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PEIIEH3USA

Ha METOJIMYECKHE PEKOMEH/IAlUHU 0 BBIMOJHEHUIO TaOOPATOPHBIX paboT Mo
o011e00pa3oBaTeNbHON TUCIUILIUHE « XUMUS» IS CTIEHUaTbHOCTH
TEXHOJOTUYECKOTO MPOQPUIIS
22.02.06 CBapoyHO€E TPOU3BOACTBO,
paspabortannbie npenogaBareneM ['BIIOY «tOxHo-Ypanbckuii rocy1apcTBEHHBIHN
TexHu4YecKkui kosuex» Kpupomeeron B.B.

Hacrosimue meTonuyeckne pPEeKOMEHIAIMA COCTaBICHBI B COOTBETCTBUU C
tpedoBanusiMu OI'OC CIIO no cneunanbHocT 22.02.06 CBapouHOE TPOU3BOICTBO
U C y4eTOM paboueii mporpaMMoii 001ieo0pa3oBaTeIbHON TUCIATTAHBI « X AMHUSD.

B ocHoBe 0011€00pa30BaTEIbHON AUCHMILUIMHBI « XUMUS» JIEKHUT YCTAHOBKA Ha
dbopMupoBaHHEe y 00y4aeMbIX IEJIOCTHOTO MPEICTABICHHUSI O MUPE U POJM XUMHUU B
CO3JIaHUU COBPEMEHHON €CTEeCTBEHHO-HAyYHOM KapTHHBI MHPa; (HOPMHPOBAHUE
HaBBIKOB UCCIIEA0BATEIILCKON pabOThI, pa3BUTHE TO3HABATEILHOTO HHTEPECA.

Hacrosimue meronuueckue pekoMmeHmanuu paccuuTanbl Ha 40 yacoB. Ux
collepKaHUE  OMpe/eNsaeT  METanpeJIMETHbIe, TMPEIMETHbIE W  JIMYHOCTHBIC
pe3yNbTaThl, BKJIIOYAET B ceOsl TMepeueHb JIabopaTopHBIX paboT, TpeOOBaHMS K
BBITIOJIHEHUIO  OTYETOB W KPHUTEpUU  OILICHMBAHUS, COJep)KaHue  padoT,
PEKOMEHIyeMYIO JTUTEPaTypy.

[IpencraBneHHBIN TIEPEUCHD BKITIOUAET PAOOTHI, TOCBAIICHHBIE OCHOBAM XUMUU
JTUCTIEPCHBIX ~ CHCTEM, W3yYCHHIO OCHOBHBIX KJIACCOB HEOPTaHWYCCKUX U
OpTaHUYECKUX BEIICCTB, BAXHEHIINX XUMHUYCCKUX MPOIECCOB, a TaKKE H3YUCHUIO
TPy TPUPOAHBIX M CHHTETHYECKHUX ITOJTMMEPOB.

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

MeTtonuueckre peKOMEHAAIMH TI0 BBHIMOJHEHUIO JTAOOPATOPHBIX pabOT MOTYT
OBITH PEKOMEH IOBaHBI I U3y4eHHs 00111e00pa30BaTeIbHON TUCITUTIIMHBI « X UMHUSH)
JUIL  CHEIUAIbHOCTH  TexHosiormdeckoro  mpoduus  22.02.06  CpapouHoe
MIPOU3BOICTBO.

K.T.H., JoueH T kadeapsl «Bomnoo TeeseHne H BO10-
cuab xenney HOKHO-Y paTbeKoro rocy1apec+BEHHONO (/]
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1. HOACHUTEJBHASA 3AIINCKA

Meroanueckiue PEeKOMEHJAllMU IO BBIMOJHEHUIO JIA0OPATOPHBIX paboT o
00111e00pa3oBaTeNbHON AUCIUIUIMHE «XUMHUS» MpeAHa3HAYEHBI NIl 00y4aronIuXcs
cnenuainbHocT 22.02.06 CBapoyHO€ MPOU3BOJCTBO TEXHOJOTUYECKOTO MPOQUIIs,
yudacTBylolei B peanuzanuu deaepanbHoro npoekta «lIpodeccuonanurery.

JlabGopaTopHble 3aHATHUS SBISIOTCS BAXKHBIM 3JIEMEHTOM 00IIe00pa30BaTeIbHOM
TUCITUIUIMHBL. B mpoliecce BBITIOJNHEHUS JTa0OpaTOPHBIX paboT, oOydarommecs
CUCTEMATU3HPYIOT U 3aKPEIUIAIOT MOJTYYEHHbIE TEOPETHUYECKUE 3HAHUSA, Pa3BHBAIOT
UHTCIJICKTyallbHBIE M MPO(PECCHOHANbHBIE YMEHHs, (OPMHUPYIOT DJIEMEHTHI
KOMIETEHIINI Oy IyIuX CIIeNUaIicTOB.

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

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

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

— ¢dopmupoBaHHe Yy  O0OydYarolmUXCs yMEHUN  MOATBEPXKIATh  3HAHUS
XUMUYECKUMHU ONBITAMH, aHAJU3UPOBaTh, MO3HABAThb MHOTI000pa3ve MPUPOIbI
BEILIECTB, HAKaIUIMBaTh (PAKTHI JUIsl CPABHEHUI, 0000IIEHUH, BEIBOJIOB, B TOM YHUCJIE
MIPU U3YYCHHUH IPYTUX TUCIHUILINH;

— pa3BuTHE Yy OOydYaromwuxcss ymeHuUW HaOmoAaTh (AKTBl U SBJICHUS U
OOBSACHATH UX CYIIHOCTh B CBETE M3YUYEHUSI TEOPUN U 3aKOHOB,;

— pa3BUTHE y OOYYAIOIMXCS YMEHHUI COIMOCTAaBJIATh PE3yJbTaThl MOJYy4YEHHON
paboThI C TEOPETUUECKUMU KOHIIETIIUSIMH;

— TpUOOpeTeHre OOYYAIOIIMMUCS CIEIMATBHBIX YMEHUN W HaBBIKOB PabOTaTh
CaMOCTOSATENIbHO; YMEHHM OCYIIECTBISATh HMHTEPIIPETAIIMI0 UTOTOB J1a0OpaTOpPHOM
paboThI, OLIEHUBATh TPUMEHUMOCTh TIOJIYYCHHBIX JAaHHBIX HA MPAKTHUKE, B KA4eCTBE
HMCTOYHHMKA HAYYHOTO 3HAHUS.

— OCO3HAHME OTBETCTBEHHOCTH OOYYarOMIMXCS CTPOTO COOJIIONATh MEPHI
Oe3omacHOCTH TIpU paboTe B JabOpaTOpWH, palMOHAIBLHO PacxojoBaTh padouee
BpeMs M XHMHYECKHE PEaKTHBBI B XMMHYECKOW abopaTopuu, a TakKe YMCHHMA
OKa3aHMs EPBOM TOMOIIIH;

Boinonnenune n1abopaTopHbIX pabdOT AMCHMIUIMHBL «XUMHUS» O00ECIeUHBAET
JOCTHKEHUE CIEAYIOIINUX PE3yJIbTaTOB 00yUEHUS:

JUYHOCMHBIX

— JIP 23 I'0TOBHOCTb K TPYAY, OCO3HAHUE [IEHHOCTU MAaCTEPCTBA, TPYAO0JII00UE;

— JIP 24 TOTOBHOCTb K AaKTHUBHOW JESITEIBHOCTH TEXHOJOTHYECKON U
COIMAIbHOW HAIMpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATH U
CaMOCTOSITEJIHO BBIMIOJHATH TAKyIO I€AT€IbHOCTD;

— JIP 25 Wurepec x pa3nuuHbiM cepam MnpodhecCHOHAIBHOM JeSTEeIbHOCTH,
yMEHUE CcOBeplIaTh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun
peann30BbIBaTh COOCTBEHHbIE KU3HEHHbIE TUIAHBI;
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JIP 26 TOTOBHOCTh U CHIOCOOHOCTHh K O0pa30BaHUIO M CaMOOOpPA30BAHHIO HA
HPOTSDKEHUH BCEH JKU3HU.

MemanpeomemHix:
VHUBEPCATILHBIX YUeOHbIX NOZHABAMENbHBIX 0eUCEULL:

MPII 02 ycraHaBIMBaTh CYIIECTBEHHBIM TMPU3HAK WJIM OCHOBAaHUS JJIA
CpaBHEHUS, KiacCU(UKAITUN U 0000IIEHNUS;

MPII 03 onpenensaTs nenu AeaTeIbHOCTH, 3a0aBaTh IapaMeTPbl U KPUTEPUU UX
JOCTUKEHUS,

MPII 05 BHOCHTH KOPPEKTHBBI B JIESITEIBHOCThH, OLICHUBATH COOTBETCTBHUE
pe3yJIbTaTOB LENSM, OLIEHUBATh PUCKU MOCIEACTBUN IESITENbHOCTH;

MPII 08 crnocoOHOCT, U TOTOBHOCTh K CaMOCTOSITEILHOMY MOMCKY METOJIOB
pEILICHUS MPAKTUYECKUX 337a4, TPUMEHEHHUIO PA3JIMYHBIX METOJOB IMO3HAHMUS;
MPII 13 ananu3upoBaTh MOJYYEHHBIE B XOJE PELICHMS 3aJa4d PE3yJIbTATHI,
KPUTUYECKHU OLIEHUBATH UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE;

MPII 17 ymeTh HEpeHOCUTh 3HAHHMS B TMO3HABATEIBHYIO U NPAKTUYECKYIO
00JIaCTH KU3HEACATEIBHOCTH;

MPII 19 BblABUTaTH HOBBIE WJEH, MNPEAJIAraTh OPUTHMHAIBHBIC IMOAXOAbI U
pELICHUS;

VHUBEPCATILHBIX KOMMYHUKAMUBHBLX OellCMBULL.
— MPK 03 Bnagers pa3iuuyHbIMU CIOCOOAMU OOIIEHUS U B3aUMOJICUCTBUA;
— MPK 06 mnoHuMaTh M HCHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOU W

UHIMBHUIYaJIbHON PaObOTHI;

VHUBEPCANILHBIX PecYNAMUBHbIX OelCEULL.
— MPP 0l caMocTOATENbHO OCYWIECTBIATh MO3HABATEIBHYIO IEATEIBHOCTD,

BBIABJIIATD HpO6JICMI)I, CTaBHUTb H Q)OpMYHHpOBaTI) COOCTBEHHEIC 3aJa4u B
O6p330BaTeJ'II)HOI>'I JACATEIIBHOCTH M )KMU3HCHHBIX CUTyalHX,

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

OTBCTCTBCHHOCTD 3a PCIICHHUC.

npeomMemHulx:
— IIP6 01 chopmupoBaHHOCTH MPEACTABICHUN: O XUMUYECKON COCTaBISIOIIEH

€CTeCTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XUMHHU B TO3HAHWUU SIBJICHUU
npuponbl, B (HOPMUPOBAHMM MBIIUICHUSI M KYJbTYpPhl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUYECKUX
3a/lad ¥ HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO H
IIPUPOIHOM CpeLE;

— TIP6 02 BiameHWe CHCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:

OCHOBOMOJIArarluye MOHIATUS (XUMHUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAs
00o0JIouKa aToMa, WMOH, MOJEKYJa, BaJeHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD,
CTENEHb OKHUCJICHMS, XUMUYECKas CBSI3b, MOJIb, MOJIIPHAsl Macca, MOJSPHBINA
0o0beM, yriaepoaHblid ckeneT, (yHKIMOHAIbHAS TpyMna, paguKkai, U30Mepus,
TOMOJIOTUYECKUN psAJl, YIJIIEBOJOPOABI, KHCIOPOACOAEPKALIME COEIUHEHUS,
OMOJIOTUYECKH aKTHBHBIE BelllecTBa (YriaeBOAbl, >KHUpbI, OEIKH), MOHOMED,
NOJIMMEP,  CTPYKTYpHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEIMHEHUS,
KPUCTAJUIMYECKAs] pEelIeTKa, TUIbl XUMHUYECKUX peakiuil (OKUCIUTEIbHO-
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BOCCTAHOBUTEIBHBIC, IK30-H SHIOTEPMHUUYECKHUE, PEaKIIM MOHHOTO OOMEHA),
pacTBOp, JJIEKTPOJUTHYECKAS IUCCOLUMALMS, OKUCIUTEIb, BOCCTAHOBHTEID,
CKOPOCTb XMMHYECKOW peakluu, XUMHUUECKOE PABHOBECHUE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOT0 CTpoeHHUsi opraHudeckux BemiectB A.M. Bbytieposa,
TEOpUSL DJIEKTPOJIUTUYECKOM HOUCCOlMaluu, Iepuoauyeckui 3akon J[.U.
MenneneeBa, 3aKOH COXpPAaHEHHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHMA
A3BIK XUMUH, (AKTOJIOTHYECKHUE CBEICHUSI O CBOWCTBAaX, COCTaBe, MOJTYyYCHUU
1 0€301aCHOM HCIIOJIh30BAHUN BAXKHEUIIINX HEOPTAHWYECKUX U OPTaHUYECKHIX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;

— IIP6 04 cdopmupoBaHHOCT, yMEHHM HCIONB30BaTh HAMMEHOBAHUS
XUMUYECKUX COCIMHEHUN MEXAYHAPOJHOTO COI03a TEOPETUYECKON H
NPUKIAJIHOW XUMHUM W TPUBHAIbHBIE HA3BAHUSI BaKHEUIIMX BENIECTB,
COCTaBIISITH (DOPMYJTBI HEOPTAHUISCKUX U OPTAaHUYECKUX BEIIECTB, YPABHEHUS
XUMHUYECKUX PEaAKIUH, OOBACHATh MX CMBICH;, MOJATBEPXKAATh XapaKTEepHBIC
XUMHUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU H
3alUCAMM YPABHEHUN XUMHUECKUX PEaKIIHil;

— [IP6 05 cdhopMupoBaHHOCT, YMEHUW YCTaHABIWMBATHb IPUHAJICKHOCTh
U3YUYEHHBIX HEOPraHMYECKWX W OPraHMYECKHUX BEIIECTB K OIPEICICHHBIM
KJIaccaMm M TPYIIaM COECIMHEHUM, XapaKTEPU30BaTh UX COCTaB U BAKHEUIINE
CBOKCTBA; ONpPEACNSATh BHJbBl XMMHUYECKHUX CBS3€M (KOBAJICHTHAsl, MOHHAs,
MEeTaJlJInYecKasi, BOJOPOJHAs), THUIbl KPUCTAUIMYECKUX PEIIETOK BEIIECTB;
KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIINH;

— [TIP6 06 BnajgeHue OCHOBHBIMH METOJIAMH HAy4YHOTO TO3HAHUS BEIIECTB U
XUMHUYCCKHUX SIBIICHUI (mabmroieHue, M3MEpPEHHUE, 3KCIIEPUMEHT,
MOJICTTUPOBAHUE;

— IIP6 07 chopMUpOBAHHOCTh YMEHHMI MPOBOAMTH PACUYEThl MO XUMHUYECKUM
dbopMynamM ¥ ypaBHEHUSM XHUMHUYECKHX pEaKIUd C HCIOJIb30BAHUEM
(Gu3NUEeCKUX BEIWYUH, XapaKTePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpPMaJbHBIC YCJIOBHS) Ta30B, KOJIUYECTBA
BEILIECTBA; MKCMOJIb30BATh CUCTEMHbICE XUMHWYECKHE 3HAHUS [JISl MPUHSITHUSA
pELIEHU B KOHKPETHBIX KU3HEHHBIX CUTYallMsIX, CBA3aHHBIX C BEIIECTBAMU U
UX IPUMEHEHHUEM,

— [IIP6 08 cdopMupoBaHHOCTH YMEHUI MJIAHUPOBATH U BBITIOIHATH XUMHUECKUI
AKCIEPUMEHT (TIpeBpalleHUs] OPraHWYECKUX BEHIECTB IMPU HarpeBaHUM,
MOJYyYEeHHE JTWICHA WM U3YYEHHE €Tr0 CBOMCTB, KAaU€CTBEHHBIC PEaKIMU Ha
anpACTUABI, KpaxMmal, YKCYCHYI KHCIIOTYy; JieHaTypauus O€JIKOB IMpu
HarpeBaHWM, I1IBETHbIC pPEAKIMU OEJIKOB; MPOBOAUTH PEAKIUU HOHHOTO
oOMeHa, ompeAessIiTh Cpey BOIHBIX PACTBOPOB, KaueCTBEHHBIC PEaKIIMU Ha
cynbdar-, kapOOHAT- M XJOPUJ-aHUOHBI, HAa KATHOH aMMOHHUS; peniaTh
AKCIEpPUMEHTaNIbHbIE 3a7auu no TemMaM "Metamibl" u "Hemeramns") B
COOTBETCTBHUHM C TIPABWJIAMH TEXHHKH OE30MacCHOCTH TpU OOpaIlleHUuu ¢
BEIIECTBAMU U J1AOOPATOPHBIM OOOPYAOBAHUEM; MPEACTABIATH PE3yJIbTATHI
XUMHUYECKOTO HKCIIEPUMEHTa B (pOpMe 3amucH ypaBHEHUN COOTBETCTBYIOIINX
peakimii 1 GopMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB.

anemenmoe OK u IIK:



— OK 01 Beibupats ciocoObl perieHus 3a1a4 npopecCuoHaNbHOMN 1eATeIbHOCTH
IPUMEHUTENBHO K PA3JINYHBIM KOHTEKCTaM;

— OK 02 Hcnonp30BaTh COBPEMEHHBIE CPEJICTBA ITIOMCKA, aHAIU3A U
uHTepnpeTanuu nHpopMay 1 nHHOPMAITMOHHBIE TEXHOJIOTHH,

H606XOI[I/IMBIG JJIA BBIIIOJIHCHUA 3a1a4 HpOCI)eCCI/IOHaJ'IBHOf/'I ACATCIBHOCTH,

— OK 04 D¢ddexTtrBHO B3aMNMOICHCTBOBATh M pa0OTATh B KOJIJICKTUBE H

KOMaH/Ig;

— [IK 2.2. PaccuutbiBaTh OCHOBHBIE TEXHUKO-I)KOHOMHYECKHUE TTOKA3aTENIN
JeSITEIbHOCTH MPOU3BOJACTBEHHOTO y4acTKa.
Onucanue Kaxaon mabopaTopHOl pabOThl COAEPKUT HOMEp, Ha3BaHHE, IIEJb

paboThI, TEpeYeHh PEAKTHUBOB U O0OOpPYIOBaHUS,

dbopMupyembie B TIpoIecce

BBITIOJTHEHHs pa0OThl 3HAHUS U YMEHUS, OMMCAaHUE aIrOpUTMa BBITTOJHEHUS paOOTHI,
BBIBOJI M KOHTPOJIbHBIE BOMPOCHI (C II€NIbI0 BBISIBUTH U YCTPAHUTH HEIOYETHI B
OCBOCHHMH Marepuaina). OT4eT o npoJernaHHOW padoTe BBINOJIHAETCS B TETPAASIX IS
71a00paTOPHBIX pabOT, KPATKOE OMKCaHUE pabOThl OPOPMIIIETCS B BUEC TAOJIUIIBI:

Anroputm BBIIOJIHEHUS u YpaBHEHUS PEAKIIMI U BBIBOJBI
Ha0JII0ICHUS

Kpurepuu onenuBanus:

— OueHka «OTIMYHO» BBICTABISETCS OOywarouiemycs 3a paboTy, BBINOJIHEHHYIO
0e30mKn004YHO, B TMOJHOM OO0BEME C YYETOM palUOHAIBHOCTA BBIOPAHHBIX
pELICHNI;

— Ormenka «XOopoIIo» BBICTABISETCS O0ydaroniemMycsi 3a padoTy, BBHIIIOJHEHHYIO B
HOJTHOM 00bEME C HEJI0UETaMU;

— OuneHka «yAOBJIETBOPUTEIBHO» BBICTABISIETCS OOydaromemycsi 3a pabory,
BBITIOJIHEHHYIO B HE MOJHOM 00beme (He MeHee 50% mpaBMIIBHO BBIMOIHEHHBIX
3aJlaHui OT 001Iero oobeMa padoThl);

— OleHKa «HEYAOBJIETBOPUTEIBHO» BBICTABISIETCS OOydarlieMmycs 3a padorty,
BBITIOJIHEHHYIO B HE TMOJHOM oObeMe (MeHee 50% mpaBHIIBHO BBIMOTHEHHBIX
3alaHuid OT o01Iero o0beMa padboThI).

2. IEPEYEHbB JABOPATOPHBIX PABOT

No Kou-
N HaunmeHnoBanue 1a00paTopHOii padoThI BO
padoThI
4acoB
1. CrniocoObl pa3iesieHHs TeTePOreHHbIX CUCTEM. 2
2. [IpurotoBieHue AUCIEPCHBIX CUCTEM U UCCIIECIOBAHUE UX 9
CBOWCTB.
3. [TpuroroBienune pacTBopa 3aJJaHHON KOHIICHTPAIUU. 2
4, [TpoBenenne peakiuii HOHHOTO OOMEHA. 2
5. HccnenoBanue CBOMCTB KMCJIOT, OCHOBAHMM, COJICH. 2
6. ['uaponus coneit. 2
7. Pemenune skcriepuMeHTaIbHBIX 33/1a4 Ha WICHTH(PUKAIIATO 9

HEOPTraHWYECKUX COCIMHECHUN.




e } Kou-
paGoTHI HaumeHnoBaHue j1abopaTopHOi padoThI BO
JacoB

8. HccnenoBaHne  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  CBOMCTB 9
METAJUIOB, HEMETAJIOB U UX COEIUHEHHIA.

9. HccnenoBanue BIWSHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTH 5
XUMHUYECKON PEaKIIHH.

10. | XumHueckoe paBHOBECHE U YCIOBUS €r0 CMEIECHUSI. 2

11. Uccnenosanue CBOMCTB METAJUIOB M X COEIUHEHUIA. 2

12. | Tlony4yenue, cobupaHue u pacrno3HaBaHUE Ta30B. 2

13. CpaBHeEHHE CBOMCTB IPOCTHIX BEIIECTB, OKCUIOB M THIPOKCHJIOB 9
anemeHToB III nepuona.

14. Koppo3ust meTaninoB 1 METO/IbI 3a1IUTHI. 2

15. [IpoBeneHue peakiuii o 0OHAPYKEHUIO YTIepoia U BOJIOPO/ia B 2
OpPraHMYECKUX BEIIECTBAX.

16. Pacno3naBanue miacTmMacc ¥ BOJIOKOH. 2

17. HccnenoBanue CBOMCTB CIUPTOB U AJIbACTUIOB. 2

18. HccnenoBanne CBONCTB KAPOOHOBBIX KUCIIOT U UX COJICH. 2

19. HccnenoBanne CBONCTB IJTIOKO3bI, Caxapo3bl, Kpaxmaia. 2

20. HccnenoBanme CBOUCTB OEIKOB. 2

JIABOPATOPHAS PABOTA Ne 1
Ha3zBanue pa6orbi: CriocoObl pa3eneHus reTepOreHHbIX CUCTEM.
esu padoThI:

1. O3HaKOMHTHCS ¢ 00PA3IIOM CMECH (COJIb C TIECKOM);

2. IlpousBecT  pas3ieneHue CMECH, HCHOJb3ys  pa3iudHbie  CIOCOOBI

(oTcTanBanue, (GUIBTPOBAHUE, BHITTAPUBAHUE).

Peaktusbl: [loBapeHHas coib, NECOK, BOAA, IPEBECHBIE OMUIKU, KPACUTENb.
OO6opynoBanue: XUMUYECKHM CTakaH, CTEKJISIHHAs Tajo4ka, (QUIbTpOBaIbHAsS
Oymara (OymaxHbli (UIIBTpP), BOPOHKA, IITATUB, (apdhopoBas yalika, MarHur.
Pesyabrarsl:

memanpeomemnwie:. MPII 02, MPII 03, MPII 05, MPIT 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;

npeomemnwie: 11P6 01, TTPG 04, ITP6 07, 11P6 08;

3HAHMA: CIIOCOOBI pa3/IeNIeHUs CMECEH;

YMEHMSI: BBITIOJHATh J1a00paTOPHBIN SKCIIEPUMEHT MO Pa3ACICHUIO0 CMECH.

Xoa pa6oThi:

OmnebiT 1. PacTBOpeHUe 3arpsi3HeHHON coau. OTcTanBaHue.

Paccmotpute cmech conu ¢ neckoM. [lompoOyiiTe oTnenuts coib OT necka. B
CTakaH cO cMecblo Hanelte mnpuMepHo 20 mi Boabl. CoaepkuMoe cTakaHa
MEPEMENINBANTE CTEKIIIHHOM NAallOYKOW JI0 pacTBOpeHus conu. Jlaute pacTBopy
orcrositca. OOpaTuTe BHHMMAaHHE Ha OCEJAHHE YaCTUYEK TeCKa W YMEHBIIICHUE
MYTHOCTH pacTBOpa.

OmbiT 2. PUILTPOBAHHUE.




bymaxublii GUIABTP MOMECTHTE B BOPOHKY U CMOYMTE BOJOW, paclpaBbTe €ro,
4YTOObl OH IUIOTHO MPHUMBIKAJI K CTEHKaM BOPOHKU. BOpOHKY BCTaBUTH B KOJBIIO
mratuBa. KoHen €€ NOJKEH KacaTbCid BHYTPEHHEHW CTEHKH CTakaHa, B KOTOPOM
coOupaetcsi oTGUILTPOBAHHBIM pacTBOp. MyTHBIN pacTBOp HayielTe Ha (PUIBTP 1O
CTEKJISIHHOM nayniouke. B crakaH cTeuer mpo3paydHblil GuiabTpar.

OnpiT 3. JIeCTBHE MATrHUTOM.

Ha guctox Oymard HachlllbT€é HEMHOIO MOPOIIKOOOpPa3HOM cepbl U
nopoiikooOpazHoro kene3a. I[lepememiaiite BemecTBa ImmarenaeM. YTo Bbl
HaOIroAaeTe Mpy ACHCTBUM MarHuTa Ha MOJTYYEHHYIO CMECh?

[Togymaiite, Kak MOKHO Pa3JeHUTh 3Ty CMECH, €CIIM OTCYTCTBYET MarHur.

OmnebiT 4. OTCTauBaHUE.

[TomecTuTe CMeCh IecKa U IPEBECHBIX OMWIOK B BOAY, pa3MeEIIanTe CTEKITHHON
MaJIOUYKOM. /(1 pasgeneHus MOJydMBIIEHCS CMECH IOJOKIUTE HEKOTOPOE BpEMH,
noka 0oJiee TSKENbIe YaCTHUIBI HE OCAIYT Ha JIHO, @ MEHee TSKENbIe He coOepyTcs Ha
ITOBEPXHOCTHU BOJBI. AKKYpaTHO CHUMUTE C MIOBEPXHOCTH BOJIBI BCIUIBIBIIME OIUIIKH,
a OCTaBIILYIOCS BOJlY CIICHTE.

[To xony pabOThI 3aMOAHUTE TAOIUIY U CAETANTE BHIBODI.

KoHTpoJsbHBIE BOIIPOCHI.

JlaiiTe ornpeneneHns roMo- U TeTEPOreHHbIM CUCTEMaM
Ilepeuncnure METOABI Pa3EIeHNs T€TEPOTrEHHBIX CMECEH
HaszoBure npruMepsl TOMOTEHHBIX CMECEN
[IpuBeauTe npuMepbl reTepOreHHbIX CMeceu
[Ipennoxure cnocoObl pasliefieHus cMecu a) OCH3MHA W BOJbI, 0) MOBapEHHOMU
COJI U BOJIbI

abrwnE

JIABOPATOPHAS PABOTA Ne 2

Ha3zanme pa6orbl: IIpuroroBieHUe IUCHEPCHBIX CUCTEM M HCCIEAOBAHUE HX
CBOMCTB.
esu padoThi:

1. IlpuroroButh CycneH3Wi0 KapOoHaTa Kajbllud B BOAC, H3YYUTh €&

YCTOWYUBOCTH U (ha30BBIN COCTAB;

2.  O3HaKOMUTKCS ¢ 00paslamMM JUCTEPCHBIX CUCTEM (TI€HBI, IMYJIbCHH, TBEP/IbIC
TeTEPOreHHbIE CHCTEMBI), OTIPENICIIUTh UX (DA30BBIN COCTAB.
PeakTuBbi: KapOoHar kanbius, Boaa, MbLIO, MOJIOKO, xjopu xenesa (III), cruiassl.
Oo6opynoBanue: lItatuB, mpoOUpPKHU, JEpKaTEIb.
Pesyabrarni:
memanpeomemnwie: MPII 02, MPII 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemmnwie: 11P6 01, T1PG 04, ITP6 07, I11P6 08;
3HAHUS : IPUMEPHI JUCIIEPCHBIX CUCTEM,
YMEHHUSI: OTIPENIETISATh AUCTIEPCHYIO (Pa3y v TUCTIEPCUOHHYIO CPETy.
Xoxa padoThI:

Ompit 1. IMonydenune cycnieH3un KapOoHaTa KaJIbIHUI B BOJIC.
B dapdopoBoii cTynke THIATENTFHO pPa30TPUTE KYyCOUEK Mena JO TOHKOTO

nopoika. BHecure B mpoOHpKy HEMHOTO M3MEIHLYCHHOTO TMOPOITKa, mpuiieite 4-5
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MJ BOJbl W HECKOJBKO pa3 »dHEPTUYHO BCTPAXHUTE Mpodupky. OTMEThTE
PaBHOMEPHOE paclpeiesieHre MOpOoIIKa Meia Mo BceMy o0beMy cpeabl. [loctaBbTe
npoOUpKy B IITaTUB W HaOMIOAATe Yepe3 HECKOJIbKO MHHYT pPacCiIOCHUE
MOJIYYEHHOM CYyCIIEH3UHU.
Kakune cucremsl Ha3zpBatOT cycrneH3ussMu? UTo sBISETCS B JAHHOW CYCIIEH3HUU
ucriepcHol (a3oit, TUCIepCHOM cpeoi?
OmnpiT 2. O3HaKOMIIEHHE ¢ 00pa3laMH JIUCIIEPCHBIX CUCTEM.

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

MeTaJuIMYecKas MIACTUHA — TBEP/bIE TE€TEPOTCHHbBIE CUCTEMBI (CILIAB).

[Tonb3ysice npunoowcenuem 1, onpenenure B AaHHBIX JUCHEPCHBIX CUCTEMAX
arperatHoe COCTOSIHUE AUCTIEPCHON (ha3bl U TUCTIEPCHOM Cpebl.

[To xomy pabOTHI 3aMOJIHUTE TAOIHITY U CACIIAUTE BHIBOIBI.

OmnpiT 3 [losyueHue 30715 U €ro Ka4eCTBEHHAs XapaKTePUCTUKA.

[TosryuuTe rupo30msb. s 3Toro B unctyro kosnly k 50 Mi1 Bojbl, HAarpeTou 10
kuneHuss no6aBpTe 1 Mi HacelmeHHoro pactBopa FeCls. Ilocnmeanmii pactBop
MPWIMBANTE MO KAIUISIM U TIPU MHTEHCUBHOM TE€PEMEITUBAHUN COAEPKUMOTO KOJIOBI.
[Ipu3HakamMu MOJTy4YEHUS] 30Ji1 SBIAIOTCA W3MEHEHHUE I[BETa PACTBOpPA, IOJIHOE
MCYE3HOBEHHE OKPACKM HCXOJHBIX BEILIECTB, ONAJECLUEHUUs WIN HeOO0JIbIIOoe
IIOMYTHEHHE.

HccnenyiiTe noiy4eHHbIA 30516 TP Pa3HbIX CIOCO0aX PACCMOTPEHUS:

- B IIPOXOJSILIEM CBETE, T. €. B HAIPABJICHUH HAa UCTOYHUK CBETA, HAI[pUMEDP Ha
OKHO; - B PacCesHHOM CBE€TE, T. €. IpU OOKOBOM OCBELICHUH, MEPHEHIUKYISIPHOM
HaIlpaBJIEHUIO paccMoTpeHus 30as8. OTmeTbTe, HAOMIOJAIOTCS JIM  SBJICHUSA
ONAJIECUCHLIUH, SIBISIETCS JM 30Jb MPO3pPAavyHbIM, CIA0OMYTHBIM WM MYTHBIM,
MMEIOTCS JIM B3BELIEHHBIE YacTUIBI B O00BbEME 30Ji1 WJIM MPOU30LUIa HUX
CeAUMEHTAIMs. YKaXHUTe IBET 30J5, 0OpaTuTe BHUMAaHWE HA HWHTEHCUBHOCTH
OKpPaCKH U U3MEHEHUS B IIBETE MPHU Pa3HBIX CIIOCO0AX PACCMOTPEHHS.

KoHTpoJibHBIE BONIPOCHI.

1. TlpuBeaute TpU TpuUMEpa JUCHEPCHBIX CUCTEM (HE PACCMOTPEHHBIX B
nabopaTopHOii paboTe) ¢ yKa3aHHUEM arperarHoro COCTOSIHHS JUCTIEPCHOU (a3bl U
TUCTIEPCHOM CPEJIbL.

[Touemy 30J1b MOXKHO Ha3BaTh AUCIEPCHON CUCTEMON?

UeM 30716 OTIIMYAETCA OT Teds?

Kaknmu metomamMu noaydaroT AUCIEPCHBIE CUCTEMBI?

W

JIABOPATOPHASI PABOTA Ne 3

Ha3zBanmue patdorsi: [[puroropiienue pacTBopa 3aJlaHHON KOHLIEHTPAIlUH.
esu padoThi:

1. HayuuTbcs COCTABIATHh PACTBOPHI JTFO00M KOHIICHTPAIIHH;

2. HayuuTbcs pemaTh 3a7ja4d M0 HaXOXKJISHUIO MacCOBOH JI0JTH, MAacChl

pacTBOpa, paCTBOPUTEIISI U BEIIECTBA.
PeakTuBbl: CaxapHblil Iecok, Boja.
O6opynoBanue: Bechl, pa3HOBECHI, CTEKIITHHBIHN IIMIIMH]IP, KOJIOA.
Pesyabrarsl:



memanpeomemnste. MPII 02, MPII 03, MPII 05, MPIT 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemmnwie: I11P6 01, T1PG 04, ITP6 07, ITP6 08;
3HAHMSA: CIIOCOOBI BBIPAXKEHUSI COCTaBa pacTBOPa,;
YMeHHsI: pellaThb pAcueTHbIE 3aJadd Ha ONPEACIICHHE MAacCOBOM A0
PacTBOPEHHOT'O BEUIECTBA.
Xoa padoThi:

OIIBIT 1: IIpuroroBiaeHue pacTBOpa caxapa MO0 HWCXOJHBIM Macce BEUIECTBA U
00BEMY pPacCTBOPUTEIIS.

OtMmepbTe MEpHBIM HHIMHAPOM 50 MII AUCTHIITIMPOBAHHOW BOJBI U BIIEHTE €€ B
KOHHUYECKYIO KOJIOOUKY EMKOCThIO 100 MIL

YaiiHy1o J0XKy caxapHOro rnecka (Wiu JBa KyCOuka) B3BEChTE Ha J1a00paTOPHBIX
BECAX, 3aT€M IMOMECTUTE €ro B KOJOOYKY C BOJOM M MNEPEMEIINBANTE CTEKISTHHOU
NAaJIOYKOM 10 TOJTHOTO PACTBOPEHUSI.

Tenepp mnpucrynante K pacd€éTHOM 4acTh. BHauane paccuuTaiTe MacCOBYIO
J0JII0 caxapa B pacTBope. HeoOxoaumblil 1aHHbBIE Y Bac €CTh: Macca caxapa, 00bEM
BOJIbI, TUIOTHOCTH BOJIbI IPUMUTE paBHOM 1 r/mil.

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

m(p-pa) = m(cax.) + m(BO,E[BI)

m(BO,E[LI):V(BOL[LI) . P(soasr)

Bbl Tak ke cmoXkere paccuuTarh, CKOJIBKO MOJIEKYJI caxapa COIEPKUTCS B
MOJIYY4EHHOM PACTBOPE, UCTOJIb3YS U3BECTHBIM BAM COOTHOIIICHUSA:

N(MOJ‘I. cax.) — NA . n(cax.)

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

ITockonbky caxap coctrouT Ha 99,9% wu3 caxaposbl, UMeEOUUNA (QopMyITy
C12H2,011 , TO BBI JIETKO pacCcUMTAETEe MOJIIPHYIO MAacCy caxapa W 3aTeM Hauaere
YHUCJIO MOJIEKYJI caxapa B MOJTyYE€HHOM BaMH PacTBOpE.

OIIBIT 2: IIpuroToBiaeHUE pacTBOPA COJIU 3aJaHHOM KOHIICHTPAIIMH.

[IpuroroBrTe 15%-HBII paCTBOP MOBAPEHHOM COJIN.

Jlns aToro cHavayiia BBIOGPHUTE IPOM3BOJIBLHO MAacCy pacTBOpa, pPacCUUTAMUTE
MacCy BEIIECTBA, 3Hasi MACCOBYIO JIOJIO, 3aTEM BBICUUTANTE MACCY PACTBOPUTEIS U
TOTOBBTE PACTBOP.

ITo xomy pa®oTHI 3aMoJHUTE TAOIUITY U CACTANTE BEIBOIBI.

KoHTpoJibHBIE BONIPOCHI.
1. Pemmth 3amaqy Ha ONpeACIICHUE MACCOBOM JOJIM PACTBOPEHHOIO BEIIECTBA
(KapTOUKy C 3aJIaHMEM MOIYYUTh Y IPENOIaBaATENA).

JIABOPATOPHAS PABOTA Ne 4

HasBanue npakTtudeckoi padorsi: [IpoBeaenue peakuuit HOHHOTO 0OMeHa
esu padoThi:

1. Onpenenuth yciaoBUs NPOTEKAHUS PEAKIIMI HOHHOTO OOMEHA 70 KOHIA;

2. BBINOMHUTD peaklMi HOHHOTO OOMEHa.

3. Hanmcath MonekynsipHbIe U HOHHBIE YPABHEHUS BBHITTOJIHEHHBIX PEAKIIH.
PeaxkTuBbl: pactBopbl: xyopun xkene3a (III), kapOonar narpus, cynbdar menw,
XJIOpHU Oapusi, CepHast KUCIOTa, TUIPOKCHUT HATpHsl, (eHOI(DTaTICHHOBBIM.
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O6opynoBanue: Illtarus, npoOupKH, 1epKaTeib.
Pe3syabTarnbl:
memanpeomemnwie. MPII 02, MPIT 03, MPII 05, MPII 08, MPII 13, MPII 17, MPII
19, MPP 05, MPK 03, MPK 06;
npeomemmnwie: I11P6 01, T1PG 04, ITP6 07, I1P6 08;
3HAHMS:
— OCHOBHBIE IOJIOKEHUSI TEOPUH IJIEKTPOJIUTUUECKON AUCCOIUALINN;
— YCJIOBHSI MPOTEKAHMs peaklMii HOHHOTO OOMEHa /10 KOHIIA;
YMEHHSI: COCTaBJISITh YPaBHEHUSI PEaKIMid HMOHHOTO OOMEHa B MOJIEKYJSIPHOW M
MOHHOU (opMe.
Xoxa padoThI:

Omnpit 1. Peakiyuy, npoTekaronme ¢ 00pa3oBaHUEM OCaIKa.

K 1-2 mn pactBopa xnopuaa Oapust noOaButh 1-2 Mi1 pacTBopa CEpHOMR
kucnoThl. [IponabmionaiiTe BeinageHue 0€I0ro rycToro 0caaka.

K 1-2 mn pactBopa xnopuna xenesa (II1) mod6aButs mo xarisim 1-2 mut pactBopa
ruapokcuaa Hatpusi. Kak usmensiercst user pactsopa? IlponaGnrogaiite BbinajeHue
Oyporo XJombeBUIHOTO OCAJIKA.

K 1-2 mn pactBopa cynsdara menu (I1) no6aButh mo xarmism 1-2 M pactBopa
rujgpokcuaa Hatpus. Kak usmensiercs uset pactopa? IIponabitomaiite BoimaneHue
CHUHEro aMOp(HOTO OCajKa.

Hanummre ypaBHEHMS BBINOJHEHHBIX PEAKLIWNA B MOJIEKYJSIPHOM M HOHHOU
dhopme.

OnpiT 2. Peakiyy, NPOTEKAONIME C BbIICJIEHUEM ra3000pa3HOr0 BEIIECTBA.

K 1-2 M pactBOopa kapboHaTa HaTpusi 100ABUTH MO KarusiM 1-2 mul pactBopa
cepHoil kucnotel. Habmogaercss nu OypHoe BbljieNieHue raza? M3meHseTcs: Ty 1BET
pactBopa? Hamummure ypaBHEHHE [TaHHOM PEAKIMM B MOJICKYJISIPHOW W HOHHOMU
dhopme.

OnpiT 3. Peakimu, NpoTeKaromire ¢ 00pa30BaHUEM BOJIBI.

K 1-2 mi pacTBOpa ruapokcuaa HaTpust 100aBUTH 1-2 Karm HHIUKATOPA, 3aTEM
n00aBUTH 3-4 KaIlju pacTBOpa CepHOM KHUCIOThL. Kak n3MeHseTcs okpacka pacTBopa
nmocie A00aBleHUS WMHAMKATOpa; Tocle jgo0aBieHuss Kuciaotel? Hanwummre
ypaBHEHUE JAaHHOW PeaklMM B MOJIEKYJISIPHON U MOHHOU (hopme.

[To xomy paboThI 3aMOJIHUTE TAOIHILY U CACIIANTE BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.
OcyiiecTBUTE LIENOYKY IPEBPAILICHUIA:
1 Bapuant MgSO,— Mg(OH), — MgCl,
2 Bapuaat CaCOz; — CaCl, — AgCl
3 Bapuant NaOH — Na,SO, — BaSO,
4 Bapuantr CuSO,; — Cu(OH), — Cu(l,

JIABOPATOPHAS PABOTA Ne5
Ha3Banmue padotsi: VcciieoBanue CBOMCTB KUCIIOT, OCHOBAHMH, COJICH.
esu padoThi:
1. [IpoBecT OMNBITHI, MOATBEPKIAIOIINE CBOMCTBA KHUCIOT, COJIEM U
OCHOBAHUI;
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2. Harmucarb MONEKyIsIpHBIE M MOHHBIC YPABHEHUS BHITIOJTHEHHBIX PEAKITUN.
PeakTuBbl: CepHas KUCIOTa, COJIsIHAS KUCTIOTA, TUIPOKCU HATpHsl, BoAa, KapOoHaT
HaTpus, cynbdat menu (I1), xaopua Gapusi, XJI0pua HATPUs, UHAUKATOPHI, >KeJIe3HAs
IJIACTUHKA, OKCUJl MEH.

Oo6opynoBanue: Illtarus, mpoOupku, Aep>KaTesb, FOpeiKa, Cyxoe roproyee, CluyuKH,

CTEKJISIHHAS MaJIOUKa.

Pe3syabTarnl:

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

03, MPK 06;

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

3HAHMA: CBOMCTBA KHUCJIOT, OCHOBAaHHUM, COJICH,

YMEHMSI: BBINOJHATh XUMHUUYECKUU DSKCIEPUMEHT IO PaClO3HABAHUIO KHUCIIOT,

OCHOBaHMH, COJICH.

Xozx pa0dorhI:

OneIT 1. DKCIIEpUMEHTATBHOE ONPEACIICHNE BEIAHHOTO BENIECTBA.

1 BapuanT B Tpex mpoHyMepoBaHHBIX MPOOMPKAX HAXOAUTCS CEpHAsl KUCIIOTA,
BOJIa U KapOoHaT Hatpus. [Ipu momMomm MHIUKATOPa METHIIOPAHXKEBOTO U PEAKTHUBA
OTpeNennTe, B KaKOoW U3 MPOOUPOK HAXOJUTCA KHUCIOTA, B KaKOW COJb M B KaKOU
Boja. OObsicHuTe Habmomaemble 3(dexTsl mpu uX pacno3HaBanuu. Hamwumwmre
ypaBHEHUS peakiuii 0OMeHa B MOJIEKYJISIPHOM U HOHHOM BUJIE

2 BapuaHT B Tpex mpoHyMepoBaHHBIX MPOOUPKAX HAXOIUTCA XJIOpHUA Oapus,
a30THas Kuciaora u Boaa. [lpum momomu wuHAMKATOpa (EeHOIDTATEHHOBOTO U
peakTUBa ONMpPENeNUTE, B KAaKOW U3 MPOOMPOK HAXOJUTCA KUCIOTa, B KAKOW COJIb U B
kakoil Boga. OObsicHuTe HaOmogaembie SPGEKTbl MPU HUX PACHO3HABAHMH.
HanumuTe ypaBHeHUs peakinii oOMeHa B MOJIEKYJIIPHOM U HOHHOM BHJIE

OmnbIT 2. OcCyllecTBICHUE LIETOYKH PEBPAIICHUN:

FGClz

1 Bapuant Fe — FeSO,— Fe(OH), <

FeO
Hanumure ypaBHeHuUs: peakuuii oOMeHa B MOJIEKYJIIPHOM U MOHHOM Buze. s
peaKIuy 3aMelIeHUs COCTaBUTD AJIEKTPOHHBIN OanaHc.
2 Bapuantr CuO — CuSO4 — Cu(OH), — CuCl, — Cu.
Hanumwure ypaBHeHUs peakiuii o0OMeHa B MOJIEKYJIIPHOM U HOHHOM BHJIE.
ITo xomy paboOThI 3aMOTHUTE TAOIHILY U CHIETANTE BHIBOIBI.
KoHTpo/sibHbIEC BONIPOCHI.

YKa)XKUTE OKPACKy JJAKMYCa B KACIJIOM, HIETOYHON, HEUTPaIbHOM Cpelie.

2. IlpuBenuTe mpumep MeTasuia, KOTOPBI HE BBITECHSAET BOAOPOA U3 pa30aBICHHON
COJITHOM KHCIIOTBI? A Kakoi BbITeCcHAET? OTBET MNOATBEPAUTE YpaBHEHHEM
peaKIuu.

3. B pesynbrare B3auMONEHCTBUS KaKWX COEIWHEHUN MOXKHO TMOJYYUTH COJIb?
[IpuBenute 3 ypaBHEHHS pEeaKIIHil.

=

JIABOPATOPHAS PABOTA Ne6
Ha3Banmne npaktudeckou padorsi: [ naponus cosneil.
esu padoThi:
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1. WcneITaTh AeiicTBHE pacTBOPOB COJIEH HA MHIUKATOD;

2. Hanucath ypaBHEHHUsI peakIil THIPOIU3a B MOJIEKYISIPHOM U HOHHOM BH/IE.
PeakTuBbI: pacTBOpHl cojiel cynbdara xenesza (II), kapbonara HaTpus, cyiabdara
MEIU, XJIOPUJ HATPHsl, XJIOPHUIA AITFOMUHHUS, YHUBEPCAIbHBIN UHIUKATOP.
Oo0opynoBanue: XUMUYECKUI CTaKaH, CTEKJISIHHAS MAJIOYKAa.

Pe3syabTarnl:

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

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

3HAHMS: 3aBUCHUMOCTh XapakTepa Cpeapl OT MNPUCYTCTBUS HMOHOB BOAOpOAa M
TUAPOKCU-AHUOHOB;

YMEHHUSI: COCTAaBJISITh YPAaBHEHHUS TUAPOJN3a COJEH B MOJEKYJAPHOM M HOHHOU
dbopme; ompenensaTh XapakTep CcpeApl B BOJHBIX pPAacTBOpPaX HEOPTAHHMYECKHUX
COEIMHEHUM.

Xoa padoThi:

OmneiT 1. McnpiTaHue pacCTBOPOB COJIEW HMHANKATOPOM.

HcnbiTaiiTe AEMCTBHE pACTBOPOB pA3IUYHBIX COJEH Ha JAKMYyC, HaHecd
CTEKJISIHHOM TMaJIOYKOM KAaIlll0 pacTBOpa KaXIOW COJIM Ha KPacHY M CHHIOIO
JAKMYCOBbIE OyMaKku. 3am0JIHUTE Ta0JIUILY.

®opmyna Cpena pactBopa KakumMu OCHOBaHUSMH U  KHCIOTAMH
CoJIn (cwbHBIMH WM claObiMH) oOpa3oBaHa

COJIb

HeﬁTpaHBHafI KHucCJas mcjio4Has

Harnmmmre ypaBHEHUsI peakuil TUAPOJIN3A COJIEH, pACTBOPBI KOTOPBIX UMEIOT
KHCIIYIO WIH IIEJIOYHYIO0 PEAKLUI0. Y PaBHEHUS PEAKLUH 3alUIINTE B MOJICKYJISIPHOU
U uoHHON ¢opmax. [lonb3ysch COKpalIEeHHBIM HOHHBIM YpaBHEHHEM, YKaXHUTE,
KAaKWE€ MOHBI BIUSAIOT HA U3MEHEHUE OKPACKU MHIUKATOPA.

Omnpit 2. UccnenoBanue GpakTopoB, BIUSIONINX HA CTETIEHb THAPOJIN3a CoJieh

2.1. UccnenoBanue BIMSHUS TEMIIEPATYPHI

[TomectuTe B mpoOUpKY HEOOIBIIOE KOJIMYECTBO KPUCTAILIMYECKOIO areraTra
HaTpus U paCTBOPUTE €ro B 1-2 M AUCTMIIIMPOBaHHOM BoAbl. K momyueHHOMY
pacTBopy [J100aBbT€ HECKOJBKO Kameib pactBopa ¢deHondranienHa. OTmeTbTe
MHTEHCUBHOCTh OKpacKW HHAMKaTopa. Harpeiite mpoOHpKy Ha BOJSHON OaHe WU
HaJ IUIAMEHEM CHUPTOBKU. Kak M3MEHSeTCs MHTEHCUBHOCTh OKpacku? Oxmiaaurte
pacTBOp, TOTPY3UB MPOOMPKY B CTakaH C XOJIOAHOW Bojaou. M3menunach nu
MHTEHCUBHOCTh OKpacku pactBopa? Kakum oOpazom? Ha ocHOBaHMM pPe3yJbTaTOB
DKCIIEPUMEHTA CHIEJIalTE BBIBOJ O TOM, 3K30TEPMHUYECKMM WM SHIAOTEPMUYECKUM
IIPOLIECCOM SIBJIIETCS TUAPOIIHU3.

2.2. UccnenoBanue BIMSHUS pa30aBiIeHUs pacTBOpa

Buecute B mnpoOupky 2-3 KamiM KOHUEHTPUPOBAHHOIO pacTBOpa HUTpaTa
Bucmyta (III) m moGaBbre 1-2 karmum pactBopa Jakmyca. O MPOTEKAaHUU KAKOTO
mpoliecca CBHUJAETENbCTBYET M3MEHEHHEe OKpacku wuHaukatopa? IlocreneHHo
pa3z0aBisiiiTe pPacTBOP AUCTUIUIMPOBAHHOM BOJOW JI0 €ro IMOMYTHEHHS, KOTOpOE
oOBsCHsIeTCS ycwieHreM ruaponn3a. Ha ocHOBaHMM pe3ynbTaTOB SKCIIEPUMEHTA
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CIeNIaliTe BBIBOJ O TOM, KakuM oOpa3oM pa30aBiieHHE PAacTBOpa COJU BIMSIET Ha
poriecc Tuapoan3a’?

OmnpiT 3. HeoOpaTuMblii THAPOIIN3

B nBe mpoOupku BHeCHUTE IO 5 Kamedb pacTBopa cyib(dara aJllOMUHHUS U B
KOKIyI0 TpoOHpKYy m00aBiIsiTe MO KaruisiM pacTBOp KapOoHaTa HATpus 10
BBITIaJIeHUsI ocajaka. UTo mpenacraBiser coboil oOpazoBaBmuiics ocaaok? Kakoi ras
IIPU 3TOM BBIJICIISICTCS?

JlokaxkuTe, 4YTO BBINMABIIMN OCANOK HE SBISIETCA KapOOHATOM amtoMuHUsA. J[Jist
ATOr0 JO00AaBIUTE MO KalliM B TIEPBYI0 MPOOHMPKY COJSHYIO KHCIOTY 0
pacTBOpEHHs Ocajka. BelaenseTcs au mpu 3TOM YIJIEKHUCIbIM ra3, u nodemy? Bo
BTOPYIO MpOOUPKYy A00aBbTe pacTBOp TruApokcuaa Harpus. [Ipoucxomut mu
PacTBOPEHHE OCaKa, U TIOUeMy?

[To xomy pabOTHI 3aMOJIHUTE TAOIHITY U CACIIAUTE BHIBOIBI.
KoHTpoJibHBIE BONPOCHI.
Kakwue u3 coneit mogsepratorcs ruapoiusy: MgCl,, CaCl,, Pb(NO3),, KNO3, CaS?
2. Vkazaxute xapakrep cpeabl pactBopoB coneii: KCN, KCI, K,SiO;, KJ, NaBr,
ZnCIQ, Na,S, KCIOg, CU(N03)2
3. Vkaxure dopmynasl 2-3 coneit, oOpa30BaHHOW CHJIBHONW KHUCIOTOM U CIa0BIM
OCHOBaHHEM
4. VYkaxure (opmynsl 2-3 cojeif, oOpa3oBaHHOW cJ1a00W KHUCIOTOM W CHJIBLHBIM
OCHOBaHHEM
5. Kakasi u3 HUXKENMEepeuyHrCICHHBIX COJIEM B BOJHOM pacTBOpe AAaET MaJIMHOBYIO
okpacky (eHondranenHa: a) HUTpUT HATpus; O) CyAb(PUT MarHus; B) HUTpaT
KalblAs, T) XJopua Kanusg. Hamummre ypaBHEHHsS peaknuid THIPOIU3a B
MOJIEKYJISIPHOM U MOHHOU (hopmax.

=

JIABOPATOPHAS PABOTA Ne/
Ha3Banue pa6GoTbi: PerieHne SKCIEpUMEHTANBHBIX 33J1ad HAa HMACHTU(UKAIHIO
HEOPTAaHWYECKUX COCTUHECHUN.
esu padoThi:

1. Pacrio3HaTh ¢ TOMOIIBIO  Ka4eCTBEHHBIX  PEaKIUi  IPEIIOKCHHBIC

HEOpPraHUYECKHUE BEIICCTRA;

2. Harncarp MoJIeKysipHbIC ¥ HOHHBIC YPAaBHCHUS BBITIOJTHCHHBIX PEaKITHM.
PeakTuBsbl: pactBophl: xjopun xkenesa (IIl), poganuna kamus, HUTpara cepeodpa,
XJIOpUJa HaTpusi, kKapOoHaTa HATpusl, CyJib(aTa HATPUs, COJITHOW KUCIIOTHI, XJIOpUAa
Oapusi.

Oo6opynoBanue: Illtatus, npoObUpKu, aepKaresb, acOECTOBas CETKA, CyX0€ Toproyuee,
CIIMYKH.

Pesyabrarsi:

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

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

3HAHUS : KAY€CTBEHHbIC PEaKIIMK Ha OCHOBHBIC KATUOHBI U AHUOHBI,

YMEHHSI: BBINOJHATh XUMHUYECKUW DSKCIEPUMEHT [0 pPACIO3HABAHUIO KHCIIOT,
OCHOBAHUI, COJIEH.

14



Xoa pa0doThI:

OmnpiT 1. OnpeneneHue Ka4eCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB.

Jlan pacTBOp, cocTOsIIMH M3 Xjopuaa kKamus u cyiabdara xemesa (I11).
[TpoxenaiiTe ONBITHI, IPH TTOMOIIX KOTOPBIX MOXHO ONPeAeauTh Xjaopua-uonsl Cl u
vous! Fe®*. st BBIMOTHEHNS TaHHOTO OIBITA COIEPKUMOE MPOOHPKU pasieinTe Ha
nBe npoObl. /s onpesieleHUs KaTHOHOB kele3a Fe™ mpuneiite B 0fHy MpoOHpPKY
ponanuy kanus KSCN. Uro nabmronaere?

s onpenenenust annoHoB xyopa Cl mpuneilite B Ipyryto mpoOUpPKY HHUTpAT
cepebpa AgNO;. Uro HaOmonmaere? Hamummre ypaBHEHHS COOTBETCTBYIOIIMX
peaxiuii B MOJIEKYJIIPHOM, TIOJTHOM U COKPAIIEHHOM HOHHOM BHUJIE.

OnbIT 2. DKCIEPUMEHTAILHOE ONPE/ICICHNE BEUIAHHBIX BEIIECTB.

C moMoIIpi0 Ka4eCTBEHHBIX PEaKUUi OMpeeNnTe, B KaKOW M3 BBIIAHHBIX BaMm
NpOOMPOK HAXOAATCA PACTBOPHI XJIOpHJA HATpus, XJIOpHIAa aMMOHHsA, Cyibdara
HaTpus. 715 3TOro cogep:KuMoe KaxkK0i MpoHyMEepOBaHHON IPOOUPKHU Pa3eiUuTh Ha
Tpu mnpoObl. g omnpeneneHuss XJIOpHaa aMMOHHUS HEOOXOJAMMO IPOBECTH
KAUueCTBCHHYIO PEaKIUI0 Ha HOH aMMOHHS: B TpU MPOObI MNPUIUTH PacCTBOP
TUAPOKCUTIA HATpHs, HArpeTh B IUIaMeHM cnupToBKU. Uto HaOmomaere? Jlnsa
onpeneneHus cyibdara HATpUsi HEOOXOIUMO MPOBECTH KAYECTBEHHYIO PEAKIUIO Ha
cynb(dar-uoH: B JB€ OCTaBIIMECS MPOOBI MPUIUTH pacTBop XxJjopuuaa Oapus. YUto
HaOrogaere?

JIJIsi OATBEp KACHHSI, YTO B TPEThEH MPOOMPKE HAXOAMTCS XJIOPHI HATPHS,
MPOBEIUTE KAYECTBEHHYIO PEAKIMIO Ha XJOPHUA-UOH — J00aBbTE PACTBOP HUTpATa
cepebpa. Uto nHabmopaeTe? 3anuIIUTe YpaBHEHHUS COOTBETCTBYIOLIMX PEAKIIUNA B
MOJICKYJISIPHOM, TTOJTHOM M COKPAIIEHHOM HOHHOM BHJIE.

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

KonTposbHBIE BOIIPOCHI.

[Ipennoxure crnocoOsl momydeHus: a) rugpokcuaa xkenesa (III); 6) ruapoxcuaa
MarHusi; B) MEIM W3 CJIEAYIOIIUX BEIECTB: Kpucrtamuioruapar cyinbdar meau(ll),
KapOOHAT MarHusi, THUAPOKCU] HATpus, >KENe30, COJsHas KHCIIOTa, XJIOPHU]
xeneza(I1l).

CocraBbTe ypaBHEHHs MPEIIOKEHHBIX PEAKIMNA B MOJCKYISPHOM, MOJTHOM H
COKpAIIEHHOM MOHHOM BH/IE.

JJABOPATOPHAS PABOTA Ne8
Ha3zBanme paGorbl: lccinegoBaHne OKHCIMTEIBHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
METaI0B, HEMETAJJIOB M X COCANHEHUH.
esu padoThi:
1. V3yunTh BOCCTAaHOBUTEILHBIE CBOMCTBA ITUHKA;
2. V3y4uTh OKUCIUTENBHBIEC CBONCTBA MEPMAaHTaHaTa Kadusl B PA3JIMUHBIX
cpenax;
3. Hanmcath ypaBHEHHUSI BHIIOJTHEHHBIX OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX
peakiuii 1 pa3oopaTh UX METOIOM JIEKTPOHHOTO OajaHca.
PeakTuBbl: [[uHK, comsiHas KUCIIOTa, IEPMAHTaHAT Kallusl, CepHAsi KUCIIOTa, CYab(UT
KaJiusi, TUIPOKCU]T HATPHS, BOJA.
O6opynoBanue: [llTarus, mpobupku, nepKareis.
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PesyabTarsl:

Dopmupyemoie 371eMeHmbl 1IK (npogpeccuonanvno-opuenmuposanmnoe
cooeprcanue):

K 2.2. PaccuntbiBaTh OCHOBHBIE TEXHHKO-DKOHOMHUYECKHE IIOKa3aTeIu
NEATEIBHOCTH MPOU3BOACTBEHHOIO YUaCTKa,;

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

npeomemmnwie: 11P6 02, I1PG6 05, ITP6 06, ITP6 08;

3HAHMA: [TOHATHUS OKUCIUTENb, BOCCTAHOBUTENb, OKHCIIEHUE, BOCCTAHOBJICHHUE;
YMEHHUsI: COCTaBJIAITb YPAaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUNA H
pa3bupaTh UX METOJIOM 3JIEKTPOHHOTO OanaHca.

Xoxa padoThI:

OmnbiT 1. BoccTaHOBUTEIbHBIE CBOMCTBA IIUHKA.

OnyctuTh B MpoOUpPKY KyCcOueK IMHKA U T0OABUTH PACTBOP COJITHOM KHUCIIOTHI.
OOpatuth BHMMaHHE Ha BbIICNIEHHE raza (Boaopoja). 3anuiuute HaOII0JICHUS.
Hanumwre ypaBHEHHME [aHHOM  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHOM  pEaKIuH,
UCIIOJIB3YS] METOJ] 3JIEKTPOHHOTr0 OanaHca.

OnbIT 2. OKHUCINUTENIbHBIE CBOWCTBA IEPMAHTaHATA KaJlus B PA3JIMYHbBIX CpEAax.

Hamute B mpoOupky 1-2M31 pacTBopa TmiepMaHTaHata Kallds, HEMHOTO
pa30aBIIEHHOMN CEPHOU KUCIOTHI U PacTBOp cyibduta kanus. O0paTuTh BHUMaHUE Ha
HCYE3HOBEHHUE SIPKOW pO30BOM OKpacku. 3anuiuurte HaOmoneHus. Hamummre
YpaBHEHUE JTaHHOM OKHMCIIUTEIbHO-BOCCTAHOBHUTEIBHON PEAKIMH, UCIOJIb3YS METOJ
AJIEKTPOHHOTO OajaHca.

Hanute B nmpoOupky 1-2mi pacTBOpa mepMmaHraHata Kajus, 100aBUTb K HEMY
TaKo€ K€ KOJMYECTBO KPEIKOro0 pacTBOpa IIEJIOYH, 3aTEM PACTBOP CyIb(pUTA KaTHS.
OOpatuth BHUMaHuME Ha OOpa3OBaHHME 3E€JEHOr0 pPacTBOpa MapraHlEBOKHUCIIOrO
Kanud. 3anuimure HaOmoneHus. Hanmummre ypaBHEHHWE aHHOM OKHUCIHUTEIBHO-
BOCCTaHOBUTEIbHON pEaKIMH, UCIIOJIB3YSI METOJI JJIEKTPOHHOTO OajaHca.

Hamute B mpoOupky 1-2mi pacTBopa mnepMaHraHaTa Kaiius, pa30aBUTh €ro
BOJIOM M TPWIUTHh pacTBOp cyibdura Kanusg. OOpaTuTh BHUMaHUE HA BBIMAJICHUE
Oyporo ocajka TuOKCHJa MapraHiia. 3anumure Ha0moaennsa. Hanummre ypaBHeHue
JAHHOM  OKHUCJIMTEIbHO-BOCCTAHOBHUTEIBHOM  PEAKIUH,  HUCIOIb3YS  METOJ
AJICKTPOHHOTO OajaHca.

[IpodeccrnonanbHO-OPUEHTUPOBAHHOE 331aHHUE.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIA TPOLECC, MPOTEKAOIIMKA HA SJIEKTPOAax
MPU MPOXOKACHUHU JIEKTPUUYECKOTO TOKA Yepe3 PacTBOP WJIM PaACILIaB AIEKTPOJIUTA,
HAa3bIBACTCS 271eKMPOJUIOM.

DJIEKTPOSIN3 MIMPOKO HCIOJB3YETCSl B CTPOUTENbHOW HHAycTpuu. OH
NpUMEHsieTCd 71 00pa3oBaHUsl  3allMTHBIX IUICHOK HA  METAJUIMYECKHUX
MOBEPXHOCTAX apMarypbl, B TOM 4YHCle, OT KOppo3uu. HaHeceHue MOKpBHITHS Ha
METAJUIMYECKOE WJIH HEMETAIUIMYECKOE H3JENINE SJIEKTPOJIUTHYECKUM OCAXIECHHEM
MeETaJlJla Ha3bIBAETCA rajIbBAHOCTETHUEH.

1 .3anummure CXEMBI OKHUCJIUTEIBHO-BOCCTAaHOBUTEIBHBIX IIPOLIECCOB,
MPOTEKAIONUX Ha aHOJIE M KAaTOJE MPU a) XPOMUPOBAHUH; O) MEAMPOBAHUU; B)
HUKEIUPOBAHUMU.

16



2. 3anuiuuTe ypaBHEHHE PEaKIMU OKUCIICHHUS *kKelle3a B aTMochepe KUCIopoa,
UCIOJIb3Yysl METOJ 3JIEKTPOHHOr0 OanaHca.
[To xony pabOTHI 3aMOIHUTE TAOIUIY U CAETANTE BHIBOBI.
KoHTpoJibHBIE BONPOCHI.
1. I3  ypaBHEHMH, TpPEICTAaBICHHbIX  HWXKE,  BBIOEPUTE  OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHOE, 3aIIUIINTE JJI1 HETO JIEKTPOHHBIN OaslaHC.

1) SOz + H,0 = H,SO, 2)2Al + 6H,0 = 2AI(OH); + 3H;
2. CocTaBbTe ypaBHEHHE pEaKIMM pPACTBOPCHUS aJIOMUHUS B pa30aBICHHOU
a30THOM kucaoTte. [IpogyKT BOCCTAaHOBIECHUS A30THOM KHCIOTBI — HHUTPAT

ammonuda. [logbepute KOAPOUIUMEHTHI METOAOM 3JIEKTPOHHOTO OanaHca.
BrruncnuTe Maccy con, €Cii B pEaklyio BCTYMAeT 2 MOJIb aJTIOMUHUSL.

3. IlpuBenure nBa OOOCHOBAaHHBIX MPUMEpPA HCHOIB30BAHMS AIEKTPOIUTHUECKHUX
IIPOLIECCOB B CTPOUTEIILHON UHAYCTPHH.
4. Hanuumure ypaBHEHMs, XapaKTEPU3YIOIIKE HJIEKTPOJIN3 BOJHBIX pPacTBOPOB
OpoMuJa Kaausl, HOUTPUTA KaJIbLUs, XJIOPUAA LIMHKA HA YTOJIBHBIX AIEKTPOJax.

JIABOPATOPHAS PABOTA Ne9
Ha3Banue mnpakTudeckoii padorel: VccrnegoBaHue BIMSHUS — Pa3JIMYHBIX
(haKTOpPOB HAa CKOPOCTh XUMUYECKOMN peaKInu.
eab padoThbI:
1. V3y4uTh B X0/ HKCIIEPUMEHTA BIUSHHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKUX PEAKIIHM.

PeakTuBbl: PacTBOpHI CONISIHOM U CEpHOM KHUCIIOT, THOCYIbh(para HATpus, KapOOHAT
KaJIBITUS, OKCUJ] MEIH.
Oo6opynoBanue: IllTarus c npodbupkamu, cyxoe roproyee, CIMYKU, acOecToBas CeTKa.
Pesyabrarni:
memanpeomemnste: MPII 17, MPP 01, MPK 03, MPK 06;
npeomemmnswie: 11P6 02, ITP6 05, ITP6 07, ITP6 08;
3HAHMA: (HAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUECKUX PEAKIIHIA;
YMEHUSI: BBINONHATH JTA0OPATOPHBIM SKCHEPUMEHT IO OINpeAesieHnI0 (HaKTOpOB,
BIIMSIIOLIMX HA CKOPOCTh XUMUYECKUX PEAKIIHM.
Xoa padoThI:

OnbiT 1. BiusgHWE KOHUEHTpPAllMU pPEArupyIoIIMX BEIIECTB HAa CKOPOCTH
XUMUYECKON PEeaKIIMyd B TOMOTE€HHOMN CUCTEME.

Peakuust Tuocynbdara HaTpUs ¢ CEPHOIM KMCIIOTOM MPOUCXOJUT MO YPABHEHUIO:
Na,S,0; + H,SO, = Na,SO, + H,0 + SO, + S°

JIns mpoBeneHUsl OMbITa CIEAYeT MPUTOTOBUTH YETHIPE pacTBOpa TUOCYIb(para
HaTpUs pa3IMYHON KOHIEHTpaluu. [ 3Toro B Tpu MpoOUPKH, HA 3aIHUX CTEHKAX
KOTOPBIX HAaHECEHbI BEPTUKAJIbHbIC TEMHbIC JTUHUHU, U3 HAIUTH: B TIEPBYIO MTPOOUPKY
— 2 mn 0,5 v pactBopa Na,S,03 u 4 M1 Bozbl; BO BTOpyro mpobupky — 3 mia 0,5 H
pactBopa Na,S,03 1 3 M1 BozibI; B TpeThio pooupky — 4 mi 0,5 v pactBopa Na,S,;03
u 2 mi Bonbl. TakuM 00pa3om, B OJIMHAKOBBIX 00BEMax MOJYYCHHBIX PACTBOPOB (6
MJI) OyneT coaepKaTbCAd pa3muuHoe dYucio Mmojedl Na,S;03. Ecimm  ycnmoBHO
0003HaYNTh KOHIIeHTpanuio Na,S,03 B nepBoit nmpodbupke — C MoJib, TO BO BTOPOit
npoOupke koHuentpamus oyaer 1,5 C, B tpetweit — 2 C.
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B npyrue tpu mpobupku Hamuth mo 6 ma 0,58 H,SO,. Bnute B mepByro
npoOupky ¢ pactBopoM Na,5,03 6 min 0,58 H,SO, u ObicTpo mepemeniarh
coziep)kuMoe Tpooupku. [1o cekyHmoMepy Wi CEKyHTHOUW CTPEIKE YacOB M3MEPUTH
BpeMs OT MOMEHTa J00aBJCHHS CEpPHON KHUCIOTHI (HAadajao OmbITa) J0 Hayaia
MCYE3HOBEHHUs TEMHOH IOJIOCKM Ha MPOOHMpKE B PEe3ysIbTaTe MOMYTHEHHUS pacTBOpa
OT BBIMAaBIIEH CBOOOIHON cepbl (KOHEI[ OMbITa). AHAJIOTHYHBIC OMBITHI IPOBECTH C
OCTaJbHBIMU pacTBOpaMu. JlaHHBIE ONbITa BHECTH B Ta0. 1:

Howme O0BeM, M Konuenrpauus, | Bpems CxopocTh CooTHol1eHHE
Y Y p p

mpooup Na28203 H,0 C, Na,S,0, TeYeHUsI peakuuu B | CKOPOCTEH

K1 peakIu T,c ycn.en., 1/t peakiuu

Ha ocHoBanuu naHHbIX Taba. 1 HadepTUTh TpaduK 3aBUCHMOCTH CKOPOCTH
peaKknmuu OT KOHIIGHTparuu (Ha ocH a0CIHUCC — COOTHOIICHUS KOHIIEHTpaIluu
Na,S,03;, Ha och OpAUHAT — COOTHOIIEHHUS CKOPOCTEH, MPUHSB MUHUMAIBHYIO
CKOPOCTb 32 €JIMHUILy, a BCE JIPyTU€ — BBIPA3UB B KpaTHBIX el 3HaueHusx). [lpu
MOCTpOeHUU rpaduka yqoOHee MPUHITH MaciTad i MUHUMAIbHOW CKOPOCTH U
MHUHUMAaJbHON KOHIIEHTPAIUU PaBHbBIN 2 CM.

Kak 3aBHCUT CKOPOCTh peaKlMK OT KOHIIEHTPAIMU PEArUPYIOIINX BEIIECTB?

OnbiT 2. BausgHuWe TeMmIepaTypbl Ha CKOPOCTb XHWMHUYECKOW PEaKIuu B
TETEPOreHHON CUCTEME.

B nBe mpoOupku BHECHTE HEMHOIO MOPOIIIKA OKCHAA MEIU U 100aBbTE 1O 2 MII
CEepHONl KHUCJIOTHl OJIMHAKOBOM KOHIeHTpauuu. HaOmiongalite 3a mNpU3HAKAMU
peakiuu. OHY MPOOUPKY MOAOTPENTE B MIIAMEHU TOPEJIKU. 3aMUIIUTE PE3YIbTaThI
OTbITa, HAMUIIUTE COOTBETCTBYIOIIEE YpaBHEHUE pEaKIUu, CJeJaiTe BBIBOJ O
BIIMSIHUU TEMIIEPATYPhl HA CKOPOCTh XUMUYECKON PEAKIINU.

OnwiT 3. BiusHWE BEIWYWHBI IMOBEPXHOCTH PEArMPYIONIETO BEIIESCTBAa HA
CKOPOCTb PEAKIIMU B TETEPOTCHHON CHCTEME.

Haneiite B nBe mpoOupku mo 2—3 MJI pacTBOpa COJITHOW KUCTOTHL. B omHy
MpOOUPKY OMYCTUTE KYyCOUEK Mejia, B JIPYTyl0 — IOPOIIOK KapOoHaTa KajbIlHs.
OOparute BHUMaHUE Ha CKOPOCTH BBIJICNICHUS My3bIPHKOB Ta3a B 00€UX MpOOUpPKax.
Hamumure cootBercTByromee ypaBHeHue peakiuuud. OOBsICHUTE, TTOUEMY CKOPOCTH
pPacTBOpPEHHUS MeJa B 3TUX CIIydasix pa3jinyHa.

[To xomy paboThI 3aMOJIHUTE TAOIHILY U CACIIANTE BHIBOBI.

KonTposbHBIE BOIIPOCHI.

JlaiiTe xapakTepUCTUKY IO BCEM MPU3HAKAM CIEAYIOIIUM PEaAKIIUSIM:

a) 2COq) + Oy) —2C05ry + Q 0) Cis) T COyr) — 2CO) -Q
B) CaCO3(TB)—>C&O(TB) +C02(r_)' Q F) CH4 (r) + 202 (r) ® C02 (r) +2 HZO(F) + Q

JIABOPATOPHASI PABOTA Nel0
Ha3Banue padorbi: XUMUYECKOE PABHOBECUE U YCIOBUS €0 CMEIICHUS.
eau padoThi:
1. TToBTOpUTH MOHATUA O XUMHUYECKOM PaBHOBECHM;
2. B xoze 9KcrieprMeHTa ONpeIeIUuTh YCIOBUS CMEIIEHUST PAaBHOBECHUS
XAMHUYECKUX PEAKIIHM.
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PeakTuBBI: pacTBOpHI 01, KpaxMalia, IUaHUJA KaJaus, COISTHOM KUCIIOTHI, XJIOpUIa
KOOanbTa, XJI0pUAa Kajus, XJI0pUaa kKele3a, Bola AMCTUIUINPOBAHHAS.
Ooopynoanue: llltaTuB c npoOupkamu, Cyxoe roproyee, Clindky, acOecToBast CETKa.
Pe3syabTarnl:

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

npeomemmnwie: 11P6 02, I1P6 05, ITP6 07, ITP6 08;

3HAHMA: YCIIOBHUS, BIMSAIOIINE HA CMEIIEHNE XUMUYECKOTO PABHOBECHS;

YMEHHUsI: BBINOJHATh JIA0OPATOPHBIA 3KCIHEPUMEHT [0 OINPEACIICHUIO YCIOBHIA
CMEUICHUS! PABHOBECUS XUMHUYECKUX PEAKIIHIA.

Xoxa pa0oThI:

OnpiT 1. BiusgHue HM3MEHEHWs KOHIEHTpAIlMU PEearupyrolnux BEIIECTB Ha
XUMUYECKOE PaBHOBECHE.

A) CwmelieHre paBHOBECHS M3y4aeM Ha NPUMEPE PEaKIMH B3aUMOJEHCTBHUS
xyopuna xenesa (III) ¢ poganunom kxanus. B xoxe peakunu obpaszyeTcst pacTBOp
KpoBaBo-kpacHoro 1seta. PactBopsl cosneit KSCN u KCI - GecuBeTHbie, pacTBOp
FeCl; — umeer cBeTo-0ypyro okpacky, a pactBop Fe(SCN); - KpoBaBO-KpacHYIO.
3anumTe ypaBHEHHUE PEAKIMH U LIBET pacTBOpa Moja popmynamu:

FeCl; + 3KSCN <« Fe(SCN); + 3KCl

U3zmenenue ummencueHocmu  OKpAacku  pacmeopa CeUoemenbcmeyem o
HanpasieHuy CMeujeHUsi XUMU4eCcKo20 PaeHOBECUsI.

1. B mpobupky Haneiire no 2-3 xamau pactBopoB KSCN u FeCl; u paz0daBbte
BOJIOM 10 OJI€AHO-KPACHOM OKPACKH. 3alUIINTE B HAOIIOAEHUH LIBET pacTBOPA.

2. Paznmenure monydeHHBIM PacTBOpP Ha 4 paBHBIE YAaCTH U HAJICUTE B pPas3HBIC
npobupku. B nepByto npoOupky no6asste 2-3 karum pactsopa KSCN, Bo BTOpyro —

crtoibko ke FeCls, B Tperbto — mienotky kpuctamimyeckoro KCl. CpaBhure
M3MEHEHUE OKPACKU PacTBOPOB MEPBBIX TPEX MPOOUPOK C COACPKUMBIM YETBEPTOU
MPOOUPKHU.

Paccyxmaem: B mepBoii mpobupke Mpu yBeTUYEHUU KOHIICHTPALMU POJaHUIA
kg KCNS BuauM MOTEMHEHHE COAEPKHMOIO IO CPAaBHEHHUIO C ATAJIOHOM, a,
3HauUuT, OyAeT mnpeobOiagaTh MpsMas peaklus, B pe3yJbTare KOTOpou Oyxaer
oOpazoBbiBaThes ponanu/ xenesa (I11), u pactBop Oyner TeMHETh (TEMHO- KPaCHBIM
nuBer). Paccyxmas momnoO6HsIM 00pa3oM, ONMUIIKTE, KyJa CMEIIAaeTCsl PaBHOBECHE B
KaKJIOM ClIydae.

b) B npobupky Haneite 0,5-1 mn xoHuentpupoBanHoro pactBopa CoCl, u
100aBbTE HECKOJIBKO Kameib COISHOM KucnoTel. Habmonalte n3aMeHeHue OKPAacKu OT
c11a60-po30BOi 10 CHHeil 3a cuer obpaszoBaHms KomiuiekcHoro moHa [CoClg]'.
Pa306aBbTe pacTBOp BOAOK M HAOIIOAANTE U3MEHEHNE OKPACKH.

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

OObsICHUTE CMEILEHUE PABHOBECUS NPHU HU3MEHEHHHM KOHIIEHTPAllMM HOHOB
XJIopa.

Omnpit 2. BriusiHue TemMnepaTypbl Ha CMEIIEHHE XUMUYECKOTO PABHOBECHSI.

[Tomyuure pactBop Kpaxmana. Jljist 3TOro pasBeauTe XOJOAHOW BOJOW B OAHOMN
npoOupKe HEMHOro Kpaxmaia. B napyroil mpoOupke BCKUISTHTE YHUCTYIO BOAY, U
ObICTpO TIpuIIeiTe €€ B mepByto nmpodbupky. Octynure.
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B uncryto nmpobupky Bo3bMuTE 2-3 MJT pacTBOpa Kpaxmalia U Tyja ke J00aBbTe
2-3 xamM WOAHOW BOXBI, NHpPH 3TOM OOpa3yeTcss HEMpPOYHOE COEIUHEHHUE,
OKpallleHHOE B cMHe-(hUONIeTOBbIN 1IBET. JlaHHAs peakiusi YK30TepMUYECKasl.
Kpaxman + ilon <> okpaiieHHoe BemecTBo + Q
Harpeiite conmepkxumoe MpOOMPKHU MOYTH JO KUIEHUS, a 3aTE€M OXJIATUTE [0
KOMHATHOM  Temneparypbl. OOBSCHUTE HW3MEHEHHUE OKpPAaCKH  CMEIICHHEM
XUMHUYECKOTO paBHOBecHs. Hanumute BHIBO/I.
[To xomy pabOTHI 3aMOJIHUTE TAOIHITY U CACIIAUTE BHIBOIBI.
KouTposibHbIe BONPOCHI.
B xakom HampaBiIeHUU CMECTUTCS PAaBHOBECHUE CIICTYIOIIUX PEAKIIUil
2CO(r) +0,(r)=2C0O;,(r) +Q
CaCOg3 (tB) = CaO(1B) + COy(T) + Q
N2 (r) + 3Hz (r) =2 NH3(r) - Q
2Mg + Oy(r) = 2MgO(TB) - Q
a) MPY MOHMKEHUU TEMITepaTypbl? 0) Mpu NOBBIILICHUU JABICHUS?

JIABOPATOPHAS PABOTA Nell

Ha3Banmue padorbl: VcciienoBaHue CBOMCTB METAIIJIOB U MX COCTMHEHMUIA.
esu padoThi:

1. V3yunTh OCHOBHBIC XUMHUECKHE CBOMCTBA METAJIJIOB.

2. V3y4nTh CBOMCTBA M CIOCOOBI TTONTydeHHs THapokcuaa sxenesa (II) u (I11).

3. Hammcatp ypaBHEHUs BBITIOJTHEHHBIX PEAKIIUH.
PeakTuBbI: ANIOMUHHMEBAS CTPYX KA, COJSHAS KHUCJIOTA, CEpHAs KUCJIOTA, a30THas
KHUCJI0Ta, TUApOKcu HaTtpus, cynbdar xenesza (II), xmopun sxeneza (III), nurpar
CBHHIIA, [TUHK.
Oo6opynoBanue: IlltatuB c npoOUpKaMu, CyXo€ roprouee, Cliuuku, acoecToBas CeTKa.
Pesyabrarsr:

Dopmupyemovte  nemenmur  IIK  (npogheccuonanvno-opuenmupoeanmnoe

cooepicanue):
-TIK 2.2. PaccuuThiBaTh OCHOBHBIC TEXHUKO-2KOHOMHUYECKHUE TTOKa3aTeIN
JESITEIbHOCTA MPOU3BOICTBEHHOTO Y4acTKa.
memanpeomemnwvte: MPII 02, MPII 03, MPII 05, MPII 13, MPII 17, MPK 03;
npeomemmnswie: 11P6 02, I1P6 04, ITP6 05, ITP6 07, T1P6 08;
3HAHUSA: CBOMCTBA METAJJIOB U UX COCIUHCHHUM,
YMEHMSI: COCTABJISITh YPABHEHUSI XUMUYECKUX PEAKIIUM, XapaKTEPHBIX JJIsI METAJIJIOB
U UX COEITUHEHUM.
Xoxa padoThI:

OngiT 1. B3auMoieicTBUE METAIIIOB C KUCIOTAMMU.

Onyctute B 1 mpoOupky rpaHyiy LHHKA, B APYIYI0 — MEAHYIO MPOBOJIOKY.
Jlo0aBbTE B KKy MPOOUPKY PACTBOP COJITHOM KUCIOTHI. OOpaTuTe BHUMaHHUE HA
BbIJIeTIeHUE ra3a (Bojgopoa). Beszne nmu uaet peakuusi? B BbIBOJIE 3aMUIINTE YCIOBHUS
B3aUMOJCHCTBHUS KUCIIOT C METaJIJIaMH.

Hanummre  ypaBHeHME  BO3MOXHOM  OKHMCJIUTEIBHO-BOCCTAHOBUTEIBLHOU
PEaKINH, UCTIONB3YS METO]T AJIEKTPOHHOTO OaaHca.

OnpiT 2. B3aumMoaeicTBHE METAIOB ¢ HEMETAIAMHU.
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B mmams BHecuTe moporok maraus. HaGmrogaembie UCKPBI CBUIETENHCTBYIOT O
NPOTEKAaHUM pEeaKIMU MEXIy MarHhueM M KuciopojaoMm. Hamumure ypaBHeHHe
peaKiMM, COCTaBbTE AIIEKTPOHHBIN OaaHc.

OnpiT 3. B3anmoielicTBHE METAIIIOB C COISIMU

B npoGupky ¢ pactBopom HuTpata cBuHIa (II) momoxuTh kycouek muHka. B
npoOupKy ¢ pacTBopoM xJsopuaa nuHka (1) monoxuTe Kycouek cBUHIA. 3alUIIUTE,
B 00eux JM TpoOupKax HaOIIOJAIOTCAd NPU3HAKH PEaKIuHu, clesaiTe BbIBOA 00
YCIIOBUSAX B3aUMOJICUCTBUSI METANIOB ¢ cojisiMu. Hanuiure ypaBHEHUE peakIuu.

OnbiT 4. B3anmoielicTBHE MIET0YHBIX METAJIIOB C BOJOM.

B xumuyeckwmii ctakaH ¢ Bomod moOaBbre 1-2 kammu ¢eHondramenHa u
nmoMecTuTe Kycouek HaTpus. I[lponaOmrogailiTe BbIJECHUE Ta3a U W3MEHEHHE
oKkpacku pactBopa. CaemaiiTe BHIBOJBI O MPOAYKTAX PEAKIINH, 3aMUIIUTE YPAaBHCHHE
peakiuu.

Onpit 5. IlosiyueHHe U CBOWCTBA THAPOKCHIIOB HKEJIE3a.

* [lonyuenue u ceoticmea 2uopoxcuoos xcenesa (I1).

B mpoOupky Haneiite HemHoro cyibara sxene3a (II) u mobGaBbTe pacTBOp
TUAPOKCUIA HATpHsI, K TOJydeHHOMY ruapokcuay xene3a(ll) mpuieiite comsiHOM
KHUCJIOTHI. 3anuiuTe HaOmoaeHus. Hanummre ypaBHeHUs peaKiyii.

* [lonyuenue u ceoticmea 2udpokcuoos dxcenesa (I11).

B mpoGupky Haneiite HemHoro xyopunaa sxeneza (III) m mobGaBbTe pactBOp
TUAPOKCUJIA HATPHs, K MOJNydeHHOMY Tuiapokcuay >kenesa (III) mpuneiire pactBop
CEpHOM KHUCJIOTHI JO pAacTBOPEHHUsS oOcajaka. 3anumure Habmoaenus. Hanummre
YPaBHEHUS PEAKIIUM.

[IpodeccroHaIbHO-OPUEHTUPOBAHHOE 3aJaHUE.

OCHOBHBIMM ~ MaTepuajaMH, KOTOPbIE TMPOU3BOIATCA Ha  MPEANPHITHIX
METaJUTypTHYECKOTO MHKJIA W HCIOJB3YIOTCS B MAITUHOCTPOCHUH, SIBIISIOTCS
METaJIJIbI U cIulaBbl. OXxapakTepu3ynTe OCHOBHbBIE (PM3UUECKHE CBOMCTBA METAVIOB U
CILJIaBOB.

[To xomy paboThI 3aMOJIHUTE TAOIHILY U CACIIANTE BHIBOBI.

KoHTpoJibHBIE BONIPOCHI.

1. OxapakTepusyiTe OCHOBHBIC (PH3NYECKHE CBOWCTBA METAIIJIOB U CIJIABOB

2. Hamumure ypaBHEHUs peakiui, HEOOXOAMMBIX JUIsl OCYIIECTBICHUS JTHX
IIPEBPALCHUN:
Al — A14C3 - Al(OH)g - A1203 — Al — AIZS?, - Aleg

JIABOPATOPHAS PABOTA Nel2
HaszBanue patorsi: [lonyuenue, coOupanue u pacro3HaBaHUE ra3oB.
esu padoTbI
1. IMomyuuTh U coOpaTh ra3000pa3HbIe BellecTBa (BOAOPOI, KUCIOPOI,
YIIEKUCIIBIN Ta3).
2. Hammcatps ypaBHEHUS BBIMOJTHEHHBIX OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakimii 1 pa3oopaTh UX METOJIOM AIEKTPOHHOTO OaiaHca.
PeaxTuBbl: L{UHK, consiHas KUCIIOTa, IEPMAHTaHAT Kajlus, CEpHas KMCIOTa, MEI,
M3BECTKOBAsI BOJA.
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OoopynoBanmue: llltatu ¢ npobupkamu, Cyxoe roprodee, CIu4KH, TyYuHKH,
ra3o0TBOJIHas TpyOKa, acOecToBasi CeTKa, J1a00OpaTOPHBIN IITATUB.

Pe3syabTarnl:

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

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

3HAHMSA: CTIOCOOBI MOJYYEHUS MPOCTHIX BEIIECTB, 00PA30BAHHBIX HEMETAJUIAMH U X
OKCHJIOB;

YMEHHUSI: BBIIOJHATh SKCHEPUMEHT MO TMOJYYEHHIO U COOMPAHMIO Ta3000pa3HbIX
BEILIECTB.

Xoxa padoThI:

Omnpit 1. [Tonyuenue, cobupanue 1 pacno3HaBaHUE BOJIOPOJIa

Cobepute mpubop i MOJyYEeHHs Ta30B U MPOBEPHTE €ro HAa TepMETHUYHOCTH. B
IpoOUPKY TOJIOKUTE 1—2 TrpaHyJbl IMHKA W MpUJIeHTe B Hee 1—2 MIJI COJISTHOM
KHUCIIOTBI. 3aKpoiiTe nmpoOupKy MpoOKOW ¢ ra3ooTBOAHON TpPyOKON M Ha/JEeHbTE Ha
KOHYMK TpyOku emie oaHy mpoOupky. [lomoxnure HekoTopoe BpeMs, YTOOBI
npoOupKa  3alOJIHWIACH  BBIICSIOMIMMCS — Ta3oM. UTO  MpOUCXOOUT  IpU
B3aUMOJICVCTBUM LIMHKA C COJISTHOM KHUCJIOTOM? COCTaBbTE ypaBHEHUE PEAKLIUU U
PacCMOTPHUTE €€ C TOYKH 3PEHHSI IPOLECCOB OKUCIICHUS-BOCCTAHOBIJICHHUS.

CHuMuTe poOUpKy € BOJAOPOIOM U, HE NEPEBOpaUMBasl €€, MOJHECUTE K ropsien
cnupToBKe. Eciiu BOIOPOJ B3phIBAETCS C IIIyXUM XJIOMKOM, TO OH YUCTBIM, a €CJIH C
«JTAIOIIKMM» 3BYKOM, 3HA4UT, BOJOPOJ COOpaH B CMECH C BO3JYXOM («rpemMyduid
rasy).

Omnpit 2. [losydyeHue, cobrpanre U pacno3HaBaHUuEe KUCI0poAa

Cobepute nmpubOp M MPOBEPHTE €r0 Ha IFePMETUYHOCTh. B mpoOHMpKY HACHINBTE
MpUMEPHO Ha Y4 ee oObema nepmanranara kaiua KMnOy 1 y oTBepcTUs NMPOOUPKH
MOJIOKUTE PHIXJIBI KOMOYEK BaThl. 3aKpPOWUTE MPOOUPKY MPOOKON C ra300TBOAHON
TpyOKoOii. YKpenuTe mpoOUpKy B JIalKe IITaTUBA TaK, YTOObI KOHEIl Ta300TBOIHOM
TPYOKH TOXOUJ MOYTH J0 JTHA COCya, B KOTOPOM OyIeT coOupaThesi Kuciopo. Uro
MPOUCXOJIUT IIPU HArpeBaHUM nepmaHraHata kanua? CocTaBbTe€ YpaBHEHUE PEAKIINU
Y PaCCMOTpUTE €€ C TOUKH 3pEHUS NIPOLIECCOB OKUCIEHUA-BOCCTaHOBIIeHU. Hannune
KHCJIOpOJia B COCY/I€ MTPOBEPHTE TICIOUICH TyYUHKOMN. 3aIUIINTE CBOU HAOJIIOICHUSI.

Omnpit 3. Tlonydenue, cobrpanue U pacrno3HaBaHue okcuaa yriaepona (1V)

B npoOupKy moMecTuTe HECKOJIBKO KYCOUYKOB Mella WM MpaMopa u mpuieite 1—2
MJI pa30aBJI€HHON COJISTHOW KHUCHOTBL. bBbICTpo 3akpoiTe mpoOHpKy HNpoOKOH ¢
ra3o0TBOJIHON TpyOkoil. Konen TpyOku omycTtute B ApYyryro MpoOUpKY, B KOTOPOU
HaXOIUTCA 2—3 MJI U3BECTKOBOM BOJIBI.

Heckonbko MUHYT HaOII0alTEe, KaK Yepe3 U3BECTKOBYIO BOJLY IPOXOJST MY3bIPHKU
raza. Yto nOpoMCXOAMT IIpM B3aUMOJCHUCTBUM MeJla WJIM Mpamopa C COJISTHOU
kucioToi? CoCTaBbTE YpPAaBHEHHE PEAKIMM W PACCMOTPUTE €€ B CBETE TEOPUHU
ANEKTPOIUTUUECKOMN TUCCOLUALINN.

[To xoy pabOTHI 3aMoMHUTE TAOIUILY U CAETANTe BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI.
Pewre 3apaun.
1. Kakyro maccy umeer Kuciopos oobémMom 7 1?
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2. Kakoil 06bEM 3aHuMaeT a30T Maccoi 14 r?
3. Uemy paBHa MoJIsipHas Macca rasa, 1 J1 kotoporo umeet maccy 1,25 r?

JIABOPATOPHASA PABOTA Nel3

Ha3Banue pabGorbi: CpaBHEHHE CBOMCTB TMPOCTBIX BELIECTB, OKCUIOB U
TUIPOKCUIOB AneMeHTOB 11 mepuona.

esu padoTbI
1. M3yuuTh CBOMCTBA OKCUIOB U rHAPOKCUAOB 31emeHToB I nepuona.

2. 3akpenuTh 3HAHMS O MIEPUOINUECKHA U3MEHSIOMNXCS CBOMCTBAxX 371eMeHTOB B [1C,
AKCIEPUMEHTAIILHO N3YUYHUB XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB TPETHETO
MEPHUOJIA U UX COCTUHECHUM.

3. Hammcath ypaBHEHUS BBHITOTHECHHBIX PEAKITUH.

PeakTuBbl: ATIOMUHUEBAS CTPYXKKA, COJSHAsl KUCJIOTA, CEpHAasi KUCIIOTA, a30THAs
KHCJIOTa, THUApOKCcHA Hartpus, cyibdar xenesa (II), xmopun >xeneza (III), Hurpar
CBHHIIA, [IUHK.

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

Pesyabrarsel:

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

npeomemmusie: 11P6 02, ITP6 04, ITP6 07, TTIP6 08,;

3HAHMSI: CBOMCTBAa METAJUIOB, HEMETAIJIOB W HUX COCAUHEHUN;, TOHSITHE
aM(oTepHOCTU COCTMHEHMI, 00pa30BaHHBIX MEPEXOAHBIMU METAJLIIaMU;

YMEHMSI: BBIMOJHATH SKCIIEPUMEHT 10 MOJYYECHHUIO M Paclo3HaBaHUIO aM(pOTEPHBIX
COCIMHEHUN; COCTAaBISATh YpPAaBHEHUSI XUMUUYECKUX PEaKIUil, XapaKTEePHBIX IJIs
METAJIJIOB, HEMETAJJIOB U UX COCAMHEHUH.

Xoxa padoThi:

OmnbIT 1. OTHOILIEHWE OPOCTHIX BELIECTB K BOJIE.

B Tpu npobupku HanmeiTe 2Mil BOABI, B TIEPBYIO MOMECTUTE HEOOJBINON KyCOYEK
HATpHs, MPEABAPUTEIILHO OCYIIMB €r0 OT KepochHa (PHIbTPOBAIBHOM Oymaroi, BO
BTOPYIO — T'paHyJly aMaJbIUPOBAaHHOTO aIOMUHUS, B TpeThio — cepy. JloOaBbTe B
KXyt pobupky 1 kammo pactBopa denondrarenHa. OTMETbTE MPOUCXOISIINE
m3MeHeHus. CaenaiTe BbIBOJ O CBOMCTBAX MPOCTHIX BEIIECTB M HUX COCIMHEHUH.
3anuIuTe ypaBHEHHS PEAKLIAMN.

OnpiT 2. OTHOIIEHNE OKCUIOB MarHusl, ATIOMUHUS U KPEMHUS K KUCIOTaM.

B nepByro npoOupKy MOMECTUTE HEMHOTO TMOPOIIKa OKCHIa MarHus, BO BTOPYIO -
HEMHOTO TOpPOIIKAa OKCHJA aJIOMUHUS, B TPEThIO — OKCHUJa KpeMHHs. B kaxmyro
poOupky no6aBeTe 1 MJ1 cepHON KUCIOTHL. OTMEThTE MPOUCXOAAIUe U3MEeHeHs. B
Kakoil mpoOupke u3MeHeHud He mnpoucxoautr? OObsICHUTE, NoueMy. 3anullIuTe
YPABHEHUSI PEAKIUH.

OnpiT 3. OTHOIIEHNE THAPOKCUIOB K KMCJIOTaM U IIEJI0YaAM.

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

pacTBOpa XJOpHUIa MarHus, 100aBbTE MO KalUIIM PAaCTBOP THAPOKCHIA HATPHUSA 0

o6pasoBanus ocagka Mg(OH)\. TToaydeHHBIH 0cafoK pasnenuTe B ABE TPOOUPKH.

B onHy mpoOupky ¢ ocaakom A00aBbTE€ PacTBOP CEPHOM KUCIOTHI, B APYTYHO —
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pacTBop ruapokcuaa Hatpus. OTMEThTE MPOUCXOANTNE U3MEHEHUS. 3alHIINUTE BCE
BO3MOXHBIE ypaBHeHHMs peakiuil. CrenaiiTe BBIBOJI O CBOMCTBAX MarHusi M €ro
COEIMHEHUM.

* [lonyuenue u ceolicmea 2uOpoOKCUOa anrtOMUHU.

B npoOupky momectute 1 mit pactBopa cynbdaTa aqTtoMUHUS, J00aBbTE MO KarlisiM
pacTBOp THAPOKCHIA HATpus 10 oOpasoBanms ocagka Al(OH)sd. ITomydeHHsiid
0CaJIoK paszieyuTe B ABe NpoOupku. B ogHy mpoOUpKy ¢ ocaakom 100aBbTE PacTBOP
CEpHOW KHCIOTBI, B JPYIYIO — pacTBOp ruapokcuaa HaTpus. OTMeETbTe
npoucxondiide u3MeHeHus. [lpu B3aMMOACHCTBUMU TUIAPOKCHAA ATIOMUHHS C
BOJAHBIMU pacTBOpaMM Ieioyed oOpa3yroTcs ruapokcoamoMuHatel  NaAlO,.
3anumuTe BCE BO3MOXKHBIE YypaBHEHHUs peakuuid. CrenaiiTe BBIBOJI O CBOMCTBax
ATIOMUHUSA U €r0 COCTMHEHUM.

Omnpit 4. CpaBHEHHE CUJIbI KMCIIOT 35ieMeHToB 11 nepuosa

B 2 npoGupku momectutre mo 1 M1 KOHUEHTPUPOBAHHOIO pPACTBOpA CHUIIMKATA
HATpHs U MpuieiTe B oAHY npodupky 1 M pactBopa opTodochopHOi KUCIOTHI, B
Ipyryto — 1 M pacTBopa CEpHOW KHUCIOTHIL. 3anuiiuTe HaOmogeHus. Hamummre
ypaBHEHUE PEaKIUU, CICTANTE BBIBO O CHJIC HEMETAIUTMYECKUX CBOMCTB Y KPEMHHUSI,
dbocdopa, cepsl 1 0 cuie KUCIOT, 00pa30BaHHBIX JAaHHBIMU HEMETAJIJIAMU.

[To xoy pa®oThI 3aMOJHUTE TAOTUILY U CACTANTE BHIBOJIBI.

KoHTposibHBIE BONIPOCHI.

1. Kak u3MEHSIOTCSI OCHOBHBIC CBOMCTBA OKCHIOB M TUAPOKCHIOB B TIEPHOC?

2. Kax u3MeHsoTcs KUCIOTHBIE CBOMCTBA OKCUIOB M TUIPOKCUJIOB B TIEPHOE?

3. Uepes Kakue COeTUHEHUS OCYIIECTBISIETCS MEPEXO]l OT OCHOBHBIX COEIMHEHUN K

KUCJIOTHBIM?
4. C moMmoIpl0 KaKuX BEIIECTB MOXKHO JIOKa3aTh MPUHAIJICKHOCTh THAPOKCUIA K
OCHOBAHHSIM WJIM KUCJIOTaM?

JIABOPATOPHASA PABOTA Nel4
Haszsanue padorsi: Koppo3us METaIIIOB 1 METOBI 3AILMUTHI
esiu padoThbI
1. IloBTOpUTh W  3aKpenuTh  CYIIHOCTh  MPOIECCOB  XUMHUYECKOM U
ANEKTPOXUMHUYECKON KOPPO3UU METAIIIOB;

2. UccnenoBaTh BIHMSHUS TPHPOABI METala, CpeIbl M BHEIIHMX YCIOBUU Ha
MPOLIECCHl KOPPO3UU METAIIOB;

3. O3HAKOMHUTHCSI C OCHOBHBIMH METOJIAMU aHTUKOPPO3HMOHHOM 3aIITUTHI.

PeaktuBbl: Zn (rpanynsi), Cu (ToHkas mpoBosioka 0e3 m3omsmun), H,SO4 (10%),
HCI (pa36.), pactBopsr CuSQO,4, NaCl, K;[Fe(CN)s] (kpachas kpoBsiHas coiib), Fe
(Menkue CTPYXKKA WM OUMINEHHAs MeJKas TPOBOJIOKA B KyCOYKax), CTaJIbHbBIC
MJTACTUHKH.

Oo6opynoBanue: Haxxnaunas Oymara (711 3a4MCTKH), IIUIIBI TUTEIbHBIC, CIIMYKH,
JiepKaTenb g NpOoOUPOK, MITATHB C MPOOUPKAMHU, CTEKIITHHAs BOPOHKA, METHBIN
COCIMHUTEIBHBIN MTPOBOIHUK, CAHUTAPHAS CKIISTHKA

Pesyabrarsl:

memanpeomemnsie: MPIT 02, MPII 03, MPII 05, MPIT 08, MPII 13, MPII 19,
MPK 03, MPK 06;
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npeomemnuie: 11P6 01, TTP6 04, TTP6 06, ITP6 08;

3HAHMS: CYIIHOCTh MPOLIECCOB XUMHYECKOHN U IIEKTPOXUMUYECKON KOPPO3HH;

- OCHOBHBIE METO/Ibl aHTUKOPPO3HUOHHOW 3aIIUTHI.

YMEHMSI: Pa3InyaTh BUbI 3aIIUTHBIX TOKPBITUI

- 3aMACBIBATh CXEMbI aHOJHOTO M KaTOJHOTO MPOLECCOB

Xoxa paboThi:

OneiT 1. XumMuyeckas ¥ 3I€KTPOXUMUYECKAs KOPPO3Us IUHKA.

B npobupky ¢ 10 kamissMu pacTBopa CEpHOM KUCIOTHI OMYCTUTE T'PaHyJly LWHKA.
OtmeTbTe 00pa3oBaHUE MY3BIPHKOB Tra3a Ha MOBEPXHOCTH TpaHyibl. Hamummre
YpAaBHEHUE PEAKLUHUH B3aMMOJCHUCTBHS LMHKA C KHACIOTOW. B Ty ke mnpoOupky
OIyCTUTE MEIHYIO MPOBOJIOKY M KOCHUTECH €0 IpaHyJbl [UHKA. UTO M3MEHUIIOCH?
Kakyro ¢yHKIMIO BRIMONHSIET MeAHas mpoBosioka? Hammcarh cxembl aHOAHOTO U
KaTO/JHOTO TPOIIECCOB IMPH €ro padoTe.

OneiT 2. PAKTOPBHI, BIXSOUIME HA CKOPOCTb KOPPO3HUHU

2.1. BnusiHue KOHUEHTpAUU OKUCIIUTEIS HA CKOPOCTh KOPPO3HUH.

B npoGupky ¢ 5 kamisMu cepHOM KUCIOThI 100aBbTE 5 Kareiab BOJbI, T.€. pa30aBbTe
pacTBOp B 1Ba pa3za. lIponenaiite onelT, aHanornyHblid onsiTy 1. Coenaiite BBIBOI O
BIMSAHMH KOHLEHTpauuu H -MOHOB Ha CKOPOCTh KOPPO3UH.

2.2. BnusiHrE Ha KOPPO3HIO IPUPOABI 3aIIUTHOTO OKPBITHS.

JIBe mpoOupku HanoJgHUTE Ha 1/2 ux oObeMa IUCTUIUIMPOBaHHOM BoAoH. [lobaBbTe
B KOKIYI0 U3 HUX MO0 2—-3 KalM CEpHOM KHUCIOTBI M MO 2-3 KaliM pacTBopa
rekcarmanodeppara (III) xamus Ks[Fe(CN)¢]. OnH sBisercs KadeCTBEHHBIM
peakTUBOM Ha HOHBI Fe“', ¢ KOTophIMU 00pa3syeT cCuHee OKpamupaHue (TypHOyJIeBa
CUHb). B oHYy pOOUPKY OMYCTUTE KEJIE3HYIO MOJOCKY, B KOTOPOU 3akaTa rpaHysia
LIMHKA, a B APYTYIO — KEJIE3HYIO MTOJIOCKY, B KOTOPOM 3akaTa rpanyJja onosa. [lepsas
MpoOUpKa UMUTHPYET KOPPO3UIO OLIMHKOBAHHOIO )KeJie3a, a BTOpast — JYKEHOTO, T.€.
MOKPBITOrO 0J0BOM. OTMEThTE, B KaKOW NMPOOUPKE MOSBISETCS CUHEE OKpaIIMBaHUE.
CocTtaBpTe CXEMBbl AHOJHBIX M KaTOJIHBIX THporeccoB. OObICHUTE, Kakoe U3
IIOKPBITHI SIBJISETCA KAaTOOHBIM, a Kakoe — aHOAHbIM. Kakoe W3 HHX U Nodyemy
3AIIMIIAET JKEJIE30 OT KOPPO3UH, a KAKOE HE 3aIUIIaeT?

OnbiT 3. Metonbl 3amuTthl 0T Koppo3uu [IpodeccnoHalibHO-OpHEHTHPOBAHHOE
3aJIaHHe.

3.1. 3ammTa MeTamia OT KOPPO3UH C MOMOILIBIO TPOTEKTOPA.

B nBe mpoOupku c pa30aBICHHBIM PAacTBOPOM YKCYCHOM KHUCHOTHI MHpHUOaBbTE
HECKOJIBKO Kamenb pacTBopa Hoauaa Kamvsa. B oaHy M3 HHX OIyCTUTE IMOJOCKY
CBHUHIIA, a B IPYTYIO — MOJIOCKY CBHHIIA C 3aKaTOW B HEW IpaHyJion IMHKa. OTMEThTE,
B Kakod mpoOUpKE paHbIlIe TMOSBISIETCS MaJopacTBOpUMOE coeauHeHue Pbl,,
OOBACHUTE TIPUYMHY €ro TMOsBJIEHUs B pacTBope. Hamummre ypaBHeHuUe
B3aMMOJEHCTBUS CBUHIIA C YKCYCHOM KHUCJIIOTOM, HAPUCYUTE CXEMY KOPPO3UOHHOIO
raJIbBAaHUYECKOTO MHUKpO3JIEMEHTa. Hamummure cXeMbl aHOJHOTO M KaTOJHOIO
IIPOLIECCOB. YKaXXUTE, KAKYIO POJIb BBINOJIHAET MIPHKaTasi K CBUHIYY I'paHyJia [IMHKA B
IIPOLIECCE KOPPO3UH CBUHIIA.

3.2. 3ammTa MeTamia OT KOpPO3UH XUMHUYECKUM MaCCUBHPOBAHUEM.

OuucrtuTe IBE CTalbHBIC JACTUHKU HAXJAauyHOW OymMaroi u ofHy U3 HUX Harpeire
70 TIOSIBJICHHUST CJIENOB «IOOekKanocTh» (T.€., CIASAOB OKCHUIHON IUICHKH). 3aTeM
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HaHecute o kamuie pactBopa CuSO4 Ha oba oOpasna. HaGmomaiite. [lo ckopocTu
MOSIBJICHUS] TEMHOT'O TsiITHA Ha 00pasllaXx OLIEHUTE 3allUTHBIE CBOMCTBA OKCUIAHOM
rieHKd. CocTaBbTE ypaBHEHUS IPOUCXOASAIINX PEAKITUN
[To xoxy pa®oThI 3aNI0JIHUTE TAOJUILY U CAETIAWTE BHIBOJBI.
KoHTpoJibHBIE BONPOCHI.
1. TlpuBeauTte npuMepbl ra30BOM KOPPO3UU METAILIOB.
2. CkJenaHsbl Ba MeTauia. YKaXHUTE, KAKOW U3 METAJLJIOB MOJIBEPraeTcsi KOPpPO3HUHU:
a) Mn — Al; 6) Sn — Bi.
3. Kakne w3 HmWKenepeuyncaeHHBIX METAJJIOB BBITIONHSAIOT IS CBUHIIA POJIb
katogHoTro MOKphITHs: Ti, Mn, Ag, Cr ?
4. CocTaBbTe CXeMy KOPPO3WHHOTO DJIEMECHTA W HAMWIIHNTE YPaBHCHUS PEaAKIUH,
MPOTEKAOIINX TPH HAIWYUU TIOBPEKICHUN CBUHIIOBOW OOOJOYKH CTaJIbLHOTO
Ka0eJIs TOA3eMHON JTMHUH TOABEACHNUS K MHOTOATAKHOMY JIOMY.

JIABOPATOPHASA PABOTA Nel5

HasBanue pa6orsi: [IpoBenenue peakiuii mo oOHapyXEHUIO yIyiepoa U BOaopoja
B OPraHUYECKUX BEIIECTBAX.

Hean padoTbi
1. IlpoBecTn peakiuu, NOATBEPXKAAIONIME HAIMYMWE YIJepoJa U BoJopoAa B

OpraHUYECKUX BEILIECTBAX.
2. Hamucath ypaBHEHHS BBHITIOJTHEHHBIX PEAKIIUH.

PeaktuBbl: CaxapHblii necok, xjie0, okcua menu (1), uzBectkoBast Boja, nmapaduH,
MEIHBIN KyIIOpOC.

Oo6opynoBanue: IlltatuB ¢ npobupkamMu, JOxKeUKa JJIsl COKUTAHUS BEIIECTBA, CyX0e
roprouee, CIuyku, acoecToBasi ceTka.

Pesyabrarsl:

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

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

3HAHMSI: COCTaB MOJIEKYJI OPraHUYECKUX BEIIECTB;

YMEHHUS: TPOBOJUTH JaOOPATOPHBIM OKCIEPUMEHT IO OIpPEACIICHUI0 COCTaBa
OpraHUYECKHUX BEILIECTB.

Xoxa padoThi:

OmnwiT 1. Onpenenenue yriaepoia npoOoi Ha 0OyIJIMBaHKUE U HA BBLACICHUE KOOTH
[IPU TOPEHUH.

Ha noxxeuky jyisi COKMTaHHsl BELIECTBA IMOJOXKHUTE KyCOuek XJjieba M HarpeuTe Haj
maMereM. OOyTriuBIIIasiCs Macca YepHOTo xjeda — yriiepo.

Ha noxeuky 1jsi C)KUTaHMsI BEIIECTBA TMOJIOKUTE Kycodek mapaduHa, BHECUTE B
mamMsi. KonoTs, BeIICTSIONIASACS MPU TOPEHUHN — YTIIEPOI. 3aUIITUTE HAOII0ICHHUS.

OnwiT 2. OnpeneneHne yriepojia U BOJIOPOJa COXOIKEHHWEM BEIIeCTBA C OKCHUIOM
meau (11).

[IpuroToBbTE CMECH M3 XOPOIIO PACTEPTOr0 caxapa U MOPOIIKOOOPA3HOTO OKCHIIA
menu (1), B3sitoro B m30wiTKe. [loMectuTe cmech B mpobupky cioem 0,5 cm. ¥V
OTBEPCTHUSI TTPOOUPKU MOMECTUTE PBHIXJIBIA KOMOYEK BaThl C HAHECEHHBIM HAa HETO
06e3BogHbIM cynb(atrom Meau. BceraBpTe B MpoOUMpKYy MPOOKY C Ta300TBOJAHOU
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TpyOKO#l, KOHEI KOTOPOW OMYyCTUTE B JAPYTyl0 NPOOHPKY C HM3BECTKOBOM BOJOM
(5mun). IIpubop ykpenuTe B mITaTHBE, U MOAOrpelTe cMech B mpodupke. Korma Bl
NPUIETE K 3aKIIOYEHUIO, YTO PEaKIUsl 3aKOHYMIIACh, BHIHBTE U3 U3BECTKOBOM BOJIbI
KOHEI[ Ta300TBOJIHOM TPYyOKH U MOCJIE 3TOr0 MPEKPATUTE HATPEBAHHUE.

JlaiiTe mpudOpy OCTBITh, MOCIE YEro paz0epuTe €ro U pacCMOTPUTE PE3yJbTaThl
peakiui, OTMETHB, MPOU3OILIM JIW M3MEHEHMs] C caxapoM, OKCHUJIOM MEIHU U C
U3BECTKOBOM BOJI0M? OnummuTe U 00bICHUTE MPUUUHY ATUX W3MeHeHul. CocTaBbTe
ypaBHeHUSs peakiuu. Crenaite BbIBO, CBUIAETEIbCTBYIOT JIU MPOIICANINE PEAKIIUU O
TOM, YTO B COCTaB caxapa BXOJST YIJIEpOJ U BOJOPOJ U TOUYEMY.

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

KoHTposbHbIE BOIIPOCHI.
Pemnre 3anaun.
5. Haiitm monekynspuyo (opmyny BemecTBa, comaepkamero 81,8% yrmepona u
18,2% Bogopona. OTHOCUTENbHAS IUIOTHOCTH BEIIECTBA MO a30Ty paBHa 1,57.
6. Haiitu monekynsapHyio ¢GopMyny MpeaeibHOTO YIIEBOJOPO/a, MaccoBasl JOJIs
yrmepoaa B kotopom 83,3%.

JIABOPATOPHAS PABOTA Nel6

Ha3Banme padorbl: Pacno3HaBaHu€e M1acTMacC U BOJIOKOH

esiu padoThbI
1. M3yuuTh CBOMCTBA IJIACTMACC U BOJIOKOH.

2. 3Has CBOMCTBA, MPOBECTH PACIIO3HABAHME MJIACTMACC U BOJIOKOH.

PeaktuBbl: HaGopsl miactMacc U BOJIOKOH, all€TOH, KOHIIEHTPUPOBAHHbBIE CEpHAs
KHCIIOTA M a30THAS KUCJIOTA.

Oo6opynoBanue: [lltaTuB ¢ mpoOMpKaMu, JIOKEUKA JIJIs1 CKUTAHUS BEIIECTBA, CyX0e
roproyee, CIHIKH, acOecToBas ceTka.

Pesyabrarsl:

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

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

3HAHMSI: COCTaB M CBOMCTBA IIACTMACC U BOJIOKOH;

YMeHMSsI: TIPOBOIUTH JA00PATOPHBIN IKCIICPUMEHT I10 PACIIO3HABAHUIO IIACTMACC U
BOJIOKOH.

Xoxa padoTbi:

Ilpumeuanue: nipu NpoBEICHUN PaOOTHI MOJB3YUTECH MPUIIOKEHUEM 2 (Tabaunen
1,2)

OmngiT 1. Pacnio3HaBaHue mjaacTMace.

Ncnonb3yst Tabiuily, MOBTOPUTE CBOMCTBA MOJMATHIICHA U TTOJIUCTUPOJIA. 3alUIITUTE
YpaBHEHUS PEAKINI MOIYUYEHHUS 3THX MTOJIUMEPOB.

Pacnoznaiite 3TM 1actmaccsl. Pacrio3HaBaHue 1uiacTMace CIleayeT HadaTb C
BHEIITHETO OCMOTpa, a 3aTeM IIepeuTH K HCCICAOBAHUIO WX OTHOIICHUS K
HArpeBaHUIO W TOpPEHHI0. [I0TOM HCHBITHIBAIOT JCUCTBUE HA HUX PACTBOPHUTEJIEH.
YKaxute XapakTepHble TPU3HAKHU MTOJTUATUIICHA U TTOJUCTUPOJIA.

OnwiT 2. Pacnio3HaBaHMe BOJIOKOH.
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Hcnonp3ys Tabnuily, MOBTOPUTE CBOMCTBA BOJOKOH. BaM naHbI XJIOMOK, BUCKO3a U
mepcerb. Pacno3HaiiTe 3TH BOJNOKHA. Pacro3HaBaHuE BOJIOKOH HAYMHAKOT C HX
CkUranus. IIpy 3TOM IIPOCIIEKUBAIOT, C KAKOH CKOPOCTBIO IIPOUCXOJMT T'OPEHHE,
UCCIIENYIOT 3amax INPOAYKTOB IOPEHHsA. 3aTEM IPOBEPSAIOT IECUCTBUE HAa BOJIOKHA
KHCJIOT W PACTBOPUTENICH. YKAKUTE XapaKTEPHbIC INMPU3HAKU XJIONKA, BUCKO3bI U
LIEPCTH.

ITo xoty pabOTHI 3aM0IHUTE TAOJUIY U CAETANTE BHIBOBI.

KoHTposibHBIE BONIPOCHI.
JlatiTe KmaccuuKaIiio BOJIOKOH.
JaiiTe knaccupuKauio miacTMacc.
YeM HCKYCCTBEHHBIE BOJIOKHA OTIIMYAIOTCSI OT CUHTETHYECKUX ?
Yem nmaxHyT OpU MOIKUTAHUU XJIOMYATOOYMaKHbIE HUTH?
Jlatb ompeneneHHEe MaKpOMOJEKYJbl, JJIEMEHTAPHOIO 3BEHA M CTEIECHU
nosuMepusanyy. Kak BiIMSET BeIWYMHA MOJEKYJIIPHOM MacChl Ha CBOMCTBA
BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN?
6. UYeM peakuuu NOJIMKOHAECHCALUU OTIMYAIOTCS OT PEAKLUI MoIuMepu3auu?

o0 E

JIABOPATOPHASA PABOTA Nel/

Ha3zBanue padorsi: VccieqoBanre CBOMCTB CIIUPTOB U albAETHIOB

esu padoTbI
1. N3yuuth pu3nUecKue CBONCTBA ITUIOBOIO CIIUPTA U TIULEPHUHA.

2. IIpoBecTn KaueCTBEHHYIO PEAKIIMIO HA MHOTOATOMHBIE CITUPTHI.
3. TIpoBecTr KaueCTBEHHYIO PEAKIIMIO Ha aJIbICTU/IBI.
4. HanucaTh ypaBHEHHSI BBIIIOJTHEHHBIX PEAKIUH.

PeakTuBbI: DOTUIIOBBIN CIUPT, CEpHAs KHUCIOTa, IIUIEPUH, PAcTBOPHI cyibdara
meau (I1) u rugpokcuna Harpus, GopmanuH, HUTpaT cepedpa (2% pacTBop), aMMHUaK,
BOZA.

Oo6opynoBanue: IlltaruB c mpoOupkamu, MeaHash TOBOJIOKA (CIUpalib), CyXOe
roprodee, ClimYKu, 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, ITPG 05, ITP6 07, TTP6 08;

3HAHMSI: CBOMCTBA CIIUPTOB U aJIbJACTHU/IOB;

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

Xoa padoTbi:

OmnbiT 1. PU3MYECKHE CBOMCTBA ATUJIOBOTO CIUPTA U TJIUIIEPUHA.

Hanelite B oHYy NMpOOMPKY HEMHOIO 3TUJIOBOIO CHUPTa, a B APYIyHO HEMHOTO
rimiepruHa (oOpatute BHMMaHHE Ha €ro Bs3KocTh). JloOaBpTe B 00€ mMpoOMpKU
HEMHOTO BOJbl. OOpaTUTe BHUMAaHHE HA PAaCTBOPEHUE CHUPTOB B Boje. Omuimre
(u3MYecKue CBOMCTBA ATHIIOBOTO CIIUPTA U TIIHIICPUHA.

OnpiT 2. XMMUYECKHE CBOMCTBA ATUIOBOTO CIIUPTA.

2.1. OkucneHue CnupTa B albJICTHIL.
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Haneiite B mpoOupky 0,5MJ1 3TUIOBOrO CIUPTA U MOTPY3UTE B HETO PACKAJICHHYIO
MeHyIo cnupaib. OOparutre BHUMaHUE Ha TOSBJICHHE 3amaxa albJerujaa u
BOCCTaHOBJIEHHE MeAu. OMNbIT MOXHO TMOBTOPUTH HECKOJIBKO pa3, OIycKas
pacCKaJICHHYI0 MEJHYIO IMPOBOJIOKY B CHUPT. 3anuiuute HaOmrogeHus. Hamummre
ypaBHEHHUE PEAKIMU TAHOJIA C OKCHJIOM MEIH.

2.2. IlomydyeHue Iu3TUI0BOro 3dupa.

Haneiite B npoOupKy 1M1 3TUIOBOTO CHUPTA, 100aBbTE CTOJBKO K€ KOHI[. CEPHOI
kucioTel. Crerka Harpedte. OOpaTtuTe BHHMaHHE Ha CHEIU(UUECKHA 3amax
TUATIIIOBOTO ddupa. Hamummmre ypaBHEHHE peaKIMU TOMYyYEHUS TUITHUIOBOTO
adupa U3 3TaHoOIA.

OneiT 3. B3aumoseiictBue rmieprHa ¢ rujapokcugoM menu (II) — kayecTBeHHas
peaKIius Ha MHOTOATOMHBIE CIUPTHI.

B mpoOupky nomectute 2-3 kammu pactBopa cyibdarta meau (II) m 4-5 kamens
pacTBopa rugpokcuaa Hatpus. OOpaTuTe BHUMaHUE Ha BBINAJIEHUE TOJIyOOro ocajika
rugpokcuaa meau (11).

JloGaBbTe B 3Ty MPOOUPKY PacTBOpP MIIMIIEPUHA W THIATENIBHO Mepemeriaite. Yto
npouszonuio ¢ ocaakom? Kak wu3MeHMIach OKpacka pactBopa? 3amuiiuTe
HaOmogeHusi. Hamummre B CTpykTypHOHM  (opMmMe  ypaBHEHHE  peakluu
B3aUMOJICUCTBUS TiMiepuHa ¢ TujapokcuaoM meau (II) m HazoBuTE mMONy4eHHOE
BEILIECTBO.

OnriT 4. KauecTBEHHBIE PEAKIINN HA AJILIETUIBL.

4.1. Peakuus dhopmanbaeruaa ¢ ruapokcuaiom menu (10).

B npobupky momectuTe cHavana S5 kameib (opMalivHa, 3aTeM 2 Kalid pacTBOpa
cynbdara menu (II) u 5 kanens 10% pactBopa ruapokcuga Hatpusi. Cpasy HauHHUTE
HarpeBathb, CJEAS 3a IMOCIAEAOBATEILHBIMA HW3MEHEHUSMH, MPOUCXOIS[IIUMHU B
npobupke ¢ ocaakoM. OOpa3yrolMiCcs B KOHIIE PEaKIMU KPacHBIM OCaOK HMEET
coctraB  Cu,O. 3amummure Habmoaenus. Hamumure ypaBHEHHE peakiuu
dbopmanpaeruaa ¢ ruapokcuoMm meau (I0).

4.2. Peakius «cepeOpsHOTO 3epKaiay.

[Ipu mpoBeneHUM OIBITAa CTPOrO COOJNIOAANTE MOCIEAOBATENIBHOCTh M00ABICHMUS
PEaKTUBOB.

B uucryro cyxyto nmpoOupky momectute 2 Kariu 2% pacTBopa HUTpaTa cepedpa u
B300MTaliTE, YTOOBI OH XOPOIIO CMOYHJI CTEHKH NpoOupKku. Jlo0aBbTe KaIlIio KOHII.
pacTtBopa amMmmuaka. Eciu mosiBUTCst Oypblii HEMCUE3aIOMIMM 0caloK, 100aBbTe emié
Karuilo aMMmuaka. Eciy ocajok Mcue3HeT cpasy, BTOPYIO Karuiio He Jo0aBisiite, a
BBeauTe 2 Karmn gopmanuHa. Ilocne 3toro, He B30anThIBas COAEPKUMOTIO, CIIErKa
nojorpeiTe, He J0BOAS 10 KuneHus. HaOmionmalite oOpa3oBaHMe Ha CTEHKax
npoOupku Onectsmiero cios cepedpa. Peakius «cepeOpsiHOro 3epkaina» -
XapakTepHas peakius Ha aJbJeTubl. 3anumure HaOmoaeHus. Hamwummre
ypaBHEHHUE PEAKIIMU BOCCTAHOBJICHHSI cepedpa popMaTnHOM.

[To xomy paboThI 3aMIOJIHUTE TAOJMITY U CHAETIAWTE BHIBOJIBI.

KoHTpoJibHBIE BONIPOCHI.

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

Ha3Banug Bemects. C,H, —» C,H, — C,HsOH — CH;COH
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JIABOPATOPHAS PABOTA Nel8

Ha3zBanue pa6orsbi: VccnenoBanrue CBOMCTB KapOOHOBBIX KUCIOT U UX COJICH.

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

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

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

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

Pesyabrarsl:

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

npeomemmnuwte: 11P6 02, I1PG 04, ITP6 05, ITP6 07, TTP6 08;

3HAHMA: CBOMCTBA KapOOHOBBIX KUCJIOT U UX COJICH;

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

Xoxa paboThi:

Ilpumeuanue: ONBITBI C OPraHUYECKUMU U HEOPTAaHUYECKHUMHU KHCIOTaMH
MPOBOJIUM NAPAJIJIEIBHO.

Omnbit 1. CBOWCTBA YKCYCHOW KUCIIOTHI.

1.1. ITomectute B 2 mpoOUpPKK MO OAHOW TpaHyJe IIMHKA U J00aBbTE B MEPBYIO
MPOOUPKY 2 MJI YKCYCHOM KUCJIOTHI, BO BTOPYIO — 2 MJI COJISTHOM KHUCIOThl. OOpaTuTe
BHUMAaHHUE Ha TIOSBJIICHUE MY3BIPHKOB Ta3za B o00eux npoOupkax. 3anuiluTe
HaOmoaeHus. HanummTe ypaBHEHHE peakIMM IUHKA C YKCYCHOM KHCIOTOW M C
COJITHOM KuciioTou. [loanuimmre Ha3BaHus BEILIECTB.

1.2. Tlomectute B 2 mpoOUpKH MO 2 MJI pacTBOpa Imenoud (THAPOKCUJ HATpPHs),
n00aBbTe B KaXKIYH MNpoOUpKy Karmmo deHondTanenHa. BBenure B TEpBYIO
MPOOHPKY 2 MJT YKCYCHOU KHCIIOTBI, BO BTOPYIO — 2 MJI COJITHOM KHUCIIOThI. OOpaTuTe
BHUMaHHE HAa W3MEHEHUE OKPACKM B OOEUX MpoOHpKax. 3amuIINTe HAOIIOJCHUSI.
Hanummre ypaBHeHus npoBeAEHHBIX peakuui. [lognummre Ha3BaHUS BELIECTB.

1.3. [lomecTtute B 2 mpoOUpPKU HEMHOTO KapOOHATa KalbIUs U 0OABbTE B MEPBYIO
NpoOUpPKYy 2 MJ YKCYCHOM KHCIOThI, BO BTOPYIO — 2 MJ COJISHOM KHCJIOTBHI.
BauMarenbHo mpoHaOomaiiTe 3a  MPOUCXOMSIIMM  MPOIECCOM.  3alMIIUTe
HaOmoenusi. Hanummre ypaBHEHUs BBITIOTHEHHBIX peakiuu. [loanuimre Ha3BaHus
BEIIECTB.

OnpIT 2. 'uaposu3 mMblia.

Conu cTeapruHOBOM KHUCJIOTHI U IIEJIOYHBIX METAJIJIOB MPEJACTABISIOT COOON Mbla.
Uccnenyem cBoiicTBa MbLIa.

2.1. Haneiite B mpoOupKy 2MJ1 TUCTHUIUIMPOBAHHOW BOJBI, M00aBbTE B HEE ONHY
CTPYXKYy MbIJa M Xopomo mnepememante. OOpatnuTe BHUMaHHUE HA TOSBJICHUE
MYTHOTO pacTBOpa. 3amumuTe HaOmofeHus. Hamumumre ypaBHEHWE peaKIUH
TUAPOJIM3a MbLIA.
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2.2. K nomyuenHomy pactBopy no0aBbre 1-2 kammm Qenondranenna. Obparute
BHUMaHUE Ha OKpacKy pacTBopa. Kakylo cpeay uMeeTr pacTBOp MbLIA.
ITo xomy paboThI 3aMoTHUTE TAOIHILY U CAETIATe BHIBOIDI.
KoHTpoJIbHBIE BONPOCHI.
1. Kakas BbIciiasi KapOOHOBAst KUCJIOTa BXOAUT B COCTaB MbLia?
2. lloueMy MBLUIOM yMBIBAThCSl HE PEKOMEHIYETCSI?
3. YTto npeacTaBisaioT co00i CHHTETUYECKUE MOIOIIHNE CPeACcTBa?

JIABOPATOPHAS PABOTA Nel9
Ha3zBanmue padorsbl: VcciiemoBanue CBOMCTB MIFOKO3bI, Caxapo3bl, Kpaxmania
Hean padoTsi
1. Jloka3aTh 3KCHEPUMEHTAIBHO, YTO IJII0KO3a 00J1a/1aeT CBOMCTBAMHU
MHOT0aTOMHOTO CIIUPTA U ajbJeruja.

2. UccnenoBaTh u3znueckue CBOMCTBA caxapo3bl.

3. HccnenoBaTh pacTBOPUMOCTH Kpaxmaiia B BOJIe, IPOBECTU KaU€CTBEHHYIO
pEaKkIuIo Ha Kpaxmadl.

4. HanucaTh ypaBHEHHUsI BBIIOJTHEHHBIX PEAKITUH.

PeaktuBbl: 10% pacTBOp DNIOKO3BI, caxapo3a, Kpaxmaj, pacTBOp THUAPOKCHAA
HaTpusi, pacTBOp cyabdara meau (1), cepHas kucnora, Boja, iogHas Boja.

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

Pesyabrarsl:

memanpeomemnwvie: 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, T1P6 08;

3HAHMSI: CBOMCTBA IJIIOKO3bI, Caxapo3bl U Kpaxmana,

YMEHHsI: COCTaBJISITh YPABHEHHUS PEAKIINI, XapaKTEPHBIX JJI TIFOKO3bI, CaXapo3bl U
KpaxMarlia.

Xoxa padoThi:

OmnbiT 1. CBOWCTBA TIIIOKO3BI.

1.1. O6Hapy>keHHE Y TJIFOKO3bI CBOMCTB MHOTOATOMHOIO CIIUPTA.

[TomecTuTe B mpoOUpPKyY 4 Karui pacTBOpa meaoun (TUIPOKCUIA HATPHUSA) U 2 KaTUIH
pactBopa cynbdara menu (I1). Berpsixaure conepkumoe mpoOUpku 10 00pa3oBaHUS
ocanka. JloGaBbTe Kario, TJIOKO3bl M THIATENbHO mepememaite. OOparure
BHUMaHUE Ha 00pa3oBaHUE pPacTBOpPA CUHETO I[BETA, YTO SBJISICTCS XapaKTEPHBIM JIJIs
MHOTOaTOMHBIX CIUPTOB. 3amuiiuTe HaOmofeHus. Hanummre ypaBHEHUE peakiuu
IIII0K03bI ¢ TuapokcuaoM Meau (I1). IloanmummTe Ha3BaHMs BEIECTB.

1.2. O6Hapy>KeHHE Y TJIFOKO3bI CBOMCTB aJIbJIETUIOB.

[lony4yeHHslii pacTBOp HarpeBaiiTe B MNpoOUpPKE A0 KUIIEHHS, Cclens 3a
MOCJIETIOBATEILHBIMU U3MEHEHHUSIMU, TTPOUCXOISIIIUMHE ¢ ocaakoM. OOpa3yromuiics B
KOHIIE pEeaKIUU KpacHbIM ocanok umeeT coctaB Cu,O. JlaHHas peakuusi XxapakTepHa
JUTSL  aNbJCTUIOB. 3amuimuTe HaOmojaeHus. Hammmmre ypaBHEHHWE peaKIuH
BoccTaHoByieHus ruapokcuaa meau (II) rmoko3o0i. [Toanumme Ha3BaHUS BEUIECTB.

OmnpiT 2. CBOWCTBA caxapo3bl.
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BHUMaTEeNbHO paccMOTpUTE KpPUCTAUIbl  caxapo3bl. IlomecTuTe HECKOJIBKO
KPUCTANIOB B IPOOUPKY U J00aBbTe BOJbI. OOpaTUTe BHUMaHUE HA PACTBOPUMOCTD
caxapo3bl. OnumuTe puU3nyecKre CBOMCTBA Caxapo3bl.

OmneiT 3. CBOMCTBA Kpaxmada.

3.1. PacTBOpeHME Kpaxmasa B BOJIE.

HacekimpTe B mpoOMpKy HEMHOIO Kpaxmania, 100aBbTe€ 2 MJI XOJIOAHOW BOJBI H
xopoiio B30oaTaiTe. OOpaThTe BHHUMAaHHME, YTO KpaxMmajl HE pacTBOpSETCS B
XoJloHOM Boze. Hanelite B yuCTyr0 IpoOUpPKY 5 MJI BOJBI M HarpeuTe A0 KUIIEHUS.
Brneiite B mpoOHpKy C KHUIIATKOM COAEpXKHMOE TMepBoi mnpoOupku. OOpatute
BHMUMaHWE Ha oOpa3oBaHME BS3KOTO pacTBopa — Kiekcrepa. Onummre
PacTBOPUMOCTb KpaxMmaja B XOJIOJHOU U ropsyeil BOJe€.

3.2. KauecTBeHHAs peakiys Ha Kpaxmal.

B npoOupky ¢ oxXJaxIeHHBIM KJIEHCTepOoM 00aBbTE KaILII0 CUIBHO pa30aBIeHHOM
HonHol Boabl. OOparuTe BHMMaHME Ha M3MEHEHHE OKPACKU pacTBOpaA. YKaKUTE
XapaKTEepHbIN MPU3HAK KAYECTBEHHOHN peakliy Ha KpaxMal.

[To xoty pabOTHI 3aM0IHUTE TAOJUIY U CAETANTE BHIBOBI.

KoHTposbHBbIE BOIIPOCHI.

OcymecTBuTe NpeBpanieHus (COCTaBpTe ypaBHEHUs conlacHo cxeme). [lognummure

Ha3BaHUA BelecTB. POPMYIIbI BEIIECTB B YPAaBHEHUSX MPEACTABUTh B MOJIEKYJIIPHOM

U CTPYKTYPHOM BHJIE.
CsH1,06 — C,HsOH — CH3COOH — CH3COOC,Hs

JIABOPATOPHAS PABOTA Ne20

HaszBanue pa6orsi: VccrnenoBanue CBOMCTB OCJIKOB

esiu padoThbI
1. W3yuuTh cBOMCTBA OEJKOB.

2. BBISCHUTH yCTONYMBOCTH OEITKOB MO OTHOIICHHUIO K HArPEBAHUIO U BO3/ICHCTBHUIO
PEaKTUBOB.
3. TIpoBectu 1IBETHBIE pEAKIIUU HA OCIKH.

PeakTuBbi: PacTBop KypuHoro 6enka, cyabdar meau (II), ruapokcun HaTpus, KOHII.
CepHas KUCJI0Ta U a30THasl KUCJIOTA.

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

Pesyabrarsl:

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

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

3HAHMSI: CBOMCTBA U CTPOCHUE OCIIKOB,

YMeHHSsI: TIPOBOIUTH KaU€CTBEHHBIE PEaKIIMKU Ha OCJIKH.

Xoxa pa6oTsi:

Omnwit 1. PacTBOpeHME OETKOB.

[TpurotoBeTe pactBop Oenka. st aTOTO pazbdeiiTte KypuHOE SMI0 M aKKypaTHO
OTHeINTe OCJOK OT KeiITKa. belok momecTuTe B XMMHYECKMH CTakaH, M 3ajehTe
XOJIOMHOM BOJOW, pa3MelIMBas CTEKISIHHOM mnanoykod. Oxapakrepusynte BuUJ
pacTBOpa SMYHOTO OeJKa.
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Omnpit 2. Jlenarypariusi 6€JIKOB.

2.1. B nmpoOupky HanelTe 2 MJI pacTBopa SIMYHOTrO Oeilka U 100aBbTE HEMHOIO
pactBopa cynbdarta meau (II). ObpaTtuTe BHUMaHKME HA JIeHaTypaluio Oenka. B uém
OHa MposBIsieTCA? YKaKUTE MPUUUHY JeHATYpaIlUU.

2.2. B npoOupky HanelTe 2 MJI pacTBopa SMYHOTrO Oejika U 100aBbTE HEMHOIO
cepHOM KHCIIOThL. OOpaThTe BHUMaHUE Ha BBINAJCHHE OCAJKA. YKAKUTE MPUUUHY
ATOTO SIBJICHUSI.

2.3. B nmpoOupky Hanelte 2 MJI pacTBOpa suyHOro Oenka u Harpeiite. OOpartute
BHUMaHue Ha cBEpThIBaHME Oenka. Kak Ha3pIBaeTCs 3TOT mporecc?

OmnbiT 3. I[BEeTHBIE peakii Ha OCJIKHU.

3.1. buyperoBas peakuusi.

Haneiite B mpoOupky 2 mi pacTBopa Oenka, go6aBbTe 1 M pactBopa cyibdara
meau (I1) u 2 mu rugpokcuga HaTpusi, Xoporno B30ontaiite. ObpaTuTe BHUMaHUE Ha
U3MEHEHHE OKpacKd pacTBOpa. YKaKUTE XapaKTEepHBIM NpHU3HAK OWypeTOBOM
peakuuu. Kakue QyHKUMOHaANbHBIE TPYINIBl MOJIEKYJBl O€lKa HUIpalT pojib B
U3MEHEHUU OKPACKHU?

3.2. KcaHTONpOTENHOBAsL PEAKIIHSL.

Haneiite B mpoOupKy 2 Mi pacTBopa Oeika mpuiieite 1 Mil KOHI. a30THOM KHUCIIOTHI
u Harpelte cmecb. OOpaTUTe BHUMaHUE HAa MU3MEHEHHE OKPACKH OCallKa. YKaXXHTe
XapaKTepHbIA MPU3HAK KCAaHTONPOTEMHOBOM peakuuu. Ha xakue (yHKIMOHAJIBHBIE
IPYIIIBI JAHHAS PEAKLUS SABISAETCS KAYECTBEHHOM?

[To xomy pa®oThI 3aMOJHUTE TAOIUIY U CACIANTE BHIBOIBI.

KoHTpoJibHbIE BONIPOCHI.
1. Kakwue cBsI3M y4acTBYIOT B 00pa30BaHUU BTOPUUHON CTPYKTYpbI Oenka?
2. Kakwue BemecTBa 00paszyroTcs Mpy THAPOIIN3E OSITKOB?
3. Kakwue cBsi3u y4acTByIOT B 00pa30BaHUN MEPBUYHON CTPYKTYpHI Oenka?
4. JIokaxxuTe, 9TO OCIIKH SBIISTFOTCS ITOJTUMEPAMH.
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HPUJIOKEHUSA

Ipunoscenue 1

Oo6o3navenue| lucnepcuas ¢gaza| Jlucnepcuas cpeaa Ha3Banue u npumep
r/r ["azoo00paznas ["azo00paznas JlucniepcHas cucteMa He 00pas3yeTcs
KT Kunkas ["a3000paznas A»npo30s: TYMaHBbl, 001aKa
T/T Trépnas ["a3o000paznas Aspo30m (ITBUTH, TBIMBI), TTOPOIIKH
'K ["a3000paznas Kunkas I"a30BBIC 5MYJIBCUU U [IEHBI
KK Kunkas Kunxas OMysbcun: HePTh, KpeM, MOJIOKO
T/XK TBépnas Kunkas CycnieH3uu ¥ 30J14: Wi, B3BECh, acTa
I'/T ["a3o000paznas TBépnas [Topuctslie Tena
n KanuispHele CUCTEMBI: KUIKOCTh B
XK/T Kunkas Teépnas
NOPUCTHIX TeJIaX, [PYHT, 10YBA
n .. TBEpAbIE reTEPOreHHbIE CUCTEMBbI: CIIJIABbI
T/T Teépnas Teépnas P p ’
OCTOH, KOMITO3UIIMOHHbBIE MATEPHAIIBI
Ipunoocenue 2
Tabauna 1 PacnosnaBanue miacrmace
IlnacTmacca Baemnue OTHolIEHNE K JleiicTrBue
NPU3HAKHA HATPeBaHUIO, pacTBopuTeseH
TOPEeHHI0
[TonusTunex Msarkuid, [Ipu nHarpeBanum pasmsirdaercs |B amerone, 6eH3one,
MPO3payvHbIH, — MOYKHO BBITSIHYTh HUTH. ['OpuUT | muxiopaTane HE
3JaCTUYHBIH, CUHUM IIJTAMEHEM. pacTBopsieTcs,
YKUPHBIA HA OIIYIIb. CTAaHOBUTCS
PBIXJIBIM.
[HomuBuHMIXIOpUA | MSITKUMN. [Tpu |Ilpu HarpeBanum pasmsryaercs. |B arerone, OeHzosne
MMOHM>)KEHHOMN loputr HeGonpmUM TUTAMEHEM, |HE pacTBopsieTca. B
TeMIeparype o0Opa3ysl 4YepHBI IIapuk. BHe |auxiopaTane
TBEpAbIM M XpYIKUWA. |I1amMeHHu racHeT. IIpu ropenuum |HaOyxaer.
YYBCTBYETCS OCTPBIi 3amax.
ITomuctupon Teepapii, xpynkui, (I[Ipu HarpeBanuu pasmsryaercs, |B aleToHe
MOYTH MPO3PAYHBIA.  |[JIETKO BBITATUBAETCS B HUTH. Halyxaer.
PactBopsercs B
OeH30l5lIe, KCHJIOJIE,
JUXJIOPITAHE.
[Tomumernnmera- | TBepaplid, [Ipn HarpeBanum pasmsargaercs. |B aleToHe
KpwujaT IIPO3payvHbIN. I'oput xenThIM ¢ cCUHEW KaiiMoi |HaOyxaert.
mIaMeHeM, C  xapakTepHbIM |PactBopsiercs B
MOTPECKUBAHUEM, OeHzone, Ou- H
pacrpocTpaHnss crenuuueckuil |TeTpaxyiopITaHe.
3arax CJI0KHBIX d(UPOB.
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Tao6auna 2 PacnozHaBaHue BOJIOKOH

BosaokHo Cxuranue HeiicrBue HNOs HeiictBue HeiictBue
H>S0, aleToHa

Xnonok |[opur OvicTpo ¢ 3amaxom |PactBopsiercs, PacTtBopsiercs He
HAOKEHOMN o0Opa3yst OecLBETHBI pacTBopsieTcs
Oymaru. Ocraercsi YepHBIH |pacTBOP.
nernes.

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

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

paJbHBIA |IAPUK  YEPHOIO LIBETA, |KPACHBIN LBET.

HIEJIK KOTOPBIA  pacThpaercs B
MMOPOIIOK.

Bucko3- |l'oputr ObicTpo ¢ 3amaxom |PactBopsiercs, CuiibHO He

HOE AaokeHor Oymaru. Octarores |00pa3yss OecuBeTHBIN |HaOyxaer U |pacTBOpsieTcs
ClIeJIbl. pacTBop pacTBopsieTcs

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

JlaBcan l'opur xonTsammm miameneM, |He pactBopsercs PactBopsiercs He
oOpasyer TBEPJIbIi pacTBOpsieTCs
OnecTAmMiA MapuK TEMHOTO
LIBETA

Kanpon |[lnaButcsa, oOpa3ys temubiii |PacTBOpsiercs, PacTtBopsiercs, He
OJiecTAImuiA mapuk. |00pazys OeclBETHBIN |00pa3ys pacTBOpSIETCS
UyBCcTByeTCSI ~ HENPUATHBIA |pacTBOP. OeclLIBETHBII
3anax pacTBop.

IIpunoowcenue 3

ILnoTHOCTDL M NMPOUEHTHOE COACPKAHUEC PACTBOPOB XJI0PpHAA HATPUS.

3
HHOTHOCT? *10%, KOHIEHTDA-11Hs HHOTHOCTB*10'3, KF/M3,
Konuenrpauus, % Kr/M, t o/p L, NPH TeMrepaType
IIpU TEMIIEpaType 0
10°C 20°C 10°C 20°C
1 1,0071 1,0053 14 1,1049 1,1008
2 1,0144 1,0125 15 1,1127 1,1065
3 1,0218 1,0196 16 1,1206 1,1162
4 1,0292 1,0268 17 1,1285 1,1241
5 1,0366 1,0340 18 1,1364 1,1319
6 1,0441 1,0413 19 1,1445 1,1398
7 1,0516 1,0486 20 1,1525 1,1478
8 1,0591 1,0559 21 1,1607 1,1559
9 1,0666 1,0633 22 1,1689 1,1639
10 1,0742 1,0707 23 1,1772 1,1722
11 1,0819 1,0782 24 1,1856 1,1804
12 1,0895 1,0857 25 1,1940 1,1888
13 1,0972 1,0933 26 1,2025 1,1972

35




JINTEPATYPA.
3.2.1. OcHOBHBIE NeYATHbIE U3aHUSI
1. Xomuenko WN.I'. OOmas xumus. Y4eOHUK - 2-¢ u3., ucnp. u gom. - M.: PUA
«Hosast BonHay, 2021. - 463 c.: mi1., — ISBN 978-5-7864-0348-1
2. Tabpuensn O.C. Xumus: y4yeOHUK I CTYH. YUpexXACHHN cpea. mpod.

oopazoBanus / O. C. I'abpuensa, U. I'. OctpoymoB. - 6-¢ uza., crep. - M.:
Axanemus, 2019. - 272 c., ¢ uB. ui., — ISBN 976-5-4468-5991-7

3.2.2. OcHOBHBIE YJICKTPOHHbIE U3JaAHUS

3. Yuebubiii onnaiiH kypc. Xumua 11 xmacc / MoOuibHOE 3IEKTPOHHOE
oOpa3oBaHHUe: [caiiT]. — 2022. - URL.:
https://educont.ru/courses/list/course/b05f68c8-d52a-4bb1-93d2-698f26104408
(mata oOpamenusi: 21.03.2023). - Pexxum noctyna: A 3aperuCTPUPOBAHHBIX
I10JIb30BaTENIEN

3.2.3. JlonoJiHUTEIbHBbIE HCTOYHUKH

4. YyeOuniii onnaitH kypc. Tpenaxkep «Oo6nako 3nHanuit. Illxona». 10 kmacc //
MobunpHOE  3JEKTpoHHOE  oOpazoBanme: [caht]. — 2022. - URL:
https://educont.ru/courses/list/course/f743d06d-f739-4d28-929c-4af587240d0b
(mata oOpamenus: 21.03.2023). - Pexxum noctyma: s 3aperucTpUpPOBaHHBIX
MOJIb30BATEIICH

5. Meroauueckue pPEeKOMEHIAIMU TO BBHITIOJHEHUIO MPAKTUYECKUX paldOT Mo
obmieoOpaszoBarensHoil  gucruiuimHe "Xumusa" mis  cneruanbHOocTH  22.02.06
Capounoe nipou3BojicTBo [Tekcr] / 'BIIOY "FOYpI'TK"; coct. U. A. IlIBapesa. -
Yensaounck, 2024.

36



