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Ilpennaraiorca MeTO.ll,HKH axcneprxoro Hccne.ll,OBaHHlI xycrapao H3rOTOBJIeHHbiX tjJeHH-

JIanKHnaMHHOB (aMtjJeTaMHHOB), YCTaHOBJIeHHlI cnoco6a HX CHHTeJa, a raxxe aHaJIH3a 3tjJe)J,-

pauconepxauiax npenaparos, lIBJIJlIOll.\HXCJI npeKypcopaMH' AlIJi H3roTOBJIeHHJI aMtjJeTaMH-

HOB, MeTO.ll,OM BbICOK03<p<peIj:THBHOli lKH)J,KOCTHOli xpouarorpatpau.

,L(JIJICOTPY.ll,HHKOB 3KcnepTHO-KpHMHHaJIHCTHlJeCKHX nonpasneneuaa.

@3KCnepTHO-KpHMHHaJIHCTHlJeCKHli L\eHTp MB,L( POCCHH, 1996

BBE)l,EHHE

Ilpezraaparensasni aHaJIH3 cnezrcraeaaoa H axcnepraoii rrpaKTHKH rIOKa3aJI, '1TO lJa
pbIHKe He3aKOHHoro ofiopora HapKoTHKOB rrORBHJIHCb CHHTeTH'IeCKHe cpencraa - <pe-
H1UIaJIKHJIaMHHbI (aM<peTaMHHbI), 3a rrOCJIe,n;HHe3 - 5 JIeT B03POCJIO '1HCJIOCJIY'IaeB KYC-
TapHoro H3rOTOBJIeHHR 3<pe,n;poHa, MeTaM<peTaMHHa (rrepBHTHIIa), 6bIJ10 BbUIBJIeHO
HeCKOJIbKO rIo,n;nOJIbHbIX JIa60paTopHH rro cHHTe3Y 3THX HapKOTH'IeCKHX cpencrn, MH-
<p0pMaI.\HR, nonyxeanaa H3 3apy6e>KHbIX HCTO'lHHKOB, nozrraepxcaaer HX mapoxoe pac-
npocrpaneaae B 3arra,n;Hoii Espone, CIlIA H YKaJbIBaeT aa B03MO)f('HOCTb nORBJIeHHRB
POCCHH 3THX HapKOTH'IeCKHX cpencrs B 3Ha'lHTeJIbHbIX MaClliTa6ax. 3TH $aKTbI ooyc-
JIOBHJIH C03,n;aHHeTaK naasrsaeaoro Me>K.n;YHapo,n;Horo «AM<peTaMHHoBoro npoexra»,
HarrpaBJIeHHOrO aa 60Pb6y HMeHHO C 3THMH HapKOTH'IeCKHMH cpencrsaaa, KaK HaH60-
nee '1aCTO BCTpe'laIOll.{HMHCR H3 nozmonsao H3rOTOBmeMblX CHHTeTH'IeCKHX HapKoTH-
KOB H Y>Ke OXBaTHBlliHMH anauarem.usre peraoasr. Harepaauaosam.aua xapaxrep
rpaacnoprnpoeca HapKoTHKOB Tpe6YeT 6b1CTpOrO 06MeHa aHaJIHTH'IeCKHMH ,n;aHHbIMH
Me>K.n;YJIa60paTopHRMH KaK aa HaI.\HOHaJIbHOM, TaK H aa Me>K.n;YHapo,n;HoMypOBHRX.

OP,HHM H3 MeTO,n;OB,rr03BOmIOll.{HX npoaoznrrs xaxecrseansre H' KOJIH'IeCTBeHHble
HCCJIep,OBaHHRaM<peTaMHHOB, RBmeTCR BbICoKo3<p<peKTHBHaR >KH,n;KOCTHaRxpoxaro-
rparpaa.

MCrrOJIb30BaHHe MeTo,n;a >KH,lI;KOCTHOiixpouarorparpaa n03BOJIHT ,n;OCTaTO'lHO 6bI-
CTpO H 3<p<peKTHBHoonpenensrs 3TH HapKOTH'IeCKHe cpencrsa, npOBO,l(HTb H,l(eHTH<pH-
Kal.\HIO no Y<l>-crreKTpaM npa HCCJIep,OBaHHHHX aa rIpHHaMe>KHOCTb K HapKOTH'IeCKHM
cpencraau, BblIIOJItUlTb HX KOJIH'IeCTBeHHYIO Ol.\eHKY, ocymecransrs «nporpana-
pOBaHHe» 06PaJI.\OB. TIo rrOJIY'IeHHbIM pe3YJIbTaTaM B03MO>KHO YCTaHOBJIeHHe 06ll.{-
HOCTHHCTO'lHHKOB rrpOHCXO>K.n;eHHR,crrocooa CHHTeJa. B aacrosuree BpeMR JIa60paTO-
pHH CrreI.\HCCJIep,OBaHHH3KTI MB.ll. POCCHHocaauieasr OTe'leCTBeHHbIMH lKH,l(KOCTHbIMH
MHKPOKOJIOHO'lf!bIMH xpouarorparpaaa «MHJIHXPOM-4», '1TO rI03BOJIHT saenpars pas-
pafioraaasre MeTO,n;HKHB 3KcrrepTHYIO rrpaKTHKY.

B HaCTORll.{eHpafiore npaaezreasr MeTO,l(HKH 3KCrIepTHOro HCCJIe,l(OBaHHRxycrapao
H3rOTOBJIeHHbIX <peHHJIaJIKHJIaMHHOB (aM<peTaMHHOB), YCTaHOBJIeHHR cnocofia HX CHH-
reaa, a raxxe aHaJIH3a 3<pe,l(pHHCO,l(eplKall.{HX rrpenaparos, RBmIOll.{HXCR npexypcopaaa
nns H3roTOBJIeHIDI aM<peTaMHHOB.



ONbEKThlHCC~E~OBAH"B

.L{aHHble peKOMeH~aL\IUf conepscar OnHCaHHeMeTO~HK, BblTIOnHeHHblXC npaaeae-
HHeM MeTO~a BbICOK03<p<peKTHBHOH)l(H~KOCTHOHXpOMaTOrpU<pHH(B3)f(X). OHH ~O-
nOnHlIlOT pasee paspafioraaasre MeTO~HKHaccnenosanas 06'beKTOB, conepxauiax aM-
<peTaMHHbl (rpeaananxanassnasr) [I ,2,5]. Meron B3)f(X npHMeHHM C MOMeHTa YCTa-
HOBneHHlI npaponsi 06'beKTa nns npoaezreans KOJIH'IeCTBeHHOHOL\eHKHnonyxaexnax
pe3YJIbTaTOB11H~eHTH<pHKaL\110HHOroaccnenoaaaas (ycrauoaneaae 06111HOCTHnpoac-
xoacieana).

B aacrosurea paoore paccvorpeao npaaeaeaae MeTo~a B3)f(X ~ accnenoaauas
<peHHnaJIKHJIaMHHOB(HapKOTH'IeCKHX cpencrs H CHJIbHO~eHcTBYlOlllHXseiuecrs), KYC-
rapao H3rOTOBneHHbiX npenaparos H3 3<pe~pHHa, HapKOTH'IeCKHXopeners pacrarens-
aoro rrpoacxoaoreuas: xara H 'rpansr 3<pe~Pbl.

Meronaxa axcnepruoro nccnezrosanaa <peHI1JIaJIKHnaMI1HOBnpenaasaaseaa ~JIlI
KOnH'IeCTBeHHoro onpeneneana aM<peTaMJlHa,3<pe~pHHa, 3<pe~poHa, MeTaM<peTaMHHa,
3,4-MeTHJIeH~HOKcHaM<peTaMHHa(M.L{A), 4-MeTOKCHaM<peraMHHa(TIMA).

MeTO~HKa sxcnepruoro HCCJIe~OBaHHlIJIeKapCTBeHHblx npenaparos, conepxcauiax
3<pe~pHH, a TaK)I(e xycrapao H3rOTOBneHHbiX npenaparos H3 3<pe~pI1Hanpernraaaauena
~ Ka'leCTBeHHoro H KOnl1'1eCTBeHHoro onpe~eJIeHHlI <peHHJIaJIKHJIaMHHOBH KOMno-
HeHTOB CMeCH(HCXO~HbIX aemecrs 11npo~YKTOB cHHTe3a), nns YCTaHOBJIeHHlI06111-
HOCTHI1CTO'lHHKartpoacxoscneaas.

MeTo~HKH HCCJIe~OBaHHlIHapKOTH'IeCKI1Xcpencrs H CHJIbHO~eHcTBYlOlllHXaeuiecra
pacrurem.noro npoacxcxneaaa npensaaaasenu ~ 'onpeneneaaa <peHHnaJIKHJIaMHHOB
B xare 11'rpase 3<pe~pe. .

MeTO~HKH npezmonararor HCnOJIb30BaHHeMI1KPOKOJIOHO'lHOrO)l(11~KOCTHoroXpO-
MaTorpa<pa cepaa «MI1JIHXPOM», aHaJIHTH'IeCKOrO)l(11~KOCTHoroxposrarorpadia <pHP-
Mbl «XbIOJIeTT-TIaKKap,LV>MO,n;eJIl11090 M . .L{JIlIxasecrseaaoro npe~CTaBJIeHHlI xposra-
TorpaMM, B oc06eHHocTH B pe)l(HMe MHOrOBOJIHOBOrO~eTeKTHpoBaHHlI, H nposeneaaa
KOJIWleCTBeHHblXorrpenerreaaii HCnOJIb30BaHa nporpawaa aBTOMaTH3aL\HHxpoaaro-
rpa<pI1'1eCKI1XaHaJII130B «MynbTI1XpOM» C npl1MeHeHHeMIBM PC-coBMecTHMbIX KOM-
nsrorepos.

cnocossr HMEr AJIhHOrO H3rOTOB~EHHB AM<I>ETAMHHOB

Kycrapnoe H3rOTOBJleHHe

KaK noxassraaer 3KcnepTHa51npaxraxa, B POCCHHHe3aKOHHoeH3rOTOBJIeHHeaM<pe-.
TaMI1HOBB 60Jlbllll1HCTBe CBoeM npoH3Bo~HTClI B xycrapasrx ycnosuax, XOTlI B HeKOTO-
psrx peraonax OTMe'leHbl cnyxaa CHHTe3aaM<peTaMHHOBB nO~nOJIbHbIXnaooparopaax.

Pacnpocrpaaeamo KYCTapHo 113rOTOBJIeHHbiXaM<peTaMI1HOBcnoc06cTBYlOT npo-
CTOTa HX CHHTe3a H nocrynnocri, HCXO~HbIXpeaKTHBoB, KOTOPblMH aanarorcn HO~,
KpacHblH <poc<pop, YKcycHa51xacnora, Ilocne H3rOTOBJIeHHlIOOpKOTl1'1eCKOrOcpencrsa
asmeneuae ero B '1HCTOMBH~e, KaK npaBHJIO, He npOH3Bo~Htc~ -.

TaKIfM 06pa30M, 06'beKTaMH axcneprnoro HCCJIe~OBaHH5I.~BJIlIIOTClI tie 3<pe,n;pHHH
nparorosnaeasre ua ero OCHOBenpenaparsi - 3<pe~pOH,nefl,BHTHH, a KYC.,apHOnOJIy-
'leHHall CMeCb,conepxauras 3TH aM<peTaMHHbl,npHMeCH 3<pe):(pHHaH n060'lHbiX npo-
~yKTOB CHHTe3a.
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.L{JIlI<papMaL\eBTH'IeCKOHnpOMbIlIlJIeHHOCTlf 3<pe~pHHnOJIY'laIOT nH60 XIfMH'IeCKOH
3KCTpaKL\HeHH3 TpaBbl 3<pe~Pbl (Ephedra) - no npaponasia 3<pe~pHH, JIH60 nYTeM
XI1MH'IeCKOrOCHHTe3a- CHHTeTH'IeCKHH3<pe~pHH.Ha nO~nOJIbHOMpsmxe HapKoTHKOB
npuponnsra 3cjJe~pHHH3-3a csoero B03,n;eHCTBH5Iaa opraHH3M 60JIee npenno-rrtrrenen,
'IeMCI1HIeIlf'Iea<HH.~HH, 3KCIparnpOBaHHbIHH31p3Bbl~bI, 5IBl1l!eTCSI1..'~HHoM. Kpoue
HeroB~ OOAep:>KKfCSI d-n~()3(~z:q)lfH. CmrreIWleaam )l(e3<pe~pHHlIBJIlIeTClI paL\eMaTOM
(d,l). B ~aJIbHeHllleM He06xo~HMO pasneneaae H30MepOB, '1TOBbl3bIBaeT sarpynaeaas.

0feLlecrnetn!bIH<PaPMUL\eBllNeaam~HH lIB1ll\eTCSI/-I-¢emm-2-MentJIaMHHonponaHOJlOMran-
POXJIOPMOM.OH CO~)I(KlOI B TaKHX JIeKapcmeHHhIXnpenaparax, KaK «COJlYTUHI>,
«OPOHXOJIHTHH»,«Teorpenpas» H np., a TaK)I(e BblnYCKaeTClIB BI1~e 'H:\CTOrOnperrapara
H BO~HbIX pacreopos [3]. .L{JIlI HeJIeraJIbHOrO H3rOTOBneHHlI MO)l(eT TaK)I(e HCnOJIb30-
BaTbCiI 3<pe~pI1H,xycrapao BbI,D;eJIeHHblHH3TpaBbI 3<pe~Pbl.

OCHoBHoe KOJIH'IeCTBO3<pe~pHHa H rrceaaosqienpaaa, acnonsayeasrx B <pupMaL\CB-
TH'leCKOHnpoasnuneaaocra aa py6e)l{QM, asrpafiartsnaercs CI1HTeTI1'JeCKI1MnYTeM [4].

3q,eopoH (seemxamuuon} • .L{JIlIrronnonsaoro H3rOTOBJIeHHlI3<pe~poHa HCnOJIb3YlOT
KaK 3<pe~pHH,TaK 11 nexapcrseunsre npenaparsr aa ero OCHOBe.

OKHCJIeHHe 3<pe~pHHa ~O' 3<pe~poHa nposonar nepaaaranaroa KaJIHlI B npn-
cyrcraaa YKCYCHOHKHCJIOTbInpa aarpesaaaa peaKL\HOHHOHMaCCblno 50 - 60°C [1,5],
a TaK)I(e 6HxpoMaToM KaJlH5IB npHcYTcTBHI1cepnoa xacnorsi.

PeaKL\II51nporexaer no cnenyioureii cxeae:

KMnO.
C6Hs-CH-CH-CHl C6Hs-C-CH-CHl

I I CH1COOH I I
OH NHCHl 0 NHCHl

34JeJIPHH 34JeJJ:POH

llep6U11U1H (MetnllMljJemaMllH). KYCTapHoe H3rOTOBJIeHHe nepBHTHHa nposonsr
BOCCTaHOBJIeHHeM3<pe~pHHa, rrpenaaparensao BbI,D;eJIeHHOrOH3 JIeKapCTBeHHblx npe-
naparos, xpacasrx <pOC<pOpOMH HO~OM (HO~HCTOBO~OpO~HOHKHcnOTOH). PeaKL\H5I
nporexaer no CJIe~lOll\eH cxeae:

HI/CH3COOH

C6Hs-CH2 -CH-CHl
I
NHCHl

MeraM4JeraMHH

(nepBHTHH)

hlPqo
C6Hs -CH-CH-{:Hl

I I
OH NHCHl

34JCJlPIDI

C6Hs-CH-CH-CHl
I I
I NHCHl

HO,ll,Mer8M4Jer8MHH

HIlPqo

CYll\eCTByeT HeCKonbKO cnocofioa xycrapaoro H3rOTOBJIeHHlI MeTaM<peTUMHHa.
Hanpauep, npa TaK Ha3bIBaeMbIM «XOJIO~HOMMeTO~e» [7,8] peaxumo BblllOJIHlIlOT B
06.bI'IHOH CTeKJIllHHOHnpotiapxe. Caeuraaaror npauepuo B pasasrx KOJIH'IeCTBaX
3<pe~HH, xpacasni rpoopop, ~06aBJIlllOT H36bITOKHo~a. TIP06HPKY OCTaBJIlllOTaa 16 'I,
3aTeM CO~ep)l(HMOepaCTBOp5l1OTB sone H 3KcTparHpYlOT nepBHTHH. B 3THX YCJIOBHlIX
peaKL\H5Inporexaer nOJIHOCTblOH HCXO~Horo 3<pe~pHHaHeOCTaeTClI.

TIo zrpyroxy cnocooy ~ peaKL\HOHHyIOCMeCbnoaeuraror B nJIaCTHKoBYIOnp06HpKY,
KOTOPUllcoenaaeaa ~yMlI CTeKJIllHHbIMHTpy6KaMH Cnpyroa np06HpKOH, conepxaurea
BO~y. PeaKl.\H5ITaK)I(enperexaer nOJIHOCTblO.

TIp» arou.cnococe xycrapaoro H3rOTOBJIeHHlIB xasecrse n060'lHbiX npauecea 06-
pa3YlOTc5I a3\lplf,ll.HHbl. B- ciryxae Hcnonb30BaHH5I HI BMecTO h npoacxomrr ranponas
a3HpH~HHOB' C 06pa30BaHHeM 1-4>eHHJI-2-~ponaHoHa, H3 xoroporo B xoae peaxuaa. , "
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06pa3YeTCji 1-6eH3IiJI-3-MeTIiJIHaq>TaJIIiH. B 3TOM cnysae n060qHbIMH npozryxraaa peax-
l.\IDI mwDOTCSI aJiiplWiHbI, N-MeJHJ16emI!JIaMliH, 1-¢emm-2-npomrnOH, 1-¢emm-2-nponaHOIL Cne-
~1i<pHqeCKHMIi MapKepaMH BOCCTaHOBJIeHHji 3<pe.n;pHHa no MeTaM<peTaMHHa npa nOMO-
IllH HIIPxp jiBJIjjIOTCji 1,3-.n;HMeTHJI-2-<peHHJIHa<pTaJIHHH 1-6eH3HJI-3-MeTHJIHa<pTaJIHH.

Kposse TOrO, HenOCpe.n;CTBeHHOB xaxecrae 06beKTOB HCCJIe.n;OBaHliji scrpesarorca
KaT, 'rpaaa 3<pe.n;pa. Tpasa 3<pe.n;pa HCnOJIb3YeTCji B xasecrne csipsa )J;JIjj nonyxeaaa
3<pe.n;pHHa.HapKOTli'leCKHH 3<p<peKTOT xara nonyxaror npa )f(eBaHHH caeosecpesaaaoro
(HJIH nsrcyiuenaoro) pacreaaa, 3TH 06beKTbI paCTHTeJIbHOrO npOIiCXO)f()J;eHHji B COOT-
BeTCTBHH co CnHCKaMIi TIOCTOjiHHOrO KOMHTeTa no KOHTPOJI}() HapKOTHI<OB no COCTOll-
HHIO ua 1.01.94 r. OTHeceHbI K HapKOTHqeCKHM cpencrsaa (KaT) H CHJIbHo.n;eHCTBYIOIllHM
BemeCTBaM (rpasa 3<pe.n;pa).

CHUTe) B nO.LJ.II0JlbUbIX Jla60paTopHHX

HeJIeraJIbHOe H3rOTOBJIeHlie aM<peTaMHHOB nposonarca KaK B KYCTapHbIX YCJIOBHllX,
TaK H B nonnonsasix naooparopasx. Oupenensrouiaaa npH3HaKaMH no.n;nOJIbHOH JIa-
60paTopHH jiBJIjjIOTCji:

Cne~HaJIbHOe noaeuieaae H 060py.n;OBaHHe;
cneuaam.aue n03HaHHji (06pa30BaHHe) y nepcoaana B 06JIac'H! OpraHHqeCKOrO

CHHTe3a;
H3rOTOBJIeHHe 3HaqHTeJIbHOrO KOJIHqeCTBa HapKOTHqeCKHX cpencrn C uem.io c6blTa;
KaK npaBHJIO, BbICOK~ XHMHqeCK~ qHCTOTa npHrOTOBJIjjeMbIX HapKOTHqeCKHX

cpeacrs:
aanaxceauaa CHCTeMa cfisrra H CJIY)f(6a oxpaasr (6e30nacHocTH) JIa60paTopHH.
AM<peTaMHH cHHTe3HpYlOT B nonnorrsasrx nafioparopaax no peaxuaa JIeHKapTa

(Leuckart) [6]~B xaxecrae acxonaoro seiuecrsa fiepercs 1-<peHHJI-2-npOnaHOH H <pop-
MaMH.n;. <l>opMaMHJ( MO)f(eT 6bITb 3aMeHeH aa <popMHaT aMMOHHji. Peaxuaa nporexaer
no CJIe.n;YlOmeHcxesse:

C6Hs-CH2 -C-CH3 + CHNH2
II /Io 0

-- C6Hs-CH2 -C-CH3 -C6Hs-CH2-CH-CH3
t I
N-COH NH2

aM$eTaMHII1-$eHHlI- 2-nponaHoH $OPMIIMH)J;

MeTaM<peTaMHH MO)f(eT 6bITb npHrOTOBJIeH aHaJIOrH'IHbIM 06pa30M C HCnOJIb-
30BaHHeM ua cranaa KOHJ(eHcallHH MeTHJIaMHHa H MypaBbliHOH KHcnOTbI ImH
N-MeTHJI<popMaMH.n;a. Peaxuas JIeHKapTa XOPOllIO aayseaa, H B xaxecrae xapaxrepaux
)J,AA 31Oro MerOp;Il npHMeccii 6bDlH HJ(etrrH<PMLIIfPOBaHbIN-¢opMIDIaM¢eraMHu (B cnysae CHHTe3aaM-
cjxmlMHHa) I!JIHN-¢oPMJUlMeraMcjxmlMHH H 4-MeTHJI-5-<}lemmm!pHMl1)J.HH.OHH 06bIqHO npacyr-
CTBYIOT B KOJIH'IeCTBaX MeHee 1.%. B rtocneznree BpeMji B CHHTe3ax HCnOJIb3yeTc.SIMypa-
BbHHa.SlKHCJIOTa, Ii 3TO npasoaar K 06pa30BaHHIO N,N-.n;H(p-<peHHJIH30npOnHJI)aMHfla H
N-¢opMl1JJ-N,N-J(H(l3-<peHwooonpoIIHlI)ru\lliHa B KaqOCIBe OCHOBHbIXnpHMoceHK aMcfJeraMHuyH
N,N-.n;I!~H30npornm)Mernn:aMHHa H N-¢oPMIDI-N,N-.n;H(lXjJeHHJIH30npornm)MeTHJIaMHHa B
xaxecrse rJIaBHbIX npasreceii K MeTaM<peraMHHY, caaresapyeusrx no peaxuna JIeHKap-
ra, 3TH coenaaeuaa conepxarca B KOJIHqeCTBaX J(O 3%.

Kposre roro, CHHTe3 MeTaM<peTaMHHa (nepnaraaa) npoaonsr:
BOCCTaHOBJIeHHeM 3<pe.n;pHHaHO.n;HCTOBO.n;OPOJ(HOHKHCJIOTOMB YKCYCHOHKHCJIOTe;
H3 3<pe.n;pI1HaC XJIOPHCTbIM THOHHJIOMH BOCCTaHOBJIeHHeMBO.n;OpO.n;OMua nJIaTHHe;
H3 *.n;pHHa C1peXXJIOPIiCTbIM·<Poc<PopoMHBOCCTaHOBJIeHHeMBO.n;Opo.n;OMna IUIaTHHe;
H3 1-<PeHHll-2-nponaHOHaCMernJIaMHHOMHBOCCTaHOBlIeHHeMaa aJIIOMHHHeBOHaMaJIbraMe
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CH3COOH
C6Hs-CH-.cH -CH3 + HI

I I
OH NHCH3

3$eJIIJHH

C6Hs-CH-CH-CH3 + SOCh
I I
OH NHCH3

3<\leJl[lHII

1 C6Hs-CH-CH -CH3 + PCb,
I I

1
OH NHCH3

3$eJl[lHH

0 C6Hs-CH2-C-CH3 + CH3NH2
"- II

0
l-<\leIflUI-2-nponaHOH

H/Pt

C6Hs -CH2 -CH-CH3
I
NHCH3

MeTa~l<\leTaMHH

-
WPt

Hg/AI

1-<I>eHHJI-2-npOnaHOH OTHeceH B COOTBeTCTBHHco CnHCKaMH TIOCTO.SlHHOrOKOMH-
.rera no KOHTPOJI}() HapKOTHKOB K CHJIbHo.n;eHCTBYIOIllHMBemeCTBaM.

l-<I>eHHJI-2-nponaHoH nonysator H3:
<jJeHlmYKCYCHOH11YKCYCHOHKI1CJIOTB npliCYTCTBHH KaTaJIH3aTOpa;
<jJeHlmYKCYCHOHKHCJIOTbl, YKCYCHoro aaranpana H auerara HaTpHH;
6eH3HJJllHaHHJ(a,MeraJIJII1'iecJ<Orouarpns Heranauerara xepea a.-<PeHHJJ~ero~eroHI!TPHJJ.
TIPI1 CHHTe3e 113 1-<jJllHI1JI-2-npOnaHOHa B xasecrse n060'lHbIX npo.n;YKTOB peaxuaa

06pa3YIOTCH .n;H6eH3HJIKeTOH,N ,N -.n;HMeTHJIaM<peTaMHHH PM .n;pyrHx.
,ll;pyrue MeTO.n;blCI1HTe3a aM<peTaMI1Ha H MeTaM<peTaMHHa He J(alOT CTOJIbKOxapax-

TepHbIX npaaeceii.

METO)1,llKA lfCCJIE.LJ:OBAHHH AMcI>ET AMlfHOB

\

f,
,ll;JI.SIpaszrenenaa <jJeHHJIaJIKHJIaMI1HOB6bIJIa BbI6paHa TeCTOBaji Mo.n;eJIbHali CMeCb,

conepacauias 3<peJ(PI1H, 3<pe.n;POH, aM<peTaMI1H, MeTaM<jJeTaMHH, 3,4-MeTHJIeH.n;HoKcl1-
aM<jJeTaMHH (M.LJ:A) H 4-MeTOKCHaM<jJeTaMHH (TIMA) . .LJ:n.S!aroro HCnOJIb30BaJIH pac-
TBOPbI <jJeHIfJIaJIKHJIaMHHOBB nOp;BH)f(HOH <pa3e C KOHlleHTpa~HeM 0,1 Mr!Mn. Xpo-
MaTorpa<jJHpoBaHHe Mo.n;eJIbHOH CMeCH nposonana aa xpouarorparpe <jJI1PMbI
«XbIOJIeTT-ITaKKap.n;» (ClllA) npa cJIe.n;YIOIllHx YCJIOBlijiX: KOJIOHKa - Nova Pak CIS
(150x3,9 MM); rronsaxnaa <jJa3a - 0,2 M pacrsop <jJOC<jJOPHOMKI1CJIOTbl - MeTaHOJI -
.n;H3THJIaMHH(90,8:8,0:1,2); pacxon amoeara - 1,5 MJIlMHH;OObeM BBOJ(HMOHnpoosr - 5 MKJJ;
.n;eTeKTHpOBaHHenpa 210, 230, 250, 280 HM.

Xpoaarorpasoaa Mo.n;eJIbHOH CMeCH npaseneaa na pac.I. B Ta6JIHile npaseneasr
OCHOBHble xpoaarorpaqiasecxae napaaerpsr pasneneaas - BpeMJI YJ(ep)f(I1BaHHji (RT),
K03<p<pHllHeHT eMKOCTIi, crenens pasneneaas, CeneKTHBHOCTb [7].

7



1

il{-',A 1\ 5

\J\J ~'--""---'
\l~

I

o 2 4 6 8 10
BpeMJI, MUH

Pac, I. XpoM3rollJ3MM3 MO.neJILHOilCMeCllaM<jleraMlfHOO,nonyseaaas aa
xpoxarorpade IjlHpMbI «Xsronerr-Ilaxxapn» MO.neJIH1090 M npa 210 HM:
I - *.lIPIIH +3Qle,llpOu;2 - SM<jler8MIIH;3 - MeTSM«jJer8MHU;4 - M,nA; 5 - rIMA

XpOMaTorpaIjlH'ICCKHC uapaMeTpLl p83.neJIeHHR ~loJlem.Hoil CMeCH ljIellHJlllJlKWlaMHIIOB

HB30BHHe Hcnpanrremroe K03fj)(jllfIUleHT eMKOCTH Crerrens Ct:JleKl'HDIIOCTL«jJeHHn8Jll(HJIBMHHOB opeMIi paanenerrna
YJleplKHBallHJl, MIDI

3Ijle.1qlHII* 2,17 3,37
AMcjJeraMHII 4,34 5,38 4,45 1,60MeraMcjJeraMHH 5,14 6,55 1,81 1,21M,nA 6,04 7,88 1,70 1,20nMA 8,41 9,57 1,87 1,21

"'B .n:amlhlX YCJIOBHlIXXPOM8TorpaljlHpOBallHJl He y.n:BHOCb.n:OCTH'ib paszreneaaa 3<jJe.1qlHHa H
3<jJe.1qlOHa.

.LJ:ml npOBeAeHHlI nOJIHOH XHMHtjeCKOH HAeHTH<pHKaIlHH B 3THX )f(e xpoxarorparpa-
tleCKHX YCJIOBIU!X 6bIJUI CHHTbI Y<l>-crreKTpbI paszteneumax <peHHJIaJIKlmaMHHOB. Ilony-
'1eHHble crrexrpsr npaseneau aa pnc.Z.

.LJ:.JU/KOJlH'IeCTBeHHOro onpeneneaas KaJIH6pYlOT Y<l>-.n:eTeKTOp. KaJIH6pOBOLIHble
rparpaxa nocrpoeasi no cnenyiounra KOHlleHTpaL\HIIM: 3<pe.n:pIHmJ'H.n:POXJIOPH.n:a__0,50;
0,25; 0,10; 0,05; 0,01 MrlMJI; nepBHTHHa ranpoxnopazia - 1,00; 0,50; 0,125; 0,0625;
0,0312 Mr/MJI; aM!jJeraMHHa cynupara - 0,40; 0,20; 0,08; 0,04 M1'/Mn. ITo nOJIY'IeHHbIM
rpacpHKaM '6blJIlf onpeneneasr .n:liHaMli'leCKHH .n:HanaJOH xouuearpauaa Ii npenensi 06-
HapY)f(eHIiH !jJeHI1JlaJIKHJIaMHHoB. Ilpeaen 06HapY)I(eIUUI auanaaapyeuoro seurecrsa
YCTaHaBJIlfBaeTC5I no BeJIlf'lHHe raxoro KO]lIt'leCTBa aeuiecrsa, xoropoe Bbl3blBaeT CHr-
HaJI, npem-nuaiouuni B 5 pas yposeas <pJIYlnyaI\HOHHbIX mYMoB.
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!'HC. 2. Y<I>-cneKrpLl 8Mlj>eraMIDloB, casrsre BOBpeMlI xpoaarorpaqnrsecsoro aH8nH3a:
I - 3IPe.llPHH;2 - *.lIP0Il; 3 - 8M«jJerSMHU;4 - MeT8MQ>eT8MHH;5 - M,nA; 6 - IlMA

Onpeaenenae rrpeztenoa 06HapY)f(eHHH rrpOBo.n:H1IH aa )l(H.D:KOCTHOMMHKPOK01l0-
HO'IHOM xpovarorparpe «MH1IHXPOM-4» npa CJIe.n:YlOllIHXYCJIOBHHX:KOJIOHKa - KAX 4;
nO.D:BH)I(Hal! !jJa3a - 0,2 M pacr'aop !jJOC!jJOPHOHKHCJIOTbI -- .n:H3THJIaMHH - MeraH01l
(75: 1:20); Y<l>-.ll.eTeKTOp - 210, 250, 280 HM; CKOPOCTb nOTOJ<a - 100 MK1I/MHH; 06beM
BBOAHMOH npoos. - 4 MK1I.

3Ha'leHHe npeAeJIOB 06HapY)I(eHHlI (Gmin, Mr) paccsarsrsaerca no !jJ0pMYJIe:

G _ = II,..in·C·q-M
mm h,.M;'

rne C - KOHl\eHTpaI.\HB ananaaapyexoro aeurecrsa, M1'/M1I; q - 06'beM BBO.ll.HMOHnpo-
6bI, M1I; hmin- MHHHMaJIbHal! -BblCOTa naxa! aaanxaapyeuoro neurecrsa, MM; hi - BbICOTa
naxa aaanaaapyesroro seuiecraa aa WICaJIe '1YBCTBHTenbHOCTH M, • MM; M - MaCWTa6
'1YBCTBHTeJIbHOCTHnpa onpenenenaa ypOBHH !jJJIYKTyal\HOHHbIX -WYMOB.

Ilpenenu 06HapY)f(eHHH HCC1Ie.n:oBaHHblxaM<peTaMHHOB: 3!jJe.n:pHHa rH.n:POXJIOPH.n:a-
10-7, 3!jJe.n:pOHan1.n:POXJIOPH.n:a- 10-7, aM!jJeTaMHHa cynsrpara - 10-7, nepBHTHHa raztpo-
xnopaaa - 6.10-8 r.

I 3a MHHHM8JIbl!)'lO ObICOl), IIHKa npIDIlIT carnan, npCOblllJ3IOIlUIi! B 5 pas ypoaeas Ij>jIyKl)'alUl-
OHHbIXuryxos (hmin = 2 MM x 5 = 10 MM).
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CeJJeK11lBHbm aH8JJH3 3cpeJqlOHa

HCnOJIb3Yll 3Ha1JHTeJIbHOe pa3JIH'lHe B K93<P<PHUHeHTaX MOJIllpHOrO nOrJIOll\eHHlI
3<pe)lpOHa H npyrax COe)lHHeHHH 3TOH rpyrmsi npa 250 HM, MO)l(HO npoaecra CeJIeKTHB-
HblH aHaJIH3 srpenpona B CMeCHC npyraua KOMnOHeHTaMH 3TOH rpynnsi - 3<pe)lPHHOM,
aM<peTaMHHOM, MeTaM<peTaMHHOM, IIMA, M.n;A. AHaJIH3 npOBO)lHJIH nYTeM )leTeKTH-
pOBaHHH npa zmyx )lJIHHaX BOJIH: 250 HM JlJIlI CeJIeKTHBHO onpenenseaoro 3<pe)lpOHa H
2 \0 HM )lJI1i peracrpauaa acex onpezrenaeusrx <peHHJIaJIKHJIaMHHOB C nOCJIe)lYIOll\HM
conOCTaBJIeHHeM nOJIyqeHHbIX xpouarorpaaa JlJIlI KOJIHqeCTBeHHoro onpeneneaas
3<pe)lpOHa B npooax.

Ha pac.I, 3 rrpaaeneasi xpoaarorpaeoau MO./leJIbHOHCMeCH,coziepxanrea 3<pe)lPIiH,
3<pe)lPOH, aM<peTaMHH, MeTaM<peTaMHH, IIMA, M.n;A, npa )lJIHHaX BOJIH 210 H 250 HM.
KaK BH)lHO H3 npaaeneaasrx )laHHbIX, npa )lJIHHe BOJIHbI 250 HM HMeeT MeCTO CeJIeK-
THBHoe nornouteaae 3<penpoHa H npaKTHqeCKH nOJIHOe OTCYTcTBHe 1JYBcTBHTeJIbHOCTH
K )lpynfM KOMnOHeHTaM CMeCH, qTO n03BOJIlieT npOBO)lHTb HX onpeneneuae,

f
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BpeMR. MUH

PRe. 3. Xpoaarorpaseaa MOAeJlhHOH CMeCH 8Ml\leraMHHoB (250 HM):

1-3<i>eAJlOH

METO.l\HKH 3KCnEPTHOrO HCCJIE.l\OBAHHSI AMcI»ETAMHHOB

OCHOBHOH sanasea npa BbInOJIHeHHH paccaarpaaaesroro BH./la sxcnepras HB-
JIlIeTCH YCTaHOBJIeHHe npHCYTCTBHlI H nposeneaae KOJIHqeCTBeHHOH ouenxa aM<peTaMH-
HOB B npencrasneaasix aa accnenosaaae ofrsexrax. MeTo)lHKH HCCJIe)lOBaHHHaM<peTa-
MHHOB MeTO)lOM TOHKOcnOHHOH xpoaarorparpaa H KaneJIbHbIX peaKUHH H3JIO)l(eHbi B
pafiore (1). .

IIPH accnenoeanaa )I(H./lKOCTeH, npe)lnOJIO)l(HTeJIbHO conepacainax aM<peTaMHHbl,
oT6HpalOT aJIHKBOTbl, <PHJIbTPYlOT H aHaJIH3HpYlOT HX. .n;HcnepCHH, Ma3H H TBep)lble
aeurecraa, nonaepraeeaste accnenoaaaaro, uarpeaaior npHMepHO B paBHbIX KOJIH-
1JeCTBaX B BO)lHO-CnHpTOBOM pacrsope no KHneHHH, HHTeHCHBHO nepexeumaaror H
nOCJIeOXJIa)l()leHHH 3KCTpaKTbI aHaJIH3HpYlOT na )I(H./lKOCTHOMxpouarorparpe.
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3tjJeiJpun. Onpenenenae 3<pe)lpHHa B JIeKapCTBeHHblX npenaparax BKJIlO'laeT pac-
raopeaae 06'beKTa B nO)lBH)I(HOH <pale, <pHJIbTPOBaHHe H nocnezrytouuni aHaJIH3 aa
)I(H)lKOCTHOM xpouarorparpe. Hccnenosanacs cnezryrourae JIeKapCTBeHHble npenaparsr,
conepacauiae 3¢e)lpHH: «EPOHXOJIHTHH», «Teorpeapaa», «COJIYTaH», «CnAdvil». Xpo-
MaTorpaMMbI HeKOTopbIX H3 nepeqHCJIeHHbIX JIeKapCTBeHHbIX <pOPM npaseneau aa
pHC. 4 - 6. Hccnenosaaae npyrnx JIeKapCTBeHHblx <pOpM aa OCHOBe3<pe)lpIfHa: ero pac-
TaopOB, Ta6JIeTOK .n;3<pe)lpHHa (d-H30Mep) H pana np, - He npe)lCTaBJIHeT OC06blX .rpyn-
HOCTeH, TaK K3K B HX COCTaB BXO./lHT npaKTHqeCKH O./lHH 3<pe./lPHH. IIPOBO)lHJIH XHMH-
'leCKYlO H./leHTH<pHKaUHlOKOMnOHeHTOB cuecn, 3JIlOHPYlOll\HXCli H3 KOJIOHKH. Psn KOM-
nOHeHToB, BXOAllll\HX B COCTaB3THX npenaparos, npHrOTOBJIeH sa npHpO)lHOM csipse H
npencrasnaer C060H C XHMHqeCKOH T01JKH 3peHHH MaKpOMOJIeKYJIbI, xoropsre neofipa-
THMO COp6HpyroTCH H He 3JIlOHPYlOTCH H3 KOJIOHKH. HneHTH<pHKaUHlO npOBO)lHJIH no
apexenass Y)lep)I(HBaHHH H no Y<l>-cneKTpaM CTaH./lapTOB. 1l0JIHaH pacunnppoaxa KOM-
nonearaoro COCTaBa JIeKapCTBeHHblx <pOPM, conepxaurax 3<pe./lPHH, 06YCJIOBJIeHa He-
06XO)lHMOCTbW nOJIyqeHHH nporpans KOHueHTpaUHH JlJIlI YCTaHOBJIeHHHcnocofia CHHTe-
sa aM<peTaMHHOB, 06ll\HOCTH HCTOqHHKa npOHCXO)l(JleHHlI a cnyxae BbInOIIHeHHH cpas-
HHTeJIbHblX accnenoaanait.

1
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PRe. 4. Xpoxarorpasesa JIClCapCTBeHHoronpenapaTa «Conyraa» (210 HM):
1-3CjleAPHH
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PHc. 5. XPOM8TOrp8MM8 nexapcrneaaoro npenapara «Teo4}eiIPHH» (210 HM):
I - 8MHHonHpHH; 2 - 3Q>e.I\PHH;3 - -reo6POMI<H;4 - KOq.eHH;5 - q.eH8I.\erHH

'---' --------
--~. l ~

10 12.------ 2 4 6 8 Bpe.wJl, MUllo

PHC.6. Xpoxarorpaaaa nexapcrneanoro npenapara «IiPOHXOJIHTHH»(210 HM):
I-*J\PHH

1 ?

t
,.'

MenuuuJ1eItUlMUH [nepeumuu}, Meraxrperauaa HBIDIe-rCH O,n:HHM H3 pacnpocrpa-
HeHHhlX xycrapao H3rOTOBIDleMhiX HapKOTHlJecKHX Cpe,l(CTB.

B Ka'leCTBeHCXO,l(HblXseutecrs B cnysae KYCTapHOro H3fOTOBlIeHHHMeTaM¢eraMHHa He-
rrOJIb3)'lOTCHnexapcrseaasie npenaparsr, eonepzcautae B CBOeMCOCTaBeJ<fxmpHH: «COnyTaID),
<<liPOHXOJIHTHID),«T~PHID) Hnpyrae, a TaK)Ke3<f>e.n:pHHH pacrsopsr ua ero OCHOBe.

Ha OCHOBeHMelOlllHxcH oneparaaasrx MaTepHaJIOB 6blJIH aocnpoaaaezrensr cnoco-
6bl xycrapsoro H3rOTOBJIeHIDI nepBHTHHa H3 pa3JIHlJHhiX JIeKapCTBeHHhlX $OPM:
«COJIYTaHa», «liPOHXOJIHTHHa», «Teoqienpaua».

Bo scex CJI)"iaHX npeztaaparensno Bbl,l(eJIHlOT 3$e,l(pHH H3 JIeKapCTBeHHOH cpoPMhl. C
:3TOHuensro npOBO,l(HTynapasaaae (Bhl)KHraHHe cnaprconepxaurax )KH,l(KOCTeH))KH,l(KHX
JIeKapCTBeHHhlX $OpM H nOCJIe nomnenauaaaaaa - 3KCTpaK~HlO 3$HpOM HJIH ,l(pyrHM non-
XO,l(HlllHM OpraHHlJecKHM paCTBOpHTeJIeM. 3KCTpaKT ynapaaaior H nepesxcrparapytor
rrO,l(KHCJIeHHOHBO,l(OH.Bhl,l(eneHHblH TaKHM 06paJOM 3$e.n:pHH HCnOJIh3yIOT ,l(IDI CHHTe3a
MeTaM$eTaMHHa. B xasecrse peaKTHBOB ,l(IDI xycrapaoro CHHTe3a HCnOJIh3yIOT KpaCHblH
$Oc$op, HO,l(, HO,l(HCTOBO,l(OPO,l(HyIOKHCJIOTy. Xpouarorpaausr norryseaaux peaxuaon-
HhlX CMeceH, a TUK)Ke axcneprnoro oopasua, conepacauiax aM$eTaMHHbl, npaseneau aa
pHC. 7 - 10. B xaxecrae cpaBHeHHH HCnOJIh30SaJIHxpoaarorpasoesr HCXO,Z:{HhlXJIeKapCTBeH-
'HhIX cpopM (CM. pHC. 4 - 6). XHMHlJecKyIO H,l(eHTH$HKa~HlO KOMnOHeHTOBCMecH npoBQ,l(HJIH
no speueaaa y,Z:{ep)KJ.IBaHIDIH YIl>-cneKTPaM CBo6o,l(HhIX 06pa3~OB.

YCJIOBHH xpovarorparpaxecxoro aHaJIH3a ofipasuos xycrapao H3rOTOBJIeHHOrO Me-
TaM$eraMHHaHHCXO,l(HbIXJIeKapcmeHHhlX<fJopM:KOJIOHKa- KAX 4; nO,l(BJ{)f(HIDf$aJa - 0,2M pacmop
$OC$OpHOH KHCJIOTbl - ,l(H3THJIaMHH - MeTaHOJI (7S: 1:20); Y<I>-,l(ereKfOp- 2\0,250,280 HM;
CKOPOCTb rrOTOKa - 100 MKJI/MHH; o6beM BBO,l(HMOH npofisr - 4 MKJI. ,n;m npOBe,l(eHIDI
CneKTpaJIhHOH o6pa6oTKH nonysaevsrx xposrarorpasoe (nposepxa aa lJHCTOTY H rOMO-
reHHOCTh nHKOB, CbeMKa YIl>-cneKTPoB pasnenemrsrx KOMnoHeHToB) aHaJIH3HpOSaJIH

. 3TH)Ke 06pa3~1 aa )KH,l(KocrnOMxpoaarorpaqe $HpMhI <<X!,IOJIeTT-TIaKKap,l(»MO,l(enH1090 M C
,l(HO,l(HO-MaTpH'IHhIM zrerexroposs na KOJIOHKe Nova Pak CI8 (I'SOx3,9 MM) B TaKOH )Ke
nO,l(BJ.l)KHOH$a3e co CKOPOCTblO rrOTOKa 1,S MmMHH.

1
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Bpe:MJ/, MUll

hc.7. Xpoxa'rorpauaa npenapara, XYCTapHoHJrOTOBJIeHHOrO83 «Conyranai (210 11M):
1- *.l\PHH; 2 - Mer8Mljler8MHH
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PRe. 8. XPOM8TOrp8MM8 npenapara, XYCT8PHOH3rOTOBJIeHHOrO H3 «COnyT8H8», nonyQeHH811 H8
X.POM8TOrp8«jle «MHJIHllpoy-4»:

I - KOMnOHeHTbl HCXO.ll/fOro nexapcrseauoro npenapara; 2 - 3!jleAPHH; 3 - MeTSM<jleTSMHH

1

2

4

-f \j\J ~~J \ 5

o 2 4 6 ---A ~ h
BpeM~MUH

PHc. 9. XPOMBTorp8MMa npenapara, xycrapao HJrOTOBJIeHHOrO HJ «Teocjle~HHa» (210 HM):
I - sMHAonHpHH; 2 - 3IjleAPHH; 3 - MeTlIM<jleT8WHH; 4 - Ko4>eHH; 5 - q,eH8l\eTHH
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Pac. 10. XPOM8TOrp8MM8 XYCT8PHOnpnroTOBJIeHHOrO npenapara MeTaM«jleTaMHHa.
3xcnepTIlhm oopaseu (210 HM):
I - 3!jleAPHH; 2 - MeTSM<jleTSMHH

Ha- xpouarorpaaue CMeCH (CM. pHC. 7), nOJI)"leHHOH npH aocnpouaseneana
xycrapao H3rOTOBJIeHHOrO MeTaM<peTaMHHa H3 «Conyraaa», npacyrcrnyer nOMHMO
~HHa (RT = 1,53 MHH) H MeTaM<l>eJ'a.Mmia(RT = 2,23 MHH) HOBOKaHH(RT = 0,97 MHH),

KOTOPblH BXO.n;HTB COCTaBsroro npenapara. 3TOT oopaaeu accnenoaana MeTO.n;OMra-
30B08 xpoaarorpaqiaa C Macc-ceneKTHBHbIM .n;eTeKTOpOM (PHC. II). Ha nOlIY'leHHoH
xpoaarorpausse 6bllJH TIUOKe u.neHTH<pHl.\HpoBaHbI nHKH 1,2-.nHMeTl1lJ-3-<peHI1lJa3HPH.D;HHOB
(RT = 7,15; 8,04 MHH) H 3,4-.D;HMeTI1lJ-5-q>eHHrr-2-OKCa3OlJH.ZUffiOHa(RT = 12,58 MHH), xoropsie
HBIDIlOTClIno6o'lHbIMH npo,zzyImIMH CIflITe3a MeTaM<l>eJ'a.Mmia.

Ha xpouarorpaaae CMeCH (CM. pHC. 9), nOlIY'leHHoH npa nocnpoaaaezteaaa KyC-
TapHo H3rOTOBlIeHHoro MeTaM<peTaMHHa H3 «Teorpenpana», 6bIlIH H.n;eHTH<pHuHpoBaHbl
aMH.n;onHpHH (RT = 1,13 MHH), Ko<peHH (RT = 2,90 MHH), <peHaUeTHH (RT = 11,36 MHH).
TIOJIY'leHHble peaynsrarsr 6bIlIH nozrraepxneasr Hccne.n;OBaHHlIMH MeTo.n;OM ra30BOH
xpovarorpadiaa CMaCC-CeneKTHBHbIM .n;eTeKTHpOBaHHeM.

. 3peOpoH. Hapsrty C MeTaM<peTaMHHOM OH lIBJIlIeTCli O.n;HHMH3 pacnpocrpaaeaasrx
xyerapao H3rOTOBJIJleMbiX HapKOTH'IeCKHX cpencrs.

B xasecrse HCXO.n;HbIXBeIlleCTB B cnysae xycrapaoro H3rOTOBJIeHHlI 3<pe.n;poHa HC-
nOJIb3YIOTCli Te )Ke nexapcrseaasre npenaparu, '1TO H B cnysae H3rOTOBlIeHHlI MeTaM<pe-
TaMHHa: «COJIYTaH», «fiPOHXOJIHTHH», «Teopeapaa», 3<pe.n;pHH H pacrsopsr sa ero
OCHOBe. }13 peaKTHBOB .D;JJlIxycrapaoro CHHTe3a HCnOJIb3YIOT rrepxanranar KaJIHJI,

6HxpOMaT KaJIIDI, yKCyCHyIO H cepayio xacnorsr.
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PRe. II.XPOMSTOrpSMMS npenapara, K)'CT8pHO H3rOTOB)leHHOro H3 «COnyTSHS», n0JIY'leHHSll MCTOilOM
raaosoa XPOMSTOrpSCPHHe M8cc-enelCIpoMeTplf'JecKHM ileTeKTHpOB8HHeM no nOmlOMY HOHHOMYTOKY:

1 - 1,2-AHMeTHJI-3-cj>eHHJ183HPH.lUlH;2 - nepBHTHH;3 - 1,2-A1.MeTHJ1-3-cj>eHHJl83HPHJ\IIH;4 - 3<j>eAPHII;
5 - 3,4-AIIMeTHJl-5-4>eHHJ1-2-OKC830JlH.lUlHOH;6 - 8MHHocj>eH830H;7 - HOBOK8HH

EbUIH BOcnpoH3BeAeHbI YCJIOBIDI xycrapnoro H3roTOBJIeHIDI *Ap0Ha. Ilonysennsre
peaxuaoaasre CMecH aHaJIH3HpoBaJIH MeTOAOM)J(HAKOCTHOHxpouarorparpaa (PHC. 12, 13).

BbIAeJIeHHe ,lUIll nOCJIeAYIOIllHx HCCJIeAOBaHHH3IPeAPoHa OCHOBaHHlI Tpe6YeT ocro-
PO)J(HOcrH B ofipameaaa BBRAY B03MO)J(HOHAHMepH3aI..{HH, I<OTOPali JIerI<O nporexaer B
.06bI'IHbIX YCJIOBHlIX. B KHCJIOpOAcoAep)J(aIllHx pacrnoparenax (nanpauep, cnaprax)
TaI<)J(e npOTeI<aIOT paueuaraaauaa H AHMepH3aI..{IDI.

3IPeAPOH OCHOBaHHe 'IYBcrBHTeJIbHO I< AeHcrBHIO CHJIbHbIX OCHOBaHHH. 3I<cTPa'K-
UHIO H3 BOAHbIX pacrsopos rry-nue npOBOAHTb, nonurenaxaaaa uacsnneaasra pacrso-
POM I<ap60HaTa HaTpHlI (PH II), He)J(eJIHuacsnueanux pacrsopoa 6HI<ap60HaTa HaT-
pas (PH 8,5), 'ITO npHBoAHT I< BbIAeJIeHHIO C02, 3aTpYAHliIOmeMY 3I<CTpaI<I..{HIO.YCTOH-·
'IHB )J(eOH B BHAe COJIeHCHJIbHbIX KHCJIOT- rHApOXJIOPRAOB, cynstparoa.
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PRe. 12. XPOM8TOrp8MM8 KYCTapHo mrOTOBnemmro rrpenapara 3<jle;:q>oH8 (210 HM).
3KcnepTHbIii 06p83eU.:
1 - 3cjleAPHH;2 - *APOII
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PRe, 13. XPOMSTOrp8MMS xycrapno H3rOTOBneHHoro npenapara 3<jle;:q>oH3 (210 HM):
l-*APOH

,n:JIlI 3I<CTpaKI.\HH 3IPeApoHa HCnOJIb3YIOT XJI9POIPOPM H AHXJIOpMeTaH, B 110A110nb-
HblX nafioparopaax npHMeHlIIOT TonYOJI. BCTplIxHBaHHe B AeJIHTeJIbHOH BOpOHI<e 110A-
meJIO'IeHHblX BOAHbIX pacrsopoa C OAHHM H3 nepe'IHCJIeHHbIX paCTBOpHTeJIeif nepeso-
AHT 3IPeAPOH B BRAe caofiomroro OCHOBaHHlI B OpraHH'IeCI<HH CJIOH. JVIlI nansaeaurax
onepauaa He06xo.n:HMO HCnOJIb30BaTb CJXOH paCTBOpHTeJIb (ocyunca HaA 6e3BOAHbIM
cynbIPaTOM HaTpHlI). ,n:JIlI nOJIY'IeHIDI COJIH3IPe.n:pOHaA06aBJIllIOT CMeCb H30l1p0l1aHOJIa
(sranona) - COJIllHOH·I<HCJIOTbI(4:1) H ynapasasor pacTBOpHTeJIb ua BOAllHOif 6aHe HJIH
B BaI<YYMe. ,n:JIlI nOJIY'IeHHlI 'IHCTOrO seurecraa npOBOAllT nepeI<pHCTaJIJIH3aUHIO H3 H30-
npOnaHOJIa[5].

YCJIOBHlI xpoaarorparpa-secxoro aHaJIH3a 06PaJI..{OB KycrapHo H3rOTOBJIeHHOrO
3IPeApoHa H HCXOAHblX nexapcraeaasrx IPOpM 're )J(e, '11'0 H B cnyxae HCCJIe.n:OBaHHlIMe-
TaMIPeTaMHHa,

TaKHM 06pa30M, 110nY'IeHHble nasasre cBH.n:eTeJIbCTBYIOT0 TOM, '11'0 B COCTaBeKyC-
TapHo H3rOTOBneHHoro HapKOTH'IeCKOrO cpencrsa (3IPeApOHa, nepBHTHHa) OCTaIOTCH
KOMnOHeHTbI HCXOAHoro JIeKapCTBeHHoro npenapara,

Tpaea 3tjJeopa. B pane cnysaea HCXO.n:HbIM.D:JIlIueneransaoro H3rOTOSJIeHHH nepsa-
raaa, 3IPe.n:poHa HCnOJIb3YeTCli 3IPe.n:PHH, BblAeJIeHHbIH H3 rpaasr 3IPeAPbI (xycrapno).
,n:JIlI Mo.n:eJIHpOB3HHR aroro CHHTe3a 6bIJIH npoaeneuu urenosnaa If KHCJIOTHall 3KCT-
paKI.\HH 3IPeAplfHa 1f3 3IPeAPbI. AHaJIH3 sxcrpaxroa I1POBOAHJIH B onxcaunsrx asnne
YCJIOBHlIXxpOMaTorpaIPH'IeCKOrO aaanasa. KaK 110Ka3blBaIOT nOJIY'IeHHble peaynsraru,
I1pOH~XOAHT CCneKTlfBHOe H3SJIe'IeHHe 3IPeApHHa H3 TpaSbI H aa xpoaarorpasoaax npH-
CYTCTBYeT naurs nHK 3IPe.n:pHHa. 3KCTpaKI..{HH npyrax pacrarensaux KOMnOHeHTOB
I1paKTH'IeCKH He npoacxozrar. TI03TOMY YCTaHOBneHHe IfCTO'IHHKa npOIfCXO)J(,[(eHHH
3IPe.n:pHHa B cnyxae nonysenaa 1f3 rpanu 3IPe.n:PbIsarpyzmeao.

Kana. B nocnezraee spejot B 3I<CrrepTHoH npaxraxe nORBHnOCb HOBoe HapKOTH'lC-
cxoe cpencrao paCTHTeJIbHOrO npoacxoxoreaaa, conepxcauree aMIPCTaMHHbl. - KaT
(a6HCCIfHCI<HH 'lall). ~

KaT (Catha edulis) npoaspacraer B Kenna, Manaracxape, PecIly6JIHKe HeMeH H zrp.
B ero COcrane HMeIOTCHHOpnCeB,1l;03IPe.n:PHH,I<aTHHOH [(-)-a-aMHHOnpOnI10IPeHOH]. TIo-
cnenaee BemeCTBO HBJIlIeTCHOCHOBHbIM <l?eHHnarrKlfnaMIfHOM cnexero xara, <l>apMaKo-
JIOfH'IeCKHe I1CCne,1l;OBaHIfHnOKa3aJIH. 'lTO 3TO coenaaeaae orsesaer sa xapaxrepncra-
xecxoe CTHMYllHpYlomee )l.eilcTBlfe [10]:
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C6Hs - C - CH - CH3
II I
o NH2
KaTHHOH

C6Hs - C - CH - CH3
I I
OH NH2.

HopnCCO.lJ;03<jJCilPHH

.'

EbDlHTIIlOKeBb\LI.eJleHblH oxapaxrepseosaasr HeKaropble em npoLJYKIbI<<pa3JIO)KeHHlI»HJlH npe-
~eHIDI, TllKHe KaK ~HH, 3,6-,n;HMelliTI-2,5-~HH H 1-¢eIDm-1,2-nponatW'loH.

MCCJIe~OBaHHlIMH ~OKa3aHO OTCYTCTBHe 3q,e~pHHa H nceazroaoenpaaa, '1TO HecKOJIbKO
npOTHBOpe'lHT paHHHM HCCJIe~OBaHmIM, B KOTOPblX npezmonararrocs, '1TO 3q,e~pHH
RBITlIeTCR O~HHM H3 KOMnOHeHTOB q,eHHITanKHJIaMHHHOro runa xara, KaT B COOT-
BeTCTBHH co CnHcKaMH Ilocroaaaoro KOMHTeTa no xonrporno HapKOTltKOB OTHeceH K
HapKOTH'leCKHM cpeztcraasr (npOTOKOJI NQ 26).

,UJIli HCCJIe~OBaHHj[ 3KcTPaKl.\HlO xara npOBO~HJIH no CJIe.zzy:IOI.I.\eHcxeae, OKOJIO200 Mr
CYXHX JIHCTbeB pacTeHHR sxcrparapoaana 5 MJI 0, I M pacrsopa COITllHOH KHCJIOTbl B
YJIbTpa3BYKoBOH 6aHe B Te'leHHe IS 1.\HH. BO~HblH 3KcTpaKT npouuaaaa 3 MJI CH2Ch,
OpraHH'IecKYlO q,paKl.\HlO orfipacsrsana. ,U06aBITllJIH HaCbIl.I.\eHHbIH pacrsop NaHC03
no pH 7 - 8 H 6b1CTPO aiccrpar-apoaana CH2Cb. OpraHH'IecKYlO q,a3y ynapasana nocy-
xa, OCTaTOK, co~ep)KaI.l.\HH anxanoanu, paCTBOpRJIH B 100 MKIT CH2Cb. IIoJIY'leHHblH
3KcTpaKT He06xo~HMO xpaaars B MOP03HJIbHHKe.

Xpouarorparpaposanae nonyseaaoro 3KcTpaKTa npOBO~HJlH na xposrarorpatpe
qmpMbl «XblOJIeTT-IIaKKap~» npH CJIe~ylOI.I.\HX YCJIOBHlIX: KOJIOHKa - Nova Pak CIS
(150x3,9 MM); nO~BH)KHall q,a3a - q,ocq,aTHbIH 6yq,ep - al.\eTOHHTPHJI (80:20); CKOPOCTb
nOTOKa amoeara - 1,5 MIDMHH; o6beM BBO~HMOH npofisr - 5 MKIT. Xpouarorpaxaa
3KcTpaKTa npaaenena aa pHC. 14. ~eHTHq,HKal.\HlO KaTHHOHa npOBO~HJIH no ero Y<l>-
cnexrpy (PHC. 15) [II]. Bpeaeaa y~ep)KHBaHHj[ B 3THX YCJIOBHj[X ananasa - 7,87 MHH
(KaTHHoH) HI, 70 MHH (KaTHH).

Ilpa aaanaae 3KcTpaKTa na xpoaarorpatpe «MHJIHXPOM-4» B 3THX )Ke YCJIOBHlIX
BpeM5I ynepaorsaanx KaTHHOHa COCTaBHJIO 2,93 MHH (PHC. 16).

KaK 6bIJIO nOKa3aHO B 3TOH pafiore, B03MO)KHO nposoztars Ka'leCTBeHHYlO H KOJIH-
'leCTBeHHYlO Ol.\eHKY nOJIY'laeMbIX pe3YJIbTaTOB no ~aHHbIM BbICoK03q,q,eKTHBHoH )KH~-
KOCTHOHxpcaarorpaoaa. 3Ta oueaxa BKJIlO'laeT He TOJIbKO onpeneneaae caMHX aMq,e-
TaMHHOB, HO H npHMeCHbIX KOMIIOHeHTOB, co~ep)KaI.l.\HXC5I B accrrenyeusrx ofrsexrax.

no HaJIH'lHlO n060'lHbIX H npHMeCHbIX KOMnOHeHTOB, T.e. no nporpamo KOHl.\eHTpal.\HH,
MO)KHO onpenena rs cnoco6 CHHTe3a HapKOTH'leCKHX cpencra, YCTaHaBJIHBaTb 061.1.\-
HOCTb HCTO'lHHKa npoacxosoreaaa. KaK 6blJIO nOKa3aHO, B cnysae xycrapaoro aaro-
TOBJIeHHlI HapKOTH'IeCKHX cpencrs B KOHe'lHOM nponyxre OCTalOTC5IKOMnOHeHTbI HC-
XO~HbIX JIeKapCTBeHHblx q,OPM, H3 KOTOPbIX IIpOBO~HJIOCb H3rOTOBJIeHHe. CpaBHHTeJIb-
asie HCCJIe~OBaHHlI BKITlO'laIOT nposeneaae KaK nOJIHOH XHMH'IeCKOH H~eHTHq,HKal.\HH _
pasnenenasrx KOMnOHeHTOB, TaK H H~eHTHq,HKal.\HH no MeTo~y «OTne'laTKOB nansues».
Ilpa YCTaHOBJIeHHH 061.1.\HOCTHHCTO'lHHKa npoHCXO~eHHj[ Heo6xo~HMO Y'lHTbIBaTb
pesym.rarsr, nonyseausre ~pyrHMH MeTo~aMH: ra30BOH xpoaarorparpaa C Macc-
CeJIeKTHBHblM ~eTeKTHpoBaHHeM, xanensnuua peaKI.\Hj[MH H np, COBoKynHoCTb TOJIbKO
scex 3THX ~aHHbIX n03BOJIHT peurars sonpoc 06 061.1.\HOCTI1 HCTO'lHHKa npo-

acxoxneaaa ofrsexros H HX O~HOpO~HOCTH.
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PHC. 14. XPOM8TOrp8MM8 3KCTpaKT8 K8Ta (210 tlM),
nOJIyqcHHaH na xpouarorpade <jJUPMbI«XLWJIerr-[1aKKapJ.\}) Mo.uentl 1090 M:

I - KaTHH; 2 - KaTHI-lOH
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PUC. IS. YCl>-cncKTp KaTHHOHa
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PRc. 16. Xpoxrarorpauera 3KC'1-paKTaxara (210 HM),nonY'lcHl~all H3 llpoMaTorpal\JC «MHlIHXPOM-4»:
I - KaTIHI; 2 - K8THHOH

Tlpaaeneanste MeTO.uHKH HCCJle.uOBaHHH <!>eHHlIaJlKI1J1aMHHOB, KYCTapHO nparo-
TOBJleHHblx. npenaparon ua HX OCHOBe ,IlOnOlIHHI{)T yxce HMeIOll\HeClI H n03Bom10T 60Jlee

nOlIHO npOBO,IlHTb axcrreprnsre HCCJle,IlOBaHHH.,
~
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BHHMAHHE!
B 3KCrrepTHO-KIH1MHlUllIHC1'H'IeKOM ueirrpe MB,L( POCCIDI <pyHKl.I.HOHHpyeT
3JIeKTpOHHIlSI,L(OCKa06'bsIBJIemrn (BBS) POLICE

HH<popMaUIDI nocrynaer H3 scex OT,l(eJIOB3Kl( MB,L( POCCIDI. BhI MO)((eTe
rrony-nrrs ztocryn K rrOCJIe,l(HHMMeTO,l(H'IeCKHMpa3pa6OTKaM, HopMaTHBHhIM,aKTaM,
HayqHbIM OT'leTaM, HH<P<>PMal(HOHHbIM H rrpaKTH'IeCKHM MaTepHaJIaM,
He06xo,l(HMbTh{B sxcnepraoa npaxraxe.
nO,l(KJIIOQeHHeK BBS rrpOH3BO,l(HTCHrro KOMMYTHpyeMhIMTeJIe<poHHhIMKaHaJIaM
CBH3H.
.L(JIH rrOJIyqeHHH ,l(ocryrra K ~e6HhIM MaTepHaJIaM He06xo,l(HM0 rrpOHTH
crreu:perHCTpauHIO.

Heofixomrxoe 060pY,l(OBaHHe:
KOMIlbIOTeP, MO,lJ;eMH JII061lS1TeJIeKOMM)'HHKal(HOHHIlSInporpajoaa

(Telemate, Telix,MTE, Terminal H3 NC 5.0 H T.rr.)

TeJIe<pOHbIBBS POLICE:
(095) 192-8411, (097) 25-866 (Hcxpa-Z)

BpeMH, pa60TbI BBS POLICE:
C 19.00 ,lJ;08.00 B pa60QHe ,l(HH,

B asrxoznrsre (Cy66OTa, BOCKpeCeHbe)H npasnnasasre - KpymocYTOQHO.

Ha 06eHX JIHHHHXYCTaHOBJIeHhIMO,l(eMhIUSRobotics Courier Dual Stand art V.34+,
MaKCHMaJIbHIlSICKOPOCTbcoe,lJ;HHeHHH33600 bps.

BBS POLICE HaxO,lJ;HTCHrro anpecy:
123060, Mocxsa, YJI. PaCl1JIeTHHa,,lJ;.26, 3Kl( MB,L( POCCIDI,

III OT,lJ;eJI,rpyrrrra aBTOMaTH3al(HH(KoMHaTa 101).
KOHTIlKTHhlH TeJIe<poH(095)192-8411 C 9.00 ,lJ;018.00

CHCTeMHblH oneparop BBS POLICE - sxcnepr TpmlHoBcKHH A.C.
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3AME4EHHbIE onE4ATKI1

C1p. HaneLIaTaHO CJleJJ.yeT L1HTaTb

12 aMHHollHPHH aMH.L\OIlHPI1H

19 PHC. 14. Xpovarorpasoaa 3KCTpaKTa PHC. 15. Y<I>-clleKrp KaTHHOHa

KaTa (210 HM), rtony-renuna Ha

xpouarorpatpe CllHPMbl «XbIOneTT-

Ilaxxapn» MO.L\enH 1090 M: I - KaTHH;

2 - KaTHHOH

19 PHC. 15. Y<I>-cneKTP KaTHHOlm PHC. 14. Xponarorpavva sxcrpaxra
KaTa (210 HM), nonyxeuuas Ha

xpovarorpaqie CllHPMbl «Xsronerr-
Flaxxapn» MO.L\enH 1090 M: 1- KaTl1H;

2 - KaTIUlOH
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