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IMosicuuTeILHASA 3aNIMCKA

Mertoanyeckue ykasaHus il MPAKTHYECKUX Pa0OT MpeaHa3HAYCHBI Il 00YyJaromuxcs,
M3YYAIIUX Y4eOHYI0 TUCIUIUIMHY XuMHS 10 mpodeccun cpenHero mnpodeccrnoHalbHOTO
obpazopanus 08.01.28 Mactep OTACIOYHBIX CTPOUTEIBHBIX U IEKOPATUBHBIX PadoT.

Lenpt0 METOANYECKUX YKa3aHUH SBISETCS METOJUYECKOE COMPOBOXKICHHE 00YUarOIIUXCs
IIPY BBIIOJTHEHUH NMPAKTUYECKOW pPabOTHI.

Boinonnenue o0yyaronMucs NpakTUYecKux padoT CIIOCOOCTBYET:

— (opmupoBaHUIO O0IIKX U MPOPECCHOHATBHBIX KOMIIETCHIINI;

— (opMHPOBaHUIO MPAKTUUECKUX YMEHHH B COOTBETCTBUHU C TPEOOBAHUSAMHU K YPOBHIO
MOJIrOTOBKH 00YYaIOMIMXCS, yCTAHOBJICHHBIMH paboyeil mporpaMMoil Xumus;

— 0000menne, cucreMaTu3anus, yriyoieHue, 3aKkperuieHue MoTyYeHHBIX 3HaHW;

— COBEpPIICHCTBOBAaHME YMEHHM IPUMEHATH IIOJYyYEHHBIC 3HAHUA Ha IIPAKTHKE,
peanu3anrio €AMHCTBA UHTEIUIEKTYAJIbHOM M MPAKTUYECKOMN AESTEIbHOCTH.

XuMHUs Kak Hayka o HamOojee oOLIMX 3aKOHaX IPHUPOJIbl BHOCUT CYLIECTBEHHBIN BKJIAJ B
cucTeMy 3HaHUH 00 okpyxaromem Mupe. OHa pacKkpbIBaeT poJjib HAyKH B 3KOHOMHMYECKOM M
KyJIbTYpHOM pa3BHTHUH OOILNECTBA, CIOCOOCTBYET (OPMHPOBAHUIO COBPEMEHHOTO HAYYHOTO
MHUPOBO33PEHUS.

[TpakTueckue paOOTHI MO3BOJSAIOT  MOJYYUTh  HABBIKM 3KCIEPUMEHTAIBHON paboThI,
yMeHue olOpaiarbes ¢ NpubOpaMu, CaMOCTOSTENBHO JI€1aTh BBIBOJIBI U3 MOJYYEHHBIX OMBITHBIX
JAHHBIX U TEM caMbIM 00Jiee rTyOOKO U MOJTHO yCBaUBaTh TEOPETUUYECKUI MaTeprall XUMHH.

Kpurtepun oneHKH NpakKTHYeCKUX pado0T 0 XUMHHU

OtrmeTka «5»:

- paboTa BBITIOJIHEHA TIOJTHOCTHIO U TTPABWIIBHO, C/ICJIaHbI PABUIIHHBIC HAOIOICHNS W BBIBOJIBI;
- OKCIIEPUMEHT OCYIIECTBIICH M0 IJIaHy C YY4ETOM TEXHUKH 0€30MacHOCTH U MpaBuiI paboThI C
BEIECTBAMH U 000pPYI0BaHUEM;

- IPOSIBIIEHBI OPTaHU3ALMOHHO - TPYIOBBIE YMEHHUS, TOAEP>KUBAIOTCA YUCTOTa paboyero Mecra
Y TIOPSZIOK (Ha CTOJIEe, SKOHOMHO HCIIOIB3YIOTCSI PEaKTHUBHI).

OTmeTka «4»:

- paboTa BBITIOJIHEHA TIPABUIILHO, CACIIAHBI TPABWIbHBIC HAOIIOACHUS U BBIBOJIBI, HO ITPH 3TOM
HKCIIEPUMEHT MPOBE/IEH HE MOJHOCTHIO WM AOMYIIEHBI HECYIIECTBEHHBIE OMUOKH B paboTe ¢
BEIIECTBAMH U 000PYI0BAHUEM.

OtrMmeTka «3»:

- paboTa BBITIOJIHEHA TIPABHIILHO HE MEHEE YeM HAIOJIOBHHY M JOIYIIEeHA CYIIICCTBCHHAS
omuroOKa B X07ie SKCIIEPUMEHTA B 00BbICHEHUH, B 0DOPMIICHUHU paOdOThI, B COOTIOICHUH MTPaBUIT
TEXHUKH 0€30MMacCHOCTH Ha paboTe C BEMIECTBAMHU U 000PYI0BaHUEM, KOTOPAsi HCIIPABIISIETCS TI0
TpeOOBAHUIO YUUTEISI.

OTmerka «2»:

- IOTIYIIECHBI O0Jiee ABYX CYIIECTBEHHBIX OMIMOOK B XO€: SKCIIEPUMEHTA, B O0BSICHEHUH, B
odopmiieHnH paboThI, B COOTIOICHUHN TTPaBUJI TEXHUKH 0€30MacHOCTH NP paboTe C
BeIIleCTBAaMH U 000pYAOBaHUEM, KOTOPBIE YUaIlIUNCs HE MOXKET UCTIPABUTH JaXKe 10
TpeOOBaHUIO YUUTEIS;

- paboTa He BBHITIOTHEHA, Y YYAIIErocss OTCYTCTBYET IKCIIEPUMEHTATbHBIE YMEHHUSI.

[Tepen mpoBeaeHNEM MPAKTUUECKON pabOTHl HEOOXOAMMO CAENATh CIEAYIOIIee: 03HAKOMUTECS C
o0opyaoBaHueM, MpubopamMH U MaTepHUagaMi; 0O3HAKOMUTHCA C TIPaBUJIaMU OOpaIlleHUs! C HUMH;



O3HAKOMUTBCSI C MOPSAKOM BBINOJIHEHMs] TPAKTHUYECKOW paboThl; MPOU3BECTH MOAOOP
HeoOxonumoro obopyaoBanusi. [Ipu mpoBeaeHun paboThl HEOOXOAMMO: BBIIOIHUTH paboOTy B
COOTBETCTBUM C METOJMUYECKUM yKa3aHUEM M TPeOOBAaHMAMM TEXHHKH 0€30I1aCHOCTH; IPOBECTU
00pabOTKy ONBITHBIX JAHHBIX W HEOOXOIMMBIE PACYEThl; MO MTOraM JIabOpaTOpHOW pabOTHI
COCTaBHUTb OTYET.

Conep:xanue oTyera:

TUTYJBHBIN JTHCT (00pa3er] mpuiiaraercs);

11eJIb pabOoTHI;

3aJlaHuE;

KpaTKoe TEOPEeTHUECKOE BBEJCHUE K IaHHON paborTe;

Ha3BaHUE OIbITOB;

BBINOJIHUTH TPEOOBAHMUS, IPEIBABICHHBIE K PE3yJIbTaTaM ONbITOB.

3ammrTa MPaKTUYECKOH paboThI OCYLIECTBJIIETCS HA 3aHATHUH, CIEIYIOLIEM IIOCIE €€
BBITOJIHEHUSL.

IlepeyeHb NpakTHYeCKUX PA0OT 10 XUMHM:
IIpakTuyeckas padora. Nel «[IpurotosneHue pactTBopa 3aJaHHON KOHIICHTPAIHID)
I[IpakTuyeckas pa6ora Ne2 «PacTBOphI. DIEKTPOIUTHYECKAS UCCOLIMALIHSI

IIpakTuyeckas padora Ne3 « ['eHeTnyeckas CBs3b MEXAY KJIaCCaMHU HEOPTraHMYECKHUX
BEIIIECTBY»

IIpakTuyeckas pa6ora Ne4 «PemnieHue sKCIepUMEHTAIBHBIX 33/1a4 10 TEME KUCTIOThI»

IIpakTuyeckas padora Ne5 «Pemenue 3a1au «DIEKTPOIN3 PAaCTBOPOB U PACILIIABOB
AIIEKTPOJIUTOB

IIpakTnueckas padora Ne6 «Ilonydyenue, coOupanue U pacro3HaBaHUE Ta30B»

IIpakTuyeckas pabdora Ne7 «OnpeneneHne KauyeCTBEHHOI'O aHAIU3a OPraHUYECKUX
COETUHEHUIN)

IIpakTyeckas padora. Ne 8 «Pacno3HaBaHue macTMacc U BOJIOKOH»

IIpakTuyeckas padora Ne9 «Pemenne sxkcnepuMeHTAIbHbIX 33/1a4 Ha UACHTU(DUKAINIO
OpPraHMYECKUX COCAMHEHUI»

Kpurepun oneHKH NpakTHYeCKuX pador

Otmerka «5»:

- paboTa BBINIOJIHEHA TIOJTHOCTHIO U MTPABUIIbHO, CIENIaHbl IPaBUIIbHbIE HAOIIOACHHS U BHIBOJIBI;
- SKCIIEPUMEHT OCYILECTBIIEH I10 IJIaHy C YY€TOM TeXHUKHU 0€30IacCHOCTU M MPaBUJI pabOTHI C
BeleCTBaMH U 000pyA0BaHUEM;

- IPOSIBJICHBI OPTaHNU3ALMOHHO - TPYIOBbIE YMEHHUS, MOAIEP>KUBAIOTCS YUCTOTA pab0Yero Mecra
U TIOPSJIOK (Ha CTOJIe, SKOHOMHO HCIIOJIb3YIOTCS] pEaKTHBBI).

OTMeTKa «4»:

- paboTa BBIMIOJHEHA IPABUIIBHO, CJIeNaHbl MPAaBUIIbHBIE HAOIIOAEHUS U BBIBObBI, HO IIPH 3TOM
HKCIIEPUMEHT MIPOBE/IEH HE MOJHOCTHIO WM JAOIMYIIEHbl HECYIIECTBEHHBIE OINOKH B padoTe ¢
BEIIECTBAMH U 00OPYJOBAaHUEM.

OrMmeTka «3»:

- paboTa BBIMIOJHEHA IPABUJIHHO HE MEHEE YeM HAIllOJIOBUHY WJIM JIOMYyLIeHa CyIIeCTBEHHAs
ommnoOKa B X0/i€ SKCIIEPUMEHTA B 00bICHEHUH, B 0QOPMIICHUH pabOThI, B COOIIOACHUN MTPaBUII
TEXHUKU 0€30MaCHOCTH Ha padoTe C BEIECTBAMU U 000PYAOBaHHEM, KOTOPasi HCIIPABIISETCS 1O
TPEOOBAHUIO YUUTEIIS.

OtmeTtka «2»:



- IOMYIIEHBI 00JIee BYX CYIIECTBEHHBIX OIIMOOK B XOJI€: IKCTIEPUMEHTA, B OOBSICHCHUH, B
odopmiieHnH pabOTHI, B COOJIFOICHUH TIPABUII TEXHUKU OE30MACHOCTH MPHU padoTe C
BEIIECTBAMH U 000PYIOBaHUEM, KOTOPBIE YUAIIMICS HE MOKET UCIIPABUTH JIAXKE IO
TpeOOBAHUIO YUUTEIS;

- paboTa He BBINOJIHEHA, Y YYalIerocsi OTCYTCTBYET KCIIEPUMEHTAIbHBIC YMEHHUSI.

IpakTuyeckoe 3ansiTue Nel «[IpuroroB/jieHue pacTBopa 3aJaHHOI KOHIEHTPANID)
IeJsb: IPUTrOTOBUTHL PACTBOPHI COJIEN ONPEAEIEHHON KOHIIEHTPALIUH.

Oﬁopyuosa}me: crakad o0beMoM 50 MJI; CTCKIIIHHAA MaJI04Ka ¢ pE3MHOBBIM HAKOHCYHUKOM;
BEChI, CTCKIIAHHAA JIOIIaTO4YKa, MCpHBIfI OUIMHAP, COJIM; XOJI0AHAA KUIId4YCHas BOJa.

Teopernyeckoe 000cHOBaHHE:

AJITOPHTM HAXO0KI€HHS MACChl PACTBOPEHHOI0 BeIIeCTBA M MACChI BO/IbI, HEOOXOAMMbIE
JJIsl MPUTOTOBJIEHHUS PacTBOpA.
3aoaua.

BbIumcuTh Maccy coJid U BOJIbI, He0OX0auMbIe st ipurotosienus 40 r pactBopa NaCl ¢
MaccoBOH noieit 5%.

1. 3anuiuTe ycioBUe 3a7a4d ¢ TTOMOIIBIO OOIIETIPUHITHIX 0003HAYCHUI

Hano:
m p-pa = 40F

o =5%

m (NaCl) - ?
m (H20) - ? Pewenne:

1. Paccuuraiite Maccy pacCTBOPEHHOTO BEIIECTBA 10 (hopMyJie:
M p-ga= © * M ppa/100%

m (NaCl) =5% - 40r/100% = 2r

2. Halinute maccy BOJBI IO PA3HOCTH MEXy MAacCOM pacTBOpa U MacCO pacTBOPEHHOTO
BEIIECTBA:

M ps= M p-pa— M ppa m (H20) =40r — 2r =38 r.

3. 3armummte oTBeT. OTBET: IS MPUTOTOBIICHHS PACTBOPA HEOOXOIMMO B3ATh 2T COJIU U 38T
BOJIBI.

BoinosiHeHue padoThbI:

1. IlpousBennTe pacueTsl MO ATOPUTMY: ONPEAEIUTE, KAKyI0 MAacCy COJIM U BOJBI TOTPEOyeTCs
B3STh Ul IPUTOTOBJICHUS] PACTBOPA, YKa3aHHOTO B YCIIOBUHU 3a/1a4U.



2. OTBecbTE COJIb ¥ IIOMECTHUTE €€ B CTaKaH.
3.IIpoBeauTe OYMCTKY COJTM MAaTHUTOM.

4.0T™MephTE U3MEPUTEIBHBIM IIMHIPOM HEOOXOIMMBIH 00bEM BOJIBI U BBIJICHTE B KOJIOY C
HaBECKOH COJIN.

Buumanmne! [Ipyu oTMepuBaHUM KUIKOCTH IJ1a3 HAOJIIOAATENS TOJKEH HAXOAUTHCS B OJITHOM
IUIOCKOCTH C YPOBHEM >KUJKOCTH. Y POBEHbB JKUIKOCTH NPO3PAYHBIX PACTBOPOB YCTaHABIUBAIOT
[0 HWKHEMY MEHUCKY.

5.PacTBOpuTE CONB M MPOU3BEAUTE OUUCTKY PACTBOpPA: OTCTauBaHUEM, GUIbTpOBaHUEM ((DUIBTP
MpeBapUTEILHO CMOYHUTE BOJIOM).

6.Hebonp1ioe KoarMuecTBO (GHIIbTpATa IIOMECTUTE B BBIMTAPUTEIHHYIO YAIKy U BBIIIAPHTE €T0 710
00pa3oBaHUs CyXOH COIH.

7.B ocraBmmiicst puibTpaT 100aBBTE YUCTYIO CONb (TIPEABAPUTEIHLHO OTMEPUB Ha BECax) WU
BOJLy I10 YCJIOBHIO 2 YacCTH 3aJauHu.

8.YacTp pacTBOpa CHOBA BBIAPHTE IO OOPA30BaHUS CYyXOU COJIH.

9.CpaBHHTE pacCTBOPHI MO KOHIIEHTPAIUH (IIPEIBAPUTEIHFHO PACCUUTAB 110 AITOPUTMY ® -%0
HOBOT'O PacTBOpa)

10. Onpenenute TUN pacTBOpa ( KOHIEHTPUPOBAHHBIN, pa30aBIeHHBIN)
11.0¢opmuTe OTUET U HAMMILIUTE BBIBOABI 110 paboTe.

HpaKTI/I‘IeCKOC 3ansaTHe No2 «PaCTBOpI)I. 3.]'IeKTp0JII/ITI/I‘{eCKaﬂ AUCCOIHATIU A

Teoperuueckoe 000cHOBaHME:
OcHOBHBIE MM0JI0KeHHS TEOPHHU IJIEKTPOTUTHYECKOH THCCONMALINH.

1.IIpu pacTBOpeHUU B BOJIE AJIEKTPOJIUTHI JUCCOUUMUPYIOT (paccnaaroTcsl) Ha MOJ0KUTENbHbBIE U
OTPULIATEIILHBIE HOHBI.

CBolicTBa HOHOB COBEPIIEHHO HE MOX0XH Ha CBOICTBA aTOMOB, KOTOpbIE X 00pa3oBanu. MoHbI
— 3T0 O/1Ha U3 (OPM CYLIECTBOBAHHS XMMHUECKOT0 AeMeHTa. Harpumep, aToMbl MeTasuia
HATpUS SHEPTUYHO B3aMMOJICHCTBYIOT C BOJIOH, 00pa3ys IpH 3TOM Ienoub U Bojgopon H, B To
BpeMs KaK MOHBI HaTPpUs TaKHUX MPOJYKTOB He 00pa3ytoT. XJI0p UMEET JKEeJITO-3eNIeHbIH 1IBET U
pE3Kuii 3aMMX, IJOBUT, a HOHBI XJIOpAa — OECIIBETHBI, HESIOBUTBI, JIMIIEHHI 3anaxa. Hukomy He
IPUJET B TOJIOBY UCIOJIb30BATh B MUILY METAUNIMYECKUN HATPHM U Ta3000pa3HbIi XJI0p, B TO
BpeMsl Kak 0e3 XJIopua HaTpHsl, COCTOSIIEr0 U3 HOHOB HATPUS U XJI0pa, HEBO3MOXKHO
MPUTOTOBJIEHUE TTUILIH.

ITox neiicTBueM QJICKTPHUICCKOI'0 TOKA IMMOJOXKHUTCIILHO 3apsS’KCHHBIC MOHBI ABUXXYTCA K
OTpULATECIIBHOMY ITOJIFOCY UCTOYHHKA TOKA — KAaTOAy, U ITO3TOMY HA3bIBAIOTCA KaTUOHAMMH, a
OTpULATCIIBHO 3apsA’KEHHBIC NOHBI ABHXKYTCSA K ITOJIOXKUTCIBHOMY ITOJIIOCY HCTOYHHKA TOKA —
aHoay, U MO3TOMY HAa3bIBAIOTCA aHUOHAMMU.



CrnenoBarenbHO, CyIIECTBYET €lIe 0J1HA KJIacCU(pHUKALMs HOHOB — I10 3HAaKY UX 3apsaa. Cymma
3aps110B KATUOHOB PaBHA CyMME 3apsiI0B aHUOHOB, BCJIEICTBUE YErO PACTBOPBI AIEKTPOJIUTOB
OCTArOTCS AIEKTPOHEUTPATIbHBIMHU.

HMoHBI — 3T0 MOJ0KUTEILHO UJIH OTpHULATCIIBHO 3apAKCHHBIC YaCTHUILIbI, B KOTOPBIC
MMpeBpalIar0OTCA aTOMBI UJIW I'PYIIIIBI aTOMOB OJHOI'O WJIN HCCKOJIBKUX XUMHUYCCKUX 3JICMCHTOB B
PE3yabTaTe OTAAYH WJIN MPHUCOCAUHCHHA 3JICKTPOHOB.

CaMo c10BO «MOH» B IIEPEBOJIE C TPEUECKOr0 03HAaYaeT ""cTpaHCcTByOmuUi". B pacTBopax HOHBI
OecropsII0UHO NEPEABUTAIOTCS («CTPAHCTBYIOT») B Pa3JIMUHbIX HAIIPABJICHUSX.

ITo COCTaBYy BOHBEI JCJIATCA Ha IMIPOCTBIC U CIIOXKHBIC.

2. HpH‘lHHOﬁ JAUCCONUAIMHU IJICKTPOJIUTA BBOAHBIX paCTBOpaAX ABJIACTCA €Iro ruaparanusda, To
CCThb B3aHMOﬂeﬁCTBHC QJICKTPOJUTA C MOJICKYJIaMH BOJIbI U pa3pbiB XHUMHYECKON CBSI3H B HEM.

3. QHGKTpOHI/ITI/I‘leCKaH Jucconuanusa — Ipouece O6p3.THMLIfI JJIA c71a0BIX QJICKTPOJIUTOB.

Hapsiny ¢ nporeccom nucconmanuu (pacmiaji dJIEKTPOJIUTa Ha MOHBI) TPOTEKACT U OOPATHBIN
mpolecc — acconuanus (coequHeHue HoHoB). [103ToMy B ypaBHEHHSIX 3JIEKTPOIUTHIECKON
JTUCCOLIMAIIMU BMECTO 3HaKa PaBEHCTBA CTABST 3HAK 0OPaTUMOCTH, HaIIPHUMeED:

4. He Bce 251€KTPOJIUTHI B OAMHAKOBON MEpPE AUCCOLUUPYIOT HA UOHBI.

CrencHb Aucconanru 3aBUCUT OT IMPUPOABI SJICKTPOJIXUTA U €0 KOHICHTPALUH. Ilo crenenu
Aucconranu 3JCKTPOJIUTEI ACIIAT HA CUJIBHBIC U cia0kIe.

5. XuMHYECKHE CBOMCTBA PACTBOPOB AJIEKTPOJIUTOB ONPENIEIAIOTCS CBOMCTBAMU TEX HOHOB,
KOTOpBIE OHH 00pa3yIOT IpHU JUCCOLUALIH.

[To xapakTepy 00pa3yIOMUXCsi HOHOB Pa3JIMYalOT TPU THIIA DJIEKTPOITUTOB: KUCIOTHI, OCHOBAHHS
U COJIH.

6. Kucioramu Ha3bIBarOT QJICKTPOJIUTBI, KOTOPBIC ITPU AUCCOLIMAIUN 06p33y10T KaTHUOHBI
BOOOpPOJa U aHMOHBI KUCJIOTHOI'O OCTAaTKa:

CJ'IC,Z[YCT YUUTBIBATDH, YTO AUCCOLMAINS SJICKTPOJIHUTOB I10 BTOpOI>'I CTYIICHHU ITPOUCXOUT
HaMHOTO cjiadee u paBHOBECUC CABUHYTO BJICBO. I[I/ICCOL[I/IE[L[I/ISI 1o TpeTLeﬁ CTYIICHU IIpU
OOBIYHEIX YCIIOBUAX HE MPOUCXOJIAT.

Bce kucnoTsl 00beIUHSET TO. YTO OHU IIPU JUCCOIUAIINHN 005S3aTeIbHO 00pa3yr0T KaTHOHBI
Bozopoaa. [loaToMy JTOTHYHO MPEATOIOKUTE, YTO OOIITHE XapaKTePHBIE CBONCTBA KUCIOT —
KHCJIBIN BKYC, I3MEHEHUE OKPACKH WHIUKATOPOB H JIp. — OOYCIIOBIICHBI UMEHHO KaTHOHAMHU
BOJIOpOJA.

Xoxa padoThl
1.IlpoBeauTe XMMHYECKHE PEAKIIMU MEK/Y BellecTBAMU.
a)CepHOI KUCIOTHI+ XJIOPUIOM Oapus

0)cynndara xene3a(lll+ rumpookcuaom HaTpus



B) COJITHOU KUCJIOTOH + cynbdarom menu (1)
r)KapOOHATOM KaJbIHs + COISIHON KUCIOTOM
n) cyabharom meau (I1) + ruapookcuaom HaTpus
2.0TMeThTe MPU3HAKH peaknuu (IBeT BENIeCTB /10 peaKuuu U nocje Heé)
3.Hanumure ypaBHeHHs BO3MOKHBIX peaKIiii Me:Ky BelleCTBAMHU B TPEX BHAAX:
I Monekymspusie: 2NAOH+ Cu SO4 =NA; SO4+ Cu(OH)2
II ITosiHBIE MOHHBIE YPABHEHUS PEAKIUMT,:
2NA"+20H+ Cu?* +504% =2NA" +S04%+ Cu(OH)2|
IIT Cokpaii€HHble HOHHBIE YPAaBHEHUS PEAKIIMMA,:
20H+ Cu?*= Cu(OH)2|
4. Pemvte 3anauy:

Brruncnute Maccy ocaaka, KOTOpbIi 00pa3oBalicsi IpU B3aUMOJICHCTBIUH PaCTBOPOB,
coJiepKalInux HUTpat 6apus maccoi 26,1 u cepHyro KUCTIOTy Maccoit 4,517

5.Ionb3ysce yuebnukom O.C.I'abpuensn «Xumus-11 knace» §153anumure nonoxenus Teopun
DnekTponuTuieckoi Jucconuanuu.

6.0dopmute OTUET.

Bapuanr 1

| Hanummre ypaBHEHNs BO3MOKHBIX PEAKIIMI MEX]ly BEIIECTBAMU:
a) HUTpaTOM Oapus U cynb(aToM Kajus;

0) cynearom menu (I1) u cynbdunom Hatpus;

B) CyJIb(UIOM HATPHUS U COJITHOU KUCJIOTOM;

r) okcuaoM yraepona (IV) u ruapokcuiom HaTpHs;

1) THIPOKCUIOM HaTpUs U KapOOHATOM KaJlus;

2. Hamumure MOJICKYJISIPHBIC U IMOJIHBIC HOHHBIC YPABHCHUA peaKuHﬁ, COOTBCTCTBYIOIIHC
COKpAIICHHBIM:

a)CepHOI KUCIOTHl M HUTPaTa HATPHsI
0)cynbdara HaTpUs U A30THOM KHUCIOTHI
B)cynbdata sxeneza(lll) u xmopuna 6apus

I')CepHON KMCIOTHI U HUTpATa Kajus



3Pemute 3anauy:

KakoBa Macca ocajika, KOTOpbIii 00pa3oBaJics PU B3aUMOJICHCTBUU PACTBOPOB, COACPKAIIUX
COOTBETCTBEHHO HUTPAT cepedbpa Maccoit 17 r u Xjaopua Kamblus Maccon 22,2 17

4. PaccraBbTe KOB(l)(bI/II_II/IeHTBI METOOOM 3JICKTPOHHOI'O OanaHca. YKa)XUTe OKHCIIUTEb U
BOCCTaAaHOBHUTCIIb.

A)C + HNO3 =C02 + NO + H20
B)Cu + HNO3 = Cu (NO3)2+ NO + H20

5. Hanumure ypaBHEHUs peakuid TUAPOJIM3a CAEAYOLIMX COJIEH; yKa3aTh TUIl CPEIIbl U
okpacky unaukaropa: . Kl, ZnBr2

Bapuant Ne2

Hanummre ypaBHEeHUsI BO3MOXKHBIX PEAKLIUN MEKIY BELIECTBAMMU:
a) CepHOM KHUCIOTON M HUTpAaTOM Oapus;

0) a30THON KMCIIOTON U TUAPOKCUAOM KaJIus;

B) CYJIb(UIOM HATPUS U CEPHOIN KUCIIOTOI;

r) ruapokcuaoM xenesa (III) u constHON KHCIOTOM;

1) OKCHJIOM LIMHKA U a30THOM KHCIOTOM;

2. Harmmmmre MOJICKYJISIPDHBIC U ITOJIHBIC HOHHBIC YPABHCHUA peaKHHﬁ, COOTBCTCTBYIOIIIHC
COKpAalICHHBIM:

a)CEePHOI KUCIIOTHI M HUTPATa HATPUS
0)cynb(dara HaTpUs U A30THOM KUCIOTHI
B)cynbdata sxeneza(lll) u xmopuna 6apus
T')CepHON KHCIOTHI M HUTpATa Kalus

3. Pemmre 3agauy:

. Beruncnute mMaccy ocajaka, KOTOpbIi oOpa3oBasicsi IpHU B3aUMOJICHCTBUHN pacTBOPOB,
coJiepKalx HUTpaT 6apust Maccoii 26,1 U cepHylo KUCIOTY Maccoid 4,517

4. PacctaBbTe KOA(DPUITUEHTH METOIOM JIEKTPOHHOTO Oaslanca. Y KaKUTE OKUCIUTETh U
BOCCTaHOBUTEIb:

A)H2S + HNO3 = S + NO + H20
B)HCI +02 = H20 + CI2

5. Hammmmre ypaBHEHUS peakUuid T'MAPOJIA3A CIEAYIOLIUX COJIEH; yKa3aTh TUII CPEIbl U
okpacky nnaukaropa: KBr, K2CO3



BapuanT Ne3.

Hanummure ypaBHEeHUSI BO3MOKHBIX PEAKIMI MEKAY BelleCTBAMHU:
a) HUTpaToM cepedpa U XJIOPUJOM Kallus;

0) cynbdarom menu(Il) u ruapoOKCUIOM HATPHUS,

B) CyJIb()UTOM KaJHsI U CEPHON KUCIIOTOMH;

') OKCUJIOM MarHusi 1 a30THOU KHUCIIOTOIA;

1) TUIPOKCUIOM Oapus U CyJlb(aToM HATpUS,

2. Hammmmre MOJICKYJISIPDHBIC U ITOJIHBIC HOHHBIC YPABHCHUA peaKHHﬁ, COOTBCTCTBYIOIIHC
COKpalllCHHBbIM:

a)CepHOM KHMCIIOTH M HUTPATa HATPHSI
0)cynbdara HaTpUs U A30THOM KUCIOTHI
B)cynbarta xene3a(lll) u xmopuna 6apus
T')CepHON KHCIOTHI M HUTpATa Kaaus
3.Pemure 3anauy:

Omnpenenure Maccy coid, oopasoBasieiics npu B3aumoaeictBuuS0r cynbdara meau (II) c 20 r
TUAPOKCUAA HATpUs?

4. PacctaBbTe KOA(DPUIIMEHTH METOIOM DJIEKTPOHHOTO Oallanca. Y KaKUTE OKUCIUTENh U
BOCCTaHOBUTEJD:

A)H2S04 + C = S0O2 + CO2+ H20
B)KNO2 +KCIO 3 = KCIl + K NO3

5. Hanumure ypaBHEHUs peakMil T'MIpOJIn3a CIELYIOIINX COJIEH; yKa3aTh TUII CPEIb] U
okpacky nnaukartopa: Na2S, Na2S04

Bapuant Ne4.

Hanummure ypaBHEHUS BO3MOXKHBIX PEAKIIUH MKy BEIIECCTBAMHU:
a) xsnopunom meau (I1I) u HuTpaTom HKUHKA;

0) cynbdarom menu(Il) u ruapOKCUIOM Kaus;

B) CYJIb(UTOM Kallusl U CEPHOM KHCIIOTOM;

r) okcugoM yraepoaa (IV) u ruapokcuaom HaTpus;

1) COJITHOM KUCIIOTOW Y THIIPOKCUJIOM KaJTus



2HanuimuTe MOJEeKyJIspHbIE U MOJTHbIE HOHHBIE YPaBHEHUS Peakuii, COOTBETCTBYIOIINE
COKpAILEHHBIM: a)CEPHOI KUCIIOTHI U HUTPATa HATPUS

0)cynbdara HaTpUs U A30THOM KHUCIOTHI
B)cynbdata sxeneza(lll) u xaopuna 6apus
T')CepHON KHCIIOTHI M HUTPATa Kaus

3. Pemmre 3a7auy:

KakoBa macca ocazika, KOTOpbIif 00pa30Bajcs MpH B3aUMOJICHCTBUU PACTBOPOB, COJCPIKALIIX
COOTBETCTBEHHO HUTPAT cepedpa Maccoii 17 T u XJIopu1 Kaiabius Maccoit 22,2 r?

4. PaccraBbTe KOS(i)(bI/II_II/IeHTLI MCTOZOM JJICKTPOHHOI'O OanaHca. YKa)XUTe OKHCIIUTEb U
BOCCTaAHOBHUTCIIb.

A)H2SO4+ Cu=Cu SO4 +S02 +H20
B)KNO2 +KCIO 3 = KCIl + K NO3

5. Hanmmnre ypaBHEHUs peakuuid T'MAPOJIA3A CIECIYIOUUX COJIEH; YKa3aTh TUII CPEAbI U
okpacky unaukatopa: K2SO4, Na2SiO3

HpaKTI/I‘leCRaﬂ paﬁoTa Ne3 «I'enermueckasi CBA3b MEKIY KIIacCaMi HECOPraHUMIECKHUX
BeIIECTB».

Heasn: [IpoBeputs ymMeHus pacio3HaBaTh (OPMYJIbl OCHOBHBIX KJIACCOB HEOPTaHUUECKUX
BEIIIECTB, a TaK)Ke KJIACCU(UIIMPOBATH UX IO ONpENeNEHHBIM IpU3HaKaM. Pa3BuBaTh yMEHUS
CTPOUTH JIOTUYECKHE CBSI3H, OCMBICIICHHO JBUTAsICh IO T€HETUYECKOH 1enouke. dopmupoBaTh
MIOHATHE O €IUHCTBE HEOPraHUYECKUX BEILLECTB.

O0opynoBanue u peakTuBbl: [IpoOupku, ITaTUB, AepXKaTeb, >KEI€30, COJIAHAS KUCIIOTA,
TUAPOKCHU HATPUsl, AIIOMHHMI, CEpHas KMCIIOTa , a30THas KUCIIOTa, cyibdart xkenesa (I11),

Teoperuueckoe 000cHOBaHME:

I'eHEeTHYECKUM HA3BIBAIOT psAA BEIIECTB — HpeHCTaBHTCHCﬁ Pa3HbIX KJIACCOB, ABJIAOIINXCA
COCAUHCHUAMU OOAHOTIO XUMHUYCCKOI'O 3JICMCHTA, CBA3AHHBIX B3aUMOIIPCBPAILICHUAMU U
OTpaXKaromux O6IJ_IHOCTI> IMPOUCXOKACHUA 3TUX BCHICCTB UJIM UX T'CHC3UC. I'eneTnueckas cBsI3b
peaIn3yeTCAd nmpu JIFOOBIX B3aUMHBIX MMPEBPAIICHUAX BCIICCTB.

['eHeTnyeckas CBS3b MEXKAY PAa3IMYHBIMU KIIACCAMHU HEOPTaHMYECKHUX BEIIECTB —
MOCIIEA0BATEIHPHOCTh XUMUYECKUX MPEBPAILIEHUH, B PE3yJIbTaTe KOTOPBIX MPEACTABUTEIH OJHUX
KJIACCOB TEPEXO/IAT B BEIECTBA, MPUHAISKAIINE K IPYTHM KiaccaMm. Paccmorpum e€ Ha
puUMepe IBYX BeIIeCTB — MeTayia (6apus) u Hemerauia (yriaeposa).

Bapwuii npu cropannu Ha Bo3ayxe oOpasyeT okcua BaO, KOTOpbIN PUCOEAUHSIET BOAY,
npeBpaiasich B ocHoBaHue — ruapokcua 6apusi Ba(OH), [locnenoBaTenbHOCTD 3TUX peaAKITUi
MO>KHO MPEACTaBUTh B BUJIE CXEMBI:

5T p— > Ba0 ---------- >Ba(OH).



[Tpu ropenun yris oOpasyercst yriaekucisiii raz — okcunt yraepoaa(lV) COz, KoTopsrii
pearupyer ¢ BoJoi ¢ oOpa3zoBaHueM yroiabHoU KuciaoTsl HoCOs:

C ——ooeee- > COg ---------- >H,CO3
I[Ipu B3auMoOIeCTBIH KUCIOTHI M1 OCHOBAHUS 00pa3yeTcs COJlb:
Ba(OH), + H,CO3 = BaCO3 + H20;
Coutb Tax)ke MOXET OBITh MOJTy4eHa NP B3aMMOACHCTBHH:
OCHOBHOTO OKCHJIA C KUCIOTOU
BaO + H,CO3 = BaCO3 + H.0O
KucnotHoro okcua co menousko
Ba(OH). + CO, = BaCOs3 + H20
[To peakuuy MeKAy OCHOBHBIM U KUCJIIOTHBIM OKCHJIaMHU
BaO + CO2 = BaCOs
BoinoJsinenue pa6oThi:

3aganue: npoBeUTE peaKMM XMMUYECKUX MPEBPAILICHUH 10 HHCTPYKTUBHOMN KapTe
(BapuanToB Nel,2,3), cobmrojast TEXHUKY 0€30MaCHOCTH B 0OpallieHUH ¢ TOPIOYMMU
BemecTBaMu. OCyIIeCTBUTE MPAKTUUECKH MPEBPAIICHUS:

Fe FeCl Fe(OH) - Fe(OH)3 Fe(NO)s;

Al Al Cl3 Al (OH)s3 Alz (SOu4)3
Fe2(SO4)3>Fe(OH)s~>Fe Clz>Fe(OH)s
TpeOGoBanus K pe3yJibTaTaM ONbITA:

1. Cnemnaiite BBIBOJIBI O TIPOJIETAHHOM paboTe
2. HamumuTe ypaBHEHHE pEaKIUu.

3.Y06opka pabodero mecta

IIpakTuyeckasi padora Ne4 «Penienue IKCepuMeHTAJIbHBIX 32124 110 TeMe «Kuejaorbn»

Hean: CucteMaTn3upoBaTh 3HAHUS YHAIIMXCS O KJIACCaX HEOPTaHMYECKHUX
COEIMHEHUH, 0 KuCIoTaX. Pa3BUBaTh HABBIKU HCCIIEIOBATENHLCKOM paboTHI,
yMeHUs paboThl ¢ XUMUYECKUM 000pYyI0BaHHWEM, PeaKkTHBaMH. BocrmThiBaTh
AKKypaTHOCTb, TPy A0It00Me, OEpeKHOE OTHOIIEHHE K 000PYIOBAHUIO, PEAKTHUBAM.

OO0opynoBaHme: peakTUBBI - COJISIHAS KUCIIOTA, YKCyCHAs K-Ta , CTEApUHOBAsI KUCIIOTA,
TUIPOKCHIT HATPUSI, UHAUKATOPBI, KapOOHAT HATPHSI, METAILJIbI, TPOOUPKH.

Teopemuuecxoe 66e0eHUe



Kuc10ThI — CJI0XKHBIC BEMIECTBA, COCTOSIINE U3 aTOMOB BOJIOPO/Ia, CIIOCOOHBIX 3aMEIIAThCs Ha
metain, u kuciaoraoro ocratka (HNOs, HCI, H2SO4, H3POs).

Kucnotsl B3aumMo1eCTBYIOT:

1.C ocHoBanussMu ¢ obpasoanuem cosu ¥ Bogasl 2HNO3 + Ca(OH)2 = Ca(NO3), + 2H.0
2.C oCHOBHBIMHU U aM(POTEPHBIMU OKCHJIaAMHU C 0O0Opa30BaHUEM COJIU U BOJIBI

2HCI + BaO = BaCl, + H.0 3H2S04 + Al;03 = Alx(SO4)3 + 3H0

3.C consiMu ¢ 00pa3oBaHMEM HOBOM COJIM M1 HOBOW KHCIIOTBI

H2SO4 + Ba(NO3), = BaSO4| + 2HNO3

4.0gHUM U3 cr1oco0O0B MOTYYEHUST KHCIIOT SBJISETCS B3aUMOJICHCTBUE KUCIOTHOTO OKCHIA C
Bogoi: P20s + 3H20 = 2H3PO,

Buumanmne: Co0JroaaiiTe npaBuiia padorsl ¢o cTeKJISHHON nmocyaoii. Ilpasuia padorsl ¢
kuciaoramu. ( Oxpana tpyna u T/b npu pabore: mpaBuiia paboThl ¢ pacTBopamu (OpaTh TOJIBKO
3a TOPJIBIIIKO, DTUKETKA B JIA/I0Hb)

Boinosinenune padoTpi:

1. OnbITbI TPOBOAUTH B 3-X MPOOUPKAX.
2. TlpuroroBieHHBIC PaCTBOPHI KUCIIOT UCITBITATH UHIUKATOPOM.
3. C rugpookcunom Hatpus: B 3 mpobupku NaOH noGas. ¢/d, m/op. neiictByem
KUCJIOTAMH.
4. C Na2COgz ombIT IpOBOIUM aHAJIOTHYHO.
1.3anoaHUTH TAOIHITY.

2.CocTaBbTe COOTBCTCTBYIOIIINEC pCAKIINU

[Tpuznaku. CBoMCTBa. ComstHast Cepnas kucnorta | A3oTHas dochopHast

KHCJIOTa

KHcCJioTa

KHCJIoTa

Knaccudukamus, hopmyna

Buemnuil Bus1, pacTBOPUMOCTD,
OTHOUIEHHE K HHJUKATOpaM

Bzanmoetictere ¢ NaOH, ¢
Na,COs3 oTHOLIEHKE K
WHIAKATOpaM

IIpakTyeckas padora NeS «Pemenne 3aga4 «JIeKTPOIU3 PACTBOPOB H PacCIJIaBOB

3JIEKTPOJIUTOBY.

I_Ie.]'lb . UIBYUCHHUEC MCXAaHU3Ma JJICKTPOJIN3a KaK OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHOT'O ITPOIIECCa,
MPOUCXOAAIICTO B CUCTEME BOAHBIX paCTBOPOB U PACIIIABOB IO }IeﬁCTBI/IeM QJICKTPHUYICCKOTO

TOKa.

Teopernyeckoe 060CHOBaHHE.

1) Db dexkTUBHOCTD IEKTPOIN3a 3aBUCHT OT pija (HPU3NYECKHX (PaKTOPOB, K KOTOPHIM

OTHOCATCA:




CHJIa TOKa, HAIIPsDKEHUE, TNIOTHOCTD ToKa, KIIJ] ncToYHMKa TOKA, BEIXOA IO TOKY, BBIXOJ IO
BEIIECTBY, KO3 (PULIMEHT MONIE3HOTO ACHCTBUS 3JCKTPOIHEPTHH (BBIXO/] 110 SHEPTHH), PACXO]T
JIEKTPOIHEPIUM HA CIUHHUILY ITOJIy4YEHHOT'O IIPOIAYKTa.

UeM BBIIIE CHJIA TOKA, TPOITYCKAEMOT0 Yepe3 AIEKTPOTIU3ED, TEM OOJIbIIE MPOAYKTA MOKHO
MOJYYHUTh MIPU AKCIUTyaTaI[H JAHHOTO JIEKTPOIH3EPa.

Mex 1ty BpeMeHeM MpOoIyCKaHUs Yepe3 pacTBOP MIIM PACIIaB AJIEKTPOJIUTA IEKTPHUUIECKOTr0
TOKa (KOJIMYECTBOM JIEKTPUUYECTBA) M KOJIMYECTBOM 00Pa3yIOMIErocs U PacXoayeMoro
BCIICCTBA UMCHOTCA CTPOIrUC KOJITMUCCTBCHHBIC COOTHOICHUS, OIIPCACIIACMBIC 3aKOHAMU
®dapanes.

2) KonuenTtparnus pactopa.

Ecau metamni norpy3urts B BOAy, TO €ro KaTHOHBI HAUHYT IEPEXOANUTH B KHUIKOCTh. biaarogapst
HAJIMYUIO JIEKTPUYECKOTO 3apsi/ia y KaTHOHA Ha MMOBEPXHOCTH METAJlIa OCTAETCsl PAaBHBIN 110
BCJIMYHUHE, HO HpOTHBOHOJIO)KHI:Iﬁ I10 3HAKYy 3aps/J B BUAC HA30BITOYHBIX 9JICKTPOHOB, TO €CTh
MMOBEPXHOCTH METAJlJIa CTAHOBHUTHCA OTPULATCIIBHO 3apsm<eHH0171. Ona HayMHaeT IPUTATUBATH K
ce0e MOI0KUTENBHO 3apsKEHHBIC MOHBI METAJUIA, KOTOPBIE YKE MEPENUId B PaCTBOP U, TAKHM
00pa3oM, KaTHOHBI HE MOT'YT CBOOOHO IIepeMeniaThesi B 00beM pactBopa. [loaTromy Ha rpanuie
MeTaJljla ¢ pacTBOPOM BO3HUKAET JABOMHOM AIIEKTPUUECKHIA CIION, KOTOPBIA MOXKHO MTPEJCTaBUTh
ce0e B BU/IE IIOCKOTO KOHJIGHCATOpa, OTPHULIATEIbHAs 00KIIa/IKa KOTOPOTO — 3TO HOBEPXHOCTh
MeTaJlia, a HOJ0KUTEIbHAs — CONPUKACAIOLIUICS ¢ HUM CIIOW paCTBOPEHHBIX HOHOB. YK€ Ioce
pacTBOpEHMs 0UE€Hb HEOOJIBIIOTO YMCIa MOHOB 3apsil ABOMHOIO CJIOSI HACTOJIBKO BO3PACTAET,
4TO JaJbHENIIee pacTBOPEHNE METaJlIa TPEKPAIaeTCsl.

Ecnu jxe MeTans norpy»eH He B BOJY, a B PaCTBOpP CBOMX HOHOB, TO KapTHHA Oy€T HECKOIBKO
uHas. Ecnu KoHIeHTpanus pacTBopa HEBEJIHKa, TO 00pa3oBaHKE JBOWHOTO AJIEKTPHUUYECKOTO
c10s1 OyIeT MPOUCXOANTh TaK XK€, Kak B Cllydae pacTBOpPEHUs MeTaia B Boje. Eciu ke
KOHIIEHTpaLUsl HOHOB B PAaCTBOPE BEJIMKA, TO CHaydana OyAeT HaOIr01aThCsl OCaKACHNE KATHOHOB
U3 MMOBEPXHOCTU MeTalljia, KOTOpas 3apsSAUTCS MOJIOKUTEIbHO. Tenepb NOBEpXHOCTh MeTalljia
OyIeT npuTAruBaTh K cede OTpHUIlaTeIbHbIE HOHBI U 00pa3yeTcs IBOMHON AIEKTPUUYECKUH CIIOM ¢
HOJIOKUTETBHON 00KIJIaJIKON U3 MeTajla U OTPUIATENIbHOM — U3 paCTBOPEHHBIX AaHHOHOB.

KarnoHnsr 6YJIYT OCaAXKIATBCA N0 TEX IOP, IMTOKa 3apAd Ha MOBEPXHOCTU HE JOCTUTHET TaKkom
BCJIIMYUHBI, ITPU KOTOpOﬁ )IﬁJ'IBHGfIHIGG OCaXICHUE CTAHECT HEBO3MOXXHBIM H3-3a OTTAJIKWBaHUA
OIHOMMCHHBIX 3aps10B MCTAJJIa U €0 NOHOB.

Korz[a HMCIOTCA JIBa IIPOTUBOIIOJIOKHO 3apAKCHHBIX TCJIa, TOBOPAT, YTO MCXKIY HUMU
CYHICCTBYCT pa3HOCTD IMOTCHIIUAJIOB. Taxkas Pa3HOCTH MMOTCHIUAIOB YCTAHABJIIMBACTCA U 31€Ch, B
JBOMHOM QJICKTPUICCKOM CJIOC, Ha I'PAaHUIIC MCTAJLJI — PaCTBOP. Hepexo;[ HMOHOB M3 MCTalljla B
pacTBOp U O6paTHO CO34acT MCIKAY HUMH PA3HOCTb MMOTCHIIUAJIOB. Hapy MCTaJUI — paCTBOP
IMPUHATO HA3BIBATDH JJICKTPOAOM. B stom CJIydac MoTeHIUall Ha3bIBACTCS SJICKTPOJAHBIM.

I[J'I}I pacucTa 3JICKTPOXUMUKHU MPEAJIaratoT HaM YPaBHCHUC HCpHCTaI

¢ = @0 + RT/nF « 1g[Men+]



T7€ (@ — SIEKTPOAHBINA MOTeHITAT, [Men+] — KOHIIEHTpaIKs HOHOB MeTallia, MO/, T —
a0CoJII0THAs TeMIEpaTypa; N — BaJICHTHOCTh HOHOB MeTasuia; 0 — cTaHJapTHBIN SJIEKTPOIHBIN
noreHuuan; R — ynuBepcanbHas razoBas nocrosiuiasi; F —uncno ®@apanes (F = 96 500 Ku).

Haubonee BaykHast BeJIMYMHA B TOM YPaBHEHUU — CTAHAAPTHBIN AJIEKTPOIHBIN moTeHIman @0.
Ero ¢usnyeckuit CMBICT CTAHOBUTCS MOHATHBIM, Koraa [Men+] = 1 mons/n. Toraa BTropoit wieH
ypaBHEHUsI CTAHOBUTCA paBeH HYMIO U @ = (0. 3HAUUT, CTAHJAPTHBINA 3JEKTPOIHBIN MOTEHIIMAI
— 3TO TAaKOM MOTEHIMAJ, KOTOPBIM BO3HUKAET HA IPAHUIIC METAJLJIa C PACTBOPOM €0 HOHOB MPHU
KOHIICHTpAIuy mocyieaHux 1 Monw/m. [5].

VII. IIpumenenue 351eKTponmns3a

DJEKTPOIN3 HIMPOKO MPUMEHSIETCS B Pa3IMUHbIX OTPACIIAX MPOMBILUIEHHOCTH. B Xumuueckoi
IIPOMBILUIEHHOCTH 3JIEKTPOJIM30M ITOIY4Yar0T TAKME BaXKHBIE IPOAYKTHI KAK XJIOP U LIEI0YH,
XJIOpATHI M MIEPXJIOPATHI, HAJICEPHYIO KUCIOTY U Mepcyib(aTel, IepMaHTraHaT Kalus,
OpraHMYECKHUE COETUHEHUS, XUMUYECKH YHUCThIE BOJOPO/, KUCIOPOA, (PTOp U pAll APYTUX
LIEHHBIX IIPOAYKTOB.

B uBeTHOI MeTauTypruu 3J€KTpoJiu3 UCIOJIb3YeTCs sl pa@UHUPOBAHMS METAJLIIOB, JUIS
W3BJICUEHUS] METAUIOB U3 pyA. MeTalibl, KOTOpPbIE HE MOT'YT OBITh BBIJIEIIEHBI U3 BOJHBIX
pacTBOPOB BCIEACTBHE BBICOKOTO OTPULIATEIBHOIO IOTEHIIMAIA [T0JIy4alOT B IBETHOM
METAJITYpPIUH JIEKTPOJIM30M PACILIaBICHHBIX CPEJl, B KAUECTBE KOTOPBIX CIY’KAT COJIM ITUX
METAJUIOB, coJieprKallue 100aBKU PAa3InYHbIX COSAMHEHHH, BBOJAUMBIE C LIEIbIO TOHMKEHHUS
TEMIIEPATYPHI IUIABJIEHNS PACIUIaBa, NOBBILIEHHS 2JIEKTPOIIPOBOAHOCTH U T.4. K unciy
METaJUIOB, ITOJIyYa€MBbIX JIEKTPOJIN30M PACIUIaBICHHBIX CPEl OTHOCSITCS AJIFOMUHUN, MarHui,
LIUPKOHUMN, TUTAH, ypaH, OEpUIINI U s IPYTHX METAJUIOB.

DIIEKTPOIN3 TPUMEHSIOT BO MHOTMX OTPACIIAX MAUTUHOCTPOEHUS, PAIUOTEXHUKHU, HIEKTPOHHOM,
noymrpaduuecKor MPOMBIIIUICHHOCTH JIJIs1 HAHECEHUSI TOHKUX TTOKPBITUNA METAJUIOB Ha
MMOBEPXHOCTh M3JEIUMN IS 3AIIUTHI X OT KOPPO3UH, MPUJIAHKS JEKOPATUBHOIO BUA,
MOBBIIEHHS U3BHOCOCTOMKOCTH, HKAPOCTOMKOCTH, MOTYUCHUS METAUTMYECKUX KO

I. PaboTa Hax NOHATHAMM: DJIEKTPOIIN3 —JIEKTPO» — «JIU3)» — MPOLIECC PaA3IOKEHUS
CJIOKHOIO BELIecTBa Ha 0o0Jiee MPOCThIE MO/ IEHCTBUEM 3JIEKTPUUECKOI0 TOKa (MHEHUE
yYalXcs BBICIYIIUBAETCS [0 BCEM MOHSITHUSIM U PEIaKTUPYETCS)

«ONEKTPONIN3» — XUMUYECKHE PEaKLUH, IPOTEKAIOIINE MO JEUCTBUEM JJIEKTPUYECKOTO TOKA
Ha DJIEKTPOJIaX, IOMEIIEHHBIX B PaCTBOP, PACIUIaB UM TBEPIBIN JIEKTPOIIUT.

«DNEKTPOJIUT» — BEIIECTBO, MPOBOJIALIECE FIEKTPUUECKUN TOK.

((3J'ICI(TpO,Z[» — IPOBOAHUK, UMEIOIIH QJICKTPOHHYIO ITPOBOAMMOCTD U HAXOAAMIUCCA B KOHTAKTC
C NOHHBIM IMTPOBOAHUKOM.

((KaTOI[)) — OTPULATCIIBHO 3apH)KCHHBIﬁ QJICKTPO/J, Ha KOTOPOM IPOUCXOAUT POLECCC
BOCCTAaHOBJICHHA.

((AHOI[» — ITIOJIOXKUTCIIBHO BapH)KeHHLIfI 9JICKTPOA, HA KOTOPOM HNPOUCXOIUT IMPOUCCC
BOCCTAaHOBJICHHA.



«KaTHOHBI — NMONOKUTEIBHO 3apSKEHHBIE HOHBI.

«AHHMOHBD) — OTPULIATENIBHO 3aPSKEHHBIE MOHBI.

«["anpBaHMuecKuil 37eMeHT» — ? (OCTaeTcs He 3allMCaHHBIM /10 PACCMOTPEHHUS, I0M 3aJlaHKe).
II. Paborta B rpynmnax nepeMeHHOI0 coCTaBa.

Bawm Beimans! nHGOpManmoHHbIe KapThl. BHUMaTenbHO UX npounTaiiTe. Boiienure riaaBHoe.
Haiinure onucanne XMMHUYECKOTO IIPOLIECCA IIPH AJIEKTPOIU3€ ATFOMUHMSA U JJIEKTPOJIN3E
IIOBapEHHOM coJIM. 3alUIINTE OCHOBHBIE XUMUYECKUE PEAKLINH, JIEXKAINE B OCHOBE JAHHBIX
MIPOIIECCOB. (CM. IPHIIOKCHHE)

I'pynma Ne 1: pacrinaB kpemMHe3eMa 3JIEKTPUYECKHUI TOK aJFOMHHHUNA + KHCIOPO.
K (-) Al3+ +3e=AI0 A(+) 02--2e =00 00+00=0 AI203
— JJIEKTP.TOK

Al +02

I'pynma Ne2: pacTBop MOBapeHHON COMM  3IEKTPUUYECKUN TOK  BOJOPOJ + XJIOp + €AKHUI HaTp

K(-) Na+
H+ +1e =HO
HO + HO = H2

A(+) Cl- —1e=CI0

Clo +CI0=CI2
OH-
NaCl + H20

— anektpuueckuii ok  H2 +Cl12 + NaOH

Ha anone aHMOHBI OKHCISIOTCS.

Ha xaTosie KaTHOHBI BOCCTaHABINBAIOTCS.

DIEeKTPOIN3 — OKHCIUTEIBHO — BOCCTAHOBUTEIIBHBIN IPOLIECC.
Padora ¢ yueOHnKOM

Otkpoiite yueOHUK Ha cTp 218 —222. BHuMarenbHO NpounTaiTe. 3anuimnTe B TETPAIb
OCHOBHBIE ITpaBWJIa MIEKTPOJIN3A.

Padora ¢ kaproukam:
3anumuTe XUMUYECKHE YPAaBHEHUS IEKTPOJIM3a CIEAYIOUINX BEIECTB!

Kaprouka 1: pactBop cynbdara kanus



Kaptouka 2: pacnaB xjiopuaa Meau
Kaprouka 3: pacTBop xJjiopuga xpoma
Kaprouka 4: pacTBOp ruipokcuia Meau
Kaprouka 5: pacTBop Tunpokcuna 6apus
Kaprouka 6: pacTBOp COJIIHOM KUCIIOTBI
Kaprouka7: pacTBop HUTpaTa Xpoma
Kaprouka 8: pacTtBop HUTpara cepedpa
Kaprouka 9: pactBop docdara HaTpus
Kaprouka 10: pacTBop noauia maprasia
Kaprouka 11: pactBop Opomuia HaTpust
Kaprouka 12: pacmnaB cynbhuaa HaTpust
IIpakTuyeckas pa6ora Ne 6 «Ilonyuenue, coOMpaHue M paclio3HABaHUE I'a30B).

ey padoThI: U3y4nTh CBOICTBA I'a30B: KUCIOPO/A, BOJOPOA, YIJIEKUCIOrO ra3a, Hay4uThCs
pas3n4ath ra3000pa3HbIe BELIECTBA MO (PU3NUYECKUM M XMMUUYECKHM CBOMCTBaM, 0TpaboTaTh
HaBBIK B COOpKE MPUOOPOB M0 MOTYUYEHHUIO T'a30B.

OOopynoBaHHe U peaKTUBbI: IPOOUPKH, IITATUB, CIUPTOBKA, CIIMYKH, IEPMAaHTaHATa KaJIus,
LMHK, COJISTHAsl KUCJIOTa, KapOOHAT KaJIbIUsl, U3BECTKOBAs BOJa, Ta300TBOJIHAs TPYyOKa, XJI0pHaa
aMMOHUS, THJIPOKCHJ] HAaTpus, JaKMycoBasi OyMaXkka, CTeKJIsIHHas TpyOouKa, yKCyCHasl KUCIIOTa,
HEPOKCH] BOJOPOJIa.

TeopeTuquKoe BBCIACHHUEC

Kucaopona. B cocrase armocdeps! cogepxutcs 21% xucnopona. Bo3nyx atmocdeps! ciyKuT
OCHOBHBIM UCTOYHHUKOM KHc0poa. OCHOBHOE NPEIHA3HAUYEHUE KUCIOPOa — 3TO AbIXaHUE U
ropeHue. 3arpsi3HEHUE OKpYIKarolel cpeibl UMeeT ee cBoicTBa. Kpome kuciopoa B
aTMocdepe COAEPIKUTCS aJUIOTPOITHOE BUJJOM3MEHEHHE KHUCIIOpoJia — 030H. O30HOBBIH ci10H
3anuiaet JKu3Hp Ha 3emiie OT ryOUTeIbHOrO BO3ICHCTBHS YAbTPadoI€TOBOTO N3ITyUYEHHUS.
be3 kuciopoaa u o30Ha 3emis mpeBpaTHiIach Obl B 0€3)KU3HEHHBIN I1ap.

3ananue: cobepute MPUOOPHI IS TIOTYICHHS Ta30B, MOJTYYNUTE UX U3 BBIJAHHBIX BaM BEIECTB,
MPOBEUTE PEaKIINH, ONpeIestonre GUu3nueckre 1 XUMHIECKUEe CBOMCTBA, 3aMUIITUTE
COOTBETCTBYIOIINE PEeaKIIMU. BBITOIHUTE TpeOOBaHMS K ONbITaM, O)OPMHUTH OTYET.

Buvinonnenue pavomor Nel
Buumanne: Co0mrogaiite npasuiia padoTel ¢ rOPIOYMMH BellleCTBAMH.

Cobepure npubOp AJ1s MOITYUEHHUS Ta3a ¥ IPOBEPHTE €ro Ha TePMETUYHOCTb.
[TonmyunTe KUCIOPO Pa3IOKESHHEM TIepMaHTaHaTa KaJHsl.

Cobepure KUCIOpO B 2-€ MPOOUPKHU.

Jokaxxute, 9T0 coOpaH KUCIOPOI.

[TpoBepbTe, KaK UAET TOPEHUE JIyYUHBI B KUCIOpoe U Ha Bozayxe? [Touemy?
OdopmuTte pe3ybTaThl IPAKTUIECKON PaOOTHI.

I R



B npobupky o6pemom 20 mit ipusieiiTe S—7 M1 pacTBopa MEpOKCHIa BOIOPOIA.
HOIIFOTOBBTC TICIOIIYIO JIYUUHKY (HOI[O)KFI/I TC €€ U, KOIr'Jla OHa 3aropuTcs, B3MaxaMu PyKHU
noracure). [log HecuTe kK mMpoOHUpKe C MEPOKCUAOM BOAOPOAA, KyJ1a MPEABAPH TEIHHO
HACBINTbTE HEMHOTO (Ha KOHYHWKE mimarens) okcuaa map ranna (IV). Uro nabmonaere?
3anumuTe ypaBHEHUE PEaKIIUH.

Buvinoanenue paoomor Ne2

Yraekuciastii raz CO2 — mUpoKo MPUMEHSIOT 711 U3TOTOBJICHUS IIUITYYHX HAITUTKOB, TyIICHUE
M0’KapOB, MOJIYYEHUSI «CYXOTO JIbJIa», KOTOPBIM MUCTIOIB3YETCA JIsl OXJIKICHUS U XPaHEHUS
MPOAYKTOB MUTaHus, ucnonb3yercs CO2 a7 HachlIeHUs BO3ayXa Temul. Pacro3nats
YIJIEKUCIIBIN Ta3 MOKHO C TIOMOIIBIO TOPSIIEH JTYYUHKH WX 110 TOMYTHEHHUIO U3BECTKOBOM
BOJBI. (YTJIEKUCIBIN T'a3 MPOMYCKAIOT Yepe3 U3BECTKOBYIO BOJy B IIPOOHUPKE)

Buumanmne: Co0JuroaiiTe npaBusia padoTsl €0 cTeKJIAHHOM nocynoi. [Ipasuia padorsl ¢
KHCJIOTAMU.

1. CobGepure npubop s MOTYUYCHHS ra3a U IPOBEPHTE €ro Ha TEPMETHYHOCTD.

2. TONYYHUTE YTICKUCIBIN Ta3 peakiuuel Mex Iy KapOOHATOM KalbIUs U COJISTHOW KUCIOTOH.

3. Cobepute ra3 B cTakaH IyTeM BBITECHEHHUS BO3/IyXa U IOKAXKUTE, YTO COOpaH
YTIEKUCIBIN Ta3.

4. IlpomycrtuTe YIJIEKHCIBINA ra3 B IpOOMPKY C U3BECTKOBOW BOAON U MpoHalItoaaiiTe,
KaKhe U3MEHEHUSI IPOUCXOAT B MPOOUpKE.

5. Kak nepenuth yrieKucibii ra3 u3 OJHOT0 COCy/1a B Ipyroi?

6. Odopmute pe3ynbTaThl IPaAKTUYECKON PabOTHI.

B npo6upky o6semom 20 MII MOMECTUTE KYCOUEK MpamMopa U MPHIICUTE pacTBOP YKCYCHOM

kucaoThl. Uro HaOmogaere? Yepe3 1—2 MUHYTHI BHECUTE B BEPXHIOIO YAaCTh IPOOUPKHU

ropsLyto Jy4yuHKy. Yto Habmoaete? 3anmuily Te ypaBHEHHE PEaKLIUU B MOJIEKYJISIPHON U

MOHHOM (hopMax.

B npoOupky Haneiite 1—2 M1 mpo3padyHOro pacTBopa U3BECTKOBOI Bobl. Mcnonb3ys
YHUCTYIO CTEKJISIHHYIO TPYOOY Ky, OCTOPOXKHO MPOIyBalTE yepe3 pacTBOP BbIAbIXaeMbIi BaMU
BO3ayX. UTo HabmronaeTe? 3anuIInuTe ypaBHEHUE PEaKIMU B MOJIEKYJISIPHOW U HOHHOHM (opMax.

Buvinonnenue pabomot Ne3

Bopopoa. Bonopon — camslii sierkuii ra3. Ero ucnomnb3yrot 115 IpOM3BOICTBA aMMHaKa,
XJIOPOBOJIOPO/IA, TOJYYCHHE MapraprHa, BOJIOPOIHON PEe3KU U CBAPKH METAIIJIOB, B KAYECTBE
TOTLIIMBA IS JBUTATENell KocMUYeCKuX Kopabieit. Bomopoa — 3To mepcrnekTuBHOE
HKOJIOTHYECKH YUCTOE TOTLIUBO /I aBTOMOOMIe. CMmech 2-X 00beMOB BOJIOPOA M OJTHOTO
o0BbeMa KUCIOPOia Ha3bIBAIOT IPEMYYHM Ia30M, TaK KaK OHa TPU MOJDKUTAHUU B3PhIBACTCS.
OrnpeaensroT BOAOPOI MO XapaKTePHOMY 3BYKY MPH O DKUTAHUH.

Buumanue: [lomHuTe npaBusia padoTel ¢ TOPIOYMMH BellleCTBAMH.

1. CobGepure npubdop A nonydeHus rasa. [[poBepbTe ero Ha repMETUYHOCTb.

2. Tlomyuwnte BOmOpOI B3aUMOCHCTBUEM COJISTHOW KHUCIIOTHI M MeTajlla IIMHKA

3. Cobepute Boopoa B 2 —e mpoodupku. [IpoBepbTe Hamuune raza BoJ0poJa B OJHOM U3
POOHUPOK.

4. Tlepeneiite ra3z u3 oJ{HON NPOOUPKH B JPYTYIO, JOKAKHUTE €r0 HATHYHE.
Odopmute pe3ynbTaThl IPAKTUIECKON PaOOTHI.

B npoOupky nmoMmectuTe ABE TpaHyIIbl IIMHKA U MPUJICHTE B Hee 1-2 MIT CONSTHOM KUCIOTHI. UTO
HaOmogaeTe? Hanummure ypaBHEHUE PEaKIIUH.



Hakpotite Bamry mpoOupKy mpoOupKoi O0JIbIIIero [uaMeTpa, HEMHOTO 3aX0/Is 3a Kpai
MeHbIIel npooupku. Yepe3 1—2 MUHYTHI MOAHUMHTE OOJBIIYIO TPOOUPKY BBEPX U, HE
nepeBopavnBas ee, NOJHECUTE K MIIaMeHU CIIUPTOBKH. YTo HabmromaeTe? YTo MOKHO CKa3aTh O
YHCTOTE cOOpaHHOro Bamu Bojopona? [logemy Bogopos coOMpaiy B IEPEBEPHYTYIO MPOOUPKY?

Buvinoanenue paoomot Ned
IHonyyenne, coOupaHue U pacrio3HaBaHUe AMMHMAKA

B npobupky mpuneiite 1—2 My pacTBopa XJIOpHia aMMOHHS, a 3aT€M TaKOH ke 00beM
pacTBopa IIeI0ur. 3aKpenuTe MPoOUPKY B IepKaTelie U OCTOPOKHO HArpeiTe Ha IIaMeH!
ropenku. Uro Habmrogaere? 3anummTe ypaBHEHHE PEAKIIUU B MOJICKYJIIPHOW U MOHHOU popmax.
[TonHecuTe K OTBEPCTHIO MPOOUPKHU BIKHYIO KPACHYIO JJAKMYCOBYIO OyMaxkky. UTo
HabmoaeTe? OCTOPOXKHO OHIOXANTE BBIACNAIOMUIiCA ra3. Uto omrymaere?



IMpakTnyeckas padora Ne7 «OnpenesieHue KayeCTBEHHOI0 aHAJIM3a OPraHUYEeCKHUX
COeTUHEeH U

HCJII/IZ HAYUYUTBCA ONIPEACTIATE YIJIIEPOA, BOAOPOO, XJIO0P B OPraHM4YCCKUX COCAUHCHUAX.

PeakTussl: napadun, okcun meau(ll), cynsdar meau(ll), m3BectroBas ninm 6GaputoBas Boja,
MeTHas

[TpoBonoka, xsopodopm.

IMocyna u odopynoBaHme: 1a00PATOPHBIN MITATUB, TPOOUPKH, TPOOKA C TA300TBOAHON
TpyOKOH, CIIUPTOBKA (CyX0€ TOprouee), CIIMYKH, CBeva, IPEAMETHOE CTEKII0, acOEeCTOBasi CeTKa,
TUTEJIHHBIC IIHITIIBI.

OnsiT 1. Onpenenenue yriepoaa B coctase napaduHa.

BaecTy B 1iaMs cBeuH, yAep)KUBasi TUTEIbHBIMHA IIITPHIIaMH, (pappopoByIO YalIeuKy WIn
MpEeMETHOE CTEKIIO. 3anucath Habmoenrne. CrenaTh BHIBOJI.

OnsIT 2. OnpeneneHue BOA0OPOaa B cocTase napaduHa.

HaKpLITB I1aMs CBCYU YUCTBIM CYXUM XUMHUYCCKUM CTAKaHOM. Yro Ha6J'IIOI[aeM? CI[CJ'IaTL
BBIBO/.

OnpiT 3. OnpeaenieHue yriuepoja ¥ BOJ0poaa B COCTaBE HaDad)I/IHa.(I[eMOHCTDaI_II/IOHHHﬁ OHBIT).

Ha crone crout cobpannsiii mpubop. Cmeck 1-2 r okcuaa meau(ll) u 0,2 r napaduna xoporo
nepeMenuBaeTcs U nepeMeniaercs Ha JHo npoodupku. Ceepxy Hacwinaercs okeug meau(ll). B
BEPXHIOIO YacTh MPOOMPKU BBECTH BAaTKy U HAChINATh Ha HEE TOHKUI CJI0M MopoIika 6e3B0ITHOTO
cynbdara menu(ll). 3akpeiTh mpoOUpKy MPOOKOH ¢ ra300TBOAHOM TpyOKOi. HikHUI KoHen
ra300TBOJHOMN TPYOKH J10JIKEH OBbITh MOTPYKEH B IPOOUPKY ¢ OapuToBOil Booi. Harpeth
POOUPKY B IUIAMEHU TOPEIKHU.

Kak Tonbpko GapuToBasi BoJia MOMYTHEET, TPOOUPKY C HEH cleyeT yAaTuTh U MPOI0JKUTh
HarpeBaHue, MoKa He MPOU30UIET TocHHeHue Oenoro noporiika cynbdarta meau(ll). Ilocme
M3MEHEHHUs OKPACKHM HarpeBaHue npekpamaercs. OTBETUTb Ha BOIPOCHI:

1. Tlouemy nomyTHen pacTBOop 6apuToBOi Bobl? HanncaTh ypaBHEHUE peaKIid.
2. Tlouemy Genslii mopomiok cynbsgata Meau(ll) cran romyosimM? Hanucats ypaBHeHHE peakiuil.

OnebiT 4. HaxoxaeHNE OpraHuuecKOro BEIICCTRA.

OnbIT 5. Onpenenedue conepKaHus XJIopa B IIaCTMAacCe.

Odopmuts oTUeT 0 MIpOAEITaHHON paboTe ( B BUE TAOIUIIBI C TPEMS KOJIOHKAMH )
1. Yto nenanu ( Ha3BaHUE OIBITA, PUCYHOK C MOSICHEHUSIMU, YPABHEHHE XUMHUECKUX PEaKIIHiA)

2. Yro Habmonanu ( MPU3HAKU U YCIOBUS MPOBOAUMBIX PEaKIHi).

Yro genanu Yro "HaOIomam ‘ BriBoabl




IIpakTnueckas padoraNe8 «PacnozHaBaHue NMJIacTMACC U BOJIOKOH)

He.]'l]:: HU3YYUTH CBOMCTBA IJIACTMACC M BOJIOKOH U OIIPCACIINUTD UX U3 BbIAAHHBIX 06p213].[0B.

O0opynoBaHme: KOHTPOJIbHBIE 00PA3Ibl BOJIOKOH, IJIACTMACC, P-Pbl MAPraHIIOBKU, OpOMHAs

BOJ/Ia, TUIPOKCHU] HATPUS, CIIUPTOBKA, MBI, CITMYKH, JTAKMYyCOBasi OyMaxxKa, BOJIa.

Teopeanecxoe BBCJICHUC:

Ta6mmma Nel «CBolicTBa U pacrio3HaBaHHUE IJIACTMACC)

BemtectBo Bremrumii Bug OTHoOILIIEHNE K HcnbiTanue B Hpyrue
HarpeBaHUIO TIIaMEHI CBOMCTBa
[HonusTunexn IIpo3paunslii, snacTuunbli, | Pasmsryaercs, | I'opuT cuHeBaThIM ObecBeunBaeT
JKMPHBIN Ha OLIYIb MOKHO IJIaMEHEM, CO OpoMHYI0
BBITSHYTH B cJ1abbIM 3araxom BOAY, PP
HUTH napaduHa, Ipu MapraHioBKU
TOPEHUH Kallaer,
TOPHT BHE IJIAMEHU
ITonuBuHUI-XT0PUL Msirkui, Pa3msaruaercs T'oput xontamum IIponyxrsl
9aCTUYHBIN,OKpAIlIUBAeTCsA | U pa3jaraercs | INIaMEHEM, BHE Ppa3iIoXKeHus
B pa3HbIE L[BETA, TBEPIBIN- IIaMEHHU HE TOPUT OKpAaIINBAIOT
KOPHYHEBBII JaKMYyC B

KpacHBIM LIBET

Honucrupon [Ipo3paueHn, B miéHke Pasmsruaercs, | 'oput xontsmum ObecBeunBaeT
XPYCTHT, B U3JIEIHUAX JIETKO TUIAMEHEM, TOPUT OpoMHYI0
XPYIIOK BBITSITUBAETCSl | BHE IUIAMEHH, BOJy, pacTBOp
B HUTh BBIJIEIISIET PE3KUil MapraHIOBKH
3amax MpoayKTOB
TOPEHUs
Opranuye-cKoe CTeKIIO MoskeT OBITh pa3HOTO Pazmsruaers Topur xEénteim ObGecBeunBaer
I[BETA,IPO3paYHOE, IPOIHOE TUITAMEHEM C OpoMHYyIO
MIOTPECKHBAHHUEM, BOJy, pacTBOp
PE3KHi 3amax MapraHIoOBKH
®enondopmanbaerunabie | YépHo-KOpHIHEBOTO 1BETa, | Pasmaraercs 3aropaetcs ¢
IUTaCTMACCHI OonpInast MexaHuJecKas MIPH CHJIBHOM TPYAOM, IIpH
MIPOYHOCTH HarpeBaHWU TOPEHUH
oOyrnmuBaeTcs,
pe3Kuit 3amnax.
3amanue Nel

W3 nepeuns uzaenuii Beroepure:

a) N3ACIINA U3 ITOJIUITUIICHA U (I)GHOJ'I(bOpM&HL,Z[CFH,Z[HOfI CMOJIbI

0) u3aenus U3 MOJMCTUPOJIA U TTOJIMBUHIIIXJIOPU/IA

HazoBure nx npusHakwu.

3amaune No2




[Tonp3ysice Tabmuueir Nel, ompenenuTe KOHTPOJIbHBIE 00pa3Ibl TTACTMACC. 3AMUIITUTE XOJT

HaOIIONEHUI U CAEIAITE BEIBOIEL.

3amanue Ne3

BOCHOJ’IBSyﬁTCCB CTaKaHOM C BOI[Oﬁ N OIIPEACINTE IIJIOTHOCTh ABYX WA TpéX maacTmMacc.

3aKkpenuB B TUTENIbHBIX HIUMIAX 00pa3el] IIacTMAcChl, HarpeTe ero, HO He /10 BOCIIJIaAMEHEHUS
Ilonpo0byiite ero nedhopmupoBarb, 3areM octyaute. Craemnaite BHIBOJI: SBJISETCS 3Ta IlacTMacca

TEPMOIUIACTUYHON UM TEPMOPEAKTUBHON?

Ta6mmma No2 «CBolicTBa U pacrio3HaBaHHUE BOJIOKOHY

Bounoxso, ero OTHoIIeHHE K OO0HapyxeHne OTHoIeHHE K Bremnnit
cocTtaB HarpeBaHHIO,TOPEHHIO MIPOAYKTOB Pa3JI0KEHUs ménoun 10% BU]
Xmomnok Topur GricTpO € 3amaxom OKkpaninBaeT BIaXHYIO HaGyxaer He Msrkue,
LEJUTION03a s#okEHOH Oymarn .OcTaéTes | TakMycoByIO OyMakKy B | pacTBOpSCH Prixitere,
Cepblii remnen KpacHBIN IIBET [Tymmcteie
MHETCS
[epctb T'oput mennenHo ¢ OKpaninBaeT BIaXHYIO PactBopsiercs Bopcucrsie,
OeroK 3araxoM AOKEHbBIX IepbeB. JIAKMYCOBYIO OyMaKKy B Ténnsle,
O0pasyeTcs XpyIKuit CHHHUH LBET ynpyrue
4EpHBII
HIapUK,pacTHparoluiics B
MOPOIIOK
AueratHoe Toput 6bICTPO, 00pa3yst OkpanimBaeT BIaXHYIO OMbUTUBaETCH, Msirkoe
Auerunnmen- HEXpYNKHUHA COEKIUNCS JIAKMYCOBYIO OYMaXKy B | MpHHUMAs bnectur
JII0JI03a nrapuk. BHe miamenu KpacHBI LIBET JKENITOBATBIM OTTECHOK C U3HAHKH
ropeHue ObICTPO U pacTBOpsieTCs
HpeKpanaeTcs
Kanpon [TnaBurcs, oopasys OkpaniuBaeT BJIaXHYIO He pactBopsieTcst bnecrur,
AMUHOTEKCaHOBasA | TBEPABIA ONeCTAIINI JIAKMYCOBYIO OYMaKKy B XpycTur
K-Ta HIapuK TEMHOTO IIBETA, CUHUH LBET Mexny
pacnpocTpasser [Nanpriamu
HENpPUSATHBIN 3amax Kecrtkoe
He muércs
JlaBcan ITnaBurcs, roput JlakmycoBas OyMakka He pactBopsercs brnecrur,
adup KOTITSIIIIUM TUIAMEHEM, CBOETO IIBETA HE MEHSET Xpycrur
o0pa3ys TBEPABI Mexny
OJIECTSIIININ IIApUK INanpriamMmu
TEMHOTO IIBETA Msirkoe

He muéTcs




Hutpon T'oput, 06pa3ys TEMHBII OKpaninBaeT BIaXKHYIO PactBopsiercs, npu bnecrur,

adup PBIXJIBIN HeOIeCTsIIuiA JIAKMYCOBYIO OyMaXKy B | KHILSTYCHUH XpycTur
HIapuK CHUHHUH LBET KpacHeeT Mexny
[Tansmamu
Msirkoe
He muércs

3amanne No4 U3 mepedHs u3zenuii BBIOEPUTE MO BHEIIHUM MPU3HAKAM
a) U3JIENHS U3 KalpoHa U XJIOMKa
0) u3aenus U3 MEePCTH U alleTaTHOTO BOJIOKHA

3ananue No5 [lonp3ysice Tabnuien Ne2 , onpenenute KOHTPOJIbHBIE 00pa3iibl BOJIOKOH 10
XapakTepy ropeHus. 3amuiinTe X0 HaOII0IeHUN U CACIIaiTe BHIBOIBI.

IIpakTuyeckas padora Ne9 «Pemenne 3KCepUMEHTAJBHBIX 32124 HA UICHTH(PUKALHIO
OpPraHu4YecKuX coeIMHeHni»

I_[e.m, paﬁoTbl: HOBTOpI/ITB OCHOBHBIC KQYCCTBCHHBIC PCAKIIUN OPIraHUYCCKUX BCIICCTB,
HAY4YUTBHCA PpCIIATh DKCIICPUMCHTAJIBHBIC 3aJa9 HA pACIIO3HABAHHUEC OPraHUYCCKUX BCIICCTB.

PeakTuBBI H 000pYy/I0BaHMe: IPOOUPKHU, CIIUPTOBKU, MEH3YPKH, CTAKaHbI, MUIETKH, CIIMYKH,
npoOupKoepKaTeb, STUIIOBBIN CIIUPT, OEIOK KypHHOTO sila, Cyab(ar Meau, THAPOKCH]T
HaTpHs, a30THAs KUCIIOTA, COJISIHAsA KUCIIOTa, (PeHOM, IeI0Yb, alleTaT CBUHIIA, HOJ, pacTBOP
NepMaHraHaTa KaJjus.

Teopernyeckasi 4acThb.

Ta6n1z1ua 1. KauecTBeHHBIE pCaKkuu OpraHn4CeCKux BCHICCTB.

BewecTtBo OYHKIIMOHAb- Peaxtus XuMHuyecKas peaxius XapakTepHble
MpU3HAKU
Has TpyImia
HenpenenbHble | kpaTHBIE CBA3U PactBop KMnOy 1.B3auMoneiicTBHE 3TUIIEHA C ObecuBeunBanne
YTJIEBOAOPOIBI pPacTBOpOM NE€pPMaHraHaTa Kalaus | pacTBOP
(asKeH®L, (po30Bbrit)

ATTKUHDL, 2.B3anmopaeicTBrE aneTUIIEHA C

HI/IGHLI) PacTBOpPOM NI€pMaHIaHaTa Kajanusd

1. B3anmoaeicTBe 3TUIECHA C
OpOMHO¥ BOJIOM

2. B3aumopeiicTBue arieTniieHa ¢
OpoMHOIT BOAOH

OOGeclBeUrBaHNE
PactBOp Br» pacTBopa

(xEnThIit)




benzon

Hurpyromas cmech

HNO3 + H,SOq4

HutpoBanue 6eH301a

OO6pasoBanue
TSDKEIIOMKUIKOCTHU
CBETJIO-KENTOTO
IIBETA C 3aI1axoM

TOPBKOTO
PactBop KMnO4 MUHTATI.
Tomyon (po30BETi O0ecuBeunBaHNE
pactBopa
®deHon PactBop FeCls KauecTBenHnas peakuus Ha OxkparnmBaHue
(xapbonoBas (beHon pacTtBopa B
KHUCJIOTA) (cBeT0-KENTHIIH) (buoNeTOBBIH 1BET
Brinenenue
5 BsanmoneiictBre gerona c My3bIPHKOB Ta3a
Meramnmiec-knit METAUINYECKHM HATPHE (Ha1),
Na
oOpa3oBaHme
OeCIBETHOM
CTYJIEHUCTOU
Macchl
AHUINH PactBop xnopHoit OkucneHnue auuiauHa pactBopoM | OkpaiiMBaHue
mBectu CaOCl XJOpPHOU U3BECTU pacTtBopa B
(hroNeTOBHIN IBET
(OecuBeTHBIM
Crupr CuO (npxanénHas OxucreHue STHIOBOTO CIIUpPTa Briaenenue
STUJIOBBII MeaHast okcuaoM meau (I1) MeTaJJInYeCc-Kon
IIPOBOJIOKA) MeIH KPacHOTO
IBETA,
cnenupuaecKuit
3amax
B3aumojieiicTBHE ITHIIOBOTO aCTaIbICTHA
Mertammdaec-Kuit CIHPTa C METAJUTHIECCKUM
Brigenenue
Na HaTpUEM
ITy3BIPHKOB Ta3a
(H27),
obpazoBaHue
OecrBeTHOM
CTyZCHUCTOU
MAacCChI
TJIMLEPUH CaexeocaxIéHubI | B3aumoneiictBue SApxo-cunee
THUAPOKCHUT MEITH MHOTOQTOMHBIX CITUPTOB C OKpaIIuBaHue
D) B rugpokcugom mean (11) pacTtBOpa
CUJIbHOIIENIOYHOM
cpene
KapOonossie METUIIOPAaHK Jucconmarust OxpamBanue
KHCJIOTBI pacTBopa B

PO30BBIif LIBET




TJTI0K03a KapGonunbsHas Cexeocaxn€unpiii | KauecTBeHHas peakmus rmoko3sl | OOpa3oBaHue
rpymma —CH=0 THIPOKCHUI MEIU ¢ ruppoxcugom menu (1I) KpacHOTO ocaska
D) B Cu0|
CUJIBHOIIEJIOYHOM
cpeae Peaxiust "cepeOpsiHoro 3epkana’
AMMUAYHBIA O6pazoBanue
pacTBOp OKcHIa Griectsimero
cepebpa — peaKTHB Hanera Agl
Tomnenca («cepebpstHOTO
3epKanay) Ha
[Ag(NHs),]OH CTEHKaX cocy/a
(ynpoménao
+Ag.0 NH3
pacTBop—)
aNbJEruibl Kap6onmmsHast AMMHaYHBIN Peaxmus "cepeOpstHoro 3epkana" | OOpazoBaHme
rpynna —CH=0 | pactBop okcuja GnecTsero
cepebpa — peakTuB Hanéta Ag|
Tonnenca («cepebpsiHOTO
3epKaay) Ha
[Ag(NH3)2]OH CTEHKaX cocya
(ynpoméHHo
+Agzo NH;
pacTBop—)
D¢ups ciiupt + HaSO4 [TonmyyeHne yKCyCHO3TUIIOBOTO Crneunduyecknit
(mpocThie u (xoHIL.) adupa 3amax
CJIOKHBIE)
H3;COOC,;Hs+H,0«
OnenHoBast PactBop BzaumoneiictBue OpoMHoi Bogsl | OOecnBednBaHNe
KHCJIOTa Bro(x€nterit mmu C OJICMHOBOM KHCIIOTOM pacTBopoB
PactBop KMnOg4
(po30Bbril)
Auerat (conun H2O (ruaponus) + | I'maponus anerata HATpUs OxkpammBaHue
YKCYCHOU ¢benondranenn pacTtBopa B
KHCJIOTHI) PO30BBIi LBET
PactBop FeCls
OxpaimnBanue
3CH3COONa+FeCly— pactBopas
KpacHO-O0ypsIit
(CH3sCOO)sFe+3NaCl lBeT
Creapar H>SO4 (xoHI1L.) Brinenenue cBoOOHBIX KUPHEIX | OOpa3zoBaHue
HaTpus (MBIJIO) KHCJIOT U3 MbLIa 6emoro ocaaka
JKUPHOMN KUCIIOTBI
O6pazoBanue
5 O6pa3zoBaHne HEPACTBOPUMBIX Ceporo ocajka
HaceimeHnnbin

pacTBop cou
KaJIb Lt

KaJIbITUCBBIX conei JKUPHBIX
KHUCJI0T

HEPACTBOPUMOM
COIH




H20 (rugponmz) + OxkparmmBanue

¢denondranrens pacTBopa B

C17H3sCOONa+H0- PO30BHIif LIBET

3ananue Nel. Bemonaure 3ananue «/nentudukanus opranudeckux coequHennid. Odopmute
OTU€T B BUE Tabau1bl. Hanuimmure ypaBHEHUS! COOTBETCTBYIOIUX XUMUYECKUX PEAKIIMM,
HA30BUTE BCE BEILIECTBA, YKAKUTE YCIOBUSI IPOBEICHUS PEAKIIHIA.

BemecTBo (yHKIHOHATIBHAS Peaktus XuMmugeckas XapakrepHble
rpyImma peaKIys MPU3HAKA

CrupT 3THIIOBBIT

(beHON

TIUIEPUH

B tpéx mponymepoBanHbIX nmpodupkax Nel,2,3 HaxoasTcs BeUiecTBa — TAHOJ, MNIULEPUH U
denon. [Ipeanoxure riaH pacno3HaBaHUsI BEIECTB.
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