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1. HOACHUTEJBHASA 3AIINCKA

Meroanueckiue PEeKOMEHJAllMU IO BBIMOJHEHUIO JIA0OPATOPHBIX paboT Mo
0011e00pa3oBaTeNbHON AUCIUIUIMHE «XUMHUS» MpeAHa3HAYEHBI NIl 00y4aronIuxcs
cnenuainbHocT  38.02.01 OxoHomuka u OyxranTepckui y4yer (IO OTpaciisaM)
COLIMAIBHO-PKOHOMHYECKOTO TPODUIISL.

JlabGopaTopHble 3aHATHUS SABISIOTCS BaXKHBIM 3JIEMEHTOM 0011e00pa30BaTebHON
TUCITUIUIMHBL. B miporiecce BBIMOMHEHUS JTa0OpaTOPHBIX paboT, oOydarommecs
CUCTEeMATHU3UPYIOT U 3aKPEIUISIOT MOJyYEHHbIE TEOPETHUECKUE 3HAHUSA, Pa3BUBAIOT
UHTCIJICKTyallbHBIE M MPO(PECCHOHANbHBIE YMEHHs, (OPMHUPYIOT DJIEMEHTHI
KOMIETEHIINI Oy IyIuX CIIeNUaIicTOB.

PabGoueit  mporpammoii  00111€00pa30BATENbHON  TUCHUIUIMHBL  « XHUMUS»
npeaycMoTpeHo BbimosiHeHne 20 mabopaTopHBIX pabOT, KOTOpHIC HANpaBJICHBI Ha
JTOCTH)KEHUE CIEAYIOINX IeJIe:

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

— ¢dopmupoBaHue y OOydYarOIIMXCS YMEHUW OCYIIECTBIATh IOUCK U
UCIIONIb30BaHuEe HH(OpMauu, HeooXoaumoun g 3PGEKTUBHOTO BBITOJIHEHUS
podecCHOHANIBHBIX 3a/1a4, TPO()ECCHOHATBLHOTO U JINYHOCTHOTO Pa3BUTHS;

— ¢dopmupoBaHHe Yy  O0OydYarolmUXCs yMEHUN  MOATBEPXKIATh  3HAHUS
XUMHUYECKUMHU OIBITAMH, aHAJIM3UPOBaTh, IMO3HABATH MHOT000pa3He MPUPOJIBI
BEIIECTB, HAKAIIMBaTh (DaKTHI JJIs CpaBHEHHIA, 0000IIEHU, BBIBOJAOB, B TOM UYHCTIC
MIPU U3YYCHHUH IPYTUX TUCIHUILINH;

— pa3BuTHE Yy OOydYaromwuxcss ymeHuUW HaOmoAaTh (AKTBl U SBJICHUS U
OOBSICHATH X CYITHOCTH B CBETE U3yUEHUS TEOPHIl U 3aKOHOB,;

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

— TpUOOpeTeHre OOYYAIOIIMMUCS CIEIMATBHBIX YMEHUN W HaBBIKOB PabOTaTh
CaMOCTOSATENIbHO; YMEHHM OCYIIECTBISATh HMHTEPIIPETAIIMI0 UTOTOB J1a0OpaTOpPHOM
paboThI, OLICHUBATh MTPUMEHUMOCTH TOJIYYEHHBIX JAHHBIX Ha MPAKTHKE, B KAUECTBE
HMCTOYHHMKA HAYYHOTO 3HAHUS.

— OCO3HAHME OTBETCTBEHHOCTH OOYYarOMIMXCS CTPOTO COOJIIONATh MEPHI
Oe3omacHOCTH TIpU paboTe B JabOpaTOpWH, palMOHAIBLHO PacxojoBaTh padouee
BpeMs M XHMHYECKHE PEaKTUBBI B XUMHUYECKOW jabopaTopuu, a TaKKe YMCHHM
OKa3aHMs EPBOM TOMOIIIH;

Boinonnenune n1abopaTopHbIX pabdOT AMCHMIUIMHBL «XUMHUS» O00ECIeUHBAET
JOCTHKEHHE CICIYIONINX PEe3yIbTaTOB O0YUCHHUS:

JUYHOCMHBIX

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

— JIP 24. TOTOBHOCTb K aKTUBHOW JCATEIBHOCTA TEXHOJOTUYECKOW U
COIMAIbHOW HAIMpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATH U
CaMOCTOSITENIHHO BBITIOJIHATH TaKyIO IE€ATEIbHOCTD;

— JIP 25. UuTtepec k pa3nuyHbiM chepam npodeccuoHambHOM AeATETbHOCTH,
yMEHUE CcOBepuIaThb OCO3HAaHHBIM  BbIOOp Oyaymed mnpodeccun U
pea30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TIIIAHBI;
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JIP 26 TOTOBHOCTh U CHIOCOOHOCTHh K O0pa30BaHUIO M CaMOOOpPA30BAHHIO HA
HPOTSDKEHUH BCEH JKU3HU

MemanpeomemHix:
VHUBEPCATILHBIX YUeOHbIX NOZHABAMENbHBIX 0eUCEULL:

MPII 01 camocTrosiTenbHO (POpMYyTUPOBATH U AKTYyaJIU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MPII 02 ycranaBmuBaTh CYLIECTBEHHBIM NPU3HAK WM OCHOBAHUA JUIS
CpaBHEHMS, KilacCupuKaIuu U 0000IIeHNS;

MPII 03 onpenensiTe Uenu AeaTeIbHOCTH, 3a1aBaTh IapaMeTPhbl U KPUTEPUU UX
JOCTUKEHUS,

MPII 05 BHOCHTB KOPPEKTHBBI B JESITEIBHOCTH, OLICHUBATH COOTBETCTBUE
PE3YyIBTAaTOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBAN EATENBHOCTH;

MPII 08 crnocoOHOCT, U TOTOBHOCTh K CaMOCTOSITEILHOMY MOMCKY METOJIOB
pELIECHUs IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHbIX METOIOB II03HAHN,
MPII 13 ananu3upoBaTh MOJIYYEHHBIE B XOJE€ PELICHHs 3aJadd pe3ysbTaThl,
KPUTUYECKU OLIEHUBATD UX JOCTOBEPHOCTb, IIPOrHO3UPOBATH U3MEHEHUE;

MPII 15 pazpabGarbiBaTh IUIaH pEMICHHS NPOOJIEMBI C YYETOM aHalu3a
MMEIOIIMXCS MATEPUAIIBHBIX U HEMATEPHUAIIBHBIX PECYPCOB;

MPII 17 ymeTp NEpEeHOCUTh 3HAaHHS B IIO3HABATEIBHYI0 M MPAKTUYECKYIO
00acTu KU3HEAEATEIbHOCTH;

MPII 18 ymeTh uHTErpupOBaTh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00IacTel;
MPII 19 BblABUTaTH HOBBIE WJEH, NPEHJIAraTh OPUTHMHAIBHBIC TMOAXOAbI U
peneHus

MPII 21 BnaaeTh HaBbIKAMU MOJTY4YEHUS MH(DOPMALMK U3 UCTOUYHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEIIBHO OCYIIECTBIATH IIOMCK, aHAJIU3, CUCTEMATHU3aLUI0 U
MHTEPIIPETALNIO HH(POPMALIUY PA3ITUYHBIX BUAOB U (POPM IPEICTABICHHUS.

VHUBEPCATILHBIX KOMMYHUKAMUBHBIX OellCMBULL.
— MPK 03 Brnagers pa3IMuHBIMUA CIIOCOOAMHM OOIICHUS U B3aUMOICHCTBUS
— MPK 06 mnoHuMaTh M HCHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W

WHIMBHUIYaTbHON PaOOTHI

VHUBEPCATILHBIX Pe2YNSAMUBHBIX 0eUCEULL:
— MPP 05 genate oco3HaHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh

OTBCTCTBCHHOCTD 3a PCIICHUC

npeomMemHulx:
— [IP6 01 chopmupoBaHHOCTH MPEICTABICHUNA: O XMMHUYECKOM COCTABIISIOLICH

€CTeCTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XUMHHU B TO3HAHUU SIBJICHUU
npupoasl, B (OPMHPOBAHWM MBINUICHUS U KYyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM IIJIsi PElIeHUs MPaKTUYECKUX
3a/lad ¥ HKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIECHUS K CBOEMY 3JI0POBBIO U
MNPUPOJTHOM Ccpelie

— TIP6 02 BiameHWe CHCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET:

OCHOBOITIOJIararomuec ITOHATHA (XI/IMI/I‘IGCKI/Iﬁ QJICMCHT, aTOM, OJOJICKTPOHHAA
000J104YKa aToMa, HOH, MOJICKYJa, BAJCHTHOCTbL, JJICKTPOOTPHULIATCIILHOCTD,
CTCIICHb OKHUCJICHH:A, XUMHUUYCCKaA CBA3b, MOJIb, MOJISIpHAs Macca, MOJ'ISIpHBIﬁ
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o0BbeM, yriaepoaHblid ckeneT, GyHKIUOHAIbHAS TPYMa, paauKail, U30Mepus,
TOMOJIOTHYECKHM P, YIJIEBOAOPOAbI, KHUCIOPOACOJAEPKAIIUE COECANHEHUS,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (yriaeBOAbl, >KUPbI, OEIKW), MOHOMED,
NOJIUMEP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIPHBIE  COCIMHEHUS,
KPUCTAJNIMYECKasl pelIeTKa, TUIbl XUMHUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC, PK30-U SHJOTEPMUUYECKHE, PEAKIIMM MOHHOTO OOMEHa),
pacTBOp, JJIEKTPOJIUTHYECKAS IUCCOLUUALMS, OKUCIUTEIb, BOCCTAHOBHUTEID,
CKOPOCTh XUMUYECKOU PEaKiMi, XUMUUECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOr0 CTpOeHUsl opraHudeckux BemiecTB A.M. Bbytieposa,
TEOpHUST BJIECKTPOJMTUYECKON JHCCONManuu, nepuoandeckuid 3akon J[.H.
MeHnpeneeBa, 3aKOH COXpPAaHEHHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHMA
A3BIK XUMUH, (PAKTOJIOTUYECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOMy4YCHUHU
1 0€301aCHOM HCIIOIh30BAHUN BAKHEUIIINX HEOPTAHWYECKUX U OPTaHUYECKHIX
BEIIECTB B OBITY U MIPAKTUYECKOMN ESITEIIbHOCTH YEIIOBEKa,

[1P6 03 chopmMupOBaHHOCTH YMEHUH BBISBIIATH XapaKTepHbIE IPU3HAKU U
B3aMMOCBSI3b U3YUYECHHBIX NOHATHI, IPUMEHSATh COOTBETCTBYIOIINE MTOHATHUS
IIPY OITUCAHUU CTPOCHUS U CBOMCTB HEOPIraHUUECKUX U OPraHUYECKUX
BEIIECTB U UX MPEBPAILCHUI; BBISBJISATh B3AUMOCBSI3b XUMHUUYECKUX 3HAHUH C
NOHSATUSIMU U IPEACTABICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX PEIMETOB;
[IP6 04 chopMHpPOBAaHHOCTL YMEHHH HCIOJIB30BaTh HAWUMEHOBAHMS
XUMHAYECKUX COCIMHEHUM MEXAYHAPOAHOTO COI03a TEOPETHYECKOM W
NPUKIAJHOM XUMHAH W TPUBHUAIBHBIE HA3BAaHUS BAXHEWIIMX BEIIECTB,
COCTaBJISITH (DOPMYJIBI HEOPTAHUYECKUX U OPTaHUYECKUX BEUIECTB, YPABHEHUS
XUMUYECKUX PEAKIUN, OOBACHITH MX CMBICH; TOJITBEPXKAATh XapaKTEpPHBIC
XMMHUYECKUE CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMM SKCIIEPUMEHTAMU U
3aIlUCSIMUA YPABHEHUN XUMHUYECKUX PEAKLIUM;

[IP6 05 cdopMHUPOBAHHOCT, YMEHUH YyCTAaHABIMBATH MPUHAJIECKHOCTh
VU3YyUYECHHBIX HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB K OIPEAECICHHBIM
KJIacCaM M TPYIIaM COEAUHEHUMN, XapaKTepU30BaTh UX COCTAB U BaXKHEWILINE
CBOWMCTBA; OMpEACNATh BHJbl XMMHUYECKHUX CBS3eM (KOBaJIGHTHAsl, MOHHAs,
MeTaJuIMuecKasi, BOJOPOJAHAs), THIbl KPUCTAUIMYECKUX PEUIETOK BEIECTB;
KJIaCCU(UIIMPOBATH XMMUYECKHUE PEAKIINH;

[IP6 06 BiameHHE OCHOBHBIMHU METOJAMU HAyYHOTO TMO3HAHUS BEIECTB U
XUMUYECKUX  sBJICHMM  (HAONMIoJeHHe,  U3MEpEHHe,  SKCIEPUMEHT,
MOJEIUPOBAHUE

[1P6 07 chopMHUpPOBAaHHOCTH, YMEHHUM MPOBOJIUTH PACUETHI MO XUMHUYECKUM
dbopMynaMm ¥ ypaBHEHUSM XHUMHUYECKHX pPEaKIUd C HCIOJIb30BAHUEM
(GU3NYEeCKUX BEJIWYWH, XapaKTePU3YIOIMUX BEIIECTBA C KOJIHMYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaJbHBIC YCJIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; KCMOJIb30BATh CUCTEMHbIC XUMHWYECKHE 3HAHUS [JISl MPUHSTHUSA
pEeLIECHU B KOHKPETHBIX KU3HEHHBIX CUTYallMsIX, CBI3aHHBIX C BELIECTBAMU U
UX IPUMEHEHUEM

[1P6 08 cdhopmMUpOBaHHOCTH YMEHHH IJIAHUPOBATh U BBIMOJIHATh XUMUYECKUM
AKCIEPUMEHT (TIpeBpalleHusl OpPraHWYECKUX BEIIECTB IMPU HarpeBaHUH,
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MOJIyYEHUE 3THJIEHA W W3YYEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU Ha
aNbJETUbl, Kpaxmall, YKCYCHYIO KHUCJIOTY; JeHarypaiusi OeJIKOB IpH
HarpeBaHWM, I[BETHbIE pEAKIUU OEJIKOB; MPOBOAUTH PEAKIUd HOHHOTO
oOMEHa, ONpeAeNsATh Cpeay BOJHBIX PACTBOPOB, KaUYECTBEHHBIEC PEaKIUU Ha
cynbdar-, kapOOHAT- W XJOPUA-aHHOHBI, Ha KATHMOH AaMMOHHUS;, pellaTh
JKCIIEpUMEHTaNIbHBIe 3amaun no TemMaM "Metamisl" u "Hemeramisl") B
COOTBETCTBUM C TNPaBWJIAMU TEXHUKH O€30MaCHOCTH MpU OOpallleHuUu ¢
BEIIECTBAMH U Ja0OpaTOPHBIM O0OPYJOBaHHEM; MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO IKCIEPUMEHTa B (hOpME 3almucy ypaBHEHUN COOTBETCTBYIOIIUX
peaxiuii 1 GOpMyIHMPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTaTOB
nemenmos OK u IIK:

— OK 01. BseiOupare cnocoObl pemieHHs 3aaad  MPOQPeCcCHOHATHHON
NEeSATEIbHOCTH MPUMEHUTEIBHO K PAa3IMYHBIM KOHTEKCTAM;

— OK 02. Hcnons3oBaTh COBPEMEHHBIE CpEACTBA IOWCKA, aHauu3a U
UHTEprpeTanuu uHbOpMaMM U WHOOPMAIMOHHBIE TEXHOJOTUU IS
BBINIOJIHEHHUS 3a7a4 TPOPECCUOHAIIBHON AESITENbHOCTH

— OK 04 D¢ddexTrBHO B3auMOACHCTBOBATh M padOTAaTh B KOJUICKTHBE M KOMAaH/IC

— IIK 4.4. IIpoBoauTh KOHTPOJb W aHaIM3 HHPOpMaLMH OO0 akKTUBaxX U
(pMHAHCOBOM  TMOJIO)KEHUU  OpraHU3alUd, €€ IUIaTeKECIOCOOHOCTH U
JOXOJAHOCTH

Onucanne kaxnol mabopatopHOil padOTBHI COAEPKUT HOMEpP, HA3BaHUE, LEINb
paboThl, TEpeuYeHb pEakTUBOB M 00OpyAOBaHUA, (QOpMHpyeMBblE B IpoLEcCe
BBITIOJIHEHUSI paOOTHI 3HAHUSI U YMEHUS, OMMCAHKE AJITOPUTMA BBITIOJIHEHUS PabOTHI,
BBIBOJ U KOHTPOJBHBIE BONPOCHI (C IIEJbIO0 BBIABUTh M YCTPAHUTHh HEIOYETHI B
OCBOCHHMM Marepuaina). OT4eT o mpoJeraaHHOW padoTe BBINOJIHAETCS B TETPAASIX IS
J1a00paTOPHBIX pabOT, KpaTKOE onucaHue padboTbl 0OpMIISIETCSI B BUE TAOJIMIIBI:
Anroputm BBIIOJIHEHUS u VYpaBHEHUS PEaKMil U BBIBOBI
HaOJIIOICHUS

Kpurepuu oueHuBaHus:

— OueHka «OTIMYHO» BBICTABISETCS OOywaroumiemMycs 3a paboTy, BBINOJIHEHHYIO
0e30mKr004YHO, B TMOJHOM OO0BEME C YYETOM palUOHAIBHOCTH BBIOPAHHBIX
pELICHNI;

— OleHKa «XOpOIIO» BBICTABISIETCS O00y4aroleMycs 3a padoTy, BBHIITOJIHEHHYIO B
[OJTHOM 00BbEME C HEeJI0UeTaMu;

— OuneHka «yAOBJIETBOPUTEIBHO» BBICTABIsIETCS OOydaromemycsi 3a pabory,
BBITIOJIHEHHYIO B HE TMOJHOM 00beMe (He MeHee 50% mpaBMIIBHO BBIMOIHEHHBIX
3aJlaHuii OT 001IeT0 00BbeMa paboThI);

— OlleHKa «HEYAOBJIETBOPUTEIBHO» BBICTABISIETCS oOOydaroleMmycs 3a paborty,
BBITIOJTHEHHYI0O B HE TOJHOM 00beMe (MeHee 50% mpaBUIILHO BBIMOJHEHHBIX
3a/laHuii OT o01Iero oobeMa padboThI).



2. NIEPEYEHbB JJABOPATOPHBIX PABOT

e } KoJ-
paGoTEI HaumeHnoBanue j1abopaTopHOii padoThI BO
JacoB

1. CriocoObl pa3ziesieHus FeTePOreHHbIX CUCTEM 2

2. [IpuroToBICHNE NTUCTIEPCHBIX CUCTEM U UCCIICIOBAHUE UX 5
CBOWCTB

3. [TpuroToBieHune pacTBopa 3aJaHHON KOHIICHTPAIIUN 2

4. [IpoBeneHue peakiuii HOHHOT0 OOMEHa 2

5. HMccaenoBanue CBONMCTB KMCIIOT, OCHOBAHUM, COJICH. 2

6. ['uaponus comeit. 2

7. Pemenue skcriepuMeHTaIbHBIX 33/1a4 HA UACHTH(PUKAIIATO 5
HEOPTaHWYECKUX COCTUHEHUN

8. HccaenoBaHne  OKHUCIHTEIHHO-BOCCTAHOBUTEIBHEIX  CBOMCTB 9
METAJIJIOB, HEMETAJIOB U X COEAMHEHHUI

9. WccnenoBanue BIWSHUS Pa3IUYHBIX (PAKTOPOB Ha CKOPOCTH 9
XUMHUYECKOM peaKIuu

10. XHUMHUYECKOE PABHOBECHE U YCIIOBHS €TI0 CMEIICHUS 2

11. Hccnenosanue cBOMCTB METAIOB M UX COEIUHEHUMN 2

12. | [lony4yenue, coOupaHue 1 pacrio3HaBaHUE Ta30B 2

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

14. | Koppo3ust METa/sIOB M METO]IbI 3aIUThI 2

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

16. Pacno3naBanue 1mjiacTMacc U BOJIOKOH 2

17. UccnenoBanue CBONCTB CIUPTOB U aJIbJACTHIOB 2

18. UccnenoBanne cBONCTB KAPOOHOBBIX KUCJIOT U UX COJIEH 2

19. | MccnenoBanue CBOMCTB TUIFOKO3BI, CaXapo3bl, Kpaxmaia 2

20. HccnenoBanue CBOMCTB OEIKOB 2

JIABOPATOPHAS PABOTA Ne 1

Ha3Banue padorbi: CriocoObI pa3iesieHus TeTePOTeHHBIX CUCTEM

Heab padoTsl

1. O3HaKOMUTBHCS C 0OPaA3IOM CMECH (COJb C TIECKOM).

2. IlpowmsBecTH pas3neneHre CMECH, UCTIONIb3Ysl Pa3IUYHbIE CIIOCOOBI (OTCTaMBAHHE,

(bunbTpOBaHKE, BITAPUBAHUE).

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

OOopynoBanue: XHUMHYECKUMN CTaKaH, CTEKJIIHHAs MaJlouka, (QUIBTpOBAJIbHAS
Oymara (OymakHbIN (UIBTP), BOPOHKA, IITATUB, (papdopoBas vaiika, MarHur.

Pesyabrarsl:

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

npeomemnwie: 11P6 01, ITP6 04, ITP6 07, ITP6 08.
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3HAHMA: CIIOCOOBI pa3/ieNieHUs CMecen

YMEHHUS: BBITOJHATH JIA0OPATOPHBINA HKCIIEPUMEHT IO Pa3/IeNIEHUI0 CMECH

Xoxa pab6oThi:

OmneiT 1. PacTBOpeHUE 3arpa3HeHHON conu. OTCTanBaHUE.

PaccmoTrpute cmech conu ¢ meckom. IlompoOyiiTe oTnenuTs coiib OT mecka. B
CTakaH cO cMecblo Hainelte npumepHo 20 mi Boasl. ColepKuUMoOe CTakaHa
MEPEMEIINBANTE CTEKISHHOMW IMaJOYKOW 10 pacTBOpeHHUs conu. [laite pacTBopy
orctositcsi. OOpatuTe BHUMAaHUE HAa OCEJAaHUE YAaCTHUUEK IE€CKa M yMEHBIICHHE
MYTHOCTH PacTBOpA.

OnbIT 2. PUIBTPOBAHUE.

Bbymaxknbiii GuIbTp NMOMECTUTE B BOPOHKY M CMOYHUTE BOJIOW, pacmpaBbTe €ro,
9TOOBI OH IUIOTHO MPHUMBIKANT K CTEHKaM BOPOHKH. BOPOHKY BCTaBUTH B KOJBIIO
mratuBa. KoHen €€ NOMKEH KacaTbCsli BHYTPEHHEW CTEHKH CTAaKaHa, B KOTOPOM
coOupaercsi oTGUILTPOBAHHBIM pacTBOp. MyTHBIN pacTBOp HayielTe Ha (PUIBTP 1O
CTEKJISIHHOM nayniouke. B crakaH cTeder mpo3payuHblil GuiIbTpar.

Onpit 3. JIeiicTBHE MATHUTOM.

Ha nwucrok Oymard HachlllbT€ HEMHOTO  MOPOIIKOOOpa3HOM  cephl U
mopoikooOpasHoro kene3a. IlepememraiiTe BemecTBa ImmartenaeM. YTo BBl
Ha0JroAaeTe NMpu ACHCTBUU MarHUTa Ha MOJTYYEHHYIO CMECh?

[TogymaiiTe, Kak MOKHO Pa3JIeIIUTh 3Ty CMECh, €CIIU OTCYTCTBYET MAarHur.

OmnbIT 4. OTCTauBaHUE.

[TomecTuTe cMech MecKa M JIPEBECHBIX OMUJIOK B BOAY, pPa3MElIalTe CTEKJISTHHOU
MMaJIOUKOM. /(1 pasgeneHuss MOJydMBIIEHCS CMECH IMOJOXKIWTE HEKOTOPOE BpEMH,
noka 0oJiee TSKETbIE YACTULBI HE OCAIYT Ha JHO, & MEHEE TSKENbIE HE cOOepyTCs Ha
MMOBEPXHOCTHU BOJBL. AKKYPAaTHO CHUMUTE C MOBEPXHOCTU BOJbI BCIUIBIBIINE OMUJIIKH,
a OCTaBILIYIOCS BOJY CJIECUTE.

[To xoxy paboThI 3aMIOJIHUTE TAOJIUILY U CIETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.

JlaiiTe onpenenenus romo- U TETEPOreHHBIM CUCTEMaM
[Iepeuncnure METOABI pa3aeICHNs TETEPOTCHHBIX CMECEN
Ha3zoBute nmpuMepsl rOMOTEHHBIX CMECEN
[IpuBenuTe npuMepbl TETEPOTEHHBIX CMECEN
[Ipennoxkure cmocoObl pas3eseHus cMecu a) OCH3WHA U BOJbI, 0) MOBapEHHOU
COJIM ¥ BOJBI

abhwnE

JJABOPATOPHAS PABOTA Ne 2

Ha3zBanme pa6orbi: [IpuroroBneHne AUCIEPCHBIX CUCTEM M HCCIEAOBAHHUE HX
CBOMCTB

Heab padoThI:

1. TIpuroToBUTH CyCrieH3HMIO KapOOHATa KaJIbIUs B BOJE, U3YUHUTH €€ YCTOWIMBOCTh

1 (a30BbBIN COCTAB.

2.  O3HaKOMUTKCS ¢ 00pasamMu JUCTIEPCHBIX CHCTEM (TI€HBI, IMYIbCHH, TBEP/IbIC
reTEPOreHHbIE CHCTEMBI), OTIPEICIIUTh X (Pa30BBIN COCTAB.

PeaktuBbl: KapOoHar kambmus, Boma, MBLIO, MOJOKO, xjopun skemesa (II1),

7



CILJIABBI.

Oo6opynoBanue: llItatuB, mpoOUpPKHU, Aep>KaTeIlb.

Pe3yabTarnbi:

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

npeomemnuwie: I11P6 01, ITPG 04, ITP6 07, ITPG 08.

3HAHMS: IPUMEPBI TUCTIEPCHBIX CUCTEM

YMEHMUS: ONpeesATh TUCIEPCHYIO a3y U TUCIEPCUOHHYIO CPENy

Xox padoThI:

Omnpit 1. [TosiydeHue cycneH3uu kapOoHaTa Kajablus B BOJIE.

B dapdopoBoii cTynke THIATENFHO pa30TPUTE KyCOUYEK MeJia O TOHKOTO MOPOIIKA.
Bnecute B npoOupKy HEMHOTO U3MEJIbUEHHOTO MOPOIIKA, MpUiieiTe 4-5 M BOABI U
HECKOJIbKO pa3 »SHEPrUYHO BCTPSAXHUTE MNPOoOUPKYy. OTMEThTE paBHOMEPHOE
pacmpenesieHue MopoIlIka Meja Mo Bcemy oobemy cpenbl. [locTaBbTe mpoOUpKY B
MTaTUB ¥ HaOMIofaiiTe Yepe3 HECKOJIbKO MHHYT pPAacCIOCHHE IMOTYYEHHOM
CYCIICH3UHU.

Kakue cucrembl Ha3bIBalOT CycneH3usiMH? YUTO SBIAETCS B JAHHOW CYCHEH3UHU
aUcIiepcHom (a3oi, TUCTIEPCHOM cpeoi?

OmnpiT 2. O3HaKOMIIEHHE ¢ 00pa3laMH JIUCIIEPCHBIX CUCTEM.

O3HaKOMBTECH C OOpa3laMu JUCTIEPCHBIX CUCTEM: 1poOUpKa — MeHbI (BCIICHEHHBIH
MBUIbHBIA PAacTBOp), 2 MPOOHPKA — SMYJIBCUU (MOJIOKO), METaININYecKas NiacTUHa —
TBEp/IbI€ T€TEPOre€HHBIE CUCTEMBI (CILIAB).

[lonb3ysice npunoswcenuem 1, onpenenute B JaHHBIX JAHUCIIEPCHBIX CHUCTEMax
arperaTHO€ COCTOSIHME IUCIIEPCHOM (pa3bl U IUCTIEPCHOM CPEbI.

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

Omnbit 3 TlosiyyeHue 3075 U €r0 KAYECTBEHHAS XapaKTEPUCTHKA.

[Tomyuute ruapo3ons. i atoro B unctyto koiOy k 50 mi1 BOAbI, HArpeToO 10
kuneHus: no6aBbre 1 Ma HaceimeHHOTo pactBopa FeCls. ITlocmemnuit pactBop
MPWIMBANTE MO KAIUISIM M TIPH MHTEHCUBHOM TE€PEMEITUBAHUN COJEPKUMOTO KOJIOBI.
[Ipu3HakamMu MOJMy4YEeHUS 30Ji1 SBISAIOTCA HM3MEHEHUE IIBE€TA pacTBOpa, IOJHOE
MCYE3HOBEHHE OKPACKU WCXOJHBIX BEIIECTB, OMAJICCICHIMS WM HEOOJBIIOoe
IIOMYTHEHHE.

UccnenyiiTe moy4eHHBIN 30J1b IPH PA3HBIX CIIOCO0aX PACCMOTPEHUS:

- B IPOXOJIAIIEM CBETE, T. €. B HAIIPABJIECHUHN HA UCTOYHUK CBETA, HATPUMED HA OKHO;

- B pACCEsTHHOM CBeTe, T. €. MpuU OOKOBOM OCBEIICHUH, MEPICHIUKYISIPHOM

HaIpaBJIEHUIO paccMoTpeHus 30as8. OTmeTbTe, HAOMIOJAIOTCS JIM  SIBJICHUSA

OMaJeCIEHIIUN, SIBISCTCS JIM 30Jb MPO3PAYHBIM, CJIAa0OMYTHBIM WA MYTHBIM,

MMEIOTCSI JIM B3BEIICHHbIE YacTUIbI B 0OBbEME 30Jis1 WM TPOM30IUIA UX

CEeIMMEHTAIUs. YKKHUTE MBET 305, OOpaTUTE BHHUMAHUE HA HMHTECHCHUBHOCTH

OKpacK{ U U3MEHEHHUS B I[BETE MIPH PA3HBIX CIIOCO0AX PACCMOTPEHHUS.

KoHTpoJibHBIE BONIPOCHI.

1. TlpuBeaute Tpu TpuUMEpa AUCHEPCHBIX CUCTEM (HE PACCMOTPEHHBIX B
nabopaTopHOii paboTe) ¢ yKa3aHUEM arperaTHOro COCTOSIHHS JUCTIEPCHOU (a3bl U
JTACTICPCHOM CPEIBL.

2. Ilouemy 30516 MOJKHO Ha3BaTh JUCHEPCHOM cUCTEMO?
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3. UeM 3016 OTIIMYAETCS OT rejis’?
4. Kakumu MCTOAaMHU ITOJYHYarOT JUCIICPCHEBIC CHUCTEMBI?

JIABOPATOPHAS PABOTA Ne 3

HaszBanue pa0dorsi: [IpurorosieHue pacTBopa 3alaHHOW KOHLIEHTPALIMU

Heab padoTsl

1. Hay4uuTbCsl COCTaBIATh PACTBOPHI JIFOOOH KOHLIEHTPALIUH;

2. HayuuThcs pemaTh 3a1a4u 10 HAXO0XKICHUIO MaCCOBOM JIOTM, MAacChl pacTBOpa,

pPacTBOPUTEIIS U BELIECTBA.

PeakTuBbl: CaxapHblil IECOK, BOJA.

Oo6opynoBanue: Becbl, pa3HOBECHI, CTEKJISIHHBIA LIWJIUH]IP, KOJIOA.

Pesyabrarsl:

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

npeomemnuwie: 11P6 01, ITPG 04, ITP6 07, ITP6 08.

3HAHUS: CIIOCOOBI BBIPAKEHUS COCTaBa pacTBOPa

YMEHHSI: pelaTh pacyeTHbIE 3aJadyd Ha OIpPEACICHHE MacCOBOW  JIOJH
PacTBOPEHHOI'O BEILIECTBA

Xoxa paboThi:

OIIBIT 1: IlpuroroBiieHWE pacTBOpa caxapa IO KMCXOAHBIM MAacce BEIIECTBA U
00BEMY pPacCTBOPUTEIIS.

OTtMepbTe MEpHBIM HWIMHAPOM 50 MJI THCTHUUIMPOBAHHOW BOABI M BIIEUTE €€ B
KOHHUYECKYIO KOJIOOUKY EMKOCThIO 100 MiL.

Yaitnyto 710Ky caxapHOro rnecka (Miu JBa KyCOYKa) B3BEChTE€ Ha JaOOpPaTOPHBIX
BECAX, 3aT€M IMOMECTUTE €ro B KOJOOYKY C BOJOM M MEpEeMEIIUBANTEe CTEKISTHHOU
MAJI0OYKOM JI0 ITOJHOTO PACTBOPEHMUS.

Tenepp npuctynante K pacy€éTHOW yacTu. BHavane paccuMTaiTe MacCOBYIO JOJIIO
caxapa B pactBope. HeoOxouMblil JaHHBIE Y Bac €CTh: Macca caxapa, 00bEM BOJIbI,
IUIOTHOCTD BOJIBI IPUMUTE paBHOM 1 1/MiL.

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

m(p-pa) = m(cax.) + m(BO)ILI)

m(BO,HI:I)zv(BO,HI:I) . p(BonH)

Bbel Tak ke CMOXKETe€ paccuuTaTrh, CKOJIBKO MOJIEKYJI caxapa COJIEPKUTCS B
MOJIYYEHHOM PAaCTBOPE, UCTIOJIb3Ys U3BECTHBIM BaM COOTHOIIICHUS:

N(Mon. cax.) = NA . I"l(cax.)

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

[Tockomnbky caxap cocTouT Ha 99,9% u3 caxapo3ssl, umerommii hpopmyiny CioHy,011
TO BBI JIETKO PACCUUTAETE MOJISIPHYIO MAcCy caxapa Y 3aTe€M HaWAETE YMCIIO MOJIEKYII
caxapa B IOJIy4YE€HHOM BaMU PacTBOpE.

OIIBIT 2: IIpurotoBjIcCHHE pacTBOPA COJIM 3aJJaHHOM KOHIICHTPAIIMH.

[IpuroroBeTe 15%-HBII pacTBOP MOBAPEHHOU COJIN.

Jlyst 5TOTO CHauana BHIOEPUTE MPOU3BOJIBHO MAcCy PacTBOpa, pacCUYUTANTE Maccy
BEIIECTBA, 3HAas MACCOBYKO [OJI0, 3aTEM BBICUATAUTE MAacCy pACTBOPUTENS U
TOTOBBTE PACTBOP.




[To xomy paboThI 3aMOJIHUTE TAOJHITY U CAEIIAWTE BHIBOJIBI.
KoHTpoJibHBIE BONPOCHI.
1. PemuTh 3a7a4y Ha OIpeiesieHne MacCOBOM J10JIM PAaCTBOPEHHOTO BEIIECTBA
(KapTOuKy C 3aJlaHueM MOIYYHUTh Y IPENOJaBaTes).

JIABOPATOPHASA PABOTA Ne 4

Ha3Banne npakTuueckoii pa6orsi: [IpoBenenue peakiuii HOHHOrO oOMeHa

Hean padoTsi

1. OnpenenuTs ycioBUs NPOTEKaHUS pEaKIMii HOHHOTO 0OMEHa /10 KOHLIA.

2. BBIMOTHUTH peaklui HOHHOTO OOMEHa.

3. Hammcarb MonekynsipHble 1 HOHHBIE YPABHEHUS BBIMOJTHEHHBIX PEAKIUil.

PeakTuBbl: pactBopsl: xiopup sxkeneza (III), kapObonar Hatpus, cyabdar menw,
XJIopua 0apusi, cepHas KUCIO0Ta, TUIPOKCHUL HATpHsl, GeHOI(DTaTCHHOBBIN.

OoopynoBanue: [lltaTuB, NpoOUpPKY, IEPIKATEID.

Pesyabrarsl:

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

npeomemnuwie: 11P6 01, ITPG 04, ITP6 07, ITP6 08.

3HAHMA: OCHOBHBIC IIOJIOKEHHUS TEOPUH DIIEKTPOIUTHUYECKOW JUCCOLMALINH;
YCIIOBHSI MPOTEKAHUSI PEAKIIMI HOHHOTO OOMEHA JI0 KOHIIa

YMEHHS: COCTaBJIATh YPAaBHEHMS pEaKIMil MOHHOTO OOMEHAa B MOJEKYJISIPHOM U
MOHHOU (popMme.

Xoa padorbr:

Omnpit 1. Peaknyu, nporekaromye ¢ 00pa3oBaHUEM OCaJIKa.

K 1-2 mn pactBopa xsopuna 6apus 1006aBuTh 1-2 M1 pacTBOpa CEpHOW KUCIOTHI.
[IponabmronaiiTe BbIageHHe O0EI0T0 TYyCTOr0 OCaIKa.

K 1-2 mu pactBopa xmopuna sxenesa (III) mo6aButs mo kamasm 1-2 miu pactBopa
ruapokcuaa Hatpus. Kak usmensiercs et pactBopa? IIponabiromaiite BoimaaeHue
Oyporo XJIOMbEBUIHOTO OCAJIKa.

K 1-2 mn pactBopa cynwsdara menu (II) moGaButh mo kamiasim 1-2 mi pactBopa
rugpokcuaa Hatpus. Kak usmensiercs et pactBopa? IIponabitomaiite BoimaneHue
CHUHET0 aMOp(HOIo 0cajIKa.

HanumuTe ypaBHEHHsI BBINOJIHEHHBIX PEAKIUN B MOJIEKYJIIPHON U HOHHOM (hopMme.

OnpiT 2. Peakiyy, NpOTEKAIONIME C BbIICJIEHUEM ra3000pa3HOro BEIIECTBA.

K 1-2 mn pactBopa kapOoHarta HaTtpusi A0OaBUTH MO KamisiM 1-2 Mi1 pacTtBopa
cepHoil kucnotel. Habmonaercss nmu OypHoe BbijeneHue raza? M3meHsiercst au 1BeT
pactBopa? Hamumure ypaBHEHHE [TaHHOM pPEAKIMW B MOJICKYJISIPHOW W HOHHOMU
dhopme.

Onpit 3. Peakimu, NpoTeKaromme ¢ 00pa3oBaHUEM BOIbI.

K 1-2 mu pacTBOpa TUIpOKCHAa HATPHUsSl N00aBUTH 1-2 Karuim WHIUKATOpA, 3aTeM
n00aBUTh 3-4 KaIju pacTBOpa CEpHOM KUCTOTHL. Kak M3MeHseTcs: oKkpacka pacTBOpa
mocie A00aBleHUS WHAWKATOpA; Tocie go0aBieHuss Kuciaotbl? Hamummre
ypaBHEHUE JAaHHOW PEaKIMK B MOJIEKYJISIPHON U MOHHOU (hopme.

[To xomy paboThI 3aMIOJIHUTE TAOJUITY U CAETIATE BHIBOJIBI.

10




KoHTpoJibHBIE BONIPOCHI.
OcyIecTBUTE METOYKY IPEBPAIICHUIA:
1 Bapuant MQgSO,— Mg(OH), — MgCl,
2 Bapuant CaCO; — CaCl, — AgCl
3 BapuanT NaOH — Na,SO, — BaSO,
4 sapuantr CuSO, — Cu(OH), — Cu(l,

JIABOPATOPHAS PABOTA Ne5
Hassanue patdorsl: VccimenoBanne CBOMCTB KUCIIOT, OCHOBAHHM, COJIEN.
Hean padoTsi
1. IIpoBecTu OmbITHI, MOATBEPKIAAIOIIUE CBOMCTBA KUCIIOT, COJIEW U OCHOBaHUM.
2. Hammcarps MonexynsipHbIC 1 HOHHBIC YPABHEHUS BBITIOJTHEHHBIX PEAKITHM.

PeaktuBbl: CepHasi KHUCIIOTa, COJISTHAs KHCIOTA, TUIPOKCHJ HATpus, BOja,
kapOonat Hatpus, cyabdar meau (1), xmopua Gapusi, XJI0pUA HATPUsL, UHAUKATOPHI,
JKeJie3Has TIaCTUHKA, OKCUJ MEIH.

Oo6opynoBanue: IlltatuB, npoOUpKH, JAepiKaTeslb, TOpeNKa, Cyxoe Troproyee,
CIIUYKH, CTEKJISIHHAS MaJI0vuKa.

Pesyabrarsl:

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

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

3HAHMA: CBOMCTBA KHUCJIOT, OCHOBAaHUM, COJICH

YMEHHUS: BBHITIOJHATh XWMHUYECKHH OKCIIEPUMEHT I10 PACMO3HABAHHWIO KHCIIOT,
OCHOBaHMH, COJICH.

Xoza padorhI:

OneIT 1. DKCNIEpUMEHTATBHOE ONPENEIICHUE BBIAHHOTO BENIECTBA.

1 BapuaHT B Tpex mpoHyMepOBaHHBIX MPOOMPKAX HAXOIUTCS CEepHas KHUCIIOTa,
BOJIa U KapOoHaT Hatpus. [Ipu momMomm MHIUKATOpPa METHIIOPAHXKEBOTO U PEAKTHUBA
OTpeNenTe, B KaKOW U3 MPOOUPOK HAXOJUTCA KHUCJIOTA, B KAKOM COJb U B KAaKOM
Boga. OObsicHuTe Habmomaemble dDQexTsl nmpu uX pacno3HaBanuu. Hamummre
ypaBHEHUS peakiuii 0OMeHa B MOJICKYJIIPHOM U HOHHOM BUJIC

2 BapuaHT B Tpex mpoHyMepoBaHHBIX MPOOHMPKAX HAXOAUTCA XJIOpHUJ Oapus,
a3oTHas Kuciora W Boaa. [Ipum momomu wuHAMKATOpa (QeHOIDTATEHHOBOTO U
peakTUBa OMpPENeNuTe, B KAKOH M3 MPOOMPOK HAXOJIUTCA KHUCIOTa, B KAKOM COJIb U B
kakoil Boga. OObsicHuTe HaOmogaembie S(PQGEKTbl MPU HUX PACTO3HABAHHH.
Hanumure ypaBHeHHs peakinii oOMeHa B MOJIEKYJIIPHOM U HOHHOM BHJIE

OnpIT 2. OCVIIECTBIEHUE TIETTOYKH IIPEBPAIICHUN
FGClz

1 Bapuant Fe — FeSO4— Fe(OH), <
FeO
Hanumure ypaBHeHUs1 peakiuii oOMeHa B MOJIEKYJISIPHOM UM MOHHOM Buze. s
peaKlMK 3aMEICHUS] COCTABUTh 3JIEKTPOHHBIN OanaHc.
2 sapuant CuO — CuSO4 — Cu(OH), — CuCl, — Cu.
Hanumure ypaBHeHUs peakiuii 0OMeHa B MOJIEKYJISIPHOM U MOHHOM BHJIE.
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[To xomy paGoThI 3amonHUTE TAOIHILY U CIIETANTE BHIBOIBI.

KoHTposibHBIE BONIPOCHI.

1. Vkaxure okpacky JJakMyca B KUCJIOU, IIIEJIOYHOM, HEUTpaJIbHOM cpeie.

2. IlpuBenute npumep Meralia, KOTOPBIM HE BBHITECHAET BOAOPO U3 pa3z0aBiIeHHON
COJITHOM KHCIIOTBI? A KakoWl BbITeCHAET? (OTBET NOATBEPAUTE YpPaBHEHHEM
peaKkuuu.

3. B pesynbrare B3aUMOJEWUCTBHUS KAKUX COCIUHEHUH MOXHO TMOJYYUTHh COJIb?
[IpuBenute 3 ypaBHEHHS pEaKLIHM.

JIABOPATOPHAS PABOTA Ne6

Haspanue npakruuyeckoi padorsl: [ naponns coneu.

Hean padoTsi

1. WcnbiTarh neiicTBUE PAaCTBOPOB COJICH HA UHIUKATOP.

2. Hamucarp ypaBHEHUS peakluii THAPOIN3a B MOJIEKYJIIPHOM U HOHHOM BUJIE.

PeakTuBbI: pacTBOphI coniel cynbdara sxenesa (I1), kapOonara HaTpus, cyibdara
M€Y, XJIOPUJ HATpHs, XJIOpUAa aTlOMUHNS, YHUBEPCAJIbHBIA UHIUKATOP.

O6opynoBaHue: XUMUYECKUI CTaKaH, CTEKJISIHHAS MAJI0YKa.

Pesyabrarsl:

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

npeomemmnsie: 11P6 02, ITP6 04, ITP6 05, TTP6 07, TIP6 08.

3HAHMA: 3aBUCHMOCTh XapakTepa cpenbl OT HPHUCYTCTBHS HMOHOB BOAOpOAa M
TUIAPOKCUI-AHUOHOB.

YMEHMSI: COCTaBJISITh YPABHEHMS THAPOIN3A COJIEM B MOJEKYISIPHOM M HOHHOU
opme;

ONPENIEeNATh XapaKTEP CPeJibl B BOJHBIX PACTBOPAX HEOPTAHUUECKUX COEAUHEHUM

Xoxa padoThi:

OmneiT 1. MicnbpiTaHne pacTBOPOB COJIEH MHIUKATOPOM.

HcnpiTaliTe 1eicTBUE pacTBOPOB PA3JIMYHBIX COJIEH HA JAKMYC, HAHECS CTEKJISTHHOU
MaJIOYKOM Karull0 pacTBOpa KaXKJAOW COJM HAa KPACHYI0 M CHHIOIO JIAKMYCOBBIE
OyMaKKu. 3aroJIHUTE TaOJIHILY.

®opmyna Cpena pactBopa KakumMu OCHOBaHUSMH W  KHCIOTaMH
colu (cumpHBIMH WK claObIMU) 0Opa3zoBaHa
COJIb

HeﬁTpaﬂBHaﬂ Kucjas mcJa04YHasn

Hanummre ypaBHEHMs peakuMil THAPOJIM3a COJIEH, PACTBOPHI KOTOPBIX HMEIOT
KHUCITYIO WJIY LIEJTOYHYI0 PEAKIUIO. Y PABHEHUS PEAKUUN 3alUIIATE B MOJICKYJISIPHOU
u noHHOW ¢opmax. [lonb3ysch COKpalleHHHIM HOHHBIM YpPaBHEHHEM, YKaXKHTE,
KaK1e MOHBI BIIUAIOT HA U3MEHEHNE OKPACKU MHIMKATOPA.

Omnpit 2. ViccnenoBanue akTopoB, BAUSIONIMX HA CTENIEHb THAPOIAN3a COJIeH

2.1. UccnenoBanue BIUSTHUS TeMIIEpaTyphl

[TomectuTre B TpOOMPKY HEOOJBIIOE KOJUYECTBO KPUCTANIMYECKOrO areraTta
HaTpus U pacTBOPUTE €ro B 1-2 M aucCTWUIMpoBaHHOW Boabl. K mosryueHHOMY
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pacTBOpy n00aBbTE HECKOJBKO Kamelb pactBopa ¢eHondramenna. OTMEThTe
MHTEHCUBHOCTh OKpacku HMHJMKaTopa. Harpeiite mpoOupky Ha BoAsHOW OaHe WU
HaJ TUIAMEHEM CHUPTOBKU. Kak M3MEHseTCd MHTEHCUBHOCTH OKpacku? Oxmaaute
pacTBOp, MOTPY3UB MPOOUPKY B CTakaH C XOJIOAHOW Bojoil. U3meHunacy nu
MHTEHCUBHOCTh OKpacku pacTBopa? Kakum o0Opazom? Ha ocHOBaHMM pe3ysIbTaTOB
AKCIEPUMEHTA CAENANTE BBIBOJ O TOM, SK30TEPMUYECKUM WM SHIAOTEPMUYECKUM
IPOLIECCOM SIBJIIETCS THAPOJIU3.

2.2. UccnenoBanue BIUsSHUS pa30aBlIeHUs PacTBOPA

Buecute B npoOupky 2-3 Karui KOHIIECHTPUPOBAHHOTO pAacTBOpa HUTpaTa BUCMYyTa
(IIT) u nobGaBbTe 1-2 kamum pactBopa Jiakmyca. O MPOTEKaHUU KaKOTo Mpoliecca
CBUJIETENBCTBYET HM3MEHEHHE OKpacku uHaukatopa? IlocTteneHHo pa30aBisiite
pacTBOp IUCTUUTMPOBAHHOW BOJOW 10 €ro IMOMYTHEHHUS, KOTOpO€ OOBSICHICTCS
yCWJIEHHEM ruaponu3a. Ha ocHOBaHMH Pe3yJIbTaTOB HKCIIEPUMEHTA CHEIIANTE BBHIBOA
0 TOM, KakiuM 00pa3oM pa3daBieHHE pacTBOPa COJIM BIMSIET Ha MPOIIECC TUAPOIU3a?

Omnpit 3. HeoOpaTUMBI rTHApOIN3

B nBe npoOupku BHecUTE 1O 5 Karellb pacTBOpa Cysb(aTa aTlOMUHUS U B KaXIYIO
poOUpPKY T00aBISHTE MO KAIUISIM pacTBOp KapOoOHATa HATPHS 10 BHINIAJCHUS OCaJIKa.
Uro mpexacraBiser coboii oOpaszoBaBmmiicss ocanok? Kakoit raz mnpu sTom
BBIJICIISIETCA?

JlokaxuTe, 4TO BHITIABIIUN OCAJ0K HE SBIIETCS KapOOHATOM amtOMUHUA. [[j1s1 3TOrO
no0aBIsUTEe MO KaIllsiM B TEPBYIO MPOOUPKY COJIAHYIO KHUCIOTY 1O PacTBOPEHHUS
ocaaka. Beimensercs M mpu 3TOM YIVIEKHCIBIA Tra3, W nodemy? Bo BTopyro
npoOUpKy A00aBbTE PacTBOp TUApokcuaa Hatpus. [Ipoucxomut i pacTBOpeHUE
ocajKa, u mouemy?

[To xoy pa®OThI 3aMOJHUTE TAOJIUILY U CAEIalTe BHIBOJIBI.

KonTposbHBIE BOIIPOCHI.

Kakwue u3 coneit mogsepratorcs ruapoiusy: MgCl,, CaCl,, Pb(NO3),, KNO3, CaS?

2. Vkazaxute xapakrep cpeabl pactBopoB coneii: KCN, KCI, K,SiO;, KJ, NaBr,
ZnCIQ, Na,S, KC|O3, CU(N03)2

3. Vkaxure dopmynasl 2-3 cosielt, oOpa30BaHHOM CHUJIBHOM KHCJIOTOM M ClIa0bIM
OCHOBaHHEM

4. VYkaxute (opmynbl 2-3 cojeid, oOpa3oBaHHOM cJ1ab0i KHUCIOTOM W CHJIBHBIM
OCHOBaHHEM

5. Kakasi u3 HWXKENMepeuyurCICHHBIX COJIEM B BOAHOM pacTBOpe MAa€T MaJIMHOBYIO
okpacky (eHondranenHa: a) HUTpUT HATpus; O) CyAb(PUT MarHus; B) HUTpaT
KaJIbIUS; T) XJopuja Kanus. Hanumwmre ypaBHEHHS peakiuid THAPOIN3a B
MOJIEKYJISIPHOM U MOHHOU (hopmax.

=

JIABOPATOPHAS PABOTA Ne/
Ha3Banue padotbl: PermiecHue sKCIieprMEHTaIbHBIX 3a7ad Ha HMACHTHU(UKAIUIO
HEOPTAaHWYECKUX COCTUHECHU
Iesu padoTbl
1. Pacno3Harb ¢  MOMONIIBIO  KAYECTBEHHBIX  PEaKIUid  MOpPEHJIOKEHHBIC
HEOPTraHWYECKHUE BEIIECCTRA.
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2. Hammcarb MONEKy/IsIpHbIE M HOHHBIE YPABHECHHUSI BBIMIOTHECHHBIX PEAKITUH.

PeakTuBbl: pactBopsl: xyopuj sxene3a (I11), ponanuaa kamus, HuTpara cepedpa,
XJIOpUIa HaTpus, kKapOoHaTa HATpHs, Cylb(ara HaTPUsl, COITHOM KUCIIOTHI, XJIOPHUIA
Oapust

Oo6opynoBanue: IlltatuB, npoOupku, nepkarenb, acOecToBas CeTKa, Cyxoe
roproyee, CInyKH

Pe3yabTarni:

Dopmupyemvie  nemenmuvt  IIK  (npogpeccuonanvno  opuenmuposannoe
cooepicanue):

- [IK 4.4. [IpoBoAUTH KOHTPOJIb U aHAIH3 UH(OPMAIMU 00 aKTUBaxX M (PUHAHCOBOM
MOJIOKEHUU OPTaHU3alINY, €€ MIATEKECTOCOOHOCTH U IOXOAHOCTH

memanpeomemnwie: MPII 02, MPIT 03, MPII 05, MPII 13, MPII 17, MPK 03.

npeomemmnuwie: 11P6 02, ITP6 04, TTP6 06, ITP6 08.

3HAHMS: KAYECTBEHHBIE PEAKIIMY HA OCHOBHBIE KATHOHBI U AHUOHBI.

YMEHHSI: BBINOJHATh XWMHYECKUW OHKCIEPUMEHT [0 PACHO3HABAHUIO KHUCIOT,
OCHOBAHUM, COJIEH.

Xoa pab6oThi:

[IpodeccrnonaibHO-OPUEHTUPOBAHHOE 3a/IaHHE.

Ha naGopaToOpHbBIX 3aHATHUSIX BO3HUKAIOT PUCKU, CBSI3aHHBIE C MCIOJIH30BAHUEM
PEaKTUBOB, MPOBEJCHUS XMMHYECKUX peakiui. [IpoBenute OLEHKY 3THM pHUCKaM,
OIICHUBAs HE TOJBKO BPEIHBIC U OMacHbIe (PaKTOPbI, HO U JPYTHMe BO3MOXKHBIE PUCKH,
KOTOpBIE MPUCYTCTBYIOT Ha pabounx mectax. CoCTaBbTE MOIIArOBBIA AJITOPUTM U
MPUCTYTIANTE K padoTe.

OmneiT 1. OnpenesieHne KaYeCTBEHHOTO COCTaBA HEOPTraHUYECKUX BEHIECTB.

Jlan pacTtBOp, cocTosIIMM U3 xjopuaa kanus u cyibdarta xenesa (III). IIponenaiite
OTIBITHI, TIPH [IOMOIIH KOTOPBIX MOXKHO OIpPENETHTh XIopua-nonsl Cl i nonsr Fe**.
J1J1st BBITIOJIHEHUSI JAHHOTO OTIBITA COJEPKUMOE MPOOUPKHU pa3/IeIUTe Ha JIBE MPOOHI.
JIns ompenenenus KaTHMOHOB »kene3a Fe™ mpuneiite B ofHY NPOOMPKY POJAHK]
kanusg KSCN. Yrto nabmonaere?

st onpenenenus aHuoHoB xsiopa Cl mpuiieiite B Apyryro MpoOUPKY HHUTpAT
cepebpa AgNO;z;. Uro HaOmomaete? Hamuimmre ypaBHEHHS COOTBETCTBYIOIIMX
peakiuii B MOJIEKYJIIPHOM, TTIOJTHOM M COKPAIlleCHHOM MOHHOM BUJIE.

OnbIT 2. DKCIEPUMEHTATBLHOE ONPEICIICHUE BIAHHBIX BEIIECTB.

C nomoIpl0 Ka4eCTBEHHBIX PEAKIMUA OMNpeaesnuTe, B KaKOW W3 BBIJAHHBIX BaMm
MpOOMPOK HAXOIATCS PACTBOPHI XJIOpHUJA HATpUS, XJOpUIa aMMOHHUS, Cyibdara
HaTpus. /{5 3TOro coAaepKUMOe KaXX 10l TPOHYMEPOBAHHOUM MPOOUPKH pa3aeiauTh Ha
Tpu T1poObl. I ompeneneHus XJopuaa aMMOHUS HEOOXOIUMO TMPOBECTH
Ka4eCTBEHHYIO PEaKIMI0 Ha HWOH aMMOHHUSA: B TpU MNpOOBI MPUIUTH PACTBOP
TUAPOKCUJIA HATpHs, HArpeTh B IUIAMEHU cnupToBKU. YUto Habmomaere? Jlns
ompeneneHus cyibdara HATpUsi HEOOXOIUMO MPOBECTH KAUYECTBEHHYIO PEAKIUIO Ha
cynb(dar-uoH: B JBE OCTaBIIUECS MPOObI MPUIUTH PacTBOp XJyopuma Oapus. YUto
HabOmoaere?

JInsi TOnTBEpXkKACHUS, YTO B TpeThed MNPOOUPKE HAXOAUTCS XJIOPUJl HATPHS,
MPOBEINTE KAYECTBEHHYIO PEAKIMI0 Ha XJIOPUI-UOH — 00aBHTE PAcTBOpP HUTpaTa
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cepebpa. Uro Habmonaere? 3amMIUTe ypaBHEHHUS COOTBETCTBYIOIIMX PEaKIHi B
MOJIEKYJISIPHOM, TTOJTHOM M COKpAIlleHHOM HOHHOM BHJIE.
[To xoy pabOTHI 3aMOTHATE TAOIUITY U CAETAiTe BHIBOJIBI.
KoHTpoJIbHBIE BONPOCHI.

[Ipemnoxure crocoObl monyueHus a) rugapokcuaa keneza (II1); ©) rumpoxcuaa
MarHus; B) MEOU U3 CJCIYIOIIMX BEMIECTB: Kpucrtamtoruapar cymbdar memu(ll),
kapOoHAT MarHus, TUAPOKCHA HATpHUs, OJKEJIe30, COJNSTHAas KHCIOTa, XJIOPHI
xeneza(Ill).

CocTaBbTe ypaBHEHUS TMPEIJIOKEHHBIX PEAaKIUil B MOJEKYISIPHOM, IOJTHOM H
COKpAIICHHOM HOHHOM BH/IE.

JIABOPATOPHAS PABOTA Ne8

HazBanme paborbi: lccienoBaHue OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
METaJJIOB, HEMETAJIJIOB U X COCAMHECHUI

Heab padoTsl

1. MByuuTh BOCCTAaHOBHUTEIBHBIC CBOMCTBA IIMHKA.

2. V3yunTh OKHMCIUTENIbHBIC CBOMCTBA IIEpMaHTaHaTa Kajlis B pa3IuIHBIX cpeax.

3. Hamucarpe ypaBHEHHS BBIIIOJIHEHHBIX OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX

peakIuii 1 pazo0paTh UX METOJIOM JIEKTPOHHOTO OajlaHca.

PeakTuBbl: [lMHK, coNsiHAas KWCIIOTa, TNEPMaHraHar Kajus, CEpHas KHUCIIOTa,
Cynb(UT Kaausi, TUAPOKCHU]T HATPHs, BOAA.

Oo6opynoBanue: lllTarus, npoOupku, 1epKaTeb.

Pesyabrarsl:

memanpeomemuste: MPII 17, MPP 01, MPK 03, MPK 06.

npeomemmnsie: 11P6 02, TTP6 05, TTP6 06, ITP6 08.

3HAHUSA: TIOHSATUS] OKUCIIUTEh, BOCCTAHOBUTEb, OKUCIICHHUE, BOCCTAHOBJICHUE

YMEHHUSI: COCTaBJISATh YpPaBHEHUSI OKHUCIMTEIbHO-BOCCTAHOBUTEJBHBIX pPEAKIUNA M
pazomparh UX METOJIOM IJICKTPOHHOTO OajaHca.

Xoxa padoThi:

Omnbit 1. BoccTaHOBUTEbHBIE CBOWCTBA IIMHKA.

OnycTuTh B MPOOHMPKY KycOUeK IMHKA W J00ABUTH PACTBOP COJSHON KHCIIOTHI.
OOpatuth BHMMaHHE Ha BbIICICHHE raza (BoAOpoja). 3amuinuTe HaOIIOICHUS.
Hanumre ypaBHEHHME JaHHOW OKHMCIUTEIbHO-BOCCTAHOBUTEIBHOMW PEAKIUH,
HCIIOJIB3YS METOJI SJIEKTPOHHOTO OaliaHca.

OnbiT 2. OKKUCIUTENIbHBIC CBOMCTBA IEPMaHraHaTa KaJIksl B pa3JIMYHbIX cpeiax.

Hanute B npoOupky 1-2mi1 pacTBOpa nepmMaHraHara Kajiusi, HEMHOTO pa30aBiIe€HHOM
CEpPHOI KHUCJIOTHI U pacTBOp CcyibduTa Kayus. OOpaTUTh BHUMAaHUE HA UCUE3HOBEHHE
SPKOM PO30BOM OKpackW. 3amuiluTe HaOmwojeHus. Hamummre ypaBHEHHE TaHHOU
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM PpPEAKIUU, UCHOIb3YS METOJ SJIEKTPOHHOIO
Oamanca.

Hanuth B mpoOupky 1-2mi1 pacTBopa nepmMaHraHaTa Kajiusi, J00aBUTh K HEMY TaKoe
KE KOJMYECTBO KPEMKOTO pacTBOpa IIEJOYM, 3aTEM pPACTBOpP CyIb(UTa Kajus.
OOpaTuTh BHUMaHHE Ha OOpa30BaHHME 3EJEHOIO0 PAacCTBOPAa MapTaHIICBOKHCIIOrO
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Kanus. 3anuiiute HaOmoaeHus. Hanumumre ypaBHEHHE IAaHHONW OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHON PEaKLIMU, UCIIOJIb3YsI METO/I DJIEKTPOHHOTO OallaHca.

Hanuts B mpoOupky 1-2Mi1 pacTBopa nepmMaHraHara Kajius, pa30aBuTh €ro BOJAOU U
OPWIATh pacTBOp cyibdura kamus. OOpaTuTh BHUMAHWE Ha BBINAJIEHUE Oyporo
ocaJika JIMOKCHIa MapraHia. 3anuiure HaonoaeHus. Hanummre ypaBHeHHE TaHHON
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBLHOM PEAKIUU, HCIONb3Yysl METOJ 3JIEKTPOHHOIO
OamaHca.

[To X0y pa®OThI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOBI.

KoHTposbHbIE BOIIPOCHI.
1. U3  ypaBHeHUM, NPEACTABICHHbIX  HUXKE, BBIOEPUTE  OKHUCIUTEIBHO-
BOCCTaHOBUTEIIBHOE, 3aITUIIUTE sl HETO AJIEKTPOHHBIN OaaHc.

1) SOz + H,0 = H,S0O, 2)2Al + 6H,0 = 2AI(OH); + 3H,
2. CocraBbTe ypaBHEHHE pEaKIMU PACTBOPEHHS aTIOMHHHS B pa30aBICHHOMN
a30THOW Kkuciore. IIpOOYKT BOCCTAHOBIEHMS a30THOW KHUCJIOTBI — HHUTPAT

ammoHusi. [lombGeputre kodhOUIMEHTHI METOIOM 3JIEKTPOHHOTO OajaHca.
Brruucnute maccy coiu, €Ciii B peakIiio BCTyHaeT 2 MOJIb aJIFOMUHHUS.

3. IlpuBenuTe nBa OOOCHOBAHHBIX IMPUMEPA HCIOJIH30BAHUS DICKTPOIUTUYECKHUX
IIPOLIECCOB B CTPOUTEIBHON WHYCTPHUHU.
4. HamumuTe ypaBHEHHMs, XapaKTEPHU3YIOIIME 3JEKTPOJU3 BOJHBIX PACTBOPOB
Opomuia Kaius, HITPUTA KaJIbLIUS, XJIOPHUIa [IMHKA Ha YTOJIBHBIX 3JIEKTPOJIax.

JIABOPATOPHAS PABOTA Ne9

Ha3zBanme mnpaxkruyecko padorel: IVccnegoBanwe BIMSHUS —Pa3IMYHBIX
(hakTOpOB HAa CKOPOCTh XMMUUYECKOW PeaKIun

esiu padoTbI
1. V3yuuTh B X0JI€ HKCIIEPUMEHTA BIMSHUE PA3IMUHBIX (DAKTOPOB HA CKOPOCTh

XUMHUYECKUX PEAKIIUN.

PeakTuBbl: PacTBOpHI CONSTHOM U CEPHOM KHUCIOT, THOCYIb(ara HaTpusi, KapOoHaAT
KaJIbLIHS, OKCUJT MENIU.

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

Pesyabrarsl:

memanpeomemuste: MPI1 17, MPP 01, MPK 03, MPK 06.

npeomemmnsie: 11P6 02, ITP6 05, TTP6 07, ITP6 08.

3HaHMsA: (AKTOPHI, BIUSIONIUE HA CKOPOCTh XUMUUYECKUX PEAKIIHUA.

YMEHHsI: BBITNOJHATH JJAOOPATOPHBIM IKCIEPUMEHT IO OMNpeaeiaeHUuI0 (HaKTOpOB,
BIIMSIIOIIUX HA CKOPOCTh XUMUYECKUX pEaKIui

Xoxa padoThi:

OneiT 1. BriusHuWe KOHIIEHTpPAllMKM PEArupylolUX BEHIECTB HA CKOPOCThb
XMMHUYECKOUN PEAKIIMU B TOMOT€HHOU CUCTEME.

Peakmust Tocynbdarta HaTpusi ¢ CEPHOM KHUCIOTON MPOUCXOIUT IO YPABHEHUIO:
Na,S,0; + H,SO4 = Na,SO, + H,0 + SO, + S°

Jlnst mpoBefieHUsT OMbITa CIeAyeT NPHUTOTOBUTH YETHIPE pacTBOpa THOCYNb(aTa
HATpHS Pa3IMYHON KOHIEHTpamuu. [ 3Toro B Tpu NpoOUpKH, Ha 3aJHUX CTEHKaX
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KOTOPBIX HAHECCHBI BEPTUKAILHBIC TEMHbBIC JIMHUH, U3 HAJUTh: B TIEPBYIO MPOOUPKY
— 2 v 0,5 H pactBopa Na,S,03 u 4 M Bobl; BO BTOpyto npodupky — 3 mi 0,5 H
pactBopa Na,S,03 u 3 M1 BojbI; B TpeThio podupky — 4 mut 0,5 H pactBopa Na,S,0;
1 2 miu Boabl. TakuMm 00pa3oM, B OJJMHAKOBBIX 00bEMax MOJYYEHHBIX PacTBOPOB (6
MJI) OyJaeT coAepXaThCs pa3iaudyHoe dYuciao wMoser Na,S,03. Ecim  ycinoBHO
0003HaunTh KOHIEHTpaiuio Na,S,03 B nepBoit npodbupke — C MoJib, TO BO BTOPOM
npobupke koHuentpaius oynet 1,5 C, B tperbeit — 2 C.

B npyrue tpu npobupku Hanuth no 6 miu 0,58 H,SO,. Biute B iepByro npodupky ¢
pactBopoM Na,S,03 6 M 0,58 H,SO, m OwicTpo mepememiath COAEPKUMOE
npobupku. [lo cexyHaoMepy WM CEKYHIHOW CTPENIKE YacOB WM3MEPHUTHh BpPEMsS OT
MOMEHTa J00aBJICHHUSI CEPHOM KHCJIOTHI (HAa4yajo OIbITa) A0 Hayalla UCUE€3HOBEHHS
TEMHOHW TIOJIOCKM Ha MPOOWPKE B PE3ysbTaTe MOMYTHEHHS PAacTBOpa OT BBIMABIICH
CBOOOJHOM cephl (KOHEI OMbITa). AHAJOTUYHBIC OIBITHI MPOBECTH C OCTAITBHBIMU
pactBopami. /laHHbIe OrbITa BHECTH B Ta0I. 1:

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

mpooup Na,S,0; | H,O C, Na,S,03 TEYCHHSA peakuuu B | CKOpPOCTe

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

Ha ocHoBanuu ganHbIx Tabi. 1 HauepTUTh rpaduK 3aBUCUMOCTH CKOPOCTH PEaKIIUu
OT KOHIIEHTpaIuu (Ha ocu abCIKCC — COOTHOIICHUST KOHIIeHTpanuu Na,S,03, Ha ocu
OpJIMHAT — COOTHOIIEHHSI CKOPOCTEM, MTPUHIB MUHUMAJIBHYIO CKOPOCTD 3a €IMHUILY, a
BCE JIpyrMe — BBIPA3WB B KpaTHbIX €l 3HaueHusx). [lpu moctpoenuu rpadukxa
yaoOHee TMpPUHATH MacliTad i MUHUMaJIbHOM CKOPOCTH M MUHHMMAIbHOMN
KOHIICHTPAIlUX PaBHBIN 2 CM.

Kak 3aBUCHT CKOPOCTh p€aKIMU OT KOHIIEHTPALIMU PEArNPYIOMINX BEIIECTB?

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

B nBe mpoOupku BHECHTE HEMHOI'O IMOPOIIKA OKCHIIAa MEIU M J100aBbTE MO 2 MII
CEpHOM KHUCJIOTHI OJMHAKOBOW KOHIEeHTparuu. HalOmiomaiite 3a mnpuzHaKaMu
peakumu. OHY TPOOUPKY MOJOTPENTE B INIAMEHU TOPETKU. 3alUIINTE Pe3yIbTaThl
ONbITA, HAMUUIMTE COOTBETCTBYIOLIEE YPAaBHEHUE PEAKLMH, CIEIANTE BBIBOA O
BIIMSTHUM TEMIIEPATYPbI HA CKOPOCTh XUMUYECKON PEAKIIUH.

OnpiT 3. BausHue BEIMYHUHBI TOBEPXHOCTH PEArMPYIONIEr0 BEIIECTBA HA CKOPOCTh
PEaKIMU B T€TEPOTEHHON CUCTEME.

Haneiite B nBe mpoOupku mo 2-3 MJ pacTBopa COJSTHOM KUCIOTBL. B oaHy
MpOOUPKY OMyCTUTE KYCOUEK Meja, B JIPYTYIO — IMOPOIIOK KapOoHaTa KasbIlusl.
OOparute BHUMaHUE Ha CKOPOCTh BBIIEJICHUS My3bIPHKOB ra3a B 00€uX MpoOHpKax.
Hanummre cootrBeTcTByIONIee ypaBHeHUE peakiuu. OObSICHUTE, TOYEMY CKOPOCTh
pacTBOPEHHUS MeJa B 3TUX CIIy4asiX pa3jinyHa.

[To xomy paboThI 3aMIOJIHUTE TAOJMITY U CHAETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.
JlaliTe XapakKTEPUCTUKY MO BCEM ITPU3HAKAM CIIEAYIOIIUM PEAKIUSM:
a) 2COy + Oy¢) = 2C0Oy;) + Q 0) Cis) + COyr) — 2CO -Q
B) C3C03(TB)—>C30(TB) +C02(r.)' Q F) CH4 (r) + 202 (r) ® C02 (1) +2 HzO(r) + Q
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JIABOPATOPHAS PABOTA Nel0

Ha3zBanue padorbi: XUMHUYECKOE PABHOBECUE U YCIIOBHS €I0 CMEILICHUS

esu padoTbI
1. TloBTOpUTH MOHATHUS O XUMUUYECKOM PAaBHOBECHUU;

2. B xope skciepuMeHTa ONpeneTuTh YCIOBUS CMEIIICHUS PAaBHOBECHSI XUMUYECKIX
peaKunil.

PeakTuBbBI: pacTBOpbl HOHA, Kpaxmaja, LUAHWAA Kallds, COJSHOW KHUCIIOTHI,
XJIOpHUIa KOOAJIbTA, XJIOpU/Ia Kajus, XJIOpHJIa Kejle3a, BOJA JUCTHIIIMPOBAHHAS.

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

Pe3yabTarni:

memanpeomemnwte: MPI1 17, MPP 01, MPK 03, MPK 06.

npeomemmnuwie: 11P6 02, ITP6 05, ITP6 07, ITPG 08.

3HAHMS: YCIIOBHUSI, BIUSIOIINE HA CMEIIEHUE XUMHYECKOTO PABHOBECHSI.

YMEHHUS: BBINOJIHATH J1a0OPATOPHBIM HKCIEPUMEHT IO OMNPENEICHUIO YCIOBUN
CMEILICHHS PABHOBECUSI XUMUYECKHUX PEAKIIUI.

Xox padoThi:

OnbiTr 1. BiusHWe W3MEHEHHs] KOHUECHTPALMH PEArupyrolnX BEIIECTB Ha
XUMHUYECKOE PaBHOBECHE.

A) CMeleHue paBHOBECHS HM3y4yaeM Ha MPUMEpPE pEeaKIMu B3auMOACHCTBUS
xyopuna keneza (III) ¢ pomanumom kanus. B xone peakuuu oOpaszyercs pacTBOP
KpoBaBo-kpacHoro nseta. PactBopsl coneit KSCN u KCI - 6ecuBeTHble, pacTBOp
FeCl; — numeer cBemo-Oypyro okpacky, a pactBop Fe(SCN)z; - KpoBaBO-KpacHYIO.
3anuimuTe ypaBHEHUE PEAKIIUU U IIBET pacTBOpa Mo hopMyaamMu:

FeCl; + 3KSCN « Fe(SCN); + 3KCl

H3menenue unmencueHocmu OKpacku pacmeopa cudemenbcmeayem o HanpasieHuu
CMeueHUs XUMUYECKO20 PABHOBECUSI.

1. B npobupky nHaneiite no 2-3 karum pactBopoB KSCN u FeCl; u paz6aBsTe Bo0iM
710 01 THO-KPACHOM OKpacKu. 3anuIiuTe B HAOJIIOICHUH [IBET PACTBOPA.

2. Pa3zpmenurte mOMydyeHHBIM pacTBOp Ha 4 paBHbIE YaCTU W HaJEHUTEe B pa3HbIC
npobupku. B nepByto nmpoOupky go0asbTe 2-3 kamium pactBopa KSCN, Bo BTOpyto —

cronbko ke FeCls, B Tperbto — menotky kpuctammyeckoro KCl. CpaBhure
M3MEHEHUE OKPACKU PacTBOPOB MEPBBIX TPEX MPOOUPOK C COACPKUMBIM YETBEPTOU
MPOOUPKHU.

Paccyxxmaem: B mepBoil mpoOupke Hpu yBEIMYEHUH KOHIIEHTpAIMU poAaHuIa
kamusa KCNS BuauM NOTEMHEHHUE COAEPKUMOTO IO CPAaBHEHUIO C 3TAJOHOM, a,
3HauuT, OyAeT mnpeobiagaTh MpsMas peakius, B pe3yJbTare KOTOpoll Oymaer
oOpazoBbiBaThes ponanu/ xenesa (I11), u pactBop Oyner TeMHETh (TEMHO- KPaCHBIM
nBer). Paccyxmas momoOHBIM 00pa3oM, OMUINKTE, KyJa CMEIIAeTCsl PaBHOBECHE B
KaXXJIOM clIy4ae.

b) B npobupky wnaneiite 0,5-1 mn konmentpupoBaHHoro pactBopa CoCl, u
100aBbTE HECKOJIBKO Kameb COJSTHOM KUCIoThl. Habmonaiite n3sMeHeHuEe OKPAcKu OT
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c11a60-po30BOH 10 CHHeil 3a cuer obpaszoBaHms KomiuiekcHoro moHa [CoClg]'.
Pa3b6aBbTe pacTBOp BOAOK M HAOIIOAANTE U3MEHEHUE OKPACKHU.

3anummre ypaBaenue peakiuu: [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 Kpaxmaina. B apyroil mpoOupke BCKUISATUTE YUCTYIO BOAY, U
ObICTpO TIpuIIeiTe €€ B mepByto nmpoodbupky. Octynure.

B yuctyro npobupky Bo3pMuTe 2-3 MJI pacTBOpa Kpaxmala u Tyja xe g00aBpTe 2-3
KaIId MOAHON BOJIBI, IPU 3TOM 00pa3yeTcsi HEMPOUHOE COeIUHEHUE, OKPAIIEHHOE 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  Temneparypbl. OOBSCHUTE HW3MEHEHHUE OKpPacKh  CMeEIlEHHUEM
XUMHYECKOTO paBHOBecHs. Hanuiure BbIBO.

[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

HazBanme pat6orbl: VccienoBanue CBOMCTB METAJJIOB M UX COSAUHECHUH

Iesu padoTbI
1. 3y4uTh OCHOBHBIC XMMHUYECKHE CBONCTBA METAJIIOB.

2. W3yunTs cBoMcTBa U criocoObl moiyuenus ruapokcuaa xenesa (I11) u (11).
3. Hammcath ypaBHEHUS BHIIOTHEHHBIX PEAKITUH.

PeakTuBbI: ATIOMUHUEBAS CTPYXKKA, COJSHAsl KUCJIOTA, CEpHAsi KUCIIOTA, a30THAs
KHCIJIOTa, TUApoKcun Hatpus, cyiabdar xenesa (II), xmopun sxenmeza (III), mutpar
CBUHIIA, [IUHK.

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

Pesyabrarsl:

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

npeomemmnuwie: 11P6 02, ITP6 04, ITP6 07, ITP6 08.

3HAHMSA: CBOMCTBA METAJUIOB U UX COCIUHEHUHN

YMEHHSI: COCTaBJISITh YPAaBHEHUS XUMHUYECKUX PEAKIUH, XapaKTepHbIX s
METAJIJIOB U UX COCTMHEHUN

Xoxa paboThi:

OmnbiT 1. B3aumoeiicTBHE METAIIOB C KUCIOTaMHU.
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Onyctute B 1 mpoOupky rpaHyly IHHKA, B JPYTYI0O — MEIHYIO IPOBOJIOKY.
Jlo0aBbTE B KKy MPOOUPKY PacTBOP COJISIHOM KUCHOThI. OOpaTuTe BHUMAHUE HA
BbIJIeJIeHUE ra3a (Boxopoja). Besne nmu uner peakuus? B BbIBoJIe 3aTUIIINTE YCIOBUS
B3aMMOJICUCTBHS KUCIOT C METaJUIAMH.

Hanummre ypaBHEHHE BO3MOXHOW OKHCIMTEIbHO-BOCCTAHOBUTEIBLHOM pEaKIuH,
UCIIOJIb3YsI METO/I JIEKTPOHHOTO OallaHca.

OmnpiT 2. B3aumo1elicTBHE METAJIIIOB C HEMETAJIJIaMU.

B nnams BHecutTe mopomok marHusa. HaOmromaemble HCKpbI CBUAETENBCTBYIOT O
MIPOTEKAaHUU PEAKIUU MEXAYy MarHueM M KuciaopoaoM. Hamwmmre ypaBHEHHE
peaKIuu, COCTaBbTE IJICKTPOHHBIN OasiaHC.

OngiT 3. B3aumMo1elicTBHE METAJIIOB C COISIMU

B npobupky c¢ pacrBopom Hutpata cBuHHa (II) monoxxuth Kycouek LHHKaA. B
npoOupKy ¢ pactBopoM xsopuaa 1uHka (II) monoxuTh Kycodek CBUHIIA. 3alUIIUTE,
B 00eux 1M mpoOMpKax HAOIIOAAIOTCS TPU3HAKK PEaKIUH, CAeNaiiTe BBIBOJ 00
YCIIOBHSIX B3aUMOJICHCTBUSI METAJUIOB ¢ cojiiMH. Hanuinre ypaBHEHUE peakuu.

OnpiT 4. B3anmo1elicTBHE MIETOYHBIX METAJIOB C BOJIOM.

B xumnueckuii crakan ¢ Bogoi no6aBeTe 1-2 kammu eHondranenHa u IOMeCTUTE
Kycouek Hatpus. [IpoHaGnronaiite BblJielIeHUE ra3a U U3MEHEHUE OKPACKU pacTBOpa.
Crenaiite BBIBOJBI O ITPOJYKTaX PEAKLUH, 3AMIUIINTE YPABHEHUE PEAKIIUH.

OmnbiT 5. [ToslyueHne ¥ cBOKCTBA THIPOKCHUIOB JKEJI€3a.

* [lonyuenue u ceoticmsa 2uopoxcudos xcenesa (I1).

B npobupky nHaneiite HemHoro cynbdarta xene3a (I[) u mobGaBbre pacTtBOp
TUAPOKCUJA HATpHsl, K TOJydeHHOMY rujpokcupay xene3a(ll) mpuieiite comsiHOM
KHCJIOTBL. 3anuiunTe HaOmoaeHuss. Hanummre ypaBHEHUs peaklnid.

e [lonyuenue u ceoticmsa 2uopoxcuoos xcenesa (111).

B npobupky Haneiite HemHoro xiopuaa xene3a (III) m nobaBbTe pacTBOp
TUAPOKCUIA HATpHsl, K MOJlydeHHOMY Tuapokcuny »kenesa (III) mpuneiite pactBop
CEepHOM KHUCJIOTHl JI0 PAaCTBOPEHMsI OcCaJKa. 3anuiuuTe HaOmoaeHus. Hamummre
YPaBHEHUSI PEAKIUH.

[To xoy pabOTHI 3aM0OIHUTE TAOJUIY U CAETANTE BHIBOJBI.

KoHTpoJibHBIE BONIPOCHI.

1. OxapaxrepusyiiTe 0OCHOBHbIE (PU3MUECKHE CBONCTBA METAJIOB U CIJIABOB

2. Hanumure ypaBHEHHs peakuuid, HEOOXOJUMBIX [UIsl OCYIIECTBIEHUS ATHX
IIPEBPALLCHUN:
Al — A14C3 - Al(OH)g - A1203 — Al — AIZS?, - Aleg

JIABOPATOPHAS PABOTA Nel?
Ha3Banmue padorsbi: [lonyuenue, cobnpanue u pacrio3HaBaHHUE Ta30B
esu padoTbI
1. TlomyuuTh 1 coOpaTh ra3000pa3HbIe BEMIECTBA (BOJOPOI, KUCIOPO, YTIACKUCTBINA
ras).
2. Hammcath ypaBHEHUS BBITIOJIHEHHBIX OKUCIUTEIEHO-BOCCTAHOBUTEIIBHBIX
peakimii 1 pa3oopaTh UX METOJIOM AIEKTPOHHOTO OaiaHca.
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PeaktuBbl: [{uHK, consiHast KUCIIOTa, IEPMAHTaHAT KaJIUsl, CEpHAsl KUCIIOTa, MET,
U3BECTKOBAs BOJIA.

Oo6opynoBanue: llITaTuB ¢ mpoOupKaMu, Cyxoe Toproyee, CIIMUKH, JTyYUHKH,
ra3ooTBOJIHasA TpyOKa, acOecToBas ceTka, 1ab0paTOPHBIH IITATH.

Pe3yabTarnbi:

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

npeomemmnuwie: 11P6 02, ITP6 04, TTP6 07, ITP6 08.

3HAHUSI: CTIOCOOBI MOIYYEHUS MPOCTHIX BELIECTB, 00pa30BaHHBIX HEMETAIJIAMH U X
OKCHJIOB.

YMEHHUS: BBINOJHATH 3KCIEPUMEHT IO MOJYYEHUIO U COOMPAHUIO Ia3000pa3HBIX
BEILIECTB.

Xox padoThI:

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

Cobepute mpubop il MOJY4YEHUs Ta30B U MPOBEPHTE €r0 Ha T€PMETHYHOCTh. B
MpOOUpPKY MONOXKUTE 1—2 rpaHynbl [UHKA U TpUiedTe B Hee 1—2 MII CONSTHOM
KHUCJIOTBI. 3aKpoiiTe nmpoOupKy MpoOKOW ¢ razooTBOAHON TpPyOKON M Ha/JE€HbTE Ha
KOHYMK TpyOku emie oaHy mpoOupky. [lomoxnure HekoTopoe BpeMms, YTOOBI
mpoOMpKa  3aloJHWIACH  BBIACIAIOMIMMCS Tra3oM. YTo  MPOUCXOAUT  TpH
B3aMMO/JICHCTBUU IIMHKA C COJSHOM KHCIIOTON? CocTaBbT€ ypaBHEHUE PEAKIUU U
paccMOTpHUTE €€ C TOYKH 3PEHHSI MPOLECCOB OKUCIEHUSI-BOCCTAHOBIICHHUS.

CHumuTe poOUPKY C BOJOPOJOM M, HE NEPEBOPAYNBAS €€, TOJHECUTE K rOpsIIen
cnupToBKe. Eciiu BOIOpo B3phIBaeTCA € TIIyXHUM XJIOMKOM, TO OH YHCTBIM, a €CJH C
«JTAIOIIKMM» 3BYKOM, 3HA4YUT, BOJOPOJ COOpaH B CMECH C BO3JYXOM («rpemMyuuid
rasy).

Omnpit 2. [TosydyeHue, cobrpaHnre U pacno3HaBaHUuEe KUCI0poAa

Cobepute mpuOOp M HMPOBEPHTE €ro Ha I'e€pMETUYHOCTh. B MpoOUpKy HacChINbTe
MpUMEpPHO Ha Y4 ee oObema nepmanranara kaimmusgs KMnOy 1 y oTBepcTUs poOUpKU
MOJIOKUTE PHIXJIBI KOMOUYEK BaThl. 3aKpPOWUTE MPOOUPKY MPOOKON C ra300TBOAHOU
TpyOKOii. YKpenuTe mpoOUpKy B JIalKe IITaTUBA TaK, YTOObI KOHEIl Ta300TBOJIHOM
TPYOKH TOXOUJ MOYTH J0 JHA COCya, B KOTOPOM OyJIeT coOupaThes KUCIopoa. Uto
MIPOUCXOJIUT IPU HArpe€BaHUM nepMmaHraHaTta kanus? CocTaBbTe€ YpaBHEHUE PEaKLIUU
Y PaCCMOTPUTE €€ C TOUKH 3pEHUS NIPOLIECCOB OKHUCIEHUA-BOCCTaHOBIIeHUs. Hannune
KHCJIOPOJa B COCYJIE MPOBEPHTE TIICIOIICH TyYUHKOUN. 3aIUIIINTE CBOU HAOIIOACHUSI.

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

B npoOupKy moMecTuTe HECKOJIBKO KYCOUYKOB Mella WM MpaMopa u mpuieite 1—2
MJ pa30aBJI€HHON COJISTHOW KHUCHOTBL. BbICTpo 3akpoiTe mpoOHpKy HNpoOKOH ¢
ra3o0TBOJIHON TpyOkoii. Konen TpyOku omycTtute B APYryr0 MpoOOHPKY, B KOTOPOM
HaXOJIUTCSA 2—3 MJI NU3BECTKOBOI BOJIBI.

Heckonbko MUHYT HaOIIOalTE, KaK Yepe3 U3BECTKOBYIO BOJIY TTPOXOST MY3bIPHKH
raza. UTto NOpoOHMCXOAWT IPU B3aUMOJCHCTBUM MeEJla WM MpaMmopa C COJISTHOU
kucioToi? CoCTaBbTE YpPAaBHEHHE PEAKIMM U PACCMOTPUTE €€ B CBETE TEOPHUH
ANEKTPOIUTUIECKOMN TUCCOLUALINN.

[To xomy pabOThI 3aMIOJIHUTE TAOJUITY U CIETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.
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Pewmre 3apaun.

1. Kakyro maccy umeer Kuciaopona 0obEMom 7 ?

2. Kakoit 00bEM 3aHMMaET a30T Maccoil 14 r?

3. Uemy paBHa MoJIsipHas Macca rasa, 1 J1 kotoporo umeet maccy 1,25 r?

JIABOPATOPHASA PABOTA Nel3

Haspanue paOorbl: CpaBHEHUE CBOWMCTB MPOCTBIX BEIIECTB, OKCUIOB H
rupokcuaoB dmeMeHnToB 11 nepuona.

Hean padotsi
1. M3yuuTh CBOMCTBA OKCUIOB U rHAPOKCUAOB 31emeHToB I nepuona.

2. 3akpenuTh 3HAHMS O IEPUOINUECKHA U3MEHSIOMNXCS CBOMCTBax 3y1eMeHTOB B [1C,
AKCIEPUMEHTAIILHO N3YYMB XUMUYECKHE CBOMCTBA MPOCTHIX BEMIECTB TPETHETO
Nepuoaa U UX COCIUHECHUII.

3. Hanwucath ypaBHEHUS BHIOTHEHHBIX PEAKIUH.

PeakTuBbI: ATIOMUHUEBAS CTPYXKKA, COJSHAsl KUCJIOTA, CEpHAsl KHUCIIOTA, a30THAs
KHCIIOTa, TUAPOKCcUI HaTpus, cyiabdar xeneza (II), xmopun sxeneza (III), mutpar
CBHHIIA, [IUHK.

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

Pesyabrarsl:

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

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

3HAHMSI: CBOMCTBA METAVIOB, HEMETAJUIOB M UX COCTMHECHMUIA,

- MIOHsITHE aM(OTEPHOCTU COSTUHEHUM, 00pPa30BaAHHBIX MEPEXOAHBIMU METAJIAMHU.

YMEHHUS: BBITIOJHATH SKCIIEPUMEHT IO MOJTYYEHHUIO U PACIO3HABAHUIO aM(OTEPHBIX
COCIMHEHUN

- COCTaBJIITh YPAaBHEHUSI XUMHUYECKMX PEAKIMH, XapaKTEPHbIX MJI1 METAJIJIOB,
HEMETAJJIOB U UX COCAUHEHUI

Xoxa padoThi:

OmnbIT 1. OTHOILIEHUE OPOCTHIX BELIECTB K BOJIE.

B Tpu npobupku HanmeiTe 2Mil BOABI, B TIEPBYIO MOMECTUTE HEOOJBIION KyCOYEK
HaTpus, MPEABAPUTEILHO OCYIIHUB €r0 OT KepocuHa (UILTPOBAILHOW Oymaroii, BO
BTOPYIO — TpaHyJly aMaJlbTHPOBAHHOTO aJIOMUHMS, B TpeThio — cepy. JloGaBbTe B
KKyt npobupky 1 kammo pactBopa (enondranenHa. OTMETbTE MPOUCXOISIINE
n3MeHeHus. Caenaite BBIBOJ O CBOMCTBaX MPOCTHIX BEHIECTB M UX COCIUHEHMHI.
3anuuIMTe ypaBHEHUs pEaKIIUi.

OnpIT 2. OTHOIIIEHUE OKCUIOB MarHUsl, ATFIOMUHUS U KPEMHHUS K KUCTIOTaM.

B mepByro npoOupKy MOMECTHTE HEMHOTO MOPOIIKAa OKCHJAa MarHusi, BO BTOPYIO -
HEMHOT'O TOpPOIIKa OKCHJA aJIOMHUHUS, B TPEThIO — OKCHUJa KpeMHHsS. B kaxmayro
npoOupKy 100aBbTe 1 MII cepHOM KUCIOTHI. OTMETHTE MPOUCXOIAIINE U3MEHEHUs. B
Kakoil mpoOupke wu3MeHeHuid He mpoucxoaut? OObICHUTE, ToueMy. 3amuIlIuTe
YPABHEHHUSI PEAKIUH.

OnpiT 3. OTHOIIEHNE THAPOKCUIOB K KMCJIOTaM U IIEJI0YaAM.
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* [lonyuenue u ceovicmeéa eudpokcuoa maenus. B mpoOupky momectutre 1 wmi
pacTBOpa XJOpHUAa MarHus, 100aBbT€ MO KaIUIIM PAacTBOP THIPOKCHAA HATPHUS 0
o6pazoBanus ocanka Mg(OH),4. TlonyueHHsIi 0cagoK pasnenuTe B ABE IPOGHUPKIL
B oany mpoOupky ¢ ocaikoM A00aBbTE pacTBOP CEPHON KHUCIOTHI, B JAPYTyIO —
pacTBOp rufapokcuaa Harpusa. OTMETbTE NPOUCXOIAIIUNE U3MEHEHUS. 3aMUILINUTE BCE
BO3MOXXHBIE ypaBHEHHsSI peakuuid. CrnenaiTe BBIBOJI O CBOWCTBAX MarHusi U €ro
COCIMHEHU.

* [lonyuenue u ceouicmea 2uOpoOKCUOa antOMUHUS.

B npoOupky momectute 1 mi1 pactBopa cynbdaTa aqTtoMUHUS, J00aBbTE MO KarlisiM
pacTBOp THAPOKCHIA HATpus 10 oOpasoBanms ocagka Al(OH)sd. ITomydeHHsiid
0CaJIOK pa3fieNuTe B JBe mpobupku. B oaHy mpobupky ¢ ocagkom n100aBbTE pacTBOP
CEpHOM KHCIOTBI, B JPYIyl0 — pacTBOp TIuApokcuaa Hatpus. OTMeTbTe
MPOUCXOIAIINE HW3MEHEHMA. lIpy B3aMMONEUCTBHHM THAPOKCUIA QIIOMHHHUS C
BOJHBIMU pacTBOpaMu IIenodeil oOpa3yroTcss ruapokcoamoMuHatel NaAlO,.
3anuImumTe BCE BO3MOJKHBIE ypaBHEHHs peakuui. CrenarTe BBIBOA O CBOWCTBAxX
AJTIOMUHHUS U €70 COCIUHECHUM.

Omnbit 4. CpaBHeHUE cuiIbl KMCIOT 3neMeHnToB I nepuona

B 2 npoOupku nomectutre mo 1 M KOHUEHTPUPOBAHHOTO pacTBOpa CHIIMKATa
HaTpUs U MpuieTe B OJHy npoOupky 1 Mi pactBopa opTohochopHON KUCIOTHI, B
apyryto — 1 M pactBopa cepHOW KUCIOTHL. 3anuuiute HaomoneHus. Hamwummre
YPaBHEHHE PEAKLIMU, CACIIANTE BBIBOJ O CUJIE HEMETAJUINYECKUX CBOMCTB y KPEMHUS,
docdopa, cepbl U 0 cuiIe KUCIOT, 00pa30BaHHBIX JAHHBIMH HEMETAJJIaMU.

[To xoty pabOTHI 3aM0IHUTE TAOJUIY U CAETANTE BHIBOBI.

KonTposbHBIE BOIIPOCHI.

1. Kak u3MeHAI0TCSI OCHOBHBIE CBOMCTBA OKCUIOB M TUAPOKCUIOB B IEPUOAE?

2. Kak u3MeHSIOTCS] KUCIOTHBIE CBOMCTBA OKCHJIOB M TUAPOKCHIOB B Tiepuoe?

3. Uepes Kakue COENUHEHUS OCYIIECTBIISCTCS MEPEX0 OT OCHOBHBIX COSAMHEHUN K

KUCIIOTHBIM?
4. C nmoMoIIbI0 KaKMX BEIIECTB MOXKHO JIOKa3aTh MPUHAIJICKHOCTh THAPOKCHIA K
OCHOBAHHUSIM UJIU KHCIIOTaM?

JIABOPATOPHASA PABOTA Nel4
Ha3zBanue padorbi: Koppo3us METaIJIOB U METOMIBI 3AIUTHI
Iesu padoTbl
1. TloBroputh ¥  3aKpPEeNUTh  CYIIHOCTh  MPOIECCOB  XUMHUYECKOM U
AIEKTPOXUMUYECKON KOPPO3UHU METAJIJIOB;

2. VccnenoBaTh BIUSHUS TPUPOJBI MeTallla, CPeIbl W BHEIIHMX YCJIOBUU Ha
IPOLIECCH KOPPO3UU METAJIOB;

3. O3HaKOMHUTHCSI C OCHOBHBIMU METOJIAMH aHTUKOPPO3UOHHOM 3aIlUTHI.

PeakTuBbl: Zn (rpanyssl), Cu (ToHKas npoBojoka 0e3 uzosiuun), H,SO, (10%),
HCI (pa30.), pactBopsl CuSQy4, NaCl, K;[Fe(CN)e] (kpacHas kpoBsiHas cojib), Fe
(MenKHe CTPYXKKH WM OUMILIECHHAsh MeJIKasi MPOBOJIOKA B KyCOYKaX), CTaJIbHBIC
TJIACTUHKH.

O6opynoBanue: Haxxnaunas Oymara (J71s1 3a4MCTKH), MUl TUTEIbHBIE, CIIHYKH,
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Aepxarenpb A1 MpOOUpPOK, MITATUB C MPOOMPKAMHU, CTEKJISTHHAs BOPOHKA, METHBIN
COEMHUTEbHBIN TPOBOIHUK, CAHUTAPHAS CKIIIHKA

Pe3yabTarni:

Dopmupyemvte  Inemenmovt  IIK  (npogpeccuonanvno  opuenmuposannoe
cooeprcanue):

- [IK 4.4. [IpoBoauTh KOHTPOJIb U aHAIU3 UHPOpMaALIMK 00 aKTHBaX U (PUHAHCOBOM
MOJIOKEHUHU OpTaHU3AIINU, €€ TJIaTeKECIOCOOHOCTH U IOXOAHOCTH

memanpeomemnsvie: MPII 02, MPII 03, MPII 05, MPIT 08, MPII 13, MPII 19,
MPK 03, MPK 06.

npeomemmnute: 11P6 01, TTP6 04, TIP6 06, ITP6 08.

3HAHMA: CYIIIHOCTh IPOLIECCOB XMMUYECKOUN U 3JIEKTPOXUMHUYECKOU KOPPO3HH;

- OCHOBHBIE METO/Ibl AHTUKOPPO3UOHHOM 3aILHTHI.

YMeHMsI: Pa3inyaTh BUJIbI 3aIIIUTHBIX MOKPHITUN

- 3aMACBIBATh CXEMbI aHOJHOTO M KaTOJHOTO MPOLECCOB

Xoxa pab6oThi:

[TpodeccnoHanbHO-OPUEHTUPOBAHHOE 3a/1aHUE.

Ha naGopaTopHbIX 3aHATHSIX BO3HUKAIOT PUCKH, CBSI3aHHBIE C HCIOJb30BaHHUEM
PEaKTUBOB, MPOBEJCHUS XMMHYECKUX peakiui. [IpoBenute OILEHKY 3THM pHUCKaM,
OLICHMBAsI HE TOJIBKO BPEIHbBIE U OMACHbIE (PAKTOPBI, HO U IPYTrUe BO3MOKHBIE PUCKH,
KOTOpbIE MPUCYTCTBYIOT Ha paboumx mectax. CocTaBbTE MOIIATOBBIM aJITOPUTM U
MPUCTYTIANTE K padoTe.

OmnbiT 1. X¥iMuYecKas ¥ 3IEKTPOXUMHUYECKas KOPPO3UsS LIMHKA.

B npobupky ¢ 10 kamissMu pacTBOpa CEpHOM KHUCIOTHI OMYCTUTE T'paHyJly LWHKA.
OtMmeTbTe 00pa3oBaHHE MY3BIPHKOB ra3a Ha MOBEPXHOCTH rpaHyibl. Hamwmmre
YpaBHEHUE pPEaKIMM B3aMMOJEHUCTBHS ILMHKA C KHCIOTOW. B Ty e mnpoOupky
OIYyCTUTE MEIHYIO MPOBOJIOKY M KOCHUTECh €0 IPaHyJbl [UHKA. UTO M3MEHUIIOCH?
Kakyro ¢yHKIIMIO BBITIONHIET MenHas mpoBojoka? HammcaTh cxeMbl aHOJHOTO U
KaTOJIHOTO MPOIIECCOB MPpH €ro padore.

OnbIT 2. @aKTOPHI, BAUAIOUINE HA CKOPOCTh KOPPO3UHU

2.1. BausiHue KOHIEHTpAIlMKA OKUCIUTEIISI HA CKOPOCTh KOPPO3HH.

B npoOupky ¢ 5 KarasiMu cepHOM KUCIOTHI 100aBbTe 5 Kareab BOJAbL, T.€. pa30aBbTe
pactBop B ABa paza. [Iponenaiite onbiT, aHamoruuHblid oneITy 1. Coenalte BBIBOI O
BIMSAHMM KOHLeHTpauuu H' -MOHOB Ha CKOPOCTH KOPPO3UH.

2.2. BiiusiHre Ha KOPPO3HIO MPUPOIBI 3aALTUTHOTO TTOKPHITHSL.

JIBe npoOupKu HanoiaHUTE Ha 1/2 ux oObeMa AUCTHILIMPOBaHHOW BoaoM. [[o0aBbTe
B KOKIYIO U3 HUX IO 2—-3 Kalu CEpHOM KHUCIOThI M MO 2-3 Kalid pacTBopa
rekcarmanodeppara  (III) xamus Ks[Fe(CN)¢]. On sBisiercs KadeCTBEHHBIM
peakTHBOM Ha HOHBI Fe?*, ¢ KOTOpbIME 06pasyeT CHHee OKpalliBaHHe (TypHOyIeBa
cuHb). B ogHy mpoOupKy OnmycTHUTE kKEIEe3HYI0 MOJOCKY, B KOTOPOM 3a)kaTa rpaHyJsia
LIMHKa, a B APYTYIO — JKEJIE3HYIO IMOJIOCKY, B KOTOPOM 3a)kata rpanyJja osiosa. [lepas
npoOMpKa UMUTHPYET KOPPO3HIO OIIMHKOBAHHOTO Keje3a, a BTopasi — JyXKEHOTOo, T.€.
MOKPBITOTO 0JI0BOM. OTMEThTE, B KAKOW MPOOUPKE MOSIBIISIETCS CUHEE OKpAIIUBaHUE.
CocTaBpTe CXEMBl AHOJHBIX M KaTOMHBIX TmporeccoB. OObICHUTE, Kakoe U3
MOKPBITUN SIBISIETCSI KATOJIHBIM, a Kakoe — aHOoJHbIM. Kakoe M3 HUX U MoYeMy
3aIMIIAET 5KEJIE30 OT KOPPO3UH, a KAKOE HE 3aIUIIaeT?
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[To xomy paboThI 3aMOJIHUTE TAOJHITY U CAEIIAWTE BHIBOJIBI.
KoHTpoJibHBIE BONPOCHI.
1. IlpuBenuTte mpuMephl ra30BOM KOPPO3UU METAILIOB.
2. Ckienansl ABa MeTalIa. YKaKUTE, KAKOM U3 METAJJIOB MOJBEPraeTCs KOPPO3UU:
a) Mn — Al; 6) Sn — Bi.
3. Kakue H3 HIKENEPEUHCICHHBIX METAaJVIOB BBITIONHSIOT IS CBHHIIA POJIb
KaTo/iHOTO MOKpbITUA: T1, Mn, Ag, Cr ?

JIABOPATOPHAS PABOTA Nel5

HaszBanue pat6orsl: [IpoBenenue peakiuii mo 0OHaApyXEHUIO yIiiepoaa U BoJopoaa
B OPraHMYECKUX BEIIECTBAX

Hean padoTsi
1. IlpoBecTn peakuuu, MTOATBEPKAAIOIIME HAJIMYME YIJepojia W BoAopoda B

OpraHUYECKUX BEIECTBAX.
2. Hamumcatb ypaBHEHUs BBITIOJIHEHHBIX PEAKIIHIA.

PeakTuBbl: CaxapHblii ecok, xyied, okcua meau (I1), n3BectkoBast Boga, napaduH,
MEIHBIA KyIIOpOC.

O6opynoBanue: [lItatuB ¢ mpoOUpKaMu, JIOKEUKA JIJIsl C)KUTAHUS BEIIECTBA, CyX0e
roprodee, ClimyKu, acOecToBas CeTKa.

Pesyabrarsl:

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

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

3HAHMSI: COCTaB MOJICKYJI OPTaHUYECKUX BEIIECTB

YMeHHsI: TMPOBOJUTH J1AOOPATOPHBIM HKCHEPUMEHT MO OMNPEICIICHUI0 COCTaBa
OpraHUYECKUX BEILECTB

Xoxa padoThi:

Omngit 1. Onpenenenue yriaeposaa npoOoi Ha 0OYrIMBaHUE U HA BBUICTICHUE KOTIOTH
IIPU TOPEHHUH.

Ha noxedky uisi CoKUTaHUST BEIIECTBA IMOJIOKUTE KycOuyeK XJjieba W Harpeurte Haj
miameHeM. OOyTIMBIIasCS Macca YepHOTO XJieba — yriiepo/.

Ha nokeuky 1uisi CKUTaHMsl BEIIECTBA TMOJIOKHUTE Kycouek mnapaduHa, BHECUTE B
mamMsi. Konots, BeIACISIONIASACS TPU TOPEHUHN — YTIAEPOI. 3aUIIUTE HAOI0ICHHUS.

OnwiT 2. OnpeneseHne yriepojia W BOJIOPOAa COXOKEHHEM BEIIeCTBA C OKCHUIOM
meau (11).

[IpuroToBsTE CMECH U3 XOPOIIO PACTEPTOrO caxapa U MOPOIIKOOOPA3HOTO OKCHIA
Menu (II), B3storo B u3ObITKE. [lomecture cMmech B mpoOupky cioem 0,5 cm. YV
OTBEPCTHUS MPOOUPKH MOMECTUTE PBIXJbI KOMOYEK BaThl C HAHECEHHBIM Ha HETO
0e3BogHBIM cylb(atrom Meau. BceraBeTe B mpoOuMpky MpoOKy € Ta300TBOIHOMU
TpyOKOIi, KOHEI] KOTOpOW OMyCTHTE B NPYryl0 MPOOMPKY C H3BECTKOBOW BOJOM
(5mn). IIpubop ykpenurte B mTaTUBE, U MOJIOTpelTe cMech B mpodupke. Korma B
NpUJETE K 3aKIOUYECHHIO, YTO PEAKIIUsl 3aKOHUYMUIIACh, BHIHBTE U3 M3BECTKOBOM BO/IbI
KOHEII Ta300TBOJIHOM TPYOKH U TIOCIIE ATOTO MPEKPATUTE HArPEeBaHUE.
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JlafiTe ipuOOPY OCTHITH, TOCIIE YEro paz0epuTe €ro W PacCMOTPHUTE PE3yTbTAThI
peakiMu, OTMETHB, MPOU3OILIM JIW M3MEHEHHsS] C caxapoM, OKCHUJIOM MEIHU U C
M3BECTKOBOM BOJI0M? OnuimmTe U 00bICHUTE MPUUUHY ATUX W3MeHeHul. CocTaBbTe
ypaBHeHUs peakuuu. CrenaiTe BbIBO/, CBUAECTEIbCTBYIOT JIU MPOILEIINE PEAKIIUU O
TOM, YTO B COCTaB caxapa BXOJIAT yIIepo] U BOJAOPO]I U TIOUEMY.

[To xoxy pa®oThI 3aMI0JIHUTE TAOJUILY U CAETIAWTE BHIBOBI.

KoHTpoJibHBIE BONPOCHI.
Pemmre 3agaun.
4. Haittn monekymsapHyo ¢GopMyay BemiecTBa, coaepxariero 81,8% yrnepona u
18,2% Bogopona. OTHOCUTENbHAS TUIOTHOCTD BEIIECTBA MO a30Ty paBHa 1,57.
5. Haiitu MonekynsipHyio ¢GopMmyiny MNpeaeabHOro YIIEBOAOPOAA, MaccoBas OIS
yrepojaa B kotopom 83,3%.

JIABOPATOPHAS PABOTA Nel6

Ha3Banme padorbl: Pacno3HaBaHue M1acTMacC U BOJIOKOH

esu padoTbI
1. M3y4nTh CBOMCTBA TUIACTMACC U BOJIOKOH.

2. 3Has CBOMCTBa, MPOBECTH PaclO3HABAHHUE TIACTMACC U BOJIOKOH.

PeakTuBbl: HaGopsl miacTMacc U BOJIOKOH, alleTOH, KOHIIEHTPHPOBAHHbBIE CepHas
KHCJIOTa M a30THAs KUCJIOTA.

O06opynoBanue: llltatuB ¢ mpoOMpKaMu, JIOKEUKA JIJIs1 CKUTAHUS BEIIECTBA, CyXO€
roproyee, Ciuyku, acoecToBasi ceTka.

Pesyabrarsl:

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

npeomemmnuwie: 11P6 02, ITP6 04, ITP6 07, ITPG 08.

3HAHHUSI: COCTaB U CBOMCTBA IIJIACTMACC U BOJIOKOH

YMEHMSsI: TIPOBOJIUTH JJA00PATOPHBIN AKCIICPUMEHT I10 PACIIO3HABAHUIO IIACTMACC U
BOJIOKOH

Xoxa padoThi:

Ilpumeuanue: ipu npoBeneHUN pabOTHI MOIB3YHUTECH MPUIIOKEHUEM 2 (Tabiuiien
1,2)

OmpiT 1. Pacnio3naBanme miaacTmacc.

Hcnonb3yst Tabiuily, MOBTOPUTE CBOMCTBA MOJIUATHIICHA U TTOJIMCTUPOJIA. 3aUIIUTe
YpaBHEHUS PEaKIMil MOJTyYEHUS ITUX MTOJTUMEPOB.

Pacnioznaiite 3T mmactmaccel. Pacrio3HaBaHue miacTMace CIHEIyeT HadaTb C
BHEIIHETO OCMOTpa, a 3aTeéM IMEePEeUTH K WCCICAOBAaHUI0O WX OTHOIIEHUS K
HArpEeBAHUIO U TOPEHMIO. [I0TOM HCHBITBHIBAIOT IEUCTBUE HA HUX PACTBOPHUTEIIEH.
YKaxute XapakTepHble MPU3HAKYU TTOJTUATHIICHA U TIOJIMCTHUPOJIA.

OmnsiT 2. Pactio3HaBaHue BOJOKOH.

Hcnonp3ys Tabnuily, MOBTOPUTE CBOMCTBA BOJOKOH. BaM 1aHbI XJIOMOK, BUCKO3a U
mepcTb. Pacmo3naliTe 3TM BOJIOKHA. Pacmo3HaBaHWE BOJIOKOH HAYMHAKOT C HX
cxuranus. IIpy 3ToM IpOCHEKUBAIOT, ¢ KaKOM CKOPOCTBIO MPOUCXOJUT TOPEHHUE,
HCCIIEYIOT 3amax MPOAYKTOB TOpPEHHs. 3aTeM IPOBEPSIOT JICMCTBHE HAa BOJIOKHA
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KUCJIOT YW PAaCTBOPUTEICH. YKAXKUTE XapaKTEPHbIC NMPHU3HAKH XJIONKA, BUCKO3bI H
HIEPCTH.

[To X0y pa®OTHI 3aMOJHUTE TAOJIUITY U CACTANTE BHIBOIBI.

KoHTpoJIbHBIE BONPOCHI.

JlatiTe kiraccCu(UKAIIMIO BOJIOKOH.
JlatiTe kaccuduKaIyo miacTMace.
YeM UCKYCCTBEHHBIE BOJIOKHA OTIIMYAIOTCS OT CHHTETUYECKUX?
YeM naxHyT OpH NOHKUTAHUU XJIOMYAaTOOYMaKHbIE HUTH?
Jlate omnpeneneHue MaKpOMOJEKYNbI, 3JEMEHTAPHOTO 3BE€HA U CTENEHHU
nonuMepn3anuu. Kak BiusieT BeIMYMHA MOJIEKYJSIPHOM MacChl Ha CBOKCTBA
BBICOKOMOJICKYJISIPHBIX COSAMHEHU?
6. Uewm peakiuu MOJUKOHICHCAIMH OTIIMYAIOTCS OT PEAKITUN TTOJTUMEPU3aIin? .

o0 E

JIABOPATOPHASA PABOTA Nel/

Ha3zBanue padorsbi: VccienqoBanrue CBOMCTB CIIUPTOB U aJIbJIETUI0B

Hean padoTbi
1. V3yuuth ¢pu3nuecKue CBOMNCTBA ATUIOBOTO CIIUPTA U TIIUIEPUHA.

2. [IpoBecTu KayeCTBEHHYIO PEaKIUI0 HA MHOTOATOMHBIE CIIUPTHI.
3. IIpoBecTy KaueCTBEHHYIO PEAKIIMIO Ha aJIbJICTUJIBI.
4. HanucaTh ypaBHEHHSI BBIIIOJTHEHHBIX PEAKIUH.

PeakTuBbI: DTUIIOBBIN CIUPT, CEpHAs KUCIOTa, IIIUIEPUH, PAcTBOPHI cyibdara
Menu (II) u rugpokcuaa Hatpus, popMaiuH, HUTpAT cepedpa (2% pacTBop), aMMHUAK,
BOJIA.

Oo6opynoBanue: IlltaruB ¢ npoOupkamu, MeaHas MOBOJIOKA (CHHUpalb), CyXO€
roproyee, CIuYku, acoecToBas ceTka.

Pesyabrarsl:

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

npeomemmnuwie: 11P6 02, ITP6 04, ITP6 07, ITPG 08.

3HAHMSI: CBOMCTBA CHUPTOB U aJIbJETUI0B

YMEHHsI: COCTAaBJIAITb YPAaBHEHUS PEaKIUi, XapaKTEepPHBIX ISl CHOUPTOB U
albAETUIOB.

Xoxa padoTbi:

Omnbit 1. ®U3MYECKHE CBOMCTBA 3THJIOBOTO CIUPTA U IJIMIEPUHA.

Hanelite B oHYy mpoOHpPKY HEMHOIO STUJIOBOTO CIHUPTA, a B JAPYTYH) HEMHOTO
rmiepruHa (oOpaTuTe BHHMAaHHE Ha €ro Bs3KOCTh). JloGaBbTe B 00€ mpoOHpKH
HEeMHOro Bojibl. OOpaTuTe BHMMaHHWE Ha PACcTBOPEHHE CIUPTOB B Boje. OnuiuTte
(u3nyecKkre CBOMCTBA ATHUJIOBOTO CIIUPTA U TJIMIIEPUHA.

OnpiT 2. XMMHUYECKHE CBOMCTBA ATUIOBOTO CIIUPTA.

2.1. OxucneHue CnupTa B albJICTHIL.

Haneiite B mpoOupky 0,5MJ1 3THIIOBOTO CIIUPTa M MOTPY3UTE B HETO PACKAICHHYIO
MeIHyI0 crnupaib. OOpaThTe BHUMaHWE HA TIOSIBICHHE 3araxa alpleruaa Hu
BOCCTaHOBJIeHUE MeAu. ONbIT MOXKHO TMOBTOPUTH HECKOJBKO pa3, oOmmycKas
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pacKaJieHHYI0 MEIHYIO TMPOBOJIOKY B CIHUPT. 3anumiuTe HaOmrofeHus. Hamummmre
ypaBHEHHUE PEAKIMU TAHOJIA C OKCHJIOM MEIH.

2.2. IlonydyeHue Iu3TUI0BOro 3dupa.

Haneiite B npoOupky 1M1 3TUIOBOTO CUPTA, 100aBbTE CTOJILKO K€ KOHI[. CEpHOMN
kucnoTel. Crierka Harpeiite. OOpaTuTe BHHMaHHME Ha CHEHM(PUYECKUN 3amax
IUATHIIOBOTO »¢upa. Hanummure ypaBHEHHE peakIMU TMOMYyYEHHUS TUITHUIOBOIO
a¢upa U3 ITaHoIIA.

OnbiT 3. B3aumoseiictBue rmieprHa ¢ rujapokcugoM Menu (II) — kayecTBeHHas
peaKIius Ha MHOTOATOMHBIE CITUPTHI.

B nmpobupky nomectute 2-3 kammu pactBopa cyibdarta meau (II) m 4-5 kamens
pacTBopa rumapokcuaa Hatpust. OOpaTuTe BHUMaHUE Ha BBIMTAICHUE TOJIyOOTO OcaaKa
ruapokcuna meau (II).

JloO6aBbTe B 3Ty NMpOOHMPKY pacTBOp MIMIEPUHA U THIATEIBHO mepemeniaite. Yto
npousonuio ¢ ocaakomM? Kak wu3MeHunach OKpacka pacTBopa? 3amnuIluTe
HaOmogeHusi. Hamummre B CTpykTypHOHM  (opmMe  ypaBHEHHE  peakluu
B3aUMOJICUCTBUS TiMiepuHa ¢ TujapokcuaoM meau (1) m HazoBUTE mMONyYeHHOE
BEILIECTBO.

OmnpiT 4. KayecTBEHHBIE PEAKIIUU HA aJIbJICTUJIbI.

4.1. Peakius dhopmanpaeruia ¢ rugapokcuaom meau (11).

B mpoOupky momecture cHavasa 5 kamenb (opMalivHa, 3aTeM 2 KaIljld pacTBopa
cynbdara menu (II) u 5 kanens 10% pactBopa ruapokcuga HaTpusi. Cpasy HauHHUTE
HarpeBatb, CJ€AsS 3a IMOCIEAOBATEIbHBIMU HW3MEHEHUSMH, MPOUCXOASIIUMU B
npobupke ¢ ocaakoM. OOpa3yroluics B KOHIIE PEaklMH KPAaCHBIM OCaJ0K HUMEET
coctraB CuyO. 3anumure HaOmoaenus. Hanumumre ypaBHEHHE peakUuuu
dbopmanpaeruaa c ruapokcugoMm meau (II).

4.2. Peakiys «cepeOpsIHOro 3epKaiay.

[Ipu mpoBeneHUM OIBITAa CTPOrO COOJIOAANTE MOCIETOBATEIHHOCTD J100aBICHUS
PEaKTUBOB.

B uuctyro cyxyto mpoOupky nmomectute 2 Karu 2% pacTBopa HUTpaTa cepedpa u
B300MTalITE, YTOOBI OH XOPOIIO CMOYHJI CTEHKH TpoOupKku. Jlo0aBbTe KaIlIio KOHII.
pacTBopa amMmmuaka. Ecinu mosBuTcs Oypblii HEMCYE3aAOMUNA 0Ca/lOK, J00aBbTE eIié
Karmio ammuaka. Ecim ocazok wcue3HeT cpasy, BTOPYIO KaIullo He J100aBisiiTe, a
BBeauTe 2 Kar dopmanuua. [locne 3Toro, He B30anThIBas COACPKUMOTO, CIlIErKa
nojorpeite, He J0BOAS 10 KkuneHus. HaOmiomalite oOpa3oBaHMe Ha CTEHKax
npoOupku Onectsmiero cyos cepedpa. Peakiust «cepeOpsHOro 3epkajiay -
XapakTepHasl peakius Ha aJbJeTubl. 3anuiuute HaomojeHus. Hanwummre
YpaBHEHUE PEaKMU BOCCTAHOBJICHUS cepedpa popMaInHOM.

[To X0ty pa®OThI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOIBI.

KonTposbHbIE BOIIPOCHI.

OcymiecTBuTe NpeBpalieHus: (COCTaBbTe ypaBHEHUs coriacHo cxeme). [loanummre
Ha3Banug Bemects. C,H, —» C,H, — C,HsOH — CH;COH

JIABOPATOPHAS PABOTA Nel8
Ha3Banue padotbi: VccrienoBanue CBOMCTB KapOOHOBBIX KUCIIOT U UX COJIEH
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Hean padoTsi

1. IIpoBecTH ONBITHI, NOATBEPKIAIOIIME CBONCTBA OPraHUYECKUX KHUCIOT (Ha
IpUMEpPE YKCYCHOM KUCIIOTHI).

2. CpaBHUTH CBOICTBA OPraHUYECKUX M HEOPTAHHUUYECKUX KUCIIOT

3. Hanwucatb ypaBHEHUS BBIIIOJHEHHBIX PEAKIIUI B MOJICKYJIIPHOM U HOHHOM BUJIE.

PeaktuBbl: ComsiHass KuciaoTa, TUAPOKCHJ HATpHUs, YKCYCHas KHUCJIOTa, LHUHK,
dbeHondranent, T1aKMyc, KapOOHAT KaJIbIUs, MBUIbHBIE CTPYKKHU.

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

Pesyabrarsl:

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

npeomemmnuwie: 11P6 02, ITP6 04, TTP6 07, ITP6 08.

3HAHMA: CBOMCTBA KapOOHOBBIX KUCIIOT U UX COJIEH

YMEHHUS: COCTaBISITh YPABHEHUS PEAKIIUM, XapaKTEPHBIX JIJIs1 KAPOOHOBBIX KUCIIOT U
UX COJIEH.

Xoxa paboThi:

Ilpumeuanue: ONBITBI C OPraHUYECKMMH W HEOPraHWYECKHMMM KHCJIOTaMU
IIPOBOJIUM IApaJUIEIBHO.

OmnpiT 1. CBOWCTBA YKCYCHOM KHCJIOTHI.

1.1. ITomectute B 2 mpoOMPKK MO OAHOM TpaHyJe IIMHKA U J100aBbTE B MEPBYIO
MPOOUPKY 2 MJI YKCYCHOM KHCJIOTHI, BO BTOPYIO — 2 MJI COJISTHOM KUCIOThl. OOpaTuTe
BHUMaHHE Ha TOSIBICHHE IMy3bIpbKOB Tra3a B 00eux mpoOupKax. 3anmuuimTe
HaOmoaeHus. Hanummure ypaBHEHHE peakIMM IUHKA C YKCYCHOM KHCIOTOW M C
coiistHOM kucioToi. [loamummTe Ha3BaHUs BEIIECTB.

1.2. Tlomectute B 2 mpoOUpPKK TO 2 MJI pacTBOpa MmIeI04YH (THAPOKCHA HATPHS),
n00aBbTe B KaXKIyH MNpoOUpKYy Karmo deHondTanenHa. BBenure B TEpBYIO
MPOOHPKY 2 MJT YKCYCHOM KHUCIIOTBI, BO BTOPYIO — 2 MJI COJITHOM KHCJIOThI. OOpaTuTe
BHUMaHHE HAa W3MEHEHUE OKPACKU B 00EUX MpoOHpKax. 3amuIINTe HAOIIOJCHUSI.
Hanummre ypaBHeHus npoBeAEHHBIX peakuui. [lognummre Ha3BaHUS BELIECTB.

1.3. [lomecTtute B 2 mpoOUPKU HEMHOTO KapOOHATa KalbIUs U 0OaBbTE B MEPBYIO
npoOMpPKY 2 MJI YKCYCHOM KHCIOTHI, BO BTOPYIHO — 2 MJI COJISHOM KHCJIOTHI.
BuumarenbHO mpoHaOmionaldTe 32  MPOUCXOJSIIMM — IMPOLIECCOM.  3allUIINTe
HaOmoaeHus. HamummTe ypaBHEHHS BBINIOJIHEHHBIX peakuuu. [loanuimmnre Ha3BaHus
BEILECTB.

Onpit 2. 'Hapoau3 MeLia.

Conu cTeaprHOBOW KUCJIOTHI M IIEJIOYHBIX METAIOB MPEACTABISIIOT COOOW MbLIA.
Hccnenyem cBoicTBa MbLia.

2.1. Haneiite B npoOHpKy 2MJ1 JUCTUIUIMPOBAHHOW BOABI, 100aBbTE B HEE OJIHY
CTPY)KKYy MblJIa W XoOpomo mnepememiaite. OOparure BHUMaHHE Ha IMOSBICHHE
MYTHOTO pacTBopa. 3amumure HaOmoaeHus. Hamummre ypaBHeHHE peakuuu
TUAPOJIM3a MbLIA.

2.2. K nonyyeHHoMmy pacTBopy noOaBbre 1-2 kammm Qenondranenna. Obpatute
BHHMaHME Ha OKpacKy pacTBopa. Kakyro cpeny UMeeT pacTBOp MbLa.

[To xoy pabOTHI 3aMoIHUTE TAOIUILY U CAETANTe BHIBOIBI.

29




KoHTpobHBIE BOIIPOCHI.
1. Kakas BbIciIas kKapOOHOBas KMCJIOTAa BXOAUT B COCTaB Mbljia?
2. IloueMy MBUIOM YMBIBAaThCSl HE pEKOMEHyeTCs?
3. Yro npeacTaBisoT cOO0M CHHTETUYECKUE MOIOLIUE CPEACTBA?

JIABOPATOPHASA PABOTA Nel9
Ha3zBanmue padorsbI: VccienoBanue CBOMCTB MIKOKO3bI, Caxapo3bl, Kpaxmania
Hean padoTsi
1. Jloka3aTb SKCIEPUMEHTAIIBHO, YTO TIIF0K03a 001a1a€T CBOMCTBaAMU
MHOT0aTOMHOTO CIIUPTA U albJerua.

2. HccnenoBaTh PU3NYECKUE CBOWCTBA CaXapo3bl.

3. HccnemoBaTh pacTBOPUMOCTH Kpaxmaiia B BOJIE, IPOBECTH KAU€CTBECHHYIO
pEeaKIuIo Ha Kpaxmadl.

4. HanucaTh ypaBHEHHUSI BBIIOJTHEHHBIX PEAKIUH.

PeaktuBbl: 10% pacTBOp INIOKO3BI, caxapo3a, Kpaxmal, pacTBOP THUIPOKCUIA
HaTpusi, pacTBop cyabdara meau (1), cepnas kuciora, Boja, oaHas Boja.

O6opynoBanue: IlltatuB c mpoOupkamu, Cyxoe roprouee, CIHYKH, acOecToBas
CeTKa.

Pesyabrarsl:

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

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

3HAHMSI: CBOMCTBA IITIOKO3bI, CaXapo3bl U Kpaxmana

YMEHMsI: COCTaBJISITh YPABHEHUS PEAKIINI, XapaKTEPHBIX JJI TJIOKO3bI, CaXapo3bl U
KpaxMaria.

Xoxa padoThi:

OmnbiT 1. CBOWCTBA TIIIOKO3BI.

1.1. O6Hapy>keHHE Y TJIFOKO3bI CBOMCTB MHOTOaTOMHOTO CIIMPTA.

[TomecTuTe B mpoOUpPKyY 4 Karui pacTBOpa mejaoun (TUIPOKCUIA HATPHUSA) U 2 KaTUIH
pactBopa cynbdara menu (I1). Berpsixaure conepkumoe mpoOUpKu 10 00pa3oBaHUS
ocanka. JloGaBbTe Kario, TJIOKO3bl M THIATENBHO Tmepemeniaiite. OOparure
BHMMaHHE Ha 00pa30BaHUE PACTBOPA CHHETO IIBETA, YTO SBJSETCS XapaKTePHBIM JJIs
MHOTOaTOMHBIX CIUPTOB. 3amuiiuTe HaOmofeHus. Hanummre ypaBHEHUE peakiuu
0K03bI ¢ rusipokcusioM Menu (II). [loanuinyre Ha3BaHUS BEILIECTB.

1.2. OOHapy>KEHHE Y TJIFOKO3bI CBOMCTB aJIbJIETUOB.

[lonmy4yeHHblid pacTBOp HarpeBaiiTe B MNpoOUpPKE A0 KUIIEHHUA, Cleas 3a
MOCJe0BaTEIbHBIMI U3MEHEHUSMHU, TTPOUCXOIAIIUMHU ¢ ocaakoM. OOpa3yromuiics B
KOHIIE PEaKIMU KpacHbIM ocanok umeeT coctaB Cu,O. JlaHHas peakuus xapakTepHa
JUTSL  aNbJCTUIOB. 3amuimuTe HaOmojaeHus. Hammmmre ypaBHEHHWE peaKIuH
BoccTaHoBieHus ruapokcuaa meau (II) rmroko3oit. [loanuimnTe Ha3BaHUS BEIIECTB.

OmnpiT 2. CBOWCTBA caxapo3bl.

BHuMarenbHO paccMOTpUTE KpUCTaulbl caxapo3bl. [loMecTuTe HECKOJIbKO
KpUCTAJUIOB B TPOOUPKY U M00aBbTe BoMbl. OOpaTUTe BHUMAHUE HA PACTBOPUMOCTH
caxapo3bl. OnummmTe Pu3nIecKre CBOWCTBA Caxapo3bl.
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Omngit 3. CBOKCTBA KpaxMaJa.

3.1. PacTBOpeHME Kpaxmasa B BOJIE.

HacekimpTe B mpoOMpKy HEMHOIO Kpaxmania, 100aBbTe€ 2 MJI XOJIOAHOW BOJBI H
xopoiio B30oaTaiTe. OOpaThTe BHHUMAaHHME, UYTO KpaxMmajl HE pacTBOpSETCS B
X0JIogHOM Boje. Haneiite B uncTyro mpoOUpKy 5 MJI BOABI U HarpeuTe 10 KUIICHUS.
Brnelite B mpoOUpKYy C KHUIISITKOM COJAEpKUMOE TiepBoil mpoOupku. OOparute
BHUMaHME Ha oO0pa3oBaHHME BSI3KOro pacTBopa — Kiekdcrepa. Onwuimre
PacTBOPUMOCTh Kpaxmaia B XOJIOAHOUM U ropsiueit Boje.

3.2. KayecTBeHHAas peakiys Ha Kpaxmal.

B npoOupKky ¢ oxJaxIeHHBIM KIEHCTepOM M00aBbTE KaIUII0 CUIBLHO pPa30aBIIEHHOM
HomHoM Boawl. OOpaTnTe BHHMMaHWE HAa W3MCHECHHE OKPACKH PAcCTBOpA. YKAKHUTE
XapaKTEepHBIM ITPU3HAK KAUECTBEHHOW PEaKIMU Ha KpaxmaJl.

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

KoHTpoJibHBIE BONPOCHI.

OcyiecTBuTe MpeBpanieHus (CocTaBbTe ypaBHEHUs coriiacHo cxeme). [loanummure
Ha3BaHHUs BelecTB. POpMYIIbl BEMIECTB B YPABHEHUSIX MPEICTABUTH B MOJIEKYISIPHOM
U CTPYKTYPHOM BHJIE.

C6H1206 - CszOH - CH3COOH — CH3COOC2H5

JIABOPATOPHAS PABOTA Ne20

Ha3zBanue pat6orsi: VccienoBanue CBOMCTB OEIKOB

esiu padoThbI
1. W3yuuTh CBOMCTBA OEIKOB.

2. BBIACHUTH yCTOMYHBOCTH OCITKOB MO OTHOIICHHIO K HArPEBAHUIO U BO3JICHCTBHIO
PEaKTUBOB.
3. TlpoBectu 1IBETHBIE pEAKIIUU HA OCIKH.

PeakTuBbi: PacTBop KypuHoro 6enka, cynbdar meau (II), ruapokcun HaTpus, KOHIIL.
CepHas KMCJI0Ta U a30THas KUCJIOTA.

O6opynoBanue: IlltatuB c mpoOupkamu, Cyxoe Troprouee, CIHUYKH, acOecToBas
CEeTKa.

Pesyabrarsl:

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

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

3HAHMSI: CBOMCTBA U CTPOEHUE OEIIKOB

YMeHMHsI: TPOBOJAUTH KaU€CTBEHHBIE PEaKIIMKU Ha OCJIKHU.

Xoxa padoThi:

OmngiT 1. PacTBOpeHUe OEIKOB.

[TpurotoBeTe pactBop Oenka. st sTOrOo pazbeiiTte KypuHOE SMI0 M aKKypaTHO
OTHeNTe OCJIOK OT JKeATKa. belok momecTuTe B XMMHYECKHMH CTakaH, M 3aJieiTe
XOJIOMHOM BOJOW, pa3MEIIMBasi CTEKISIHHOM maloykod. OxapakTepusynte BU
pacTBOpa SMYHOTO OeJKa.

OmnpiT 2. JleHatypariys O€JIKOB.
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2.1. B npobupky HaneiiTe 2 MJ pacTBopa sSWYHOro Oenka W J00aBbTE HEMHOTO
pactBopa cynbbara meau (I1). OGpaTuTe BHMMaHUe Ha JeHaATypaluio Oenka. B uém
OHa MpOosBIsieTCA? YKKUTE MPUUUHY JeHATYpaIlUU.

2.2. B npoOupky HanelTe 2 Ml pacTBopa SMYHOrO Oeilka U 100aBbTE HEMHOIO
cepHOM KHCIOThL. OOpaThTe BHUMaHUE Ha BBINAJCHHE OCAIKA. YKAKUTE MPUUUHY
ATOTO SIBJICHUSI.

2.3. B npobupky HaneiTe 2 MJ pacTBopa sIMYHOro Oeika u Harpeiite. OOpatute
BHUMaHue Ha cBEpThIBaHME Oenka. Kak Ha3pIBaeTCs 3TOT mporecc?

OmnbiT 3. I[BETHBIE peaklU Ha OCJIKHU.

3.1. buyperoBas peakuusi.

Haneiite B mpoOupky 2 mi pacTBopa Oenka, no6aBbTe 1 M pactBopa cyibdara
meau (I1) u 2 mn rugpokcuaa HaTpusi, Xopouio B30onTaiite. ObpaTuTe BHUMaHUE Ha
M3MEHEHHE OKPAcCKH pacTBOpa. YKAKUTE XapaKTePHBIM NpH3HAK OWypEeTOBOU
peakuuu. Kakve (QyHKIMOHaIbHBIE TPYIIbl MOJIEKYJbl O€JIKa HWIrpalT pojib B
WU3MEHEHUU OKPACKHU?

3.2. KcaHTONPOTEHHOBAsL PEAKIIHSI.

Haneiite B nmpobupky 2 M pacTBopa Oeska rnpusieite 1 Mil KOHII. a30THOW KUCJIOTHI
u Harpelte cmecb. OOpaTUTe BHUMaHUE HAa MU3MEHEHHE OKPACKH OCallKa. YKaKHUTe
XapaKTEpHbIA MPHU3HAK KCAHTONMPOTEHMHOBOW peakuuu. Ha kakue (yHKIIMOHATbHBIC
TPYIIIBI JaHHAS PEAKIIMs SIBISETCS KaueCTBEHHOM ?

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

KonTposibHbIE BONIPOCHI.
1. Kakwue cBsI3M y4acTBYIOT B 00pa30BaHUU BTOPUUHON CTPYKTYpbI Oesika?
2. Kakwue BemecTBa 00paszyroTcs Mpy THAPOIIN3E OSITKOB?
3. Kakwue cBsi3u y4acTBYIOT B 00pa30BaHUM MEPBUYHON CTPYKTYphI Oenka?
4. JlokaxuTe, 4TO OCJIKHU SBJISIFOTCS MMOJTUMEPAMH.
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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 Kunkas 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 HeGonpmIUM 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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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 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

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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