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PEIIEH3USA

Ha METOJIMYECKHE PEKOMEH/IAlUHU 0 BBIMOJHEHUIO TaOOPATOPHBIX paboT Mo
0011e00pa3oBaTeNbHON TUCIUILINHE « XUMUSD) JJIsI CTIEIIMATIbHOCTH
TEXHOJOTUYECKOTO MPOQUIIS
21.02.19 3emneycTporcTBO,
paspabortannbie npenogaBareneM ['BIIOY «tOxHo-Ypanbckuii rocy1apcTBEHHBIHN
TexHu4YecKkui kosuex» Kpupomeeron B.B.

Hacrosimue meTomuyeckne pEeKOMEHIIAIUU COCTaBJIEHBI B COOTBETCTBUU C
tpedoBanusimu OI'OC CIIO no cneumanbHocTy 21.02.19 3emneyctpoiicTBo u ¢
y4eToM paboueit mporpaMMon 001eo0pa3oBaTeIbHON JUCITUTUTHHBI « XUMUSD).

B ocHoBe 00111€00pa3oBaTeIbHON TUCIUIUIMHBL « XUMUSD JISKUT YCTAaHOBKA Ha
dbopmupoBaHne y 00y4aeMbIX IEJIOCTHOTO MPEACTaBICHUS O MUPE U POJIA XUMHUU B
CO3JIaHUU COBPEMEHHON €CTEeCTBEHHO-HAyYHOM KapTHHBI MHPa; (HOPMHPOBAHUE
HaBBIKOB UCCIIEA0BATEIILCKON pabOThI, pa3BUTHE TO3HABATEILHOTO HHTEPECA.

Hacrosimue meronuueckue pekoMmeHmanuu paccuuTanbl Ha 40 yacoB. Ux
collepKaHUE  OMpenesisseT  MeTanpelMETHbIe, TMPEIMETHbIE W  JIMYHOCTHBIC
pe3yNbTaThl, BKJIIOYAET B ceOsl TMepeueHb JIabopaTopHBIX paboT, TpeOOBaHMS K
BBITIOJIHEHUIO  OTYETOB W KPHUTEpUU  OILICHMBAHUS, COJep)KaHue  padoT,
PEKOMEHIyEeMYIO JINTEepaTypy.

[IpencraBneHHBIN TIEPEUCHD BKIIOYAET PAOOTHI, TOCBAIIEHHBIC OCHOBAM XUMHUHU
JTUCTIEPCHBIX ~ CHCTEM, W3YyYCHHWIO OCHOBHBIX KJIACCOB HEOPTraHWYECKUX U
OpPTaHUYECKUX BEIICCTB, BAXHEHIIMX XUMHUYECKUX TPOIECCOB, a TaKKe H3YUCHUIO
TPy TPUPOAHBIX M CHHTETHYECKHUX ITOJTMMEPOB.

[IpencraBiennbie 1abopaTopHbie PAOOTHI SIBISIOTCS OJHON U3 POPM TEKYILETO
KOHTPOJIsI, TIO3BOJISIFOT 3aKPENUTh U MPOBEPUTH OCHOBHBIE MOMEHTHI COJCPIKAHUS
oOyuenus. CrenyeT OTMETUTh NPOGEeCCUOHATBHYIO HAMpaBIEHHOCTh padoT,
CBSI3aHHYIO C TEXHUUYECKUM MpoduiieM oOydeHHUs.

MeTtonuueckre peKOMEHAAIMH TI0 BBHIMOJHEHUIO JTAOOPATOPHBIX pabOT MOTYT
OBITH PEKOMEHIOBAHBI IS M3Y4EeHHS 00111€00pa30BaTeIbHON TUCITUTIIMHBI « XUMHUSH)
JUISL CTICIMAJIBHOCTH TeXHOJIoTrueckoro nmpoduis 21.02.19 3emieycTpoicTBo.

K.T.H., JoueH T kadeapsl «Bonoo TBeieHne u BO1O-
cuab xenauey O xHo-Y pabekoro rocyaape+BeHHON0 { /
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1. HIOACHUTEJIBHASA 3AIIMCKA

MeTtonuueckre pPEeKOMEHJIAllUU IO BBHIMOJHEHUIO JIA0OPATOPHBIX PpaboT Mo
0011e00pa3oBaTeNbHON AUCIUIUIMHE «XUMHUS MpeAHa3HAYEHBI NI 00y4aronIuxcs
no crnenuraibHocTu 21.02.19 3emMieycTpoiicTBO TEXHOIOTHYECKOTO MPOdUIIS.

JlabGopaTopHble 3aHATHUS SBISIOTCS BAXKHBIM 3JIEMEHTOM 00IIe00pa30BaTeIbHOM
JTUCHUIUIMHBL. B mpoliecce BBIMONHEHUs J1a0OpaTOpHBIX  paboT  oOywaromiuecs
CUCTEMATU3HUPYIOT U 3aKPEIUIIIOT MOJTYYEHHbIE TEOPETUYECKUE 3HAHHUS, PA3BUBAIOT
UHTCIJICKTyallbHBIE M MPO(PECCHOHANbHBIE YMEHHs, (OPMHUPYIOT DJIEMEHTHI
KOMIETEHIINI Oy IyIuX CIIeNUaIicTOB.

PabGoueit mporpammoii  00111€00pa30BATENbHON  TUCHUIUIMHBL  « XHUMUSD»
npexycMoTpeHo BeimosHeHne 20 mabopaTopHbIX padOT, KOTOphIE HAMpaBICHBI Ha
JOCTHKECHHE CIEAYIOIINX LeJei:

— (opmupoBaHue y oOy4Jaronmxcs MPAKTUYECKUX YMEHUH,
COBEPUICHCTBOBAHUS YK€ UMEIOIINXCS 3HAHUM, YMEHU U HABBIKOB;

— ¢dopmupoBaHue y OOydYarOIIMXCS YMEHUW OCYIIECTBIATh IOUCK U
UCIIOJIb30BaHUEe HH(OpMaIuu, Heooxoaumor miig 3PGEeKTUBHOTO BBITOJIHECHUS
podecCHOHANIBHBIX 3a/1a4, TPO()ECCHOHATBLHOTO U JINYHOCTHOTO Pa3BUTHS;

— ¢dopmupoBaHHe Yy  O0OydYarolmUXCs yMEHUN  MOATBEPXKIATh  3HAHUS
XUMUYECKUMHU ONBITAMH, aHAJU3UPOBaTh, IO3HABATh MHOTr000pasve MpPUPOIbI
BEILIECTB, HAKaIUIMBaTh (PAKThI ISl CPABHEHUI, 0000IEHNH, BEIBOJOB, B TOM YHUCJIE
MIPU U3YUYEHUH IPYTUX JUCLUILIINH;

— pa3BuTHE Yy OOydYaromwuxcss yMeHui HaOmoaaTh (AaKThl U SBJICHUS U
OOBSACHSATH UX CYIIHOCTh B CBETE M3YUYEHUSI TEOPUN U 3aKOHOB,;

— pa3BUTHE y OOYYAIOIMXCS YMEHHUI COMOCTAaBJATh PE3yJbTaThl MOJYy4YEHHON
paboThI C TEOPETUUECKUMU KOHIICTIIUSAMH;

— TpUOOpeTeHre OOYYAIOIIMMUCS CIEIMATBHBIX YMEHUN W HaBBIKOB PabOTaTh
CaMOCTOSATENIbHO; YMEHHM OCYIIECTBISATh HMHTEPIIPETAIIMI0 UTOTOB J1a0OpaTOpPHOM
paboThI, OLICHUBATh MTPUMEHUMOCTH TOJIYYEHHBIX JAHHBIX Ha MPAKTUKE, B KAYECTBE
HMCTOYHUKA HAYYHOTO 3HAHMSI.

— OCO3HAHME OTBETCTBEHHOCTH OOYYarOMIMXCS CTPOTO COOJIIONATh MEPbI
Oe3omacHOCTH TIpU paboTe B JabOpaTOpWH, palMOHAIBLHO PacxojoBaTh padouee
BpeMs U XMUMHUYECKHE PEAKTHBbI B XUMHUYECKOW j1abopaTopuu, a TaKXKe YMEHHUU
OKa3aHWUs MEepPBOU MOMOIILIH;

Boinonnenune m1abopaTopHBIX pabdOT AMCHMIUIMHBL «XUMHUS» O00eCreurBaeT
JOCTHXKEHUE CIEAYIOIINX PEe3yJIbTaTOB 00yUYEHUS:

JUYHOCMHBIX

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

— JIP 24. TOTOBHOCTb K aKTHUBHOW [I€ATEIIbBHOCTH TEXHOJOTMYECKOH U
COIMAJIbHOW HAIMpPaBIEHHOCTH, CTIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATH U
CaMOCTOSITEJIHO BBIMIOJHATH TAKyIO I€AT€IbHOCTD;

— JIP 25. UuTtepec k pa3nuyHbiM chepam npodeccuoHambHOM AeATETbHOCTH,
yMEHUE CcOBeplIaThb OCO3HAHHBIM  BbIOOp Oyaymiedl mnpodeccuun u
peann30BbIBaTh COOCTBEHHbIE KU3HEHHbIE TUIAHBI;
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— JIP 31 Pacmmpenue onbiTa 1eAT€IbHOCTH 3KOJIOTHYECKOW HAITPaBIEHHOCTH
MemanpeomMemHbix:
VHUBEPCATILHBIX YUeOHbIX NOZHABAMENbHBIX 0eUCEULL:
— MPII 01 camocrosiTenbHO (HOPMYIUPOBATh U AKTyaJIU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
— MPII 02 ycraHaBnuBaTh CyIIECTBEHHBIM NPHU3HAK WA OCHOBAHUS IS
CpaBHEHMS, KilacCuPpuKaIuu U 00001IeHNS;
— MPII 03 onpenensTe nenu AEATENbHOCTH, 3aaBaTh MapAMETPbI U KPUTEPUU UX
JOCTUKEHUS,
— MPII 05 BHOCHUTH KOpPpPEKTHUBBI B JEATEIBHOCTb, OLICHHBATH COOTBETCTBUE
PE3yIBTATOB LIEJISIM, OLICHUBATH PUCKH ITOCIEACTBUN NEATENBHOCTH;
— MPII 08 crocoOHOCTh U TOTOBHOCTh K CAMOCTOSITENIbHOMY MOHUCKY METO0B
pELICHUS IPAKTUYECKUX 3a]1a4, IPUMEHECHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS,
— MPII 12 BBISBIATP NOPUYMHHO-CIEICTBEHHBIE CBS3W W aAKTyallU3UPOBATH
3aJady, BBIABUTaTh THUIIOTE3Y €€ PEUICHUsS, HAXOAUTh apPryMEHThl A
JI0OKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3aJaBaTh IAapaMeTpbl U KPUTEPUU
penieHns;
— MPII 13 ananmu3upoBaTh MOJTYYECHHBIE B XOJE PELICHUs 3aJa4d PE3YJIbTaThl,
KPUTHYECKN OLEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH H3MECHECHUE;
— MPII 15 pazpabarbiBaTh IUIaH pEIIEHHUS TPOOJEMBI C YYETOM aHaIM3a
MMEIOIIMXCS MAaTEPUATIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
— MPII 17 yMeTh NEpEeHOCHUTHh 3HAHUS B IO3HABATEIBHYID M IMPAKTUYECKYIO
00J1aCTH KU3HEACATCIILHOCTH;
— MPII 18 ymeTs HHTErpUpPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTeH;
— MPII 19 BwiABUTaTh HOBBIE WU, NpEIIaraTb OPUTHMHAIBHBIE IMOJIXOAbI U
peleHus
— MPII 21 BnameTys HaBbIKAMU MOJIYYCHHUSI HHPOPMAIIMKA U3 UCTOYHUKOB Pa3HBIX
THTIOB, CAMOCTOSITEJIbHO OCYIIECTBIATh MOMCK, aHAIW3, CUCTEMATHU3ALUI0 U
HMHTEpIIpeTalnio HH(POpMALMK Pa3IUYHBIX BUIOB U (JOPM MPE/ICTABICHUS.
VHUBEPCATIbHBIX KOMMYHUKAMUBHBIX OeUCMEULI:

— MPK 03 Bnagers pa3IuuHbIMUA CIOCO0AMU OOIIEHUS U B3aUMOICUCTBUS

— MPK 06 noHumaTte W UCIONB30BATH MPEUMYIIECTBA KOMAHIHOW U
MHJUBUyaJIbHON PabOThI

VHUBEPCATILHBIX Pe2yNSAMUBHbIX 0eUCEULL:

— MPP 02 caMOCTOSITENIBHO COCTABJISATH IJIaH PEHICHUS MPOOJIEMBI C YYETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIMTOYTCHHIA.

— MPP 05 penmate oco3HaHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh
OTBETCTBEHHOCTbD 3a PEILICHUE

npeomMemHulx:

— TIP6 02 BiajeHne cCuCTEMON XUMUUECKUX 3HAHHH, KOTOpasi BKIIIOYACT:
OCHOBOIIOJIATAOIINE MOHATUSA (XUMUUYECKUN 3JIEMEHT, aTOM, JIEKTPOHHAS
0001104Ka aToMa, HOH, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTbD,
CTEINEeHb OKUCJIEHUS, XUMHUUYECKasl CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIIA
00BbeM, yIIepOaHbIN CKeneT, PyHKIMOHANbHAS TPYyIIa, pauKall, U30Mepus,
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TOMOJIOTUYECKHUM Psifi, YTIIEBOAOPO/Ibl, KUCIOPOACOIEPHKAIIUE COSAUHEHUS,
OMOJIOTUYECKH aKTUBHBIE BEIIECTBA (YTJIEBOIbI, JKUPBI, OCIKH), MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COETUHEHMUS,
KpUCTAJUIMYECKasl peuleTKa, TUIIbl XUMUUECKUX Peaklnil (OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIC, IK30-U SHAOTEPMUYECKUE, PEAKIIUU HOHHOTO 0OMEHa),
pacTBOp, ANEKTPOJUTHUECKAS TUCCOLMAIUS, OKUCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTb XUMUYECKOMN peaKIuu, XUMHUUECKOE PAaBHOBECHUE), TEOPUH U 3aKOHBI
(Teopust XMMHUYECKOTO CTpOeHUs1 opranndeckux BeniectB A.M. byrneposa,
TEOPHUS AIICKTPOIUTHYECKON TUCCOLMALINHU, IEPUOIUIECKUN 3aK0oH JI. 1.
MenneneeBa, 3aKOH COXpPaHEHUSI MacChl), 3AKOHOMEPHOCTH, CHUMBOJIMUECKUI
SA3BIK XUMHH, (PAKTOJIOTHUECKUE CBEIACHUS O CBOMCTBAX, COCTABE, MOJTYYECHUHU U
0€30MacHOM HMCIOJIb30BAHUH BOXKHEUIIINX HEOPraHUYECKUX U OPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUUYECKOU JIESITEIILHOCTH YEJIOBEKA;
[TP6 03 chopmMupoOBaHHOCTH YMEHUH BBISBIATH XapaKTePHbIE IPU3HAKU U
B3aMMOCBSI3b U3YUEHHBIX MOHITUHN, TPUMEHSITh COOTBETCTBYIOIINE MOHITHUS
IIPU OMMCAHWUU CTPOEHUS U CBOMCTB HEOPTAaHUYECKUX U OPTAHUYECKHUX
BEIIIECTB U UX MPEBPAIICHUN; BBISIBISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUMU C
NOHATUSIMU U IPEACTABICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX PEIMETOB;
[IP6 04 chopMHPOBAHHOCTL YMEHHMH HCIOJIb30BaTh HAWMMEHOBAHMS
XUMUYECKUX COCIMHEHUN MEXAYHAPOJHOTO COI03a TEOPETUUECKON u
NPUKIAJHOM XUMHM W TPUBHAIbHBIE HA3BAHUS BAXKHEUIIMX BELIECTB,
COCTaBJISITH (DOPMYJIBI HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB, YPABHEHUS
XUMUYECKUX PEAKIUH, OOBACHATh MX CMBICH, TOJTBEPXKAATh XapaKTEepPHBIC
XUMHUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH 3JKCIIEPUMEHTAMHU H
3aIIUCSIMUA YPABHEHUN XUMHYECKUX PEAKIIUM;
[IP6 06 BiageHne OCHOBHBIMH METOJAMH HAYyYHOTO TO3HAHHS BEIIECTB U
XUMHUYCCKUX SIBIICHUI (mabmroeHue, W3MEpPEHUE, JKCIIEPUMEHT,
MOJICTTUPOBAHUE
[IP6 07 chopMUpPOBaAaHHOCTH YMEHUU MPOBOAUTH PACUETHl MO XUMHUYECKUM
dbopMmyllaM ¥ ypaBHEHUSIM XHUMHUYECKMX PEAKIHUA C UCMOJIb30BAHUEM
(bU3UYECKUX BEJIMYMH, XapaKTEPHU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, oObema (HOpMaJlbHBIE YCJIOBHSI) Ta30B, KOJIUYECTBA
BEILIECTBA; MCMOJIb30BATh CUCTEMHbIC XUMHWYECKUE 3HAHUS [JIsi TPUHSITHUS
pEelIEHU B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEILIECTBAMU U
UX TPUMEHEHUEM
[1P6 08 chopmMupoBaHHOCTH YMEHUH TJIAHUPOBATH U BBHITIOTHITH XUMHUECKUI
AKCHEPUMEHT (MIpEBpalllEHUs] OPraHUYECKHX BEIIECTB IMPU HArpeBaHUH,
MOJIYyYEHHE JTUJIEHA UM U3YYEHHE €r0 CBOWMCTB, KAaUECTBEHHbBIC PEAKIMU Ha
aNbAETUBI, KpaxMmall, YKCYCHYIO KHCIIOTY; JeHarypaisi OeIKOB mpu
HarpeBaHWM, I[BETHBIC pEAKIMH OEJIKOB, MPOBOAUTH PEAKIIUA HOHHOTO
oOMeHa, onmpeAessiTh Cpeay BOIHBIX PACTBOPOB, KaUYECTBEHHBIC PEAKIIMU Ha
cynbdar-, kapOOHAT- M XJIOPUJ-aHUOHBI, HAa KATHOH aMMOHHUS; peniaTh
SKCIEpUMEHTaNIbHbIe 3a7auu no TeMaMm "Metamisl" u "Hemeramnwl") B
COOTBETCTBMM C TNPAaBWJIAMH TEXHUKH O€30MaCHOCTH MpU OOpaIleHUuu C
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BEIIECTBAMH M JTAOOPATOPHBIM OOOPYOBAaHUEM; MPEACTABISTH PE3YJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTA B (POpME 3amucH ypaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpoBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB

— [IP6 10 cdopMupoBaHHOCTH yMEHUN COONIOAATH MpaBUjia SKOJOTUYECKU
1eJ1ecCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM MAESITEIBHOCTH B IEJISIX
COXpaHEHUSI CBOETO 3/I0POBbSI U OKPYXAIOIEH MPUPOTHON CPEIbl; YUUTHIBATh
OMAacCHOCTb BO3JICHCTBUSA Ha JKUBBIE OPraHU3Mbl ONPEJEICHHBIX BEIIECTB,
MIOHMMAs CMBICJ MOKa3aTels MPEAeIbHOM IOMYCTUMOM KOHIIEHTPAIUU.

3n1emenmos OK u IIK:

— OK 01. BseiOupare cnocoObl pemieHHs 3aaad  NpOoQPecCHOHATHHON
NEATEIbHOCTU MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

— OK 02. Hcrnons3oBaTh COBpPEMEHHBIE CpEACTBAa IIOMCKA, aHajuu3a U
UHTEpHpeTanuud uHboOpMalMl U WHOOPMAIMOHHBIE TEXHOJOTUU NS
BBITIOJIHEHHUS 3a/1a4 TPO(PECCUOHANIBHOM eI TeIbHOCTH

— OK 04 3¢pdexTrBHO B3auMOIeHCTBOBATh U pad0TaTh B KOJUICKTUBE U KOMAH/IE

— IIK 4.4. Pa3zpabarbIiBaTh NpUPOIOOXPAaHHBIE MEPOTIPUATHS

Onucanue Kaxaou yabopaTopHOU paOOThI COACPKUT HOMEpP, Ha3BaHUE, IICJIb
paboThl, TEpeuYeHb pPEAaKTUBOB W O0OpyAoBaHUs, (QopMuUpyeMble B Mpollecce
BBITIOJIHEHUSI PaOOTHI 3HAHUSI U YMEHUS, OMMCAHKE aJITOPUTMA BBITIOJIHEHUS PabOTHI,
BBIBOJ U KOHTPOJBHBIE BOMPOCHI (C IIEJIbIO BBISBUTH M YCTPAHUTh HEJOYETHI B
OCBOCHHMH Martepuaia). OT4eT 0 mpojieiaHHOM paboTe BHITOIHACTCS B TETPAASIX JUIs
71ab0opaTOpHBIX paboT, KpaTKOe onurcaHue paboThl 0OPMIIIETCS B BUIE TAOIUIIbI:

Anroputm BBIIOJIHEHUS u YpaBHEHUS PEAKIII U BBIBOBI
HaOJIIOICHUS

Kpurepuu oueHuBanus:

— OIlleHKa «OTJIWYHO» BBICTABIsICTCA OOydarmeMmycs 3a paboTy, BBIMOJHEHHYIO
0e30mmn004YHO, B TMOJHOM OOBEME C YYETOM pallMOHAIBHOCTU BBIOPAHHBIX
pELICHUN;

— OIl1eHKa «XOPOIIO» BBICTABIISIETCS O0ydaromeMmycs: 3a paboTy, BBHIIIOIHEHHYIO B
IIOJITHOM 00BEME C HEJI0UCTaMH;

— OrmeHka «yJOBIETBOPUTEIHHO» BBICTABISIETCS OOydJaromiemycsi 3a padory,
BBITIOJIHEHHYIO B HE MOJHOM 00beme (He MeHee 50% mpaBMIIBHO BBIMOIHEHHBIX
3a/laHuii OT o01Iero 00beMa paboThI);

— OIleHKa «HEYIOBJICTBOPUTEIHHO» BBICTABISIETCS OOydarmeMmycs 3a paborty,
BBITIOJIHEHHYIO B HE TMOJHOM oObeMe (Menee 50% mpaBWIIBHO BBIMOTHEHHBIX
3alaHuii OT o01Iero oobeMa padboThI).

2. HEPEYEHbB JABOPATOPHBIX PABOT

Ne Kou-
padoTHI HaumenoBanue 1a00paTopHoii padoThI BO
4acoB
1. Crioco0bl pa3esieHusi TeTePOreHHbIX CUCTEM 2




e } Kou-
paGoTEI HaumeHnoBaHue j1abopaTopHOi padoThI BO
4acoB

2. [IpuroToBieHne NUCIIEPCHBIX CUCTEM U UCCIIEIOBAHUE UX 9
CBOICTB

3. [TpuroToBieHne pacTBopa 3aJaHHON KOHIICHTPAIIUN 2

4, [TpoBenenmne peakimiit HOHHOTO OOMeHa 2

5. HccaemoBanue CBONCTB KUCIIOT, OCHOBAHUM, COJICH. 2

6. Pemenue skcriepuMeHTaIbHBIX 33/1a4 Ha UICHTUPUKALIUIO 9
HEOPTaHWYECKUX COEJIMHEHUN

1. ['uaponus comeit. 2

8. HccnenoBanne  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  CBOWMCTB 5
METaJUIOB, HEMETAJUIOB M UX COCTMHCHUN

Q. HccnenoBanue BIWSHHUS Pa3IUYHBIX (PAKTOPOB Ha CKOPOCTH 9
XUMUYIECKON pPEeaKIuu

10. | Xumuueckoe paBHOBECHE U YCIOBUS €r0 CMEICHUS 2

11. Hccnenosanue cBOUCTB METAIOB U UX COEIUHEHUMN 2

12. | [lonydyenue, cobupaHue 1 pacrio3HaBaHHE ra3oB 2

13. | CpaBHEHHE CBOWMCTB MPOCTHIX BEIIECTB, OKCUIOB U THIPOKCHUIIOB 9
anemenToB III nepuopa.

14. | Koppo3usi METaJJIOB U METO]IbI 3aIUThI 2

15. [IpoBeneHue peakiuii o 0OHAPYKEHUIO YTIepoia U BOJIOPO/Ia B 2
OpPTraHUYECKUX BEIIECTBAX

16. | Pacmo3HaBaHMe MJ1IacTMAacC U BOJIOKOH 2

17. HccnenoBanune CBOMCTB CIUPTOB U AJIbJACTHIOB 2

18. HccnenoBanne CBONCTB KAPOOHOBBIX KHCIIOT U UX COJICH 2

19. | MccnenoBanue CBOMCTB TUIIOKO3BI, CaXapo3bl, Kpaxmaia 2

20. HccnenoBanue CBOUCTB OEIIKOB 2

JIABOPATOPHAS PABOTA Ne 1

Ha3Banue padotbi: CriocoObI pa3/iefieHusi TeTEPOTeHHBIX CUCTEM

Heab padoTsbl

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

2. TlpousBecTu pasieneHne CMeCH, UCTIOIb3Yys Pa3IMYHbIE CIIOCOOBI (OTCTanBaHUE,

JIeKaHTaINIo, (UIBTPOBAHUE, BHITIAPUBAHHE).

Peaktusbl: [loBapeHHas cob, MECOK, BOAQ, IPEBECHBIC OMUIIKU, KPACUTENb.

OOopynoBanue: XHUMHUYECKUMN CTakaH, CTEKJISIHHAs Mallouka, (QUIBTpOBaJibHAS
Oymara (OymakHbli (pUIIBTpP), BOPOHKA, IITATUB, (aphopoBas yalika, MarHur.

Pesyabrarsl:

Dopmupyemvte  Inemenmuvt  IIK  (npogpeccuonanvno  opuenmuposannoe
cooepiicanue):

[1K 4.4. Pa3zpabatbiBaTh MPUPOIOOXPAHHBIE MEPOTIPUSTHS

memanpeomemnste. MPI1 02, MPIT 03, MPII 05, MPII 08, MPII 12, MPII 13,
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MPII 17, MPII 19, MPP 02, MPP 05, MPK 03, MPK 06,

npeomemmnuwie. 11P6 01, I1P6 04, ITP6 07, ITPG 08, ITP6 10

3HAHMA: CIIOCOOBI pa3/ieNieHus: cMecen

YMEHHUS: BBITOJHITH JJA0OPATOPHBIN HKCIIEPUMEHT 10 Pa3/ICICHUI0 CMECH

Xoxa pabdoThi:

OmneiT 1. PacTBOpeHUE 3arpa3HeHHON conu. OTCTanBaHUE.

PaccmoTrpute cmech conu ¢ mneckom. [lompoOyiiTe oTnenuTh coiib OT mecka. B
CTakaH cO cMechblo Hanelte mnpumepHo 20 ma Boabl. CoaepkumMoe cTakaHa
MEPEMENINBANTE CTEKIIIHHOM NallOYKOW JI0 pacTBOpeHus conu. Jlaite pacTBOpy
orcrositrca. OOpaTUTe BHHMAHHME Ha OCEJIAHME YAaCTUYEK I€CKa M YMEHbIIECHHE
MYTHOCTH PacTBOpa.

OnbIT 2. PUIBTPOBAHMUE.

ByMaxHbIil QUIBTp MOMECTUTE B BOPOHKY M CMOYMTE BOJIOHM, paclpaBbTe €ro,
YTOOBI OH IUIOTHO MPHUMBIKAJT K CTEHKaM BOPOHKU. BOpOHKY BCTaBUTH B KOJIBIIO
mratuBa. KoHel €€ OMKEeH KacaTbCsl BHYTPEHHEW CTEHKM CTaKkaHa, B KOTOPOM
coOupaetcsi OTGUILTPOBAHHBIM pacTBOp. MyTHBIN pacTBOp HalielTe Ha (PUIBTP 1O
CTEKJISIHHOM nayiouke. B crakaH cTeuer mpo3paydHblil GuiIbTpar.

Omnpit 3. JIeiicTBHE MATHUTOM.

Ha mcrok Oymaru HacelllbT€ HEMHOIO  MOPOIIKOOOpa3HOM  cepbl U
mopoikooOpasHoro kene3a. Ilepememraiite BemecTBa ImmarenaeM. YTo BBl
HaOJIroAaeTe NMpu ASHCTBUM MarHuTa Ha MOJTYYEHHYIO CMECh?

[TogymainiTe, KaK MOXKHO Pa3fEIUTh 3Ty CMECH, €CIIU OTCYTCTBYET MArHUT.

OmeiT 4. OTCTaNBaHUE U JEKAHTAINA.

[lomecTuTe cmMech Mecka M APEBECHBIX ONMHWIOK B BOAY, Pa3MEIIAWTE CTEKISHHOU
MaJIOuKoM. [[ns pasgeneHuss MOJydMBIIEHCS CMECH IMOJOXKIWTE HEKOTOPOE BpEMH,
noka 0oJiee TSKETbIE YACTUIBI HE OCSIyT Ha JHO, @ MEHEe TKENbIE HE cOOepyTCs Ha
MTOBEPXHOCTH BOJIbl. AKKYPaTHO CHUMUTE C TIOBEPXHOCTH BOJbI BCILIBIBILINE OIMHIIKH,
a OCTaBUIYIOCS BOJY ACKAHTUPYMTE.

OnpiT 5. OuncTtka 3arpsa3HEHHON BOJBI (NMPO¢eCCHOHATBHO-OPUEHTUPOBAHHOE
3aJ1aHUE).

JleaTenpHOCTh YEI0BEKa HAPYIIAET ECTECTBEHHBIE MTPOLIECCHI B IPUPOJIC, HETATUBHO
U3MEHSISI COCTaB THAPOCHEPDI, 3arpsi3Hsis BOJAHBIC UCTOYHUKU. A TIOTOM HCIOJIb3yeT
JUISE TIUThSL BOJIy TUIOXOTO KauecTBa, pacIIayMBasiCh 3a YIIEpO SKOJOTUH CBOUM
310poBbeM. Kak M0kHO ounctuth Boay? [IpoBeném sKCriepuMeEHT.

[IpuroroBpTe 3arpsi3HEHHYIO BOJY: B XMMHYECKOM CTAKAaHE CMeEIIauTe BOAY C
MUIIEBBIM KPacUTENEM, 3aTeM J00aBbTE HEMHOIO Mecka (MEXaHUYECKOro Mycopa) U
JIEPEBSIHHBIX OMWJIOK. 3aTE€M, MCIOJb3ysl HABBIKM MPEIBIAYIIUX OMNBITOB, MOJYYUTE
(bubTpaT, KOTOPBIM MpEACTaBIsAeT COOOM MOJKPAIICHHYIO BOAYy. UTOOBI OYUCTUTH
BOJy OT KpacUTEJeH, UCTIONIb3yWTe aKTUBUPOBAHHBIN Yrojib B KAUECTBE COPOEHTA.

[To xomy paboThI 3aMIOJIHUTE TAOJUITY U CIETIATE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.
1. [aiite onpeneneHus FToMO- U T€TE€POr€HHBIM CUCTEMAM
2. Ilepeuncnure METOIBI pa3eICHUS TEeTEPOTeHHBIX CMECEeH
3. OObscHUTE 3HAUCHHE CIIOBA «(IOTAITUSDY
4. OObsCHUTE 3HAYEHUE CIIOBA «XPOMOTOTpadus
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JIABOPATOPHASA PABOTA Ne 2

Hassanue padorbi: [IpurotoBiieHHE NHCHEPCHBIX CUCTEM U HCCIECAOBAHUE HUX
CBOWICTB

eab padoThI:

1. TIpuroToBUTH CyCreH3UIO KapOOHAaTa KajbIUsl B BOJE, U3YUHUTh €€ YCTOMUMBOCTh

1 (a30BbIi COCTAB.

2.  O3HaKOMHUTHCS C 00pa3llaMH JUCHEPCHBIX CUCTEM (TI€HBI, SMYIbCHH, TBEPAbIC
reTePOreHHbBIE CUCTEMBI), ONPEAETUTH X ()a30BbIA COCTAB.

PeaktuBbl: KapOoHar kamblius, BOma, MBUIO, MOJOKO, xjopupa kenesa (III),
CILIaBBI.

Oo6opynoBanue: [lItatuB, npoOUpPKHU, AepKaTEIib.

Pesyabrarsl:

Dopmupyemvte  nemenmuvr  IIK  (npogheccuonanvno  opuenmuposanmnoe
cooeprcanue):

[1K 4.4. Pa3zpabatbiBaTh NPUPOTIOOXPAHHBIC MEPOTIPUSTHS

memanpeomemnuste. MPII 02, MPIT 03, MPII 05, MPII 08, MPII 12, MPII 13,

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

npeomemmnswie. 11P6 01, I1P6 04, ITP6 07, ITP6 08, ITP6 10

3HAHMSI: IPUMEPBI TUCTIEPCHBIX CUCTEM

YMEHHUS: ONPEIEIATh JUCHIEPCHYIO (Pa3y U TUCIIEPCUOHHYIO CpELy

Xoa padorhi:

OmnpiT 1. ITonydyenue cycneH3nu kapOoHaTa KaJbls B BOJIC.

B dapdopoBoii cTynke THIaTeNIbHO pa30TPUTE KYCOUYEK MeJa 10 TOHKOrO MOPOIIKA.
Bnecute B npoOupKy HEMHOTO U3MEIBYEHHOTO MOPOIIKa, MpuiieTe 4-5 M BOABI U
HECKOJIBKO pa3 »JHEPruYHO BCTPAXHUTE NPOOUPKY. OTMEThTE pPaBHOMEPHOE
pacmpenenieHrue MopoIIka Meja Mo Bcemy oobemy cpenabl. [locTaBbTe MpoOUpKY B
MTaTUB ¥ HaOMIofaiiTe Yepe3 HECKOJIbKO MHMHYT pacCIOCHHE IMOJYyYSeHHOU
CYCIICH3UU.

Kakue cucrtembl Ha3bIBalOT cycneH3usiMH? UTO SBISETCS B JAHHOW CYCHEH3UHU
aucnepcHo (ha3oid, TUCTIEpCHON cpeon?

OmnpiT 2. O3HaKOMIIEHHE ¢ 00pa3IaMH JIUCIIEPCHBIX CUCTEM.

O3HaKoOMbTECH C 00pa3aMu TUCTIEPCHBIX CUCTEM: 1MpOoOUpKa — MEeHbI (BCIICHEHHBIHN
MBUIbHBIA pacTBOp), 2 MPOOHUPKA — IMYIBCUU (MOJIOKO), METaINIMYeCcKas MiacTUHa —
TBEp/Ibl€ T€TEPOreHHbIE CUCTEMBI (CIUIAB).

[Tonb3ysice Tabmuueit 1 (mpunoxenue 1), ompeaenutre B JaHHBIX AUCHEPCHBIX
CUCTEMax arperaTHoe COCTOSIHUE JUCTIEPCHOM (pa3bl U JUCTIEPCHON CPEbI.

[To xoxy pa®oThI 3aNI0JIHUTE TAOJIMILY U CACIANTE BHIBOJBI.

OnwiT 3 (mpodeccnoHaIbHO-OpUEeHTUPOBaHHOE 3aganue) [lonyyueHnue 305 U ero
KAueCTBEHHAs XapaKTEPUCTHUKA.

3HaunuTeNbHAS YaCTh HOBOTO CTPOUTEIHCTBA OOBEKTOB, COMPSIKECHHBIC PEMOHTHBIC
paboThI, XO3SUCTBEHHAS JESITEIILHOCTH CBSI3aHbI C HAPYIIIEHUEM IUTIOJA0POIHOTO CIIOS
nmouBbl. [louBa — 3TO nucmepcHas cuctema. JIoOas MoyBa MOXKET MOTJIONIATH H
yAEpKUBATh pa3HbIC BEIIECTBA, MPUXONSAIINE C HEW B CONMPUKOCHOBEHHUE, 00paszys
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MOYBEHHbIE KOJUIOUbI. OmnpenennuTe KaueCTBEHHbIE XAPAaKTEPUCTUKHU KOJUJIOWAA Ha
IpUMepe 30J151.
[Tonyuure ruapo3osb. s 3Toro B yucTyro Koia0y kK 50 mMi1 BOJbI, HarpeTo 10
kuneHus n06aBbTe 1 M HaceimeHHoro pactBopa FeCls. Ilocnemnuii pactBop
MPUIMBANUTE IO KAIUISIM U MPU UHTEHCUBHOM IEPEMEIIMBAHUM COJICPIKUMOTO KOJIOBI.
IlepemenmnBanre MNPUBOAUT K YBEIWYCHHUIO YHUCIA IIEHTPOB KpUCTAJIM3AlUH,
Oyarogapsi yemy IOJIy4aroTCsl YacTHI[bI MaJibIX pa3smepoB. [Ipu3HakaMu MOydeHUS
30J11 SIBISIFOTCSL M3MEHEHHME I[BETa pPacTBOpa, IOJHOE MCYE3HOBEHUE OKPACKHU
MCXOJTHBIX BEIIECTB, OMAJICCIICHIINS WJIH HEOOIbIIIOE IIOMYyTHEHHE.

HccnenyiiTe moy4eHHBIA 30J1b IPU Pa3HbIX CIIOCO0aX PACCMOTPEHUS:
- B IPOXO/JIAIIIEM CBETE, T. €. B HAMPABJICHUN HA UCTOYHUK CBETA, HAIPUMEP HA OKHO;
- B paccesHHOM CBeTe, T. €. Mpu OOKOBOM OCBEIICHWHU, MEPIEHINKYISIPHOM
HampaBJICHUIO paccMoTpeHust 30is. OTMerbTe, HAOMIOAAIOTCS JIM  SIBJICHUS
OMAJICCLCHIIUU, SIBJISICTCS JU 30Jb MPO3PAuYHbIM, CIA0OMYTHBIM WU MYTHBIM,
MMEIOTCS JIM B3BEIICHHBIE YaCTUIBI B O0BEME 30Ji1 WJIM TPOU30LUIa UX
ceUMEHTAIMs. YKaXKUTe LBET 30J5, 0OpaTuTe BHUMAaHWE HA WHTEHCHUBHOCTH
OKpacK{ U U3MEHEHHUS B I[BETE MIPHU Pa3HBIX CIIOCOO0AX PACCMOTPEHHUS.
- METOI0OM OyMaxkHOUM xpomartorpaduu. B nieHTp ¢puinbTpoBanbHOil Oymaru, KoTopas
OTpULIATEIILHO 3apsyKeHa, BHECUTE 1-2 Karuid 30718 U HaOJIoJaiTe 3a pacTeKaHueM
Kalid: €CJIM OKpAallleHHbIE YaCTUIIBI OCTaloTCI B IIEHTpe, a OeclBeTHas
JUMCIIEPCUOHHAS Cpejia MepeMelIaeTcsl K KpasiM OyMaru, TO YaCTHUI[bI MOJOKUTEIBHO
3apsHKEHBI; B TPOTUBHOM CITy4ae YaCTUIII 3aPSKEHbI OTPULIATEIBHO.

Hanummre dhopmyily MULIEIIIBI U YKaXKUTE €€ COCTABHBIC YACTU. Y KaXUTE, KaKue
BUIMMbIC U3MEHEHUS MMPOUCXOSIT B 30JI€ C TEUCHUEM BPEMEHHU.

KonTposbHBIE BOIIPOCHI.
1. llpuBeaute Tpu TpuUMEpa AUCHEPCHBIX CHUCTeM (HE PACCMOTPEHHBIX B
J1a00paTopHOM paboTe) ¢ yKa3aHUEM arperarHoro COCTOSIHUS TUCTIEPCHOM (a3bl 1
TUCTIEPCHOM CPEJIbI.
[Touemy 30J1b MOXHO Ha3BaTh AUCIEPCHON CUCTEMON?
Kakumu metomamMu noaydaroT AUCTIEPCHBIE CUCTEMBI?
4. Yro Takoe MHUIIEIIJIa U KaKOBO ee CTpoeHue?

W

JIABOPATOPHAS PABOTA Ne 3

Haszsanue pa0dorsi: [Ipurorosienue pacTeopa 3aJaHHOW KOHLIEHTPALIMU

Heab padoTsI

1. IIpuroToBUTH PacTBOP 3aJAHHON KOHIICHTPALIMH.

2. BpluuciauTh Maccy BelIecTBa W BOJAbI, HEOOXOIMMBIX IJisi MPUTOTOBICHUS

pacTBopa 3aJlaHHOW MAacCCOBOM J0JIEM BENIECTBA.

PeaxkTusbl: [loBapeHnas comnp, Bozaa.

O6opynoBanue: Bechl, pa3HOBECHI, CTEKIITHHBIN IIVIIMH]IP, KOJI0a.

Pesyabrarsl:

Dopmupyemoie  nemenmuvr  IIK  (npogpeccuonanvno  opuenmuposannoe
cooepicanue):

[1K 4.4. Pa3zpabatbiBaTh NPUPOTOOXPAHHBIC MEPOTIPUSTHS
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memanpeomemnwte: MPI1 02, MPII 03, MPII 05, MPII 08, MPIT 12, MPII 13,

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

npeomemnwte: 11P6 01, I1P6 04, ITP6 07, ITPG 08, ITP6 10

3HAHMSsI: CTIOCOOBI BEIPAKEHHUS COCTaBa pacTBOpa

YMeHHsI: pellaTh pacyeTHbIE 3ajJaud Ha OINpeejeHHe MacCOBOM  JIOJHU
PacTBOPEHHOI'O BEIIECTBA

Xoxa pabdoThi:

OmpiT 1. IlpuroTroBiaeHME pacTBOpa COJMHM € ONPEACIICHHOM MAcCCOBOHM JIOJICH
BCIIICCTBA.

[lonyunte y mnpenomaBaTensi 3ajaHue. BbpUMCINTE, CKOJBKO COJM U  BOJIBI
noTpeOyeTcs I MPUTOTOBIEHUS YKA3aHHOTO pacTBOpaA C 3aJaHHOM MacCOBOW JOJIeH
BemecTBa. B pacyerax ucnonb3yitte GopMyIibl

m(s-6a)

L *100% ,; m(p-pa) = m(s-6a) + m(H20),

m(p-pa)

OTBechTe Ha Becax COJIb U IOMECTUTE €€ B KOJIOY.

OtMepbTe TpeOyeMblii 00beM BOABI (IIPH ITOMOIINM CTEKISHHOTO ITWIMHIpA) H
BbIIEHTEe €€ B KOoJOy c coibio. ComepkumMoe KOJIOBI TepeMelIanTe 0 IOJTHOTO
PacTBOPEHUS COJIH.

OnpIT 2. IlpurorosieHue pabouero pacTBopa (mpodeccrnoHaIbHO-
OPHUEHTHUPOBAHHOE 3aJIAHUE).
ArpeccuBHas XO3IMCTBEHHASA JeSTEIILHOCTD SIBJIACTCA TJIAaBHOU

MIPUYHHON UCTOMICHHsI 1OYB. [louBy HYXHO 3amuiiaTh, o0oramarh, M JJIsS ATOTO
CYIIECTBYIOT OwWompenaparsl, pabodue pacTBOPHl KOTOPBIX HYXHO TOTOBUTH
ONPEAECTEHHON KOHIICHTPALINH.

Paccuumatime xonyenmpayuio pabowezo pacmeopa, eciu OJisi €20 NPUSOMosieHUs
ucnoavzoganu 0,5 1 600wt u 100 ma 6% pacmeopa.

YuuthiBasi 00bEM M KOHIICHTPAIIMIO MCXOJHOTO PAcCTBOpPA, paccuuTanTe 00BEM

PacTBOPEHHOTO BEIIECTBA M3 (DOPMYJIbI:
V(6-6a)

Onpenenute oO0muii 00BEM pabodero pacTBopa, 3aTeM pacCUUTalTe ero
KOHLIEHTPAIHIO.

OtmepbTe 00bEMBI UCXOAHOTO PAcTBOpa M BOJbI, cieiite B koidy Ha 1000 mu,
3aKpoiTe K00y MPOOKOW M TIIATENLHO MEpeMeNIaiTe pacTBOp, MEPEBEPHYB KOJIOY
HECKOJBKO pa3 BBepx OHOM. OTielTe 4YacThb pacTBOpa B LMWIMHIP, U3MEPHTE
apeoMEeTPOM IUIOTHOCTh MPUTOTOBJIEHHOIO pacTBOpa U Mo Tadnwuie 3 (MpUiIoKEeHUs
3) HaiiguTe ero KoHIeHTpanuio (B %). YCTaHOBUTh PACXOXKICHHE MPAKTHUYCCKH
MOJIy4E€HHOM KOHLIEHTPALIUHU € 3aJJaHHOU. PaccunTaTh OTHOCUTEIBHYIO OMIMOKY Oory.

[To xoy paboTHI 3aMoHUTE TAOIUILY U CAETANTE BHIBOBI.

KoHTpoJibHBIE BONIPOCHI.
1. Pemuts 3a7auy Ha onpeziesieHue MacCOBOM JTOJM pacTBOPEHHOTO BEUIECTBA
(KapTOuKy C 3aJJaHUEM IOJIIYYUTh Y IPENOAABATEIIS).
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JIABOPATOPHASA PABOTA Ne 4

Ha3Banue npakTuuyeckoi padorsl: [IpoBeneHue peakiyii HOHHOTO OOMeHa

esu padoTbI

1. OnpenenuTh ycnoBUs MPOTEKaHUS peaKIMii HOHHOTO 0OMEHa JI0 KOHIIA.

2. BBINOMHUTH peaKkIuu HOHHOTO OOMEHa.

3. Hammcarb MoneKysipHbIC M HOHHBIC YPABHEHUS BHITIOJTHEHHBIX PEAKIIUN.

PeakTuBbl: pactBopsl: xiopup skeneza (III), kapObonar Hatpus, cyabdar menw,
xJiopuj 6apusi, cepHasi KUCIO0Ta, TUAPOKCHUT HATpus, (eHOI(PTaTCUHOBBIMH.

OoopynoBanue: [lItaTuB, npoOUpPKH, IEPKATENb.

Pesyabrarsl:

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.

npeomemmnswie. 11P6 01, ITPG 04, ITP6 07, ITP6 08, T1P6 10.

3HAHMSI: OCHOBHBIE MOJIOKEHUS TEOPUU IIEKTPOITUTHUECKON TUCCOIUALINY;

YCJIOBHSI POTEKAHUSI PEAKIIMI HOHHOTO 0OMEHa JI0 KOHI[a

YMEHHUS: COCTaBJISATh YPAaBHEHHS PEaKIMil MOHHOTO OOMEHa B MOJEKYJISIPHOM U
HOHHOM (opme.

Xoxa pabdoThI:

Omnpit 1. Peaknyu, nporekarommue ¢ 00pa3oBaHUEM OCaJIKa.

K 1-2 min pactBopa xyopuna 6apus 1006aButTh 1-2 M1 pacTBOpa CEpHOU KUCIOTHI.
[Tponab6mtonaiite BoiageHue O€JI0ro rycToro ocajaka.

K 1-2 mn pactBopa xnopuna sxene3a (III) no6aButs mo xamism 1-2 mi pactBopa
ruapokcuaa Hatpusa. Kak usmensiercst et pactBopa? Ilponabimtonaiite BbllaieHue
Oyporo XJonbeBUIHOTO OCAJIKA.

K 1-2 mn pactBopa cynbdara menu (II) mob6aButh mo karmisim 1-2 mu pactBopa
ruapokcuaa Hatpus. Kak usmensiercs et pactBopa? IIponabitomaiite BoimaaeHue
CUHETr0o aMOp(HOTO OCajKa.

Hanummre ypaBHEHUS BBITIOJHEHHBIX PEaKIUii B MOJIEKYJISIPHOW U MOHHOU (hopme.

Omnpit 2. Peakinu, MPOTEKAIOIIME C BbIICTIEHHEM ra3000pa3HOro BEIIeCTBa.

K 1-2 mn pactBopa kapOoHata HaTpusi A00aBUTH MO KamisiM 1-2 M pacTBopa
cepHoi kucioTel. HabmomgaeTcs nu OypHoe BblaeneHue raza? M3meHsieTcss au 1BeT
pactBopa? Hanumure ypaBHEHHWE [aHHOM pPEAKIMA B MOJICKYJISIPHOW W HOHHOMU
dhopme.

Omnpit 3. Peakiyu, npoTekaronme ¢ 00pa3oBaHUEM BOJIbI.

K 1-2 mn pacTBOpa rujipokcuaa HaTpusi 100aBUTh 1-2 Kamv WHOUKATOpA, 3aTeM
100aBUTh 3-4 KarM pacTBOpa CepHOM KUCIOTH. Kak u3MeHsieTcs oKkpacka pacTBopa
nocie A0OaBleHUs MHAMKATOpa; Toclie Jao0aBieHuss Kuciaotbl? Hanummre
ypaBHEHUE JAaHHOU PEaKIMK B MOJIEKYJISIPHON U MOHHOU popme.

[To xomy paboThI 3aMIOJIHUTE TAOJUITY U CIETIATE BHIBOJIBI.

KoHTpoJIbHBbIE BONIPOCHI.
OcymiecTBUTE LIENOYKY MPEBPAICHUN:
1 Bapuant MQSO,— Mg(OH), — MgCl;
2 Bapuant CaCOjz; — CaCl, — AgCl
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3 Bapuant NaOH — Na,SO4 — BaSO4
4 sapuantr CuSO4 — Cu(OH); — Cu(Cl,
JIABOPATOPHASA PABOTA NeS
Ha3zBanme pabdorbl: VccienoBanue CBOMCTB KUCJIOT, OCHOBAHMM, COJICH.
esu padoTbI
1. IIpoBecTu ONbITHI, MOATBEPHKIAIOIINE CBOMCTBA KUCIIOT, COJIEH U OCHOBaHUH.
2. Hanwucarb MOneKyIsipHbIe U HOHHBIC YPAaBHEHUS BBITIOJTHEHHBIX PEaKIIUM.

PeaktuBbl: CepHas KUCIIOTa, COJISTHAs KHUCIOTa, TUJIPOKCHU] HATpus, BOJA,
kapOoHat Hatpus, cynbdar meau (1), xmopun Gapusi, XJIOpUI HATPUS, UHIUKATOPHI,
YKEJIe3HAasl TUIACTUHKA, OKCUJT ME/IH.

Oo6opynoBanue: IlltatuB, mpoOHWpKH, AepKaTelb, TOpENKa, CyXOoe Troprodee,
CIIUYKH, CTEKJITHHAS MaJovKa.

Pesyabrarsl:

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

npeomemmnuwie: 11P6 01, ITPG 04, ITP6 06, ITPG 08.

3HAHUSA: CBOMCTBA KUCJIOT, OCHOBAHUH, COJIEU

YMEHHSI: BBINOJHIATh XWMHYECKUW OHKCIEPUMEHT [0 PACHO3HABAHUIO KHCIOT,
OCHOBAHUM, COJIEH.

Xox padoThI:

OnbIT 1. DKClIEpUMEHTATBLHOE ONPENCIICHNE BBIIAHHOTO BEUIECTBA.

1 BapuanT B Tpex mpoHYMEpOBAaHHBIX MPOOMPKAX HAXOAUTCS CEpHAsl KHUCIOTA,
BOJIa U kKapOoHaT HaTpus. [Ipu momoiy UHAUKATOpA METUIOPAHKEBOTO M PEAKTHBA
OTpEeNEeNIUTE, B KaKOW M3 MPOOMPOK HAXOAMUTCS KHUCJIOTA, B KAKOW COJIb U B KaKOM
Boga. OObsicHuTe HabOmomaemble 3(QexTsl nmpu HX pacno3HaBaHuu. Hamummre
ypaBHEHUS peakiivii oOMeHa B MOJIEKYJISIPHOM U HOHHOM BUJIE

2 BapWaHT B Tpex MpoHyMepOBaHHBIX MPOOMPKAX HAXOMUTCS XJIOPHUI Oapws,
a3oTHas Kuciaora u Boaa. [lpum momomu wuHAMKaTOpa (EeHOI(TAICUHOBOTO H
peakTUBa OMpeNeNuTe, B KAaKOH M3 MPOOMPOK HAXOJIUTCA KHUCIOTa, B KAKOM COJIb U B
kakoil Boga. OObsicHuTe HaOmogaemMbie 3(PGEKTbl MPU HUX PaCMO3HABAHUH.
HanumuTe ypaBHeHHs peakiuii oOMeHa B MOJIEKYJISPHOM U HOHHOM BHJIE

OnpIT 2. OCVIIECTBIEHUE IIETTOYKH IPEBPAIICHUN:
FeClz

1 Bapuant Fe — FeSO4— Fe(OH), <
FeO
Hanuimure ypaBHeHUs1 peakiuii oOMeHa B MOJIEKYJISIPHOM U MOHHOM Bujue. s
peaKIMK 3aMEIICHUS] COCTABUTh SJIEKTPOHHBIN OanaHc.
2 sapuant CuO — CuSO4 — Cu(OH), — CuCl; — Cu.
Hanumure ypaBHeHMs peakiiuii 0OMeHa B MOJIEKYJISIPHOM U MOHHOM BH/JIE.
[To xoxy paboOThI 3aNIOJTHUTE TAOIUILY U ClIETAaNTE BBIBOJIBI.

KoHTposbHbIC BONIPOCHI.

1. Vkaxure okpacky JJakMyca B KUCJIOW, IIEJIOYHOM, HEUTPAJIBHOM Cpelie.

2. IlpuBenuTe mpumep MeTasuia, KOTOPBIM HE BBHITECHSAET BOAOPOA U3 pa30aBICHHON
COJITHOM KHUCIIOTBI? A Kakoi BbITeCHAET? (OTBET MNOATBEPAUTE YpaBHEHHEM
peaKkuuu.

3. B pesynbrare B3auMONEHCTBUS KaKWX COEIMHEHUN MOXKHO MOJYYUTH COJIb?
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[IpuBeaute 3 ypaBHEHUS peakLU.

JIABOPATOPHAS PABOTA Ne6

Ha3zBanue paborbi: PernieHue SKCEpUMEHTANbHBIX 3aJlad Ha HJICHTU(UKAIUIO
HEOPTraHUYECKUX COECTUHEHUI

esu padoTbI

1. Pacrio3Hath ¢  MOMOIIBIO  KAYECTBEHHBIX  pPEAKUUWA  MPEHJIOKEHHbIE

HEOPTraHUYECKUE BEUIECTRA.

2. Hammcarb MOJNEKYISIpHBIC M HOHHBIC YPABHECHHUSI BBIMTOTHECHHBIX PEAKITUH.

PeaktuBbl: pactBopsl: xsopup sxene3a (I1I), ponanuna kamus, Hutpara cepedpa,
XJIOpUIa HaTpus, KapOoHaTa HATPHs, Cylb(ara HaTPHs, COITHON KUCIIOTHI, XJIOPHIa
Oapus

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

Pesyabrarel:

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

npeomemmnuwie: 11P6 01, ITPG 04, ITP6 06, ITPG 08.

3HAHMSI: KAUECTBEHHBIE PEaKIIMU HA OCHOBHBIE KATHOHBI U aHUOHBI.

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

Xoxa padoThi:

OmneiT 1. OnpenesieHne KaYeCTBEHHOTO COCTaBA HEOPTraHUYECKUX BEIIECTB.

JlaH pacTtBOp, cocTOsIIMI U3 XJIopuaa kanus u cyibdara xenesa (III). IIponenaiite
OIIBITHI, TIPH TIOMOIIY KOTOPLIX MOKHO OnpenennTs xjaopua-uonsl Cl"u nonsr Fe?”.
J171s1 BBIMOJTHEHUS] TAHHOTO OMBITa COAEPKUMOE MPOOUPKHU pa3aeIUTe HA JBE TPOOHI.
Jlns ompeneneHus KaTHOHOB kene3a Fe™ mpunelite B oaHy mpoOGHpKy pojaHu
kanusg KSCN. Yro nabmomaere?

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

OnbIT 2. DKCIEPUMEHTATBHOE ONPEACIICHUE BELIAHHBIX BEIIECTB.

C nomoIbl0 KAaYEeCTBEHHBIX PEAKUUU OINpENeTuTe, B KAKOHW W3 BBIJAHHBIX BaM
MPOOMPOK HAXOASATCS PACTBOPHI XJIOpHUJA HATPHs, XJIOpPHAA aMMOHUsA, Cyibdara
HaTpus. /{5 3TOro coAepKUMOe KaXX 10l MTPOHYMEPOBAHHOUN MPOOUPKH pa3aeianTh Ha
Tpu T1poObl. s ompeneneHus XJopujga aMMOHUS HEOOXOIUMO TMPOBECTH
Ka4eCTBEHHYIO PEaKIMI0 Ha HWOH aMMOHHUSA: B TpU MNpOOBI MPUIUTH PACTBOP
TUAPOKCUJA HATpHsi, HArpeTh B IUIAMEHU cnupToBkU. Yto Habmomaere? Jlns
omnpenesieHus cyibdara HATPUsT HEOOXOIUMO MPOBECTH KAYECTBEHHYIO PEaKIMIO Ha
cynb(dar-uoH: B JBE OCTaBIIMECS MPOOBI MPUIUTH pacTBOp XJjopuuaa Oapus. YUto
HabOmonaere?

JIsi TONTBEpXKACHUS, YTO B TpeThed MNPOOUPKE HAXOAUTCS XJIOPUJl HATPHS,
MPOBEINTE KAYECTBEHHYIO PEAKIIMI0O Ha XJOPUI-UOH — 00aBHTE PAcTBOp HUTpaTa
cepebpa. Uro Habmonaere? 3amuiuTe ypaBHEHHS COOTBETCTBYIOUIMX pEaKIUN B
MOJIEKYJISIPHOM, TIOJITHOM M COKPaIlleHHOM MOHHOM BUJIE.

[To xomy paboThI 3aMIOJIHUTE TAOJUITY U CAETIAWTE BHIBOJIBI.
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KoHTpobHBIE BOIIPOCHI.

[Ipennoxure cnocoObl momyudeHus a) rugapokcuaa keneza (II1); ©) rumpoxcuaa
MarHus; B) MEOU W3 CJICIYIONIMX BemecTB: Kpucramtoruapar cyibhar memu(Il),
kapOoHAT MarHus, TUAPOKCHA HATpHUs, OJKEJIe30, COJSTHAas KHCIOTa, XJIOPHI
xenesa(Ill).

CocraBbTe ypaBHEHUS NPEIJIOKEHHBIX pPEaKUUid B MOJCKYISIPHOM, MOJHOM U
COKpAIIeHHOM MOHHOM BHJIE.

JIABOPATOPHAS PABOTA Ne/

Ha3zBanue npakTudeckoi padorsl: ['uaponus coneil.

Hean padoTsi

1. HWcneiTarh 1elicTBHE PACTBOPOB COJIEH HA MHIUKATOP.

2. Hamucarb ypaBHEHUS peakluii THAPOIIN3A B MOJICKYJIIPHOM U HOHHOM BUJIE.

PeakTuBbI: pacTBOphI conel cynb(dara sxenesa (I1), kapOonara HaTpusi, cyibdara
M€Y, XJIOPU HATpUs, XJIOpUAa aTlOMUHUS, YHUBEPCAJIbHBIA UHIUKATOP.

O6opynoBaHue: XUMUYECKHUI CTaKaH, CTEKJISIHHAS MAJI0YKa.

Pesyabrarsel:

Dopmupyemvte  Inemenmur  IIK  (npogpeccuonanvno  opuenmupoeanmnoe
cooeprcanue):

[1K 4.4. Pa3zpabatbiBaTh NPUPOJIOOXPAHHBIE MEPOTIPUATHS

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.

npeomemmnwie’ 11P6 01, ITPG 04, ITP6 07, ITPG 08, TTP6 10.

3HAHMA: 3aBUCHMOCTh XapakTepa cpeabl OT MPHUCYTCTBHS HMOHOB BOAOPOAA H
TUIAPOKCUI-AHUOHOB.

YMEHHUS: COCTABJIATH YPABHEHUS THAPOJIM3a COJIEM B MOJIEKYJISIPHOW M HOHHOM
(opme;

ONPEACIISITh XapaKTEP CPEAbl B BOJHBIX PACTBOPaX HEOPraHUYECKUX COECTMHEHUIN

Xoxa padoTsi:

OmneiT 1. MicnpiTaHne pacTBOPOB COJIEH MHIUKATOPOM.

HcnpiTaliTe 1eMCTBUE PACTBOPOB PA3IMUYHBIX COJIEM HA JIAKMYC, HAHECS CTEKJISIHHOU
MaJIOYKOM Karull0 pacTBOopa KaXJOW COJIM HAa KPACHYIO M CHHIOIO JIAKMYCOBBIE
OyMaKKH. 3anoJIHUTE TaOJIHILY.

dopmyna Cpena pactBopa Kakumu ocHOBaHMSIMH U KHCIOTaMH
cou (cumpHBIME WM ca0bIMU)  0Opa3zoBaHa
COJIb

HCﬁTpaHBHaﬂ Kucjas mieJa04YHasn

Hanumure ypaBHEHMS peakuMil TUAPOJIM3A COJIEM, PACTBOPBI KOTOPBIX HMEIOT
KUCITYIO WJIM IIEJIOYHYIO PEAKIMI0. Y PaBHEHUS PEAKIUN 3alUIINTE B MOJICKYJISIPHOU
u uoHHOU ¢opmax. [loyb3ysick COKpalleHHBIM HOHHBIM YpPaBHCHHEM, YKaXKHTE,
KaKUe MOHBI BIIUSAIOT HA U3MEHEHUE OKPACKU MHIUKATOPA.

[TpodeccnoHaibHO-OPUEHTUPOBAHHOE 3aIaHUE.
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1. CrouHbIe BOJBI HEKOTOPHIX IPOU3BOJACTB, OKAa3bIBAIOIINE OTPHUIIATEIHHOE

BJIMSIHUE HA COCTaB IOYB, COJEPKAT OOJIbIIOE KOJIMYECTBO KOJUIOMJIHBIX BEIIECTB.

JIist ocakieHHsl KOJUIOMJHBIX YaCTUIl B OYMIIAEMBIN PAacTBOpP BBOJSAT KOATyJSHTHI,

Hanpumep, cyrvham antomunusi Alo(SOq)s unu xnopuoa sceneza FeCls. B pesyibrare

ruaposn3a  0o0pasyroTcsl THUIPOKCHJ  QIIOMUHUS WM THAPOKCHI  Keje3a

COOTBETCTBEHHO. Hammmmnre ypaBHEHHs peakUMi TMAPOIW3a B MOJIEKYJSIDHOU H

MOHHOU (opMax.

[To xomy pabOThI 3aMIOJIHUTE TAOJHITY U CIETIATe BHIBOJIBI.
KonTposibHbIE BONPOCHI.

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

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

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

4, VYkaxute (opmynbl 2-3 cojeid, oOpa3oBaHHOM c¢J1ab0H KHUCIOTOM WU CHJIBHBIM
OCHOBaHHEM

5. Kakasi u3 HUXKENMepeuyurCIeHHBIX COJIEM B BOJHOM pacTBOpe AAaET MaJIMHOBYIO
okpacky (eHondranenHa: a) HUTpUT HATpus; O) CyAb(PUT MarHus; B) HUTpaT
KablUs, T) XJOpuJ Kaiusg. Hamummre ypaBHEHHS pEaknWid THIPOIU3a B
MOJIEKYJISIPHOM U MOHHOU (hopmax.

JIABOPATOPHAS PABOTA Ne8

HazBanme paborbi: lccienoBaHue OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
METAJJIOB, HEMETAJJIOB M UX COEAUHEHUI

Heab padoTsl

1. V3y4nTh BOCCTAaHOBUTEJIbHBIE CBOMCTBA IIUHKA.

2. V3yunTh OKHCIUTENIbHBIC CBOMCTBA IIEpPMaHTaHaTa KaJlusl B pa3IuYHBIX cpeax.

3. Hammcarpb ypaBHEHUS BBITIOJHEHHBIX OKUCIUTEIHPHO-BOCCTAHOBUTEIIBHBIX

peakiuii U pazodparh UX METOJOM 3JIEKTPOHHOIO OajaHca.

PeakTuBbl: [lMHK, consiHas KuUCIIOTa, TNEpPMaHraHar Kajus, CEpHas KHCIIOTa,
Cynb(UT Kaausi, TUAPOKCHU]T HATPHS, BOJA.

Oo6opynoBanue: llltarus, npoOupku, 1epKaTeb.

Pesyabrarsl:

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

npeomemmnuwie: 11P6 01, ITP6 04, ITP6 06, ITP6 08.

3HAHUSA: TTOHSATUS OKUCIIUTEIb, BOCCTAHOBUTEIIb, OKHCIIEHUE, BOCCTAHOBIICHHE

YMEHHSI. COCTaBJISITh YPaBHEHHS OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIU U
pazOupaTh X METOJOM DJIEKTPOHHOTO OanaHca.

Xoxa pa6oTsi:

OmnbiT 1. BoccTaHOBUTENbHBIE CBOMCTBA IIMHKA.

OnycTuTh B MPOOUPKY KyCOUYEK IMHKA W JA00AaBUTh PACTBOP COJISTHON KHCIOTHI.
OOparuth BHMMaHHE Ha BbIAEJNEHHE Ta3a (BOAOpOAa). 3amuIIUTEe HAOJIOJACHHUS.
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Hanummre ypaBHEHME JaHHOW OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHOW  PEAKLINH,

UCIIOJIb3YsI METO/I AJIEKTPOHHOTO OallaHca.

OnbIT 2. OKUCIUTENbHBIE CBOWCTBA IEPMAHTaHATA Kadus B PA3JIMYHBIX CpPEax.

Hanute B npoOupky 1-2mi pacTBopa nepMaHraHara Kajiusi, HEMHOTO pa30aBlIeHHOM
CEpHOM KUCJIOTHI U pacTBOp cyibduta Kanusd. OOpaTuTh BHUMaHUE HAa UCYE3HOBEHUE
ApKOW pO30BOM OKpacku. 3anuiuute HabmojneHus. Hanummre ypaBHEHHE JaHHOU
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM PEAKLINUU, UCIOIb3YS METOJ dSJIEKTPOHHOIO
Oananca.

Hanuts B mpobupky 1-2M7 pacTBopa mepMaHraHara Kaius, J00aBUTh K HEMY TaKoe
KE KOJMYECTBO KPEMKOTO pacTBOpa IIMEJIOYM, 3aTEM pPacTBOpP Cylb(GUTa KaywHsl.
OOpatuth BHHUMaHWE Ha O0Opa3OBaHHWE 3E€JCHOT0 pPacTBOpa MapraHIEBOKHCIIOTO
Kaius. 3anumiute HaOmoaeHus. Hanumumre ypaBHEHHE JaHHOW OKUCIUTEIIBHO-
BOCCTAHOBUTEILHON pPeakiMu, UCIIO0JIb3YsI METOJ JJICKTPOHHOTO OaiaHca.

Hanute B mpoOupky 1-2mi1 pacTBopa nepMaHraHaTta Kajiusi, pa30aBuTh €ro BOJOU U
NPWINTh PacTBOp cylbduta Kamus. OOpaTuTh BHUMAaHHWE Ha BBINMAJICHHE Oyporo
ocaJika JMOKCHIa Maprania. 3anuimure Hadmoqenus. Hanuiumre ypaBHeHUE JaHHOU
OKHCIIUTEIbHO-BOCCTAHOBUTEILHON PEAKIUU, UCIOIb3YS METOJ SJIEKTPOHHOIO
Oasanca.

[To xoxy pabOThI 3aMI0JIHUTE TAOJIUILY U CIETIAWTE BHIBOJIBI.

KoHTposbHBIE BOIIPOCHI.

1. Paccrassre crenenn oxkuciienus: Clpy, KCIl, HCIO, HCLO4, HCIO;, Cl,04

2. I3 ypaBHeHUWH, TIPENCTABICHHBIX  HUXKE, BBIOCPUTE  OKHCIHUTEIHHO-
BOCCTaHOBUTEJIBHOE, 3aITUIITUTE JJIs1 HETO AJIEKTPOHHBIN OaliaHc.

1) SOz + H,O = H,SO4 2)2A| + 6H,0 = 2A|(OH)3 + 3H,

3. B peaknunu, cxema koropoit H,S + HCIO — S + HCI + H,;0, BoccraHoBuTeIEM
asnsercs 1) H™ 2) 02 3) S2 4) CI*. TloxTepaute cBoii OTBeT.

4. CocraBpTe YpaBHEHHE PEAKIMM PACTBOPEHHUS ANOMHHHUS B pa30aBICHHOU
a30THOM kucnore. [IpogyKT BOCCTAaHOBIEHUS Aa30THOM KHCIOTBI — HHUTPAT
amMmoHusi. [lombGepure kodhOUIMEHTHI METOIOM D3JIEKTPOHHOrO OanaHca.
Brruncnure Maccy coiu, €Ciu B PEAKIUIO BCTYMAET 2 MOJIb aTIOMUHUS.

JIABOPATOPHAS PABOTA Ne9

Ha3zpanme mnpaxkruyecko padorel: lccnegoBanwe BAMSHUS — Pa3IMYHBIX
(hakTOpOB Ha CKOPOCTh XMMUUYECKOW peaKIuu

esiu padoTbI
1. MByuutsb B X0/1€ IKCIIEPUMEHTA BIMSHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh

XAMUYECKUX PEAKLIUH.

PeakTuBbl: PacTBOpHI CONSHON M CEPHOUM KUCIIOT, THOCY/Ib(aTa HaTpus, KapOoHAT
KaJIbLHSI, OKCUJT MENIU.

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

Pesyabrarsl:

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

npeomemnmnuwie: 11P6 01, ITP6 04, ITP6 06, ITP6 08.
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3HaHMSA: (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKUX PEAKITHA.

YMEHHUS: BBINOJIHATH Ja0OPATOPHBIM IKCIEPUMEHT MO OMNpeNeiIeHUI0 (PaKToOpoB,
BJIUSIIOIIUX HA CKOPOCTh XMMUYECKUX PEaKIUui

Xoxa paboThi:

OnpiT 1. BausHue KOHIIGHTpAllMK PEarupyrolldX BEIIECTB Ha CKOPOCThb
XUMUYECKON peakIMi B TOMOT€HHOW CUCTEME.

Peakust Tocynbdarta HaTpusi ¢ CEPHOM KUCIOTOM MPOUCXOIUT IO YPaBHEHUIO:
Na,S,05; + H,SO4 = Na,SO,4 + H,O + SO, + S0

Jlist mpoBeAieHUS OMbITa CIAEAYeT NPHUTOTOBUTH YETHIPE pPACTBOpa THOCYIb(aTa
HATPHS Pa3TMYHON KOHIEHTpamuu. [[Jist 3Toro B Tpu MpOOMPKH, HA 3aJHUX CTEHKaX
KOTOPBIX HAHECEHBI BEPTUKAJILHBIC TEMHBIC JIMHUH, U3 HAJUTh: B TIEPBYIO MPOOHPKY
— 2 mn 0,5 v pactBopa NaS;03 u 4 M Boabl; BO BTOpyro mpobupky — 3 mia 0,5 H
pactBopa NaxS;03 1 3 M1 Bozibl; B TpeThio mpooupky — 4 mi 0,5 H pactBopa NaxS;03
u 2 mu Bojibl. TakuM 00pa3oM, B OJJMHAKOBBIX 00BEMax MOJYYEHHBIX pacTBOPOB (6
MJI) OyneT coaep)KaTbCad paziuuHoe dYucio wojedl NaS;0z. Ecimu  ycnoBHO
0003HaunTh KOHIeHTpanuio Na;S;03 B nepBoit npobupke — C MoJib, TO BO BTOPOM
npoOupke koHuentpamus oyaet 1,5 C, B perbeit — 2 C.

B npyrue tpu npobupku Hanuth 1o 6 mi 0,58 HoSO,4. Biuth B epByro mpoOupKy ¢
pactBopoM NapS;03 6 mn 0,55 HpSOs, u OwicTpo mepememniath COAEPKUMOE
npoOupku. [lo cexyHaoMepy WM CEKYHJIHOW CTpelKe 4acoB M3MEPUTh BpeMs OT
MOMEHTa J00aBJICHHUSI CEPHOM KHCJIOTHI (Ha4yajo OIbITa) A0 Hayalla UCUE€3HOBEHMS
TEMHOH TIOJIOCKM Ha MPOOHMPKE B PE3yNbTaTe IMOMYTHEHHS PAacTBOpa OT BBIMABIICH
CBOOOJHOM cephl (KOHEIl OmbITa). AHAJOTUYHBIEC OIBITHI MPOBECTH C OCTAIbHBIMU
pacTtBopamMi. /laHHBIE OTNbITA BHECTH B TA0JI. 1:

Howmep O0BeM, MII Konnentparus, Bpewms CxopocTh CooTHolIeHne
npodup Na,S,0; | H,O C, NaxS:03 TEYECHHS peakuuu B | CKOPOCTEH
K1 peaxuuu 1,c ycn.en., 1/t peakuuu

Ha ocHoBanuu naHHbpIX Ta0a. 1 HauepTUTH rpaduK 3aBUCUMOCTH CKOPOCTH PEaKITUN
OT KOHIICHTpAIuu (Ha OCH abCIIMCC — COOTHOIICHMS KOoHIeHTpaluu Na,S;03, Ha ocu
OpJIMHAT — COOTHOIIEHUSI CKOPOCTEH, TPUHSIB MUHUMAaJIbHYIO CKOPOCTb 32 €IMHUILY, a
BCE JIpyTHME — BBIPA3WB B KpaTHBIX el 3HaueHWsAX). [Ipum moctpoenun rpaduka
yaoOHee TPUHATH MacmTad I MHUHHMaJIbHOHW CKOpPOCTH M MHHUMAJIbHOU
KOHIIEHTPAIMX PaBHBIN 2 CM.

Kak 3aBUCHUT CKOPOCTh peaKIuU OT KOHIICHTPAIIMU Pearupyromux BemecTB?

OnpiT 2. BausHue TeMmimeparypbl Ha CKOPOCTb XHMMHMYECKOM PEaKIMU B
reTEPOrCHHON CUCTEME.

B nBe mpoOupKH BHECUTE HEMHOTO IMOPOIIKAa OKCHIA MEAW M J100aBbTE MO 2 M
CEepHON KHUCJIOTHl OJIMHAKOBOW KOHIleHTpauuu. HalOmiomaite 3a mDpU3HAKAMU
peakimu. OHY TPOOUPKY MOIOTPENTE B IIAMEHU TOPETKU. 3alUIIUTE PE3yIbTaThI
OMbITa, HAMUIIMTE COOTBETCTBYIOIIEE YpPaBHEHUE PEAKIUMHU, CIEIaUTE BBIBOJ O
BJIMSIHUU TEMIIEPATYPhI HA CKOPOCTh XUMUYECKOU PEAKIUU.

OnpiT 3. BimsHne BEIWYHMHBI ITIOBEPXHOCTH PEArnpPYIONIEro BEIIECTBA HA CKOPOCTh
pEaKIMU B TeTEPOreHHOM CHCTEME.
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Haneiite B nBe mpoOupku mo 2—3 M pacTBOpa COJSIHOM KHUCIOTHL. B onny
NpOOUPKY OMYCTUTE KYCOYEK Mela, B JPYryH0 — MOPOILIOK KapOoHaTa KaJlbLIMS.
OOparute BHUMaHUE Ha CKOPOCTh BBIJIETICHUS My3bIPHKOB Ta3a B 00EUX MpoOHUpKax.
Hanumure cooTBeTcTBYyIONIEee ypaBHEHUE peakuud. OOBsICHUTE, TTOYEMY CKOPOCTb
PACTBOPEHMSI MeJIa B 3TUX CIIy4asiX pa3iuyHa.

[To xoxy paboThI 3aNI0JIHUTE TAOJUILY U C/IETIAlTE BHIBOJIBI.

KoHTpoJibHBIE BONPOCHI.
JlaliTe XxapakTepUCTUKY IO BCEM MPU3HAKAM CIEAYIOIIUM PEAKIIUSIM:
@) 2COp) + Qi) = 2C05.) + Q 0) Cine) + COze) — 2C0¢,) -Q
8) CaC03(m6)—>Ca0(mg) +C02(2.)- Q o CH, @ T 20; @) ® CO; @12 HZO(Z) +Q

JIABOPATOPHAS PABOTA Nel0

Ha3zBanue padorbi: XUMHUYECKOE PABHOBECUE U YCIIOBHS €r0 CMEILICHUS

esu padoTbl
1. TIoBTOpUTH MOHATHUS O XUMUUECKOM PaBHOBECHUU;
2. B xope skcriepuMeHTa OnpenenuTh YCIOBUS CMEIIEHHS PAaBHOBECHS] XUMHUECKUX

peaKiui.

PeakTuBBI: pacTBOpPHl #ONa, Kpaxmana, LUHMAHUAA KaJWs, COJSHON KHUCIIOTHI,
XJIOpUJa KoOaJIbTa, XJI0pU/Ia KaJIus, XJIOpUIa KeJe3a, BoJla TUCTUIITUPOBAHHAS.

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

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

npeomemnwte: 11P6 01, TTPG 04,1TP6 06, ITPG 08.

3HAHMA: YCIOBUS, BIUSIONINE HA CMEIIIEHNE XUMHUYECKOTO PaBHOBECHSI.

YMEHHUS: BBHITIOJHATH JIAOOPATOPHBIM HKCIEPUMEHT IO OMNPENETICHUIO0 YCIOBUN
CMEIICHUS] PABHOBECHUS XUMHUECKUX PEAKITHA.

Xoxa padoTsi:

OnpiTr 1. BrusHue wW3MEHEHUsS KOHIICHTPAIIMM PEAarupyroNIUX BEIIECTB HA
XMMUYECKOE paBHOBECHE.

A) CwMemieHue paBHOBECHS H3y4yaeM Ha TMPUMEpPE pEeakiMh B3aUMOJCHUCTBUS
xynopuna xkeneza (III) ¢ pomanumom kanus. B xone peakiuuu oOpasyercst pacTBOP
KpoBaBo-kpacHoro nseta. PactBopsl coneit KSCN u KCI - GecuBeTHbie, pacTBOp
FeCl; — umeer cBemno-Oypyro okpacky, a pactBop Fe(SCN)s - KpoBaBO-KpacHYIO.
3anuiuTe ypaBHEHHE PEaKIU U [IBET pacTBOpa moja popmynamu:

FeCl; + 3KSCN « Fe(SCN);3 + 3KCl

H3menenue unmeHcuBHOCMuU OKPACKU pacmeopa ceudemenbCmseyem o HanpasieHuu
CMeWeHUs XUMUYECKO20 PABHOBECUSI.

1. B mpobupky Haneiite no 2-3 karum pactBopoB KSCN u FeCls u pa36aBsTe Bo0i
710 OJIeTHO-KPACHOM OKpacKu. 3aluIuTe B HAOJIIOICHUH 1IBET PACTBOPA.

2. Pazmenurte moONydeHHBIM pacTBOp HAa 4 paBHbIE YAaCTU U HAJIEUTE B pPa3HbIC
npobupku. B nepByro mpobupky qo6aBbTe 2-3 kamm pactBopa KSCN, Bo BTOpyto —
cronpko ke FeCls, B Tperpto — menotky kpuctammdeckoro KCl. CpaBaute
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M3MEHEHUE OKPACKU PacTBOPOB MEPBBIX TPEX MPOOUPOK C COAECPKUMBIM YETBEPTOU
IPOOUPKH.

Paccyxxmaem: B mepBoil mpoOupke NpH YBEIWYEHUU KOHIEHTpAIMU poJaHuaa
kst KCNS BUIMM NOTEMHEHHE COAEPKUMOrO IO CPABHEHHUIO C ATAJOHOM, a,
3HauuT, OyAeT mnpeoOnagaTh MpsiMas peaklus, B pe3ylbTare KOTOpol Oyjaer
obpazoBeIBaThcs pomanu xxenesa (I11), u pactBop Oynetr TeMHETh (TEMHO- KpacHBIN
nBer). Paccyxnas mooOHBIM 00pa3oM, OINMUIIUTE, KyJa CMEIIaeTcsl paBHOBECHE B
Ka)XJIOM ClIyJac.

b) B mpoGupky naneiite 0,5-1 mn xonuentpupoBaHHoro pactBopa CoCl; u
100aBbTE HECKOJIBKO Karledb COISIHON KUciaoThl. Habmonaite n3MeHeHne OKpacKu OT
c1a00-po30BOi 10 cuHell 3a cueT obpasoBanus komiuiekcHoro uoHa [CoClg]t.
Pa3z0aBbTe pacTBOp BOJOW M HAOIIOJaTe N3MEHEHNE OKPACKH.

3amumute ypaBaenue peakiuu: [Co(H20)s]Cl, + HCI =[CoCl;]H + 6H,0

OOBsICHUTE CMEIICHHE PABHOBECHS ITPU U3MEHEHUH KOHIICHTPAIIMU UOHOB XJIOpA.

OneIT 2. BausiHue TeMnepaTypbl Ha CMEIICHUE XUMUYECKOTO PABHOBECHS.

[Tonyuure pactBop KpaxMmaia. [[ns 3Toro paspegure XOJOAHOM BOAOM B OJHOU
npoOupKe HEMHOro Kpaxmaia. B apyroil mpoOupke BCKUIATUTE YUCTYIO BOHY, U
OBICTpO TIpHIICiiTE €€ B IepBYIO MPoOUpKy. OcTyauTe.

B ugucrtyto npobupky BozpMuTe 2-3 MIJI pacTBOpa Kpaxmania U TyJa e 100aBbTe 2-3
KaIid WOAHOM BOJBL, IIPU 3TOM 00pa3yeTcsi HEMPOUHOE COEIMHEHUE, OKPAIIEHHOE B
cuHe-(puosieToBbIN LBET. J[aHHAs peakius HSK30TepMUYECKasl.

Kpaxman + o <> okpaieHHoe BemecTo + Q

Harpeiite coaepxumoe NpPOOMPKH MOYTH [0 KHUIIEHHS, a 3aTeM OXJAJUTE [0
KOMHAaTHOM  TemmepaTypbl. OOBSCHUTE H3MEHEHHWE OKpPacKh  CMEIEHUEM
XUMUYECKOTO paBHOBecHs. Hamuimre BBIBO.

[To xoy paboThI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.

B xakoM HampaBiI€HHM CMECTUTCSI PABHOBECHUE CIIEAYIOIINX pPEaKIUI

2CO(r)+02(r)=2CO0O2(r) +Q

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

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

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

a) MPY MOHKEHUU TEMITepaTyphl? 0) Mpu NOBBIIICHUH JABICHUS?

JIABOPATOPHAS PABOTA Nell

Ha3zBanme pabdorbi: VccienoBanue CBOMCTB METAJIOB U MX COCAUHEHUHN

esiu padoTbI
1. M3y4uTh OCHOBHBIE XMMHUYECKHE CBOMCTBA METAJLIIOB.

2. W3yuunTs cBoOMCcTBa U criocoObI momyueHus ruapokcusa xemnesa (I11) u (1II).
3. Hammcats ypaBHEHUS BHITIOTHEHHBIX PEAKITUH.

PeakTuBbl: ATIOMUHUEBAS CTPYXKKA, COJSIHAsI KUCJIOTA, CEpHAsl KHUCIIOTa, a30THAs
KHCIIOTa, TUApokcun Hatpus, cyabdar xene3a (II), xmopun sxenesza (III), muTpar
CBHHIIA, [IUHK.

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

PesyabTarnl:

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

npeomemmnuwte: 11P6 01, ITPG 04, ITP6 06, ITPG 08.

3HAHMSI: CBOMCTBA METAJNIOB M X COEIUHEHUI

YMEHHSI: COCTaBJISATh YPAaBHEHUS XUMHUYECKUX PEAKIUH, XapaKTepHbIX s
METAJIJIOB ¥ UX COCIMHEHUN

Xox padoThI:

OmngiT 1. B3aumoielicTBHEe METAIIOB C KUCIOTAMM.

Onycture B 1 mpoOupky rpaHyidy IHHKA, B APYTYI0 — MEIHYIO MPOBOJIOKY.
Jlo6aBbhTE B KOKIYIO MPOOUPKY PACTBOP COJITHON KUCIOTHI. OOpaTuTe BHUMaHHUE HA
BbIJIeTIeHUE ra3a (Bojgopoja). Besne nmu upet peakuusi? B BbIBOJIE 3aNIUIIINTE YCIOBUS
B3aMMO/JICUCTBUS KUCJIOT C METANIAMHU.

Hanummre ypaBHEHHE BO3MOXXHOW OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOW PEAKIINH,
MCIIOJIb3YsI METO/I DJIEKTPOHHOTO OaliaHca.

OmnpiT 2. B3anmo1elicTBHE METAJIJIOB C HEMETAJIIIAMHU.

B mnams BHecuTe mopomiok marnusg. Habmiomaemble HCKpBI CBUACTEIBCTBYIOT O
MPOTEKAHUU PEAKLIMK MEXAYy MarHueM M Kucjaopoigom. Hamwumnre ypaBHEHUE
pEeaKIIMM, COCTaBbTE AIIEKTPOHHBIN OaaHc.

OmneIT 3. B3auMoA€CTBHE METAIIOB C COJISIMU

B npobupky c¢ pactBopom Hutpata cBuHHa (II) monoxxute Kycouek LMHKa. B
npoOupKy ¢ pactBopoM xyopuaa uHka (II) monoxkuTh Kycodek CBUHIIA. 3alUIIUTE,
B o0eux 1M mpoOupKax HaOMIONAIOTCS MPU3HAKK PEaKLMH, CleJaiTe BBIBOJ 00
YCJIOBUSIX B3aUMOJICUCTBUSI METAIUIOB ¢ coyisiMu. Hanummre ypaBHEHUE peaKIuu.

OnbIT 4. B3anmMoAeCTBHE MIETOYHBIX METAIIIIOB C BOJAOM.

B xumuueckuii ctakaH ¢ Bojiod go0aBbpTe 1-2 karum QeHondTarenHa u TOMECTUTE
Kycouek Hatpus. [IponabiromaiiTe BbIIeIeHUE Ta3a U U3MEHEHHUE OKPACKU pacTBOpa.
Crenaiite BBIBOJBI O IPOAYKTAX PEAKIUU, 3AMUIINTE YPABHEHUE PEAKIINH.

Omnpit 5. [losydyeHne U CBOWCTBA THAPOKCHUIIOB HKeEJIe3a.

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

B mpoGupky naneiite HemHoro cynbdara skeneza (II) u mobGaBbTe pacTBOp
TUAPOKCUJIA HATpHSs, K MOJydyeHHOMY Tumpokcuay kernesa (II) mpuielite comsiHOM
KHUCJIOTHI. 3anuinTe HaOmtoaeHus. Hanummre ypaBHEHUS peaKInid.

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

B mpobupky Hamelite HemHoro xjopuaa kene3a (III) m moGaBeTe pactBOp
TUAPOKCUJIA HATpHsl, K MOJIydeHHOMY Tuapokcunay >kenesa (III) mpuneiite pactBop
CEepHOM KHCJIOTHI JI0 PacTBOPEHUs] OCajaKa. 3anuimute HaOmoaeHus. Hamummre
YPaBHEHHUSI pEaKIUH.

[To xomy pa®oThI 3aMOJHUTE TAOJIUILY U CACTATe BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.

1. OxapakTepusyiTe OCHOBHBIC (PH3NYECKIE CBOWCTBA METAJIJIOB M CIJIABOB

2. Hamumure ypaBHEHUs peakiui, HEOOXOAMMBIX JUIsl OCYIIECTBICHUS JTHX
MIPEBPALIECHUN:
Al — Al4C3 — AI(OH); — Al,O3 — Al — AlLS; — Al,O3
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JIABOPATOPHAS PABOTA Nel?

HasBanue pa6otbi: [lonyuenue, coOupanue u pacro3HaBaHUE ra30B

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

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

PeakTusbl: L{uHK, CoJIIHAs KUCIOTA, IEPMAHTaHAT KaJlis, CEpHAs KUCIOTa, METI,
M3BECTKOBAas BOJA.

Oo6opynoBanue: llltatu ¢ npobupkamu, Cyxoe roprodee, CIUUKH, TyYUHKH,
ra3o0TBO/IHAsA TpyOKa, acOecToBas ceTka, 1a00paTOPHBII IITATH.

Pesyabrarsl:

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

npeomemmnuwie: 11P6 01, ITPG 04, ITP6 06, ITP6 08.

3HAHHUS: CIIOCOOBI MOJIyYE€HUS MPOCTHIX BEIIECTB, 0OPA30BAHHBIX HEMETAJUIAMU U X
OKCHJIOB.

YMEHHSI: BBIIOJHATh SKCIEPUMEHT MO MOJIYYEHHIO U COOMpPAHUIO Ta3000pa3HbIX
BEILIECTB.

Xoxa pabdoThI:

Omnpit 1. [TosydyeHue, cobrpaHre U pacno3HaBaHUE BOAOPO/IA

Cobepure mpubOp Al NMOJYYEHHS Ta30B U MPOBEPHTE €r0 Ha FEPMETHYHOCTh. B
MpOOUpPKY MOJNOXKUTE 1—2 rpaHynbl UHKA U OpWIEHTEe B Hee 1—2 MII CONSTHOM
KHCJIOTBL. 3aKpoiTe MpoOUpKY MPOOKOW C ra300TBOJHON TpyOKOH M HaJeHbTE Ha
KOHUMK TpyOKH emie OAHy mpoOupky. llomoxaute HEKOTOpOE BpeMs, UYTOOBI
npoOMpKa  3alMoJHWIACh  BBLACIAIOMIMMCS  ra3oM. YTO  MPOHUCXOAMT  TpH
B3aMMO/JICHCTBUU IIMHKA C COJSHOM KucioToN? CocTaBbTE€ ypaBHEHUE PEAKIUU U
PacCMOTPHUTE €€ C TOUYKH 3PEHMSI IPOLECCOB OKUCIIEHUS-BOCCTAHOBIJICHHUS.

CHuMuTe poOUpKy € BOAOPOIOM U, HE NEPEBOpaUMBas ee, MOJHECUTE K ropsIien
cnupToBKe. Eciii BOIOPO B3pBIBAETCA C IIIyXUM XJIONKOM, TO OH YMCTBIN, & €CJIH C
«JTAIOUIMMY» 3BYKOM, 3HA4HUT, BOAOPOJ COOpaH B CMECH C BO3IYyXOM («rpeMyuuit
rasy).

Omnpit 2. [losydyenue, cobrpaHre U pacro3HaBaHUuEe KUCIOpoaa

Cobepute npubOp M MPOBEPHTE €r0 Ha IePMETUYHOCTh. B MpoOUpKY HACHINIBTE
MpUMEpPHO Ha Y4 ee oObema nepmanranara kanusa KMnOg4 1 y oTBepcTus npoOUpKU
MOJIOKUTE PBIXJIBIH KOMOYEK BaThl. 3aKpoWTe MpOOHPKY MPOOKON C ra300TBOAHOM
TpyOKO. YKpenuTe npoOHpKy B JIallKe IITaTUBAa TaK, YTOObI KOHEI I'a300TBOJHOM
TPYyOKHU TOXOJWJI TOYTH JIO JTHA COCYyAa, B KOTOPOM OyaeT coouparhes kuciaopod. Uto
MPOUCXOUT NIPU HArpeBaHUM NepMaHraHata kaiua? CocTaBbTe ypaBHEHHE peakluu
Y PaCCMOTPUTE €€ C TOUKH 3pEHUS IPOLIECCOB OKUCIICHUSI-BOCCTaHOBIIeHUs. Hannune
KHCJIOpOJia B COCY/I€ MTPOBEPHTE TIACIOUICH JTyYUHKOMN. 3aUIINTE CBOU HAOJIIOIEHUSI.

Omnpgit 3. Tlonydenue, cobupanue U pacrno3HaBaHue okcuaa yriepomaa (IV)

B npoOupKy noMecTuTe HECKOJIBKO KYCOUKOB MeJla WM MpaMopa U npuiente 1—2
MJ pa30aBIEHHON COJISTHOM KHUCIOTHL. bBBICTpO 3akpoiTe mpoOWpPKYy MpOOKOH ¢
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ra3ooTBOAHON TpyOKoil. KoHer TpyOku omycTtuTe B Opyryro HNpoOHMpKY, B KOTOPOU
HaXOJIUTCSI 2—23 MJI U3BECTKOBOI BOJIBI.

Heckonbko MUHYT HaO0JaiiTe, Kak yepe3 U3BECTKOBYIO BOY MPOXOJAT My3bIPbKU
raza. Uro npoucxoAMT NpH B3aUMOJCHCTBUM MeJla WJIM MpaMopa C COJSHOU
kucaoroil? CocTaBbTe€ YpaBHEHHE pEakLUU M PacCMOTPUTE €€ B CBETE TEOpPUU
AJIEKTPOJIMTUYECKON AUCCOLUALINH.

ITo xoty pabOTHI 3aM0IHATE TAOJUIY U CAETANTE BHIBOJBI.

KoHTposibHBIE BONIPOCHI.

Pemnre 3anaun.

1. Kakyro maccy umeer Kuciaopos 0o0bEMom 7 a?

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

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

JIABOPATOPHASA PABOTA Nel3

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

esu padoTbI
1. M3yuuTh CBOMCTBA OKCUJOB U TUAPOKCHI0B demenToB I1I mepuona.

2. 3akpenuTh 3HAHMS O IEPUOJINYECKU U3MEHSIOIINUXCS CBOMCTBAX 351eMeHTOB B [1C,
AKCIIEPUMEHTAIBHO U3YYMB XUMHUUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB TPETHETO
MEPHUOJIA U UX COCTUHECHUM.

3. Hammcath ypaBHEHHUS BBHITTOJTHCHHBIX PEAKITHIA.

PeakTuBbI: ATIOMUHUEBAS CTPYKKA, COJNSHAs KUCJIOTA, CEPHAs KHUCIIOTA, a30THAs
KHUCJIOTa, TUApPOKCU HaTpusi, cyibdar xkeneza (II), xmopuna xeneza (III), mutpar
CBUHIIA, [IUHK.

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

Pesyabrarsl:

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

npeomemmnuwie: 11P6 01, ITPG 04, ITP6 06, ITP6 08.

3HAHHUS: CBOMCTBA METAJJIOB, HEMETAJIJIOB M UX COCIUHCHUM,

- IOHATHE aM(POTEPHOCTH COEAMHEHUH, 00PA30BAHHBIX MEPEXOTHBIMHU METAIIJIAMHU.

YMEHMSsI: BBIMOJHATH SKCIIEPUMEHT 10 MOJYYEHHUIO M Pacro3HaBaHUIO aM(pOTEPHBIX
COE€IMHEHUN

- COCTaBJIATh YPABHCHUSI XUMHMYECKMX PEAKLHM, XAPAKTEPHBIX JJISI METAIJIOB,
HEMETAJIJIOB U UX COCAUHCHUN

Xoa padoTbi:

OmnglT 1. OTHOIIIEHNE IPOCTBIX BEIIECTB K BOJIE.

B Tpu mpobupku HanmeiTe 2mMil BOABI, B TIEPBYIO MOMECTUTE HEOOJBINON KyCOYEK
HATpHs, MPEABAPUTEIILHO OCYIINB €r0 OT KepocwHa (PHIbTPOBAIBHOM Oymaroi, BO
BTOPYIO — TPaHyJly aMalbIUPOBAaHHOTO AIOMHUHUS, B TpPeThio — cepy. JloOaBbTe B
KKyl pobupky 1 kammo pactBopa denondranenHa. OTMETHTE MPOUCXOISIIHE
n3MeHenus. CraenaiTte BbIBOJ O CBOMCTBAX MPOCTHIX BEIIECTB M HUX COCIMHEHUH.
3anummTe ypaBHEHUS PEAKIIUM.
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OmnbIT 2. OTHOILIIEHNE OKCHU/IOB MarHusl, aIFOMUHUS U KPEMHUS K KHCIOTaM.

B nepByro npoOGupKy MOMECTHUTE HEMHOTO MOPOIIKAa OKCHUJA MarHusi, BO BTOPYIO -
HEMHOT'O MOPOIIKAa OKCHUJA AJIIOMUHHS, B TPEThIO — OKCHMIA KpeMHHs. B kaxayro
npoOupKy no06aBbTe 1 MI1 cepHOM KUCTOTHl. OTMEThTE MPOUCXOAIINE U3MEHEHHs. B
Kakol TpoOupke u3MeHEeHUM He mpoucxonut? OObACHUTE, MOYEeMy. 3alUIIuTe
YPAaBHEHHUS PEAKLIHA.

OnpiT 3. OTHOIIIEHHE THAPOKCUIOB K KMUCJIOTaM U IIeJI0YaM.

s [lonyuenue u ceovicmeéa eudpokcuoa maenus. B mpobupky momectutre 1 wmi
pacTBopa XJIOpUAa MarHus, 100aBbTE MO KAIUSIM PAacTBOP THIPOKCHIA HATpUs JO
o6pasoanms ocagka Mg(OH),4. [Tomydennbiit 0cagoK pasieanuTe B JBe IPOOUPKH.
B omny mpoOupky ¢ ocaikoMm 100aBbTE€ PacTBOP CEPHOM KHUCIOTHI, B JIPYTyl0 —
pacTBOp ruapokcuaa Hatpus. OTMETbTE NPOUCXOAAIIME U3MEHEHUS. 3alUIIUTE BCE
BO3MOJKHBIE ypaBHEHUs peakuuil. CremaiTe BBIBOJ O CBOMCTBAX MarHusi M €ro
COCIMHEHUN.

* [lonyuenue u ceoticmea 2uOpoOKCUOAa anrtOMUHU.

B npobupky nmomectute 1 miut pactBopa cynibdaTa amOMUHUS, 100ABHTE MO KaIIsIM
pacTBOp THAPOKCHIA HATpHsi 10 oOpasoBammst ocagka Al(OH)sd. ITomyuenmsrit
0CaJI0K pa3fieNiuTe B JABe Npobupku. B oaHy mpobupky ¢ ocagkoMm 100aBbTE pacTBOP
CEpPHOM KHCIOTBI, B JPYIyl0 — pacTBOp ruapokcuaa Harpus. OTMeTbTe
npoucxoasmue u3MeHeHus. [Ipy B3aMMOJEHCTBHM THAPOKCHIA ANIOMHUHHUS C
BOJHBIMU pacTBOpaMu 1ienodel oOpa3yroTcst ruapokcoamoMuHatel  NaAlOo,
3anMIInTe BCE BO3MOJXKHBIE ypaBHEHHWs peakuuil. CrenmaiTe BBIBOJ O CBOWCTBAX
QIFOMUHUS U €r0 COEMHECHUN.

OmnbiT 4. CpaBHEHME CWIIblI KUCIOT dieMeHToB 11 nepuoaa

B 2 npoOupku nomectutre mo 1 M1 KOHUEHTPUPOBAHHOI'O PACTBOpA CHUIIMKATA
HaTpUs U MpuieiTe B oAHYy npodupky 1 M pactBopa opTodocdopHOil KUCTOTHI, B
Ipyryto — 1 M pacTBOpa CEpHOW KHUCIOTHL. 3anuiiuTe HaOmogeHus. Hamummre
YpaBHEHUE PEeaKklUH, CeIaiTe BBIBO O CUJIE HEMETANIMYECKUX CBOMCTB Y KPEMHHUS,
dbocdopa, cepsl 1 0 cuie KUCIOT, 00pa30BAHHBIX JAHHBIMU HEMETAJIJIAMU.

[To xoty pabOTHI 3aM0IHUTE TAOJUILY U CAETANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.

1. Kak u3MeHs0TCS OCHOBHBIE CBOMCTBA OKCHJIOB M TUAPOKCHUIOB B Tieproie?

2. Kak U3MeHSI0TCS] KUCIIOTHBIE CBOMCTBA OKCHUJIOB M TUAPOKCUIOB B iepuoe?

3. Uepes Kakue COENMHEHUS OCYIIECTBIISECTCS EPEXOT OT OCHOBHBIX COCAMHEHUH K

KUCJIOTHBIM?
4. C nmoMoIIBI0 KaKMX BEIIECTB MOXKHO JOKa3aTh MPUHAUIEKHOCTh TMAPOKCHIA K
OCHOBAHMSM WJIM KUCJIOTaM?

JIABOPATOPHAS PABOTA Nel4
Ha3zBanme padorbi: Koppo3us METAIIIOB U METO/IBI 3aIIUTHI
esiu padoTbI
1. TIloBTOopUTh W  3aKpenuTh  CYIMIHOCTb  MPOLECCOB  XUMUYECKOM U
ANEKTPOXUMUYECKON KOPPO3UU METAJIJIOB;
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2. UccnenoBaTh BIHMSHUS TPHUPOABI METaia, CpeIbl W BHENIHUX YCIOBUU Ha
IPOLIECCHI KOPPO3UU METAJUIOB;
3. O3HAKOMHUTHCSI C OCHOBHBIMH METOJIJaMU aHTUKOPPO3HMOHHOM 3aIIUTHI.

PeaxtuBbl: Zn (rpanynsi), Cu (ToHKas mpoBosioka 0e3 m3omsmuun), HoSO4 (10%),
HCI (pa306.), pactBopsl CuSO4, NaCl, K;[Fe(CN)s] (kpacHas kpoBsiHas coib), Fe
(MenKkue CTPYXKKH WM OUMILNEHHAs MeJIKas MPOBOJOKAa B KyCOYKax), CTalbHbIC
TUTACTUHKH.

Oo6opynoBanue: Haxxnaunas Oymara (11 3a9MCTKH), IIUTIIEI TUTEIbHBIC, CIIMYKH,
JepKaTenb I MPOOMPOK, MTATHB C MPOOHMPKAaMHU, CTEKIISTHHAs BOPOHKA, METHBINA
COCTMHUTEIHLHBIN MPOBOIHUK, CAHUTAPHAS CKIISTHKA

Pesyabrarsl:

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

npeomemnwte: 11P6 01, TTPG 04, ITP6 06, ITPG 08.

3HAHUA: CYIIHOCTh IIPOILIECCOB XMMUYECKOUN U IJIEKTPOXUMUUYECKON KOPPO3HH,

- OCHOBHBIE METO/Ibl AHTUKOPPO3UOHHOM 3aIIUTHI.

YMEHHUS: Pa3uyaTh BUAbI 3AIIUTHBIX TOKPHITHIA

- 3aITUCBHIBATh CXEMbI aHOIHOTO U KaTOJHOTO MPOIECCOB

Xoxa pabdoThI:

OnpiT 1. Xumudeckas u 31eKTPOXUMUYECKAsi KOPPO3Usl IIMHKA.

B mpoGupky ¢ 10 karuisiMmu pacTBOpa CEpHOM KUCIOTHI OMYCTUTE TPaHyIy LHMHKA.
OtMmeThTe 00pa3oBaHHME MY3BIPHKOB Tra3a Ha TMOBEPXHOCTH TpaHyibl. Hamwmmre
YpaBHEHUE pPEaKIHUH B3aHUMOJEHUCTBHUS LMHKA C KHUCIOTOW. B Ty ke mnpoOupky
OIYCTHUTE MEIHYIO MPOBOJIOKY M KOCHHUTECh €0 TPaHYJbl MUHKA. UTO M3MEHUIOCH?
Kakyto ¢QyHKUHIO BBIONHSIET MeaHas npoBojoka? HamucaTe cXeMbl aHOJHOTO U
KAaTOJHOTO MPOLIECCOB IIPU €ro padoTe.

OmnbIT 2. PAaKTOPHI, BAUSIOUIAE HA CKOPOCTh KOPPO3UHU

2.1. BausiHue KOHIEHTpAIlMK OKUCIUTEIISI HA CKOPOCTh KOPPO3HH.

B npob6upky ¢ 5 xamnsiMu cepHOM KUCIOTHI 100aBbTe 5 Kareab BOAbL, T.€. pa30aBbTe
pactBop B ABa paza. [Iponenaiite onbiT, aHamoruuHblid oneITy 1. Coenalite BBIBOJI O
BJIMSIHUM KOHIIEHTpalui H™ -MOHOB Ha CKOPOCTH KOPPO3HUH.

2.2. BnusitHue Ha KOPpO3UI0 IPUPO/IbI 3aUTHOTO MOKPBITHS.

JIBe mpoOupku HanoMHUTE Ha 1/2 ux oObeMa AUCTHILTUPOBaHHOU BomOM. [lo6aBbTe
B KOXIYI0 M3 HUX MO 2-3 Kalld CEpHOM KHUCIOThI M MO 2-3 KaljM pacTBopa
rekcarmanodeppara (III) kamms Ks[Fe(CN)s]. OnH sBisiercs KadeCTBEHHBIM
PEaKTMBOM Ha MOHHI Fe?*, ¢ KoTopbIMu 00pa3yeT cuHee OKpaliuBaHue (TypHOyseBa
cuHb). B ogHy npoOupKy OnmycTHUTE kKENEe3HYI0 MOJOCKY, B KOTOPOM 3a)kaTa rpaHyJsia
LIMHKA, a B APYTYIO — JKEJE3HYI0 MOJIOCKY, B KOTOPOH 3a)kata rpaHyJja ososa. [leppas
MpoOMpKa UMUTHPYET KOPPO3HUIO OLIMHKOBAHHOIO JKeJie3a, a BTOpast — JY>KEHOTO, T.€.
MTOKPBITOTO 0JI0BOM. OTMEThTE, B KaKOW MPOOHMPKE MOSBIISETCS CHHEE OKpAIlIBaHHUE.
CocraBpTe CXEMBl aHOJHBIX M KaTOMHBIX TmporieccoB. OOBACHHUTE, Kakoe U3
MOKPBITHIA SIBJISIETCS KATOIHBIM, a Kakoe — aHOMHbIM. Kakoe W3 HHUX W moYemy
3aIUIIALET JKEJIe30 OT KOPPO3WH, a KAaKOe HE 3aIUIIacT?

2.3. Bistnue nvHruOuTopa Ha CKOPOCTh KOPPO3HUH.

B nBe mpoOupku Haneite 2-3 M pacTBOpa CEPHOM KHUCIOTHI U B OJIHY W3 HUX
no06aBbTe 4—5 Mu1 pacTBOpa Ouxpomara kanus. B 00e mpoOUpKU OMyCTUTE MOJOCKH
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kene3za. Hamummre ypaBHeHUe peakiyii B mepBoi NpoOupke U OOBIACHUTE, MTOYEMY
OHa HE MPOTEKAET BO BTOPOI1 (I'/1€ MPUCYTCTBYET OMXPOMAT Kajusl).

2.4. BiusiHrE HEKOTOPBIX AHUOHOB HAa CKOPOCTh KOPPO3HH.

B nBe nmpoOupku Hanelrte 1mo 2—3 My cyiabdaTta u xjopuaa Mmeau. B ode mpobupku
IIOMECTUTE MOJIOCKU amtoMuHus. Onummte HadmoaeHus. Kakoe BiMsHUE OKa3bIBAET
XJIOPUJ-UOH Ha KOPPO3HIO AIFOMUHUSA?

ITo xoty pabOTHI 3aM0IHATE TAOJUIY U CAETANTE BHIBOJBI.

KoHTposibHBIE BONIPOCHI.

1. Vcxonast u3 nabopatopHoil paboThl, TPEIOKUTE CIOCOOBI 3alIUTHl METAIJIOB OT
KOppO3UH.

2. IlpuBenuTe mpuMepsl Ta30BOM KOPPO3UU METAILIOB.

3. Kakoil Meramn paspymaercs TpU  DIEKTPOXUMHUECKON  KOppO3UH B
MukporaibBaHomnape: Fe unu Mg, Fe nimu Cd, Fe nium Ni?

4. Kakue mpouecchl NPOUCXOASAT MpPHU TOBPEXKACHUU TOBEPXHOCTHOIO CIIOS
HUKEJIMPOBAHHOIO XKele3a?

JIABOPATOPHAS PABOTA Nel5

Ha3zBanue patdorsl: [IpoBenenue peakiuii o 0OHaApYKEHUIO yIiiepoaa U Boaopoaa
B OPTaHMYECKHUX BEIIECTBAX

esiu padoThbI
1. IlpoBecTn peakuuu, MNOATBEPKAAIONIME HAIMYME YIJIEpoJla W BOAOpoAa B

OpPTraHUYECKUX BEIICCTBAX.

2. Hanucath ypaBHEHHS BBHITIOJTHEHHBIX PEAKIIUH.

Peaktusbl: CaxapHbiii necok, xje0, okcua menu (I1), uzBectroBast Boja, nmapadus,
MEIHBIN KyIIOpOC.

Oo6opynoBanue: IllTatuB ¢ mpoOdupKaMu, JIOKEUKa JIJIs1 COKUTAHUS BEIIECTBA, CyX0e
roproyee, CIUIKH, acOecToBas ceTka.

Pesyabrarsl:

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

npeomemmnswie: 11P6 01, ITP6 04,I1P6 06, ITP6 08,

3HAHMSI: COCTaB MOJICKYJI OPraHUYECKUX BEIICCTB

YMeHHsI: TPOBOJUTH JAOOPATOPHBIM OKCIEPHUMEHT TI0 OMPEICIICHHIO COCTaBa
OpTaHUYECKUX BEIICCTB

Xoa padoThi:

OmneiT 1. OnpexnencHue yriaepoaa npoOoi Ha 0OYIIMBaHNE M HA BBIICICHUE KONOTH
IIPU TOPCHHUH.

Ha nokeuky st COKMTaHusl BEHIECTBA IMOJOXKHUTE KyCOuek XxJjieba M HarpeuTe Haj
maMmeHeM. OOyTiuBIIIasICs Macca YepHOTo xjeda — yriiepo.

Ha noxeuky juisi CKMTaHUs BEIIECTBA TOJIOKHUTE KycoueK mapaduHa, BHECUTE B
miams. Konots, BRIAEISIONIASACS IPU TOPSHUH — YTIAEPOI. 3aMUIINTE HAOTIOACHMUS.

OnpiT 2. OnpenencHue yriiepojaa W BOJIOPOJIa COXIKCHHEM BEIECTBA ¢ OKCHUIOM
meau (1I).

[IpuroToBhTE CMECH U3 XOPOIIO PACTEPTOro caxapa M MOPOIITKOOOpPa3HOTO OKCHIA
menu (II), B3sitoro B m30wiTke. [loMectuTe cmech B mpoOupky cioem 0,5 cm. Y
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OTBEPCTHUSI TPOOUPKU MMOMECTUTE PBHIXJIbIA KOMOYEK BaThl C HAHECEHHBIM HAa HETO
0e3BoHBIM cylbaTom Meau. BceraBbTe B mpoOupKy MNpoOKYy € Tra300TBOIHON
TpyOKOM, KOHEI] KOTOpOH OMYyCTUTE B JIPYryl0 MPOOMPKY C H3BECTKOBOM BOJIOMN
(5wmn). [lpubop ykpemnurte B mTaTUBE, U Mojorpente cmech B mpodupke. Korga Bbi
OPUAETE K 3aKIIOUYCHHIO, YTO PEAKLMs 3aKOHYMJIACH, BBIHBTE M3 M3BECTKOBOM BO/IbI
KOHEI[ Ta300TBOJIHOM TPYOKH U MOCJIE 3TOr0 MPEKPATUTE HATPEBAHHUE.

JlaiiTe puOOpYy OCTBITh, MOCIE YEro pazdepuTe €ro U pacCMOTPUTE PE3yJbTaThI
peaKkuu, OTMETUB, MPOM3OIUIA JU H3MEHEHUS C caxapoM, OKCHJIOM MEIU U C
M3BECTKOBOM BOAOM? OnummTe U 0OBSICHUTE MPUUYUHY 3TUX H3MeHeHul. CocTaBbTe
ypaBHeHUS peakiuu. Crenaite BbIBOM, CBUAETEIBCTBYIOT JIM MPOILIEIINE PEAKIIUHU O
TOM, YTO B COCTaB caxapa BXOJST YIJIEPO/ U BOJOPO U TOUEMY.

[To xomy pabOThI 3aMIOJIHUTE TAOJHITY U CAETIATe BHIBOJIBI.

KonTposbHbIe BOIPOCHI.
Pewre 3apaun.
5. Haiitu monekynsipuyio opmyiny BemiecTBa, coiaepkaimiero 81,8% yriepona u
18,2% Bopopona. OTHOCUTENbHAS IUIOTHOCTH BEIIECTBA 1O a30Ty paBHa 1,57.
6. Haiitu monekynsapHyto ¢GopMyny MpeaelbHOTO YIIEBOJOPO/Ia, MaccoBasl JOJIs
yrmepoaa B kotopom 83,3%.

JIABOPATOPHAS PABOTA Nel6

Ha3Banmue padorbl: Pacno3HaBaHu€e M1acTMAacC U BOJIOKOH

esiu padoThbI
1. M3yuuTh CBOMCTBA MJIACTMACC U BOJOKOH.

2. 3Has CBOMCTBA, MPOBECTH PACIO3HABAHME TIACTMACC U BOJIOKOH.

PeaktuBbl: HaGopsl miactMacc U BOJIOKOH, all€TOH, KOHIIEHTPUPOBAHHbBIE CEpHAs
KHCJIOTa M a30THAs KUCJIOTA.

Oo6opynoBanue: IllTatuB ¢ mpoOdupKaMu, JIOKEUKa JIJIs1 COKUTAHUS BEIIECTBA, CyXOe
roproyee, CIUIKH, acoecToBas ceTka.

Pesyabrarsl:

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

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

3HAHHUSI: COCTaB U CBOMCTBA IIJIACTMACC U BOJIOKOH

YMeHMsI: IPOBOJAUTH JA0O0OPATOPHBIN AKCIEPUMEHT 10 PACIIO3HABAHUIO IJIACTMACC U
BOJIOKOH

Xoa padoTbi:

Ilpumeuanue: nipu NPoOBEICHUN PabOTHI MOJB3YUTECH MPUIIOKEHUEM 2 (Tabaunen
1,2)

OmplT 1. Pacnio3naBanme miaacTMacc.

Hcnonb3yst Tabnuily, MOBTOPUTE CBOMCTBA MOJUATUIICHA U MOJIUCTHPOIIA. 3aMUIITUTE
YpaBHEHUS PEAKINI MOIYYEHHUS 3TUX MTOJIUMEPOB.

Pacnoznaiite 3T 1macrtmaccsl. Pacrno3sHaBaHuMe miacTMace CIlieAyeT HayaTb C
BHEIITHETO OCMOTpa, a 3aTeM IIepeuTH K HCCIEAOBAHUI0 HX OTHOIIECHUS K
HArpeBaHUIO W TOpPEHHI0. [I0TOM HCHBITHIBAIOT JCWCTBHME HA HUX PACTBOPHUTEJIEH.
YKaxute XapakTepHble TPU3HAKH TTOJTUATHIICHA U TIOJIMCTHUPOIA.
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OmnpiT 2. Pacnio3HaBaHWE BOJIOKOH.

Hcnonb3yst Tabnuily, MOBTOPUTE CBOMCTBA BOJOKOH. BaM IaHbI XJIOMOK, BUCKO3a U
mepcTh. Pacmo3naiite 3Tm BoJIoKkHA. Pacro3HaBaHWe BOJOKOH HAYMHAIOT C MX
cokuranus. [Ipu 3TOM MpOCHEKHUBAIOT, C KAKOW CKOPOCTHIO MPOUCXOIUT TOPCHHE,
UCCIICAYIOT 3amax MpPOAYKTOB TOPEHHs. 3aTeM IMPOBEPSIOT JICHCTBHE HA BOJIOKHA
KHACJIOT ¥ PacCTBOPUTENCH. YKaXHUTE XapaKTepHbIC MPHU3HAKU XJIOMKA, BUCKO3bI U
IIEPCTH.

[To xomy pabOThI 3aMOJIHUTE TAOJHITY U CAETIATe BHIBOJIBI.

KoHuTposibHbIe BONPOCHI.
JlaiiTe KmaccuuKaIiio BOJIOKOH.
Jaiite knaccupuKanuio miacTMacc.
YeM HCKYCCTBEHHBIE BOJIOKHA OTIIMYAIOTCSI OT CHHTETHICCKUX ?
Yem maxHyT NpH MOHKATAHUHU XJIOTTIaTOOyMa)KHBIEC HUTH?
Jlath ompenenieHHe MaKpOMOJEKYJbI, JJIEMEHTApPHOTO 3BEHAa U CTEICHU
nonuMmepu3anui. Kak BIUsSeT BeMMYMHA MOJICKYJISPHOW MacChl Ha CBOWMCTBA
BBICOKOMOJICKYJIIPHBIX COSAMHEHU?
6. UeM peakiuu MOJTMKOHICHCAIIMN OTIIMYAIOTCS OT PEAKITUI MOTMMepHU3aIiuu?.

OO E

JIABOPATOPHAS PABOTA Nel/

Ha3zBanmue pabéorsbi: VccienoBanue CBOMCTB CIUPTOB U AJIbACTHAOB

esiu padoThbI
1. N3yuuth pu3nuecKue CBOMNCTBA AITUIOBOIO CIIUPTA U TIIULEPHUHA.

2. TlpoBecTn KauyeCTBEHHYIO PEaKIIMI0 HA MHOTOATOMHBIC CITUPTHI.
3. TIpoBecTr KaueCTBEHHYIO PEAKIIMIO Ha aJIbICTU/IBI.
4. HanucaTh ypaBHEHHSI BBIIIOJTHEHHBIX PEAKIUH.

PeakTuBbI: DOTUJIOBBIA CIUPT, CEpHAsl KUCJIOTA, TIMIIEPUH, PACTBOPHI Cyibdara
meau (I1) u rugpokcuna Hatpus, GopmanuH, HUTpaT cepedpa (2% pacTBop), aMMHUaK,
BOZA.

Oo6opynoBanue: IlltatuB ¢ npoOupkamu, MeaHash TOBOJIOKA (CHUpalib), CyXOe
roprodee, ClimyKu, acOecToBas CeTKa.

Pesyabrarsl:

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

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

3HAHMSI: CBOMCTBA CIUPTOB U aJIbJCTUIO0B

YMEHHsI: COCTaBJIATh YpPaBHEHUS peEaKIMil, XapaKTEepHBIX JUIsi CHUPTOB U
aJbJCTUIOB.

Xoa padoTbi:

OmnbiT 1. PU3MYECKHE CBOMCTBA ATUJIOBOTO CIIUPTA U TJIUIIEPUHA.

Haneiite B omHy mpoOMpKy HEMHOTO STHUJIOBOTO CIHPTA, a B JAPYTYIO HEMHOTO
rimiepruHa (oOpatute BHMMaHHE Ha €ro Bs3KocTh). J[oOaBbTe B 00e mpoOupku
HEMHOTO BOjbsl. OOpaTUTe BHUMAaHHE HA PAaCTBOPEHUE CHUPTOB B Boze. Omummre
(r3MYecKue CBOMCTBA ATHIIOBOTO CIIUPTA U TIIHIICPUHA.

OnpiT 2. XMMUYECKHE CBOWCTBA ATUIOBOTO CIIUPTA.

2.1. OkucneHue CuupTa B alIbJICTHIL.
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Haneiire B mpoOupky 0,5MJ1 3THJIOBOTO CIUPTa U MOTPY3UTE B HETO PACKAIEHHYIO
MeHylo cnupaib. OOparure BHUMaHUE Ha TMOSBJICHHE 3amaxa albJeruaa u
BOCCTaHOBJIEHHE MeAu. OMNBIT MOXHO TOBTOPUTH HECKOJIBKO pa3, OIycKas
pacCKaJICHHYI0 MEJHYIO IMPOBOJIOKY B CHUPT. 3anuiuute HaOmrogeHus. Hamummre
ypaBHEHHUE PEAKIMU TAHOJIA C OKCHJIOM MEIH.

2.2. [lonyyeHue TUITUIOBOTO Ydupa.

Haneiite B mpoOupKy 1M1 3TUIOBOTO CHUPTA, 100aBbTE CTOJIBKO K€ KOHI[. CEPHOI
kucioTel. Crerka Harpeiite. OOpaTuTe BHHMaHHE Ha CHEIU(UYSCKHA 3amax
IuATUIOBOTO A(upa. Hamumwure ypaBHEHHME peaKIUU MOIYYEHHS JAUITHUIOBOTO
adupa U3 3TaHoOIA.

OneiT 3. B3aumoneiictBue mmieprHa ¢ rujapokcugoM Menu (II) — kayecTBeHHas
peaKIius Ha MHOTOATOMHBIE CIUPTHI.

B npobupky nomectute 2-3 kamim pactBopa cyinbdata menu (II) m 4-5 xanens
pacTBopa rugpokcuaa Hatpus. OOpaTuTe BHUMaHUE Ha BBINMAJICHUE TOJIyOOT0 Oocajika
rugpokcuaa meau (11).

JloGaBbTe B 3Ty MPOOUPKY PacTBOp MIMIIEPUHA W THIATENIBHO Mepemerniaite. Yto
npouszonuio ¢ ocaakom? Kak H3MeHWIACh OKpacka pacTBopa? 3alMIluTe
HaOmogeHusi. Hamummre B CTpykTypHOHM  (opMmMe  ypaBHEHHE  peakluu
B3aUMOJICUCTBUS TiMiepuHa ¢ TujapokcuaoM meau (II) m HazoBuTE mMONy4eHHOE
BEILIECTBO.

OmeiT 4. KauecTBEHHBIE PEAKIINN HA AJILJIETUIBL.

4.1. Peakuus dhopmanbaeruaa ¢ rugpokcuioM meau (10).

B npobupky momectuTe cHavana S5 kamenb (opMalivdHa, 3aTeM 2 Kalid pacTBOpa
cynbdara menu (II) u 5 kanens 10% pactBopa ruapokcuga HaTpusi. Cpasy HauUHHUTE
HarpeBath, CJeAsS 3a IMOCIAEAOBATEIbHBIMA HW3MEHEHUSMH, MPOUCXOISIIUMHU B
npobupke ¢ ocaakoM. OOpa3yroluicss B KOHIIE PEaKIMH KPACHBIM OCaJ0K HUMEET
coctaB  CuyO. 3anumure HaOmoaeHus. Hamummre ypaBHeHHE peakIMH
dbopmanpaeruaa ¢ ruapokcuoMm meau (I0).

4.2. Peakius «cepeOpsHOTO 3epKaiay.

[Ipn mpoBeneHUM OIBITa CTPOrO COONIOAANTE MOCIEAOBATENILHOCTh T00ABICHUS
PEaKTUBOB.

B uucryto cyxyto mpoOupky nomecture 2 kariau 2% pacTBopa HUTpaTa cepedpa u
B300MTaliTE, YTOOBI OH XOPOIIO CMOYIJI CTEHKH MpoOupKku. Jlo0aBbTe Karuito KOHII.
pacTtBopa amMmmuaka. Eciu mosiBUTCst Oypblii HEMCUE3aIOMIMM 0caloK, 100aBbTe emié
Karutio aMMmuaka. Eciii ocamok Mcue3HeT cpasy, BTOPYIO Kamuiio He goOamisiiTe, a
BBeauTe 2 Kamm ¢opmanuHa. Ilocne atoro, He B30anNThIBasi CONEPKUMOTO, Clerka
nojorpeiTe, He JOBOAS 10 KumneHus. HaOmronalite oOpa3oBaHMe Ha CTEHKax
npoOupku Onectsmiero cios cepedpa. Peakius «cepeOpsiHOro 3epkaina» -
XapakTepHasli peakius Ha aJbJeTubl. 3anuiuute HaOmojeHus. Hanwummre
ypaBHEHHUE PEAKIIMY BOCCTAHOBJICHHS cepedpa hopMaTnHOM.

[To xomy paboThI 3aMIOJIHUTE TAOJUITY U CIETIATE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.

OcyuiecTBuTe NpeBpalieHus: (COCTaBbTe ypaBHEHUS coriacHo cxeme). [lonnuimmre

Ha3Banus semects. C,H, — Co,Hys — Co.HsOH — CH3COH
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JIABOPATOPHAS PABOTA Nel8

Ha3zBanue pa6orsl: VccnenoBanrue CBOMCTB KapOOHOBBIX KUCJIOT U UX COJIEH

esu padoTbI
1. IlpoBecTH ONBITHI, MOATBEPKIAIONINE CBONCTBA OPraHUYECKUX KHUCIOT (Ha

IpUMEPE YKCYCHOM KUCIOTHI).
2. CpaBHUTH CBOICTBA OPraHUYECKUX U HEOPTAHUUECKUX KUCIIOT
3. Hamwmcarb ypaBHEHUS BBIIIOJIHEHHBIX PEAKIIUI B MOJICKYJIIPHOM U HOHHOM BUJIE.

PeaktuBbl: ComsiHas KuCIoTa, THUAPOKCHJ HATpHUs, YKCYCHas KHUCIOTa, IHUHK,
dbenondranens, TakMyc, KapOOHAT KaJbIHs, MBUIBHBIE CTPYKKH.

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

Pesyabrarsl:

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

npeomemmnuwte: 11P6 01, TTPG 04, ITP6 06, ITP6 08,

3HAHMA: CBOMCTBA KApOOHOBBIX KUCIIOT U UX COJIEH

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

Xoxa pabdoThI:

Ilpumeuanue: ONBITBI C OPraHUYECKMMU W HEOPTAHUYECKHUMHU KHCIOTAMHU
MIPOBOAUM IapasuIeNIbHO.

Omnbit 1. CBOWCTBA YKCYCHOW KUCIIOTHI.

1.1. [lomecture B 2 mpoOUpPKH MO OJHOW TpaHyle IMHKAa U JA00aBHTE B MEPBYIO
MpOOUPKY 2 MJI YKCYCHOM KHCJIOTHI, BO BTOPYIO — 2 MJI COJISTHOM KHUCIOThl. OOpaTuTe
BHUMAHUE Ha TIOSBJICHHE TYy3bIPHKOB Traza B o00eux mnpoOupkax. 3anuiluTe
HaOmoaeHus. Hanummre ypaBHEHHE peakIMM IUHKA C YKCYCHOM KHCIOTOW M C
coiistHOM kucioToi. [loamummTe Ha3BaHUS BEIIECTB.

1.2. Tlomecture B 2 mpoOUpKH MO 2 MJI pacTBOpa Ienoud (THAPOKCUJ HATPHS),
n00aBbTe B KAXKIYH MNpoOUpKY Karo deHondTanenHa. BBenure B TEpBYIO
MPOOHPKY 2 MJT YKCYCHOU KHCIIOTBI, BO BTOPYIO — 2 MJI COJITHOM KHUCIIOThI. OOpaTuTe
BHUMaHHE HAa W3MEHEHUE OKPACKHM B O0EUX MpoOHpKax. 3amuInuTe HAOIIOACHUS.
Hanummre ypaBHeHus npoBeAEHHBIX peakuuid. [loagnumunre Ha3BaHUS BELIECTB.

1.3. [TomecTtuTe B 2 mpoOUpPKHU HEMHOTO KapOOHATa KaJbIUs U 0OABHTE B MEPBYIO
NpoOUpPKY 2 MJI YKCYCHOM KHCJIOTHI, BO BTOPYIO — 2 MJI COJISHOH KHCJIOTHI.
BauMarenbHo npoHaOmomaiiTe 3a  MPOUCXOMSIIMM  MPOIECCOM.  3alMIIUTE
HaOmoieHus. Hanuimmre ypaBHEHUs BBITIOTHEHHBIX peakiuu. [loanumninre Ha3BaHUs
BEILIECTB.

OnpIT 2. 'uapoau3 mMblia.

Conu cTeapruHOBOM KHUCJIOTHI U IIEJIOYHBIX METAJIJIOB MPEJACTABISIOT COOOM Mbla.
Hccnenyem cBoicTBa MbLia.

2.1. Haneiite B mpoOupKy 2MJ JUCTHUIUIMPOBAHHOW BOJBI, 100aBbTE B HEE OJHY
CTPYXKY MbIJIa M Xopomio mnepememante. OOpatuTe BHUMaHHE Ha TIOSIBICHHE
MyTHOTO pacTBOpa. 3amumuTe HaOmoAeHus. Hamwumumre ypaBHEHWE peaKIuH
TUAPOJIM3a MbLIA.

2.2. K nonydueHHomy pacTBopy noOaBbTe 1-2 kammm QenondranenHa. Obpatute
BHUMAaHHE Ha OKpacKy pacTBopa. Kakyo cpeay UMeeT pacTBOP MbLIa.
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[To xomy paboThI 3aMOJIHUTE TAOIHITY U CACIIAUTE BHIBOIBI.
KoHTpoJibHBIE BONPOCHI.

1. Kakas Beicias kapOOHOBAasi KUCJIOTa BXOJAUT B COCTaB Mbliia?

2. Ilouemy MBUIOM YMBIBAaThCSI HE PEKOMEHYETCS?

3. Uto mpencTaBisioT co00i CUHTETUYECKUE MOIOIITUE CPEICTBA?

JIABOPATOPHAS PABOTA Nel9
Ha3zBanmue patdorsbl: VccienoBanue CBOMCTB MIKOKO3bI, Caxapo3bl, Kpaxmania
Hean padotsi
1. Jloka3aTb SKCIIEPUMEHTAIIBHO, YTO TJII0K03a 001a/1aeT CBOMCTBAMU
MHOT0aTOMHOTO CIIUPTA U albJerua.

2. HccnenoBaTh PU3NYECKUE CBOWCTBA CaXapo3bl.

3. HccnenoBaTh pacTBOPUMOCTH Kpaxmaiia B BOJIE, IPOBECTU KaU€CTBEHHYIO
pEeaKkIuIo Ha Kpaxmadl.

4. HanucaTh ypaBHEHHUsI BBIIOJTHEHHBIX PEAKIUH.

PeaktuBbl: 10% pacTBOp DNIOKO3BI, caxapo3a, Kpaxmaj, pacTBOp THUAPOKCHAA
HaTpusi, pacTBop cyabdara meau (1), cepnas kuciora, Boja, oaHas Boja.

Oo6opynoBanue: IlltatuB c mpoOupkamu, Cyxoe roprouee, CIHUYKH, acOecToBas
CeTKa.

Pesyabrarsl:

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

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

3HAHMSI: CBOMCTBA IJTIOKO3bI, CaXapo3bl U Kpaxmana

YMeHMsI: COCTaBJISITh YPABHEHUSI PEAKIINI, XapaKTEPHBIX JJIs TJIOKO3bI, CaXapo3bl U
KpaxMaria.

Xoxa padoTsi:

OmnpiT 1. CBOWCTBA TIIIOKO3BbI.

1.1. O6Hapy>keHHE Y TJIFOKO3bI CBOMCTB MHOTOATOMHOTO CIIMPTA.

[TomecTuTe B mpoOUpPKy 4 Karui pacTBOpa Mejaoun (TUIPOKCUIA HATPHUSA) U 2 KaTUTH
pactBopa cynbdara menu (I1). Berpsixuure conmepkumoe mpoOUpKku 10 0O0pa3oBaHUs
ocanka. JloGaBbTe Kario, TJIOKO3bl M THIATENBHO Tmepemeniaiite. OOparure
BHMMaHHE Ha 00pa30BaHUE PACTBOPA CUHETO IIBETA, YTO SIBJISICTCS XapaKTEPHBIM IS
MHOTOaTOMHBIX CIUPTOB. 3amuiiuTe HaOmofeHus. Hanummre ypaBHEHUE peakiuu
r0Ko3kI ¢ rusipokcuioM Menu (II). [loanuiure Ha3BaHUs BEIIECTB.

1.2. OGHapykeHUE Y TIIOKO3bl CBOWCTB aJIbJACTHJIOB.

[TonydyeHHslii pacTBOp HarpeBaiiTe B MpOOUPKE O KUIEHUs, Ccleas 3a
MOCJe0BaTEIbHBIMI U3MEHEHUSMHU, TTPOUCXOIAIIUMHU ¢ ocaakoM. OOpa3yromuiics B
KOHIIE PEaKIMU KpacHbIM ocaok umeeT coctaB CuyO. JlaHHas peakius xapakTepHa
JUTSL  albJCTUOB. 3amuiiuTe HaOmojeHus. Hamummre ypaBHEHHWE peaKIuH
BoccTaHoByieHUs ruapokcuaa meau (I1) rmroko3oit. [loanuinTe Ha3BaHUS BEIIECTB.

Omnpit 2. CBOWCTBA caxapo3bl.

BauMarenbHO paccMOTpUTE KpUCTaulbl caxapo3bl. [loMecTUTe HECKOJIbKO
KPUCTAJUIOB B MTPOOUPKY U 100aBbTe Bo/bl. OOpaTUTe BHUMAHUE HA PACTBOPUMOCTD
caxapo3bl. OnummTe Pu3nIecKre CBOMCTBA Caxapo3bl.
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Omneit 3. CBOMCTBA KpaxMaJa.

3.1. PacTBOpeHME Kpaxmasa B BOJIE.

HaceimbTe B mpoOMpKy HEMHOTO Kpaxmania, 100aBbTe€ 2 MIJI XOJIOAHOW BOJBI U
xopoiio B30onTaite. OOpaTUTe BHHUMAaHHME, 4YTO KpaxMmMaj HE pacTBOpSETCS B
X0JIoHOM Boje. HaneiiTte B uncTyro mpoOUpKy 5 MIJI BOJABI U HarpenTe J0 KUIICHHUS.
Brnelite B mpoOUpKYy C KHUIISITKOM COJAEpKUMOE TiepBoil mpoOupku. OOparute
BHUMaHME Ha oO0pa3oBaHHME BSI3KOrO pacTtBopa — Kiedcrepa. Onummure
PacTBOPUMOCTb KpaxMmaia B XOJIOJHON U ropsueil BOJe.

3.2. KayecTBeHHAas peakys Ha Kpaxmad.

B mpo6upky ¢ oxyaxIeHHBIM KIEHCTEpOM J100aBbTE KAILIIO CHIBHO pa30aBICHHOMN
HomHoM Boawl. OOpaTnTe BHHMMaHWE HAa W3MCHECHHE OKPACKH PAcCTBOpA. YKAKHUTE
XapaKTEepHBIM ITPU3HAK KaUECTBEHHOM PEAaKIMN HA KpaxmaJl.

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

KoHTposbHBbIE BOIIPOCHI.

OcyiecTBuTe MpeBpanieHus (CocTaBbTe ypaBHEHUs coriiacHo cxeme). [loanummure

Ha3BaHHUs BelecTB. POpMYIIbl BEMIECTB B YPABHEHUSIX MPEICTABUTH B MOJIEKYISIPHOM

U CTPYKTYPHOM BHJIE.
CeH120s — C:HsOH — CH3COOH — CH3COOC,Hs

JIABOPATOPHAS PABOTA Ne20

Ha3zBanue pat6orsl: VccienoBanue CBOMCTB OEIKOB

esiu padoThbI
1. W3yuuTh CBOMCTBA OEIKOB.
2. BBIACHUTH YCTONYMBOCTH OCITKOB IO OTHOIICHHIO K HArPEBAHUIO U BO3JICHCTBHIO

PEaKTHUBOB.

3. TlpoBecTu 1BETHBIE peaKIuy Ha OCTKH.

PeakTuBbi: PacTBop KypuHoro 6enka, cyabdar meau (II), ruapokcu HaTpus, KOHII.
CepHasi KUCI0Ta U a30THAs KUCIIOTA.

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

Pesyabrarsl:

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

npeomemnwte: 11P6 01, TTPG 04,1TP6 06, I1PG 08,

3HAHMSI: CBOMCTBA U CTPOEHUE OEIIKOB

YMeHHSsI: TTIPOBOIUTH KaU€CTBEHHBIE PEaKIIMKU Ha OCJIKH.

Xoa padoTbi:

OmnmiT 1. PacTBOpeHME OCIKOB.

[IpurotoBsTe pacTBOp Oenka. [l sToro pasdeliTe KypuHOE SHUII0 M aKKypaTHO
OTJEIINTE OCJOK OT jKeJITKAa. beaok MmoMecTuTe B XMMHUYECKMH CTakaH, M 3ajiehTe
XOJIOMHOM BOJOW, pa3MEIIMBasi CTEKISIHHOM mnaloykod. OxapakTepusyute BHUA
pacTBOpa SMYHOTO OeJKa.

OnpiT 2. JIcHaTypalysi OEJIKOB.
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2.1. B npobupky HaneiiTe 2 MJ pacTBopa SUYHOro Oelka M J00aBbTE HEMHOTO
pactBopa cynbbara meau (I1). OGpaTuTe BHMMaHUE Ha JeHaTypaluio Oenka. B uém
OHa MpOosBIsieTCA? YKKUTE MPUUUHY JeHATYpaIlUU.

2.2. B npoOupky HamedTe 2 MJI pacTBopa SMYHOro Oeilka U J00aBbTE HEMHOIO
cepHOM KHCIOThl. OOpaThTe BHUMaHUE Ha BBINAJCHHE OCaJKa. YKAKUTE MPUUUHY
ATOTO SIBJICHUSI.

2.3. B npobupky HanedTe 2 MJ pacTBOpa SMYHOro Oeika u Harpeire. OOparure
BHUMaHue Ha cBEpThIBaHME Oenka. Kak Ha3pIBaeTCs 3TOT mporecc?

OmnpIT 3. I[BETHBIE peakli Ha OCJIKHU.

3.1. buyperoBas peakuusi.

Hanetite B mpoOupky 2 mu pactBopa 6Oenka, mo6aBpTe 1 M1 pacTBOpa cynbdara
meau (I1) u 2 mn ruapokcuaa HaTpusi, Xoporuio B30onTaiite. ObpaTuTe BHUMaHUE Ha
M3MEHEHHE OKpPACKU pacTBopa. YKAKUTE XapaKTepHbIM TMpU3HAK OUypeTOBOM
peakuuu. Kakue ¢GyHKIMOHAIBHBIE TPYIIBI MOJIEKYJIbl OelKa UrparT pojib B
WU3MEHEHUU OKPACKHU?

3.2. KcaHTONPOTEHHOBAsI PEAKIIUSL.

Haneiite B mpobupky 2 My pacTBopa Oeska npusieiite 1 Ml KOHII. a30THOM KUCIIOTHI
u Harpelte cmecb. OOpaTUTe BHUMaHUE HAa MU3MEHEHHE OKPACKH OCallKa. YKaKHUTe
XapaKTEpHbIA MPHU3HAK KCAHTONMPOTEHMHOBOW peakuuu. Ha kakue (hyHKIIMOHAIbHBIC
IPYIIIbI JAHHAS PEAKIHUS SBISETCSI KAYECTBEHHOM?

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

KonTposibHbIE BONIPOCHI.
1. Kakwue cBsI3M y4acTBYIOT B 00pa30BaHUU BTOPUUHON CTPYKTYpbI Oesika?
2. Kakwue BemecTBa 00pa3yroTcs Mpy THAPOIN3E OSITKOB?
3. Kakwue cBsi3u y4acTByIOT B 00pa30BaHUN MEPBUYHON CTPYKTYpHI Oenka?
4. JlokaxuTe, 4TO OCJIKHU SBJISIIOTCS MOJTUMEPAMH.
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HPUJIOKEHUSA

lpunoswcenue 1

Oo6o3navenue| lucnepcuas ¢gaza| Jlucnepcuas cpeaa Ha3Banue u npumep
r/r ["azoo00paznas ["azo00paznas HucnepcHas cuctema He oOpazyercs
KT Kunkas ["a3000paznas A»npo30s: TyMaHBbl, 001aka
T/T Teépnas ["a3o06paznas A»npo30i# (IIbUTH, IBIMBI), TOPOIIKU
'K ["a3000paznas Kunkas ["a30BBIC 5MYJIBCUU U [IEHBI
KK Kunkas Kunxas OMysbcuu: HePTh, KpeM, MOJIOKO
T/XK TBépnas Kunkas CycnieH3uu ¥ 30J14: Wi, B3BECh, acTa
I'/T ["a3o000paznas TBépnas [Topuctslie Tena
n KanunispHele CHCTEMBI: )KUIKOCTD B
XK/T Kunkas Teépnas
MOPUCTHIX TeJIaX, [PYHT, I0YBa
n . TBEpAbIE reTEepPOreHHbIE CUCTEMBbI: CIIJIABbI
T/T Teépnas Teépnas P p ’
OCTOH, KOMITO3UITMOHHBIE MATEPHAIIBI
IIpunooicenue 2
Tabauna 1 PacnosnaBanue miacrmace
IlnacTmacca Buemnue OTHolIEHNE K JleiicTrBue
NPU3HAKHA HATPEeBaHUIO, pacTBopuTesel
rOPeHMI0
[TonusTunex Msarkuid, [Ipu nHarpeBanuu pasmsirdaercs |B anerone, 6eH3orne,
MPO3payvHbIH, — MOYKHO BBITSIHYTh HUTH. ['opuT | muxsiopaTane HE
31aCTUYHBIN, CUHUM IIJTAMEHEM. pacTBopsieTcs,
YKUPHBIA HA OIIYIIb. CTaHOBUTCS
PBIXJIBIM.
[HomuBuHMIXIOpUA | MSITKUMN. [Tpu |Ilpu narpeBanum pasmsryaetcs. |B amerone, Oenzosne
MMOHM>)KEHHOMN loputr HeGonpmIUM TUTAMEHEM, [HE pacTBOpsieTcsa. B
TeMIeparype o0Opa3yst d4epHBI IIapuk. BHe |AuxiopaTaHe
TBEpAbIMA M XpYIKUWA. |I1amMeHu racHeT. Ilpu ropenuum |HaOyxaer.
YYBCTBYETCS OCTPBIi1 3amax.
[Homuctupon Teepapii, xpynkuii, [Ipu HarpeBanuu pasmsryaercs, B aleToHe
MOYTH MPO3PAYHBIA.  |[JIETKO BBHITATUBAETCS B HUTH. Ha0yxaer.
PactBopsiercs B
OeH3071e, KCHIIOJIE,
JIUXJIOpITaHE.
[TomumeTtnnmera- | TBepaplid, [Ipn HarpeBanum pasmsargaercs. |B aleToHe
KpwujaT IIPO3payvHbIN. l'oput xenThIM ¢ cMHEW KaitMoli |HaOyxaer.
mIaMeHeM, C  xapakTepHbIM |PactBopsiercs B
MOTPECKUBAHUEM, OeHzone, Ou- H
pacrmpocTpaHnss crenuuaecKkuil | TeTpaxyiopITaHe.
3arax CJI0KHBIX d(UPOB.
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Tao6auna 2 PacnozHaBaHue BOJIOKOH

BoJjiokno C:kuranue HeiictBue HNO3 JleiicTBHE JleiicTBHE
H2S504 aneTroHa

Xmonok  |['oput ObicTpo ¢ 3amaxom |PactBopsercs, PactBopsiercs He
HAOKEHOMN o0Opa3yst OecLBETHBI pacTBopsieTcs
Oymaru. Ocraercsi YepHBIH |pacTBOP.
nernes.

[epctp, |l'opsaT memienHo c 3amaxom |HaOyxaroT u |Paspymarorcs He

Hary- MOKEHBIX ~ BOJIOC, 00pa3ys |OKpalIuBaloTCs B pacTBOPSIOTCA

paJbHBIA |IAPUK  YEPHOIO LIBETA, |KPACHBIN LBET.

HIEJIK KOTOPBIA  pacThpaercsa B
MTOPOLIOK.

Bucko3- |['oput ObicTpo ¢ 3amaxom |PactBopsiercs, CuibHO He

HOE #okeHoi Oymaru. OcrtaroTcs (00pa3ys OecIBeTHBIN |Ha0yxaeT pactBopsieTcs
CleJIbl. pacTBop pacTBOpsIeTCs

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

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

Kanpon |[lnaButcsa, oOpa3ys Temubiii |PacTBOpsiercs, PactBopsiercs, He
OJytecTsImui mapuk. |00pazys OeclBETHBIN |00pa3ys pacTBOpSIETCS
UyBCcTByeTCSI ~ HENPUATHBIA |pacTBOP. OeclLIBETHBIN
3anax pacTBop.

Ipunoocenue 3

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

HHOTHOCT;’ *10%, KOHIEHTpAIHS [TnoTtHOCTH*1073, KT/M°,
Konuenrpauus, % K/, %p ’ IIPU TEMIIEPATYPE

[P TEMIIEpaType

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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