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1-nexknus

Tema: A3oTcoaep:kamue rereponukbl. [Ipon3BoaHbIe MUpPpoJIa

Hean: hbopmupoBanue y 00yJarOMuXcst 3HAHUK 0 PU3NMYECKUX U XUMUYECKUX CBOMCTBAX
JIEKapCTBEHHBIX CPEICTB, MPOM3BOIHBIX MHUPPOTA, GapMaKONMEHHBIX METOoJaX WX
HCCIICTOBAHMS.

Te3uchl JeKINHA
IInan:
1. Beeaenue. MakpolMKINYECKHE TPOU3BOIHBIE THPPOJIA;: KOOAIaMUHBI, OTKPBITHE,
pacnpoCTpaHEHUE B MIPUPOE, ITOTyUECHUE.
2. Oco0eHHOCTH CTPYKTYPBI, GU3UKO-XUMHUICCKUX CBOMCTB KOOAMHHOBBIX
BUTAMHUHOB, TPEOOBAHHUS K KaUe€CTBY, METO/IbI aHAJIN3A.
3. JlekapcTBeHHBIE IIpenapaThl, CAHHTETHYECKHIE TTPOU3BOIHBIC TUPPOJIHINHA:
bu3uYeCKre 1 XUMHUYECKHUE CBOMCTBA, (papMaKoIeiHbIe METO/IbI aHATN3A.
4. Tlpumenenue B meauiuuae. CTaOMIBHOCTD U YCIIOBUS XpPaHEHUSI.

Beenenue. MakpouukJInyeckue NpoU3BOIHbIE MUPPOJIA: KOOATAMMHBI,
OTKPBITHE, pAaCIPOCTPAHEHHE B IPUPO/IE, NOJIyYeHHe

[Tuppon npencrasisier coO0M MATHYICHHBIM T€TEPOIUKI ¢ OJHUM aTOMOM a30Ta B
1-m mnonoxenun. CTpyKTypa MOHUPpOJIa JIEKUT B OCHOBE Kak MPUPOJIHBIX, TaK U
CUHTETUUYECKHUX JICKAPCTBEHHBIX MPENapaToB pa3IMuHbIX (hapMaKOJIOTHYECKUX TPYIII.

[Tupposn, BOCCTaHOBIEHHBIN (TMUPPONUINH) W THUPPOJT KOHJACHCUPOBAHHBIN
(muppoNM3UANH) JIeKaT B OocHOBe CTpyktypbl JIII pa3Hoit  HampaBlIeHHOCTH
bapmakosioruyeckoro  nedctBus. K = OpOW3BOMHBIM  MUPPOJIUAMHA  OTHOCSTCS
MOJIUBUHWIMUPPOIUIOH (TeMojie3); K MaKpOIUKINYECKUM TPOU3BOJHBIM MHpPpOJIa -
1MaHokobanamud (ButamMuH Bio), ruapokcokoOamamuH, KoOaMui; K IPOU3BOAHBIC
MAppoJia — MOUpaleTaM, KanTONpWJl, SHANANPHI, K MNPOWU3BOAHBIM MNUPPOIU3UANHA -
mIaTuQUUIMHA TUAPOTAPTPAT, K MPOU3BOAHBIM TETPArUAPONUPPONA - JIMHKOMHUIIMHA
TUAPOXIOPU, KIIMHIAMUIIUH U JIp.

[lepeunciieHHbIE TIPENapaThl UMEIOT CIOXKHYI0 XMMUYECKYIO CTPYKTYpPY M COCTaB.
Kpome mupponuavHa W NUPPONAM3UIMHA COJEPKAT B MOJIEKYJE€ TeTepOLMKINYECKUH,
apoMaTHUYEeCKUil sapa, 0cTaToK PochOpHOM KUCIOThI, HEOPTAHUYECKUE COCTUHECHUSL.

3HaHue OOIIMX U YaCTHBIX 3aKOHOMEPHOCTEN (PU3NYECKUX U XUMUUECKUX CBOMCTB,
CBSI3M CTPYKTYpbl C (apMakoJIOrHUYeCKOM aKTUBHOCTBbIO HEO0O0X0AuMo Oyaymiemy
dapmarieBTy Uil peimieHus NpodecCHOHANBHBIX 3a/lad, CBA3AHHBIX C KOHTPOJIEM
KauyecTBa.

Hanuuue TpeTHyHOTO a30Ta B CTPYKTYpE MPEMapaToB MPUIA€T OCHOBHbIE CBOMCTBA
1 00YyCIaBIMBAIOT PEAKIUI0 HACHTU(PUKAIUUA C OOIEOCAAUTETLHBIMU PEaKTUBAMH U
oOpa3oBaHue cojeil. OrmnpeaeneHue CBSA3aHHON KHCIOTHI JIEKUT B OCHOBE peaKuui
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IMOMJIIMHHOCTHU U KOJIHYCCTBCHHOT'O COACPKAHUA JIIT — conen OpPraHUYCCKUX OCHOBAHUM U
MHUHCPAJIBHBIX KHUCJIOT.

Oco0eHHOCTH CTPYKTYPbI, PU3UKO-XUMHYECKUX CBOICTB KOOAMMHOBBIX
BUTAMMHOB, TPe0OOBaHUS K KAUeCTBY, METOAbI AHAJIN3A
IHonyuyenune uMaHOKOOATAMUHA
Muxpobuonozuueckuti cunmes u3:
* TIPONMUOHOBOKHUCIBIX OakTepuil (Benukobpuranus, Benrpus),
*  Me30(pHIBHBIX U TePMODUIBHBIX METAaHOTECHHBIX OakTepuit (BeHrpus),
* aKTUHOMHMIICTOB U POoJICTBEHHBIX Gopm (UTamms).
Ocnosnoti memoO BKIIOYACT UCITOJIB30BaHKMe Propionobacterium.
[Iponecc BenyT B peakTope oobemom 1 M3 mpu kospdunuente 3anonuenus 0,65-
0,7 B Teuenue 80-88 4 B aHAIPOOHBIX YCIOBUSX.
s numamenvHotl cpedbl UCNOILIYIOM
* [JIIOKO3Y,
* no 10% conelt »xenesa, mMapraHiia, Marius U KoOanbTa (KOHIICHTpAIUsi COJIH
kosieonercs ot 10 mo 100 mr/m),
* cyub(aT aMMOHHUS.

CnoxHasi cTpykTypa BUTamMuHa Bir cocrosiias u3 HyKIE€OTHMIA U HYKIEOTHIA U
KoOamMuja (MMEIOUMH YaCTUYHO WM MOJHOCTBIO THIIPUPOBAHHBIX YETHIPE MUPPOJILHBIX
1MKJIa, 6 CONpPSDKEHHBIX JIBOMHBIX CBSI3€M M 9 acCHUMETPUYECKHUX aTOMOB YIJEpoJa)
oOycnaBnuBaeT noriyoiieHre ceera B Y ®- u MK-obmactsx cnekrpa, m03ToMy OCHOBHBIM
Ccoco0OM HIEHTU(UKAIMU U ONPEEICHHUS] YUCTOTHI, KOJMYECTBEHHOIO OIpEACIICHUS
BUTaMUHA By CIyXUT ero cmnektpaibHas Xapaktepuctuka (278, 361, 548 um). Jlus
KAUEeCTBEHHOW XapakTEepUCTUKU I[HMAHOKOOaJaMuHAa MOTYT OBIThb MCIOJIb30BaHbl H
XUMHUYECKUE METOJIbl, OCHOBAHHbBIE Ha LIBETHBIX PEAKLHUAX M B pe3yJbTaTe Pa3TMYHbIX
MpEeBpaAlIEHUN MOJIEKYJbl BUTamMuHa Biy. Hanmuume accumerpuueckoro atoma yriepojaa
0OyCIIaBIMBAET BpAIICHUE IJIOCKOCTH MOJSPU3ALMU JTyyYa.

AHaJIN3 YUCTOTHI MPOBOJAT IO CIECAYIOIINM MOKA3ATEISIM:

1. PoactBennsie npuMecu (He 6oree 4 %) — metogom BIXKX.
2. Ceronoromatorniue npumecu - CD.
B okcukobanaMuHe onpenensor:

- HeHIeHTU(PUIIMPOBAHHBIE TipruMecH (He 60i1. 3 %),

- MPUMECH ITMaHOKoOaaMuHa u p. kodamaMuHoB (He 6011. 3%).

Taxxe Bo Bcex JIIT onpenensroT Takue noka3aTeiiu, KaK:

1. IToTeps B Mmacce npu BeicyluBaHuu (He 6osee 12%).
2. MukpoOHooruyeckas YucToTa.

3. CTepuIbHOCTb.

4. Tsxenble METaJUIbI.

5. ITokazarens pH.
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6. Ocrarounsie pacTBoputTenu — ['X.
OCHOBHBIM METOJIOM KOJIMYECTBEHHOTO OmpeaenaeHus no sceM H/I saBnserca meTon

Y ®-cniekTphoTOMETpHH.

JIeKapCTBeHHLIe npenaparbl, CHHTETHYCCKHUE MMPOU3IBOAHBLIC MUPPOJIUIAUHA.
(])nanecmle H XUMHYCCKHE CBOﬁCTBa, q)apMaKOHeﬁHbIe METOAbI aHA/IN3a
K cuHTeTHYEeCKHM .JIH, NMPOU3BOAHBIM IUPPOJA OTHOCATCA IIUPALCTaM,

KanTOMPWJI, SHATAPHUIL.
[TupameTam NpeACTABISIOT COOOW IUKIMYECKYI0 (GOpMy Y-aMHHOMACIISTHOM
kucnotel (TAMK), a kanTompwi U 3HaJanpuil MOKHO OTHECTH TakKe K MPOW3BOIHBIM

MUKJINYECKUX aMUHOKHUCIIOT
IMupaueram — 1- arieTaMuI0-IUPPOTUI0H-2

(P~

NH,

Kanronpuux - 1-[(2S)-3-mepkanTo-2-MeTranponroHui |-L-npoaun

Ouananpui - 1(N-(S)-1-xapOoxcu-3-denmmmnponwn)-L-ananwi-L-npoiauH-1'3TrinoBoro
a¢upa manear

du3nuyeckne M XMMHYECKHE CBOMCTBAa, MeTOoAbl aHaau3a. llo omwucaHuio
Mpenaparbl MPEACTaBISIOT cOo00M Oelible KpUCTAUIMYECKHE MOpoukd 0Oe3 3amaxa.
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IInpaneraM JIErKO pacTBOPUM B BOJE, PACTBOPUM B ITAHOJE, MajO pPacTBOPUM B
xJIopodopMe, MPAKTUUECKU HE PACTBOPUM B 3(Upe; KaNTONPUI - JETKO PACTBOPUM B
BOJIC, JTaHOJE, MeTaHoje, XJopodopme, B pacTBOpax TUIPOKCHUIOB IIEIOYHBIX
METaJUIOB; SHAJANUPII - YMEPEHHO PACTBOPUM B BOJE, PACTBOPUM B ITaHOJIE, METAHOJIE,
xJsiopodopme, TuMeTUIPopMamMuIe.

Hopmuunocrs JIII ycranaBmuBaror: ¢ nmomompro MK-crekrpa, cHATOro mocne
IpeccoBaHus B TabJeTKax ¢ Kanmus OpomupoMm B oOmactu 4000-400 cm?. YD-cnekrp
nupauerama B uHTepBase 230-350 HM HE UMEET BBIPAKECHHBIX MAaKCUMyMOB
noryomenus. Kanronpui umeer ciabo BBIPAKEHHBIH MAKCUMyM IOTJIOIIEHHS TPH
JUTMHE BOJIHBI 212 HM, a SHaANIanpuil — BBIPAXKEHHBIN MakcuMyM Iipu 260 HM.

IIpu HarpeBanuum JIII ¢ pacTBOpOM HaTpusi TMAPOKCHIA BBIIEISACTCS aMMUAK,
KOTOpBI OOHApyKMBAaIOT MO 3alaxy M IIOCHHEHHUIO KpPAacHOM JakMycoBOl Oymaru.
Peaknus nexuT B 0CHOBE KordecTBeHHOro onpeaenenus JIIT meronom Kbenbnamns.

Jlisg uaeHTUPUKAUU TaK K€ UCIONb3YIOT KUCIOTHO-OCHOBHBIE U OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE CBOWCTBA, 4 TAKXE€ HAJUYME KETO-TPYIIbI, KapOOKCaMUIHOU H
CIIOXKHO3(UPHOM TPyHIL.

YucToTy npenapaTta yCTaHABIMBAIOT ONPEIEIEHUEM IOCTOPOHHUX MpUMecei (He
oonee 0,5 %) meronom TCX, moaBmxkHas (aza cocraBa XJI0pOPOPM-METAHOI-PACTBOP
aMmMmuaka KoHieHTpupoBaHHBIN (70:30:3). IlposiBisitoT xpomaTorpaMMmy B Kamepe s
XJIOpUPOBaHUs cMeChIO 1,5%-HOro pacTBopa mepMaHraHata Kajidsi U XJIOPOBOAOPOIHOU
KHCJIOThl KOHLIeHTpupoBaHHOW (1:1). OmnpenensroT Mnpo3payHOCTh, LBETHOCTh, pH
pacTBOpa, CyJb(PaTHYIO 301y, TSHKEJIbIE METAIUTbl 1 MUKPOOUOJIOTMYECKYIO YUCTOTY.

KonndecTBeHHOE OIpeAesieHne Mupanerama IMpoBOAAT METOAOM AJIKAIMMETPUU
nociie ruaposnusa. dnsg kanronpuna HJL pekomMenayeT HOIOMETPUIO M KOIATOMETPHIO T10
aTOMy cepbl. OHaJanpwil KOJWYECTBEHHO ONPEIEISAIOT METOJOM ANKAIUMETPUH IO
CBSI3aHHOW MAJIEMHOBOM KHCJIOTE.

I[IpumeHsilOT nHpaneTaM Kak IICUXOTPOMHOE (HOOTPOIHOE) CpPEeACTBO IpHU
3a00JIEBaHUSAX HEPBHOM CHUCTEMBI, CBSI3aHHBIX C HApyIIEHUEM OOMEHHBIX IPOIIECCOB
MO3ra M C COCYIHUCTBIMHU 3a0osieBaHUsAMU. Kantompwi, sHananpuia — rUNOTEH3WBHbBIE
CpelICTBa, HA3HAYAIOT MPU TUIEPTOHUYECKON OOJIE3HU U CEPACUHON HEOCTATOYHOCTH.

Xpauar no cnucky cuisHoaeucTByromux JIII. B cyxom, 3amuiieHHOM OT cBeTa
MECTE, IUNIOTHO YKYIIOPEHHOM Tape, KanTONPWII - Ipy Temrneparype He Bbime 30°C.

NirocTpaTuBHBIA MaTepuad:
- pa3gaTOYHbIE MAaTEpPUAIHI,
- mpe3enTarus Microsoft Power Point.

Jlureparypa: [lpunoocenue 1

KonTpoabHbIe BONPOCHI:
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1. Kakumu cBoiicTBamMu  oOnanaioT mmppoil u  nupponmunoH?  Kiaccudukanus
JIEKapCTBEHHBIX CPEJCTB, MPOU3BOAHBIX MHUPPOJA: TMPUPOJHOTO U CUHTETHUYECKOTO
MIPOUCXOKJICHHUS.

2. KoGaMHUHOBBIE BUTAMUHBI, pACIIPOCTPAHEHHOCTH B IPUPOIE, OMOXUMHUYECKAs POJIb IS
OopraHu3Ma, aHajoru ButamuHa B12, npuMeHeHne B MEAUITHE.

3. OCOOEHHOCTH XUMHUYECKON CTPYKTYphl IMaHOKOOAJaMWHA W €r0 aHaIOroB U
CBSI3aHHBIC C HEeW (U3NUYECKHE U XUMUYECKUE CBOWCTBA.

4. du3nveckre KOHCTAHTHI M CIICKTPATbHBIE XapaKTEPUCTUKA KOOAMUHOBBIX BUTAMUHOB.
5. Metoas! naeHTUGUKAIH 10 QYHKIIHOHATLHBIM TPYIIITaM.

6. TpeboBaHMs K YHUCTOTE IMAHOKOOJIAMUHA B 3aBUCHMOCTH OT CIIOCOOOB MOIYYCHHUSI.

/. MeTo/bl KOJIMYECTBEHHOTO OINpeAe/IeHUsI KOOAMUHOBBIX BUTAMUHOB.

8. [lupaneram — 1WKIMYeckass ¢opMa TraMMa-aMUHOMACISHON —KUCHOTHL.  CBS3b
XUMHUYECKON CTPYKTYPhI C (hapMaKOJIOTrHIECKUM JCHCTBUEM.

9. Cnioco0OsI cuHTE3a MUpaierama, TpeOOBaHMS K YUCTOTE JIEKAPCTBEHHOM CyOCTaHIINU.
10. ®uznyeckne W XUMHUYECKHME CBOMcTBa mnupanerama. Crnenuduyeckue peakiuu
UJICHTU(PUKAIIH.

11. MeToabl KOJIMYECTBEHHOTO ONPENSICHUs IupareraMa, CBI3aHHBIE ¢ XUMUYCCKUMU
COBICTBAaMHU Ipenapara.

12. CtpykrypHble (GOpMYIbl, paIMOHAIBLHBIE HAa3BaHHS TIPEMApPaTOB: KamNTONpHUIa H
SHaANANpPUIIA.

13. ®usnueckne cBOWCTBA, (PU3NIECKHE KOHCTAHTHI KANITOTPUJIA ¥ SHAIIIPHUIIA.

14. KucioTHO-OCHOBHBIE CBOMCTRBA, JICJKAIIIKE B OCHOBE MeTOAUK uaeHTudukanuu JII1.
15. OkucnuTeIbHO-BOCCTAHOBUTEIHHBIC CBOICTBA KaIlTonpuia, METOJIUKHU
UJeHTU(DUKAITMY ¥ KOJIMYECTBEHHOTO OMpe/IeIeHUSI.

16. MeTonpl ompeneneHUs KOBaJEHTHO-CBS3aHHOTO aTroMa Cepbl B  KaNTOIpUJIE.
Hanummre ypaBHeHUs: peakuuil.

17. Kakue crienpuyeckue peakiiuu MmoyIMHHOCTUA pekomenayere Ha JIII mo amugHoM 1
CIOXHOYPUPHOU TpymTie?

18. MeTo/1bI KOJIMYECTBEHHOTO OMPEICTICHUS KallTONPIIIa U dHATAPUJIA.

19. Kak npumensroT u xpausat JII1, mpousBogabie mupposa?
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Tema: IIpou3BoaHbie MUPa30/Ia U UMHAA30]1a

Hean: hbopmupoBanne y oOyqaronuxcst 3HaHUN 0 GU3HIESCKIX U XUMUYECKAX CBOMCTBAX
JIEKapCTBEHHBIX CPEJCTB, NPOM3BOAHBIX MHpa3oja W HWMHUAa30na  (papMaKOTeHHBIX
METOJaX WX MCCIICTOBAHUS.

Te3uchl JeKINHA
IInan:
1. IIpousBoansie mnwupazona kak JIC. CBsA3p XMMHUYECKOW CTPYKTYphl C
(hapMaKoJIOTHIECKON aKTUBHOCTBIO B PAJTY.
2. CriocoObl monydenus, Tpeboanus Kk umctore JIII, mpom3BOAHBIX IHpasoa.
du3nvecKre U XUMHUUECKHUE CBOMCTBA, TPEOOBAHUS K KaUe€CTBY, METO/IbI aHAJIU3A.
3. JIII, mpousBoaHble MMHaa3oia. OOIMEe M YacTHBIC PEaKIuu HACHTU(HUKAIINH,
TpeOOBaHUS K YUCTOTE, KOJIMUESCTBEHHOE OMPEICIICHUE. Y CIIOBUS XPaHEHUS.

IpousBoansie nupa3zoJia kak JIC. CBsa3b XUMHYECKO CTPYKTYPBI €
(papMakoI0ru4ecKoii AaAKTUBHOCTHIO B PAAY

[Ipenaparsl rpynibl NTUPa30JI0HA OKA3bIBAIOT OOJIEYTONSIONIEE, HKAPOIIOHMKAIOLIEE
U [POTUBOBOCHAIMTENIbHOE  naeuWcTBUE.  (DHU3MKO-XMMHYECKHE  CBOMCTBA W
(apMakoOJOTMYECKYI0 aKTUBHOCTh MPEIONPENEIsieT MX XUMUYECKOE CTPOEHHUE.
AHTUIIMPUH W aHAJbIMH SBIIOTCA MPOM3BOJHBIMM INHUPA30JIOHA-S. BBemeHune BTOpOM
KETOTPYMIIbI B MOJIEKYJIy ITPH BOAUT K OOPa30BaHUIO MPOU3BOJHOTO MUPA3OIUANHIMOHA
(Oyranuona), KOTOpBI ABIsETCS HauboJiee aKTHUBHBIM MPOTHBOBOCHAIUTEILHBIM
IpenapaToM 3TOU TPYIIbI.

XapakTepHbIM CBOWCTBOM BCE€X MPOU3BOJHBIX MUPA30Ja SBISIETCS CIIOCOOHOCTD K
OKHCJICHHIO, IIPUYEM OHA pa3jMyHa Ul KaKIOro Ipernapara v 3aBUCUT OT Xapakrepa
3aMECTHUTEIIS IIPYU aTOME YIJIepojaa B MOJ0KeHUH 4. 1TpoayKThl OKHMCIIEHHS OKpAIIEHBI B
Pa3JIMYHbBIE IBETA B 3aBUCHUMOCTH OT XapaKTepa OKUCIHUTEIS U YCIOBUN PEAKLUN.

COOTBETCTBEHHO ISl XpaHEHHUS MPEMapaTOB 3TOM IpyHbl TPEOYIOTCS CIEAYIOIINE
YCIIOBHSI: 3alMIIEHHOCTh OT CBETA U TIATEIbHAsA YKyNOpeHa CKISHOK. Takum oOpazom,
3HaHUE (PUBNYECKHX W XHMHYECKHMX CBOMCTB MpPENapaToB MNPOU3BOJHBIX MHpa30ja
MO3BOJISIET OCYLIECTBUTh CHUCTEMHBIM TMMOAXOA K HMX aHaiuu3y U 00eCleueHHUIo
COXPaHHOCTH JICUCTBYIOLIMX BEILECTB.

Cnoco0bl noryvyenusi, TpedoBanus k yucrore JIII, npon3BoaHbIX nupasoJia.
duznyecKkue U XMMHYECKHE CBOIICTBA, TPeOOBAHUS K KA4€CTBY, METO/bI
aHajmM3a
[lupazosnn — NATHUYICHHBIA TETEPOLMKI apoOMaTUYECKOTro Xapakrepa ¢ 2
rerepoaroMamMu azota B 1-M U 2-M TONOXKEHUSX. B MenuimHe nOpUMEHSIOTCS
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MIPOU3BOIHBIE MTUPA30JIMHA (YACTUYHO FMAPOBAHHON CUCTEMBI); OKUCIIEHHAas ero opma —
MTUPA30JIOH 3.

K oToii rpymnme OTHOCATCS aHTHIIMPHWH, aHAIBIMH M Tponu(eHazoH; Apyroe
JICKApCTBEHHOE BEMIECTBO — OYTaJMOH SBISICTCS MPOU3BOIHBIM ITHPA30IUINH-3,5-THOHA.
[Tpenapatel 3TOTO psiZia OTHOCATCS K TPYIINE aHATBI€TUKOB-aHTUITUPETHKOB.

AHTHUIIUPYH U aHAJBTUH PACTBOPUMBI B BOJIE, YTO CBSI3aHO C OCOOCHHOCTSIMH HX
XMMHYECKOTO CTPOCHUSA. AHAJIBIMH SIBJIETCS HATPEBOM COJIBIO 3aMEIIEHHOM CEPHOU
KUCIOTBI. PacTBOpUMOCTh aHTHUNHpPHWHA B BOJAE OOYCJIOBIEHA €ro CHOCOOHOCTHIO
00pa30oBbIBaTh IMPHU PACTBOPEHHH B BOJAE BHYTPEHHIOIO COJIb (IBUTTEP-HUOH) WK
0eTanHOBYIO CTPYKTYTY, KOTOPAsi XOPOIIIO COIBBATHPYETCS BOIOM:

H CH3 CH3
N o \
C\Zu( — V¢

CsHs CeHs
[{BuTTEp-1OH (OETaNH)

J{ns mpou3BOAHBIX MHUPA30JioHa XapakTepHo noriomnieHne B K- u Y ®-o6msacTsax
criekTpa. Y d-cnekTpel UMEIOT 2 MakCUMyMa: B MHTepBanax 243-245 um u 265-275 HM.
JlaHHO€ CBOICTBA MCMOIB3YETCS KakK IJsl UIAHTU(PUKALWU, TaK U JJIs KOJIUYECTBEHHOU
OIICHKH TIPErnapaToB B JEKAPCTBEHHBIX (popmax.

Kucnomno-ocnosnvie ceoticmea. 1lponBojaHBIE TMUpa3ojaHAa MMEIOT ciaabo
BBIPAXKEHHBI OCHOBHOU LIEHTP-I€TEpOaTOM a30Ta BO 2-OM MHOJIOkKEHUU. ATOM a30Ta B |-
M TOJIOKEHHM TMPAKTUYECKU HE IMPOSBIISIET OCHOBHBIX CBOWCTB M3-3a BJIMSHUS aToOMa
KHCJIOPOJa KapOOHUIILHOM rpymnmbl U (DEHUIIBHOTO paiuKaia.

Takum 00pa3oM, aHTUIIUPUH SBISETCS CIAOBIM OJHOKUCIOTHBIM OCHABAaHUEM.
Bonanoit pactBop ero Heittpanen (pH 6,0-7,5). AHanerud — HaTpUEBasi COJIb JOBOJILHO
CUWJIBHOM 3aMEUIEHHOM CyJIb()OKHUCIOTHI, MOATOMY €ro BOJHBIE PACTBOPHI HUMEIOT
HeHTpaapHyIo peakuto cpenbl (pH 6,0-7,5).

Kak a3orconmepxaimiye OpraHuyecKHe OCHOBAaHUSA JIEKAPCTBEHHbIE BEILECTBA
Ipynmnbl  NUpa3oioHa o0pa3yloT ¢ OOIIeaJKaJOMIHBIMU  pEaKTUBAMU  OCAJKH
KOMILIEKCHBIX cosieil. Crneayer OTMETUTbOCOOCHHOCTh IPOBEACHMSI PEaKUUU C
peaktuBoM Jlroronst (pacTtBop Hoaa B Kanusi Woauae). AHTUIMPHUH C PACTBOPOM iona
CHayasia 00pa3yeT OECIBETHBIM HOJOMUPUH, TIOPTOMY MPHU TOOABICHUH TEPBBIX Kareb
peakTuBa HaOmOgaeTcs oOecuBeuMBaHWE Woma, a 3ateM (MPU M30BITKE PEaKTHBA)
BbINaiaeT Oypbli 0CaJ0K KOMILIEKCHOM coM —epioana.

Aumunupun. 1) Peaxyus xomniekcoobpazoeanusi. 3a C4eT CIIOCOOHOCTH [aBaTh B
BOJHOM pAacTBOpPE IIBUTTEP-HOH aHTUNHUPWUH obOpazyer c xkenesa (lIl) xmopumom
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KOMILICKCHYIO  COJIb KPacHOro I[BeTa, OOCCIIBEYMBAIONUIYIOCS TpHU  J100aBICHUU
MHUHEPAJIbHBIX KUCIIOT.

2) Peaxyuu snekmpoghunvrozo samewenus. Benencteue o0pa3oBaHus OeTaMHOBOM
CTPYKTYPBI U €€ apOMaTHIECKOr0 XapaKTepa aHTUIIMPHH BCTYMACT B Sg —peaKiuu 1o 4-
MY TIOJIOKCHHIO. DJEKTPODHUIaMH SBIITIOTCS HUTPO30- M HUTPOIPOU3BOIHBIC, a TaKXKe
rajoreHbl. [1o3ToMy B OTIIMYHME OT aHAJIbIMHA AHTUIIMPUH HE OKHCIIACTCS PacTBOPaMHU
1i0J1a ¥ HATPUS HUTPUTA B KUCJIOHN cpejie, a 00pa3yeT MPOyKThl 3aMEICHHS

CHs CHs
7S CHs lTI/ “SCHs
C6 H5 CGH 5 . C6 H5
Hurpozoantunupun HNononupux
(3e7IeHbIi) (OGecuBETHBIN)

Peakiusi 0Opa3oBaHUsi HUTPO30AHTUIMPUHA MPUMEHSAETCS I HUJICHTU(PUKALIH
AQHTUINHMPHUHA U VIS €r0 KOJIMYECTBEHHOro ompeneieHus merogqom POK. Dra peakmus
MOKET OBbITh UCIIOJIb30BAHA TAKXKE JIJI1 OTKPBITUS HUTPUT-UOHA.

Ha ocHOBE HHTPO30AaHTHUIHMPHHA MOXKHO IIOJIYYUTh  A30KpacCUTENIb  IPHU
B3auMoJieiicTBUM ¢ |-HadTHIaMUHOM:

@) N/ \CH3 0 [T| \CH3

CeHs CeHs

A3okpacurelb (KpacHOTO 1[BETA)
NunodenonoBelil kpacuTenb 00pa3yeTcsl Py COYETaHUHA HUTPO30AHTUIUPUHA C |-
HadTonOM (B KeTo-hopme):

0= CHs PH f
—> A, PrQ
A | = QI
H

CeHs

Do
~ NI
— & A

CeHs
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NHnodheHombHbIN (TTOJTMMETHHOBBIN)
KpacUTEIb

Peakiua B3auMOAEMCTBUS C  MOJOM JIEKHAT B OCHOBE KOJMYECTBEHHOIO
ONPEICIICHUS] AaHTUIIMPUHA HOAOMETPUUECKUM MeTOoJoM. [Ipu nelicTBMM HAa aHTUIIUPUH
M30bITKa THUTPOBAHHOTO pacTBOpa HWojaa O0O0pa3yroTCs MWOMONMUPHH (CM.BBIIIC) W
BBIJIEJISIETCS] KUCIIOTa HOAOBOAOPOAHAS, KOTOPYIO CBSI3bIBAIOT HATPHs all€TaToOM, YTOOBI
NPEeIOTBPAaTUTh 00paTHYIO peakiuio. [loCcKoabKy HOMOMUPHUH MOXKET aJcopOMpOBAThH
Won, ans ero u3BinedeHust 100aBis0T xyopodopM. M30bITOK iHona TUTPYIOT HaTpus
THOCYyJb(paToM-10 obeciBeunBanus xJjopodgopmHoro cios. IlapamienbHO TPOBOISAT
KOHTPOJIbHBIN OTIBIT:

Ananveun. 1) Peaxyuu oxucnenus. AHaIbTHH TPOSBISCT  BBIPAKCHHBIC
BOCCTAHOBUTEJILHBIE CBOMCTBA, KOTOpPbIE OOYCIIOBIIEHBI HAJIUYUEM HEYyCTOWYUBOM,
YaCTUYHO THIPUPOBAHHOM CUCTEMBI MUPA30JIMHA U TMIPa3MHOBOMN rpynnupoBku. Kpome
TOT0, €ro peakUUOHHas CIOCOOHOCTh ycuieHa pagukaioMm npu Cs. CrnocoOHOCTH K
OKHUCJIEHUIO ONpPEENsieT peakuud UICHTU(DUKALNN, METOJ KOJIMYECTBEHHOIO aHAIM3a U
0COOEHHOCTH XpaHEHHUS.

B xauecTtBe okucimrenci s uACHTH(HKAIMKM aHAJIBIMHA WCHONb3yIOT: Jkene3a (1)
XJIOpUJ, cepedpa HUTPAT, HATPUS HUTPUT, Kaausi HoAaT U JIp.

AHanbIMH C pacTBOpOM cepeOpa HUTpaTa CHayajga JaeT Oenblid OCagoK COJu
cepeOpa, 3areM OKpaUIeHHbIA MPOAYKT OKHCIEHHUS C  BBIJEJIECHUEM  OCAJKa
METAJLTUYECKOTro cepedpa.

[Ipy B3aUMOAEHCTBUM aHaJIbIMHA C KM HOJATOM B KHUCJIOW CpEAEe CHadaia
HaOJIIOAaeTCsl MaJIMHOBOE OKpallMBaHUE (MPOJIYKTHI OKUCIEHUS aHaJIbIMHA), 3aTEM,
BCJIEJICTBME BOCCTAHOBJICHMsI HojaTa Kaius 10 Wopda, -oOpasoBaHHsi Oyporo ocajaka
repruoana.

AHaNBIUH Ta€T TaK)Ke PEaKInio 00pa3oBaHUs OEPIMHCKON JIa3ypH.

2) Peaxyuu euoporumuueckoco pacujenieHus. AHATBTUH  MOJBEPracTCs
TUAPOJUTUYECKOMY pACHICIUICHUIO B KHCJIOW, HEUTPAIBHOW W IIEJIOYHOW Cpene,
OCOOEHHO MpU HarpeBaHWW. PeakiMM KHUCIOTHOIO THUAPOJIM3a HCHONb3YeTCs A
uaeHTuukauu aHaiabruHa: cepsl (IV) okcug m gopmanpierusi oOHaApy MBAIOT IO
3anmaxy. Kpome Toro, Haimuuue ¢dopMmanpaeruga MOXKHO MOATBEPAUTh PeaKIruu
0o0pa30oBaHUsI aypUHOBOTO KpACHUTEN C KHUCIOTOM XPOMOTPOIMOBOM WM KHUCIOTOM
CaJIMLIUIIOBOM.

[loxg peiicTBHEM CBeTa M KHUCJIOPOJA BO3AyXa MOXET MPOUCXOAUTH OKHUCIICHUS
aHasibruHa. [loatomy I'®D HOpMHUpyeT NOpO3PAYHOCTh, a BCIEACTBHE BO3MOKHOTO
TUAPOIIU3a - KHCIOTHOCTh U IIEJIOYHOCTb.

[Ipy wucCHOBITAHUM HA YUCTOTY OINpPEICTAETCS TAaKXKE TMOTEPS MacChl MpH
BBICYIIIMBAHUH, TaK KaK aHAJIbIUH SIBISICTCS KPUCTAJUIOTUIPATOM.

4) Konuuecmeennoe onpedenenue. Ha crnocoOHOCTH aHaJIbrUHA K OKHCIICHHUIO
OCHOBAHO €ro KOJUYECTBEHHOE ONpEIEICHUE HOJAOMETpUYECKUM MeToaoM. IIpu sTom
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UJIET OKHCIIEHUE CYJIb(MUTHOMN cepbl 10 cyib(aTHON. Bo n3bexkanue npexaeBpeMeHHOr0
TUJIPOJIN3a JIEKAPCTBEHHOI'O BEILIECTBA HEBECTKY PACTBOPSIOT B crupTe (Kosba cyxas),
npubasisaioT 0,01 H pacTBOp KHCIOTHI XJIOPOBOAOPOIHON AJISl pa3ioKEHUs aHAJIbIMHA U
tutpytot 0,1H pacTBOpoM Hona 10 kenaToro okpammBanus. Kucmora HeoOxommma st
THJIPOJIN3a OCTaTKa HATPUS METWJICHCYJIb(OHATA M TPEIOTBPALICHHE OKHUCICHUS
BBIJIEJISIIOIErocs: popMasbaeruia (aabIerubl OKUCISIOTCS B IEIOYHON Cpee).
CymMmapHOe XUMUYECKOE YPaBHEHHUE METOUKU BBITJISAUT CIEIYIOIIMM 00pa3oM:

CHs S
CHz— N CHs W N CHs
+ NaHSO4 + 2HI
NaOsS _ 5 12H R AN N
3 N o AN
O N\ ScHs '|\' CHs ~ +CH.0

|
CsHs Cobs

Denunoymazon-bymaouon. 110 XuMU4ECKOMY CTPOCHUIO SIBISETCS
UUKJINYECKUM TUAPA3UA0M OyTHIMAIOHOBOM KUCIOTHI U 1,2-nudeHnruapa3nta:

H o

|l 0
HoCs—-C-C N —CeHs HoCz +2H,0
| * | — N
0=cC N — CeHs O N\ ™CeHs
|

®enmnbOyTa3oH noriomaet cBeT B Y- u UK- ob6nactsix ciexTpa, 9To UCIONb3YeTCs IS
ero unaeHTuukanuu. Y d-crnekTpbl UMEIOT OJHY IMOJIOCY TOTJOIIEHUS ¢ MaKCUMyMOM
nipu 240 HM B HEUTPAIBLHOM U KUCIION cpeAax u mpu 264 HM — B IIEIOYHOM Cpee.
Kucnomno-ocnosusie ceoticmea. ®denundyrazon (kak CH-kucnmora) mposiBisieT
KHUCJIOTHBIE CBOKCTBA 3a CYET MOJBHKHOTO atoma Boaopoaa y Ca, CcTOSAMIErO psSaoM C
ANEKTPOOTPUIIATEIbHBIMU KapOOHUIBHBIMU TPYIIIAMU U, KaK CJIEICTBUE, CIOCOOHOCTH K
KETO-€HOJbHOM TayToMepud. B 1mienoyHot cpene wunayrt aenporonupoBanue CH-
KHCJIOTHOTO LIEHTpa U 00pa30BaHNE ME30OMEPHO-CTA0OMIM3UPOBAHHBIX HOHOB:
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AMOUIIEHTHBIN NOH

Takum o0pa3oM, B pacTBOpax MIENOYHON (eHUIOyTa30H HAXOAMTCA B BHIE
aMOMJIEHTHOTO HOHA.

3a cueT BBIPAKEHHBIX KHUCIOTHBIX CBOMCTB  (eHmnOyTazoH oOpasyer
HEPACTBOPUMBIE OKpAIlIEHHbIE KOMIUIEKCHBIE COJIM C MOHAMH TSDKENBIX METauIoB. Tak,
peakuus ¢ pactBopom meau (1) cynabdara ncnonb3yeTcs A OnpeAesieHus MOJUIMHHOCTH
(benundyTazona (oOpaszyeTcsi 0caJiok Cepo-roIy0oro 1IBeTa).

KucnotHeie cBoiicTBa (peHMIOYTa30HA JieKAT B OCHOBE €r0 KOJMYECTBEHHOIO
onpeegaeHus: MeToioM ankaiuMerpuu. [Ipu sTtom HaBecky ennndyrazona tutpyror 0,1
M cranaapTHBIM pacTBOPOM HATpHs TUIPOKCHUJIA B CPEIE alleTOHA, KOTOPBI pacTBOpSIET
JIEKapCTBEHHOE BEIIECTBO U MPENSATCTBYET TMIPOJIN3Y 00pa3yIoleiicss HAaTpUEBOM COJIH.

2) Peaxyuu oxucnenus. DOeHWIOYTa30H KaK MPOU3BOJHOE  IOJIHOCTHIO
TUAPUPOBAHHON CHCTEMBI JOBOJIBHO YCTOWYMB K OKUCIEHUIO. I[103TOMY OH OKuMcisercs
TOJIBKO B YKECTKUX YCJIOBMSIX, HampuMep, MPU JEHCTBHH KPUCTAUITMUECKOTO HATPHS
HUTPUTA B TIPUCYTCTBHHM KOHIEHTpupoBaHHOUW H>SO, mpu wHarpeBanuu. B nmanHoi
peakiuu (HeHnI0yTa30H KaK HUKIWYECKUN THIpa3u MOABEPraeTcsi THAPOIUTHICCKOMY
paclIerieHuIo ¢ 00pa3oBaHUEM KUCIOTHI OyTHIMAIOHOBOUW U ruapazodensona. Kuciaora
OyTuIManoHOBas jAekapOokcuiupyercs (Habmtonaerca BbiaeneHue mny3bippkoB CO»), a
ruIpa3z00eH301 OKUCISAETCS 10 a300€H30J1a C BUIIHEBO-KPACHBIM OKPAILIMBAHUEM.

3) Peakyuu snexkmpoghunvrnoco 3amewenus. Atom Bomopoaa mpu Cs MOXKeET
3aMeniatbess Ha odnektpodwunbl (Hanpumep, Br*). Ilpu naedictBun OpOMHON  BOJIBI
oOpa3zyercs OpoM3aMeIIeHHOE BEIIECTBO, UMEIOILIEE ONPEACTECHHYIO Ty,

JlanHast peakuusi MOKeT ObITh MCIIOJIb30BaHA Il KOJIMYECTBEHHOIO ONpEesIeHuUs
(dbennnbyTazona OpomaTomMeTpuueckuMm MetofoMm (tutpant-0,1 H. pacTBOp Kayuus
Opomata B IpUCYTCTBUH Kajusi OpOMHUAA B CEPHOKUCIION cpefe).

Ilpu xpanenuu JIII Heobxo0umo yuumsigams CmadUlbHOCMb AHATIbSUHA, KOTOPHIN
CHOCOOEH K TUIAPOJIUTHYECKOMY pAa3J0KEHUIO W OKHUCIeHHMIO. B BogHOM pacTBOpe
aHalbI'MH  O0Opa3yeT paBHOBECHYIO CHUCTEMY, BKJIIOYAIOLIYID HEMOCPEICTBEHHO
JIEKapCTBEHHOE BEIIECTBO M MPOIYKTHI €r0 Pa3I0KEHUs - OKCUMETHIILHOE MTPOU3BOIHOE,
HATpUs TUAPOCYIbGUT, HOpMaTbIACTH, METHIAMUHOAHTUTIMPUH U 00pa3yroNIHiAcs Tpu
B3aMMOJICHCTBUH 2 MOCIEIHUX BEIIECTB aMUHAIIb.

JIII, npou3BoaHbIe MMUAA30/1a. O01IHe U YACTHBIE PeaKIuM WIeHTuhUuKaAIUH,
TpeOOBAHUS K YUCTOTE, KOJNYEeCTBEHHOE oNpeaeieHne. Y cJOBUSl XPaHEHMsI
Nmupaszon sBIAETCA MATUYIEHHBIM TETEPOLMKIIOM C JABYMs rerepoaromamu. B
OTJIMYKE OT THA30JIa aTOMBI a30Ta Yy UMHUJ1a30J1a PACIIOIOKEHbI B M-TI0JIOKEHUH 1,3.
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B MenunuHe npuMeHSIOTCS JIGKapCTBEHHBIE MPerapaTbl MMHUa30J1a; MHJIOKapIINHA
TUIPOXJIOPHIl, METPOHUIA30J, KIOTpMMAa30J, HaPTU3MUH, TaJa30jiuH, MOTHINYM;
MMUJIA30JI1MHA: KI0(enH; OSH3UMHIa30J1a; U030,

ITo dapmakoIOTHYECKUM CBOMCTBAM 3THU MpeHapaThl TAKKe OTIUYAIOTCS APYT OT
apyra. Knogennn u auba3on, umeromme BO 2-M MOJOXEHUH (EHOJIBHBIM paguKal,
o0JafaloT TUIMOTCH3UBHBIM JIEWCTBHEM, a MWIOKapNUHA TUAPOXJIOPU CHIDKAET
BHYTpUIJIa3HOE JIaBlicHHE. MeTpOoHH1a30]1, HE UMEIONUI HUKIMYECKUX 3aMECTUTENeH, a
UMEIOLIUI HUTPOTPYIITY, BIWAET Ha €ro (papMakoJOTrMYEecCKHe CBOWCTBa MU OONagaeTt
MPOTUBOMAPA3UTAPHBIM JACHCTBUEM.

Dibazolum

* HCI

NH

2.
OCeH3MIOCH3UMU 1301 TUIPOXIOPHU
Juba3zon — Kak TUIOTEH3UBHOE  CPEACTBO, COCyJOopacuiupsioniee U
cnazmoauTnaeckoe. ObagaeT yMEpPEeHHOW MMMYHOCTUMYJIMPYIONIEH aKTUBHOCTHIO, B
nocjaeaHee BpeMsl MPUMEHSETCS Ui MPO(UIIAKTUKY TPUIIIa

Metronidazolum (Trichopol, Vaginid)

S S

N

OH
1 — (B — okcHITHIT) — 2-METHII-5-HUTPOUMHU T30

Merponuaa3o: 3a cuet Hammaus NO, IpUMEHSIOT rpu ameOuase, JIIMOIro3e,
tpuxomano3se. [Togasnser pasputue Trichomonas vaginalis u ap. mpocreiimux.

Clophelinum (Gemiton)
A
HH’J\NH - HCI

il cl

[2-(2,6 — muxnopdennT) aMUHO | — IMHIA30JUHA THIPOXIOPH]T
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Knodenun oxasbiBaeT ObICTpOE M CHIIBHOE TMIOTEH3UBHOE JAEHCTBUE, 00Jiamaet
BBIPAKEHHBIM CEJAaTUBHBIM U aHaJbre3upyromuM ddpdexrom. Ilprumensiercs mpu cTporom
BpaueOHOM KOHTpoJIe. [oBbIlIeHNE 10361 MOKET BBI3BATh KOJUIAIC, TOTEPIO CO3HAHUSI.

Quzuueckue u xumuueckue ceoucmed. 1lo BHeIIHEMY BHUIY JEKapCTBEHHbIE
BEIIECTBA JTAHHOW TPYMIBI MPEACTABISIOT COO0N Oenble KPUCTAIMYECKHE TMOPOIIKH.
Jns  OeHnmazona THAPOXJIOpHIA JOMYCKaeTCcsl CepoBaThlif, Ui METpOHUAa3oja -
3eJICHOBAThIi OTTEHOK. [IMiiokaprnHa THAPOXJIOpUI M KIOHUAMHA THAPOXJIOPHUA JIETKO
pPacTBOPUMBI B BOJIE, A1M0a30J1 U METPOHUAA30J — MaJIo.

Bce nekapcTBeHHbIE BEILECTBA JAHHOW TPYIIIBI MMEIOT XapaKTEPHbIE CHEKTPbI
nornonienuss B HMK- u Y®-o6mactax cnektpa. I[lunokapnuHa TUapOXJIopull  Kak
ONTHYECKU aKTUBHOE COCIMHEHNE XapAKTEPU3YETCs BEIMYUHOMN yIEIBbHOTO BPAICHHUS.

Kucnomno-ocnosnvie  ceoticmea.  Ilpou3BoaHble umupaazojna —  cialble
OJIHOKHCJIOTHBIE OCHOBaHMs. VX conmM ¢ MHUHEPAIBHON KHCIOTOM XJIOPOBOJIOPOIHOM
MOJIBEPTalOTCsl TUIPOIN3y ¢ oOpa3oBaHUMEM KHCIOW cpelbl pacTBopa. [lostomy mnpu
OLICHKE KaueCTBAa HOPMUPYETCS MPENeIl KUCIOTHOCTH Wi 3HadeHue pH.

3a cueT OCHOBHBIX CBOMCTB JIEKAPCTBEHHBIE BEIIECTBA JAHHOW IPYIIIBI 00pa3yroT ¢
oOIeanKaJIOUIHBIMU PEAKTUBAMH HEPACTBOPUMBIE KOMILUIEKCHbIE conH. [ Genpazona
TUAPaxJIOpUIa XapakTepHa peaklHs C pacTBOPOM HoAa B KHUCIOW Cpele; MpU ITOM
oOpa3zyeTcss TOJMAOAMA B BHUAE OCagKa KpPACHOBATO-CEPEOPUCTOro  IIBETA C
MEPIAMYTPOBBIM OJIECKOM. Ty PpEAKLIUIO UCIHOJIb3YIOT B KayeCTBE HCIBITAHUS
MOJIMHHOCTH O€HJ1a30J1a THAPOXJIOpHUAA.

benpazona TuUApOXJIOpUI M KIOHUIAWHA TuApoxyopua umeroT NH-KucioTHbIM
LIEHT], 3a CYET YEr0 MOI'YT 0Opa30BbIBATHL conu ¢ nonamu Ag* u Co?",

CriocoOHOCTh OCHOBaHUs 0€H/1a3051a THAPOXIIOpUIa 00pa30BbIBATH COJIb C HOHAMHU
cepebpa (ocagok Oeoro 1BEeTa) yUYUTHIBAIOT MPU ONPEHCIICHUU XJIOPUA-HOHA B OCTATKE
KHCIIOTBl  XJIOPOBOAOPOIHOM. (CHOBaHHWE MNPEIBAPUTENBHO OCAXKIAOT PacTBOPOM
aMMHaKa, 0CaJloK OTQHUIBTPOBBIBAIOT, B (PUIIBTpATE, TOJAKUCIEHHOM KUCIOTHOW a30THOM,
OTKPBIBAIOT XJIOPUA-UOH PacTBOPOM cepedpa HUTparta.

l'uoponumuueckoe paznodxcenue. ITO CBONCTBA B MEPBYIO OYEPEb XaPAKTEPHO
JUIsl MUJIOKapIuHA TUIPOXJOpUAa U OOYCJIOBICHO HAJIUYMEM JAKTOHHOro HHKia. B
LIEJIOYHOM CpeJie UIET €ro PacKphITUE C OAHOBPEMEHHOW M30MEpU3AIMEN BEILIECTBA, YTO
MIPUBOJNT K MOTEPE aKTUBHOCTH.

3a cuer JAKTOHHOTO MLMKJIA MHJIOKAPIUH JaeT TUAPOKCAMOBYIO Mpody. Y
KJIOHUAMHA TUIPOXJIOPUAA B IIETOUYHOM CpeJie AT pa3pbiB KOJIbIa UMUIA30a.

Cneyuguueckue peaxyuu. OCHOBHBIE CBOMCTBA Jubazoia 00ycnoBieHsl aTomoMm N
B 3-mosiokeHnu. OJHAKO €ro e- MIOTHOCTh CMEIIeHa B CTOPOHY OEH30JbHOTO KOJbIIA,
YTO TPUBOJUT K yMeHblIeHUI0 ocHOBHOcTU. ['pynma NH (mon.l) nocut ciaObie
KHUCIIOTHBIE CBOMWCTBA. B 1enom ocHoBanue nubaszofia cinabee M OCaKIaeTcsl U3 COJM He
TOJIBKO €KWMH IIEJI0YaMH, HO U pacTBOpOM aMMHaka. Kak a3orcoaeprkamniee OCHOBaHUE
npemnapar ¢ pactsopoM l, B [H'] maer xommiekcHoe coenuHeHue (MEPHOANI) B BHUEC
0caJika KpacCHOBATO-CepeOpUCTOro 1BeTa. 3a CUET KUCIOTHBIX CBOWCTB J1U0a3071 00pa3yeT
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comu ¢ AgNO; (0emsrii ocamok) u Co(NOs), (roiydas okpacka). st moaTBepKacHUS
Cl , B Hauase ocaxxnaror qubazon NH,OH, B ¢punsTpare otkpbiBaror xmopuzsl. Cradbie
OCHOBHBIE€ CBOMCTBA YUUTHIBAIOTCS MPH KOJMUYECTBEHHOM OMPEICICHUN.

Jnst memponuoazona XapakTepHa peakiusi oOpa3oBaHUS A30KPACUTENS IOCIE
MIPEABAPUTEILHOTO BOCCTAHOBJICHHMSI HUTPOTPYNIBI B aMUHOTPYIIY, HWMEIOIIYIO
apoMaTHueckou xapakrtep. Krogerun uaeHTHGUIHPYIOT MO KOBAJICHTHO-CBS3aHHBIM
aTOMaM XJIOpa MOCJIe MUHEpaTU3aIiH.

Konuuecmeennoe onpedenenue. Kucnomno-ocnognoe mumpoganue 6 HEB0OHOU
cpede (nns cyOcraniuit). Cpega — KHUCIOTa yKCycHasi Oe3BojHas (MM MypaBbUHAas),
tutpanT — 0,1 M pacTBOp KUCIOTHI XJIOpHOM. JJ1s1 CBA3BIBAaHUS XJIOPUA-MOHA 100aBISIOT
prytu (ll) amerar wiM aHruapua YKCycHbId. Bce BemecTBa TUTPYIOTCS  Kak
OJIHOKHMCIIOTHBIE OCHOBAHUSI.

Anxanumempus (MpU BHYTPUANITEYHOM KOHTPOJIE). TUTPYIOT IIENOYBIO MO OCTATKY
KHCJIOTBI XJIOPOBOAOPOAHON. C y4eTOM HECTaOMIHbHOCTU MUJIOKAPIIMHA THAPOXJIOpUIA U
KJIOHUJMHA TUIPOXJIOPHUIA BBIJCISIONIMECS B TPOIECCE TUTPOBAHMS OPTaHUYECKHE
OCHOBAHUS U3BIIEKAIOT B XJIOPOGHOPM.

[IpucyrctBue xsopodopma HEOOXOAMMO TaKKe NPH THUTPOBAHMU IMOa30ia, TaK
Kak ero ocHoBaHue 3a cueT NH-KHCIOTHOTO IeHTpa MOXKET YaCTHMYHO pPEearupoBarh C
PacTBOPOM HATPHS THIPOKCHUIA, UTO 3aBBIINIACT PE3YIbTATHl TUTPOBAHMSI.

Duzuxo-xumuueckue memoowl: Y O-cnekrpodoromerpusi, DIK, BOXKX.

[TunokapnuH wu MeTpoHHIa301 — ¢oronadmwibHbl. [lumokapnmuH Ha CBETY
M30MEPU3YETCS U TMPEBpallaeTcss B M3OMUJIOKAPIIMH, YTO TMPHUBOJUT K TOTEpe
(hapMaKkoJIOTUYECKON aKTUBHOCTH.

NimrocTpaTuBHBIA MaTepuad:
- pa3gaToOYHbIE MATEPUAIIBI;
- mpe3enTarust Microsoft Power Point.

Jlureparypa: [lpunoocenue 1

KonTposabHbIE BONIPOCHI:

1. HanumwuTe panvoHalbHOE, JATUHCKOE Ha3BaHUs MpEnaparoB, MPOU3BOJHBIX
nupasofia. Ykaxute obiue u crnerupuueckue GyHKIIMOHATBHbIE IPYIIIHL.

2. O01asi cxeMa MOJYyYeHHMs MpernapaToB Ipymmbl nupasoia. Kak u3 aneToykcycHOro
adupa u peHUITUIpa3iHa CHHTE3UPOBATh aHATBIUH? Y CIIOBUS CUHTE3A.

3. Kakumu Ka4yeCTBEHHBIMU pEaKIUSIMH YCTAHABIMBAIOT IOJJIMHHOCTh IPEapaTos,
MIPOU3BOIHBIX TIMpa3osa’?

4. C mNoMOIIbK KAaKMX Kaue€CTBEHHBIX PEaKIHMil MOXHO OTJIMYaTh APYr OT Jpyra
npemnapatsl nupasona? Hanuimre ypaBHEHUS pEeaKU.

5. Kakue xumuyeckue peakluuH JIeKaT B OCHOBE HOJOMETPUYECKOIO OIpEeAeIeHHUs
AHTUINHMPUHA U aHAJIbIMHA?
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6. B uem 3akioyaroTcsi OCOOCHHOCTHM KOJUYECTBEHHOTO OIpeesieHus: OyTaauoHa
METOJIOM HEHTpaliu3aiuu?

7. Ilpu kakmx 3a00JIeBaHUSX M B BHJEC KAaKUX JIEKAPCTBEHHBIX (POPM MPUMEHSIOT
npemnapaTsl, IPOU3BOIHbIE MHUpa3oia?

8. KakoBbI yclioBUsSI B3aWMOJIEHCTBHSI aHTUITUPHHA W OyTaguoHa C HUTPUTOM HATpUs?
Hanumite XuMu3M 1 Ha30BUTE MPOTYKTHI PEAKITHH.

9. Kakue mpumecu comepkarcs B aHanbruHe u OytamuoHa. OOBICHUTE MPUYHHBI MX
BO3MOKHOTO TPHCYTCTBHs B mpemnapatax? Hamumure Xumu3M ux OOHApYXKEHUS; €CIU
YKa3aHO, YTO TaKUX MpPUMeEcei He TOIKHO OBITh, KaK MOCTYNAIOT B TAKOM ciiy4ae?

10. MoXHO 1M OTJIMYUTH JIEKAPCTBEHHBIE MperapaThl, MPOU3BOAHBIC MHUpa3oyia Mo
(U3UYECKUM CBOMCTBAM — ONMCAHUIO U PACTBOPUMOCTH?

11. KucnoTHO-OCHOBHBIE CBOMCTBA MPENapaToB IPYIIIbI TUPA30JIa.

12. KayecTBeHHbIE peaKklUU, JeXallue B OCHOBE BOCCTAHOBUTEIBHBIX CBOWCTB
MpenaparoB IPyIIbl nupaszona? Hamumure XuMu3m peaxiui.

13. TpeGoBaHus K YUCTOTE aHAJIBIMHA, CBSI3aHHBIEC C CHUHTE30M M YCIOBUSMH XpPaHEHUS
npemnapara.

14. KakuMu MeETOJaMH TPOBOJAT KOJIMYCCTBEHHYIO OIICHKY TIPEmapaToB TPYIIIIbI
nupazona? Hanummre ypaBHeHUsT peakiuil.

15. OTnmuuuTenpHBIC pPEAKIMU Ha aHTUIIMPUH, aMUAONMHUpWH, OyTamnoH. HazoBute
MPOAYKTBI PEAKIIAN.

16. CBs3b XUMHUYECKOTO CTPOCHHS C (hapMaKOJIOTUIECKUM JACHCTBHEM B PsIIy UMUAA3071a
¥ UMH/1a30JIMHA.

17. Cunrte3 MeTpoHuaa30a, KiodenuHa, nubdaszona. [IpuBenure ypaBHEHUS peaKInil.

18. Kakue ¢u3nueckue KOHCTAHThl HCIONB3YIOTCA B aHAIM3E JIEKAPCTBEHHBIX
MpenapaToB MPOU3BOAHBIX UMHUAA301a?

19. OcHOBHBIE W KHUCIOTHBIC IIEHTPHI JICKAPCTBEHHBIX MPEMAPATOB MPOU3BOIHBIX
MMHJIa3071a U UX TPUMEHEHNE B (papMarieBTHUECKOM aHaJU3e.

20. MeTo1bl KOJIMYECTBEHHOTO ONPECIICHUS JIEKAPCTBEHHBIX MPEnapaToB MPOU3BOIHBIX
UMUA3071a.

21. OTnyck U XpaHeHHE JICKapCTBEHHBIX MPEnapaToB MPOU3BOIHBIX UMHIA301a.
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3-J1eKnus

Tema: IIpou3BoaHbIC MHT0JIA

Hean: hbopmupoBanne y 00y9aroniuxcsi 3HaHUN 0 GU3HIESCKUX U XUMUYECKAX CBOMCTBAX

JICKAPCTBCHHLIX CpPCACTB, IIPOU3BOJHBIX HWHAOJIA, (bapMaKOHeﬁHBIX METO4aX MHX
HCCICAOBAaHUAA.

Te3ucel Jekunuu
Ilaan:

1.

2.

HHI[OJI KaK OCHOBa OMOJIOTMYECKH aKTUBHBIX COCI[I/IHCHI/Iﬁ, KJIaCCI/I(i)I/IKaHI/IH
JICKAPCTBCHHBIX ITPCIIApPaTOB.

HpOI/II’)BO,Z[HBIG HHAO0JIA - CCPOTOHUHIPTUICCKUC U IIPOTHUBOBOCIIAJINTCIIBHBIC JILI:
(1)I/IBI/IKO-XI/IMI/I‘-I€CKI/IC CBOICTBA U MCTOJbI aHaJI13a.

. [IpousBoanbie spronuna kak JIC: 0cOOEHHOCTH CTPYKTYPHI U (PU3UKO-XUMUYECKUX

CBOMCTB, TpeOoBaHus K kauecTBy JIII.

. [Ipumenenue JII1 B meauiuue. CTaOUIBHOCTD M YCIIOBUS XpaHEHUS.

HNupon kak ocHoBa OHMOJIOTMYECKHM AKTHBHBIX COGHHHeHHﬁ, KJIaCCl/I(l)I/IKaI_[I/IH
JEKApPCTBECHHBIX INIpelapaToB

MHa0a — CTpyKTypHas OCHOBA LIEJIOT0 psAJia IMPErnapaTos:

TPYMIBI CEPOTOHNUHA (CEPOTOHMHA aUIUHAT, HHAOMETAINH, CyMaTPUITaHa CYKIIMHAT,
TPOMUCETPOH)

MIPOU3BOAHBIX MOXUMOaHa (PE3EePITHH)

MPOU3BOAHBIX KapOa30Jia (BUHIIOLETHH )

MPOW3BOJHBIX  JIM3EPTHHOBOM ~ KUCIOTHI  (dproMeTpWHa  Majear, JproraMuHa
TUAPOTApTPaT, OPOMOKPEIITHH).

Kaxaplii 13 3THX IpernapaToB UMEET CI0KHYI0 XUMUUECKYIO CTPYKTYPY U KPOME
MHJ0JAa W UVHIOJIM3WIMHA CONEPKUT B MOJIEKYJe JpyrMe€ apoMaTH4YeCKHe U
TETEPOLMKIINYECKUE sapa. VHIONbHBIM M UHAOJMU3UAUHOBBIA LUKIBI B CTPYKTYpE
npenaparon 00ycNaBIMBaIOT JIETKYIO OKHUCIIIEMOCTB. OxucIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA NPHUMEHSIOTCA JJs HWIACHTU(UKAMU penaparos.
Hamnume  TpermuHoro asora nOpuaacT — mOpenaparaM  OCHOBHBIM  XapakTep,
oOycnaBnuBaeT  oOpa3oBaHME  COJIEW M peakuuio  WACHTU(PUKALIMH  C
oO1eocauTeNbHBIMU  peakTuBaMu. (OOpa3oBaBIIMECS COJM HMEIOT YCTONYHMBYIO
TeMIlepaTypy IUIaBICHUS, COOTBETCTBUE KOTOpou TpeboBanusiMm HTJI, moaTeepxkmaer
UACHTUYHOCTh W J0OpPOKAYECTBEHHOCTh mMpenapaToB. OnpeneneHue CBSI3aHHBIX
KHCJIOT JIEKUT B OCHOBE YACTHBIX PEAKLIHN MOJJIMHHOCTH.
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IIpou3BoaHBbIC HH/I0J1A - CEPOTOHUHIPIUYECCKUE U MPOTUBOBOCTAAUTEIbHBIE JIII:
(pusuKo-xMMUYECKHE CBOMICTBA U METObI AHAJIN3A

PaznooOpa3ue cnennduueckux (QyHKIMOHAIBHBIX TPYIMM, CIOXKHBIA CKEIeT
CTPYKTYpbl ~ OOyCIaBIMBAE€T CIIOCOOHOCTh  MPENapaToB  BpallaTh  IUIOCKOCTh
noJisipyu3anuu, noryomars cBetT B Y®- u K- obnactsax cnekrpa. [Ipumenennem TCX
C MOCJEAYIOIUM JeTeKTHupoBaHueM B Y®- chekTtpe, B CyOCTaHIMIX MpenapaTroB
OTIpECISAIOTCA CHeupUIecCKUe MPUMECH, KOTOPBIE MOTYT OKa3aTh TOKCHYECKOE
aeiicTBue Ha opranu3M. OOIIETEXHOJOTHYECKHE MPUMECH OMPEACNAIOTCS MO 00mei
METO/IHKE.

Onpenenenue KOJIMYECTBEHHOTO coJepxkanus npenaparos no HJI mpoBoauTcs mno
azory meronoM Keenpaans, MeTOmIOM HEWTpanu3aluy I10 CBSI3aHHOW KHUCIIOTE U
HEBOJHBIM THUTpOBaHuWeM. Hapsiny ¢ u3BeCTHbIMU OOBEeMHBIMH Metomamu 1o HJI,
UCCIIEIOBATEISIMU TPEIIOKEHBI BBICOKOYYBCTBUTENIBHBIE BOCIIPONU3BOIUMBIE METOJIBI:
BUCMYTOMETPHUS, (POTOINEKTPOKOIOPUMETPHS, CIIEKTPOPOTOMETPHSI.

[Io ¢dapmakomoruueckoi AaKTUBHOCTH TPOU3BOJHBIC HWHIOJIA  PA3JIUYHBI.
CepOTOHHUH — OMOJIOTMYECKUI aMUH, COJIEPKAILUKCA B PA3IMYHBIX OpraHax W TKaHAX
OpraHu3Ma, CIOCOOCTBYET MOBBIIIEHUIO CTOMKOCTH KalWUIIPOB, NPHUMEHSETCS B
KauecTBe TIeMOCTaTHYECKOro cpencrtBa. MHmomeTraumH — WHTHOUTOpP OHWOCHHTE3a
MIPOCTAIIAHIVNHOB — MPOTUBOBOCHAIUTENBHOE CpencTBO. CyMaTpuITaH, TPONMCETPOH
Y BHUHIIOLUETUH YJIYYIIalOT MO3rOBO€ KpOBOOOpAIEHHE, CyMaTpUITaH SBISETCA Ha
CErOJHSALIHUI IEeHb €IMHCTBEHHBIM IIPEeNapaToM, MPUMEHSIOIMMCS ISl KyIUPOBaHUS
MPUCTYNIOB MUrpeHH. Pe3epnuH OKa3bIBa€T CEJAaTUBHOE, TMIIOTEH3UBHOE JICHCTBUE.
AJKamoupl CIIOPBIHBH: SPTOTAMHUH, SPTOMETPUH U OPOMOKPENTHH MPUMEHSIOTCS TIPU
ATOHUU MATKU U MAaTOYHBIX KPOBOTCUCHUSIX.

Bomnpockl TEXHOJOTWM TMPUTOTOBJICHUS, XPAHEHHS M OTIIyCKAa IMPErnapaToB

IIPOU3BOIHBIX MHJI0JIA CBSI3aHBI C XMMHYECKUMU U (DU3UUECKUMU CBOMCTBaMu. Jlerkas
OKHCIIIEMOCTb, SIOBUTOCTh, TEPMOJIAOMIIBHOCT (3PrOTAMHMH U 3PTOMETPUH XPaHSITCS
npu temmeparype Hmwke +10°C) mpemaparoB u3ydaemoil TIpYIIBI  OHPEENISIOT
TEXHOJIOTMIO  TMPUTOTOBJIEHUS,  YCJIOBHS  XpaHEHHs, OQOPMIIEHHUS,  OTIYCK
JeKapCTBEHHBIX (HOpM, OPOpMIICHHE PELIENTOB U TPEOOBaHUH.
ITo cBoiicTBaM WHI0J HANOMHWHAET NUPPOJ, T.€. OH apoMaTU4eH, HE o0iagaeT
OCHOBHBIM CBOMCTBOM, I'€TE€POATOM a30Ta — «IUPPOJIbHBII», Mo3TOMy Trpynna —NH
MPOSIBJISIET cJla0ble KUCIOTHBIE CBOMCTBA. BBICTpPO TEMHEET Ha BO3AyXe - OKUCISIETCS.
AunnopoOeH - CWIbHBIE KHUCIOTBI OCMOJIAIOT, MPOUCXOAUT TOJUMEpU3aLUs -
IIPUCOEIMHAETCS MPOTOH K mape & rerepoaroma N, BCJIEACTBUE YEro HApYLIAETCS
apOMAaTHYECKHM CKEJIET JIEKTPOHOB. HI0JI Kak apOMaTHYECKOE COETMHEHHE aKTUBHO
BCTYMaeT B PEaKUuu 3IEKTPOUIHLHOIO 3aMeIIeHUs], TPUYeM, PEaKIIMOHHOCTIOCOOHBIM
ABIIIETCS B-110JI0KEHHE MTUPPOJIBHOTO si/Ipa UHI0JIA.

Indometacinum (Metuumgom)

//O
C

~

OH
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Hs;CO
N "CHs

1 — (m-x10pOEH30I1) — 5 — METOKCU-2 METHIIMHAOJ 3- YKCYyCHasi KUCJIOTA.

Nupomeraniml  — HECTEPOMIHBIA MPOTHUBOBOCHAIMUTEIbHBI  IIPEnapar, AakKTBUHOE
MIPOTUBOPEBMATUYECKOE CPEACTRO.

BBenenue 3amectuteneil B mojiokeHue 1 — m-xJ0pOEH30MHONW KHUCIOTHI MPUBOAUT K
NOJIYYEHHUIO IIpenapara ¢ IpOTUBOBOCHATUTEIbHBIM AEHCTBHEM.

WNHpoMeTaH nposiBiAsSEeT KUCIOTHBIE CBOMCTBA 3a CUET OCTaTKa YKCYCHOM KHCIIOTHI.

Sumatriptan (Mmurpan)
3-[2-([IumeTnnamMuto )3T |-N-ME TUIMHI0I-5-Me TaHC Y Ib()OHAMK 1A CYKIIUHAT:

CH,COOH

i
HsC-NH-S-CH,
I CH,-CH,-N(CHs),
o I|
N CH,COOH

H

CHHTEeTHYECKOE MPOU3BOJHOE TPUNTAMHHA, CTPYKTYPHO OJM3KOE€ K CEpOTOHHUHY,
pazpadoranHoe (1989 r.) B mouckax cnenupuyeckoro aHTUMHUTPEHEBOTO CPENICTBA.
OcHoBaHuEM [UISl €r0 CO3[IaHUsl CIYKWJIM COBPEMEHHBIE IPEICTABICHUS O POJIU
CEpPOTOHMHOBBIX (mpeumyiiectBeHHO S5-HTjp) pementopoB B peryiasuud TOHYycCa
COCYIOB TOJIOBHOTO Mo3ra. Iloka3aHo, 4To Impenapar SBISE€TCS CEIEKTUBHBIM
aronuctoM SHTip — peuentopoB, CTUMYJALMA KOTOPBIX YMEHBIIAET MYJIbCALUIO
MO3TOBBIX COCYJIOB M CBS3aHHYIO C 3TUM TOJIOBHYIO Ooib. Ilpemapar ymeHsbIiaer
TaK>Ke BBICBOOOXKACHNE HEHPONENTHIOB U IPYTUX MEANATOPOB BOCTIAJICHUSI.

[TpumeHsIOT 171 KynupoBaHUs MpUCTYNoOB Murpenu. [Ipenapar oObMHO OBICTPO
CHMMAET WJIM YMEHbILAET TO0JIOBHbIE OOJM (MpU HAIUMYUKM WM OTCYTCTBUH aypbl).
VYMeHbIIaeT TakKe TOUTHOTY, PBOTY, (hOTOPOOUIO U APyTrHe SIBJICHUS, COMYTCTBYIOIINE
MPUCTYNaM MUTPEHU. MOKeT Ha3HA4YaThCsl MPOPUIAKTUUECKU MPU YACTHIX MPUCTyTHaxX
MUTPEHH, OJHAKO A JJIMTEIBHOrO0 MNPOPUIAKTHYECKOTO IMPUMEHEHUs He
pexkoMenayercs. OObuHO ddexTuBeH y OO0NbHBIX, HE pearupymolmx Ha
HEHAPKOTUYECKUE  AHAJIBICTHUKM M  HECTEPOUAHBIE  MPOTUBOBOCHAIUTEIbHBIC
Ipenaparsl.

Tropisetronum (HaBo6aH)
8-MeTui1-8-a300KTHITOBBIN d(PUp-UHI0INI-3-KapOOHOBOM KUCIOTHI TUAPOXJIOPHI:
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H H
N '
[ ”\< > """"
) N=CH,
RSN
- H * HCl

Dusuueckue u xumuveckue ceoticmea. CEepoTOHUHA aAUIIMHAT, CYMaTpPUIITaH U
TPOIIUCETPOH — Oejible MM Oejble ¢ KPEMOBAThIM OTTEHKOM, WHJIOMETAIMH — OeJbIi
WM CBETJIO-XKEIThIM KPUCTALIMYECKHE MOPOIIKK Oe3 3amaxa u BKyca. CepoTOHHMHA
aJUIIMHAT PACTBOPUM, a CyMAaTPUNTaH U TPOMHUCETPOH - JIETKO PACTBOPUMBI B BOJAEC U
IJI0X0 — B OpraHUKe, HHJIOMEeTallMH — Hao00poT. B aTaHOsIe BCe mpemaparsl Majao Wiu
YMEPEHHO PaCTBOPHMBL.

Iloonunnocms. Xapaktepuctuka Y® wim MK crnekrpoB B CpaBHEHHH €O
CTaHIapTOM.

I'pynnoevie peakyuu uoenmugurkayuu:
a) oKucneHue UHOOAbHO20 s0pa B IIEIOYHOM cCpefe TMpU B3aUMOJCHUCTBUHU C
OKHUCIIUTEISAMU.

//O
. - O
N\Rl \Rl

0) peaxyus Ban-Ypra. B ocHOBe HaHHOW peakIMM JIEKUT MPOLECC SIEKTPOPUIHLHOTO
3aMmeneHus. PearenTtom sBisiercs  4-mumeTtwiaMuHoOeH3aibaerui.  Mcmbitanue
IPOBOJUTCSL B MPUCYTCTBUU KoHIeHTpupoBaHHOM H»SOs m xenesza (l11) xmopuna B
KaueCTBE OKHCIIUTETIS.

B a1y peakuuio BCTyNarT NPOU3BOIHbIE HHA0JA, UMEIOUIUE CBOOOIHBIE 2-€ 1 3-¢€
nonoxeHus. [loaroMy s MHAOMETAalLMHA OHA OTpUUaTenbHa. Pe3epnuH naer ee 3a
CYeT packpbIThA Kosblia C B IPUCYTCTBUU KHUCIIOT, B pE3YyJIbTaTE YEro OCBOOOKIAETCS
2-¢ TIOJIOKEHHE.

[TpoyKT peakiu MOKET CyllecTBoBaTh B 2 gopmax. LIBeT mpoaykra peakuuu
3aBUCUT OT XUMHYECKOW CTPYKTYpbl HMCXOAHBIX BEIIECTB W YCJIOBUU INPOBEACHUS
peakunu. Ee MOXXHO NpOBOAUTH M C APYIMMH aipaeruaamu. Tak, JUisl pe3epriiHa
UCIIOJIB3YIOT PacTBOP BaHWJIMHA B KHCIIOTE XJIOPOBOJIOPOIHOM.

8) Ha emopuunsiti amur (-NH-) (cymarpunran, TPOIMUCETPOH, CEPOTOHMHA aJUITNHAT) —
oOpa3oBaHHE€ HUTPO30COCIUHEHUN C HUTPUTOM HATpUsl B IIEJIIOYHOM cpene u
KOMILJIEKCHBIX COEUHEHUHN C COJSIMU TSKEJBIX METAIJIOB (Y4aCTBYIOT JIBE MOJIEKYJIbI
JI),

Cneuughuueckue peakyuu

CeporoHuHa agunuHaT OTJIMYaroT oT npyrux JIII nmo peakuusm Ha

a) (eHOJIbHBIN TUIPOKCHII,

0) mepuuHblii amuH (-NHy-) — peakiusi B3auMOJEHCTBUS C HUHTHIPUHOM IOCIIE
BoIeieHus ammuaka (NHsg).
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B) IMOCJE MIEJIOYHOTO THUAPOIM3a — BbIJCJICHUE aJWIMHOBOW KHCIOTHI B BHJIE OCAJIKa
(T, 149-153°C).

XWMHUYECKUE CBOMCTBA W METOJBI aHAJIM3a WHIIOMETAIIMHA CBSI3aHBI C HAIMIUEM B €TO
MOJIeKyJe KapOOKCHIIbHOM, aMUTHOW U METOKCHIHOM TPYIII, aToMa XJIopa:

a) KHUCIOTHO-OCHOBHBIC CBOWMCTBAa WHIOMETAIIMHA 3a CUET HAIWYHSA KapOOKCHIHHOM
rpymibl T03BOJSIIOT oTHeCTH ero kK OH-kucnortam (pK, - 4,5, T.e. cnabee ykcycHOM — ¢
pKa4,2), mosToMy OH pacTBOPUM B pacTBOpax IeJ0Yel U aMMHaKa ¢ 00pa3oBaHUEM
COJIEH.

[Ipu pacTBOpeHHMH WHAOMETAIMHA B METAHOJE M TOCIEAYIOIIeM J00aBICHUU IIENOYU
BO3HUKAET JKEJTOE OKpalIMBaHWE BCIEACTBHME HOHMU3AIMU M TepepaclpeaesieHus
ANIEKTPOHHOM TUIOTHOCTH.

3a CYET KHCIOTHBIX CBOMCTB HHJOMETAIlMH TaKKe BCTyNAaeT B  PEaKIMH
KOMILIEKCOOOPa30BaHUs ¢ HOHAMH TshkelbIx Metamios (Cu?* u Fe®") ¢ o6pazosanuem
HEPACTBOPUMBIX OKPAIIEHHBIX OCAJIKOB.

0) ruApoOKCcaMoOBasi peakiiys o0yCIOBIEHA HATMYUEM aMUIHON TPYTIIIHL.

B) 00pa3zoBaHUE apHIMETAaHOBOTO KPACHUTENsI C PEaKTHBOM MapKuh BO3MOXKHO 3a CYET
METOKCHU-TPYIIIBI B 5-M MOJIOKEHUU (XUMHU3M — CM. C.11).

r) oOHapyXeHUE NOHA XJIOpa MOCJIE MUHEpATU3AINH.

Cymampunman 6 ornmuue ot apyrux JIII npenTudpuuupyror:

a) 0 aTOMY CEephI;

0) B pesymnbTare THAPOIUTHYECCKOTO PACIIEIJICHUS BBIACISIETCS METUIAMHUH CO
crieU(pUYECKUM 3aMaxoM.

Tponucempon: N-mMeTunpHas Tpynmna mnpenapara NpUaaeT €My BbIpaXCHHbIE OCHOBHbBIC
CBOICTBa, MO3TOMY OH 00pa3yeT YCTOMUYMBYIO COJIb C XJOPOBOJOPOJHOM KHCIIOTOM.
OTnryaroT npemnapar oT IPYTuX MPOU3BOIHBIX:

a) oOniealakaJIONHBIMK PEAKIUSAMU TI0 TPETUYHOMY aTOMY a30Ta;

0) THIPOKCaMOBOM peaKIe 1Mo CI0KHOI(PUPHON rpymIIe;

B) C HUTPATOM cepedpa B KHCIIOH cpe/ie IO XJIOPUI-HOHY.

Konuuecmeennoe onpedenenue. CepoTOHUHA aUNMHAT KOJUYECTBEHHO OMPEACIISIIOT
METOJIaMHU:

e HEHTpanM3aIys Mo OCTATKY aIUIIMHOBOM KHCIOTHI 00pa3yeTcs ABYX3aMeIIeHHAs COJIb;

e HEelTpanu3ai B HEBOJHOU cpejie Kak ciaboe OCHOBaHMUE,

e ®OK (oOpazoBaHME a30KpaCUTENS IO PEHOIBHOMY THIPOKCUITY ).

Kucnorneie cBoiicTBa HWHAOMETAllMHA TO3BOJSIOT  MPOBOAWTH  KOJIMYECTBEHHOE
onpeaereHue JIEKapCTBEHHOr0 BELIECTBA Memoodom anxkaiumempuu. PactBoputens -
alleTOH WJIM METAHOJ, KOTOPhIE MPEeABAPUTENIEHO OCBOOOXKIAIOT OT yIyiepoja OKCHaa
(IV) nmyrem npomyckanus azora. Tutpyoor mo denondpranenny 0,1 M pactBopom
HATPHS TUIPOKCHU/IA IO OCTATKY YKCYCHOM KHCIIOTHI B TOKE a30Ta.

Cymampunman u mponucempon. B coorsercteuu ¢ HJI JIIT koinueCcTBEHHO ONPEAECHSIOT
memodamu CD u BOKX.
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IIpou3Boansbie 3prosauua Kak JIC: 0c00eHHOCTH CTPYKTYPbI H PU3MKO-XMMUYECKHX
CBOMCTB, TpeOOBaHuA K KauecTBy JIII

[lepBoe ynmoMuHaHue O MPUMEHEHHUH MATOYHBIX POKKOB C JICUEOHOM IIENBIO B
EBporne (mmpu nociiepo1oBbIX 00JIIX) BCTPEYAETCS B TPABHUKE U3BECTHOTO Bpaya 3MOXHU
Bozpoxnenns u3z @pankdypra Anama Jlonnnepyca B 1557.

B 1588 — aBcrpumiickmii Bpau u Oortammk T.J. Thalius oTkpb
KPOBOOCTAHABJIMBAIOLIME CBOWCTBA POXKKOB B THHEKOJ-0M mpakTtuke, B 1808 -
aMepuKaHCkuil Bpad J. Stearns onucan COKPAaTUTEIBHOE BIMSHUE POXKKOB Ha
MycKynarypy matku, B 1824 - D. Hosack ommcan kpoBoocTaHaBIMBAIOIIEE IEHCTBUC
P MOCJIEPOJIOBBIX KpoBOoTeueHUsx. B 1836 - maTouHble pOKKH OBLUIM BKIIOYEHBI B
JlonpoHckyro ®apmakonero, B Hayajge XIX B.- MaToO4YHbIE pPOXKHA BBEIECHBI B

obUIMAIBHYIO MeAuIlMHy, B cepeanHe XIX B. — BKIIOYEHBI B (hapMakoreu BCEX
CTpaH.
B mawame XX B. — oaproajkajioujbl BbIJEICHB W3 CHOPBbIHBM, B1918 -

HmIBeHIapcKuid yueHsiid A. Stoll. momyunn XMMUYECKH YMCThIN aJIKaJIou/ STON TPYIIIIbI,
B 1935 - 5 HeszaBucumbix rpynn wucciemoBateneir H. W. Dudley u C. Moir u np.
OTKPBUIM HEMENTUAHBIN (BOIOPACTBOPUMBIN) ankajgoua sproMmerpud. [losTomy oH
MMeEJl HECKOJIbKO Ha3BaHWM, HanOoyiee pacnpoCTPaHEHHOE W3 HUX 3ProMEeTpHUH, B
CIIA odunmansHO ynotpedisieTcs: Ha3BaHue 3proHoBuH, B LlIBeitnapun - sprodasuH.

B 1938 B mabopatopuu ¢upmel «Sandoz» (Illefinapus) A. Stoll u A. Hoffman
CHUHTE3UPOBAIM AUATHIAMUJ JU3epruHoBoi kuciothl (mpenapat JIC/-25). ChHauana
MPEANONAraJoCh €ro NPUMEHEHHWE B AKyLIEPCTBE M THUHEKOJIOTMH, A TaKXKe IS
JICYEHUSI MHUTPEHH, HO TOCJIE€ Cepuu JIaOOpaTOPHBIX HMCCIEAOBAHUN Oblla NpHU3HaHA
OecrepCeKTUBHOCTD JaHHOIO IIpernapaTta, a AajbHelIIee n3y4eHne IpeKpalieHo.

JIIT oensamces na 2 epynnoi.

1. IIpowuss. amuna JIK: spromeTpuH, HULIEPTOJIUH, METHIIIPTOMETPHH.

2. Tlentuansie npouss. JIK: sprotamuH, TUTHAPOIProTaMUH, OPOMOKPHUIITHH,
JUTHAPOIPTOKPUCTHH.

[Io onucanuto JIII mpencraBisitoT coOoil Oenble WM ClIETKa OKpalleHHbIE
KpUCTAJUIMYECKHUE TOPOIIKHU O€3 3araxa, Ha CBETY TEMHEIOT.

Unentudukauio JIII nposoast meromamu UK um Y®-cnekrpomerpun. Y O-
CIIEKTpP IPrOMETPUHA XapaKTepU3yeTCss MAKCUMyMOM TorjamieHusi B oonactu 311 Hwm,
a oproramuHa — npu 318 HM. Takke MOXKHO MCIIOJIB30BaTh TEMIIEPATYPy ILIABICHUS U
YAEIBHOE ONTUYECKOE BpalleHue, XxapakrepHsle mist JIIT.

XUMUYECKUE METOJbl HICHTHU(PHUKAIMU OCHOBAaHbl Ha KHCIOTHO-OCHOBHBIX,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIBHBIX  CBOMCTBAX M PEAKUUAX THAPOIUTHYECKOIO
paclleryieHus], XapakTepHbIX Uil BCEX WHAOJBHBIX MPOU3BOAHBIX. Crneuuduueckue
peakiuu HACHTU(UKALMWKA TPOBOAAT IO CBA3aHHBIM OPraHUYECKUM KHUCIOTaM —
MQJIEMHOBOW W BUHHOM.

MeToapl KOJIMYECTBEHHOTO OIpPEAENEHUs] OCHOBAHbI Ha CJa0bIX OCHOBHBIX
CBOMCTBAaX W IPOBOJAT METOJOM HEBOJHOI'O TUTPOBAHUA B CPEIE JIEASTHOW YKCYCHOMU
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KUCIOTHL. W3  (PU3MKO-XMMHUYECKUX METOJOB PEKOMEHJIOBaHbl MeToabl Y D-
cnekrpodoromerpun, KX.

Ilpumenaiom CcepoTOHMHA AaIWINHMHAT KAaK TIE€MOCTAaTUYECKOE CPEACTBO s
JICYCHUS TEeMOPPAarMueckoro CHHAPOMA, TMpU Ppa3lIu4HbIX  (popmax aHEMHH,
TpOMOACTeHHH, JJI1 TOBBIIICHUS CTOMKOCTH KamwuiapoB. CymarpunTaH sIBISETCS
CTPYKTYPHBIM  @HAJOTOM CEPOTOHHMHA, CHEHU(DUIECKUM MPOTHBOMHUTPEHEBBHIM
MpenapaToM, KyrnupyeT IPUCTYIbl MUTPEHU U TOJIOBHBIE 00JIM, YMEHBIIAET TOIIHOTY,
pBoTy, Qorodobuto. TpomuceTpoH SBISETCS MPOTUBOPBOTHBIM CPEACTBOM 32 CUET
M30MpaTeIbHOTO OJOKUPOBaHUS MEPUPEPUUECKUX M LEHTPAIBHBIX CEPOTOHUHOBBIX
peuentopoB. Manomeranun — s dextuBnoe HIIBC, obnanaer aHaibre3upyommm M
[IPOTUBOBOCHIAJIUTENIbHBIM JIEHCTBUEM.

Oproanakanouibl — CHelUPUIECKUe CPENCTBA, CTUMYJIUPYIOIINE MYCKYJIAaTypy
MaTku. Ha3HayaroT mpu MaTOYHBIX MOCJIEPOJOBBIX KPOBOTOYEHUSX, MOCIE KEcapeBa
cedeHwus, abopra.

Xpanam no coucky sigoButbix JIC: pesepnun. K cunbHOmerctByromum JIC
OTHOCATCS: 3Proajakajou/ibl ¥ BHUHIOLETHH. XpaHAT B BO3QyXOHEIPOHUIIAEMOM
CTEKJIIHHOM KOHTEWHEpe B 3allMIIEHHOM OT cBeTa Mecte. PeseprnuH (0coOEHHO
pacTBoOpsI) 1o jnerictBrueM hv, O, 1 t criocoOeH K OKUCIICHUIO B H3oMepu3anuu. Jlaxe
B OTCYTCTBUM CBE€Ta IPOM3BOJIHBIE HHOJA IMOCTEINEHHO pa3pyllalTcs (TEMHEIOT,
IpUOOpETAIOT OTTEHKN) BO BIAYKHOU aTMocdepe, OBbIIIEHHE { yCKOPSET pa3pyllIeHHE.
Oproankanouasl XpadsaT npu T ot 2°C no 8°C. TponuceTpoH U cymMaTpUNTaH XPaHSIT
npu temneparype a0 +30°C, uHnoMeTauuH — Ipu KOMHaTHOW Temrepatype. Bee JIIT
XpaHIT B 3aIMIIEHHOM OT CBETa MECTE, B XOPOLIO YKYHOPEHHOH Tape, CepOTOHHHA
aJUMNUHAT — B CKJIIHKaX TEMHOTO CTEKJIA.

NirocTpaTuBHBIA MaTepua:
- pa3gaTOYHbIE MATEPUAIIBI;
- mpesenTarst Microsoft Power Point.

Jlureparypa: llpunoowcenue 1

KonTposabHbIE BONIPOCHI:

1.

> w

Kakumu cBoiictBamu o6nagaet uHaod? Knaccudukaius JeKapCTBEHHBIX CPEACTB,
MIPOU3BOIHBIX UHAOJIA IPUPOIHOTO U CUHTETUYECKOTO TPOUCXOKIECHNUS.
CtpykTypHble (QOpMYJIbl, palMOHAIbHbIE HAa3BAHMS IIPENApaToB: WHIAOMETAILIMHA,
CyMaTpUIITaHa CYKIIMHATA, TPOIIMCETPOHA.

buoxnmuyeckast npeanocbuUIKa sl CO31aHus MHAOMETALUHA.

IloyeMy mnoJy4aroT cOJb CyMaTpPUIITAHA C OPraHUMYECKOM KHCIIOTOM, a He C
MUHEPATBHOW?

[To xakuM (pu3HUecKUM MapaMeTpaM MOXKHO OTIMYUTH (PACTBOPUMOCTbD, 3amax, LBET
Y T.J1.) UHAOMETALMH, CyMaTPUNTaHA CYKIIMHAT, TPOIIMCETPOH?
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10.

11.

12.

13.

14.

15.

16.

Oproanakanoujibl, Kiaccu@ukanus, ocoOeHHOCTH CTpYKTyphl JIII, mpou3BOIHBIX
JIU3EPTUHOBON KUCIIOTBHI.

CrpykrypHble (QOpMyJbl, palMOHAIbHBIE Ha3BaHUs MPENapaToB: SProMeTpHUHA
MajeaTa, 3proTaMrHa TapTpara.

Kakve xumMuueckue peakiuu sSBIJISIOTCS IPYIIIOBBIMU JJIs IPEMAPATOB MPOU3BOIHBIX
uHJ0M1a?

OtnuuntensHpie  (cneuuduueckre) peaknuud  MOJJIMHHOCTH  JICKapPCTBEHHBIX
IpenapaToB, IPOU3BOJIHBIX HHJIOJA.

[ToaTBEpAUTE OCTATKM YKCYCHOW KHUCIIOTHI B MHJIOMETAlMHE, MAJIMHOBOM KHCJIOTHI B
PrOMETPUHE U BUHHOW KUCJIOTHI B 3PrOTAMUHE XUMUYECKUMU PEAKIUSMH.

KakpuMpu XMMHAYECKMMM pPEAKUUMSIMH MOYKHO ONPEACIUTh TPETUYHBIA a30T B
monekynax JIIT?

Kakue cneunduueckue peakiuu MOUIMHHOCTH PEKOMEHIYEeTe Ha TPOIUCETPOH IO
CJI0KHO-3(QUPHOI rpynme?

Meronsl onpenenacHusl KOBAJICHTHO-CBA3aHHOIO XJIopa B MHIoMeTanuHe. Hanummure
YPaBHEHUS PEAKIIUM.

Meroabl  KOJMYECTBEHHOIO  ONpENEIeHUs  CEepOTOHMHA,  WHJOMETAlMHa,
CYMAaTpUIITaHA U TPOIIUCETPOHA.

Kakue Meroapl nexar B OCHOBE KOJMYECTBEHHOI'O ONPEIEICHUS SProMETPHUHA
Majseara, 3proTaMrHa TapTpara.

Kak npuMeHs0T 1 XpaHsT MpenapaTsl, IPOU3BOJAHbIE HH0JIA?
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Tema: [Ipou3BoaHbIC MUPUAMHMETAHOJIA U
NUPUANH-3-KapOOHOBOH KUCJIOTHI

Hean: hbopMmupoBaHne y 00yJarOMINXCS 3HAHUN 0 PU3NUECKUX U XMMUYECKUX CBOMCTBAX
JICKapCTBEHHBIX CPEACTB, MPOM3BOIHBIX MUPHUIMHMETAHOIA U TUPHUINH-3-KapOOHOBOU
KHCJIOTHI, (DapMaKOIIEWHBIX METOJIaX UX UCCIICIOBAHMUSI.

Te3ucel JeKINHA
Inan:
1. Beenenne. Knaccudpukanus JIC, mTpoOU3BOIHBIX MHPHUANHA, OHOJIOTHYECKas
AKTUBHOCTD.
2. JIII, mpou3BoOJHBIC TUPUANH-3-KapOOHOBOW KHCIOTBI. [Ipupo/iHBIE HCTOYHUKH.
duznvecKue U XUMHUECKHUE CBOMCTBA, TPEOOBAHUS K Kaue€CTBY, METO/IbI aHAJIU3A.
3. JIII, mpousBoaHbIe TUpPUAMHMETaHOJA. KHCIOTHO-OCHOBHBIC U OKHCIUTEILHO-
BOCCTAHOBUTEJIbHbIE CBOMCTBA. METOIbl KOHTPOJISI KaueCTBa.

Beenenne. Kinaccuguxkanus JIC, npou3BoaHbIX NHPUAUHA, OM0JI0rHYECKAS
AKTHBHOCTH

K mpon3BOIHBIM UpHUANHA OTHOCATCS JIEKAPCTBEHHBIE CPENCTBA KAK IPUPOIHOTO,
TaK U CHHTETHYECKOTO MIPOUCXO0XKICHHUS, 00IaIat0INe Pa3IMUYHbIM (PapMaKOJIOTHYECKIM
sbppexrom. Ilo XMMHUYECKOMY CTPOEHHIO UX MOXHO pPa3IeiuThb Ha 4 MOArpYIIbL:
[IPOM3BOJIHbIC IMUPUIMHMETAHOJA; TPOU3BOAHBIC JUTHIPONUPHUINHA; IPOU3BOJHBIC
NUPUANH-3-KapOOHOBOM  (HUKOTMHOBOM)  KHUCJIOTBHI;  TPOU3BOAHBIC  MUPUIAUH-4-
KapOOHOBOM (M30HUKOTUHOBOM ) KHUCIIOTHI.

W3 npon3BOAHBIX HUKOTUHOBOW KUCIIOTHI IPUMEHSIOT HUKOTUHOBYIO KUCIIOTY, WU
ButaMuH PP, HukoTMHamuI — Kak crneuuduueckre MpOTUNEITIarpU4YecKre CpeAcCTBa,
TaKXe IPUMEHSIOT HUKOAUH — KaK JKEIYETOHHOE W AHTUCENTUYECKOE CPEACTBO IIPU
3a001€BaHUsAX IEUEHH, MOYEBBIBOAIINX MYTEH, KETyAKA.

JvaTrnaMun HUKOTUHOBOW KUCJIOTHI B BUIE 25% BOIHOIO pacTBOPA NPUMEHSIOT B
MEINIMHCKOW TIpaKkTUKe Mok Ha3zBaHueM «KopaumamuH» B KadecTBE CTUMYJISITOpA
LIEHTPAJIbHOM HEPBHOU CHCTEMBI U aHAJIENTUYECKOTO CPEJICTBA.

W3 npou3BOIHBIX U30HUKOTHHOBOW KHUCJIOTHI MPUMEHSIOT U30HUA3HU U (DTUBA3U]
— KaK TIPOTUBOTYOEPKYJI€3HbIE CPEJCTBA.

Hanmuume B CTpyKType M3y4aeMbIX IIpenapaTroB CHCTEMBl NUPUAUHA U
TUIPa3MHOBONM  YacTU  MOJIEKYyJbl  O0OyCIIaBIMBAeT JIETKYI0 OKHUCISEMOCTb, YTO
HEO0OXOUMO MOMHMTDH IPH W3TOTOBJICHUH, XPAaHEUHU MPENapaToB U UX JIEKAPCTBEHHBIX
dhopm.

W3yyenue (QPu3NuecKnx, XWMHUYECKHX CBOWCTB, B3aUMOCBS3M XUMHUYECKOU
CTPYKTYpPBI C PEaKIMOHHON U (HhapMaKoJIOTHUYECKON aKTUBHOCTBIO, BBISIBICHHE OOIIMX U
YAaCTHBIX MPU3HAKOB (POpPMUPYET NPO(ECCHOHATHFHOE MBIIUIEHUE U PEIICHHE A1a 3a]ad
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II0 KOHTPOJIXO Ka4dCCTBaA JICKAPCTBCHHLIX IIPCIIAPATOB IIPONU3BOJHBIX HI/IpI/IIH/IH-?)- u 4-
Kap6OHOBLIX KHCJIOT.

JIII, npou3BoaHbIe MUPHANH-3-Kap00HOBOM KucJA0THI. [Ipupoanbie
UCTOYHMKH. PHU3NYeCKHe U XUMHYECKHEe CBOHCTBA, TPEOOBAHNS K Ka4eCTBY,
METO/IbI AaHAJIHM3A

K JIIT manHO# rpynmbl OTHOCSITCA KHUCJIOTa HUKOTHHOBas (BuTamuH PP, Huanus,
HUKOTMHAMHJ, JUATWJIAMHJI HUKOTHHOBOM KHCIIOTBI, HHUKOJMH). B ocHOBe MeTonoB
KOHTPOJISI KauecTBa JiexkaT pusndeckue u pusnko-xumudeckue cporictaa JIII.

Xumuueckue ceoiicmea u Memoovl AaHaAIU3A

1. Iluponu3z. llpu HarpeBaHUM KpPUCTAUIMYECKUX BELIECTB, MPOU3BOIAHBIX
nupuaMHa ¢ KapOoHaTOM HaTpus, oOpasyercss NHPUANH, OOHAPYKMBAEMBbIM 10
XapaKTEPHOMY HENPUATHOMY 3aIlaxy.

2. ljsemnas peaxyus ¢ JAUMOHHOU KUCIOMOU U YKCYCHbIM aHneuopuoom._llpu
HarpeBaHUM IIpernapara ¢ KPHUCTAUIMYECKOM JIMMOHHOM KHCIOTOW H  YKCYCHBIM
AHTUIPUIOM BO3HMKAET BUIIHEBOE OKpAIllMBaHUE.

3. Obpazosanue nOIUMEMUHOBHIX Kpacumenelti NpPOU3BOOHbIX 2IYMAKOHOB020
anvoezuoa (peaxyus Lunke). Jlannas peakuusi XxapakTepHa JUisl IPOU3BOIHBIX UPUIUHA,
MMEIOIIHUX CBOOOJHBIE 2-€ U 6-€ MOJIOKEHUSI OTHOCUTENBHO rerepoaToma azota. CyTh
peaKuMy 3aKJII0YacTCs B PACHICIUICHWH MNUPUAMHOTO LHKJIAa Ipu JeUcTBUU 2.4-
OUHUTPOXJIOPOEH30JIa B IICJIOYHOW cpene ¢  oOpa3oBaHMEM  MPOM3BOIHOIO
TJIyTaKOHOBOTO anpjeruga. CHavyama MpoucxoAuT oOpa3oBanue coyi mupuauHa (1),
KOTOpasi MOJ JEHUCTBUEM TMAPOKCHUIA HATPUS IOCIE Pa3sMbIKaHUS MUPUAMHOBOIO LIMKIA
MpeBpaliaeTcs B MpOM3BOIHOE TIIyTakoHOBOro anbaeruaa (11), okpamennoe B Oypsbiii uiu
KpacHbIi 1BeT. [IpoM3BOAHBIE TITyTAKOHOBOT'O AJIbJIETUAA-MaJIOyCTOWUNBBIE COEAUHEHUS,
B pe3yibTare THUAPOJM3a NpeBpalaroimecs B riyrakoHoBbiil ampaerun (M),
CYLIECTBYIOIMA B 2 TayTOoMepHbIX ¢opmax. HarpueBas coiab €HOIBHON (DOpMBI
IJIyTAaKOHOBOTO AJIbJIETUA UMEET JKEITYH0 OKPACKY.

B kadecTBe pacHIEIUISIONIETO areHTa BMeCTO 2,4-AUHUTPOXJOPOEH301a MOMKHO
UCIIOJIb30BATh JAPYTHE COCAUHEHUS, HalpUMep, XJOppoaaH (MojydaeMblid U3 poJaHuIa
aMMOHUS U xJlopamuHa b) unn Opompoaan. ITpu aTom Takxke 00pa3yercs TiTyTaKOHOBBIM
anbAETUA, KOTOPBIM Jajee KOHACHCUPYIOT C aHWIMHOM JUIS TOJIyYEHUS OKPAIIEeHHOTO
COEIUHEHUS:

H2N
Z 23 _ m + 2
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Peaxkyuu  xucnommo-ocnoénoco ~muna. JlekapCTBEHHbIE CpPEACTBA  IPYIIIBI
OUpUIMHA B OCHOBHOM  HMEIOT  aM(OTEepHBIM  XapakTep,  OOYCIOBICHHBIN
COOTBETCTBYIOIIMMU CTPYKTYPHBIMH 3JIEMEHTAMHU UX MOJEKYI.

Kak a3zorcomepxkamne OpraHMYEeCKME OCHOBAHUA IMPENaparbl 3TOW TCPYIIIbI

0o0pa3yloT KOMIUIEKCHbIE COEAMHEHHS C OOLICAIKAIOUIHBIMU  OCAIUTEIbHBIMU
peaktuBamu (peaktuBamu Jlioross, [parennmopda, Maiiepa, pactBopamu (HochopHO-
MOJINOIEHOBOM, KPEMHEBOJIb(PPAMOBOM KHCIIOT, TAHUHOM U JIp.).
JlexapcTBEHHBIC BEIIECTBA JAHHOW TPYIIbI, COAepKalue (QYHKIIMOHAIBHBIC TPYIIIBI
KHCJIOTHOTO XapakTepa (KapOOKCUIbHYIO, aMUJIHYI0, (DEHOJBHYIO U JIp.), BCTYMAalOT BO
B3aUMOJICHCTBUE C COJIAMHM TSKEIBIX METAJIOB C 0Opa3oBaHMEM cojed (yarie
KOMIUICKCHBIX), UMEIOIINX XapaKTEepHbI BHEMIHUN BUJA. HUKOTHMHOBas KHCIOTa IO
KapOOKCHMJIBHOM Trpymnme o0pa3yeT KOMIUIEKC CHHEro IBEeTa C aleTartoM MeJu.
KonuyectBeHHOE oOmNpeneneHne KUCIOThl HUKOTHHOBOW MPOBOJSAT MO BBIPAKEHHBIM
KHCJIOTHBIM CBOMCTBaM METOJIOM QJIKAJTUMETPHUHU.

HukoTrHaMu1 Npy 1IETOYHOM TUIIPOJIM3E pa3iaraercs A0 aMMHUaKa, 4To SIBISIETCS
€ro OTIMYMTEIBHOM peakiuel. JTa ke peakuus JEKUT B OCHOBE KOJIMYECTBEHHOIO
onpeneneHus npemnapara MerogoM Keemgas.

JupTrinaMul HUKOTUHOBOW KHUCIIOTHI BCTYIAET B PEAKIIUIO 00pa30BaHUs MEIHOTO
KOMIUJIEKCa, KOTOpBIM 3aTeM o00paldaThIBAlOT POJAHUIOM aMMOHHUS — TIPU ITOM
obpa3zyetcss ABOMHON KOMIUIEKC 3eleHoro IpeTa. Ciab0OCHOBHBIC CBOMCTBA JieXKaT B
OCHOBE KOJIMYECTBEHHOI'O ONpEeICHUs Mpernapara MeTo1loM 0e3BOTHON alluANMETPHH.

Nnentudukanuio u konuuectseHHoe onpeaenenue JIII npooast meronamu UK n
Y ®-cnektpodpTOMETPUH.

JIII, mpou3BOAHbIC MUPUIUHMETAHO0J1a. KMCI0THO-0CHOBHBIE U
OKHMCJIUTEIBLHO-BOCCTAHOBUTEIbHBbIE CBOMCTBA. MeToIbl KOHTPOJIA KayecTBa
[IpousBoaHble TUpUAUHMETaHOJAa OObenuustor Takue JIII, kak nupumOKCHUHA
ruapoxyiopus;  (ButamuH B6), mmpumokcansdochar, MUPUANUTON W  MAPMUJIUH.
Unentudukamuioo u koauyecTBeHHOe ompeneneHue JIII mpoBoasT 1o KHCIOTHO-
OCHOBHBIM U OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIM CBOMCTBAM.
Y ®-cnekTpbl TUPUAOKCHUHA THIPOXJIOPUIA 3aBUCAT OT 3HaueHus pH:
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H,C~OH HZC~OH H,C-QH
OﬁCH‘;OH Of\(CHQOH HOﬁ,CH;OH
! i
~ NI, X
HsC ﬁﬁ HC N H.C Ea&
Lisurrep-uoH Denonat Core NO NUPMGNHOBOMY
pH HeliTpanbHbiv pH> 7 aroMmy asora, pH< 7
max, = 253 HM max, = 245 1M max, = 232 HM
max, = 324 Hm max, = 348 Hm max, = 200 numM

Hoenmuguxayuro JII1 npoBogar mo (GyHKIMOHAIBHBIM Trpynnam. Hampumep,
(EHONMBHBIA THAPOKCUI OTKPBIBAIOT PEaKIHUSAMHU C JKelle3a XJIOPUAOM, 00pa3oBaHHEM,
a30KpacHTeNeH, aypuHOBOTO KpacUTeNsl, UHAO(EHOIOB.

[Mupunokcanbpocar 0OHAPYKUBAIOT M0 ANBAETHIHONW TPYMIE IO PeaKIuu
oOpazoBanus ocHoBanus LlIudda, okucaInTeIbHO-BOCCTAHOBUTEILHBIMU PEAKITUSIMHU.

KoBasieHTHO-CBsI3aHHBIE aTOMBI CE€pPbl B MUPHUAUTONIE OOHAPYKUBAIOT MOCIE
MUHEpalIM3allMi ¢ IMHKOBOM  mbuIbto.  OOpaszoBaBmmiicss  cynbpua — [HMHKA
B3aUMOJICUCTBYEeT € (POoCcPOpHO-MOIMOACHOBOM KHUCIOTOM B aMMHA4YHOM Cpele C
o0pa3oBaHMEM KOMILIEKCA CUHETO IBETA.

WnenTudukanuio mapMuauHa MPOBOIAT MO MPOMYKTaM IIEJIOYHOTO THAPOJIH3A
MIPY HArPEBAHUH 110 BBIICTICHUIO METHIIAMHUHA CO CTICITU(UICCKAM 3aaxoM.

Konuuecmsennoe  onpedenenue  NMUPUAOKCHMHA, NHpUAOKcambdochara U
MAPUANTONA, TAPMHUAUHA TPOBOASAT METOJOM KHCIOTHO-OCHOBHOTO THTPOBAHHUS B
HeBOAHOW cpeae. [ImpumokcuHa THAPOXJIOPUT MOKHO KOJIMYECTBEHHO OIPEICITHUTh
METOJIOM AJIKAIMMETPUU IO CBA3aHHOUN XJIOPOBOIOPOJAHOM KUCIOTE.

Ilpumenenue. Kucnora HUKOTMHOBAsl, HUKOTHHAMUJ] - BUTAMUHHBIC TIpETapaThl:
nporIakTUKA U JIedeHUe nesutarpsl (aButaMuuo3 PP), B cocTaBe KOMITJIEKCHOM Tepanuu
(3abosieBaHMsT COCYJIOB, KOHEUHOCTEH, Kelue- M MOUYEBBIBOIANIUX TYyTEH, HEBPUT
JUIEBOTO HEPBA, UIIEMUYECKUI HHCYIBT U Jp.).

Hukeramua: 25%-weiii Bogubiii p-p - Cordianimum - crumyastop IHC wu
aHajenThuieckoe cpeAcTBO. HukoauH — xeueronnoe, 0akTepUIMIHOE CPEICTBO.

[Mupuaokcuna r/xi, nupuaokcaibpocar — IpU TUIO- U ABUTAMHHO3aX, Bs— mpu
TOKCHKO3€ OCpPeMEHHOCTH, TIejUlarpe, OCTPhIX M XPOHUYECCKHUX  TeMaTHTaXx,
HEITOJTHOIICHHOM THUTAHWH, JTUTEIBHO MPOTEKAIOMUX HHQPEKIHIX, TUapee, dHTEPHUTE,
JUIMTETbHOM ~ CTPECCOBOM  COCTOSIHWUHW, aHEMUH, IapKUHCOHU3ME, PaTuKYJIUTE,
HEBpAITHSIX, MMOPAKCHUSX MMEYeHH Ha (POHE mpueMa 3TaHoIa M IPOTUBOTYOEPKYJIC3HBIX
JIC u ap.

[TupuauTon — NpH TPaBMAaTHYECKUX M COCYAHMCTHIX 3a00JICBaHUSAX MO3Ta,
KOMITJIEKCHOW TEpariy ICTPECCUBHBIX COCTOSHUH, JICUEHUHN aTKOTOIBHBIX a0CTHHCHITHH
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[TapmMuIuH — NpU KOMIUIEKCHOM TEpaliuy aTepOCKIIepo3a COCYAO0B MO3ra, CepAala,
KOHEYHOCTEH; aua0eTuyeckod  peTMHONmaTHUH,  TpoMOO3€  BEH  CETYATKH;
OOJUTEPHUPYIOLIEM IHAAPTEPUUTE, TPODUIECKUX SI3BAX TOJICHHU.

Xpanam JIII mo cnucky cunbHOAEUCTBYIOMMX JIB: KHCIOTY HHKOTHMHOBYIO,
HUKeTamMua. B Xopomo yKynopeHHoOW Tape, B MPOXJIaJHOM, 3AIIHUIIEHHOM OT CBETa,
cyxom Mmecte. Hukeramua XpaHatr B OyThUIAX OpPaHXEBOro CTekia. B 3aluineHHoOM OT
CBETa, MPOXJATHOM MECTE, B XOpOIIO YKYNMOPEHHBIX OaHKaxX OpaH)XEBOTO CTEKIIa.
[Mupunokcanbpocdar - B Cyxom, 3alIUIIEHHOM OT CBETa MECTE€ IPH KOMHATHOM
temneparype. Hukoaun — npu temnepatype e Boite 20°C.

NirocTpaTuBHBIA MaTepUaJ:
- pa3aToyHbIe MaTEPUAIIbL;
- npe3enTaius Microsoft Power Point.

Jlureparypa: [lpunoowcenue 1

KonTpo/ibHBIE BOIIPOCHI:

1. [lpupogHble  UCTOYHUKHM  MOJYYEHUS  NPOU3BOJHBIX  NUPHIMHMETAHOJA U
MUPUAUHKAPOOHOBBIX KUCIOT. M3 Kakux pakumii KAaMEHHOYTOJIBHON CMOJIBI MOJYYaroT
HUKOTUHOBYIO U U30HUKOTUHOBYIO KHCIIOTHI?

2. Xapaktepuctuka Y®-cnexktpo JIII, mpon3BOAHBIX MUPUANHMETAHOJA, 3aBUCHMOCTh
oT pH cpenpl.

3. KucnotrHo-ocHOBHbIE CBOWMCTBA s UACHTHUGUKAUK mupuauHcoaepxkammx JIII,
JeKalie B OCHOBE UIEHTU(PUKALIMU U KOJTMYECTBEHHOTO OIpeIeeHHs?

4. OKHCIINTENbHO-BOCCTAHOBUTEIIbHBIC CBOMCTBA VIS UJeHTU(UKAITTT
nupuauHconepxkaumx JII, nexamniye B OCHOBE HMJIEHTU(UKALUU U KOJUYECTBEHHOI'O
onpeaeaeHus?

5. B uem cymHocTh peakiuu nupoan3a Ha MUPUAUHOBbBIE COSAUHEHNS?

6. [Ipu KakuX yCIOBUAX MPOBOJAT PEAKIUIO UACHTU(UKAINN TTHpUAnHCOoAep)ammx JITT
C JIMMOHHOM KHUCJIOTOM?

/.Ha xakux cBHOcTBax oOcHOBaHa peakuus [lunke 1 uaeHTUPUKALIT
nupuauHconepxkammx JII1?

8. Kakue nmpou3BoaHbIe coeTMHEHUsT 00pa3yroTCs Mpy poBeaeHUH peakinu [{uHke?

9. Kakue peaktuBbl NpUMEHSIOTCS B peakuuu [uHke 108 wACHTHU(PUKALMH
nupuauHconepxkammx JII1?

10. OTnuuuTensHBIC peakiuu uaeHTuguKanuu nupuauHcoaepxamumx JII1?

11. Kakue 13 HUXKe MEPEUUCICHHBIX MIPENapaToB AAl0T PEaKIUIO C PACTBOPOM Cyib(aTa
Meau?

a. HUKOTHMHOBAsI KUCJIOTA;

b. HuKOTHHAMMT;

C. HUKOJIUH;
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d. AMATHIIAMUT HHKOTUHOBOW KUCIIOTHI,

€. MapMUJIuH

12. Kakve #3 HMKE TMEPEUMCICHHBIX MPENapaToB AalOT MOJIOKUTEIBHYIO DPEAKIHI0
Hunke:

a. U30HHUA3UT;

b. dTuBazmum;

C. HUKOTHHOBAs KUCJIOTA;

d. HukoMH;

€. IUATUIAMHUJ] HUKOTHHOBOW KHCJIOTHI.

13. Kakotii JIIT Mo3xHO OOHapY>KUTH MO PEAKIUSM Ha aTOM Cepbl?
UPUIOKCHUH;

. TUPUJIUTOI;

HUKOTMHOBAs KUCJIOTA;

. HUKOJIUH;

. IUATUIIAMUJ] HUKOTUHOBOM KUCIIOTHI.

14. Kakoii JIIT moxxHO onpenenuts peakusmu TosieHca u denuura?
MUPHUIOKCHH;

. TUPHUTUTOI;

nupuaokcanbdocdar;

. HUKOJINH;

. IU3TUIIAMU]] HIKOTUHOBOU KUCJIOTHI.

15. Kakoii JIIT konuuecTBEHHO onpeaessitoT MmeToaoM Knennans?
NUPUIOKCHH;

. TUPUIUTOI;

nupuaokcanbdocdar;

. HUKOJIUH;

. TApMHU/JIUH.

16. Ilpumenenue JIII, mpoW3BOAHBIX NHUPUIMHMETAHONA W MUPUIUH-3-KapOOHOBOM
KHUCJIOTBI B MEJIULIUHE.

17. CrabunbHocTh W ycioBusi xpaHeHus JIII, mMpou3BOOHBIX NUPUAMHMETAHOJA U
MUPHUINH-3-KapOOHOBOW KUCITIOTHI

P00 o ©®o0 o

©T 00T
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5-1exknus

Tema: IlpousBoaHble MUPUANH-4-KAPOOHOBOI KHCJIOTHI

Hean: hbopmupoBanne y oOy9aroniuxcst 3HaHUN 0 PU3HIECKUX U XUMHUYECKUX CBOMCTBAX
JEKApCTBEHHBIX  CPEJCTB,  MPOU3BOJAHBIX  MNUPUAUH-4-KapOOHOBOW  KHUCIOTHI,
(hapMaKkoIeHBIX METOJaX WX MCCIICIOBAHUS.

Te3ucekl Jekuun
Ilaan:
1. JIII, mpou3BoiHbIC TUPUINH-4-KapOOHOBOM KUCIOTHI. [Ipeanochuiku
co3gaHusi, crocoos! mosyuerus JIII.
1. ®usnueckne u xumuyeckue cpoiictBa JIII, TpeOGoBaHMS K KayecTBY, METOIbI
aHaJIn3a:
* UACHTU(UKAIIHS.
* aHaIW3 YUCTOTHI.
* KOJMYECTBEHHOE OIPEICIICHUE.
3. [Ipumenenue B Menuuune. CTaOUIBLHOCTD, YCIOBHS XpaHEHUS.

W3 npou3BOJHBIX W30HUKOTHHOBOW KHCIIOTHI MPUMEHSIOT U30HUA3HU U (PTUBA3U]
— KaK IPOTUBOTYOEPKYJIE€3HbIE CPENCTBA.

Hanuune B CTpyKType H3ydaeMblX MpPENapaToB CUCTEMbl MNHPUIUHA U
TMAPA3MHOBOM  YacTH  MOJIEKYJbl OOYCIIaBIMBAET JIETKYI0 OKHCISEMOCTh, YTO
HE00X0JAMMO MOMHUThH MPHU M3TOTOBJIICHHH, XpPAHEHH MPENapaToB U HX JIEKAPCTBEHHBIX
dhopm.

N3ydenne (PU3HYECKHUX, XUMHYECKUX CBOWCTB, B3aMMOCBSI3H XHMHYCCKOU
CTPYKTYpBI C PEaKLIMOHHON U (HhapMaKoJIOTHUYECKON aKTUBHOCTBIO, BBISIBICHUE OOIIMX U
YAaCTHBIX MPU3HAKOB (QOpMHUpPYET NMpodhecCHOHATBbHOE MBIIIUIEHHE U pellIeHue sfaa 3ajad
M0 KOHTPOJIIO KauecTBa JICKApPCTBEHHBIX MpErnapaToB MPOU3BOJHBIX MUPUAWH-3- U 4-
KapOOHOBBIX KUCJIOT.

Xumuueckue ceoucmea u Memoosl AHAIU3A

1. Iluponu3z. llpu HarpeBaHUM KpPUCTAUIMYECKUX BELIECTB, MPOU3BOIAHBIX
NUpUANHA C KapOOHATOM HaTpus, 0Opa3yercd NHUPUIIUH, OOHApY>KMBAaEMbI MO
XapaKTEPHOMY HENPHUITHOMY 3aIlaxy.

2. lleemnas peaxyus c JAUMOHHOU KUCIOMOU U YKCYCHbIM aneuopuoom._llpu
HArpEBAaHUM IIpernapara C KPUCTAJUIMYECKOU JIMMOHHOM KHUCJIOTOM M YKCYCHBIM
aHTUIPUIOM BO3HUKAET BUILHEBOE OKpAlllBaHUE.

3. Obpa3zosanue noOIUMEMUHOBLIX Kpacumeneu HPOU3BOOHbIX 2NYIMAKOHOB8020
anvoezuoa (peaxyus L{unxe). JlaHHas peakuus xapakTepHa AJsi IPOU3BOAHBIX MUPUAUHA,
UMEIOLINX CBOOOIHBIE 2-€ U 6-€ MOJIOKEHUSI OTHOCUTENbHO rerepoaroMa azota. CyTh
peaKkuMM 3aKJIoYaeTcs B PACIUEINIEHUM MHUPUAMHOIO LUKIAa Ipu AeicTBuM 2.4-
IUHUTPOXJOpPOEH30Ja B INEJIOYHOM cpene ¢ oOpa3oBaHHEM  MPOU3BOJHOTO
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[JIyTaKOHOBOTO ajbjaeruaa. CHadaja MPOUCXOAUT obOpasoBanue comu mnupuauHa (1),
KOTOpasi MmoJ ACHCTBHEM TMAPOKCUAA HATPUS IMOCIE PAa3MbIKAHUS MUPUAMHOBOTO LIMKJIA
MpeBpallaeTcsi B IpOU3BOIHOE ITyTakoHOBOTO anbaeruaa (I1), okpamienHoe B Oypsoiit uiam
KpacHblil 11BeT. [IponU3BOIHBIE TITYTAKOHOBOTO AJIbJIETUA-MAJIOYCTOMUYHNBBIE COSUHEHUS,
B pe3ysibTaTe THJIPOJW3a IMpeBpamaronyecs B TiyrakoHoBbid ampaerun  (I1),
CYIIECTBYIOMUNA B 2 TayTOMepHBIX ¢opmax. HartpueBas coiab €HOIBHOU (DOPMBI

IIYTAKOHOBOT'O aJIbACTHUAd UMCCT )KGJITYIO_OK 4CKYy:
Cl < |
N
/ NOZ tO N+
Iy + ——» Cl
X NaOH NO, A QN %
N Cnupt KOH
NO; Crupr

| NO: _

Xopuz 3aMEIEeHHOr0

2,4-nuHUTPODECHAT-

nupuguaus (1)

7
< | Q\ Ho\(j
N + H~ C NH
—
- KCI NO>
NO2
— A Kap60HI/IJ'IBHa$I
I'uapokceny 3amereHHoro dopma Kentoro, KpacHO-OpaH)KEBOTO WIIH 6yporo

2,4-mHATPO D CHIIITAP U TTHAS BeTa TIPOM3BOIHOE

ampaeruza (11)

[IIyTaKOHOBOTO

Tuponnd &

72t

HO ©
TayromepHas hopma riayrakoHoBoro aiapaeruaa (111)

B kadecTtBe pacHIeIUIAIONIEr0 areHTa BMeCTO 2,4-AMHUTPOXJIOPOEH30/1a MOMKHO
HCIIOJB30BaTh JAPYTUE COCAWMHEHUsI, HapUMep, XJoppoaaH (MOoJydaeMblii U3 poJIaHuaa
amMmMoHUs U xJiopamuHa b) wim 6pompopan. [Tpu sTom Takke 00pa3yeTcs TIIyTaKOHOBBIM
aJpJETuJl, KOTOPBIM Janee KOHACHCUPYIOT C aHWJIMHOM JUIA TOJIYYEHUS OKPAlIEHHOrO
COCJIMHECHUSA:

7
@ + CICNS —s0m

N

H2N

Al O
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]

C C
1 TN

N N
JluaHUNT 1y TaKOHOBBIH
ajbJIerus

_>H

Peaxkyuu  xucnommo-ocnognoco muna. JlekapCTBEHHbIE CpEACTBA  TPYIIIIBI
NUpUAMHA B OCHOBHOM  HMMEIOT  aM(OTEepHbI  XapakTtep,  0OYCIOBIIEHHBIN
COOTBETCTBYIOIIUMH CTPYKTYPHBIMHU DJIEMEHTAMH HX MOJICKYJI.

Kak a3zorcomepxkainiye OpraHMYeCKHME OCHOBAHUS Ipenaparbl 3TOW TPYIIIbI
00pa3ylOT KOMIUIEKCHBIE COCAMHEHUS C OONICANKATOUAHBIMU  OCATUTEIBLHBIMU
peaktuBamu (peaktuBamu Jltoromns, [parennmopda, Maiiepa, pactBopamu (HochopHo-
MOJTHO/IEHOBOM, KPEMHEBOJIb(PPAMOBON KHCIIOT, TAHUHOM U JIp.).

JlexapcTBEHHBIE BEIIECTBA JAHHOM TPYMIBI, CoOAEpXkKalfe (YHKIIMOHAIbHBIC
TPYNIbl  KUCIOTHOTO XapakTepa (KapOOKCWIbHYIO, aMUAHYI0, (EHOJIBHYI0 U Ap.),
BCTYNAIOT BO B3aUMOJCHCTBUE C COJIAMH TSDKEJIBIX METAJUIOB C OO0pa3oBaHUEM COJei
(Jaie KOMITJIEKCHBIX ), UMEIOIIUX XapaKTePHbIN BHEITHUI BUJL.

Ananuz kayecmea uHOUBUOYAIbHBIX 1EKAPCMEEHHBIX 8eUeCME

H3onuazuo. Kucnomno-ocnognvie ceouicmea. Ilpenapatr siBisieTcsi aM(OJIUTOM.
OCHOBHBIC CBOWCTBA CBSI3aHBI ¢ HAJTUYHEM MUPHUIUHOBOTO aTOMa a30Ta ¥ aMUHOTPYIIIIBI
B THAPA3UHOBOM (PparMeHTe, KUCIOTHBIC — C HATMYUEM aMUTHOU TPYITITHI.

Bocemanosumenvuvie ceoticmea. BoOCCTaHOBUTENbHBIE CBOMCTBA HW30HUA3WA
0OyCIIOBIIEHBI MPUCYTCTBHEM OCTaTKa TuiapasuHa. [ @ mis waeHTHGUKanuyU mpenapara
MpeiaracT peakiiny OKUCICHHS N30HNAa31a aMMHUAYHBIM PACTBOPOM cepedpa HUTpaTa u
Menu cynbdara:

O O
I |
C—NH—NH: C — ONH4

7 7
]+ 4[AgINHYINOs +H:0 — [ 1)+ Nat+4Ag] + 4NHINO; + NHs 1
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Ecnu peakuuio mNpoBOIUTH B HEUTpajdbHOM cpeie, cHadajla MPOUCXOIUT
o0pa3oBaHHE KOMIUIEKCHOW COJM, a 3aTeM (IpH HarpeBaHWU) IPOLECC IMEPEXOIUT B
OKHCIIUTETHHO-BOCCTAHOBUTENBHBIH C BBIJCICHUEM METAJUTMUECKOTO cepedpa.

Peakuus ¢ Menu cyiabpaToM TakKe MPOXOJUT B 2 CTaAWH. 3a CUET KUCIOTHBIX
CBOMCTB HM30HMA3WJa CHayajla 0OpaszyeTcs KOMIUIEKCHasl coiib roiyboro mpeta. [lpu
MOCJIEIYIOIIEM HArpeBaHWM MPOUCXOJIUT OKHUCIIEHHE Ipenapara (Kak THApasujua) c
MOJIyYEHUEM  JKEJITO-3€JIEHOTr0, a  3aTeM  IPA3HO-)KEINTOr0  OKpPAIIMBAHHUS  C
OJIHOBPEMEHHBIM BBIJIEJIEHUEM ITy3bIPHKOB Ia3a.

MeTonuku KoJU4YecTBEHHOro omnpenenacHusi. ['d  permameHTUpPYET METOIUKY
oOpaTHOM HOIOMETPUU B MPUCYTCTBHM HEOONBIIOTO KOJMYECTBA WIEJIOUM U HATPUS
rujipokapOoHara (A HeHTpaiau3aluuu oOpas3yrolencs KHCIOThl HOJ0BOJOPOIHOMN).
CyMMapHO€ ypaBHEHHE PEaKLIUN:

ﬂ 30 MuH

C - NH - NH, ggjéHo%M MecTe COONa

“ N +No+4Nal+5CO; +4H0
N

7
I} + 2I,+5NaHCO;
N

M30bITOK CTaHJAPTHOIO pacTBOpa HoJa OTTHUTPOBBIBAIOT PACTBOPOM HATPUS

THOCYyJb(para:
I,+2 Na,S,03 = 2 Nal + NayS406

B M® npuBener OpoMaToMeTpUYECKUN METOJI KOJTHMYECTBEHHOTO OIPEACIICHUS
M30HHUA3U/IA.

®@mueazuo. Kuciomno-ocrnoeuvie ceoticmea. Ilpenapar apiusercs ampoIuToM, U
9T0 cBoiicTBO ['d wmcmonp3yeT mpu ucnbiTaHUU ToanuHHOCTH. [Ipm noOaBieHun K
COUMPTOBOMY pacTBOpYy (THUBa3UAa HECKOJIBKUX Karelb PacTBOPA LIEIOYU CBETI0-KEITOE
OKpallMBaHUE TMEPEXOIUT B sIpKo-kenToe (oOpazoBanue ¢enonsta). [locnenyromee
MOCTENIEHHOE TMpUOABIICHUE pPacTBOpA COJSHOW KHCJIOTHI MNPUBOJAUT CHavajiga K
0CJIA0JICHUIO OKpalIuBaHus (MoJieKylisipHas ¢(opma), 3aTeéM — BHOBb K YCHUJICHUIO O
SIPKO->KEJITOro (cosieBas popma o OCHOBHOMY IIEHTPY).

Kak ruapaszon ¢tuBazua mojBepraeTcsi THAPOJIMTHYECKOMY PACIHICIUICHUIO IO
aMUJHOM W a30METMHOBOW TpyIIaM C O0Opa30BaHHUEM W30HUKOTHHOBOW KHUCIIOTHI,
rujpa3rHa U BaHWIMHA (OOHApPYKMBAETCS TO XapaKTEpPHOMY 3amaxy). DTa peakius
Takxke npuHsaTa '@ B kKauecTBe UCTIBITAHUS TTOJIMHHOCTH:

i 0 0
I
C-NH-N=C C - OH &
o .
> H
7 HCI 7
+ - +
| | ocH, X | NH2 — NH2 D" 5o
N

OH OH
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Boccmanosumenvhvie ceoticmea hTruBazuaa MpoSBISIOTCS TOCIE THIPOJIN3A.

Konuuecmseennoe onpedenenue (pruBazuma MPOBOAIT METOAOM KHCIOTHO-
OCHOBHOI'O TUTPOBAHUS B CPeJe JEASHON YKCYCHOM KucaoThl (TutpanT — 0,1 H pacTBOp
XJIODHOW KHCIIOTBI) WJIH C TIOMOIIBIO OKHCIUTEIbHO-OCCTAHOBUTEIBHBIX METOJIOB,
Hampumep, HomatoMmerpuu. llpemapar cHavaia MOABEPralOT KHUCIOTHOMY THAPOIH3Y
KUIITYEHUEM C PacTBOPOM COJISTHOM KUCIOTHI. [lo OKOHUaHMM THApoJiM3a HOOABIISIIOT
XJI0pohOpM U TUTPYIOT 00pa3oBaBiiuiics cBoOoaubIi ruapasud 0,1 H. pactBopom KIO3
710 00eCIIBEYMBAHUS XJIOPOPOPMHOTO CIIOS:

5 NH; — NH; +4KI103+4HCIl= 5N,+21,+ 4 KCI+ 12H,0
KIOs + 21, + 6 HCI=5 ICI + KCI + 3H0.

W3oHuaszua, GruBazua — npoTUBOTYOEpKyie3Hble cpeacTBa. M30Hna3ua BXOIUT B
Kiaccupukanuio MexXayHapogHOTO coro3a Mo Oopb0de C TyOepKyn€3oM Hu, Hapsay
¢ pugamMOuUMHOM, OTHOCHUTCA K MpenapaTtaM IepBOro psna (To ecTb Haubosee
s pextuBHbIM). [IpuMeHsieTcs B cOCTaBeé KOMOMHUPOBAHHBIX CXEM JICUEHUS] COBMECTHO
CO CTPENTOMUIIMHOM, PU(DAMIIUIIMHOM, TUPA3UHAMHJIOM, 3TaMOYTOJIOM.

B PK u P® wu3oHua3uj BKIWOUYEH B MEPEUYCHBb KU3ZHEHHO HEOOXOIUMBIX H
BaxkHeimux JIC:

v’ tabnerkxu 100-300 mr;

v" pactBop 10% I HHBEKIIUIA.

v' CunsHozeicTByrommue JIIT.

v' B X0polIo yKyIOPEHHOW Tape, B MPOXJIAJHOM, 3allUIIEHHOM OT CBETa, CYyXOM

MECTE.

OtHOcATCS K cnUcKy cuibHOAEUCTBYOMKX JIII. XpaHAT B XOpOIIO yKyNOPEHHOM
Tape, B IPOXJIaJHOM, 3aIIUIIEHHOM OT CBETa, CYXOM MECTE.

HNinrocTpaTuBHBIN MaTepuaJl:
- pa3gaToOYHbIE MATEPUAIIBI;
- nmpe3enTars Microsoft Power Point.

Jlureparypa: /lpunosxcenue 1
KoHTpoJibHBIE BONIPOCHI:

1. Yem oTnuyaroTcsi TUAPA30HBI OT TUAPa3uaAoB? JlaiiTe cxemy MoIydYeHUur TUAPA3ZUIOB U
TUAPA30HOB?
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2. MOXHO JM OTJIMYUTH MpenapaThl M30HUA3uA U (TUBA3U] MO BHEIIHEMY BUAY U IO
pPacTBOPUMOCTH.

3. Xapakrepuctuka Y ®- u UK-cnekTpoB n3onuasuaa u Gprusasuaa.

4. O0mue peakuuu UACHTU(UKAINKA HA TUPUIUHOBBIA LHUKI, CyThb METOIUK, XUMH3M
pEaKInil:

a. peakLus UpOIH3a,

b. peakius ¢ TMMOHHOM KUCIIOTOM.

C. peakuus [{uHke.

5. O0bsicHUTE CMOCOOHOCTH HM30HMA3WAa W (TUBA3MUIAa BCTYNATh B OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIMH, IIPUBEIUTE IPUMEPHI UCIIOIb30BAaHUS UX B KAUECTBEHHOM
Y KOJIMYECTBEHHOM aHAJIU3E.

6. Kakoli peakuuei onpenensioT THAPa3uH, 00pa3yloUnics Mpu HIEJTOYHOM THIPOIU3E
n30HMaznaa?

7. MOXHO JM HCIOJB30BaTh peakuuio (THUBa3WAa ¢ KUCIOTaMU U IIEJIOoYaMH s
ONpEeaEIEeHNS OJJIMHHOCTH?

8. [loxBepraerca nmu GTUBA3UI TUAPOJIUTHIECKOMY PACHICTITICHHIO, KaK MPOBECTH 3TY
peakuuio?

9. Otnmyarores u o (papmakosormaeckomy G heKTy n3oHna3ua u GpruBazu?

10. Kak ompezaensitoT mpuMech THApa3ua MU30HUKOTHHOBOW KHUCJIOTHI BO (TUBazujie?
[louemy pacTBOp AOKEH JaTh NOCHUHEHHE MHOJOKpaxMallbHOW OymMarn HMMEHHO B
TEUYECHUE 3 MUHYT?

11. ®apmakoneiHblid  METOA  KOJUYECTBEHHOTO  OMNpEACNIEHHUs  W30HHMA3uAa  —
OpomaToMeTpus, yCI0BUS MPOBEACHUS, XUMHU3M PEaKIIHH.

12. AnpTepHaTUBHBIE METO/BI KOJIMYECTBEHHOIO ONpEAEIECHUS N30HUA3UIA.

13. XumMu3M peakiuu HoJaTOMETPUUYECKOTO METOJa KOJIMYECTBEHHOTO OIpe/leeHHUs
dbtuBazumga. OOBSICHUTE CYTh PEAKIINH.



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA [SKMA)} MEDICAL
AKADEMIASY | |, | ACADEMY
«OHTycTik KasakcTaH meanuuHa akagemuace» AK N Y/ AO «KOxHo-KasaxcTaHcKast MEAULIMHCKAS aKafeMusT»
Kadenpa dpapmaneBTHIeCKOi 1 TOKCUKOIOTHIECKON XUMUH 044-55/
JleKIMOHHBIH KOMILIEKC II0 JUCHUILTHHE «DapMaleBTHYecKas XUMUI-2) 39 c1p. u3 130
6-J1eKus

Tema: [Ipou3BoaHbIie TPOIIAHA

Heab: popmupoBanue y oOydaronnxcst 3HaHUH 0 U3MYECKUX U XUMUYECKIX CBOMCTBaX
JICKapCTBEHHBIX CPEACTB, MPOM3BOAHBIX TpolaHa, (apMaKOMEeWHbIX METOAaX UX
HCCIICIOBAHMSL.

Te3uchl JeKINHA
Ilnan:
1. Knaccudukarusa JII1, mpousBogHsix Tporana. Mctopus co3maHus U IPUMEHEHH S
JIC. Ontryeckasi akTUBHOCTD U BUJIbI U30MEPHUU B PSIAY.
2. Ou3nvecKue 1 XMMUYCCKHE CBOMCTBA, TpeOOBaHMS K KaUueCTBY M METOJIbl aHAIM3a
JITT. Ananu3 kadyecTBa MHAUBUAYabHbBIX JIIT.
3. CrabunpHOCTH U ycioBus xpanenus JIIT.

Kaaccudpuxanus JIII, npousBoanbix Tponana. Mcropust co3nanust u
npumenenust JIC. Onruyeckass akKTUBHOCTDH U
BU/IbI M30MEPHH B PAAY

JlekapcTBEHHbIE IIpemapaThl, MPOM3BOAHBIE TpoIllaHa oO0JAAalT IIHPOKUM
cnekTpoMm (papmakosiornyeckoro AercTBus. 1[0 XMMHUECKOW CTPYKType NPOU3BOIHBIC
TpOMaHa MNPEACTABISAIOT COO0OM OHMIMKINYECKME OCHOBAaHMS, COCTOSAIIME W3 JABYX
KOHJICHCUPOBAHHBIX LIMKJIIOB MMUPPOJIUINHA U IUNIEPUANHA.

[lo XMMHYECKOMY CTPOEHHUIO JIEKAPCTBEHHBIC IpEnaparsl, IPOU3BOAHBIE TPOIIAHA
MOTYT OBITh pa3/ejeHbl Ha JBE OCHOBHBIE TPYIIIbI: MPOU3BOAHBIE CHOUpPTA TPOIMHA U
DKTOHUHA.

PapmMaKoJIOru4ecKass aKTUBHOCTh HM3y4aeMOM TPYNIIbI MPENapaToB HAXOAUTCS B
3aBHCHUMOCTH OT CTEPEOCTPYKTYpPbI, B CBSI3M C Y€M IPOU3BOJHBIC TpONUHA 00JanaroT
MUJIPUATUYECKUM, a [POU3BOAHBIE IICEBIAOTPOIIMHA - MECTHOAHECTE3UPYIOLIUM
nerctBueM. Ctepeon3oMepusi OKa3blBAE€T BIMSHUE HE TOJIBKO HAa (PapMaKoJIOIHYECKYIO
aKTUBHOCTb, OHA TAaKXX€ BJIMSIET HA XMMHUYECKHE U (PU3NUYECKHUE CBOICTBA HM3y4aeMbIX
COETMHEHU.

duznyeckne, XUMUYECKHE U  (PApMaKOJOTHMYECKHE CBOMCTBA  M3y4aeMbIX
COCAMHEHNN HaXONATCS TAKXKE BO B3aUMOCBS3M C XHMHUYECKOW CTPYKTYpOU
MIPOU3BOJIHBIX TPOIIAHA.

Heo0xoaumMo OTMETUTh, YTO U3yYaeMble COCTUHEHUS SIBISIIOTCS TOKCUYHBIMU IS
OpraHM3Ma YeJIOBEKa U B OCHOBHOM OTHOCSITCS K CHUCKY A. B XMMHYECKOM OTHOILIEHUU
npernapaTsl, IPOU3BOAHBIE TPOMIAaHA MOYKHO PAaCCMOTPETh, KaK CIIOKHbIE 3(HUPBI, KOTOpPbIE
[IPM  HENPaBUJIBHOM XPAaHEHHMM MOTYT MoABeprarbca Tuaposmsy. ClenoBaTelbHoO,
u3ydeHue (U3NYECKUX, XMMHUYECKUX CBOMCTB, B3aUMOCBSI3U XUMUYECKOW CTPYKTYpHI C
(hapMaKkoOJOTUYECKON AaKTUBHOCTHIO, CIOCOOOB TIONYYCHHUsI, XPAHEHHsS HEOOXOINMBI
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OyayiieMy CHCIHAIMCTY JJIA pPEmIeHUs MPOPECCHOHANBHBIX 3aJad IO KOHTPOJIIO
Ka4yecTBa JIEKAPCTBECHHBIX MPENapaToB MPON3BOIHBIX TPOIIAHA.

K manHOW Trpymme JEeKapCTBEHHBIX BEIIECTB OTHOCATCS QIKAJIOWUILI U HUX
CUHTETUYECKHE aHAJOTH, B OCHOBE KOTOPBIX JICKHT CTPYKTypa TpomaHa — 8-meTui-8-
azabunukio-[3,2,1]okrana. Tponan — OUIMKIMYECKass KOHJIEHCUPO-

BaHHAs CHICTeMa, 00pa30BaHHAS MMUPPOTUINHOM U TTUTICPUITHOM:

H:C-N

Tporman

AJKanousipl TPYOIbl TpPONaHa pa3lefissioT Ha MOArpymnbl: 1) MNpPOU3BOAHBIC
aMUHOCTIMPTA TPOMHHA (ATPONHUH, THOCHHUAMHUH, CKOMOJIAMUH) U 2) IPOU3BOJHBIC
OKCHUAMHUHOKHUCIIOTHI SKTOHMHA (KOKaKH):

HsC HsC
X X

| |

H
Tponun DKroOHUH

B TponuHe cnupToBas rpymnmna HaxOAUTCS B aKCUAJIbHOM TOJIOKEHUU, B SKTOHUHE
— B JKBaTOpHaIbHOM. [IpOCTpaHCTBEHHOE CTPOCHME JIEKAPCTBEHHBIX BEILIECTB TPYIIIHI
TpomaHa MpsIMYI0 CBsI3b C (papMmakosiorudeckum 3¢ dexrom. Tak, mpou3BoHbIE TPOIHHA
OKa3bIBAIOT ~AHTUXOJIMHEPTUUECKOEe JEHCTBUE, KOKaWH (MPOU3BOJHBINM HSKTOHUHA)
00JiajaeT MECTHOAHECTE3UPYIOIIUM M HapkoTudeckuM dPdekramu. Ilo xummdeckomy
CTPOCHHIO JIEKAPCTBEHHBIE BEIIECTBA TPYIIBI TPOMAaHa SIBISETCS CIOKHBIMU dPupamu c
Pa3TUYHBIMHA OPTAaHUYECKUMH KUCIOTaMHU (TPOTIOBOM, MUHAAIBHON, OCH30WMHOW U Ap.).

JlekapCcTBEHHBIE BENIECTBA 3TOW TPYMIbI, NPEUMYIIECTBEHHO SBISIONIUECS M-
XOJIMHOOJIOKATOpaMH, TIOAPA3ICTSAIOTCS Ha 3 TOATPYIIBL: TPUPOJHOTO MPOUCXOXKICHHUS,
CUHTETUYECKHE U  TIOJyCUHTETHYECKUE, MOIUDHUIIMPOBAHHBIE TIO  KHUCIOTHOMY

dbparMeHTy, CHHTETHYECKHE, MOAU(UIIMPOBAHHBIE IO CIOUPTOBOMY M KHCJIOTHOMY
dbparmMeHTam.
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dusnyecKkre 1 XUMHUYeCKHe CBOMCTBA, TPeOOBAHUSA
K Ka4ecTBY 4 MeToabl aHaau3a JIII

Ilo ¢usuueckum ceovicmeam JII1 mpencTaBisOT co0oil Oenble KPUCTATTHICCKUE
MOPOIIIKH, JJIs TpormadeHa U TpomanuHa MOKET OBITh XapaKTEePeH CEPOBATO-KPEMOBATHIN
orteHok. Jlyist Bcex JIII xapakTepHa TemriepaTypa IUIaBICHUSI U yJIeJIbHOE BpallleHUe (3a
WCKITFOUCHHUEM TPOTIAIHA), YTO MOXKET OBITh UCTIOJIH30BAHO ISl HACHTH(DUKAIINH.

Xumuueckue ceoticmea u memoovl auanusd. Bce TNpUBEACHHBIC BBIIIE
JIEKapCTBEHHBIEC BEIIECTBA TPYIINbl TPOIKUHA U SKTOHUHA SIBJISIOTCS COJIIMU TPETHUYHBIX
WY  YETBEPTUYHBIX AMMOHHEBBIX OCHOBAHMM, MO3TOMY [JIi BCEX XapaKTEPHO
B3aUMOJICUCTBUE C 00WeanKaAIOUOHBIMU OCAOUMETbHBIMU PEAKMUBAMU.

Buvioenenue nepacmeopumvix ocHosanuil W3 BOJHBIX PACTBOPOB JIEKAPCTBEHHBIX
BEILIECTB I'PYIIIbI TPONaHa (SIBJISIOMIUXCS COJISIMU) MIPOBOJIAT MPHU JT00ABICHUU pacTBOpa
ammuaka. lIpuMeHeHHe [ OCAXKIEHHS OCHOBAHMM BOJHBIX PAacTBOPOB IIENOYEH
HEXeaTeNbHO, TaK KaK IMPU ATOM OyAeT MPOXOIUTh THAPOJIU3 IPEHapaToB KaK CIOKHBIX
3(upoB.

Kak crnoxsble »>Qupbl yKa3aHHbIE Mpemnaparbl BCTYNAlOT B PEAKIHIO
TUAPOKCAMOBOM MPOOBI, TUAPOTUTHUYECKOTO PACIICIUICHUS U TIepedTepruUKaIIHU.

Peaxyusi  Bumanu-Mopena XxapakTepHa i CIOXHBIX 3(UPOB  HEKOTOPHIX
apoMaTUYEeCKUX KUCI0T. PaccMOTpuM ee MexaHW3M Ha MPUMEpE aTpoNuHa.

K HeckoabKMM KpHCTaJlJlaM BEIECTBA B BBIMAPUTEIIBHOM yailike no0aBisitoT 3-4
KaIUIM OCTATKa a30THOM KOHLUEHTPUPOBAHHOW U yIIapUBarOT J0cyxa. OCTaTOK CMauynBaroT
HECKOJIbKUMH KaIlIIMU CIMPTOBOTO PAacTBOpA T'MAPOKCHIA KAJIUS M alleTOHA; BOZHUKAET
(roeTOBOE OKpAIlIUBaHUE:

@ HNO3 kon. N2 4@
R—C|H RS R—C|H4©—> R_(|3|

CH20H CH,0ONO, CH>

NO>

ATponuH JvHuTpOaTponvH Hurpoanoarponux
R — ocrarok TponuHa

IIpy wHarpeBaHum nmpemnapara ¢ JIbBIMALIEH A30THOW KHUCJIOTOM TIPOUCXOIAUT
HUTPOBAHHE APOMATHUYECKOTO KOJblla B 4-M TMOJOXKEHUU U OJHOBPEMEHHO —
sTepuduKanms COUPTOBOro ruapokcuaa. OT o00pa3oBaBIIETOCS JUHUTPOATPONHMHA B
KECTKUX YCJIOBHUSIX JIETKO OTIICTUIACTCS MOJICKYJIa BOJBI M 00pa3yeTcss HUTPOATPOTIHH,
KOTOPBIN B LIEJOYHOM CPEAE BHOBb MPUCOCAUHSET BOAY, IIPEBPAILASICh B HUTPOATPOIIHH:

NO:
Hutpoamoarporiua ~ + HoO————» R— TH—@

CH2OH
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HutpoaTponud B ILIENIOYHON cpene oOpasyeT ME30MEpPHO CTaOMIM3UPOBAHHBIN
KpPAaCHUTENb a3a0KCAaHOJIOBOTO TUIA

Peakmust otkpeita Butamu B 1881 1., mo3maee moagmdunmpoBana MopeHnom. bes
n00aBJeHMs alleTOHA peaklys Majo 4YyBCTBHUTENbHA, HO Oojee cmeuuduuna. Criemyer
OTMETUTh, YTO B PEAKIMIO BCTYMAIOT HMEHHO CI0JCHble 2¢hupbl, HO HE KHUCIOTHI
(TpomoBasi, MUHJATIBHAS U JIP.).

MeToapl  KOJMYECTBEHHOTO OIpPEACTCHHsI OCHOBAaHbI Ha CJIabbIX OCHOBHBIX
CBOMCTBAX JICKAPCTBEHHBIX MPENapaToB, IOATOMY OCHOBHBIM SIBJISIETCSI METO]T O€3BOTHOM
HEUTpaIU3alyH.

AnkanmuMeTpuss B TPUCYTCTBHHM OPTaHMYECKUX pACTBOPUTETEH MOXKET OBbITh
PEKOMEH0BaHA JIsl KOJTMYECTBEHHOTO aHAJIN3a MO CBSI3aHHON MUHEPAJIbHON KUCIOTHI.

N3 (pu3nko-XMMHUYECKUX 4Yallle BCEro Hucrnosb3yercs YD-cnekrtpodhoToMeTpus,
®OK 110 oOKpanieHHbIM MpoayKTaM peakiuii, BOXX.

Ilpumenenue. AtponuHa cynbpaT - mnpu OpOHXHUAIBHOM acTMe, crazMax
KHMILIEYHUKA, MOYEBBIX MyTed. ATponuHa cyiab(aT, CKONOJAMHUHA TUAPOOPOMUL,
roMaTponuHa ruapodpoMus - B odTansmosiorud. CkomojaMuHa THIAPOOpOMHA —
YCIIOKAMBAIOIIEE CPEACTBO B  HEBPOJIOTMYECKOW MPAKTUKE. TpomamvH — TpH
MapKUHCOHU3ME, CHACTUYECKUX Mape3ax, Mapainyax, OpoHxuaibHOU acTMme. TpomnadeH -
IUIsE  JICYEHUS HApPYIIEHWH TNepuepUuecKoro KpoBOOOpalieHusi, KyNUpPOBaHUS
TUTIEPTOHUYECKUX KPU30B.

Cmabunvrocms u ycnosus xpanenust JII1. Sinosuteie JIC: arponuHa
cynb(dar, ckormojaamMuHa TUIPOOPOMH I, KOKaHA TUIPOXJIOPH, TPOIIALIMH, TOMATPOITMHA
ruapoopomu. Bee JIIT xpaHsaT B XOpoIio yKYIOPEHHOM Tape TEMHOTO CTEKIIA, B CYXOM,
3alUIIEHHOM OT CBETa U BJIAaru MECTE.

HNanrocTpaTuBHBIN MaTepuaJl:
- pa3gaToOYHbIE MATEPHUAIIBL;
- mpe3enTarus Microsoft Power Point.

Jlureparypa: [lpunoocenue 1

KoHTpoJIbHBIE BOIIPOCHI:

1. O6mras xapakTepuCTUKA JIEKAPCTBEHHBIX MPENapaToB, MPOU3BOIHBIX TPOIIAHA.

2. lcToYHMKY TIOJTyYeHHS JISKQPCTBEHHBIX MPETMapaToB, MPOMU3BOIHBIX TPOMIAHA.

3. Hamumure pycckue, naTHHCKWE, pallMOHAJIbHBIC HAa3BAaHUS HUXKE TPUBEICHHBIX
JIEKAPCTBEHHBIX ITPEMAPATOB MTPOU3BOAHBIX TPOIIAHA:

< of
N-CHs O-ICI-CH-CeHs * HBr
0]
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/CGHS
N-CHs O-(I:I-CH * HCI
O CeHs

4. CBs3b XMMHUYECKOM CTPYKTYpbl C OHOJOTHYECKOW aKTUBHOCTBIO B  pAdY
JIEKapCTBEHHBIX MPENapaToB MPOU3BOIHBIX TPOIIAHA.

5. B3aumocCBsI3pb ~ XMMHUYECKOW  CTPYKTYphl  KOKamHa  TUAPOXJOPUAA C  €ro
MECTHOAHECTE3UPYIOLIUM JICHCTBUEM.

6. Buael n3oMepuu, xapakTepHble ISl MpEnapaTroB, NPOU3BOAHBIX TpPOMAaHA U HUX
3HaYeHHe JJIs1 OMOJIOTUYECKON aKTUBHOCTH.

7. Kakas xoHpopManus sBIseTCs HanOojee BEPOATHOM A aTpoluHa: Gopma «cemian
WJIU «Kpecay?

8. O6mmas cxema CHHTE3a MPernapaToB, MPON3BOIHBIX aTPOTIaHA.

9. ®usnyeckue CBOWMCTBA JEKAPCTBEHHBIX MPEMapaToB, MPOM3BOIHBIX TPOIIAHA.

10. MoHo 51 IO (PU3HUYECKUM CBOMCTBAM OTIIMYUTH MpEnapaThl JaHHOW TPyIIIbI?

11. 3a cyer KakuxX CTPYKTYpPHBIX (PparMeHTOB MPOU3BOIAHBIE TPOIMAHA MPOSBIISIIOT
OCHOBHBIE CBOMCTBA M KaK OHH HCIIOJIB3YIOTCS B AaHAMJI3E MPENapaToB?

12. Kak BimsieT Ha OCHOBHBIE CBOWCTBAa BBEJCHUE AJIKHWIBHBIX DPAIUKAIOB B ITHKI
MUAPPOJIHIUHA?

13. T'upponuTHueckoe pacuieryieHUe MpenaparoB, MPOU3BOIHBIX TPOIaHa.

14.  OkMCIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA W WX HCHOJb30BaHUE IS
UACHTU(DUKAIINY TPEenapaToB, IPOU3BOIHBIX TPOIAHA.

15. Kakwue mpenaparbl U3 IMPOU3BOJHBIX TPOIAHA CIIOCOOHBI NaTh peakiuio Butanu-
MopeHa, OCHOBaHHYIO Ha 3JIEKTPO(PUILHOM 3aMEIEHUH?

16. Kakme mpumecu MoryT ObITh B ToMarponuHa ruapoOpomuae? CrmocoObl uX
oOHapyKeHHS.

17. Kakue xumu4ecKhue U (PUNKO-XUMUYECKHE METOAbl HCHIOJB3YIOTCA IS
KOJIMYECTBEHHOTO ONpPENENIeHUs] JICKapCTBEHHBIX MPENapaToB, MPOU3BOAHBIX TpomaHa?
[IpumeHeHre U yCcIoBUsL XpaHEHHUS JIEKAPCTBEHHBIX MPENapaToB MPOU3BOIHBIX TPOMaHa.
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Tema: IIpou3BoaHbIC XUHOJIMHA U XUHYKJIUANHA

Hean: hbopmupoBanue y oOy9aroniuxcst 3HaHUN 0 GU3HIESCKUX U XUMUYECKAX CBOMCTBAX
JIEKapCTBEHHBIX CPEJCTB, MPOW3BOAHBIX XHWHOJWHA, (apMaKONMEHHBIX METOJaX UX
HCCIICIOBAHMSL.

Te3uchl JeKINn
Ilnan:
1. Bsenenue. Knaccudukamus JIC, npousBoaHBIX XHUHOJWHA. CBS3b XUMHUYECKOMN
CTPYKTYPHI ¢ (hapMaKOJIOTHYECKON aKTUBHOCTBIO B PSITY.
2. Anxanounbl xuHHOro nepeBa kak JIC. OCOOEHHOCTHM XHMHYECKOIO CTPOCHHSI.
Crepeonzomepusi. TpeboBaHuUs K KaU€CTBY U METO/IbI aHAJIH3A.
3. JlexkapcTBeHHBIE CpeACTBA 8-3aMEIICHHBIX XUHOIMHA. DUBHYECKUE U XUMHUECKUE
coucrtna JIII, MmeToabl aHaIM3a.

Beenenne. Kinaccupukanus JIC, npon3BoaHbIX XuHoIuHA. CBSA3b
XHUMHUYECKOM CTPYKTYPBI ¢ (papMaKO0JIOTHYECKOU
AKTHBHOCTHIO B PAAY

XWHOIUMH - apoOMaTUYE€CKOE COCIMHEHHE, COCTOsIIee U3

) ; 1_04 g OCH30JILHOTO M MUPUIUHOBOTO KoJjbla. [lomooHO HadTanmuHy
| MMEET IUIOCKUM CHUIMa-CKeJIET W CAUHYIO COIPSIKEHHYIO

T ) é cucteMy u3z 10 p-snekrpoHoB. Ilo XUMHYECKUM CBOHCTBaM

XUHOJIMH BO MHOIOM HAallOMHUHAeT TMHUPUAWH, 001aaaeT
C1aObIMM OCHOBHBIMU CBOMCTBaMM 3a CU€T aToMa a3oTa u
00pa3yeT XMHOJMEBBIE COJIM C CUIIBHBIMU KHcIoTaMu. Hasinuue B MoJsieKyie XMHOJIMHA 2-
X KOJIeI] - THUPUIUHOBOTO M OCH30JBHOrO0 OO0YCIIaBIMBAET PsAJ OCOOECHHOCTEW ero
XUMHUYECKOTO TOBeAeHUsA. B peaknuax 31eKTpodUILHOIO 3aMEIICHUs] aTake Jerde
nojBepraeTcs OCEH30JbHOE KOJIBIIO, TaK KaK KOJbIO TNHPUAUHA SBISIETCA T-
HEJIOCTATOYHOM CHUCTEMOM M 3aMEILICHUE MPOTEKAET MPEUMYILIECTBEHHO B MOJIOKEHUH S
UM § , UTO UCIOJB3YETCs MPHU MOJYYEHUU MPOU3BOAHBIX (HUTPOKCOJIMHA, XUHA30/a ). A
B PEaKIMU HYKJICO(DWIHHOTO 3aMEeIIEHNs MOXKET BCTYNaTh TOJIBKO MUPUIUHOBOE KOJIBIIO
XMHOJIMHA, B KOTOPOM aTaKylOTCs TMOJIOKeHHMH 2 u 4 (kak B mnupuaune). Peaknus
Cynb(pUpOBaHUS XMHOJMHA JISKUT B OCHOBE TOJIYYCHUS 8-THAPOKCUXUHOJIMHA, KOTOPBIH
B BHJIE CyJib(aTa 101 Ha3BaHUEM XHHO30J MPUMEHSIETCS KaK aHTHUCENTHYECKOE CPECTRO.
Knaccuduxanus JII1, mpon3BogHbIX XMHOIMHA 00beuHAET Ooblinyto rpymmy JIII,

00JIaIal0IIM pa3IMYHON (PapMaKOIOTHUECKOW aKTUBHOCTHIO, B OCHOBE KOTOPBIX JICIKHUT
SIPO XMHOJIMHA U PA3JIMYHbIC AJIEKTPODUIIbHBIC U HYKJICOPUITbHBIE 3aMECTUTEIH:

* MPOU3BOAHBIC ITMHXOHAHA,

* MPOW3BOAHBIC 4-aMHUHOXHUHOJIWHA,

*  TIPOM3BOJHBIC 8-OKCUXMHOJIMHA,
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¢ IIPOU3BOJHLIC 4-XI/IHOJ'IOH8,,
¢ IIPOHU3BOAHBIC XWHA30JIMHA,
¢ IIPOMU3BOJHBIC XMHYKIIMAWHA.

Anxkasonabl XUHHOTO aepeBa Kak JIC. Oco0eHHOCTH XMMHYECKOT0 CTPOEHMS .
Crepeousomepus. Tpe6oBaHHA K Ka4eCTBY U METObI AHAJIN3A
JlekapcTBeHHBIE Tpenaparsl, MPOU3BOJIHBIE XMHOIMHA U XUHYKJIUAWHA OTHOCSTCS
K pa3HbIM KJjlaccam (papMakoJIOTMYECKH aKTUBHBIX COeAUMHEHUU. Tak, mpou3BOAHbIC 4-
3aMEIICHHBIX XUHOJIMHA — AJIKAJIOU/Ibl XUHHOTO JEpPEeBa, K KOTOPHIM OTHOCATCS: XWUHUHA
cynb(dar, XWHUHA THUAPOXJIOPHI, XWHWUHA JUTHAPOXJIOPHUI - MPOTUBOMAIISIPUNHBIC
CpPEACTBA, CTUMYJIUPYIONIME TIAJKYI0 MYCKYJIaTypy MaTKW; K CHHTETUYECKUM aHaJoram
XUHWHA OTHOCTCS: XMHUUHA CYJb(aT - aHTHAPUTMUUYECKOE CPEACTBO, TPUXOMOHAIU —
AHTUTPUXOMOHATHOE CPEJICTBO, XHHO30J1 00J1a/1aeT aHTUCENTHICCKUM JICHCTBHEM.
OO6miass XuMUYecKasi CTPYKTypa COCTOMT H3 sIep XWHOJIMHA W XHHYKIUIWHA,
CBSI3aHHBIX MEXIY COO0N TPETUIHON CIIUPTOBOM IPYyIIION:

JIIT, mpou3BOAHBIE XMHMHA W €ro COJHM NPEACTaBIAIOT COOOW OeclBETHBIE
OJiecTAIME [IETKOBUCTHIE UTOJIOYKHU WIIM O€JbIi MEIKOKPUCTAIIMYECKUNA MOPOIIOK 0e3
3araxa, 04eHb TOPbKOT'0 BKyca.

Iloonunnocms JII1 onpenensitor Mo oOWErpynnoBbIM PEAKIUAM, XapaKTEPHbBIM IS
cojied a30TUCThIX OCHOBaHUU. Crneurpryeckoil Ajig MPOU3BOAHBIX XUHHHA SIBISIOTCS
peaKlMK TaJeHOXUHHON U SPUOXUHHON MPOOBI:

H
C—
CH b
HO\C;—- - T~-C—CHy
N Br Br
H + Br. HO J
HyCO._~ S ShallC U ~o— \N
| |\// “H +NH3
k»‘:\_ = (8] S — T

2 S o



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA [SKMA)} MEDICAL
AKADEMIASY ol ACADEMY
«OHTycTik KasakcTaH meanuuHa akagemuace» AK N Y/ AO «KOxHo-KasaxcTaHcKast MEAULIMHCKAS aKafeMusT»
Kadenpa dpapmaneBTHIeCKOi 1 TOKCUKOIOTHIECKON XUMUH 044-55/
JleKIMOHHBIH KOMILIEKC II0 JUCHUILTHHE «DapMaleBTHYecKas XUMUI-2) 46 ctp. u3 130

N3 pU3uKO-XUMHUECKUX METOJIOB ONpeAesatoT Ty, OCHOBaHUSI XMHUHA, TUKPATOB,
a TaKXe PperucTpupyror crnekrpbl noromeHus JIII B VYd-obnactu, wumeronue
MaKCUMYMBbI IIpH 23442, 278+2, 33142 Hm.

Konuuecmeennoe onpeoenenue JIII mpoBOIAT METOJOM KHUCIOTHO-OCHOBHOTO
TUTPOBAHUS B CPENE JIEAIHOM YKCYCHOM KHCIOTHI (TUTpaHT — 0,1 M pacTBOp KHCIOTHI
XJIOPHOK).

IIpoussoonvie 4-3amewjennvix XUHOMUHA - XJAOPOXUH U 2UOPOKCUXTOPOXUHA
cyrbgham — coorBeTcTBeHHO JIC XMHTaMuH (TJIaBHBIM 00pa30oM ISl JICUCHHS MAJISIPUH)
TPUXOMOHAIU (U1 JICUSHUS TPUXOMOHA03a U APYTUX MPOTO30MHBIX HHPEKIHI.

JlekapcTBeHHbIE CPeACTBA §8-3aMelleHHBIX XUHOIMHA. DU3nYecKue
xumu4deckue cporcrna JIII, meroabl aHaiau3a

Ilpoussoonvie 8-3ameujennvix XUHOAUHA — XUHO30J, KIMOXUHOJ, HUTPOKCOJIMH-
aHTuOaKTepuanbHble cpefcTBa. OTOENbHYIO TPYNIy COCTABISIIOT COBPEMEHHBIC
aHTHOAaKTEepUaNbHbIC IIpenaparbl, MTPOU3BOAHBIE (DTOPXHUHOIOHA — O(IOKCAIUH,
nomedrokcaruH, TUIpohIoKcaH

K nmpou3BOAHBIM §-OKCMXMHOJIMHA OTHOCUTCS JIOBOJIBHO MHOTOYMCIIEHHAS TpyIina
BEIIECTB, MPEACTABUTEIIAMUA KOTOPOU SIBJISIFOTCS XUHO30J1, IHTEPOCEITOJ, HUTPOKCOJINH,
XJOPXHAHATBIOI.

[Ipu Ha3HAYeHUU MpENapaToB ATON I'PYIIBI BHYTPh CIEAYET YUYUTHIBATh, YTO MPHU
JUTUTEILHOM NMPUMEHEHUU MOTYT pa3BUBAThCA Nepudepruueckue HEBPUTHI, MOpakaroye
3putTelibHbIe HEpBBI, Mo3ToMy JIC crenyeT MpUMEHSTh ¢ OCTOPOKHOCTBIO, OCOOCHHO
SHTEPOCENTOII.

Duzuneckue U XUMUYECKUE CBOUCMBA, MemMOObl aHaiu3d. XUHO30J1 MPEACTaBISIET
co00l METKOKPUCTAUIMYECKHUI TIOPOIIOK, JIMMOHHOTO I[BETA, CBOECOOpA3HOro 3araxa,
JIETKO pacTBOpPUM B BoAe. HUTPOKCONHMH - MEIKOKPUCTAUIMYECKUM IMOPOIIOK KENITO-
3€JICHOT0 IIB€TA C TEMHOBATHIM OTTEHKOM, IMPAKTUYECKH HE pPACTBOPUM B BOJE,
Bo3ronsiercs:s npu 80°C. DHTepocenTosn - KPUCTALIMYECKHI MOPOLIOK TEMHO-CEPOTo
I[BETA 3a CUET UOJa, MPAKTUYECKU HE PAaCTBOPUM B BOJie, O3 3amaxa.

[IpuBeneHHBIE JIEKAPCTBEHHBIE BEIIECTBA MO KUCAOMHO-OCHOBHBLIM CBOUCEAM
oTHOCATCS K amdonutam. OHaKO UX KHUCJIOTHBIE CBOMCTBA BBIPAKEHBI CHIIbHEE, YEM Yy
MPOCTHIX (PEHOJIOB, M3-3a BIWSHUS HA MOJBUXHOCTh aroMa Bojaopojaa (EeHOJIBLHOTO
TUApPOKCHUIa TerepoaTomMa azota. [loaTomy 8-OKCUXMHOJMUH PacTBOPSAETCS B KapOoHATax.
Hanmuume  2/€KTPOHOAKUENTOPHBIX aTOMOB B MOJIEKyJdaX  HUTPOKCOJMHA U
XJIOPXUHAIBJ0JIA TTPUBOJINT K €111 OOJIbIIIEMY YCHUIICHUIO KUCIOTHBIX CBOWCTB.

OmHuUM U3  ucnblmauuti NOOAUHHOCMU XWHO30Ja SBJSETCS B3aUMOJCHCTBUE
pacTBoOpa mpernapara ¢ BOIHBIM PacTBOpPOM HaTpus KapOoHara. Bwimamaer ocamokx (8-
OKCUXHWHOJIMH), PACTBOPSIOIIUNACS TP T00aBICHUN U30BITKA PEaKTUBA.

AM@oTepHbIE CBOWCTBA JIEKAPCTBEHHBIX BEIIECTB TPYIIBI §-OKCUXHMHOJWHKA
OoOyCaBIMBAIOT WX PA3IUYHYIO JIUCCOIMAIMIO, a TakKe CIEeNMU(PUKY CIEKTPOB
norJomenust B Y ®-o6mactu B pactBopax kucioT u menodeit. Tak. ®C xmopxuHaIbI07
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npeaycMaTpuBaeT omnpeneiacHue YdD-cnekTpoB mnorjoileHus mnpenapata B 0,5 M
pacTBOpe COJIIHOM KHUCIOTHI (MakcuMyMbl morjiomenus npu 330 u 357 am) u B 0,5 M
pacTBOpe HATpHUA TUAPOKCUIa (MAKCUMYM MOTJIOMIECHUS pU 263 HM).

Hpyras ocOOCHHOCTh yKa3aHHBIX JIEKAPCTBEHHBIX BEILIECTB, KaK MPOU3BOJHBIX 8-
OKCHUXHHOJIMHA - 00pa30BaHUE XEJIATHBIX KOMIUIEKCHBIX COCIMHEHUIN C MOHAMU METAJJIOB
(Mg?*, Fe**, Cu? u zp.). [Ipx 5TOM NPOYHOCTH HEKOTOPHIX KOMILIEKCOB TaKOBA, YTO OHH
HE  pa3pylialoTcs  pa30aBJCHHBIMHM  MUHEpPAJbHBIMU  KHUCJIOTamH.  Peakuuu
KOMILJIEKCOOOpa30BaHMs MPUBOJIATCS B KQU€CTBE MCTBITAHUS MOMJIMHHOCTH Ha XUHO30,
XJIOPXUHAIBJ0JI U HUTPOKCOJIUH.

ApoMaTHYeCKyI0 aMUHOTPYIITY B HUTPOKCOJIMHE BOCCTAaHABJIMBAIOT J1a MIEPBUYHOMN
apOMaTUYECKOW TPYIIbI W Jajee MPOBOIAT Ma30THpoBaHUE (7H00aBlieHHEM pacTBOpa
HUTpPUTA HATpus C OOpa3OBaHMEM COJM JMA30HUS) M a30COYETaHHE CO MICIOYHBIM
pactBopoM B-HadTosia ¢ 00pa30BaHUEM a30KPACUTEIIS KPACHO-OPAaHKEBOIO 1IBETA.
XWHO30]1 M HUTPOKCOJIMH CIIOCOOHBI TaKkXe BCTYNaThb B peaknud Mapku u
UHI0(PEHOJIbHYIO, TAJIOTCHUPOBAHMS.

BrieneHne OCHOBaHHUSI 8-OKCHXWHOJIMHA TOJA JeWCTBHEM KapOoHaTa, KOTOPOE
pacTBopsieTcsi B H3OBITKE, UTO OOYCJIAaBIMBAECT KHUCJIOTHO-OCHOBHBIE CBOMCTBA
(heHOJILHOTO TUPOKCUJIa U 00pa3oBaHue peHOosITa (8-OKCUXUHOIIST HATPHS).

SN T
‘ Hy204 + 1705005 —0m | +Mar3O4 + Ha0 +C 04
.
e

B¢ 2 HO

N TN
2 | + Mg (O3 e 2 | +HE0+00,

T T

HO . a O _

Konuuecmsennoe onpedenenue. OOLErpynmnoBbIMH METOJIaMU KOJMYECTBEHHOTO
OIPENEIICHNs TIPENapaToB PacCMaTpUBAEMON TPYIIbl SABJIAIOTCA: KUCIOTHO-OCHOBHOE
TUTPOBAHUE B BOJHOM M HEBOJHOW cpelax; KOMIUIEKCOHOMETPHS; TpaBUMETpus (IpH
0o0pa30BaHUM HEPACTBOPUMBIX KOMILIEKCHBIX COETUHEHUI).

XWHO30JI ~ KOJIMYECTBEHHO  OIPEACNAOT 110  OCTAaTKy  CEpHOM  KHUCJIOTHI
aNKaIUMEeTpUIecKUM MeTo1oM (TutpanT 0,1 M pacTBOp HaTpus rUAPOKCHUIA).

Hutpokconun omnpenenstor B cpede NPOTOPHIBHOTO  pacTBOPUTENS  —
aumetuindopMamuia. Ilpy 5TOM  ycwiIMBarOTCS KHUCIOTHBIE CBOWCTBAa Mpernaparta.
TutpanTtom siBisiercs 0,1 M pacTBOp HaTpusi METHIIATA.

Ilpumenenue. JII1 XunuHa (J€BOBpallalONIMe HU30MEPbI) — AHTUIIUPETUUYECKUE,
AHTUMAJSIPUMHBIE CPEJICTBA, TPUMEHSIOT PHU Pa3IMYHBIX (pOopMax Maysipud, 0COOEHHO
npu Tpornmueckoi Masspuu. JII1 Xunmauna (mpaBoBpaiaromniyie U30Mepbl) 001a1aoT
aHTUAPUTMHUYECKHUM U CIa0bIM aHTUMAJSIPUHHBIM JEHCTBUSIMHU.
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Bce JII1, nmpousBoHbIe 8-3aMEIICHHBIX XMHOJIMHA - aHTHOAKTepUaJIbHbIC CPEJICTBA.
XHWHO30JI - aHTUCENTHYECKOe U cliepMaToluaHoe cpeacto (pazpeaenue 1:1000-1:2000,
st e3H(pEKIH  PyK, IMPOMBIBAHWHM, CHOpUHICBaHWI). Henp3s mnpuMmeHsaTh mis
Ae3uH(EKINU XUPYPrUuecKoro HMHCTPYMEHTapus, T.K. C MeTajuilaMd oOpa3yer
HEpPaCTBOpUMbBIC coeAuHeHus. HHUTpOKCONMMH - TPOTHUBOMHUKPOOHOE CpPEICTBO IS
npoQUIaKTUKA U JIeYeHHUs HHQEKIH MOYENnoJoBbIX IMyTeil. ODHTepocenTon -
aHTHOAKTEpPHATBHOE, MPOTUBOTPHOKOBOE, AHTUIPOTO30MHOE CPEACTBO IS JICUCHUS
KHUIIIEYHBIX HH(DEKITMOHHBIX 3a00JICBaHUSX.

Xpanenue.  JIIl ~ XuHMHA W HHATPOKCOJMH  OTHOCATCS K  CIHUCKY
cunpHoAekcTBYOMUX. Bee JIIT xpaHaT B 6aHKax U3 TEMHOTO CTEKJa, B 3aIIMIIEHHOM OT
CBETa MECTE.

NimrocTpaTUBHBIA MaTepUaJ:
- pa3aToyHbIe MaTEPUAIIbL;
- npe3enTarus Microsoft Power Point.

Jlureparypa: [lpunoocenue 1

KonTposbHbIE BONIPOCHI:
1. KakoBbl ~NPEANOCHUIKA TMOJYYEHHUsI TMPENnapaToB MPOU3BOAHBIX XWHOJWUHA —
aJKaJIOWJ0B XMHHOTO AepeBa?

2. JIII, conu xuHUHA, OCOOEHHOCTH CTPYKTYPBI, XHMHYECKOTO COCTaBa.

3. ®dusnueckue CBOMCTBA, (U3MYECKHUE KOHCTAHTHI, CIEKTPAIbHBIE XaPaAKTEPUCTUKH
XUHUHA U €r0 COJIEH.

4. JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTHUKY CBSI3M XHMHUYECKOTO CTPOCHHUS H
(hapMaKoIOrHYeCKOTo ACUCTBUS TPOU3BOIHBIX XUHOJIMHA.

5. KucnotHo-ocHOBHBIE  CBOICTBa, JeXallue B OCHOBE WACHTH(PUKAIMU U
KOJIMYECTBEHHOTO OlpeiesieHuss XxuHuHa u ero JIII.

6. OKHCIUTETHLHO-BOCCTAHOBHUTEIILHBIC CBOMCTBA, JISXkAIME B OCHOBE MIACHTH(DUKAIINN
xuHuHAa 1 ero JIII.

7. Obmwme wu cneuudpuyeckue peakuuu wuaeHtugukaunu JIII, conei XuHUHA:
TaJeHOXUHHAS U SPUOXUHHHAS MPooa.

8. KakoBbl mMpenrmochUTKM TOJYYCHHs TPEMapaToB MPOU3BOMHBIX — 8-3aMEIICHHBIX
XUHOJIMHA?

9. Kakue mpenaparsl, MpOU3BOIHBIC 8-OKCUXUHOJIMHA MPUMEHSIOT B METUITHHE?

10. O6bmue u yacTHble (GYHKIIUOHAIBHBIC TPYIBI TPOU3BOAHBIX 8-OKCHXUHOJIHMHA.
Harnuimmte ypaBHEHMsI peakiuu, 1aiiTe 000CHOBaHUE.

11. MoxHO 71U WCHOJIB30BaTh XWHO30J, SHTEPOCEINTOJ, HUTPOKCOJWH MJISI PEaKIUU
o0pa3oBaHusI A30KpPaCUTEIISA?

12. HanummTte peakiuio o0pa3oBanus PEeHOJIATa SHTEPOCETITOA.

13. MeToib1 onipeiesieHust OpraHuYeCcKH CBSI3AHHOTO HOJa M XJIopa B IHTEPOCEITOJIE.
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14. JlonummuTe ypaBHEHNE PEAKIUU:
NO-

 —
@@ +FeCls

\
OH

15. Ucxons w3 (yHKIMOHATBHBIX TPYI XHWHO30J1a, SHTEPOCENTOJa W HUTPOKCOJIMHA
IPEeASIOKUTE METOAbl KOJTMUECTBEHHOTO ompezeneHus. OTBeThl 000CHYHTE.

16. JlaiiTe  CpaBHUTEJbHYIO XapaKTEPUCTUKY CBSI3M XUMHUYECKOTO CTPOCHHUS U
(bapMaKkoIOrHYeCcKOro ACHUCTBUS TPOU3BOIHBIX 8-OKCUXHWHOJIUHA.

17. Tlouemy ocanok, oOpasyromuiics mpu 100aBICHUH K pacTBOPY XMHO30J1a KapOoHaTa
HATpUsI, PACTBOPSIETCS B U30BITKE peakTuBa?

18. Hanumute cTpykTypHbIE (DOPMYJIBI U JATUHCKHUE Ha3BaHUS CICAYIONIUX MIPEnapaToB:

a) 8-OKCUXuHIUHA cynvgham.

0) S-xn0op-T-1100-8-0KCUXUHOIUH.

8) S-HUMPO-8-0KCUXUHONUH.

19. TlponomkuTe ypaBHCHHE PEAKIIAH:

Q¥ ™
@@ * HSO4 + Na,CO3 —*>
N
OH
2
~\ _/

20. Meroasl konmuyecTBeHHOTO ompenencHus JIII XuHMHA: HEBOJHOE THUTPOBaHUE,
YCJIOBUS, XUMHU3M PEAKIIHH.
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8-j1eknus

Tema: IIpousBoaHbIC H30XHHOJIUHA

Hean: hbopmupoBanue y 00yJarOMuXcst 3HAHUK 0 PU3NMYECKUX U XUMUYECKUX CBOMCTBAX
JIEKapCTBEHHBIX CPENCTB, TPOW3BOJHBIX H30XMHOJWHA, (DApMaKOIEHHBIX METOJaX WX
HCCIICIOBAHMSL.

Te3ucekl Jekuun
ILnan:
1. Knaccudukamus JIC, npou3BoaHbIX W30XMHOJWHA.  [IpupolHbIE WCTOYHHKU U
cniocoOsI moryuenus JIC.
2. TlpousBoaHble OEH3WI- U TETPArWIPOU30XMHOIMHA: (PU3NYECKUE U XUMHUYECKUE
cBoiictBa JII1. TpeboBaHus k Ka4eCTBY U METO/Ibl aHAJIM3A.
3. IlousBogupie  (peHaHTpeHU30XUHOMUHA. (OCOOEHHOCTH  CTPYKTYpBl,  CBA3b
XUMHUYECKOHN CTPYKTYPBI ¢ (apMaKOJIOTUUECKUM JIEHCTBUEM.
4. O6ue u crneurduueckue cpoiicTBa. TpeOoBaHUA K Ka4eCTBY B 3aBUCHUMOCTU OT
CIIOCOOOB MOJTyYEHHS.

Kuaaccupuxanus JIC, npon3BoaHbIX H30XHHOIUHA. [IpUpoIHbIe HCTOYHUKH U
CIOCcoO0bI MOJIy4eHHU s

[Tpou3BoaHbIE H30XMHOJIMHA OOBEIUHSAIOT OOJIBLIYIO TPYIIY JIEKAPCTBEHHBIX
IpernapaToB, 00Jaal0IUX Pa3IUYHbIM (PapMaKOJIOrHU€CKUM JEHCTBUEM.

B XuMMHYeCKOM OTHOILIEHWH MPOU3BOAHBIC HM30XHWHOJIMHA OTJIMYAIOTCS OT
XMHOJIMHA PACIOJIOKEHUEM aToMa a3oTa. JlekapcTBeHHbIE mNpenaparhl, NPOU3BOJHBIC
M30XMHOJIMHA  TMOAPA3LENSIOTCS HAa TPU  OCHOBHBIE — TPYyHNbL:  MPOU3BOJHBIC
OCH3UIN30XUHOJINHA (mamaBepuHa TUAPOXJIIOPUN), TETparuIpon30XUHOIMHA
(npoTaBeprHa rUAPOXJIOPHUA); (PEHAHTPEHU3OXUHO
auHa (MOpQUH, KOJIEUH U UX MpenapaThl, MOJyCUHTETHYECKUE MTPOU3BOAHBIE MOp(dHHA -
anomMopduH, STUIMOP(UH, TJIAYLIUH U X COJIN).

Bce usyuaemble 0OBEKTHI cOAEpXkKaT B CBOEH OCHOBE KOJIBLIO HM30XMHOJIMHA, HO
OTJIMYAIOTCA JIPYr OT Jpyra Io paaudkalaM. B CBSI3M C 3TUM H3y4aeMble COEAUHEHUS,
IPOU3BOJHBIE HM30XWHOJIMHA MMEIOT pa3jiMyHble (U3HYECKHEe, XUMHUYECKHE U
(bapmaKosOrnyecKkue CBOMCTRA.

IIpou3BoaHbIe OEH3UJI- M TETPATrWAPO-U30XHMHOJIUHA
K nanHOW rpynme OTHOCSTCA ManaBepuHA THUIAPOXJIOPUI W €r0 CUHTETUYECKUU
aHaJIor - JIpOTaBEpUHA THUAPOXJIOPUI, SBISIIOMIMKCA  NPOM3BOAHBIM  1,2,3.4-
TeTPAruAPOU30XUHOJIUHA.
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HsCO S
H.CO =N - HCI Papaverini hydrochloridum

H.C CHs  6,7-lumerokcu-1-(3 ,4 -
OCH;  AMMETOKCHOEH3HII)-

HN30XUHOJIMHA TUAPOXIJIOPpHU

HsC20 ™~ | Drotaverini hydrochloridum
HsC20 NH HC C
HC OCHs 6,7-Iustokcu-1-(3 ,4 -1udTOKCHOCH3 1T )-
1,2,3,4-TeTparuipon30XHHOIMHA
OC2Hs  ruapoxmopun
[lamaBeprHa THUAPOXJIOPUA — COJb CIA0OTO A30THCTOTO OCHOBAHUS, HE

pacTBOPUMOro B yKcycHoOM kuciote. [loatomy npu nodaBieHu K pacTBOpY IMpenapara
pacTBOpa aleTara HaTpHsl BBIACISETCA OCAaAOK OCHOBAaHMS. JTO HCIBITAHUE ITO3BOJIIET
OTJIMYUTH TIAllaBEpUHA THUAPOXJIOPHUJL OT cojiei Oosee CUIbHBIX OcHOBaHMi. IlamaBepun
B3aUMOJICUCTBYET ¢ 00IIEaTKaTIOUIHBIMU OCAIUTEITLHBIMU PEAKTUBAMHU.

BoccraHoBuTenbHbBIE  CBOMCTBA  MMamaBEepUHA  THUAPOXJIOpPHAA  OOBSICHSIOTCA
HaJIMYUEM B CTPYKType 2 apoMaTHuecKux (parMeHTOB, CBSI3aHHBIX METHIJIEHOBOU
IpYIIOH, a Takke 4 METOKCUIHBIX Ipymil. JIeKapCTBEHHOE BEUIECTBO JIETKO OKHUCIISIETCS
Ha CBETY U B IIPUCYTCTBUM MPUMECU MOHOB TSKEIBIX METAIIOB. lIepBbIMU ITpoayKTaMU
OKHCJIEHUSI SIBJISIOTCSI CHOUPT T[allaBepUHON W KETOH MalaBepUHaIbANH (OKUCICHUE
IIPOUCXOIUT [0 METUIICHOBOMY (PparMeHry).

[Ipu noOaBiieHMH K ManaBepUHY TUIPOXJOPUAY CHIIBHBIX OKUCIUTENEH U
MOCJIEIYIOIIEM HarpeBaHUM OOpa3yloTCs pas3IMYHO OKpAIlIEHHbIE NTPOAYKTHL. Tak,
B3aMMOJEHUCTBUE C KHUCIOTOW a30THOM KOHIIEHTPUPOBAHHOM IPHUBOJMUT K IOSBICHUIO
KEITOTO OKpAlIMBAHMSA, NEPEXOIAIIET0 B OPAHKEBO-KPACHOE TMPU HArpeBaHMM.
HarpeBanne c¢ xonuentpupoBaHHod H,SOs mpuBoauT K 00pa3oBaHHUIO MPOIYKTA,
OKpAIIIEHHOI'O B (PUOJIETOBBIN 1IBET:

HsCO N
HsCO ZN -HCI t°
H2C CHs H2SO4 koHII.
OCHs
HsCO N
., HCl :
HsCO N — » OkpamieHnsie B (pUOIETOBBIN

H2C4|4\I—OCH3 IIBET IPOAYKTHI OKUCIICHUS
1
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W3BecTHBI M Jpyrue peakiuu OKUCiIeHus namnasepuHa. [Ipm B3ammonencTBuum c
peakTUBOM Maku BO3HHMKAET JKEITOE OKpalllMBaHUE, MEPEXOSIIee B OpPaHKEBOE.
HanbHeiiiee no0OaBiieHHE OpPOMHOM BOJABI M pacTBOpa aMMHaka HOPHUBOJUT K
o0Opa30BaHMIO TPA3HO-(UOJETOBOIO  OCaJKa, PpAaCTBOPAIOIIEIOCS B  3TAHOJIE C
oOpa3oBaHHEM pPAacTBOpa, OKPALIEHHOrO B ()MOJIETOBBIM WM KPACHO-(UOJETOBBIN LIBET
(peaxnus O.H. CoGoeBoit).

OnHolt w3 Hambojiee M3BECTHBIX peakUuil Ha TNanaBepuH, BKIIOYEHHOW B
HEKOTOpbIE HallMOHAJIBHBIE (papMaKoIleu, SIBJSETCS KapoJMHOBas Mpoda: K IMOPOIIKY
nanaBepuHa TUApOXJopuAa J00aBISAIOT KOHUEHTpupoBaHHYIO H>SOs  ykcycHbli
QHTUIPUJI, W HarpeBaroT. BoO3HUKAaeT SPKO-KENTOe OKpallMBaHUWE C  3€JIECHOU
(haroopecieHITEH:

HaCO S (CHCOX0 co S CH;
HSCO - N HZSO4 KOHIL., t° H3CO - N c=0
H2C CHs H2C OCHjs
OCHs OCH3s
HsCO S T HsCO S b H+
HsCO C=0 HsCO —CO
’ N ’ H2804
C CHg HC CHs
OCHjs OCH3s
CH
HsCO ™. e ~ Kpacurens sipko-keaToro Isera
HsCO N C HSO4 ¢ senenoi (roopecuennuein
HC CHs
OCHs

Konuuecmeennoe omnpeoenenue mnanaBepuHa THUIPOXJIOpPUAA NPOBOASAT B CpeAe
YKCYCHOTO aHTHJPUJA U MYPaBbUHOW KHUCIOTHI; TUTpaHT — 0,1 M pacTtBop KHUCIIOTHI
XJIOPHOM.
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/Jlpomagepuna 2udpoxnopuo sBISETCS CUHTETUUYECKUM CIa3MOJIMTUKOM, OJIM3KUM
0 XUMHUYECKOMY CTPOEHHIO K TMalaBepuHy, HO C 0Oojee BbIPAXKECHHBIMU
CIIa3MOJINTUYECKAMH CBOMCTBAMU. MOJIEKYJly JpPOTaBEPUHA MOKHO paccMaTpUBaTh KAK
MIPOAYKT KOHJICHCAIlU! 6,7-AM3TOKCUTETPArLAPOU30XMHOJIMHA u 3.,4-
IudTOKCHOeH3anpaeruaa. Ilpenapat nMeer XapaKTEpHBIA CHEKTP MOIJIOIIEHHS B Y D-
oOnacru.

JporaBepuH MposBIsSeT 0o0Jiee BhIpa)KEHHbIE OCHOBHBIE CBOMCTBA, YEM IAIlaBEPUH,
IIO3TOMY JUIsl BBIJICJIEHHS] OCHOBAHUS U3 PacTBOpa Mperapara Ciaeayer 100aBUTh pacTBOP
LICJI0YH.

Kak u mamaBepuH, ApoTaBepuH 00J1aAa€T BBIPAXKEHHBIMU BOCCTAHOBUTEIbHBIMU
cBoiictBamu. Ilpm noOaBieHHM K HaBecke mpenapara KoHueHTpupoBaHHoW H>SOs ¢
JaJIbHENIINM J00aBJICHUEM Kalllld pa3BeJEHHOW a30THOM KUCJIOThI BO3HUKAET TEMHO-
KOPHUYHEBOE OKpPALLIMBAHHUE.

Konuuecmsennoe onpedenenue nporaBepruHa TUpOXJIOpUIa OPOBOJIAT TaK e, KaK
U IalaBepuHa ruApoxJIOpUaa.

IMou3BoaHbIe heHAHTPEHU30XMHOIMHA. OCOOEHHOCTH CTPYKTYPBbI, CBSA3b
XHMHUYECKOH CTPYKTYPHI ¢ GapMaKoJI0rH4ecKuM JielicTBHeM
boapmmacTBO JIB maHHOW Tpymnmbel OTHOCATCS K rpymie mMopduHaHa: MopduUH,
KOJICUH, STHJIMOP(PUH U UX COJIM; a TAaKXKe K MOATpymIe anopdurHa: anoMoppuH, riaynuH
U UX COJIH.

Mop@duHaH sBISETCS YACTHUHO THIPUPOBAHHBIM OKTAaruApOEHAHTPEH-
n3oxuHoiMHOM. Coueranme mukiao A, B, C o0pasyer 4acTHYHO THUAPUPOBAHHBIN
¢denantpe; C,JI — runpupoBaHHbIA U30XUHOIUH, ITUKI [[ — nmunepunun. [lossngercs erie
OIMH LUKI Mexay mukiaamMud A u C, o0pa30BaHHBIM SMOKCUTPYIIION M COCEIHUMHU
atomamu yriepona. Hammume 5 acummerpuueckux artomoB yriepona (5,6,9,13,14)
MIPUAAET COEIUHEHUIO ONTUYECKYHO0 aKTUBHOCT:

dapmakosornueckuit ddpdext JIII cBszan ¢ Hanuuwem B MoJiekysie N-meTun-
dbenmmunepuanHa. C y4eToM CTENEHU COIMAIBHOIO 3714, CBS3aHHOTO C OMUOUIHBIMU
aHaJbIreTUKaMH, BO MHOTHX JIabopaTopusix Mupa MNpoOBOAUTCSA Oojbinas paboTa IO
CO3JIaHUI0 CUHTETUYECKUX aHajioroB MopduHa 1o (HapMaKoJIOrHYecKoMy JIEUCTBUIO.
OnHUM U3 TIEPBBIX B 3TOM Psily ObLI CHHTE3UPOBAH MPOME0JI, a CPABHUTEIBHO HETABHO
— Tpamai.
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CpaBHCHHe MNPUBCACHHBIX CTPYKTYP IIOKA3bIBACT CXOACTBO XHMHYCCKOI'O
CTPOCHU: IIPOMCEIO0JIA U TpaMaJla ¢ TAKOBBIM IIPCAIMICCTBCHHUKA — MOp(bI/IHa, XOTA TpaMall
HC ABJBICTCA JaKC I'CTCPOIUKINYICCKUM COCIHMHCHHCM. CJ'ICI[yeT, OJIHAKO, YTO IIPpOMCIO0JI
Hn TpamMal HCﬁCTBYIOT, MMO-BUAMMOMY, Ha TC KC LCHTPLI KOPBI I'OJIOBHOI'O MO3ra, 410 "
MOp(l)I/IH HOBTOMy X JJIUTCIBHOC IIPUMCHCHHUC TAKIKC BbI3bIBACT IPHBBIKAHUC.

Oo0mue u cnennpuyeckue ceoiicTea. TpedboBaHus K Ka4eCTBY B 3aBUCUMOCTH
OT CII0CO00B IOJTyYeHH S

[To ¢usuueckum cpoiictBam JIII mpenctaBnsoT coboi Oenble KpUCTAUINYECKUE
NOpOILKH 03 3amaxa. 3a UCKIIOYEHUEM KOJIeUHa (MEJIEHHO M MaJIo pacTBOPUM B BOJE),
JIIT j1erko pacTBOPUMBI UM PACTBOPUMBI B BOJIE, OCHOBAHHE KOJIEHHA JIETKO PACTBOPUMO
B 3TAHOJIE U XJOPOPOpME, OCTAIbHBIE TPYAHO WK MaJIO pacTBOPUMBI B 3TAHOJIE, OYEHb
MaJio WIN MPaKTUYECKUM HEPACTBOPUMBI B 3dupe U Xj1opodopMe.

Metonpl aHaNn3a BKIOYAIOT U3YYEHHUE CIIEKTPAJIBHBIX Xapaktepucthk B MK u
Y @-o6nacTsx, a Takke PU3NYECKUE KOHCTAHTBI: TEMIEPATypy IUIABJIEHUS, ONTUYECKOE
YAEIBHOE BpaLIEHUE U IP.

XHWMHUYECKHE METOAbl HWACHTU(QUKAIMK U KOJMYECTBEHHOTO OINpeneseHus
COCPENOTOYEHBl HA  KHUCJIOTHO-OCHOBHBIX M  OKHCJIMTEIBbHO-BOCCTAHOBUTEIBHBIX
CBOMCTBax, Ha peakUusX BJIEKTPOPUIBHOIO 3aMELIEHUST W THAPOIUTUYECKOrO
pacwerienus JIIT u op.

Kucnorno-ocHoBHbIe cBoicTBa JIII cBsi3aHbl ¢ HANIMYKMEM TPETUYHOTO aTOMA a30Ta,
1 (EHONBHOTO THUIPOKCHUIA, IMOATOMY NPAKTUYECKH BCE XapaKTEepHbIE Ha JaHHBIC
CBOMCTBA peakiuu UACHTU(UKAIIIN MOTYT ObITh peKOMEH10BaHbI i aHanuza JII1.

BoipaskeHHbIE BOCCTaHOBUTEJBbHBIE CBOMCTBA OOYCIOBIEHBI MPUHAAJIEKHOCTBIO
Mop(dHHa K 4YaCTUYHO TUAPUPOBAHHON cucTeMe (EeHaHTpeHa, a TaKKe HaJuuueM
(eHOJIBHOrO M BTOPUYHOTO CIMPTOBOrO TMApPOKCHiIA. PacTBOpsl MOppHUHA OYEHB JIETKO
OKHUCJISIIOTCS, OCOCHHO Ha CBETYy U B mienouyHou cpene. Haunbonbinas ycTOWYMBOCTH
pacTBOpoOB npenapara Hadmogaercs npu pH 2,5. IlpoaykTel okucienust MmopduHa:

Bce JIIT moaBepraroTcst OKHCICHUIO Yepe3 00pa3oBaHue anoMopduHa:
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B awnanuze uwucmomsr JIII ompepensior npumech MoppuHA U MOCTOPOHHUX
AJKAJIOUOB, a TAK)KE POJACTBEHHBIC IPUMECH — MPOAYKTHI ¥ TOJIYIIPOAYKTHI CHHTE3A.

Memoowr Konuuecmeenno2o ONpeneaeHus: 00YyCIOBIEHBl CIa0bIMH OCHOBHBIMHU
ceoiicteamu JIII — H/[ mpaktuuecku Ha Bce JIII pekoMeHayIOT HEBOAHOE TUTpOBaHue. B
KAaueCTBE aJbTEPHATHBHBIX METOJIOB AHAIM3a — AJIKAJIUMETPHUIO, APIreHTOMETPHUIO 110
CBA3aHHBIM MUHEPAJIBHBIM KHACIOTAM.

N3 WHCTpYMEHTAJIBHBIX METOJOB  aHajiM3a 4Yalle BCErO0  HMCHOJIB3YIOT
CHEKTPOPOTOMETPHIO, KUJKOCTHYIO XpOMATOTapUIO KaK JUisl MACHTU(PUKALIMH, TaK U 1JId
aHaJIM3a YACTOTHI U KOJINYECTBEHHOTO OIPEACIICHUSI.

llpumenenue. MopduHa THApPOXJTOPUT -  OOJIEYTOJSIOIIEE CPEACTBO €
HapkoTuueckuM aeictBueM. KomeuH, kogenna docdar, STHIIMOpPUHA THAPOXIOPUT -
MIPOTUBOKAIIEBBIE CPEICTBA, YMEHBIIAIOT BO30YAMMOCTD KaIlJIEBOTO LIEHTPA.

Xpanenue. K HapkotmueckuMm JIC oTHOciTCS MOp(dHUHA THUAPOXIOPUA H
STUIMOP(HUHA TUIPOXIOPUJ, K cuibHOneHcTByomuM JIC - koxeuH, kogeuHa gocdar.
XpaHAT B XOPOLIO YKYIIOPEHHOM Tape, B 3alMILIEHHOM OT CBETa MECTE.

NirocTpaTuBHBIA MaTepUa:
- pa3gaToOYHbIE MATEPUAJIBI;
- nmpe3enTanus Microsoft Power Point.

Jlureparypa: [lpunoocenue 1

KonTposbHbIE BONIPOCHI:

1. KaxoBsl npeanocbuiku nouyuerus JII1, mpon3BoaHbIX N30XUHOIUHA?

2. JlaliTe =~ CpaBHUTEIBHYIO XapaKTEPHUCTHKY CBS3M XUMHYECKOTO CTPOCHHUS U
(apMaKOJIOTrMYECKOTo AEHUCTBUS MPOU3BOAHBIX N30XHUHOINHA.

3. Kakossl npennocsuiku nmonydeHus JIIT cuateTnaeckux anamoroB MopduHa?

4. CnexrpanbpHble XapakTepucTuku JII1, mpou3BOHBIX H30XUHOJIUHA.

5. Uem 00ycCliOBIEHBI KHCIIOTHO-OCHOBHBIE cBOcTBa JIT1?

6. Kakue peakuuu naentudukarnuu JII1 pekomenayror HJl mo ocHOBHBIM CBOMCTBaM?

7. Kakue peaknuu nnentudukarmu JIII pekomenayror HJ[ mo kucmoTHBIM cBOWCTBaM?

8. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIC ~ CBOWCTBA  JICKAPCTBEHHBIX  IpENapaTos,
MIPOM3BOIHBIX U30XUHOJIMHA.
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9. XuMu3M peakIuyd OKHUCJICHHUS MPU JACHUCTBUM Ha IMperaparbl HW3y4yaeMOM TIpYIIIIbI
CUJIBHBIX M CJIa0bIX OKHchuTeneh (peakTuBoM Opamana, [lemmarpu, a30THONW KHCIOTHI
(pa3B.)).

10. IlepeunicnuTe W TPUBEIUTE XUMH3M CHCIU(PUUSCKUX PEAKIUN HACHTUPUKAIAN
MoppuHa.

11. Moryr nu mnpenapaThbl, MHPOU3BOJHBIE H30XHWHOJUHA BCTYHNUTh B PEAKIUIO C
peaktuBoM Mapku? OTBET 000CHYHTE.

12. HanummmTe peaknuio 0oOpa3oBaHMS a30KPACHTENs Ha JIEKAPCTBEHHBIE IpENapaThl,
MIPOU3BOIHBIC H30XUHOJINHA.

13. ®apMmakoneiiHblii  MeTOJl KOJu4decTBeHHoro ompeaencHus JIII, mpou3BoaHBIX
W30XHHOJINHA.

14. OGocHyiiTe ycnoBUsS TMpOBeICHHS HeBoAHOro tutpoBanus JIII, mpou3BOIHBIX
W30XHUHOJINHA.

15. [IpuBenuTe anbTepHATHUBHBIE METOABI KoJMUecTBeHHOTO ompeaencHus JIII, kakumu
CBOMCTBaAaMHU OHU 00YCIIOBJICHBI?
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9-10-neKkuusa

Tema: IlpousBoaHble NUPUMHAUH-2,4,6-TPUOHA M TMPUMUIMH-2,4-THOHA

Hean: hbopmupoBanue y 00yJarOMuXcst 3HAHUK 0 PU3NMYECKUX U XUMUYECKUX CBOMCTBAX
JIEKapCTBEHHBIX CPEJICTB, MPOU3BOIHBIX MUPUMUIUH-2,4,6-TpuoHa W TUPUMUANH-2,4-
JTMOHA, (PapMaKOTICHHBIX METOIaX X UCCIICIOBAHMUS.

Te3ucekl Jekuun
1. Beeaenne. Knaccudpukanus JIC, npousBogubix mupuMuanHa. CBs3b XUMHUYECKON
CTPYKTYPBI € (hapMaKOJIOTUYECKUM JICHCTBUEM B PAIY.
2. llpousBonnbie nmupuMuann-2,4,6-tpuona. OOmas cxema cuHre3a. Ouzndeckue u
xumudeckue csoucraa JIII, meroapr aHanmsa.
3. IlpousBoanHble MUPUMUIUH-2,4-11O0HA. TpeOOBaHMs K KAUECTBY MU METOJIbI aHAJIHM3a
JIIT: maenTrduUKaLMs, YUCTOTA U KOJTUYSCTBEHHOE OIpEIe/ICHHUE.

Beenenne. Kitaccuguxanus JIC, npousBoansix nupuMuanHa. Ceasb
XHMHMYECKOM CTPYKTYPBI ¢ (PapMAKOJIOTHYECKUM JAeHCTBHEM B PALY
JlekapcTBEeHHBIE = BelIECTBA JAHHOIO  KJacca  SBISAIOTCS  MPOU3BOJIHBIMU
reTepounkia nupumMuauHa — 1,3-nuasuna:

)
N
[Tupumu e

[TupuMuIUH SBISETCS COCTAaBHOM YaCThIO MHOTHUX IMPUPOJHBIX COETUHEHHM, TAKUX
KaK aJKaJIOW/bl, BUTAMHHbI, HYKJIEHHOBBIE KHCIIOTHI, M JIEKAPCTBEHHBIX IpENapaToB,
MPOU3BOAHBIX OapOUTYPOBOM KHCIOTHI — IHUKIMYECKUX YpeuaoB (mupumuanf-2,4,6-
TPUOHA), TMPOM3BOJAHBIX  ypalwia (MUPUMHUIWH-2,4-TUOHA), MPOU3BOJHBIE  4-
aMUHONIUPUMHINH-2-0Ha, TPOU3BOIHBIC TUPUMUINH-4,6-THOHA.

Hecmotpss Ha OOMIHOCTH TETEPOIMKIMYECKON CHCTEMBI, O3TH JBE TPYIIIBI
MpenaparoB 00JIaJal0T COBEPILIEHHO pa3HbIMU (HapMaKOJOTMYECKUMH CBOWCTBAMHU.
BBegenne B MoOJeKyly pa3idyHbIX (DYHKIHMOHAJIBHBIX Tpynmn B mosoxeHus 1, 5, 6
JICKapCTBEHHBIX TMpENapaToB MPOU3BOAHBIX MHPUMUANHA — 2,4—auoHa (yparwn)
NPUAAIOT  ONPEICICHHYI)  HANpaBJICHHOCTb  (hapMaKOJIOrM4YECKOro  JACHCTBUSL.
dropypaumi, ¢ropadyp NPUMEHSIOTCS MPU 3JI0KAYECTBEHHBIX OIyXOJSIX JKEIyIKa,
APYTUX OPraHOB >KENyIOYHO—KHUIIEUYHOTO TpakTa. MeTtuinypauuin — CTUMYJSTOP
Jeiikonos3a, NpU NPUMEHEHMHM HapyXy OKa3blBaeT IPOTHUBOBOCHAIUTEIBHOE,
pEereHpalMOHHOE, PAHO3AKUBJISIOLIEE EHCTBHE.

[TpousBoansie 2, 4, 6-Tpuona — OGapOuTan, GeHoOapObuTa, THOMEHTAI— HATPUIA,
rekceHas, O€H30HaJl — Tpenaparbl CHOTBOPHOrO JAeWcTBUA. B HeOompmMX 103aX
OKa3bIBalOT CEJAaTUBHOE, B CPEIHUX - CHOTBOPHOE, B OOJIBLIIMX — HAPKOTUYECKOE
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I[GﬁCTBPIG. FGKCE[MI/II[I/IH — IIPOHU3BOOHOC HI/IpI/IMI/II[I/IH-4,6-I[I/IOHa, INPUMCHACTCA KakK
ITPOTHUBOSIMHUIICTITUYCCKOC CpE€aAcCTBO. CDapMaKOJIOI‘I/IIIGCKHC CBOMCTBA )51

MIPOJIOJDKATEILHOCTh JCHCTBUS 3aBUCAT OT (DU3UYCCKUX W XUMHUYECKUX CBOWCTB H
panukaioB B 1, 3, 5 MOJ0XKEHUSX.

[TupumuguH — ciaboe ocHOBaHWE, PacTBOpUM B Boje; Ty 22,5 °C, Temmepartypa
kunenus 124 °C. B MeauimHe caMOCTOSATEILHOTO MPUMEHEHUSI HE UMEET.

@parMeHT THUPUMHUANHA SBISETCS COCTABHOM YacThlO HEKOTOPHIX JKH3HEHHO
HEOOXOMMBIX OMOJIOTMYECKU aKTUBHBIX BEIECTB, HAIPUMED, HYKJICOTHIOB, BATAMHHOB
rpynnel B. K BemectBam kitacca MUPUMHUIWHA OTHOCATCS W MHOTHE CHHTCTHUECKHEC
JIEKapCTBa, HE SBISAIOMIMECS KOMUSMU MPUPOIHBIX COCAUHEHHM, a IPOU3BOIHBIX
06apOUTYpOBOI KUCIOTHI B IPUPOIE BOOOIIIE HET.

BonpmunacTBO cuHTeTHYecKHX JIC MpOU3BOIHBIX MUPUMHUIMHA MOKHO Pa3/eIuTh
Ha 4 noarpynmnsl: npousBoausie (1H, 3H, SH) nupumunuu-2,4,6-rpuona (6apoutypartsi),
NUPUMHINH-4,6-1M0Ha, TUPUMHANH-2,4-nvoHa  (ypamuia) W MUPUMHUIUH-2-OHA
(uMTO3MHA).

IIpousBoaHbie NMpUMUINH-2,4,6-Tpuona. O01as cxema CHHTe3A.
dusnueckue u xumuueckue ceoiicrea JIII, meroanl anaau3a
[To dapmakonoruueckomy 3¢hdexty 0apOuTypathl pa3feisioTcs Ha CHOTBOPHBIC
(6apOutan, OapOuTan-Hatpuii, ¢enoOapOuTan); HapKO3HbIE (TEKCEHAJl, THUOICHTAJI-
HaTpuii); IPOTUBOCYAOPOKHBIE (OeH30HA, PeHobapouTa).
B ocHoBe ctpykrypsl naHHbiX JIC nexutr 6apOUTypoBas KUCIOTA, SBIISIOIIAACS
IIPOJIYKTOM KOHJEHCAI[MM MOYEBHHBI U MAJJOHOBOM KHUCIIOTHI:

0 P
NHZ__ HO-CX
o-coED S 280 0 G
N —C

O

Eap6myp013aﬂ KI/ICJ'IOTa,
(1H,3H,5H)mupumuaun-2,4,6-
TPUOH

bapbutypoBass KucCliOTa SBISETCA LMUKIMYECKMM YpPEUIOM, [Js KOTOpPOIo
BO3MOYKHBI 2THIIa U30MEPUH: 1) KETO-€HOJIbHAS U 2) JIAKTUM-JIaKTaMHaS.

[IpousBoaHbIC  KHUCIOTHI ~ OapOUTYpOBOM  MPENCTABISAIOT coOOM ee 5,5-
au3aMelieHHble  (GOpMbl, CIOCOOHBIE K  JIAKTUM-JTAKTaMHOM  TayToMepuu. OTa
CIIOCOOHOCTH MO3BOJISIET UMETh 2 THIIA JIEKAPCTBEHHBIX BEUIECTB JAHHOW IPYIIIIbL:

1) B KHMCIOTHOW (hopMe — JIAKTAMHOM;

2) B COJIEBOM (hopMe — JAaKTUMHOM, BOJIOPACTBOPUMON.

Ilpou3zeoonvie nakmamuou opmol 6apoOumypoeoll Kucionul
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HeKapCTBeHHBIC BCIICCTBA, OTHOCAIIUECCA K 3T0ﬁ Honrpynr[e, NUMCIOT O6HIYIO
hopmyuy:

I
Ri1

2
HN(?(RZ

REAA

o '|\‘ o

Rs

0

C,Hs Bapouran — Barbitalum.

HN3 ™ 3 5,5-muaTHII0APOUTYpOBAs KUCIOTA UITU
24 6 CaHs 5,5-mustnn-2,4,6-(1H,3H,5H)nupuMu qun
Z N

0 H 0 -TPHUOH
0
| CoHs PeHobapouran — Phenobarbitalum.
HN 5,5-O1min-5-heHnnd6apouTypoBas KUCI0Ta UIH
CeHs 5,5-3tmn-5-hennn-2,4,6-(1H,3H, SH)mupumuina
NN ¥
O/ %II \O ~TPHOH

| C2Hs
HN
|\ CeHs  Benszonan — Benzonalum.
NN 1-Bensounn-5-3Tui-5-pennnéapou-

TypoOBas KHCJIOTa

@) o {
[Ipenapgr JTakTEMHON (BOJOPACTBOPUMOI) GOpMBI OapOUTYpaTOB UMEIOT OOIIYIO
bePMYHVi_l N CoHs

CH>-CH> — CH - CH3s
Lo |
NN\ CHs

R %R
U N R, Ben3zo6amui — Benzobamilum.
N N 1-bensounn-5-3Trn-5-n30amunbdapou-
NaO z N \O TypoBasi KMCI0Ta
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| | C,Hs BapouTan-narpuii — Barbitalum-natrium
HN 1 5,5-JlusTunGapOuTypar HATPHs UK
)\\ 25 5,5-muatri-2,4,6(1H,3H,SH)mupumuiua-
NaO N \\O TPUOHA MOHOHATPUEBAS COJIb
ONa
| | I'ekcenan-Hexenalum.
CHj; 1,5-Aumernn-5-(uuknorekcen-1-un)-
N OapOUTYypaT HATPUSI UITU
I\ 1,5-Iumerun-5-(rukiiorekcan-1-mmn)-
Oé N \\O 2,4,6(1H,3H,5H)nmupuMuinHTpHOHA
| MOHOHATPHEBASI COJIb
CHz
| | »Hs Tn01_1eHTaJ1-Hanm7i -Thiopentalum-
natrium.
N7 HC — CH2 — CH2 —~ CHs  Cwmecs natpueBoit comu 5-31un-5-(1-
METHIIOYTUII)-2-THO0ApOUTYPOBON KUCIOTHI
Nas”” N \\O + NaxCOs ¢ 0e3BOJIHBIM KapOOHATOM HATPHS

Quzuueckue u  xumuyeckue  ceouicmea. bapOutan,  OGapOuTan-HATPUH,
(dbenobapOuTan u OeH30Ham — OeJble KPUCTAIUIMYECKUE TOPOIIKH; TeKCeHand — Oeras
NeHo0Opa3Has Macca; TUONEHTAJI-HATpUl — MeHO00pa3Hasi Macca WK MOPOLIOK YKENITOro
WJIM 3€JI€HOBATOrO 1IBETA.

[Ipenaparbl KHCIOTHOM (JJaKTaMHOW) (OpMBI OYEHb MajlO0 pPaCTBOPUMBI HIIU
MPaKTUYECKH HEPACTBOPUMBI B BOJE; PACTBOPUMBI B cIUpTE; 3pupe, xaopogopMme; Jerko
pacTBOpPUMBI B pa30aBJICHHBIX pacTBOpax Iiejouei u KapOOHATOB.

JlexapcTBa cosieBOM (JTAKTUMHOM) (POPMBI JIETKO PACTBOPUMBI B BOJIE.

[Ipenapatbl KUCIOTHOU (POPMBI XapaKTEPUIYIOTCA YETKOU Ty,

Bce OGapOutyparhl UMEIOT XapakTepHble criekTpbl moriyomenus B Y®- u UK-
00JacTsX.

Obwas cxema cunmesa. CuaTe3 0apOUTYpaTOB BKIFOUAET HECKOIBKO CTAIHM.
1. Honyuenue ousmuno6o2o 3¢Qhupa MaioHo80U KUCIOMbl
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MaroHoBass KHCJIOTa JIETKO JEeKapOOKCHIMpYeTCs, MO3ToMy Ha 1-H craauu
MOJIy4alOT €€ JUATHIOBBIM >QUp W3 HATPUEBON COJIM ILMAHYKCYCHOM KHCJIOTHI MpHU
JEUCTBUN HA HEE IMUI0BbILM CIUPTOM B KHCIION CpeJie:

/ C=N / COOC;Hs
tO

CH> +2 C;HsOH + H,0 W CH>

NS

COONa COOC;Hs

2. Bsedenue coomeemcmeyowux samecmumesiell 8 MEeMmuieHo8Y0 epynny.

Cy1iecTByeT HECKOJIBKO CIIOCOOOB MOJIYYSHHS 3aMEIICHHBIX MAJIOHOBOW KHUCIIOTHI.
CorjacHo OJIHOMY M3 HUX, COOTBETCTBYIOIIHME aJIKUI- (MIIM apHil-) OPOMHU/IBI HATPEBAIOT
C TONy4YeHHBIM Ha |- cTaguu AUATHIOBBIM 3(GUPOM MaJIOHOBOW KHUCJIOTHI B
NPUCYTCTBUM HaTpus. Tak, /uisl moaydeHus 6apOurtana AeCTBYIOT 3TUIOPOMUIOM:

COOC;H COOC;H C,H COOC,H
/ R C,HsBr \ / 2 _CoHsBr | 5\\ / o
CHo Na, t° Na,t
/ \ / \

COOC3Hs CaHs COOC;,Hs COOC;Hs

OO6pasyromiasicss Ha HTOM CTaAUM YacTh MOHOITWI3AMEIICHHOM MaJOHOBOM
KHCJIOTBI ~MOKET Jlajieeé KOHJIGHCUPOBAThCS C MOYEBHMHOW C  0Opa3oBaHHEM
MOHO?TUIIOAPOUTYPOBON KHCIIOTHI, HAJIMYKE KOTOpPOMl mMpoBepsieTcss B OapOuTane B
COOTBETCTBUM ¢ TpeboBaHusimu HJI.

3. Kouoencayus ¢ Moue8UHOlL:

CoH
C2H5 COOC2H5 H2N
\/ \ - \ ONa
- C=0 >
CHgONa
C2Hs O/ H

N S

COOC2H5 HZI\I

Peakiust mpoBOIUTCS B MPUCYTCTBUU METHIIATa HATPHs, TOITOMY ITperapaT MOKET
COJIepKaTh B KaYeCTBE MPUMECH METUJIOBBIN CIHPT.

Jlanee Ha HaTpueByIO coib OapOuTana JEHCTBYIOT pa30aBICHHON KHCIOTOU
CEpHOI, IepeBO/Isl €ro B KUCIOTHYIO opMy.

[Ipu momyuenun coseBod (GopMbl TMpemnapaTa Ha OapOuTan JEHCTBYIOT
pa3z0aBiIeHHBIM PacTBOPOM HaTpus Tuiapokcuaa. [loatomy B GapOuTan-HaTpuu U APYTUX
npernapaTax JaKTUMHON (JOpMbI B KaUeCTBE MPUMECH ONPEIEIIAIOT CBOOOTHYIO LIEI0Yb.
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Xumuueckue ceoticmea u xapaxkmepuvie munsl peakyui. Kucnommusie ceoticmsa.
BcenenctBue  akTaM-JIakTUMHOM — TayToMepud —OapOUTypaThl  ABISIIOTCS — CIIa0BIMU
KHCIIOTAMU WU COJiAMH  cial0bix  kucior. Ilpu  oOpasoBanum coseBoi  (hopMbI
OTPUIIATEIIBLHBIA 3aps/l JACTOKATU3YyeTCsl ¢ 00pa3oBaHHEeM aMOWIEHTHOTO MOHA, TaK Kak
oOpa3yronryrocs cuctemMa 00Jiee BhIrOAHA SHEPTE€TUUECKHU.

bapbutypatel, o0namas cBoiictBamu NH-kHCIOT, BCTymaroT B peaknuu
KOMIIIEKCOOOPa30BaHKs C CONSAMH TsKenblx meTamwio (Co?*, Cu?t, Ag?"). Peakumio ¢
cossiMu kKoOanbpTa ['D BConp3yeT 1 yCTaHOBJICHHS MOMJIMHHOCTH BCeX 0apOUTYypaToB,
KpOME THOTICHTAJI-HATPHSL.

B3aumopeiictBue OapOutypatoB ¢ cynbhaToM MeIu TMPUBOJUT K Pa3IUUYHO
OKpAIIICHHBIM ~ KOMIUIEKCHBIM ~ COCIMHEHMSIM, 4YTO JieJlaeT HchbITaHue —Oosee
cnenupuunbiM. HJI pernameHTHpyeT KOMILIEKCOOOpa3oBaHUE C Cylb(paToM Meau s
ornpeeneHus TOIJTMHHOCTH BCEX JIEKAPCTBEHHBIX MpENapaToB rpynibl 0apOUTypaToB.

C comsamu cepebpa 6apOouTypaThl 00pa3yroT HEPACTBOPUMBIE COJM OEJIOro IIBETA.
bap6utan, OGapOutan-Hatpuii, (eHobapOuTan pearupyrT C HHUTpATOM cepedpa B 2
ctaauu: 1) oOpa3oBaHHEe MOHO3AMEIIEHHON cepeOpsHOM COJIM, paCTBOPUMOM B U30BITKE
kapOoHaTa HaTpus; 2) TMOJyYEHUE HEPACTBOPUMOW JIHU3aMEIIEHHOW COJU IpH
no0aBIIeHUN N30BITKA PEAKTHBA:

| | Ag\
R R1
HN Na;SO3  HN AgN03 R
L 7 WWE I\ 2
/ N
7 N o NaO” N No

[ToctenenHoe mpubOaBIeHHE IO KaruIsIM pacTBOpa HUTpaTa cepedbpa MPUBOIUT
MOMYTHEHHIO, MCUE3AIOIIeMy TpHU BCTpsxuBaHuu. JlampHelinee noOaBiIeHUE peaKkTUBA
MPUBOAUT K 00pa30BaHUIO 0EJI0T0 0caaKa BY3aMeIIeHHON COJIU:

o O
g\ N
Na2803 AgNOs3
ﬁ T N
k O/ N \O

NaO |

benzonan u rexkceHan oO0pa3yr0OT MOHO3aMEIIEHHBIE HEPACTBOPUMEBIE CepeOpsHbIE
coJiu 0esoro 1Bera.

T'uoponumuueckoe pacwennenue. OOIMMM CBONCTBOM 0apOUTYypaTOB Kak
[IUKJINYECKUX YPEHUIOB SBIBIETCS WX CIIOCOOHOCTh K TUAPOIUTHICCKOMY PACIICTUICHUIO B
Pa3UYHBIX YCIOBUSX. Tak, B OTHOCHTENBHO MSTKUX YCIOBUAX (Hampumep, pH
JUTMTEIbHOM XpaHEHWW B TPHUCYTCTBUHM BJAard W MPU TOBBIIIEHHON TeMIiepaType),
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BO3MOXEH Pa3pblB aMHUJIHBIX CBsize B 1 — 2-M U 1 — 6-M moJoxkeHusx ¢ o0pa3oBaHUEM
YPOBBIX KUCJOT.

B kecTkux ycnoBusX (HampuMmep, I[pU  CIUIaBIeHHH  OapOuTypara ¢
KPUCTAITTMYECKOHN MIETOUYBIO) POUCXOAUT OOJICe MOITHASL JECTPYKIUS MOJICKYJIIBI.

JloGaBieHne K MPOIYyKTaM peakiuu H30bITKA COJSHOW KHUCIOTHI MPUBOAMUT K
00pa30BaHMIO YTJIEKUCIIOrO Tra3a U JU3aMENICHHON YKCYCHOW KHCJIOTBI C XapaKTEpHBIM
3aMmaxoM.

Konoencayus ¢ apomamuueckumu anvoecuoamu. bapOuTypatsl CHOCOOHBI K
KOHJIGHCAIlMW C aipJerujlaMid B TPUCYTCTBUU KOHIeHTpupoBaHHoii H»SOs Kax
BOJIOOTHUMAIOILIETO M OKUCIMUTEIbHOro peareHTa. IIpu BbIOOpE COOTBETCTBYIOLIETO
aNbJIeTUa W YCJIOBUM MOXXHO TMOJYYUTh CHEIU(GUYECKH OKpAIICHHBIE MPOJIYKTHI,
MO3BOJISIIONINE  MACHTU(PUIIMPOBATH  OTJAEJbHBIC  JIeKapCTBeHHbIe  BemecTBa. C
dbopmanbieruioM ¢GenodbapouTan obOpa3zyeT MPOIYKT PO30BOTO IiBeTa, a OapOuTan —
xenroro. B kadecTBe peareHTa HCMONB3YeT TaKXKE pa3ludHbIE apoMaTHUECKHe
aJIbJICTH/IbI, HATPUMeEp, N-ANMETUIAMIUHOOCH3aIbICTHI.

(0]
.
N + C + )N\ R2
\O

R
;// N) Ng R (W 9 l
l H2804 KOHLU. H

0 Q °
R // \\N %

) R H //\\ \Rz
2// N N 0 T e
H H

Yacmmuvle peaxkyuu. YacTHble peakiuu  OOYCIOBJIEHBI  OCOOCHHOCTSIMU
XUMHUYECKOTO CTPOEHUSI OTIEIbHBIX JEKAPCTBEHHBIX BEIECTB Ipynibl 0apOUTYypaToB,
IJIaBHBIM 00pa30M HAJTMYMEM 3aMeCcTUTENEd B 1-M U 5-M MOJI0XKEHUSIX.

®enobapOuTa UMEET B 5-M MOJIOKEHUH (DEHWIIbHBIA paguKkaj, MO KOTOPOMY
BO3MOYKHBI Sg-peakiii, HallpuMep, HUTPOBAHHE C TMOCIEAYIOIIUM BOCCTAHOBJICHHEM
HUTPOTPYIIIIbI, TUa30TUPOBAHUEM C A30COUYETAHHUEM.

@®parMeHT OEH30HWHON KHUCIOTHI B OCH30HAJIEC OTKPBHIBAIOT IOCIE THIPOJIM3A
B3aUMOJICHCTBUEM C COJISIMU TPEXBAJIEHTHOIO JKeje3a (MOSBISAETCS OCaZOK OpPaHKEBO-
xenToro 1Bsera). [lo amuaHoON rpymnne npemnapar BCTYNAeT B PEAKIUI0 THAPOKCAMOBOM
POOKI

['mapokcamathl Keje3a NPEACTaBISIIOT cO00M pacTBOpPBl KpacHO-(HOJIETOBOTO
1BeTa, a ruapokcaMarsl CU* - ocaiok GHPIO30BOTO IBETA.
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lexcenan c q)paI‘MCHTOM IMHUKJIOTCKCaHa B MOIJICKYJIC CITOCOOCH K PCaKIAM
IMPUCOCOAUHCHUA U IIO3TOMY O6CCHB€‘{I/IBaeT 6pOMHYIO BOOY:

B muonenman-nampuu atom cynabGuIHON cepbl MOKHO OOHAPYKUTh IO YCPHOMY
0CaJIKy, oOpasyrleMycss Ipu B3aUMOJEHCTBUM IMpenapara € COJSIMH  TSDKEJbIX
METaJIOB.

Y mpenapaToB JaKTUMHON (COJIeBOM) (OPMBI OMPEAENsOT HOHBI HATpus U Ty,
KHUCIOTHBIX ()OPM IOCIIE OCAXKACHUS MOCICTHIUX PACTBOPOM COJISTHOM KHCIIOTHI.

Konmpone yucmomui. VicipiTanus Ha YUCTOTY MPENapaToB rpynisl 0apOUTypaToB
oOyCJIOBJIEHbl WX XUMHUYECKHMMH CBOMCTBaMHM C crocobamu cuHTe3a. OrmnpeseneHue
MPO3PAYHOCTH MPOBOAAT KaK JJIsl COJIEBBIX, TaK U JUIsl KUCIOTHBIX (popm 6apOUTYpaToB.
[Ipu ucnbITaHUKM TPO3PAYHOCTH KHUCIOTHBIX (DOPM HCHOIB3YIOT UX PACTBOPUMOCTH B
KapOoHaTe HaTpus. HekoTopele momynpoayKThl CHHTE3a U COMYTCTBYIOIINE BEIIECTBA HE
pacTBOPSIIOTCS B KapOOHaTaXx.

W3MeHeHne 3Toro mokasartens AJi COJEBBIX (opM OOYCIOBIEHO UX BO3MOXKHBIM
B3auMojieiicTBUeM ¢ okcuaoM yrieponaa (V) u Biaroil Bozmyxa ¢ oOpa3oBaHMEM IIpH
TOM HEPAaCTBOPUMOM KUCIOTHON (POPMBI.

VY Oapburana u (enobapOuTana MNPOBEPSIOT HAIUMYHE MOHOAIKU3AMEIICHHBIX
MPOU3BOJIHBIX ~ 0apOUTYpOBOM  KHUCJIOTHI (COOTBETCTBEHHO, ATUI-0apOUTYpOBON W
(dhenmnOapoutypoBoit). Ilpu Hamuuum H>TUX npumeced ¢ 0Oojee BbIPaKECHHBIMU
KHCJIOTHBIMM CBOMCTBaMHU, Y€M Yy JIEKAPCTBEHHBIX BEIIECTB TIPyNIbl O0apOUTYpaToB,
M3MEHSIOTCA 3HaueHus: pH.

Bo3moxnyto (omycTUMyl0 110 periameHTHpoBaHHOM ['®) mpumech CcBOOOIHOMN
LIEJI0YM ONPEIEISAI0T TUTPOBAHUEM B ONPENEJIEHHBIX YCIOBHUAX y IPENapaToB COJIEBOM
(hOopMBL.

B rekcenane u THONEHTalI-HATPUU OINPEACIAIOT JOIYCTUMYIO 10 ONPENEIIEHHOTO
npejesia npumMecs Metasosa. Ilociennuii nonazaer B npenapar Npyu CUHTE3€ Ha CTaauu
KOHJICHCAIIMM MOYEBHHBI C JU3aMEIICHHOM MaJIOHOBOM KHCJIOTOM, IJie¢ B KauyecTBE
Karaju3aTopa HUCIOJNb3YIOT MeTunaT Hatpus. [lpu onpenerseHMM OPUMECH METaHOJ
OKHUCJSIIOT IEPMAHTaHaTOM Kalius 0 (hopmanbaeruja, KOTOpblid Janee KOHIECHCUPYIOT C
KHCIIOTOM XpOMOTpPOIOBOH. CpaBHUBAIOT MHTEHCHUBHOCTH OKpPAaCKM OOpa30BaBILIErocs
MIPOJIYKTa C ATATIOHHBIM PaCTBOPOM.

Memoowl konuuecmeenno2o onpeoenenus. llpenaparbl JakTaMHOW (KUCJIOTHOMN)
(GOopMBl KOJIMYECTBEHHO ONPEEISIOT METOAOM KHUCIOTHO-OCHOBHOIO THTpOBaHMs. B
KayecTBE MPOTOPHUIBHOTO PACTBOPUTENS UCMOJIB3YIOT AuMeTmiIhopmamuiom. Tutpant —
0,1 M pacTBOp HaTpusi THAPOKCHAA B CMECH MeTaHOJa U O€H30J1a; HMHAUKATOP —
THUMOJIOBBIN CHHUM.

[Ipun xonmdecTBeHHOM ormpesaeneHnn (GpeHobapOuTaia JIEKapCTBEHHOE BEIIECTBO
pPacTBOPSIIOT B AllETOHE WJIM CHUPTE, NMPUOABIAIOT HEOOXOAMMOE KOJIWYECTBO BOJBI U
tutpytor 0,1 M pactBopoM HaTpusi THAPOKCHAA B TMPUCYTCTBUHM HWHJIUKATOpA
tumosdTanenda. [IpruMeHeHHe naHHOW METONMKH TIOKa3biBaeT, 4To (heHobapOuran
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o0JafaeT TOCTATOYHO BBIPAXKEHHBIMU KUCJIOTHBIMU CBOMCTBAMH U MOXET JOCTOBEPHO
KOJIMYECTBEHHO OMNpPENEeNsAThCS U B BOJHOM cpene. ALETOH (MM CHHUPT) NPEMSITCTBYET
THJIPOTIN3Y 00pa3yIoIeics TPy TUTPOBAHUH COJIH.

[Ipemapatsl coneBoi (QOpPMBI KOJUYECTBEHHO OMPEICHAIOT allMAUMETPHUUECKU.
HaBecky mnpenapaTta pacTBOPSAIOT B CBEXKENPOKUIIIYEHHON BOJE (11 YJAJIEHHs CIEIOB
YTIEKHUCIOThI) U TUTpYIoT 0,1 M pacTBOpoM XJIOPOBOAOPOJHOM KHUCIOTHI B MPUCYTCBUU
MHJUKATOpa METHJIOBOTLO OPAaHXEBOrO JI0 PO30BOr0 OKpamuBaHus. [Ipum Hamuuuum B
npenapare CBOOOJTHOW MIesioun (OmpeAesisieMoil MpU HCHBITAHUM HAa YUCTOTY) W3
HaANJICHHOTO MPOILIEHTHOTO COJIEP>KaHUs BBIYUTAIOT MPOIIEHTHOE COJIep KaHue CBOOOIHOM
HIEJI0YM, YMHOKEHHOE Ha COOTBECTBYIOIIMM /1JIs1 KKI0TO Npenaparta KodhOUIIEeHT.

JlpyruMu MeTOJaMU KOJMYECTBEHHOT'O OIpeieeHus] 0apOUTypaToB SBISAIOTCA
apre’iromMeTpus (B IpsIMOM M OOpaTHOM BapHaHTax) M rpaBuUMeTpus. ['ekceHas MOXKHO
OTIpEEIUTh KOJIMYECTBEHHO OPOMATOMETPUYECKH MO (PparMeHTy LIUKIIOT€KCEHA.

JIisi  KONMYECTBEHHOTO OIpEACNICHUs] WHAUBUAYAJIbHBIX MpEnapaToB TPYMIbI
0apOuTypaToB U OCOOEHHO HJisi WX JIEKAPCTBEHHBIX (HOPM MPUMEHSAIOT (HUBHKO-
xuMuueckue Metoisl ananuza (BOXKX, cnekrpodoromerpus).

IIpousBoanbie MUPUMUIUH-2,4-110HA. TpeboBaHUsI K KA4eCTBY M METO/IbI
a”Hasm3a JIII: uaieHTHUKALUA, YUCTOTA U KOJIUYECTBEHHOE ONpelesIeHue

VYpauun u ero roMoJor THUMHH SBJISIIOTCS HYKJICMHOBBIMU OCHOBAHUSIMH,
BXO/SIIIUMU B COCTAaB HYKJICMHOBBIX KHCJIOT B BHJE HYKJICO3UJIOB U HYKJIeOTHI0B. Ha
OCHOBE ypaluia W THUMHHA MyTeM MOJU(PUKAIMU UX CTPYKTYpPhl CHHTE3UPOBAH PSJI
JEKapCTBEHHBIX  BEIECTB,  SBJSAIOMUXCSA  MeTabonutamu  (METWIypauuia) |
antumeradomutamu (dropypaii, (ropadyp, nuTapabMH) HYKJICHMHOBBIX OCHOBAHHM.
[Ipenapatbi-anTuMeTabonuTel  uHruOMpyror cunte3 JHK wu npumenstorcs kax
IIPOTUBOOITYXOJIEBBIE CPEACTBA.

Quzuueckue u xumuueckue ceovicmea. Metunypauui, ¢ropypauui, dropadyp,
Q3UOTUMUANH — Oelble MOPOIIKH; st  (Topypaluia JOMyCKaeTcsl >KEJITOBATHIM
OTTEHOK.

B nakramHoil (kucnoTHOM) GopMe mpenapaTsl Majio pacTBOPUMBI B BOJIE, @ B BUJIE
HaTPHUEBBIX COJIENU — JIETKO PACTBOPUMBI.

Bce ykazanuble mpenapaThl UMEIOT Y€TKUE HHTEPBAJIBI TEMIIEPATYPhI IJIaBJICHUS (B
naktamMHOU (hopme), xapaktepabie UK- u Y ®-criekTpbl norinouieHusl.

Kucnommno-ocnosenwvie ceoiicmea. Kak U JApyrue HWMU[bI, JEKAPCTBEHHBIE
BEIIIECTBA IPYIIbI TUPUMHIUH-2,4-1uoHa sBisitoTcss NH-kucnotamu.

[Togo6uno npyrum NH-kucmoram (Hampumep, OapOuTypatam) JieKapCTBEHHbBIC
BELIECTBA IPYIIBI ypaluia B3auMoAehcTBYIOT ¢ comssmu Cu™? Co*? ¢ oGpasoBannmeM
OKpAIIIEHHBIX OCaJIKOB, a ¢ cosisimu AQ* - Oetoro ocaxka.

OnHako MO cuji€ KHCIOTHBIX CBOWCTB IpenapaThl TPYIIBI ypaiuia yCTYMAT
yrojgpHou. [l0o3TOMY CONpPHUKOCHOBEHHE pPACTBOPOB HATPUEBBIX COJIEH MpENapaToB
rpynmel  ypamuia ¢ okcuaoM yraepona (IV) moker mpuBectH K 00pa3OBaHUIO
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HEPaCTBOPUMBIX KHCIOTHBIX (OpM U, ClieoBaTeNbHO, K HAPYNICHUIO IMPO3PAYHOCTH
pPacTBOPOB.

Peaxyuu eudponumuueckozo pacwennenus. Kak u OapOuTypaThl, Hpenaparhbl
TPyl ypaluiia TMOABEPKEHBI PA3TOKEHUIO C Pa3spblBOM aMHIHBIX cBs3ei. [Iporecc
YCKOPSIETCSl TIPU TOBBIIMICHHH TEMIIEpaTyphl W B MPUCYTCBUU Ienodeil. Harpesanue
MpenapaToB ¢ KOHIICHTPUPOBAHHBIM PACTBOPOM HATPHS TUAPOKCHAA (B pe3yJbTaTe 4ero
oOpasyeTcss aMMHaK, OOHAPY)KMBAEMbI MMOCUHEHWIO BIIAKHON JIAKMYCOBOM OyMmarm)
MOKHO HCTIOJIB30BATh [JIS1 OTIPEICICHUS MOJTMHHOCTH ¥ KOJTMYECTBEHHOTO OIPEACIICHUS
yKa3aHHOW TpYIIITBI IpenapaToB MeToaoM Kbenbaas.

Peaxyuu  snexmpoguivnoco  3amewenus.  IlpemapaTel  Tpynmbel — ypamuia
B3aUMOJICUCTBYIOT ¢ OpOMOM € OOpa3oBaHWEM COOTBETCTBYIOIIUX OpPOMITPOU3BOIHBIX.
Peakiuto 11 onpeneneHus nMoyIMHHOCTA MHANBUAYAILHOTO METHIIypalliiia B TIOPOIIIKE
U B Ma3H.

o 0]

Br
HN

N | + Br — L |
//k : 7 N CH
o N cH o 3 3

+ HBr .

JlaHHYyI0O  peakIMi0  MOXHO  HCIOJb30BaTh M ISl KOJHMYECTBEHHOTO
OpOMaTOMETPUYECKOTO KOJMYECTBEHHOIO OINPECIICHUs] METWIypanuia U JpYyrux
MIpenapaToB IPyIIbI ypaluia.

K Sg-peakiusimM oTHOCHUTCSI 1 00pa30oBaHUE a30KPACUTEINSI C COISIMU JTUA30HUS:

>
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JlaHHOM peakuen ONnpenesitoT HOJIMHHOCTh METHUITYpalliiia B Ma3u.

Yacmuvle peaxyuu. Y dropypamuna u dropadypa MOATBEPKIAIOT HATHUKE
cBs3aHHOrO (Topa mocie MuHepanuzanuio. [lpu cyxoil MuHepanM3aluu HaBECKY
npenapara IpoKaJIMBAIOT CO CMECBIO IS CIEKaHHS, COAEPIKAIIYI0 KapOOHAT HATPHUS U
Hutpat Kamus (1:1), ocTaToOK pacTBOPSIIOT B BOJE W J0OABISIOT PacTBOP XJIOpHaa
KayibIus. Beimagaet Oenblit ocafiok Kanblus ¢Gropuaa:

Ca**+2F =CaF, |

[Tocne cxuranus B arMmocdepe KuUCIOpoaa (PTOPUI-UOHBI, TMOTJIOIICHHBIC
pacTBOPOM TIEpOKCHIa BOAOPO/Ia, 00ECIBEUMBAIOT KpacHOro 1BeTa pactBop xenesza (1)
TUOLIMAHATA:

Fe(SCN)s + 6 F = [FeFs]* + 3 SCN-



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA [SKMA)} MEDICAL
AKADEMIASY ol ACADEMY
«OHTycTik KasakcTaH meanuuHa akagemuace» AK N Y/ AO «KOxHo-KasaxcTaHcKast MEAULIMHCKAS aKafeMusT»
Kadenpa dpapmaneBTHIeCKOi 1 TOKCUKOIOTHIECKON XUMUH 044-55/
JleKIMOHHBIH KOMILIEKC II0 JUCHUILTHHE «DapMaleBTHYecKas XUMUI-2) 67 ctp. u3 130

Yacto Hamuuve (QTOPUA-MOHOB  JOKA3bIBAIOT C  [OMOIIBIO  I[UPKOHHII-
anu3apuHOBOro peaktuBa. IIpu HSTOM KpacHbId 1BET UUPKOHUN-ATU3aPUHOBOTO
KOMILIEKCA MEPEXOAUT B KEJITHIN (aJTU3apHH).

Yucmoma. Tlpumech yparuia u OIM3KHX MO CTPOCHUIO BEUIECTB OMPEICISIIOT C
nomonipio BOXKX u TCX. Ilpumech cBoOOAHBIX (TOpUIOB OOHApYKUBAIOT HAa HOH-
CEJICKTUBHBIX JIEKTpoAax. KOHTpOIMPYIOT TakKe MPO3PAYHOCTh U IBETHOCTH PACTBOPOB
MpenapaToB TPyl ypaIuia.

Konuuecmeennoe  onpedenenue.  OOmLUMMH ~ METOJAMHU  KOJWYECTBEHHOTO
OTIpEIEIICHNS TIPETIapaTOB TPYIIIBI YpAIlHIa SBIISIOTCS:

1) KHCIOTHO-OCHOBHOE TUTPOBAHUE B HEBOJHBIX CPE/IaXx;

2) KOCBEHHBIW METOJ] HEHTpaIU3allny;

3) apreHTOMeTpHs;

4) GpomMaTtoMeTpus;

5) dusuko-xummuueckue Meto bl (criekrpodortomerpust, DOK, BOXKX u ap.).

Ilpumenenue. bapOutan u ¢deHoOapOuTan - YCIOKaWBaIOIME W CHOTBOPHBIC
cpeactBa. DeHoOapOutan U OEH30HAI - MPOTUBOSIMWIENTUYECKUE CPENCTBA C
[IPOTUBOCYAOPOKHBIM  JE€WCTBHEM. [€KceHan W THONEHTal - CpeacrBa Ui
HEUHTAJSIIIMOHHON aHECTE3HMH, OKA3bIBAIOT CHOTBOPHOE U MUOPEJIAKCUPYIOLIEE JEHCTBUE.
TuonenTtan obyagaet caadoil aHAIBI€3UPYIONIEH aKTUBHOCTBIO.

®dropypaunn u propadyp OKa3bIBaAIOT LUTOCTATHYECKOE (MPOTHUBOOITYXOJIEBOE)
JEUCTBUE, MPUMEHSIOT TMPHU 3JI0KAYECTBEHHBIX OMYXOJSX KelyAKa M APYruX OTIEIOB
KEJTYJOUHO-KUIIIEYHOTo TpakTa. OcTpas U XpoHUYECKass TOKCUYHOCTh Gropadypa B 5-7
pa3 HuXke, yeM (QTopypaniia, IpU IMOYTH PaBHOW aHTUOJACTUYECKOM aKTHUBHOCTH.
Metunypaiuin — CTUMYJSTOP JIEWKO3a, NPUMEHSIOT IPU JICUKOINEHUAX, JIYYEBBIX
MTOPAKEHUAX KOXKH, BAI03KUBAOIINX PaHAX, OKOTaXx.

Xpansm OapbutypaThl 1O crnucky cuibHomercTBytomux JIC. B xopomio
YKYINOPEHHOH Tape, 3alUIIEHHOM OT CBETa MECTE.

®dropypauun u propadyp otHocsATcs K sa0BUTHIM JIC. XpaHAT B 0aHKaX TEMHOTO
CTEKJIa, B 3AlIMIICHHOM OT CBETa MECTE: Ha CBETy NOoX BiIMAHUEM Y D-JTydeil JIerko
OKHCJISIIOTCS, IPU 3TOM CTAHOBATCA 00Jie€ TOKCUYHBIMH.

HNinrocTpaTuBHBIN MaTepuaJl:
- pa3gaToOYHbIE MATEPUAIIBI;
- mpe3enTarus Microsoft Power Point.

Jlureparypa: /lpunoswcenue 1

KoHTpoJibHBIE BONIPOCHI:
1. Knaccuduxamus JIC, npou3BOAHBIX MUPUMHUIMHA B 3aBUCUMOCTH OT 3aMECTHTEIICH.
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2.

Hcxons w3 pallMOHaIbHOTO HAa3BaHUsS, HANUIINTE CTPYKTYpHYIO QopMyry H
JATUHCKOE Ha3BaHUE CIICIYIOUIUX MPEnapaToB:

a) 1,5-aumernn-5-(uukinorekcen-1-um) -6apOuTypar HaTpus
0) 5,5-mudTIIIOAPOUTYpOBAs KUCIIOTA,

B) 5,5-1uaTUIO0ApOUTYpaT HATPHUS,

) 5-3TIi-5-peHmdapouTypoBast KUCIOTA,

1) 1-0eH30mn-5-3tun-5-peHnndapOonTypoBast KUCIOTA,

3.

o0k wnE

10.

11.

12.

13.

Hcxons W3 XHMHYECKOTO CTPOEHMS, [alTe€ CPAaBHUTEIBHYI) XapaKTEPHUCTHKY
dapmakonoruyeckoro sdhdexra B psamy: OapOutan, ¢enodbapOuTan, THOMCHTA-
HATpHii, OEH30HaJ, TeKCAMUIMH, TeKCEeHaI.

Hanuimure o61uiyro cxemy MOJy4YeHHs] MpernapaTroB, MPOU3BOJIHBIX OapOUTYpPOBOI
KHUCIIOTHI HA TIpuUMepe OapOuTara.

Hcxons n3 cnocoba moaydyeHHUs! MPOU3BOJIHBIX 0apOUTYpOBOM KHUCIOTHI BHIOEpUTE
paBUWIbHBIC MAPBI: NpenapaT — MPUMECH:

bapouman a) penunbapbumyposas Kucioma

Denobapouman 0) c60000Has Wenoudb

bapouman-nampuii  8) memunoswiii cnupm

Omamunan-namputi 2) IMUIOApoUMYpo8as Kucioma

I'excenan

bapbamun

Hanummre cnocoObl 00HapyXeHUsl U YPaBHEHUS pEaKIUi 3THX ITPUMECEN.

3a cUeT KakuX CTPYKTYpPHBIX ()parMeHTOB MPOU3BOJIHbIE OApOUTYpOBOM KHUCIIOTHI
MIPOSIBJISIIOT KUCIIBIE CBOMCTBA?

3a cuer 4ero MpOSIBIISIIOTCA KETO-€HOJbHAsi U MMHUHHO-UMUJIONBbHAS TayTOMEpPHUS
0apOUTYPOBOI KHCIIOTHI?

Kaxkoit peakimeil MOKHO J10Ka3aTh, YTO MPOU3BOJHBIE OapOUTYPOBOM KHCIOTHI
MPEACTABISIIOT cOOOM TuKIWYeckuil ypeua? Hanwmwure ypaBHEHUs peakuuii Ha
npumepe pernobapOurana.

HarpueBble conu  OGapOuTypaToB  MOCiHE€  HEWTpalM3alMu  pa3BEIACHHOU
XJIOPOBOAOPOJHON KHUCJIOTOM o00pa3yroT ocanku. Kakue BemiecTBa Hpu 3TOM
00pa3yroTcs U 1Mo Kakou (PU3nueckoil KOHCTaHTE UX MOXKHO UACHTU(DUITUPOBATH?
JI71s1 KaueCTBEHHOT0 aHaJIu3a B3SThI Mpenapatsl: 0apouTan, GenodapouTani, rekceHal,
IFeKCAaMHUJIMH, JIAMUBYAWH C TOMOIIBIO KAaKWX XUMHUYCCKHUX PEAKIUA HX MOXKHO
OTJIMYUTH APYT OT Apyra. Hanummre ypaBHEHUS peakIui.

OObsAcCHUTE C XUMHYECKOM TOUKH 3PEHHUS CTaOMIBHOCTh HATPUEBBIX COJIEH
0apOuTypaToB.

Ha xakmx cBoiicTBaXx OCHOBaH (hapMaKONEWHbIH METOJ KOJMYECTBEHHOTO
ompeneneHus: 6apOUTypaToB-KUCIOT? Hamuimure ypaBHEHUS peakiuii Ha TpUMEpe
(peHobGapOuTana, yKaxkute u OObSICHUTE YCIOBUS IIPOBEICHMUSL.

dapmakonelHbIi METOJ] KOJIMYECTBEHHOTO OmpeaesieHnus 0apOuTypaTtoB-CcoJei.
Harnumute ypaBHeHusI peakiiuii Ha mpuMepe 6apoamuia.
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14.B ueMm cymHOCTh (hapMakoONEeWHOr0 METOoJa KOJWYECTBEHHOTO OIpeaeseHus
rekcamuinHa? Hanummre ypaBHEHUs peaKIluii.

15. KucnotHo-ocHOBHBIE cBoticTBa JIII, mpon3BoMHBIX MUPUMUIUH-2,4-AHOHA.

16. Peakiun  37eKTpOUIBHOTO 3aMELIECHUs, XapaKTepHbIE [UIs MeETWIypaluia |
dTopypammia.

17. O6mue u cenududeckue peakuu uaeHTuukanuu Gropypanuna u propadypa.

18. OGHapyxeHHe KOBaJIEHTHO-CBSI3aHHOTO aroMa (Topa B Mojekyne (ropypauuia u
¢ropadypa.

19. Ananu3 yuctotel JIII, mpoM3BOAHBIX NHUPUMUIANH-2,4-THOHA B 3aBUCHMOCTH OT
CIoco0OB CHUHTE3A.

20. MeToibl KonuecTBeHHOTro onpeaenerus JIII, mpou3BoaHbIX MUPUMUIUH-2,4-THOHA.
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11-nexkuus

Tema: [Ipou3BoaHbIC MUPUMHUIUHO-THA30JIA

Hean: hbopmupoBanue y 00yJarOMuXcst 3HAHUK 0 PU3NMYECKUX U XUMUYECKUX CBOMCTBAX
JIEKapCTBEHHBIX CPEJACTB, MPOUZBOAHBIX MUPUMHUIUHO-THA30JA, (apMaKONEHHBIX
METO/IaX UX UCCIEAOBAHUS.

Te3ucel aekunu
ILnan:
1. IIpousBonHbIE NMUPUMHINHO-THA30J1a - THAMMHOBBIE BUTAMHMHBI. brHoxumuueckas
POJIb THAMMHOB B OOMEHHBIX IPOIECCaxX OpraHu3Ma.
2. TlpupoaHble UCTOYHUKU U criocoObl noiaydyeHus JIII, mpon3BOAHBIX MUPUMUANHO-
THA30J1a U IPOOJIEMBbI YUCTOTHI.
3. DU3MKO-XUMHUYECKHE CBOMCTBa, TpeOOBaHUS K KadyeCTBY M METOJbl aHalIu3a
TUAMUHOBBIX BUTAMUHOB M X CUHTETUYECKHX aHAJIOIOB.
4. TlpuMeHeHne B MeIULIMHE, TPOOJIEMBbI CTAOMIBHOCTU U ycioBus xpanenus JIII.

IIpousBoaHbIe TUPUMUAUHO-THA30JIa - THAMHHOBbIE BUTAMHUHBI.
buoxummnyeckasi poJib THAMHHOB B 00MEHHBIX IPOLIECCaX OPraHu3Ma

Tepmun «BuUTaMuH» (OYKBAJIBHO «aMHUH JKU3HW») THpemoxeH DyHKoM,
BBIJICTTUBIINM (DPaKIMI0 M3 BOJHOIO JKCTPAKTa PHUCOBBIX OTpyOeH, 001aaaronryto
BBIPOXKEHHBIMU OCHOBHBIMM cBoWicTBamu (1911-1912). B 1934 r. Bunesamc u3z 1 T
PHUCOBBIX OTPYOE BBIJEIUI HECKOIBKO rpaMMOB BuTaMuHa Bi, a B 1936 1. qokazan ero
CTPOEHHUE.

OpraHu3m JKMBOTHBIX M YEJIOBEKa HYXKIAaeTcs B IOCTYIUICHMM BHUTaMHHa Bj
(TuamMyHa) W3BHE C MPOAYKTaMH MUTaHUs. THaMHH COAEPKUTCS B OTPYOSX XJIEOHBIX
371aKOB (OCOOEHHO B PHCOBBIX OTPYOSIX), TPOIKKAX.

TuamuH, BcacelBasCh W3 KHILIEYHMKA, (ochopuinpyercs M NpeBpaliaercs B
tuamMuH-iupopocdar (audocdar). B sroit  PopmMe oOH sBIAETCS KOPEpPMEHTOM
JeKapOOKCcuiIa3, YYaCTBYIOUIMX B OKHCIHMTEIbHOM JAEKapOOKCHIMPOBAHUU KETOKHCIIOT
(MTUPOBUHOTPATHOM, O-KETO-TJIyTaTOPOBOM).

[Ipenapartsl BuTamMuH B1: THaMuHa OpoMuf (XJ10pua) U ero KoepMeHTHbIE (OPMBbI
— KOKapOoKcuia3bl ruapoxaopua, pochornamMun u 6eHPOTHAMUH.

IIpupoaHbie HCTOYHNKHU U c1IOc00bI noJryuenus JIII, mpousBoaHbIxX
NMPUMHUIMHO-THA30J1a ¥ MP00JIeMbl YUCTOTHI
TramMuHOBBIE BUTAMUHBI COAEPKATCS B MPOAYKTAX PACTUTEIBHOIO U KMBOTHOIO
MIPOUCXOXKJICHUS, B OPTaHU3ME YEJIOBEKA CUHTE3UPYIOTCSI MUKPO(IOPOI KUIIICUHHKA.
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OvocuHTes B

pacTUTenbHble XWBOTHbIE

opraHusme
xneb rpyboro nomona, MSICO (CBMHMHA, CUHTE3npyeTcs
Kpynbl (HeobpaboTaHHbIN puUC, roBsaunHa), MUKPOOIIOpOM
OBCSsIHKa), neYyeHb, TOJICTOro
NPOPOCTKU MLLEHULIbI, nTuua, KMLEeYHMKa
OBOLUM (cnapxa, Bpokkonn, ANYHBIN XXENTOK,
Oproccenbckas kanycTa), pbiba

6o60Bble (ropox),

opexu, anenbCuHbl,
arogpl, YepHOCNMB, Nnogel
LUIMMOBHUKA, U3IOM, CNUBa,
MUBHbIE OPOXCKU

B HaCTOAIICC BpCM: IIpCIIapaTbl THAMHUHA ITOJIYYAal0T CHHTCTHYCCKUM ITYTCM.

CH
CH + 3
2\N3 4\
[
AW Q : 5g—CH2—CHZ—OH

2

Tuamuna opomuja (MU XJ0pUI) —
Thiamini bromidum ( seu chloridum)
3-[(4-Amuno-2-meTni-5-
MUPUMUIMHII)METHI]-5-(2-0kcraTiin)-4-
METHJI-THA30JIMH OpOMU THAPOOpOMU (MITH
XJIOPUJL TUIPOXJIOPUL)

N=T8

1
oy

Br-HBr-0,5 HO
unu

Cl“Hcl
p cH_+ Stk oD,
N | TN— ®ocpornamun — Phosphothiamin.
q /L\ ( \ CH;—CH, Mownodocdopnsiit a3¢up 4-metun-5-f-
€~ N7 TNH, s I ‘HPO , ! ,
0 34 okcudTUA-N-(2’meTun-4’-amMmuHO-5’-
HO_F:,: 5 METHJITUPUMUJINH )-THA30Jus1 pocdart.
B o |
- oH,_ s M
P | { \ Kokap0okcuinassl ruipoxiopuj —
N CH;—CH, . .
HC™ "NT TNH, s A Cocarboxylasi hydrochloridum.
Ho—p—o|He  Hudochopusiit 3¢pup 4-merni-5p-okenarni-N-
S (2°-metun-4’-aMUHO-5 -METUIITUPUMU U ) -
H om%,: d THA30JIMs THAPOXIIOPHUIA).
o-
CH,
NP CHy O, CH;CHO Bendorunamun — Benphothiaminum.
):I £ T/ PN 2-Metun-4-amuao5-(1’-podcdar-3°-
HG™NT TNH, - S ? 6en3zomntno-4’-metuinoyt-3’-en-4’-
C—GH O popMaMmIOMeETIIT)-IHPHMIIHH.
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DOu3nKo-XMMHUYECKHE CBOICTBA, TPEOOBAHUA K KAUeCTBY M METOIbI aHAJIN3A
THAMMHOBBIX BUTAMUHOB H UX CHHTETHYECKHX AHAJOTOB

TuaMuH siBisIeTCS TBYKUCIOTHBIM OCHOBAaHUEM M MO3TOMY 00pasyeT 2 poja cojiei
— XJOpUIBI W THAPOXJOPUIL (OpoMuIbl W TuApoOpoMuibl). DochoTHaMUH W
KOKapOOKcHaza — clokHbIe 3pupbl THAaMUHA U HOCHOPHON KUCITOTHI, T.€. KOHEPMEHTHI.

Otu npenapatbl — OeJble MOPOIIKHU C XapaKTEPHBIM 3aMaXxOM, XOPOIIIO PACTBOPHUMBbI
B BOJIE, UMEIOT KHUCIIYIO PEaKLUIO Cpefibl (KaK COMM CIabblX OPraHMYeCKUX OCHOBAHHM €
CHWJIbHBIMH MUHEPATLHBIMHU KUCJIOTAMH).

bendoTtnaMuH — CHHTETHYECKHMH JIGKQPCTBEHHBIM TMpemapar, OJU3KUM 1O
CTPOCHHI0O K THAaMUHy M ero kKodepMeHTHbIM (opmam. B oTimume oT mpemapaToB-
MIPEANIECTBEHHUKOB TTPAKTUICCKA HEPACTBOPHUM B BO/IC.

Iloonunnocms. Crnenuduueckas oOMIETPYIIIOBasl peakiys MOJIMHHOCTA THaMUHA
U ero mpemnaparoB — oOpa3zoBaHme Tuxpoma. CyITHOCTh HCHBITAHHS 3aKIIOYacTCs B
MOCTEIIEHHOM OKHUCJICHWM THAMHUHA B IIEJOYHOW cpene (Bcero 3aTpauyuBaetcs 3
DKBUBAJICHTA IIEJIOYH) C OOpa30BaHUEM TPUIMKIHNYECKOTO TPOU3BOJHOTO THAMHHA
(THOXpOMa), CIOCOOHOTO JaBaTh CHHIO (IIOOPECICHIIMI0 B cpefe OyTaHojia WIH
azoamusioBoro crnupra npu Y ®-o6imydeHun.

Peakiust uaer B Heckoyibko cramui. Ha 1-# cTagum mpouCXOIUT YacTUYHAs
HeWTpanu3anus npenapara Kak COJIM TajJOreHOBOJOPOJHON KHUCIOTHI (1-# SKBUBaJIEHT
IIEI0YHN ):

CH

N CH, Cli 3
2, ] 5
3 — — -
H,C & NH, ({és CH;—CH; OH |- HClI
+ NaOH
(> cH, c~  CH,
/l\ | /+ N\ + NacCl + H,O.
x> k CH,— CH;-OH
H,C N NH, s 2 2

Ha 2-ii craguu oOpa3oBaBuIMiics THAMHHA XJIOpUJ HeWTpamuszyercs (2-m
OKBUBAJICHTHOM IIEJIO0YM) KaK COJb YETBEPTUYHOTO AMMOHHMEBOTO OCHOBAaHHS [0

CH
N 4\IA|/ CH2 3
/ \;
H CAN NH, QS CHfCHZ— OH .

TuamuHa rmgpokcun

OOpa3oBaBIMiicss THAMWUHA THUIPOKCHUI H30MEPU3YETCS B ICEBIOOCHOBAHUE
THAMUHA!
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Troxpom

Tuoxpom 00pa3yoT Takxke (QocpoTnaMuH W KOKapOOKCWiIa3a, HO He
O6eHdoTramMuH.

Kak conmu a30TUCTBIX OCHOBaHMM mpenaparbl THAMHWHA B3aUMOJACHCTBYIOT C
oOleanKaJouIHBIMU OCaJUTEIbHBIMU peakTuBamMu (peakTuBbl Baruepa, [parennopda,
Maiiepa, TeTepOnoJIMKUCIOTaMU — KPEMHEBOIB(PAMOBOM, TUKPUHOBOM, TAHUHOM U JIp.)
¢ 00pa30BaHKUEM XapaKTEPHO OKPAIIEHHBIX OCAJKOB.

Memoowi KOIUYEeCMBEeHHO20 onpeoenenus. XuMHueckas CTPyKTypa
JIEKapCTBEHHBIX BEIIECTB, NPOU3BOJHBIX BHTaMHMHA Bi, 103BONSET NPUMEHUTH
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pazuyHble METOAbl HMX XHMHUYECKOr0 U (PU3MKO-XMMHYECKOTO KOJIMYECTBEHHOTO
OTIpEJIEIICHHUS:

1) KHCIOTHO-OCHOBHOE THTPOBaHUE (B BOIHOW M HEBOJHOM cpelax);

2) ocaaWTeNbHOE TUTPOBAHHE (APTCHTOMETPHS);

3) dU3NKO-XMMHYECKHUE METOANKN (ciekTpoOoTOMETPUUECKHE, DOK,

He(hEeTOMETPUIECKHE);

4) TpaBUMETPHSL.

Tuamuaa OpoMHI KOJNMYECTBEHHO OMPEICNAIOT TPaBUMETPUUYECKH B BUJE
KOMITJIEKCa MperapaTa ¢ KpeMHEBOJIb(PPAMOBON KHCIIOTOM.

JInsi  KOJIMYECTBEHHOT'O ONpeNeNieHUsT THaMHWHAa OpoMHJa NPUMEHSIOT TaKkKe
apreHTOMETPUUYECKYI0 MeToauKy. Onpenenenue npooast B 4 craauu. Ha 1-i1 craguu
OCYIIECTBIISIIOT HeNTpanu3anuio tTuamuHa opomuaa kak NH-kucnorsr 0,1 M pactBopom
HATPUS TUJIPOKCHUJIA.

Hanee (2-a craaus) roroBatr uuaukarop — xenesa (l1l) tuonmanar. J{nsg storo k
onpeneneHHoMy o0bemy 0,1 M pacTBopa aMMOHHUSI THOLMaHAaTa JOOABISIOT PacTBOP
KEJIe30aMMOHHUEBBIX KBACLOB.

Ha 3-i1 ctaguu cymmy ortutrpoBbsiBatoT 0,1 M pacTtBopom cepeOpa Hutparta. Ha
3aKIIIOYUTEIIHFHOM, 4-i CTaJIMM OTTHUTPOBBIBAIOT TIOJIYYCHHBIH Ha 2-i ctagun xerne3a (1)
tuonuanat 0,1 M pacTtBopom cepebpa HUTpaTa.

O6sem 0,1 M pactBOpa cepeOpa HUTpaTa, MOIICANIET0O HA TUTPOBAHUE
HEIMOCPEJICTBEHHO THaMHHA OpOMHUAA, PAaCcCUMTHIBAIOT [0 pPa3HUIE MEXAY OOIUM
00BEMOM TUTPAHTA U 00bEMaMU PACTBOPOB HATPUS THAPOKCHIA U aMMOHHMSI THOIMAHATA.

KonunuecTBeHHOE OmpeiereHne THaMUHA XJIOpHUJIa MPOBOAST METOJOM KUCIOTHO-
OCHOBHOT'O TUTPOBaHUS B Cpelie JEeASHON YKCYCHON KUCIOTHI (KaK COJIM ABYKHCIOTHOTO
ocHoBauwsl). [{71s1 CBA3BIBaHMS TajoreHu1-uoHa nooassitor prytu (1) amerar.

KokapOokcumnasbl THAPOXIOPUI KOJIUYECTBEHHO OIPEAESIOT aKaTIUMETPUYECKU
(tutpant — 0,1 M pacTBOp HaTpUs TUIPOKCUIA).

Ipumenenue. Henoctatok ThaMuHa BeET K HApYLICHUIO YIJIEBOJHOrO OOMEHa, a
3aTeM U K JAPYTUM HapylIIeHUsM MeTaboin3Ma (B MBIIMICYHBIX TKAHSIX HAKaIJIUBAIOTCS
MUPOBUHOTPAJHAS M MOJIOUHAs KUCJIOTa), PYHKIMU HEPBHON CUCTEMBI (ITPOSBISIOTCS
MOJMHEBPUTOM U MBIIIEYHON C€Ia0O0CThIO), K 3a0ojeBaHMIO Oepu-Oepu, mapesam,
napanudam, KO)KHON MaTOJIOTHH.

[TpumeHsrIOT TpemapaTsl THaMUWHA TPU HEBPUTAX, HEBPAITHAX, PATUKYIHTE,
KOXXHBIX 3a00JIeBaHMSIX, a TaKkKe ISl MPOPHUIAKTUKH M JICUCHUs aBUTaMUHO3a Bi.
[TorpebHOCTD YeOoBeKa B THAMHUHE COCTaBIISICT MPUMEPHO B | MI B JI€Hb.

Cmabunvrocmo u ycnosusi xparenus. THaMUH U €ro MPOU3BOJHBIC IPUHAATIEKAT K
OYEHb HEYCTOWYMBBIM COCIMHEHUSM BUTAaMHHOB. Tak, THaMUH TOJ JEHCTBUEM
KHCIIOpO/ia BO3AyXa MPEBPAIaeTCcsl B THOXPOM U THAMUHAUCYIb(PUI.

Paspymienne TamMuHa BBI3BIBAIOT TAaK)K€ BOCCTAHOBUTEINH, CHIJIBHO KHCIas WITU
niesioyHasi cpeja, cBet (ocobenno Yd-myun), MOBHIIIIEHUE TeMIiepaTypbl. B pacTBopax
THaMuHa 3HaueHue pH He nomxHO mpeBbImIaTh 4. 3a mpenenaMu ONTUMAalIbHOM 00JacTH
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pH mnoBbillieHHe Temmepatypbl OOJbIIE CIOCOOCTBYET pAa3liOKEHHUIO IMpenapara, 4em
NPUCYTCTBHUE KUCIOPOIaA.

NaurocTpaTuBHBIN MaTepUaJ:

- TaOJIUIIBI;
- npe3enTarus Microsoft Power Point.

Jlureparypa: [lpunooxcenue 1

KoHTpoJibHBbIE BONIPOCHI:

1.

w

~

10.

11.

12.
13.

14.

15.

16.

O6mas xapakrepuctrka JIC, mpou3BOAHBIX MUPUMHUIAMHO—THUA30JIa. B3anmmocBs3b
XUMHUYECKON CTPYKTYpbl C (hapMaKOJIOTMYECKUM JIEUCTBUEM B pAly: THAMHUHA
Opomu i, kokapookcuiasa, pochoTnaMu u OeHPOTHAMUH,

[IpupoaHble HMCTOYHUKH MOJYYEHHUs TMPENapaToB MPOU3BOIHBIX MHPUMUIUHO-
THAa307a.

CuHTe3 JIeKapCTBEHHBIX IIPENapaToB, MPOU3BOIHBIX MMPUMHUHO-THA30IA.

MoXHO 7M1 TI0 BHEHNIHEMY BHUIY M PACTBOPUMOCTH OTJIMYHUTH IPEMAPATHI,
IPOU3BOIHBIE TUPUMUANHO-THA30J1a7

OxuCINTENPHO-BOCCTAHOBUTENBHBIE cBoMcTBAa JIC, NpOM3BOMHBIX NHPUMHUIUHO-
THA30J1a.

Hanummre peaknuio 00pa3oBaHUS THOXPOMA, OCHOBAaHHOTO Ha OKHUCIEHHUU
IpenapaToB U3y4aeMoOU IPYIIIbl B LIEJIOYHON CpEAE.

Kaxk onpenennTs HaJIM4me cepbl B THA30JI0BOM LIUKIIE?

Kakumu peakuusiMu MACHTUPUIUPYIOT HAMYUE TpEeTUYHOro atoma azora B JIC,
MIPOU3BOAHBIX MTUPUMUIUHO-THA30A?

OTnuyYuTENbHBIE pEeakUMH MOMJIMHHOCTH THAMHUHA XJIOpUAa, THAMHUHA OpoMuUAa,
KakapOokcuiiassl, pochoTnamuna u 6eHpoTHAMUHA.

Kak omnpenenuth Hanmuyue NpUMECH TUOTHAMUHA B JIEKAPCTBEHHOM IIpernapare
THAMUHA XJIOpUA?

OObAcCHUTE  NPUHUUI  IPABUMETPUUYECKOIO  METOJa,  HCIHOJB3YeMOro  Juis
KOJIMYECTBEHHOTO ONpEeeIeHNs THaMuHa OpoMHUIa.

VY caoBus poBEIEHNS HEBOJHOTO TUTPOBAHUS THAMHUHA XJIOpHUa, THAMHHA OPOMHUIA.
OI0OPOMETPUYECKUM  METOJ aHAJIM3a MPENapaToB JaHHOW TPYNIIbI, [PUHIMUII
METOAMKHU.

OcoOeHHOCTH aHanM3a KOKApOOKCHJAa3bl B  3aBUCUMOCTH OT XHMHUYECKUX,
(u3HUEeCKUX CBOWCTB.

OTnuYnTeNnbHbIE  pEaKkUMH  MOMJIMHHOCTH  MpernapaToB  HU3y4yaeMOW  TpYMIbL:
KokapOokcuiasbl, hochoruammuua, beHdhoTHnamMmuHa.

CrabunbHocTh JIC 1 yCinoBHs XpaHEHUS.
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12-nexkuus

Tema: [IpousBoaHbIe MypHHA

Heab: popmupoBanue y oOydaronnxcst 3HaHUH 0 U3MYECKUX U XUMUYECKIX CBOMCTBaX
JICKapCTBEHHBIX CPEACTB, NPOU3BOAHBIX MypHHA, (apMaKONEeHHbIX METoJaX uX
HCCIICIOBAHMSL.

Te3ucekl Jekuun
Ilaan:
1. Beegenue. Knaccudukanus JIC, npousBoansix mypuHa. [IpupoaHbie MCTOUHUKH
YPUHOBBIX AJIKAJIOMI0B U criocoObl moiyuenust JIIT.
2. Ou3nyYecKue U XUMMUYECKUE CBOMCTBA, OOIIUE U YaCTHBIE METObI UICHTU(DUKAITUN
u aHanu3a yuctotsl JIC.
3. dapMakoreiHbIe U AIbTEPHATUBHBIE METO/IbI KOJIMYECTBEHHOTO ONIPEICTICHUSI.
[Ipumenenue, ycnoBus xpanenus JIII.

Kaacenpuxanus JIC, nponzBoanbix nypuHa. [Ipupoansie nctoyHnkn
IYPUHOBBIX AJIKAJOUI0B U cl1oco0bI mosxydenus JITI

K wu3ydaemoii rpymnne JeKapCTBEHHBIX IPENapaToB OTHOCATCS IPOU3BOJIHBIE
KCaHTHHA  (2,6-IMOKCUITYpUHOBBIE aJIKAJIOWJbI), Hykieo3uabl nypuHa (ATD wu
PUOOKCHH), MPOU3BOAHBIC TYaHHHA (AIIMKJIOBUP U TAaHIIUKJIOBUP) U APYTUE MPOU3BOJIHBIC
MypUHa (QJUIONYPUHOJ, MEPKANTOIYPHUH, a3aTHOIIPHUH).

B MemunuHCKON TpakTHKEe HAWOOJbIIEe TIPUMEHEHHE HWMCEIOT CJSIYIOIINe
aJIKaJIOUJIbl, TPOU3BOJHBIE KCaHTHHA: KodeuH, TeoOpomuH, TeobwumH. Bce oHu
OKa3bIBaIOT BO30Y:Karolee 1eHCTBUE Ha LEHTPAIbHYIO HEPBHYIO CUCTEMY, IPUUEM 3TO
neicTBre O6osee BrIpakeHo y KoerHa, MEeHbIIee JCHCTBUE OKa3bIBAET TEODUIITNH, el
MeHbllIee — TeOOpOMUH. B cBsI3M ¢ 3TUM KO(erH MCHOoJb3yeTcsl MPEUMYILECTBEHHO KakK
CTUMYJISITOP LIEHTPAJIbHONM HEPBHOM CHCTEMBI, a TEOPWIIMH U TEOOPOMHUH B KauecTBE
OpOHXOJUTHYECKUX, TUYPETUUECKUX CPE/ICTB.

Pubokcun u AT® gBISIOTCS HYKI€03UIaMU MTypHUHA, SBJISIIOTCA COCTAaBHON YacThIO
TKaHEW OpraHu3Ma 4YeJoBeKa U JKMBOTHBIX. [IpemapaTel B MEAMIMHCKOM MPAKTUKE
MIPUMEHSIOTCS P MBIIIEYHON AUCTpOodUU U aTpoduH, UIIEMUYECKON OOJIE3HU cepAlla,
MUOKAPAUOIUCTPOPUN M TPU HAPYUICHUSIX PUTMA, CBA3aHHBIX C TNPUMEHEHHUEM
CEPJI€YHBIX TNIMKO3UIOB.

AIMKIIOBUP (30BUPAKC) U TAHIIMKIIOBUDP (LIMMEBEH) NPUMEHSIOTCS B MEIUIIMHE KaK
MPOTUBOBUPYCHBIE TpenapaThl, 0CO0€HHO A(h(EKTUBHBIE B OTHOIIEHWH BHPYCOB
IIPOCTOTrO TepIieca U OMOSCHIBAIOIIET0 repreca.

[To cBoemMy CTpOEHMIO MEPKanTOIypHUH, a3aTHOIPHUH U AJUIONYPHUHOJ OIU3KH K
aneHnHy (6-aMHMHONYpUH), THIOKCAHTUHY (6-OKCHUIypHH), TyaHMHY (2-aMUHO-6-
OKCUITypHH). SIBIIASCH CTPYKTYpHBIM aHAJIOIOM JTHUX COEIUHEHUMN, MEpKalTOIypHH
ABIIIETCS AHTUMETA0OJIMTOM, MPUMEHSETCS B MEIUIMHE Kak MPOTUBOBOMYXOJIEBOE
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CpelncTBO. A3aTHONPUH OJM30K K MEPKANTONypUHY Kak MO CTPYKType, Tak M IO
JNEUCTBUIO, O0JalaeT UUTOCTATUYECKUM W  HUMMYHOJACHPECCUBHBIM  JIEWCTBUEM.
AJTOIypUHOI SIBISIETCSA CPEJICTBOM, TOPMO3SIINM 00pa30BaHUE MOYEBBIX KO(PEPMEHTOB
U TPUMEHSETCA JUIs JICYCHHS U NPOQPUIAKTUKH 3a00JeBaHUM, COMPOBOXKIAIOLIIXCS
TUIIEPYPUKEMUEN.

B mpupoge mpou3BoAHbIE MypHUHA HMEIOT OO0bIIOe OHOJOrMYecKOoe 3HAYCHHUE.
CoenuHeHus TPYIIbl MypUHA COAEpXKATCs B PACTEHUSX U TKaHSIX >KUBOTHBIX B
cBOOOIHOM BHJIE, & TAK)KE BXOJAT B COCTAaB HYKJICO3UI0B, HYKJICOTHUOB U HYKJIEUHOBBIX
KHCJIOT.

Kodenn copepxxkutcs B mucthsx yas (10 50%) u 3epuax kode (mo 1,5%). Bnepsbie
koeun BoiieneH u omucan @. Pynre (1819); crpoenne 3Toro ankaiouja J0Ka3aHo 3.
Oumiepom B 1882 r. B nucThsIX yasi coiepKUTCS Takxke TCoOPMUINH, a B 600ax kakao —
TEOOPOMHUH.

HykJienHOBBIE KHUCIIOTHI NPUCYTCTBYIOT B KIIETKaX BCEX KUBBIX OPraHU3MOB H
BBITIOJIHSIIOT ~ BakKHeWIMe (QyHKIMM 10 XPaHEHUI0 M Iepefadye TeHETHYECKOM
uH(popmanuu.

K mpou3BOgHBIM IMypuHA OTHOCUTCS OOJIbIIAsl TPyNa JIEKAPCTBEHHBIX BEILECTB,
o0JIalaloMX pa3IMuyHON (PapMaKOIOTUUECKON AaKTUBHOCTBIO — OpPOHXOJIUTUYECKOM,
TUYPETUYECKON, KAPIUOTOHNYECKOU, MPOTUBOOIYX0JeBOu, AerctBrueM Ha [THC.

B ocHOBe XMMHUYECKON CTPYKTYpbl YKa3aHHBIX JIEKAPCTB JIKHUT OULIHMKIMYECKas
CUCTEMa MypUHa, CYIIECTBYIONIAsA B BUJIE 2 H30MEPOB:

MupumuauH
6 7
- INT
— ZL Ve
4 N9
7H-MypwuH 9H—I'IprH

Cnocobwl nonyuenus. BemecTBa rpyniibl MypruHa MOXKHO MOTY4YaTh U3 MPUPOIHBIX
MCTOYHUKOB W cuHTeTndyecku. [lypuHoBbie ankamouasl (kKodewH, Teopuim,
TEOOPOMUH) — PACTUTEIIBHOTO MPOUCXOKICHHUS.

C xonma XX B. yCrenrHo pa3BuBarOTCs pa3IMUHbIE METOJIbI CUHTE3a ITypPUHA U €T0
pou3BOAHBIX. BrepBbie mypuH Obl1 cuHTe3upoBaH . Pumepom B 1899r. mpu
BOCCTaHOBJICHUH 2,6,8-TpuxiiopmnypuHa. B HacTosmiee BpemMsi HaubopIee MpakTHIECKOe
3Ha4YeHUE UMEIOT 4 crioco0a CHHTE3a IMTyPUHOB:

1. Konnencanus 4,5-1MaMUHONUPUMUIMHOB C KapOOHOBBIMU KHCIIOTaMU (CHHTE3
Tpay6e, 1910). DToT cnoco0® B AaibHEWIlIeM MHOTOKPATHOIO MOAM(PUUUPOBAICI U 10
CUX TIOp HE yTpaTHJI CBOEIO 3HAUCHUS:
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2. Kongeuncanus 4,5-guoxkcunupumMuauHoB ¢ MoueBuHou (bepenn, Po3en, 1888).

3. IlpucoenuHeHue [HMAaHATOB WM H30TUOIMAHATOB K S5-amMuHO-2,4,6-
TPUOKCHOKCUIIUPUMUJUHY C TOCIEIYIONIEH NUKIU3aiuel obpasyromerocs: kapoamuaa
MpU HarpeBaHuu B kuciou cpene (2. Gumiep, Ami, 1895):
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Moyesas kucnota
4. KonpgeHcamusi amuaa S-aMHUHO-1-MeTUIUMUIA30/1-4-KapOOHOBOM KHUCJIOTHI C
MYPaBbUHOU KUCJIOTOM:
0
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> + HCOOH
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Pdu3nyecKkue 1 XMMHUYECKHe CBOCTBA, TPe0OBaHUS
K KauyecTBY U MeToabl aHaausa JIC
[Ipenaparbl M3y4aemMoi TPYMIbl MPEACTABISIIOT COOOM MOPOIIKH Oenoro IBeTa
(AT® >xenToBaThIi), TOPHKOTO BKyca, O0e3 3amaxa (B 3yhWIIMHE 3amax dTUJICHANaAMUHA),
IJIOXO PacTBOPUMBI B BOJE, [BOWHBIE COJIM IYPUHOBBIX aAJIKAJIOUJOB OTIMYAOTCS



ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN

MEDISINA [SKMA)} MEDICAL
AKADEMIASY ol ACADEMY
«OHTycTik KasakcTaH meanuuHa akagemuace» AK N Y/ AO «KOxHo-KasaxcTaHcKast MEAULIMHCKAS aKafeMusT»
Kadenpa dpapmaneBTHIeCKOi 1 TOKCUKOIOTHIECKON XUMUH 044-55/
JleKIMOHHBIH KOMILIEKC II0 JUCHUILTHHE «DapMaleBTHYecKas XUMUI-2) 79 cTp. u3 130

aydiied pacTBopuMocThio. KodenH, B 3TO CBOMCTBO 4acTO MCHOJIB3YETCS B OLICHKE
KauyecTBa JIEKAPCTBEHHBIX (POpM.

B XMMUYECKOM OTHOIICHUH 3TO — CJIA0ble OPTaHUYECKUE OCHOBAHUS, MPUYEM IS
TeoOpoMHHAa W TeOQWIIMHA  XapakTepHbl amdorepHble cBoiicTBa. Obnamas
OKHUCJIUTEIIPHO-BOCCTAHOBUTEIPHBIMA CBOMCTBAMH, B OTJIMYHME OT JPYTHUX TPYII
QTKAJIOUIOB, TAFOT TIOJOKHUTEIbHYI0 MYPEKCHTHYIO PEAKITHIO.

Kucnomno-ocnognvie ceoticmea. Ilypun — apoMatuueckas CHUCTEMa C CHUJIBHOU
JeNOKaIn3aIuell m-3JeKTPOHOB, KOTOPHIC HWIPAOT OOJBINYI0 pOJh B 00pa3OBaHHUU
Pa3IUYHBIX  MOJICKYJSIPHBIX ~ KOMIIEKCOB. OH 00JamaeT  3JIeKTPOHOIOHOPHBIMHU
CBOMCTBaMHM M IIPEJCTABIIICT COOO0M pacTBOpUMOE B Bojie ciiaboe ocHoBanue (pK, = 2,4),
oOpa3zyroliee ¢ KUCIOTaMH HENpOuYHble coiv. B To ke Bpems Onaromaps HaJIMYUIO
MOABMXHOTO atoMa Bojopona B NH-rpymnme mypun mnposiBiaseT ciiaOble KHUCIOTHBIE
cBoricTBa (pK, = 8,9) u oOpasyer coiu ¢ MeTaIaMu.

JlexapcTBEeHHBIE BEIIECTBA T'PYIIBI TypHHA — cllabble OCHOBaHUS, 00pa3yrolue ¢
KHCJIOTAMU HEYCTOWYMBBIE COJU TIPU MPOTOHUPOBAHWUHU TeTrepoaToMa a3zoTa B 9-M
MTOJIOKEHUH.

Kaxk mpaBuiio, mpon3BogHBIC KCAHTHUHA C TPYJOM PAacTBOPSIOTCS B BOJAE (JTydIlie — B
ropstaeit).  JIns  TomydeHWs XOpOIIO  pacTBOPUMBIX JIEKAPCTBEHHBIX — IMPEMapaToB
HCITOJIB3YETCSI WX CIIOCOOHOCTh K KOMIUIEKCOOOpa3oBaHMIO. J[aHHBIE O pacTBOPUMOCTH
Pa3TMYHBIX BEMIECTB TPYIILI TypPHHA MPECTABICHBI B TAOIHIIE.

Xopomiass pacTBOPUMOCTh IMypHHA OOBACHICTCS TEM, YTO OH 00pa3yer
BOJIOPOTHBIC MOCTHKH C MOJIeKyJaMu BoAbl. OCOOEHHO Maja pacTBOPUMOCTh KCaHTHHA.
[Ipu meTunupoBaHWM aTOMOB a30Ta OHA 3HAYMUTENIBHO YJy4IIaeTCs, KaKk BUIHO Ha
npumepe KodewHa, TeopwUiMHA, TeoOpoMuHA. Pasnmuums B pacTBOPUMOCTH
OOBSCHSIIOTCSI Pa3HOI MEXMOJIEKYIISIPHON acCoIUaIuei.

VY kodenna 3 rerepoaroma a3oTa METUIMPOBAHbBI. BelecTBo sSBIIETCS MOHOMEPOM
(He 00pa3yeT accoIMaToB Yepe3 BOJIOPOJIHBIE MOCTHKH), YTO OOBSCHSIET €ro JIYUIIyHO
PacTBOPUMOCTD U HU3KYIO Tr;. PacTBopuMOCTh KoerHa yBemnunuBaeTcs B ropsiueii Boje,
a TakkKe B TPUCYTCTBUM COJIEH OpPraHMYEeCKHUX KHCJIOT (32 cYeT oOpa3oBaHus
KOMILIEKCOB).

B Teoduinune umeercss ogHa cBoOogHas, HO Mano aktuBHas NH-rpymnmna,
cnocoOHasi 00pa30BBIBaTh CIadble MEXMOJEKYJSIPHbIE BOJOPOAHBIE MOCTUKH. Kak B
TBEPJIOM COCTOSHUM, TakK W B pPAacTBOpe TMpeAnojaraercs IuMepu3amnus. ITo
MOATBEPKIAETCA MEHBIIIEH, 4eM y Ko(herHa, paCTBOPUMOCTBIO U 00siee BHICOKON Thy.

TeoOpoMuH B TBEPJAOM COCTOSHUM O0Opa3yeT emie OOJbIINE MEKMOJICKYJISIPHbBIE
arperaThbl, OCHOBaHHbIe Ha akTuBHOW NH-rpymme u BBITOJHBIX B MPOCTPAHCTBEHHOM
OTHOIIEHUU KapOOHWIBbHBIX rpymnmax. [[moxyio pacTBOPUMOCTh U BBICOKYIO Ty; MOMXHO
TaKke 00BSICHUTB 3TOM CTAOMIBLHOM accolmanuei, yro pokazano MK-crnexkrpockomnuei.

TeHaeHIMS KCAaHTHHOB K «CaMOKOMIUIEKCOOOpPa30BHANIO» IMPOTUBOCTOUT HX
MPEAPACIIONIOKEHHOCTH K OOpa30BaHUI0 KOMIUIEKCOB C COJISIMH OPTaHUYECKUX KHUCIOT
(6eH301HOM, CaTUITMIOBOM, 4-aMUHOOCH30MHOM, alleTUIICATMITMIIOBOM 1 Jp. ).
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Kodenn — cnaboe opranmyeckoe ocHoBanue (pK, = 0,61). PactBopum B

MUHEpaAIbHBIX KHUCJOTAaX, HO YCTOWYHMBBIX cojeil He o0pasyer. BzammopeiicTByer c
oOlIeanKaJOUIHBIMU OCaIUTENbHBIMU peakTuBamMu. Ho ¢ pacTtBopoMm Hopa pearupyer
TOJIBKO TpPH MOJKHCICHHH (YTO XapakTepHO i1 Takoro ciaboro OCHOBaHUSA)
obpazoBanuem ocanka nepioauaa (Coff - HI - 14). C TannnoM kodenn oOpaszyeT ocajiox,
pacTBOPUMBIN B M30BITKE peakTHBA. B oTIMYHMEe OT MHOTHX JPYTHMX OCHOBaHMN Ko(euH
HE OCAXJACTCA PEaKTHBOM Manepa, 4TO HMCHOJIB3YETCA IPU ONPEACICHUH YUCTOTHI
npenapara.

TeoOpoMuH u TEOQUIIMH SIBISAIOTCS aM(OTEPHBIMU coenqrHeHusIMH. HWx
OCHOBHBIE€ CBOMCTBAa OOYCJIOBJICHBbl HAJUYMEM HEMOJEICHHOW IMaphbl 3JIETKPOHOB aToMa
azota B 9-Mm monoxenuu. Kucinorueie cBoiictBa Teobpomuna (pK, = 9,9) cBsizanbl ¢
MOJIBMYKHOCTBIO aTOMa BOJIOpOJa MMHUIHOW rpymmbl, a TeopmuinHa (pK, = 8,8) — ¢
IIOIBMXKHOCTBIO aTOMa BOJOPOJAA IIPH T'€TepoaToMe a3oTa B 7-M MOJI0KEHUH. KuciaoTHbie
CBOMCTBa y TeO(UUIMHA BBIPAKEHBI CHIIbBHEE, YEM Yy TE€OOpOMHHA. DTO CBA3aHO C TEM,
4TO0 TEOOPOMHH B pacTBOpax Iueiaoyeil oOpa3yeT TOJNbKO JAKTUMHYIO QopMmy, a
T€O(UIUTMH — ME30MEPHO CTAOMIIM3UPOBAHHBIN AHHOH.

OOimanass 0osee BBIPAXKEHHBIMH, Y€M Y TE€OOPOMHHA, KHUCIOTHBIMU CBOMCTBaMH,
TeO()UIUTHH PACTBOPSIETCS HE TOJBKO B HIENOYaX, HO U B paCTBOPE aMMHUAKA.

3a cueT KHCIOTHBIX CBOMCTB TEOQMIUIMH U TEOOPOMHUH OOpa3yroT pacTBOPUMBIE
COJI HE TOJBKO CO IIEJIOYaMH, HO W C OpPraHMYecKUMHU OCHOBaHHsMHU. C coysiMH
TsKenbIX MeTaios (AgY, Co?*, Cu?") nomyuyarorcs HepacTBOPHMBIE COSIMHEHHSI.

Mypekcuonass npoba (ooweepynnogas peaxyus). Peakius OCHOBaHa Ha
OKHUCIIUTEIbHO-TUIPOIUTUYECKOM  PA3JIOKEHUU  BEIIECTB IPYINIbl  KCAaHTUHA  JI0
IIPOU3BOJHBIX MUPUMUJIMHA, B KOTOPHIX | MM 2 aMUHOTPYIIIBI KOHACHCUPYIOTCS IPYT C
JIPYroM J10 oOpa3oBaHUs IypPITYPHON KHCJIOTHI, UMCIOIICH B BHAC aMMOHHHHON COJH
KpacHO-(uoseToBoe okpammBaHue. [t mpoBeaeHUs peaklMy Mpenapar HarpeBarT Ha
BOJSTHOM OaHe 70 monHoro ynapuBanus ¢ okuciutenem (H2O2, Bra, HNOs) B kucnoi
cpene. 3areM JA00aBISIOT  pacTBOpP aMMHUAaKa; MOSBIAETCA  IMypPHYpPHO-KpacHOE
OKpallliBaHHE.

JIns  MOYeBOW KHUCJIOTBI HAarpeBaHuWE€ MPOU3BONAT C KHCJIOTOM a30THOU
KOHLIEHTPUPOBAHHOW, KOTOpasi OKUCIUTEIBHO pasjlaraeT BEIIECTBO 0 aJUIOKcaHa M 5-
aMUHOOAPOUTYPOBOM  KHUCJIOTBHI. 3aTeéM MpPOAYKT OKHUCHEHHS (KaKk KapOOHUIIbHOE
COCIMHEHHE) KOHJIECHCHPYETCS € MNPOAYKTOM THUIPOJM3a A0 MypHypHOM KHUCIOTHI,
KOTOpasi B MPUCYTCTBUU aMMHaKa MEPEXOAUT B ME30CTaOUIU3UPOBAHHBINA aHUOH,
Ha3bIBAEMbIN MYPEKCHUIOM.

B ciiyyae MeTHIMpPOBAaHHBIX MPOM3BOJAHBIX KCAaHTHMHA BMECTO a30THOM KHCIIOTHI
NPUMEHSIIOT PacTBOpP MEPOKCHAA BOJOPOJA B COJSHOKHUCION Cpele U 3aTeM 100aBIsioT
aMMuaK (B cilydae, eciid OH He 00pa3yeTcsl Ipy FUAPOJIU3e penaparta).

Peaxyuu snekmpoghunvrnoco 3amewenus nocie wenounoco cudpoausa. Kodeun,

oOnanarouii ciab0OCHOBHBIMHU CBOWCTBaMHU, HEYCTOMYHUB B
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menoyHo  cpeae. Ilpu  pH>9  mpoucxoaur  paznoxeHue  kodeuHa 10
Ko(euMHKapOOHOBOW KHUCIIOTHI, KOTOpasi pasziaraerca ¢ oOpazoBaHueM KodeuauHa u
COOTBETCTBYIOMIEro kKapooHata. [Ipuyem Kopenaun ABIseTcss aHTaroHUCTOM KoderHa 1o
(hapMaKoJIOTHIECKOMY JACUCTBUIO, YTO MOKET Pa3JIOKUBILETOCS MIpernapara.

B cepHokucion cpeae KoheuH MOXKET Pa3IoKHUTbCA J0 MYPaBbUHOW KHCIOTHI.
AHAJOTUYHO pasfiaraercsi TEOPWIUIMH 10 TeoPUIUTNHA, KOTOPHIA Aanee MOXKET ObITh
UACHTU(PUIIMPOBAH MO PEAKIMU a30COYETaHHUSA C COJBbIO0 JAMA30HUSA C O00pa30BaHHUEM
a30KpacHuTeds.

Hpyeue peaxyuu. TeobwmmmH o0pasyeT c 2,6-TUXIOPXUHOHXJIOPHUMHIOM B
oopatHoM OydepHom pactBope (pH 8,5) MepormaHMHOBBIM KpacUTelh HHTEHCHUBHO-
rojry0oro 1Bera.

OyQwinuH pearupyer C pacTBOpoM cyibdara Meau ¢ 00pa3oBaHUEM
KOMIUIEKCHOI'O ~ COEJMHEHMsI KpacHO-(hHOJIEeTOBOro I1BeTa (peakiuss Ha OCTaToK
ATWICHIUAMHHA).

AnenosuntpudochopHas Kuciaora (M HaTpUEBasi COJib) 3a CUET OCTaTKa PHUOO3bI
B3aMMOJICHCTBYET C OPIIMHOM B MPUCYTCTBHH HEOOJBIIOTO KOJIMYECTBA XJIOPHUIA Kee3a
(111) ¢ oOpa3oBaHuEM MPOAYKTA KOHICHCAIIMYA CHHE-3€JICHOTO IIBETA:
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CuHe-zeneHoe gkpaumsaHue
B azatuonpuHe HUTPO-TPYyNIly BOCCTAHABIMBAKOT J0 MEPBUYHOM apOMaTHYECKOU
aMUHO-TPYMIBl W Jajieeé TPOBOIAT [IWA30TUPOBAHUE M a3zocoueTaHue ¢ (HeHorIoMm
(oOpa3oBaHue a30KpaCUTETIs).
OcrtaTtox O€H30MHONW KHUCIOTHI B KO(MeuH-OeH30aTe HATpHsl  OTKPBHIBAIOT
KaueCTBEHHOU peakiueii ¢ xmopugom xkene3a (Ill) — oOpasyercs ocamok TemecHOro
[[BETA.

dapmakoneiiHbie U aTbTEPHATHBHBIE METOIbI
KOJIMYEeCTBEHHOI0 onpeneaenus. Ilipumenenne, ycaosus xpanenus JIII
1. Kucnomno-ochognoe mumposariue 6 He80OHOU cpede. IIpenapaTbl-OCHOBaHUS U
COJI OCHOBAaHUW OMNpPEAENSIIOT B Cpele YKCYCHOro aHrujpuaa (KodeuwH) UM CMecH
JEASHON YKCYCHOM KHUCIOTBI M YKCYCHOTO aHTUJIpUAa (KCAaHTUHOJA HUKOTUHAT). Tutpant
— 0,1 M pacTBOp XJIOPHOM KHCIIOTHI.
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Ob6nanaromye KUCIOTHBIMHU IIEHTPaMU TEOOPOMUH, TEOPHIIIUH pPACTBOPSIOT B
IPOTOPMIBHBIX PACTBOPUTEIAX (AUMETHII(POpMaMUI, TUPHUINH, OYyTUIAMUH) U TUTPYIOT
pacTBOpaMHu METUJIATOB HATPUS UITH KaJIHAL.

2. Koceennwiti memoo wuetimpanuzayuu. llpu B3anMOACHCTBUU TeOOpOMHUHA U
TeopWIIMHA C PacTBOPOM HHUTpara cepebpa oOpasyercsi IKBUBAJIEHTHOE IperapaTam
KOJIMYECTBO a30THOM KUCIOTHI, KOTOPYIO TUTPYIOT CTAHIAPTHBIM PACTBOPOM THAPOKCHIA
HaTpHSL.

3. Kucnommno-ocnosnoe mumposanue 8 800Hou cpede. KopenH-0eHzoar HaTpus
ONPENENAIOT MO OCTaTKy OeH30aTa HaTpus THUTPOBAHMEM CTaHJAPTHBIM PACTBOPOM
XJIOPOBOJOPOAHON KHUCIIOTHI B IPUCYTCTBUU 3upa.

OybwuMH 3a CYeT OcTaTka »JSTWICHJUAMUHA KOJUYECTBEHHO OIPEACINIIOT
TUTPOBAHUEM CTaHAAPTHBIM PACTBOPOM XJIOPOBOJIOPOIHON KUCIOTHI.

4. Apeenmomempus (obpamuwiii cnoco6). K pactBopy TeopwUIMHA WA
TeoOpOMHUHA T00aBISAIOT aMMUaK U (UKCUPOBAHHBIN M30BITOK TUTPOBAHHOIO PacTBOpa
HUTpaTa cepebpa; oOpa3yercs HepacTBopumas  cepebpsHas  conb.  Ocamok
OT(QWIBTPOBBIBAIOT U B (DUIIBTpATE ONMPEACISIIOT N30BITOK HUTpaTa cepedpa TUTPOBAHUEM
CO CTaHAAPTHBIM PACTBOPOM pOJAHMIA AMMOHHUS (MHAMKATOP — >KEJI€30aMMOHHUEBBIC
KBaCIIbI).

5. Hooomempus. TlpuMensieTcs mnsi ompeseneHns KodenHa B KodenH-6eH30aTe
HaTpus. MeTos OCHOBaH Ha OOpa30BaHMM OCaJAKa Mepioanaa KopenHa B KUCION cpeje
(coff - HI - 14), KoTOpHBIi OTGUIBTPOBBIBAIOT U B (PUIBTPATE OMPEACISIOT U30BITOK HOMA.

6. Memoo Kvenvoans (OTIpeficiecHre a30Ta B OPraHNYECKUX BEIIECTBAX ).

JIaHHBIM METOJIOM OTPEACIAIOT AUNPOPUIIINH.

7. Becomwiti memoo. MeToa mMHOTAa UCHOJIB3YIOT AJIA ONpeleieHus KopernHa B
JIEKapCTBEHHBIX (pOopMax 3aBOJICKOTO MPOM3BOACTBA (KOMEUH H3BJICKAIOT U3 CMECU B
HIEJIOUHOM cpene XxJaopodopmoM; aanee XI0podopM OTTOHSIOT, OCTATOK BBICYIIMBAIOT U
B3BECIIIMBAIOT).

8. @usuxo-xumuueckue memoowvt (YD-cnexrpodoromerpus, [KX u BIKX)
MPUMEHSIOT I KOJWYECTBEHHOTO OMPEISICHUS TPernaparoB TPYIIbl TypuHA B
JeKapCTBEHHBIX ~ (opMax 3aBOJACKOTO MPOM3BOACTBA. MeTon  pedpakTOMETpHUH
MPUMEHSIIOT JIJISl aHalIN3a PacTBOPOB Ko(enH-0eH30aTa HATPUs B yCIOBUSIX alTEKH.

Ilpumenenue. Kodeun crumyisitop [HHC, cyxuBaeTr cocyapl, MOBBIIIAET
KpoBsHOE AaBieHue. O0JagaeT MOYETOHHBIM JICHCTBUEM. TeoOpoMuH U TEOPUILIUH
- CHa3MOJIUTUKA W JUYPETHUKU, PACHIUPSIOT KOPOHAPHBIE COCYAbl M MYCKYJaTypy
OpOHXOB. [TenToxkcudmmmmx — Ba30AWJIATPYIOIIIEE, AHTUOTIPOTEKTOPHOE,
aHTUATPETaHTHOE, AHTUTPOMOOTHYECKOE CpeAcTBO. [IEHTOKCHMGUIUIMH M KCAaHTUHOJIA
HUKOTHMHAT YIIYYIIalOT MHUKPOIUPKYJSAIHUIO KPOBHU, Nepudeprueckoe U IepedparbHOe
KpOBOOOpaIIeHHE, CHA0KEHUE TKAHEH KHCIOPOIOM.

JunpoduinuH Ha3HAYAOT MpU ClazMax KOPOHAPHBIX COCYNIOB, OpOHXHAIBHOU
acTMe, TUIIEPTOHUYECKOM 00JIe3HH.
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Xpansam B XOpOIIO YKYITOPEHHOM Tape TEMHOTO CTEKJIa, B 3aIUIIEHHOM OT CBETA U
Bjaru mecte. Dyduiun - 6e3 noctyna H,O u CO, !

HNiurocTpaTuBHBIN MaTepuall:
- TaOJINIIBI;
- mpe3enranus Microsoft Power Point.

Jlureparypa: [lpunoocenue 1

KoHTpoJibHBbIE BOIPOCHI:
1. CBs3p  XMMHMUYECKOTO CTpOeHUs C (HapMaKOJOTHUYECKOM AaKTHUBHOCTBIO B DSy
MIPOU3BOIHBIX ITYPHHA.
2. Hanumure cxeMmy cuHTe3a KodernHa, TeoOpOMUHAa U TEOoPHIUIMHA M3 MOYEBOH
KHUCJIOTBI.
3. Kakue npumecu onpeensioT B Ipenaparax Npou3BOAHBIX MypUHa, YeM 00yCIIOBIEHO
WX IPUCYTCTBUE?
4. Beigenure KUCIOTHBIE M OCHOBHBIE IIEHTPHI MPEMapaToB IPOU3BOIHBIX ITyPHHA.
O0o0cHyHTE UCIIOJIB30BAaHUE KUCIOTHO-OCHOBHBIX CBOMCTB B aHAJIN3€ ITUX MPENapaToB.
5. [Ipn BbImapuBaHWK TEOOPOMHHA C HECKOJIBKUMHU KAIULIMH TEPTHUAPOIIS M KHCIOTHI
XJIOPOBOJOPOAHOWC MOCIHEAYIOIIMM MPUOABICHHEM pPAcTBOpa aMMHaka o0pa3oBajoCh
MypIypHO — KpacHOe okpammBaHue. Hamummre ypaBHeHHE peakuumu. MOXHO JH 3Ty
PEaKIMIO CYUTATH CIEUPUIHON?
6. MOXHO 1M MPOM3BOJAHBIE IypHHAa OTIUYUTHL MO pacTBopumocTd B Boae? Kakue
CTPYKTYPHBIE 3JIEMEHThI IPOU3BOIHBIX ITypHHA BIUSIOT Ha PACTBOPUMOCTH?
7. Peakmuu oOHapy>keHus OEH30MHON KUCIOTHI B KO(penH—OeH30aTe HaTpusi?
8. Kak oO6HapyXuBaroT STUICHANAMUH B 3yprmmuHe?
9. [loueMy B KOperHE OMPENEINSAIOT IOTEPIO B MACCE MPU BBICYILIMBAHUU?
10.Kak onpenensitor mpumech KodernHa, 3-MeTUIKCAaHTHHA B TEOOPOMUHE?
11.Kak onpenensitor IpuMech APYTUX MyPUHOBBIX OCHOBAaHUMN B T€OPUIUIUHE?
12. B yeM 0COOEHHOCTh CIOCOOOB KOJIMYECTBEHHOTO OIPEIACICHHS TPOU3BOIHBIX
nypuHa? Hanummvre ypaBHEHUS peaKUu.
13. CTabunpHOCTD JIEKapPCTBEHHBIX MPEMapaToB dyPHIIMHA U YCIOBUS XPaHCHHSL.
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13-nexkuus

Tema: [IpousBoaHbIC ITEPUANHA U U30AJIJIOKCA3UHA

Hean: hbopmupoBanne y oOyqaroniuxcst 3HaHUN 0 GU3HICSCKUX U XUMUYECKUX CBOWCTBAX
JIEKapCTBEHHBIX CPENICTB, MPOU3BOIHBIX MTEPUINHA U U30AJIIOKCa3UHA, (papMaKOTICHHBIX
METO/IaX UX UCCIEAOBAHUS.

Te3ucel Jekunuu

Inan:

1. PacnpocTtpanenue ¢oiMeBOi KHUCIOTHI B MPUPOJE, POJIb JIJIsi OOMEHHBIX ITPOIIECCOB
OpraHu3Ma.

2. Ou3nvecKkre 1 XMMHUICCKHE CBOMCTBA, TPeOOBaHMUS K KaueCTBY M METOJIbl aHAIN3a
JIC, npou3BOAHBIX NTEPUIUHA.

3. Ilpupoanbie HUCTOYHUKHU (HJIABUHOBBIX BHTAMHUHOB, OHMOXMMHYECKAs POJb IS
O0OMEHHBIX MPOIECCOB OpraHu3Ma.

4. OKUCIMTENHLHO-BOCCTAHOBUTEIBHEIE M KHCIOTHO-OCHOBHBIC CBOWMCTBA, METOJIBI
aHaym3a JIC, mpon3BOAHBIX U30AJUIOKCA3UHA.

Pacnpocrpanenue ¢oMeBoi KUCI0THI B IPUPOAE, POJIb AJIA 00MEHHBIX
NMPOLECCOB OPraHU3Ma

OgnuM W3 BUTaMUHOB rpymnnbl B sBuserca gonuesas kucioma. OHa MIHAPOKO
pacnpocTpaHeHa B paCTUTEIHLHOM MHUPE, OCOOCHHO B 3€JICHBIX JIMCThSIX IIMUHATA, CaJlaTa,
000ax, 3/1aKax u T.1. K mpousBoanbIM nTepuMHAa OTHOCATCA (ojieBas KUCIOTA U
METOTpeKcaT. Bce JIeKapCTBEHHBbIE CpPEACTBA — COCAMHEHHMS CIO0XKHOM XUMHYECKOU
CTPYKTYpBI, TOJUPYHKIIMOHAIbHBIE. [ITepuauH 1O  XUMHUYECKOMY  CTPOEHUIO
NpeJCTaBIsieT CcOOOM  TeTepOLMKINYECKYI0  CHCTEMY,  COCTOSILYI0 U3  JIBYX
KOHJICHCUPOBAHHBIX LUKJIOB MUPUMHINHA M MHpa3uHa. B coctaB mMosiekyibl (OIHEeBOM
KHUCJIOTBl BXOAMT MNTEPUAMH, IM-aMUHOOCH30MHAs KHUCIOTa U OAWH HIM HECKOJBKO
OCTATKOB TIJIyTAaMMHOBOW KHCJIOTHl. BHemHe (onreBble KHCIOThI — SKEJITOTO I[BETa,
oOnagatoT amM(pOTEPHBIMU CBOMCTBAMH, CJIEOBATEIbHO, CXOXH IO PACTBOPUMOCTH,
00J1a1atoT bayopecuupyommumMu CBOMCTBamH, 00Ja1at0T OKHCIIUTENILHO-
BOCCTAHOBUTEJIBHBIMH CBOMCTBAMHU. XapaKTePHOM OCOOEHHOCTBbIO ATHX MpErnapaToB
SABJISIETCA CBETOUYBCTBUTEIBHOCTb.

W3yyenune Pu3NYECKNX M XMUMHYECKUX CBOMCTB, BBISABJICHHE OOIIMX W YaCTHBIX
3aKOHOMEPHOCTEHN MO3BOJISET MPOCIEAUTD BIMSHUE XUMUYECKON CTPYKTYpPhI MTPENapaToB
Ha  €ro (U3MKO-XMMHUYECKHE  CBOWCTBA W, CJIEIOBAaTEIbHO,  XapakTep
(hapMaKoJIOTHYECKOTO JACHCTBUS W MEIUIIMHCKOTO IPUMEHEHHs, YTO MO3BOJISET CAENaTh
MPABWJIbHBIA MOAXOJ K aHAIN3Y U XPAHEHUIO JIEKAPCTBEHHBIX CPEICTB, HEYCTOMYMBBIX K
BO3JCUCTBUIO BHELTHEW CPEBI.
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[Tpon3BogHBIMU NTEPUANHA SBISIOTCS BUTAMUHBI TPYMIbI (POIMEBONH KUCIOTHI U
CUHTETUYECKUE aHTUBUTAMUHBI (AMUHONTEPUH, aMETONITEPUH, METOTpeKcar). B ocHoBe
XUMHAYECKOM  CTPYKTYpbl JaHHBIX COCIMHEHUU JIGKWAT NOTEPUAUHOBOE  SIPO,
IIPEACTABIISIONIEE coboi OULIMKIINYECKYIO KOHJICHCUPOBAHHYIO CUCTEMY
MMAPUMHUIMHOBOTO ¥ ITUPA3UHOBOTO KOJIELL.

[ITepuauH — CBETIIO-KENTHIM KPUCTAJUIMYECKAN MOPOLIOK, XOPOIIO PACTBOPUMBIN
B BOJIC M OPTraHWYECKUX DPACTBOPUTENSAX. BBeneHHE TMAPOKCUIBHBIX WM aMHUHOTPYIII
PE3KO TMOHMXKAET PAaCTBOPUMOCTH W3-32 HAJWYUSA BHYTPHU- MU MEKMOJIEKYJISIPHBIX
BOJIOPOJHBIX CBSI3eH, BO3HUKAIOIIUX MEXAY aTOMaMd BOAOpoAa (PYHKIIMOHAIBHBIX

I'pyIil 1 rerepoaToMmaMu a3oTa:
N
N 3/4 ~5 8
NS,
N N

Mrepnaunn
(nupasmHoONMpUMUAVH)

BonbUIMHCTBO IPUPOIHBIX ITEPUINHOBBIX COEIUHEHUN ABIIAIOTCS MPOU3BOAHBIMU
2-aMUHO-4-OKCUIITEpUIMHA WIIN NTEpUHA.

[ITepuauHbl MWKUPOKO paclpocTpaHeHbl B mpupoje. Mx HamuumeM oO0ycioBiieHa
OKpacKa KpbUIbEB U I71a3 Y HACEKOMBIX, a TAK)KE OKpacka KOKU aM(puOUii.

K 37011 k€ XMMHUYECKO# TpyIie MPUHAJJIEKAT U NTEPUHOBBIE BUTAMUHBI, [JIaBHBIM
MPEACTABUTENIEM KOTOPBIX SIBISIETCS KUCIIOTa (hoJineBast:

Kucnora ¢omueBas — N-{-[n-[(2-amuHO0-4-ruapoKCHOKCH-6-IITePUTHMHNIT ) METHI |-
aMuHO }0eH3omi-L royramMuHOBas KHUCIIOTa — COACPXKHUT (PparMeHThl NTEpHUIIMHA, N-
AMUHOOEH30MHOM KUCJIOTHI U NIyTAMUHOBOM KHCIIOTHL. K NITEpOUIIbHON YaCTH MOJIEKYJIbI
MOXET OBbITb MPUCOCAMHEHO HECKOJBKO OCTATKOB TJIYTaMUHOBOM KHUCJIOTHI (10 7).
HaunOoiiee akTBHBI KOPEpPMEHTHBIE (DOPMBI:

1) 5,6,7,8-teTparunpodosreBas KUCIOTa,;

2) doaueBas kuciora — 5-popmuin-5,6,7,8-terparuapodosneBas KUCIOTa:

c//o

OHN\ (|300H
N

N7 CH,—N C—N—C—CH,—CH, —COOH

RN H i H H

N o)

HNT N7 N

H

Henocrarok (onmeBoil KUCIOTH TMPUBOAUT K TSKEIBIM HAPYIIEHUSM (YyHKIIHHA
KPOBETBOPEHUS, aHEMUHU.

[ToTpeOHOCTH OpraHM3Ma B3pOCIOTO YeJoBeKa B (DOJTMEBOM KHUCJIOTE COCTABISET
500-700 mkr/cyT. OCHOBHBIC €CTECTBEHHbIE MUCTOYHUKU (DOJIMEBOU KHUCIOTHI TaKUE K€,
KaK W JPYruX BUTAaMUHOB Ipymnmbl B (aposxoku, medeHb, KamycTta, MOPKOBb, IIMUHAT U

Jp.).
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Pdu3nvecKue 1 XMMHYECKHE CBOICTBA, TPEOOBAHNUS K KA4eCTBY M METOAbI
anasm3a JIC, npon3BOAHbIX NTEPUINHA

Quszuueckue ceoticmea. Kuciaora QonmeBas — KpUCTAJUIMYECKUN TMOPOIIOK
KEJITOTO WJIU KEITO-OPAaHKEBOrO IBETA (3a CUET NTEPUIMHOBON CHCTEMBI), Oe3 3amaxa.
Ha cBery pasmaraercs, rurpockonuusa. IIpaktuyeckn HepacTtBopuma B Boxe. Maio
pacTBOpHMa B Pa3BEIECHHON XJIOPOBOJIOPOJHON KUCIOTE, JIETKO PACTBOPUMA B PACTBOPAX
menoveii, ammmuaka, kapoOonatoB. Paspymaercss mom AeicTBUEM KHCIIOT, OKHCIHUTENCH,
BOCCTAHOBUTEIJICH, CBETA.

Nmeer xapaktepHble cnekTpel norjomenusa B Y®-, uaumoit 1 UK-obnactsax. B
KaueCcTBE OJIHOTO M3 UCTBITAHUN MOUIMHHOCTUA KUCIOTHI posmeBoit I'® pernameHTupyer
peructpanuto cnekrpa nornomeHus 0,001% pactBopa npenapara B 0,1 M pactBope
HaTpus Tuspokcuaa B Yd-o6mactu (MakCUMyMBbl TIOTJIOMEHUs 1pu 256, 283, 365 Hm).

[TnaButcs npu Temmeparype 360 °C ¢ pa3ioxeHueM.

Kucnomno-ocnosuvie ceovicmea. Kucnora donueBas siBisieTcss aM(OIUTHBIM C
npeo0IaaHieM KHUCJIOTHBIX CBOMCTB. OOnagasi HECKOJBKUMHU IIEHTpAMH, KHCIOTa
(¢onueBass oOpazyeT MOHO-, M- U TPU3AMELICHHbIE PACTBOPUMBIE COJM CO LIEIOYAMH,
KapOoHaTamMu, TUAPOKApOOHATaAMU U aMMHAKOM, a TAKKE HEPACTBOPHMbIE KOMIUIEKCHBIE
COEIMHEHHUSI C COSIMU TSKENBIX METAJIJIOB.

l'uoponumuuecrkoe pacwennenue u oxucienue. Kucnora ¢onmeBas Jierko
TUAPOJIU3YETCS U OKUCISAETCA. DT MPOLIECCHl MOTYT UATH OJHOBpeMeHHO. 1o meTonuke
['®, naBecky npenapara pactBopsAroT B 0,1 M pacTBope HaTpHsi TUAPOKCHIA, JOOABISIOT
DKBUBAJIEHTHOE KosmuectBO 0,1 M pacTBOpa KHCIIOTHI XJIOPOBOAOPOIHOM,
ONpENICJICHHOE KOJIMYECTBO pacTBOpa Kajds mepmaHraHata u HarpepatoT. Ilocre
OXJIXKEHHUS T00ABIIIOT PACTBOP BOJAOPOAA MEPOKCHIA U (DUIIBTPYIOT.

o]
[ KMnO N__ _-COOH
®onuesas kucnora 4 jl\ﬁ X
i v > ..
N N N

OOpazoBaBiiiecss B pe3ysbTaTe THAPOJINA3a M OKHUCICHUS NTEepUH-6-KapOOHOBas
KHCJIOTa UMEET ToyOyro droopecteHiuio B Y O-nyqax.

Kucnora ¢donueBas crmocoOHa TakkKe B OINPEJCICHHBIX YCIOBUSX K peaKluu
oOpa3oBanus azokpacurens. OaHa U3 METOIUK JISKUT B ocHOBe DIOK-koamuecTBEeHHOTO
oTpeiesIeHHs BElIeCTBA.

Memoowvr  konuwecmeennHoco onpedenenusi. HJ| npuBomutr 2 METOIUKHU
KOJINYECTBEHHOTO OMPEICIICHHUS:

1) ®3K;

2) Tlonsiporpadus.

DOK-onpeodenenue.Ha 1-i1 cranuu HaBECKy JIEKapCTBEHHOTO BEILIECTBA B PACTBOPE
aMMHaKa KOHIICHTPUPOBAHHOTO 0OpadaThIBAIOT PACTBOPOM Kajus IepMaHTraHaTa IS
OKHCJIHUTEIBHOTO THUIAPOJU3a C 0Opa3oBaHMEM NTEPHUH-0-KapOOHOBOW KHUCIOTHI U N-
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aMUHOOEH30MIINTYTAMUHOBOM KUCIOTHI. 3aTeM 100aBistoT 1% pacTBop HaTpus HUTPUTA
JUTsl 00Opa30BaHUs COJIU TUA3OHUS:

OOpazoBaBimiicss M30BITOK a30TUCTON KUCIOTHI YAAIAIOT CylIbpaMaTOM aMMOHHUSI.
Hanee conp nuasonusi coderatrorT ¢ N-(-1-HadTwn)->THICHANAMUHOM U HW3MEPSIOT
OTNITUYECKYIO TUIOTHOCTH 00Pa30BaBIIETOCS a30KPACUTEIIS.

Jis  KOJMYECTBEHHOTO  OMNpPENENCHUs  MPHUMEHSI0  amkanuMerpuro, Y D-
CTIEKTPOPOTOMETPHUIO - PIIyOPUMETPHIO.

JlexapcTBennas popma KucIoThI (hoaueBoit — Tabnetku 1o 0,001 r.

Aumueumamunsl Kuciomwl ¢honuesou. XuMHUECKAs CTPYKTypa KHCIOTHI
donueBolt cnenuduyHa st IPOSBICHAUS AHTHAHEMUYECKOTO OMOIOTUYECKOTO JeHCTBUSI.
He3nauuTenbHble M3MEHEHUS B CTPYKTYpe MPHUBOIAST K HMCUC3HOBEHUIO BUTAMUHHON
AKTUBHOCTH WJIM MTPHUOOPETEHUIO aHTUBUTAMUHHOTO 3 dekTa.

OnuH M3 MeTa0OJMTOB KHUCIOTHI (POJIMEBOM — METOKpPEKCaT — MPUMEHSIOT B
Ka4ecTBE MPOTHBOOITYXOJIEBOTO CPEJICTBA.

[IpenapaT npeacTasisier codoii cmech — 4-ne3okcu-4-amuno-NC-merundonnesoii
KHCJIOTHI ¥ IPOCTHIX MITEPUHOBBIX COCTMHCHUI:

NH, H,C 3 2
N l VAN | H
)N\3/4 -5 67‘ CH2 N \ / ﬁ""‘NH'_CI;——'COOH
e .
X1 NG 8J ' ¢
HN N N 5 6 o C|JH2
CH
Metotpekcar l .
COOH

Duzuyeckue u xumuueckue ceoucCmsea U anaius kavecmsea. MeToTpekcaT — )KeNTbIi
WM KENTO-OpaHkeBbld Mopomok. [Ipakrnuecku HepacTtBOpuM B Boae, 65% chwupre,
JIETKO PacTBOPUM B PACTBOpAX IIEI0Yeid U KapOOHATOB IIEJOYHBIX METAJIIOB.

[To xXuMHUYECKUM CBOMCTBAM OJIM30K K KHCJIOTE (POJTMEBO.

B kauectBe mepBOro ucmvimanus nOOAUHHOCHMU PErJaMEeHTUPOBaHA perucTpauus
cnektpa noryomenus B Y®P-obmactu 0,001% pactBopa mpemnapata B 0,1 M pactBope
HaTpus Tugpokcuaa (1max mpu 258; 303 u 370 um).

Bropoe ucnpiTanue NOJIMHHOCTH MPOBOAST C MOMOIIIBIO METO/1a XpoMarorpadpuu
Ha Oymare, HCHOJB3ysl B KauecTBe BelllecTBa-cBuaeTens QoaueByro kuciaory (Rg
METOTpeKcaTa 1o OTHOIICHHUIO K (DOJIMEBOM KHUCIIOTE HAXOAUTCS B mpeaeiax 1,8-2,1).

Konuuecmeennoe onpeoenenue METOTpeKcaTa IIPOBOJIAT METOI0M
xpoMmarocnekrpogoromerpun. CHavania TPOBOJAT Xpomarorpauio mpemnapara Ha
OyMmare, MCHOJb3ysl B KayecTBE MOJBWXKHOM (a3bl QocdaTHblii OydepHbIil pacTBOp.
3aTeM 30HBI ¢ METOTPEKCATOM U (POJUEBOM KUCIOTOW, AETEKTUPOBAHHBIE C MOMOIIBIO
Y®-001yueHus XpoMaTorpaMMebl, BBIpE3atoT, dKcTparupytotr 0,1 M pacTBopoM HaTpus
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TUAPOKCUIA U U3MEPSIOT ONTHYECKYIO MIOTHOCTh (POJMEBOM KHCIOTHI Mpu 256 HM H
MeToTpekcata npu 258 um. CoaepxaHue METOTpeKcaTa I0JKHO ObITh HE MeHee 85%.

JlexapcTBeHHBIE (POPMBI METOTpEKCaTa: TAaOJETKH, MOKPBITHIE OO0OJOYKOMU, IO
0,0025 r, amity1isl ¢ ano(puIU3UpoBaHHBIM moporkom mo 0,005 r.

IIpupoanbie HCTOYHUKHU (JIABUHOBBIX BUTAMHHOB, 0MOXHUMUYECKasl POJIb JJIA

00MEHHBIX MPOIECCOB OPraHN3Ma

Pubograsun 6ompuie comepXUTCS B MSACHBIX, MOJIOYHBIX MPOAYKTaX, B 3€PHOBBIX
KyJIbTypax.

K mnpou3BomHBIM H30aJUIOKCa3WHA OTHOCATCS puboduaBuH u pubodaaBuHa
MOHOHYKJIEOTH. [Ipon3BOoIHBIE H30AIIOKCA3HHA BKIIOYAIOT JIBAa FETEPOLIMKIIA — TUPA3ZUH
U TNHUPUMHUAMH, HO COJAEpXkaT emle OCH30JbHBIA IHKJI, T.e. TPEACTABIAET COOOM
oenzonTtepuiuH. Boemine pubodiaBuH — KeNTOro I1Bera, objafgacT amMQpOTEpHBIMHU,
(byopecuupyOIUMI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIMU CBOMCTBaMHU. XapaKTepHOU
O0COOEHHOCTBIO Iperapara sBJIsETCS CBETOUYBCTBUTEIbHOCTb.

N3yuyeHne Qu3M4yecKMX M XUMUYECKUX CBOMCTB, BBISBJIECHUE OOLIMX U YaCTHBIX
3aKOHOMEPHOCTEH TMO3BOJSET MPOCICANTh BIUSHUE XUMHUECKON CTPYKTYpBI IIPETapaToB
HA ero (Qu3uyeckue XUMHUYECKHWE CBOWCTBA U,  CJIEIOBATENbHO,  XapakTep
(bapMaKoJIOTHYECKOTO AEHCTBUS M MEIUIIMHCKOTO MPUMEHEHHS, YTO MO3BOJISIET CACIATh
MPABUJIBHBIN MOIX0/] K aHAIN3Y U XPAHEHHIO JICKAPCTBEHHBIX CPEICTB, HEYCTOMYMBBIX K
BO3JICMCTBHIO BHEIIIHEN CPEIBI.

K ¢naBrHOBBIM BUTaMHUHAaM OTHOCSITCSI BEIIECTBA MPHUPOJIHOTO TIPOUCXOKICHUS C
B,o-BUTaMHHHOW aKTMBHOCTBIO. B OCHOBE WX XHMHYECKOW CTPYKTYpPBI JICKHT
KOHJCHCUPOBaHHAsI TETEPOIMKINYECKas cucTeMa OeH3NTepUINHA!

N
N e ' |
K AN
N N
AJIJIOKCA3suH M HM30aJUIOKCA3UH SBJISIFOTCS TayTOMEPAMH KHCIOPOACOAEPIKALIIX
IPOU3BOIHEIX OCH3IITEPUIUHA:

N_ N0 5

9 Yy~ a// NS N\l//

1N0/ 4 3NH — N/ NH
Il [

WN3oannokcaavH

o]
Annokcasuki

Buramun B, (pubodaBun) npeacrasiser cobou 6,7-aumernin-9(D-1-pudutmn)-
M30QJJTIOKCA3UH:
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y (I)H C[)H OH

H,C—CH—CH—HC—H,C—OH

o}
H,C N N,
? 9 Y1 >|/ PuBocnasuH
10~ 4 3NH
N

H,C i

o)
Kpome pubodmaBuHa, B MEIUIIMHCKON MPAKTUKE MPUMEHSIOT ero KO(hEepMEHTHYIO
dbopmy  —  pubodiaBuHA  MOHOHYKJICOTH]I: 7,8-mumeTnin-10-(1-D-puburmin)-

M30aJIJI0OKCa3uH-5 -pocdar HaTtpus, uiau pudbodraBuHa-> -MmoHopochaT HATPHUS:

OH OH OH
T |

H,C—CH—CH—HC——CH,

2

(0]
H,C N N_,O°
A
104 3NH |
H,C N ” ONa

0 "2H0

PubocnasuHa MOHOHykneoTua

PubGodnaBun u  pubGodnaBuHa  MOHOHYKIEOTHI  —  JKEITO-OpaH)XEeBbIC
KPUCTATINYECKHE TIOPOIIKH CO CIIa0dbIM crienn(uueckuM 3amaxoM. Maio pacTBOpUMBEI B
BOJIC, PacTBOPMMBI B pacTBOpax Ienodeil. BogHbie pacTBOpHI MpenapatoB HUMEIOT
KEJITOBATO-OPAHKEBBIH 1IBET C HHTEHCUBHOM (puIroOpecueHInen B Y®-cBer.

SIBASIFOTCS TaOMIIBHBIMH BEIIECTBAMU, JIETKO pasiiararoTcsl Ha CBETY.

PubodpnaBun u €ro nOpoW3BOJAHBIE O0JANAIOT XapaKTEPHBIMU CIEKTpaMu
noryionieHuss B Y®-001aCTM UM ONTHUYECKOW AaKTUBHOCTBIO B IIEJIOYHOW WM cIabo
IIEJIOYHOM cpefie (B KUCIOW M HEUTpadbHOM cpenax ONTHUYECKH HeakTuBeH). [lpwu
OTpeeICHUH ONTHYECKOW akTUBHOCTU pubodiaBuHa B mpucyrctsuu 0,1 M criupToBoro
pacTBOpa Kajivsl TUJIPOKCHIA BEIMYMHA YACIBHOTO TOTJIOIICHUs PErjaMEeHTUPYETCS B
npenenax ot -110° go 130°. B cpeae 0,1 M pactBopa HaTpusi THAPOKCHIA BETUYMHA
yAENbHOTO BpaiieHus cocrtapisier -170°. Ecnu k mienoyHoMy pacTBopy Iperapara
N00aBUTHh PACTBOP KUCJIOTHI OOpPHOM B KOJUYECTBE, HEOOXOAMMOM IS HEHUTpaIU3alluu
IEJI0YH, TIOMEHSETCA HaIpaBJCHUE ONTUYECKONM aKTUBHOCTH, a BEIWYWHA YIEIHHOTO
BpaileHus Bo3pactet g0 +370°.

OKHCIUTEILHO-BOCCTAHOBHUTEIbHBIE H KHCJIOTHO-OCHOBHBIE CBOIICTBA,
MeToabl aHajau3a JIC, npou3BOAHBIX H30A/UI0KCA3MHA
Xumuuecxue ceoticmea u anaius kayecmea. PubodaBuH u ero nporu3BoAHbIE KakK
o yHKIIMOHATBHBIE BEIIeCTBA 00JIaIal0T OMPEACICHHBIMU KUCJIOTHO-OCHOBHBIMHU M
BOCCTAHOBUTEIHHBIMH CBOMCTBAMH, a TaKKE€ CIIOCOOHOCTBIO K THUIPOIUTUYECKOMY
pacIICIJICHHUIO.
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PubGodiaBun u ero mnpousBOAHBIE — amgomepHvie coedurenus. KucaoTHbie

CBOMCTBA CBA3aHbI TJIABHBIM 00Pa30M € HAJIWYUMEM MMHIHON rpynmbl. O4eHb clabbIMu
KUCIOTHBIMM ~ CBOMCTBAMU  OOJAalOT M CHMPTOBBIE THUAPOKCHJIBHBIE  IPYIIIIBL
PUOUTUILHOIO OCTaTKa. 3a CYET aMHAHOro (parMeHra MOJEKyIbl pubodiaBuHa
00pa3yloT KOMIUICKCHBIE HEPAaCTBOPUMEIE coeauHenust ¢ comsamu Ag?, Co?*, Hg* u c
CONIIMU JPYTHX TSDKENBIX MeTamoB. OCHOBHBIE CBOMCTBA y pubOO(IaBMHA BBIPAXKEHEI
crnabee KUCIOTHBIX, TaK KaK DIEKTPOHHBIE mapel y atoMoB Ng u Nig gemokanu3oBaHbl.
Kak ocHoBanme pubodraBuH pacTBOpSETCS B JEASHOM YKCYCHOM KHCIOTE W
MMHEPAIBHBIX KHCJIOTaX, 00pasyeT OCaiKM ¢ OOLIEANKIOMIHBIMA OCAJUTEIbHBIMH
pEaKTUBAMHU.

OKUCIUMENbHO-60CCMAHOBUMEeNbHble CBOUCTBA pUOO(IIaBHHA M €r0 IPOM3BOIHBIX
CBS3aHbI C HATMYMEM CONPSHKEHHOM U30aI0KCa3HHOBOMI

OH OH OH
H2C—‘—éH——CI:H—"—HC—Hzc—OH

H,C N ? P [H]
—_—
H,C ‘& JH [o]
OH OH OH
HZC—CH—-(I)H——HCII——HZC—OH
H,C IL 0
—_—
= S/ L/,
e & TSR,
o
JenkopubodnasuH (6ecuseTHbLII)
cucteMbl. BoccTtaHoBiieHne pubodiaBuHa MNPUBOAUT K 0Opa30BaHUIO OECIBETHOTO
neiikopnbodraBuHa, KOTOPBII MOXKET OKHUCHIATHCA 0 XapaKTEpPHO OKPALIEHHOI'O
pubodraBuHa:

XUMHYECKOe CcTpoeHue pudbodaaBuHa OOYCIOBIMBAET pA3JIUYHBIE  THUIIBI
OKHUCJIEHUS B 3aBUCUMOCTH OT YCJIOBUU MPOBEAEHUS npoiiecca. PuboduaBun okucnsercs
P IEUCTBUM PA3IMYHBIX OKACIUTENEH (Kalus IepMaHraHaT, Kajaus AMXpomar H Jip. ).

[Ipn okucieHnr Ha mpenapar pacTBOpa MEpUOAATa HATPUS OKHUCISETCS
pUOUTIIBHBIN (hparMeHT MOoJeKynbl (peakius Mananpana). [lanHas peakuus JeXHUT B
OCHOBE OJTHOM M3 METOJMK KOJIMYECTBEHHOTO ONpEIEICHUS JIEKAPCTBEHHOTO BEUIECTRA.

BoinenuBinytocsi B pe3yibTaTe peakiUu KUCIOTY MYPaBbUHYIO OTTHUTPOBBIBAIOT
(MOTEHIIMOMETPUYECKH WJIM B TMPUCYTCTBUM HMHAWKATOPA) CTAHAAPTHBIM PacTBOPOM
HATpUs THAPOKCHUIA.

[To apyroit Meronuke mocie IEHCTBUS NMEPUOJATOM K PacTBOpPY MPHOABISIOT

HATpHUsl MOAMA W KHUCJIOTY CEpHYH. BbIIeIMBIIMKCS B pE3ydbTaTe PEAKLUU HOJ
OTTUTPOBBIBAIOT CTAHIAPTHHIM PACTBOPOM HaTpusl TUOCYJIb(Dara.
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lpyeue ceoticmea. Pnroopecyenyus. PazdbaBiaeHHbIi pacTBOp pubodiaBuHa B BoJIe
UMEET SIPKYIO 3€JieHyl0 (II0OpEeCHEHIMI0 Mpu HojcBeunBaHuu B Y D-cBere,
MCYE3aOIIYI0 MPHU A00aBIEHNN KaK pacTBOpa KUCIOTHI, TAK U PaCTBOpA IICIIOYH.

JloGaBiienne  ruapocyibPuTa  HATpUS ~ TPUBOJUT K  HCUYC3HOBEHUIO U
(hII00PECTICHITH, U OKPAIITUBAHUM.

[Tpu netictBum KHUCIOTHI W YD-cBeTa 00pa3yercs JIOMHUXPOM (ITPOU3BOTHOC
M30aJUIOKCa3WHa), a TWpu JEUCTBHM IeNoYd — JroMuAdIaBuH  (IPOU3BOIHOE
M30aJJIOKCa31HA).

Konuuecmsennoe onpedenenue. Xumudeckasi CTpykTypa pudodaaBuHa MO3BOJSET
MPUMEHSTH JIJISl €0 KOJIMYECTBEHHOTO ONPENEICHUs Pa3INYHbIE METOJIMKN XUMHUUECKOTO
1 (DU3UKO-XUMHYECKOTO aHAJIn3a:

1) Y®-crektpohoToMeTpHio (Ymax = 267 HM);

2) creKTpo(GOTOMETPHUIO B BUAMMOM 007aCTH (Ymax = 444 HM);

3) duyopruMeTpHYECKUE METOTUKH;

4) mepuomaTHOE OKHUCIICHUE (peakiust Maanpasia);

5) MeToJ aleTHIMPOBAHUSI.

Ilpumenenue. DONMMEBYIO KHCIOTY NPUMEHSIOT IS JICUCHUS MaKPOIIMTAPHOMN
(bonueBoaeUIIMTHON) aHEMUH; TUTIO- U aBUTaMUHO30B DK, B T.4. IIpu HEMOJIHOIEHHOM
MMATaHUH, OEPEeMEHHOCTH, Y TMAlMEHTOB, NPUHUMAOIINX TPOTHUBOIUIECITHICCKHIE,
npotuBo3avyatodnsie JIC, B mepro ] MOArOTOBKH K OEPEMEHHOCTH W BBIHAIIIMBAHUS TIJI0]1a
JUTST TIPEAYNPEKICHUS PAa3BUTUS BPOXKIECHHBIX TIOPOKOB, OTCTaBaHUS YMCTBEHHOTO
pa3BUTHS peOEHKa U Jp.

PuGodnaBun npuMeHstoT B O(TaIbMOJIOTHUU JI JICUCHUS KOHBIOHKTHUBUTA,
KaTapakThl, KEpaTWUTa, SI3Bbl POTOBHUIIBI, MPU THUIO- W aBUTAMHHO3E, JJIUTEIHHO
HE3aXXKUBAIOIIUX paHaX U A3BaX, JyuyeBou 00se3HH, 001e3Hn boTkuHAa.

Xpamnsam B 3aKpHITHIX OaHKAX OPAHXKEBOTO CTEKJIA, B 3AITUIIICHHOM OT CBETA, CYXOM
Mecre. PuboduiaBuH ycTOMYMB B KHCJIOW Cpelle, K BBICOKOW TeMmIiepaType, HO OYCHb
YyBCTBUTEJICH K LIECJIIOYHOU CpeJIE.

HNinrocTpaTuBHBIN MaTepuaJl:
- TaOJINIIBI;

Jlureparypa: [lpunoocenue 1

KoHTpoJIbHBIE BOIIPOCHI:

1. U3 xakuX KOHJIEHCUPOBAHHBIX IUKJIOB COCTOUT MTEPUIANH?

2. Yo sIBNSAETCS COCTAaBHOM YaCThIO MOJIEKYJIBI (POTUEBOUN KHCIOTHI?

3. Hamumure cTpykTypHBIE (DOpPMYITBI, IATUHCKUE, PAITMOHAIIbHBIC Ha3BaHUS (OIMEBON
KHUCJIOTHI U METOTPEKCaTa.

4. JlaliTe CpaBHUTEIBHYIO XapaKTePUCTUKY (hapmakosoruueckoMy sddexty dhonmeBoit
KHUCIIOTBI U1 METOTPEKCaTa BO B3aUMOCBSI3U C XUMUYECKOU CTPYKTYpPOH.
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10.

11.

12.

13.

14,

15.

Yem 00yCIIOBIEHBI KHUCIOTHO-OCHOBHBIE CBOMCTBAa (DOJMEBOM  KHUCIOTHI H
UCIIOJIb30BAaHUE UX B aHAIIN3E.
Jlonmuinte XMMU3M PEaKLMK, JaiTe 000CHOBaHUE

(o]
[ KMnO N._ _-COOH
®onuesasn kucnora 4 NT | 7~
t° )\\ oL T e P
N N N

Ha kakux cBoiicTBax (pOJIMEBOM KHCJIOTHI OCHOBaHa CIIOCOOHOCTH PAacTBOPSTHCS B
M30BITKE  KHUCJIOTHI, 00pa30BaTh  HEPACTBOPUMBIE  KOMIUIEKCHBIE  COJH  C
0011eaTKaJIOUTHBIMU PEAKTUBAMU U C COJIIMH TSKEJIBIX METaIOB?

Honumure xumMu3Mm peakunu. Ha kakux cBoiicTBax (poJiM€BOM KHUCIOTHI OCHOBaHa
JaHHAs peaKuus?

donveeasn KM 1 ‘MH 4
KACoTA H O
2

Moxet 1u donreBas KucioTa o00pa3oBaTh a30KpacUTENb?

Jlokaxkute cmocoOHOCTh (HOTMEBONM KHUCIOTHI K OKHCIeHHI0. Hamummre Xumusm
peaxium.

Hanumure XUMU3M peakiuu, namnTe HIOJTHOE 000CHOBaHUE
(OTOKOJIOPUMETPUUECKOMY METOAY KOJMYECTBEHHOrO ompeseneHus (HonueBoi
KHUCIIOTHI.

CymHOCTh NOJAPOrpaUuecKoro ONpeAesieHUs] KOJMYECTBEHHOTO COJEp KaHUs
(b oMeBOi KUCIOTHI?

OcoOeHHOCTH  CTPYKTYpbl  (DJITaBUHOBBIX ~ BUTAMHHOB: pUOOQIaBUH ©  €r0
MOHOHYKJICOTHU.

OKHCINTENFHO-BOCCTAHOBUTENbHBIC CBOWCTBA puOO(IaBMHA, JEKaIlMe B OCHOBE
METOJIOB aHaJIM3a U OMOJIOTHYECKON aTHBHOCTH.

VYcaoBus xpaneHus npenaparoB pudodiaBruHa U GoIMeBON KUCIOTHI.
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14-nexkuus

Tema: [IpousBoanbie peHOTHAZHHA

Hean: hopmupoBanue y o0y4aromuxcs 3HaHUN 0 PU3NYECKUX U XUMUYECKUX CBOMCTBaX
JIEKAPCTBEHHBIX CPENICTB, MPOU3BOAHBIX (heHOTHA3HHA, (apMaKONEeHHBIX METOJIaX HX
UCCJICIOBAHMUS.

Te3ucel Jeknuu
Ilnan:

1. Beenenne. Knaccudukarmus JIC. CBsa3b  XMMHUYECKOM  CTPYKTYpPHI  C
dbapMakoJIOTHYECKUM  JEHCTBUEM B POy QIKWI- W allWIIPOU3BOJHBIX
(eHOoTHA3MHA.

2. Ousnueckne U XUMHUYECKHAE CBOICTBA U MeToAbI ananu3a JIC.

3. CTaOWIIBHOCTB, YCIIOBHS XPaHECHHSI, MEPHI MPEAOCTOPOKHOCTH TPH OOpaICHUH C
JIC penoTnazuHoBOrO psjaa.

Kuaaccupukanus JIC. CBsA3b XUMHYECKOH CTPYKTYPHI € (PAaPMAKOJTOTHIECKAM
JAelicTBHEM B PSAY AJTKHJI- M alUJINPOU3BOIHBIX (peHOTHAZHHA.

[TpousBogHble  (QeHOTHMA3WHA MPUMEHSIIOTCS B KAuyeCTBE HEHMPOJIENTHUKOB
AHTUTMCTAMUHHBIX, KOPOHOPOPACIIUPSIOMIUX M  aHTUAPUTMHUYECKUX cpeAcTB. K
IPOM3BOJHBIM UMUHOCTUIILOEHAa OTHOCUTCS KapOaMas3HIIMH, COAECPKAIIMNA B MOJIOKEHUU
6 KapOaMOWJIBHYIO TpYIIly, YTO XUMHUYECKH ONpEeleNseT Hajluuue Yy Ipenapara
MIPOTUBOCYAOPOKHON (IIPOTHUBOIMMWICNTUYECKONW) aKTUBHOCTH. ['pynmna Mpou3BOAHBIX
10,11-muruapoanOeH30UMKIOTeNITeHAa — MPEACTaBICHa  AMUTPUNTHIMHOM,  KOTOPBIN
ABJISIETCS] OTHUM M3 OCHOBHBIX TPUIIUKINYECKUX aHTHIEPECCAHTOB.

N3yyeHue JaHHOW TEeMbl MO3BOJUT OYyIylIEeMy CIEHHAIUCTY pa3ouparbes B
JIEKapCTBEHHBIX CPEJCTB, OJM3KUX 1O XUMUYECKOH CTPYKTYpE, OJIHOBPEMEHHO
oOnagaroux pa3iauuHbIM  (papmakosornueckum  sddexrtom. Cnegyer oOpaTUTh
BHMMaHUE Ha OOLIME M 4YacTHbIE METOAbl HUACHTU(PUKAIMM U KOJIMYECTBEHHOIO
onpejieNieHusT ¢ 1eaplo  BeIOOpa  Haubosiee  ONTHUMAJIbHOTO,  CEJIEKTHBHOTIO,
CHEeHU(PUIECKOr0, YyBCTBUTEIBHOI'O METO/1a, TAK KaK MpernapaTsl JAHHOMN IPYIIbI OJU3KU
110 XUMHYECKOMY CTPOEHHUIO.

Oco3HaBasi COLUMAJBbHYIO 3HAYMMOCTh JIEKAPCTBEHHBIX CPEACTB, OyIayLIuii
CHELMAUCT JIOJDKEH MOJIYYUTh HEOOXOAMMOE MpeACTaBlieHHE 00 MX MOTEHIHUAIbHON
OMACHOCTM B  CJIy4Ya€  HENPABWIBHOIO  IPUMEHEHHs, MEPEIO3UPOBKA WU
3JI0yNOTPEOJICHUIA.

B ocCHOBe XHMMHUYECKOTO CTPOEHHUS JIEKQPCTBEHHBIX BEILECTB JAHHOW TPYIIIbL
JEKUT TETePOLUKINYECKass cucrteMa (¢eHoTHa3uHa (IMOeH3THa3uHa), BKIIOYAroas
reTepoaToOMbl a30Ta U CEPHI.
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[lo dhapmakongornyeckoMy ACHCTBUIO Mpemapathl Ipynibsl GeHOTHA3UHA JIETSAT Ha
AHTUIICUXOTUYECKUE, I HEUPOJENTUKU (K HUM OTHOCATCA 10-aNKuImpou3BOJHBIE), U
antuaput™Mudeckue (10-armianpous3BoHbIE).

JlexapcTBEeHHBIE BEIIECTBA JAHHOU TPYIIITBI COOTBETCTBYIOT 00mIeH hopmyie:

S

9
10

N R

| y
R2

Aumuncuxomuyeckue cpedcmea. JlekapcTBEHHbIE BellecTBa (HEHOTHA3UHOBOTO
psna, 00J1alaoIue aHTUIICUXOTUYECKUM (HelposienTUHYeCKuM) 3P HEKTOM, TPUMEHSIIOT B
KIMHUKE okoso S50 ser gng  jedeHus M30(pPEHUHM, ITICMXO030B U JIPYrUX
QKUOTHUPOBAHHBIX  cocTosHMM.  Dapmakonormyeckuid  3(P(EKT  IPOU3BOJIHBIX
(deHoTHa3uHa CBsI3aH ¢ 0JI0Ka 01 JOPaMUHOBBIX PELIEITOPOB.

[To ctpyktype 3amectutens npu Nig HelponenTuku psaa ¢GeHoTHa3HHA
[IOAPA3JIEIIOT HA COACpIKALIHE:

e anudarnyeckuil pagukai (aMUHA3UH, IPONa3uH, TU3EPLUH U JIp.);
® TUIEPUANHOBBINA (PparMeHT (HEYyIEenTHII, COHANaKe U Ap.);
® [IMIIEPa3UHOBBIN (parMeHT (TpudTazuH, proppeHazuH, Tanepazut u ap.).

Xapakrep 3amecturenis npu Nip BiusieT u Ha papmakonorudeckuit 3 exr.

B MupoBOii MEIMLIHMHCKONW MPAaKTUKE NMPUMEHSIOT OKOJIO 40 HEHPOJENTUKOB psla
(dheHoTnasuHa U3 cuHTe3upoBaHHBIX Oosee 5000 coenmHeHuii. [ToMCK HOBBIX JIEKapCTB
3TOTrO psAZla MPOIOJIKAETCS.

CBoiicTBa ~ JIGKapCTBEHHBIX  BelIeCTB  Ipynmbl  Nio—aJKUINMPOU3BOIHBIX
(heHoTHa3MHA NPEACTABICHBI B TAOJIHIIE.

s
@[ ]@\ - HCl Amuna3zuH — Aminazinum.
T cl CH, 2-X10p-10-(3-AuMeTHIaMUHOTIPOITHI)-
/

CH—H,C— CH;—N (beHoTHazuHa THAPOXJIOPH L.

CH,

s

@[ D N0 N Ipona3un — Propazinum.
N ) 10-(3-AumeTninaMuHONpONINIT)-peHOTHA3HHA
| /7% THAPOXIIOPHIL.

CH;—H,C—CH;—N N
CH,
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@: D Junpasun — Diprazinum.
10-(2-IumeTrnamuHOIpormi)-heHOTHAZHHA
H—Hc—-N\ THIPOXJIOPHI.
cH,  CHs

S
@[ j@\% =he Tpudrazuun — Triphthazinum.
N

¥, 2-Tpudropmerni-10-[3-(1-meTmmunepa-3uHII-
HLC~——H,C—CH;—N_ N—CH, 4)-mponui]-heHoTHA3UHA IUTUAPOXIOPHUIL.

Aumuapummuyuecxkue cpeocmea. Autuapurmuueckue JIC rpynmnsl ¢eHoTHAa3MHA
(3TMO3MH, ATallM3UH, HOHAXJa3uH) ABISIOTCS Nip —alUITPOU3BOAHBIMU. DTMO3UH H
ATAIU3UH COACPIKAT TaK)Ke KapOaMUIHYIO (B COCTaBE YPETAHOBOM) IPYIIITY.

s 0
©: :@_ I Araumsun — Aethacizinum.
N NS —RO%"s 10-(3-AudTHIaMUHOIIPOITMOHMIT )-2-
SiH (3TOKCHKApOOHMIAMHUHO )(pEeHOTHA3HHA

0= C—CHy—H,C—N e TUAPOXJIOPHI.
NeH

25

MOPQOIUIATIPONTHOHNIT ) (heHOTHAZUHA
TUAPOXJIOPHIL.

A\ ﬁ dTMo3uH — Aethmozinum.
©[ @NH—C—O—CzHS 2-Kap6ostokcnamuHo-10-(3-

N

HC
0=C—CHjHC—N 0O
N/
- 2HC! Hounaxuasur — Nonachlazinum.

2-Xnop-10-[B-(1,4-nnazaburnmkino(4,3,0)

HOHAHUII-4)IpOTUOHII|-peHOTHA3HA

o= c— CH—H.C—N \) TUPOXJIOPHI.

Ce53b MedHcOy XUMUUECKUM CIMPOEHUEM U PaAPMAKONOSUYECKUM
Oeticmeuem. Hapsimy ¢ TCUXOTPOMHBIM M AHTHAPUTMUYECKUM (HapMaKOJIOTUYECKUM
ahdexTom, JeKapCTBEHHBIE MpemapaThl TPyNMbl (PEeHOTHA3WHA O0JIAMAI0T W JAPYTUMH
BUJIaMU aKTUBHOCTH: aHTUTUCTAMUHHON, XOJUHOJIUTUYECKON, TUTTIOTEPMATBHON U JIP.
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dapmakosioruueckuit 3G(PeKT 3aBUCHUT TIaBHBIM 00pa3oM OT CTPOCHUS paguKaia
Ni. Tax, He#ponmenTukyd (aMUHA3WH, MPOMNA3UH, TpUPTA3WH U Jp.) cojaepkar 3
VIJACpOAHBIX aToMa B TJaBHOW Ienu anudaruyeckoro (GparMeHTa; OKa3bIBAIOIIHIA
AHTUTUCTAMUHHOMN JEHCTBHE AUMNPA3WH — 2 YIIEPOAHBIX aTOMa; Y aHTHAPUTMHUYECKHUX
nmpenaparoB (3TMO3WH, JTallM3WH, HOHaxma3uH) mpu Nig HaxoauTcs KapOamumgHas
rpynma. Pagukansr nmpu C; OTEHIUPYIOT (hapMaKOJIOTUYECKYIO aKTUBHOCTD.

duznvecKue U XUuMHYECKHE CBOMCTBA U MeTobI aHaau3a JIC

Obwue uzuueckue ceoucmea. 1o BHeIIHEMY BUAY IIpenaparsl psijaa peHornasuHa
MPENICTaBISIOT co00il Oenble KpHCTAUIMYECKUE IMOPOIIKK C OTTeHKamH, 0Oe3 3amaxa.
PactBOpuMBI B BOJIe, HEKOTOpBIE IpenapaTbl pacTBOPUMBI U B XJ0podopMe; 3HAUCHHUS
pH BOAHBIX pPacTBOpPOB HaXOIATCA B mpenenax 3-4 (ankuwinpou3BoAHbie) U 4-6
(aMInmpou3BOHBIE).

Xapakrepuyto Ty, wumeroT camu npenaparbl  (OOJBIIMHCTBO M3 HHUX —
TUAPOXIOPU/IBI), UX OCHOBAHMS M ITMKPAThl OCHOBAHUI.

Bce npenapatsl rpynisl GpeHoTuaznna umerot onpeneneHasie Y - u UK-cnektps
norJiolieHus. B aHanmse nmpenapatoB AaHHOW I'PyNIbl UCHOJNB3YIOT U JIpyrue (pU3HKO-
xumuueckue Metosl (IMP-cniektpockonus, BOXX, TCX u ap.).

Xumuueckue ceoucmea u anamusz kKadecmeda. Kucirommo-ocnognwle ceoticmaa.
BoJbIIMHCTBO JIEKAPCTBEHHBIX BEHIECTB TPYyNIbl (HEHOTHA3WHA SBISIOTCS COJIIMH
CUJIbHBIX MMHEPAIBHBIX KHUCIOT M OPraHUYEeCKUX Aa30TUCTBIX KuCIOT. (OCHOBaHUS
BBIJIEJISIFOTCSL U3 PACTBOPOB MPEMAPATOB JICUCTBUEM pa30aBICHHBIX PACTBOPOB LIEIOYEH,
KapOOHATOB, aMMHAKA.

Kak comu a30THCTBIX OCHOBAHMM OHHM B3aMMOJICHCTBYIOT C OOIIEaTKaIONIHBIMU
ocanuTenpbHbIMU peakTuBamu (Maiiepa, Jparennopda, bymapna, Baruepa, TtanuHowM,
MUKPUHOBOM KHCJIOTOM W ap.) HekoTopble M3 0CaaKOB XOPOLIO KPUCTAIUIU3YIOTCS U
UMEIOT OTpeAeieHHYIO Try,. [lockosIbKy OCHOBaHUS MpenapaToB rpymnibl (HGEeHOTHA3UHA HE
KpUCTaJUIMUecKre, a amop(HbIe Wik MaciooOpa3Hblie, onpeaeneHrue Tn, KOMILJIEKCOB C
oO0IIeanKaJIoOnIHBIMU PEaKTUBAMH 3HAYMMO B aHain3e uxX kKadecTBa. ['D pexkomeHmyer
onpenenenue Ty, nukpaTta TpudTasuHa.

HexoTopble KOMIUIEKCHBIE COCTUHEHUS TTpenapaToB JaHHOW TPYMIbl ¢ PEaKTUBOM
Hparengopda HMEOT XapakTepHyro (OpMy KPUCTAUIOB, YTO HCIHOJB3YIOT B
TOKCUKOJIOTUYECKON XUMUHU.

C nmamnaausa xaopugom (1) uzyuaemele npenapatsl 00pa3yrOT KOMILIEKCHI CUHETO
[[BETA, MCHOJIb3yeMble M JUIsl KOJUYECTBEHHOT'O OIpEAENICHUs JEKapCTBEHHBIX (HopM
MetogoM OOK.

Boccmanosumenvuvie ceoticmea. Hambornee BaXKHBIM CBOICTBOM IpenapaTroB
rpynnsl (pEeHOTHA3WHA, ONPEACHSIONIMM aHAJIM3 MX KadecTBa, SBISICTCS YPE3BBIUANHO
JIeTKast CIIOCOOHOCTh K OKHMCICHHIO. [Iporiecchl okucaeHus clokHbL. [Iporekatot in Vitro
u in VIVO 1o cienyroleit cxeme:
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OxpammBaHue 3aBUCUT OT Xapakrepa paaukana npu C; 1 He 3aBUCHT OT XapaKTepa
oKucauTens. B kaduecTBe OKMCIHUTENEH HAMOHAIBHBIMH (hapMaKoONesMHU HCIOJIb3YIOTCS
pa3MyHble PeakTUBBI: OpOMHAas BOJAA, pacTBOp Kaius Opomarta B kucioil cpeae (PC),
cepHas KHcJIoTa, KoHIeHTpupoBaHHas (bpuranckas gapmaxomnes), sxenesa (111) xmopun B
kuciol cpene u uepus (1V) cynedar (AAnonckas dapmakornes) u ap.

Jpyeue peaxkyuu. B mnpenaparax, SBISIOMIMXCA THAPOXJIOPUIAMH, OINPEACISIOT
xjopua-uoH. IIpu 3TOM Ha pacTBOp mpemapara JAEHCTBYIOT PAacTBOPOM ILUEIOYHU IS
OCaXICHUsI OCHOBaHUs, a B (PUIbTpaTe, MOAKUCICHHOM a30THOW KHCIOTOH, ONPEIEIIsIOT
XJIOpUJ-UOH peakiueit ¢ cepeOpa HuTpatoM. HemocpeacTBeHHO Ha mpemnapar
JeficTBOBAaTh cepedpa HUTPATOM HEJb3sl, TaK KakK MOCIEeIHUN OyleT OKUCIATh CUCTEMY
(dbeHoTHazuHa, ¥ HEKOTOPbIC HUTPATHI (HApUMep, aMIUHA3WHA) HEPACTBOPHUMEI B BOJIE.

OTMO3MH M 3TallU3UH, COJEp)KAllME YPETAHOBYIO TPYNIHUPOBKY, IMOJABEPIarOTCs
THUAPOJINTHYECKOMY Pa3ioKeHHI0. 110 3TaHOIBPHOMY OCTaTKy ypeTaHa MOYKHO IIPOBECTH
Honodopmuyto npody. AMuaHas rpynnupoBKa 3TUX e npenapatoB npu Nig MO3BOJSET
MIPOBECTH THUAPOKCAMOBYIO MPOOYy, a TaKKe T'MAPOJIU3 C MOCIEAYIOIUM ONpeeIeHUEM
€ro MpoIyKTOB.

Memoowi KOIUYeCMBEeHHO20 onpeoenenus. HopmaTtuBHbIM METOI0M
KOJIMYECTBEHHOTO OIpPEACNICHUS WHIUBUIYAIbHBIX IPENapaToB SBISIETCS KUCIOTHO-
OCHOBHOE€ TUTPOBAHUE B HEBOJAHOMU Cpejie.

Bo3MoxHBI U IpyrHe criocoObl KOJTMYECTBEHHOTO OIpeIeIeHUS:
1) ankaauMeTpHs 10 OCTATKY CBS3aHHOM COJITHOW KHUCIIOTHI;
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2) rpaBuMeTpHst (BecoBOi (GOpMOM MOXKET OBITh OCHOBAHHME IIperapara, WiId MPOIYKT
B3aMMOJICHCTBHS C OOIICATKAIIONIHBIMH OCATUTCIIBHBIMUA PEAaKTHUBAMH );

3) metoa Knenbnans;

4) Hebenmomerpuss (IO B3aWMOJCWUCTBHIO € OOMICATKAIIOMIHBIMU  OCATUTCIbHBIMH
pEeaKkTUBaMu);

5) skcTpakimonHass (oroMerpus (10 B3aUMOJICHCTBHIO TIPENapaToB KaK CIIa0BbIX
OCHOBAHHWM C KHUCJIOTHBIMH WHIWKATOpaMH, HAIpPUMEpP, METHUJIOBBIM OPAH)KEBBIM,
OpOMTHUMOJIOBBIM CHHUM, OpOM(DEHOTOBBIM CHHUM U JP.);

6) npyrue (U3UKO-XUMHUYECKHEC METO/IbI (cmexTpodoromeTpus, B32XX).
KonnyecTBeHHOE oOmpeneiicHHe TpernapaToB B JICKAPCTBEHHBIX QopMax (apaxke,
Ta0JIeTKaX, pacTBOpax HJsi HUHBEKIMI) OCYHIECTBISIOT C TMOMOIIBIO Pa3IMYHBIX
busnko-xumMuuecknx MetonoB (Yd-cnekrpodoromerpun, ®IK), a takke meromom
Kbenpaans u iepuMeTpuyecKu.

CTaduiabHOCTB, YCJI0BHUSI XPAHEHUSI, MePhI IPEA0CTOPOKHOCTH NPH
oopamennu ¢ JIC penHornazuHoBOro psjaa

YyBCTBUTENIBHOCTBIO ~ MpenapaToB  Ipynnbl  (EHOTHA3MHA K  OKUCJIICHUIO
00yCIJIOBJIEHa HEOOXOUMOCTh UX XPAHEHHS B TEPMETUYHO 3aKPBITHIX CKISHKAX TEMHOIO
CTEKJIa, B 3alIUIIIEHHOM OT CBETa CyXOM MECTE.

PacTBOpHBI 711 MHBEKUUNA CTAOUIN3UPYIOT HO00ABIEHUEM aHTUOKCHUIAHTOM (CMECh
HATpHs Cylab(dUTa, HATPUS METAOUCYIb(UTA, KUCIOTHl aCKOPOMHOBO).

[Ipu pabore c¢ JIII penoTnazuHoBOro psina paboTarOT MOJA TATON, B XUMHYECKUX
OYKax U pe3UHOBBIX nepyarkax. [lockonbKy OHM 00Ja/1al0T CIOCOOHOCTHIO MPOHUKATH B
OpraHu3M 4epe3 JbIXaTelbHbIC MYTH, HAa KOXY M CIU3UCTYIO OOOJIOYKY, BBI3BIBAS
AJUIEPTUYECKUE PEAKIMM, CHH)KEHUE apTEepHAIBHOTO JAaBJIEHUS, COCTOSIHUE JAENPECCUH U
T.1. [lo okoHYaHUU pabOTHl BHIMBITH PYKH HYKHO XOJIOJHOW BOJIOM O€3 MbLla, Clierka
MOJAKUCIICHHOM, 4TOOBI HE JOMYCTUTH BBIICNICHUS HA KOXKE€ OCHOBaHMUM ()EHOTHA3UHOBBIX
IIPOU3BO/IHBIX.

HNinrocTpaTuBHBIN MaTepuaJl:
- pa3gaToOYHbIE MATEPUAIIBI;
- npe3enTars Microsoft Power Point.

Jlureparypa: [lpunoocenue 1

KoHTpoJibHBIE BONIPOCHI:

1. CooTHecuTe TPABWILHO W Hamummre (QOPMYJIbl, palMOHAIBLHOC Ha3BaHUEC
IIpenapaToB:

a. 10-anxunvrvie npouzsoomnvie

b. 10-auynvnvie npouzeoousvie
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a) AMUHA3UH, 6) smayu3uH, 8) IMMO3UH

2. lTlowemy mpoma3uH MO HEHUPOIENTUYECKOMY JCHCTBHIO YCTyMaeT aMUHA3HHY?
OObsacHUTE, UCXOI U3 XUMUYECKON CTPYKTYPHI.

3. B kakux choyyasx TMpUMEHSTCS JTanepasuH? 3a CYeT KaKuX CTPYKTYPHBIX
dbparmenToB ycunuBaeTcs hapmakogorndeckuid 3G Ppext?

4. Tlouemy ¢Topdenazun obnamaer Oojee HEUPOIEHTHUESCKUM JEHCTBHEM TI0
CpaBHEHMIO ¢ ATanepasuHoM? OOBACHUTE C XUMUYECKOU TOYKU 3PECHUSL.

5. Hanwummure 0011yI0 cxemMy IOJydeHus: IPOU3BOAHBIX (PEHOTHA3MHA.

Hanuinure ypaBHEHUs peakiMu OOHAPYKEHHsSI 3TUX NpHUMece U 0OOCHYHTE YCIIOBHS
TCX (Bb100p TO/IBHKHOM (ha3bl U COPOCHTA).

6. Ilouemy pacTBOpbl NPOU3BOJAHBIX (DEHOTHA3MHA BBIAEPKUBAIOT WCIBITAHUS Ha
«KHUCIIOTHOCTBY, «IPO3PAUYHOCTH» U «LBETHOCTH»?

7. llouemy B mpenapatax (peHOTHA3MHA JOIYyCKAaeTCsl KpEMOBAThIi OTTEHOK?

8. Ilouemy npousBo/iHbIE (PEHOTHA3MHA UCTIONB3YIOTCS B BUAE COJIEH XJIOPOBOIOPOAHOM
KHUCJIOTHI? Bblfenure CTpyKTypHbIA (parMeHT, OO0YyCIOBIMBAKOIINNA 0Opa3oBaHueE
COJIN.

9. Kak ucmonp3yroTcsi KHMCIOTHO-OCHOBHBIE CBOMCTBA MPOM3BOAHBIX (PEHOTHA3WHA B
aHanm3e? Hanmummre ypaBHEHUS peaklvi, MOATBEPKAAIOIINE 3TH CBOMCTBA.

10. Hanuune  kakoro  CTPYKTYpHOTO  (¢parMeHTa MpPOHW3BOAHBIX  (heHOTHa3MHA
00yCIaBIMBAET OKUCIUTEIbHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA?

11. Kakue cBoicTBa MPOU3BOJHBIX (PEHOTHA3MHA MOJTBEPKIAIOT PEeakluu ¢ OpOMHOMN
BOJIOI M peakTuBOM Mapku?

12. OcobenHoctu ompeneneHus XJjJopuaoB. I[louemy K pacTBOpY NPOU3BOTHBIX
(eHoTHa3MHA TOOABIISAIOT A30THYIO KUCIOTY?

13. OcoOGeHHOCTH OMpPEACIICHUST KOBAJICHTHO-CBA3AHHOIO TajoreHa B IMPOU3BOJIHBIX
(heHoTHA3MHA.

14. Hanumwute cnienupuyecKkrue peakiiui Ha ’TMO3UH U ¢pTopdeHasznHa gekaHoar.

15. cnonb30BaHUE ONTHYECKUX XapAKTEPUCTHK MPOU3BOAHBIX (PEHOTHA3WHA AJIs
aHanu3a.

16. Tlpensioskutre BO3MOYKHBIE METOBI KOJIMYECTBEHHOTO OIPEICICHHSI MPONU3BOIHBIX
(eHoTHazuHa.

17. Kakue crabunm3aTopbl NPUMEHSIOT s CTaOWIM3alud  BOAHBIX  PAacTBOPOB
npou3BOAHbIX (eHoTnazuHa? OnrtumanbHoe pH pacTBOpoB [jisi  COXpaHEHUs
CTaOMIIBHOCTb.

18. Kakue mepbl MpeoCTOPOKHOCTH HYKHO COOJIOaTh TpH padoTe ¢ mIpermaparaMu
MIPOU3BOJHBIMU (heHOTHA3HHA?
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15-nexkuus

Tema: IlpousBoanbie 1,4-0en3oauazenuna

Hean: hbopmupoBaHue y 00yJarOMUXCs 3HAHUN 0 (PU3UMUECKUX U XUMUYECKUX CBOMCTBAX
JIEKapCTBEHHBIX CPEJCTB, MPOU3BOJIHBIX 1,4-0eH301Ma3enuHa, (hapMaKoneHHbIX METOIaX
WX UCCIIEAOBAHUS.

Te3uchl JeKINHA
IInan:
1. Benenne. OCOOEHHOCTH XMMHUYECKONW CTPYKTYPhl OCH30AMA3ETMHOB, €€ BIUSHUE
Ha OMOJIOTHYECKYI0 aKTUBHOCTH JIC.
2. dusnueckne M XHUMHYECKHE CBolicTBa, Meronbl aHanm3a JIC: mOmJIMHHOCTS,
KOJINYECTBEHHOE OMPEACICHUE, YUCTOTA.

Oco0eHHOCTH XMMHUYECKOI CTPYKTYPbI 0€H301MA3eNIMHOB, ¢¢ BJIUSTHHE HA
OMO0JIOTHYECKYI0 aKTUBHOCTH JIC
beH3oauazenuubl SBISIIOTCS MPOU3BOJIHBIMU CPABHUTEIIBHO HEAABHO OTKPBITHIX

CUHTETUYECKUX I'€TEPOLIMKIIOB - TUA3ETTUHOB. 310 LIEHHbIE JIEKapCTBEHHbIE
CpelncTBa, JACHCTBYIOUIME HAa LEHTPAIbHYIO HEpPAaBHYIO CHUCTEMY KakK aKTHUBHBIE
TPaHKBWJIA3ATOPHI.

Hapsany c¢ TpankBunuzupyomuMm 3¢hdexkTom OeH30ua3euHbl  MPOSBIISIIOT
BBIDQKEHHOE B pPa3HOM  CTENEHHM  MBIIICYHO-pAcCaadisionee,  CHOTBOPHOE,
MPOTUBOCYAOPOKHOE, MOTEHUUPYIOLEEe JEHUCTBHE CHOTBOPHBIX IMpenaparoB, B
yacTHOCTH, OapOuTypaToB. MHOTOrpaHHOEe JEHCTBUE TPENapaTOB JAHHOM TPYIIIBI
HEO0OXOJAMMO YUYHUTHIBATh M MPUHUMATh BO BHUMAHUE MPU WX HA3HAUYECHUU U TIPUMEHH B
HEeJsIX MPOPUIAKTAKHI OTPABICHHUS.

Hanuumne B cTpykType O€H30AMa3eNMHA aMUTHOM M a30METHMHOBOW CBS3EH
oOyCiaBiIMBaeT JIAOWJIBHOCTh OJTUX COCAMHEHHM, YTO HEOOXOJUMO TOMHHTH MpHU
M3TOTOBJICHUM U XPAHEHUH JICKAPCTBEHHBIX (DOPM.

[TpousBoaHbie AMOEH30IMA3ENIMHA SIBJISIOTCS TPUIMKIUYECKUMU COCIUHEHUSIMH,
HMMEIOITMMHU 3JIEMEHTBI CXOJICTBA C TPUIIMKINYECKUMHU aHTHACTPECCAHTAMU U YaCTUYHO C
OCH30/IMa3eMHOBBIMA  TpaHKBWIM3aTopamMu. [Ipemapatel  00JianalOT  CHUJILHOMU
HEMPOJIENTUYECKON AKTUBHOCTBHIO B COUYETAHUU C CETAaTUBHBIMU CBOMCTBAMH.

[IpousBoaHble  OEH30THA3€MMHA  MPEJCTABJICHBI  IpernapaToM  JAWITHA3EM,
SBJISIIOIIMICS  AKTUBATOPOM KaJIMEBBIX KAHAJIOB U MPUMEHSIETCS JUIsl  JICYEHUS
apTepUalbHON TMIIEPTOHUH U CTEHOKAPAUH.

N3ydyenne (Qu3nyecknx, XUMHUYECKUX CBOWMCTB, B3aUMOCBS3M XUMUYECKON
CTPYKTYPBI C PEAKIIMOHHON CIIOCOOHOCTHIO, C OMOJIOTHYECKON aKTUBHOCTHIO, BBISIBJICHHUE
OOIMX W YaCTHBIX MPHU3HAKOB HEOOXOAMMO i (popmupoBaHus MpodecCHOHATBHOTO
MBIIUJIEHUSI U PEIIeHUs psifia 3a7a4 M0 KOHTPOJIIO KauecTBa JIEKapCTBEHHBIX MPENapaToB
M3y4aeMbIX TPYIIIL.
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[lo dapmakonornueckoMy JACHCTBUIO MpenapaTrbl ATOW TPYIIbI OTHOCATCA K
CeaTUBHBIM CPEICTBaM, T.€. 00JIaaI0T YCIOKauBaomuM 3PHEeKToM Npyu MUHUMAILHOM

BOBHCﬁCTBHH Ha ABUTAaTCIbHBIC MW  MBICIMTCIBHBIC (I)YHKI_[I/II/I

B omauume ot

HEUPOJICNITUKOB OHU HE XapakTEPU3YIOTCS AHTUIICUXOTUYECKOM AaKTUBHOCTHIO. B
METUITMHCKON MTPaKTUKe OCH30IM3EMUHBI MPUMEHSIOTCS C Hadana 60-X ro/1oB.
B ocHOBe uX XWMHYECKOTO CTPOCHMS JICKUT OWIHUKINYEecKas cuctema 1,4-

OeH3011a3eInHa;

N=
3

5 L4

N

3H-1,4-beH3opnasenvH

JlexapcTBEHHBIE BELIECTBA ATOW TPYMIbI COAEPKAT (PeHUIbHBIN panukan npu Cs u
SIBJISIFOTCS. MPOM3BOAHBIMU S-henmn-3H-1,4-6en3oauazenuna (xmao3enun) u 1,2-quruapo-
3H-1,4-6en301na3enuH-2-oHa (cuba30H, HUTpas3enam, Ho3eram, peHazenam u ap.):

5-®0enun-3H-1,4-
GeHaoauaszenun

Oo01me

(bHSI/IKO-XI/IMI/I‘-IeCKI/Ie CBOMCTBA JICKApCTBCHHBIX

o

1,2-Auruapo-3H-1,4-
6er3ognasenuH-2-oH -

BCIICCTB

OeH30/1Ma3eHa MPEe/ICTaBJICHBI B TAOIHIIE.

Chlozepidum
2-MetunaMuHo-5-enun-7-xmop-3H-
1,4-6en30a1azenuH-4-0KCua

Sibazonum
7-Xnop-2,3-auruapo-1-metun-5-
¢benun-1H-1,4-6en3o1nazenun-2-0H

TPYIIIIBI
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H
(o]
N—L " o
S >
% = . 4
$ N
Nitrazepanum Phenazepamum
1,3-Aurunpo-7-autpo-5-pennn-2H- 7-bpom-5-(opmo-xnopdenmn)-2,3-
1,4-0eu30ana3enuu-2¢0H o aurujipo-1-H-1,4-6engamasenin-2-o0
S DG ¢ e
c —N H c —N
Nozepamum (Tazemam) Mezapamum (Pynotenb)
7-Xnop—2,3-muruapo-3-rTuApOKCh-5- 7-Xnop—2,3-muruapo-1-mermi-5-peHun-
¢denmn-2H-1,4-6en3o01nazenuH-2-0H 1H-1,4-6en30qua3emnun

B mupoBoii MEOUUIMHCKON MPaKTUKE HNPUMEHSIOT OK0J0 20 mpenapatoB TPYIIbI
1,4-0eH30Ma3enuHa,  HE3HAUUTEIBHO  Pa3IMYaONIMXCS MO  CTPYKType W
(dapmakoiorudeckomy aercTBuio. [IpomomkaroTcs MOUCK U BHEIPEHNE HOBBIX JIEKAPCTB
3TOU IPYIIIEBI.

du3nveckne U XUuMHYeCKHe CBOCTBA, MeTOAbI aHaau3a JIC: noaJIHHHOCTD,
KOJINYeCTBEHHOE oNpe/iesieHIe, YNCTOTA

Obwue ¢usuueckue ceoticmea. Bce mnpenapaTsl [TaHHOW TPYNIbl  HUMEIOT
OKpalIMBaHHUE OT CJIa00TO KEJITOro J0 JUMOHHO-KENTOT0. Bce OHM MII0XO pacTBOPUMBI
WU MPAKTUYECKU HEPACTBOPHMMBI B BOJIE. ITO CBSI3aHO C TE€M, 4TO OCH30[MA3EIHUHbI, B
MOJIEKYJIE KOTOPBIX COJEPKUTCS a30METHHOBBIM (PparMeHT, SBJISIIOTCS BHYTPEHHUMU
ocHoBanusmu [udda, 11 KoTopbIx XapakTepHa ruApo(PoOHOCTD.

Bce npenapaThl UMeroT onpeaeneHHy 0 Try.

OOmmii 6e3041Ma3eNUHOBBIA UK B COYETAHUU C (DEHWIBHBIM pPaIUKaIIOM,
KapOOHWJIBHOW TPYITION M 3aMECTUTEISIMHU 00YCIIOBIUBAET XapaKTEPHOCTh MOTIIOMICHUS
ceera B UK- n YD-ob6nactsax cnekrpa.

VYKkazaHHble BBIIIE CBOMCTBA UCIOJB3YIOT IS ONPEIEICHUS] TOMJIUHHOCTH
MIpenapaToB TPYMIbI OCH30IU3EHHA.

Ilonyuenue. Metoapl cuHTE3a TpemapaToB Tpynmsl  1,4-0eH3011Ma3enHa
pazHooOpa3Hbl. bojee mpocToil 1 9acTo UCTIOJIb3yeMblii METOJ] — MPUMEHEHHE B KaUeCTBE
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MCXOIHBIX BEIIECCTB COOTBECTBYIOIINX aMHHOOCH30(peHOHOB. [IpuMepoM MOKET CITYKUTh
CHUHTE3 HUTpa3ernama.

Xumuueckue ceoticmea u ananus kauecmsa. OCOOEHHOCTH XUMHUYECKOTO CTPOCHUS
JICKAPCTBCHHBIX BEINECTB Tpymibl 1,4-0eH30AMa3enHa MO3BOJISIIOT KIacCH(DHUIIMPOBATh
UX CBOMCTBA M pPEaKlU CIICTYIOINUM 00pa3oMm:

1) KHCIIOTHO-OCHOBHbBIE CBOWCTBA;

2) peakIy OKHCIICHHS,

3) THAPOJUTHYECKOE PACIISIUICHHE C MOCIICIYIOIIAM OIPEACICHHEM MPOIYKTOB

THJIPOJTN3a,;
4) nmoka3aTelbCTBO KOBAJCHTHO CBSI3aHHOI'O aTOMa TajioreHa;
5) 4acTHBIC peaKIIHH.

Kucnomno-ocnosusie ceoticmea. Xno03enua U Me3anam 00J1aJJal0T BhIPaKEHHBIMU
OCHOBHBIMU CBoOMcTBaMu. Hutpazenam, (enazenam, Hozemam SBISIFOTCS amMpOIUTAMH.
OcHOBHBIE CBOWCTBA WM TIpPHIAaeT a30METUHOBBIM (parMeHT, a KHUCIOTHbIE —
CIOCOOHOCTh K JIAaKTUM-JJAKTAaMHOM M KETO-€HOJbHOM TayTOMEpUH, OO0YCIOBIECHHOU
MOJBMKHOCTBIO aTOMa BOJIOPOJa METHUIICHOBOW rpyniibl. KUCIOTHBIE CBOMCTBA JaHHBIX
[IpenapaToB 00YyCIOBIMBAIOT BO3MOKHOCTh UX PACTBOPEHUS B IIEJI0YaX U 0Opa3oBaHUA
HEPaCTBOPUMBIX KOMIUIEKCHBIX COECIUHEHUN C COJSIMHU TSDKEJIbIX METaIOB (Hampumep,
Co™).

bnaronapss a30MeTHMHOBOW TrpyIine (Kak LEHTPY OCHOBHOCTH) BCE Ipemnaparhbl
rpynibl O€H30AMa3€MMHa PACTBOPSIOTCA B pa30aBICHHBIX KUCIOTaX, 00pa3yroT OCaIKU C
oOIeanKaJouIHBIMU  peakTuBaMu. HekoTopble ocaaku (Hampumep, C pPEaKTUBAMHU
Hparennopda u Maiiepa) UMEIOT XapaKTepHbIe (POPMbI KPUCTAILIOB.

Peaxyuu oxucnenus. YacTUUHO TUAPUPOBAHHBIN OEH30MA3ECTIMHOBBIA  ITHKJI
MOJIEKYJI PEnapaToB JaHHON IPYIIbl 0OBICHSAET UX JIETKYIO0 CIOCOOHOCTh K OKUCICHUIO
B Pa3JIMYHBIX YCIOBUSAX. B KauecTBe OKUCIUTENIEW UCIIONB3YIOT peakTuB Mapku, Kaus
MIEpMaHraHaT U IPyTHe peaKTUBBL.

denHazenaM Npy HArpeBaHUU C PACTBOPOM KHUCJIOTHI XJOPHOW 00pa3yer MpOayKT
OKHMCJIEHUS YKEJITO-3€JI€HOr0 1IBETA C 3eJE€HOM (uroopecteHIrned. AKKypaTHOE IJIaBJIeHHUE
(eHazenama NpUBOIUT 00PA30BAHUIO OKPAILIEHHOTO B KPaCHO-()HMOJIETOBBIM I[BET IJ1aBa.

l'uoponumuuecxkoe pacujennenue. Peakiium THUAPOIUTHYECKOrO pPACIICIUICHUS U
ONpPENEIICHUE MMPOAYKTOB THMAPOJIA3a HCIOJB3YIOT Il ONPENEICHUs IMOMIMHHOCTH W
KOJIMYECTBEHHOTO OINPEACIICHUS PErapaToB rpymnibl O€H30A1a3€eHA.

Kectkoe pacuierieHue mpenapaToB OpPU HArpeBaHUM C KPUCTAJUIMYECKUM
TUAPOKCUIOM HATPUA B OTKPBHITOM THIJIE€ IMPUBOAUT K BBIACICHUIO amMMuaka (Wiu
COOTBETCTBYIOIIET0 amuHa). Hekoropeie mpemnaparsl (Ho3emaMm, (eHazenam) oOpasyroT
IIPM TAaKOM B3aUMOJIEHCTBHM CO IIEJIIOYbI) OKpAIUEHHBIE IJIaBbl M3-3a MPOXOISALIETO
rapasuiesibHO PaCIICIUICHHIO OKUCIICHHUS.

[Ipy KMCIOTHOM THUJIPOJIN3E PA3pPbIBY MOABEPraroTCs U aMUJIHASI, © a30METHUHOBAs
rpynmnel.  OOpasylomuecs TpH  3TOM NPOU3BOAHBIE OEH30()€HOHA OKpaIlleHbl B
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KEJITOBATHIM [BET, Jydllle MOTJOMIAIT cBeT B Yd-obnactu cnekrpa. [Ipu ruaponuze
NeOJIOKUpYETCsl TIepBUYHAsL apOMaTHYeCKas aMUHOTPYINA U Jajnee MOXHO MPOBOAUTH
peakiuio oOpa3zoBaHusl a3zokpacutTens (ucneitaHue mnogMHHOCTH Wi DOIK) wim
HUTPUTOMETPUYECKOE KOJIMYECTBEHHOE ONPEICTICHUE:

) 40
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MpoussoaHoe 6eHsodeHoHa

Jlanee mpoBOJAT AMA30THUPOBAHUE PACTBOPOM HATPHUsI HUTPUTA B CPelle KUCIOTHI
XJIOPOBOJIOPOAHOM U a3ocoueranue ¢ B-Hadronom B menounou cpene uian N-(1-HadTr)
STUJICHINAMUHOM B YMEPEHHO KUCIJION cpesie ¢ 00pa30BaHUE a30KPACUTEIS.

Hutpazermam  crnocoOeH  Takke K  OOpa30BaHUIO — a30KpacuTensl  Mocie
BOCCTAHOBJICHUSI HUTPOTPYIIbI (II0JOOHO JIEBOMUILIETUHY, HUTPOKCOJIUHY).

OnpedeneHue  KOBANIEHMHO-CEA3AHHbIX — amomog  2anozeHos.  OnpenencHue
OpPraHUYECKU CBSI3aHHBIX aTOMOB TaJIOTEHOB IMPOBOAST MOCJIE MHUHEpaIu3alud B BUJE
raJIoreHUJ-UOHOB peakuued ¢ cepedbpa HUTpaToM. MMHEpalIU3alMi0 IPOBOJST
pa3IMYHBIMH CIIOCOOAMU:

1) cxuraHue B KOJ0€ ¢ KHCIOPOIOM;

2) HarpeBaHUE C PACTBOPAMHU IIEIIOYCH B TIPUCYTCTBUH ITUHKA;

3) Apyrue MeTOUKH.

OTKpBITh KOBAJEHTHO CBSI3aHHBIA aTOM TajloreHa MOKHO U mpoOoi benbmTeiiHa.
[Ipu >TOM HECKOJBPKO KPUCTAIIMKOB TIpenapara Ha MEAHON MPOBOJIOKE BHOCSAT B TUIaM,
KOTOPOE MPH 3TOM OKPAIIUBACTCA B IPKUN CBETIO-3€JICHBIN IIBET.

Memoowvl  konuuecmeennoco onpeoenenus. VIHAUBUAYyalbHbIE JIEKAPCTBEHHbIE
BEILECTBA IPYIIbI OCH30/IMa3eNMHa KOJIMYECTBEHHO
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ONPENEIIIOT METOAOM KUCIOTHO-OCHOBHOTO TUTPOBAHUS B CPEAE YKCYCHOTO aHTHAPHU]IA
WJIH JISJITHON YKCYCHOW KHUCIJIOTHI (KaK OJTHOKHMCIOTHBIE OCHOBAHUS).

KonnuecTBeHHOE OMNpeAeieHUE IMpenapaToB TIpynnbl OEH30Ma3eNuHa MOKHO
MPOBECTU  METOJAaMU  HUTPUTOMETpUH,  Kbenpnans,  apreHTOMETpUH  MOcie
MHUHEpAIU3AlMA aTOMOB TaJOI€HOB M CXKHIMaHWeM B Kojibe ¢ kucioponoM. OjgHako
MEPEUYUCIICHHBIE CIOCOOBl MO TOYHOCTH M TPYAOEMKOCTH YCTYMAIOT KHUCIOTHO-
OCHOBHOMY TUTPOBAHHUIO U TIOTOMY IIPUMEHSIIOTCS PEJIKO.

KonuuectBeHHOE OMpeesieHUe TpenapaToB JTaHHOW TPYMNIbI B JIEKAPCTBEHHBIX
dbopmax TMPOBOJMAT C TMOMOIIBIO PATHYHBIX (PUIUKO-XUMUYECKUX MeTon0B (Y-
cnekrpodoromerpusi, ®IK, pryopumerpus, BOXKX).

Yucmoma. CrnenuduyecKuMHU MPUMECSIMHU TpernapaToB TPkl OCH3011a3enuHa
SBJISIFOTCSI COOTBETCTBYIOIINE aMUHOOCH30()EHOHBI KaK UCXOJIHBIC BEIIECTBA IPU CHHTE3E
WIM  OpPOAYKThl  pasznoxeHus. Omnpenensitor ux ¢ nomoupro  TCX, VYO-
CNeKTpOohOTOMETPUU U APYTUX (HU3UKO-XUMHUUYECKUX METOIOB.

Ilpumenenue. TpaHKBWIM3ATOPHI: 00J1a1aroT AHKCUOJIMTUYECKOM,
MHOPEIIAKCAHTHOW, MPOTUBOCYIOPOKHOM, CHOTBOPHOW AKTUBHOCTBHIO. Y CTPAHSIOT
YyBCTBO CTpaxa, HaIPsKEHHOCTH, OECITOKOMCTBA, TPEBOTH.

Xpansam nio cnucky cunbHonencTByronmx JIC. B cyxoM, 3alllMIIIEHHOM OT CBETa
Mecte. [lpu HenmpaBUJIBHOM XpaHEHMHM MPOTEKAaeT THUAPOIU3 B KHCJIOW cpelae u
TajabHenInast nerpagaus MOJIeKyJl.

NianrocTpaTuBHBIA MaTepuad:
- pa3aTOYHbIC MaTEPUAIIbI;
- npe3enTarus Microsoft Power Point.

Jlureparypa: [lpunoocenue 1
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KoHTpoJibHbIE BOIPOCHI:

1. Omnpeaenure npaBUiIbHBIC APl U HAMUILIUTE CTPYKTYPHBIE POPMYIIBI:

1. ®enazenam; 2. Xnopauazenokeun; 3. Hozenam; 4. Hutpazenawm; 5. Jluazenawm; 6.
Penannywm; 7. Oxcazenam:

a) 7-xyop-2-mMeTmiaMuHO-4 okcus -5-permn-3H-1,4+0en301uazenaa rupoXIOPHI;

0) 7-xyop-2,3-nuruapo-3-okcu-5 gpenmn-1H-1,4-6en3o0amna3zenud-20H,;

B) 7-HUTpPO-2,3-1uruapo-s-penni-1H-1,4-6enzonnazennna 2-oH;

r) 7-6pom-2,3-muruapo-5-(o-xinopdhennn) -1H-1,4-6er3oanazenus-2-0H.

2. Kak Bnuser mpupoga 3amectutresneil B 5 U 7 MOJOXKEHUSIX Ha (papMakoIOrHuecKui
abdext? JlaiiTe CpaBHUTENBHYIO XapaKTEpPUCTHKY IperapaTaM: HUTpa3ernamy,
HOo3enamy, (peHazenamy, XJOpuaua3enoKCuIy, Tua3eHamy.

3. Kak Bnustor 3amectutenu B 1, 2, 3 mojoxkeHusx Ha dapmakoigorudeckui r¢hdext
npou3BOAHbBIX 1,4-0eH301uazenuHa?

4. Kak Bmusitor Ha (apmakosoruueckuii  d(PQPexT ANeKTPOHAKIENTOPHBIE U
AJIEKTPOHIOHOPHBIE 3aMECTUTEIH.

5. Kakme oOmme CcTpyKTypHBIE SJIEMEHTHI XapaKTepHBI I MPOU3BOAHBIX 1,4-
O0enzonuazenuua? Hanummre Qopmynsl  npou3BoAHbIX  1,4-OeH30AMa3eNNHA,
BBIJICNTUTE XapaKTEePHBIC AJIEMEHTHl U YKaXHUTEe UX 3HAUCHHE B aHAIM3E IPErnapaToB
9TOM TPYIIIBI.

6. BeimenuTe KHCIOTHBIE W OCHOBHBIC IEHTPHI. Hamummrte 3TH mpemapathl B MOPSIKE
CHIDKEHHUS OCHOBHBIX CBOMCTB M BO3pacTaHMsI KUCIOTHBIX. OTBET 00OCHYIITE.

H
| o H o
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7. Kakue u3 HIKE TMPEJCTaBJICHHBIX MPENapaTtoB OOpa3ylT COJU C MHUHEPATbHBIMHU
kuciotamu? Hamummmre ¢GopMmysiasl M OOBSICHUTE 3TO CBOMCTBO: HO3€Mawm,
XJIOPAUA3ENOKCU]I, AHECTE3UH, HOBOKAHH.

8. MOXHO 7 OTJIMYHMTH HO3eMmaMm, HHTpaszemaMm, (eHasemaMm, XIJIOPAUA3ETOKCH II0
BHEIIHEMY BHUAY W pPacTBOPUMOCTH? OOBSCHUTE B3aUMOCBSI3b JTHUX CBOMCTB C
XUMUYECKUM CTPOCHHUEM.

9.B ueM o0coOeHHOCTH aHajau3a XJOPOBOJOPOAHBIX COJEH TaJloreHONpPOU3BOIHBIX
OpraHUYeCKUX COCTUHEHUN?

10. Hanummre ypaBHEHHE DPEAaKIMW W YCIOBUS HEBOJAHOTO TUTPOBAHMS HO3EMaMa M
xJjopauazenokcui. Kakoi aTroM a3ota mpoTOHUPYETCsS U Hodemy?
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11. Yem oOycioBieHa CIOCOOHOCTh MPOU3BOJHBIX 1,4-OeH30/Ma3enHa IMOIJIoAaTh B
Y® obmactu? Kakue oOmMe MaKCUMyMbI TOTJIOMIEHUS] XapaKTepHBI JUISI 3THUX
npernaparoB?

12. Kak Bmuser pH cpempr Ha aOcopOIMOHHYIO CHOCOOHOCTH TPOU3BOAHBIX 1,4-
OeH301Ma3ennHa’?

13. MHaiite obmyro xapaktepuctuky MK-cmekrpam mpousBogubix 1,4-0eH30/11a3enuHa.
Kaknvu (hyHKIHOHATBRHBIMEU TPYIIIIAMH OOYCIOBJICHO HAJIWMYHE MOJOC B WHTEpBAJC
BOJTHOBBIX YHCE:

1600-1620 cm*
1690-1700 cwm
3180 cmt
1280 em® (8 xnopouaszenoxcuoe).
14. O uem cBuaerenbcTBYIOT Benmuudbl PK, u PKy, npousBoausix 1,4-6en3oanazenuna’?

P Ka bi P KaZ
Xnopouazenokcuo 476 -
Jluazenam 3,6 -
Hoszenam 1,6 11,1
Humpaszenam 2,93 15,94
15. TIpomo/KuTe pPEaKIHMI0 THAPOJUTHYCCKOTO PACHICIUICHUS W HAa30BHTE IMPOIYKTHI
pacTtBopa.

dpHZIENAM

16. B uwem cytp peakmun bparrona-Mapmamia W Kak HCHOJB3YIOTCS B aHAIN3E
Mpou3BOAHBIX 1,4-OeH3011na3enuHa’?
17. Hanummurte cnocoObl 0OHApYKEHHsI aMUI0KapOMHOJIBHON YaCTH HO3enama.

18. IlpuBeauTe BO3MOKHBIE METOAbl  KOJIMYECTBEHHOI'O OIpeICIICHHS 1,4-
OE€H3011a3EIMNHOB.
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IIPU/IOJKEHHUE 1

5. Jlutepatypa

OCHOBHASI:
HA PYCCKOM fI3bIKe:

1. ApsicranoBa T.A. dapmaneBTrueckas Xumusi: yueOHuk, ToMm 1. (2-oe u3ganue). «Sky
Systemsy, 2021. -640 c.
2. AppicranoBa T.A. ®@apmaiieBTHUeckas Xumusi: yaeOHUK, ToM II. (2-oe uznanue). «Sky
Systems», 2021. -572 c.

3. ApbictanoBa T.A. @apmManieBTndecKkass XUMHsl: y4eOHUK, TOM |: - Anmatel: «9Bepoy,
2015.-640 c.
4. ApsicranoBa T.A. @apmarieBTuueckas xumusi: yueOHuk, ToM ll:- Anmater: «9Bepoy,
2015.-572 c.

5. T'ocynapctBennas (apmakorniess Pecnyonuku Kazaxcran.-AnMatsl«KuOEK KOJbD,
2008.-Towm 1.- 592c.

6. I'ocymapctBennas dapmakories Pecryomukm Kazaxcran.- AnMatsl:«OKuOex >Kombh»,
2009.-Tom 2.- 804c.

7. T'ocynapctBenHas (apmakomness PecnyOnukn Kazaxcra.-AnmaTel:«OKHOEK >KOIbI»,
2014.-Tom 3.-729c.

8. Kontponp kawectBa u crangaptuzanus JIC: Mmeromumueckoe mocodue / mom pen.
Pamenckoii I'. B., Opnabaesoii C. K.-M: | MI'MYV; - [lIpimkenT: FOKI'®A, 2015. - 248 c.
9. OpnabaeBa C.K. AHanu3 jneKkapCTBEHHBIX MPENapaToB, MPOU3BOAHBIX APOMATHYECKUX
coeauHeHn: yueoHoe nocodue.-IlIsiMkenT: «Onemy, 2015.-249 c.

10. Pamenckas I'.B. ®@apmaneBtudeckas xumusi: yueoHuk.-M.: BUHOM. JlabopaTtopus
3HaHuii, 2015.-467 c.

11. PykoBOACTBO K J1a0OpATOPHBIM 3aHATHSAM MO (apMalEeBTUYECKON XHUMUU TIOJ
penakuuen I'.B. Pamenckoi.-M.: [Iunor, 2016.-352 c.

12. ®apmaxkomness EADC. — MockBa, 2021.-566 c.

13. Xanuymmn, ®. A. UndpakpacHas crnekTpockomnus B (GpapMaleBTUIECKOM aHaIH3E:
yueOHoe nocobue / - M.: I'DOTAP-Menua, 2017. - 160 ¢

14. MaxoBa E.I'. «[lomyuenue u craHgapTH3alys TPOU3BOJHBIX TITHIIMPPU3HHOBOM
KHCJIOTBI ¢ TyOepKynocTaTnueckon akTuBHOCThIOY, LlIbiMkeHT, FOKT'®A,20.06.2013

15. HagupoBa  C.H.  «®apmaneBTrueckuii  aHaiu3  JIGKAPCTBEHHBIX  (opM
MeTpoHuaaszosa», Ilsimkent, FOKI'®A,17.06.2015

16. Cabeipxan  A.A. «Pa3pabotka cnemudukanmii kadecTBa U CTaHIAPTHU3AIUS
TIMIAPPU3UHOBOM KucIoThDy, IlIsiMkenT, KOKMA, 18.06.2020

17. AnuxomxkaeBa b. b. Ananutudeckas xumus : yue6Hoe ocobue / b.b. Anuxomkaena,
P. A. PycrambexoBa. - Anmmartel : OCIIH, 2023. - 220c
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HA Ka3aXCKOM si3bIKe:

1. ApreicranoBa T.A. @apmaneBTukanbik XxuMust: OKynbIK. Tom 1. (2-mi 6aceutbim). «SKy
Systems», 2021. -604 c.

2. ApwicranoBa T.A. ®apmanieBTukaiblk xumus: OKynbsik. Tom I1. (2-1i 6ackuteiM). «SKy
Systems», 2021. -544 c.

3. ApsictanoBa T.O. ®apManeBTUKANBIK XUMUsl: OKyJBIK. T.1-AnMaTel: «OBepo», 2015.-
592 6.

4. ApwicranoBa T.O. ®apmarneBTUKAIBIK XUMHs: OKYJBIK. T.2-AnMaThl: «OBepoy, 2015.-
6026.

5. Kazakcran PecnyOnukacbinblH, ~MemnekeTTik — papmakoneschl.-Anmatel:  «Kidek
»ombl», 2008.-1 T.-5926.

6. Kazakcran PecmybnmukaceiapiH MemiekeTTik  (dapmakoneschl.-AnMatel:  «Kibek
»oJeDy, 2009.-2 T.-80406.

7. Kazakcran PecnyOnukaceinbiH MemiekeTTik —dapmakorneschl.-Anmarsl:  «KiGek
»)oie», 2014.-3 T.-7096.

8. OpnabaeBa C.K., KapakynoBa A.lll. ®apmaneBTUKANBIK XUMHS: apOMATTHIK
KocbUbicTap.-OKynbIK, Feut.keHec Oekit. (mpot Nell, 27.04.2016).-302 6.

9. Kpacnos, E. A. ®apmanusiblk XUMHUS CYpaKTap MEH KayanTtap TYPIHJAE : OKy Kypajibl
= QapmMaleBTUUECKasi XUMHsI B BOMPOCax U OTBeTax: yueOHoe nmocooue. - M.: I'D0TAP-
Menma, 2016. - 704 ¢

10. OpnabaeBa C.K. I'munuppusun KBIIITKBUIEI TYHJIbLJIAPBIHBIH TOPLTIK
MpenapaTTapelHbIH OlpbIHFAHIaHFAH CcarmachlH OakbuIay dICTEMENIEPiH JKacay: FhUIBIMHU-
omicremenik Hyckay.-llIsiMkenT: «Onem».- 2013.-92 c.

11. KapakynoBa A.Ill. «['MUOMppU3MH  KBIIIKBUIbI TYBIHABUIAPBIH Tajady KoHE
cTaHJapTTayaa (pu3nKa-xuMHUsIIBIK 9JIiCTep/Il KemeHai kouaany», Lsimkent, KOKI'®OA,
20.06.2013.

12. JToypenoexoB K. H. Aranutukanbik xumus : oKy kKypaisl / K. H. Jloypenoekos, JI. A.
Junsnabekosa, XK. K. PeiceimOeToBa. - Anmarter : DCIIH, 2023. - 268 6eT.c

JAOTOJIHUTEIbHAS

1. ApsictanoBa T.A., ApsictanoB JK.M. HHHOBallMOHHBIE  TEXHOJOTHUU B
(dapmaneBTHUECKOM 00pa3oBaHUU: OOYYEHHE W KOHTPOJb. YYEOHO-METOJUYECKOE
nocodbue. — llIemkenT, 2012.- 175¢.

2. KpacHos, E. A. ®dapmanieBTrueckas XuMus B BOIPOCax M OTBETaX: yueOHOE mocooue. -
M.: "JIutreppa", 2016. - 352 c.
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3. OpnabaeBa CK., Hanupona C.H. YHubuupoBaHHbIC METOIUKHA

XpoMatorpauucekoro aHajan3a JEKapCTBEHHBIX (OPM METPOHHIA30JIa; HAyJHO-
MeToanYecKre pekoMeHaauuu. -LIbIMKeHT: «Onem», 2015. — 84 c.

4. TypcyOekoBa, b. W. beliopranukaiblK IopUTIK 3aTTapAbl Tajnay: OKY Kypasbl.-
Anmatsl: «9Bepo», 2016. - 120 6et. C
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