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PEIIEH3USA

Ha METOJIMYECKHE PEKOMEH/ 1AM IO BBIMOJIHEHUIO TAOOPAaTOPHBIX paboT 1o
o011e00pa3oBaTeNbHON TUCIUILIMHE «XUMUS» IS CIIEHUATIbHOCTH
TEXHOJOTUYECKOTO MPOQPUIIS
11.02.15 NHpoxoOMMYyHUKAITMOHHBIE CETH U CUCTEMBI CBSI3H,
paspabortannbie npenogaBareneM ['BIIOY «tOxHo-Ypanbckuii rocy1apcTBEHHBIHN
TeXHUYECKUH Koiutex» KpuBomeeson B.B.

Hactosmue meToauueckne peKOMEHAAlUU COCTABIEHBI B COOTBETCTBHH C
tpeboBanusimu GI'OC CIIO no cneunansHocTy 11.02.15 MHPOKOMMYHHKAITMOHHBIE
CEeTH W CHUCTEMBI CBS3M U C Y4ETOM pabodeil mporpaMmoi 001meoOpa3oBaTeIbHON
TUCITUTUTIHBI « XUMUSD».

B ocHoBe 00611e00pa3zoBaTeabHON AUCIUIUIMHBI « XUMUSD) JICKHUT YCTAaHOBKA Ha
dbopmupoBaHrue y 00y4aeMbIX IEIOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMHUHU B
CO3JJaHUU COBPEMEHHOH €CTEeCTBEHHO-HAyYHOM KapTHHBI MHPa; (HOPMHPOBAHUE
HAaBBIKOB UCCIIE0BATEIbCKON paboThl, pa3BUTHE MTO3HABATEIILHOTO HHTEpECA.

Hacrosimue meronuueckue pekoMmeHmanuu paccuutanbl Ha 40 yacoB. Ux
COJEp)KaHUE  ONpEIeNsieT METallpeJMETHbIe, MPEAMETHbBIE U  JUYHOCTHBIC
pe3yNbTaThl, BKJIOYAET B ceOsl MepedeHb JIabopaTopHBIX paboT, TpeOOBaHMS K
BBITIOJTHEHUIO ~ OTYETOB M KPUTEPUU  OIICHWBAHH, COJIepX)aHHe  padoT,
PEKOMEHIyeMYIO JTUTEPaTypy.

[IpencraBieHHBIN IepeYeHb BKIIOYAET PaOOTHI, MOCBAIICHHBIE OCHOBAM XUMUU
IUCTIEPCHBIX ~ CHUCTEM, M3YyYEHUIO OCHOBHBIX KJIAcCOB HEOPTaHWYECKHX U
OpPraHUYECKUX BEIIECTB, BAKHEUIIUX XUMHYECKHX MPOIECCOB, a TaKkKe H3yYCHHUIO
TPYII TPUPOIHBIX U CHHTECTHYECKUX ITOJTUMEPOB.

[IpencraBnennble 1a00OpaTOpHBIE PAOOTHI SABJISIOTCS OJHOW U3 (GOPM TEKYIIETO
KOHTPOJIsI, TIO3BOJISIFOT 3aKPENUTh U MPOBEPUTH OCHOBHBIE MOMEHTHI COJCPIKAHUS
oOyuenusi. Creqyer OTMETUTh NPO(ECCHOHATBHYIO HAIpPaBIEHHOCTh pPadoT,
CBSI3aHHYIO C TEXHUUYECKUM MpoduiieM oOydeHusI.

MeTtonuueckre peKOMEHAAIMH TI0 BBHIMOJHEHUIO JTAOOPATOPHBIX pabOT MOTYT
OBITH PEKOMEHIOBAHBI I U3y4eHUs 0011e00pa30BaTeNbHON JUCITUTUTMHBI « X UMUSD)
TUISt CHEUHUATIBHOCTH TE€XHOJIOTUYECKOTO npoduis 11.02.15
NHpOKOMMYHHUKAITMOHHBIC CETH U CUCTEMBI CBSI3H.

K.T.H., J01eH T Kadeapsl «Bonoo TBe1eHHE H BOJIO-
cuab s enne» 10 xHo0-Yparbekoro rocy1aperBeHHOrQ L/ /
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é‘—////.'[[/f' )

A " /, "/ g
W 70722 7[ CHALALAL ,«’»,// / { VY Ve s ///j/v;-t’/f

/‘('4//2‘/12 7 // f;/ ,/ ‘////f)!/z,‘/’)'[l/(i(‘f/? Vs v



1. HOACHUTEJBHASA 3AIINCKA

Meroanueckiue PEeKOMEHJAllMU IO BBIMOJHEHUIO JIA0OPATOPHBIX paboT o
00111e00pa3oBaTeNbHON AUCIUIUIMHE «XUMHUS» MpeAHa3HAYEHBI JIJIsi 00y4aronIuxcs
cenpasibHocTH  11.02.15 MHGOKOMMYHHKAIIMOHHBIE CETH W CHUCTEMBI CBSI3H
TEXHOJIOTMYECKOro Mpoduiis, yyacTByroleld B peannsanud denepaibHOro MpoeKTa
«IIpodeccuonanurery.

JlaGopaTopHbIe 3aHATHS SIBISIOTCA BaKHBIM AJIEMEHTOM 00111€00pa3oBaTeIbHOM
TUCITUIUIMHBL. B Tiporiecce BBIMOMHEHUS JTa0OpaTOPHBIX paboT, oOydarommecs
CUCTEMATU3UPYIOT U 3aKPEIUIIIOT MOJYYEHHbIE TEOPETUUYECKUE 3HAHMSI, Pa3BUBAIOT
WHTEJUICKTyallbHbIE W MPOGECCHOHANbHBIC YMEHHS, (GOPMHUPYIOT DJIEMEHTHI
KOMITETCHIIUHA Oy IyIINX CIEIAaTUCTOB.

PabGoueit mporpammoii  00111€00pa30BATEIbHON  JTUCHUIUIMHBL  « XHUMHUS»
npeaycMoTpeHo BbinosiHeHue 20 imabopaTopHbIX padOT, KOTOpbIE HAaNpaBJICHbl Ha
JNOCTUKEHUE CIEAYIOIIUX HeaeH:

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

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

— ¢opMupoBaHre |y OOydamOIIUXCS YMEHMH  MOJATBEPXKIAaTh  3HAHUS
XUMUYECKUMU ONBbITAMU, AaHAJIM3UPOBATh, I[I03HABATh MHOT000pa3ue MNPUPOJbI
BEIIIECTB, HAKAIIMBaTh (DaKThl JI1 CpaBHEHUU, 000OIIEHHM, BEIBOJOB, B TOM UHUCIIC
MIPU U3YYCHHUH IPYTUX JUCIHIUINH;

— pa3BuTHE Yy OOydYaromwuxcss yMeHui HaOmoaaTh (AaKThl W SBJICHUS U
OOBSICHAITh UX CYIIHOCTh B CBETE€ U3YUEHUS TEOPUHN U 3aKOHOB;

— pa3BUTHE y OOYYAIOIIMXCS YMEHHH COIMOCTAaBJISATh PE3yJbTaThl MOTYy4YEeHHON
paboThI C TEOPETUUECKUMU KOHIETIIUSIMH,

— TpUOOpeTeHre OOYYAIOIIMMUCS CIECIMATBHBIX YMEHUN W HaBBIKOB pabOTaTh
CaMOCTOSATENIbHO; YMEHHM OCYIIECTBISATh HMHTEPIIPETAIIMI0 UTOTOB J1a0OpaTOpHOM
paboThI, OLICHUBATh TPUMEHUMOCTH TOJIYYEHHBIX JAHHBIX Ha MPAKTUKE, B KAUECTBE
MCTOYHHMKA HAYYHOTO 3HAHUS.

— OCO3HAHHE OTBETCTBEHHOCTH OOYYAIOMIMXCS CTPOTO COOJIIONATh MEPHI
0e30macHoCTH Mpu padoTe B JIabopaToOpuM, pallMOHAILHO pPacxoJ0BaTh pabouee
BpeMs M XMMHYECKHE PEaKTHBBI B XUMHUYECCKOW abopaTopuu, a TaKKe YMCHHM
OKa3aHWUs MEepPBOU MOMOIILIH;

Boinonnenune m1abopaTopHbIX pabdOT AMCHMIUIMHBL «XUMHUS» O00eCreurBaeT
JTOCTUKEHUE CIEAYIOUTUX PEe3yIbTaTOB 00YUEHHUS:

JUYHOCMHBIX
— JIP 23 T'oTOBHOCTB K Tpyay, OCO3HAHUE LICHHOCTH MAaCcTEPCTBa, TPYAOIIO0HE;
— JIP 24 TOTOBHOCTh K AaKTHUBHOM JESITEIBHOCTH TEXHOJOTUYECKON U
COIIMAJILHON HAMpPaBJICHHOCTH, CIIOCOOHOCTh WHMUIIMUPOBATH, MJIAHUPOBATH U
CaMOCTOSITEJIHO BBITIOIHSATH TaKYIO JEATEIbHOCTH;



JIP 25 HHutepec k paznuuHbIM chepam HpodheCcCHOHATBLHONU N1eATeIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymeid mnpodeccun H
pealIn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIAHBI;

JIP 26 rOTOBHOCTb M CHOCOOHOCTh K OOpa30BaHMIO U CaMOOOpPa30BaHUIO Ha
MPOTSKEHUN BCEU KU3HMU.

MemanpeomenHuIX:
VHUBEPCANILHBIX YUeOHbIX NOZHABAMENbHBIX 0CUCEULL:

MPII 02 ycranaBnuBaTh CyIIECTBEHHBIM NPU3HAK WM OCHOBAHUSA JUIS
CpaBHEHMS, KilacCu(pUKaIuu U 0000IIeHNS;

MPII 03 onpenensaTe Lenu IeaTeIbHOCTH, 3aaBaTh IapaMeTPhbl U KPUTEPUU UX
JIOCTUKEHUS,

MPII 05 BHOCHTH KOPPEKTHBBI B JEITENBHOCTH, OLICHUBATH COOTBETCTBUE
PE3yIbTATOB 1IEJISIM, OLICHUBATH PUCKU MOCJIEACTBUM 1€ TENHHOCTH;

MPII 08 crocoOHOCTh ¥ TOTOBHOCTh K CaMOCTOSITEILHOMY TMOMCKY METOJIOB
pELIECHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS,
MPII 13 ananu3upoBaTh MOJYYEHHBIE B XOJE PELICHHS 3aaud pPe3yJIbTAThI,
KPUTHYECKHU OIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHECHHUE;

MPII 17 yMmeTp NEepeHOCUTh 3HAHHS B ITO3HABATEIBHYI0 M NPAKTUYECKYIO
00J1aCTH KU3HEACATCIILHOCTH;

MPII 19 BwiABUTaTH HOBBIE HJAECH, OpeAiaraTb OPUTMHAIBHBIE TMOJIXOAbI U
pelIeHus;

VHUBEPCAILHBIX KOMMYHUKAMUBHBIX OellCMBULL.
— MPK 03 Brnagers pa3IuuHBIMU CIIOCOOAMHU OOIICHUS U B3aUMOJICHCTBUS;
— MPK 06 mnoHuMaTh M HCHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOU U

WHJIUBUAYAJTILHOU PabOTHI;

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

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

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

OTBCTCTBCHHOCTD 3a PCIICHHC.

npeomMemHulx:
— IIP6 01 chopmupoBaHHOCTH MPEACTABICHUN: O XUMUYECKON COCTaBISIONMIEH

€CTECTBCHHOHAYYHOM KapTHUHBI MHUpPA, POJM XUMHUW B TMO3HAHWMU SIBJIICHUU
npupoasl, B (OPMHPOBAHWM MBINUICHUS U KYyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHUS MPAKTUYECKHUX
3a/lad ¥ DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
IIPUPOJTHOM CpeliE;

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

OCHOBOIIOJIAral0IIMe MOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas
o0o0JIouKa aTOMa, HMOH, MOJEKYJa, BaJEHTHOCTb, AIEKTPOOTPHULATEIBHOCTD,
CTEIIEHb OKHUCJIEHUS, XUMUYECKAsl CBA3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
o0beM, yriaepoAHblid ckener, GyHKUMOHANbHAS TpyMNa, paauKkail, U30Mepus,
TOMOJIOTMYECKUN P, YIVIEBOAOPOABI, KHUCIOPOACOAEPKALIUE COCAUHEHUS,
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OMOJIOTUYECKH aKTHBHBIC BeliecTBa (yTIeBOIBI, KUPHI, OCJIKH), MOHOMED,
NOJIUMEP, CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COCIMHEHUS,
KPUCTAJNIMYECKAsl pelIeTKa, TUIbl XUMHUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIC, IK30-U SHIOTEPMUUYECKHE, PEAKIIMM MOHHOTO OOMEHa),
pacTBOp, JJIEKTPOJHUTHYECKAS TUCCOLMAINSA, OKUCIWUTENb, BOCCTAHOBUTEIND,
CKOPOCTbh XMMHYECKOW peakliui, XUMHUYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOT0 CTpoeHHUsi opraHudeckux BemiectB A.M. bytieposa,
TEOpPUSl DJIEKTPOJUTUYECKOW JUCCOLMALMK, nepuoanueckui 3axkoH J[.H.
MenpeneeBa, 3aKOH COXpPAaHEHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIAYECKHIA
SI3BIK XUMUH, (AKTOJOTHICCKHAE CBEICHHSI O CBOWCTBAaX, COCTaBE, MOIYICHHUH
1 0€301aCHOM HCIIOIh30BAHUN BAKHEUIIINX HEOPTAHWYECKUX U OPTaHUYECKHIX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;

[IP6 04 copMHPOBAHHOCTL YMEHHH HCIOJIB30BaTh HAWUMEHOBAHMS
XMMHUYECKUX COCAUHECHUN MEXKIYHAPOJHOIO COK3a TEOPETUYECKOW U
NPUKIAJHOM XUMHH M TPUBHAIbHBIE HA3BaHUS BaXHEUIIHUX BEUIECTB,
COCTaBJISITh (DOPMYJIBI HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB, YPABHEHUS
XUMUYECKUX PEAKIUH, OOBACHITH MX CMBICH; TOJITBEPKAATh XapaKTEpPHBIC
XMMHUYECKUE CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMM SKCIIEPUMEHTAMU W
3alUCAMH YPABHEHUN XUMHUYECKUX PEaKIIHil;

[IP6 05 cdopMHUPOBAHHOCT, YMEHUH YyCTAaHABIMBATH MPUHAIJIECKHOCTh
W3YYCHHBIX HEOPraHWUYECKHMX M OPraHWYECKUX BEIIECTB K OMPEACICHHBIM
KJIacCaM M TPyINIaM COCIUHEHHM, XapaKTepU30BaTh UX COCTaB U BaKHEHUIIUE
CBOWMCTBA; OMpEACNATh BHJbl XMMHYECKHUX CBS3€M (KOBaJICHTHAsl, MOHHAs,
MeTaJJTMYecKasi, BOJOPOJHAs), THUIbl KPUCTAUIMYECKUX PEIICTOK BEIIECTB;
KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIINH;

[IP6 06 BiameHHEe OCHOBHBIMHU METOJAMU HAYyYHOTO TMO3HAHUSI BEIECTB M
XUMUYECKUX  sgBJCHMM  (HaOmroleHwe,  M3MEpeHue,  IKCIEPUMEHT,
MOJIEJIMPOBAHUE;

[TP6 07 chopMHUpOBAaHHOCTH, YMEHUM MPOBOJIUTH PACUETHI MO XUMHUYECKUM
dbopMynaMm ¥ ypaBHEHUSIM XHUMHUYECKHX pEaKIUid C HUCIOJIb30BAHUEM
(Gu3NUEeCKUX BEJIMYUH, XapaKTePU3YIOIMIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaJbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; MWCIOJIb30BAaTh CUCTEMHBIC XMUMUYECKHUE 3HAHUS I HPUHATUSA
pELICHUN B KOHKPETHBIX )KM3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIIECTBAMU U
UX IPUMEHEHUEM;

[1P6 08 cdhopmMUpOBaHHOCTH YMEHHH IJIAHUPOBATH U BBIMOIHATh XUMUYECKUMA
AKCIEPUMEHT (TIpeBpalleHusl OpPraHWYECKUX BEIIECTB IMPU HarpeBaHUH,
MOJYy4YeHUE STWIEHA U M3YYCHHE €ro CBOMCTB, KAUECTBEHHBIE PEAKIMH Ha
anpACTUABI, KpaxMmaj, YKCYCHYH KHCIOTYy; JeHaTypauus O€JIKOB MpH
HarpeBaHWM, I[BETHbIE peakiuu OEJIKOB, MPOBOJUTh PEAKIMH HOHHOTO
oOMeHa, OMpeaeNaTh Cpeay BOJIHBIX PAaCTBOPOB, KAYECTBEHHBIC PEAKIIMU Ha
cynb(dar-, kapOOHAT- W XJIOPUA-aHUOHBI, HAa KATHOH aMMOHHUS, peIIaTh
AKCIEPUMEHTaNIbHbIe 3a7auu 1no temaM "Mertawiel' u "Hemeramns") B
COOTBETCTBUHM C TIPABWJIAMH TEXHHKH OE30MaCHOCTH TpU OOpaIlleHUU ¢
BEIIECTBAMU U JaOOpaTOPHBIM OOOpPYAOBAHHEM; TPEICTABIATH PE3YIbTAThI
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XUMHUYECKOTO IKCIEPUMEHTa B (hOpME 3alucy ypaBHEHUN COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUpOBaTH BHIBO/BI HA OCHOBE 3TUX PE3YJIbTaTOB.

anemenmoe OK u IIK:
— OK 01 Bei6upats criocoObl perieHus 3aaa4d npohecCuoOHAIBHOM eI TEIbHOCTH
IPUMEHHUTEIIBHO K Pa3INIHBIM KOHTEKCTaM;

— OK 02 Hcnosp30BaTh COBpEMEHHBIE CPEACTBA MOUCKA, AHAIIA3A U
MHTEpIIpeTaluy HHHOPMaUU 1 HHPOPMAIIMOHHBIE TEXHOIOTHH,

H606XOI[I/IMBIG JJIA BBIITOJIHCHUA 3a1a4 HpO(l)eCCHOHaHBHOfI ACATCIBbHOCTH,

— OK 04 D¢ddexTtrBHO B3aNMOICHCTBOBATH M pa0OTATh B KOJIJICKTUBE H

KOMaH/IE;

— IIK 1.2. BBIIOIHAITH MOHTaX, JCMOHTAX U TCXHUYCCKOC 06CJIY)KHBaHI/Ie

Ka0OeJell CBSA3M U OKOHEYHBIX CTPYKTYPUPOBAHHBIX KAOEIbHBIX YCTPOICTB B
COOTBETCTBHHM C JICCTBYIOIIMMHU OTPACIICBBIMU CTaHJIApTaMHU.
Onucanue Kaxaou yabopaTOpHOU paOOThI COACPKUT HOMEpP, Ha3BaHUE, IICJIb

paboThl, TEpeYeHb PEaKTUBOB U O0OOPY/OBaHMS,

dbopMmupyembie B Ipolecce

BBITIOJTHCHHSI PaOOTHI 3HAHUS M YMEHUS, OMMCAHNE aITOPUTMA BBITIOJIHCHUS PabOTHI,
BBIBOJ U KOHTPOJBHBIC BOMPOCH (C TICNBIO BBIABUTH W YCTPAHUTH HEAOYETHI B
OoCBOEHHH Martepuaiia). OT4eT o mpojenaHHoi padoTe BBITOIHSASTCS B TETPAISIX IS
71a00paTOPHBIX pabOT, KpaTKoe oNucaHue padboThl 0OPMIISIETCS B BUAC TAOJIMIIBI:

Anroputm BBITIOJTHEHUS 51 VYpaBHEeHUS peakIuii U BBIBOJIbI
HaOJIIOACHUS

Kpurtepun ouennBanus:
— OneHka «OTIMYHO» BBICTABISIETCS OOywaromiemycs 3a paboTy, BBINOJIHEHHYIO

0e30mn00YHO,

pELICHUN;
— OuneHka «X0poIIo» BBICTABISETCS O0yyarouieMycsi 3a padoTy, BBHIIOJHEHHYIO B
[OJTHOM 00BbEME C HeJI0UeTaMu;
— OlweHka «yJOBJIETBOPUTEIBHO» BBICTABISIETCA OOywaromeMmycsi 3a pabory,
BBIMIOJTHEHHYIO B HE MOJHOM o0beme (He mMeHee 50% mpaBUIIbHO BBITOJHEHHBIX
3aJaHui OT 001Iero oobeMa padoThl);
— OleHKa «HEYAOBIETBOPUTEIBHO» BBICTABISIETCS OOydawleMmycs 3a padorty,
BBITIOJIHEHHYIO B HE MOJHOM oObeMe (Menee 50% mpaBWIIBHO BBIMOIHEHHBIX
3a/laHuii OT 001IeT0 00BbeMa paboThI).

2. NIEPEYEHbB JABOPATOPHBIX PABOT

B TIOJHOM O00BEME C Y4YeTOM pallMOHAIBHOCTU BBIOPAHHBIX

e Kou-

N HaumenoBanue 1a00paTopHoii padoThI BO

padoThI

4acoB

1. CrniocoObl pa3ziesieHns reTepOreHHbIX CUCTEM. 2

2. [TpuroroBneHne TUCHIEPCHBIX CUCTEM U UCCIIEI0BAHUE UX 9

CBOMCTB.
3. [IpuroroBienune pacTBopa 3aJJaHHON KOHIICHTPAIUH. 2
4, [TpoBenenue peakiuii HOHHOTO OOMEHA. 2
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e } Kou-
paGoTEI HaumeHnoBaHue j1abopaTopHOi padoThI BO
JacoB

5. HccnenoBanue CBONMCTB KMCIIOT, OCHOBAHUM, COJICH. 2

6. ['mnponus comeil. 2

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

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

9. HccnenoBanne BIMSHUS pPa3IMUHBIX (PAKTOPOB Ha CKOPOCTH 9
XUMHUYECKON PEaKIIUH.

10. XHUMHUYECKOE PABHOBECHE U YCIIOBHS €r0 CMEIICHUS. 2

11. Uccnenosanue cBOMCTB METAJIOB U X COEIUHEHUM. 2

12. | Ilony4yenne, coOupaHue U pacro3HaBaHUE Ta30B. 2

13. CpaBHEHHE CBOWCTB MPOCTHIX BEIIECTB, OKCHIOB U THIPOKCHIOB 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 cBONCTB KAPOOHOBBIX KUCJIOT U UX COJICH. 2

19. HccnenoBanne CBONCTB IJIIOKO3bI, CaXapo3bl, Kpaxmaa. 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. Ilpou3BecTn  pa3ieneHWe CMECH, HCHOJB3YS  paslIMYHbIE  CITOCOOBI

(orcraumBaHue, PUILTPOBAHKE, BHITAPUBAHKUE).
PeakTussbl: [loBapeHHas coib, MECOK, BO/AA, IPEBECHBIE OMWIKH, KPACUTEb.
OO6opynoBanue: XUMHUYECKHI CTakaH, CTEKJISHHAs TNaloyka, (UIbTpOBajbHAs
Oymara (OymakHbIi (GUIBTpP), BOPOHKA, MITATUB, hapdhopoBas yalika, MarHur.
Pesyabrarsl:
memanpeomemnuwie. MPIT 02, MPIT 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemmnsie: 11P6 01, ITP6 04, ITP6 07, ITP6 08;
3HAHMSA: CITIOCOOBI pa3/IeNICHUs CMECEH;
YMEHMSI: BBITIOJHATH J1a00paTOPHBIN SKCIIEPUMEHT MO0 Pa3ACICHUIO CMECH.
Xoa padoThI:

Omnbit 1. PacTBOpeHME 3arpsi3HeHHOM coau. OTCTauBaHKE.

PaccmoTpute cMmech conu ¢ neckom. I[lonpoOyiiTe oTaenuTh coiib OT necka. B
CTakaH €O cMecblo Hameilte npuMepHo 20 ma Boabel. CoaepKUMOE CTakaHa
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MEPEMENINBANTE CTEKIIIHHOM NalOYKOW 0 pacTBOpeHus conu. JlauTe pacTtBopy
orcrositca. OOpaTuTe BHHUMAaHHE Ha OCEIAHHME YacCTUYEK MecCKa U YyMEHbIICHHUE
MYTHOCTH PacTBOpa.

OnbiT 2. PUIBTPOBAHKE.

ByMaxxubiii GpuUIbTp MOMECTUTE B BOPOHKY M CMOUYMTE BOJOM, paclpaBbTe €ro,
9YTOOBl OH IUIOTHO MPHUMBIKANI K CTEHKaM BOPOHKU. BOpOHKY BCTaBUTH B KOJBIIO
mratuBa. KoHen €€ NOJKeH KacaTbCsd BHYTPEHHEW CTEHKH CTaKaHa, B KOTOPOM
cobupaercs OTHUIBTPOBAHHBIA pacTBOp. MyTHBIN pacTBOp HajeiTe Ha (QUIBTP MO
CTEKJISIHHOM masiouke. B ctakan creder mpo3padyHblii GUIbTparT.

OnpiT 3. JIeCTBHE MATHUTOM.

Ha nwucrox Oymarum HachlllbT€ HEMHOTO IOPOIIKOOOpa3HOW cepsl U
nopoiikooOpazHoro kene3a. I[lepememiaiite BemiecTBa mmarenaeM. YTo Bbl
HaOJIroAaeTe NMpu ASHCTBUM MarHuTa Ha MOJTYYEHHYIO CMECh?

ITogymaiite, KaKk MOKHO Pa3JeNNUTh 3Ty CMECH, €CIIM OTCYTCTBYET MarHur.

OnpiT 4. OTCTanBaHUe.

ITomecTuTe cMECh IeCKa U IPEBECHBIX ONWIOK B BOJY, Pa3MEIIANTe CTEKISHHOM
MAJIOYKOM. [l paszesneHus MOJy4MBIIEHCS CMECH IOJOKIMTE HEKOTOpPOE BpeEMH,
noka 0osee TsKENbIE YaCTULBI HE OCSIYT Ha JTHO, @ MEHee TSHKENbIe He coOepyTes Ha
ITOBEPXHOCTHU BOJBL. AKKYpaTHO CHUMUTE C IIOBEPXHOCTH BOJIbI BCILIBIBIIME OIMIIKH,
a OCTaBILYIOCS BOLY CJICHUTE.

ITo xomy pa®OTHI 3aMOJHUTE TAOJIUILY U CIeTalTe BHIBOIBI.

KoHTposbHBIE BONIPOCHI.

JlariTe onpeneeHust TOMO- U T€TEPOT€HHBIM CUCTEMAM
[lepeuncaure MeTOIBI pa3aeieHusl FETEPOTEHHBIX CMECEN
HaszoBure npruMepsl TOMOTEHHBIX CMECEN
[IpuBeauTe npuMepbl reTEPOreHHBIX CMECen
[Ipennoxkure cmocoObl paszeseHus cMecu a) OCH3WHA U BOJbI, 0) MOBapEHHOU
COJI ¥ BOJIBI

bW E

JIABOPATOPHAS PABOTA Ne 2

Ha3Banue paOotbi: [IpuroroBieHre IUCHIEPCHBIX CHCTEM M HCCIECIOBAHUE UX
CBOWCTB.
esu padoThi:

1. [IlpuroroButh CycHeH3WIO KapOoHaTa Kajibllud B BOAE, W3Yy4YUTh €&

YCTOMYUBOCTH U (ha30BbIN COCTAB;

2. O3HakoMuThCS ¢ oOpaslaMu JTUCTIEPCHBIX CUCTEM (TIEHBI, IMYJILCUHU, TBEP/IbIE
reTepOTreHHbIE CUCTEMBI), OMPEAEITUTH UX (Da30BBIA COCTAB.
PeakTuBbi: KapOoHar kanbius, Boaa, MbLI0, MOJIOKO, xjopu xkenesa (III), cruiassl.
Oo6opynoBanue: IlItatuB, mpoOUpPKHU, IepKaTEIb.
Pesyabrarnl:
memanpeomemnuwie. MPIT 02, MPIT 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;
3HAHUS: TPUMEPHI TUCTIEPCHBIX CUCTEM,;
YMEHHUSI: ONPENIEeTISATh JUCTIEPCHYIO (pa3y v TUCTIEPCUOHHYIO CPETy.
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Xon padoThI:
Omnmit 1. ITonmydenue cycneH3un KapOoHaTa KaJabIvsl B BOJIE.

B dapdopoBoii cTymke TIIATEIRHO Pa30TPUTE KYyCOUEK MeJla J0 TOHKOIO
nopoika. BHecute B mpoOUpKy HEMHOTO M3MEJIbUCHHOTO IMOPOINKa, NpuiiehTe 4-5
MJI BOJBl M HECKOJBKO pa3 »dHEPrUYHO BCTPAXHUTE MpoOupKy. OTMeThTE
PaBHOMEPHOE pacHpeiesicHUue MOpoIIKa Meia 1Mo BceMy oobeMy cpenbl. [loctaBbre
npoOMpKYy B INTATUB U HAOJIIOJAMTe Yepe3 HECKOJIbKO MHHYT PacCIOCHHE
ITOJIyYE€HHOU CYCIICH3UU.

Kakue cucremsbl Ha3biBalOT cycrneH3ussMu? UTo sBIsSIETCS B JAHHOM CYCIEH3UU
aucrepcHoi (ha3oi, TucrepcHoi cpeaon?

OmngpiT 2. O3HakoMJIEHHE ¢ 00pa3llaMy JUCHEPCHBIX CHCTEM.

O3HaKOMBTECH C 00pa3laMu JHCIEPCHBIX CHUCTEM: 1OpoOupKa — TICHBI
(BCIICHEHHBIN  MBUIBHBIM ~ pacTBOp), 2 MNpoOUpKa — SMYJIbCUH (MOJIOKO),

MeTaJuIMyecKas MIaCTUHA — TBEP/IbIE TETEPOTCHHbIE CUCTEMBI (CILIaB).

[Tonb3ysice npunosicenuem 1, onpenenutre B JAaHHBIX JUCHEPCHBIX CHUCTEMaxX
arperaTHO€ COCTOSIHUE TUCTIEPCHOM (a3bl U TUCTIEPCHOM CPEIbI.

[To xomy paboThI 3aMOJIHUTE TAOIMILY U CACIIAWTE BHIBOIBI.

OmnbiT 3 [losydyeHue 30715 U €ro Ka4YeCTBEHHAs XapaKTePUCTHKA.

[Tomyuute Tupo30iib. 1151 TOr0 B yHCTYI0 KOJIOY K 50 MJI BOJIBI, HATPETOM J10
kuneHus: no6aBbre 1 Mi HaceimeHHOTo pactBopa FeCls. Ilocmemnuit pactBop
MPUJIMBANTE MO KaIuIsIM U TP MHTEHCUBHOM MEPEMENTUBAHUU COAEPKUMOTO KOJIOHI.
[Ipyu3HakamMu MOJMy4YEeHUsS 30Ji1 SBISIOTCS HM3MEHEHUE IIBE€TAa pPacTBOpa, IOJIHOE
HMCUE3HOBEHUE OKPACKM HCXOAHBIX BEIIECTB, OMAJICCUCHIMS WIM HEOOJbIIoe
MIOMYTHEHHE.

HccnenyiiTe monmy4eHHbINA 30J1b IPHU Pa3HBIX COCO0aX PACCMOTPEHUS:

- B MIPOXOJIAIIIEM CBETE, T. €. B HAMPABIICHUH Ha UCTOYHUK CBETA, HAIpUMEp Ha
OKHO; - B PacCesHHOM CBETe, T. €. P OOKOBOM OCBEIICHHUH, MEPIEHIUKYISIPHOM
HaIrpaBJICHUIO paccMoTpeHus 30is. OTmeTbTe, HAOMIOMAIOTCS JIM  SIBJICHUSA
OMAJICCLICHIINU, SIBJSICTCS JU 30Jb MPO3PAYHbIM, CIA0OMYTHBIM WM MYTHBIM,
MMEIOTCS JIM B3BCIICHHBIE YAaCTUIBI B O0BEME 30Ji1 WJIM TPOU30IUIa UX
ceMMEHTaIMsl. YKaXHUTe IBET 30J5, 0OpaTuTe BHUMAHWE HA HWHTEHCHUBHOCTD
OKpacK{ U U3MEHEHHMS B I[BETE MIPHU PA3HBIX CIIOCO0AX PACCMOTPEHUS.

KoHTpoJibHBIE BONIPOCHI.

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

[Touemy 30J1b MOKHO Ha3BaTh JUCTIEPCHON CUCTEMOM?

UeM 30116 OTIIMYAETCS OT Tefis?

4, KakuMu METOJaMU TMOTY4YaoT TUCTIEPCHBIE CUCTEMBI?

W™

JIABOPATOPHAS PABOTA Ne 3
Ha3zBanue pabdorsi: [Ipurorosnenue pacTBopa 3aIaHHON KOHIIEHTPAIIUHU.
eau padoThi:
1. HayuuTbcst COCTAaBIATHh PACTBOPHI JTFO00M KOHIICHTPAIIHH,



2. HayuuTbcs pemaTh 3a7a4u M0 HAXOXKISHUIO MacCOBOH JI0JTH, MAacChl
pacTBOpa, paCTBOPUTEINS U BEILIECTBA.
PeakTuBbi: CaxapHblii IE€COK, BOJIA.
Oo6opynoBanue: Bechl, pa3HOBECHI, CTEKIITHHBIN IIMIIMH]IP, KOJ0a.
Pe3syabTarnl:
memanpeomemnwie. MPII 02, MPIT 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;
3HAHMSA: CIOCOOBI BBIPAKEHHUS COCTaBa pacTBOPA,;
YMEHHUSI: pEIIaThb pAaCUETHhIE 33Ja4d Ha ONPEACIECHWE MACCOBOM  JOJIH
PacTBOPEHHOTO BEILIECTBA.
Xoxa pa0oThI:

OIIBIT 1: IIpuroroBiieHWE pacTBOpa caxapa MO MCXOAHBIM Macce BEIIECTBA U
00BEMY pPacCTBOPUTEIIS.

OTMepbTe MEPHBIM HUIUHIAPOM S50 MII AUCTUIUIMPOBAHHOM BOJIBI U BIIEUTE €€ B
KOHHUYECKYIO KOJIOOUKY EMKOCThIO 100 MiL.

YaitHyto JI0XKYy caxapHOTro rnecka (WM JiBa KyCO4Ka) B3BEChTE Ha JIa0OPAaTOPHBIX
BECax, 3aTeM IMOMECTUTE €ro B KOJOOYKY C BOJOW U TEpEeMEIIUBANTEe CTEKISHHOM
MMAJIOYKOM JI0 MOJIHOTO PAaCTBOPEHMUSL.

Tenepp mnpucrynante K pacu€éTHOM 4acTh. BHauane paccuuTaiTe MacCOBYIO
JOJII0 caxapa B pacTBope. HeoOXxoauMblii JaHHBIE Y BaC €CTh: Macca caxapa, 00bEM
BOJIb, IJIOTHOCTh BOJABI IPUMUTE paBHOM 1 I/MIL

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

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

m(BO}:[LI):V(BOL[LI) " P(zomsr)

Bpl Tak ke CMOXKETe paccuuTaTh, CKOJIBKO MOJIEKYJ caxapa COICPKUTCS 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
C12H22011 , TO BBI JIETKO paccuMTaeTe MOJIIPHYIO MacCy caxapa M 3aTeM Hahaere
YHCJIO MOJIEKYJI caxapa B MOJy4eHHOM BaMU pacTBOPE.

OIIBIT 2: IIpuroToBiaCHUE pacTBOPA COJIU 3aJaHHOM KOHIICHTPAIIMH.

[TpurotoBrTe 15%-HBII pacTBOpP MOBAPEHHOU COJIU.

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

ITo xomy pa®oTHI 3aMoHUTE TAOJIUIY U CAeTIaiTe BHIBOIBI.

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

JIABOPATOPHAS PABOTA Ne 4
Ha3zBanue npakTtuyeckoii padorsl: [IpoBeaenue peakiuiit HOHHOTO 0OMEHA
esu padoThi:
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1. Onpenenuth ycloBus IPOTEKaHUs peaKLUi HOHHOTO OOMEHA 10 KOHIIA;

2. BBINOIHUTD peakiiMi HOHHOTO OOMEHa.

3. Hanmcath MoJnekynasipHble U HOHHBIE YPABHEHUS BBITTOJIHEHHBIX PEAKIIHM.
PeakTuBbl: pactBopel: xyopupa sxene3a (III), xapObonar Harpus, cyiabdar menw,
xJiopua 0apusi, cepHast KUCI0Ta, TUIPOKCU HaTpus, (heHON(PTaIeHHOBBIM.
Oo6opynoBanue: [llTarus, npodbupku, nepkareis.

Pe3syabTarnl:
memanpeomemnwie: MPII 02, MPIT 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;
3HAHNS:
— OCHOBHBIE MTOJIOKEHUS TEOPUH SIEKTPOJUTUUECKON TUCCOLNALINN;
— yCIIOBUS MPOTEKAaHUS PEAKIMI HOHHOTO OOMEHA 10 KOHIIA,
YMEHHS: COCTaBJISATh YpPaBHEHHUS pPEAKIMA HOHHOTO OOMEHa B MOJEKYJISPHOU U
HOHHOM (opme.
Xoa padoThI:

OmnpiT 1. Peakiuu, npoTekaroiiye ¢ 00pa3oBaHUEM OCaIKa.

K 1-2 mn pactBopa xnopuga Oapust no0aBuTh 1-2 MJI pacTBopa CEepHOM
kucyoThl. [Iponabmionaiite BeinagaeHue 0€I0ro rycToro 0caaka.

K 1-2 mn pactBopa xnopuna >xenesa (II1) mobaButs o xarwisim 1-2 mut pactBopa
ruapokcuaa Hatpusa. Kak usmensiercst uset pactBopa? Ilponabimonaiite BbllajieHHE
Oyporo XJonbeBUIHOTO OCAJIKA.

K 1-2 mn pactBopa cynbsdara menu (II) no6aButh no xamism 1-2 M pactBopa
ruapokcuaa Hatpusa. Kak usmensiercst et pactBopa? Ilponabimtonaiite BbllajieHne
CHUHEr0 aMOp(HOTO OCajKa.

Hanummre ypaBHEHHMS BBINOJHEHHBIX PEAKLIMNA B MOJIEKYJSIPHOM M HOHHOU
dhopme.

OnpiT 2. Peakiyu, MPOTEKAIOIIXE ¢ BbIJICTIEHHEM ra3000pa3HOTo BEIIEeCTBRA.

K 1-2 M pactBopa xapboHata HaTpusi 100aBUTH MO KaruisiM 1-2 mu1 pacTBopa
cepHoi kucioTel. HabmomaeTcst nu OypHoe BblaeneHue raza? M3meHsieTcss au 1BeT
pactBopa? Hamwuiinre ypaBHEHHE [1aHHOW PEAKIMU B MOJEKYISIPHOM M HOHHOMU
dhopme.

OnpiT 3. Peakimu, NpoTeKaromire ¢ 00pa30BaHUEM BOIBI.

K 1-2 mu pacTBOpa ruapokcuaa HaTpus 100aBUTh 1-2 Karim HHAUKATOPA, 3aTEM
100aBUTh 3-4 KarM pacTBOpa CepHOM KUCIOTH. Kak u3MeHsieTcsl oKkpacka pacTBopa
nocie A0OaBlieHUs MHAMKATOpa; TMocie jAoOaBiieHus KucnoTsel? Hanummre
ypaBHEHUE JAHHOW peaklMM B MOJIEKYJISIPHOM U MOHHOHU (hopme.

[To xomy paboThI 3aMOJIHUTE TAOJMILY U CACIIAWTE BHIBOABI.

KoHTpoJibHBIE BONIPOCHI.
Ocy1iecTBUTE LENOYKY IPEBPALLECHHN:
1 Bapuant MQSO,— Mg(OH), — MgCl;
2 Bapuantr CaCO; — CaCl, — AgCl
3 Bapuant NaOH — Na,SO, — BaSO,
4 sapuantr CuSO, — Cu(OH); — Cu(Cl,
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JIABOPATOPHAS PABOTA Ne5

Ha3Banmue pabdotsi: VcciieoBanue 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, COJIsIHASA KUCTIOTA, TUIPOKCU HATpHsl, BOAa, KapOoHAT
HaTpus, cyiabdpaTt meau (II), xaopua O6apusi, XJIOpHUI HATPUS, UHIUKATOPHI, KeJle3Has
IJTACTUHKA, OKCHJT MEJIH.

O6opynoBanue: Illtarus, mpoOUpKH, AepKaTeNb, FOPENIKA, CyXO€ rOproYee, CIIMYKH,

CTEKJISIHHAS MaJIOYKA.

PesyabTarsl:

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

03, MPK 06;

npeomemmnuwie: 11P6 02, ITP6 04, ITP6 05, ITP6 07, TIP6 08;

3HAHUSA: CBOMCTBA KUCJIOT, OCHOBAHUU, COJIEH;

YMEHHSI: BBINOJHATh XUMHUYECKUW DJKCIEPUMEHT [0 pACIO3HABAHUIO KHCIIOT,

OCHOBAHUM, COJIEH.

Xox padboThI:

OmnbIT 1. DKCIIEpUMEHTATBHOE ONPENCIICHNE BEIAHHOTO BELIECTBA.

1 BapuanT B Tpex mpoHyMepOBaHHBIX MPOOUPKAX HAXOAMUTCS CEepHasl KUCIIOTA,
BOoJia U KapOoHaT Hatpus. [Ipu moMomm MHAMKATOpa METHJIOPAHKEBOIO U PEAKTUBA
OTpENICNIUTE, B KaKOW M3 MPOOMPOK HAXOAMUTCS KHUCJIOTA, B KAKOW COJIb U B KaKOM
Boga. OObsicHuTe HabOmomaemble 3(QexTsl nmpu HX pacno3HaBaHuu. Hamummre
YpaBHEHUS peakuuii 0OMeHa B MOJIEKYJIIPHOM U HOHHOM BUJIE

2 BapuaHT B Tpex mpoHyMepoBaHHBIX MPOOMPKAX HAXOMUTCS XJIOPHUA Oapus,
a3oTHas Kucjaora W Boda. [lpum momomu wuHAMKATOpa (EeHOIDTATEHHOBOTO U
peakTUBa OMpeNeNuTe, B KAaKOH M3 MPOOMPOK HAXOJIUTCA KHUCIOTa, B KAKOM COJIb U B
kakoil Boma. OObscHuTe HaOmogaembie d3(PdEKTbl MPU UX PacHO3HABAHUMU.
HanumuTe ypaBHeHHs peakiuii oOMeHa B MOJIEKYJISPHOM U HOHHOM BHJIE

OmnbIT 2. OcCyliecTBICHUE LIETOYKH PEBPAIICHUN:

FeClz

1 Bapuant Fe — FeSO4— Fe(OH), <

FeO

Hanumure ypaBHeHUs: peakiuii oOMeHa B MOJIEKYJIIPHOM U MOHHOM Buje. s
peaKIMK 3aMEeIeHUs] COCTABUTh 3JIEKTPOHHBIN OajaHC.

2 sapuant CuO — CuSO4 — Cu(OH), — CuCl,; — Cu.

Hanummre ypaBHeHUs peakiuii 0OMeHa B MOJICKYJIIPHOM U HOHHOM BHJIE.

[To xomy paboThI 3aMIOJIHUTE TAOJIMILY U CIETANTE BBIBOIBI.

KoHTpo/ibHbIEC BOIIPOCHI.

1. Vkaxure okpacky JJakMyca B KUCJIOW, HIEJIOYHON, HEUTPAIIBHOM Cpelie.

2. IlpuBenuTe mpumep MeTasuia, KOTOPBIM HE BBHITECHSAET BOAOPOA U3 pa30aBICHHON
COJITHOM KHCIIOTBI? A Kakoil BbITeCcHAET? (OTBET MNOATBEPAUTE YpaBHEHHEM
peaKkuu.

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

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

1. UcneiTate AeiicTBUE pacTBOPOB COJIEN HA MHIUKATOD;

2. Hanucatb ypaBHEHUS peaklMil THAPOIU3a B MOJIEKYISIPHOM U HIOHHOM BUJIE.
PeakTuBbl: pacTBOphI comneil cynbdara >xenesa (II), kapOonara Hatpus, cyibdara
MEJH, XJIOPU HATPUs, XJIOPUIA AIFOMHHMSI, YHUBEPCAIbHBINA UHIUKATOP.
Oo6opynoBanue: XMUMUYECKUI CTaKaH, CTEKJISIHHAS MAJI0YKa.

PesyabTarsl:

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

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

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

YMEHHA: COCTAaBJIATh YPAaBHEHMsI THUAPOJIM3a COJIEH B MOJIEKYJSIPHOM M HOHHOU
dopMe; ompenenaTh XapakTep Cpelabl B BOJHBIX pAacTBOpaX HEOPraHUYECKHUX
COCIMHEHUM.

Xoa padoThi:

OmneiT 1. McnpiTanue pacTBOPOB COJIEW HHAMKATOPOM.

HcnblTaliTe AEUCTBHE pPACTBOPOB pA3IMYHBIX COJEHM HaA JIAKMYC, HaHecd
CTEKJSIHHOM MAJIOYKOM KaIlUIl0 pPAacTBOpa KaXXJOW COJIM Ha KPacHy0) M CHHIOIO
JAKMYCOBbIE OyMa)KKH. 3all0JIHUTE Ta0JIUILY.

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

HEWUTpaJIbHAsL | KHCIAst IIEJIOYHAS

Hanummre ypaBHEHMS peakuui THAPOJIHM3a COJIEW, pACTBOPBI KOTOPBIX HUMEIOT
KUCIIYIO WY IIEJIOYHYIO PEAKIMIO. Y PABHEHHS PEaKUUI 3alUIIATE B MOJEKYISPHON
U UOHHOW ¢opmax. [lonb3ysch COKpalleHHbIM HOHHBIM YpaBHEHHEM, YKaXHTe,
KaKHe MOHBI BIIMSIOT HA N3MEHEHHE OKPAaCKH UHANKATOPA.

Omnpit 2. UccnenoBanue GpakTopoB, BIUSIONINX HA CTETIEHb THAPOJIN3a COJIeh

2.1. UccnenoBanue BIMSHUS TEMIEPATYPHI

[Tomecture B mpoOUpKYy HEOOJNBIIOE KOIMYECTBO KPUCTAIIMUECKOIO alerara
HaTpUsl ¥ PacTBOPUTE €ro B 1-2 M AMCTWIIIMPOBAHHOW BoAabl. K momxydeHHOMY
pacTBOpy [N100aBbTE HECKOJIBKO Kamellb pactBopa ¢eHondranenna. OTMEThTe
WHTEHCUBHOCTh OKpackW HWHAMKaTopa. Harpeiite mpoOupky Ha BOJsSHON OaHEe wWin
HaJ IUIAaMEHEM CIUPTOBKU. Kak M3MeHsSeTCs MHTEHCUBHOCTh OKpacku? OxiaauTte
pacTBOp, MOTPY3UB MPOOMPKY B CTakaH C XOJIOAHOW BojaoW. M3meHunace nm
MHTEHCUBHOCTh OKpacku pactBopa? Kakum oOpazom? Ha ocHOBaHUHM pe3ynbTaTOB
DKCIIEPUMEHTA CAENANTE BBIBOJ O TOM, SK30TEPMUUYECKUM WM HHJIOTEPMUYECKUM
MIPOLIECCOM SIBJISIETCS TUAPOIIU3.

2.2. ViccnenoBanue BIUsiHUA pa30aBiIeHUs pacTBOpa

13




Brecute B mpoOupky 2-3 Kamim KOHIEHTPUPOBAHHOTO pacTBOpa HUTpaTa
Bucmyta (III) m mobGaBbre 1-2 karum pactBopa nakmyca. O MPOTEKaHWHM KaKOTO
mporiecca CBHJETENBCTBYET H3MEHEHHE OKpacku wuHaukaropa? IlocrerneHnHo
pa30aBisiiTe pacTBOp AMCTUIUIMPOBAHHON BOJOW /10 €ro MOMYTHEHHS, KOTOPOE
OOBSICHSIETCSl yCHJIEHHEM THapoiu3a. Ha ocHOBaHMM pe3yabTaTOB JKCIEPUMEHTA
cleNaiiTe BBHIBOJ O TOM, KakKuM 00pa3oM pa30aBJiCHHE pacTBOpa COJHM BIUSET Ha
IpoIIeCcC TUApoIn3a?

OmnbiT 3. HeoOpaTuMblid THAPOIIN3

B nBe mpoOupku BHecuTe 1O 5 Kamenab pacTBOpa CyibdaTa allOMUHUS U B
KOKIyI0 TMpOOMPKY M00aBISHTE MO KaluisM pacTBOp KapOoHaTa HATpHs M0
BbIMa/ieHus ocanka. Uto mpencraBisieT coboit oOpa3oBaBimiics ocanok? Kakoil ras
IIPU 3TOM BBIACIIAETCS?

JlokaxkuTe, 4YTO BBINMABIIMN OCAJOK HE SABISIETCA KapOOHATOM amtoMuHUsA. JlJist
ATOro JO00aBIANTE MO KaljlsiM B TMEPBYI0 MNPOOMPKY COJSHYIO KHCIOTY O
pacTBOpeHMs ocajika. BulenseTcs Ju mpu 3TOM YIJIEKUCBIA ra3, u noyemy? Bo
BTOPYIO TMpOOMPKY J100aBbTE€ pacTBOp TUApokcuaa HaTpus. [Ipoucxoaut mu
PacTBOPEHHE OCaKa, U ToueMy?

[To xomy paboThI 3aMOJIHUTE TAOJIMILY U CACIIAWTE BHIBOBI.

KoHTpoJsibHBIE BOIIPOCHI.

1. Kaxkwe u3 coneii noasepratorcs ruaponusy: MgCl,, CaCl,, Pb(NO3),, KNO;3, CaS?

2. Yxazaxute xapakrep cpeabl pactBopoB coieii: KCN, KCI, K;SiOs;, KJ, NabBr,
ZnC|2, NaZS, KC|O3, CU(N03)2

3. Ykaxwure dopmynbl 2-3 coiield, 0Opa30BaHHOW CHJIBHOW KHCIOTOW M CIa0BIM
OCHOBaHHEM

4. Vxaxute (opmynsl 2-3 coneit, oOpa30BaHHON CIa0OW KHCIOTOW M CHIIBLHBIM
OCHOBaHHEM

5. Kakas m3 HWKEMEpEUHCICHHBIX COJIeH B BOJHOM pAacTBOpe MaéT MaJMHOBYIO
okpacky (eHondrTanenHa: a) HUTPUT HATpus; O0) CynbDUT MarHus; B) HUTpAT
KaJupllvs;, T) XJOopuj Kanusa. Hanumure ypaBHEHUS peakiui TUAPOIH3a B
MOJICKYJIIPHOM ¥ HOHHOM (opMax.

JIABOPATOPHAS PABOTA Ne/
Ha3Banue pa6Gorbl: PernieHne SKCIEpUMEHTAIBHBIX 3aJad Ha HMACHTH(DUKAIIMIO
HEOPraHUYECKUX COCAUHECHUM.
esu padoThi:

1. Pacrio3HaTh C TMOMOIIBIKD  KA4eCTBEHHBIX  PEaKIUi  MPEAJIOKCHHBIC

HEOPTraHUYECKHE BEIIECTRA;

2. Hamucarh MOJIEKyIsIpHBIE M HOHHBIC YPAaBHEHUS BBITTOJTHEHHBIX PEaKIUH.
PeakTuBsbl: pactBophl: xjopun xkenesa (II1), poganuna kamus, HUTpara cepedpa,
XJIOpHUIa HATpHs, KapOoHaTa HATpHs, Cylb(ara HaTPHs, COITHON KUCIIOTHI, XJIOPHUIA
Oapwus.

O6opynoBanue: [lltaTus, mpoOupku, nepkarensb, acOECTOBas CETKa, CyX0e Troprouee,
CIIUYKH.

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

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

3HAHMSA: KQUeCTBEHHbIC PEaKIIUU Ha OCHOBHbIE KATHOHBI U aHUOHBI;

YMEHHSAA: BBINOJHATh XUMHUYECKHM JKCIEPUMEHT [0 PACMO3HABAHUIO KHCIIOT,
OCHOBaHUM, COJICH.

Xoxa padoThi:

OmngiT 1. OnpeienieHue Ka4eCTBEHHOTIO COCTaBa HEOPTraHUYECKUX BEIIECTB.

JlaH pacTBOp, cocTosIMA W3 Xjopuaa Kamus W cyiabdara xemeza (l11).
[TpoxenaiiTe ONBITHI, TP MTOMOIIM KOTOPBIX MOXKHO ONPENEIHuTh XiIopua-uoHsl Cl™ u
nonbl Fe3*. J{11s BBIMONHEHNS TAHHOTO OIBITAa COAEPKMMOE MPOOUPKH Pa3ienuTe Ha
nBe nmpoOsl. s onpeneneHus KaTMOHOB kene3a Fe*® mpuneiite B oany mpo6upky
pomanun kamus KSCN. Uto nabmomaere?

st onpenenenus anuoHoB xsopa Cl mpuseiite B Ipyryro NpoOUpKY HUTPAT
cepebpa AgNOsz. Urto HaOmomaere? Hanummre ypaBHEHHS COOTBETCTBYIOLIMX
peaxkiuil B MOJIEKYJIIPHOM, IOJTHOM U COKPAILIEHHOM HOHHOM BUJE.

OnbIT 2. DKCHEPUMEHTAILHOE ONPE/IEICHUE BEIAHHBIX BEIIECTB.

C moMmoIpl0 Ka4eCTBEHHBIX peakUuil ONpeesinTe, B KaKOW U3 BbIJIAHHBIX BaM
MPOOUPOK HAXOASATCS PACTBOPHI XJIOpHUJIA HATPHs, XJIOpHAA aMMOHUsA, CyJb(dara
HaTpud. 1 3TOro coiepKUMOoe Kax /10l MpOHYMEPOBAHHOM NPOOUPKHU pa3AeIUTh HA
Tpu 1poObl. [l ompeneneHus XJopuJa aMMOHHUSL HEOOXOAMMO TPOBECTU
KaueCTBEHHYIO PEaKIMI0 Ha HOH aMMOHHs: B TPU MpOOBl NPUIHTH PaCTBOP
TUAPOKCUJA HATpHsl, HarpeTh B IUIAMEHU COUpPTOBKU. Yto Habmromaere? Jlis
ornpeaeneHus cynabhara HATPUA HEOOXOIUMO MPOBECTH KaYECTBECHHYIO PEaKIMIO0 Ha
cynb(dar-uoH: B JBE€ OCTaBIIMECS NPOOBI MPUIUTH pacTBOp XJopuiaa Oapus. YUto
HaOmogaeTe?

Jlis TMOATBEpIKIIEHUS, YTO B TPEThEH MPOOMpPKE HAXOAMUTCSA XJIOPUI HATpHs,
MPOBEIUTE KAUECTBEHHYIO PEaKIMI0 Ha XJIOPHUA-UOH — J00aBbTE PACTBOP HUTpATa
cepeOpa. Uro nHaOmomaere? 3amuinmuTe ypaBHEHUS COOTBETCTBYIOIIUX DPEAKIUN B
MOJIEKYJISIPHOM, TTOJIHOM M COKPAIleHHOM HOHHOM BH/IE.

[To xony pabOThI 3aMOAHUTE TAOIUIY U CAETANTE BHIBOADI.

KoHTpoJibHBIE BONIPOCHI.

[Ipennoxure crnocobsl monydeHus a) rugpokcuna xxenesa (III); 6) ruapoxcuaa
Mar"us; B) MeId U3 CIEAYIOUIMX BelecTB: kpucramioruapar cyibdar meau(Il),
KapOoOHAT MarHus, TUIAPOKCUA HATpUs, OKENe30, CONsHas KHUCIOTa, XJIOPHI
xenesa(Ill).

CocraBbTe ypaBHEHUS TPEAJIOKCHHBIX PEAKIIMA B MOJEKYISIPHOM, IMOJHOM H
COKpAIIEeHHOM MOHHOM BHJIE.

JIABOPATOPHAS PABOTA Ne8
Ha3zanme paGorbl: lccienoBaHWe OKHCIMTEILHO-BOCCTAHOBUTENIBHBIX CBOMCTB
METAJUIOB, HEMETAJJIOB M UX COCIMHECHUH.
esu padoThi:
1. V3y4nTh BOCCTAHOBUTEIHHBIE CBOMCTBA IINHKA;
2. V3y4nTh OKHCIUTEIHHBIE CBOMCTBA MEPMaHTaHATa KIS B PA3JIMYHBIX
cpenax;
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3. Hanmcath ypaBHEHHUSI BHIIOTHEHHBIX OKHUCIIUTEIEHO-BOCCTAHOBUTEIBHBIX

peakiuil ¥ pa3odparh KX METOAOM AIEKTPOHHOTO OaaHca.

PeakTuBbl: [{uHK, consiHas KUCIIOTa, IEPMAHTaHaT Kalus, CepHasi KUCIO0Ta, CyTb(UT
KaJlvisl, THIPOKCU HAaTpHsl, BOJIA.

Oo6opynoBanue: [llTarus, npodbupku, nepxkareis.

Pe3syabTarnl:

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

[IK 1.2. BIMOMHATE MOHTaX, JIEMOHTaX M TEXHHUECKOE OOCTy)XKMBaHWE KaOenen
CBSI3U M OKOHEYHBIX CTPYKTYPUPOBAHHBIX KAOEIbHBIX YCTPONCTB B COOTBETCTBHUU C
JEUCTBYIOIIMMU OTPACIIEBBIMU CTaHIAPTAMU;

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

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

3HAHUSA: IOHATUSA OKUCIIUTENb, BOCCTAHOBUTEIIb, OKHCIICHUE, BOCCTAHOBIICHHUE;
YMEHHSI: COCTaBJISATh YPABHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUl U
paz0upaTh UX METOJOM AJIEKTPOHHOTO OanaHca.

Xoa padoThi:

OmnbiT 1. BoccTaHOBUTENIbHBIE CBOMCTBA IMHKA.

OnycTuth B MPOOUPKY KyCOUEK IIMHKA M I0OABUTH PACTBOP COJISTHOW KUCIOTHI.
OOpatuth BHMMaHHE Ha BbIICIICHHE raza (Boaopoja). 3amuiuute HaOII0/ICHUS.
Hanummre ypaBHEHME JaHHOW OKHUCIWTEIbHO-BOCCTAHOBUTEIBLHOW  PEAKIINH,
HCIIOJIB3YS METOJI SJIEKTPOHHOIO OaaHca.

OmnbIT 2. OKHUCIUTENBHBIC CBOMCTBA IEPMAHTAHATA KIS B PA3JIMYHBIX CPEIax.

Hamute B mnpoOupky 1-2mMi pacTBOpa niepMaHraHata Kajiusi, HEMHOTO
pa30aBJIEHHON CEPHOU KUCIOTHI U PacTBOp cyibdura Kanus. OOpaTuTh BHUMaHUE Ha
HMCUE3HOBEHUE SIPKOM PO30BOM OKpacku. 3amuiiure HaOmroneHus. Hamummre
YpaBHEHHUE JTAHHOW OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHOW PEAKIMH, UCIIOIb3YsI METO
AJICKTPOHHOTO OajaHca.

Hanute B mpobupky 1-2mi1 pacTBOpa mepMmaHTaHata Kajus, 100aBUTh K HEMY
TaKo€ K€ KOJMYECTBO KPEMKOro PacTBOpa IIEJI0Ur, 3aTEM PAaCcTBOP CYJIb(pUTA KaTHS.
OOpatuth BHUMaHUWE Ha O0Opa3OBaHHE 3€JEHOr0 PacTBOpa MapraHIEBOKHCIIOTO
Kanug. 3anumurte Habmonenus. Hamummre ypaBHEHHWE aHHOW OKHCIUTEIBHO-
BOCCTAHOBUTEIHHOM PEAKIIMH, UCTIONIB3YSI METO/I AJIEKTPOHHOTO OanaHca.

Hamute B mpoOupky 1-2mi pacTBopa nepMaHraHaTta Kajius, pa30aBUTh €ro
BOJIOM U NPWINTh pacTBOp cyibduta Kanus. OOpaTuTh BHUMaHUE Ha BBINAJICHUE
Oyporo ocajka IMOKCHa MapraHiia. 3anuiunTe HaOaoaeHus. Hanmummre ypaBHeHNe
JAHHOW  OKHUCJUTEIbHO-BOCCTAHOBUTEIIBHOM  pEaKIMH,  HUCIOJB3YS  METOJ
AJIEKTPOHHOTO OajaHca.

[IpodeccrnoHaIbHO-OPUEHTUPOBAHHOE 3aaHUE.

OKUCIUTETLHO-BOCCTAHOBUTENBHBIN MPOIECC, MPOTEKAIIIHNI Ha 3JIEKTpoAax
IIPU IPOXOKACHUU ANEKTPUUECKOT0 TOKA Yepe3 pacTBOP WIIM PACILIaB AJEKTPOIUTA,
HA3bIBACTCSA 271€KMPOJIUIOM.

DJIEKTPOSIM3 IMIUPOKO HCIOJB3YeTCsl B CTpPOUTENbHOM uHAYycTpuu. OH
NpUMEHSETCS i1 O00pa3oBaHUsSl  3allMTHBIX IUICHOK HAa  METAUTMYECKUX
MMOBEPXHOCTSAX apMaTypbl, B TOM 4HCIE, OT Koppo3uu. HaHeceHHe MHOKPBITHS Ha
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METaJUTMYECKOE WJIM HEMETAUTMYECKOE H3JCIUE DJICKTPOJUTUYECKUM OCAKICHUEM
MeTalljla Ha3bIBaeTCs TaIbBAHOCTETHUECH .

1.3anumure CXEMBbI OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB,
NPOTEKAIONUX Ha aHOJE W KaTojAe MPU a) XPOMHUPOBAHWUHU; 0) MEIWPOBAHUU; B)
HUKEITUPOBAHHH.

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

[To xomy pabOTHI 3aMOJIHUTE TAOIHITY U CACIIAUTE BHIBOIBI.

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

1) SOz + H,0 = H,S04 2)2Al + 6H,0 = 2AI(OH); + 3H;
2. CocraBbTe ypaBHEHHE pEaKIMU PACTBOPCHHS QTIOMHUHHS B pa30aBICHHOMN
a3otHOM Kkucnore. IIpogykr BoccTaHOBICHUS a30THOM KMCIIOTBI — HUTPAT

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

3. IlpuBenuTe nBa OOOCHOBAHHBIX IMPUMEpPA HKCIOJIB30BAHUS DICKTPOIUTUYECKHUX
IIPOLIECCOB B CTPOUTEIBHON WHYCTPHUHU.
4. HamumuTe ypaBHEHHMs, XapaKTEPHU3YIOIIME 3JEKTPOJU3 BOJHBIX PACTBOPOB
Opomuia Kaiusi, HITPUTA KaJIbIIMs, XJIOpUAa [IMHKA Ha YTOJIBHBIX AJIEKTPO/IaX.

JIABOPATOPHAS PABOTA Ne9

Ha3zBanme mnpaxkruyeckod padorel: IlccnegoBanwe BAMSHUS — Pa3IMYHBIX
(hakTOpOB HAa CKOPOCTh XUMUUECKOU PEAKIIUH.
eab padoTwI:

1. V3y4uTh B X0/ HKCIIEPUMEHTA BIUSHHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKUX PEAKLIHM.
PeakTuBbl: PacTBOpBI CONSIHONM W CEpHOM KHUCIOT, THOCYNIb(ara HaTpus, kapOoOHAT
KaJIbIIUS, OKCUJ MEIU.
Oo6opynoBanue: [llTarus c mpobupkamu, cyxoe roprouee, CUYKH, acOecToBas ceTKa.
Pesyabrarsi:
Dopmupyemoie 371emMeHmbl IIK (npogheccuonanvno-opuenmuposanmnoe
cooepicanue):
IIK 1.2. BbINOgHAT, MOHTaQX, JEMOHTaX M TEXHUUYECKOE OOCIIy:KHMBaHHE KabOeei
CBSI3M M OKOHEYHBIX CTPYKTYPHUPOBAHHBIX KaOENbHBIX YCTPONCTB B COOTBETCTBHUH C
JEUCTBYIOIIUMH OTPACIICBBIMU CTaHIAPTaMU;
memanpeomemnwvte: MPII 17, MPP 01, MPK 03, MPK 06;
npeomemmnuwie: 11P6 02, T1PG 05, ITP6 07, ITP6 08;
3HAHUsA: (AKTOPHI, BIUSIONIUE HA CKOPOCTh XUMHUUYECKUX PEAKIIUIA;
YMEHUSI: BBITIOTHATH JTA0OPATOPHBIM SKCHEPUMEHT IO OMNpeAeieHnI0 (HaKTOpOB,
BIIMSIIOIMX HA CKOPOCTh XUMHUYECKUX PEAKIIHM.
Xoxa paboThI:
OnbiT 1. BiusgHWe KOHUEHTpPALMU pPEArupyIONIMX BEIIECTB HA CKOPOCTH

XMMHUYECKOU PEAKIIMU B TOMOT€HHOU CUCTEME.
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Peakuust THocynb(ata HaTpHs C CEPHON KUCIOTON MPOUCXOIUT MO YPaBHEHHIO:
Na,S,03; + H,SO, = Na,SO4 + H,O + SO, + SO

JIJist ipoBe/IeHUs OIbITa CJEIYyEeT IPUTOTOBUThH YETHIPE pacTBOpa TUOCYJb(para
HATpUs Pa3IMYHON KOHIIEHTpauuu. st 3TOro B Tpu NpoOUPKH, HA 3aJJHUX CTEHKaX
KOTOPBIX HAaHECEHbI BEPTUKAIbHbIE TEMHbIC JIMHUHU, U3 HAIHUTh: B MEPBYIO MPOOUPKY
— 2 v 0,5 H pactBopa NaS;03 u 4 M Bobl; BO BTOopyto npodupky — 3 mi 0,5 H
pactBopa NayS;03 u 3 Mut BojIbI; B TpeThio Tpodupky — 4 mit 0,5 H pactBopa NayS;03
u 2 M Boabl. Takum 00pa3oM, B OIMHAKOBBIX 00beMax MOJYYEHHBIX pacTBOPOB (6
M) OymeT coaepKaThCsi pa3nuuHoe dYucio Mmojedl NayS;0s. Ecimm  ycnmoBHO
0003HaYUTh KOHIEHTpanuio NaS;03 B nepBoit nmpobupke — C MoJb, TO BO BTOPOU
npobupke konuentpauus 6ynet 1,5 C, B tpetbeii — 2 C.

B npyrue tpu mnpobupku Hamuth mo 6 mu 0,58 H,SO4. Bnute B mepByro
nmpoOupky ¢ pactBopoMm NaS$;0;3 6 mim 0,58 HpSOs m OweicTpo mepemerniaTh
cozepkumoe mpooupku. I1o cekyHnoMepy Win CEKyHIHOM CTPEIKE YacoOB U3MEPUTH
BpeMsi OT MOMEHTa J00aBJEHUs] CEpPHOM KHUCIOThI (Hayajao OmbITa) A0 Hayaia
MCYE3HOBEHUsI TEMHOMN IMOJOCKM Ha MPOOMpPKE B pe3yibTaTe MOMYTHEHUS PAacTBOpPA
OT BBINaBILEH CBOOOIHON cepbl (KOHEL ONbITa). AHAJIOIHMYHBIE OMBITHI IPOBECTH C
OCTaJbHBIMU pacTBOpaMH. JIaHHbIE ONbITa BHECTH B Ta0I. 1:

Home O0BeM, MII Konnenrpamusa, | Bpems CkopocTh CooTHomIeHnE
Y Tp p p

pooup Na,S,0s | H,O C, Nax$:03 TCYCHHS peaKkuuu B | CKOPOCTEH

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

Ha ocHoBaHuu naHHbIX Ta0na. 1 HauepTUTh IpaduK 3aBUCHUMOCTU CKOPOCTH
peakuMu OT KOHLEHTpauuu (Ha ocu aldcuucc — COOTHOLIEHUS KOHLEHTpaluu
Na;S;03;, Ha ocu OpaUHAT — COOTHOINEHHUS CKOPOCTEH, MPUHSB MUHHUMAIHHYIO
CKOPOCTh 32 €JIMHHUIly, @ BCE€ JPYTrUe — BBIPA3UB B KPaTHBIX €il 3HaueHusx). llpu
MOCTpOeHUU rpaduka yqoOHee MPUHITH MacIITad i MUHUMAIbHOW CKOPOCTH U
MHUHUMAaJIbHON KOHIIEHTPAIMU PaBHbIN 2 CM.

Kax 3aBUCUT CKOPOCTh peakny OT KOHIIEHTPALUHA PEAarupyrOLIUX BEIIECTB?

OnbiT 2. BiusgHuWe TeMmiepaTrypbl Ha CKOPOCTb XHWMHUYECKOW PEaKIuu B
TETEPOreHHON CUCTEME.

B nBe npoOupku BHECUTE HEMHOIO MOPOLIKA OKCHUIA MEAU U J00aBbTE MO 2 MII
CEpHOW KHUCJIOTHI OJMHAKOBOW KOHIEHTpanuu. HaOmiomaiite 3a mnpu3HaKaMu
peakiuu. OHY MPOOUPKY MOJOTPENTE B MIIAMEHU TOPEJIKU. 3aMUIIUTE PE3YIbTaThI
ONbITa, HAMUIIMTE COOTBETCTBYIOIIEE YPAaBHEHUE PEAKIUHU, CHEIAUTE BBIBOJI O
BIIMSIHUY TEMIIEPATYPBI HA CKOPOCTh XUMHUYECKON PEAKIINU.

OnpiT 3. BausHue BeIMYHUHbBI TOBEPXHOCTH PEArMpPYIOLIEro BEIIECTBA HA CKOPOCTh
pPEaKLNU B F€TEPOreHHON CUCTEME.

Haneiite B nBe mnpoOupku mo 2-3 MJ pacTBopa COJSTHOM KUCIOTHL. B oany
NpoOMPKY OMYCTUTE KyCOUYeK MeJla, B JIPYryl0 — IOPOLIOK KapOoHaTa KajbIIMsl.
OOpatute BHUMaHUE Ha CKOPOCTH BBIIEIICHHUS My3bIPHKOB Ta3a B 00€UX MPOOUpPKaX.
Hanummre cooTBercTByIOmiee ypaBHeHHE peakiuu. OOBsICHUTE, OUYEeMy CKOpPOCTb
PacTBOPEHUS MEJIa B 3TUX CIIy4asiX pa3jdyHA.

[TpodeccnonanbHO-0pUEHTUPOBAHHOE 3a/1aHUE.
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JIuHeliHas NPOBOJIOKA, NMpPUMEHsAEMas I NPOBOJOB BO3AYIIHBIX JIMHHUW CBSI3H,
JOJKHA 00J1a/laTh BBICOKOM 3JIEKTPUYECKON MPOBOJMMOCTBIO, IKOHOMHUYHOCTBHIO
U3TOTOBJIEHHUS], YCTOMYMBOCTBIO TPOTUB KOPPO3HUH,

HauGoiee BbICOKON MPOBOAMMOCTBIO 00JIaaI0T cepedpo U Mellb, HO OHU JIOPOTH.
AJIOMUHHMI HAMHOTO JIelIeBJe U 00J1a/laeT JOCTAaTOYHOU 3IEKTPONPOBOAUMOCTHIO,
HO UMEET HU3KYIO KOPPO3UOHHYIO CTOMKOCTh B HEKOTOPBIX CpeAax.

[ToaToMy, BO BCEM MHUpE OCYIICCTBISIIOTCS pa3paOOTKH, HAMpaBlIEHHbIE Ha
YACHICBICHUE W YIY4YIICHUE KOHCTPYKIIMM THOKUX >KWJI, HalpuMep, CO3/IaHue
OMMETATHYECKOTO TTPOBOTHUKA JIJIST BUTOM TapHhI.

N3 npeaiokeHHbIX MeTaIoB (KeIe30, Me/lb, AIIOMUHUM, CBUHEI]) B XOJ¢ OnbIiTa 4
BBIOCPUTE TOT, KOTOPBHIM II€IeCOO0pa3HO HCIOIh30BaTh B HAPYXKHOM  CJIOC
OMMETAITNYECKOTO TTPOBOHUKA. OOBSICHUTE CBOI BHIOOD.

OmnbiT 4. BivsiHve Tpupoabl BEMIECTB HA CKOPOCTh PEAKIINH.

B 4 npobupku nHanelite mo 2-3 M pacTtBopa coisiHOM KucioTel. B 1 mpoOupky
OMYCTUTE KyCOYEK MEIH, BO 2 - CBUHIA, B 3 — Kene3a, B 4 - amoMuHus. UYrto
HaOmogaetrcsa? Kak Biuser mnpuposia METAIIOB HAa BO3MOXKHOCTh U CKOPOCTb
XUMHYECKON peakuuu?
[To xoxy pabOThI 3aMI0JIHUTE TAOJIUILY U CIETIATE BHIBOIBI.

KoHTposbHbIE BOIIPOCHI.

JlaliTe XxapaKTepUCTHKY MO BCEM MPU3HAKAM CIEAYIOIIUM PEAKIIUSIM:
a) 2CO¢) + Ozr) = 2C0x) + Q 0) Ci) + COxry = 2COq) -Q
B) CaCO3(TB)—>CaO(TB) +C02(r,)- Q F) CHy4 ot 20, () ® CO, @ T 2 HzO(r) +0Q

JIABOPATOPHAS PABOTA Nel0

Ha3zBanue padorbi: XMMUYECKOE PABHOBECUE U YCIIOBUS €I0 CMEILICHUS.
esu padoThi:

1. TIoBTOpPUTH MOHATHS O XUMUYECKOM PAaBHOBECHUH;

2. B xoze sKcriepuMeHTa ONpeieIuTh YCIOBUS CMEIIEHUSI PAaBHOBECHUS

XAMHUYECKUX PEAKLIUM.
PeakTuBbI: pacTBOpHI 1i0Aa, KpaxMalia, [UaHUAA Kajaus, COJISIHOM KUCIIOThI, XJI0pHUaa
K00asnpTa, XJI0pUIa Kajaus, XJIOpUia xKelie3a, BoJa JUCTHIITUPOBAHHAS.
Oo6opynoBanue: IllTarus c mpobupkamu, cyxoe roprouee, CIUIKU, acOecToBas ceTka.
Pesyabrarsi:
memanpeomemnwvie: MPII 17, MPP 01, MPK 03, MPK 06;
npeomemmnwie: 11P6 02, T1PG 05, ITP6 07, ITP6 08;
3HAHMS: YCIIOBUS, BIUSIONINE HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHS,;
YMEHMSI: BBITOJHITh JIA0OPaTOPHBIA HKCIEPUMEHT TO OIpPEICICHUI0 YCIOBUU
CMEILICHUS PABHOBECUSI XUMUYECKUX PEAKIIUH.
Xoa padoThI:

OnbiT 1. BawsHue W3MEHEHHs] KOHIEHTPAlUKM PEarupyrolux BEUIECTB Ha
XUMHUYECKOE PaBHOBECHE.
A) CMellleHHEe paBHOBECHS M3y4daeM Ha MPUMEpPE PEaKIUU B3aUMOJECUCTBUS

xyopuna skenesza (III) ¢ poganmmaom kammst. B xome peakmuum oOpasyeTcsi pacTBOP
KpoBaBo-kpacHoro 1Beta. PactBopsl cosneit KSCN u KCI - 6ecuBeTHbie, pacTBOp
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FeCl; — nmeer cBemio-Oypyto okpacky, a pactBop Fe(SCN)s - kKpoBaBO-KpacHYIO.
3anuiuTe ypaBHEHUE PEeaKIMu U LIBET pacTBOpa noj opmyaamu:

FeCl; + 3KSCN « Fe(SCN); + 3KCl

Usmenenue ummeHcusHocmu  OKpacku pacmeopa  Ce8UoemeibCmeayem o
HanpasieHuu CMeujeHUsi XUMUYecKo20 pasHOBECUsL.

1. B mpoGupky Haneire no 2-3 xamau pactBopoB KSCN u FeCl; u paz0aBbte
BOJIOM 710 OJI€THO-KPACHOM OKpACKU. 3alUIIUTe B HAOIIOACHUH 1IBET pacTBOpA.

2. Paznenurte moiydeHHBIM pacTBOp Ha 4 paBHBIC YACTU U HAJICUTE B pa3HbIC
npobupku. B nepByro nmpoOupky no0asbte 2-3 kamm pactBopa KSCN, Bo BTopyto —
cronpko ke FeCls, B Tperbto — mienotky kpuctammuueckoro KCl. CpaBhaute
M3MEHEHHE OKPACKH PAcTBOPOB MEPBBIX TPEX MPOOUPOK C COJIEPKUMBIM UETBEPTOU
POOUPKHU.

Paccyxnaem: B mepBoil mpoOupke Mpu yBEJIMUYCHUH KOHLIEHTPALMHU pOAaHUIA
ks KCNS BUIMM NOTEMHEHHE COAEPKUMOrO IO CPAaBHEHUIO C ATAJOHOM, a,
3HauuT, OyAeT mpeoOiagaTh MpsMas peaklus, B pe3ylbTare KOTOpol Oyjaer
oOpazoBbiBaThbes ponanu/ xxenesa (I11), u pactBop Oyner TeMHETh (TEMHO- KPaCHBIM
uBer). Paccyxmas monoO6HBIM 00pa3oM, ONMUIIUTE, KyJa CMENIAaeTCsi paBHOBECHE B
KaXXJIOM CclIy4ae.

b) B npoOupky Haneite 0,5-1 mun xonuentpupoBanHoro pactsopa CoCly u
100aBbTE HECKOJIBKO Karesb COJSTHOM KuciaoThl. Habmonaiite n3sMeHeHue OKPacKu OT
c1ab0-po30BOi 10 cuHell 3a cueT obpasoBanus komiuiekcHoro uoHa [CoClg]l.
Pa306aBbTe pacTBOp BOAOK M HAOIIOAANTE U3MEHEHUE OKPACKHU.

3armummute ypaBaenue peakiuu: [Co(H20)e]Cl, + HCl =[CoCl;]H + 6H,0

OOBsiICHUTE CMEIICHUE PABHOBECHS MPU H3MEHEHUHM KOHIEHTpPAllUM HOHOB
XJiopa.

Omnbit 2. Bansinne TeMnepaTypbl HA CMEIIEHUE XUMUYECKOTO PABHOBECHSL.

[Tomyuure pactBop Kpaxmana. Jlyist 3TOro pasBeIuTe XOJIOAHONW BOJOW B OJHOMU
npoOupKe HEMHOTO Kpaxmaia. B apyroil mpoOupke BCKUIATUTE YUCTYIO BOMY, U
OBICTpO TIpHUIICiiTE €€ B TIepBYIO MPoOUpKy. OcTyauTe.

B uncryto npobupky Bo3bMHTE 2-3 MJT pacTBOpa Kpaxmalia U TyJa *e J00aBbTe
2-3 KammM WOAHOW BOXBI, TPH 3TOM O00pa3yeTrcss HENpPOYHOE COEIUHEHUE,
OKpallleHHOE B CMHEe-(hUOIEeTOBBIN 1IBET. JlaHHAS peakius YK30TepMUYECKas.

Kpaxman + ilon <> okpaiieHHoe Bemectso + Q

Harpelite conepxumoe mpoOUpPKH MOYTH A0 KUIEHUS, a 3aT€M OXJIaAUTe [0
KOMHaTHOM  Temmeparypbl. OOBSCHUTE U3MEHEHHWE OKPacKh CMEIICHUEM
XUMHUYECKOTO paBHOBecHs. Hamuimre BBIBO.

[To xomy paboThI 3aMOJIHUTE TAOJMILY U CACIIAWTE BHIBOABI.

KonTposabHbIE BOIIPOCHI.

B xakoM HampaBieHHH CMECTUTCSI PABHOBECHE CIEIYIOLIUX pPeaKIuil

2CO(r)+02(r)=2C0O2(r) +Q
CaCO3 (1B) = CaO(1B) + CO2(T) + Q
N2 (1) + 3H2(r) =2 NH3(r) - Q

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

a) Ipy MOHM>KEHUU TEMIIEpaTyphl? 0) Mpu NOBBINICHUH JTABICHUS?
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JIABOPATOPHAS PABOTA Nell

Ha3Banmue padorbl: VccienoBaHue CBOMCTB METAIUIOB U MX COCAMHECHUH.
esu padoThi:

1. V3yunTh OCHOBHBIC XUMHUUECKHE CBOMCTBA METAJIJIOB.

2. N3yuuthb cBOMCTBA U c1OCOOBI mosrydeHus ruapokcua xenesa (II) u (III).

3. HanmmcaTpk ypaBHEHHS BBITIOJIHEHHBIX PEaKIU.
PeakTuBbI: AJTIOMHHUEBAsI CTPY)KKa, COJIsTHAs KHUCJIOTA, CEpHas KHCJIOTa, a30THas
KHUCJI0Ta, TUApOKCcU HaTpus, cyinbdar xkeneza (II), xmopuna xeneza (III), mutpar
CBUHIIA, ITUHK.
Oo6opynoBanue: IlItatuB c npoOUpKaMu, CyXoe roprouee, Cliudku, acoecToBas CeTKa.
PesyabTarsl:
memanpeomemnsvie: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPK 03;
npeomemmnswie: 11P6 02, ITPG 04, ITP6 05, ITP6 07, ITP6 08;
3HAHMSA: CBOMCTBA METAJUIOB U UX COCIMHEHUIA;
YMEHHS: COCTABJISITh YPABHEHUSI XUMUYECKUX PEAKIIMM, XapaKTePHBIX JIJI1 METAJIJIOB
U UX COCIUHECHUM.
Xoa padoThi:

OngiT 1. B3aumoielicTBie METAILIOB C KUCIOTAMM.

Onyctute B 1 mpoOupKy rpaHyily LHMHKA, B JPYTYI0 — MEAHYIO MPOBOJIOKY.
Jlo0aBbTE B KKy MPOOUPKY PaCTBOP COJITHOM KUCIOTHI. OOpaTuTe BHUMaHUE HA
BbIJIeTIeHUE ra3a (Bojgoposa). Besne nmu uaet peakuusi? B BbIBOJIE 3aNUIINTE YCIOBUS
B3aMMOJECHUCTBUA KHACIOT C METAJIJIAMH.

Hanummre  ypaBHeHHE  BO3MOXKHON  OKHCIUTEIbHO-BOCCTAHOBUTEILHOMN
peaKIuu, UCTIOIb3Ysl METO/T AJIEKTPOHHOTO OajaHca.

OngiT 2. B3anmo1elicTBHE METAIOB C HEMETAJJIAMHU.

B nmnams BHecuTe nopoinok Maraus. HaGmrogaembie MCKPBI CBUACTEIBCTBYIOT O
MPOTEKAaHUU PEAKIUU MEXKAy MarHueM H KucjiaopoaoM. Hamwuimmure ypaBHEHHE
pEeaKiMM, COCTaBbTE AIICKTPOHHBIN OaaHc.

Omnpit 3. B3auMoecTBUE METAIIOB € COJISIMU

B npobupky c pactBopom Hutpata cBuHia (II) momoxuth kycodek muHka. B
poOHpKy ¢ pacTBopoM xsopuaa uHka (II) momoxuTe Kycodek CBUHIIA. 3alUIINTE,
B o0eux Ju mMpoOupKax HAOIIOMAIOTCS TMPHU3HAKK PEaKlMM, ClelaiTe BBIBOJ 00
YCJIOBUSIX B3aUMOJICHCTBUSI METAJUIOB ¢ coliiMu. Hanuiure ypaBHEHUE peakIuu.

OnbiT 4. B3auMoAeCTBHE MIETIOYHBIX METAJIJIOB C BOJOM.

B xumuueckuit crakaH ¢ Bojoul no0aBbTe 1-2 kamm (QeHondranenHa u
MOMECTUTEe Kycouek HaTpus. I[lponaOmiojaiiTe BbIIEIEHHE Ta3a U HU3MCHEHHUE
OKpacku pactBopa. CraenaiiTe BHIBOABI O MPOIYKTAX PEaKIIMH, 3aMUIINTE YPaBHCHHE
peaKIuu.

OmnpiT 5. [losnyyeHue u cBOKWCTBA THAPOKCUIOB YKeJIe3a.

* [lonyuenue u ceoticmea 2udpokcuoos sncenesa (I1).

B mpoOupky naneiite HemHoro cynbdara sxene3a (II) m mobGaBbTe pacTBOp
TUAPOKCUIA HATpHUs, K MOJydeHHOMY Tuapokcuay keneza(ll) mpumeite consHOU
KHUCJIOTHI. 3anuImTe HaOmoaeHus. HanummTe ypaBHEHUS pEaKInid.

* [lonyuenue u ceoticmea 2udpokcuoos xcenesa (I11).
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B npobupky naneiite memnoro xmnopuna xkenesa (III) m mobGaBbre pacTBOp
TMJIPOKCHIa HATpus, K MOJlyueHHOMY ruapokcuny skenesa (III) mpuneiite pactBop
CEpHOIl KHUCJIOTBHI 10 PacTBOPEHHUs oOcajiKa. 3anmuiuure HaOmojaeHus. Hanummmre
YPaBHEHUS pEAKLUH.

[To xony pabOThI 3aMOIHUTE TAOIUIY U CAETANTE BHIBOBI.
KoHTpoJibHBIE BONPOCHI.
OxapakTepu3yiTe OCHOBHBIE (DU3MUECKHUE CBOMCTBA METAJUIOB U CINIABOB
2. Hanmmute ypaBHEHUs peakUuid, HEOOXOAUMBIX MJI OCYIIECTBICHHS 3THUX
IIPEBPALLCHNMN:
Al — Al4C3 — Al(OH); — Al,O3 — Al — AlLS; — Al,O3

=

JIABOPATOPHAS PABOTA Nel?
Ha3zBanue pat6orni: [lonyuenue, coOupanue U pacrio3HaBaHHE ra30B.
Hean pabdoTbi
1. TlomyuuTs 1 cobpaTh ra3oo0pa3HbIe BeliecTBa (BOI0POI, KUCIOPOI,
YTICKUCIIBIN Ta3).
2. HanucaTph ypaBHEHHS BBIMOJIHEHHBIX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii 1 pa3o0paTh UX METOJOM 3JIEKTPOHHOIO OasaHca.

PeaktuBbl: [{luHK, consiHas KMCIIOTA, IEPMAHTAHAT KaJlKsl, CEpHAsl KUCIIOTa, METI,
M3BECTKOBas BOJA.

Oo6opynoBanme: lITaTuB ¢ npoOUpKaMu, CyX0€ TOproYee, CIIMYKH, JTyYUHKH,
ra3o0TBOJIHasA TpyOKa, acOecToBask CeTKa, Ja0OPaTOPHBIN IITATUB.

Pesyabrarsl:

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

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

3HAHMSA: CIIOCOOBI MOYYSHUS MPOCTHIX BEIIECTB, 00PA30BAHHBIX HEMETAJUIAMH U X
OKCH/JIOB;

YMEHUSI: BBIMOJHATh JKCIEPUMEHT MO TOJYYCHHIO U COOMPAHHIO Ta3000pa3HBIX
BEILIECTB.

Xoa padoThI:

Omnpit 1. ITonydyenue, cobrpanue U pacno3HaBaHHWE BOJAOPO/IA

Cobepute mpubop Ui MOJyYEHHUs Ta30B U MPOBEPHTE €ro Ha repMETHYHOCTh. B
MpoOUpPKY MONOXKUTE 1—2 rpaHynbl UHKA U OpUIeHTe B Hee 1—2 MII CONsTHOM
KHUCJIOTBI. 3aKpoWTe MPOOUPKY MPOOKOM C ra300TBOJHON TPYyOKOW M HAJEHbTE Ha
KOHUMK TpyOKH emie oaHy mpoOupky. Ilogokaure HEKOTOpPOE BpeMs, UYTOOBI
npoOMpKa  3amoJHWIACH  BBLACNAIONIMMCS  ra3oM. YTO  MPOUCXOAMUT  TPH
B3aMMOJICHCTBUM IIMHKA C COJSAHOM KHUCJIOTOM? COCTaBbTE ypaBHEHUE PEAKLIMHU U
paccMOTpuUTE €€ C TOYKH 3PEHHSI MPOLIECCOB OKUCIEHUSI-BOCCTAHOBJICHHUS.

CHuMuTe poOUPKY ¢ BOJAOPOJOM U, HE MEpeBOpaunBasl €e, OJHECUTE K ropsiiei
crupToBKe. Eciii BOJOpO/ B3pHIBAETCS C TIIYXUM XJIOKOM, TO OH YHCTBIH, a €CJIH C
«JTAIOUIMMY» 3BYKOM, 3HA4YHUT, BOAOPOJ COOpaH B CMECH C BO3IYyXOM («rpeMyuuit
rasy).

Omnpit 2. [Tonydenue, cobrpaHre U pacto3HaBaHUE KUCIOPOIa
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CobGepure mpubop M MPOBEpPHTE €r0 Ha Te€PMETHUYHOCTh. B MpoOMpKYy HACHIIBTE
OpUMEpPHO Ha Y4 ee oObema nepmanrasara kaiaust KMnOys u y otBepcTust npooupku
MOJIOKUTE PBIXJIbIA KOMOYEK BaThl. 3aKpOHTE MPOOUPKY MPOOKOH C ra300TBOAHOMN
TpyOKoOil. YKpenute npoOMpKy B JIAalIKE IITaTUBA TaK, YTOOBI KOHEL] Ia300TBOIHOM
TPYOKH JOXOJWII ITOYTHU JI0 JTHA COCYJIa, B KOTOPOM OyJeT coOuparthes Kucaopoa. Yto
IPOUCXOIUT IPHU HArpeBaHWM NepMaHra”ara kanusa? CocTaBbTe YpaBHEHHME PEaKkLUU
U PACCMOTPUTE €€ C TOUKH 3PEHUS IIPOLECCOB OKUCIEHUA-BOCCTaHOBIIeHU. Hannuue
KHCJIOpPOJAa B COCYJ€ MPOBEPHTE TIICIOIIECH JTyUMHKON. 3alIUIIINTE CBOU HAOIIOACHUS.

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

B npobupky nmomecTuTe HECKOJIBKO KyCOUKOB MeJa UM MpaMopa U npuieiite 1—2
MJI pa30aBIIEHHOW COJSTHOW KHUCIOTHL. bpIcTpo 3akpoiTe mpoOupKy mnpoOKon ¢
ra3o0TBOAHON TpyOKoil. KoHer TpyOku omycTtuTe B Opyrylo HNpoOHMpKY, B KOTOPOU
HaXOAUTCSA 2—3 MJI U3BECTKOBOU BOJBL.

Heckonbko MUHYT HaOI01aliTe, KaK Ye€pe3 U3BECTKOBYIO BOJY MPOXOJAT My3bIPbKH
raza. YTo NOpoOMCXOOUT NIpH B3aWUMOJCHCTBHM Me€Jla WIM MpaMopa C COJSHOU
kucioToi? CoCTaBbTE YpPAaBHEHHE pPEaKIMM U PAcCMOTPUTE €€ B CBETE TEOPUHU
AIEKTPOJIUTUIECKON TUCCOLUALINN.

[To xoty pabOTHI 3aM0NHUTE TAOJUIY U CAETANTE BHIBOIBI.

KoHTposbHBbIE BOIIPOCHI.

Pewre 3anaun.

1. Kakyro maccy umeer Kuciaoposa 00bEMom 7 1?

2. Kakoil 005EM 3aHUMAaET a30T Maccoi 14 r?

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

JIABOPATOPHAS PABOTA Nel3

Ha3zpanme paGorbli: CpaBHEHHME CBOMCTB IIPOCTBIX BEHIECTB, OKCHAOB U
TUIPOKCUIOB AneMeHTOoB 11 mepuona.

Iesu padoTbI
1. M3yuuTh CBOMCTBA OKCHUIOB M TUAPOKCHAOB demenToB III mepuona.

2. 3akpenuTh 3HAHMS O IEPUOINYECKU U3MEHSIONINUXCS CBOMCTBAX 351eMeHTOB B [1C,
AKCIEPUMEHTAIIBHO N3YYMB XUMUYECKHE CBOMCTBA MPOCTHIX BEMIECTB TPETHETO
Mepuoaa U X COCUHEHUM.

3. Hamwmcatp ypaBHEHUS BBITTOJTHEHHBIX PEAKITUH.

PeakTuBbI: ATIOMUHUEBAS CTPYKKA, COJNSHAs KUCJIOTA, CEPHAs KHUCIJIOTA, a30THAs
KHCIJIOTa, TUApOKCcUI HaTtpus, cyabdar xene3a (II), xmopuna sxenesza (III), muTpar
CBUHIIA, [TUHK.

Oo6opynoBanue: IlltatuB c mpoOupkaMu, CyxOo€ roproyee, CIUYKH, acOecToBas
CeTKa.

Pesyabrarsl:

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

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

3HAHUS: CBOWCTBA METAJUIOB, HEMETAIJIOB U HUX COCAUHEHUI; TOHSTHE
aM(OTEPHOCTU COSTMHEHHH, 00pa30BaHHBIX MEPEXOAHBIMA METAIIIIAMHU;

23



YMEHHUS: BBITIOJHATH SKCIIEPUMEHT 0 MOJTYYEHUIO U PACIIO3HABAHUIO aM(OTEPHBIX
COEMHEHN; COCTAaBISATh YPAaBHEHUS XUMUYECKUX PEAKLMM, XapaKTEepPHbIX HJIs
METAJIJIOB, HEMETAJIJIOB U UX COCIMHEHUM.

Xoxa paboThi:

OmnbIT 1. OTHOLIEHWE TPOCTHIX BEUIECTB K BOJIE.

B Tpu npobupku HanmeiTe 2mil BOABI, B NEPBYI0 MOMECTUTE HEOOJBIION KyCOUEK
HATpHsl, IPEABAPUTEIILHO OCYIIMB €ro OT KepocHHa (PUIbTPOBaIbHONW Oymaroi, BO
BTOPYIO — TpaHyJly aMaJlbTHPOBAHHOTO AJIIOMUHMS, B TPEThio — cepy. JloOaBbTe B
KXy pobupky 1 kammo pactBopa denondrarenHa. OTMEThTE MPOUCXOISIIHE
m3MeHenus. CrenaiTte BBIBOJ O CBOMCTBAX MPOCTHIX BEIIECTB MU HUX COCAMHEHUH.
3anuimTe ypaBHEHUS PEAKIIUM.

Onpit 2. OTHOIIEHNE OKCUIOB MarHusl, ATFOMUHUS U KPEMHUS K KUCIOTAaM.

B nepByo npoOupKy MOMECTUTE HEMHOTO TMOPOIIKA OKCHIa MarHus, BO BTOPYIO -
HEMHOT'O TOpPOIIKAa OKCHJA aJTIOMHHUS, B TPEThIO — OKCHUJAa KpeMHHsS. B kaxmayro
npoOupKy 100aBbTe 1 MII cepHOI KUCIOTHI. OTMEThTE MPOUCXOAIITNE U3MEHEHHS. B
Kakoil mpoOupke wu3MeHeHuid He mpoucxoautr? OObICHUTE, MoueMy. 3arullInTe
YPAaBHEHHUS PEaKIIHA.

OnpiT 3. OTHOIIEHHE THAPOKCUIOB K KMUCJIOTaM U IIeJI0YaM.
 [lonyuenue u ceoticmea euodpoxcuda maeuus. B mpobupky mnomectutre 1 mi
pacTBOpa XJOpHUIa MarHus, 100aBbTE MO KaIllIIM PAacTBOP THAPOKCHAA HATPHUSA IO
o6pazoBanus ocanka Mg(OH)x\. TTomyueHHbI 0CafoK pasienuTe B ABE NPOOUPKH.
B omny mpoOupky c¢ ocaikoMm 100aBbTE€ pAacTBOpP CEPHOM KHUCIOTHI, B JPYTyl0 —
pacTBop ruapokcuaa Hatpus. OTMETbTE NPOUCXOAAIIME U3MEHEHUS. 3alUIINTE BCE
BO3MOJKHbIE ypaBHEHUs peakiuii. Crenaiite BBIBOJ O CBOWCTBAX MarHusi M €ro
COEIMHECHUM.

* [lonyuenue u ceoticmea 2uOpoOKCUOa artOMUHU.

B mpoOupky nmomecture 1 mut pactBopa cyibdara aroMuHUA, 100aBbTE MO KaIljisaM
pacTBOp THAPOKCHIA HATpus m0 oOpasoBanmsi ocagka Al(OH)sd. ITomydeHHsrid
0CaJIoK pasjeyuTe B ABe MpoOupku. B ogHy mpoOupKy ¢ ocaikom 100aBbTE PacTBOP
CEpHON KHUCIIOTBI, B JPYIyl0 — pacTBOp TuApokcuaa HaTpus. OTMerbTe
MpouCXosdiiue u3MeHeHus. lIpu B3aWMMOAENCTBUM THUAPOKCUIA QIIOMHUHHUS C
BOJHBIMH pacTBOpaMH Iejoueid oOpasyiorcs ruapokcoamtoMuHatel  NaAlOs.
3anummuTe BCE BO3MOXKHBIE YpaBHEHUs peakuuil. Crenaiite BBIBOJ O CBOMCTBax
AJFOMUHHS U €T0 COCUHECHUM.

OmnbiT 4. CpaBHEHHE CWIIbI KUCHOT 31eMeHToB 11 nepuoaa

B 2 mpoGupku momectutre mo 1 M1 KOHIEHTPUPOBAHHOTO pPACTBOpa CHUIIMKATA
HaTpUs W MpuieiTe B oAHYy npodupky 1 Mia pactBopa opTodocdopHOil KUCTOTHI, B
Ipyryto — 1 M pacTBOpa CEpHOW KHUCJIOTHL. 3anuiiuTe HaOmogeHus. Hamummre
YpaBHEHHUE PEaKIINM, CACIaiTe BHIBOJ O CUJIC HEMETAJUIMYECKUX CBOMCTB Y KPEMHUS,
dbocdopa, cepsl 1 0 cuiIe KUCIOT, 00pa30BaHHBIX JAHHBIMU HEMETAJIJIAMU.

[To xoy paGoThI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOIBI.

KonTposbHbIE BOIIPOCHI.

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

2. Kax u3MeHsoTCs KHCIIOTHBIE CBOMCTBA OKCUIOB M TUAPOKCUIOB B TIEPHOE?

3. Uepes kakue COeTUHEHUS OCYIIECTBISETCS MEPEX0/T OT OCHOBHBIX COSIMHEHUH K
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KHUCJIOTHBIM?
4. C noMoIpl0 KaKUX BEIIECTB MOXKHO JI0OKa3aTh MPUHAJJICKHOCTh THIPOKCHIA K
OCHOBAHMAM WJIM KHACJIOTaM?

JIABOPATOPHAS PABOTA Nel4
Haszsanue padorbi: Koppo3us METaIJIOB M METOMIBI 31U THI
esu padoTbI
1. IloBTOopUTh W  3aKpenuTh  CYIIHOCTh  MPOIECCOB  XUMHUYECKOM U
AIEKTPOXUMUYECKON KOPPO3UU METAJIJIOB;

2. UccnenoBaTh BIMSHUS TPHPOABI METaia, CPEIbl W BHEIIHUX YCIOBUU Ha
MIPOLIECCH KOPPO3UH METAIIOB;

3. O3HAKOMHUTHCSI C OCHOBHBIMH METOJIaMU aHTUKOPPO3HMOHHOM 3aIUTHI.

PeaktuBbl: Zn (rpanyisl), Cu (ToHKas mpoBosioka 0e3 u3oisiun), H,SO4 (10%),
HCI (pa36.), pactBopsl CuSO4, NaCl, K;[Fe(CN)s] (kpacHas kpoBsiHas coib), Fe
(MenKue CTPYXKKH WM OUYMILNEHHAs MeJIKas IPOBOJOKAa B KyCOUKax), CTajbHBIC
IJTACTUHKH.

Oo6opynoBanue: Haxxnaunas Oymara (JJ1s1 3a4MCTKH), MBI TUTEIbHBIC, CIIMYKH,
Jepkatenb g NpoOUPOK, MTATHB C MPOOMPKAMH, CTEKIISIHHAs BOPOHKA, MEIHBIN
COEMHUTEIbHBIN TPOBOJIHUK, CAHUTAPHAS CKIITHKA

Pesyabrarsl:

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

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

3HAHMS: CYIIIHOCTh MPOIECCOB XUMHYECKOHN U AIEKTPOXUMUYECKONU KOPPO3UH,

- OCHOBHBI€ METO/Ibl aHTUKOPPO3UOHHOM 3aIUTHI.

YMeHMsI: pa3inyaTh BUJIbI 3aIIIUTHBIX MOKPHITUN

- 3aMUCHIBATh CXEMbI aHOJHOTO M KaTOJHOTO MPOIECCOB

Xoxa padoTsi:

OnpIT 1. XumMuyeckas U 31eKTPOXUMUYECKask KOPPO3Us IUHKA.

B mpobupky ¢ 10 karusiMmu pacTBOpa CEpHOM KUCIOTHI OMYCTUTE TPaHyIy IMHKA.
OtMmeTbTe 00pa3oBaHHE MY3BIPHKOB Tra3a Ha MOBEPXHOCTH TpaHyibl. Hamwmmre
yYpaBHEHUE pPEaKIMM B3aUMOJIEHCTBUSI IIMHKA C KUCIOTOW. B Ty ke mpoOupky
OMYCTUTE MEIHYIO MPOBOJIOKY U KOCHUTECH €10 T'PaHyJbl IUHKA. UTO M3MEHUIOCH?
Kakyto ¢QyHKUHIO BBIONHSIET MeaHas npoBojoka? HamucaTe cXeMbl aHOJHOTO U
KAaTOJHOTO MPOLIECCOB IIPH €ro padoTe.

OmnbIT 2. DAKTOPHI, BAUSIOUIAE HA CKOPOCTh KOPPO3UHU

2.1. BnusHue KOHUEHTPAIMKA OKUCIUTEISI HA CKOPOCTh KOPPO3HH.

B npoOupky ¢ 5 KarasiMu cepHOM KUCIIOThI 100aBbTe 5 Karesab BOAbL, T.€. pa30aBbTe
pactBOp B ABa pasa. [Iponenaiite onbiT, aHamornuHblid onbITy 1. Coenalte BBIBOI O
BJIMSIHUN KOHIIEHTpalui H™ -MOHOB Ha CKOPOCTH KOPPO3HUH.

2.2. BnusitHue Ha KOPPO3UIO IPUPO/IbI 3AUTHOTO MOKPBITHUS.

JIBe mpoOupku HaroMHUTE Ha 1/2 ux 0ObeMa AUCTHILTUPOBaHHOU BOMOM. [lo6aBbTe
B KaXKJYI0 M3 HUX MO 2-3 Kalld CEpHOM KHUCIOThlI M MO 2-3 Kald pacTBopa
rexcarmanodeppara (III) xamus K;[Fe(CN)s]. On sBisieTrcs KadeCTBEHHBIM
peaKTMBOM Ha HOHKEI Fe?*, ¢ KoTopbMu 00pa3yeT cuHee OKpalmBaHue (TypHOyJIeBa
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cuHb). B oqHy mpoOupKy omycTuTe JKeJIe3HYI0 MOJIOCKY, B KOTOPOW 3a)kaTa rpaHyiia
LMHKA, a B IPYTYIO — KEJIE3HYIO MOJIOCKY, B KOTOPOM 3akara rpanyJja onosa. [lepBas
npoOupKa UMUTHPYET KOPPO3HUIO OIIMHKOBAHHOIO JKeJie3a, a BTOpast — JY»KEHOTO, T.€.
MOKPBITOTO 0710BOM. OTMEThTE, B KaKOH MPOOUPKE MOSBIISIETCS] CHHEE OKpallTiBaHUE.
CocTaBbTe CXEMbl aHOJHBIX M KaTOJIHBIX TmporeccoB. OOBACHHUTE, Kakoe U3
NOKPBITUN SBJISETCS KATOAHBIM, a Kakoe — aHOAHbIM. Kakoe W3 HUX M mOo4YeMy
3aIIMIIAET 5KEJIE30 OT KOPPO3HH, a KAKOE HE 3alIUIIacT?

Onwir 3. Metoapl 3amuTthl 0T Koppo3uu [IpodeccnoHanbHO-OpUEHTUPOBAHHOE
3a/1aHue.

3.1. 3ammTa MeTamia OT KOPPO3UH C MOMOIIBIO TPOTEKTOPA.

B nBe mnpoOupku ¢ pa3daBiIeHHbIM PACTBOPOM YKCYCHOM KHCIOTBI NpPUOABHTE
HECKOJIbKO Kamedb pacTBopa Hoaujaa kKaimusg. B oAHy M3 HHUX OMYCTUTE MOJOCKY
CBHHIIA, a B IPYT'yIO — MNOJIOCKY CBHHIIA C 3aKATOW B HEW I'PaHyJION HUHKA. OTMETBTE,
B KakoW MpOOHMpKE paHbllle MOSBIACTCS MalopacTBOPUMOE coeauHeHue Pbly,
OOBSCHUTE TIPUYMHY €ro TOsBJIEHUS B pacTBope. Hamummre ypaBHeHuUe
B3aMMO/JICHCTBUSI CBHUHIIA C YKCYCHOM KHCIJIOTOM, HAPUCYWUTE CXEMY KOPPO3HOHHOTO
raJlbBaHMYECKOTO MHKpO3JIEMEHTa. Hamuimre cXemMbl aHOJHOTO U KaTOIHOTO
MPOLECCOB. YKAXKUTE, KaKyI0 POJIb BBIMOJHACT IpHKaTas K CBUHILY T'paHyJia [IMHKA B
Ipolecce KOppO3uu CBUHIIA.

3.2. 3ammTa MeTamia OT KOppO3UH XUMHYECKUM MaCCUBHUPOBAHUEM.

Ouuctute ABE CTAJbHBIC MJIACTUHKY HAXKJIAa4HOW OyMarou M OJHy W3 HUX Harpeure
70 TIOSIBIICHHUS CJIEJIOB «IO0e)anmocTh» (T.€., CICA0B OKCHUIHOM IIJICHKH). 3aTeM
HaHecuTe mo karuie pactBopa CuSO4 Ha 00a o6paszua. Habmonaiite. Ilo ckopoctu
MOSIBJICHUSI TEMHOTO TSITHa Ha oOpasllaXx OIEHWUTE 3alUTHBbIC CBOMCTBA OKCUIHOM
mieHKU. COCTaBbTE ypaBHEHUS MPOUCXOMSAIINX PEAKIUN

[To xoy paboThI 3aMOJHUTE TAOIUILY U CACIANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.

1. TlpuBeauTe mpuMepsl ra30BOM KOPPO3UU METAIIIOB.

2. CxJienansl ABa MeTauia. YKaXXHUTE, KAKOW U3 METAJIJIOB MOJIBEPraeTCsi KOPPO3UHU:
a) Mn — Al; 6) Sn — Bi.

3. Kakve wu3 HmKenepeuucaeHHBIX METAJJIOB BBITIONHAIOT IS CBUHIA POJIb
KaToIHOTO MOKpbITUS: T1, Mn, Ag, Cr ?

4. CocTaBbTe CXeMY KOPpPO3UHWHOTO DJIEMEHTA W HAMHIINTE YPaBHEHUS PEaAKIUH,
MPOTEKAIOIINX MPU HAJWYUU TOBPEKIECHUNW CBUHIOBON OOOJOYKH CTAJIBHOTO
Kka0eJis MoA3eMHOM JIMHUY MOJBEICHUS] K MHOTOTAXKHOMY JIOMY.

JIABOPATOPHAS PABOTA Nel5

Ha3zBanue padorsl: [IpoBeneHue peakiuii mo oOHaApyKEHHIO YIJIEpoJa U BOJIOPOa
B OPraHMYECKUX BEIIECTBAX.

Iesu padoTbl
1. TlpoBecTn peakuuy, NOATBEPKAAOIIME HAIMYME YIJEpojJa MU BOAOpoAa B

OPTraHUYECKUX BEIIECTBAX.

2. Hammcath ypaBHEHUS BBITIOJIHEHHBIX PEAKIIHIA.

PeakTuBbl: CaxapHblii mecok, xje0, okcun menu (I1), n3BecTroBast Boja, mapaduH,
MEJIHBIN KyITOpOC.
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O6opynoBanue: IlItatuB ¢ mpoOUpKaMu, JIOKEUKA JIJIsT CKUTAHUS BEIIECTBA, CyXOe
roprouee, CliMyKy, acOecToBasi CETKa.

Pe3yabTarni:

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

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

3HAHMA: COCTaB MOJICKYJI OPraHUYECKUX BEIECTB,;

YMEHHUS: TIPOBOJUTH JTaOOPATOPHBIM HKCICPUMEHT 110 OIPEACIICHUI0 COCTaBa
OpTraHUYECKHUX BEILECTB.

Xox padoThI:

OmnbiT 1. Onpenenenue yriaepoaa npodoit Ha 0OyTIUBaHUE U Ha BBLICIECHUE KONOTH
[IPU TOPEHUH.

Ha noxeuky st COKMTaHusl BELIECTBA IMOJOXKHUTE KycOuek Xxjieba M HarpeuTe Haj
mwiameHeM. OOyTIMBIIasiCs Macca 4YepHOTO XJieba — yriiepo/.

Ha nokeuky st ckKMTaHMsI BEUIECTBA TMOJIOKHUTE Kycouek mnapaduHa, BHECUTE B
iamsi. Konots, BeIAEISIONIASCS IPU TOPEHUH — YTIAEPO 1. 3aMUIINUTE HAOTIOACHUS.

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

[TpuroroBbTE CMECHh M3 XOPOIIO PACTEPTOrO caxapa M MOPOIIKOOOPA3HOTO OKCHA
Menu (II), B3storo B m30bITKe. Ilomecture cmech B mpoOupky cioem 0,5 cm. YV
OTBEPCTUS MPOOUPKH MOMECTUTE PBIXJIbII KOMOUYEK BaThl C HAHECEHHBIM Ha HErO
0e3BogHBIM cylibpaToM Meau. BceraBbTe B mpoOHMpKYy MNpoOKYy € Tra300TBOAHOU
TpyOKOMW, KOHEI] KOTOPOM ONMYyCTHTE B JIPYryl0 MPOOUPKY C H3BECTKOBOM BOJOM
(5mu). TIpubop ykpenuTe B 1ITaTUBE, U MOAOrpelTe cMech B mpodupke. Korma Bbl
MpUJETE K 3aKIIOUCHUIO, YTO PEaKIUsl 3aKOHUYMJIACh, BRIHBTE U3 M3BECTKOBOM BO/IbI
KOHEI] Ta300TBOIHON TPYOKH U MOCJIE 3TOTO MPEKPATUTE HarpeBaHUE.

JlaiiTe mpuOOPY OCTHITh, TOCIE YEro paz0epuTe €ro U PacCMOTPUTE PE3yJbTaThI
peaKkuuu, OTMETUB, MPOU30LUIM JM M3MEHEHHUS C CaxapoM, OKCHUIOM MEAU U C
M3BECTKOBOM BOJON? OnuImmTe U 0OBSICHUTE MPUUNHY dTUX n3MeHeHul. CocTaBbTe
ypaBHeHUS peakiuu. Crenante BbIBOM, CBUAETEIBCTBYIOT JIM MPOILIEIIINE PEAKIIUU O
TOM, YTO B COCTaB caxapa BXOJST YIJIEPOJ U BOJOPOJ U ITOUEMY.

[To xoxy paboThI 3aMI0JIHUTE TAOJIMILY U CACIIAWTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.
Pemure 3amaun.
5. Haiitu momnexymspHyro gopmyiy BemiecTBa, coaepxariero 81,8% yriepona u
18,2% Bopopona. OTHOCUTENbHAS IUNIOTHOCTH BEIIECTBA MO a30Ty paBHa 1,57.
6. Haiitu monexynsipuyio dhopmyiny MpeAeiabHOTO YITIEBOAOPOaa, MaccoBas 10
yrieponaa B kotopoM 83,3%.

JIABOPATOPHAS PABOTA Nel6
Ha3zBanue padorsi: Pacno3HaBanue miacTMacce U BOJIOKOH
Iesu padoTbl
1. M3y4uuTh CBOMCTBA IJIACTMACC U BOJOKOH.
2. 3Has CBOMCTBA, IPOBECTH PACO3HABAHME MJIACTMACC U BOJIOKOH.
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PeaktuBbl: Habopsl miactMacc U BOJIOKOH, alleTOH, KOHIEHTPUPOBAHHbBIE CEpHAs
KHUCIIOTa U a30THAs KUCJIOTA.

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

Pe3yabTarnbi:

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

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

3HAHUSA: COCTaB U CBOMCTBA IJIACTMACC U BOJIOKOH,;

YMeHHsI: IPOBOJAUTH JA0OPATOPHBIN AKCIEPUMEHT IO PACIIO3HABAHUIO IJIACTMACC U
BOJIOKOH.

Xox padoThI:

Ilpumeuanue: nipyu NpoBEeICHUU PaObOTHI MOJB3YUTECH MPUIIOKEHUEM 2 (Tabnuieit
1,2)

OmneiT 1. Pacio3HaBaHue miacTmacc.

Hcnonb3ys Tabnuily, MOBTOPUTE CBOMCTBA MOJUATUIICHA U MOJIUCTUPOIIA. 3aUIITUTE
YPaBHEHHUS pEaKLIUI MOJYYEHUSI 3TUX MTOJIMMEPOB.

Pacno3naiite »Tm muactmaccel. Pacrno3HaBaHue IuiacTMacc CIEOyeT HayaTb C
BHEIIHETO OCMOTpPa, a 3aTéM IMEPEUTH K HCCIEAOBAaHUIO HX OTHOILICHHUS K
HarpeBaHvio0 M ropeHuto. [IoToM HCHBITHIBAIOT JEWCTBUE HAa HUX PAcCTBOPUTEIEH.
VYkaxuTe XxapakTepHble TPU3HAKY MOTUITHIICHA U TTOJIUCTUPOIIA.

OmnpiT 2. Pacnio3HaBaHWE BOJIOKOH.

Hcnonb3ys Tabnuily, MOBTOPUTE CBOMCTBA BOJIOKOH. BaM JaHbI XJIOMOK, BUCKO3a U
mepcetb. Pacno3Haiite 3TM BOJOKHA. Pacrmo3HaBaHWE BOJIOKOH HAYMHAKOT C HX
cxuranusa. [Ipu 3TOM TPOCIEKUBAIOT, C KAKOW CKOPOCTBIO MPOUCXOAUT TOPEHHE,
HCCIICYIOT 3amax MPOAYKTOB TOpPEHHs. 3aTeM MPOBEPSIOT JEUCTBHE Ha BOJIOKHA
KUCJIOT U PAacCTBOPUTENICH. YKa)KUTE€ XapaKTEpHbIE MPU3HAKU XJIONKA, BHCKO3bI U
HIEPCTH.

[To xoxy paboThI 3aMIOJIHUTE TAOJIUILY U CIETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.
JaiiTe kmaccuduKaio BOJIOKOH.
JaiiTe knaccuuKaiuio miacTmacc.
UeM HCKYCCTBEHHBIE BOJIOKHA OTJIMYAKOTCSL OT CHHTETUYECKUX ?
Yem naxHyT OpH NOHKUTAHUHU XJIOMYaTOOyMakHbIE HUTH?
Jlate ompenelieHHME MaKpOMOJICKYJbl, JJIEMEHTApPHOTO 3BEHAa U CTEIEHH
nonuMmepusanuu. Kak Biusier BelMYMHA MOJIEKYJISIPHOM Macchl Ha CBOMCTBa
BBICOKOMOJICKYJISIPHBIX COSAMHEHUN?
6. UeM peakiuu MOJMKOHICHCAIIMN OTJIMYAIOTCS OT PEaKIMK mojJuMepu3anuu?

o0 E

JIABOPATOPHAS PABOTA Nel7/
Ha3zBanue padorsi: VccrneqoBaHre CBOMCTB CIIUPTOB U albAETHIOB
Iesu padoTbi
1. V3yuuth pu3nUecKue CBONCTBA ATHIIOBOTO CIIUPTA U TIIUIEPUHA.
2. IlpoBecTu KaueCTBEHHYIO PEAKIIUI0 HA MHOTOATOMHBIE CITUPTHI.
3. TlpoBecTy KaueCTBEHHYIO PEAKIINIO HA aJIbJICTUJIBI.
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4. HanucaTh ypaBHEHHSI BBIIIOJTHEHHBIX PEAKLUH.

PeakTuBbI: DTUIOBBIA CIUPT, CEpHAs KUCIIOTA, IIHMIIEPUH, PAcTBOPHI Cylbdara
meau (I1) u ruapokcuaa natpusi, hopmanuH, HUTpar cepedpa (2% pacTBop), aMMuaK,
BOJIA.

Oo6opynoBanue: IlltatuB ¢ npoOupkamu, MeaHash MOBOJIOKA (CIUpalb), CyXOe
roprouee, CluYKu, acOecToBas CeTKa.

Pe3yabTarni:

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

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

3HAHUSA: CBOKCTBA CIIUPTOB U aJbJETUIOB,;

YMeHHsI: COCTaBJIATb YPAaBHEHUS pPEaKIMi, XapaKTEepPHBIX JUIsi CHOUPTOB U
aJbJCTU/IOB.

Xoxa pabdoThI:

OmneiT 1. ®u3nyeckre CBOMCTBA 3THJIOBOTO CIUPTA U TIIULIEPUHA.

Hanelite B onHy mpoOUpKYy HEMHOTO 3TUJIOBOTO CHUPTA, & B JPYTYI0 HEMHOTO
rimiepuHa (oOpatute BHMMaHHE Ha €ro Bs3KoCTh). JloOaBpTe B 00€ mpoOUpKH
HEMHOTO BOjbl. OOpaTuTe BHUMAaHHE HAa PAacCTBOPEHUE CHUPTOB B Boje. Omnuiumre
(du3MYecKue CBOMCTBA ATHIIOBOTO CIIUPTA U IIIHIICPUHA.

OnpiT 2. XUMUYECKHE CBOMCTBA 3TUIOBOIO CIIHUPTA.

2.1. OKucaeHNE COUPTa B AJTLICTHL.

Haneiite B mpoOupky 0,5MJ1 3TUIOBOTO CIHPTa U MOTPY3UTE B HETO PACKAICHHYIO
MeIHyl crnupaib. OOpaTuTe BHHMMaHUE Ha TMOSBJICHUE 3amaxa ajibAeruja Hu
BOCCTaHOBJIEHUE MeAu. OnbIT MOXHO TOBTOPUTh HECKOJBKO pa3, oOmycKas
pacKajJeHHYI0 MEIHYIO TMPOBOJIOKY B CHHPT. 3anuiiute HaOmoaeHus. Hamuiure
ypaBHEHHUE PEaKIMK 3TAaHOJIA C OKCUIOM MEIU.

2.2. llomydeHue TUITUIOBOTO dupa.

Haneiite B mpoOupky 1M1 3TUIOBOTO CMpTa, 100aBbTE CTOJIBKO K€ KOHI[. CEPHOM
kucioTel. Crerka Harpeiite. OOpaTuTe BHMMaHHE Ha CHEIU(UYECKUA 3amax
TUATHIIOBOTO 3dupa. Hamumure ypaBHEHHE peakIMU TMOJYYEHHUS JTUITHIOBOTO
a¢dupa U3 FTaHOINA.

OmnwiT 3. B3aumoneicTBue riuiepuHa ¢ ruapokcuaoM meaun (II) — kavecTBeHHas
peakiys Ha MHOTOATOMHBIE CIUPTHI.

B npobupky nomectute 2-3 kamim pactBopa cyinbdarta menu (II) m 4-5 xanens
pacTBopa ruapokcuia Hatpus. OOpaTuTe BHUMaHUE Ha BhINAJEHUE TOIyOO0ro ocaaka
ruapokcuna meau (II).

Jlo6aBbTe B 3Ty NMpOOHMPKY pacTBOp TNIMIIEPUHA W THIATEIBHO mepemeriainTe. Yto
mpouszonuio ¢ ocankom? Kak M3MEHWIACh OKpacka pacTBopa? 3amMIluTe
HaOmonenus. Hanummre B cTpykTypHOM  (opMe  ypaBHEHHE  pEaKIHUH
B3aMMOJICUCTBUSL raulepuHa ¢ rugpokcugoM meau (II) u HazoBuTE MOTydYEHHOE
BEIIIECTBO.

OmnbIT 4. KauecTBEeHHBIE PEAKIIUH HA AJIbJICTUIBL.

4.1. Peakmus dbopmanpaeruaa ¢ ruapokcuaom meau (11).

B mpoOupky momectuTe cHavana 5 kamenb (opMaivHa, 3aTeM 2 KaIljid pacTBopa
cynbara menu (I1) u 5 xamens 10% pactBopa ruapokcuaa Hatpusi. Cpazy HaUHHUTE
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HarpeBaTh, CJEIsS 3a TMOCJIEN0BATEIIbHBIMU H3MEHEHUSIMH, MPOUCXOASIIMMU B
npobupke ¢ ocaakoM. OOpasyroluiics B KOHIIE PEAKIMU KpPAaCHBIA OCaZOK HMMEET
coctaB  CuyO. 3anumure Habmoaenus. Hamuimure ypaBHEHHE peakluu
dbopmanpaeruaa ¢ rugpokcugoMm meau (I0).

4.2. Peakiys «cepeOpsSHOro 3epKaiay.

[Ipu mpoBeneHUM OIbITa CTPOro COONIOAANTE MOCIEAOBATENILHOCTh J00ABICHUS
PEaKTHUBOB.

B guctyto cyxyro npobupky nomectute 2 kamim 2% pacTBopa HUTpaTa cepedpa u
B300JTaliTe, 9YTOOBI OH XOPOILIO CMOYMJI CTEHKH MpoOupku. J[o6aBpTe Karuiro KOHII.
pacTBopa amMmmMmuaka. Ecnu mosiBUTCs Oypblii HeMcUe3aloluil 0caiok, 100aBbTe emié
Kariio amMmMuaka. Ecinm ocaZiok mcye3HeT cpasy, BTOPYIO KaIlllo He 100aBisiTe, a
BBenuTe 2 Karmu opmanuna. [locne atoro, He B30anThIBas COAEPKUMOTO, CIIETKa
nojorpeiiTte, He moBoAs A0 kumnenus. HaOmromaiite oOpa3oBaHME Ha CTEHKax
npobupku Onectsamiero cnost cepeOpa. Peakumst «cepeOpsHOTO 3epkania» -
XapakTepHas peaklys Ha ajpAerujibl. 3anumure HalOmoaeHus. Hanummre
ypaBHEHHUE PEaKIM1 BOCCTAHOBJIEHUS cepedpa (GOpMaTuHOM.

[To xoty pabOTHI 3aMOIHUTE TAOJUIY U CAETANTE BHIBOBI.

KoHTpoJibHBIE BONIPOCHI.

OcymiecTBUTe MpeBpallieHUs (COCTaBbTE ypaBHEHUs coracHO cxeme). [lonmummre

Ha3Banus semects. C,H, — Co,Hys — Co.HsOH — CH3COH

JIABOPATOPHAS PABOTA Nel8

HaszBanue pa6orsi: ccnenoBanrue CBOMCTB KapOOHOBBIX KUCIOT U UX COJICH.

esiu padoTbI
1. TlpoBecTn OMNBITHI, MOATBEPKAAIOIINE CBOMCTBA OPTraHUYECKUX KHUCJIOT (Ha

IIpUMEpPE YKCYCHOM KHUCIIOTHI).

2. CpaBHUTH CBOMCTBA OPraHUYECKUX M HEOPTAHMYECKUX KUCIIOT
3. Hamwmcath ypaBHEHUS BBITTOJIHEHHBIX PEAKIIUI B MOJICKYJIIPHOM ¥ HOHHOM BUJIE.

PeaktuBbl: ConsiHas KUCJIOTa, TUAPOKCUJl HATPHUS, YKCyCHas KHUCJIOTA, IWHK,
dbenondranens, TakMyc, KapOOHAT KaJIbIUsl, MBUIbHBIE CTPYKKHU.

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

Pesyabrarsl:

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

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

3HAHHA: CBOMCTBA KapOOHOBBIX KUCJIOT U UX COJIEH;

YMeHMsI: COCTaBJIATh YPABHEHUS PEAKIUM, XapaKTePHBIX JIJIs1 KApOOHOBBIX KUCIIOT U
UX COJIEH.

Xoxa pa6oTbi:

Ilpumeuanue: ONBITBI C OPraHUYECKMMU W HEOPTAaHUYECKHUMHU KHCIOTAMHU
MIPOBOAUM MapaJuIeNIbHO.

OmnbiT 1. CBOWCTBA YKCYCHOUW KHCJIOTHI.

1.1. Tlomecture B 2 mpoOUPKH TO OAHOU TpaHyse ITMHKA W 100aBbTE B IMEPBYIO
MPOOUPKY 2 MJI YKCYCHOM KUCJIOTHI, BO BTOPYIO — 2 MJI COJISTHOM KUCIOThl. OOpaTuTe
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BHUMAaHHE Ha TIOSIBJICHUE IIy3BIPHKOB Ta3a B 00eux NpoOupKax. 3amuiimTe
HaOmonenus. Hanumure ypaBHEHHE peaklMM LIMHKA C YKCYCHOM KHCIOTOM M C
COJITHOM KuciioTou. Iloanuimmre Ha3BaHus BEILECTB.

1.2. Tlomectutre B 2 mpoOUpKHU 1O 2 MJI pacTBOpa IIeo4Yu (THAPOKCHI HATpHs),
no6aBbTe B KaXayl MpoOMpKY Karuio (eHondranenna. BBeaute B MeEpByrO
npOOUPKY 2 MJI YKCYCHOM KUCIIOTBI, BO BTOPYIO — 2 MJI COJISTHOM KUCI0Thl. OOpatute
BHUMAaHHE Ha U3MEHEHHE OKpacKu B 00eux MpoOupKax. 3amuIlUTe HAOIIOACHUS.
Hanummre ypaBHEHUs poBEeAEHHBIX peakuui. lloanummre Ha3BaHUs BEIECTB.

1.3. IlomectuTe B 2 MPOOUPKH HEMHOTO KapOOHATa KajJbIHs U 100aBbTE B MEPBYIO
MpoOUpPKY 2 MJ YKCYCHOM KHCIOTBI, BO BTOPYIO — 2 MJ COJISHOM KHUCJIOTHI.
BauMarenbHo npoHaOMomaiiTe 3a  MPOUCXOISIIMM  MPOLECCOM.  3alMIINUTE
HaOmroaeHWs. HanmuimmTe ypaBHEHHS BBITIOJIHCHHBIX peakiuu. [loanummre Ha3BaHUs
BEIIIECTB.

OnpiT 2. 'MapOoau3 MbLIA.

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

2.1. Haneiite B npoOupKy 2MJ JUCTHUIUIMPOBAHHOM BOJBI, J0OaBbTE B HEE OJHY
CTPYXKY MbLJIa M XOpolio mnepememante. OOpatuTe BHHMaHHE Ha TOSBJICHHE
MYTHOTO pacTBopa. 3amumuTe HaOmoAeHus. Hamuimure ypaBHEHUE peakIuu
TUAPOJIN3a MbLIA.

2.2. K nmomyuenHomy pactBopy nobaBbre 1-2 kamum QeHondtanenHa. OOpatute
BHUMaHHE Ha OKpacKy pacTBopa. Kakyto cpeny nMeeT pacTBOp MbLia.

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

KonTposbHbIE BOIIPOCHI.

1. Kakas BriciIas kapOOHOBasi KMCJIOTa BXOJIUT B COCTaB Mbljia?

2. Tlouemy MBLIOM yMBIBAaThCS HE PEKOMEHIYETCS?

3. Uto npeacTaBisitoT COO0M CHHTETHYSCKHE MOIOIIHME CPEICTBA?

JIABOPATOPHAS PABOTA Nel9
Ha3zBanue padorsi: VccienqoBanrue CBOMCTB ITTIOKO3bI, CaXapo3bl, Kpaxmasa
Iesu padoTbI
1. Jloka3aTh SKCIIEPUMEHTAIILHO, YTO TII0KO03a 00J1a/1a€T CBOMCTBAMHU
MHOT'OAaTOMHOT'O CIIUPTA U albAETH/A.
2. WccnenoBaTh PU3NIECKUE CBOWCTBA CaXapo3bl.
3. HccnenoBaTh pacTBOPUMOCTH Kpaxmaia B BOJE, MPOBECTH KaueCTBEHHYIO
peaKIuio Ha Kpaxmall.
4. HamnucaTh ypaBHEHUS BBIMOJHEHHBIX PEAKIIHUM.
PeakTuBbi: 10% pacTBOp DIMIOKO3bI, caxapo3a, Kpaxmaj, pacTBOpP THAPOKCHIA
Hatpus, pactBop cyibbara meau (II), cepHas kucnoTa, Bosa, HoaHas Boja.
Oo6opynoBanue: IlltatuB c mpoOupkamu, Cyxoe Troprouee, CIHUYKH, acOecToBas
CeTKa.
Pesyabrarsl:
memanpeomemnstie: MPII 02, MPII 03, MPIT 05, MPIT 13, MPII 17, MPP 01,
MPK 03, MPK 06;
npeomemmnuwie: 11P6 02, ITP6 04, ITP6 05, ITP6 07, ITP6 08;
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3HAHMSA: CBOKCTBA IIFOKO3bI, CAXapO3bl U KpaxMala,

YMEHMSI: COCTaBIISITh YPABHEHHS PEAKLINI, XapaKTEPHBIX JJIA TIIFOKO3bI, CaXapo3bl U
KpaxMazlia.

Xoxa paboThi:

OmneiT 1. CBOKCTBA TIIIOKO3BL.

1.1. O6Hapy>keHHE Y TJIFOKO3bI CBOMCTB MHOTOATOMHOTO CIIMPTA.

[TomecTuTe B mpoOUpPKyY 4 Karuid pacTBOpa 1IeI0un (TUIPOKCUIA HATPHUSA) U 2 KaIUIH
pactBopa cynbdara menu (I1). Berpsixaure comepxumoe mpoOupku 10 00pa3oBaHUS
ocagka. JloGaBbTe Karmio, TIIIOKO3bI M TIATENbHO TNepeMeriaiite. OOparute
BHHMaHHE Ha 00pa30BaHUE PACTBOPA CUHETO LIBETA, YTO SIBJISIETCS XapaKTEPHBIM IS
MHOTOAQTOMHBIX CHUPTOB. 3anuimuTe HaOmoaeHus. Hamummre ypaBHEHHE peakiuu
rt0Ko3bI ¢ rusipokcusioM Menu (II). [loanuinure Ha3BaHUS BEILIECTB.

1.2. OOHapy>KEHHE Y TJIFOKO3bI CBOMCTB aJIbJIETUIOB.

[lonmy4yeHHslii pacTBOp HarpeBaidTe B MNpoOUpPKE JO KHUIIEHHUA, CIeas 3a
MOCJIEIOBATEILHBIMU U3MEHEHUSIMU, TPOUCXOISIIUMHU ¢ ocaakoM. OOpa3yromnuiics B
KOHIIE pEaKIUU KpacHbIM ocanok umeer coctaB CupO. JlaHHas peakuusi XxapakTepHa
JUISL  albJETUOB. 3anuiiuTe HaOmojeHus. Hamuimmure ypaBHEHUE peakluu
BoccTaHoBjeHus rTunpokcuaa meau (I1I) rimroxo3oi. [loanuiivre Ha3BaHUS BEIIECTB.

Omnpit 2. CBOMCTBA caxapo3bl.

BHuMarenbHO paccMOTpuUTe KpUCTAIUIbl  caxapo3bl. llomecThTe HECKOIBKO
KpUCTAJUIOB B MPOOUPKY U 100aBbTE BOJbI. OOpaTUTE BHUMAHUE HA PACTBOPUMOCTH
caxapo3ssl. OnummmuTe GU3nIecKrue CBOMCTBA caxapo3bl.

OmneiT 3. CBOMCTBA Kpaxmadna.

3.1. PacTBOpeHME Kpaxmasa B BOJIE.

HacpinbTe B mpoOMpKY HEMHOro Kpaxmaia, J00aBbTe€ 2 MJI XOJOJHOW BOJBI U
xopoiuio B30oaTaiTe. OOpaThTe BHHMAaHHME, YTO KpaxMmMajl HE pacTBOpSETCS B
XoJioHOM Boje. HanelTe B 4uCTyI0 MpOOUPKY 5 MJI BOJIBI M HArpelTe 0 KUIICHHUS.
Brnetite B mpoOUpKYy C KHUIISITKOM COJAEpKUMOE TiepBoi mpoOupku. OOparute
BHMMaHWe Ha oOpa3oBaHME BS3KOTO pacTBopa — Kkielcrepa. Onummre
PacTBOPUMOCTB KpaxmMaiia B XOJIOJJHOU U TOpSYE BOJIE.

3.2. KauecTBeHHas peaklus Ha Kpaxmal.

B npobupky ¢ oxJakaeHHBIM KJIEHCTepOM 100aBbTE KAl CUIBLHO pa30aBIeHHOM
HomHou Boabl. OOparuTe BHHUMaHUE HAa M3MEHEHHUE OKPACKHU PAcTBOpA. YKAKUTE
XapaKTEepPHBIN MTPU3HAK KAaYECTBEHHOW pEeaKMU Ha KpaxmaJl.

[To xoxy pa®OThI 3a1I0JIHUTE TAOJIUILY U C/IEJIAWTE BHIBOBI.

KonTposbHbIE BOIIPOCHI.

Ocy1iecTBuTe NMpeBpanieHus (CocTaBbTe ypaBHEHUs coriacHo cxeme). [loanummre
Ha3BaHUs BelecTB. DOPMYIIbI BEIIECTB B YPABHEHUSX MIPEICTABUTH B MOJIEKYJISIPHOM
U CTPYKTYPHOM BHJIE.

CeH1206s — C;HsOH — CH3COOH — CH3COOC;Hs

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

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

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

Pesyabrarsl:

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

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

3HAHMS: CBOWICTBA U CTPOCHHE OCITKOB;

YMeHHsI: TPOBOJIUTH Kau€CTBEHHBIE PEaKIIMKU Ha OCJIKHU.

Xoxa padoTbi:

Omnpit 1. PacTBOpeHue OeaKoB.

[TpuroroBbTe pactBop Oenka. st aToro paszbeiiTe KypuHOE SIMII0O M aKKypaTHO
oTIIeuTe OEJOK OT JKeNTKa. belok MmoMecTuTe B XMMHYECKUU CTakaH, U 3alleiTe
XOJIOOHOM BOJOW, pa3MEIIMBasi CTEKISIHHOM mMaloykou. OxapakTepusyute BHU
pacTBOpa SMYHOTO OeJKa.

Omnpit 2. Jlenarypaiiusi 6€JIKOB.

2.1. B npoOupky HajedTe 2 MJ pacTBopa SIMYHOTO Oeyka M J0OaBbTE HEMHOTO
pactBopa cynbdara meau (I1). OGpaTtuTe BHMMaHUE Ha JAeHATypaluio Oenka. B uém
OHa IPOSBIAETCA? YKaKUTE NPUUNHY JEHATYPALUU.

2.2. B npoOupky HajedTe 2 MJ pacTBopa SIMYHOTO Oeyika M J00aBbT€ HEMHOTO
cepHOil kucioThl. OOpaTuTe BHUMaHUE Ha BBIMAJCHUE OCAJKA. YKAXKUTE MPUUUHY
ATOTO SIBJICHUS.

2.3. B npobupky HaneiTe 2 MJ pacTBOpa SMYHOrO Oeyika u Harpeire. OOparute
BHMMaHHE Ha CBEpThIBaHUE Oenka. Kak Ha3pIBaeTcs ATOT rpoiiecc?

Omnpit 3. [[BeTHBIE peakInu Ha OCIKH.

3.1. buyperoBas peakuusi.

Haneiite B npoOupky 2 mu pactBopa Oenka, mo6aBbTe 1 M1 pacTBOpa cynbdara
meau (II) u 2 M ruapokcuaa Hatpus, Xopoiio B3oonTaiite. OOpaTuTe BHUMaHUE Ha
M3MEHEHHE OKpPAacKd pacTBopa. YKAKUTE XapaKTepHBIM TNpHU3HAK OWYypeTOBOM
peakiuu. Kakue QyHKIMOHAIBHBIC TPYNIbl MOJEKYJbl O€jika HUIrparoT poJib B
W3MEHEHUH OKpacKu?

3.2. KcaHTONPOTENHOBAs PEAKITUSL.

Hanetite B mpobupky 2 Mj1 pacTBopa Oeska npuiieite 1 M1 KOHII. a30THOM KUCIOTHI
1 Harpeiite cmech. OOpaTuTe BHUMAHHE HA W3MEHEHHE OKPACKU OCaaKa. YKKHUTE
XapaKTEpHbIA MPHU3HAK KCAHTONMPOTEMHOBOW peakuuu. Ha kakue (hyHKIMOHAIbHBIE
IPYIIbl JAHHAS PEAKIUS SIBISETCS KAYECTBEHHOM?

[To xomy paboThI 3aMIOJIHUTE TAOJUITY U CIETIATE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.
1. Kakwue cBsI3M y4acCTBYIOT B 00pa30BaHUU BTOPUYHON CTPYKTYpHI Oenka?
2. Kakwue BemiectBa 00pa3yrorcs nMpu THIPOIIN3E OEIKOB?
3. Kakwue cBsi3u y4acTByIOT B 00pa30BaHUU NEPBUYHOMN CTPYKTYpHhI Oenka?
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4. JlokaxuTe, 4TO OCJKHU ABIISIIOTCS 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»spo30i# (IIbUTH, IBIMBI), TIOPOIIKU
'K ["a3000paznas Kunkas I"a30BBIC 5MYJIBCUU U [IEHBI
KK Kunkas Kunxas OMysbcun: HePTh, KpeM, MOJIOKO
T/XK TBépnas Kunkas CycnieH3uu ¥ 30J14: Wi, B3BECh, acTa
I'/T ["a3o000paznas TBépnas [Topuctslie Tena
n KanunispHele CHCTEMBI: )KUIKOCTD B
XK/T Kunkas Teépnas
MOPUCTHIX TeJIaX, [PYHT, I0YBa
n . TBEpAbIE reTEepPOreHHbIE CUCTEMBbI: CIIJIABbI
T/T Teépnas Teépnas P p ’
OCTOH, KOMITO3UIIMOHHbBIE MAaTEPHAIIBI
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 BBITSHYTh HUTH. ['OpuUT | muxyiopaTane HE
31aCTUYHBIN, CUHUM IIJTAMEHEM. pacTBopsieTcs,
YKUPHBIA HA OIIYIIb. CTaHOBUTCS
PBIXJIBIM.
[HomuBuHMIXIOpUA | MSITKUMN. [Tpu |Ilpu narpeBanum pasmsryaetcs. |B amerone, Oenzosne
MMOHM>)KEHHOMN loputr HeGonpmUM TUTAMEHEM, |HE pacTBoOpsieTcsa. B
TeMIeparype o0Opa3yst d4epHBI IIapuk. BHe |AuxiopaTaHe
TBEpAbIMA M XpYIKUWA. |IiamMeHu racHeT. Ilpu ropenuum |HaOyxaer.
YYBCTBYETCS OCTPBIi1 3amax.
[Homuctupon Teepapii, xpynkuii, [Ipu HarpeBanuu pasmsryaercs, B aleToHe
MOYTH MPO3PAYHBIA.  |[JIETKO BBITATUBAETCS B HUTH. Ha0yxaer.
PactBopsiercs B
OeH30/1€e, KCHIIOJIE,
JIUXJIOpITaHE.
[TomumeTtnnmera- | TBepaplid, [Ipn HarpeBanum pasmsargaercs. |B aleToHe
KpwujaT IIPO3payvHbIN. l'oput xenThIM ¢ cMHEW KaitMoli |HaOyxaer.
mIaMeHeM, C  xapakTepHbIM |PactBopsiercs B
MOTPECKUBAHUEM, OeHzone, au- H
pacrmpocTpaHnss crenuuaecKkuil | TeTpaxyiopITaHe.
3armax CJI0KHBIX A(DHUPOB.
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http://ru.wikipedia.org/wiki/Почва
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http://ru.wikipedia.org/wiki/Композиционный_материал

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

HOE #okeHoi Oymaru. OcrtaroTcst [00pa3ys OecIBETHBINM |Ha0yxaeT 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.IbIi pacTBoOpsieTCs
OnecTAnMiA MapuK TEMHOTO
1IBETa

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

Ipunoowcenue 3

ILnoTHOCTDL M NMPOUEHTHOE COACPKAHUEC PACTBOPOB XJI0PpHAA HATPUS.

HHOTHOCT;’ *107%, KOHIEHTpa-11s [TnotHoCTE* 1073, KT/MP,
Konuenrpauus, % K/, %p ’ IIPU TEMIIEPATYPE

MIpU TEMTIEpaType

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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