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PEIIEH3USA

Ha METOJIMYECKHE PEKOMEH/IAlUHU 0 BBIMOJHEHUIO TaOOPATOPHBIX paboT Mo
o011e00pazoBaTeNbHON TUCIUILIMHE «XUMUS» IS CTIEHUATbHOCTH
TEXHOJOTUYECKOTO MPOQPUIIS
15.02.16 TexHonorus MaiMHOCTPOECHUSI,
paspabortannbie npenogaBareneM ['BIIOY «tOxHo-Ypanbckuii rocy1apcTBEHHBIHN
TexHu4YecKkui kosuex» Kpupomeeron B.B.

Hactosmue meToauueckue pEeKOMEHAALMU COCTABIEHBI B COOTBETCTBHH C
tpedoBanusimu  ®I'OC  CIIO 1o cnemuansHoctd  15.02.16  TexHousorus
MAalIMHOCTPOEHUSI W C ydeToM pabodeil mporpaMMoir o0mieo0Opa3oBaTeIbHOM
TUCITUTUTHBI « XUMUSD».

B ocHoBe 0611e00pa3zoBaTeIbHON AUCIUIUIMHBI « XUMUSD» JICKHUT YCTAHOBKA Ha
dbopmupoBaHre y 00y4aeMbIX IEIOCTHOTO MPEACTABICHHUS O MUPE U POJIU XUMHUU B
CO3JJaHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHPa; (HOPMHPOBAHUE
HABBIKOB HCCJIEI0BATEIbCKOM pabOThI, pa3BUTHE NTO3HABATEILHOTO HHTEPECA.

Hacrosime meronuueckue pekomeHaanuu paccuutanbl Ha 40 dacos. Hx
cCollepKaHUE  OMpenesieT  METalmpeIMETHbIe, TMPEIMETHbIE W  JIMYHOCTHBIC
pe3yNbTaThl, BKJIIOYAET B ceOsl TMepedeHb JIabopaTopHBIX paboT, TpeOOBaHHS K
BBITIOJTHEHUIO  OTYETOB M KPUTEpUU  OICHUBAHHS, COJEpKaHUE  padoT,
PEKOMEHyEMYIO JINTEPaTypy.

[IpencraBieHHbBIN IepeYeHb BKIIOYAET PabOTHI, TOCBSIIEHHBIE OCHOBAM XHUMHH
IUCTIEPCHBIX ~ CHUCTEM, HM3yYEHUIO OCHOBHBIX KJIACCOB HEOPTaHWYECKHX U
OpPraHMYECKUX BEIIECTB, BAKHEUIIUX XUMHYECKHX IPOIECCOB, a TaKXKe H3yUCHUIO
TPYII TPUPOAHBIX M CHHTETHYCCKUX MTOJTMMEPOB.

[IpencraBnennbie 1aOOpaTOPHBIE PAOOTHI SBISAIOTCS OJHOM M3 (HOPM TEKYIIETO
KOHTPOJISI, TO3BOJISIIOT 3aKPENUTh W MPOBEPUTH OCHOBHBIE MOMEHTHI COJCpPIKAHUS
oOyuenus. Crenyer OTMETUTh MNPO(ECCHOHATBHYIO HAIpPaBIEHHOCTh PadoT,
CBSI3aHHYIO C TEXHUUYECKUM MpoduiieM oOydeHHs.

MeTtonuueckre peKOMEHIAIMH TI0 BBIMOJIHEHUIO JTAOOPATOPHBIX pabOT MOTYT
OBITH PEKOMEHIOBAHBI I U3y4eHHs 0011e00pa30BaTeNbHON JUCITUTUTMHBI « X UMUSD)
JUTST  CIEIUAJIbHOCTH  TeXHojormdeckoro mpoduns 15.02.16  TexHomorus
MaITUHOCTPOCHMS.

K.T.H., J01eH T Kadeapsl «Bonoo TBe1eHHE H BOJIO-
cuab s enne» 10 xHo0-Yparbekoro rocy1aperBeHHOrQ L/ /
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1. HOACHUTEJBHASA 3AIINCKA

Meroanueckiue pPEeKOMEHJAlUU IO BBIMOJHEHUIO JIA0OPATOPHBIX paboT Mo
00111e00pa30BaTebHON AUCIUIUIMHE «XUMHUS MpeAHa3HAYEHBI NI 00y4aronIuXcs
cnennasnibHOcTH  15.02.16 TexHOnmOrWsT MAIIMHOCTPOEHUSI TEXHOJIOTHYECKOTO
npoduis, y4acTBYIOIIEH B peanu3anuu ®denepanbHOrO pOeKTa
«IIpodeccuonanurery.

JlaGopaTopHbIe 3aHATHS SIBISIOTCA BAKHBIM AJIEMEHTOM 00111€00pa3oBaTeIbHOM
TUCITMIUIMHBL. B Tiporiecce BBIMOMHEHUS JTa0OpaTOPHBIX paboT, oOydarommecs
CUCTEMAaTU3UPYIOT U 3aKPEIUISIIOT MOJTYYEHHbIE TEOPETUUYECKHE 3HAHUS, PA3BUBAIOT
WHTEJUICKTyallbHbIE W MPOEeCCHOHANBbHBIC YMEHHS, (GOPMHUPYIOT DJIEMEHTHI
KOMIETEHIIUM OyAYyIIHUX CIEIHaTUCTOB.

PabGoueit  mporpammoii  0011€00pa30BATEIBbHON  JTUCHUIUIMHBL  « XHUMUS»
npenycMoTpeHo BeinmoigHeHue 20 51abopaTopHBIX paboT, KOTOpPHIE HAMPAaBIICHBI Ha
JOCTUKEHUE CIEAYIOIINX HeJaeH:

— dopmupoBaHue y oOy4Jaronmxcs MPAKTUYECKUX yYMEHUH,
COBEPUICHCTBOBAHUS YK€ UMEIOIINXCS 3HAHUM, YMEHU U HABBIKOB;

— ¢dopmupoBaHue y OOydYarOIIMXCS YMEHUW OCYIIECTBIATh IOUCK U
UCIOJIb30BaHUE HWHMOpMaIuu, HeoOxoaumon s A(PPEKTUBHOrO BBIMOTHEHUS
npodeccruoHanbHbIX 3a/1a4, TPO(HECCUOHATBLHOTO U JIMYHOCTHOTO Pa3BUTHS;

— ¢opMupoBaHre 'y OOydalOIIUXCS YMEHMH  MOJATBEPXKIAaTh  3HAHUS
XUMUYECKUMU OIBITAMH, AaHAJIM3UPOBATh, IMO3HABATh MHOT000pa3ue MNPUPOJbI
BEILIECTB, HAKATUIMBATh (PAKThI JIJIsi CPAaBHEHUM, 000OIIEHU, BBIBOJIOB, B TOM YHUCJIE
MIPU U3YYCHHUH IPYTUX JUCIHILINH;

— pa3BuTHE Yy OOydYaromwuxcsi ymeHui HaOmoAaTh (AaKThl U SBJICHUS U
OOBSICHSTh UX CYIIHOCTh B CBETE U3YUEHUS TEOPUN U 3aKOHOB;

— pa3BUTHE y OOYYAIOIIMXCS YMEHHH COIMOCTAaBISATh PE3yJbTaThl MOJYy4YEHHON
paboThI C TEOPETUUECKUMU KOHIICTIIHUSIMH;

— TpUOOpeTeHre OOYYAIOIIMMUCS CIEIMATbHBIX YMEHUN W HaBBIKOB PabOTaTh
CaMOCTOSITENIbHO; YMEHHI OCYIIECTBIISITh HHTEPIIPETAIIMI0O UTOTOB J1abOpaTOpHOMA
paboThI, OLICHUBATh MIPUMEHUMOCTH TOJIYYEHHBIX JAHHBIX HA MPAKTHKE, B KAUECTBE
UCTOYHUKA HAYYHOTO 3HAHUSI.

— OCO3HAHHE OTBETCTBEHHOCTH OOYYarOMIMXCS CTPOTO COOJIIONATh MEPHI
0e30IacHOCTH Mpu padoTe B J1abopaTopuM, pallMOHAIBHO pPacxXxoJ0BaTh pabouee
BpeMsI U XUMHYECKUE PEAKTUBHI B XMUMHYECKOW JIabOpaTOpuUM, a TaKXKe YMEHUM
OKa3aHWus MepPBOU MOMOIILIH;

Boinonnenune n1abopaTopHbIX pabdOT AMCHMIUIMHBL «XUMHUS» O0ECIeUHBAET
JTOCTUKEHUE CIEAYIOUINX PEe3yIbTaTOB 00YUEHHUS:

JUYHOCMHBIX
— JIP 23 T'oTOBHOCTB K Tpyay, OCO3HAHUE LICHHOCTH MAaCcTEPCTBa, TPYAOIIO0HE;
— JIP 24 TOTOBHOCTb K AaKTHUBHOW JEATEIHHOCTH TEXHOJIOTHYECKON U
COIIMAJILHON HAMpPaBJICHHOCTH, CIIOCOOHOCTh WHMUIIMUPOBATH, MJIAHUPOBATH U
CaMOCTOSITENIbHO BBIMOJHATH TAKYIO JEATEIbHOCTD;



JIP 25 HHutepec k paznuuHbIM chepam HpodheCcCHOHATBLHONU N1eATeIbHOCTH,
YMEHHE COBEpIIAaTh OCO3HaHHBIM BBIOOp Oyaymieil npodeccun u
pealIn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIAHBI;

JIP 26 roTOBHOCTb M CHOCOOHOCTh K OOPAa30BaHMIO U CaMOOOPa30BAHUIO Ha
MPOTSKEHUN BCEU KU3HMU.

MemanpeomenHuIX:
VHUBEPCAILHBIX YUeOHbIX NOZHABAMENbHBIX 0CUCEULL:

MPII 02 ycranaBnuBaTh CyIIECTBEHHBIM NPU3HAK WM OCHOBAHUA JUIA
CpaBHEHMS, KilacCu(pUKaIuu U 0000IIeHNS;

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

MPII 05 BHOCHTH KOPPEKTHBBI B JEATEIBHOCTH, OLICHUBATH COOTBETCTBUE
PE3yIbTATOB 1IEJISIM, OLICHUBATh PUCKH MOCJEACTBUM IEITEIHHOCTH;

MPII 08 crocoOHOCTh ¥ TOTOBHOCTh K CaMOCTOSITEILHOMY TMOMCKY METOJIOB
pELIECHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS,
MPII 13 ananu3upoBaTh MOJYYEHHBIE B XOJE PELICHHS 3aaud pPEe3yJIbTAThl,
KPUTHYECKHU OIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHECHHUE;

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

MPII 19 BblABUTaTH HOBBIE WJIEH, MNPEAJIAraTh OPUTHMHAIBHBIC TMOAXOAbI U
pelIeHus;

VHUBEPCATILHBIX KOMMYHUKAMUBHBIX OellCMBULL.
— MPK 03 BrmageTs pa3IMuHBIMU CIIOCOOAMU OOIICHUS U B3aUMOJICUCTBUS,
— MPK 06 mnoHuMaTh M HCHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOU U

WHJIUBUAYAJTILHOU PabOTHI;

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

BBISIBIISAITh TIPOOJIEMBI, CTaBUTh M (POPMyJIHpOBaTH COOCTBEHHBIE 337auyd B
00pa3oBaTENbHON IESATEIBHOCTH U )KM3HEHHBIX CUTYyaIUsX;

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

OTBCTCTBCHHOCTD 34 PCIICHHC.

npeomMemHuIX:
— IIP6 01 chopmupoBaHHOCTH MPEACTABICHUN: O XUMUYECKON COCTaBISIONIEH

€CTECTBEHHOHAYYHOM KapTUHbI MHUpPA, POJM XUMHHU B TO3HAHWUU SIBJIICHUM
npupoasl, B (OPMHPOBAHWM MBINUICHUS U KYyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM NIJIsi PEIIeHUs MPaKTUYECKUX
3a/lad ¥ DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO H
IIPUPOJTHOM CpeJIE;

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

OCHOBOTIOJIATAIOIINE TOHSTUS (XUMHUYECKUUA JJIEMEHT, aToOM, JJICKTPOHHAas
000JI0YKa aTOMa, MOH, MOJIEKYJa, BaJ€HTHOCTb, 3JEKTPOOTPULATEIBHOCTD,
CTETNEeHb OKHUCJICHUS, XMMUYECKasi CBSI3b, MOJIb, MOJIIPHAsl Macca, MOJISIPHBIM
o0beM, yriaepoAHslid ckener, GQyHKUMOHANbHAS TpyMNa, paaukail, U30Mepus,
TOMOJIOTHYECKUN PsJl, YII€BOAOPOIbI, KUCIOPOACOJEPKALUIUE COEAUHEHUS,
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OMOJIOTUYECKH aKTHBHBIC BemiecTBa (yriaeBOABI, >KHPHI, OEIKH), MOHOMED,
NOJIUMEP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIDHBIE  COEAUHEHUS,
KPUCTAJNIMYECKAsl pelIeTKa, TUIbl XUMHUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIC, PK30-U IHJOTEPMUUYECKHE, PEAKIIMM MOHHOTO OOMEHa),
pacTBOp, JJIEKTPOJIUTHYECKAS IUCCOLUUALMS, OKUCIUTEIb, BOCCTAHOBHUTEID,
CKOPOCTbh XMMHYECKOW peakluu, XUMHUUECKOE PAaBHOBECUE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOT0 CTpoeHHUsi opraHudeckux BemiectB A.M. bytieposa,
TEOpPUSl DJIEKTPOJUTUYECKOW JUCCOLMALMK, nepuoanueckui 3axkoH J[.H.
MenpeneeBa, 3aKOH COXpPAaHEHUsI MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHMA
SI3BIK XUMUH, (AKTOJIOTHISCKHUE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJYYCHUHN
1 0€301aCHOM HCIIOIh30BAHUN BAKHEUIIINX HEOPTAHWYECKUX U OPTaHUYECKHIX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEIILHOCTH YEJIOBEKA;

[IP6 04 chopMHUPOBAHHOCTL YMEHHMH HCIOJIb30BaTh HAWMMEHOBAHMS
XUMHAYECKUX COEIMHEHUN MEXIYHApPOJHOTO COI03a TEOPETHYECKON W
NPUKIAJHOM XUMHH M TPUBHAIbHBIE HA3BaHUS BaXHEUIIHUX BEUIECTB,
COCTaBJISITh (DOPMYJIBI HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB, YPABHEHUS
XUMUYECKUX PEAKIUH, OOBICHATh MX CMBICH, MOJTBEPXKAATh XapaKTEepPHBIC
XUMHYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU 3SKCIEPUMEHTAMH H
3alUCAMH YPABHEHUN XUMHUYECKUX PEaKIIHil;

[IP6 05 cdopMHUPOBAHHOCT, YMEHUH YyCTAaHABIMBATH MPUHAIJIECKHOCTh
M3YYCHHBIX HEOPraHMYECKUX U OPraHUYECKHX BEIIECTB K OMNPEICIICHHBIM
KJIaccaM U TpYyIaM COCANMHEHUM, XapaKTepru30BaTh UX COCTAB U BaKHEUIIIME
CBOWMCTBA; OMpEACIATh BHUAbI XUMHYECKUX CBS3€M (KOBaJICHTHAs, MOHHAs,
MeTaJJTMYecKasi, BOJOPOJHAs), THUIbl KPUCTAUIMYECKUX PEIICTOK BEIIECTB;
KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIINH;

[IP6 06 BrnageHHEe OCHOBHBIMHU METOJAaMU HAYYHOI'O TO3HAHUS BEUIECTB U
XUMUYECKUX  sBJCHMA  (HaOmoneHue,  U3MEpPEeHHe,  IKCIIEPUMEHT,
MOJEINPOBAHUE;

[TP6 07 chopMHUpOBAaHHOCTH, YMEHUM MPOBOJIUTH PACUETHI MO XUMHUYECKUM
dbopMynaMm ¥ ypaBHEHUSIM XHUMHUYECKHX pEaKIUid C HUCIOJIb30BAHUEM
(Gu3NUEeCKUX BEIMYUH, XapaKTePU3YIOIMIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaJbHBIE YCJIOBHUS) Ta30B, KOJIMYECTBA
BEILIECTBA; KCMOJIb30BATh CUCTEMHbIC XUMHWYECKHE 3HAHUS ISl MPUHSTHUSA
pelIeHu B KOHKPETHBIX )KU3HEHHBIX CUTYaIIMsIX, CBI3aHHBIX C BEIIECTBAMU U
UX IPUMEHEHUEM,

[1P6 08 cdhopmMUpOBaHHOCTH YMEHHH IJIAHUPOBATH U BBIMOIHATh XUMUYECKUMA
AKCIEPUMEHT (TIpeBpalleHUs] OpPraHWYECKUX BEIIECTB IPH HarpeBaHUH,
MOJIy4YeHHUE STUJICHA M W3YYEHHUE €r0 CBOMCTB, KAaUECTBEHHBIC PEaKIMU Ha
anbACTUABI, KpaxMmal, YKCYCHYI KHCIOTYy; JIeHaTypauus OeJIKOB IMpu
HarpeBaHWM, I[BETHbIE peakiuu OEJIKOB, MPOBOJUTh PEAKIMH HOHHOTO
oOMeHa, OmMpeaeNaTh Cpeay BOJHBIX PACTBOPOB, KAUCCTBEHHBIC PEAKIIMM HA
cynb(dar-, kapOOHAT- W XJIOPUA-aHUOHBI, HAa KATHOH aMMOHHUS, peIIaTh
AKCIEpPUMEHTaNIbHbIE 3a7auun no TemMaM "Metamisl" u "Hemeramns") B
COOTBETCTBHUHM C TIPABWJIAMH TEXHHKH OE30MaCHOCTH TpU OOpaIlleHuu ¢
BEIIECTBAMH M JIAOOPATOPHBIM O0OPYIOBAaHUEM; MPEIACTABISATh PE3yJIbTAThHI
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XUMHUYECKOTO IKCIEPUMEHTa B (hOpME 3alucy ypaBHEHUN COOTBETCTBYIOIIUX
peakiuit 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIBTATOB.
anemenmoe OK u IIK:

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

— OK 02 Hcnosp30BaTh COBpEMEHHBIE CPEACTBA MOUCKA, AHAIIA3A U
WHTepnpeTanuu nHGopMay 1 HHHOPMAITMOHHBIE TEXHOJIOTHH,
HE0OXOUMBIE IS BHIOTHEHHS 3aa4 pOo(eCCUOHATBHON A TEIbHOCTH;

— OK 04 D¢ddexTrBHO B3aUMOACHCTBOBATH M pa0OTATh B KOJUICKTHBE U
KOMaH/JI¢;

— TIK 1.3 BeiObupath MeTOIbI MEXaHUYECKOW 00pabOTKH U MOCIEIOBATEIEHOCTD
TEXHOJIOTHYECKOTO0 Mpoliecca 00padOTKH JeTajaei MalllvH B
MAaIIHHOCTPOUTEILHOM MPOU3BOJICTBE.

Onucanue Kaxaou yabopaTOpHOU paOOThI COACPKUT HOMEpP, Ha3BaHUE, IICJIb
paboThl, MEpeuYeHb pPEAaKTUBOB U 00OpyAOBaHUS, (QOpMUpPYEMBIE B IpoOIEcCe
BBITIOJTHCHHSI paOOTHI 3HAHUS M YMEHUS, ONMCAHNE aJTOPUTMA BBITIOJIHCHUS PabOTHI,
BBIBOJ U KOHTPOJBHBIC BOIMPOCH (C IICJBIO BBISBUTH M YCTPAHUTHh HEIOUYETHI B
OCBOCHHMH Martepuaina). OT4eT 0 mpojieiaHHoOl padoTe BHITOIHACTCS B TETPAASIX JUIs
71ab0paTOPHBIX paboT, KpaTKOe onrcaHue paboThl OPOPMIISIETCS B BUJI€ TAOJIHIIbL:

Anroputm BBITIOJIHCHHUSI u VYpaBHEHUSs peakivii U BHIBOJIbI
HaOJIIOICHUS

Kpurepuu ouenuBanus:

— OrneHka «OTIUYHO» BBICTABISIETCS OOydaromemMycs 3a paloTy, BBIOJTHEHHYIO
0e30mmn00YHO, B TMOJHOM OO0BEME C YYETOM pallMOHAIBHOCTA BBIOPAHHBIX
pELICHUN;

— OuneHka «XopoIIo» BBICTaBISIETCS O0yyarouiemMycsi 3a padoTy, BBIIOJHEHHYIO B
[OJTHOM 00BbEME C HeJI0UeTaMu;

— OrmeHka «yJOBIETBOPUTEIHHO» BBICTABISIETCS OOydJaromemycsi 3a pabory,
BBIMIOJTHEHHYIO B HE MOJHOM o0beme (He MeHee 50% mpaBUIIBHO BBITOJHEHHBIX
3aJaHui OT 001Iero oobeMa padoThl);

— OrmneHka «HEYIOBICTBOPUTEIILHO» BBICTABISETCS OOydaromemycs 3a padory,
BBITIOJIHEHHYIO B HE MOJHOM oObeMe (Menee 50% mpaBWIIBHO BBIMOTHEHHBIX
3aJlaHuii OT 001IeT0 00BbeMa paboThI).

2. NIEPEYEHbB JABOPATOPHBIX PABOT

e Kou-

N HaumenoBanue 1a00paTopHoii padoThI BO

padoThI

4acoB

1. CrniocoObl pa3ziesieHns reTepOreHHbIX CUCTEM. 2

2. [IpuroToBieHNE TUCIIEPCHBIX CUCTEM U UCCIIEN0BAHUE UX 9

CBOMCTB.
3. [IpuroroBnenue pacTBopa 3aJaHHOM KOHIICHTPALUY. 2
4., [IpoBeneHue peakiuii FOHHOTO0 OOMEHa. 2
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e } Ko.-
paGoTEI HaumenoBanue j1abopaTopHOii padoThI BO
JacoB

5. HccnenoBanue CBOMCTB KMCIIOT, OCHOBAHUM, COJICH. 2

6. ['mnponus comeil. 2

7. Pemenune skcriepuMeHTaIbHBIX 33/1a4 HA UACHTH(PUKAIIATO 5
HEOPTaHWYECKUX COCTUHEHUHN.

8. HccaenoBaHne  OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHEIX  CBOMCTB 5
METAJUIOB, HEMETAJIOB U UX COEIUHEHHIA.

9. HccnenoBanne BIMSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTH 9
XUMHUYECKON PEaKIIUH.

10. XHUMHUYECKOE PABHOBECHE U YCIIOBHS €TI0 CMEIICHUS. 2

11. HccnenoBaHue CBOMCTB METAJUIOB U UX COSIUHEHUH. 2

12. | Ilony4yenne, coOupaHue U pacro3HaBaHUE Ta30B. 2

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

14. Koppo3us MeTanioB U METO/IbI 3aIUTHI. 2

15. [IpoBeneHue peakiuii Mo 0OHAPYKEHUIO YIepo/ia U BOJIOPO/ia B 9
OpraHUYeCKuX BEIIECTBAX.

16. Pacno3naBanue miacTMacc ¥ BOJIOKOH. 2

17. HccnenoBanue CBOMCTB CHUPTOB U aJIbJACTHUJIOB. 2

18. UccnenoBanue cCBOMCTB KAPOOHOBBIX KUCJIOT U UX COJICH. 2

19. | MccnenoBaHue CBOMCTB IITIOKO3BI, CaXapo3bl, Kpaxmala. 2

20. HccnenoBanue cBOWCTB OEIKOB. 2

JIABOPATOPHAS PABOTA Ne 1

Ha3zBanue pa6orbi: CriocoObl pa3eneHus reTepOreHHbIX CUCTEM.
esu padoThi:

1. O3HaKOMHUTHCS ¢ 0OPA3IIOM CMECH (COJIb C TIECKOM);

2. [lpou3Bect  pasfeneHne CMECH, HCIONb3ysl  Pa3jMyHbIE  CIOCOOBI

(orcraumBaHue, PUILTPOBAHKE, BHITAPUBAHKUE).
PeakTuBsbl: [loBapeHHas coib, MECOK, BO/A, IPEBECHBIE OMWIKH, KPACUTEIb.
OO6opynoBanme: XUMHUYECKHM CTakaH, CTEKJISHHAs TNanoyka, (QUIbTpOBajbHAs
Oymara (OymakHbIi (DUIBTP), BOPOHKA, MITATUB, hapdhopoBas yaIika, MarHur.
Pesyabrarsl:
memanpeomemnuwie. MPIT 02, MPII 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemmnswie: 11P6 01, ITP6 04, ITP6 07, ITP6 08;
3HAHMSA: CITIOCOOBI pa3/IeNICHUs CMECEi;
YMEHMSI: BBITIOJHATH JJa00paTOPHBIN SKCIIEPUMEHT MO0 Pa3AeICHUI0 CMECH.
Xoa padoThI:

Omnbit 1. PacTBOpeHME 3arpsi3HEHHOM coau. OTCTauBaHUE.

PaccmoTpute cMmech conu ¢ neckom. I[lonpoOyiiTe oTaenuTh coiib OT necka. B
CTakaH cO cMecblo Hanente mnpuMepHo 20 mi Boabl. CoaepkuMoe cTakaHa
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MEPEMENINBANTE CTEKIIIHHOM NallOYKOW [0 PacTBOpeHus conu. Jlaute pacTtBopy
orcrositca. OOpaTuTe BHHMMAaHHE Ha OCEJAHME YaCTUYEK IeCKa M YMEHbIICHUE
MYTHOCTH PacTBOpa.

OnbiT 2. PUIBTPOBAHKE.

ByMaxubIii GpUIBTp MOMECTUTE B BOPOHKY M CMOUYUTE BOJOM, pacrpaBbTe €ro,
9YTOOBl OH IUIOTHO MPHUMBIKAJI K CTEHKaM BOPOHKU. BOpOHKY BCTaBUTH B KOJBIIO
mratuBa. KoHen €€ NOJKEH KacaTbCAd BHYTPEHHEHW CTEHKHM CTakKaHa, B KOTOPOM
cobupaercs OoTHUIBTPOBAHHBIA pacTBOp. MyTHBIN pacTBOp HajeiTe Ha (QUIBTP MO
CTEKJISTHHOM masiouke. B ctakan creder nmpo3payHbiil (UIbTpAT.

OnpiT 3. JIeCTBHE MATHUTOM.

Ha omwmcrox Oymarum HachlllbT€ HEMHOTO TOPOIIKOOOpa3HOW cepsl U
nopoiikooOpazHoro kene3a. Ilepememiaiite BemiecTBa ImmareiaeM. YTo Bbl
HaOIroAaeTe Mpu AECTBUM MarHUTa Ha MOJTYYEHHYIO CMECh?

[Togymaiite, Kak MOKHO Pa3JeJIUTh 3Ty CMECH, €CJIM OTCYTCTBYET MarHurT.

OnpiT 4. OTCTanBaHUe.

ITomecTuTe cMECh IeCKa U IPEBECHBIX ONWIOK B BOJY, Pa3MEIIANTe CTEKISHHOM
najnoykor. [[ns pasneneHus MONMyYUMBLIEHCS CMECH IMOAOXKIUTE HEKOTOPOE BpEMH,
noka Oosiee TSXKENbIE YaCTUIBI HE OCSIIYT Ha JTHO, @ MEHee TsHKENbIe He co0epyTces Ha
IIOBEPXHOCTH BOJBI. AKKYpaTHO CHUMUTE C IIOBEPXHOCTH BOJIbI BCILIBIBIINE OIUIIKH,
a OCTaBIILYIOCS BOJlY CIICHTE.

[To xomy pa®OTHI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOIBI.

KoHTposbHBIE BONIPOCHI.

JlaiTe onpeneeHust TOMO- U T€TEPOT€HHBIM CUCTEMAM
[Iepeuncaure MeTOIBI pa3aeineHuss TETEPOTEHHBIX CMECEN
HaszoBure npruMepsl TOMOTEHHBIX CMECEN
[IpuBeauTe npuMepbl reTEPOreHHBIX CMECen
[Ipennoxxkure cmocoObl paszeseHus cMecu a) OCH3WHA U BOJbI, 0) MOBApPEHHOU
COJI ¥ BOJIBI

bW E

JIABOPATOPHAS PABOTA Ne 2

Ha3Banue paOotbi: [IpurortoBiieHHEe IUCHIEPCHBIX CHUCTEM M HCCIEIOBAHHE HX
CBOJWCTB.
eau padoThi:

1. [IlpuroroButh CycneH3WIO0 KapOoHaTa Kajibllusg B BOAE, W3Yy4YUTh €&

YCTOMYUBOCTH U (ha30BbIN COCTAB;

2. O3HakoMuThCS ¢ oOpaslaMu JTUCTIEPCHBIX CUCTEM (TIEHBI, IMYJIbCUHU, TBEP/IbIE
reTepOreHHbIE CUCTEMBI), OMPEAEITUTH X (Da30BBIA COCTAB.
PeakTuBbi: KapOoHar kanbius, Boaa, MbLIO, MOJIOKo, xjopu xkenesa (III), cruiaBsl.
Oo6opynoBaunue: llItatuB, mpoOUpPKHU, JEpKaTEIb.
Pesyabrarsl:
memanpeomemnwie. MPIT 02, MPIT 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemmnsie: 11P6 01, TTP6 04, TTP6 07, TTP6 08;
3HAHUS: TPUMEPHI TUCTIEPCHBIX CUCTEM;
YMEHHUSI: OTIPENIETISATh AUCTIEPCHYIO (pa3y v TUCTIEPCUOHHYIO CPEIy.

8



Xoa pa0doThI:
Omnmit 1. ITonmydenne cycneH3un KapOoHaTa KaJIbIs B BOJIE.

B dapdopoBoii cTymke TIIATEIRHO Pa30TPUTE KYyCOUEK MeJla J0 TOHKOIO
nopoiuka. BHecutre B mpoOMpPKy HEMHOTO M3MEJIBUCHHOTO IMOPOIIKa, IpriieTe 4-5
MJI BOJBl M HECKOJBKO pa3 »dHEPrUYHO BCTPSIXHUTE MpoOupky. OTMeTbTe
PaBHOMEPHOE pacHpeiesiCHHe MOPOIIKa Mea 1Mo BceMy o0beMy cpenbl. [loctaBeTe
npoOMpKy B INTATUB W HAOMIOJAMTE Yepe3 HECKOJIbKO MHHYT PAaCcCIOCHHE
ITOJIyYE€HHOU CYCIIEH3HH.

Kakue cucremsbl Ha3biBalOT cycrneH3ussMu? UTo sBIsSIETCS B JAHHOM CYCIEH3UU
aucnepcHoi (a3oi, TucrepcHoi cpeaon?

OmngpiT 2. O3HaKOMIIEHHE ¢ 00pa3llaMU JUCIESPCHBIX CHCTEM.

O3HakoMbTeCh C€ OOpa3laMd JUCIEPCHBIX CHUCTEM: 1HOpoOMpKAa — TICHBI
(BCIIEHEHHBIN  MBUIBHBIM ~ pacTBOp), 2 MNpoOUpKa — SMYJIbCUH (MOJIOKO),

MeTaNInYecKasl IJIACTUHA — TBEPJIbIE T€TEPOTreHHbIE CUCTEMBI (CIUIaB).

[Tonb3ysice npunosicenuem 1, onpenenure B AaHHBIX JUCHEPCHBIX CHUCTEMaX
arperaTHO€ COCTOSIHUE TUCTIEPCHOM (a3bl U TUCTIEPCHOM CPEIbI.

[To xomy paboThI 3aMOJIHUTE TAOIHILY U CIETANTE BHIBOIBI.

OmnbiT 3 [losydyeHue 30715 U €ro Ka4YeCTBEHHAs XapaKTePUCTHKA.

[Tomyuute Tupo30iib. i1t 3TOr0 B yHCTYI0 KOJIOY K 50 MJI BOJIBI, HATPETOM J10
kunenust no6aBeTe 1 M HaceimeHHoro pactBopa FeCls. Ilocnmeanuii pactBop
MPUIMBANTE MO KAIUIsIM U TP MHTEHCUBHOM MEPEMEIIUBAHUN COJIEPKUMOTO KOIOBI.
[Ipu3HakamMu MOJyYeHUsS] 30Ji1 SBIAIOTCA HM3MEHEHUE IIBETa pacTBOpa, IOJHOE
HMCUE3HOBEHHUE OKPACKW HCXOAHBIX BEIIECTB, OMAJCCIEHIUS WIA HEOOJbIIOoEe
MIOMYTHEHHE.

HccnenyiiTe monmy4eHHbINA 30J1b IPHU Pa3HBIX COCO0aX PACCMOTPEHUS:

- B MPOXOJISIIEM CBETE, T. €. B HANPABJICHUU HAa UCTOUYHHUK CBETA, HAIPUMEP Ha
OKHO; - B PacCesHHOM CBETe, T. €. P OOKOBOM OCBEIICHHUH, MEPIEHIUKYISIPHOM
HaAmpaBJICHUIO paccMoTpeHus 30is8. OTmeTbTe, HAOMIOJAIOTCS JIM  SIBJICHUSA
OMAJICCLICHIIUU, SIBJISICTCS JM 30Jb MPO3PAYHbIM, CIA0OMYTHBIM WJIM MYTHBIM,
UMEIOTCSI JIM  B3BEUICHHBIE YAaCTHIIBI B O00bEME 307 WM MPOU30IUIa HX
ceUMEHTAIMs. YKaXUTe IBET 30J5, 0OpaTuTe BHUMAaHWE HAa WHTEHCHUBHOCTH
OKpacK{ U U3MEHEHHS B I[BETE MIPH PA3HBIX CIIOCO0AX PACCMOTPEHHUS.

KoHTpoJibHBIE BONIPOCHI.

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

[Touemy 30116 MOKHO Ha3BaTh JUCTIEPCHON CUCTEMOM?

UeM 30116 OTIIMYAETCS OT Tefis?

4, KakuMu METOJaMU MOTY4YaroT TUCTIEPCHBIE CUCTEMBI?

W™

JIABOPATOPHAS PABOTA Ne 3
Ha3zBanue patdorsi: [Ipurorosnenue pacTBopa 3aIaHHON KOHIICHTPAIIUHU.
ean padoThi:
1. Hayuutbcst coCTaBIsTh paCTBOPHI JTH000W KOHIIEHTPALIUH;



2. HayuuTbcs pemaTh 3a7a4u M0 HAXOXKISHUIO MacCOBOH JI0JTH, MAacChl

pacTBOpa, paCTBOPUTEINS U BEILIECTBA.
PeakTuBbi: CaxapHblii IECOK, BOJIA.
Oo6opynoBanue: Bechl, pa3HOBECHI, CTEKIISTHHBIN IIMIIMH]IP, KOJ0a.
Pe3syabTarnl:
memanpeomemnwie. MPIT 02, MPIT 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemnwie: 11P6 01, I1P6 04, ITP6 07, TTIPG 08;
3HAHUSA: CIIOCOOBI BBIPAKEHHUS COCTaBa pacTBOPA,
YMEHHUSI: pEIIaTh pAaCUCTHhIE 33Ja4d Ha ONPEAECIECHWE MACCOBOM  JOJIH
PacCTBOPEHHOTO BEILIECTBA.
Xoa padoThI:

OIIBIT 1: IIpuroToBiieHWE pacTBOpa caxapa IO UCXOAHBIM Macce BENIECTBA U
00BEMY PaCTBOPUTEIIS.

OTMepbTe MEPHBIM HUIUHIAPOM S50 MII AUCTUIUIMPOBAHHOM BOJIBI U BIIEUTE €€ B
KOHUYECKYIO KOJIOOUKY EMKOCThIO 100 ML

YaitHyto JI0XKYy caxapHOTro rnecka (WM JiBa KyCO4Ka) B3BEChTE Ha JIa0OPAaTOPHBIX
Becax, 3aTeM IMOMECTHTE €ro B KOJOOYKY C BOJIOM M MEepEeMEelInBalTe CTEKISTHHOU
MTAJIOYKOMU 10 MTOJIHOTO PACTBOPEHMUSL.

Tenepp mnpucrynante K pacu€éTHOM 4acTh. BHawame paccuuTante MacCOBYIO
JOJII0 caxapa B pactBope. HeoOXoauMeblil JaHHBIE Y BaC €CTh: Macca caxapa, 00bEM
BOJIbI, IJIOTHOCTh BOJABI IPUMUTE paBHOU 1 r/MiL.

O(cax.) = m(cax.)\m(p-pa)

m(p-pa) = m(cax.) + m(BO}:[LI)

m(BO}:[LI):V(BOL[LI) . p(BOJ:[LI)

Bpl Tak ke CMOXKETe paccuuTaTh, CKOJIBKO MOJIEKYJl caxapa COJEpPKUTCS B
MOJYYEHHOM PACTBOPE, UCTIOJIb3YSI U3BECTHBIA BAM COOTHOILICHUS:

N(MOH. cax.) = NA . n(cax.)

r](cax.) = m(cax.)\M(cax.)

[Tockonbky caxap coctrouT Ha 99,9% wu3 caxaposbl, uUMeroUUi GHopMyry
C12H2,011 , TO BBI JIETKO paccuMTaeTe MOJISIPHYIO MAacCy caxapa W 3aTeM Hauaérte
YHCJIO MOJIEKYJI caxapa B MOJy4eHHOM BaMU pacTBOPE.

OIIBIT 2: IIpuroToBiCHNE pacTBOPA COJU 3aJaHHOM KOHIICHTPAIIHH.

[TpurotoBrTe 15%-HBII pacTBOP MOBAPEHHOM COJIU.

Jlist 5TOTO CHadanma BBIOGPUTE MPOM3BOJIBLHO MAacCy pacTBOpa, paccUUTaiTe
Maccy BEIIECTBA, 3HAasi MACCOBYIO JIOJIIO, 3aTEM BBICUMTANTE MAcCy pacTBOPUTEIS U
TOTOBBTE PacTBOP.

ITo xomy pa®oOTHI 3aMOJHUTE TAOIUILY U CACTANTE BHIBOIBI.

KonTposbHbIE BOIIPOCHI.
1. Pemmts 3aa4y Ha OnpeAeIieHUE MAaCCOBOM JI0JIM PACTBOPEHHOIO BEIIECTBA
(KapTOUKy C 3aJIaHUEM TIOJIYYUTh Yy TIPENOIaBaTeis).

JIABOPATOPHASA PABOTA Ne 4
Ha3Banue npaktuueckoii padorsi: [IpoBenenue peakiuii HOHHOTO 0OMeHa
ean padoThi:
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1. Onpenenuth ycinoBHs NPOTEKAHUS PEAKLIMI HOHHOTO OOMEHA 10 KOHIIA;

2. BBINOIHUTD peakliui HOHHOTO OOMEHa.

3. Hanmcath MoJnekyasipHble U MOHHBIE YPABHEHUS BBHITTOJIHEHHBIX PEAKIIHM.
PeakTuBbl: pactBopel: xyopup skene3a (III), xapObonar Harpus, cyiabdar menw,
XJIopua Oapusi, cepHas KUCIO0Ta, TUIPOKCU HATpusl, GeHOoI(DTaTICHHOBBIN.
Oo6opynoBanue: [llTarus, npodbupku, nepkareis.

Pe3syabTarnl:
memanpeomemnwte: MPII 02, MPII 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemnuwie: 11P6 01, I1P6 04, ITP6 07, TTPG 08;
3HAHUS:
— OCHOBHBIE MOJIOKEHUSI TEOPUHU NEKTPOJUTHUECKON TUCCOUALINN;
— yCIIOBUS MPOTEKAaHUS PEAKIMI HOHHOTO OOMEHA 10 KOHIIA,
YMEHHUSI: COCTABJISITh YPaBHEHUS PEaKIMii MOHHOTO OOMEHa B MOJEKYJISPHOU U
HMOHHOM (popme.
Xoxa paéoThi:

OnpiT 1. Peakiuu, npoTekaroiiye ¢ 00pa3oBaHUEM OCaIKa.

K 1-2 mn pactBopa xiopuaa Oapust qo0aBUTh 1-2 MIJI pacTBOopa CEepHOM
kucaotel. [Iponabmtonaiite BeinageHNe O0€I0ro rycToro ocaaka.

K 1-2 mn pactBopa xnopuna sxenesa (III) mod6aButs mo karisim 1-2 mut pactBopa
ruapokcuaa Hatpusa. Kak usmensiercst uset pactBopa? Ilponabimtonaiite BblnaieHue
Oyporo XJonbeBUIHOTO OCAJIKA.

K 1-2 mn pactBopa cynbdara menu (II) no6aButh no kamism 1-2 M pactBopa
ruapokcuaa Hatpusa. Kak usmensiercs uset pactopa? Ilponabmrogaiite BhinmagcHue
CHUHEr0 aMOp(HOTO OCajKa.

Hanummre ypaBHEHHS BBINOJHEHHBIX PEAKUWA B MOJIEKYJSIPHOM M HOHHOU
dbopme.

OnpiT 2. Peakiyu, MPOTEKAIOIIXE ¢ BbIJICTIEHHEM ra3000pa3HOTo BEIIEeCTBRA.

K 1-2 M pactBopa xapboHata HaTpusi 100aBUTH MO KaruisiM 1-2 mu1 pactBopa
cepHoi kucioTel. HabmogaeTcs nu OypHoe BblieneHue raza? M3meHsieTcss U 1BeT
pactBopa? Hamnwuiunte ypaBHEHHE NaHHOW PEAKIMU B MOJIEKYJISIPHOM U HOHHOMN
dbopme.

OnpiT 3. Peakimu, NpoTeKaromye ¢ 00pa30BaHUEM BOJIBI.

K 1-2 mi pacTBOpa ruapokcuaa HaTpus 100aBUTh 1-2 Karim HHAUKATOPA, 3aTEM
n00aBUTh 3-4 KaruiM pacTBOpa CEpHOM KUCIOTH. Kak u3MeHsieTcs oKkpacka pacTBopa
nociie J00aBiIeHUS MHAMKATOpa; Tocie aoOaBieHust Kuciaotel? Hanummre
ypaBHEHUE JAHHOW peaklUy B MOJIEKYJISIPHOM U MOHHOHU (hopme.

[To xomy paboThI 3aMOJIHUTE TAOIMILY U CAECIANTE BHIBOBI.

KoHTpoJibHBIE BONIPOCHI.
Ocy1iecTBUTE LIENOYKY IPEBPALLCHUIA:
1 Bapuant MQSO,— Mg(OH), — MgCl,
2 Bapuant CaCOjz; — CaCl, — AgCl
3 Bapuant NaOH — Na,SO, — BaSO,
4 sapuant CuSO, — Cu(OH), — CuCl,
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JIABOPATOPHAS PABOTA Ne5

Ha3Banmue padotsi: VcciieioBaHue CBOMCTB KUCJIOT, OCHOBAaHM, COJICH.

esu padoThI:

1. I[IpoBecT OMBITHI, TOATBEPKAAIOIIME CBOWCTBA KHUCJIOT, COJIEH H

OCHOBaHU;

2. Harucarb MOJEKyIsIpHbIE ¥ MOHHBIE YPABHEHUS BBIMIOJIHEHHBIX PEaKIIUH.
PeakTuBbl: CepHas KUCIOTa, COJsIHAS KUCIOTA, TUPOKCU HATpHsl, BOJa, KapOoHAT
HaTpus, cyiabdpaTt meau (II), xaopun O6apusi, XJIOpUI HATPUS, UHIUKATOPHI, KEeIe3Has
IJTACTUHKA, OKCHUJI MEJH.

Oo6opynoBanmue: IlItatuB, npoOUpPKH, AepKaTEb, TOPEIKA, CYyX0€ roprouee, CIIUUKH,

CTEKJISIHHAS MTAJIOYKA.

Pesyabrarsl:

memanpeomemnwnie: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPP 01, MPK

03, MPK 06;

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

3HAHUSA: CBOMCTBA KUCJIOT, OCHOBAHUH, COJIEH;

YMEHHSI: BBINOJHATh XUMHUUYECKUN DSKCIEPUMEHT [0 paClO3HABAHUIO KHUCIIOT,

OCHOBAHUM, COJICH.

Xoa padoThI:

OnbIT 1. DKCIIEpUMEHTAIBHOE OMPEAECICHUE BELIAHHOTO BEIIECTBA.

1 BapuanT B Tpex mpoHyMepoBaHHBIX MPOOUPKAX HAXOJUTCA CepHAas KUCIOTA,
BOJIa U KapOoHaT HaTpus. [Ipu momoiy UHAUKATOpa METUIOPAHKEBOTO M PEAKTHBA
OTIPENICNIUTE, B KaKOW M3 MPOOMPOK HAXOAMUTCS KHUCJIOTA, B KAKOW COJIb U B KaKOM
Boga. OObscuure Habmomaemble 3(dexTsl nmpu HX pacno3HaBaHuu. Hanmummre
ypaBHEHUS peakiinii oOMeHa B MOJIEKYJISIPHOM U HOHHOM BHUJIE

2 BapWaHT B Tpex mpoHyMepoBaHHBIX MPOOMPKAX HAXOMUTCS XJIOPHUA Oapus,
a3oTHasg Kuciaota W Boaa. Ilpum momomu wuHAMKaTOpa (QEeHOI(TATEHHOBOTO U
peaKTUBa OMpPEACIIUTE, B KAaKOW M3 MPOOUPOK HAXOIUTCS KUCIOTa, B KAKOW COJIb U B
kakoi Boma. OObsacHUTE HaOmomaembie AS(OQPEKThl NPU HUX Paclo3HABAHUM.
Hanummure ypaBHeHus peakiuii 0OMeHa B MOJIEKYJISPHOM U MIOHHOM BUJIE

OmnbiT 2. OCYIIECTBICHUE HENOYKH MPEBPALICHUN:

FCC12

1 Bapuant Fe — FeSO,— Fe(OH), <

FeO

HanumuTe ypaBHeHUs: peakiuii 0OMeHa B MOJICKYJIIPHOM U HOHHOM Buze. s
peaKIMu 3aMeIICHUS] COCTaBUTh DJIEKTPOHHBIN OaaHC.

2 sappanT CuO — CuSO4 — Cu(OH), — CuCl, — Cu.

Harnumumre ypaBHeHHs peakiiuii 0OMeHa B MOJICKYJISIPHOM U MOHHOM BHJIC.

[To xomy paboTHI 3aMOTHUATE TAOJUITY U CIETAHTE BHIBOIBI.

KoHTpo/ibHbIEC BONIPOCHI.

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

2. IlpuBenuTe mpumep MeTasia, KOTOPBIM HE BBHITECHAET BOAOPOJ M3 pa30aBICHHON
COJIIHOM KHCIOTBI? A Kakod BbITecHAET? OTBET NOATBEPAUTE YpPaBHEHUEM
peaKkuuu.

3. B pesynbrare B3aUMONEWUCTBHUS KAKUX COEIUHEHUH MOXHO TMOJYYUTHh COJIb?

12




[IpuBeaute 3 ypaBHEHUS peakLU.

JIABOPATOPHAS PABOTA Ne6
Ha3Banmne npakTudeckoid padorsi: [ naponus cosneil.
esu padoThI:

1. UcneiTars AelicTBUE pACTBOPOB COJIEH HA UHIUKATOD;

2. Hanucatpb ypaBHEHUS peaklMil THAPOIU3a B MOJIEKYISIPHOM U HIOHHOM BUJIE.
PeakTuBbI: pacTBOphI coieil cymbgara xeneza (II), kapbonara marpus, cynbdara
MEJH, XJIOPUJ HATPpUs, XJIOPUAA ATFOMUHMS, YHUBEPCAIbHBINA UHAUKATOP.
Oo6opynoBanue: XMUMUYECKUI CTaKaH, CTEKJITHHAS MaJI0uKa.

Pesyabrarsl:

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

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

3HAHMA: 3aBUCHUMOCTb XapakTepa cpeAsl OT NPHUCYTCTBHS HMOHOB BOJOpOAA H
TMAPOKCHI-aHUOHOB;

YMEHHUSI: COCTaBJIATh YPaBHEHHs TUAPOIM3a COJIEH B MOJIEKYJSIPHOM M HOHHOM
(dopMme; ompeaensaTh XapakTep Cpedbl B BOAHBIX pAacTBOPaX HEOPraHUYECKHUX
COCIMHEHUH.

Xoa paéoThi:

OmneiT 1. McnpiTanue pacTBOPOB COJIEW HHAMKATOPOM.

HcnplTaliTe AEMCTBHE pPACTBOPOB pA3JIMYHBIX COJEH HA JIAKMYC, HaHECS
CTEKJISIHHOM TMaJIOYKOM KaIlUIl0 pPacTBOpa KaXXJOW COJIM Ha KPacHyl0 M CHHIOIO
JAKMYCOBbIE OyMa)KKH. 3all0JIHUTE Ta0JIHILY.

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

HEWUTpaJIbHAsL | KHCJAst IIEJIOYHAS

Hanummre ypaBHeHMs peakuuid THMAPOJIU3a COJIEW, pACTBOPBI KOTOPBIX HUMEIOT
KUCIIYIO WY IIEJIOYHYIO PEAKIMIO. Y PABHEHUS PEAKIMM 3alUIIATE B MOJIEKYJISIPHOM
u HOoHHOW ¢opmax. [lonb3ysch COKpalleHHbIM HOHHBIM YypaBHEHHEM, YKaXKHUTE,
KAKM€ HUOHBI BIUSAIOT HA U3MEHEHUE OKPACKN WHIUKATOPA.

OmngiT 2. ccnenoBanue pakTopoB, BAUSIONIMX HA CTENEHb THIPOIN3a COIeH

2.1. VccnenoBanue BIUSHUS TEMITEPATYPhI

[Tomecture B mpoOUpKY HEOOJNBIIOE KOJWYECTBO KPHUCTAJUIMYECKOTO aleraTta
HaTpus W PACTBOPUTE €ro B 1-2 M AUCTUIUIMPOBaHHON BoAbl. K momyueHHOMY
pacTBOpy n00aBbTE HECKOJBKO Kamenb pacTBopa ¢eHondramenna. OTMeThTe
WHTEHCUBHOCTh OKpacku HWHAuWKaTopa. Harpelite mpoOupky Ha BOJSHON OaHe WK
HaJ IUIAaMEHEM CIUPTOBKU. Kak M3MeHseTCs MHTEHCUBHOCTh OKpacku? OxiaauTte
pacTBOp, MOTPYy3uWB MPOOUPKY B CTakaH C XOJOAHOW Bojou. MI3MeHwnach Ju
MHTEHCUBHOCTh OKpacku pacTBopa? Kakum obOpazom? Ha ocHOBaHMM pe3ysbTaTOB
DKCIIEPUMEHTA CHENANTE BBIBOJ O TOM, SK30TEPMUUYECKUM WM SHIAOTEPMUYECKHM
IIPOLIECCOM SIBJIAETCS THAPOIIU3.

2.2. ViccnenoBanue BIUsiHUA pa30aBleHUs] pacTBOpa
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Buecutre B mpoOupky 2-3 Kamium KOHIEHTPUPOBAHHOTO pacTBOpa HUTpaTa
BucmyTa (III) u nmo6aBeTe 1-2 kammu pactBopa jakmyca. O IPOTEKaHUM KaKOIro
mpoliecca CBHUJIETEIBLCTBYET M3MEHEHHME OKpacku wuHaukatopa? IlocreneHHo
pa3z0aBisiiiTe pPacTBOP AUCTUIUIMPOBAHHOM BOJOW JI0 €ro IMOMYTHEHHS, KOTOpOE
0oOBsCHSIETCS yCWIEHHEeM rujaponun3a. Ha ocHoBaHMM pe3ynbTaTOB SKCIIEPUMEHTA
cleliaiiTe BBIBOJ O TOM, KakMM oOpa3oM pa30aBlieHHE PAcCTBOpA COJU BIMSIET Ha
nporece ruapomsa?

OmnbiT 3. HeoOpaTuMblid THAPOIIN3

B nBe mpoOupku BHecuTe 1O 5 Kamenab pacTBOpa CyibdaTa allOMUHUS U B
KOKIyI0 TMPOOWPKY MO00aBISHTE IO KaluiAM pacTBOp KapOoHaTa HATPHUS 0
BbIMaJIeHUs ocanka. Uto mpencraBisieT coboit oOpa3oBaBimiics ocanok? Kakoil ras
IIPX OTOM BBIJENSAETCA?

JlokaxkuTe, 4YTO BBINMABIIMN OCAJOK HE SABISIETCA KapOOHATOM amtoMuHUsA. JlJist
ATOro J00aBIAWTE MO KaljliM B TMEPBYI0 MNPOOMPKY COJSHYIO KHUCJIOTY [0
pacTBOpEeHHs Ocajka. BulaenseTcss Ju mpu A3TOM YIJIEKUCBIA Ta3, u noyemy? Bo
BTOPYIO TPOOUPKY [00aBbTE pacTBOp THApokcunaa Hatpusa. [Ipoucxoaut mu
pPacTBOpEHHE OCaJKa, U ToueMy?

[To xomy paboThI 3aMOJIHUTE TAOJIMILY U CACIIAWTE BHIBOBI.

KoHTpoJsibHBIE BONIPOCHI.

1. Kaxkwe u3 coneii moasepratorcs ruaponusy: MgCl,, CaCl,, Pb(NO3z),, KNOs, CaS?

2. Yxazaxute xapakrtep cpeabl pactBopoB coieii: KCN, KCI, K,SiO;, KJ, NaBr,
ZnC|2, Na,S, KCIOg, CU(N03)2

3. Ykaxwure dopmynbl 2-3 coliiell, oOpa30BaHHOW CHJIBHOW KHCIOTOW M CIa0BIM
OCHOBaHHEM

4. Vxaxute (opmynsl 2-3 coneit, oOpa30BaHHON Cla0OW KHCIOTOW M CHIIBLHBIM
OCHOBaHHEM

5. Kakas u3 HWKENEepeuyHCICHHBIX COJIEW B BOJHOM pacTBOpe MAET MaJMHOBYIO
okpacky (eHondrTanenHa: a) HUTPUT HATpus; O0) CynbDUT MarHus; B) HUTpAT
KaJupllis;, T) XJOpWJ Kanusa. Hanummre ypaBHEHHsS peakuuid THUIPOTIU3a B
MOJICKYJIIPHOM ¥ HOHHOM (opMax.

JIABOPATOPHAS PABOTA Ne/
Ha3Banue pa6oTbl: PemieHne SKCIEpUMEHTANBHBIX 3a/1ad Ha HMACHTHU(HUKAIHIO
HEOPTraHUYECKUX COCITMHECHUU.
esu padoThi:

1. Pacrio3HaTh C TMOMOIIBIKD  KA4eCTBEHHBIX  PEaKIUi  MPEAJIOKCHHBIC

HEOPTraHUYECKHE BEIIECTRA;

2. Hamucarh MOJIEKyIsIpHBIE M HOHHBIC YPAaBHEHUS BBITTOJTHEHHBIX PEaKIUH.
PeakTuBbl: pactBophl: xjopun xkenesa (IIl), poganuna kamus, HUTpara cepeodpa,
XJIOpHUIa HATpHs, KapOoHaTa HATpHs, Cylb(ara HATPUs, COMSTHOM KUCIOTHI, XJIOpHIa
Oapwusi.

O6opynoBanue: [lltaTus, mpoOupku, nepkarens, acOECTOBas CETKA, CyX0Oe roprovee,
CIIUYKH.

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

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

3HAHMSA: KAUeCTBEHHbIC PEaKIIUd Ha OCHOBHbIE KATHOHBI U aHUOHBI;

YMEHHUS: BBINOJHATh XUMUYECKUM HKCIEPUMEHT IO PACHO3HABAHUIO KHUCIIOT,
OCHOBaHUM, COJICH.

Xoxa padoThi:

OmngiT 1. OnpenienieHue Ka4eCTBEHHOTO COCTaBa HEOPraHUYECKUX BEIIECTB.

JlaH pacTBOp, cocTosIMA W3 Xjopuaa Kamus W cyiabdara xemeza (l11).
[TpoxenaiiTe ONBITHI, TP TTOMOIIU KOTOPBIX MOXHO ONpeAeTuTh Xaopua-uonsl Cl u
vonsl Fe**. JIyist BBITIOMHEHNS TaHHOTO OIBITA COACPKMMOE IPOOUPKH PA3NEIHTE HA
nBe TpoObL. JIns onpenenenus kaTHOHOB skene3a Fe™ mpuneiite B ogHy mpoGupky
pomanun kams KSCN. Uto Habmromaere?

Jlnst onpenenenusi anuoHoB xiyopa Cl” mpuiteiite B apyryto nmpoOUpKy HHTpat
cepebpa AgNO;z;. Uto HaOmomaere? Hanummre ypaBHEHHS COOTBETCTBYIOLIMX
peakiuii B MOJIEKYJISIPHOM, TIOJIHOM U COKpPAIllEHHOM MOHHOM BHJIE.

OnbIT 2. DKCHEPUMEHTAILHOE ONPE/IEICHUE BEIAHHBIX BEIIECTB.

C noMoIIpi0 Ka4eCTBEHHBIX PEaKIMil ONpeeuTe, B KaKOW M3 BBIIAHHBIX BaM
IpPOOUPOK HAXOMSTCS PACTBOPHI XJIOpUJA HATpUs, XJIOpHUJla aMMOHUS, cyibdara
HaTpus. [J1s 3TOro copep:KuMoe KaxK0i MpoHyMEepOBaHHON IPOOUPKHU Pa3IeiuTh HA
Tpu 1poObl. [l onpeneneHus XJopuga aMMOHHUST HEOOXOAMMO TPOBECTU
KauyeCTBEHHYIO PEaKIMI0 Ha HMOH aMMOHHS: B TpU MPOOBl MPUIUTH PACTBOP
TUAPOKCUJA HATpHs, HArpeTh B IUIAMEHHM cnUpTOBKU. Uto Habmomaere? Jlis
onpeneneHus cyibdara HaTpUsi HEOOXOIUMO MPOBECTH KAYECTBEHHYIO PEAKIUIO Ha
cyib(dar-uoH: B JB€ OCTaBIUIMECS MPOOBI MPUIUTH pacTBOp XJjopuuaa Oapus. YUto
HaOmromaete?

Jlis TMOATBEpIKIIEHUS, YTO B TPEThEH MPOOMpPKE HAXOAMUTCSA XJIOPUI HATpHs,
IIPOBEIUTE KAYECTBEHHYIO PEAKIIMI0 HA XJOPUI-MOH — J00aBbTE PAacTBOpP HUTpATa
cepeOpa. Uro nHabmomaere? 3amuinuTe ypaBHEHUS COOTBETCTBYIONIUX PEAKIUU B
MOJIEKYJISIPHOM, ITOJIHOM M COKpaIlleHHOM HOHHOM BHJIE.

[To xomy paboThI 3aMOJIHUTE TAOIHILY U CACIIANTE BHIBOBI.

KoHTpoJibHBIE BONIPOCHI.

[Ipennoxkurte crnocoOsl momydeHus: a) ruapokcuaa xxenesa (III); 6) ruapoxcuaa
MarHusi; B) MEIM W3 CJIEAYIOIIUX BEIECTB: Kpucramuioruapar cymnbdar meau(ll),
KapOOHaT MarHus, THAPOKCUJ HATpus, JKeNe30, COJsSHas KUCIOTa, XJIOPH]
xenesa(Ill).

CocraBbTe ypaBHEHUS TPEAJIOKCHHBIX PEAKIIMA B MOJEKYISIPHOM, IMOJHOM H
COKpaIlleHHOM HOHHOM BHJIE.

JIABOPATOPHAS PABOTA Ne8
Ha3zanme pa6orbl: lccienoBaHWe OKHUCIMTEILHO-BOCCTAHOBUTENIBHBIX CBOMCTB
METAJUIOB, HEMETAJJIOB M UX COCIMHCHUU.
eau padoThi:
1. 3y4nTh BOCCTAHOBUTEILHBIE CBOMCTBA IIMHKA;
2. V3y4nTh OKHCIIUTEIBHBIE CBOWCTBA IMEPMaHTaHATa KAJIUS B PA3IMYHBIX
cpenax;
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3. Hanmcath ypaBHEHHUSI BHIIOTHEHHBIX OKHUCIIUTEIEHO-BOCCTAHOBUTEIBHBIX

peakiuii ¥ pa3o0dparh UX METOJOM AIEKTPOHHOTO OanaHca.

PeakTuBbl: [{uHK, consiHas KUClIOTa, IEPMAaHTaHaT Kalus, CepHasl KUCIO0Ta, CyTb(UT
KaJlvsl, THIPOKCU HAaTpHs, BOJIA.

Oo6opynoBanue: [llTarus, npodbupku, nepkareisb.

Pe3syabTarnl:

Dopmupyemoie 371eMeHmbl 1IK (npogpeccuonanvno-opuenHmuposannoe
cooepicanue):

I[IK 1.3 BpiOupare MeTOABI MEXaHHUYECKOW OOpabOTKM W MOCJIEN0BaTEIbHOCTD
TEXHOJIOTUYECKOTO Tpoiiecca 00pabOTKH JieTaiel MallliH B MAlIMHOCTPOUTEILHOM
MIPOU3BOICTBE;

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

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

3HAHUSA: IOHATUSA OKUCIIUTENb, BOCCTAHOBUTEIIb, OKHCIIEHUE, BOCCTAHOBIICHHE;
YMEHHSI: COCTaBJISTh YPAaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLHU U
paz0upaTh X METOJOM AJIEKTPOHHOIO OanaHca.

Xoxa paéoThi:

OmnbiT 1. BoccTaHOBUTENIbHBIE CBOMCTBA IMHKA.

OnycTuTh B MPOOUPKY KyCOUEK IIMHKA U JI0OABUTH PACTBOP COJITHOM KHCIIOTHI.
OOpatuth BHMMaHHE Ha BbIJCJICHHE Ta3a (BOAOpOJa). 3amuIIUTe HaOIIOICHMUS.
Hanummre ypaBHEHME JaHHOW OKHUCIWTEIbHO-BOCCTAHOBUTEIBLHOW  PEAKIINH,
UCIIOJIb3YsI METO/I AIIEKTPOHHOTO OaJlaHca.

OmnbIT 2. OKUCIUTENBHBIC CBOMCTBA IEPMAHTAHATA KAJIS B PA3JIMYHBIX CPEaax.

Hamute B mnpoOupky 1-2mMi pacTBOpa niepMaHraHata Kajiusi, HEMHOTO
pa30aBI€HHON CEPHOW KUCIOTHI U PacTBOp cyibduta Kanug. OOpaTUTh BHUMaHUE Ha
HMCUE3HOBEHUE SPKOM PO30BOM OKpacku. 3anuimure HaOmoneHus. Hamwummre
YpaBHEHHE JAHHOW OKHCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUH, UCIIOIb3YS METOJ
AJICKTPOHHOTO OajaHca.

Hanmute B mpobupky 1-2M11 pacTBOpa mepmaHTaHata Kajius, 100aBUTh K HEMY
TaKOE K€ KOJIMYECTBO KPEMKOIro pacTBOpa IIEJI0UH, 3aTEM PACTBOP CYJIb(PUTA KaJHsl.
OOparuth BHUMaHUE Ha OOpa30OBaHHME 3EJICHOrO0 PacTBOpPA MAapraHIEBOKHUCIIOTO
Kanus. 3anumuTte HaOmojaeHusa. Hanummwre ypaBHEHHE TaHHOM OKHUCIUTEIBHO-
BOCCTAaHOBUTEJILHON PEAKIIUU, UCTIOJIB3YsI METO/T DJIEKTPOHHOTO OaiaHca.

Hanute B mpoOupky 1-2mi pacTBopa nepMaHraHaTta Kajius, pa30aBUTh €ro
BOJIOM W MPWIUTH PacTBOp cyibpura kaius. OOpaTUTh BHUMaHHE Ha BBINMAJICHUE
Oyporo ocajaka IMOKCHA MapraHiia. 3anuiunTe Ha0moaeHus. Hanummre ypaBHeHNe
JAHHOW  OKHUCJUTEIbHO-BOCCTAHOBUTEIIBHOM  pEaKIMH,  HWCIOJB3YS  METOJ
AJIEKTPOHHOTO OajaHca.

[IpodeccnonalibHO-OPUEHTUPOBAHHOE 3a/IaHHE.

OKUCAUTETLHO-BOCCTAHOBUTEIIBHBIN TPOIECC, MPOTEKAIOIIMI Ha 3JIEKTpoAax
MIPU TPOXOKACHUU ANEKTPUUECKOr0 TOKA Yepe3 pacTBOP WM PACILIaB AJIEKTPOJIUTA,
Ha3bIBAETCS 271EKMPOAUZOM.

DJIEKTPOSM3 I[IUPOKO HCIOJB3YETCSl B CTpPOUTENbHOM uHAycTpuu. OH
NpUMEHSIeTCd ISl  00pa3oBaHMsl  3alIUTHBIX IUJIEHOK HA  METANIMYECKUX
MOBEPXHOCTSAX apMaTypbl, B TOM 4HCIE, OT Koppo3uu. HaHeceHne MHOKPHITHS Ha
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METaJUTMYECKOE WM HEMETAIUIMYECKOe M3JACIIUE DIICKTPOJIUTHUYECKUM OCAXKICHUEM
MeTaJljla Ha3bIBaeTCs TaIbBAHOCTETHUCH .

1.3anumure CXEMBbI OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB,
NPOTEKAIONMX Ha aHOJE W KaToAe MPU a) XPOMHUPOBAHWUU; 0) MEIWPOBAHUU; B)
HUKEITUPOBAHUH.

2. 3anumuTe ypaBHEHUE pEaKIIMU OKUCICHUS Keje3a B aTMoc(epe KUCIOpo/a,
UCTIONB3YS METOJI SJIEKTPOHHOTO OaaHca.

[To xomy pabOTHI 3aMOJIHUTE TAOIHITY U CACIIAUTE BHIBOIBI.

KoHTposibHBbIE BONIPOCHI.
1. I3  ypaBHEHWI, TPEICTABIECHHBIX  HIKE, BBIOEPUTE  OKUCIUTEIHHO-
BOCCTAaHOBHUTEIBHOE, 3AMUIINTE JUIsI HETO SJICKTPOHHBIN OanaHc.

1) SOz + H,0 = H,SO, 2)2Al + 6H,0 = 2AI(OH); + 3H;
2. CocraBbTe ypaBHEHHE pEaKIMU pPACTBOPCHHS aTIOMHUHHS B pa30aBICHHON
a3oTHOM Kkucnore. I[IpogykTr BOCCTaHOBIEHUS a30THOM KHCIIOTBI — HUTPAT

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

3. IlpuBenuTe nBa OOOCHOBAHHBIX MPUMEpPA HKCIIOJIB30BAHUS DICKTPOIUTUUYECKHUX
IIPOLIECCOB B CTPOUTEIHHON UHTYCTPHH.
4. HamumuTe ypaBHEHHMs, XapaKTEPHU3YIOIIME 3JEKTPOJU3 BOJHBIX PACTBOPOB
Opomuia Kaius, HITPUTA KaJIbLIUS, XJIOPHUIa [IMHKA Ha YTOJIBHBIX 3JIEKTPOJIax.

JIABOPATOPHAS PABOTA Ne9
Ha3zpanme mnpaxkruyecko padorel: lccnenoBanue BIMSHUS — Pa3IMYHBIX
(haKTOpOB HA CKOPOCTh XMMUYECKOW PEaKIIUU.
eab padoThI:
1. V3y4uTh B X0/ HKCIIEPUMEHTA BIUSHHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKUX PEAKIUN.

PeaxkTuBbl: PacTBOpBI CONISIHONW M CEpHOM KHUCJIOT, THOCYJIb(ara HaTpus, kapOoHAT
KaJIbLIUS, OKCUJ MEIU.
Oo6opynoBanue: [llTarus c mpobupkamu, cyxoe roprouee, CIUIKH, acOECTOBAasI CETKa.
Pe3yabrarsi:
memanpeomemuste: MPII 17, MPP 01, MPK 03, MPK 06;
npeomemmnswie: 11P6 02, ITP6 05, ITP6 07, ITP6 08;
3HAHUS: (AKTOPHI, BIUSIONIME HA CKOPOCTh XUMHUUYECKUX PEAKIIUA;
YMEHMSI: BBINOJHATH JIAOOPATOPHBIA DKCIIEPUMEHT IO OMNpPEACNICHUIO0 (haKTOPOB,
BIIUSIFOIIMX HA CKOPOCTh XUMHUUYECKHUX PEAKIIHIA.
Xoa padoThI:

OmnbiT 1. BiusgHue KOHUEHTpAlMM pPEarupyrouydx BEHIECTB HA CKOPOCTh
XMMHUYECKON peaKIIMi B TOMOT€HHOUN CUCTEME.

Peaxmust Tuocynbdara HaTpHs ¢ CEPHOM KUCIOTOM MPOUCXOIUT MO YPABHEHUIO:
Na,S,0; + H,SO4 = Na,SO, + H,0 + SO, + S°

JIJist IpoBeIeHUs OTbITa CJIENYyeT MPUTOTOBUTH YETHIPE pacTBOpa TUOCYJb(paTa
HATpHs PAa3IMYHON KOHIEHTpanuu. /[ 3Toro B Tpu mpoOUpKH, Ha 3aJHUX CTEHKaX
KOTOPBIX HAHECEHBI BEPTUKAIbHBIC TEMHBIC JIMHUH, U3 HAJUTh: B TIEPBYIO MPOOUPKY
— 2 mx 0,5 1 pactBopa Na,S,03 u 4 mit Bozbl; BO BTopyto npobupky — 3 mut 0,5 H
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pactBopa Na,S,03 1 3 M1 Bozibl; B TpeThio pooupky — 4 mi 0,5 v pactBopa Na,S,03
u 2 mu Boabl. Takum 00pa3oM, B OJJMHAKOBBIX 00BbEMaxX MOJYUYEHHBIX pacTBOPOB (6
MJI) OyaeT coAepkaThCs pa3iaudyHoe dYuciao wMoser Na,S,03. Ecim  ycnoBHO
0003HaunTh KOHIeHTpauuio Na,S,03 B nepBoit npodbupke — C MoJib, TO BO BTOPOM
npobupke koHuentpaus oynet 1,5 C, B tperbeit — 2 C.

B npyrue tpu mnpobupku Hamuth mo 6 mia 0,58 H,SO, Biute B mepByro
npoOupky c pactBopoM Na,5,03; 6 min 0,58 H,SO, u ObicTpo mnepemeniath
cozepxkumoe mpobupku. [1o cekyHmoMepy WM CEKyHIHOM CTPEIKE YacoOB U3MEPUTH
BpeMsi OT MOMEHTa J00aBlCHUS CEpPHON KHUCIOTHI (HAauajao OmbITa) J0 Hayaia
MCYE3HOBEHUSI TEMHON MOJOCKH Ha MPOOHpPKE B pe3yibTaTe MOMYTHEHHUS PAacTBOpPA
OT BBITIaBIIIEH CBOOOIHOM cephl (KOHEI[ OIbITa). AHAJOTUYHBIC OTBITHI MPOBECTHU C
OCTAJILHBIMU pacTBopaMu. JlaHHBIC OTIBITa BHECTH B Ta0. 1:

Homep | OOGbem, ma Konnenrpamus, | Bpems CkopocThb CootHomieHue
pooup Na,S,0; | H,O C, Na,S,03 TEUCHHSA peakuuu B | CKOpOCTe
K1 peakuu T,c yen.en., 1/t peakuuu

Ha ocnoBanuu nanHbix Tabn. 1 HauepTuTh rpaduK 3aBUCUMOCTH CKOPOCTH
peakiMu OT KOHIEHTpanmuu (Ha ocu alCIUCC — COOTHOIICHHUS KOHIEHTpaIuu
Na,S;03, Ha ocu OpAMHAT — COOTHOIIEHHSI CKOPOCTEH, MPHUHSB MHUHUMAIbHYIO
CKOPOCTb 3a €JIMHUILY, @ BCE JIPYTH€ — BBIPA3UB B KPATHBIX €i 3HaueHusx). [lpu
nocTpoeHuu rpaduka ygoOHee MPUHATH MacIITad JJisi MUHUMaJIbHOM CKOPOCTH U
MHUHUMAaJIbHOM KOHILIEHTPAIUX PaBHBIN 2 CM.

Kaxk 3aBUCHUT CKOPOCTh peaKluK OT KOHIIEHTPAIUU PEarupyrommnx BeriecTB?

OneiT 2. Biugaue TteMmepaTypbl Ha CKOPOCTh XHMMHYECKOM pEaKIUu B
TETEPOreHHON CHCTEME.

B nBe mpoOupku BHECHTE HEMHOIO TTOPOIIIKA OKCHAA MEIU U 100aBbTE 1O 2 MII
CEepHOM KHUCJIOTHI OJMHAKOBOW KOHIEeHTpanuu. HalOmomaiite 3a mnpusHaKamu
peakimu. OJHY TPOOUPKY MOJIOTPENTE B IJIAMEHU TOPETKU. 3alUIIUTE PE3yIbTaThI
ONbITa, HAMUIIUTE COOTBETCTBYIOIIEE YpPAaBHEHUE pEaKIUHU, CIETalTe BBIBOJI O
BIIMSIHUM TEMIIEPATYpPhl HA CKOPOCTh XUMUYECKON PEAKIINU.

OnpiT 3. BiusHue BEIWYUHBI TMOBEPXHOCTHU PEArMpYIONIEro BEIIeCTBA Ha
CKOPOCTb PEAKIIMU B TETEPOTCHHON CHCTEME.

Haneiite B nBe mpoOupku mo 2—3 MJI pacTBOpa COJITHOW KUCIOTHL. B omHy
npoOUpPKY OMYCTHTE KyCOUYeK MeJla, B JPYryl0 — IMOPOIIOK KapOoHaTa KaJbIIMs.
OOparute BHMMaHUE Ha CKOPOCTh BBIIEJICHUS My3bIPHKOB Ia3a B 00euX MpoOHpKax.
Hanummre cooTBeTcTBYyIOIIEEe ypaBHEeHUE peakiuu. OOBICHUTE, TTOYEMY CKOPOCTh
PaCcTBOpPEHHUS MeJa B ATUX CIIy4asxX pa3jnyHa.

ITo xomy pa®oOTHI 3aMOJHUTE TAOJIUILY U CACTANTE BHIBOIBI.

KonTposbHbIE BOIIPOCHI.

JlaliTe XxapakTepUCTHUKY MO BCEM MPU3HAKAM CIEAYIOINIUM PEAKIIUSIM:

a) 2COry + Oy¢) = 2C0y;) + Q 0) Cis) + COyry — 2CO -Q
B) CaCO3(TB)—>CaO(TB) +C02(r.)' Q F) CH4 (r) + 202 (r) ® COZ (1) +2 HzO(F) + Q

JIABOPATOPHAS PABOTA Nel0O
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Haspanmue padorbi: XMUUeCKOE€ pABHOBECHE U YCIIOBHSI €T0 CMEILICHHUS.
esu padoThI:
1. TIoBTOPUTH MOHATHUS O XUMUYECKOM PABHOBECHUHU;
2. B xoze sKcriepuMeHTa ONpeIeIUuTh YCIOBUS CMEILIEHUSI PAaBHOBECHSI
XUMUYECKUX PEAKIIUI.
PeakTuBBI: pacTBOpHI 0Aa, KpaxMalia, IMaHUJA KaJKs, COISTHOM KUCIOTHI, XJIOpUIa
KoOanpTa, XJI0pUaa Kaaus, XJopuaa skelie3a, BoAa TUCTUIUTMPOBAHHAS.
Oo6opynoBanue: llltaTuB c mpoOupkamu, Cyxoe roprouee, Cliuyku, acbecToBas CeTka.
Pesyabrarsl:
memanpeomemnwte: MPII 17, MPP 01, MPK 03, MPK 06;
npeomemmnswie: 11P6 02, TTP6 05, T1P6 07, TTP6 08;
3HAHMSA: YCIIOBHUS, BIMAIONINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS;
YMEHHUSI: BBINOJHATh JIA0OPATOPHBIA HSKCIEPUMEHT [0 OINPEACICHUIO YCIOBHIA
CMEILICHHS PABHOBECHSI XUMUYECKHUX PEAKIIUM.
Xoxa paéoThi:

OnbiT 1. BawsgHue W3MEHEHHs KOHIEHTPAllUM PEarupyrolux BEUIECTB Ha
XUMHUYECKOE PABHOBECHE.

A) CMellleHHe paBHOBECHS M3y4aeM Ha IMPUMEpPE pPEaKUUU B3aHMMOJIECHCTBUS
xynopuaa skeneza (III) ¢ poganmaom kanus. B xoxe peakiuu obpasyercs pacTBOp
KpoBaBo-KpacHoro 1Bera. PactBopbl coneit KSCN u KCl - GecuBeTHble, pacTBOp
FeCl; — nmeer cBemno-Oypyro okpacky, a pactBop Fe(SCN)z; - KpoBaBO-KpacHYIO.
3anuiuTe ypaBHEHUE PEAKIUU U LIBET pacTBOpa Mol (hopMyaamMu:

FeCl; + 3KSCN « Fe(SCN)g + 3KCI

Hsmenenue ummeHcusHocmu OKpACKU  pacmeopa  CE8UOemenbCmeyem o
HAnpaeieHuy cCMeweHusi XUMU4eCKo20 paeHO8eCcuUsl.

1. B mpobupky Haneiire no 2-3 xamau pactBopoB KSCN u FeCl; u paz0daBbte
BOJIOH /10 OJIeIHO-KPACHOM OKpacKU. 3alUIINTE B HAOIIOIEHUH 1IBET pacTBOPA.

2. Paznenure moiydeHHBId pacTBOp Ha 4 paBHBIC YAaCTU U HAJICUTE B pa3HbIC
npobupku. B nepByro mpoOupky nobasbre 2-3 kamiu pactBopa KSCN, Bo BTOpyro —
cronbko ke FeCls, B Tperbto — menotky kpuctammdeckoro KCl. CpaBhute
MU3MEHEHHE OKPACKH PacCTBOPOB IMEPBBIX TPEX MPOOUPOK C COACPKUMBIM YETBEPTOU
IPOOHPKHU.

Paccyxmaem: B mepBoii mpoOupke Mmpu yBeTUYCHUH KOHIICHTPALMK POJaHUAA
ks KCNS BHAMM NOTEMHEHHE COAECPKMMOIO IO CPABHEHUIO C 3TAJOHOM, a,
3HauuT, OyAeT mnpeobOiagaTh MpsMas peaklus, B pe3yJibTare KOTOpod Oyxaer
oOpazoBbiBaThes ponanu xxenesa (I11), u pactBop Oyner TeMHETh (TEMHO- KPacCHBIM
1Ber). Paccyxmas mogoOHbBIM 00pa3oM, OMMIIKMTE, KyJa CMEIIAeTCsl pPaBHOBECHE B
KaXKJIOM ClIy4ae.

b) B npobupky Haneite 0,5-1 mn xkonHuentpupoBanHoro pactBopa CoCl, u
100aBbTE HECKOJIBKO Kameb COMSTHOM KuciaoThl. Habmonalite n3sMeHEeHUEe OKPACKH OT
c11a60-po30BOi 10 CHHeil 3a cuer obpaszoBaHms KomiuiekcHoro mona [CoCls]'.
Paz6aBbTe pacTBOp BOAON M HAOIIOAANTE U3MEHEHNE OKPACKHU.

3armmmute ypaBaenue peakiuu: [Co(H,0)g]Cl, + HCl =[CoCl5]H + 6H,0

OObsAcHUTE CMEIIEHUE pPaBHOBECHsS] MpPU H3MEHEHUU KOHLEHTPALUU HOHOB
XJIopa.
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OnbiT 2. Bausinue TeMnepaTypbl Ha CMEIICHUE XUMUYECKOTO0 PABHOBECHS.
[TomyunTe pacTtBOp Kpaxmana. [ 3TOro pa3BeauTe XOJIO0AHOW BOJOW B OJHOMU
npoOupKe HEMHOro Kpaxmana. B apyroil mpoOupke BCKUISTUTE YUCTYIO BOAY, U
ObICTpO MpuJIeiiTe e€ B nmepByro npodupky. Octynure.
B uncrtyto npobupky Bo3bMHTE 2-3 MJI pacTBOpa Kpaxmalia U Tyja ke J00aBbTe
2-3 xamiu WOAHOW BOXBI, TpPH 3TOM O00pa3yeTrcss HENpPOYHOE COEIMHEHUE,
OKpallleHHOE B CMHEe-()UOIeTOBbIN 1IBET. JlaHHAs peakiusi YK30TepMUYECKasl.
Kpaxman + ilon <> okpaiieHHoe BeniectBo + Q
Harpelite conepxumoe mpoOUpPKH MOYTH 1O KHUIIEHUSA, a 3aTEM OXJaJUTE 0
KOMHaTHOM  Temmeparypbl. OOBSCHUTE U3MEHEHHUE OKPack CMEIIECHHEM
XMMHUYECKOr0 paBHOBecHs. Hanumure BBIBOSI.
ITo xomy pa®OTHI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOIBI.
KoHTpoJibHBIE BONIPOCHI.
B xakom HampaBJI€HUU CMECTUTCS PABHOBECHE CIICAYIOLINX PEAKIINil
2CO()+02(r)=2CO,(r) +Q
CaCOs (1tB) = CaO(1B) + CO2(T) + Q
N2 (r) + 3H, (r) =2 NHs(r) - Q
2Mg + Oy(1) = 2MgO(TB) - Q
a) MpY MOHMKEHUU TEMITepaTypbl? 0) Mpu MOBBIIICHUN JABICHUS?

JIABOPATOPHAS PABOTA Nell

Ha3Banmue padorsbi: VcciiemoBanue CBOMCTB METAIIOB U UX COCTMHEHU.
esu padoThi:

1. M3y4nTh OCHOBHBIE XUMHYECKHE CBOICTBA METAILIOB.

2. V3y4nTh CBOMCTBA M CIOCOOBI TTONTydeHUs Tuapokcuaa xxenesa (I1) u (I11).

3. Hammcatp ypaBHEHUS BHITIOJTHEHHBIX PEAKIIUN.
PeakTuBbI: AJTIOMHHUEBAS CTPY)KKa, COJISIHAs KHUCIIOTA, CEpHAsl KUCJIOTA, a30THas
KHUCIIOTa, TUAPOKCUJ Hatpus, cyiabdar sxeneza (II), xmopun sxenesa (III), muTpar
CBHHIIA, [IUHK.
O6opynoBanue: [llTarus c mpobupkamu, cyxoe roproyee, ClIMUKH, acOeCTOBasK CeTKa.
Pe3yabrarsi:
Dopmupyemoie IN1eMeHmbl IIK (npogheccuonanvno-opuenmuposannoe
cooepricanue):
IIK 1.3 BpiOuparh MeTOABl MEXaHMUECKOM OOpabOTKM M TOCJEN0BATEIbHOCTD
TEXHOJIOTMYECKOTO Mpoliecca 00paboTKU JeTajieid MallluH B MAIIMHOCTPOUTEIHHOM
IPOU3BOJICTBE;
memanpeomemnwvte: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPK 03;
npeomemmnuwie: 11P6 02, I1PG 04, ITP6 05, ITPG 07, T1P6 08;
3HAHMUS: CBOMCTBA METAJUIOB U UX COCIUHCHUMH,
YMEHMSI: COCTABIISITh YPABHEHUSI XUMUYECKUX PEAKIIUM, XapaKTEPHBIX JJISI METAJIJIOB
U UX COCTUHEHUM.
Xoa padoThI:

OmnbiT 1. B3auMoaeicTBre METAIOB C KUCIOTAMH.
Onyctute B 1 mpoOupky rpaHyily IHWHKA, B APYTYIO — MEIHYIO MPOBOJIOKY.

Jlo6aBbTE B KOXKIYIO MPOOUPKY PACTBOP COJITHOM KUCIOTHL. OOpaTuTe BHUMaHUE HA
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BblJIeTIeHUE ra3a (Bojgopoja). Beszne nu uaer peakuusi? B BbIBOJIE 3aNIUIINTE YCIOBUS
B3aMMOJICUCTBUS KUCIOT C METaJUIaMH.

Hanumure  ypaBHeHHE  BO3MOXHOM  OKHMCIMTEIbHO-BOCCTAHOBHUTEILHOMN
pEaKIMK, UCTIONB3YsSI METO]T AIEKTPOHHOIO OanaHca.

OmnpiT 2. B3anumoielicTBHE METAIJIOB C HEMETAJIJIAMHU.

B niams BHecute nopoiiok mMaraus. HaGmrogaembie UCKPBI CBUIETENBCTBYIOT O
NPOTEKaHUM PEeaKIMU MEXIy MarHueM M KuciaopojaoM. Hamumure ypaBHEHHE
pEeaKIMK, COCTaBbTE AIEKTPOHHBIN OaaHC.

OnpiT 3. B3anmoielicTBHE METAIIIIOB C COISIMU

B mpobupky c¢ pactBopom Hutpara cBuHia (II) momoxxkute kycouek muHka. B
npoOupKy ¢ pactBopoM xsopuaa 1uHka (II) mosoxuTh Kycouek CBUHIIA. 3alUIIUTE,
B 00eux 1M MpoOMpKax HAOJIIOAAIOTCS MPU3HAKU PEaKIUu, ClieJlaiiTe BBIBOJ 00
YCIIOBHSIX B3aUMOJICHCTBUSI METAJUIOB ¢ coyiiMH. Hanuinre ypaBHEHUE peakuu.

OnbIT 4. B3auMoA€HCTBHE MIEIOYHBIX METAJIJIOB C BOJOM.

B xumuueckuil ctakaH ¢ Bojoil n00aBbTe 1-2 kamim QeHondranenHa u
noMecTuTe Kycouek Hatpus. IlponabmiongaiiTe BblAeNeHHME ra3a M W3MEHEHUE
OKpacku pactBopa. Caemnailte BBIBOABI O MPOAYKTAX PEAKIMH, 3AMUIINTE YPABHCHHE
peakuuu.

Omnbit 5. [TosiyueHne ¥ cBONWCTBA THIPOKCHU/IOB JKEJI€3a.

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

B mpoGupky Haneiite HemHoro cyibara sxenesa (II) u nmobGaBbTe pacTBOp
TUAPOKCUJIA HATPHs, K TOJydeHHOMY Truapokcuay xenesa(ll) mpueiite comsiHOM
KHUCJIOTBL. 3anuinTe HaOmoaeHus. Hanummre ypaBHEHUs peakimid.

e [lonyuenue u ceoticmsa 2udpoxcuoos xcenesa (II1).

B npoOupky Haneiite HemHoro xiyopunaa sxeneza (III) m mobaBbre pactBOp
TUAPOKCUIA HATpHsl, K MOJIydeHHOMY Tuapokcuny »kenesa (III) mpuneiite pactBop
CEpHOM KHCJIOTHl JI0 PAacTBOPEHUsI OcCajKa. 3anuiuute HaOmoaeHus. Hamwummre
YPaBHEHUS PEAKIIUM.

[TpodeccnonanbHO-OpUEHTUPOBAHHOE 3a/1aHUE.

OCHOBHBIMM ~ MaTepHalamMu, KOTOpbIE MPOM3BOJATCS HA  MOPEANPUITHUSIX
METAJUTyPrUYecKOoro IMKJIAa M HCHOJB3YIOTCS B MAIMHOCTPOEHUU, SIBJISIIOTCS
METaJIbl U CIuiaBbl. OXapakTepu3ynTe OCHOBHBIC (PU3MUECKHE CBONCTBA METAIIOB U
CILJIABOB.

[To xomy paboTHI 3aMOJIHUTE TAOIHITY U CACTANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.

1. OxapakrepusyiTe OCHOBHBIE (PU3NYECKHE CBOWCTBA METAJIJIOB U CILJIABOB

2. Hanumure ypaBHEHUsT peakuuid, HEOOXOAMMBIX JUIsl OCYIIECTBICHUS JTHX
IIPEBPALLCHUN:
Al — A14C3 — Al(OH)g — Aleg — Al — A1283 — A1203

JIABOPATOPHAS PABOTA Nel?
HaszBanue pa6otsi: [lonyuenue, coOupanue u pacro3HaBaHUE Ta30B.
Hean padoTbi
1. TlomyuuTh 1 cobpaTh ra3000pa3HbIe BEMIeCTBa (BOIOPOI, KUCIOPOI,
YTJIEKHUCIIBIA Ta3).
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2. HamucaTh ypaBHEHHS BBIMOTHEHHBIX OKACIUTEIHPHO-BOCCTAHOBUTEIBHBIX
peakiuii 1 pa3oopaTh UX METOJIOM AJIEKTPOHHOTO OanaHca.

PeaktuBbl: [[UHK, CONsiHAs KUCIIOTA, IEPMAHTaHAT KaJIHsl, CEpHAs KUCIIOTa, METI,
U3BECTKOBAs BOJIA.

Oo6opynoBanme: llITaTuB ¢ mpoOupKaMu, Cyxoe roprodee, ClIMYKH, JTyYUHKH,
ra300TBOJIHas TpyOKa, acOecToBasi CeTKa, Ja0OpaTOPHBIN IITATUB.

Pe3syabTarnl:

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

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

3HAHMSA: CIIOCOOBI MOYYCHUS MTPOCTHIX BEIIECTB, 00PAa30BaHHBIX HEMETAJUIAMH U X
OKCHUJIOB;

YMEHMSI: BBINOJHATh AKCHEPUMEHT MO TOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HBIX
BEILIECTB.

Xoa padoThI:

Omnpit 1. ITosydyenue, cobrpanre U pacrno3HaBaHUe BOAOPO/Ia

Cobepute mpubop AJisi MOJYYEHHUSI Ta30B M MPOBEPHTE €ro Ha repMETUYHOCTh. B
IpOOUPKY TONIOKUTE |—2 TpaHynbl IMHKA U TpUiedTe B Hee 1—2 MII CONSTHOM
KHUCIIOTHI. 3aKpoiTe MpOOUpPKY MPOOKON ¢ ra300TBOJAHON TPYOKOM W HaJeHbTE Ha
KOHYMK TpyOku emie oaHy mnpoobupky. I[lomoxxaure HEKOTOpoe Bpems, 4YTOObI
npoOWpKa  3aMoJHUJACh  BBIJCTSAIONIMMCA ra3oM. YTo  MPOUCXOAUT  TpHU
B3aMMOJICHCTBUM IIMHKA C COJSAHOM KHCIOTOM? COCTaBpTE ypaBHEHUE PEAKIUHU U
paccMOTpHUTE €€ C TOYKH 3PEHUS MPOLECCOB OKUCIEHUSA-BOCCTAHOBIICHHUS.

CHumuTe IpoOUPKY C BOJOPOJOM U, HE MEepPeBOpaynBas €€, MOJHECUTE K TopsIIei
criupToBKe. Eciiv BOOpO/T B3PHIBACTCS C TIIYXUM XJIOIIKOM, TO OH YHCTBIN, a €CJIH C
«JTAIOIIKUMY» 3BYKOM, 3HA4YUT, BOJOPOJ COOpaH B CMECH C BO3JIYXOM («IpemMydHii
ras»).

Omnpit 2. [losydyenue, cobupanre U pacro3HaBaHUue KUCI0poaa

CobGepute mpubop M MpPOBEpPHTE €ro Ha TePMETHUYHOCTh. B mpoOupKy HACHIIbTE
IpUMEpPHO Ha Y4 ee oObema nmepmanranara kanuss KMnO4 1 y oTBepcTrs poOUpKU
MOJIOKUTE PBIXJIBI KOMOYEK BaThl. 3aKpOWTE MPOOUPKY MPOOKON C Ta300TBOIHOMN
TpyOKOH. YKpenuTe nmpoOUpKY B JIAllKe MITaTHBA TaK, YTOOBI KOHEI[ T'a300TBOIHOM
TPYOKH TOXOJWII MOYTH JI0 JHA COCY/a, B KOTOPOM OyAeT coduparhes kucimopon. Uto
IPOUCXOJUT MPU HarpeBaHUM NepMaHraHaTa kaiausi? CocTaBbTe YpaBHEHUE PEaKIIUU
U PACCMOTPUTE €€ C TOUKH 3PEHUS IPOLIECCOB OKUCIEHUA-BOCCTaHOBIeHUs. Hannuue
KHUCIIOpOJa B COCYE MPOBEPHTE TIICIOMIEH TyUUHKON. 3aUIINTEe CBOU HAOIIOAEHUSI.

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

B nmpoOupky momecTuTe HECKOJIBLKO KyCOUYKOB MeJjla UM MpaMopa u mpuieite 1—2
M1 pa30aBIE€HHON COJITHOM KHUCIOTHL. bBbICTpo 3akpoiiTe mpoOHpKy HNpoOKOH ¢
ra300TBOJIHON TpyOkoii. Konery TpyOKu omycTuTe B APYryr0 MPOOUPKY, B KOTOPOU
HaXOIUTCSA 2—3 MJI U3BECTKOBOI BOJEI.

Heckonbko MUHYT HaOIIOAlTE, KaK Yepe3 U3BECTKOBYIO BOJIY TTPOXOAST My3bIPbKU
raza. Uto npomcxoauT npu B3aUMOACHCTBUM MeJa WM MpamMopa C COJISTHOM
kucioToi? CoCTaBbTE YpPAaBHEHHME pEAKIHMM M PACCMOTPUTE €€ B CBETE€ TEOPHUH
AIEKTPOIUTUYECKON JTUCCOLUALINN.
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[To xomy paboThI 3aMOJIHUTE TAOJHITY U CAEIIAWTE BHIBOJIBI.
KoHTpoJIbHBIE BONPOCHI.

Pemure 3amaumn.

1. Kakyro maccy umeer Kuciopoa 0obEMom 7 ?

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

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

JIABOPATOPHAS PABOTA Nel3

Haspanue paOorbl: CpaBHEHUE CBOWMCTB MPOCTBIX BEIIECTB, OKCUIOB H
ruapokcuaoB deMenToB 11 nepuona.

Hean padoTsi
1. N3yuuTh cBOMCTBA OKCUIOB U TUAPOKCUIOB AemeHToB III nepuona.

2. 3aKpenuTh 3HAHUS O MEPUOTUIECCKH U3MEHSIOIINXCS CBOMCTBax 3nmeMeHToB B [1C,
AKCIIEPUMEHTAJIBHO U3yUYNB XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB TPETHETO
NEPUOJIA U UX COCAUHEHUM.

3. Hanwucath ypaBHEHUS BHIOTHEHHBIX PEAKIUH.

PeakTuBbl: AJTIOMUHHEBAsI CTPYXKKA, COJISIHAs KUCIOTA, CEpHas KUCJIOTA, a30THAs
KHUCIIOTa, TUAPOKCUJ Hatpus, cyiabdar sxeneza (II), xmopun sxenesa (III), muTpar
CBHHIIA, [IUHK.

OoopynoBanue: IlltatuB ¢ nmpoOupkamu, cyxoe Toproyee, CHHYKH, acOecToBas
CeTKa.

Pesyabrarsl:

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

npeomemmnsie: 11P6 02, ITP6 04, ITP6 07, TIP6 08,;

3HAHMSI: CBOMCTBAa METAUIOB, HEMETAIUIOB W WX COEAUHEHUW; TOHATHE
aM(pOTEepHOCTH COETMHEHHH, 00pa30BaHHBIX MEPEXOJHBIMU METAIIIAMH;

YMEHHS: BbIIOJIHATH SKCIIEPUMEHT I10 MOJIYYEHUIO U PACIIO3HABAHUIO aM(pOTEPHBIX
COCMHEHU; COCTAaBISATh YPABHEHUS XUMHUYECKUX PEaKIMil, XapaKTEepPHbIX MIJIs
METaJJIOB, HEMETAJNIOB U UX COEJUHEHUM.

Xoxa padoThi:

OmnbIT 1. OTHOILIEHUE OPOCTHIX BELIECTB K BOJIE.

B Tpu npobupku HanmeiTe 2Mil BOABI, B TIEPBYIO MOMECTUTE HEOOJBIIION KyCOYEK
HATpHsl, IPEABAPUTENILHO OCYIIMB €ro OT KepocHHa (PUIbTPOBaNIbHOW Oymaroi, BO
BTOPYIO — TPaHyJly aMallbIMPOBAHHOIO AJIOMHHUS, B TpeThio — cepy. JlobGaBbTe B
KXyl npooupky 1 karmmo pactBopa (deHondranenHa. OTMETbTE MPOUCXOASIINE
n3MeHeHus. Chenante BBIBOJ O CBOMCTBaX NPOCTHIX BEHIECTB M UX COCIMHEHHM.
3anuiuTe ypaBHEHUS PeaKuu.

OnpiT 2. OTHOLIIEHHE OKCUIOB MarHusl, AIIOMUHUS U KPEMHUS K KUCIOTaM.

B nepByto npoOHpKy MOMECTUTE HEMHOTO MOPOIIKa OKCHIA MarHus, BO BTOPYIO -
HEMHOI'O MOpPOIIKa OKCHJA AIFOMUHMS, B TPETbIO — OKCHAA KpeMHHUA. B kaxayro
npoOupKy n100aBbTe 1 MII cepHOM KUCIOTHL. OTMEThTE MPOUCXOAAIINE U3MEHEHUs. B
Kakol mpoOupke H3MEHEHHUW He mnpoucxoaut? OObACHUTE, TOYeMy. 3ANUIINTE
YPaBHEHUS PEAKIIUM.

OmnbiT 3. OTHOLIIEHNE TUAPOKCUIOB K KUCIOTAM U LIEJIOYaM.
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» [lonyuenue u ceoticmea euopoxcuda maeuus. B mpobupky momectutre 1 mi
pacTBOpa XJOpuIa Mar"us, 100aBbTE MO KallIIM PacTBOP THIPOKCHAA HATPUS IO
o6pasosanmst ocanka Mg(OH),4. TlomydeHHsIi ocagok pasaenuTe B ABE HPOOHPKH.
B omny mpobupky ¢ ocamkoMm 100aBbTE PAacTBOpP CEPHOM KHCIOTHI, B JIPYTyHO —
pacTBop ruapokcuaa Hatpus. OTMEThTE MPOUCXOANINE U3MEHEHUS. 3aMHIINUTE BCE
BO3MOXXHBIE ypaBHEHMS peakiuid. CrenaiTe BbIBOJI O CBOWCTBAX MarHusi M €ro
COCIMHEHU.

* [lonyuenue u ceouicmea 2uOpoOKcuoa antOMUHUs.

B npoOupky momectute 1 mi1 pactBopa cynbdaTa aqTtoMUHUS, J00aBbTE MO KarlisiM
pacTBOp THAPOKCHIA HATpus m0 oOpasoBanmsi ocagka Al(OH)sd. ITomydeHHsiid
0CaJIOK pa3feNuTe B JABe MpoOupku. B oaHy mpobupky ¢ ocagkoM 100aBbTE€ pacTBOP
CEepHONl KHCIOTBI, B [JPYIyl0O — pacTBOp TuApokcuaa Hatpus. OTmeTbTe
MPOUCXOsIIMe W3MEeHEeHHs. [IpM B3aWMMOJEHCTBHM THAPOKCHIA ATIOMHHHUS C
BOJHBIMM pacTBOpaMH Iuejoueid oOpasyrorcs ruapokcoamoMuHatel  NaAlO,.
JanummTe BCE BO3MOJXKHBIE YpaBHEHUs peakumil. Crenaite BBIBOJ O CBOMCTBax
AJIOMUHHUS U €70 COCMHECHUMN.

Omnpit 4. CpaBHEHHE CUJIbI KHCJIOT 3JieMeHTOoB 11 nepuosia

B 2 mpoGupku momectutre mo 1 M1 KOHIEHTPUPOBAHHOTO pPAaCTBOpa CHUIIMKATA
HATpUs U TIpWICHTE B OJHY MpoOupKy 1 mi pactBopa opTodochopHON KUCIOTHI, B
Ipyrytro — 1 MJI pacTBopa CepHOM KHUCIOTHI. 3anuimute HaOmroneHus. Hanummmre
ypaBHEHUE PEaKIvu, CAEIANTe BBIBOJI O CHUJIE HEMETAIUNTMYECKUX CBOMCTB Y KPEMHHUSI,
docdopa, cepsl U 0 CHIIE KUCIIOT, 00pa30BaHHBIX IAHHBIMH HEMETaJIIIaMHU.

[To xomy paboThI 3aMIOJIHUTE TAOJIUILY U CAETIAWTE BHIBOJIBI.

KonTposbHBIE BOIIPOCHI.

1. Kak u3MEHSIOTCS OCHOBHBIC CBOWCTBA OKCHIOB Ml THIPOKCHIOB B TIEpHOIE?

2. Kak u3MeHSI0TCS KHCIIOTHBIE CBOMCTBA OKCUIIOB M TUAPOKCHIOB B TIEPHOC?

3. Uepes Kakue COENUHEHUS OCYIIECTBISIETCS IEPEXOT OT OCHOBHBIX COSAMHEHUH K

KUCIIOTHBIM?
4. C moMOIIBI0 KaKMX BEIIECTB MOXKHO JOKa3aTh MPUHAIICKHOCTh THAPOKCHIA K
OCHOBAHHSIM WJIM KUCJIOTaM?

JIABOPATOPHAS PABOTA Nel4
Ha3zBanue padorbi: Koppo3us METaIIIOB ¥ METO/BI 3AIIUTHI
Iesu padoTbl
1. IloBTOopuTh W  3aKpenuTh  CYIIHOCTb  MPOIECCOB  XUMHUYECKOM U
AIEKTPOXUMUYECKON KOPPO3UU METAJIIIOB;

2. UccnenoBaTh BIHMSHUS TPHPOABI METala, CPeIbl M BHENIHUX YCIOBHHA Ha
IIPOIIECCHI KOPPO3UU METAJIIOB;

3. O3HAKOMHTHCSI C OCHOBHBIMH METOJIaMH aHTHUKOPPO3HMOHHOM 3aITUTHI.

PeakTuBbl: Zn (rpanyssl), Cu (ToHKas mpoBojioka 0e3 uzossiun), H,SO, (10%),
HCI (pa30.), pactBopsl CuSOy4, NaCl, K;[Fe(CN)e] (kpacHas kpoBsiHas cojb), Fe
(MenKMe CTPY)KKH WM OYHUIINCHHAs MeJKas IPOBOJIOKA B KyCOYKax), CTaJbHBIC
TJTACTUHKH.

O6opynoBanue: Haxxnaunas Oymara (711 3a4MCTKH), IIUIIIEI TUTEIbHBIC, CIIMYKH,
JepKaTenb IS MPOOMPOK, MTATHB C MPOOUMPKAMHU, CTEKIISTHHAs BOPOHKA, METHBIN
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COEIMHUTEIIbHBII NPOBOIHUK, CAHUTApPHAs CKJISTHKA

Pe3yabTarni:

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

npeomemnuste: 11P6 01, ITP6 04, ITPG 06, ITP6 08;

3HAHMA: CYIIIHOCTb IIPOLIECCOB XMMUYECKOU U dJIEKTPOXUMHUUYECKON KOPPO3HH;

- OCHOBHBIE METO/Ibl AHTUKOPPO3UOHHON 3aILUTHI.

YMEHHUS: Pa3InuyaTh BUAbI 3AIIUTHBIX OKPBITHIA

- 3aIIACBIBATh CXEMBbI AHOJHOTO M KaTOJHOTO MPOLECCOB

Xox pa0doThI:

OnpiT 1. Xumuyeckas U 31€KTPOXUMUYECKAs] KOPPO3Us LIMHKA.

B npobupky ¢ 10 kamisiMu pacTBopa CEpHOM KHUCIOTHI OMYCTUTE I'paHyJly LWHKA.
OtMmeTbTe 00pa3oBaHHE IMY3BIPHKOB ra3a Ha MOBEPXHOCTH rpaHyibl. Hamwmmre
YpaBHEHUE pEaKUUU B3aUMOAECHCTBMS IIMHKAa C KUCIOTOM. B Ty ke mnpoOupky
OIyCTUTE MEJIHYIO MPOBOJIOKY M KOCHUTECH €0 I'PAaHyJbl UHKA. UTO M3MEHUIIOCH?
Kakyro ¢yHKuui0 BeIMONHSIET MeAHas npoBosioka? Hamucarh cxembl aHOJHOTO U
KaTOJIHOTO MPOIIECCOB IIPU €ro padoTe.

OngiT 2. PAKTOPBHI, BIHSONIME HA CKOPOCTh KOPPO3HUU

2.1. BnusiHue KOHLIEHTpAUU OKUCIIUTEIS HA CKOPOCTh KOPPO3HUH.

B npoGupky ¢ 5 kamisMu cepHOM KUCIOThI 100aBbTE S5 Kamnenib BOJbL, T.€. pa30aBbTe
pacTBOp B ABa pasa. [Iponenaiite onblT, aHAIOrMYHBIN onbITy 1. Crenaiite BBIBOA O
BIMSHUU KOHIEHTpauu H' -MOHOB Ha CKOPOCTH KOPPO3HH.

2.2. BnusitHue Ha KOPPO3UIO IPUPOIBI 3aIUTHOTO MOKPBITHS.

JIBe npoOupKku HanmoiaHUTE Ha 1/2 ux o0beMa AUCTHILIMPOBaHHOW BoaoM. [[oOaBbTe
B K&XIyI0 M3 HUX IO 2—3 KAl CEPHOM KHUCIOTBI M MO 2-3 Kalid pacTBopa
rekcarmanodeppara (III) xamus Ks[Fe(CN)e]. On sBisiercs KadeCTBEHHBIM
peakTBOM Ha HOHBI Fe’', ¢ KOTOpbIMH 06pasyeT cHHee OKpaliBaHHe (TypHOyIeBa
CUHb). B 0iHY poOHpKy OmycTUTE JKEJIE3HYI0 MOJIOCKY, B KOTOPOW 3a)kaTa rpaHyJia
LMHKA, a B APYTYIO — JKEJIE3HYIO MOJIOCKY, B KOTOPOH 3a)kaTa rpaHyia ojioBa. IlepBas
npoOHpKa UMUTUPYET KOPPO3UIO OLIMHKOBAHHOTO JKeJie3a, a BTOpast — JIy>)KEHOTO, T.€.
HOKPBITOro 0J0BOM. OTMEThTE, B KaKOW MPOOUPKE MOSIBISIETCA CUHEE OKpalllBaHUE.
CocTtaBpTe CX€MBl AHOJHBIX M KaTOIHBIX ImpoueccoB. OOBICHUTE, KaKoe U3
MOKPBITHI SIBJSIETCS KAaTOIHBIM, a Kakoe — aHOAHbIM. Kakoe W3 HHUX W MoYemy
3aIIMIIAET KEJIE30 OT KOPPO3HH, a KAKOE HE 3alUIIacT?

OnpiT 3. Metoabl 3amuthl 0T koppo3uu IIpodeccnoHanbHO-OpUEHTUPOBAHHOE
3a/1aHue.

3.1. 3amuTa MeTajyia OT KOPPO3UH € MOMOIIBIO MPOTEKTOPA.

B nBe mpoOupku c pa30aBI€HHBIM PacTBOPOM YKCYCHOM KHUCIOTHI NpHUOaBbTE
HECKOJIBKO Kamellb pacTBOpa Moauaa Kanus. B OIHY W3 HUX OIyCTUTE IOJIOCKY
CBHHIIA, & B IPYTyIO — MOJOCKY CBHUHIIA C 32)KaTOW B HEM IpaHyiol uHKa. OTMETHTE,
B Kakoil mpoOHMpKe paHblIe MOSBISETCS MajopacTBopuMoe coeauHeHue Pbly,
OOBSICHUTE TPUYMHY €ro TOsABIEHUS B pacTBope. Hamummre ypaBHEHUe
B3aMMOJICUCTBUS CBHUHIIA C YKCYCHOM KHCIJIOTOM, HAPUCYWUTE CXEMY KOPPO3HOHHOIO
raJIbBAHUYECKOTO MHUKpO3JIEMEHTa. Hamummure cXeMbl aHOJHOTO M KaTOJHOIO
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MPOIIECCOB. YKAXHUTE, KAKyI0 POJIb BHITIONHSACT MPUKaTas K CBUHIYy TpaHyJia [IMHKA B
npoliecce KOppOo3uK CBUHIIA.

3.2. 3amuTa MeTaia oT KOPPO3UU XUMUUYECKUM TaCCUBUPOBAHUEM.

OuwncTuTe ABE CTANbHbIE MJIACTUHKYA HAXIa4yHON OyMaroi U OJIHy W3 HUX Harpeure
70 TIOSIBJICHUSI CIIEJIOB «IOOEXaANOCTH» (T.€., CIEOB OKCHIHOW IUICHKH). 3aTeMm
HaHecuTe mo kame pactBopa CuSO, Ha oba obpaszua. Habmonakite. Ilo ckopoctu
MOSIBJICHUS TEMHOI'O TIsiTHA Ha 00pasllaX OLIEHUTE 3alllUTHBIE CBOMCTBA OKCUIAHOU
mieHkd. COCTaBbTE YpaBHEHUS MPOUCXOASAIINX PEAKITAN

[To xomy pabOThI 3aMOJIHUTE TAOHITY U CACIIAUTE BHIBOIBI.

KoHnTposibHbIE BONIPOCHI.

1. IlpuBeaute npuMepsl ra30BOM KOPPO3UU METAIIIOB.

2. CxJienaHbl ABa METalIa. YKaXHUTE, KAKOW M3 METAJIJIOB TIOJIBEPTracTCsl KOPPO3HUH:
a) Mn — Al; 6) Sn — Bi.

3. Kakne wu3 HmKenepeuucaeHHBIX METAJJIOB BBITIOJHAIOT JJI CBUHIIA POJb
KaToiHOTO MOKpbITUA: T1, Mn, Ag, Cr ?

4. CocTaBbTe CXeMY KOPpPO3UHWHOIO DJIEMEHTA M HAMMIIUTE YPAaBHEHUS PEaAKIUH,
MPOTEKAIOMINX TPU HAIWYUU TOBPEKICHUN CBUHIIOBOM OOOJOYKH CTaJIBLHOTO
Ka0eJIs MOJ3eMHON JIMHUY MOABEACHHUS K MHOTOATaKHOMY JIOMY.

JIABOPATOPHASA PABOTA Nel5

Ha3zBanue pa6orsl: [IpoBenenue peakiuii mo oOHapyXEHUIO yIiiepoa U Boaopoaa
B OPraHUYECKUX BEIICCTBAX.

esiu padoTbI
1. TlpoBecTn peakuuu, MNOATBEPKAAIOIIME HAIMYME YIJEpoJa W BOAOpoAa B

OpraHUYECKUX BEIEeCTBaX.

2. Hanucath ypaBHEHHS BBHITIOJTHEHHBIX PEAKIIUH.

PeakTuBbl: CaxapHblii mecok, xyied, okcua meau (I1), n3BectkoBast Boga, mapaduH,
MEIHBINA KyIIOpOC.

Oo6opynoBanue: [lItatuB ¢ mpoOUpKaMu, JIOKEUKA JIJIsi CKUTAHUS BEIIECTBA, CyX0e
roprodee, Clinyku, acOecToBasi CeTKa.

Pesyabrarsl:

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

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

3HAHMSI: COCTaB MOJICKYJI OPraHUYECKUX BEIECTB;

YMeHHsI: TPOBOJUTH JIAOOPATOPHBIM HKCIEPUMEHT MO OMNPEICICHUI0 COCTaBa
OpTraHUYECKUX BEIECTB.

Xoxa padoThi:

OmnwiT 1. Onpenenenue yriaepoaa npoOoi Ha 00YIrIMBaHUE U HA BbIIEICHHUE KOMOTU
[IPU TOPEHUH.

Ha noxeduky uisi CoKUTaHUsST BEIIECTBA IMOJIOKUTE KyCOUYeK XJieba M Harpeute Haj
miameHeM. OOyTIHMBIIIasICS Macca YepHOTO XJieba — yriiepo/.

Ha noxeuky st CKUTaHWsI BEIIECTBA TMOJIOKHUTE Kycodek mapaduHa, BHECHUTE B
miamsi. KonoTs, BRIIEISIONASACS TPU TOPEHUH — YTIIEPOI. 3aMUIINATE HAOTIOACHHUS.
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OmnbiT 2. OnpesneneHre yriepojaa U BOJIOPOAA COMOKEHHEM BEIIECTBA C OKCHUOM
meau (11).

[IpuroroBbTE CMECHh M3 XOPOIIO PACTEPTOro caxapa U MOPOIIKOOOPA3HOTO OKCHA
meau (II), B3sitoro B u30bITKe. [lomecTtuTe cmech B mpobupky cioem 0,5 cm. Y
OTBEPCTUSI TPOOUPKU MOMECTUTE PHIXJIbII KOMOYEK BaThl C HAHECEHHBIM Ha HETO
0e3BoHBIM cylb(aToM Meau. BceraBbTe B mpoOHMpKy MNpoOKYy € Tra300TBOIHOMN
TpyOKOM, KOHEI KOTOpOHl OMyCTUTE B JPYryl0 MPOOHUPKY C HM3BECTKOBOW BOAOU
(5mn). IIpubop ykpenuTe B ImITAaTUBE, W MOJOTPEUTE cMech B mpodupke. Korma BeI
MpUJETE K 3aKIIOUYCHUIO, YTO PEAKIIUsl 3aKOHUYMUIIACh, BHIHBTE U3 W3BECTKOBOM BO/IbI
KOHEI] Ta300TBOIHOM TPYOKH U MOCJE 3TOTO MPEKPATUTE HArPEBAHUE.

Jaiite npubOpy OCTBITh, TOCJIE YEro pa3OepUTe €ro U pPacCMOTPUTE PE3YJIbTAThI
peakIuy, OTMETUB, MPOM3OIUIA JU H3MEHEHUS C caxapoM, OKCHJIOM MEIU U C
M3BECTKOBOM BOAOM? OnummTe U 00OBSICHUTE MPUUYUHY 3TUX H3MeHeHul. CocTaBbTe
ypaBHeHHUs peakuuu. Crenante BbIBO, CBUAETEIBCTBYIOT JIM MPOIIEIIINE PEAKIIUU O
TOM, YTO B COCTaB caxapa BXOJAT YIJIEPOJ U BOJOPO U TOUYEMY.

[To xoxy paboThI 3aMI0JIHUTE TAOJUILY U CAETIAWTE BHIBOJIBI.

KoHTposbHBbIE BOIIPOCHI.
Pewre 3anaun.
5. Haiitu monekynsipuyio opmyiny BemiecTBa, conaepkaimiero 81,8% yriepona u
18,2% Bopopona. OTHOCUTENbHAS IUIOTHOCTH BEIIECTBA O a30Ty paBHa 1,57.
6. Haiftm monekymsapHyo ¢GopMyny MpEeaeabHOTO YIIEBOAOPOIa, MAaccoBasl OIS
yrieponaa B kotopoM 83,3%.

JIABOPATOPHAS PABOTA Nel6

Ha3zBanmue padorbl: Pacno3HaBaHue miiacTMAacC U BOJIOKOH

Iesu padoTbl
1. M3yuyuTh CBOMCTBA IJIACTMACC M BOJIOKOH.
2. 3Hasi CBOMCTBA, MPOBECTH PACIIO3HABAHUE IJIACTMACC U BOJIOKOH.

PeakTuBbl: HaGopsl miactMacc ¥ BOJIOKOH, alleTOH, KOHIIEHTPUPOBAHHBIC CepHAs
KHCJIOTA U a30THASI KUCIIOTA.

O6opynoBanue: [lItatuB ¢ mpoOUpKaMu, JIOKEUKA JIJIsl CKUTAHUS BEIIECTBA, CyXOe
roprodee, Clinyku, acOecToBasi CeTKa.

Pesyabrarsl:

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

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

3HAHMSI: COCTaB U CBOMCTRBA IJIACTMACC U BOJIOKOH;

YMeHHSsI: IPOBOJIUTH JA0O0OPATOPHBIN AKCIEPUMEHT I10 PACIIO3HABAHUIO IJIACTMACC U
BOJIOKOH.

Xoxa pa6oTsi:

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

OmneiT 1. Pacnio3HaBaHue mjiacTmacc.
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Hcrnonp3ys Tabnuily, MOBTOPUTE CBOMCTBA MOJUATUIICHA U MOJIUCTHPOIIA. 3aMUIITUTE
YPAaBHEHHUS pEAKLIHNI MOJYYEHUS 3TUX MTOJIHUMEPOB.

Pacnosnaiite 3TH 1miactmaccel. Pacro3HaBaHue IuiacTMacc CIEQyeT HadaTh C
BHEIIIHETO OCMOTpA, a 3aTeM I[IEPEeUTH K HCCIEIOBAHUI0 HUX OTHOIIEHUS K
HarpeBaHUIO0 U TOpeHUI0. [I0TOM HCHBITHIBAIOT AEHCTBHE HA HUX PACTBOPHUTEIECH.
YKaxuTe XapakTepHbIE TPU3HAKU MOTUITUIIEHA U TTOJIUCTUPOJIA.

OmnpiT 2. Pacnio3HaBaHKWE BOJOKOH.

Hcnons3ys Tabnuily, IOBTOPUTE CBOMCTBA BOJOKOH. BaMm JaHbI XJIOMOK, BUCKO3a U
mepcetb. Pacno3Haiite 3TM BOJOKHA. Pacrno3HaBaHuWe BOJIOKOH HA4YMHAKOT C KX
cxuranus. IIpy 3TOM IPOCHEKUBAIOT, C KAKOW CKOPOCTHIO MPOUCXOJHUT TOPEHHUE,
HCCIIEYIOT 3amax MpPOAYKTOB TOPEHHUs. 3aTeM MPOBEPSIOT JCHCTBUE HAa BOJIOKHA
KUCJIOT W PACTBOPUTENCH. YKAKUTE XapaKTECpPHbIC MPHU3HAKHU XJIONKA, BUCKO3bI H
HIEPCTH.

[To xoxy paboThI 3aMIOJIHUTE TAOJUILY U C/IETIATE BHIBOJIBI.

KoHTposbHbIE BOIIPOCHI.
JlaiiTe kmaccuduKaIo BOJIOKOH.
JaiiTe kmaccuuKaiuio miacTmacc.
UeM HCKYCCTBEHHBIE BOJIOKHA OTJIMYAKOTCSL OT CHHTETUYECKUX ?
Uem naxHyT IpH MOIKUTAHUU XJIOMYATOOYMaKHBIE HUTH?
Jlate omnpeneneHue MakKpOMOJEKYNbI, 3JEMEHTAPHOIO 3BE€HA U CTENEHU
nonuMepu3anuu. Kak BiusieT BeIMYMHA MOJIEKYJISIPHOM MacChl Ha CBOWCTBA
BBICOKOMOJICKYJIIPHBIX COSTMHCHHM ?
6. Uem peakiuu MOJUKOHICHCAIIMH OTIIMYAIOTCS OT PEAKITUN TTOTMMEPU3aAIAN?

Ok wnE

JIABOPATOPHAS PABOTA Nel7/

Ha3zBanmue pabdorsbi: VccienoBanue CBOMCTB CIMPTOB U AJIbACTHAOB

Iesu padoTbl
1. V3yuuts ¢pu3nUecKue CBONCTBA ATHIOBOTO CIIUPTA U TIIUIEPUHA.

2. IlpoBecTu KaueCTBEHHYIO PEaKIMI0 HA MHOTOATOMHBIE CITUPTHI.
3. TIpoBecTy KaueCTBEHHYIO PEAKIIMIO Ha aJIbJICTUJIBI.
4. HanucaTh ypaBHEHHUSI BBITIOJTHEHHBIX PEAKITUH.

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

Oo6opynoBanue: IlltaruB ¢ npoOupkamu, MeAaHash MOBOJIOKA (CHHUpalb), CyXOe
roprouee, CiuYkH, acOecToBasi ceTka.

Pesyabrarsl:

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

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

3HAHMSI: CBOMCTBA CIUPTOB U aJIbJACTH/IOB;

YMEHHSI: COCTAaBJIAITb YPAaBHEHUS PEaKIMi, XapaKTEepPHBIX JUIsi CHUPTOB U
albJETUI0B.

Xon padoThI:

OnbiT 1. ®u3nyeckre CBOMCTBA 3THJIOBOTO CIUPTA U TJIUIIEPUHA.
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Haneiite B omHy mpoOMpKy HEMHOTO STHUJIOBOTO CIHPTA, a B JAPYTYI0O HEMHOTO
rmiepuHa (oOpaTuTe BHUMaHUE Ha €ro Bs3KOCTh). JloOaBbTe B 00€ IpOOUpKH
HEMHOTO BOjbl. OOpaTUTe BHMMAaHHME HAa PAaCTBOPEHUE CHUPTOB B Bojae. Omnuiurte
¢du3nUecKue CBOMCTBA ATHUJIOBOTO CIUPTA U IIUIIEPUHA.

OnpiT 2. XUMUYECKHE CBOMCTBA 3TUIOBOIrO CIIHUPTA.

2.1. OkucaeHue cCoupTa B ajibJIeTUI.

Haneiite B nmpoOupky 0,5MJ1 3THIIOBOTO CIIUPTa U MOTPY3UTE B HETO PACKAICHHYIO
MeaHyto cnupanb. OOpaThTe BHMMaHUE Ha TMOSBJICHHE 3alaxa ajipAeruia u
BOCCTaHOBJIeHHE Meau. OMNBIT MOXHO TOBTOPUTH HECKOJBKO pa3, OIycKas
pacKajeHHYI0 MEIHYIO MPOBOJOKY B CHUPT. 3anumurte HabmogeHus. Hammmure
YpaBHEHHE PEaKIMH 3TAHOJIA C OKCUIOM ME[IH.

2.2. [TonydeHue AMITUIOBOTO Yupa.

Haneiite B mpoOupKy 1M1 3TUIOBOTO CUPTA, 100aBBTE CTOJIBKO K€ KOHII. CEPHOM
kucnoTel. Crierka Harpeiite. OOpaTuTe BHHUMaHHME Ha CHEHU(PUYECKUN 3amax
TUATIIIOBOTO »¢upa. Hanummre ypaBHEHUE peaKIUU TOJYyYEHUS JTUITUIOBOTO
a¢upa U3 dTaHoIA.

OnwiT 3. B3aumoneicTBue riuiepuHa ¢ ruapokcuaoM mean (1) — kavectBeHHas
peakiys Ha MHOTOAaTOMHBIE CIIUPTHI.

B npobupky nomectute 2-3 kamm pactBopa cynbgarta menu (II) m 4-5 xamens
pacTBopa rusipokcuaa HaTpus. OOpaTuTe BHUMaHUE Ha BBINAJIEHHUE TOJIyOOT0 Ocajika
ruapokcuaa meau (II).

Jlo6aBbTe B 3Ty MpOOUPKY pacTBOp MIMIEPUHA W THIATEIBHO mepemernainTe. Yto
npouszonuio ¢ ocankom? Kak wu3MeHMIach OKpacka pacTBopa?  3anuIIuTe
HaOmroaeHus. Hamummure B CTpyKTypHOW  opMe  ypaBHEHHE  PEaKIHH
B3aMMOJICUCTBUS TiMlepuHa ¢ rugpokcuaoM meau (II) m Ha3oBUTE mNONydeHHOE
BEIIECTBO.

OnbiT 4. KayecTBEHHbIE PEAKIIUU HA AJIbJICTUJIbI.

4.1. Peakims dopmanpaeruaa ¢ rugapokcuaom meau (11).

B mpoOupky momectute cHavana 5 kamenb ¢opMaivHa, 3aTeM 2 Karid pacTBopa
cynbara menu (I) u 5 kanens 10% pactBopa ruapokcuaa Hatpusi. Cpazy HaUHHUTE
HarpeBaTh, CJEIS 3a I[IOCJIEI0BATEIbHBIMU HW3MEHEHUSIMU, MPOUCXOASIINMH B
npobupke ¢ ocaakoM. OOpa3yromuiics B KOHIIE PEAKIUU KpPACHBIH OCaZOK WMEEeT
coctraB  Cu,O. 3anmmure HabmoaeHus. Hamummre ypaBHeHHME peakluu
dbopmanbaeruaa ¢ rugpokcugom meau (I0).

4.2. Peakiys «cepeOpsIHOro 3epKaiay.

[Ipy mpoBeneHHWH OMBITA CTPOTO COONIOAANTE MOCIEAOBATEIHLHOCTh JOOABICHHUS
PEaKTUBOB.

B uuctyto cyxyto npobupky nomecture 2 karim 2% pacTBopa HUTpaTa cepedpa u
B300JITaliTe, 4TOOBI OH XOPOIIO CMOYHII CTEHKH MpoOupkH. J[06aBhTe Karumo KOHII.
pacTBopa amMmmuaka. Eciau mosBUTCS Oypblii HEMCUE3AIOMUN 0CaIoK, JT00aBbTE CIIé
Karmio ammuaka. Ecim ocazok wcde3HeT cpasy, BTOPYIO KaIulio He J00aBisiiTe, a
BBenuTe 2 Karu gopmanuHa. [locie sTtoro, He B30anThIBas COACPKUMOTO, CIIETKa
nojporpeiite, He noBoAs A0 kumnenus. HaOmromaiite oOpa3oBaHME Ha CTEHKax
nmpoOupku Onectsimero ciost  cepedpa. Peaknumst  «cepeOpsiHOTO  3epkayiay -
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XapaKkTepHas peaknus Ha aiupAeTuibl. 3anumure HabmoaeHus. Hamummre
ypaBHCHHUE PEaKIMH BOCCTAHOBJICHHS cepedpa popMaInHOM.
[To xoxy pa®OThI 3aIIOJIHATE TAOJMITY U CIACIIAlTe BHIBOIBI.
KoHTpoJIbHBIE BONPOCHI.
OcymiecTBUTE MpeBpalieHus (COCTaBbTe YpaBHEHUs cornacHo cxeme). [loanummre
HaszBanwus BemecTs. C,H, —» C,Hy — C;HsOH — CH3;COH

JIABOPATOPHAS PABOTA Nel8

Ha3Banmne padornbi: VccrienoBanue cBOMCTB KApOOHOBBIX KUCIOT M UX COJEH.

Hean padotsi
1. IIpoBecTH ONBITHI, NOATBEPKIAAIOIIME CBONCTBA OPraHUYECKUX KHUCIOT (Ha

IIpUMEPE YKCYCHOM KHUCIIOTHI).
2. CpaBHUTH CBOWCTBA OPTaHMYECKUX M HEOPTAaHUYECKUX KHUCITIOT
3. Hamwmcath ypaBHEHUS BBITIOJIHEHHBIX PEAKIIUN B MOJICKYJIIPHOM M HOHHOM BUJIE.

PeaktuBbl: ComsiHas KUCIOTa, TUAPOKCHJ HATpHUs, YKCYCHas KHUCIOTa, LHUHK,
denondranenn, 1akMyc, KapOOHAT KalbIUsl, MbUIBHBIE CTPY>KKH.

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

Pesyabrarsl:

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

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

3HAHMSI: CBOMCTBA KApOOHOBBIX KUCJIOT U UX COJIEH;

YMEHHS: COCTaBJISATh YPABHEHUS PEaKUUi, XapaKTEPHBIX JIJIs1 KAPOOHOBBIX KUCIIOT U
UX COJIEH.

Xoxa padoTbi:

Ilpumeuanue: ONBITBI C OPraHUYECKMMH W HEOPraHWYECKHMMM KHUCJIOTaMHU
POBOJIMM NApaJIEIBHO.

OmnpiT 1. CBOWCTBA YKCYCHOW KHCJIOTHI.

1.1. TTomectute B 2 mpoOUPKH MO OJHOW TpaHyse ITMHKA U 00aBbTE B IMEPBYIO
pOOUPKY 2 MJT YKCYCHOM KUCJIOTHI, BO BTOPYIO — 2 MJI COJISTHOM KUCTIOThl. O0OpaTute
BHUMAaHHE Ha TIOSBJICHHE IIy3bIPpbKOB Tra3a B 00eux mpoOupKax. 3amuiimTe
HaOmrofeHus. HanmumuTe ypaBHEHHE peakIMU ITMHKA C YKCYCHOM KHCIIOTOM M C
coJITHOM KucioTou. IloanummmuTe Ha3BaHUS BEIIECTB.

1.2. Tlomecture B 2 mpoOUpKU MO 2 MJI pacTBOpa IIeaoud (TMAPOKCUJ HATpHUs),
no0aBbTe B KaXKIyH0 MNpoOMpKY Kammo ¢eHondTanenHa. BBenure B NEpBYIO
npoOUpPKY 2 MJI YKCYCHOM KUCJIOTBI, BO BTOPYIO — 2 MJI COJISTHOM KucaoThl. OOpaTuTe
BHMMaHHE Ha W3MEHEHHE OKpAacKh B o0eux mpoOupkax. 3anuiiute HaOIIO0JACHUS.
Hanumwnre ypaBHeHus npoBeAEHHBIX peakuui. [loanummre Ha3BaHUA BEIIECTB.

1.3. [lomecTtute B 2 mpoOUPKU HEMHOTO KapOOHATa KaIbIUS U 0OABHTE B MEPBYIO
MpoOUpPKY 2 MJI YKCYCHOM KHCJIOTHI, BO BTOPYIO — 2 MIJI COJISHOHW KHCJIOTHI.
BuumarenbHO mpoHaOmionaiTe 32 MPOUCXOJSIIMM  IMPOIECCOM.  3allUIINTe
HaOmroaeHus. HanmuimmTe ypaBHEHUS BBITIOJIHEHHBIX peakiuu. [loanummre Ha3BaHus
BEILECTB.

Onpit 2. 'Mapoau3 MbLia.
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Conu cTeaprHOBOW KHUCJIOTHI U IMIEIOYHBIX METAJJIOB MPEACTABISIOT COOOW MbIa.
Hccnenyem cBoicTBa MbLa.

2.1. Haneiite B mpoOupKy 2MJI AUCTHUUIMPOBAHHOM BObI, 100aBbTE B HE€ OJIHY
CTPYXKY MbLJa M XOpollo mnepememaite. OOpatuTe BHUMaHHUE Ha TMOSBICHUE
MYTHOTO pacTBopa. 3anuimuTe HaOmoaeHus. Hanummre ypaBHEHHE peakluu
TUAPOJIN3a MbLIA.

2.2. K nonydenHomy pactBopy no6aBbre 1-2 kamnu ¢enondranenna. OOpaTute
BHUMaHHE Ha OKpacKy pacTBopa. Kakyio cpery nuMeer pacTBOp MbLIA.

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

KoHnTposibHbIE BONIPOCHI.

1. Kaxkas BbIiciiasi kKapOOHOBAasI KHCJIOTAa BXOAUT B COCTaB MbLjia?

2. Tlouemy MBLIOM yMBIBAaThCS HE PEKOMEHIYETCS?

3. Uto mpencTapisioT cOO0W CHHTETHUECKHE MOIOIINE CpeicTBa?

JIABOPATOPHASA PABOTA Nel9
Ha3zBanue pa0dorsi: VccienoBaHrue CBOMCTB ITTIOKO3bI, CaXapo3bl, Kpaxmasia
esu padoTbI
1. JlokazaTh S3KCHEPUMEHTAIILHO, YTO TJII0K03a 00J1a/1a€T CBOMCTBAMHU
MHOT'OAaTOMHOTO CIIUPTA U albAETHA.

2. UccnenoBaTh uznueckre CBOMCTBA caxapo3bl.

3. HccrmemoBaTh pacTBOPUMOCTH Kpaxmalia B BOJIE, IIPOBECTH KAYeCTBEHHYIO
peaKIuIo Ha Kpaxmal.

4. HanucaTh ypaBHEHHSI BBINIOJTHEHHBIX PEAKIUH.

PeakTuBbi: 10% pacTBOp DIMIOKO3bI, caxapo3a, Kpaxmayi, pacTBOpP THAPOKCHIA
Hatpus, pactBop cyibbara meau (II), cepHas kucnora, Boja, HoaHas Boja.

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

Pesyabrarsl:

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

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

3HAHMSI: CBOMCTBA IIIIOKO3bI, CaXapo3bl U Kpaxmania,

YMEHHsI: COCTaBIJISITh YPABHEHHUS PEAKIINI, XapaKTEPHBIX JJI TIOKO3bI, CaXapo3bl U
Kpaxmara.

Xoxa padoThi:

Omnbit 1. CBOWCTBA IIIOKO3BI.

1.1. OGHapykeHUE y TIOKO3bl CBOUCTB MHOTOATOMHOT'O CIUPTA.

[TomecTuTe B mpoOUpKy 4 Karuid pacTBOpa 1IeI0un (TUIPOKCUAA HATPHUSA) U 2 Kalu
pactBopa cynbdara meau (I1). Berpsaxaure comepkumoe MpoOUpKU 10 00pa30BaHUS
ocanka. JloGaBpTe Kario, TJIOKO3BI M THIATENBHO Tmepememiaiite. OOparure
BHUMAaHHE Ha 00pa30BaHUE PACTBOPA CHHETO IIBETA, YTO SIBJISCTCS XapaKTEPHBIM IS
MHOTOAQTOMHBIX CHUPTOB. 3anumuTe HabmoAeHus. Hanuimmre ypaBHEHHE peaKinu
t0K03bI ¢ rusipokcusioM Menu (II). [loanuinvre Ha3BaHUS BEILIECTB.

1.2. O6Hapy>KE€HHE Y TIIFOKO3bI CBOMCTB aJIbJICTUIOB.
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[TomyueHHblii pacTBOp HarpeBaiiTe B NPOOMpPKE [0 KUIIEHUS, CIeas 3a
MOCJIeIOBATEIbHBIMA U3MEHEHUSIMU, TIPOUCXOIAIIMMU € ocajikoM. OOpa3yromuiics B
KOHIIE peaKUuu KpacHbli ocanok umeeT coctaB Cu,O. /laHHas peakuusi XxapakTepHa
JUIsL  albAETUIOB. 3anuiuute HaOmojaeHus. Hamummre ypaBHEHUE peaklUu
BoccTaHoBieHus ruapokcuaa menu (1) rimoxo3zoit. [loanummTe Ha3BaHMs BEIIECTB.

OmnpiT 2. CBOKCTBA caxapo3bl.

BHuMarenpHO paccMOTpUTE KpUCTaUlbl caxapo3bl. [loMecTUTE HECKOJIBKO
KpUCTAJUIOB B MPOOUPKY M 100aBbTE BOJbI. OOpaTUTE BHUMAHUE HA PACTBOPHUMOCTD
caxapo3bl. OnumuTe GU3NIECKUe CBOMCTBA CaXapO3bl.

Omngit 3. CBOKCTBA KpaxMaJa.

3.1. PacTBOpeHMe Kpaxmasua B BOJIE.

HacpinbTe B mpoOMpPKY HEMHOTO Kpaxmania, J00aBbTe 2 MIJI XOJIOJHOW BOJBI U
xopoio B30oaTaiiTe. OOpaTUTe BHHMAHHME, YTO KpaxMmMajl HE pacTBOpSETCS B
XoJiomHOM Boje. HanelTe B 4uCTyI0 MpOOUPKY 5 MJI BOJIBI M HArpelTe 10 KUIICHHUS.
Brneiite B mpoOMpKYy ¢ KHUIIITKOM COAEpXKHUMOE IepBod mnpoOupku. OOpartute
BHUMaHUE Ha o00pa3oBaHuME BS3KONO pacTBopa — KieWcrepa. Onummre
PacTBOPUMOCTb KpaxMmajsa B XOJIOIHOMI U ropsiueid BOJE.

3.2. KauecTBeHHas peaknus Ha Kpaxmall.

B npoOupky ¢ oxJjaxJIeHHBIM KJIEHCTEpOM 100aBbTE KaIUII0 CUIIBHO Pa30aBIIEHHOM
HonHoit Boabl. OOpaThTe BHUMAaHHE Ha M3MEHEHHE OKPAacKU pacTBOpa. YKaXHTe
XapaKTEpHBIN ITPU3HAK KAYECTBEHHOW PEaKIMU HAa KpaxmaJl.

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

KonTposbHBIE BOIIPOCHI.

OcyiecTBuTe NMpeBpanieHus (CocTaBbTe ypaBHEHUs cortacHo cxeme). [loanummre

Ha3BaHus BewecTB. DopMyIbl BEIECTB B yPaBHEHUSAX NPEACTABUTH B MOJIEKYJISIPHOM

U CTPYKTYPHOM BHC.
C6H1205 — C2H5OH — CH3COOH — CH3COOC2H5

JIABOPATOPHAS PABOTA Ne20

Ha3Banue padotbi: VccrienoBanue cBOMCTB OETKOB

Iesu padoTbI
1. U3yuuTh cBOMCTBA OEIIKOB.
2. BBIICHUTH YCTOWYMBOCTH OEJIKOB 110 OTHOIIEHHUIO K HArPEBAHUIO U BO3JCHCTBHUIO

PEaKTHUBOB.

3. IlpoBecTu BETHBIE pEAKIIMU HA OEIIKHU.

PeaxkTuBbl: PacTBop KypuHoro 6enka, cyabdar meau (II), ruapokcu HaTpus, KOHII.
CepHasi KUCJI0Ta U a30THAs KUCIIOTA.

Oo6opynoBanue: IlltatuB c mpoOuUpKaMH, CyXOe Troprouee, CIHYKH, acOecToBas
CeTKa.

Pesyabrarsl:

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

npeomemmnuwie: 11P6 02, TTPG 04, TTP6 05, I1P6 07, T1P6 08;

3HAHUSI: CBOMCTBA U CTPOCHUE OEIIKOB;

YMEHHsI: TPOBOJIUTH KAUECTBEHHbIE PEAKIINU Ha OEIIKU.
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Xon padoThI:

OmnpiT 1. PacTBOpeHue OeIKoB.

[IpuroroBeTe pactBop Oenka. Jlyist 3TOro paszdeiite KypuHOE SMII0 U aKKypaTHO
oTenuTe OeNOK OT jKelTKa. benok moMectuTre B XMMHUYECKUN CTakaH, W 3aJieiTe
XOJIOMHOM BOJOW, pa3MElIMBasi CTEKISIHHOM mNaloykou. OxapakTepusyute BHU
pacTBOpa SIMYHOTO OeJKa.

Omnpit 2. JleHarypaiiusi 6€JIKOB.

2.1. B nmpoOupky HamelTe 2 MJI pacTBopa SHYHOTO Oellka ¥ 100aBbTE HEMHOTO
pactBopa cynbdara meau (I1). Obpature BHUMaHWe Ha JeHATyparuio Oenka. B uém
OHAa MPOSIBISETCA? YKaKUTE MPUUUHY JCHATYpAIUU.

2.2. B nmpoOupky HanelTe 2 MJI pacTBOpa SIUYHOTO Oelka U J100aBbTE€ HEMHOTO
cepHOil kucioThl. OOpaTuTe BHUMaHUE Ha BBIMAJCHUE OCAJKA. YKAXUTE MPUUUHY
ATOTO SIBJICHUSL.

2.3. B npoOupky HaneiTe 2 MJ pacTBopa sIMYHOTO Oeska W Harpeiite. OOpatute
BHUMaHHE Ha CBEPThIBaHUE Oenka. Kak Ha3pIBaeTCs ATOT Mpoiiecc?

Onpit 3. [[BeTHBIE peakInu Ha OCIKH.

3.1. buyperoBas peakuusi.

Haneiite B mpoOupky 2 mi pacTBopa Oenka, go0aBbTe 1 M pactBopa cyibdara
meau (1) u 2 M runpokcuaa Hatpus, Xxopouio B3ooaTaiite. O6paTuTe BHUMaHUE Ha
U3MEHEHHE OKpacKh pacTBOpa. YKaKUTE XapaKTepHBIM NpHU3HAK OWypeTOBOU
peakiuu. Kakue QyHKUMOHAIbHBIE TPYMIbl MOJIEKYJbl O€liKa WrpalT poyib B
W3MEHEHUH OKpPaCKu?

3.2. KcaHTONPOTENHOBAs PEAKITUSL.

Haneiite B mpobupky 2 M pacTBopa Oeska npuiieite 1 M1 KOHII. a30THOM KUCIOTHI
u Harpeiite cmech. OOpaTUTe BHUMAaHUE HAa U3MEHEHUE OKPAcCKHU OCajKa. Y KaKUTE
XapaKTEpHbIA MPU3HAK KCAHTONMPOTEMHOBOW peakuuu. Ha kakue (hyHKIMOHAIbHBIE
IPYIIbI JAHHAS PEAKIHUS SIBISETCS KAYECTBEHHOM?

[To xomy paboThI 3aMIOJIHUTE TAOJIUILY U CAETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.
1. Kakwue cBsI3M y4acTBYIOT B 00pa30BaHUU BTOPUYHOU CTPYKTYpPHI Oenka?
2. Kakwue BemiectBa 00pasyrorcs Mpu THIPOIN3e OeIKoB?
3. Kaxkue cBsi3u yuacTByIOT B 00pa30BaHUU MEPBUYHOUN CTPYKTYPHI OeKa?
4. JlokaxuTe, 9TO OCTKU SBIISIOTCS TTOJUMEpPaMHU.

33



HPUJIOKEHUSA

Ipunoscenue 1

Oo6o3navenue| lucnepcuas ¢gaza| JlucnepcHasi cpeaa Ha3Banue u npumep
r/r ["azoo00paznas ["azo00paznas HucnepcHas cuctema He oOpazyercs
KT Kunkas ["a3000paznas Anpo30s: TYMaHBbl, 001aKka
T/T Trépnas ["a3o000paznas Aspo305 (ITBUTH, TBIMBI), TTOPOIIKH
'K ["a3000paznas Kunkas I"a30BBIC 5MYJIBCUU U [IEHBI
KK Kunkas Kunxas OMysbcun: HePTh, KpeM, MOJIOKO
T/XK TBépnas Kunkas CycrnieH3uu ¥ 30J14: Wi, B3BECh, acTa
I'/T ["azoo00pa3nas Teépnas ITopucteie Tena
n KanuispHele CHCTEMBI: KUKOCTD B
XK/T Kunkas Teépnas
MOPUCTHIX TeJIaX, [PYHT, I0YBa
n . TBEpAbIE reTEPOreHHbIE CUCTEMBbI: CIIJIABbI
T/T Teépnas Teépnas P p '
OCTOH, KOMITO3UIIMOHHbBIE MAaTEPHAIIBI
Ipunoocenue 2
Tabauna 1 PacnosnaBanue miacrmace
Ilimactmacca Buemnue OTHOIEeHne K HeiictBue
NPU3HAKHA HATPEeBaHUIO, pacTBopuTesel
rOPeHMI0
[TonuaTunex Msarkuid, [Ipu narpeBanum pasmsirdaercs |B arerone, 6eH3zone,
MPO3payvHbIH, — MOYKHO BBITAHYTh HUTH. ['OpUT | muxyopaTane HE
31aCTUYHBIN, CUHUM IIJTAMEHEM. pacTBopsieTcs,
YKUPHBIA HA OIIYIIb. CTaHOBUTCS
PBIXJIBIM.
IHomuBunMIXIOpUA | MSITKHN. [Tpu |Ilpu nHarpeBanuu pasmsryaercs. |B arerone, OeHzosne
MMOHM>)KEHHOMN loputr HeGonpmIUM TUTAMEHEM, |HE pacTBopsieTca. B
TeMIeparype o0Opa3ysl 4epHBI IIapuk. BHe |AuxiopaTaHe
TBEpABIMA M XpYNKUNA. |MlamMeHu racHeT. Ilpu ropenuum |HaOyxaer.
YYBCTBYETCS OCTPBI 3amax.
ITonuctupon Teepapii, xpynkui, (I[Ipm HarpeBanuum pasmsryaercs, |B aleToHe
MOYTH MPO3PAYHBIA.  |[JIETKO BBHITATUBAETCS B HUTH. Ha0yxaer.
PactBopsiercs B
OeH3071€e, KCHIIOJIE,
JUXJIOPITAHE.
[TomumeTtnnmera- | TBepawlid, [Ipn HarpeBanum pasmsargaercs. |B aleToHe
KpujaT IIPO3payvHbIN. l'oput xenThIM ¢ cMHEW KaitMoli |HaOyxaer.
mIaMeHeM, C  xapakTepHbIM |PactBopsiercs B
MOTPECKUBAHUEM, OeHzone, Ou- H
pacnpocTpansis crneunpuueckuil | TeTpaxiopiITaHe.
3arax CJI0KHBIX d(UPOB.
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Tao6auna 2 PacnozHaBaHue BOJIOKOH

BoJjioxkno C:kuranue HeiictBue HNO3 JleiicTBHE JleiicTBHE
H>,S0, aleToHa

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

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

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

pajbHbIA |IAPUK  YEPHOIO LIBETA, |KPACHBIN LBET.

LIEJIK KOTOPBIA  pacThpaercsa B
MMOPOIIOK.

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

HOE aokeHo Oymaru. OcrtaroTcs |00pa3ysi OeclBETHBIN |HaOyxaer U |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.IbIiA pacTBoOpsieTCs
OnecTAnMiA MapuK TEMHOTO
1IBETa

Kanpon |IInmaButcsi, oOpa3ys Temusblii |PactBopsiercs, PactBopsiercs, He
OJytecTsImui mapuk. |00pazys OeclBETHBIN |00pa3ys pacTBOpSIETCS
UyBcTBYeTCS ~ HENPUATHBIN |pacTBOP. OecCIBETHBIN
3anax pacTBop.

IIpunoowcenue 3

ILnoTHOCTDL M NMPOUEHTHOE COACPKAHUEC PACTBOPOB XJI0PpHAA HATPUS.

3
HHOTHOCT;’ *10%, KOHIEeHTDA-111s HHOTHOCTL*10'3, KF/M3,
Konuenrpauus, % Kr/M, t o/p L, NPHU TeMrepaType
IIpY 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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