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I. AnnoTanust
1. Ieab 1 3212491 THCHMIITHHBI
3HaHHE OCHOB (DYHKIIMOHAIBHOIO AaHAJIM3a OPraHUYECKUX COCIMHEHUIA
HEOOXOMM UII TPAMOTHOTO PEHICHWS MTPOOJIEM, CBA3aHHBIX C CHHTE30M,
BBIJICJICHUEM, OYHACTKOH, aHaJIM30M W  WACHTU(UKAUMEH  OpPraHM4eCcKuX
COCIMHECHUM.
Ienbo OCBOCHHS AUCUHUIUIMHBI SBISCTCS (POPMHUPOBAHUE Y OOYYAIOMIMXCS
KOMIETEHIMIA, CMOCOOCTBYIOIMX MPABUIBHOMY HMCHOJIB30BAHUIO TEOPETUUYECKUX
NPEICTABICHAN AJI MPEACKa3aHuss U OOBACHEHUS PEAKIMOHHON CIIOCOOHOCTH
OPraHUYECKUX COECIMHEHUH, MPUMEHCHHIO XUMUYECKUX, (PU3NYECKUX U (PU3UKO-
XUMHYECKHX METOAOB aHaJM3a Ui YCTAHOBJICHHS CTPYKTYPbl OPraHUYECKOIro
BELICCTBA.
3ana4u 0CBOCHHS TUCHHILIHHBI
® TMPOAOKATH (POPMUPOBAHUE TMPEACTABICHUN O XUMUYECKUX, (PU3NYECCKUX W
(PM3UKO-XUMHUYECKUX METOIAX aHAIN3A,

® MPAKTHYECKK OTPAOOTATh HAMOOJIEE PACHPOCTPAHEHHBIE XUMUUYECKHAE TECTHI HA
BOKHENIINE (YHKIMOHAIBHBIE TPYIIIBI, METOBI MOy YCHHs POU3BOAHBIX IS
UACHTU(QUKALMM, HEKOTOPbIE  KOJMYECTBEHHBIE METOMbl  OMPEACTICHUS
OPraHUYECKUX COCAVMHECHUN PA3IMYHBIX KIACCOB;

¢ (OpMHUPOBATH NPAKTHUYECKUE HABBIKH TUIAHUPOBAHKS M OCYLIECTBIICHUS CUHTE3a
OPraHUYECKUX COCTUHECHU,

® NPOAOKATH (POPMUPOBAHME Yy OOYHYAKOIIMXCS OCHOB MPO(ECCHOHAIBHOTO
MBILUIEHUST W O€30macHoi paldOoThl MPH CUHTE3C M AHAIM3E OPraHMYECKUX
COCIMHECHUN.

JIeKuMOHHOMY KYpCy COMYyTCTBYIOT JTA0OPATOPHBIE 3aHATHS C LEIBIO
3aKPEIJIEHUS] COOTBETCTBYIOLIMX PA3ACIOB TEOPETUYECKOTO0 Marepuana W
npPUOOPETEHUST MPAKTUUYECCKUX HABBIKOB MPH PEIIECHUM TPOOJEM, CBA3AHHBIX C
WU3YUYCHUEM MEXAHW3MOB PEAKLMA W PEAKIMOHHOW CMOCOOHOCTH OPraHuYECKHUX

COCIMHEHWI, aHAIN3a U UACHTH(PHUKALMN OPraHUuYECKUX COCTMHEHMH.



2. Mecro aucuumiunsl B crpykrype OOII

JlucumrnianHa «AHaTUW3 OCHOBHBIX (PYHKIMOHAQIBHBIX TPYyNI OPraHu4eCKHX
COCIMHEHMIT» BXOAUT B DJIEKTUBHBIE TUCHUILTMHBL 4 00s13aTenbHOo# yacT bioka 1.
«lucuummmHby y4eOHOrO TUIaHa.

B mpouecce 0CBOCHMS AMCHMIUIMHBI O0OOLIAKOTCS M CHCTEMATHU3UPYIOTCS
3HAHWS OOYYarOUIMXCS MO CTPOCHHIO M PEAKIMOHHOW CIMOCOOHOCTH OCHOBHBIX
KJIACCOB  OPraHWYECKUX COCAMHCHWN;, (OPMUPYIOTCA  MPEACTABICHUS O
XUMHUYECKHAX, (PU3MUECKUX W (PU3NKO-XHUMHUYECKUX METOJAAX (PYHKIHUOHATBHOTO
aHa/M3a, MPAKTUYECKHM  OTpadaThiBarOTCS  HaWOOJIee  PACIpPOCTPAHCHHBIE
XUMHUYECKHAE TECTHI HA BAXKHEHIINE (PYHKIIMOHAIBHBIE TPYIIITHI.

B npouecce mabopaTopHbIX 3aHIATHI MAaruCTPaHThl OBJAJACBAOT CIIOCOOAMU
CaMOCTOSITENILHOTO  TUIAHWPOBAHMSI, OCYIIECTBICHUS CHHTE3a W aHaIU3a
OPraHUYECKUX COCAMHCHUN PA3IMYHBIX KJIACCOB.

OCBOCHHME [aHHOW JUCUUIUIMHBI OyJeT CIOCOOCTBOBATh YCHELITHOMY
YCBOCHHUIO  Marepuana  NOCHASAYIOINUX  AWCHHIUIMH,  MPEAYCMOTPEHHBIX
OpOrpamMMoii, M  3aKJIaJbIBACT OCHOBBI JUIS  BBIIOJIHEHWS MAaruCTEPCKOMN
JUCCEPTALIVH.

3. O0bem gucnuInHbI 4 3a4eTHBIX ¢auHUL, 144 akaAeMHUYECKHX Yaca,

B TOM 4HCJIE:

KOHTAKTHAs ayaIuTOpHasi padora: jekuyu - 15 yacos, madoparopHbeie paboTsl - 45
YacoB, B T. 4. Ta0OpaTopHast MPaKTUUeCKast MOATrOTOBKA — 45 4acoB,

camMocTosITeIbHAsA padora: 57, KOHTPOJIb - 27.

4. Ilnanupyembie pe3ysabTarbl OOYYEHHS MO JHCHUIVINHE, COOTHECCHHbIC C

IWIAHUPYEMBbIMH Pe3y/JIbTATAMH 0CBOCHHS 00Pa30BaTE/ILHOM NPOrPaMMbl

[Tnanupyemeie pesyabTarel | [[maHupyemble pe3ynabTarel 00ydeHUs IO
OCBOECHHS o0OpazoBaTebHOR JCHUTUTAHE
TPOrpamMMBbl

((opMHUpPYEMBIEC KOMITETCHIIN )

OIIK-1  Cnocoben  BemomHsTh | OIIK-1.1 Hcnone3yeT CymecTBYIOIIUE WU
KOMIUJICKCHBIE  SKCIEPHUMEHTAJIBHBIC | pa3padaThIBAET HOBBIC METOAMKH MOy YEHHSI




u PacUETHO-TEOPETUUECKHUE
UCCIIEI0BaHMs B M30paHHOM 001acTH
XUMHUM WA CMEXKHBIX HayK ¢

UCIOJIb30BAHUEM COBPEMEHHBIX
npudOpOB, ITPOrPaMMHOTO
obecrieueHust W 0a3  JaHHBIX

po(hECCHOHAITEHOTO HA3HAYCHUS.

U XapaKTepu3allii BEUIECTB U MaTepHaJIOB
JUIs pelIcHUsl 3a1a4 B M30paHHOM oOnacTv
XVUMUH WM CMEKHBIX HayK.

OIIK-1.2 Hcnonezyer COBPEMEHHOE
000pYyJI0BaHUE, MPOrPAMMHOE OOECTICYECHUE
U mpodeccuoHabHble 0a3bl JaHHBIX ISt
peLIeHHs 3a1a4 B M30paHHON 00]1aCTH XUMHX
WM CMEXKHBIX HAYK.

OIIK-2 CriocoOeH aHanM3upOBaTh,
WHTEPIIPETUPOBATE H  0000MATh
PE3yAbTaThl AKCIEPUMEHTATBHBIX U
PaCYETHO-TEOPETUYECKUX PadoT B
n30paHHOM 00JacTM XUMUM WK
CMEKHBIX HaYK.

OIIK-2.1 TIpoBOAMT KPUTHYECKMIA aHAIM3

PE3YIBTATOB COOCTBEHHBIX
AKCIIEPUMEHTATIBHBIX u pacyeTHO-
TEOPETUUECKHUX pador, KOPPEKTHO

MHTEPIPETUPYET UX.
OIIK-2.2 ®@opmynuMpyeT 3aKIOYEHUs |

BBIBOJBI MO0  pe3yjbTaraM  aHajv3a
JUTEPATYPHBIX  JAHHBIX,  COOCTBEHHBIX
AKCIICPUMEHTATILHBIX 151 pacyeTHO-

TEOPETUYECKUX PA0OT B M30paHHOM 00acTu
XMMHUM WK CMEKHBIX HaYK.

S. ®opma npoMeKYTOUHOI aTTecTaluu

JK3aMEH BO 2-M CEMECTPE.

6. SI3bIK IpenogaBaHus PyCCKUIA.

I1. Conep:kanue THCHUILIAHDBL, CTPYKTYPHPOBAHHOE N0 TeMaM (pa3aesiam) ¢
yKa3aHHeM O0TBEIEeHHOI0 HA HUX KOJIHYECTBA aKaJeMHYEeCKHX YacOB H BH/I0B

Y4eOHBIX 3aHATHIA

YueOHast mporpaMMa — HAUMEHOBAHHE Bcero | Konrakrnas pabora (wac.) | Camocrt.
pa3aenioB U TeM (uac.) | Jlekumu | Jlab. | Koutp | pabora, B
paboThl | ONB | TOM YHUCIIE
caMmoc | KOHTpPOJb
T. (dac.)
pad.
BBeaenmne. Ilens u 3anaun kypca. Meronpl 2 2 - - -
aHaJM3a OPraHUYEeCKUX COEIUHEHUI:
XUMHUYCCKUEC U HHCTPYMEHTAJIBHBIC.
Tema 1. I'mapoxkcusicoaep:Kammue 28 2 6 15 >
COCTHHECHHUS




OO11mne kaueCTBEHHBIE PeaKLIuU

OOHapy KeHHsI THIPOKCUIBHOM TPYIIITHI.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKITHN
CIHUPTOB C TUXPOMATOM Kajiusi B KUCJIOM
cpeae, C IEPMaHraHaTOM Kajivsi B KHCJIOH
cpene.

MeTomab! pa3THueHHsl MEPBUYHBIX, BTOPUYHBIX
u TpeTndHbIX crupToB. [Ipoda Jlykaca, mpoba
Jl:xoHcoHa, ipoba JleHmxke.

[IpousBoaHbIe i HAEHTU(PHUKAIIMY CITUPTOB:
a¢upbl OEH30MHOH, H-HUTPOOESH30WHOU U
3,5-muHUTPOOESH30MHON KUCIOT, PeHIIT- U
o-Ha THITY pETaHBI.

MeToab! KOTMYECTBEHHOTO OIpeaeICHHsI
TUAPOKCHIIbHBIX TPYIIIL

Tema 2. KapOoHuJIbHBIE COeTUHEHUS
OOu1ne kauecTBEHHBIE PeaKLIuU
oOHapykeHHsl KapOOHMIIBHOM PYIIIbI.
Paznuuus B peakimOHHON CIOCOOHOCTH
aNbIETUIOB M KETOHOB. Peakuny OKMCIeHHUS.
LiseTHbie peakimu. Peaxtus TomnneHca,
peaxtus dennHra, peakuus ¢
(yKCHHCEPHUCTON KUCIOTOH, HomodopMHas
npoba. IIpoba Tpommepa, mpoda Jlerans u ux
NpUMEHEHHE B MEAULIHE.

[TpousBoaHbIe A1 UACHTH(DUKALH, OKCUMBI,
I'UAPa30HBL, (PeHUITHIPA3OHBI,
ceMuKapOa3OHBL.

Metoapl  KOJMYECTBEHHOTO  OMNpPEIeNICHUs
KapOOHMJIBHBIX COSTUHEHUN.

41

16

15

Tema 3. KapOoHOBBIE KHCJIOTHI U HX

INPOHU3BO/JIHLIC

Hcnonp3oBaHne MHIUKATOPOB, PEAKIIHS C
pacTBOPOM rHIApOKapOOHATA HATPHUS.
OxBUBaJeHTh! HeiiTpanuzanuu. IlpousBonHble
Ut uaeHTH(GUKAIUN KapOOHOBBIX KHCIIOT:
aMHJIbI U 3aMELIeHHbIE aMUbI, (DEHALINIIOBBIE
u n-0pombeHannIoBbie HPUPHI.

MeToab! KOJTMYECTBEHHOTO ONPEAETICHHS
KapOOHOBBIX KHCJIOT.

OMBbUIEHHE CIOXKHBIX KHPOB. Hucio
OMBLIEHUSI.

I'nponus npon3BOAHBIX KAPOOHOBBIX KHCIIOT
U UASHTU(UKALUS TPOJYKTOB THAPOIIN3A.
BoccranosneHne HUTPUIIOB U
UICHTU(PUKAIHS IEPBUIHBIX AMUHOB.
MeToab! KOTMYECTBEHHOTO ONPEAETICHHS
PON3BOHBIX KAPOOHOBBIX KHCJIOT.

36

14

10

Tema 4. A3zoTcoaepxamue
OpraHuvecKne coeTMHeHUs!

37

17




YcraHoBNeHHE XapaKTepa aMUHa JEHCTBHEM
A30TUCTOM KUCIOTBL. XapaKTePUCTUKH
00pa3yrOIMUXCsi COSTMHEHHI.

[Ipoba 'muzbepra — paznuyeHne aMUHOB U
paszeeHne CMECH EPBUYHBIX, BTOPUYHBIX U
TPETUYHBIX AMUHOB.

KauecTBeHHbIE peakiny NePBUIHBIX
anu(paTuyecKux aMUHOB. U3OHUTPHUITbHAS
npoba, peakiusi C HUHTHAPUHOM.
KauecTBeHHbIE peakInu TPETUUHBIX AMUHOB:
peaxuusi ¢ IUMOHHOM KUCJIOTOM, peakuus ¢
rekcaranogepparom (I1) xamus.
[MonyueHue MPOU3BOIHBIX AJIS
UACHTU()UKAINH TEPBUYHBIX U BTOPUIHBIX
AMHUHOB: alleTaMuabl, OCH3aMHUIbI,
OeH30JICY b aMUABI U H-TOJTYOJI-
cynbdpamuabl. [logydeHre 4eTBepTUIHBIX
AMMOHMEBBIX COJIEH B3aUMOAECHCTBUEM C
HOMUCTBIM METHUJIOM, METUJI-H-TOJTHIICY b O-
HAaTOM WA MUKPUHOBOW KHUCJIOTOMN AJiA
UACHTU(DUKAIINH TPETHYHBIX AMHHOB.
MeToapl KOTMYECTBEHHOTO ONPENeICHUS
AMHUHOB.

UTOrO

144 15

45 27 57

III. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

YueOHast mporpaMmMa — HAUMEHOBAHHE
pasnenoB U TeM

Bun zansatus

O06pazoBarenbHbIe TEXHOJIOTHH

Kanvs B KUCIION CpeLe.
MeToapl pa3nuycHUs IEPBUYHBIX,
BTOPUYHBIX U TPETUYHBIX CIUPTOB.

Beenenue. Lesb 1 3a1a9u Kypca. Jlexuus Tpanuuuonnbie (ppoHTaNbHAs
Mertoabl aHann3a OpraHunYeCcKux JIEKLHsT)
COCIMHECHUI. XUMUYECKUE U
WHCTPYMEHTAJILHBIC.

Jlekius TpanuinoHHbIE OHTaJIbHAs
Tema 1. I'mapoxcuiicogep:kammue panH (p

JIEKLUs, PELIEHUE
COCANHCHUS yIpakHEHUH U 3a71a4)
OO01mue KaYEeCTBEHHBIE PEAKIIAN
OOHApY>KECHUSI TUIPOKCHIIBHON TPYTIIHL.
OKUCIUTENBHO-BOCCTAHOBUTEIIHHBIC
pPEaKIMK COUPTOB C AUXPOMATOM KaJHs
o Jlaboparopubie | TexHOIOTHS MPOOJIEMHOTO

B KHCJIOU Cpelie, ¢ IEPMAHTaHATOM

paboThI oOyueHwust

I'pynmosast pabora




[Tpoba Jlykaca, mpoda J[>k0OHCOHa,
npoda JeHmxke.

[TponsBoaHBIE 1T HACHTH(UKALMT
CnupTOB: d(PUpbl OCH30MHOMI, 1-
HUTPOOCH30MHOM 1
3,5-TMHATPOOCH30MHOM KUCIIOT;
(eHWT- U o-HA(THUITYPETaHBI.
MeTo1bl KOTMYECTBEHHOTO
ONPEACTIEHUS TUAPOKCUIBHBIX TPYIIIL.

Tema 2. KapOoHuJbHBIE COeTUHEHUS
OO01mue KaYeCTBEHHBIE PEAKIIAN
OoOHapy>KeHUSI KAPOOHUIBLHOM TPYIIIIHI.
Paznuuus B peakinOHHOM
CHOCOOHOCTH aJIbACTHUAOB U KETOHOB.
Peakuuu okucnienus. LIBeTHbIE
peakuuu. Peaktus ToruieHca, peakTuB
denuHra, peakius ¢ PyKCUHCEPHUCTOM
KHUCJIOTOM, HonodopmHas npooda.
[Tpo6a Tpommepa, mpoda Jlerans u nx
MPUMEHEHUE B MEJTUIUHE.
[Tpou3BOHBIC 1Sl MACHTH(DUKALIAH;
OKCUMBI, TUAPA30HBI,
(heHuIruIpazoHbl, CEMUKAPOA30HBI.
MeTtoabl KOTMYECTBEHHOTO
ornpeaAeneHus KapOOHWIIbHBIX
COCIMHECHUM.

Jlekius

JlabopaTopHsble
paboThI

Tpanuunonnsie (PppoHTaNBHAS
JEKIHSI, PeLICHHE
yIpakHEHUH U 3a71a4)

TexHonorust mpoOJIeMHOTO
oOyueHust
I'pynmosast pabora

Tema 3. KapOoHOBBIE KHCJIOTHI U HX
MPOU3BOIHBIE

Hcnonb30BaHKUE WHIUKATOPOB,
peaKLys ¢ pacCTBOPOM rMApPOKapOOHaTa
HATpusi. DKBUBAICHTHI HEUTpaTU3auH.
[Tpou3BoaHbIC AJ1s UACHTUUKALIMA
KapOOHOBBIX KUCJIOT: aMUIbl U
3aMEUICHHbIC aMUibl, (PEHAIIUIIOBbIE U
n-0pompeHanunoBble 3(PUpHL

MeToabl KOJTMYECTBEHHOTO
ornpeaeneHus: KApOOHOBBIX KHCIIOT.
OMBUIEHHUE CIIOKHBIX KUPOB. Uncao
OMBLIEHMUSI.

['uaponu3 mpon3BOAHBIX KAPOOHOBBIX
KUCJIOT U UACHTU(UKALMS TPOAYKTOB
TUAPOIU3a. BocCcTaHOBIEHNE HUTPUIIOB
W UJICHTU(PUKALM S TEPBUYHBIX AMUHOB.

Jlekius

JlabopatopHsble
paboThI

Tpanuunonnsie (PppoHTANBHAS
JEKIHSI, PEeLICHHE
yIpakKHEHUH U 3a71a4)

TexHonorust mpoOJIeMHOTO
oOyueHus
I'pynmosast pabota




MeTo1bl KOJTMYECTBEHHOTO
OTPEACTIEHUS POU3BOAHBIX
KapOOHOBBIX KHCJIOT.

Tema 4. A3oTcoaep:kamme
OpraHuvecKune coeIMHeHus!
YcTaHOBJIEHHE XapaKkTepa aMruHa
JCUCTBUEM a30TUCTON KUCIIOTHL.
XapakTepUCTUKH 00pa3yOMIMXCS
COEIMHEHU.

[TpoGa I'mH30epra — paznuuecHue
AMUHOB W Pa3/ICJICHUE CMECH
NEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX
AMUHOB.

KadecTBeHHBIC peakiuy NEPBUYHBIX
anu(paTUNIeCKUX aMUHOB;
W30HUTPWIIBHAS MPo0a, peakiusl ¢
HUHTUAPUHOM. KauecTBEHHBIE peaKIInu
TPETUYHBIX AMUHOB. PEAKIHS C JIH-
MOHHOM KHCJIOTOM, pEAKLIU C
rekcanpanopepparom (I1I) kamus.
[TonyueHue Nporu3BOAHBIX ISt
UJCHTU(UKALIMY IEPBUYHBIX U
BTOPUYHBIX AMUHOB: allCTAMUJIBI,
OeH3aMuIbl, OEH30JICYIb(PAMHUIBL 1
n-TonyoN-cynbpamunl. [lomydenue
YETBEPTUYHBIX AMMOHUEBBIX COJICH
B3aUMOJIEICTBUEM C HOTUCTHIM
METUIIOM, METUJI-N-TOJTAJICYJTb(O-
HATOM WJIN TAKPUHOBOW KUCIIOTOM TSt
UJCHTU(UKAIIMY TPETUYHBIX AMUHOB.
MeTtoabl KOMTMYECTBEHHOTO
ONPEJIEIICHHUS] QMUHOB,

Jlek1us

JlabopatopHsle
paboThI

JIEKLIUSI, peLIeHUe
yIpakKHEHUH U 3a71a4)

TexHonorust MpoOJIeMHOTO
oOyueHust
I'pynmosast pabota

IV. OneHo4Hbie MaTepuaabl 1JIs1 NPOBEACHUS TEKYLIe U MPOMEKYTOYHOI

arrecrannuu
PesyabTat Tunosbie KOHTPOJILHBbIE IokazaTenn n
(uHOuKAaTOpP) 3a1aAHUA 1JI51 OLEHKH KpUTepHUU OLleHUBAHUS
3HAHUI, YMEHHH, HABBIKOB KOMIIeTEeHIHH, KAJIA
OLIEHUBAHUSA
OIIK-1.2 I. /Lyt cunresa 4-N-metunamMuHO-4'- TpH TECTOBBIX 3aJAHHA C

OJIb30BATH.

IHAHO0A300€H30J1a HCOOXO0UMO HC-

1. N-METHUNAHUINH U XJIOPHJ 71-
muaHo(heHuIIHA30HuA, pH=5;

2. N-METUJAHWINH U XJOPHJ 71-
mraHo(heHnHazoung, pH=9;

BBIOOPOM OZTHOTO IPABUIILHOTO
pemieHuA. TpH MPaBUIBHBIX
oTBera — 3 Oamna, aBa
MPaBUIIBHBIX OTBETA — 2 Oana,
OJIMH MPABIIGHBI OTBET — 1 Oam
1 6amn — «3»

Tpanuunonnsie (PppoHTaNTBHAS




3. nuanoOeH30. 1 Xnopua N-
MeTmiIaMuHO peHmnazoHus, pH=5;

4. nmanoOeH30 U XJIopuz N-
MeTmiaMuHOPpe HIIana3oHmw1, pH=9.

II. Beibepure psiz, B KOTOPOM

COCTUHCHHS PACIIOIOKCHBI B IOPSIKS

VBEIHYCHI KAPOOHUIbHOH

AKTHBHOCTH:

1. HCHO, CH3CH>CHO, CH3COCH3,
CH3CH2COCH3;

2. CH3COCH3, CH3CH,CHO,
CH3CH:COCH3, HCHO;

3. CH3;CH,COCHs3, CH3COCH3,
CH;CH>CHO, HCHO;

4. CH3COCH3, CH3CH>COCH3,
HCHO, CH3;CH-CHO.

III. CornacoBaHHAs OpHUCHTALIASA

3aMECTUTETICH MPOABILIETCA B

COCOHHCHHH

1. 4-HUTPOOEH30HHAS KUCIIOTA,

2. 1-aMHHO-3 -IIHAHOOCH30 T,

3. 2-HuTpodeHOT;

4. 3-0poMOCH3aIbCTH,

3 0amnma — «4»
4 damma — «5»

OIIK-2.1

I. YcranoBute COOTBETCTBHE MEKIY

B3aHMOICHCTBYOIMMH BEMICCTBAMH U

THUIIOM BO3HUKAIOIIEH B MPOLIECCE

PEaKIUH MPOMEKY TOUHOH YACTHIIBL.

Kaxnoi#t nudpe u3 nepeoro crordua

TOCTABBTE B COOTBETCTBHE OYKBY H3

BTOPOTO CTOJIONA.

Bemectsa:

1. aneToH W 3THIAT KaHS,

2. MPOMEH M CEPOBOAOPOI B
npucyrcTeun HoOo;

3. Tomyox u 3raHox , HoSOy;

4. opoMun (PCHUITTHASOHHUSA H AHHJIVH.

Tun npoOMEsKy TOUHOH YACTHIIBL:

A. cBOOOTHBIA PaTHKAIT,

b. xapboxarmnos;

B. kap0oaHHOH;

I'. maTepMeTuar HE 00Pa3yeTCH, T.K.
3TO CHHXPOHHBIH MCXAHH3M.

II. B mopsaake yMEHBIICHUA CKOPOCTH

37CKTPO(HUIBHOTO 3aMCIICHHU S

PACTIOIOKEHBI COSAMHCHHUS B PSITY

1. Tomyon, HUTPOOEH30.1, OCH30HHA
KHCJIOTA,

2. HUTPOOCH30I, TOJYOJ1, OCH30MHAA
KHCJIOTA,

3. Toyo.1, OCH30MHAS KUCIIOTA,
HUTPOOCH30T,

4. OeH30iTHAS KHCIOTA, HUTPOOCH?BOIL,
TOJYOIL

III. YcTaHOBUTE COOTBETCTBHE MEXKIY
MapoH COCTUHECHI H PEareHTOM,
HEOOXOAMMBIM IS X PA3JIMUCHHUS.
Kaxno#t nudpe u3 nepeoro crordua
TOCTABBTE B COOTBETCTBHE OYKBY H3
BTOPOTO CTOJIONA.

HmeeTcs moIHOE BEPHOE
PCIICHUE, BKIIOYAOIICE
TIPaBIIIBHBIH OTBET — 4 Oamna; Tpu
MPaBIIIBHBIX OTBETA — 3 Oaa,
JTBa MPABWJIbHBIX O0TBETA — 1 A,
JOTYIICHO TPH onmruOKu — 0
0aos.

1 6amn — «3»

3 famna — «4»

4 damma — «5»

3amaHue ¢ BBIOOPOM OJHOTO
MPABHIBLHOTO OTBETA. BepHBIH
oteer — 1 Bamr.

HmeeTcs moIHOE BEPHOES
peLICHHE, BKIIOYAIOLICE
TIPaBUIIBHBIH OTBET — 4 Oamna; Tpu
MPaBUIIBHBIX OTBETA — 3 Oaa,
JTBA MPABIJIBHBIX 0TBETA — 1 Oam,




CocauHCHHS:

1. ¢eHON M OCH3UITOBBIH CIIHPT;

2. MypaBBbHHA] KUCIIOTA H YKCYCHAA
KHCJIOTA,;

3. 3TAHOJ H 3THJICHTIHKOIb,

4. TpomneH U NPOMHH.

Pearenr:

A. Cu(OH)y;

b. [Ag(NH);]OH;

B. FeCls;

T. N32C03;

. Bra;

E. KMnQ,.

JOTYIICHO TpH onruOKu — 0
0amoB.

1 6amn — «3»

3 0amnma — «4»

4 damma — «5»

OIIK-2.2

1. Uepes oOpa3oBaHne KapOOKATHOHOB
MPOTEKACT B3aUMOJCHCTBHE MEXKTY
CJICIYIOIIUMH BEIICCTBAMH.
BribepuTte TpH NpaBHIIBHBIX OTBETA.
A. 6poMOEH30T B OPOME STHIMATHUS,
B. 6poMOCH301 M HUTPYIOIIAL CMECh,
B. mponeH 1 OpoMOBOIOPOT;
I'. mponm u Boga, HgSOy;
/1. IpOTIMH U STHIIAT KA B 3TAHOJIE,
E. OpomaTaH 1 aMMHuaK B cpenie
alleTOHA.

II. Beibepure Tpu yTBEPKICHH,

XAPaKTCPU3YIOIIUC KAPOAHHOHBL

A. obpazyrorcs B pe3yabTare
TCTCPOIMTHYCCKOTO PAa3phiBa CBA3CH;

B. obpasyrorcsa B pe3yabTare
TOMOJHTHYCCKOTO Pa3phiBa CBA3CH;

B. mcrourmkoM  mX  00pazoBaHU
sBisroTcst C—H-KucmoTHr,

I'. 3nmeKkTpOHOAKIETITOPHBIE
3aMECTHTENH CTaOWITM3UPYIOT
KapOaHHOHBI,

/1. BIEKTPOHOAOHOPHBIE  3AMECTHTEIIU
CTa0MIM3HPYIOT KAOAHHOHBI,

E. apnarorca 3MEKTPOPUIBHBIMHE
pearcHTaMH.

1. /I oOHapyxeHus (PeHOIBHOTO
THAPOKCHIIA HEOOXO MO
HCIIOJIb30BATh CICAYIOIIMIT PEarcHr:
A. Cu(OH):;

b. Br,, BOAHBIH PAcTBOP;

B. FeCls, BommsIit pacTBOD;

I'. KMnOs, BOZHBIA pacTBOp;

J. HUTPOMPYCCUA KU, IIEJTOYHOM
pacTsop;

E. meno4HOM MeTaNLT.

[TpaBunbHO BHIOPAHBI TPU

oTBeTa — 3 Oamna, aBa
MPaBIIIBHBIX OTBETA —2 Oana,
OJIMH TMPABIIIGHBIN OTBET — 1 Oam
1 6amm — «3»

3 Gamma — «4»

4 6amna — «5»

[TpaBunbHO BHIOPAHBI TPH

oTBera — 3 Oama, aBa
MPaBHIIBHBIX OTBETA —2 Oana,
OJIMH TMPABIIIGHBIN OTBET — 1 Oam
1 6amm — «3»

3 Gamma — «4»

4 6amna — «5»

3amaHue ¢ BRIOOPOM OJHOTO
MPABHIBLHOTO OTBETA. BepHBIH
oteer — 1 Bamr.

OIIK-1.1.

I. YcTanoBHUTE COOTBETCTBHE MEKTY
XAMHYECKHM MPOLIECCOM H
HCOOXOIUMBIM 000PY AOBAHHCM.
Kaxxno#t nudpe n3 mepsoro croadua
TOCTAaBbTE B COOTBETCTBHE OYKBY H3
BTOPOTO CTOJIONA.

Ipouecc:

1. skcTpakuys,

Hmeercs moJHOE BEPHOE
pCLICHHE, BKIIIOYAOLICE
TIPABUIIBHBIA OTBET — 4 Oana; Tpu
MPaBIIIBHBIX OTBETA — 3 Oamna,
JIBA MPABIIIFHBIX OTBETA — 1 Oam,
JOTYICHO TPH ONIHOKH — O
6anoB.

1 6amn — «3»




2. MEPETOHKA B BAKYYME,

3. meperoHka npu arMoc(hepHOM
JABJICHHH,

4. BBHICYIIHMBAHHUE.

O6opynoBanme:

A. 3xcukarop;

b. mpubop Cokcrera;

B. xonba Kinsiiscna;

I'. xom6a Bropua;

. apeomerp;

E. xomba DpreHmetiepa.

II. POTOpHBII HCTIAPHUTEND HCTIOIB3YHOT
JULA:

1. (pakIHOHHOHN MCPCTOHKH,

2. 3KCTPAKIHH,

3. OXJTAKIACHHS,

4. ynapuBaHUA JKUIKOCTH B BAKYYME .
Bri0epure oauH MPABUIIBHBIH OTBET.

3 0awia — «4»
4 6amna — «5»

3aganue ¢ BBIOOPOM OJTHOTO
MPABHIBHOTO OTBETA. BepHbIi
OTBET — 2 Oaiia.

OIIK-2.1

I. YcTanoBHUTE COOTBETCTBHE MEKIY

pearCcHTaMu 1 MCXAaHU3MOM PCAKITAH.

Kaxxno#t nudpe n3 mepsoro croadua

MOCTAaBbTE B COOTBETCTBHE OYKBY H3

BTOPOTO CTOJIONA.

Pearenrsr:

1. YKCYCHBIi anpaerua U UHAHUA KAJIUS,

2. 2-6poM -2-METHIPONIAH U BOAHBIH
pacTBOp IICTIOYH,

3. TOIYOJ H XJIOPMETAH B IPUCYTCTBHH
XIOPUJA ATFOMHHHS,

4. 2,4-mTHHATPOXTOPOCH30 U AMMHAK.

MexaHu3M peaKLyu:

A. HyKeopuIbpHOE 3aMEIICHNUE,

b. HyKICO(MILHOE TIPHCOCTUHEHHC,

B. anekTpoduiabHOE 3aMeIICHIE,

I'. anexTpoduiIbHOE PHIMCOCANHEHHE,

J1. cBOOOTHOPAANKAIBHOE 3aMEIICHIE,

E. 3n1uMuHHPOBAHHE.

III. Peakuusa a30CoOUETaHUS 3TO:

1. peakrms 31eKTPOUIBHOTO
3aMCINCHUS AKTUBHPOBAHHOTO
apPOMATHUYCCKOTO COCTUHCHHUS C
KATHOHOM apUIIHA30HHUS,

2. peaxims 3ICKTPOPUIBHOTO
3aMCIICHUS IC3AKTHBUPOBAHHOTO
apPOMATHYCCKOTO COCTUHCHHUS C
KATHOHOM apUIIHA30HHUS,

3. peakumsa HyKJIco(hUIBHOTO
3aMCIICHUS AKTUBHPOBAHHOTO
apPOMATHUYCCKOTO COCTUHCHUS C
KATHOHOM apUIIHA30HHUS,

4. peaxims HYKJICO(PHIBHOTO
3aMCIICHUS IC3AKTHBUPOBAHHOTO
apPOMATHUYCCKOTO COCTUHCHUS C
KATHOHOM apUIIAHAZ0HUSL,

Hmeercs moJIHOE BEPHOE
PCLICHHUE, BKTIOYAOIICE
TIPAaBIIIBHBIA OTBET — 4 Oanna; Tpu
MIPaBIIIBHBIX OTBETA — 3 0amna,
JTBA MPABIIIFHBIX 0TBETA — 1 Oam,
JOTYHICHO TPH ONIHOKH —
0amos.

1 6amn — «3»

3 bamma — «4»

4 damna — «5»

3amganue ¢ BEIOOPOM OJTHOTO
MPABHIBHOTO OTBETA. BepHbIit
OTBET — 2 Oaia.

OIIK-1.2

1. JIerkoBocCIIaME HAFOIIIIMHECST

KHAOKOCTAMH ABJIIAKOTCA BCC COCAUHCHUA

paza:

1. aueroH, rAMIEPUH, UITHUIOBbII
3¢up;

Tpu TECTOBBIX 3aJaHHA C
BBIOOPOM OTHOTO MPABHIBLHOTO
pemeHuA. TpH MPaBHIBHBIX
oTBeTa — 3 Oasia, asa
MPABIIIBHBIX 0TBETA — 2 Damna,













pacTBOp Opoma ((h€HOJIBI, APOMATHUYECCKUE aMUHBI, TPETUUHBIE YTJIEBOJOPOIBI), HO
OpA 3TOM, B OTJAMYME OT MPEABLAYLICH pPEaKIuK, TPOUCXOAUT BBIACICHUE
OpomoBoaopoaa. HepacTBOpUMOro B TETpaxjioOpUAE yIaepoAa, KOTOPBIA JIETKO
OOHapyY>KUTh TPH MOMOLIM BJIAYKHOW MHAUKATOPHOH OyMaru (CHHHIA JTJAKMYC, KOHTO
WIA YHUBEPCATIbHBIA MHAUKATOP).

2. IIpo6a baiiepa-Barnepa

KauecTBeHHOW peakuueil HEnpeaeibHBIX YIIEBOJOPOAOB SBISIETCS WX
B3aMMOJCHCTBHE C PacTBOPOM MepMaHraHara kanus. [lpm 3Tom Habmomaercs
oOeclBeUMBaHUE pacTBOpa U 00pa3zoBaHue Oyporo XJOMbEBUAHOIO OCAIKa OKCUIA
mapranma (IV). OpHako mnepMaHraHaT Kajusi TakKE€ OKHUCISET BEUIECTBA,
OTHOCSIIMECS K APYrMM KJIaccaM OPraHu4eCcKNX COEAMHCHWH (NEPBUYHBIC W
BTOPUYHBIC CIIUPTHI, ajIbACTH/IbI, APOMATUUECKUE aMUHBI U (DEHOJIBI, THOCIUPTHI U
MHOTOQTOMHBIE€ COUPTHI), HO MPH 3TOM OKHCIIEHUE HJIET HAMHOTO MEIJICHHEE.

K HECKOJIBKMM KarjisiM UCCIIETyEMOr0O BEIIECTBA MPUJIMBAOT | MJI alleTOHA,
a 3areM 1 wma 5%-Horo pactBopa kapOoHara Hartpud. [lo kammsam mnpu
nepeMemmuBaHin  100aBsl0T 1%-HBI pacTBOp mepMaHranara kanus. Po3oBo-

(uoneToBas OKpacka pacTBOpa UCYE3AET, M TOSBIAETCS OYPbIiA OCAIOK.

3. Peaknus ¢ GJiOporyilonMHOM H COJISTHOM KHCJIO0TOM

Ota peakuust xapaktepHa s aumibHoi rpynnsl (-CH,—CH=CH,), u Hu
uzomepHblie nponeHuwibHble (—CH=CH—-CH3), Hu BunmibHble (—CH=CH;) rpynmsl
HE BCTYMNAIOT B HEE.

Pearent cocrout u3 1 mu 10%-Horo pactopa (pJoporroiHa B TAHOJIEC U
O MJI KOHLEHTPUPOBAHHON COJITHOM KHCJIOTHI, €ro XpaHsAT B TEeMHOTE. [IpoOy
NPOBOAAT HA KYyCOUKE (PUIBTPOBAIBHON OyMarw, HaHOCS OJHY KaIUIK PacTBOpa
AHAJIM3UPYEMOTO BEIIECTBA M OJIHY KAIJII0 PACTBOPA PEArcHTa, B PE3YJbTATE YETO
NOSIBJISIETCS KEITask MIIM KpacHasi OKpacka.

4. Peakums {nnbca-AJbaepa



Jlns oOHapy>KeHUsI COMPSKEHHBIX JAUEHOBBIX YIJIEBOAOPOJOB MCMOJb3YIOT
PEAKIIMIO TUEHOBOTO CUHTE3a C aHTUPUIOM MAJIEHHOBOM (M1 XJIOpMAJIEMHOBO )

KHC-JIOTBI IPHU HAaI'PCBAHUMU

i 0
= CH-C —
(FH CH, o N 0 — = O\ 0
CH=CH, CH-(“:/ —

O O

Ecnu npo6a nonoxkurenbHa, 00pa3yeTcss KpUCTaUIMYECKHA 0CaoK.

5. Peakuust mo/iydeHusi aeTWICHUAOB cepedpa u meaun

ATOMBI BOJIOPOJIA Y AlICTUJICHA, B OTJIMYKME OT ATUJICHOBBIX YIJIEBOJOPO/IOB,
MOTYT JIETKO 3aMEIAThCs HAa METAJUIBI ¢ 00pa30BAHUEM COOTBETCTBYIOIIUX COJICH.
[TomoOHbIEe CBOMCTBA XapaKTEPHBI U T MOHOATKWI3AMEILEHHBIX AlleTUIICHOBOTO
psna.

Jlnsg nony4yeHus aeTuaeHnaa cepedpa B npoOUpKy HAIMBAKOT 2 M 1%-HOTO
pacTBOopa HUTpara cepedpa U npUOaBIAIOT MO KarisiM 5%-HbIi pacTBOp aMMHaKa
JI0 TIOJIHOTO PacTBOPEHMS 0Opa3yrolIerocs BHaYaje ocajaka okcuaa cepedpa (I).
Uepe3 MoOJyYEHHBIH PacTBOpP MPOMYCKAIOT alleTWJICH M HAOJNIONAIOT BbIMAACHUE

KEITOBATO-CEPOTO OcajIKa areTUIeHn1a cepeopa.

CH=CH + 2[Ag(NH,),]OH Ag-C=C-Ag}+ 2H,0 + 4NH,

AUCTHICHU T
cepedpa
Jnsa nonydyenust aneruneHuaa meaum (1) B mpoOupky HaimBaroT 2-3 M
aMMHAYHOTO pacTBopa xyiopuaa mead (I) m mpormyckaroT 4epe3 HEro aueTHIICH.
BecuBeTHBIN pacTBOp CHavajla OKpAIIMBACTCS B KPACHBIN LIBET, a 3aTEM BBINAAACT

KpacHO-Oypbiid ocaaok aneruieHuaa meau (1).
CH=CH + 2[Cu(NH,),]Cl — Cu-C=C-Cuy+ 2NH,CI + 2NH,

AUCTHICHHU
mem (I)

6. Peaknusi Ha apoMaTH4YeCKHeE YIJI€BOAOPOIbI

YroObl OTIIMUWTE aApPOMATHUYECKHUE YIJIEBOAOPOJBI OT alnu(aTUUECKHX,

UCTOJIB3YIOT PEAKIUI0 AJIKWIMPOBAHUS APEHOB XJIOPO(GOPMOM B MPUCYTCTBUU



KatajuMzaropa xjopuia amioMuHus. [Ipy 3TOM apoMaTHYECKUE YIIEBOIOPOIbI
00pa3yroT MPOIYKTHI, OKPALLIEHHBIE B SPKUE 1IBETA.

B npoGupky ¢ 2-3 ma xjopodopmMa, BBICYIIEHHOTO Haj XJIOPUIOM KaJlblus,
BHOCSAT 2-3 kamm O¢H30J1a (Ui IPYroro ucciaeayeMoro emectra). Conepkumoe
MPOOUPKY TIIATEIBLHO MEPEMENTUBBAIOT U 100aBISIOT ~0,5 ' (Ha KOHUMKE IITATENs)
XJIOpU/Ia AJTIOMUHMS, MPUYEM YacTh KaTaau3aTopa AOJKHA MOMacTb Ha CTEHKU
npoOUPKH, CMOUYECHHBIE pearupyrouMMu BelecTBaMu. CTEHKH MPOOUMpPKH W caM
pacTBOp OKpacsaTcs: B ciydyae O€H30Jla M SKUAKUX alKUJIOEH30JI0B B 3KENITO-
OpaH>KEBBIN 1IBET, B CJIy4ae aHTpalleHAa — B JKEJITOBATO-3€JICHbIM LIBET, B Ciy4ac
Haramua n udenrna — B rony0oBaTo-3€JICHbI UBET; B caydyac (PEHAHTPEHA — B

Iy PIIy PHO-KPACHBIN IBET.

I'mJAPOKCHIIPOU3BOAHBIE YIJIEBOAOPO0OB

ODHOATOMHBIE CITUPTEI

1. IIpoGa {xouca

B npoOupky HanmBaroT 1-2 M1 XpOMOBOI cMeCH 1 TOOABJISFOT 110 KAIJISIM [TPH
BeTpsixuBanuu 0,5 mut cnupra. [lepBUYHBIE W BTOPUYHBIE CIUPTHI PEATUPYIOT C
XPOMOBOM CMECBIO B TCUEHUE HECKOJNIBKUAX CEKYHJI, IIPA 3TOM PAaCTBOP MYTHEET U U3
OPaH>KEBOTO  CTAHOBUTCS  TOJNyOOBATO-3€JICHBIM. TpETHYHBIE COUPTHI  HE
OKHUCIAIOTCS XPOMOBOM CMECHIO, TOATOMY HE JArOT 3TOM PEAKIINU.

2. IIpoGa /lenmxke

[Ipn B3aUMOJECHCTBMM C PEAKTUBOM JIEHW)KE TPETHUYHBIC CHOUPTHI
JAETUAPATUPYIOTCA B OJIE(IUHBI, KOTOPBIE C COJIIMH PTYTH 00pa3yrOT OKpAlICHHBIC
NPOAYKTHI IPACOEAUHEHUS.

PeaktuB Jlenmke rorossat, pacteopsist B 100 mu Boabl 5 T okcuaa prytu (11)
(i cyabdara pryta (I1) u 20 MJT KOHIEHTPUPOBAHHOM CepHOM KUCI0ThI. K 1-2 Mt
TPETHUYHOTO CIUPTA TOOABIISIOT MO KaIUIsIM PEakTHB JIeHKe, Mpu 3TOM oOpa3yercs

0Caa0K JKCJITOIro WK KpaCHOI'O IBCTA.



3. IIpoda Jlykaca
KoHLEHTpUpOBaHHas COJIIHAs KUCJIOTA NPU B3aMMOJCHCTBHM CO CHUPTAMH
cnocoOHa 3aMenarh TMAPOKCHIBHYIO TPyNy ¢ 00pa30BaHHEM HEPACTBOPUMBIX
B BOJIC XJIOPUCTHIX anKWiIOB. OJHAKO B 3aBUCUMOCTH OT CTPOCHMS CIUpTa 3Ta
peaKIMsl MPOTEKAET € PANIMYHONM CKOPOCTBIO. TpeTHdHbIE COUPTBL OBICTPO
BCTYIIAIOT B PEAKUHUIO C KOHIEHTPUPOBHHOW COJITHOW KHUCIOTOM ITaKE NP
OTCYTCTBMHM  KaTaim3aropa (XJIOpuaa ILWHKa). BTopuuHblE  COUPTHI
B3aMMOJCHCTBYIOT € XJIOPOBOAOPOAOM O0Jiee MEUICHHO W B NPHCYTCTBUH
XJIOpUAA UMHKA. [IepBUYHBIE CIUMPTHI B3AMMOACHCTBYIOT ¢ peakTuBoM Jlykaca

JIMIb IIPH JINTCIIBHOM KHIITYCHUHA WJIA CTOAHUMH.

K 3 xamnsm ananmsupyemoro pactBopa nodaeistor 0,5 mur peaktuBa Jlykaca,
CMECH B30AJITBIBAIOT U OCTABJISIKOT CTOATh Ha 1-2 MUHYTHL. B ciydyae TpeTHUHOrO
cnupra o0pa3yeTcsi HEPaCTBOPUMBIH B BOJIE XJIOPUCTHIN aJIKUJI, KOTOPBIA B BUJIE
MACJIAHBIX Karelab CKAlUIMBaeTCs Ha JHE. B ciaydae ¢ BTOPUYHBIM CIHUPTOM
OPOUCXOAUT MOMYTHEHHE pacTBOpa (BBIACICHHE XJIOPIMPOMU3BOJHOTO AlKaHa
OPOUCXOANT 3HAUYMTEIBHO TO3KE — B BHAE Kamnelb). B ciyyae ¢ mepBUYHBIM

CIMPTOM PaCTBOP OCTAETCS MPO3PAYHBIM.

4. Peakuusi ¢ OKCHHATOM BaHAAUSI

[To oOpa3zoBaHWIO KPACHBIX COJbBATOB OKCUXWHOJMHATA BaHAIUs MOXKHO
OOHApY>KUTh PACTBOPUMBIC B BOJI€ HU3LIME U PACTBOPUMBIC B OCH30JIE BBICIINE
CIUPTHI.

B pacTBOpUTENSX, HE CMENIMBAIOIIMXCS C BOJOM, Hampumep, B OCH30IIE,
TOJIyOJIE, TPUXJIOPATUIICHE, 8-OKCUXWMHOJMWHAT BaHaaus (V) OKpalleH B cepo-
3eNieHbId 1BET. [Ipu 10OaBICHUM CIMPTA 3€JEHBIN [IBET U3MEHSIETCS HA KPACHBIN.

B a1ux ycnoBusix peHOJIBI, KETOHBI, MPOCTHIE 3(DUPHI, THOCIUPTHI U AMUHbI
JAr0T COOTBETCTBEHHO 3E€JICHOBATO-CEPOE, 3€TIEHOE M KEITOE OKPAaLIMBAHUE U HE
MEIAT OOHAPYKEHUIO CITUPTOB.

Pearent rotoesar, oOpabareiBast 1 My BOJHOTO pacTBOpa, coAaep kamero 1 mr

BaHajara Hatpus, 1 mi 2,5%-Horo pacteopa 8-OKCUXUHOJMHA B 6%-HOI YKCYCHOM



KHCJIOTE, 3aTEM TMOJYUYECHHYIO CMECH BCTPIXUBAOT ¢ 30 M OeH3ona. beH30abHbIH
pacTBOp peareHTa yCTOH4YUB B TEYEHUE CYTOK.

K xamne aHaim3upyeMoro BOJHOTO, OEH30JBHOIO HIIM  TOJYOJIBHOTO
pactBopa n00aBysrOT 4 Karmm pearcHTa. CMECh HArpeBarOT MPU NEPHOANYECCKOM
BCTPSIXMBAHWK Ha BOASHOM Oane mpu 60°C; yepe3 2-8 MHUHYT JIETKO 3aMETHTh
U3MEHEHHUE CEPO-3€TICHON OKPACKH pacTBOpa Ha KPACHYIO.

5. KcanTorenosasi peakuust

Coupr CMEMMBAKOT C CEPOYIVIEPOJOM W BHOCAT HEOOJBIIONH KyCOYEK
rupokcua kanus. CMecb HEMHOTO MOJAOTPEBAOT U T0OABTISIOT PACTBOP CyJib(dara
meu (I1). BozHukaeT kopuyHeBasi OKpacka, Kotopas 00yCIIOBIEHA MPUCYTCTBUEM
kcanTtoreHara meau (1). B ciydae oTpuuarenbHoil peakuuy Ha CUPT 00pasyeTcs
ocanok ruapokcuaa meau (11) romy6oro mpera.

R-OH + KOH + CS, R-O-(%-SK +H,0

S

4R-O-C-SK +2CuSO; 2R-0-C-SCu + (R-0-C-8), + 2K, S0,
S S S

KCAHTOIEHAT
meau (1)

7. Peakuus ¢ cepoii

Heneryune BropuuHbie ciupThl ¢ Temneparypoi mnasnenus 120-180°C npu
HarpeBaHWM C CEPOM JAKOT CEPOBOJOPOA, KOTOPBIA OOHAPYKUBAKOT MO YEPHOMY
Cyab(duay CBUHIIA.

B mpoOupke cmemmBarOT COMPTOBOM WM S(UPHBIA  PacTBOP
AHATM3UPYEMOIO BEIECTBA C Karuie 2%-HOro pacTBopa Ccepbl B CEPOYIIEPOAE U
UCHapSIOT CMECh 10CYXa MPU HarpeBaHuu. Haa oTBepcTreM MPOOUPKU MOMEIIAKOT
KyCOoueK (PUIbTpPOBaNbHOW OyMard, CMOYEHHOH PACTBOPOM aleTrara CBHHILA.
[TpoOupky HarpeBaroT Ha MacisaHO# O6ane npu 150°C. Ecnu peareHTHas Oymara He
nouepHeeT yepe3 1-2 MuH, To Temneparypy 6anu nosbimarot A0 180 °C.

7. Peakuus ¢ rekcanurpar-uepar (IV) ammonuem



Peakumro ¢ (NH4),Ce(NO;3)s naroT MEpBUYHBIE, BTOPUYHBIE W TPETHUYHBIC
couptel. [Ipr 3TOM >KenTas OKpacka pacTBOpa KOMILIEKCA LEPUS NPHU JCHCTBUH
CIUPTA U3MEHACTCS HA KPACHYIO.

Pearent rorossat pacrsopenuem 40 r B 100 ma 2M a30THOW KHCIOTHL. s
BOJIOPACTBOPHMBIX CIUPTOB PEAKLMIO MPOBOAAT B BOJAC, B NPOTUBHOM CIy4ae

CJIICAYCT UCIIOJIB30BAaTh BOJHO-allCTOHOBLIC PACTBOPHIL.

K 0,5 mn pacrBopa pearentra nmobaByisitor 1 MJT BOABI WJIM JUOKCaHa W 1-2 Karuu
aHAJM3UPYEMOro pacTBopa. B mpucyTCTBHMU criUpTa JKenTasi OKpacka pacTBOpa M3MEHUTCS Ha

KPacHYI0.

MHOT0aTOMHBIE COUPTEI

8. Peakumsi ¢ 00pHOIT KHCJIOTOM

B nepBoii npobupke B 2 Ma Boael pacTtBopsitoT 0,05 © aHanm3mpyemoro
BenlecTBa, A00aBsiroT Karmmo 0,02H pactBopa rMApOKCHAA HATpUsi M KaIlUTrO
¢denondranenna. Bo Bropoii mpobupke B 2 Mit Boabl pactBopsitot 0,5 r TreTpadopara
HaTpusi U 100aBystOT Kamio (enondranenHa. Od0a pacTBopa OKpAIIMBAKOTCS B

PO30BBI [IBET, KOTOPBIN UCUE3AET NPHA UX CMEIINBAHUH.

R i
HC-OH HC-O__ .

| +H,BO,=——= T JBO +2H,0+H"
HC-OH HC-0

R R

9. IIpo6a Manannpana
MHOroaroMHbI€ CITAPTHL, THAPOKCUIIBHBIE TPYIIIBI KOTOPBIX PACIIOIOXKEHBI Y
COCETHMX aTOMOB YIJIEPoAa (A TAKKE YIVIEBOBI), OKUCISIOTCS HA XOJOAY MOIHOM
KACIOTON 10 (popManbAcrua U MYPaBbUHOW KHUCIOTBI, KOTOPBIE MOTYT OBITh
O0OHapy>KEHBI COOTBETCTBYIOLIMMHI KAYECTBECHHBIMU PEAKLIASMH.
K 1-2 xamisM pacTBopa aHAIM3UPYEMOro BEMIECTBA JOOABISIIOT Karuio 5%-
HOTO PacTBOPA MOAHOW KHCIOTHI (WM nepuojara Harpus) W Kammo 10%-Horo
pacTBOpa CEPHOM KHCJIOTHIL. PEakiMOHHOW CMECH MArT MOCTOATh 4-5 MUH,
NOCKOJIBKY ~ OKHCIIEHME HMAET MEUICHHO. M30BITOK  MOMHOM  KUCIOTHI

BOCCTAHABJIMBAIOT A0OABACHUEM 2-3 Kanenb HACKIIEHHOTO pacTBopa SO,, a 3aTeM



no0aeysroT 1 kamtto pactBopa pearenta [lludda. [Mossisercs po3oBo-puoeToBas
OKpacka, CBUACTEILCTBYIOINIAS O HATMYMK B PACTBOPE allbJCTH/IA.
H,OH
((FHOH)n-l + nHIO, — 2HCHO + (n-1)HCOOH + nHIO, + H,O
CH,OH

10. Peakumst ¢ rugpoxcuaom meau (II)

CBekenpuroToBiacHHbIH Tuapokcua meaud (II) mpu B3aMMOJCHCTBUM ¢
MHOTOQTOMHBIMH CIUPTaMU 00pa3yeT KOMITJICKCHBIE COJTM TEMHO-CHHETO IIBETA.

K HeckonbKMM KamjisiM pacTBopa cyibgara MeIud TPUITUBAIOT PacTBOP
TUAPOKCUA HATPUsl U K BBIMABIIEMY MPH 3TOM TOJyOOMY OCAAKy A00aBJISIOT
J100aBJIsIOT HECKOJIBKO Karejb MHOTOaTOMHOTO criupTa. [[BeT pacTBOpa mpu 3TOM
MEHSETCS OT TOIyOO0ro 0 TEMHO-CUHETO, YTO MOATBEPKAACT HATMUNE HECKOIBKHMX

TUAPOKCUWIBHBIX TPYII, PACTIOJNIOKEHHBIX Y COCETHUX aTOMOB YTJIEPOIA.
DeHTBI

11. Peaxnust ¢ xinopugom kenesa (I1)

BonpummHcTBO (PeHONMOB M €HONOB ¢ xjopuaom skenesa (I11) oOpasyror
WHTCHCUBHO OKpAIICHHBIE KOMIUIEKCHbIE coiu. OOBIYHO TpPU 3TOM PacTBOP
OKpAIlIMBAETCSl B CUHUA WM (PUOJIETOBBIA IIBET, HO HEKOTOPHIE MPOU3BOAHBIC
(eHOJIOB MOTYT JaBaTh 3€JIEHOE WM KpacHOe okpammBaHue. s ¢eHosnoB 3Ta
peakiums HauOoJiee IPKO MPOSBISAETCS B XJIOPOPOpME, MEHEE SIPKO B BOJIE U C1a00
— B cnupre. EHonbl fgatoT Hamboliee SPKYIHO OKPacKy B CIUPTE WU APYyrom
OpPraHu4eCKOM PaCTBOPUTEIIE, YEM B BOJIE.

Heckonbko KpucTayuioB peHosa (UM Jpyroro UCCIeayeMoro Npou3BoIHOTO
(heHoJ1a) paCTBOPSIOT B 2 MJT BOJIbI MJTH XJI0pogopMa, a 3aTeM J00aBstoT 3-4 Kanjiu
2%-Horo pactBopa xyopunaa >xenesza (III). B 3aBucumoctm 0oT umcciemxyemMoro

BEIIECTBA, MOJTYUYEHHBIE KOMITJIEKCHBIE COJIA UMEIOT CEAYIOIIY 0 OKpackKy (Tadi. 1).



Taonuua 1. O6HapyxeHue (PEHOJIOB MO PEAKIIUU C XJIOPUJIOM JKEJe3a

OKpacka KOMHIEKCHO20 Hceneoyemoe geuecmso
COCOUHECHUA
(heHOJI, PE30PILIMH, CATUIUIIOBAs KACIOTA,
duoseToBast CAJTULIWJIOBLIA aJbACTU, /- U 0-OKCUOCH3ANBACTU/I, OL-
Hadron
0-, M- ¥ N-Kpe30J1, 1,3-KCUJICHOJI, TUAPOXUHOH,
Cunss (IOPOTJIIOLMH, - U TPUOKCUOEH30iHASL KUCITOTAa,
OKCHHa(TOHHAs KACIO0Ta
MAPOKATEXHUH, TOMOMMPOKATEXUH, MPOTOKATEXOBbIH
3enenas
anbaerun, B-madron
CuHe-3enieHas OKCUTHAPOXUHOH, 3.4-THOKCUOCH30MHA KUCII0Ta
KpacHas HUTPOCATIUIUIIOBAS KACIIOTA, O-OKCUTHO(TAJICBast KUC-
JI0TA U HEKOTOPBIC OKCUMBI

12. IIpo6Ga JInGepmana

MHuorue ¢peHonbl 00pa3yroT ¢ a30TUCTONH KHUCIOTON A-HUTPO303aMELICHHBIE
(I), koTopble M30MEPU3YIOTCS B n-XUHOMAOKCUMEI (II) M 3areM, KOHACHCUPYSCH C
U30BITKOM (JEHOJNIAa B MPUCYTCTBMM KOHIUEHTPUPOBAHHON CEPHOM KHUCIOTHI,

nepexoaat B uHAopeHomsl (111):

o oD -G
II . I

I
n-3aMeeHHbie EHOJbI U HUTPO(EHOIIBI HE B3aUMOICHCTBYIOT ¢ a30TUCTOMN
KHUCJIOTOM.

B Turiie BeIinapuBaroT 10CyXa KAauio pacTBOpa aHATU3UPYEMOIO BELIECTBA,
00pabaThIBalOT CYXOM OCTATOK KaIliei CBEXKEMPUTOTORJIEHHOTO peareHTa (1%-Hbli
pacTBOp HUTpaTa HATPUS B KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTE) U OCTABJISIOT HA
HECKOJIbKO MUHYT. 3aTEM CMECh OCTOPOKHO pa30aBISIOT KaIJIei BOJIbI, MOCIIE YETO
WHTEHCUBHOCTH OKpackh OOBIYHO YycujmBaetcs. [lo  OXJIaKIEHUU CMECh
noAmeaunBaroT 4M pacTBOPOM THUAPOKCUIA HATPUS, B PE3YILTATE YEr0 4acTo

MPOUCXOJIAT JANbHENIICE U3MEHEHUE OKpacKu (Tad.2).

Tabnuia 2. O0Hapyskenue ¢geHo/i0oB peaknueii JIudGepmana




Denon Oxpacka 8 KUCIoM U WeJI0YHOM PACmEopax
deHon CuHsIs —> KpacHas —> 3eneHas
Pesopuun KpacHast — cuHss
[Tnpokarexun 3eJieHass — KpacHas —> KPOBABO-KpacHas
['uapoxuHoH 3eneHas —> KpacHas
[Tuporannon duosieToBas — Oypas
Opcun Kenrtas — KpacHas — nyprypHas
DOIOPOrIOLUH KposaBo-kpacHas
Tumon 3esieHass — KpacHas —> CUHsA
Oennncanuuumnar (canon) | 3eaeHas — KpacHas —> CHHSS
1-Hadron 3eeHas
2-Hadron TeMHO-3eneHas

13. IIpo6a MuJisioHa

Peakuust OCHOBaHa Ha MOSIBJICHMHM KPAaCHOTO WIIA SKEITOTO OCaaKa MpH
B3aMMOJCHCTBHH (DEHOJIOB C A30TUCTON KUCIOTOM, coneprkameit nurpar pryTtH (1D).
[Tpu pacTBOpEeHHH OCaIKa B a30THOM KUCJIOTE 00pa3yeTcs KpacHbIi pacTBop. B 310k
peakuuu BHaYajne oOpa3yercs HUTPOCOSAMHEHHE, KOTOPOE 3aTeM pearupyer ¢
n30bITKOM (eHoNa. Peakums MusioHa moJio>KuTeNbHA TAKKE HA AaHUJIAH U TIPOCTHIE
3(upsl GeHOJIOB U OCOOCHHO YYBCTBUTENIbHA HA 1-3aMEUICHHBIE (PEHOJIBI, KOTOPHIC
HE PEarupyroT ¢ a30TUCTOM KuCIoTOH. OAHAKO 0- U M-3aMENICHHBIC (PEHOJBI U
OKCHAHTPAXWHOHBI JAKOT OTPHLIATEIBHYIO PEAKLIUIO.

PeareHT rotoBAT pacTBOPEHHMEM 2 I PTYTH B ABIMSIICH a30THOM KHUCIIOTE
(paBHBIE KOJIMYECTBA) C MOCICAYIOUIMM pa3zdarieHueM 4 M Boabl. B dapdoporom
TUTJIE KAIUIK0 aHAIM3UPYEMOTO BEIIECTBA, PACTBOPEHHOTO B BOJAE, STAHOJE WIIA
IU3TUIIOBOM 3(Upe, CMENIMBAIOT C KAIJIEH peareHTa U BBIACPKUBAIOT B TCUCHUE
HECKOJIbKMX MUHYT. ECIIi KpacHast OKpacka He MOsBISETCS, TO CMECh HAPEBAOT 10

KHUIICHUA.

14. Peakuusi ¢ OpOMHOIT BOO¥i

@DeHONBI CO CBOOOJHBIMHA OPTO- M TMAPA-TIOJIOKCHHUSIMH 00ECLIBEUNBAKOT
OpOoMHYI0 BOAY M 00pa3yroT MPOAYKTHI 3aMELICHHS, KOTOPbIE OOBIYHO BBIMANAIOT B

0CaJ0K.




B nmpobupky HanuBaroT 1 MJI aHAIM3UPYEMOrO BELIECTBA U MOCTENEHHO MO

KarisiM MpuJIKBaroT OpoMHyto Boty. HaOmtonaroT oOpa3zoBaHue ocajka.

15. Peaknus ¢ 1Ua30C0eTHHEHASIMH

@DeHOMBI BCTYMAKOT B PEAaKLUU a30COYETAHUS C JAMA30COCIMHEHUSMH C
00pa3oBaHMEM OKpPAIICHHBIX TPOAYKTOB. Yarie Uisi Ka4YeCTBEHHOTO OMpPENCTICHUS
(P€HOJIOB UCMOJIB3YIOT TUA30TUPOBAHHYIO CYJIb(PAHUIOBYIO KUCIIOTY.

B npoOupke pacTBOPSIOT HECKOJBKO KPUCTAILIOB peHoa B 1,5 i1 Bojbl. B
apyroii npobupke pactBopstoT 0.5 r cyiab(aHmioBod KucioTel B 1,5 mia 2M
pacTBOpa ruAPOKCUAA HATPUs, 100ABIAOT pacTBOp 0,2 © HUTpUTA HATPHUS B 2,5 MJ
BOJIbl M BBUTMBAIOT COACPKMUMOE B CTAKAH € 2 MJI XOJIOJTHOTO pacTtBopa 2M ConssHOM
KHUCJIOTBI € KyCOUYKOM Jibaa. K TOJNy4eHHOH COMM AMA30HUS TPUIIUBAKOT TPH
NEPEMEINMBAHUM PACTBOP (eHONa W3 MEpPBOM MPOOHMPKM, a 3areM pacTBOP
TMIPOKCHA HATpHsl A0 WICJIOYHOM peakuuu (KOHTPOJIb MO YHUBEPCAIBHOMN

WHJUKATOPHON Oymare):

HO3S@—NH2 proRTa H@S@—N;Cl'

Cyb(haHUIOBASL
KHCTIOTa

s e O on g ron

OKPAICHHOC COCAWHCHUC

16. Peakuusi co mieJ1049b10

(h€HOJIBI PaCTBOPSIIOTCS B pa30aBIECHHOM PACTBOPE €IKOTO HATPA BCIIEACTBUE
oOpa3zoBaHusl PacTBOPUMBIX B BoJE (eHomITOB. CHHUPTHI €O IIEJTOYbID HE
pEarupyroT, IO3TOMY HEPACTBOPUMBIE B BOAC CIUPTHI HE PACTBOPSIOTCS UB LIETIOYH.

B npoOupky moMemaroT HECKOJIBKO KPUCTANIMKOB ()EHOJIA U MPUIIMBAIOT
MTOCTEMECHHO MPU BCTPAXUBAHUM 5%-HbII PACTBOP TMAPOKCHAA HATPHS A0 MOJTHOTO
WX PACTBOPECHUSL.

KAPBOHWJIBHBIE COEIMHEHUA



Anbaeruanl

1. IIpo6a ToJunenca

B uucroit npoOupke roToBAT aMMUAYHbIA pacTBOP ruapokcuaa cepedpa. K
2-3 M1 1%-HOro pactBopa HHTpara cepeOpa MpU BCTPSIXWMBAHWUW MO KAIJIsIM
npuOaBIAIOT 5%-HbIi pacTBOP aMMHAKa 0 TEX NOP, MOKA 00Pa3yIOIIMIACS BHAYAIE
0CaJ0K MOJIHOCTBEO HE pacTBOpUTCs. K mpo3pauyHoMy, OECLIBETHOMY aMMUAYHOMY
pPacTBOPY THAPOKCHIA cepedpa MpHOaBISOT HECKOJIBKO Karelb 5%-HOro pacTropa
(dopmanbaeruaa. [IpoOMpPKY HECKOIBKO MUHYT HAarpeBalOT HA BOJASHONW OaHEe mpH
temneparype 70-80°C wim Ha ra30BOM Topenke 10 Hadajga noOypeHusl pacTBopa.
Janee peakuus uaet 6€3 HArpeBaHusl, i METANTMYECKOE cepeOPO BBINAAACT B BUJIE
YEPHOr0 OCAAKAa MM OCAXKIACTCS HA CTEHKaX NPOOMPKH B BUIE OJIECTALIETO

cepeOpsHOTO HaJeTA.

0
R-C</H + 2[Ag(NH,),]OH R-(|3=O +2Ag + H,0 + 3NH,

ONH,

2. IIpoGa ®ennHra

ANpIETUABl JKAPHOTO PsAa BOCCTAHABIMBAKOT JIBYXBAJICHTHYIO MEIb B
OJHOBAJICHTHYIO. B KadecTBE peakTHBa, COACP)KALIETO WOHBI MEIH, IMPUMEHSIOT
peakTuB denuHra. PeaktB denuHra rotoBar nepen ynorpedbieHueM, cMEInBast
pacTBop cyabdata MEOM W INEJIOYHOH pacTBOP CErHETOBOM CONMM (KaaueBo-
HATPUEBAS COJIb BUHHOM KUCIIOTHI).

B npobupke rortoesar peaktuB denmHra, cimBas mo 1 MJI MCXOAHBIX
PacTBOPOB, U NPHOABIIAIOT HECKOIBKO KalleJlb PACTBOPA UCCIEAYEMOIO BEILECTBA.
BepxH010 yacTe npoOUpKe HArpeBaroT B IUIAMEHH TOPEJIKA 0 HA4YaJla KATIEHUS U

HAOJFOJA0T NOSIBIIEHUE YKENTOTO WM KPAcHOro ocaaka okcuaa meau ().

OOK COOK COOK
CH-O~__ .-O-CH 0 CHOH
UNcul T +R-CL +2H,0 R-C=0 + Cu,0f +2]
CH-O- \o-(le H (I) n (leOH
|
COONa COONa COONa

3. Peakuus ludda



DYKCUHCEPHUCTYIO KHUCIIOTY TOTOBSAT, Mpomyckas okcua cepol (IV) yepes
0,1%-HbI# pacTBOP (PyKCHHA A0 OOECIBEUMBAHHSI.

K 1 mi mpo3paunoro 6ecuBeTHOTO pacTBopa ()YKCUMHCEPHUCTOM KUCIIOTHI
NO0aBISIOT MO KamisM BOJHBIA PacTBOP MCCIECAYEMOTO anmpacruaa. Yepes
HEKOTOPOE BPEMSI MOSABIAETCS (PUOJIETOBASI OKPACKA.

4. Peakuusi ¢ MaJIaXUTOBBIM 3€JICHbIM

Peakuuro npoBoAST HA UHAMKATOPHON Oymare, MPOMUTAHHOW MAaTaXUTOBBIM
3eseHbIM. J[JTst 3TOr0 B3My4yuBarOT 0,8 T MajlaxuTOBOTO 3€JEHOTO B 6 MJT BOJBI U
NEPEBOAAT B PacTBOp, A00aBysAs 3 I Cyab(UTa HATpUsl MPHU HATPEBAHWU. 3aTEM
N00aBisAOT emie 2 r cylb@uTa HATpus W PpacTBOp (PUABTPYIOT. B X0onoaHbIi
JKENTOBATHIA (PUIIBTPAT MOTPYKAKOT MOJOCKU TOHKOW (PMIBTPOBAILHON OyMaru u
BBICYLIMBAIOT UX HA BO3AYXC.

Kammo HelTpanbHOro pacTBopa apAeruia NOMEIIAT HA WHANKATOPHYIO
Oymary, MpONMUTAHHYIO MAJIAXUTOBBIM 3€JICHBIM, 00Pa3yeTCs 3€JICHOE MATHO.

5. Peakuus ¢ 0-1HaHU3UAHMHOM

Kammo ananm3upyeMoro pactBopa CMEMMBAKOT ¢ 3-4 KauisiMu
HACBILIEHHOTO pacTBOpa o-AWAHU3UIMHA B JIEASHON YKCYCHOW KucioTe. Jlaxke Ha
XOJIO[ly MOSBIIETCS JIETKOE OKPAIIMBAHKAE, KOTOPOE YCUIIMBAETCS MPH HArPEBAHUA

(Tabn. 3).

H,CO OCH,
H, NH, +RCHO

H,CO OCH,

RHC=N O O N=CHR + 2H,0

O- THaHU3 UJUH

Tabnuna 3. O0HapyxkeHue ajlbJAerA0B M0 PeaKINu ¢ 0-THAHU3HIUHOM

Anvoecuo Orpacra
Hd X01100Y npu HA2PpeBaHUU
DopManbaeTU bneano-xenras OpanxeBo-Oypas
AlleTaibIeTH A OpanxeBast TemHo-Oypas
[Tapanbaerun OnuBKOBO-3€JIEHAsI KpachHo-Oypas
AKpOJIEH KpacHo-Oypas duosieToBO-0ypas




KpoToHOBBIH TeMHO-KpacHas bypo-kpacHas
[IponnoHOBEIH OnuBKOBO-3€n€Has Kpacnad
OHAHTOBBI KpacHo-Oypas KpacHas
AHMCOBBII TeMHO-OpaHKeBas KpacHas
Benzanbaerun OpanxeBast KpacHo-opanskeBas
CanmmuunoBbli OpanxeBas OpanxeBas
O-HUTPOOEH3ATBAETH /T 3eneHo-0ypas KpacHo-Oypas
Dypdypon KpacHo-duonerosas CuHe-(puosieToBas

6. Peakuus ¢ n-peHnjIeHANAMHHOM

[lepokcua BOmOpoJa B KUCJIOW WM HEUTPATBHOW CpPEAE OKHUCISIET
n-PEHWICHIMAMUH B XWHOMJHOE COEAMHEHWE YEPHOrO IBETA, W3BECTHOE TMOJ
HAa3BAHWEM OCHOBaHUS bBaHIpOBCKOro. OKHUCICHHUE 3HAYUTEIIBHO YCKOPSAETCS B
MPUCYTCTBUAN AJIBJICTUIOB.

B HelTpaIbHBIX PACTBOPAX BCE AJIBACTH/IBI BBI3BIBAKOT YEPHOE OKPALIMBAHUE
WM TOSBJIEHUE YEPHOIO OCajKa, OOpa30BaHWID KOTOPOro MPEALIECTBYET Psil
MTPOMEKYTOUYHBIX OKPACOK.

ApOMATHYECKUE AQJIBACTH/IBI MEHEE AaKTUBHBL. B  KHCIOM pacTBOpe
anu(paTHYeCKUE albICruabl BeIyT ce0s Tak e, TOoraa Kak OOJBUIMHCTBO
apOMATUYECKHUX aJbJCTUIOB 00pa3yeT COXPAHSIOUIUECS HEKOTOPOE BPEMSI JKEIThIE
OCAJKM WIA OKpPacKy. OTH OCOOCHHOCTM B TMOBEACHUU alu(paTHYECKUX U
aPOMATUYECKHUX AJTJETUIOB MO3BOJISIOT UX PA3JINYATh.

Kammo  cBEXEnpUroToBICHHOTO  2%-HOTO  3TAHOJIBHOTO  PacTBOpa
n-peHnnenmaMmuna, 2 karmm 2M yKCyCHOM KACTOTHI U 2 Karum 3%-HOro pacTBopa
MEPOKCHIA BOJOPOJA CMEMIMBAKOT C KaIJICH aHaIM3UPyeMoro pacreopa. B
NPUCYTCTBUM albjeruja MosiBasieTcs okpacka (tadn. 4). TlosiBienue sxentoit
OKpPaCKM B KHCJIOM PACTBOPE VYKAa3bIBACT HA MPHUCYTCTBHE aAPOMATHYCCKUX
aNbICTUAOB.

PexomeHayeTcsi CTAaBUTh KOHTPOJIbHBIHN OMBIT 0€3 YKCYCHOM KUCIIOTHI.

Tabnuia 4. O0HapyKeHue ajbAeru0B Mo peakuuu OKUCICHUSA

n-(peHUIeHANAMUHA EPOKCHIOM BOAOPOIA

Anvoecuo Hszmenenue oxpacku 6 pacmgope




KUCIOM HeUmpdaibHOM
dopmanbAeTuz 3enenas —> yepHas YepHast
AneTanbaeru 3eneHast — depHast Yepras
ITpormmoHOBEII bypas — gepnad bypas — uepnad
OHaHTOBLIH 3eneHas — yepHas duosnerosas — yepHas
TTALEPUHOBBIN duoseroBas — yepHas 3eneHoBaTas — YepHas
KpoToHOoBEI# Ceerno-Oypas — uepHas | bypas — uepnas
bensanpaerun Kenras Kenras
(raneBbiit Kenras YepHas
CanuuuioBbii OpamkeBas — depHas XKenras — uepHas
AHWCOBBII CeeTno-xkenras bypas
o-HutpobeH3anbaerua duoneroBas duoneroBas — yepHas
Banwnmn Kenras bypas — 4yepHad
KopnuHsbrit OpanxeBas duoneroBas — yepHas
Ketonbi

7. Peakumsi ¢ 0-HUTPOOCH3A/IbACTHIOM

[Ipu neiicTBMM B IIEJIOYHOM PACTBOPE O-HUTpOOEH3albJEruga Ha
METHJIKETOHBI 00pa3yeTcsi MHIUTO.

K kamie uccneayemMoro pacteopa J00aBIIstOT KAk HACKIIIIEHHOTO pacTBOPa
0-HUTpOOEH3aNIbAeTHAA B 2M TUAPOKCUIE HATPHsI, CIErKa HAarpeBaroT B BOJSHOMN
0aHe W OXJIAXKACHHYI CMECh BCTPSAXHUBAKOT C 2-3 Ml xjopodopma. CuHsis OKpacka
xJIopohopMa yKa3bIBAET HA MPUCYTCTBUU METUJIKETOHA

AJbJerujibl H KETOHbI

8. Peakuusi ¢ HUTPONPYCCHIOM HATPHS

B npucyrcrBum Hutponpyccuaa Hatpus Nax[Fe(CN)sNO] ampaeruasl u
KETOHBI (Ta0N. 5) Jat0T COCAMHEHMSI, OKPAIICHHBIE B KPACHO-(PHOJIETOBBIH LIBET.

B npoOupky HanuBaroT 1 mul BOabl ¥ 2-3 Kaljld UCCIIEAYEMOTrO BEIIECTBA,

3areM A00aBiisitoT 1 Ma 5%-HOro BOJHOTO pacTBOpa HUTPONPYCCHIA HATPHUS U




HECKOJIBKO  Kamenb  30%-HOro  pacTtBopa TuApoKcuaa  Harpus.  Uepes
HEMPOJOJKUTEIBHOE BPEMS, IMOCJIC BO3HUKHOBEHMSI JIETKOTO OKpaIIMBaHUS,
N00aBJsrOT 1-2 Kamm JeAssHOW YKCYCHOM KHUCIIOThI. KpacHas uiu CHHsISL OKpacka

YKa3bIBACT HA NPUCYTCTBUC MCTHJIKCTOHA WK aJIbACTHUAA.

Tabnuna 5. O0OHapy:KeHHe KeTOHOB N0 PeaKIHN ¢ HATPONPYCCHAOM HATPHUSI

Coeounenue Oxpacka
Anieto(heHOH Cnusg
ALeToH Pozosas
MeTHIISTHIIKETOH Pozosas
MeronrentaHoH bypo-duonerosas
MeTHIICTEapUIIKETOH Kpacnas
ALICTUIALIETOH [TypnypHas
AUETOYKCYCHBIN 3pUp OpanxeBas

JnaneTu

bneaHo-po3oBas

B wenounoi cpene kpacHas,

I Iuposuno Hag KACJI0Ta o
p pat B KMCJIOH — rpsisHO-Oypasi

AneToHImKapOOHOBas duoneroBas
KHCIIO0TA

9. Peakuusi ¢ THMEIOHOM

2-3 Kamam UCCAeAyEMOro BEIIECTBA MOMEIIAIOT B MPOOUPKY, 100aBstoT 0,5
MJT BOABL B 1-2 karmm 10%-HOro cnuproBOro pacTBopa AMMENOHA, COMCPHKAIIETO
stunar Hatpus. CMECh CJIErKa HarpeBarOT B TEUCHHE 3-5 MUH J0 0Opa3oBaHUs
MOJIOYHOM CYCIIEH3UU. BhIageHue 0caika sIBIECTCS MOJ0KUTEIIbHON peakiuei Ha
ANbACTUABI U KETOHBI.

10. Peaxknust ¢ ruapocyabpurom HATpPUSA

AJBJETH]IbI, METUJIKETOHBI ITPU B3aUMOJCHCTBUM C THIPOCYIB()UTOM HATPHUS
00pa3yloT TPOU3BOAHBIC, KOTOPHIE XOPOUIO KPUCTAUIA3YIOTCS B BOJHBIX
pacTBopax.

B npoOupky NOMENIAIOT HECKOJBKO Kamejib MCCIEIyEMOro BEHIECTBA,
npwinBaroT 1 Mj1 cupTa M 1MJ1 HACKIIICHHOTO PacTBOPA TMAPOCYJIb(UTA HATPUS.
CMech CUIbHO B30ANTHIBAKOT. BhIMajcHWE OcCaJka CBUACTEIBCTBYET O HAJIMYWU

KapOOHWJIBHOTO COEAMHEHMUSI.




11. Peaxnus ¢ 2,4-A1MHUTPOPEHUITHAPAZHHOM

AJNbAETUABI U KETOHBI MOKHO OOHAPY>KUTH MO PEAKLMH ¢ PEHWITHAPA3UHOM
M €r0 NPOU3BOJAHBIMHA.

K 1 mn rugpoxnopuaa 2,4-auautrpodennnruapasnna nodasistor 0,1 mn
UCCIIEyEMOT0 BEIIECTBA, PACTBOPEHHOIO B | MJI 3TUII0BOIO cniupTa. PeakmoHHy0
CMECh HAIPEBAKOT HA BOASHOM OaHe, a 3aTeM OXJIaKIarT Ha Bo3ayxe. [1pu Hannumum

Kap6OHI/IJ'IBHOFO COCAMHCHHA BbIIIaAacT 0CAA0K KCIITOIO WJIK KPaCHOI'O IBCTA.
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KAPBOHOBBIE KHCJIOTbBI

1. Onpenenenune pH cpeabt

BoaHble WM BOAHO-CIHMPTOBBIE PACTBOPHI KAPOOHOBBIX KHCIIOT AAOT
OTYETJIMBYIO KHCITYHO PEAKIIMIO HA MHAMKATOPBI (JTaKMYC, KOHTO). OIHAKO CIeAyET
UMETH B BHJy, YTO KUCIIYIO CPEAy JArOT U APYTHUE COSAMHCHUS, HE COACPIKAIUE
KapOOKCHITbHOM TPYIIIBL

2. Peakuusi ¢ ruApoKapOOHATOM HATPHUS

B npoOupky HanmBaroT 1-2 MJ HACHIIMICHHOTO pacTBOpa I'MapokapOOHaTra
HATpus U 100ABIAIOT 2-3 KaIUIA UCCIEAYEMOTO BEIIECTBA. BhIACIEHUE My3bIPEKOB
ra3a yKa3blBacT HA HATMYUE KHCIIOTHI.

3. IllBeTHBIE peakuuu

K 2-3 M uccaenyeMoii KUCIIOTHI 100ABISIOT MO KamjisiM PacTBOPHI XJIOPUAA
xeneza (I11I), xnopuaa kobanera u cynabsgpara meau (II). B pesynbrare pacTBOpSI

MPUOOPETAIOT PA3IMYHYIO OKpacKy (Tadit. 6)

Tabnuia 6. IlBeTHBIE peakuun coeTMHEHUId,
CoepKAIUX KAPOOKCHIBHYIO IPYIILY

Opeanuyeckoe

coedunene Pacmeop FeCls | Pacmsop CoCly | Pacmeop CuSOy




AneTUICATUIIOBAs . . .
Po3oBerii ocanok | Po30BBINA 0Camok | 3eNEHbI 0CaI0K
KUCJIOTA
Cammanmiosas DUOETOBBIN . 9
Po30BbIi pacTBOpP | 3€ICHBINA PACTBOP
KUCJIOTA pacTBop
KpacHo-opankeBblit . .
YKCyCHas KUCJIOTa Po3zoeiii pactBop | ['omy0oii pactBop
pacTBop
. Ocatok TEJIECHOTO . .
beHzoiinas kucnora HBeTa Po3zoseiii pactBop | [Nosy0Ooii ocanok
3eneHoBaro- . .
JIuMoHHas kuciora . Po3zoeiii pactBop | ['omy0oit pacTBop
JKEJITBIN PACTBOP

4. Peakuust 00pa3oBaHMsi HEPACTBOPHUMBbIX COJICH

1-2 M wmeecneayeMoro pactBopa HEHWTPAIM3YHOT HECKOJIBKMMHU KAIUISIMH
TMIPOKCHIa HATPUS (KOHTPOJIb MO MHAMKATOPY). A 3areM AO0ABISIOT MO KarjsM
KOHUEHTPUPOBAHHBIM PAacTBOP HUTpATa CBHHIA, HUTpaTa cepedpa Win XJIOpUaa
Oapust. OOpa3oBaHuE OcalKa CBUACTEIBCTBYET O HAIMYMU KAPOOHOBOM KMCIIOTHI B
UCCIIETyEMOM PACTBOPE.

S. Peakuust ¢ rHAPOXJIOPHAOM T'HAPOKCHIAMHHA

KapOGoHOBbBIE KHCIOTBI W QHTUAPUIBI KHACIOT MOKHO JIETKO TEPEBECTH B
TMIPOKCAMOBBIE KHCIOTBHL. B CITA0OKHMCIBIX pacTBOpax BCE THAPOKCAMOBBIE
KHCIIOTHI B3aMMOJENCTBYIOT ¢ HOHaMH Fe’* ¢ 00pa3oBaHMEM KOMIUIEKCHBIX
COCIMHEHMI, OKPAILIEHHBIX B KPACHBII WM (PUOJIETOBBIN LBET (Tad. 7).

Kammo uccnenyemMoro pacteopa BBINAPUBAKOT B TUIJIE JOCYXa, M CyXOW
ocTaTok 00padaThIBAKOT IBYMS KAIJIAMU THOHMIXI0pUAA. CMeCh HCNapstOT MOYTH
J0cyXa, 3areM J00aBIIIOT 2 Kaljld HACBHIIIEHHOTO ASTaHOJBHOIO PacTBOpa
TUAPOXJIOPUIA TMAPOKCHUIIAMMHA U HECKOJIBKO Kanenb 0,5M 3TaHOJIBHOIO pacTBopa
TMIPOKCH/IA HATPHS A0 IIEJIOYHON CPEeABI MO JAKMYCY U CHOBA HarpesaroT. [locne
OXJIAKACHHS CMECh TIOJKHCIISOT HECKONBKUMU KaryisiMu 0,5M COJIIHO#M KUCTOTOM
1 100aBisiOT Kammo 1%-Horo BoAHOro pacteopa xjopuaa skenesa (III). Bypo-
KpacHasi OKpacka nepexoauT B (PUOJIETOBYHO.

RCOOH + SOCL,—> RCOC1 + SO, + HCl
RCOCI + NH,OH + 2NaOH —RCO(NHONa) + NaCl + H,O

Tabnuia 7. O0HapykeHue KapGOHOBBIX KHCJIOT
nepeBoI0M UX B 'HIPOKCAMOBbIE




Kucnoma Oxpacka xomnnexca ¢ e’
YKCcycHas duroseToBO-KpacHas
MOHOXJIOpYKCYCHAs duoseroBas
JIMXJIOpyKCycHas KpacHo-duonerosas
1-AMMHOYKCYCHAs Jlunosad
[TaneMuTHHOBAS Bbypo-duonerosas
CreapuHoBas Bbypo-duoneronas
KporoHosas duoseroBas
OneunHoBas KpacHo-(uoneronas
SlHTapHas duosieToBas
JlumoHHas DuUOIETOBO-KpacHas
DEHUTYKCYCHAs KpacHo-duonerosas
KopnuHas duoneroBas
AHTpaHHUIOBast TemHo-(uosieToBas
TuoykcycHas durosieToBO-KpacHas

CJIOKHBIE D®UPbI

1. Peakuusi 00pa3oBaHusl THAPOKCAMATOB KeJle3a

Cnoxnbie >(Qupsl TpA  B3aMMOACHCTBHMM C THAPOKCHJIAMHUHOM JArOT
THIPOKCAMOBBIE KACIOTHL. OTHAKO HEOOXOMMO MIOMHUTB, YTO TOJOOHYHO PEAKLUIO
JAOT HE TOJIBKO CJIOKHBIE 3QUPBI, HO U KAPOOHOBBIE KUCIOTHI, AHTUAPUIBL.

B mpobupke cmMemmBarOT paBHble OOBEMBI MCCICAYEMON KUAKOCTH H
HACBILIEHHOIO  CHUPTOBOTO  PacTBOpa COJISIHOKHCIOTNO THAPOKCHIIAMHAHA B
MeTaHose. CMECh HArPEBAKOT, a 3aTeM T00ABIISIFOT HECKOIBKO Karelb HACHILICHHOTO
CIOMPTOBOTO PACTBOPA THAPOKCHUIA KATMS W CHOBA OCTOPOKHO HArpeBarT [0
HAaYMHAIOWErocs kuneHus. CoaepkuMoe npoOupKu oxjaxaaroT. JloGasstor 1 mi
IM consiHOM KUCIOTBI U HECKOJIBKO Karejib 3%-HOro pacTBOpa XJIOPUA KEJIe3a
(IIT). B 3aBHCHMOCTH OT MPUPOBI CIOKHOTO 3(UPa BO3ZHUKACT PO30BAs, KpacHas
WIH (proseToBas OKpacka.

2. Peakuusi OMbLICHHS CJI0KHBIX 3HPOB

1-2 MJI COMPTOBOTO PACTBOPA AHATM3UPYEMOrO BELICCTBA HAJIMBAKOT B
npoOUpKy, MOOABISIOT HECKOJbKO Kamenb (eHondranemna u 0,1M pactBopa
TMIPOKCHIa HATPUS B METAHOJIE OO MOSIBICHUS MAJIMHOBOW OKpacku. [IpoOupky

HarpeBaroT 10 40-50°C. TTocTeneHHO MAJIMHOBAsk OKpPacka WHIMKATOPA UCYE3ACT,



YTO CBUJAETENILCTBYET O HEUTpATU3alMK LIEI0UM KUCIOTOM, KOTopasi oOpasyercs B
pe3ysbTare ruAposIn3a CI0KHOTO dhupa.

AMUMHbBI

1. Peaknus ¢ a30THCTOI KHUCJIOTOI

a) [Ipn B3aMMOACHCTBAM MEPBUYHBIX aTU(PATUUECCKUX AMUHOB C a30TUCTOM
KHACTIOTOM 00pa3yroTCs COOTBETCTBYIOLIME CHUPTHI M BBIACISCTCS MOJICKYJISIPHBIN
azor.

R-NH; + HONO — R-OH + N, T + H,O

B npobupke pactopsitor 0,1 T rccneayemoro BemecTsa B 1 M BOABI U
npwmBatoT 1 mu 10%-Horo pacrBopa Hutputa Harpus. [locne moakucneHus
pactBopa JIEAAHON VYKCYCHOM KHCJIIOTOM HAYUHAIOT BBIACHATECA ITY3BIPHKH
MOJIEKYJIIPHOTO a30Ta.

0) IlepBuuHBIC apOMATHUYECKHE aMUHBI MIPU B3aWUMOACHCTBHU C a30TUCTOM
KHACJIOTOM MOpeBpalatoTCs B JHWA30COCIWHEHUS, KOTOpbIE € (EeHOIaMu |
YKUPHOAPOMATHYECKUMHA aMUHAMU 00Pa3YIOT SPKOOKPALIEHHBIE A30KPACHTEIIH.

K oxnaxaeHHOMY pacTBOpY, COACPIKALUIEMY NEPBUYHBIA apOMaTUYECKUNA
AMUH WU COJIIHYIO KHMCIJIOTY, NMPWJIMBAKOT PACTBOP HUTpUTA Hatpuss. B apyroi
npoOMpKe NP HArpeBaHUM PacTBOPsIOT P-Hadron B 2 M pacTBOpe TMAPOKCHIA
HaTpusi. PacTBOpBI CIMBAKOT, NMPU 3TOM BBINAJAECT KPACHO-OPAHXKEBBIA OCAMOK,

CBI/II[GTGJ'IBCTBy}OH_[I/Iﬁ O HAJIMYKMHU ICPBUYHOI0 apoOMaTHiYCCKOro aMmmrHa.

@—NH2+ NaNO, + HCI @KEN CI'+ H,0 + NaCl

Q
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XJIOPHI

CHUJIAHA30HUA
(1) e A30KPaACUTE]ID



B) Bropuunble anudarnueckue W APOMATUYECKUE aMUHBI  PH
B3aMMOJCHCTBUH C a30TUCTOH KUCIIOTOM 00pa3ytoT N-HAUTPO3aMUHBI:
RoNH + HONO — R;N-N=0O + H,O
ArNH + HONO — Ar,N-N=0O + H,O
r) Uucro anudaruyeckue U apoMaTUUYECCKUE TPETUYHBIE AMUHBI C a30THCTOM
KHUCJIOTOM HE B3aUMOAEHCTBYIOT. JKUPHO-apOMaTUYECKUE TPETUYHBIE AMUHBI ITPH

00palboTKe a30TUCTOM KUCIOTON 00pa3yroT C-HUTPO30COEAMHEHHS:

R—Il\!—Q + HO-NO R—@NZO +H,0

R R

1-2 kamm KCCAeayeMOro BEMIECTBA PACTBOPSIOT B MPOOHUPKE B JBOHHOM
00bEME KOHLICHTPUPOBAHHON COJISIHOH KHCIOTHL. PacTBOp OXJNaXIArOT HA JIbIY W
nprOaBmAIOT 3-6 Kamnenb KOHIEHTPUPOBAHHOIO pacTBOpa HUTpUTA HATpus. CMECh
CWIBHO BCTpAxuBarT. HaOmogaroT €€ OKpamMBaHHWE B SKENTO-Oypelid 1BeT. B
npoOUpPKy 100aBSAIOT 5%-HbIH PacTBOp KapOOHATA HATPUS JO MOSBJICHUS 3€JCHON
OKpacKH, a 3areM MNpwiuBaroT 1 Ma 3Qupa M BCTPAXHUBAKOT. D(PUPHBIA CITOM
OKpallMBacTCd B W3YMPYAHO-3€JIEHBIH 1BeT. Hamuuue 3eneHoil OKpacku
CBUACTENBCTBYET O MPUCYTCTBHM B UCCIEAYEMOM PACTBOPE TPETHUYHOIO >KUPHO-

apoMaTu4ICCKOIo0 aMmruHa.

2. Peakuus ¢ 2,4-AHHUTPOXJIOPOECH30/10M

[TepBudHbIC, BTOPUYHBIE WM TPETUUHBIC aTu(aTHICCKUE U apOMaTHICCKHE
aMUHBI KOHJCHCUPYIOTCS ¢ MMPAKTUIECKH OCCIBETHBIM 2,4- TMHATPOXJIOPOCH30JIOM
¢ 00pa3oBaHUEM MPOAYKTOB KOHACHCAIIMHU SKETOrO 1IBETA.

K kanne aHanu3upyemoro 3(puMpHOro pacTBopa Ha KameJbHOW MIaCTUHKE
npuOaBysioT Kamio 1%-Horo »¢upHOro pacteopa 2,4-TUHUTPOXJIOPOCH30IA.
XKenroe unn Oypoe OKpalllMBaHME WM KOJbIO, OCTAIOLICeCs MOCIE MCMAPEHUs

a(upa, yKa3bIBAET HA MOJIOKUTENIbHYIO PEAKIIHIO.

IlepBru4HbIE AMHHBI



3. U3oHuTpUIbHAS IPO0a

[lepBuyHbIe anupaTHUCCKUE U APOMATUYECKAE aMUHBI TPHA B3aUMOAEHCTBUM

C XJIOPO(OPMOM M IIENOUYBI0 00PA3yIOT U30HUTPUIIBI:
R-NH, + CH,Cl + 3NaOH—= R-N=C + 3NaC(l + 3H,0

1-2 kamam uccaeayeMoro BEIIECTBA PACTBOPSIOT B COUPTE, N00ABISIOT 1 M
15%-HOro cnMpTOBOrO pacTBOparuapoKCUAa HATpUs M 2-3 Kamim xjopodopma.
CMech HarpeBarOT A0 KuIleHUs. [loSBIEHWME CHIIBHOTO HEMPHUSATHOrO 3araxa

U30HUTPUIIA (HI0OXamb 0CMOopodicto!) YKa3bIBACT HA HAIMUYKME MIEPBUYHOTO aMUHA.

4, Peakuus ¢ NI-1THMETIJIAMHAHOOECH3AJIbACT HA0M

[lepBuYHBIE aMHHBI KOHACHCUPYIOTCS € /- TUMETHIAMUHOOEH3AIBICTHIOM C
oOpazoBanuemM ocHoBaHui [1Indda.

Kammro HacelleHHOr0 BOJHOTO PacTBOpa #-IMMETHIAMUHOOCH3AIbACTAAA
MOMEMIAOT Ha (QUIBTPOBAIBHYIO OyMmary, 3areéM HaHOCAT Karmio 3(QUpHOTO
pacTBOpa UCCIIEAYEMOT0 AMHHA WJTM BOJTHOTO PACTBOPA €0 cOoNd, Oy peprupOBaHHOMN
aneraroM Hatpus. OUIBTPOBATBHYIO OyMary BBIACPKUBAIOT 3 MUH B CYLIWJIBHOM
mkady npu 100°C. [Tpr NOA0KUTENBHON peakuu MOSBISAETCS OKPAIIEHHOE TSTHO.

Bropuynble aMHUHBI

S. Peaknust ¢ HUTPONPYCCHIAOM HATPHSA

Bropuunsie anudarndeckue amuHBI MPH B3aUMOACHCTBUU C YKCYCHBIM
aJIbJICTHIOM W HUTPOIIPYCCUIOM HATPHs JAl0T COCTUHEHUS, OKPAIICHHBIC B CUHE-
(PMONETOBBIN LIBET.

2-3 Kamm WCCIEAYEMOr0 BEUIECTBA CMENIMBAKOT € 2-3  KaIUIAMH
CBEKEMPUTOTOBIIEHHOTO 1%-HOT0 pacTBOPa HUTPOIPYCCUAA HATPUS, COACPIKALIETO
10% (mo o0bemy) ykcycHoro anmpaeruaa. K cmecu npudapmnsror 4-5 kaneiab 5%-
HOro pactBopa KapOoHara Hartpus. [losiBneHHe CHHE-(PUOIETOBOH OKpacKku

pacTBOpa CBHIETENBCTBYET O MPUCYTCTBHHM BTOPHYHOTO alTM(PaTHYECKOrO0 aMUHA.
Tpern4Hbie aMUHBI

6. Peakuus ¢ rekcanmanopepparom (1) kaaus



JIns TPEeTMYHBIX AaMUHOB BCEX THUIIOB XapakTE€pHA peakuus ¢
rekcananopepparom (1) kammsa. Kucnwiii rexcanmanodeppar (1) ankun- wim
apuJIaMMOHUS BBIMAJAET B OCATIOK.

K 2 kanism ucciieryeMoro pacTBopa MNpUIMBAOT 2 Karjii BObI U TIIATEIBLHO
nepememmBaor. K cmecu 100apisitoT 1-2 M KOHIIEHTPUPOBAHHOTO PacTBOpa
rekcanuanodeppara (11) kams 1 HECKOIBKO Kanesb COISTHOM KUCIOTHL. Brimagaer
0CaJI0K, CBUIETENILCTBYIOLIUI O HAJTMUUN TPETUYHOTO aMUHA.

3R3N + K4[Fe(CN)s] + 4 HCl — (RsNH),H,[Fe(CN)s N + 4K Cl

7. lIpo6a Oxyma

TpeTuyHble AaMHHBI PA3IMYHOTO CTPOCHUS MOXHO OOHApYXHTh 1O
NOSIBJICHUIO KPAaCHOM, CUHEH WM (PUOJETOBOH OKPAaCKH MPH HArPEBAHHUM 3THX
COCIMHEHUN C IUMOHHON KUCIIOTON B YKCYCHOM aHTHIAPHE

Kammo 3TaHOJIBHOIO pacTBOpa aHAIM3UPYEMOIO BEIIECTBA HArpEBArOT Ha
BOJISIHOM 0OaHe ¢ peareHToM (pPacTBOP 2 T JIUMOHHOM KUCIOTH B 100 M1 YKCYCHOTO
AQHTUAPHIA), B  PE3yJbTare 4Yero MOSBISAETCS  KPacHOBATO-(HOJETOBOE
OKpAaIlMBaHHE.

HUTPOCOE/IUHEHUA

1. BoccraHoB/IeHHE HUTPOCOCAHHEHU I

Heckosbko kanenb uccieayeMoro pactropa 1o0asistor B 1-2 mi 30%-Horo
pacTBOpa THAPOKCHIA HATPHsl, BHOCAT KyCOUYEK LMHKA W HarpeBaroT (mseal).
Kycouek BiaxHOW KpacHOW JTAKMyCOBOW OyMaKKM MOJHOCAT K OTBEPCTHIO
npooupku. [locnHeHne OyMaKKM CBHUAETENBCTBYET O HAIMYMU B HCCIEAYEMOM
pacTBOpe HHUTPOCOEAWHEHHS, BOCCTAHABIMBAIOLIErOCA [0 AamMuHA, KOTOPBIA

BBI3BIBACT MOCUHEHUE UHANKATOPHON OyMaru.

2. Peaknus ¢ a30THCTOI KHCJIOTOI

Jta peakuus XapakTepHa A NEPBUYHBIX U BTOPUUYHBIX HUTPOCOECTMHEHUA.



a) llepBUYHBIE HWUTPOCOCIWHEHUS TPU B3AUMOACHCTBHM C A30THUCTOM
KHACTIOTOM 00pa3yroT HUTPOJIOBBIC KUCIIOTHI, COJIM LIEJIOYHBIX METANIOB KOTOPBIX
OKpalIeHbl B OPAHKECBO-KEJITHIHA LIBET.

Heckonpko kamens HMCCIEAyeMOro BEHIECTBA CMEmMBAKOT ¢ 1,5 mn 1 M
pacTBopa ruapokcua HaTpus. XKUaAKoCTh OxXakaarT u npudasistor 1 v 10%-
HOTO PacTBOPa HUTPUTA HATPUsS. 3aTe€M MO KaIUisIM MPWIMBAKOT 5%-HbIil pacTBOP
CEPHOI KUCIIOTHI 10 MOSBICHUSI OPaH>KEBO-KPACHOTO OKpalmuBaHus. JlanbHeimee
npuOAaBICHUE KUCIIOTHI BBI3BIBACT OOCCIBEUMBAHUE pacTBopa. [Ipm moOaBieHun
1ICJTIOYM BHOBB MOSIBIISIETCS OKPACKa.

R-CH,-NO, + HONO —— R-(Hj-NO2 +H,0
N-OH

R-(-NO, + NaOH ——=R-C-NO, + H,0

N-OH N-ONa
HUTPOJIOBAA HATPHUCBAs COJIb
KHCJIOTa HUTPOJIOBOM KHCJIOTHI

0) BropuuHBIE HHUTPOCOCAMHEHUS C A30THCTOH  KWCJIOTOM  JaroT
NICEBAOHUTPOJBI, PACTBOPBI KOTOPBIX B OPraHUYECKUX PACTBOPUTEISIX HMEIOT

OMPIO30BYI0 OKPACKY.

R R
| |
H NO

K 0,5 mn uccnenyemoro BemectBa A00aBisitoT 3 Mil 2,5%-HOro BOAHO-
CIOMPTOBOTO PAcTBOpa TUApPOKcHaa Kamuss W 0,5 T HATpUTA KHATPHs, 3aTEM
OCTOPOKHO NPWIMBAOT 20%-HBII pPACTBOP CEPHOM KHUCIOTHI O TMOSBJICHUS

OMPIO30BOr0 OKPALIUBAHUSI.

3. Peakuus ¢ AueHIIAMHHOM

[Tpn noGaBneHUH HUTPOCOCAMHEHHUN K IM(PEHUIAMUHY W HArPEBAaHUM NPU
100°C no oOpa3zoBaHus MJIABOB BO3HUKACT OPAH>KEBO-KPACHOE OKPAIIIMBAHMKE.
B npobupky BHOCAT Karmuio 3QUPHOrO WM OEH30JBHOTO pacTBOpa

UCCICyEMOTO  BEIeCTBa W Kammo  5%-Horo  OEH30JBHOTO — pacTBOpa



IM(pEHUIAMUHA U TIOTPY>KAKOT €€ B KUY BOAsSHYO OaHto. [locne ucnapenus

pacTBOPUTEIS HA JHE MPOOUPKH OCTAETCS MJ1aB, OKPALICHHBIN B SKEJITHIN 1IBET.

4. Peakuus ¢ 1ueHUI0CH3UTUHOM

Ha npeametHoe cTexio noMematot 0,5 MJ1 pacTBOpa peareHTa U B CEPEAUHY BHOCAT
1-2 xpucramia ananuanpyemoro BemecTsa. [loseisercs ronyboe kosblo. Pearent
TOTOBAT CHeAyomMM o0pa3oM: B mnpoOupke 1 Mr OeH3uauHa CMaydrBaroT
HECKOJIbKMMU KarluIIMA KOHUEHTPUPOBAHHON CEPHOM KMCIOTHI M TOOABIISIOT TAKOE
YK€ KOIMMYECTBO BOABL [locne pacTBOpeHMs] KPUCTAUIOB COAECPMKMMOE NMPOOMPKH

cMemMBaroT ¢ 10 MIT KOHUEHTPUPOBAHHON CEPHON KUCITOTHI.

JlaGoparopnas paGora

«[TOJIYYEHUE POU3BOJJHBIX KAPBOHWJIBHBLIX COEJTUHEHMI»

XuMuyeckass UACHTU(PUKAIUS AIbJCTHI0B U KETOHOB OCHOBAHA HA TMOJIyYCHHUH
OPOU3BOJAHBIX.  M-HATPODECHUATUAPA30HOB,  2.4-TMHUTPO(EHUITNAPa-30HOB,

OKCHMOB, CEMUKapPOA30HOB.

Onvim Nel. Ilony4yenne n-HUTPOQEHWITHAPAZ0HA.

\ \
C=0 + ArNHNH, — C=NNHAr + H,0
/ /

Cwmech 0,5 r n-autpodenmnruapazuna, 0,5 r kapOOHUIBHOrO coeauHeHust U 10—
15 mu1 3TaHONa HArpEBAKOT 0 KMUMECHHS W NPUOABIISIOT 1 Karto JIEASHOH YKCYCHOMR
KHUCJIOTBL. B TeUE€HME HECKONBKAX MUHYT CMECH HE JAKOT OCTHIBATH, 4 3aTEM, €CITU
3TO HEOO0XOAMMO, NOOABJIAIOT CHUPT OO0 TEX MOpP, MOKAa PacTBOP HE CTaHET
npo3payHbiM. CMeCh OXJ@KIAOT WM BBIACTUBLIMIACA #-HUTPOQPEHUITHIPA3OH
coOuparoT Ha GuibTpe. [lomydeHHBIH TPOAYKT MOXKET OBITh MEPEKPUCTAIIIM3OBAH
13 HEOOJBIIOTO KONMYECTBA 3TAaHOMA. ECIM NMpPOM3BOAHOE HE BBIACHSACTCS W3
pacTBOpa MpH OXJAXKICHUHU, TO CMECh HATPEBAIOT A0 KUIEHUS, MPUOABIISIOT BOAY

JI0 TIOMYTHEHHUS PacTBOPA M 3aTeM T00ABMSAOT 1-2 Kariym cnupra, YToObl pacTBOP



BHOBb  CTQl NPO3payHbiM. BpmmaBmmii n0pu  OXJIIOKACHUM  THAPA30H

NCPCKPUCTAIIM30BLIBAIOT U3 BOJHOI'O 3TAHOJIA.

Onvim Ne2. Tlonydenue 2,4-THHATPOPEHUITHAPAZOHOB.

\ \
=0 ¢ AMNHNH, ——=  C=NNHAr + H,0

JIs MpUroTOBIICHUsT pacTBOpa 2,4- AMHUTPOPECHUITAAPa3uHA B KOHHUECKOH Kon0e
eMKOCThE0 25 Ma  cMmemmBaroT 041 2 4-AMHATPOPEHWITHAPa3UHA W 2 MII
KOHUEHTPUPOBAHHOM CEPHON KHCIOTHI. 3aTEM MO KaIIssM TPUOABIISIFOT OKOJIO 3 MJT
BOJIbI, Bpallas Wiu BCTPAXUBAs KOJIOy, OKA HE 3aKOHUMTCS pacTBopeHue. K eme
TEIJIOMY PAacTBOPY npuiauBaroT 10 Mt 95%-Horo sranona.

PacTBOp KapOOHWIIBHOTO COCAMHEHHSI B CIUPTE FOTOBAT, pacTBopsis 0,5 T BemiecTBa
B 20 wman  95%-Horo osraHoma. K 3TOMy  pacTtBOpy  mpUOABISIOT
CBEKEMPUTOTOBJICHHBIN PacTBOP 2,4-TMHUTPOYEHWITUAPA3NHA U CMECH OCTABIISIOT
CTOATh MPU KOMHATHOH Temmneparype. OObIYHO yxe uyepe3 5—10 MUH HauMHaroT
BBINAJATh KPUCTAUIBI 2, 4-TuHATPpOPeHIITHApa3oHa. Ecim ocanok He oOpasyercs,
TO CMECH OCTAaBJIAIOT CTOATH HA HOYb.

[Tepekpucrau3anuo TPOBOAAT Yallle BCEro ciaeAayrommuM odpazoM. Cmech 2.4-
auHATpoPeHunTrapazona ¢ 30 mir 95%-Horo 3TaHona HarpeBarOT HA KUMSIICH
BOJsIHOM OaHe. Ecnu pacTBOpEHME MPOU30MIET Cpasy, TO MOCTENEHHO MPHOABISIOT
BOJY, NIOKA HE MOSBUTCS MYTh WM MOKAa HE OyAeT A00aBIeHO 5 Ml BOIBI (HE
Oonbire). Ecnu n1uHUTPO(EHMITHAPA30H HE PACTBOPSAETCS, TO K TOPSYEH CMECH
MEUIEHHO N00ABIISAIOT STUIIALIETAT A0 TEX MOP, MOKA HEe OYIET AOCTUTHYTO MOJIHOE
pactBopeHue. [opsuuii pacTBOp (QHUIBTPYIOT Uepe3 CKIaayarbli (QUIBTP U
OCTABJISIFOT CTOSATH P KOMHATHOM TEMIIEPATYPE A0 TEX MOP, MOKA KPUCTATUTA3ALUS
HE 3aKOHYUTCA (OKOJ0 12 9).

Peakimio B JUMETWIIOBOM 3(QUPE MUATUICHIIMKOIS (JUIIIMME) TPOBOIAT C
pactBopoM 4 1 2 4-muHuTpodenmruapasnaa B 120 Ml IuriimMa npu HarpeBaHHH.
PacTBOp OCTaBiAIOT MpU KOMHATHOW TeMIeparype Ha HECKOJbKO aHel. K 5 mi

3TOr0 pacTBOpa MPUOABISIIOT MpU KOMHATHOH Temneparype 0,1 T kapOOHUIBHOTO



coequHeHust B 1 M 95%-Horo sraHosia wiM B 1 M AMMETMIIOBOTO 3(¢upa
JUOTHIICHITIAKONA.  [locime  3TOro  CMech  MOAKMUCISIFOT — TPEMsl  KalulsIMU
KOHLIEHTPUPOBAHHOM COJITHOM KUCIIOTHL. ECITM ruApa3oH HE BBINIAAET HEMEIIIEHHO,

TO Pa30aBIIIOT PACTBOP BOAOM U OCTABIISOT CTOSTh.

Onvim Ne3. IloiyuyeHHe OKCHMOB.
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A. Hupuounosworii memoo. CMmech 1 T allbieTHIA WM KETOHA, | T rUapoxjaopuaa
TMIPOKCHIIAMUHA, 5 MJT TUPUIMHA U 5 MJT aDCOMKOTHOIO 3TAaHOJIa HArpeBaroT 2 4 Ha
KATISIER BOASIHON OaHe ¢ OOpaTHBIM XOJOJMJIBHUKOM. PacTBOpUTEns ymaisitoT
BBINIAPUBAHUEM B TOKE BO3AYXa MOJ TArOW. OCTATOK TIIATEIBHO PACTUPAKOT C 5 MJI
XOJIOJHOW BOJBI M (QUIBTPYOT. OKCUM NEPEKPUCTANTU30BBIBAIOT U3 METAHOJIA,
ATAHOJIA WU U3 CMECH TAHOJIA U BOIBI.

b. Oxono 0,5 r ruapoxnopuia THAPOKCHIIAMUHA PACTBOPSIOT B 3 MJT BOABI, K
pactBopy npuOaBnstor 2 Ma 10%-Horo pactBopa ruapokcuga Harpus U 0,2 1
aJIbJIETH/1a UK KETOHA. Ecii kapOOHMIIBHOE COEAMHEHNE HEPACTBOPUMO B BOJIE, TO
B CMECH JOOABIISIOT TAKOE KOJIMUYECTBO 3TAHOJA, YTOOBI PACTBOP CTAJ MPO3PAYHBIM.
CwMmech HarpeBaroT 10 MAH Ha KHTSIIIER BOASHON OaHE M 3aTe€M OXJIQKIAOT JIBJAOM.
Yro0OBl YCKOPHTHh KPUCTAJIM3ALUIO, TPYT CTEHKH KOJIObI CTEKISTHHOM MaJIOUYKOM.
HWHorpa BBIACTECHUIO OKCMMA  CIOCOOCTBYET  NPHOABICHUE  HECKOJIBKHMX
MWUTWIATPOB ~ JTUCTWIJIMPOBAHHOW  BOJBIL. [Tpogykt  MOXET  OBITh
NEPEKPUCTAIITM30BaH M3 BOJBI WK U3 Pa30aBICHHOTO 3TAHOJA.

HekoTopele IMKIMYECKUE KETOHBI, HAMpUMep Kam@opa, TpeOYyHT MPUMEHECHHS
n30bITKA [Iea0un U 00Jiee JUIMTEILHOrO HarpeBaHus. Eciaum KeTOH He oOpasyeT
OKCHMa HY IO OJTHOMY M3 OMMHACAHHBIX BBIIIE CIOCOO0B, TO 1 ' 3TOr0 KETOHA CIIEAYET
oOpabotarek 1 r ruapoxJIOpuaa TMAPOKCHIaAMKUHA, 4 T THAPOKCHUaa Kaaus U 20 mi
95% -ro 3Tanona. CMech KUOATAIT ¢ 0OPAaTHBIM XOJOJMIBHUKOM 2 4 U BBUIMBAKOT B
150 mut Bogpl. CyCIIEH3UI0 IEPEMELIUBAIOT U OCTABJISIFOT CTOSTH 10 BBIJACIICHUS HE

BOMIEAIIErO0 B PEAKIMI0 UCXOJHOTO KETOHA. PacTBOp (DUIBTPYIOT, MOAKUCISIOT



COJISTHOW KHCIIOTOM M OCTAaBIAKOT CTOATH IO KpUcCTAM3anuu oxkcuma. [Ipoaykr
MEPEKPUCTALIN30BBIBAIOT U3 ITAHOJIA WU U3 CMECU STAHOJIA C BOJOM.

Onvim Ne4. Ilonnyyenne ceMUKap0a30HOB.
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A. J[na sooopacmeopumvix coeounenuti. B mpoOupke pacTBOpstoT 1 mMit anpaeruaa
WIHA KeToHa, 1 T ruapoxnopuaa cemukapdasuaa u 1,5 r anerara Hatpus B 10 mi
BOJIbI. CMECh CHIIBHO BCTPSIXMBAKOT, MPOOUPKY CTABST B CTAKAH C KMITSIIEH BOJOM
Y JAOT OCTBITh. 3aTeM MPOOMPKY MOMEINAT B CTAKAH CO JIbAOM M TPYT O CTCHKH
OpOOMPKH  CTEKISHHOW manoukod. Kpucrammel cemukapba3oHa  OTACTSIOT
(UIBTPOBAHUEM M NIEPEKPUCTAIITM3OBBIBAIOT U3 BOABI WK 25—50%-HOr0 BOJHOTO
pacTBopa dTaHoja.

b. /[na nepacmeopumvix 6 6ooe coeourenuti. B 10 mn 3ranona pactBopsror 1 miu
IBJETHIA MW KETOHA W NpHOABSAOT BOAY A0 MOMYYEHHUs pacTBopa. MyThb
YCTPaHsOT, 100aBsisl HECKOJBKO Karenb cnupta. [locne 3toro mpubasistor 1 1
TUAPOXJIOpUIa ceMukapoasuaa v 1,5 r amierara Hatpusi. Jlanee npoBOAST ONBIT, KaK
OMMCAHO B MyHKTE «AY.

Onpim Ne5. IloniyuyeHHne NpPON3BOAHBIX JHMET0HA U OKTATHIPOKCAHTCHOB
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A. IIpooykmul KoHOeHcayuu anv0ecuoos ¢ 08YMsA MOJIEKYIaMU Oumeoona. B ciydae
anmndarnueckux anpaeruaoB Ha 0,1 T anpaeruaa B 50%-nom sranone 6epyt 0,4 r
JUMEIOHA (Ha3BAaHUE «IUMENOH» — COKPALICHUE OT TUMETWIILHAKIOTEKCAHINOH ),
€CJIM K€ aJIbJACTH]T apOMaTUUeCKuid, To goctatouHo 0,3 r qumenona. [Ipubdapistor

OOHY KaIlIKO IMUICPpUINHA U CMCChb OCTOPOZKHO KHIIATAT B TCUCHHUC 5 muH. Ecimn no



UCTEYEHUM OTON0 BPEMEHU TOPSYMA PACTBOP OCTAETCS MPO3PA4YHbIM, TO
npUOABNAIOT MO KaruisiM BOAY A0 MOMYTHEHHUS pacTBOpa. 3aTeM CMECh OBICTPO
OXJIQKIAFOT, BBIMABIIEE MPOU3BOAHOE OTACISIOT (PUIBTPOBAHUEM, TPOMBIBAIOT €TI0
2 mn xonomHoro 50%-HOro 3TaHOJIA W TMEPEKPUCTAIUIM3OBBIBAKOT W3 CMECH
METAHOJIA U BOJIBL.

b. Huxnuzayus c¢ obpazosanuem 3amewjeHHvix oxmacuopoxcarmenog. Ecnu
JKENATENIbHO TMOJYYUTh JPYro€ JUMEIOHOBOE MPOU3BOJHOE, KPOME OMUCAHHOIO
BBIIIE, TO TMOJYYEHHBIM MO Cmocody «A» NPOAYKT MOXKHO MPEBPATUTH B
3aMEIICHHBIA OKTaruApPOKCaHTeH, s 4ero 0,1 r ero kunsatar B 3—6 mut 80%-Horo
ATaHOJIa, K KOTOpPOMYy J00aBjicHa OJHA Karjisg KOHIEHTPUPOBAHHOU COJISTHOM
KUCJIOTHIL. [ [MKM3anus 3akaHurBaeTCs 3a S MUH, TIOCJIE YETO K paCTBOPY TOOABJISIOT
BOAY J0 MOMYTHEHUS. CMECh OXJIAKIAIOT U BhINAJAIONIMI 3aMEIICHHBIN KCAaHTECH
OoTGWIbTPOBBIBAIOT. OOBIYHO OH NPEACTABNISIET COO0M JOCTATOYHO YHUCTHIM
MPOJAYKT, OJHAKO MPH HEOOXOJUMOCTH €ro MOKHO MEPEKPUCTA/UIM30BaTh W3

BOJHOI'O MCTaHOJIA.

TaGnuia Mpou3BOAHBIX KAPOOHUIIBHBIX COCAMHECHUN

T.s, NPOU3BOAHBIX, °C
T o '
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dopmanbaerma -21 KUOK. 169 KMAK. 166 182
Auetanbaerma 21 47 162 o 147 168 129
MNponaHanb 50 40 89 HMAK 154 124
154 :
ByraHanb 74 - 104 HMAK. 122 92
3-meTunbyTtaHa b 92 48 107 HUIK. 123 101
MNeHTaHaNb 103 52 - - 106 -
beHsanbaerua 179 35 222 158 237 -
AueToH 56 59 187 42 126 152
MeTUI3TUAKETOH 80 - 146 - 117 129
MeTuanponuakeToH 102 58 110 - 144 117
AN3TUAKETOH 102 69 139 - 156 141
AnaleToHOBbIM CnupT 164 57 - - 159 -
AueToHuNaueToH 188 137 220 120 255 -




AuetodeHoH 200 59 198 105 250 -

JlaGoparopnas paGora

«OMPEJIEJIEHUE DKBUBAJIEHTA HEUTPAJIN3AIINN
KAPBOHOBBIX KUCJIOT»

OnHolt w3 HamOonee MONE3HBIX XAPAKTEPUCTHK KAPOOHOBBIX KHUCIOT SIBISETCS
okeueaienm Hetimpanusayuyu (SH), KOTOPBIA ONPEAENSETCS KOJIMYECTBEHHBIM
TUTPOBAHUEM KHCIIOTHl CTAHAAPTHBIM PACTBOPOM IIEIOUH. MoOJIEKyJsipHas Macca
KHACJIOThI B IPEIENAX IKCIEPUMEHTAIBHBIX OIIMOOK paBHA UEIOMY YHACTY (OOBIYHO

1,2,3 1 T.A.), YMHO)KEHHOMY Ha SKBUBAJICHT HEATpAIN3aLlH.

Onetm  Nel  (P. llpaiinep, P.®Pbrwo30H, /I Képrun, T. Moppuii.

NnenTunduranus opraHu4ecKux CoOeAMHEeHHil)

[TpoOy uccneayemoi KucaoTsl 0kojio 0,2 T B3BEHIMBAIOT HA AHATMTUYECKUX BECAX
C TOYHOCTBIO JI0 YETBEPTOTO 3HAKA MOCIIE 3aNATO M 3aTeM pacTBOPsArOT B 20—30 Mt
BOJBI WM Pa30aBJICHHOTO BOAHOIO PAacTBOpa 3TaHosia. HarpeparoT, ecim 310
HEOOXOMMO, 10 IOJTHOTO PACTBOPEHUS KUCIIOTHL. [10y4eHHBII pacTBOP TUTPYIOT
0,1 H. PacTBOPOM rUAPOKCUIA HATPHS C PEHONPTATEHHOM B KQUECTBE MHIMKATOPA.
Tutp »Toro pactBopa (N) onpenenstoT 3apaHee. DKBUBAJECHT HEUTpanu3alnuu

KHACJIOTHI PACCUUTHIBACTCS 1O (OpMyJIie

D] __idhnia ioiad 1000
dia udéie (1) N

OO0cy:xkaenne. MOJNEKYJISPHYIO MacCy KUCIOTHI (M) MOKHO ONPENETINTh, YMHOXKas
SKBUBAJICHT HEUTpATM3allK HA OCHOBHOCTH (77) KACIOTHI:

M =n3H

HU3meHeHne xapaktepa Cpelibl, HampUMep MEPEXO] OT YHUCTON BOJBI K YUCTOMY
ATAHOITy, BIUSIET HA pK KUCAOTHI M UHAMKATOpa. [103TOMY HawTydilue pe3ynbTaThl
MOJIyYarOTCS TPU TUTPOBAHWUU B BOJE WM BOJHOM 3TaHone. [lpu 3TOoM OepyT
MUHUMAJIBHOE KOJIMYECTBO CIUPTA, HEOOXOUMOE JJIs PACTBOPEHHUSI OPraHUYECKOM

KUCJIOTHL. B abcomtoTHoM win 95%-HOM 3TaHOJI€ 4acTo ObIBAET TPYAHO HOOUTHCS



YETKOr0 M3MEHEHU 1BeTa (eHon(pTanenHa. B 3THX Cllydasx CIIEAyeT B KaUeCTBE
WHAMKATOPa UCIOJIb30BATh OPOMTUMOIOBBIN CHHHNA. KHUCIOTE MOKHO TUTPOBATh U
B CMEIIAHHOM PAaCTBOPUTEIE — B CMECH CIIUPTA ¢ OEH30JI0M WM TOJTYOJIOM.

Beex cnywasx ciaeayeT NPOBOAMTH  XOJIOCTOW  ONBIT € MPUMEHSEMBIM
pactBopurenem. [Ipu 3T1om OepyT Takoe e KonMuecTBO (peHoNM(pTanenHa, Kak i mpu
TUTPOBAHUU UCCIIETYEMON KUCIIOTHI. [Ipr OOBIYHONM TEXHUKE BBITTOJIHEHUST PAOOTHI
SKBUBAJICHT HEUTPAIU3aLMK ONPENEISAIOT ¢ TOUHOCTBIO +1%. Ecim nenons3oBars
XOpOIIO OYMILECHHBIE M BBICYIICHHBIE OOpa3lbl U OYEHb TINATEILHO MPOBOAWTH
TUTPOBAHUE, TO OIIMOKY OMPEAECIICHUS MOKHO YMEHBIINATH 10 +0,3%.

Jns Toro 4ToOBl MOJYYWTh TOYHYK) BEJIMYMHY OSKBHBAJIICHTA HEUTpaNM3alvH,
TUTPYEMOE BELIECTBO TOJKHO OBITh YUUCTBIM U CyXHM. ECITM 3HaUE€HME SKBUBAIICHTA
HEUTpaIM3auuu 3aMETHO OTIIMYACTCS OT OXKUAAEMOIr0 TEOPETUYECKOrO 3HAUEHUS,
TO BEIIECTBO CIIEAYET MEPEKPUCTAIN30BATh U3 IMOAXOALIET0 PACTBOPUTENS U
TLIATENBHO BbICYIIUTH.

Takum ke ctocoOoOM MO>KHO TUTPOBATL COJIM aMHUHOB M CHJIBHBLIX KHCJIOT.

Oneim Ne2 (B.B. HekpacoB. PykoBOACTBO K MajIOMy HPAKTHKYMY IO

OPraHH4YecKOi XUMHH)

Marepuansl: swmapuas ula eunnas xucioma (Cyxas, B MOpowIke, 1MO0 Apyras
KHACIIOTA, CM. HIKE B TMOSICHEHWSX), cuopoxcuo nampus (TATpoBaHHbii 0,1 H.

pacTBop).

OtBemmBaror 0koo 0,2 T UCCneayeMOil KUCJIOTEl ¢ TOYHOCTBK) HE MEHEE YeEM
0,0001 r. HaBecky NEpPEHOCAT B CTAKAHYMK WITM B KOHMYECKYIO KOJTOOUKY EMKOCTBEO
50-100 mn poGapnsror 15-30 M BOABI WM paz0aBACHHOrO BOJAHOIO pacTBOpa
3TaHona, 1-2 kannu pacteopa (peHondranerHa U MOJTYYEHHBIA pacTBOP TUTPYIOT
PacTBOPOM IIETOYH IPHA BCTPSAXUBAHUN JO0 MOSBIICHUS HEUCYE3AIOIIEN PO30BOU
OKPAaCKH.

Haxoast SKBUBAJIEHT UCCIEAYEMOM KUCIOTHI IO PopMYyJIE:

o __iafifa i0idd_-1000
jauai uaéize (i€) N

JIJIst TPOBEPKHU MTOBTOPSAKOT TUTPOBAHUE C HOBOM HABECKOW KHMCJIOTHI.



DeHONPTANENH, HWHTEPBAI MEPEXOJA OKPACKM KOTOPOrO JISKUT B NPEAEIax
pH=8,2—10,0, 00biuHO OOJIEE MPUTOJCH JJII TUTPOBAHUS CJA0BIX OPraHUYECKHUX
KHUCJIOT, YEM JIAKMYC WJIM METUJIOBBIN OPAHKEBBIN. KHCIIOTHI, MaTOPaCTBOPUMBIC B
BOJIE, TATPYIOT B CIUPTOBOM MJIM OCH30JIbHO-CTUPTOBOM PacTBOPE.

Bo Bcex ciaydasx, 0COOEHHO K€ MPU NMPUMECHCHUHM CMEIIAHHBIX PACTBOPUTEIIECH,
JKEJIATEIILHO MMPOBOUTD X0I0CHOT ONbim, T.€. TATPOBAHUE PACTBOPOM LICJIIOYH TOTO
K€ 00bEMa PACTBOPUTEIS C TEM K€ YMCIIOM Karejab UHAMKATOpa, HO 0€3 KUCIIOTHI,
Y BBOJIUTH COOTBETCTBYIOIIYIO MOMPABKY.

[Tpumep pacuera. HaBecka 0,1150 r AByXOCHOBHOM KHCIJIOTBI PACTBOPEHA B CMECH
cnuprta u BoAbl. Ha TutpoBanue ¢ gpenondranennom uspacxoaopano 19,5 mn 0,1 1.
pactBopa NaOH.

DH - 0,1150-1000 ~59.0
19,5.0,1

OKBUBAICHT KUCIOTHI JH, €€ MOJIEKyJIsipHast Macca A U OCHOBHOCTB 71 CBSI3aHBI

MPOCTBIM COOTHOIIEHUEM M=n-OH. B naHHOM npuMepe KHUCIOTa ABYXOCHOBHAS

(n=2), clenoBarenbHO, €€ MOJEKyJsspHas Macca paBHa 2x59=118 (sHTapHas

kuciota), Ecnm wu3BecTHa MOJEKyJsipHas Macca (HampuMmep, OmnpeacicHa

KPHOCKOIIMYECKH ), TO JIECICHUEM €€ HA YMCIIOBOE 3HAYCHHE SKBUBAJICHTA HAXOJSAT

OCHOBHOCTb KHMCJIOTBI, THIPOKCWIbHBIE TPYIIbl OKCUKUCIOT B YCIOBHSX OMNbITA

OOBIYHO HE TUTPYIOTCSL.

KoHTpOIBHEIE BOIIPOCH!:

1. PaccunTaiiTe S5KBUBAJIEHT HEWTpaJM3aluy OEH30MHON U TAIEBOI KUCIIOT.

2. Ecnu xucnoTa mioxo BBICYIIEHA, TO OOJIBLIE WA MEHBIIE OYJIET €€ SKBUBAJICHT
HEHTpaM3anun?

3. Byaert nu cKa3bIBaThCS HA BEJIMYMHE SKBUBAICHTA HEUTPAIM3ALUN TPUCYTCTBUE
B MOJIEKYJIC apOMAaTHYECKONH aMHHOIPYMNMbl? ByneT M OKa3blBaTh TaKOE KeE
clisiHuE anndarnyeckas aMuHorpynmna?

4. Kakue trnbl (eHOI0B MOKHO TUTPOBATh KOJTUYECTBEHHO?

5. OOBACHUTE C TEOPETHYECKON TOUYKM 3PEHMS, KAKOH JOMKHA OBITh KOHCTaHTA
WOHM3ALMK JJIi  TOro, 4roObl KHCJIOTY MOXKHO OBUIO THTPOBaTb C

benondranennom?












9. Kugaxocts A ¢ Temneparypoi kunenus 183—186°C He pacTBopuma B BOAE, HE
00eCBECUYMBACT XOJIOAHBIA pa30aBIICHHBIM PACTBOP MEPMAHTraHATa Kallvsl, HE
pearupyeT ¢ AaUETUIXJIOPUAOM U (PEHUITHIPAZUHOM.

BemectBo A pacTBOpseTCS B KMISIIIMAX IIenodYax. EcCauM  MONy4YEeHHYRO
LICJIOYHYIO CMECh MEPETHATh C BOJSHBIM IMApPOM, TO JUCTWILIIAT COICPKUT
coenrHeHne b ¢ temmneparypoi kunenus 138—-141°C, nmpu B3auMOAeHCTBUU
KOTOpPOro ¢ 3,5-AMHHUTPO-OCH30MIXJIOPUAOM 00pa3yeTcsl KPUCTALNTMYECKOE
BewwecTBo B ¢ temneparypoit miiasnenus 45—47°C.

Ecnu 1meno4Hoi pacTBOp, OCTABIIMKACS MOCIE MEPETOHKHU € APOM, TIOJAKUCIIUTh
W CHOBA IEpPErHarb ¢ BOASHBIM MapoM, TO coeaumHeHue [, comepkaieecs B
JUCTAIUIATE, 00pazyeT n-OpomM(peHanmIoBblii 3QuUp, TeMneparypa IJaBICHHs
KOTOpOro 62-64°C.

[Ipu 00paboTKE HMCXOMHOTO COCIMHEHUS A METAJUIMYECKAM HATPUEM B
KHITSLIEM CIIAPTE 00Pa3yrOTCs IBA COCIMHEHUS, OJHO U3 KOTOpbhIX umeer MK-
cnektp, wuaeHTuHblii HMK-cnexktpy coenmnenms b, a BTopoe oOpasyer
a-HapTUIypeTaH ¢ Temneparypoil mnasnenus 71-72°C.

Onpenenure cTpykTypy coeannenuit A, b, B, I'. Hanmimre ypaBHEeHus BCex
PpeaKInii.

HUK-cnexktp coenunenust b npeacrasnen Ha puc. 14. IlpoBenurte OTHECEHUE

XapaKTCPUCTHUUYCCKUX I10JIOC IMOITIOIICHMS.

100
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4000 pedu ulu} 20‘00 15‘00 10‘00 560

10. KauecTBEeHHBIN aHAIN3 aMUHOB. PaCriO3HAaBaHWE AMUHOB PA3JIMYHBIX TUTIOB.
11. Helitpanbaoe coenunenune CsH;;NO npu aeiictBun Opoma B LIECTOYHOR cpene

npeBpaiiacrcs B BemectBo C4HiiN, obnmanaroiee OCHOBHBIMUA CBOHCTBAMM.



Ecmm MOCJIETHEE COCIMHECHHE MOJBEPTHY Th MCYEPIBIBAOILIEMY
METUJIMPOBAHMIO U 3aTEM PA3JIOXKUTH YETBEPTUYHOE AMMOHUEBOE OCHOBAHUE T10
['opmany, To oOpasyercsa TpuMmeTunamuH U OyTteH-1 (6e3 mpumecn OyTeHa-2).
Yceranoute crpoenue coenmaeHnii CsH;NO u C4H; N. Hanumwure cxemsl
YKa3aHHBIX IIPEBPAILCHUN.

VII. MaTepuajibHO-TeXHHYeCKoe o0ecneueHmne

1. Jlocka, CTOMBIL, CTYJIbS

2. llepeHoCHas MyJIbTUMEIMIHAS YCTAHOBKA.

VIII. CBenenusi 06 00HOBJIeHMH pado4eii NporpaMmMbl IHCHHILIHHBI

Ner.mm. OOHOBIIEHHBIH OrnucaHue BHECEHHBIX PekBU3HUTHI TOKYMEHTA,
paszzaen padbouei W3MEHEHUH YTBEPIUBIIETO
MPOrpaMMBbl W3MEHEHHUA
JUCITUTLIMHBI
1. Paznen V. YueOHo- JHobasnens! HOoBbIE ocobust B | [IpoTokon Nell ot
METOAUYECKOE U OCHOBHOM cnucok quteparypel | 28.04.21r. 3acepanus
UH(POPMAIMOHHOE YUEHOr0 COBETa XUMHUKO-
obecrieueHme TEXHOJOTHYECKOTO
MUCLIUTIIIAHBI dakynbrera




