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BBEAEHMUE

dapmaneBTHUECKas XUMHUSI COCTABISIET 4acTh (hapMaleBTUUSCKOM
HayKd. B moaroToBke Bpaya BeTepHHAPHON METUIIMHBI (hapMarieBTHYC-
CKasi XUMHS SIBJISICTCS OJHOW U3 TUCLUILIMH, ONPEICISIONIHUX Mpodec-
CHOHAJIBHYIO TIOJTOTOBKY CrenuaincTa. HemocpeacTBeHHas 3anada
(apMarieBTHYECKON XMMHH 3aKIF0YaeTCs B U3yUCHHU COCTaBa M CTPOE-
HUSI JICKAPCTBCHHBIX BEIIECTB, BIUSHUS 0COOCHHOCTEH UX CTPOCHUS Ha
XapakTep (papMaKoJIOrHIecKOro IeHCTBHS, GU3HYCCKUX K XUMUYECKUX
CBOIICTB, pa3paboTKe cnoco0OB MONyUYeHUs! (CHHTE3a) JIEKapCTBEHHBIX
BEILECTB, KOHTPOJIS KA4eCTBA, XPAHSHHUS U OTITyCKa JICKapCTBEHHBIX BE-
IIECTB U JICKAPCTBEHHBIX (POPM.

dapmaneBTHYCCKAs XUMUSI IPEICTABISIET COOON HAyKy, CBS3bIBAIO-
HIyI0 XUMHUYECKHE M (DapMaleBTUUCCKHE JAUCHUILTHHBI, C OJHOW CTO-
POHBI, U MEAUKO-OMOJIOTMYECKUE TUCHHUIUIMHBI, ¢ Apyroi. s Tex u
JPYTUX 0OBEKTOM HCCIICIOBAHHS SBIISACTCS JICKAPCTBEHHOE BEILIECTBO.
dapmaneBTHYECKUE U XHUMHUYECKHE JUCIHUIUIUHBL, TPENoJaBacMbIe
B BY3e, u3yuaroT XMMHIO M TEXHOJIOTHIO JICKAPCTBEHHBIX CPEJICTB,
MEIMKO-ONOIOTHYECKHE UCIUTUTHHBI — ICHCTBUE JICKaPCTBEHHBIX BE-
IIECTB Ha OPTaHM3M JKUBOTHBIX, IPEBPAILCHUS BEIICCTB B OPraHU3ME.
[MosToMy TpH M3y4eHHH (apMaleBTUYECKOHl XMUMHH CTYICHT JOJKESH
MHTETPUPOBATh 3HAHUS MPAKTHYCCKHU BCEX JUCIHUIUIUH XUMHYECKOTO,
(apMarieBTHYECKOTO U METUKO-OMOIOTUIECKOTO TTPOHIIS.

Lenv uzyuenus meopemuyeckozo Kypca Gpapmayesmuieckol Xumuu
3aKJII04aeTcsi B (POPMHUPOBAHUM 3HAHUI O COCO0ax MONydeHus (CHH-
Te3a) JICKAPCTBEHHBIX BEIICCTB, B3aUMOCBSI3H MEXKIYy UX XUMHYCCKON
CTPYKTYpOH M JCHCTBHEM Ha OpPraHU3M, METOIaX KOHTPOJS KauyecTBa
JIEKapCTBEHHBIX CPENICTB, N3MEHCHUSX, IPOUCXO/ISIIHNX C JICKAPCTBEH-
HBIMH CPEJICTBAMH B TPOIIECCE XPAHEHHSI, yMEHHH 10 CTaHIapTU3AIMN
JIEKapCTBEHHBIX CPEACTB, OPraHU3aIlMU XPaHCHUS U OTITYCKa JICKAPCTB
Ha OCHOBE MX (PU3UUCCKHX U XUMUYECKUX CBOMCTB.

3aoayu npakmuueckoeo Kypca: BbIpabOTaTh YMEHHUS, HEOOXOANMBIE
MPOBU30PY B OPraHU3aLUK M OCYIIECTBICHHUH KOHTPOJIS KayecTBa Jie-
KapCTBEHHBIX CPEJICTB B COOTBETCTBHH C JICHCTBYIOLICH HOPMAaTHBHON
nokymenTanuet (H/I).



1. OCHOBHOE COEPYXAHUE, OBbEKTbI
U OBJIACTU UCCIIEQOBAHUA
DAPMALEEBTUMECKOU XUMHMH,
HOMEHKJIATYPA U KIIACCUDUKALNA
JNIEKAPCTBEHHbIX CPEACTB

1.1. Mpeamet chapMaLeBTMHECKOM XMMMM,
CBSi3b C APYrMMM AMCLUMITIMHAMM

dapmaneBTHUECKas XUMUSI — HayKa, KOTopast, 0a3upysch Ha OOLINX
3aKOHAX XUMHUYECKUX HayK, MCCIIEAYET CIIOCOOBI MOJy4eHHs, CTpoe-
HUe, (U3NUECKre U XMMHUYECKHE CBOMCTBA JIEKAPCTBEHHBIX BELICCTB,
B3alMOCBA3b MEXKAY UX XMMHUECKOH CTPYKTYpOH U AEHCTBUEM Ha Op-
TaHW3M, METO/IbI KOHTPOJIS KauyecTBa U M3MEHEHUs, IPOUCXOALINE IPU
XpaHEeHUH.

OCHOBHBIMM METOJAMH HCCJIEZIOBAHUS JICKAPCTBEHHBIX BEIIECTB B
(hapManeBTHYECKON XUMHH SIBISIOTCS aHaIW3 M CHHTE3 — JHAaJIeKTH-
YECKH TECHO CBSI3aHHBIC MEXIy cOOO0M MpoLecCh, B3aMMHO JOMOHS-
IOIUE JIpYT JIpyra. AHaJIW3 U CUHTE3 — MOIIHbBIE CPEICTBA MO3HAHUS
CYUIHOCTH SIBJIEHUH, TPOUCXOAIINX B IPUPOIE.

3amaun, crosmue mepen (apManeBTHUYECKOW XHMHUEH, pemaroT-
Csl C TIOMOIIBIO KJIACCHYECKUX (DU3NYECKUX, XUMHUYECKUX U (PU3HKO-
XUMHUYECKHUX METOZIOB, KOTOPHIE HCIOIB3YIOTCA KakK JAJI CUHTE3a, TaK U
JUISl aHAJIM3a JIeKapCTBEHHBIX BEILIECTB.

UrtoObI O3HATH (hapManeBTHYECKYIO0 XUMUIO, OyayIIuii BeTepuHap-
HBIH Bpay JOJDKEH UMETh DTyOOKHE 3HAaHUS B 00JIaCTH OOIETeOpEeTH-
YECKUX XUMHYECKHX U MEIUKO-OMOIIOTHUECKUX AUCLUILINH, (PU3HKH,
MareMaTuki. HeoOxoauMbl Takke MpOYHBbIE 3HAHUS B 00J1aCTU (HIIO-
couy, Tak Kak papMareBTUUECKasi XUMHS, KaK U APYTHE XUMHUECKUE
HayKH, 3aHUMAeTCs U3y4eHHEM XUMHYECKOH (OPMBI ABHIKCHUS MaTe-
pHH.

@dapmarnieBTHYECKasi XUMUSA 3aHUMAET LEHTPAJIbHOE MECTO CpPEau
JPYTHX CTIEHUaNbHBIX (hapMaleBTHYECKUX AUCIMIUIMH — (hapMaKoTrHO-
3uH, QapMaleBTUYECKOW TEXHOIOTUH, (apMaKoJIIOTHH, yIPaBICHUS U
SKOHOMHKH (hapManyi, TOKCUKOJIOTHUECKON XHUMUHU U SIBIISIETCS CBOE-
00pa3HBIM CBSI3YIOLINM 3BEHOM MEXKIY HUMHU.

Tak, ¢apmakorHo3usi — HayKa, U3ydarollas JeKapCTBEHHOE PacTH-
TEJIbHOE CHIPhE U BO3MOXKHOCTHU CO3/JaHHsI U3 HETO HOBBIX JIEKapCTBEH-
HBIX BelecTB. TecHo B3anMocBsa3aHa (hapManeBTHYeCKast XUMHUS ¢ pap-
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MAIeBTUYECKON TEXHOJIOTHEHN, H3y4alollell MeTONbl MPUTOTOBJICHUS
JIEKapCTBEHHBIX CpencTB. OHU ABISIOTCS 00BEKTaMH TSI pa3padOTKH
Croco00B (hapMareBTHIECKOTO aHaIu3a. TOKCHKOIOTHIECKasT XUMUS
Oasmpyercs Ha MPUMEHEHUH IIEJIOTO Psfia TeX K€ METOIOB HCCIENO-
BaHUS, 4TO W (papMarieBTH4IecKas XuMus. B m3ydeHnn mpobiem xpa-
HEHUS JIEKapCTBEHHBIX CPEICTB, a TAK)KE OPTaHM3AaIMHA KOHTPOIBHO-
AHATMTUYECKOHN CIyXOBbI TECHO CBSA3aHBI C (hapMalleBTHUECKOW XHMHU-
el opranm3anug M dKOHOMHKa (papmanmu. B obmactu mccrenoBaHus
B3aMMOCBSI3H MEXAY CTPYKTYPOIl MOJIEKYJ JISKAPCTBEHHBIX BEIIECTB U
VX JEWCTBHEM Ha OpraHm3M QapMarieBTudeckass XUMHs OIH3KO IpH-
MEBIKaeT K (papMaKkoJIOTHH.

Bwmecte ¢ Tem QapmarneBrndyeckas XUMHUS 3aHUMAET MPOMEXYTOU-
HOE TIOJIOKEHUE MEXITY KOMILIEKCOM MEIUKO-OMOIOTHYECKUX H XUMH-
yecknxX HayK. OOBEKTOM NMpUMEHEHHs JIEKapCTBEHHBIX CPENCTB SIBIIS-
eTCsl OpraHu3M OOJBFHOTO YeoBeka. MccaemoBanneM MpOUCXOIAIINX B
HEM TIPOIIECCOB, U JIEYEHUEM 3aHIMAIOTCS CIICIIHANNCTHI, pa0OTAIOIIHe
B 00JIACTH KJIMHUYECKUX MEUIIMHCKUX HayK (Teparusi, Xupyprsi, aKy-
[IEPCTBO U THHEKOJIOTHSI | T.11.), & TAK)KE TEOPETUUCCKUX MEIUITHHCKUX
TUCIMILINH. aHaTOMUH, pu3uonornu u ap. MHorooOpasme nmpuMeHs-
€MBIX B MEIUIIMHE JIEKAPCTBEHHBIX CPEICTB TpeOyeT COBMECTHON pa-
0OTHI Bpava U MPOBU30pa MPH JICUCHHH OOJILHOTO.

SIBnsisAch TIpUKIIAMHON HayKoH, (hapMarieBTHUECKas XUMHAS 0a3Hupy-
eTCsl Ha TEOPHH M 3aKOHAaX TaKWX XMMHUYECKHUX HayK, KaK HEOpTaHH-
Yyeckasi, OpraHndecKasi, aHalTuTHIecKast, (hr3ndeckas, KOJUTOMIHAS XH-
Mus. B TeCHOM CBS3M C HEOPraHWIECKOW U OpraHuIeCKOM XUMHEH dhap-
MaIeBTHYECKask XUMHUS 3aHUMAETCsI HCCIIeIOBaHIEM CIIOCOO0B CHHTE3a
JIeKapCTBEHHBIX BemecTB. [10CKOIbKY WX JeiiCTBHE HAa OpPraHU3M 3a-
BHCHUT KaK OT XUMHUYECKOH CTPYKTYPHI, TaK M OT (PH3UKO-XUMHIECKHIX
CBOWCTB, (apMarieBTHIeCcKasi XUMHs UCIOIB3yeT 3aKOHBI (PH3NIECKOM
XUMHUH.

IIpu paspaboTke CHOCOOOB KOHTPOJSI KadecTBa JICKAPCTBEHHBIX
BEIIECTB M JICKAPCTBEHHBIX (POpPM B (papMarieBTUIECKOH XMUMHUHU TIPH-
MEHSIOT METOABI aHANUTHYEeCKO xuMun. OgHaKo dhapMareBTHIeCKU
aHaJIM3 WMEEeT CBOM crennuyeckne 0COOEHHOCTH W BKIIOUAET TPHU
00s13aTeNPHBIX ATala: YCTaHOBJICHHE TTOIJTHHHOCTH, KOHTPOIIb YUCTOTHI
(ycTaHOBICHHE JOMYCTUMBIX TPEICIOB MPHUMECEH) M KOJIUYECTBEHHOE
OTIpeNieIeHNe JIEKAPCTBEHHOTO BEIIECTRA.

PazButne dapmarneBTHUECKON XUMUH HEBO3MOXKHO M 0€3 ITUPOKOTO
WCTIONIb30BAHMS 3aKOHOB TAaKWX TOYHBIX HAyK, KaK (pM3WKa M Marema-
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THKa, TaK KaKk 0e3 HUX HeIb3s MO3HATh (PU3NIECKUE METONBI NCCIIEN0-
BaHUS JIEKAPCTBEHHBIX BEIIECTB M PAa3IMIHBIE CIIOCOOBI pacyera, MmpH-
MeHsieMbIe B (hapMaIieBTHIECKOM aHaTN3e.

1.2. O6BbeKTbl (PapMaLLeBTMHECKOM XMMMH

OOBeKTH (hapMaIeBTHIECKOW XMMHH IPE3BBIYaiHO pa3HOOOpa3HbI
0 XUMHYECKOH CTPYKType, (hapMaKoJIOTHIECKOMY JISHCTBUIO, TT0 Mac-
ce, YICITy KOMIIOHEHTOB B CMECSX, HAIMIHIO TPAMECEH U COMyTCTBYIO-
X BemecT. K uncay Takux 0OBeKTOB CleAyeT OTHECTH:

JlekapcTBennbie BemecTBa (JIB) — (cyOcTaHnuu) WHANBUIYAIE-
HBIE BEIECTBA PACTUTEIHHOTO, KHBOTHOTO, MUKPOOHOTO WITN CHHTE-
THYECKOTO ITPOUCXOKIEHHS, 00Naaaromue hapMaKkoJIOTHIeCKON aKTHB-
HOCTHIO. CyOCTaHIINY TIpeTHA3HAYEHBI IS IOy YEeHHS JIEKapCTBEHHBIX
CPEeZICTB.

JlekapcrBennsbie cpeacrBa (JIC) — HeopraHMyeCKHe WM OpraHu-
YecKue COeqUHeHNs, o0nanaronme (papMaKoIOrHIecKoi akTHBHOCTHIO,
MONTyYeHHBIE MMyTeM CHHTE3a, U3 PAaCTUTENHFHOTO CHIPhs,, MUHEPAJIOB,
KpOBH, TUTa3MBI KPOBH, OPTaHOB, TKaHEW YeJoBeKa WM )KHBOTHOTO, a
TaKXe ¢ MpUMEHEeHNEM Omojytorndecknx TexHosoruii. K JIB taxke ot-
HOCATCS OMOJIOrnYecku akTvBHbIE BemecTBa (BAB) cuHTETHUECKOTO,
PACTHTENHHOTO WM XKHUBOTHOTO MPOUCXOXKIIEHUS, MpPEeIHA3HAYeHHBIC
JUTS TIPOM3BOJICTBA MITH M3TOTOBIIEHUS JIEKAPCTBEHHBIX CPEJICTB.

JlekapcrBennas popma (JID) —mpumnasaemoe JIC wim JeKapCcTBEH-
Hoe pactutenbHoe chipbe (JIPC) ynobHoe 11 MpUMEHESHHUS COCTOSIHUE,
TIPU KOTOPOM JTOCTHUTAETCS HEOOXOMMMBIH JICUeOHBIN 2P DEKT.

JlekapcrBennbie npenaparsl (JITT) — nosuposannsie JIC B ompe-
nenenHoi JI®, roroBble K MPUMEHEHUIO.

Bce ykazannsie JIB, JIC, JI® u JIIT MoryT OBITH KaK OTEYECTBEHHO-
T0, TaK U 3apy0eXHOTO MPOU3BOICTBA, pa3penIeHHbIE IS TPUMEHEHHUS
B Poccutickoit ®enepanyu. [IpuBeaeHHBIC TEPMUHBI U X a00peBHATY-
pHlI sBIsIEOTCS odnnnansHbIME. OHK BHeceHB! B OCTHI U IpetHa3Have-
HBI JUIS NCTIOIB30BaHUSA B (hapMalleBTHIECKONW IPAaKTHKE.

K guciy o0bekToB (papMarieBTHYeCKO XUMHHU OTHOCSTCS TaKKe
WCXOIHBIE TIPOMYKTHI, UCTIONB3yeMbIe I moiydeHus JIB, mpomexy-
TOYHBIE ¥ TIOOOYHBIE MPOAYKTHI CHHTE3a, OCTaTOYHbIE PACTBOPHUTEIIH,
BCIIOMOTAaTeNbHbIE W JApyrue BemecTBa. Kpome marentoBaHHBIX JIC
o0bekTamMu (hapMaIleBTHUCCKOTO aHAIIu3a SIBJISIOTCS OMceHepuKu (ze-
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Hepuueckue npenapamst). Ha paspaboranuslii opuruHaabHbIH JITT
(hapmarieBTHUECKAsT KOMITAHUSA-TIPON3BOJUTEIH MTOTydaeT MaTeHT, KOTO-
pBIN TIOATBEPIKIALT, YTO OH SIBISETCS COOCTBEHHOCTHIO KOMITAHUH Ha
omnpeneneHnslii cpok (00srano 20 jer). [TareHT 06eceunBaeT HKCKITO-
3WBHOE TIPAaBO Ha €T0 pean3alnio 0e3 KOHKYPEHIINH CO CTOPOHBI Apy-
rux npousBoautene. [locie ucreueHus cpoka JeUCTBUS MaTeHTa CBO-
00HOE TTPOM3BOCTBO U peann3anus nanHoro JIIT pa3pemaercs Bcem
IpyruM KomrmaausaM. OH CTaHOBUTCS TEHEPUIECKUM IIPETapaToM WA
JOKEHEPHUKOM, HO JOJDKEH OBITh a0CONFOTHO MACHTUYECH OPUTHHAIBHO-
My. Pa3HnIIa COCTOUT TOIBKO B OTIIMYMH HAWMEHOBAHUS, KOTOPOE JaeT
KOMITaHUSA-TIpon3BoANTENh. CpaBHHTENBbHAS OIeHKA JKEHEpUKa W
OpPUTHHAJBHOTO TIpemnapara MpOU3BOANTCSA N0 (hapMaleBTHIECKOH JK-
BUBAJICHTHOCTH (paBHOE COJEP)KAHUE aKTUBHOTO MHIPEIHEHTA), OHUO-
9KBHBAJICHTHOCTH (paBHbIC KOHIICHTPAIMH HAKOIUICHHUS MPU MpPHEME
B KPOBHU M TKaHsX), TCPANeBTUYECKON SKBUBAIICHTHOCTH (OIMHAKOBAsS
3 PEeKTUBHOCTEL M O€30TIACHOCTD IPY BBEICHUN B PABHBIX YCIOBHUIX H
no3ax). [IpenmyiiecTBa JHKEHEPUKOB COCTOST B 3HAYUTEIBHOM CHIDKE-
HHH 3aTpar 10 CPaBHEHHIO ¢ co3manueM opuruHaibHoro JII1. OmHako
OIIEHKa UX KauecTBa MPOM3BOAMUTCA TaK K€, KaKk M COOTBETCTBYIOIINX
opurnHaibHbIX JIB.

OO0bexTamMu (papMarieBTHICCKOM XMMHH SIBIISTFOTCS TAKKe Pa3iIid-
HbIE TOTOBbIE JiekapcTBeHHbIe cpenctBa (IJIC) 3aBOACKOrO M JieKap-
CTBeHHBIE (POPMBI anITeUHOT0 H3roToBICHUs (JID), TekapcTBEHHOE pac-
tutenapHoe cipbe (JIPC). K ux umciay oTHOCSTCSA TabAETKH, TPAHYIIH,
KarlCyIbl, TOPOIIKH, CyNITO3UTOPHH, HACTOWKH, SKCTPAKTHI, a3PO30IIH,
Masd, TUTaCTBIPH, KalUTM TJIa3HbIe, pa3NU4Hble WHBEKIMOHHBIE JID,
miasHele nekapcrBennble wieHkn (IJITT). ComepskaHue yKa3aHHBIX U
IPYTUX TEPMUHOB M TIOHATHH MPHUBEIEHO B TEPMHUHOJIOTHIECKOM CIIO-
Bape JAHHOTO yUeOHUKA.

TI'omeonaTnyeckue JIEKapCTBEHHBIE CPEICTBA MPEICTABISIOT COO0H
OIHO- W MHOTOKOMITOHEeHTHBIE JII1, conmeprkammue, Kak MpaBUIIo, MH-
KpOJ03bl aKTUBHBIX COENWHEHHUH, MPOU3BOISIINXCS 10 CHEIHaTFHON
TEXHOJIOTUH U TIpeTHa3HauYeHHBIE IS IEPOPATEHOTO, HHBEKITHOHHOTO
WJIM MECTHOTO TPUMEHEHHUS B BUJI€ pa3iuuHbIx JID.

CymecTBeHHasi 0COOEHHOCTh TOMEOIIATHYECKOTO METOa JICUSHHS
COCTOWT B WCTIOJNIB30BaHHUU MaJIbIX W CBepxXMabix 103 JIC, mpuroToB-
JICHHBIX ITyTeM CTYNEeHYaTOTO TOCIENIOBATEIBHOTO pa3BeleHHUs. JTO
00yCITOBIHMBACT CTICITU(UUIECKIE 0COOEHHOCTH TEXHOJIOTHH U KOHTPO-
JIs1 Ka4eCTBA TOMEOTaTHYECKUX MTPETaparoB.
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AccoptumenT romeomnatudecknx JIC ckiaapiBaeTcst U3 IBYX Kare-
ropuii: MOHOKOMITOHEHTHBIX U KOMIUIEKCHBIX. BriepBrie roMeonarnyie-
ckue JIC 6eim BKITIOUeHBI B [ocynapcTBeHHbIM peecTp B 1996 1. (B KO-
nruecTBe 1192 MmoHOnpenaparos). B mociexyromieM sTa HOMEHKIATypa
pacIIupsiach U HaCUUTHIBACT ceiuac, kpome 1192 MoHompemnaparos,
185 oreuecTBeHHBIX U 261 HaUMEHOBaHHUE 3apPyOEKHBIX FOMEOIaTHYC-
ckux JIC. B ux uncie 154 cyOcTaHIMA-HACTOCK MAaTPHUYHBIX, a TaKKe
pasmaHbix JID: rpany, TabIeTOK CyOIMHTBANIBHBIX, CYTITO3UTOPHEB,
Ma3el, KpeMOB, Teiel, Karesb, paCTBOPOB JJIsl UHBEKLIUM, Jpaxke JJIs
paccachIBaH¥sI, OpaIbHBIX PACTBOPOB, IIACTHIPEH.

Cromp OompIlias HOMEHKJIATypa Tomeomarndeckux JID Ttpeby-
€T BBICOKMX TpeOoBaHMIA K WX KauecTBY. [loaToMy mx permcrparus
MIPOBOJUTCS. B CTPOTOM COOTBETCTBUHU C TPeOOBAHHMSIMH KOHTPOIBHO-
pa3pemuTeNnbHON CUCTEMBI, TakXke Kak W i ayutonarndeckux JIC ¢
rocienyromieit perucrpanueid B M3 PD. 3to obecrieunBaeT HAASKHYIO
rapanTuro 3pdexTuBHOCTH U O6e30macHoCTH ToMeoratnaeckux JIC.

Buonoruveckn akruHbie 100aBku (BAJI) k mumie (HyTpuUIeB-
TUKH U mapadapMareBTUKH) MPEACTABIISIOT CO00M KOHIIEHTPAThl Ha-
TypajdbHbIX WM UACHTUYHBIX UM BAB, npennazHadeHHble AJ19 HEMO-
CPEICTBEHHOTO TpreMa WJIH BBEICHUS B COCTAB ITUINEBHIX MPOIYKTOB
C MeNpl0 oboTrameHnus panroHa TUTaHus denoBeka. Ilomydaror BA/J]
W3 PacCTHTEIHHOTO, KHBOTHOTO WM MHHEPAJHHOTO CHIPHS, a TaKkKe
XUMUYCCKUMH U OnoTexHojorndeckumu Mmeronamu. K anciay BAJL oT-
HOCsTCS OakTepuaabHbIe M (pepMEHTHBIE MPENapaThl, peryaupyrome
MHKPODIOPY JKEITYITOIHO-KUIIEUHOTO TpakTa. BAJ[ mpowmsBomar Ha
MIPEATIPUATUSAX TTUTIECBOM, (hapMaIeBTHUECKON U OHOTEXHOIOTHIECKOM
MPOMBIIIUIEHHOCTH B BHUJI€ SKCTPAKTOB, HACTOCK, 06aIb3aMOB, IMTOPOIII-
KOB, CYXMX M JXKHJKHX KOHIIEHTPATOB, CHPOIIOB, TAOJETOK, Karcyil U
npyrux ¢popM. Peammzyror BAJI antexu n Mara3uHbl THETUIECKUX MPO-
nykToB muTaHus. OHM HE JOJDKHBI CONEpKaTh CHIBLHOACUCTBYIONINX,
HapKOTHYECKUX W SJOBHUTHIX BemlecTB, a Takke JIPC, He mpumeHsie-
MOTO B MEIHIIMHE U HE UCITOIB3yEeMOTO B MUTAHUH. DKCIIEPTHAS OIICH-
Ka ¥ TUTHCHHYECcKas cepTudukanus bAJl ocymecTBiIseTcs B CTPOTOM
COOTBETCTBHH C TIOJIOKCHHUEM, YTBEPKICHHBIM npukazoM M3 PD or
15 anpens 1997 1. Nell7 «O nopsiike SKCIEPTU3bI M TUTHEHUYECKOM
cepTH(UKAIIIN OMOIOTHICCKHA aKTUBHBIX T0OABOK K ITHIIIC.

Brepsoie BAJ] nosieuincek B Meauiiuackoi npakrtuke CIIIA B 60-¢
ronbl. BHagane oHM mpeacTaBisuii co00i KOMIUIEKCHI, COCTOSIIINE U3
BHTaMHHOB U MHUHEPAJIOB. 3aT€M B UX COCTAB CTAJIA BXOIUTH Pa3iud-
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HbIE KOMIIOHEHTHI PACTUTENHHOTO M )KHBOTHOTO MTPOUCXOKIECHUS, IKC-
TPaKTHI ¥ TIOPOIIIKH, B T. 9. SK30THIECKHX MPUPOAHBIX POTYKTOB.

Ilpu cocrtapnenun bAJla He Be3de yUYUTHIBACTCS XMUMHUYECKHMN CO-
CTaB M JO3MPOBKH KOMIIOHEHTOB, B OCOOCHHOCTH COJ€H METaJUIOB.
MHorue U3 HIX MOTYT BBI3BIBaTh OCIOKHEHUS. He Bcerga B mocrarod-
HOM o0beMe m3ydaercs ux d(HEeKTHBHOCTH M 06e30MmacHOCTh. [loaToMy
B psizie ciiydaeB BA Il MOTYT IPUHOCUTD BPE BMECTO TOJIb3bI, T.K. HE
YYUATHIBAETCS B3aMMOCHUCTBUE WX JIPYT C APYTOM, JO3HPOBKH, TOOOU-
HOE, a MHOT/Ia Jake HapKoTuueckoe aericteue. B CIIA ¢ 1993 mo 1998
L. 3aperucTpupoBano 2621 coodmieHne o modouHbIX peakiusax bAloB,
B T. 4. 101 co cMmepTenbHBIM HCXOZOM. [103TOMY MPUHSTO pelieHUe
BO3 06 yxecroueHnn KOHTpOs 3a bA Jlamu 1 IperbABICHUS K BX 3(-
(hexkTHBHOCTH ¥ 0€301TaCHOCTH TPeOOBaHUH, aHAIOTHYHBIX KPUTEPHSIM
Ka4ecTBa JIEKAPCTBEHHBIX CPEICTB.

1.3. COBpeMEHHbIe HauMEeHOBaHMS NeKapCTBeHHbIX CpeacCTB

JlekapcTBeHHBIE CpPEICTBA, KaK IMPABHIO, WMEIOT 10 HECKOIb-
KO HaMMeHOBaHWi (HasBaHMii). UHCIIO CHHOHMMOB CHHTETHYECKOTO
OpraHMUYECKOrO JIEKapCTBEHHOTO BEIECTBa JOCTHUTAET IECATKOB U
JTa)Ke HECKOJIbKMUX COTeH. XMMHUYECKOe Ha3BaHHUE OTPaXKaeT XUMHUIe-
CKyI0 CTpYKTypYy JIB 1 nmpucBanBaeTcs B COOTBETCTBHH C MPABHIAMHU
MEXIyHApOAHOU XUMuUeckor TepmuHonoruu. dopmupoBaHue Xxu-
MHUYECKHUX M TOPTOBbIX Ha3zBaHuil JIB ocymiecTBisieTcs mo-pa3HoMy.
MerTasibel, COMM METaJIOB, HEOPTaHUYECKHE KUCIOTH OOBIYHO MMeE-
IOT Ha3BaHKE, COOTBETCTBYIOIICE XUMHUCCKO# CTPYKTYype (01, Kaius
MepMaHTraHart, HaTpus THAPOKapOoHaT u 1p.). OMHO3HAYHOE HAa3BaHHE,
KakK TPaBUIIO, MMEIOT alIKaaouabl (MUI0OKApIUH, MOP(HH, aTPOIHH).
OHHM faroTcs WCXOAsS M3 HAaWMEHOBAaHWH MPOM3BOMANINX pPACTEHHUH.
AHanoruyHo npoucxoxaeHue Hazpanut npyrux bAB pactutensHOrO
Y KUBOTHOTO MPOUCXOXKJEHHS, B T.4. TNINKO3UI0B, GEPMEHTOB, TOP-
MOHOB (MHCYJIHH, KOPTH30H, TecTtocTepoH). Hanmenosanus JIC u3
YKCIa aHTUOMOTUKOB MIPOMCXOSIT OT MX MPOAYIEHTOB (MEHUIIMILTHH,
nedanocmopun). Lensrit psan HasBauuii cuaTeTndeckux JIC dopmu-
PYIOTCSI M3 CJIOTOB MX IMOJHOTO XHMHYECKOTO Ha3BaHus (maparera-
MOJI, TPOMEION, XJIOPIpoMa3uH, HudeaunuH u ap.). Hepeako Has3pa-
HUE MPHCBAWBACTCS HA OCHOBE TEPANCBTUYECKOTO JACUCTBHs (MaHa-
JI0JT, CIIa3MOJTUTHH, alipeCcCrH, aHaJbIUH | 1p.). IHOTIa coueTaroTcs
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B Ha3BaHUU DJIEMEHTH XUMHUYECKOTO CTPOCHHS M TEPANIEBTHYECKOTO
neiicTBus. HexoTopsie mpou3BOANTENN BKIIOYAIOT B HANMEHOBaHWE
9acTh Ha3BaHUS (HUPMHEI.

OmHuM W3 BaKHEHMX HampaieHUi cranmapruszanuu JIC, koto-
pbie peructpupyrorcsa B Poccuiickoit @enepanuu sBIsSETCS MPaBUIIb-
HOCTbH ITPHCBOEHUS MM Ha3BaHUU.

Komuccus mo mexmyrapogasiM HazBanusiM BO3 ¢ mensio ymopsiao-
yeHus ¥ yaudukanuy HazBaaui JIC Bo Bcex cTpaHax Mmpa pa3pado-
Taja MeXTyHapOAHYIO KIIaCCU(HUKAIIIIO, B OCHOBY KOTOPOH 3aJI0KeHa
OTIpeZICIICHHAas cucTeMa popMupoBanus Tepmunonorun JIB. TTpuHimmn
atoit cucremel INN — MHH (International Nonproprietary Names —
MEKTyHApOJHbIC HEMATEeHTOBAHHBIC HAWMEHOBAHMS) 3aKITIOYACTCs
B TOM, 4TO B Ha3BaHWH JIB OpHMEeHTHPOBOUHO maeTcs €ro rpymnmnoBas
MIPUHAUICKHOCTh. JTO JOCTUTAETCS 3a CUYET BKIIOYCHHS B Ha3BaHHE
gacTel CJIOB, COOTBETCTBYIOMMX (hapMaKOTEparieBTHUECKO TpymIe, K
KOTOpO# oTHOCUTCA JaHHoe JIB.

Pemennem 46-ii BcemupHoii accam0ien 31paBOOXpaHEHUST TOCY-
nmapctBa — wieHsl BO3 00s13aHbI pU3HaBaTh HANMEHOBAHHUS CyOCTaH-
ni, pekoMmeHa0BaHHEIX BO3 B kauectBe MHH, u 3ampeTuTs ux peru-
CTpAIMIO B Ka9€CTBE TOPTOBBIX 3HAKOB FUTM TOPTOBBIX HANMEHOBaHWH.
Taxkoii mopsIok Teneps codmomaeTcs u B Poccniickoit @emeparum.

MHH (INN) mns 3apy6exusix JIC mpuBoasTcs B IMPHHATOH 3a Py-
0eXOM aHTIIO-aMEPHUKAHCKOW TPAHCKPHUIIIIUN — C OKOHYaHHEM Ha «e»
nn 6e3 "ero (Nifedipine, Neomycin) u unrarorcss B COOTBETCTBHHU C
npaBuiIaMu ophorpaduu aHITHICKOTO (MOXKET JTaTHHCKOTO?) si3bika. B
OTEUECTBEHHBIX CIIPaBOUYHMUKAX, Kpome Toro, naerca MHH B nepeBose
Ha pycCKuit sa3b1K (HU(EIUIINH, HEOMHUIMH). B Hay4HOM U CIIpaBOYHOM
COBpEMEHHOH JHTEparype, a Takke B HOPMATHBHON JIOKYMEHTAIlNU
(®C, ®CII) nepBeiMu npuBOIATCH yKazanubie MHH. Dror ke mops-
JIOK TIPEyCMOTPEH IS COCTaBIIeHUs HOBoM [ ocymapcTBeHHON (hapma-
rxonen Poccuiickoit @enepanmm XI| m3ganms.

Muorum otedectBeHHBIM JIB Takke npucBoeno MHH. Omnako 1e-
JBIA psAI U3 HUX UMEIOT TPAAWIMOHHYIO U1 Poccun maTuHCKYIO Tep-
murosoruto (Resorcinum, Mentholum), xoropast coxpanunace 8 HJI.
[Toaromy mpu m3ydeHnn (apmMareBTUIecCKOl XUMHUH OyeT NCTIOIh30-
BaHa B OCHOBHOM HoMmeHkiarypa MHH, a nipu ee oTcyTCTBUM — CO-
XpaHUBIIHECS JaTHHCKUE Ha3BaHUA. B kadyecTBe 0CHOBHOTO CHHOHHMA
OyAyT Taxke MPUBOTUTHCS TOPTOBBIC Ha3BaHUs, 1o KoTopbimu JIC 3a-
perucTpupoBaHo win npousBoautcs B Poccuiickoit denepanuu.
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1.4. MeTogonormyeckMe OCHOBbI KnaccMMKaLMM
NeKapCTBEHHbIX CPEeACTB

Kommuecteo JIC B mupe HemnpepsiBHO Bo3pactaeT. Ha dapmanes-
THYECKOM phIHKE B Poccmm B HacTosiee Bpems obparmaercs Oonee
15000 nanmenosanwmii JIC, uto B 2,5 pa3a Gonbiie, uem B 1992 rony.
bonpmve TpyaHOCTH JUIsl Bpaue U MIPOBU30POB CO3AAET CTPEMIICHUE
(hapmarieBTHUECKUX (UPM BBINYCTUTHh OfHU U Te ke JIC mox pasHbi-
MH Ha3BaHUSMHU. JTO OTHOCHUTCS HE TOJHKO K BHOBH CO37IaBACMBIM,
HO M K naBHO m3BecTHBHIM JIC, TONMB3yIONUMCS OOJBIINM CIIPOCOM.
Tak, HarrpuMep, KUCIIOTa aleTHIICaTuIuiIoBas umMeeT 439 CHHOHMMOB,
Mertamu3zon-uarpuii — 431, maparieramon — 370, nuHHapu3uH — 169,
crpenrouus — 150, kucnora ackopouHosas — 130, cubazon — 120, ana-
npwinH — 140 u 1.1, 3alOMHUTh BCE 3TH Ha3BaHUS U CHHOHUMBI IIPaK-
TUYECKH HEBO3MOXKHO; BMECTE C TEM HEJIb3s1 He YUUTHIBATh, UYTO KaXKI0€
JIC MOXeT MoCTymarh B alTEYHYIO CETh MO Pa3HBIMH «TOPTOBBIMI»
Ha3BaHUSMU. EJMHON cUCTEMBI COCTABIICHUS! ITUX Ha3BaHUH IOKa HE
CYIIIECTBYET, OTHAKO PA3INIHBIC ITOIXOABI TIPU STOM HUCIIOIB3YIOTCA.

Knaccugukanus orpomuoro apcenana JIC uMeer oueHb Oombioe
3HAYCHUE HE TOJIBKO IS CO3JaHUs pallMOHAIBHON cHCTEMbI HH(pOpMa-
nuu o JIC, HO 1 TIpoBeACHNS UCCIICIOBAHUH IO CO3MaHMI0 HOBEIX JIB.
Jlro0as kinaccuukanys He MOXKET ObITh mocTostHHON. Co31aHue Ho-
BbIx JIC, mporpecc B o6actu hapmanuu u papMakoIoruu TpedyeT co-
BEPIICHCTBOBAaHUS U TiepecMoTpa kinaccudukanuu JIC. Ilo quaamuke
xinaccudukaruy JIC, cymecTBoBaBIIek B pa3HbIC TOIBI, MOXKHO CYIHUTh
0 XapakTepe U3MEHECHUH, TIPOIECCE NCKITIOUCHIS YCTAPEBIITNX U BKITIO-
YeHUS B HOMCHKJIATYpPy HOBBIX JIB, pa3muuHbIX 0 XUMHYECKOMY CTPO-
SHHIO 1 (hapMaKoJIOTHYECKOMY AeHcTBHIO. [IpoBOJIs aHATN3 HOMEHKIIA-
Typsl JIB 1 ux xinaccudukanuy, OeHUBas JUAa30H CYIIECTBYIOINX
JIC, naceiieHHOCTh U 3¢ dexkTuBHOCTh JIC B Kaxm0il (hapMakoIori-
YECKOH TpyIie, MOXKHO COCTaBIATH MPOTHO3BI O IEIECO00Pa3HOCTH
IIOIIOJIHEHUSI HOMEHKJIATypsl JIB B TOM ninu MHOM rpynne, o CO3AaHUH
MIPUHIIUTIHATHHO HOBBIX JIB I JeueHus cepaedHO-COCYAUCTRIX, OH-
KOJIOTHYECKHUX, HH(MEKITMOHHBIX U JPYTHX 3a00JICBaHUMN.

CymiecTBYIOT JBa OCHOBHEIX THIa Kiaccudukanuu JIB: xummde-
CKasl — 110 XUMHUYIECKOHN CTPYKType B (hapMaKOJIOTHIECKas — IO Xapak-
tepy aeticteusi JIB Ha opranm3m. Kaxmas u3 3THUX KiaccH(pHKaiui
AMEET CBOHM IOJIOKUTEIBHBIC CTOPOHBI U HeAocTaTku. DapMaKkoiIoru-
yeckas Kiaaccu(uKanys OTpakaeT MPHUHLHUIBI MPEHMYIIECTBEHHOTO
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neiicteust JIB Ha Ty WK HHYIO (QH3HOIOTHUECKYIO CHCTEMY (CepaeuHo-
COCYIHCTYIO, IIEHTPAIbHYIO HEPBHYIO U T.1I.). OMHAKO B OHY U TY e
TPyMITy TIpY 3TOM TonafaroT JIB, pa3nnyabie 0 XUMHIECKOMY CTpPOE-
HUI0. XAMUYeCcKas KIACCHU(UKAIHS MO3BOJSET OYeHb YETKO pacipe-
JnenuTh Bce JIB 1o rpymmaM U KjaccaMm COEIMHEHUN B COOTBETCTBUU
C UX XUMHUYECKOM CTpyKTypoil. Ho B 0fHOI U TO# *ke rpyIie MoryT
okazathcs JIB ¢ paznnuabiM GhapMakoTOTHIECKUM TSHCTBHEM.

JList cienmanucToB, paboTaOIMKMX B 00JACTH (hapMareBTHIECKOM
XUMHH, Oojee TMpHeMIIeMON SBISETCS XMMHYecKas Kiaccu(ukamus.
Ona mMeeT Ba)KHOE 3HAYCHHE IS IIPOBEICHIS MCCIIeOBaHIA B 00JIa-
CTH CHHTe3a, rmomydeHus JIB u3 pacTuTensHOTO M JKHBOTHOTO CHIPHS,
YCTaHOBJICHHSA CBSI3U MEXKIy UX XUMHUYECKOH CTPYKTypo# u (papmaxo-
JIOTUYECKUM JIeHCTBHEM, ISl pa3pabOTKH METO0B (papMarieBTHIeCKO-
TO aHaJln3a, OCHOBAaHHBIX Ha PA3WYHBIX (PH3MUECKUX M XUMHUIECKHX
cBoiicTBax JIB, 00yCIIOBIICHHBIX 0COOCHHOCTIMU XHMHYECKOH CTPYK-
TYpHI.

Bce JIB B cOOTBETCTBHHM ¢ XUMHUIECKON KilacCU(HUKAIMEH Tompas-
JIeJIEHBI Ha J1BE€ OOJBIINE TPYIIbBI;. HEOPTaHMIECKAE M OpraHnYeCcKHe.
Heopraanyeckne kmaccupuuupyioT B COOTBETCTBHH C IOJIOKECHHEM
anemMeHToB B [lepuonuueckoii cucteme /[.M. MeHeneeBa 1 1o OCHOB-
HBIM KJIacCaM: OKCHJbI, KACJIOTHI, THAPOKCHIIBI, COJNH, KOMIUIEKCHBIC
coequaenns. Opranudeckre JIB xiraccupuiupyroT aHaJIOTHIHO TOMY,
KaK 3TO MPHUHATO B OpraHWYeCKON XUMUH. [Ipr 3TOM MCHOIB3YIOT /1Ba
KJIACCU(UKAIIMOHHBIX TPU3HAKA. CTPYKTYPY YIIEPOMHOW LEMu WIN
[UKJIa U IpHpoay (QyHKIMOHANBHOHM rpynmsl. [lo mepBoMmy npusHaky
oprannueckue JIB noxpasaenstor Ha anudarnueckue (aUKINYeCKIe)
Y OUKIUYECKHe, TOCIEeHIE B CBOIO OYepeh — Ha KapOOIMKINIECKHe
Y TeTepOIUKINYecKre coequHerns. KapOonukinndeckne COeqMHEeHNS
OOBEIUHSIOT JIBA PS/Ia BEMIECTB — AIUYUKAUYECKUE T apOMamuyecKue.
Oprannueckue JIB, cTpykTypa KOTOPBIX BKIIFOYAa€T TOIBKO aTOMBI
yraepona u BoJopoza (yriieBoaopoibl), KIaCCH(DUIIMPYIOT KaK MPOH3-
BOJIHBIE YTIIEBOJOPOAOB, B MOJIEKYJIE KOTOPBIX OJUH WM HECKOJIBKO
aTOMOB BOZIOpOJa 3aMeMIeHbl Ha (YHKIIMOHAIbHBIE Tpymibl. [lo BTO-
poMy KiTacCU(PHUKAIIIOHHOMY MPHU3HAKY B 3aBUCUMOCTH OT HAJIUYHS B
MOJIEKYJI€ TOH WJIM MHOW (YHKITMOHATEHON TPyHIBl amn(aTHIeCKue |
apoMaTHYeCKHe YTIeBOAOPOABI MOAPA3IENSIIOT Ha TallOTeHOTPOU3BOI-
HBI€, CITUPTHI, PEHOIIBI, POCTHIE U CIOKHBIE 3(PUPHI, aTbACTHIB H UX
MpOU3BOJIHbIC (MIMHHBI, OKCUMBI, THIPA30HbI, CEMUKApOa30HbI, THOCE-
MHUKap0a30HbI), KETOHBI, CYITb()OKUCIOTHI, KAPOOHOBEIE KUCIOTHI M MX
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MPOU3BOIHBIC (COJM, AHTUIPU/IbI, AMHUJIbI, THIPA3UJIBI U JIP.), HUTPO- U
HUTPO30COETUHEHNS, aMUHBI, THAPA3UHBl U a30coenuHeHus. [eTepo-
IUKITUYECKIE COeNUHEHMs KIacCCU(PUIMPYIOT MO YUCIY aTOMOB, 00-
pasyroIuX UK, MPUPOJIE TETEPOATOMOB M MX KOJIMYECTBY, a TaKKe
I10 YUCITy TETEPOLNKIIOB HITH XapaKTepy KOHACHCUPOBAaHHON CHCTEMBI,
BKJTFOYAFOIIEH TETEPOIMKIIBI H APOMATHIECKUE IIUKITBI.

Kiaccudukamus uMeer BakHOE 3HaueHHE IS 0OCCIICUCHHUS Ma-
IIMHHON 00pabOTKM MpH TUTaHUPOBAHUY, OPTaHU3AIlNU IIPOU3BOICTBA
W ydeTa, CTaHaapTH3anud, IeHooopa3oannn JIC. OHa HCONIB3yeTCs
B aBTOMATHU3WPOBAaHHBIX CHUCTEMax YIMPAaBICHUS B HAPOIHOM XO3sii-
CTBE, SIBJIICTCS] COCTAaBHOM YacThio EAWHON CHCTEMBI KiIacCUpUKAIINN
Y KOIUPOBaHUS TEXHUKO-dKOHOMHIYeCKor HHpopManuu. C 3TOH IeTbIo
paspaboran 93-if kmacc OOmEpPOCCUIiCKOTO KilacCU(pUKaTopa MpoIayK-
un (OKII) «MeankaMeHThbl, XHMUKO-(papManeBTHIeCKast MPOIYKIIUS
Y TIPOAYKIIMS MEAUIIMHCKOTO Ha3zHadeHus». OH BBeleH B JCWCTBHE B
P® ¢ 1 mrona 1994 1. O6bexTamu kinaccudukanuu B 93-M kimacce OKIIT
SIBIISTIOTCS JIEKAPCTBEHHBIE CPECTBA, M3/ICIH MEAUIIMHCKOTO Ha3Hade-
HUS, TIOYIPOIYKTHI, BCIIOMOTaTEIbHBIE BEIIECTBA.

Pazobparbcst B MprMEHEHHH OTPOMHOTO MHOTOOOpas3us apceHaina
coBpeMeHHBIX JIC MOXkeT momMoub (apmakoTepaneBTHYecKas KJIacCch-
tdukanus. B coomeemcmesuu ¢ cywecmsyrowumu mpedboganuamu, JIC
8 Hell O0ICHBI PACHPeOelsimbCs N0 KIACCAM, 3ameM NO 6X00AWUM 8
Kaoxcowlil u3 Hux epynnam u nooepynnam. Kaowcooe JIC ¢ eco ochnos-
HbIM HA38AHUEM U CUHOHUMAMU OOINCHO UMEMb 8 NOOSPYNNAX MOoU-
Hyto aoxkanuzayuro. B 1996 romy BO3 omy6iukoBanma mpemioskeHHbIH
BapHaHT KAHATOMO-TEPAIEeBTUIECKO-XUMHIECKON KiTaccu(hruKaIuu je-
KapcTBeHHBIX cyocTannuit» (ATX). ITo Hell Bce cyOCTaHIMU KIIACCH-
(urupyrorcst Ha 14 Tpymn B 3aBUCUMOCTH OT OpPTaHa WA CUCTEMBI, Ha
KOTOPBIM OHM AeHCTBYIOT. Kaxxaas rpynmna BKIOYAET TEPANEBTUYECKUE
1 (papMaKoIOTHYECKHE, & B HEKOTOPBIX CIIyYasxX XUMHUECKHUE TIOATPYTI-
el Kaxkmas cyocTaHIus u JeKkapcTBeHHas popMa UMeeT CBOM OyKBeH-
HEIN ¥ IUPPOBOI MHIEKC.

TaxuMm o6pazom, ATX mpencrapiser co00i «O0aHK TaHHBIX», B KO-
TOpPOM 4€TKO MHAEKCUpoBaHo kaxaoe JIC.

[Hupokoe mpu3HaHWe THoMy4niaa (apMakoTepaneBTHIECKas KIac-
cuukanys, paspadorannas npod. M./[. MamkoBckuM, B Hambolee
COBpEMEHHOM BHJIE MPECTABICHHAs B MOCIEIHUX H3maHusIX «Jlexap-
CTBEHHBIE cpeficTBa». OHA MMOMOTaeT yCTaHOBUTH, K KaKo# TpyIIe OT-
Hocutcs JIC, sBisercs 11 OHO HOBBIM HJIM aHAJIOTOM CYIIECTBYIOIINX,
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KaKOBHI €T0 CHHOHHUMEI, cocTaB. 1o a1oit knaccudpukamun JIC pacmpe-
JIEJIEHBI 110 XapaKTepy ACWCTBUSA HA CHUCTEMBI, OpTaHbl, IPOIECCHl 0
13 ocHOBHBIM KiTaccaM. DTH KIIACCHI pa3/IeNIeHbl Ha TPYIIIH, & TOCIEe-
HUE — Ha TOATPYIIIEI, HCXOAS W3 CIEeMYIOINX IMPU3HAKOB. OCHOBHBIC
(hapMakoJOTHYECKHE CBOICTBAa, OCHOBHBIE 00JaCTH MEIUIIMHCKOTO
MPUMEHEHUs, CXOJCTBO B XHMHYECKOW CTPYKType. DT0 HaéT mpen-
CTaBIJIEHHUE O CYIIECTBOBAHUH CBA3HM MEXKIy XHMHUYECKON CTPYKTYpOH U
(hapMaKoJIOrMYECKUM JEHCTBHEM CyOcTaHmmii. B kax ot rpyme (mox-
rpyiirne) nepBbiMu TpencraieHbl JIC — «poqoHavYaIbHUKI», XapaKTe-
pU3YIOIINE OCHOBHBIC YEPTHI JaHHOW rpymmbl. OMucaHne OCTaNbHBIX
JIOTIONTHSIET ¥ Pa3BUBAET MpeACTaBIeHne O rpymme B 1enoM. OpueHra-
[IUI0 B «IIOTOKE» Ha3BaHWN JaéT BKIIOYEHHE, IOMHMO OCHOBHBIX Ha-
3BaHHH, OOJBIIIOTO KOJIMYECTBA CHHOHUMOB.

B 1998 rony M3 P® BpinynieHo opHIHAILHOE YeTBEPTOE H3Aa-
Hue «['ocyrapcTBEHHOT0 peecTpa JeKapcTBEHHBIX CPEACTB», BKJIIO-
Ya0IIero nepedyeHb YHHKAJILHBIX HoMepoB (mTpux-koaos) JIC. Pe-
eCTp M ero djieKTponHas Bepcusi —«<Kiudap-rocpeectp» cocrasiien
HA OCHOBAHHMHU BbhIAaHHBIX M3 P® perncTpamuoHHBIX yI0CTOBEpe-
HH, IPUKA30B 0 pa3pelieHNH K NpuMeHeHn10, ®C, HOPpMATHBHBIX
J0KyMeHTOB Ha 3apyoe:kHble JIC. PeecTp Briaouaet 5551 perucrpa-
HHMOHHBII HOMep Ha OTeyecTBeHHbIE JIEKAPCTBEHHbIE, Je4eOHO-
npopuaakTHYecKue 1 JUATHOCTHYECKHE CPeACTBa, pa3peliéHHbIe
K MeIUIMHCKOMY NMPUMEHEHHMIO U NMPOMBIILIEHHOMY BBINMYCKY B
Poccuu u 7227 —Ha 3apy6exnnie JIC u cpeacTBa MeTHIIMHCKOT0 Ha-
3HAYeHMs, B TOM YHCJIe CTAHapTHBIE 00pa3lbl, BCIOMOraTe/IbHbIe
BemecTBa, JIPC u npenaparel u3 Hux, MUBII, romeonaTuyeckue
CpeacTBa, MOJTMBUTAMHMHBI, a TaKIKe JiedeOHO-THarHocTHIecKue (B
T.4. PaIHOH30TONHBIE), MEIHKO-MPOPHIAKTHIECKHE, Ae3HH(eK-
HHMOHHbIE, JIeYeOHO-PO(PUIaAKTHYECKHE CPEeICTBA, cpeacTBa A
HTepPAIbLHOro nuTanus. Hajnuuue 3j1eKTPOHHOI BepcuM 1a€T BO3-
MOKHOCTH €KeMeCsIYHOr0 BHeCeHHUs NONMOoJHEeHU 1 u3MeHeHuil B
uHdopmanuio o perucrpanun JIC.

Bce nonosiHeHus1 1 U3MeHEHHUs ObLIM yYYTeHbI MPH U3TaAHUHM B
2001 roay ouepemHoro m3ganusi «locymrapcTBEHHOro peecTpa Jie-
KAPCTBEHHBIX CPEACTB», HOMEHKJIATYpa KOTOPOro 3HAYHMTEIbHO
pacuiMpeHa ¥ BKJII0YAeT TaK:Ke OM0JI0ru4ecKue aKTUBHbIE 100aB-
ki (BAD) k nume. Angpopmauus, npusedénnasn 6 peecmpe, ciyxcum
OCHO6HOIL 015 (hopmupoeanus paznuunsix nepeuneil u cnuckos JIC. B
ux uucne «Ilepeuens rncuznenno neodxooumslx u saxcueimux JIC»,
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cnucku A u b, cnucku 6e3peyenmypnozo u 1b20mHoz0 0MRycKoe.
Ykazanunvie ceedenua neodoxooumvr maxsice npu oomene ungpopma-
Yuu no Konmposio Kauecmea u cepmuduxayuu JIC. Hopoe nznanne
TocynapcTBeHHOro peecTpa 3HAYMTEIbHO MONOTHWIO Enqunyio un-
(popmannonnylo cucremy M3 P®, xoropoe pacmoJiaraer Temepb
AKTYaJbHOM, MOJHOMACIITA0OHOI M J0CTOBEPHOil 0a30i JaHHBIX O
3apeructpupoBaHHbIx JIC.

E>xxeronno B Poccun u 3a pybexom nzgaérest O0JIbIIOE KOIMYECTBO
CIPaBOYHHUKOB, coaepkaiux uapopmanuio o JIC. Haubosnee momHbm
OTCUCCTBEHHBIM CHPABOYHUKOM SIBIAETCS «Peructp JiekapCTBEHHBIX
cpenctB Poccuu» (PJIC), BbIaepkaBIIHii MATh W3AaHUI. DTO — CBOCO-
OpasHas HaroHanbHas >HImKIonenus JIC, mpousBoaumeix 335 ote-
YEeCTBEHHBIMH U 3apyOeKHBIMH (pUPMaMH 1 IPEAIPUATHIMU. B ocHOBY
5-ro uzpanus PJIC monoxeHa aHAaTOMO-TEPaNeBTUUECKO-XUMHUECKas!
knaccudukauus JIC. [lo mepmunonosuueckum cnuckam u Kiaccugu-
xayuam PJIC coemecmum ¢ Tocyoapcmeennvim peecmpom JIC. PJIC co-
0epaHCUM HECKONbKO NepeuHell, ¢ NOMOWbIO KOMOPbIX MOJMCHO YCMAHO-
eumsv mopeosvle nazeanus JIC, cnucox MHH (na pycckom s3vike), ne-
peuens npouzsooumeineil, a makice ykasamenet. aighasumnozo, npeo-
MEMHO20, HO30I02UUECKO20 N0 PapmMaKo-mepanesmuieckum epynnam.
B 5-e uznaunune PJIC Bxirouens! onucanns Ha 4050 JIC.

B nmocnennue roasl Obuia BelmylieHa nenas cepusi peructpos JIC, B
yactHocTH: «PJIC — Anrexaps 2000», «PJIC — JTokrop 2000, «PJIC —
[Maruent 2000», a Taxxke «DHumkiIonenus igekapcts 2002». Kak 3to
ClIeyeT U3 Ha3BaHU, KaKIbIH TaKOH PETUCTP UMEET CBOM KPYT MOJIb-
3oBareneil. «PJIC — Anrexaps 2000» — BTOpoe mnepepaboTaHHOE U J10-
MOJTHEHHOE M3JaHue CIPAaBOYHMKA Ul MPOBHU30POB U (hapMalleBTOB,
cozepkaiiee noapoobnoe onucanue JIC, cHHOHUMOB, aHaIOroB (apma-
KOJIOTMYECKOTO ACHCTBHS, CIIOCOOOB IPUMEHEHMUS, a TaKkke 110351, JID.
B «PJIC — Anrekapp 2000» BritoueHo 6osee 1500 mHIUBUIYyaIEHBIX
JIB. OH siBsieTcsl BeOyLIMM OTE€UECTBEHHBIM HCTOYHUKOM HH(pOpManun
o Hogeimux JIC. «PJIC — [loxmop 2000» gvinywen yorce mpemvum us-
Oanuem. [Ipedcmasnsiem cobou KapMaHHbIL CAPABOYHUK OISt NPAKMU-
Kkyrowux epaueti. On cooepoicum ceedenus o 6onee 1500 cospemennvix
JIB ¢ noopobnoii ungopmayueii 06 ux npumeneruu. <PJIC — I[layuenm
2000» — nosoe, He umeroujee ananro208 ULIIOCMPUPOBAHHOEe NONYIAD-
Hoe uszoauue 01 nayuenmos, onucvisarouee mup JIC.

«Qunuknonenus jgekapcts 2002» — nepBasi poccuiickas SHIMKIONE-
st JIC, moproroenenHast Beaymmmu papmakonoramu Poccun. Conep-
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JKUT TTOAPOOHYIO HOBEHIITYI0 HHPOPMAIHIO 00 OTEUECTBEHHBIX U 3apy-
0exubIx JIC, KOTOpBIC POMAIOTCS B anTekax crpanbl, HaunHas ¢ 2000
rofa. Bkirouaer ommcaHus, XUMUYECKyr0 CTpykTypy JIC, cCHHOHUMEI 1
aHAaJIOTH, a TaKKe HO30JOTMYECKHN YKa3areib, BIEPBBIE MOCTPOCHHBIN
mo MexayHapomHoi kimaccudukammu Oome3Heir MKbB-10. «PJIC-CD:
Ounmkioneaus Jiekapcts 2002» BBITOMHEHA Ha KOMIIAKT-TUCKE. ITO
TIePBBIN pocCHicKmiA cepTuduitnpoBaHHbil M3 PD a1ekTpoHHBIH cripa-
BouHuK 0 JIC u ux npomBogurensx. OH obecrieunBaeT OBICTPBINA TOUCK
BCEOOBEMITIONIEH, TOCTOBEPHOH M aKTyalbHON MH(popMamuu 000 BceX
JIC, paspemiénupix Kk npuMmeHeHnto B Poccuu. ComepsKUT CBEICHHS O
1500 JIB u comeprkamux ux 6onee, uem 30000 srekapcTBEeHHBIX (HOpM.

st nocTrKeHUs CTPYKTYPHOM M HOMEHKJIATYPHOH COBMECTUMOCTH
¢ MESKIyHapOIHBIMHU KaTtayioramu — Kinaccudukaropamu JIC Bo BHU-
H® paszpadoran u 3apeructpuponan [occranmaprom PO Ne 844213 ot
24 pespans 1998 roga «Knaccudukarop gekapcTBeHHBIX cpencTs». OH
MPECTABISIET COOOH CIIOBApPh-CIPABOYHHK 10 HOMEHKIIAType OTede-
CTBEHHBIX M 3apy0exHbIX JIC, ydacTBYIONINX B TOPTOBOM 000OpOTE Ha
(hapmanieBTHaeckoM peiHKe Poccun. TlonokeHne o BBeIEHNUHU Kilaccu-
¢ukaropa yrBepxaeHo npukazoM M3 PD Nel67 ot 19 mas 1998 rona.
OH mupoko ucnoiabs3yercs B padore LleHTpoB hapmarieBTHIECKON HH-
(hopmanu B pa3nuyHBIX pernoHax Poccum.

Cosznanne HOBBIX oTeuecTBeHHBIX JIC, pacuinpeHie HOMEHKIIATy bl
JIC, 3aKkymaemMbIX IO HMITOPTY, HACTOSTENFHO TPEOYIOT OMpeneieHHON
nx muddepeHnuani 1 YCTAaHOBIEHHS CTENEHH BaXHOCTH B JIEKap-
CTBEHHOH Tepamuu. JTa pabora ObUTa MpoBeneHa MeXBEIOMCTBEH-
HBIM Hay4HBIM dKcniepTHBIM coBeToM 1o JIC B 1989-1991 rr. Bexymmm-
MU YYEHBIMH U CIEIAIMCTaMH TIPOBEICH SKCIIEPTHBIA aHAU3 OKOJIO
3000 mammenoBanuii JIC. B pe3ympraTre ObLIM BBIIEICHBI Hamboee
3¢ heKTUBHBIC, UMEIOIINE CTA0MIBHYIO MTEPCIIEKTUBY NaJbHEHIIIETO HC-
rontb3oBanms /84 Baxueimmx JIC, 149 nMMyHOOHOIOTHYECKUX TIpe-
MaparoB, MOTPEOHOCTH B KOTOPBIX HACEICHUS M YUPEKICHUN 31paBO-
OXpaHEeHUs JOIDKHBI yIOBIETBOPATHCS MOTHOCTHIO. YKa3aHHBIE Cpell-
CTBa BKJIIOYeHBI B «llepedeHs KU3HEHHO HEOOXOMUMBIX U BaXKHEHIIIHX
MIpenapaToB», KOTOPBIHA yTBepxkacH 3 ssaBapst 1992 . M3 PO B kauecTBe
HOPMaTHBHOTO JOKYMEHTa. DTOT MEPEeYeHb CHCTEeMaTHYECKH ITepecMa-
tpuBaiucs. B 1998 1., B Hero 60pu11 BKITtoueHB! 394 JIC, B 2000 1. oK0II0
350 JIC.

Hogrrit «Ilepedens >kM3HEHHO HEOOXOMMMBIX W BakHeHImux JIC»
ObLT yTBepkAEH pacropspkerneM [IpaBurensctBa Poccuiickoit ®ene-
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paruu ot 4 anpenst 2002 1. Ne425-P. On rimodaet oxono 500 JIC, ux
HOMEHKJIATypa 3HaYUTEIHHO JOTIOJTHEHA U MIPeTepIiesia OnpeeIEéHHbIC
HW3MEHEHMS [0 CPaBHEHUIO C mpenpiayummu nepednsmu. Kpome JIC
B TMEPEYCHb BKIIOYEHBI TAK)KE BAaKIMHBI, CBIBOPOTKH, HMMYHOTIIO0Y-
JIMHBI, TUATHOCTUKYMBI, TECT-CUCTEMBI. Y UpexKIeHUE TIePEUrCIIeHHBIX
IepeyHeil UMeeT OCHOBHYIO IIeJb — YJIYYIIUTh JIEKAPCTBEHHOE 00e-
crieuenne HacenmeHus Poccun. Bomemmue B Hux JIC mommKHBEI B TIep-
BYIO OYepe/lb 3aKyTaThCs ISl TOCYAapCTBEHHBIX HYX/I U BKIIIOUaThCA B
HOpPMAaTHBHEIE IOKYMEHTHI, pETHCTPUPYIOIINE JIEKApCTBEHHOE 00ecTe-
YeHHE MEIUIIUHCKUX YUPEKACHUN U JIbTOTHBIX KaTETOPUI HACEIeHUS
peruonoB Poccuiickoit @enepammm. CocTaBiieH mepedeHs mo hapMako-
normdeckort knaccudukanuu. Bee JIC pacnipenenens o 19 dapmako-
TepareBTHYECKUM TpymiaM. B coorBercTBru ¢ pexomernamusmun BO3
B OCHOBY TIepeYHs MOJI0KEHO MEKIYHAPOAHOE HETIAaTeHTOBAHHOE HaW-
menoBaane (MHH) nexapcrBennoro cpezcrsa. Ilocie Ha3BaHUSA HHIM-
BuayanbHoro JIB npuBenens BaxxHewue JID.

1.5. CTpyKTypa ynpaBneHusi U OCHOBHbIE€ HanpaBneHus
chapmaLeBTMHECKOM HAyKM

Hayunslie uccnenoBanus B odnactu papmannu B Poccuu mpoBoast-
csl I0 4 OCHOBHBIM HAIPaBIIEHUSIM: OPTraHU3AIMOHHO-9KOHOMHUYECKHE
HccaenoBanys, hapMarieBTHIecKas TeXHOJIOTHS 1 Onodapmarus, dhap-
MaIeBTHYECKasl XUMUS, U3ydeHHe JIEKApCTBEHHBIX paCTeHHA. DTH Ha-
MIpaBIIEHUS TECHO CBSI3aHBI MEXKIY COOOI.

UccnenoBanus B o0macTu (papManeBTHUECKOW XUMUHW HAIIPaBIICHBI
Ha u3bickaHre JIB cHHTeTHYeCKoro W MPHPOJHOTO MPOHUCXOKICHHS,
pa3paboTKy MeTofoB (apMarieBTUIeCKOro U 0modapMareBTHIeCKOro
ananm3a. OCHOBHas IpaKTHYCCKas IeIh OOIMHUX MpodieM dhapMareBTH-
YecKol XMUMHUU — co3/laHune u obecniedeHune kauectna JIC.

Pacmmpenne mpomsBonctBa u HoMmeHKNarypsl JIC, moBbIIeHHE
TpeOOBaHM K WX Ka4eCTBY, HEOOXOAMMOCTH OIEPATUBHOTO MOIyde-
HUSl Pe3yJabTaTOB KOHTPOJI HACTOSTENHHO TPEOYIOT WCIOJIH30BAHUS
COBpEMEHHBIX JOCTI)KEHUH B 00NMacTu XUMUM, GU3UKHA, MAaTeMaTHKH
IUTSL pa3BUTHS HCCIETOBAHUN B 00OMacTH (hapMaleBTHUECKOTO aHaJIH-
3a. [Ipuuém, pe3ynbrarbl ITUX UCCIIEIOBAHUM YpE3BbIYANHO BaXKHBI, HE
TOJIBKO JJISl TEOPHH U TPAKTUKHU (hapMaleBTHIECKOH XUMHUH, HO COBEp-
[IEHHO HEOOXOIUMBI JUTA JAIbHEHIIIETO Pa3BUTHS LIEJI0T0 psaa APYTHX
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(hapMarieBTHUECKUX HayK, T.K. HEBO3MO)KHO BECTH HCCIENOBAaHHSI Ha
COBPEMCHHOM YpOBHE B 00JaCTH TEXHOJOTHHU JICKapcTB, Omodapma-
1nH, papMakorHo3nu, GapMakKOKHHETHKH, TOKCUKOIOTHYECKOH XUMHN
0e3 mpeaBapuUTENHHON Pa3pabOTKH BEICOKOYYBCTBUTENBHBIX, TOUYHBIX,
OBICTPOBBIITOIIHUMBIX, CHEIH(YUIHBIX, SKOHOMHUYHBIX CITOCOOOB aHAIIU-
3a JIB u JI®.

OCHOBHBIM TapaHTOM BBICOKOTO KadecTBa JIC mpu cepuitHOM mpo-
H3BOJCTBE, obecmedeHUs X d(H(HEKTUBHOCTH U 0E30ITaCHOCTH IIPHME-
HEHUS SBIIETCS CTaHAaprTu3anus. [locToSHHOE MOMONHEHHEe HOMEH-
knarypsl JIC 3a cuer co3maHusi OTedecTBEHHBIX W 3apyOexnbix JIII,
HENpPepHIBHO BO3pacTarolue TpeOOBaHUA K KadeCTBY OOYCIIOBINBAIOT
HEOOXOAMMOCTh TIOCTOSIHHOTO COBEPIIEHCTBOBAHUSI CHCTEMBI TOCY-
IapCcTBeHHOU cranmapTu3anuid. Oco00 BaKHOE 3HAUYCHHUE UMEET CTaH-
JapTU3aIUsl B HAIIed CTpaHe B CBSI3U C KOPEHHBIM pedOpMHUPOBAHH-
€M 2KOHOMHKH, TIEPEXOAOM K PHIHOYHBIM OTHOIICHHSM. BEITyckoM U
peammzanueit JIC cranu 3aHUMATHCS TMPEANPHUATHS Pa3TUIHBIX (HopMm
COOCTBEHHOCTH, B T.4. M3 OTpaclieH, majekux OT (papMarieBTHIECKON
JesITEFHOCTH,; BO3pAcTaeT MOToK 3apyOexHbix JIIT oT Manmon3BecTHRIX
¢upM, HemocTaroueH ypoBeHb TpedoBanuii HJl x kauectBy JIC. Bee
yKazaHHBIE U ApyTHe (HhaKTOPHI HACTOATEIHHO TPEOYIOT HOBBIX ITOIXO-
1oB Kk oreHke kadectBa JIC, obecrednBaroninx ux BBHICOKYIO Te€pareB-
TUYECKYIO aKTHBHOCTh U 0e30macHOCTh. BOT mouemy cranmapTusanus
JIEKapPCTBEHHBIX CPEJICTB —3TO OAHO U3 BAKHEHIIINX HarpaBieHu# dap-
MaleBTUYECKON HAYKHU.

B nocnexnne rogp! 1 TOATBEP KIEHUST 000CHOBaHHOCTH BHIOOpA
(hapMakoriefHOTO METO/Ia OTIpeIeTICHHs ITOKa3aTelNeil 1 HOpM KauecTBa
JIC ucnoneiyercst Banunanus. OHa OCYIIECTBIAETCS MPH MTOATOTOBKE
@®C (OCII) ma nosseie JIC. Bamuparms MeTomoB (hapMaIeBTHUECKOTO
aHaim3a OblIa BIEpBBIC pentaMeHTupoBana gapmakoneeit CLIIA 24-ro
m3nanus u EBponetickoit papmakoneett 2000 T. ODC «Bamumanus dap-
MaKOIIEHHBIX METONOB» OyIeT BKIIOYEHA B OdepeqHOe m3maHue ¢ap-
Makonen Poccutickoit @eneparnun. OCHOBHAS 11EIb BAMIAIIAN — pa3-
paboTKa HOBBIX, COBEPIICHCTBOBAHNE M YHU(DUKAIUS CYIIECTBYIOIINX
crtoco0oB KoHTpoJs kadecTtBa JIC Ha OCHOBE BBIOOpA ONTHMABLHBIX
YCIIOBUI HCIONB30BAHMUS aHAIMTHYECKOTO METOMA JJIsl CTaHAapTH3a-
uuu JIB u JI® no xaxaomy pazneny HJ. Banumanuu nonseprarorcs
METObI, IPUMEHSIEMbIE IS UCIIBITAHUS MTOJUTMHHOCTH, YCTAHOBJICHUS
MIPENIENIOB COJEPXKAHUS TPUMeECEH, KOINYECTBEHHOTO OIpPEeeNICHUs:
JIB B cyOctannuu u B JI®, npumeceii 1 koHCEpBaHTOB B JID.
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Taxum oOpazom, Hapsay ¢ co3manueM HOBBIX JIC He MeHee Bax-
HBIM HAlpaBlIEHUEM DPa3BUTHs (apMaleBTHUECKOW XUMHH SBISIETCS
pa3paboTKa HOBBIX, COBEpPIIECHCTBOBaHNE, YHU(DUKAIUSA U BATUAALNS
CYIIECTBYIOIINX CIOCO00B KOHTpons kadectBa JIC Ha Bcex sTamax
pa3paboTKH, Mpou3BOICTBA U oOpameHus. Co3maHHble Ha OCHOBE CO-
BPEMEHHBIX METONOB croco0bl aHanmmu3a JIC SBIAIOTCS OCHOBOW ISt
YCTaHOBJIEHUS HOPM Ka4deCTBa M CTaHIAPTHU3allMH, 00eCIednBalonien
TepareBTHUECKYI0 aKTHBHOCTE u Oe3omacHocTh JIC. IlepcrnekTHBHBIM
COBpEMEHHBIM HalpaBJICHHEM SBISETCS pa3pabOTKa METOAMK aHAIH-
3a JIB B Omonorndeckux 0OBEKTaX, HEOOXOAMMBIX I MPOBEIACHHUS
ouodapmarieBTHIeCKnX W (HapMaKOKHHETHUCCKUX HCCIICIOBaHHM,
CyeOHO-XUMUYECKOH 1 HAPKOJIOTUIECKOH SKCIIEPTURHI.

1.6. CoBpemeHHble Npobnembl (hapMaLLeBTHHECKON XMMHMM

OCHOBHBIMH ITpoOIeMaMu (papMareBTHIECKON XUMUH SBIISIOTCS .

— CO37aHHe U HCCIIEeI0OBaHNE HOBBIX JIEKAPCTBEHHBIX CPEICTB;

— pa3paboTka croco0oB (hapMarieBTHUECKOTO U OHogapMaIieBTH-
YECKOTO aHaJIHn3a.

Co3nanue u ucciaenosanne HoBbIX JIC. HecMoTps Ha orpoMHEIi
apcenan umeromuxcsa JIC, mpobneMa M3BICKaHUS HOBBIX BBICOKOI(-
(hextuBHBIX JIB ocTaercs akTyaabHOM.

Poinp JIC HenpepbIBHO pacTeT B COBPEMEHHON METUITHHE. DTO BBI-
3BAaHO IEIBIM PSIIOM MIPUYWH, ITIABHBIMU M3 KOTOPBIX SBISIOTCS:

PAI TSDKEIBIX 3a0o0eBanuii He u3ineunBaromuxcs JIC;

— JwmTenpHOe nmpuMmeneHue psga JIC dopmupyer TolepaHTHBIE
MIaTOJIOTHH, 11 OOpBOBI ¢ KOTOPHIMU HeoOxoaumbl HOBEIE JIC ¢
WHBIM MEXaHU3MOM JICUCTBUS,

— TIPOLIECCHI HBOIOIUN MUKPOOPTaHMU3MOB MTPUBOJAAT K BOSHUKHO-
BEHUIO HOBBIX 3a00JIEBaHMMA, [Tl JISYCHHUS KOTOPHIX HY)KHBI d-
tdhexruBHBIC JIC;

— HEKOTophle M3 MpuMeHsseMbIX JIB BBI3BIBaOT MOOOYHBIC 3P dek-
THI, B CBA3HM C YeM HEOOXOAMMO CO3/1aBaTh Oojee Oe3omacHbIe
JIC.

Co3nanne Kaxa0ro HOBOTo opurnHansHoro JIB sBisiercs: pesyinbra-
TOM pa3BUTHS (yHAaMEHTATBHBIX 3HAHUN U JOCTIDKEHUN METUITMHCKUX,
OHMONIOTHYECKUX, XUMHYECKUX U JIPYTUX HayK, MPOBENCHUS HAIlPsKEeH-
HBIX IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHNM, BIOKEHHS KPYITHBIX MaTepH-
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ANBHBIX 3aTpar. YCIIeXu COBPEMEHHOH (hapMaKoTeparuy SIBUIIUCH CIIe/I-
CTBHEM DITyOOKHX TEOPETHUECKUX HCCIICOBAHMI TIEPBUYHBIX MEXaHU3-
MOB TOMEOCTa3a, MOJIEKYISIPHBIX OCHOB MAaTOJOTMYECKHX MPOIECCOB,
OTKPBITUS ¥ U3yYCHHUS (PU3HOIOTUICCKH aKTUBHBIX COSAMHEHHH (TropMo-
HbI, MEIHATOPbI, IPOCTATIAHIUHBI 1 JIp.). [T0IyIeHNIO HOBBIX XMMHOTE-
pareBTHYECKUX CPEICTB CIIOCOOCTBOBAJIH JIOCTHKEHHUS B H3yUIECHUH TIep-
BAYHBIX MEXaHU3MOB HH()EKIIMOHHBIX TPOIECCOB M OMOXUMHH MHKPO-
opranmmoB. Co3nanne HOBHIX JIB okazanmoch BOSMOXXHBIM Ha OCHOBE
TOCTIDKCHUH B OOJTACTH OPTaHUYECKOH M (papMareBTUICCKOW XUMHH,
WCTIOJTb30BAaHMUS KOMITIEKCa (PU3UKO-XUMHYECKUX METOJIOB, TIPOBEICHIUS
TEXHOJIOTUIECKHX, OWOTEXHONOTHYECKHX, OHO(hapMaleBTHUECKUX U
IPYTHX WCCIEAOBAHNN CHHTETUIECKUX U MIPUPOIHBIX COSTUHEHUI.

Bynymee ¢apmarieBTndeckoil XUMHUH CBS3aHO C 3alpoCcaMH MEIu-
LUHBI ¥ JaJbHEHIINM MPOTPECCOM HCCIENOBAaHUN BO BCEX YKa3aHHBIX
HaMpaBJIeHUAX. JTO CO3MACT MPEIIOCHUTKN U OTKPBITHS HOBBIX Ha-
mpaBieHui (hapMakoTeparu, morydeHns 0onee HU3NOIOTUIHBIX, 0e3-
BpenHbIX JIC Kak ¢ MOMOIIBI0 XUMIYECKOTO FITH MUKPOONOIOTHIECKOTO
CUHTE3a, TaK U IyTeM BblaesneHuss BAB 13 pacTUTENbHOIO WK KUBOT-
HOTO CBIphs. [IproputeTHs! pa3paboTky B 00IACTH MOTyUYeHUS WHCYIH-
Ha, TOPMOHOB pocTa, mpemnaparoB st jgedeHus CIIM/la, anxoromms3ma,
MTOTYYEHUS] MOHOKIIOHHATBHBIX TEJI. AKTUBHBIE UCCIIEIOBAHUS BEIyTCS
B 00JIaCTH CO3JaHMsI HOBBIX CEPIEYHO-COCYIUCTHIX, POTUBOBOCIIAIIH-
TENBHBIX, TNYPETUIECKUX, HEHPOJIEITHIECKUX, TPOTHBOAJUIEPTHUECKUX
(aHTHTHCTaMHUHHBIX) CPEICTB, UMMYHOMOIYJIATOPOB, & TAK)KE MOJTYCHH-
TETUYECKUX aHTHOWOTHKOB, I1e()aOCIIOPHHOB M THOPHUIHBIX aHTHOWO-
THKOB. Hanbomee mepcrekTuBHO co3nanue JIB Ha 0CHOBE UCCITeI0OBAHMUS
MIPUPONHBIX TIENTHIOB, MOJIWMEPOB, TOIHACAXapUAOB, TOPMOHOB, (ep-
MeHTOB U Apyrux bAB. Upe3BrI4aifHO BaXKHO BBIIBJICHHE HOBBIX (hapMa-
KO(pOpOB M IIeICHAIIPABICHHBIN CHHTE3 ToKojieHu JIB Ha ocHOBe ere
HE UCCIIeJOBAHHBIX apPOMaTHYECKUX U T€TEPONNKIMYECKIX COEIMHEHHIH,
POACTBEHHBIX OMOJIOTUYECKUM CHCTEMaM OpraHu3Ma.

[Tomyuenne HOBBIX cuHTeTHYecKuX JIB mpakTrueckn 6e3rpaHnyHoO,
TaK KaK YMCJIO CHHTE3UPYEMBIX COEMHEHUI BO3PACTAET C YBEIHMUEHH-
€M UX MOJIEKYISIpHOH Macchl. Hampumep, kommdecTBo gake Hanboiee
NPOCTEUIIINX COEAUHEHUM YIIepoJia ¢ BOAOPOAOM C OTHOCHUTEIHLHOM
MOJIEKYJIsIpHOM Maccoi 412 mpeBbItiaeT 4 MIIp/. BEIIECTB.

B mocnemnue rogpl M3MEHWIICS TMOAXON K MPOIECCY CO3MaHUS U
nccienoBanusi cuaTerndeckux JIB. OT 4mMcTO SMIMPHYECKOTO METO-
Ia «rpo0d W OMTMOOK» HCCIIeMOBATEId BCe OOMIBINE MEPEXOAAT K HC-
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MOJIb30BAHUIO MATEMAaTHYCCKIX METOJIOB IIAHUPOBAHUS U 00pabOTKH
PE3YNIbTaTOB JKCIICPUMEHTOB, MPUMEHEHUS COBPEMEHHBIX (DH3HKO-
XUMUYECKHX METONI0B. Takoil moaxo/1 OTKPhIBAET MIMPOKHUE BO3MOXKHO-
CTH IIPOTHO3MPOBAHUSI BEPOSITHBIX BUJIOB OMOJIOTHYECKOH aKTUBHOCTH
CHHTE3WPOBAHHBIX BEIECTB, COKPAILEHHS CPOKOB co371anus HOBBIX JIC.
B nepcriextuBe Bece Oomnbliee 3HaueHNe OyAeT IproOpeTaTh CO3/IaHne U
HakKoIJIeHne OaHKOB NaHHBIX U1t DBM, a Takxke ncnons3zoBanne OBM
JUIS YCTAHOBIICHHS 3aBUCHMOCTH MEXIYy XUMHYCCKHM CTPOCHUEM W
(hapMaKoIOTrHYECKUM JCHCTBHEM CHHTE3MPYEMbIX BellecTB. B koHeu-
HOM cYeTe, 3TH paOOThI JOJDKHBI IPUBECTH K CO3JAHUIO O0IIEH Teoprun
HAINpPaBICHHOTO KOHCTPyHUpoBaHus 3QQekTuBHbIX JIB, pojcTBEeHHBIX
cHCcTEeMaM OpraHU3Ma YeIoBeKa.

Cosnanvie HOBbIX JIC pacTUTEIHHOTO U JKUBOTHOTO MPOUCXOKIICHUS
CKJIaJIbIBACTCS M3 TAKMX OCHOBHBIX (PaKTOPOB, KaK MOUCK HOBBIX BHJIOB
BBICIIMX PACTEHHM, UCCIICOBAHUE OPTaHOB M TKaHEW JKUBOTHBIX WU
JPYTHX OPraHU3MOB, YCTAHOBJICHUE OMOJIOTHYECKON aKTUBHOCTH CO-
JepIKANIUXCS B HUX XMMUYECKHX BEIICCTB.

Hemanoeasicnoe 3nauenue umerom maroice u3y4eHue Ho8blx UCHoy-
HUuKo8 nonyuenusi JIB, wupokoe ucnonv3osanue 0is ux npouzso0Ccmea
0mMx0008 Xumuueckol, nuuesol, depedoobpabamoisaiowell u Opyeux
ompacnei npomvluieHHocmu. Omo HanpasieHue umeem Henocpeo-
CMBEHHYIO C6513b C IKOHOMUKOU XUMUKO-(PaAPMaye6muiecKol npombli-
nenHocmu u 6ydem cnocobcmeosams cHudicenuio cmoumocmu JIC.
Oco0eHHO TIEPCIEKTUBHO HCIOJB30BaHWEe I co3manms JIB compe-
MEHHBIX METOJIOB OMOTEXHOJIOTMH U TEHHON MHXECHEPUH, KOTOphIE Ha-
XOJIAIT BCe OoJiee NIMPOKOE IPUMEHEHHE B XUMUKO-(papMarieBTHIeCKOn
MIPOMBIIIIEHHOCTH.

Taxum o6pa3oM, coBpeMeHHast HoMeHKIaTypa JIC B pa3smuaHbIX dap-
MaKOTEpaNeBTUUECKUX TPyIax TpeOyeT NalbHEHINEero paciivpeHus.
Co3naBaembie HOBbIE JIC TOJBKO B TOM CITydae SIBJISIFOTCSI IEPCIICKTHBHBI-
MH, €CJTH TT0 CBOCH 2PPEKTHBHOCTH U O€30ITaCHOCTH OHH TIPEBOCXOIAT
CYILECTBYIOIIHUE, a TI0 KAYECTBY COOTBETCTBYIOT MUPOBBIM TPEOOBAHUSIM.
B perreHnu 310# Ipo0OIeMbl BaXKHAS POJTb IPUHAUICIKUT CIICIHATACTAM
B 00J1acTH (papMareBTUIECKON XUMHUH, KOTOPast OTpakaeT OOIIECCTBCHHO-
MEIUIMHCKYIO 3HAYMMOCTh 3TO# Hayku. Hanboree mupoko ¢ yyactiem
XHMUKOB, OHOTEXHOJIOTOB, (hapMaKOJIOTOB M KIIMHUAIIUCTOB KOMIUICKCHBIC
HCCIIEIOBAHMUS B 00JIACTH CO3aHMS HOBBIX BRICOKOA(PGekTrBHBIX JIC Be-
nyTest B pamkax mompnporpammbl 071 «Co3znarne HOBbIX JIC MeTomamu
XHUMHUYECKOTO U OUOJIOTHYECKOTO CHHTE3a%.
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Hapsimy ¢ TpagummonssiMu paboTamu o ckpruHUHTY BAB, HeoOxo-
JFIMOCTH TIPOIOKEHUS KOTOPBIX OYEBH/IHA, BCE OOJBIHNIA yIEIbHBIN BeC
MIPUOOPETAIOT KCCIIEIOBAaHNS TI0 HAIlPaBIICHHOMY CHHTe3y HOBBHIX JIB.
Takue paboThl 6a3UPYIOTCA HAa M3yYEHHUH MeXaHn3Ma (hapMaKOKHHETHKU
n MerabomsMa JIC; BBIIBICHUM POH SHIOTCHHBIX COCIMHCHUA B OHO-
XMMHYECKHX TPOIIECCax, OMPEASISIIONINX TOT WIIH HHON BHJ (PU3HOIOTH-
YEeCKON aKTUBHOCTH; HICCIIEIOBAHUSI BOBMOXKHBIX ITyTEH WHTHOMPOBAHHMS
WIA aKTHBaIK (PEpMEHTHBIX CHUCTeM. BayKHEHIel OCHOBOHM CO3maHHS
HOBBIX JIC sBIsieTcss MOTUGHKAINA MOJCKYN W3BeCTHBIX JIB wmim mpu-
poanbix BAB, a Takke 3HAOI€HHBIX COSAMHEHUN C yYETOM UX CTPYKTYp-
HBIX 0COOCHHOCTEH 1, B YaCTHOCTH, BBEIICHHE «(hapMaKo(hOPHBIX» TPYII,
pa3paboTka mposekapcts. [Ipu paspadortke JIB HeoOXomMMO TOCTHTATh
TOBBIIIEHUS] OMOOCTYITHOCTH M M30MPATEIbHOCTH PETYAHPOBAHUS TPO-
JOJDKATENIBHOCTH JISHCTBHS MyTEM CO3IaHHs TPAHCIOPTHBIX CHCTEM B
opraansme. sl HampapJIeHHOTO CHHTE3a HEOOXOIMMO BBIIBISTH KO-
PEISIIMOHHYIO 3aBUCHMOCTh MEXIy XUMHUYECKOH CTPYKTYpOH, (H3HKO-
XMMHYECKIMH CBOHCTBAMH 1 OHOJIOTMYECKON aKTUBHOCTHIO COSAMHEHUH,
WCTIONB3YA I KOHCTpYyHpoBaHus JIB KOMIIBIOTEpHBIE TEXHOIOTHH.
3a mocnemHrue TOABl CYIMIECTBEHHO H3MEHWIACh CTPYKTypa 3a0o-
JIEBAaHWA W SMUIEMHUONIOTHYECKass 0OCTaHOBKa. YKa3aHHbBIE (aKTOPHI
OTIpeNeNviii HOBbIe HampaBieHus: noucka JIC. Bo3Hukima Heobxonu-
MOCTb paciipernss HoMeHKIaTypol JII1 1uis reuenns pa3audHbIX BUAOB
CEepIICYHO-COCYIUCTRIX 3a00JIeBaHuil (aTepOCKIePO3, apTepruaibHas 'H-
neprensus, UBC, HapyIIeHns: CepAeIHOro pruT™Ma), OOIe3HEl OIMOpHO-
JIBUTATEJIbHOTO armapara (apTpuThl, 3a00JieBaHHs [MO3BOHOYHHKA),
3aboneBanuii JerkuX (OpOHXHUTHI, OpoHXHanbHas actMa). OCHOBHBIM
MTOJIXOJIOM B 9TOM HAIPaBIICHUH SBISIETCA TIOUCK MSTKOIEHCTBYIOIIMX
JIC, He BBI3BIBAIOUINX PE3KUX M3MEHEHWH OCHOBHBIX (DYHKIIMA Oopra-
HH3Ma, TIPOSBIISIONINX JICUCOHBIH 2P dEKT 3a CUET BIUSIHHAS Ha METa0o-
JUYECKHe 3BeHbsI IMaToreHe3a 00Ie3Hu.
OCHOBHBIMY HaIlpaBJICHUSAMH ITOMCKA HOBBIX M MOJIEPHU3AIINN Me-
tomruxcs JIC sBnstoTces:
— cHHTe3 OHOPETYISTOPOB M METAa0OJHTOB JHEPTETUYECKOTO U
IJIACTUYIECKOTO OOMEHa,;

— BBISIBJICHHE MOTEHIIMAIBHBIX JIB B X0/Ie CKpHHHUHTA HOBBIX TPO-
IYKTOB XUMHUYECKOTO CHHTE3a,

— CHHTE3 COEIVHEHHI C IPOrpaMMHPYEMBIMH CBOHMCTBAMHU (MO-
TUUIIPOBaHUE CTPYKTYPHI B M3BECTHBIX psigax JIB, pecunres
NPUPOAHBIX HUTOCYOCTAHIIN, KOMITBIOTEPHBIH TOUCK BAB);
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— CTepeOCeeKTHBHBIN CHHTE3 dyTOMEpPOB M HanOojIee aKTHBHBIX
KOH(popMaIuit ConnaabHo 3HaUNMbIX JIB.

Pa3paGoTka cnocoGoB ¢gapManeBTHYeCKOro W OHodapmaieB-
THYECKOT0 aHajm3a. PerieHne 3TOH BaXKHOW MPOOIEMBI BO3MOXKHO
TOJILKO Ha OCHOBE MPOBeIeHNs (pyHIaMEHTAIBHBIX TEOPETUIECKUX HC-
CIIeIOBaHUH (PU3NIECKUX M XUMHUIECKUX cBOHCTB JIB ¢ mmpokum npu-
MEHEHHEM COBPEMEHHBIX XUMHYECKHX U (PU3UKO-XUMUYECKUX METO-
noB. Mcronp30BaHne STHX METOMIOB JOJKHO OXBAaTHIBATh BECH MPOIIECC
0T co3maHusl HOBBIX JIB 10 KOHTpOMNS KauecTBa KOHEYHOTO MPOAYKTA
mpousBozcTBa. Heobxomuma Takske pa3paboTka HOBOWM M yCOBEpIIECH-
CTBOBaHHOW HOpMaTHUBHOM JIokyMeHTaruu Ha JIB u JI®, orpaxkaronieit
TpeOOBaHMA K UX Ka9eCTBY M 00ECIEUNBAIOIIeH CTaHAaPTH3AIINIO.

Ha ocHoBe Hay4HOTO aHaJHM3a METOOM SKCIIEPTHBIX OI[EHOK BBISIB-
JIeHbl HanOoJee MePCIeKTHBHBIE HAPaBICHHUS MCCIEIOBaHMA B 00a-
cTH (papMameBTUYECKOTO aHanmn3a. BaxHOe MECTO B 3THUX HCCIIE0Ba-
HUAX OyIlyT 3aHUMaTh pabOTHI IO TOBHIIIEHHIO TOYHOCTH aHAIN3a, €TO
CHenM(PpUIHOCTH W YYyBCTBUTEIHFHOCTH, CTPEMJICHHE aHAIN3HPOBATH
OuYeHb MaJble KoauuecTBa JIB, B ToMm uucnie B 01HOH 103€, a TAKKE BbI-
TIONTHATH aHAJIN3 aBTOMATWYEeCKH U B KOPOTKHE Cpoku. HecomHeHHOE
3HAYEeHNE MPUOOPETaeT CHIDKEHUE TPYIOEMKOCTH M TOBBIIIEHUE KO-
HOMHYHOCTH METOAMK aHaimu3a. [lepcnexTnBHa pazpaboTka yHUDHUITH-
POBaHHBIX METOWK aHaiw3a rpynn JIB, 00beqMHEeHHBIX POICTBOM XH-
MUYECKOH CTPYKTYPHI Ha OCHOBE HCIIOIb30BaHUS (PH3UKO-XUMHIECKHIX
METOZOB. YHU(UKAIMSA CO3/1aeT OONbIINEe BO3MOXHOCTH MOBBIIICHHUS
MIPOM3BOAUTENBHOCTH TPY/la XUMHUKA-aHATTUTHKA.

B Ommkaiimyie TOmbl COXpaHSAT CBOE 3HAYCHWE XHMUYECKUE TH-
TPUMETPUYECKHE METOABI, HMEIOIINE PSiJ MOIOKUTENBFHBIX CTOPOH, B
YaCTHOCTH BBICOKYIO TOYHOCTH orpenienennid. Heo6xoanmo Takxe BHe-
IpATh B (hapMareBTHUECKAN aHAIN3 TaKue HOBBIE TUTPUMETPHUECKHE
METOIbI, Kak Oe30ropeTouHoe W OC3MHAMKATOPHOE THTPOBAHUE, THD-
JEKTPOMETPUIECKOE, OMaMITIEpOMETPUIECKOE B APYTUE TUITBI TATPOBA-
HUS B COYETAHHUH C ITOTCHIIMOMETPHEN, B TOM YHCIIE B AByX(a3HBIX U
Tpex(a3HbIX CHCTEMaX.

B xummgeckoM aHaM3€ B ITOCIEIHIE TOIBI HCITOIB3YIOT BOJIOKOHHO-
ONTHYECKUE CCHCOPHI (03 MHIMKATOPOB, (IIYOPECIICHTHBIC, XEMUITIO-
MHHECIIEHTHbIE, OHOCeHCOPBI). OHU TA0T BOZMOKHOCTD JMCTAHI[HOH-
HOTO U3Y4EHUS MTPOIECCOB, TO3BOJISIOT ONPEIENSITh KOHIIEHTPAIHIo 0e3
HapyIICHUS COCTOSIHHUSA ITPOOBI, CTOMMOCTD NX CPAaBHUTEIHLHO HEBEIIHKA.
JanbHeliniee pa3BuTHe mMoTydar B (papMarieBTHIECKOM aHaln3e KHHe-
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TUYECKUE METO/BI, OTIIMIAIOIINECS BEICOKOH TyBCTBUTEIHHOCTHIO, KaK
P UCIIBITAHUHU YUCTOTHI, TAK M KOJTMYECTBEHHOM OIIPE/IEIICHHUH.

TpymnoeMKoCTs ¥ Majasi TOYHOCTh OMOJOTHYECKHX METOJOB HCIIBI-
TaHWH BBI3BIBAIOT HEOOXOAMMOCTE 3aMEHBI UX 00Jiee OBICTPBIMU U UyB-
CTBUTEIFHBIMU (DU3MKO-XUMHYECKUMU MeTofaMu. V3ydenue ajexsar-
HOCTH OMOJOTHICCKUX M (U3UKO-XUMHUIECKUX CcIoco0oB ananmmsa JIC,
comepxkamux (hepMeHThl, OeKH, aMIHOKHACIOTHI, TOPMOHBI, TJIHKO3H-
IIbI, aHTHOMOTHUKN — HEOOXOMUMBIHN ITyTh COBEPIICHCTBOBAaHUS (hapma-
neBTHYeckoro ananmsa. B mpencrosmme 20-30 et maBeHCTBYIOMIYIO
POTB 3aliMyT ONTHYECKHE, AIEKTPOXUMHUYECKHE U OCOOCHHO COBpEMEH-
HBIE XpoMaTorpapuIecKre METO/IbI, KaKk Han0oJIee TIOTHO OTBEYArOIIre
TpeboBaHMsIM (hapMalieBTHUECKoTo aHanu3sa. [lonyuam pazeumue pas-
JUYHble MOOUpUKAYUYU SMUX MemOo008, HANpUMep PA3HOCMHASL CheK-
mpockonus muna ou@@epenyuanbHol u npousso0HOU CneKmpogo-
momempuu. B obracmu xpomamoepaghuu Hapsaoy ¢ 2a30:4CUOKOCHMHOU
(I7KX) 6ce 6onvuuil npuopumem npuobpemaem 6bicokodIpphexmusnast
arcuoxkocmuas xpomamozpagus (BOIKX).

JloOpokauecTBEHHOCTh MOIy4YaeMbIX JIB 3aBHCHT OT cTeleHHn 9u-
CTOTBI HCXOJHBIX MPOIYKTOB, COONIONCHHUS TEXHOIOTHYECKOTO PEXH-
Ma # T.1. [loaToMy BakKHBIM HampaBICHHEM HCCIEIOBaHUN B 00JacTH
(hapMarieBTHYECKOTO aHaIM3a SBJISCTCS pa3paboTKa ClIocOOOB KOHTPO-
JIsl Ka9eCTBa MCXOIHBIX M MIPOMEXYTOUHBIX MPOAYKTOB Noydenus JIB
(mocTamuitHBIA KOHTPOJIb MPOM3BOACTBA). DTO HAIPABICHHE BHITCKACT
13 TpeOOBaHUH, KOTOPHIE MPEABIBISIOT K mpon3BoacTBy JIC mpasmina
GMP. B 3aBoACKHX KOHTPOIBHO-aHAIUTHIECKUX JTab0opaTopusx OyayT
pa3BHUBaThCS AaBTOMATHYECKHE METObl aHAIN3a. JHAYUTEIHHBIE BO3-
MOXKHOCTH B 3TOM OTHOIIIEHWW OTKPBIBAET MCIIOJIb30BAHUE aBTOMATH-
3WPOBAHHBIX MMPOTOYHO-HHXKEKITUOHHBIX CUCTEM AJISI KOHTPOJS, a TaK-
ke KX u BOXX mnst cepuitroro korTpoist IJIC. Crnenad HOBBIH mar
Ha MyTH TOJHON aBTOMAaTHU3alli{ BCEX OTeEpaIfil BHIIOJHEHUS aHAJIH-
3a, B OCHOBE KOTOPOTO JIEXKHT UCTIONB30BaHUE Ta00paTOPHBIX POOOTOB.
PobotoTexnnka Hamuia yxe MAPOKOE HUCIOIb30BAHNAE B 3apyOeIKHBIX
J1abopaTopHsaX, OCOOCHHO IS OCYIIECTBICHHS ITPOO00TOOpa, MOATo-
TOBKH P00 U IPYTHX BCIIOMOTATEIbHBIX OTIEPAITHiA.

JlanpHEHIIIero coBEpPIICHCTBOBAHUS MOTPEOYIOT CIIOCOOBI aHaIHM3a
TOTOBBIX, B TOM YHCJIe MHOTOKOMIOHEHTHBIX JID, BKITto"as a’po3ond,
IJ1a3HbIE TUICHKH, MHOTOCIIOMHBIE TabneTku, craHcyibl. C 3TOH Henbio
IIMPOKOE MPUMEHEHNE TOIy4aT THOPUAHBIE METOIbI, OCHOBAHHBIE Ha
COYETaHWU XpOoMaTorpa(uu ¢ ONTUIECKUMH, IEKTPOXUMUIESCKUMHE U
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IpyruMu Metomamu. He moTepsieT cBoero 3HadeHHs SKCIPECcC-aHallu3
JI® mHIMBHIYaIHHOTO HW3TOTOBIEHHS, 37€Ch HA CMEHY XUMHYECKHM
MeToZaM Bce Iupe OymyT MpUXOAUTh (PU3UKO-XUMUYecKue. BHempe-
HUE MPOCTHIX U JOCTATOYHO TOYHBIX METOJUK PE(PAKTOMETPHUIECKOTO,
nHTEP(HEPOMETPUUECKOTO, TTOISIPUMETPUIECKOTO, JTIOMUHECIICHTHOTO,
(hOTOKOIOPUMETPHYECKOTO aHANN3A U IPYTHX METOIOB MTO3BOJISIET TI0-
BBICUTh OOBEKTHBHOCTh M YCKOPUTH OIEHKY KadectBa JID, m3roras-
JTUBAaEMBIX B anTeKaxX. Pa3paboTka TakuX METOAMK MpHOOpeTacT 00Ih-
IIYI0 aKTYaJIbHOCTh B CBSI3M C BO3HUKIIIEH B MOCIEAHHUE TOABI IpobIie-
Moit 60pr0sI ¢ dhamscudukanuert JIC. Hapsay ¢ 3akoHOmATETHPHBIMA H
MIPaBOBBEIMH HOPMaMH COBEPIICHHO HEOOXOIUMO YCHIIEHHE KOHTPOIIS
3a kauecTBoM JIC 0TedeCcTBEHHOTO 1 3apyOeKHOTO IMTPOU3BOJICTBA, B T.4.
JKCIPeCcC-METOIaMHU.

Upe3BpI4aifHO Ba)KHBIM HAIPABIIEHUEM SABIISIETCS HCIOIB30BAHHE
Pa3IMYHBIX METOAOB (papManeBTUUECKOTO aHaIN3a I UCCIeIOBaHUS
XUMHYECKHX MPOIIECCOB, Tpoucxonanux npu xpanenun JIC. [Tosnanne
STHX MPOIECCOB aeT BO3MOXKHOCTH PEelIaTh TaKue aKTyalbHBIE TPO-
onempl, kak cradmnuzanus JIB u JI®, pazpaboTrka HaydHO 000CHOBAH-
HbIX ycnosuid xpaneHus JIC. [Ipaktudeckas nenecooOpa3HOCTh TaKHX
WCCIIEIOBaHUH MTOATBEP)KIACTCS NX SKOHOMHYECKONH 3HAYUMOCTEIO.

B 3agauy OmodapMarieBTHIECKOro aHajan3a BXOAHUT pa3padoTka
croco0oB ompezeneHrs He Tonbko JIB, HO M uX MeTa0oIUTOB B OHO-
JIOTHYECKHX XKHUAKOCTAX M TKaHAX opraHusma. J{is pemerus mpoOieM
ouodapmariy 1 GpapMakKOKHHETHKA HEOOXOMUMBI TOUYHBIC U TyBCTBH-
TeNbHbIe (PU3NKO-XUMUYECKHe MeTOIbI ananu3a JIB B Onomorndeckux
TKaHSAX U JKAOKOCTSAX. Pa3paboTka Takux METOANK BXOIUT B KPYT 3a/1ad
CIIEITHATICTOB, paboTaronuX B 00acT (papMarieBTHIeCKOTO U TOKCH-
KOJIOTHYECKOTO aHAIIN3a.

JanpHeitmee pazButHe (hapMareBTHIECKOro U OnodapmareBTrye-
CKOTO aHaJIN3a TECHO CB3aHO C MPUMEHEHHEM MaTeMaTndecKuX METO-
JIOB JIJIs1 OITUMU3AINH CTI0c000B KOHTpOoutst KadecTBa JIC. B pazmianbix
obmacTsax gapmanuu yxe UCIOIB3YI0T TEOPUI0 HH(OPMAITHH, a TAKKe
TaKhe MaTeMaTU4IeCKHe METO/IbI, KaK CUMIUIEKCHAS! ONTHUMHU3AINS, JTH-
HeWHOoe, HEeMHEHHOe, YUCICHHOE IPOrpaMMHUpPOBaHKe, MHOTO(aKTOp-
HBI 9KCIIEPUMEHT, TEOPHS PACIIO3HABaHUS 00Pa30B, PA3IWUHBIE IKC-
MIEPTHBIE CUCTEMEI.

MaremaTtrueckne MeTOIbl TUTAHWPOBAHUS SKCIIEPUMEHTA TTO3BOJIS-
10T (hOpMaIIN30BaTh MPOIENYPY UCCIETOBAHUS TON HITH HHON CHCTEMBI
Y TIONyYUTHh B UTOTE €€ MaTeMaTH4ecKyr MOJETh B BUIC YPaBHEHUS
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perpeccu, KOTopoe BKIIFOYaeT Bce HanOoIee CyIecTBeHHbIE (PaKToOpHI.
B pesynbrare mocTuraeTcs ONTHMH3AIMS BCErO MpoIecca M yCTaHaB-
TUBaeTCs Hanbosee BEPOSTHBII MEXaHN3M ero (PyHKITMOHHPOBAHUS.

Bce uawge cospemennvie Memoowl ananuza covemarom ¢ npumeHe-
HUeM 3N1eKMPOHHO-8bIYUCTIUMENbHOU MEXHUKU. Mo npugeio K 603-
HUKHOBEHUIO HA CMbIKe AHATUMUYECKOU XUMUY U MAMeMamuKy Ho8ou
Hayku —xemomempuxu. OHa 0CHOBAHA HA WUPOKOM UCNONb308AHUU Me-
MO0008 MamemMamuyeckoli CmamucmuKky U meopuu uLgopmayuu, npu-
menenuu IBM na paznuunvix cmaousx evloopa memooa anaiusd, e2o
onmumuzayuu, 06padbomKu u UHmMepnpemayuu pe3yibmamos.

Becvbma nokazamenvhoti xapakmepucmukol COCMOAHUSL UCCAe00-
8aHUll 8 obnacmu gapmayesmuiecko2o aHAIU3d AGIAeMcsi OMHOCU-
MeNbHASL Yacmoma NPUMEHEHUs PAa3IUYHbIX Memo0os. Ilo oannbim
na 2000 200 6 Poccuu nabniooanrace meHOeHyuss K CHUMNCEHUINO UC-
nonvzosanus xumuueckux memooos (1,7%, exarouas mepmoxumuio).
Taxou orce npoyenm ucnoiv3o8anus memooos HK-cnexkmpockonuu u
YD-cnexmpopomomempuu. Haubonvwee uucno uccnedosanuii (54%)
BbINOTHEHO C UCHONb30BAHUEM XPOMAMOpaADUUECKUX Memo008, 0Co-
benno BOIKX (33%). Ha donto Opyaux memooos npuxooumcs 23% evi-
noaHenHwlx pabom. llpaxmuuecku aHar02UMHA CUMyayus ¢ 4acmomou
npumenernust memooog ananuza JIC 3a pybesxcom. CnenoBaTebHO, H
B Poccuu u 3a pybOexxoMm HabmromaeTcss cTabmiIbHAs TEHISHITUS K pac-
IIMPEHUIO UCIIONB30BaHMsA XpoMarorpaduueckux (ocoderno BIXKX)
1 aOCOPOIIMOHHBIX METOJIOB JIJISI COBEPIIICHCTBOBAHUS M YHUGDUKAIINH
MeTonoB aHanmza JIC.

ComnocrapneHne HaIIPaBIEHHOCTH HayYHBIX UCCIIEIOBAHMA 1 pa3pa-
0OTOK, TPOBOAMMEIX B Poccuu 1 B MUpOBOH (hapMarieBTHUECKOM HayKe,
MTO3BOJISIET CHIEATh 3aKIIOYEHHE, YTO POCCHIICKHE Y4EHBIE PabOTaoT
HaJ aHAJIOTUYHBIMH MPpoOJIeMaMu Ha COBpEMEHHOM ypoBHeE. [1o Heko-
TOPHIM HAyYHBIM ITPOOJIeMaM Pe3yNbTaThl HCCIEOBAHUN OTEUeCTBEH-
HBIX YYEHBIX OTIEPEKa0T MUPOBYIO HAyKy, YTO ITOJTBEPKAAETCS ITaTeH-
TaM{ Ha U300pETeHHsI U Pe3yJbTaTaMHt BHEJIPEHHUS B TIPAKTHKY.

Haunbonee npuoputeTHRIMA HayYHBIMU HaNPaBICHUSAMA B 00IaCTH
(hapmarieBTHUCCKON XUMUHN Ha Onmxkaitimme 5-10 jreT SBIsIoTCs: CHATE3
s pexTrBHBIX BAB XuMIYeCcKUMH, MEKPOOHOIOTHYECKIME 1 TEHHO-
WH)XXEHEPHBIMHU MeToamHu; uccienoBanne bAB, conepxamuxcs B pac-
TUTEBHOM Y )KHBOTHOM CHIpbe, 1 noiryuenue u3 Hero JIC; pazpaborka
Y COBEpPIIIEHCTBOBaHUE crioco00B ananmu3a JIB ¢ yueTom coBpeMeHHBIX
TpeOOBaHMIA K MX Ka4eCTBY; CO3/TaHNE BHICOKOI(PPEKTHBHBIX METOIUK
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koHTpOJs JIC ¢ Mcnonp30BaHNEM COBPEMEHHBIX (PH3UKO-XUMHYECKHIX
1 OMOJOTHMYECKUX METOJIOB, KOTOpPHIE IO3BOJIAT MOBBICUTH KadyeCTBO
nccienyemsix JIC, 000CHOBAThH YCIOBHS XpaHEHHUS M CPOKH TOAHOCTH,;
WCCIIeIOBaHUS B 00JIACTH CTaHIAPTU3ALNU B coBepiieHcTBoBanus H/I,
ITyTeM BKITFOUeHUST HOBBIX MeToanK B @C, OCII, MeTonnueckue peko-
MEHAANU I MPAKTHIECKUX PaOOTHHUKOB; pa3paboTKa M COBEpIICH-
CTBOBaHHUE CIOCOOOB XHMHKO-TOKCHKOJIOTHYECKOTO W OmodapmarieB-
TUYECKOTO aHaJIH3a.

Taxum 00pa3oM, OCHOBY METOAOIOTHH (apMaIleBTUIECKONH XUMHUH
COCTaBIISIET KOMILIEKC (PU3NIECKUX, XUMHUYECKUX, (PH3UKO-XUMHUIECKHX,
OMoJIOTHYECKHUX B Oro(dapMaIieBTHIeCKUX METO0B. OHH HCITONB3YIOT-
Csl TIpY pEIIeHUH COBPEMEHHBIX MTPobieM (papMareBTHIeCKON XUMHIH.

1.7. Ponb aHanMTM4YeCKMX METOROB B Npolecce CO3faHMs
M mccnegoBaHms HoBbix JIB

AHanu3 urpaeT BaxXKHYIO POJib Ha BCEX 3Tanax co3iaHusi HoBbix JIB.
Ha sTtame momyduenus noreHnuansHeix JIB HEOOX0MMMO BBITIOTHEHHE
AJIEMEHTHOTO aHalln3a HOBOTO COEAMHEHUS, IPOBEICHIE XUMIIECKOTO
1 (PU3UKO-XUMHUYECKOTO aHaIu3a I onpeeneHus (yHKIMOHAIBHBIX
rpynm. PesynasraTel aHaMUTHYECKUX HCCIEIOBAHUHA WCHOIB3YIOT IS
YCTaHOBJIECHUSI XUMUYECKON CTPYKTYPHI BEIIECTBA.

Ha cragnm oTpaboTKH TEXHOIOTHYECKOTO PeXMMa CHHTE3a HOBOTO
JIB B ycioBusax nmaboparopud 3aaada aHAIATHKA 3aKITI0YaeTCs B pas-
paboTKe croco0O0B aHAIM3a UCXOAHOTO CHIPHS M MTPOMEXKYTOUHBIX TIPO-
IYKTOB CHHTE3a, €CIIM Ha HUX OTCYTCTBYIOT TEXHIHUECKHE YCIOBHS WA
npyras HJ[. OTu uccnemoBaHus CIIy>kKaT OCHOBOH IJIs pa3pabOTKH pe-
IJIaMEHTa MTPOU3BOJICTBA M KOHTPOJISI TEXHOJIOTHYECKOTO TIpoIiecca KaK
Ha CTaJIuM KCIIEPUMEHTAIBHOTO, TaK U CEpUMHOTO Mpor3BoacTBa JIB.

IIpombinuieHHOE noMy4YeHue JIB —kak mpaBuiio, IpoLecc MHOIOCTa-
muitHBIH. OH BKITIOYaeT MOATOTOBKY CHIPbS, CHHTE3, BBI/ICTICHHE, OUUCT-
Ky, KOHTpOJIb KauecTBa nosyueHnoro JIB. IIpouecc cunresa umeer psijg
ocobeHHOCTe. McxomHoe chIphbe, TOOOYHBIE TPOIYKTHl CHHTE3a, Oy~
NPOAYKTHI OTACNIBHBIX CTaJUi MOTYT 3arpsi3HATh CUHTe3upyemoe JIB.
[TomynpoayKTHl M MX MPUMECH CXOJHBI 0 XUMHYECKOMY CTPOCHUIO
Mexay co0oil U ¢ KoHeUHBIM mpoaykTroM. CopepikaHue CHHTe3upye-
moro JIB B monmynpoaykTax Ha pa3HbIX CTaIUsAX CHHTE3a KojeOmercs B
OYeHb HMIMPOKUX MpeIeNax, ¥ BO BCEX CIIydasx aHAIHM3y HOABEPraroT-
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CSl CMECH CIIOKHOTO COCTaBa. YKa3aHHBIE OCOOCHHOCTH MPEIbSBISIOT
BBICOKHE TPEOOBaHHS K MEKCTAAUHHOMY aHATUTHIECKOMY KOHTPOITIO.
[TockonbKy OCHOBHAS €T0 11eJTb — OTIpe/IeTICHHE COIEPKaHMs IeUCTBYIO-
IIeTO BEIIECTBA, ITABHBIM KPUTEPUEM SIBIISIETCSI CENIEKTUBHOCTH K HEMY
WCTIOJIB3yEMOT0 METoJa aHain3a. BaKHBIMH KPUTEPHSIMH SIBIISIOTCS
MPOIOIDKUTENFHOCTD aHAIHM3a, He0OXOMMast JIJTsl BBITOTHEHHSI IIPOIIeC-
ca KOHTPOJISl BO BPEMEHH, KPUTEPUH MTOTHOTHI aHAIIN3a, YIUTHIBAIOIIINI
BIIMSIHAE TIpUMeced Ha ero pesynsrar. He MeHee BaKHBI TakyKe TOY-
HOCTH U YyYBCTBUTEIBHOCTH, COOTBETCTBYIOIINE TPEOOBAHUSM YCIOBHN
COOITIOIEHUST TEXHOJIOTHH TPOBEEHHSI MpoIiecca, a TaKXKe KPUTepHUH,
YYHUTHIBAIOIINN MHUTPALUIO TIPUMECEd W TMPOIYKTOB MX MPEBPAIEHIS,
KOTOpBIE MOTYT TIOBITUSTH Ha KaY€CTBO KOHEYHOTO MPOIYKTA.

IToMumMo opranuyeckoro cuHTesa, Jyis noinydenus JIB mupoko uc-
MOJIB3YIOT PACTUTENIEHOE ChIPhE, OPTaHbl U TKaHU YOOIHOTO CKOTa, MH-
KpoOuomorudecknii cuHTe3. C KaXIbIM TOJOM YBEITUYHBAETCS YHCIIO
JIB, mony4aeMsIX ¢ HCIIOIB30BAHUEM METOAOB FEHHOU MHKEHEPUU.

I'eHHO-MHXEHEPHBIN Iy Th NONy4YeHus JIB sBsieTcs IaBHBIM CTpa-
TETHYECKUM HarpaBlieHueM i dapmarmu Oyaymiero. Hampumep,
p-AHK-TexHOn0TMsS MMeeT OrpoMHbI€ MOTEHIIMATbHbIE BO3MOYXKHOCTH
MTOJTyYEeHMSI B IPOMBITIIIEHHBIX YCIOBUSX HOBOTO ITOKOJICHHUS OEITKOBHIX,
TOPMOHAIIBHBIX, (DEPMEHTHBIX MpPENaparoB, aHTUOMOTHKOB, BAaKIIUH U
Ip. B ycnoBusX reHHO-MH)KEHEPHOW TEXHOJIOTHMH HEOOXOTUMO CTPO-
ro coOIroaaTh MephI MPETOCTOPOKHOCTH U TEXHUKH Oe3omacHOCTH. B
cily4ae WX HapyIIeHHs WM NCKAKEHUSI TEXHOJIOTHH MOTYT 00pa30BbI-
BaThCs OTACHBIEC JJISl OpraHW3Ma TOKCHHBI U JIPYTHe HEXKellaTelbHbIC
MpoayKThL. BoT mouemy o6s3arenpHBIME yenoBusaMu 11 JIB, momydae-
MBIX METOJ]aMH TeHHOW MHXKEHEPHUH, SBISIFOTCS Ooiee cTporue Tpedo-
BaHUS K KOHTPOJIO WX KaueCTBa [0 CPABHEHHUIO C M3TOTABINBAEMBIMU
o0brgHBIMU MeTOAaMu. [Ipu 3ToM HE0OXOAMMO MCTIOIB30BaHNE COBpE-
MEHHBIX METOOB (PM3WKO-XMMHUYECKOTO aHanmu3a. B wactHOCTH, AIs
KOHTPOJISI YUCTOTHl U MOMJIMHHOCTH HCHOIB3yIoTCsa BOXXX, smekrpo-
(ope3 B MONMHaKpUIIAMUIHOM Telle, N303JIeKTpHUIecKas (OKyCHpPOBKa
Oenka. O0s3areneH CTPOTHA KOHTPOIb MUPOTEHHOCTH M TOKCHYHOCTH
JIB ¢ ucrionp30BaHIEM HECKOJIBKUX METO/IOB, & TAKXKe OMOIOTHYECKUN
Y IMMYHOJIOTHYECKHI KOHTPOJIb C MCIIOJIB30BAaHUEM KaK MPUPOAHBIX,
TaK ¥ TOJXYYCHHBIX METOJAaMH T€HHOW WH)XEHEPHH CTaHAApTHBIX 00-
pasIoB.

CrnenyromuM O4eHb BaXKHBIM 3TAIIOM aHATUTHIECKUX UCCIIETOBAHIHA
siBisieTcs pazpadborka HJ[ mHa JIB. 3aech Takke TECHO MEPEIUIETAI0TCS

31



CUHTE3 U aHAJIH3. YCTAHOBJICHHE KPUTEPHEB OLIEHKH TTOAJTMHHOCTH, YH-
CTOTHI, OTIpeNIeIeHrEe KOJIMYECTBEHHOTO cofepxanus JIB ocymecTBis-
€TCsl HA OCHOBE MCIOJIh30BAHUS (PU3MUECKHUX, XHMAYECKUX U (PUIUKO-
XUMHYECKHX METONOB. IIpy BRIMOIHEHNN 3TON pabOThI HEOOXOIUMO,
YTOOBI OIIEHKa KauecTBa OCYIIECTBIUIACH MO (hapMaKOJOTHIECKH aK-
TUBHOW 9acTu Monekynsl JIB. OdeHp BaXHO Takke MPEeAyCMOTPETh B
H/I onpenenenue 1OMyCTUMBIX NMPEAEIIOB MPUMECEN, KOTOPBIE MOTYT
OKa3aTh BO3/EHCTBUE Ha (DapMaKOIOTHIECKYI0 aKTUBHOCTH JIB.

[Hnpokre aHATUTHYIECKUE UCCIIEAOBAHIS IPOBOSATCS Ha 3TAIle CO3-
JTAaHUS TOTOBOU JICKAPCTBEHHOM (POPMBI, KAUECTBO KOTOPOH 3aBUCHUT OT
MHOTUX TapaMmeTpoB. Hapsny ¢ oTpaboTkol BCeX TEXHOJOTHYECKHX
onepanuii momydenns JI® roropurcst ®C unn OCII, KOTOpBIE TOTHKHBI
coflepKaTh BCe KPUTEPUH, HEOOXOANMEBIE U OLIEHKHA KauyecTBa HOBO-
ro JIC. PaGora mpomomkaeTcs Ha CTaaud KIMHHYCCKON MPOBEPKH H
OCBOCHMS CEpUMHOIO MPOMBIIIIEHHOTO TTpou3BozcTBa JID. B mpouec-
ce 3TOl pabOTHI aHAJUTHK TOIYyYaeT JOMOTHUTENbHYO0 HH(pOpMAITHIo,
KOTOPYIO YUHTHIBAIOT ITPH OKOHYATeNbHOU oTpaboTke H/I.

Ha ocHoBe ucmonb30BaHUs aHATUTHYECKUX METOJUK YCTaHABIIH-
BalOT ONTHMAJIBHBIH COCTAaB MHTPEIUEHTOB, CTaOMIbHOCTE JID, onTH-
MaJIbHBIC CPOKH €€ XpaHeHus. buodapmaneprnueckas ornenka JID rak-
YK€ OCYIIECTBISIETCS Ha OCHOBE NMTPHUMEHEHUS PA3INIHBIX XUMHIECKHIX
1 QU3NKO-XUMHYECKAX METOOB aHAIN3A.

DapMaKOKHHETHYECKHE HCCIEOBaHUS MOTYT OBITH IPOBEICHBI
TOJIEKO TIOC/IE Pa3paboTKW MeTOmHMK aHaiam3a JIB B OWomormaeckux
xuaKoctsax (kposu, Mmoue). Bor nouemy Bce Oosiee MIMPOKOE pa3BUTHE
npuoOpeTaeT OrodapMaIeBTHICCKUN aHaTU3 MPH MTPOBEICHUN HCCIe-
nosauuii HOBEIX JIC.

Paznuunble 3Tansl nccaenoBaHus noTeHaibHbIX JIC B COOTBETCTBUU
C coBpeMeHHbIMH [IpaBunamu opraHU3alliy MPOM3BOJCTBA M KOHTPOJIS
KavyecTBa JiekapcTBeHHbIX cpencTB (GMP) Tpebyror mpuBiiedeHus omnpe-
JIEIEHHOTO Habopa (QU3HYECKUX, XUMHUYSCKHUX U (QH3HKO-XHUMHICCKUX
MeTonioB. Ha 3Tame crHTE3a HOBBIX COENMHEHHMH M W3y4YeHHs ux dap-
MaKOJIOTUIECKOH aKTUBHOCTH C MOMOIIBI0 (PH3UYECKUX U XUMHUYECKHX
METOZIOB yCTAaHABIHMBAIOT (PH3WKO-XMMHYECKHE KOHCTAHTHI W CTETICHb
yrcToThl. [lpu mepexome K MOKIMHMYECKMM W KIMHHYECKUM HCITBITA-
HUAM TiporcxomuT dopmupoBanre HJI. Ha aTom sTarme a1 MCIIbITaHMIA
MTOJJIMHHOCTHA HCIONB3YIOT KaueCTBEHHBINH (DYHKIMOHAIBHBIN aHaJW3,
onpesesieHne TeMIeparyphl IUIaBJIeHus, a Takke Metoabl Y-, UK- u
SIMP-criektpockonuu. JIjisi KOHTPOJIsi CTETIEHH YUCTOThI PUMEHSIOT XpO-
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marorpaduueckre (TCX, I'KX, BOXX) u xumudeckue mertonsl. s
KOJIMYECTBEHHOTO OTIPEACIEeHHsI OHMOIOTMIECKH aKTHUBHOTO BEIIECTBA HC-
TIOJTB3YIOT TUTPHMETPHYEcKre MeTopl, YD-criekrpodotomerpuro, [ KX,
BOXX u mpyrue meronpl. buodapmarieBriueckue 1 hapMaKOKHHETHYE-
CKHE UCCIIENOBaHMs TpeOyIoT MPUMEHEHHUS BEICOKOTYBCTBUTEIHLHBIX Me-
tonoB (YD-criekrpodoTroMeTpus, (QIyOpUMETPHS, MacC-CIIEKTPOMETPHS,
PATHOXUMUYESCKUE METOIBI). DTall Mepexojia K MPOMBIIUICHHOMY [TPOU3-
BOJICTBY COIPOBOXKIIAETCSI aflanTanyeid pa3paboTaHHBIX METOIHK OIEHKU
TOOPOKaYeCTBEHHOCTH K YCIIOBUSIM (hapMarieBTHIECKOTO MPEANPUATHS U
MIPOBEPKH CTAOMIHHOCTH OCHOBHBIX MOKa3aTelield KadyecTBa Ha OIMBITHO-
MpoMBbIIUIeHHBIX ceprsix JIC.

Taxum 00pa3oM, aHATUTHIECKHE METOIBI IIMPOKO IPUMEHSIOTCS Ha
BCeX cTaausx pa3paboTku HOBbIX JIC, BKITIOYAass CHHTETHYECKUE, TEX-
HOJIOTHUYECKHE, OnodapmaneBTHueckue, (HapMaKOKHHETHUICCKHE FC-
cnemoBanus. Pazpadorka H/l ma JIB u JI® — 3TO HTOT aHAIUTHYIECKIX
vccienoBanuii, cBs3aHHbIX ¢ co3manueMm JIC. PykoBoapctBysice HJI,
MIPOBU30P-aHANUTHK OCYIIECTBIISIET 3aT€M CHCTEMAaTHIECKII KOHTPOIb
3a kauecTBoM JIC Kak B mpoliecce ux Mpor3BOJICTBA, TaK U MPHU IMOCTY-
IUIEHUH Ha anTedHble 0a3bl (CKIaabl) U B allTEKH.

2. OCHOBHbLIE 3TAIbl PA3BUTUA
DAPMALIEBTUMECKOU XMMUU
U NPEANOCBLUIKU CO34AHUSA
HOBbIX JIEKAPCTBEHHbIX BELLLECTB

2.1. KpaTKMi MCTOPMYECKMM OYEPK Pa3BHTHS
hapMaLeBTMHECKOM XMMMM

Cosznanue u pazputue (hapMareBTHIECKOW XHMHH TECHO CBS3aHEI C
ncropueit hapmaryu. Gapmanmst 3apoauiiach B TIYOOKOH IPEBHOCTH H
OKa3aia OrpOMHOE€ BIUSHHUE HAa (POPMHUpOBAHWE MEIUIIMHBI, XUMUU U
IpyTUX HayK.

Hcropus dapManuu mpeacTaBiIsieT cOO0OH CaMOCTOSATEIBHYIO JTHC-
LUIUTAHY, KOTOpas U3y4aeTcs OTAeNbHO. YTOOHI TOHSTH, KaK U IOYeMY
3apoauiack (hapMarieBTHUecKas XUMUs B Heipax (papmanuu, Kak mpo-
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HCXOJIUII TIPOIIECC CTAHOBJICHHSI €€ B CAMOCTOSITEIIHHYIO HayKy, KPaTKoO
pPaccMOTPHUM OTAEJBHBIE STambl pa3BUTHS (papMaluy, HadWHAs C Tie-
proia HaTPOXUMHUH.

Hepuox uarpoxumuu (XVI-XVII BB.). B 510Xy Bo3poxxaeHus Ha
CMEHY JIXMMHH MPUIILTa HaTPOXUMUsI (JeueOHast xumusi). Ee ocHoBa-
tens [aparensc (1493-1541) cumnrai, 9t0 «He HOOBIBAHUIO 30]I0Ta, a
3amuTe 3A0POBbs TOJDKHA CIYXHUTh XuMuUs». CymHoCcTh yueHus lla-
parmenbca OCHOBBIBAIACh HA TOM, YTO OPTaHWU3M YeJIOBEKa MpPEeCTaB-
JSIET COBOKYITHOCTh XUMHUYECKUX BEUIECTB U HENOCTATOK KAKOTO-JIN0O
13 HUX MOXET BhI3BaTh 3a0oneBanue. [loatomy mns ucuenenus lla-
pamensc MPUMEHSI XUMUYECKUE COCOMHEHHUS Pa3IMYHBIX METaJlIOB
(pTyTH, CBHHIIA, ME/IH, 5KeJe3a, CYPbMbI, MBIIIbIKA U JIP.), & TAKIKE U3-
BJICUEHHUA U3 PACTEHUH.

[Tapamensc mpoBen nccieoBaHNe NEHCTBUS Ha OPTaHU3M MHOTHX
BEIIECTB MUHEPAJIHHOTO W PACTUTENBHOTO MpoucxoxaeHus. OH yco-
BEPIIEHCTBOBAJ PsI/I MPUOOPOB U aIlapaToB IS BHIMTOIHEHHUS aHAIN3A.
Bot nouemy Ilaparnensca o npaBy CUMTAIOT OAHAM W3 OCHOBOTIIOJOXK-
HUKOB (papMaIreBTHYECKOTO aHaJM3a, a HaTPOXUMHUIO — MIEPHOIOM 3a-
poxaeHus ¢papMalneBTHIECKOW XUMHUU.

Anteku B XVI-XVII BB. ObutH cBOCOOpa3HBIMU IIEHTPAMH I10 H3-
YYEeHUIO0 XMMHYECKHAX BEIIeCTB. B HUX MOydanw W WCCIENOBajH Be-
[IeCTBa MUHEPAITBHOTO, PACTUTEIHHOTO U JKHBOTHOTO TIPOUCXOXKICHHS.
3mech OBUT OTKPBIT HENBIA Pl HOBBIX COSAMHEHUH, N3y9eHBI CBOMCTBA
Y TIpEBpaIleHus Pa3INIHBIX METAJUIOB. DTO IMO3BOJIMIIO HAKOIHTD IeH-
HbIE€ XUMHUYECKHE 3HAHHs, COBEPIIEHCTBOBATh XUMUYECKHUI IKCIIEPH-
meHT. 3a 100 et pa3BUTHS HaTPOXUMHUH HayKa 000TaTHIACh OOJBIINM
KOJIMYECTBOM (pakToB, yeM anxumus 3a 1000 irer.

Iepuon 3apokaenus nepBuix xumudeckux teopuii (XVII1-XIX
BB.). JlIs pa3BUTHS MPOMBINIICHHOIO MPOWU3BOACTBA B 3TOT IEPHO
Heo0XoAnMO OBLTO PacIIMPHUTh PAMKH XMMHYECKHUX HCCIEOBAHUN 3a
TIpe/IeNbl MaTPOXUMHH. DTO MIPHUBEIIO K CO3AAHUIO TIEPBBIX XUMHIECKHIX
IIPOM3BOICTB M K (JOPMHUPOBAHUIO XUMHUUYECKON HAYKH.

Btopas momoBura XVII B. — meproa 3apokKIaeHUS IEPBON XUMHU-
4ecKoi Teopun — Teopuu ¢uroructoHa. C ee TOMOIIBIO MBITATUCH J10-
Ka3arh, YTO MPOIECCHl TOPEHHUS W OKUCIICHUS COMPOBOXIAIOTCS BHI-
JIEJICHIEM 0CcO00T0o BemecTBa — «(UIOTHCTOHA». Teoputo ¢uorncroHa
coszmamu W. Bexep (1635-1682) u I IlITtams (1660-1734). Hecmotps
Ha HEKOTOpBIE OIMOOYHEIE TIOJIOKEHUSI, OHA, HECOMHEHHO, ObLa TIpo-
TPECCHUBHOM U CIOCOOCTBOBANIA PA3BUTHIO XUMHUECKOU HAYKH.
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B 60oprbe co cTopoHHHKaMH (IIOTHCTOHHOW TEOPHH BO3HUKIIA KHC-
JIOPOJHAsl TeOpHs, KOTOpas SBUJIACH MOTYYHM TONYKOM B Pa3BUTHU
xumudeckod Mpiciu. Hamr Benmkuil cooredectBeHHUK M.B. Jlomo-
HocoB (1711-1765) onHuM M3 MEPBHIX YYEHBIX B MHUpPE I0Ka3al HECO-
CTOSITENNLHOCTH TeopHH (rorucrona. HecMoTps Ha To, 4TO erie He OB
u3BecTeH kuciopos, M.B. JIoMOHOCOB 3KCIEPUMEHTANIBHO TTOKa3ajl B
1756 r., 9T0 B mpoIlecce TOPEHUS W OKHUCIICHHS MPOUCXOMNUT HE pas-
JIOKEHHE, a TIPHUCOETMHEHNE BEIIeCTBOM «UacTHI» BO3Ayxa. AHalo-
TUYHBIE Pe3yasTarhl ciycTsa 18 met B 1774 1. momyumi (ppaHITy3CKHiA
yueHslid A.JlaBya3be.

Kuciopon BmepBble BBIACIHI IIBEACKHH ydeHBIH-(DapmareBT K.
[leene (1742—1786), 3acayroii KOTOPOTO TaKKe ObLIIO OTKPHITHE XJIO-
pa, IUIepuHa, psiia OPraHUIECKUX KUCIIOT ¥ IPYTHUX BEIIECTB.

Bropas monouna XVIII B. 6b11a neprogoM OypHOTO pa3BUTHS XU-
MHH. BoJbIION BKIIa B IpOrpece XMMHUIECKON HAyKH BHeCTH (apma-
LIEBTHI, KOTOPBIMHU CHAETaH Psf 3aMeyaTeIbHBIX OTKPBITHHA, WMEIOIIHX
BaXHOE 3HAYEHHE, Kak JJs GapMmanud, Tak 1 s xuMun. Tak, dhpas-
my3ckuii papmariest JI. Bokmen (1763—1829) oTKpBLI HOBBIE DIIEMEH-
TBI — XpoM, Gepriutuii. @apmarieBt b. Kyprya (1777-1836) obnapysxun
rion B Mopckux Bogopocisix. B 1807 1. ppanmysckuii papmanest Cerexn
BBLIETIII MOP(HH U3 omHs, a ero cooredecTBeHHUKH [lensThe n KaBen-
Ty BIEpPBBIE TOIYYIIN U3 PACTHTEIBHOTO CHIPhSI CTPUXHHH, OPYIIUH U
IpyTHE alIKaJOUIbI.

MHoroe crenan sl pa3BuTHs (papManeBTHIeCKOTO aHalln3a arTe-
kaps Mop (1806-1879). Ou BHepBBIe IPUMEHNN OIOPETKH, MUIIETKH,
anTEeYHbIE BECHI, KOTOPbIE HOCST €T0 UMS.

TakuMm o0pazoM, (hapmarieBTHIECKass XUMUS, 3apOIUBIIAsACS B Tie-
puon marpoxumud B XV| B., ony4niia cBoe JanbHEHIIee pa3BUTHE B
XVII-XVIII BB.

2.2. PasButMe chapMauLeBTMYECKOM XMMMM B Poccum

Hctoxu pycckoii papmanuu. BozankaoBeHue hapmanmu B Poccun
CBSI3aHO C IIMPOKUM Pa3BUTHEM HAPOJHON MEIUIIMHBI 1 3HaXapcTBa. J[o
HaIIUX THEeW COXPAaHWINCH PYKOIHCHBIE «JICUCOHUKI» U «TPABHUKHU.
B Hux comeprkarcs cBefenns o MHOrouncieHHbx JIC pacTurensHOTO U
KUBOTHOTO MUpa. [lepBbIME stueiikaMu arTeqHoro fena Ha Pycu Opum
3eneitnbie gaBku (XI11-XV BB.). K aTOoMy ke eproy clieayeT OTHECTH
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BO3HHKHOBEHHE (papMaIleBTHIECKOTO aHalIN3a, TaK KaK MOSBHIIACH He-
obxoammocTh B mipoBepke kadecTBa JIC. Pycckue anrexkn B XVI-XVII
BB. SBIILUINCH CBOCOOPA3HBIMH JIAOOPATOPUSMHU IO M3TOTOBJICHUIO HE
Toibko JIB, HO M KmcnoT (CepHOM M a30THOI), KBACI[OB, KyIIOPOCOB,
O4HCTKE cepbl U T.7. ClemoBareNbHO, alTeKH OBLUTH MECTOM 3apOXK/ie-
HUS (hapMareBTHIECKOW XUMUU.

Wnen anxumukoB ObuTH Y161 Poccnu, 3/1ech cpa3y Hadano pa3Bh-
BaThCs MOJIMHHOE pemeciio 1o uzrotosienuto JIB. IIpuroronenuem
1 KoHTpoJieM KadectBa JIC B amTekax 3aHUMAJIMCh aJIXHUMHUCTBI (Tep-
MHH «QIXUMHCT» HE KIMEET HUYEro OOIIEro ¢ aIXuMHEH).

[TomroroBka KazmpoB ¢apMarieBTOB OCYHIECTBISIACH OTKPBITOH B
1706 r. B MockBe nepBOi MEAWIIMHCKOHN Imkojior. OMHON W3 CIelu-
aNBbHBIX JUCHUIUIMH B Hell Oblia dapmarieBTrdeckas XuMusi. MHOTHe
pyCCKHe XMMHUKH MTONTyduiId 00pa3oBaHUe B 3TOU IIKOJIE.

[lomnmuHHOE pa3BUTHE XMUMHYECKOW W (DapMaleBTHUECKOW Hay-
k1 B Poccun cBazano ¢ umenem M.B. JlomoHocoBa. 1o unuimaruse
M.B. JlomonocoBa B 1748 r. Obli1a co3manHa mepBas HayIHass XUMUUe-
ckas jaboparopus, a B 1755 1. OTKpHIT NepBBIi PyCCKU YHUBEPCHTET.
Bwmecrte ¢ Akagemueit HayK 3TO OBUIH HEHTPHI PYCCKOW HAayKH, B TOM
YUCIIe XUMUICCKOH U (hapMaIieBTHICCKOH.

OnHuM M3 MHOTOYHCIICHHBIX IpeeMHHKOB M.B. JlomoHOCOBa OBII
aNTEKapCKU YYEHHK, a 3aTeM KpynHblid pycckuil yuensiii T.E. JloBun
(1757-1804). Ou BriepBbIC OTKPHLT aICOPOIIMOHHYIO CIIOCOOHOCTD YIISI
Y IPUMEHWII €T0 JIJIs1 OYUCTKU BOJBI, CIIUPTA, BHHHOM KHUCIIOTHI; pa3pa-
0oTan crnocoObl MOTy4YeHHsT a0COOTHOTO CIUPTa, YKCYCHOW KHCIIOTHI,
BHHOTpamHoro caxapa. Cpenn MHoroumciieHHbIX pador T.E. Jlouma
HEIMOCPEACTBEHHOE OTHOIICHHE K (apManeBTUYEeCKOW XUMHH HMEET
pa3paboTKa MUKPOKPHCTAIIIOCKOIIMYECKOT0 MeTona aHanm3a (1798).

HocroitapiM mpeemankoM M.B. JloMmoHOcOBa ObLT KpymHEHIINi
pycckuit yuensiii-xumuk B.M. Ceseprun (1765-1826). Cpenu MHOTO-
YUCJICHHBIX €r0 paboT Hawmbosblee 3HAYCHUE I GapMalid UMCIOT
nBe kanr#, m3nanaeie B 1800 1.: «Crioco6 MCHBITHIBaTh YHCTOTY U He-
MTO/UTOKHOCTh XUMHUYECKHUX MPON3BEACHUN JIEKapCTBEHHBIX» u «(CI10-
co0 HWCHBITHIBATE MUHEpaJbHBIE BOMB». O0e KHHUTH SBISIOTCS Tep-
BBIMH OTE€YECTBEHHBIMH PYKOBOJACTBAMHU B 00JACTH HCCIEHAOBAHUS U
aHanmza JIB. ABTop mmy6oko HaydHO oTOMpaeT s uccienoBanus JIB
TOJILKO HanOoJee TOYHBIE U IOCTYITHBIE METOIBI aHanmm3a. [lpeamoxen-
eIt B.M. CeBepruHbIM HOPSIOK M TUTaH HccienoBanus JIB mano u3-
MEHWJICS U UCTIONB3YETCs ceiyac MpH COCTaBICHNUHU | 0CynapcTBEeHHBIX
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(apmakorieii. B.M. CeBeprus co3ian Hay9HYI0 OCHOBY He TOJBKO (ap-
MAaIeBTHYECKOTO, HO M XMMHYECKOTO aHalln3a B Hallel cTpaHe.

«QHIHKIONeUel (hapMaleBTHYECKIX 3HAHUIT» 110 MPpaBy Ha3bIBa-
10T Tpyabl pycckoro yueroro A.IT. Hemo6una (1785-1858). On Briep-
Bble COPMYIUPOBAT HAy4YHBIE OCHOBBHI (hapMallii, BBITOIHIII PSII
MIPUKJIATHBIX WCCIIEAOBAHUI B 0OMacTu (hapMaleBTHIeCKOW XHUMUH,
YCOBEPIICHCTBOBAJ CIIOCOOBI TIOTYUYESHHS COJIeH XMHWUHA, CO3/all MPH-
Oopbl uta moydeHust dbupa u I ucubTaHus Mblbsika. A.IL. He-
JOOWH TPOBEIT MIUPOKHE XUMHYECKHAE UCCIEOBAHNS KaBKa3CKUX MU-
HEPaJIBHBIX BOJ.

o 40-x romoB XIX B. B Poccun OBIII0 HEMAIO YUCHBIX-XHUMHKOB,
BHECIINX CBOMMH TPYyZIaMH OOJBIION BKJIAJ B pa3BUTHE (apMaIleBTH-
geckoit xumuH. OgHaKo padoTald OHU pa3po3HEHHO, ITOYTH HE CyIIe-
CTBOBAJI0O XUMHUYECKHX JabopaTtopuii, He ObUTO 000pYTOBaHUS 1 Hayd-
HBIX XUMHUYECKUX HIKOIL.

IlepBble XMMHYECKHE IKOJIbI M CO3aHHE HOBBIX XMMHYECKHUX
Teopuii B Poccuu. IlepBbie pycckue XUMHUYECKHUE LIKOJIBI, OCHOBaTE-
JISIMH KOTOpBIX Ob1mH A.A. Bockpecenckuii (1809-1880) u H.H. 3unun
(1812-1880), chirpanu BayKHYO pOJib B TIOArOTOBKE KaJPOB, B CO3TaHUH
nabopaTopuid, OKa3aau OOJBIIOE BIHSHHE HAa Pa3BUTHE XUMHUYECKHX
HayK, B TOM YHCIIe B (hapMmarieBTHIecKoi XuMun. A.A. BockpeceHckmid
BBITIOJTHAJI CO CBOMMH YUEHHKAMH PSIT UCCIIEAOBAHUM, UMEIOIINX He-
MTOCPEACTBEHHOE OTHOIIEeHHE K (papmammu. MMy BBIEICH alIKaJIOH
TeoOpOMUH, MPOBEINEHBI UCCIEAOBAHUSI XUMHUYECKON CTPYKTYpHI XH-
HuHA. Brimarommumcst otkpeiTieM H.H. 3wHWHA ObLTa Kitaccudeckas
peakius MpeBpalieHns apoOMaTHYECKAX HUTPOCOCIMHEHUH B aMHHO-
COETUHCHHUS.

.. Menneneer nucain, 9to A.A. Bockpecenckuit u H.H. 3unun
SIBIISIIOTCSL «OCHOBATEISIMA CaMOCTOSITEIFHOTO Pa3BUTHS XUMHUYECKUX
3HaHui B Poccuu». MupoByro n3BeCTHOCTh npuHecian Poccun ux no-
croiinble npeeMHuku J[.11. Mennenees u A.M. bymiepos.

IO.U. Mennenees (1834-1907) sBnsercsa coszmareneMm Ilepuoanye-
ckoro 3axkoHa u llepuoamdaeckoi cuctemMsl AneMeHToB. OrpoMHOE 3Ha-
yenne [lepromudeckoro 3akoHa I BCEX XUMUYECKUX HayK OOIIen3-
BECTHO, HO OH COICP)KHT M TTyOOKHH (PrIoCOPCKHIA CMBICH, TaK Kak
MTOKa3bIBAET, YTO BCE AIIEMEHTHI 00Pa3yIOT €ANHYIO CBI3aHHYIO O0IIen
3aKOHOMEPHOCTBIO cUCTEMY. B cBoeil MHOrorpaHHoll Hay4yHOW aes-
tenpHOCTH .M. MenneneeB ynensn BHUManue u ¢apmaruu. Eme B
1892 r. oH mucan 0 HEOOXOAUMOCTH «ycTpoiicTBa B Poccun 3aBomoB
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1 maboparopuii sl IPOU3BOACTBA (papMaleBTUYECKNX U TUTHEHUYE-
CKHUX TIPETapaToB» C IeNbI0 0CBOOOXICHUS OT UMIIOPTA.

Pabotsr A.M. ByTiiepoBa Takke CIiocoOOCTBOBAIIN pa3BUTHIO hapMa-
nesTndeckoit xumun. A.M. Bytinepos (1828-1886) momyumn B 1859 1.
reKCaMeTHWJICHTETPaMUH, U3ydasi CTPOSHIEe XUHUHA, OTKPBUT XUHOJIHH.
OH CHHTE3UpPOBaJI CaxapuCThIe BemecTBa n3 hopManpaeruaa. OqHako
MHPOBYIO CJIaBy eMy IprHecio co3nanue (1861) reopuu cTpoeHus op-
FaHUYECKUX COCIUHEHUM.

Ilepuoanueckas cuctema snemeHToB .M. MenneneeBa u teopus
CTPOCHHS OpPTaHWYECKHX coenuHeHMi A.M. byTiepoBa okasamu pe-
[aroliee BIUSHUE Ha Pa3BUTHE XUMUYECKON HAyKH U €€ CBS3b C IPO-
W3BOJICTBOM.

HccnenoBanusi B 00JaCcTH XMMHOTEpanuu M XHMHH TPUPOI-
HbIX BemecTB. B xonme XI1X B. B Poccuu ObutM mpoBEACHBI MIUPO-
KHE HCCIenoBaHus MpUpoaHbix BemecTB. Eme B 1880 1. 3amonro mo
pabot monbckoro yueHoro dynka pycckuii Bpad H.W. JIyauH Bbicka-
3aJl IPEANONIOKEHNEe O HAIMYNK B MMHIIE KpoMme Oellka, )KHpa, caxapa
«BEIECTB, HE3AMEHUMBIX U MUATaHUS». OH 3KCIIEPUMEHTaIbHO J0-
Ka3aJl CyIIeCTBOBAaHME JTHX BEIIECTB, KOTOPHIE MO3KE OBLTH Ha3BaHBI
BHTaMHUHaMH.

B 1890r. B Kazanm 6p11a m3nana kaura E. llankoro «Ydenwue o pac-
TUTENbHBIX ANKAIONaX, IIIOKO3HUIaX M NMToOManHax». B Hell paccma-
TPHUBAIOTCS AJIKAJIOH/IBI, H3BECTHBIE K TOMY BPEMEHH, B COOTBETCTBHHU
¢ WX Kiaccu(uKanuen 1mo mpou3BOMAIINM pacTeHus M. OTHCaHbI CIo-
COOBI SKCTPAKIINH alTKaJOWUOB U3 PACTUTEIHLHOTO CHIPHS, B TOM YHCIIE
annapart, npeasioxkeHdsiit E. [lankum.

B 1897 1. B IletepOypre Obta omybnukoBana MoHorpadus K. Ps-
OunnHa «Ankamonasl (XHUMHKO-(QU3HOIOTHYECKHE OYEPKH)». Bo
BBEJICHIH aBTOP yKa3bIBae€T O HACYIIHOW HEOOXOJUMOCTH «HMETh Ha
PYCCKOM SI3bIKE TaKO€ COYMHEHHE 00 ayKajloujax, KOTopoe Mpu He-
OobIIoM 00beMe AaBaio ObI TOYHOE, CYIIECTBEHHOE U BCECTOPOHHEE
MTOHATHE 00 UX CBOHCTBax». MoHOTpadus UMeeT HeOOIbIIIOE BBEACHHE
C OTMICaHHEM OOIINX CBEICHUH 0 XUMHUECKHUX CBOMCTBAX aJKaIOU/IOB,
a Tak)Ke pas3ziesbl, B KOTOPBIX IPUBEACHBI CyMMapHbIie (hopMyIbl, hu3n-
YecKre M XUMHUYECKHE CBOICTBA, PEaKTUBHI, HCIOIb3yEeMbIe IS HICH-
TA(UKAITIH, a TAK)Ke CBEICHUS O IPUMEHEHUH 28 aKaIonI0B.

XuMuoTepanus BO3HUKIA Ha pyOexe XX B. B CBsI3U ¢ OypHBIM pa3-
BUTHEM MEIUIMHBI, Ononoruu u xumun. CBOW BKIIaJ B €€ Pa3BUTHE
BHECJIH KaK OTEUYECTBEHHBIC, TaK M 3apyOexkHble yueHnble. OnuH U3
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co3mareneit xumuorepanuu — pycckuit Bpad J1.JI. PomanoBckuii. OH
cthopmynuposain B 1891 r. 1 moaATBEpANI SKCIEPUMEHTAIEHO OCHOBEI
9TOW HAayKH, YKa3aB, YTO HYKHO HCKATh «BEIIECTBO», KOTOPOE MpHU
BBEICHUU B 3200JIEBIINNA OPTaHU3M OKa)XXET HAUMEHBIIHMI Bpea 10-
ClIeHEMY W BBI30BET HawOoJblllee NEeCTPYKTUBHOE NEWCTBHE B Ta-
TOTEHHOM areHTe. JTO ONpE/eIeHHe COXPAHMIIO CBOE 3HAYECHHE 0
HaIlIUX JHEH.

Iupokue umccnemoBaHuss B OOJAaCTH NMPUMEHEHHs] KpacuTeled u
AIIEMEHTOPTaHNYECKUX COCTUHEHW B KauyeCTBE JIEKAPCTBEHHBIX Be-
IIECTB ObLIH MPOBEICHBI HEMEIKUM yueHbIM [1. Dpiuxom (1854-1915)
B koHIre XX B. FIM BriepBBIe MPeAIOKEH TEPMUH «XHUMHOTEpanms». Ha
OCHOBe paspaboranHoi I1. DpauxoMm TeopwuH, Ha3BAaHHOW MPUHIUIIOM
XUMHYECKOW BapHaIlii, MHOTHE, B TOM unciie pycckue ydensie (O.1O.
Maruzacon, M.A. Kpadt, M.B. Py61i0B, A.M. IpuropoBckwii), co3maim
OO0JBIIIOE YHCI0 XUMHUOTEPANIEBTHUECKUX CPEJCTB, 00IaJaroINuX Mpo-
TUBOMAJISIPUHHBIM JEHCTBUEM.

Cosznanue cynb(paHWIaMHIHBIX TPENapaToB, MOJIKHUBIIEE HAYAIO
HOBOH 3Bl B Pa3BUTHH XUMHUOTEPAITNH, CBI3aHO C H3YYCHHEM a30Kpa-
CHUTENS IPOHTO3WIIA, OTKPHITOTrO B Tonckax JIB mns nmeuenns Gakrepu-
anpubix uHpeknmii (I. JJomark). OTKpBITHE IPOHTO3MIA SBUIOCH TIOI-
TBEpXKJIEHHUEM IPEEMCTBEHHOCTH HAYYHBIX MCCIIEIOBAHMA — OT KpacH-
TeJel K Cynb(paHnIaMIIaM.

CoBpemMeHHasi XHMHUOTEpamusl paciojiaraeT OTPOMHBIM apceHa-
mom JIC, cpean KOTOPHIX BaXKHEHIIee MECTO 3aHIMAIOT AaHTHOMOTHKH.
Buepsbie oTkphIThId B 1928 1. anmmmaanmHOM A.DIeMHHTOM aHTH-
OMOTHK TMEHUIWJUTHH SIBUJICS POJOHAYaIbHUKOM HOBBIX XHMHOTEpa-
MEBTUYECKUX CPeAcTB, 3(PPEeKTUBHBIX B OTHOIICHHH BO30ydUTENeH
MHOTHX 3a0oyieBanuii. Pabotam A.DmeMuHTa MpeaieCTBOBAIH HC-
CJIeIOBaHMUSA PYCCKUX yueHBIX. B 1872 . B.A. MaHaccenH yCTaHOBHII
OTCYTCTBHE OaKTepUil B KyIbTypallbHOHM JKHIKOCTH TPH BBIpaIuBa-
uuu 3enenoit mrecenu (Penicillium glaucum). A.T. TTomore6GHOB dKc-
MePUMEHTAIBHO JA0Ka3aJ], YTO OYHCTKA OT THOS W 32)XUBJICHHE PaHbI
MPOUCXOAST OBICTPEE, €CII K Hell MPHUIIOKUTH IJIECeHb. AHTHONOTH-
gecKoe AeHCTBHE IUIeceHH ObLI0 moaTBepkaeHo B 1904 r. BeTepuHap-
HBIM BpadoM M.I". TapTakoBCKUM B OTIIBITaX ¢ BO3OYIUTEIEM KyPHHOM
YyMBI.

HccnenoBanne u Mpon3BOACTBO aHTHOMOTHUKOB MPUBENO K CO37a-
HUIO TEJION OTpaciy HayKH ¥ MIPOMBIIIUIEHHOCTH, COBEPIINIIO PEBOITIO-
A0 B O0JIACTH JICKAPCTBEHHOHN TepalTii MHOTHX 3a00JICBaHUH.
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Taxum oOpazom, mpoBeaeHHbIe YueHbIME Poccun B KoHIe XIX B.
HCCIIEIOBaHUST B OOJIACTH XMUMHUOTEPANMM U XHUMUU TPUPOTHBIX Be-
IIECTB 3aJI0XKHIIM OCHOBBI MONMy4YeHHsI HOBBIX 3(pdexruBubix JIC B mo-
CJIC/TYIOIIUE TOJIBI.

2.3. Paseutue chapmaueBTmyeckon xummm B CCCP

CranoBnenue u paszputue papmareruaeckord xumuu B CCCP mpo-
HCXOJMIIO B TIEPBBIE TOJIBI COBETCKOW BIIACTH B TECHOM CBSAZH C XHUMH-
YecKoi HayKol U mpou3BoAcTBOM. COXpaHWINCEH co3laHHble B Poccnn
OTEYECTBEHHBIE IITKOJIBI XMMHKOB, KOTOPBIE OKa3aJld OIPOMHOE BIIHS-
HUE Ha pa3BUTHE (hapMalleBTHUECKol XWMHHU. J[ocTaroyHO Ha3BaTh
KpyIHBIE TIKOJBI XUMHUKOB-opranukoB A.E. dasopckoro u H.JI. 3e-
JMHCKOTO, nccienoparens xumun teprneHoB C.C. HameTrkuHa, co3ma-
Tenst cuHTeTndeckoro kayuyka C.B. Jlebenesa, B.M. Bepranckoro u
A.E. ®epcmana — B obmnactu reoxumun, H.C. KypHakoBa — B o61acTu
(hM3UKO-XMMHYECKUX METOJIOB HcciefoBanus. LleHTpoMm Hayku B cTpa-
He cranoButcst Akanemus Hayk CCCP (Poccwuiickast AkageMusi HayK —
PAH).

[TomoOHO ApyruM MpUKIaTHEIM HayKaM, (hapMalieBTHYECKas XUMUS
MOJKET pPa3BHBAThLCS TOJIBKO Ha OCHOBE (DyH/IAMEHTAIBHBIX TEOpEeTHYE-
CKHX HCCIIEOBaHWH, KOTOPHIE BEINCHh B HAYYHO-HCCIIEIOBATENHCKIX
WHCTUTYTaX XUMHYECKOTO W MeIuKo-Ononmormdeckoro mpodums AH
CCCP (PAH) u AMH CCCP (mo ceutsiops 2013 r. PAMH). Vuensie
aKaJeMHYeCKUX MHCTUTYTOB MIPHUHUMAIOT HEMOCPEICTBEHHOE yYacThe
U B cO37aH1H HOBBIX JIB.

Eme B 30-¢ rogsr B maboparopusx A.E. Ununbabruna ObuTH TIPO-
BEIICHBI TIEPBBIC MCCIEAOBAHUA B 00JaCTH XUMHUH HPHPOTHBIX BAB.
Ilocnenyroiiee pa3BuTHE 3TU HCCIENOBaHUS Hauuid B Tpyaax M.JL.
Kuaynsama. On Bmecte ¢ O.HO. MaruaconoM OBIT co3maTesieM TeXHO-
JIOTHH TIPOU3BOJICTBA OT€YECTBEHHOTO IPOTHBOMAIISIPHITHOTO TIperapa-
Ta aKpUXHHA, [TO3BOJUBIIETO OCBOOOIUTH HAIIy CTPaHy OT MMIIOPTa
MIPOTHBOMAIISIPUIHBIX CPEICTB.

BaxnpIit BKITan B pazsutrie XuMu# JIC, IMEIOIHUX TeTePOIMKITHYIC-
CKyto cTpykTypy, BHec H.A. IlpeoOpakenckuii. Im coBMecTHO ¢ co-
TPYIHUKaMH pa3paboTaHbl U BHEAPEHBI B TPOU3BOICTBO HOBBIE METOIBI
noiay4deHus BuTaMuHoB A, E, PP, ocyliecTBiieH CUHTE3 MUJIOKapIUHa,
MIPOBEICHBI UCCIICIOBAaHM KODEPMEHTOB, TUIHI0B U ApyTux BAB.
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Bonpmioe BiusiHue Ha pa3BUTHE HCCIETOBAHUN B OONACTH XUMHUHU
TFETEPOLIMKINYECKUX COCUHEHUN U aMUHOKHUCIIOT oka3an B.M. Ponu-
oHOB. OH OBUI OAHMM W3 OCHOBATEJEeH OTeUYeCTBEHHOW MPOMBIILICH-
HOCTH TOHKOTO OPTaHWYEeCKOTO CHHTE3a U XUMHUKO-(hapMaIeBTHIECKON
MIPOMBIIIUIEHHOCTH.

CymecTBeHHBI BKJIaJ, B pa3BuTHE (HapMaleBTHUECKOW XUMHH
BHecnH uccienoanns mkonsl A.Il. OpexoBa B 00macTu XWMHH ai-
kanmouoB. Iloz ero pykoBoacTBOM pa3pabOTaHBl METOIBI BHIIEICHNUS,
OYHCTKH U OTIPEJIEICHNSI XUMIUECKOU CTPYKTYPhl MHOTHX aJTKAJIONIOB,
KOTOpBIE 3aTE€M HAIllJIM TpUMEHeHHue B kadecTse JIB.

ITo mannuatuse M.M. llleMsikuHa co3nad MHCTUTYT XUMUM IpHU-
POIHBIX COCOMHEHWH. 31Mech BeayTcs (pyHIaMeHTaNbHbIE HCCIeI0Ba-
HUSA B 00JaCTH XHUMHH aHTHOWOTHKOB, IETITHIOB, OCITKOB, HYKJICOTH-
JIOB, JINTIU/IOB, (DEPMEHTOB, YIIEBOAOB, CTEPOMAHBIX TOpMOHOB. Ha
3TOM OCHOBE CO3/1aHbl U co31at0Tcsa HOBbIE JIB. B HHCTUTYTE 3a105KEHBI
TEOPETHUIECKIE OCHOBEI HOBOW HAyKH — OMOOPTaHUYIECKON XUMUH.

TecHsle y3bI cBs3bIBAIOT MHCTUTYT Opranndeckoi xumuu PAH ¢ nc-
CIIeIOBAaHUAMU B 001acTh (papMarieBTHIeCKod XuMuu. B roaer Bemwkoit
OTteuecTBEeHHOH BOMHBI 31ech ObUTH co3fanbl Takue JIC, kak Oanp3am
[locTakoBckoro, eHaMuH, a MOIKE MPOMEOI, TTOTHBHHIIITHPPOIH-
IoH u 11p. MccrnenoBanust, IpoBeieHHbBIE B MHCTUTYTE B 00JIACTH XUMHU
arleTHIIeHa, TTO3BOIHIIN Pa3padoTaTh HOBBIE CIIOCOOBI CHHTE3a BUTAMU-
HOB A u E, a peakiiun cnuHTe3a MPOU3BOIAHBIX MTUPHUINHA JIETIIH B OCHO-
BY HOBBIX ITyTEH I0JydeHus BuTaMuHa B, u ero anasnoros. [IpoBesieHb
paboThI B 00JIACTH CHHTE3a MPOTHBOTYOSPKYIE3HBIX aHTHOMOTHKOB U
M3yYeHUs] MEXaHU3Ma UX JEHCTBHS.

[Iupokoe pa3BUTHE MONYYWIN UCCIEAOBAaHHS B 00JacTH dJI€MEH-
TOPTraHWYECKUX COEOUHEHHH, MPOBOAUMBIE B saboparopusx A.H.
HecmesnoBa, A.E. ApOy3oBa m b.A. ApOy3oa, M.U. Kabaunwuka,
W.JI. KayHsiHIa. DTH HCCIEIOBAaHUS SBIIACH TEOPETHICCKON OCHOBOM
CO3/IaHUS HOBBIX JIEKAPCTBEHHBIX MPEMaparoB, MPEICTABISIOMINX CO-
0Ol PIIeMEHTOpraHUYeCKHue coemuHeHus ¢ropa, docdopa, keneza u
JPYTUX DIEMEHTOB.

PazBuTnio gapmarieBTHIeCKoO XUMHUN B HEMAJIOW CTEIIEHU CITOC00-
CTBOBAaJIM TaKXXe JTOCTIKEHHSI OTEUEeCTBEHHONW MEAMIIMHCKON U OMOJI0-
rugeckoi HayK. OrpoMHOE BIMSIHHE OKa3alli pabOTHI KOl BEIMKOTO
pycckoro ¢usnonora W.II. ITaBnosa, padotsr A.H. baxa u A.B. Ilamna-
IUHA B 00J1aCTH OMOIOTMYECKON XUMHH U T.1. B HCTUTYTE OMOXHMHH
uM. A.H. baxa non pykoBonctsom B.H. BykuHna ocyuecTBieHa pas-
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paboTKka METOAOB MPOMBIIIICHHOTO MHUKPOOHOJIOTHYECKOTO CHHTE3a
BUTAMUHOB Blz,B15 U ap.

[IpoBonumeie B uHCTUTYTaX PAH hyHmameHTansHbIe HCCIeOBaHUS
B 00JIaCTH XUMHH W OWOJIOTHH CO3[AI0T TEOPETUYECKYIO OCHOBY IS
pa3paboTku HampaBiieHHOTO cuHTe3a JIB. Ocobenno sajichvl ucciedo-
8aHUA 8 0OIACMU MOLEKYAPHOU OUOLO2UU, KOMOPAsL 0aem XUMUYeCKoe
UCTNONIKOBAHUE MeXAHUIMA OUOTOSUYECKUX NPOYECCO8, NPOUCXOOAUUX
6 opeanuszme, 8 Mom qucie u nod eozoeticmauem JIB.

Bonbmioit Bkiianm B co3maHue HOBBIX JIB BHOCAT Hay4HO-
uccnenoparenbekue HHCTUTYTH PAMH. Illupokue cuHTETHYECKUE U
(hapmakonorudecKue uccaeoBaHus BexyT HHCTUTYThl PAH coBMecTHO
¢ Muactutyrom papmakonoran PAMH. Takoe compyskecTBO IO3BOIUIO
OCYIIECTBHUTD Pa3pabOTKy TEOPETUIECKUX OCHOB HAIPaBICHHOTO CHH-
te3a paga JIB. Yuensie xumuku-cunatetuku (H.B. Xpomos-Bboprcos,
H.K. KouerkoB), mukpo6uosnoru (3.B. Epmonsesa, I.®. I'ayse u ap.),
¢dapmaxomoru (C.B. Ammukos, B.B. 3akycos, M.JI. MaIlKOBCKHIA,
I''H. Iepmmwmu u ap.) co3manu opuruHanbusre JIB.

Ha ocHoBe (dyHmamMeHTanbHBIX HCCIEAOBAaHUI B OONACTH XHMH-
YeCKUX M MEIWKO-OMOJIOrMYecKUX HayK pa3BHUBajach B Halled cTpa-
HE W CTalla CaMOCTOSITeNIbHOW OTpacibio (apMareBTHYecKas Xu-
MUsS. YK€ B TIepBbI€ TOABI COBETCKON BIACTH OBLTM CO3[aHbl HaydHO-
WCCIIeNIOBaTEeNbCKAE MHCTUTYTHI (papManeBTHIeCcKOro mpouiIs.

B 1920 . B8 MockBe ObI1 OTKpHIT HayuHo-HcciemoBaTebCKuit
XUMHUKO-(hapMaIieBTHIeCKU MHCTUTYT, KOTOpeld B 1937 r. mepeume-
HoBaH BoO BHUX®U mm. C. Opmxonnkum3e. Heckonpko mosxke Ta-
kue uHCcTHTYThl (HUX®U) cosmanbl B Xapwskoe (1920), TOwmmmcu
(1932), Jlenunrpaze (1930). B 70-e romsr o6paszosan HUXDU B Ho-
BOKY3HEIIKEe JJIsi OKa3aHWs HayJYHO-TEXHHYECKOH IOMOIIM XHMHKO-
(hapmareBTHIECKUM TIpeanpusaTusM Cuoupu.

BHUX®OU — onuH U3 KPYMHEHIINX HAyYIHBIX IIEHTPOB B OOJACTH
cunTe3a HOBBIX JIC. CumamMu y4eHBIX 3TOTO MHCTUTYTa Oblila perreHa
HomHas npobieMa B Hamei crpare (O.JO. Marumacon, A.I. Baituukos
U 1p.), pa3paboTanbl CrIOCOOBI MOJTYYEHHs] OPUTHHATIBHBIX IPOTHBO-
MaJIIPUHUHBIX MIpenaparos, cyiabpanuwiamunos (O.JO. Maruacon, M.B.
Py6roB u 11p.), mpotuBoTybepKyne3nbix cpeacts (C.M. Cepruesckas),
MblIbsKopranuueckux mpemaparoB (ILA. Kupxrop, M.A. Kpapt u
Ip.), CTEPOUIHBIX TOPMOHAIBHEIX mpemnaparos (B.M. Makcumos, H.H.
CyBOpOB U JIp.), IPOBEJCHBI KPYITHbIE HUCCIICAOBAHUS B O0JACTH XH-
mun ankanounoB (Al Opexos). Ceifyac 3TOT MHCTHTYT HOCHT Ha-
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3BaHue «l[eHTp XUMHUM JeKapCcTBEHHBbIX cpeacTB» — BHUXOU wuwm.
C.OpmxoHHKHA3E. 3MeCh COCPEIOTOYEHBI BBICOKOKBATHU(HITHPOBAH-
HbI€ HAy4YHbIE KaJpbl, OCYIIECTBISIONINE CO3IaHHUE W BHEAPEHHE B
MIPAKTHKY PaOOTHl XUMHKO-(PapMareBTHIECKUX MPEAIPUATHH HOBBIX
JIB B Poccuiickoit denepanuu.

B XapbKOBCKOM Hay4HO-UCCIIE0BATEIbCKOM XHUMHKO-
¢dapmanesTryeckoM uHCTHTYTE (XHUXDU) BemyTcs MccleaoBaHus B
obmactu co3manus HOBEIX JIC U3 pacTeHHi, comepKalux aaKaIouIbl
Y TJINKO3HJIbI, COBEPIICHCTBYIOTCS M Pa3paldaThIBAIOTCS TEXHOJIOTHYE-
CKHE TpOIlecChl Mpou3BoacTBa pasnuudbix [JIC (ammynupoBaHHBIX
pacTBOpoB, TabJIETOK, adpO30JIeii U Ap.). 3aTeM MHCTHUTYT OBLI IEpPEH-
MEHOBaH BO Bcecoro3HbIl HayYHO-UCCIIEI0BATEIbCKUI UHCTUTYT XU-
MUH ¥ TEXHOIIOTHH JieKapcTBeHHBIX cpencts (BHUMXTIIC). B nacros-
mee Bpemst BHUMXTJIC npeobdpazoBan B ocymapcTBeHHBIA HAyYHBIN
meHTp nekapereenusix cpencts (IHIIJIC) TocymapcTBEHHOTO KOMHTE-
Ta YKpawHbI 110 XUMHYECKOH, HE(QTEXUMIIECKON MTPOMBIIIIICHHOCTH U
MeIUIMHCKNM TpenaparaM (IoCXuMIIpoM YKpanHel).

B 2010 romy ncnonamnocs 80 et BeepoccuiickoMy HHCTUTYTY Jie-
KapCTBEHHBIX 1 apoMarhueckux pacrenuit (BUJIAP) (ceiiuac BXOIHUT B
crpykrypy PAH), 31ech perarorcs npooieMbl H3y4eHHs JICKapCTBCH-
HO# (bmopwr u co3mganus u3 JIPC woBeix JIC. Ha ocHOBe mcciemora-
HUS PACTUTEIIBHOTO CHIPhS B HHCTUTYTE ObLIO pa3paborano 6onee 100
JIC. 13 aux 3apeructpupoBano B M3 PD 1 BHepeHO B METUITHCKYIO
npaktuky 71 JIC B Buge 94 JI®. Cpenn HUX uHAUBHAYyanbHBIC JIB
WIA CyMMa BEIIECTB, JIEKAPCTBEHHBIE COOPHI, OT/ENbHbIE PACTECHUS.
Cozmannsie JIC oTHOCATCA K Pa3iMYHBIM (hapMaKoTepaneBTHICCKAM
rpymmaM, B T.4. 00Ja1ao1ie CepAeIHO-COCYANCTBIM, HEMPOTPOITHBIM,
MIPOTUBOBHPYCHBIM, MPOTHBOBOCHAINTENBHBIM, aHTHOAKTEPHAIBHBIM,
PaHO3KUBISIIOIIAM, OPOHXOJUTHYECKAM JIEHCTBHEM, PpETyISTOPHI
¢yskunn XKKT 1 MouenonoBoi cdepsl, IMMYHOMOAYISTOPBI. AKTY-
aJIBHBIM HampaBiieHHeM B aestenbHocTd BUJIAPa sBsieTcs pa3pabot-
Ka OMOIIOTHYECKH aKTUBHBIX 100aBoK (BAJI) Ha OCHOBE PaCTHTENIHLHOTO
CBIPBS, 00JIATAOMINX OOIIEYKPETUISIONINM U MATKAM TOHU3HPYIOIIUM
JEHCTBUEM.

OtkpeiTas B 1928 . B Mockse lleHTpansHas anrevyHas HaydHO-
ucciemoparenbckas nadoparopus (IIAHUWII) B 1944 1. peopranusosa-
Ha B LleHTpasibHBIM anTe4yHbIH HAYyYHO-HCCIIEI0BATEILCKUH HUHCTUTYT
(IAHUN). B 1976 r. HAHUUN nepenmenoBan B0 BHUM® — Bce-
COIO3HBI HAayYHO-HCCIIEIOBATENLCKANA HHCTUTYT (apMaiuy, 3areM
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B Hayuno-uccnenoBarenbckuii WHCTHTYT (papmannn MwuHHCTEpCTBA
3npaBooxpanenusi Poccuiickoit denepanuu.

Yke B mepBBIC TONBI TMOCIIE CO3MaHUs B HaleH cTpaHe (apmaries-
TUYECKUX HAYYHBIX YUPEKACHNN 1 YIEOHBIX 3aBEICHUI cUCcTeMaTnyie-
CKH€ HCCIIeJIOBaHUS B 00NMacTH (apMaIleBTHYECKOTO aHAIN3a HaYallu
mnpoBoauts B0 BHUX®DU (A.K. Pyxkennesa u ap.), 8 TAHUU (H.W.
TopsimnoBa, B.A. Kisukuna u ap.). Bonbinoit Bkiiaa B pa3paboTKy Me-
tonoB aHanu3a JIB Baecnu I1.JI. CeHOB 1 €r0 MHOTOYHCIIEHHBIE YUSHH-
KH, pa3paboTaBIIie HOBBIC CITIOCOOBI XMMHYECKOTO KOHTpost JID. H.A.
Bansmxko sBnsieTcss mnoHEpoM B 00MacTé CIEKTPO(HOTOMETPHUIECKIX
uccienosanuit JIB, koropeie npoponkun B.M. biuzniokoB. .A. ®u-
AJIKOB TTOCBSTHII CBOM PAaOOTHI H3YYEHUIO XUMUIECKUX METOJIOB aHAIIH-
3a JIB. Bce 3TH uccnenoBaHus MONYYWIA CBOE AAJIbHEHIIEE pa3BUTHE
Ha kadenpax ¢apManeBTHICCKO XUMHH MOCKOBCKOH METUITHHCKOM
akamemuu, CankT-IleTepOyprckoit XUMHUKO-(papManeBTHIECKON aKaie-
muH, [laruropckoii u I[lepmckoit papmMarieBTHIECKHAX akageMHil, a Tak-
XKe JPYyTruX MEIWIUHCKUX (DapMaleBTHYECKHX (PaKyIbTeTOB BBICIICH
IIKOJEI.

Juia ymydimeHust KOHTPOJIsl KadecTBa JIeKapcTB ObLT co3nmaH B 1976
r. ['ocynapcTBeHHBIN HayYHO-UCCIIEN0BATENIbCKUI UHCTUTYT IO CTaH-
JapTH3aldi M KOHTPONMIo JekapcrBeHHBIX cpencts (THHUMCKIIC).
WHCcTHTYT OCcymecTBiseT (QyHIaMEHTANbHbIE W TPUKIAJHBIE HCCIe-
JoBaHUA 10 podiieMe «CTaHaapTU3aIus JIEKapCTBEHHBIX CPEJCTBY, B
TOM 4mcie pa3paboTky craHmapTHeix 06pasmnos (CO) u HOpMaTUBHOM
nokymentanuu (H/I) na JIC, pa3paboTKy METOIOB KOHTPOJISI Ka4eCTBa
1 U3yYeHHE (DU3UKO-XMMHYECKUX M Omojormdeckux cpoicte JIB. B
1999 r. THMUCKIIC 6511 peopranuzosas B asa HUW: UncTHTYT KOH-
TPOJIsI Ka4eCTBa JIEKAPCTBEHHBIX CPEACTB M IHCTUTYT CTaHAapTH3AINA
JeKapCTBEHHBIX cpeacTB. OOa OHM BOILTH B cOcTaB | 0CymapcTBEeHHOTO
HAay4YHOTO [IEHTPAa SKCTIEPTU3BI U KOHTPOJIIS JIEKAPCTBEHHBIX CPEACTB.

Bbonwmras pabota B o6macTu co3manus 1 uccienoBanus JIB Ha ocHO-
B€ CHHTE3a HOBBIX OPTaHUYECKUX COEAMHEHUI MPOBOAUTCS B HAyYHO-
HCCIIE0BATEIbCKUX HHCTUTYTAX, M3ydarommx aHtuounotuku (BHU-
HNA B Mocke 1 HM aHTHOMOTHKOB M (hepMEHTHBIX IIPEIapaToB B
r. Cankr-IletepOypre), B cozmannom B 1936 1. Beecoro3HoM HaydHO-
uccienaoBareabckoM BuramuaHoM uHctutyte (BHUBU) u apyrux ot-
paclieBbIX HayYHO-HCCIIEN0BATENECKUAX YUpexkaeHussx M3 PO.

AKTyanpbHOCTh TPOOJIEMBI CO3MAaHUA M HCclenoBaHus HOBBIX JIC
MpUBJICKIa K ee pemeHnto MockoBckuid, CankT-IleTepOyprekuid,
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PocToBckuii M Jpyrue yHUBEpPCUTETHl HAlled CTPaHbl, XUMUKO-
TEXHOJIOTUYECKUE, HAYTHO-UCCIIEI0BATEIbCKIE MHCTUTYTH U YIeOHBIC
3aBeaeHust. OcobeHHO (D PEKTUBHBEIMHI 0Ka3aJIMNCh TPOBOAUMEBIE B 3TOM
HalpaBJIeHUN HCCeoBaHus B POCCHITCKOM XUMHUKO-TEXHOJIOTHYECKOM
yHuepcutete uM. J1.11. MenneneeBa u B UHCTUTYTE TOHKOW XUMHYeE-
ckoil TexHonoruu uMm. M.B. JlomoHocCOBa.

Croip O0IBIIOE YHCIIO HAYYHBIX IIKOJI, 3aHUMAOIINXCS PeleHIeM
JTaHHOH TTPOOJIeMBl, CBUIETEIBCTBYET MTPEKE BCETO O €€ aKTyalTbHOCTH
Y B&XHOCTH IS 3/[paBoOXpaHeHus. Paznudane nmpoduis yKka3aHHBIX Ha-
YYHBIX YUPEKACHUN TOATBEPIKIAET CIOKHOCTD MTPOOJIEMBI CO3aHUS U
nccienopanus JIC, He0OXOAUMOCTH MTPOBEACHUS HUPOKUX (yHIaAMEH-
TaJIbHBIX W MPUKIAIHBIX PabOT B Pa3IMYHBIX O0NACTAX XUMUH, (PH3u-
KW, MEIUIIUHBI, (hapMaIlim.

2.4. CTaHOBNeHMe M Pa3BUTME KOHTPOMNbHO-aHANIMTHYECKOM
cny»6b1 B Poccun

Cyx6a xonTpons kagectBa JIC B Poccun mmeer 6omnee vem 200-
JIETHIOIO MCTOPHIO, KOTOpask Hepa3phIBHO CBS3aHA CO CTAaHOBJICHHEM
BCEW cHCTeMBl ymIpaBiieHUs (papMaIeBTUICCKOW MeATeIhHOCThIO. B
Te4ueHne ITHUX JeT B Poccun Bce MONOXKEeHHs, KacalouIrecs: KOHTPOIIS
kadectBa JIC, mMenn 3aKOHONATENTFHO 3aKPETICHHYIO CHITY U yTBEPIK-
JIaJICh BBHICHIMMM OpraHamMu rocyJapCcTBEHHOM BiacTu. B mepBoil mo-
nosuHe XVII Beka ObuT co3maH AnTekapCKHUi MpHKa3, KOTOPHI Ocy-
IIECTBIISI B YHACIIE MPOYHX 3a]1a4 KOHTPOJIb 32 KA4eCTBOM U3TOTOBJICHUS
JIC B antekax. B 1784 . Ykazom CeHara ObIJIO BBEIECHO TpeOOBaHHE
o0s3arenpHON dKcrrepTH3bl HOBBIX JIC. CeHar BBIIaBall pa3pemieHUs
Ha UX peanu3anuio. JlampHelnee pa3BuTHE crcTeMa 00eCTIcueHUs Ka-
gectBa JIC B Poccun moiyumiia ¢ M3MaHUEM IEPBOTO ATTEKapCKOTO
Yerasa 1789 1., 8 u3 23 maparpadoB KOTOPOro OBLIH MOCBSIICHBI BO-
mpocaM KoHTpoJis kadecTBa JIC. DTrM ke YcTaBoM BIiepBhie B Poccnn
OBIT YTBEPXKICH peecTp paspemeHHbIX kK npumeHenuto JIC. Peectp B
JlalIbHEUIIIEM eXEroHo nepecMarpuBaica MuHucTepcTBoM BHyTpeH-
HUX JIeTl, B BEIEHUN KOTOPOTO HAXOAMUIOCH (hapMaIleBTUIeCKOe 3aKOHO-
JIaTeIbCTRO.

B cranoBneHuun rocynapcTBeHHOro KoHTpois kadectBa JIC B Poc-
CHHM BaXHYIO POJIb CBHITPaji0 3aKOHONATenbHOe npuHsATHe CeHaTtoM B
1807 1. 3axIroueHus 0 CIeIUPUICCKOM XapakTepe dhapMareBTHIECKOI
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nesitensHocTH. CyTh €T0 COCTOsIIa B TOM, YTO TOPTOBIIS JIEKAPCTBAMU
OTIIMYaeTCsl OT BCEX MPOYUX BHUIOB TOPTOBIM W JTOJDKHA HAXOAUTHCS
o1 O KaHIIM Hai30pOM TTPAaBUTENHCTBA.

Bo Bropom msmanun Anrekapckoro Ycrasa (1836 r1.) TpeboBanus K
ycioBusaM obecriedenus kadectsa JIC ObIIM pacuIMpeHsl M HaIpaBie-
HBI Ha COOIIOAICHNE YCIOBHH npaBuiibHOTO XpaneHus JIC B antekax. B
1892 r. Bompocsr koHTpOI KadecTBa JIC BKITIOYEHBI B YcTaB BpadeO-
HBIA. B HEM 3akperuanachk 00s3aTeTbHOCTD MPENCTABICHUS JaHHBIX O
cocrase HOBoro JIC Memgunuuckomy CoBeTy, KOTOPBIH OLIEHUBAN €ro
3¢ (eKTUBHOCTP M yCTaHABIHMBAJ 00IaCTh MPUMEHEHHUS. YCTaBOM ObLTH
OTIpeNesIeHbl KPUTEPHH Pa3pelIeHrs K MEAUIUHCKOMY MPUMEHEHHUIO
HOBBIX JIC: OpUTHHAIIEHOCTD, PEUMYIIECTBO 110 3D (HEKTHBHOCTH JCHi-
CTBUSL.

B xonre XIX —nragane XX BekoB B Poccnu B ¢BSI3U ¢ pacInpeHUEM
MIPOMBIIIUTEHHOTO Tpon3BozcTBa JIC ObuH pa3paboTaHbl U yTBEpKIe-
HbI «[IpaBuia 00 ycnoBHsX, MOPSAAKE pa3pelleHnus U 00 yCTpOMCTBe
(habpuk, 1abopaTopHit U 0COOBIX OTIACICHIH XUMUICCKUX 3aBOIOB JIJIS
M3TOTOBJICHHSI CIIOKHBIX (papManeBTHYeCKUX MmpemnaparoB». B Hux pe-
IJIaMEHTHPOBAHEI TpeOOBaHUS K yclIoBUsAM mpou3Boactsa JIC. Oru BO
MHOTOM CXOIHBI C COBPEMEHHBIMH TPEOOBAHHSIMH, TIPEIbSIBISIEMBIMA
TIpH JTUIIEH3UPOBAHUH.

KauectBo BBO3UMBIX 3apyOexHbIX JIC KOHTPOIHMPOBAIOCH B COOT-
BercTBUU ¢ «[IpaBmiiaMu It MPOITyCcKa 3arpaHUYHBIX JIEKapCTB», KO-
TOpBIE TAK)KE BO MHOTOM HAIIOMUHAIOT COBPEMEHHBIE TpeOoBaHus. [1pu
paspemennn BBo3a JIC momyckanochk ux OCBOOOXKAECHHWE OT XHMHUYe-
CKOTO HCCJIEIOBAHUS B TOM CITydae, €CJH 3asgBHTEb MPEICTABISI aKT
XUMHYECKOTO aHan3a BBO3UMOTO JIC, BEITOTHEHHOTO TAKHUM PYCCKAM
WJIM HHOCTPAHHBIM YUPEXKJICHHUEM, KOMIIETEHTHOCTh KOTOPOTO MpH3HA-
Ha MenumuackuMm CoBetoMm. B ciaydae m3menenus no3sl u Buna JID
TpeOOBaIIOCH HOBOE XOAATAHCTBO C ONMMMCAHUEM COCTaBa M TEXHOJIOTHU
MIONTyYeHHs W C TMPHUIIOKEHUEM aHalln3a, IPON3BEACHHBIM KOMITETEHT-
HO¥ J1abopaTopueii.

Takum 00pazoM, cucTeMa TOCYJapCTBEHHOTO KOHTPOJIS KadecTBa
nexapcTB B Poccun mmerna 4€TKyr0 3aKOHOAATENbHYI0 OCHOBY U Oblia
OpHEHTHPOBAHA, MPEXKJe BCEro, Ha HAA30p 3a COONIOICHUEM YCIOBUI
M3TOTOBJICHHS U KOHTPOJIS KauecTBa JIEKapCTB.

B cBia3u ¢ mu3MeHeHHEM COIHMAbHO-IPKOHOMHUYECKHX YCIIOBHI B
Poccun mocire 1917 roma mpoun3onuia moTHas peopraHu3anus CHCTEMBI
aNTEYHOHN CIY>KOBI U TOCYIapCTBEHHOTO KOHTPOJISI KaueCcTBa JIEKapCTB.
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B nepsrie roasr Coserckoii Bnactu (nexabps 1918 roma) 6vu10 mOI-
nucaHo nocranosneHne Haponrnoro Komuccapuara 3apaBooxpaneHus
PCOCP «O HanwoHaTU3UPOBAHHBIX alTeKaX, allTCYHBIX TPEIITPHATH-
sIX, 00 OpraHM3alHNy YIIPABIEHUS UMH U OpraHax, UX CHaOXKaIOIIIX.
Oo6mIee pyKOBOACTBO alITEUHOM CITYK00¥ cTpaHbl, BKIIFOYas HA30PHBIC
YW KOHTPOJBbHBIE (PYHKIIUH, BO3JArajoch JTHM IIOCTAHOBJICHHEM Ha
dapmanesruueckuii otaen Hapkomsmpasa (HK3).

B nagane 1919 . na [lepBom Bcepoccuiickom cheszie dhapMaeBTh-
YEeCKUX MOIOTACIIOB METUKO-CAaHUTAPHBIX OT/IEIIOB OOIACTHBIX U Ye3/I-
HbIX COBETOB pab0O4MX, KPECTHIHCKAX U KPACHOAPMEHCKUX JIEMyTaTOB
ObUTH OTIpEeNEeNIeHbl 3a/laud anTedHOW CIIyXObl cTpaHbl. B cootBer-
CTBHM C HUMHU ObLiIa BBEJIEHA B anTeKax JODKHOCTh KOHTpOJepa Mmpo-
BepKH mpaswmibHOCTH H3rotosieHus JIC accucrentamu. Oprannzanus
KOHTPOJIHHO-aHATUTHYECKOH CITYKObI allTeYHbIX yIPABICHN Hadanach
¢ co3nanus B 1923 1. KOHTPOJIBHO-aHAMMTHIECKUX Jaboparopuii B Mo-
ckBe, Jlenunrpaje, CBepIsIoBCKe, a 3aTeM U B Apyrux ropojax. [Ipogaxa
OTEYeCTBEHHBIX U 3apyOexxHbIx JIC momyckanach TONBKO TOCIE Mpel-
BapHUTEIHHOTO XMMUYECKOTO aHallM3a B KOHTPOJIHHO-aHATUTHYECKHX
naboparopusax. Berxox B cBeT B 1926 1. mepBoii coBeTCKOH (hapmako-
Meu Co3/1ajl HeOOXOANMYIO HayYHYIO OCHOBY OpPTaHHM3AIMHA KOHTPOIIS
kadgecTBa JiekapcTB. Haumnas ¢ 1929 r. KArJI BMeHeHO B 0053aHHOCTD
MpOBEZICHNE BHIOOPOYHOTO KOHTPOIs KadecTBa JIC, M3TOTOBIEHHBIX B
anTeKax.

Bonpmioe BHUMaHWE yIy4IIEHHIO KOHTPOJIBHO-aHATHTHYECKON
CITy>k0BI OBLITO yIIeeHo Ha poBeaeHHOM B 1926 1. Beepoccuiickom dap-
MAaIeBTHYECKOM coBelannu. Ha HeM o0CykIanuch UTOTu paboTHI IO
CO3JIaHUIO TOCYIaPCTBEHHOM CHCTEMBI JIEKAPCTBEHHOTO 00CITYKHBAaHUS
HaceneHus. B 1926-1927 rr. 6put10 3aBepireHo GopMUPOBAHUE CHUCTE-
MEI anrrearoro aena B CCCP yTBepaeHHEM yCTaBa, IIpaB U 00sI3aHHO-
CTeH anTeKoyImpaBIICHUH TPy OTeIax 3apaBooxpaneHus. B 1930-1935
IT. CO3/IaHBI peciyOnukanckue antednsie yrnpasiaeHus B PCOCP u Ha
VYkpanse, a 3aTeM U B IPYT'HX COIO3HBIX peciyonukax. KoopamHaiuio
WX JIeATEIIbHOCTH OCYIIECTBIsIa ANTeYHAss WHCTIEKIHS, CO3aHHas B
1936 . mpu HK3.

Bonpmioe BHUMaHue yAeNsI0Cch KOHTPOITIO Ka9eCcTBa JIEKapCTB B MTPO-
1Iecce uX MPOU3BOCTBA Ha MPEINPUATHIX XUMHUKO-(hapMaIieBTHIECKON
npomsbinuieHHocTH. CoracHo yTBepkaeHHoi npukazom BCHX CCCP
or 24.12.25 1. Ne224 «VIHCTpYKIIUN O TIOPSIAKE OTKPBITHS 3aBOJIOB U
nmabopaTopuii Al MPOU3BOACTBA (PapMaIEeBTUUECKUX IPENapaToB»,
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YOPaBISIIOMANA W BIaAEIbIBI TIPEANPUATHS JOIDKHBI OB HECTH OT-
BETCTBEHHOCTb, B T.4. YTOJIIOBHYIO, 33 JOOPOKaYECTBEHHOCTh BBITyCKa-
eMbIx JIC u 3a cooTBeTcTBHE NX TpeboBaHusM nericTByromux B CCCP
(hapmaxorreti u apyroit HJI.

B 30-¢ roasr obecnieueHue kadectna JIC MpOMBIIIIIEHHOTO H3TOTOB-
JIEHHsI BO3JIarajioch Ha otesnbl Texaudeckoro koutposst (OTK) u koH-
TpOJBHBIE JTabopaTopuu mpeanpuatuii. HecMoTpss Ha TprUHHMaeMbIe
Mephl, Ha mpoBenéHHOM Arnrteunoi mHcnekiuelr HK3 CCCP B 1938
I. COBEIIaHNU T10 yay4mieHnto kadectBa JIC yka3pIBalOoCh Ha HEOITY-
CTUMO BBICOKHH ypoBeHb Opaka JIC kak mpombiuieHaoro (o 7,1%
cepuii), Tak u arnreuroro (mxo 27,6%) usrorosnenus. OCHOBHBIMH IIPH-
yiHamu 6paka JIC mpoMBIIIIIEHHOTO TPOU3BOJICTBA OBLTH: OTCYTCTBHE
JOJKHOTO KOHTpOs 3a kKadectBoM JIC; HecoOmoneHue TpeOOBaHMIA
TEXHOJIOTUIECKUX MPOIIECCOB MTPOU3BOJICTBA; AHTUCAHUTAPHS B CONEP-
YKaHUH TTOMEIICHHH, anmaparypsl, Tapbl; HEAOOPOKAYECTBEHHOE CHIPHE
1 HEOPEXHOE OTHOIICHHE K €ro XpaHeHHIO; HEIOCTAaTOYHOE KOoJInde-
CTBO M Ka4€CTBO MPOQIIAKTHIECKIX MEPOIPHUITHH; KpaiiHe Hebaro-
MIPUATHBIC YCIIOBUA IS PabOTHI KOHTPONBHEIX Jtaboparopuit 1 OTK
3aBO/IOB. XapakTepHO, YTO PAJ 3TUX HEIOCTATKOB MMEIOT MECTO M Ha
coBpeMeHHBIX XD3 1 A5 UX ycTpaHeHHus TpedyeTcs HEYKIOHHOE CO-
omonenve [IpaBun GMP.

B nocnenyromue rozapt (1936-1940) anreunbie ynpaBieHuUs yCUITH-
BalOT BHUMaHHUE K KOHTPOITIO KadecTBa JiekapcTB. Bo Bcex 061acTHBRIX
neHTpax obutn coznansl KAHJI B coorBeTcTBHM ¢ ipuka3zom HK3 CCCP
ot 3mapra 1939 r. K konmy 1937 r. B ctpane ux umenocs 188. 3to nano
BO3MOYKHOCTH pactmpuTh cdepy aesrenbHoctd KAHJI m mpoBoauth
BBIOOPOUHYIO €KEMECSIIHYI0 KOHTPOJIBHYIO MTPOBEPKY JIEKAPCTB, MIPH-
TOTOBJICHHBIX B anrekax. B 1938 r. mo pemenuio HK3 B anrekax Ha-
YUHAIOT CO3/1aBaThCsl KOHTPOJIHHO-aHAINTHIECKIE KAOWHETHI M CTOJIBI.
K magamry 1941 r. B crpane umenoch 295 KAnJI u 1133 xoHTpOIBHO-
AHAINTUYECKNX KaOMHETOB M cToioB. Hapsimy ¢ yBennmueHueMm yucia
MIOZIPa3IeIeHn i KOHTPOJIBHO-aHAIUTHIECKOM CITy)KOBI B cTpaHe 00ib-
[10¢ BHUMAaHHE YICSIOCHh YIYUIICHHIO KadecTBa WX padoTel. KAHJI
K 3TOMY BpEMEHH CTaJId OPTraHU3aI[MOHHO-METOANMYECKUMHU IEHTPAMHU
KOHTPOJIbHO-aHAIMTHYECKOW CITy>KObI. BBITH ompeneneHsl BUABI BHY-
TPHANTEYHOr0 KOHTPOIs KadecTa JIC, KOTOpble COBEPIICHCTBYIOTCS U
HE TEePSIOT CBOETO 3HAYCHHS B HACTOSIIIEE BPEMH.

YuurteiBas Beicokuii iporieHT opaka, HK3 CCCP mepecmorpen 3ama-
YH ¥ METONIBI pabOTHI KOHTPOJIFHO-aHATUTHYECKOH ciTyxO0b1. B 1939 romy
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HK3 CCCP ytBepann «MHCTPYKIWIO O BHYTPHUATEYHOM KOHTPOJIEY,
MPEAyCMAaTPUBAIOIILYIO MPOGUIAKTHYECKUH, OMPOCHBIH, OPTaHOIEITH-
yecKui, (GPM3MIECKUi |, IT0 Mepe HaTOOHOCTH, KaUeCTBCHHBIN XHMHUYE-
CKHl aHaau3. YIpaBiIcHHE XUMHUKO-(apMaIleBTHUSCKON MPOMBIIIICH-
HOCTH 0053aJI0 TPEIIPUATHS IPH OTIIPAaBKE TOBAPOB MPHJIArarb KOMHU
ananm3oB ¢ 3axmouenueM OTK 3aBomos. B 1939 . HK3 yrBepaun momno-
xenne 0 KAnJI, KOHTpONbHO-aHAMUTHYECKNX KaOMHETaX MpH anTekax,
WHCTPYKLHIO 110 olleHKe KadecTBa JIC, m3roraBmmBaeMbIX B anTekax. B
pesynsrare TpuHITHIX Mep yxe B 1940 1. ynensHbIi Bec HeYIOBIETBOPH-
TEJIHHO TPUTOTOBIICHHBIX JIEKApCTB CHU3MWICS 10 1%0.

BoiiHa HaHeca OrpOMHBIA YPOH 3APAaBOOXPAHEHHUIO U ANTEYHOM
CUCTEMe CTpaHbl. bBUTO YHUUTOXEHO OOINBIIIOe YHCIIO alTeK, aHATUTH-
YeCKUX JIabopaTopuil M APYTUX alTeYHBIX YUPEKACHNUN, BABOE COKpa-
TUJI0CH 9ncio (apmaieBroB. OTpOMHBIE 3a/1a4d CTOSITH TIEpe]] anTed-
HBIMH paOOTHUKAMH 10 BOCCTAHOBJIICHHIO CHCTEMBI OecriepeOoiHOTro
o0cCITy>)KHBaHUs HaCEJICHHs JIEKapCTBAMHU.

B 1945r. AnrteyHast HHCTICKITHS Oblla peopraHn3oBaHa B [ 1aBHOE arr-
teuroe ynpasienue (CAITY) Hapkomsapasa CCCP. Hecmotpst Ha Tpy/-
HOCTH TIOCJIEBOCHHOTO MepHoa, yke kK 1946 1. uricio antek mpeBhICHUIIO0
JIOBOEHHBIH YPOBEHB, OBLIO BOCCTAHOBJICHO OOJBIIMHCTBO pa3pyIleH-
Heix KAHJIL. YBenmnuuBmieecs B roapl Bennkoit OTedecTBEeHHOW BOWHBI
KOJTMYECTBO (hapMaleBTHIECKUX (aOpUK MPH alTEYHBIX YIPaBICHHUIX
00yCII0BMIIO HEOOXOAMMOCTH COBEPIICHCTBOBAHUS CHCTEMBI KOHTPOJIS
KadecTBa BhITyckaeMbIx uMu JIC. B cBsi3u ¢ 3TUM OBIIO IEpeCMOTPEHO
nonoxerne 00 OTK Ha 3THX mpeAnpusITHIX, B KOTOPOM KOHKPETHU3H-
poBaHbI GYHKIMK U 3HAYUTEIHLHO pacmupens! nmpasa OTK.

B 1951 1. TAITY Mun3npasa CCCP o6s3am0 KAuJI KOHTpOIHUpOBaThH
kadecTBO Bcex JIC, moCcTymaromux Ha anTeyHble CKIIaabl, HE3aBUCHMO
OT HAJIMYHs Pe3yJIbTAaTOB 3aBOJICKOTO aHanmu3a. Yepes 5 met ObuT BBe-
neH nuddepeHInpoBaHHBIA peKUM KOHTpOJIs kKadecTBa JIC, KOTOPHIiA
ObLT HECKOJIBKO M3MeHeH B 1963 r. OH npexycMmarpuBal 00si3aTeIbHBIN
MMOCEPUHHBIA KOHTPOIb BceX HOBBIX JIC, MoCTynarommx Ha anTedHbIe
CKJIaJIbl OT IPEATPHUATHIA B TEUCHUE ABYX JIET C MOMEHTa OCBOCHHS HX
MIPOMBIIIUIEHHOTO BHIMyCKa, SA0BUTHIX JIC, pacTBOpOB B ammynax u
(hmakoHax I MHBEKIHUH, OCTANbHBIE TPOBEPSUTUCH BEIOOPOUHO. BBe-
JIEHUE TAHHOTO MOPsIIKa CITOCOOCTBOBAIO aKTUBH3AITNH padoThl KAHJI
0 KOHTPOIIO KadecTBa JIC mpOMBITITIEHHOTO TPOU3BOACTRA.

Bomnpocs! kouTposs kauectBa JIC Bcerna HaxXOAUIUCh U HAXOAATCA
B IICHTPE BHUMAHMS JCSITEILHOCTH MPaBUTENBCTBA cTpaHbl. Jlo 1962
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r. B CoBetrckom Coro3e TOCy1apCTBEHHBIA KOHTPOJh KadecTBa JIC Obu1
BO3JIOXKEH Ha VHCTIEKIHUIO TI0 KOHTPOJIO 32 KAYECTBOM MEIUITMHCKON
npoaykimu (MHCIeKIus), KOTopast SBJIsUIach Mojpas3aeiicHieM YIpas-
JICHUS! JICKAPCTBEHHBIX CPEICTB U MEIUIIMHCKON TEXHHKH C WHCIICK-
nuei mo kagecTBy M3 CCCP. MHceKIus oCcyecTBisAiIa KOHTPOIb 3a
KaueCTBOM MEIUIIMHCKOMN MPOIYKIINH, BBITYCKAEMON OTEUECTBCHHBIMU
MPEANPUIATHSIMH, & TAKXKe TOJy4aeMOil M0 UMIIOPTY M OTHPABIIIEMON
o ’kcriopty. [loctanosneranem Cosera Munnctpos CCCP ot 14.05.62
. Ne438 MHucneknus Oblia peoprannzoBaHa B 1 0OCynapcTBEHHYIO MH-
CIIEKIIMIO TI0 KOHTPOIIIO 32 Ka4eCTBOM JICKAPCTBEHHBIX CPEICTB U U3-
nenuii memuinHckor TeXHukd M3 CCCP, koTopo#i OBUIH ITOTYHHEHBI
TocynapcTBeHHBIH HAyYHO-UCCIEAOBATEIBCKUA UHCTUTYT CTaHAAPTH-
3aIUH ¥ KOHTpOIs JekapcTBeHHbIX cpencts (THUMCKIIC) u KAuJI
anTeYHBIX YIPABICHHUH.

[IpocymecrBoBaBmas g0 Havyama 90-X TOIOB TOCyIapcTBEHHAs
cucremMa KOHTpoJsi kadectBa JIC ocymecTBisuiach Ha OOIIECOI03HOM
(mpenBapUTENbHBIN U MOCICAYIOIINA KOHTPOJIb), PErHOHAIBHOM (Ha
anTeYHbIX 0a3ax), TePPUTOPHATBHOM — PECIYOINKAHCKOM, KPacBOM,
obmacTHOM (Ha aNTEYHBIX CKJIafax) M ydpexacHueckoM (B amrekax)
ypoBHsX. Cructema ObUTa BEIOMCTBEHHOTO Xapakrepa, (yHKIHOHHPO-
BaJia B YCJIOBHSIX [IEHTpalIM30BaHHOTO pactpenenenus JIC u mpeaycma-
TpHBaa KOHTPOJbh WX KaueCTBa Ha BCEX dTanax. Bce cuHTeTHYecKue
JIB, aHTHOWOTHKH, BUTAMHHBI M MPENapaThl U3 KUBOTHOTO U PACTH-
TEJILHOTO CBIPhsI, BBIMYCKACMbIC MPOMBIIUICHHBIMH TPEIIPUATHIMA
JHOOBIX BEJOMCTB, MTOJICKAIH TOCYaPCTBEHHOMY KOHTPOJIIO KauyecTBa
B THUMCKIIC.

KoHnTpons kauectBa uMnoptHbIX JIC oTIM4aics ot nopsiika KOHTPO-
7151 kKagecTBa oTedecTBeHHBIX JIC. [IpenBapuTenbHBIN KOHTPOIb ITPOXO-
I TIOCTYTIMBINKE Ha TeHTpanbHble 6a3el [AITY M3 CCCP mnepsrie
TpH cepuu BIiepBbIe 3aKyIUIeHHBIX JIC. O0BEM mocneayonero KOHTpo-
as muddepenmmpoaics mo rpymmnam JIC (o Bcem mokaszaresnsim HJT,
Ha CTEPUIBHOCTh U MIUPOTCHHOCTH BEIOOPOYHO). [Ipu mocTyruieHnn Ha
anTeYHbIe CKIIAJbI OT TPAH3UTHBIX 0a3 ummoptHbie JIC mojiexanu mno-
CEepUIHOMN MPOBEpKe BHEIIHETO BUJIa, IpuBeaéHHoro B HJI.

KoHTponbHO-aHATUTHYECKUE T1a00PaTOPUN OCYIECTBISIIA KOH-
Tponb kadectBa JIC, M3rOTOBISEMBIX B alTeKax, alnTEYHbIX MYH-
kTax 1 rpymmel, BRIMyCKaeMbIX (apmaleBTHYeCKHMH (aOpHUKaMu
M TMOCTYNAIONIMX Ha alTeYHbIE CKJIAJbl OT MPOMBINUICHHBIX MPe]-
NPUSATUH, a TakkKe OPraHU3aI[MOHHO-METOAMYECKOE PYKOBOJCTBO
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NEeATeNbHOCTBIO aNTeYHBIX YUPEKISHUH U MPEANPHUATHNH B YaCTH
KOHTpoJIs kadecTBa JIC.

Bompockl KOHTpOII KayecTBa JIEKAPCTB € KaXKABIM TOIOM IPHOO-
petaroT Bce OombIniee 3HaueHrne. OHM BCeT/Ia HAaXOAMITUCH M HAXOIATCS
B IICHTPE BHUMAHUA JEATEIHHOCTH aNTeUHBIX yupexaeHuii. B CCCP
CYIIIECTBOBAJIM pPecIyONIMKaHCKHEe, 00JaCTHBIC W TOPOICKHE JIabopaTo-
puH, a Takke Jab0opaTOpHM Ha aNTEYHBIX CKJIanax M ¢apMareBTHYe-
ckux (habprkax. boMBIIMHCTBO U3 HIX COXPAaHUIIOCH Kak B Poccuu, Tak
1 B CTpaHaX OJIMKHETO 3apyOeiKbsl.

Takum ob6pazom, k Hadany 90-x romoB B Poccum cdopmmpoBana
MPUHIUITHAIBHO HOBAasi CHCTEMa TOCY/IapCTBEHHOTO YIIPaBICHHS Kade-
ctoMm JIC, mpu3BanHas obecreunBaTh 23PGHEKTUBHOCTD B 6€30ITaCHOCTh
JIC B ycoBHSIX PBIHOYHBIX OTHOIICHHH. [IpaBOBBIE OCHOBBI ATOU CH-
CTeMBI OTPEryIupoBaHbl B (hefepanbHOM 3akoHE «O JIeKapCTBEHHBIX
CPeICTBax».

B nocnenyromue no koHua XX Beka rofbl, OpOHAsS IIUTEIbHbII
MyTh Pa3BHUTHUS, MPETEPIIEB HEONHOKpAaTHBIE W3MeHeHUs, B Poccunm
CIIOKMJIAch M JEHCTBYET enuHash MHOTOYpOBHEBasl CIIy»k0Oa KOHTPOJIS
kadectBa JIC. B memsix coBepuieHCTBOBAaHMS CUCTEMBI PETUCTPAIIUU U
YCHIJICHUS] KOHTPOJIS 32 KAY€CTBOM OTE€UE€CTBEHHBIX M UMNOPTHBIX JIC B
Poccutickoit @eneparun ObUTa co3MaHa KOHTPOILHO-pa3pEITUTEIIbHAS
cucrema obecrieueHus kauectsa JIC, yrBepxneHHas mpukazom MuH3-
npaBa Poccun ot 02.09.93 . Ne211. KonTponupyromniie GyHKIUA BbI-
TIONTHSIOTCS Ha perHnoHabHOM ypoBHe 165 Teppuropnansabivi KARJI
M IIEHTPaMH KOHTPOIIS KadecTBa JeKapcTBeHHbIX cpeacts (LIKKIT).

2.5. OcHOBHbIe 3Tanbl NOXCKA NeKapPCTBeHHbIX BellecCTB

ITouck HOBEIX BAB cBsi3aH ¢ orpoMHON HayKOEMKOU pabOTOH, ITH-
TEJIHHOCTBIO Pa3padOTKH TEXHOJIIOTHW MPOU3BOJCTBA, CIOKHOCTBHIO
MEIUKO-OMOJIOTHIECKUX UCIIBITAHUHA U TPeOyeT OOJBIIX 3aTpar.

Pa3pabotka HOBOTO JIB BKJIIOUaET CieMyrOIne CTaIiuH.

1. 3ampicen co3nanus HoBoro JIB. OH BO3HHKaeT OOBIYHO B PE3YITb-
TaTte COBMECTHOH paboThl YYEHBIX IBYX CIIENHAIbHOCTEH: (papmaxo-
JIOTOB ¥ XMMHUKOB-CHHTETHKOB. YK€ Ha 3TOM CTaJNU OCYIIECTBIAETCS
MIpEeBAPUTENBHBII 0TOOP CHHTE3UPOBAHHBIX COCIMHEHUH, KOTOPHIE,
10 MHEHHIO CIIEIIUANHNCTOB, MOTYT OBITh MOTEHIINAIEHO OHOIOTHYECKU
AKTUBHBIMH BEIIIECTBAMHU.
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2. CuHTe3 IpeABapUTEILHO OTOOPaHHBIX CTPYKTYp. Ha aToii cramuu
TaK)Ke OCYIIECTBIACTCSA OTOOD, B pe3yibraTe KOTOPOTO BEIIeCTBa, OT-
JMYAIONIecs] HeCTaOMIbHOCTHIO, HEBOZMOXKHOCTBIO MJIH YPEe3MEpPHOU
TPYIOEMKOCTBIO CHHTE3a, JOPOTOBU3HOM NCXOAHBIX BEIIECTB U T.1., HE
TIOJIBEPTAIOTCS NaJbHEHUIIIEMY UCCIIEIOBAHHIO.

3. ®apMakoJIOTHYECKH CKPUHUHT W AOKIMHUYECKHE HUCITBITaHuUS.
OcCHOBHOI1 5Tar, BO BpeMsi KOTOPOTO OTCEHBAIOTCSA HETIEPCIEKTHBHBIE
BEIIECTBa, CHHTE3UPOBAHHBIE Ha IPEIBIAYIIEM JTarle.

4. Knuanyeckasi mpoBepka. Ee BBIMONHSAIOT TOMBKO IS TIEpCIeK-
TUBHBIX BAB, KOoTophie MpomIIM BCE 3Talbl (PapMakoIOTHIECKOTO
CKpPUHHMHTA.

5. PazpaboTka TexHOIOTHH Mpomn3BoICcTBa HOBOro JIB m Hanbomee
patrioHanbHoOM JID.

6. [TonroToBKa HOPMAaTUBHON TOKYMEHTAIINH, BKIFOUAIOIIEH CII0CO-
OBI KOHTPOJIA KadecTBa kKak camoro JIB, Tak u ero JID.

7. Buenpenne JIB B MpOMBITIUIGHHOE IMPOM3BOACTBO M OTPabOTKa
BCEX CTaJHii €ro MOMYYEeHHUS B 3aBOJICKAX YCIOBUSX.

Bce atu sTansl moucka U 0CBO€HUs Npou3BojcTBa HOBoro JIB Tec-
HO CBsI3aHBI Mexy co0oil. Kaxnprit HoBbri JIII siBnsieTcst uTorom co-
BMECTHOM pabOThl XUMHUKOB-CIIEIIHATNCTOB B 00IaCTH CHHTE3a W aHa-
7M3a, a TaKkke OHOJIOTOB, OMOXWMHKOB, TEXHOJIOTOB, (hapMaKoJIOTOB H
KIMHUIICTOB. Hepenko B 3Toi paboTe yyacTByeT HECKOIBKO Hay9IHBIX
YAPEXKISHUHA Pa3THIHOTO TPOQUIIS.

UcnpiTanmns OMOIOTHYECKON aKTUBHOCTA XUMHUYECKUX COSAMHEHUH
[OCJIEZIOBATENFHO BEAYTCS HA CAMBIX PAa3HBIX YPOBHSIX: MOJIEKYJISIPHOM,
KIJIETOYHOM, CYOKJIETOYHOM, Ha ypOBHE TKaHEH M OpraHOB >KMBOTHBIX,
a TaKxke IenocTHoro opranmsma. Hoswid JIII momkeH o00s3aTebHO
MMETh TIPEUMYIIECTBA MePe]T CYIECTBYIONINMH U BBIEP)KUBATh HEOO-
XOIMMBIE TPEOOBaHMS B OTHOIIEHNH TOKCHYHOCTH, KAHIIEPOT€HHOCTH,
TEpaTOreHHOCTH M JIPYTHX MoKa3areiei Oe3BpemHocTH. Bee ucmbiTa-
HUS BBITTONTHSIOT Ha MTOJIOTBITHBIX KHBOTHBIX.

Baxxnyro posib B JOKJIMHUYECKOM U3YYEHUH NOTEHUHaIbHbIX JIB 3a-
HUMAIOT OnodapmMalieBTHIECKHe rccaenoBannsd. [locneqaue aroT Bo3-
MOXHOCTb YCTaHOBUTh MeXaHU3M BozjeiicTBus JIB Ha opranusm, pe-
KOMEHIOBaTh panroHabHbIe JID 1 cXeMbl MX IPUMEHEHHSI B KIIMHHKE.
TepaneBTuuecKkasi HEHHOCTh HOBOTO JIB OKOHUATENIBHO OLICHUBAETCS B
rporiecce KIMHHYECKUX HCIBITaHud. [IpoBOASTCS OHUM B KIIMHUKAX U
HayYHO-HCCIIeIOBATENbCKIX WHCTUTYTAaX MeIUITUHCKOTO mpodwst. [1o
pe3yibpraTaM KIMHUYECKHX HCIBITAHUN JeflaeTcs 3aKIOYeHHe O Iie-
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necoobpasznocty npumenenus JII1 B Meqummackoi npaktuke. Ha JIIT,
MPOIIEIINN KIMHAYECKHAE NCTIBITAHNS, TOTOBUTCS PETJIAMEHT IIPOU3-
BOJICTBA, OTPaYKAIOMIMH TEXHOJIOTHUIO TPOBEICHHS M aHATUTHYECKHUN
KOHTpPOJIb Kakaou cranuu nonydenus JIB u JI®. Kpome Toro, paspa-
6areiaerca OC (DCII) Ha CyOCTAHIINIO — KOHEYHBIH IIPOIYKT IIPOU3-
BOJICTBA.

[Ipeanoceuikamu AJid co3gaHust HOBOro JIB sBISIOTCS HaKOIUIEHHbBIE
TEOPETHUYECKHE M AMITMPUIECKIE MPEACTABICHHUS O XapaKTepe CBS3U
MEXTy CTPYKTYPOH, PU3NIECKUMH CBOWCTBAMH 1 (hapMaKOIOTHIECKON
AKTUBHOCTBIO XUMUYECKUX coennHeHni. COBpEMEeHHbIE MCCIeIoBaTe-
JIY, TOBOPS O CYIIECTBOBAHUU CBSI3U «CTPYKTYpa — AKTHBHOCTH», IIOHU-
MAIOT IIOJT CTPYKTYPOM KOMIUTEKC (PH3UIECKIX i XUMUIECKUX CBOWCTB,
00YCIIOBJICHHBIX CTPOSHHEM MOJIEKYIIBI H3y4aeMOT0O COSTUHEHUS.

2.6. CBSI3b ME@XJY XMMMYECKOM CTPYKTYPOM, CBOMCTBAMM
BelLeCTB M MX AeMCTBMEM Ha OPraHM3Mm

YcraHOBIIEHNE 3aBUCUMOCTA MEXKIY XHMHYECKHUM CTPOCHHEM U
JefiCTBHEM BEIECTBA HA OPTaHW3M HMEET OTPOMHOE 3HAYEHHE B IIIUPO-
KOM OHOJIOTHYECKOM IUTaHe. Perenne 3Toi mpoOieMbl TO3BOIIIO OB
OCYIIECTBIIATE IeJICHANpaBlIeHHbIN cuaTe3 JIB, obnamaromux 3amaH-
HBIM (papMaKOJIIOTUIECKUM JACUCTBUEM. Mies 0 HaTu4nuy CBS3H MEXIY
XUMHYECKON CTPYKTYpPOM OPTaHUIEeCKIX COeNHEHHUI U X Onomornye-
CKOM aKTHBHOCTBIO OBLTa BIIepBEIC BhIckazaHa emie B 1869 r. Omgnako,
HECMOTpS Ha OoJiee YeM BEKOBOW TPYH YUEHBIX MHOTHX MOKOJIEHHH, K
HACTOSIIIIEMY BPEMEHHU yAAOCh YCTAaHOBHUTH JIUIIb HEKOTOPHIE 3aKOHO-
MEpHOCTH.

Ha mHorouncieHHBIX mpuMepax IMOKa3aHO, YTO HEHACHIIEHHBIE
coequHeHns Oornee (hapMaKOJOTHUECKH aKTHBHBI, YeM HACHIIEHHBIE.
BBenenmne ramoreHoB ycuiuBaeT (hapMaKOJOTHYECKYI0 aKTHBHOCTH
anmn(aTHdecKnX W apoOMaTHYECKUX COEAMHEHWH, MpUYeM KaK aKTHB-
HOCTbB, TaK M1 TOKCHYHOCTH 3aBHUCAT OT YUCIIA aTOMOB rajioreHa. XJop-
1 OPOMIIPOU3BOIHBIE OKA3bIBAIOT HAPKOTHUECKOE IEHCTBIE M CHIDKAIOT
KpoBsiHOE naBieHne. Monmpon3BoiHbIe MEHEe aKTHBHBI, HO UMEIOT 00-
Jiee BBIPAKEHHOE aHTHCETITHIECKOE JIEHCTBHE.

Brusiaue kucinopoma HaXOAWTCS B 3aBUCHMOCTH OT (D)YHKIIMOHAIb-
HOH I'pylbl, B COCTaB KOTOPOU OH BXOJIUT. BBeneHNE B MONEKYITy Be-
IIECTBA CITUPTOBOTO TUAPOKCHIIA, alIbJAECTHIHON W KETOTPYIIIT MOBBHIIIIA-
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eT papmakonornyeckuit agdext. KapOokcninbpHas rpymma CHUKAeT ak-
THBHOCTh U TOKCHYHOCTH («00JIaropakuBaeT» JACHCTBUE) U yITydIlaeT
PacTBOPUMOCTh. ITO OTHOCUTCS KakK K ali(aTUIECKUM, TaK U K apoMa-
TUYECKUM COSMHECHUSAM. bolbIlioe BIUsSHUE HA aKTUBHOCTh M TOKCHY-
HOCTh OPTraHUYECKHUX COCJMHEHHI OKa3bIBACT MPOIIECC alMINPOBAHUS.
OH MOXeT MPUBECTH K MOTHOMY U3MECHEHHIO (PapMaKoIOrH4ecKon ak-
TUBHOCTH U TOKCHYHOCTH UCXOJHBIX CITUPTOB, AMHHOB, (DEHOJIOB.

BBe/icHHE HUTPOTPYIIIBI B MOJICKYITY TIPHBOJUT K YCHUIJICHHIO BITHSI-
HUS Ha MPOIOJTOBATHIN MO3T. AjrdaTHyecKre cIoKHbIC dPUPBI a30T-
HOW KUCIIOTHI © HUTPOIIPOHU3BOIHBIE OKA3BIBAIOT COCYIOPACIITUPSIONICE
neiicteue. Hanmdue B MOJieKyiie aMUHOTPYIIIBI PE3KO MOBBIIIAET TOK-
cruHOCTh. COCIMHEHHS TUITA aMMHAaKa Pa3pa)kaloT HEPBHBIE IICHTPEI
U TIAJKYK MYCKYJIaTypy, BBI3BIBAIOT cria3Mbl U cyfoporu. [Ipucoemu-
HEHHE METHIBHBIX TPYII K aTroMy a30Ta JaeT pasiudHble 3PdeKTsl.
[Ipu BBEeJCHWU WX B MOJICKYJTy aMMHaKa WM MPH alKWIAPOBAHUN
aTOMOB BOJIOPO/Ia B aMUHOTPYIIE, THAPOKCUIBHOW, KapOOKCHIBHOM
IPYIITUPOBKAX MPOUCXOJMUT TMOYTH BCErna CHIDKeHHE (U3nonoruye-
CKOHM aKTUBHOCTH WJIM BBIpaXKEHHOE ee naMeHenue. CyliecTByeT 3Ha-
YUTENBHOE Pa3IMINe MEXKTy BIUSHHEM STHIBHON M METUIIBHOW TPyIII,
BBEJICHHBIX B MOJICKYITY.

BBenenne B Monekyiny anuparnieckux pajuKajoB, pa3BETBICHHE
WX Tered MPUBOIUT K U3MCHEHHSIM B JICHCTBUH BEIIECTB HA OPTaHU3M.
Jmuna nenu anudarudeckoro pajukaia, BBOJUMOTO B MOJEKYIY, —
OJIMH M3 BOXKHBIX (DaKTOPOB, BIUSIONINX HA aKTHBHOCTh U TOKCHYHOCTb
BemecTB. OOBIYHO HapacTaHue dPQeKTa TPOUCXOAUT MPH YIITUHEHUN
anupaTnIecKo Ieny JI0 NIeCTH aTOMOB YIJIepoJa.

3HAUUTEIHbHO MEHBIIIE UCCIEOBAH BOIPOC O HAMPABICHHOCTH W
cuie IeWCTBHs BEINECTB, couepxammx e (mwim Oonee) (yHKIMO-
HaJBHBIC TPyHIbl. HeKoTopbie JaHHBIE 1O 3TOMY BOIPOCY MONTYYCHBI
Ha MpUMEpe apOMaTUYEeCKHX COeTUHEHUH. TOKCHYHOCTh aHWIIMHA 3a-
METHO CHHYKAETCs IPU BBEICHUH (PEHOIBLHOTO THaApoKcuiia. Hampumep,
n-aMUHO(PEHON U 0COOCHHO €ro MPOHM3BOIHBIC MCHEE TOKCHYHBI, YeM
aHWJIVH. B 3HAYUTENBHOW Mepe yMEHbINACTCS TOKCHYHOCTh aHWJIMHA
MIPU BBEJICHUM KapOOKCHUIIBHOW TPYIIIBL. 0- U H-aMUHOOCH30MHBIE KHC-
JIOTHI HE UMEIOT SIIOBUTBIX CBOWCTB aHWJIMHA. 371ECh CKa3bIBAETCS «00-
Jaropa)XMBaroIiee» BIUSHHE KapOOKCHIIBHOW TPYMITbl. 3HAYUTEIHHO
CHIDKAETCSl TOKCUIHOCTh aHWJIHA B PE3YJIbTaTe alleTUIINPOBAHHS.

Bornbioe 3Ha4ueHHEe MMEET yCTAHOBICHUE CBSI3M MEXIY (hapMako-
JIOTUYECKOM AKTHBHOCTBIO M CTEPEOXUMHUEH MOJEKY OPraHu4eCKUX
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coenuHeHuid. Ha mpumepe psijia reTepolrKInYecKuX COeMHEHUI ycTa-
HOBJICHO, 4TO (hapMakororndeckuii 3(eKT 3aBHCUT KaK OT cCaMOi TeTe-
POIMKINYECKOW CUCTEMBI, TaK U OT OTHOCUTEJILHOM OpHUEHTAallud B HEH
Pa3NUYHBIX 3aMecTHTENeH. 3aMeHa aroMa yIjiepoia B apoMaTudecKon
WJIA TETePOIMKINIECKON CUCTEME Ha TeTepOaTOMbl, YBEIIMIEHNE YMCIIa
3BEHBEB IWKJIA, YUIMHEHHWE FUTH Pa3BETBICHUE ar(paTHIecKo IemnH,
MIPUCOEIMHEHHOH K TETEPOIUKINIECKON CHCTEME, BBI3BIBAIOT CTEPEOXH-
MUYECKre M3MEHeHHs B Monekyse. llocneanre MoryT mpuBecTH K Io-
SIBTICHUIO TEOMETPHUYECKUX, ONTUIECKUX U JPYTHX H30MEPOB, KOTOPHIE B
CBOIO OY€pe/Ib BBI3BIBAIOT M3MEHEHHUE (DapMaKOIIOTHUECKOTO JEHCTBHS.

HccnenoBanusiMu OCIENHNX JIET yCTAHOBIIEHO HAJMYKE B3aMMOC-
BS3M MEXAY MPOCTPAHCTBEHHON CTPYKTYpOH BEIIECTB, MX PAacTBO-
PUMOCTBIO B BOAE W B JUMHJAX, ONTHYECKONH aKTUBHOCTBIO, C OJHOU
CTOPOHBI, 1 OMOJIOTHYECKUM JIEHCTBHEM — ¢ npyroi. Hanpumep, Takne
MIPOCTHIE BEMIECTBA, KaK ABYXaTOMHBIE (DEeHOIBI, OTIMYAIOTCS 110 CBOEH
TOKCHYHOCTH. HanMeHee TOKCHYEH U3 HUX Mema-u3omep (PEe30pIHH).
Buonornyeckoe mericTBruEe 3aBUCUT OT YUC- MPAHC- A30MEPHU, MPeo-
9pUmMpo- U30MEPUHN M ONTHUECKOW U30MEPHH.

OnTrueckne u30Mephl, o0Ianas OMUHAKOBBHIM XUMHUYECKUM CTpOe-
HUEM W (DM3WYECKHMH CBOWCTBAMH, WCKIIIOYasl JIUIIb HaIpaBICHHE
BpallleHUs! TUIOCKOCTH TIOJIIPU30BAHHOTO Jy4a, UMEIOT pasHyr Ono-
JIOTUYECKYI0 aKTHBHOCTB, IPHYEM WHOT/A Ja’Ke MMPOTHBOIIOIOKHYIO.
Yame Bcero ouH M3 YHAHTHOMEPOB, HAa3bIBAEMBI DyTOMEPOM, UMe-
€T BBIPaXECHHYIO (PapMaKoIIOTHYECKYI0 aKTUBHOCTH OIHOTO BH[A, a
IpyTOi SHAHTHOMEDP — AUCTOMEDP — HE aKTHBeH. B kauecTBe mpruMepoB
MOXXHO IpuBecty JIB, nMeromue B MoJIEKyJle aCHMMETPUYECKHIA aTOM
yrepoza. boree BrICOKO# OMOIOrHYeCcKoi aKkTHBHOCTBIO 00J1a1af0T Jie-
BOBpainarorye uzomeps! (ruocuramuH B 40 pas, agpenanud B 17 pas,
THUPOKCHH B 4 pa3a akTHBHEE MPABOBPAIAIOIIMX aHTHITONOB). B apyrux
ciyvasx (CTepouIbl, aHTHOMOTHKH) aKTHBHEE TPABOBPAIIAIOIIHE H30-
MEpbI, 3HAYUTEIBHO peke (Kam(popa) OnTHYSCKAst H30MEPHSI HE BIUSIET
Ha ($apMaKOIOTHIECKYIO aKTHBHOCTb.

Hepenko HaOmomaeTcss OTHOBPEMEHHOE BO3ICHCTBHE Pa3THIHBIX
THITOB N30MepHHr Ha papmakosormdeckuii 3¢ dekt. Tak, U3 HeCKOIBKUX
HM30MEPOB MIIOKApIHHA HAHOOIBIITNM (PapMaKoIOTHIeCKIM 3PP EKTOM
oOajaeT mpaBOBpAIIAIONINI YUCc-U30Mep, a Y JIEeBOMHUIIETHHA aKTUBEH
TOJIBKO JIEBOBparmaromii D-mpeo-nzomep.

XuMU4ecKast CTPyKTypa MOJIEKYIIBI SIBIISIETCS 1aJIeKO HE eHCTBEH-
HbIM (PaKTOpOM, BIHSIOMAM Ha (HapMaKOIOTHYECKYI0 aKTHBHOCTH
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BAB. J/laxe ecnu BRIOpaHa oNITHMaTbHASS XUMHYCCKas CTPYKTypa, Bax-
HO, 4T00BI JIB MOTJI0 OBITH IEPEHECEHO K MECTY JCHCTBUS U ITOCTaBIIC-
HO B yCIIOBHSI, HEOOXOIUMBIE /ISl B3AUMOACHCTBUS C OMOIOTHYECKUM
cyocTtparom. J1Jist 3T0# 1Ieu Hy>KHO, YTOOBI OHO 00J1a71a10 KOMIIICKCOM
(hm3HYeCKUX U XUMUYECKUX CBOWCTB, 00ECIIEUMBAONINX PACIIpeIeNe-
HUE BEIIEeCTBA B OPTaHU3ME.

buonornyeckass akTHBHOCTh JAHHOTO COETUHEHHS, WIIH, TOYHEE,
OHMOJIOTHYECKUH OTBET OpraHNu3Ma Ha 3TO COeIMHEHHE, 3aBUCHUT OT CyM-
MBI OY€Hb OONBIIOTO Yrcia (aKTOPOB: MPOHHUIIAEMOCTH BEIIECTBA de-
pe3 UIUIHBIN CIIOW, TPAHCTIOPTA, IPOIIECCOB aICOPOIINH, HOHU3AINH,
KOMILTIEKCO00pa30BaHusI, METa0OIN3Ma U JIp.

du3nvecKue Wik XHMHYeCKHEe CBOMCTBA BEIIECTBA SIBISIOTCS (PyHK-
LMEH ero XMMHUYECKOTro CTpoeHus. BMecTe ¢ TeM MexaHU3M NepBUYHON
(hapMaKoJIOTHYECKON peakIuu CBOTUTCS K B3aUMOAEWCTBUIO MEXKIY
KJIeTKOM 1 MoJiekynoi JIB.

Bbuonoruyeckuit orBeT opranusma Ha JIB mpexie Bcero 3aBUCUT OT
TaKoro (pU3MIECKOro CBOWCTBA, KaK PaCTBOPUMOCTh. PacTBopuMOCTB
o0ycaBIuBaeT pacrpeesieHre BenleCcTBa B OPraHU3Me M BO MHOTOM
onpenenser (papMakokpHeTHIeCKHe cBoiictBa JIB. PacTBOopmMoOcCTh
OKa3bIBaeT CYIIECTBEHHOE BIUSHIE HA MpOHUKHOBeHUe JIB n3 kumey-
HUKa B KPOBB, T.€. Ha TaKHe MMPOLECCH], KaK BcachkiBaHUE, (OIbTpaIns,
muddy3us u ap.

He meHee BaxkHO€ 3HaueHUE MMEET pacTBopumocTh JIB B nunu-
nax. Hapsimy ¢ pacTBOpUMOCTBIO CYIIECTBEHHYIO POJIb HTPaeT Kod(-
dunment pacupenencaus JIB Mexmay Bomoit u nummmaMu. OTOT ¢ak-
TOp 00yCIOBIMBaeT MpoHuKHOBeHHE JIB uepe3 MeMOpaHBI K KiIeTKaM
TKaHel. Bausanue pacmeopumocmu u ko3gguyuenma pacnpeoenenus
00YCN087IEHO 08YMSL 803MONCHLIMU NYMAMU NPOHUKHOBEHUS MONEKVI
JIB 6 kaemku. OOun u3 HUX — NPOHUKHOBEHUE MONEK)I 8000PACMEO-
PUMbIX 8euyecms U UOHO8 uepe3 cyomukpockonudeckue (Ouamempom
0,7-1 um) 3anonnenuvie 60001 NOPLL, NPOHU3LIBAIOWUE NPOTNONLAZMY.
Bmopoii nymo — pacmeopenue JIB 6 aunudax, komopwvie 6X0051m 6 co-
cmae npomonazmol, 0CODEHHO ee N08epPXHOCMHO20 cios. Ilo smomy
nymu ocywecmensiemcs mparcnopm JIB, nepacmeopumeix 6 6ode, HO
PACMBOPUMBIX 8 TUNUOAX.

[lo coBpemeHHBIM TpeACTaBICHUSAM, (apMaKOIOTHYECKasi aKTHB-
HOCTh MHOTHX JIB B 3HAYMTENIbHOHN CTEIeHH OOyCIOBIIeHA OJOKHPO-
BaHHeM (YHKITMH MOHHBIX KaHAJIOB B OmomeMOpaHax. B rpybom mpu-
OMKeHNH B3anMoelicTBHe MOJIeKyIbl JIB ¢ xaHamoMm GmoMeMOpaHsbI
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MOXKET OBITh PEICTABICHO KaK MEPEHOC €ro MOJICKYJIbI (HJIH €€ YacTH)
W3 BOXHOM cpempl B opraHudeckyio (asy. IlocienHioro npeacTapisieT
co0oii KaHaNbHasA cUcTeMa. [Ipedcmasgnenus O UOHHBIX KAHANAX KAK
MONEKYIAPHBIX MUuensax 014 JIB, a maxoice omHocumenbHou 2uopo-
¢obrocmu 8HympenHell NoIOCMU UOHHBIX KAHAL08 HO CPABHEHUN C
OKpYdHcaroujeli NOAAPHOU cpedoll NO3BONAIOM KOPPERUPO8aAms COOMHO-
uleHue «KCMpyKmypa—akmugHOCmMb>» 0151 0AHHO20 KAACCA OP2AHUYECKUX
Monekyn. Omo oaem BO3MONCHOCMb NPeOCKazame ¢hghekmusHocmo
OaHHOU 2pynnvl coeOuHeHull 1 secmu Hanpaeiennvili cunmes bAB, a
MaKoice UCCie008ams Ux GIUSIHUE HA OPSAHUIM.

Cxkopoctb BcackiBanus JIB 3aBucut taroke ot pH cpenbl. U3mensis
pH cpens! pu nepopansaoM BBeneHnH JIC, MOXKHO yBETMIMBAThH WA
YMEHBIIATh YHCIIO0 HEANCCOIMUPOBAHHBIX MOJEKYN M TaKuM 00pa3oM
YCHIIMBATh WM OCIA0IATH IpoIiece MpoHuKHOBeHHs JIB B KiteTKy.

MornexynsipHast Macca SIBIsIeTCS OOHUM U3 (PaKTOpOB, BIHSIOMINX HA
(hapMaKoJIOTHUECKYI0 aKTHBHOCTE. [lomuMephl B 3aBUCHMOCTH OT MO-
JIEKYISIPHOW MacChl HEPEIKO HACTOJIBKO MEHSIOT CBOe (hapMaKoJIOTH-
YecKoe JIeMCTBHE, YTO OHO CTAHOBUTCS MPOTHBOIOJIOKHBIM JIEUCTBUIO
HCXOIHBIX MOHOMEPOB.

[Ipu ycraHOBIEHWN 3aBUCHUMOCTH MEXAY (U3UKO-XHUMHUYECKUMHU
XapaKTepUCTUKAMH B OMOJIOTHYECKOW aKTUBHOCTHIO BAKHOE 3HAYCHHE
HMMEIOT MapaMeTpHl, Olpeaesonue GpapMakoTnHaMIYeCKIe CBOMCTBA
JIB. K ux guciy oTHOCATCS T€, KOTOpPbIE O0YCIOBIMBAIOT €TO JIBHIKE-
HUE B MEXKJIETOUYHOW KHJIKOCTH M MPOHUKHOBEHHE Yepe3 MeMOpaHBbI
(mumouBHOCTE, THAPO(POOHOCTL, paCTBOPUMOCTE). Bee OHM mpsIMO
WM KOCBEHHO 3aBHCAT B PAacTBOpPaxX OT Takol (DyHITAMEHTAIBLHOW Xa-
PaKTEepUCTHKH, KaK MOBEPXHOCTHOE HaTsmKeHHe. Cyujecmeentoe 6usi-
HUe NOBEPXHOCMHO20 HAMANCEHUSL 00YCI08NIEHO MeM, YMO OHO UMeem
cB80ell OCHOBOU HEKOMNEHCUPOBAHHOE B3AUMOOELCIBUe MeXHCOY MoTle-
KVIAMU HCUOKOCHU, 00pA3VIOUUMU ee NOBEPXHOCIMHBIU U Onuddcatiuuil
K Hemy caoti. Heo0X0mIuMOo OTMETHTh, YTO KaXKIABIH U3 paCCMOTPEHHBIX
(hakTOpoOB caM 1Mo cebe He SBIACTCS ONMPEACIIIOMNM B (apMaKOIOTH-
yeckoM AeiictBun JIB. OHM HaXoAsATCSI BO B3aUMOCBSI3U MEXIy COOOU
Y B 3aBHCHMOCTH OT XUMHYECKOW CTPYKTYPHI U APYTHX MapaMeTpOB.
YcTaHOBIIEHHE TakoW CBSI3M B TOM WJIM MHOM TpyIIle OpraHUYeCKHUX
COoeqMHEeHn! TpeOyeT KOJOCCAaTbHOW paboTHI, CBI3aHHOW C CHHTE30M
¥ WccienoBaHneM (HhapMaKoJIOTHIECKOTO JIEHCTBHUS MHOTHX COTEH U
THICSY COCIMHEHUH. B KaxJoW M3 rpynn XUMHUYECKHUX COCAMHEHUM
CYIIECTBYET OTIpe/eJIeHHAs B3aMMOCBS3b MEXIy XUMHIECKHM CTpOe-
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HHEM, CBOMCTBaMH 1 (hapMaKOJIOTHIECKUM JielicTBHeM. MHOrooopaswue
(hakTopoB, BimsOmMUX Ha (hapMakoiormueckuid 3ddexr, ycraoxHseT
nporecc u3bickanus HoBbIX JIB. Tem He MeHee COBpeMEeHHbIE METO/Ibl
WCCIIEIOBAHUS TIO3BOJIMIIM OIPENEIUTh MPEANOCHIIKA PEIICHUSI dTOU
Ba)KHOM MPOOIEMBI.

2.7. MpeAnocbINKM CO3[/aHMA HOBbIX JIEKAPCTBEHHbIX BeLLeCTB

N3pickanue HOBBIX JIB OCYIIECTBISAIOT pa3au4HbIMU MyTsIMHU. Be-
IYIUM HAaIIpaBIIEHUEM SIBIISTIOTCS HCCIEIOBaHUS B 001MacT MOAu(H-
Kalliu CTPYKTYPHI U3BECTHBIX MPUPOAHBIX BAB. OganM 3 Kiiaccude-
CKUX MPUMEPOB 3TOTO HAIPABJICHUS MOXET CIIY>)KHTh CO3/IaHHUE LIEJI0TO
psAda CHHTETHYECKHX MECTHO-aHECTE3WPYIOIIUX CPENICTB MPOU3BO-
JIHBIX 7-aMUHOOEH30MHOM KUCIOTHI (AaHECTEe3WH, HOBOKAWH, THUKAWH)
Ha OCHOBE IIIyOOKOTO HCCIIEOBaHHS XUMHYECKOW CTPYKTYpBI IIpH-
POIHOTO aNKalowIa — KOKauHa. TakuM IyTeM ObUIH CHHTE3WPOBAHBI
opurnHaibHble JIC, HMeronue reTeponnKINIecKyo CTpykrypy. Ilpn-
MEpPOM MOXET CIYKUTh PAJ aHTUMHKPOOHBIX CPEICTB MPOU3BOIHBIX
5-auTpodypana, «pomoHagaATEHUKOM» KOTOPBIX ObLT PyparmmmH. [Ipo-
BEJICHHE 3TUX M aHAJIOTUYHBIX MCCIeN0BaHM 0a3upoBaIoch Ha Tpea-
BapUTEIHHOM YCTAaHOBJICHHH CBS3W. XUMHUYECKasl CTPYKTypa — CBOMi-
CTBO — aKTUBHOCTb.

3a mocIieHre TOABI B 3TOM HAlpaBICHWU CTall HAaOMIONaThCs He-
KOTOpBIE TEHIEHINH, KOTOPhIE HOCAT XapakTep OOINX 3aKOHOMEPHO-
creit. Tak, HanpuMep, npu co3aanuu JIB, MexaHu3M JIeUCTBUS KOTOPBIX
00yCJIOBJIEH X B3aUMOICHCTBHEM C OMOXMMHYECKHMH PElENTOPaMH,
BaXHBIM SIBIISIETCS HEU3MEHHOCTH B MOJIEKYJIE PACCTOSHUI MEXKIY peak-
LMOHHBIMHY IIEHTPaMH, KOTOPHIE OTBEYAIOT 32 B3aUMOJICHICTBHE C aKTHB-
HBIMH Y9aCTKaMH{ PEIeNTOPOB. 3aJadya HCCIIeIOBATENS COCTOUT B TOM,
YTOOBI, BAPbUPYS XUMHUYIECKON CTPYKTYPOIl MOJIEKYIIBI B €€ IIPOCTPaH-
CTBEHHBIMH XapaKTEPUCTUKAMH, COXPAHUTh yKa3aHHBIE PACCTOSHHS U
TEM CaMbIM YCHJIUTh PEaKIIMOHHYIO CIOCOOHOCTh 3THUX LIEHTPOB.

Hapsimy c¢ wuccnemoBaHneM 3aBHCHMOCTH MEXITY XHMHUYECKOH
CTPYKTYpOH H (DapMaKOJIOTHIECKIM JEHCTBHEM HEMAIOBAKHOE 3HAYE-
HHE UMeeT W u3ydeHne Mmerabonmsma JIB B opranmsme. Merabommsm
OTIpeIeIISICT TAKHE BayKHBIE CBOMCTBA JIB, Kak TOKCHYHOCTE, TOOOYHBIC
3 PeKTsI, MTPOAOIKUTETLHOCTE ACHCTBUA. MeTabonmm3my moaBepraeT-
cs1 monassironiee OonpmmHCTBO JIB. Kak mpaBuino, oHM MHAKTHBHPY-
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IOTCSI, 3HAYUTEIFHO PEKe MPOUCXOMUT WX aKTHBAIWS MM U3MEHEHHE
xapakrepa JeHCTBUS.

BosmoxkHocTh cozmanust JIB, He oOpa3yronix MeTaboInTOB, MAJIO
MIEPCIIEKTUBHA, TaK KaK MPAKTHYECKH BCe KCEHOOMOTHUKU M3MEHSIOTCS
B opranmime. [losToMy mpu KOHCTPYHpPOBaHWW HanOojee pearbHBIM
SIBIISIETCS] TIOJYUCHHE TaK Ha3bIBAEMBIX «MATKUX» JIB, T.e. cTpyKTYp-
HBIX aHAJIOTOB yKe n3BecTHBIX JIC ¢ mpeacka3zyeMbIM METa0OTHYECKAM
MIpEeBpAIIeHNEM, B PE3YIIbTaTe KOTOPOTO 00pa3yloTCss HETOKCHYHBIE Me-
TaOOJIUTHI.

OpHYM U3 HampaBIeHWH orucka HOBBIX JIB sBISIOTCS XUMUYecKas
MOMUGUKAIS y)Ke U3BECTHBIX JIEKAPCTB W IMONyUYeHHE TPOJIEKAPCTB.
OT0 co3maer GoJbIIME MOTEHIINATFHBIE BOSMOXXHOCTH B YCHIIGHUH aK-
TUBHOCTH, CHSTHH TOOOYHBIX SIBIIEHWH, MOBBIIIEHUH CTAOMIFHOCTH
JIC. BriepBrie Ha 310 ykazan B 1958 . Anb0epT, KOTOpEIil BBEI CITEIH-
AIIBHBIA TEPMHUH <JIEKapCTBa-TPEANICCTBCHHUKI» (mposiekapcTa). K
HUM oTHeceHb! JIB, mpossisromue ¢hapMakoIOTHIecKyl0 aKTHBHOCTh
MOCJIe TOTO, KaK OHW OBLIM TOABEPTHYTHI B OPTaHU3ME XHUMHUYECKUM
Wi MetabonnueckuM ((epMeHTaTHBHBIM) MpeBparieHusm. Hccemo-
BaHUS TAKUX BEIIECTB — aKTUBHBIX META0OINTOB — JAIOT BO3ZMOXXHOCTh
co3maBarh HOBEIC JIB. ImaBHOE yclloBHE IIPH 3TOM — HEOOXOIUMOCTH
ONTUMAIBHON CKOPOCTH TPEBpAIICHUsI MPEANISCTBEHHHKA B aKTHB-
HBIII MeTabONHT W TPOSBICHUE JOCTATOYHOW (DapMaKoIOTHIECKOM
AKTUBHOCTHU. YCTaHOBIIEHBI HEKOTOPBIE 3aKOHOMEPHOCTH, KOTOPBIE HC-
MOJIB3YIOTCS B OCyILIeCTBIeHUH 3Toil uenu. [Ipu coznanuun HoBbIX JIB
gare Bcero TpeOyeTcsl MOBBICHTh aKTUBHOCTh, MHOTAA e, Ha000pOT,
Ieaecoo0pa3sHo 3aMeIUTh a0COPOITHIO JICKAPCTBEHHOTO BEIECTBA
(cynbdanmnamuier). B psine ciy4yaes, HampuMep Py CO3MaHUU TPOTH-
BOOIIYXOJICBBIX CPEICTB, HeoOXoauMo, uToOsl JIB meficTBoBaIO TOIBKO
[0 OTHOIIICHUIO K HY)KHOMY OpTaHy win TkaHH. [IpormoHrrpoBaHHOTO
JNEeHCTBHA MOXKHO JOOHUTHCS, €CIH JIEKapCTBO-TIPEAIECTBEHHUK OyneT
(ak)KyMysIHpOBaThCS B )KUPOBOM TKaHH. J[Jisl yBETHUCHUS TIPOIOIIKHU-
TENLHOCTU JCHCTBUS MPHUMEHSIOT Takke sTepudukanuio (COUpPTOB U
KHCJIOT). AJIKHIBHEIE 2(DUPBI CIIMPTOB YCTOMUYMBEI K IEHCTBUIO KUCIOT
u menoueit. Horma mpeBparienne B 3UPH 3HAYUTEITHHO H3MEHSET
(U3UKO-XUMHUYECKHE U OModapMaleBTHIECKHE CBOMCTBA (IICHMIAII-
JIFHEI).

OpHUM 13 CIOCOOOB MOMY4YEHHS JIEKaPCTB-TIPEIIIIECTBEHHUKOB SIB-
JISIeTCSl IPUCOEIMHEHNE K aKTUBHOW (popMe TpyMIIbl HOCHUTENS depe3
pasnuuHbie HOpPMBbI CBsI3H (HOHHASI, KOBAJICHTHASI, KOMILICKCHAsI, BOJIO-
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ponHas). HocureraeM MoKeT ObITH caxaposa (cepaedHble TIIHKO3UIBL).
XOpOIIMM HOCUTENIEM SIBISETCS] THPOBHHOTPAIHAS KUCIIOTA, TaK Kak
3T0 (PM3MOJIOTHICCKAN KOMITOHEHT, U €€ 0CBOOOXKIeHNE OE3BPETHO IS
OpraHm3Ma.

Coznatorest «koHTeHepHBIe» JIC ¢ MCHOIB30BaHUEM, HaIpuUMep,
Makporukiuaos. [Ipu stom m3BectHbie JIB coemmusior ¢ nmoHodop-
HbIMH (pparMeHTaMH, KOTOPBIE CIIOCOOCTBYIOT MMPOHUKHOBEHHIO Yepe3
Omonornueckne MeMmOpaHbl. Tak CHHTE3UPOBaHBI «KOHTEHHEPHBIC»
npermaparhl peHaszernama. bonpioit HTEpecC MPOSIBISETCS K METTHAAM,
MTO3BOJISTIONINM  TTOTyYUTh JIEKapCTBa-TPEANIECTBEHHUKH, BKITIOYAF0-
e pparMeHTsl aMHHOKHCIIOT.

YcTaHOBIEH Pl IPU3HAKOB, TTO3BOJISAIONINX MPEICKAa3aTh BO3MOXK-
HOCTH TIOSIBJICHHSI y JIaHHOTO BEIeCTBAa aKTUBHOTo Merabonmuta. Ha-
puMep, OoJblas akTUBHOCTE JIB mpu mepopanbHOM BBENEHHH, YeM
IIpH apeHTEePaTHLHOM, OTCYTCTBHE MCXOIHOTO BEIIECTBA B OPraHM3ME
BO BpeMs MPOSBICHUS JeHCTBHS U Ip. MOXKHO TaKXe MpecKkazarh Ha-
nnave GapMaKoIOTHYeCKOW aKTHBHOCTH y MeTabonuTa, Hampumep,
€CJIM OH €€ TPOSIBIISET MPH JIFOOOM IyTH BBEACHUS B OPTaHU3M.

Psig mexapcTB-TIpenIe CTBEHHUKOB MIPOSIBIIAET (PapMaKoOIOTHIECKOE
JeficTBHE 10 TOTO, KaK METabOIU3UPYIOTCS, U ITOCIIE 3TOTO. DTO MOCITY-
JKUIJIO OCHOBOM TSI CO3/IaHUS JIEKAPCTB-TIPENIIIECTBEHHUKOB, KOTOPHIE,
IoTaiasi B OPTaHU3M, TOCIIEeIOBATEBHO MPOSBISIOT BHAYalIe OJMH, a
3areM Ipyroil papmaxomorndeckuii 3hdeKT.

CBou 0co0eHHOCTH MMeEET Iporecc KoHCTpynpoBaHus JIB B Tom
ciry4ae, KOTrJa MEXaHW3M JEeHCTBHA CBA3aH C UX y4acTHEM B MeTado-
TM3Me TyTeM M3MEHEHUS WK OJ0KaIbl PepMEeHTaTHBHBIX MIPOIECCOB.
Ilpu »TOM, BapbuUpysl XHMHUYECKOM CTPYKTYpOH, CTpPEMSTCS coxpa-
HHATH OOIIMI 00BEM MOJEKYIBI, YTOOBI 00ECIIEUNTh BO3MOKHOCTE €€
B3aNMOJIEHCTBUS ¢ epMeHTaMu. B Takux cirydasx MEHSIOT XapakTep
pacnpeneneHus JIeKTPOHHON TUIOTHOCTH B MOJIEKYIE, peaKIIHOHHYIO
CIIOCOOHOCTH OTAEIHHBIX €€ YYaCTKOB, BBOASAT WIIH YAAJSIOT peaKin-
OHHBIE TEHTPbI, HEOOXOIUMBIE I HOPMAaJIBHOTO TE€UYEHUS MPOIIECCOB
OMOXMMHUYECKUX MIPEeBpaIleHuH, U T.1. TakuM 00pazoM, uccieqoBaHne
MeTa0OJIHUTOB U JIEKAPCTB-TIPEIIIIECTBEHHUKOB — OIUH W3 TEPCIIEKTHB-
HBIX TIyTeil co3aaHus HOBbIX JIB.

BaxnelmmM coBpeMEeHHBIM HallpaBeHHEM ITorcka HOBBIX JIB siBiisier-
Csl FICCIIETOBAHUE SHIOTEHHBIX (DU3HOJIOTHYECKN aKTUBHBIX COSTMHEHHH,
T.€. BEIIECTB, CHHTE3NPYEMBIX OPTAaHU3MOM M TIPHHUMAIOIINX YJIacTHE B
OCYIIECTBIICHUH MPOIIecca JKU3HeAETeNbHOCTH. OJJTHAM W3 ITEPBBIX TAKMX
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BEIIEeCTB cTa OTKPHITHIN B 1895 . ropmon aapenanwH. B HacTostmiee Bpe-
M1 BBIZIETICHO M MICHTU(HUITIPOBAHO OOJIBINIOE YHCIIO IHIOTEHHBIX COE/TH-
HEHUH, TPEJCTaBISIONINX IT0 XUMHUYECKON CTPYKTYpE aMUHBI, AMIHOKHC-
JIOTHI, TIENTH/IBI, TIFOKOIIPOTEH b1, TyprHBI. OHU BIUSIOT Ha PETYIISINIO
HEPBHBIX TPOIIECCOB, MeTabOIM3Ma, UMMYHHBIE PEaKIINH, POCT TKaHEH 1
IpyTre XKU3HeHHble (yHKIWU. MccrnemoBanne 3THX COENMHEHWH MMeeT
OY€Hb OOJBIIIOE TEOPETUIESCKOE U MPUKIIAHOE 3HAYCHHE /IS PA3TIYHBIX
o0nacTelt MeTUITMHCKON, XUMITYECKOH, (hapMaIleBTHIECKON HayKH.

C Toukwu 3peHus nmoucka HOBBIX JIC sHIOTEHHBIE COeNMHEHMS TIpe]I-
CTaBIIIIOT WHTEPEC B TEX CIIy4asx, KOTAa MPOABISIOT BBIPAKEHHYIO
cnenupuaecKyo (apMaKoIOTHIeCKy0 aKTUBHOCTh. Y UHTHIBAsT «POI-
CTBO> IT0 OTHOIIIEHUIO K OPTaHU3MY, OHH HE BBI3BIBAIOT AJJIEPTHUECKUX
peakiuii, a TOKCHYHOCTb, KaK IPaBUJIO, MUHUMAaJbHA. M3yueHue sHmo0-
TeHHBIX (PH3HONIOTHYECKN aKTUBHBIX COSTMHEHH OTKPHIBAET ITUPOKHUN
MPOCTOp JJIsi CHHTE3a aHAJIOTOB, KOTOpPBIE OONAIAar0T YAy4IIEHHBIMU
WM W3MCHEHHBIMH CBOWCTBaMH, Oojiee BBICOKOW 3(PPEKTHBHOCTHIO,
M30MPaTELHOCTHIO, CITEU(PHIHOCTRIO U T.1.

Hwxe nprBenieHbI HEKOTOPBIE MPUMEPHI TPUMEHEHHS YHIOT€HHBIX
COEIMHEHUU U UX CHUHTETUYECKUX aHaJIoroB B kKauecTse JIB, a Takxke
MepCIeKTUBEI co3nanuns HoBbix JIC.

1. UccnenoBanne 6mocuHTe3a M PU3UOIOTHUECKAX QPYHKITUH ape-
HaJIMHA TPUBEJIO K OTKPBITHIO €ro MPEIIIeCTBEHHNKOB B OPTaHU3Me —
HOpaapeHannHa U nodamuna. [locmemyronee n3ydenue psaa Ipyrux
OMOTEeHHBIX BEIIECTB — aleTHIXOJIWHA, aMUHAJIOHA U APYTHUX SHIO-
TEHHBIX BEIIECTB AMHHOKHUCIOT (acrapardiHOBOM, TIIyTaMUHOBOM, Me-
THOHHMHA) — TIOTIOJHMIIO apCeHan OOJBIION TPYIIION MCHXOTPOMHBIX
cpencTs ¥ HooTponHbIX JIB (mupameram).

2. BricokosddexruBasiMA JIC SBISIOTCS DHAOTCHHBIC BEIICCTBA
CTEpOHTHOW M OETKOBO-TIETITHIHON MTPUPOABI: HHCYIHH, TOPMOHBI TH-
nmodusza, Kopa HAINOYEYHUKOB, THIIOTAJIaMyC, IIUTOBUIHAS XKele3a,
MTOJIOBBIE TOPMOHBI U JIPYTHE, & TaKKe UX MOTyCHHTETHYECKAE W CHH-
TETUYECKHE aHAIOTH.

3. HoBoii rpymmoit (pM3M0I0THIECKH aKTUBHBIX YHIOTEHHBIX COe-
OUHEHAW SIBIITIOTCS TPOCTArIaHAWHBI, HA OCHOBE KOTOPBIX YK€ CO3-
naHbl 3G PEeKTHBHBIC MpenapaThl (IMHOMPOCT, MPOCTEHOH U Jp.), TPH-
MeHsieMbIe B THHEKOJIOTHUECKoi mpakTuke. llocnemytomee u3ydenne
MPOCTarTaHIUHOB TIOKA3aJI0 UX ITUPOKHE BOSMOXKHOCTH IJIS JICUCHUS
IEJIOT0 psia IPYTHX 3a00seBaHuil (CepaeIHO-COCYIUCTHIX, JIETOYHBIX,
KEITyT0YHO-KUIIICUHBIX).
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4. ViccrieoBaHHbIC B TIOCIICTHIE TO/IbI 9HI0T€HHbIE (hepMEHTHI (ITpo-
TCONUTUYCCKUE, (DUOPUHOIUTUIECKUE) OKA3aIHUCh MMEPCICKTHBHBIMU
U co3naHus Ha ux ocHoBe JIC 1ist JedeHus cepaeuHO-COCYIUCTHIX,
JIETOYHBIX, HEPBHBIX U IPYTHX 3a00JIeBaHUH.

5. HoBbIM BKITaZIOM B MCCIIEZIOBAaHUE SHIOTEHHBIX BEUIECTB SBHIIOCH
oTkpeITHE B 70-X TOmax 3HKe(haMHUHOB M SHIOP(HHOB, TIPEICTABIIAIO-
X co00i HeHpONEeNTHIBI U 00JadaroNIuX aHAIBIeTHICCKOM, CHOT-
BOPHOM, HEHPOJIENTUYECKON, AaHTUICIPECCUBHON U IPYrod aKTUBHO-
CTBIO.

6. [IpoBeneHHbIE B MOCIETHUE TOABI MCCIEAOBAHUS HIOTEHHBIX
MMMYHOPETYIHPYIONX (hakTopoB MpUBENU K co3nanuto JIB, Mmomymu-
PYIOIINX UMMYHHBIE MTpoliecchl. UMMyHOCTHMYIHpYIOIIEH, TPOTHUBO-
BHPYCHOM M TIPOTHBOOITYXOJIEBOW aKTHBHOCTHIO 00JIaJaroT MHTEpde-
POHBI, TIONy4aeMble U3 JOHOPCKOW KpOBHU. Bonblne mepcrekTUBH B
co3naHum HOBBIX JIB mMeer mcronb3oBaHue MENTUIHBIX OHOPETyYIs-
TOPOB — IUTOMEIUHOB. VI3 TMyca (BHIIOYKOBOM YKEJIE3bI) MOIYICHBI
Iperaparbl — UMMYHOCTHUMYJISITOPBI: THMO3WH, TAKTUBUH, THMAIINH, a
13 KOCTHOTO MO3Ta — [3-aKTUBHUH.

Uncno OTKPBIBAEMBIX JHIOTEHHBIX (PH3UOJOTHYECKH aKTHBHBIX
COEIUHEHUH PAaCTeT C KaXKABIM JHEM OJjaromapsi YCHIHSIM YYEHBIX
Pa3IMYHBIX OTpacield HayKu. PacmmpsroTcs CBENEHHUS O CIIEKTpe UX
BO3MOXKHOW JIEKAPCTBEHHON aKTUBHOCTU. B Hacmoswee epems npu-
8l1eKaU K cebe BHUMAHUe 8blipabamvléaemble paIUYHbIMU OP2AHAMU U
MKAHAMU hakmopsl pocma, AGIAIOWUecs euecmeamu DeIKosol uiu
2NIUKONPOMEUH0801 npupoovl. Tak, Hanpumep, U3yYaOMcs 8 Kauecmeae
NOMEHYUATbHBIX JIeKAPCMBEHHbIX CPeOCm8 (haKxmop HeKpomuzayuu
onyxoneii, paxmop pocma HepEeHbiX K1emoK U op.

2.8. DMNMPHYECKMA M HaNPaBJIeHHbIM NMOMCK
NeKapCTBEeHHbIX BelecTB

CIIO’)KHOCTB CO3[IaHUs HOBBIX BEICOKOA(h(eKTHBHBIX JIB 00ycioie-
Ha MHOT000pa3ueM (akTOpOB, BIHSIONTNX Ha (DapMaKOJIOTHICCKHM (-
(hexr. [Tonck BAB cocTouT U3 IByX OCHOBHBIX 3TAllOB. XUMHYECKOTO
CHUHTE32 W yCTAHOBIIEHUS (hapMaKOIOTHYECKONH aKTHBHOCTH IONY4EH-
HOTO coenuHeHUs. [ Kakoro U3 3THX ITaroB Tpebyercs mepedop
MHOKECTBA BapHalllii XUMHUYECKOH CTPYKTYPHI IPOTOTHUIIA, ITOJIOKEH-
HOTO B OCHOBY IMOHWCKa. Takas cTpaTerus monucka cBs3aHa ¢ OOJBIITON
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3aTpaToil BPEMEHU, PEAKTUBOB, paCTBOPUTENEH U TPyHa, HO B KOHEU-
HOM cueTe MastodhdheKTHBHA.

Bo3MokHBI 1Ba HampaBJIeHHS B CO3IaHUM HOBBIX JIEKAPCTBEHHBIX
BEIIECTB. HAITPABIECHHBIN TTOUCK U SMITUPHUYECKUAN TIOUCK.

HanpapiieHHBIM NOUCK 3aKIII0YAETCsl B TEOPETUYECKOM IIpe/icKa3a-
HUU OMOJIOTMYECKOW aKTUBHOCTH BEIIECTBA Ha OCHOBE HMCCIIEOBAHUS
€e CBSI3U C XUMHUYECKOH cTpyKTypoil. [Iouck BeAeTcs ¢ IUpOKUM HC-
MOJTb30BAaHMEM METOIOB MAaTeMaTHYECKOTO MOJEIMPOBAHUS H 3aJ0-
JKeHHBIX B DOBM 0aHkoB maHHBIX 00 M3BecTHRIX bAB. OmHako coBpe-
MEHHBII YPOBEHB Pa3BUTHS HayKH HE TIO3BOJISIET TIOKA IIPOTHO3UPOBATh
co3manue HOBBIX JIB 3a cder HampaBleHHON MOAMQPHUKAIINNA CTPYKTYP
BemecTB. CIHMIIKOM CIIOXKHBIM SBIISIETCSI XapaKTep CBS3U MEXKIY XH-
MUYECKON CTPYKTYpOil M OMOJIOrMYecKod aKTUBHOCTHIO. Hamm 3Ha-
HUS GU3NOIOTHIECKIX M MAaTOJIOTHYECKUX MPOLIECCOB, MOJIEKYIISIPHBIX
MEXaHWU3MOB JIEHCTBHSA TeX WM WHBIX ()YHKIMOHAIBHBIX TPYMI €Ile
HEJOCTAaTOYHBI ISl TEOPETUIECKH 00OCHOBAaHHOTO MPOTHO3HPOBAHUS
TEPaNeBTUYECKOM IIEHHOCTH CUHTE3UPYEMBbIX coeAuHeHuil. MHbIMu
CJIOBaMH, TIOKa eI1le He co3/jana o0Iast Teopus HallpaBIEHHOTO TIOMCKA
HOBbIX JIB.

OMITMPUYECKAN TTOWCK OCYIIECTBISETCS KIACCHYECKUM METOIOM
po0 u omu60K. Mcxo/s n3 SMIMPUYECKH YCTAaHOBICHHBIX 3aKOHOMED-
HOCTEW O BIUSHHUH T€X WIH MHBIX (YHKINOHAIBHBIX TPYIIT Ha OHO-
JIOTUYECKYI0 aKTUBHOCTB, OCYIIECTBIISIIOT CHHTE3 psga COSAWHEHH.
3areM TIPOBOIAT MpeABapUTEIbHbIE UCTIHITAHM, OTOMPArOT Hamboee
aKTHUBHBIC BEUIECTBA, KOTOPHIE ITOIBEPTAIOT BCECTOPOHHEMY (hapMaKo-
JIOTUYECKOMY HCCIIEIOBAHHIO.

OMmupuyeckuii mouck HOBbIX JIC mMeeT MHOTOBEKOBYIO HCTOPHIO.
Eme B mmyOoKkol TpeBHOCTH OBIITN OTKPHITHI JICUeOHBIE CBOMCTBA psaaa
MHHEpaJoB U pacTeHui. Haumnast co BTopoii momoBuHbI X|X B. B CBA3H
C Pa3BUTHEM CHHTETHUECKOW XUMHH SMITUPUYECKNM ITyTeM OBLIH yCTa-
HOBIIEHBI COCYOPACIIUPSIONINE CBOHCTBA aMUJIHUTPHUTA, CHOTBOPHOE
JefiCTBHE XJIOpaNTHApara, IPOTHBOBOCIIATINTENbHAS aKTUBHOCTH KFHIC-
JIOTHI CANIAIIAIOBOM, aHTUCENTHYECKHE CBOMCTBA cepedpa HUTpara U
pactBopa dopmanpaernaa u ap. C KakIpIM TOJIOM PaCHIHPSIIOCH YUC-
J0 cuHTteTndyeckux JIB. DToT mpoliecc Npoucxoaunl He TOJIBKO 3a CUeT
CHHTE3a HOBBIX COEIMHEHUI1, HO ¥ CO3/IaHMs HA UX OCHOBE XUMUYECKOH
MOIUGUKAIINH CTPYKTYPHI MOJIEKYI IPUPOTHBIX M CHHTETHIECKUX BE-
mecTB, (hapMakoJIOTHIecKas aKTHBHOCTh KOTOPHIX OblJIa yCTaHOBIICHA
panee.
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[IpuaIKMT MOomUUKAIIMK MOJEKYJ HCHONB3YeTCS M B HACTOSIIEe
BpeMs Kak OAMH U3 MyTed co3naHus HOBbIX JIB, B ToM uwncie moiy-
CUHTETUYECKUX aHAJIOTOB aHTHOMOTHUKOB, TOPMOHOB, TPOTHUBOOITYXO-
JIEBBIX, CEPACYHO-COCYANCTHIX U APYruX cpenacTB. KoHeuHO, TeXHUKa
MIPOBEACHUS IMITUPHUYECKOTO TIOMCKA B HAIIM JHU CTalla 3HAYUTEIHHO
Oonee comepmeHHoi. OreHka 3QPEKTUBHOCTH MPOBOIUTCS HE TOJb-
KO CyOBEKTHUBHO, HCITONB3YIOTCSI MHOTOUHCIIEHHBIE COBPEMEHHEIE Te-
CTBI, METOJl CKPHHHHTA U JPyTHEe METO/IBI, TO3BOJISIONINE 00CIeI0BaTh
0O0JIBIIIOE YHCIIO CHHTE3UPOBAHHBIX COeAMHEHNH. OJHAKO TPIMEHEHNE
U 3THX COBPEMEHHBIX METOMOB IOWCcKa HOBBIX JIB He sBmsieTcs mo-
CTaTOYHO pe3yJIBTaTUBHBIM. OOBIYHO OH MPUBOAUT K co3mManuio bAB,
SIBIISTIOIIIUXCS] aHAJIOTAMH B M3BECTHBIX (hapMaKOJIOTHUECKHUX TPYTINax.
Hosrie opurnranbaeie JIB 00HApYKHBAIOTCS TIPH 3TOM OYCHb PEIKO.

K yncny sMnupudeckux MeTo10B Ioucka HOBbIX JIB oTHOCHTCS Me-
TOIl CKPHHHHTA (OTCeHBaHUE) OMOIIOTMYECKH aKTHBHBIX COCTHHEHHI
13 OTPOMHOTO YHCIIa CHHTE3UPYEMbIX WM MOMYyYaeMbIX U3 IPUPOIHO-
TO CBHIPhSI XUMHYECKHUX BEIECTB.

OpmHAM 13 COBPEMEHHBIX BAPHAHTOB CKPUHWHTA SBISETCS MHOTO-
rmapaMeTPUIeCKuil  (PYHKIIMOHATLHBIA METOJ[, KOTOPBIH ITO3BOJISCT
OJHOBPEMEHHO PETHCTPHPOBATH HA KUBOTHBIX MTOKAa3aTeny (pyHKIHO-
HAJILHOTO COCTOSIHUSI Pa3JIMYHBIX OPIaHOB U CUCTEM (PErucTpaIust ap-
TEPHUAIHLHOTO JaBJICHHS, TEMIIEPATyPhl, IBIXaHUS, CEPACIHOTO pUTMA U
T.1.). Ha 3T0ii ocHOBe ocymiecTBisitores qudhepeHnanust U KiIaccu-
(bmKkarus UCTIBITYEMBIX COCAMHEHUH, NCKITIOYAOTCS HETTPUTOAHBIE /IS
HCTIONIB30BaHMSA B KauecTBe Oymymux JIB.

Ceiiuac B psne KpyHHBIX Hay9YHBIX JaOOpaTopwii CKpUHHUHT OCY-
mectBiseTcs mo 60-80 mapameTpam ¢ UCTIOIB30BAHUEM COBPEMEHHBIX
(hM3UKO-XMMHYECKUX U OMOIIOTUIECKUX METOJOB HCIIBITAHUN, PE3YIIb-
TaThl KOTOPBHIX OOpabarpiBatoTcsi Ha DOBM. Pesymbrarel 00paboTKH
OBM BhIaeT B Takoi Gopme, KOTopas MOXKET IIOMOYb UCCIICTOBATEITIO
HaWTH TIOJIE€3HbIE 3aKOHOMEPHOCTH M Pa3paboTaTh HOBBIE MOIXOIBI K
co3panuto JIB.

OpHako ¢ KaXIbIM TOOM YHCIIO CHHTE3UPYEMBIX BEIIECTB BCE
Oonee Bo3pactaer. llogBeprHyTh WX CKPHUHHHTY C HWCHOJIH30BaHHUEM
OMOJIOTHYECKUX JKCICPUMEHTOB Ha JKUBOTHBIX Maod((OEKTHBHO U
SKOHOMHYECKH HEeBBIroAHO. [loaToMy pa3pabareiBaroTCs IMyTH COBEp-
[IEHCTBOBaHMI CKPHHHHTA Ha OCHOBE MCIIOIF30BaHI HE TOIBKO (pr3H-
YeCKUX, PU3NKO-XUMHUIECKHIX, ONOPU3NIECKIX, ONOXUMHUUYECKIX, HO U
BBIYHCIUTEIHHBIX METOOB. B pe3ynbrare co3maHbl HOBBIE BapUaHTHI
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MPUMEHEHUs] CKPUHHHTA, TTO3BOJISIONINE OTOOpaTh U3 OTPOMHOIO TO-
TOKa CHHTE3MPOBAHHBIX BEIIECTB T€, KOTOPHIE MOTYT MPOSIBUTH OHO-
JIOTUYECKYI0 aKTHBHOCTh W JIOJDKHBI OBITh WICTIBITAHBI HAa YKHUBOTHBIX.
Tak, HampuMep, METOI PAcYEeTHOTO CKPHHUHTA ITO3BOJIIET HE TOJNb-
KO OCYIIECTBISATh OTCEB MAJIONIEPCIEKTHBHBIX COCAMHEHWH, HO ¥ Ha
OCHOBaHWH M3yUYEHHs] MAaTEMaTHIeCKON 3aBHCUMOCTH MEXKIY XUMHIYe-
CKOH CTPYKTYpOH W OMOJOTHMYECKHM JEHCTBHEM JIaTh PEKOMEHIAIlNU
JUTSL HarpaBiIeHHOTo cuHTe3a BAB.

JIB, co3naHHbIe B pe3yiibTaTe HApPaBICHHON TpaHCPOpManuy Ipu-
POIHBIX COETUHEHHUH, OTHOCAT K JIEKAPCTBEHHBIM CPEICTBAM IIEPBOTO
moxosieHus1. MM Ha cMeHy MPUXOAST JIeKapCTBEHHBIE BEIIECTBA BTOPO-
TO TTOKOJICHUS, TIOYYECHHBIE B PE3yJIbTaTe HAPABICHHOTO CKPUHWHTA,
Mpu4YeM cTpaTerusi moncka HOBBIX JIB ocHOBaHa Ha 3HAHWW MOJIEKY-
JISIPHBIX MEXAHW3MOB JEHCTBHUS XMUMHUYECKAX COCTUHEHHH, a TarkKe
BOZHUKHOBEHHSI, Pa3BUTHS M KOPPEKIIUU MMATOIOTHYECKUX COCTOSTHHM.
JIB mepBoro M BTOPOTO TMOKOJIEHUS CO3AAHBI SMIUPUYECKUM ITyTEM.
O06001enne 1 pa3BUTHE PE3YIIETATOB SMITUPUIECKOTO MOIXO0/A TOCITY-
JKUIJIO OCHOBOM /ISl pa3pa0oTKu OyIyIInX TEOpUH HANPaBIECHHOTO IO-
ncka JIB.

TpeTbe NOKONEHHE — 3TO PALMOHAIBHOE CO3JaHue CTPyKTyphl JIB
¢ yderoM TruApoPpUILHO-THAPOGOOHBIX, 3IEKTPOHHBIX, MPOCTpPaH-
CTBEHHBIX, OMOXUMHYECKUX B (papMakOKHHETHICCKUX (akTopoB. Jle-
KapCTBEHHBIE BEIIECTBA YETBEPTOTO MOKOJIEHUS MOTyYeHBl Ha OCHOBE
MaTeMaTHYeCKOTO IPOTHO3UPOBAHUS HX XUMHUIECKOH CTPYKTYPHI C HIC-
MOJTb30BaHMEM HAKOILIEHHOTO apceHaja JaHHBIX O (PYHKIHNOHAIHHOU
3aBHCHMOCTH OHOJIOTUYECKON aKTUBHOCTH OT XHMHYECKON CTPYKTYPBHI.
Taxum 06pa3oM, MPOUCXOIIII ITOCIIE0BATENBHBIN TIEPEX0] OT IMITHPH-
YECKOro K HanpapjIeHHOMY noucky JIB.

[To mporHo3y 3apy0OeXHBIX SKOHOMHCTOB, B MPEICTOSIIEE AECATH-
JIeTHe pe3Ko Bo3pacTeT uncio HOBHIX JIC, co3maBaeMbIxX B pe3ynbTare
CTpaTeruy HAIPaBICHHOTO CKPUHUHTA aKTUBHBIX MHTPEIUEHTOB, TIPH-
YeM UMEETCS B BHIY IIHPOKOE MCIOIL30BaHUE I dToH menu OBM,
T.€. pedb UAET O KOHCTPYHUPOBAHUH JIEKAPCTB.

65



3. COBPEMEHHBIE METObI
DAPMALEBTUMECKOIO AHAJIUM3A

3.1. Cneundmyeckme ocobeHHOCTH
chapMaLeBTMYECKOrO aHanM3a

DapMaleBTUYECKUI aHAJIN3 —3TO HayKa O XUMUYECKOM XaPAKTEPUCTHKE
1 U3MEPEHNH OMOJIOTMYECKH aKTUBHBIX BEILIECTB Ha BCEX dTalax MPOU3BO-
CTBA: OT KOHTPOJIS CHIPBsI IO OLICHKH KauecTBa MoTy4yeHHoro JIB, usydenust
€ro CTabUIBHOCTH, YCTAHOBJICHHSI CPOKOB TOHOCTH ¥ cTanaaptusarmu JIO.
dapmaleBTHUECKHI aHATIM3 UMEET CBOM CEIM(UUECKUE OCOOCHHOCTH, OT-
JIMYAIOUIME €ro OT IPYTHX BUAOB aHATIM3a. ITH 0COOCHHOCTH 3aKITFOYaI0TCS
B TOM, YTO aHAJM3y MOABEPraioT BEIIECTBA PA3IMYHON XUMHYECKON NpH-
POIBL: HEOPTaHUYECKUE, NEMEHTOPraHUUECKIE, PaAMOaKTUBHBIE, OpPraHu-
YECKHE COSAMHEHHS OT MPOCTBIX AMN(PaTHIECKUX JI0 CIIOKHBIX MPHUPOAHBIX
OMONIOrMYECKH aKTUBHBIX BellecTB. Upe3BbIYalHO IIMPOK AWana3oH KOH-
LICHTpaLMii aHAM3UpYyeMbIX BerecTB. OObekTamMu (papMarieBTHueckoro
aHaJM3a SIBISIIOTCS HE TONbKO MHIMBUIyaibHbie JIB (cyOcraHumm), HO U
CMECH, COZlepIKalllfie Pa3IMIHOE YHCIIO KOMIIOHEHTOB.

Crioco0bl (hapMarieBTHUECKOro aHaIKM3a HYKJIAITCSI B CUCTEMATH-
YECKOM COBEPILEHCTBOBAHUM B CBs3M ¢ co3naHueM HoBbIX JIC u He-
MIPEepBIBHBIM MOBBIICHHEM TpeOOBaHHM K UX KauecTBy. [Ipuuem pactyT
TpeOOBaHMS KaK K CTENeHM YUCTOTH JIB, Tak M K KOIMYeCTBEHHOMY
copepkanuto. [loaToMy HEOOXOOMMO HIMPOKOE HCIOJIb30BAaHHUE IS
otieHKH kadectBa JIC He TONBKO XMMHUYECKHX, HO U 0oJiee UyBCTBHU-
TENBbHBIX (PU3NKO-XUMHUYECKIX METOIOB.

K ¢dapmanesruueckomy aHanu3y NpeABSBISIOT BBICOKHE TpeOOBa-
Husl. OH NOJDKeH OBITh JOCTAaTOYHO Celu(pUUeH U 4yBCTBUTEICH, TO-
YeH 10 OTHOIIEHHIO K HOpMaTHBaM, 00ycioBieHHbIM ['®, ®C u npyroit
HJI, BEINONHATBCSA B KOPOTKHE MPOMEKYTKH BPEMEHHU C HCTIOIb30BaHH-
€M MUHHMAJIBHBIX KOJMUECTB UCHBITYeMbIX JIC 1 peakTuBOB.

dapmaneBTHUeCKUI aHaIU3 B 3aBUCHMOCTH OT ITOCTaBJICHHBIX 3a-
Ja4 BKIIOUAeT pa3iuuHble POopMbl KOHTpods kauectBa JIC: dapmako-
MEWHBIN aHalu3, NOCTaAUUHBIA KOHTPOIb Mpou3BoacTea JIB, ananus
JI® MHAMBHIYaTbHOTO M3TOTOBJICHUS, SKCIPECC-aHAM3 B YCIOBHIX
anTeku u OnodapMaleBTUIECCKUNA aHATIH3.

CocraBHOH 4acTblo (hapMaleBTHYECKOTO aHajm3a siBisiercs (apma-
KomelHbIN aHanu3. OH MpencTaBisier coO00ol COBOKYMHOCTH CHOCOOOB
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nccnenosanus JIB u JI®, uznoxennsix B locyaapcTBeHHo# (hapmakornee
WU JPyTOil HOpMaTUBHOM JIoKyMeHTaluu. Ha ocHoBaHMM pe3yJsibTaroB,
MOTYYEHHBIX TIPY BBHITIOTHEHNH (hapMaKOIIeHHOTO aHalIN3a, AeIaeTcs 3a-
karogenne o coorserctsrn JIC Tpebosanusm ['® (OC, ®CII). Ilpu or-
KIIOHEHHUH OT 3THX TpedoBaumii JIC kK MpUMEHEHHUIO HE IOITYCKAIOT.

3axmrouenne o kadecTBe JIC MOXKHO c/ienaTh TOIBKO Ha OCHOBaHHUHU
aHaim3a poOsl (BEIOOpKH). ITopsmok ee oTbopa ykasaH IHOO B 4act-
uoit ®C, mu6o B o6mieii crarbe I'® X| (8o 2).

Brmonnenne papMakoneifHOro aHa3a Mo3BOJSIET yCTAaHOBUTH IO/
TUHHOCTE JIB, ero 4mncroTy, onpenenuTs KOIMIeCTBEHHOE COIepKaHHe
(hapMaKOJIOTHYECKH aKTHBHOTO BEIIECTBA WM WHTPEAWEHTOB, BXOJS-
mux B coctap JI®. HecMoTps Ha TO, UTO KaXK]IbIM U3 3TUX 3TAIlOB KUMEET
CBOIO KOHKPETHYIO LIeJb, UX HEJIb351 PacCMaTpUBaTh H30JIMPOBaHHO. OHU
B3aMMOCBSI3aHbI, B3aUMHO JIOTIONHSIOT OPYT JAPYyTra U OTPaKaloT KOM-
TUTEKCHBIH XapakTep oneHkyu kadectsa JIC. Tak, Harmpumep, Temrieparypa
TUTaBJICHUS, PaCTBOPUMOCTh, pH cpenpl BOTHOTO pacTBOpa | T.JI. SIBIIS-
FOTCS KpUTEPUSMU KaK HOAJMHHOCTH, TaKk U 4yucToThl JIB. Yka3aHHble
0coOeHHOCTH (papMaKoNeHOTO aHajw3a CyMIECTBEHHO OTIMYAIOT €ro
OT HOpPM ¥ TpeOOBaHMIA K METOAaM aHaJlu3a, HCIONb3yeMbIX B [ocymap-
crBennbIx cTanpaprax ([OCT) u rexauueckux ycnosusx (TY).

B ®C onucaHbl METOIUKH COOTBETCTBYIOLUX HUCIBITAHUN MpUMeE-
HUTEIBHO K TOMY WiH HHOMY (papmaxoneitHomy JIC. MHOTHe U3 3THX
METOIUK WACHTHYHEI. B 1emsix yaudukamuu crmoco6oB ananmsa B ['d
BKITFOUeHHI 001mue papmaxoreiiabie cratbit (ODC), B KOTOPBIX CHCTE-
MaTH3UPOBAHBI CBEJCHHS O BBHITONHEHUH WUCTIHITAHUHI Ha PsI MOHOB U
(hYHKIIMOHAIBHBIX TPYIII, a TAKXKe €IMHBIX METOJO0B KOJIHMIECTBEHHOTO
onpenenenus. J{ins 0000mmeHus 60IBIIOr0 00beMa YaCTHBIX CBEICHUIN
mo (hapMaKomeiHOMY aHaJau3y OyIyT pacCMOTPEHBI OCHOBHBIE KPHUTE-
pun papMarieBTUIeCKOTO aHaliu3a U 00Ire IPUHITUIIB UCIIBITAHIH Ha
MTOJUTMHHOCTb, YACTOTY U KOJTMYECTBEHHOTO onpeneneHus JIB.

3.2. OT60p cpeaHei Npobbl AN NPOBefEeHMS
roCcyfapCTBEHHOrO KOHTpons

ITpu ot60ope mpo6 (BEIOOPOK) JIEKAPCTBEHHBIX CPECTB PYKOBOICTBY-
totcs TpeboBarrem I'® X| (Boim. 2, ¢. 15) u tpebosanusaymu OC (OCII).
IIpo6s1 (BEIOOpKM) OTOMpPAIOT M3 OTAENbHBIX cepuil (mapruit) JIC
MOCJIe MTPOBECHUSI HAPY)KHOTO OCMOTPA, TOJBKO M3 HEITOBPEKIEHHBIX,
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YKYMOPEHHBIX M YIAKOBAHHBIX COMMAacHO TpeboBaHusM HJI ynakoBod-
HBIX equHUI. [Ipn otOope mpoO AH0BUTHIX M HapkoThdeckux JIC He-
00X0TMMO PYKOBOJICTBOBAThLCS TPABHUIAMH, ITPEAYCMOTPEHHBIMH COOT-
BETCTBYIOIUMH NPUKA3aMH, TIOJIOKCHUSMH, UHCTPYKIMSIMU, YTBEPIK-
JNEHHBIMU MuH3paBom PO.

s mpoenenus uctbiTanuii JIC Ha COOTBETCTBUE TPeOOBAHUAM
HJI mpoBomsaT MHOTOCTYIEeHYaThlii 0T00p mpob (BeIOOPOK). [Ipu 3TOM
mpo0y obOpasyrot mo cryneHsMm u JIC B KaxaoW CTyneHH OTOMparoT
CJIy4aifHBIM 00pa3oM B MPOMOPIHOHABHBIX KOJIMYECTBAX M3 CIUHHII,
0TOOpaHHBIX B MIPEIBIAYIIeH cTyreHu. Unco cTyneHei onpeensercs
BHJIOM YIIaKOBKH:

1-s cTyneHb: 0TOOP SMHUIL YIAKOBOYHOM Taphl (SIIMKOB, MEIIKOB,
KOpPOOOK H JIp.);

2-51 CTyIeHb. 0TOOP YIMAKOBOUHBIX SJIMHUI], HAXOSIIUXCS B YIAKO-
BOYHOI Tape (KopoOoK, (hIIaKOHOB, GAHOK H Ip.);

3-s1 cTyneHb: oTOOp MPOAYKIMH B MEPBUYHON YIAKOBKE (amiryi,
(bakoHOB, TYO U 1Ip.).

U3 0ToOpaHHBIX HA TOCTCTHEH CTYIICHN YITAKOBOYHBIX CIUHHUII 110-
CJIe KOHTPOJIS IO BHENITHEMY BUJTy OepyT Mpo0y I KOHTPOJIS Ka4ecTBa
JIC na cootBerctBHe TpeboBanusm HJI. KommdaecTro JIC momKHO OBITH
JIOCTAaTOYHBIM JIJIsl IIPOBEICHUS 4 MOJTHBIX aHAIHM30B 110 BCEM pa3/ieinaM
OC (OCII). Iopsmox or6opa rmpob st kouTpois JIC Ha CTEpUITLHOCTS,
MUPOTeHHOCTh, TOKCHYHOCTD ¥ JPYTHe CICIHAIbHBIC BUIBI KOHTPOIIS
ykazad B O®C (I'® X1,8.2) wiu OC (DCII).

OT60p cpenHel MpoOBI 3aBEPIIAETCS COCTAaBICHUEM «AKTa 0TOOpa
cpenHei mpoObI», B KOTOPOM yKa3biBaeTcs HanMeHoBaHue JIC, Homep
cepu, obmee kommdectBo JIC, komnmaectBo otodpanHoro JIC. Akt co-
CTaBISICTCS W TIOMAIMUCHIBACTCS KOMHCCHUEH, B COCTAB KOTOPOI BXOIUT
nagansHuK OTK, npencraBurens KARJI (unu 3aka3uunka).

3.3. Kpmtepmm chapMaLleBTHHECKOro aHanM3a

Ha pasmmansix sTanmax (apMarieBTHIeCKOro aHajanu3a B 3aBHCHMO-
CTH OT ITOCTaBJICHHBIX 3aJad MMEIOT 3HAYCHHE TaKHe KPUTCPHH, KakK
M30MPATENbHOCTD, 9yBCTBUTEILHOCTD, TOYHOCTB, BpeMsl, 3aTpadeHHOe
Ha BBITIOJTHEHHUE aHAJN3a, N3PacX0J0BaHHOE KOIMYECTBO aHAIM3UpYe-
moro JIB mmm JI®D.

M30upaTenbHOCTh METOIa OYCHD BayKHA IIPH MTPOBEICHUN aHAIH3a
cMecel BemeCTB, MOCKOIBKY TaeT BO3MOXXHOCTh MOIYy4aTh HCTHHHBIE
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3HAYEHUS KaXI0TO U3 KOMIIOHEHTOB. TONBKO H30UpaTeIbHbIe METOUKA
aHaJIM3a MO3BOJISIOT ONPENEIATh COep’KaHNe OCHOBHOTO KOMITIOHEHTA
B MIPUCYTCTBHH MPOIYKTOB PAIIOKEHHS U APYTUX MTPUMECEH.

TpeboBaHMS K TOYHOCTH U UyBCTBUTEIHHOCTH (hapMaIieBTUIECKOTO
aHaJIM3a 3aBUCAT OT 00BEeKTa W MeNu uccienoBanus. [Ipu ncneiranuu
cTerneHn YucToThl JIB MCIoNb3yloT METONUKH, OTIIMYAIOIINECs BBICO-
KO YyBCTBUTENHHOCTHIO, ITO3BOJIAIONINE YCTAHABINBATh MUHHUMAJb-
HOE CO/IepKaHKe IPUMECEH.

[Ipu BEIMOTHEHWH TOCTAAUHHOTO KOHTPOJIS IPOU3BOJICTBA, @ TAKIKE
TIpH TIPOBEJICHUH KCIIPECC-aHalIN3a B YCIIOBUAX alTeKH BAXKHYIO POIb
nMeeT GakTop BpeMEHH, KOTOPOe 3aTPaurBaeTCsl Ha BHIIMTOJIHEHUE aHa-
nu3a. s 3Toro BEIOUPAIOT METO/IBI, TO3BOJISIONIIE TIPOBECTH aHAIN3
B HanOoJjee KOPOTKHE IPOMEXYTKH BpEMEHH M BMECTE C TEM C JIOCTa-
TOYHOU TOYHOCTBIO.

IIpu xonuuecTBeHHOM onpenenacHuu JIB ucnoap3yoT MeTos, OTIIN-
Yaromuicsl n30MPaTEbHOCTHIO U BRICOKOM TOYHOCTHIO. UyBCTBUTEND-
HOCTBIO METO/Ia IPEHEOPETaI0T, YUUTHIBAsT BO3SMOXHOCTH BBITIOTHEHUS
aHaym3a ¢ OonpInoi HaBeckoit JIB.

Mepoii 4yBCTBUTENIFHOCTH PEAKIMH SBISIETCS Tpeaen oOHapyxe-
Hus. OH 03HaYaeT HauMeHbIIee CoIep KaHue, MPH KOTOPOM I10 TaHHOU
METOANKE MOXHO OOHApYXHUTh MPHUCYTCTBHE OINPENEISIEMOTO KOMIIO-
HEHTa C 3aJaHHOM JTOBEPUTENIbHOW BEPOSITHOCTHIO. TepMUH «mpenen
oOHapyXEeHH» BBEIEH BMECTO TAKOTO MOHATHS, KaK «OTKPHIBAEMBIi
MUHUMYM», UM TIOJIb3YIOTCSl TaKK€ B3aMEH TEPMHHA «IyBCTBUTENb-
HOCTH». Ha dyBCTBUTENBHOCTh KaueCTBEHHBIX PEAKIIMHA OKa3bIBAIOT
BIIMSIHHE Takue (PaKToOpbl, KaK 00bEMbI PACTBOPOB PEATHPYIONIUX KOM-
MMOHEHTOB, KOHIIEHTPAaIlMK peakTHBoOB, pH cpexpl, Temmeparypa, mpo-
JOJDKATENBHOCTH OTbITa. [ ycTaHOBIIEHNS YyBCTBUTEIHHOCTH peak-
[Mii BCE IUPE MCIOJB3YIOT MOKa3aTes b MoroneHus (yaenbHbIi Win
MOJISIPHBIN), YCTaHABIMBACMBbIH CIIEKTPO()OTOMETPUUIECCKUM METOOM.
Bricokoil 9yBCTBHTENBHOCTHIO OTIIHYAIOTCS (PU3UKO-XUMUYECKUE Me-
Tonpl aHann3a. Hambomnee BBHICOKOYYBCTBUTENBHBI PaIHOXUMHYECKHC
M Macc-CIIEKTPaIBHBIN METOMbI, Mo3BoJIsIonIre onpenenars 10°-10°r
aHAJIM3UPYEMOTO BEIIeCTBa, MoJsiporpadudeckne u GiryopuMerpude-
ckre (10°-10°r); uyBCTBUTENBEHOCTH CHEKTPO(HOTOMETPHUUECKUX MeE-
tomoB 10210, morennumomerpuueckux 1072r.

TepMHH «TOYHOCTH aHAIM3a» BKIIOYAET OIHOBPEMEHHO J/IBa TIOHS-
THS: BOCIIPOM3BOANMOCTH M TIPABUIBHOCTH MOTyYE€HHBIX PE3YIbTaTOB.
Bocmpon3BonnMoCTh XapakTepu3yeT paccesiHue pe3yabTaToB aHaln3a
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[0 CPABHEHUIO CO CPEHUM 3HaYeHUEM. [IpaBUIIBHOCTD OTpaXaeT pas-
HOCTh MEXIy JICHCTBUTEIHHBIM U HAWJCHHBIM COJICPIKAHUEM BeIle-
cTBa. TOYHOCTh aHaM3a y KaXJIOr0 METO/A Pa3lIivyHA W 3aBUCHUT OT
MHOTHX (DAKTOPOB: KATHOPOBKHA M3MEPUTEIHHBIX IPHOOPOB, TOUHOCTH
B3BCIIMBAHUS WJIM OTMEPUBAHHMS, OTMBITHOCTH aHAIUTHKA M T.J. Tod-
HOCTb pe3yJbTaTa aHaIN3a HEe MOXKET OBITh BBIIIIE, YeM TOYHOCTh HaH-
MEHEe TOYHOTO M3MEPEHHUSI.

Tax, npu gvlyuCIeHUU PE3YTLMAMO8 MUMPUMEMPULECKUX Onpede-
JIEHUTl HauUMeHee MOYHAS YUPPa — KOTUYECTNE80 MULIUAUNPO8 MUMpPAH-
ma, uzpacxo008aHHO20 HA mumposanue. B cospemennvix 6ropemxax 6
3a6UCUMOCTNU 0N KIACCA UX MOYHOCMU MAKCUMATbHASL OuUOKa omme-
pusanus (usmepenus) oxono 0,02 un. Owubka om namexkanus mosice
pasua £0,02ma. Eciu npu ykasannoi oowell owubke ommepusanusi u
namexanus 0,04 mn na mumposanue pacxooyemcs 20 mn mumpan-
ma, mo omuocumenvras noepewnocms cocmasum 0,2%. Ilpu ymens-
UWeHUYU HABECKU U KOMUYeCmea MWLIUIUMPOS MUmpanma movHOCHb
coomeemcmeenHo ymenvuiaemes. Taxum obpazom, mumpumempuye-
CKOE OnpedeneHue MOICHO GbINOMHSMb C OMHOCUMENLHOU NOZPEeUtHO-
cmoio £(0,2-0,3)%.

Tounocms Mmumpumempu4ecKux onpeodeneHuil MoJICHO HOBbICUMb,
eciu nONb308AMbCS MUKPOOIOPEMKAMU, NPUMEHEHIUE KOMOPbIX 3HAYU-
MeNbHO YMeHbulaem OWUOKYU Om HEMOYHO20 OMMEPUBAHUSL, HAMEKA-
Husi u enusHUsL memnepamypwl. [loepewnocms 0onyckaemcs: maxaice
npu 63Mul HAGeCKuU.

B3BewnBaHne HaBeCKM IpH BBINOJHEHUWU aHanu3a JIB ocymect-
BIITIOT C TOYHOCTBIO 10 0,2 M. Ilpu B3sATHH OOBIYHOMN JJIsT (hapMaKo-
neriHoro anaimsa Hasecku 0,5 r JIB u Tounoctu B3BemmBanusa +0,2 mr
OTHOCHTEIbHAs MorpemHocTh OymeT paBHa 0,4%. Ilpu anammse JIO u
BBIMOJTHEHUH SKCIPECC-aHAIN3a TaKas TOYHOCTh MPH B3BECIIMBAHUH HE
TpebyeTcs, mo3ToMy HaBecKy OepyT ¢ TounocThio +(0,001-0,01) r, T.e.
C TIpeIeIbHOM OTHOCHTEILHOM morpenrHocThio 0,1-1%.

[Ipu BBIMONHEHUN KOJMMYESCTBEHHOTO OMPEICICHUS JIIOObIM XUMHU-
YECKUM HIH (PU3UKO-XUMHUYSCKHM METOJOM MOTYT OBITh JOIYIICHBI
TPH TPYIII OMKOOK: rpyObie (mpomaxwu), cucremarndeckue (ompese-
JIEHHBIE) U ClIydaiHble (HEOpeneIeHHBIE).

I'pyOble ommOKK ABISIOTCS PE3yJIbTaTOM IMpOCYeTa HAOIIOMATEIS
MIPY BBITIOIHEHUN KAKOK-TTHOO0 W3 OTepaIfid ONpEeIeIICHIs I Herpa-
BIJIBHO BBITIONIHEHHBIX PacdeToB. Pe3ynbrarhl ¢ rpyObIME OIIMOKAMHU
0TOpachIBAIOTCS KaK HeAOOPOKaIeCTBEHHEIE.
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CucreMaTnveckue OMMOKH OTPAXKAIOT MPABHILHOCTh PE3YJIBTATOB
ananu3a. OHM HCKaXAIOT Pe3yNbTaThl U3MEPEHUH 0OBIYHO B OJIHY CTO-
poHy (MOJOKHUTENLHYIO MM OTPUIATEIIBHYI0) Ha HEKOTOPOE MOCTOSH-
Hoe 3Ha4YeHue. [[pUINHON CHCTEeMATHIECKHUX OIMUOOK B aHAITU3E MOTYT
OBITh, HAIIPUMED, TUTPOCKONMMYHOCTE JIB mpu B3BEMMBAHUH €TO HaBe-
CKH, HECOBEPIICHCTBO U3MEPUTEIBHBIX M (PUIUKO-XUMHICSCKHIX MTPHOO-
POB, OTIBITHOCTh aHATUTHKA U T.J. CHCTEeMaTHYeCKUEe OMUOKA MOXKHO
YaCTUYHO YCTPAaHUTh BHECEHUEM TOMPABOK, KAIMOPOBKOW mprbopa u
T.J.

CiydvaiiHple OIIMOKHM OTPAXKAIOT BOCIPOU3BOJUMOCTh PE3YJIBTATOB
ananu3a. OHH BBI3BIBAIOTCS HEKOHTPOIUPYEMBIMU ITEPEMEHHBIMU.

[IpaBUIBLHOCTE PE3YIBTATOB OINPEAEICHUH BEIPAKaIOT a0COFOTHOM
OLIMOKON M OTHOCUTEIBHOM OIMHOKOH (ITOTPEIIHOCTHIO).

AOGcomoTHast omuoKa MPeACTaBIsIeT COO0H Pa3HOCTb MEXAY TOTy-
YCHHBIM PE3yJbTATOM U UCTHHHBIM 3HAYCHHEM. DTa OIMOKA BBIpaXKka-
eTCsl B TEX K€ CIMHMIAX, YTO W OINpeaeisiemMas BelndnHa (rpaMMax,
MHIJUTHITATPAX, IPOIICHTAX).

OTHOCHTENbHAs TIOTPEITHOCTh OIpPE/CICHUsT PaBHA OTHOIICHUIO
a0CONIOTHOM ONMIMOKU K ICTUHHOMY 3HAUCHUIO OITPEICIsIeMO BEINYH-
HBL. BBIpaaroT OTHOCUTEIBHYIO MOTPEIIHOCTh OOBIYHO B MPOIEHTAX
(ymHOxast mony4yenHyro BennunHy Ha 100). OTHOCHTENbHAS TOTpeI-
HOCTh OIIpeJIeNICHUH (HU3UKO-XUMUYSCKHMH METOJAMH BKJIFOUYAET Kak
TOYHOCTH BBIMOJHEHHUS TTOArOTOBUTEIBHBIX Orepaiuii (B3BelInBaHue,
OTMEPUBAHHUE, PACTBOPEHHE), TAK K TOYHOCTD BBITIOJHEHHS H3MEPEHUI
Ha rpubope (MHCTpyMEeHTaIbHas OIIMOKa).

WupuBuayanpHble BEIMECTBA MOXHO OIPEICHSATh MPU aHAIN3Ee
CIIEKTPOPOTOMETPUICCKIM METOIOM B Y- u BHAMNMON 00JacTIX C
OTHOCHTENBHOM morpemnocteio +(2-3)%, MK-cnexrpodoromeTpueit
+(5-12)%, razoxumkocTHON Xpomarorpadmuein +(3-3,5)%; momnspo-
rpadueit +(2-3)%; norenrmomerpueii £(0,3-1)%. IIpu ananuse JIB B
MHOTOKOMITOHEHTHBIX CMECSIX OTHOCHUTEINbHAs MOTPEUIHOCTh Ompejie-
JICHUs] TUMH METOJIaMH BO3pacTaeT MpUMepHO B jiBa paza. CoueraHue
xpoMmarorpaduu ¢ IPyruMH METOJIAaMH TIO3BOJISICT BBIMONHITE aHATN3
JIB B JI® ¢ OTHOCHTENBHOM IIOrPEMHOCTRIO +(3—7)%.

To4HOCTh OMONIOTMYECKUX METOJOB HAMHOTO HIDKE, YeM XUMHYE-
CKUX U (QU3UKO-XUMHYeCKUX. OTHOCHUTENbHAS TOTPEUTHOCTh OHOJIOTH-
geckux onpenenennii nocturaet 20-30 u maxke 50%. 11 MOBBIICHAS
toyHOcTH B I'® X| BBE#eH cTaTUCTUYECKUI aHANH3 PE3yJIbTaToB OHO-
JIOTHYECKUX UCTILITAHHUM.
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OTHOcHTENbHAS TOTPEITHOCTh ONpEACTICHHS MOXET ObITh YMEHbB-
[IeHa 32 CYEeT YBEIUYEHHUS YMCIIa TapajuIeNbHbIX m3MepeHni. OmHako
9TU BO3MOKHOCTH UMEIOT OTIPE/ICIEHHBIN Mpeen. YMEHbIIATh CTy4yai-
HYyI0 OIMMOKY M3MEPEeHHH, yBEIMYNBAas YUCIIO OIBITOB, Ieliecoo0pas-
HO JI0 TeX TOop, MTOKa OHA CTaHeT MEHbIIe cucreMarndeckoir. OOBIIHO
B (papMameBTHIECKOM aHaJHM3e JJIsl PacyeToB OEpyT CpemHee W3 Tpex
MapajuIeIbHBIX U3MepeHuit. [Ipu crarucTrueckoit 00paboTke pe3yih-
TaTOB OIIPEENCHNI C IENbI0 MOMYYeHHs JOCTOBEPHBIX pPe3yJIbTaToB
BBITIONHSIOT HE MEHEE CEMH MapaUIeTbHBIX H3MEPEHHIA.

3.4. du3myecKkme CBOMCTBA, MCNONb3yeMble
ANS YCTAHOBNEHMS NOANMHHOCTM NEKAPCTBEHHbIX BelecTs

HcnpiTanne Ha MOJUIMHHOCTD — 3TO TOATBEPXKICHIE UACHTUIHOCTH
aHaJIM3UPYEMOTO JICKAPCTBEHHOT'O BENIECTBA (JIEKapCTBEHHOM (opMbI),
OCYIIECTBIIsIEMOE Ha OCHOBE TpeboBanmii ®apmakoren win apyroi HJJ
(®C, OCII). UcusITaHns BHITOTHIIOT (GU3UUECKUMHU, XUMUYECKHMHU H
(hmzuko-xuMmdeckuMu Metofamu. CBor 0COOEHHOCTH HMEIOT UCITBITa-
HUSI HEOPTaHUYECKHX, 3JIEMEHTOPTaHNYECKUX U opraHndeckux JIB.

ITopmuuHoCTE JIB MOATBEPKAAIOT OKA3ATENIN: ONMCAHNUE BHEILIHE-
TO BUJIa, €T0 (PM3UYECKHe CBOMCTBA, (PH3NUeCKre KOHCTAHTHI U PacTBO-
PUMOCTD B Pa3NIMYHBIX pacTBopuUTesIX. OHU AAFOT OPHEHTHPOBOYHYIO
XapaKTepUCTUKY ucnbiTyemoro JIB.

du3nyeckue cBoOcTBa TBepasIX JIB orenuBaior mo ¢opmMe Kpu-
CTaJIJIOB WJIM TI0 BHTy aMOP(HOTO BEIIECTBA, €T0 YCTOHYNBOCTH K CBE-
Ty, KHCJIOPOAY, COIepKaIeMycsl B BO3IyXe, THTPOCKOIMYHOCTH U CTe-
[IEHU BBIBETPUBAHUS, 3amaxy, [[BETY, cTerneHn OenusHbl. CreneHs Oe-
m3HH (o ['® X1) JIB omenusaror Ha criekrpodoromerpax CD-18 mo
CIEKTpPy OTpakeHHus oOpasia IMpu ero OCBeIeHUu N OebiM cBeToM. J{is
JKUJIKOCTEH yCTaHABIMBAIOT IIBET, 3amlax, JIETY4eCTh, MOABMKHOCTD,
BOCIUTAMEHSEMOCTb.

Temmneparypa mJjiaBJjieHHsl — 3TO TeMIIeparypa, Mpu KOTOPOH Be-
IECTBO MEPEXOTUT U3 TBEPIOTO COCTOSHUA B kuakoe. Ilo I'd Xl moxg
TEeMIepaTypoil IUIABICHUS MOHUMAIOT WHTEPBAI TEMIEPaTyp MEXAY
HaYaJoM IUTaBjieHus (MOSBJICHUE MTEPBOM KaIUTH JKUIKOCTH) U KOHIIOM
uiaBieHUs (MOJHBIM MIEPEX0I0M BEIECTBA B XKUAKOE COCTOsIHKE). WH-
TepBaJl MEX/Iy HAYaJIOM ¥ KOHIIOM IUIABJICHUS HE JIOJKEH MPEBBIIIATh
2°C. Temneparypa IiaBIeHUs — MOCTOSHHAS XapaKTEPUCTUKA IJIsT WH-
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muBuayansHoro JIB. B mpucyrcTBuu make HEOONBIIOTO KOJIMYECTBA
MpUMeceil OHa M3MEHSAETCS, YTO HCIIONB3YeTCS U MOATBEPKICHUS
cTeneHu yuctotsl JIB.

st JIB, HEYyCTOMUYMBEIX TIPH HAarpeBaHHMH, COTIIACHO TPEOOBAHHIM
I'® X| ycranaBnuBaroT TeMnepaTypy pa3jioxeHus, T.e. TEMIIEPaTypy,
IpH KOTOPO# MPOHMCXOMUT PE3KOEe M3MEHCHHE BellecTBa (BCIICHUBA-
uue). Eciu mepexon BEIIecTBa M3 TBEPIOTO B JKHIKOE COCTOSIHUE HE-
YEeTKH, TO YCTaHABIUBAIOT TOJIBKO TEMIEpaTypy Hauala WK TeMIlepa-
Typy KOHIIA TuIaBiIeHus, 4To oroBapuBaercs B @C mm OCII.

B TI'® Xl (Beim. 1, ¢.17) npuBeeHs! TpH METOAA ONPEICICHHS TEM-
neparypsl IiaBieHus. llpuMeHeHrne Toro Wil HHOTO METOAa 3aBHCUT
0T PU3HYECKUX CBOWCTB BEIIECTB: MeTon 1 1 1a MpUMEHSIOT IS JIeT-
KO pacTUpaeMbIX B MOpPOMIOK TBepabix JIB, ycroitunseix (Meton 1) u
HEYCTOMUYHMBEIX (MeTO 1a) Ipy HArpeBaHUM; METOABI 2 M 3 UCIIOIB3YIOT
s JIB, He pacTrparonuxcs B Mopomiok (KUphI, BOCK, mapaduH, Base-
JIMH, CMOJIBI).

TemmnepaTtypa 3aTBepaeBaHusi — HanOoJIee BHICOKAs TEMIIEPaTypa,
MpY KOTOPOH B T€UEHUE KOPOTKOTO BPEMEHHU MPOUCXOAUT nepexon JIB
13 XKHUJIKOTO B TBEPJOE COCTOSHHE.

TemnepaTypy KumeHusi ycraHaBiuBaloT mis kuakux JIB. Oto
TeMmIeparypa, Npu KOTOpOu KUJIKOCTh MpeBpaiaercs B nap. JJig npak-
Tryeckux neneil mo I'® X| ucrmons3yroT TeMmnepaTypHble Npeaebl
NePeroHKU — MHTEPBAJ MEX 1y Ha4yaJlbHOW U KOHEYHOU TeMIlepaTrypoi
KHIIEHHs TIpH HOpMaibHOM arMocheproM masinennn 101,3 xIla (760
MM PT. CT.). Ha4anbHO#H CUUTAIOT TeMIIEpaTypy KUIIECHHS, IIPH KOTOPOi
B NIPUEMHHUK ITEPETOHSAETCS IEPBhIE S Kamelb KUAKOCTH, 3 KOHETHOH —
95%0 KUIKOCTH.

IJI0THOCTBI0 HAa3bIBAIOT MACCY AMHHMIIBI 0ObeMa BemecTa (Maccy
1 cm®) npu cranmaprHoit Temmneparype (06sraro 20 °C). Onpenencnue
IUIOTHOCTH TPOBOAST C TIOMOIIBI0 TUKHOMETPA B TEX CIIydasx, KOTrma
CIIeIyeT YCTaHOBUTH ATy KOHCTaHTY ¢ TouHOCThIO mo 0,001, mu apeo-
MeTpa (B Cllydae ompeeNeHus ITIOTHOCTH ¢ TouHocThio g0 0,01). Co-
OTBETCTBYIOIIME MeToAuKH ormcansl B I'® X (8.1, ¢.24-26).

BsizkocTh (BHyTpeHHEE TPEHHE) — CBOUCTBO TEKYUMX Tell (KHIKO-
creii) OKa3bIBaTh COMPOTHBIICHHE MIEPEMEIICHUIO OJHOW MX YacTh OT-
HOCHTEJIBHO JIPYToM MpHu onpeesieHHoN Temneparype. s moarsepxk-
JeHHsI KadecTBa KuAKuX JIB, MMeromux BA3KyI0 KOHCUCTEHIIHIO, 0OBIY-
HO ONPEJIENAIOT OTHOCHTEbHYIO BA3KOCTb (1] ), IPUHUMAs BA3KOCTb
BOJIbI 32 €MHHILY. Pa3IuyaroT Takke TUHAMUYECKYIO (aOCOTIOTHYIO),
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yAETbHYIO, IPUBEACHHYIO, XapAKTEPUCTHYCCKYI0 U KHHEMATUICCKYIO
BS3KOCTh. [lOCIIC/IHIO YCTaHABIHMBAIOT C MOMOIIBIO BHCKO3HMMETPA
OctBanpma (I'® Xl, B.1, ¢.87-94).

PacTBOpUMOCTBH — CBOICTBO Ta3000pa3HBIX, HKHUJKUX M TBEPIBIX
BEIIECTB MEPEXOUTh B PACTBOPEHHOE COCTOSIHUE. PacTBOpUMOCTh B
(hapMakoIieiHOM aHaJIN3e paccMaTpPHUBAIOT, Kak cBoKcTBO JIB pactBo-
PATBHCS B PA3IMYHBIX PACTBOPUTEINAX. PaCTBOPUMOCTh MPH MOCTOSH-
HOW Temrieparype sBISeTCS OJHOW M3 OCHOBHBIX XapaKTEPUCTHK, C
MOMOIIBI0 KOTOPOU TOATBEPKIAIOT JOOPOKAYECTBEHHOCTh OOJBIIHH-
ctBa JIB.

Jusa o6o3naueHust pactBopuMoctd B '@ X| mpuHATH yCIOBHBIE
TEPMUHBI, YKa3bIBAIOIIHE KOIHYECTBO PACTBOPHUTEINS (MIT), HEOOXOIH-
Moe s pactBopeHus 1 r JIB. Pa3nnuaior o4eHb JIETKO PacTBOPUMBIC
(mo 1 mi), nerko pactBopumseie (ot 1 mo 10), pactBopumseie (ot 10 mo
30), ymepenno pacteopumbie (ot 30 no 100), mano pacrBopumMbie (OT
100 mo 1000), ouens mazo pacteopumsie (ot 1000 mo 10000), mpakTu-
yecku HepacTBopuMsle (6onee 10000 mi).

Metonuka omnpenenenus pactsopumoctr mo I'd X (Bem. 1, c.
175-176) cocrouT B TOM, uTO HaBecka JIB BHOCHUTCS B OTMEPEHHBIIH
00beM pPACTBOPUTENI M HENPEPHIBHO MEPEMEIIMBACTCS B clydac
Heooxomumoctu 10 10 muH. pu 20 = 2 °C. PactBopuBmmumMcs JIB
CUMTAIOT B TOM CIllydyae, €CJIH B PacTBOpE MPH HAOIIOJCHUH B MPO-
XOJIIAIIEM CBETE HE HAOINIOIaeTCsl YacTuil BenecTBa. OTKIOHEHHS OT
3TOrO 00IIero mpaBwia: oOpa3oBaHUE MYTHBIX PacTBOPOB, PacTBO-
peHne Gonee MPONOILKUTENBHOE, ueM B Teuenue 10 muH. (takue JIB
Ha3bIBAIOT MEJICHHO PacTBOPUMbIMHK). [oKazarenn pacTBOPUMOCTH
B pa3jMuYHBIX pacTBopuUTeNsax ykaspiBatoTcs B @C. B kauectBe pac-
TBOpUTEIICH, KPOME BOJIbI, UCIIOIB3YIOTCS PACTBOPHI KHCIIOT U IIEJ0-
yeii (kapOOHATOB), a TAKKE Pa3IHYHbIC OPraHUYECKHE PACTBOPUTEIN
(aramon, meTanon, xaopodopM, 3dup, aleToH, TeKCaH, TUXIOPITAH,
STHIIAIETAT) ¥ MacJa.

Metona (a3oBoii pacTBOPUMOCTH OCHOBaH Ha mpaBuie ¢a3 ['uob-
0ca, KOTOpOe YCTaHABIMBACT 3aBHCUMOCTh MEXTy YUCIioM (a3 1 vuc-
JIOM KOMITOHEHTOB B YCJIOBHSX paBHOBecus. CyTh ycTaHOBIEHUs da-
30BOH PAacTBOPHMOCTH COCTOHMT B TOCIEJOBATEILHOM MPHUOABICHUN
YBEITMYHUBAIOIICHCS Macchl JIB K MMOCTOSHHOMY 00BEMY PacTBOPUTEIIS
MIPU MOCTOSIHHON TeMIIEpaType U HEMPEPHIBHOM BCTPSXUBAHUH. 3aTeM
C TIOMOIIBIO JarpaMM KOJMYECTBEHHO OMPEIEINSIOT MAaccy pPacTBO-
pennoro JIB, ycTaHaBnmBas MpoIeHTHOE COJIEPKAHUE B HEM IPUMECH.

74



Takum o6pazoMm, Metonm ¢a3oBOM pPacTBOPUMOCTH IIO3BOJISAET
OCYIIECTBUTh KOJHUYECTBEHHYIO OLICHKY CTeleHH 4ucToThl JIB myTem
TOYHBIX M3MEPEHMI 3HAYEHUH pacTBOPUMOCTH. OH IPUMEHHM KO BCEM
COCIMHEHHUSIM, KOTOPBIE 00Pa3yIOT HCTHHHBIE PACTBOPBI, M UCIIOIb3YETCS
IUIS U3YYEHUS CTaOHIIBHOCTH U TOJy4YeHHs ouuineHHbIX (mo 99,5%)
obpasmos JIB.

3.5. Xummnueckne metopabl YCTQHOBNE€HUS NOANIMHHOCTH

3.5.1. Hoenmugurkauun Heopzanuueckux n1eKapcmeeHHbIX 6eU{eCme

YcTaHoBJieHHE TOJJIMHHOCTH HeopraHuyeckux JIB ocHoBaHO Ha
00HapYKCHHUH C TIOMOIIBI0 XUMUUYECKUX PEAKITHA KATHOHOB M aHHOHOB,
BXOJISIIIAX B COCTAaB UX MOJIEKY . C TOYKH 3pEHHS TIPUEMOB BBITTOTHEHHS
HUCTIBITAHUM M TIOJIy4aeMBbIX MPU 3TOM PE3YJbTAaTOB MOXKHO BBIJEIUTH
HECKOJILKO OOIITNX CITOCOOOB.

Peaxruu ocaxaeHws OCHOBAHBI HA 00pa30BaHUN HEPACTBOPUMBIX B
BOJIC TIPOAYKTOB PEAKITHH, aHATUTHIECKIH 3(D(PEeKT MOKHO OXapaKTepH-
30BaTh 10 OKPACKe MM 110 PACTBOPUMOCTH OCAAKOB (B OPTaHMYECKHX
pacTBOPUTENAX, KHCIOTAX, MIEI0Yax).

HMoHbI HATPUS OCAKIAIOT ITUHKYPAHIIIAIIETATOM C 00pa30BaHUEM
JKEJITOrO OCaaKa.

Na* +Zn[(UO,)(CH,CO0)] + CH,COOH + 9H,0 — —
Nazn[(UO,),(CH,CO0) ] 9H,04 + H*

Honbl kaaust 0CXIAI0T BHHHOM KHCIIOTOW ¢ 00pa3oBaHHEM
0eJIoro ocaaKa:

K* + HOOC~(CH,0H),~COOH — HOOC~(CH,0H) ~COOK  +
+H*

WoHbI kanus MOXKHO OCaiuTh PaCTBOPOM FE€KCaHUTPOKOOAIbTaTa
(I11) HaTpus, oOpa3yercs KeAThIH 0Ca/IOK:

2K* + Na,[Co(NO,) ] — K,Na[Co(NO,) J1 + 2Na

Honbl kaabuusa OCaXXJaroT OKCaJaToM aMMOHUS.

COONH, coQ__
ca + | — | /Cal + 2NH,*
COONH, co0
(6enbitd)
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HexoTophie peakiuu ocakJeHUsT MOXKHO HCIIOJIb30BaTh JUIs 00HA-
PYKEHUSI ¥ KATHOHOB U AaHWOHOB.

Houbl Marausi o06pasyioT B NMPUCYTCTBHH (ocdaT- U aMMOHHUM-
HOHOB 0calok (pocdara Maruus-aMMOHHS OEJI0TO IIBETA:

Mg + PO + NH, > NH MgPO,{

OTy e peaKHI0 UCTIOJIB3YIOT AJisl 0OHapyx)eHus Gpochar-HOHOB.
ApceHaT-HOHBI J1AI0T aHAJIOTUYHBIC PE3yNbTaThI:

Mg?* +AsO + NH," —» NH,MgAsO,{

®ochaT-noHbI 00Pa3yIOT C PACTBOPOM MOJTHOIaTa AMMOHHS HKEeJI-
THIH 0CcaIoK (ochop-MonudaaTa;

H,PO, + 12(NH,),M00, + 21HNO, - (NH,) ,PO,-12M0O,{ +
21NH,NO, + 12H,0

Honsbl 6apusi 00pa3yroT Oemblii 0calloK ¢ Cylb(ar-HOHAMU:
Ba** + SO, — BasO,l
AHAJIOTHYHYIO PEAKIUIO TAI0T CYITb(OUTHL:
Ba?* + SO, — BasO,l

Cynbut Gapusi, B oTIMUKE OT Cylb(ara 6apus, pacCTBOPUM B XJIO-
POBOZIOPOIHON KHCIIOTE.

Honsbl ¢pTopa oTKPHIBAIOT peaKIMeil 0CaXICHNs U3 PacTBOpa XJIo-
pHIa KaJIbIHs, TPOUCXOIUT BBINaCHUE OEI0ro Ocaka;

2NaF + CaCl, — CaF,} + 2NaCl

Honsl cepedpa 00pa3yroT 0caaKy ¢ XJIOpUIAMH, OpOMHIAMH, UO-
IUAMU:

Ag' + Cl- —> AgCI (6erwiii)
Ag' + Br- — AgBr (ceemano-oicenmuiii)

Ag + |- > Ag (orcenmuiii)

OO6pa3yromuecs: TAIOTCHUIBI PAa3INYalOTCS 0 PACTBOPUMOCTH B
pacTBope aMMHUaKa.
XKenreiii ocaok 00pa3yroT HOHBI cepedpa ¢ Gocharamu:

3Ag" + PO, — Ag,PO, |
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OO0Opa3yeT ocamkw HOH cepebpa TakkKe C apCeHUT- W apCeHar-
HMOHAMH:

3Ag"+AsO> — Ag3A503~L (orcenmutit)

3Ag"+AsO> — Ag3ASO4~L (kopuunesoiir)

Honbl Marnusi ¢ pactBopamMu KapOoHaToB 00pa3yroT Oenblii oca-
JIOK OCHOBHOT'O KapOOHAaTa MarHus.

4MgSO, + 4Na,CO, + 4H,0 — 3M ngOB-M g(OH),3H,04 +
4Na, SO, + CO
Honsi :xene3a (111) B pacTBope nproOpeTaroT KpacHOE OKpaIlInBa-

HHUE B IPUCYTCTBUU POJAHUA-UOHOB, 00pa3ysl MaJOANCCOLMHUPYIOIICe
COEIMHEHUE!

2

Fe? + 3SCN- — Fe(SCN),

Psin peakTHBOB 00pa3ytoT Oesible WITH OKpAIlICHHBIE OCAIKH C He-
CKOJIEKUMH KaTHOHAMHU.

HoHbl pTYTH, IIHHKA, BACMYTA, MBIIIBSIKA B3aMOJICHCTBYIOT C
cynbduIamMmu:

Hg?" + S — HgSl (uepnabiii)
2Bi®* + 35 — BiZSS»L (kopuunesoiir)
Zn? + S — ZnS| (Genviii)

2As* + 3 - A3283¢ (orcenmorir)

Hownpbi sxee3a (111) m muHKa 0cakaaroTCs pacTBOpaMM TeKcala-
nodeppara (I1) xamus:

Fe* + K,[F&(CN).] — KFe[Fe(CN) J{ + 3K* (curuii)

Zn?* + K [Fe(CN) ] — K,Zn[Fe(CN) ] + 2K* (6ervu)
Houwl xeie3a (I I) JAIOT aHaJOTHYHBIC PE3YIbTaThl C TEKCAllHaHO-
dbepparom (111) kamms:
Fe?* + K [F&(CN).] — KFe[F&(CN) J{ + 2K* (curuii)
Honsbl IMUHKAa, M€ U cepeﬁpa 0CaXKAarTCA THAPOKCUIAOM aMMO-

HUA C O6p330BaHI/IeM 0CaaKOB, paCTBOPUMBIX B M30BITKE pE€aKTuBa:
77



Zr?* + 20H- — Zn(OH) | (6ervu)
Zn(OH), 4 + 4NH, — [Zn(NH3)4](OH) (6ecysemmbiii)

CU?* + 20H~— Cu(OH), (cony6oii)
Cu(OH), | + 4NH, — [Cu(NH,) ] (OH) (memno-cunuii)

Ag' + OH- — AgOHY (Genviii)
AgOHY + 2NH, — [Ag(NH,),]OH (6ecysemnuiii)

Hounwl prytu (1) m BucmyTa (111) ocaxxnarores nomumamu, oca-
KU PacTBOPSIIOTCS B U30BITKE PEaKTUBOB!

Hg* + 21~ — Hgl,  (kpacnoiii)
Hgl, I +2Kl > K [Hgl4] (becysemmpiii)

Bi** + 3I- — Bil »L (kpacnuuii)
Bil i« + Kl > K[BIIA] (becysemmpiir)

OKHCITUTELHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH, UCIIONIb3YEMbIE JUIS
UCIIBITAHUN TTOUTMHHOCTH, COMPOBOXKIAIOTCS H3MEHEHHEM OKPACKH
00pa3yroIUXCcs MPOAYKTOB B3aUMOIEHCTBHS.

BpomMuI- 1 MOAMI-HOHBI OKUCISIIOT XJIOPOM (XJIOPAMUHOM, JAPYTH-
MU OKHCITUTEISAMH):

2Br-+Cl, — Br, + 2CI-

2I-+Cl,—1,+2CI-

BrinenuBimiicss 6poM OKpaluBaeT ciIoil XjopodopMa B OpaHke-
BBIN LIBET, a HoA — B (hroseToBblid. Mlog 00HapyKUBaIOT TaKKe 110 CHHE-
My OKpAIIMBaHMIO KPaxMaJlbHOTO Kielcrepa.

DTOopUA-UHOHBI 00ECIIBEUHBAIOT KPACHYIO OKPACKy pacTBOpa poa-
HUJIA JKeJle3a:

[F(NCS)J* + 6F — BNCS- + [FeF ]*

Honbl Mequ, cepeﬁpa BOCCTaHABIIMBAIOTCS U3 OKCHIOB U COJICH 1O
CB06OI[HI:IX MCTaAJJIOB.

Ag,0+HCOH — 2Agl + HCOOH (peakmust «cepeGpsiHOTo 3epKaa)

CuSO, + Fe —> Cul + FeSO,
Hutpar- 1 HUTPUT-HOHBI OOHAPYKHUBAIOT ITyTEM OKUCICHUS -
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(dheHnnamuHa 10 nudeHMIOCH3NINHA, a 3aTeM 10 AUPEHIIIA(DEHOXH-
HOH/IMMMHUHA THUAPOCYIb(dara (CHHEe OKpalllMBaHKE) B MPUCYTCTBUH
KOHLIEHTPUPOBAHHOU CEPHOU KUCIIOTHI:

[O] [O]
2 NH — NH NH —
H,S0O, H,S0,
=[O0~ |

Hutput-noHbI (B OTIMYKE OT HUTPATOB) 00CCIIBEUYUBAIOT PACTBOP
TepMaHraHara Kajusi, HOJKUCICHHBIN CEPHOM KUCITOTOM:

SNaNO, + 2KMnO, + 3H,S0, — SNaNO, + 2MnSO, + 3H,0 +
K,SO,
BzaumoneiicTBys ¢ anTunupuHoM (peHa3oHOM), HUTPUTHI 00pasy-

10T MPOAYKT 3aMelleHusI — HUTPO30AaHTUITMPHH (3€JIEHOE OKpaIliBa-
HUE):

CH, 0=N CH,
— NaNO, —
/N —_— /N + NaCl + HZO
0% N ~cH, HC 07 N “CH,
CH CH

6 5 6 5

Peakuuu pa3ioXeHus: COMPOBOKIAIOTCS 00pa3oBaHKEM ra3oo0pas-
HBIX MPOIYKTOB, KOTOPBIE OOHAPYKMBAIOT OPraHoJIEeNTHIECKHU (3arax,
OKpacka).

HoHbl aMMOHUSI Pa3yiararoTcs 1Mo ICHCTBHEM paCTBOPOB THAPOK-
CHIIOB (3amax aMMHaKa I H3MEHCHHE OKPACKH KPACHOM JIAKMYCOBOM
Oymarm):

NH,* + NaOH — NH_T+ Na* + H,0

Kap6onar-noHs!I 1o IclicTBHEM HACBIIIEHHOTO pacTBOpa cyibda-
Ta MarHus 00pa3yroT OeNblil 0Ca/IoK, a THAPOKapOOHAT 00pa3yeT oca-
JIOK TOJIBKO TIPH KUTISTYCHUH CMECH (CM. pEaKIMIO Ha MarHui).

KapOonar- n ruapokapGoHaT-HOHBI 00pa3yloT ra3 — JTUOKCHU]
yTiieposa noj AeiicTBUeM MUHEpPaIbHBIX KUCIIOT!

CO.Z + 2HCl — CO,T + H,0 + 2CI-
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HCO, + HCl — CO,T + H,0 + ClI-

CyJ1b(UT-HOHBI B TEX JKE YCIOBUAX 00pa3yroT JMOKCU]L cephl (pe3-
Kuii 3amnax):

SO,z + 2HCl — 2CI-+ SO,T + H,0

HuTpUT-UOHBI, B OTIIMYME OT HUTPAT-UOHOB, MOJI IEUCTBUEM KHC-
JIOT BBIAEIAIOT OKCHABI a30Ta (IMOKCHI a30Ta MMEET KPacHO-Oypyio
OKpacky):

2NO, + H,S0O, —» NOT + NO,T + H,0 + SO,

I[MpeBpaltieHusi, NPOUCXOMIAIIME TIPH HATPEBAHUH U MPOKATHBAHHU
HekoTopbix JIB. Moa kpuctaimuyeckuid, COEIMHEHNS MbIIIbSIKA, PTY-
TH BO3TOHSIOTCS (MCHBITAHUS BBIMONHATEH 1of Tsroit!). InHka oxcua
IpH TPOKAIMBaHUH KelTeeT (I0Cie OXJIaKICHUSI OKpacKa HCUe3aeT).
BucmyTa HUTpaT OCHOBHOIT pasnaraercs ¢ 00pa3oBaHHEM OKCHA BHC-
MyTa (KENITOe OKpalllHBaHKE) U THOKCHIA a30Ta (3KeTo-0yphIe maphl).
Counu aqrOMHHHS P MPOKATMBAHUU C HUTPATOM Kobasibra 00pasyror
IUIaB CHHETO L[BETA, MPEICTaBISIONINIT co00it amromuHar kobasnsra (Te-
HapoBa cuHb). COJTM [IMHKA B 9TUX YCIOBHAX 00Pa3yIOT IIaB 3eJICHOTO
uBeTa (3eneHs Puamana).

VCTaHOBHUTH HaJIWYUE psia IIEMEHTOB B HEOPTaHUYECKHUX M dlie-
MeHTOpranuueckux JIB MOXHO 1O M3MEHEHUIO OKPACKH OECIIBETHOTO
IUIaMEHH TOpeniku. Tak, Collb HaTpusl, BHECEHHAS B TIJIaMsl, OKPAIINBACT
€ro B XKENTHIH LBET, KaJIisi — B (DUOJICTOBBIH, KaIbIMs — B KUPIIUYHO-
KPacHBIN, JIUTUSI — B KapMUHOBO-KpacHbIid. Comu Gopa, cMOUCHHbIE
ATAHOJIOM, OKPAILINBAIOT KaiiMy IJIaMEHH B 3€JICHBIH I[BET.

3.5.2. Hoenmugpurayusa nemenmopzanuieckux
JIEKApCMEBEHHbIX eeuiecme

ITockonbKy aToMbl y OOJBIIMHCTBA 3J€MEHTOPraHUYECKUX COEIH-
HEHHH CBA3aHbI KOBAJICHTHOM CBSI3bI0, HEOOXOAMMBIM YCIOBHEM HCIIBI-
TaHWUS UX HOAJIMHHOCTH SIBIISIETCS NpenBapuTeNbHas MUHEPATH3aLH.
[Ipu 5TOM IPOUCXOANT YACTUYHOE HJIH IOIHOE pa3pylleHHe OpraHude-
CKOM YacTH MOJIEKyJIbI 10 okcua yriepoaa (IV) u Boasr. pyrue sme-
MEHTbI 00pa3yIoT COOTBETCTBYIOIIKE HOHBL. [locneanne uneHTudum-
PYIOT C IOMOIIBIO PACCMOTPEHHBIX BBILIE WIIN HHBIX PEaKIHH.

Cepy 00HapyXHBarOT JIUOO ITyTEM BOCCTAHOBJIEHUS A0 CYIbpuUa-
HMOHOB, JIN00 OKUCIIEHUEM [0 cynb(ar-noHoB. O0pazoBaHue Cynb(ua
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MPOUMCXOJUT TAKXKE U3 COCNUHEHUH, comep amux THOIDUPHYIO WITH
THOKETOHOBYIO cepy Ipu HarpeBanuu ¢ 10% pacTBopoM THApPOKCHAA
HaTpHS:

s MM Nas

O6pa3oBaBIIuUiicss IPU BOCCTAHOBJICHUU OPTaHMYECKH CBS3aHHON
cepsl CybGUI HATPUs HISHTUOUIUPYIOT LIBETHOM peakiue ¢ HUTPo-
npyccuaoM HaTpust (KpacHO-(pHOJIETOBOE OKpAIIMBAHKE), OCAKICHHEM
pacTBOPOM COJIH CBHHIA (YEpHOE) HIIH IO BBIICICHUIO CEPOBOIOPO/IA:

Na,S + 2HCl — H,ST + 2NaCl

OxucieHne OpraHWYecKd CBS3aHHOW Cephl OCYIIECTBISIOT JeH-
CTBHEM KOHILICHTPHUPOBAHHON a30THOW KHCJIOTHI WM CIIJIABIEHUEM CO
CMEChIO HUTpara U kapboHara xanua. OOpa3oBaBmIHiics Cynbpar-noH
OTKPBIBAIOT PEAKIMEN C COsIMHU Oapusl.

®ocdopconep:kamme coeIUHEHUS MHHEPAIN3YIOT CMEChIO KOH-
[IEHTPHUPOBAHHBIX CEPHON M a30THON KHCIOT A0 ¢ocdar-moHOB, KO-
TOpBIe OOHAPYKMBAIOT pPEaKIusIMU oOpazoBanus ¢ocdara MarHus-
aMMOHHMS HITH (pochop-Moanbaara aMmMoHus (CM. peakiuu Ha (ocdar-
HOH).

T"anorenconepxaiue CoeIMHEHUS MO ICUCTBUEM ITUHKOBOM MBUIN
B KUCJIOH WJIH B IIEIOYHON cpene 00pas3yIoT TraloTeHUIbI:

R-CH,Hal + Zn + H,S0, - R-CH, + HHal + ZnS0,

R—-CH,Hal + Zn + 3NaOH — R-CH, + NaHal + Na,ZnO, + H,0

3areM 00HapYXMBAIOT 00OPAa30BaBILUECS TaJIOTCHUA-UOHBI C ITIOMO-
B0 PACCMOTPEHHBIX BhIMIe peakiuii. [Ipoba belnpinTeitHa ocHOBaHa
Ha 00pa30BaHMU OKPAIICHHBIX B 3€JICHBIN LIBET raJIOTCHUIOB MEIH IIPU
BHECEHHMHU B OECLIBETHOE IUIaMs MEHOM MPOBOJIOKHU € TaJIOreHOCOoIep-
KaIM COCIMHEHHUEM.

@TOp M XJOP OTKPHIBAIOT AHAIUTHYECKUMH PEAKIUIMHU Ha COOT-
BETCTBYIOLIE HOHBI ITOCIIE Pa3pyLICHUs OPIraHNYECKON YacTH MOJICKY-
JIbl PACIIaBICHHBIM METAJUINYECKUM HaTPHUEM:

Na
R-CH,Hal —> NaHal
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Hon oOHapyxuBatoT TMO0 HarpeBaHUEM HOAIPOU3BOTHOTO B MPO-
OmpKe Ha TUIAMEHU TOPEIIKH, JIUOO0 AeHCTBYS KOHIIEHTPUPOBAHHOU Cep-
HOH KHCJIOTOM:

tO
L
koHL. H,SO,

Y

R-CH,|

Habmonatot BeInenenne (proieToBhIX MapoB HOJA WITH (PHOIETOBYIO
OKpAacKy XJI0pohOpMHOTO U3BICUCHHUS.
MOoXHO TaKXe IPUMEHUTH CIIEKaHNWE CO CMECHIO HUTpaTa Kajus U
KapOoHaTa HaTPHS:
t0

R-CH,| >
H2 KNO;, Na,CO, Nal

3areM 0OHAPYKUBAIOT HOMHI-UOHEI.

MertoJ1 crieKkaHusi MOXKHO UCIIONIb30BaTh MPU HAJTUYUH B OJJHOM
COEMHEHHH XJIOpa M CEPHI C MOCIEAYIONUM 00HaApYKEHHEM 00pa3o-
BaBIIIUXCS XJIOPU- U CYTb(HAT-HOHOB.

Ko06aabT 00HapYKMBAIOT B BH/IE HOHOB peakInell ¢ HUTPO30-
R-comnpio (muHarpreBoit coapio 1-HUTp030-2-HadTon-3,6-
JHMCYITBL(POKUCIIOTHI) TTOCIIEC CIIEKaHHsT KOOAIBTCOAEPIKAIIETO COSAUHE-
HUSI C THAPOCYTbGUTOM Kajus (KpacHOE OKpaIlnBaHUE).

3.5.3. Hoenmugukayus opeanuueckux 1eKapcmeeHHbIX 6el4ecme

3.5.3.1. Obwue xumuueckue peaxyuu

B dapmarieBTHYCCKOM aHATH3E HCIIONB3YIOTCS Pa3TnIHbBIC XUMHIYIC-
CKHE PEeaKIIMy OPraHUuYECKUX COCNMHEHUMN, KOTOPBIE 1at0T ONpe/IeIeH-
HBIH aHajauTUUeCKui () ¢eKT (BBIMageHne 0caaKka, BRIICICHHE Ta3a,
o6pa3oBaHne OKPAIIEHHOrO pacTBopa 1 T.11.).

Peakuuu HHUTPOBAHHMSA COIPOBOXKIAIOTCS OOpa3OBaHMEM OKpa-
IIEHHBIX B JKEJNTHIN 1IBET MOHO-, - U TPUHUTPOIPOU3BOIHBIX apoMa-
TUYECKOTO pAJia:

R

. _NO, O,N . _NO,
HNO, 2HNO,

NO
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IMox neficTBHEM THIAPOKCHIOB Kayusi (HATPHUs) MPOIYKThl HUTPOBa-
HUS 00Pa3yIOT OKpallleHHBIE aIlFCOJIH:

— —
OK
NO, N

\O*

Peakuuu HUTPO3MPOBAHUS MPUBOAIT K 00pa30BaHHUIO OKpAaIlIeH-
HBIX, (IIIOOPECHUPYIONINX WIH UMEIONINX CTAOMIBHYIO TEMIEpaTypy
TUIaBIICHUS] HUTPO30COETNHEHHIA:

R1
M /
R—N_  +NaNO,+HCI —> R—N\ +NaCl + H,0

R, N=0

deHonbl 00pa3yI0T HUTPO30COENWHEHMs, OSCIIBETHBIE I OKpa-
IIEHHBIE B CHHe-3elleHbIi ((peHom), cuHe-pHOIETOBEIN (Pe30pIHH)
nget. [Ipu HUTpO3UpOBaHUH (PEHOJIOB C MOCIEAYIONIHM OKHCICHHEM
o6pasyrorcs HHAO(EHONb (MHHTEHCHBHO-CHHEE OKPAIlTHBaHUE):

(0]
OH OH (0]
Lo

NaNQ

—_— D —— [—— |
eHor

® NO N-OH
N-HUTPO30dheHon N-XMHOHOKCUM MHOodeHon

Peaknuu nMa30THPOBAHUA M a30COYETAHUS HCIONB3YIOT IS
UACHTU()HUKANY TPON3BOJHBIX MIEPBUYHBIX apOMATHIECKUX aMUHOB U
(eHoIoB. A30COeIUHEHNS — OKpalleHHbIe (B KPACHBIM, KOPUIHEBBIN H
OPAHXKEBBIH I[BET) MPOIAYKTHI, TIOJyIaeMbIC B IBE CTa UM

1. InazorupoBanue (ITOAyIEHHE COIH JHA30HMS):

Ar-NH, + NaNO, + 2HCI — [Ar-N*=N]CI- + NaCl + 2H,0
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2. Azocoueranve (B3aMMOIEMCTBHE CONM AUA30OHUS C (DEHOIOM HIIH
apomaruyeckuM aMuHOM). CoueTaHue POMCXOIUT B Opmo- WU napa-
MOJIOKEHUSIX 110 OTHOIICHHIO K THIPOKCUILHOM MM aMHUHOTPYIIIE, HO
UJIET JIerye B napa-nojJoKeHHH:

[Ar—N+EN ]CI7 + OOH —_— Ar—N=NOONa +NaCl + H0
_ - I—N
[ Ar—N=N ]C| + NH2 Ar: N=—N / NH2 + HCI

Asocoueranue ¢ penogamu (HadToIaMM) IPOMCXOINT B ClIaboIe-
nounoii (pH 9,0-10,0), a ¢ amuuamu — B crmabokucioi cpene. Ilpomecc
asocodyeTaHust 00YCIOBIICH HATMIUEM B OTHX COEIUHEHHUSAX dJIEKTPOHO-
nonopubX OH 1 —NH,, rpynim, co3aromux 4acTHIHO OTPHUIATEIbHBIE
3apsJibl B OPTO- M TTApa-MOJIOKEHUSX apOMaTHYECKOTO siipa. B aTux mo-
JIOKEHUAX ITPOUCXOIUT HIEKTPOPHITLHOE 3aMEICHHE BOJOPOJIA KATHO-
HOM JIMa30HUs U 00pasyeTcs a30CoenHEHHE.

Peakiuio a30coueTaHus MCHOIB3YIOT TaKXKe JUIS WACHTH()UKAIMN
CIOKHBIX 3(HPOB (PEHOIIOB, AlMIMPOBAHHBIX MIEPBUYHBIX apOMaTHye-
CKUX aMHHOB (ITOCIIE THAPOJIN3a) K HUTPOIIPOU3BOMHEIX (ITOCIIE THIPH-
pOBaHs).

Peakuuu rajoreHupoBaHus (OpOMHUPOBAHUS M MOIAUPOBAHUS) O
THITY PEaKIMU SJIEKTPO(UIBHOIO 3aMEIEHHUs MCIOIB3YIOT ISl OOHA-
PY)KEHHs TPOU3BOAHBIX (DEHOJIIOB M MEPBHYHBIX aPOMATHYECKUX aMH-
HOB. Haymume B MX MOJIEKy/Iax 3aMeCTUTENEH MepBOro pozaa (OKCH- H
AMUHOTPYIIITBI) 00YCIIOBIMBAET MIPOUCXOMISAIINIA IPOIIECC 0OPa30BAHHKS
TpubpoMdeHoIa WK TprudpoMaHuIuHa (OeNblii 0canoK):

OH OH

Br Br
3Br.
—_— + 3HBr

Br

AHAJOTHYHO TPOUCXOAMT MpOIlecC OOpa30BaHHUA TPHHOMIPOU3-
BonHbIX. [Ipu Hamuunu B Monekynax ()eHojla M aHWJIMHA PAJUKAJIOB B
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napa- Wi OPTO-TIOJIOKEHHUIX 00pa3yroTCsl MOHO- HJITH JTUTaJIOTEHIIPO-
W3BOJIHEIE.

Peaknuu nerajnoreHMpoBaHUsI MOXKHO BBITIONHSATH 0€3 MpeaBapu-
TENLHOM MUHEpanu3aIuu (€CiIi TaJIOTeHbI CBSI3aHbI C YIIIEPOJOM He-
MIPOYHOM KOBAJIEHTHOM CBsA3b10). OTIIEILICHNE T'aJIOTeHa IIPH 9TOM IIPO-
WCXOJWT TIOJ] IEHCTBUEM pacTBOpa HUTpaTa cepedpa:

R-CH,—Hal + AgNO, — AgHall + R—-CH,-ONO,

JleranoreHupyIoT Takxe, UCTIOJb3YS IEJI0YHOE OTILEIICHHE, ITyTeM
HarpeBaHusl TaJOT€HIPOU3BOJHOIO B HPUCYTCTBUM IIMHKOBOH IBUIN
(6pomkampopa) nim B CHIUPTOBOM PacTBOPE THIPOKCH/IA HATPHS:

R-CH,Hal + NaOH — NaHal + R-CH,OH

3arem 00HapYKUBAIOT rAJIOTCHU-HOH.

Peaknun KOHAEHCAIIMM AJIBJICTUIOB M KETOHOB C IEPBUYHBIMH
aMHHaMH, THAPOKCUIIAMHUHOM, r'HApasnuHaMy UCTIOJIb3YIOTCS AJId UACH-
TU(UKALNU BCEX YKa3aHHBIX TPYII OPraHMYECKUX COeTUHEHUH 1O 00-
e cXeme:!

R-COH + H,N-R, - R-CH=N-R + H,0

ANBIETU/IbI, KOHJCHCUPYSCh C MEPBUYHBIMA aMHUHAMH, 00pa3yioT
OKpAILICHHBIE B JKEIThIA, KPACHBIM NI OPaH>KEBBIN IIBET COJIM OCHOBA-
uuit Hudda:

R,—COH + [H,N*—R/]Cl- - [R -CH=N"H-R ] CI-+ H,0

3Ota peakiys JICKHUT B OCHOBE JIMTHUHOBOW MPOOBI HA TIEPBHYHBIC
apoMaTUYecKre aMUHBI, KOTOPBIE B3aMMOJICHCTBYIOT C IMTHUHAMH, CO-
TepKauMuUcs B Oymare.

KeTonpounsBoHbie 00pa3yroT THIPA30HEI:

>C=0 + H,N-NH-R — >C=N-NH-R! + H,0
" KCTOKCHUMBI.
>C=0 + H,N-OH — >C=N-OH{ + H,0

FI/IZ[pa?:OHI:I U KETOKCHMBI — O€JIbIe WIIH OKpalI€HHbIC HECPACTBOPH-
MBIC B BOJAC COCIUHCHUS CO CTaOMIIEHOM TeMnepaTypoﬁ miasieHus. [1o
9TUM IIPpU3HAKaM MOKHO I/IILCHTI/I(I)I/IHI/IpOBaTL HUCXOAHBIC I UX MOJTY-
YCHUA COCANHCHUS.

PeaKHI/II/I OKHCIUTCILHOM KOHACHCAIWU C Yy4YaCTUEM aJIbACTHUI0B
JIC)KAT B OCHOBC TAaKUX IMIHWPOKO MNPUMCECHACMBIX B q)apMaHeBTI/I‘-ICCKOM
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aHalM3e peaknuii, kKak 0O0pa3oBaHHUE aypUHOBOIO KPACHTENs, HUHTHU-
JIIPUHOBAS peakiysl, MypeKCHaHas mpoda, mpobda Jle Posena u np.

HuuruapuHoBast peakius SBISCTCS OOIICH I a-aMHHOKHCJIOT,
HMHHOKHUCIIOT, ouentuaoB. Hunruapus (1,2,3-TpuKeTOTuApHHIEH-
rupar) oopasyeT ¢ aMMHAKOM, BBIZCIHUBIIAMCS U3 9TUX COCAMHCHUA,
MPOAYKT KOHACHCAIIMKA — HOH JTUKETOIMAPHHINIHACHINKETOTHAPaAMHK-
Ha, UIMEIOIIUI crHEe-(PHOIETOBOE OKPAIlIMBAHHE:

o o
o
7
O + R—GH-COOH—= OH + R—C_ + NH} + co)
NH, H H
o
o o) o o
O + NH,+ HO — —N ==
H H
o 0 o o)

. @i}

Peaknumn stepuduxannu, auuavMpoBaHus M rujaposmsa. [lns
TTOJITBEPKACHNS MTOJUTMHHOCTH CITUPTOB M KAPOOHOBBIX KUCIIOT IIUPOKO
HCTIONB3YIOT PEAKIUI0 dTepU(UKAIIUH, a TIOIJTHHHOCTh CIOKHBIX d(H-
POB MONTBEPKAAIOT C TIOMOIIBI0 00PAaTHOTO MpoIlecca — THAPOIIH3a;

R,~OH + R~COOH = R—COOR, + H,0

OrepuduKanKio MIPOBOIAT B MPUCYTCTBUU JACTHAPATUPYIONINX Be-
niectB (KOHLEHTPUPOBAHHAS CEPHAS KHCIIOTA), & THPOJIN3 — B KUCION
WJIM TIeJIOYHOH cpeie.

CxopeH ¢ atepuduKanueii mporece aluiIupoBanus (0CoOeHHO arie-
TUJIUPOBAHMS) AMUHOTIPOU3BOTHBIX

R,—NH, + R-COOH = R-NH-CO-R, + H,0

a Takyke 00paTHBIHM MpoIecc — TUAPOIHU3 AMIBHBIX TPOU3BOAHBIX.
OO6pasoBaBunecs B pe3yabrare 3TepuuKaiy, auIdpoBaHus, TH-
JpoJH3a MPOAYKTHl WACHTUQHULIUPYIOT MO0 aHATUTHYecKoMy 3 dekrTy
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(Bety, 3amaxy, 00pa30BaHMIO ra3a WK 0CajKa, TeMIIepaType IiaBiie-
HHUS OCaKa U Ip.).

OdYeHb MMPOKO HCIONB3YIOT, HANPUMEP, PEaKIHio OO0pa3oBaHUS
ATHIIANeTaTa, UMEIOIIETO0 CBOCOOPa3HbIA (PYKTOBBIM 3amax. DTuiare-
TaT 00pa3yloT OPraHUYECKUE COCIUHCHUS, BBIICISIIONINE TPU THIPO-
JIM3€ STAHOI WK YKCYCHYIO KHCIIOTY.

C,H.OH + CH,COOH — CH,COOC,H, + H,0

OO6muM cioco6oM ucnbitanuii JIB, conepkanmx B MOJIEKYIIE CIIOK-
HOY(DHPHYIO, JTAKTOHHYIO, JIAKTAMHY0, aMUHYI0, UMHIHYIO TPYIIIIHI,
SIBIISIETCS] PEAKIUsl, OCHOBaHHAs Ha 00pa30BaHUU THAPOKCAMOBBIX KUC-
10T (ruapoKcaMoBas mpooba):

R~COO-R, + NH,OH — R -CO-NH-OH + R ~OH

I'mapokcaMoBBIe KHCIIOTHI, B3aUMOACHCTBYsI ¢ noHamu sxene3a (111)
wiu mMenu (11), 00pa3yroT oKkpalieHHbIE COJIH:

R1 R1

; Lo Fecy Lo
| HCI | /‘Fe /3
NH. o NH. 5

Peaxkmun Pa3jIoKeHUsA aMHIO0B IPOUCXOOAT IPHU HArp€BaHUH B
pacTBOpax CAKUX IeJIo4ueH ¢ O6pa3OBaHI/IeM aMMHaKa WiIh aJIKuJIaMH-
A0B, UMCIOIINX XapaKTeprIfI 3arnax.

NaOH
R-CO-NH,——> R-COONa+ NH,T

NaOH
R—-CO-N<—— 3 R-COONa+ HN< T

[lepBuuHbIE, BTOPHYHBIC U TPETUYHBIC AMHHBI B TE€X e YCIOBHSIX
00pazyroT, COOTBETCTBEHHO, METHJIAMHH, TUMETUIAMUH U TPUMETHIIA-
MUH, HallpuMep:

KOH
R-CH,~N(CH,), —— R-CH_-OH + HN(CHa)ZT +K*

Vka3zaHHBIE XUMHYCCKHUC pCaKknun UCHOJB3YIOT IJid HCIIBITAHUA
HNOIJIMHHOCTH cojeit TNEPBUYHBIX AMMOHHUCBBIX OCHOBaHHfI, aMH 0B
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apOMaTUYECKNX U TETePOIUKINYECKUX KHCIOT, IPOU3BOIAHBIX YpeTa-
HOB.

AIWKINYECKHEe U MUKIHYECKNE YPEUIbl, ATKITYPEUIbI CyTb(POKHC-
JIOT, MPOU3BOAHBIE TYaHUMHA U CEMHKapOa30Ha, IMEIOIIIE B MOJIEKY-
Jie ypeuIHYI0 TPYIITY, THAPOIU3YIOTCS B IEIOYHOH cpere ¢ oopa3zoBa-
HUeM amMMmHuaka. Hampumep, ypeussr:

3NaOH
R-CO-NH-CO-NH,—— 2NH,T + Na,CO, + R-COONa

K at0i1 rpymme peakiuii MOXXHO OTHECTH HCIIONB3yeMbIi B (hapma-
[IEBTHYCCKOM aHAIIU3¢ MUPONIN3 (TepMHUYECKOE Pa3IOKEHHUE B CYXOi
npobupke). cronb3yoT MUpoiu3 Ui HACHTH(GUKAINHN CyabhaHmia-
MUJIOB, IPOU3BOAHBIX O€H30IMa3eNHa, MUPUANHA 1 1pyrux JIB, koto-
pBie 00pa3yroT IJIaBHI C PA3IMIHON OKPACKOW W BBIAEISIOT ra3000pas-
HBIE TTPOAYKTHI C XapaKTEPHBIM 3aIIaXxoM.

Peakuuu oKucJIeHHA-BOCCTAHOBJICHHS.

[Ipouecc ruapupoBaHms OCYIIECTBISAIOT, KaK MPABUIIO, BOJOPOIOM
B MOMEHT BbIIeJICHHs (IIPH B3aUMOICHCTBUU METALIMYECKOTO IIMHKA C
XJIOPOBOIOPOTHOM KHCIIOTOMN). DTY PEaKIIUIO HCIIONB3YIOT JIJIsl HCHTH-
(bukaruy HeMpeneNbHBIX COSANHEHUH, MpeBpaIias ux B IpeAebHbIE,
WJIH IS BOCCTAHOBJICHHUS HUTPOCOSTUHEHUN 0 aMHHOIIPON3BOTHBIX

[H] [H]
—CH=CH-—> —CH,~CH,~; R-NO,—> R-NH,

[upoko HCIONB3YIOTCS B (papMaleBTUUYECKOM aHaN3e PEeaKIiu
okucneHus. [lepBudnpie CUPTHI HACHTUOUIIUPYIOT TOCTIEN0BATEIHHO
OKHCIISISA IO abJETUOB M KUCIIOT, KOTOPBIE 3aTeM OOHApy>KHUBAIOT C
ITOMOIIIBIO XapaKTEePHBIX PEAKITHIA:

[O] [O]
R-CH,0OH — R-COH — R-COOH

Tak, HanpuMep, BOCCTAHOBUTEIBHBIC CBOWCTBA allbJICTHJIOB yCTa-
HABJIMBAIOT C TIOMOIIBI0 PEAKIUU 00pa30BaHUsl «CepeOPSIHOTO 3epKa-
nax»

R—COH + 2[Ag(NH,),]JOH — 2Ag) + RCOOH + 4NH_T + H,0
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DTOT e IPOoIlece JSKHUT B OCHOBE B3aMMOACHCTBHS peakThBa Hec-
ciepa ¢ anbJIeruJaMu:

R-COH + K Hgl, + 3KOH — R-COOK + 4KI + Hgl + 2H,0

Peakuus oxuciieHus: abaeTUI0B JIEKUT B OCHOBE HMCIIOIb30BAHUS
peaktnBa DenwHTa, MPEACTABISIIONIET0 CO00H CMECh OTAEIBHO IMPH-
TOTaBIIMBAEMBIX PACTBOPOB Cynlb(ara Menu M Kalui-HaTPUEeBOH comn
BUHHOM KUCIIOTHI. B 111e104HOM cpejie pyu HarpeBaHuM B MPUCYTCTBUU
aNp/IETHI0B 00pasyeTcs: KpacHblit ocamok okcuma meau (I). Oo6rmas
cXxema 3TOM peakIluu:

COONa COONa
O Hec—o_ HC—OH o
R * | >Cu+2H0—= 2 | + R% + 0u20$
H HIC_O HC—OH OH
COOK COOK

3.5.3.2. Peaxyuu 06pazosanus coneil u KOMIIEKCHbIX COCOUHEHUL

Conn OpraHMYeCcKUX KHCIOT MACHTHUIMPYIOT MO HAJIMYHIO Ka-
THOHOB HATPHsI, KaJHs, KaJblusA U Ap. (C MOMOIIBI0 PACCMOTPEHHBIX
BBIIIIE PEAKIINii), @ TAK)KE M0 HAUYNIO AaHHOHOB OPTaHUYECKUX KHUCIIOT
(amerar-, 6eH30ar-, CaqMIUIAT-, TAPTPAT-, IUTPAT- U APYTUX HOHOB).

[ITupoKo NMOJIBb3YOTCA NPU UCHBITAHUIX Ha MOIJIMHHOCTb pPEeaKLUei
HEWTpaIN3allMi HATPUEBBIX (KAJMEBBIX) COJIEH OPraHUYECKUX KHUCIIOT
(6eH30itHO#, CaNUIIOBOM 1 1Ip.):

R—COONa + HCl — R—COOHJ + NaCl

HepactBopumbie B BOzIe KHCJIOTHI NIPH 3TOM OC@KAAIOTCS, M HX
UACHTUQHULIUPYIOT IO TEMIepaType IIaBICHUs.

HepacTtBoprumble B BoJe WM OKpAICHHBIE COJIM M KOMILICKCHBIC
COCAMHEHHs 00pasyloT C MOHAMHU TSDKENBIX METaJUIOB OPraHHYECKHUE
JIB, conmepxarue B MOJIEKYJE.: CIIUPTOBBIA U ()EHOJIBHBIN THAPOKCHUI,
BTOPUYHYIO aMHUHOTPYIILY, UMUIHYIO Ipymily U 1p. B kauecTBe peak-
THBOB MpPH 3TOM Ucnonb3ytoT coiu xkenesa (I11), memu (1), prytu (I1),
KoOaJbTa, CBUHIA, KaAMUs, cepedpa, CypbMBI U JIp.

Mepkanrtansl ¢ cosiMu 3TUX MetawioB (M) oOpasyroT MepKanTu-
IbL

R-SH + MX —» R-SM + HX
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Hown :xeme3a (I11) —Hanbomee mMHUpOKO UCIIONB3yEMBIN B (hapMaIieB-
THYECKOM aHalin3e peakTuB. B3anMomelicTBys ¢ peHomamu, oH obOpa-
3yeT HOHBI (DEHOKCHUJIOB XKeJie3a, OKpallleHHbIC B CHHUM, (HOJICTOBBIN
WA KPACHBIHN IIBET, HATIPUMED:

B OFe | 2

R
2CI°

OkparenHsle KOMIUIEKCH ¢ noHamu kenesa (1) obpasyror mpak-
THYECKH BCE OPTaHMUYECKUE COEIANHEHHMS, COIEPIKAIINE B MOJIEKYJIe (he-
HOJIBHBIN THAPOKCHI. Ecii OH CBsi3aH B CIIOKHOI(PUPHYIO TPYIIILY, TO
PEAKIIMIO BHITOIHSIIOT MOCIIE THAPOIIH3a.

PasnuyHyt0 OKpacKy B 3aBHCHMOCTH OT PH cpeapl MMEIT KOM-
IUIEKCHBIE coequHenus nona xene3a (I11) u canmumunar-nona;

3-
+

O\Fe (oN (ol
é o Fe o Fe
O
2 3
(pH 1) (pH 2.5) (pH 7.4)
Guonemosas Kpacnas Jrcenmas

CTpyKTypa 3THX KOMILIEKCOB OOYCIIOBIICHA HAJIMYUEM Y CaTUIHIIaT-
HOHA HE TOJBKO (PEHOILHOTO THIPOKCHIIA, HO U KapOOKCHIBHOM TPyII-
TBI.

Honsr xenesa (1) 06pazyroT okpallleHHBIE B KPACHBIH IIBET COIH C
areTar-uoHOM:

3FeCl, + 9CH,COO" + 2H,0 — [(CH,COO) Fe,(OH),]*-CH,CO0
+2CH,COOH + 9CI,

a ¢ 6eH30aT-HOHOM — OeH30aT kele3a (PO30BaTO-XKEIThIN 0CAIOK):
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o o]
6 + 2FeCl, + 10H,0 —>= - Fe - Fe(OH), § +

OH
+3 + 6Cl

OxkpalleHHble KOMIDIEKCHBIE COITH 00pa3yroT ¢ noHamu xenesa (1)
TaKXKe TIIOKOHAT-, aMUHOCAIHIIUIAT-UOHBI, KHCIOTa aCKOpOMHOBAs,
MPOM3BOJIHBIC MUPA30JIOHA, 8-OKCUXUHOJIMHA, 4-OKCHKYMapHHA, aMU-
HOGEHOITBI, (PITaBOHOUIBI U .

Hou meau (11) oOpasyer okpalieHHBIE KOMIUTIEKCHBIE HOHBI ¢ MHO-
TOATOMHBIMH CTIUPTaMH (TITHIIEPOJT, AMHHOCITHPTBI):

H——OH H——O

N
+Cu? —> Cu +

Hanwmuume cimproBoro ruipokcuia W BTOPUYHONH aMHUHOTPYIIBI B
MOJIEKyJTaX aMHUHOCIIIPTOB CO3/IaeT yCIOBHS JJIsi 00pa3oBaHUs OKpa-
IIIEHHBIX BHYTPUKOMIUTIEKCHBIX COSAMHEHUH!

Ar—CH—CH, Ar—CH-CH,
| = +CusQ—= . Cw* +H,S0,
OH NH-R NH-R
2

2

AmuHOKHCIOTHI ¢ consimu meau (I1) 00pasyroT KOMILIEKCHBIE coe-
JIMHEHVSI, UMEIOIIHE TEMHO-CHHIOI0 OKPACKY:

0 o ,NHZ\CH/R
2R—?H—COOH + CusO, —2NaoH_ Qu’\ /& +
HC—\(.
NH, =’ TNH, O o)

PaznuuHple MO pPacTBOPHUMOCTH U OKpacKke BHYTPUKOMILICKCHBIC
coemunenus meau (I1) obpasyrores ¢ cynbhanunamuaamu. MoH mMean
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TIPH 3TOM 3aMeIaeT MOABMKHBIN aTOM BOJOPOIA.

H,N o)

H,N o)

N—R

[TomoOHBIE KOMIUIEKCHI C aMUIAMH CYJTh(aHUIOBON KHUCIOTHI 00pa-
3yIOT U IpyTrHe HOHBI TSDKEIbIX MeTa/UToB (Kobassra, cepebpa).

[pu onpenenennHbix 3HaueHUsIX pH cpensl ¢ comsimu Menu oOpasy-
IOT KOMIUICKCHBIE COCMHEHHs 0apOUTypaThl, THAPOKCAMOBBIC KUCIIO-
TBI U JIP.

HoHnbl Kanpmus ¢ nuTparaMud 00pa3yroT NMPH KUTSTYCHUH OeIbIi
0CaJIOK [IUTpaTa KaJIbIus:

CH;-COONa CH;COO "
2 HO COONa +3CaCl, HO COO™ |-caZy + 6NaCl
CH;-COONa CH;COO"

2

Honpl cypbmsl (111) 06pasyror oxpalieHHbIe TIPOAYKTHI C PETHHO-
70M (CHHHI) U 3proKaibIupepoaoM (OpamKeBO-KEITHIH).

Hounbl k06anbTa B MPUCYTCTBUU COJICH KaJbIMs 00pa3yloT CHUHE-
(hroeToBBIC KOMITICKCHBIE COeTUHEHUS ¢ OapouTyparamu. C Iponu3Bo-
JHBIMH TIyPHHA, UMCIONIMMHU B MOJICKYJIe HE3aMEICHHBIH aToM BOJO-
pola B UMUIHOM IpymIie B MONOKeHUH 1 u 7, conu kobanbTa 00pa3yroT
OKpAIllCHHBIE OCAJIKH.

Honbl cepedpa 00pa3yroT pacTBOpUMbIE (MOHO3aMEIIICHHBIC) COJTH
¢ 6apOuTypaTaMu, IPOU3BOTHBIMH ITyPHUHA, IPH HATTMYUH B UX MOJICKY-
Jlax He3aMelIeHHONH UMUJTHON TPYIIIIbL:

>NH + AgNO, — >N-Ag + HNO,
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Hurponpyccnn narpusi Na[Fe(CN).NOJ-H,O obpasyer oxpa-
IICHHBIC MPOAYKTHI C Pa3IMYHBIMH OPraHUYECKUMHU COCAWHECHUSIMHU
BCJIC/ICTBUE 3aMEIICHUS] HUTPO3OTPYIIIBI B €r0 MOJICKYJIEe, HapuMep,
KETOHAMH:

H.C-COR
Na [Fe(CN)_,NO] —————— Na[Fe(CN),CH,COR]

Kpome keToHOB, OKpalleHHbIE MPOLYKTHI C HUTPOIIPYCCUAOM Ha-
TpHs 00pa3yIoT aJIbACTH B, (DEHOIBI, CyIb(paHUIaAMHIbI, TPOU3BOAHBIC
MUPUAMHA, H30HUKOTUHOBOW KHCJIOTHI, HIMUAA30J1a, PSA aJKaJIOHIOB,
CEpACYHBIX ITIMKO3UIOB U JIP.

[11.5.3.3. Hoenmughuxayus opeanuyeckux 0OCHOBAHUL U UX conetl
OOmMM HCIBITAHUEM Ha COJTH opranuueckux ocHoBanuii [R=N]HA
C HEOPraHUUECKUMHU U opranndeckumu kucimoramu (HA) siBsiercs pe-
aKIUsl HEHTpaIu3aIiy CBA3aHHBIX C HUMH KUCIOT. [Ipu 3TOM Opranu-
YeCKOe OCHOBAHHE BHITIA/IAET B 0CAJOK:

[R=N]JHA + NaOH — R=N{ + NaA + H,0

3areM OCHOBaHHME MOXHO HACHTU(UIIMPOBATH TI0 TEMIIEpPaType
TUIABJICHUS WJIM C TIOMOILBIO LBETHBIX PEAKIIHH.

AHHOHBI CBA3aHHBIX HEOPTaHHUYECKUX (XJIIOPOBOIOPOIHOM, OpOMO-
BOJIOPOIHOM, HOJIOBOJOPOIHOM, A30THOH, (HOCHOPHOI) M OPraHUIECKHX
(GeH301iHOI, cCaNUIMIOBOM, BAHHOKAMEHHOM H JIP.) KUCIOT OOHAPYXKH-
BAIOT C OMOIIbIO PACCMOTPEHHBIX BBIIIEC KAYSCTBCHHBIX PEAKIHH.

OpraHudeckue a30TCOACPIKAIIe OCHOBAHUS M X COJIH, B T.4. aJIKa-
JIOU]Ibl, BATAMHHBI, aHTUOUOTHKH, MOYKHO HJICHTH()UIIMPOBATH C TIOMO-
MBI OCAaIUTENBHBIX (00IIeaIKaJIONIHbIX) peakTuBoB. Hanbonee mu-
POKO MPHUMEHSIEMbIE OCAIMTEIbHBIC PEAKTUBBI MPEICTABISIOT COOOM
KOMILICKCHBIC WJIM OPraHWYECKUE COSTMHEHHUS. PACTBOP UOJIa B HOUJIC
xanus Kl[1,] (peaktus Barnepa-bymapaa); pacTsop noauia BUCMyTa B
uozuze kanus (peaktus Iparennopda) K[Bil |; pactsop noaumaa prytu
B Honuze kanus (peaktus Maitepa) K [Hgl |; pactBop noauna kaamus
B noauae kanmus (peakrus Mapme) K[Cdl |; docdoprosonbppamosas
xuciora (peaxtus Illeiidnepa) H,PO,-12WO,-2H,0; docdopromo-
nubnenosas kucnora (peaktus 3onnenmreiina) H,PO,-12M0O,-2H,0;
kpeMHeBoJb(ppamosas kuciora(peaktus beprpana) S O,-12W0,-2H,0;
nuxnopun prytu HYCL; nukpunosas kucnora (2,4,6-rpunutpodenon),
pacTBOp TaHWHA (BOAHBIN MM CIIUPTOBOI).
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OcanuTenpHBIE PEaKTUBBI 00Pa3yIoT ¢ OPraHMYECKUMHU a30TCOAEP-
KaIUMHU OCHOBaHHsAMHE (airdaTnveckoil, apoMaTHIeCcKoi, reTepoIH-
KJIMYECKOH CTPYKTYpPbI) U UX COJSIMH aMOpP(HBIC HIH KPUCTaJLIHYe-
CKHe ocajiKku (0esble WM OKpAIICHHbIC), KOTOPhIE HMEIOT CTAOMIIbHYIO
TeMIepaTypy TUIaBIEHHs, YTO TAK)KEe MOATBEPKAAET MOTMHHOCTD HC-
eiTyemoro JIB. OcoGeHHO MUPOKO T NCIIBITAHUS TIOATUHHOCTH HC-
MIOJIE3YIOT TUKPHUHOBYIO KHUCJIOTY, 00pa3yoIlyl0 CO MHOTUMHU OpTaHH-
YeCKUMHU OCHOBAHHSIMH MTUKPAThl, HEPACTBOPHUMBIE B BOJIE.

Jns mpeHTH(QUKAITIN OPTraHMYECKUX OCHOBAaHWUN M MX COJIEH HC-
MIOJIE3YIOT PEAKTHUBHI, KOTOPHIE HE COBCEM TOYHO HA3BIBAIOT CHELH-
aJbHbIMH (crienH(PUIHBIMH) 110 OTHOIICHUIO K HEKOTOPBIM aJIKaJIo-
nnaMm. K ux 4uciay OTHOCSTCS: KOHIEHTPUPOBAHHAS CepHAasl KUCIIOTA,
KOHIIEHTPHPOBAHHAs a30THAsI KHCJIOTA, CMECh 3THX KHCIOT (PEakThuB
OpaMana), KOHIIEHTPUPOBAHHAS CEPHAs KKCJIOTa, COACpIKalas BaHa-
JIMEBYIO KUCIOTY (peakTB MaH/IeiMHa), KOHIIEHTPUPOBAHHAS CepHas
KHCJIOTa, comepkamas Gpopmaasaeruy (peaktus Mapku).

KoHneHTpHpoBaHHasi cepHasi KMCJIOTA — OWH U3 HanOoJiee mupo-
KO HCIIOJTB3YEMBIX B (hapMaIleBTHYECKOM aHaIN3e peakTuBoB. [ Ipu uctbl-
TaHWH [TOJUTMHHOCTH MHOTHX OPTaHIMYECKUX COSIMHEHHIA UCTIONB3YIOTCS
ee aKTUBHBIE OKUCIUTEIbHBIC, NETUAPATHPYIOIINE CBOMCTBA U KaTalH-
THdeckoe aeiictere. CodeTaHrne KOHIICHTPHUPOBAHHON CEPHOM KHCIIOTHI
C IPYTHIMU OKUCITUTEISIMA YCHITUBAET OKHCIUTENbHYIO aKTHBHOCTD STHX
peaktnBoB. Kpome Toro, oHa y4acTByeT B TaKHX XMMHYECKHX IPOIEC-
cax, KaK KOHAEHCAIHs, KUCJIOTHBIN THIPOIN3, MUHEPATU3aIIHA.

KoHueHTpHpoBaHHAsA a30THAsI KUCJIOTA HCIIONB3YeTCs IS UACH-
TU(QUKAIUN OPTaHUYEeCKNX COEMWHEHHH, T.K. MPOSBISIET CBOWCTBA
OKHCIIUTEIS U HUTpYyomiero areHTa. [IpoaykTel okucnenus mpuodpera-
0T pa3iINYHOE OKpaIInBaHUE, a 00Pa30BaBIINECS HUTPOIPOU3BOIHBIC
AMEIOT XapaKTepHOEe KENTOe OKpAaIIMBaHWE W JIETKO MEePEXOIST IO
JefCTBHEM THAPOKCHUIOB HIEIIOYHBIX METAIJIOB B allHICONH, UMEIOIIHE
XUHOUAHYIO CTPYKTYPY M HHYIO OKPAcKy.

3.6. Cnocobbl UCMbITaHMM Ha YUCTOTY

3.6.1. Hcmounuxku u npuuunsl HEOOOPOKAYECMBEHHOCHU
JIeKapCcmeeHHbIX Geu|ecme
OCHOBHBIMH HCTOYHHKAMH IPUMECEH SBIAIOTCS: HCXOTHBIE U TIPO-
MEKYTOUHBIC MTPOAYKThI CHHTE3a, COMyTCTBYOIIME BemecTBa (B pac-
THTEJIbHOM U JKHBOTHOM CBIPbE), PACTBOPUTEIH, OCTaTKH KHCJIOT U
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esIo4Yeii, B TOM YHclie 3a CYeT BBIIIeNaunBaHMs CTEKJIa, METall, U3
KOTOpPOTO M3TOTOBIIEHA alIaparypa, ecok, acoecT, BOJIOKHA TKaHEH U
(uIBTpOBaNBHON OyMaru u T.1.

[Ipumecn MOXXHO pa3feiNTh HA JBE TPYIIBI. TEXHOJIOTUYECKUE
(BHECEHHBIC HCXOHBIM CHIPHEM HJIM OOpA30BaBIIHECS B IMPOIECCE
MPOU3BOJICTBA) M NMPUMECH, MPUOOPETEHHBIE B MPOIECCE XPaHEHHS,
TPaHCIIOPTUPOBKH, TOJI BO3ACUCTBHEM pa3iuuHbIX (hakTopoB (Teruia,
cBeTa, KUCI0pOo/a BO3/AyXa, BIard U JIp.).

ITpumecH MOTyT OBITh TOKCHYHBIC (HETOIYCTHMBIE), OKA3bIBAIOIINC
BiIMsiHAE Ha (papmaxorormdecknii ApdeKT, n IpruMecH, yKa3bIBaroIue Ha
crenens ounctku JIB. I[lociennue, mpucyTCTBYS B OONBIINX KOIMYECTBAX,
CHIDKAIOT coJiep)KaHne OMOJIOTMYECKH aKTWBHBIX BEIIECTB M, COOTBET-
CTBEHHO, yMeHbIaroT aktuBHOCTD JIC. ITostomy B ®C (DCII) ykasbiBa-
FOTCSI IOITyCTHMBIE TIPEIENTBI COEPKaHM TAKUX IPUMECEH 1 TIPUBOISATCS
WCTIBITaHMS, TIOATBEPIKAAIONINE OTCYTCTBHE TOKCHYHBIX ITPUMeECEH.

3.6.2. O6wue mpebosanus K UCHBIMARUAM HA YUCHIOMY

OcHoBHOE TpeboBaHME K UCIBITAHUSAM Ha YHCTOTY — JIOCTATOYHAS
YYBCTBUTENBHOCTH, CHEMUPUIHOCTh U BOCHPOU3BOJUMOCTH HCIIONb-
3yeMOU peakLyH.

Coneprxanue mpuMeceid MOYKHO YCTaHOBUTH STANIOHHBIM 1 0e33Ta-
JIOHHBIM IIyTe€M. JTAJOHHBII — 0CHOBaH Ha CPAaBHEHUH CO CTaHIAPTOM
(3TaJIOHHBIM PACTBOPOM), COZEPIKAIIMM OIPEICICHHOE KOJIUYECTBO
OTKpBIBaeMOU mpumecH. IIpyn 3TOM B OMHAKOBBIX YCIOBHUSX BBIIIOIN-
HEHUS peakiy HaONIOJaroT OKpPacKy WM TOMYTHEHHE, BO3HHKalO-
pie pu J00aBIEHUH COOTBETCTBYIOMIETO peakThBa. be3dTanoHHbIi
NyTh — YCTAaHOBJICHHE TIpeJIeNa COEPKaHMs IPUMECH TI0 OTCYTCTBHIO
MOJIOXKUTENBbHON peakiuu. [Ipu 3ToM mnpenen copepkaHus npuMecei
HE TIPEBBIIIAET YyBCTBUTEIHHOCTH PEAKIINH.

[Ipu BBITOTHEHNH UCIIBITAHWH HA YACTOTY HEOOXOAMMO CTPOTO CO-
Omonarhk obmue ykazanus ['D: mocTaroyHasi CTETIEHb YHCTOTHI BOBI
M PacTBOPOB PeaKTUBOB, TouHOCTH HaBecok (1o 0,001 r), onuHakoBEIE
IaMETPBI U IBET CTEKJIa TTOCYABI, 00bEMBI pEaKTHBOB, TIOCIIEIOBATENb-
HOCTb M CKOPOCTh MX NMPHUOABIICHHSI, CTHHOOOPa3HbIC YCIOBHUS HAOIIO-
JICHHSI PE3YNBTAaTOB HCITBITAHUH.

3.6.3. O6wue ucnvimanus Ha npumecu HeOPZaHUYECKUX UOHOG
Onpenenenue mpuMecei U MPUOIU3UTEIHHYIO OLIEHKY WX KOJHYe-
CTBa OCYIIECTBISIOT KOJOPHUMETPHYECKUM N He(eIOMETPUIECKUM
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METOJIAaMH ITyTEeM CPaBHEHHS C STAIIOHHBIMU PACTBOPAMU, HOPMHUPYIO-
[IMMH MPEJIEIbHOE CONEPIKAHNUE TPUMECH.

HcnbiTaHue HA XJOPHIBLI OCHOBAHO HA PEAKIMU ¢ HOHAMH Cepe-
opa:

Cl-+Ag"— AgCIy

Bosuukaer Oenas onaJCCHCHIIMA, HC UCUYC3aroiias 1mocCjc }_'[06aBJ'Ie-
HHS a30THOM KHCIIOTHI U ucuesaromag npu ,Z[O6aBJ'ICHI/II/I pacTBOpa aM-
MHUaKa.

AgCl + 2NH,0H — [Ag(NH,),]Cl + 2H,0

HcnbiTanue Ha cyab()aThl OCHOBaHO Ha PEaKLUU ¢ HOHAMH 0a-
pust:

SO,z + B&* — BaSO,{

OO0pa3syercs Oenast omaieCeHIVsI, He UCUe3atoIas OT J00aBICHHUsI
XJIOPOBOJOPOIHON KUCIOTHI.

HcnbiTaHue HA cOJIM aMMOHHUSI OCHOBAHO Ha B3aHMOJICHCTBUU C
peaxktuBoM Heccnepa:

I—Hg
NH,* + 2[Hgl,]* + 20H —> |-¢ + 5l + 2H,0
4"+ 2lHld |—Hg—NH; 2

O0pa3syercs ’KenToe OKpAIIMBAHUE HITH JKEITO-OyPBhIH 0CaIoK.

Memnee uysctButeneH (0,003 mr B 1 mit) ciocod oOHapyKeHHUs TpH-
MECH coJjiell aMMOHUSI, OCHOBAaHHBIM Ha BBIJIEJICHUM aMMHUaKa 1oJ JIeH-
CTBUEM THAPOKCHUIA HATPUSI:

NH,* + NaOH — NH,T + H,0 + Na*

Brigenstonuiics aMmMuak 0OHapYKHWBAIOT IO 3aMaxy WU 10 TIOCH-
HEHHIO KPacHOU JTAaKMyCOBOW OyMard.

HcnbiTaHHe HA COTH KAJBIIUSI OCHOBAHO Ha 00pa30BaHUH OEJIOTO
MEJTKOKPUCTAJUTMYECKOTO 0CaIKa P JIEUCTBUH OKCATaTOM aMMOHUS:

2, FOONH, coo__ |,
T+ — = Cal 2NH,*
Ca " CoonH, coo ‘
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Ocayiok He cue3aeT Mpu J00aBIEHIH YKCYCHON KHCIOTHI, HO JIETKO
pacTBOpSAETCS B XJIOPOBOJAOPOIHON MJIM a30THOM KHCJIOTaX:

COO\ COOH
| /Cal +2HCI —> CaCl,+ |
COO COOH

HcnbiTanue Ha coun skene3a (1) u (111) ocHoBano na o6pasosa-
HHMHU OKpAIIeHHBIX (HeppHiICYIIb(POCATHIMIATHBIX COJEN MM KOMILIEK-
COB TIPH B3aUMOJIECHCTBHH C PACTBOPOM CYJIb(OCATHIMIOBOM KUCIOTHI.
Okpacka ¥ COCTaB KOMIUIEKCOB 3aBHCST OT pH cpenpl:

H H
(@) O\
Fe Fe(OH
] _ o~ ] P O/ )
(ORS Cl: 0,S (”:
0] o
L -2
KpacHo-¢huonemossbili KpacHo-6ypbili

pH 1,8-2,5; pH 4-8
A =510HMm

B menounsix cpenax pH 9-11,5 o6pasyeTcs KOMILIEKC XKeNTOoro 1Be-
ta (A __ 416 um), a ipu pH > 12 on pasnaraeTcs ¢ JenpoTOHUPOBAHUEM
AHMOHHOTO OHC-KOMILIEKCA:

8 o
\> Fe(OH), —H . - |Fe(OH),
0,8 o "0,8 o
! !
2 2

HcnpiTaHHe HA COJIM IUHKA OCHOBAaHO Ha OOpa30BaHHWH OEIIOTO
ocaJKa NpH B3aMMOIEMCTBHM C pacTBOpoM rekcarmanodeppara (1)
KaJHs:

Zn?* + K [Fe(CN) ] — K Zn[Fe(CN) J{ + 2K*

OGHapy>xenuto memaiot nonsl xenesa (I11), kotopsie B aTHX yco-
BUSIX JTAIOT CHHEE OKpaliuBaHue. [109ToMy nxX BHadase 0CaXKaaroT pac-
TBOPOM aMMHaKa.
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HcnbiTaHue HA COJM THAXKeJIBIX METANJI0B OCHOBAHO Ha 00pazo-
BaHUH B YKCYCHOKHMCIION MJIM HEUTPaIbHOH Cpelie YEPHOTo OcaKa WiIn
Oypoii OKpacKku pacTBOpa NpU B3aUMOJICHCTBUY € CYIbQHI-MOHAMHU:

Po2" + S> — PbS!

3.6.4. Oonapysrcenue npumecu mvlibsaKa
B I'® npuseneHo 1Ba criocoba onpeaeieHus IPUMECH MBIIIbIKA B JIB.
Cnoco0 1 ocHOBaH Ha peakiuy 3aHrepa-bieka u oCyIeCTBISICTCS
IyTeM BOCCTAHOBIIEHMs coeauHenuit Mpimbsaka (I11) muakom (B mpu-
CYTCTBHH XJIOPOBOJOPOIHOW KHCJIOThI) B CIICIHAIBHOM IMpUOOpE 10
apcuHa:

As)0, + 6Zn + 12HCl — 2AsH,T + 6ZnCl, + 3H,0

ApCI/IH, IIpoOX0oas Uepes3 clion BarThl, HpOHHTaHHOﬁ ancTraroM CBUMHIIA,
OCBO60)K,Z[a€TC$I OT BO3MOXKHOH IIpUMECH CCpOBOAOPOAA.

Pb(CH,CO00), + H,S — PbS! + 2CH,COOH

[IpenBapuTeNbHO TUXJIOPH]L 0JI0OBA BOCCTAHABINBACT COCAMHEHUS
mbibsika (V) go (1):

As,0, + SNCl, + 4HCl — As,0, + 2SnCl, + 2H,0

3areM apcuH, cOlpHuKacasch ¢ Oymaroi, IpONMUTaHHOW PacTBOPOM
IUXIIOpHUIa PTYTH, OKPAIIUBACT €€ B 3aBUCUMOCTH OT KOHIICHTPAIIHH
MBIIIbSKA B OPAHXKEBBIM WM »keNThid UBET. [locienoBaTeabHO Mpouc-
XOMSIT PEAKIIHUH:

AsH, + HgCl, — AsH,(HgCl) + HCl
AsH, + 2HgCl, — AsH(HgCl), + 2HClI
AsH, + 3HgCl, — As(HgCl), + 3HCI
AsH, + As(HgCl), > As,Hg.{ + 3HCI
2AsH, + 6HgCl, — 2Asl + 3Hg,Cl, + 6HCI

[ToBeicuTh mpemen uyBcTBHTEIbHOCTH peakiuit ¢ 0,001 mr mo
0,0005 mr (0,5 MKr) MOXKHO, eciti 00paboTaTh OymMary pacTBOPOM HO-
nuaa Kanus. [poucxoqur B3auMmozeiictere auxiaopuaa prytu (1) ¢ no-
IIUIOM KaJTUS:
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Hg,Cl, + 2KI — Hg,l 1 + 2KCl

Okpacka yCHIMBAETCS 3a CUYET 00pa3oBaHUSI METaJUIMUECKON PTy-
TH.

Hg,l, + 2KI — K Hgl, + Hgd

Henocrarok cmoco6a 1 cocTouT B HEBO3MOXHOCTH OOHAPYKCHHS
MPUMECH MBINIbSIKA B NMPHCYTCTBHH COCAWHEHHH CypbMbI, (hocdopa,
COJIeH TSKEJIBIX METAJIIOB, CYIb(MHII- U CYIb(QHUT-HOHOB.

Cnoco0d 2, ocHOBaHHBIM Ha peakuuu byro-Tuiie, He UMEET 3TOTO
HenocTarka, HO peakims MeHee uyBctBuTebHa (0,01 mr). CymHocTh
peaknuu 00yCJOBJIEHAa BOCCTAHOBUTEILHBIMH CBOWCTBAMH HATpHE-
BOM comu (pochopHOBATUCTOM KUCITOTHI (rHmodochuTa HATPHs), KO-
TOpasi BOCCTaHABIIMBACT COCJAWHEHUS MBIIIbIKA, OKUCISSCH [IPH ITOM
10 dhochopucToit KUCIOTH. B 3aBHCHMOCTH OT COACPKAHUS MPUMECH
COC/IMHCHHUH MBIIIbsIKA TOSBISETCS Oypoe OKpalluBaHHE WM Oypblit
0CaJIoK:

NaH_,PO, + HCl — NaCl + H,PO,

As,0, + 3H,PO, — 2As| + 3H,PO,
As,0, + 5H,PO, — 2As| + 5H,PO,

Hcnvimanue vinonusiiom @ npobupie, 8 KOMopylo 6HOCSIN HABECKY UC-
noimyemoeo JIB, peaxmue u nazpesaiom 6 kunsiujeti 600sHou oane 15 mumn.
Tocne oxnaccoenus npubasisiiom 3 M 600bt, 5 M aghupa, mwamenvHo
e30anmuisarom. [pu nanuyuu npumec cOeOUHeHUL MbIUbSIKA HA SpaHUuYye
cnoes acuoxkocmeit obpazyemes oypas naenka (0Ca0ox mplubika). dmom
CnOCcob npuMeHUM makdice 051 ONpedeleHUst CeleHd U mearypd.

3.6.5. Onpeoenenue 600bl u 1emyuux sewiecme

B I'® Bxrodyens! aBa Gu3nIeckux MeToa (BRICYIIHBAHMS U TACTHII-
JISIIMN) ¥ OMUH XUMHYECKH (aKBAMETPHS) METO OIPEIEIIEHIS BOIBI.
MeTtoy BRICYIITUBAHUS 3aKITI0YACTCS B YCTAHOBICHUH Pa3HOCTH MAaCCHI
JIB win JeKapCTBEHHOTO CBHIPBS O M MTOCIE BBHICYINUBAHUSA (YCIOBHS
BBICYIIIMBAHMS, TEMIIEparypa 1 HaBecka ykasbiBarorcs B @C). OTKpsI-
ThI# OIOKC BMECTE C KPBIIIKON OXJIaXKIal0T B SKCHKarope B TeueHue 50
MHH U B3BEIINBAIOT.

Bropoit meTon ompenenieHHs BOAbI OCHOBAaH Ha CBOWCTBE JBYX
HECMEMIMBAIOIIMXCS JKUAKOCTEH (HampuMep, BOALI M TOIyoja) Iepe-
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TOHSTHCS TpH OoJiee HU3KOH Temreparype, 4eM Kaxaas U3 dTHX JKU-
koctei. OnpeneneHre BRIIONHSIOT B CHEUAIbHOM Mpubope. 3areM
coJlepKaHne BOJIbI YCTAHABIMBAIOT M0 €€ 00beMy B IPUEMHUKE TIOCIIe
OKOHYAHUS TIEPETOHKH U OXJIAXKICHUS.

AKBaMeTpHsi, WIIK METOJ] TUTPOBaHM peakTuBoM Duiepa, COCTOUT
B omnpejeneHuu B JIB kak rurpocKonuyeckoi, Tak U KpUCTaIM3allu-
OHHOI BOZIBI PEaKTHBOM, BKIIFOYAIOIIUM PACTBOP TUOKCHA CEPHI, HOMA
Y upuauHa B MetaHone. OnpenereHne BBIIONHAIOT B 3aKPBITON CH-
cTeMe, YTOOBI UCKITIOYHTH BIUSHUE aTMOchepHOU Biaru. B3anmomeii-
CTBHUE PEaKTUBA C BOJIOW MPOTEKAET MO CXEME!

N N AN

L+ S0, +3 + H,0— 2 HI+||
N~ N N
/\

0—s0,
N N
| + CH,OH —> H -SO,CH,
N N
/\
0—S0,

Henmocrarkamu meroma, KpoMe HEOOXOIUMOCTH COOJIONCHUS Tep-
METHYHOCTH, SIBJISICTCSI HEBO3MOXXHOCTh €r0 HCIIONB30BAHUS B IIPUCYT-
CTBUH BEIECTB, PEArHPYIOLIMX C KOMIIOHEHTAMH peakThBa (ajibaeru-
JIbl, KETOHBI, MEPKANTAHBI, CYTb(OUIBI, OKCUJIbI, THAPOKCHUJIBI, KApOOHa-
TBI METAJIIOB U JIp.).

3.6.6. Ycmanoenenue pH cpedwt

Benmuunna pH maer BaxHY!0 HWH(QOPMAIUIO O CTEIIEHH YUCTOTHI
JIB (comep:kaHHM B HEM IIPHUMECEH KHUCIOTHOIO M OCHOBHOTO Xapak-
tepa). B psge @C pekoMeHIyeTcsl YCTaHABIMBATh KUCIOTHOCTD MK
IIEJIOYHOCTh MYTEM HEWTpaau3alluy MpuMecei KUCIIOT WUIU 1ieraouen
B BOJIHOM PacTBOPE WJIM dKCTpakTe. Hellrpanu3aruro mpoBOAsT B IIpH-
cyTcTBUM HHAUKATOpoB ((peHonpranenH, TuMondTaaeHH, METHIOBBII
KpacHbIif u jp.). O KUCIOTHOCTH WM INEIOYHOCTH CYIAT JHOO IO
OKpacke WHINKATopa, JHO0O0 MO0 €€ M3MEHEHHUIO, THUO0 MO KOIHYECTBY
KHCIIOTHI WJIH IIENTOYH, 3aTPAaYCHHBIX Ha HEHTPaTU3aIuIo.
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B GonbimHcTBe ciydaeB @C (PCII) permaMeHTHPYET BEIHUYMHY
pH cpensr pactBopa. 3To 3HadeHue, opueHTHPOoBOUHO 10 0,3 emuHu-
bl pH, MOXXHO yCTaHOBUTH C MOMOIIBI0 WHAWKATOPHONH Oymaru wim
YHUBEpPCAJIHHOTO HHIUKATOpa. bonee 0OBEeKTUBHBIE pe3yabTaThl AAIOT
KOJIOPUMETPUICCKIA 1 TIOTEHITMOMETPHUISCKHIIA crmocoObl. s koio-
PUMETPUIECKOTO OTPENETICHNS TOTOBST ceprto Oy(hepHBIX pacTBOPOB,
OTIMYAIOIINXCA IPYT OT ApyTa Ha BenuunHy pH, paBayro 0,2. K xaxao-
My U3 HUAX JTOOABIISIOT 10 2-3 Karuli MHAWKATOpa. AHAIIOTHYHO TTOCTY-
TMAIOT C UCTIBITYEMBIM PACTBOPOM, KOTOPBIH TOTOBSAT B TEX 7K€ YCIOBHSIX.
3areM CpaBHUBAIOT €TO OKPACKY C MIPUTOTOBJICHHOM cepueil OyepHbIx
pacTBOpOB U ycTaHaBnuBaoT pH cpenpl.

[TorenmomeTpuyeckoe onpenenenrne pH BBIMONHAIOT Ha MOTEHIIU-
oMeTpax uin pH-MeTpax pa3iaudHBIX MapoK MOCIE MPeIBaAPUTEITHHON
WX HACTPOMKHU ¢ IOMOIIBI0 Oy(hepHBIX PAaCTBOPOB. DTOT METO OTIINYA-
eTcsi OoJiee BEICOKOW TOYHOCTHIO, UMEET MEHBIIIE OTPAHUICHHUI, MOXKET
OBITh TIPUMEHEH B MPUCYTCTBUW OKHUCIWTENEH, BOCCTAHOBUTENEH, B
OKpaIIeHHBIX U MYTHBIX PaCTBOpaX.

3.6.7. Hcnoimanus na wucmomy
no ¢M3MUEC‘KMM U XUMUYECKUM CEOUCMEAM

IIpo3pavyHoCcThb U cTeNeHb MYTHOCTH. [[po3pauHbIMU CUNTAIOT pac-
TBOPHI, IIPH OCBEIIEHUH KOTOPHIX MapoBoii snekTpoaammoii (40 BT) Ha
4yepHOM (hOHE He HAOIIOAAETCS IPUCYTCTBHE HEPACTBOPCHHBIX YACTHII.
CreneHb MyTHOCTH YCTAHABIUBAIOT IyTEM CPAaBHEHUS B OJMHAKOBBIX
MpOOUpPKaxX PACTBOPOB UCIBITYEMOTrO BEIIECTBA C PACTBOPUTEIIEM HITH
C dTaJloOHAMU. DTAJIOHAMH CITyXaT B3BECH B BOJIC, MIOJTyYCHHBIC CMEIIIN-
BaHHEM OTIpeAeIICHHBIX KonmmuecTB 1% pacTBopa ruapazuHa cyibdara
n 10% pacTBopa rekcaMeTHIICHTETpaMUHa.

Oxpacky :xkuakocteii o '@ X| ycranaBnmuBaroT, cpaBHUBAs UCTIHI-
TyeMBbIC PACTBOPHI C PABHBIM KOJIMYECTBOM OJTHOTO M3 CEMH 3TaJOHOB
MPU THEBHOM OCBEIICHUM Ha MaTOBO-0eloM ()OoHE. DTAIOHBI TOTOBSIT,
CMEIIVBasi B Pa3JIMYHBIX COOTHOILICHHUAX YEThIPE OCHOBHBIX PACTBODA,
MOJyYaeMbIX U3 HCXOJHBIX PACTBOPOB XJIOpUAA KOOAabTa, IUXpoMara
kajus, cynbdara meau (I1) u xmopuma xemesa (I11). PactBopurenem
CIyuT pactBop cepHoit kuciaotsl (0,1 mone/i). BeciiBeTHbIME cunTa-
10T PacTBOPBI, IIBET KOTOPBIX HE OTIMYAETCS OT BOJIBI.

AJCOPOIHOHHYIO CIIOCOOHOCTH M THCIEPCHOCTh YCTaHABIMBAIOT
B cootBeTcTBrH ¢ TpeboBarusamMu OC (DCII). [ucnepcHOCTs MOXKHO
YCTaHOBHTH MO CKOPOCTH OCaXICHHSI BOIHON CYCIICH3HU UCTIBITYEMOTO

101



JIB B MepHOM IuIMHApE. AICOPOIIMOHHYIO CIIOCOOHOCTH — IO 00ecII-
BEYMBAHHIO OKPACKH MHAUKATOpa (METHICHOBOTO CHHEI0) B PacTBOpPE
JIB ¢ onpeneneHHol KOHIIEHTpAITieH 1 B ONIPeACIIEHHOM 00beMe.

IIpuMech opraHM4YecKHX BellleCTB OOHAPYKHUBAIOT ACHCTBHEM
KOHIICHTPHPOBAHHOW CEpHOH KHCIOTHL. IIpu 3TOM 00pa3yroTcst okpa-
[IeHHbIE TPOAYKTHI, NHTEHCHUBHOCTh OKPACKH KOTOPBIX HE JOJKHA
MIPEBBIIIATH COOTBETCTBYIONINI 3TaJIOH IIBETHOCTH.

IIpumechs BoccTanaBauBammx BewecTs B JIII yctanaBiauBaroT
110 00ECIIBEYNBAHHUIO PACTBOPOB [IEPMaHTaHaTa KaJus (OMpeIeIeHHOTO
obbeMa 1 KOHIIEHTPAIIHH).

IIpumMech OKpamIeHHBIX BeUIECTB OMPEIEISIOT IO OECIBETHOCTH
BOIHOTO M3BJeueHus. OOHAPYKUBAIOT TAK)Ke IPUMECh BOJIOPACTBOPH-
MbIX cosielt B JIB, HepacTBOpUMBIX B BOJIE, ¥ IPUMECH, HEPACTBOPHUMBbIE
B BOJIE, B BOtopacTBOpuMbIX JIB (110 9Taiony MyTHOCTH).

3.6.8. Onpeodenenue 30161

O0mu1y10 30,1y yCTaHABIMBAIOT IpOKaTuBaHueM HaBecku JIB B dap-
(opoBoM (ITATHHOBOM) THIVIE TIPH CIabOM KpacHOM KayeHHH (OKOIIO
500 °C) mo mocTostHHOM Macchl. ITociie OKOHYaHMS IPOKAINBAHMS TH-
relib OXJIZXKJAIOT B DKCHKATOpe W B3BemmBaroT. [Ipu mocnemyromiem
mobapnenny k octarky 15 M 10% pactBopa XJI0pOBOIOPOTHON KHC-
JIOTHI ¥ HarpeBaHUM B TeueHue 10 MuH Ha KUTIAIICH BoAsSHON OaHe, OT-
(WILTPOBaHHBII 0CaJIOK BHOBb CIKUTAIOT, POKAIMBAIOT, OXJIXKIAIOT U
B3BEIIMBAIOT, ONPEICIISIS COICPIKAHKE 301bI, HEPACTBOPHUMOIL B XJIOPO-
BOJIOPOAHOM KUCIIOTE.

CynbdaTHyI0 3001y ONpPEACISIFOT MOCKe HArPeBaHMsI M TIPOKAIBA-
HUs HaBeckH JIB, cModeHHOH 1 MJT KOHIICHTPHPOBAHHOM CEPHOM KHC-
70TEl. HarpeBaroT oCTOpOXKHO Ha CETKE WM IecyaHoW OaHe 1o ynia-
JICHUS TIAPOB CEPHOI KUCIIOTHI, a 3aTeM MPOKAIUBAIOT JIO MOCTOSHHON
MAacchl, KOTOPYIO YCTaHABJIMBAIOT, OXJIAXK/as B SKCHKATOPE M B3BEIIH-
Bast tureab. Bo muorux ®C (DCII) npemycMOTPEeHO MOCIEayoIIee
orpejeNicHue B cynb(aTHO 30I1e MprMecel TSXKeTbIX METaJIOB.

3.6.9. Hcnvimanue na cneyuguueckue npumecu
K uucny cnenuduyeckux mpumeceid OTHOCAT MPUCYIIUE TOIBKO
omnpejeneHHOMY JIB HCXOiHBIC MU MPOMEKYTOYHbIC TIPOAYKThI CHH-
Te3a, MPOMYKThI PA3JIOKEHUSI, COMYTCTBYIOIINE OUOJIOTUYECKH aKTHB-
HbIC BEIIECTBa (QJIKATIOHIbI, TOPMOHBI, OCIIKH, TOJIUCAXAPUIBI U IIP.).
OHHM MOTYT BIHMSATH Ha (DapMaKoIOTHYECKHI A(PPEKT UM OKa3bIBaTh
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TOKCHYecKoe nelicTBre. HecMoTps Ha MHOToOOpaswWe XHMHUYECKOM
CTPYKTYPbI CIICHUPHISCKUX TIPUMECEH, JUTS UX 0OHAPYKEHHSI UCTIONb-
3YIOT HECKOJIbKO OCHOBHBIX CITIOCOOOB!

1. Hcnomws3oBaHue cermubUIeCKOr MPUMECH B KaueCTBE ITaJI0-
Ha 1 (oToMeTpuveckoe WK HeeToMEeTPHUECKOe ONpeIeIICHUE ee CO-
Jiep KaHusl [0 OTHOIICHHUIO K 9TOMY 3TaJIOHY.

2. Hcnonp3oBanue crmoco00B, OCHOBAaHHBIX Ha HM30HMpaTeIbHOM
B3aUMOICUCTBUH MPUMECH C KAKUM-TTHOO PEaKTUBOM U TIOCIEAYIOIIee
ee orpeJeNicHue.

3.  DkcrparupoBanue (OTAEIECHHE) IPUMECH C TIOMOIIBI0 HECMeE-
IIMBAIOIINXCA pacTBOpHUTENel (Boma-3pHp), OTTOHKA pPACTBOPUTEIS
W TPaBUMETPUYCCKOE, TUTPUMETPHUYECCKOE MM (POTOMETPHUYECKOE ee
OIIpe/IeTICHNE .

4. PaszpgeneHne W UCCIIEIOBAHUE IIPUMECEH C ITOMOIIBIO XPOMATO-
rpaduueckux metonoB (TCX, OymaxHast XxpomaTorpadus).

5. HcnblTanus Ha 4YHCTOTY, OCHOBAHHBIC HA WCIOJb30BAHUU
BOXX, I'’KX 1 ux coueTanus ¢ APYyruMH MeToaamu (crekrpodorome-
TPHUs, MACC-CIEKTPOCKOIHS, OJIIpOrpadus).

3.7. O6wHe NPMHLUMMbLI OLLEHKM
Ka4yecTBa NleKapCTBeHHbIX (hopMm

3.7.1. Knaccugpukayusn nexapcmeennuix popm
U 0CODEHHOCMU UX AHAIU3A

Juiga papmaneBTH4eCKOT0 aHaln3a BaKHOE 3HAYEHHE MMEET arpe-
rarHoe cocrosaue JI®. OT Hero 3aBUCAT OTOOP MPOOKI U MOATOTOBKA €€
K BBITOTHEHUIO aHanm3a. JI® mo arperaTHOMy COCTOSIHHIO Kiaccupu-
UPYIOT Ha TBep/IbIe (IIOPOIIKH, TAOJIETKH, CYIIIIO3UTOPHH, APAXKE, rpa-
HYJIBI U JIp.); )KuaKue (MCTUHHBIC U KOJUIOMIHBIC PACTBOPBI, CYCIICH3HH,
OMYJIbCHH, CHPOIIbI, KAIUIH, JUHUMEHTBI U JIp.); MArkue (Masu, reiu,
KPEMBI, KallCyiIbl U JIp.); Ta3000pasubie (a3p0o30IIH, rassl).

JlexapcTBeHHBIE (DOPMBI MOTYT CONEpKaTh OIHO, JBa, TpU U Ooiee
JIB. TToaTOMY pa3inyaroT OJHO-, IByX-, TPEX-, YEThIPEX- U T.Jl. KOMIIO-
HEHTHBIE JIEKAPCTBEHHBIE cMecH. VICTIONB3yIOT TaKkke TePMUH MHOTO-
KOMITOHEHTHBIE JIEKApPCTBEHHBIE (POPMBI, €CITH B HUX COIEPIKUTCS HE-
ckospko JIB.

[Ipu onieHKe KauecTBa BHIMOIHSIOT HCIIBITAHNS HA TIOAJIMHHOCTH U KO-
JINYECTBEHHOE ompeienieHue kaxaoro u3 JIB, Bxonsiux B cocras JID.
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AHaJM3 OTHOKOMIIOHEHTHBIX JieKAPCTBEeHHbIX (popMm. IIpu BbI-
TIOJTHEHUH UCTIBITAaHMS mouymmHHOCTH JIB, comepxamuxcss B OHOKOM-
MOHEHTHHIX JID, 0OBIYHO HCIIONB3YIOT T€ K€ XUMHYECKHE PEaKIIHH,
YTO ¥ JUISI COOTBETCTBYIOIINX CyOCTaHITHIA.

HcnpiTannio Ha 9MCTOTY MOBEPTAIOT, KaK IPAaBHUJIIO, TOIBKO PACTBO-
PbI TSI MHBEKIMA. YCTaHABIMBAIOT MPO3PAYHOCTh U OKPAcKy (IBET-
HOCTB) pacTBopa, pH cpemsl miM 1mero4HoCTh (KMCIOTHOCTD) PacTBO-
POB, a TaKKe IOMYCTHMBIE MPEneibl MPUMeceil TSHKEIBIX METaJUIOB.
Haubonee nomenyuanbHo onacHviM nymem HOCHYNJIEHUS MANCETbIX
Memanios 8 Op2aHu3M Yeln08eKd U HCUBOMHBIX AGNAIOMCA PAIUUHO20
poda unvexyuu. IlodTOMy HEOOXOAMMO YCTaHABIUBATH JOIMYCTUMBIC
HOPMEI COIEPIKAHUS TKEIBIX METAIOB U BBOAUTE uX B DC (DCII)
Ha WHBEKIIMOHHBIE JID, B TOM YKCIe MIa3MO3aMeIaloNIie PacTBOPHI,
CpeICTBa JUIA MApEeHTEPaTbHOTO TUTAHUS.

CnoXHOCTh BBITIOJTHEHHUS KOJIMYECTBEHHOTO aHAIM3a 3aBHCHUT OT
YyUClla KOMIIOHEHTOB, BXoIAmuX B cocras JI®. boapmuHCTBO mpume-
HSIEMBIX B MEIUIIMHE U BeTepUHApUU KUJKuX JID conepxut onno JIB.
Ho u B Takux pacTBopax BO3MOXHO 00pa3oBaHHE IMPOAYKTOB B3aWMO-
nerctBusa Mexay JIB 1 pacTBOpUTENEM, YTO HENb3s HE YUUTHIBATH IPU
BBINOJHEHUU aHanu3a. MHoraa sxuakue JIO congepxar, kpome JIB, pasz-
JIMYHBIE CTAOMIN3aTOPhI (CYAB(GUT, THAPOCYIb(GUT HATPHUS), AaHTHOAK-
TepralbHble 100aBKH (O€H30MHAs KUCIIOTa), T. €. IPEACTABIIAIOT CO00
PacTBOPHI HECKOIBKIX KOMIIOHEHTOB.

IIpu aHamuse TabneToK, mpake, TPaHyll, TUHUMEHTOB, Ma3eH, H-
JIIOITB, KAaIICYJ, BKITFOYAIOMKX Aaxke onHo JIB, xak mpaBwmio, ero npen-
BapHUTEIHHO OTAEISIOT OT OCHOBBI WIIM HAITOTHUTEIA.

AHAaJIu3 MHOTOKOMIIOHEHTHBIX JIeKAPCTBEHHbIX (popM. Xapak-
TepHasi 0COOEHHOCTh aHajnu3a MHOTOKOMIOHEHTHBIX JID 3akiioua-
€TCSA B TOM, YTO CIOCOOBI OTpeAeNieHNus WHIWBHIyaIbHBIX BEIIECTB
HE JAIOT IMOJIOKUTEIBHBIX PEe3yAbTaTOB MPH MCIOIB30BAHUU WX IS
aHaim3a cmeceii. [loaTomy BHauane HEOOXOAMMO BEIOpATh YCIIOBUS,
TTO3BOJISIONIIE aHATU3UPOBATh 0HO JIB B mpuCyTCTBHH APYTOTO, MITH
MIPEABAPUTEITHHO OTAETUTH UX JIPYT OT APYTa U OT BCIIOMOTATEIbHBIX
BemectB. [Ipu 3TOM ciexyeT UMeTh B BHAY, YTO KaXXKIIbIH U3 KOMIIO-
HEHTOB CMECH XapaKTepU3yeTcCs OmpelneleHHbIMA (U3MUECKUMHU U
XUMUYEeCKHUMH cBoWicTBamMHu. OHH MOTYT BBI3BIBATh Pa3IUYHBIC MPO-
[IECChI B3aMMOJICHCTBUS (HApUMep, SABJICHUS aCOpOIMHU, THAPOIN3a
U T.1.). Bce 3T0 yCcrnoxHseT mporecce KOJHYeCTBEHHOTO OMPEACICHHUS
KOMITIOHEHTOB.
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CroxHOH omepamnueil sBIseTCS pas3dciieHue HHTPEAHCHTOB, CO-
nepxamuxcst B JI®, u Beiaenenre uHIUBUAyalbHbIX JIB. s atoro
HEOOXOMUMBI pa3nvHbie (HEPEAKO TPYAOEMKHE) METOMbI SKCTPAKIIMH
u pasaenenus. [losTomy Tam, rme 5T0, BO3MOXKHO, CTPEMSITCS UCTIONb-
30BaTh METOAMKH, TTO3BOJISAIONINE aHAIM3UPOBATh KOMITOHEHTHI CMECH
IIPH COBMECTHOM TIPUCYTCTBHH.

Ecnu momoXuTensHBIX pe3yabTaToB MONYYHTh HE yAaeTcs, TO He-
o0xoarMa TpeaBapuTeNbHas OTHAsS dKCTpaknus JIB ¢ mocnenyromum
€r0 KOJIMYE€CTBEHHBIM OTIPE/ICIICHUEM.

Taxum 006pazoM, HE3aBUCUMO OT arperaTHOrO COCTOSIHUS KaK OJHO-
KOMITOHEHTHBIE, TaK U MHOTOKOMIOHeHTHbIe JID umeroT cBom cremm-
(maeckue 0coOEHHOCTH KaueCTBEHHOTO ¥ KOJTMYECTBEHHOTO aHAIIN3A.

AHa/Iu3 roToBbIX JekapcTBeHHbIX (popm (IVID). IIpurorosneH-
HBIE Ha 3aBOAAX MEIULIMHCKOHN NMpoMblnuIeHHOCTH JID Ha3bIBaOT roTo-
BbIMU JiekapcTBeHHbIMU (popmamu (ITID). KoHTposs HX KadecTBa ocy-
IIECTBISIOT B COOTBETCTBUU C TPEOOBaHUSIMHU HOPMAaTUBHON JOKYMEH-
tarun (['®, ®C, OCII). [Toctpoenre u nznokenue cogepxanus OC Ha
JI® ocymectBistores B crporoM coorBeTcTBHU ¢ OCT 91500.05.001-
00 «CrangapTsl KauecTBa JICKAPCTBECHHBIX CPEACTBY.

B 3armaBun ®C maercs HammeHoBaHue JID Ha JTaTHHCKOM U pyc-
ckoM si3bIkax. Pazgensr @C paroTcsi B Tako# MOCTIEI0BATEIBHOCTH: CO-
CTaB,; OMHCaHUE, PACTBOPUMOCTb; TIOITUHHOCTE, TPO3PAYHOCTD U IIBET-
HOCTb; TIpeieNl KACIOTHOCTH, MeNIOYHOCTH Win pH; cyxoil ocTarok;
cofiepKaHHe CITUPTA; TEMIepaTrypa KHUIIeHHUS, IUIOTHOCTh, MOKa3aTeib
MPETIOMJICHHS; YTOJI BPAIIEHUS, BA3KOCTH; OIpE/IENIeHNEe BOJBI; TSKE-
JIbI€ METAJUTBI; KOTMIECTBEHHOE OIIpe/IeIeHre; METOIbI KOHTPOJIS; yIa-
KOBKa; MapKHPOBKa; TPAHCIIOPTHPOBAHNE; XPAaHEHHE; CPOK TOTHOCTH.
OTnenpHBIE pa3fesbl MOTYT COBMEIATHCS, a B Clydae He0OXOIMMOCTH
MOT'YT BBOIHUTBCSI IPyTHe pa3aeiibl (MCIbITAHHE HA TOKCHYHOCTE, IIHPO-
[€HHOCTb, CTCPHJIBHOCTD U T.11.).

BompmmacTBO paznenoB ®C na JID mo cBoemy o0bemy U cofep-
YKAHWIO MaJI0 OTIIMYAIOTCS OT COOTBETCTBYIomMX paznenoB OC Ha JIB.
Ho ectp u HEKOTOpEIE XapakTepHbIe 0COOEHHOCTH. [ TaBHAs U3 HUX 3a-
KITFOYAeTCs B TOM, UTO TOAaBIsioniee 0oasmHCTBO JID mpencrapisor
c000¥f MHOTOKOMITOHEHTHBIE cucTeMbl. OHM JINOO comepIKaT JBa WA
Heckobko JIB, mnbo oxgHo JIB B coueTanmu ¢ pa3IuIHBIMU 110 XUMHYE-
CKOH CTPYKType BCIIOMOTaTeNFHBIMU BetecTBaMH. [lepen mpurorosire-
HueM JID Bce ykazaHHBIE KOMIIOHEHTHI TIOABEPTAOTCS UCTIHITAHHSM B
cootBetrcTBHU ¢ TpeboBarnmamu HJI. B mponecce noxydenns u xpaxe-

105



HUS OHH MOTYT TMIPETEpIeBaTh pa3nnyHble (YU3NMUECKNE U XUMHYECKHE
MIpeBpAIeHNS, KaK ITO]T BIUSHIEM BHEIIHUX (DaKTOPOB, TaK U B PE3YITb-
TaTe B3aMMOJIEHCTBHS JpyT C ApyroM. BoT mouemy paspabarsiBaroTcs
HOpMaTvBHEIE TpeOoBanus K kauecTBy JID, B Tom uncie x [JID.

B I'® npusenens! oomue crarby Ha JIO. B HUX onmrcanbl OCHOBHEBIE
TpeOoBaHms K KadecTBy JID, maHbl yKa3aHHs 110 MPOBESHHUIO HCIIBITA-
HUH Pa3IMYHBIX XapaKTEPUCTUK U TApaMeTPOB, YKa3aHbl JOMYCTUMBIC
HOPMBI OTKJIOHEHHI Macchl, 00beMa, pa3MepoB YacTHIl U JIp. 3AeCh ke
yKa3aHbI TPEOOBAHNUS K YITAKOBKE, MAPKUPOBKE U 110 XpaHeHuto JI1D.

Bnepsrie B I'® X| BriIrodeHBI TpeOOBaHUS K OTHOPOIHOCTH JO3UPO-
Banus cyxux JI®, umeromux maccy 0,05 r u menee (TabieTku, Karcy-
J1b1). DTO UCTBITAHKUE TIO3BOJISIET YCTAHOBUThH OJHOPOIHOCTD COIEpIKa-
uust JIB B omHO# TabneTke (karcysie). Takue HCIBITAHUS HEOOXOIUMBI,
T.K. B iporiecce noiaydenus JIO pakTudeckoe ero couepkaHue B OHOM
JI03€ MOXKET KoJieOaTbcs B 3aBUCHMOCTH OT COONIOACHUS TEXHOJIOTHH,
B TOM YHCII€ TaKHX MPOIECCOB, KaK NepeMelInBaHne, TPUTOTOBICHHE
TPaHYJIATOB, TabmeTupoBanue u aAp. OcoOeHHO BaXKEH KOHTPOJE OIHO-
ponHocTu no3upoBaHusi B Aetckux JIO u JIO nns skuBotHbIX. Metoau-
KM 3THX HUCHbITanui ommcansl B I'D X Beim. 2 (c. 136-162).

AHa/IN3 roMeonaTU4YecKHX JIEKAPCTBEHHBIX CpeacTB. TpyaHO-
CTH OIIEHKH Ka4yeCcTBa TOMEOIATHYECKUX JIEKAPCTBEHHBIX CPEICTB 00y-
CJIOBJICHBI BEICOKMMH Pa3Be/leHUSMHE. B pe3ynbsrare 4yBCTBHTEIHHOCTh
WCTIONB3yEeMBIX B (papMalieBTUYECKOM aHaJN3e XUMHUYECKUX H JIaXKe
(hM3UKO-XMMHYECKUX METOAO0B OKa3bIBAETCS HEIOCTATOUYHON /ISt 0OHa-
pyxenus u onpezneneHus JIB, BXoagmmx B cocTaB psiia romeonarude-
CKHX CPEJICTB.

Ecnu Ononorndecku akTHBHOE BEIIECTBO COAEPIKUTCS B HACTOMKAX,
ACCEHIMSX, Ma3AX, CYIMO3UTOPHAX, OIIIONENbIOKaX B Pa3BENECHUH 0
2C (2-corennoe, wian 0,0001), To UX aHANM3 ¥ CTaHAAPTHU3AIMS IIpaK-
TUYECKH HE OTIIMYAIOTCS OT KOHTPOJs kKauecTBa JID, ncnoiap3yeMbIx B
amonaruueckoit npaktuke. JIC B passenennu 2C—3C (104-10-°) ana-
JTU3UPYIOT TIOCTe MPOBEEHHUS CIEeNHUaIbHBIX MPUEMOB KOHIIEHTPHPO-
BaHUS C MMOMOIIBIO YIIAPUBaHUs, COKUTAHUS CofiepKauxcs B Hux JIB,
C MTOCJIEAYIOIINM OTIpE/IeTICHIEM OTHUM 13 (PU3UKO-XUMHYECKHX METO-
JIOB MCXOMsI U3 €ro pazpemaromnieli crmocooHoctr. Ilpu 6omee yem 3C-
paszseaennu (107°) mocraroyno ycTaHOBUTH MOMLTMHHOCTE JIB, conep-
JKaIIerocsi B OAHOU pa30BOil WK cyToYHOU n1o3e. IIpu oueHp BBICOKUX
passenennsx, 10 50C (1071%), koHTpoIs KauecTBa TOMEOIATHYECKOTO
CPEeICTBa CYIIECTBYIOIUINMMH METOAAMHU BBITIOJIHUTH HEBO3ZMOXKHO. J[71st
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takux JIC KOHTpOJIb KadecTBa OCYIIECTBISIIOT HA CTAIUH MOTYUYEeHIS,
CTPOTO KOHTPOJIHPYS TEXHOJIOTMYecKni mporecc. KauyecTtBo KOHTpO-
JTUPYIOT TIPH 3aKIJIAJKEe WHTPEIUEHTOB M (DUKCHUPYIOT B aKTe 3arpy3KH.
Kaxxaplii MHrpequeHT MOABEpraroT MpEeABApPUTEIBHOMY aHaiusy. Bo
BCEX MEPEYHCIICHHBIX CITydasX JJIsl aHaJI3a U CTaHAApTH3AINH, TOMEO-
narnaeckux JIC wmcmoin3yror xpomarorpaduueckue (KX, BOXX),
(horomeTprueckue, GIryopecueHTHbIE U IPYTHE METOBI.

3.7.2. Memoowt ananuza 00HOKOMNROHEHMHBIX JIEKAPCMEEHHBIX (hopm

Bo Bcex dapmakomnesx Mupa BaXHOE MECTO OTBeleHO aHanmmzy JID.
Oxomo 30% gactabix ®C comepkar TpeOOBaHUS K Ka9eCTBY HHBEKIIH-
OHHBIX PacTBOPOB, TAOJETOK, Apaxe, Maze, mpuckinok. [lomasnsromee
OONBITMHCTBO U3 HUX BKItodaeT ogHo JIB. Cucremarnzanus cBeneHuit
00 MCTIBITAHUAX TOJTHHHOCTH 1 KOJIMYECTBEHHOM OTIPE/IETICHIH OHO-
KOMITOHEHTHBIX JID mo3BoMsieT cenarh 3akiodeHrne 00 00X MpHH-
[UTIaX OIIEHKH WX Ka4ecTBa.

HcnpiTanust Ha MOUTMHHOCTH BBITIONHSIOT, KaK MPaBUJIO, C ITOMO-
b0 XUMUYECKUX peakiui, ykazaHHbix B @C Ha uMHIUMBHyaJbHbIE
BELLECTBA, BXOAAIIME B cocTaB xuakux U cyxux JI®. Hexoropeie JIB
MpeBapUTENHHO H3BNEeKatoT u3 JID opraHndecKNME PacTBOPUTEISMH,
a 3aTeM BBINOJHAIOT UCcbITaHusA. MHOTAa pacTBOp *kujkoi JID Beina-
PHUBAIOT IOCYXa, a 3aT€M C OCTATKOM BBITIONHSAIOT OJHO WJIH HECKOJIBKO
UCTIBITAHUHN Ha NOJUIMHHOCTb. PacTBOpHI coliell OpraHM4eCcKuX OCHOBA-
HUH, KaK MPaBWIO, MPEIBAPUTEIHHO HEUTPATH3YIOT IIEI0YaMH, a 3a-
TE€M OCHOBAHUSI M3BIIEKAIOT OPTaHUIECKUMHE PACTBOPHTEIISIMH.

TabmeTku U apake mepe; UCIBITAaHWEM Ha TOAJIUHHOCTH pacTHpa-
0T B MOPOIIOK, B30ANTHIBAIOT C BOJAOW WM JPYTHM PAacTBOPUTEIEM
(sTanomoM, 3hupoM, XI0pOhOPMOM, aIlETOHOM, OEH30JIOM, PACTBOPOM
XJIOPOBOZOPOAHOMN WM YKCYCHOW KHCJIOTHI, pACTBOPOM aMMHaKa WA
THAPOKCH/IA HATPHS) U GHIBTPYIOT. 3aTeM C (QHUIBTPATOM BBIIOIHSIIOT
WCIBITAaHUSI HAa TOJUIMHHOCTH, HCIONB3yS PEaKIH, PEKOMEHIyeMbIe
I'd (®C) mns mamnoro JI®. Ilpu mioxoil pacTBOPUMOCTH IIPOLIECC
SKCTPAKIMX BBIMIONHSIOT MPH HAarPEBAaHUH O OIPEEICHHOW TeMIIe-
parypbl. HOT/Ia peakTuB AOOABISAIOT HEMOCPEICTBEHHO K TOPOIIKY
pacTepThIX TabIeTOK Wi M3BJIeKaroT JIB 1 BBHITOTHSIIOT UCIIBITAHUS C
ocratkoM (Iocite yaaaeHus OPraHHIECKOrO DKCTPAreHTa).

W3 maseti JIB npeaBapuTeabHO SKCTPArupyIoT 3GUPOM, KHCIOTOM
WIH APYTUM pacTBopuTeneM. s 3Toro Masp 00padaThIBarOT pasBe-
JEHHOM CEepHOM, XJIOPOBOAOPOAHON MIIM YKCYCHOM KHCJIOTOM Ipu Ie-
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peMeIBaHuN ¥ HarpeBaHWHU Ha BOASHOHN OaHe, 3aTeM OXJIKAAIOT U
(unpTpyIoT. OUIBTPAT UCTIBITHIBAIOT C TIOMOIIBI0 XUMHYECKUX peak-
A Ha COOTBETCTBYIOIINE MOHBI W (DyHKITOHAIBHEIE TPYTIITHL.

MacnsHble pacTBOPHI Iepel BEITIOIHEHWEM HCIIBITAHANA PacTBOPS-
fOT B OeH30I1e, ITeTpoieitnoM 3dupe, xmopodopme mmm JIB n3BiekaroT
cMechlo pactBoputenei. [lonmuaHocTh u3BneueHHoro JIB noareepx-
JaroT MO0 10 TeMIieparype tasnerus (camoro JIB miIu ero mpousBo-
JIHOTO), JTU0O I[BETHBIMU HIIH OCAJ0YHBIMHU PEAKIUAMH, JTUOO C TIOMO-
IIBI0 TOHKOCIIOMHON XpoMarorpadum.

s mcneiTanus mommuHHOCTH Tabnetok I'd (PC) pexomenmyer
HCIIONB30BaTh criekrpodoromerpuio B K- nmmn Yd-o6mactu. U3 mo-
POIIIKa PacTepPThIX TaOJIETOK WM Jpaxke m3BiekaroT JIB (Bomoit mim
JPYTUM pacTBOPHUTENEM). 3aTeM uaMepsitoT YD-CIeKTp U ycTaHaBIINBA-
0T HAJIMYHEe MAaKCUMYMa CBETOMOIVIONICHUS TIPH OTIPEIETICHHO JITHHE
BOJIHBI WJIM ONTHYECKYIO IIOTHOCTh B MAKCUMYMeE CBETOTIOTJIOMICHHUS
1100 PacCUYUTHIBAIOT 3HAYCHUS OTHOIICHWH ONTHYECKUX IUIOTHOCTEU
TIPH pa3IMYHBIX MaKCUMyMax. boiee o0bekTnBHA naeHTHGUKanus JIB
myTeM cpaBHeHHS ¢ MK-ciekTpamMu cTaHmapTHBIX 00pa3IloB.

KonnuecTBeHHbI aHamU3 OJHOKOMIOHEHTHBIX JID BBINOIHSIOT B
HECKOJIBKO 3TaIloB.

OT6op npo0kI u B3siTHE HaBecKH. [Ipu ananuse TBepasIX (TabmeT-
KH, Jpake, TPaHyIIbl) U JKUIKUX (pacTBOpHI, cUpoIibl) JI® 06BIYHO py-
KOBOJICTBYIOTCSI OOIITMMH TIpaBriiaMu oTOopa mpod. Bravaie orbupa-
€TCsI HEOOXOMMMOE KOITMIECTBO TabIeTOK (apaske) v xuakocT. OHO
JIOJDKHO OBITh JOCTAaTOYHBIM JJISI TOTO, YTOOBI Pe3yNbTaThl aHaN3a
ObLTH TOYHBIMHA JUTs Beelt JID. 3areM rmmocie nepeMenmBaHys Wik pac-
TUPaHUS OTBEIIMBAIOT HaBecKy. [Iporiecc pacTupanust HEOOXOIUM IS
TTOJTY9ICHHS] TOMOTEHHOM Macchl, B KoTopoii JIB ObT10 OB paBHOMEPHO
pacnpezneneHo Bo BceM o0beMe npoObsl. He moaBeprarwoT pactupaHuio
TOJIEKO TaOJIETKH, MOKPHITEIC 000I0YKOH, B apaxe. JIB B HUX pacrpe-
JIeJICHO HEPaBHOMEPHO, M KOJIeOaHHUs B Macce OTIEIbHBIX Ta0IeTOK Oy-
IyT 3HAYUTEIHHO BIUATH HAa PE3yabTaThl onpeaeneHus. KomnuecTsen-
HBI aHAJIN3 TAKUX JIEKAPCTBEHHBIX (JOPM IIPOBOISAT U3 OIPEIEICHHOTO
yricia Tabnetok (mpaxe).

IToaroroBka JexkapcTBeHHO# popmbl k aHaausy. Ha stom sramne
MPOBOJISIT pacTBOpeHKe (MHOT/IA ¢ HAarpeBaHueM). PacTBOPSIOT HABECKY
B MEPHOH K0J10€, TOBOAAT PACTBOPHUTEIIEM JIO METKH M OTOMPAOT aJInK-
BOTHYIO YacTh JUIsI BBHITIONHEHUS m3MepeHus. Beibop pactBopuTens
OCYIIECTBIISIETCS C yUETOM pacTBOpUMOCTH JIB 1 IpyriX KOMITOHEHTOB
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JI®, a Takke UCTIONB3yEMOT0 METO/Ia KOTMIECTBEHHOTO OTPEIETICHHS.
Tax, Hampumep, MPH UCTOIH30BAHWN KHCIOTHO-OCHOBHOTO THTPOBA-
HUS B HEBOAHOM Cpejie OpraHNYeCKUX OCHOBAaHMH B KaY€CTBE PacTBO-
PUTEIS HCTIONB3YIOT OE3BOJHYIO YKCYCHYIO KHUCIIOTY. Jl71s1 pacTBOpeHus
xuakux JIO garme Bcero MpUMEHSIOT BOAY, @ MAaCISTHBIX PacTBOPOB —
ATHJIOBBIN M METHIIOBBIN CITUPTHI, OCH30J1, TIETPOJICHHEIH 3.

N3BjieyeHne JIeKAPCTBEHHOI'0 BelIeCTBA W3 JIEKAPCTBEHHOM
¢opmbl. M3sneuenne JIB ocymecTBisatoT mis Oojiee MPaBUIBHOW U
TOYHOM OIIEHKHU ero cojaepkanusi B JID. JlaHHBIA dTam sBIsSETCS He-
n30eXHbIM, Korjga B JI® mpHCYyTCTBYIOT WHTPEAMEHTHI, MEIAroIIne
Konmm4uecTBeHHOMY ormpenenennto JIB. Iloatomy HeoOxommmo 00
BBLIETIATh MHAWBHAYyadbHOE JIB, 1100 OTAENsATh Memarnme KOMIIo-
HeHThl. {15 pasneneHus KOMIIOHEHTOB JID UCHONb3yIOT pa3iuyHbIe
criocoObI: GUIBTPOBaHUE, IEHTPUDYTUPOBAHKE, SKCTPAKIIHIO, a TAKKE
SKCTPAKIIMIO B COYETAHUM C OTTOHKOW. Hanbomee wacto amnst oTneneHus
JIB mpumensior pumbTpoBanne. K sKCTpakIIMOHHBIM METOAAM MOKHO
oTHecTH u3BIedeHue JIB wiam mpomyKkToB ero mpeBparieHus (opraHu-
YEeCKOr0 OCHOBAHHSI, KOMIUICKCA WJIM MOHHOTO accormara). Jis pas-
JIEJIEHUS] UCTIONB3YIOT TaKKe DKCTPAKIUIO B COYETAHHH C OyMa)KHOU
xpomarorpadueit nan TCX.

Co3naHue ycJIOBHiA, HEOOXOAUMBIX /IJIS1 BHIMIOJTHEHHS onpeeJie-
Hus. [locne nmpoBeneHns MpeABIAYIINX ONEpannii BOSMOXKHO OTIperie-
nenne JIB ¢ TOMOIIBIO THTPUMETPHUIECKIX HITH (PHU3UKO-XUMUIECKUX
MeToa0B. OHAKO Yale BCero HeoOX0IUMO JTOTIOTHATEIHHOE CO3aHNe
CHeNMaNbHBIX ycIoBuil. OHM TUKTYIOTCS, IPEXIe BCETO, METOMIOM, C
MTOMOIIIFI0 KOTOPOTO TIPOBOAT KOJMYECTBEHHYIO orleHKy JIB B man-
Ho#t JID. /1 KOMIUIEKCOHOMETPUH — 3TO Co3IaHne Heooxomumoro pH
Cpezbl; JUTSl MeTola HeHTpaian3alli B HEBOJHBIX cpelax — Jo0asiie-
uue arerara prytu (1) mpu onpeneneHu raJoreHOBOIOPOIHbBIX COIEH
OpPraHWYeCKUX OCHOBAaHWH; MPHU HCIIOIB30BAaHUHA OPOMaTOMETPUU HITU
HUTPUTOMETPHH — JOOABICHNE B PEAKIIMOHHYIO CMECh OpOMH/IA KaJIns
Y CO3/1aHNE KUCIION cpelibl U T.11. FIHOTIa He00X0ANMO U3BJIEUSHHE TIPO-
IyKTa B3aWMOJIEHCTBHSI ONPENEIIeMOro BEIIeCTBA C TUTPAHTOM WIIH
TEMIIEPaTYPHBIN PEXUM IS TPEAYPEKICHNAS TPoIlecca ero TUIpo-
nu3a. J{ns moxydeHus mpakTHIecKu HEPacTBOPUMBIX OCAIKOB P UC-
MIOJTF30BAaHUH TPABUMETPUIECKOTO METO/Ia IPUMEHSIOT OpraHHYeCKHe
WM HEOpraHW4decKkue peakTuBbl. JloOaBiieHHE peaKkTHBOB HEOOXOAH-
MO U TIpH MpOBeneHuN (HOTOKOIOpUMEeTprdYecKoro onpeaenenus JIB B
JID.
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BbinonHenne uM3MepeHMil 10 ONpeneeHUIO COAEPKAHHUSA Jie-
KAPCTBEHHOTO BemlecTBa. KonMueCTBEHHBIH aHAIM3 MOXET OBITh
OCYIIECTBIIEH T'PaBUMETPHUYECKUM, TUTPUMETPUICCKUMH, (PUIUKO-
XAMHYECKHUMU U OMOJIOrHYECKUMU METOIAMHU.

I'paBuMeTpuueckuii METOJ] B aHAJIN3E JICKAPCTBEHHBIX (OPM TIpH-
MEHSIOT PEJIKO, MOCKOJIBKY OH BEChMa TPYAOEMOK U JUIUTEIICH BO Bpe-
MEHU.

TurpuMeTpuvecKie METOJbl HCIOJIB3YIOT Hauboyiee YacTo ISt
konuyecTBeHHOH oneHku JIB B JI®. Bo3MOXXHOCTh NpUMEHEHUS TH-
TPUMETPUYECKIX METOOB OIPENENsIeTCS CICTYIOIIUMU OCHOBHBIMHU
(hakTOpamMu: JOCTYIHOCTBIO CIIOCOOOB YCTaHOBJICHHS TOYKH JKBHBa-
JeHTHOCTH; no3upoBkoit JIB B JI® (nmpu manbix m03ax HM3-3a HU3KON
YYBCTBUTEIBHOCTH METO/IA HEOOXOAMMBI CITHIITKOM OOJBININE HABECKH);
BIUSHUEM pPacTBOPUTENEH, HAIOIHUTENEH, CTaOUIN3aTOpOB, KOHCEP-
BaHTOB H T.J. DTH OTPaHUYCHUS MTOCITYKWIH TIIABHOW MPUYUHOM TOTO,
YTO HEPEAKO AJIA KOJIMYECTBEHHOTo omnpeaeneHus JIB B JIO ucnomnsy-
IOT HE TOT METOJ, KOTOpbIH pekoMeHayeT OC miist ToH ke CyOCTaHIUH.

WHorna tTuTpuMeTpryYecKre METOABI HEllelIecO00pa3HO MPUMEHSTh
Y3-32 UX HU3KOW YYBCTBUTEIHHOCTHU. TakK, Ui MOIyYeHUs TOCTATOYHO
TOYHBIX pe3yabTaroB (mpu ycnouu pacxozna 20 mi 0,1 M pactBopa TH-
TpaHTa) HEOOXOMMO OpaTh HA aHAITU3 OUYEHB OoJbIINe KomHuecTa JID:
oxkono 500 mit pacTBopa IIATHQWIUTHHA THAPOTAPTPATa ISl HHBEKIIUH
0,2%; 670 M pactBopa arpornuHa cynbdara s nabeknuii 0,1%; 1500
MJI pacTBOpa CKOMoNaMuHa Tuapodpomuaa st uabekiuit 0,05%; 40
tabnerok pesepnuna (o 0,1 mr). B aTux cnydasx THTPUMETPUUCCKUC
METOZIbl 3aMEHEHBI 00Jiee YYBCTBUTEIBHBIMU (DHU3UKO-XUMHUYECKUMU
meronamu onpenenenus JIB B JIO.

dotomerpudeckue (cnekrpodoroMeTpus, HOTOKOTOPUMETPHS) Me-
TOJIBI YaIlle BCETO MPUMEHSIOT JIJIS OTIpeIeTICH s MaJbIX KondecTs JIB
B JI®. Haubomnemiee yucio MeToauk npuxonutcs Ha pomto JID, conep-
JKAIUX TaKUe TPYIIbl OMOJIOTUYECKH aKTUBHBIX BEIIECTB U UX CHHTE-
TUYECKUX aHAJIOTOB, KAK aHTUOMOTHKY, TOPMOHBI, BATAMUHBI U JIp.

OKCTPaKIMOHHO-(DOTOMETPUIECKIM METoJoM aHaiu3upyr JID,
conepxamrue JIB, mpencrasistone co0oi OpraHnYeCcKue 0CHOBAHUS
U X colli. B KauecTBe peakTHBOB UCIONB3YIOT TUKPHHOBYIO KHCIIOTY,
TPOIICOIMHOBEIE U Jpyrue Kpacutenu. OOpasyroluecs OKpalleHHBIS
MPOMYKTHI M3BICKAIOT OPraHUYCCKAM DPACTBOPUTENIEM (Yale BCEro
XJIOpOHOPMOM) M U3MEPSIOT ONTHUYECKYI0 IUIOTHOCTh MOJYYCHHOTO
JKCTPAKTA.
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JJ1 KoNMM4YeCcTBEHHOH OIIEHKH COIEPKAHHSI HEKOTOPBIX ATKAIOUIOB
B PacTBOpPax /ISl MHbEKIUN UCTIONB3YIOT TYPOUINMETPHIO, KOPIHAMH-
Ha W TIFOKO3HI B pacTBopax, a Takxke JID, N3roTOBIEHHBIX B anTeke —
pedpakromeTpuro.

Buonornyeckue MeTOIBI HCTIONB3YIOT IS KOTHYECTBEHHOH OI[EHKH
B JI® HEKOTOPBIX CEPACUYHBIX TNIMKO3UI0B. MUKPOOHOIOTHIECKH OIpe-
NS0T aKTUBHOCTD Psiia aHTHOMOTHKOB.

3.7.3. Memoow ananu3za MHO2ZOKOMROHEHMHBIX J1IEKAPCMEEHHIX (opM

3.7.3.1. Kauecmeennwiii ananu3s

TpynHOCTH B HACHTU(GUKAIINA MHOTOKOMITOHEHTHBIX JID cocTosT B
TOM, 4TO OJIMH UHTPEAUCHT MOXKET MEIIaTh 00HAPYKEHHIO JIPYTOTO UITH
PEaKTHUB OJJHOBPEMEHHO PEarkpyeT C JABYMS HITH HECKOJIBKHMHU KOMITO-
HEHTaMHU CMECH. DTO MPOUCXOIUT B clydae OTCYTCTBHS criernuduye-
CKHX peakLMil Ha KaXKIbld U3 KOMIIOHEHTOB. BMecTe ¢ TeM OgHH KOM-
MOHEHTHI CMECH MOTYT CIIOCOOCTBOBATh OTKPBITHIO JAPYyTrHX. [loaToMy B
OTJIMYME OT aHaJIU3a OJHOKOMITOHEHTHBIX JID BO3MOXHBI CIICTYIOIIUC
BapuaHThl uaeHTHUKaUK JIB mpu cCOBMECTHOM NPUCYTCTBUH.

1. JTns upenTrdUKAIMA TOX00PaHbI CIEMUPHIECKUE peakuuu (Ha
HOHBI WK (YHKIIMOHAIBHBIE TPYIIIbL), IPH BBITIOJIHEHHH KOTOPBIX 00-
HapYKCHUIO OTHOTO KOMITOHEHTA HE MEIIAeT MPUCYTCTBHE APYTOTO.

2. Vcnons30BaH peakTHB, KOTOPBIA MOCIEAOBATEIBHO pearupyeT
BHAYaJIe ¢ OTHUM KOMIIOHEHTOM, 3aTeM ¢ IpyruMm. Hanpumep, pacmeop
hopmanvoezuda 8 KOHYEHMPUPOBAHHOL CEPHOU KUCI0me npu ooHapy-
JICeHUU KOOEUHA 6 CMECU C KUCTIOMOU ayemuicaruyuilosol BHauane 0o-
pasyem cune-puonemosoe (Kooeum), a 3amem KpacHoe OKpAUUBAHUe
(kucnoma ayemuncanuyunosas).

3. PeaktuB B3amMoOmeHCcTBYyeT ¢ 0OOMMH KOMITOHEHTaMH, HO IIPO-
JYKTBI B3aHMOJICHCTBHSI JIETKO MOXKHO PaseiuTh. [Ipumepom mooicem
CYICUMDb AHATU3 CMeCU Hampus 6eH30ama u HaAmpus CAnuyuiama
npu 8030eUCmeuu pacmeopom Cyibpama meou 8 NPUCYmMCmeuu Xiuo-
pogopma. Xnopogopmuwiil cioii npuobpemaem 2onydoe okpauiusanue
(benzoam-uon), 60ouwiil — 3enenoe (caruyuram-uon).

4. OnuH u3 KOMIOHeHTOB JI® B IPUCYTCTBUU PeakTHBA JACT I[BET-
HYIO PEaKIfio Ha JPYrod KOMIIOHEHT. TaK MOJ’CHO 0OHApYdiICUmb nep-
BUUHBLE APOMAMUYECKUE AMUHBL PeaKYUell a30COYemanusl, ecii 6 cme-
cu npucymemeyem pezopyun (omnadaem neobxooumocms 6 0obasie-
Huu f-nagpmona).
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5. Ilpu nobGaBiIeHUN peaKTHBOB BHAYajIe OOHAPYKUBAIOT OJUH KOM-
ITOHEHT, a 3aTeM IOCIIeI0BATENTFHO OTKPBIBAIOT OcTabHbIE. [[prMepom
MOXET CIYXHTb OOHapyKeHHe OCH30KanHa B CMECH C HaTpHUs THAPO-
KapOOHATOM W METaMH30JIOM-HaTpHS peakifeil oopa3oBaHUs a30Kpa-
cutenst. [locne npubasnenius Xnopo8o0opOOHOU KUCIOMbL 8blOETAIOMCS
nysoipoku 2asa (2u0poxkapboOHam-uon), npu nociedyrouem 006asieHuu
PpAcmeopa HUMpuma Hampusi NOAGIAemcs dblcmpo ucuesaroujee cuHe-
puonemosoe oxkpawusanue (Memamuzon-Hampuil) u, HaKoHey, Om
0obasnenust werouHo20 pacmeopa f-nagpmona cmecv npuobpemaem
kpachoiil yeem (benzoxaut).

6. OOHapYXUTh ONWH KOMIIOHCHT B MPUCYTCTBUH APYTHX HE TPE-
CTaBIIAETCSA BO3MOXKHBIM 0€3 MpenBapuTeIbHOTO MX paszneneHus. Jims
STOM IEJN UCTIOIB3YIOT BOAY, PACTBOPHI KACJIOT WIIH IIEJI09el, OpTraHH-
Yyeckue pactopurenu (3TaHou, 3Gup, XJI0pohopm). 3areM B IMOTyUdeH-
HBIX 3KCTPaKTaX UACHTU(OUIUPYIOT KK U3 KOMIIOHEHTOB.

7. Vcmonp3oBaHKe pa3lIUYHBIX BHIOB xpomarorpaduu (BOXKX,
KX, TCX) mms pasmeneHus ¥ HASHTH(QHUKAIAH KOMIIOHEHTOB TBEP-
neix JI®. Hampumep, B TCX-aHanu3e UCIOIB30BaHUE IIACTHHOK «CH-
nydon YP-254». Ha HIX HAHOCSIT PacTBOP HIIH XJIOPO(HOPMHOE H3BJIE-
genue u3 JI® u pactBop craHmaptHoro odpasia. Ilocie xpomarorpa-
(hmpoBaHUS TSITHA HA XPOMATOTPaMMe IMPOSBISIIOT C IMTOMOIIBIO IIBET-
HBIX peakuuil win YO-cBera. Takue METOJUKU IPUMEHUMbI B aHAJIU3E
MHOTOKOMITOHEHTHBIX Ma3ei U a’spo30JieH.

8. Ilpu anamm3e XUAKAX MHOTOKOMITOHEHTHBIX JID mpucyTcTBHE
B HUX TaJICHOBBIX MpernaparoB (HACTOEK, SKCTPAKTORB), & TAKIKE HACTO-
€B M OTBapOB HEPEJIKO MEMIaeT OOHAPYKEHHUIO JPYTUX UHTPEIUEHTOB.
[ToaTomy maeHTHUKAIMA JOIDKHA MTPEAIIECTBOBATh AKCTPAKIINS HITH
pasneNeHre KOMIIOHEHTORB C IIOMOIIBI0 OYMa)KHOM, TOHKOCJIOMHON HITH
JIPYTUX BHUIIOB XpoMarorpadum.

3.7.3.2. Konuuecmeennulii ananus

[IpuMeHeHre TUTPUMETPHUUECKUX METOJOB OCHOBAHO Ha OCOOCH-
HOCTAX (PM3MYECKUX W XUMHUYECKHUX CBOMCTB WHTPEIHEHTOB, BXOMSIIIX
B cocraB JI®D, mpudeM, dem OOJBINIE CXOACTBA B 3TUX CBOHCTBAX, TEM
TpyAHEE C JOCTATOYHON TOYHOCTHIO OCYIIECTBHUTH OIMPEACTICHUE KaXX I0-
ro u3 KoMIoHeHToB. [Ipu ananuze JID, comepkaiivx TpU UHTPEIUEHTA
u Oolree, penKo ymaeTcsl HaTH €IUHBIN METOJ, TIO3BOJIIFOIINN OTIpeie-
JIUTH BCE KOMIOHEHTHI. [103TOMY HCHONB3YIOT codeTaHhe HECKOIBKHX
METOJIOB, OCHOBBIBAsICh HA 0COOEHHOCTSIX TAKUX (PH3HMUYECKUX U XUMHIYe-
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CKHX CBOWCTB HHTPEIUEHTOB, KaK PACTBOPUMOCTD, KHCIIOTHO-OCHOBHEIE,
OKHCJINTEJILHO-BOCCTAHOBUTEIBHBIE CBOMCTBA, BO3MOXKHOCTH B3aHMO-
JEHCTBHS C pa3TUIHBIME TUTPAHTAMHU M PCAKTHBAMH.

KonuvecTBeHHBIM XUMUYECKUN aHATU3 JIEKAPCTBEHHBIX BEIIECTB B
MHOTOKOMITOHEHTHBIX CMECSX MOKET OBITH BBITIOJTHEH 0e3 pa3zeiIeHUs
KOMIIOHCHTOB CMECH HJTH TIOCIIE TIPEABAPUTEIHLHOTO Pa3ICIICHASI CMECH
Ha OTJEJIbHbIE KOMIIOHEHTHI.

3.7.3.2.1. Konuuecmeennviii ananus 6e3 pazoeneHust KOMNOHeHmMOo8 CMecu

TutpuMeTpuuecKuil aHaau3 JIEKapCTBEHHONW CMECH, BKJIIOYAIOIIEH
JBa MHTpeIueHTa u 0ojiee, MOXKHO BBITIONIHUTE 0€3 pa3/eleHns KOM-
MOHEHTOB. {151 3TOTO0 MOIOMPaIOT yCIOBHS, P KOTOPBIX OTpeee-
HHE OJHOTO KOMIIOHEHTa He MEIIaeT onpeeneHuto Apyrux. [Ipu satom
WCTIONB3YIOT TUTPUMETPHUIECKHE METO/BI, OCHOBAaHHBIE HA Pa3lIU4AN
CBOMCTB BEIIECTB, COMACPKAIIMXCS B CMecH (KHCIOTHO-OCHOBHBIX
CBOWCTB, KOHCTaHT KOMIUIEKCOOOpa30BaHMsl, MPON3BEICHUI PacTBOPH-
MOCTH H JIp.).

Yarre Bcero MpUMEHSIOT METOIbI, OCHOBaHHBIE HA OTHOBPEMEHHOM
TUTPOBAaHUHM CYMMBI IByX KOMIIOHEHTOB. 3aTe€M KOJIMYECTBEHHO OTIpe-
JENISIOT COepKaHue OTHOTO M3 ATHX KOMITOHEHTOB, UCTIONB3YS METO-
IIbI, OCHOBAaHHBIE Ha CBOWCTBAX, MPUCYIINX TOJIHKO JAHHOMY BEIIIECTBY.
Pacuer mpon3BOAT MO Pa3HOCTH MEXKAY KOITHYECTBOM MUILIHIIUTPOB
TUTPAHTOB (OMHAKOBOW MOJSIPHOCTH), 3aTPAUYCHHBIX Ha TIEPBOE M BTO-
poO€e TUTPOBaHHE.

Tak, IIpH HANMYMK B CMECH COJIEH OpraHHYECKHX OCHOBaHUH (ru-
JPOXJIOPUIOB, THAPOOPOMHIIOB, THIPOHOIM/IOB) U raJOT€HHI0B (XJI0-
PHIBI HATPUS, KaJKs) TUTPYIOT BHa4Yajge apreHTOMETPHUYECKH CYyMMY
THAPOTAJOTCHUIOB M TaJOreHUI0B (MHIUKATOp OpOMQEHOIOBbIH CH-
HHIA), @ 3aTeM METOIOM HEeHUTpaHU3aIui ONPEICIISIOT CBI3aHHYIO KHC-
nory (uaaukaTop derondranenn). ComeprkaHue raloreHnIa yCTaHaB-
JUBAIOT 110 PA3HOCTH.

OnvH W3 KOMIIOHEHTOB MOXKET OBITH OMpENeNieH OKHUCIHTEIHHO-
BOCCTaHOBUTENBHBIM METOIOM TIPHU OTCYTCTBHH B CMECH JPYTHX
OKHUCIISIOIIMXCS  KOMITOHEHTOB. [Ipon3BojHbie (EeHOTOB (pPe30pIiHH)
OTIPENEIISIIOT B CMECSIX OpOMaTOMEeTpUIecKuM MeTosoM. Eciii B cmecu
COIEPIKUTCA JIETKO OKHUCIISAIONIEECS BEMIECTBO, TO (PEeHOI BHAYAIIE dKC-
TParupyIoT d3PUPOM.

[TepBruHbIE apoMaTHYeCKHE aMHHBI (MPOM3BOMHBIC 7-aMHHOOCH-
30WHOM KUCIIOTHI, CyTb(haHUIAMHIBI) B OTCYTCTBHE IPYTHUX OKHCIISFO-

113



IIUXCS KOMITIOHEHTOB M30HMPATENHHO OMPENENSTIOT METO0OM HUTPHUTO-
METpHH. JTHUM K€ METOAOM TI0CIE MPEIBAPUTEILHOTO THIPHPOBAHUS
MOYKHO OIPEIEIISATh HUTPOIIPOU3BOIHBIC (JICBOMHUIIETHH), & TIOCIIE T'H-
JpOJIH3a — alle THIIAMHUHOIPOM3BOAHBIE (ITapareTaMo).

KoMrekcoHOMeTpHI0 MCTIONIB3YIOT TOT/A, KOTAA OIMH W3 KOMIIO-
HEHTOB CMECH MPEJCTaBIIIeT COOOM CONb KaJbIUs, MAarHus, IMHKA,
PTYTH WIH OPYTUX TSHKEIBIX METAIIIOB. ECH peiBapuTeNbHO IPYTUM
METOZOM OBbLTa OTTUTPOBAaHA CMECH COJIEH C ONMWHAKOBBLIMY aHHOHAMH,
TO YCTaHOBJIEHHOE KOMILIEKCOHOMETPHUYECKH KOIHYECTBO OJHOHN W3
COJIeH 3aTeM BBIYUTAIOT U3 CYMMBI KOMITOHEHTOB.

KucnorHo-0CHOBHOE TUTPOBaHHME CMECE OCHOBAHO Ha Pa3JIMuUU
KOHCTaHT JTUCCOLMAIMN KOMITOHEHTOB. [loaToMy maHHBIA MeTom HC-
TIOJIB3YTOT MTPH HAIMYHH B CMECH HECKOJIBKUX KOMITOHEHTOB C KUCIIOTHO-
OCHOBHBIMH CcBoMcTBamH. JnddepeHnnpoBanHOe TUTPOBAHUE CMECEH
KHCIIOT, OCHOBAaHHMH HITH MX COJIeH BO3MOXKHO, €CITM KOHCTAHTHI IUCCO-
[IHaIMA KOMITOHEHTOB CMeCH pazindarorcs He MeHee yeM B 1000 pas.

CryrneH4aroe KUCIOTHO-OCHOBHOE TUTPOBAaHUE, OCHOBAaHHOE Ha I10-
CJIEZIOBaTENILHOM OIPEeIEHHH KOMIIOHEHTOB CMECH B OIHOH Mpode ¢
WCTIONIb30BAHUEM PA3IIMYHBIX HHIUKATOPOB, MIPUMEHSIOT TIPU OIpee-
nernn KoMIoHeHToB JID, comepxamux KapOOHOBBIE KHCIOTHI M HX
COJIM B COYETAHUH ¢ OapOUTypaTaMy MM OPTaHUIeCKUMU OCHOBAHUS-
MH, aMHHOKHCJIOTHI B CMECH ¢ KHUCIIOTOH acCKOPOMHOBOM, HUKOTHHOBOM
U Jap.

Ilpu Hanmuuuu B cMecH TOJIbKO oaHoro JIB, mposBisromiero Kuc-
JIOTHBIE WJIM OCHOBHEIE CBOWMCTBA, TUTPOBAHHE OCYIIECTBISIOT COOT-
BETCTBEHHO aJKATMMETPHUECKUM WJIM AluJUMETPUIECKUM METOIIOM.
Br16op nHaMKaTOpa 3aBUCUT OT KOHCTAHTHI Jucconuanud. s THTpo-
BaHUS XJIOPOBOJIOPOJHOM KMCIIOTHI UCIIOJIBb3YIOT METHUIIOBBIN KPAaCHBIHU,
aMUHOKAIPOHOBOW — (peHON(TaNCHH, TITyTAMHHOBOH — OPOMTHMOJIO-
BBIM CHHUN U T.J. BapbupoBaHue MUHIAMKATOPAMHU BO3MOKHO TaKXe B
CIIEIYIONNX CITyqasx.

1. Ecnun cMmech CONEpKUT JiBa KOMITIOHEHTa, 3HAYUTENFHO pa3iu-
YaIOMIUXCA 110 OCHOBHOCTH, TO HCIIONIB3YIOT JIBa Pa3HBIX MHIUKATOpa
Y TIOCNIE[0OBaTeNIbHO TUTPYIOT BHAadaje OJWH, a 3aTeM BTOPOM WHTpe-
IUeHT. MOXXHO 1To1o0parh yCIOBUS ONpPEAENICHIsI CMECEei KUCIOT WIIH
ocHOBaHMH, pH pacTBOPOB KOTOPBIX OTIAMYAIOTCS ApYr OT Apyra. [lpu
TUTPOBAHUH CMECH KUCIIOT WJIK OCHOBAaHHM C pa3TNIHBIMHA KOHCTaHTa-
MH JUCCOIMAINN BHAYAJIe TUTPYIOTCS O0Jiee CHIIbHBIE KMCIIOThI (OCHO-
BaHmUs), 3aTeM OoJee cladble.
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2. Ecnu ovH U3 KOMIIOHEHTOB CMECH MPENCTABISIET COO0 KHUCIIOTY,
a Ipyroi — COITb WJIM OCHOBAaHIE, TO B OTHOW HABECKE BHAYAJIEe TUTPYIOT
KHCJIOTY, a 3aTeM CyMMY 00pa30oBaBIIeics CONH WM OCHOBaHUA. Pac-
YeT BBITIONHSIOT 10 PA3HOCTH KOJMYECTB 3aTPAYCHHBIX TUTPOBAHHBIX
PacTBOPOB KHUCJIOTHI U IIEIOYH.

3. Ilpu anammse cmecu JIB, omHO M3 KOTOPHIX HEPACTBOPHMO HIIH
MaJo paCTBOPHMO B BOJI€, HCIIONB3YIOT HECMEIINBAIONINECS UIIH CMe-
[IaHHbIE pacTBOpHUTENH (Boay u cnupt). [TogOupasi COOTBETCTBYOIINE
PaCTBOPHUTEIN W WHIMKATOPHI, MOYKHO ITOCIIE0BAaTEIFHO OTTUTPOBAThH
nBa JIB, nposBistolire KUCIOTHBIE UM OCHOBHBIE CBOMCTBA, HO UME-
OII[ME Pa3IMYHBIe KOHCTAHTHI IUCCOIHAIINH.

4. MeTonoM HEBOIHOTO TUTPOBAHUS MOXKHO KOJIMYECTBEHHO OTIpe-
nenaTh 0e3 pasfeneHus nByxkommoHeHTHbIe JID. [[ist sToro mucmons-
3yI0T /1Ba ciocoba. OnrH M3 HUX 3aKITI0YAeTCsl B TATPOBAHUH KaXKIOTO
WHTPEINEHTa B TOM PACTBOPHUTENE, B KOTOPOM IPOSBISIOTCS TOIBKO
€r0 KHCJIOTHBIE WITH OCHOBHEIE CBOMCTBa. Tak MOXXKHO OTIpeeNsiTh CMe-
CH KHCJIOTHI M OCHOBaHUSI, KHCIIOTHI M COJTM, OCHOBaHUS U coid. BTo-
poii crtoco0 ocHoBaH Ha TU((GepeHITNPOBAHHOM TUTPOBAHHUH B OITHOM
pacTtBoputesne oboux JIB, umerommx pasHple KOHCTAaHTHI HOHU3AIHH.
OTUM cocobOM THUTPYIOT CMECH OCHOBAaHUH C CONISIMH U CMECH OCHO-
BaHUi. [Ipy TUTPOBAHUM B Cpee JEAIHON YKCYCHON KUCIOTBI MOXHO
0e3 pasaerneHus oCIeI0BaTeIbHO OMPENEITh CMECh 0oJiee CHILHOTO
u OoJjiee c1aboro OPraHnIeCKOr0 OCHOBAHUS.

5. IlocnenoBarenpbHOE TUTpOBaHME ofAHON HaBecku JID BHauane B
BOJIHOM, a 3aTeM B HEBOAHOU cpeae MOXKET OBITh MMPHUMEHEHO, KOTa B
coctaB OuHapHo# JI® BXomsT ciabbie OCHOBaHUS (IIypHHOBBIC ajKa-
JIOUJIBI) U AJKAJOHIBI ¢ 0O0Jee CHIbHBIMH OCHOBHBIMH CBOMCTBAMHU.
Eciu JI® BKITFOUaeT MypHHOBBIEC aJTKAJIOMIBI U BEMIECTBA CIIa00KHCIIO-
ro xapakrepa (6apOHUTypaThl), TO MOCIIEAHUE OMPEACIISAIOT aIKaIuMe-
TPUYECKUM METOJOM IOCIIE MPEABAPUTEIBHOTO H3BICUCHUS d(PUPOM.
[lypuHOBBIE anKagouabl B TOM K€ HABECKE OMPEICISIIOT B HEBOJHOU
cpele — METOJIOM HEBOJAHOTO TUTPOBAHUS.

3.7.3.2.2. Konuuecmeenuviii anaius cmeceii nocie
NPeOsapUMenbHO20 Pa30eieHusl KOMHOHEHMO8
Paznenenue cmecu ¢ MOMOUIBIO SKCTPAKIIMM OCHOBAHO Ha Pa3IMuUU
pacTBOPUMOCTH KOMIIOHEHTOB B BOJIE U B OPraHUYECKUX PACTBOPUTE-
JIAX WA Ha Pa3IMuuU KUCIOTHO-OCHOBHBIX CBOMCTB. 1o aTOMY npuH-
ity JIB MoryT OBITE pactipeieicHbI Ha TPYIIITHL.
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Heopranmueckue BemiecTBa, Kak MpaBwiIo, HEPACTBOPUMBI B OpPTaHH-
YeCKHX pacTBoputelsix. OKCHIBI METaNIOB HEPACTBOPUMBI B BOJIE, HO
pacTBOpuMSBI B kKucinotrax. Cony OONBITMHCTBA HEOPTAaHMYECKUX KHACIOT
1 [IETOYHBIX, MIEIOYHO-3EMENbHBIX U TSHKEIIBIX METAIUIOB (32 HCKITIOUe-
HHEM CYJIb(HaTOB KAJIBIIUS U OapHst) XOPOIIO PACTBOPHMBI B BOJIE.

Opranndeckre KHCIOTHI anu(paTHdeckoro psiia, OKCHKUCIOTHI,
aAMUHOKHCIIOTHI, KaK IIPaBHIIO, PACTBOPUMBI B BOzE. ApoMaTrhyecKue
KUCIIOTHI (OEH30MHas1, CANUIMIIOBAsI, alleTUICAIUIIMIOBAs) TPaKTHYe-
CKH HEpacTBOPUMBI (Majio paCTBOPUMBI) B BOJIC U PACTBOPUMBI B Opra-
HUYECKUX PACTBOPUTEIISX.

Cony OpraHUYECKHX KHCIIOT (JMMOHHOM, YKCYCHOW, MOJIOYHOIA,
[IFOKOHOBOM, OCH30#HOM, CATHIINIIOBOI), HATPHEBBIE COIU OapOUTypa-
TOB, CyTb()aHUIIAMHJIOB PACTBOPUMBI B BOJIE 1 HEPACTBOPUMBI B TAKHX
OpTraHUYECKUX PACTBOPHUTEIAX, KakK XJIopodopm, ahup.

Bce opranmdeckrie ocHOBaHHSA OOBIYHO PACTBOPUMBI B OpTraHUYe-
CKHX pacTBOpUTENAX. HeKoTophIe M3 HUX Mallo PaCTBOPUMBI WIIH TTPaK-
TUYECKH HEPaCTBOPHUMEI B BOJIe. BONBITIMHCTBO OpraHNYecKuX OCHOBA-
HHI ¥ aJTKAJIONUI0OB PACTBOPUMBI B PACTBOPaX KUCIOT (¢ 00pasoBaHHEM
coseit).

Conn opraHr4YecKuX OCHOBAHUHN XOPOIIIO PACTBOPHMEI B BOJE, dTa-
HOJIE W, KaK MPaBHIJIO, HEPACTBOPUMEBI B TAKUX OPTaHUYECKUX PaCTBO-
puTenaX, Kak 3¢gup, xjaopopopM. HekoTopsie U3 coneil opraHuIecKux
OCHOBAaHHUH, B TOM YHCIIC AJIKaIOHI0B (KOKarHa THAPOXJIOPHI, ITaraBe-
pHHA THIPOXJIOPHI), PACTBOPHMBI U B BOJIE, U B XJI0podopme.

DeHOJIBI PACTBOPUMEI B IIEIOYax ¢ oOpasoBanueM (heHomaToB (de-
HOKCHJIOB). IIpocThie OMHOATOMHBIE M JIByXaTOMHbIE (DCHOJBI JIETKO
pacTBOpuMEI B Bozie. DeHONbI OoJiee CIIOKHON XUMHUYIECKOH CTPYKTY-
PBI, KaK IIPaBHIIO, B BOZIe HEPACTBOPUMEIL. HekoTopble azoTconeprkarime
coenuHeHus (CyIb(paHUIaMUIbI, AJTKHIYPEUIBI CYITbGOKUCIOT, IIHKIIH-
YEeCKHE YPEH/Ibl) PACTBOPUMBI B IIEI0YaX ¢ 00pa30BaHUEM HATPUEBBIX
COJIEH.

Opranndeckue BEMECTBa, HE 00pa3yIoIIUe CONECH C KHCIOTaMH U
1iesoyaMu (IPOU3BOIHBIC CIIOKHBIX 3DUPOB, YPETAHBI, AIIUKIHYCCKHIE
yPEH/Ibl, alleTaMUHOIPOU3BOIHBIE, TEPIICHBI), OOBIYHO HEPACTBOPUMBI
(TpymHO pacTBOPHMBI) B BOJC U PACTBOPHMBI B OPIraHHYECKHX PACTBO-
pUTeINsX.

Nmerotcs rpynnel opranudeckux JIB, KOTopble 04eHb Majio PaCTBO-
PHMBI U B BOJIE, U B OPTAaHUYECKUX PACTBOPHUTEISX (IPOM3BOIHBIC HU-
tpodypana, 4-0OKCHKyMapHHa, yparuia).
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Pa3znuyarorcs 1mo pacTBOPHMOCTH IPUPOIHBIE OMOTOTHYECKH AKTHB-
HbIE BemiecTBa. [Ipenaparsl cepIedHbIX TNIMKO3HUIOB Majlo PaCTBOPUMBI
WM TIPaKTHYECKHA HEPACTBOPUMBI B BOJIe 1 B ddupe. [Ipakrnyecku He-
PacTBOPHMEI B BOJIE MTPETaparhl CTEPOUTHBIX TOPMOHOB. BOJIBIIMHCTBO
Y3 HUX PacTBOPUMO B PACTUTENHHBIX MacllaX M B 3TaHOJIe. BuTaMuHBI
[0 PacTBOPUMOCTH PA3AEIAIOTCS Ha JABE TPYIIBI BOJAOPACTBOPUMBIC
U JKUPOPACTBOPUMBIC. AHTHOMOTUKH (JICBOMUIICTHH, (PEHOKCUMETHII-
NCHUIWLIMH, TPU3e0(YIbBHH, SPUTPOMHUIIMH) MAJIO PACTBOPHMBI HITH
MPaKTHYECKHA HEPACTBOPHUMEI B BoJle. HarpueBsie 1 KaneBbIe CoNn aH-
THOWOTHKOB, a TAKXKE UX COJIH C XJIOPOBOXOPOIHOM, CEPHON KHCIIOTOH,
Kak MMPaBUIIO, XOPOIIO PACTBOPUMBI B BOJIC, HO HEPACTBOPUMBI (Majio
PacTBOPUMBI) B OPraHMYECKUX PACTBOPHTEIIAX.

Ucnonp3ys ykazaHHoe paziauuue B pactBopumoctd JIB, MoxHO
OCYIIECTBHUTH pa3JieieHne KOMIIOHEHTOB JID crnenyrommuMy MeTonamMu.

1. Ilpn wammumm B cMecu JIB, Xopommo pacTBOPUMBIX B BOIE U
MPaKTHYECKNA B HEH HEPACTBOPHUMEIX, pa3zelieHHe OCYIIECTBISIOT 00-
paboTKoOit cMecH BOoJoH ¢ mocieayomuM GuiasTpoBanueM. Ha ¢puibrpe
OCTarOTCS HEPAaCTBOPHMEIE B BOJIE BEUIECTBA. TaK MOXKHO OTAEISATH OT
JIPYTUX WHTPEANECHTOB PAaCTBOPHMEIE B BOJE€ HEOPTaHWYECKUE COJIH,
COJI OPTaHMYECKHUX KHCIIOT, COJNH a30TCOMEPKAIIUX OPTaHHMYeCKHX
OCHOBAHM.

2. JIB, pacTBOpHMBIE B OPraHUYECKUX PACTBOPUTEIAX, HE CMEIIHBa-
IOIIKXCS ¢ Bomoi (xmopodopM, 3hup), MOXKHO oTHesTs oT JIB, Hepac-
TBOPUMBIX B 3THUX PACTBOPHUTEISIX. Pa3/enenre BBIIOMHSIIOT MyTeM dKC-
TpaKuy XJI0podopMoM 1 dhupoM. Tak MOXKHO OTHENATH apoMaTHYe-
CKHe KHCJIOTHI ¥ OPTaHUYECKHE OCHOBAHUS OT COJIEH HEOPTaHUIECKUX U
OPTaHMYECKUX KUCIIOT, & TAKXKE OT COJIEH OPraHNIeCKUX OCHOBAHUH.

3. JIB, pacTBOprMBbIE B OPTraHUIECKUX PACTBOPUTEISX, MOXKHO OT/Ie-
JISATh OT HEKOTOPHIX aln(aTHIECKUX KUCIOT U MPOU3BOAHBIX (DEHOJIOB.
[Tocnenane HEOOXOAMMO TPEIBAPUTEILHO MEHCTBHEM IEI0UYCH Tpe-
BPaTUTh B BOXOPACTBOPUMEIE peHOKCHUABI ((peHOoIAThI). 3aTeEM pacTBO-
pHTENEM, HE CMEMIMBAIOIIMMCS C BOIOH (XITOpodhOpMOM HiIH dPHPOM),
u3BiekaroT JIB, pacTBOpUMBIE B 3TUX PaCTBOPUTEIIAX.

4. llna oraenenus JIB, pactBopuMbIX B Xiopodopme win ddupe,
OT OpPraHMYECKUX OCHOBAaHWH IMOCIEIHHE TPEABAPUTEIHFHO HEUTpan-
3yIOT KucinoTamu. [lomydeHHbIE COTM OCHOBAHUIN OCTAIOTCS B BOTHOM
pacTBope.

5. Conmu opraHrdecKuX OCHOBAHHH MOYKHO IIPEIBApUTEIIBHO TIpe-
BpaTUTh B OCHOBAHHS ITyTeM HEHTpaIH3alMK CBI3aHHBIX KUCIIOT IIIe-
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nogamu. OOpasyronmecs: OpraHndecKue OCHOBAHUS 3aTeM DKCTparu-
PYIOT XJI0pOo(hOpMOM HITH dPHPOM.

Ecam, mone3ysick OnMMCaHHBIME METOAAMH, yAAeTCS KOINYECTBEH-
HO pa3IeauTh KOMIIOHEHTH CMECH, TO KKIBIA U3 HUX 3aTEM OTIpeJie-
JISOT TEM WM UHBIM TUTPUMETPHUECKUM MeToaoM. [Ipu pa3genennn
cMeceid, colep KamuX TPy KOMIIOHEHTa U 0oJiee, HepeaKo MOaydaroT-
Csl IBYXKOMIIOHEHTHBIE DKCTPAKTHI BEIIECTB C OJUHAKOBOW PacTBO-
puMocThio. VX aHamM3UpYyIOT METOaMU OCAXACHUS WU KHUCIOTHO-
OCHOBHOTO THUTPOBaHHA, MOCIENOBATEIFHO OMpPENesss KaXIblid H3
KOMIIOHEHTOB.

Crnenyet y4uTsIBaTh, 4T0 JIB, Maso pactBopuMble B BOjie WX B Op-
TaHMYECKOM PACTBOPHUTEIIE, YACTUIHO M3BJIEKAIOTCS BMECTE C OTAEsIe-
MBIM KOMIIOHEHTOM. DTO HEPEAKO HE JAaeT BO3MOXKHOCTH BBITIOTHHTH
KOJIMYECTBEHHOE pasfelieHne cMecu. HeoOxommMo Takke oOparnarh
BHUMaHHUE Ha OTCYTCTBHE NMPUMECH BOIBI B OPraHUYECKOM PaCTBOPH-
tene. Paznenenue cyxux JI® TakuM pacTBOpUTesieM NPUBOJUT K 4a-
CTUYHOM sKcTpakiuu JIB, pacTBOpUMBIX B BOJIE.

ITocne uszBneuenus: JIB opraHud4ecKUM pacTBOPUTENIEM IOCIEN-
HUY OOBIYHO BHAUYalle YNAJAIOT, a 3aTeM MPOBOIAT TUTpoBaHue. Op-
raHUYEeCKWE OCHOBAHWUSA, B T. Y. OCHOBaHUS alKaJIOMIOB H3BJIEKAIOT
13 cMmecelt ximopodopMoM. PacTBOpuTENh OTTOHSIOT, OCTAaTOK PacTBO-
PAIOT B BOJIE WJIM B 3TAHOJIE U TUTPYIOT XJIOPOBOIOPOTHON KHUCIOTOH,
WCIIONIBb3YSl WHIUKATOP, COOTBETCTBYIOMINHA KOHCTAHTE JMCCOLAAIIAN
OCHOBAHWS.

KonuuecTtBeHHOE OmNpeesieHHe METOIOM HEUTpau3allui HEKo-
TOPBIX CMECEM, COIePIKAIINX COJH OPTraHWYECKUX KHCIIOT M COIU Op-
TaHWYECKUX OCHOBAHWM, BBIMONHSIOT B MPHUCYTCTBHUU OPTraHUYECKHX
pactBoputeneii (xnmopodopma, sdupa). ITocneanne U3BIEKAIOT BHIIE-
JSIONIYIOCS OPTaHWYECKYIO KUCIIOTY WM OPTaHHYeCcKOe OCHOBAHHE B
mporiecce TUTpoBaHus. V3BredeHne HEOOXOMUMO, TaK Kak, MpPOSIBIISS
KHCIIOTHBIEC WJIM OCHOBHBIE CBOWCTBA, OHU MOT'YT TIOBIUSTH Ha PE3YITh-
TaThl TATPOBAHUSI.

Ecmu B cMecu comepikarcst THAPOXIIOPH] OPTaHMYECKOTO OCHOBAHUS
M HEOpPraHWYEeCKasi KUCIIOTa, TO BHAYAJIEe TUTPYIOT CyMMY KHCIOT (CBs-
3aHHOM M CBOOOJHO#). 3aTeM OTICIBHO TUTPYIOT XJIOPOBOIOPOIHYIO
KHCJIOTY, CBSI3aHHYIO C OPraHHYeCKHM OCHOBaHHMEM, apreHTOMETpHYe-
CKUM METOAOM T0 XJopua-uony. ConepkaHue pacCUMTHIBAIOT 10 paz-
HOCTHU M3PACXOJOBAaHHBIX TUTPOBAHHBIX PACTBOPOB THIPOKCHIA HATPHS
W HUTpaTa cepedpa OMMHAKOBOW MOJISIPHOM KOHIICHTPAIIHH.
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3.8. Xummuecknme metopabl onpepeneHusa
NeKapCTBe€HHbIX BelecCTB

MGTOI[I/IKI/I, OCHOBAHHBIC Ha HCIIOJIIB30BAHHUHN XHMHYCCKHX MECTO-
108, BkmoueHsl B OPC u ®C (PCIT). Hanbosee MUAPOKO I KOJIHIE-
CTBCHHOT'O OIIPEACICHUA JIB IMPUMCHSAIOT TUTPUMETPUICCKUE METOAbL
aHann3a. 3HAYUTEILHO PEKE MUCIOIB3YIOT TPaBUMETPUUSCKIN METO,
ra3oMeTpUUYECKUNA METO U DJIEMEHTHBIA aHAJIN3.

I'paBuMeTpHUYECKHIT METO OCHOBAH HAa H3MEPEHUH MaCCHI BeIIle-
ctBa. CyIIHOCTh OMpeAETIeHUSI COCTOUT B MOCIIEAOBATEIFHOM BBIIION-
HCHUHN PCAKIUHN OCAXIACHUA, OTACIICHUH, BBICYIIMBAHWU W B3BCIIINBA-
HUU ocajka. I'd pexkoMeHAyeT I'paBUMETPUIO IJIsl KOJUYECTBEHHOIO
orpenenenns 0apOUTyparoB, coyeil XuHNUHA, Apyrux JIB B Buge opra-
HUYECKUX OCHOBAaHUI MJIM HEPACTBOPUMBIX B BOZIE IPOAYKTOB PEAKIINU
(muKparoB, KPEMHEBOIB(PPAMATOB U 1p.).

TI'azomeTpuyeckuii MeTOA OCHOBAaH Ha B3aUMOJEWCTBUU HCIIbI-
Tyemoro JIB ¢ morioTUTENbHBIM pacTBOPOM, COAEPKAIIUM KOIUYE-
CTBCHHO p€arupyromue ¢ HUM KOMITIOHCHTEI. HpI/IMeHSII-OT JJIA OIIpe-
nenenus ra3000pasueix JIB (Kucioposd, OKCHI a30Ta, MHKIOIPOIaH

u ap.).

3.8.1. Ocaoumenvrnoe mumposanue
ApreHToMeTpHusi OCHOBaHA Ha PEAKIIUAX OCAXKICHIHSI TaIOTCHUIOB
(Hal") TuTpoBaHHBIM pacTBOPOM HHUTpaTa cepedpa:

Hal- + AgNO, — AgHal{ + NO,-

[Ipr mpSAMOM apreHTOMETPHYECKOM THTPOBAHUH HCIIOJNB3YIOT HH-
JMKATOp Xpomar Kajus (MeTox Mopa) uin aacopOIHOHHbIE HHIMKATO-
ps1 (MeTon Pasmuca). IIpu odparHoMm THTpoBaunu (Metox domasrapma)
WHIMKATOPOM CITY’KaT jKeJIe30aMMOHHUEBBIE KBACIIBI, @ H30BITOK HUTpA-
Ta cepebpa ONPENENAIOT POAAHOMETPUIECKIM (THOLMAHATOMETPHYE-
CKHM) METOIOM.

TuonmaHaTOMETPHsI OCHOBAHA HA PEAKIINH OCAXKIEHHS HOHA Cepe-
Opa THOLMAHATOM aMMOHUS (MHIMKATOP — YKEJIe30aMMOHHEBBIE KBAC-
IIBI):

AgNO, + NH,CNS — AgCNS! + NH,NO,

3NH,CNS + FeNH,(S0,), - Fe(CNS), + 2(NH,),SO,
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MepKypuMeTpHsi OCHOBaHa Ha 0OPA30BaAHMH MAJIOJANCCOLMUPO-
BaHHBIX coenuHenuii prytu (I1):

Hg? + 2Hal- — HgHal,

[Ipu TUTpOBaHHUHU XJIOPUIOB HHIUKATOPOM CITYXKUT TU(EHUIKapOa-
3un win audeHnKapoa3oH:

H : : H
H\ \ /

— N—N N—N
N N\ ng+ \ /
20:< H T o) ,_,,—Hg.\\ o)
N=N N=N"""" TTN=N

AndeHnnkap6asoH

[Ipu TUTpOBaHMK MOIUIIOB KOHEUHYIO TOUYKY TUTPOBAHMS yCTaHABIIH-
BAIOT I10 BBINAJICHHIO KpacHoro ocaika nomuzaa prytd (1) Bcnencrue pas-
pYyLIEHHUs 00pa3yIOIEeTocs PY TUTPOBAHUH TETPANOIOMEPKYPAT-HOHA:

Hg* + 4l-= [Hgl |*
Hg> + [Hgl ] = 2Hgl 4

MepkypoMeTpusi — METOJI OIPEICIICHUS TaIOTCHUIOB, 00pa3yro-
IMX MaJopacTBOPUMBIE coeanHeHus ¢ karnonamu pryTH (1). Turpan-
ToM ciyxut pactBop Hg,(NO,),, unauKaTop — THOLMAHAT Kene3a, Ko-
TOPBIN 00ECI[BEYMBACTCS B TOUYKE YKBHBAJICHTHOCTH BCIICIICTBHE 00pa-
3oBaHus THoNMaHara prytu (1):

Hg,* + 2Hal- — Hg,Hal
2[FECNS]* + Hg,? = Hg,(CNS), + 2Fe**

3.8.2. Kucnomno-ocnognoe mumposanue (memoo Heiimpanuzayuu)

3.8.2.1. Tumposanue 6 800HOI cpede
ANMIAMETPHUSI HCTIOJB3YeTCs JJIs ONPECICHUST HATPUEeBBIX (Ka-
JIMEBBIX) COJIEH HEOPTAaHUUECKUX U OPTaHUYECKUX KUCIIOT, & TAKKE Op-
ranudeckux ocHoBanuii (RN). Turpant — pacTBop XJI0poBOIOPONHOM
KHUCJIOTHI:
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R-COONa + HCl - R—COOH + NaCl

R,N + HCl — [R,N] HCI

AJIKATMMETPHS UCTIONB3YETCS JUIS ONPEICIICHUS] HEOPTaHIMUECKUX
W OPraHMYeCcKUX KHUCJIOT, & TAKXKe COJed OpraHMYeCKUX OCHOBaHHUM C
Pa3INYHBIMUA KUCIIOTAMH:

HCI + NaOH — NaCl + H,O
R-COOH + NaOH — R-COONa+ H,0

[R,N] HA + NaOH — RN + NaA + H,0

KocBennasi (3amMecTHTe/IbHAsl)) HeHTpajau3anMsi OCHOBaHA Ha
peakuuu Ocax<IcHWs1 MOHAMHU cepebpa OpraHMYEeCKHX OCHOBAaHHMI,
COJIEpIKalIUX B MOJIEKyJIe BTOPHYHYIO aMUHOTPYIIY WK MEpKamTo-

Ipyniry:
>NH + AgNO, — >N-Ag{ + HNO,

R-SH + AgNO, — R-SAgl + HNO,

BrigenuBinyrocss KUCIOTY THTPYIOT aNKAITUMETPUIECKAM METOIOM.

OKcUMHBIH MeTOJ TaKXe OCHOBAaH Ha KOCBEHHOM HeHTpain3anuu
SKBHBAJICHTHOTO KOIMYECTBa XJIOPOBOJOPOIHOW KHUCIIOTHI, BBIJEIHB-
IIeics mpu B3aMMONIEHCTBIY THAPOKCHIIAMIUHA THIPOXJIOPHIA C KETO-
TTPOW3BOTHBIMH

>C=0 + NH,0H-HCl — >C=N-OH + H,0 + HCl

3Tepl/l(l)l/ll(al.ll/lﬂ B COUCTAaHHUHU C aHKaJII/IMGTpI/Ieﬁ HUCIIOJIB3YCTCA TPpU
OIpeACJICHUN CIIUPTOB U (beHOJ'IOB. Hx ALCTUIIUPYIOT YKCYCHBIM aHI'U-
ApuaoMm, a €ro H30BITOK TUAPOJIU3YIOT 10 YKCYCHOfI KHCJIOTBI, KOTOPYIO
3aT€M OTTUTPOBBIBAXOT PACTBOPOM I'MAPOKCHIA HATPHUA:

R-OH + (CH,C0),0 — R-O-COCH, + CH,COOH
(CH,C0),0 + H,0 — 2CH,COOH

CH,COOH + NaOH — CH,COONa+ H,0O

[TapannensHO BBHINOMHIIOT KOHTPOJIBHBIN OIBIT C TEM K€ KOJIHYe-
CTBOM YKCYCHOTO aHTHJpHJA.

121



I'maposm3 cJI0KHBIX 3QHPOB B COYETAHHU C alUAUMETPHEH.
CroxxHbIe 3(¢HUPHI THAPOIHU3YIOT TUTPOBAHHBIM PACTBOPOM THIPOKCHIA
HaTpHsi, U30BITOK KOTOPOTO TUTPYIOT XJIOPOBOAOPOIHOM KHCIOTOM:

R-COOR, + NaOH — R-COONa+ R —OH

NaOH + HCl — NaCl + H,0

T'umponn3 MOXKET OBITH BBITIOJTHEH B KUCJION Ccpene:
H,SO,
R-COOR, + H,O ——— R-COOH + R ~OH
O06pa3oBaBIIyIOCS TIPH THAPOIIA3E OPTaHUICCKYIO KUCIOTY MOYKHO
U3BJIeYb 3(UPOM U OTTUTPOBATH AJIKATUMETPHUUESCKHM METOIOM.

111.8.2.2. Tumposanue 6 cmewannvix pacmeopumensix

Hcnone3yror B Tex ciiydasx, korna JIB mioxo pacTBopsoTcs B BOJE
WITH BOJHBIE PACTBOPHI HMEIOT ¢1a00 BBIpAKCHHBIE KMCIIOTHBIE (IIes10Y-
HEbIe) cBolicTBa. OHM YCHIMBAIOTCSA B IPUCYTCTBHHM dTaHO A (aIleTOHA).

TutpoBanue B BOAC B IPHUCYTCTBUM HECMCIIUBAIOIIMXCS C HEH
a¢upa win xja0podhopMa UCIONIB3YIOT JIJIs U3BJICUCHHS OPraHUUYECKOTO
OCHOBAaHUS WM KUCJIOTHI U3 BOIHOM ()a3bl, YTO UCKIIFOYACT UX BIUSIHUC
Ha Pe3yJIbTaThl THTPOBAHMSI.

3.8.2.3. Tumposanue 6 cpede He6OOHbIX pacmeopumeinei
(nesoonoe mumposanue)

Merto/ TI03BOJISIET KOJHMYECTBEHHO ONPE/ICIUTh OPTaHHUECKUE Be-
IECTBA, MPOSIBIISIONINE B BOJAHOM cpejie OueHb cliabble OCHOBHBIE HITH
KUCJIOTHBIE CBOWCTBA. B KauecTBe TUTPAHTOB UCIONB3YIOT PACTBOPEI
CHJIBHBIX KHCJIOT WU CHJIBHBIX OCHOBaHHH.

Hesoanoe tutpoBanue opranuyeckux ocHopanmii (R,N) u ux
coneit (R;N-HA) BbINONHAIOT, UCHIONB3Ys B KadeCTBE pacTBOpPUTEIEH
0e3BOJIHBIE YKCYCHYIO KHUCIIOTY, YKCYCHBIH aHTHJIPH], MYpPaBbHHYIO
KUCJIOTY WJIM MX COUYCTaHWsl. TUTPAHTOM CIIY>)KUT PacTBOpP XJIOPHOM
KUCJIOThI, HHAWKATOPaMH — KPHCTAUTHYECKHH (PUONETOBBIH, Tpomeo-
nuH 00, METHIIOBBIN OpPaHIKEBBIM.

TuTtpoBaHue c1a0bIX OPraHMYECKUX OCHOBAHUH XJIOPHOW KUCIOTOH
B CpeJie JIeNsTHOW YKCYCHON KHCIIOTHI BKITIOYAET HECKOIBKO ATAIOB!

1. PactBopenne HCI O4 B JIEIAHON CH3COOH:

HCIO, + CH,COOH = CH,COOH,* + CIO,-
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2. Pacropenue ocnosanus (R,N) B nensnoit CH,COOH:
RN + CHSCOOH — [R3N H]* + CHSCOO
3. B3aumopeiicTBue alleTOHUN- U alleTaT-uOHOB:

CH,COOH,* + CH,COO- — 2CH,COOH

4. B3anmopelcTBHE TPOTOHUPOBAHHOTO aMUHA C XJIOPaT-HOHOM:
[R,NH]" + CIO,”— [R,NH]*-CIO,~

RN +HCIO, - [R;NH]*-CIO,"

Ouenb ciabblie opranuueckre ocHoBanus (pK>12) HeoOxoxaumo TH-
TPOBAaTh XJOPHOM KUCIIOTOH B cpene ykcycHoro anruapuaa (YA), T.K.
OH OoJiee aKTUBHO (YeM JIesiHas YKCYCHas KUCIIOTa) yCUIINBAET OCHOB-
HBIE CBOWCTBA AMUHOB.

1. Baumoneiicteue HCIO, ¢ VA:

HCIO, + (CH,C0),0 = (CH,CO),0H* + CIO,-
2. Pactopenue amuna (R,N) B VA:
RN + (CH,CO),0 = RNCH,CO* + CH,COO"

ayemunui-uoH
3. B3anmMonelicTBIE KHCIOTHI C OCHOBAHUEM:

(CH3CO)20H+ + CHSCOO = (CH3CO)20 + CH3COOH
4. B3auMoeicTBre aleTUINH-HOHA ¢ XJIOPaT-HOHOM:
RSNCHscO+ + Cl 04‘ + CHSCOOH - [R3N H]*-Cl 04‘ + (CH3CO)20

R,N +HCIO, — [R;NH]*-CIO,"

Conu OpraHUYeCKUX OCHOBaHHI C TaJOreHOBOJOPOJHBIMU KHCIIO-
tamu (R,N-HX) NposiBIAIOT KMCIOTHBIE CBOWCTBA Jlake B HEBOIHOM
cpene. TTosTomy ux TUTPYIOT B TprcyTcTBuM arerara prytu (I1), xo-
TOPBI HEUTpPAU3yeT TAJIOTCHIPOU3BOAHYIO KUCIOTY. MaoauccoIu-
upoBanHble ragorenuarpl prytu (HgX,) n (CH,COO),Hg He memaror
onpeneneanto. OOpa3yronuiics areTar OpraHudecKoro OCHOBAHUS OT-
TUTPOBBIBAIOT XJIOPHOH KHUCIIOTOH:

2R,N-HX + (CH,CO0),Hg — HgX,, + 2[R,NH]*-CH,COO
2[R,NH]*CH,COO"+ 2HCIO, — 2[R,NH]*-CIO,~ + 2CH,COOH
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HeBomHoe TuTpoBaHIE raJloreHOBOIOPOIOB MOJKET OBITH BHITIOTHE-
HO 0e3 mo0aBIIeHNs aneTara pTyTH, €CIIH B Ka4eCTBE MMPOTOT€HHBIX pac-
TBOpPUTENIEH HCIOIB30BaTh OE3BOMHYIO MYPaBBUHYIO KHCIIOTY B IIPH-
CYTCTBUH YKCYCHOTO aHTHIPH/IA.

HeBogHoe THTpOBaHHME OPraHUYECKHUX BeleCTB, MPOSIBJISIONINX
KHCJIOTHBIE cBoiicTBa ((peHosbl, GapOUTyparhl, KapOOHOBBIE KHCIIOTHI,
Cynb(haHIIAMHJIBI U JIP.) BBIMOIHSIOT, HCIIONB3Ys B KAQYECTBE PACTBOPUTEIIS
TMETHI(GopMaMIIT WA €0 CMeCh ¢ OeH305I0M. TUTPaHTOM CITYKHT pac-
TBOP THIPOKCH/IA HATPHS B CMECH METAHOMA 1 OEH30J1a WK PACTBOP METH-
JaTa Hatpusl. B kauecTBe MHAMKATOpa UCIONB3YOT TUMOJIOBBIA CHHHH.

R-OH + O=CH-N(CH,), - R-O~ + O=CH-NH*(CH,),
R-O-+ CH,ONa—» R-ONa+ CH,O-

CH,O + O=CH-NH*(CH,), - CH,OH + O=CH-N(CH,),

CymmapHo Tmporiece Helrpanusaiuu (PeHoaoB (C€HOIOB) MOXHO
MpeaACTaBUTH TaK.

R-OH + CH,ONa— R-ONa+ CH,OH

3.8.3. Okucrumensno-6occmanogumenvHoe mumposanue
HopomeTpusi — MeTo, OCHOBAaHHBIM HA OKUCIUTEIBHBIX CBOMCTBAX
HO0Ja U BOCCTAHOBUTEILHBIX CBOMCTBAX MOIUI-UOHOB:

|+ 2e — 2I-

2-—2e -1,

Tutpant — pacTBop Hona (MHIUKATOP — KPaxMal) HCIONb3YOT JUIs
MPSIMOTO TUTPOBAHUS HEOPTaHUIECKUX H OPTaHUYECKHX BEIECTB, CIO-
COOHBIX OKHCIISITHCA TN 00Pa30BBIBATEH C HOJIOM MPOIAYKTHI IPHCOEIN-
HEHUS WU 3aMenieHus. Vcnoiap3yoT Takke 00paTHOe HOJAOMeTprde-
ckoe tutposanue. [Ipu 3ToM n30bITOK noaa TutpytoT 0,1 M pacTBOpom
THOCYNb(haTa HATPUS:

|, +2Na,S,0, - 2Nal + Na,S,0,
BoccranoBurensHBIC CBOMCTBA noapaa Kajiusad HCIOJb3YHOT JIA
KOJIMYECTBEHHOI'O ONPEACIICHNA BECUICCTB, 06naz[afonmx OKHCIIUTCIIb-

HBIMU CBOHCTBaMH. BriaenuBieecs: 3KBUBaJICHTHOE KOJIMYECTBO HMOAA
OTTHTPOBBIBAIOT TUOCYIb(ATOM HATPHSL.
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Hcnone3yroT Takke COYeTaHHe PeakiMu 3amelneHus (monydeHue
HEPAaCTBOPUMBIX B BOJIE MOHO-, JIH- M TPUHOANPOU3BOIHBIX) U o0Opar-
HO# HoguMeTpun. Moanpon3BoHbie OTHUIBTPOBLIBAIOT, a B (PUIIBTpa-
TE OTPEIEIIAIOT H30BITOK THTPOBAHHOTIO PACTBOPA HOA. AHATIOTHYHBIM
00pa3oM MCHONB3YIOT peaKiuio 00pasosanus nonuuoauaos [RN]-HI-I,
OpraHMYeCKUX OCHOBaHMH. [Ipy BBITIOJHEHUH ONPEIEIICHUS HEOOXOIH-
MO YUYHTBIBATh BiHssHUE pH cpebl.

HoaxsiopoMeTpust — OTIMIAETCS OT HOJAOMETPHUH UCIIONIB30BAHUEM
B KayecTBE THTPAHTa HE PacTBOpa Moja, a 0olice yCTOMYMBOIO pac-
TBOpPa HOAMOHOXJIOPHIA. AHAJOTHYHO MOy HOIMOHOXJIOPH 00pasy-
€T MOANPOU3BOIHBIE OPIraHMYECKUX OCHOBaHWiA. V30BITOK THUTpaHTa
YCTaHABJIMBAIOT HOJOMETPHYECKH:

ICl +KI —>|2+KCI

|, +2Na,S,0, > 2Nal + Na,S,0,

HMonaromeTpus OCHOBaHA HA OKUCIICHUH OPraHUYECKUX COEAMHEHU I
nozaaroM Kajusi. VI30bITOK TUTpaHTa yCTaHABIMBAIOT HOJOMETPUYUECKH

K10, + 5KI + 6HCl — 31, + 6KCl + 3H,0

Bpomaromerpusi (OpomMua-OpoMaToMeTpHsi) OCHOBaHa Ha MCIIOJIb-
30BaHUH OKHUCJIMTEIBHBIX CBOMCTB MJIU peaKknuun 3aMCIICHUA (HOHy‘-Ie'
HHE MOHO-, /I- WIH TPUOPOMIIPOM3BOIHBIX) 3a CUET 00pa3yrOIIEerocs
cBoOOIHOTO OpoMa!

KBrO, + 5KBr + 6HCl — 3Br, + 6KCl + 3H,0

Wunmkaropamu mpu IpSIMOM THTPOBAHHUH CITYKaT a30KpacHTeNH, KO-
TOpBIE 0OECIIBEUMBAIOTCS OPOMOM B 9KBHMBAJICHTHON TOUYKE (METHIIOBBIMA
KpacHblIif). B ciydae 06paTHOro THTPOBaHHUS SKBHBAJICHTHYO TOUKY YCTa-
HABITHBAIOT HOJIOMETPHIECKH 10 U30BITKY THTpaHTa (Opomara Kajusi).

IlepmaHranaToMeTpus OCHOBaHA Ha FCIIOIF30BAaHIH OKHCIUTEINh-
HBIX CBOWCTB THTpPaHTa — IEPMaHTaHaTa KaJlvs B KUCJIOH cpejie:

MnO,” + 8H* + 5& > Mn** + 4H.,0

WHIUKAaTOPOM TIPH MPSMOM THTPOBAHUH CITY’KHT CaM THTPaHT (Io-
SIBJISIETCSI PO30BOE OKPAIIUBAHKE), @ IPH 0OPaTHOM TUTPOBAHUH H30bI-
TOK THTPAHTa YCTaHABIMBAIOT HOJOMETPUIECKUM METOIOM.

IlepuMeTpusi OCHOBaHA Ha HCIOJIb30BAHHH OKHCIHUTEIbHBIX
cBoiicTB THTpaHTa — coiu tepus (1V), KoTopelii B KUCIIO# cpene Boc-
cranaBnuBaetcs a0 uepus (111):
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Ce*+e — Ce*

Wunukaropom cirykar qudeHuIaMuH, o-QeHaHTPOIIMH, a Py 00part-
HOM THTPOBAaHMH M30BITOK TUTPAHTA yCTAHABIUBAIOT HOJOMETPHUYCCKH:

2Ce(SO,), + 2KI — I, + Ce,(SO,), + K,SO,

3.8.4. Komnnexconomempus
Merton ocHOBaH Ha 0Opa30BaHMM MPOYHBIX, PACTBOPUMBIX B BOAE
KOMITJIEKCOB KATHOHOB METAJIJIOB C TPUIOHOM b — AMHATpHEBOil COIBIO
>TUNeHAMaMUHTeTpaykeycHol kucnotel (NaO[ATA) wmm apyrumu
KoMITIeKcoHamMu. HezaBucumo oT 3apsiaa KaTuoHa B3aUMOJEICTBHE €T0
¢ tutpantoM (Na,9/ITA) npoucxoaur B CTEXHOMETPUIECKOM COOTHO-
menun 1:1:

__CH,COONa " __CH,COONa
| “CH,COoOH Me2* | ~EHC00
CH2 - CH2 ‘\\
| | ~Me Ly opr
CH, CH, .~
| ~CH,COOH
3 NZ—CH,COO
AN Me N 2
CHZCOONa — /CHZCOO_ — CHZCOONa
'TI*?QHZCOO
CH, ..
| - Me Na* + 2H* + Na*
CH, .-~
NZZCH,CO
CH.COO

Hcnone3ytor mMeTon Aisi KOMMYECTBEHHOIO ONpEEIeHNs] HEeOpraHu-
YecKUX M opranmueckux JIB, comepxammx KaTHOHBI MarHusl, KajbLud,
LMHKA, BACMYTa, CBUHLIA, ATIOMUHUSA U Ap. TOUKY SKBHUBaJICHTHOCTH yCTa-
HABJIMBAIOT C MOMOILBIO METAJUIOMHANKATOPOB — OPTaHMYECKUX KPaCHTe-
Jeit (KCHIICHOJIOBBIN OpPaH)KEBbIN, MTMPOKATEXUHOBBIH (DHOIECTOBBIM, KHC-
JIOTHBII XPOM TEMHO-CHHHIT), 00pasyIoiX ¢ yKa3aHHBIMH KaTHOHAMU
HETIPOYHbIE, SIPKO OKPAIICHHBIE KOMIUIEKCHl. B 3KBUBaJICHTHOW TOUKE 3TH
KOMIUIEKCHI pa3pyLIaloTcsl 10 00pa3oBaHKsl CBOOOAHOIO MHAMKATOPA, IO
OKpAacKe KOTOPOIO JEJal0T 3aKII0UCHUE O KOHLIE THTPOBAHHUSL.

HenpemeHHBIM ycI0BHEM KOMIUIEKCOHOMETPUH SIBISIETCS CTPOTOE
co0MroeHre Ipy TUTPOBAHUH ONpeAeIeHHOro nuTepBana pH, uro no-
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CTUraeTcs ¢ MOMOIIbI0 OydepHbIX pacTBOPOB. KoMIniekcoHoMeTprye-
CKO€ TUTPOBAHHE MOKET OBITH BBIIIOIHEHO MPAMBIM, OOPATHBIM M KOC-
BEHHBIM (3aMECTHUTEIBHEIM) METOIOM.

3.8.5. Humpumomempusn
MeTo KOJIMYECTBEHHOTO ONPEACIICHUS NEPBUYHBIX U BTOPUYHBIX
apOMaTUYECKUX aMUHOB, OCHOBaHHBI HAa UCIOJb30BaHUU TUTPAHTA —
pacTBOpa HUTPHUTA HATPHS, B IPUCYTCTBUH OpOMH/IA HATPHS:

NaNO, + NaBr + 2HCl — O=N-Br + 2 NaCl + H,0
HUMpOo3U 6poMuo

B 3THX ycnoBUSAX C NEpBUYHBIMU apOMATUYECKHMMH aMHHAMHU 00-
pasyroTcsl [rua3ocoeAuHeHus (B KHCIOH cpefe):

Ar-NH, + O=N-Br — Ar-NH-N=0 + HBr + HCl — [Ar-N"=N]Cl-+ H,0

BropuuHble apoMaTHyecKre aMHHBI B TEX )K€ YCIOBHAX 00pasyroT
N-HHTPO30COEANHEHHUS:

Ar-NH(R) + 0=N-Br — Ar-N(R)NO + HBr

DKBUBAJICHTHYIO TOYKY YCTAHABIMBAIOT PA3TMIHBIMH My TSIMH: TIOTCH-
[MOMETPUYECKH, C TOMOIIIBIO yKa3aHHbIX B @C BHYTPEHHUX HHIUKATOPOB
(tporreorma 00, HEHWTPaTbHBIN KPaCHBIi), ¢ BHEIITHUM HHIMKATOPOM (MO
KpaxmalibHasi Oymara). THTpoBaHHe ¢ HOIKpaXMaIbHON OyMaroi BemyT 10
TeX TIOp, MOKa Karuisi TUTPYEMOTo pacTBOpa, B3sTas yepe3 1 MHUH mocie
nprOAaBICHUS TUTPAHTA, HE BHI30BET TOTYAC YKE MOCHHEHHE OyMaru:

2K1 +2NaNO, + 4HCI — |, + 2NO + 2NaCl + 2KCl + 2H,0

Ha pesynbrarsl ornpeiesieHus BIUSIOT TeMneparypa (cMech OXJiak-
naror 10 5-15 °C), KOHIEHTpaus XJIOPOBOAOPOIHON KHUCIIOTHI, MIPH-
ponia pacTBOPUTEIIS.

[pu McnoNBE30BaHUU BHYTPEHHUX UHJIUKATOPOB HAOIIOAAIOT U3Me-
HEHHE X OKPACKH B 3KBHBAJICHTHOW TOUKE.

3.8.6. Dnemenmnuurit ananus

3.8.6.1. Onpedenenue azoma 6 opanuiecKux COeOUHEHUsIX
(memoo Kvenvoans)
Meton OCHOBaH Ha IPEeABaAPUTEIHLHON MUHEPAIM3ALUK a30TCOIEP-
JKAIEr0 OPTaHWYECKOTO COEAWHEHHUS A0 THIAPOCYIh(ara aMMOHUS.
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OnpezeeHre BITOIHAIOT C MOMOIIBIO IPUOOpPa, COCTOSIIErO U3 KOJI-
0n1 Kpenpmais, mapooOpa3oBarens, XOJIOAWILHIKA, MpueMHrnka. OHO
COCTOMT U3 HECKOJIBKUX CTaIH.

1. Munepanusanus (sarpesanue ¢ kouu. H,S0,):

R-CH,-NR, > CO," + H,0 + (NH,)HSO,

2. Paznoxenue (NH,)HSO, runpokcuiom HaTpust U OTrOHKa 00pa-
3yIOLIEr0Cs aMMHUaKa B IPUEMHUK:

(NH,HSO, + 20H-— NH,T + 2H,0 + SO,

3. Bzaumoneticteue NH, B mpuemnrke ¢ 60pHO# KUCIOTOMH € 00-
pa3oBaHKEM TEeTParuIpoKcHOopara aMMOHUSI:

H.,BO, + H,O — H[B(OH) ]

NH, + H[B(OH),] - NH,[B(OH),]
4. Turposanue otroHa 0,1M pacTBOPOM XJIOPOBOZOPOIHOM KUCIOTHI:
NH,[B(OH),] + HCl - NH,Cl + H,BO,+ H,0

[MapaienbHO BBINOJHSAIOT KOHTPOJBHBIH onbIT (03 aHaiu3upye-
MOTO BEIIIECTBA) JUIS TOBBIIICHNS] TOYHOCTH PE3YyJIbTaTOB aHAIH3a.

Jnst ompezeneHus BEIIECTB, COACPKALIMX B MOJICKYJIC aMHIHYIO
TPYIIIy, UCTIONB3YIOT YIPOIICHHBI BapuaHT Metona Keempaans, uc-
KITFOYAIOIIUH CTAJNI0 MUHEpAIU3aliid. MeToKa CBOAUTCS K THIPO-
3y amuaa B konbe Keenpmans 30% pacTBopoM THIpOKCHIA HATPUS,
OTTOHKE BBIJICIISIOIIETOCS aMMHUaKa WM aMUHA B TIPUEMHUK U THTPOBA-
Huu ero 0,1 M XJ10pOoBOIOPOTHON KUCTOTOM.

3.8.6.2. Memoo corcucanus 6 konbe ¢ KUCIOPOOOM.

Hcnone3yercs nns ananuza JIB, comepxanux B MOJEKyJIe Tajiore-
HBI, cepy, hocdop. Cxxuranue MpoBOIAT B KoJIOE U3 TEPMOCTOHKOTO
CTEKJIa, HallOJTHEHHOM KuciaopoaoM. B nmpoOKy kos10bl BllasHa MIaTHHO-
Bas WJIM HUXPOMOBAs MPOBOJIOKA, 3aKaHYMBAIOIIASCS CITUPANbBIO (Iep-
JKarelb), B KOTOPYIO0 MOMEIIAIOT TOUHYI0 HaBecky JIB, 3aBepHyTyIO B
(uneTpoBabHy0 Oymary. Ha mHO KONOBI HAJTUBAIOT MOIJIONIAFOIILYIO
KUAKOCTh. [10 OKOHUaHUM C)KUTaHUS KO0y ocTaristoT Ha 30-60 muH,
MIEPUOIUICCKH MepeMenirBasi. [lociie 3TOro XuMHUUECKUM WA (PU3UKO-
XUMHUYECKUM METOZOM HWIACHTU(DUIUPYIOT WM OIPEICNISIOT 00pa3o-
BaBIIIMECS UOHBI.
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Tak, Hanpumep, UOACOJCPKAIINE OPraHUYCCKUE COCIMHEHUS TO-
CJIC/IOBATENILHO KOJIMYECTBECHHO MPEBPAIAIOT B HOJATHI.

1. Cxuranue JIB B atMocdepe KAcaopoaa IPHUBOIUT K OKUCICHHIO
JI0 CBOOOJTHOTO HMOJa, PACTBOPSIONIETOCS B PACTBOPE TMIPOKCHIA Ha-
Tpus (MODIOMIAOIIAs JKUIKOCTh) ¢ 00pa30BaHUEM HOIH/IA U THUIIOHO-
JITa HATPUS:

02
R-CH,| — 1, + CO,+ H,O

|, + 2NaOH — NalO + Nal + H,0

2. Jlns oxucieHus: 00pa30BaBIIMXCS HOIUI0B 10 HOJATOB B KOJIOY
BHOCSIT pacTBOp aimerara Opoma 10 IOSBICHHS >KEITOrO OKpalllnBa-
HUA:

2Br*(CH,CO0) + Nal + H,0 — Br, + 2CH,COOH + NalO

Nal + NalO + 5Br, + 5H,0 — 2NalO, + 10HBr

3. lns ynanenus n30ObITKa OpoMa J00aBIISIOT KOHIICHTPUPOBAHHYIO
MYypaBbUHYIO KHCIIOTY JI0 00€CIBEYHBaHUS PacTBOpPA!

HCOOH + Br, — 2HBr + CO,

4. Beiiep>XUBaIOT S5 MUH B TEMHOM MECTE MOcIe JOOaBICHHS HO-
JUa KaJdusi U pacTBOpa CEPHOU KHUCIIOTHI, a 3aT€M TUTPYIOT BBIJICIINUB-
LIUICS MO, COIEPKAHUE KOTOPOTO SKBUBAJICHTHO €r0 KOJHUYECTBY B
ncneiryemoM JIB:

2NalO, + 10KI + 6H,S0, — 61, + Na,S0, + 5K,SO, + 6H,0

|, +2Na,S,0, - 2Nal + Na,S,0,

3.9. dusmyeckme M (hU3MKO-XMMHYECKHME MEeTOAbl aHanM3a

duzndeckue u (I)I/I3I/IKO-XI/IMI/I‘ICCKI/IQ METOABI MOT'YT OBITh KIIACCH-
(I)I/ILII/IPOBaHLI Ha CICAYIOIINUEC T'PYIIIbl. ONTHYCCKAC MCTO/bI, MCTOBI,
OCHOBAaHHBIC Ha IMOTJIOMICHUHN 3JICKTPOMAarHUTHOI'O HU3JIYy4YCHHSA, METO-
Abl, OCHOBAHHBIC Ha UCITYCKaHUU U3JIy4YCHHA, METOAbl, OCHOBAHHBIC Ha
HCIOJIb30BaAHUN MAarHuTHOI'O MOJIA, SJIEKTPOXUMHUYCCKUE METOABI, TEP-
MHUYECKHUE METOAbI, MECTO/IbI pa3aACIICHUA.
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DU3NKO-XUMHYECKHE METOALI OCHOBAHLI Ha MCIIOJIBL30BAHUN 3aBH-
CUMOCTH (DU3MYCCKUX CBOMCTB OT XUMHYECKOTO COCTaBa BELICCTB. B
OOJIBITIMHCTBE CITyYacB (HU3UKO-XUMHICCKHE METOIBI OTINIAIOTCS OBI-
CTPOTOH BBIMIOJIHEHHS, HU30MPATEILHOCTHIO, BEICOKON YyBCTBHTEIBHO-
CThIO, BO3MOXHOCTBIO YHU(DUKAIIMK U aBTOMaTH3aluu. [losTomMy maH-
Has TPYIIIa METOIOB MPpHOOpeTaeT Bce OobIee 3HAYCHUE A1 O0bEK-
THBHOI orleHkH KadecTsa JIC, B T.4. I HCIIBITAHMS Ha MOIMHHOCTD,
HCIBITAHUSA Ha YUCTOTY M IS KOJIMYECTBEHHOIO OIPEACIICHHUS.

3.9.1. Onmuuecxue memoowt

PedpakTomeTpusi OCHOBaHA HAa HAJIMYMH 3aBUCHMOCTH BEIUYH-
HBI 1TOKA3aTelisl MPEJIOMIICHHS CBETa OT KOHIIEHTPAIMK PacTBOpa Hc-
MBITYEMOTO BeliecTBa. [lokazaTtenh MPETOMIICHHS 3aBHCHT TaKXKe OT
TEMITePATYPbI, JJIMHBI BOIHBI CBETa, KOHIICHTPAI[UY BEIIECTBA U MPH-
POl pacTBopUTens. PepakToMeTpHIO HCIONB3YIOT JUIS YCTaHOBIIE-
HUS TIOJNTMHHOCTH JICKAPCTBEHHBIX BEUIECTB 110 MOJISIPHOM pedpakiyy.
J1s1 KOTMYIECTBEHHOTO OIPENEICHUST BRIOMPAIOT MHTEPBAN JTHHEHHOM
3aBHCUMOCTH MEXJy KOHIICHTpaIlue pactBopa W Kod(duimeHToM
npesioMmyicHusi. B 3TOM MHTEpBaje KOHIEHTPAIHIO (X) BBIYUCISAIOT 110
dopmyne: x=(n — n )/F, rae N — nokasarenb IPeNIOMIEHHs PACcTBOpPA
BEIIECTBA; N, — NOKA3aTelb NPENOMIIEHUs pacTBopuTens; F — dakrop,
PaBHBII BEMYMHE TIPUPOCTA ITOKA3ATEINS MPEIOMIICHHSI TIPU yBeIHUe-
HHUM KOHIICHTpAIuu BemectBa Ha 1% (ycTaHaBiIMBaeTCsl SKCIIEPUMEH-
TaJIbHO).

PedpakromeTpudeckne onpeereHns BRITOTHSIIOT Ha pedpakTome-
Tpax, mpu crabmipHoM Temmeparype (20+0,3°C) u uinHe BONHBI THHAN
D cnekrpa marpus (589,3 HM) B AMAO30HE MMOKa3aTeNei MPEIOMICHHS
ot 1,3 mo 1,7. IIpuGop 10CTUPYIOT MO ATATOHHBIM XHUIKOCTSIM WA BOIIC
OYHMIIEHHOH, 115t KoTopoit N,* = 1,3330.

IMonsipuMeTpUst — METO, OCHOBAHHBIM Ha CITOCOOHOCTH BEIIECTBA
BpaIarh IIOCKOCTh MOJISPH30BAHHOTO CBETa. JTa CIIOCOOHOCTH 00Y-
CJIOBJICHA HAJTMYMEM B MOJIEKYJIaX aCCHMETPHUYCCKIX aTOMOB YIJIepOJIa.
CrerneHb OTKJIOHEHHUS TUIOCKOCTH TOJISPU3AIUKA OT TEPBOHAYAIBLHOTO
MOJIOKEHHST BBIPAXKACTCS B YINIOBBIX Tpajycax. DTy BENUYUHY Ha3bl-
BaroT yrimoM Bpaimenus (o). IIpaBoBpalaromiye BEIIECTBA BPaIaroT
IUIOCKOCTH TTOJISIPU3AIMY 110 4acoBoil crpenke (o0o3Hagaror “+"), je-
BOBpAIIAIOIINE — IIPOTHB YacoBoi crpenku (“—).

Jlyist pacTBOPOB BEJMYHMHA (. 3aBHCUT OT MPUPOJBI PACTBOPHUTEINS,
KOHI[CHTPAIMU ONTHYCCKH aKTHBHOTO BEIIECTBA W JUTHHBI pabodero
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CJI0S1 KIOBETBI C pacTBOPOM. [1OJTHHHOCTD M YHCTOTY JIEKAPCTBEHHBIX
BEINIECTB OATBEPIKAAIOT [0 BEIMUHHE YIEIbHOro Bpamenus [o] %, u3-
mepennoro npu 20°C u mmae BonHB D criekrpa Harpus. Benmnmuuny
[a] ,° m1st pacTBOPOB BEIIECTB PACCUMTHIBAIOT IO (hopmyte:

20 _a-100
[a']D -
(-C
T7Ie 0L — M3MEPEHHBIN Yol BpalleHus, B rpaaycax; £ — aauHa pabodero

CII0S1 KIOBETHI, B enumerpax; C — KOHIICHTpAIlHs PacTBOpa BEIIeCTBA
(r/100 mu).

KonuuectBeHno omnpenersitoT (B %) comepikaHue ONTHYSCKH aKTHB-
HOTO BEIECTBA B pacTBope 1o hopmyie:

a.-100

20
a],” ¢

BennunHy o W3MepSIOT HAa MOJSIPUMETPAX C TOYHOCTBIO JIO
+0,02°C.

3.9.2. Memoowt, ocnosannvie Ha no2nowjenuu
IJIEKMPOMACHUMHO20 U3TTYUCHUA
Hcnons3yror cnekTpodoToMeTpruecKre METONbl aHajIu3a I10
MOTJIONIEHUIO BEIIECTBAMH MOHOXPOMAaTHYECKOTO
ANEKTPOMArHUTHOTO u3nyueHus (B YO- u UK-obnactu) u
boTokonopumerpudeckue (KOJIOPUMETPHISCKUAE) METOIbI aHAIH3a
MO TOTJIONICHUIO BEIECTBAMU HEMOHOXPOMATUYECKOTO M3ITyUCHHS.
doToMeTpUYecKHEe MeTOIbl aHaN3a OCHOBAHBI Ha
WCTIOJIb30BaHUN 00bEeIMHEHHOTO 3aKkoHa byrepa-Jlambepra-bepa:

J
lg—2=A=x-C-I
gJ

e ‘]o — MHTEHCUBHOCTH M3JIyUEHUS, IaIaf0IIero Ha BEMIECTBO; J — 1H-
TEHCUBHOCTh M3JIyUCHHS, MPOIIEIIIET0 Yepe3 BEHmeCTBO, A — Belu-
YHHA ONTHYCCKOM MIOTHOCTH; X — MOKA3aTellb MOMIONIEH S JaHHOTO
BemiecTBa; C — KOHIICHTPAIUsI PACTBOPA AaHATU3UPYEMOTO BEIIECTBA, T;
{ — nuHa pabodvero Cosi KIOBETHI, CM.

Ha ocHOBaHHMHM 3TOTO 3aKOHA COICp)KAHHE BEIIECTBA B PACTBOPE
OIIPEEIISIOT 1o (opMyIe:
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c= A
Xt

B ciygae HecoorBeTcTBHs 3akoHy byrepa-JlamGepra-bepa BHaua-
Jie C IOMOIIBIO0 CTaHAAPTHOTO PACTBOPA YCTAHABIMBAIOT 3aBUCUMOCTD
ONITUYECKON TUIOTHOCTH OT KOHIIEHTPAIMH, a 3aTeM CTPOAT KaaruOpo-
BOYHBI TpaduK, C ITOMOIIBIO KOTOPOTO BBITIOIHSIIOT PACUETHI.

CnektpodoroMerpusi B YP- U BHAUMOI 001aCTAX — OIUH W3
HanOoJee MIMPOKO HCIIONB3YeMbIX (PH3UKO-XUMHUYECKINX METOIOB B
(hapMarieBTHIECKOM aHaIIH3E.

AHanmuzupyemsle JIB TOIKHBI IMETh B CTPYKTYPE MOJIEKYJIbI XPO-
Mo(hopHBIE rpyIIIbI (COMPSHKEHHBIE CBS3U, apOMATHYECKOE PO H IIP.),
00yCIIaBIUBAIOIINE PA3INIHBIE SIEKTPOHHBIE ITEPEXOIbl B MOJIEKYyIax
Y TIOTVIOIICHHE AIIEKTPOMArHUTHOTO H3ITyIEHUSI.

KpuBas 3aBHCHMOCTH HHTEHCUBHOCTH CBETOIOTIIOMIEHHS OT IJTHBI
BOJIHBI (HM) Ha3bIBACTCS CIIEKTPOM IOIVIOIICHHUS BEIIECTBA M SBIISACT-
Cs €ro CHEeIUpUISCKON XapaKTePUCTHKON. M3MepeHne CIeKTPOB II0-
IJIOUICHHUS PACTBOPOB aHAIM3UPYEMBIX BEIIECTB B YABTPadUOICTOBOU
(190-380 um) u Buammoii (380-780 M) 061aCTIX IIPOUZBOIAT C TIOMO-
IIBIO CIIEKTPO(POTOMETPOB pasnuuHbIX Mapok (CD-26, CP-46 u mp.). B
Ka4eCcTBE pacCTBOPHUTENEH MCIOIB3YIOT CBOOOIHBIE OT MPUMECEH BOLY,
PacTBOPHI KUCIIOT M MIENOYEH, 3TaHOM, XJIOPOPOPM U JpyTHE OpraHH-
YeCKHe pacTBOPUTEIH.

CrektpooToMeTpuIecKoil KOHCTAHTOH SBIAETCS YASNbHBINA ITOKa-

1% o .
3arenp nornomenus (E™ ), kotopslii paccunThiBaior 1o popmyie:

E% — A

Iem CI

ViensHbI HoKa3aTenb MOVIOIEHUS El%1CM MIPEJICTaBIISIET COOOH Be-
JWYMHY ONTHYECKOH IUIOTHOCTH pacTBopa, copepxkamero 1,0 r Bemie-
ctBa B 100 M1 pacTBOpa, M3MEPEHHYIO B KIOBeTe ¢ pabodeit mmuHOH 1
cM. YCTaHOBMB 10 CTaHAAapTHOMY 00pasiy Benmuuuny E  u npeobpa-
30BaB 3Ty (OPMYITy, MOXKXHO PacCUUTaTh KOHIICHTPALMIO aHAJIN3UpPYe-
MOTO BELIECTBA C OTHOCUTEJIFHON MOTPELIHOCTHIO 10 £2%0.

Wnentudukanmo JIB moxuo nposectu mo E™ | xapakTepy crek-
TPaJIbHBIX KPUBBIX B PA3JINUHBIX PACTBOPHUTEINAX, TTOJIOKECHUIO MAKCH-
MyMa U MHHHMYMa CBETONOIIOIICHHUS MM UX OTHOIICHHUIO (IIpH pas-
JIMYHBIX JUTHHAX BOJH). JJIsl KOMMYECTBEHHOTO CEKTpOo(dOTOMETprYe-
CKOTO aHaJIn3a Ba)KCH BHIOOP aHAJIMTHUYECKON IIOJIOCHI IOIJIOLICHHS.
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[locnennsist AomKHA OBITH CBOOOIHA OT HAIOKEHHS TIOJIOC TTOTIIOMICHHUS
JIPYTUX KOMITOHEHTOB CMECH M UMETh JIOCTATOYHO BBHICOKHIA yAESTBHBIN
MTOKa3aTelh MOMIOICHUS aHATM3UPYEMOTO BEIIECTBA.

DOTOKOJOPUMETPUS OTINIACTCSA OT CIEKTPOPOTOMETPHUIECKOTO
aHaJIM3a TEM, YTO aHAJIM3UPYEMOE BEIIECTBO C MIOMOIIBIO KAaKOTO-THOO0
peareHTa TepeBOAAT (KOJMYECTBEHHO) B OKPAIICHHOE COCIMHCHUE.
Bravane momydaroT OKpaimieHHBIE PacTBOPBI, HCIOIB3YS PaCTBOPHI
craugaptHeix 06pasnoB (I'CO maun PCO). HMsMmepeHne ONTHYECKOM
IUIOTHOCTH TPOM3BOAAT Ha (POTOKOIOPUMETPAX. 3aTeM CTPOST KajH-
OpOBOYHBIN TpaK 3aBHCHMOCTH HHTEHCUBHOCTH IMOTIIOMIEHHUS OKpa-
IIEHHBIX PAacTBOPOB OT KOHIICHTPAIIMH, M0 KOTOPOMY PaCCUHUTHIBAIOT
cogepxanue JIB B nucneityembix oopasmax JIB wmm JID.

Meton nuddepeHuuajbHoi cniekTpodoToMeTpuu U (POTOK0JI0-
PMMeETPHH OCHOBaH HAa U3MEPEHNH CBETOMOIVIONICHAS aHAIN3HPYEMO-
TO pacTBOpa OTHOCHUTEIHHO PacTBOpa CPaBHEHHUS, COAEPIKAIIETO OIpe-
JIEJIEHHOE KOJIMYECTBO CTAHIAPTHOTO 00Pa3Iia UCIIBITYEMOTO BEIIECTBA
WU €T0 3aMEHHTENs. Takoi MpueM MPUBOANUT K M3MECHECHUIO paboveii
00JTacTH IIKaJbl MPHOOpa M CHIKEHUIO OTHOCHTEIHHOHN TOTPEITHOCTH
onpenenenns no £0,5-1%, T.e. COMOCTaBUMOM ¢ THTPUMETPUICCKUMU
METOJaMHU.

IpousBoanas Y®-cnekTpodoToMeTpusl SBISIETCS OJIHUM
U3 BapuaHToB AudPepeHImuanbHON cruekTpodoTomMeTpun. Eciu B
nuddepeHuaTbHOR CEeKTPO()OTOMETPUN HCTIOIB3YIOT Pa3sHOCTh
ONTUYECKUX IIOTHOCTEH MPU OJHOW U TOM K€ JJIMHE BOJHBI, TO B
MPOM3BOJHON — IPH IBYX JUIMHAX BOJH, pPa3AeNeHHBIX HEOOIbITUM
WHTEpPBAJIOM. DTOT BapHaHT OCHOBAaH Ha BBIJICICHUN WHIUBUIYaIb-
HBIX ToJioc n3 Y®D-crekTpa, KOTOPBIA MPEeACTaBIsieT cO00H cyMMy
HaJIaralomIuXCs MOJIOC MOTIOIMICHHS MIIH MOJ0C, HE HMEIOIUX YETKO
BBIpAXEHHOTO MakcuMmyMa. [Ipu 3TOM Ha CHEKTpalbHBIX KPUBBIX B
KOOpJMHATaxX: MPOU3BOHASI-IJINHA BOJHBI MOSBISIOTCS TMOJIOCH C
OTUETIMBO BBIPAKEHHBIMH MaKCHMyMaMH W MHUHUMyMamu. biaro-
JIapsi 5TOMY MOXXHO HICHTH(UIHUPOBATH CXOMIHBIE IO XUMUYECKOU
CTPYKTYp€ BEHIECTBa, MOBBHICUTHh M30MPATENLHOCTh aHAlW3a W BHI-
TOJTHATH KOJIMYECTBEHHOE OIpeieieHHe ABYX-, TPEXKOMIIOHEHTHBIX
cMecei 6oiee 5KOHOMUIHO U d(PHEKTUBHO, YEM THTPUMETPHICCKHU-
MH METOAAaMHU.

OpnaumM 13 BapuaHToB TudGepeHIInaaTbHON CIIeKTPohOTOMETPHH SIB-
nsietcsi AE-meToa. OH 0CHOBaH Ha MIPEBpAIIEHUH OJHOTO U3 BEIIECTB,
BXOJSAIIAX B COCTAaB aHAIU3UPYEeMOW MpoObI, B TayTOMEPHYIO (MK
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HHY0) (OpMY, OTIHYAOIIYIOCS TI0 XapaKTepy W MHTEHCHBHOCTH CBE-
TOTIOTIIONIECHUS. 3aTeM M3MEPSIOT CBETOMOIVIONICHNE PacTBOpa OTHOU
TayTOMEPHOH (POPMEI 0 OTHOIIEHHIO K APYTOH, T.€. HCIIONB3YIOT B Ka-
YeCTBE CTaHAapTa paCTBOP aHAIM3MUPYEMOTO BEIIECTBA.

Cnexrpodoromerpusi B UK-o61acTu. [Iprpoma momoc moromeHus
B UK oOmacti cBsizaHa ¢ xoneOaTeIbHBIMU TEPEXOiaMHi U M3MEHEHHEM
KOJIe0aTeNbHBIX COCTOSHUMN S/Iep, BXOAAIINX B MOJIEKYITY TTOIJIOMIAIOIIETO
Bemiecta. [losTroMy mommomenreM B K-o6macTi 00amaroT MOJIEKYITH,
JIATTOJbHBIE MOMEHTBI KOTOPBIX M3MEHSIOTCS TIPU BO30YKIeHNH Koneba-
TENBHBIX OBWKeHUH simep. Obmacte mpumenerns WK-cnekrpockormm
aHaJIOTMYHA, HO OoJlee MMpoka, geM y YD-merona. MK-cniexrp onHO3HAY-
HO XapaKTepHU3yeT BCIO CTPYKTYPY MOJIEKYIbI, BKITIOYAsT HE3HAYUTEIIHbHbIC
ee uaMeHeHus. Baxkuwie npeumytiectsa MK-criekTpockonuu — BeICOKast
CHeI(pUIHOCTh, OOBEKTUBHOCTH TIOMYYEHHBIX PE3YJBTaTOB, BO3MOX-
HOCTh aHaJIM3a BEeHIECTB B KPUCTAJLTIYECKOM COCTOSTHUU. J{711 M3MepeHust
HK-cniekTpoB Ha OMHOIYYEBBIX HITH IBYITy4YeBbIX K-criekTpodoTomerpax
WCTIONB3YIOT B3BECH BEIIECTB B Ba3EIMHOBOM Macjle WIIH ITOMEIIAlOT aHa-
TM3UpyeMOe BEIIECTBO MEX/Ty IDIaCTHHAMH 13 OpoMuia Kaimust. Kakmbrid
HK-cniektp mpencTapiser coOOH CEpUIO ITOJIOC TTOTTIONICHHUS, MAaKCUMY-
MBI KOTOPBIX ONPEIEIISAIOTCS BOJTHOBBIM YHCIIOM, U3MEPSEMBIM B CM %, U
OTIPEIICTICHHOW MHTEHCUBHOCTRIO. [t ananmm3a JIB 0OBIYHO MCHIONB3YIOT
criekTpaibHyro o0acts ot 4000 mo 400 cm.

I'd X| pexomenayer nBa criocoda yCTaHOBICHHUS TOMITUHHOCTH T10
HK-cnexkTpam. OguH W3 HAX OCHOBaH HAa CPaBHEHUM 3apETHUCTPHPO-
BaHHBIX B MAEHTUYHBIX ycinoBuax MK-cnektpoB ucnsityemoro JIB u
€ro CTaHmapTHOTo 00pasma. BTopoii crmocob 3akiroyaercs B CpaBHEHUN
HK-cnekTpa ucnsityemoro JIB ¢ ero ctaHIapTHBIM CIIEKTPOM, MpHJia-
raemMbIM K OC 1 3aperucTpUpOBaHHBIM B COOTBETCTBHH C YKa3aHHBIMU
B HEW TpeOOBAHMSIMH.

DoToTYypOMAMMETPUA — METOJI, OCHOBAaHHBI Ha MU3MEPEHUU HH-
TEHCHUBHOCTH CBETA, MOTIONMEHHOTO TOHKOJMCIIEPCHOHN CyCIIeH3neH, 1
¢oronedenomerpusi —MeTo1, OCHOBAHHBIA HA U3MEPEHUM CBETA, pac-
CesTHHOTO B3BEIIEHHBIMU YaCTHIIAMH aHAJIM3UpyeMoro BemecTBa. Oba
METOZa IPUMEHSIOT B (papMarieBTUIECKOM aHaN3e TSI KOJMHYECTBEH-
Horo onpenenenns JIB, oOpa3yronmx ¢ pa3IndHbIMA PeaKTHBAMHU TOH-
KHe cycrieH3nu. [ [pegBapuTeIsHO yCTaHABIMBAIOT 3aBHCHUMOCTD MEXKAY
WHTEHCUBHOCTBIO MOTJIONMICHUSI (PACCESIHUsI) CBETAa W KOHIICHTPAIHEH
BEIIEeCTBa B aHAIM3UPyeMOM pacTBope. CIiocoOBI pacdera aHaATOTHIHBI
(hoTOMETPUIECKUM METOAAM.
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3.9.3. Memoowt, ocnosannble Ha UCRYCKAHUU U3TYYUEHUA

ATOMHO-20COPOLIMOHHAS CTIEKTPOMETPH OCHOBaHa Ha TMOIVIOIIe-
HUU aTOMaMU U3JIy4YEHHUs C YaCTOTOM, PaBHOM 4acTOTE PE30HAHCHOIO
nepexoja. M3mydeHue UCXOMUT OT JIAMIIBI C IOJBIM KaTOAOM, IIPOXO-
JWT Yepes MmiiamMs, B KOTOPOM paclblIsieTcs poda, MpoIrycKaeTcs 4yepe3
LIEJIb MOHOXPOMATOpa, U BBIIEICHHAS U3 CIIEKTPa PE30OHAHCHAS JINHUS
OIIPEEIIIEMOTO DIIEMEHTA U3MeEPSETCsI (POTOINEKTPUUECKIM CIIOCOOOM.
3areM yCTaHaBIMBAECTCS 3aBUCUMOCTb MEXKIY OCJIa0JIeHHEM HHTEHCHB-
HOCTU M3JIy4eHUS MCTOYHUKA CBETA U KOHLEHTPALUEH UCIBITYEMOIO
BEILECTBA.

®diyopecueHTHbIE MeTOAbI OCHOBAaHBI HA CIOCOOHOCTH BEIIECTB
¢myopecumpoBatb B Y®-cBete, 00yCIOBIEHHOH JIMOO XUMHYECKOI
CTPYKTYPOH CaMHX OPTaHMYECKUX BELIECTB, JTUOO MPOIYKTOB HX IHC-
COLIMALINY, CONBBOJIN3A, APYTHX NpeBpaiieHuii. CiocoOHOCThIO (iyo-
pecuupoBarh 00JaJal0T OOBIYHO OPraHMYECKHE COCTUHEHUS C CHUM-
METPUYHOU CTPYKTYPOU MOJIEKYI, B KOTOPBIX UMEKOTCS CONPSKEHHBIE
CBsI3M (HUTPO-, HUTPO30-, a30-, AMUJIHbIC, KAPOOHUIILHBIC UITH KapOOK-
CHJIbHBIC TPYIIIIbI).

D1ryopuMeTpHS UCIIONIB3YETCA HE TOIBKO JJISI YCTAHOBJICHUS MIOJ-
JINHHOCTH, HO U OIIPEJEICHUS MaJbIX KOJIUYECTB BEUIECTB, T.K. UHTEH-
CHUBHOCTbH ()IIyOpeCleHLIMN UMEET JINHEHHYIO0 3aBUCUMOCTh OT KOHIICH-
Tpauuu. JInHelHas 3aBUCUMOCTb COXPAHSETCA IIPU IMOCTOSIHCTBE KBaH-
TOBOTO BBIXOAA U MHTEHCUBHOCTH BO30Y)KIAIOIIETO CBETa AJIST HU3KUX
KOHILIEHTpauui BeuecTB. [Ipu BBICOKMX KOHLEHTPALMIX 3TAa 3aBUCH-
MOCTb HapymaeTcs. MneHTnukannio NpoBoasT MO UBETY W3Ty4aeMo-
ro cBeTa, crenuduyHoro mist Gryopecuupyromux BemecTs. CoexTp
naet mwupokue nonockl uznydenus (or 100 no 200 um). Meton orimya-
€TCsl OYEHb BBHICOKOM UYBCTBUTENBHOCTHIO. KonmnuecTBeHHOE ompere-
JIEHWE BBIMOJIHSAIOT Ha CeKTpoguiyopuMeTpax. Pacuer KoHIEeHTpauu
MPOU3BOAAT C MOMOLIBIO KAIMOPOBOYHOTO rpaduKa MU IIKajIbl CTaH-
JapTHBIX paCTBOPOB, aHAJIOTHYHO (POTOMETPUIECKHM METOAM.

3.9.4. Memoowl, ocnosanHble Ha UCRONL3IOBAHUN MAZHUNIHOZ20 NONA

CnekTpocKonus siIePHOT0 MAarHUTHOTO pe3onanca (IMP) — me-
TOJ, OCHOBaHHBI Ha PErHCTPAalUN HHIYLIUPOBAHHBIX PagdO4acTOT-
HBIM TIOJIEM TEPEXOA0B MEXIY SACPHBIMA MarHUTHBIMH JHEPreTH-
YECKHMMHU YPOBHSIMH MOJIEKYN BEIIECTBA, IOMEIIEHHOTO B MarHUTHOE
noje. MeTon mo3BoJIsIeT U3ydaTh MarHUTHBIE MIEPEXOABI SAEp CO CIHU-
HOBBIMU KBAaHTOBBIMHU umciamu Ooibiie Hyns (sapa *H, 2°C, ¥F, 31P).
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COBOKYITHOCTh CHTHAJIOB TIEPEXOI0B MEXKIY YHEPreTHIECKUMH YPOB-
HAMHU sanep Monekyn cocrapisieT cuektp AMP. Kaxnapiit ciekrp AMP
perucTpHUpyeTCs I OJHOTO THIA sAep W crenuduyueH A KaXKI0ro
BemecTBa. YaIrne BCEro WCIONB3YIOT CIIEKTPOCKOIHIO Ha TPOTOHAX
(TTMP) u SIMP BC.

CHeKTphl perucTpUpyIOT mpu noMormu SIMP-ciekrpomeTpos. Kax-
IBIA CHEKTP SABISAETCS OTPAKCHHWEM YHWCIIa sAep, MOPsAKa WX CBA3H U
TEOMETPUHU PACHOJIOKEHHUsS siaep B Mojekyne. CHekTp MpecTaBisieT
€000 COBOKYITHOCTb ITUKOB C PA3IMYHON IIMPHUHOMH, IUTOIMIAIBI0 M HH-
TEHCHUBHOCTBIO CUTHAJIOB. [0 XapakTepy IpOTOHHBIX CUTHAJIOB MOYKHO
CeNaTh 3aKIF0YEeHUE O HaJTMYMU B MOJIEKYJIe TEX MIIM HHBIX TPYIII aTo-
MOB. BennunHa xumudeckoro casura umeet mopsiiok 107 wiu mota?
(MuunonHast oist). OHa 3aBUCHT OT HAJMYHs B MOJIEKYJIE TEX WIIH
WHBIX TPYMI, HAPUMEP, XUMUYECKUI CABUT Y apOMaTUYECKUX TIPO-
TOHOB HaXOIWTCA B uHTepBaile —9 MiH 2, anpaeruausix — 910 mma?
U T.I.

Metoa SAIMP- u IIMP-cneKTpOCKONMHU HCTIOIB3YIOT IS 00BEK-
TUBHOU HIEeHTU(HUKAIMK OopraHumdeckuX JIB W s KOJTH9IeCTBEHHOTO
OTIpEeNIETICHUs] OTHOCUTENFHOTO COJEPKAHMS BEIECTBA N MPUMECH.
[HommMHHOCTS MOXET OBITH MOATBEPKACHA TNOO ITyTeM CPaBHEHHS CO
CTaHIAPTHBIM 00pa3IoM, JTHO0 O HanOoJIee XapaKTEPHBIM CHUTHAJIaM
CIEKTPa, JINOO TI0 TOTHOMY HAaO0OPY CIEKTPATbHBIX TApaMeTPOB.

Macc-cneKTpOCKONnUusA — METO/, TTO3BOJISIONINI ONpeIeTUTh Mac-
Cy MOHOB, MOHM3MPOBAHHBIX MOJIEKYN WM (DParMeHTOB MOJEKYJ I10
OTKJIOHEHUIO B MATHUTHBIX M JJIEKTPUYECKUX TMOJSAX WIH 10 KUHETH-
yecko sHepruu. MoHn3anms MoeKya MPOUCXOAHUT B PE3yNbTaTe BO3-
JIEHCTBHUS MydYKa 3JIEKTPOHOB. MIHTEHCHMBHOCTh MHKAa B Macc-CIEKTpe
MIPOTOPITMOHATIbHA YUCITy OO0pa30BaBIIUXCS HOHOB JaHHOTO BHUA.
CocTraB ¥ MaccoBBIE YHCIIa XapaKTEPUCTHUYECKUX HOHOB ITO3BOISIOT
YCTaHOBUTH MPHHAUICKHOCTh HCCIEIyeMOTO COCIUHEHHS K Ompee-
JIEHHOMY KJIACCY BEIIECTB, OCYIIECTBUTH ero niaeHTu(ukanuio. Macc-
CHEKTPOCKOIIUS OTIMYAETCS OONBIION WH()OPMATHBHOCTHIO W OYEHB
BBICOKOU YYBCTBUTENBHOCTBIO.

3.9.5. nekmpoxumuueckue memoovt
IMoTeHMOMETpPHUA — METO, OCHOBAHHBIN HA U3MEPEHUU PABHOBEC-
HBIX NOTEHLHAJIOB, BOZHUKAIOIIUX HA FPAHULE MEXKIY HCIBITYEMbIM
PacTBOPOM U MOTPY>KEHHBIM B HETO ATEKTpoAoM. B hapmarieBTiaeckoM
aHaM3e HamOoJee MIMPOKO HCIIONB3YIOT MOTEHIIMOMETPHUIECKOE TH-
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TpoBaHrne. OHO OCHOBAaHO Ha YCTAaHOBJIEHHH HKBHBaJICHTHOTO 00beMa
THTpaHTa myteM u3Meperus DJIC, BOZHHKAIOICH MTPH TUTPOBAHUH 3a
CYET Pa3HOCTH MOTEHIIHAIIOB HHINKATOPHOTO AJIEKTPOAA U DJIEKTPOo/a
CpaBHEHUS, IOTPYKEHHBIX B aHAIM3UPYEMBIi pacTBop. MeTon moTeH-
[IHOMETPUH UCTIONB3YIOT s onpenenenus pH (pH-merpus) u ycra-
HOBIICHUS KOHIICHTPAINH OTJEIbHBIX HOHOB.

[IpenMy1iecTBa MOTEHIMOMETPHYECKOTO METOJA OIPENEICHUs 110
CPaBHEHUWIO C WHIMKATOPHBIM COCTOSIT B BO3MOXKHOCTH THUTPOBaHUS
OKpAIIeHHbIX, KOJJIOWJHBIX, MYTHBIX PacTBOPOB, CMECH HECKOJIbKHX
KOMITOHEHTOB B BOJIHBIX M HEBOIHBIX cpefax. MeTox mpuMeHuM B paz-
JUYHBIX BUAAX TUTPUMETPHH, OCHOBAHHBIX HA pEAKIUAX HEHTpaiu-
3alid, OCAXKACHUS, OKHCICHHSI-BOCCTAHOBICHHUA. DJIEKTPOJIOM CpaB-
HEHUS CIy’)KUT KaJOMENbHBIA WM XJIOPHICEPEOPSHBIN 3IEKTPOIH,
WHIUKATOPHBIM — CTCKIITHHBIN. M3sMepenne OJIC Mexmy WHIUKATOP-
HBIM 3JIEKTPOZIOM U DJIEKTPOJIOM CPABHEHHUS MPOU3BOMAT C TOMOIIBIO
BBICOKOOMHBIX TTOTEHIIMOMETPOB. THUTpaHT MpHOABISIOT pPaBHBIMU
obbeMaMu, TIpudeM, BOIM3K TOUKH dKBHBaIeHTHOCTH 110 0,1-0,05 M.
OKoJI0 TOYKH 3KBHBaJICHTHOCTH m3MeHeHne DJ[C mpoucxoaut HanOo-
Jiee CHIIBHO. Pe3ynbTaTel TUTPOBaHUS MPEACTABISIOT OO rpaduue-
CKH, 0003Ha4ast TOUKY SKBHBAJIEHTHOCTH Ha KPHBOW THTPOBaHUS, THOO
pacYeTHBIM METOJIOM.

Honomempua ocHO8aHA HA UCHONL3OBAHUU 3AGUCUMOCTIU MEHCOY
O/IC canveanuueckoll yenu ¢ UOHCENLEKMUBHBIM INEKMPOOOM U KOHYEH-
mpayuy aHaru3upyemoz0 UOHA 8 1eKMpOOHOlL Ayelike yenu. Memoo
OMAUYAemcs 8bICOKOU 4YBCMBUMENbHOCMBIO, IKCNPECCHOCHbIO, XOPO-
utetli B0CnpouU3BO0UMOCIBIO, HECTONCHLIM 000PYO00B8AHUEM, OOCHYNHbI-
mu peazenmamu. [llupoko npumensrom 0iasi onpeoeieHus UOHO8 HA-
mpus, Kanus, Kaibyus, 2ai102eHU008 8 MHOSOKOMHNOHEHMHbIX CMeCsX,
e m.y. JID.

IMoasiporpadusi — MeTO/;, OCHOBaHHBIM HA U3MEPEHUM CHUJIBI TOKA,
BO3HHUKAIOMIETO Ha AJIEKTPOJIE, PU SIIEKTPOBOCCTAHOBICHUN aHAIIN3H-
pyeMoro BemiecTBa B pacTBope. PacTBopuTenem Ciry>KUT BoAa, BOTHBIC
PacTBOPHI KUCIIOT, MIEJI0OYeH U COJeH Uil OpTraHNYECKUE U CMEIIaHHbIe
pacTBOpHUTENH. DIEKTPOIU3 MPOBOAAT B MONSIporpadudecKolt sueiike,
COCTOSIIIEN U3 AIIEKTPOIHM3epa U ABYX JIEKTPOJOB. PTYTHOTO Kararo-
mero (PTyTHO#M Karuid) U BHEIIHEr0 — HACHIIICHHOTO KaJOMEIbHOTO
(xmopuacepedpsiroro). [Ipu coOMOIEHUH HICHTHYHBIX YCIOBHIA H3Me-
peHui s WAeHTH(HUKANK UCIONB3YIOT BEIMYMHY MOTEHINANa I10-
JIYBOJIHBI, & JJISl KOJTMYECTBECHHOTO OTPEEICHHUs — BHICOTY BOJIHBI (H3-
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MepeHue npezeabHoro auddysnoro Toka). KoaudecTBeHHbIH aHaN3
BBITIONHSFOT METOJaMH KaJIMOPOBOYHBIX KPHUBBIX C HCIOIB30BAHHEM
CTaHIAPTHBIX PaCTBOPOB U METOIOM JJOOABOK.

3.9.6. Tepmuueckue memoods! ananuza

TepMuyeckue MeToIbl OCHOBaHBI HAa M3MEHEHUSX, KOTOPHIE BHI-
3BIBAET HArpEeBaHHE BEIIECTBA B 3aBUCHMOCTH OT UX MPHUPOJIBI, TEMIIE-
parypsl, ycnoBuii HarpeBanus. [Ipu aTom mponcxonsT momumMopgHbIe
MIpeBpaIIeHNs, YIaTeHne COPOIMOHHON 1 KPUCTAUTU3AIIMOHHON BOJIBI,
cyOnmumanus, IiaBlieHne, KUIeHne, pa3iiokeHne. Pa3moxxenne BemecTs
COTIPOBOXKJAETCSI TAKUMH XUMHUYECKUMH TPEBPAIIEHUSIMH, KaK CTPYK-
TypUpPOBaHHE, TepMHUYECKas, OKHCIUTENbHAs WM THAPOIUTHYECKAsS
nectpykius. Tepmudeckast [ECTPYKITUS COMPOBOXKAAETCS MOTIIONIEHH-
€M WJIH BBIJISIICHHEM TEIUIOTHI, a TakyKe 00pa3oBaHHEM ra3000pa3HbIX
MIPOAYKTOB. DT TPOIIECCHI JIE)KaT B OCHOBE TepMorpaduu — OIeHkKe
TEPMHUYECKON CTAOMIBHOCTH TI0 TemImeparypaM Tepmodddexra, cBs-
3aHHOTO C JIECTPYKIIMEH BEeIIecTRa.

Tepmuyeckuii anaau3 ocaosad Ha Tounoi (10 0,1 °C) permcrpa-
M PaBHOBECHOTO COCTOSIHUS MEXAY KPUCTAIMYECKOW W >KAIKON
(hazaMy aHATM3UPYEMOTO BEIIeCTBa MPU MEAJICHHOM HarpeBaHWH FITH
oxJaxaeHuu. JIydiiei Bocpou3BoAUMOCThIO oTiinyaercs g depen-
HUAJbHBbIH TEPMUYECKHH aHAJIM3, OCHOBAaHHBIN HA PErUCTpalliU U3-
MEHEHHS SHEPTHH B 3aBHCHMOCTH OT Temrieparypbl. OnHOW U3 MOIH-
(hukaruit 3TOr0 MeToza ABIsIETCA AepuBaTorpadgus, CymHOCTh KOTO-
pOif COCTOUT B perHCTpaIlMi U3MEHEHUH TeMmeparypsl oopasna (Tep-
MHUYECKHX XapaKTEPHCTHK), BEI3BAHHBIX JETHAPATAIINCH, IUIABICHUEM,
TEPMUYECKOHN IECTPYKINEH U APYyTUMH MIPOLIECCaMH, TPOUCXOISAIINMHA
pu HarpeBaHuu. OcoOEHHO MTUPOKHE BO3MOKHOCTH CO3MAIOT TEPMH-
YeCKHe METOMBI IIPH UCCIeIoBaHuH cTadbmipHOCTH JIB.

3.9.7. Memoowt pazoenenusn

B dapmaneprrueckoM aHam3e A1 pasaeiieHns cMeceit JIB ucmons-
3YIOT 9KCTPAKIIHIO, XpoMaTorpadudecKrue METOIBI U IJIEKTPOQopes.

IDKCTPaKIUs — METOJ] Pa3leleHNs], OCHOBaHHBI HA HCIIOIH30Ba-
HHUW DKCTPAreHTa, He CMEIIMBAIOIIETOCS C MCXOMHON (a30oil W JIeTko
OTAETSIONIETOCS] OT Hee M OT IKCTParupyeMbIX KOMIIOHEHTOB. B 3a-
BHCHMOCTH OT FICXOIHOW (Pa3bl pa3nuyaroT 3KCTPAKIUIO U3 TBEPIOTO
BEIECTBA M SKCTPAKIIUIO U3 pacTBopa (KUAKOCTHYIO). [To KomruecTBy
oTiepanuii SKCTPAKIHS MOXKET OBITh OMHOKPATHOW M MHOTOKpATHOM. B
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(hapMarieBTHUECKOM aHANN3€ JKCTPAKIMIO MIMPOKO HCIIONB3YIOT IS
pazzesieHusi KOMIIOHEHTOB, Bxoasmux B coctaB JID. Kpome toro, ee
COYeTaroT ¢ (poToMeTpHell B IKCTPAKIMOHHO-(OTOMETPHYECKOM Me-
TOJle, OCHOBAHHOM Ha 00pa30BaHNH HCIIBITYEMBIM BEIIECTBOM IIBETHBIX
MPOIYKTOB PEaKIINH, CITIOCOOHBIX AKCTPArHPOBATHCS KAKIM-JIHO0 Opra-
HUYECKUM pPacTBOPHUTENIEM. 3aTeM B OPTaHHYECKOHW (pa3e BBITOIHSIIOT
(hoToMeTprUecKkoe OTpeieTIeHre YKCTPATHPOBAHHOTO MTPOAYKTA.

Xpomarorpaduyeckue MeToAbl pa3/ielICHUs] BEIIECTB OCHOBAHbI
Ha X pacrpeielIeHHH MeX Iy AByMsl (pa3aMu: TIOABIKHOM W HEMTOJBIK-
Hoii. [lomBmkHas (aza — KUAKOCTH WM Ta3; HETIOABIKHAS — TBEPAOE
BEIIECTBO WJIM XHUIKOCTh, aJCOPOMPOBaHHAS HA TBEPAOM HOCHTEIE.
OTHOCHTENbHAS CKOPOCTh IEPEMEIICHUS YaCTHUI] BIIOJb IIYTH pas/elie-
HUS 3aBHUCUT OT MX B3aUMOJCHCTBUS ¢ HEITOABIDKHOH (hazoit. [ToaTomy
Ka)KI0€ BEIIECTBO MPOXOTUT Ha HOCHTENE OMpENeIeHHBIA myTh. OT-
HOIIIEHHUE My TH MepEMEIEeHI BEIIeCTBA K ITyTH MEPEMEIICHNS PaCcTBO-
pUTENs €CTh BEIMYMHA TOCTOsIHHAsA, 0003HadaeMas R Ona sBisercs
KOHCTAaHTOW /ISl TaHHBIX YCJIOBUH pa3[eNeHus] U HCIIONb3yeTCs IS
nnenTuukanum JIB.

Xpomartorpadus Ha Oymare. Hocurenem HeEMOmBIXKHOW (a3bl
(marmpuMep, BOIBI) CIYXKHT CIEIHaIbHAs XpoMmaTorpaduyeckas Oyma-
ra. Pacnipenenenue mpouCXoauT MEXAY BOJIOM, HaXOJAIEHCsS Ha I0-
BepXHOCTH OyMaru, M TOABMXHOM (a3oif, KoTopas MPencTaBiseT Co-
0oli crcTeMy M3 HECKOJIBKUX pacTBOpUTENICH. VcbITaHne BEITIOTHSIOT
comracHo TpeboBanusm I'® X| (8.1, ¢.98) umu ®C (OCII). s mox-
TBEPKJIEHU IMOIJTMHHOCTH OTHOBPEMEHHO XpOMaToTrpadupyIOT HCIIbI-
TyeMOe BEIIeCTBO U CTaHIAPTHHINA oOpazel. Eciu oHM HaeHTHYHBI, TO
MATHA Ha XpoMarorpaMMax OyIyT WMETh OAMHAKOBBIN BUI M paBHBIC
snadenns R,. UToObl HCKIIOYUTH BIMSHHE HA OLIMOKY ONpEIEICHUS
YCJIOBHM XpoMaTorpadupoBaHus, TONB3YIOTCA Oojiee OOBCKTUBHOM
KOHCTaHTOM R, KoTOpas mpencrapisieT co00M OTHOIEHNE BENMUYUH R,
HCIIBITYEMOTO M CTaHAapTHOTO 00pa3IoB. XpoMarorpaduro UCTIOIb3Y-
0T TIPY UCTIBITAaHUH Ha 9UCTOTY. O HANHYUH TIPAMECEH CyIIT 1O TIOSIB-
JICHUIO JTOTIOIHUTENFHBIX MATEH Ha XpoMarorpaMMme. AHaTu3npyemoe
BEIIECTBO U PUMECH OOBIMHO MMEIOT pasHble 3Ha4YeHus R,.

KonmuectBeHHOE comepkaHue BEMIeCTBA MOXKHO ONPENEIUTh HEMo-
CpPE/ICTBEHHO Ha XpOMaToTpaMMe, MCIIONb3Ys TUIAHIMETPUIECKHH, IeH-
CUTOMETPUYECKUM, JTIOMUHECHIEHTHBIN U JIpyrue MeTonbl. Mcnoias3yroT
Tak)Ke CocoOBl, OCHOBAaHHBIE Ha AITIOMPOBAHNY aHAIM3UPYEMOTO BeTlle-
CTBa U3 BBIPE3aHHOTO ¥ M3METFUEHHOTO yYacTKa XpPOMaTOTPaMMBI C COOT-
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BETCTBYIOIIUM IIATHOM. B aimoare comeprkanne CIBITyeMOTo BEeIecTBa
OTIPENENSIOT (POTOMETPHUIECKUAM HITH AIIEKTPOXUMUIECKAM METOIOM.

Xpomarorpadus B TonkoMm caoe copoenrta (TCX) ormuuaercs or
xpomarorpaduu Ha Oymare TeM, YTO MPOIECC XpoMarorpapupoBaHus
MPOUCXOIUT Ha HOcHUTene (COpOeHTe), HAHECEHHOM TOHKHM CJIOEM Ha
WHEPTHYIO TIOBEPXHOCTh. TBEpAbI COPOSHT MOXKET OBITh 3aKperieH-
HBIM WJIM HE3aKPETJICHHBIM Ha 3TOH MoBepXHOCTH. COPOSHTOM CITYKUT
CWJIMKAarellb WM OKCH] alfoMUHUS. J{J1s 3aKperyieHnst J00aBISIOT He-
OoJpIIIe KOJIMYECTBA KpaxMaja Win cyibdara Kanpius. Mcnonp3ytor
TaK)Ke IUIACTUHKHA TPOMBIIIICHHOTO W3roToBIeHHA Tuma «Crmydor
Y®-254%, «Copodum» u ap.

[IpenmymectBamu TCX sBsieTcsi MpOCTOTA IPHEMOB U 000pyI0Ba-
HUs, O0JIee BRICOKAsI 9yBCTBUTEIBHOCTD, YeM Y OyMasKHOM XpoMarorpa-
(huu, yCTOMUNBOCTP TUTACTUHOK K TEMITEPATypPHBIM H XUMHUYECKUM BO3-
IEeHCTBHUSM, 3HAYUTEIFHO OOJIBIITIE BO3MOKHOCTH IIPOIIECCOB pa3ere-
HUS, JETEKTUPOBAHUS, SIIIONPOBAHUS, MEHBIIAS MPOAOIKUTETFHOCTD
BBITIOJTHEHUST UCTIBITAHMs. Bece 3To co3maeT mupokue BOZMOKHOCTH B
nucronb3oBanu TCX 11 BBITIOJHEHUS WCIIBITAHWI Ha ITOAJINHHOCTD,
Ha YHCTOTY, JUIsl KOJMYeCTBEHHOTO onpenenenus JIB u JIO.

JIByMepHOe XpoMarorpahupoBaHUe OTIMIACTCS TIOBTOPHBIM (IOCIIE
BBICYILIMBAHMSI) TIPOITYCKAHHEM TOM YK€ MIJTH HHOM TTOJBMXKHOM (ha3bl, HO B
MIEPIIEHINKYISIPHOM IT0 OTHOIIIEHHIO K IEPBOHAYAIEHOMY HaIPaBICHHIO.
[Tpu 3TOM HCTIONB3YIOT KBaApaTHBIC TNIACTHHBI FITH JIICTHI OyMary.

B ¢dapmarneBrryeckoM aHamm3e MIMPOKO NPUMEHSIOT COYETaHUE
TCX ¢ (U3UKO-XMMHYECKUMH METOJaMH aHanmmu3a. Takwe KOoMOHW-
HUPOBaHHBIE METOMBI, KaK XPOMAaro-CIIEKTPO(OTOMETpHs, XpOMaro-
(hiryopuMeTpHs, XpOMaTO-MacC-CIIEKTPOCKOITHS, 0COOCHHO (PP EKTHB-
HEI B aHanu3e JIPC u mpenaparoB, copeprKaux OOJBIIIOE YUCIO CO-
Ty TCTBYIOIIUX KOMITOHEHTOB.

I'azoxuakoctHas xpomarorpapus (I'’KX) ocHoBana Ha pacrmpe-
JIeJICHUY KOMIIOHEHTOB CMECH MEX]y Ta30BOM U XKUAKON WM TBEPIAOU
(hazamu. PacmpeneneHrne NPOUCXOOUT B pPE3yiabTaTe MHOTOKPATHBIX
aKTOB copOIMH ¥ JecopOlrH aHaTU3UPYEeMBIX BEIIECTB, KOTOPHIE
BBOJATCA B TIOTOK Ta3a-HOCHTEJS, HCTIAPSIOTCS U B apooOpa3HOM Cco-
CTOSTHUH TTPOXOST Yepe3 KOIOHKY ¢ copoerToM. IlosTomy metom KX
MIPUMEHUM TSI aHAJIM3Aa JIETYYHX BEIIECTB WM BEIIECTB, KOTOPBIE MO-
TYT OBITh TTepeBeIeHBI B Ta3000pa3Hoe cocTossHue. PazneneHHbIe Bee-
CTBa JIMIOMPYIOTCS U3 KOJOHKH ITOTOKOM Ta3a-HOCHUTENS, PETUCTPHUPY-
FOTCS IETEKTOPOM M (PUKCHPYIOTCS HAa XpOMAaTorpaMMe B BUJE MTHUKOB,
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IO KOTOPHIM MOYKHO MACHTU(UIINPOBATH WIIN OIIPEIENATh COACpKaHNE
Ka)KI0TO KOMITOHEHTa CMECH.

["a30BHIif XxpomaTorpad BKITIOUaeT B ce0sl cHCTeMy W3MEPEHHUs U pe-
TYJIIMPOBaHUS CKOPOCTH MOTOKA Ta3a-HOCHUTEINSI, CHCTEMY BBO/Ia IIPOOBI
HCIBITyeMOro o0pasiia, ra30XxpoMaTorpaduiecKyto KOJOHKY, CHCTEMY
TEPMOCTAaTHPOBAHUS W KOHTPOJS TEMIIEpaTyphl B PAa3IMYHBIX y3JaxX
pudopa U CUCTEMY ACTCKTUPOBAHUS, PETUCTPAIMH U 00pabOTKH WH-
(hopmarnyu, TOTydeHHOH Ha Ipubope.

[ommuaaoCTs JIB MeTomom KX MOXKHO OATBEPIUTE MO0 C TI0-
MOIIBIO CBUIETENCH, TUO0 METOJIOM OTHOCHTEIBHBIX yAepKUBaHUi. B
MIEPBOM CITy4ae JTO0Ka3aTeI-CTBOM HIASCHTHYHOCTH CIYXKHUT COBIIAJCHHE
BPEMEHH yIEP)KUBAaHUS BEIIECTBA-CBHUIETEINS M OJHOTO M3 KOMITIOHEH-
ToB cMecH JIB npu xpomarorpadupoBaHIE KaXKI0TO B OTAEIHHOCTH B
OJIMHAKOBBIX YCJIOBHAX. BO BTOpOM ciyyae BeIIeCTBO-CBUIETENH JO-
0aBIAIOT K MPo0Oe, 3aTeM aHAIM3UPYIOT M0 PEKOMEHIYEMO METOIUKE.
PaccunteiBatoT mo Qopmyne BeTHMYMHY OTHOCHTEIHHOTO YACPIKHBA-
HUSI, KOTOpas ABJISIETCS MOCTOSHHOM 17151 JIB B KOHKPETHBIX YCIOBHUSAX.
KonmdecTBeHHBIN aHATN3 BHITIOIHSIOT B TEX JK€ YCIOBHIX, UCIOIB3YS
JUTS PacdeToB TaKHe MMapaMeTphl, Kak IUIOMAab WIH BEICOTa MUKOB JIB.
[Ino1mane TMKOB yCTaHABIMBAIOT HA XPOMAaTOrpaMMe C TTOMOIIBIO TTa-
HUMETpa, MHTErparopa MiM YMHOKEHUEM BBICOTHI MTUKA HA €T0 IMOIy-
IUPUHY.

BoicokospdexTuBHas xuakocTHas xpomarorpadus (BIKX)
ommyaercs oT [KX Ttem, uro mogBmxHON (ha3oit cayxuT He ra3, a
KHUIKOCTh, IPUYEM OHA MIPOXOAMT Yepe3 KOJIOHKY, HAITOIHEHHYIO COp-
OCHTOM, ¢ OONBIIONH CKOPOCTBIO 3a CUET 3HAYMUTEIHHOTO IABIICHHUS.
ITosromy BOXKX mno3Bossier pa3nensiTb MHOTOKOMIIOHEHTHBIE CMECH
Ha WHIWBUIYaJbHBIC BEIECTBA BHICOKOH CTemeHH YHUCTOTHI. BOXKX
OTJIMYAETCsI BEICOKOW 4yBCcTBHTENLHOCTBIO (10 107 1). Ha pasnenenue
10-15 xommnonenToB 3arpadnBaetcs 20—30 MuH.

KunkoctHbiit XxpomaTorpad BKIFOUaeT Takue y3Jbl, Kak J03aTop, Ha-
COC BBICOKOTO JaBJICHUS, BRICOKOA(PEKTUBHAS KOJIOHKA, ETEKTOP C pe-
THECTPHUPYIOMIAM YCTPOWCTBOM. KOTOHKHM M3rOTaBIHBAaIOT M3 HEPIKABEIO-
e cranu, onu umeroT anmuHy 10-25 cMm, BayTpennuii quametp 0,3-0,8
CM U TUTOTHO HAOWBAIOTCS ancopOeHTOM ¢ pazMepoM dacTuil 5—10 MkM.
B kauecTBe 3r0€HTa HCHONB3YIOT Pa3iMYHBIE YIIIEBOAOPOIBI B COUeE-
TaHUH C ATAHOJOM. [IeTeKTOPOM OOBIYHO CITY’KUT CIIEKTPOPOTOMETp C
nepemenHoi iHOo#M BoHBI (190-900 HM), HO CYIIIECTBYIOT TaKKe (ury-
OpPUMETPHUYECKHE, NEKTPOXUMHUYECKHIE U IPyTHE JETEKTOPEI.
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IlopnmuHHOCTE UCHBITYeMBIX JIB MoATBEpKAAIOT 10 BPEMEHU BBIXO-
Jla K)KI0TO KOMITOHEHTa CMECH U3 KOJIOHKH, KOTOpoe OyzieT CTabuiIbHO
IIpY OAMHAKOBBIX YCIIOBHUAX MPOBEACHNUS dKcriepuMenTa. KonnuecTBen-
HOE COfIepKaHNe PACCUUTHIBAETCS TTO TUIOIIAIN TIHKa, KOTOPast IPOTIop-
nMoHanbHa KonmudecTBy JIB B mpobe.

AuexkTpodope3 — METOA aHAJN3a, OCHOBAHHBIA Ha CIIOCOOHOCTH
3apsSHKCHHBIX YacTHIl K TEepEeMENIeHUI0 B JJIeKTpuieckoM mone. Cko-
pPOCTh TIepeMEIIEeHUs] HOHOB 3aBUCHT OT HAIPSKEHHOCTH DJIEKTpUde-
CKOTO TIOJISA, BEIMYMHEI 3apsja, pa3Mepa 4acTHIIbl, BA3KOCTH, pH cpe-
IIBI, TEMITEpaTypsl U ApyTux (pakTopoB. DnexTpodopeTrndeckas MoA-
BIDKHOCTb — BENIMYMHA, XapaKTEepHAas JUIA WCIBITYEMOTO BEIIEeCTBA.
Paznn4aror abCcomoTHYI0 (M3MEPSIEMYIO B CAHTUMETPAX B CEKYHIY) U
OTHOCHTEIIBHYIO JIEKTPO(OPETHUCSCKYIO TMOABHKHOCTh (OTHOIICHHE
K TIOIBIKHOCTH CTaHIApPTHOTrO 00pasia). I1o TeXHHUKe BBIMOIHCHUS U
AHATUTUYECKIM BO3MOXKHOCTSIM 3JieKTpodope3 Ha OyMare u B TOHKHX
ciosix copbenta cxoner ¢ TCX. OH MO3BOJIAET pa3aeisITh U HACHTH(H-
IMPOBaTh KOMIIOHEHTHI Pa3IMYHBIX CMECEH.

3.10. Buonormyeckme M MMKpobHonormyeckme MeTofbl
KOHTPONS Ka4yeCTBa NIeKApPCTBEHHbIX BelLecTs

buonornyeckyro omenky kadectBa JIB mpoBomsaT mo ux dapmako-
JIOTUYECKOW aKTHUBHOCTH MJIM TOKCHYHOCTH. bromornieckue u MUKpO-
OHONIOTHYeCKre METOIbI PUMEHSIIOT B T€X CIIyYasx, KOT/a C IIOMOIIBI0
(hm3nyecKknx, XUMHYECKUX W (PU3UKO-XMMHUYECKAX METOJOB HENb3s
chenarh 3akimrodeHue o mobpokadectBenHoctH JIC. buonormueckue
MCIIBITAHUS TIPOBOJISIT HA KUBOTHBIX (KOIIKH, COOAKH, rOIyOH, KPOJIH-
KH, JSITYIIKKA U JP.), OTJACIbHBIX H30JMPOBAHHBIX OpraHax (por MaTkH,
9aCTh KOKH) U TPYIIax KIeTOK ((POpPMEHHBIC SIEMEHThI KPOBH, IIITaM-
MBI MEKPOOPTaHU3MOB H Jp.). Buonoeuueckyio akmuenocms ycmanag-
AUBAIOM, KAK NPABULO, HYMeM CPABHEHUs OeliCEusi UCNbIMYyemblX U
CMAaHOApMmMubIX 00pa3Yo8.

Buosiornyeckas oneHka cepaedHbIx IMKo3ua0B B JIIT ocHoBaHa
Ha UX CIIOCOOHOCTH BBI3BIBATH B TOKCHYECKUX JI03aX CHCTOIHMYECKYIO
OCTaHOBKY Cep/lla *XHBOTHBIX. VICIIBITaHHE MPOBOMAT Ha JIATYIIKAX,
KOIIKaX M TonyOsix, ycTaHaBiauBas coorBercTByromme EJl (exuHUIbI
neiicteus): JIEJ], KEJI, TE]J], KoTOpble BBI3BIBAIOT B YCIOBHSAX OITBI-
Ta CUCTOJIMYECKYI0 OCTAHOBKY CEpILa Y >KUBOTHBIX. AKTUBHOCTb JIII
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OIIEHWBAIOT ITyTEM CPaBHEHHSI C aKTUBHOCTHIO CTaHJAPTHBIX 00pa3IioB
u paccuntbiBator comepkanrie EJl B 1 1, 1 mur wim B 1 Tabnerke wuc-
nbityemoro JIC. buosnoruyeckoit olieHKe mojjiexar JUCThA, TpaBa, ce-
MEHa, [[BETK! Pa3IMYHBIX BUJOB HAIEPCTSIHKH, TOPUIIBETA, JIAHABIIIA,
cTpodaHTa, KENTYIIHAKA U TPUTOTOBIIeHHBIE U3 HUX JIC.

Buosiornyecky0 akTHBHOCTh AHTHOMOTHKOB YCTaHABIIMBAIOT
METOZIOM, OCHOBAaHHOM Ha CPaBHHUTENIBHOIN OIICHKE yTHETEHHS POCTa
MHUKpOOpraHu3mMoB. Hambosee MmMMpOKO MCTHONB3YIOT PEKOMEHIIOBAH-
veii ['® Meron auddy3um B arap, 3aKIOYarONIUNCT B CpaBHEHUU
NEHCTBHA OTpeIeTICHHBIX KOHIIEHTPAIUI HCITBITYEMOTO U CTaHJapTHO-
ro oOpasna aHTHOWOTHKA Ha TecT-MHUKpoopranusM. EJl mpencrasiser
co00if Mepy, KOTOPOH BBIpaYKAETCsI OMOIOTHYECKasi aKTUBHOCTh KaK-
JIOTO aHTHOMOTHKA, OHA COOTBETCTBYET OIPEIeIeHHOM ero Macce. s
OonpmmHCTBa aHTHONOTHKOB ontHa EJ[ cooTBeTCTBYET 1 MKT aKTHBHOTO
BEIIEeCTBA.

BuoJsiornyeckyo akTUBHOCTbh HHCYJIMHA YCTaHABIMBAIOT, CPAaBHU-
Basi THIIONIMKEMHUYECKOE (CaxapOCHUKAKOIIEe) AeHCTBUE UCTIBITYEMO-
rO MHCYJMHA U CTaHapTHOTO 00pasia nHcynrHa. CTaHaapTHRIA 00pa-
3e1l IPeACTaBIsAeT cO00i BRICOKOOUHIIICHHBIN WHCYIINH, MHOTOKPaTHO
MPOBEPEHHAs! aKTHBHOCTh KOTOPOro (10 CPaBHEHHIO ¢ aKTHBHOCTBIO
MEKTyHApOIHOTO cTaHaapTa) cocrasisier He Mmenee 25 EJl B 1 mr. Hc-
MBITAHMS BRITOTHSIOT Ha Kponukax (I'd Xl, 8.2, ¢. 176).

HcnbiTaHuss Ha colep:KaHUe BelleCcTB TMCTAMHMHONOL00HOTO
AelcTBUS OCHOBaHBI Ha TIOCIIEIOBATEIIHLHOM ITOBTOPHOM BBEICHUH YKH-
BOTHBIM BHauase rucramuna (0,1 MKI/Kr), a 3aTeM HCIBITYEMOIO pac-
TBOpa. OMHOBPEMEHHO KOHTPOIUPYIOT apTepHaNbHOE JaBieHne. Bol-
TIONTHSIOT WCIBITaHUSI HAa KOIIKaX 000ero TMojia Maccoi He MeHee 2 KT
O] ypeTaHOBEIM HapKo30M. VCTIBITaHMIO TIOJABEPraroT MapeHTepatb-
usre JIC (I'® X1, B.2, c. 185).

HcnpiTaHHe HA MHPOTeHHOCTH, OCHOBAaHO Ha CIIOCOOHOCTH MHPO-
TeHHBIX BEIIECTB ITOBHIIIATH TEMIIEPATypy Tella TeIUIOKPOBHBIX JKUBOT-
HbIX. CyTh HCIIBITAHUS COCTOUT B U3MEPEHUHU TEMIEpaTyphl Tela Kpo-
JIUKOB TIOCTIE BBEJICHHUS UM B YIIHYIO BEHY HCIIBITYEMBIX CTEPUIBHBIX
KHUAKOCTeH. VcrbITaHus IPOBOIAT HA TPEX KPOJHMKAX, Macca Tella Ko-
TOPBIX He ommmdaeTcs 6omee yem Ha 0,5 k. JKuakocTs cauTaroT Hemu-
POTEHHOM, €CITM CyMMa MOBBIIIECHIS TEMIIEPaTyPhl ¥ TPEX KPOIHUKOB HE
npesbimaet 1,4 °C. Ecim aTa cymma HaxomguTces B mpenenax 1,5-2,2 °C,
HCITBITAaHUE TIOBTOPSIOT Ha TATH KPOJUKaX, a eciu npesbimaet 2,2 °C,
TO KUAKOCTH CYUTAETCS MTUPOTEHHON.
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HcnpiTanne MAPOTEHHOCTH HAa KPOJWKAX OTIMYAETCS OIpeeNIeH-
HBIMH TPyZHOCTSMHU. [ToaToMy Bo MHOrHe (apmakoren mupa (CIIIA,
Benuko6purannu, Kurtas u ap.) mis onpeneiaenus muporennoctu JIC
BKIOueH Tak HasbiBaeMblii JIAJI-TecT (ompenenenne OakTepuab-
HBIX 3HIOTOKCHHOB). B €ro 0CHOBE JIGKHUT CIOCOOHOCTH JiM3aTa ame-
6oruToB (KJICTOK KPOBH) MEYEXBOCTA CIEIM(DUICCKU pearupoBarhb €
9HJIOTOKCHHAMHU TPAMOTPHUIATEIbHBIX OaKTepHili (JIMIOCcCaxapHIaMu).
B pesynprare B3anMoaedCTBUS YHIOTOKCHHA U JIN3aTa TOSBISIETCA T10-
MYyTHEHHE TIPO3PavHON PEAKIIMOHHONW CMECH WIIH MTPOUCXOAHUT 00pa3o-
BaHHWE TBEPAOTO TeJsl, YTO CIYKUT MOATBEPKICHUEM IPUCYTCTBUS JH-
nmotokcuHa. CeipbeM miist mpomn3BonacTBa JIAJI-pearenra CIry>kKHT KPOBb
MEYEXBOCTOB — MOPCKHUX KHBOTHBIX, OOUTArOMuUX y 6eperos CeBepHOU
Awmepuxku, Anonuu, Kuras, BbeTHama.

JIAJI-TecT BBICOKOCTICIM(PUYCH IO OTHOIICHHIO K SHIOTOKCHHAM
rpaMOTpUIIaTeNbHBIX OakTepuii. Ero 4yBCTBUTENBHOCTH BO MHOTO pa3
BBINIE, YeM y (hapMaKoIe{HHOTO TecTa Ha KPOJHKax, a o0macTu Impu-
MEHEHHUA 3HaUYUuTeNbHO mupe. JIAJI-TecT npuMeHuM B IPOU3BOACTBEH-
HOM (ITOCTaJUHOM) KOHTPOJIE COAEPIKAHUS SHIOTOKCHHOB B MHBEK-
unoHHBIX JID, TOCKONBKY AaeT BO3MOXHOCTh TTOTYUYEHHSI pe3yIbTaTOB
B TeueHre 1—2 4acoB M OTHOBPEMEHHOTO UCIIBITAHUS OOJBIIOTO KOJIH-
yecTBa 00pasnoB. Kpome Toro, 3T0T TecT obecrnednBaeT HaAeKHOCTh
U BOCHPOHM3BOJMMOCTH TOJIYYCHHS PE3yIBTaTOB, COUETAIOMIMXCS C
MPOCTOTON Hcmoyib3yeMoil meronuku. Peaktus nns JIAJI-tecta npen-
cTaBisgeT co00i CyOIMMAaMOHHO BBICYIIEHHBIN JTU3aT, KOTOPHI TOTOB
K UCTIOJIL30BaHUIO TIOCJIE PA3BEACHUS €T0 allUPOr€HHOM BOOU. YUUTHI-
Bas npenmytnectsa JIAJI-recra, mogroroene mpoextr ODC «Onpene-
JICHHWE COepKaHus OaKTepHUaNbHBIX YHIOTOKCHHOBY JUISI BKIIIOYCHHUS B
ouepenHoe uznanue I'O PO.

HcnpiTaHHe HA TOKCMYHOCTH TIPOBOST HA OETIBIX MBIIIaX 000ero
rronia Maccoit 19-21 r. McibITyemblit pacTBOp BBOAAT B XBOCTOBYIO BEHY
IITH MBIIIaM 1 BeyT HaOIoaeHre 3a HUMH B TeueHne 48 gac. Ecim Hu
OJTHA W3 TIOIONBITHBIX MBIIIEH B TEYEHUE I3TOTO CPOKA HE TIOTHOHET, TO
JIIT cunTaeTcst BBIAEPKABIIMM HCIBITAHUE HA TOKCUYHOCTh. B cityuae
rudenn XoTs OBl OTHOW MBIIIN HCIIBITAHUS TTOBTOPSIOT 110 OTpe/IeTIeH-
HOM cXeMe U JIeNaloT OKOHYATEIFHOE 3aKIIF0YEHHE O €r0 TOKCHIHOCTH.

HcnpITaHUSIM HA MHUKPOOHMOJIOTHYECKYI0 YHMCTOTY ITOBEPTAIOT
HE CTepuiIn3yeMble B mpoiiecce mpousBosctsa JIII (tabmerku, Karcy-
JIbI, TPaHYJIbl, PACTBOPBI, SKCTPAKTHI, Ma3H | JP.). ITH UCIIBITAHHUS HME-
FOT CBOEU LIEJIBIO ONPEIEICHUE COCTaBa U KOJIMYECTBA UMEIOLLEHCS B
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JI® mukpodiopst. [Ipu 5TOM ycTaHaBINBaETCS COOTBETCTBHE HOpMaM,
OrPaHUYUBAIONIAM MHUKPOOHYI0 00CEMEHEHHOCTh (KOHTaMHHAIIHIO).
HcnpiTanne BKITIOYAaeT KOJMYECTBEHHOE OIMPEEeNIeHUE KU3HECTIOC00-
HBIX OakTepwii W rpuOOB, BBHISIBICHHE HEKOTOPHIX BHIOB MHKPOOPTa-
HU3MOB, KHTIIEYHOH (DIIOPHI ¥ CTAUIIOKOKKOB. VIcTIBITaHNE BHITTOMHSIOT
B aCeNTUYECKUX YCIOBHAX B COOTBETCTBUHU ¢ TpebGoBaHUsAME ['D XI
(B.2, ¢.193) 1BYXCIIONWHBIM arapoBbIM METOIOM B Yarikax IleTpu.
HcnpiTaHHe HA CTEPWIBHOCTH OCHOBAaHO Ha JOKa3aTENbCTBE OT-
cyrctBus B JIC kH3HECTIOCOOHBIX MHUKPOOPTaHW3MOB JIFO00TO BUAA U
SIBIISIETCS] OTHIM M3 BKHEUIINX 1oKkazarenei oezomnacHoctu JIC. Dtum
WcIBITaHUAM ToaBeprarorcst Bee JIII 1 mapeHTepaibHOTO BBEACHHUS,
IJ1a3HbIE KalUIH, Ma3d U T.1. {1 KOHTpOIs CTEpUIBLHOCTH IPUMEHSIOT
OMOTIIHKOJIEBYIO U XHUIKYI0 cpexy Cadypo, UCTONb3yss METOM MPsIMO-
ro moceBa Ha nuTarenbHble cpensl. Ecmu JIC obnmagaer BrIpakeHHBIM
AHTUMUKPOOHBIM TEHCTBHEM WIIH Pa3iIuTo B eMkocTu 6omee 100 mu, TO
HCIIONIB3YIOT MeToa MeMOpanHoi ¢unsrpanuu (I['D, B.2, c. 187).

3.11. Banmpaumsa MeTolOB aHanM3a

Banupamusi — 5T0 ToaTBEpKIeHNE 000CHOBAHHOCTH BBIOOpaA Me-
TOJa aHaNM3a JJIsl ycTaHOBIEHU HOpM KadecTBa JIC 1o kaxmomy pas-
neny HI. Ona mpoBoguTcs HpH MOATOTOBKE mpoekToB HJ[ Ha HOBBIC
JIC wm mipu mocnenyromeM mepecMmorpe HJI. Bamumarum moasepra-
IOTCS aHAJUTHYECKHE METOMBI, MCIIONb3yeMble I HASHTH()HUKAINN
JIB, ycTaHOBIEHHS COAEPKaHUA B HEM Pa3jM4HBIX IPUMECEH, KOJIu-
YEeCTBEHHOTO OIpeNeIeHNs HHAUBUAYyaIbHbIX JIB 1 comepkanus nx B
JI®, onipenenenns BCIOMOTaTENFHBIX BEIIECTB M KOHCEPBAHTOB.

Banmupanus Meroma aHanm3a mperonaraeT OneHKy ero Crerugd-
HOCTH, JUHEIHOW 3aBUCUMOCTH PE3YJIFTaTOB UCIBITAHUN, aHAJIUTUYE-
CKOH 00J1acTH METOTUKH, ITPABIIILHOCTH, BOCIIPOU3BOANMOCTH PE3YIIb-
TaTOB, Mpezeiia 00HAPYKSHUS.

PeBanmmarus HeoOxomuMa B T€X CITydasiK, KOTIa MPOU3OILTH H3Me-
"euus B cuHTese JIB, B cocrase JIC, B anammmTnueckoil Mmeronuke. [1a-
paMeTphl aHATMTUIECKOTO METO/1a, YCTAHABIMBAEMEBIE ITPH €T0 BaJIH/a-
MU ¥ PEBaJIMIAIINH, PACCUUTHIBAIOTCS B COOTBETCTBHH C CYIIECTBYIO-
VMM [TPaBIJIAMH CTaTUCTHYECKOH 00pabOTKH Pe3ylIbTaToOB aHAJM3a.

CrnenuguyHOCT, METOAA aHaiHW3a OOYCIOBIMBACT €r0 CIOCO0-
HOCTH JIOCTOBEPHO YCTaHOBUTH Hanmmuue JIB B mpuCyTCTBHE APYrHX

145



KOMITOHEHTOB (ITpUMecei, BCIIOMOraTebHbIX BemiecTB). OLeHKa crien-
n(rIHOCTH HEOOXOMMA JTSl METOJIOB, HICTIONIb3YEeMBIX TIPY HIIEHTH(H-
Kaluu, ONpeieNIeHUH MPUMECE U KOJIMYECTBEHHOTO cozepkanus JIB.

JluHeliHasi 3aBHCMMOCTb AHAINTHYECKUX CHUTHAJIOB OT KOHIICH-
tpamu JIB ycranaBnuBaercs rpadguyecku. OrieHUBaeTCs OHA Ha OCHO-
BaHWU HE MEHEE S UCTIBITAHUH, BHIITOJIHEHHBIX C TIOMOIIBIO HCIIONIb3ye-
MOW aHaJUTH4YECKOW MeToauku. [lapaMeTrpamu, MOATBEPKIAIOIIMMU
JUHEWHYIO 3aBUCHMOCTH, SBIAIOTCA KOA(POHUIIMEHT pPErpeccHu, Yroil
HaKJIOHA JIMHUHU PErpeCcCUH U OCTATOYHASI CyMMa TUIOINACH.

AHaJuTH4YeCKasi 00,1aCTh METOIMKH OXBATHIBAET MHTEPBAJ MEXKIY
BEPXHUM M HWKHAM TIpeAeNIaMH COJIepKaHMs UCITBITYEMOTO BEIIeCTBa,
B KOTOPOM cOOromaeTcsi THHeHHas 3aBUCHUMOCTh. [Ipu aTom manHas
METOIMKA JOJDKHA 00CCIIeUunBaTh ONpeAesicHne ¢ TpeOyeMoi BoCIpo-
M3BOAMMOCTBIO M TOYHOCTHIO. AHAJTUTHYECKasi 00JIaCTh BBIPAXKAETCS B
TeX K€ €AMHUIAX, YTO U PE3YIBTAThl HCIIBITAHUI C TIOMOIIBIO0 TaHHOU
METOMUKH (IIPOLIEHTHI, MUJIMOHHBIE JOJIH).

IMpaBuwibHOCTHh (TOYHOCTDH) AHAJTUTHYCCKOTO METO/A XapaKTepH-
3yeT OIM30CTh PE3YIBTATOB, MOTYUYEHHBIX C TOMOIIBIO TAHHOW METOIH-
KH, K ICTHHHOMY 3Ha4eHun10. [ Ipy ycTaHOBIEHHMH TOTO MapaMeTpa IJis
KOJTMYE€CTBEHHOTO OMpEIeNIeHUs] CyOCTaHIINH, MTPUMece MOTYT OBITh
WCTIONIB30BAHBI CTAHIAPTHBIE 00pa3Ilbl, IPyTHUe HE3aBUCUMBIE METOIH-
KW, MOJIeIbHBIE CMECH, MeTof] 100aBoK. [IpaBHIIEHOCTE OIleHUBAaETCS
HE MEHEe YeM I10 TPEM IOBTOPHBIM OTIPEICICHUSAM IS TPEX aHATUTH-
YeCKUX KOHIICHTPAIIUK B IIpeneiaX aHaTuTHICCKOW 00IacTH.

Bocnpou3BoauMoCTh aHATUTHYECKOTO METOZa OTpakaeT CTEIEeHb
COBIIJIEHUI PE3YJIbTAaTOB OTJENbHBIX HCIIBITAHUN IPU MHOTOKPAaTHOM
WCTIONB30BaHUK MeToAWKH. OHa yCTaHABIMBAETCA MPH KOIMUYECTBEH-
HOM OIIpeNieJICHUN He MeHee 9 aauKBOT o0Opasiia M BeIpakaeTcs B pe-
3yABTATE CTATUCTUYECKOH 00pabOTKY IO BEIMYMHAM CTaHJAPTHOTO OT-
KIIOHEHUS, K03 UIIeHTa BapHallii ¥ JOBEPUTEIHFHOTO HHTEPBAIA.

Me:xsia6opaTopHasi BOCHIPOM3BOAUMOCTb aHAJTUTHYECKOTO METO-
J1a TIOKa3bIBAET CTETIEHb BOCIIPOM3BOUMOCTH PE3YIIETATOB UCTIHITAHHIH,
BBITIOJTHEHHBIX TI0 Pa3pa00TaHHON METOIWKE B Pa3IHYHBIX JIaboparo-
pHUSX Ha COOTBETCTBYIOIIEM OOOPYIOBaHHUH, Pa3HBIMU aHATUTHKAMH, B
pasHoOe BpeMs.

IIpenes o0Hapy:KeHHUS — MUHHMAaJbHOE CONIEp)KaHHE aHAIN3U-
pPyeMoro BelIecTBa, KOTOPOE MOXKHO OOHAapYXHTh C MOMOIIBIO JaH-
HOM METOMMKH (BBIpaXKaeTCsl B MPOIEHTAX WA MUJLUTHOHHBIX JOJISX).
YcraHaBnMBaeTCs IS XUAMUYECKIX METOIOB BU3yalbHO. st huznko-
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XMMUYECKHX METOJOB YCTaHABIMBACTCS 110 MUHIMAaJIbHOM KOHIICHTpa-
LUH UCIBITYEMOTO BEILECTBA, KOTOPOE MOXKET OBITh 1OCTOBEPHO OOHA-
PY’KEHO WJIM PACCUNUTHIBACTCS 110 BEIMYMHE CTAHAAPTHOTO OTKJIOHCHHUS
1 YTJIy HaKJIOHA KaIHOPOBOYHON KPHBOH.

IIpeaes KoJIMYECTBEHHOIO OMNpeAeJIeHHs] — MHUHHMAJIBHOE CO-
AepxaHue (B MPOILIEHTAX) aHATU3UPYEMOr0 BELIECTBa, KOTOPOE MOXKET
OBITH OIPENIEJICHO C JOCTATOYHOM TOYHOCTHIO ¥ BOCHPOU3BOAUMOCTEIO.
VYeranaBnuBaeTcst 7151 TH0OBIX METOIOB BU3YAJIBHO MJIM PACUETHBIM IIy-
TeM TIOA00HO YCTAaHOBIICHHIO Mpeea 0OHapy KEeHHSI.

IIpurogHocTe cHCTeMbl — MHTETpajJbHAs 4acTh AHAIUTHUYECKHX
METOIUK, ITOATBEPKAAONIAs HAle)KHOCTh aHajIi3a B 3aJaHHBIX yCJIO-
BHUSIX €r0 IIPOBEICHHUS.

3.12. CraHaapTHble o6pasLbl

CrangaprasiMu oopaznamu (CO) Ha3pIBalOT BEIECTBA, C KOTO-
pBIMU CpaBHHUBAIOT HcnbiTyemble JIC mpu NpPOBEJICHUU WX aHAIH3a
(U3UKO-XUMUYESCKIMU WA OMOJIOTHYECKUMH METOIaMU. YCIIOBHO pa3-
nemsiior CO Ha XUMHYECKHe M OMONOTHYecKre, HO 3TO HE MCKITIOYaeT
WCTIOJIb30BAHUS OJTHOTO U TOTO K€ U3 HUX U IS (PU3UKO-XUMHIECKOTO,
u Ui Gronornaeckoro ananmusa. B T'® X, e, 2 (c. 60) mansr onpee-
JICHUSI TSPMHUHOB «TOCYIapCTBEHHbIE CTaHaapTHbie oOpasipp (I'CO),
«paboure cranmaptHeie o0pasiep (PCO) n «craHmapTHBIE 0Opa3IbI
BemectB-ceuereneii» (COBC). AKTMBHOCTD, HIIH COAEp KaHUE BEllle-
crBa (%) B 'CO npunumaetcs 3a 100%, eciii HET APYTrUX yKa3aHUH Ha
stuketke. Beimyck ['CO ocymecTBIsIOT B COOTBETCTBUU C TPeOOBaHH-
ssmu @C, koTopas pazpabaTbiBaeTCsA MPEATPUATHEM-Pa3pabOTIHKOM.
B xauectBe PCO wncmonb3ytotr o0pasisl cepuitHbIXx JIB, koTophie co-
otBercTBYIOT TpeboBarusim OC (DCII). Pacyer KOIMUECTBEHHOTO CO-
nepxxanus JIB B JI® mpoBomsT ucxons u3 GakTHIECKOTO COMEPIKaHUS
ero B PCO. B xagectee COBC ucnomnssytor I'CO, PCO wu BemecTsa,
CIEeUALHO U3TOTOBIICHHBIC B TIOpske, peaycMmorpenroM OC. [Mpu-
MersroT COBC i onpeneneHus IpuMeceil Wi KOMIIOHSHTHOTO CO-
craBa ucneITyemsix JIC.

Psin ocobennocteit nmeror CO Ha aHTHOMOTHKH. Cpemy HUX HMe-
IOTCS KaK OJJHOKOMITOHEHTHBIEC BELIECTBA, TAK M CIOXKHBIC, COCTOSIINE
U3 HECKOJIbKUX KOMITOHCHTOB OJM3KON MPHUPOIbl (aMHHOITIMKO3HUIBI,
MOJIMCHBI), KAXKIIBIA M3 KOTOPBIX OIMpPEIENISAET KaK aKTHBHOCTh M TOK-

147



CUYIHOCTD, TaK B PU3HKO-XxuMHUIeckue koncTanThl JIC. [Ipu pazpaboTke
takoro CO ero akTHBHOCTb OTIPENEISIeTCA NCXO/IS M3 KOTMI€CTBEHHOTO
coneprkanus B HeM jAeiicTytoiero JIB. Kpome Toro, mpu cranaaptusa-
MU aHTHOMOTHUKOB UMEETCS TEHISHIIUS K CO3/IaHUIO0 €IITHOTO CTaHIap-
Ta K TPYIIIE BEIMIECTB, CXOAHBIX TI0 XHMUYECKOMY CTPOEHHIO.

ATtTectamuelt, xpadHeHumemM wu peanmsanmeir CO 3aHMMaeTCs
I'HHUHNCKIJIC. On mpoBoaut 3kcneptr3y Beex npoekroB @C wa I'CO,
pa3pabOTaHHBIX MPEANPUATHSIMHA U OPTaHU3AIMSIMHE, BHITYCKAIOIIHMA
st ['CO. Tonbko nocie sroro orn yreepxaatorcs M3 PO B ycraHos-
JICHHOM TIOPSI/IKE.

Howmenknarypa I'CO oTedecTBEeHHOTO MPOU3BOACTBA BKIIIOYAET OKO-
10 140 nHanmenoBaHui. OHH UCITOJIB3YIOTCS TTPH BBITIOTHEHUN (BU3HKO-
XMMHYECKHX U Ononornueckux ucnbiranuii 6onee yem 300 JIC (mpe-
JKJIe BCETo cuHTeTHUecKuX). Eme 6osee mmpoko ucmonssyrwores PCO,
MIPEACTABIIIONINE o000 00pa3itel cepuiiHbix JIB. X mpuMeHeHune oT-
paxero B 6omee 700 ®C 1 UCHIBITAHWHA TOITMHHOCTH, YUCTOTHI U
KOJTMYE€CTBEHHOTO OTIPEJIEICHNSI.

4. CTABMJIbBHOCTb U YCTAHOBKA
CPOKOB rogHOCTM

4.1. UcnbiTaHMsa CTaBMABHOCTM M YCTAHOBMIEHME
CPOKOB rOfQHOCTH NEeKapCTBEHHbIX CPeACTB

4.1.1. Topaodok nposedenus ucnvimanuil

[Ipoueccer, mpoucxoasmue Npy MOTYUSHUH, XpPAaHEHHH W TPaHC-
roptupoBke JIC, BIUSHUE TIPH 3TOM Pa3IMYHBIX (PaKTOPOB, TPEOYIOT
MIPOBEICHNUS HEOOXOIUMBIX UCCIIEIOBAHUH Il YCTAaHOBJICHHS yCIOBHI
XpaHeHUs M CPOKOB romHoCTH. [lopsnok wcmbITaHuid CTAOMIBHOCTH
JIC, mpoBOAMMBIX B LIESX YCTAHOBIIEHHS CPOKOB UX TOXHOCTH U ONITH-
MaJbHBIX YCIIOBHHA XpaHEHHS, PErIaMEHTHUPYETCS OTPAcleBhIM CTaH-
nmaptoM (OCT) «JIexkapcTBeHHBIE cpencTBa. MCIBITaHUS CTAOUILHOCTH
Y yCTaHOBIIEHHE CPOKOB TOHOCTH.

DTOT cTaHAApPT paclpoCTpaHsIeTcs Ha BCe MPENNPUATHS U OPTaHu-
3amud, KOTOpPBIE Pa3padaThIBaOT U MPOU3BOAST JIEKapCTBEHHBIE Bellle-
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crBa (cyocranimu) u ['JIC mpOMBIIUIEHHOTO H3rOTOBJICHHS, HE3aBUCH-
MO OT WX BEJOMCTBEHHON TOAYNHEHHOCTH B (DOPM COOCTBEHHOCTH.

HccnenoBanne cTaOMIBHOCTH OCYIIECTBISIOT, M3y4as MEXaHU3M
(pM3HYeCKUX WM XUMHYECKHAX MPOIECCOB, MPOUCXOMSIINX TIPH U~
tensHOM XpaneHnn JIC. OneHuBaoT cTabuiIsHOCTE, onpeneisis B JIB
KOJIMYE€CTBO OCHOBHOTO KOMITOHEHTa M TPOIYKTOB €r0 Pa3IOKEHUS.
[Iponeccrr paznoxenus JIB nmpoucxoasT o4eHb MEUICHHO TIPH OOBIY-
HBIX YCJIOBUSX XpaHEHHs. DTO BECbMa MOJIOKUTEIbHBI MOMEHT C TOY-
KH 3peHust cTabuiabHOCTH. OHAKO OH CO3/1aeT TPYAHOCTH B HCCIEI0-
BaHUX, TaK KaK Jake B TEUCHHE JIMTEILHOTO BpeMEHH 00pa3yroTcs
OYEeHb MaJIble KOJIMIECTBA MTPOAYKTOB PA3IOKEHHS.

PesynbraTel mccienoBaHWs CTAOMIBHOCTH HCIONB3YIOTCS IS
YCTaHOBJICHHSI YCJIOBUI XpaHEHUs, NMEpUoAOoB mnepekoHTposs JIB u
cpoxkoB rogaoctH IJIC, mias paspaborku Ha Hux HJI (©C, OCII), BHI-
0opa aHATUTHYECKUX METOIOB, MO3BOJISMIOMINX HAAEKHO OMpPEIENUTh
JIB u poayKTHI ero AeCTPYKINH, a TaKXKe I BEIOOpa yImaKOBOYHO-
YKYTIOPOYHBIX MaTe€PHUajIOB.

[lepBonauanbubIil cpok romHoctr JIC 1, COOTBETCTBEHHO, YCIOBUS
XpaHEeHUs yCTaHABIHMBAIOTCS OpraHu3anen-pa3padoTInKOM Ha OCHOBE
pe3yIbpTaToB U3ydeHus cTadmibHOCTH. Kak nmpaBmito, BHavase omnpese-
JSIETCSI HE CPOK TOJHOCTH, a MEPHOJT EPEKOHTPOJIS (32 UCKITIOYCHHEM
HECTOMKHUX Oronornveckux cyocranimii). Jls [TIC He pekoMeHIyeTcst
YCTaHaBIUBATh CPOK TOTHOCTH Ooee S JeT.

[Iportecc m3yuyeHwst CTaOMIBHOCTH CTPOUTCS B 3aBUCHMOCTH OT
ocobenHocteit uccrexyemsix JIB, JI® u ynmakoBOYHO-YKYHNOPOYHOM
cuctembl. McnbiTeiBatoT JID, U3rOTOBIICHHBIE W3 Pa3IMYHBIX CEPUIl
cyocrannmu. Ecnu ymakoBka TpencTaBisieT co0O0i HEpPOHUIAeMbIi
JUISL BHEIITHUX BO3JICHUCTBUI Oaphep (aMITyIibl), BIUSHUAE BIaXXHOCTH HE
n3ydaercs. i pacTBOPOB JOIDKHO OBITh MPEAYyCMOTPEHO H3YUCHHE
BIMSIHHSI OTPUIATEIBHBIX TEMIIEPATyp Ha CTA0MIBHOCTD.

OO0s13aTeNIbHO  YYUTHIBACTCS 3aBUCUMOCTBH YCJIOBHM XpaHEHHS
ot cpenHe-kaumatudeckoit temmeparypbl (CKT) u oTHOCHTEIBHOMN
BIIQYKHOCTH B PETHOHE MpenroyiiaraeMoro pelHKa cobita. [lpn sTtom
PYKOBOJICTBYIOTCSl JIaHHBIMH O KJIMMATHYECKHUX 30HaX Mupa (Tadi.
V.1.).

st Poccuiickoit denepanuu npu ueclieAoBaHuH cTabuimsHOCTH JIC
HCIIONB3YIOT yeimoBus |-11 kimumarnyaeckux 30H. Eciu mpeamnosaraercs
BBIXO] TTpon3BoANMBIX JIC Ha MHPOBOM PBIHOK, TO CIIEAYeT UCXOAHUTH
n3 ycnoBuit |V 30HBL.
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Kianmarunyeckue 30HbI MHpa

Knumar [Ipumeps! pernoHoB CKT, °C OTHOCHTeHbHOaﬂ
BIIAXKHOCTH, %
| — ymepeHHbIi Cesepnas EBporna, 21 45
Kanana
[l — cyOorponmueckuit CpenuzeMHOMOpbE 25 60
[l — cyxoit Tponnueckuii | 30Ha MyCThIHb 30 35
AV Bnanchlﬁ 30Ha TPOIMUYECKHUX 30 70
TPONHMYECKUN JIECOB

B ocHOBy mpoBeneHNs aHATUTHYECKUX ONEpaluil PH UCCIIEN0Ba-
HUM CTa0MJIBHOCTH OJKHBI OBITH TIOJIOKEHBI METOABI, U3JI0KEHHBIE B
O®C TocynapcrBenHoOl (hapmakonen. BHauane skcnepuMeHTaIbHbIE
o6pasisl JIC KOHTPOTUPYIOTCS 1O BCEM IOKa3aTesisiM COOTBETCTBYIO-
meit ®C (OCII) wmm e€ mpoekra. B nanpHeleM KOHTPOIHPYIOTCS
TOJIBKO TE TOKAa3aTeNIM, KOTOPbIE MOTYT M3MEHATHCS B MpOLECCE Xpa-
HeHus. [l onpenenenns NpoayKToB IECTPYKLIUU U U3yUEHHs TOMO-
HUTEJBHBIX (PU3UKO-XUMUYECKUX MM OHOIOTUYECKUX XapaKTEPHCTHK
00pa3LoB MOXXHO MCIIOJIB30BaTh ClIEUaIbHbIE METOIBI aHATN3A.

Krnaccnyeckne XuMU4YecKue METOBI, KaK MPaBUIIO, HE MO3BOJIAIOT
OOHAPYXHUTh U ONPENETIUTH MAJIbIE KOJMYECTBA POLYKTOB Pa3JIOKEHHS.
Baxnyro nundopmanuio o HaTMYUK B MOJIEKYJIax UCCIEIYEMbIX OpraHH-
yeckux JIB Tex mim nHBIX (GYHKIMOHAIBHBIX TPYIIH, TOATBEPKAAOIINX
00pa3oBaHue MPOLYKTOB pas3iioxkeHus1, MoxeT nath MK-crekrpockonusi.
Bricoxoli crienn(uYHOCTHIO U YyBCTBUTEIBHOCTBIO OTIIMYAIOTCSI METO-
1l SIMP-, OI1P- u macc-cnekrpockorui. OCOOSHHO IUPOKO IS UC-
clenoBaHusl cTabuiabHOCTH JIB mpHMEHSIOT pasiaudHble BUABI XpoMa-
Torpaduu, codeTras UX C IPYTUMH (PU3MKO-XUMHUYECKUMH METONAMH.
lasoxxuaxocthast xpomarorpadust (I7KX) u BeicokodhhekTrBHAS KH-
koctHas xpomarorpadus (BOXKX) okazanice BecbMa NepceKTHBHBIMU
IUISl OLIEHKU cTabmiibHOCTH MHOTHX JIB. BaxHo, 4TO MprMeHeHHe 3TUX
METOIOB TPeOyeT OYeHb MaJIbIX KOJIMYECTB aHATM3HUPYEMBIX BEILIECTB.

[IpoBoauMEIii Oprann3anuei-pa3paboTINKOM aHAIN3 00pa3LoB, 3a-
JIOKEHHBIX Ha JOJITOCPOYHOE XpaHEHHUE, TPOBOAMUTCS KaxIble 3 MecsIla
B T€UEHHUE IEPBOTO rofa, Kakable 6 MecsaleB B TEYEHHUE BTOPOrO rosa
1 3ateM exerofHo. [Ipu npoBeaeHNN yCKOPEHHBIX CIIBITAHUH aHAIU3
ocymecTsisiercs depe3 1, 2 u 3 mecsna nocie 3aKiIajKd U, B ciiydyae
HEOOXOOMMOCTH, uepe3 6 MecseB.
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YcTaHOBIIGHHBIE CPOKH TOMHOCTH U CPOKH mepekoHTpoist JIC mo-
TYT OBITH IIEPECMOTPEHBI TI0 MEpe HAKOIUICHHUS SKCIEPUMEHTATBHBIX
naHebIX. [lomydeHHble maHHBIE 00 WX W3MEHEHHSX, a TaKKe O PeKo-
MEHAYEMBIX YCIOBHAX XpaHeHHS 0hOpMIITIOTCA Kak n3MeHeHust K PC
(DCTD).

PaGoTHUKM anTeyHON CETH MOIDKHBI OCYIIECTBIIATH ITOCTOSHHBIN
KOHTPOJIb 3a ycioBUAMHU U cpokamu xpaHeHus JIC, BeusiBiars JIIT ¢
MpU3HAKaMH HECTAOWIBHOCTH, a TaK)Xe 3HAKOMHTH MOTpeOHTENei ¢
TpeboBaHMAMH K XpaHeHnto JIC B TOMaIIHAX YCIOBHSIX.

4.1.2. IHenu u 6uodvl ucnolmanuii cmaduIbHOCMU

OcHOBHas 11eJb M3Y4YeHHUs CTaOMIBHOCTH — TMONydeHune uHpopma-
1 00 m3MeHeHnsx kadectsa JIC ¢ TeueHneM BpeMeHH B 3aBUCUMOCTH
OT BIHSHUS (PAKTOPOB OKPYXKAIOIIEH cperbl (TeMIieparypbl, BIaKHO-
CTH, OCBemeHust). J[JIsi OCTHKEHHS STOH 1IEJIM UCIIONB3YIOT TPH BHIA
WCIBITAaHUH. CTPECC-TECTHI, YCKOPEHHBIE WCIBITAHUS, TOJITOCPOYHBIC
WCTIBITAHUS.

Ctpecc-TecThbl — IPUMEHSIOT, KaK MPaBWIIO, MIPH UCIBITAHUSIX 00-
pasioB oHOM cepur HOBBIX JIB (cyOcranmuii). IX 0CHOBHOE Ha3Haue-
HUE — TOJTy9eHNe UCXOAHBIX JaHHBIX, KOTOPHIE 3aT€M HCIOIb3YIOTCS
JUTSA TIJIAHUPOBAHUS W MIPOBEICHUS MCIBITAHUI CTaOMIBHOCTH PYTH-
My Metogamu. C TIOMOIIBIO CTPECC-TECTOB OMPENENSIOT XapaKkTep U
TEUCHNE PEaKIMU IECTPYKINH, BEISBIAIOT MX BaKHEHIINE MPOIYKTHI,
MOAOMPAIOT ONTUMANIbHBIE aHAIMTHYECKHE METOIUKU Ul OTIpenee-
Hus ucxonHoro JIB m mpomyKToB ero pacmaja B MPHCYTCTBHH APYT
npyra. OObIUHBIE yCIOBHS cTpecc-TecToB. Temmeparypa 50, 60 wmm
70 °C, 1.e. muanmyMm Ha 10 °C BplIIIe, 9eM B YCKOPEHHBIX HUCTIHITAHHSX,
BIIQXXKHOCTH He HIke 75%. OmHaKo, clieyeT YIUTHIBATh, YTO XapaKkTep
MIPOUCXOSIINX TPU 3TOM XUMHYECKHX MPOIECCOB HE BCETIa MOXET
COBITAJaTh C XOAOM peakuuii mpu Oosee MATKHUX yciaoBusax. s ceeTo-
YyBCTBUTENBHBIX JIB MOTyT OBITh TIpEeIyCMOTPEHBI HCIIBITAHUS (HOTO-
CTaOMIBHOCTH.

YckopeHHble MCIBITAHUA CTA0MJIBHOCTH WCIONB3YIOT B TIPO-
necce pa3paborku HOBBIX JIC C 1eIbpI0 YCKOPEHUSI CPaBHUTEIHHOTO
M3YyYeHHs Pa3IMYHbIX BApHUAHTOB HKCIEPUMEHTANBHBIX IPOIHUCEH,
TEXHOJIOTUYECKUX TPUEMOB, YIAKOBOYHO-YKYHOPOYHOW CHCTEMBI.
YckopeHHBIE WCIBITaHUS TPOBOIAT IpH Oojiee BHICOKOM, HE MeHee
geM Ha 15 °C, o cpaBHEHHUIO C MOJTOCPOIHBIMHU HUCITHITAHUSIMH TEM-
reparype W Mpy BIAXHOCTH 0oyiee BBICOKOW IO CPaBHEHUIO C OXKH-
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JAeMBIMH yCIIOBUSAMHU XpaHEeHUs. B mpenperucTpanmoHHBINA MEpHOLT
nonrotoBku H/I yckopeHHBIE HCTIBITAHUS TPOBOISAT IS TOTO, YTOOBI
MTOATBEPANTH PE3yNbTaThl UCCIEIOBAHUN B PEATBHOM BpeMeHH. DTO
MTO3BOJISIET YCTAHOBHUTH OOJIee MITUTENBbHBIN MEepBOHAYAIBHBIA CPOK
TOAHOCTH, Y€M TOT, KOTOPBIH BBITEKAET W3 UMEIOIINXCS PE3yIbTaToB
JONITOCPOYHOTO XpaHEHHUsA. B MOoCTperncTpanmoHHbIN MEPHoOJ YCKO-
pEeHHBIE WCTIBITAaHUS TIPOBOMAT JUISI IPEABAPUTEIHLHOTO TTOATBEPXKIE-
HUS BO3MOXXHOCTH W3MEHEHHH yTBEPKIEHHBIX YCIOBUH MPOU3BOJ-
ctBa (IPOMHUCH, TEXHOJOTHH, TIEPEHOC TUIOMAAKU U jap.). OnHaKo B
JaJTbHEHIIeM 3TH Pe3yiIbTaThl MOTYT OBITh TOATBEPKIEHBI JaHHBIMU
WCIIBITaHUI B peaIbHOM BpEeMEHH.

Crnenyer y4ecTh, 9TO BO3MOXKHOCTh YCKOPEHHBIX UCIIBITAHUI TepMO-
nabunsHeX JIB 1 HekoTopsix JID (sMysbcru, Ma3u) BECbMa OrpaHuye-
HBI. J{7151 HIX OCHOBHBIM METOZIOM HM3YyYEHHS CTAOWIIFHOCTH SIBIISTIOTCS
JOJITOCPOYHBIE UCTIBITAaHHS. BMecTe ¢ TeM, ooKUTENbHBIE PEe3yIbTa-
THI YCKOPEHHBIX UCIIBITAHUH al0T BO3MOXXHOCTH CEaTh 3aKII0OYCHHE
0 ToM, 4T0 3T JIC mposBAT yCTOWIMBOCTD MPH KPATKOCPOIHBIX OTKJIIO-
HEHUSX yCIOBUM XpaHEHHs OT HOPMAJbHBIX.

Joarocpoynble UCNbITAHUS (MCNBITAHUSI B peajibHOM BpeMme-
HH). Pe3ynsTaTel THX HCIIBITAHMI SBISIOTCS BAKHEHIIINM OCHOBAHHUEM
JUTSL YCTAaHOBJICHHUS ¥ TIOATBEPKICHHUS ONTUMAIFHBIX CPOKOB TOTHOCTH
JIC xak mipy UX PETUCTPAIlH, TaK U B IOCTPETUCTPALMOHHBIIN ITEPHOI.
OHM POBOIATCS B YCIOBUAX, MAKCUMAIFHO MPUOIMKEHHBIX K MPEN-
roylaraeMbIM ycloBusM xpaneHus JIC B mporecce peatn3alui.

4.1.3. Memoout ycKkopennozo onpedenenus CmaduibHOCmu
JIeKapCmeeHHblX cpedcme

Pexomenmyemeie OCTom mrst onpeneneHus crabunsaocTa JIC moi-
TOCPOYHBIEC UCTILITAHHSI TIPOBOJIATCS B peabHOM BpeMeH!. OHH 3aKIT0-
4arTcs B ToM, uTo JIC B TeueHue meprojia, OTBOJAUMOTO Ha €0 pPeau-
3anuio (00bIYHO OT 2 10 5 11eT), XpaHAT IPH KOMHATHOM TEMIIEPaTyE.
Uepes ompezercHHbIE TPOMEXKYTKH BPEMEHHU OICHUBAIOT Kav4eCTBO
xpanserocs JIC mo @C (DCIT). Ha ocHoBaHNM pe3yIsTATOB aHAIIN3a
JIETAI0T 3aKJII0YEHIEe 00 ONTHMAILHOM CPOKe XpaHeHHs. Takoi MeTox
MO3BOJISICT MOJYYUTh HanOoIee 00LEKTHBHOE 3aKITIOUCHHE, HO Ha TIPO-
BEJICHUE HCTIBITAHUHN YXOIUT HECKOIBKO JICT.

Hcnonb3yeMbie YCKOPEHHBIC HCIIBITAHHS W CTPECC-TECThI UCCIIEIO-
BaHus ctabmibHOCTH JIC OCHOBAHBI HA ONpE/eICHHN UX KauecTBa IMy-
TEM UCTBITAHNHN B O0JIee )KECTKUX YCIOBHSIX.
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Mertozpl yCKOPEHHOTO XpaHeHus: (YCKOPEHHOTO CTapeHus) IO3BO-
nstroT 3a 15-115 nueit mpu 40—70 °C ycTaHOBHUTEH CPOKH XpPaHEHHUS, KO-
TOpBIE, KaK MPaBUIIO, COBMAJAIOT C PE3yJIBTaTaMH, MOJyYSHHBIMU MTPH
xpanennu JIB npu koMHaTHOH Temmieparype B TedeHue 3-5 nert. Mc-
CJIC/IOBAHUS BEIYT B KIIMMATHUECKUX IIKadaX WM KOMHATaX, KOTOPBIC
HUMEIOT YCTPOMCTBA, MO3BOJIIONINE aBTOMAaTHYECKH PEryIHpOBaTh 3a-
JIAHHBIC YCIIOBUSI XPAaHEHHS: TEMIIEPATYPY, BIAXKHOCTh, CBET. OLEHKY
CTaOMIILHOCTH OCYIIECTBIISIOT, HCCIEAyYs (PU3MIeCKre U XUMHUYECKUE
n3MmeHenus JIB.

Takum 00pa3oM, METOJbl YCKOPCHHOI'O CTAPCHUS OCHOBAaHBI Ha
W3YyUYCHUN KUHETUKU PEaKIUil Pa3lIokKeHUs JICKAPCTBCHHBIX BEIICCTB.
Hcronb3ys (hakTopsl, YCKOPSIOIIHE XHMHUYECKUE Peakiuu (TeMiepa-
TYpy, CBeT, Biary, pH cpebl, KHCIOPO/), MOKHO B TEUEHHE KOPOTKO-
TO MPOMEKYTKA BPEMEHU KOJNMYECTBCHHO YCTAHOBUThH TE M3MEHEHHH,
kotopbie ipoucxoadar ¢ JIC npu amurerabHOM XpaneHuu. U3 mepeyrc-
JICHHBIX (DAKTOPOB Yallle BCEro UCIONB3YIOT Temieparypy. Ha ocHoBe
MOJYYEHHBIX PEe3yJIbTaTOB YCTAHABIMBAIOT ONTHMAIbHBIC apaMeTPhl
xpanenus: JIC: TemreparypHbIii pexuM, BIXKHOCTh, OCBEICHHOCTb,
pH cpenpl, XapakTep yImakoBKH U T.1.

Henp uccnenoBanus crabunbHocTH JIC MeTOmamMu yCKOPEHHOTO
XpaHEeHUs] MOXKET ObITh pa3nuuHol. Ecnu uccnemyercs sekapcTBEHHOE
BEIIEeCTBO (CYOCTaHIHsS), TO YCTAHABIUBAIOT BIMSHHAC TEMICPATYPHI,
cBeta U Apyrux (HaKTOpOB HA MPOIECC PA3IOKEHHUS (CKOPOCTh XUMH-
4eCcKuX peakimid). Jiis jmekapcTBEHHBIX (OPM TaKKe YCTAHABIUBAIOT
BJIMSIHUE BCIIOMOTATENIBHBIX BEIECTB, CTAOMIN3aTOPOB U IPYTUX KOM-
MOHEHTOB Ha CTA0MIILHOCTD.

BelnonHenne ucciaeoBaHuid METOJIOM YCKOPEHHOTO CTapEeHUs 0Cy-
MIECTBIISIOT, 3aManBasi 00pa3ibl B CTEKISTHHBIC TPYOKH WJIM aMIyJbl B
KOJIMYECTBE, HEOOXOMUMOM JUISl OJJHOKPATHOTO UcTbITanus. [Ipu u3sy-
YCHUW BIHSIHUS Ha cTabuibHOCTH JIB arMocdepHoro kucinoposaa BbI-
MOJHSIIOT CPaBHUTEIBHBIC UCTIBITAHUS TIPU OJIMHAKOBOM TeMIieparype,
HO MOMeIlas OJHY MOpILHI0 ucibiTyemMoro JIB B OTKpBITHINA cocy, a
JPYTYIO — B 3aIMassHHYIO aMITyJ1y, U3 KOTOPOU BHITECHEH BO3IyX.

B Teuenne Bcero sKcrepruMeHTa HEOOXOMMO CTPOTroe COOIoIeHHE
TEMIIePaTypPHOTO pexuMa. J[JIsi 3TOro HCHONB3YIOT YIBTpPaTepMOCTa-
ThI, TIO3BOJISIFOINUE MOJICPKUBATH TEMIIEPATypy Ha 33JaHHOM YPOBHE
¢ TourocTeio +(0,2-1) °C. IIpu MOBHIIIEHHHN TEMIIEPATYPHI, KaK Ipa-
BUJIO, YCKOPSIOTCS TipoTekatoinue B JIB gu3nko-xuMudeckue npoiiec-
Chl. 3aBUCHMOCTh CKOPOCTH PEAKIIMU OT TEMIIEPATYPhI JIGXKHUT B OCHO-

153



BE YCKOPEHHBIX METOJIOB CTapeHUs W OMpPENeNsIeTcsl TU00 MPaBHIIOM
Bant-T'odda, mnbo ypaBHEeHHEM AppeHuyca.

|. Hambomee mpocTasi METOAMKA ONPEICICHHS CPOKOB TOMHOCTH
JIEKapCTBEHHBIX BEIIECTB W JIEKAPCTBEHHBIX (HOPM H30TEPMHUYECKUM
METOJIOM OCHOBaHa Ha MCTOIL30BaHuH npaBmiia Baat-I'odda: mpu mo-
BhIieHnH Temnepatypsl Ha 10 °C ckopoCTh XUMHYECKON peaKIny BO3-
pacraet B 2—4 paza. OTo MpaBUIIO CHPABEIIMBO TOIBKO JJIS PEAKITHH,
MIPOTEKAIOIINX B CPABHUTEIHHO HEOOIBIIIOM TEMITEpaTypHOM HHTEPBA-
ne. Tak Kak JIsi yCTaHOBJIEHUS CPOKOB XPaHEHUSI OOBIYHO UCTIONB3YIOT
temneparypublii maTepBan 10 °C u BexyT WccieoBaHUs TIPHA TEMIIe-
patype ot 40 mo 70 °C, to npaBmiio Banr-I'odda oka3siBaeTcs BroHe
npuemiieMbiM. Ha ocHoBaHMu 3TOTO MpaBmiia Oblia pazpadorana «Bpe-
MEHHasi HHCTPYKIIHS TI0 MMPOBEJCHHUIO padOT IS OIpeesieHIs] CPOKOB
TOMHOCTH JIEKaPCTBEHHBIX CPEJCTB Ha OCHOBE METONa yCKOPEHHOTO
CTapeHus IPH TOBBIIIEHHON TeMIIepaType.

Omna onpeiensieT eANHBIN MOPAIO0K SKCIIEPUMEHTAIBHOTO XPaHEHHS
JIC mpu MOBBIIIEHHON TeMIIEpaType C LEeIbI0 YCTAaHOBICHHUS CPOKOB
¥X TogHOCTH. MHCTPYKIWS pacnpocTpaHieTcs TOIbKO HAa WHAWBHITY-
anpHbie JIB (cyOcranmun) u ux JI®. OHa HE MOXKET ObITh MCIOJIB30-
BaHA ISl YCTAHOBIICHUSI CPOKOB TOAHOCTH PACTUTENBHOTO CBHIPHS, I10-
JUMENTHAO0B, OETKOBBIX, SJHIOKPUHHBIX U pyrux JIC OGuoiormaeckoro
MPOUCXOXKICHUS C HEYCTAHOBJICHHOM XUMUYECKOU CTPYKTYPOU WIIU HE
MMEIONINX OIPEIEIICHHOTO cocTaBa. PaboTy 10 yCTaHOBIIEHUIO CPOKOB
TOMHOCTH B COOTBETCTBUU C MHCTPYKIIMEH BBIMOIHSAIOT OpPraHU3aIIH-
pa3paboTYUKH WK TPEATPUATHS-U3TOTOBUTEIH.

B cootBercTBHM ¢ TpeOOBaHMAMY 3TON MHCTPYKIMH UcTibITyemoe JIC
B 3aBOJICKOW YIAKOBKE ITOABEPTalOT BO3MEWCTBUIO TEMIIEPATyp, MPEBbI-
MIAIONIUX CPEHIOI0 TeMIleparypy ero xpaHeHus. [Ipu stom cokparmraet-
sl IPOMEXKYTOK BPEMEHH, B TEYEHHE KOTOPOTO MPOHUCXOMAT (PU3MUECKHE
Y XUMUYECKHE TPOIECCHI, MIPUBOIAIINE K pa3pymieHuio JIB B 0ObraHbBIX
YCIIOBHSIX XpaHCHHs 10 JomycTumMbix mpenesioB (10%). Ilpu ymaurHom
oA0Ope TEMITEPaTypHOTO WHTEpBalla W3MEHSIOTCS MPAKTHIECKH TE XKe
KOHTPOJMpyeMble ToKa3ares kadectBa JIB, 9To u B ycrmoBusx 0ObI9HOTO
XpaHeHHs1, HO B 3HAYUTEIIFHO MEHBIIIEM WHTEpPBaJie BpeMEHH. JTO UCKYC-
CTBEHHOE MOJICTIMPOBAHHUE Ta€T BO3MOXKHOCTB B 00JIee KOPOTKHE TIpOMe-
JKYTKH BpeMEHH yCcTaHOBHUTH cpoku xpaHenus JIC mpu 20-25 °C. Kpome
TOTO, METOJ] TIO3BOJISIET PEIIaTh U APYTYIO 3a[a9y — HAUTH TeMIeparypy
XpaHeHus, 00eCIeUNBarOIIyIO 3aaH bl cpok rompHocty (it JIB, mMero-
IIMX OIPaHUYCHHBIN CPOK TOMHOCTH IPU KOMHATHOM TEMITeparype).
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Kak npaBwiio, mpeienbHbIe TEMIEpaTypbl 3KCIIEPUMEHTAIBHOTO
xpanenus cocraBsiior 60 °C i naauBUayansHBIX JIB, TabneTok,
KaIrlCys, TPHUCHITOK (P BBHICOKOH TEPMHUYECKON YCTOMYMBOCTH DTHX
JIC ona moxet ObITh 1 BEIIE), 60 °C 111 HHBEKIIHOHHEIX PacTBOPOB,
40 °C mns mazei, TMHAMEHTOB, mMpuI-TIo0nkoB, 30 °C mis cynmnosn-
TOpuEB U adpo3osield. [Ipu npoBeneHUM UCTILITAHUN BIUSHHUE CBETA Ha
HCIIBITYEMbIE 00pa3Ilhl JOHKHO OBITH HUCKITIOUCHO.

Cpox ronnoctu (C) npu Temneparype xpanenus (7, ) CBSI3aH C 3KC-
nepuMeHTaNbHbIM cpokoM roanoctu (C) npu TeMnepaType JKCIIepHU-
MenTasbHoro xpanenus (7)) saBucumoctsio C = KC,, rie K — koaddu-
IUCHT COOTBETCTBUS:

I, Ty
10

Ucxons n3 npasuna Bant-Todda, remmneparypHsiit koappummueHTt
CKOPOCTH XUMUYECKO# peakimu (A) npu yBeIMICHHH TEMIIEPATyphl Ha
10 °C nipuHST paBHBIM A = 2.

OTcrona JIeTKO paccYuTaTh 3HaueHUs K MU pa3INdHbIX 3HAYCHUSIX
pazHoctu T B_Txp:

AT, 10 20 30 40 5 60 70
K 2 4 8 16 3R 64 128

K=A>—="

VYcnoBus ¥ HOPAIOK POBEACHUSI SKCIIEPUMEHTOB 10 YCTaHOBJICHUIO
CPOKOB TOIHOCTH 3aKJIIOYAIOTCS B CIEAYIOIIEM:

1. DKcnepuMEeHTH! BBIIONHAIOTCS B TEPMOCTaTax MpH Takoil BO3-
MOXKHO Oonee BbIcOKOW Temmeparype B uHTepBasie 50-100 °C, koro-
past JoIKHa 00eciednBaTh MOJTy4YEeHHE PE3YABTATOB 110 YCTaHOBICHUIO
CPOKOB TOIHOCTH B CaMble KOPOTKHE MPOMEXYTKH BpeMeHU. OnHaKo
IIPU TOH TeMIepaType He HOJDKHBI IPOMCXOOUTh HeoOpaTuMble H3Me-
HEHMA arperatHoro coctosHus JIC unu paspyuenns ynakoBKy.

2. OnpeneneHue cpoka rOAHOCTH JOJDKHO ITPOBOAUTHECS HE MEHEE
yeM Ha Tpex cepusx JIC.

3. Temneparypa sKcrepuMeHTanbHOro Xpanenus (7)) nomkHa mpe-
BHIIIATH CPEIHION Temmeparypy xpanenus (7 ) HE MEHee 4eM Ha
10 °C.

4. OueHKa Ka4yecTBa UCHBITYEMbIX 00pa3oB JOKHA TPOBOIUTHCS
o mokasarensy HJI (®C, OCII).
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5. TToka3zarenu kadecTBa OMPENEIISIOT Yepe3 MPOMEKYTKHA BPEMEHH,
9KBHBAJICHTHBIC 6 MeC. XpaHEHUsI TIPH OOBIYHBIX YCIOBUAX (JIJIsI TaHHO-
ro JIC). IlepuognaHOCTh KOHTPOJIS IIpH A = 2:

T-T o' °C 10 20 30 40 50 60 70
[leproanuHOCTH KOHTPOIS, 92 46 23 11 6 29 14
CYTOK

6. Kommuecto JIC, mpenHa3HauYeHHOE UIS SKCIIEPHMEHTAIBHOTO
XpaHEHUsI IPH KX 0W M3 BRIOPAHHBIX TEMIIEPATyp, TOJKHO OBITh 10-
CTaTOYHBIM JUIS BBITIOJIHCHHSI IIECTH MAPAJUICIbHBIX UCIIBITAHHUH.

7. HagamoM sKCIIepIMEHTAIBHOTO XPaHEHHUSI CIUTAETCS MOMEHT I10-
merenns JIC B TepMocTar, a OKOHYaHHEM — JTHOO0 3aBEPIICHHUE IKCIIe-
pumeHTa, 1160 TOT ero nepuon, koraa JIC mepecraet COOTBETCTBOBAT
tpeboBanusm HJT (@C, OCII).

8. IlpemenbHble CPOKH IKCIEPUMEHTAIBLHOTO XPAHEHHUs TIPH pa3-
JINYHBIX TEMIIEPATypax COOTBETCTBYIOT TPEX- HIIU [ISITHJIETHEMY CPOKY
OOBIYHOTO XPAHEHUsI TIPU CICAYIOIIMX PE3yJbTaTax dKCIePUMEHTAb-
HOTO XpaHeHus (CYTOK):

T, °C 10 20 30 40 50 60 70
Cpok rogHocTH 3 rofa. 548 274 137 68 34 17 86
Cpok ronuoctu 5 et 913 456 228 114 57 29 143

9. [lns BBIYUCICHHS CPOKA TOJHOCTH JKCIEPUMEHTANBHBIA CPOK
XpaHeHHs] YMHOXAIOT Ha K03 puuuent coorserctus (K). 13 paccun-
TaHHBIX 3Ha4YeHui (npu pasnuunbix 7T, ) BBIYHUCIISIIOT CpefHeapud-
MeTryeckoe. [Ipu ux pacxokaeHun Golee yem Ha 180 CYTOK CPOK ToI-
HOCTH, HaliIeHHBIH ITpH OoJiee BEICOKOH TeMIeparype, OTOpachIBatoT.

10. Ecniit cpoky TOMHOCTH, yCTaHOBJIEHHBIE HA pa3HbIX cepusix JIC,
OTIIMYAIOTCs He Oonee yeM Ha 60 cyTok, ycpeaHeHHE MPOBOJAT 0ObIU-
HBIM TyTE€M WJIH 32 CPOK FOJHOCTH MPUHUMAIOT MUHHMAIBHOE U3 T0-
JyYEHHBIX 3HAUCHUI.

11. IMonw3ysck pe3ynbTaTaMu SKCHEPUMEHTa, MOXKHO pPacCUUTaTh
TaKXe TeMIlepaTypy XpaHeHHsl, KOTopas MO3BOJISIEeT 00ecreynBaTh 3a-
JIAaHHBIN CPOK TOAHOCTH. I TOr0 UCIIOB3YIOT OJIHY U3 (hOPMYIT:

C,po
T 20+£ 2y T, T+1O <

IgA C IgA c’
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12. 3a MakcUMaJIbHYIO TEOPETHUCCKH JOMYyCTHUMYIO TEMIIEpaTypy
xpanenus (7, ) IpMHUMAETCs TEMIepaTypa, pu KOTOPOi CPOK rOHO-
ctu JIC paBen 3 romaM. PaccauThIBarOT €€, HCXOAS U3 CPOKa TOMHOCTH
ipu 20 °C mo dhopMyrie, BRIBEICHHOMN M3 TPUBEICHHBIX BHIIIIC:

T, = 20+£Igi,
IgA ~3-365
e C,,. — cpok rogaoctu npu 20°C, cyTok; 3-365 — TpexaeTHUl CPOK
TOIHOCTH, CYTOK.

PC3YJ'{LTaTLI pacuera T __ mpu A = 2 COOTBETCTBYIOT CIEMYIOLIUM
JAaHHBIM:

C,mcyrok 180 270 365 548 730 1095 1460 1865 2190 2920 4380
T °C. -6 0 4 10 14 20 24 27 30 34 40

Il. MeTtompl yCKOPEHHOTO CTapeHHWs, OCHOBaHHBIE HA HCIIONH30BAHUU
ypaBHEHHsT AppeHryca, B 3aBUCHMOCTH OT CIOCO0a TePMOCTaTHPOBAHHMS
JeIATCS. Ha U30TepMIYecKie U Hem3otepMmudeckre. CyTh H30TePMIYECKO-
TO METO/a, KaK W MpY HCIIOIb30BaHuK npaBuia Baunt-lodda, cBomurcs k
SKCIEPUMEHTAILHOMY OIpPE/IETICHHIO KOHCTAHT CKOPOCTH XUMHUYECKOH pe-
aKIUY T HECKOJBKUX (DMKCHPOBAHHBIX TeMrieparyp. Brioop nmocneaHunx
OCYIIECTBIISFOT C TAKUM PACUYETOM, YTOOBI CKOPOCTh MPOTEKAIOIIEH peaK-
Uy OblTa TIPUEMIIEMOM JUIS BBIIONHEHUS dKCrepuMeHTa. C ydeToM To-
PSIKa PEAKIMK PACCUMTHIBAIOT BPEMsl, B TEUEHHUE KOTOPOTO KOHIICHTPAIHS
AKTUBHOTO BelllecTBa yMeHbiaeTcs Ha 10%, mpu yCIoBHH, YTO TPOITYKTHI
Pa3JIoKEeHHs He TOKCUYHEE UCXOIHOTO COSAMHEHHUS. DTOT MEPHO BpeMEHU
MIPYHUMAIOT 3a CpoK roqHocty AaHHoro JIC. JIist BBINOIHEHNsT UCIIBITAHUIMA
M30TEPMHUYCCKIM METOIOM HEOOXOANMO TPEIBAPUTEINTHHO JI0KA3aTh HICH-
TUYHOCTBH TIPOIIECCa PA3JIOKEHHUS TIPH Pa3NIIHBIX TEMITEpaTypax.

3aBUCHMOCTh CKOPOCTH PEaKIHUU OT TeMIIepaTryphbl ONpEAeseTcs

ypaBHEeHUEM AppeHnyca

_E
2.303RT’

riae K — KOHCTaHTa CKOPOCTH TIPU HEKOTOPO# Temreparype; E — sHep-
rust akTuBanuu, kJx/mMonb; R—MonspHas ra3oBast oCTOSHHAS, PaBHAS
8,314 Jxx/(monn-K); A — smmupuveckas koHcTaHnTa;, ' — abCcomoTHAs
Temreparypa.

lgK =IgA-

MHOTOYHCICHHBIME OKCIIEPUMEHTaMH OBUIO YCTaHOBJIEHO, HYTO
ypaBHEHHE AppeHuyca C JOCTATOYHOW TOYHOCTHIO OIHCHIBAET 3aBH-
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CHUMOCTh CKOPOCTH PEaKIHH OT TEMIIEPATYPhI B IIUPOKOM TeMIIEpaTyp-
HOM MHTEpBAJIe JJIsl peakiuii pa3IHIHbIX TTOPSIKOB.

Ormnpenenenne cpoka rofHOCTH JICKAPCTBEHHOTO CPEJICTBA C MOMO-
b0 YpaBHEHUsI AppeHUyca OCYIIECTBISIOT, BHITIONHSAS CIEAYIOINE
OTICpaIin:

1. OmpeneneHre KOHCTAHTHI CKOPOCTH pasiokeHws JIC u mopska pe-
aKIIUK, KOTOPbIC YCTAHABIUBAIOT HKCIEPUMEHTAILHO M0 TPEM-YEThIPEM
3HAYEHMSAM TeMIeparypsl (00bran0 B muTepBaie ot 40 mo 70 °C). s s1o-
ro u3 cMecu JIB (¢ M3BeCTHOM HavaIbHON KOHIIEHTPAIMER) U IIPOLYKTOB
€ro Pa3JIoKEHHUS Yepe3 Ompe/eICHHbIC IPOMEKYTKH BPEMEHH OTOUPAIOT
npoObl. B Kayk/Iol 13 HUX YCTAHABIMBAIOT KOHIICHTPAIHIO UCITBITYEMOTO
JIB ¥ mozACTaBiISIOT 3TO 3HAYEHUE B YPaBHEHUS Ul KOHCTAHT CKOpOCTEn
peakuuii pa3MyHbIX MopsAaKoB. Ha ocHOBaHMU ClIeNaHHBIX BHIYUCICHHUMA
YCTaHABJIMBAIOT, B KAKOM W3 ypaBHCHWH TIONyYeHHas BelMYMHA OyJeTr
HMETb MOCTOSTHHOE 3HaueHUe. [[0CTOSIHCTBO 3HAYCHUI KOHCTAHT CKOPOCTH
yKa3bIBACT Ha MPUTOITHOCTH TOTO HIIK HHOTO YPaBHEHHS U COOTBETCTBEHHO
HA MOPSJIOK PEAKI|HU. 3aTeM POM3BOIAT BHIUMCIICHUE CPEITHETO 3HAYCHHUS
KOHCTaHT CKOPOCTEH MPU BCEX TEMITepaTypax OmbITa.

2. lloctpoenne rpaduka 3aBUCUMOCTH B apPEHIUYCOBBIX KOOPAWHA-
tax —gK — f(U/T). Ucnosb3ys monydeHHble 3Ha4eHuss K MpH pasind-
HBIX TEMIIEPATypax, CTPOST IpaduK 3aBUCHMOCTH MEXTy JIorapuhmMom
KOHCTaHTBI ckopocTH peaknuu (HgK) u oGparHeIM 3HaueHHEM abCco-
mrotHO# Temmeparypbl (1/T). TIpsimonuHeiHass 3aBUCHMOCTh rpaduka
ITO3BOJISAET IIyTEM SKCTPAONSALIUH onpenenuts snauenus |gK s 20 °C
(nym pyTO#i 3aaHHOM TEMIIEPATYPBI) C MOCICAYIOIIUM BbIYHCICHUEM
3HaueHHs KOHCTAHTHI ckopoctH K.

KoHcTaHTy CKOpOCTH peakiuy pasnokeHus JIB MOXHO paccuuTarh He
TOJIBKO TT0 TPpadUKy, HO U 0 BRIBEICHHOM M3 ypaBHEeHH Appernunyca dhop-
MyJie:

Ky, E (1 1

K. 2303(T, T,

rie KT, u KT, —KoHCTaHTBI CKOpOCTH peakimu 1pu Temneparypax 7, u 7).

lg

OmnpenenyB KOHCTAHTY CKOPOCTH PEAKIIUK MPU 00JIee BEICOKOH TeM-
neparype 7,, MOXKHO pacCYuTaTh KOHCTAHTY CKOPOCTH JUIsi KOMHATHOM
(umu npyroit 3ananHoi) Temneparypel T,. Ilpu pacdyerax ucxomsr us
IIPEAIIOJIOKEHNS, YTO PHEPrUsl aKTUBALMU E 1 JaHHOW pEaklMy He
3aBUCHUT OT TEMIIEPATyphl (MIIM MEHSIETCS HE3HAUYUTEIBHO).
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3. Pacuer sneprum aktuBanuu E mpolecca pa3ioKeHus HCCienye-
Moro JIB u BeIYHCIIEHE SMITUPUYECKONH KOHCTAHTHI 4 ypaBHEHUS Ap-
peHmyca.

Io 1By™ KOHCTaHTaM ckopocTu peakuuu K, u K, (Ipu ycinosuu, 4to
K, > K,), COOTBETCTBEHHO YCTAaHOBICHHBIM HPHU JBYX Pa3IH4HBIX TEM-
neparypax I, u T, (T, > T,), BBIMUCIAIOT SHEPTHIO aKTHBALMH £

E_ lg(K, /K, )-2,303R
1T, -UT,

Kpome TOro, sHEpru0 akTHBALMK MOXHO OIPEAeIHTh Tpaduye-
CKHM criocoboM 1o suneiHoi 3aBucumoct —gK ot /T, ucnonb3ys
ypaBHEHHE

E = 2,303R(tg a)¢,

TJIe 0 — YTOJI HaKJIOHA MPSIMOH K ocH adcIuce; & — OTHOIIEHNE MacIITa-
0a mo ocu abcnuce k MacmTady Ha OCH OpJIUHAT.

KoHcTaHTy A BBIMHCISIOT C TIOMOIIBI0 BUAOU3MEHEHHOTO ypaBHe-
HUA AppeHuyca:
IgA = IgK + E/(2,303RT).

4. BerurciieHre BpeMeHn pasiokenus JIB (Ipu 3a1aHHOM TeMITepaTy-
pe) 1Mo COOTBETCTBYIOIIEMY KHHETHYECKOMY YPABHEHHIO U MOTyYCHHOM
BenuuuHe K. Ilo HaliieHHOMY 3HaueHHIO K paccuuThIBarOoT Bpems {, B
TeYeHne KOTOpOoro mpoucxomut pasnoxerue JIB mpu 20 °C (umu apyroit
3afaHHOM TeMmeparype). Eciu mporecc mpeacTaBiseT coboi Xummude-
CKYIO PEaKIHIO IIePBOTO TIOPSIIKA, TO pacyeT BeIyT MO YPaBHEHHIO

2,303, ¢,
K C,

Eciu nporece npenctaBiseT co00l peakIMio BTOPOTO MOPSIAKa U
pearupyromniie BeIIecTBa B3STHl B JKBHBAJICHTHBIX KOJIHYECTBAX, TO
BpEMS XpaHEHHUS PACCUUTHIBAIOT IO YPaBHEHUIO

— Ct
KCo (Co -G ) ’

TJI€ ¢, — KOHLEHTPALKs PEArupyIoNIEro BEIECTBA; C, — KOHIEHTPALUS
ATOTO BEIIECTBA, IPOPEArHPOBABIIIETO K MOMEHTY BpeMeHH {.

t

t
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