYIO BOY MPOXOJAT My3bIPbKH
raza. Uto NOpoHMCXOAMT IIpU B3aUMOJCHUCTBUM MeEJla WM MpaMmopa C COJISTHOU
kucyoToi? CoCTaBbTE YpPAaBHEHHE PEAaKIMM W PACCMOTPUTE €€ B CBETE€ TEOPUHU
ANEKTPOIUTUYECKOMN TUCCOLUALINN.

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

KonTposbHbIE BOIIPOCHI.

Pemure 3amaun.

1. Kakyro maccy umeer Kuciaopona 0o0bEMom 7 ?

2. Kaxoii 00bEM 3aHMMaeT a3ot Maccoit 14 r?

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

JIABOPATOPHAS PABOTA Nel3
Ha3Banue pabGorbl: CpaBHEHHE CBOICTB TMPOCTHIX BELIECTB, OKCUIOB U
TUIPOKCUIOB AneMeHToB I mepuona.
Iesu padoTbl
1. M3yuuTh CBOMCTBA OKCUIOB U THAPOKCUAOB 31emeHToB I nepuona.
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2. 3akpenuTh 3HAHMS O IEPUOINYECKHA U3MEHSIOMNXCS CBOMCTBAxX 3y1eMeHTOB B [1C,
AKCIIEPUMEHTAJILHO U3yUYMB XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB TPETHETO
NeproJia U X COCAMHEHUH.

3. Hanwucatb ypaBHEHUS BHIIIOTHEHHBIX PEAKIUH.

PeakTuBbI: AJIOMUHUEBAs CTPYXKa, COJIsTHAs KUCJIOTA, CepHAas KUCIOTAa, a30THAs
KHCJIOTa, THUAPOKCHA Harpus, cynbdar xeneza (II), xmopun sxenmeza (III), muTpar
CBUHIIA, [TUHK.

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

Pesyabrarsl:

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

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

3HAHMSI: CBOMCTBAa METAUIOB, HEMETAIJIOB W HUX COCAUHCHU; TOHSTHE
aM(OTEPHOCTU COETMHEHHH, 00pa30BaHHBIX MEPEXOAHBIMU METAIIIIAMHU;

YMEHHUS: BBIMOJHATH SKCIIEPUMEHT IO MOJYYEHHUIO U PACIO3HABAHUIO aM(OTEPHBIX
COCMHEHU; COCTAaBIIATh YPABHEHUS XUMUYECKUX PEaKIUi, XapaKTepHbIX IS
METAJIJIOB, HEMETAJIJIOB U UX COEIMHEHUM.

Xoxa pab6oThi:

OmnbIT 1. OTHOILIEHWE TPOCTHIX BELIECTB K BOJIE.

B Tpu npobupku HanmedTe 2mil BOABI, B TIEPBYIO MOMECTUTE HEOOJBIION KyCOYEK
HaTpus, MPEABAPUTEILHO OCYIIUB €r0 OT KepocuHa (UILTPOBAILHON Oymarom, BO
BTOPYIO — TpaHyJly aMaJlbTMPOBAaHHOTO aJIOMUHUS, B TPEThio — cepy. JloOaBbTe B
KKyl npooupky 1 kammo pactBopa (enondranenHa. OTMETbTE MPOUCXOISIINE
n3MeHeHus. Caenaite BBIBOJ O CBOMCTBaX MPOCTHIX BEHIECTB M UX COCIUHEHH.
3anuIuTe ypaBHEHHS PEAKLIAMN.

OnpiT 2. OTHOIIEHNE OKCUIOB MarHus, ATFOMUHUS U KPEMHUS K KUCIOTaM.

B nepByro npoOupKy MOMECTHTE HEMHOTO MOPOIIKA OKCHUJA MarHusi, BO BTOPYIO -
HEMHOT'0 TOpPOIIKa OKCHJa aJIOMHUHUS, B TPEThIO — OKCHUJAa KpeMHHsS. B kaxmayro
npoOupKy 100aBbTe 1 MII cepHOI KUCIOTHI. OTMETHTE MPOUCXOAITNE U3MEHEHHS. B
Kakoil mpoOupke wu3MeHeHuil He mpoucxoautr? OObICHUTE, ToueMy. 3aruIlInTe
YPaBHEHUSI PEAKIUH.

OnpiT 3. OTHOIIEHHE THAPOKCUIOB K KMUCJIOTaM U IIEJI0YaAM.

» [lonyuenue u ceoticmea euopoxcuda maeuus. B mpobupky mnomectutre 1 mi

pacTBopa XJopujia MarHus, A00aBbTE MO KaIulsiM PacTBOpP THUIPOKCHUIIA HATPUS O

o6pazoBanns ocanka Mg(OH),\. TTomyueHHbIit 0cafoK pasienuTe B ABE HPOOUPKH.

B oany mpoOupky ¢ ocamkoMm 100aBbTE€ pacTBOpP CEPHOW KHCIOTHI, B JIPYIyH0 —

pacTBoOp ruapokcuaa Hatpus. OTMETbTE MPOUCXOASAIINE U3MEHEHUS. 3alUIINTE BCE

BO3MOXKHbIE ypaBHEHMSI peakuuid. CrenaiiTe BbIBOJI O CBOWCTBAX MarHvsi M €ro

COEIMHECHUMU.

* [lonyuenue u ceoticmea 2uOpoKcUOa anrOMUHUSL.

B npoGupky momectute 1 M1 pactBopa cynbdaTa aTtOMUHHS, J00aBhTE MO KAIUIIM
pacTBOp THAPOKCHIA HATpusi 10 oOpasoBammst ocagka Al(OH)sd. ITomyueHmsrit
0CaJIOK pa3feyuTe B JIBe MpoOupku. B ogHy mpoOupKy ¢ ocaakom 100aBbTE PacTBOP
CEpHONl KHUCIOTBI, B JPYIryl0 — pacTBOp TuApokcuaa HaTpus. OTMerbTe
MpOUCXOdIIe u3MeHEeHUs. [Ipu B3aMMOAENCTBUM THUAPOKCUIA QIIOMHUHHUS C
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BOJHBIMH pacTBOpaMHu Ieioder oOpa3yroTcs ruapokcoamoMuHatel  NaAlO,.
3anummnTe BCE BO3MOXKHBIE ypaBHEeHHs peakimii. CaenmaiiTe BBIBOJ O CBOMCTBax
TIOMUHWSI M €70 COCTUHEHUH.
Omnpit 4. CpaBHEHUE CHIBI KHCIIOT deMeHToB 11 neproma
B 2 mpoOupku momectuTe MO 1 M KOHIEHTPMPOBAHHOTO pacTBOpa CHIIMKATa
HATpUs U MPWICHTE B OAHY IpoOHpKy 1 My pactBopa opTohoCcPOpHO KUCIOTHI, B
apyryto — 1 M1 pacTBopa CepHOW KHCJIOTHL 3amuiiuTe HaOmoneHus. Hamwmmmre
ypaBHEHHUE PEaKIUU, CIETANTE BBIBO O CHJIC HEMETAJUTMYECKUX CBOMCTB Y KPEMHHUSI,
docdopa, cepsl 1 0 CHIIe KHCIIOT, 00pa30BaHHBIX JaHHBIMA HEMETAJIJIaMHU.
[To xomy pabOTHI 3aMOJIHUTE TAOIHITY U CACIIAWTE BHIBOIBI.
KoHuTposibHbIe BONPOCHI.
1. Kak u3MEHSIOTCS OCHOBHBIC CBOMCTBA OKCHIOB M TUAPOKCUIOB B TIEPHOC?
2. Kax u3MeHsI0TCs KHCIIOTHBIE CBOMCTBA OKCUIOB M TUAPOKCUIOB B TIEPHOE?
3. Uepes Kakue COSNUHEHUS OCYIIECTBIISIETCS TIEPEXOT OT OCHOBHBIX COSAMHEHUN K
KUCJIOTHBIM?
4. C moMmoIIbl0 KaKUX BEIIECTB MOXKHO JIOKa3aTh MPUHAIUICKHOCTh THAPOKCUIA K
OCHOBAHMSIM WJIH KUCJIOTaM?

JIABOPATOPHAS PABOTA Nel4
HaszBanue padorbi: Koppo3us METasioB 1 METO/IBI 3AIUTHI.
esiu padoThbI
1. IloBTOopuTh W  3aKpenuTh  CYIIHOCTh  MPOIECCOB  XUMHYECKOH U
AIEKTPOXUMUYECKON KOPPO3UHU METAJIJIOB;

2. UccnenoBaTh BIMSHUS TPHPOABI METala, CPEeIbl W BHEIIHUX YCIOBUU Ha
MPOIIECCHI KOPPO3UHU METAJIJIOB,;

3. O3HAKOMHTHCS C OCHOBHBIMH METOJIaMU aHTUKOPPO3HMOHHOM 3aITUTHI.

PeaktuBbl: Zn (rpanynsi), Cu (ToHkas mpoBosioka 0e3 m3omsuun), H,SO4 (10%),
HCI (pa36.), pactBopsl CuSQO,4, NaCl, K;[Fe(CN)s] (kpacHas kpoBsiHas coib), Fe
(Menkue CTPYXKKH WM OUMINEHHAs MeJKas TPOBOJIOKA B KyCOYKax), CTaJIbHbBIC
IJTACTUHKH.

Oo6opynoBanue: Haxxnaunas Oymara (IJ1s1 3a4MCTKH), MBI TUTEIbHBIC, CIIMYKH,
JepKaTenb g MPOOUPOK, MITATHB C MPOOUMPKAMHU, CTEKIITHHAs BOPOHKA, METHBIM
COEMHUTEIbHBIN TPOBOJIHUK, CAHUTAPHAS CKIITHKA

Pesyabrarsl:

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

npeomemnwte: 11P6 01, TIPG 04, ITP6 06, I1P6 08;

3HAHMSI: CYIIHOCTh IPOIIECCOB XUMHUUYECKON U DJIEKTPOXUMHUUYECKOW KOPPO3UHU;
OCHOBHBIE METOIbl AHTUKOPPO3UOHHOM 3aIUTHI.

YMEHMsI: pa3IndaTh BHUJbI 3alIUTHBIX MOKPBITUN; 3aMKMChIBATh CXEMbl aHOJAHOTO U
KaTOJIHOTO MPOILIECCOB.

Xoxa pa6oTsi:

OnbIT 1. XumMuyeckasi U 31eKTPOXUMUYECKask KOPPO3Us IUHKA.

B npo6upky ¢ 10 karuisiMmu pacTBOpa CEpHOM KHUCIOTHI OMYCTUTE TPaHYIy IUHKA.
OtmeTbTe 00pa3oBaHHWE MY3BIPHKOB Tra3a Ha MOBEPXHOCTH TrpaHyibl. Hamwmmre
yYpaBHEHUE PEaKIMM B3aWMMOJEHCTBUS IMHKA C KUCIOTOW. B Ty ke mpoOupky
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OIyCTUTE MEJIHYIO MPOBOJIOKY U KOCHUTECH €H0 I'PaHyjbl LMHKA. YTO M3MEHUIOCH?
Kakyro ¢yHKIUIO BBINONHSIET MeAHas npoBosioka? Hamucare cXeMbl aHOJHOTO U
KaTOJIHOTO MPOIIECCOB IIPH €ro padoTe.

OmnbIT 2. PaKTOPBI, BAUSAIOUIME Ha CKOPOCTb KOPPO3UHU

2.1. BiusH1Ee KOHIEHTPALUU OKUCIUTEINS HA CKOPOCTh KOPPO3HHU.

B npoGupky ¢ 5 KamsiMu cepHOM KUCIOThI 100aBbTE S5 Kareiab BOJbI, T.€. pa30aBbTe
pacTBOp B J1Ba pasa. [Ipoaenaiite onbIT, aHanoruuHelii onsITy 1. Crenaiite BbIBOX O
BIMSAHUY KOHLeHTpauuu H' -MOHOB Ha CKOPOCTh KOPPO3UH.

2.2. BnusiHue Ha KOPPO3UIO IPUPOIBI 3aIUTHOTO MMOKPBITHS.

JIBe mpoOupku HanmoJdHUTE Ha 1/2 ux o0bemMa AUCTUIUIMPOBAHHOM BoAoH. JloGaBbTe
B KOKIYIO U3 HUX M0 2—-3 KalM CEpHOM KHUCIOTBI M IO 2-3 KamiM pacTBopa
rekcarmanodeppara (III) xkamms Ks[Fe(CN)¢]. OnH sBisiercs KadeCTBEHHBIM
peakTHBOM Ha HOHBI Fe?*, ¢ KOTOpBIMH 06pasyeT cHHee OKpallhBaHue (TypHOyIeBa
CUHb). B 01Hy poOHpKy OmycTUTE JKEJIE3HYIO MOJIOCKY, B KOTOPOH 3a)kaTa IpaHyJja
LIMHKa, a B APYTYIO — JKEJIE3HYIO IOJIOCKY, B KOTOPOM 3a)kara rpanyJja osiosa. [lepas
npoOMpKa UMUTHPYET KOPPO3HIO OLIMHKOBAHHOTO XeJe3a, a BTopas — JyXKEHOTOo, T.€.
MOKPBITOTO 0JI0BOM. OTMEThTE, B KaKOM MPOOUPKE MOSBISAETCS CUHEE OKpalIBaHUE.
CocTtaBpTe CXEMBl AHOJHBIX M KaTOJIHBIX ImpoueccoB. OObACHUTE, Kakoe U3
MOKPBITUI SBJISIETCSI KAaTOIHBIM, a Kakoe — aHOAHbIM. Kakoe u3 HHUX U mouyemy
3AIIMIIACT 5KEJIE30 OT KOPPO3UH, a KAKOE HE 3alUIIacT?

2.3. Bousaue nHTHOUTOpa Ha CKOPOCTH KOPPO3HUH.

B nBe mpoOupku Hajeite 2-3 MJI pacTBOpa CEpHOM KHCIOTHI M B OJHY M3 HUX
no0aBbTe 4—5 MiI pacTBOpa Ouxpomara kanus. B 006e nmpoOHpKH OIMyCTUTE MOJIOCKU
xene3a. Hanummre ypaBHeHHE peakivil B IEPBOMl MPOOUpPKE U OOBACHUTE, MOUEMY
OHa HE MPOTEKAET BO BTOPOH (I€ MPUCYTCTBYET OUXPOMAT KaJIus).

2.4. BnyusiHue HEKOTOPBIX aHUOHOB Ha CKOPOCTh KOPPO3UH.

B nBe mpoOupku Haneite o 2—3 mi cynbdara u xmopunaa meau. B o6e nmpobupku
MOMECTUTE MOJIOCKU alltoMuHuA. Onuiute HaOmoneHus. Kakoe BiMsiHME OKa3bIBaeT
XJIOPUJI-UOH Ha KOPPO3UIO AITFOMUHUSA?

[To xoy pabOTHI 3aM0OIHUTE TAOJUIY U CAETANTE BHIBOJBI.

KoHTpoJibHBIE BONIPOCHI.

1. Wcxons u3 nabopaTtopHOil paboThl, MPEIIOKUTE CIIOCOOBI 3aIIUTHl METAJUIOB OT
KOppO3UH.

2. IlpuBenuTe mpuMepsl Ta30BOM KOPPO3UN METAIIIOB.

3. Kakoit Meramn paspymaercs TpuU  DIEKTPOXMMHUYECKOH  KOPpPO3UH B
MukporaibaHomnape: Fe unu Mg, Fe nnu Cd, Fe wu Ni?

4. Kakue mpouecchl MNPOUCXOIAT TPHU TOBPEXKIECHUU TOBEPXHOCTHOTO CJOA
HUKEJIMPOBAHHOTO KeJe3a?

JIABOPATOPHAS PABOTA Nel5
Ha3Baunue pa6orsi: [IpoBenenne peakiuii mo oOHapyXEHUIO YIiepoaa U BOJOpoaa
B OPraHMYE€CKUX BEIIECTBAX.
Iesu padoTbl
1. TlpoBecTn peakuuy, NOATBEPKAAOIIME HAIWYME YIJEpojJa MU BOAOpoAa B
OPTraHUYECKUX BEIIECTBAX.
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2. Hanucatb ypaBHEHHS BBHITIOJTHEHHBIX PEAKLIUN.

PeaktuBbl: CaxapHblii mecok, xjae6, okcua meau (I1), usBectkoBast Boja, nmapadus,
MEIHBIN Kynopoc.

Oo6opynoBanue: [lItatuB ¢ mpoOUpKaMu, JIOKEUKa JIJIsl C)KUTAHUS BEIIECTBA, CyX0e
roprouee, CliMYKu, acOecToBas CeTKa.

Pe3yabTarni:

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

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

3HAHMA: COCTaB MOJIEKYJI OPIraHUYECKUX BEILECTB;

YMEHHsl: TIPOBOAUTH JaOOPATOPHBIN HKCIEPUMEHT M0 OMPEACNICHUIO COCTaBa
OpraHUYECKUX BEIIECTB.

Xox padoThI:

OmnpiT 1. Onpenenenue yriaepoaa nNpodoit Ha 0OyTIUBaHUE U Ha BbIACICHUE KOMIOTH
IPU TOPEHUH.

Ha noxeuky juist coKuraHusi BEIIECTBA IMOJIOKUTE KycOueK XJyieba M HarpeiTe Haj
wiameneM. OOyriuBIIascs Macca YEpPHOTo XJieba — yriiepo/.

Ha noxeuky st CKMTaHMsl BEIIECTBA IMOJIOKHUTE Kycouek mnapaduHa, BHECUTE B
iamsi. Konots, BeIASISIONIASCS IPU TOPEHUH — YTIAEPOI. 3aMUIIATE HAOTIOACHHUS.

OmnbiT 2. OnpeseneHue yriepojia U BOJIOPOJA COMOKEHHEM BEUIECTBA C OKCHUJIOM
meau (11).

[IpuroroBbTE CMECHh M3 XOPOIIO PACTEPTOrO caxapa U MOPOLIKOOOPa3HOTO OKCUAA
Menu (II), B3sitoro B u30ObITKE. [lomectute cMech B mpoOupky cioem 0,5 cm. VY
OTBEPCTUS MPOOUPKH MOMECTUTE PBIXJBI KOMOUYEK BaThl C HAaHECEHHBIM Ha HETO
0e3BogHBIM cyibaTrom Meau. BceraBpTe B mpoOUMpKy MpoOKYy C Tra300TBOAHOM
TpyOKOW, KOHEI] KOTOPOM ONMYyCTHTE B JIPYryl0 MPOOUPKY C H3BECTKOBOM BOJOM
(5mu). IIpubop ykpenuTe B IITaTUBE, U MOAOrpelTe cMech B mpodupke. Korga BeI
MpUJETE K 3aKIOUYEHUIO, YTO PEAKIUsl 3aKOHUYMUJIACh, BEIHBTE M3 M3BECTKOBOW BOJbI
KOHEI[ Ta300TBOJJHON TPYOKH U MOCJIE 3TOTO MPEKpaTUTE HarpeBaHue.

Haiite nmpuboOpy OCTBITh, MOCTE YEro pazdepuTe €ro U pacCMOTPUTE PE3yJIbTAThI
peaKkiuu, OTMETUB, NMPOM3OIUIA JU H3MEHEHUS C caxapoM, OKCHJIOM MEIU U C
M3BECTKOBOM BOMON? OnUIMTE U OOBSICHUTE MPUUYUHY ITUX H3MeHeHul. CocTaBbTe
ypaBHeHUS peakiuu. Crenante BbIBOM, CBUAETEIBCTBYIOT JIM MPOIIEIIINE PEAKIIUU O
TOM, 4TO B COCTAB caxapa BXOJAT yriepoJ U BOJAOPO U IOYEMY.

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

KonTposbHbIE BOIIPOCHI.
Pemnure 3amaun.
5. Haiitu monexymspHyro gopmyny BemiecTBa, coaepxaiiero 81,8% yruepona u
18,2% Bopopona. OTHOCUTEINIbHAS IUIOTHOCTH BEIIECTBA MO a30Ty paBHa 1,57.
6. Haiitu monekynsapHyto GopMyny MpeaesbHOIro YIIEBOAOPOa, MaccoBasl IO
yriepoza B KotopoM 83,3%.

JIABOPATOPHAS PABOTA Nel6
Ha3zBanue padorsi: Pacnio3HaBanue miacTMacc U BOJIOKOH.
Iesu padoTbl
1. M3yuuTh CBOMCTBA IJIACTMACC U BOJOKOH.
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2. 3Has CBOMCTBA, MPOBECTH PACIIO3HABAHKE IIACTMACC U BOJIOKOH.

PeakTuBbl: HaGopel miiacTMacc ¥ BOJIOKOH, alleTOH, KOHLIEHTPUPOBAHHBIE CepHAas
KHCJIOTA U a30THASI KACIIOTA.

Oo6opynoBanue: [lItatuB ¢ mpoOUpKaMu, JIOKEUKA JIJIsl CKUTAHUS BEIIECTBA, CyX0e
roprouee, CliMYKu, acOecToBas CeTKa.

Pe3yabTarni:

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

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

3HAHMSI: COCTaB U CBOMCTBA IJIAaCTMACC U BOJIOKOH;

YMeHHsI: IPOBOJAUTH JA00OPATOPHBIN AKCHEPUMEHT IO PACIIO3HABAHUIO IJIACTMACC U
BOJIOKOH.

Xox padoThI:

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

OmneiT 1. Pacio3HaBaHue miacTmacc.

Hcnonb3ys Tabauily, MOBTOPUTE CBOMCTBA MOJUATHIICHA U MOJIUCTUPOIIA. 3aUIITUTE
YPaBHEHHUS pEaKLIUI MOJYYEHUSI 3TUX MTOJIMMEPOB.

Pacno3naiite 3Tu miactmaccel. Pacrio3HaBaHHMe IUIACTMAcC CIEAYyEeT HayaTb C
BHEIIHETO OCMOTpPA, a 3aTéM I[EePEeUTH K HWCCIEIOBAaHUI0O HUX OTHOLIECHUS K
HarpeBaHvio M ropeHuto. [IoToM HUCHBITHIBAIOT JIEWCTBUE HA HUX PACTBOPUTEIEH.
VYkaxuTe XxapakTepHble TPU3HAKY MOTUITHIICHA U TTOJIUCTUPOIIA.

OmnpiT 2. Pactio3HaBaHWE BOJIOKOH.

Hcnons3yst Tabnuily, MOBTOPUTE CBOMCTBA BOJIOKOH. BaMm JaHbI XJIOMOK, BUCKO3a U
mepcetb. Pacno3Haiite 3TM BOJOKHA. Pacrno3HaBaHWE BOJOKOH HAYMHAKOT C HX
cxuranuda. [Ipu 3TOM TPOCIEKUBAIOT, C KAKOWM CKOPOCTHIO MPOUCXOAUT TOPEHHE,
HCCIICYIOT 3amax MPOAYKTOB TOpPEHHs. 3aTeM MPOBEPSIOT JEUCTBHE Ha BOJIOKHA
KUCJIOT U pPAacTBOPUTENICH. YKAXUTE XapaKTepHbIC MPU3HAKU XJIONKA, BHCKO3bI U
HIEPCTH.

[To xomy paboThI 3aMOJIHUTE TAOJMILY U CHEIIAWTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.
JaiiTe kmaccuduKaio BOJIOKOH.
JaiiTe knaccuuKaiuio miacTmacc.
UeM HCKYCCTBEHHBIE BOJIOKHA OTJIMYAKOTCSL OT CHHTETUYECKUX ?
Yem naxHyT OpH NOHKUTAHUHU XJIOMYaTOOyMakHbIE HUTH?
Jlate ompenelieHHME MaKpOMOJICKYIbl, SJEMEHTApPHOTO 3BEHAa U CTENEHHU
nonuMepu3zanuu. Kak BiusieT BeNIMYMHA MOJIEKYJISIPHOM MacChl Ha CBOWCTBA
BBICOKOMOJIEKYJISIPHBIX COEMHEHNN?
6. UeM peakiuy MOJIMKOHICHCAIIMN OTJIMYAIOTCS OT peaKIUi moJuMepr3an?.

o0 E

JJABOPATOPHAS PABOTA Nel/
HazBanmne patdorbi: VccienoBanue CBOMCTB CIUPTOB U aJIbJACTUIOB.
Iesu padoTbi
1. V3yuuth pu3nUecKue CBONCTBA ATHIIOBOTO CIIUPTA U TIIUIEPUHA.
2. IlpoBecTu KaueCTBEHHYIO PEAKIIUI0 HA MHOTOATOMHBIE CITUPTHI.
3. TlpoBecTy KaueCTBEHHYIO PEAKIIMIO HA aJIbJICTUIBI.
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4. HanucaTh ypaBHEHHSI BBIIIOJTHEHHBIX PEAKLUH.

PeakTuBbI: DTUIOBBIA CIUPT, CEpHAs] KUCJIOTA, TIIMIEPHUH, PACTBOPHI Cyibdara
meau (I1) u ruapokcuaa natpusi, hopmanuH, HUTpar cepedpa (2% pacTBop), aMMuaK,
BOJIA.

Oo6opynoBanue: IlltaruB ¢ npoOupkamu, MeaHash MOBOJIOKA (CHHUpalb), CyXOe
roprouee, CluYKu, acOecToBas CeTKa.

Pe3yabTarni:

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

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

3HAHMSI: CBOMCTBA CIUPTOB U aJIbJACTHU/IOB;

YMeHHsI: COCTAaBJIAITh YPAaBHCHUS pEaKIMi, XapaKTEepPHBIX Uil CHOUPTOB U
albJCTU/IOB.

Xox padoThI:

Onpit 1. ®u3nyeckrue CBOMCTBA STUIOBOTO CIUPTA U TIUIIEPUHA.

Haneiite B onHy mpoOMpKYy HEMHOIO STHUJIOBOTO CIHPTA, a B JAPYTYI0O HEMHOIO
riviepuHa (oOpatute BHMMaHHE Ha €ro Bs3KocTh). JloOaBpTe B 00€ MpoOMpKU
HEMHOTO BOjbl. OOpaTUTe BHUMAaHHME HAa PAacCTBOPEHUE CHUPTOB B Boje. Omnuiumrte
(du3MYecKue CBONCTBA ATHJIOBOTO CIIUPTA U TIIUIEPUHA.

OnpiT 2. XUMUYECKHE CBOMCTBA STUIOBOIO CIIHUPTA.

2.1. OkucaeHue CoupTa B albJICTH/I.

Haneiite B mpoOupky 0,5MJ1 3TUIOBOTO CIMPTA U MOTPY3UTE B HETO PACKAJICHHYIO
MenHyl cnupaib. OOpaTuTe BHHMMaHUWE Ha TMOSIBJICHUE 3amaxa ajbpierujaa |
BOCCTaHOBJIEHUE MeAu. OnbIT MOXKHO TOBTOPUTH HECKOJBKO pa3, oOIycKas
pacKaJeHHYI0 MEIHYIO TMPOBOJIOKY B CHHPT. 3anuiiute HaOmoaeHus. Hamuiure
ypaBHEHHUE PEaKIIMK 3TaHOJIa C OKCUIOM MEJH.

2.2. IlomydeHne TUITUIOBOTO ddwupa.

Haneiite B mpoOupky 1M1 3TUIOBOTO CIUPTA, 100aBbTE CTOJILKO K€ KOHI[. CEpHOI
kucioTel. Crerka Harpeiite. OOpaTuTe BHMMaHHE Ha CHEIU(UYECKUA 3amax
IUATIIIOBOTO »dupa. Hamummre ypaBHEHHE peakIMU TOJYyYEHUS TUITHUIOBOTO
a¢dupa U3 FTaHOINIA.

OmnwiT 3. B3aumoneiicTBue riuiepuHa ¢ ruapokcuaoM mean (II) — xavecTBeHHas
peakius Ha MHOTOATOMHBIE CIIUPTHI.

B npobupky nmomectute 2-3 kamm pactBopa cynbdarta menu (II) m 4-5 xamens
pacTBopa rugapokcua Hatpus. OOpaTuTe BHUMAaHUE Ha BBIMAJEHUE rOy00oro ocajaka
ruapokcuna meau (II).

Jlo6aBbTe B 3Ty MpOOUPKY pacTBOp MNIMIIEPUHA W THIATEIBHO mepemeinante. Yto
mpouszonuio ¢ ocankom? Kak M3MEHWIACh OKpacka pacTBopa? 3amMIluTe
HaOmonenus. Hanummre B cTpykTypHOM  (opMe  ypaBHEHHE  pEaKIUH
B3aMMOJICUCTBUS TauliepuHa ¢ ruapokcugom Menu (II) u Ha3oBUTE MOTydYEHHOE
BEIIIECTBO.

OmnbIT 4. KauecTBEeHHBIE PEAKIIUH HA AJIbJICTUIBL.

4.1. Peakmus dhopmanpaeruaa ¢ rugapokcuaom meau (11).

B mpoOupky momectuTe cHavana 5 kamenb opMaivHa, 3aTeM 2 Kalljid pacTBopa
cynbara menu (I1) u 5 kamens 10% pactBopa ruapokcuna Hatpusi. Cpazy HaUHHUTE
HarpeBathb, CJEAs 3a IMOCIEAOBATEIbHBIMA W3MEHEHUSAMH, MPOUCXOASIIUMU B
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npobupke ¢ ocamkoMm. OOpa3yromuiicsi B KOHIIE PEAKIMA KPACHBIA OCaTOK HMEET
coctaB  CuyO. 3anumure HaOmoaenus. Hanuimure ypaBHEHHE peakluu
dbopmanpaeruaa ¢ rugpokcuoM meau (I0).

4.2. Peakiys «cepeOpsSHOro 3epKaiay.

[Ipn mpoBeleHUH OIbITa CTPOro COOJNIIOMANTE TOCIEAOBATEIBHOCTD JT0OABICHHUS
PEaKTHUBOB.

B yuctyto cyxyto npoOupky nomectute 2 karm 2% pacTBopa HUTpaTa cepedpa u
B300TaliTe, 9YTOOBI OH XOPOILIO CMOYMJI CTEHKH MpoOupKu. J[06aBbTe Karuio KOHII.
pacTBopa amMmmuaka. Eciau mosBuTCs Oypbhlii HEMCUE3aIOMUNA 0CaloK, J00aBbTE eIé
Karmo amMmuaka. Ecim ocazok wcde3HeT cpasy, BTOPYIO KaIulio He J00aBisiiTe, a
BBeauTe 2 Karum dopmanuHa. [locie 3Toro, He B30anThIBas COACPKUMOTO, CIIETKa
MOJIOTPeTe, HE MOBOAS 10 KulieHus. HaOmromailiTe oOpa3oBaHWME Ha CTEHKaX
npoOupku Onectsimero ciosi  cepebpa. Peakmmst  «cepeOpsiHOTO — 3epkamay -
XapaKkTepHas peakuus Ha ajpAeruipl. 3anumure HaOmoaeHus. Hanummre
ypaBHEHHUE PEaKIMU BOCCTAHOBJICHUSI cepedpa popMaTnHOM.

[To xoxy paboThI 3aMI0JIHUTE TAOJUILY U CAETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.

OcyiecTBuTe MpeBpanieHus (CocTaBbTe ypaBHEHUs comacHo cxeme). [lognummre

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

JIABOPATOPHAS PABOTA Nel8

HaszBanue pa0otbl: VcciieqoBanue cBOMCTB KapOOHOBBIX KHCIIOT M UX COJIEH.

esiu padoThbI
1. IlpoBecTn OMNBITHI, MNOATBEPKAAIONINE CBOMCTBA OPTraHMYECKUX KHUCJIOT (Ha

IIPUMEPE YKCYCHOM KHUCIIOTHI).

2. CpaBHUTH CBOMCTBA OPTaHUYCCKUX M HEOPTAHMYCCKUX KUCIIOT
3. Hamwmcath ypaBHEHUS BBHITTOJIHEHHBIX PEAKIINI B MOJICKYJIIPHOM ¥ HOHHOM BUJIE.

PeaktuBbl: ComsiHas KucCIoTa, TUAPOKCHJ HATpHUs, YKCYCHas KHUCIOTa, LUHK,
dbenondranens, TakMyc, KapOOHAT KaJbIUs, MBUIbHBIE CTPYKKHU.

O6opynoBanue: IlltatuB c mpoOupkamMu, Cyxoe roprodee, CIUYKH, acOecToBas
CeTKa.

Pesyabrarsl:

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

npeomemnwte: 11P6 01, TIPG 04, ITP6 06, ITP6 08;

3HAHMSI: CBOMCTBA KApOOHOBBIX KUCJIOT U UX COJIEH;

YMEHMHsI: COCTaBJIATh YPABHEHUS PEAKIUM, XapaKTEPHBIX JJ1 KApOOHOBBIX KUCIIOT U
UX COJIEH.

Xoxa padoThi:

Ilpumeuanue: ONBITHI C OPraHUYECKUMU U HEOPTAaHMYECKUMH KHCJIOTAMHU
MIPOBOAUM MapasuIeNIbHO.

OmnbiT 1. CBOWCTBA YKCYCHOW KHCJIOTHI.

1.1. Tlomectute B 2 mpoOMPKH MO OJHOW TpaHyse ITMHKA W 00aBbTE B IMEPBYIO
NpOOMPKY 2 MJI YKCYCHOM KHCIIOTBI, BO BTOPYIO — 2 MJI COJISIHOM KUCHOThl. 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 KHUCJIOTBHI.
BauMarenbHO npoHaOMomaiiTe 3a  MPOUCXOMSIIMM  MPOLECCOM.  3alMIINUTE
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 JTUCTHUIUIMPOBAHHOW BOJABI, 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
BHHMaHHUE Ha OKpacKy pacTBopa. Kakyro cpeny nMeeT 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 PEKOMEHIYETCS?

3. Uro mpeAcTaBistoT COO0M CHHTETUYECKUE MOIOIIUE CPEACTBA?

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 albAETH/A.
2. WccnenoBaTh (hu3nyecKkue CBOWCTBA 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 kucnoTa, Boja, HoaHas Boja.
Oo6opynoBanue: IlltatuB c mpoOupkamu, cyxoe roprodee, CIHUYKH, acOecToBas
CeTKa.
Pesyabrarsl:
memanpeomemnste: MPII 02, MPII 03, MPIT 05, MPII 13, MPII 17, MPK 03;
npeomemnuwte: 11P6 01, TTP6 04, ITP6 06, I1P6 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 1Iejaoun (TUIPOKCUIA HATPHU) U 2 KaIlIH
pactBopa cynbdara meau (I1). Berpsaxuure coaepkumoe MpoOUpPKU 10 00pa30BaHUS
ocagka. JloGaBbTe Karmio, TIJIIOKO3Bl M TIATENbHO TepeMeriaiite. OOparute
BHUMaHHE Ha 00pa30BaHUE PacCTBOpPA CUHETO I[BETA, YTO SABJISIETCS XapaKTEPHBIM JIJIs
MHOTOAQTOMHBIX CHUPTOB. 3anumuTe HaOmoaeHus. Hamummre ypaBHEHHE peakiuu
rt0Ko3bI ¢ rusipokcusioM Menu (II). [loanuinvre Ha3BaHUS BEILIECTB.

1.2. OGHapy>KEHHE Y TIIOKO3bI CBOWCTB aJIbJICTHJIOB.

[lonmy4yeHHblid pacTBOp HarpeBaiTe B MNpPOOUMpPKE O KUIEHUdA, Ccleas 3a
MOCJIeIOBATEIbHBIMA U3MEHEHUSIMU, TIPOUCXOIAIIMMU C ocajikoM. OOpasyromuiics B
KOHIIE pEAKIUH KpacHbIM ocanok umeeTr coctaB Cu,O. JlaHHas peakuus XxapakTepHa
JUISL  albJETUIOB. 3anuiiuTe HaOmojeHus. Hamuimre ypaBHEHHE peakiuu
BoccTaHoBjeHus Tunpokcuaa meau (I1I) riroko3oi. [loanumure 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. CBONMCTBA 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 Boze. Hanelite B yuCTyr0 mpoOUpPKY 5 MJI BOJBI M HarpeuTe A0 KUIEHUS.
Bretite B mpoOUpKYy C KHIISITKOM COJAEpPKUMOE TiepBo mpoOupku. OOparute
BHMMaHHe Ha oOpa3oBaHME BS3KOTO pacTBopa — Kielcrepa. Onummre
PacTBOPUMOCTB Kpaxmaiia B XOJIOJHOU U TOpAYE BOJIE.

3.2. KauecTBeHHas peaklys Ha KpaxMal.

B nipoOupky ¢ oXJIaJeHHBIM KJICHCTEpOM J100aBbTE KAILIIO0 CHILHO pa30aBIeHHOM
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 npeBpanieHus (CocTaBbTe ypaBHEHUs coriacHo cxeme). [loanummre
Ha3BaHUs BelecTB. GOPMYIIbl BEIIECTB B YPABHEHUSIX MPEICTABUTH B MOJICKYJISIPHOM
U CTPYKTYPHOM BHJIE.

C6H1206 — C2H5OH — CH3COOH — CH3COOC2H5

JIABOPATOPHAS PABOTA Ne20
Ha3Banue pa6otbi: VccienoBanue CBOMCTB OITKOB
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 KUCII0Ta U a30THas KUCJIOTA.

Oo6opynoBanue: IlltatuB c mpoOupkaMu, Cyxoe Troprouee, CIHYKH, acOecToBas
CeTKa.

Pesyabrarsl:

memanpeomemnwie: MPII1 02, MPII 03, MPII 05, MPII 13, MPII 17, MPK 03;

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

3HAHMA: CBONCTBA U CTPOCHUE OCIIKOB,

YMeHHsI: TPOBOJIUTH KaU€CTBEHHBIE PEaKIIMU Ha OCJIKHU.

Xox padoThI:

OmnpiT 1. PacTBOpeHue OeIKoB.

[IpuroroBeTe pactBop Oenka. Jljist 3TOr0 paszdeiite KypuHOE SMII0 U aKKypaTHO
oTIenuTe OENOK OT jKelTKa. belok moMectuTre B XMMHUYECKUN CTakaH, U 3aJIelTe
XOJIOOMHOM BOJOW, pa3MeElIMBas CTEKISIHHOM mnanouyko. OxapakTepusyite BUJ
pacTBOpa SMYHOTO OeJKa.

Onpit 2. Jlenarypaiiusi 6€JIKOB.

2.1. B npoOupky HamelTe 2 MJI pacTBopa SMYHOTrO Oejika U 100aBbTE HEMHOIO
pactBopa cynbdara meau (I1). OGpaTuTe BHMMaHUE Ha JAeHATypaluio Oenka. B uém
OHa MPOSIBIAETCA? YKaKATE NPUUNHY JEHATYPALUU.

2.2. B npoOupky HajedTe 2 MJ pacTBOopa SIMYHOTO Oeyka M J0OaBbTE HEMHOTO
cepHOil kucioThl. OOpaTuTe BHUMaHUE Ha BBIMAJCHUE OCAJKA. YKAXKUTE MPUUUHY
ATOTO SIBJICHUSL.

2.3. B npobupky HaneiTe 2 MJ pacTBOpa sSIMYHOrO Oenka W Harpeiite. OOpatute
BHMMaHME Ha CBEpThIBaHUE Oenka. Kak Ha3bIBaeTcs ATOT rpoiiecc?

Onpit 3. [[BeTHBIE peakInu Ha OCITKH.

3.1. buyperoBas peakuusi.

Haneiite B mpoOupky 2 mi pacTBopa Oenka, go0aBbTe 1 M pactBopa cyibdara
menu (II) u 2 M ruapokcusa HaTpus, Xopoino B3oonTaite. OOpaTuTe BHUMaHUE Ha
M3MEHEHHE OKpPAacKd pacTBopa. YKAKUTE XapaKTepHBIM NpHU3HAK OWYypeTOBOM
peakimun. Kakve (QyHKIHMOHAIBHBIE TPYIIBI MOJIEKYJbl O€JIKa HWIrpalT poJib B
W3MEHEHUH OKpacKu?

3.2. KcaHTONPOTENHOBAS PEAKITUSL.

Haneiite B mpobupky 2 Mj1 pacTBopa Oeska npuiieite 1 M1 KOHII. a30THOM KUCIIOTHI
u Harpeiite cmech. OOpaTuTe BHUMAHHE HA W3MEHEHHE OKPACKU OCaJKa. YKKUTE
XapaKTEpHbIA MPU3HAK KCAHTONMPOTEHMHOBOW peakuuu. Ha kakue (hyHKIMOHAIbHBIE
IPYIIIbI JAaHHAS PEAKIUS SIBISETCS KAYECTBECHHOM?

[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. Kaxkue cBsi3u yuacTByIOT B 00pa30BaHUU MEPBUYHON CTPYKTYPHI OeKa?
4. JlokaxuTe, 9TO OCTKU SBIISIOTCS TTOJUMEpPaMHU.
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HPUJIOKEHUSA

Ipunoowcenue 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
MOPUCTHIX 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. [Ipu |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.
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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 pacTBopsieTcst
ClIeJIbl. pacTBop pacTBopsieTcs

Hutpon |['oput, o00pa3ys temusiii |He pacTBopsieTcs PactBopsiercs He
HeOJIeCTAIIHIHA PBIXJIBINA 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

Tabaunua 3 II10THOCTH ¥ MPOLIEHTHOE CO/IePKAHUE PACTBOPOB XJIOPUAA HATPHS.

3
HHOTHOCT;’ *10%, KOHIEeHTDAIIS HHOTHOCTB*10'3, KF/M3,
Konuenrpauus, % Kr/M, t o/p 1, 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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