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Jlaboparopuasi padora. METO/IbI BBIJIEJIEHUS BEJIKOB

Llenv nadopamopmoii padomsl — ONPEICITATH XUMHYECKYIO TIPHPOTY OCITKOB.
3amauu:

1. O3HaKOMUTBCS C METO/IaMU BBIACTICHHUS U (PPAaKLIMOHUPOBAHUS OCIKOB
2. OnpeenuTh N30 JICKTPUICCKYIO TOUKY OelKa

3. I[IpoBecTu BricanuBaHue OeKa

benku, wiaM TPOTEMHBI, — OTO BBICOKOMOJEKYJISAPHBIC TMOJUMEPHl OHOTEHHOTO
MPOUCXOXKICHUS, COCTOSANINE W3 AaMHHOKHCIOT, COCJAMHCHHBIX TICNTHIHBIMUA  CBSI3SMHU.
buonorndeckne  (GyHKIMH ~ OCNKOB:  CTPYKTypHas, OJHEpreThdeckas, KaTaJuTH4YecKas,
TPAaHCIIOPTHAS, COKPATUTEIIbHAS, PETYJIATOPHAs, a Takke 3aimuTHas. [IpocThie OeNKH COCTOSIT
TOJILKO U3 OCTaTKOB aMHUHOKHCJIOT.
Wx nmensit Ha 6 rpymm:
.

«* anpOyMUHBI W TIO0OYIUHBI (ITUPOKO PACIPOCTPAHECHHBIE KHCIBIE, TI0OYIISpHBIC

OCNKn);

X/
L X4

TUCTOHBI U MTPOTAMUHBI (OCHOBHBIC, OTHOCUTCIIbHO HU3KOMOJICKYJIAPHBIC 6CHKI/I);

X/
L X4

TIIIOTETTUHBI U TIPOJIAMUHBI (OCIIKH, BCTPEUAIOIIUECS TOIBKO B PACTCHHSIX).

B Oenkax pasznuyaloT HECKOJBKO YPOBHEH CTPYKTYpHOW opraHusauuu. [lepsuunas
cmpykmypa 0elka mpeJcTaBIsieT co00i MOMUNENTHIHYIO LIeTb, COAEPKAIyI0, KaK MPaBuio, He
MeHee 50 aMHHOKHMCIOTHBIX OCTATKOB IMPOTEMHOTEHHBIX aMHHOKHCIOT. [IpoTemHOreHHBIMU
HaszpBatoTcst 20 o, L-aMHHOKMCIOT, BKJIIOYAIOMIMXCS B COCTaB Oelka B Mmpoiiecce
Ouosoruueckoro cuHTe3a. JlecaTb U3 HUX B JOCTATOYHOM KOJHUYECTBE CHUHTE3UPYIOTCS B
OpraHU3Me YeJIOBEKa U KUBOTHBIX. JTO — 3aMEHUMbIE aMUHOKHCIIOTBI: TJIMIIMH, aJlaHUH, CEPUH,
[UCTEHH, aclaparuHoBas KHUCJIOTa, TIyTaMUHOBAsl KHCIIOTA, acHaparvH, TIyTaMUH, TUPO3UH U
nponuH. Crenyromue 10 aMMHOKHCIOT — HE3aMEHUMBIC: JU3WH, TPEOHWH, BAJIMH, JICUIIMH,
W30JICHIIMH, METHOHHH, (eHwIamanuH, TpuntodaH, TUCTHAMH U aApPTUHUH, U3 HHUX JBE
MoCNeHUE — YCIOBHO HE3aMEHHMMbIE, TaK KaK OHH MOTYyT CHHTE3HpPOBAThCS, HO B
HEJOCTATOYHOM KOJMYECTBE.

AMHHOKHCIIOTHBI COCTaB OEIKOB OMPEICNAIOT MyTeM WX KHCIOTHOTO THAPOIU3a C
MOCJICTYIONIMM  pa3/ieJIeHueM O0O0pa30BaBIIMXCS CBOOOJHBIX AMHHOKHCIOT TPU TOMOIIH
HOHOOOMEHHOM XpomaTorpaduu.

AMMHOKHCIIOTBI B MOJICKYJIe OeKa COeIMHEHBI MEXIy COOOM MENTHIHBIMU CBS3AMH (—

CO-NH-), oOpa3ys mnomunentuiHble 1end. llenTuaHas CBS3b BO3HHUKACT  MEXKIY



KapOOKCHIILHOU TPYIIION OJJTHOW aMHHOKHUCIIOTHI U aMHUHOTPYIIIION APYTOM, YTO COMPOBOXKIACTCS
BBIICJICHUEM MOJIEKYJIBI BOJBI.

Bmopuunas cmpyxmypa BO3HUKaeT 3a cyeT oOpa30BaHUS BOJOPOJHBIX CBSI3€H Mex1y
rpynnamu N-H n O=C naHHON NOAMOENTHIHOW LENH, YTO NPUBOAUT K YIOPSIOYEHHOMY
PacHoJIOKEHUI0 THOKON MOJIUIETUIHON LEeNu B BUJE CHUPAIbHONW WM CKIAA4aTON CTPYKTYpBHI.
Tpemuunas cmpyxmypa
BO3HHMKAeT B pe3yJbTaTe B3aUMOACHUCTBUS MeEXIy OOKOBBIMU LEMSAMH aMUHOKHUCIOTHBIX
OCTaTKOB NOJUNENTHAHBIX ueneil. K TakuM B3aMMOJEHCTBUSM OTHOCSTCS BOJOPOIHBIE,
TUCyNb(UIHBIE W MOHHBIE CBS3M, BaH-AEP-BaajbCOBBI M THIpOo(GoOHBIE cuibl. B pesymnbraTe
TaKUX B3aUMOJEHCTBUH MOJIUIIENTUIHASA LIETIb CBEPTHIBAETCSI OYEHb CIIOKHBIM, HO BMECTE C TEM
OTpeNielIeHHbIM 00pa3oM, MpHoOpeTas XapakTepHYI0 MPOCTPAHCTBEHHYIO KOH(UIYypaluio.
MexMoneKyIapHble  B3aUMOAECUCTBUS MEXIY OTACIbHBIMU IMOJMIENTUIHBIMUA  LETSIMH,
00Ja1al0IMMU  BTOPUYHOM M TPETUYHOW CTPYKTYpPOM, MOTYT MNPUBOAUTH K O0Opa30BaHUIO
arperaToB, TO €CThb K BOSHUKHOBEHUIO yemeepmuunou cmpykmypbsi 6enka. CTpyKTypa 0eKoBoH
MOJIEKYJIbl OYeHb JAaOWJIbHA M JIETKO pa3pylIaeTcsl MOJ BIUSHUEM DPA3IUYHBIX (U3UYECKUX U
XUMHUYECKHX BO3JCHCTBUH, B pe3yjbTaTe Yero HM3MEHSIOTCA €€ OHOoJOormyYecKkue M (U3HKO-
XUMHYECKHE CBOWCTBA.

Jlst popMHUpOBaHUS CBOMCTBEHHBIX OCJIKAM CTPYKTYp TpeOyeTcsi, Kak MpaBuIo, HE MEHEE
50 aMHMHOKHCIIOTHBIX OCTaTKOB, TMO3TOMY HIKHEH TpaHUIEd MOJEKYJsipHOH Macchl (MM)
O0enkoB cumrtaercs S5 k/la. benku ¢ wmenbmeit MM, cocrtosmme w3 JByX U Oonee
AMUHOKHCJIOTHBIX OCTAaTKOB U HE HMMEIOIIME YIOPAJOUYEHHOW MPOCTPAHCTBEHHOW CTPYKTYPBHI,
Ha3bIBAIOTCS MenTuaamMu. /lenmudsl — HU3KOMOJEKYJISPHBIE BEIIECTBA, KOTOPHIE COCTOSAT M3
AMHHOKHUCIIOT, COE€AMHEHHBIX NENTUAHBIMU CBS3IMU M COJAEPXKATCA B COCTaBE OMOJOTMUYECKUX
TKaHel Hapsty ¢ 6enkamu. MHOrue nentusl oosagaoT cnenuuyeckuM JeicTBUEM U BBICOKOM
OMOJIOTUYECKON aKTUBHOCThIO. K HHM OTHOCATCS PWIM3HMHI-(DAKTOpHI THUIOTalIaMmyca,
SHIOpGUHBI M HHKE(PAINHBI KOPHI TOJOBHOTO MO3ra, TOPMOHBI 3aJHEH I0NU TruUmnopusa —
OKCUTOLIMH W Ba30NpPECCHH, KapHO3WH MBIIIEYHONW TKAHM, IpyIIa pPEryJATOPHBIX HMENTHIOB
eIy IOYHO-KUIIEYHOTO TPaKTa — CEKPETHHbI U T'aCTPUHBI, aHTUOMOTHK TPAMULIUANH, TOKCUH
rpuboOB (payuIONINH, AKTUBATOP THOJIOBBIX (DEPMEHTOB TIYTaTHOH M MHOTue apyrue. MM
OonbIIMHCTBA OEJIKOB COCTaBIsiE€T OT HECKOJbKMX JEecATKOB 10 coreH k/la. benku,
pazmuuaomuecs MM M, COOTBETCTBEHHO, pa3MepaMH MOJIEKYJ, pa3lelsioT METOJOM
renbpuapTpanuu (METo MOJIEKYISIPHBIX CHUT).

B BonHOI cpene O6enku 00pa3yroT pacTBOPHI, 00JIa1aloNIMe CBOWCTBAMH M KOJUTOUHBIX,
U HMCTUHHBIX pacTBOpoB. BcneactBue Bbicokoik MM u 06ombiioro pasmepa 4YacTULl OHHU

MPOSIBIISIIOT CBOMCTBA KOJUIOMAHBIX PACTBOPOB: OEJNKH HE MPOXOIAT 4Yepe3 MOIyNpOHUIAeMbIe



MeMOpaHbl. B BOmHOW cpene Oenkm OOpa3yrOT pPacTBOPHI, O0OJaJafOIIAe CBOWCTBAMH U
KOJUIOUHBIX, 1 UCTUHHBIX PacTBOpOB. BenenctBue Bricokoidt MM 1 601b1I0T0 pazMepa 4acTHll
OHM TIPOSIBISIOT CBOMCTBA KOJUIOMAHBIX pPAacTBOPOB: O€lKM HE TMPOXOAIT  4epe3
NOJYIpOHUIIAeMble ~ MeMOpaHbl (Ha O3TOM OCHOBaH METOJ] OYHCTKM OCJIKOB  OT
HU3KOMOJICKYJISIPHBIX MTPUMECEH, KOTOPhI Ha3bIBACTCS JHATN30M) U paccenBaroT cBeT (3ddexr
Tunnans). PactBopbl 6enkoB 005aalOT Takke CBOWCTBAMHU HCTUHHBIX PACTBOPOB, TaK Kak
o0pa3yloTcsi M CyIIEeCTBYIOT 0e3 BHECEHHUs JOMOJIHUTENbHON JHepruu. PactBopuMoOcCTh
OOJNBIIMHCTBA OETKOB B BOJE OOYCIIOBJICHAa HAJMYMEM Ha MX TOBEPXHOCTH THUAPO(PUILHBIX
rpynn  (THAPOKCHWIBHBIX, CyNb(OTHIPUIBHBIX, AaMHUIHBIX), MNPUHAMISKANIMX IOJSPHBIM
aMUHOKHCIJIOTaM (CEepHH, IIUCTEHH, acllapariH, MNIyTaMHUH U Jp.) U CIIOCOOHBIX CBSI3bIBATh BOJY.

HenonspHple aMHUHOKHCIOTHI, oOnafaronye ruapoPoOHBIMU OOKOBBIMHU paguKaIaMH
(amaHuH, BaNuH, JTEHIUH, (DEHUTANAHUH U JIP.), CHIDKAIOT PACTBOPUMOCTH OEliKa B BOJIC.

Bropoii (daktop, BIHSIOMNNA HAa KOJWYECTBO CBS3aHHOW ¢ OeiakaMu BOABI (THIpaTHAS
0007109Ka) W YCTOMYMBOCTH OEJIKOB B BOJHBIX pPAcTBOpax, — 3aps] OETKOBBIX MOJEKYII.
CymmMmapubiit 3apsan Oenka ompenesiseTcsi COOTHOLICHHEM OTPULIATEIbHO M MOJOKUTEIHHO
3apsHDKEHHBIX AaMHUHOKHCIIOT Ha TOBEPXHOCTH OCJIKOBBIX MOJIEKYJ, a Takxke BeluMyuHOM pH
pactBopa. OTpuLaTenbHBIA 3aps] MOTYT MPHOOpETaTh B HEUTpalbHOW M ILIEIOYHOU cpere
[JIyTaMUHOBas W acmaparuHoBasi KHUCIOTHI, B OOKOBBIX paJuKallaXx KOTOPBIX COJEpKaTcs
CBOOOJIHBIE KapOOKCWIBbHBIC TPYMIbl. JIM3MH, aprMHUH U TUCTUAWH B HEUTPATbHOM M KHCIIOU
cpele 3apsbKaloTcs  TOJIOKUTENbHO Onarofaps HaIUYUI0 B HMX OOKOBBIX paguKamax,
COOTBETCTBEHHO, aMUHOIPYIIbl, T'YaHUJUHOBON TPYIIbI U MMMJIA30JIbHOIO KOJIbLIA. 3HAUEHUE
pH, npu KoTopoM cCyMMapHBINH 3aps] Oeyika SIBISETCS MHUHMMAJIbHO BO3MOKHBIM (HYJIEBBIM),
Ha3bIBaeTCs M30v1ekTpuueckoit Toukoit (MDT, pl). B u3oanekTpuueckoit Touke MoJIeKyia Oenka
ANEKTPOHENTpanbHa (M303TEKTPUUECKOE COCTOSIHHE), BCIEACTBUE YEro BOAHBIN pacTBOp Oenka
npu pH, paBHoMm pl, HauMeHee yCTOWYMB M OEIIOK JIeTde BbIMAJaeT B OCAJOK. DTO SIBICHHE
IPUMEHSIETCS JUIsl ONpEAENICHUsI N30JIEKTpUYECKO ToUukM Oenka. biaronaps Hanuuuio 3apsna
OeNKy TOJBMKHBI B AJIGKTpUYECKOM Toje. Metoj uccienoBaHus OENKOB, OCHOBAaHHBIM Ha
pa3IMYHON CKOPOCTH JIBMKEHHS OENKOBBIX YAaCTHII, Pa3IHYaIONIUXCS BEIWYMHOW 3apsia Hpu
oTpesielIeHHOM 3HaueHuu pH, HasbIBaeTcs anekmpoghopesom.

OmHo w3 (yHOAMEHTANIBHBIX CBOWCTB Oelka — CIIOCOOHOCTh K JCHATypallHH.
Jenatypanusi — 3TO HapylIeHUE HATHBHOMW (IIPUPOIHOI) CTPYKTYPHI, BHI3BIBAEMOE JEHCTBUEM
bu3nYecKuX W XUMHUYECKUX (PAKTOPOB W MPUBOMAIIEE K HU3MEHEHHUIO (DHU3UKO-XUMHUYECKHX
CBOWCTB Oenka W yTpare ero OHMONIOTHYEeCKMX (YHKUUH (CTPYKTYpPHOH, TpaHCIOPTHOM,
KaTaJuTUYeckoil u ap.). [lepBuuHas cTpyKTypa JeHaTypUpOBaHHBIX OEJIKOB HE U3MEHSAETCS, HO

NENTHIHBIE CBSI3U CTAHOBSITCS 00JIee TOCTYIHBIMU JIEHCTBUIO MMPOTEOIUTUYECKUX (epMeHTOB. B



CIIOKHBIX OeNkax TpW JCHATypalli OCIAONAIOTCS CBS3H C TPOCTETHUYECKUMH TPYIAMH.
JlenarypupoBaHHbIe O€lKU XYK€ pacTBOPSIOTCSA B BOJE, 4eM HaTuBHbIE. VI3 pacTBOpoB Oenku
MOTYT OCQXJIaTbCsi TMPH HAarpeBaHWM, JCHCTBUHM COJNEH, KHCIOT, CHOUPTOB U T. .
BopootHumaromue cpeactBa (coiid aMMOHUS, LIETOYHBIX M HIETIOYHO3EMENbHBIX METaJlIOB,
CIIHPT, allETOH) BBI3BIBAIOT O0OPATUMYIO JICHATYPAIHIO OSJIKOB ¥ PUMEHSIOTCS ISl BBIZCTICHHS U
b pakMOHUPOBaHUS OEIKOB METOAOM 8blcanusanus. [lociie OUnCTKU OT OCaKJAIOUINX areHTOB U
pacTBOpeHHs] B BOJE Takue O€lIKHM BHOBb MPHOOpPETAIOT MPUCYIIHEe MM HATHUBHBIE CBOMCTBA.
Temmnepatypa Boitie 50 °C, MHUHEpaIbHBIE U OPraHUYECKUE KHUCIOTHI, a TAKXKE CONH TSHKEIBIX
METAJUIOB M JIPYTHE arcHTHI, BBHI3BIBAIONINE KOBAJCHTHYIO MOAM(DHUKANNIO aMUHOKHCIOTHBIX
OCTaTKOB, HEOOpaTUMO Oderamypupytom Oenku. HeoOpaTtumasi neHaTypamnusi MpUMEHSICTCS s
ne3uH(eKIu, WHAKTHBAllMKM OEenKoB (B 4YaCTHOCTH, OONAJarOMIUX  TOKCHYECKUMH,
(epMEHTHBIMM WM MHTMOMTOPHBIMHM CBOICTBaMH), Kaue€CTBEHHOTO OOHApyXeHHs OCIKOB B
pacTBoOpax M UX ACTPOTECHHU3ALNH, T. €. TIOTY4YCHHUsI 0€30€IKOBBIX paCTBOPOB.

Peakuum ocaxxneHust 6eJIKOB

benku BcTymaroT BO B3aMMOJCICTBHE CO MHOTUMH COCIUHEHUSMHU (MOHAMH METAIJIOB,
KHACJIOTaMU U JIp.), @ TaKkKe KOHKYpUPYIOT C HUMH 32 MOJIEKYJIBI pacTBopuTens (Boabl). Bo
MHOTHX CITy4dasiX pe3yJIbTaTOM YKa3aHHBIX IPOIECCOB SBISETCS OCAXKICHUE OCIKOB.

Peakuuu ocaxxeHus1 0€JIKOB MOYKHO Pa3esiuTh Ha JIBE TPYIIbL:

1) oGparumoe ocaxkaeHune OCIKOB (COMSIMM aMMOHHMS, HEHTPAIbHBIX MIETOYHBIX |
[IeTIOYHO3EMETbHBIX METAJNIOB, CIIUPTOB) U

2) HeoOpaTHMMOE — COJIIMH TSDKENIBIX METaUIOB, HArpeBaHUEM, MHUHEPAIbHBIMH U
OpPraHMYECKUMHU KHCJIOTAaMH, a TaKKe APYTMMH pPEareHTaMH, BBI3BIBAIOIIUMH KOBAJICHTHYIO
MoAU(HUKAIIIIO OCIIKOB.

DddexTuBHO OcakIaeT OEIKU TPUXIOPYKCYCHAsI KUCIOTa, IO3TOMY ee Haubosee 4acTo
NPUMEHSIOT 7S yIaneHus 6enka u3 0enkoBbIX pacTBOpoB. Ocaxaenue 6eakoB cnuptoM Crupt
(a Takke aleToH U Jpyrue OpraHUYecKHe pPacTBOPUTENHU) Aerujpupyer Oenku. B pesynbrare
MPOUCXOIUT arperanusi OENKOBBIX 4YacTHIl M HX ocaxiaeHue. Ecnu B pacTBope Oenka
npucytctBytor conu (NaCl u mp.), ocamok obpasyercst ObicTpee BCIIEACTBUE CHATHS 3apsiia C
KOJUIOMAHBIX YacTull. Peakuus ocaxxaeHus OENKOB CIUPTOM, MPOBOAMMAS Ha XOJIOJIE W TpHU
HENPOAOKUTEIBHOM €ro KOHTAKTe ¢ OeJIKOoM, oOpaTuma.

XOJl PABOTBI. B npobupky HamMBarOT OKOJO 2 MJI pacTBopa SIMYHOrO Oeska,
n00aBISIIOT HeckoybKo KpucTaunkoB NaCl ¥ mo karuisiM — 3THIOBBIA CHHMPT A0 BBIMAICHUS
xyonbeB Oenka. Ilocie ocaxkaeHHs XJIONbEB HAMAOCAJ0YHYIO JKUAKOCTH CIMBAIOT, K OCAAKY
JIOJIUBAIOT BOAY, HaOIIO1asi pacCTBOPEHUE OeKa.

Ocameﬂne 0€eJIKOB COJISIMH TSI2KeJIbIX METAJLJIOB



Comnu TspKENBIX METAIIOB (Me/IM, CBUHIIA, PTYTH U Jp.) HEOOPATHMO OCAXIAIOT OCIKHU U3
pPacTBOPOB, UTO OOBSACHSAETCS CIEAYIOIUMU MPUUMHAMU: 00pa30BaHUEM HEPACTBOPUMBIX B BOJE
0ENKOBO-METAJUIMYECKUX KOMIUIEKCHBIX COCAMHEHUH, pa3pylIeHUEM BTOPUYHON, TPETUYHON U
YeTBEPTUYHON CTPYKTYpbI OejKa BCIIEACTBHE OOpa30BaHUs MPOYHBIX cBs3eil ¢ SH-rpynmamu
OCTaTKOB HHCTeWHA. Takol OeNoK yTpaymBaeT CBOM Omoiormyeckue cBoiictBa. CBoiicTBa
OENIKOB CBSI3BIBATH TSKEJbIE METAJIBI IIUPOKO MCTOIB3YIOTCS B MEAUIIMHCKONW U BETEPUHAPHOU
IpakTHKe. benku nmpuMeHsIoTes Kak MPOTUBOSINE MPU OTPABJICHUAX COJISIMHU PTYTH WIH CBHUHIIA.

XOA PABOTBHI.. B mpobupky HamuBarOT OKOJIO 2 MJI pacTBOpa SUYHOro Oenka u
npuOaBIIAIOT MEJICHHO MO KaIUIIM pacTBOpP cojiu Tspkenoro metamia (1 %-it pactBop cyibdara
Menu win 5 %-ii pacTBop arerara cBuHIa). HaGmogaroT koarysiiuio 6enka. Beimasime Ximomnss
Oenka mpu A00aBICHUH BOJBI HE pacTBOPsIOTCs. M30BITOK ke cynbdara Meu U alerata CBUHIA
BelCT K pAacTBOPEHMIO (MENTHU3alud) MEpBOHAYAIBHO O0Opa30BaBIIETOCS OCAaKa, YTO
00BsCHsIETCS afcopOIueli Ha OCKOBBIX YaCTUIIAX MOHOB METAJIA U UX MEePe3apsiAKOM.

Ocaxnenue 0eJ1KOB IPH HATPeBAHUU

Harpesanue pactBopa Oenka BbI3bIBa€T €ero HeoOpaTtumoe ocaxkaeHue. [Ipu HarpeBaHuu
Oenku AeHaTypHUpyroT. JleHaTypalys CONpPOBOXAACTCSI M3MEHEHHEM HATUBHOW KOH(pOpMaIuu
OCIIKOBBIX MOJICKY!I.

XO/l PABOTBI. B nBe mpoOupku HamuBaroT mo 2—3 c¢cM3 pacTBOpa SMYHOTO Oelika; B
OJIHYy W3 HUX n00aBisitoT ogHy Kammo 1 %-ro pacTBopa yKCyCHOW KHCIOTHL. Harpeparor
conmepxkuMoe obenx mpobupok. Ocamok Oeika MOSBISETCS B MPOOMpKax emie 10 TOro, Kak
conepxuMoe 3akunuT. [Ipu 3ToM B poOupKe ¢ YKCYCHOM KUCIIOTOM 0CaJ0K BBIMAAET CKOpee U
NIOJTHEE BCJICNICTBHE TOTO, YTO B pe3yibrare moakucieHus pH pacTBopa mpuOamsmics K
M303JIEKTPUYECKON TOUKE.

Ocaxaenue 0eJIKOB KOHIEHTPHPOBAHHBIMH MUHEPATbHBIMU KHCJI0TAMHU

KoHueHTprpoBaHHbIE MUHEPATIbHBIE KUCIOTHI (KpoMe (ochOpHON KUCIOTHI) BHI3BIBAIOT
HeoOpaTUMoe OCaxJACHHE OCNKOB W3 pacTBOpoB. OcaxaeHue Oeika OOBICHSIETCS SIBICHUSMU
JEeruapaTaly 4acTHll, YMEHBIICHUS 3apsjia, pa3pylIeHHs dJIEKTPOCTaTUUYECKUX CBS3€H U T. 1.
N30bITOK MUHEpATbHBIX KHCIOT (32 HCKJIIOUYEHHEM a30THOM) pacTBOPSIET BBHIMABIIMIA OCaTOK
OENKOB BCIICACTBHE WX THApOJiHM3a. BrlmoiaHeHue peakuuu. B Tpu mpoOMpPKH OCTOPOKHO
HanuBaloT 1o 0,5 M KOHIIEHTPUPOBAHHOW KHCJIOTBHL: B TEPBYI0 — CEpPHYIO, BO BTOPYIO —
COJISIHYIO U B TPEThIO — a30THYI0. Bo Bcex mpoOHpKax OCTOPOXKHO HACTaMBAIOT HA KUCIOTY 1o 1
MJI pacTBOpa siMuHOro Oenka. Ha rpanuiie IByX >KUIKOCTEH MOSBISETCS OCANOK OelKa B BHIE
HeOoubIoro 6enoro konbla. Kaxayro npoOHpKy 0CTOPOKHO BCTPAXUBAIOT. B mepBoii u Bropoi

mpoOMpKax OCaJOK pacTBOPSAETCS; B TPEThed — C a30THOM KHUCJIOTOM — OCaJoK MpHu



BCTPSXMBAHWU HE HMcYe3aeT. Peakius ucronb3yeTcs Ui KaueCTBEHHOTO ONpeeieHus Oelka B
OMOJIOTHYECKHUX Cpefiax.

Ocaxnenue 6eJIKOB OPraHM4eCKHUMH KHCJI0TAMH

Tpuxnopykcycnas kuciora (TXK, CCIsCOOH) sBnsercst crieriuduveckuM peakTUBOM
Ha OEJIOK M LIMPOKO HMCIOJB3yeTcsl B HccienoBaTesnbekol npaktuke. TXK ocaxnaer TOIbKO
OCJIKM W HEe JEHCTBYET Ha MPOIYKTHI UX PACHISIUICHUS — MENTHAbI, aMUHOKHUCIOTHI 1 1ip. TXK
UCTIONB3YIOT VIS TTOJIHOTO yAaJeHUs OeNKOB U3 OMOIOTUYECKUX JKUAKOCTEH (CHIBOPOTKU KPOBH,
Mojioka u jp.). Ilpu 3TOoM mpoAayKTHI paciierieHusi OSJKOB OCTaloTCsi B pacTBope. Peakuus
MMeeT Ba)KHOE 3HAUECHUE JJIs Pa3AesIbHOrO OIpeieeH s OEIKOBOro U HEOEIKOBOro a30Ta.

X0/ PABOTBI. B npobupky HamuBaroT 2—-3 MJI  pacTBopa Oeinka W J00aBIISIIOT
HECKOJIbKO Kamenb 5 %-ro pacTBopa TpUXJIOPYKCYCHOH KucinoTbl. HaOmronaroT BblmajgeHue
ocajka Oenka.

Oca:xxknenue 0eJIKOB peaKTMBAMM HA AJIKAJIOU/bI

Peakuun ocakaeHus O€NKOB TaKMMM peareHTaMH, KaK MUKPUHOBAas KHCIOTAa, TaHWH,
KEJIe30CUHEPOAUCTHIN Kajuii, 00yCIOBIUBAIOTCS TE€M, YTO OEJKH, KaK M aJKaJOUIbl, UMEIOT
aMHUHOTPYIIIBI, KOTOPBIE B HEHTPAIBbHOM M KUCIION cpesie MPHOOPETAIOT MOJIOKUTEBHBIN 3apsi.
[lepeuncnennble peareHThl 0Opa3ylOT € HHMMM HEpAacTBOPUMBIE B BOJE COJeOOpa3HbIE
coequHenus. [1ockonbKy OOJIBIIMHCTBO OEIKOB SBJISIOTCS KUCIBIMH, 3TH PEAKIMM HEOOXOIUMO
IPOBOJUTH B KUCJIOH cpeie, Tak KaKk B JAaHHBIX YCIOBHMAX A3THU OCJIKM Iepe3apskarorcs U
HEepexoAsT U3 aHMOHOB B KATHOHBI, C KOTOPBIMHU B3aUMOJECHCTBYIOT PEareHThl Ha allKalOU/bl.

XOHI PABOTHI. B Tpu npobupky HanuMBaroT 1o 2 MJI pacTBopa Oenka ¥ MOAKUCISIOT UX
nByMs—Tpemsi KarsiMu 1 %-ro pacTBopa YKCYCHOW KHCIIOTHI. 3aTeM B OJHY NMPOOHUPKY BHOCST
5-6 karenp HaChIIIEHHOTO PAacTBOpa MUKPUHOBOM KUCJIOTHI, B APYTYI0 — aBe—Tpu Kariu 10 %-ro
pacTBOpa TaHWHA, B TPEThIO — TPU KamuM 5 %-ro pacTBopa >KeJIe30CHHEPOAMCTOro Kajus,
B30aNITHIBasA Mocye qo0aBIeHUs KaKI0i Kari. Bo Bcex mpoOupkax BhIIIaAaeT 0Caa0K OemKa.

Onpenenenue H302JIEKTPHYECCKONH TOUYKH Oes1ka

[punuun metona. benku, sBnsAsAch aMpOTEPHBIMU 3JIEKTPOIUTAMU, MOTYT COAEPKATh

KaK MOJIOKUTENBHO, TaK M OTPHIATEIBHO 3apsDKEHHBbIC TPyIbl. [Ipu onpenesieHHOM 3HAUYCHUH
pH cpensl MOXHO JOOMTBCS TAKOTO COOTHOIICHHS HOHW3UPOBAHHBIX TPYII, MPH KOTOPOM
BOJHBIA pacTBOp Oclika HAWMEHEEe YCTOWYMB M OCIIKOBBIC YACTHIBI BBIMAJAIOT B OCAIOK.
VcnbIThiBast MOBe/IcHHE GEKa B PACTBOPAX C Pa3iMYHBIME 3HAYCHUsMH pH, HAXOIAT 3HAYCHHUE
pH cpenpl, cooTBeTCTBYIONIEE U302 MeKkmMputecKkol mouke beaxa (Pl).

Mamepuanvt u peakmusgbol.



s BapuanTa A: 0,4 %-ii pactBop kazenna (pactBopstot 0,2 T ka3enHa Mpu HEOOIBIIOM

HarpeBaHuMW Ha BoJsiHOW Oane B 5 mur 0,1 H. pacTBOpa areTata HaTpUs U JOBOJAT TMOJYyYCHHBIN
pactBop 10 o0beMa 50 MJT pacTBOPOM arleTara HaTpHsl TOH ke KOHIICHTPAIINH ).

Jns Bapuanta B: 1 %-ii pacTBOp *KenaTuHa.

Jliiss 06oux BapuaHTOB 3apaHee TOTOBAT aleTaTHble OydepHbie pactBopsl ¢ pH 3,6; 4,0;

4,7; 5,2; 5,8, ucnonwssys 0,1 H. u 1 H. pacTBOpHl YKcycHOU KucioThl, 0,1 H. pacTBop amerara
HATPUS, STHJIOBBIH CITUPT.

[Tocyna, mpubopsr: llITaTuB ¢ mpoOupKamMu, MUMETKH eMKOCThIO 1 1 5 mit.

XOJ1 PABOT

Bapuaat A. B naTe mpoOUpOK BHOCAT MO S5 MJI ameTratHoro OygepHOro pacTBopa ¢
pa3nYHbIMH 3HaueHussMA pH. 3ateM B Kaxayro U3 mpoOHUpOK MpuOaBisiroT mo 1 Mi1 pacTBopa
Ka3erHa W HAOIIOMAIOT 32 CTENCHBI0 MOMYTHEHHS PacTBOPa, KOTOPOEe 0003HAYAIOT OJAHHUM WU
HecKoyibkuMH 3Hakamu (+). OTcyTcTBHE oOcajka O0O3HAYalOT 3HAKOM MHUHYC. Tam, T/
NOMYyTHEHUE MaKcUMallbHO, pH pacTBopa COOTBETCTBYET H303JIEKTPUYECKOW TOUYKE KazewHa.

Haiinennoe 3HaueHue 3aHOCAT B TaOIHILY

PHCI]?_ﬂp Ka3CHHA B allCTaTHOM PH pacTeOpa B IIpo EHI}KELH_
Oyepron pacTsope 36 | 40 | 47 | 52 | s8
[lomyTHEHHE

Bapuant B. B kaxmoil M3 mectd NpOHyMEpOBaHHBIX HPOOHMPOK CO3AAI0T PA3HYIO
peakuio cpenpl, no6asnss 0,1 H. mmm 1 H. pacTBOop amerata HaTpus B COOTHOILCHUSX,

yKa3aHHBIX B TaOJH1Ie

MNa pH Pacteop | 0.1 H. pacTBOpa Boza Crenens
npobupEH | cmecH | CH;COOH, em” CH;COONa, JHCTHLIH- | IOMYTHE-
01w lu e POBAFHAA, HHA
M
1 5.6 0,125 — 1 1,875
2 53 025 - 1 1.75
3 5.0 0.3 — 1 1.50
4 47 1.0 - 1 1.0
3 44 2.0 — 1 -
] 4.1 - 0.4 1 1.6

3areMm B Kaxaylo npoOupky HammBaroT mo 1 mm 1 %-ro pacTBOpa >kenatWHa W
B30anTHIBalOT. B yeTBepTYyI0 MPOOUPKY, MPH MEPEMEIINBAHUN MEJIEHHO C IMOMOIIBIO0 MUTMIETKU
BHOCSIT ATHJIOBBIN CHHPT 0 MOSIBICHUS €/1Ba 3aMETHOM MYTH, OTCUHUTHIBAIOT 00bEM CHHpTa U

TaKOE e KOJMUYECTBO €ro MPUOABIAIOT B Ipyrue NpoOUpKu. 3aTeM Bce MPOOUPKH OCTABISAIOT Ha



30 MuH, TIOCTIE YeT0 OTMEYAIOT MPOOUPKY ¢ MAaKCHMAIILHBIM IIOMyTHeHHEM; pH pacTBopa B 3TOMU
poOupKe COOTBETCTBYET pl Oernka.

BricasnBanue 6eJ1k0B

BricanuBanue — 3TO MUPOKO UCHOIB3YEMbI CIIOCOO BBIJIEIEHUS OCIKOB U3 PA3TUYHBIX
OMOJIOTHYECKUX 06’I)CKTOB, OCHOBAaHHLIM Ha OCaAXIACHUN 0€eIKOB BOAOOTHUMAKOIITUMHAU
cpenctBaMu. llpumeHsieTcss TpH TOJNyYeHUH (QEpPMEHTOB, a Takke Uil (PpaKImOHHOTO
pasjiesieHust OCIKOB

AnpOyMHHBI ¥ TJOOYJIMHBI SIBIAIOTCS HambOoyiee paclpOCTPAaHEHHBIMH B TNPUPOJE
Ocenkamu. OHM cojepkarcs B KPOBH YEJIOBEKA, MOJIOKE, OCJIKe KYpPHHOTO SHIa, MBIIICTHON
TKaHU, PACTECHUSX W T. . B TKaHAX W OMOJIOTMYECKHUX KUIKOCTSIX aTbOYMHUHBI U TIOOYIIHHEI
OOBIYHO BCTpEUarOTCsl BMecTe. KX BBIIEICHHE W pa3/iejiCHHEe OCHOBAaHO Ha Pa3IHYHOU
pacTBOPUMOCTH B BOJIE U COJEBBIX pacTBopax. Tak, roOyJWHBI BBHIMAJAlOT B OCAZOK B
MOJTYHACHIIIIEHHOM PacTBOpE Cyib(ara aMMOHHS, a aTb,OYMHHBI — B HACKIIIIEHHOM pacTBoOpe. JTO
OOBSICHACTCS TeM, YTO y TJOOYJTMHOB Oojiee BBICOKAash MOJCKYJSpHAs Macca W OHH MEHee
THJIPATUPOBAHbI, YEM aJTbOYMHHBI.

Marepuansl [UId HMCCIAEIOBAHMS M PEAaKTHUBLI. MOJIOYHAs CBIBOOTKA, SIMYHBIA O€EJIOK,

00e3KMPEHHBII MACHOH (haplil, HACHIIICHHBIN PacTBOp Cyib(ara aMMOHUS, CyIb(paT aMMOHHS
kpuctamummueckuit; 10 %-i pactBop ruapokcuna Hatpus;, 10 %-it pactBop xmopuna Harpus; 1
%-1i pacTBOD Cyib(hara MeIu.

Iocyna, npu6opst. [lITatus ¢ mpobupkamu, BOpoHKa, OyMaxKHbIH GUIBTP.

XO/] PABOTBI

Bapuant A. B npoOupky HanuBaoT 2—3 MIIMOJIOUHOW CHIBOPOTKH MIJIH PACTBOPA SIMTHOTO
Oenka, MOOABISIOT paBHBIM O00BEM HACHIIIEHHOTO pacTBopa cyJibdaTa amMmMoHus. HaGmromaror
BBINAaJIeHHEe OEI0ro XJIONMbEBUHOIO 0CajKa II00YIMHOB. MyTHYIO KHMIKOCTb [0 UCTEUEHUHN S5—/
MUH (uabTpyroT uepe3 cyxoil ckimamuateiii guiabTp. K mpospaunomy ¢umibTpaty mpu
nepeMeIMBaHNH JT00aBISIOT U30BITOK Cyib(ara aMMOHUS (B MOPOIIKE) 70 MPEKPALICHUS €To
pactBopeHus. IlosBisieTcd MyTh WIM XJIONbsI BBINAAAIOIUX B OCAZOK albOyMHHOB. PacTBOp
GUIBTPYIOT, OTOMpaIOT 2—3 MJI QUIBTpaTa U MPOBOAAT OMYPETOBYIO peakuuto. OTpuLaTenbHas
peakiysi yka3plBaeT Ha OTCYTCTBHE O€lKkoB B (puibTpaTe M MOJTHOTY ocaxiaeHus. Ocamok
anbOyMHUHOB BMeECTE C (DUIBTPATOM NEPEHOCAT B MPOOUPKY U PACTBOPSIIOT B 4—5 MII BOJBI,
B30QJITHIBAsI COAEPIKUMOE MPOOHMPKH. PacTBOp anmbOyMHUHOB OT(HHIBTPOBBHIBAIOT M MPOBOJIAT C
HUM OMYPETOBYIO PEAKIIUIO.

Bapuant B. O6e3xupennsiii MsicHoi ¢apm B konmdectse 40-50 r cmemmBarot ¢ 80-100
min 10 %-ro pacTBOpa XJOpuaa HATpUS M OCTABISIIOT CTOSITh 15-20 MuWH Tpw Yactom

nepeMmeminBaHud. OTOUIBTPOBBIBAIOT Yepe3 CKIATYaThlii OyMaKHBIA (QWIBTp WIM 4epe3



JIBOMHOM CJIOM Mapiiy OKpall€HHYI0 B KpAacHBIN I[BET KUAKOCTh. B pacTBOpe riiaBHbBIM 00pa3oM
COJIEpKATCSl PACTBOPUMBIC OCJIKM TKaHHW — MBIIICYHbIC aIbOYMUHBI U TI00yIHHBL. OTOUPAIOT B
npoOupky 2—-3 mMi1 OeJIKOBOrO pacTBOpa, AOOABISIOT PaBHBIA 00BEM HACBHIIIEHHOTO pacTBOpa
cynabdara amMmoHus. HaOmronaioT BblmazeHue OENoro XJIOMBEBUIAHOTO OCAJKa TIIOOYJIWHOB.
MyTHY0 KUAKOCTb MOCJIE€ 59—/ MUH OTCTaUBaHUs PUIBTPYIOT YEPE3 CYyXOW CKIIAaAuaThii (pUiIbTp.
K ¢unpTpaty m00aBIsSOT P MEpEeMENTMBAHUNA M30BITOK Cysb(aTa aMMOHHUS (B MOPOIIKE) 10
npeKpaieHuss ero pactBopeHus. llosBisercs MyTb WJIHM XJIONbsS BBINAJAONMX B OCAIOK
anp0ymMuHOB. PactBop ¢unbTpytor, Oepyr 2-3 mi ¢uibTpaTa U TPOBOIAT OHYpPETOBYIO
peakmuro. OTpunaTenbHas peakiys yKa3blBaeT Ha OTCYTCTBUE OENKOB B (DMIIBTpATE M MOJIHOTY
ocaxeHus. Ocagok albOyMHUHOB BMECTE C OCTABIIUMCS (PUIBTPATOM IEPEHOCAT B MPOOUPKY U
pacTBOpsitOT B 4-5 MI BoAbI, B30aNThIBas coaepXKUMoe MpoOupku. PactBop anb0ymMHHOB

OT(UIBTPOBBIBAIOT U MPOBOJAT C HUM OMYPETOBYIO PEAKIIUIO

.JIaﬁopaTopHaﬂ paﬁoTa MeTOI[l:.I Ka4e¢CTBCHHOI'O HCCJIeaJ0BaHUA

NMPOCTHIX 0€JIKOB

Lenv nabopamopHotl pabomsl — ONPENEIUTh XUMHUECKYIO IPUPOTY OEIKOB.

3agaun:

1. IIpoBecTH peaxiuio Ha OOHApYy>KEHHE NENTUIHON CBSI3H.

2. Jloxa3aTbh, 9TO B COCTAaB OEITKOB XOJAT O-AMHHOKHUCIIOTEHI.

3. Haiitu B cocTaBe OeIKOB apOMaTHYECKUE U CEPYCOJEepKAILIIE AMUHOKHUCIIOTHI.
4. OnpenenuTb COCTaB CIOKHBIX OEJIKOB.

Pa6ora 1. XumMnueckas npupoaa 6ejika (IBeTHbIE PeaKHu)

[IpucytcTBue Oenka B pacTBOpax MOKHO OOHApPY>KUTh C MOMOIIBIO IIBETHBIX PEaKIIHIA,
00YyCJIOBIICHHBIX HaJIW4YMEM B O€JKe aMMHOKHUCIOT, UX CHEeUU(PUYECKUX TPYIH U HENTUIAHBIX
cBszeil. CyIllecTBYIOT yHHMBEpCAJbHbIE LIBETHBIE peakluu — Ha Bce Oenku (OmyperoBas U
HUHTHIPUHOBAs) U creuu(puYeckue — Ha ONpeAeTCHHbIE aMUHOKUCIOTH (KCAaHTOIPTENHOBAS,
Munnona, @ons u ap.).

PaGora 2. BuyperoBasi peakuusi Ha nenTUAHYI0 cBsi3b (IImoTpoOBCKOIrO)

Peakuust ocHoBaHa Ha 00pa30BaHMU BHYTPUKOMIUIEKCHOIO COEAMHEHHUs] MOHOB MEIH C JIByMs
NEeNTUIHBIME CBSI3sMU. B 1menounoii cpene pactBop Oenka npu 100aBIeHUN pacTBOpa Cybdara
ME/IN OKpalluBaeTcs B PO30BO-(PHOIIETOBEIN IBET. Peakius Ha3piBaeTcsi OMypETOBOM, TaKk Kak

OHa XapakTepHa W I Ouypera, coctosmero u3 aByx Mosiekyna ModeBuHbI NH2-CO-NH-CO-
NH2.
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BuyperoBas peakiusi 00ycliOBIeHa HAIWYHEM B O€JIKe MENTUIHBIX CBS3€H, KOTOpHIC B
HIEJIOYHOH cpeie 00pa3yIoT ¢ CEPHOKUCIION MeNIbI0 KOMIUIEKCHI (DHOJIETOBOTO IIBETA C KPACHBIM
WIA CHHUM OTTeHKOM. [pymma, oOpasyiomias NEeNTUAHYI CBs3b, B INEIOYHON cCpeie

NPUCYTCTBYET B CBOEH TayTOMEpPHOI €HONbHOM (hopme:

I[Ipu w30pITKE menoun npoucxomaut auccommanuss OH-rpynmel, mosBiIsIETCS
OTPHIIATEIILHBIN 3apsijl, C MOMOIIBI0 KOTOPOTO KUCIOPO] B3aUMOJICHCTBYET C MEIIbIO, BO3HHKACT
coneoOpa3Hasi CBsI3b, KPOME TOTO, MeIb 00pa3yeT JOMOJHUTEIbHBIE KOOPINHAIMOHHEIE CBS3H C
aTOMaMH a30Ta, YYaCTBYIONIMMH B TIENTHIHON CBSI3H, IyTEM HCIIOIB30BAHUS WX JIEKTPOHHBIX
nap. Bo3Hukarommuii TakuM 00pa3oM KOMIUIEKC O4YeHb CcTaOwmieH. MHTEHCHBHOCTH OKpacKu
KOMIUIEKCA 3aBHCHUT OT KOHIICHTpAIlMM OejKa M KOJIMYEeCTBA METHOW COJM B PacTBOpE.
BuyperoBoii peakuueil 0OHapyKHBaIOTCs BCe 0€3 MCKIIOUEHHs OCNKH, a TakKe MPOAYKTHI UX
HETIOJTHOTO THJPOJN3a — IENTOHBl W TMOJWNENTUAL. JIsl au- ¥ TpHUIENTHAOB OMypeToBas
peakuus HeHanexkHa. OTTEHOK 3aBHCHUT OT JUIMHBI IOJIMIICNITHAHON IMEMOYKH. [lenToHbI mpH
9TOM peakIy AT PO30BOE WM KpAacHOE OKpalluBaHHe. buyperoBas peakiius MoJOXKHUTEIbHA
U C BeIleCTBaMU HEOENKOBOTO XapakTepa, UMEIOUIMMH B cocTaBe He MeHee AByX —CO-NH,-
rpymnm, K HuM oTHocuTtcs, Hanpumep, okcamug NH,—CO-CO-NH,, 6uyper NH,—~CO-NH-CO-
NH,.
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Hccnemyemslit MaTepuai: pacTBOp ssuaHoro Oenka; 1 % pacTtBop kenaTuHa.

Peakrtussl: 10 % pactBop NaOH, 1 % pactop CuSOa.

OO6opynoBanwue: MPOOUPKH, KATICIIEHUIIBI.

XOJI PABOTBI. K 5 kammsm BomgHOro pactBopa Oenka mgobapmsior 3 karmmu 10 %
pactBopa NaOH u 1 karumo 1 % pactBopa CuSO4 u nepememmparot. Cosepkumoe npoOupKH
npuoOperaeT cuHe-(uoneToBbld 1BeT. Henb3st mo6aBnate u30biTok CuSOas, Tak Kak CHHUN

0CaJIOK MaCKUPYET XapakTepHoe (roIeToBOe OKpalinBaHHe ONYPETOBOTO KOMILICKCA.

Padora 3. HUHruApuHOBAas peakiusi HA 0-AaMHUHOKHUCJIOTHI.

BGHKI/I, IIOJIUIICIITUABI U CBOGOI[HBIG O-aMHUHOKHCJIOTBI AJAaKOT CHHEC HIIU q)HOJICTOBOG
OKpallluBaHWE C HUHTHIApUHOM. llpyu HarpeBaHum Oeinka C BOAHBIM pPAacTBOPOM HHMHTUAPUHA
AMUHOKHCIIOTBl OKHCISIOTCS | pacmangatorcs, oopasys CO2, NHs u cooTBeTCTByrOmUi
anpaerua. HUHTHIOpPWH, SBISSCh CWIBHBIM — OKHCIIMTENEM, BBI3BIBACT  OKUCIUTEILHOE
JIe3aMHUHUPOBAHUE (-aMUHOKHCIIOTHI, TPHUBOASIICE K OOpa30BaHHUIO aMMHAKa, JBYOKHUCH
yriepoja, COOTBETCTBYIOIIETO aJIbJIETHAAa U BOCCTAHOBJICHHOW (hopMbl HUHrHApUHA. HUHruapuH
BOCCTAaHABJIMBACTCA U CBA3BIBACTCA CO BTOpOﬁ MOJ'IeKy.]'IOI\/JI HUHTHAPpHHA TOCPEACTBOM MOJICKYJIbI
amMMH#aKa, o0pa3yst IpOIyKThl KOHICHCAIMH, OKPAIIICHHBIC B CHHUM, (DHOJIETOBBIN, KPacHBIH, a B

CJIy4ac MpoJinHa — B JKEJITBIN IBET.
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Uccnenyemslii MaTepuai: pacTBop ssugHoro 6enka, 1 % pacTBop xenaTuHa.

PeaxtuBbl: HuHTHAPYH, 1 % BOAHBIN PacTBOP.

O6opynoBaHue: MPOOUPKH, KATIEIbHHULIBI.

XOH PABOTEHI. K 5 kamsim pactBopa Oenka mpuinuBatoT S5 kamenb 0,1 % BogHOrO
pacTBopa HUHTUAPUHA U KATIATAT 1-2 MuHyTHIL. [losiBIsieTcs po30BO- (PHOJIETOBOE OKpAIIMBAHUE.
C TeyeHHMEM BPEeMEHHU pacTBOp cuHeeT. [laHHas peakiys He SBIsIeTCs cCenn(@UIHOM, TaK Kak ee

Aatl0T HCKOTOPbIC aMHUHBI 1 aMHUIbl KUCJIOT.

PaGora 4. KcanTonpoTenHoBasi peakuyus Ha HUKJINYeCKHe AMHUHOKHCJIOTHI

(Myabaepa)

KcanTtonporenHoBasi peakiusi OTKpbhIBA€T HaJIW4Me B O€iKaxX LMKINYECKUX AMMHOKHUCIOT -
tpuntodana, (eHuIanaHuHa, TUPO3MHA, COJEpXKAIUX B CBOEM COCTaBe OCH30JbHOE SIPO.
bonbumHCTBO GENIKOB P HArpeBaHUM ¢ KOHLIEHTPUPOBAHHOW a30THON KUCIIOTOW JAET JKENITOe
OKpalllMBaHUE, TMepexojdllee B OpaH)KeBOE IpH NoAlenaynBaHuu. Peakius oOycioBieHa
HUTPOBAHUEM OEH30JIBHOTO KOJbIa 3THUX AMHUHOKUCIOT C OOpa30BaHMEM HUTPOCOEIWHEHHN
kenToro nsera. Ilpu moamenayMBaHUM BO3HUKAECT XWHOUIHAS CTPYKTypa, OKpallCHHas B

OpaHXEBbIN ILIBET.

H OH
O.N NO,
+2HNO; — > + 21,0
CH, CH,
| |
NH,-CH-COOH NH,-CH-COOH
TIIpOBHH ,I[IIHHTpOTIIpO.’}IIH

Hccnemyemblit MaTepHai: pacTBOp SM4HOTO Oenka, 1 % pacTBop xenaTtuHa.
Peaxrussl: konnenTpupoBanHast HNOs, 10 % pactsop NaOH.

O6opyaoBaHue: TPOOUPKHU, KaIeIbHHIIBI.



XOJ PABOTBI. K 5 karursim pactBopa Oeiika q100aBISIOT 3 Kaluld KOHIICHTPUPOBAHHOM
HNOs u ocropokHo kumatat. BHauane mnosBisercss ocalok CBepHyBIIErocs Oenka (Ion
BJIMSTHUEM KHCIIOTBI), KOTOPBIM MpH HarpeBaHMM OKpalIuBaeTcs B JkenTold 1BeT. [locne
OXJIaXJIEeHUsI B TNpoOupky HanmuBatoT mo kamsiM 10 % pactBop NaOH npo mnosBiaenus
OpaHXEBOT'0 OKpAIlIMBAaHUS BCIEACTBUE 00pa30BaHUS HATPUEBOM COJIM JUHUTPOTUPO3UHA.

Pabora 5. Peaknusi @osisi HAa AaMMHOKHCJIOTHI, CO/IepaKalne cJ1a00CBA3aHHYIO Cepy
(UCTEnH, MUCTHUH)

Peaknus @ons ykasbIBaeT Ha MPUCYTCTBHE B O€JKe aMUHOKUCIIOT UCTUHA U IIMCTEUHA,
coJepxamux caabocBsI3aHHYIO cepy. B MeTnoHHMHE cepa MMeeT MPOYHOE COCAMHEHUE, TIOATOMY
3Ty peakuuio He faeT. Peakiusi COCTOUT B TOM, YTO MPU KUIISTYEHUHU OEJIKa CO MIEN0YbI0 [IMCTENH
WIM IIMCTUH JIETKO OTIICIUISIET Cepy B BUJAE CEPHUCTOTO HATPHsI, KOTOPBIM C TUIFOMOUTOM JdaeT
YepHBIi WM Oypblii OCaJloK CEpPHUCTOTO CBHHLA. HTEHCHMBHOCTH OKpAacKH 3aBHUCHT OT
KOJIMYECTBA B O€JIKe aMMHOKHUCIIOT LIUCTUHA U LIUCTEMHA U OT KOHLEHTpaluuu Oelka B pacTBOpE.

Peakuus nmporekaer mo ciaeayouM ypaBHEHHUSIM:

CH: - SH CH:0H

| + H:0 |
CHNH: ’+ 2NaOH CHNH- + Na:S +2H:0
| |

COOH COOH

MucTenn Cepun
Na.S + Na,PhO; + 2H,0 « PhS| +4NaOH
OCATOK IePHOTD
LIEeTa

Uccnenyemslii MaTepuai: pactBop ssugHoro 6enka, 1 % pacTBop xenaTuHa.

Peaxrtussr: 30 % pacrBop NaOH, 5 % pacteop (CH3COO)2Pb.

O0opynoBaHHe: TPOOUPKH, KATICITHHUIIBI.

XOH PABOTEHIL. B ogny mpoOHpKy HaluBalOT PAacTBOp SUYHOrO Oeika, B JAPYTylo —
pacTBoOp kenatuHa. B kaxmayro mpoOupky mpo0aBisroT o 5 kamens pactBopa 30% NaOH u o 1
karie 5 % pacrBopa (CH3COOQ)2Pb. Tlpy MHTCHCUBHOM KHUIISTYCHUH YKUIAKOCTh B MPOOHPKE C
SUYHBIM O€JIKOM TeMHeeT, o0pa3ysi YepHBId O0CaJOK CEPHHCTOrO0 CBHUHIA. B mpoOupke c
JKEJIAaTUHOW YEpHOTO ocagka He o0pasyercs, TaK Kak »JKeJIaTHHA TIOYTH HE COJCPIKHUT
CepocoaepIKaINX AMUHOKHCIIOT.

TpebGoBanust kK opopMIIeHHIO TabopaTopHOU paboThl. B oTuere ykaszaTh 11ei1b, 3a/1a4H,

XOJI BBITIOJTHEHUS pabOThl, pe3yIbTaThl U BBIBOABI. Pe3ynbTaThl paboThl 0pOPMHUTE B BUJIE



TaOALIBI.

IIBeTHBIE PEAKIIHA HA 0€TKH

Hazsanne Hecnenyemerii | Viorpedndemele | Ha0mrogaemas | Uem
peaKITHH MaTepHaT PEeaKTHBEI OKpAacka oGycIoBISHA
peakIHg’?

Pabora 6. XpoMonpoTeuHsbl

XpOMOIIPOTENHBI SBISIOTCS CIOXKHBIMHM O€JIKaMH, HPOCTETHYECKass Ipylma KOTOPbIX
Ipe/CTaBiIeHa KaKMM-IM0O OKPALIEeHHbIM COEIMHEHHEM HEOEeIKOBOTO Xapakrepa (TUTMEHTOM).
OxkpaileHHas NMpocTeTUYecKass Ipynna pa3IudyHbIX XPOMOIPOTEMHOB MOXET NpPUHAAJIEKATh K
pasHBIM KJIacCcaM OPTaHUYECKHUX COeAMHEHUH (mopdupuHaM, KapOTHHOWAAM, IMPOU3BOIHBIM
BUTAMMHOB M Jp.). Baxuelnryto rpynmy XpOMONPOTEMHOB COCTaBISIOT OEIKH, COAEprKallue
OKpAIlIEHHOE COeIMHEHHE MOpP(GUPUHOBON NPUPOABI, K HUM OTHOCATCS T€MOITIOOMH KpOBH,
MHUOTJIO0UH MBIIIIII, HEKOTOpbIe (PePMEHTHI (KaTaiasa, IepoKCHaa3a, IUTOXPOMBI H JIp.).

I'emorino6un cocrout u3 Oeinka ri1odMHA M MUTMEHTHON YacTH — rema. [lo xumuyeckon
IPUPOJIE TEM INPEACTABISAET COOON COeNMHEHUE MPOTONOP(PUPUHA C IBYXBAJIEHTHBIM JKEJIE30M,
KOTOPOE B OCOOBIX YCIOBHUAX MOXKET MEPEXOANUTh B TPEXBAJIECHTHOE.

I'emunoBasi npoda Teiixmana

IIpn HarpeBaHuM BBICYLIEHHOW KPOBH C JIEASHOW YKCYCHOM KHCIIOTOM KpOBSIHON
NUTMEHT pachajaeTcs Ha IJ0OMH M reMaTtuH. ['eMaTuH NpuaeNHCTBUU XJIOPUCTOTO BOJOPOJA,
BO3HMKAIOIETO MpPH B3aHMMOAEHUCTBUM XJOPUCTOTO HATpusi (MMEIOIIErocs B KpPOBH WIH
N00aBJIEHHOT0) M YKCYCHOM KHCIIOTBI, MEPEXOAUT B XJOPIPOU3BOAHOE — TE€MUH, KOTOPBIH
BBIKPUCTAJUIM30BBIBaeTCS Tpu ocThiBaHuM. [IpoGoit Telixmana moib3yoTcss B CyJaeOHO-
MEIULIMHCKON 3KCIIEPTU3€E I JI0KA3aTEIbCTBA HAMYUSA KPOBSHBIX IATEH. '€eMUH OTiIMyaeTcs
OT remMa HaJIM4MeM TPEXBAJICHTHOTO JKeJIe3a, COEJUHEHHOIO C aTOMOM XJIOPA.

Hccnenyemslii MaTepuai: KpOBb.

Peaxrussrl: nensnas CH3COOH, naceimennsiit pactsop NacCl.

Ob6opynoBaHue: cTeKIa MPEIMETHbIE U IOKPOBHbBIE, CTEKJIIHHAS MTAJ0YKa, MUKPOCKOII.

XOJl PABOTEBI. Kammto cBexel KpoBHM MOMENIAIOT HA MPEAMETHOE CTEKJIO U JIal0T €Ml
BBICOXHYTb, J€p>Ka CTEKJIO BBICOKO HaJ| INIAMEHEM IOpesIKK BO U30ekaHue HarpeBaHus Bbiie 60
°C (HE KUIIATUTb, KOHTPOJIMPOBATh HArpeB NMPUKOCHOBEHWEM CTEKJIa K ThUIBHOM IOBEPXHOCTH
KucTH pyku). K mozacymeHHON KpoBU 100aBisIIOT 1-2 Karmimy KOHIEHTPHUPOBAHHOM YKCYCHOM

KHCJIOTBI, TINATCJIBHO IMEPEMCIINBAIOT CTCKJITHHOU HaHO‘IKOfI, HAKPBIBAIOT IMOKPOBHBIM CTCKIOM



¥ OCTOPO’KHO HArpeBalOT JI0 Hayayla KUIEHUs! KUCIOTHL. [Ipu 3TOM IpeaMeTHOe CTEKIIO ClemryeT
Jiep)kaTh BBICOKO HAJ IIAMEHEM TOpPEJIKH, 4TOOBI M30eKaTh BBIKMIIAHHUSA JKHIKOCTH. 3aTeM
npernapar OXJIaXIalT U pacCCMaTPUBAIOT O]l MUKPOCKOIIOM 00pa30oBaBIIMECs MPU pa3pyLICHUH
reMOTJIO0MHA KPUCTAILIBI CONITHOKHUCIIOTO TeMHHA, UMeroIne (GopMy poMOOUIaIbHBIX MaT0YeK.
Ecnu oOHapyXUTh KpUCTAJUTBI HE YAAETCs, TO MPUTIOJHIUMAIOT MTOKPOBHOE CTEKIIO, TOOABIISIOT
2—-3 Karu KOHIIGHTPUPOBAHHON YKCYCHOHM KHCIJIOTBHI, HarpeBalOT M IIOCIE OXJIAXKICHUS BHOBD
UCCIIEIYIOT I10JT MUKPOCKOTIOM.

[Ipu uccnempoBaHUM CTaphbIX MATEH T'EMUHOBYIO NMPOOY MPOHM3BOIAT C COCKOOOM IISITHA
WIM K€ KyCOYeK TKaHM C TISATHOM pEeXyT Ha Menkue dacTu. [lepen oOpaboTkoil sensHOM
YKCYCHOM KHCTIOTOW JOOABIISIOT OJIMH MaJIEHbKUI KPUCTAILIUK XJIOPUCTOTO HATPHS.

Pabora 7. ®ocdonporenHsl

dochonpoTenHbI MPEACTABISAIOT COOON CIIOKHBIE OCIKH, COCTOSIIUE U3 TIPOCTOro Oenka
U HeOenkoBoil yactu — (GochopHoit kucaoTel. DocopHas KHCIOTa CBsi3aHa ¢ OETKOM Yepes
THIPOKCHIBHYIO TPYIIYy OKCHaMHHOKHCIOT — CepuHa M TpeoHuHa. K 3Toi rpymme OenkoB
OTHOCSITCS Ka3eMHOTCH MOJIOKA, BHUTTEIHMH SHUYHOTO JKEJTKA, MXTYJIMH HKPbl U HEKOTOpPHIC
npyrue. ®DochonporenHsl CiIy’)KaT OJHUM W3 MUTATEIbHBIX MAaTEpUANIOB JUISL Pa3BUTHS
YMOPHOHOB.

Hccnenyemslili MmaTepuan: Ka3eHH.

Peaktussi: CH3COOH, 1 % pactBop CuSO4, 10 % pactBop NaOH, 10 % pactBop
HNOs, ¢penondranens, MoauOaeHOBBIN peaKkTUB.

ObopynoBaHue: BOPOHKH, (QHUIBTPHL, NPOOUPKH, CTEKJISHHAs Maloyka, IHIETKH,
CIHPTOBKA.

XO/1 PABOTBI.

1. Tunpomn3 kasenHa. B mpoOHMpKYy MOMEIIAIOT BBIACICHHBIH M3 MOJIOKAa Ka3euH |
npuwiBaoT 2 Ma 10 % pactBopa enxoro Harpa. Kumstar 10-15 mun Ha acGecToBoii ceTke ¢
00paTHBIM XOJOAMIBHHKOM, 3aTE€M OXJIAXKIAIOT MPOOUPKY M MPOBOMAT PEAKIHIO HA MPOMYKTHI
THIPOJIHN3a.

2. OGHapysxeHue 6enka. berok o6HapyxkuBaroT 6uyperoBoit peakuueil. B nmpoOupky k 3
KaruisiM ruziponusara go6asnsiot 1 kamwmo 1 % pactBopa cepHokucioit menu. [losBnsercs po3o-
(¢uoneToBoe OKpaIIMBaHUE.

3. Oobnapyxenue ¢ochara. OcTaBmMiics THUAPOIU3AT TMOJKUCISAIOT HECKOJIBKHUMHU
karmsiMu 10 % pacTBopa a30THOM KHCIOTHI B MpUCyTcTBHHM 1-2 kamenb (eHondTanenHa g0
oOecrBeunBaHusI U OT(HUIBTPOBHIBAIOT B CyXyto mpooupky. K 5 xammsam ¢gunsTpata npuinBaioT

20 xamnenn MOJ'II/I6I[6HOBOFO PC€aKTUBA U KUIIATAT HCCKOJIBKO MHUHYT. X(I/II[KOCTB OKpalrBacTCA B



JKEJITBIA I[BET, a 3aTeM NPH OXJIAKICHHUH BBIMAIAET KEJIThIH 0caoK (HochopHO-MOIHOICHOBOTO

aMMOHMSI, YKa3bIBAIOLINI HA MIPUCYTCTBUE PocdarTa B rHIpOIU3aATE.

H;POy +12 (NHyj2MoOy + 21 HNO; — (NHy)3(POs - 12Mo0z) + 21 NHUNO; +12 Hal
DocthopEO-MOTHOTEHOBEIR
AMMOHHH

Pa6ora 8. imkonporenabl. OTKpbITHE YIJI€BOJIHOI0 KOMIIOHEHTA B AMYHOM OeJiKe
I'mukonpoTenbl — CIOKHBIE OETIKHU, B IPOCTETUYECKHE IPYMITbI KOTOPBIX BXOJSAT YIJIEBOJBI U UX
POM3BOHBIC. [ TUKOMPOTEHIBI COAEPIKATCS MOUYTH BO BCEX TKAHAX W KHUJIKOCTSIX OpraHH3Ma,
HOCSAT 0011[ee Ha3BaHWE MYLIMHOB U MyKOMJIOB U BBIIOJIHAIOT ONOPHYIO U 3aILUTHYIO (yHKIIHH.
Hccnemyemblit MaTepua: SUYHBIN OCIOK.

PeaktuBbl: koHumentpupoBanHas H2SO4, 1 % pactBOp THMOJA, KOHIEHTPUPOBAHHAS
CH3COOH.
O6opyaoBaHue: MPOOUPKHU, KareIbHHIIBI.
XO/Jl PABOTHBI. ITpu B3anMonelcTBUN KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI C TEKCO3aMH WIIN
NIEHTO3aMH TMPOUCXOAUT AETHApATallus MX: U3 NEeHT03 obpaszyercs pypdyporn, a u3 rekcos —
okcumeTmipyppypon. OHH JmalOT ¢ TUMOJIOM WJIM  0O-HAPTOJIOM B  MPUCYTCTBHU
KOHIIEHTPUPOBAHHON CEpHON KUCIIOTHI MPOIYKThI KOHJeHcaluu kpacHoro ngeta. K 10 kamisam
npoduIbTPOBAaHHOTO THIAponu3ata nobapmsor 2-3 kammu 1 % pacTBopa THUMOIA,
NepeMeIIMBalOT U 1O CTEHKE MNpOOMpPKM  OCTOpOXHO  HacmaumBaioT 20  kamenb
KOHLICHTPUPOBAHHON cepHOM KucioThl. [Ipu BCTpsxuBaHUM HAa JHE NPOOUPKU oOpasyercs
KpacHOE OKpaIlIMBaHKUE BCIIEIACTBHE 00pa3oBaHMs MPOAYyKTa KoHAeHcauuu Gpypdyponra c
THUMOJIOM.

TpeboBanust k opopmiieHHI0 JabopaTopHOM paboThl. B oTuere ykazaTh 1enb, 3aaaud,
XOJI BBITIOJIHEHHSI Pa0OThI, Pe3yJbTaThl M BBIBOABI. Pe3ynbTaTbl paboOT MO CIIOXKHBIM Oenkam
0(QOopMUTH B TAOIHILY.

KauectBenHbie P€aKknunu Ha OTKPBITHUE COCTAaBHBIX yacTel CJIOJKHBIX OEJIKOB

Hamvenopanse | XHEMHEIeCKAT CTPYETYpA | YOoTpeOmdemele | [IpoIyETEl Uem
CTIOKHOTO IpOCTeTHIeCKOH PeaKTHER PeaKIHe 0OYCIIoRTEHA
bemEa TpVIIEL PearIH?

PA3JIEJEHUE BEJKOBBIX CMECEN U ®U3UKO-XUMHUUYECKHUE
CBOWMCTBA BEJIKOB.

benaxu xak BCIIECCTBA BBICOKOMOJICKYJISIPHBIC 06p8.3y}OT KOJUIOUJAHBIC PACTBOPHI. PaCTBOpI/IMOCTL



OCJIKOB B BOJIE OTIPEACIIACTCS HATMYAEM THAPOQPIIBHBIX TPYIT (HECYITUX 3aps/l WA He3apsKEHHBIX) B
aMHHOKHUCIIOTaX, BXOAANIMX B cocTaB Oeynka. VMEOT Takke 3HAYCHHE HAJIWYHE Y MOJICKYI
OJTHOMMEHHOTO CYMMAapHOTO 3apsga ¥ ¢opMa MoOJeKysl (OTHONICHHE ATHHHOW W KOPOTKOW Oceid).
BoselicTBrsl, BIUAIONIME HA TUAPATAIUIO, 3apsa Wik (HOpMy OCNKOBBIX MOJEKYJ, U3MCHSIOT U e
PacTBOPUMOCTb.

BeicaninBanue 0e1K0B

BricanuBanue - oOpaTumasi peakisi OCaxkJIeHHsI O€NKOB M3 pacTBOPOB C MOMOILBIO
O0JBIINX KOHLIEHTpaIMii HeliTpabHbIX coeit (NaCl)

IIpu BbICanMBaHMU NMPOMUCXOAMUT AETHApATALUS MAKPOMOJIEKYJ Oejka M yCTpaHEHue
3apsna. Ha mpouecc BblcanuBaHus BIUSET psa (akTOpoB: T'MIPOQMIBHOCTh Oelika, ero
OTHOCHTEIJIbHAS MOJICKYJISIpHAsh Macca, 3apsijl, B CBSI3UM C YEM JUIS BBICAIUBAHMS PA3THYHBIX
0enkoB TpeOyeTcsi pa3Hask KOHLEHTPAIMs OJHUX U TeX JKe coyiel. ATbOyMHHBI OCaXIal0TCs B
HACBIILIEHHOM PacTBOpe , @ INIOOYJIMHBI - B MOJYHACBIIICHHOM TaK KaK y HUX
OTHOCHTEJIbHAS Macca 0oJIbIIe, YeM Y TJI00YIMHOB.

BricanuBanue 6enKkoB sABIsieTCS 00OpaTUMON peakuueil, Tak Kak OCaJoK OelKa MOXKET
BHOBb pAacCTBOPATBbCA IIOCJIE€ YMEHBLICHHsS KOHLEHTPAlMM COJed MyTeM Juain3a WIu
pa3Be/IeHUs BOJOM.

PEAKIINH OCAXKJIEHUA BEJIKOB.

Henatypanus 6e1KoB (HeoOpaTuMoe OCaXIeHHE) CBOOUTCS K pa3pyLICHUIO CTPYKTYpPBI OejKa 1
norepe UM OHOJOTHYECKUX CBOMCTB. [Ipu HEoOpaTUMBIX peakUusiX OCaXIeHHsS OENKH MpeTepreBaroT
rIyOOKHe H3MEHEHHS W He MOTyT OBITh pacTBOPEHBI B IIepBOHaYalbHOM pacTtBopurene. K
HEOOpaTUMBIM pEakIUsIM OTHOCSTCS OCAXKICHHE OelKa COJSIMHU TSKENBIX METaJUIOB, MUHEPAJIbHBIMH U
OpPraHWYEeCKHUMH KHCIIOTaMH, aJIKAJTOUAHBIMH PEaKTHBAMH U OCAXICHUE PU KUIISTYECHUH.

OcaxaeHnue 0e1KOB CHUPTOM, alIETOHOM.

OcaxneHue 0eJIKOB COJISIMH TSIZKeJIbIX METAJLIIOB

Benku nerko ocakgaroTcs CONSIMU METAJUIOB (CBHHIIA, MeAH, cepebpa, pTYyTH U Ap.).
o0pazys C HHUMH TPOYHBIE COJIeOOpa3HbIe M KOMIUIEKCHBIC CO€IMHEHUs. B orauume ot
BBICAJIMBAHUS COJIIMH IIEJOYHBIX U IIEIOYHO3EMEIbHBIX METAIJIOB JJISl OCAXKIACHUS COISIMHU
TSDKEJIBIX METaJUIOB TPeOYIOTCSl HeOOMbINEe KOHIIEHTPALIMU NTOCIeIHUX. B ciiyyae npumMeHeHUs
yKcycHokucnoro cBuHIAa 1 CUSO4 U30BITOK COJIe BBI3BIBAET PACTBOPEHUE 00PA30BAaHHOTO UMHU
ocamka. Takoe pacTBOpEeHHE BBI3BIBACTCS aNCcOpPONME W30BITKA WOHOB MeETaia |
nepe3apaaKkoil OeTKOBOTO KOMILIEKCa, BCIEICTBUE YEro B PACTBOP MEPEXOAUT KOMILIEKC
M3MEHEHHOTO OejKa ¢ MeTayuioM. biaromaps Tomy ke MeXaHU3My J00aBJICHHE JOCTATOYHOTO
KOJIMYECTBA XJIOPHCTOTO HATPHUS BBI3BIBAET PACTBOPEHUE PTYTHOTO COCIWHEHUS Oelka.
benkoBble Ocanky, TMOJYy4YEHHBIE JIEMCTBUEM COJIEH  TSDKENIBIX  METauioB, OJHAKo,
HEPACTBOPHUMBI B IIEPBOHAYAIILHOM 'pacTBOpPUTENIE, T.€. B BOJIC WM CIabbIX pacTBOpax CoJei.

TakuM 00pazoM, OocakJIeHHE OENKOB COJSIMH TSDKEIBIX METaIOB CJIEIyeT OTHECTH K
HEOOpaTHUMBIM DPEaKIHUsM OCaXICHUS, CBS3aHHBIM C JAcHaTypamued Oenka. Ocanku OT coien
TSDKEJIBIX METAIIOB, KaK MPaBUJIO, HEPACTBOPUMBI JIaXKe MOCHE yAaJeHHs CONel AUalu30M WU
PACTBOPCHUA BOHOﬁ. CBoiicTBOM GGHKOB CBA3BIBATH TSAKCJIBIC MCTAJIbL IIOJIB3YIOTCA B
MEIUIUHCKON MIPAKTUKE, YIIOTPeOsisi OeKn (MOJIOKO, sTiflia) Kak MPOTHBOSINE PH OTPABICHUN
COJIIMH PTYTH (CyJiemMa), CBUHIIA (0T HEJOOPOKAYECTBEHHON TOCY/IbI) WM MeIU (OT OKUCIICHUS
MEIHOW MOCY/IbI), TIOKAa 3TU COJM HE YCIHENH BCocaThes. Peakium ocaxkaeHus: OENKOB COMSIMU
TSAKCIIbIX MCTAJIJIOB UAYT O6BI‘-IHO II0JIHO (OCOGCHHO B INPUCYTCTBHUU IICITIOYHBIX MeTaHHOB), n



UMHU TIOJB3YIOTCS HE TOJIBKO IS BBIAEJECHUS OCIKOB M3 PacTBOpa, HO M JIJII OCBOOOXKICHUS
SKHIKOCTEH OT OEIKOB.

Ocame}me 0eJIKOB MHUHEPAJTBbHBIMHA KHCJI0TaAaMHU.

KoHueHTpupoBaHHBIE MUHEPAIbHBIE KUCIIOTHI BBI3BIBAIOT HEOOPATUMOE OCAXKICHHE
0EJIKOB U3 PacTBOPOB. DTO OCAXKICHHUE OOBSICHACTCS KaK SIBICHUEM JeTUApaTalui OeJIKOBBIX
YacTUll, TaK ¥ PSAAOM JIPYTHX NPUUMH (Hanpumep, o0pazoBaHHe KOMIUIEKCHBIX CoJieii Oenka ¢
KHUCJIOTaMU U J1p.). M30BITOK MUHEPATIbHOM KUCIOTHI, 32 MCKJIIYEeHHeM a30THOU, pacTBOPSIET
BBIIIABIIHI OCaq0K OelKa.

Oca:xxneHue 0eJIKOB AJIKAJTOUAHBIMU PEaKTHBAMM

PacTBOpsl 0OenkoB MOryT 0Opa3oBbIBaTh OCAAKH NpU JT00ABICHWU TaK Ha3bIBAEMBIX
AJIKaJIOUAHBIX peakTuBOB. K MocieHUM OTHOCSATCS TaHHHWH, MUKPUHOBAs KHUCJIOTA, HEKOTOPHIE
JpyTue BelecTBa. JTa CHOCOOHOCTh OENKOB K OCaXIEHHUIO AaJKaJIOUIHBIMU pPEaKTUBAMU
OOBSICHACTCS HAJTMYUEM CXOJHBIX a30THUCTHIX TPYIITUPOBOK KaK B OENKaX, TaK U B aJIKAJIOUIAX.
MexaHu3M  OCaXIEHHs  alKaJOWJHBIMH  PEaKTHBaMU  3aKII0YaeTcss B 00pa30BaHUM
HEPacCTBOPUMBIX COJIE00pa3HbIX COEJUHEHUH C a30TUCTBIMH OCHOBHBIMU rpynmnamu. B stom
COEJIMHEHUU OeJIOK SBJISETCS KaTHOHOM, aJKaJOUIHBIM peakTuB - aHHOHOM. BenenctBue storo
Oocax<ieHue OENIKOB alKaJOWJAHBIMU pPEAaKTUBAMH HEOOXOAMMO IpPOBOJUTH B KHCJIOH cpene
(yacTuibl Oenka Mepe3apspKaloTcs W NEPEeXOoliT B COCTOSTHHME KaTHOHOB). B 1mienouHoit cpene
OCaJKH pacTBOPSIOTCS. [IpoTaMUHBI M TUCTOHBI OCAXKAAIOTCS B HEUTPAJIBHOM Ccpelie.

Oca:xxnenue 0eJIKOB OPraHN4YeCKUMH KHCJI0TAMU

benku u3 pacTBOpOB MOTYT OCaXIaThCs OPraHUYECKUMHU KuciioTamMu. OJHAKO pa3Hble
OpPTaHWYECKHE KHUCJIOTHI HEOJUHAKOBO JeWcTBYIOT Ha Oenok. TXYVY, cynbdocamuimioBas
KHUCJIOTA SIBJISIFOTCSI OY€Hb YYBCTBUTENBHBIMM M CHEIU(PUUYECKUMH DPEaKTHBAMH Ha OEJoK,
[IMPOKO TPUMEHSIOTCA ¢ 3TOoN 1enbto. OcaxkaeHue OENKOB C MOMOIIBI0 TPUXIOPYKCYCHOU
kucioTsl (TXY) B KOHeUHOM KOHIEHTpauuu 2,5-5% 4acTo NpUMEHsIeTCs A7 TIOJIHOTO YAAJICHUS
Oenka u3 OMOJOTUYECKHUX JKHJIKOCTEH (HAampuMmep, U3 ChIBOPOTKH KpoBH), T.K. TXY ocaxmaer
TOJIbKO O€JIKH, a MPOAYKTHI UX paclajia OCTAIOTCS MPHU STOM B pacTBOpe. ITO OCOOCHHO Ba)KHO,
KOrZla HYXXKHO ONpENeNHTh OTIEIbHO COJepKaHMe a30oTa Oenka u  azota Oosee
HU3KOMOJICKYJIIPHBIX TPOIYKTOB: aMUHOKHCIOT, MOYEBHMHBI W Jp. - TaK Ha3bIBaeMbIU
"HeOeaKoBbIN a30T". B aTOM ciyuae, eciu mociie ocaxacHUsl 0enKoB Tpedyercs u3 (uibTpaTta
yaamute TXY, TO 3T0 nOCTUraercs €ro KuIs4eHueM, B pesyibrare yero TXY pasnaraercs Ha
XJIOpO(OPM U YTOJBHBIA aHTHIPHUI, KOTOPBIC YIETYUYHUBAIOTCA.

Ocaxaenne 6eJ1KOB MPH HATPEeBAHU.

[TouTn Bce Oenku CBEPTHIBAIOTCS NMPHU HarpeBaHUM. TemrepaTypa CBEpPThIBAaHUS pa3iInyHa
JUTSL pa3HBIX OEJIKOB, U €CIIM OJTHU OEJKH KoaryJmupyroT yxe npu 50-55°C, To HeKOTOpbIe U3 HUX
BBIZICP)KUBAIOT JIaKe MPOJIODKUTEIbHOE KumstueHue. [Ipu cBepThiBaHNN OEIKH 1eHATYPHPYIOT U
HepexoaiT B HEPaCTBOPUMOE COCTOSIHUE.



MexaHu3M TEIUIOBOM JICHATYpallMM CBSI3aH C TEPECTPOMKON CTPYKTYphl OelKOBOH
MOJIEKYJbl, B pe3yJibTaTe 4Yero OelOK TepsieT CBOM HATHBHBIE CBONCTBA U PACTBOPHUMOCTH.
PeaKHI/I}I ACHATypalunu MPOTCKACT IMOCTCIICHHO MW YCKOPSCTCA C INOBBIICHUCM TCEMIICPATYPHI,
MMO3TOMY CJIMIIKOM KpPaTKOBPEMCHHOC HArpC€BaHHUC MOXKCET W HC IPHUBCCTU K CBCPTLIBAHUIO.
[TpucyTcTBUE coOJel M KOHIEHTpalWs BOAOPOJHBIX HMOHOB WIpalOT BaXHYI pOIb B
CBEpTHIBAaHWU OeNKOB Mpu HarpeBanuu. Hanbomnee monHas u ObIcTpast KOATyJISAIHs UMEET MECTO
B H303J’ICKTpH‘I€CKOfI TOYKE, T.C. IIPU TAKOM pH, Koraa KOJJIOMOHBIC 4YaCTHIIbI OeJka TCPAIOT
CBOM DJICKTPUYECKUH 3apsii W CTAHOBATCS HAaWMEHEE YCTOWYMBBIMU B pacTtBope. Jls.
OoNbIIMHCTBA OENKOB M303JIEKTPHYECKas TOYKa COOTBETCTBYET ciabokucion peakuuu (pH
okoJio 5). B CHIBHO KHCIBIX pacTBOpax MUIIEIUIBI MEPE3apsHKAlOTCS M HECYT MOJOKHUTEIbHBIH
3apsi/, YTO MOBBIIIAET UX YCTONYMBOCTh. [10100HO 3TOMY B IIEIOUHBIX PACTBOPAX CTAOUIBHOCTH
0enKkoBOro KoJulouga OOyCIOBIEHa OTpPUIATENBHBIM 3apsaoM dYactunbl. [lostomy B
CHJIBHOKHCIIBIX PacTBOpax OCJIKM MPU HArpeBaHWU MOTYT KOAryJIMPOBAaTh JIMIIb IPU J00aBICHUN
JIOCTaTOYHOT'O KOJIMYECTBA KaKOW-T1M00 HEUTPaIIbHOM COJIH.

OIIPEJEJIEHUE U303JEKTHYECKOM TOYKH BEJIKA.

Benku cremyer paccMarpuBaTh Kak BEHIECTBA, COJEpIKAIIde OOJBIIOE KOJIUYECTBO
KHCJIOTHBIX U OCHOBHBIX Ipyni. KucioTtHele rpynmsl Oeika MpoUCXOIAT INIaBHBIM 00pa3oM 3a
CU4eT KapOOKCHWJIBHBIX TPYIN JIUKApOOHOBBIX KHCIOT. KHcaylo peakuuio AalT Takke
(eHONbHbIe, THIPOKCWIBHBIE W CynbGTUApWiIbHbIE rpynnbl. lllemoyHble, WM OCHOBHEIE,
rpynnsl Oenka o0s3aH aMMHHHBIM, I'YaHHJIMHOBBIM M HUMHJHBIM TpylnaM aMHHOKUCIOT. Ha
KHCJIOTHO-ILIEJIOYTII-T€ CBOMCTBA O€JKa BIMSET TaKKe XapakTep COEIMHEHHMS OCTaTKOB
KOHIIEBBIX aMHUHOKUCIOT B OeikoBOM Mojekyie. OO0nanas OJHOBPEMEHHO KHCIOTHBIMH MU
OCHOBHBIMH CBOICTBaMH, OeJKH 00pa3yroT OUITOJISIPHBIE HOHBI.

B menounbIx pacTBopax Geylok UrpaeT posib aHHOHA. [Ipu morepe MpoToHA U3 TPYIIIHI -
NH3, nanpumep, npu neiicrBuu NaOH, o6pa3zyercst HaTpreBas coib Oenka (IpoTenHaT HATpus).

B kucapix pactBopax, Ha00OpOT, OEIOK UrpaeT poyib KaTHOHA, HANPUMEP, C COJISTHOM
KHCJIOTOH MOJIy4aeTcsl XJIOPUCTOBOIOPOIHAS COJIb (IIPOTEUHXIIOPUL).

Takum o00pa3oM, (akTOpOM, OIpPENeNAIONUM [OBeeHUEe Oelka Kak aHMOHA WM
KaTHOHA, SBJIAETCS KOHLIEHTpAIMsl BOJOPOJHBIX HOHOB. Ee moBbiIeHHe (Kucinas cpeza)
YMEHBIIA€T KHCJIOTHYIO JHCCOLMAIMIO OelKa W TEPEeBOJAUT €ro B KaTHOH, ITOHIKEHHE
KOHILIEHTPAllM BOJOPOAHBIX HOHOB, HA00OpOT, MOJABISAET ILIEJOYHYIO JUCCOLHUALMIO U
nepeBoUT OenKoBble YacTHLbl B aHWMOHBL. OnHako mnpu onpeneneHHoM 3HadeHun PpH
(HEOTMHAKOBBIM JIJISl PA3NIMYHBIX OEJIKOB) KHCIOTHAS AUCCOUMAIHS OSIKOBOM YaCTH CTAHOBUTCS
PaBHOMH ILEIOYHOM - YHCIIO MOJIOKUTENIBHBIX 3apsAA0B aM(pOTEPHOrO HOHA.

CPaBHUBAETCS C YUCIIOM OTPHUILATENbHBIX 3apsJ0B U 3apsl B LEJIOM MOXKET CTaTh OJIM3KUM WU
NPaKTUYECKH DPAaBHBIM HYJI0. B 3THX ycioBusx OenoK HaXOAMTCS B M303JIEKTPHUUYECKOM
COCTOSIHUH U B DJICKTPUYECKOM T0JIe He OyZeT 0OHApy KUBATh NEpEABIKEHIE HU K KaTOLy, HU K
aHony. pH pactBopa, mpu KOTOpoW O€JIOK HaXOIUTCS B H303JEKTPUUYECKOM COCTOSHHH,
HA3BIBACTCS M30AJICKTPUIECKON TOUKOM Oenka. B 3Toi Touke OeOK HAXOMUTCS MOYTH IEIIUKOM
B BHJE aM(OTEPHBIX HOHOB, HECYIIUX DPABHBIC TOJOXHUTENBHBIM M OTPHUIATEIBHBIA 3apsIbl,
TOT/1a KaK IIPH JPYTUX KOHLEHTPALUAX BOAOPOAHBIX HOHOB y O€lKa UMEeTCsl IPEUMYILECTBEHHO
HOJIOKUTEIbHBIM WM OTpULATENbHBIN 3apsa. PacTBOpbl OENKOB B M303JEKTPUUYECKOH TOUKE
HalMEHEe YCTOMYMBBL. B 3TOM ciyyae OTTaJKMBaHUE OJHOMMEHHO 3apsDKEHHBIX YACTHIL,
MOBBIIIAIONIEE YCTOHYMBOCTH PACcTBOPA, IMPEKpAIIaeTcss W B KAauyeCTBE CTAOMIM3UPYIOMIETO
dakTopa meWCTBYeT JNHIIb TUApaTHas (BogHas) obOosouka Oenka. Jlns OonbmIMHCTBA OEIKOB
U303JIeKTpUYECKas TOUYKa OJIM3Ka K HEUTpaJbHOW cpele, HO HEMHOrO CIBUHYTa B KHUCIYIO
CTOPOHY. DTO OOBSICHAETCS TEM, YTO KUCIIOTHBIE CBOMICTBA y HUX MPE0OIaaloT Hal MEITOYHBIMA



U B HEUTpAJbHON Cpele OHU pearupyroT Kak cliadble KHCJIOThI. MoJleKysia Takux OEIKOB
COJICPKUT OOJbIIIE CBOOOTHBIX KAPOOKCHIBHBIX TPYIII, YEM aMUIHBIX, a MPH THAPOIU3E JaeT
npeoOianaHre AUKapOOHOBBIX M IPYTHX KHCIIO-pEarupyloliux TPYMI HaJ TeMH, Y KOTOPBIX
npeo0JiajaloT OCHOBHBIC CBoMcTBAa. HekoTopeie Oenku, HA00OpPOT, OTHOCHUTEIBHO Oorade
aMUHHBIMU TPyNIamMH M B CBOEM COCTaBE COJAEpXkar OoJble OCTAaTKOB JAMAMHUHOKHCIOT. B
HEUTpaTbHOM pacTBOpE OHM BeAyT ceOst Kak ciabble ocHOBaHUs. Takue Oenku (Hampumep,
THECTOHBI U IPOTAMUHBI) IMEIOT U303JIEKTPUIECKYIO TOUKY TP CIIA0O0IIEIOYHOM cpelie peaKIii.

OmnpeneneHne N303JIEKTPUIECKON TOUKH yA00HO IPOU3BECTH Ha MPUMEPE KEIAaTHHA.

kon-so 0,2M p- | kon-Bo 0,1M p-
Ne pa pa pH nobaenexne 1% nobaeneHo cTeneHb
FNIMMOHHOW K-Tbl p-pa ANYHOro cnupTa
npobupok | NazHPO4 (mn.) (mn.) cMmecu anbbymuHa 3TUMOBOIO | MYTHOCTU
1 0.25 0,75 3,2 0,5 2 -
2 0,34 0,66 3,7 0,5 2 -
3 0.41 0,59 4,2 0,5 2 +
4 0.48 0,52 4,7 0,5 2 + -
5 0.54 0,46 5,2 0,5 2 +++
6 0.66 0,34 57 0,5 2 ++ -

KonTpoabHbie Bonpochl

1. Yro Takoe 6em0k?

2. Kak cBs3aHBI MeXIy coOOW aMHHOKHCIOTHI B MoJekyie Oenka? Hanmmmre
TPUNENTH] U3 PA3IUYHBIX aMHUHOKUCIOT. C MOMOULIbIO KAaKOM peakiuu MOXXHO HX
OTKPBITH?

3. Hanummre aMHMHOKHCIIOTHI, MMCIOIIME B CBOEM COCTaBe OCH30JbHOE KOJbIO. C
MOMOIIIBIO KaKOH peakIuy UX MOKHO OTKPHITH?

4. Hamumunrte aMHUHOKHCIOTBHI, COJEpXAalUe Cepy, C IOMOIIbI0 KAaKOW peakiuu HX
MO’KHO OTKPBITBH?

5. UYTO OTKpBHIBaET HUHTUAPUHOBAS PEAKLINA?

6. 3HaueHWE BETHHIX PEaKINi HA OCIKH.

7. Knaccudukamus  amuHokucioT. Crtpoenue  (popMynbl) ©  HOMEHKIATypa

AMHMHOKHUCJIOT.

JlabopaTopHasi pabora. ®DU3NKO-XUMUYECKHE CBONCTBA

HYKJICOTHI0B

HYKJ'ICI/IHOBI)IG KHUCJIOTBI — BBICOKOMOJICKYJIAPHBIC COCAMHCHHUSA, IIOCTPOCHHLBIC W3

OOJIBIIIOTO KOJMYECTBA MOHOHYKJICOTHIOB, COCIWHEHHBIX NIPYyr ¢ Japyrom dochoandpupHoi



CBSI3p10. MOHOHYKJICOTHIBI COCTOAT W3 IIyPHHOBOTO WM TIHPHUMHIMHOBOTO OCHOBAHHSA,
YIJIEBOJHOTO KOMIOHEHTa (pubo3bl WM  Ae30KCHpU003bI) U PoCcPOpHON  KHUCITOTHI.
HyknenHOBBIE KHCIOTBHI O0JAQJAIOT KHCIOTHBIMH CBOWCTBAMHU BCJICACTBHE IHCCOLMAIINU
UMEIOIMXCA y HUX OCTAaTKOB (ochopHON KUCIOTHL. Pa3nuuHble HYKJIEMHOBBIE KHCIOTHI
XapaKTePU3YIOTCS BXOISIIUMH B UX COCTaB ITyPUHOBBIMH U MUPUMHUAMHOBBIMU OCHOBAHHSIMH H
nento3amu. JlezokcupubonykinennoBas (JIHK) xucmora mnpencraBnser co0oil moiaumep,
COCTOSIIIMI W3 MOHOMEPOB — Je30KCUpUOOHYyKIeo3uaMoHO(pochaToB. PubdonykinenHoBas
KHUCJIOTA SIBIISIETCS MOJTMMEPOM, COCTOSIINM U3 puOOHYyKIeo3uaMoHo(ochaToB.

Heab nadopaTopHoii padoThI — ONPENETUTH CTPYKTYPHbIE KOMIOHEHThI HyKJIE€OTUOB.

3amaun:

1. [IpoBecTH KUCIOTHBIN THAPOIN3 HYKICOTHIOB

2. OnpenenuTh COCTaB HyKJICOTHIOB C TOMOIIBIO0 KAUECTBEHHBIX PEAKIIUN.

Padora 1. KucioTHblii ruipo/iu3 HyKJIeMHOBBIX KHCJIOT

JInst M3y4deHus: coCcTaBa HyKJICMHOBBIX KHCJIOT MPOBOJAT KUCIOTHBIN THAPOIH3 APOXKIKEH
B MPHUCYTCTBHU CEPHOU KHCIOTHL. IIpu MpOIODKUTETHPHOM THUAPOIH3E HYKIEHHOBBIC KHUCIOTHI
pacmajgaroTcs Ha MOHOHYKJICOTHBI, KOTOPBIE B CBOIO OUYEPEb TUAPOJIU3YIOTCS Ha IypUHOBBIE
VI THPUMHIMHOBBIE OCHOBAHMS, IEHTO3Y U (POC(HOPHYIO KHCIIOTY.

Hccnenyemslili MmaTepuan: IpoxoKH.

Peaktusl: 10 % pactBop H2SO4, xonuentpupoBanusiii NHsz, 1 % pactBop AgNOs,
MOJIMO/ICHOBBIN peakTuB, KoHIeHTpupoBanHas H2SO4, Tumon.

OO6opynoBaHue: KpyIJIOJOHHAS Koyi0a C BO3AYNIHBIM XOJOJWIBHHKOM, BOPOHKa C
(GunbTPOM, MEPHBIN LIWIUHIP, TPOOUPKH.

X0/l PABOTHI. ITomemator 1 r mekapcKkux ApoxKeil B KpyrioJoHHY0 koiaOy Ha 100
mi, nobasusiorT 20 mi 10 % pactBopa cepHoil kucnoTel U 20 M ITUCTHIITUPOBAHHOW BOJIBI.
Konly 3akppiBaioT mpoOKoOi ¢ JIMHHOW CTEKJISSHHOW TPYOKOHM M KUISATAT MOJ TATOM B TEUEHUE
gaca Ha acOecTOBOM CeTKe MpH ciaboM HarpeBaHumu. Uepe3 dac Tociie Hadana KUATICHHS
HarpeBaHue KUAKOCTH MPEKPAIIAOT, TAI0T €l OCTHITh, IEPEHOCAT B IIMIMHIP, TOBOAAT BOJOH
70 TepBOHaYaIbHOTO OoOBeMa M puibTpytoT. C (UIBTPATOM NPOJEIBIBAIOT Ka4eCTBEHHBIC
PEaKIK Ha COCTaBHbIC YaCTU HYKJICMHOBBIX KHCIIOT.

PaGora 2. CepeOpsiHasi npo6a Ha NyPHHOBbIEC OCHOBAHMSA

XOJI PABOTBI.  Heiirpamuzyror 10  xamens  rmaposmszata 1 kamei
KOHLIEHTPUPOBAHHOTO aMMHUaKa U 100aBisitoT 5 kamens 1 % pacTBopa a30THOKHUCIIOTO cepedpa.
UYepe3 3-5 MuH BbImagaeT HEOONBINION OypbIii 0caZoK cepeOpsHBIX MPOU3BOJHBIX ITyPHHOBBIX
OCHOBaHUM.

PaGora 3. KauecTBeHHas peakuusi MoJiMIIa HA MIEHTO3HYIO IPYNIHPOBKY



XOA PABOTBI. Ilpu B3auMOAEHCTBUM KOHLEHTPUPOBAHHOM CEPHOM KHCIOTHI C
reKCo3aMU MJIU TEHTO3aMU MPOUCXOUT JIeTHApaTalus UX: U3 MeHTo3 obpasyercs pypdypoi, a
u3 rekcos — okcuMmetwipypdhypon. OHM [aOT C TUMOJIOM MM O-HA(TOJIOM B MPUCYTCTBUU
KOHIICHTPUPOBAHHON CEpHOU KUCIIOTHI MPOAYKTH KOHACHcanuu KpacHoro npera. K 10 kammsam
npoQUIBTPOBAaHHOTO THAponn3ata jobaBmsor 2-3 kamm 1 %  pactBopa TuMOIna,
MepeMEenIMBalOT ©W 10 CTEHKE TMpOOUPKH  OCTOpOXHO  HacmamBator 20  kamenb
KOHIICHTPUPOBAHHON cepHOM KucnoThl. [Ipu BCTpsAxuBaHUM HAa JHE NPOOUPKU oOpasyercs
KpacHOE OKpallMBaHUE BCIEACTBHE O0Opa3oBaHUS MPOIyKTa KoHAeHcanuu Gypdypona ¢
THUMOJIOM.

Pabora 4. MoiubaenoBast npoda Ha ¢pocopHyI0 KUCJIOTY

XOJ PABOTHI. K 3-5 xammsam rugponuszata npuiuBatoT 20 kameiab MOIUOIEHOBOTO
peaKkTUBa W KHUIATAT HECKOJBKO MUHYT. JKUIKOCTh OKpaIIMBAaeTCS B JTUMOHHO-KEITHIN IIBET.
[Tpu oxmaxxpeHun 0Opa3yeTcst JKeNThId KPUCTALUTUYECKUN OCaJ0K KOMIUIEKCHOTO COEIMHEHHS
b ochopHO-MONTHOIEHOBOKHUCIIOTO aMMOHHUS.

TpeboBanust k ohopmiieHHIO 1adopaTopHOM paboThl. B oTueTe ykaszaTh 1emb, 3314,
X0/l BBITIOJTHEHUS PabOThI, pe3yIbTaThl H BHIBOJIBI.

KoHTpoJsbHbIe BOpochI

1. Yto Takoe HyKJIEMHOBAas KMCJIOTa U KaKOBO €€ CTPOCHHE?

2. Yo takoe JIHK u PHK? Buger PHK.

3. KaxkoB npunnun Beinenenus u3z tkanu JJHK u ee o6Hapyxenus?

4. KayecTBeHHbIE peaKIIMH HA COCTABHBIC YACTH HYKJIECHHOBBIX KHCIIOT.

5. Uto mpencTaBisitoT OO0 MOHOHYKJICOTH 11?7 KaKOBBI MPOTYKTHI X TUAPOIIA3A?

Hammcatp peakiuio ruaponn3a MOHOHYKIeoTHaa((hopMyIamu).
6. Kak coenuHsoTcs Mexay co00il MOHOHYKJICOTHIBI B MOJIEKYJI€ HYKJICHHOBBIX

kuciot? Hanumure GopMyy TUHYKICOTHIA.

JlabopaTopHasi paboTa. ®DU3NKO-XUMHUYECKHE CBOHCTBA

yIJIEBO/IOB.

VYrneBogamMu Ha3bIBAIOT MOJMOKCUANBACTHABI M MOJTHOKCUKETOHBI ¢ 00mIei Gopmymnoit
(CH20)n, a Taxke TpPOU3BOJHBIC ITUX COCIWHEHWI. B opranmsme denoBeKka M >KMBOTHBIX
YTIIEBOJIBI BBITIOJHSIOT pa3HooOpa3Hbie QyHKIwH. OHU CIy)KaT UCTOYHHUKOM SHEPTUH, SBIISIOTCS
MJIACTUYECKUM MaTepUalOM [UJIsi TIOCTPOCHUS KIETOK, a TakKKe HCIIONB3YIOTCS B KayecTBE

HCXOAHBIX TPOAYKTOB IJid CHHTE3a JIUIINAOB, 0OeIKoB U HYKJIICMHOBBIX KHUCJIOT. YraeBoabl



KJIACCU(UITUPYIOTCS HA MOHOCAXapHUbl, OJUTOCaXapuabl W TOJUcaxapuabl. MoHOCaxapubl,

WM TPOCTHIE caxapa, COCTOST M3 OJHOW MOJIMOKCHAIBACTHIHOM WM MOJUOKCUKETOHHOMN

eauHuLbl. Onmurocaxapuabl colepkaT B cBoeM cocTaBe 2-10 ocTaTKOB MOHOCaXapuaoB,

CBS3aHHBIX MEXIY CO00N TIMKO3UAHBIMU CBs3siMu. llommcaxapunel cogepxar Oonee 10

0CTAaTKOB MOHOCAXapHU OB U TOJIPA3CIIIOTCS Ha TOMOTIOIMCAXaPH bl H TETEPOIIOTHCAXAPH/IBI.
eab JadopaTopHOii padoThl — U3yYUTh OCHOBHBIE CBOMCTBA YIJIEBOJOB

3agauu:

1. IIpoBecTH peakiuu Ha OTKPBITHE B PACTBOPE YIIIEBOAOB, GPYKTO3HI H Kpaxmalia.

2. OnpenenuTh, KaKue yIriIeBOAbl 001a/1al0T BOCCTAHABIMBAIOIINMU CBOMCTBAMH.

3. [IpoBecTu ruapoIM3 Kpaxmania.

Pa6ota 1. Peakius [Tono6enosa-Monuina

UyBCTBUTEIHHBIMUA pEAKIUSIMUA HA YIJICBOIBI SIBISIOTCS PEAKIUH C O-HAPTOJIOM H
TUMOJIOM.

PeakTuBbl: pacTBOp caxapo3bl,o-HadTON, TUMOI, KOHIIeHTpupoBaHHas H2S04.

O6opynoBanue: MPOOUPKH, KaNeIbHUIIBI, TUTIETKH.

X0 PABOTBHI.

B 2 mpobupkm wammBaror mo 0,5 mur pactBopa caxapos3sl. B mepByr MpoOUpKY
nobapisitoT 1-2 karmm pactBopa o-HadToNa, BO BTOpyro — 1-2 karmu pactBopa Tumosa. B o6e
NPOOMPKH OCTOPOKHO HAC/IaWBAaIOTKOHLIEHTPUPOBAHHYIO cepHyro kucioty. CepHas Kuciora
OIyCKaeTCs Ha JHO MPOOMPKU W HA TPAHUIE ABYX >KUIKOCTEH oOpasyercs B ciaydyae ¢ o —
HaTOIOM (DUOJIETOBOE KOJIBLIO, B cCllydae ¢ THMOJOM — KpacHoBatoe. Dypdypon u 5-
okcuMeTHIIQYpPypos, 0o0pa3yroImuecs W3 YIIEBOJOB IOJ JICHCTBHEM CEPHOH KHCIIOTHI,
KOHJCHCHUPYSICh C JIByMSI MOJISIMH CyJIb(PUPOBAaHHOTO 0-Ha(TONIa WIIM TUMOJA JAlOT XPOMOTEHBI,
KOTOPBIE OKUCIISIFOTCS] CEPHOM KHCIOTON B OKpalIEHHOE XMHOUAHOE COSTUHEHHE.

[Tomo6HbBIE peakuu JArOT BCE YIIIEBOABI (KpOME TTIOKO3aMHHA).

PaGora 2. OTkpsiTHE PpyKTO3BI (Peakuus CeJMBaHOBA)

PeakTuBbl: pacTBOp PpyKTO3bI, PACTBOP IIIOKO3bI, peakTUB CeanBaHOBA.

O6opynoBanue: MPOOUPKH, MUMIETKHU, CIUPTOBKA.

XOH PABOTBHI.

B nepByto npobupky BHOcsaT 0,5 Mit pactBopa GpyKTO3bI, BO BTOPYIO Tipodupky — 0,5 mur
pactBopa TIoK03bl. B 06e mpobupku nobasistor no 0,5 M peakrnBa CenuBanoBa. OCTOPOKHO
HarpeBaloT Ha CHOUPTOBKE. B mpoOupke ¢ QpyKTo30if MOCTENEHHO TOSABISETCS KpacHoe
okpamuBanue. Ha mepBoil cramuu oOpasyercs okcumeTundypdyposn, KOTOpelii BO BTOPOU
CTa/INH, KOHJICHCUPYSCH C PE30PIIMHOM, JaeT KPaCHOE OKpAIINBaHUE.

Padora 3. Peakuus kpaxmaJia 4 rJinKoreHa ¢ iojgom



PeaktuBbl: pacTBOp kpaxmaia, pactBop Jlroromns, 10 % pactsop NaOH, sTminoBsii crimpT.

O6opynoBaHue: TPOOUPKHU, TUTIETKH, CITUPTOBKA.

XOI PABOTBI.

K 2 mn pactBopa kpaxmaina mnpuOaBmsaor 1-2 kammm pactBopa Jliorons. PactBop
oKpammBaercsi B cuHUN 1BeT. ComepkuMoe NpOOWPKH JeNsAT Ha 3 YacTH: K MEpPBOM YacTH
npubasmsitor 1 mim pactBopa NaOH, ko BTOpoii — 2 MJI 3THUJIIOBOTO CHHUPTA, TPETHIO YaCTh
HarpeBaroT. Bo Bcex citydasix oKkpacka Mcue3aeT, HO B TpeTbel MpoOe OKpacka BHOBb MOSIBIIAETCS
Opyu  OoXJaxXAeHWu. Peaknuss ocHoBaHa Ha 00pa3oBaHUM HECTOMKOIO  aJCcOpOIMOHHOIO
COEJIMHEHUS H0Jia C aMUJIO30H.

Pabora 4. Peakuus Tpommepa

VYrneBoabl, B COCTaBe KOTOPHIX UMEIOTCSI CBOOOHBIE KapOOHWIIbHBIE TPYIIIBI, AAIOT P
peakuil, OCHOBBIBAIOLIUXCS HAa OKHUCIIEMOCTH 3TOW rpynmnbl. B ocHoBe peakuuu Tpommepa
JEKUT OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIA MpoOLIECC: B LICJIOYHOM Cpele NpU HarpeBaHUU
anbJeruiHas TpyMa caxapa OKHCISETCS, a TUAPAT OKUCH MeIH (0CaloK Toy0oro Wil CHHEro
[[BETa) BOCCTAHABJIMBACTCS B TUAPAT 3aKHCH MEIU (KUPIUYHO-KPACHBIA OCANIOK). YTIJIEBOJ MpHU
TOM JAa€T pa3iuyYHblE MPOAYKThl OKHUCIEHMS, TaK KaK IPU OKHUCIEHUM B ILEJIOYHOW cpene
MOHOCAXapuabl MPETEPHEBAIOT I[IYOOKHE H3MEHEHHUS C pPAacLIEIUICHUEM YIJIEPOJHON LIEMH.
Cpeau TpOOYKTOB OKHCJIEHMSI HE YJAeTCsl BBIACIUTH KUCIOTY C TeM >K€ YHCIOM aTOMOB
yrieposaa, Kak y UCXOJHOTo caxapa (B OTIMYME OT OKMCIIEHHUS OOBIYHBIX anbaeruaoB). Caxapa,
HE UMEIOIINe CBOOOTHOW anmpAeTHAHON Tpynnbl, mpody Tpommepa He matoT. OKUCIUTETHHO-

BOCCTaHOBI/ITeHBHyIO peaKI_[I/IIO MOXHO HpeI[CTaBI/ITI: B BUJIC CHGIIyIOH.[efI CXCMBI:
CuSO, + Na0H — Cuf0H), +Na.50,

Tawroza + 2CufOH); — Ilpedyrmwm + 2Cu0H + H,0

I'mapar oxscH OEHCIIEHHA T'napat zakHCcH
MeTH (TomyDoH ocazoK) [THOKOQ3EL ME/TH (ETTHI 0CaIoK)
Torkoza = 2 CnfOH); —  Hpodykmm + Cn0 + 2HO
I'Hapar oxHCH OKHCIeHHA 3aFHCE MeIH
MeTH (ToTyDoH 0camoK)  ITEOKO3E (KHPTIHYHO- KEPACHBIH 0CaT0oK)

Peaxtusbr: 0,5 %-Hble pacTBOPHI TIFOKO3bI, ()PYKTO3bI, CaXapo3bl, MAILTO3bI U KpaxMaia;

2 = pactBop NaOH; 0,2 1 pactop CuSOa4.

O6opynoBaHue: TPOOUPKHU, TUTIETKH, CITUPTOBKA.

XOJ1 PABOTBI.

B npoOupky HanmuBaioT pactBopa rimoko3sl M 6-8 kamens NaOH. 3arem mo kamisam
nobasmsor pactBop CuSO4 no oOpa3oBaHHsT HEPACTBOPHMOIO TOIyO0oro ocaaka. OCTOpOKHO

HarpeBaroT MPOOUPKY Ha CIUPTOBKE. ['0my0Oo0#, HE paCTBOPUMBIN B BOJIE OCAJIOK THAPATa OKHUCH



menu (I1), mocTeneHHo MepeXxoauT B JKENTHIH, a 3aTeM B KpacHbIid ocanok 3akucu meau (I). Oto
YKa3blBA€T Ha TOJOXKHUTEIBHYIO peakiuui TpomMmepa. AHAJIOTMYHBIA OMNBIT MPOBOAST C
caxapo3oii, MaJabT030M, PpyKTO30ii U KpaxManoMm. JlenaroT 3aKiIoueHre O BOCCTaHABIMBAIOIIUX
CBOMCTBaxX ATHX YrieBOJOB. M30BITOK METHOW COJIM MACKUPYET PEAKIINIO, TaK KaK THIPOOKUCH
menu (1) mpu HarpeBaHuM TEpsET BOAY U AaeT 4epHsbiid okcua menu (I1).

Padora 5. KucioTHbIi rHapo/M3 Kpaxmana

Peaktussl: 0,1 %-nblit pacTBop kpaxmaina; 2 H pactBop H2SO4; pactBop Jlrorons; 2 H
pactBop CuSO4; 2 u pactBop NaOH.

O6opynoBaHue: Koa004YKa, MPOOUPKHU, TUIETKH, CIIUPTOBKA.

XOJl PABOTBI. B kombouky momemniaroT 5 mi pacTtBopa Kpaxmana 3 MJ pacTBopa
CepHOM KHcaoThl. Harpeth Ha CIUPTOBKE B T€UEHHE D MUH, OTOUpPAst MUMETKON KaXKAyI0 MUH IO
0,5 mu rugponusara u 106aBnss B HUX 1o 1 xarute pactBopa Jlrorons. OOpaTUTh BHUMaHUE HA
U3MEHEHHE OKPACKH THIpPOJIM3aTa ¢ WOAOM B xojne ruapoim3a. C ocTaBIIMMCS THIAPOIN3aTOM
npozenate peakuuto Tpommepa. Ilo pesynpTaram peakuuu cAenaTh BbIBOJ O CTPOCHHUHU
Kpaxmaiia.

Pabora 6. Brigenenue riauKoreHa u3 neueHu

Hccnenyemslii MaTepua: MeYE€Hb KPBICHI.

Peaxtuser: 5 %-nbr1ii pactBop TXY; nucTuimirpoBaHHas Boia; pactBop JIrorosms.

O6opyaoBaHuE: CTYNKA, NECTHK, (GUIBTPBI, TPOOUPKH, TUTICTKH.

XOI PABOTBI. 0,5 r me4yeHu KpbICHl MOMEMIAIOT B CTYIIKY, 100aBIAIOT 3 MJI pacTBOpa
TXY u pactuparotr nectukom 10 MuH. 3aTeM K 9KCTPaKTy JOOABISAIOT 5 MJI AUCTHILITMPOBAHHON
BO/JIBI, CYCIICH3HIO MEPEMEIINBAIOT U (PHIBTPYIOT Uepe3 OyMaKHBIH (GHUIBTP, CMOYEHHBIN BOJIOM.
C ¢unbTpaToM TNpOJETBIBAIOT peaknuio ¢ pacTBopoM Jltoroms. Caenatb COOTBETCTBYIOIIUN
BBIBOJI.

TpeboBanust k opopmiieHHI0 TabopaTopHOi paboThl. B oTueTe ykasaTh 1emnb, 3a1aud,
XOJI BBITIOJTHEHUS paOOTHI, pe3yJIbTaThl U BHIBOIBI.

KoHnTpoJbHbIE BONIPOCHI

1. Yto Ha3bIBAIOT yIiIeBOAAMU?

2. Knaccudukanus yrieBoios.

3. Hammmmute cTpyKTypHBIE (QOPMYNBI TIIOKO3BI ¥ (GPYKTO3bl (IMHEHHBIE U

LIUKIMYECKUE) U OTMETHTE ACUMMETPUYHBIE ATOMBI.

4. Hamumure cTpyKTypHbIE (DOpPMYJIBI albAOTPUO3bl U KETOTPHUO3bl. MIMEIOT 1M OHHU

crepeonsomepsl? Ecu UMEIOT, HAMUIIUTE UX CTPYKTYPHBIE (POPMYJIIBIL.

5. Kakwue yrieBoabl OTHOCSTCS K BOCCTaHABIMBAIOIIIM?

6. IlpuHIUTIBI METOIOB OOHAPYKEHHUS: @) TITIOKO3BI? 0) GPYKTO3BI? B) caxapo3bl?



7. B ueM cXOACTBO U pa3inyle B CTPOCHUHU Kpaxmaja U IIMKoreHa?

JlaGopaTopnasi padGora. ®U3NKO-XUMHYECKHE CBOICTBA JIUNU/I0B

Jlunuasl — OpraHWYecKHe COEAMHEHMs, HEepacTBOpPHMBIE B BOJAE, HO pPACTBOPUMBIC B
OpraHuYecKUuX pacTBopuTensx. K mumumam OoTHOCSTCS HEUTpaibHbBIE KHUPBI M KUPOMOI0OHBIE
BemiecTBa (MMIOWAb). JIMMHUOBI SKCTParupyloT W3 TKAaHEH MPH MOMOINM OPTraHMYECKUX
pactBopuTeneit (xmopodopm, cnupt, 3¢up u mp.). [lo cBoelt XUMHUYECKOW MPUPOJE JIUITH]IBI
yalie BCEro SBISIOTCA CIOXHBIMU 3(UpamMM KUPHBIX KHUCIOT U MHOTOAQTOMHBIX CIHUPTOB.
Buonornueckas poib JMOUIOB MHOrOOOpa3Ha, HO B OCHOBHOM OHH BBIIOJHSIOT CTPYKTYPHYIO
GyHKIUIO (BXOASAT B COCTaB MeMOpaH) M DHEPreTHUECKylo (IpU OKHUCIEHHWU JIMIHJOB
0CBOOOXKIAeTCS OOJBINIOE KOJTUIECTBO SHEPTHUN ).

Knaccudukanus mnunmnos.

1. IlpocTble TUNUABL:

a) HEUTpaJIbHbIE XKUPBI (TJIULIEPUIBI, TITULIEPOJIBI);

0) BOCKa.

2. C10XHbIe JTUMUBL:

a) hochomumuasr;

0)IITUKOTUITHTBI.

3. JIumounapr:

a) CTCpUHBI U CTCPOUJIBI;

0)KapOTHHOUBL;

B)TEPIIEHOUIBI.
Hean qadopaTopHoii padoThl — U3YyUYUTh HEKOTOPHIE CBOMCTBA JTUTTHIOB.
3amaun:
1. OmpenenuTh KUCIOTHOE YHCIIO PACTUTEIBHOIO Macia
2. OnpenienuTh YUCIIO OMBIICHUS PACTUTEIBHOIO Macia
3. IlpoBecTr Ka4eCTBEHHBIE PEAKITH HA OTKPBITHE B PACTBOPE JKEITYHBIX
KHCJIOT
Padorta 1. OnpenesieHne KHCJIOTHOTO YHCJIA
KucnorHoe uymcno XxapakTepu3yeT KHCIOTHOCTh JKHpa M H3MEpSAETCS OHO KOJIMYECTBOM
MWIIATPAMMOB THAPOOKUCH KaJlus, HEOOXOAUMOTO JUI HEHTpaln3alui CBOOOJHBIX KUPHBIX
KUCIIOT, coaepxammxcs B 1 1 okupa. KucnotHoe uymciao Hapsgy ¢ APYrUMH  (U3UKO-
XMMHUYECKUMH TIOKa3aTeNIIMU  XapaKTepu3yeT KauecTBO Macia. Hampumep, ecnm  macio
MOJYYEHO U3 3pEIIbIX CEMSIH, TO CBOOOIHBIX )KUPHBIX KHCIOT B HEM MaJlo, B MacJIe e HEe3pPebIX

CCMAH COACPIKAHUC CBO60[[HBIX JKUPHBIX KHCJIOT 3HAYUTCIIBHO. HpI/I XpaHCHUHU Macja



HaOJr01aeTesl THAPOIN3 TaulepruoB. KoTophlil MpUBOANUT K HAKOIUIEHUIO CBOOOJHBIX KMPHBIX
KHCJIOT, TO €CTh K HApaCTaHHUIO KUCIOTHOCTH. I1OBBIIEHHAs] KUCIOTHOCTh Macia yKa3blBaeT Ha
CHIDKEHHE €ro KauecTBa.

Meton onpeneneHuss KHCIOTHOTO 4YHCIa OCHOBAaH HA TOM, YTO CBOOOJIHBIE >KUpPHBIC
KHCJIOTHI, UMeromuecss B Macie, orturpoBbiBatoT 0,1 H pactBopom KOH. OOGkraHO THTpOBaHME
IPOBOJAT TMAPOKCHIIOM Kallusl, a HE TMIPOKCUIOM HATPHs, TaK Kak 0Opa3yrolluecs KajlueBble
MblLJIa Jy4Ille pACTBOPUMBI B YCIOBUAX OIBITA.

PeakTuBbl: Maciio pacTUTENFHOE WM JKUP KUBOTHBIN; 3THioBbIN ciupT; 0,1 H pactBop KOH B
STUJIOBOM criupTe; heHondTaaeuH.

O06opyaoBaHHe: BEChl, K0JI0A KOHWYECKAsl, IIMJIMHIP MEPHBIN, MTUIETKU, OIOpETKA.

XOH PABOTBI. [ns onpeneneHus KUCIOTHOTO YMCIa HABECKY JKupa (Maciia) B 2 T' TOMEUIaloT
B KOHMYECKYIO K0J0y u pactBopsitoT B 10 M1 HeliTpanbHO# cMecu criupra u 3¢upa (1:1). [Tocne
pacTBopeHus kupa B KoyuOy BHocAT 1-2 kamm pactBopa (enondramenHa u turpyiot 0,1 H
CHMPTOBBIM PAaCTBOPOM I'MAPOKCHIA KaJHsl 10 €1a00-po30BOro okpammnBanus. Okpacka mnocie
B30aJITBIBaHUS HE JIOJDKHA Mcye3aTh 1 MUH.

KucnotHoe uncno onpexnenstor no popmyre:
Kucnomuoe yucno = V-T/a,

rae V — kommdectBo (B M) 0,1 H pactBopa KOH, u3pacxomoBaHHOe Ha TUTpOBaHHE
B34TOM HaBecku xupa; T —tutp 0,1 1 pactBopa KOH (B Mr); a — HaBecka >xupa (B I).

Pa6ora 2. Onpenesienue 4ncjia OMblJIEHUS

UwrcioM OMBUICHHUS Ha3bIBaeTcsi kKonmuecTBO mumnmurpammoB KOH, Heobxomumoe uist
HEeUTpanu3anuu Kak CBOOOAHBIX, TaK U CBSI3aHHBIX XKHUPHBIX KHCIIOT, COAepKauxcs B 1 r macna.
Conepxanue CBOOOIHBIX JKUPHBIX KHUCJIOT B Macjle XapaKTepU3yeTcsl KUCIOTHBIM YHUCIIOM, a
COJICpKaHNUE CBSA3aHHBIX B BUJAE (UPOB KUCIOT — PUPHBIM YHCIOM, TO €CTh KOJIUYECTBOM
muuurpammoB KOH, HeoOxoaumoro ais HEUTpaau3aluu OCBOOOKIAIOMIUXCS MMPU OMBUICHUN
3(HUPHBIX CBSA3EH KUPHBIX KUCIOT Ha 1 T Maca.

OKCIEPUMEHTAIBHO 3(UPHOE YHUCIO OINpeneNsercss IO pPa3HOCTH MEXIy 4YHCIOM
OMBUICHUS U KUCIOTHBIM YUCIIOM.

Peaxrtussr: 0,5 v ciuprosoit pactBop KOH; 0,5 1 HCI; dpenondranenn.

O6opynoBaHue: Bechbl, OaHs BOIsSHAs, KOJIOBI KOHMYECKHE, MPOOUPKU C OOpaTHBIM
XOJOAUIBHUKOM, MUIIETKH, OIOpETKa.

XOH PABOTBI. B npobupky B HocsT 0,5 T xupa, a B aApyryio — 0,5 mi1 BozibI 3aTeM B 00€
npobupku nodasmsror mo 5 ma 0,5 H cnuproBoro pactBopa KOH. IlpoGupku 3akpbiBaroT

npoOKaMu ¢ OOpaTHBIMH BO3IYIIHBIMU XOJOJAWJIbHUKAMU M HArPEBalOT HA KHIAIICH BOISHOU



6ane 30 MHH TIpH TEPUOIUYECKOM BCTpSXHMBaHUH. [0 OKOHYAHMM OMBUICHHS COJIEPKAMOE
MpPOOMPOK BBUIMBAIOT B KOJOBI, MOOABJISIOT MO S5 M Bonbl, 3—4 kammu (eHondranenHa u
tutpytot 0,5 H pactBopom HCI 10 vicue3HOBEHHUSI pO30BO OKpacku (OMpPEAESIOT KOJIHYECTBO
HecBs3aBielics menoun). Mexons uz toro, yto 1 mn 0,5 1 pactBopa KOH cootBercTByeT 28 mMr

€ro, pacyeT 4uclia OMBUICHHS BEIYT 1O GopmyIie:
Hucio ﬂ.waz.mnb'm =(V-Vy)-28/a,

rae V1 — kommuectBo (B mu) 0,5 H. pactBopa HCI, 3arpaucHHOE Ha THUTpOBaHHE
KOHTpoJs (kKosba ¢ Bonoit), V2 — xonudectBo (B miu) 0,5 H. pactBopa HCI, 3arpauenHoe Ha
TUTPOBaHUE OMbITA (KOJI0a C )KUPOM), a — HABECKa JKHpa (B T).

Pabora 3. O6Hapy:KeHHe KeJJYHBIX KUCJIOT B Moue (mpoda Ilerenkodepa)

IIpoba ocHoBaHa Ha 00pa30BaHMU OKPAIIEHHOIO MPOAYKTAa HPU B3aUMOJEHCTBUU
KETYHbIX KUCIOT U OKCUMeTHI(hypdypoia, KOTOpbIi o0pa3yeTcst U3 caxapo3bl NMpH AEHCTBUU
KOHILIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.

Hccenenyemslii MaTepuai: Moya.

PeakTuBBI: KOHIIEHTPUPOBAHHAsI CEPHAsk KUCIIOTA, S5 %-HbIIl pacTBOpP caxapo3bl.

O6opynoBaHue: NpOOUPKH, TUMETKH.

XOA PABOTBI. B npobupky Hamuth S5 mia Mouu, nobaButh 10 kamenb pacTBopa
caxapo3sl M OCTOPOXKHO, TIO0 CTEHKE MpOoOupKH, noOaBuTh 10 Kamenb KOHIEHTPHPOBAHHOU
cepuoii kucnotel. He B30anteiBath! OctaButh Ha 10-15 MuH mpobupky B mratuse. [lpu
HAJIMYUM B MOYE JKEIYHBIX KHCIOT Ha IpaHUIE XKUAKOCTEH oOpaszyeTcs KpacHO-(HOJIETOBOE
KOJIBIIO.

Pa6ora 4. KauecTBeHHBIE peakiui HA 00Hapy:KeHHe BUTaMuHa E

B3aumoneiicTBue o-Tokodeposia ¢ KOHIICHTPUPOBAHHON a30THOM KUCIIOTOW MPUBOIUT K
OKpaIllMBAaHUIO PEAKIIMOHHOW CMECH B KPACHBIM IBET. JTO OOYCIIOBJIECHO TEM, YTO MPOIYKT
OKHCIICHOHUSI -TOKO(EpOos MMEET XWHOUIHYIO CTPYKTYypy. IIpu B3aMMOAEWCTBUM C XJIOPHBIM
xene3oM (I11) a-roxodepon okucnsercs 10 o -TOKOPEPHIXUHOHA — COCTUHEHUSI, OKPALIEHHOTO
B KpaCHBIHN 1BET.

PeakTuBbl: ciupTOBBIN pacTBOp o -Tokodepona, koHueHtpupoBanHas HNOs, 1 %-nebrit
pactBop FeCls.

O6opynoBanue: NpOOUPKH, TUIETKH.

XO/J PABOTBI.

Peaxyus ¢ _aszomnoti _xkucromou. B cyxyio TpoOMpKYy BHOCAT S5 Kameilb CIUPTOBOTO

pactBopa BUTaMHHa E 1 100aBisiioT 1 M KOHLEHTPUPOBAHHON a30THOM KUCIOTHI. [IpoOupky

HWHTCHCUBHO BCTPAXUBAIOT U Ha6JHOI[aIOT MOCTCIICHHOC IMOABJICHUC KPACHOT'O OKpallluBaHHA.



Peaxyus ¢ xnopnvim scenesom. B cyxyro nmpodbupky BHocaT 0,5 M1 cimpToBoro pactBopa

ButamuHa E, 3atem 0,5 M pacTBOopa XJIOpHOTO XKejle3a M TIIATENbHO IEPEeMEUINBAIOT

COACPKNMOC HpO6I/IpKI/I. Ha6J’IIOI[aIOT TIOSIBJICHUEC KPACHOI'O OKpallInBaHU.

TpeboBanust k oopmileHUIO JTabopaTopHO paboThL. B oTdere yka3aTh Iielb, 3a1ayH,
XOJI BBITIOJTHEHUS paOOTHI, pe3yJIbTaThl U BHIBOIBI.

KoHTpoabHbBIE BOITPOCH

1. Knaccuduxanus JUmnuaos.

2. YTo TaKoe YHCII0 OMBUICHHS H KaK OHO ONPEIeisieTCs ?

3. UTo TaKoe KUCIOTHOE YHCII0, KAaK OHO ONPEACISIETCS U UTO XapaKTepu3yeT?

4. TTpuHIMI METOIa ONPEACTICHHS KEITYHBIX KUCIIOT.

5. [IpuHuun Merona onpeaeneHus BUTaMuHa E

JlaGopatopHas paboTa. AHATUTUUECKOE 3aHATHE

eab 1a0opaTopHoii padoThI — pa3BUTHE JIOTUYECKOTO MBIIIUICHUS.

3amava — onpeaennuTh BEIIECTBO B paCTBOPE.

Kaxnplii CcTyAeHT WHOUBUAYadbHO TMONy4YaeT Mo 2 TPOOUPKH C HEU3BECTHBIMH
pacTBOpaMU U C TIOMOINBIO KAaYECTBEHHBIX PEAKIIMH, OMUCAHHBIX B MPEABIAYIIUX padoTax,
oIpezieNisieT BEIIeCTBA, HaXOASIINECs B PACTBOPAX.

Hccnenyemslii MaTepuall: B pacTBOpPax MOKET MPUCYTCTBOBATH OJTHO U3 MEPEUUCICHHBIX
HUXKE BELIECTB:

1. I'moko3a
. ®pykTo3a
. Caxapo3sa
. Kpaxman
. 'mukoren
. SInunHplii anbOyMuH
. Kenatun

. 'mukonporenH
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. @ocdormnporenn

10.HykneonpoTenx

11.0KenuHple KUCIOTHI

PeaktuBbl: a-HadToN, TUMON, KoHIeHTpUpoBaHHass H2SO4, 30 % pactBop NaOH, 5 %

pactBop (CH3COO)2Pb, 2 1 pactBop NaOH; 0,2 u pactBop CuSO4; 5 %-Hbrii pactBop TXV;



pactBop Jlroross; 5 %-Hblil pacTBOp caxapo3bl, peakTuB CellMBaHOBA, MOJIMOICHOBBIN PEAKTHB,
1 % pactBop AgNOs.

OOopynoBaHue: MPOOUPKH, KaneIbHUIIbI, CHUPTOBKH, MTUITETKH.

TpeboBanust k opopmiieHHI0 1abopaTopHOi paboThl. B oTdere ykaszath 1ens, 3ajaady,

X0 BBIITOJIHCEHU S pa6OTI)I, PE3YJILTATEI 1 BBIBO.
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