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OO6wme meToabl U npuembl nccjiiegoeaHUa Kad4ecrtea
JNieKapCTBeHHbIX cpeacTBe

naea 1

dusunyeckmne n pusanko-xmMmmyeckme MetToabl
nccsiegoBaHNs JIeKapCTBEHHbIX CPencTB

1.1. PedpakTtomeTpusa

O0uMe noJ0KeHus

Eciu j1yd cBeTa repecekaer IpaHully pasieia ABYX [IPO3payHbIX OJHOPOIHLIX CPEL,
TO HalpaBJICHUE J1ydya UBMCHACTCA — IIPOUCXOAUT €Io NMpeIOMICHUE, NN peqbpalc—
yus. CorjlacHO 3aKOHY MpPeJOMJICHUS CBeTa, OTHOIIEHWE CUHYCOB YIJIOB TaaeHUs
1 IMpECJIOMJICHUA — BEJIMYMHA NIOCTOsAHHAaA:

sino
n=—
sinf3

KoadduimeHT #» Ha3bIBaeTCs nokazamenem npeaomaeHus. ITo be3pasMepHasi Be-
JIMYMHA, KOTOpasi yKa3bIBaeT, BO CKOJIBKO pa3 CKOPOCTh CBeTa B «cpene 1» OobIie
CKOPOCTH CBeTa B «cpee 2» (puc. 1.1):

v
n=--
V2

Ecau «cpena 1» — 3T0 BaKyyM, TO v; — CKOPOCTb cBeTa B Bakyyme (=3 - 108 m/c),
a KO3 UIUECHT 1 — abcoaromublil nokaszamens npeaomaerus (0OBIIHO €TO OIpese-
JISTIOT TS Ta30B). JITs XKMIKOCTE M TBEPIBIX Teld HanboJIee 9acTo OINPeAeIISIIOT T10-
KazaTeJb IIPEJIOMIICHUSI OTHOCUTEIBHO BO3ayxa. B aToM cirydae n — omuocumensHolii

Puc. 1.1. [lokazatenpb npesomiaeHus
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nokaszamens npesomaerus BemecTBa. CBSI3b MEXKIY a0COTIOTHBIM /5. I OTHOCUTEIb-
HBIM H 4y, TTOKA3ATEISIMU TIPETOMIICHUS] UMEET B

Naoe = Mgosn X Nory

rae Nyosy — AOCOJIOTHBIN TTOKA3aTeNb mpeaoMieHus Bo3nyxa (=1,00027). [TpoBoauts
TTOIOOHBII pacyeT, OTHAKO, OOBIYHO HET HEOOXOMUMOCTH, TaK KaK B ped-
PaKTOMETPUIECKUX TaOIUIaX IS KUAKUX W TBEPABIX BEIIECTB (U ISt
PAcTBOPOB JIEKAPCTBEHHBIX BELECTB) TAKXKE MPUBOISAT 3HAYCHUS oy,

B ¢dapmaxkoneiitnom aHanmse MeTon pedhpakKTOMETPUMM B OCHOBHOM IIPUMEHSIET-
Csl JUIST YCTAHOBJIEHUS TIOMJIMHHOCTHA Y aHaJIN3a YMCTOTHI JICKAPCTBEHHBIX BEIIECTB
(B mociienHeM ciyvyae — KakK KOCBEHHbIN MoKa3aresb). B skcrpecc-aHanuse (T. €.
He(papMaKoNeiHOM) JaHHBI METOH ITUPOKO MCIOJB3YeTCs 1T KOJMIECTBEHHOTO
aHaJIM3a pacTBOPOB JIEKAPCTBEHHBIX BellecTB. C 3TOH 1IEbI0 MPUMEHSIIOTCS ped-
PaKTOMETPHI, ITO3BOJISIOLINE OTNPENE/SAThH MOKa3aTe/ b IMPEIOMIEHUS] C OTHOCUTEb-
HO BBICOKOM TouHOCThIO: # & (0,0001.

AHaNM3 JKUIKHUX JIeKapCTBEeHHBIX ()OpM, COMEPKANIMX OTHO PACTBOPEHHOE
BEIIECTBO

B aTOoM pasmenie Mbl pacCMOTPUM pepaKTOMETPUIECKHIT aHaTM3 TBYXKOMITOHEHT-
HBIX CHCTEM, COCTOSIIIIUX U3 PACTBOPUTENSI U PACTBOPEHHOTO JIEKAPCTBEHHOTO Be-
1IeCTBa.

HawnbGosnee TOUHBINA KOJUYECTBEHHBIA pedpakKTOMETPUYECKU aHAIU3 BO3MO-
JKEH TOJIbKO B ONpeAe/ICHHOM Iuara3oHe KOHIeHTpauid. JIns GoJIbIIMHCTBA Jie-
KapCTBEHHBIX BEILECTB BEPXHUI TMpemes]T 3TOro Iuana3oHa HaxXOmUTCs B 00JacTh
20—30%. Tlpu 5TOM BaXKHO OTMETHUTh, UTO PETJIAMEHTUPYETCS M HUKHUI TIpeaes
KOHIICHTpAIMU: 6 obuem cay4ae oH coctapisieT 3%. DTo CBSI3aHO ¢ TeM, YTO TpU
HM3KOM COJIEp:KaHUU BElIeCTBA B PACTBOPE HEMOMYCTHMO BO3PACTaeT OTHOCUTEb-
Hasl OrPEIIHOCTh pehpaKTOMETPUIECKOT0 aHaIM3a. B yacTHOCTH, HEOOXOIUMO OT-
METUTh, YTO U30MOHUMECKUL pacmeop Hampus xaopuda (m. e. 0,9%) ne anaruzupyrom
Memodom pegppakmomempuu.

st onpeie/ieHUsT KOHIIEHTPALIMK pacTBOpa o MOKa3aTeto MPeIOMIICHUS Cy-
LIECTBYIOT JBa ITOAXO0/A:

Ilepebiit nooxo0 3aKi0yaeTcsl B UCIIOAb30BaHUU pePaKTOMETPUIYECKUX TaOIHUIIL,
B KOTOPBIX MTPUBOJISITCSI 3HAYCHUST TTOKa3aTesieil TpeJIOMICHUST U COOTBETCTBYIOIIIMX
MM KOHILEHTpaluii (WM Hao6opoT). B Tom citydae, eciiu B Tabauie OTCYTCTBYET
HaliJIeHHasT 9KCIIePUMEHTATbHO BEJTMUMHA, /IS HAXOXKIEHUSI TPOMEXKYTOUHBIX 3HA-
YEHUI UCTIOIB3YIOT METO MHTEPITONISIIIUU.

Memoouxa

PactBopa marnus cynbdara 25% — 10 mo.

M3mepeHHBIl mokaszaTenb npeaomiaeHus coctaBua 1,3551. Haxomum B ped-
paKTOMETpUYECKOM Tabiuie Omkaimue 3HadyeHust — 1,3550 u 1,3560. m co-
OTBETCTBYIOT KoHLeHTpauuu 24,70% u 25,92%. PaccuntbiBaeM, Ha CKOJIbKO M3-
MEHSeTCS KOHIEHTpaluus Mpu M3MEHEHUM Tokaszatess mnpeiaomieHus Ha 0,0001:
(25,92% — 24,70%) / 10 = 0,122%. Otcioga, nmoka3saTesio mpeaomiaerus 1,3551 co-
OTBETCTBYET KOHIIEHTpAIIsI:

24,70% + 0,122% = 24,82%
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CyIIHOCTb 6M0opo2o ho0xo00a COCTOUT B HAXOXIEHUW YPAaBHEHUSI, OTTICHIBAIOIIIE-
TO 3aBUCUMOCTb TTOKa3aTeJIst TPEeJIOMJICHUST PACTBOPa OT KOHIIEHTPAIIMU PACTBOPEH-
HOro BetecTsa (1 Hao0opoT). Eciu 3Ta 3aBUCUMOCTH JIMHETHA, TO UICKOMOE YpaB-
HEHUE B 00I1IeM CiTyyae UMeeT BUJI:

n=n0+FX~°CX

rue ny — TIOKa3aTesb MPeJOMJICHUSI paCTBOPUTES (11 BOJIbI nf;o =~ 1,3330);
Fx — akrop rmokazareJist IpeIoMIeHHS BelecTBa X, GU3NYECKUI CMBICIT KO-
TOPOTO 3aKJTI0YAeTCsI B TOM, YTO OH PaBEeH BeJIMUMHE MPUPOCTA IToKa3aTe-
JIS IPEJIOMJICHUS TIPU YBEJTMYEHUH KOHLIEHTpaLu Ha 1%;
Cx — KOHIIEHTpaIus pacTBopa Bemecta X, %.

Orcrona, ISl HaXOXICHMST KOHIICHTPALMM pacTBOpa BEIeCcTBa X B IPOIICHTAX
10 TIOKA3aTeIO MIPeJIOMIICHMSI, OTIPEIeJICHHOMY C TIOMOIIIBIO pedppakToMeTpa, pac-
YeT BEIyT 110 (hopMyJie:

Cx = (1

Ecnu conepxaHue onpenesisieMoro KOMIIOHEeHTa B Ipernapate HeoOXoAuMO T0-
JIy4UTb B TpamMMax (my), pacyeT BedayT 1o popmyJie:

n- Vi
My = My . VIPEOAPATA Q)
Fy 100
rae Vipenapata — OOILIMIT 00BEM Mpenapara, MJ;
100 — xoadhduimeHT, cayXanui A nepeBoaa KOHIEHTPAIUK U3 TPOIIEHTOB
(r/100 M) B 1/MJI.

B pedpakTomMeTprmuecKmx TabIMIaX BCeTa YKa3bIBaeTCsl, KAKOMY CIIOCOOY BHI-
paxkeHUsT KOHIICHTpany (MaccoBast JOJISI MM Macco-00beMHass KOHIICHTPALIMS)
COOTBETCTBYIOT IIPUBOAMMBIE IMOKA3aTeIu IpejioMieHus: U (GhaKTopbl moKa3aTesei
MPETOMJICHUS.

3HayeHue F HAXOmAT U KaXKIO0T0 KOHKPETHOTO BEllleCTBA HA OCHOBAHUU 9KC-
MepUMEHTAJIBHBIX TaHHBIX. [IprMepoM JTMHEWHOI 3aBUCUMOCTH TTOKa3aTessl Ipe-
JIOMJICHUsI pacTBOpa OT MacCOOOBEMHON KOHIIEHTpAallMd PacTBOPEHHOTO Bellle-
CTBa MOTYT CJIYXUTb BOIHBIC PACTBOPHI TJIIOKO3BI. IS 3TOro JIeKapCTBEHHOTO
BelecTBa (haKTOp MOKa3aTessl IpeJOMICHUS [JIsI MACCOOOBEMHOM KOHLIEHTPALIMI
F=10,00142%"", u nuneiiHoe ypaBHEHNE UMEET BULL;

n=1,3330+0,00142.°C 3)

J1u1s1 GOJBIIMHCTBA JIEKAPCTBEHHBIX BEIIECTB BO BCEM JMana3oHe KOHLEHTpaLuii
3aBUCUMOCTb 1 OT C HeJIMHElHA, T. €. (pakTop MmokKasaTesi mpejaoMaeHus: F MeHsieTcst
BMeECTe C KOHIIEHTpaluel. YYUThIBast 3TO, HA OCHOBAaHUU 9KCIIEPUMEHTAIbHbBIX TaH-
HBIX OBIJIM pacCUMTAHbI 3HAYeHUS F TSI KOHKPETHBIX KOHIIEHTPAIIUi U COCTaBIIEHBI
COOTBETCTBYIOILIIME TaOJIMIbI 3aBUCUMOCTU (haKTopa IToKaszatesis InpejoMyieHus: F
OT KOHUEHTpalUuu Ijis psiaa BewecTB. B aTom ciydyae nsa pacyeta Cx B opMyty
MOJICTABJISAIOT TO 3HAaYeHUe F, KOTOpOe COOTBETCTBYET MpeAIiojaracMoil KOHLIeHTpa-
LIMY BellecTna X.
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PaccunraeM KOHIIEHTpalMIO C UCTIONb30BaHUEM hakTopa F Ha TpumMepe pac-
TBOpPa MarHus cyibdara 25%. MakTop mokaszaresst MpeJoMiIeHus F U 3TOW KOH-
LIEHTpalluy, HalIeHHbIN 0 pedhpakToMeTprueckoil Tadbauiie, paseH 0,00089. 13-
MEpEHHBII C TIOMOIIbI0 pechpakToMeTpa Tokaszareib rnpenomieHus n = 1,3551.
ITo hopmyne paccunThiBaeM KOHIIEHTPALIMIO aHAIM3UPYEMOTO PacTBOpa:

C=(1,3551-1,3330) / 0,00089 = 24,83%

Memoduxa

PactBopa rimoko3sr 10% — 100 mi.

WUsMepeHne mokaszatess mpeiaomiaeHus pactBopa npu 18 °C mano pesyabTaT
1,3475. TpebyeTcs HAMTU KOHLEHTPALMIO [NTIOKO3BI.

Ilepewiii nooxod. Io popmyie (3) paccuutbiBaeMm, uto npu 20 °C nmoxkasarteb rpe-
JIOMJIeHUs 1oJikeH ObITh paBeH 1,3473. Ilo pedpakroMeTprueckoit Tabauie Haxo-
UM (C TIPUBJICYEHUEM METOJa MHTEPIOJISIIIMN), YTO TAKOMY 3HAYEHUIO /7 COOTBET-
CTBYeT KOHIIeHTpalus r1oko3bl 10,07%. MoxHo Takke 1o pepaKTOMETPUIeCKOI
TabJule HailTh, 4yTo dakTop MokaszaTeist mpeJoMaeHUsT F sl pacCTBOPOB IJTIOKO3bI
paseH 0,00142, u paccuutath 1o opmyiie (1) KOHLIEHTPALIUIO TJIOKO3bI:

C=(1,3473 —1,3330) / 0,00142 = 10,07%

Bmopoii nooxoo. Victionb3ys BblllleyKa3aHHOE MIPABUJIO ULl BOOHBIX PACTBOPOB
TBEPABIX BEIIECTB, U3MEPSIEM IIPU TOM Ke TeMIIepaType IoKa3aTellb IPeJOMICHUS
BoIbl oumnineHHoit — 1,3332. ITo pedpakToMeTprdecKoil TabIUIEe HAXOIUM, UTO
daxTop rmoxaszates rmpeJioMyieHus1 F IJ1 pacTBOpOB ITtoKo3bl paBeH 0,00142. TTox-
CTaBJIsieM HalileHHBIe 3HaYeHUs B hopmyy (1):

C=(1,3475—-1,3332)/0,00142 = 10,07%

Yacro mis pacyeTa CoacpKaHuA IJTIIOKO3bl B BOAHOM paCTBOPE MPUBOIAT CJIACAY-
011Y10 (POPMYJTY:
__ n—n
0,00142-100
e nUn, — TOKasaTeJu TMPeJOMJIEHUsT COOTBETCTBEHHO DPAaCTBOpPa M PacTBOPUTE-
g, a 0,00142 — dakTop Tmokasaresi IPeJIOMJICHHST BOIHBIX paCTBOPOB
r1oKo3bl. [Tpu 3ToM 3HayeHue 100 B 3HaMeHaTesie CIIYXKUT IS IepeBoa
KOHILIEHTPALIMY TJIIOKO3bI U3 TIpo1ieHTOB (T/100 M) B T/MJI, €Cli B HOpP-
MaTUBHOM JOKYMEHTAIIMKM KOHLIEHTPAL[Ms yKa3aHa B I'/MJL.

AHAIIN3 MHOTOKOMITOHEHTHBIX JIEKAPCTBEHHBIX (hopM
PedpakromeTprueckuii aHaJIM3 CMeCeil JIEKapCTBEHHBIX BEIIECTB OCHOBBIBACTCSI
Ha MpaBuJjie aIIUTUBHOCTH (CIOKEHMS ) OKa3aTeIeil mpeIOMICHUS:

n=n0+n1+n2+...+n,~=n0+C1Fl+C2F2+...+C,-E

IMokazaresb mpeaoMIIEHUSI pacTBOpa paBeH CyMMe IoKa3zaTesieid IPeIoMIeHMUs
BCEX €r0 KOMITOHEHTOB — PAacTBOPUTEJISI U PACTBOPEHHBIX BeliecTB. M3 aTOro ypan-
HEHUsI MOXHO BBIBECTH (hOPMYJIy JIJIsI pacueTa KOHLIEHTPALIMU OJHOIO M3 KOMIIO-
HEHTOB CMECH:

_n—(ny+CE+..+CF)

G
F

4
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ITpu 5TOM UMeeTCs B BULLY, YTO BCE OCTATbHBIE KOMIIOHEHTHI CMECH OIMPEAEIISIOT-
€Sl KAKUMU-TUOO0 APYTMMU METOAAMU, HAIPUMEDP TUTPUMETPUYECKU, U TIepel TTPOo-
BeJieHMEM pacueTa 1o opmyiie (4) Bce KoHIeHTpalmu, kpome C, yKe U3BECTHBI.

Ecnu conmepxaHue ornpeaensieMoro KOMIIOHEHTa B IpenapaTe HeoOXOAUMO TO0-
JIyYUTh B Tpammax (m;), pacueT BeayT no popmyJie:

_ n=(my+GE+..+GF) _Vipenapara
g 100

rne Vipenapata — OOLIMIT 00beM mpernapara, mil; 100 — koadduieHT, cayKauii 1s re-
peBoia KOHLIEHTpALMK 13 TTpo1ieHToB (/100 M) B T/MII.

(&)

m

Ilpumep

Harpus 6pomuma — 2,0 M.

Maruus cynbdarta — 5,0 M.

PactBopa ritoko3sl 20% — 200,0 mo.

B sToMm cirydyae HaTpus OpOMUI OIPENC/ISTIOT METOIOM apreHTOMETpuu (TH-
TpaHT — 0,1 M pacTBOp HUTpaTa cepedbpa), MarHus cyjabhaT — METOJOM KOMILIEK-
coHoMmerpuu (tutpant — 0,05 M pactBop Tpminona b). [Imioko3y B npucyTcTBUM
HaTpus Opomuaa 11e1ecoo0pa3HoO OMpeNeuTh pedpPaKTOMETPUUECKUM METOIOM.
Pacuer conepxxaHus rnoko3sl B mpoleHTax (Cryx) BBIOIHSIOT Mo hopmyie (4):

Crok = [” = (Mg + Cnar X Fagr + Cumgso, X Fugso, )]/Frm(

e n — TI0Ka3aresb MPeJOMIICHUST PaCTBOPA;
ny — TIOKa3aTesb MPEJIOMIICHUS BOJIbI OUMILIEHHOW, U3MEPEHHBIN MTPU TOW Xe
Temreparype;
Cnapr — KOHIUEHTpALMsl HAaTpUs OpOMUIA B PAacTBOpE, OINpeeeHHass METOIOM
apreHTOMETPUN;
Funapr — akTop mokasaTelis TIpeJIOMJIECHMST pacTBOpa HAaTpusl OpoMuaa JJisl Haii-
JNICHHOW KOHLIEHTpaLUN;
Cugso, — KOHIEHTpaLusi MarHust cyibdara (MgSO,- 7H,0) B pactBope, ompese-
JIEHHAs1 METO/IOM KOMIUIEKCOHOMETPUH;
Fugso, — (aktop TmokasaTelnst IIpeJIOMIEHMS pacTBOpa MarHusi —cyiaboara
(MgSO,- 7H,0) nist HaliieHHOM KOHILIEHTpAIINN;
Frapx — dakTop nokaszatesist mpeioMIIEHUsT paCTBOPA ITIOKO3BI.
1.2. MonspumeTpua

PaccMoTpuM MeToAMKY aHaiM3a TabJeTOK BauI0a B KaueCcTBe MpUMepa UCITOIb30-
BaHUSI MOJISIPUMETPUHM IJIs1 KOJTMYECTBEHHOTO OMpeaeaeHus (nodpobHee cm. YuebHux).

AHalm3 Ta06J1eTOK BaJIUI0J1a

OkoJ10 15 r mopoiiKa pacTepThiX TabJETOK (TOYHASI HABECKA) ITOMEIIAIOT B KOHNYE-
CKy10 K00y BMecTuMocTbio 100 M, nmpubasnsior 15—20 mi neTpoieiiHoro 3u-
pa ¥ B30AJITHIBAIOT B TeYCHME 5 MUH; 3aTeM B3BECH HAIOT OTCTOSTHCS M OCTOPOXKHO
JEKAHTUPYIOT XMUIKOCTb C OCaJKa Ha CTEKJISSHHBINA (misTp Ne 2 B MEpHYIO KOJIOy
BmectuMocThio 50 mut. K ocagky BHOBb NpHOaBISIOT 6 MJI METposeiHOro adupa
M TIepEeMEITNBAIOT COMEPKMMOE KOJIOBI B TeueHWe 3 MUH. B3BecH JalOT OTCTOSATh-
cs1 ¥ (GUIBTPYIOT Yepe3 TOT XKe (MWIBTP U B Ty Ke Koj0y. M3BiedyeHune moBTOPSIOT
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emre 3 pasa, mpubassist K ocanky 1o 10 M nerponeitnoro acupa. O6bvem puisrpara
B MEPHOI KOJIOE TOBOJAT MEeTposieiiHbIM 3(hupom 10 MeTku. B pacTBope omnpenens-
0T YToJI BpallleHUs TUIOCKOCTU noJigpu3auuu. [TokazaHus nojagpuMerpa Habtoaa-
10T 5 pa3 u OepyT cpefHIol0 apudmeTndeckyio Beanuuny. CoaepkaHue BaJnaoJia
B OIHOI TabJIETKe B rpaMMaXx BBIYUCJISIIOT 1O MTPUBENEHHO Bbile (popmyie (5).

1.3. CnektpodoTomeTpusa B uHppakpacHou obnactu
cnekrTpa

WUndoppakpacnas (MK) odracTb 21eKTpOMarHUTHOTO CIIEKTpa, UCIIOJIb3yeMasi B pap-
MalleBTUYECKOM aHalu3e, oxBarbiBaeT uHTepBat 4000—250 cm—!.

UK-cnektpodoToMeTpusi, BriepBbie BBeIeHHas B [ocymapcTBeHHOM (hapMOKO-
nee (I'® X) mnst uneHtudukauuu GTopoTaHa U HATPUEBBIX COJIEH MOJYCUHTETH-
YECKMX MEeHULIWUIMHOB — METUIIMJUIMHA U OKCallMJ/UIMHA, B MOCEIHEE BPeMs Bce
qale MpUMEHSIeTCS B aHaIM3¢e pa3IMYHbIX KJIACCOB JIEKapPCTBEHHBIX BEIIECTB.

IIpu6opsl. CrekrpodoTomeTphl, TipuMeHsseMble B MK-ob0mact, B 0oCHOBHOM
aHAJIOTUYHBI MPpUOOpPaM I BUAMMOI U yiabrpaduosietoBoii (Y®) obiacteil 1 OT-
JIMYAFOTCS OT TOCJICAHUX B OTHOIIICHUY MCTOYHUKOB IOJIy4YeHUSI, ONITUYECKUX MaTe-
pYaJIOB U IETEKTOPOB.

Hawubounee pacmpocTpaHeHHBIE TPUOOPHI OTEUECTBEHHOTO U 3apy0esKHOT0 Tpo-
M3BOACTBA paboTaloT Ipu MinHe BomHbI 4000—670 cm~!.

Jnsa KaanOpoBKY Kbl JJIMH BOJH U3MEPSIIOT CHEKTP IJICHKM MOJUCTUPOJIA,
KOTOpasi OOBITHO MPWJIATAETCS K TIPUOODY.

DakTophl, BIMSIONINE HA BOCIPOU3BOIMMOCTD H PABUIIBHOCTD pe3yisraToB. [1oj-
roToBKa oOpaslia JJisl aHaiM3a Hauboliee BaxkHa npu onpeaencHusix B MK-obmnactu
criektpa. Kuakue BeriecTBa MOXXHO UCTIBITHIBATH HETIOCPEJICTBEHHO MJIU B TIOJIXO-
nsiieM pactBope. Hu onuH pacTBOpuUTE b MPU JOCTATOYHON TOJIIMHE CJIOS MOJI-
HOCTBIO HE TIpo3padeH BO Bceit obmactu MK-cmekrpa. Yaire Bcero MCIoNb3yIOT
YETBIPEXXJIOPUCTBIN yriiepo, xjaopodopMm M auxiopMmertaH. [Ipu MHTepIpeTanuu
CIIEKTPOB HEOOXOIMMO YUMTHIBATh BO3MOXKHOE TIEPEKPBIBAHUE TT0JI0C TTOTJIOIICHMS
BEIIECTBA 3a CUET IMOTJIOIIEeHMST PACTBOPUTETS.

J17151 mOAroTOBKH 00pa3IoB TBEPABIX BEMIECTB MOXKHO MCITOIb30BaTh OOUH U3 CJIc-
NIYIOLIUX METOJOB.

Memoo 1. PactupalioT HeOOIbIIOE KOJIMYECTBO BEIIeCTBA C MUHMMATbHBIM KOJTH-
YECTBOM IOIXOISIIETO MIUHEPATHLHOTO Macja WIIN IPYroi IMOIXOMSIIEH KUIKOCTH
JIO TIOJTYYeHUS OMHOPOJHOM MACThl; 2—5 MT UCITBITYEMOTO BEIIEeCTBA OOBIYHO JOCTa-
TOYHO TS IIPUTOTOBJIEHUS TPEOYEeMOil ITacThl, KOTOPAas TOKHA OBITh ITOIYIIPO3pad-
Ho¥t Ha cBeT. CXXMMAIOT YacTh MACThl MEXAY ABYMs IJIACTUHKAMM HATpUs XJopuaa
WA APYTOTO MaTepuraa.

Memood 2. PacTparoT TBepHoe BEIIECTBO C CYXUM MEIKOM3MEITbUCHHBIM Tajio-
reHuaoM Kaiaus (opomun unu xjaopun kanus mist MK-cnekTpockonuu) B COOTHO-
meHuu 1 : 200 my1st Tpu3MeHHBIX TTproopoB win 1 : 300 mist mpudopoB ¢ audpaKim-
OHHOI pereTKoi. YacTh cMecH ITOMEIAioT B CIICIIMATLHYIO MATPHUILY M B YCIIOBHSIX
BaKyyMa TpeccyioT. [1oaydeHHBII Tpo3padHbIil IUCK ITOMEIIA0T B IIPUOOP U TIPO-
BOIAT M3MePEHMS. JMCK CYNTAOT HEIIPUTOIHBIM, €CJIA TIPU BU3yaJIbHOM IIPOCMO-
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Tpe 0OHAPYXUBAETCSl OTCYTCTBHE TOMOTEHHOCTHU WJIM MPOTYyCKaHWe TPUMEPHO TIpU
2000 cm~! B orcyTcTBHE CrieU(pUUECKON MOJIOCH MOMIOIIEHMS COCTABIISIET MEHEE
75% Ge3 KoMITeHCaIUH.

HawuGonbliiee OTKIOHEHUE, BO3HUKAWOILEE M3-3a PA3IUIMi B paspeliaroliei
cuiie Ipubopa, MOXET OTMeUaThCsl Ipu AarHe BoiaH ot 4000 mo 2000 em— L.

B Tex ciyuasix, Korma OTCyTCTBYET CTaHAAPTHBINM 0Opasell Miu He OnmyOJIMKOBaH
aTJiac CMeKTPOB, OTYCKAeTCs IPUBOAUTD B HOpMaTUBHOM ntokymeHTauuu (HJ1) pu-
CYHOK CIIEKTpa C yKa3aHWeM YCJIOBUIA ero CHTHS. JI71s1 ycTaHOBJIEHUS MTOITMHHOCTH
JIOJIKHO BBITIOTHSITHCS TPeOOBaHUE IMOJTHOTO COBIAACHUS TIOJYYEHHOTO B OKCIEPH-
MEHTE CIEeKTpa CO CIIEKTPOM, ITPUBEICHHBIM Ha puc. 1.2.
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Puc. 1.2. UK-cnektp 6eH3UINeHNIMUTMHA HATPUEBOU COTU

[Tpu mpoBeaeHNM MPAKTUYECKUX 3aHSITUN 110 MIESHTU(MUKALIMN JTeKapCTBEHHBIX Be-
mectB MeTonoM UK -criektpochoToMeTprn riepBoe BBOJIHOE 3aHSTHUE YIEISETCST OOIIM
ocHoBaM MK -criekTpooToMeTpr 1 MpUHLIMIIAM TToIyYeHus 1 oueHKU MK -criekTpoB.

Heobxomnmo mmomuepKHyTh YHUBepcaabHOCTh MeTona MK-crekrpodoromerpun
M paccCMOTPETh Ha HECKOJBKUX NpuMepax MK-creKTphl IIEHKH TTOJMCTUPOJIa, Ba-
3¢JIMHOBOTO MacJia ¥ OMHOTO M3 PACTBOPUTEINICH (xJTopochopMa MY alleToHa).

MK-crnieKTpbl MOTYT OBITB TOJIy4eHBI Ha TIprdope 110601t KoHcTpykunu. Ha MK-
crnekrpodoTroMeTpe paboTarT IpyImamMu (He 0ojiee 5 4eIoBeK), IMoce 03HAKOMIIe-
HUS ¢ paboTOoIi 1 0011Ie#t cxeMoii Tipudopa 1 00CYKIeHUST MaTepuaa.

[NonTBepkneHue TPaBUILHOCTA KAJIMOPOBKHU IITKAJIbI JUIMH BOJH M CTETIICHU pa3-
pelleHus mpudopa NpoBOAST IyTeM olleHK MK -criekTpa rjieHKy noauctupoda. st
3TOTO ONPEENSIOT IJIMHBI BOJIH B CM~! Ha CIIEKTPE MOJIMCTUPOJIA, TIOJTyYeHHOM Ha IPU-
0ope, ¥ COMOCTaBIISIIOT C TEOPETUICCKUMU BeTMIMHAMU, TIPUBEICHHBIMU B Ta0. 1.1.

Tabauya 1.1
IIpoBepKka MKaJbI IJIMH BOJH

Crenenb pa3peineHus mpudOpa Kak pa3HoOCTh

Iosock! noromenus, cM™~!
B IPOLIEHTAX NPONYCKAHMS

Teop. 3027 2850 1944 2870 1589
1802 1601 1583 2851 1483
1154 1028 906

Haiigeno

Pasnoctb
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Pa3HOCTD B TIpOLIEHTaX ITPOIYCKAHMS MEXILY MUHUMYMOM Tipu 2870 cM~! 1 Mak-
cumymoM 1ipu 2851 cm~! moymkHa GeITh Oostee 18, a pasHOCTD MeXTy MUHUMYMOM
npu 1589 cm~! 1 MakcumymoM 1ipu 1583 cm~! moykHa ObITh Gosee 12.

Ecnu monoca nmonucTuposia mpu onpeaeieHHOM JJTMHE BOJIHBI CMellleHa 0 CpaB-
HEHUIO C TEOPETUIECKON BETMUMHOM, TO MOJIOXKEHME T0JI0OC 00pa3iia J0KHO OBbITh
WCTIPABJICHO HA 3Ty BEJIMUMHY CMEIIIEHUSI.

Hnst ouenku MK-criekTpa Ba3eJqMHOBOTO Macya, TMPUMEHSIEMOTO ISl TIPUTO-
TOBJICHUs TIACT JIEKAPCTBEHHBIX BEIIECTB, MOJYYAIOT CIIEKTP Ba3eJIMHOBOTO Macia
B YMCTOM BHJIE 1 ITPOU3BOISIT OTHECEHUE TI0JIOC TIoTIoleHus. BazemHoBoe Maciio
COCTOWT M3 HACHIIIEHHBIX YIJIEBOAOPOIOB. Ha criekTpe oTMeuaoT BaJieHTHBIE KOJie-
6anua C—H: 2950, 2920 1 2850 cm~!, a Takke nedopmanroHHble kKonebanus C—H:
1460, 1375 cm~!, cnabas nosnoca mpu 722 cm— 1.

[TacThl ¢ Ba3eTMHOBBIM MAcCJIOM M3-3a TIPOCTOTHI MX TIPUTOTOBJICHUS U yIOOCTBA
TPUMEHEeHUs] HanboJiee YacTo MCIIOIb3YIOTCS B aHAIN3E JIEKAPCTBEHHBIX BEIECTB,
TO3TOMY PEKOMEH/TYeTCSI 3alIOMHUTD YaCTOTHI JUIMH BOJTH, XapaKTePHBIX JUIsI JaHHO-
ro pa3baButesns [cM. najnee oleHKy MK -crekTpoB neHUIM/UTMHOB (B-7TaKTaMuIoB)].

N3yuenne UK-crnekTpos B-nakrtamuaos. [1oaydaror CrieKTp JI060TO U3 TICHUITVIT-
JIMHOB (TIPEITOUTUTETbHEE HATPUEBBIX COJIel OEH3WITICHUIIVIITMHA W OKCALIVILIH -
Ha), UCTIOJb3Ysl B KAUECTBE MPOOBI TIACTY C Ba3€JIMHOBBIM MACJIOM.

CpaBHUBAIOT MOJYYeHHbIE CIIEKTPHI ¢ aHaTornuHbIMU (puc. 1.2 u 1.3), oTmeua-
10T CXOJICTBO U pa3iniue CIEKTPOB, YKa3bIiBasi COOTBETCTBYIOIINE XapaKTepUCTUIE-
CKUE TI0JIOCHI.

7151 ynoOCcTBa OLIEHKM TIOJIOC TTOTJIONIeHUST PEKOMEHIYETCSI BECh CIIEKTp pasJie-
JIUTh YCJIOBHO Ha Tpu obsmactu: ot 4000 10 3000 cM~!, ot 1800 1o 1500 cM~! 1 ot 1500
110 650 cm~ 1.

OO61IMe XapaKTepuCTUIeCKNe MOJIOCH MOTJIONIeHUs TEHUIIUJUTMHOB HAXOISTCS
B obmact 1800—1500 cM~!, Ha KOTOPYIO MPUXOAMTCS MHTEHCHUBHA I10JI0CA I10-
romeHus npu 1775—1755 cm™!, coorBeTcTBYIOLIAs B-TaKTAMHOMY KOJIbILY, COIpSI-
JKEHHOMY C TMA30JIOBBIM ITUKJIOM.

AMuHas Tpynmna MeHUIWUIMHOB 00yCIOBIMBAET TIEPBYIO U BTOPYIO aMUIHBIC
MOJIOCHI BTOPUYHOTO HEIMKINIECKOTO aMUIa COOTBETCTBEHHO B 06JacTax 1690—
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Puc. 1.3. UK-cnekTp oKcawyuimHa HaTpUEBOI COTU
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1645 cm~!, BoI3BaHHbBIE BaJleHTHBIMU KosiebanuamMu C=0, u 1585—1550 cm~!, coor-
BEeTCTBYIOLLIKE Ae(DOPMALIMOHHBIM KoJjiebaHusM rpymbl NH.

BoJbIIMHCTBO MEHUITWJTMHOB — COJIA, TIOOTOMY B TIperaparax 3TOW TPYIIIbI
KapOOKCWIbHBIEC TPYTITBI MIOHU3UPOBAHBI, UTO MOATBEPXKIAETCS HATMIUEM TTOJOCHI
pu 1615—1600 cm—.

Hanuuue nonoc noroueHus B odaactu 3500—3200 cM~! nHorna o6ycioBIeHO
BaJICHTHBIMU KOJIEOAHUSIMU CBOOOIHOM TMIPOKCUILHON TPYTIIbI, HA XapaKTep KO-
TOPO MOTYT BJIUSITH BOAOPOJHBIE CBSI3U, a TAKXKe KOJIeOaHWsT BTOPUYHBIX aMUJIOB
1 aMUHOB.

st MK-criekTpoB OKcallWIIMHA HATPUEBOW COJM KpUCTALTOTUAparta (CM.
puc. 1.3) xapakTepHbI YeTKO BbIPAKEHHbIE TTOJIOCHI TIOTJIOIIEHUSI, COOTBETCTBYIOIINE
O0IIMM TPYNMUPOBKAM MEHUIMUIMHOB. Tak, WMHTEHCUBHAsI T10J0CA TOTJIOIIEHUS
npu 1760 cMm~! 06yciioBIeHa HATMYKEM B-TaKTAMHOM IPYIIIIAPOBKH, [10JI0CA IIOIJIO-
wieHud mpu 1645 cm—! — Hanuumem amuaHoi rpynnsl. ITociaeaHsas uHorga 0603Ha-
yaeTcs Kak 1moJjioca amua- 1. IMomoca nHTeHCMBHOTO ToromieHus pu 1600 cm~! 06-
YCJIOBJIEHA BaJICHTHBIMU KOJIEOAHUSIMA MOHU3UPOBAHHOM KapOOKCWIIBHOM IPYTITIBI.
s MK-CcreKTpoB NeHULMUIMHOB XapakTepHo Takske mpu 1600—1500 cv~! namu-
YK€ CUJIBHOM TOIOCH — 0K0JI0 1550 cM~!, cooTBETCTBYIOLIEN BTOPUYHOM aMUIHOI
TPYyNIUpoOBKe (T10J10ca aMu-2).

Kpome toro, B o6nact 4000—3000 cM~! nMeeTcss MHTEHCUBHAS II0JIOCA MIPU
3410 cM~!, cooTBeTCTBYIOLIAs BaJEHTHBIM KojieOaHusAM rpymnmnbl NH BropudyHO-
ro amuia. Hanuume BTOpoil aMMIIHOM TPYNITMPOBKY B OKCALIWJITMHE TIPOSIBIISIETCS
B Bue ny6sera monoc mpu 3210 u 3180 ¢cM~!, KOTOpOe OTHOCAT K mpanc- U yuc-
uzomepam. [Tonoca BaneHTHBIX Kostebanuii rpymmbsl NH okono 3060 cvm~! oueHsb cia-
00 BbhIpaXkeHa. DTy MOJIOCY MOXHO pacCMaTpPUBaTh Kak COOTBETCTBYIOIIYIO 00EpTO-
Hy noJjiockl amu-2. [Tosoca BaneHTHbIX Konebanuit rpynnsl OH kpucramioruapara
MIPOSBIISIETCS B BUIE MHTEHCUBHOIO MOIOIeHYs ipy 3610 cm~ 1.

HK-cniekTp HaTpUeBOil COMM OKCAWITMHA IS UHBEKIIUH, TTOTy4aeMOoi JINO-
(unbHON CymiKoii, oTIMYaeTcsl OT CrekTpa Kpuctayuoruapata. [lupokas monoca
noromeHus npu 3380—3400 cm!' ¢ makcumymom 3400 cm~! ykaseiBaeT Ha Ha-
JINYVe OKCAllMJUTMHA, YaCTUYHO TOTEPSIBIIETO MpU cylike Bomy. [1pu manbHeitmieit
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MepeKPUCTAIIN3AINHI BEIllecTBa MTOIYJIaloT CIIEKTP, IPUCYIINI KPUCTAJUIOTUAPATY.
s BbIsiIcCHeHUs1 0oJiee MoaApoOHBIX Koppesiiuii mexny MK-criekTpoMm 1 CcTpykTy-
poii B-TaKTaMUI0B peKOMEHIYeTCsT COMOCcTaBUTh M K-crieKTpbl ApYrux MeHU I -
HOB M XapaKTEPHBIX IJIsT HUX KUCJIOT.

B cBs31 ¢ TeM, 4TO OOJIBITMHCTBO KOPTUKOCTEPOUIOB IIPUMEHSETCSI B MEIUIIMHE
B BUJIC CJIOXXHBIX 3(DMPOB, Jallle BCETO alleTaTOB, PACCMOTPUM HamboJIee TUITUMIHBIIA
st atoit rpynnbl MK-criekTp ne3okcukoptukoctepoHa auerata (JIOKA), ais ko-
TOPOTO MOKa He OINMMCcaHbI ToTUMOopdHBIe (hopMEI (puc. 1.4).

1.4. CnekTpodoTtomeTpusa B ynbtpaduoneToBon
n BUAMMOM oGniacTax cnekrpa

AbcopbounoHHas YP-creKTpohOoTOMETPHUSI OCHOBBIBACTCST Ha M3MEPEHUN KOJIYe-
CTBa MOTJIOLIEHHOTO BEIIECTBOM 3JIEKTPOMArHUTHOTO U3TYYEHUS B ONPeNeeHHOM
Y3KOBOJIHOBOM 00jact. O0bIdHO 1151 YD -U3MepeHnit UCIONb3YIOT TTPUOINKEHHO
MOHOXpOMaTHIeCcKoe n3aydeHre B 0oaacti oT 190 mo 380 HM.

CriekTpodoTOMETpUs B BUAMMON 00JaCTM — U3MEpPEHUE KOJIUYECTBA IMOIJIO-
IIEHHOTO HEMOHOXPOMATHUIECKOTO M3TydeHMsI B oomactu 380—780 HM.

TepMuHOMIOTUS, UCTIONIb3YeMasl TP OMMCAHUN CITIEKTPO(POTOMETPUUECKUX HC-
MMBITAHUI, B HACTOsSIILIEEe BpeMs ellle He yHubuiponaHa. [loatomy, aeiicTBys co-
rmacHo ['® XIII, yka3siBaeM Takke Ha HEKOTOpPbIE OCOOCHHOCTU TEPMUHOJIOTHH,
npuHaTeie B 11 n3gannm MexnyHapongnoit @apmakonen (M®D 1V).

CornacHo M@ 1V, noerowenue — necITUIHBIN JTJorapudM o0paTHOI BETUYMHBI
npontyckanust (7). B I'® XIII ucronb3yloTcsi TEPMUHBL «ONMu4eckas nAOmMHOCHb
(A), a Takxe «3kcmuHkyus» (E).

Ilponyckanue (T) — 4acTHOE OT JieJIeHUSI UHTEHCUBHOCTU CBETa, IMPOLLEIIIeTro
gyepes BelleCTBO, HAa MHTEHCUBHOCTD CBETA, Mafalollero Ha BeIecTBO.

Tloearowaemocms (a) — 9acTHOE OT ACJICHUS TOTIIOIICHMS (A) Ha KOHIICHTPAIIIIO
BetecTBa (C), BbIpakeHHYIO B TpaMMax Ha JINTP, U JUIMHY CJIOST TIOTJIOIIEHMS B CaH-
tumeTpax (b)

a=A/b-C
B I'd XIII u qpyrux cdhapMakornesx yaille TpUMEHSIETCS TEPMUH «y0eabHblil no-

1%
kaszamenv sxcmunkyuu» A o, Korma KoHueHTpauuio (C) BbIpaXkaloT B IpaMMax
Ha 100 MJ1; TakuM 0O6pasom,

A% =10a

lem

Monspuas noesowaemocms (€) — 4aCTHOE OT IeJIeHUS TIoTIoeHus (A) Ha KOH-
ueHTpauuio Beectsa (C), BBIPAXEHHYIO B MOJISIX Ha JIUTP, U JUTUHY CJ10SI MOTJIOLIe-
HuUs B caHTuMeTpax (b). CiaegoBaresbHO,

1%
A&y - MOJL M.

10

Cnexmp noenowernus — rpadrdecKkoe BeIpakeHE OTHOIICHUSI TOTJIOIIEHUS (MU
110001 (hyHKIIMN) K IJTMHE BOJIHBI (WU JTI0001 (DYHKIIUY JJTUHBI BOJIHBI).

€=a -MOJI.M, WM &=
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IIpuGopsl. 1151 obecIieueHIs eIMHCTBA U3MEPEHUI peKOMEHIyeTCsI TIPHA SKCILTY-
aTalyy Ipruoopa TOTHO TIPUACPKUBATHCS YCTAHOBIICHHBIX pabounx ycimoBuii. Oco-
OCHHO BaXXHO 00ECIEUYNTh METPOJIOTMIECKOE OOCTY:KMBaHKUE TTPUOOPOB B OTHOIIIE-
HUU UX KaTMOPOBKM KaK IT0 ITKaJIe IJIMH BOJIH, TaK 1 IT0 (DOTOMETPUICCKOIT IITKare.
DT0 00CIYy:KMBaHUE, KaK MPABWIO, TIPOBOIST COOTBETCTBYIOIINE TOCYIaPCTBEHHEIC
METPOJIOTUICCKIE OpTaHU3AIINH.

®DakTopbl, BIMAIOIINE HA BOCIPON3BOAUMOCTh M NMPABUIBHOCTD Pe3yIbTaToB. JIIst
ITOJTYICHMST TOCTOBEPHBIX HAHHBIX HEOOXOAMMO CTPOTO CJIeIOBaTh WHCTPYKIINU
IO YXOMy 3a IMpHOOPOM M €ro 3KCIUTyaTalliu, oopaliaTh BHUMaHME Ha TaKue (ak-
TOPBI, KaK TOYHOCTH TOJIIIIMHBI KIOBET W MX CIIEKTpabHasI IIPOITycKaeMocTh. Kiose-
ThbI, IIPUMEHSIEMbIC UISI UCTIBITYEMOTO M KOHTPOJIBHOTO PacTBOPOB, HOJKHEI OBITh
OIMHAKOBBIMU U MMETh OTHY M Ty XK€ CIIEKTPaJIbHYIO TIPOITYyCKAeMOCTh, €CJIM OHU
cozlepKaTr TOJbKO OIWH PacTBOPUTEIb. B MHOM cilydae HEOOXOIMMO BHECTH COOT-
BETCTBYIOLLYIO ITOIIPABKY.

Oco00¢ BHIMaHUeE CIIeAyeT 00paIaTh Ha YMCTOTY KIoBeT. Heltb3st KacaThest majiblia-
MM HapyXKHBIX TIOBEPXHOCTEM KIOBETHI, Ha HUX He JOJDKHA ITOIMAaaTh KUIKOCTh (pac-
TBOPUTEJTb WIN UCIIBITYeMbIi pacTBop). CliemyeT Takske YUUTHIBATh BO3MOKHEIC OTpa-
HUYCHMUS, CBSI3aHHBIC C UCITOJIb30BAHIEM pacTBOpHTENeit (cm. maba. 1.5 Yuebnuka).

ITpueMbl, CBI3aHHBIC C UCIBITAHUSAMEI HA MOJIMHHOCTD JICKAPCTBEHHBIX BEIIECTB
MeTonoM YD-crieKTpodOoTOMETPUH, CBOISTCS K ciemytoieMy. CpaBHEHHE CITEKTPOB
HUCIIBITYEeMOTO PAacTBOpa CTaHIAPTHOTO oOpasma: HOLKHO HaOMIOJAThCS COBITAZC-
HHE TIOJIOKECHNIT MAaKCUMYMOB, MUTHIMYMOB, TUIeY 1 TOUYeK Tepernda. PacxoxneHue
MEXIy HaOTIogaeMbIMU M YKa3aHHBIMU JUTMHAME BOJTH HE JOJIKHO TIPEBBIIIATH 2 HM.
YkazaHue IMH BOJH TIPU MaKCUMYMaX MOIJIOIIECHUS SIBJISIETCS JIUIIh OPUEHTHUPO-
BOYHOI XapaKTepHUCTUKOM, TaK KaK He TTO3BOJISIET CYIUTh 00 0OIIEeM BHIE CIICKTPA.

CriekTpaibHBIC XapaKTepUCTUKN HEKOTOPHIX JIEKAPCTBEHHBIX BEIIIECTB, UCITOJb-
3yeMble U MACHTU(UKAIIAN, TIPEICTaBICHBI B Ta0I. 1.2.

Tabauya 1.2
CunekrpajibHble XapAKTePUCTHKH HEKOTOPBIX JEKAPCTBEHHBIX BEIECTB

JlekapcTBEeHHOE BEIIECTBO PacTBopurenn Konnenrpanus, % | Apyay, HM

HukotuHoBas kucaoTa 0,1 M pactBop 0,001 261 +2

XJIOPOBOIOPOIHOM KUCTOTHI 0,002 278 £2

LunanokobaramMua Bona 361 +£2

550+ 2

W3zoHnasun 0,1 M pactBOp 0,002 266 =2
XJIOPOBOIOPOTHOM KUCIOTHI

a-Tokodepona auerat 95% cniupt 0,01 285+ 2

Hurpokconun 95% cniupt 0,001 24212

356 £2

455+2

CynbhanupunasuH 0,1 M pactBOp HaTpust 0,001 25512

TMIPOKCHUIA
Ledanekcun! Bona 0,002 260 £ 1
MeTaHapOCTEHOIOH 95% cnupt 0,001 245+ 2

! Cniektp norsomenus tedanekcrHa npeacTasieH Ha puc. 1.5.
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