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IpakTnueckoe 3ansTue 1
Cnmnprbl
Hean 3ansaTusi: chopmMupoBarh TCOPETUISCKUE 3HAHUS U MPUOOPECTH MpaKTHUIEC-
KH€ YMEHHUS U HABBIKK KOHTPOJIIIO KaueCTBA CIIHUPTOB.
Teoperuueckasi yacTb
Crmpt >TriioBbIn 95%-HBIN JIETKO BOCIUIAMEHSIETCSI W TOPUT CHHEBATHIM CJIa00
CBETSIIMMCST O€37bIMHBIM TIaMeHeM. CHIHPT STUIOBBI CMEIIUBAETCS BO BCEX
COOTHOLIEHUSIX C€ BOJAOH, ddupomM, XI0opodopMOM, alETOHOM, TIIHIEPOJIOM.
['munepon cMemmBaeTcs ¢ BOJOW W 3TAaHOJIOM, HO MPAKTHUYECKH HEPACTBOPUM B
KUPHBIX MacJIax ¥ OYE€Hb MaJI0 PaCTBOPHM B dupeE.
JIIsi  uctibITaHWS Ha TOMJIMHHOCTh CHUPTA ATHJIOBOTO HCIOJB3YIOT PEAKIIUIO

o0pa3oBaHUsI CIIOKHOTO d(PHpa ¢ YKCYCHOM KUCIOTOM:

H.SO .0
27alkon) ey c” + H,0
OC,H,

C,HOH + CH,COOH

OOpasyromuiicss  dTwialeTar HUMEEeT  CBOeOoOpa3Hbld  (DPYKTOBBIM  3amax.
NnentudunupoBaTh CHUPT STUIIOBBIA MOXKHO TakKKe IO peakiuu oOpa3oBaHUS
Hogodopma (KENTHIN OCATOK C XapaKTEPHBIM 3aaXOM):

C,HsOH + 41, + 6NaOH —— CHI3{ + 5Nal + HCOONa + 5H,0

OTaHoN UACHTUDUIIMPYIOT IIBETHOM peaklUe ¢ pacTBOpPOM auxpomara kaiaus. B
NPUCYTCTBUU CEPHOM KHUCIIOTHI TMPOUCXOAMT oOpa3oBanue cojeii xpoma (I11),
HMMEIOLIMX 3€JIEHOE OKpalllMBaHUE, U MOSIBIIAETCS 3anax aleTalbJAernia:

3CH,CH,O0H + KCr,0, + 4HS0, —»

3CH3—cf{: + Cr(S0), + KSO, + T7HO

Aueranpaerusi oOpa3zyeTcsi TakkKe NpU OKUCIECHUU 3TAHOJIA MIEPMAaHraHATOM Kajus B
CEepHOKHCIION cpene. Ecimu mnpoOUpKy ¢ pEakIMOHHOM CMEChI0 HAKPHIThH
(GuIbTpOBAIILHOM OyMaroii, CMOYEHHOH pacTBOPOM HUTPONpPYCCUIA HATPUS M
IATIEPUIUHOM, TO BBIACIAIOIIMUCS alETANBbACTU IPUBEIET K MOSBICHUIO CHHETO

IIsITHA.



HOI[JII/IHHOCTB riajageposia  yCTaHaBJIMBAKOT 110 06pa30BaHI/II-O HETIpCACIILHOIO
AJIbACTN A — AKPOJICMHA II0O I[eﬁCTBI/IeM BOJOOTHHUMAIOIINX BCIICCTB (HaanMep,

ruapocyibdara Kkanus):

H, O
RO wso,
Hzc—OH CHZ

AKpOJIeH UMEEeT HEMPUATHBIN pa3apaskarolui 3amnax.

Brigenstonuiicss akposienH, Kak M aleTalbIerul, MO)KHO OOHApYKUTh C IMOMOIIBIO
IBETHBIX peakIuil Ha anpaeruapl. PeakTuBamMu cmaduMBaioT (QUIBTPOBAIBHYIO
Oymary, KOTOpOM HAaKphIBalOT TPOOMPKY C PEaKIUMOHHON cMechlo. Takumu
peaKTUBaMHU MOTYT OBITh PACTBOP HUTPOIPYCCH/IA HATPHUS B MMPUCYTCTBUU MMUPUIUHA
(cuHee okpammBaHue) WM (YKCUHCEPHUCTAsh KUCIOTa (KpacHOE OKpalllMBaHUE),
peaktuB Heccnepa (uepHoe okpammBaHue). OOpa3oBaHUE aKpOJIEMHA MPOUCXOJUT
TaK)Ke MMPU HArPEBaHUH CMECH TIUIEPosIa ¢ OOPHON KUCIOTOM.

OTKpBIBAIOT TJIUIEPOJ C TOMOILIBIO peakuuu oOpa3oBaHMs TiMLEpaTa MEIu.
CmemuBaroT npenBaputenbHo S%-HbIA pacTBOp cCyib(aTa MEAU C PacTBOPOM
rugpokcuna Hatpus. K BbimaBmieMy TroiiyOOMy OCaaKy THIPOKCHAA MEAH
MPUOABIISIIOT HECKOJIBKO Kamenb riauiepona. Ocaiok pacTBopsieTcsi ¢ 00pa3oBaHHEM

TEMHO-CUHETO pacTBOpa INIMIEpaTa MEAU, He U3MEHAIOIIEroCs IPU KUIITYCHUMN
CuSO, + 2NaOH — Cu(OH),4 + Na,SO,

H,C—OH H,C—O
2 2 | \Cu
CulOH),  + HC—OH  —— HC—0~ + 2HO
H,C—OH H,C—OH

M® pexkoMeHIyeT AJi1 YCTaHOBJIEHUS MOUIMHHOCTH TIMUEPOJIA BETHYIO PEAKLHUIO C
ouxpomartom kanus. [Ipu HacilanBaHuu ero pacTBopa Ha CMeCh IJIMILIEPOJIAa C a30THOU
KHUCIIOTOM, Ha TpaHMIIE CJIOEB >KUJIKOCTEH TMOSBISIETCS TOIy0Oe KOJbLO HE
mubdyHaupyrollee B HUKHANA CIIOM.

CnupTt STUIOBBIA M TIULEPOSI MOTYT COAEpKaTh NMPUMECH Ppa3IMYHBIX BEIIECTB,

o0pa3oBaBIIMXCS B TMpoOIEcCCe TMPOU3BOJCTBA WU XpaHeHus. [loaTomy coupt



STUJIOBBIA TMOABEPTalOT MPOBEPKE Ha COJEp)KaHUE MpPUMECced BOCCTaHABIMBAIOIINX
BEIIECTB, OPTAaHUYCCKUX OCHOBAHWH, aJIbJIETHIOB, CUBYIIHBIX Maces, JyOMIbHBIX U
IPYTUX OKCTPAKTHBHBIX BEIIECTB, METWJIOBOTO crupta, ¢ypdypona. Ilpumecsh
METHJIOBOTO CITUPTA W JIPYTHX JICTYYUX MPUMEcEH ompenensroTr Meromom KX Ha
nmpuoope ¢ TUIAMEHHO-MOHHW3AIMOHHBIM JETEKTOPOM, HWCIIOJb3ys B KadeCTBE
BHYTPEHHETO CTaHAapTa YKCYCHBIM anmbiaerui. [Lmomans nmuka MeTaHoJIia HE JOJKHA
IpPEeBHIIIATh IUIOIIAb MMHKa CTaHaapTa Oojice yeM B Tpu pasa (ae Oozee 0,02%), a
octanbHBIX TMKOB — He Oomnee 0,005%. Jlns ompenenenusi MeTaHOJa B ATaHOJIEC
ucrnonb3oBan Meron SAMP-cnektpockornuu. Croco0 OCHOBaH Ha H3MEPEHHUH
COOTHOILIECHHS BEIMYMHLI CHIHAI0B 'H NpPOTOHOB METHJIBHOM TpYIIBl METAaHOJA
oTHOCHMTENEHO curHana *C yriuepona staHona.

[Ipumech MeTaHONa MOKHO OOHAPYKUTh XHUMHYECKHUM METOJIOM, HCIOJIb3YS
PEaKLMIO OKUCIIEHUS iepMaHranaroM kanus (MO):

5CH3;0H + 2KMnO, + 3H3PO4 = 5HCOH + 2MnHPO, + K;HPO,4 + 8H,0
OO6pazoBasiuiicss popMaabIerul OTKPHIBAIOT C TOMOIIBI0 XPOMOTPOIIOBON KUCIIOTHI
(peaxuust 10MKHA OBITH OTPULIATEIIHHOM ).

BoccranaBnuBarorniye BeriecTBa 0OHapyKUBaroT 1o crenenu oodeciseunBanus 0,02%
pacTBopa NepMaHTraHata Kaius (CpaBHEHHE ¢ dTaloHOM). JlomycTuMoe cojeprkaHue
MIPUMECH aJIbJACTUIOB YCTAHABIMBAIOT 110 BETMYMHE ONTHYECKON ITIOTHOCTH OKPACKH
MPOJIYKTa B3aUMOJACUCTBUS ¢ (DYKCUHCEPHUCTON KUCIOTOM MPH JJIMHE BOJIHBI 536 HM
(ue Oonee 0,25).

Oypdypon (IpOAYKT pa3ioKEHUs 1EUTI0JI03b1) OOHAPYKUBAIOT MO IIBETHOM PEAKIINH
C AHWIMHOM B TPHUCYTCTBHHM KOHIIEHTPUPOBAHHON XJIOPOBOJOPOJHON KHUCIIOTHI

(po3oBoe okpamuBanue). O6pazyercs wughposo ocHosarue:

O H
s o) e L)

dypcypon aHUNKH wugpoBo ocHOBaHUE
[Ipy omEeHKEe YHMCTOTHI TIMIEPOJAa YCTAHABIMBAKOT KHUCIOTHOCTh W IIEJIOYHOCTb,

comepkanue Boael (11,5-15,5%), sdupnoe umciao (me OGoaee 0,65), mpumecu



aKpoJIeMHa M JIPYTUX BOCCTAaHABIMBAIONIMX, & TaKXKe JIETKO OOYIJIMBAIOUIUXCS
OpraHUYEeCKUX BEIIECTB.

KonuyecTBeHHOE CcOAEpX)aHUE COUPTAa HSTHIOBOTO OMNPEACNAIOT C IOMOIIBIO
apeoMeTpa UM CIIUPTOMETPA, a B JKUJIKMX JIEKAPCTBEHHBIX (JOpMax, B COOTBETCTBUU
c tpeboBanmsimu ' XI (Bem. 1, ¢.26) — 1O IUIOTHOCTH OTTOHOB WJIA TIO
TeMmrepaType KUMeHusl BOJHO-CIIUPTOBBIX cMecell. B mociieHue ropl i 3TOU 1eiu
BCe HIMpe ucnoiab3yroT Meroasl [ KX n BOXX.

KonuuecTBeHHOE COJiepaHUE CIHUPTA STUIOBOTO OMPENCISIOT TaKKEe XUMUUYECKUM
METO/IOM, OCHOBAaHHBIM Ha OKHCJICHUU CIHPTA JI0 aneTaipiaeruaa ¢ nomoipsio 0,1 M
pacTBopa  auxpomarta  Kaiud.  M30BITOK ~ moOCiieqHEro  yCTaHaBIIMBAIOT
HOJOMETPUYECKUM METOJAOM (MHAMKATOP — Kpaxmall):

0
Py
3C,HsOH + K,Cr,0; + 8HNO; —» 3CH5—C(H + 2Cr(NO3)s + 2KNO; + 7H,0

K2Cr207 + 6KI + 14HNO;3; —— 2Cr(NO,); + 3l; + 8KNO3 + 7H0
3l + 6Na;S;0; —— 6Nal + 3Na,S40¢

@C peKOMEHIYET BBINOJHATh KOJUYECTBEHHOE OMPEIEIICHUE TIIUIIeposa MyTEM ero
OKUCJIEHUS WOAHOW KHUCIOTOM 110 0O0pa3oBaHUs TJIMIEPUHOBOM  KHUCIOTHI
(BeigepxkuBaroT 10 MMH B 3ammMIIeHHOM OT cBera Mmecte). OOpa3oBaBIIyIOCS
HOIHOBATYIO KHUCIIOTY OIPENEIsSOT METOJAOM HOJOMETpUU TMocie J00aBiIeHuUs
Moaua Kajlusi U CEpHOU KUCIIOTHI:

H,C—OH COOH

HC—OH *2HIO; —» (l,‘H—OH + H,0 + 2HIO;

H,C—OH CH;-OH
HIO; + 5Kl + 5H,S04 — 31, + 3H,0 + 5KHSO,

2 + 2Na;S;0; — 2Nal + Na,;S.0¢
Metoauka KOJIMYECTBEHHOIO OIpenesieHus1, pekomenayemas M@, otinuyaercst Tem,
YTO 00pa3yIoILyOCs TIULEPUHOBYIO KUCTOTY TUTPYIOT 0,1 M pacTBOpoM rugpokcuaa
HaTpus, ucnonb3ys pH-merp (1o pH 8,1) u mapamiesabHO BBIMOIHSS KOHTPOJIBHBIH

OIIBIT.



I[JI}I KOJIHMYCCTBCHHOI'O OIIPCACIICHUA TIJIHOCPOJa MOXKHO HCIIOJIb30BATh PCAKIIHIO

00pa3oBaHuUs CII0KHOTO d(upa:

0 : H,C—0—C.
— Y CH
H,C—OH H3C—-C( ,/O 3
HC—OH 3 o HC—O0—C.,, + B3CHCOOH
_ H,C—C | o°?
HC—OH T o HC—0—C,,
3 Conep

’KaHKe TIULEPOIIa PACCUUTHIBAIOT JTUOO MO M30BITKY YKCYCHOTO aHTHIpHA, TUO0 I0
KOJINYECTBY TUTPOBAHHOIO pacTBOpa WIEJIOYM, HM3PACXOJOBAHHOIO HA THUAPOIHU3
BBIJIEJIEHHOTO U3 PEaKIMOHHON CMECH YKCYCHO-TJIMLEPUHOBOTO 3(pupa.
CnupT 3TUIOBBIN U MIHMIEPOJ XPAHAT B XOPOUIO YKYIIOPEHHOU Tape (CIUpT — BIAAIH
OT OrHf), B NPOXJIAJHOM MECT€, YUYUThIBAas JIETYy4eCTh CIHpPTa M CHOCOOHOCTH
IJIALIEPOJIA MOTJIOIIATH ITaphl BOJIBI, COAEP/KAIUECS B BO3/LYXE.
CnupT 3TUJIOBBIA NMpPU NPUEME BHYTPh BBI3bIBAET HAapKOTHUEeCKUH 3dpdext. Crupt
JTUJIOBBIN NPUMEHSIOT HAPYKHO KAaK aHTHCENTUYECKOE M Pa3Ipa)karoliee CpeicTBO
U1 00THpaHMi, KOMIIpeccoB U T. . [ munepon B Buae 84-88%-Hoii cMecu ¢ BOMIOM
IIPY Hapy>KHOM IPUMEHEHHUH OKa3bIBAET CMATYAIOIIEE ICHCTBUE.
CrupT 3TUIOBBIN — OAMH U3 HanboJiee MUPOKO YIOTPEOUTENbHBIX OPraHUIECKUX
pacTBOpUTEIIEH ISl MOTYUYEHUs HACTOEK, SKCTPAKTOB, JIEKAPCTBEHHBIX (POpM 1iis
Hapy>KHOTO IPUMEHEHUS. [ TMIIEpOIT BXOJUT B COCTAB OCHOB JUJISl IPUTOTOBJICHMSI
Ma3ei, MbIJIEI] U JPYTHX JIEKapCTBEHHBIX (HOPM.
Bomnpocs! u 3a1anus:
ba3oBeIi1 ypoBEHD

1 KaknMu  X¥MuuUecKMMM — peakuusiMA  JIOKa3bIBAIOT — MPHUHAIJIEKHOCTD
aHaJIM3UPYEMBIX MpenaparoB K crmpram? Hanmimre ypaBHEHHE XUMUYECKUX PEAKIU.

2. KakoBbl ycrioBust XpaHeHHs CIIUPTOB?

3. Kakyto nndopmariuio o kauectse npenapaToB MOKHO MOTYyYUTh, OTPEACIISS
uxX pactBopuMocTh 1o ['d X?

4. JIJist ycTaHOBJIEHUS MOJJIMHHOCTHA BEUIECTBA HEOOXOAUMO B3SITh HABECKY

Maccoii 0,2 r Kakue Becbl Ipy 3TOM ClIelyeT HE CIEeAYEeT UCIOJIb30BaTh



S. Kakumy  XyMuYeCKMMM — peakuusiMd MOXHO —JIOKa3aTh HajJu4Me B
METHJIOBOTO CIIUpTa?
I1oBBIIIEHHBIN YPOBEHD
1. Kakue ¢pu3Ko-XUMHUYECKHE METObI UCIIONB3YIOT IIPU aHAIIU3€ 3TUIIOBOTO cupTa’?
2. Kakune pr3Ko-XxuMuIecKre METOIbI HCTIOIB3YIOT MIPU aHATN3E TIIUIepruHa?
3. Kakue XxuMu4eckre MeTOAbl UCTIONB3YIOT IPU aHaJIU3€ 3THUIOBOTO cCIUpTa?
4.. Kakue xuMu4ecKkrue MeTo/1bl UCIIOJIb3YIOT MPU aHaJIU3€e IIHIepruHa’?
Cnmcok JuTepaTyphbl, peKOMEHAyeMblil K MCII0JIb30BAHUIO 110 IaHHOM TeMe
OcHoBHas JauTeparypa:
1. 1. Mapunkuna, I'.A; Heopranuueckass u aHanuTHyecKass XUMUs DJIEKTPOHHBIN
pecypc : npaktukyM / coct. I'.A. MapunkuHa. - Heopranndeckas u aHaJIMTHYCCKas
xumus,2018-05-30. - HoBocubupck : HoBocuOupckuii rocy1apcTBEHHBIN arpapHbIii
yauBepcurert, 2012. - 113 c. - Kaura naxoaurcs B 6azoBoii Bepcuu IbC IPRbooks.,
2. Txauenko, C.B; AnamuTuyeckas Xumus. XHUMHUYECKHE METOJIbI aHaIu3a
DnekTpoHHbId pecype : yuebHoe mocodue / C.A. Cokonoa / C.B. Tkauenko. -
Boponex : Boponexckunt I'ocymapcTBeHHBI ATrpapHbId YHHUBEPCUTET HM.
Nmnepatopa [letpa Ilepsoro, 2015. - 189 c. - Kuura Haxoautcs B 6a30B0il BepcUH
5BC IPRbooks.,
JlonmosiHUTEILHAS JIUTEpaTypa:
. Koposun, H. B. O6mas xumus : yueonuk / H. B. Koposun. - 13-¢ u3sz., nepepad. u
gom. - M. : Axagemus, 2011. - 496 c. : un. - (bakamaBpuar). - Pek. MOuH PO. -
[Tpun.: c. 461. - bubnuorp.: c. 486. - ISBN 978-5-7695-8015-4
2. bammmaxos, A. C; PacueT KpuBbIX KUCIOTHO-OCHOBHOTO U OKUCIUTEIHHO-
BOCCTAHOBUTEIHLHOTO TUTPOBAHUS DJIEKTPOHHBINA pecypc ;| YueOHoe mocodue mo
JTUCITUTUINHE «aHATTUTUYCCKAs XUMUSD» IS CTYICHTOB (PapMaIieBTUIECKUX U
XMMHUYCECKHX crienraabHocTeli By30B / A. C. bammakos. - Kemeposo | KemepoBckas

rocyaapcTBeHHast meauimHckas akagaemusi, 2004. - 50 c. - Kaura naxonurcs B

npemuym-Bepcun ObC IPR BOOKS. - ISBN 5-8151-0010-2,



IIpakTHyeckoe 3aHsiTUE 2
Kap06oHoBbIe KMCJIOTBI M X COJIH
Heapb 3anusiTusi: chHopMUPOBATH TEOPETUUECKUE 3HAHUS U MPUOOPECTH MpaKTHUeC-
KH€ YMEHHUS U HaBBIKU KOHTPOJIIO KauecTBa KAPOOHOBBIX KMCIIOT U UX COJIEH.
Teopernyeckasi yacTb
Kap6oHOBBIE KHCIIOTHI anu(aTUYECKOTO psijia MPEeICTaBISIOT CO00M MPOU3BOIHBIC
yIJIEBOJOPO/IOB, Y KOTOPBIX OJMH aTOM BOJOpOJa 3aMEIIeH KapOOKCHIIBHOM
rpynmnoi. Ty rpynmny COEIMHEHHM MOKHO TaK)KE paccMaTpyBaTh KAaK KOHEUYHBIH
IIPOJYKT ITPOLIECCA OKUCIIEHHSI CIIUPTOB, HE CBS3aHHOTO C Pa3pyLIEHUEM YIIIEPOIHON

LICIIH:

0

[O] 4 O] //O
R—CH,OH Thoo R—C =~ — R—C_

2 H OH
KanbiueBsle conmM MOJOYHONW M TJIIOKOHOBOM KHCJIOT IIOJNYYarOT OKHCIECHUEM
IJIIOKO3bl B IPUCYTCTBUM COEIMHEHUHN Kayblivgd. MoJjouyHas KUcioTa oOpasyeTcs B
pe3yibTaTe OpOKEHHs TJIOKO3bl (MM APYTUX caxapucTbix BemecT). IIponecc
MPOUCXOAUT TOJ BIUSHUEM KYJIbTYP MOJOYHOKHCIBIX Oaktepuit mpu 35-45°C.

O0pa3yronIyrocss MOJIOYHYIO KUCIOTY HEUTPaNu3ytoT, 100aBIsist KapOOHAT KaJbIIHs:

Cebl0g——= 2CH;~CH—COOH
OH

CH;?H-COO"

ZCH:,—?H—COOH + CaCO, — (
OH

)Caz’ + H,0 + CO,

OH 2

Kanpiusi TIIOKOHAT TONYYalOT AJICKTPOXMMHUYECKUM OKHCICHHEM TIIOKO3bI B
MPUCYTCTBUM OpoMuJa KaJblivsl U KapOoHaTa kanbuus. [Ipu snextponuse Opomuaa
KaJIbI[Usl Ha aHOJZIE BBIJEISIETCS CBOOOAHBIM OpOM, KOTOPBIA OKHCISET TIIHOKO3Y 10
TJIFOKOHOBOM KUCIOTHL. [ TIOKOHOBast 1 OpOMOBOIOPOIHASL KHCIIOTHI HEUTPATH3YIOTCSI
kapOoHatoM Kaiblusi. OOpasyromuiics OpOMHUJ Kajiblldsg BHOBb IOJBEPTaIOT

anekTponausy. OO0rmas cxema MPOUCXOJSINIET0 MPoIecca MOXKET OBITh BhIpa)KEHA B

BUJIE CIEAYIOLINX YPABHEHUN XUMUYECKUX PEAKLIUIM:



H ,O “""
\C// 0_ QO ‘T
1 HO—C=0 \(,//
H——0H H—l—OH o
HO—}—H
+ B, + HO — HO——H | caco, — | HO——H
H——OH ~HBr 3 ca”
H~+—OH H—l—oH
H——OH S il on
CH,OH ]
’ CH,0H CH,OH
[ 2

2HBr + CaCO; —» CaBr, + H,0 + CO,*
CpaBHHTENBHBIE JaHHBIE O (PU3UYECKUX CBOMCTBAX COJIEH KapOOHOBBIX KHCIIOT
YKa3bIBAIOT HAa TO, YTO OHM MPEACTAaBISAIOT COOON Oeble KpUCTaUIMUYECKHUE
BEIIIECTBA, TUTPOCKOMMYHBIC (Kavs alleTaT) UM BHIBETPUBAIOIINECS HA BO3IYXE
(KanpIus JaKTaT, HATPUS LUTPAT) BBUAY HATWYHUS KPUCTATUIM3AIMOHHONU BOJIBI.
Conu yKCyCHOU ¥ JIMMOHHOM KUCJIOT UMEIOT COJIOHOBATHIN BKYC, a KaJIMs aleraT
— cna0plif 3amax yKCYCHOW KHUCHOThL. CoOJId IIETOYHBIX METAIOB JIETKO
PacTBOPUMBI B BOJIE.
KanbiueBble cojii MEIJIEHHO PACTBOPUMBI B BOJIE, HO B KHUIIAIIEH BOAE HUX
PacTBOPUMOCTD 3HAYUTENIBHO YIIydIiaeTcs (KpoMme IUTparta Kaublus). B atanosne
pactBopuM Kanus anerar. OcTalbHble COJIM B OATAHOJE MPAKTUYECKHU
HEPaCTBOPHMBL.
C nmoMOIIbI0 COOTBETCTBYIOIINX AHAIUTUYECKUX PEAKIIUI yCTaHABIIMBAIOT B
pacTBopax coJiell KapOOHOBBIX KUCIOT HAIMYUE MOHOB Kajusl, HATPUS U KaJIbIUS.
AHHMOH TJIFOKOHOBOM KHUCJIOTHI MPUOOPETAeT B TEX K€ YCJIOBUSX CBETJIO-3€JICHOE

OKpalIuBaHUE.

+ .0 +
Ca” + 2FeCl, — 2| CH,0H~(CHOH)-C -| Fe™ + 3CaC,

.0
3| CH,OH—(CHOH);-C< _J
0l 3
Jlist oOHapyKeHUsl TIIFOKOHAT-MOHA WCIIOJNB3YIOT TakKXKe PEaKInio 0o0pa3oBaHUs
dbeHunTHIpa3uIa TIFIOKOHOBOW KHCJIOTHI, TEMIIEpaTypa TUIaBICHHS KOTOPOTO OKOJIO
200°C. HcnplTaHue BBINOJHSIOT, HArpeBas KaJbIHMS TJIIOKOHAT Ha BOJSHON OaHE B
teueHue 30 MHH CO CBEXENEeperHaHHBIM (EHUITHIPA3UHOM U JISJSTHON YKCYCHOU

kuciotou. Jlig Gosee OBICTPON KPUCTAIM3AMHU MOTUPAIOT CTEKJISHHON MaJOuKOM

BHYTPEHHIOIO dYacTh mpoOupku. Kampmwsi TIIOKOHAT BOCCTAHABIMBACT HUTPAT



cepeOpa mpu HArpeBaHUM B HEUTpambHOM pacTtBope. B kucnoih cpeme u B

IMPUCYTCTBUHU aMMHAKd BOCCTAHOBJICHUA HC IIPOUCXOIUT.

JlakTaTHOH UACHTU(DULIMPYIOT PA3TI0KEHUEM TIEpMaHTaHATOM KaJusl B KUCIION cpeJie.

OO6pa3zyercs areTanabAeTH/1, UMEIOIIUNA XapaKTepHBIN 3amax:

CH;—CH—CO00~

OH

4+ 4KMnO, + 11H,50, —>

0
s
— 10cH—cZ T + 5CaSO, + 2K,S0, + 4MnSO, + 16H,0 + 10CO}
H

O6p&30B3BHIHﬁC$I allCTAJIBACTHA MOXHO TaKXKC O6Hapy7KI/ITI> B IIapax IIO

IMIOYCPHCHUIO ITOJTOCKH (1)I/IJIBTpOBaJII>H0ﬁ 6YMaFI/I, CMOYCHHOM PCAaKTHBOM Heccnepa,

Uik 110 O6pa3OBaHI/IIO CHHETO IIsITHa Ha IIOJIOCKE 6}’MaFI/I, CMOYEHHOM CMECHIO

pacTBOpa HUTPOIIPYCCHU A HATPUA U IMUIICPHUANHA.

HcnpiTanne NOMIMHHOCTH IUTpaT-MOHA OCHOBAHO Ha O0O0Opa30BaHUM IUTpaTa

KaJIbLIUsl. XapaKTepHOE CBOMCTBO 3TOM COJIM — YMEHBILIEHHE PACTBOPUMOCTU IPH

Harp€BaHUM pPacCTBOpa. HOBTOMY IIOCJIC ,Z[06aBJ'I€HI/IH XJiopuaa KaJbIOUsA pPacTBOP

OCTaeTCs MPO3payHbIM, a IPU MOCIEAYIOIIEM KUIISTYEHUH BbINaAaeT Oesblid 0CaAoK:

CH;—COONa
2HO—C—COONa

CH;—COONa

+ 3CaCl,

—

—

CH;—COO0
HO—C—CO00

CH;—COO0

Ca;,{, + BNaCl

2

BpimaBmmi ocagok pacTBOPUM B XJOPOBOAOPOAHOW Kuciore. Llutpar

(rugpouMTpaT)-MOH MOKHO OOHAapyXUTh JEUCTBHEM pPACTBOpAa BaHWIMHA B

KOHLIEHTPUPOBAHHOW cepHOil kuciote. [locne HarpeBanus Ha BOAsSHOW OaHe B

TE€UYCHUE 5 MHH H nocjacayromero I[O6aBJ'I6HI/I$I BOAbI BO3HHUKACT 3CJICHOC

OKpalIMBAaHUE.

IIpu HarpeBaHun HATPUSA LUTPATA C YKCYCHBIM aHTHAPUIOM U MUPUAUHOM WU

HCCKOJIbBKUMH KpHCTAJLLIaMH HUKOTHHOBON KHCJIOTBI IOSIBISCTCS KapMHHOBO-

KpaCcHOC OKpalllMBaHHC.

MPUOOPETAIOT 3€JIEHYI0 OKPACKY.

BunHasg kucjgora M €€ COJIM B OATHUX YCIIOBUAX



[Ipy crniaBleHMM LUTPATOB C MOYEBMHOM WM PE30OPLUUHOM OOpa3yroTcs
¢dayopecuupyromue NpoayKThl.
[IpubaBneHue Kk HaTpUA HUTPATy OPOMHOM BOJBI M HECKOJIBKUX Karellb pa3BEIEeHHOM
a30THOM KHUCIJIOTHl NPUBOAMT K OOpPa30BaHUIO OEJIOr0 KPUCTAIIIMYECKOIO OCaJKa
neHTabpoMalieToHa:

CH;-COONa CHBr,

HO—C-COONa + gBr, — (=0 + O3NaBr + 3004 +  4HBr

CHz— COONa CBr3

DTy XMMHYECKYIO0 PEAKLUUIO HCHOJB3YIOT [Jii IPABUMETPHUUYECKOTO OIpPEACICHUS
HaTpHs LuTpara.
VYuuThiBas, 4TO CHOCOOBI MOJYYEHHUSI COJIEH KapOOHOBBIX KHCIOT OCHOBAaHbI Ha
B3aUMOJICUCTBUM KapOOHOBBIX KHCIOT C KapOOHaTaMu, MpU HMCHBITAHUM Ha
YUCTOTY YCTAHABIMBAIOT MpPENENbl KUCIOTHOCTM WIM WIEJOYHOCTU. Jlns
BBINIOJIHEHHSI UCTBITAHUN KCIIONB3YIOT onpeneneHue pH pacTBOpoB, TUTpOBaHUE
CO CIIEUAIBHO MOJ00PaHHBIMU UHIUKATOPAMH.
Konu4ecTBEHHO CONM IIEJNOYHBIX METAUIOB MOYKHO OIPENENIUTh METOJOM
KHCJIOTHO-OCHOBHOTO TUTpoBaHus. Kanus anerar, npeacTaBisitolinid co00i coib
CHWJIBHOTO OCHOBAaHHUS M CJIa0OM KUCIOTHI, TUTPYIOT B BOJAHOU Cpe/ie pacTBOPOM
XJIOPOBOAOPOAHOMN KHUCIIOTHI:
CH3COOK + HCI =CH3COOH + KClI
Wuaukatopom ciayxut pactBop TporeonuHa (pH nepexona 1,3-3,2).
@C pekOMEHAYET MPOBOJAWTH TUTPOBAHME KaJIMs alleTaTa B HEBOJHOM Cpene.
HaBecky pacTBOpsitoT B JieJsiHOM YKCycHOU kucioTe U TUTpytoT 0,1 M pacTtBopom
XJIOPHOW KUCJIOTHI (MHAUKATOP KPUCTAIUTMYECKUNA (PHOTETOBBIN):

CH,COOK + CH;CO0OH — (CH;COOKH)" » CH;C00™

CH3COOH + HCIO; ——> (CH;COOH,)" « ClO,~

(CH3;COOKH)' « CH;CO00™+ (CH;COOH,)" « CIO, — KCIO, + 3CH,COOH

CH;COOK + HCIO; — KCIO, + CH3;COOH



AHAJIOTMYHO B HEBOJHOM Cpe/ie ONPEIENAIOT KOJUYECTBEHHOE COAEpKaHUE HATPUS
oUTpaTa M HaTpus BalblpoaTa, MWCIONb3Yys B KayecTBe HWHAUKaTtopa 1-
Ha(TOMOCH3EUH WM KPUCTAUIMYECKU (uoneToBbld. OMpeneianuTb Ccoaep:kaHue
HaTpus BaJlbllpoaTa MOXXHO B BoJgHOW cpeae, tutpys 0,5 M pactBopom
XJIOPOBOJOPOAHON KUCIOTHI (MHIAUKATOP METUIIOBBIN OpaHKEBBIN).

Hatpus nwutpaT omnpenensior, HCHONIB3YysS HOHOOOMEHHYIO XpomaTorpaduio B
COUYETaHMHM C ajkanuMmerpueil. HaBecky HaTpus {uTpaTa pacTBOPSIOT U IPOIMYCKAIOT

yepe3 KoJOoHKY ¢ katnoHutoMm KY-2 B H-popwme. [Ipoucxoaut oOMeH HOHOB:

CH;-COONa (I:HZ-'COOH
3[Kaf]H* + HO—C-COONa ——» 3[Katj/Na® + HO—C—COOH
CH;-COONa | CH;-COOH

3aTeM KOJIOHKY MPOMBIBAIOT U (UIBTPAT C MPOMBIBHBIMH BOJAMH, COJICPIKAITIMHU
JTUMOHHYIO KucioTy, TUTpytoT 0,05 M pacTBopom 1mienoun.
MeTto 00paTHOTO apreHTOMETPUYECKOrO0 TUTPOBAHHS HATPHS ITUTpaTa OCHOBAaH Ha
o0pa30BaHUK TPYJHO PACTBOPUMOMN TPEeX3aMEIICHHON COU cepedpa:
CH;COONa CH;-COOAg
HO—C—COONa + 3AgNO, ——= HO—-C—COOAg + 3NaNO,

CH;-COONa CH;-COOAg

K HaBecke HaTpus muTpara nMpuOaBISIOT B MEpHOU Koi0e nBoiHON n30bTok 0,1 M
pacTBopa HuTpaTa cepeOpa. Jljisi yMEeHBIIIEHUSI PAacTBOPUMOCTH COJU cepedpa B
PEaKIMOHHYI0 CMeECh N00aBisAtOT 3TaHoJ. OcaloK OTQUIBTPOBBIBAIOT U H30BITOK
Hutpata cepedpa tutrpytor 0,1 M pacTBOpoM THOIMaHATa aMMOHUS (MHIUKATOP
’KeJIe30aMMOHHUEBHIC KBACIIBI).

N3BecTeH Takke KyNPUMETPHYCCKHUN METOJ ONpeIeSieHUs HaTpus IUTpara,
OCHOBAaHHBIA Ha OOpa30BaHWM METHOIMTPATHOTO KOMIUJICKCHOTO COCIUHEHUS C
cynbarom meau (I1). AHanu3 BBINOIHSIOT B CIAOOIIEIOYHON cpeae, KOTOPYIO
CO3/Ial0T C TIOMOIIIBIO THAPOKapOOHaTa HaTpusl WK okcuaa Maruus. Turpytor 0,05 M
pacTBOpoM cylibpaTa MEeIM B MPUCYTCTBUU HMHIAMKATOPHONW CMECH MYypEKCHaa [0

HCUYC3HOBCHUA (1)I/IOJIGTOBOFO U ITOABJICHUS 3C€JICHOI'O OKpalllnBaHHA.



KanbuueBbie comu KapOOHOBBIX KHUCIOT (KaJbLMs JIAKTAT W KaJbLMS TJIFOKOHAT)
KOJIMYECTBEHHO OMNPEACISIIOT KOMIUIEKCOHOMETPUYECKUM METOAOM. MeTroauka
UJICHTUYHA OIPEEICHUI0O HEOPTaHUUECKUX JICKAPCTBEHHBIX BEIIECTB KAJIBITHSI.
Conm kapOOHOBBIX KHCIIOT CJIEIYET XPaHUTh B CYXOM MECTE B XOPOIIIO YKYTIOPEHHOM
Tape, yUUTHIBAsI UX TUTPOCKOMMYHOCTD (KaJIusl alleTaT) Uik BO3MOKHOCTh OTEPH
KPUCTAJUTA3AIMOHHOMN BOJIBI (KaJIbIIUS JIAKTAT, KaJlbLIMs TJIFOKOHAT, HATPUS LIUTPAT).
Hatpus BanbsmpoaT XpaHAT B CyXOM, IIPOXJIaJHOM, 3aIHMIIEHHOM OT CBETa MECTE MpPHU
temmeparype 10 25 °C B XOpoIIo YKYITOPEHHOM Tape (paciiibIBacTCsl Ha BO3IYXE).
Bonpocsl u 3aganus:
ba3oBblli ypOBEHB
1. Kakumy XUMUYECKUMM PEAKIMSAMH MOKHO JI0Ka3aTh HaJIWM4KMe€ B Ipenapare

KaTHOHOB KaJusl, KaJblKs, HATpUs?

2. Kak oOHapyxuTh B MOJIEKyJE€ Mpernapara aierar-, JakTar-, [IIOKOHAT-,
uUTpaT-uoHbl? Hanuimmre ypaBHEHUS peaKIIUid.

3. Kak BBITOMHUATH KOJIMYECTBEHHOE OIPEICIICHUE Kalusl alerara METOJIOM
HEBOJHOTO TUTpOBaHu:? Kakne Xummuueckue peakinuy pyu 3TOM IPOUCXOASAT?

4. Kakumu meromamu nmo ' X mpoBoauTCs KOJMUYECTBEHHOE OIPEETICHUE
KJTbIMS TJIFOKOHATA U KaJIbLMs JJakTara? Hanuimre ypaBHEHUS] XUMUYECKUX PEaKIUH.

S. B yeMm cynHoCTh METOAMKY KOJTMUECTBEHHOTO OMPEICTICHUs HATPUs IIUTpaTa
JUIS MHBEKIIUH C MCTIOJIb30BaHMEM HOHOOOMEHHOM XpoMaTorpahuu?
I1oBBIIEHHBIN YPOBEHB

1. Tlpm xakux 3a00J€BaHUSX TPUMEHSIOT Iperaparhbl, MPOU3BOJHBIC KapOOHOBBIX

kucnot anmudarudeckoro psina? B Bume kakux 'iekapcTBEHHBIX (opM OHH

BBIITYCKAOTCS?

2. Kakumu Metomamu, kpome pekoMeHI0BaHHbIX ['@D X, MOXKHO BBITTOJTHUTH
KOJIMYECTBEHHOE OIPE/ICTICHUE KAJIbLIMSI TJIFOKOHATA U KAJIbLIMSI JIaKTaTa?

3. Byner nu moaBepratbCcs M3MEHEHHSIM Kallusl aleTaT IMpU XpPaHEHUU B
HEIIOTHO yKymnopeHHoU Tape? Kakue (akTopbl BHEITHEW Cpelbl OKa3bIBAIOT MPU ATOM
BIIMSIHUE HA KaYECTBO Ipemnapara’?

4, HpOI/ICXOI[ﬂT JIM BHCITHHUC U CTPYKTYPHBIC U3MCHCHHA B MOJICKYJIaX KaJIbITH



JaKTaTa v HaTpUsl LUTpATa JIJIsl MHbEKIUNA MPU XPAaHEHWH B HEIJIOTHO YKYMOPEHHOMN
Tape?

Cuucok JuTepaTypbl, peKOMEeHAyeMblii K MCI0Jb30BAHUIO 110 IAHHOH TeMe
OcHoBHas JauTeparypa:

1. 1. Mapunkuna, I'.A; Heoprannueckass u aHanuTHYeCKass XUMUSA DJIEKTPOHHBINA
pecypc : npaktukyM / coct. I'.A. MapunkuHa. - Heopranndeckas U aHaJIMTHYECKAsI
xumMust,2018-05-30. - HoBocubupck : HoBocuOupCKHii Tocy1apCTBEHHBIN arpapHbIi
yauBepcuret, 2012. - 113 c. - Kaura naxoautcs B 6azoBoii Bepcuu IbC IPRbooks.,
2. Txauenko, C.B; AnamuTuyeckas Xumus. XHUMHUYECKHE METOJIbI aHaIu3a
DnekTpoHHbId pecypc . yueoHoe mocodue / C.A. CoxonoBa / C.B. TkaueHko. -
Boponex : Boponexckunn I'ocymapcTBeHHBI ATrpapHbId YHHUBEPCUTET HM.
Nmnepatopa [letpa Ilepsoro, 2015. - 189 c. - Kuura Haxoaurcs B 6a30B0il BepcUH
5BC IPRbooks.,

JlonoiHuTe IbHAS JIUTEPaTypa:

. Koposun, H. B. O6mas xumus : yueonuk / H. B. Koposun. - 13-¢ u3sz., nepepad. u
nom. - M. : Axamemus, 2011. - 496 c. : un. - (bakanaBpmar). - Pek. MOuH PO. -
[Tpumn.: c. 461. - bubnuorp.: c. 486. - ISBN 978-5-7695-8015-4

2. bammmvakos, A. C; PacueT KpuBBIX KUCIIOTHO-OCHOBHOTO U OKHUCITUTEIHHO-
BOCCTAHOBUTEIHLHOTO TUTPOBAHUS DJIEKTPOHHBINA pecypc ;| YueOHoe mocodue mo
JTUCITUTUINHE «aHATTUTUYECKAs XUMUSD» IS CTYICHTOB (PapMaIlleBTUYECKUX U
XUMHUCECKHX crienraibHocTel By30B / A. C. bammakos. - Kemeposo | KemepoBckas

rocynapcrBeHHas MmeaunuHckas akagaemus, 2004. - 50 c. - Kaura HaxoauTcs B

npemuyM-Bepcun DbC IPR BOOKS. - ISBN 5-8151-0010-2,



IIpakTHyeckoe 3ansiTUe 3
AMHHOKHCJIOTHI aJ1M(aTHYECKOro psiia
Hean 3ansaTusi: chopmMupoBarh TCOPETUISCKUE 3HAHUS U MPUOOPECTH MpaKTHUIEC-
KH€ YMEHUS U HaBBIKM KOHTPOJIIO Ka4YeCTBA aMUHOKUCIIOT.
Teopernueckasi 4acThb
AMUHOKHCIIOTBI  MPEJCTABISAIOT COO0OM MPOU3BOJAHBIE KapOOHOBBIX  KHUCIOT,
coliepKaliie B MOJIEKYyJie OJHY WJIM HECKOJIbKO aMUHOTPYHI. 0-AMHUHOKUCIOTHI
SBJISIIOTCSL CTPYKTYPHBIMH 3JIEMEHTaMH O€JIKOB M IIMPOKO PACHPOCTPAHEHBI B
npupoje. M3 6enkoBbIx ruaponn3aToB mnoxydeHo 6osnee 20 o-amuHOKHCIOT. OHU
ABJS0TCS aM$onuTaMH (aM(POTEPHBIMU COEAUHEHUSIMU) U O0pa3ylOT BHYTPEHHHE

COJIA B BUJI€ OUTIOJIIPHOTO MOHA (LIBUTTEP-UOH):
cooH ng-
H—C—NH, —— H—C—NH,
R R
Haubonee gacto mpuMEHSIOT B KaU4€CTBE JIEKAPCTBEHHBIX BEIIECTB aMUHOKHUCIIOTHI U
UX CUHTETUYECKUE aHAJIOTH: KHCIOTY raMMa-aMMHOMACIISIHYIO (aMUHAJIOH), KUCITIOTY
aMUHOKANpPOHOBYIO, KHUCJIOTY TJIyTaMHHOBYIO, IIMCTEHWH, alleTW] IUCTEHH,
NEHUIIJIAMIH, METHOHHH.
B ycnoBusX NpOMBINUIEHHOTO MPOU3BOJCTBA KHUCIOTY TraMMa-aMHUHOMACISIHYIO
MOJTy4aloT PACIICIUICHUEM O-TIHPPOJIUI0HA THUAPOKCHUIOM Kaliusi B TPHUCYTCTBHUH
Bozbl ipu 100-110°C B Teuenue 2-3 4. 3aTeM YKCYCHOW KHCJIOTOW M3 CIIUPTOBOTO

pactBopa (pH ot 6,5 10 6,9) kanmeBoii CoKM y-aMHHOMACISIHON KUCIOTHI pu 60°C

BBIJICTISIFOT HEOUUIIICHHYIO KUCIIOTY:
COOK COOH

KOH (|3Hz CH,COOH (|3Hz
—_—

—_—
N“ "0 CHOH <|3H2 CHOH  CH
CH;—NH, CH;—NH,

a-NUPPONUAOH

Y-aMUHOMaCNAHOW KUCnoTta
KUCNOTbI



TexHuueckui IMPOAYKT MICPCKPUCTAIIM30BLIBAIOT H3 a0COJIFOTHOTO 3TaHOJIa Ipu

temnepatype oT 0 1o +5°C u cymat npu 70-80°C.

HcTouyHUKOM CHHTE3a aMI/IHOKaHPOHOBOfI KHCJIOTbhI CIYXHUT NUKJIIOTCKCAHOH, W3

KOTOPOTO  TOJYy4YaloT  OKCHM, a
nepezpynnupoeKy:
NH,OH H
—_— —_—
~
o) N—OH
UMKNOreKCaHoH OKCHUM

3aT€M  OCYUICCTBIISIIOT  OEKMAHOBCK)IO

wH
s N ‘
Hz? M2 M0 CHy~CHz=CH;~CH;~CH;—COOH
HG o NH,

H,C—NH
E-Kanponakram

Kucnorta
aMWHOKanpoHoBan

KI/ICJ'IOTy rIYTaMHMHOBYIO U MCTHOHHUH ITIOJYYalOT TrMAPOJIN30M OCJIKOBBIX BCIICCTB.

B wmmosune, kazewHe, o-makToriaoOymmHe comepxurcs a0 20% riyTaMHHOBOM

KUACIOTH U 710 3% metnonuHa. Eme Oosbine (1o 45%) riyraMUHOBOM KHCIIOTHI B

NIMIECHUYHOM TIJIHAJUHC, KOTOpBIﬁ OOBIYHO CIIY)KUT HCTOYHHUKOM €€ IIOJIYUCHH.

BBIIIGJ'I}IIOT AMHHOKHCJIOTBI

U3 THUAPOJIN3AaTOB OCIKOB XpOMaTOI"pa(i)I/I‘-IeCKI/IM

MCTOIOM. OTH aMHUHOKHCIIOTHI MOYKHO TaKKe CUHTC3UPOBATD.

B HACTOAIIICC BpPEMA B IMPOMBINIJICHHOCTH KHUCJIOTY TIJIYTAMHHOBYIO ITIOJYy4YarOT

MUKPOOMOJIOTUYECKHUM CHHTE30M M3 0-KETOTJIyTapOBOM KHUCIOTHI

aQHAJIOTUYHOU OMOCHHTE3Y):
(|JOOH
C=0

|
CH;—CH;—COC»!
a-keTornytaposasa KMCnota

NH,

B EEE——

[{ucTenH noOJIyYaroT,

GoOH
CH—NH,
CHy—CH;—COOH

KWCnoTa rnytamMmmHoBan

BOCCTaHaBJIMBasg BOJOPOJAOM IHUCTHUH,

(mo cxewme,

KOTOPBIA  MOKHO

BBLICITUTH U3 poroB (6-7%) wiu Bojoc (13-14%):

COOH COOH COOH
<|:H—NH2 cI:H-—NH2 ——%g}——>- 2 CH-NH,
CH;—S—S—CH, CH;—SH
LUKWCTUH LKUCTEeNH
HOJ’Iy‘IeHI/IG AlICTHUIIMCTCHHA OCHOBAHO Ha CIIOCOOHOCTH AMHMHOKHUCJIOT

ANCTUIIMPOBATHCA 110 AMHUHOT'PYIIIIC:



Y H

COOH ong? Goor g

CH-NH, + 0 ——=  CH-NH-C__  + CH,COOH

CH;—SH RN CH—sH Oy

2 0

UUCTEMNH YKCYCHbIW aUEeTUNLUCTERH

aHrMapua

[TeHUITIAMUH TIOJTy9aroT yTéM CHHTE3a u3 3,3-muMeTHI-2-

AUMIaMUHOAKPWIOBBIX KUCIOT. OH mpenacraBisier coOOW YacTh MOJIEKYJbI
NEHUIMUIMHOB U SIBJISIETCS. KOHEYHBIM MPOAYKTOM HX pacnaga. [leHurmiiamMux
o0JjaaeT B pacTBOpax ONTHYECKOM akTHBHOCTHIO. Hanbomnee aktuBHa D-dopma (L-
(dhopma 6oJiee TOKCUYHA).

[Io ¢usnueckuM cBOWCTBaM AaMMHOKUCIOTHI MPEJICTaBISIOT €000l  Oelble
KpUCTAJUIMYECKUE  BellecTBa. DBOJBIIMHCTBO M3 HHUX HMMEET  CJIa0bli
crenuduyeckuii 3amax (3a HCKIIOYEHHEM KHUCJIOTHl aMHUHOKAmpoHOBOM). [lms
UACHTU(DUKAIIMY UCHOJB3YIOT Takue (pU3nuecKkre KOHCTAHThI, KaK TeMIeparypa
IJIaBJIEHUS W ynenpHOe BpamieHue. Kucnora ramma-amMuHOMAcIsiHas, KUCIOTA
aMUHOKAIIPOHOBAsl, IEHULWUIAMHUH, AUETWILUCTEUH JIETKO pPacTBOPHUMBI, a
LMCTEUH PacTBOPUM B BojA€. METMOHMH YMEPEHHO PacTBOPHM B BOJE, KUCIOTa
rIIyTaMUHOBas pacTBOpUMa B ropsyed Bojae. B sTaHoie jerko pacTBOpUM
AUETWILMCTENH, OCTAIbHbIE AMUHOKHUCIIOTHI B 3TAHOJIE U B APYTHX OPTaHUYECKHUX
PACTBOPUTEIAX NPAKTUYECKH HEPACTBOPUMBI WM Mall0 pacTBOpUMBI. BBumy
HaIu4uusi aM(OTEPHBIX CBOMCTB OOJBIIMHCTBO AMUHOKHUCIIOT JIETKO PACTBOPUMBI

B PAaCTBOPAX T'MAPOKCUIOB IIEJIOYHBIX METAJIJIOB U KUCJIOT.

MeTHOHMH M KHCIIOTY TJIyTaMUHOBYIO HACHTUPUIMPYIOT ¢ nomouisio HK-
CHEKTPOB II0 COBHAACHHIO MHOJOC nornomenus B obmactu 4000-400 cm? ¢
npunaraeMbiMu K @C pucyHkamu cieKTpoB. Y O-CHEKTpP MOTJIOMIEHUS HUCTEHHA
MMEeT MAKCUMYyM MOTJomeHust npu 236 HM, a aleTWIIUCTenHa — npu 233 HM
(pactBoputens 0,1 M pacTBOp THApOKCHIA HaATpusi). YJENbHBIC MOKa3aTeln
MOTJIONIEHUS COOTBETCTBEHHO paBHbI 690 1 353.

JUis WCHBITAaHUS HA TOMJMHHOCTh AMHUHOKHCIOT HCIOJB3YIOT OOIIYI0 I[BETHYIO

peakiuio ¢ HUHTHIPUHOM. B pesymbrare peakium oOpasyercs aMMOHHUIHAs COJb



€HOJIbHOM  (OpMBI  JTUKETOTHAPUHICHKETOIMIPUHAMUHA,  HMEIOIIas  CHUHe-
(hHOJIETOBYIO OKpACKY.
[Tpu B3aumonerictBuu ¢ coiisiMu Meau (I1) aMHHOKHCIOTHI 00pa3yIOT KOMILICKCHBIC

COCANHCHUA, UMCIOIIUC TCMHO-CUHIOIO OKPACKY:

2NaOH
2R—CH-COOH + CuSO, ——» O? \ ’ ?H R+ NaSO, + 2HO
NH, R—HC__ / \ Cco
“NH, 07

[TonmMHHOCTH KUCJIOTHI TaMMa-aMUHOMACISTHOM YCTaHABIMBAIOT MO 0Opa30BaHUIO
SPKO-MaJTMHOBOTO OKpAIIMBaHWS TIPU HarpeBaHUW C aJUIOKCAHOM B Cpefe
nmuMetwipopMamMuga Ha Kumsuied BojasHoM Oane. CrnekTpodoTroMeTrpuueckoe
KOJIMYECTBEHHOE OINpPE/ICJICHUE BBIMOJIHSAIOT B CMEIIAHHOM pacTBOpPHUTENE BOja-
aumetmidopmamuy (9:1) ¢ TeM Ke pPeaKTHBOM, M3MEPSs ONTHYCCKYIO IUIOTHOCTH
OKpAIIIEHHOTO MPOAYKTa MPHU JJIMHE BOJHBI 526 HM. AJIJIOKCAaHTHUH MPUMEHSIOT B
KauecTBe [[BETOpEareHTa LIS UCIIBITAaHUS MO/JIMHHOCTHU u
CIEKTPOPOTOMETPUICCKOTO aHadW3a KHUCJIOThl TJIyTAMHHOBOM H METHOHHHA.
OO6pa3zyercs OKpalIeHHBIM KOMILIEKC ¢ MaKCHMyMoM TorJorieHus npu 480 HM.
Kucinoty aMuHOKAIIpOHOBYIO OTKPBIBAIOT HarpeBaHUEM Ha BOJSHOW OaHe e€ cMecH C
S5%-HBIM pacTBOpOM XJiIOpamMHHa B mpucyTcTBUU 1%-HOrO pacTBOpa (eHona;
MOSIBIISIETCS CHHEE OKpalllUBaHWE, KOTOPOTO HE 00pa3yrT KHCIOTa TramMma-
aMUHOMACJIsIHasl, KHCJIOTa TJIIYTaMUHOBas, METHOHWH, ITMCTEHH. [loIIMHHOCTH
KHCJIOTBI aMWHOKAIPOHOBOW TMOJTBEPKAAIOT TakkKe ocaxiaeHneM B Bujae N-
0eH30JICYTb(OH-E-aMUHOKAIIPOHOBOM KHCJIOTHI, TEMITepaTypa IUIABJICHUS KOTOPOM
noimkHaa ObiTh 120-123°C.

JIisi ucnpITaHus TOMJIMHHOCTH KHUCIIOTHI TIIYTAMHHOBOW PEKOMEHAYIOT IIBETHYIO
PEaKIMI0 C PE3OPIMHOM B TPHUCYTCTBUU KOHIIEHTPUPOBAHHOW CEPHON KHCJIOTEHI.
Kucnora rmyramuHOBasi TpW HarpeBaHWW C JTHMH BEIIECTBAMU OOpa3yeT TIUIaB
KPacHOTO IIB€Ta, KOTOPBIM TpPHU PACTBOPEHUU B PACTBOpPE aMMHaka MpHOOpeTaeT

KpacHO-(HOJIETOBOE OKpalllMBaHUe C 3eleHor (iyopecueHuuen. Peakius ocHoBaHa



Ha JIeTUApaTalldd KUCJIOThl TJIYyTaMHUHOBOM JI0 MHPPOIHIOHKAPOOHOBOM
KOH/JICHCAIUH TIOCJICAHEHN ¢ pe30pIuHOM. METHOHHH 3TOM peakiuy He JdaeT.

Peakmuto oOpa3zoBaHus ATHIIANIETATa UCTIOIB3YIOT JJII OOHAPYKEHHSI alleTUIILHOM
TpYINbl B aleTWIMUCTenHe. Ero mnpeaBapuTeabHO KHUIATIAT € PacTBOPOM

AMXpoMarta Kajus B CEpHOM KHCIIOTe, a 3aTeM J00aBIISIIOT STaHOJI:

COOH 4 COOH

| 7, H,SO,

CH-NH-C[  + H,0 ——= CH-NH, + CH,COOH

CHy—SH  ©Ms CH;—SH
0

CH,COOH + CHOH —— CHC + HO

AN
O—CH,

[Ipu nobGaBneHnn K pacTBOPY MEHUIIMIUIAMHHA PACTBOpPA THIIPOKCHUIA HATPHUS U
20 MT TpUKETOTUAPUHICHA TUAPATA, TOTYAC MOSBISETCS HHTCHCUBHOE CHHEE HITN
(1osIeTOBO-CUHEE OKPAIIUBAHHUE.

Cepocoepxamye aMIHOKHUCIIOTHI IIPY YCTAHOBJICHUH MTOJJIMHHOCTH MOJIBEPratoT
HEKOTOPBIM JOMOJIHUTENIBHBIM HCIBITaHUAM. Hanuuue THOTpymIbl B MOJIEKYJIE
LUCTEMHA MOYHO YCTAaHOBUTb IBETHOM pEAKUMEHd B MICJIOYHOW Cpene C
HUTPOINIpyCCUAOM  HaTtpusa  (KpacHo-¢uoneroBoe  okpammBanue). s
OoOHapyXeHHs] THOMETUIILHOW TPYNIBl B METHOHUHE ero CIutaBisitoT ¢ 30%-HbIM
pacTBOpoM Tuapokcuaa Harpus. [Ipoucxomur  paspylieHHEe  MOJIEKYJIbI
METHOHMHA ¢ OO0Opa30BaHWEM NPOM3BOJHBIX MEpKaNTaHa U  CYyJb(QHUIOB.
[Tocnennue MOXHO OOHAPYKUTH LIBETHOW peaklUei ¢ HUTPONPYCCUAOM HATPHUS
(kpacHO-(pHONETOBOE OKpalllMBaHWE) WJIM 10 3almaxy CepoBOJOpoAa U

MepKarTaHa, 00pa3yromuxcs nocie 100aBIeHUs CEPHOM KUCTOTHI:

NH, o
&
2H3C—S—CH2—CH2—CH—C\ + 5NaOH —» CH,SNa * NasS +
OH
0]
P
+ CHOH + 2NH} + 2HO—CHyCHy CH=C_
OH ONa

Na,5 + CH,SNa + 2H,S0,—= H,S} + CHSSH + Na,SO, + NaHSO,



Tuorpynmny B MoJieKyJie HUCTEMHA U alleTWILMCTEHHA MOATBEPXKIAI0T IIBETHOU
peakiueii ¢ xsopuaoMm xenesa (l11) mo mosBiIeHUIO CHHETO OBICTPO MCYE3AIOIICTO
OKpalllUBaHUSl WM UCIHOJIB3YIOT B KAyeCTBE pEaKTWBA HUTPUT HATPUSA B
NPUCYTCTBUM YKCYCHOM KHUCJIOTHI (KpacHoe okpamuBaHue). [Ipu nelictBum Ha
pacTBOpbl ILMCTEMHA W AUETWILHCTEHMHA CEJIEHUCTOM KHCIOTOM BBINALAET
KpacHbI ocafok. LlucTenHn npu IeHCTBUU M-AMHUTPOOEH30JIOM B MPUCYTCTBHUH
TUAPOKCUJIA HATPUA IPpUOOpeTaeT xenroe okpamuBanue. Metrnonun ¢ 10%-HpiM
pacTBOpoM arerata HaTpusi U 2,5%-HBIM pacTBOpOM arerata MeAu oOpasyeT
CUPEHEBATO-CHHUM OcaloK. [{UCTEeNH B 3THX YCIOBUSAX JaeT YEpPHBIA OCAJOK, a
KHCJIOTBI TaMMa-aMUHOMACJsHasi, aMUHOKAIPOHOBAasT M TJIyTAMHUHOBAs HE
OCAXKJIAtOTCSL. Hucrenn U MEHULWIUTAMUH BOCCTaHABJIMBAIOT
(bocPopHOBOIBGPAMOBYIO KUCIIOTY, MOSIBISETCS CHHEE OKPAILIMBAaHUE.

Eciu Bomnblii pacTBOp aMHMHOKUCIOTHI HeWTpanmsoBath 0,1 M pactBopom
THJIpOKCHIa HaTpusi Mo (eHoa(TalenHy 10 PO30BOI0 OKpALIMBAaHUS, a 3aTeM
n00aBUTh HEUTpPaTU30BaHHBIM (IO 3TOMY K€ HWHIUKATOPYy) pacTBop Qop-
MajbpAerujia, TO TMOJy4YeHHas CMech o0ecuBeTuTca. Takoe UCIbITaHUEe
pekomengoBano ®C s NOATBEPKIAEHUS  NOMJIMHHOCTH  HEKOTOPBIX
aMUHOKUCTOT. OHO OCHOBAHO Ha CBA3BIBAHWUU aMUHOTPYMIbI (hOPMabAETUIOM
no  obOpazoBaHusi  N-mMeTUIUMIEHOBOIO  MPOU3BOAHOrO  (a30METHMHA) U

ACMACKHPOBAHUHU KHUCJIOTHBIX CBOMCTB aMUHOKHUCJIOTHI:

o 0
—eH—7 4 P
REGH=C oy + H-C —=R-cH—? + HO
NH H | OH
2 N=CH,
o 0
z z
~CH—C —CH—
~
R ~ + NaQOH —— R—CH-C + H0
| OH | ONa
N=CH, N=CH,

Oty peakuuto (Meton CepeHceHa) HUCHOIB3YIOT TaKXKEe I KOJIMYECTBEHHOTO
ompeeeHUs] aMUHOKHUCIIOT ((hOPMOJIbHOE TUTPOBAHKUE).
JI1s1 KOJMYECTBEHHOT'O OIpeJeCHUs aMUHOKUCIIOT U UX CUHTETUYECKUX aHAJIOrOB

MOTYT OBITH MCIIOJIb30BAHbI pPa3iIn4dHbIC MCTOJHLI. O,[[HI/IM U3 HHUX SABIACTCA MCTO,



OCHOBAHHBIA Ha ONpENENCHUU a30Ta B OPraHUYECKUX COEAMHEHUSX (MEeTo.
Ksenapaamns).

KonnuecTBeHHoe ompeneneHue KHUCIOTHl TaMMa-aMUHOMACISIHOW UM KHCIIOTHI
AMUHOKAIPOHOBOU BBIMONHSIOT 10 ®C METOI0M HEBOJHOTO TUTpOBaHUS. TUTPYIOT
pPacTBOPOM XJIOPHOM KHCJIOTHI B Cpelie JEASHONM YKCYCHOW KHUCIOTHI (MHIUKATOP
KPUCTATTNYECKHUI (PHOTETOBBIN).

Kucrnory rayraMHMHOBYIO KOJMYECTBEHHO  OMNPEACISIOT — aJKaJIMMETPUYECKUM
merogoM. Tutpytor 0,1 M pacTBOpoM THAPOKCHAA HATPUS C HWHIUKATOPOM
opomtumosnioBeiM cuauM (pH mepexoga 6,0-7,6). Twutpant HedTpanuzyeT

KapOOKCUJIbHYIO TPYIITY B Y-TIOJOKEHUU:

(I:OOH COOH
CH-NH, + NaOH ——> CH-NH, + H,0
CH,CH,COOH CH,CH,COONa

AMMHOKHCIIOTBI MOKHO KOJMYECTBEHHO OMPEESATh METOJIOM KHUCIOTHO-OCHOBHOTO
TATPOBAaHUS B CMEIIAHHBIX PACTBOPUTEISIX. Tak, KHUCIOTY aMHUHOKAIIPOHOBYIO
tutpyroT 0,1 M pacTBOpOM rHApPOKCHIA HATPHUS B BOJHO-arleTOHOBOM cpeae (5:25) ¢
WHIUKATOPOM THUMOJI(PTATICHHOM. METHOHWUH ONPEICIIIOT B BBOJHO-CITUPTOBOU
cpene (10:20) ¢ Temu ke HHAUKATOPOM U TUTPAHTOM.

Cepocojniepxammyue aMUHOKHCIOTBI  OMPENETSIOT  UOJOMETPUYECKUM — METOJIOM.
[{ucTenH W aneTWIMCTEMH TUTPYIOT B kucioi cpexe 0,1 M pactBopom mona.
Omnpenenenre OCHOBAHO HA OKUCIICHUH CYJb(PTUIPHIBHBIX TPYII MO 00IIeH cXxeme:
2R-SH + I,= R-S-S-R + 2HI

Metnonnn (mo @C) mnpeaBapuTeIbHO PACTBOPSIIOT B CMECH PacTBOPOB
MoHokanuidocdara u qukanuiidocdara (omHo U aBYy3aMenieHHOTO docdara Kaaus)

B MPUCYTCTBUU MOAMUAA Kajus, a 3aTeM okuciisoT 0,1 M pactBopoMm uoja 1o cxeme:

NH,
NH |~ -0
2 0 S—CH;CH;CH-C7
2H,C=S-CH;CH;CH-C|  + I, —» o+ 2cH
“
METUOHUH OH S"CHz_CHz_CI:H*C\OH

NH,
FOMOUUCTHH



N H2 IroMOIUuCTHUH HpI/I HOAXJIOPOMETPHUUICCKOM  TUTPOBAHHMHM  MCTHOHHH

OKHCJIACTCA 10 COOTBECTCTBYIOIICTO Cy.TIL(l)OKCI/II[aI

0 0
H,C—S—CHCHCH-CZ_ + ICl + H,0 —= HC—S—CH-CH~CH—C?  + HI + HC
| OH M| 2 OH

NH, o) NH,
ICI + Hl— I, + HCI

I, + 2Na,S,03 —— 2Nal + NaS,04

JIJIsi  KOTMYECTBEHHOTO OIpE/IC/ICHUs] aMUHOKUCIOT HCIOJIBb3YeTCsl PEeaKIus ¢
nonamu menu (l1), compoBokaaromascss 0oOpa3oBaHUEM XEJIaTHBIX KOMILICKCOB.
Beinensmoonecs npu 3TOM HOHBI BOJOpPOJa HEUTpaiu3yroT (GochaTHBIM WK
OopatHpIM OydepoMm, H30BITOK HMOHOB MEIM YyAAULIIOT B BHJIE OCaaKa
MaJopacTBOPUMOM COJIM WIM THAPOKCUIA. 3aTEM YCTAaHABIMBAIOT KOJUYECTBO
Meu B 00pa30BaBIIEMCS] KOMIUIEKCE C aMUHOKUCIIOTOM.

OOpa3oBaHue xenatHoro komiuiekca ¢ woHoM prytu (II) nexur B ocHOBe
MEPKYypUMETPUUYECKOTO ompeneneHus nennnnuiaMmuaa no M®. Tutpyror 0,02 M
pPacTBOPOM HUTpaTa PTYTH B IIETOUYHOM cpene (MHAUKATOP TUTHU30H).

[[BeTHBIE peaKIUU AMUHOKHUCIOT MCHOJB3YIOT JUIsl  (POTOKOIOPUMETPUUECKOTO
onpeaeaeHusl.

Bonpocsl u 3a1aHus:

ba3oBblli ypOBEHB

1. AmunoxkucnoThl anudaruyeckoro psga. Kucinora y-aMuHo-MacisHasi (AaMUHAJIOH ).
Kucnora amunokamnponosas. Cuntes, hapmarieBruueckuii ananus. [Ipumenenue.

2. Cepoconepxaliye aMUHOKHUCIOTHI. IIUCTEUH, AUECTWILNUCTEUH. MEHUIWIJIAMUH
(xynpunmit), MeTuoHUH. [lomydyeHue, MOMTMHHOCTh, KOJTUYECTBEHHOE OIpE/IEICHHE.
ITIpumenenue.

IToBBIIIEHHBIN YPOBEHD

1. 3anumuTe ypaBHEHHS] KaU€CTBEHHBIX PEAKIM HAa CEpOCOIepIKaIlne
AMUHOKHUCJIOTHI

2. 3anuimuTe ypaBHEHUS KAUYECTBEHHBIX PEAKIMI Ha Y-aMUHO-MACIISIHYIO KHCIIOTY.

3. 3anuiuTe ypaBHEHHUSI KQUECTBEHHBIX pPeaKIMil Ha aMUHOKAIIPOHOBYIO KUCIIOTY.

Cnucok surepaTypbl, pEeKOMEHAyeMbIi K UCIO0JIb30BAHUIO 110 IAHHOM Teme



OcHoBHas JquTEpaTypa:

1. 1. Mapunkuna, ['.A; Heopranuueckass u aHanuThuecKass XUMUs DJIECKTPOHHBIN
pecypc : npaktukyM / coct. I'.A. MapunkuHa. - Heopranndeckas U aHaJIMTHYECKas
xumMust,2018-05-30. - HoBocubupck : HoBocuOUpCKHii TOCY1apCTBEHHBIN arpapHbIi
yauBepcuret, 2012. - 113 c. - Kaura naxoautcs B 6azoBoii Bepcuu IbC IPRbooks.,
2. Tkauenko, C.B; AnamuTuyeckas XuMHS. XHMHYCCKHE METOJIBI aHAIM3a
DnekTpoHHbId pecypc : yuebHoe mocodue / C.A. Cokxonoa / C.B. Tkauenko. -
Boponex : Boponexckunt I'ocymapcTBeHHBI ATrpapHbId YHHUBEPCUTET HM.
Nmnepatopa [letpa Ilepsoro, 2015. - 189 c. - Kuura Haxoautcs B 6a30B0il BepcUH
5BC IPRbooks.,

JlonoiHMTEILHAA JIUTEpPaTypa:

. Koposun, H. B. O6mas xumus : yueonuk / H. B. Koposun. - 13-¢ u3sz., nepepad. u
nom. - M. : Axamemus, 2011. - 496 c. : un. - (bakanaBpmar). - Pek. MOuH PO. -
[Tpun.: c. 461. - bubnuorp.: c. 486. - ISBN 978-5-7695-8015-4

2. bammmaxos, A. C; PacueT KpuBbIX KUCIOTHO-OCHOBHOTO U OKUCIUTEIHHO-
BOCCTAHOBUTEIBLHOTO TUTPOBAHUS DJIEKTPOHHBINA pecypc ;| YueOHoe mocodue mo
JTUCITUTUINHE «aHATTUTUYECKAs XUMUSD» Ui CTYICHTOB (PapMaIlieBTUYECKUX U
XUMHUCECKHX crienraibHocTeld By30B / A. C. bammakos. - Kemeposo | KemepoBckas

rocyaapctBeHHas meauruHckas akagaemus, 2004. - 50 c. - Kaura Haxonures B

npemuyM-Bepcun DbC IPR BOOKS. - ISBN 5-8151-0010-2,



IIpakTuyeckoe 3ansitue 4
@eHoJIbI U UX MPOU3BO/IHBIE.
Hean 3ansaTusi: chopmMupoBarh TCOPETUISCKUE 3HAHUS U MPUOOPECTH MpaKTHUIEC-
KH€ YMEHHS U HABBIKU KOHTPOITIO KauecTBa ()eHOJIOB M UX MPON3BOIHBIX.
Teoperuueckasi yacTb
@deHobl MPEACTABIAIOT COO0M MPOU3BOAHBIE aPOMATUYECKUX YTIIEBOJIOPO/OB,
KOTOpBIC COJAEPKaT B MOJICKYyJie OJIHY WM HECKOIBKO THUAPOKCHIIBHBIX TPYIII,
HEIOCPEJICTBEHHO CBSI3aHHBIX C apOMATHYECKUM sIpoM. [0 9ucCiTy THAPOKCHUITBLHBIX

I'pyIil pas3jindaroT OAHOATOMHBIC, IBYXaTOMHBIC 1 TPCXATOMHEIC (1)GHOJ'IBII
H

O/OH OH HO OH

H

theHon Pe3opuvH nuporannon

XuMu4eckue CBOWCTBa (DEHOIIOB OOYCIOBJICHBI KaK HAJIWYHEM B MOJCKYJe
TUAPOKCUIIBHOM TPYIIBI C TMOJBMXKHBIM aTOMOM BOJIOPOJIa, TaK U apOMATHUYECKUMU
cBOMcTBaMH OEH30JBHOTO sfpa. BciencTBue B3auMMOACHCTBHS 3JIEKTPOHHOM Maphl
aToMa KHCIIOpOJia THAPOKCHIIBHOM TPYIIIBI C M-3JIEKTPOHAMU apOMAaTHYECKOTO siipa
(dbeHobl MPOSBIAIOT (B OTAWYHE OT CIUPTOB) KHUCIOTHBIE CBOMcTBA. OMHAKO 3TH
CBOMCTBA OUYEHb CJ1A00 BHIPAXKEHBI.

[Ipu pacTBOpeHMHM B pacTBOpax THAPOKCUIOB IIEIOYHBIX METAIJIOB (HEHOJIbI

00pa3yroT heHoATHI ((hEeHOKCHUJIBI):

OH ONa
+ NaOH — O/ + HO

PacTBOpbl (peHOKCHIIOB B BOJE€ OYEHb CHUJIBHO THAPOJIU30BAaHBI U HEHUTPATU3YIOTCS
Jake JUOKCUAOM YIJepoja, MO3TOMY C KapOOHaTaMy IIEJOYHBIX METauIoB
(heHOKUYNIBI HE 00pa3yroTCs. ITUM (HEHOIBI OTIIMYAIOTCS OT KUCTIOT.

B mMeauimHCKoN MpakTUKE MPUMEHSIOT JIEKapCTBEHHBIE BEIIECTBA: (PEHON YUCTHIM,
THUMOJI, PE€30PIMH. BhIMyckaroT Takke (PeHOa YMCThINA KUJKHMA.

IHonyuyenue u cBOMCTBa (PEHOI0B



JlexapcTBEeHHbIE BEIIECTBA, MPOU3BO/IHBIE (DEHOIOB MOKHO MOJYYUTh U3 TPUPOIHBIX
UCTOYHUKOB UM CHUHTETUYECKMM TyTeM. Vcrounuk mnonydenuss ¢Qenona —
KaMEHHOYTroJibHasi cmona. @pakumio cmoibl, kumamyio npu 170— 200°C,
oOpabaTbiBatOT eAkuMu Imenodyamu. DeHosbl MpeBpamialoTcs MOpU  3TOM B
(dbeHoKCuIbI, epexoasi B BOAHBINA pacTBOp. Ero oTAENSIOT, KUISATAT C KUCIOTON U
BBIICTTUBIINECS (PEHOIBI MTOABEPTatOT MEPEroHKe JJIs MOTyYeHUs QpaKIuu, KUTSIIeH
npu 180-200°C. UYToObl OYMCTUTH OT NPUMECH KpE30JIOB, Mociae o0paboTKu
XpPOMOBOM CMEChI0 M KPUCTAILUTM3ALMU BBIACISIOT (Ppakiuio ¢ eme 0ojee y3KUM
TeMmrepaTypHbIM uHTepBaioM (178—182°C), conmeprkaiiyro GpeHOJI.

DeHoIBI coJIepKaTCs TaKKe B cMOJiax (pe30pIiuH, TUPOKATEXMH), B 3(PUPHBIX Macjiax
HEKOTOpPBIX pacTteHmid. M3 »dupHOoro Macima dwabpema, coxepxarmiero 25-50%
(eHoJIOB, MOTY4YatoT TUMOJA. TUMOJ B 3(UPHOM Maciie HaXOAUTCA B BHUJIE CIIOKHBIX
sbupoB. UWx mnpeaBapuTenbHO OMBUISIOT TPH HArpeBaHUM CO  HIEJIOYBIO.
OO0pazoBaBLuiicss (PEHOKCUA OTACNAIOT U MOAKUCISIIOT XJIOPOBOIOPOJAHON KUCIOTOM.
BoinenuBmmiics TUMOJI 00€3BOXKHUBAIOT, [IOJIBEPIatoT (dpaKIMOHHOM
KPUCTAJTM3AI[MH, OCBOOOXKIasi OT MpuMeced Apyrux (eHonoB, a 3aTeM OYHUIIAIOT
nepekpucTaiinzauded U3 3TaHosia. TUMOJI MOXET OBbITh TakXe IOJy4eH U3 M-

Kpe30J1a, KOTOPBIN allUJIUPYIOT, KOHJICHCUPYIOT C all€TOHOM U THAPUPYIOT:

OH 1o o) HCJ\CH
g E? @

Wcxonnbrit mpoyKT cuntesa heHonoB — O6en3od. [lytu npeBpanienus 0eH3omna B
(heHOI U PE30PIIH MOTYT OBITh Pa3TMYHBIMHU.
CynbbupoBanueM O€H30J1a, HAPUMEpP, MOJYYAIOT OCH30JICYIb(OKUCIOTY U M-

OEH30IUCYIb(POKUCIIOTY:



SO,0H SO,0H

H,SO, H,S0,
GeHson Oensoncynbdo- O,0H
Kucnora m-BeH3zonaucynbho-

KUcnoTta

[Ipu cronaBieHun OeH30JCYIb(MOKUCIOTH €O IIENOYbI0 M MOCIEAYIOIIEM
JACHUCTBUM KHUCIOTOMW TONMy4yaroT (EeHOoN, a ecnu M-0eH301IuCyTb()OKUCIOTY
CIUTABJISIIOT ¢ THIAPOKCUAOM HaTpus ripu 270°C 1 HEUTpaIU3YyIOT XJIOPOBOIOPO-

HOW KHCJIOTOW, TO PE3OPIIUH:

SO,0H ONa OH
NaOH HCI @
—_— R
O,0H Na H

CoBpeMEHHBI  MPOMBINUIEHHBIM  KpPyMHOMAcIITaOHbII ~ METOJ  CHHTE3a
OJTHOBPEMEHHO (peHOJIa M alleTOHAa OCHOBaH Ha JXKHUAKO(pA3HOM OKHCIIEHUU
M30IPONMIOEH301a 10 THAPONEPOKCUaa u3onponwidoensona. [locieqnuii 3arem

PacCHICILIAIOT IIGﬁCTBHCM CepHOﬁ KHCJIOTBI:

@ [0) H,S0, © H,C~ ~CH,
- T g
H P OH
Re” CH, H,C™ | CH,
“oH

[ToyueHHbI pe30oplrH WK (EHOT U3BJICKAIOT OPraHUYECKUMHU PACTBOPUTEIISIMU
Y OYMIIAIOT MEPErOHKON B BaKyyMe.

[To ¢usmyeckum cBOMCTBaM (PEHOJIBI U UX MPOU3BOJHBIE — OECIBETHBIC WIIU
Oelnble KpUCTAINIMYecKre BeecTBa. [lo BIusiHUEM CBETa M KUCIOpPOAa BO3ayXa
(heHOM U PEe30PIUH JIETKO OKUCIAIOTCS U MPUOOPETAIOT PO30BOE OKpAIIMBaHUE.
DeHoJTbI UMEIOT XapaKTEePHBIN 3arax, KOTOPbIN B OOMBIINEH CTETICHU TIPOSBIISICTCS
y OJIHOATOMHBIX (eHoyioB ((heHOJ, THUMOJI) M B MEHBIIEH Yy JABYXaTOMHBIX
(pe3opuuH). JlekapcTBEHHbIE BEIIECTBA OTJIMYAKOTCS JPYr OT JApyra Io
TeMmneparype 1iaBiaeHus. OJHUM U3 CBOMCTB THUMOJIA SIBJISIETCSI €70 CIIOCOOHOCTH

B XOJIOJHOM BOJE MOrPY>KaThCsl, a MPU MOBBIIIEHUU Temieparypel 10 45°C



TUIABUTHCSI W TIOJHUMATHCS HA TIOBEPXHOCTh. THMON TpPH pPaCTUPAHUU C
KaMdopoi, MEHTOJIOM, XJOPAITHAPATOM O0pa3yeT KUAKOCTH (PBTEKTHUECKUE
CMECH), JIETYY C BOASHBIM ITApOM.

deHo pacTBOPUM, PE30PIIUH OYEHB JIETKO PACTBOPUM B BOJIE, @ TAMOJ OYCHH MaJjlo
pacTBOpuM B Bojie. B 3TaHone deHos, TUMOJ, PE30PIIMH JIETKO PACTBOPUMBI WIIH
OYCHb JIETKO PacTBOpUMEL. B adupe, kUpHBIX MaciaxX, pacTBOpax €IKHUX Ieodeh
JIETKO pacTBOPUMBI (PEHO, TUMOJ U PE30pIHH. Pe30pirH oueHh Majo PacTBOPHM B
xjiopodopme, TUMOIT U HEHOIT JIETKO B HEM paCTBOPUMBI.

HcnbiTaHus HA NOVIMHHOCTH M YUCTOTY

[TogmmmaHOCT,  (DEHOJOB  YCTAHABIMBAIOT C  IIOMOIIBIO  OCHOBAaHHBIX  Ha
OKHUCJIUTEIIBHO-BOCCTAHOBUTEBHBIX M KHCIOTHO-OCHOBHBIX CBOMCTBaX IBETHBIX U
OCAJIOYHBIX peakiuii, a Takxke crnekrpodporomerpuueckum merogom. DC
PEKOMEHIYeT [JIi YCTAHOBJICHUS IMOJJIMHHOCTH PE30pIIMHA HCIONBh30BaTh Y D-
ciektp ero 0,003%-noro pactBopa B cMecu 3TaHon-Boja (1:2) B obsactu 250-350
HM. OH JOKEH MMETh OJMH MAaKCUMyM TMOTJIOMICHUS TpU 275 UM; JOIyCKaeTCs
Haanyue rieda ot 278 mo 280 um.

IiBeTHasi peakuusi ¢ xaopuaom sxene3a (I11). BonpmuacTBO heHOIOB 00pa3yoT C
xmopunom skene3a (I11) okpamennbie coenuuenus. OKpacka 3aBHCHT OT YHCIIA W
PaCIIOJIOKCHHUS B MOJICKYJIe (P€HOJIBHBIX THAPOKCHUIIOB M APYTHX (PYHKIIMOHATHHBIX
rpynm. OnHoaToMHbBIE (PEHOIBI OKPAIIUBAIOTCS B CHHUN WM (PMOJIETOBBIN 1[BET. DTa
peaKIusl UCTOJB3YETCS Il UCIIBITAaHUS TIOMJTMHHOCTH (DEHOJIOB U OOHAPYKEHUS UX
MIPUMECH B JIPYTUX JIGKAPCTBEHHBIX BelleCcTBaX. JIByXaTroMHbIE ()EHOJIBI, B TOM YUCIIE
pe3opIuH, 00pa3yroT cuHero neera coeauHenus. [Ipu qo6asinenun 0,1 M pactBopa
aMMHaKa OKpacka MepexoauT B OypoBaTo-xkéntyro. Tumon B crnupToBOW (aze
obpasyeT ¢ pactBopoM xsopuaa xenesa (111) coennuenne cBeTI0-3€€HOTO IBETA.
Peakuusi 00pazoBaHusi OKCHA30COCAMHEHNH. JTO OUYEHb YYBCTBUTEIIbHAS 1[BETHAS
peakimsi, OCHOBaHHAas Ha OOpPA30BaHMM OKPAIICHHBIX OKCHA’0COCIWHECHUN TPHU

coyeTaHuu (PEHOJIOB C COJIAMU Tua3oHus B 1ieaounoi cpeae (pH 9,0— 10,0):
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cONb NXAIOHUA

teHon

OKCHalocoeguHeHwe

A3ocodeTaHue MOXKET HJITH TaKKe B O-TIOJIOKEHUU 10 OTHOLICHUIO K (PEHOILHOMY
ruapokcuy. PeHon oOpasyeT OKCHAa30COCAMHEHHE SPKO-OpPaHKEBOTO IIBETa, a

PE3OPIMH B TEX K€ YCIOBUAX — KPACUTEIh PE30PLMUHOBBIN KENTHIN:

-, 7 OH
H N=N

N\
- NH,H,0 SN
+ cl HH, /O/
OH HOSO;

pe3opumH 0,0H

COnb ANa30HUA
Peakumusa JluOepmana. Peakuus oOCHOBaHa Ha B3aUMOJEHCTBUU (DEHOJIOB C
anu(paTUYECKUMU WJIA apPOMATUYECKHUMH HUTPO30COCTUHEHUSMH. BBINOIHAIOT
pEaKIuIo CIUIABJICHUEM KpUCTAJIOB (PeHOJla M HUTPO30COCAUHEHMS. 3aTeM
N00aBIIAIOT KOHUEHTPUPOBAHHYIO CEPHYIO KUCIOTY. [losiBIsieTCs BUILIHEBO-KPACHOE
OKpalIMBaHUE, KOTOPOE Mocie 100aBieHus] N30bITKA TMIPOKCH 1A HATPUS IEPEXOTUT
B TEMHO-CHHEE. TUMOJ U pPEe30pPLHUH B TEX KE YCIOBHUAX MOCE JOOABICHUS LIEI0YU
npuoodperaroT (guosieToBoe okpamuBaHue. [looxkuTenbHbIE pe3yJabTaThl B 3TOU
peakuuu AaT (PEeHOoIbl, HE UMEIOILUE 3aMECTUTENEH B opmo- U Mapa-nojJ0KEHHUIX.
CepHas KucinoTa THIPOJIN3YET HUTPOCOECAUHEHHUE IO A30TUCTOM KHCIIOTBI, KOTOpas
HUTpo3upyeT (eHon B mapa-mosiokeHur. OOpa3oBaBIIMIICS HUTPO30(PEHOI
KOHJEHCUpYyeTcs ¢ M30bITKOM (eHona. B pesynbTare moirydaercsi OKpalleHHbIN
UHI0(EHO.

Peakuum oxuciaenus. [Ipu okuciaeHnn (eHOJIOB MOIY4YalOT CMECh OKpAalllEHHBIX
BelecTB. Tak, Mpu ACMCTBUU THIMOXJIOPUTAMHU WM OPOMHOW BOJOW B MPUCYTCTBUU
aMMuaka oO0pa3yloTCs XWHOHBI, XMHOHMMHHBI, MHAO(eHonsl. Hampumep, npu

OKHUCJICHUH (peHoJIa:
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nHpogexon
Ota peakiusi Ha3bIBaeTCs UHOOGeHoIbHoU. B pesynbTate €€ BBHINMOTHEHUS! (PEHOJIbI,
KaK TPaBUJIO MPUOOPETAOT MHTCHCHUBHO-CHHEE WJIM CHHE-3€JICHOE OKpaIlllBaHUE.
Tumon okpammBaeTcs B €1a00-pPO30BBINA, PE3OPIUH — B OYpOBATO-)KEITHIA IIBET.
[Tocne moGaBeHMs KUCIOT OKpacKa MEepexoIuT B KpacHYIO ((heHO, pe30PIIIH).
[Tponecc okuceHNs] MPOUCXOAUT MPU B3aUMOJCHCTBUM (PEHOJIOB B CIA0O0IICIOYHOMN
cpene ¢ dochopHomonnbeHoBoir  kucimoTo.  [locnmemusss 1mpu 3TOM
BOCCTAHABJIMBACTCS U 00pa3yeT B MPUCYTCTBUH (DEHOJIA COSTMHEHUE 3€JICHOTO 1IBETA,
a TUMOJIa ¥ PEe30pIIMHA — CHHETO I[BETa.
[Ipy HarpeBaHWM KPUCTAIJIOB PE30PLMHA W BUHHON KHUCJIOTBI C HECKOIBKHUMH
KaruIsIMA KOHIIEHTPUPOBAHHON CEPHOM KHCJIOTHI MOSIBISETCS KapMHUHOBO-KPACHOE
okpammBanve. K uuciny peakuuil OKUCIEHUS CIEAYeT OTHECTH TAKXKE ILBETHYIO
pEaKui0 TUMOJIA C KOHUEHTPUPOBAHHOMW CEPHOM KHUCIOTOW (B MPUCYTCTBUU
JEJITHOM YKCYCHOM M a30THOM KHUCIIOT). B pesynbpTare peakuuun oOpa3yeTcsi CMech,
cojepkamas 4-HUTPOTUMOJI, N-TUMOXWHOH, HHAO(PEHON-N-OKCHI, KOTOpHBIC
00yCITOBIMBAIOT TEMHO-KPACHYI0 OKpPAacKy B TPOXOSIIEM CBETE U CHHE-3€JEHOE
OKpalllUBaHUE B OTPAXKEHHOM CBETE.
Peaknnu kongencamuu. GeHonsr 00pa3yroT MPOAYKTH KOHJAEHCAIIMU CO CITUPTaMH,
albACTUIaMHU, OPTaHMYECKUMH KHCJIOTaMM, aHTHUAPUIAMH KHUCJIOT W T.4. K sToi
TpyIIe OTHOCUTCS Peakivs o0pa3oBaHus (hiyopecyeuna, KOTOPYIO UCTIONB3YIOT IS
WCTIBITAaHUST TIOJJIMHHOCTH pe3opiuHa. [Ipu criaBieHun pe3opimHa ¢ (pTajaeBbIM
aHTUApUIOM (WU C rugpodTanatoM Kamusi) oOpasyeTcsl IUIaB >KeJITO-KpacHOro

[BEeTA:
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IIpn pacTBOpeHHMM IU1aBa B paCTBOPE TMAPOKCHUAA HATPUS MOSABISETCS UHTCHCHUBHAS

3eneHas GuryopecueHIus (BBUAY 00pa30BaHUs B MOJIEKYJIE XUHOHUIHOTO IHKIIA):

ONa

IIpu  B3aumopeicTBuUM  (rajeBoro aHruapuaa ¢  (GeHomoMm  oOpaszyercs
dbeHondTanenH, UMEIOIUNA B IIETOYHON Cpejie MypIypHOE OKpallMBaHWE, a TUMOJ
obpaszyet TuMoI(TaTICHH, TPHOOPETAIOIINI B TEX KE YCIOBHUAX CHHEE OKpallliBaHHE.
Peakiust KOHIGHCAIIUN JICKUT B OCHOBE B3aUMOJICUCTBHS (DEHOJIOB C KCAHTTHUAPOIIOM
MIPY HATPEBAHUH B MPUCYTCTBUU KOHIIEHTPUPOBAHHOM XJIOPOBOJIOPOIHON KUCIIOTHI U
sTaHosia. DEHONT JaeT MPOIYKT MaJTWHOBO-KPACHOTO IBETA, TUMOJ — KPacHOTO,
PE30pLUH — CUHE-(DHOJIETOBOTO.

K peakuusim KOoHJIEHCAIIUU MOXKHO OTHECTU TIOJIYYCHHE AYPUHOBLIX Kpacumeiel TIPH
HarpeBaHuM (HEHOJIOB C XJIOpO(HOPMOM B TIPUCYTCTBUH THIPOKCUIA HATpHsl. BHauane

dbeHomT ¢ xs0podopmMom o0pasyeT AUXIOPMETHI(HEHOAT, KOTOPBIN THAPOIU3YETCS

B aJIbACTU.
ONa + cHo, MM oy Na -%%L ONa
2

H

[lonmy4yeHHBI anpaeruj KOHACHCHpPYETCS C U30bITKOM (eHoysITa, a 3aTeM

IIPEBPAILAETCS B UMEIOIIUN XUHOUAHYIO CTPYKTYPY ayPHUHOBBIN KPACUTEIb:
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®eHos 00pa3yeT aypUHOBBIM KpPACHUTENb KEJITOTO I[BETA, THMOJ — 3KEITOro,
NepexXosAlero B (PHUONETOBBIM, pe3opuuH — KpacHo-(uoneroBelil. DOC
PEKOMEHYEeT BBINOJIHATh 3TO MCHBITAHWE, JOKa3biBas HAIMYUE B MOJIEKYJIE
TUMOJIa (PEHOIBHOTO THAPOKCUIIA U ApOMATUYECKOTO LUK ()KEITOBATO-PO30BOE
OKpalllMBaHUE IIOCJI€ HAarpeBaHusi Ha BOJSHOW OaHe U KpacHO-(HUOJETOBOE
OKpalllMBaHUE MOcje A00aBJICHUSI K MOJAOrpeToMy pacTtBopy xjopodopma). Ilo
aHAJIOTUYHOW CXeMe MPOTEKaeT peakluus B3aUMOJCHCTBUS  (eHosla ¢
(bopMalbIETUAOM B MPUCYTCTBHUM KOHIICHTPUPOBAHHOM CEPHOM  KHUCIOTHI
(peaktuB Mapku). OOpa3yercs TEMHO-BUITHEBOE OKpAILIBAHUE.

Peaknuu HuTpo3upoBaHus M HUTPoBaHHWsl. C a30THUCTON KUCIOTOW (eHOI
oOpa3yeT HHUTPO30COCIMHEHHUS, MMEIOIUEe KOpUYHEBATO-3eJeHoe (Tocie
MOAIIETAYNBAHUS — CHUHE-3€JIEHOE), TUMOJ — TEMHO-3€JICHOE, PE30pLUUH —
CUHe-(pHOJIEeTOBOE OKpalllMuBaHue. TUMOJ U PE30PLUH JAIOT LIBETHYIO PEAKIIUIO C
0-HUTPO30-P-HAa(TOIOM B MPUCYTCTBUM KOHLEHTPUPOBAHHOW a30THOM KHUCIOTHI
Y HUTpHUTA HaTpus (KpacHO-Oypoe OKpalliuBaHue).

[Ipu peiictBuuM Ha ¢eHON pa3BeACHHOW a30THOM KHCIOTOM oOpasyercs N-
HUTPONPOU3BOAHOE (eHOoJla, KOTOpOE MOXKET CYLIECTBOBaTbh B  JABYX
TayTOMEpPHBIX (opMax: OeH30uHOW (OeCUBETHOW) W XWHOWIHOW (KEJITOTO
usera). HMHTeHcMBHOCTH oOKpacku 3aBucutr oT pH cpenpl. JloOaBnenue
THJIPOKCHIa HATPHUS YCUJIMBAET OKPAacKy A0 SPKO-KENTOH BBUAY 0Opa3OBaHUS

XOPOIIIO TUCCOUUPYFOIICH COJIH:
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¢heHoN BeH3aonaHan XMHOMAHAA Na-conb xuHo-
dopma dopma WAHON POpPMbI

Peakuuu 3amemenusi. Hanuue B Mosekyse (eHOJBHOTO THAPOKCUIIA TTPUAAET
CIOCOOHOCTh aTOMaM BOJOpOJAa OEH30JBHOrO sIpa OYEHb JIETKO 3aMEIaThCs B
napa M OPMO-nonoxeHuu. Iyt ucnbpiTaHus NOJIMHHOCTH (PEHOJIOB MOTYT OBIThH
HCIIOJIb30BaHbl PA3IUYHBIC PEAKIIUU 3aMellleHUs (CyJIbPUupOoBaHUE, HUTPOBAHUE),
HO HauOoJblllee pacHpOCTPAHEHUE TOJYUYWJIM PEaKUUd TaJIOreHUPOBAHUS
(6bpomupoBaHue, HOAUPOBAHUE).

[Ipu neiictBuu OpOMHON BOJOM M3 pacTBOpa (peHoJIa BhIACNIETCS Oeblid 0CaJoK
TpuOpoMpenona. Aty peakuuo O@C pekOMEHAYET s UCTIBITaHUSI TOJATUHHOCTH

denomna:

H H
Br
+ 3Br, — + 3HBr

r

ITpu n36BITKE Opoma mpoucxoauT obpaszoanue 2,4,4,6-TeTpabpoMIMKIOTeKca-2,5-

JIMEHOHA:

FAE

®deHoJ1, pe30PLKH U TUMOJI IPUMEHSIOT B KAYECTBE aHTUCETITUYECKUX CPEJICTB.
®deHoa — eK0E BEIIECTBO, BHI3BIBAET 0YKOTH KOXKU U CIIM3UCTHIX 000I0YEK.
Bonpocs! u 3a1aHus:
ba3oBeIi1 ypoBeHb

1.0Omnpenenenue moHATUS (HEHOIIBI.

2. Knaccuduxkarus heHooB.

3. [Ipumenenue HeHoIOB.



4. OCHOBHBIE TUITBI XUMUYECKHUX PEAKLIU, XapaKTepHbIe AJi (PEHOIIOB.
5. KuciotHo-ocHOBHBIE cBOMCcTBa peHOJIOB. Vcnonb3oBanue ux s
MOATBEPKACHUS MOJJIMHHOCTHU JIEKAPCTBEHHBIX BEIIECTB € (PEHOJIBHOM
byHKIHEH.
I1oBBIIIEHHBIN YPOBEHB
1. [Ipumenenue peakuuu O-alUIUPOBAHUS JIJI1 YCTAHOBIICHUSI MOIJTMHHOCTH
JIEKapCTBEHHBIX BEIIECTB U3 Kilacca (DeHOIOB.
2. Peakmuu »aeKTpoPMIIBHOTO 3aMEIICHUST B aHAIW3E JICKAPCTBEHHBIX
BEILIECTB,
cojiepkamux (PEHOJbHBIA TUAPOKCHUI.
3. Peakmus oxucnenus B aHaimu3e (peHOIIOB.
4. OO01ue ¥ OTIUYUTENIbHBIE PEAKIIUU CTUPTOB U (DEHOJIOB, UCTIOIB30BAHUE UX
IUIS aHAJIMTUYCSCKUX IIeJICH.
5.MeTtopl KOTUYECTBEHHOTO OINPECIICHUS JIEKAPCTBEHHBIX BEIIECTB C
dbeHonbHON DyHKIIHEH:
5.1. Meton aneTunupoBaHus
5.2. bpomatomeTtpus
Cnucok urepaTypbl, peKOMEHAyeMbI K UCI0JIb30BAHUIO 110 IAHHOM TeMe
OcHoBHas JuTeEparypa:
1. 1. Mapunkuna, ['.A; Heopranuueckass v aHanuTUuecKass XUMUsS DJIEKTPOHHBIN
pecypc : npaktukyMm / coct. I'.A. Mapunkuna. - Heopranndeckas U aHaJIMTHYECKas
xumus,2018-05-30. - HoBocubupck : HoBocuOMpckuii ToCcy1apcTBEHHBIN arpapHbIii
yauBepcurert, 2012. - 113 c. - Kuura naxoautcs B 6azosoii Bepcuu IbC IPRbooks.,
2. Txauenko, C.B; Ananutmueckasgs XuMHS. XHMHYCCKHEC METOIBI aHaIW3a
DnekTpoHHbId pecype : yuebHoe mocobue / C.A. Coxomoa / C.B. Tkauenko. -
Boponex : Boponexckuii I'ocynapcTBeHHBI ArpapHbli YHHUBEPCUTET HM.
Nwmnepatopa Ilerpa Ilepsoro, 2015. - 189 c. - Knura Haxogutcs B 6a30BOil BepcUH
9BC IPRbooks.,

JJonmosHUTEILHASA JUTEpaTypAa:



. Koposun, H. B. O6mas xumus : yueonuk / H. B. Koposun. - 13-¢ u3sz., nepepad. u
nom. - M. : Axanemus, 2011. - 496 c. : un. - (bakanaspuar). - Pek. MOuH PO®. -
[Tpwun.: c. 461. - buGnuorp.: c. 486. - ISBN 978-5-7695-8015-4

2. bammaxkos, A. C; PacueT KpUBBIX KUCIIOTHO-OCHOBHOTO M OKUCITUTEIILHO-
BOCCTAHOBUTEIHLHOTO TUTPOBAHUS DJIEKTPOHHBINA pecypc ;| YdueOHoe mocodue mo
TUCITUTUINHE «aHATTUTUICCKAS XUMUSD» IS CTYICHTOB (DapMarieBTUIECKUX U
XMMHYECKHX crienuanbHocTel By30B / A. C. bammakos. - Kemeposo : KemepoBckas

rocyfaapcTBeHHast meaurmHckas akagemus, 2004. - 50 c. - Kaura Haxonures B

npemuyM-Bepcuu ObC IPR BOOKS. - ISBN 5-8151-0010-2,



IIpakTHyeckoe 3aHsiTHE D
IIpupoanbie BATAMUHBI TPYNNbl K M UX CHHTETHYECKHE AHAJIOTH.
Hean 3ansaTusi: chopmMupoBarh TCOPETUISCKUE 3HAHUS U MPUOOPECTH MpaKTHUIEC-
KM€ YMEHMS M HABBIKM KOHTPOJIIO KayecTBa BUTamuHa K.
Teopernueckast 4acThb
VcranoBineHo, uyto K-BUTaMMHHON aKTHBHOCTHIO 00J1aJla€T HECKOJBLKO BEIIECTB,
CTUMYJIUPYIOIIUX CBEPTHIBaHUE KPOBU. OHU SBISIOTCS MPOU3BOJAHBIMH 2-MeTHI-1,4-

TUOKCOHA(TAIMHA ¥ UMEIOT 00IITyI0 (hOpPMYITy:

B 3aBuCHMOCTM OT XMMHUYECKOM CTPYKTYpbl MPUPOJHBIE BUTAaMUHBI rpynmbl K
YCIIOBHO J€JIAT Ha(UIIOXU-HOHBI IMEHAXUHOHBI.

®umtoxuHoH (BuTamMuH Kji) MO XMMHUYECKOH CTPYKType MNpEICTaBIseT coOoi 2-
MeTHI-3-putni-1,4- nuokco-Hadranud. B monoxennu 3 (pagukan R) oH coaepkuT

OJIHY YaCTUYHO HACBHIIEHHYI0 HM30MPEHOUJHYIO 1ienb U3 20 yriepoJHbIX aTOMOB:

3aMECTUTEIN Y IBOMHOM CBSI3U 3aHUMAIOT TPAHC-TIOJI0KEHUE.

OUUIOXUHOH IIUPOKO PACIPOCTPAHEH B MPHUPOJE TJIABHBIM 00pa3oM B 3€JICHBIX
YacTsIX pacTeHUH (JUCThSAX JIIOLIEPHBI, IIMTMHATA, B IIBETHON KaIlyCTe, XBOE, 3€JICHBIX
TOMarax, KOHOIUIe U T.1.). HekoTopble U3 HUX SBJISIIOTCS MCTOYHUKAMU MOJYYCHUS
(UITOXUHOHA.

Cunternueckuii BuTamMmuH Kj mpesacraBisier coO0oil cMeCh yuc- U TPaHC-U30MEPOB B
cooTHOIIeHUH 3:7. BUONOrM4ecKkoil akTUBHOCTBIO 00JIa/Iae€T TOJIBKO MpaHc-uzomep.
CuHTE3 OCHOBaH Ha ANKWIUPOBAHUU 2-MeTui-1,4-nmuruapokcuHadranuaa (MM ero
MOHoaIeTara) (GUTOJIOM B MPUCYTCTBUHU KaTaiau3atopa (aTIOMOCHIMKATOB) C MOCIIe-

TYIOIIMM OKUCJICHHEM J10 2-MeTui-3-putui-1,4-mmokconadranvua:



3
MenaxuHOHBI (BUTaMHHBI K3) TOXKE MMEIOT B OCHOBE CTPYKTYPBHI MOJICKYJIbI 2-
MeTui-1,4-nnokconadTanyH, HO OTIIMYAIOTCS OT (PHILTOXWHOHA CTPOCHUEM OOKOBOM
nenu (paaukana R). DTta 1enb COCTOMT W3 Pa3IMYHOrO YHCIa YaCTUYHO
HACBIIICHHBIX W30MPEHOMIHBIX 3BEHBEB (I OTIWYHS IPYT OT Apyra BUTaMUHOB K3

B CKOOKax yKa3bIBAIOT YHUCIIO YTIEPOJAHBIX aTOMOB B OOKOBOM 1I€TH):

CH,
AN
O 4
MeHaxuHoH-4 unwu sutamuH K, (20) MeHaxuHoH-6 nnu eutamuH K, (30)
(2-meTun-3-gurepaHnn-1,4- (2-meTtun-3-auchapHesun-1,4-
-puokcoHaddTanuH) -AMOKCOHaghTanuH)

MeHaxuHOH-/ ¥ MEHAaxXWHOH-9 MMEIOT COOTBETCTBEHHO CEMb U JIEBATH 3BEHHEB B
OOKOBOM LIETH.

MeHaxUHOHBI SIBJISIFOTCSL MPOJIYKTAMH JKU3HEJCATEIILHOCTH OaKTepuid, B TOM YHCIIE
COEP/KAIINXCA B KHUIIECYHUKE JKUBOTHBIX, UX MNPOAYLUPYIOT TAKKE Pa3IHYHbIC
MHUKpoopranusmel. Hamuume B Mosekynax  NpupoAHbIX  BATaMHMHOB K
HEHACBIIICHHBIX CBS3€il OOYCIIOBIMBAET UX JKEITYH OKpacky. OHU pa3iaudaroTcs
TEMIIepaTypol IJIaBJIEHUS: TaK, Y ¢puiuioxuHoHa oHa -20°C, a y MeHaxuHOHa-/ OT
+53,5 1o +54°C.

HenpenenbHble CBsI3M B MOJIeKyJ1aX (GUINIOXMHOHOB U MEHAXUHOHOB 00YCJIOBIMBAIOT
HE TOJBKO OKpacKy, HO U CIHOCOOHOCTh BCTyHmaTh B pEAKLUUU OKHUCICHUS —
BOCCTaHOBJICHUsS. OTHUM OOBSCHSETCS XapaKTepHas KpacHas, Iepexopsmas B

3eJIeHY10, (piryopecueHnus npupoaHbix BuTamMuHOB K mpu ocBemennun Y d-cpetom.



[Ipy nedicTBMUM CHOUPTOBBIM PACTBOPOM THUIAPOKCHAA Kainus (DIyopecieHIus
CTAHOBUTCSI OPAHKEBO.

dwioxuHoH (BuTamMuH Ki) B BHJIe MHIWBHIYaJbHOTO BEMISCTBA I0JI HAa3BaHUEM
(hbUTOMEHAMOH MPUMEHSIOT B METUIIMHCKOM MPaKTHKE.

DOUTOMEHAIUOH — OKpAIIICHHAs BA3Kas XUJKOCTh MPAKTHYECKH HEPACTBOpHMAs B
BOJIE, MAJI0 — B 3TAHOJE, JIETKO — B TeKcaHe, xjopodopme, dupe, pacTUTEITLHBIX
Macnax. HeyCcTolumnB K JTEMCTBUIO OKUCIUTENEH, KUCIIOT U LIEIOYEH.
CuHTeTHYEeCKHE AaHAJI0TH BUTAMHHOB K

CtpykTypHOI OCHOBOI BemiecTB ¢ K-BUTAMUHHOM aKTUBHOCTBIO SIBIISIETCS 2-METHJI-

1,4-nuoxconadTanuH:

Bbulo ycTaHOBIIEHO, YTO 3TO COEAUMHEHHE, Ha3BaHHOE BHUTaMHHOM K3z wnim
MEHAJIMOHOM, OTIMYAETCS OT MPUPOAHBIX BUTAaMUHOB K OTCyTCTBHEM OOKOBOM IemH
B nosnoxkeHnu 3. OHO B TpH pas3a OoJjiee aKTUBHO, YeM (UIUIOXMHOH, HO B OOJIBIIUX
703aX UMEET JOBOJBHO 3HAUNTEIbHYIO TOKCUYHOCTD.

[IpocToTa XUMHYECKOW CTPYKTYpbl MEHAJMOHA, €ro BBICOKas OWOIOrHuYecKas
aKTUBHOCTh TPUBJICKIIM BHUMaHUE WHcclenoBareneil. Mmu ObUM mpeanmpuHSTHI
MOTBITKA CO3J]aHMsI aHAJIOTOB MEHAIMOHA, KOTOphIe, COXpPaHHWB €ro BhICOKyI K-
BUTAaMUHHYIO aKTUBHOCTb, OTJIMYAIMCH Obl MUHUMAIBHON TOKCHYHOCTHIO M XOPOIIIEeH
pacTBOPUMOCTBbIO B Bojie. Takoil BogOpacTBOpUMBIN aHamor Oblm1 B 1947 .
cuHTe3nupoBaH ogHoBpemeHHO A. A. IlImykom u A. B. Ilammaauaeim ¢
COTPpYIHHKAaMU B pa3dU4HbIX Jjaboparopusix. OH ObUT Ha3BaH BHKACOJIOM
(coxpamennoe ot Vitaminum K solubile), a nmo coBpemeHHO#l HOMEHKIAType
MEHaJMOHa HATpusi OUCYIb(DUT.

CuHTe3 ero ocymecTBiIsitoT U3 P-mMetumnHadranuHa, KOTOPBIA SBISETCS MPOTYKTOM
MPOM3BOJICTBA KOKCOXMMHYECKOW MPOMBIIUIEHHOCTH. MeTHiHAQTAIUH OKHUCIISIOT

okcugom xpoma (VI) mo 2-mertun-1,4-nuokconadranuua (MeHaanoHa). MeHaauoOH



NEPEBOJAT B PACTBOPUMOE COCTOSIHME BBEICHUEM THIPOPUIBHOU CYIb(OrpyIIIbI.

Cxema cuHTEe3a;

CH, cro CH,
r
B-meTunHadTanuH
2-metun-1,4-0uoKco- MEHAAUOHE HATPUS
HaTanuH GucynbuT
(MeHanuoH) (BuKacon)

[lo ¢usmueckum cBoOIICTBaM MeEHAAMOHA HATPUS OUCYIbGUT MTOJO0EH IPYTrUM
COEMHEHUSIM € TUAPO(UIBHBIMU TpynnaMu. B BOOHBIX pacTBopax OH oOpasyer
PaBHOBECHBIE  CHCTEMBI, cocTosAmue w3 2-MeTwi-1,4-nnokcoHadraimaa u
ruapocyibpura HaTpus. [loaToMy MeHaguoHa HaTpHsl OUCYIb(UT JIETKO pacTBOPUM
B BOJI€, HO MaJIO PaCTBOPUM B 3TaHOJIE, IPAKTUYECKHU HEPACTBOPUM B dupe.
Bonpocs! u 3axanus:
ba3oBeIi1 ypoBEHb
1. IIpuBenute n3BecTHrie Bam knaccupukanum BUTAMUHOB.
2. OxapakTepusyiTe OMOJOrHYECKYIO poJib BUTaMuHa K.
3. Ilepeuncaute >kupopacTopumble BUTaMuHbL. OXxapakrepusyWre HX
OMOXUMHUYECKHUE (PYHKIIUU.
4. crounuku ButamuHa K.
5. buocunres Buramuna K.
I1oBBIIIEHHBIN YPOBEHB
1. Hanumure cxemy cuare3a K BUTOaMUHONOAOOHBIX BEIIECTB.
2. IlpuBennuTe OCHOBHBIE METO/ABI KOHTPOJIS KauecTBa K BUTOaMUHOMOJ0OHBIX
BEILIECTB.
3. I[IpuBeauTe OCHOBHBIE METO/IBI KOJIMYECTBEHHOTO onpeaenenus K
BUTOAMUHOINOI00HBIX BEIECTB.
Cnmcok JiuTepaTtyphbl, peKOMEHAyeMblil K MCII0JIb30BAHUIO 110 IaHHOM TeMe
OcHoBHas JuTEpaTypa:
1. 1. Mapunkuna, I'.A; Heopranuueckass u aHanuThueckass XuMus DJIEKTPOHHBIN

pecypc : npaktukym / coct. I'.A. Mapunkuna. - Heopranudeckass u aHaJIUTHYCCKAs



xumust,2018-05-30. - HoBocubupck : HoBocuOUpPCKHiI TOCYIapCTBEHHBIN arpapHbIi
yauBepcuteT, 2012. - 113 ¢. - Knura naxonutcs B 6azoBoii Bepcuu I5C IPRbooks.,
2. Tkauenko, C.B; AnamuTuyeckas XuMHS. XHMHYCCKHE METOJIBI aHAJIM3a
DOnekTpoHHbId pecypc : yueoHoe mocobue / C.A. Coxonoa / C.B. Tkauenko. -
Boponex : Boponexckunt I'ocymapcTBeHHBI ArpapHbId YHHUBEPCUTET HM.
Nmneparopa [lerpa [lepBoro, 2015. - 189 c. - Kuura Haxoautcs B 6a30BoOii BepcCUH
9BC IPRbooks.,

JlonoJiHUTeIbHASI JIUTEpaTypa:

. Koposun, H. B. O6mas xumus : yueonuk / H. B. Koposun. - 13-¢ u3sz., nepepad. u
nom. - M. : Axamemus, 2011. - 496 c. : un. - (bakanaBpmar). - Pek. MOuH PO®. -
[Tpwun.: c. 461. - buGnwuorp.: c. 486. - ISBN 978-5-7695-8015-4

2. bammmaxos, A. C; PacueT KpuBbIX KUCIOTHO-OCHOBHOTO U OKUCIUTEIHHO-
BOCCTAHOBUTEIBLHOTO TUTPOBAHUS DJIEKTPOHHBINA pecypc ;| YdueOHoe mocodue mo
JTUCIUTUINHE «aHATUTUYECKAs XUMUSD» IS CTYICHTOB (PapMalieBTUYECKUX U
XMMHYECKHX crienuanbHocteit By30B / A. C. bammakos. - Kemeposo | KemepoBckas

rocyaapctBeHHas meauuHckas akagemus, 2004. - 50 c. - Kaura Haxonures B

npemuyM-Bepcun DbC IPR BOOKS. - ISBN 5-8151-0010-2,



IIpakTHuyeckoe 3ansiTue 6
ApoMaTHyecKHe KHCJIOTHI H X COJIN.
Hean 3ansaTusi: chopmMupoBarh TCOPETUISCKUE 3HAHUS U MPUOOPECTH MpaKTHUIEC-
KH€ YMEHHS U HABBIKU KOHTPOIIIO KaueCTBa apOMaTHYECKHUX KHUCIOT U MX COJIEH.
Teoperuyeckasi yacThb
ApomaTH4ecKue KHCIOTBI — TMPOU3BOAHBICE APOMATHYECKUX YTIJIEBOIOPOIOB, Y
KOTOPBIX B OCH30JIBHOM SIApE OJMH I HECKOJIHKO aTOMOB BOJOPOJa 3aMEIICHBI
KapOOKCHJIBHBIMHM TpynmnamMu. B KkadecTBe JICKapCTBEHHBIX BEIIECTB M HMCXOJHBIX
NPOJYKTOB HMX CHHTE3a HaMOOJblliee 3HAUCHHE HMMEIOT Kuciota OeHzoiHas (l) u

kuciora canmunuiosas (1) (beHomokucioTa):

OOH COCH

OH
| I

Koncranta auccomuanuu y KHUCIOTHI OEH30MHON HMMEET HECKOJbKO MEHbIIee
snauenne (K = 6,3 * 10°), uem y ykcycnoit (K - 1,8* 10°). AHanoruusbMu
XUMUYECKUMU CBOMCTBaMU 00JIAZIaeT U KUCIOTa CAJMIMIOBAsI, OJTHAKO MPUCYTCTBHE
(heHONLHOTO THUJPOKCUJIA B €€ MOJIEKYJIe MOBBIIIAET KOHCTAHTY JUCCOIMALIUM 10
1,06%10° u pacmmMpser 4YMCIO AHAIUTHYECKUX DPEAKLUM, KOTOPBIE MOTYT OBITh
WCIIOJBL30BaHbl JIJI KaYeCTBEHHOTO M KOJIMYECTBEHHOIO aHaiu3a. beH3olHas u
CaJTUIIMUIIOBAst KUCIOTHI MPU B3aUMOJICUCTBUU CO IIeJI0UYaMH 00pa3yroT COJIU.
Hatpuesbie conu OEH30MHON M CaTUITMIOBOM KUCIOT B OTJIWYUE OT CAMHUX KHCIIOT
JIETKO pacTBOPUMBI B BOJie. B BOJIHBIX pacTBOpax OHHU BEAYT CeOsl KaK COJIM CUIIbHBIX
OCHOBAHHMM M CIIa0BIX KHCIJIOT, AUCCOIMUPYS HA HOHBI HATPUS M, COOTBETCTBEHHO,
OeH30aT- WJIN CATHIMIATUOHBI.

B MeauiuHCKOM  TMpakTUKE MNPUMEHSIOT  KHUCJIOTY  OCEH30HHYI, KHCIIOTY
CAJIMIIWIIOBYIO, HATPUsST OCH30aT U HATPHS CAJIAIIMAJIAT.

benzoiinas kucnora u e€ 3pupsl comepxkarcsa B OCH30MHOM cMOJE, TBO3JIUYHOM

Macie, nepyaHckoM Oanb3ame.



Kucnotsl 66H30ﬁHy1-0 H CAJIMOWIOBYIO TIIOJIYHAKOT, HCIIOJIb3Ys O6HII/IC METObI
CHUHTC3a apOMAaTHUYCCKUX KHUCIIOT. CI/IHTCBI/IPYIOT KHUCIIOTY 66H30ﬁHYIO, OKHUCJISAA
TOJIYOJI PpPa3JIMdYHbBIMHA  OKUCIUTCIIIMH — a30THOM HJIM XpOMOBOfI KHCJIOTaMHU,

AUXPOMATOM KaJIud, TMOKCHUIOM MapraHiia:

ﬁcf\OH
+ 3MnO, + 3H,SO, —— + 3MnSO, + 4H,0

Tonyon Kkncnota beHsonHasn

H,

CoBpeMEHHBIN TPOMBIIIJICHHBIA CITIOCOO OCHOBaH Ha JKUAKO(PA3HOM OKHCICHHU
Tosyosia kuciopoaom Bo3ayxa mpu 130-160 °C u maBnennn 308-790 kIla mo cxeme:

I

CH
~oH
2 + 30, — 2 + 2H,0

[N

B XUMMYECKOU IMPOMBIINIJICHHOCTH KHCIIOTY CaJIMOIUIOBYIO IIOJIy4aroT

KapOokcuaupoBanreM ¢enoa o peakiuu Konsoe-1lImuara:

—l— —— ——
OH ONa OH OH

theHon heHoNAT HaTpuA HaTpua canuuunar kucnota
canuuunosan

Brimapennyro gocyxa cMmech (eHoJIa U IKBHBAJICHTHOTO KOJWYECTBA THAPOKCHIA
HaTpus HarpeBaroT B aBTokiaBax (130°C) ¢ nuokcuaom yriaepoja Mo J1aBieHUEM
450-500 kIla (4,5-5 artm). IIpoayKT peakiid pacTBOPSAIOT B BOJE, MOJKHCIISIOT
XJIOPOBOAOPOJAHON  KHUCIOTOM Y BBIACIAMBINYIOCS ~ KUCJIOTY  CAJIUIUIIOBYIO
MEPEKPUCTAIN30BBIBAIOT.

MexaHn3mM peakunu Konws0e-1Imuara 3aKJII04YaeTCsa BO BHEJIPEHUU
(amexkTpoUIBLHON aTake) TUOKCUIA yriaepoja B OCH30JbHOE AP0 B opmo- U Tapa-
MTOJIO’KEHUS, aKTUBUPOBAHHBIC HaTu4YueM (eHossuTa. BaxHyto poss B 3TOM Mpoliecce

UrpaeT MpUpOJa IIETOYHOro KaTuoHa. [lpm kapOoHmM3aruu (QeHonsta Kauaus



IPOUCXOIUT OOpa30BaHUE CMECU CAIUIMIOBON U N-okcuOeH30MHOW Kuciot. [lpu
UCIOJIb30BAaHUU (PEHOJIATA HATPHS MOJIYYAETCs B OCHOBHOM KHCJIOTA CAJIUIIMIIOBAs.
[Ipu cuHTE3€ KHUCIOTHI CaJUIMJIOBOW MOTYT OOpa30BBIBATHCS TaKKe HEOOJBIINE

KOJINYECTBA OKCUIU(EHMIA:
OH

Hatpusi OeH30ar W HATpus CaIWIIMIAT TOJYYAOT BBIMAPWBAs JOCYyXa pacTBOP
COOTBETCTBYIOIIECH KHUCIOTHl (OCH30MHOM WM CAUIUIOBOM), HEHTpaIM30BaHHOU

OKBHBAJICHTHBIM KOJIMYCCTBOM Kap60HaTa N er[pOKap60HaTa HaTpu:A:

[ L

OH ONa
2 + Na,CO, —» 2 + H,0 + COJ

d\m‘ + NaHCO, — = @iom‘ + HO + coj
OH OH

[TonyueHHyIO COJIb TEPEKPUCTAIITM30BBIBAIOT U3 civpTa. B hu3nyueckux cBoicTBaxX U
croco0ax MCIBITAaHUS ApOMATHYECKUX KHUCIOT M UX COJIEH MMEIOTCS KaK CXOJCTBA,
TaKk W pazniuuusg. Bce oHM MO0 KpuCTaNIbl, JTUOO KPUCTAIITUYECKUE MOPOIIKHU.
Onnako QopMa KpUCTAUIOB y HUX pazivyHa (Mo (opMe KPUCTAIOB KHCJIOTHI
MOXHO OTJIMYUTH OT COOTBETCTBYIOIIMX HaTpueBbix coseid). [Ipu 370 °C kucnora
OcH30lHas pasiaraercs J0 OeH30ja W JuoKcuaa yriepoja. Kuciorel OeH3oiHas u
CaJMIMIIOBAas JIETYYM C BOJSIHBIM MApOM M MPU OCTOPOKHOM HArpe€BaHUU BO3TOHSI-
IOTCSl, OTJIMYUTh UX MOYKHO IO TEMIIEPATypE MIIABICHUSI.

Kucnorel mano pactBopumbl B BoOjAE (pacTBOPUMBI B KHISIIEH BOJE), JIETKO
pacTBOpUMBI B 3TaHoie U 3¢upe. Kucnora canummioBas B OTIUYNE OT OSH30MHOM

YMEpEeHHO pacTBopuMa B xsopodopme. Harpust GeH30aT JIerKo, a HATPUsl CATUIHIIAT



OY€Hb JIETKO PACTBOPUM B BojJie. B 3TaHONIE HATpUs caUIMIAT PACTBOPUM, a HATPUS
O0eH30aT — yMepeHHO pacTBopuM. O6e coiu MPaKTUYECKH HEPACTBOPUMBI B d(upe.
Hatpus canumuiat Jierko, HO MEJIJICHHO PaCTBOPUM B TIIMILIEPUHE.

[TonmuHHOCTE HATPHUS CaNUIlIaTa MOATBEpXKAar0T ¢ momompbio WK-crekrpa B
o6mactu 4000-400 cm? (crpecoBanubIi B TabneTKax ¢ GPOMUIOM Kaims), KOTOPHIH
JOJDKEH IOJHOCTBIO COBIAJATh CO CHEKTpoM, npuiaraeMbiM Kk PC. YD-cnektp
BOJHOTO pacTBopa Harpus OeHzoara B obnactu 220-300 HM JOKEH HMETh
MakcumyM norommenus mpu 226 am. Pactsop (0,001%) kucnotsr camumimiosoii B 0,5
M pacTBOpe cepHOM KHMCIOTHI MMEET JiBa MakcumyMa morjoienus npu 235 u 300
HM.

Kucnora OeHzoiiHasi 1 HaTpus OCH30aT MAIOT XapaKTEPHYIO PEaKIHUIO C PACTBOPOM
xnopuaa xkenesza (111). Kucmory 6eH3oiinyto npeaaputenbHo pactBopstor B 0,1 M
pacTBOpe THUAPOKCHA HATpus (peakius pacTBOpa JOKHA ObITh HEWTpanbHOM). B
pe3ysibTaTe peakluuu 00pa3yeTcsi HepaCTBOPUMBIM B BOJIE€ OCHOBHOW OEH30aT Keje3a
(111) po3oBo-kenToro nBera:

L

ONa \O'
6 + 2FeCI3 + 10H20 —_—

1

“OH
+ 3 + 6NaCl

Fe”' - Fe(OH), - TH,0| +

NnentuduunpoBaTh KUCIOTY OCH30MHYIO0 MOKHO ITyTEM NPEBPAILIEHUS €€ B KUCIIOTY
CANMIIWIOBYIO. JlJIE 3TOr0 HarpeBarOT PacTBOpP KHCIOThI OE€H30MHOM C M30BITKOM
kapOonata Hatpus u QuibTpytoT. K HeiltpanbHoMy ¢uibTpary aodasistoT 0,3%-
HBI pacTBOp mepokcuaa Boaopoaa U 1%-HbIl pacTBOp IKene30aMMOHUEBBIX
kBaciioB. Ilocne HarpeBaHuss B TeYeHHWE S MHUH Ha KUISIIEH BOASHON OaHe
nosiBisieTcs (pUoIeToBOE OKpaIIUBaHUE.

Harpus canumunat onpenensitoT (mo @C) Takke METOI0M HEBOJIHOTO TUTPOBAHUS B
cpene aeAsHoi ykcycHo# kucnoThl (Tutpant 0,1 M pacTBOp XJIOPHON KHUCIIOTHI,

WHIUKATOP KPUCTALTUICCKUN (DUOTIETOBBIN).



Bonpocsel 1 3aganus:
ba3oBblil ypoBEHB
1. HannmwnTe cxemy CUHTE3a alleTUICATUIIUIOBON KUCIOTHI
2. Hamnume kako¥ (yHKIIMOHAJIBHOW TPYyNIbl B CAIMIMIOBONM KHCIIOTE
JIOKa3bIBaCT PeaKius AeKapOOKCUIUPOBAHUS?
3. Hammmmre cxemy ruapoinsa aneTUICATMUUIOBOM KucinoTel. Kakoe
IPUMEHEHHUE B MEAUIIMHCKON MPAKTUKE HAXOAUT alleTHIICAIUIIMIIOBAS KUCJIOTA
Y IPOIYKT €€ rujipoaunsa?
4. OOpa3syeT JId CaTuIUIOBasi KUCIOTa OKPAIICHHBIM KOMIUIEKC C KaTHOHOM
xene3a? A 6eH3oitHas kucinora? OTBET MOSCHUTE.
[1oBBIIEHHBIN YPOBEHB
1. B uéM omiauuMe peaknui paszoKEeHHs OT peakUuid OTIIEIIICHUS
(3UMUHUpPOBaHMUS )?
2. Kak Boirsiienn Obl MPOAYKT B3aUMOJICHCTBUSI MOJIOUHON W CEPHOM KHUCIOT,
ecnu OBl peakius NPOXOoJujia B JPYTHX YCIOBUSAX M CEpHAas KHUCJIOTa
BBICTyMaJIa OBl B POJIM BOJOOTHUMAIOIIETO CPEACTBA?
Cnucok aureparypbl, peKOMeHyeMblil K HCIIOJIb30BAHMIO 0 IaHHOH Teme
OcHoBHas JuTeparypa:
1. 1. Mapunkuna, I'.A; Heopranuueckass u aHanuThyecKass XUMUs DJIEKTPOHHBIN
pecypc : mpaktukyMm / coct. I'.A. Mapunkuna. - Heopranndeckas U aHaIMTHYECKAs
xumust,2018-05-30. - HoBocubupcek | HoBocuOupcekuii Tocy1apCTBEHHBIN arpapHbIii
yauBepcuret, 2012. - 113 c. - Kuura naxoaurcs B 6azosoii Bepcuu IbC IPRbooks.,
2. Txauenko, C.B; Ananuthyeckas XUMHS. XHUMHYECKHE METOJBI aHaIW3a
DnexkTpoHHbli pecype . yueoHoe mocobue / C.A. Coxonosa / C.B. TkaueHko. -
Boponex : Boponexckuii I'ocynapcTBeHHBI ArpapHblii YHHUBEPCUTET UM.
Nmnepatopa Ilerpa Ilepsoro, 2015. - 189 c. - Kuura naxoaurcs B 6a30B0il BepcUu
9BC IPRbooks.,

JlonoJiHUTeIbHAS JIUTEPaTypa:



. Koposun, H. B. O6mas xumus : yueonuk / H. B. Koposun. - 13-¢ u3sz., nepepad. u
nom. - M. : Axanemus, 2011. - 496 c. : un. - (bakanaspuar). - Pek. MOuH PO. -
[Tpwun.: c. 461. - buGnuorp.: c. 486. - ISBN 978-5-7695-8015-4

2. bammaxkos, A. C; PacueT KpUBBIX KUCIIOTHO-OCHOBHOTO M OKUCITUTEIILHO-
BOCCTAHOBUTEIHLHOTO TUTPOBAHUS DJIEKTPOHHBINA pecypc ;| YdueOHoe mocodue mo
TUCITUTUINHE «aHATTUTUICCKAS XUMUSD» IS CTYICHTOB (DapMarieBTUIECKUX U
XMMHYECKHX crienuanbHocTel By30B / A. C. bammakos. - Kemeposo : KemepoBckas

rocyfaapcTBeHHast meaurmHckas akagemus, 2004. - 50 c. - Kaura Haxonures B

npemuyM-Bepcuu ObC IPR BOOKS. - ISBN 5-8151-0010-2,



IIpakTHyeckoe 3ansitue /
IIpousBoaubie PeHOJTOKUCIIOT.
Hean 3ansaTusi: chopmMupoBarh TCOPETUISCKUE 3HAHUS U MPUOOPECTH MpaKTHUIEC-
KH€ YMEHUS U HaBBIKK KOHTPOJIIO Ka4yeCTBA MPOU3BOJAHBIX (PEHOIOKHUCIIOT.
Teopernueckasi 4acThb
IIpousBoaHbIE (PEHOIOKHUCIIOT.
OO0mas xapakTepucTUKA
K aToit rpymnme MOryT OBITH OTHECEHBI CIOKHBIE d(PUPHI CATHIMIIOBON KHUCIOTHI U
MPOU3BOJHBIC aMHJIa CAIUIUIOBOM KHUCHOTHI. CanmuiuioBas KuUclIoTa oOpasyeT
CJIOKHBIE 3(PHUPBI Kak ¢ opraHndeckumu kuciiotamu (l) 3a cueT B3aMMOJEHCTBUS C
(EHOMBHBIM THAPOKCHIOM, Tak W co crnupramu wid (enomamu (1) 3a cuer
B3aUMOJICUCTBUSI C KapOOKCWIbHOU rpymmoil. [Ipon3BojiHbIE amuaa CalUIUIOBOM

KHACJIOTHI UMErOT 0011yto hopmymy (I11):

OH OR

j\ OH - OH
O R

Iz

Cio:xkHbIe 3QUPHI CATUMLINIOBOH KHCJIOTHI

W3 rpymisl 1eKapCTBEHHBIX BEIIECTB, MPOU3BOIHBIX CIOKHBIX 3(PUPOB CATUIIMIOBOM
KUCJIOTBI, OYyJeT pacCMOTpEHa KHUCJIOTa aleTUICAIUIIUIIOBAs, MPEACTaBIIAIONIAs
co00¥ CIIOXKHBIN d(PUp CATUITMIOBON U YKCYCHOU KHUCIIOT.

[TpombIIIeHHBIA CMTOCOO TOJIYYCHHUSI KUCIOTHI aleTUIICAIMIIUIOBOM OCHOBaH Ha
HArpeBaHUM CMECH  CaJMLWIOBOM  KHCIOTHI, YKCYCHOIO aHTHApuaa W

KOHILICHTPUPOBAHHOW CEPHOU KHUCJIOTHI:



OH H,SO OH
+ o ——> + CH,COOH
oH H,C— |
0
o” cH,
Kuciora ACTUICAIIMIONIIOBAA —  KPHUCTAJUIMYCCKOC  BCHICCTBO. Ona Majo

pacTBOprMa B BOJIE, HO JIETKO PacTBOpHMAa B PACTBOPAX THAPOKCHIIOB MIEIOYHBIX
METaJUIOB, dTaHoye, xjopodopme. KUCIOTy ameTmicaauiiuioByl0 XpaHIT B CyXOM
MecCTe, B XOpOIII0 YKynopeHHoU Tape. OHa yCTOYMBa B CyXOM BO3JIyX€, BO BIIaXKHOM
— MOCTEIICHHO THIPOJIN3YETCS ¢ 00pa30BaHUEM KHCIOT YKCYCHOM M CATUIIAIIOBOM.
Kucnory aIeTUIICATTUIIUIIOBYIO MIPUMCHSIOT BHYTPb B KayeCcTBe
MIPOTUBOPEBMATHYECKOTO, MIPOTUBOBOCIIAJIUTEIILHOTO, 00JICYTOJISIFOIIETO u
*xaporonmxkaromiero cpeactsa mo 0,25-0,5 r 3-4 paza B nenb. ccnenoBanus mocie-
HHUX JIET IIOKa3aJid, YTO KHCJIOTAa aleTHWICAIMIMUIOBAsS B MaJIbIX 032X OKa3bIBa€T
TaK)kKe aHTUTPOMOOTHIECKOE ACHCTBUE, TAK KaK YTHETAET arperaruio TpOMOOITUTOR.
Kucnory anermicammmioByro HaszblBaroT JiekapcTBoM XX Beka. CUdTaroT, 4TO
yKa3aHHBIM €€ «IedeOHBI TMOTeHIHA» He ucdeprmadH. OJHAKO OHA HE JIMIIeHa
MOOOYHBIX SIBJICHWM, T.K. pa3apakaeT CIM3UCTYI0 OOOJIOYKY JKENyAKa, MOXKET
BBI3BAaTh KPOBOTCUCHHE, AINICPTHICCKHUE PEAKIIUH U JIP.

IIpousBoaHbIe aMUIA CATUIUTIOBON KUCIOTHI

W3 370l Tpynnbl NPUMEHSIOT CATULMIAMUT U ocalnbMUA(OKcapeHaMus).
HNcxogupiMu TIPOAYKTaAaMHU JIJIE UX CHHTE3a CIy)KaT CIOXKHBIC d(PUPHI CAUIIMIOBON
KHCIIOTBI  (MeTwicamuiuiaaTr u  (perwricamunuiar). CaaumuiaMua  TOJydaroT

nerictBueM 25%-HOro pacTBOpa aMMHaKka Ha METUJICAIMIIHIIAT TIO CXEME:

O-CH, NH,"H,0 NH

+ CHOH + HO
OH OH

MeTuncanuuunar canuuunaMua

I[J'IH MOJIy4CHUA OCaJIbMHU/1a Q)GHHHCHJ]I/IHI/IHEIT CIIIIaBJIAIOT C n-aMI/IHO(l)eHOJ'IOMI



OH

NH,
O-C.H, + H N
OH OH OH
OH
desmncanvumnat n-aMuHodeHon ocansmMua deHon

Camumnamuy; (Kak ¥ KUCJIOTa CaJIMIUIIOBas) IPU HArpEBAaHUU BO3TOHSIETCS.
CanuuuinamMuj, Majao pacTBOPUM, OCAJIbMHJ TPAKTUUYECKU HEPACTBOPUM B BOJIE.
CanumuiamMuyi pacTBOPUM B 3TaHOJE, YMEPEHHO pacTBOpUM B 3dupe, Maio
pactBopuM B xjopodopme. OcanbMu JErK0 pacTBOPUM B 3TAHOJIE U PacTBOpax
IeJI049eH, YMEPEHHO PacTBOPUM B ddupe.
CamunuiamMu, ¥ OCallbMHJ XPaHIT B XOPOIIO YKYINOPEHHOW Tape, B CYXOM,
3alUIIIEHHOM OT cBeTa mecte. [lpu XxpaHeHUM cienyeT Y4YUThIBaTb CHOCOOHOCTH
CAIMIIMJIaMHUIa BO3TOHSATHCS.
CanmununamMuj Ha3HAYAIOT BHYTPb, TTOJO0HO KHCIIOTE aneTmwIcaauimioBoi, mo 0,25-
05 Tr© B KauecTBe MNPOTHBOPEBMATHYECKOTO, IMPOTHBOBOCHAIUTEIHHOTO,
OOJICYTOJISIIOIIETO M YKapOTOHMKaromero cpeacrea. OcaabMuI TPUMEHSIOT Kak
KEITUYEeroHHOe cpeacTBo B TabneTkax mo 0,25-0,5 r 3 pasa B 1eHb.
Bomnpocs! u 3aganus:
1. KakoBwl 00IIM€ XMMHUYECKHE CBOWCTBA MPENapaToB KapOOHOBBIX KHUCIOT
apOMaTHYECKOT0 PsiJia U UX MPOU3BOIHBIX?
2. KakuMu KauyeCTBEHHBIMHU peakIusMH pekoMeHayeTcs nmo ['d X wuaeHTH-
dbunmpoBath HaTpus O€H30aT U HaTpus canunuiat? Hanummre ypaBHeHUS pe-
aKIHUH.
3. B uem cymHocTh «npuHnmna canoia» M. B. Henikoro u kak ero ucnoiib-
3YIOT B CHHTE3€ OMOJIOTHYECKH aKTUBHBIX BEIIECTB?
4. Kakumu peakiysMy MOATBEPKIAIOT MOIJTMHHOCTh KUCIIOTHI CATUITAIIO-BOM
U KUCTOTHI OeH30iHOI? Hanuiure ypaBHEHUS! XUMUUECKUX PEAKIIU.
5. B ueM 0coOEHHOCTH MPOBENEHUS HCTIBITAHUN MOJJIMHHOCTH HAa KHUCIOTY

ANCTHIICAIIUIIUIIOBYIO U (1)GHI/IJ'ICEU'H/IHI/IJI3T?



6. Kakue nexapcTBeHHBIE Mpemaparbl SBISIOTCA CIOXKHBIMH dQupamMu ca-
JUIAIOBOM KHUCIOTHI? UeM OHU OTIMYAIOTCA MEXIY COOOM MO XMUMHYECKOU
CTPYKType?

7. KakuMu XUMHUYECKHMMH PEAKIUSIMH MOXXHO OTJIHUYUTH KHUCIOTY alleTHI-
CAJUIUIIOBYIO OT APYrUX MpenapaToB, MPOU3BOAHBIX CATMIIMIOBOM KUCIOTHI?
Hanummre ypaBHEHU XUMUYECKUAX PEAKLIUM.

8. KaxkoBbl pu3nueckre 1 XMMUYECKUE CBOMCTBA (heHusIcamuiuiaTa?

9. Kak ycTtaHOBUTH NMOMIMHHOCTE (heHuIcanummiata? Hamummre ypaBHEHUS
XAMHUYECKUX PEAKIIUM.

10. KakumMu MeTomaMM MOKHO OIPEACTUTh KOJIHMYECTBEHHOE COJEpKAHUE
(penmn-canmuuunara? Kakue XUMHUYECKHE pEaklUUH MPOUCXOAAT TIpPU  €ro

ONpPENEIICHUH METOIOM, peKoMeHAyeMbIM ['D X?

IToBBIIIEHHBIN YPOBEHD

1. Uto Ha3siBaroT enonokucioramu? Kakosa ux odmias popmysna?

2. OxapakTepusyiTe crocoObl morydeHus: (PeHOIIOKUCIOT. HanmummTe ypaBHEHHS pEaKIuii.
3. OxapakTepu3yiiTe XMuMHYECKHE CBOMCTBA (DEHOJIOKUCIIOT ¥ PUBEANTE COOTBETCTBYIOLIHE

YPaBHEHUS PEAKLIUN.

Cnmcok uTepaTypsbl, peKOMEH1yeMblii K MCIIOJIb30BAHUIO 110 JAHHOM Teme
OcHoBHas JuTeEparypa:

1. 1. Mapunkuna, ['.A; Heopranuueckass v aHanuThueckass XUMUsS DJIECKTPOHHBIN
pecypc : npaktukyM / coct. I'.A. Mapunkuna. - Heopranndeckas U aHaJIMTHYECKasI
xumust,2018-05-30. - HoBocubupcek | HoBocuOupckuii ToCcy1apCTBEHHBIN arpapHbIii
yauBepcurert, 2012. - 113 c. - Kuura naxoautcs B 6azosoii Bepcun IbC IPRbooks.,
2. Txauenko, C.B; Ananutmueckasgs XuMHS. XHMHYCCKHEC METOIBI aHaIW3a
DnekTpoHHbId pecype : yuebHoe mocobue / C.A. Cokxomoa / C.B. Tkauenko. -
Boponex : Boponexckuii I'ocynapcTBeHHBI ArpapHbli YHHUBEPCUTET HM.
Nmnepatopa Ilerpa Ilepsoro, 2015. - 189 c. - Kuura naxoaurcst B 6a30B0il BepcUu
9BC IPRbooks.,

JonmosHuTEILHAA JUTEpaTypAa:



. Koposun, H. B. O6mas xumus : yueonuk / H. B. Koposun. - 13-¢ u3sz., nepepad. u
aom. - M. : Axagemus, 2011. - 496 c. : wi. - (bakanaBpuar). - Pek. MOuH PO®. -
[Tpwun.: c. 461. - buGnuorp.: c. 486. - ISBN 978-5-7695-8015-4

2. bammaxkos, A. C; PacueT KpUBBIX KUCIIOTHO-OCHOBHOTO M OKUCITUTEIILHO-
BOCCTAHOBUTEIHLHOTO TUTPOBAHUS DJIEKTPOHHBINA pecypc ;| YdueOHoe mocodue mo
TUCITUTUINHE «aHATTUTUICCKAS XUMUSD» IS CTYICHTOB (DapMarieBTUIECKUX U
XMMHYECKHX crienuanbHocTel By30B / A. C. bammakos. - Kemeposo : KemepoBckas

rocyfaapcTBeHHast meaurmHckas akagemus, 2004. - 50 c. - Kaura Haxonures B

npemuyM-Bepcuu ObC IPR BOOKS. - ISBN 5-8151-0010-2,



IIpakTHyeckoe 3aHsiTue 8
ACKOpPOMHOBAsI KHCJIOTA.
Hean 3ansaTusi: chopmMupoBarh TCOPETUISCKUE 3HAHUS U MPUOOPECTH MpaKTHUIEC-
KH€ YMEHUS U HAaBBIKU KOHTPOJIIO KaYeCTBA aCKOPOMHOBON KHCIIOTHI.
Teopernueckasi 4acThb
Kucnora ackopounoas (Acidum ascorbinicum)

Ascorbic acid

OH CI)H

3 2l

CaoiicTBa

BecuBeTHbIe KPUCTAJLIBI, U3MEHSIONIME IBET MO ACHCTBUEM BO3/lyXa U BJarH,
KHCJIOTO BKyca. JIlerko pactBopum B Boje u 96 % criimpre, mpakTHYECKA HEPACTBOPHUM
B 2(upe.

AckopOMHOBAs KUCJIOTA 3a CYET HAJTUYUS €HIMOIBHON TPYNIIUPOBKHU MPOSIBIISET
OJHOBPEMEHHO BOCCTAHOBHUTEIbHbIE M KUCJIOTHBIE CBOICTBA. KHCIOTHBIN
XapakTep ee 00YCIOBIICH MOABUKHOCTHIO BOJOPO/Ia THAPOKCHIIA B TTOJOXKEHUH 3;
MIPU TUTPOBAHUH IIEJIOYBI0 ACKOPOMHOBAsI KMUCJIOTA BEJET ce0sl KaK OJHOOCHOBHAS
KHCJIOTA (CM. KOJIMYECTBEHHOE OTpeiesieHne). ACKOPOMHOBAs KUCIOTAa OKUCIISAETCS B
JIBE CTA/INH:

1. O6patumblii IpoLIECC OKUCIEHUS O JETUAPOaCKOPOUHOBON KUCIOTHI (KETOHHAs
dbopma).

2. HeoOGpaTumelii iporiecc okuciieHus 10 pypdypona:



OH OH 1
| [ O W — [a :
'Y aum L \
L T — 1
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HO—CH " v HO—CH |
CH,OH CH,OH
Naentuguxanmus

1.Onpenensitor Y®- u UK-cnektpanbhbie xapakrepuctuku, pH BogHoro p-pa.
2. Peakrust oKuCICHUS pacCTBOPOM HUTpaATa cepedpa B a30THOKUCIION cperie

(BBIMamaeT TEMHBIN 0CaI0K METAJUIMYECKOTO cepedpa) :

OH OH rr (r)
L oy
H[,‘ ‘\ 2 AgNO ) sl ‘;{vj \‘\ +2 /.\g ! +2 HNO,
L )( : ' ‘ (\ i //‘“-\\ ¥
I N | o *0
HO—CH o HO- <;h N
CH,OH CH,OH

3. [Ipu npubaBiieHnn K pacTBOPY aCKOPOMHOBOM KUCIIOTHI O KarlisiM pactBopa 2,6-

TUXJIOpPEHOTMHA0PEHOIIA CUHSS OKpACKa IMOCIEIHEr0 NCUE3aeT:

[Ipu ucnibITaHUM HA YUCTOTY OMPEACIISIOT YACIBbHOE ONTUYECKOE BPAILICHUE U
crienn(pUYISCKYI0 TPUMECH IABEICBON KUCIOTHI (TIpH MprOaBICHUN pacTBOpa
KaJIBIIHSL XJIOPUJIA B CPABHEHUU C ATAIIOHOM). MeT010M aTOMHO-a0COpOIIMOHHOM
CIIEKTPOMETPUH OTNPEIETSIOT COJICPKAHUE MEIH U JKeJie3a, KOTOPOEe HE TOHKHO
MPEBBINIATH IOMYCTUMBIC MTPEICIIBI.

KosnuecTBeHHOE onpeaesieHue

l.ﬁOHOMeTqueCKH Mpu noAKuciIeHnu pazoasiennon H2SO4 ¢ unaukaropom

Kpaxmat:



OH OH O ?
gy +KIDy —o 3 +Kl+3H,0
= “— =
HO—CH © O HO—CH > ©
|
CH,OH CH,0OH

KIO3 + 5KI + 6HCI=312 + 6KCl + 3H20
2. Ilpsimoe fiogaToMeTpruecKoe TUTPOBAHHUE B KUCIION Cpe/ie B MPUCYTCTBUU KaJHsI

Hoauaa (MHAUKATOP - Kpaxman):

OH OH O O
H{ x‘ + lz et H + 2Hi
~ "
0 0 0
HO—CH HO—CH -
CH,OH CH,OH

3. ANKanuMeTpruiecKoe TUTPOBAHHE:

OH OH ONa OH
|
+ NaOH > i +H,0
0
Ho—CHO O hg-GH
|
CH,0H CH,0H

Bonpocs! u 3axanus:

ba3oBblii ypOBEHB
1. Ha 4Yem ocHOBaH MeETOJ ONpPEACICHUS aCKOpPOMHOBOM KHCIOTHI B
PACTUTENIBHOM ChIpbE?
2. KakoB xon paOOThl KOJIMYECTBEHHOTO OMNpEIEICHUs] aCKOPOMHOBOM
KHUCJIOTHI?
3. Kakoit uHAMKATOp MCIONIB3YETCs B MPOLECCE TUTPOBAHMS ?
4.]1o mosiBJI€HMs KAKOTO OKpAIIMBaHUSI POBOJSAT TUTPOBAHUE?

[ToBBIIEHHBIN YPOBEHB

1. IlpuBenuTe cxeMy CUHTE3a aCKOPOUHOBOM KHCIIOTHI.



2. Kakue xuMu4ecKkre peakiiuy UCIONIb3YIOTCS sl YCTAHOBJIEHUS TIOJTMHHOCTH
aCKOPOMHOBOM KHUCIIOTHI. 3alUIIUTE U3.

3. Kakue pu3nko-XxuMHU4IeCcCKrue METOIbI UCTIOJIB3YIOTCS JISI OTIPEICIICHUS
aCKOpOMHOBOM KUCIIOTHI?

Cnucok aureparypbl, peKOMeHyeMblil K HCIIOJIb30BAHMIO 0 IAHHOH Teme
OcHoBHas JauTeparypa:

1. 1. Mapunkuna, ['.A; Heopranuueckass u aHanuThuecKass XUMUs DJIECKTPOHHBIN
pecypc : npaktukyM / coct. I'.A. MapunkuHa. - Heopranndeckas U aHaJIMTHYECKasI
xumus1,2018-05-30. - HoBocubupck : HoBocuOupckuii rocy1apcTBEHHBIN arpapHbIii
yauBepcuret, 2012. - 113 c. - Kaura naxoaurcs B 6azoBoii Bepcuu IbC IPRbooks.,
2. Tkauenko, C.B; AnamuTuyeckas XuMHS. XHMHYCCKHE METOJBI aHAJIM3a
DnekTpoHHbId pecypc : yuebHoe mocodue / C.A. Cokonoa / C.B. Tkauenko. -
Boponex : Boponexckuin I'ocymapcTBeHHBI ATrpapHbId YHHUBEPCUTET HM.
Nmnepatopa [lerpa Ilepsoro, 2015. - 189 c. - Kuura Haxoautcs B 6a30B0il BepcUH
9BC IPRbooks.,

JlonmosiHUTE IbHAS JIMTEpaTypa:

. Koposun, H. B. O6mas xumus : yueonuk / H. B. Koposun. - 13-¢ u3sz., nepepad. u
gom. - M. : Axagemus, 2011. - 496 c. : wn. - (bakanaBpuar). - Pek. MOuH PO. -
[Tpwun.: c. 461. - buGnwuorp.: c. 486. - ISBN 978-5-7695-8015-4

2. bammmaxos, A. C; PacueT KpuBbIX KUCIIOTHO-OCHOBHOTO U OKHCIUTEIHHO-
BOCCTAHOBUTEIBLHOI'O TUTPOBAHUS DJIEKTPOHHBINA pecypc ;| YueOHoe mocodue mo
JTUCITUTUINHE «aHATTUTUYECKAs XUMUSD» IS CTYICHTOB (PapMaIlleBTUYECKUX U
XMUMHYECKHX crienuanbHocteit By30B / A. C. bamimakos. - Kemeposo | KemepoBckas
rocyaapcrTBeHHas MmeauimHckas akagemus, 2004. - 50 c. - Kuura Haxoaurcs B

npemuym-Bepcun ObC IPR BOOKS. - ISBN 5-8151-0010-2,
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BBICIET0 00pa3oBaHus
«CEBEPO-KABKA3CKUU ®EJIEPAJIBHBIU YHUBEPCUTET»
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K JJa0OPaTOPHBIM 3aHSATUSIM IO TUCITUTLIINHE
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1151 HanpaBJieHus moaArotoBku 18.03.01 Xumuyeckas TEXHOJIOTUA
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KOCMETHYECKHUX CPEJICTB

HeBunHombicck 2025



JlaGoparopHnasi pabora Nel

KoHnTposb kauecTBa mpou3BOHBIX (DEHOJIOB

Heab: ymMerp NMpOBOAWUTH KOHTPOJb kKadecTBa BAB, comepkamux ¢eHOIHI,
XMHOHBI ¥ UX MPOU3BOHBIC (HA TPUMEPE TUMOJIA U MapaleTaMoa).

Teopernuyeckast 4acThb.

TUMON NPHUMEHSAIOT KakK ChIPbE B IIPOU3BOJCTBE MEHTOJIA W HEKOTOPBIX
WHAMKATOPOB, HAIIpUMEP TUMOJ(TaJIEMHA U TUMOJIOBOTO CUHETO; B METUIIMHE — KaK
MPOTUBOTIUCTHOE CPEICTBO MpPU JICUCHUH AHKUJIOCTOMHIO03a, Tpuxouedanéza u
HEKOTOPBIX Jp. TEJIbMUHTO30B; B KAaue€CTBE AHTHUCEITUYECKOIO CpEICTBA IS
NEe3UH(EKINN MOJOCTH PTa, 3€Ba, HOCOTJIOTKU; B CTOMATOJOTUYECKON MPAKTHKE —
st 00e300JIMBaHMsl JIEHTHHA; B (DapMaleBTUUECKOW MPOMBINUIEHHOCTH — B
KauecTBE KOHCepBaHTAa. Kak NIpPOTHBOTIIMCTHOE CPEICTBO MPOTHUBONOKA3aH IpHU
OEpeMEHHOCTH, CepACYHON HEAOCTATOYHOCTH, OOJIE3HSAX MEYEHU U TMOYEK, SI3BEHHOU
O0one3Hu. B muenoBoacTBE Kak CpPEACTBO MPOTHUB Bappoaro3a, axapamuaosa,
BOCKOBOM MoiHM. OH COJEPKUTCS B HEKOTOPHIX 3(UPHBIX Maciax, Hampumep
TUMBSHOBOM  (BBIACISIEMOTO OKCTpAaKIMEed W3 JIMCTEB M CEeMsiH |3 Thymus
vulgaris (TuMbsiHa OOBIKHOBEHHOTO MJIM YaOperia); OTCI0/Ia M Ha3BaHUE «THMOJI») B
kosnuectBe 20—50%, O0TKy1a MOKET OBITh BbIJIEICH peKTUPUKAIICH.

IIpakTnyeckast 4acThb.

Tumon: Onucanue. KpynHbie OeclBEeTHbIE KPUCTAUIBI WM KPUCTALTUYECKUAN
MOPOIIOK € XapaKTEPHBIM 3alMaxoM M MPSHO-)KTYYHUM BKYCOM, JIETY4 C BOJISHBIM
napoM. O4eHb Mao pacTBOPUM B BOJE, JIETKO PAaCTBOPUM B CIUpPTE, XJopodopme,
adupe, KUPHBIX MacjaaXx M KHUCIOTE YKCYCHOW JIEJSIHOM, PacTBOPUM B PacTBOpPE
HATpUs TUAPOKCHUA.

[Tapaneramout

Onucanue. benblii wim Oenblii ¢ KpeMOBaTbIM HIJIM PO30BATHIM OTTEHKOM
KPUCTAJJIMYECKUIM TMOpOLIOK 0e3 3amaxa. YMEpPEeHHO pacTBOPUM B BOJE, JIETKO
pactBopuM B 95% crmupre, pacTBOpUM B all€TOHE M PACTBOPAX THUAPOKCHUJIOB
HIEJIOYHBIX METANIOB, MPAKTUYECKU HEPACTBOPUM B 3upe.

OOopynoBaHMe MW peaKTUBBI: THUMOJ, TMapaieTaMmos, HaOOp XUMHUYECKOU



nocynsl, pH-Merp, neasHas yKCycHasi KHUCJIOTa, a30THas KOHLUEHTPHUPOBAHHAS
KHUCIIOTa, PACTBOP THAPOKCHIIA HATPHs, pacTBOp Opomuaa Kaius, cepHas KHUCIIOTa,
OpomMaTt KaJusi, MeTUJIOBBIN OpaHKeBbIH, Xmopu/ xenesa (111), aurpat HaTpus

Xoxa padoThi:

Omnpit Nel KonTposb kauecTBa CyOCTaHIIMM TUMOJIA

Nnentudukanus. B Xxom01H0# Boge TUMOI MOTPYKaeTCsl BHU3, TIPH TIOBBIINIEHUN
temnepatypsl A0 45 °C miaBuTCA U MOJHUMAETCS HA IOBEPXHOCTb.

Hcneityemsiii oOpa3zer; maccoi 3-5 Mr pacTBOPSIOT B 1 MJI KHCIIOTBHI YKCYCHOM
JIeASTHOM, MPUOABIISIIOT 6 Karellb KUCIOThl CEPHOM KOHIEHTPUPOBAHHOW W | Karuio
KHCJIOThl a30THOM KOHUEHTPUPOBAHHOM; B OTPaKEHHOM CBETE HAOJIOMAETCS CHHE-
3€JIEHOE OKPAILMBAHKE, B MPOXOSAIIEM CBETE - TEMHO-KPACHOE.

KonuyectBennoe omnpenenenue. Okono 0,5 T ucneiTyeMoro odpasua (To4Has
HAaBECKAa) pAacTBOPSAIOT B 5 MJI pacTBOpa HATpusi THAPOKCHIA B MEpPHOW KoJbOe
BMectuMocThio 100,0 M u noBonmatr oObeM pactBopa Bojol 1o merku. 10,0 mi
MOJIy4YEHHOTO PACcTBOpPA MEPEHOCT B KOJOY C MpUTEepTOM mpoOkoii, mpubasisaioT 0,5
r kaims Opomuaa, 40 My pa30aBiIEHHOM CEpHOM KHUCIOTHI, 3 KaIlJld pacTBoOpa
METUJIOBOTO OPAHXEBOTO W TpH CHIBHOM B30anThiBanuu Tutpyor 0,0167 M
pactBopoM Kanus 6pomata (0,1 M 1/6). K koHIly TUTpoBaHUs MPUOABIAIOT €lie 2
KalJId pacTBOpa METUJIOBOTO OpaHkeBOro. VcuesHoBeHHMEe po30BOro OKpalIMBaHMUS
AKUJKOCTH YKa3bIBAET HA KOHELl TUTPOBAHMUS

OmnbiT Ne 2 KoHTpoJb KauecTBa CyOCTaHIIMU MapaleTamoia

Nnentudukanus.

1. 0,1 r ucneiryemoro ob6pasiia B30anThiBatoT ¢ 10 M BOABI W TPUOABIAIOT
HECKOJIbKO Kamenb pacTBopa sxene3a (III) xmopuna; nosiBasiercss cuHe-(puosieToBoe
OKpalluBaHUE.

2. 0,05 r ucneiTyemMoro o0pasia KUIATIAT ¢ 2 MJ KHUCIOTBHI XJIOPOBOJAOPOIHOM
pasBeneHHOW B TeueHue | MuHYTHI, TprbaBisoT 10 M BOABI, OXJIAXKIAIOT U
MpuOaBISIIOT | Kario pacTBOpa Kalvs AUXpoMaTa; MOSBISETCS (PHOJIETOBOE
OKpallluBaHUE, HE MEePEXOIAIIee B KPACHOE.

KonuuectBennoe ompeaenenne. Oxono 0,25 T ucnbpiTyemoro obpasma (TodHas



HABECKa) MOMEIIAIOT B KOHMYECKYIO0 K010y BMecTuMocThio 100 My, mpuiauBaroT 10
MJI  KHCJIOTBl  XJIODOBOJOPOJHOW pa3BEJCHHOW W KUIATAT C  OOpaTHBIM
XOJIOIUJIBHUKOM B TE€YEHUE OJHOIO 4aca. 3aTeM XOJOJWJIBbHUK MPOMBIBAIOT 30 M
BOJBI, COAEPKHUMOE KOJObl KOJMYECTBEHHO MEPEHOCIT B CTakaH Juid
IMa30TUPOBAHUS, MPOMBIBAIOT K0JIOY 30 M1 Boabl, 100aBmsoT 1 T kanus Opomua u
IIPU IIOCTOSTHHOM mepeMemmBanun TUTPyoT 0,1 M pacTBOpomM HaTpusi HUTPUTA,
100aBJIsisl €ro BHaYajae Co CKOPOCThIO 2 MJI B MUHYTY, a B KOHLIe TUTpoBaHus (3a 0,5
MJI 10 SKBHBAJIEHTHOI'O KOJIM4YecTBa) no 05 Mi1 uepe3 MUHYTY.

KoHen TUTpOBaHNs yCTaHABIMBAIOT IOTEHIMOMETPUYECKHU WU 110 NOAKPaXMalbHON

Oymare. Beiaep:kka 3 MUHYTHI.

KonTposabHbIe BOIPOCHI.

1. JIekapcTBeHHBIE CpelacTBa rpynmnbl (EHONOB: (EHOJ, THUMOJ, PE3OPLHUH,
mpornodo1, TaMOKCH(pEeHa ITUTpaT.

2. [lpousBoanbsie  HadroxmHOHOB (BUTamuHbl Tpynmnel  K).  Ilpuponnsie
coequHeHus: ¢uuioxuHoH (BuTamMuH K(). CuHretmueckuit ButamuH K) -
¢uromeHaanon. CHUHTETUYECKUH BOJOPACTBOPUMBIMA aHAJIOT MO JEHCTBUIO -
MEHaJIMOHA HATpUsl OUCYJIb(UT.

3. [Ipon3BoaHbIE MT-aMUHO(EHONA: TapaleTaMol.

[TpousBoaHbIE .M-aMUHO(DEHOJIA: HEOCTUTMUHA METUIICYIh(DAT.



JlabopaTopHas padora Ne2

TepnieHonabI

Henab: ymeTs NpPOBOAUTH KOHTPOJb KAayecTBA TEPHNEHOMIOB (HAa IpUMEpE
oTnpeJeeHNs YIeIbHOTO BpallleHus kKaM(opbl 1 MEHTOJIA).

Teopernueckasi 4acThb.

TepnéHbl — Kjacc YIJIEBOJOPOJOB — MPOJYKTOB OHOCHHTE3a O0OIIeH
dopmyiabl  (CsHg)n, € yIJIepOJaHBIM — CKeJIeToM, (OPMAIbHO  SBJISFOIIUXCS
npon3BoaHbIM m3onpeHa CHy=C(CH3)-CH=CH; . B 60JibIux KOJUYeCcTBaX TEPIICHBI
coliepKaTcsi B PACTEHUAX CEMEHCTBA XBOWHBIC, BO MHOTUX OS(HUPHBIX Maciax.
TeprnieHbl — OCHOBHOW KOMIIOHEHT CMOJ M 0aib3aMOB, TaK, CKUIUIAP MOIYYaroT U3
xwuBunbl. Ha3sanme «Tepmensr» mnpoucxoaut ot jar. Oleum Terebinthinae —
CKUIIUAAP.

DdupHbie Macaa paCTEHUN B 3HAUUTEIIBHOW CTENIEHU COCTOSIT U3 MOHO-, CECKBH-
Y JUTEPIICHOB U UX MPOU3BOJHBIX, B TOM YHCIIE:

anbda-IluHeH — OCHOBHOW KOMIIOHEHT CKUIKIapa (COCHOBOTO Macia)

6era-Ilunen u nenpra-3-Kapen — copepikarcs B HEKOTOPBIX BUAAX d(DUPHBIX
Macesl, BO MHOTHX Macjax sIBISIOTCS MUHOPHBIMU KOMIIOHEHTAMH,

JIMMOHEH — KOMIIOHEHT LIUTPYCOBBIX dPUPHBIX MACE

Teprnienbl OOBIYHO paccMaTPHUBAIOTCA, KaK YIJIEBOJIOPOJbI, HE COJAEpXKallue
r€TEPOATOMOB — B OTJIMYHME OT CBOUX KHCIOPOJ3aMEUIEHHBIX MPOU3BOJHBIX, TAK
Ha3bIBAEMbIX TEPIICHOUJIOB (HAMpUMEpP, MEHTOJ, KapBOH, TyHOH), XOTS HEPEIKO B
JIUTEpaType TEPIEHAMU HA3bIBAIOT U TEPIICHOUIBI.

IIpakTHYyeckast 4acThb.

OnTuyeckoe BpallleHWEe — 3TO CBOMCTBO BEIECTBA BpalllaTh IJIOCKOCTb
MOJISIpU3alMi  MOJIIPU30BAHHOTO CBETA. YJENbHOE ONTHYECKOE BpamieHue [a] o
BEILIECTBA B PACTBOpE MPEICTaBIsA€T COOOM Yroys BpalleHUS « [JIOCKOCTH
MOJISIPU3ALINK, BBIPAKEHHBIN B Trpaaycax (°), mpu mjivHe BoJIHBI JuHUM D cnekrtpa
Hatpusa (A. = 589,3 uM), usmepensslii mnpu Ttemmepatrype 20 °C B pacTBOpe
UCIIBITYEMOI'0 BEUIECTBA, WM PACCUMTAHHBIM st cinog 1 1AM B 1mepecuere Ha

coaep:kanue 1 r Bemectna B I mi pactBopa



OOopynoBaHMe W peakTHBBI: TOJSIPUMETP, XMMUUYECKass Tocyaa, kamdopa,
MEHTOJI, CIIUPT

Xoxa pa0oThI:

OnpenensioT HOJb MOJSPUMETPA W YroJl BpalleHUsl TUIOCKOCTHU MOJISIpU3AIUU
Mpu JJIMHE BOJHBI nuHuu D cnektpa Hatpusa (X = 589,3 uM) mpu Temmeparype
(20£0,5) °C. OmnpenensitoT HOJb MpUOOpPa JJIsi PAaCTBOPOB TBEPABIX BEIIECTB - C
TpyOKOM, 3alOJIHEHHOW COOTBETCTBYIOIIMM pacTBoputeneM. [IpoBoasT He meHee 5
M3MEPEHUN U PAaCCUUTHIBAIOT CpeHEe 3HaueHue. ['OTOBAT pacTBOPHI MCHBITYEMbBIX
BemectB: 2,50 T BemiecTBa pacTBOpsitoT B 10 Mi crnupta B MEpHOM KoJiOe
BMECTUMOCTBIO 25,0 MJI M JIOBOJAT OOBEM pacTBOpa TEM K€ PACTBOPUTEIEM O
MeTKU. 3MepstoT yrou BpalieHust sl IPUTOTOBIEHHBIX PACTBOPOB.

yI[CJII)HOC OIITHYCCKOC BpalllCHHUC BCHICCTBA B pPACTBOPC BBIYUCIIAIOT IIO

dhopmyie:

1000 a
l-c

[a]p =

7€ @ - yroJ BpalleHusl, B rpaaycax; . - KOHUEHTpalus BelllecTBa B pacTBOpPE, B I/1; / -
JUTHHA TTOJISAPUMETPUIECKONU TPYOKH, B JIM.

Benuuuna yaenbHOTO BpalleHus JJis JICBOMEHTOJA COCTaBisieT oT -48 mo -51,
u1st ipupoiHor kaMops! - ot +40,0 1o +43,0. B ciayuyae panemuyeckoit kambopbl
ONTUYECKOE BpAIIEHHUE CIIUPTOBOTO PACTBOpPA MOXKET HAXOJUTHCA B JAUANa3oHE OT -
0,15° no +0,15°.

KonTpoJsbHbIe BONIPOCHI.

1. TepneHonbl Kak JIeKapCcTBEHHbIE cpeacTBa. OOmas XapaKTepUCTUKA.
Knaccudukanus. CBsi3b CTPYKTYpHI U ICHCTBUS.

2. MOHOLIMKINYECKUE TEPIICHOUABI: MEHTOJI, BAJIUJI0J1, TEPIIUHTUIPAT.

3. bunuknuueckue  tepneHowabl:  kKamdopa,  Opomkamdopa,  KHCIOTa
cynbpokambopHas u cyinbhokaMmpOKauH.

4. I{I/ITepHeHOI/II[BIZ PCTHUHOJ U €T'0 ITPOU3BOAHBIC.



JlabopaTopnas padora Ne3

[Ipon3BoaHBIE APOMATUYECKUX AMUHOKHUCIIOT

IHeJIb: yuers nposomars korrpons kauecrsa cpeacts, conepAILIX NPOH3BEONHELE APOMATHSIECKHX AMHHOKHCIOT

Teopernyeckas 4acThb.

MecTHOaHECTE3UPYIOIINE BEIIECTBA MOPAKAIOT OKOHYAHUS YYBCTBHUTEIIBHBIX
HEPBOB M B OTJIMYHE OT HAPKOTHYECKUX BellecTB He aedcTByroT Ha I[HC u He
BBI3BIBAIOT ~ 00mIero  Hapko3a. WX  mpuMeHeHHe TPUBOAUT K  MOTEpe
YyBCTBUTEIBHOCTH, a 3aTeM U 00€300IMBaHHIO TKaHEH W OTPAaHUYCHHON YacTH Tela,
B KOTOPYHO BBEJIECHO JIEKAPCTBEHHOE BEIIECTBO. [IpM 3TOM CO3HAaHHE YEIOBEKA
COXpaHseTCs B OTIMYME OT HApPKO3a, MpPU KOTOPOM HACTyNaeT MOJHas NOoTeps
CO3HAHUS.

[IpuMeHeHne MECTHOAHECTE3UPYIOIIMX CPEACTB CTAJIO BAXKHBIM JOCTH)KEHHEM
(apMakoTepanuu, T.K. TO3BOJWIO MPOBOJUTH XHUPYPrUUYECKUE BMEIIATENIbCTBA 0€3
IpPUMEHEHHs OOLIEr0 HapKo3a. DTO UMEET BaXXHOE 3HAYEHHE MPH ONepanusix, Korjna
IpUMEHEHHE OOIIEro HapKo3a HEBO3MOKHO (HallpUMep B HEHPOXUPYPIUH).

IIpakTH4yeckas 4acThb.

[Tapa-amuHOCamuuMiIaT

Onucanue. benbiil unu Oenblil CO cllerka KeATOBaThIM WM CIIErKa PO30BaThIM
OTTEHKOM MEJKOKPUCTAJUIMYECKU MOopomok BoJHble pacTBOpbl MpU CTOSHUU
TEMHEIOT. JIerko pacTBOpUM B BOJE, YMEPEHHO PACTBOPHUM B CIIUPTE

Ob6opynoBanre M  peakTUBBL:  HA0Op  XUMHUYECKOM  mMOCyAbl  Mapa-
amMmuHOcayMnuiar, pactsop xuopuaa xenesa (lll), xmopoBomopomHas kwucioTa,
KpaxmMmalibHasi Oymara, pacTBOp HUTPHUTA HaTpUs

Xoxa paboThl:

Nnentudukanus.

0,01 r ucneiTtyemoro oOpasna pacTtBopstoT B 10 M BOJBI, MOJAKUCISAIOT 2-3
KaIJIIMU  KUCJIOTHl XJIOPOBOJOPOAHON pa3BEACHHOW M MNPUOABIAIOT 2-3 KarlH
pactBopa xene3a (III) xmopuma, >KUAKOCTH OKpammuBaeTcs B (DHOJIETOBO-KPACHBIN
uBer. [lomydeHHBI pacTBOp OCTABISIIOT HAa 3 4aca, HE JOJKHO HaOJIOAATHCS

BBIJIEJIEHUS OcaiKa



Koan4yecTBennoe onpenesenue. Okosio 0,4 T ucneityemMoro oopasua (TouHas
HaBecka) pactBopsroT B 180 mur Boawl. K pactBopy npuGapisitor 20 MJI KHCJIOTBI
XJIOPOBOJOPOAHON pa3BedEHHOH, 3 T Kaiusg OpoMuja u MeqieHHo Ttutpyror 0,1 M
pPacTBOPOM HATpus HUTPHUTA IPU TEMIIEpAType HE BbIIE 5° 10 TEX MOpP MOKa Karuis
KUJKOCTH, B34Tas 4yepe3 3 MUHYTHI MOocie NpuOaBICHHs HATPUS HUTPUTA, HE OyneT
BBI3bIBATh HEMEIJIEHHOTO TOCUHEHUS MOJIKpaxMaabHOU Oymaru.

KoHTpoapHBIE BOITPOCHI.

1. [Ipon3BogHble aMujga napa-aMUHOOEH30MHOM KHCIOTHL: JPOKAMHA- MM
TUIPOXJIOPU, METOKJIOIIPaMUa THAPOXJIOPHUL.

2. [Ipon3BoHBIE TApa-aMHUHOCATUIUIOBOM KHUCIOTHI (IIPOTHUBOTYOEPKYJIE3HbBIE
CpencTBa): HATPUs Napa-aMUHOCAIULUATIAT.

3. [IpousBoiHbIE METa-aMUHOOEH30MHOM KUCIOTHI: KUCI0Ta aMUI0T- pU30€Bas U
ee HaTpueBas 1 N-MeTHITIIOKaMUHOBAs COJIH.
4. lonupoBaHHbIE IIPOW3BOJHBIE apOMAaTUYECKUX AMUHOKHUCIOT: JIMOTHPOHUH,

JICBOTUPOKCHH, TUPCOUIHNH.



JlabopaTopHas padora Ne4

KapOoHOBBI€ KHCIIOTHI U X MPOU3BOJIHBIC

Hean: ymMeTh TPOBOIUTEL KOHTPOJHL KauecTBa BAB oTHOCSIIMXCSt K KapOOHOBBIM
KHCJIOTaM U UX ITPOU3BOIHBIM

Teopernueckasi 4acThb.

ACKOpOWHOBAST KACIIOTA — OPTaHUYECKOE COSMHEHHE, POJICTBEHHOE TITFOKO3E,
ABJISIETCA OJHUM M3 OCHOBHBIX IHTATENIBHBIX BEIIECTB B YEIOBEYECKOM paIlMOHE,
KOTOpO€ HEOOXOAUMO ISl HOPMAJIBHOTO (PYHKIIMOHHPOBAHUS COCAUHUTEIBHOU U
KOCTHOM TKaHW. BreimonHser Ouosiornueckue (YyHKIMA BOCCTAHOBUTENIS W
KoepMeHTa HEKOTOPHIX META0O0JUUYECKUX MPOIECCOB, SIBISETCS aHTUOKCHUIAHTOM.
buonornyecku akTUBEH TOJIBKO OJIMH U3 UM30MepoB — L-ackopOMHOBasi KUCIIOTA,
KOTOPBI Ha3bIBatOT BUTAaMUHOM C.

B npupoae ackopOuHOBasi KUCIIOTa CoepKaTcst BO PpykTax (B OCOOCHHOCTH B
MJI0/IaX IIMTPYCOBBIX) U MHOTHX OBOINAaxX. ACKOpOMHOBas KHUCIIOTa M €€ HaTpueBas
colib (ackopOaT HATpusi) MPUMEHSAETCS B MHINEBOW MPOMBIIUIEHHOCTH B KadeCTBE
antuokcuaanta E300, mpegoTBpamiaromero OKHUCIeHHE MpoaykTa. OOpa3zoBaHue
KOJUIareHa, CepOTOHMHA u3 TpumnrodaHa, oOpa3oBaHHWE KaTEXOJAMHUHOB, CUHTE3
KOPTUKOCTEPOUJIOB. ACKOpOMHOBAsi KHCJIOTa TaKXe Y4YacTBYET B MPEBpPAIICHUN
X0JIECTEpUHA B KETUHBIC KUCIIOTHI.

Butamun C HeoOXoauM Il JETOKCHUKAIIMM B TEMATOIMTaX MPU YYaCTHH
uutoxpoma P450. Butamun C caM HEWTpamu3yeT CYNEPOKCHI-aHUOH paauKail J0
IIEPEKHUCH BOJOPOA.

BoccranaBnuBaet youxuHoH u Butamut E. Ctumynupyer cunte3 uarepdepona,
CJIeIOBaTEIbHO, YYaCTBYeT B MMMYHOMOJYJUpoBaHuu. [lepeBoaut TpéxXBaseHTHOE
’KEJIe30 B IByXBaJICHTHOE, TEM CaMbIM CITIOCOOCTBYET €0 BCACHIBAHUIO.

TopMO3UT IIUKO3UIMPOBAHNE TEMOTJIO0MHA, TOPMO3UT MIPEBPAIIEHUE TITFOKO3BI
B COPOUTOI.

IIpakTHYyeckast 4acThb.

Kucnora ackopOunoBast



Onucanue. benblii kpucramMyeckuil MOpomIOK Oe3 3amaxa, KHCIOro BKYyca.
Jlerko pacTBOpUM B BOJIE, pACTBOPUM B CIIUPTE, MPAKTUUECKU HEPACTBOPUM B 3dupe,
oensoute u xyopodopme.

OO0opynoBaHne W peakTHBbI: HAO0OpP XMMHUYECKOW MOCYyHbl, aCKOPOUHOBAs
KHCIIOTa, PAaCTBOp HUTpaTa cepedpa, pactBop 2,6-auxiopdeHonunaodenona, Hoaua
KaJIis, KpaxMmaJ, XJ0POBOJIOPOJHAS KHCIIOTA, HOAAT Kajusl.

Xoxa paéoThi:

Unentuduxamusa. 0,05 r ucnpityeMoro odpasia pacTBOPSIOT B 2 MJ BOJBI H
npwimBaiot 0,5 M1 pacTBopa cepedpa HUTpaTa; BhINAIAET 0CaJ0K ceporo 1Beta. [Ipu
nobaBjeHUU K pacTBopy ucnbiTyeMoro oopasna (1:1000) mo kamisiMm pactBopa 2,6-
TUXJIOpPEHOTMHA0PEHOIIa CUHSA OKpacKa MOCIEIHEr0 UCUE3aeT.

Koauuecrsennoe onpenerenne. OKOJIO 0,5 T' HcmbITyeMOro oOpasiia (To4Hash HABECKA)
pacTBOpSAIOT B BOJE B MEpHOW Kojbe BMecTumocThio 50,0 mii, JOBOAST 00BEM
pacTBopa BoJoM 10 MeTKH U niepeMeninBatoT. K 10,0 M mpuroToBieHHOro pacTBopa
npubasisitor 0,5 mut 1 % pactBopa Kanus HoauIa, 2 MJI pacTBopa Kpaxmana u 1 mu
2% pacTtBOpa KHUCIOTHI XJIOPOBOJOpOAHOM U TUTPYIOT 0,0167 M pactBOpoM Kanus
noxata (0,1 M 1/6) 1o mosiBIeHHs] CTOMKOTO ¢J1a00 CHHEr0 OKpaIlIMBaHUS.

KonTpoJsbHbIe BONIPOCHI.

1. O0mass xapakTepuctuka (U3UKO-XUMHUUECKUX, XUMUKO-aHATUTUYECKUX U
($hapMakoJOTHYECKUX  CBOMCTB  JIGKAPCTBEHHBIX  BEIIECTB, OTHOCSIIUXCS K
KapOOHOBBIM KHCJIOTaM U UX MPOU3BOIHBIM.

2. Kanng anerar.

3Kanplys nakTar v Kanblius TIIOKOHAT.

4Kucnora ackopouHoBasl.



