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OIIMCAHHUE U30BPETEHHUSA
2420-572484EA/019
CIIOCOBHI MOJYYEHHS BEMIIEAOEBOI KHCJIOTHI H EE KOMIIO3AIIUA

IMEPEKPECTHAA CCBIJIKA

Hacrosimmas 3asiBka 3asBis€T NPeUMyILIECTBO U npuoputeT 3asBku Ha maTeHT CIIIA Ne
62/864873, nonanHot 21 utonst 2019 r., mogHOE CoAepKaHue KOTOPOH BKIIFOYEHO B HACTOSIIYIO
3as1BKY TIOCPEIICTBOM CCHUIKU.

MMPEATTIOCBIJIKHU CO3JAHMA M30BPETEHN A

PazpaboTka HaneKHbIX, 3KOHOMHYECKH BBITOAHBIX M 3(P(EKTUBHBIX CIIOCOOOB
NoJIy4eHus: (papMaleBTUYECKU AKTHBHBIX COEAMHEHHH C JKEJaeMbIM BBIXOJOM W YHCTOTOM
OCTaeTCsl  Cephe3HON  MpOOIEeMON. Bemnenoesass  kuciora  (8-ruppokcu-2,2,14,14-
TeTPAMETUJITICHTAeKaHINOBAsl KHUCJIOTa) MPenCcTaBisieT co0Oi pa3pabaThiBaeMOe COETUHEHHE
IUI JIEYEHUs] IIMPOKOTO CHeKTpa 3a00NieBaHMM, BKJIIOUYas 3a00J€BaHHS TEYEHH U CEpACYHO-
cocynuctbie 3aboneBannsi. COOTBETCTBEHHO, JKeJIaTelieH crocod CHHTEe3a OeMIeIOeBOM KHCIIOThI
(8-rumpokcu-2,2,14,14-reTpaMeTUIITIEHTaIeKaHIUOBON KHUCJIOThI), B COOTBETCTBHH C KOTOPBIM
NPOAYKT UMeeT NMPO(HIN YHCTOTH U MpUMecel, TpeOyeMble PeryJIupyIOIIUMA OpraHaMU IS
MPOM3BOJICTBA KOMMEPLIHATU3UPYEMOTO JIEKAPCTBEHHOTO IIPOIYKTA.

CYIIHOCTB U30BPETEHUA

ABTOpBEl H300peTeHust OTKPbUIM 3(PEKTUBHBI CrIoco0 NOodydeHus OemmenoeBoi
KHUCJIOTBl BBICOKOM CTEMEHH OYHCTKH, a TaKXe BBICOKOYHCTBIE, CTaOWIbHbIE (POPMBI
OeMrienoeBONH  KUCJIOTHI, MNOAXOASIIUE Ui  HCIIONB30BAHMS B  KAa4eCTBE AKTUBHOTO
(bapmMareBTHIECKOrO HHIPEIUEHTA.

B onmHOM acmekTte Hacrosimiee u3o0peTeHue oOecredMBaeT CroCOObl MONTyuYeHHs

coenuHenus popmybl (V):
OH

HochN\M\XCOZH

win ero ¢apmaneBTHuecku npuemiemoii comu. Coenmnenune ¢dopmynsl (V) wim ero

V),

(apmaLeBTHYECKH TpUeMjeMas COJib, MOTYT OBbITh  BBICOKOW CTEMEHH  OUYHCTKH.
CoOOTBETCTBEHHO, B HEKOTOPBIX BapHaHTAaX OCYIUIECTBJIEHHS HACTosiiee H300peTeHHe
obecrieunBaeT crocoObl MONy4YeHus: PapMaLeBTUIECKOTO BEIIECTBA, BKIIOYAIOIIET0 COSAUHEHHE
dbopmybl (V) wu ero papMareBTHUECKH MPUEMIIEMYIO COJib, Tae (papMalieBTUYeCKOe BELIeCTBO
BKIIIOUaeT coeanHeHne Gopmynbl (V) uimm ero (¢apMalneBTUYeCKH MPHEMJIEMYIO COJb B
kosuecTse Oosee 99,0% macc. ot olmieit Macchl papMareBTHIECKOrO BEIIECTBRA.

B pa3nmuuHBIX BapuaHTaX OCYIIECTBJIEHHS HACTOSINErO H300peTeHHs Crocod OOBIMHO
BKJIIOYAET:

(2) KOHTAaKTUPOBAHHUE STUIM300yTHUPATA C 3aMEIIEHHBIM S-XJIOPTIEHTAHOM B MPUCYTCTBUU

MIEPBOrO OCHOBAHUS C 00pasoBanueM coequHeHust popmydsr (I):



CO,Et
cl /\/\/><

@

I7I€ 3aMELICHHBbIM S5-XJIOpNEeHTaH BbIOpAaH M3 TIPYMIbL, cocTosmed u3 1-Opom-5-
XJIOpPIEHTaHa U 1-HOoa-5-XJIOpNeHTaHa;
(b) xourakTupoBanue coemuHenus ¢opmyasl (I) ¢ conbro Gopmymsr [M]T[X] ¢

obpaszoBanuem coeaunenust popmysl (11):

CO,Et
X /\/v><
(I

rae [M]" BbiGpan u3 rpynmbl, cocrosimedi u3 Li*, Na* u K¥, rne [X] BbIOpan u3 rpynmsi,
cocroste u3 Br ul;

() KOHTAaKTHPOBAHHE COEIMHEHHUS dbopmy bt (I v
TONYONCYNb() OHUIMETHIN30LMAHMIOM B MPUCYTCTBUHM BTOPOTO OCHOBAaHHsS C OOpa3OBaHHEM
MEPBOrO  TPOMEXKYTOYHOTO COEIAMHEHMS W KOHTAKTUPOBAHWE MEPBOTO MPOMEKYTOYHOIO

COEIMHEHHsI C KUCJIOTOH ¢ oOpazoBaHueM coenuHerus Gpopmyiast (IV):
o}

EtO,C 0,Et
(IV); n

(d) xonTakTHpOBaHue coenuHeHus: popmynsl (IV) ¢ BoccTaHOBUTENEM C 00pa3oBaHHEM
BTOPOTO TMPOMEXKYTOYHOIO COEAUHEHMs] U KOHTAKTHUPOBAHHE BTOPOrO IMPOMEXKYTOYHOIO
COEIMHEHUS] C TMAPOJIU3YIOIIUM OCHOBaHHEM ¢ oOpa3oBaHHeM coeauHeHust popmyisl (V) mimm
ero (papManeBTHIECKH PUEMIIEMOH CONH.

B HEKOTOpPBIX BapHaHTaX OCYINECTBIEHUS HACTOSIIETO H300PETeHNs CIIOCO0 BKIIIOYAET:

(a) xoHTtakTHUpoBaHME |-OpoMm-5-xjopmeHtaHa ¢ mnpumepHo 1-1,21  wmossipHBIMEU
SKBHUBAJICHTAMH 3THJIN300yTHpaTa B MPUCYTCTBUU JUU3OMPOIHIAMUIA JIUTHS TIPU TEMIIEPAType

B auanazone okoJjio -20°C no okojio 0°C ¢ obpazoBanuem coenunenus: Gopmybi (1):

CO,Et
R

@;
(b) xonrtakTupoBanme coenuHeHus Qopmynsl (I) mpumepno ¢ 1,1 MomsipHBIMH

SKBHUBAJICHTAMH Hoxuzaa HaTpusi B 2-OyTaHOHE MpH TeMmmeparype B auamnasone okojo 78°C mo

okoo 82°C ¢ obpazoBanuem coequHeHus: popmysl (I1a):
COLEt
|/\/\/7<
(a);

(c) KOHTaKTHPOBaHUE COEJIMHEHUS bopmybl (ITa) v

TONYOJICYIb(OHUIMETHIN30LUAHUAOM B TNPHUCYTCTBUM  TPET-NIEHTOKCHIA  HATpus B



AUMeTUNALeTaMHiie TNpu TeMIeparype B auamnasoHe oT okojo -20°C po okomo 10°C ¢
O6pa,30BaHI/IeM IMPOMEKKYTOIHOTI'O COCOUHCHUA u KOHTAaKTUPOBAHUE IMPOMEKKYTOYHOT'O
COEIMHEHMs] ¢ KUCJOTON MpHU Temreparype B aAuamna3zoHe OoT okojio -10°C go oxomno 35°C ¢

oOpaszoBanueM coeaunenus: popmyusl (IV):
o

EDQCX/M/\/\XCOQH

(d) xontaktupoBanue coenuHenusi (gopmynsl (IV) ¢ mpumepno 0,35 MoIsIpHBIMU

(IV); n

SKBHMBAJICHTAMH OOPTUAPHIA HATPUsI ¢ 00Pa30BaHHUEM BTOPOIO MPOMEKYTOYHOIO COEAMHEHUS U
KOHTAKTUPOBaHHE BTOPOIO MPOMEKYTOUHOTO COENUHEHHSI ¢ TUAPOKCHIIOM HATPUsSI B PACTBOPE C
oOpaszoBanueM coenuHeHus: popmysl (V).

B HeKOTOpBIX BapWaHTax OCYINECTBJIIEHHS HACTOSIINEr0 M300pEeTeHus  Crocod
JOTMOJIHUTEILHO BKJIFOYAET:

(e) ounctky coenunenus Gopmyisl (V) ¢ nmonyderneMm (GpapMaleBTUYECKOTO BEIIEeCTRA,
BKJTIOYAIOIIETO OYHINEHHOE KOJTMYeCTBO coennHeHus Gopmysl (V).

B HekoTOphIX BapuaHTaX OCYIIECTBJICHHUsS HACTOSIIEr0 H300pETEHUs, OYUCTKA
coenuHeHus popmyJiel (V) BKIIOYAET:

(f) noenenue pH pacTBopa, BKIFOHaromero coenunenue popmyisl (V), 1o okoo 6;

(g) axcTpakuuio coequHeHus popmyJiel (V) U3 pacTBOpa ¢ UCIOIb30BAHHEM METUII-TPET-
OyTmioBoro s¢upa ¢ MOJYyUYEHHEM PacTBOpPa METUJI-TPeT-OyTHIIOBOTO 3(Hpa, BKIHOYAIOIIETO
coenuHenune Gopmysl (V);

(h) 3ameny metmi-TpeT-OyTHIIOBOTO 3(Upa U3 pacTBOpa METUJI-TPET-OyTHIIOBOTO 3dupa
STUJIALIETATOM C TIOJY4eHHEM 3THJIALIETATHOI'O PaCTBOPA, BKIFOUAIOLIET0 COSAMHEHHE (OPMYIIbI
(V);

(1) dunbTpalMIo 3TUIALETATHOTO PACTBOPA, BKJIOUaromero coenunenue Gopmysl (V),
yepe3 CHIIMKAreib,

(j) xpucramuusanuo coequHeHust Gopmyibl (V) ¢ UCTIONB30BAHHUEM STHJIAIETATA W BOJIBI
C MOJTyuYeHHeM KPUCTAIUTN4YecKoi popmbl coenuHenus popmynsl (V); u

(k) mepexpucraMzanuo Kpuctajuimueckon (opmel coemuHenust opmynsl (V) ¢
UCTIONIb30BAHUEM OJTHJIAllETaTa W BOABI C TOJydeHHeM (hapMaleBTHUECKOTO BEINECTBa,
BKJIFOYAIOLIIETO OYHUIIEHHOE KOJIMYECTBO CoequHeHus popmysl (V).

B npyrom acmekte Hacrosimee u300peTeHHEe oOecmedrnBaeT OeMIeNOeBYI0 KHUCIIOTY
BBICOKOW CTEMEHH OYMCTKH HITH OUHUINEHHYI OEMIIENOEBYIO KUCIIOTY WK ee (papMaiieBTUIeCKu
npueMIIeMyr0 Ccojib. Harmpumep, B HaCTOsIIEN 3asBKe OMUCAHbI (hapMalleBTHYECKHE BEIECTBa,

BKJTIOHArOIIHe coenunenue Gpopmysl (V):
OH

HOLC X/\AWCOZH

win ero (papmManeBTUYeCKU IMPUEMJIEMYIO COJb, Ile (papMaleBTUYEeCKOE BEIIEeCTBO

V),



BKIItOUaeT coeanHeHue Gopmynbl (V) uimm ero ¢apmaneBTUYECKH MPHEMIIEMYIO COJIb B
kosmuecTse Oosee 99,0% macc. ot o0reit Macchl papMareBTHIECKOTO BEIECTBA.

B pasnuuHBIX BapuaHTax OCYLIECTBIECHHs (PapMaleBTUYECKOE BEIIEeCTBO BKIOYAET
KpHUCTAITNUECKYI0 (popMy coenuHeHus ¢popmysbl (V) win ero ¢papMaleBTHUECKH MPUEMIIEMON
conmd. B HEKOTOpBIX BapHaHTaX OCYLIECTBICHHs (PapMaLEeBTHYECKOE BELIECTBO BKIIIOYAET
coenunenue Qopmyner (V) B kommuectBe Oosee 99,0% wmacc. or oOuieidt Macchl
(bapMaeBTHUYECKOTO BEIIECTRA.

B napyrom acmekte Hacrosimee wu3o0pereHune obecrieunBaeT (papmaieBTHUECKHE
KOMITO3HMLIMK HJIH COCTaBbI, BKJIIOYAOL[HE OEMIIEIOEBYIO KUCIOTY BBICOKOW CTEMEHH OYHCTKU
win ee (apMaleBTHYECKH TMPHEMJIEMYIO COJIb, TakHe Kak (hapMalleBTHYECKHE BEIeCTBa,
OIMMCaHHbIE B HACTOsALIEH 3asiBKke. Hanpumep, GapmarieBTU4decKasi KOMIO3ULHS MOYKET BKJIIOYATh
(bapMaleBTHUYECKOEe BEIIECTBO MO M300peTeHuI0 (Hampumep, (apMaleBTHYECKOE BEIIECTBO,
BKIIIOUaromee coeanHenne Gopmynsl (V) wim ero (apManeBTUYECKH NPUEMJIEMYIO COJIb B
koimuectBe Oonee 99,0% wmacc. or oOmel Macchl (papManeBTUYECKOrO BeEIIECTBA), H
(papMaLeBTHYECKH TMPUEMJIEMbIH SKCLUMHUEHT. B HEKOTOpBIX BapUaHTaX OCYIIECTBICHUS
(papmaLieBTHYECKAS KOMIIO3ULIUS MOXKET BKJIOYATH TepaneBTUYecKU 3P (PekTHBHOE KOIMYECTBO
(papMaLIeBTHYECKOrO BellecTBA MO H300peTeHHI0; U (apMalleBTUYECKH MPUEeMJIeMbIi
SKCLMITUEHT. B HEKOTOpbIX BapHaHTaX OCYLIECTBICHHA (papMaLeBTHYECKas KOMIO3HLHSI
BKJIIOYAeT KPUCTALIHYECKYIO Gopmy coenuHeHus Gopmynsr (V) wim ero apmManeBTHIECKH
NPUEMJIEMOH CONHU; U (hapMaLleBTHUECKH MPUEMJIEMbIN SKCLIUTHEHT.

OunineHHyro OeMIenoeByl KHCIOTY MIH ee (papMaleBTUYECKH NPUEMIIEMYIO COJIb,
KPUCTAJUTHUECKYIO (hopMy OeMIte1oeBoii KUCIOThI WK ee (hapMalleBTHUECKU TPUEMIIEMOU COJIH;
(apmaneBTHYECKOE BEIECTBO MO M300peTeHH0 (Hampumep, (papMaLeBTHYECKOE BEIECTBO,
BKJIFOHaromee coenuHenue ¢Gopmyibl (V) wim ero ¢gapMareBTHYECKH MPUEMIIEMYIO COJb B
konmuectBe Oonee 99,0% macc. or ofOmeidl Macchl (hapMaleBTUYECKOrO BELIeCTBA); HIIH
(bapMaLeBTHYECKYIO KOMITO3ULIMIO O HACTOSIIEMY H300PETEHHI0O MOKHO HCIIOJIb30BATh MJIS
JICYSHHsT PA3IMYHBIX COCTOSIHUN W 3a00JIeBaHMI, OMMCAHHBIX B HACTOsIIEH 3asBke. Hampuwmep,
CHOCOOBI JIEYEHUSI MOTYT BKJIFOYATh MHrUOMpoBaHUe aneHosuHTpudocharuurparanassl (ACL),
UHrHOMPOBAaHHE CHUHTE3a XOJeCTepHHA W/WIM TIOAaBjeHHe OHOCHHTE3a SKUPHBIX KHUCIOT. B
HEKOTOPbIX BapUaHTaX OCYIUECTBJICHHsS COCTOSIHHME WM 3a00JieBaHHE MOXKET MPEICTABISITD
co0Ol THUMEePIUNHUISMHUI0, TAKYI0 KaK MepBHYHAS THIEPIUITUAEMHS, U CIOCOObI BKJIFOYAIOT
JiedeHUe TUMEPIUNUIEMHUH, TaKOH KaK MepBUYHAs TMIIEPIUIUAEMHs. B HEKOTOPBIX BapHaHTax
ocyuiecTBIieHUs 3a00JIeBaHIe MOKET MPEACTABISATh COOOH CepaeuHO-COCYIUCTOE 3a00NIeBaHuE,
U CrocoObI BKIIOYAIOT JICYEHHE CEPIIeYHO-COCYANCTOro 3a0o0eBanus. B pa3nuyHbIX BapuaHTax
OCYLIECTBJICHHs CIOCOOBI JieUeHHss MOTYT BKJIIOYATh YJYYIIEHWE WIM CHU)KEHHE YPOBHS
xonecreprHa JUMUAoB HU3KOW muotHoctH (LDL-C), XonectepuHa NHUIIUAOB HEBBICOKOM
mwiotHoctd (non-HDL-C), o6mmero xonecrepuna B ceiBoporke (TC), anmonmunonporenHa B (apoB)
u/nnm BeIcokouyBcTBUTENBHOTO C-peaktuBHoro Oenka (hsCRP).

KPATKOE OITUCAHUE YEPTEXEN

@ur. 1 mpencraBisieT WUTIOCTPATUBHYIO CXEMY PEaKIUU MO HACTOALIEMY H300pETEHHIO



IUTsl CUHTe3a OemmenoeBoil KUcioThl (T.e. coenuHenust popmysl (V)), kak onucano B [Ipumepe
1

coenuHenne Qopmyner (V) B komuuectBe Oosee 99,0% wmacc. oT oO0mei Maccel

, T CXeMa peakLWH BKIIOYAeT CHHTEe3 (hapMalleBTUYECKOrO BELIECTBA, BKJIOYAIOIIETO
(apMaLeBTHUECKOTO BEIIeCTBa.

@ur. 2 npeacTaBisieT WUTIOCTPATUBHbBIN '"H-sIMP crnekTp coenuHeHus Gopmydsl (V).

@ur. 3 npeacTaBisieT UUTIOCTPATUBHBIN Be-smp criekTp coenuHerus: popmydsl (V).

@ur. 4  npencraBisieT  PEHTIEHOBCKYID  IOPOIIKOBYIO  AudpakTorpaMmy
KpHUCcTaTueckoit popmbl coenunenus popmysl (V), Kak JOMOJHUTENBHO onucaHo B [Ipumepe
1.

dur. S5 mpencTaBisieT HAIOXKEHUE KPHUBBIX AU QepeHInanbHOR  CKaHUPYIOIEeH
kanopumetrpuu (DSC) u tepmorpaBumerpudeckoro ananusa (TGA) kpucTaindeckoi (hopMbl
coennHeHus popmyinl (V), Kak JOMOJHUTEIBHO onrcaHo B [Tpumepe 1.

@dur. 6 MpencTaBIseT U30TEPMY COPOLUH BOIBI KPUCTAIUINIECKOH (POPMBI COCIMHEHUS
dopmysl (V).

NHOJAPOBHOE OITMCAHUE U30BPETEHUA

beuto oOHapykeHO, uTO OemrenoeBas KHCIIOTa, BKIOYas €€ (papManeBTHYECKH
NpUeMJIEMBbIE COJIM, MOET OBITh TOJy4e€Ha C BBICOKOH YHCTOTOH WHiIM B OONBIINX
KOJINYECTBaX. B pasnuyHbIX BapHaHTaX OCYIIECTBICHUS MPEICTABICHA KpUCTATNIecKas popma
OemrieoeBol KUCIIOTHI Wi €€ (papMarieBTUIECKH ITPUEMIIEMOI COJTH.

CriocoObl mosydeHus: OeMIenoeBoil KUCIIOThI, OMHUCAHHBIE B HACTOALIEH 3asBKE, MOTYT
o0ecrieunTh (papMaleBTUYECKOE BEIIECTBO, COZAEpsKalllee BBHICOKUN YPOBEHb MM KOJHUYECTBO
OemrienoeBON KUCIIOTBHI WM €€ (apMaleBTHUECKH NPHEMJIEMON CONM, YacTHYHO Onaronmaps
KOHTPOJIFO 00pa30BaHMs TPYAHOYAAISIEMbIX IPUMECeH B MPOLIECCe CUHTE3A.

Kpowme Toro, npexncrasieHo (papMaleBTHUYECKOE BELUIECTBO ¢ KPUCTAJUTUYECKOH (HOpMOit
OeMnenoeBoll KHCJIOTHI BBICOKOH YHCTOTBHI MM €€ (hapMaleBTUYECKH NPUEMIIEMON COJIH,
Hampumep, rAe (apMaLEeBTHYECKOE BEIIECTBO BKIKOYAET KPHCTAIMUECKYIO  (opMy
OemMrieoeBOr KHCIOTHI MITH €€ (papMalieBTUYECKH MPUEMIIEMOH COJIH, U rae (papmManeBTuYecKoe
BEIIECTBO BKJIFOYAET OEMIIENOEBYIO KHCJIOTY WiIH ee (papMarleBTUYECKU MPHEMIIEMYI0 COJIb B
kosuecTBe Oosee 99,0% macc. ot olmieit Macchl papMareBTHYECKOrO BELECTBA.

I. ONPEAEJIEHUS

Jnst oOnerdeHusl MOHUMAaHMS HACTOSIIIETO N300PETEHUsT HU)KE OTNPEeNIeH Psii TEPMHHOB
u ¢pas.

Ecnu He yka3aHO WHOE, BCE TEXHHUYECKHE W HAy4YHbIE TEPMHUHBI, HCIIONb3yeMble B
HACTOSIIIEN 3asiBKE, UMEIOT TO K€ 3HAYeHHE, KOTOPOE OOBIYHO MOHMMAETCS CIEHAINCTOM B
o0yacTi, K KOTOPOW MPUHAMJIEKUT 3TO H3oOpereHue. Mcmonmp3yemble B HACTOALIEH 3asiBKE
COKpAIleHUs] IMEIOT CBOE€ OOBIMHOE 3HA4YeHHEe B 00JacTu XUMUH u Omonoruu. IIpuBeneHHbie B
HACTOSIIIEN 3asBKE XUMHUYECKHE CTPYKTYPbl U (OPMYJIBI TOCTPOEHBI B COOTBETCTBHUHU CO
CTaHIAPTHBIMH MPABHJIAMH XHMUYECKOH BAJIEHTHOCTH, NU3BECTHBIMU B OOJIACTH XHUMHUU.

Ha npotsbkeHnn BCero omucaHus, rie KOMIO3ULUN U HaOOPBI ONMUCAHBI KaK MMEIOLIHE,

BKJIFOYAOMUE WA COACPIKAIIHUE ONMPEACICHHBIC KOMIIOHCHTBI, WJIXW A€ MPOLUECChl U CITIOCOOBI



ONMuCaHbl KAk MMEKNIHe, BKIOYAOIIHE WIH  COAEpKallde KOHKPETHbIE  CTa/uH,
NPEATIOaraeTcsi, 4YTo, KpPOME TOro, CYIIECTBYIOT KOMIIO3ULMM W HaOOpBI IO HACTOSIIEMY
N300pETEHNI0, KOTOpPbIE COCTOAT IO CYLIECTBY M3, MWJIH COCTOAT W3, IE€PEUUCIECHHBIX
KOMIIOHEHTOB, M YTO CYIIECTBYIOT IPOLIECCHl U CIOCOOBI B COOTBETCTBUU C HACTOSALINM
n300peTeHreM, KOTOpPbIE COCTOSAT MO CYIIECTBY M3, WJIM COCTOSAT M3, MEPEUUCIEHHBIX CTaauil
00paboTKH.

B 3asiBKe, rze rOBOPHTCS, YTO BJIEMEHT WJIM KOMIIOHEHT BKJIOYEH W/WIM BBIOpaH U3
CTHCKA TIEPEYUCIICHHBIX 3JIEMEHTOB WUJIM KOMIIOHEHTOB, CJIEAYET MOHUMATh, YTO 3JIEMEHT WJIH
KOMIIOHEHT MOXET OBIThb JIIOOBIM U3 TEPEYUCICHHBIX 3JEMEHTOB WM KOMIIOHEHTOB, WU
3JIEMEHT WJIM KOMIIOHEHT MOXKET ObITh BbIOPAH M3 TPYIIBI, COCTOSALICH M3 ABYX WU Ooee
NIEPEYUCIICHHBIX 3JIEMEHTOB HJIM KOMITOHEHTOB.

Kpome Toro, cinenyer MOHMMATh, YTO 3JIEMEHThI M/UIM OCOOSHHOCTH KOMIO3HMLIMU WIIH
crioco0a, ONMMCaHHbBIE B HACTOSIIIEH 3asBKe, MOTYT OBITh OOBEAMHEHBI PA3IMYHBIMU CIIOCOOAMH,
HE BBIXOIS 32 PAMKH CYLTHOCTH M OObeMa HACTOSIIero H300peTeHws, Oyab TO SIBHbIE WM
noapasymMeBaeMble B Hacrosimed 3asBke. Hampumep, ecnu menmaercss CCbUIKa HA KOHKPETHOE
COEAMHEHHUE, 3TO COENMHEHHE MOYKHO HCIIONB30BATh B PA3JIMYHBIX BAPUAHTAX OCYINECTBIICHUS
KOMITO3UIMH 110 HACTOALIEMY M300PETEHHIO M/MIIH B CIIOcO0axX MO HACTOSIIEMY H300pETEeHHIO,
€Cli W3 KOHTEKCTa He cieayeT HHoe. JIpyrumu cioBaMu, B paMKaxX HACTOSIIEH 3asBKH
BapUAHTBI OCYIIECTBIEHUS OBUIN OMMCAHBI U N300paskeHbl TAKUM 00pa30M, 4TOOBI MOKHO ObLIO
HAIMCATh U MIOATOTOBHUTH YETKYIO U KPATKYIO 3asBKY, HO IIPEAToiaraeTcsi U OyJaeT MOHSITHO, YTO
BApPUAHTBl OCYILIECTBIEHHs MOTYT OBITH IO-pa3sHOMY OOBEAMHEHBl WM pas3leleHbl Oe3
OTCTYIUIEHUS] OT HACTOSIIMX uaed u u3oOpereHusi(uzobperenuii). Hampumep, nOmKHO ObITH
MIOHSATHO, YTO BCE XapaKTepHbIe NPHU3HAKH, OMHCAHHBbIE U TOKA3aHHbIE B HACTOsAIIEH 3asBKe,
MOTryT OBITh MPUMEHMMBI KO BCEM acleKkTaMm H300peTeHus(M300peTeHuil), OMUCAHHOTO U
N300pak€HHOTO B HACTOSIIEH 3asiBKe.

Aptukin “a” ¥ “an” MCMOJB3YIOTCS B HACTOSIIIEM PACKPBITHU JUIsi 0003HAYEHHS OTHOTO
WIA HECKOJBKUX (TO €CTh, IO MEHbIIEH Mepe, ONHOI0) rpaMMaTUYECKOro OOBEKTa apTUKJIS,
€CJI U3 KOHTEKCTa He clieqyeT nHoe. B kadecTBe npumepa, “3JeMEHT  O3HA4aeT OUH 3JIEMEHT
wu OoJiee OHOTO 3JIEMEHTA.

TepmuH “W/um” UCMONB3YETCS B HACTOSIILEM PACKPBITUU Il 0003HAYEHUsT OO0 “U,
aubo “uin’”, ecliu He YKa3aHO HHOE.

Crnenyer moHMMAaTh, YTO BBIPAXKEHHE “TIO MEHbBIIEH Mepe OAWMH U3~ BKJOYAET IO
OTHENbHOCTH KaXIbIi M3 MEPEYHCICHHbIX OOBEKTOB IOCJE STOrO BBIPAKEHHS U Pa3JINYHbIC
KOMOMHAIIMKM OBYX WU Ooyiee M3 NEPEUUCICHHBIX OOBEKTOB, €CIM HHOE He CIeNyeT U3
KOHTEKCTa U MpUMeHeHus. Bripaxkerne “w/mnu’” B CBSI3U C TpeMs Win OoJiee MepedrcIeHHbIMU
O0BEKTaMH CJIEYET MOHUMATh KaK MMEIOLIee TO K& 3HAYeHHE, €CIIM M3 KOHTEKCTa He CIIeyeT
UHOE.

Hcnonp3oBanne TepMHUHA “BKJIOYAOT , “BKIIOYAET , “BKIIOYANOIUNA, “UMEIT
“umeer”, “umeromuii’, ‘“‘comepkar’, “COAEPNKUT  WIM ‘COAEpKALMN’, BKJOYAs HUX

rpaMMaTU4eCKHUEC SKBUBAJICHTDI, OOBIMHO CICAy€T MNOHUMMAaThb KaK HCEOrpaHUYCHHOEC U



HEOrpaHWYHUBAaroOLIee, HallpUMep, He UCKII0Yasl JOIOJHUTENbHBIX HE IIEPEYHCIEHHBIX 3JIEMEHTOB
WM CTaAM, €CJIM NHOE CIIEeLUaIbHO HE YKA3aHO WK HE CIIeAyeT U3 KOHTEKCTa.

IIpu ncronb30BaHUU TEPMHUHA “OKOJIO” TMepes KOJUYECTBEHHBIM 3HAaY€HHEM, HAaCcTOosIIee
n300peTeHne TaKke BKJIIOUAET CAaMO KOHKPETHOE KOJIMYECTBEHHOE 3HAUEHHE, €CIIU CIIELUAIbHO
He yka3aHO uHoe. IIpu HCHoSb30BaHMU B HACTOSIIEN 3asBKE€ TEPMUH “‘OKOJIO” OTHOCHUTCS K
+10% OTKJIOHEHHIO OT HOMHHAJIBHOI'O 3HAUEHUs, €CJIM MHOe He YKa3aHO WM He CleNyeT W3
KOHTEKCTa.

Ecnu ykazaHa MoJieKyJisipHAsi Macca, a He adCOJIIOTHOE 3HAYEHHE, HATlpUMep, TOJIHMepa,
TOTZIa MOJIEKYJSIPHYEO MacCy CleyeT MOHMMAaThb KaK CPEIHIOK MOJEKYJSPHYIO MaccCy, €ciu
MHOE He YKa3aHO WJIM He CJIeyeT U3 KOHTEKCTa.

Cnenyer MOHMMATh, YTO TOPSIOK CTaAWH MM TOPSIOK BBITIOJHEHHUS OMPENEIeHHBIX
NEeHCTBUII He MMEeT 3HAYeHHWs, MOKa HACTOsllee H300peTeHHe OCTaeTCsl pabOTOCNOCOOHBIM.
Bonee Toro, nBe wiu Oonee CTaAUN WK IEHCTBHSI MOTYT BBITTOJIHATHCS] OTHOBPEMEHHO.

B pasnuyHBIX MecTax HACTOSLIErO ONMUCAHMS NMEPEMEHHbIC WIIN MapaMeTPhl PACKPHITHI B
rpynnax wid B Juana3soHax. B yacTHOCTH, mpeanonaraercs, 4TO ONMCAHHE BKJIIOYAET KaXKAYHO
OTAENbHYI0 CYOKOMOWHALIMIO WIEHOB TaKUX TPyNN M Auamna3oHoB. Hampumep, menoe 4mcio B
nuana3oHe ot 0 1o 40 cnenuanbHO NPEIHA3HAYCHO U1l HHANBUAYAIbHOTO packpeitus 0, 1, 2, 3,
4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32, 33, 34, 35, 36, 37, 38, 39 u 40, a nenoe unciao B guamnazoHe ot 0 mo 20 cmeunmanbHO
MpEeAHA3HAYEHO AJIs1 MHAUBUAYAJIbHOTO packpeitus 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15,
16,17, 18, 19 u 20.

Hcnonp3oBaHue MOOBIX M BCEX NMPUMEPOB WM BBOJHOIO CJIOBA IEpen NMPUMEPOM B
HACTOALIEH 3asBKe, HANpUMep “‘TakoW Kak~ WM “BKJIIOYas , NPEJHA3HAYEHO IPOCTO IJIs
JydlIeld WUTOCTPALMK HACTOSIEr0 W300peTeHUs: M He HajlaraeT OrpaHMYeHus Ha o0beM
nu3o0peTeHus, ecnu He 3asBieHo. Hukakue (OpMyIMPOBKM B ONHMCAHMM HE CIIEIyeT
UCTOJIKOBBIBATh KAaK YKa3bIBAIOIINE HA KAKOW-THOO HE 3asBJICHHBIN 3JIEMEHT KaK CYyIIeCTBEHHBIN
IUISL PAKTUYECKOTO MPUMEHEHHsI HACTOSIIEro N300 peTEHMSI.

Kak mpaBuio, mpoLeHTHOe cofep’KaHHe B KOMIIO3MLMSX YKa3aHO MO Macce, eclu He
ykazaHo uHoe. Kpome TOro, ecnu mnepeMeHHass He COMNPOBOXKAAETCS OIpeNeseHHEeM, TO
HCIIOJIB3YETCsI MpeblAyLee OnpeeieHne IepeMeHHO.

IIpy wucmonb30BaHUM B HACTOsIIEH 3asBKe “‘(papMalleBTUYECKH TNpUEMIIeMas COJb’
OTHOCHTCSI K JIFOOOW COJIM KMCJIOTHON MJTM OCHOBHOM IPYIIIBbI, KOTOPast MOKET MPUCYTCTBOBATD B
COEAMHEHUH IO HACTOSIIEMY H300PETEeHHI0, W 3Ta COJb COBMECTHMa C (hapMaLeBTHUYECKUM
BBeieHHeM. Hanpumep, ogHa mnm o0e kapOOHOBOKHCIIOTHBIE TPYIITBI OEMITEOeBON KUCIIOTHI
MOTyT OBITh IPe0OPa30BaHbl B papMalleBTUIECKH IPHUEMIIEMYIO COJIb(COJIH).

Kak u3BeCTHO cnenmamucTaM B AAaHHOW OOmacTH, “Comm’ COENWHEHHH MOTYT OBITh
NPOM3BOIHBIMUA HEOPTaHUYECKUX WM OPTaHUYECKUX KHCJIOT U OcHOoBaHUil. IIpumepsr kuciaorT
BKJIFOYAIOT, HO HE OrPAaHUYMBAIOTCS HUMH, XJIOPHUCTOBOIOPOIHYI, OpOMHCTOBOAOPOAHYIO,
CEepHYI0, Aa30THYIO, MEPXJIOPHYIO, (yMapoByO, MaJeHHOBYIO, (ochopHyO, TIIHUKOJIEBYIO,

MOJIOUHYI0, CAJIULMJIOBYIO, SIHTAPHYIO, TOJYON-T-CyJ1b(OHOBYIO, BHHHYIO, YKCYCHYIO,



JVMOHHYIO, METaHCYJIb()OHOBYIO, 3TAaHCYJIb(OHOBYIO, MYPaBbUHYIO, O€H30MHYI0, MAJOHOBYIO,
Ha(TaMH-2-CyIbQOHOBYI0O M O€H30JICYIB(POHOBYIO KHUCIOTY. [lpyrue KHCJIOTBI, Takue Kak
IaBeJieBasi, XOTs CaMU 1O cede He SABISIOTCA (papMaleBTHUECKH MPUEMIIEMBIMH, MOTYT OBITh
UCTIONBb30BAaHbl MPU TOJYYEHUU COJEH, HCIIONb3yeMbIX B KadeCTBE IPOMEKYTOUHBIX
COEAVHEHUIl TpHU TOJNyYEeHUH COEIUHEHWH, ONUCAaHHBIX B HACTOsAINEHW 3asBKe, U UX
(apmaLieBTHYECKH PUEMIIEMBIX KHCIOTHO-aAJUTUBHBIX COJIEH.

ITpumeps! OCHOBaHHH BKJIIOYAIOT, HO HE OTPAaHUYUBAIOTCA UMM, TUAPOKCHUABI HIETOYHBIX
METAJUIOB (HampuMep, HaTpus W Kausl), THAPOKCHUABI INEJOYHO3EMENIbHBIX METaJJIOB
(HanpuMep, MarHus U KaJblus), aMMUaK U coequHenus popmynsl NW,', rme W npencrasisier
coboii Ci4 ankui U T.11.

[TpuMeps! cosell BKJIIOYAIOT, HO HE OTPAaHMYMBAIOTCS WMH, alleTaT, aaulaT, ajJblMHAT,
acmaprat, OeHzoar, OeH3oncyiabdoHaT, Oucynbdar, Oyrupar, nwurpar, Kamdopar,
KaMpopcyab(poHAT, UKJIONEHTAHIIPOIINOHAT, AUIITIOKOHAT, AOACHMICYIb(AT, 3TAaHCYJIb(POHAT,
dbymapar, ¢uykorenranoar, mmuepodocdar, reMuUcCyibpaT, TeNTaHOAT, TeKCAHOAT,
THIOPOXJIOPH, TUAPOOPOMHI, TUAPOHOAMI, 2-THAPOKCHSTAHCYJNb(OHAT, JAKTaT, Majear,
MeTaHCyIb(pOoHAT, 2-HadTanuHCYNb(pOHAT, HUKOTHUHAT, OKCAJaT, MajJbMOAT, MEKTHHAT,
nepcyibdar, GEeHIINMPONHOHAT, MUKPAT, MHBAJIAT, IPOMUOHAT, CYKIIMHAT, TapTPaT, THOLMAHAT,
TO3UJIAT, YHAEKaHoaT W T.n. Jlpyrue mpuMepbl COJield BKJIKOYAIOT aHUOHBI COEAWHEHUHN MO
HACTOSILLEMY H300PETEHHIO, COSAMHEHHBIE C TIOAXOMSIINM KaTHOHOM, TakuM kak Na*, K*, Ca™,
NH4" u NW,4* (rne W mosxeT 6b1Tb C|4 aNKMILHOM MPYNIION) | T.I1.

IIpenmonararoT, 4YTO MJI TEPANEBTUYECKOIO MWCIOJb30BAHUSA COJNM  COEIWHEHHH
HACTOSIIIEr0 U300peTeHNs! ABIAITCA (papMaLeBTHUECKU NpreMiIeMbIMu. OIHAKO COU KUCIIOT U
OCHOBAaHUH, KOTOpble HE SIBISIIOTCS (PapMaleBTUYECKU INPUEMJIEMbIMH, TaKXe MOTYT HaHTH
NPUMEHEHHEe, HalpuMep, NPU MOJYYEeHHH WM OUYUCTKE (papMaLeBTHYECKH TNPHEMIIEMOrO
COEAMHEHUS!.

IIpu ucmoNb30BaHUM B HACTOALICH 3asiBKe ““‘(papmanieBTHUECKAs KOMIO3HMLMS WM
“(bapMalIeBTHUECKUIT COCTaB” OTHOCHUTCSI K KOMOWHAIIMM AKTUBHOIO areHTa C HOCHTENEM,
UHEPTHBIM WJIM AaKTHBHBIM, 4YTO [I€JIA€T KOMIIO3HMIMIO OCOOEHHO MOAXOASIIEeH At
JUArHOCTHUYECKOTO WJIH TePareBTUUYECKOro MPUMEHEHHUS in ViVO UIH €X ViVO.

@pas3bl “QapmaneBTHYECKH TpUEMIIEMbIH U “(apMaKOJIOTHYECKU TPUEMIIEMbII TIpU
UCTIONIb30BAHUHM B HACTOSILEH 3asBKE OTHOCSTCA K COEAMHEHHSIM, MOJIEKYJSIPHBIM OOBEKTaMm,
KOMITO3ULIMSIM, BELIECTBAM W/WJIM  JIEKAPCTBEHHbIM (popMaM, KOTOpPbIE HE BBI3BIBAIOT
HEONaronpusITHRIX, AUIEPIrHYeCKUX WU APYTUX HEKENATeNbHbIX PEaK[IUid NP BBEIECHUH
JKUBOTHOMY MJIM YEJIOBEKY, B 3aBUCUMOCTH OT CHTyauUuH. J{JIs1 BBEIEHHs YENOBEKY IMPErapaThl
TOJDKHBI COOTBETCTBOBATH CTEPUIIBHOCTH, MUPOTEHHOCTH U OOIIMM CTaHIapTaM 0e30MacHOCTH U
YHCTOTHI, KaKk TOro Tpedyer BenomcTBo mo Ouonorndyeckum crangaptam FDA (Ympasnenue mo
CAaHMTAapPHOMY HAQA30py 3@ KAa4yeCTBOM IMIIEBBIX NPOAYKTOB M  MEIUKAMEHTOB).
“dapmaneBTUYECKU TNpHEMIIeMbIil” Hu “(papMakoJOrH4ecKyd MPUEeMJIEMbIH~ MOTYT O3HAdaTh
000OpeHHBIE, M KOTOPbIE MOTYT OBITh ONOOPEHBI, PEryJIUPYIOLIMM OPraHoM (enepansbHOro

NpPpaBUTCIILCTBA WJIM IPABUTCJIBCTBA LITaTa HWJIIM COOTBCTCTBYHOIIMM Aar¢cHTCTBOM B CTpaHaX,



ornnuHbix OT CIIA, wmu xotopeie mnepeuunciensl B Papmakonee CIIA wnu apyroi
o01enpu3HaHHON papMakonee, NpeAHa3HAYEHHBIE IS )KUBOTHBIX M, B YACTHOCTH, JJISI JIFOJEH.

IIpn wucnonb3oBaHUM B HACTOSILIEH 3asBKE “HOCUTENb  OTHOCUTCS K BELIECTBY,
KOMITIO3ULIMM WJIM PACTBOPUTENIO, TAaKOMY KaK > KUAKMHA MM TBEPAbI HAIOJHUTENb,
pa30aBUTENb, SKCIUIUEHT, PACTBOPUTENb M MHKATICYJIUPYIOIIUI MaTepuall, y4acTBYIOIIEMY B
HepeHOCe WM TPAHCIIOPTHPOBKE (hapMaLieBTHUECKOTO areHTa, TAKOro Kak Oemmenoesast KUCIOTa
win ee (papMaLeBTUYeCKH MpHeMieMas COJb, U3 OJHOIO OpraHa I YacTH Tejla K APYromy
Oprasy WU 4acTH TeJa.

I[Ipy wuCMONB30BaHMM B HACTOSALIEH 3asBKe “(hapMaLEBTHUECKH MPUEMIIEMBbIH
SKCLUUMHEHT OTHOCUTCS K BEIIECTBY, KOTOPOE CIMOCOOCTBYET BBEACHUIO AKTUBHOIO AareHTa
/v abcopOuuu CyOBEKTOM, M MOKET ObITh BKJIKOYEHO B KOMIIO3MLHMHU TIO HACTOSIIEMY
U300pEeTEeHNI0, HE BbI3bIBas 3HAYUTEIBHOIO  HEOJArOMpPUSTHOIO  TOKCHUKOJIOTMYECKOTO
BO3ACUCTBUSI Ha mauueHta. Heorpanumuuparomue mpuMepbl (GpapMareBTHUECKH MPUEMIIEMBIX
SKCUUMHUEHTOB BKIOYaOT Boay, NaCl, oOprdHble (DU3HONOTHYECKHE pPACTBOPBI, TaKHE Kak
docdarHo-coneBoit  OydepHbIi pacTBOp, SMYJIbCHH (HANpPUMEpP, TaKUE KaK 3MYJIbCHH
MacJio/BOIa WJIM BONIA/Macio), JakTaT PuHrepa, HOpMasibHasi caxapo3a, HOpMaJibHas TIIFOKO3a,
CBSI3YIOIME,  HAMOJHUTENH,  Pa3pbIXJIUTENH,  CMa3K{,  IOKPBITHS,  TOACIACTUTEINH,
apoOMaTH3aTOPBI, COJIEBBIE PACTBOPHI (HarpuMep, pacTBop PuHrepa), CnupThl, Macia, JKeNaTHHBI,
yIJIE€BOABI, TAKHE KaK JIAKTO3a, aMWJIO3a WJIM KpaxMmall, CJIOXHblE 3(QHPBI KUPHBIX KHUCIOT,
THAPOKCUMETHIILIEIUTFOJI032, TOJIUBUHIIITUPPOINANH, U KpacuTenu W T.I. Takue mnpemnaparsl
MO>KHO CTEPUJIM30BATh U, MPH JKEJTAHWHU, CMEIINUBATh CO BCIIOMOIaTENbHBIMHA areHTaMu, TAKUMH
KaK JIyOPHKAaHTbI, KOHCEPBAHTHI, CTAOMIM3AaTOPbI, CMAYMBAIOIINE Ar€HTBI, SMYJbIaTOPbI, COJIU
I BO3JEHCTBHA HAa OCMOTHUYECKOE naBiieHue, Oydepbl, KpacuUTenu W/WIM apoOMaTHUYECKHe
BELIECTBA U T.I., KOTOPblE HE BCTYMAIOT B HEKEIATEIbHYIO PEAKLUI0 C COEIAUHEHUSMHU IO
n3obperenuto. Ilpumeps! skcuunuenToB cv. 6 Martin, Remington’s Pharmaceutical Sciences,
15th Ed., Mack Publ. Co., Easton, PA (1975).

[Tpu MCONb30BaHUM B HACTOSIIIEH 3asBKe “‘Jedainuii’ win “jedeHne” BKIIIOYAET JI0O0O0H
s¢¢ekT, Hanpumep, YMEHbLICHHE, CHIDKEHHE, MOAYJSILUI0, YJY4IIeHHE WIH YCTPaHEHHE,
KOTOPBI TMPUBOAUT K VIJIYYLIEHHIO COCTOSIHMSA, 3a0OJIeBaHUs, PACCTPOWCTBA M T.I. HJIH
00JIErYeHNI0 MX CHMIITTOMOB. JIeueHne MOKeT 3aKIF0UaThCsl B BBI3AOPOBJICHUH, VIIYUIICHUN HITH,
O MEHbLIEH Mepe, YacTUYHOM OOJIerYeHHWH paccTpoiictBa. B HEKOTOpBIX BapuaHTax
OCYILECTBIICHHSI JICUEHHE MTPECTABISIET COOOH N3ieueHne 3a00IeBaHMUs.

[Tpu BCTIONB30BAaHUM B HACTOSALIEH 3as1BKE “YMEHBIIEHNE CHMIITOMA WJIH CUMIITOMOB (U
rpaMMaTHYeCKHEe SKBHBAJIEHTHI 3TOH (ppa3bl) O3HAYAET YMEHBIIEHHE CEPbE3HOCTH MIIM YaCTOTHI
CUMINTOMA(CHMITTOMOB) WJIM YCTPAHEHHE CUMITOMA(CUMIITOMOB).

IIpu wucmonb30BaHMM B HACTOSIIEH 3asiBke “3(peKkTUBHOE KOJUUECTBO  WJIH
“TeparneBTHYeCKU-3pPEeKTUBHOE  KOJUYECTBO OTHOCUTCSI K  KOJUYECTBY  COCHMHCHHSI
(HarpuMep, COEOUHEHMS IO HACTOSIIEMY H300pPETeHMIO), IOCTATOYHOMY Ui JOCTIIKEHHS
ONaronpUsTHBIX WM JKEJAeMBIX Pe3yJNbTaToB. D(P(PEKTUBHOE KOJIUYECTBO MOKHO BBOIUTH 32

OJHO HJIM HECKOJIBKO BBeHeHHﬁ, HpI/IMeHeHI/Iﬁ UM AO3UPOBOK, U OHO HE MNPEAHA3HAYCHO JIA
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OrpaHUYEHUs] KOHKPETHOM JIEKapCTBEHHOM (opMOM miu rmyTeM BBeneHus. [Ipu ucrnonb3oBaHUH
B HACTOSIIIEH 3asiBKe TEPMHUH ‘JiedeHHe BKIIIOYAaeT JIOoN 3¢ ¢ekr, Hampumep, YMEeHbIIECHUE,
CHI)KEHUE, MOAYJILUI0, YJIydlleHHe WIM yCTpaHeHHe, KOTOpbI NPUBOAUT K YJYYLIEHUIO
COCTOsIHUS, 3a00JI€BaHMsI, PACCTPONCTBA U T.I1. WM OOJIETYEHHIO UX CUMITOMOB.

Ilpy ucnonp30BaHMM B HACTOALIEH 3asBKe “CyOBEKT” M “HalMeHT’ HCHOJb3YIOTCS
B3aMMO3aMEHSIEMO M OTHOCATCS K OPraHu3My, KOTOPBIH TMOMJIEKHT JIEYEHHIO Criocodamu U
KOMITO3MLIMSIMUA T10 HacTosmeMy u3zoOpereHnto. TakuMH OpraHu3MaMy NPEANOYTUTENBHO
SIBJIIIOTCST MJIEKOTIMTAIOIIKME (HAMpPUMep, YeNIOBEK, MBbIIb, KpbICa, MOPCKash CBUHKA, coOaka,
KOIIKA, JIOIIaJb, KOPOBA, CBUHbS WJIM HE OTHOCSINMNICA K YEJOBEKY IpHUMAT, TaKOH Kak

o0e3bsiHa, MMIIan3e, 0adbyuH u pe3yc) u Oosee MPearnoYTUTEBHO, YETOBEK.

2% ¢
2

2
>

ITpu ucnonp30BaHUM B HACTOSIIIEN 3asiBKe “3a0oneBanue”, “paccTpONCTBO”, “cocTosTHUE”
win “00Jie3Hb” MOKHO HCTIOJIB30BATh B3AUMO3AMEHSIEMO, €CJIM UHOE He YKa3aHO WJIH He CJIeIyeT
U3 KOHTEKCTa, OTHOCHUTCSI K COCTOSIHUIO MJIM COCTOSIHUIO 3[JOPOBbs MALMEHTA WM CYyOBEKTa,
MOJIEKALIETO JICUEHHIO COeUHEHNEM, (papMaleBTHUECKUMH BelecTBaMy, (papMaleBTHIECKOi
KOMITO3UIIEH WIIH CIOCOOOM, TIPEICTABIEHHBIMU B HACTOALIEH 3asBKe. B HEKOTOPBIX BapHaHTax
OCYIIECTBIIEHHUs] COCAMHEHUS U CIOCOOBI, ONMUCAaHHBbIE B HACTOSIIEH 3asBKE, BKIIIOYAIOT
YMEHBLICHNE W YCTPAHEHHE OJTHOTO WJIM HECKOJBKUX CHMITOMOB 3a00JIEBaHUs, PACCTPONCTBA
WIN COCTOSIHUSI WU OOJIE3HH, HAmpUMep, MOCPENCTBOM BBeACHUs coenawHeHus: popmyiel (V)
WY ero (papMaLeBTHUECKH PUEMIIEMON COJIH.

IIpu ncnonp30BaHUM B HACTOsLIEH 3asBKe “BBEAEHHE O3HA4aeT epopanbHOE BBEJEHUE,
BBEJIEHUE B BHJE CYNIO3UTOPUS, MECTHBII KOHTAaKT, BHYTPHUBEHHOE, MapeHTEpabHOE,
BHYTPUOPIOLINHHOE, BHYTPUMBIIIEYHOE, BHYTPHOUArOBOE, MHTPATEKAJIbHOE, BHYTPUUEPEITHOE,
MHTPAHA3AJIbHOE WM MOAKO)KHOE BBEICHHE WM HMMIUIAHTALUIO YCTPOMCTBA C MEAJIEHHBIM
BBICBOOOKIIEHUEM,  HAlpUMep  MHHHM-OCMOTHYECKOr0  Hacoca, CyObekTy. Bsenenue
OCYLIECTBJISIETCS JIIOOBIM IyTeM, BKJIIOYAs MAPEHTEPAJbHbIH M HYPECKOXKHBIH (HampuMep,
OyKKaNbHBIN, CyOJNUHIBaJIbHBIN, HEOHBIN, MECHEBOW, HA3aJbHbIM, BAarMHAJBHBIA, PEKTAJIbHbIMI
WM TpaHcaepMaibHblil). [lapeHTepanbHOEe BBEIACHHE BKJIOYAET, HANPUMEP, BHYTPUBEHHOE,
BHYTPUMBIIIEUHOE, BHYTPHUAPTEPUATBHOE, BHYTPUKOJKHOE, MOIKOKHOE, BHYTPHUOPIOIINHHOE,
BHYTPHKEJTyTOUKOBOE U BHYTPUYEPENHOE BBeneHue. Jpyrue cnocoObl TOCTaBKH BKJIFOYAIOT, HO
HE OrpPaHUYMBAIOTCS HMH, MWCIOJIb30BAHHE JIMIIOCOMAIbHBIX KOMIO3ULMM, BHYTPUBEHHOMN
uHQY3UH, TpaHCAEPMAJIBHBIX IUTACTBIped ® T.A. Ilom  “COBMECTHBIM  BBEICHUEM
MOJIpa3yMeBaeTCs, YTO OMMCAHHYIO B HACTOsLIEH 3asBKe KOMIIO3ULIUIO BBOISAT OJHOBPEMEHHO,
HEMOCPEICTBEHHO Iepes WM Cpa3y IOocje BBEIEeHUs OJHON MM HECKOJNBbKUX JOMOJHUTENIbHbBIX
Tepanuii (HampuMep, NPOTHBOPAKOBOIO CPEACTBA, XHMUOTEPAIEBTUYECKOTO CPEACTBA HIIU
JeyeHuss U1 HeWpoxereHepatwBHOro 3abosiesanusi). CoeaMHEHHWE TIO  HACTOSLIEMY
N300pETEHNI0 MOXKHO BBOAMTH OTHENBHO HIJIM MOXXHO BBOAWTH COBMECTHO manueHty. Ilox
COBMECTHBIM BBEJIEHUEM IOJPa3yMeBAETCsl OJHOBPEMEHHOE WJIM IOCIEA0BATEIbHOE BBEACHHE
COCIUHEHHs M0 OTHEJbHOCTH WU B KoMOuWHammu (Ooyiee OAHOTO COEAMHEHHs] WJIM areHTa).
Takum oOpas3oM, Mpu KeJaHWU TpernapaTbl MOKHO KOMOMHHPOBATH C APYTMMU AKTHBHBIMH

BelIeCTBaMHU (HampuMep, Uit yMEHbIIEHUST METaOOIMUECKOTO PA3JIOKEHUS).
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IIpu ncrnonp30BaHUK B HACTOSILICH 3asiBKE “3a00JieBaHUE MeueHN OOBIMHO OTHOCHUTCS K
3a00NI€BaHNIO, PACCTPONCTBY W/HIIM COCTOSIHUIO, MOPAXKAIOLIEMy II€UeHb, M MOXET HMETb
IIUPOKUH AMANA30H CTENEeHU TSDKECTH, BKIIIOYAs, HAIpUMeEp, NMPOCTOe HAKOIUIEHHE JKHpPa B
renaToruTax (CTearo3), MaKpPOBE3HMKYJAPHBIH CTEaTO3, MEPUIIOPTAIbHOE U JIOOYJSIpHOE
BOCMAJIeHHe (CTeaTOrenaTuT), HUppo3, GUOpO3, pak MevYeH! 1 MEYEHOUYHYIO HEIOCTATOUHOCTb.

IIpy wuCHOJB30BaHMM B HACTOsILEH 3asBke ‘“kupoBas Oosesnp neueHn” (“FLD”),
KOTOPYIO TaKKe Ha3bIBAIOT “OXXKHPEHHE TEYEHW , OTHOCUTCA K 3a00JIeBaHMIO, BENyLIEMY K
MOBPEXKIACHUIO MEYESHU, BbI3BAHHOMY aHOMAaJIbHBIM HAKOIJICHHUEM JKHpa B KiieTkax neyeHu. FLD
MOJKET BO3HHMKATb IO PA3JIMYHBIM MPUYMHAM, BKJIIOYAs YpEe3MEPHOE MOTpeOJIeHHe ajKoroys U
HapyuIeHuss OOMeHa BELIeCTB, HAPUMep, CBS3aHHbIE C HHCYJIMHOPE3UCTEHTHOCTBIO, OJKUPEHUEM
Y TUNEPTOHUEN.

[Tpu MCTONB30BaHUH B HACTOSIICH 3asIBKE ‘“HEATKOTOJIbHAS KUPOBasi OOJIE3Hb MEUEHH
(“NAFLD”) oTHOCHTCS K CIIEKTPY HapyIIEHUH, BO3HUKAIOIIUX B PE3YJIbTaTe HAKOIUICHHS KHpa
B KJIETKAaX IEYEHW y JIFOJEH, He 3J0ynoTpeOisBIINX aikorojieM. B camoil nerkoii ¢opme
NAFLD oTHOCHTCS K CT€aTO3y NEYEeHU.

ITpu ucronp30BaHUM B HACTOSIIEH 3asBKE “3a00JieBaHME MEUEHH, BBI3BAHHOE MPHEMOM
JIEKAPCTBEHHBIX CPENCTB WM “TOKCHUECKOE MOPAKEHHE MEUeHH OTHOCHTCSA K 3a00JIeBaHHIO
WJIA COCTOSIHUIO, ITPH KOTOPOM aKTHBHBIN ar€HT BBI3BAJI IIOBPEKACHUE ITIEYECHU.

IIpy uCHONB30BaHUU B HACTOSINEH 3asBKE “ajIKOrojibHast OOJNE3Hb MEUeHH , TaKKe
Ha3bIBaeMasi “ajIKOrOJIbHOE TOPaKeHHE TMEYeHH , OTHOCUTCS K 3a00JIeBaHUIO, BBI3BAHHOMY
HAKOIIJICHUEM JKHpPA B KJIETKaX IE€YEHHU, BBI3BAHHBIM, 10 MEHbIIEH Mepe YaCTUYHO, NMPHEMOM
ankoronsa. IlpuMepsl BKIIOYAIOT, HO HE OIPAHUYMBAIOTCS HMH, Takue 3a00JeBaHus, Kak
aJIKOTOJIbHASI TIPOCTasi JKUpOBasi OOJIE3Hb TMEYEeHM, aJIKOroybHbI creatorenatut (“ASH”),
AJIKOTOJIbHBIA (prOpPO3 MedYeHu, aKOrOJIbHBIA LUPPO3 MEUeHH, AJKOTrOJIbHASL JKUPOBasi OOJIE3Hb
neueHn u T.. Crenyer OTMETUTb, YTO AJKOTOJIBHBI CTEAaTOrenaTUT e€Ile€ Ha3bIBaloT
AJIKOTOJIbHBIM JKHPOBBIM IeIaTUTOM, M OH BKJTFOYAET aJIKOTOJIbHBIN (PUOPO3 MEeYEeHH.

ITpu WCTONB30BAaHMM B HACTOSIIECH 3asBKE “‘OXKUPEHUE MEYCHU MpH OepeMEHHOCTH
OTHOCHUTCSI K COCTOSIHUSIM OCTPOTO OKHUPEHHsI MEeUeHH, KOTOPbIE MOTYT BO3HHMKHYTH BO BpeMs
OepeMEeHHOCTH B MOTYT OBbITh OITACHBIMU JIJIS KU3HH.

[Ipy wWCmoNb30BaHMHM B HACTOSIIEH 3asBKEe “‘M3MEHEHHE JHUMUAHOTO MeTadojn3mMa’
OTHOCHUTCSI K HaOMr0/1aeMbIM (M3MEPUMbIM) M3MEHEHHSIM N0 MEHbLIEH Mepe B OJHOM aCIEeKTe
JUMUAHOTO OOMEHa, BKIIOYAs, HO HE OrPAaHMYMBASCh MMH, OOIIee CONep’kKaHHe JIMIUAOB B
KPOBH, XOJIECTEPHUH JINMIONPOTEMHOB BBICOKON IMJIOTHOCTH B KPOBHU, XOJIECTEPHUH JIMTIONIPOTENHOB
HU3KOH TUIOTHOCTH B KPOBH, XOJIECTEPUH JIUMIOTNPOTEHMHOB OY€Hb HU3KOHW IUIOTHOCTH B KPOBH,
TPUJIMLEPUABl B KPOBH, JIMIONPOTEMH (a) B KPOBH, amoJunonporenH A-1 Kposwy,
anosyunonporenH E kpoBu n HeaTepuUIIMpOBaHHbIE KUPHBIE KUCIOTHI B KPOBH.

IIpy uCHoONBb30BaHUU B HACTOSINEH 3asBKE “M3MEHEHHEe MeTa0oJM3Ma TIIFOKO3bI
OTHOCUTCSI K HaOM0aeMbIM (M3MEPUMbIM) MU3MEHEHHSIM IO MEHbLIEH Mepe B OJHOM acCIeKTe
MeTa0OoM3Ma IIIOKO3b, BKJIIOUYAs, HO HE OrPaHUYHMBAsACh UMH, 00lIee COoIepKaHue INIFOKO3bI B

KpOBHU, UHCYJIMH B KpPOBH, COOTHOLMICHUC HMHCYJIMHA U TJIFOKO3bl B KPOBHU, YYyBCTBHUTCJIBHOCTDH K
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WHCYJINHY U MOTpebiieHre KUCIOpOoaa.

IIpy wucronp30BaHMM B HACTOSIIEH 3asBKe “‘OUMIIeHHas OemmenoeBas KuCioTa’
O3HA4yaeT, 4YTO INpPH BBbIIEJICHUH B BHJIE TBEPAOIO BellecTBAa (HapMaleBTUUECKOE BEIIECTBO
conepKuT nmo MeHbliel mepe 95% wmacc. 8-ruapokcu-2,2,14,14-rerpaMeTunneHTaeKaHInOBON
KHCJIOTBI B pacueTe Ha o0y Maccy (papMaLeBTHUECKOro BelecTBa. B HEKOTOpPBIX BapuaHTax
OCYLIECTBJICHHUsI OYMIIEHHAas OeMmmenoeBas KHCJIOTa O3HA4aeT, YTO INPH BbIIEJEHHH B BUJE
TBEPIOro BellecTBa (papMaLeBTHYECKOe BELIECTBO COAEPIKUT IO MeHbluel Mepe 99,0% wmacc. 8-
runpokcu-2,2,14,14-rerpaMeTUINIEHTaIEKaHIMOBOM KUCJIOTbI B pacyeTre Ha OOMIYIO Maccy
dapmaneBTHYECKOTO BemecTBa. Kpome TOro, ouuineHHas OemrenoeBasi KHCIOTAa MOMKET
BKJIFOYATh €€ (hapMarleBTHYECKH MMPHEMIIEMYIO COJIb, €CJIH MHOE HE YKA3aHO I HE CIeNyeT U3
KOHTEKCTa.

IIpu ucnonp30oBaHUM B HACTOsIILEH 3asBKE peaklsi, KOTOpas SIBISIETCS ‘MO CYLIECTBY
3aBEpIICHHON  O3HAYaeT, YTO PEaKLUsl CONEpKUT Oojbime ueM okoso 80% macc. KenaemMoro
npoAykTa. B HEKOTOpBIX BapuaHTax OCYLIECTBJIEHHS IO CYIIECTBY 3aBEpLIEHHAsl pPeaKLMs
comepxut Oonbme deM okono 90% macc. KeraeMoro mpoaykTa. B HEKOTOphIX BapuaHTax
OCYIECTBIIEHHSI MO CYIIECTBY 3aBEPIICHHAs PEAKLUS CONEPKUT OoJbIne 4yeM okoJio 95% macc.
JK€JIaeMoro npoaykra. B HEKOTOpBIX BapHaHTaX OCYILECTBJEHHUS MO CYIIECTBY 3aBepLIEHHAs
peakumsi ConepKUT OobLIe YeM OKOJIo 97% Macc. JKenaeMoro nponyKTa.

Ecnn He yka3aHO MHOe, BCE€ OINMCAaHHbIE B HACTOALIEH 3asiBKE PEHTIE€HOBCKHE
nopoukossle  augpakrorpammbl  (XRPD) COOTBETCTBYIOT PEHTIE€HOBCKHUM IOPOLIKOBBIM
audpakTorpaMMaM, H3MEPEHHBIM C MCIIONb30BaHMeM HcrouHuka wusnydeHuss Cu Ko, u
KpUcTanueckue ¢Gopmbl OeMIienoeBol KHUCIOThl aHAMU3UPYIOT mnpu  nomoumu XRPD
(peHTreHOBCKOH MOPOLIKOBOH AU PAKIMN) IPU TEMIIEPAType OKPY KaIOIIeH Cpebl.

1. KPUCTAJLIMYECKHE ®OPMbI BEMIIEJOEBON KAUCJIOTHI

A. Kpucrajsianueckas oemnenoesast KHCJI0TA

B onHOM acnekTe HacTosiiee n3oOpeTeHrue 00ecrneYnBaeT KPUCTALTHYECKYO Gopmy 8-
ruapokcu-2,2,14,14-rerpaMeTHINIEHTaIeKAaHAUOBOM  KUCIOThI, KOTOpasi TakKe W3BECTHA W

yKa3aHa B HACTOsIIEH 3asBKe Kak “OemrenoeBasi KUCIOTa  w/wiu coenuHenue hopmyibl (V):
OH

HOZC></\/\)\/\/\><COZH

V).

B HekoTOpBIX BapuaHTaxX OCYIIECTBIEHHUS KpHUCTaUIMYeckass (opma CoenuHEeHUs
dbopmynbl (V) MOXKET XapaKTepH30BAaTbCS PEHTTEHOBCKOW MOPOIIKOBOW AU(PPAKTOrPaMMOIA,
BKJTIOYAIOIIEH TMHKU TpH ClAenyrmux yriaax audpakuuu (20): 10,3+0,2, 10,4+0,2, 17,9+0,2,
18,8+0,2, 19,5£0,2 u 20,7+0,2. B HEKOTOpPBIX BapUaHTaX OCYLIECTBJCHHUS KPUCTAJLUIMYECKas
dopma coenuneHusi Gopmysbl (V) MOXKET XapaKTEpHU30BATbCS PEHTICHOBCKOW MOPOLIKOBOM
IU(PaKTOrpaMMOi, BKIFOYANOLIEH MHUKH MpH clenyriux yriaax audpakuuu (20): 10,3+0,2,
10,4+0,2, 17,6+0,2, 17,9+0,2, 18,8+0,2, 19,5+0,2, 19,7+0,2, 20,4+0,2, 20,7+0,2 u 22,6+0,2.

B HekoTOpBIX BapHaHTax OCYINECTBJICHUS KpuUCTajuindeckas (opma coenquHeHus
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dbopmysl (V) XapakTepu3yeTcss peHTT€HOBCKOH MOPOIIKOBOM AU PaKTOrpaMMOi, BhIPasKEHHOM
yepe3 yron gudpakouu 20 U, HEoOA3aTENbHO, MEXIUIOCKOCTHbIE paccTosHuss d U
OTHOCHUTEJIbHYI0 HHTEHCHUBHOCTb (BBIPAKEHHYIO KaK MPOLIEHT OTHOCUTENIbHO HauboJee

WHTEHCHBHOIO THKa), Kak moka3aHo B Tabmune 1.
Taoauuna 1
JlaHHbIe PEHTreHOBCKOH TMOPOMIKOBOH AH(pPaKkuuH KpHCTAIHYECKOH  (opmbl
coenuHeHusi popmyani (V)

Yroa MEKILIOCKOCTHOE paccTosinue d [A] OTHOCHTEIbHASI HHTEHCUBHOCTD [%0]
[26]

5,2 16,84 2,33
10,3 8,61 70,75
10,4 8,48 78,65
11,8 7,51 2,88
13,7 6,44 2,72
15,5 5,73 8,08
15,6 5,67 7,16
17,3 5,12 8,20
17,6 5,04 18,72
17,9 4,95 100,00
18,8 4,73 42,30
19,5 4,55 21,42
19,7 4,51 15,07
20,4 4,35 16,93
20,7 4,29 23,95
21,1 4,21 5,78
22,0 4,05 13,87
22,6 3,94 17,54
23,1 3,84 7,78
23,6 3,78 4,97
23,9 3,73 6,19
247 3,60 1,98
25,8 3,46 3,04
26,3 3,39 2,10
27,5 3,24 13,36
29,2 3,06 3,86
30,2 2,96 1,27
30,8 2,90 5,34
31,3 2,86 1,40
31,9 2,81 2,95
32,9 2,72 1,27
344 2,61 5,98
35,1 2,56 2,07
36,2 2,48 3,16
37,2 2,42 2,37
37,9 2,37 1,79

B HekoTOpBIX BapuaHTaxX OCYIIECTBJICHHSI KpUCTAIMYeCKass (opMa COSHMHECHHS
dbopmysl (V) xapakTepu3yeTcsi pEHTT€HOBCKOM MOPOIIKOBON MU(PPAKTOTPAMMOH, IO CYLIECTBY

TaKOM, KaK MoKa3aHo Ha @wur. 4.
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B HekoTOpBIX BapuaHTaxX OCYINECTBJCHHS KpUCTAIMYeCKass (opMa COSHMHECHHS
dopmynsr (V) cymecTByeT B MOHOKJIMHHOH KPUCTAJUTMUECKOH CHUCTEME H  HMEeT
MIPOCTPAHCTBEHHYIO rpymy P2i/c. B HEKOTOPBIX BapUaHTaX OCYLIECTBJIICHUS KPUCTALTMYECKas
dopma coemuHeHus: Gopmynel (V) XapakTepusyercs mapameTpaMu KpHUCTaUIOrpaduyecKoit

3JIEMEHTApHOH sTYeHKH, Kak yka3aHo B Tabmuue 2.
Tabauna 2

ITapameTpel 3jieMeHTaApHOH sYeliKHM KPHCTANIHYECKOH (popMbl coeauHeHHs1 (POPMY.JIbI
\2)

Pa3mepsbt 3JEMEHTAPHOH | a=17,9209(8) A a=90°

AueiiKH b=9,8547(5) A p=106,834(10)°
c=12,2775(6) y=90°

O6bem 2075,35(17) A®

Z 4

IInoTHOCTH (pacueTHasn) 1,102 mr/v’

Kpucrammmueckas ¢opma coepmHeHust ¢opmynsl (V) Takke MOXET ObITh
OXapaKTepU30BaHA B COOTBETCTBUHM C TeMIlepaTypoill (pa3oBoro mepexozma mepBOro pona.
CoOTBETCTBEHHO, B HEKOTOPBIX BAapUAHTAX OCYLIECTBICHHS KpUCTAJUTMYecKass Qopma
coenunenus Gopmynsl (V) umeer Temmeparypy ¢a3oBOro Mmepexoma MEepBOro ponaa, Kak
onpeneneHo mudpdepeHINaTbHON CKAaHUPYIOIeH KaJlopuMeTpueH, B Anana3oHe ot okoyio 82°C
10 0koJi0 94°C. B HEKOTOPBIX BapUaHTaX OCYIIECTBJICHUS KpHCTaINUecKast popMa COeaMHEHUs
dopmynsl (V) umeer Ttemmneparypy (pa3oBoro mnepexoma mNepBOro poja, Kak OINPENeeHO
muddepeHInaIbHON CKaHUPYIOLIeH KajJopuMeTpuel, B quanasone okono 90°C no okxono 94°C.
B HEKOTOpBIX BapHaHTax OCYLIECTBIEHHs KpUcTajuindeckas ¢popma coenuHeHus dpopmydsl (V)
uMeeT Temneparypy (a3oBOro mepexopa NepBoro poaa, kak omnpeaeneHo auddepeHInaIbHOMN
CKaHupyroLel kanopumerpueit, okomo 92°C. B HEKOTOpBIX BapHUaHTaX OCYIIECTBICHHUS
KpucTajuimueckast ¢opma coenuHenus (opmyiasl (V) umeer kpusyio auddepeHuanbHon
CKaHUPYIOLIEH KaJOPUMETPHH, IO CYLIECTBY TAKYyIO K€, KaK MoKa3aHo Ha dwur. 5.

Kpucramnmnueckas ¢popma coenunenust Gopmyiiel (V) Takke MOKET XapaKTePU30BATHCS B
COOTBETCTBHH C €€ TPUPOCTOM MAacCh/TOTepeld Macchl Kak (YHKIHEH TeMIepaTyphl.
COOTBETCTBEHHO, B HEKOTOPBIX BAapUAHTAX OCYLIECTBICHHs KpUCTAJUTMYecKas Qopma
coenquHenus ¢opmysnbl (V) IEMOHCTPUPYET CHIDKEHHME MAaCChl, KaK  OMNPEeIeNieHO
TEPMOTPaBUMETPUUECKUM aHanu30M, oT okoJio 0,1% g0 oxono 0,7% npu HarpeBaHUH A0 OKOJIO
200°C. B HEKOTOpBIX BapHAHTAX OCYLIECTBIEHHsS KPHCTAIMUecKas (opMa COEAHHEHUS
dbopmynbl (V) DeMOHCTPUPYET CHIDKEHHE MAcCChl, KaK OMpPENeeHO TePMOrPaBUMETPUYECKIM
aHaJIWU30M, MeHblle 4eM wiMu paBHoe npumepHo 0,7% mnpu HarpeBaHuu 1o okoso 200°C. B
HEKOTOPBIX BapHAHTaX OCYIIECTBJICHUS KpUCTaJuIM4eckas ¢dopma coemuHeHus ¢popmyisl (V)
UMEET KPUBYIO TEPMOTPABHUMETPUYECKOTO aHAJN3a, MO CYLIECTBY TAaKYIO JK€, KaK MOKa3aHO Ha
@ur. 5.

Kpucramnnyeckas ¢popma coennnerust Gopmyiel (V) TakKe MOKET XapaKT€PU30BATHCS B
COOTBETCTBUH C €€ cBoWcTBaMH copObumun BoAbl. COOTBETCTBEHHO, B HEKOTOPBIX BapHUaHTAaX

OCYILIECTBIIEHUsI KpUCTajuindeckas ¢opma coenuHeHus ¢opmyisl (V) AeMOHCTpHUPYET
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U3MEHEHHE MaCChl, KaK OIpeneseHO JMHAMIYECKol copbumeii napos, ot okojo 0,01% mo okosno
0,05% npu orHocutenpHON BiaaxkHOCTH 80% u Temmneparype 25°C. B HEKOTOpBIX BapHaHTax
OCYIIECTBIIEHHs] KpUCTajuindeckass ¢opma coenuHeHus ¢opmyiasl (V) AeMOHCTpHPYET
U3MEHEHHE MacChl, KaK OIpeNeleHO IuHamMudeckol copbumeit mapos, okoso 0,03% mpwu
oTHOcuTenbHOW BiaxkHocTH 80% wu  Temmeparype 25°C. B HEKOTOpBIX BapuUaHTax
OCYLIEeCTBJIEHHsI KpUcTan4yeckas popma coequnenns Gopmyssl (V) umeer u3otepmy coponuu
BOJIBI, I3MepeHHY0 npu 25°C, Mo CyIIecTBy Takyo ke, Kak nokasaHo Ha ®dwur. 6.

Crnenyer MOHMUMATh, YTO CCbUIKA B HACTOSILEH 3asiBKe Ha OEMIENOEBYIO KUCIIOTY WJIH
OUYHIICHHYID OEeMIeNOeBYI0 KHUCIOTY BKJIOYAET KPHUCTALIMUECKYr0 (opMmy OemmnenoeBoit
KHCJIOTBI, €CJTH MHOE HE YKAa3aHO MJIK HE CIIeAyeT U3 KOHTEKCTa.

B. Kpucranauueckne Gpopmsl coieii 0eMnea0eBoil KHCJI0ThI

Kpome Toro, Obuto 0OHapy>K€HO, YTO MOXKHO IOJIYYUTh Pa3IMYHbIE KPUCTAJUTMYECKHE
¢dbopMbI coeli GemrenoeBoi KUCIOThL. B 4aCTHOCTH, Clienyroine NpOTHBOUOHBI 00pa30BhIBAIIN
KpUcTajiueckue Gopmbl coneil OemMrenoeBoil KUCIOThl aMMOHUH, HAaTPUH, KA, KaJbLUH
(nBe kpucrammueckue (Gopmel), L-TM3UH, AMSTHIAMHH, STHJIEHIAWAMUH, MUINEpa3uH, OeTauH,
TPOMETaMUH U U30HUKOTHHAMU.

(i) Kpucrananueckas popma 0eTanHOBOI €c0J1u OeMMen0eBoil KHCJIOTHI

B HEKOTOpBIX BapHaHTaX OCYINECTBJICHUS KPHUCTAJIMUEcKas Gpopma conu OeMIienoeBoi
KHCJIOTHI TIPE/ICTABIIIET COOOH KPUCTAUIMYECKYI0 OETauHOBYIO CONIb OeMIleoeBol KUCIOTH. B
HEKOTOPBIX BAapUAHTAX OCYIIECTBJICHHS KpUCTaJuIM4eckas OeTanHOBas coyib OeMmenoeBoi
KHUCJIOTBI MOXKET XapaKTepHU30BaTbCA PEHTI€HOBCKOH IOPOINKOBOW AU(PAKTOrpamMMoii,
BKJIFOYAIOLIEH MUKHU TMpH Clenyrmux yriax audppakuuu (20): 6,2+0,2, 13,5+0,2, 17,5+0,2,
19,3+0,2 u 25,6+0,2. B HEKOTOPBIX BapHaHTaX OCYINECTBJECHUS KpPHCTAJUINYecKas OeTanHOBas
conmb OemMmenoeBOl KHCIOTBI MOXKET XapaKTePU30BAThCS PEHTT€HOBCKOH —IMOPOIIKOBOH
IUQpaKTOrpaMMOii, BKJIIOYAIOMIeH MUKW MPH Claeayroumx yrax audpakuuu (20): 6,240,2,
13,5+0,2, 16,1+0,2, 17,5+0,2, 19,3+0,2, 19,94+0,2, 25,6+0,2 u 27,2+0,2.

B HeKOTOpBIX BapuaHTaX OCYLIECTBIEHHS KpHUCTAJUIMYECKas OeTanmHOBasi COJb
OemMrieoeBOl KHCJIOThI XapaKTepU3yeTCsl PEHTICHOBCKOW TMOPOIIKOBOH AH(PaKTOrpaMMON,
BBIPAKEHHOH uepe3 yroi audpakuuu 20 U, Heo0sA3aTeNbHO, MEKIUIOCKOCTHBIE paccTOostHUA d U
OTHOCHUTEJIbHYK0 HMHTEHCHBHOCTb (BBIDQKEHHYIO KakK MPOLEHT OTHOCUTENIbHO Hauboee

WHTEHCUBHOTO TIHKA), KaK MOKa3aHo B Tabmwue 3.
Tabauna 3
JlaHHbIe PEeHTreHOBCKOH MOPOIKOBOH AH(PPAKIUY KPUCTAIHYECKOH 0eTAHHOBOH €OJIH
0eMne10eBOoil KHCJI0ThI

Yroa MEKILIOCKOCTHOE paccTosinue d [A] OTHOCHTeIbHASI HHTEHCUBHOCTD [%0]
[26]

6,20 14,25 95,15

10,33 8,56 1,75

11,68 7,58 6,08

12,38 7,15 3,16

13,52 6,55 35,24

15,25 5,81 4,53

16,10 5,51 10,15
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17,48 5,07 20,77
19,33 4,59 20,56
19,94 4,45 14,49
21,48 4,14 5,58
25,64 3,47 29,74
27,24 3,27 13,51
31,47 2,84 7,33
39,02 2,31 2,27

(ii) Kpucmaniuueckue ghopmut Kanvyuessix colleil Hemnedoesoil Kuciomol

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS] KPUCTaJIMUEcKas popma coiu OeMIienoeBoi
KHCJIOTBI TIPE/ICTABISIET COO0H KPHCTAJUINYECKYIO KaJbLHEBYIO COJb OEeMITeI0eBOil KHCIOTHL. B
HEKOTOPBIX BApUAHTAX OCYIIECTBJICHHS] KPUCTAIMYECKAs KaJbLUeBas COJb OemMmenoeBoi
KHUCJIOTBI MOJKET XapaKTePU30BaTbCS PEHTI€HOBCKOH IOPOIIKOBOH AU(PAKTOrpamMMOii,
BKJTIOYAKOIIEH MUKW MpH clieAyomux yrax audpakmaun (20): 4,9+0,2, 9,1+0,2 u 19,7+0,2. B
HEKOTOPBIX BApUAHTAX OCYIIECTBJICHHS] KPUCTAJUIMYECKasl KaJbIMeBas COJIb OeMmenoeBoi
KHUCJIOTBI MOJKET XapaKTepU30BaTbCS PEHTI€HOBCKOH IOPOIIKOBOH AU(PAKTOrpamMMOii,
BKIIIOYAKOIIEH MUKW Tpu cienyromux yriax auppakumu (20):. 4,902, 6,4+0,2, 9,1+0,2,
14,8+0,2, 19,7+0,2 u 37,1£0,2.

B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHUS KPUCTAJUIMYECKAs KaJbLIUeBas COJb
OemrieoeBOl KHCIOThI XapaKTePU3YeTCs] PEHTICHOBCKOW IOPOIIKOBOH AU(PaKTOrpaMMOH,
BBIPAKEHHOH uepe3 yroi audpakunu 20 U, HeoOsA3aTeNbHO, MEKIUIOCKOCTHBIE paccTostHUA d U
OTHOCUTENIbHYI0 HMHTEHCHBHOCTb (BBIPAKEHHYIO Kak IPOLEHT OTHOCHTENbHO Haubosee

WHTEHCHBHOTIO IMTHKa), KaK Mmoka3aHo B Tabmnuie 4.
Tabauna 4
JlaHHbIe PEHTreHOBCKOH NMOPOIKOBOH AH(PPAKIIHE KPHCTANIHYECKOH KAJbLIHEBOH COJIH
0emMmnen0eBoii KHCJI0ThI

Yroa MEKILIOCKOCTHOE paccTosiaue d [A] OTHoOCUTEeIbHASI HHTEHCUBHOCTBD [%0]
[26]

4,86 18,16 21,41
6,44 13,72 5,99
7,51 11,77 1,16
9,15 9,67 59,65
12,25 7,22 1,94
14,79 5,99 6,51
16,11 5,50 4,16
19,71 4,50 10,32
27,26 3,27 2,07
32,66 2,74 1,12
37,10 2,42 5,22
38.55 2,34 1,40

B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHUS KPUCTAJUIMYECKAs KaJbI[eBass COJIb
OeMrienoeBOl  KHUCJIOTBI ~ MOXET  XapaKTepU30BaTbCs  PEHTTCHOBCKOW  MOPOLIKOBOH
IUQpakTOrpaMMoi, BKJIOUAIOIIEH NMHUKU MPH Cleayroummx yrnax audpakuuu (20): 6,0+0,2,
6,8+0,2, 8,5+0,2 u 9,8+0,2. B HEKOTOpPBIX BapHaHTaX OCYLUECTBJIEHUS KPUCTAIINYECKAS

KaJblieBass COJb OEMIIeNOeBOH KHCIOTHI MOJKET XapaKTepU30BaTbCs PEHTI€HOBCKOMN
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MOPOLIKOBOH N PAKTOrpaMMOH, BKIIFOHAIOINEH MUKH P CIEAYIOINX yriax nqudpakuuu (20):
6,0+0,2, 6,8+0,2, 8,5+0,2, 9,8+0,2, 17,1+£0,2 u 19,0+0,2.

B HekoTOphIX BapuaHTaX OCYLIECTBIEHUsS KPUCTAJUIMYECKAs Kalbl[eBas COJIb
OemrieoeBON KHCJIOThI XapaKTepU3yeTCsl PEHTICHOBCKOW IOPOIIKOBOM An(ppakTorpaMMoHu,
BBIPAKEHHOH uepe3 yroi audpakuuu 20 U, HeoOsA3aTeNbHO, MEKIUIOCKOCTHBIE paccTosiHUA d U

OTHOCHUTEJIbHYK0 HWHTEHCHBHOCTH (BBIDAKEHHYIO KaK IIPOLEHT OTHOCHTENbHO Haubosee

WHTEHCUBHOIO MHKA), Kak moka3aHo B Tabnuie 5.

Taoauna 5

JlaHHBIE PEHTIeHOBCKOM MOPOIIKOBOI AU(PPAKLIMH KPUCTAINYECKON KaJbLHEBOH COJH
0eMnen0eBOoil KHCJIOTHI

Yroa Me:KILIOCKOCTHOE paccTosiuue d [A] OTHOCHTE/IbHASI HHTEHCUBHOCTD [%0]
[26]

6,03 14,65 49,46
6,79 13,01 28,89
8,53 10,37 100,00
9,80 9,02 77,92
12,05 7,35 2,31
14,09 6,29 4,03
17,10 5,18 13,68
19,03 4,66 5,37
33,15 2,70 0,90
35,89 2,50 1,92

(iii) Kpucmannuueckan hpopma ousmuiamuno8oil coiu bemnedoesoil Kucionl

B HEKOTOpBIX BapHaHTaxX OCYINECTBJICHUS KpHUCTaJIMuecKas gopma conu OeMIienoeBoi
KHUCJIOTBI TPEACTaBsieT COOOM KPHUCTAJUIMYECKYIO IUAITHIAMUHOBYIO COJIb OeMIlenoeBoi
KHUCJIOTHI. B HEKOTOPBIX BapHaHTAax OCYLIECTBJIEHHs KPUCTAJUINYECKas AMSTHIAMUHOBAS COJb
OeMnenoeBoll  KHUCIOTBI ~ MOKET  XapaKTepU30BATBCSI ~ PEHTI€HOBCKOH  MOPOLIKOBOH
IUQpaKTOrpaMMOi, BKJIIOYAIOIIEH MUKW MPH Ciaeayoummx yrax audpakuuu (20): 9,640,2,
14,1£0,2 wu 19,8+0,2. B

OUATUJIAMUHOBAsE COJIb OEMIIeOeBOM KHCIOTHI MOMKET XapaKTepU30BaThCS PEHTTEHOBCKOM

HEKOTOPBIX  BapuaHTax  OCYLICCTBJICHUA  KPUCTAJIUYCCKaA

MOPOIIKOBOH Ar(pakTOrpaMMOii, BKIIFOYAOMIEH TUKU MPH CIEAYOMUX yriax audpakmun (20):
9,6+0,2, 14,1+0,2, 17,8+0,2, 19,8+0,2, 22,6+0,2 u 38,7+0,2.

B HekoTOpBIX BapuaHTaX OCYLIECTBICHHUS KPUCTAJUIMYECKAs TUITUIAMHUHOBAS COJIb
OemMIieoeBOl KHCIOThI XapakTepU3YeTCs PEHTICHOBCKOW MOPOIIKOBOH Au(pakTorpaMMon,
BBIPAKEHHOH uepe3 yroi audpakuuu 20 U, HeoOsA3aTeNbHO, MEKIUIOCKOCTHBIE paccTOostHUA d U

OTHOCHUTENIbHYI0 HMHTEHCHBHOCTb (BBIDAKEHHYIO KakK IMPOLEHT OTHOCHTENBbHO Hamubosee

WHTEHCUBHOTO NIMKA), KaK Noka3aHo B Tabmmuie 6.
Tabauna 6
JlaHHBIE PEHTTeHOBCKOH MOPOIIKOBOH AH(PPAKLHH KPHCTALIHYECKOH AUITHIAMHHOBOH
coJiu GemMIe10eBOH KHCJI0ThI

Yroa MEKILIOCKOCTHOE paccTosinue d [A] OTHoCHTeIbHASI HHTEHCUBHOCTD [%0]
[26]

9,55 9,26 29,82

14,08 6,29 69,49

17,79 4,99 11,34
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19,77 4,49 37,13
22,60 3,93 3,08
38,70 2,33 6,24

(iv) Kpucmaniuueckasn gpopma smuienOUaAMUHOBOIL Ol HEMNEO0€e60Il KUC/IONbL

B HeKkOTOpBIX BapHaHTaxX OCYINECTBJIEHUS KpHCTaIHuecKkas gopma conu OeMIienoeBoi
KUCJIOTBI TIPEACTaBIAET COOOH KPHCTAJUIMHUECKYIO ATHJICHIHMAMUHOBYIO COJIb OeMIlenoeBoit
KHUCJIOTHL. B HEKOTOPBIX BapUaHTax OCYLIECTBICHUs KPUCTAIINYECKas STUICHANaMUHOBAs COJb
OeMrienoeBOl  KHUCJIOTBI ~ MOXKET  XapaKTepU30BaThCs  PEHTTCHOBCKOW  MOPOLIKOBOM
IUQpaKkTOrpaMMOi, BKJIOYAIOIIEH MUKW MPH Cleayoumx yriax audpakuuu (20): 6,8+0,2,
10,8+0,2, 16,2+0,2, 18,3+0,2 u 18,8+0,2. B HEKOTOpPhIX BapuaHTaX OCYLIECTBICHUS
KPUCTAJUTMUECKAs] STHJICHIUAMHHOBASI COJIb OEMIEeOeBOH KHUCIIOTHI MOYKET XapaKTEePH30BATHCS
PEHTT€HOBCKOW TOPOIIKOBOH AU(PPAKTOrpaMMOH, BKIFOYAKOIIEH MUKW MPH CIEAYIOIIUX yIiax
mudpakuuu (20): 6,8+0,2, 7,7+0,2, 10,8+0,2, 13,9+0,2, 15,2+0,2, 16,2+0,2, 18,3+0,2, 18,8+0,2,
21,4+0,2 u 22,3£0,2.

B HexoTOpBIX BapuaHTax OCYLIECTBJICHUs KpPUCTAJIMUYECKas 3TUJIEHANAMUHOBAas COJb
OemrieoeBOl KHCIOThI XapaKTePU3YeTCs PEHTICHOBCKOW MOPOIIKOBOH AH(paKkTOrpaMMOH,
BBIPAKEHHOH uepe3 yroi nudpakuuu 20 U, HeoOsA3aTeNbHO, MEXKIIJIOCKOCTHBIE paccTosiHUS d U
OTHOCHUTEJIbHYI0 HMHTEHCHBHOCTb (BBIPAKEHHYIO KakK IMPOLEHT OTHOCHTENBbHO Hamubolee

WHTEHCUBHOTO NIMKA), KaK MOKa3aHo B Tabmwue 7.

Tadauua 7
JaHHBbIE PEHTreHOBCKOH MOPOLIKOBOM andpakuuu KPHCTANLIHYECKOH
STWJIEHAUAMHUHOBOMH COJIM OeMIe0eBOH KHCJIOThI
Yroa MEKILIOCKOCTHOE paccTosinue d [A] OTHoCHTe/IbHASI HHTEHCUBHOCTD [%0]
[26]
6,76 13,07 66,63
7,73 11,44 52,39
10,83 8,17 85.3
13,53 6,54 19,73
13,92 6,36 24,35
15,23 5,82 29,21
16,23 5,46 100,00
16,71 5,31 10,30
17,39 5,10 10,74
18,28 4,85 71,04
18,84 4,71 53,54
19,74 4,50 11,79
20,96 4,24 12,84
21,37 4,16 24,85
21,65 4,10 22,22
22,25 4,00 28,05
22,85 3,89 21,63
24,86 3,58 17,81
26,03 3,42 3,96
27,02 3,30 7,08
28,10 3,18 10,24
28,33 3,15 12,26
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31,17 2,87 9,27
32,07 2,79 8,88
33,13 2,70 6,27
34,60 2,59 3,21
37.45 2,40 3,41

(v) Kpucmanauueckas (hopma u3oHuKOMUHAMUOHOIL COIU HeMNe00€e8oil KUC/IONbL

B HeKoTOpBIX BapuMaHTaX OCYLIECTBJICHUs KpUCTAIM4Yeckas GpopMa coau OeMmenoeBoi
KHCJIOTBI TIPEACTaBiIsIeT COOOH KPUCTAJUIMUECKYI0 W30HMKOTHHAMUAHYIO COJIb OeMIenoeBou
KHUCJIOTBl. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS KPUCTAJUIMYECKas HM30HUKOTHHAMMIHAS
Colb OeMmenoeBOl KHCIOThI MOXKET XapaKTepPH30BaThCS PEHTTEHOBCKOW MOPOIIKOBOM
aUQpaKkTOrpaMMOi, BKJIOYAIOMIEH MUKW MpH Ccleayroumux yrmiax nudpakuuu (20): 4,4+0,2,
18,8+0,2, 20,1+£0,2 u 24,5+0,2. B HEKOTOpBbIX BapUaHTaxX OCYIUECTBJCHHS KPUCTAIJINYECKas
W30HUKOTHHAMUIHASL COJIb OEMITEOEBOM KUCIOTHI MOXKET XapaKTePH30BATHCS PEHTTEHOBCKOM
MOPOIIKOBOH Ar(pakTOrpaMMOid, BKITFOYAOIIEH MTUKU MPH CIEAYIOMUX yriax audpakuuu (20):
4.4+40,2, 14,5402, 18,8+0,2, 20,1+0,2, 24,5+0,2, 26,2+0,2 u 29,5+0,2.

B HEKOTOpBIX BapHaHTaX OCYIIECTBIEHHs KPHCTALUIMUECKass H30HUKOTHHAMUIHAS COJIb
OemMrieoeBOl KHCIOThl XapaKTePU3YeTCs PEHTICHOBCKOW MOPOIIKOBOH AM(PaKTOrpaMMOH,
BBIPAKEHHOH uepe3 yron nudpakuuu 20 U, HeoOsA3aTeNbHO, MEKIIIOCKOCTHBIE paccTosiHUS d U
OTHOCHUTEJIbHYI0 HMHTEHCHBHOCTb (BBIDAKEHHYIO KakK IMPOLEHT OTHOCHTENbHO Haubosee

MHTEHCUBHOTO NMKA), KaK NMOKa3aHo B Tabmuue 8.

Taoauua 8
JaHHBbIE PEHTreHOBCKOH MOPOLIKOBOM andpaxkuuu KPHCTAIHYECKOH
H30HUKOTHHAMHJAHOM COJIM OeMMnea0eBOol KHCJIOThI
Yroa MeKILI0CKocTHOE paccTosinue d [A] OTHoCHTe/IbHASI HHTEHCHUBHOCTD [%0]
[20]
4,36 20,26 31,75
8,89 9,95 0,44
11,49 7,70 1,86
13,05 6,78 1,75
14,47 6,12 4,77
18,36 4,83 3,21
18,84 4,71 15,30
20,09 4,42 13,54
24,51 3,63 8,22
25,90 3,44 2,54
26,24 3,40 4,32
26,76 3,33 2,22
27,69 3,22 1,44
28,69 3,11 1,38
29,49 3,03 3,67
30,08 2,97 1,49
30,77 2,91 1,16
32,56 2,75 1,14
34,83 2,58 1,16
36,79 2,44 0,69

(vi) Kpucmaniuueckasn gpopma Kaiueeoil coiiu 6emnedoegoil Kucionwl
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B HeKxoTOpBIX BapuaHTaX OCYLIECTBJIEHUs KpUCTaLIndeckas ¢opMa coau OeMmenoeBoi
KUCJIOTBI MPEACTaBIIsET COOON KPHUCTAJUIMYECKYIO KaJHEBYIO COJb OeMIenoeBol KUCIOTHL B
HEKOTOPbIX BapHUaHTaX OCYINECTBJICHUS KpHUCTAJIMYeCKas KajueBas CojJb OeMIenoeBoi
KHUCJIOTBI MOXKET XapaKTepU30BaTbCsl PEHTI€HOBCKOW IOPOIIKOBOH  AudpakTorpaMmon,
BKJIFOUAIOLIEH MUKU NpU clenyromux yriaax nudppakuuu (20): 5,7+0,2, 7,3+0,2, 9,6£0,2 u
22,1+0,2. B HEKOTOpbIX BapHUaHTaxX OCYLIECTBJIECHUS KPUCTAUIMYECKas Kajauesas COJb
OeMnenoeBoll  KHUCIOTBI ~ MOXKET  XapaKTepU30BAaTbCSl  PEHTTEHOBCKOW  IOPOIIKOBOM
IU(paKTOrpaMMOi, BKJIOYAIOIIEH MUKW MPH Cleayoumx yrax audpakuuu (20): 5,7+0,2,
7,3+0,2, 9,6+0,2, 16,0+0,2, 22,1+0,2 u 23,0+0,2.

B HekoTOpbIX BapuaHTaX OCYLIECTBICHUsS KpHUCTAJUIMYECKash KajueBas CoOJib
OemMIieoeBOl KHCIOThI XapaKTePU3YeTCsl PEHTIEHOBCKOW MOPOIIKOBOH AH(pPaKTOrpaMMON,
BBIPAKEHHOH uepe3 yroi audpakuuu 20 U, Heo0sA3aTeNbHO, MEKIUIOCKOCTHBIE paccTostHUA d U
OTHOCUTEJIbHYK0 HMHTEHCHBHOCTb (BBIDAKEHHYIO KakK MpPOLEHT OTHOCHTENBbHO HauOojee

WHTEHCUBHOTO TIMKA), KaK NOKa3aHo B Tabmwue 9.
Tabauna 9
JlaHHBIE PEHTr¢éHOBCKOH NMOPOMKOBOH AH(PPAKLHH KPHCTAJVIHYECKOH KAJIHEBOH COJIH
0eMne10eBOoil KHCJI0ThI

Yroa ME:KILIOCKOCTHOE paccTosiaue d [A] OTHocCHTe/IbHASI HHTEHCUBHOCTD [%0]
[26]

5,71 15,48 95,20
7,33 12,06 100,00
9,58 9,23 17,10
15,99 5,54 9,16
22,10 4,02 18,51
22,97 3,87 3,21
24,83 3,59 2,48
29,94 2,98 0,86
37,72 2,39 1,40

(vii) Kpucmaniuueckasn ghpopma 1u3unoeoil coiiu Hemnedoegoil Kucionl

B HEKOTOpBIX BapHaHTaX OCYINECTBJICHUS] KPUCTAJIMUEcKasi popMa colu OeMIenoeBoi
KHCJIOTBI MPEACTABIsieT COOOH KPUCTAUTUYECKYIO JIM3UHOBYIO COJIb OeMITeoeBol KUCIOTHL B
HEKOTOPBIX BapHAHTaX OCYLIECTBICHUS KPHCTAJUIMYECKasl JIM3MHOBAasl COJb OeMIenoeBoil
KHUCJIOTBI MOJKET XapaKTePU30BaTbCS PEHTI€HOBCKOH IOPOIIKOBOH AHU(PAKTOrpamMMOii,
BKJTIOYAKOIIEH MUKW MpH Cleayromux yriax mudppakuuu (20): 4,2+0,2, 10,2+0,2, 19,1+0,2,
19,740,2 u 21,9+0,2. B HEKOTOpPBIX BapUaHTax OCYUIECTBJICHUS KPUCTAJUIMYECKasl JM3UHOBAs
colb OeMmenoeBOl KHCIOTBI MOXKET XapaKTePH30BaTbCS PEHTTEHOBCKOW MOPOIIKOBOM
IUQpaKkTOrpaMMOi, BKIIOUAIOIIEH MUKW MPH CIeAymmx yrnax audpakuuu (20): 4,2+0,2,
10,2+0,2, 13,5+0,2, 14,2+0,2, 16,0+0,2, 19,1+0,2, 19,7+0,2 u 21,9+0,2.

B HEKOTOpBIX BapHaHTax OCYLIECTBJICHHsS KPUCTAJUIMYECKas JIM3HMHOBAasl COJb
OemrieoeBOl KHCIOThI XapaKTePU3yeTCs PEHTICHOBCKOW IOPOIIKOBOH Au(paKkTOrpaMMOH,
BBIPAKEHHOH uepe3 yroa audpakuuu 20 U, HeoOsA3aTeabHO, MEXKIUIOCKOCTHBIE paccTosiHUs d 1
OTHOCUTENIbHYI0 HMHTEHCHBHOCTb (BBIDAKEHHYIO KakK IIPOLEHT OTHOCHTENbHO Haubosee

WHTEHCHBHOTIO IMTHKa), Kak rmoka3aHo B Tabnurue 10.
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Ta6auua 10
JlaHHBIE PEHTIeHOBCKOH MOPOMKOBOH AH(PPAKIHH KPHCTAJINYECKOH JIU3HHOBOH COJIH
0eMnen0eBoil KHCJIOThI

Yroa MEKILIOCKOCTHOE paccrosinue d [A] OTHoCHTeIbHASI HHTEHCUBHOCTD [%0]
[20]

4,22 20,95 79,22
10,23 8,65 24,52
13,53 6,55 18,67
14,22 6,23 20,50
15,96 5,55 16,26
19,12 4,64 100,00
19,68 4,51 30,60
21,91 4,06 36,00
23,09 3,85 11,64
25,45 3,50 13,58
33,18 2,70 4,36

(viii) Kpucmaniuueckan popma nampuesoil coiu Hemnedoesoil KUc/i10nt

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS KPUCTAJLIMUEcKas Gopma coiu OeMIienoeBoi
KHCJIOTBI MPECTABISET COOON KPHUCTAJUIMYECKYIO HATPHEBYIO COJIb OEMIIEeN0eBOi KHUCIOTHL. B
HEKOTOPBbIX BAapUAHTaX OCYIIECTBIEHUS KPUCTAJUINYECKAas HATpPHEBas COJb OeMIIe0eBOi
KHUCJIOTBI MOJKET XapaKTepU30BaTbCA PEHTI€HOBCKOH IOPOIIKOBOW AU(PAKTOrpamMMOii,
BKJIIOYAKOIIEH MUKW MPHU clieAyromux yriaax audpakmun (20): 6,1+0,2, 14,2402, 18,3+0,2 u
24,5+0,2. B HEKOTOpPBIX BapHAaHTaX OCYLIECTBIEHUS KPUCTAJUINYECKas HATpUeBas COJb
OemrienoeBOH  KHUCJIOTBI ~ MOXET  XapaKTepU30BaTbCs  PEHTICHOBCKOW  MOPOLIKOBOM
AU(ppaKkTOrpaMMoi, BKJIOHAIOIIEH NHUKU MpH cieayroumx yrnax audpakuuu (20): 6,1+0,2,
13,4+0,2, 14,2+0,2, 16,6+0,2, 18,3+0,2, 19,1+0,2 u 24,5+0,2.

B HekoTOpbIX BapHaHTaX OCYIIECTBJIEHUS KPHUCTAJUIMYECKass HaTpueBas COJb
OeMnenoeBoll KHCIIOTHI XapaKTepU3yeTCss PEHTICHOBCKOH MOPOIIKOBOH ANU(PaKTOrpaMMOH,
BBIPAXKEHHOH 4epe3 yroi audpaxuun 20 u, HeoOA3aTeIbHO, MEKIUIOCKOCTHBIE paccTostHuA d 1
OTHOCUTEJIbHYK) HMHTEHCHBHOCTb (BBIPQ)KEHHYIO KAk TMPOLEHT OTHOCHTEIbHO Hauboee

WHTEHCUBHOTO THKa), KaK nmoka3ano B Tabmure 11.
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Tabanua 11
JlaHHBIE PEHTIeHOBCKOH MOPOMIKOBOH AH(PAKLNH KPHCTANIHYECKOH HATPHEBOH COJIH
0eMnen0eBOoil KHCJI0ThI

Yroa MEKILIOCKOCTHOE paccrosinue d [A] OTHoCHTeIbHASI HHTEHCUBHOCTD [%0]
[20]

6,10 14,48 100,00
8,16 10,83 1,15
10,89 8,13 2,68
12,19 7,28 3,98
13,36 6,63 6,65
14,22 6,23 11,60
16,63 5,33 8,50
16,86 5,26 1,01
18,32 4,84 24,10
19,12 4,64 9,38
21,36 4,16 1,36
21,83 4,07 1,51
22,07 4,03 2,91
22,42 3,97 1,34
22,67 3,92 1,91
24,08 3,70 3,19
24,50 3,63 11,00
25,11 3,55 3,04
28,92 3,09 0,79
29,79 3,00 1,62
30,77 2,91 1,87
32,32 2,77 0,59
33,02 2,71 1,13
34,12 2,63 0,32
37,11 2,42 0,34
37.89 2,37 0,41
38,77 2,32 0,40

(ix) Kpucmaniuveckasn popma ammonuegoil coitu 6emnedoesoil KUcionl

B HEKOTOpBIX BapHaHTaX OCYIUNECTBJICHUS] KPUCTAJIMUEcKass popma cou OeMIienoeBoi
KHCJIOTBI MPEICTABISIET COOON KPUCTAJUTMYECKYE0 aMMOHHUEBYIO COJIb OeMIIeIoeBOl KUCIOThL. B
HEKOTOPBIX BApUAHTAX OCYLIECTBJICHHS KPUCTAJJIMUECKasi aMMOHHEBas COJb OeMIenoeBOH
KHUCJIOTBl MOJKET XapaKTepU30BaTbCS PEHTI€HOBCKOH IOPOIIKOBOH AU(PAKTOrpamMMOii,
BKJIIOYAIOIIEH THUKU MpU CleAayromux yriax auppakuuu (20). 6,9+0,2, 7,1+0,2, 14,3+0,2,
16,0+0,2 u 21,4+0,2. B HEKOTOPBIX BapUaHTax OCYIIECTBJIEHUS KPUCTAJUINUECKAs aMMOHUEBAas
colMb OeMmenoeBOl KHCIOTBI MOXKET XapaKTepPH30BaThCSl PEHTTEHOBCKOW MOPOIIKOBOM
auQpakTOrpaMMoOi, BKIIOHAIOIIEH MHUKU MPH CIeAyLUMX yrnax audpakuuu (20): 6,9+0,2,
7,1+0,2, 9,3+0,2, 14,3+0,2, 16,0+0,2, 18,2+0,2, 19,2+0,2, 21,4+0,2 n 22,3+0,2.

B HeEKOoTOpBIX BapHaHTaX OCYLIECTBJIEHUS KPUCTAJUINYECKas aMMOHHEBas COJIb
OemMrieoeBol KHCIOThI XapaKTepU3yeTCsl PEHTICHOBCKOW IOPOIIKOBOH An(paKkTOrpaMMOHu,
BBIPAKEHHOHN uepe3 yroi audpakunu 20 U, HeoOsA3aTeNbHO, MEKIUIOCKOCTHBIE paccTostHUA d U
OTHOCHUTEJIbHYI0 HMHTEHCHBHOCTb (BBIPQKEHHYIO Kak IIPOLEHT OTHOCUTENbHO Hauboee

WHTEHCHBHOTIO IMTHKa), KaK rmoka3aHo B Tabnuwe 12.
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Tabauna 12
JlaHHBIE PEHTreHOBCKOH MOPOIIKOBOH AHM(PPAKIHH KPHCTANIHYECKOH AMMOHHEBOH
coJiu GemMne10eBOH KHCJI0ThI

Yroa MEKILIOCKOCTHOE paccrosinue d [A] OTHoCHTeIbHASI HHTEHCUBHOCTD [%0]
[20]

6,92 12,78 32,02
7,12 12,41 52,37
9,27 9,54 25,96
12,37 7,15 11,85
14,26 6,21 45,64
15,96 5,55 47,86
16,72 5,30 22,51
17,08 5,19 24,62
18,16 4,89 33,61
19,17 4,63 31,17
21,43 4,15 44,99
22,26 3,99 31,44
24,05 3,70 16,43
24,56 3,62 10,08
27,32 3,26 12,47
27,79 3,21 9,98
27,98 3,19 10,01
29,36 3,04 3,14
29,83 3,00 3,47
30,30 2,95 4,46
30,94 2,89 4,92
35,56 2,52 14,29
36,67 2,45 5,59
37,62 2,39 2,72
38,66 2,33 2,81

(x) Kpucmannuueckas popma nunepazunosoii conu 6emnedoesoii KUciomol

B HEKOTOpBIX BapuaHTaX OCYIUIECTBJICHUS] KPUCTAJLTMUecKas popma conu OeMIenoeBoi
KHCJIOTHI TIPEACTABIISIET COOON KPUCTALTHUECKYIO MUIIEPASHHOBYIO COJIb OEMIeI0eBOH KUCIIOTHI.
B HEKOTOpBIX BapHaHTAaX OCYLIECTBIICHHS KPUCTALIMYECKAs! MUIEPa3HHOBAs COJIb OeMIe1oeBoi
KHCJIOTBI MOXKET XapaKTepPU30BaTbCS PEHTICHOBCKOH TMOPOLIKOBOW  IU(PPAKTOrPAMMOIA,
BKJIIOYAIOIIEH THUKU MpU CleAayromux yriax auppakuuu (20). 6,7+0,2, 8,7+0,2, 10,7+0,2,
15,740,2 u 16,0£0,2. B HEKOTOpPHIX BapuaHTaX OCYIUECTBJEHUS KPUCTAJJINYECKas
NUIEPa3HHOBAsl COJNb OEMITEIOEBOH KHCIOTBI MOXKET XapaKTePH30BATbCS PEHTTEHOBCKOH
MOPOIIKOBOH A pakTOrpaMMOii, BKITFOYAOMIEH TUKU MPH CIEAYOMUX yriax audpakmun (20):
6,7+0,2, 8,7+0,2, 10,7+0,2, 15,7+0,2, 16,0+0,2, 19,4+0,2, 20,1+0,2 u 21,4+0,2.

B HEKOTOpBIX BapHaHTaX OCYINECTBJIEHUS KPHUCTAJUIMYECKas IUIEPAa3UHOBAst COJb
OemrieoeBOl KHCIOThI XapaKTePU3YeTCs PEHTICHOBCKOW IOPOIIKOBOH AH(PaKTOrpaMMOH,
BBIPAKEHHOHN uepe3 yroi audpakunu 20 U, HeoOsA3aTeNbHO, MEKIUIOCKOCTHBIE paccTostHUA d U
OTHOCUTEJIbHYI0 HMHTEHCHBHOCTb (BBIPAKEHHYIO KakK IMPOLEHT OTHOCHTENbHO Haubosee

MHTEHCUBHOIO NMKa), Kak nokas3aHo B Tabmuue 13.
Tabanua 13
JlaHHBIE PEHTreHOBCKOH MOPOIIKOBOH AH(PPAKIHH KPHCTANIHYECKOH MHIEPAZHHOBOH
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coJ11 0eMIea0eBoH KHCJI0ThI

Yroa MEKILIOCKOCTHOE paccTosiaue d [A] OTHoCHTE/IbHASI HHTEHCUBHOCTD [%0]
[20]

6,66 13,27 74,02
8,69 10,18 40,75
10,70 8,27 33,84
13,35 6,63 11,79
15,68 5,65 48,82
15,99 5,54 100,00
19,38 4,58 23,99
20,10 4,42 18,23
21,35 4,16 18,56
27,52 3,24 3,45
28,61 3,12 6,01
34,01 2,64 5,19

(xi) Kpucmaniuueckas hpopma mpomemamunosoil cojiu 6emMned0esoil KUcjiomol

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS KpUCTaJUTM4eckas ¢opma conu OemrenoeBoit
KHUCJIOTBI TIPEACTaBIsieT COOOM KPHCTAIUIMYECKYI0 TPOMETAMHHOBYIO CONIb  OeMIlenoeBoi
KHUCJIOTBl. B HEKOTOPBIX BapHaHTAax OCYLIECTBIEHHs KPUCTAJUINYECKAs TPOMETAMHHOBAs COJIb
OeMrenoeBO  KHUCJIOTBI ~ MOXET  XapaKTepU30BAaTbCS  PEHTICHOBCKOW  MOPOLIKOBOH
IUQpaKkTOrpaMMoOii, BKIIOUAIOIIEH MHUKU MPH CIeayrommx yrnax audpakuuu (20): 6,6+0,2,
18,2+0,2, 18,6+0,2 u 19,8+0,2. B HEKOTOpPBIX BapuaHTaxX OCYIUECTBJICHHS KPUCTAJINYECKas
TPOMETAMUHOBAasI COJb OEMIIEIOEBOM KHCIOTHI MOXKET XapaKTepU30BaThCs PEHTT€HOBCKON
MOPOIIKOBOH Ar(pakTOrpaMMoOi, BKIIFOYAOLIEH TUKY MPH CIEAYOMUX yriax audpakmun (20):
6,6+0,2, 13,6+0,2, 18,2+0,2, 18,6+0,2, 19,8+0,2 u 26,5+0,2.

B HekoTOpBIX BapuaHTaX OCYILIECTBIEHMUs KPUCTAJUIMYECKas TPOMETAMUHOBAas COJIb
OeMnenoeBoll KHCIIOThI XapaKTepU3yeTCsl PEHTTeHOBCKOH MOPOIIKOBOH AM(PPAKTOrPaMMOH,
BBIPAXKEHHOH 4epe3 yroi audpaxkuun 20 u, HeoOA3aTeIbHO, MEKIUIOCKOCTHBIE paccTostHuA d n
OTHOCUTEJIbHYK) HMHTEHCHBHOCTb (BBIDAKEHHYIO KaK MPOLEHT OTHOCHTENIbHO Haubojee

WHTEHCUBHOTO TIHKa), KaK nmoka3ano B Tabmure 14.
Tabmuua 14
JlaHHBIE PEHTIeHOBCKOH MOPOLIKOBOH AH(PPAKIHH KPHCTALJINYECKOH TPOMETAMHHOBOH
coJiu feMIe10eBOH KHCJI0ThI

Yroa Me:KILIOCKOCTHOE paccTosiaue d [A] OTHocCHTE/IbHASI HHTEHCHUBHOCTD %0
[26]

6,60 13,39 100,00
9,10 9,72 1,10
13,57 6,53 1,90
13,94 6,35 1,47
17,08 5,19 1,34
18,19 4,88 2,33
18,62 4,77 2,76
19,31 4,60 1,40
19,79 4,49 10,06
21,68 4,10 0,33
26,55 3,36 2,17
28,21 3,16 0,61
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30,67 2,92 0,27
33,69 2,66 0,24

C. Coxpucrannuueckue (hopmMbl 6eMiea0eBoil KHCJIOThI

bonee Toro, ObuIO OOHApy)X€HO, UYTO MOXKHO IOJYYUTh  OMNpEIEICHHbIE
cokpucrajuindeckue (popmbl OemrienoeBoi KuUCIOThl. B uacTHOCTH, cienyromue KopopMepsl
IPOAYLMPOBAIN COKPUCTAIIIBI C OEMITeI0eBOIT KUCIOTON: MaJIbMUTHHOBAS KUCJIOTA U aCrapTam
(nBe kpuctamnyeckue Gopmel).

(i) Cokpucmaini 6emnedoegoii Kuciomsl u acnapmama

B HekoTOphIX BapuaHTaX OCYINECTBIEHUsI COKpUCTAJUIMYecKas (opma OemrenoeBoit
KHUCJIOTBl TPEACTaBJsieT COOOHM COKpHCTAUIMYECKYH0 (opMy OemMmenoeBod KHUCIOTBHI |
acrmapraMa. B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS COKpUCTAJUTNYECKast popma OemmenoeBoit
KHCJIOTBl W acmapramMa MOXKET  XapaKTepH30BaTbCS  PEHTTCHOBCKOH  MOPOLIKOBOH
auQpakTOrpaMMOi, BKJIOYAIOIIEH MUKW MPH CIeAymmx yrax audpakuuu (20): 7,6+0,2,
8,6£0,2, 17,3£0,2, 18,4+0,2 wu 25,1+0,2. B HEKOTOpPbIX BapHaHTaX OCYLIECTBICHHUS
COKpHUcTajutndeckass gopma OeMIenoeBOi KHCIOTHI U acmapTraMa MOXKET XapaKTepPH30BaThCS
PEHTT€HOBCKOW TMOPOIIKOBOH AU(PPAKTOrpaMMOH, BKIFOYAKOIIEH MUKU MPH CIEAYIOIINUX yIax
nudpakuuu (20): 7,6+0,2, 8,6+0,2, 14,4+0,2, 17,3+0,2, 18,4+0,2, 25,1+0,2, 25,240,2, 26,1.

B HekoTOphIX BapuaHTaxX OCYIIECTBIEHHsI COKpUCTaJuIM4eckas ¢opma OemrienoeBoi
KHUCJIOTBl M acrapraMa XapaKTepU3yeTcsl PEHTIe€HOBCKOH NOPOIIKOBOH AudpakTorpaMMmon,
BBIPAKEHHOH uepe3 yroi audpakuuu 20 U, HeoOsA3aTeNbHO, MEKIUIOCKOCTHBIE paccTOostHUA d U
OTHOCUTENIbHYI0 HMHTEHCHBHOCTb (BBIDAKEHHYIO KakK IPOLEHT OTHOCHTENbHO Hamubosee

WHTEHCHBHOIO IMHKa), KaK rmokaszano B Tabmuie 15.
Tabanua 15
JlaHHbIe PEHTreHOBCKOH MNOPOMKOBOH AH(PPAKLHH COKPHCTALIHYECKOH (opMbl
0eMnen0eBoiil KHCJIOTHI H acnaprama

Yroa MEIKILIOCKOCTHOE paccTosinue d [A] OTHoCUTeIbHASI HHTEHCUBHOCTH [%0]
[20]

7,6 11,60 82,14
8,6 10,23 22,88
13,3 6,67 3,69
14,4 6,14 19,99
15,3 5,80 7,52
17,3 5,12 32,09
18,4 4,82 100,00
20,9 4,26 4,07
23,0 3,87 6,98
25,1 3,54 23,14
25,2 3,53 17,65
26,1 3,42 19,40
29,0 3,08 1,60
31,2 2,87 8,23
324 2,76 2,29
35,6 2,52 2,32
36,6 2,45 3,48

B HekoTOphIX BapmaHTax OCYLIECTBIEHHs COKpUCTaJuM4eckas ¢opma OemrienoeBoi
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KACJIOTBI W acmapramMa MOXET  XapakTepu30BaTbCsl  PEHTTEHOBCKOM  MOPOIIKOBOM
IUpaKkTOrpaMMoOi, BKJIOUAIOIIEH NMHUKU NMpH cleayroummx yrnax audpakuuu (20): 4,4+0,2,
6,8+0,2, 10,6+0,2, 13,2+0,2 u 184+0,2. B HEKOTOPBIX BapuUaHTaX OCYLIECTBJIEHUS
cOKpucTajuindeckass gopma OeMrenoeBoi KHUCIOTHI U acrnapraMa MOXKET XapaKTepPHU30BaThCS
PEHTI'€HOBCKON MOPOIIKOBONH AU(PPAKTOrpaMMON, BKIFOYAKOLIEH MUKW MPU CIEAYIOIIUX yIax
nudpaxkunm (20): 4,4+0,2, 5,6+0,2, 6,8+0,2, 10,6+0,2, 12,3+0,2, 13,2+0,2, 13,6+0,2, 16,2+0,2,
17,6+0,2 u 18,4+0,2.

B HeKkoTOpBhIX BapuaHTaX OCYIIECTBIEHHsI COKpUCTAJUIMYecKas ¢opma OemIenoeBoi
KHUCJIOTBI M acrapraMa XapaKTepU3yeTcsl PEHTIeHOBCKOH MOPOILIKOBOH au(pakTorpaMmon,
BBIPAKEHHOH uepe3 yroi audpakuuu 20 U, HeoOsA3aTeNbHO, MEXKIUIOCKOCTHBIE paccTosiHus d U
OTHOCUTEJIbHYK) HMHTEHCHBHOCTb (BBIDAKEHHYIO KakK MPOLEHT OTHOCHTENBbHO Haubosee

WHTEHCUBHOTO TIMKa), KaK nmoka3ano B Tabmure 16.
Tadanua 16
JIaHHBIE PEHTreHOBCKOH MOPOMIKOBOH AM(PPAKLHH COKPHCTANIMYECKON (opMbl
OeMIie10eBOil KHCJIOTHI M acapTamMa

Yroa MEKILIOCKOCTHOE paccTosiaue d [A] OTHOCHTeIbHASI HHTEHCUBHOCTD [%0]
[26]

4.4 20,07 100,00
5,6 15,71 18,95
6,8 13,01 23,46
8,6 10,27 3,51
10,6 8,38 26,31
12,3 7,22 14,92
13,2 6,70 23,91
13,6 6,53 18,83
16,2 5,47 15,84
16,8 5,28 13,01
17,6 5,03 19,15
18,4 4,83 25,66
19,0 4,68 12,76
22,9 3,88 8,04
25,1 3,54 5,95
29,2 3,05 6,26
31,0 2,89 5,42
31,5 2,83 5,95
32,9 2,72 4,77

(ii) Coxpucmaini 6emnedoesoil Kuciiomol U RATLMUMUHOBON KUCTONbL

B HekoTOpbhIX BapuaHTaX OCYIIECTBIEHHsI COKpUCTaJUIMYecKas ¢opma OemIienoeBoi
KHUCJIOTBl TPEACTaBIsIET COOOW COKpHCTAUIMYECKYK0 (GopMy OemMmenoeBoil KHUCIOTBI |
NaJbMUTUHOBOM KHUCJIOTBl. B HEKOTOpBIX BapHUaHTaxX OCYLIECTBJIEHUS COKPUCTAJIMYECKas
dopma OemnenoeBol KHUCIOTBI W MAJIbMUTHHOBOW KHCJIOTBI MOXKET XapaKTePHU30BATHCS
PEHTI€HOBCKOW TMOPOIIKOBOH AU(PPAKTOrpaMMOH, BKIFOYAKOMIEH MUKW MPHU CIEAYIOIIUX yIiax
nudppakmun  (20): 43+0,2, 6,3+0,2, 85+0,2 wu 17,0+£0,2. B HEKOTOpbIX BapHaHTaX
OCYIECTBIIEHHsI COKpUCTAITHYECKas popma OemIienoeBoi KMCIOTh U TAJIbMUTHHOBOH KHUCIIOTHI

MOJKET XapaKTepU30BaTbCs PEHTTEHOBCKOH IMOPOIIKOBOM MU(PPAKTOrpaMMOMN, BKIIFOYAIOLIEH
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MUKU TIPU CleAymux yriax audppakaun (20): 4,3+0,2, 6,3+0,2, 8,5+0,2, 10,5+0,2, 17,0+0,2 u
25,5+0,2.

B HekoTOpBIX BapWaHTaX OCYLIECTBJIEHUS COKpUCTauindeckas (opma OemmenoeBoit
KHCJIOTBI W MaJbMUTHHOBOH KHCJIOTBI XapaKTePU3YeTCsl PEHTIEHOBCKOW TMOPOLIKOBOM
IUQpPaKTOrpaMMOii, BbIpAKEHHOH depe3 yroa audpakiauu 20 u, HeoOsI3aTeNbHO,
MEKIIIOCKOCTHBIE PacCTOsiHUS d M OTHOCUTENbHYH) MHTEHCUBHOCTD (BBIPAKEHHYIO KaK MPOLIEHT

OTHOCHUTEJIbHO HauboJiee MHTEHCUBHOTO MHKa), Kak moka3aHo B Tabmune 17.
Ta6nauua 17
JlaHHBIE PEHTreHOBCKON MNOPOMIKOBOH AM(PPAKUHH COKPHCTAINYECKON (opMbl
0emMmnen0eBoi KHCJIOTHI H NAJbMUTHHOBOMN KHCJIOTBHI

Yroa MeKILIOCKOCTHOE paccTosinue d [A] OTHoOCHTEIbHASI HHTEHCUBHOCTD [%0]
[26]

4,3 20,74 100,00
6,3 14,00 27,40
8,5 10,42 11,40
10,5 8,41 6,34
17,0 5,22 9,46
21,2 4,19 4,72
24.6 3,61 4,33
25,5 3,49 4,99
29,9 2,99 2,02
344 2,61 2,54

III. COOCOBbI MOJYYEHHUS BEMIOEJOEBOM KHCJIOTBI, BKJIIOUYAS
OYUIIEHHYIO BEMIIEJIOEBYIO KUCJIOTY

Kak ommcano B HacTosimed 3asiBKe, B OJHOM aCIeKTe HacTosllee H300peTeHne
oOecrieunBaeT CrocoObl ToJy4deHus: 8-ruapokcu-2,2,14,14-rerpaMeTuiImneHTaaeKaHInoBOMI

KHCJIOTBI, KOTOpasi IpeCcTaBisieT codoii coenuHenne Gopmyst (V):
OH

HO@MN\XCOZH

r7ie CrocoObl TAKXKE BKJIFOYAIOT MOJTyueHUe ee (papMarieBTUIeCKH MPHEMIIEMOM COJTH.

V),

Crnenyer moOHMMATh, YTO CIIOCOOBI IO HACTOALIEMY HM300PETEHHUIO BKIFOYAIOT ITOJNYYEHUE
OemrienoeBOl KHUCIOTB. B HEKOTOPBIX BapHaHTax OCYLIECTBJICHUS CIIOCOOBI IMOJNyUYEHHS
OemIieoeBOl KUCJIOTHI MIPUBOAAT K OYHIIEHHON OeMITe0eBOi KUCIOTE, KOTOpash TAKKE MOXKET
OBITh ONHMCaHA B HACTOSIIEH 3asBKE B OTHOLICHUH (hapMalleBTHYECKOrO BEIIECTBA, T.€.
(bapMaLeBTHYECKOTO BEIIECTBA, BKIIOYAIONIET0 HEKOTOPOE KOJIUYIECTBO OEMIenoeBON KHUCIIOTEI
WJIA HEKOTOPOE KOJIMYECTBO coenuHeHus popmysl (V) miu ero papMaleBTHUECKH TPUEMIIEMON
conu. DTH TepMUHBI U (pa3bl MOKHO HCIOJB30BATH B3aMMO3aMEHSIEMO B HACTOSINEH 3asBKE,
€CIIi MHOE He YKa3aHO WIH He CIeAyeT U3 KOHTEKCTA.

COOTBETCTBEHHO, B Pa3IMYHBIX BAPUAHTAX OCYILIECTBICHUS MPENCTABIEHBI CITOCOOBI IS

NoJy4eHus (papMalieBTUIECKOTrO BEIECTBA, BKIFOUAIOLIEro coequHenne Gpopmysl (V):
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OH

H02C></\/\)\/\/\><COZH

WM er0 (papMaleBTHYECKU IPUEMIIEMYIO COJIb.

V),

B paznuuHbIX BapuaHTax OCYINECTBIEHUS CIIOCOOBI OOBIYHO BKIIFOUAIOT:
(2) KOHTAaKTUPOBAHHUE YTUIM300yTHUPATA C 3aMEIIEHHBIM S-XJIOPIIEHTAHOM B IPUCYTCTBUU

TIEPBOTO OCHOBaHMsI ¢ oOpazoBaHueM coeauneHus popmyier (I):

CO,Et

IZI€ 3aMELICHHBbIH S-XJIOPIEHTAaH BBIOPAH M3 TPYMIbL, COCTOsAmer u3 1-Opom-5-

@,

XJIOpHeHTaHa u 1-Hon-5-XopneHTaHa;
(b) xonTakTupoBanue coemuHeHus Gopmyasl (I) ¢ cometo Qopmyasl [M]T[X] ¢

oOpaszoBannem coenuHeHust popmysl (11):

CO,Et
X /\/\/X
(1D,

rae [M]" BbiGpan u3 rpymmbl, cocrosimedi u3 Lit, Na* u K¥, rne [X] BbIOpan us rpynmsi,
cocrosei u3 Br uT;

(c) KOHTaKTHUPOBaHUE COEIMHEHUS bopmybl (II) c
TOJIyOJICYIb( OHUIIMETUIIM30LMAHUIOM B TPHCYTCTBHM BTOPOrO OCHOBAaHHUSI C OOpa3oOBaHHEM
IIEpBOTO MPOMEKYTOUHOI'O COEJUHEHMs M KOHTAaKTUPOBAHHE IE€PBOrO IPOMEKYTOUHOIO
COEIMHEeHUs! ¢ KUCJIOTOH ¢ oOpa3zoBanueM coenuHenus popmyost (IV):

Lo}

Emch/\/MCOZEt

(d) xonTakTHpoBaHue coenuHeHus: popmyinl (IV) ¢ BoccTaHOBHTENEM C 00pa3oBaHHEM

(IV); n

BTOPOTO TIPOMEXKYTOYHOTO COCOUHEHUS M KOHTAaKTUPOBAHME BTOPOTO MPOMEKYTOUHOTO
COEAMHEHUs C THAPOJIU3YIOIIUM OCHOBaHHEM ¢ 00pa3oBaHuEM coequHeHus: popmysl (V).

B HEKOTOpPBIX BapHaHTAaX OCYIIECTBJEHHS HACTOSALIErO0 H300peTeHust Crocod
JOMOJHUTENBHO BKIIFOYAET:

(e) ounctky coenuHeHus popmyiel (V) ¢ moiaydeHueM (GapMareBTHYECKOTO BELIECTBA,
BKJIIOYAIOIIETO OYHIIEHHOE KOJIHMYECTBO

Cunmes coeounenus popmyant (1) - cmaous (a)

B pasnuuHbIX BapuaHTax OCYIIECTBJICHHS CUHTE3 coequHeHus: popmyisr (I):

CO,Et
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O6bILIHO BKJIFOYAECT KOHTAaKTUPOBAHUE 3TI/IJ'II/ISO6YTI/IpaTa C 3aMCLICHHbBIM 5-
XJIOPNEHTAHOM B MMPUCYTCTBUH NIEPBOrO OCHOBAHUS.

B HekoTOpBIX BapuaHTax OCYLIECTBJIEHMs, Ha craauud (a), KOHTAKTHPOBAHUE
STUNIN300yTHpaTa C 3aMELIEeHHbIM S-XJIOPIEHTAaHOM B MPUCYTCTBUH IEPBOTO OCHOBAHMUSA
OCYIIECTBJISIIOT NP TeMIepaType B auamna3one ot okoso -30°C go okono 10°C, ot okono -25°C
10 okojio 10°C, ot okono -20°C mo okojo 10°C, ot okomo -18°C no okono 10°C, oT okoJo0 -
15°C mo okono 10°C, ot okoso -10°C no okono 10°C, ot okono -5°C go okono 10°C, oT okoJ0
0°C mo oxono 10°C, ot okosio 5°C mo oxono 10°C, ot oko0 -30°C nmo okoso 5°C, oT 0K0JIO -
30°C mo okouo 0°C, ot okouno -30°C mo okoio -5°C, ot okoso -30°C go okoiso -10°C, oT oko010
-30°C mo oxono -15°C, ot okoiso -30°C no okono -18°C, ot oxono -30°C go okojo -20°C, ot
okouio -30°C mo okouo -25°C, ot okoi10 -25°C mo okojo 5°C, ot okouo -25°C go okouso 0°C, ot
okouio -25°C mo okouo -5°C, ot okojo -25°C go okouno -10°C, ot okoio -25°C mo okojo -15°C,
oT okoJio -25°C mo okoino -18°C, ot okoi0 -25°C mo oxono -20°C, ot okono -20°C 10 oko0Io
5°C, ot okom0 -20°C mo okomno 0°C, ot okojo -20°C 1o okojo -5°C, ot okojio -20°C 10 0KoJIO -
10°C, ot okouio -20°C mo okoino -15°C, ot okojo -20°C go okoino -18°C, ot okono -18°C nmo
okouio 5°C, ot okojo -18°C mo okojyo 0°C, ot okono -18°C go okogo -5°C, ot okouo -18°C nmo
okouio -10°C, ot okoino -18°C go okomo -15°C, ot okojo -15°C mo okoso 5°C, ot okono -15°C
1o okousio 0°C, ot okoio -15°C mo okoio -5°C, ot okouso -15°C no okogo -10°C, ot okosno -10°C
1o okousio 5°C, ot okoio -10°C no okogo 0°C, ot okojio -10°C mo okoino -5°C, ot okoo -5°C mo
okono 5°C umu ot okono -5°C ngo okono 0°C. B HEKOTOpBIX BapMaHTaxX OCYLIECTBJIEHHUsS, Ha
cragun  (a), KOHTAKTUPOBAaHHE JSTHIN300yTHpaTa C 3aMELIEHHBIM S-XJIOPIEHTAaHOM B
MPUCYTCTBUH MEPBOTrO OCHOBAHUS OCYIIECTBIISIOT MPH TeMIeEpaType B QUANa30HE OT OKOJIO -
20°C no oxoino 0°C. B HEKOTOpPBIX BapuaHTaxX OCYLIECTBJICHHs, HAa CTaauU (a), KOHTAKTHPOBAHHUE
STUIN300yTUpaTa C 3aMELICHHbIM S-XJIOPNMEHTAaHOM B MPUCYTCTBUH MEPBOTO OCHOBAHMUS
OCYIIECTBJISIIOT MIPU TEMIIEpaType B Auana3oHe ot okoo -18°C no okosno -5°C.

B HeKOTOpBIX BapHaHTaxX OCYIIECTBJICHUS, Ha cTanuu (a), MeHee yem okojio 0,5% macc.,
okouio 0,6% macc., okoso 0,7% macc., okoao 0,8% macc., okoso 0,9% macc., okoso 1% macc.,
okouio 1,1% macc., okoso 1,2% macc., okono 1,3% macc., okono 1,4% macc. wim okoio 1,5%
Macc. 3aMEIIEHHOTO S-XJIOPIEHTaHa OCTaeTcsl mocyie odpasosanus coenuHerus ¢opmysl (I). B
HEKOTOPBIX BAapUAHTaX OCYILIECTBJIIEHUs, Ha cTaguu (a), MeHee ueM okoyso 1% Macc.
3aMEIEeHHOTO S-XJIOPIIEHTaHa OCTAeTCs ocie oOpa3oBanus coenuHeHus: popmysr (I).

B HexoTOphIX BapHaHTaX OCYLIECTBICHMS, HAa CTaguu (a), MOJSIPHOE OTHOIIEHHE
STUNIN300yTHpATa K 3aMELIEHHOMY S-XJIOPIIEHTaHy cocrasisier okoio 1:1, okomno 1,01:1, okomo
1,02:1, oxomno 1,03:1, okomo 1,04:1, oxkomno 1,05:1, okomno 1,06:1, okono 1,07:1, okono 1,08:1,
okono 1,09:1, okomno 1,1:1, oxkomo 1,11:1, oxono 1,12:1, okono 1,13:1, oxono 1,14:1, okono
1,15:1, okono 1,16:1, oxono 1,17:1, oxono 1,18:1, oxono 1,19:1, oxono 1,2:1 wim oxomno 1,21:1,
BKJIFOYasi AWara3OHbl MEXAY KaXKIbIM M3 3TUX cooTHouieHui. B HEKOTOPBIX BapHUaHTax
OCYIIECTBJICHUs, Ha CTaAWH (a), MOJIIPHOE OTHOLICHHE STUIM300yTHpaTa K 3aMEIleHHOMY S-
XJIopnieHTaHy coctasisieT okosio 1,1:1. B HekoTopbIX BapuaHTax OCYIIECTBJICHHUS MOJSPHOE

OTHOILICHHE STUIN300yTHpaTa K 3aMEIIeHHOMY S-XJIOPIEeHTaHy COCTaBjsier oT okojo 1,1:1 mo
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okomo 1,21:1.

B HexkoTOpbIX BapHaHTaxX OCYLIECTBJIECHHUS, HA CTAAMU (), 3aMEIEHHBbIH S-XJIOpIeHTaH
KOHTAKTUPYET C STUIN300yTUPATOM, KOTOPBIH MPUCYTCTBYET B KOJUYECTBE B KOJIHUECTBE OKOJIO
1 momspHOro skBHBaJNEHTa, OKOJIO 1,01 MOJApPHBIX 3KBUBAJEHTOB, OKOJO 1,02 MONSApPHBIX
SKBUBAJIEHTOB, OKOJIO 1,03 MOJpHBIX 3KBUBAJEHTOB, OKOJO 1,04 MOJSPHBIX 5KBUBAJICHTOB,
okono 1,05 MonsipHBIX 3KBUBaJEHTOB, OKOJO 1,06 MOJNSIpHBIX 3KBUBaJeHTOB, okoyio 1,07
MOJISIPHBIX 3KBUBAJIEHTOB, OKOJO 1,08 MOJSpHBIX OSKBHBANIEHTOB, OKOJO 1,09 MOmsipHBIX
SKBUBAJIEHTOB, OKOJO 1,1 MOJNSIpHBIX 3KBUBaJEHTOB, OKOJO 1,11 MONSIpHBIX 5KBHBAJICHTOB,
okoJio 1,12 MONApHBIX B3KBUBAJEHTOB, OKOJO 1,13 MOJSpPHBIX SKBHUBAJIEHTOB, OKojio 1,14
MOJISIPHBIX 3KBUBAJIEHTOB, OKOJO 1,15 MOJSpPHBIX S5KBUBAJIEHTOB, OKOJO 1,16 MOMSIpHBIX
SKBUBAJIEHTOB, OKOJIO 1,17 MOJApHBIX 3KBUBAJICHTOB, OKOJIO 1,18 MONSpPHBIX 3KBUBAJICHTOB,
okoJio 1,19 MONSpHBIX 3KBUBAJEHTOB, OKOJO 1,2 MOJSPHBIX SKBHBAJEHTOB WUiau okoio 1,21
MOJIIPHBIX 3KBUBAJICHTOB. B HEKOTOpPBIX BapHaHTAaX OCYINECTBJICHHUs, Ha craauu (a),
3aMELIEHHBI 5-XJIOPNEHTaH KOHTAKTUPYeT ¢ MNpuMepHO 1,1 MONSpHBIMH 3>KBUBAJE€HTaAMU
STUIH300yTHUpATA.

B HekoTOphIX BapuaHTax OCYUISCTBJIICHUs, Ha cTaguu (), KOHTAKTHPOBAHHE
STUIM300yTUpPaTa ©  3aMEIIeHHOTO S-XJIOpPIEeHTaHa MPOUCXOOUT MyTeM J100aBJIeHUs
STUIH300yTUpPaTa W 3aMELICHHOTO S-XJIOPIIEHTaHa B pPeakTop. B HEKOTOpPBhIX BapUaHTax
OCYIIECTBJICHUs], Ha cTanuu (a), moOaBIeHHe STIIH300yTUPaTa U 3aMEIIEHHOTO S-XJIOpPIeHTaHa
B PEAKTOp IPOUCXOAUT MpH TemrepaType MeHee yeM okoso 10°C, menee uem okoino 5°C, meHee
yeMm okoJio 0°C, meHee yeM okoyio -5°C, meHee ueMm okojio -10°C, menee yem okoyio -15°C,
MeHee 4eM okoJo -20°C, meHee yeM okouo -25°C unu MeHee ueM okoio -30°C. B HekoTOpbIX
BapHaHTaX OCYLIECTBJICHUS, Ha CTanuu (a), JodaBlieHue STHIN300yTHpaTa U 3aMEIIeHHOro 5-
XJIOPIIEHTaHA B PEAKTOP MPOUCXOAUT MpH Temmeparype okoso 10°C, oxono 5°C, oxono 0°C,
okoJi0 -5°C, okono -7°C, okojo -10°C, oxono -12°C, okono -14°C, okono -16°C, oxono -18°C,
okosio -20°C, oxojmo -22°C, okono -24°C, okono -26°C, oxono -28°C wmmm okono -30°C. B
HEKOTOPBIX BapHAHTaX OCYLIECTBIEHHs, Ha craguu (a), nobaBieHue >THIN300yTHpaTa H
3aMEIIEHHOTO S-XJIOPIEeHTaHa B PEAKTOp MPOUCXOAMT IMpU Temmeparype okojo -5°C. B
HEKOTOPBIX BapHaHTaX OCYLIECTBIEHHs, Ha craguu (a), nobamieHue >THIM300yTHpaTa H
3aMEILEHHOr0 S5-XJIOpIeHTaHa B PeakToOp MPOMCXONUT Ipu Temiepatype okono -12°C. B
HEKOTOPBIX BapHaHTaX OCYLIECTBIEHHs, Ha craguu (a), nobamieHue >THIM300yTHpaTa H
3aMEILEHHOro 5-XJIOpIEHTaHa B PEakTOp MPOUCXOAUT MPpU TeMIepaTtype okoo -18°C.

B HekoTOphIX BapuaHTaX OCYINECTBJICHWS, Ha craaud (a), BpeMs a00aBIIEHUS
STUIH300yTHUPATA U 3aMEIICHHOTO S-XJIOPIIEHTaHA B PEAKTOP COCTABIISIET OKOJIO 5 MHHYT, OKOJIO
10 mMunyT, oxono 15 munyt, okono 20 munyt, okono 30 munyT, okono 40 mMuHYT, okoyo 50
MHHYT, OKOJIO 1 4aca, OKOJIO 2 4acoB, OKOJIO 3 4acOB, OKOJIO 4 4acOB, OKOJIO 5 4acoB, OKOJO 6
4acoB, OKOJIO 7 9acOB, OKOJIO 8 4acoB, OKOJIO 9 4dacoB, okoj0 10 wacos, okono 11 gacoB umu
0KOJ10 12 yacos.

B HekoTOphIX BapuaHTaX OCYINECTBJIEHHs, Ha cTanuu (a), BpeMs [n00aBIeHUs

STHIN300yTHPATa U 3aMEIIEHHOrO S-XJIOPIEHTaHa B PEAKTOP COCTaBJIsAET OT OKOJO 10 MUHYT 10
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O0Kk0s10 60 MHHYT, OT 0KOJIO 20 MUHYT 10 OKOJO 60 MUHYT, OT Ok0JO 30 MUHYT A0 OkOJIO 60
MHUHYT, OT OKOJIO 40 MUHYT 10 OkoJI0 60 MHUHYT, OT 0KOJ0 50 MUHYT 10 OKOJIO 60 MHHYT, OT
okoio 10 MmunyT 10 OKONO 50 MMHYT, OT OK0j0 10 MuHYT 1O Okos0 40 MUHYT, OT OKkOIO 10
MHUHYT A0 Ok0JI0 30 MuUHYT, OT OkOJO 10 MUHYT 10 OkOs0 20 MUHYT, OT OKOJIO 20 MHHYT 10
0k0y10 50 MHUHYT, OT 0KOJIO 20 MUHYT 10 OKOjJO 40 MUHYT, OT Ok0JO 20 MUHYT A0 OkoJyio 30
MHHYT, OT 0K0JIO 30 MUHYT 70 OKOJ0 50 MUHYT, OT OK0JIO 30 MUHYT 10 0KOIO 40 MUHYT UJIK OT
0Kk010 40 MUHYT 110 OK0JIO 50 MUHYT.

B HekoTOpbIX BapuaHTaX OCYINECTBJIEHHWs, Ha cTamuu (a), Bpemsi n00aBJICHUS
STUIM300yTUPATa U 3aMEIIEHHOrO S-XJIOPIEeHTaHa B PEaKTOp COCTABIIsET OT OKoyio | waca mo
0K0J10 12 4acoB, OT OKOJIO 2 9acOB JI0 OKOJIO 12 9acoB, OT OKOJIO 3 4acoB A0 OKOJO 12 "acos, OoT
O0KOJIO 4 4acoB 10 OK0JI0 12 4acoB, OT OKOJIO 5 4acoB A0 OKOJIO 12 4acoB, OT OKOJIO 6 4acoB 10
0K0J10 12 4acoB, OT OKOJIO 7 9acOB IO OKOJIO 12 4acoB, OT OKOJIO 8 4acoB A0 OKOJO 12 4acos, OT
0K0JI0 9 yacoB 10 okoJio 12 gacos, oT okoj0 10 yacoB 70 okoyio 12 yacos, ot okojio 11 gacos 110
okoio 12 gacos, ot okono 1 gaca mo okojio 11 wacos, ot okojyio 1 waca mo okono 10 gacos, oT
okoJo 1 gaca go okoio 9 4acos, oT 0k0j10 1 gaca 10 0okojio 8 9acoB, OT 0k0jI0 1 gaca g0 okojo 7
4acoB, OT OKOJIO 1 "aca 1o OK0JIO 6 9acoB, OT OK0JIO 1 "gaca mo okoyo 5 9acoB, oT okoJjio 1 Jaca
IO OKOJIO 4 4acoB, OT OKOJIO 1 "aca mo OKOJIO 3 9acoB, OT OKOJO 1 Yaca g0 OKOJO 2 49acos, OT
OKOJIO 2 4acoB 10 okoyio 11 4acoBs, oT okoj10 2 4acoB A0 okoyio 10 4acoB, OT OKOJIO 2 4acoB JI0
OKOJIO 9 4acoB, OT OKOJIO 2 4acOB A0 OKOJIO 8 4acoB, OT OKOJIO 2 49acOB IO OKOJIO 7 4acoB, OT
OKOJIO 2 4acOB IO OKOJIO 6 4acoOB, OT OKOJIO 2 4acOB JO OKOJIO 5 4acoB, OT OKOJIO 2 4acOB IO
OKOJIO 4 4acOB, OT OKOJIO 2 4acOB JI0 OKOJIO 3 4acoB, OT OKOJIO 3 4acoB 10 OkoJio 11 yacos, ot
OKOJIO 3 4yacoB 10 0koyio 10 4acoB, OT OKOJIO 3 4acoB A0 OKOJIO 9 4acoB, OT OKOJIO 3 4HacoB A0
OKOJIO 8 4acoB, OT OKOJIO 3 4acOB IO OKOJIO 7 4acoB, OT OKOJIO 3 4acOB O OKOJO 6 4acoB, OT
OKOJIO 3 4YacoOB JIO0 OKOJIO 5 4acOB, OT OKOJIO 3 4acOB A0 OKOJIO 4 4acoOB, OT OKOJIO 4 4acOB IO
okousio 11 gacoB, oT 0k0JI0 4 9acoB A0 0k0j0 10 4acoB, OT OKOJIO 4 Y4acOB IO OKOJIO 9 4acoB, OT
OKOJIO 4 4acOB O OKOJIO 8 4acoB, OT OKOJIO 4 4acOB JO OKOJIO 7 4acoB, OT OKOJO 4 4acoB IO
OKOJI0 6 4acOB, OT OKOJIO 4 4acOB IO OKOJIO 5 4acoB, OT OKOJIO 5 4acoB A0 okoJjio 11 gacos, oT
0KO0JI0 5 "9acoB 10 okoy0 10 9acoB, OT OKOJIO 5 4acoB IO OKOJIO 9 4acoB, OT OKOJO 5 4acoB A0
OKOJIO 8 4acoB, OT OKOJO 5 4acoB A0 OKOJIO 7 4acoB, OT OKOJIO 5 4acOB IO OKOJIO 6 4acoB, OT
OKOJIO 6 4acoB 10 okoyio 11 4acoBs, oT oko0 6 4acoB 70 0kojo 10 4acoB, OT OKOJIO 6 4acoB 110
OKOJIO 9 4acoB, OT OKOJO 6 4acOB A0 OKOJIO 8 4acoB, OT OKOJIO 6 9acOB IO OKOJIO 7 9acoB, OT
okoJi0 7 4acoB 10 okoyio 11 gacoB, otr okoio 7 4acoB A0 okoyio 10 4acoB, OT OKOJIO 7 4acoB A0
OKOJIO 9 4acoB, OT OKOJIO 7 YacOB /IO OKOJIO 8 4acOB, OT OKOJIO 8 4acoB ;1o okojio 11 gacos, oT
0oKkoJI0 8 "acoB J10 okoyo 10 4acoB, OT OKOJIO 8 4acOB 0 OKOJIO 9 4acoB, OT OKOJIO 9 HacoB A0
okoyo 11 gacoB, oT okoJio 9 "acoB 1o okoo 10 wacoB muam ot okoiao 10 wacoB go okojo 11
4acoB.

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUs N0OaBIEHNE STHIN300yTHPATA U 3aMEIEHHOTO
5-XJIOpTIEHTaHA B PEAaKTOp TMPOUCXOAUT OJHOBPEMEHHO. B  HEKOTOpBIX BapUaHTax
OCYIIECTBJIEHUs] J10OaBJIeHHE ATHIIN300yTHUpaTa B PEaKTOpP MPOUCXOAWT Mepen AoO0aBIeHHEM

3aMCIICHHOI'O 5-XJ'[Opl'IeHTaHa B PC€aKTOP. B HEKOTOPbIX BapUaHTaX OCYLICCTBJICHUS Zl06aBJ'IeHI/Ie
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STUNIN300yTHpaTa B PEAKTOP MPOUCXOAUT TOCHE JOOABICHUS 3aMEIIEHHOTO S-XJIOPIEHTaHa B
peaxTop.

B HexoTOpbIX BapHaHTax OCYIIECTBJIEHUS TPU KOHTAKTe OSTWIM300yTHpaTra ¢
3aMELIEHHBIM S5-XJIOPIIEHTAaHOM B IMPUCYTCTBUH NEPBOTO OCHOBAHMS OOpa3yeTcs peakLUOHHAs
cMech. B HEKOTOpPBIX BapHaHTaX OCYLIECTBJICHHs, HAa CTaAMU (a), B KOHLE PEAKLHUU CIOCOOBI
BKJIFOYAIOT TallleHHe PEaKLMOHHOM CMecH KUCIOTONH. B HEKOTOpBIX BapHaHTax OCYLIECTBIICHUS
KHCJIOTA MPEACTaBIIAET COOOH XJIOPUCTOBOAOPOIHYIO KUCIIOTY.

B HekOTOpBIX BapHaHTAaX OCYILIECTBJIEHUS OTUIM300yTHpPAT W 3aMELIeHHbIA 5-
XJIOPTIEHTAH SIBJISTFOTCSI HICXOHBIMH BEIECTBAMU, UCTIOIB3YEMBbIMU TIPU MOJYYSHHH COSTUHEHU ST
dopmybl (I). B HEKOTOPBIX BapUaHTaX OCYINECTBJIEHUS YUCTOTA 3aMEIIEHHOIO S-XJIOpIeHTaHa
cocTasisieT > 99%, > 99,1%, > 99,2%, > 99,3%, > 99,4%, > 99,5%, > 99,6%, > 99,7%, > 99,8%
i > 99,9%, xak u3MepeHo MeTofoM razooi xpomarorpaduu (I'’X). B HEKOTOpBIX BapuaHTax
OCYIIECTBIIEHHUS] YHCTOTA 3aMELICHHOTO S-XJIOPIIEHTaHa cocTaBisieT > 99%, Kak H3MEpPEeHO
meronoM I'X.

B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHUS YUCTOTA STHIN300yTHpaTa COCTaBIsIeT > 99%,
> 99,1%, > 99,2%, > 99,3%, > 99,4%, > 99,5%, > 99,6%, > 99,7%, > 99,8% unu > 99,9%, xak
U3MEPEHO MeTonoM ra3oBoil xpomatorpaduu (I'X). B HEKOTOpBIX BapuaHTaX OCYIIECTBIICHHS
YHICTOTa 3TUIN300yTHpaTa cocTaBisieT > 99,5%, kak usmepero meronom I'X.

B HeKOTOpbIX BapuaHTaX OCYIIECTBJIEHHUs] KOHLEHTPALUs 3TaHOJA, MPUCYTCTBYIOIIETO B
stunm3o0yTupare, cocrasisieT < 0,05%, < 0,06%, < 0,07%, < 0,08%, < 0,09%, < 0,1%, < 0,11%,
<0,12%, <0,13%, < 0,14% umu < 0,15%, xak uamepeno meronoM I'X. B HEKOTOPBIX BapuaHTax
OCYILIECTBIIEHHs] KOHLIEHTPALUS 3TaHOJA, MPUCYTCTBYIOLIETO B 3TUIN300yTHPATE, COCTABISAET <
0,1%, kak n3mepeno meronom I'X.

B HEKOTOpBIX BapuaHTAaxX OCYILECTBJICHMs 3aMEIIEHHBIN S5-XJIOpNEHTaH NPEeACTaBIseT
coboit 1-iiop-5-xnoprieHTaH. B HEKOTOpBIX BapHaHTAaX OCYILIECTBJICHHS 3aMEIIEHHBIH 5-
XJIOPIIEHTAH NpeacTaBsieT coboi 1-0poM-5-xopreHTaH.

B HeKOTOpBIX BapuaHTaX OCYLIECTBICHUs YUCTOTA |-Hon-5-xioprnenTtana win 1-6pom-5-
XJIOPTIEHTaHa COCTaBysieT > 99%, > 99,1%, > 99,2%, > 99,3%, > 99,4%, > 99,5%, > 99,6%, >
99,7%, > 99,8% nnu > 99,9%, Kak U3MEPEHO METOOM ra3oBoil xpomarorpapuu (I'X).

B HeKOTOpBIX BapHaHTax OCYIIECTBICHHS, HA CTAANH (), IEPBOE OCHOBAHHE BBIOPAHO M3
IPYIIIBL, COCTOSIIECH U3 JUU30MPONIIAMHIA JIUTHSL, ONC(TPUMETHIICHIIIII)aMHIa JIUTHS, THAPUAA
HATPUs, aMUAa HATPUs, aMHa JIUTUS W TEeTPaMETIIMUIEePUANUAA JIUTHA. B  HEKOTOpBIX
BapHaHTaX OCYINIECTBJICHUsS, Ha cTaguu (a), MepBOe€ OCHOBAaHUE TMPENCTaBJsieT COoOOMU
TUH30TIPOTFIIAMHET JIATHSL.

B HekoTOpbIX BapHaHTAX OCYLIECTBIEHHsS KOJIMYECTBO HEMPOPEarupoBaBIIErO
3aMELICHHOTO S-XJIOPIEHTaHa, OCTABIIEroCs IOCHE 3aBEPIIEHHs] CTaguu (a), COCTaBIseT <
0,05%, < 0,06%, < 0,07%, < 0,08%, < 0,09%, < 0,1%, < 0,11%, < 0,12%, < 0,12%, < 0,13%, <
0,14%, <0,15%, <0,16%, <0,17%, <0,18%, < 0,19% wumm < 0,2%, kak usmepero meronom [' X,
B HeKoTOpbIX BapuaHTaX OCYINECTBJIEHUS KOJHMYECTBO HEIPOPEAarupoBaBLIETO 3aMEIEHHOro 5-

XJIOPIIEHTaHa, OCTABILErocs Mocje 3aBepuieHust craauu (a), cocrasisier < 0,21%, < 0,22%, <
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0,23%, < 0,24%, < 0,25%, < 0,25%,< 0,26%, < 0,27%, < 0,28%, < 0,29%, < 0,3%, < 0,31%, <
0,32%, < 0,33%, < 0,34%, < 0,35%, < 0,36%, < 0,37%, < 0,38%, < 0,39% unu < 0,4%, xak
u3MepeHo meroaom ['X.

Cunmes ouu3onponuiamudd iumus (nepeozo oCHOBaAHUA O/ NOAYUEHUS COCOUHECHUS

QEOZZM y/ibl ‘! ’ ’

B Pa3sIMYHbIX BapHaHTax OCYIICCTBJICHUSA CUHTE3 AUHU3ONPOINUIaMHuIaa JIUTHA, KOTOprI\/'I

SIBJIIETCSI OCHOBAHUEM, MCIIOJIB3YEeMbIM ISl OJIy4eHus: coenunenust popmys (I):

CO,Et
¢

OOBIYHO BKJIFOYAET KOHTAKTHUPOBAHUEC JUU3OMPOIIUIaMHUHA C 6YTI/IJ'IJ'II/ITI/IGM.

@,

B HekoTOphIX BapWaHTaX OCYIIECTBJCHHUS MOJIIPHOE OTHOIIEHHE OyTHJUTUTHS K
JUU30MPONIIAMUHY cocTaiisseT okoo 1:1,04, okono 1:1,05, okoso 1:1,06, oxono 1:1,07, okono
1:1,08, okomno 1:1,09, okomo 1:1,1, okomo 1:1,2, okomo 1:1,3, okomo 1:1,4, okono 1:1,5 unm
okojyio 1:1,6. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHHS MOJSPHOE OTHOLIEHHE OYyTHIUIUTHUS K
AUU3O0NPONWIAMHUHY COCTaBisieT okosno 1:1,07. B HEKOTOpBIX BapHaHTaxX OCYLIECTBJICHUS
MOJISIPHOE OTHOIIEHHE Oy THIUTUTHUS K TUU3ONPOITMIAMUHY COCTaBJsieT okouo 1:1,5.

B HekoTOphIX BapWaHTaxX OCYIIECTBJICHHUS MOJISIPHOE OTHOLICHHE OYTUJUIUTUS K
JUU30MPONWIAMUHY CcOCTaBiisieT OT 0kojo 1:1,04 mo oxono 1:1,1, ot okono 1:1,05 no oxono
1:1,1, ot okomno 1:1,06 no oxomo 1:1,1, or okono 1:1,07 mo okomo 1:1,1, ot okono 1:1,08 mo
okousio 1:1,1, ot okono 1:1,09 no okono 1:1, ot okono 1:1,04 xo oxomno 1:1,09, ot okoso 1:1,04
1o okojio 1:1,08, ot okono 1:1,04 mo okoso 1:1,07, ot okono 1:1,04 mo okojo 1:1,06, ot oko10
1:1,04 mo okogo 1:1,05, ot okoso 1:1,05 mo okomno 1:1,09, ot okono 1:1,05 go okono 1:1,08, ot
okosio 1:1,05 mo okoso 1:1,07, ot okono 1:1,05 mo okomno 1:1,06, ot okono 1:1,06 no okoio
1:1,09, ot okono 1:1,06 o oxono 1:1,08, ot okono 1:1,06 mo okono 1:1,07, ot okomno 1:1,07 mo
okono 1:1,09, ot okosno 1:1,07 mo okomo 1:1,08 mmm ot okono 1:1,08 mo oxoso 1:1,09. B
HEKOTOPBIX  BapUAHTAaX  OCYUIECTBJIEHUS  MOJSIPHOE  OTHOIIEHHEe  OyTWUIUTHS K
JUU30NPONMIAMHUHY COCTaBsieT OoT okono 1:1,06 no okoso 1:1,07.

B HexkoTOphIX BapuaHTaxX OCYIIECTBIEHUS KOHTAKTUPOBAHHE IUU3OMPOIMIIAMHHA C
OyTHJLTUTHEM OCYIIECTBIISIIOT Tipu Temmepatype < 0°C, < -5°C, <-10°C, <-15°C wm < -20°C.
B HekoTOpBpIX BapuaHTax OCYLIECTBJIEHUS KOHTAKTHUPOBAHWE IUU3OMPOMUJIAMHHA C
OyTHJUTUTHEM OCYINECTBISIOT Mpu Temrepatype < -5°C.

B HekoTOppIX BapuaHTax OCYIIECTBJIEHUS KOHTAKTUPOBAHHE IUU3OMPOMHIIAMHHA C
OyTHIUIHTHEM OCYINECTBILIOT B TeTparuapodypane (THF).

B HexoTOphIX BapuaHTax OCYILIECTBJEHUS AUUZOMPOMWIAMHI JIUTUS TOJYYAKOT Mepen
cragueil (a), Hampumep, Ieped KOHTAKTHPOBaHHEM JTwinzoOyrupara ¢ 1-Opom-5-
XJIOPTIEHTAHOM.

B HexoTOpbIX BapuaHTax OCYIIECTBJICHUs AUU3ONMPONUIAMU JIUTHS MOJYYaroT in Situ BO

BpeMsi craguu (a), HampuMmep, IpPH KOHTAKTUPOBAHUM ATHin300yTHpara ¢ 1-Opom-5-
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XJIOPIIEHTAaHOM. B HEKOTOpBIX BapuaHTax OCYLIECTBJICHUs, KOIAa AUU3ONPONMWIAMUJI JIUTUS
NOJy4aroT in situ Bo Bpems crTaguu (@), MOJSIPHOE COOTHOIIEHHE 3aMEIIEeHHBbIH S-
XJIOPIEHTAH  ATHIN300y TUPAT: Oy THIUTUTUIN: TUU30TPOTIMIAMUH cocTaBiisieT okoio 1:1,1:1,2:1,26,
okono 1:1,1:1,15:1,75, okomo 1:1,1:1,24:1,3, okono 1:1,1:1,2:1,29, okono 1:1,1:1,2:1,28 wunu
okojo 1:1-1,25:1,15-1,2:1,25-1,75. B HeKOTOpbIX BapHaHTax OCYIUECTBIIEHHs, KOTJa
AVM3ONPONIIIAMH JINTHS TOJNYYAKOT in situ BO Bpemsi craguu (a), MOJSIPHOE COOTHOLICHHUE
3aMEINeHHbIH  S5-XJIOPIEHTaH: 3THIN300yTHPAT: Oy THIUINTHI  AUN30NIPOIIMIIAMUH ~ COCTABJISET
okomo 1:1,1:1,2:1,28.

B HexoTOpBIX BapHaHTaxX OCYILIECTBJEHUs 3aMELICHHBbIN 5-XJIOPHEHTaH MNpPENCTaBISET
co0oit 1-OpomM-5-XJI0pTeHTaH.

Cunmes coeounenus popmyast (I1) - cmaous (b)

B pasznuuHbIX BapuaHTax OCYIIECTBJICHUs CUHTE3 coenuuenus popmyisl (1I):

CO,Et
X /\/\/7(

D,

rae X npencrasisier co0oi Br nim I, 0ObIMHO BKIIFOYAae€T KOHTAKTHPOBAHUE COSAMHEHUS
dopmynsi (I) ¢ conbro popmynsr [M]*[X].

B HEKOTOPBIX BapHaHTaxX OCYINECTBJIEHUs, Ha cTaanud (b), KOHTAKTHPOBAHUE COETUHEHHSI
dopmynsi (I) ¢ conbro popmystsl [M]'[X], 0CYIECTBISIOT B paCTBOPUTENE, BKIFOYAIOIIEM OIUH
WM HECKOJIbKO U3 areroHa, 2-OyraHoHa, metwin3odytmikeroHa, THF u 3-nmenranona, roe M
BbIOpaH u3 rpynmsl, cocrosimeit u3 Li, Na u K, n X BeiOpan u3 rpymnmsl, cocrosimei u3 Bru L

B HekoTOpbhIX BapuaHTax ocyllecTBiieHHs, Ha craguu (b), pacTBOPUTENb BKJIIOYAET
MeHee 4eM OKo0JI0 3,5% macc. Boabl, MeHee YyeM Okoyio 3% Macc. BOABL, MeHee YeM OKoJo 2,5%
Macc. BOJIbI, MEHee 4yeM OKOJio 2% Macc. BOAbI, MeHee YyeM OKoJo 1,5% Macc. BOObI, MEHee 4eM
okono 1% macc. Bombl miu mMeHee ueM okojio 0,5% wmacc. BoAbl. B HEKOTOpBIX BapHaHTax
ocyuiecTBiieHus1, Ha ctanuu (b), pacTBOpUTENH BKIIIOUAET MEHee 4eM OKOJI0 3% Macc. BOIbI.

B HEKOTOpPBIX BapHaHTaxX OCYIIECTBJIEHHs, HA CTanuu (b), KOHTAKTUPOBAHKUE COSIUHEHHSI
dopmynsi (I) ¢ conbro popmyel [M]'[X]” BKIIOYaeT KOHTAKTHPOBAHME COETMHEHHUs (OPMYJIbI
(I) mpumepHO ¢ 1 MOJPHBIM SKBHBAJIEHTOM, MpuMEpHO ¢ 1,05 MONAPHBIMU SKBUBAJIEHTAMHU,
npuMepHo ¢ 1,1 MONApHBIMU 3KBUBAJIEHTAMH, NIPUMEPHO € 1,15 MOIspHBIMH 3KBUBAJIEHTAMU,
npuMepHo ¢ 1,2 MOJNSApPHBIMH 3KBUBAJ€HTAMH WA HOpuMepHO ¢ 1,25 MoOnspHBIMU
skBUBajeHTaMu conmu Gopmynsl [M]T[X] B pacdyere Ha MONSPHOE KONUYECTBO COENUHEHUS
dopmynbl (I). B HekOTOpBIX BapwaHTax OCYyIIECTBIeHUs, Ha crtaaud (b), KOHTAKTHUPOBAHHE
coenunenns ¢Gopmynsl (I) ¢ compro  dopmynel [M]'[X]” BKkIOYaeT KOHTaKTMPOBAHME
coennaenust ¢Gopmynsl (I) mpumepHo ¢ 1,1 MOJSPHBIMU SKBHUBAJIEHTAMH COJH (POPMYJIBI
[M]*[X] B pac4eTe Ha MONSIPHOE KOMMYECTBO coenunenust hopmynsl (1).

B HEKOTOPBIX BapHaHTax OCYIIECTBJIEHHs, HA cTaguu (b), KOHTAKTUPOBAHUE COEIUHEHHSI
dopmynr (I) ¢ conbro Gopmynsl [M]'[X]™ oCyluecTBAAIOT NpH TEMIEpPAaType B AUana3oHe OT

okouio 75°C mo okojio 85°C, ot okoso 76°C mo okojo 85°C, ot okoyio 77°C nmo okojo 85°C, ot
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okouio 78°C mo okojio 85°C, ot okoso 79°C mo okojo 85°C, ot okoyio 80°C mo okojo 85°C, ot
okouio 81°C mo okojio 85°C, ot okoso 82°C mo okojo 85°C, ot okoiyo 83°C mo okojo 85°C, ot
okouio 84°C no okojio 85°C, ot okoso 75°C mo okoio 84°C, ot okoiyio 75°C mo okojo 83°C, ot
okouio 75°C no okojio 82°C, ot okoso 75°C mo okojo 81°C, ot okoiyio 75°C mo okojo 80°C, ot
okoJjio 75°C nmo okosio 79°C, ot okojio 75°C no oxono 78°C, ot okojo 75°C mo okono 77°C, ot
okoJjio 75°C nmo okoso 76°C, ot okojio 76°C no okono 84°C, ot okojo 76°C no okoso 83°C, ot
okoJio 76°C o oxono 82°C, ot okojyo 76°C no oxono 81°C, ot okono 76°C no oxono 80°C, ot
okouio 76°C mo okojio 79°C, ot okoso 76°C mo okoio 78°C, ot okoiyio 76°C nmo okojo 77°C, ot
okouio 77°C no oxoiio 84°C, ot okoso 77°C mo okoio 83°C, ot okoiyio 77°C nmo okojo 82°C, ot
okouio 77°C mo okojio 81°C, ot okoso 77°C mo okoio 80°C, ot okoyio 77°C mo okojo 79°C, ot
okouio 77°C mo oxojio 78°C, ot okoso 78°C mo okoio 84°C, ot okoyio 78°C mo okojo 83°C, ot
okouio 78°C no okojio 82°C, ot okoso 78°C mo okoio 81°C, ot okoyo 78°C mo okojo 80°C, ot
okouio 78°C no okojio 79°C, ot okoso 79°C mo okoo 84°C, ot okoiyio 79°C mo okojo 83°C, ot
okouio 79°C no okojio 82°C, ot okoso 79°C mo okono 81°C, ot okoyio 79°C nmo okojo 80°C, ot
okouio 80°C no okojio 84°C, ot okoso 80°C mo okoio 83°C, ot okoyo 80°C mo okojo 82°C, ot
okouio 80°C no okojio 81°C, ot okoso 81°C mo okono 84°C, ot okoyio 81°C mo okojo 83°C, ot
okouio 81°C o okouso 82°C, ot okoiao 82°C mo okono 84°C, ot okoio 82°C no okoio 83°C umu
ot okono 83°C mo okono 84°C. B HekoTOphIX BapuaHTax OcCyllecTBieHus, Ha craauu (b),
KOHTakTUpoBaHue coenuuenus Gopmynt (I) ¢ combto Gopmyast [M]*[X] ocymecTastor mpu
TeMIlepaType B Auanasone ot okono 78°C no okono 82°C.

B HeKOTOpbIX BapHaHTax ocyliecTBieHus, Ha cramuu (b), comb popmynsr [M]T[X]
BbIOpaHa U3 rpynmsl, cocrosmeit u3 opomuna nutus (LiBr), ioquna mutus (Lil), 6pomuna kanus
(KBr), fionuna xamus (KI), 6pomuna watpust (NaBr) u iiomuna natpust (Nal). B HexoTopsix
BapuaHTax ocyinecTsiaeHus, Ha craguu (b), conb popmynsl [M][X] npencrasiser coboii Homun
HaTpUS.

Cunmes coeounenus popmyast (IV) - cmaous (¢)

B pasnuuHbIX BapuaHTax OCYINECTBJCHUs CUHTE3 coenuHenus Gopmybl (IV):
(0]

EtOZCX/V\)J\/\/\XCOZEt

av),

OOBIMHO  BKJIIOYAET  KOHTAKTHPOBAHHUE coepuaeHuss  Qopmyner (1) c
TOJTY OJICYJIb( OHUIIMETHIIM30LHMAHUAOM B TMPUCYTCTBHH BTOPOTO OCHOBaHUSI C OOpa3oBaHHEM
NEPBOTO TPOMEXKYTOYHOIO COCOUHEHHMS M KOHTAKTHPOBAHHE IEPBOTO IMPOMEKYTOUYHOTO
COEIIMHEHMS] C KUCJIOTOM.

Cunte3 NEPBOI0 NPOMERKYTOUYHOI0 COCANHCHUSA

B pa3inYHbIX BapUaHTax OCYLICCTBJICHUA CHHTE3 TIEPBOro MPOMEKYTOYHOIO

COCIUHCHUSA
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CO,Et
9\\\N@
o
N
s
[ CO,Et
o]
OOBIMHO BKJIFOYAET KOHTaKTHPOBaHUE COETUHEHUS (bopMy bl (IT) C

TOJIYOJICYJIb( OHMIIME THITM30LHAHUAOM B IIPUCYTCTBHU BTOPOT'O OCHOBAHUSI.

B HekoTOphIX BapuaHTaxX OCYLIECTBJECHHS, Ha CTaIuH (C), BTOPOE OCHOBAHHE BBIOMPAIOT
U3 TUApPHOA HATpHs, TPeT-OyTOKCHIOA Kajus W TPET-NeHTOKCHAAa HaTpusi. B HEKoTophix
BapHaHTaX OCYIIECTBIIEHUs, HA CTaguu (C), BTOPOEe OCHOBAHHME TMPEACTABNIsIET COOOW Tper-
MIEHTOKCHU/T HATPHSI.

B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHHUS, HA CTAANH (C), KOHTAKTUPOBAHHE COSTUHEHHS
dopmynbr (II) ¢ TOMyoONCyIb(MOHIIMETHIM30UUAHUAOM B TMPUCYTCTBUU TPET-TIEHTOKCHIA
HaTpusi C OOpa3oBaHMEM IMEPBOrO MPOMEKYTOUHOTO COENUHEHHsS OCYINECTBIIIOT IPH
TeMIlepatype B auanaszoHe ot okouso -20°C go oxono 10°C, ot okomno -10°C go oxono 10°C, ot
okouio 0°C mo oxono 10°C, ot okojo -20°C mo okojo 0°C, ot okouno -20°C go okoino -10°C unu
ot okojo -10°C nmo okomo 0°C. B HEKOTOpBIX BapHaHTaX OCYINECTBJIEHUs, Ha craauu (c),
KOHTakTupoBaHue coenuHeHuss (opmynsl (II) ¢ Tomyoncyab(pOHUIMETHIN30LUAHUIOM B
NPUCYTCTBUH TPET-NIEHTOKCHIA HATPHsI ¢ 00pa30BaHUEM MEPBOTO MPOMEKYTOYHOTO COEAUHEHHS
OCYLIECTBJISIIOT MPU TeMIlepaType B nuamna3zoHe ot okojo -20°C go okono 10°C. B HekoTOphIX
BapUAHTaX OCYINECTBIICHMS, Ha cTamuu (C), KOHTakTupoBaHue coexuHenus Qopmyias (II) c
TOJIyOJICY Ib()OHWIMETUIM3OLMAHUIAOM B IPUCYTCTBUM  TPET-TIEHTOKCHIA  HATPUS  C
o0pa3oBaHHEM MEPBOrO MPOMEKYTOYHOIO COEOMHEHHUS OCYIIECTBJISIIOT TPU TEMIepaTtype B
auana3one ot okouio -15°C no okosno 0°C.

B HEKOTOpBIX BapuaHTaX OCYLIECTBICHUS, HA CTAANH (C), KOHTAKTUPOBAHUE COETUHEHHSI
dopmyast (II) ¢ TonyoncynbhpOHUIMETHIN30LUAHUIOM B MPUCYTCTBUM BTOPOTO OCHOBAHUS C
00pa3oBaHUEM MEPBOrO MPOMEKYTOYHOTO COEAMHEHUS OCYIIECTBISIIOT MPU TEMIEpaType OKOJIO
-20°C, okomno -15°C, oxono -10°C, okomo -5°C unu oxojo 0°C.

B HeKOTOpBIX BapHaHTaX OCYLIECTBICHMs, Ha CTaguu (C), MOJSIPHOE OTHOIIEHHE
coenunenus: ¢opmyabl (II) x TomyoncynbHOHUIMETHIN3OMUAHUAY COCTaBsieT okojo 1,7:1,
okoJyo 1,8:1, okono 1,9:1, okono 2:1, okono 2,1:1 unu okono 2,2:1. B HEKOTOpBIX BapUaHTax
OCYIIECTBIIEHHs, Ha cTanuu (C), MOJsIpHOE OTHOIeHue coeauHeHus Qopmynsr (II)
TOJTY OJICYJIb() OHMIIMETHITH30LUAHUAY COCTaBJIsieT 0kojio 1,9:1.

B HekoTOpBhIX BapHaHTax OCYLIECTBIEHMs, Ha CTaANH (C), MOJSIPHOE COOTHOLIEHHE
coequnenune (Gopmysl (I1):TomyoncynbpOHHIMETHIIN30UUAHUI BTOPOE OCHOBAHHE COCTAaBJISIET
okojo 1,9:1,0:2,1. B HEKOTOpPBIX BapHaHTaX OCYINECTBIEHHs, Ha CTaauu (C), MOISIPHOE
cootHomeHne  coenmHeHue  ¢opmynbl  (II):TomyoncynbhOHUIMETUIN30LHAHNU BTOPOE

OCHOBaHUe cocTasisieT okojio 1,9:1,0:2.2.
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B HekoTOphIX BapHMaHTaX OCYIIECTBJICHWS, Ha CTaguu (C), MOJIIPHOE COOTHOILICHHE
coequHenne  ¢opmynsl  (II):TonyoncynbhOHMIMETUIN3OLMHAHHU TPET-TIEHTOKCHIT ~ HATPUS
coctaBysier okono 1,9:1,0:21. B HeEKOTOpbIX BapuUaHTax OCYLIECTBIEHMs, Ha craguu (C),
MOJIIpHOE cooTHoweHue coenunenue dopmyinl (II):TonyoncynbhoHUIMETUIN30MHAHUI TPET-
MIEHTOKCHUJ HAaTpus cocTassieT okojo 1,9:1,0:2,2.

B HEKOTOpBIX BapuaHTaX OCYIIECTBJICHHUS, HA CTaANH (C), KOHTAKTUPOBAHHE COSTUHEHMUS
dopmyasr (II) ¢ TomyoncynbhOHUIMETUIN30UUAHUIOM OCYINECTBIISIOT B PAcTBOPUTENE,
BKJTIOYAIOIIEM JUMETHIIALIETAMU/, UK KOTOPBIH MPEACTABISIET COOON TUMETHIIALIETAMU/T.

Cunre3 coennnenusi hopmy.abl (IV)
B Pa3IMYHBIX BapHaHTAX OCYIEeCTBIICHUS CUHTE3 COeTUHEHUS

(o]

Et0,C 0,Et
(Iv),

O6I:>ILIHO BKJIFOUA€T KOHTAKTHPOBAHUEC TICPBOr0 IMPOMEKYTOUYHOTIO COCAUHEHUA C
KHCJIOTOM.

B HekoTOpBIX BapuaHTax OCYLIECTBIEHHs, Ha CTaaAuU (C), KOHTAKTHPOBAHHE IEPBOTO
MIPOMEKYTOUHOIO COEIUHEHUsI C KUCJIOTOW OCYIUECTBJISAIOT NPHU TeMIEepaType B AHANa3OHE OT
okou1o -15°C mo okoio 35°C, ot okoio -10°C go okojo 35°C, ot okojo -5°C mo okojo 35°C, ot
okoyio 0°C mo okono 35°C, ot okono 5°C mo okxomno 35°C, ot okono 10°C mo oxogo 35°C, ot
okouio 15°C mo okouso 35°C, ot okoso 20°C mo okojo 35°C, ot okoio 25°C mo okojo 35°C, ot
okou10 30°C no okojio 35°C, ot okono -15°C go okoso 30°C, ot okoao -15°C mo okoio 25°C, ot
okou1o -15°C go okono 20°C, ot okojo -15°C mo okono 15°C, ot okojo -15°C no okoso 10°C,
ot okoJio -15°C no okojo 5°C, ot okojo -15°C mo okono 0°C, ot okoio -15°C no okoino -5°C,
ot okoJio -15°C mo okono -10°C, ot okono -10°C mo okomo 30°C, ot okojo -10°C go okoo
25°C, ot okouo -10°C mo okono 20°C, ot okoso -10°C go okoso 15°C, ot okojso -10°C pmo
okouio 10°C, ot okouo -10°C go okouo 5°C, ot okono -10°C go okoiio 10°C, ot okouo -10°C no
okouo -5°C, ot okoi0 -5°C mo okoso 30°C, ot okono -5°C go okojyo 25°C, ot okono -5°C nmo
okouio 20°C, ot okouso -5°C mo okono 15°C, ot okono -5°C mo oxono 10°C, ot okomno -5°C nmo
okouo 5°C, ot okoio -5°C go okojo 0°C, ot okojno 0°C mo okomno 30°C, ot okono 0°C g0 okoJo
25°C, ot okojo 0°C mo okojyo 20°C, ot okoyio 0°C mo okono 15°C, ot okono 0°C go okono
10°C, ot oxono 0°C mo okoio 5°C, ot okoso 5°C go okouno 30°C, ot okojo 5°C no okojo 25°C,
ot okoJjio 5°C go okono 20°C, ot okoyo 5°C go okoio 15°C, ot okono 5°C mo okono 10°C, ot
okouio 10°C mo okojo 30°C, ot okoso 10°C mo okono 25°C, ot okoyo 10°C mo okojo 20°C, ot
okouio 10°C mo okojo 15°C, ot okoso 15°C mo okono 30°C, ot okoiyio 15°C mo okojo 25°C, ot
okouio 15°C mo okouno 20°C, ot okoiao 20°C mo okomno 30°C, ot okoio 20°C no okoio 25°C umu
ot okosio 25°C mo okojo 30°C. B HEKOTOpBIX BapHaHTaX OCYINECTBJIICHHs, Ha craguu (C),
KOHTAaKTUPOBAHUE IEPBOTO MPOMEKYTOYHOIO COEAMHEHHS C KHCIOTOH OCYLIECTBIISIIOT IIPH
TeMmnepatrype B nauamna3oHe orT okono -10°C go okomo 35°C. B HEKOTOpBIX BapHaHTax

OCYIIECTBJIEHUS, Ha CTaauu (C), KOHTAKTUPOBAHUE MEPBOrO MPOMEKYTOYHOIO COEAMHEHUS C
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KHUCJIOTOM OCYLIECTBJISIIOT MPHU TEMIIEpaType B auana3oHe oT okojo -15°C go okono 25°C. B
HEKOTOPBIX BAapHUAHTAaX OCYIIECTBJICHUS, Ha CTaguu (C), KOHTAKTHPOBAHHE IEPBOTO
MIPOMEKYTOUHOIO COEIUHEHUsI C KUCJIOTOW OCYIUECTBJSAIOT NPU TeMIepaType B AHAaNa3OHE OT
okoso 10°C o okogo 25°C.

B HeKoTOpbIX BapuaHTaX OCYIIECTBJICHHUS, HA cTaiuu (C), KHCIOTa MPEaCTaBIseT CO0OM
XJIOPUCTOBOIOPOAHYIO KUCIIOTY.

Cunmes coeounenusn popmyast (V) - cmaousn (d)

B pasnuuHbIX BapHaHTax OCYIIECTBJIEHHs CUHTE3 coequHeHust popmyJisl (V):

OH

HOZCX/\/\)\/-\/\XCOZH

k4

OOBIYHO BKJIFOUAET KOHTAKTHPOBaHUe coenuHeHus: Gpopmyinl (IV) ¢ BoccTaHOBUTEIEM C
o0pa3oBaHMEM BTOPOrO MPOMEKYTOUHOIO COCOMHEHHS W KOHTAKTHPOBAHHE BTOPOTO
IPOMEKYTOYHOT'O COEAMHEHUS C THAPOJIU3YIOIIUM OCHOBAHHEM.

Cunres BTOPOI'0O NPOMERKYTOUYHOIO COCIHMHCHHUSA

B pPa3JIMYHbIX BapUaHTax OCYLCCTBJICHUSA CHHTE3 BTOPOro MNpPOMEKYTOYHOI'O
COCIUHCHUAA !
OH

EtoZCWCOZEt

OOBIMHO BKJIIOYAET KOHTaKTUpOBaHUe coenunenus ¢popmysl (IV) ¢ BoccTaHOBHUTENIEM.

2

B HekOTOpbIX BapuaHTaxX OCyIUECTBJEHUs, Ha craauu (d), BOCCTAHOBUTENb BbIOpaH U3
IPYHIIbL, COCTOSINEH M3 Oopruzapuaa HaTpusl, LUAHOOOPTHApUAA HATpus, OOprUApHUIa Lepus,
Oopruapuna IMHKA W THAPUAA JAWU3O0YTHJIAMIOMHHUS. B HEKOTOpbIX — BapHaHTax
OCYLIECTBJIEHHSI BOCCTAHOBUTEIb MIPEACTABIIACT COOO0N OOpruaApu HaTpuUs.

B HEKOTOPBIX BapHaHTaX OCYIIECTBJIEHHs, HA cTanuu (d), KOHTAKTUPOBAHHE COSTUHEHMUS
¢dopmyast (IV) ¢ BOCCTaHOBUTENEM BKJIIOYAET KOHTAKTHPOBaHHE coequHeHus: ¢opmyisl (IV)
npumMepHo ¢ 0,25 MOsApHBIMHM 3KBUBaJ€HTaMH, NpUMepHO ¢ 0,3 MOJSPHBIMH 3KBUBAJIECHTAMU,
npumMepHo ¢ 0,35 MOnsApHBIMHM 3KBUBajeHTaMu, NpuUMepHO ¢ 0,4 MOJSPHBIMH 3KBUBAJICHTAMU,
npumepHo ¢ 0,45, npumepHo ¢ 0,5 MOJISIPHBIMHM 3KBHBAJIEHTAMU, IPUMEPHO C 0,6 MOJISIPHBIMU
5KBHUBAJIEHTAMHU, NMPUMEpPHO C 0,7 MOJNAPHBIMU 3KBUBAJIEHTAMH, NpUMEpHO ¢ 0,8 MONISpHBIMU
5KBHUBAJIEHTAMH, NMPUMEpPHO ¢ 0,9 MONAPHBIMU 3KBHUBAJIEHTAMH, NPUMEpPHO C 1,0 MONspHBIMU
5KBHUBAJICHTAMHU, NMPUMEPHO C 1,1 MONAPHBIMU 3KBUBAJIEHTAMH, NMPUMEPHO C 1,2 MONSpHBIMU
5KBHUBAJICHTAMH, NMPUMEPHO C 1,3 MOJNAPHBIMU 3KBUBAJIEHTAMH, NMPUMEPHO C 1,4 MONSpHBIMU
5KBHUBAJICHTAMHU WJI IPUMEPHO C 1,5 MOJIAPHBIMU 3KBUBAJIEHTAMHU BOCCTAHOBUTEJNS B pacUeTe Ha
MOJISIPHOE KOJIM4YeCTBO coennHeHus: ¢popmyisl (IV). B HekoTOphIX BapmaHTax OCYIIECTBIECHUS,
Ha ctaauu (d), koHTakTHpOBaHUe coexuHeHUs popmynel (IV) ¢ BoccTaHOBHUTENEM BKIIOYAET

KOHTakTHUpoBaHue coennHeHus: Gopmyiel (IV) npumepro ¢ 0,35 MonApHBIME 3KBHBaJEHTAMU
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BOCCTaHOBUTEIIS B pacueTe Ha MOJSIPHOE KOJIMYECTBO coenuHeHus popmysl (IV).

B HEKOTOPBIX BapUaHTaxX OCYLICCTBJIICHUA, HA CTaAUU (C), KOHTAaKTUPOBAHUE COCANHCHU
dbopmyisl (IV) ¢ BoccTaHOBHTEIEM OCYLIECTBIISIIOT MPU TEMIIEpaType B JUaNa3oHe OT okojio S°C
1o okojio 30°C, ot okojio 10°C mo okojo 30°C, ot okoao 15°C mo okomo 30°C, ot okojo 20°C
10 okoJjio 30°C, ot okoj0 25°C o okojao 30°C, ot okos0o 5°C mo okojio 25°C, ot okojo 5°C no
okoJjio 20°C, ot okono 5°C mo okono 15°C, ot okoao 5°C go okono 10°C, ot okojo 10°C no
okoso 25°C, ot okono 10°C mo okoso 20°C, ot okoso 10°C mo okoao 15°C, ot okojyo 15°C no
okouto 25°C, ot okono 15°C no oxogo 20°C unu ot oxoso 20°C go oxomo 25°C.

B HEKOTOPBIX BapUaHTaX OCYILICCTBIICHUSA, HA CTaAUU (C), KOHTAKTUPOBAHUE COCAMHCHUA
dopmyibl (IV) ¢ BocCTaHOBHTENEM OCYIIECTBIISIFOT Tpu Temmeparype okoiyio 5°C, okono 10°C,
okouio 15°C, oxomno 20°C, okojo 25°C unu oxojo 30°C.

Cunre3 coennneHusi popmy.asbi (V)

B pasznudHbIX BapuaHTax OCYIIECTBJICHUs CUHTE3 coenuHenus popmyinl (V):

OH

Hozcwcoz“

OOBIYHO BKJIFOYAET KOHTAKTUPOBAHUEC BTOPOro0 IMPOMEKYTOUYHOIO COCAUHECHHSA C

V),

THJIPOJTU3YIOIIUM OCHOBAHUEM.

B HekoToprIx BapuaHTax ocymiectBiieHus, Ha cramguu  (d), KOHUIEHTpaus
THIPOJIM3YIOIEr0 OCHOBAaHUS cocTaBisier okojio 20% wmacc./macc., okono 25% wmacc./macc.,
okojio 30% wmacc./macc., okosno 35% wmacc./macc.,, okonao 40% wmacc./macc., okono 45%
Macc./macc., okono 50% macc./macc., okono 55% macc./macce. unu okono 60% wmacc./macc. B
HEKOTOPBIX BapHaHTaX OCYyLIeCTBNeHHs, Ha craguu (d), KOHLEHTpaLus TUAPOJH3YIOLIETO
OCHOBaHHMsI COCTaBJIsIeT OKoJo 50% Macc./macc.

B HekoTOpBIX BapuaHTax OCYLIECTBICHHs, Ha cTamuu (d), KOHTAKTHPOBAHHE BTOPOTO
MPOMEKYTOYHOTO COEIMHEHUs ¢ TUAPOJIM3YIOMUM OCHOBAaHHEM C OOpa3sOBaHUEM COEIUHEHHSI
dbopmyibl (V) OCYLIECTBIISIFOT B pacTBOpPE. B HEKOTOPBIX BapuaHTaX OCYIIECTBJICHUS, HA CTAIUH
(d), cmoco0 HOMONHUTENBHO BKIIIOUYAET noBeaeHue pH pacTBOpa, BKITFOYAOMIETO COETUHEHHE
dbopmybl (V), 10 3HAUYEHUST OT OKOJIO 3 70 OKOJIO 7.

B HekoTOpBIX BapuaHTax OCYIIECTBJIEHHs, Ha cTaauu (d), KOHTAKTUPOBAHHE BTOPOTO
NPOMEKYTOYHOTO COEOWHEHHS] C TUAPOJIH3YIOIUM OCHOBAaHHEM  OCYIIECTBJISIFOT — IPH
TeMIiepatype B quanaszoHe ot okojio 30°C go okono 60°C, ot okono 35°C no okono 60°C, or
okouio 40°C no okouso 60°C, ot okoso 45°C mo okono 60°C, ot okoyio 50°C mo okojo 60°C, ot
okoJio 55°C mo okouso 60°C, ot okoso 30°C mo okoso 55°C, ot okoyo 30°C mo okojo 50°C, ot
okouio 30°C mo okouo 45°C, ot okoso 30°C mo okono 40°C, ot okoiio 30°C mo okojo 35°C, ot
okouio 35°C mo okouso 55°C, ot okoso 35°C mo okoyo S0°C, ot okoio 35°C mo okojo 45°C, ot
okouio 35°C mo okojio 40°C, ot okoso 40°C mo okojo 55°C, ot okoiso 40°C mo okojio 50°C, ot
okou10 40°C o okoino 45°C, ot okoia0 45°C mo okomno 55°C, ot okoiio 45°C no okoiio 50°C umu

oT okoJ10 50°C o oxouo 60°C.
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B HekoTOpBIX BapuaHTax OCYLIECTBIEHHs, Ha cTanuu (d), KOHTAKTHPOBaHHE BTOPOTO
NPOMEXYTOYHOTO COCOUHEHUS C TUAPOJU3YIOIUM OCHOBAHHEM  OCYLIECTBIBIIOT — IPH
temmnepatype okojio 30°C, okono 35°C, oxono 40°C, okono 45°C, okono 50°C, okono 55°C unu
okojo 60°C. B HEKOTOpBIX BapHaHTax OCYLIECTBJIEHHUs, Ha craauu (d), KOHTaKTHPOBaHUE
BTOPOTrO MPOMEKYTOUHOTO COEJUHEHMs C T'HIPOJIU3YIOIIMM OCHOBAHMEM OCYILECTBIISIOT IPH
temrieparype okosio S0°C.

B HEKOTOpBIX BapHaHTax OCYIIECTBJICHUs, Ha cTamuu (d), TMAPONU3YIOIee OCHOBAHUE
npeACTaBysieT COOOH THAPOKCHUIT HATPHSI.

B HEKOTOpBIX BapHaHTaX OCYINECTBJIEHHs, HA cTanuu (d), KOHTAKTUPOBAHHE COSTUHEHMUS
dopmyinbl (IV) ¢ BoccTaHOBUTENEM ¢ 00pa3OBaHUEM BTOPOTO MPOMEKYTOYHOTO COSAUHEHHS U
KOHTAKTUPOBAHHE BTOPOTO NMPOMEKYTOYHOTO COEAMHEHUS] C THAPOJU3YIOLIUM OCHOBAHHEM C
obpa3oBanueM coenuHeHus: (opmMyJibl (V) OCYIIECTBISIOT B OHOM PEAKLIMOHHOM COCY/IE.

B HEKOTOpBIX BapHaHTax OCYIIECTBJIEHHsS HACTOSIIErO AacleKTa CHocOObl MOTYT
BKJIFOYATB:

(a) koHTakTHpOBaHWE >STWIM300yTHpara ¢ 1-OpOM-5-XJIOPIIEHTAaHOM B MPHUCYTCTBUHU

MEPBOrO OCHOBAHUsI C 00pazoBanueM coenuueHust popmysl (I):

CO,Et
A
D

(b) xonTakTHpoBaHue coenuHeHus: Gopmynsl (I) ¢ Homumom Hatpust ¢ oOpa3zoBaHHEM

coennHenus popmynsl (Ila):

CO,Et
I /\/\/X

(c) KOHTaKTHPOBAHUE COEIMHEHUS (bopmy bt (ITa) c

(ITa)

TOJTYOJICYIb() OHUIMETHITM30LUAHUAOM B TPUCYTCTBUM BTOPOrO OCHOBaHUS C OOpa3OBaHUEM
MEPBOTO MPOMEXKYTOYHOTO COEAWHEHUS W KOHTAKTUPOBAHUE TIEPBOTO IMPOMEKYTOUHOTO

COEMHEHHS C KUCJIOTOM ¢ oOpazoBaHueM coenuHerus Gpopmyiasr (IV):
o

EtOQCX/\/\)]\MXCOZEt

(d) xonTakTHpOBaHUEe coenuHeHus: popmyinbl (IV) ¢ BoccTaHOBHTENEM C 00pa3oBaHHEM

(IV); n

BTOPOTO TIPOMEXYTOYHOTO COEOUHEHUS M KOHTAKTUPOBAaHHE BTOPOTrO IPOMEKYTOYHOTO
COEAMHEHUs! C THAPOJIM3YIOIIUM OCHOBaHHEM C 00pa3oBaHuEM coequHeHus popmysl (V).

B HEKOTOpPBIX BapHAHTAaX OCYIIECTBJIEHUS HACTOALIErO0 H300peTeHust Crocod
JOMOJHUTENBHO BKIIFOYAET:

(e) ounctky coenuHeHus ¢popmyiel (V) ¢ nmoiaydeHuem (papMareBTHUECKOrO BELIECTBA,
BKJIFOUAIOLIETO OUUINEHHOE KOJINYECTBO CoeqMHEeHUs Gpopmysl (V).

B HEKOTOPLIX BapHaHTaX OCYLICCTBJICHUS KaK OIMNCAaHO BBILIC, B paBHOﬁ CTCIICHU MOTYT
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OBITh TNPUMEHUMBI T€ JK€ YCJIOBUS (HAmpUMep, TEMIIEPaTypbl), KOJIUYECTBA, OTHOIIEHUS,
SKBHBAJICHTBI, BPEMsI, YHCTOTA U APYTHe MapaMeTpbl WK NMEPEMEHHbIE, KOTOPbIE ObUIH OMHUCAHbI
panee, Hampumep, rrae “1-OpoM-5-xJoprneHTaH” UCHOJB3YIOT BMECTO “‘3aMeIeHHOro-5-
XJIOpNeHTaHa”; “Honupa HaTpus’ HCIOAB3YIOT BMecTo “comu (Qopmyasl [M][X]; “Na”
UCTIONB3YIOT BMecTo “M”; “I” mcmonbiyror BMecto “X”; u “coemunenue ¢opmynsl (Ila)”
UCTIONB3YIOT BMECTO “coenuHenus: popmybl 11.”

Kpome TOro, B HEKOTOpPBIX BapuUaHTax OCYLIECTBJICHHUs KOHLeEHTpauus 1,5-
auxJjioprieHTana B 1-6pom-5-xnoprnentane coctasisier < 0,1%, < 0,2%, < 0,3%, < 0,4%, < 0,5%,
< 0,6%, < 0,7%, < 0,8%, < 0,9% wm < 1%, xak u3mepeHo merogoMm ['X. B HekoTOpbIX
BApUAHTAX OCYINECTBJICHUS KOHIEHTpauus 1,5-muxyopneHtaHa B 1-Opom-5-xyoprieHTaHe
cocrasjisieT < 0,5%, kak usmepeHo merogom ' X.

B HEKOTOpBIX BapHaHTaX OCYINECTBJIEHUs] KOHIEHTparus 1,5-mubpommenrana B 1-Opowm-
S-xnoprnientane cocrasysier < 0,05%, < 0,1%, < 0,15%, < 0,2%, < 0,25%, < 0,3%, < 0,35%, <
0,4%, < 0,45%, < 0,5%, < 0,6%, < 0,7%, < 0,8%, < 0,9% unmu < 1,0%, kakx U3MEPEHO METOAOM
I'X. B HEKOTOpBIX BapHaHTaX OCYIIECTBIEHHs KOHLeHTpauus 1,5-mudpomnenraHa B 1-Opom-5-
xjoprneHtade coctaBiusier < 0,2%, kak usMepeHo merogoM ['X. B HekoTOpbIX BapuaHTax
OCYIIECTBJICHUs] KOHUEHTparusi 1,5-nuOpommentana B 1-Opom-5-XJIOprieHTaHe COCTABISIET <
1,0%, kak uzmepero meroaom [ X.

B HEKOTOPBIX BapHaHTaxX OCYIIECTBJIEHHS KOJMUECTBO HEMPOPEarupoBasuIero 1-6pom-5-
XJIOpPTIEHTaHa, OCTaBlIeecs mocie 3aBepieHus: cranuu (a), cocrasysier < 0,05%, < 0,06%, <
0,07%, < 0,08%, < 0,09%, < 0,1%, < 0,11%, < 0,12%, < 0,12%, < 0,13%, < 0,14%, < 0,15%, <
0,16%, < 0,17%, < 0,18%, < 0,19% unu < 0,2%, kak usmepeno merogom I'X. B HekoTophix
BapUAHTaX OCYINECTBJICHUS KOJMYECTBO HempopearuposasLiero 1-Opom-5-xjopreHTaHa,
ocCTaBIIeeCs TOCIe 3aBepiueHus craanu (a), coctasnseT < 0,21%, < 0,22%, <0,23%, < 0,24%, <
0,25%, < 0,25%,< 0,26%, < 0,27%, < 0,28%, < 0,29%, < 0,3%, < 0,31%, < 0,32%, < 0,33%, <
0,34%, <0,35%, <0,36%, <0,37%, <0,38%, < 0,39% wunu < 0,4%, xak usmeperHo merogom I X.

B HEKOTOpBIX BapuaHTaX OCYLIECTBJICHHUS CIIOCOO MONydeHus: coequHenus popmydsl (V)
BKJIFOYAET:

(a) xoHTakTHpOoBaHHe 1-Opom-5-xjopmeHTana mnpumepHo ¢ 1,1  MOJSIpHBIMH
SKBHUBAJICHTAMH 3THJIN300yTHpPATa B MPUCYTCTBUN JUU3OMPOIMIAMU/IA JIUTHS TIPU TEMITEPAType

B Auanazone ot okouo -20°C no okono 0°C ¢ obpasoBanuem coeauaenus Gopmysl (1):

COEt
cl /\/\/X

(b) xonrtakTupoBanme coenuHerus Qopmynsl (I) mpumepno ¢ 1,1 MomsipHBIMH

(D

SKBHUBAJICHTAMH HOAMIA HATpHs B 2-0yTaHOHE IPU TeMIiepaType B Auanaszone ot okoso 78°C no

okoo 82°C ¢ obpazoBanuem coequHeHust popmyisl (I11a):
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CO,Et
I /\/\/7<

(c) KOHTAKTUPOBaHUE COEMHEHUS bopMybl (ITa) c

(ITa);

TOJIyOJICYIb()OHUIMETUIM3OLMAHIIOM B TPUCYTCTBUHM  TPET-NIEHTOKCHIA  HATPUS B
AUMeTWIaleTaMUuie NpU TeMmmeparype B auanazoHe or okosno -20°C no oxomo 10°C ¢
o0pa3oBaHHEM T[EPBOTO MPOMEXKYTOYHOTO COEAMHEHHsS ¢ KOHTAKTUPOBAHHE IMEPBOTO
MPOMEKYTOYHOI'O COETUHEHHUs] ¢ KUCJIOTOW MPHU TEMIepaType B AuanasoHe oT okojo -10°C o

okoo 35°C ¢ obpazoBanueM coenuneHus: popmyinl (IV):
0

(IV); n

(d) xontakTupoBaHue coenuHeHus (opmynsl (IV) mpumeprHo ¢ 0,35 MomsipHBIMH
SKBHUBAJICHTAMH OOpruzipraa HaTpusi ¢ 00pa30BaHHEM BTOPOTO NMPOMEXKYTOYHOTO COSAMHEHUS U
KOHTAaKTHPOBAHUE BTOPOTO MPOMEKYTOYHOIO COENUHEHHsI C THAPOKCHIIOM HATPHs B PacTBOpE C
oOpaszoBanueM coenrHeHus popmysl (V).

B HEKOTOpBIX BapWaHTax OCYINECTBJIEHUS HACTOSINEro H300peTeHus  crnocod
TOTIONTHUTEIBHO BKJIIOYAET:

(e) ounctky coenuHeHus ¢popmyiel (V) ¢ nmoiaydeHueM (papMareBTHYECKOTO BELIECTBA,
BKJIFOYAIOLIIETO OYHUIIEHHOE KOJINYECTBO CoequHEeHUs popmybl (V).

B HexoTOpBIX BapHaHTaxX OCYLIECTBJIECHUS KaK ONMHMCAHO BBIIE, B PABHOI CTETNIEHU MOTYT
OBITb TPHUMEHHMbI T€ >K€ YCIOBHS (HANpHMEp, TEMIEepaTypbl), KOJIMYECTBA, OTHOIUCHMS,
SKBUBAJICHTBI, BPEMSI, YUCTOTA U JPyrue napamMeTpbl WIN MePeMeHHbIe, KOTOPbIE ObLTH OMHUCAHBI
paHee, HampUMep, e “AUU30MPONUIAMHU JUTUA HUCIOJIB3YIOT BMECTO “‘TIEPBOTO OCHOBAHHS
“TPET-MEeHTOKCU HATPHsl HCIOJb3YIOT BMECTO “BTOPOrO OCHOBaHUS ; “OOprunmpun HaTpus’
UCTIONIB3YIOT BMECTO “BOCCTAHOBUTENS, W “THAPOKCHI HATPWsi  UCIOJB3YIOT BMECTO
THAPOJM3YIOIIET0 OCHOBAHUS .

Kpome Toro, B HEKOTOPBIX BapHAHTAX OCYINECTBJICHUS, HAa CTAANU (@), KOHTAKTUPOBAHHE
sTum3o0ytupara ¢ 1-OpoM-5-XJIOpNEHTAHOM B TNPUCYTCTBHU JHU3OMPONMIAMUAA JIHTHUS
OCYLIECTBJISIFOT TIPU TEMIEpaType B AuamnasoHe ot okojo -20°C go oxono 0°C, ot okono -15°C
1o okoio 0°C, ot okojo -10°C go okoso 0°C, ot okojo -5°C go okouso 0°C, ot okojo -20°C mo
okouio -5°C, ot okojo -20°C go okouo -10°C, ot okojo -20°C go okouo -15°C, ot okomno -15°C
10 okouio -5°C, ot okoi0 -15°C no okomo -10°C unu ot okoio -10°C mo oxono -5°C.

B HEKOTOPBIX BapHaHTaxX OCYIIECTBJIEHHs, HA cTanuu (b), KOHTAKTUPOBAHHE COSTUHEHHUS
dopmysl (I) ¢ ioguaoM HATPUsT OCYLIECTBISIIOT NIPHU TEMITEPAType B quanasoHe ot okojio 78°C
1o okouio 82°C, ot okoo 78°C no okojo 80°C mnu ot okoio 80°C o okogo 82°C.

B HexkoTOphIX BapHaHTaxX OCYLIECTBIEHMs, Ha CTaauM (C), MOJSIPHOE COOTHOIIEHHE

coenunenne ¢opmynsl  (Ila):Tonyoncynb(pOHMIMETHIN30UUAHUA TPET-TICHTOKCU] ~ HATPHS
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cocrasJjisieT okojio 1,9:1:2,1.

Quucmka coeounenus popmyast (V) - cmaous ()

PaznuynHbie BAPHUAHTBI OCYHICCTBJICHUA 1/1306peTeH1/1$1 BKJIFOYAIOT CIIOCOOBI MOJIy4YCHUA
(I)apMaI_IeBTI/ILIeCKOFO BCIICCTBA, BKIIIOYAKOIIECTIO OUHMIMCHHOE KOJINMYCCTBO COCAUMHCHUA (bOpMy.]'IbI
(V)

OH

H02C></\/\/[\/\AXCOZH

Ed

T.€. COCOOBI MOTYT BKJIFOYATh OYHCTKY coenuHeHust popmyisl (V).

B paznuyHbIX BapHaHTaX OCYINECTBICHUS OYUCTKA coenuHeHus: Gopmybl (V) BKIKOYaeT
bunprpanuio coequuenus Gopmyiel (V) B pacTBOpUTEse Yepe3 CUIMKAarellb. B HEKOTOPBIX
BApPHUAHTAX OCYINECTBJICHUS PACTBOPUTENb BKIOYAET STHJIALCTAT. B HEKOTOPBIX BapHaHTaX
OCYIIECTBIIEHHSI PACTBOPUTEIb IPEACTABIISIET COOOI STHIALeTaT.

B HekoTOpBIX BapuaHTaxX OCYLIECTBICHHUS OYUCTKA coequHeHus1 Gopmydibl (V) BKIIOUaeT
KPUCTATH3ALMIO coennHeHust ¢opmynsl (V) ¢ MONy4eHHEeM KPHUCTALUTHUECKOH (Hopmbl
coennHenus popmysl (V).

B HekoTOpBIX BapuaHTaxX OCYLIECTBICHUS OUYNCTKA coeanHeHus popmysl (V) BKIIOYaeT
KOHTaKTUPOBaHUe coequHeHus: Gpopmyinel (V) ¢ aKTUBHPOBAHHBIM yIJIEM U 3aTe€M (PHIIBTPALIUIO
AKTUBHUPOBAHHOTO yIWIi. B HEKOTOpPBIX BapHaHTax OCYINECTBJIEHUS KOHTAKTHPOBAHUE
coennHeHus1 popmyJibl (V) ¢ aKTHBUPOBAHHBIM YIJIEM BKIIFOYAE€T KOHTAKTUPOBAHUE COEIMHEHHS
dopmynsl (V) ¢ pacTBOpOM, IZie pacTBOP BKJIIOYAET ALETOHUTPWII U aKTHBUPOBAHHBIA yroJb
(Hampumep, 5% (Macc./mMacc.) akTHUBUPOBAHHOT'O YIJISA).

B HEKOTOpBIX BapHaHTaX OCYIIECTBJEHUS OYHCTKA coeuHeHus popmyJsl (V) BKIOUaeT
NEePeKPUCTAIM3ALNI0 KPUCTAJUTNYECKOH (GopMbl coenunHeHus (opmynsl (V) ¢ monydeHnem
(hapMaeBTHUYECKOTO BEINECTBA, BKIIOYAOIIEr0 OYUIEHHOE KOJMUYECTBO COSTUHEHHS (POPMYJIbI
(V).

B pa3nuyHBIX BapMaHTaxX OCYIIECTBIEHHs O4YUCTKa coenuHenus Gopmyisl (V)
BKJIFOUAET:

(f) noBenenune pH pactBopa, BKJIOHaOIEro coenqunenue Gopmyiel (V), OT OKOJIO 5 10
OKOJIO 6;

(g) sxcTpakuio coequHeHus popmyJiel (V) U3 pacTBOpa C UCTIOIB30BAHUEM METHII-TPET-
OyTrnoBoro 3¢upa ¢ MOJYYEHHEM pPacTBOPAa METHII-TPET-OyTHUIOBOTO 3(pHpa, BKIFOYAOLIETO
coenunenue Gopmysl (V);

(h) 3ameny merun-tper-OyTuioBoro s¢upa U3 pacTBOpa METUI-TPET-OyTHIOBOTO 3¢upa
STUJIALIETATOM C TOJYYEHHEM 3THJIAIIETATHOI'O PACTBOPA, BKIIFOYAIOIIETO COSTMHEHNE (HOPMYJIBI
(V)

(1) bunpTpanMIO STHUIALIETATHOIO PAaCcTBOPA, BKJIIOUArOIIero coequHenue dopmyisl (V),
yepe3 CHIINKAreb;

(j) xpuctaymmzanuio coequHeHus ¢popmydsl (V) ¢ UCIIONB30BaHUEM STHJIALIETATa W BOIBI
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C MOJTy4eHHeM KpUCTaJUIN4Ieckoil popmbl coenuuerns ¢popmydsl (V); u

(k) mepexpucraimzanuo Kpuctajummueckoi (opmel coemuHeHust (opmynsl (V) ¢
UCTIOJIB30BAHUEM STUJIAIleTaTa M BOABI C TOJy4YeHHeM (papMaleBTUYECKOro BeIIECTBa,
BKJIFOYAIOLIIETO OYHUINEHHOE KOJINYECTBO CoeMHeHus Gpopmysl (V).

B HekoTOpBIX BapwaHTaX OCYINECTBJEHHUS, Ha CTaguu (g), SKCTPAKIHIO COECTUHEHUS
dopmyasl (V) U3 pacTBopa ¢ MCHONIB30BAHUEM METHII-TPET-OyTUIOBOTO 3(rpa OCYLIECTBISIFOT
NpU TeMIepaType HIke Wi paBHOU okojio 5°C, okono 10°C, okono 15°C, okono 20°C, okoio
25°C, oxomno 30°C, okomo 35°C, okono 40°C, oxono 45°C, okono 50°C umu oxono 55°C. B
HEKOTOPBIX BapPUAHTAX OCYINECTBJICHUS, Ha CTAaUH (g), SKCTPAKLHIO coenuHeHust popmysl (V)
U3 pPacTBOpa C UCIOJB30BAHHUEM METUJI-TPET-OYTUIIOBOrO 3(puUpa OCYIIECTBISIOT IMPH
TeMmrepaTtype Huxe uid paBHOU okoyio 15°C. B HEKOTOpBIX BapHaHTAaxX OCYIIECTBJICHUS, Ha
cranuu (g), SKCTpakumo coenuHeHuss Gopmybl (V) U3 pacTBOpa ¢ UCIOJIb30BAHUEM METHII-
TpeT-OyTHIIOBOTO 3(Hpa OCYIIECTBISIOT PU TEMITEPATYPe HUXKE WM paBHOM okoo S0°C.

B HeKkOTOpBIX BapWaHTaX OCYIIECTBJICHUS, HA CTAAWH (j), KPUCTAIUIH3ALMIO COSTUHEHUS
dbopmybl (V) ¢ UCTIONB30BAHUEM 3THJIAIIETATA U BOJBI OCYIIECTBIISIIOT B JHAMIA30HE TEMIIEPATYP
ot okoi0 60°C mo okoso -10°C, ot okoyo 55°C mo okojo -10°C, ot okono 50°C mo okoJio -
10°C, ot okomno 45°C mo okoio -10°C, ot okogno 40°C go okoso -10°C, ot okojio 35°C 1o okoIo
-10°C, ot okoyio 30°C go okoio -10°C, ot okojo 25°C go okojo -10°C, ot okono 20°C pmo
okouio -10°C, ot okousio 15°C go okouno -10°C, ot okono 10°C go okomno -10°C, ot okoiyio 5°C go
okoJio -10°C, ot okono 0°C mo okono -10°C, ot okono -5°C no okono -10°C, ot okojno 60°C no
okouo -5°C, ot okosio 55°C mo okouo -5°C, ot okono 50°C mo okono -5°C, ot okono 45°C nmo
okouo -5°C, ot okosio 40°C mo okouso -5°C, ot okono 35°C mo okono -5°C, ot okono 30°C nmo
okouo -5°C, ot okosio 25°C nmo okoiso -5°C, ot okono 20°C mo okono -5°C, ot okono 15°C nmo
okoJio -5°C, ot okono 10°C mo okoiso -5°C, ot okono 5°C mo okono -5°C, ot okoyo 0°C no
okoJi0 -5°C, ot okoio 60°C no okono 0°C, ot okojo 55°C go okono 0°C, ot okono 50°C no
okosio 0°C, ot okono 45°C mo oxono 0°C, or okoino 40°C mo okojso 0°C, ot okoiyio 35°C nmo
okosio 0°C, ot okono 30°C mo oxomno 0°C, or okoio 25°C mo okojo 0°C, ot okoyio 20°C nmo
okouio 0°C, ot okojio 15°C mo oxono 0°C, ot okoo 10°C mo okono 0°C, ot okoiio 5°C 1o oko1o
0°C, ot okomno 60°C mo okoso 5°C, ot okoso 55°C go okoio 5°C, ot okojo 50°C mo okono 5°C,
ot okoJio 45°C no okono 5°C, ot okoyo 40°C no oxono 5°C, ot okoso 35°C go okono 5°C, ot
okosio 30°C mo okono 5°C, ot okoio 25°C mo okoino 5°C, or okojo 20°C mo okojo 5°C, or
okosio 15°C mo okoisio 5°C, ot okono 10°C po okono 5°C, or okono 60°C mo okoao 10°C, ot
okouio 55°C no okojio 10°C, ot okoso 50°C mo okono 10°C, ot okoiyo 45°C mo okojo 10°C, ot
okouio 40°C no okojio 10°C, ot okoso 35°C mo okono 10°C, ot okoso 30°C mo okojo 10°C, ot
okouio 25°C no okojio 10°C, ot okoso 20°C mo okoyo 10°C, ot okoiso 15°C mo okojo 10°C, ot
okouio 60°C no okojio 15°C, ot okoso 55°C mo okono 15°C, ot okoso 50°C mo okojo 15°C, ot
okouio 45°C no okojio 15°C, ot okoso 40°C mo okoyo 15°C, ot okoso 35°C mo okojo 15°C, ot
okouio 30°C mo okojio 15°C, ot okoso 25°C mo okoyo 15°C, ot okoiso 20°C mo okojio 15°C, ot
okouio 60°C no okojio 20°C, ot okoso 55°C mo okoyo 20°C, ot okoiyio 50°C mo okojo 20°C, ot

okouio 45°C no okojio 20°C, ot okoso 40°C mo okojo 20°C, ot okoiio 35°C mo okojo 20°C, ot
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okouio 30°C mo okojio 20°C, ot okoso 25°C mo okojo 20°C, ot okojyio 60°C mo okojo 25°C, ot
okou1o 55°C mo okojio 25°C, ot okoso S0°C mo okojo 25°C, ot okoio 45°C mo okojo 25°C, ot
okouio 40°C no okojio 25°C, ot okoso 35°C mo okojo 25°C, ot okoiyio 30°C mo okojo 25°C, ot
okouio 60°C no okojio 30°C, ot okoso 55°C mo okojo 30°C, ot okojyio 50°C nmo okojo 30°C, ot
oko0J10 45°C no okoso 30°C, ot okojio 60°C no okoso 35°C, ot okojo 55°C mo okono 35°C, ot
okoJjio 50°C nmo okono 35°C, ot okojio 45°C no okoso 35°C, ot okojo 40°C no okono 35°C, ot
okoJ10 60°C o oxono 40°C, ot okoo 55°C no oxono 40°C, ot okono 50°C no oxono 40°C, ot
okou1o 45°C no oxoio 40°C, ot okoso 60°C mo okoio 45°C, ot okoiio 55°C nmo okoio 45°C, ot
okou10 50°C o okouno 45°C, ot okoao 60°C mo okono 50°C, ot okoio 55°C no okoiio 50°C unu
ot okojo 60°C mo okomo 55°C. B HEKOTOpBIX BapHaHTaX OCYLIECTBJIEHHUs, Ha craauu (j),
KPUCTAIUTH3AIUIO coenuHeHus ¢Gopmysibl (V) ¢ HCMONBb30BAHUEM JTHJIALIETaTA W BOIBI
OCYLIECTBJISIIOT B IUAINAa30He TemrepaTtyp oT okoiio S0°C no okomo -5°C.

B HekoTopeIx BapumaHTax ocymiectBieHusi, Ha craguu (k), mepekpucTaTU3ANMIO
KpUcTayueckoit Gpopmel coenunernst Gpopmyinbl (V) ¢ HCONBb30BAaHUEM 3THIIALIETATa W BOABI
OCYLIECTBJISIIOT B Auamna3zoHe temrepatyp oT okono 70°C go okomo 5°C, ot okono 65°C nmo
okoyio 5°C, ot okono 60°C mo okono 5°C, or okojo 55°C mo okojo 5°C, ot okoyio 50°C nmo
okoyio 5°C, ot okono 45°C mo okxono 5°C, or okojo 40°C mo okojo 5°C, ot okoiyio 35°C nmo
okouio 5°C, ot okouso 30°C mo okouo 5°C, okoiao 25°C mo okono 5°C, ot okono 20°C go okoio
5°C, ot okono 15°C go okono 5°C, ot okono 10°C mo okono 5°C, ot okoyo 70°C mo okoJio
10°C, ot okomno 65°C o okono 10°C, ot okono 60°C go okono 10°C, ot okono 55°C go okoio
10°C, ot oxomno 50°C o oxono 10°C, ot okono 45°C go okono 10°C, ot okomno 40°C go okoo
10°C, ot oxomno 35°C o okono 10°C, ot okono 30°C go okono 10°C, ot okomno 25°C go oko1o
10°C, ot oxomno 20°C o okono 10°C, ot okono 15°C go okono 10°C, ot okono 70°C go okoio
15°C, ot okono 65°C no okomno 15°C, ot okono 60°C no okono 15°C, ot okono 55°C 1o okoJo
15°C, ot oxono 50°C mo oxono 15°C, ot okono 45°C go okomno 15°C, ot okono 40°C go okoo
15°C, ot oxomno 35°C mo oxono 15°C, ot okomno 30°C go oxomno 15°C, ot okomno 25°C go okoo
15°C, ot oxono 20°C mo oxono 15°C, ot okono 70°C go oxono 20°C, ot okono 65°C 1o okoo
20°C, ot okomao 60°C mo oxono 20°C, ot okoio 55°C go oxoio 20°C, ot okono 50°C go okoio
20°C, ot okom0 45°C mo oxoino 20°C, ot okoio 40°C go oxoio 20°C, ot okomno 35°C go okoio
20°C, ot okomo 30°C mo oxono 20°C, ot okoio 25°C go okoio 20°C, ot okono 70°C go okoio
25°C, ot okomo 65°C mo okono 25°C, ot okoiao 60°C go okoio 25°C, ot okono 55°C go okoio

25C, ot okomo 50°C mo okomno 25°C, ot okono 45°C go okono 25°C, ot okono 40C mo okoo

25°C, ot okomo 35°C mo okono 25°C, ot okoiao 30°C go okono 25°C, ot okono 70°C go okoio
30°C, ot okono 65°C o oxono 30°C, ot okono 60°C go oxono 30°C, ot okono 55°C go okoIo
30°C, ot okxono 50°C mo oxono 30°C, ot okono 45°C go oxono 30°C, ot okono 40°C go okoo
30°C, ot okono 35°C mo oxono 30°C, ot okono 70°C go oxono 35°C, ot okono 65°C 1o okoIo
35°C, ot okono 60°C mo oxono 35°C, ot okono 55°C go oxono 35°C, ot okono 50°C go okoio
35°C, ot okono 45°C o oxono 35°C, ot okono 40°C go oxono 35°C, ot okono 70°C go okoio
40°C, ot okomo 65°C mo okono 40°C, ot okoio 60°C go okoio 40°C, ot okono 55°C go okoio

40°C, ot okomo 50°C mo okomno 40°C, ot okoiao 45°C go okoino 40°C, ot okono 70°C go okoio
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45°C, ot okoia0 65°C mo okomno 45°C, ot okoiao 60°C go okoio 45°C, ot okono 55°C go okoio
45°C, ot okomo 50°C mo okono 45°C, ot okoio 70°C go okoino 50°C, ot okono 65°C 1o okoio
50°C, ot okousio 60°C no okoiio 50°C, ot okoso 55°C mo okono S0°C, ot okoso 70°C 1o 0KkoJI0
55°C, ot okouso 65°C no okoiio 55°C, ot okono 60°C mo okoso 55°C, ot okoso 70°C 1o 0KoJIO
60°C, ot okoso 65°C mo okono 60°C umm ot okosno 70°C mo okono 65°C. B HekoTOpbIX
BapHUAHTAaX OCYIIECTBJCHUs Ha CTanuu (K), MEPEeKPUCTAUTU3ALMIO KPUCTAJUTMYECKONH (POpMbI
coenrHeHus popmyiibl (V) ¢ UCTIONB30BAHUEM STHIIALIETATA M BOJBI OCYLIECTBIISIIOT B JHANa30He
temmnepatyp ot okojio 70°C go okoso 5°C.

B HeKkOTOpbIX BapuaHTaxX OCYIIECTBJICHHs OYMCTKA coenuuenus Gopmyibl (V) BKIFOYAET:

(1) pacTBOpeHHEe KpUCTAIUTMYECKOH (hopMbl coenuHeHus GopmyJbl (V) B aLlETOHUTPUIIE C
o0pa3oBaHHEM PaCTBOPA;

(M) KOHTaKTUPOBAaHHUE PACTBOPA C AKTUBUPOBAHHBIM YIJIEM;

(n) ¢uapTpanMIO aKTUBHPOBAHHOTO YIVIA C TOJNYYEHHEM OYHINEHHOIO pacTBOPA,
BKJTIOHAKOIIEro coenrHenne ¢hopmysl (V); u

(o) xpucrajummzanui coenuHeHus (opmyasl (V) W3  OUYMIIEHHOTO pacTeBopa ¢
nojiyueHueM  (papManeBTUYECKOrO  BEIIECTBAa, BKJIIOYAIOMErO OYHINEHHOE KOJHYECTBO
coenuHenus popmyJisl (V).

Crnenyer mOHUMATh, YTO, B PA3IMYHBIX BAPUAHTAX OCYLIECTBJICHHUS BBIIICYKa3aHHBIC
cranuu (1) - (0) MOXKHO OCYIIECTBUTD MOCIe Win Oe3 ocymmecTsieHus craauii (f) - (k).

Kpucranauzauus coenuHenus gopmy.si (V)

B pasznuyHbIX BapraHTax OCYIIECTBICHHS OUYUCTKA coenuHeHus: Gpopmybl (V) BKIHOYaeT
KPUCTAJUTH3ALUIO coenuHeHuss (Gopmynbl (V) W3 pacTBOPUTENST WIH CMECH PacTBOPHUTENEH,
HampuMep, STUJALETATa 1 BOJBI.

B HeKOTOpBIX BapHaHTaX OCYIIECTBJICHUS] KOHLIEHTPALMS BOABI B CMECH PACTBOPUTEIIEH,
BKJIFOYAIOLIEH STHIALleTaT W BOAy, coctaBiseT okojo 0,5% (macc./macc.), okomno 0,6%
(macc./macc.), okono 0,75% (macc./macc.), oxono 0,9% (macc./macc.), oxomo 1,05%
(macc./macc.), okono 1,2% (macc./macce.), okono 1,35% (macc./macc.), okono 1,4% (macc./macc.)
wim okouo 1,5% (macc./macc.). B HEeKOTOpBIX BapHaHTaX OCYIIECTBJICHHSI KOHIIEHTPALIKSI BOJbI B
CMECH pacTBOpUTEJIEeH, BKJIOYAMOIIEeH »STWiaueraT U BOAy, cocraBiseT okono 1,05%
(macc./macc.).

B HeKOTOpBIX BapHaHTax OCYIIECTBJIEHUS] KOHIIEHTPALIUS BOABI B CMECH PACTBOPHUTENEH,
BKJTIOYAIOMIEH STUJIAIeTaT U BONY, cocTaBisieT oT okojo 0,5% (macc./macc.) mo okojno 1,5%
(macc./macc.), ot okono 0,5% (macc./macc.) no okono 1,4% (macc./macc.), ot okono 0,5%
(macc./macc.) no okomo 1,35% (macc./macc.), ot okono 0,5% (macc./macc.) mo okono 1,2%
(macc./macc.), ot okono 0,5% (macc./macc.) mo okono 1,05% (macc./macc.), ot okono 0,5%
(macc./macc.) no okono 0,9% (macc./macc.), ot okono 0,5% (macc./macc.) no okosio 0,75%
(macc./macc.), ot okono 0,5% (macc./macc.) no okoino 0,6% (macc./macc.), or okono 0,6%
(macc./macc.) mo okono 1,5% (macc./macc.), or okono 0,6% (macc./macc.) no okojyo 1,4%
(macc./macc.), ot okono 0,6% (macc./macc.) mo okono 1,35% (macc./macc.), ot okoino 0,6%

(macc./macc.) no okomo 1,2% (macc./macc.), ot okoino 0,6% (macc./macc.) no okono 1,05%
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(macc./macc.), ot okono 0,6% (macc./macc.) no okoio 0,9% (macc./macc.), or okono 0,6%
(macc./macc.) no okojo 0,75% (macc./mace.), ot okoso 0,75% (macc./macc.) no okojyo 1. 5%
(macc./macc.), ot okoso 0,75% (macc./macc.) no okono 1,4% (macc./macc.), ot okono 0,75%
(macc./macc.) no okomno 1,35% (macc./macc.), ot okono 0,75% (macc./macc.) no okono 1,2%
(macc./macc.), ot okono 0,75% (macc./macc.) no okono 1,05% (macc./macc.), ot okoso 0,75%
(macc./macc.) no okoso 0,9% (macc./macc.), ot okojo 0,9% (macc./macc.) no okoino 1,5%
(macc./macc.), ot okoso 0,9% (macc./macc.) no okono 1,35% (macc./macc.), ot okosno 0,9%
(macc./macc.) no okono 1,2% (macc./macc.), ot okono 0,9% (macc./macc.) no okono 1,05%
(macc./macc.), ot okosio 1,05% (macc./mace.) no okosio 1,5% (macc./macc.), ot okono 1,05%
(macc./macc.) mo okojno 1,35% (macc./macc.), ot okono 1,05% (macc./macc.) no okono 1,2%
(macc./macc.), ot okono 1,2% (macc./macc.) no okono 1,5% (macc./macc.), or okono 1,2%
(macc./macc.) no okono 1,5% (macc./macc.), ot okoio 1,2% (macc./macc.) no okono 1,35%
(macc./macc.) wiu ot okono 1,35% (macc./macc.) no okono 1,5% (Macc./macc.). B HekoTOpbIX
BapuaHTax OCYLICCTBIICHHUA KOHLCHTpaUusad BOAblI B CMECHU paCTBOpHTeJ’Ieﬁ, BKJ'IIO"IaI'OH.[eﬁ
STUALeTaT U BOMY, coctasiysieT ot okoso 0,6% (macc./macc.) no okoio 1,4% (macc./macc.). B
HEKOTOPBIX BapHUaHTaxX OCYLICCTBJIICHUA KOHLUCHTpalUusaA BOAbl B CMECHU paCTBOpI/ITeHefI,
BKJTIOYAKOIIEH STUJIaleTaT U BOdy, coctaBisieT ot okono 0,75% (macc./macc.) mo okoso 1,35%
(macc./macc.).

B pasnuuHbIX BapwaHTaxX OCYLIECTBJICHUS KpUCTAUTH3aLus coenuHeHus Gpopmyisl (V)
U3 CMecH, BKJIIoUarotei coequHerne Gopmyisl (V), STHIALETAT U BOAY, BKIIOYAET:

(1) oxnaskuenne cMeck ot repBoii Temnepatypsi (T') 1o Bropoii Temmneparypsr (T7), re
T! cocrasnsier ot okono 40°C 1o okoso 60°C, T? cocrasnsier oT okoyio 15°C 10 0Komo 30°C, u
cmech oxnaxaor ot T' 0 T co cKopocThio o1 okoJio 10°C/uac no okomno 20°C/yac;

(2) BbIIEpKUBAHHUE CMECH IIPU T? B TeueHHe 10 MeHbLIeii Mepe 3 4acos;

(3) oxnaxzenue cmecu o T2 10 TPeThell TeMIepaTypbl (T%), rne T? cocrasisier oT OKONO
5°C 1o okono 10°C, u cmech oxaaxaarot ot T2 go T° co CKOPOCTBEO OT 0K0JIO 5°C/49ac 10 OKOJIO
15°C/uac; u

(4) BoimepxuBanne cMecu py T° B TeUeHHe [0 MEHbLIEH Mepe 3 4acos,

C MOJIy4Ye€HUEM, TAKIM 00pa30M, KPUCTALITHUYECKON (opMbl coenuHeHus popmyiiel (V).

B HEKOTOpBIX BapuaHTaX OCYLIECTBICHUS HA CTaauu Kpuctammsanuu (1) T' cocrasmser
ot okoJio 40°C o okomno 60°C, ot okoio 45°C mo okoiao 60°C, ot okono 50°C go okomno 60°C,
ot okoJio 55°C mo okono 60°C, ot okojo 40°C mo okoio 55°C, ot okono 40°C go oxono 50°C,
ot okoJjio 40°C no okouso 45°C, ot okojo 45°C mo okono 55°C, ot okojno 45°C mo okoyo 50°C
i ot okosno 50°C mo okono 55°C. B HEKOTOpBIX BapuaHTaxX OCYLIECTBJIEHUS Ha CTaauU
kpuctammmsanuu (1) T' cocrasmser or okono 40°C no okono 60°C. B HEKOTOPBIX BapHaHTaxX
ocyIecTBieHns Ha cragun kpucrammsaman (1) T' cocrasister ot okono 45°C 10 okono 55°C.

B HEKOTOpBIX BapuaHTax OCYLIECTBIEHUS HA CTaauu Kpuctammmsanuu (1) T' cocrasmser
oxouno 40°C oxomno 45°C, okosno 50°C, okono 55°C unu okosno 60°C. B HEKOTOpPBIX BapUaHTaxX
OCYIIECTBJICHUs HAa CTaANH Kpuctauu3anuu (1) T' cocrasmsier oxono 50°C.

2
B HekOoTOpBIX BapuaHTax OCYLIECTBIEHUs Ha cTaguu Kpuctammmsauuu (1) T cocrasnser
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ot okoJjio 15°C mo okomno 30°C, ot okojo 20°C mo okoino 30°C, ot okomno 25°C go okono 30°C,
ot okoi0 15°C mo okono 25°C, ot okoio 15°C mo oxono 20°C mmm ot okono 20°C 1o okoIo
25°C. B HEKOTOpBIX BapUaHTaX OCYLIECTBJIECHUS Ha CTAAUU KpucTanausauuu (i) T* cocraBisier
or okono 15°C nmo oxomo 30°C. B HEKOTOpBIX BapuUaHTax OCYIIECTBJIEHHs HAa CTaAuH
kpuctammmsanun (1) T? cocrasisier ot 0koi0 20°C 10 okono 25°C.

B HekoTOpBIX BapuaHTax OCYLIECTBIEHUs HA CTaauu Kpucramausauuu (1) T? cocrassier
okono 15°C, oxono 16°C, okono 17°C, okono 18°C, okono 19°C, okono 20°C, okono 21°C,
okouio 22°C, oxono 23°C, oxomno 24°C, okono 25°C, okoso 26°C, okoyo 27°C, okono 28°C,
okono 29°C wumu oxomo 30°C. B HekOTOpbIX BapuaHTaX OCYLIECTBJICHUS Ha CTaaAUH
kpuctammmsaumn (1) T2 cocrasisier okoio 22°C.

B HekoTOpbIX BapHaHTAaX OCYINECTBJEHHS Ha craguu kpuctaumuzauuu (1) cmech
oxnaxzpaor or T go T? co ckopocThio OT okosio 10°C/gac no okono 20°C/gac, OT OKOJIO
12°C/uac mo oxosio 20°C/uaac, ot okojo 14°C/ygac mo oxono 20°C/uac, ot okono 16°C/gac no
okono 20°C/gac, ot okono 18°C/uac mo okono 20°C/uac, or okomo 10°C/gac mo okoiso
18°C/uac, ot okoso 10°C/uac mo oxoso 16°C/uac, ot okono 10°C/uac no okono 14°C/uac, ot
okoJjio 10°C/uac no okono 12°C/gac, ot okoso 12°C/uac no okoao 18°C/uyac, ot okosno 12°C/uac
no okoyio 16°C/uaac, ot okoso 12°C/uac mo okoso 14°C/uac, ot okono 14°C/gac mo OKoJiO
18°C/4ac, ot okono 14°C/4ac no okono 16°C/yac unu ot okoyio 16°C/yac no okojo 18°C/yac. B
HEKOTOPBIX BAPHAHTAX OCYILECTBJIECHHs CMECh OXJIaXAAT oT T' 10 T? O CKOPOCTBIO OT OKOJO
10°C/gac no okojno 20°C/gac. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHHSI CMECh OXJIAXKIAIOT OT
T' o T co ckopocTsio o okoso 10°C/uac 10 okono 12°C/uac.

B HekoTOphIX BapHaHTax OCYINECTBICHHs Ha craauu kpucraumuzauuud (1) cmech
oxnaxnaor or T' mo T? co ckopocTeio okosio 10°C/uac, oxono 11°C/aac, okxono 12°C/yac,
okoo 13°C/uac, okono 14°C/uac, okono 15°C/uac, okono 16°C/uac, okojo 17°C/uac, okoyo
18°C/uac, okono 19°C/4yac unu okosno 20°C/yac. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHHUS Ha
craann kpuctanmmsauun (1) cmecs oxnaxaaror ot T' 1o T co ckopocTsio okono 11°C/uac.

B HekoTOpbIX BapHaHTAaX OCYINECTBJCHHS HA CTaguu Kpuctauzauuud (2) cMmech
BBIJIEPKUBAIOT IIPU T? B TeyeHNe MO MeHbLIeil Mepe 3 4acos, N0 MeHblIel mepe 3,5 4acos, 1o
MeHbLIEH Mepe 4 4acoB, O MeHbLIEH Mepe 4,5 4acoB, MO MEHbIIEH Mepe S5 4acoB, MO MEHbIIEH
Mepe 5,5 4acoB, MO MEHbLIEH Mepe 6 4acoB, MO MEHbLIEH Mepe 0,5 4acoB, MO MEHbIIEH Mepe 7
4acoB, M0 MEHbIIEN Mepe 7,5 4acoB, MO MEHbLIEH Mepe 8 4acoB, MO MeHbLIEH Mepe 8,5 4acos,
N0 MeHblLIeH Mepe 9 4Jacos, Mo MeHblIeld Mepe 9,5 yacos unu no MeHbwed Mepe 10 gacos. B
HEKOTOPBIX BapHUAHTAX OCYIIECTBJICHHUS HA CTaJANK KPUCTALIH3AIUU (2) CMECh BBIIEPIKUBAKOT
npu T? B TeueHHE 10 MEHbLIIeil Mepe 6 4acos.

B HekoTOphIX BapuaHTaxX OCYINECTBICHHUS HAa CTaguu Kpucraumuzauuud (2) cMmech
BBIIEP KUBAIOT MIPU T? B Teuenue He Gosee 3 4acoB, He Goiee 3,5 4acoB, He Gonee 4 4acoB, HE
Oonee 4,5 gyacos, He OoJiee 5 yacos, He Ooiee 5,5 yacos, He Oosiee 6 yacoB, He Oosee 6,5 4acos,
He Oosee 7 yacoB, He Oosiee 7,5 yacos, He Oosee 8 yacoB, He Ooiee 8,5 yacoB, He Oojiee 9 4acos,
He Oosee 9,5 vacos, He Oosee 10 vacos, He Oognee 10,5 vacos, He Oonee 11 vyacos, He Oonee 11,5

yacoB, He Oojiee 12 yacoB, He Oonee 16 dacos, He Oonee 20 yacoB wiu He Oonee 24 vacos. B
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HEKOTOPBIX BAPHAHTAX OCYLIECTBIEHHS HAa CTaJAMU KPUCTALIM3aUUU (2) CMeChb BBIIEP)KHBAIOT
npu T B TeueHne He Goiee 6 4acoB.

B HEKOTOpBIX BapuaHTax OCYLIECTBIEHUS HA CTaAUU Kpuctanmausanuu (3) T? cocrasmser
ot 0k0J10 -5°C mo okono 10°C, ot oxono 0°C go okoso 10°C, ot okono 5°C mo okosio 10°C, ot
okouo -5°C mo oxoio 5°C, ot okoio -5°C no okoso 0°C miau ot okono 0°C mo oxomno 5°C. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBIeHHs T° cocraBisier or okono -5°C mo okomo 10°C. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBICHUS T cocrasaser ot okono -5°C 10 okono 5°C.

B HEKOTOpBIX BapuaHTaX OCYLIECTBICHUS HA CTaauU KpUcTau3anuu (3) T? cocrasnsier
oxono -5°C, okono 0°C, okono 5°C unu okosio 10°C. B HEKOTOpPBIX BapUaHTaX OCYIECTBICHUS
Ha CTaauu Kpucraumsanui (3) T? cocrasmsier okoo 0°C.

B HeKoTOpBIX BapuaHTAaX OCYIIECTBJICHUS HA CTaguu Kpuctajumsauuu (3) cmechb
oxnaxaaroT ot T2 10 T co ckopocTbio 0T 0Kono 5°C/uac 1o okono 15°C/uac, ot okono 7°C/uac
n0 okoao 15°C/gac, or okoyo 9°C/gac mo oxomno 15°C/uac, or okono 11°C/uac mo okoJio
15°C/uac, ot okoyo 13°C/uac mo okomno 15°C/uac, ot okono 5°C/uac mo okono 13°C/uac, ot
okoJjio 5°C/aac no oxono 11°C/uac, ot okoao 5°C/uac 1o okono 9°C/yac, ot okono 5°C/gac no
okoJjio 7°C/uac, ot okoi0 7°C/uac no okoao 13°C/uac, ot okosio 7°C/uac no okono 11°C/4ac, ot
okoJio 7°C/aac no oxono 9°C/uac, ot okoyio 9°C/uac mo okono 13°C/yac, ot okono 9°C/yac no
okono 11°C/uac mmm ot okono 11°C/uac no okomo 13°C/gac. B HekOTOpBIX BapHaHTax
OCYIIECTBJICHUS] Ha CTAOUH KpHUCTAUIM3aiuU (3) CMeCh OXJIAXKNAI0T OT T 1o T co CKOPOCTBIO
ot okojo 5°C/gac no okono 15°C/dac. B HEKOTOpBIX BapHMaHTaX OCYINECTBJIEHUS HAa CTaJuu
KpucTaum3amn (3) cMech oxaaxaaT o T 10 T° o CKOPOCTBIO OT 0k0JI0 7°C/4ac 10 OKONO
13°C/4ac.

B HexOTOphIX BapuaHTAaX OCYIIECTBJICHHS HA CTaauu Kpuctaummzauuu (3) cmechb
oxnaxnatot ot T2 1o T° co CKOpPOCTBhIO 0K0JI0 5°C/uac, okono 6°C/dac, okono 7°C/4ac, 0KoJo
8°C/uac, okoao 9°C/uac, oxono 10°C/uac, okono 11°C/yac, oxono 12°C/4ac, okono 13°C/uyac,
okojio 14°C/uac mmm okono 15°C/uac. B HEKOTOpBIX BapHaHTax OCYIIECTBJCHUS Ha CTaauu
kprcTammsawin (3) cMech oxnaskaaoT ot T> 10 T co ckopocTbio okoio 11°C/uac.

B HexoTOpBIX BapuaHTAaX OCYLIECTBJICHUS HAa CTaauu KpucTaummzauuu (4) cMech
BBIJIEPKUBAIOT IIPU T? B TeueHne MO MeHbIUeil Mepe 3 4acos, N0 MeHblIel mepe 3,5 4acos, 1o
MEHbIIEN Mepe 4 4acoB, MO MeHbLIel Mepe 4,5 4acoB, MO MEHbIIEH Mepe S5 4acoB, O MEHbLIEH
Mepe 5,5 JacoB, MO MeHbLIEH Mepe 6 4acoB, MO MEHbLIEH Mepe 0,5 4acoB, MO MeHbLIEH Mepe 7
4acoB, M0 MEHbIIEN Mepe 7,5 4acoB, MO MEHbLIEH Mepe 8 4acoB, MO MeHbLIEH Mepe 8,5 4acos,
N0 MeHbLIeH Mepe 9 4Jacos, Mo MeHblIeld Mepe 9,5 wacos unu no menswen mepe 10 gacos. B
HEKOTOPBIX BAPHAHTAX OCYLIECTBIEHHsS Ha CTaJUU KpUCTAIM3aUUU (4) CMeChb BBIIEPKHBAIOT
npu T B TeueHue 1Mo MeHbLIeit Mepe 6 4acos.

B HekoTOphIX BapuaHTaX OCYIIECTBJICHHUS HAa CTaauu KpucTajumsauuu (4) cmech
BBIIEPIKUBAIOT TIPH T? B Teuenue He Gonee 3 yacoB, He Gonee 3,5 4acos, He Gonee 4 4acoB, He
Oonee 4,5 gacos, He Oojiee 5 yacos, He Ooiee 5,5 yacoB, He Oosiee 6 yacoB, He Oosee 6,5 4acos,
He Oosee 7 yacoB, He Oosiee 7,5 yacos, He Oosee 8 yacoB, He Ooiee 8,5 yacoB, He Oojiee 9 4acos,

He Oosee 9,5 vacos, He Oonee 10 1acos, He Oonee 10,5 yacos, He Oosee 11 vacos, He Oonee 11,5
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yacoB, He Oojee 12 yacoB, He Ooyiee 16 dacoB, He Oosee 20 yacoB wiu He Oojee 24 yacoB. B
HEKOTOPBIX BapUAHTAX OCYIIECTBJICHHUS HAa CTaANH KPUCTAIM3ALUU (4) CMECh BBIIEPIKUBAIOT
npu T° B Teuenue e Goee 10 yacos.

B HekoTOphIX BapHaHTaX OCYLIECTBJIEHUS KpUCTAUIM3ALUs coenuHeHus Gpopmyiisl (V)
U3 CMecH, BKJIOYaroIei coenuHeHne ¢opmynbl (V), 3THnanerar U BOAY, IONOJHUTEIBHO
BKJIFOYAET BHECEHHUE B CMECh B KAueCTBE 3aTPaBKU HEKOTOPOI'O KOJNYECTBA KPUCTAJUINYECKOM
dopmbl coenmuenust Gopmyner (V) mepen craauein kpucrajuusamuu (1), BO BpeMsi CTaguu
kpuctau3aiuu (1), BO BpeMst CTaquu Kpuctajuusauuu (2), BO BpeMsi CTaAUH KPUCTAJUTH3ALIH
(3), BO Bpewmst craguu Kpuctaymzauud (4) wim JroO0H MX KOMOWHAIMK JUIsi OOJIerdeHwHs
KpHUCTaLTH3au coeqrHeHust popmyinsl (V).

B HEKOTOpBIX BapHaHTAaX OCYINECTBJICHUS] KOJIUYECTBO 3aTPABKH, TOOABJISIEMON K CMECH,
cocrapjsieT okosio 0,001 kr/kr, okojo 0,0012 kr/kr, okosno 0,0014 kr/kr, okojso 0,0016 Kr/kr,
okojo 0,0018 xr/kr mmm okono 0,002 Kr/kr, B pacueTe Ha MacCy 3aTPaBKU Ha KUJIOTPaMM
coenunenus Qopmynsr (IV), nonydenHoro Ha craguu (c). B HekoTOphIX BapHaHTax
OCYIIECTBJICHUS] KOJIMYECTBO 3aTPaBKH, N00aBIsIeMOl Kk cMecH, coctapiisieT okojio 0,0014 kr/kr,
B pacdeTe Ha MacCy 3aTpaBKH Ha Kwiorpamm coeamHenus (opmyier (IV), momydeHHOro Ha
cranuu (c).

B HEKOTOpBIX BapHaHTax OCYINECTBJICHUS KpUCTajuindeckas (opma coenquHeHus
dopmynbl (V), mobOapnsieMass B KayeCTBE 3aTPABKHM K CMECH, MOKET MPEACTaBIISATH COOOM
KpUCTATMUECKYI0 (GopMy coenuHeHust popmynbl (V), OXapakTepHU30BaHHYIO B HACTOsIIEH
3asiBKe, HAmpuMep, Ha OCHOBAaHWUH PEHTICHOBCKOH MOPOINKOBOH AM(PpPaKTOrpaMMBbl MU
nuKa(MMKOB) W/MIM JPYIMX XapaKTepHBIX CBOWCTB KpHUCTAIIHMUecKOW (opMbl OemrmenoeBoit
KHCJIOTHI.

B HEKOTOpBIX BapHaHTaX OCYILIECTBJIEHHs KpucTajumsanus coenuHeHus opmyist (V)
U3 CcMecH, BKJIouarouiei coenuHeHne Qopmynbr (V), sTuinaneraT W BOAY, BKJIIOYAET
¢unpTpauuto coenunenust popmyist (V).

B HekoTOpBbIX BapWaHTaX OCYLIECTBJIECHUS (UIbTPALIUS KPHUCTAJUIMYECKOU (HOPMBI
coenuHenus: Gopmybl (V) MpoHCXomuT mpHu Temmepatype oT okono -20°C mo okono 5°C, ot
okouio -15°C mo okoiio 5°C, ot okono -10°C go okoso 5°C, ot okono -5°C mo okono 5°C, ot
okosio 0°C mo okousio 5°C, ot okono -20°C mo okoio 0°C, ot okojo -20°C mo okono -5°C, ot
okou1o -20°C no okojio -10°C, ot okouno -20°C mo okouso -15°C, ot okouno -15°C no okoiso 5°C,
ot okoJ1o -15°C no okomno 0°C, ot okom0 -15°C o okoio -5°C, ot okoJjio -15°C go okoino -10°C,
ot okoJio -10°C nmo okoyio 5°C, ot okomo -10°C go okono 0°C, ot okoino -10°C no okono -5°C,
oT 0k0J10 -5°C go okojio 5°C, ot okojo -5°C go okono 0°C umm ot okojo 0°C mo okono 5°C. B
HEKOTOPBIX BapHAHTAX OCYIIECTBJICHUS (DUIbTPALUS KPHUCTAJUIMYECKOW (POPMBbI COCHMHECHHS
dbopmybl (V) mpoHCcXOomuT mpu Temrmepatype oT okojo -20°C mo okono -5°C. B HEKOTOpBIX
BapPUAHTaX OCYIIECTBIEHHs (PHIBTPALMs KpUCTAIIHUECKON (opMel coenuHerus popmyiel (V)
IIPOUCXOAUT MPH TeMIepatype okoio -5°C no okono 5°C.

B HekoTOphIX BapMaHTaX OCYIIECTBJICHUS (WIBTPALUS KPUCTAJUTHIECKOH (HOPMBI

coennHenus: popmynel (V) mpoucxomut npu Temreparype okono -20°C, okono -15°C, okouno -
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10°C, okomo -5°C, okono 0°C wmmu oxono 5°C. B HEKOTOpBIX BapHaHTAX OCYIIECTBJICHUS
¢unbTpauus kpucramaudeckod Qopmbel coenuHeHus ¢Gopmyabsl (V) TOPOMCXOAWT TpPU
temmnepatype okoJo -10°C, okomno -5°C unu okosno 0°C.

B HeKkOTOpBIX BapHaHTaxX OCYIUECTBJICHUS (PUIBTPALUSA JOMOJHUTENIBHO BKIIOYAET
NpOMBIBKY. B HEKOTOpBIX BapuaHTaX OCYILIECTBIEHHUs IPOMBIBKA BKJIOYAET IPOMBIBKY
KpHUCTAJUTNYECKON (opMbl coenmHeHus: popmyJel (V) pactBopureneM. B HeKOTOpBIX BapuaHTax
OCYLIECTBJICHHS] TNPOMBIBKA BKJIIOYAET IPOMBIBKY KPHUCTANIMYECKOH (OPMBI COENUHEHUS
dbopmyibl (V) 3TUIALIETATOM.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS TEeMIIepaTypa PacTBOPUTENS, HANpUMeEp
3TUjALIETaTa, cocTaBiisieT oT okoyo -20°C mo okoyio 10°C, ot okoio -10°C mo okomno 10°C, ot
okouio 0°C o oxono 10°C, ot okojio -20°C mo okojo 0°C, ot okono -20°C go okono -10°C unu
or okono -10°C mo oxomo 0°C. B HEKOTOpPBIX BapuUaHTaX OCYILIECTBIIEHUS TeEMIEpaTypa
pacTBopHTENs cocTaBisieT oT 0koJio -10°C no okoso 10°C.

B HEKOTOpBIX BapHaHTaX OCYINECTBJIEHUS TEMIepaTypa PpacCTBOPHUTENs, HaIpUMeEp
aTUjaLerarTa, cocrasiisieT okoyo -20°C, okoio -15°C, okono -10°C, okoiyo -5°C, okono 0°C,
okono 5°C wmmm okono 10°C. B HekoTOphIX BapWaHTaxX OCYINECTBJICHHUS TeMIEpaTypa
pacTtBopurens coctasisieT okoyio 0°C.

B pasnuyHBIX BapuaHTaxX OCYIIECTBJICHUsS] KpUCTaJuIM3auus coenuHeHus Gpopmyisl (V)
U3 CMecH, BKJIIoUarotei coequHerne Gopmyist (V), STHIALETAT U BOAY, BKIIOYAET:

(1) oxnakienne cmeck ot nepsoii Temnepatypsi (T') 1o Bropoii Temmeparypsr (T7), rie
T! cocrasnsier okono 50°C, T cOCTaBISET OKOJIO 22°C, u cMechb OXJaXKOalT OT T' no T? co
ckopocThio okojio 11°C/yac;

(2) BoiIepxkuBanKe coenuHenns popmyist (V) mpu T? B TeueHue mo MeHbiueil Mepe 6
4JacoB,

(3) oxnaxnenne coenuuenns Gopmyist (V) or T2 1o Tpetseii Temmeparypsi (T°), rae T°
cocrasisier okono 0°C, i cmech oxnaxaaror ot T2 1o T° co ckopocTbio okono 11°C/uac; u

(4) BbiepxkuBanue coenuuenns popmyist (V) mpu T° B TeueHue Mo MeHbluei Mepe 6
YacoB,

C MOJIyYeHHEM, TAKIM 00pa30M, KPUCTAILTHUYECKON (hopMbl coennHeHus popmyiiel (V).

Cnenyer mnoHHMMAaTh, YTO YCIOBHS (HAmpuUMep, TEMIIEpaTyphl), BPEMs, BHECEHUE
3aTpaBKH, KOJHMYECTBA, COCAMHEHUS W Jpyrue TmapameTpbl W/WIN TePeMEHHBbIe IS
KPUCTALTH3ALMH coenrHeHus popmyiiel (V), Kak ONMUCAHO B HACTOSALICH 3asBKE, MOTYT OBITh B
paBHOH CTENMeHH TNPUMEHHUMBI HEMOCPENCTBEHHO K OINHCAHHOMY BBIIIE  MPOLECCY
KPHUCTAJUTH3ALMH, €CITH HHOE HE YKA3aHO WJIM HE CIIeNyeT U3 KOHTEKCTa (HanmpuMep, YCIOBUS HIIH
napameTpbl BBIXOAST 32 MpPEAeNbl 3HAYEHUH WM AMAra30HOB B BBIIIEONHUCAHHOM IIPOLIECCE
KPHUCTAJTH3ALHN).

B HeKOTOpBIX BapHaHTax OCYINECTBJICHUS KpHUCTajuindeckas (opma coenquHeHus
dopmyibl (V), monyueHHasi JIOObIM U3 CIOCOOOB KPUCTAJLIM3ALMH, OMHCAHHBIX B HACTOSIIEH
3asiBKe, MOXKET MPENCTaBJsITh COOOM KpHCTAUINYecKyto ¢opMy coenuHeHHs: Gopmyibel (V),

OXapaKTEepU30BAHHYIO B HACTOALIEH 3asBKe, HalpuMep, HAa OCHOBAaHUM PEHTTE€HOBCKOM
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NOPOILIKOBOH AudpakTorpaMMbl HIJIM TNMUKA(ITUKOB) W/WJIM APYTHUX XapaKTEPHBIX CBONCTB
KPUCTAITNUECKOH (POpMBI OEMITEI0EBON KUCIIOTHI.

B HEKOTOpbIX BapuaHTAaX OCYINECTBJIEHHS YUCTOTA KPHUCTAJUTHYECKOH (OPMBI
coenuHeHus1 popmyiel (V), TOMy4eHHON JIOOBIM M3 CIIOCOOOB KPHUCTAJUIU3ALMU, OMHCAHHBIX B
HACTOsIIIEH 3asiBKE, COCTaBIsieT Oojiee yeM okoJio 85%, Oonee uem okono 90%, OGonee yeM OKOJIO0
95%, Gosiee yem 0k0JI0 96%, Gonee yem okoj0 97%, Oonee yem okojio 98%, Oosee yeM OKOJIO
99%, Oonee uem okoiio 99,1%, Gonee yem okoso 99,2%, Gosee yeM 0koja0 99,3%, Oosee uem
ok0Ji0 99,4%, Oonee yem okosno 99,5%, Gonee yem okojo 99,6%, Oosee yem okono 99,7%,
oonee yeM oko0J10 99,8%, Gosiee uem 0koJI0 99,85%, Oosee ueM 0koa0 99,9%, Gosiee YeEM OKOJIO
99,95% wunu Oonee 4yem okoyo 99,98% wmacc. oT oOmIeil MacChl KPUCTAJUTMYECKOW (POPMBI
coennHenus popmysl (V).

IlepexkpucTajn3zauus KPUCTAJLINYECKOi (hopmbl coennnenusi popmyasbi (V)

B pasnuuHBIX BapHaHTaxX OCYILIECTBJCHUS, HA CTaaAud (€), OYHCTKA COEIUHEHHs
dbopmybl (V) BKIFOYAaET OHY WM HECKOJBKO MEPEKPUCTAIUTH3AINN KPUCTAITHIECKONH (POPMBI
coennaeHust dopmynsl (V) ¢ monmydeHueM (apMaleBTHUECKOTO BELIECTBA, BKIFOYANOLIETO
OYHINEHHOE KOJMYECTBO coenrHeHus popmysl (V).

B HeKkOTOpBIX BapuaHTaX OCYLIECTBIECHUS OFHA WJIM HECKOJIbKO MEePEKPHUCTAILTH3ALHNNA
KPHUCTATHUECKOH (HopMbl coenrHeHus popmyibl (V) BKITIOYAET:

(1) pacTBOpeHHME KpuUCTaJUTMYECKOro coenuHeHust ¢opmynsl (V) B OZHOM WM
HECKOJIbKUX PaCTBOPHUTENISIX, C 00pa30BaHUEM, TAKUM 00pa3oM, CMeECH;

(2) oxnakieHne cMecH oT repBoii Temnepatypsi (T') 1o Bropoii Temmeparyps (T7), re
T! cocrasnsier ot okono 40°C o okouo 65°C, T? cocrapnsieT oT 0kojio 20°C 10 OKOJO 40°C, n
cmech oxnaxaor ot T' 0 T co CKOpOCThIO 0T 0K0JI0 3°C/yac no okoso 11°C/uac;

(3) BBIIEpKUBAHHUE CMECH IIPU T? B TeueHHe 10 MeHbLIeii mepe 0,5 yaca;

(4) HarpeBaHue cMeCHU OT T? 1o TPEeThel TeMreparypsl (T%), rme T cocTasisieT OT OKOJIO
30°C no okomso 50°C, u cMech HarpeBaroT OT T? 1o T co CKOPOCTBIO OT 0K0JI0 3°C/4ac 10 OKOJIO
11°C/uac;

(5) BoimepxuBanne cMecu pu T° B TedeHe 10 MeHbIel Mepe 0,5 yaca;

(6) oxnakneHue CMecu OT T no YETBEPTOU TEMIEPATYPHI (T4), roe T* cocrasiser or
0k0110 25°C 10 okono 40°C, u cmech oxuaxnaor or T° xo T* co CKOPOCTBEO OT OkoJI0 3°C/uac
10 ok0j0 11°C/uac;

(7) BoimepxuBanne cMecu npu T B Teuenne o MeHbIeii Mepe 0,5 aca;

(8) oxnaxxaenue cmecu ot T! 1o msrroii Temmepatypst (T°), rae T° coCTaBseT OT OKOJIO -
10°C no oxono 10°C, u emech oxaaxaaror ot T! no T° co CKOpPOCTBIO OT okoyio 3°C/gac mo
okono 11°C/uac; u

(9) BoimepxuBanne cMecu pu T° B TedeHne o MeHbLIe Mepe 0,5 daca,

TakUM 00pa3oM NOJy4arT (HapMaLeBTUYECKOE BEINECTBO, BKJIOYAIOIIEE OYUIIEHHOE
KOJINYECTBO KPUCTAIUINYECKOH (popMbl coenuHerus popmydsl (V).

B HEKOTOpBIX BapuaHTax OCYIIECTBJICHUS HAa CTaIUM nepekpuctaumsanuu (1) onus nnm

HECKOJIbKO PAaCTBOpPUTENEH BKIKOYAKOT OSTUJALleTaT U BOAy. B  HEKOTOpBIX BapuUaHTax



53

OCYIIECTBJICHUS] OWH HJIK HECKOJIbKO PACTBOPHUTENICH MPENCTABIISIIOT COOOM STUIIALIETAT U BOAY.

B HekoTOphIX BapuaHTaX OCYIIECTBICHHs Ha CcTaauu nepekpucrammmsauuu (1)
KOJIMYECTBO ATUJIALIETaTa B CMECH COCTABJISIET OT OKOJIO 2,5 KI/KT 10 OKOJO 3,3 KI/KT, OT OKOJIO
2,7 xr/kr no okoyio 3,3 Kr/kr, oT okojio 2,9 Kr/kr go okono 3,3 Kr/kr, ot okoyo 3,1 Kr/kr mo
OKO0JIO 3,3 KI/KT, OT OKOJIO 2,5 KI/KT 10 0KoJO 3,1 KI/KT, OT OKOJIO 2,5 KI/KT A0 OKOJO 2,9 KI/KT,
OT OKOJIO 2,5 KI/Kr 10 okoJio 2,7 KI/KT, OT OKoJio 2,7 KI/KT 10 0kojio 3,1 KI/Kr, oT okojo 2,7
KI/KT 10 OKOJIO 2,9 KI/KT WM OT OKOJio 2,9 KI/KT A0 OKojo 3,1 KI/Kr, B pacyere Ha Maccy
JTUJalleTaTa HAa KHWJIOTPAMM KPHUCTAJIM4eckoro coenuHeHusi gopmynsr (V). B HekoTOpbIX
BapHaHTaX OCYILIECTBJIIEHUs Ha CTaauM mnepekpuctauimzanuu (1) KOJUYeCTBO dTHiALIETaTa B
CMECH COCTAaBJISIET OT OKOJIO 2,5 KI/KT 10 OKOJIO 3,3 KI/KT, B pacdyeTe Ha MacCy 3THJIaLeTaTa Ha
KWIOTpaMM  KpHCTaJTHYecKkoro coenuHeHust Qopmynbl (V). B HEKOTOpPBIX BapuUaHTax
OCYIIECTBJICHUS] HAa CTaauu mnepekpucraumsanuu (1) KOJUYeCTBO STHNALIETATA B CMECU
COCTaBJIIET OT OKOJIO 2,7 KI/Kr ;10 okojo 3,1 KI/Kr, B pacdyere Ha MacCy 3THJIaleTara Ha
KWJIOrPaMM KPUCTAJUTNYECKOTo coennHeHust popmyasl (V).

B HekoTOpbIX BapuaHTaX OCYIIECTBJICHHs Ha CTaauu nepekpuctammusanuu (1)
KOJIMYECTBO STUJIAIIETATA B CMECH COCTABJISIET OKOJIO 2,5 KI/KT, OKOJIO 2,7 KI/KT, OKOJIO 2,9 KI/KT,
okono 3,1 kr/kr wiam okoyno 3,3 KI/Kr, B pacyere Ha MacCy JTUJAleTaTa Ha KHJIOTPamMm
KpUCTAJUTHUECKOro coenuHeHus: Gopmyisl (V). B HEKOTOpPBIX BapuUaHTax OCYIIECTBJICHUS Ha
cTanuu nepekpucraumszannd (1) KoamuecTBo STuianerata B CMECH COCTABJIISIET OKOJIO 2,9 KI/KT,
B pacyeTe Ha MacCy 3THJIALIETaTa Ha KIJIOTPAMM KPUCTAJLUTHIECKOro coenunenus: popmysl (V).

B HekoTOpBIX BapuaHTaX OCYLIECTBIEHMs HA CTaauu NepeKkpucramsanuu (2) T!
coctasiyisieT oT okoJjio 40°C no okono 65°C, ot okono 45°C no okomno 65°C, ot okono 50°C no
okoJio 65°C, ot okoJio 55°C no okono 65°C, ot okoso 60°C go okoso 65°C, ot okoso 40°C mo
okoJjio 60°C, ot okosio 40°C no okojio 55°C, ot okono 40°C o okojno 50°C, ot okono 40°C no
okoJi0 45°C, ot okoiso 45°C no okojo 60°C, ot okono 45°C no okono 55°C, ot okono 45°C no
okou1o 50°C, ot oxom0 50°C mo okojo 60°C, ot okono 50°C mo oxono 55°C unu ot okojo 55°C
10 okojio 60°C. B HEKOTOPBIX BapUaHTAaX OCYIIECTBJICHHUS Ha CTaaUH MepeKpuctaumsanun (2)
T' cocrasusier ot okono 40°C 10 okono 65°C. B HEKOTOPHIX BAPHAHTAX OCYIIECTBICHHS HA
craann nepexpucraumsamn (2) T' cocraBisier ot okono 50°C 1o okomno 60°C.

B HekoTOphIX BapuaHTaX OCYLIECTBICHHMS HA CTaauu Mepekpucraum3anuu (2) T!
cocrasjisieT okoJio 40°C, okono 45°C, okoso 50°C, okomno 55°C, okono 60°C unu okoso 65°C. B
HEKOTOPBIX BapHAHTaX OCYILIECTBJICHUS Ha cTaauu nepekpucraumsammu (2) T ' cocraBmser
okoo 55°C.

B HekoTOpBIX BapuaHTaX OCYLIECTBICHHMS HA CTaauu Nepekpuctaum3anuu (2) T
coctasiisieT oT okojio 20°C nmo okomno 40°C, ot okono 25°C no okomno 40°C, ot okono 30°C no
okouio 40°C, ot okouio 35°C no okoiso 40°C, ot okoso 20°C go okoso 35°C, ot okono 20°C mo
okouio 30°C, ot okoyio 20°C no okouso 25°C, ot okoso 25°C go okoso 35°C, ot okono 25°C mo
okono 30°C unu ot okoso 30°C go okono 40°C. B HEKOTOPBIX BapuaHTax OCYILECTBIIEHUS Ha
craanu nepexpucrammsamin (2) T- cocraBsier ot okono 25°C 1o oxono 35°C.

B HekoTOpBIX BapuaHTaX OCYIIECTBJICHHS Ha CTaAuM mepekpucrammusauuu (2) T!
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cocrasJsieT okoso 20°C, okono 25°C, okono 30°C, okono 35°C unu okoso 40°C. B HeKoTOpBIX
BapHaHTaX OCYIIECTBJIICHUS HA CTalU1 MePEKPUCTAILIN3ALNH (2) T' cocrasmsier okono 30°C.

B HekoTOpBIX BapuaHTaxX OCYIIECTBJCHUS Ha CTaJAUM TMEepeKpHucTaiu3anuu (2) cMech
oxnaxzaror ot T' 10 T? co ckopocThio 0T 0Kono 3°C/uac 1o okono 11°Cluac, ot okono 5°C/uac
no okoyio 11°C/uac, ot okono 7°C/gac mo okxono 11°C/gac, ot okono 9°C/dac g0 OKOJO
11°C/uac, ot okono 3°C/gac no okojo 9°C/uac, ot okono 3°C/ygac 1o okojo 7°C/4ac, oT OKOJIO
3°C/uac mo okono 5°C/gac, ot okojo 5°C/ygac go oxoyo 9°C/4gac, ot okosno 5°C/yac 10 OKOJIO
7°C/4ac unu ot okojio 7°C/uac 1o okojo 9°C/uac. B HEKOTOPBIX BapHaHTaX OCYINECTBJICHHUS Ha
CTaauu MepeKkpucTauim3auu (2) cMech OXJAKIAAIT OT T' mo T co CKOPOCTBIO OT OKOJIO
3°C/qac no oxomo 11°C/gac. B HEKOTOpBIX BapuaHTaX OCYILIECTBICHHS Ha CTaJuu
nepekpucTaLsanun (2) cMech oxnakaaoT or T 1o T? co ckopocThio oT okono 5°C/dac 1o
okoJ10 7°C/uac.

B HekoTOpBIX BapuaHTaX OCYIIECTBJEHUS Ha CTaIud MepeKkpucTausanuu (2) cMech
oxnaxnaor ot T' 1o T? co ckopocTeio okosio 3°C/uac, okono 4°C/gac, okono 5°C/gac, okoo
6°C/4ac, okono 7°C/uac, okono 8°C/uac, okoso 9°C/uac, okono 10°C/uac unu oxoso 11°C/4ac.
B HekOTOpBIX BapuaHTaX OCYIIECTBICHHMsS Ha CTaAuU Mepekpucraumsanud (2) cmech
oxnaxzatot o T' 1o T2 co ckopocTbio 0koio 5°C/uac, okono 6°C/4ac wim okoso 7°Cluac.

B HekoTOpBIX BapuaHTaX OCYIIECTBJEHUS Ha CTaauu Mepekpuctammzanuu (3) cmech
BBIIEP>KUBAKOT IIPU T? B TeueHHE TIO MEHbLIEH mepe 1 gaca, 1,5 yacos, 2 yacos, 2,5 4acos, 3
4acoB, 3,5 4acoB, 4 4acos, 4,5 Jacos, 5 4acos, 5,5 yacos, 6 4acoB, 6,5 4acoB, O MEHbILIEN Mepe
7 yacoB, O MeHbLIENH Mepe 7,5 4acoB, IO MEHbIIEN Mepe 8 4acoB, O MEHbIIEH Mepe 8,5 4acos,
[0 MEHbLIEH Mepe 9 4acoB, 0 MeHblIen Mepe 9,5 wacoB unu o Menbwen mepe 10 gacos. B
HEKOTOPBIX ~BapHaHTaX OCYILIECTBJICHUS Ha CTaguu nepekpucrausamuun  (3) cMmech
BBIIEPKUBAIOT IIPU T? B TeueHHe IO MeHbIIIeii Mepe 2 4acos.

B HekoTOpBIX BapuaHTaX OCYLIECTBJCHUS Ha CTaIuu TNepeKkpuctaumsanuu (3) cMech
BBIIEPKUBAIOT TPU T’ B Teuenue He Gonee 1 4aca, He Gonee 1,5 uacoB, He Gojee 2 YaCOB, He
oounee 2,5 yacos, He OoJiee 3 yacoB, He Oosee 3,5 yacos, He Oosee 4 yacos, He Oosee 4,5 4acos,
He Oosee 5 yacos, He Oosee 5,5 yacos, He Oosiee 6 yacoB, He Oosee 6,5 yacos, He Oojiee 7 4acos,
He Oosnee 7,5 yacos, He Oosiee 8 yacoB, He Oosee 8,5 uacos, He Oonee 9 yacos, He Oonee 9,5
yacoB, He Oosee 10 uacos, He Oonee 10,5 yacos, He Oojnee 11 uacos, He Oosee 11,5 yacos, He
bonee 12 vacos, He Oonee 16 vacos, He Oonee 20 yacos win He Oosiee 24 yacoB. B HEKOTOpPBIX
BapHUaHTaX OCYINECTBJIEHUS] HA CTAJUU MEPEeKPUCTATH3aIiK (3) CMECh BBIAEPIKUBAIOT MPH T’ B
TeueHue He OoJiee 2 4acoB.

B HekoTOphIX BapuaHTaX OCYIIECTBJIEHUS HA CTaAWM Nepekpuctammsanuu (4) T
cocrtasjisieT ot okojo 30°C mo okoiyo 50°C, ot okoso 35°C mo okoso 50°C, ot okono 40°C nmo
okouio 50°C, ot okoiio 45°C no okoso 50°C, ot okoso 30°C go okoso 45°C, ot okoso 30°C mo
okouio 40°C, ot okoiio 30°C no okouso 35°C, ot okoso 35°C go okoso 45°C, ot okoso 35°C mo
okono 40°C unu ot okojo 40°C go okono 45°C. B HEeKOTOPBIX BapuaHTax OCYILECTBJIEHUS Ha
craanu nepexkpucrammsamnin (4) T? cocrasmser ot okono 30°C 10 okono 50°C. B HeKkoTopsIx

3
BapHaHTaX OCYLIECTBJICHHs Ha cTanuu nepekpucrammsauuu (4) T cocrasmsier ot okojo 35°C
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1o okoJio 45°C.

B HekoTOphIX BapuaHTaX OCYIIECTBJIEHUS Ha CTaAWH Nepekpuctamsanuu (4) T
cocrasJsieT okoso 30°C, okono 35°C, okono 40°C, okono 45°C unu okosyio 50°C. B HeKOTOpBIX
BapHaHTaX OCYIIECTBJIICHUS HA CTaIU1 MePEeKPUCTAIIN3ALUH (4) T? cocrasmsier okono 40°C.

B HekoTOphIX BapuaHTaxX OCYINECTBICHHS HA CTaJAUU MEpeKpUcCTALIH3aluu (4) cMech
narpesarot ot T 10 T> co ckopocTbio 0T okono 3°C/uac 1o okono 11°C/uac, ot okono 5°C/uac
no okono 11°C/uac, or okojo 7°C/uac mo okoso 11°C/ugac, or okojo 9°C/dac 10 OKOJIO
11°C/uac, ot okono 3°C/4gac no okono 9°C/4ac, ot okono 3°C/uac o okono 7°C/yac, OT OKOJIO
3°C/uaac mo okoso 5°C/gac, ot okojo 5°C/yac no okono 9°C/yac, or okojo 5°C/4ac 10 OKOJO
7°C/4ac unm ot okojo 7°C/uac 1o okojo 9°C/yac. B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS HA
CTajnu nepexprcTaLsanin (4) cMech HarpesatoT ot T 10 T co CKOPOCTHIO OT 0Koo 3°C/uac
1o okoJyio 11°C/4ac. B HEKOTOpPBIX BapHaHTaX OCYIIECTBIIEHUS HA CTaIUU TMEePEKPUCTAIITH3ALINH
(4) cmeck HarpesaroT ot T~ 10 T co ckOpocThIO OT 0KONIO 5°C/uac 10 okono 7°C/uac.

B HekoTOphIX BapWaHTaxX OCYINECTBICHHS HAa CTAJAWH MEepeKpucTauIm3anuu (4) cMmech
HArpeBaroT OT T? no T° co ckopocTrio okosio 3°C/uac, okomno 4°C/uac, okojno 5°C/gac, okoJo
6°C/4ac, okono 7°C/uac, okono 8°C/uac, okono 9°C/uac, okono 10°C/uac umu oxoso 11°C/4ac.
B HEeKOTOpBIX BapuaHTaX OCYIIECTBIICHHS HAa CTAANH MepeKpucTaun3annn (4) CMeCh HarpeBaroT
ot T? 10 T co ckopocTbio 0KoNo 5°C/uac, okouo 6°C/uac mnu okono 7°C/yac.

B HekoTOphIX BapWaHTaxX OCYINECTBJCHHS HAa CTaJAUU MepeKpucraumsanuu (5) cMmech
BBIIEPKUBAIOT IIPU T® B TedeHue MO MeEHbIICH mepe 1 gaca, 1,5 gacos, 2 4gacos, 2,5 4acos, 3
4acoB, 3,5 4acos, 4 4acos, 4,5 Jacos, 5 4acos, 5,5 yacos, 6 4acoB, 6,5 4acoB, IO MEHbILIEN Mepe
7 4yacoB, 1O MeHbLIEH Mepe 7,5 4acoB, O MEHbIIEN Mepe 8 4acoB, O MEHbIIEH Mepe 8,5 4acos,
10 MeHblIeH Mepe 9 vacos, o MeHblIeH Mepe 9,5 yacoB unu no MeHbuie mepe 10 yacos. B
HEKOTOPBIX BapUAHTaX OCYINECTBJIEHHS Ha CTaAuM mepekpucraumzanuu (5) cmech
BBIIEPKUBAIOT IIPU T® B TeueHne o MeHbIIeii Mmepe 1 yaca.

B HekOTOpBIX BapHaHTaxX OCYINECTBJCHHUS Ha CTaJAWM MepeKkpucTamiusanuu (5) cMech
BBIIEPKUBAIOT TIPU T B Teuenue He Gonee 1 yaca, He Gomee 1,5 uacoB, He Gojee 2 YaCOB, He
Oounee 2,5 yacos, He OoJiee 3 yacoB, He Ooiee 3,5 yacos, He Oosee 4 yacos, He Oosee 4,5 4acos,
He Oosee 5 yacos, He Ooee 5,5 yacos, He Oosee 6 yacoB, He Oosee 6,5 yacos, He Oojiee 7 4acoB,
He Oojnee 7,5 yacos, He OoJyiee 8 yacoB, He Oosee 8,5 yacos, He Oonee 9 yacos, He Oogee 9,5
yacoB, He Oosee 10 uacos, He Oonee 10,5 yacos, He Oojnee 11 uacos, He Oosee 11,5 yacos, He
Oonee 12 yacos, He Oonee 16 yacoB, He Oosiee 20 yacoB uiu He Oojiee 24 4acoB.

B HekoTOphIX BapuaHTaX OCYIIECTBJIEHUS HA CTaAWM Nepekpuctammsanuu (6) T
coctasjisieT oT okojo 25°C mo okoiso 40°C, ot okono 30°C mo okoso 40°C, ot okono 35°C nmo
okoJio 40°C, ot okomo 25°C no okono 35°C, ot okono 25°C no oxono 30°C wmm ot okomno 30°C
1o okojo 35°C. B HEKOTOPBIX BapHaHTAaX OCYIIECTBJICHUS Ha CTaaUH NepeKkpucraumsanun (6)
T* cocrasmsier ot okono 25°C 10 okono 40°C. B HEKOTOPHIX BAPHAHTAX OCYIIECTBICHHS HA
craaun nepexpucrammsamin (6) T* cocrasmser ot okono 30°C o oxomo 40°C.

B HekoTOphIX BapuaHTaX OCYIIECTBJIEHUS HA CTaAWM NepeKkpucramsanuu (6) T!

cocrasisieT okojo 25°C, okxono 30°C, okono 35°C unu okono 40°C. B HEKOTOpBIX BapHaHTaxX
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OCYIIECTBJICHUS Ha CTAJNH MepeKprcTaum3anuu () T* cocrasmsier okono 35°C.

B HekoTOphIX BapwaHTaX OCYINECTBICHHsS HA CTaJAUU MepeKkpuctaumsanuu (6) cMmech
oxnaxzatot or T° 1o T* co ckopocTbio ot okono 3°C/uac 1o okono 11°C/uac, ot okono 5°C/uac
no okoyio 11°C/uac, ot okono 7°C/gac mo oxono 11°C/uac, ot okono 9°C/dac g0 OKOJO
11°C/uac, ot okono 3°C/4ac no okojo 9°C/4ac, ot okono 3°C/yac mo okono 7°C/gac, OT OKOJIO
3°C/uac mo okono 5°C/gac, ot okojo 5°C/gac go okoyo 9°C/4gac, ot okoso 5°C/yac 10 OKOJIO
7°C/aac unu ot okono 7°C/4yac 1o okoino 9°C/dac. B HEKOTOpPBIX BapHaHTax OCYLIECTBJICHHS HA
CTaguu mepekpuctaumsanuu (6) cMech OXJAKIAIOT OT T mo T* co CKOPOCTBIO OT OKOJIO
3°C/qac no oxomo 11°C/gac. B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHS Ha CTaJuu
nepekpucTausanun (6) cMech oxmakaaot or T° g0 T* co ckopocTbio ot okono 5°C/uac 1o
okoJ10 7°C/uac.

B HekoTOphIX BapWaHTaX OCYINECTBJECHHS Ha CTaJAUU Mepekpucraumsanuu (6) cMech
oxnaxnaor ot T° o T co ckopocThio okosio 3°C/uac, okono 4°C/gac, okono 5°C/gac, okoyo
6°C/uac, okono 7°C/uac, okono 8°C/uac, okono 9°C/uac, okono 10°C/uac umu oxoso 11°C/4ac.
B HekoTOpBIX BapuaHTaX OCYLIECTBICHUS Ha CTaguu mepekpucraumsanuu (6) cMech
oxnaxnarot ot T° 1o T* co ckopocTsio okomo 5°C/uac, okono 6°C/uac wim okono 7°Cluac.

B HekoTOphIX BapWaHTaxX OCYIIECTBICHHS Ha CTaaAuM nepekpucraumzanuu (7) cMech
BBIIEPKUBAIOT IIPU T* B TeueHne MO MeHbLIEH mepe 1 gaca, 1,5 yacos, 2 yacos, 2,5 4acos, 3
4acoB, 3,5 4acos, 4 4acos, 4,5 Jacos, 5 4acos, 5,5 yacos, 6 4acoB, 6,5 4acoB, IO MEHbILEH Mepe
7 4yacoB, O MeHbLIEH Mepe 7,5 4acoB, IO MEHbIIEN Mepe 8 4acoB, MO MEHbIIEH Mepe 8,5 4acos,
0 MeHbLIEH Mepe 9 4acoB, o MeHblen Mepe 9,5 wacoB unu no Menbwen mepe 10 gacos. B
HEKOTOPBIX BAapUAHTaX OCYIIECTBJIEHHs Ha Ccraauu nepekpucraumszanun (7) cMmech
BBIIEPKUBAIOT MTPH T B TeueHue MO MeHbLIEH Mepe 2 4acoB.

B HekoTOpBIX BapHaHTaxX OCYINECTBJEHHsS Ha CTaaAWM mepekpuctaummzanuu (7) cMmech
BBIIEPKUBAIOT TPU T* B Teuenue ne Gonee 1 yaca, He Oojiee 1,5 yacos, He Oojiee 2 4acoB, HE
oounee 2,5 yacos, He OoJiee 3 yacoB, He Oosee 3,5 yacos, He Oosee 4 yacos, He Oonee 4,5 yacos,
He Oosee 5 yacos, He Oojsee 5,5 yacos, He Oosiee 6 "yacoB, He Oosiee 6,5 yacoB, He OoJiee 7 4acoB,
He Oojee 7,5 yacos, He Oosiee 8 yacoB, He Oosee 8,5 yacos, He Oonee 9 yacos, He Oojee 9,5
yacoB, He Oosnee 10 gacos, He Oonee 10,5 yacos, He Oojnee 11 uacos, He Oosee 11,5 yacos, He
Oonee 12 yacos, He Oosee 16 yacos, He Oonee 20 yacos unu He Oosee 24 4acos.

B HekoTOphIX BapuaHTaX OCYIIECTBJIEHUS HA CTaAuM Nepekpuctammsanuu (8) T
cocrtasjisieT oT okoJio -10°C go okosio 10°C, ot okoio -5°C mo okoyo 10°C, ot okojyo 0°C nmo
okosio 10°C, ot okojo 5°C mo okojo 10°C, ot okono -10°C mo okoso 5°C, ot okojo -10°C no
okosio 0°C, ot okojo -10°C go okoiso -5°C, ot okojo -5°C go okoso 5°C, ot okomao -5°C go
okono 0°C umm ot okono 0°C no oxono 5°C. B HEKOTOpPBIX BapuUaHTaxX OCYILIECTBJICHUs Ha
craannu nepekpucranmmsammn (8) T cocrasiser ot okoio -10°C 10 okono 10°C. B HeKOTOPBIX
BapHaHTaX OCYIIECTBJICHHs Ha CTAJANH MEePEKPUCTAILTU3AIINH (8) T° cocrasisier ot okoso 0°C 10
okojio 10°C.

B HekoTOpBIX BapuaHTaX OCYIIECTBJIEHHUS Ha CTaAuH Nepekpucramsanuu (8) T

cocrasJsieT okouio -10°C, okono -5°C, okono 0°C, okoso 5°C unu okono 10°C. B HeKOTOpBIX
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BapHaHTaX OCYIIECTBJICHUS HA CTalUU MepeKpucTaIN3auu (8) T® cocrasmsier okono 5°C.

B HekoTOpBIX BapuaHTaX OCYIIECTBJEHUS Ha CTaauu Mepekpuctammzanuu (8) cmech
oxnaxzarot ot T* 10 T co ckopocThio 0T 0kono 3°C/uac 1o okono 11°Cluac, ot okono 5°C/uac
no okoyio 11°C/uac, ot okono 7°C/gac mo oxono 11°C/uac, ot okono 9°C/dac g0 OKOJO
11°C/uac, ot okono 3°C/4gac no okojo 9°C/4dac, ot okono 3°C/uac mo okono 7°C/gac, OT OKOJIO
3°C/uac mo okono 5°C/gac, ot okojo 5°C/gac go okoyo 9°C/4gac, ot okoso 5°C/yac 10 OKOJIO
7°C/aac unu ot okono 7°C/4yac 1o okoino 9°C/dac. B HEKOTOpPBIX BapHaHTax OCYLIECTBJICHHS HA
CTaguu mepekpuctaumsanuu (8) cMech OXJaKIAIOT OT T mo T co CKOPOCTBIO OT OKOJIO
3°C/qac no oxomo 11°C/gac. B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHs Ha CTaJuu
nepekpucraumsaun (8) cmech oxmaxaaot or T 1o T° co ckopocTbio ot okono 5°C/uac 1o
okoo 7°C/4ac.

B HekoTOpBIX BapHaHTaX OCYIIECTBJEHUS Ha CTaauu Mepekpuctammzanuu (8) cmech
oxnaxnaor ot TY 1o T° co ckopocThio okosio 3°C/uac, okono 4°C/gac, okono 5°C/gac, okoyo
6°C/uac, okono 7°C/uac, okono 8°C/uac, okono 9°C/uac, okono 10°C/uac umu oxoso 11°C/4ac.
B HekoTOpBIX BapuaHTaX OCYIIECTBIEHHMs Ha CTaauud Mepekpucraumsanud (8) cmech
oxnaxnarot ot T* 1o T co ckopocTsio okomo 5°C/uac, okono 6°C/4ac wim okono 7°Cluac.

B HekoTOpBIX BapuaHTaX OCYIIECTBJEHUS Ha CTamuu mepekpuctammzanuu (9) cmech
BBIIEPKUBAIOT IIPU T B TeueHHE TIO MEHbLIEH mepe 1 gaca, 1,5 yacos, 2 yacos, 2,5 4acos, 3
4acoB, 3,5 4acos, 4 4acos, 4,5 Jacos, 5 4acos, 5,5 4acos, 6 4yacos, 6,5 4acoB, IO MEHbIIEN Mepe
7 4acoB, O MeHbLIEH Mepe 7,5 4acoB, IO MEHbIIEH Mepe 8 4acoB, MO MEHbIIEN Mepe 8,5 4acos,
[0 MeHbLIEH Mepe 9 4acos, o MeHblen Mepe 9,5 wacoB unu no Menbwen mepe 10 gacos. B
HEKOTOPBIX ~BapHaHTaX OCYLIECTBICHHs Ha CTaauu mnepekpucrauimzauuu  (9) cmech
BBIIEPKHBAOT P T° B TEUEHHE [0 MEHbIIeH Mepe 4 4acoB.

B HekoTOphIX BapuaHTaX OCYLIECTBJCHUS Ha CTaguu mnepekpuctammzauuu (9) cmech
BBIIEPKUBAIOT MIPU T B Teuenue ne Gosee 1 yaca, He Oojiee 1,5 yacos, He Oojiee 2 4acoB, HE
oounee 2,5 yacos, He OoJiee 3 yacoB, He Oosee 3,5 yacos, He Oosee 4 yacos, He Oonee 4,5 4acos,
He Oosee 5 yacos, He Oojsee 5,5 yacos, He OoJiee 6 yacoB, He Ooee 6,5 yacoB, He Oojiee 7 Yacos,
He Oojiee 7,5 yacos, He Ooisiee 8 yacoB, He Oosee 8,5 yacos, He Oojee 9 yacos, He Ooyee 9,5
yacoB, He Oosnee 10 gacos, He Oonee 10,5 yacos, He Oojnee 11 uacos, He Oosee 11,5 yacos, He
Oonee 12 yacos, He Oosee 16 yacos, He Gonee 20 yacos uau He Oosee 24 4acoB.

B HeKOTOpBIX BapMaHTax OCYIIECTBJIEHHUS MMEPEKPUCTAIUTU3AIINS COeTUHEHHsT (POPMYJIbI
(V) DOmoMHUTENBHO BKIIFOYAET BHECEHHUE B CMECh B KaYECTBE 3aTPABKH HEKOTOPOTO KOJHYECTBA
KpucTayutueckoi Gopmel coenuaenust popmyaiel (V) mepen cragueil nepekpucraumzanun (2),
BO BpeMs CTaJMU TEpeKpucTaumm3aunu (2), BO BpeMs CTaAuM Nepekpuctauimsammu (3), Bo
BpeMs CTalH MepeKpucTauin3auuu (4), BO BpeMs CTaAuH NepekpucTaum3aimu (5), BO Bpems
CTaguM NepeKprucTa3anui (6), BO BpeMs CTauu nepekpucrau3anuu (7), BO BpeMs CTaAuu
nepekpuctamzaund (8), Bo Bpems craauu mnepekpucraumzanuu (9) wim 000l ux
KOMOMHALMH 111 OOJIerYeH s KPUCTAJUTM3aUU coequHeHus: popmyJiel (V).

Cnenyer mnoOHMMAaTh, YTO YCIOBHs (HAmpuUMep, TEMIIEPATyphl), BpeMs, BHECEHUE

3aTPaBKH, KOJMYCCTBA, COCAUHCHUA U [JpPyTrue IapamMeTphbl W/ 1au NEPEMCHHBIC IS
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KpUCTAJUTH3AIUH coenrHeHust Gopmyiibl (V), Kak OMICAHO B HACTOSIIIEH 3asiBKE, MOTYT OBITh B
PaBHOM CTEMEeH! MPUMEHHMBbI K TIePEeKPUCTAILTU3ALUN coequHeHust popmybl (V), eciiu HHOe He
yKa3aHO WU He ClIeAyeT U3 KOHTEKCTa, WM KaK YKa3aHO HUXKeE.

Hampumep, B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS MEPEKPUCTAILTH3ALUS COSTUHEHUS
dbopmysl (V) BKtouaeT QUIbTpaLMIO KpUCTAILIHUeCKOH Gopmel coequaenust popmyisl (V). B
HEKOTOPBIX BapUAHTAX OCYIIECTBIECHHS (PUIBTPALUS KPHUCTALUTHUECKOW (POPMBI COENUHEHHSI
dopmyasl (V) mpoucxonuT npu temreparype ot okoso -20°C go okoso 15°C, ot okoso -15°C
1o okoJio 15°C, ot okosio -10°C mo okono 15°C, ot okono -5°C mo okojo 15°C, ot okono 0°C
1o okoJio 15°C, ot okono 5°C mo okojo 15°C, ot okono 10°C go oxono 15°C, ot okojo -20°C
1o okojio 10°C, ot okojio -20°C mo oxogo 5°C, ot okoio -20°C mo okomno 0°C, ot okojio -20°C
1o okouo -5°C, ot okono -20°C mo okono -10°C, ot okoio -20°C mo oxono -15°C, ot okoJ0 -
15°C po okouso 10°C, ot okoino -15°C mo okono 5°C, ot okono -15°C go oxomno 0°C, oT 0koJIO -
15°C mo okousio -5°C, ot okono -15°C po okomno -10°C, ot okoso -10°C mo okoso 10°C, ot
okouio -10°C go oxono 5°C, ot okojo -10°C mo okoso 0°C, ot okoino -10°C go okogo -5°C, ot
okouio -5°C go okoyio 10°C, ot okono -5°C mo okono 5°C, ot okojo -5°C mo okojo 0°C, ot
okouio 0°C no oxono 10°C, ot okoyo 0°C go okoso 5°C unu ot okoyio 5°C mo okono 10°C. B
HEKOTOPBIX BapHAHTAX OCYIIECTBJICHUS (DUIbTPALUS KPHUCTAJUIMYECKOW (POPMBI COCHMHEHHSI
dbopmysl (V) npoucxoaut mpu Temmneparype ot okoso 0°C mgo okono 15°C.

B HekoTOphIX BapHMaHTaX OCYIIECTBJICHUS (UIBTPALUS KPUCTAUTHIECKOW (HOPMBI
coennHenust Gpopmynel (V) mpoucxomut npu temreparype okono -20°C, oxono -15°C, okouno -
10°C, okomo -5°C, oxonmo 0°C, okono 5°C, okono 10°C wunu okoso 15°C. B HekoTOphIx
BapUAHTaX OCYIIECTBIEHHs (QUIBTpPALsl KpUCTaIInueckon ¢popMel coenuHerus Gopmyisl (V)
MpoucxXoauT npu Temmeparype okosio 0°C, okono 5°C, okono 10°C unm okoso 15°C.

B HekOTOphIX BapHaHTaX OCYIIECTBJICHUS (PUIbTPALUS JOMOJHHUTEIBHO BKJIIOYAET
NPOMBIBKY. B HEKOTOpBIX BapHaHTax OCYILIECTBJICHUS TIPOMBIBKA BKJOYAET IPOMBIBKY
KpHUCTaTHUecKoit popmbl coenruenust popmyiisl (V) pactBopureneM. B HEKOTOPbIX BapHaHTax
OCYIIECTBJICHUS] TPOMbBIBKA BKJIFOYAE€T TPOMBIBKY KPHUCTAJUIMYECKOW (HOPMBI COETHMHEHMSI
dopmyisl (V) aLeTOHUTPUIIOM.

B HekOTOpBIX BapuaHTaX OCYIIECTBJICHHS MEPEKPUCTALTU3ALMNS COETUHEHUs (POPMYJIbI
(V) BrrO4aeT BbIIENEHUE KpHCTALTUUeCKor (opmbl coenmueHus dopmynsl (V) U3 cmecu
LHEeHTPU(YTrHPOBAHUEM.

B HekoTOphIX BapHWaHTaX OCYINECTBIEHHUS BbIACIEHUE KPHUCTAUTHYECKONW (HOPMBI
coenuueHus: Gopmysbl (V) HeHTpuyrupoBaHHEM IOMOJHUTENBHO BKJIFOYAeT MPOMBIBKY. B
HEKOTOPBIX BAPUAHTAX OCYILIECTBJIICHUS MPOMBIBKA BKJIFOYAET TMPOMBIBKY KPHUCTAJUIMYECKOM
dopmbl coenuuenust Gopmyisl (V) pactBoputenieM. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHHSI
MPOMBIBKA BKJIFOYAET TMPOMBIBKY KpPHCTAUTHYeCKo (opMbl coenuHeHust Gopmynbl (V)
AIIETOHUTPUJIOM.

B HekoTOphIX BapuUaHTaxX OCYIIECTBJCHHUS TeMIepaTypa PacCTBOPUTENS, HAIpPUMED
alETOHUTPUJIA, COCTaBJsieT OT 0koo -20°C no oxono 30°C, ot okono -10°C no okono 30°C, ot

okouio 0°C mo okomno 30°C, ot okoyio 10°C no okoiyio 30°C, ot okoio -20°C mo okomno 20°C, ot
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okou1o -20°C o okono 10°C, ot okojo -20°C no okoiao 0°C, ot okono -20°C mo okoso -10°C,
ot oko010 -10°C mo okoiso 20°C, ot okouso -10°C no okoiyo 10°C, ot okoio -10°C mo okomo 0°C,
ot okoJio 0°C mo okojio 20°C, ot okojio 0°C mo okoso 10°C mnu ot okosio 10°C mo okomo 20°C.
B HexkoTOpBIX BapHaHTax OCYLIECTBJIECHHS TEMIEpaTypa PacTBOPHUTENSI COCTAaBJIAET OT OKOJO
10°C no oxomo 30°C.

B HexkoTOpBIX BapHaHTax OCYILECTBJIEHUS TeMIlepaTypa pacTBOPUTENs, HaIpuUMmep
aleTOHUTpUJIa, coctasisieT okoso -20°C, okono -10°C, okono 0°C, okono 10°C, oxono 20°C
unn okoso 30°C. B HEKOTOpBhIX BapuaHTaX OCYIIECTBJICHHs TeMIepaTypa PacTBOPUTEIS
cocrasisieT okono 20°C.

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS MEPEKPUCTAIUIN3ALUS COSTUHEHUsT (HOPMYJIbI
(V) BKJIIOUAET CYIIKY.

B HEKOTOpBIX BapHaHTaX OCYINECTBJIEHHUs CYIIKAa BKJIIOYAET HArpeB KPUCTAJUTMYECKOH
dopmbl coenunerns Gopmyisl (V) 1o Temmneparypsl MeHee ueM okosio 85°C, MeHee 4eM OKOJIo
75°C, menee yeM okonio 65°C, meHee yeM okojio 55°C, meHee yeM okojio 45°C, MeHee 4eMm
okono 35°C unu MeHee 4yeM okojio 25°C. B HEKOTOpBIX BapuaHTax OCYLIECTBJIEHUS CTaaMs
CYLIKH BKJIFOUAET HArPeB KPUCTAILTHYECKON (hopMbl coearHeHus popmyibl (V) 10 TeMnepaTypbl
MeHee ueM okosio 85°C. B HeKOTOpBIX BapHaHTaxX OCYLIECTBJIEHUS CTaAMsl CYLIKH BKIIIOYAET
HarpeB KpUCTAJUINYECKOH popmbl coenuHenus popmydsl (V) 10 TeMepaTypbl MEHEE 4eM OKOJIO
45°C.

B HeKOTOpBIX BapuaHTaxX OCYLIECTBIEHUS OFHA WJIM HECKOJIbKO NepPEeKPHCTAILTH3ALHN
KpHUCTAITNUECKOH (opMmbl coennnenus popmysl (V) Bkmouaet 1, 2, 3,4, 5,6, 7, 8, 9 unu 10
MEePEKPUCTATUIU3ALINI.

B HekoTOpBIX BapuaHTax OCYLIECTBJIEHUS OHA WJIM HECKOJIbKO NepeKpHUCTaLTM3aLUH
KpucTajutnueckor popmel coenunenus popmysl (V) BKIIOYaeT:

(1) pacTBOpeHME KpHCTAJUIMYECKOro coeauHeHus ¢Gopmynsl (V) B OXHOM WM
HECKOJIbKUX PACTBOPHUTENSX, BKIOYAIOLIMX STHJIALETAT M BOAY, ¢ OOpa3oBaHUEM, TaKUM
oOpa3om, cMecH;

(2) oxmnaskaenne cmecH ot nepsoii Temnepatypsi (T') 1o Bropoii Temneparypsr (T7), rae
T! cocrasnser okono 55°C, T cOCTaBISET OKOJO 30°C, u cMech OXJIaXKOArOT OT T! 1o T? co
CKOPOCTBIO OT 0koJ10 5°C/uac o okono 7°C/yac;

(3) Beimep:kuBanue coenuneHust popmysnnl (V) npu T2 B TedeHue Mo MeHbIIEH mepe 2
YacoB,

(4) HarpeBaHue CMECH OT T* 1o TPeThEN TeMIepaTyphl (T3), rae T° cocTasisieT OKOJIO
40°C, u cmech HarpesaroT ot T 10 T° co ckopocThiO 0T oKoI0 5°C/uac 1o okomo 7°C/uac;

(5) BoimepxnBanne cMecu pu T° B TedeHue Mo MeHbLeH Mepe | yaca;

(6) oxnaxkaeHne cMecH OT T 1o YETBEPTOU TEMITEPATYPhI (T4), roe T cocrassier okoio
35°C, u cMech oxuaxarot ot T° g0 T co CKOpPOCTBIO OT 0K0JI0 5°C/9ac no okono 7°C/4ac;

(7) BoimepsxuBanue cMecH npu T4 B TeueHHe MO MEHbIIEH Mepe 2 4acoB,

(8) oxmasknenue cmecu or T* 1o mstroit Temmeparypst (T°), rae T° cocrasmsier okono 5°C,

4 5
u cMech oxuyaxaaroT ot T 1o T° co ckopocThio ot okoio 5°C/gac no okono 7°C/uac; u
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(9) BoimepxuBanne cMecu pu T B TedeHHe [0 MEHbLIEH Mepe 4 4acos,

TakKUM O00Opa3oM NOJy4arT (PapMaleBTUYECKOE BEIECTBO, BKJIOYAIOIIEE OYUIIEHHOE
KOJINYE€CTBO KPUCTAIUINYECKOH popmMbl coenuHenus popmysl (V).

Crnenyer mnoHUMAaTh, YTO YCJIOBHS (HAampuUMep, TEMIIEpaTypbl), BpeMs, BHECEHHE
3aTpaBKM, KOJMUYECTBA, COENUMHEHUS U JpyrHe MapaMeTpbl W/WIM TepeMeHHbIe s
KPUCTAJUTM3ALMN W/ MM TNEepeKpUCTaAI3auun coequneHnst ¢opmynbsl (V), Kak ONUCAHO B
HACTOsAIIEH 3asBKe, MOTYyT OBbITb B pAaBHOW CTENEHH NPUMEHUMbI HEIOCPENCTBEHHO K
BBILIEONUCAHHOMY MPOLIECCY TMEPEKPUCTAIIM3ALINY, €CITH MHOE HE YKa3aHO WJIM HE CJIeAyeT U3
KOHTEKCTa (HampuMep, YCJIOBHs MM IapaMeTpbl BBIXOASAT 3a MpEAEibl 3HAYSHUN WU
IMara30HOB OMHUCAHHOM HETOCPEICTBEHHO BBILIE CIIOCO0E MEePEKPUCTAIITU3ALINHN).

B HEKOTOpBIX BapHaHTaX OCYLIECTBICHHs KpHUCTAIMYeCKas (opMa COEeTUHEHUsI
dopmynel (V) B (apMalleBTHYECKOM BEINECTBE, TOJYYEHHOM JIFOOBIM U3  CIOCOOOB
NepPeKPUCTAIM3ALMY, ONUCAHHBIX B HACTOSALIEH 3asiBKE, MOXET MPEACTaBIsTh COOOM
KpUCTATHUECKYI0 (GopMy coenuHeHus: popmynbl (V), OXapakTepHU3OBAHHYIO B HACTOSIIEH
3asBKe, HampuMep, Ha OCHOBAHUM PEHTI'€HOBCKOW MOPOIIKOBOH rdpakTorpaMmbl HIIH
nuKa(MMKOB) W/MIM JPYIHX XapaKTePHBIX CBONCTB KPUCTAJUIMYECKOH (OpMBI OemIienoeBoi
KHCJIOTBL.

B pasnuuHBIX BapUaHTaX OCYINECTBJCHUS OYMINEHHOE KOJIMYECTBO COCIMHEHHS
dopmynel (V) B papmanieBTHYeCKOM BelnecTBe coctapiisier Oonee 99,0%, Oojee 4emM OKOJIO
99,1%, 6onee yeM 0k0j0 99,2%, Oosee yem okojio 99,3%, Oosee yem okoso 99,4%, Gonee yem
o0k0Ji0 99,5%, Oonee yem okono 99,6%, Oonee yem okoyo 99,7%, Gonee vem okoia0 99,8%,
Oonee yem okoso 99,85%, Gonee yeM okojio 99,9%, Oosee yem okoyio 99,95% wunu Oojiee yem
okoIto 99,98% macc. ot o0meit Macchl (papMarleBTUIECKOro BEIeCTBa. B HEKOTOPBIX BapHaHTax
OCYLIECTBJICHHs OYHUINEHHOE KOJM4YecTBO coenuHeHus (opmynsl (V) B (apmaneBTHIeCKOM
BelecTBe cocrapisier Oonee 99,0% macc. oT obmieil Macchl (papmaneBTHYECKOro BemecTsa. B
HEKOTOPBIX BapUaHTaX OCYIIECTBIICHUS] OUHINEHHOE KOJMYECTBO coenuHeHusi ¢popmyiisl (V) B
(apMaleBTHYECKOM BEILIECTBE COCTaBJIsIET Oojiee yeM okoyio 99,5% macc. orT obmel Macchl
(papMaLeBTHYECKOrO BeLIeCTBA. B HEKOTOPHIX BapHAHTAX OCYIIECTBIICHUS OUYHINEHHOE
KOJIN4eCTBO coennHeHus1 hopmyJibl (V) B papMalieBTHUECKOM BELIECTBE COCTABJISIET Oosiee uem
okoJio 99,7% macc. ot obmeii Macchl (papMaeBTUYECKOTO BelecTBa. B HEKOTOPBIX BapHaHTaX
OCYIIECTBIIEHHs] OYHMINEHHOE KOJIWYeCTBO coennHeHus ¢opmyinsl (V) B (apmManeBTHIeCKOM
BEIIIECTBE COCTaBJIsIET OoJyiee ueM okono 99,85% wmacc. ot obmelt Macchl (hapMaLeBTHIECKOTO
BEIIECTBA.

B HeKOTOpbIX  BapuMaHTaxX  OCYLIECTBJICHHS  [MOCIE  MEePEeKPUCTALTU3ALUH
KpHUCTATNUECKOH (opmbl coennHeHHs Gopmyabl (V), KOTOpas AaeT MEePeKpUCTAUTM30BAHHOE
coenuHenne (Gopmyisl (V), cmocod BKIIIOYAET KOHTAKTHPOBAHHE MEPEKPUCTALTU30BAHHOTO
coennHeHus1 opmydbl (V) ¢ aKTUBUPOBAHHBIM YIJIEM U (PHIIBTPALIMIO AKTUBHPOBAHHOIO YIJIS C
HoJydyeHneM (papMaLeBTHYECKOTO BELIECTBA, BKJIIOYAIOLIETO OYHUINEHHOE KOJUYECTBO
coenuHenus: Qgopmyiasl (V). B HEKOTOpbIX BapuaHTax OCYLIECTBJICHUS KOHTAKTHPOBAHUE

coenuHeHus Gopmyibl (V) ¢ aKTUBUPOBAHHBIM YIJIEM BKJIFOYAET KOHTAKTHPOBAHUE COCAUHEHHUS
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dbopmynbl (V) ¢ pacTBOpOM, Te PacTBOP BKIIIOYAET AlETOHUTPHUI M aKTUBUPOBAHHBIA yTOJb
(marmpumep, 5% (macc./macc.) akKTUBUPOBAHHOTO YTJISA).

B HexoTOpbIX BapuaHTAax OCYLIECTBIEHMs CIOCOOBI, ONMHCAHHBbIE B HACTOSIIEH 3asBKe,
MO>KHO HUCHOJIB30BATh IS MOJIy4eHUs MApTUH OeMITe0eBOH KUCIOThL. B HEKOTOPBIX BapuaHTax
OCYLIECTBJIEHHsT CHOCOOBI, OMHMCAHHbIE B HACTOSILIEH 3asBKE, MOXHO HCIOJNb30BaTh IS
NOoJNy4YeHuss mNapTHH (HapMaleBTUYECKOrO BEIIeCTBa, rae (apMaLeBTHYECKOE BEIIECTBO
BKJIFOYAET OYHINEHHOE KOJIM4YeCTBO coenmHeHusi ¢opmyisl (V). B HEKOTOphIX BapuaHTax
OCYIIECTBIIEHHS] OYHIIEHHOE KOJMUYECTBO coearHeHus hopmyibl (V) wiu ero papMareBTUIeCKH
nmpueMJIeMoOl Ccojii coctaBiisieT Oonee 99,0% wmacc. oT obmel macchl (papMaleBTUYECKOTO
BEIIECTBA.

B HekoTOpBIX BapuaHTax OCYLIECTBJIEHUS MapTUsl COCTABIsAET NPUMEpHO 1 kr, 2 KT, 3 KT,
4 kr, 5 kr, 10 kr, 20 xr, 30 xr, 40 xr, 50 kr, 60 kr, 70 kr, 80 xr, 90 xr, 100 kr, 200 kr, 300 X,
400 xr, 500 kr, 600 xr, 700 xr, 800 kr, 900 kT rm 1000 k.,

IV. KOMIIO3UIOUHA BEMIEJOEBOM KHCJIOTBI BBICOKOW CTENEHH
OUUCTKHA

Kak ommcano B HacToslield 3asBKe, B OJHOM acCIeKTe HacTosllee H300peTeHne
o0ecrieunBaeT (papMaLeBTUUYECKHE BEIIECTBA, BKIKOYAKOIINE OEMIIEN0eBYIO KIUCIOTY, TAKYIO KakK
KpHUcTanueckas popma OeMrienoeBol KUCIOTHI MK €€ (papMalieBTUIECKH PUEMIIEMOI COJTH.

B pa3nmuuHBIX BapuaHTax OCYLIECTBIEHHUA (HapMaLeBTHUECKOE BEINEeCTBO OOBIMHO

BKJIIOYAET KPUCTATNYEeCKyIo opmy coenuuenust popmyiisl (V):
OH

HO,C WCOZH

V),

Wik ero (QapMaleBTHYECKH TPUEMIIEMON CONM, rae (apMaleBTHYECKOe BEIIECTBO
BKJIFOYaeT coenuHeHne ¢opmyisl (V) mwinm ero (apMaleBTHUECKH NPUEMIIEMYIO COJb B
kosmuecTBe Oojiee 99,0% mace. ot odiieii Macchl papMaleBTHYECKOrO BEIlecTBa. B HEKOTOPBIX
BapHAHTaX OCYINECTBIEHUS KOJMMYECTBO coeanHenus (opmyasl (V) B (apManeBTUYECKOM
BEILIECTBE COCTaBisieT Oojiee ueM Okoio 99,1%, Oonee yem okono 99,2%, Oojee yeM OKOJIO
99,3%, bonee ueM 0k0j0 99,4%, Oosee uem okojio 99,5%, Gonee yem okoso 99,6%, OGonee yem
0k0Ji0 99,7%, Oonee yem okono 99,8%, Oonee uem okono 99,85%, Gosee ueMm okojgo 99,9%,
Ooonee uyem okoyso 99,95% wunmu Oonee yem oxono 99,98% macc. or oOwEH Macchl
(bapmMarieBTUYECKOr0 BEIeCTBa. B HEKOTOPHIX BapuUaHTaX OCYINECTBIIEHUsS (hapMalleBTHUECKOE
BEIIeCTBO BKJIOYaeT coenuHeHue Gopmynsl (V) B kommyectBe Oojiee 99,5% wmacc. ot oOreit
mMacchl  (papMalleBTUYECKOrO  BEIIeCTBA. B HEKOTOPbIX  BapWaHTaX  OCYIIECTBJIEHUS
(apmanieBTHYECKOE BEIIECTBO BKIIIOUAET coennHeHue ¢popmyisl (V) B komudecTse Oonee 99,7%
mMacc. OT o0medl Macchl (DapMaleBTUYeCKOTO BellecTBA. B HEKOTOPhIX BapUaHTaX
OCYyILIECTBIIEHHsT (papMalieBTUYECKOe BEINeCTBO BKIOUaeT coenuHeHne ¢opmyaer (V) B
koymuectse Oosee 99,9% macc. ot olreit Macchl papMareBTUIECKOTO BEIIECTBA.

B HeKOTOpBIX BapHaHTax OCYIIECTBJIEHUS (HapMaLEBTUUYECKOE BEINECTBO BKIJIIOYAET
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coenuHenne Gpopmyiel (V) B kommaecTBe OT 0koJio 98% mo okoso 102% mace. ot ob1iel Macchl
(dapmarieBTHUECKOrO BellecTBa (Ha OCHOBE O€3BOAHOIO M HE COIEpIKallero pacTBOpUTENEH
BEIECTBA), KaK OIPEEeIeHO METOIOM BBICOKO3((EKTUBHONW >KUAKOCTHOH XpomaTtorpaduu
(BOXX).

B HexoTOophIX BapuaHTax ocyuiecTBieHus aHanu3s BOJXKX Bxkmrodyaer omHO WM
HECKOJIPKO U3 CJIEYIOLIErO:

(i) xomouky Waters XBridge BEH C18 (BHyTpennmii nuamerp 4,6 mm x 150 mm, 2,5
MKM),

(ii) TemmepaTypy KoJOHKHU okouio 40°C;

(iii) momBmkHYIO a3y, BkIroHaromyw okoyno 0,05% docdopHoOl KHUCIOTHI B cMecH
Bona/arieToHuTpH (0koJio 50:50);

(iv) M30KpaTHYECKOE IO UPOBAHHUE,;

(V) CKOpOCTBb MOTOKA OKOJIO 1,2 MjI/MUH;

(vi) remneparypy obpasia, paBHYIO TEMIIEPAType OKPYKAIOLIEH Cpebl;

(vil) nerexumro mipu 215 HM; H

(viil) Bpems yaep>kuBanus coenuHerns Gopmydsl (V) okono 4,6 MUHYT.

B HexoToprix BapuaHTax ocyuecTBiaeHus aHanu3 BOXXX Bximoudaer kaxnoe us
BBILIETIEPEUUCIEHHBIX, T.€. (1)-(Viii).

B HeKkOTOpBIX BapHaHTax OCYINECTBJIEHUS KpHUCTajuindeckas (opma coenquHeHus
dopmynsl (V) MOXKET NMpencTaBisTh cOOOH KpUCTAIIMUYECKYIO (popMmy coenwHeHHs! (OpMYJIbI
(V), oxapakTepH30BaHHYIO B HACTOALIEH 3asBKe, HAIPUMEP, HA OCHOBAHUH PEHTTE€HOBCKOM
NOPOILIKOBOM AudpakTorpaMMbl HJIM NMUKA(ITUKOB) W/MIM APYTHX XapaKTePHBIX CBOMHCTB
KpHUCTAIUTNYECKON (pOopMbI OeMIe0eBOH KUCIOTHI.

B HeKOTOpBbIX BapuaHTaxX OCYIIECTBJECHHUS (HapMalleBTUUECKOE BEIIECTBO, OMHCAHHOE B

HACTOsIIEH 3asiBKe, MOXKET BKIIFOUATh coenrHenune Gopmydsl (VI):
OH OH

M~~~ K
HO,C CO,H

win ero ¢apmaineBTudecku npuemiiemyro cojib. Coenunenne opmynsl (VI) wmm ero

(VI),

(apManeBTHYECKH TpUEMIIeMasi COJIb TaKXK€ yKa3aHbl B HACTOSIICH 3asBKE KaK ‘‘IMOJIbHAS
npuMech”.

B HekoTOpbIX BapuaHTax OCYLIECTBJIEHHUS KOJMYECTBO JHUOJBbHONH NIpUMECH B
(hapMalleBTHYECKOM BeIleCTBe cocTaBiisieT MeHee 4eM okoio 0,15%, oxono 0,125%, okono
0,1%, oxono 0,075%, oxono 0,05%, okono 0,025%, okomo 0,01%, okomno 0,001% wunu oxoso
0,0001% wmacc. ot obmeil Macchl (papMaleBTHYECKOTO BEINECTBA. B HEKOTOpPBIX BapHaHTaX
OCYIIECTBIIEHHs] KOJIMYECTBO AMOJILHOM MpUMeECH B (PapMalieBTUYECKOM BEIIECTBE COCTABIISET
MeHee 4eM okouio 1,25% macc. ot obmel Macehl (papMareBTHIeCKOro BelecTsa. B HEKOTOPBIX
BapPUAHTaX OCYLIECTBJIEHHsI KOJMYECTBO IWUOJBHOW NMpPUMECH B (PapMalleBTUYECKOM BEILECTBE
cocTasiisieT MeHee ueM okouo 0,15% macc. ot oOmeli maccel papmaneBTudeckoro Bemecrsa. B

HEKOTOPBIX BapHUaHTAX OCYHICCTBJICHUSA KOJINYCCTBO HHOHBHOﬁ NpuMECH B Q)apMaHeBTI/ILIeCKOM
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BelleCTBe cocTaBiisieT MeHee yeM okono 0,1% wmacc. ot olmei Macchl (papMareBTUIECKOro
BEIIECTBA.

B HekoTOpBIX BapuaHTax OCYIIECTBJCHHs (HapMalleBTHUECKOE BEIECTBO BKIIFOUYAET
coenuHenne (opmynsl (VI) umm ero papmManeBTHUECKH MPUEMIIEMYIO COJIb B KOJHUYECTBE HE
oonee yem okojio 0,15%, okono 0,125%, oxono 0,1%, okono 0,075%, okono 0,05%, oxoyo
0,025%, okomo 0,01%, okomxo 0,001% wumum okomo 0,0001% macc. or oOmel Macchl
(bapMaeBTHYECKOTO BEIeCTBa. B HEKOTOPBIX BapUaHTAaX OCYIIECTBJICHUS (papmaleBTHYeCKOe
BEIIeCTBO BKIIOUaeT coenunenue Gopmybl (VI) unu ero papMaieBTHIECKH TPUEMIIEMYIO COJTb
B KojimdecTBe He Oosiee dem okojo 0,125% macc. ot oOmieil macchl (papMareBTHIECKOrO
BeIeCTBA. B HEKOTOPBIX BapHAHTAX OCYIIECTBIICHHs (hapMalleBTHUECKOE BEIIECTBO BKIIFOYAET
coenunenune opmynsl (VI) umm ero papManeBTHYECKH MPUEMIIEMYIO COJIb B KOJHYECTBE HE
oonee yem okousio 0,15% macc. ot olmieit Maccel (hapMaleBTHUECKOrO BellecTBa. B HEKOTOPBIX
BapHaHTaX OCYIIECTBIIEHUs] (hapMalleBTHUECKOE BELIECTBO BKIIIOYAET COEMUHEHHE (hOPMYJIbI
(VI) mnu ero ¢apmaneBTHYECKH MPHEMIIEMYIO COJIb B KoJiMuecTBe He Oosiee yem okoiso 0,1%
Macc. OT ob1mel Macchl (hapMaleBTUYECKOTO BEIEeCTRA.

B HCKOTOPBIX BapUaHTaxX OCYWECCTBICHUA KOJINYECTBO HHOHBHOﬁ npuMeCu B
(apMaleBTHYECKOM BellecTBe cocTaisieTr ot okojo 0,0001% mo okomo 0,15%, or okoio
0,001% no okoo 0,15%, ot okoyo 0,01% mo oxoio 0,15%, ot okoao 0,025% no oxoso 0,15%,
ot 0ko0Ji0 0,05% mo okoio 0,15%, ot okojo 0,075% mo okono 0,15%, ot okoso 0,1% mo okojio
0,15%, ot okomo 0,125% mo okoso 0,15%, ot okono 0,01% go okono 0,125%, ot oxoso 0,01%
1o okojio 0,1%, ot okono 0,01% mo okoso 0,075%, ot okono 0,01% mo okomno 0,05%, oT okoIo
0,01% no oxono 0,025%, ot okoiio 0,025% mo oxono 0,125%, ot okosio 0,025% no oxomo 0,1%,
ot okoJio 0,025% mo okono 0,075%, ot okono 0,025% no okono 0,05%, ot okono 0,05% no
okoJio 0,125%, ot okono 0,05% no okoso 0,1%, ot okono 0,05% no okono 0,075%, ot okoso
0,075% no okojo 0,125%, ot okono 0,075% no okono 0,1% wumu ot okono 0,1% no oxoso
0,125% wmacc. ot obmel Macchl (papMaLeBTUYECKOrO BelIecTBA. B HEKOTOPBIX BapUaHTAaX
OCYIIECTBJICHUS] KOJMYECTBO IUOJIbHOH MPUMECH B (hapMalleBTHUECKOM BEIECTBE COCTABJISIET
ot okosio 0,01% mo okono 0,15% wmacc. ot oOuieit mMacchl (hapMaleBTUYECKOrO BelecTBa. B
HEKOTOPBIX BapUaHTaxX OCYIICCTBJICHUA KOJIHYECTBO I[I/IO.]'H:;HOI\/'I MpruUMECU B q)apMaL[eBTI/I‘-IeCKOM
BemecTBe cocrtaBisier ot okoyno 0,01% mo oxono 0,1% wmacc. or oOmeil Macchl
(hapMaleBTHYECKOrO BEIIECTBA.

B HekoTOpBIX BapHMaHTaxX OCYINECTBICHHs (papMaleBTHYEeCKOe BEIIEeCTBO, OMHCAHHOE B
HACTOSIIEH 3asiBKe, MOKET BKJIIFOYAaTh coenuHenue ¢popmyisl (VII):

o

HochCOZH

win ero ¢apmaueBTuuecku npuemiiemyro cosib. Coenmnenne ¢dopmyiel (VII) wim ero

(VII),

dapmaneBTHYECKH TpUeMiieMasl COJb TAK)Ke YKa3aHbl B HACTOSINEH 3asiBKE KakK ‘‘KETOHHAas
IpUMeCh .

B HCKOTOPBIX BapHaHTaxX OCYIIECTBJIICHUA KOJIUYCCTBO KETOHHOMU InpuMeCnu B
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(apMaLleBTHUECKOM BEIIeCTBE COCTaBiisieT MeHee yeM okosio 0,15%, oxomo 0,125%, oxoino
0,1%, oxono 0,075%, oxono 0,05%, okono 0,025%, okomo 0,01%, oxono 0,001% wunu oxoyo
0,0001% wmacc. ot obmeil Macchl (papMaleBTHYECKOTO BEINeCTBA. B HEKOTOpPBIX BapHaHTax
OCYIIECTBJIEHUS] KOJIMYECTBO KETOHHOW MpUMECH B (papMalleBTUYECKOM BEINECTBE COCTABJISIET
meHee uem okoiio 0,15% macc. ot obeii Macchl (hapMaLieBTHUECKOTO BeIlecTBa. B HEKOTOPBIX
BaPHUAHTAX OCYLIECTBJICHHs] KOJHUYECTBO KETOHHOH mMpuMecH B (HapMaLeBTUYECKOM BEIIECTBE
cocTaBisieT MeHee ueM okouo 0,05% macc. ot o0meli Maccs! papMalieBTHYeCKOro BEeIeCTBa.

B HexoTOphIX BapuUaHTaX OCYINECTBJEHHs (HapMalleBTHUECKOE BEIIECTBO BKIIKOYAET
coenunenune ¢opmynbl (VII) wiu ero ¢papmManeBTHYECKH MPUEMIIEMYIO COJIb B KOJUYECTBE HE
oonee uem okojio 0,15%, okono 0,125%, okono 0,1%, oxono 0,075%, oxono 0,05%, oxoso
0,025%, okomo 0,01%, okomo 0,001% wumum okomo 0,0001% wmacc. or oOmeld Maccel
(hapMaleBTHUECKOTO BelecTBa. B HEKOTOPBIX BapHaHTaX OCYIIECTBIIEHUS (papMaleBTUYECKOe
BEIIeCTBO BKJIFO4YaeT coenuHenue ¢opmyiel (VID) wim ero ¢apmaneBTHUECKH TPHEMIIEMYIO
coJib B KonmuecTBe He Ooree uem okono 0,15% macc. ot obmelt Maccel papmManeBTHIECKOTO
BeleCTBA. B HEKOTOPBIX BapHAaHTaX OCYIIECTBJICHUs (hapMalleBTUYECKOE BEIIECTBO BKJIFOYAET
coenunenune ¢opmynbl (VII) wiu ero ¢papmManeBTHYECKH MPUEMIIEMYIO COJIb B KOJIMYECTBE HE
bonee yem okoyio 0,05% macc. ot ol1mei Macchl hapMaeBTHUECKOTO BEIIECTRA.

B HekoTOphrIX BapwaHTaX OCYINECTBJICHHS KOJIMYECTBO KETOHHOH TIPUMECH B
(apmMalieBTHUECKOM BelecTBe cocTaBiisieT or okojo 0,0001% mo oxomo 0,15%, ot oxomno
0,001% no okoo 0,15%, ot okoyo 0,01% mo okomao 0,15%, ot okojo 0,025% mo oxomno 0,15%,
ot 0ko0Ji0 0,05% 1o okomo 0,15%, ot okojo 0,075% o okomno 0,15%, ot okomo 0,1% mo okojio
0,15%, ot oxomo 0,125% mo okoso 0,15%, ot okoso 0,01% no oxono 0,125%, ot okoyio 0,01%
10 okoJio 0,1%, ot okoso 0,01% mo okojso 0,075%, ot okojo 0,01% mo okojo 0,05%, oT 0KoJI0
0,01% nmo okono 0,025%, ot okoJio 0,025% mo okoo 0,125%, ot oko0 0,025% no oxono 0,1%,
ot okoJio 0,025% no okono 0,075%, ot okoio 0,025% no okosno 0,05%, ot okono 0,05% no
okouio 0,125%, ot oxono 0,05% no oxoio 0,1%, ot okxono 0,05% mo oxoso 0,075%, oT okoo
0,075% no okomo 0,125%, ot okono 0,075% no okono 0,1% wmu ot okono 0,1% no okono
0,125% wmacc. ot obmel Macchl (papMaLeBTUYECKOTO BEINeCTBA. B HEKOTOPBIX BapHaHTaX
OCYIIECTBJICHUS] KOJIMYECTBO KETOHHOW MPpUMeCH B (hapMalleBTHUYECKOM BEIIECTBE COCTABJISIET OT
okono 0,01% mo okono 0,15% macc. ot obmel Maccel (hapMaleBTHYECKOro BelecTsa. B
HEKOTOPBIX BAaPHAHTAX OCYINECTBJICHHS KOJIMYECTBO KETOHHOH MpuUMecH B (papMaleBTUYECKOM
BemecTBe cocraBmsier or okoiao 0,01% mo oxomo 0,05% wmacc. or oOmer Macchl
(hapMaleBTHUECKOTO BEIIEeCTBA.

B HekoTOphIX BapHMaHTaxX OCYIIECTBICHHs (papMaleBTHYEeCKOe BEINEeCTBO, OMHCAHHOE B

HACTOSIIEH 3asiBKe, MOKET BKIIFOUYaTh coenrHenne ¢popmyibl (VII):

0

W
HO,C COzH

(VIID),
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win ero ¢apmaneBrruuecku npuemiemyro conb. Coenunenue ¢opmynsl (VII) umu ero
(dapmaneBTHUECKHU TIpHEeMJIeMasi COJIb TAaK)Ke€ YKa3aHbl B HACTOsIEH 3asBKe Kak ‘‘aleTaTHas
IpUMECH .

B HekoTOphIX BapWaHTaX OCYLIECTBJIEHHS KOJMYECTBO AaI€TATHON MPUMECH B
(dapMalieBTHUECKOM BEINECTBE COCTaBjsieT MeHee ueM okono 0,15%, oxono 0,125%, okono
0,1%, oxono 0,075%, oxono 0,05%, okono 0,025%, okono 0,01%, oxono 0,001% wumu OKOJIO
0,0001% macc. ot o0meit Macchl (hapMarieBTHUECKOTO BELIECTBA.

B HexoTOphIX BapuUaHTaX OCYINECTBJEHHs (HapMalleBTHUECKOE BEIIECTBO BKIIKOYAET
coenuaenue Gopmyibl (VII) wnu ero gapmareBTHyecky NPUEMIIEMYIO COJIb B KOJIMYECTBE HE
oonee uem okojio 0,15%, okono 0,125%, oxono 0,1%, okono 0,075%, okono 0,05%, oxoso
0,025%, okomo 0,01%, okomo 0,001% wumum okomo 0,0001% wmacc. or oOmeld Maccel
(hapMaleBTHYECKOro BEIIEeCTBA.

B HekoTOphIX BapWaHTaX OCYIIECTBJIEHUS KOJUYECTBO AaIETATHON TMPUMECH B
(hapMalleBTHUECKOM BelecTBe cocTaBiisieT oT okojio 0,0001% mo oxomo 0,15%, ot oxoino
0,001% no okoyo 0,15%, ot okojyo 0,01% mo oxoio 0,15%, ot okoao 0,025% no oxouso 0,15%,
ot okoJio 0,05% mo okoio 0,15%, ot okojo 0,075% mo okono 0,15%, ot okomno 0,1% mo okojio
0,15%, ot oxomno 0,125% no okoso 0,15%, ot okono 0,01% no okono 0,125%, ot okoyio 0,01%
1o okojio 0,1%, ot okono 0,01% mo okogno 0,075%, ot okono 0,01% mo okosno 0,05%, oT okoIo
0,01% nmo oxono 0,025%, ot okoio 0,025% mo oxono 0,125%, ot okoiio 0,025% nmo oxoo 0,1%,
ot okojio 0,025% mo okono 0,075%, ot okojo 0,025% mo okono 0,05%, ot okojyo 0,05% mo
okouio 0,125%, ot okono 0,05% mo okoio 0,1%, ot okono 0,05% go okojno 0,075%, oT okoJIO
0,075% no oxono 0,125%, ot okono 0,075% nmo okono 0,1% umu ot okono 0,1% mo okoJIO
0,125% macc. ot o01ueli Maccel papMaLEeBTHUECKOTO BEIIECTBA.

B HeKoTOpbIX BapHaHTaX OCYLIECTBICHUs (papMalleBTUYECKOE BELIECTBO, ONMUCAHHOE B
HACTOsAIIEH 3asiBKe, MOXKET BKIIFOUATh coenrHenune Gopmydsl (IX):

OH

o
CO,H
o}

HOZCW\XCOZH

win ero ¢apmaineTudecku npuemiiemyro cojib. Coennnenne (opmyssl (IX) wim ero

(IX),

(dapMalieBTHUECKU TIpHeMJieMasl COJIb TaKKe YKa3aHbl B HACTOSIIEH 3asBKE Kak “‘IUMepHast
npuMech .

B HeKkoTOpbIX BapHaHTaX OCYIIECTBJCHHS KOJMYECTBO JUMEPHOW MPUMECH B
(hapMalleBTHUECKOM BeIlecTBe cocTaBiisieT MeHee yem okono 0,15%, oxomo 0,125%, oxono
0,1%, oxono 0,075%, oxono 0,05%, okomo 0,025%, okomo 0,01%, oxono 0,001% wunmu oxoyo
0,0001% macc. ot ofreit Macchbl (papMareBTUIECKOTO BEIIECTBA.

B HekoTOphIX BapuaHTax OCYIIECTBJCHHS (HapMalleBTHUECKOE BEIECTBO BKIIIOUYAET
coequHenne (opmynsl (IX) wim ero apmaneBTHUECKH MPUEMIIEMYIO COJIb B KOJHYECTBE HE

oonee yem okojio 0,15%, okono 0,125%, oxono 0,1%, okono 0,075%, okonao 0,05%, oxoso
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0,025%, okomo 0,01%, oxono 0,001% wumu okomo 0,0001% macc. ot oOmeld Maccel
(bapMaeBTHUECKOrO BEIIeCTBa.

B HEKOTOPBIX BapHAaHTaX OCYIIECTBJICHUA KOJIUYECTBO HHMepHOﬁ InpuMecu B
dapmanieBTHIECKOM BeliecTBe coctaBisier or okono 0,0001% nmo oxono 0,15%, ot okono
0,0005% mo oko0 0,15%, ot okojo 0,01% mo okojo 0,15%, ot okojo 0,025% mo okoo 0,15%,
ot okoJio 0,05% no oxono 0,15%, ot okojo 0,075% mo okojo 0,15%, ot okono 0,1% mo okoso
0,15%, ot okoiso 0,125% no oxoiso 0,15%, ot okono 0,01% no okono 0,125%, ot okono 0,01%
1o okojio 0,1%, ot oxono 0,01% mo oxoso 0,075%, ot oxoso 0,01% mo oxomo 0,05%, oT okoI0
0,01% mo oxono 0,025%, ot okoiio 0,025% mo oxouno 0,125%, ot okoiio 0,025% mo oxono 0,1%,
ot okojio 0,025% mo okono 0,075%, ot okoso 0,025% mo okono 0,05%, ot okojyo 0,05% mo
okouio 0,125%, ot oxomno 0,05% no okoio 0,1%, ot okono 0,05% go okomo 0,075%, oT okoJIO
0,075% no okomo 0,125%, ot okono 0,075% no okono 0,1% wnm ot okono 0,1% no okono
0,125% macc. ot obmeli Macchl (hapMaleBTUYECKOTO BEIEeCTRA.

B HekoTOpBIX BapHMaHTaxX OCYIIECTBICHHs (papMaleBTHYEeCKOe BEIIEeCTBO, OMHCAHHOE B

HACTOSIIEH 3asiBKe, MOKET BKJIFOYATh coenuHeHue GpopmyJibl (X):

OH
HO O\/

0
© X),

wi ero (apmanestudecku npuemsieMyro cosb. Coenmnenue ¢opmyiel (X) uim ero
dapmaneBTHUECKHU TpUeMJIeMasi COJIb TaKXKe YyKa3aHbl B HACTOSINEH 3asiBKe Kak “TIPUMeCh
MOHO3THJIOBOTO 3¢upa’.

B HEKOTOpBIX BapUaHTaX OCYLIECTBICHHS KOJIMYECTBO MPUMECH MOHOATHIIOBOTO 3(upa B
(apMaieBTHYECKOM BEINECTBEe cocTaBjsier MeHee deM okoso 0,15%, okono 0,125%, okono
0,1%, oxoso 0,075%, oxoso 0,05%, okomo 0,025%, oxono 0,01%, oxono 0,001% unu okoJIO
0,0001% macc. ot oOrieit Macchbl papMareBTHIECKOTO BEIECTRA.

B HexoTOpBhIX BapuUaHTaX OCYINECTBJIEHHs (HapMalleBTHUYECKOE BEIIECTBO BKIIFOYAET
coequHenne ¢Gopmyibl (X) win ero papManeBTUYECKH MPUEMIIEMYIO COJIb B KOJUYECTBE HE
oonee uem okojio 0,15%, okono 0,125%, oxono 0,1%, okono 0,075%, okono 0,05%, oxoso
0,025%, okomo 0,01%, oxomo 0,001% wumu okomo 0,0001% mwmacc. ot oOmeld Maccel
(hapMaleBTHYECKOrO BEIIEeCTBA.

B HEeKOTOpBIX BapHaHTaX OCYIIECTBICHHUS KOJMYECTBO MPUMECH MOHO3THIIOBOTO 3(upa B
(dapMalleBTHYECKOM BelecTBe cocTaBiisieT or okojo 0,0001% mo oxomo 0,15%, ot oxoino
0,0005% mo okouo 0,15%, ot okojo 0,01% mo oxomo 0,15%, ot okoso 0,025% no oxogo 0,15%,
ot 0k0J0 0,05% mo okoio 0,15%, ot okojo 0,075% mo okojo 0,15%, ot okoiyo 0,1% mo okoJo
0,15%, ot okoo 0,125% no okoso 0,15%, ot okono 0,01% no oxono 0,125%, ot okoyio 0,01%
1o okoJjio 0,1%, ot okono 0,01% mo okomno 0,075%, ot okono 0,01% mo okoso 0,05%, oT okoI0
0,01% nmo oxono 0,025%, ot okoio 0,025% mo okomo 0,125%, ot okosio 0,025% mo oxoo 0,1%,

ot okojio 0,025% mo okono 0,075%, ot okoyo 0,025% o okosno 0,05%, ot okojyo 0,05% mo
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okouio 0,125%, ot okono 0,05% mo okoio 0,1%, ot okono 0,05% go okomo 0,075%, oT okoJIO
0,075% no okomo 0,125%, ot okomno 0,075% no okxono 0,1% wumu ot okono 0,1% o oxoso
0,125% macc. ot obweli macchl (hapMaeBTUYECKOTO BEIIEeCTBA.

B HekoTOphIX BapHaHTaxX OCYINECTBJCHHs (papMaleBTHYECKOe BEINEeCTBO, OMFCAHHOE B

HACTOsLIEH 3asBKe, MOKET BKIIFOUaTh coenrHeHune ¢popmyibl (XI):

CH
\/O O\//

© © XD,

win ero ¢apmaneBTudecku npuemiiemyro cojib. Coenunenne (opmynsl (XI) wmm ero
(dapMalleBTHUECKU TpUeMJieMasi COJIb TaKXkKe yKa3aHbl B HACTOSINEH 3asBKe KaK “TIPUMECH
IU3THIIOBOTO 3dupa’.

B HekoTOphIX BapuaHTaxX OCYLIECTBJICHUS KOJWYECTBO MPUMECH JMSTUIIOBOTrO 3(dupa B
(hapMalleBTHUECKOM BeEIIeCTBE COCTaBiisieT MeHee yeM okosio 0,15%, oxomo 0,125%, oxoino
0,1%, oxosio 0,075%, okomo 0,05%, okomo 0,025%, oxono 0,01%, oxono 0,001% umu oOkoJIO
0,0001% macc. ot obreit Macchl (papMareBTUIECKOTO BEIECTBA.

B HekoTOphIX BapuaHTaxX OCYIIECTBJICHHs (hapMALEBTHUECKOE BEINECTBO BKIIFOUYAET
coenunenne (opmynsl (XI) umm ero GapManeBTUYECKH MPUEMIIEMYIO COJIb B KOJHYECTBE HE
oonee uem okojio 0,15%, okono 0,125%, oxono 0,1%, okono 0,075%, okono 0,05%, oxoso
0,025%, okomo 0,01%, oxono 0,001% wumum okomo 0,0001% wmacc. ot oOmeld Maccel
(bapMaLeBTHUECKOTO BEIIeCTBa.

B HekoTOphIX BapumaHTax OCYLIECTBJICHHS KOJWYECTBO MPUMECH AMSTUIIOBOTO 3(dupa B
¢dapmaneBTHUeckOM BewiecTBe cocraBisier oT okoso 0,0001% no okono 0,15%, ot okoio
0,0005% mo oxoio 0,15%, ot okojo 0,01% mo okojo 0,15%, ot okojo 0,025% mo okojo 0,15%,
ot okoJio 0,05% mo okomo 0,15%, ot okojo 0,075% mo okono 0,15%, ot okomo 0,1% 1o okojo
0,15%, ot oxoo 0,125% mo oxouso 0,15%, ot oxono 0,01% no oxono 0,125%, ot oxosio 0,01%
1o okojio 0,1%, ot okono 0,01% mo okoao 0,075%, ot okoso 0,01% mo okono 0,05%, oT okoI0
0,01% mo oxono 0,025%, ot okoio 0,025% mo oxono 0,125%, ot okoiso 0,025% mo oxomo 0,1%,
ot okojio 0,025% mo okono 0,075%, ot okono 0,025% mo okono 0,05%, ot okojyo 0,05% mo
okouio 0,125%, ot okomno 0,05% mo okoio 0,1%, ot okono 0,05% no okojo 0,075%, oT okoI0
0,075% no okomo 0,125%, ot okono 0,075% no okono 0,1% wmu ot okono 0,1% no oxono
0,125% macc. ot obmeli Macchl (hapMaleBTUYECKOTO BEIECTBA.

B HekoTOpbIX BapHMaHTaxX OCYIIECTBICHHs (papMaleBTHYECKOe BEINEeCTBO, OMHCAHHOE B
HACTOSIIEH 3asBKE, MOXET BKJIFOYAaTh MPUMECh C OTHOCHTENIbHBIM BPEMEHEM YIep KHUBAHUSI
(RRT) or okomo 1,04 nmo oxomo 1,05, kak ompemeneHo MmetomoM BOXKX. B HekoTOpbIX
BapHaHTaX OCYLIECTBJICHHs (hapMalleBTHUECKOE BEINECTBO, OMHCAHHOE B HACTOSINEH 3asBKE,
MOJKET BKJIFOYATh MPUMECh C OTHOCUTENBbHBIM BpeMeHeM yrepskusanusi (RRT) ot okono 1,06 no
okono 1,08, kak ompeaeneno merogoM BOXKX. B HEKOTOpBIX BapuaHTaxX OCYILIECTBJICHUS

(I)apMaI_IeBTI/ILIeCKOC BC€IICCTBO, OMHCAHHOC B HaCTOSIIEH 3asiBKEC, MOXKET BKJIOYAaThb MPUMECH C
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oTHOCUTENBbHBIM BpeMeHeM yaepxkusanus (RRT) ot okorno 1,18 o okono 1,20, kak onpeneneHo
metonoM BOXKX. B HEKkOTOpBhIX BapuaHTaX OCYLIECTBJICHUS (PapMaleBTUYECKOE BEIIECTBO,
OMMCAaHHOE B HACTOALIEH 3asBKE, MOXET BKJIKYaTb MPUMECh C OTHOCUTEIBHBIM BPEMEHEM
ynepxxuBanust (RRT) okono 1,36, kak onpeneneHo meronoM BOXXX. B HekoTopsIx BapnaHTax
OCYILIECTBIIEHHUs] (papMalleBTUYECKOE BEINECTBO, ONMCAHHOE B HACTOSINEH 3asBKE, MOXKET
BkirouaTe npumMech ¢ RRT okxono 1,43, xak ompeneneno meronom BOXXX. B Hexkoropbix
BapUAHTAX OCYINECTBICHUS (DapMalleBTUUECKOE BEIIECTBO, OMMCAHHOE B HACTOSIIEH 3asiBKe,
MoskeT BkirouaTh mpumech ¢ RRT okono 1,86, kak onpeneneno merogqom BOXKX. B HexoTopbIx
BApPHUAHTAX OCYLIECTBJICHUs (apMalleBTUYECKOE BELIECTBO, OMHUCAHHOE B HACTOSINEH 3asiBKE,
MOXeT BKJro4aTh nepsyro npumecs ¢ RRT okono 1,36 u Bropyro npumecs ¢ RRT oxono 1,86,
kak ompeneneHo meronoM BOXKX. B Hekoropbix BapuanTax ocyuiectBieHus RRT mpumecu
OCHOBAHO Ha BPEMEHH yiep:kuBaHusi OemrenoeBoii kuciotel, rae RRT GemmenoeBol KHCIOTHI
cocrasJisieT okojo 1,00.

B HeKoTOpbIX BapHaHTaX OCYLIECTBICHUs (hapMalleBTUYECKOE BELIECTBO, OMHCAHHOE B
HACTOSIIIEH 3asBKE, MOKET BKJIFOUATh OJHY WJIM HECKOJIbKO HEUIEHTH(PHINPOBAHHBIX MTPUMECEit
(Harmpumep, mpuMmecH B (PapMalleBTUYECKOM BEIIECTBE, XUMUYECKYIO CTPYKTYPY KOTOPBIX
HEBO3MOXKHO ONPEAENHTh, HO n3BecTHO X RRT).

B HEKOTOPBIX BapuaHTaxX OCYLIECTBICHNS (PapMalleBTHIECKOE BEIECTBO BKIFOYAET OJHY
WM HECKOJIBKO IpUMeECEH, ONHCAHHBIX B HACTOSILIEH 3asBKE, KaK OIpPENENIeHO METOAOM
BBICOKO3((EKTUBHON KUAKOCTHOH XpomaTorpadun (BIKX).

B HexoTOphIX BapuaHTax ocyulecTBieHus aHanu3s BOJXKX Bkimrodaer omHO wiH
HECKOJIBKO U3 CIEAYIOLIETO:

(i) xomouky Waters XBridge BEH C18 (BuyTtpennuii auamerp 4,6 mm x 150 mm, 2,5

MKM),

(ii) TemnepaTypy KosoHKHU okouso 40°C;

(iii) mepBYrO MONBWXKHYIO a3y, BKIHOYAOLIYI O0KoJo 0,05% MypaBbHHOH KHCJIOTHI B
BOJIE,

(iv) BTOpPYIO MOABMIXKHYIO (hasy, BKIOHAOIYI0 Okono 0,05% MypaBbUHOW KHUCJIOTHI B
aLleTOHUTPUJIE,

(V) CKOpPOCTBb MOTOKA OKOJIO 1,2 MJ1/MUH;

(vi) remneparypy obpasLa, paBHYIO TEMIIEpaType OKPYKArOIEeH Cpenbl; U

(vii) Bpemst yepskuBaHus coenuHeHust Gopmydsl (V) cocTaBisieT okoso 15,2 MUHYT.

B HexoToppix BapuaHTax ocyuecTBiaeHus aHanu3 BOXXX Bximouaer kaxnoe us
BBILIETIEPEUNCIEHHBIX, T.€. (1)-(Vii).

B HexkoTOphIX BapHaHTaX OCYIIECTBJIEHHsS KOJIMYECTBO ONHOW WM HECKOJbKUX
HeNJIeHTU(QULINPOBAHHBIX NpHMecell B (PapMalleBTUUYECKOM BEIECTBE COCTABIIIET MEHEE 4YeM
okosio 0,01%, oxono 0,02%, okoso 0,03%, oxono 0,04%, okoso 0,05%, okono 0,06%, okojio
0,07%, okono 0,08%, okomo 0,09% wmu okomo 0,1% wmacc. or o0meir Macchbl
(apMaleBTUYECKOrO BEINECTBA. B HEKOTOPBIX BapHaHTaX OCYIIECTBIEHUS KOJIMYECTBO OAHOM

NN HECKOJIbKUX HeI/I}IeHTI/I(bI/ILII/IpOBaHHbIX HpHMeCGfI B q)apMaI_IeBTI/ILIeCKOM BCIICCTBEC
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cocrasiisieT MeHee ueM okouto 0,05% macc. oT obmel Macchl (hapMarieBTHIECKOTO BEIIECTBA.

B HCKOTOPBIX BapHUaHTax OCYLICCTBJIICHUSA KOJIUYCCTBO OI[HOﬁ NI HECKOJIbKHX
HeNJIEeHTU(QULIMPOBAHHBIX TNpHMecell B (hapMalleBTUYECKOM BEINECTBE COCTABISET OT OKOJIO
0,0001% nmo oxoyo 0,1%, ot okoyo 0,0005% no okoso 0,1%, ot okosno 0,001% no okoso 0,1%,
ot okosio 0,005% nmo okomno 0,1%, ot okono 0,01% no okoiso 0,1%, ot okoso 0,05% 10 OKOJIO
0,1%, ot okosno 0,0001% mno okoso 0,05%, ot okono 0,0001% mo okojo 0,01%, oT okoyo
0,0001% mo oxono 0,005%, ot okojo 0,0001% mo oxono 0,001%, ot okosno 0,0001% mo0 OkoIO
0,0005%, ot okoso 0,0005% no okono 0,05%, ot okoao 0,0005% no okono 0,01%, oT okoJIO
0,0005% mo oxomno 0,005%, ot okono 0,0005% no okono 0,001%, ot okono 0,001% o okoso
0,05%, ot okono 0,001% nmo oxosno 0,01%, ot okono 0,001% nmo oxosno 0,005%, or OKOJIO
0,005% no oxomno 0,05%, ot okoyio 0,005% no oxono 0,01% wmnu ot okoyio 0,01% mo okoio
0,05% wmacc. ot oOmel Macchl (apMaleBTHYECKOrO BellecTBA. B HEKOTOPBIX BapUaHTaX
OCYIIECTBIIEHHs] KOJHYECTBO OMHON MJIM HECKOJbKHUX HEHICHTH(PHLUHUPOBAHHBIX IMPHUMECEH B
(dapmaneBTHUECKOM BelnecTBe coctarisier ot okoio 0,0001% no okoso 0,1% macc. ot olreit
MacCChbI (I)apMaL[eBTI/I"IeCKOFO BELIECTBA. B HEKOTOPBIX BapHUaHTaxX OCYLICCTBJIICHHSA KOJUYCCTBO
OIHOW WJIM HECKOJIbKMX HEWACHTH(PHLHPOBAHHBIX MpHUMEcEeH B (papMalleBTUYECKOM BEIECTBE
coctaByisier oT okono 0,05% no okomo 0,1% macc. or oOmel Macchl (papManeBTHUECKOTO
BELIECTBA.

V. PAPMAIEBTHYECKHE KOMIIO3NIIUHN

B ngpyrom acrmekre B HacTosIel 3asBKE IPEACTAaBJICHBl (papMarieBTUYECKHE
KOMITO3UIIMH, BKJIIOYAIOIINE OEMIIEIOEBYI0 KHCIOTY WIN €€ (apMaleBTHUECKH NPUEMIIEMYIO
COJb, KakK ONHMCAHO W/WJIM PpPAacCMOTPEHO B HACTOsINEH 3asBKe, BKJIOYass JIHOObIE
(dapmMarieBTHUECKHE BEIECTBA, a TaKXke NMpUMecH. B pasnuuHbIX BapuaHTax OCYLIECTBIIEHHS
dapmaneBTHYECKas KOMIO3UIMSA OOBIMHO BKJIIOHYAaeT (HhapMalleBTUUECKOE BEINECTBO, Kak
OIMCAaHO B HACTOsSIIEH 3asBKe; W (papmaleBTUYECKN NpHeMiIeMblil skcuunueHt. Hampumep,
(apMaeBTHYECKOE BELIECTBO MOXKET BKJIOUaTh Oosee 99,0% coenunenus: ¢popmyisl (V) umu
ero (hapmMaLeBTHUECKU MPUEMIIEMON COJIH.

B HEKOTOPBIX BapHAHTAX OCYHICCTBJICHUA (I)apMaLIeBTI/ILIeCKI/Ie KOMITIO3ULIUU MOT'YT 6bITb
crienuajJabHO C(l)OpMy.III/IpOBaHbI AJii BBEACHUA B BUAE TBEPABIX WIH KHUAKHUX JICKAPCTBEHHDBIX
dbopm. B HEKOTOpBIX BapuUaHTaX OCYIIECTBJIEHUS (hapMaLlEBTHYECKUE KOMIIO3UIINH, OMHCAHHBIE
B HACTOsIIEH 3asiBKe, COPMYJIUPOBAHBI JJIi BBENEHHUS B BHUJE MEPOPATHHOU JIEKapCTBEHHOM
dbopmbl. TTprMepsl mepopabHBIX JIEKAPCTBEHHBIX (JOPM BKIIFOYAIOT, HO HE OrPAHUYHBAIOTCS
3TUM, Apake, TabNEeTKy, Karcyy, OONaTKy, MO0, YMYJIbCHIO, TaOJIETKY ISl paccachlBaHUs,
pacTBOp, CYCIIEH3UIO, OOJIOC, TMOPOLIOK, S3JUKCHP WM CHPOI, IACTHIIKY, >KHIKOCTb IS
MOJIOCKaHUsA pPTa, TPaHYJbl WKW NACTy MAJiId HAHCCCHUSA Ha S3bIK. B HEKOTOPBIX BapUaHTax
OCYHIECTBJICHUA (l)apMaLIeBTI/ILIeCKI/Ie KOMITO3HILINH, OIMHUCAHHBIE B HaCTOHH_Ieﬁ 3a5BKE,
copMyJIUPOBaHBl B BHAE JIEKAPCTBEHHOH (DOPMBI, TOOXOISIIEH JUIsl TMapeHTEePaTbHOTO
BBCACHIA. B HEKOTOPBIX BAapHUaHTaX OCYLICCTBJICHUA (I)apMaLIeBTI/ILIeCKI/Ie KOMIIO3HIIHH,
OMNMCAHHBIE B HACTOSALLEH 3asiBKE, BBOAST MyTEM MOJKOXXHOMN, BHYTPUMBILIEYHON, BHYTPUBEHHOU

WIA SNuAypanbHON uHbeKuuu. Ilpumepbl JekapcTBEHHBIX (HOPM, MNOAXOASIIUX UL
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MapEeHTEPAIbHOIO BBEACHMsI, BKIJIIOUAIOT, HO HE OIPaHUYMBAIOTCS 3TUM, CTEPUJIbHBIH PacTBOP
WIA CYCTIEH3HIO WJIM JIEKAPCTBEHHYIO (POPMY C 3aMeIJIEHHBIM BBICBOOOXKAEHHEM. B HEKOTOPBIX
BapUAHTaX OCYINECTBJIEHHUS (papMaleBTHUECKHE KOMIIO3HLINH, ONMCAHHbIE B HACTOSIIEH 3asiBKE,
copMyIMpPOBaHbl B BHIE JIEKAPCTBEHHON (OPMBI, NMOAXONALIEH IJIsI MECTHOTO NPUMEHEHUS.
ITpumeps! NekapCcTBEHHBIX (OPM, MOAXOASLINX JJII MECTHOI'O BBEIEHHS, BKIIIOYAIOT, HO HE
OTPaHUYMUBAOTCS 3TUM, MOPOIIOK, CIPEH, Ma3b, MACTy, KPEM, JJIOCbOH, T'e€llb, PACTBOP, IJIACTBIPD,
JIEKapCTBEHHYIO0 (OpMY Ul MHTAJSIMHA UM HAHOCHMBbIE HAa KOXY IUIACTBIPh WJIM CIped ¢
KOHTPOJIMPYEMBbIM  BBICBOOOKAEHHMEM. B HEKOTOpBIX  BapUaHTaX  OCYIIECTBJICHUS
(apManeBTHUECKHE KOMITO3UIMH, OMMCAHHBIE B HACTOALICH 3asiBKe, CHOPMYJIHPOBAHBI B BUIE
JIEKapCTBEHHON (HOpMBI, TOAXONALICH MAJIi HWHTPABATMHAJIBHOTO WM HMHTPAPEKTAIBHOTO
BBeieHUs. [IprMepbl JIeKapCTBEHHBIX (POPM, MOOXOMSIIUX JJIsi WHTPABATMHAJIBHOTO HUIH
MHTPAPEKTAJIbHOIO BBEICHUs, BKIIOYAIOT, HO HE OrPaHUYMBAIOTCS 3TUM, ME€CCApHil, KpeM WU
neHy. B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS (hapMaleBTHYECKHE KOMITO3UIIMH, OMTMCAHHBIC B
HacTosimel 3asBKe, CPOpPMYyJIHUpOBaHBl B BHAE JIEKAPCTBEHHOW (OPMBI, MOAXONAIIECH IS
CYOJIMHTBaJIBHOTO, IIA3HOTO, YPECKOKHOTO WIIM Ha3aJIbHOTO BBEICHUSI.

B HEKOTOpBIX BapHaHTaX OCYINECTBIIEHHS TBEPAbIC JIEKAPCTBEHHBIE ()OPMBI, OMHMCAHHBIC
B HACTOsleNd 3asBKe, HCIOJb3yeMble [JIs1 MEpOpalbHOrO BBEACHUs, IOJy4alOT MyTeM
cMelnBaHus (papMaleBTHUECKOTO BEIIECTBA C OJHUM HIJIM HECKOJBKHUMH (hapMalieBTHUECKH
NPUEMJIEMBIMU 3KCIMIHEHTaMU. PapMareBTHUECKHUEe SKCIUITUEHTHl MOTYT OBITh BBIOPAHBI U3
TPYIIIBL, COCTOSINEH M3 HAMOJHUTENS M 00BbeMOOOpa3yIOLIero BEIIeCTBA, IMOACIACTUTEIS,
CBSI3YIOLIETO BELIECTBA, YBJIAKHUTENS, Pa3pbIXJIUTENs], KOHCEPBAaHTa, OTAYIIKH, apOMaTU3aTopa,
AHTUOKCHUJIAaHTA, 3aMeIJISIIOIIEro pacTBOPEHUE areHTa, yCKopuTess adcopOLuyu, CMaunBaroIIero
areHra, aOcopOeHTa, CMa3bIBAIOLIErO BELIECTBA, KPACHTENs M AareHTa KOHTPOJIUPYEMOrO
BBICBOOOXKIEHNSI. B HEKOTOpBIX BapuaHTax OCYLIECTBICHHs, KOTAa TBEpAAas JEKapCTBEHHAsS
dopma mpencraBisier coOol  Kamcyny, TaOJeTKy WM MW, (apMaleBTHUECKUE
KOMITO3UIMH, OMMCAaHHbIE B HACTOSINEH 3asiBKE, TaK)K€ MOTYT BKJIOYAaTh OydepHblil areHT. B
HEKOTOPBIX BapUaHTaX OCYLIECTBIICHMs, KOTrJa TBepAas JieKapCTBEeHHas (popma mpencrasisier
co0Ol JKEeNaTUHOBYIO Karcyiy, (apmaueBTudyeckas KOMIO3HIMS MOXET IOIMOJHHUTEIBHO
BKJIFOYATh OJMH HJIM HECKOJIbKO SKCIUIHMEHTOB, BBIOPAHHBIX U3 JIAKTO3BI, MOJIOYHOTO Caxapa,
MOJIMSTHUJICHTIIUKOJIS C BBICOKOW MOJIEKYJISIPHOM MacCON M UX KOMOHMHALHIH.

B HEKOTOpBIX BapHaHTax OCYLIECTBICHUs (HapMaLeBTHYECKas KOMITO3ULHS IO
HACTOSIIEMY M300PETEHHIO MOXKET BKJIIOUATh OJUH MM HECKOJIBKO SKCLUITHEHTOB, BHIOPAHHBIX
U3 TPYIIBI, COCTOSINEH W3 LHUKJIONEKCTPUHA, LIEJUTFOJIO3bI, JIMIIOCOMBI, MULEIO00Pa3yIOIIEero
areHTa 1 NOJMMEPHOT0 HOCHTENsI. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS (hapMalleBTHIECKHIE
KOMITIO3UIIMM TI0 HACTOSINEMY H300pETeHHI0 BKJIIOYAIOT AHTHOAKTEPUANbHBIA  areHT,
NPOTHBOTPUOKOBBIA areHT Wi uxX KoMOuHanmu. Ilpumepbl aHTHOAKTEpUANBHBIX |
NPOTHBOTPHOKOBBIX ar€HTOB BKJIFOUAIOT, HO HE OTPAHUYMBAIOTCS 3THM, MapabeH, XJIopOyTaHo,
¢deHon u COpOMHOBYIO KHCIOTY. B HEKOTOPBIX BapHaHTaxX OCYILIECTBIECHUS (hapMalleBTHUECKUE
KOMITO3UILMH 10 HACTOSIIIEMY N300PETEHUIO BKIIFOYAIOT N30TOHUYECKHH areHT.

B HekoTOphIX BapuaHTaxX OCYLIECTBJICHUS JIEKAPCTBEHHbIE (POPMBI MO HACTOALIEMY
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N300pETEHNIO MOTYT OBITh CHOPMYJIMPOBAHBI TAKUM 00pa3oM, YTOOBI 0OECTIEYNTh MEIJIEHHOE
WM KOHTPOJIMPYEMOe BBICBOOOKAEHHE coeanHeHus: ¢opmydsl (V) uiam ero ¢papManeBTHIECKH
npuemsiemoii comu. Cm., Hanpumep, PCT/US2019/018356, xoTopass packpbiBaeT KOMIO3HLIUU
OemrienoeBON KHCIOTBI C 3aMEIJIEHHBIM BBICBOOOXKIEHHEM. B HEKOTOphIX BapuaHTax
OCYLIECTBJICHHsI JIEKApCTBEHHbIE (OPMBI IO HACTOSALIEMY H300pPETEHHIO MOTYT ObITh
copMyTHMPOBaHBI AJisi OBICTPOTO BHICBOOOKIEHHSI.

B  HeKOTOphIX BapWMaHTaxX OCYLIECTBJIECHHMsS JKWUAKAas  JIeKapcTBeHHas  (opma
(apMaeBTHYECKOW KOMITO3ULUH IO HACTOSIIIEMY H300PETEHUIO BKJIFOUAET OTHO MJIH HECKOJIBKO
U3 CJIEAYIOIUX BELIECTB. NHEPTHBIN pa30aBUTE b, COTIOOUIM3UPYIOLIUI ATeHT U SMYJIbraTop.

B HEKOTOpbIX BapHaHTAaX OCYIIECTBJICHHUS MEPOPaNIbHbIC CYCIEH3UH (hapMaleBTHYECKOH
KOMITO3ULIMH 110 HACTOSALIEMY H300PETEHHIO BKIIOYAIOT OAMH MM HECKOJIBKO CYCIIEHAUPYOIIUX
areHTOB, BKJIFOYas STOKCHJIMPOBAHHBIA HW30CTEAPHJIOBBIA CIUPT, MOJHOKCHUITUICHCOPOUT U
CJIOJKHBIA 3¢up copOUTaHa, MUKPOKPHUCTAIUTMUECKYIO IEJUTFOJIO3Y, METArUAPOKCHI AJFOMUHUS,
OEHTOHUT, arap-arap M TparakaHT, H UX CMECH.

B HeKoTOpBIX BapHaHTaX OCYLIECTBIEHHsS (apMalEBTHUECKHE KOMIIO3UIUH IO
HACTOSALIEMY H300peTeHH0 B (popMe Masell, macT, KpeMOB W TeJieil BKIIIOYAIOT OOWH WJIH
HECKOJIbKO SKCIUIHEHTOB, TJ€ OAWH WJIA HECKOJBKO SKCIUITMEHTOB MOTYT BKJIFOYATh YKUBOTHBIH
JKUP, PACTHUTEIBHBI JKHUP, Macio, BOCK, mnapaduH, Kpaxmal, TparakaHT, MPOH3BOJHOE
LIEJUTFOJIO3BI, MOJU3TUIICHIJIUKONb, CHIIMKOH, O€HTOHHUT, KPEMHHUEBYIO KHCIOTY, TaJbK, OKCH
IIMHKA UM UX CMECH.

B HeKoTOpHIX BapHaHTaX OCYLIECTBIEHHsS (apMaleBTUYECKHE KOMIIO3UIUH IO
HACTOSIIEMY H300peTeHHI0 B (pOpME MOPOLIKOB M CIIPEEB BKIIOYAIOT OAMH WM HECKOJBKO
SKCLUIHUEHTOB, I7l€ OJWH WM HECKOJbKO SKCLUUIHMEHTOB MOTYT BKJIOYATh JIAKTO3Y, TaJbK,
KPEMHHUEBYIO KUCJIOTY, TUAPOKCUI] aJIFOMMHUS, CUJIMKAT KaJbLMs, TOJUAMUHBINA ITOPOIIOK MUJIH
UX CMeCH. B HEKOTOpBIX BapHaHTax OCYILIECTBJICHHs CHpeil MO HacTOsIeMy H300peTeHHUIO
MOJKET BKJIFOYaTh OOBIYHBIN MPOMEJUICHT, MPUYeM OOBIYHBIA MPOMEJUICHT BKJIIOYAET OIUH MU
HECKOJIbKO XJIOPPTOPYTIEBOAOPOAOB U JIETYYUX HE3aMEIIEHHBIX YTIIEBOAOPOAOB.

B HEKOTOpBIX BapHaHTax OCYLIECTBJCHUs (apMaLEeBTHYECKAs KOMITO3ULHS IO
HacTosmeMy u3o0pereHur0o B (OpMe  TpPaHCHEPMANbLHOTO  IUIACTBIPS — OOecrevyrBaeT
KOHTPOJIMPYEMYIO JTOCTaBKy coenuHeHusi ¢opmyabl (V) wim  ero  (¢apManeBTHUECKH
NPUEMJIEMOH COJIM B OPTaHU3M. B HEKOTOPBIX BapHaHTAaX OCYLIECTBICHUS O(PTAIbMOIOTUIECKIE
KOMITO3UILNH, TJIa3Hble Ma3H, MOPOLIKH, PACTBOPBI U T.I. TAKXKE BXOAAT B OOBEM HACTOSIIETO
n300peTeHus.

B HekoTOphIX BapuaHTaX OCYLIECTBICHHS (hapMaleBTHUECKHE KOMIO3HLIUH, OMIMCAHHbBIE
B HACTOSIIEH 3asiBKE, MOKHO BBOJUTH B BHJE CTAHAAPTHON JIEKAPCTBEHHOH ()OPMBI, U OHH
MOTYT OBITh MOJYYEHBI JEOOBIM CITIOCOOOM, XOPOIIO M3BECTHBIM B apmareBTHKe. KonndecTso
coenuHeHus popmysl (V) uiu ero GpapMareBTHIeCKH IPUEMIIEMON COJIH, IPUCYTCTBYIOLIETO B
€IMHUYHON JO3MPOBAHHOW JIEKAPCTBEHHOW (hOpMe, MOXKET BapbUPOBATHCS B 3aBUCHMOCTH OT
NalMeHTa, KOTOPOTro JIeuaT, U/ UM KOHKPETHOTO PeXXMMa BBEACHUS.

B HekoTOpbIX BapHaHTaxX OCYIIECTBIEHHS] KOJUYECTBO coenuHeHus dopmyibl (V) umu
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ero (apmaneBTHUECKH TPUEMIIEMONW  COJHM, KOTOpPOE MOXKHO KOMOWHHpPOBAaThb C
dapMaleBTHUECKH TNPUEMJIEMbIM HOCHUTENEM Ul IOJNYYeHHs €IMHUYHON TO3UPOBAHHOM
JIEKapCTBEHHON (opMbI, OOBIMHO PaBHO KOJIMYECTBY coeauHeHus ¢opmynsl (V) uiam ero
(apmMaLeBTHUECKU IPUEMJIEMON COJIH, KOTOpPOe 00eCrieunBaeT TepaneBTudecKuil 3 pexr.

B pasnuuHbIX BapHaHTaX OCYINECTBJIEHUS OEMIIEOEBYIO  KHCIOTY WM €€
(dapmaLeBTHYECKH TPUEMIIEMYIO COJb WIN (hapMaLEBTHUECKOE BELIECTBO IO HACTOSIIEMY
N300pETEeHNI0 MOJKHO TIOJIyYHUTh B BUJIE Mpenapata ¢ GUKCHPOBAHHBIMU 103aMH (CM., HaIIpUMep,
nyOnukanuro nareHTHOH 3asBku CIIA Ne 2018/0338922 u mexnayHapoanyroo 3asBky Ne WO
2018/218147).

VI. CHOCOBbI JIEYEHHUSA U BBEJAEHHUSA

B  pa3snuuHBIX BapuMaHTaX OCYIIECTBJICHUS OEMIIEIOEBYIO  KHCIOTY WJIH €€
(bapMaleBTHYECKH MPUEMJIEMYIO COJIb, KaK OIMHCAHO /MM PACCMOTPEHO B HACTOSIIEH 3asiBKE,
BKJIFOUasl (hapMaLeBTHUECKOE BELIECTBO W/WIM (PapMaleBTUYECKYI0 KOMITO3ULIUIO, MOXKHO
UCTIONB30BaTh U JICYEHHUS WM TPOQUIAKTHKH Pa3JIMYHbIX 3a00J€BaHUIl U PacCCTPOKCTB.
CrocoObl  neyenust 3a0oneBaHMsl MJIM  PacCTpoiicTBa OOBIMHO  BKIKOYAIOT  BBEIEHUE
HY)KIAKOIeMyCcst B 3TOM  TALUEHTy  TepamneBTUYecku  3(PQEeKTHBHOrO  KOJWYECTBA
(apMaeBTHYECKOTO BEINECTBA, BKIIOYAIOIIEr0 OYHIEHHOE KOJIMYECTBO COCTUHEHUST (POPMYJIBI
(V) wm ero ¢apManeBTHYeCKH TMPHEMJIEMON Ccomu, JUid JiedeHus 3a00NeBaHusl WM
paccTpoicTBa.

ITpumeps! 3aboneBaHUil U PACCTPONCTB BKJIOYAIOT, HO HE OrPAHHYUBAIOTCS OSTHUM,
CepAEYHO-COCYUCTOe  3a00JIeBaHME, MEpPLATENbHYI0 AapUTMHIO, CBEpPTHIBAHHE  KpPOBH,
UIIEMHUYECKYI0 OOJIe3Hb CepAla, TUIEPKOAryJsLUOHHbIE COCTOSHUS, HIIEMHIO, HH(MAPKT
MHOKap/ia, MHONIATHIO, MUO3HT, JIETOYHYIO AMOOJINIO, HHCYJBT, 3a00jIeBaHne nepudepudeckux
COCYZOB, TUCIUITUAEMHIO, AUCIUIIONPOTEMHEMHIO, HapylIeHHe MeTaboIi3Ma TIIF0KO03bl, O0JIe3Hb
Anbureiimepa, Oone3snp IlapkuHcoHa, nuabeTuueckyro Hedpponatuioo, IUaAOETHUECKYIO
PETUHOMATHIO, PE3UCTEHTHOCTh K MHCYJIMHY, METa0ONUYECKUH CUHAPOM (Hampumep, CHHIPOM
X), ranakrozemuro, BUU-uH}peKI0, paccTpoicTBO, CBSI3aHHOE C PEENTOPOM, AKTUBUPYEMBIM
nposnpepaTopoM TMEPOKCUCOM, CENTHLEMHUI0, TPOMOOTHYECKHE PpACCTPONCTBA, OKHUPEHHE,
NAHKPEATHT, TUIEPTeH3MI0, 3a00JieBaHHE MOYEK, PakK, BOCMaJeHUe (HampuMep, BOCMAJCHUE
NIEUeHH), BOCMAIUTENbHbIE 3a00JeBaHUS MBI (HAPUMEP, PEBMATHYECKYIO MOJMMHAJITHIO,
NOJUMHUO3UT H  (PUOPO3UT), HWMIOTEHLHMIO, >KEJNYJOYHO-KHIIEYHbIe 3a00JEeBaHUS, CHHIPOM
pa3IpakeHHOTO KHUINEYHUKA, BOCMAIUTENbHBIC 3a00JIEBaHUS KHUIIEYHHUKA, BOCHAIUTEIIbHBIE
paccTpoiicTBa (HampuMep, acTMy, BAacKYJHT, sI3BEHHbIH KojuT, Oone3Hp Kpona, Oone3Hp
Kasacaku, rpanynemaro3 Berenepa, (RA), cucremHyro kpacHyroo BomdaHky (SLE), paccestHHBIII
ckiaepo3 (MS) u ayTOMMMyHHBIH XPOHHUYECKUH TeNaTHT), apTpUT (HAPUMEp, PEBMATOWIHBIN
apTPUT, FOBEHWIbHBIN PEBMATOUIHBIN apTPUT M OCTEOAPTPHT), OCTEOIIOPO3, PEBMATU3M MSITKUX
TKaHell (Hampumep, TeHOUHUT), OypCUT, ayTOUMMYyHHOe 3a0oJieBaHNe (HampuMep, CUCTEMHYIO
KPacHYI0 BOJUYaHKY W DJPUTEMATO3), CKJIEPOJAEPMHUIO, AHKWIOZHPYIOIIUI CIIOHIUIOAPTPUT,
nojarpy, NCeBAONONArpy, MHCYJINHHE3aBUCUMBIN CaxapHblid auader, auader (Hampumep, TUIa

2), TOJNUKUCTO3 SIUYHUKOB, TUNEPIMMUAEMHH (HAIpUMep, MEePBUYHYIO TUIEPIMITHAEMUIO,
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cemelinyto runepxonecrepunemuto (FH), rumepxonectepunemuro ®penepukcona tuma Ila,

runepxonecrepuiemMuro  @Ppenepukcona  tuna  IIb CEMEWHYI0  KOMOMHHPOBAHHYIO

>
TUNEPIUNTUIAEMHUIO (FCH)), HE0CTaTOYHOCTh JIUTIONPOTENHIIUIIA3BI (manmpumep,
TUNEPTPUTITULEPUAEMHUIO, TUIOANb(ATUIIONPOTENHEMHUIO 1 TUIIEPXOJIECTEPUHEMHIO); AHOMAIIUH
JIMIIONIPOTENHOB, CBSI3aHHBIE C TUA0ETOM; aHOMAJIH JIUITONPOTEUHOB, CBSI3AHHBIE C OXKHPEHUEM;
Y AaHOMAJIMH JIMIIONIPOTENHOB, CBsI3aHHBIE C O0NE3HbI0 AlbLreiiMepa. B KOHKpeTHBIX BapHaHTax
OCYLIECTBJICHHSI CIIOCOOBI BKIIFOYAIOT JIEUEHUE /MM MPOGUIAKTHKY THIIEPIMITUAEMHIH, TaKOH
KaK TepBUYHAS TUINEPJUNUAEMHUs. B HEKOTOPbIX BapUaHTAaX OCYINECTBJIEHUS CIOCOOBI
BKJIIOYAIOT JIEYEHHE W/ WK MPOPUITAKTHKY CEPAEYHO-COCYAUCTIX 3a00JIEBAHUN.

B  HeKOTOpBIX BapHaHTaX OCYIIECTBJIICHUS OEMIEeNOeBYK) KHUCIOTY WJIH €€
(bapMaeBTHYECKH MPUEMJIEMYIO COJIb, KaK OMHCAHO W/WJIM PACCMOTPEHO B HACTOSIIECH 3asiBKE,
BKJIFOYasl (hapMaLeBTHUECKOE BEHIECTBO W/MIHM (DAapMaLEBTUYECKYI) KOMITO3ULHIO, MOKHO
UCTIONIB30BATh /ISl JICYCHUS WM MPOPUIAKTUKHA OIHOTO MM HECKOJIBKHX U3 BBICOKHX YPOBEHEH
XOJieCTepHHA JUMUAOB HU3KON MIOoTHOCTH (LDL-C), BBICOKMX ypOBEHel amojumnonporenHa B
(apoB), BbicOKuX ypoBeHeil nmmonporenHa (a) (Lp(a)), BBICOKMX ypOBEHEH JHIONPOTEHHA
oueHb HHM3KOHW MmIOTHOCTH (VLDL), BBICOKMX YpOBEHEH XOJIECTepHHA JUIHUIOB HEBBICOKOM
mwiotHoctd (non-HDL-C), Beicokux ypoeneii obmero xonecrepuHa B cbiBopoTke (TC),
BBICOKMX YpOBeHel BbIcOKouyBcTBUTENBbHOTO C-peaktnBHOro Oenka (hsCRP), Beicokmx
ypoBeHel (puOpHUHOreHa, BLICOKUX YPOBEHEH MHCYJIMHA, BBICOKUX YPOBEHEH TIFOKO3bI M HU3KHX
YpOBHEH XOJIeCTEpHHA JIUMONPOTEHMHOB BbICOKOH mmotHocTn (HDL-C). Jpyrumu ciosamy,
CIOCOOBI MO HACTOSIIIEMY H300pPETeHHI0 MOTYT BKJIIO4aTh cHwkeHue LDL-C, cHmwkenune apoB,
camkenue Lp(a), camxenne VLDL, camkenne non-HDL-C, camkenne TC w/unmu CHbkeHue
hsCRP. Cnoco0pl 1m0 HacTosieMy HW300pETeHUIO MOTYT BKJIKOYATh WHTUOMpPOBAaHUE
anenosuntpudocharuurparinazsl  (ACL), uHruOMpoBaHHME CHUHTE3a XOJECTepUHA W/ HIN
nojaBjeHue OWOCHHTEe3a JKUPHBIX KHCJIOT. B  HEKOTOpbIX BapuaHTax OCYIIECTBICHUS
OYMILNEHHOE KOJMUECTBO coenuHeHust popmyiel (V) mwnm ero papMaLeBTHUECKH MPUEMIIEMOMN
conu, (papmMarieBTUYECKOH KOMMO3MLMU WM (PapMalleBTUYECKOrO BELIECTBA MO HACTOSIIEMY
U300pETEHNI0 MOXKHO HCIOJIBb30BaTh B KAa4eCTBE JAOMOJHEHUS K JHUETe U MAKCHMAJIbHO
NepeHOCUMON CcTaTUHOBON Tepamuu s cHukeHus LDL-C y B3pocnbIx ¢ reTepo3uroTHoOiM
CEMENHHON TUIEepPXOJIECTEPUHEMUEN WM YCTAHOBJIEHHBIM aTE€POCKIEPOTUYECKUM CEPAEUHO-
COCYIUCTBIM 3a00JIeBaHNEM. B HEKOTOPBIX BapHaHTaX OCYLIECTBIEHHS OYHIIEHHOE KOJINYECTBO
coenuHenusi popmyiiel (V) win ero gpapMaleBTHISCKH MPUEMIIEMON CONU, (hapMalleBTUIECKOM
KOMITO3UIMH HJIH  (apMalleBTHYECKOTO BELIECTBA IO HACTOSIIEMY H300PETEHHUI0 MOXKHO
UCTIONB30BATh ISl JIEYEHUS WHCYJIMHHE3aBHUCHMOIO CaxapHOro amabera Oe3 yBEIHUYEHHS
npubaBKH B BECE.

B HEKOTOpBIX BapHMaHTaX OCYIIECTBJIICEHUS OEMIEeNOeBYKD KHCIOTY WM €€
dapmareBTUYECKH MPUEMIIEMYIO COJIb, KaK OIMHCAHO W/WJIM PAaCCMOTPEHO B HACTOSIIEH 3asBKe,
BKJIFOUasl (papMaLeBTHUECKOE BELIECTBO W/MIM (PapMaleBTUYECKYI0 KOMITO3ULIMIO, MOXKHO
UCTIONB30BaTh JUIA JICYEHHMs] WIM NPOPHUIAKTUKU Pa3IMYHBIX 3a00J€BaHUNA M COCTOSIHUH,

KOTOpBbIE BKJIFOYAIOT, HO HE OrPAHUYHMBAIOTCS 3TUM, CTapeHHe, OoJjie3Hb AJbIreiimMepa, pak,
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CepAEYHO-COCYIUCThIe  3a0oneBaHus, OUAOETUUECKYI0  HeppomaTturo, IuabeTHUECKYHo
PETUHOMATHIO, HapyIIEeHHe MeTa0OJM3Ma TIFOKO3bI, JUCIUIHUAEMHIO, AUCIUIIONPOTEHHEMHIO,
ycuJeHHe BbIpAOOTKH JKENTYM, TUIEePTEH3UI0, MMIIOTEHLHIO, BOCHAJECHHE, PEe3HCTEHTHOCTh K
WHCYJIMHY, OSJMMHUHALMIO JIMIHIOB C JKeT4blo, MoxyjmpoBaHue C-peakTuBHOro Oenka,
OXXHpEHUe, SJIMMUHALMIO OKCHCTepPOJla C JKeN4bl0, MNaHKPeaTuT, pancreatitius, Oone3Hb
ITapkMHCOHA;, PACCTPOMCTBO, CBA3aHHOE C PELENTOPOM, AKTUBHUPYEMBIM MpOiH(pepaTopoM
NEePOKCUCOM; 3JUMUHAINI (ochonmunuaoB ¢ skemubto, 3a00neBaHHE IOueK, PabIOMHUONH3,
CEeNTULIEMHIO, aITHO3 BO CHE, CHHAPOM X U TPOMOOTHUECKOE PACCTPONUCTBO.

B HeKOTOpBIX BapuaHTaX OCYINECTBJEHHS B HACTOsIIEH 3asBKE MpEICTaBJIEH CIOCO0
JedeHus: 3a00JieBaHMsl TMEYEeHH, BBIOPAHHOTO W3 TPYIIIbI, COCTOSIIEH W3 CTeaTOrenaTuTa,
AJIKOTOJIbHOW OOJIE3HH TIEUSHH, OJKUPEHUS NIEUeHH, CTeaTo3a NeueHH, Luppo3a neyenu, pudposa
MEYeHU U OCTPOrO JKUPOBOTO renaro3a OepeMeHHbIX. B HEKOTOpPBIX BapHaHTaX OCYLIECTBIICHHS
pacCTpOICTBO MpencraBisieT coOoil crearorenatuT. B HEKOTOPBIX BapHaHTaX OCYINECTBIICHUS
CTEATOreNaTUT MPEACTABIIET COOOH HEANKOTONbHBIA CTeaTorenaTutT. B HEKOTOPBIX BapHaHTaxX
OCYLIECTBJIEHHs CTEATOTeNaTUT MpeACTaBiseT COOOH HEaJKOrOJNbHYIO JKHPOBYIO OOJe3Hb
neyeHd. B HEKOTOpbIX BapUaHTaxX OCYLIECTBJIEHHsS PACCTPOWCTBO MPEACTaBIsieT CoOOM
AJIKOTOJIbHYI0 0OJIe3Hb Me4yeHH. B HEKOTOpBIX BapuUaHTaX OCYLIECTBJICHUS PacCTPONCTBO
npencTaBisieT CcoOOH  OXKMUpEHHe TMe4YeHH. B HEeKOTOpbIX BapHaHTaX OCYINECTBIICHUS
PacCTpPOMCTBO MpeACTaBiIsIeT COOOH CTeaTo3 MeueHH, LUUppo3 neueHu i (udpo3 medyenu. B
HEKOTOPBIX BapUAHTAX OCYIIECTBIICHUS PACCTPONCTBO MPENCTABISIET COOOW OCTPBIA KUPOBOM
renaro3 OepeMeHHbIX. B HEKOTOpBIX BapHaHTaX OCYILIECTBJICHUS MALMEHT MPEACTaBiIsIeT CoOOH
B3pOCJIOTO YeJIOBEKa.

B HeKoTOpBIX BapHaHTaX OCYINECTBICHUS HACTOsIee H300peTeHne obecrednBaeT
croco0 JeueHuss WM TPOPUIAKTHKY CcTapeHus, Ooye3HM AJbLreiimMepa, paka, CepaevyHoO-
COCYAMCTBIX 3a0ojeBaHuii, auabernueckoil Hepponatuy, IUAOETUYECKOH PETUHOMATHH,
HapyIieHuss MeTaboMu3Ma TJIFOKO3bL, JUCIUIHIEMUH, AUCIUIIONPOTEHHEMHH, YBEIMYSHUS
BBIPAOOTKHU JKEJYM, YCHIICHHs OOpaTHOrO TPAHCIIOPTA JIUIUAOB, THUIIEPTOHUH, UMIIOTEHIUH,
BOCTIAJICHHUS], PE3UCTEHTHOCTH K MHCYJIMHY, 3JIMMUHALMHN JIUIHIOB C JKETYbI0, MOIYJIUPOBAHUS
C-peakTuBHOrO Oe€Nika, OXKHUPEHHs, SJIMMHHALUK OKCHUCTEpOJa C JKENUbl0, MaHKPEaTUTa,
pancreatitius, 6one3nu [TapkUHCOHA; pacCTPOICTBA, CBA3aHHOIO C PELIENITOPOM, aKTUBHPYEMbIM
nposrdepaTopoM MEePOKCHCOM; SJUMUHALUHN (POCHONUMUIOB ¢ KeTdbio, 3a00JIeBaHUs MOYEK,
CeNTULIEMHUH, HApYIIEHUH MeTa0OJMUecKOoro CHHApoMa (Hampumep, cHHApoMa X) WIH
TPOMOOTHYECKHX HAPYLICHHUH.

B HEKOTOpbIX BapHaHTaxX OCYIIECTBJCHUS PACCTPOWCTBO BBHIOPAHO W3 TPYIIIIHL
cocrositie w3 Junogucrpoduu, nedpunmTa JITU3OCOMATBHOW KHUCJIOH JHMa3bl W OOJNe3HH
HAKOIUIEHHsI TJIMKOreHa. B HEKOTOpBIX BapuaHTaX OCYLIECTBJICHHS MALMEHT MPEACTABIAET
co0O0 B3pOCIIOTO YEIOBEKA.

B HEKOTOpbIX BapHAaHTaX OCYIIECTBJCHUS PACCTPOWCTBO BBIOPAHO W3 TPYIIIBL
cocrositei u3 renatura C, nHQEKUUN BUPYCOM MMMYHOne(pHUIIUTA YenoBeka, Aedpunura anbda-

l-anTuTpuncuHa, cuHapoma baccena-KopHiBelira, runo0eraaunonpoTenHEMU, TIIOTEHOBON
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Oone3nn, Oonesnn Bunbcona u cunapoma Bebepa-Kpucruana. B HEKOTOpBIX BapuaHTax
OCYIIECTBJICHUS] PACCTPONCTBO TMPEACTaBJIsIeT coOOi rematut B. B HekOTOpBIX BapuaHTax
OCYILECTBIIEHHsSI PAacCTPOHCTBO mpexacraBisier coOoi rematur C. B HEKOTOpBIX BapuaHTax
OCYIIECTBIIEHHsS] PACCTPONCTBO IPEACTaBIsieT cOOOM MH(EKLUI0 BUPYCOM HMMyHoaeduuura
YyeJoBeKa. B HEKOTOpBIX BapuaHTaxX OCYILIECTBJIEHHS pPAaCCTPONCTBO MNpPEACTaBiseT COOOM
nedurur anbda-1-aHTUTPUIICHHA. B HEKOTOPBIX BapHaHTaX OCYINECTBIEHUS pPacCTPOIHCTBO
npencrasisier codoli cunnpom baccena-KopHieiira. B HeKOTOPBIX BapuaHTaX OCYLIECTBICHHS
pPacCTpOICTBO mMpencraByiseT co0oil rUMoOeTanunonpoTeMHEMU. B HEKOTOPBIX BapHaHTax
OCYIIECTBJICHUS] PACCTPONCTBO MpencrapisieT coboii [moreHoByr0 Oone3Hb wiu bones3Hb
BunbcoHa. B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHHsS PACCTPOWCTBO MPENCTABISET COOOM
cuaapom Bebepa-Kpucrnana. B HEKOTOpBIX BapHaHTaX OCYLIECTBICHUS MALUEHT MPEICTABIISET
co0O0 B3pOCIIOTO YEIOBEKA.

B HEKOTOpBIX BapHaHTax OCYIIECTBJIEHUs] COCTOSTHUE BBHIOPAHO W3 TPYIIIBL, COCTOSIIEH
U3 TOKCHYECKOrO TMOPaKEHUS TMEUEHH, TIIOJIHOTO IapeHTEPANbHOrO IUTAHUSA, TSKETION
XUPYPTUYECKOH MOTEPU BeCa, TOKCHUHOCTH OKPYKAIOIIEH Cpenpl, HeAOeAaHusl U rojonanus. B
HEKOTOPBIX BApUAHTAX OCYINECTBJICHUS COCTOSHUE TPENCTaBJsIET COOOH TOKCHYECKOe
NOpa’keHUe MeueHN. B HEeKOTOPBIX BapHaHTaX OCYLIECTBIIEHHUsS COCTOSTHHUE MPENCTaBisieT cOO0H
NIOJTHOE TIAPEHTEPATbHOE MUTAHUE WM TSDKENYH XUPYPTUYECKYIO MOTEPro Beca. B HEKOTOpBIX
BAPUAHTAX OCYIIECTBIIEHUS COCTOSIHUE MPEACTABIsIET COO0M TOKCHYHOCTb OKPYIKAOLIEH Cpesibl.
B HekoTOphIX BapuaHTax OCYIIECTBIICHHsI COCTOSHHE TPEACTaBiIAeT COOOM HemoenaHue Win
rojiofaHue. B HEKOTOPBIX BapuaHTaX OCYIIECTBIIEHUS MAIMEHT MPEACTABISAET COOON B3pOCIOro
YeJIoBeKa.

B HeKoTOpBIX BapHaHTax OCYIIECTBJIECHUS IJIsI NMPOJIEHUs NEHCTBHS JIEKAPCTBEHHOIO
cpenctBa coenuHeHue (opmyis! (V) mwim ero ¢papmManeBTHYECKH NMPUEMIIEMYIO COJb BBOZASAT
IyTeM NOAKOXXHOM WM BHYTPUMBIIIEUHONW WHBEKLMHM WM IIyT€M pacTBOPEHMs WU
CYCIIEHIUPOBAHHsI JIEKAPCTBEHHOT'O CPENICTBA B MACIISTHOM HOCHTEE.

B HEKOTOpBIX BapuaHTaX OCYINECTBICHUS (DAKTUUECKUH YPOBEHb JO3UPOBKU
coenuHenus popmyibl (V) wiu ero papMarieBTHIECKH MPUEMJIEMON COJTK B (hapMaleBTHYECKUX
KOMITO3UIMSIX 10 HACTOSIEMY H300PETEeHHI0 MOXHO BapbHPOBATH TAaKUM 00pa3oM, YTOOBI
NOJIYYUTh KOJIMYECTBO coenuHeHus: Gopmynbl (V) mwiu ero (apMalueBTHUECKH NPUEMIIEMON
conu, KoTtopoe 3(G(EKTHBHO AN OCTHKEHHS JKEJAeMOro TEepPaneBTHYECKOrO OTBETa IS
KOHKPETHOT'O MAIMEHTa, KOMITO3ULIMH U crtioco0a BBEAECHMUs, 0€3 TOKCUYHOCTH JJISl TALIUEHTA.

B HEKOTOPBIX BapuaHTaX OCYILIECTBICHHs BBIOPAHHBIH YPOBEHb HO3MPOBKH 3aBHCHT OT
MHOXeCTBa (PaKTOPOB, BKJIFOUAsl MyTh BBEICHUS, BPEMsI BBEIEHHs, CKOPOCTb BBIBEIEHHS WIIH
MeTa0oM3Ma KOHKPETHOIO HCIOJIb3YyEMOr0 COCAMHEHHUS, CKOPOCTh W CTemneHb abcopOumy,
NPOIOJDKUTEIBHOCTD JISUEHUS], APYTHE JIEKAPCTBEHHBIE CPENICTBA, COSNNHEHHSI 1/MITN BEIIECTBA,
UCTIONb3YEMbIE B COUETAHHH C KOHKPETHBIM HCIIOJIb3yEMbIM COEAMHEHHEM, BO3PACT, MOJI, BEC,
COCTOsIHME, OOIee COCTOSHHE 370POBbsS U IPEIIIECTBYIOLIYI0 HCTOPUIO OOJIE3HM TMALUEeHTa,
IPOXOJIAIIETro JIeYeHNe, U MOJOOHBIX (PAKTOPOB, XOPOIIO U3BECTHBIX B 00JIACTH MEIULIHBI.

B HekOTOpBIX BapHaHTaxX OCYINECTBJIEHUS Bpad WJIM BeTePUHAp, OOJaNaroLINH
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OOBIYHBIMH 3HAHUSMHU B JAHHOH 00JIACTH, MOYKET JIETKO OINPENENIUTh U MPOMUCATh HEOOX0aumMoe
3¢ peKkTUBHOE KONNYECTBO (hapMalleBTHUECKOH KOMITO3ULIIH.

B HekoTOpBhIX BapHaHTax OCYLIECTBIEHMs MOAXONAIIAs CYTOYHAs 11032 COENUHEHUs
dopmynbl (V) win ero QapmaneBTUYECKH NpUEeMIIEMON COJM OyaeT NpencTaBysATbh COOOM
KOJINYECTBO, COOTBETCTBYIOIEE CaMOH HHU3KOM no3e, 5(QexTuBHON g MONy4YeHHs
TepaneBTHIecKoro 3ddexra. B HEKOTOPBIX BapHaHTAaX OCYLIECTBICHHS COCOMHEHHE (HOPMYIIbI
(V) unu ero gapmarieBTUYeCKH MPUEMJIEMYIO COJIb BBOAST B 103€ OT okouio 0,01 Mr/kr 10 oKoJio
200 mr/kr. B HEKOTOpBIX BapuaHTax OCYIIECTBJIEHUs, Koraa coequHeHue GopmyJisl (V) Ul ero
(apMaleBTHYECKH MPUEMJIEMYIO COJb BBOISAT COBMECTHO C JAPYTUM TEepPANeBTHYECKHM
cpeactBoM, 3 PEeKTHBHOE KOJMYECTBO MOXKET ObITh MEHBIIE, YeM KOrJa CoequHeHne GopMyJibl
(V) unu ero ¢papmareBTHUECKU MTPUEMIIEMYIO COJTb HCIIOJIB3YIOT OTIAEIBHO.

B HeKOTOpBIX BapuaHTax OCYHIECTBICHUS 3PPEKTHBHYI CYTOYHYIO 103y COCOUHEHHUS
dopmynbl (V) win ero ¢apmarieBTHUECKH MPUEMIIEMON COJIM MOKHO BBOAWTH B BUIE JABYX,
TPEX, YeThIpeX, MATH, LIECTH WU Oosiee TpoOHBIX 103. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS
IBE, TPH, YETBIPE, MATh, LIECTh MK Oosiee TPOOHBIX A03 BBOASAT OTAEIBHO C COOTBETCTBYIOIIUMHU
UHTEpPBAJIAMH B TEUEHHE IHS, HEOOs3aTeNbHO, B CTAHAAPTHBIX JIEKApCTBEHHbIX (opmax. B
HEKOTOPBIX BapHAaHTaX OCYIIECTBJICHHsS IO3MPOBKA COCTABJIIET OAHO BBENEHHE B JACHb. B
HEKOTOPBIX BapUAHTAX OCYLIECTBIEHUs coenuHeHne (Gopmysl (V) uiam ero ¢papManeBTHUECKH
MIPUEMJIEMYIO COJIb BBOIAT NMauMeHTy B TedeHue 1 nHs, S5 nHen, 10 nuen, 20 guei, 30 auen, 1
Hedenu, 2 Hefelb, 3 Hellelb, 4 Henelb, 1 Mecsa, 2 MecslleB, 3 MeCsIeB, 4 MeCs1eB, 5 MECSIIEB,
6 MmecsiueB, 7 MecsieB, 8 Mecsies, 9 mecsues, 10 mecsues, 11 mecsues, 12 mecsiues, 1 roga, 2
aet, 3 jet, 4 netr unu S ner. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS COEAMHEHHE (POPMYJIbI
(V) unu ero apmaneBTHYECKU NMPUEMIIEMYIO COJIb BBOAAT MALMEHTY B TEUEHHE BCEH KU3HU
NalyeHTa.

VII. KOMBUHUPOBAHHAS TEPAIIUSL

B pa3nmuyHBIX BapuUaHTAaX OCYIUECTBJICHUS OemrenoeBass KUCJIOTa MM €€
(apMaeBTHYECKH TpUeMIeMasi COJib, KaK OMHCAHO W/HJIM PAaCCMOTPEHO B HACTOSIIIEH 3asiBKe,
BKJIFOYasi (papMalleBTHYECKHE BeIIeCTBA U (hapMaLEBTHUECKHE KOMIIO3HMLUHU IO HACTOSIIEMY
U300peTeHNI0, MOTYT OBITh YacThbl0 KOMOWHUPOBAHHOH Tepanmuu. B HEKOTOPBIX BapHaHTaxX
OCYIECTBIIEHHs] KOMOMHHUPOBAHHAsI TEparusl BKJIIOUYaeT coenuHeHue ¢opmyisl (V) uiam ero
(bapMalleBTHYECKU MPUEMJIEMYIO COJIb, M BTOPOU TepaneBTUYECKUN areHT. B HEKOTOpBIX
BApPUAHTAaX OCYIIECTBJICHUS KOMOWHHpPOBAaHHAas Tepamusl BKIOYaeT (papmManeBTHUECKOE
BEIECTBO, BKJIOYAIOIIEE OYHINEHHOE KOJNUYECTBO coeanHeHus ¢opmynsl (V) wumm  ero
(bapmareBTHYECKH MPUEMIIEMOI COJIM; M BTOPOH TepaneBTHYECKUIT areHT.

B HexoTOphIX BapuaHTax OCYILIECTBJICHUS BTOPOH TEPaNeBTUYECKUN areHT BbIOpaH U3
TPYIINBL, BKJIIOYANOINEH JIOBACTATHH, THA3OJHIWHAWOH Win (udpaT, cMoiy, CBSI3bIBAIOILYIO
JKEITYHbIE KHCJIOTBI, HHAIUH, JIEKapCTBO IPOTUB OKUPEHHUS, TOPMOH, IPOTHBOBHUPYCHOE
cpeactBo (Hampumep, [UIA JiedyeHHss OCHOBHOW wuH(pexkuuu renatuta C, BbI3bIBAIOLIEH
3a0oneBaHNe TEYEHM Y TNAalWeHTa), MPOTHBOPAKOBbIE CpeACTBa (HAmpUMeEp, IJIsl JIEYeHUs

rernaToneUTIOJSIPHON KapLIMHOMBI WJIH PYTOro Paka, BBI3BIBAIOLIErO 3a00JieBaHNE MEYCHU WU
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O’KHpPEHHE TEYEeHN ), aHTUOKCHIAHTBIL, JIEKAPCTBEHHbBIE CPEACTBA, CHIDKAIOIINE PE3UCTEHTHOCTD K
UHCYJINHY, WJIN JIEKAPCTBEHHBbIE CPENCTBA, YJIy4IIAIue MeTabonu3M JMNUAOB (Hampumep,
CpeACTBa AJIsl JICYEHUS TUNEPIUNUAEMHUH), TUPOPOCTHH, JEKApCTBEHHOE CPEACTBO HAa OCHOBE
CyIb(pOHMIMOUYEBUHBI, OUTYaHU I, UHTUOUTOP O-TJIFOKO3WA3bl, ArOHUCT aroJIMIIONpoTenHa A-I,
arioJIMIIONPOTENH E, cepaedHo-cocyIucToe JIEeKapCTBEHHOE CPENCTBO; JIEKAPCTBEHHOE CPECTBO,
nospimarommee yposenb HDL, ycunurene HDL unu perynarop renos anosunonporenHa A-l,
anonunonporenHa A-IV w/unu anonunonporenHa. B HEKOTOpPBIX BapHaHTaX OCYINECTBIIEHUS
OYMILNEHHOE KOJHUYECTBO coenuHeHust Gopmysibl (V) min ero papMalueBTHYECKH MPHEMIIEMO
cou coctapjisier bonee 99,0% macc. oT ob1el Macchl hapMalleBTHUECKOTrO BEIEeCTBA.

B pasnuuHbIX BapuaHTax OCYLIECTBJIEHUS BTOPOW TEPANEeBTUYECKUN AreHT MOXKET
NPEACTABIATh COOOH cTaTHH W/wiu 33eTUMHO. CM., Hanpumep, MyOJIMKAIUY MaTEHTHBIX 3asiBOK
CIIA NeNe 2018/0078518 (xomOuHaLmst GeMIienoeBol KHCIOTHI cO cTaTHHOM), 2018/0064671 u
2018/0338922 (xoMOuHamusi OeMIenoeBOl KHUCJIOThI ¢ 33eTHMHOOM); MexayHapomHast
nyomukaruss Ne WO 2018/218147 (xomOuHarmss OeMrienoeBol KHUCIOTBI C 33€TUMHOOM); H
Mexnynaponnas nybmukamust Ne WO 2018/148417 (komOuHarust OeMIienoeBoi KUCIIOTHI C
33€TUMHOOM U CTATUHOM).

B HekoTOphIX BapHaHTaxX OCYLIECTBIIEHHS BBEACHHUE (PapMalleBTUUYECKOIO BEIIECTBA WUIIH
(bapmareBTHUECKOH KOMITO3ULUH IO HACTOSINEMY H300PETEeHHIO0, BKIIOYAIOINEH COeIMHEHHE
dbopmysl (V) win ero apManeBTHIECKH PUEMIIEMYIO COJIb U BTOPOH TepaneBTUYECKUI areHT,
NpeaHa3HadyeHo Ui obecriedeHus: OjaronpuarHoro 3¢QexTa OT COBMECTHOTO AEWCTBUS
coenuHenust Qgopmynel (V) wmwim ero ¢apMaleBTUYECKH MPUEMJIEMOM COJM U  BTOPOTO
TEPAINeBTHYECKOr0 areHTa. B HEeKOTOPBIX BapHaHTAaxX OCYIIECTBJIECHUS OnaronpuaTHbId 3¢p¢exT
KOMOHMHHUPOBAHHOM Teparnuu MOJKET BKJIFOYATh (bapMakOKHHETUYIECKOE WIIN
(apmakogMHAMUYECKOE COBMECTHOE JeiCTBHE, BO3HMKAIOLIee B pe3ysbTare KOMOWHAIMU
coenuHenus: ¢opmynbl (V) wmwim ero ¢apMauneBTHYECKH NPUEMIIEMOH COJM U BTOPOTO
TEPaNeBTHYECKOTO areHTa.

VIII. HABOPBI

B pasnuuHbBIX BapuaHTaX OCYLIECTBICHHsS HACTOsLIee HM300peTeHne oOecreynBaeT
HAOOpBI AJIsT JIEUEHUs] COCTOSIHHS, 3a00JIEBAaHHS WJIM PACCTPONCTBA, OMHUCAHHOTO B HACTOSLIEH
3asiBKe. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHUS HAOOP BKJIIOYAET: 1) HHCTPYKIMH I10 JICYCHUIO
COCTOsTHUS, 3a00JIEBaHUS WJIH PACCTPOICTBA, HAMPUMEp, KaK OMUCAHO B HACTOSIIEH 3asBKe, U 1i)
coenuHenne Gopmynbl (V) wim ero QapManeBTHYeCKH MNPUEMIIEMYIO COJb (Hampumep,
(dapManeBTHYECKOE BEIIECTBO, BKIIIOYAIOIIEE OUYHINEHHOE KOJIMYECTBO COEAMHEHHs! (POPMYJIbI
(V) unu ero (papmManeBTHYECKH MPUEMIIEMYIO COJb). B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHHS
Ha0Op MOXKET BKIIFOYATh OJHY WJIM HECKOJIBKO CTAHIAPTHBIX TO3UPOBAHHBIX (POPM, COIEPIKAIIUX
KOJIM4eCTBO coenuHeHus Gopmyiel (V) uimn ero (papMaLeBTHIECKH TPUEMIIEMYIO COJIb, KOTOPOe
ABIseTCs 3P PEKTUBHBIM JUTSI JISUEHHS] COCTOSIHUSL, 3a00JI€BAHUS WIIN PACCTPONCTBA.

Onmcanue B HACTOSIIEH 3asBKE BKIIOYA€T HECKOJBKO AacCleKTOB W BAapUAHTOB
OCYIIECTBIIEHHs] HACTOSINEr0 M300peTeHHs], BKJIOYas CIOCOOBI MOJyYEHHUS COENUHEHHs

dopmynsl (V) wmmum ero (apmManeBTHUECKH MPUEMIIEMOW COJIM, CHOCOObI MPUMEHEHHS
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coenuaeHuss Qopmynel (V) wim ero (QapmaneBTHYeCKH MPHEMIIEMOH COJIH, HampuMep,
OUYHUIIEHHOTO KojimuecTBa coenuHeHus: Gopmyinsl (V) win ero ¢papManeBTHYECKH MPUEMIIEMOM
COJIM;, KOMIIO3ULIMH, BKJIIOYAIOIINE OYHUIIEHHOE KOJIUYeCTBO coeanHeHus: Gopmyel (V) uimm ero
bapmaneBTHUECKH IpUeMIIeMON conu; B HaOopel. IlaTeHTHas 3asBKa, B YaCTHOCTH, BKJIFOUAET
BCE KOMOWMHAIIMM M TEPECTAHOBKU AaCHEeKTOB U BAPHAHTOB OCYINECTBJICHMS, OINMCAHHBIX B
HacTosIeH 3asBKe. B dYacTHOCTH, CleAyeT NMOHUMAaTh, YTO (hapMalleBTUYECKHE BEINECTBA,
(apmaneBTHUECKHE KOMIIO3ULMHY, CIIOCOOBI JIEYEHUSI PACcCTPOICTBA WIJIM COCTOSIHUSI U HAOOpBI
MOTYT BKJIOYAaTh W/WJIM HCIOJNB30BaTh OEMIENOEBYIO KUCJIOTY WM ee (papMarieBTUYeCKH
NPUEMJIEMYIO COJIb, TTOJyYEHHBbIE CITOCOOAMH, OMMCAHHBIMU B HACTOSLIEH 3as1BKeE.

IMPUMEPBI

Jns Oojee MOJHOTO TOHMMAHUS W300pPETEeHUs, OMUCAHHOTO B HACTOSINEH 3asBKe,
npuBeAeH cieayromui npumep. CHHTETHYECKHE U aHAJIUTUYECKHE MPOTOKOJbI, OMHCAHHBIE B
HACTOSIIEH 3asiBKe, TpPeNJIaraloTcs sl WUTOCTPALlMM  COENMHEHUWH, (papMaleBTHIeCKUX
KOMITO3UIIMI U CrOCcOOOB, TPEACTABICHHBIX B HACTOSALIEH 3asBKEe, W HUKOUM 00pa3oM He
TOJDKHBI PACCMATPUBATHCS KAK OTPAHUYHBAIOIINE X O0OBEM.

[pumep 1: Cnocob u3roroBjeHus AJA moaydeHus GapManeBTHYECKOr0 BelleCcTBa,
BKJIIOYAIOLIEro OYHIIEeHHOE KOJINYeCTBO coequHenus gopmy.ni (V)

B sTOM mpuMepe CHHTE3 OYMIIEHHOW OeMIenoeBO KHCIOThI OMHMCAH CO CCBUIKOH Ha
@ur. 1.

Cranus 1 - [Honyuenue coequnenust Gopmyasbt (1)

Lonyuenue ouusonponunramuoa aumus (LDA)

B peakuumonHblit cocyn 3arpyxkanu aumsonpormmiamuH (317 £ 3 kr, 1,1 s5kB.) ©
terparuapodypan (THF, 2,102 + 105 1) u cmech 3arem oxjaxpanu no < -10°C. 3arem
no3upoBanu H-OyTwiuutuil (n-Buli, 757 + 8 kr, 1,2 5kB.) B Teuenue > 1 yaca, moaaep>kuBas
temneparypy < -10°C. Jluamro 3arpy3ku mnpomeBamu THF. [loGaBnenue ObUIO CHIBHO
sk30TepMuueckuM. HakoHer, mapTuro cHoBa oxjaxkaanu A0 < -10°C npu nepemernnBaHuu.

Peaxyus ankunuposanus

Arunmmzobytupar (317 £ 3 kr, 1,1 5kB.) nobasisnu B peakTop B Te4eHue > 1 yaca npu < -
10°C (@wur. 1). ITapTuro mepemernnBaNy, MOANEPXKUBAsI TEMIEpaTypy Ha ypoBHe < -10°C. 1-
Bpom-5-xnopnenTan (460 £ 5 kr, 1,00 3kB.) no0aBisiiM JO3UPOBAHHO B TedeHHe > | vaca npu <
-10°C. Jlunuro npomeiBaiu npu nomomu THF. JlobaBieHne ObUIO CHIIBHO 5K30T€PMUYECKHM.
3aTeM peakLHMOHHYK CMeCh rnepemernnBain B TeueHne > 10 gacos npu < -10°C. 3aBepiueHue
STOH CTaguu peakiMy MOATBEPKAATN C UCTOJIb30BaHUEM Ta30Bol xpomarorpaduu (1-Opom-5-
xjoprnentan: < 3% mmomanu). 3aTeM peakIHOHHYK cMmech HarpeBaiu no 0 + 5°C wu
NOAACPKUBAIM 3Ty TEMIIEPATypy IO 3aBepIlIeHUs] NpeoOpa3oBaHUs. 3aBEepIICHHE PEaKIUH
MONTBEPKIAIH C UCIOJB30BaHUEM ra3oBoi xpomarorpaduu (1-6pom-5-xmopnentan: < 0,5%
TUIOIIAIH ).

Lawenue u pazoenenue as

PactBop 9% xnopucroBonopoanoii kuciorel (HCl, 1337 + 50 xr) nmobaBmsimum k

pPEaKIMOHHON cMecH B TeueHue > 1 yaca, npu 3ToM noaaepskusas temneparypy < 30°C, 4yToObl
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noracuth peakuuto. Ilocne no3upoBaHus peakLMOHHYIO cMech mnepememusanu npu < 30°C B
tederne > 15 munyr. M3mepsiim pH BogHoro cnosi (amamazon: pH or 6 ngo 10). Memanky
OCTAHABJIMBAJIM M CIIOSIM J1aBajii OcecTb B TeueHwe > 30 muHyT. HmkHiO0 BOmHyHO (asy
YIAJSUTH TS Y TUITU3ALHH.

HHucmunnayus u yoanenue THE

PactBopurens ypamanu guctwiuianued mox BakyymMoMm mpu < 40°C 1o kemaemoro
obbema mpumepHo 950 1.

Konuenrpauuto coenunenuss Gopmyibl (I) u3Mepsyin ¢ HCHOIb30BAHHEM Ta30BOM
xpomarorpaduu (I'X) (muamasoH koHUeHTparuil nenesoro coequaenus: Gopmydst (I): 57-62%
macc.). Ecnmu HeoOxommmo, 4ToOBI JOBECTH KOHLEHTpauuro coeawHeHus (opmyner (I) mo
1eJIeBOro auanaszoHa, 100assum TI'® nin JONOTHUTENBHO YIAISITN Ty TeM AUCTUIUISILAH.

ITapturo 3arem oxnaxzaanu 10 < 30°C U KOHLEHTpPAT HEOUUIIEHHOTO COEJUHEHUS
dopmynbl (I) obpabateiBamu B Oapabane. Crnocod monyudenus: coenunenusi popmyisr (1)
MIOBTOPSIIM AHAJIOTUYHBIM 00Pa30M ISl TOJTyYeHHs] BTOPOH MapTHH.

Cranus 2 - ITonyuenue coequuenust Gopmyast (11)

Jononnumensuas 600HAs NPOMBIBKA

JBe otnenbHble apTun coenunenus: Gopmysl (I) (57-62% macc./macc. pactsop B THF)
3arpyxamu B cocyn. Ilpu nmepememmBannm 3arpyxanu 5% HCI (1,767 + 79 kr) npu < 25°C.
Hobaenenne Obuto 3k30TepMuyecknM. CMmech NepeMelIuBald B TeueHHEe > 15 MUHYT.
IlepememmBanue mpekpamaid 1 ¢da3zam AaBalud ocaguThcs B TedeHue > 30 muHyT. HmmkHIO0
BOAHYIO a3y ynaysuiu, octasjsisi coenuHerue Gopmysl (I)/THF B peaktope.

Peaxyus iioonoco oomena

Mertun-stun-keron (MEK, 4,384 + 227 n) u fionun Hatpus (Nal, 831 = 9 xr, 1,16 3kB.)
3arpykamu npu nepemeunBanun (®@ur. 1). IlapTuro HarpeBanu A0 TeMIEpaTypbl KUIEHUS C
obpatabiM xonoxmibHUKOM (75-80°C). IlpumepHo wepes 30 uacoB I'X mcmonmp3oBamu s
u3MepeHus 3aBepiuenus peakiun (coenunenne gopmyinsl (I) < 1,0% mnomann). Ecnu peakus
HE 3aBepIINIACh, NABAJIM AOIMOJHHUTEIbHOE BpeMs (OXKHIaeMoe BpeMsl peakuuu: oT 25 mo 35
4acoB) M Mo Mepe HeoOxommmoctu nobamisuin Nal. 3arem cmech OXJIaKaid MPUMEPHO O
20°C.

3amena pacmeopumensi u 600HAsL 0OpAOOMKA

[TapTHro KOHIEHTPHUPOBATIH MOCPEACTBOM BaKyyMHOM muctwiusinuu npu < 60°C mo tex
nop, MoKa AUCTWUIAT Oojbine He cobmpancs. Cmech 3areM oxnaxkpamu ao 20 = 5°C wu
3arpyxkamu H-rentaH (3,624 + 187 n). 3arem nobGaensmu 5% BomHbINA pacTBOp Oucyibdura
Hatpust (NaHSOs, 2,121 £+ 104 kr) m cMmech mepeMemMBaIud B TeueHue > 60 MHUHYT.
IMepememuBanue mpekpamany u ¢daszaM TaBald OCAAUThCs B TedeHHe > 60 mMuHyT. HInkHIO0
BOIHYKO (asy ynamsmm s yrwmsauuu. Jlodasmsmm Bomy (1980 + 102 ;) m cmech
nepememBaid B TedeHue > 60 muHyT. PasaM gaBaau OCaaUTbCA B TeueHHe > 60 MUHYT U
HIDKHIOIO BOAHYIO a3y ypamanu ansd  yrwmmsanud. llpu HeoOXOomMMOCTH  BBITOJHSIIH
HEeOoOs13aTeNIbHYI0 BTOPYIO IPOMBIBKY BOZOH.

Koneunoe xonyenmpuposanue
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ITapTHiO KOHLIEHTPUPOBAJIH C UCIONb30BAHUEM BaKyyMHON auctumuisanuu npu < 50°C no
TeX TOp, MOKa MUCTILIT Oonbime He cobmpancs. [lapturo 3arem oxmaxnmanu o 20°C u
coenunenne Gopmyisl (1) oOpadaTeiBaiu B 6bapabane u oTOUpaiu MpoObI At KOJTMUYECTBEHHOTO
ananmusza. Oxxunaemblil [uanas3oH Beixoaa cocranisit 80-120% (macc./macc.%).

Cranus 3 - Ilonyuyenue coequuenus hopmvisl (IV)

Ionyuenue mpem-nenmorxcuoa nampus/DMAc

Crenyromasi OC/Ie0BaTENbHOCTD IPOMEKYTOUHOE COeANHEeHNe/coenuHeHne GOopMyJIbl
(IV) 6b1a ocHoBaHa Ha 3arpyske 700 kr coenunenust popmyJiel (II)/H-renTana ¢ onpeneneHueM
CONEep’KaHUsl OCHOBHOro BemecTBa 94,9%  wmacc./mMacc., dYTO TPEACTABISLIO  COOOM
COZepIKaIYIOCs 3arpy3ky 665 kr coenunenust Gopmybl (11).

PactBop N, N-gumermnaneramuna (DMAc, 1,476 + 37 xr) U TpeT-NIEHTOKCHIA HATPUSI
(271 £ 3 kr, 2,10 3KB.) IOJyYaIH B COCYAE U CMECh MEPEMEIINBAIN B TEUCHHE MPUOIN3UTENBHO
30 MUHYT 10 T€X TOP, MOKa MOYTH BCE TBEPbIC BEIIECTBA HE PACTBOPSIIHCE.

llonyuenue nepeo2o NPoOMeNCYmouHo20 coeOuHenUsl

Coenunenne popmyier (II) (700 kr, 1 3xB.), DMAc (1,272 + 27 xr) u TosMIC (219 £+ 1
KT) 3arpysxanu B cocya (cm. @ur. 1). Cmech oxnaxkaanu no < -5°C u xopouro nepemermusany. K
3TOMY PacTBOpPY AOOABISLIH CMECh TpeT-TeHToKcHaa HaTpust/ DMAC B TedeHue npudIM3nTeIbHO
1 gaca mpu < -5°C. TpaHCHOPTHYIO JUHUIO MpOMbIBaIU npu nomomu DMAc (181 + 9 xr).
Peakuus Opl1a CHIIBHO 5K30T€PMUYECKOH. PeakIMOHHYI0 cMech NepeMeInnBaii B TeueHne > 30
MuHyT npu < -5°C. 3aBeplieHHe KOHBEPCUM TIOATBEPXKJAIM C HCIOJIb30BAaHUEM
BBICOKOO((EKTUBHONW  KHMAKOCTHOH  xpomarorpadpuun ¢ Y®-perexuumeit (BOXKX-YD)
(monoankmnupoBansbii TosMIC < 1% mmomann u coeguHenue ¢opmynsl (II) < 1,4%
wiouany). ITo Mepe HEOOXOAMMOCTH HCIIONB30BAIN HEOOs3aTebHbIEC MOBBIILIEHHbIE 3arpy3Ku
coenuHenus: (opmynbr (II), TosMIC wu Tper-meHTokcuaa HaTpusi, YTOOBI TapaHTHPOBATH

3aBepIICHUE PEaKIMK, HA OCHOBAHHUHU clieayroInux nHeTpykuuit (Tabnmuua 18):

Ta6muua 18
NHCcTpyKIIMM 110 onpeae/ieHHI0 1eHCTBHSI NOBbIMEHHOH 3arpy3KH
Kpurepumn pesyabraToB ucnbitanus IPC | JleificTBHe NOBBIMIEHHOH 3arpy3KH
< 1% monoankunuposaHHoro TosMIC
u
> 1,4% coenuuenus ¢popmysl (11)
> 1% monoankunuposanHoro TosMIC
u
< 1,4% coenunenus: popmysl (1)
> 1% monoankunuposanHoro TosMIC
u
> 1,4% coenunenus ¢popmyasl (11)

3arpy3ka pononHutenbHoro TosMIC u Tpert-
MEHTOKCHU A HaTpUsA

3arpy3ka  JOMOJHHUTENBHOTO  COCAMHEHUs
dopmyast (1I)

3arpy3ka JONOJHUTENBHOTO TPET-MEeHTOKCHUIA
HaTpus

lawenue u pazoenenue as

B npyroii peakTop 3arpyskanu H-rentad (2,407 + 120 ) u Boay (3,061+ 153 n). ITepsyro
POMEKYTOYHYIO PEAKIMOHHYI0 CMECh IEPEHOCHJIM B CMeCh H-TENTaH/BOJAA IMPHU KOHTPOJE
temneparypsl ot 0°C no 40°C (ueneBas temmneparypa 20°C). Peakums Obuta crerka
9K30TepMUYeCKOi. TpaHCIIOPTHYIO JIMHUIO MPOMbIBaIN H-rentaHoM (470 + 24 1). Cmech 3ateMm

nepeMeninBajin B TCUYCHUC > 1 wuaca. HepeMeLHI/IBaHI/Ie npekpamami U CMEChb OCTaBJISIA
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OTCTamBaThCsi B TeueHuWe > 1 waca. HwkHioo BomHyro ¢(asy yoamsiau [ YTHIM3ALUU.
3arpyxamu pactBop 5% BomHoro xmopuna Hatpus (NaCl, 3,106 + 147 kr) m cmech
nepemMeInnBaiy B TeueHue > 1 gaca mpu remneparype npumepHo 20°C (auamnazon: 0°C - 40°C).
Memanky OCTaHaBJIMBAJIA U CMECh OCTAaBJISIJIM OTCTAUBAaThCs B TedeHue > 60 mMuHyT. HukHIo0
BOIHYIO (asy ynpamsumm ans yruiamzauud. OCTaBLIMKCS PacTBOP IMEPBOrO MPOMEXKYTOUHOTO
COEAIMHEHUs B H-TelNTaHe NePEHOCUIIN B IPyroii cocy.

Peaxyus coeounenus ghopmynwvi (IV)

Nzonponunanerar (IPAc, 451 = 23 1) nobaBiisiiiu K pacTBOPY MEPBOTO MPOMEKYTOUHOTO
COEAMHEHUs B H-TENTaHe M cMech oxJiaskaanu a0 -10 = 10°C. Jlo6apnsiin KOHUEHTPUPOBAHHYIO
HCI (115 + 2 «kr), monmmepxuBas Temmeparypy Ha ypoBHe < 25°C. Peaknus Obuia
HK30TEPMUYECKOH, U IPU HEOOXOIUMOCTH PEAKLIMOHHOW CMECH aBaJId BO3MOKHOCTb HATPEThCS
1o 20 £ 5°C. Cmech nepemelnnBaiy B TedeHue > 30 MUHYT B TeueHHUE MEpHOJa HarpeBaHUs.
KonBepcuto peakumnu uzmepsin ¢ ucnoib3zopanneM BOXKX-Y@ (mpomexyTodHOE COenuHEHHe
< 2% mutomanm).

lawenue u pazoenenue as

B ornensHOM cocyne pactBop rumpokcuna Hatpusi (NaOH) (50% macc./macc., 175 + 2
kr) oobenunsuu ¢ Bomoi (1927 + 96 n). Ilonmy4ennblii BonHbl pactBop NaOH nobasmsum k
peakMOHHON cMecHu mpu Temreparype npumepHo 20°C (amamazon: 10°C - 40°C). Jluamro
npoMbiBaid Bojo. (Cmech mnepememnBaiu B TeueHHe > 3 yacoB. KOHEYHOW TOYKOM
HeWrpanusanuu Ob1 ypoeHb pH or 9 mo 12. IlepememnBanue npekpamany u daszaM aAaBaju
ocanuTbcsi B TedueHue > 00 muHyT. HumokHioo BoaHywo ¢asy yoansiad Al YTHIN3ALUH.
Paz0aBnennblii BomHbIH pacTBop, copepxamuii NaCl (55 £+ 3 «r), Boay (1,572 £ 79 1) u 50%
ruapokcun Hatpus (4,6 + 0,2 kr), mojydaiud B OTHENBHOM COCylne M AO0OABIsIIM K CMECH
nponykta coenurenus: popmyibl (IV). Cmech npombiBainu Bogoi (128 + 6 1) u nepemennBaiu B
TeueHune > 60 muHyT. [lepemernBanne npexpamany 1 $pazam JaBajy OCATUTHCS B TeYeHHe > 60
MUHYT. HWKHIOIO BOAHYIO (pasy yaansuim st yTHIN3ALNH.

Konyenmpuposanue

Cmech KOHIEHTpHUpOBadu moa BakyymoMm mpu < 80°C mo Tex mop, MoKa AUCTHILISAT
Oonpime He cobupancs. JIUCTHIUALMIO KOHTPOJMPOBAIU C uUcnodb3oBanueM [ X (coennHeHue
dopmyner (IV) > 75% mnomanu). IMapturo oxnaxkganu mnpudnausutensHo no 20°C wu
BBIIEPKUBAJIN KOHLEHTpAT coenunenust popmydsl (IV) no monyuenus Bropoii mapruu. Criocod
nojyueHus: coenuHeruss (opmynel (IV) moBTOpsaM aHAJOTHYHBIM O0pa3soM C TOJYYEHUEM
BTOpOH maptuu coenuHeHus ¢popmydsl (IV) B H-renTane. 3aTeM BTOPYIO MapTHIO (B H-TENTaHE)
OOBENUHSUIN C TIePBOW MapTHEH Ui OKOHYATENbHOW IUCTHIULILMM W yMakoBKH. lIpomykr
B3BELIMBAJIN U OTOMpamu aisi aHanu3a. OkmpmaeMblil nuama3oH Bbixopa coctaBisun 80-120%
macc./macc.

Cranmusa 4 - Tloayuenue coenmHenus ¢opmynbl (V) (Heouunmmennas Oemmenoesas

KUCJIOTAa)

Pearxyus 1 (Boccmarnoenenue kemona)

Coenunenue popmyinsl (IV) (545 £ 5 xr) u sranon (EtOH, 1090 + 55 xr) 3arpyskanu B
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cocyn. Ilognepkusas maptuto npu temneparype npu < 35°C, 6oprunpun Hatpust (NaBHy 12
macc.% B 40% NaOH, 155 £ 2 kr, 0,35 5kB.) 3arpysxanu B TeueHHE NPUOIU3UTEIBHO 2-3 4acoB
(@ur. 1). JlobaBneHue OblIO 3K30TEpMHUUECKUM. JIMHUIO 3arpy3Ku npombiBaiau Bomoi (155 + 8
kr). Ilocne Beimepskku mpu 25 + 10°C B TeueHnme > 1 waca KOHBEPCHIO H3MEPSIH C
ucnospzoBanueM BOXKX-Y® (coenunenue Gpopmyist (IV) < 0,5% mnomanu).

Pearxyus 2 (Omvinenue)

Bonnsriit pactBop NaOH (50% macc./macc., 435 + 4 kr) 3arpyskanu B cocya npu < 50°C.
JobGasnenrne Obuto 5k30TepMuyeckuM. JIMHMIO 3arpy3ku mpombiBaiu Bomou (155 + 8 kr) u
peakuuoHHyK cMech HarpeBaiu 10 S0 £ 5°C B TeyeHue > 6 yacoB. OMbUIEHUE U3MEPSUTH C
ucnonb3oBanueM BIXKX-V® (coenunenune ¢opmynsl (V) monodpup < 0,5% mmomanu). B
peakIHOHHYI0 cMech 3arpyskanu Boay (1873 £ 94 xr). EtOH u Bony OTroHsUIM AMCTHILISILHEH
nox BakyymoM u npu < 50°C nmo Tex mop, moka o0beM MapTHU HE AOCTHIrall LEJEBOr0 YPOBHS
(mpubmmzurensHo 2184 ). CMech MEpeHOCWIH B APYrod PEakTop U TPAHCIIOPTHYIO JIMHUKO
NPOMBIBAJIM BOKOM (273 + 14 kr).

Peeynuposanue pH, pasoenenue ¢haz u sxcmparxyus

Hobapnsimm MeTuin-Tper-OyTuinosbiid 3¢pup (MTBE, 1628 + 81 kr) u mapTHro OXJa)aanu
1o 10-15°C. Mennenno nodasnsuin koHneHTpuposanuyto HCI mpu 10-20°C (noGasienne O6bu10
SK30TEPMUYECKHUM) U MapTHIO nepemenrBany > 1 gaca. OOpasen Opanu ans ananusza pH u, npu
HeoOxoxumocty, pH perymuposanu npu nomotu HCI wiu NaOH (uenesoii nuana3on pH: 5-6).
HabGmromanu obpasoBanue razoobpasHoro Bojopona. IlepememmnBanue mpekpamanu u (azam
JaBajy ocaguThes B TeueHue > 60 munyt npu 10-20°C. HmwkHioro BoxHy0 a3y ymansinu ans
yrunusauud. Ilapturo nepenocunu B apyrou cocyn u npomeisasii MTBE. Konuenrpanuro
coenunenust ¢popmyissl (V) B MTBE usmepsiiu ¢ ucnonb3oBanueM BIXKX-Y® (coenuHeHue
dopmyasl (V): macca 17% - 20%).

Cranusa 5 - Ouncrtka coemuuenus dopmyusl (V)/IlonyyeHrne KpUCTAUIMYECKONU (POPMEI

coeaunenuss hopmynl (V)

IIpenapamur cunuxazens

CooTHolIeHHe TUuaMeTpa 1 BBICOTBI MPOOKH U3 CUJTMKAresi BApbHPOoBajock oT 1 X 1 o 1
x 3. Cunukarens (60 = 2 xr) 3arpykanu Ha GuibTp U yBaaxssuu stwianeratoM (EtOAc),
KOTOPBIH 3arpy’kKajv B peakTop U 3aTeM ciuBan Ha GuibTp. CIION CHIIMKAressl MPeBapUTEIbHO
HarpeBanu myteM peuupkyiusimun EtOAc (1,173 £ 59 xr) npu 50 + 5°C. Uzbsroxk EtOAc
yIAJSUTH HETTOCPENCTBEHHO Meper (PHUIbTPOBAaHIEM NMapTHH coeauHeHus: popmysl (V).

3amena pacmeopumens Ha smuaayeman

Coenunenne popmyinel (V) B MTBE 3arpy:xanu B peakrop. IlapTuro KOHLIEHTpHpOBAIN
nox BakyyMoM 1mipH < 50°C o 30%-35% ucxognoro obwvema. 3arpyskamu EtOAc (2,002 £ 100
KI') ¥ MApTUI0 CHOBAa KOHHEHTpupoBaimu 10 30%-35% wucxomgnoro obwvema. 3arpyxanu EtOAc
(1601 + 80 kr) u mucTwmsiuuo nosropsan. 3arpyxanu EtOAc (1601 + 80 kr) u orbupanu
npoOy maptuu. 3ameny pactBoputess usmepsuin npu nomornn ' X (MTBE < 0,1% macc.). [Tpu
HEOOXOIMMOCTH MOKHO OCYIIECTBUTbH AOMOJHUTENbHbIE 3arpy3ku EtOAc n aucTisimuio.

Qunvmpayus yepes CUIUKacenb
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ITocne 3aBepineHusi 3aMeHbl pacTBOpPUTEN mapTuro Harpesanu g0 S0 + 5°C. 3arem
napTui0 (UIBTPOBAIN Yepe3 IMPEABAPUTENbHO HArpeTyr MpoOKy W3 CUJIMKaresis B JPYroi
peaktop. J{is1 MpOMBIBKM JMHMM U CUiIMKarens B peaktop 3arpyxainn EtOAc (964 + 20 xr),
Harpesaiu 10 S0°C u 3aTem uvacth Teruioro EtOAc npomyckann uepe3 mpoOKy U3 CHIIHKAreds.
ITorepn mnpoaykra u3-3a YAEPKUBAHUS HAa CHJIUKareJaeBoM (QuiIbTpe H3MEpsUId C
ucnons3oBanueM BOXKX (coemunenue dopmyner (V) < 0,5% wmacc. B amwoare). [lpu
HEOOXOAMMOCTH  BBINOJHSJIM JOTOJHHUTENbHBIE MPOMBIBKM C ucmonb3oBaHueM EtOAc.
OuninenHoe coenvHenue Gopmyiel (V) B EtOAC 4aCTUYHO KOHLEHTPUPOBAIN TUCTHILISIUEH
o Bakyymowm, npu < 50°C, 1o koHe4Horo odbeMa npudnuzureasbHo 1700 .

Kpucmannuzayus

Temnepatypy koHUEHTpupoBaHHOTO coenuHeHus Gopmyist (V) B EtOAc noBomwmu 1o
npubnusutensHo S0 £ 5°C. 3amuBanu Bony (24 + 1 kr), nuauto npomeiBainn EtOAc (74 + 10 kr)
U pactBop BbiiepxkuBanu npu npu 50 + 5°C B teuenue > 1 yaca. PacTBop 3aTeM oxya)xaanu 10
22 + 5°C, ucnonb3ysi CKOpOCTh oxjakneHusi 14°C/dac, ¢ MeNJIeHHbIM TNepeMelInBaHueEM, a
3aTeM BBIAEPKUBAIN TPU 3TOW TeMIeparype B TeueHHe > 2 4acoB, 4TOObI MHHUIIMHPOBATH
kpuctamm3anuio. Kak  Tombko ObIO  TOATBEP)KAEHO 00pa3oBaHHME B3BECH, PacTBOP
nepeMelInBaiy npu Temneparype npumepHo 20-25°C B TeueHue > 6 uacos. [lapTuro 3arem
oxnaxkgamu 1o 0 + 5°C, ucnone3ysi ckopocth oxjakaeHus: 11°C/gac u 3aTeM mepeMernBam
IIPU 3TON TeMIepaType B TeUEHHUe > 6 4acoB.

Buioenenue u cyuxa

Heounmennyo kpucramumdeckyro ¢opmy coenunenuss ¢opmyasl (V)  BbIIeNsAIHN
ueHtpudyruposanrem npu 0 + 5°C u 3aTem npombiBainu oxjaxkaeHHbIM EtOAc mpu 0 + 5°C.
Bnaxnelii ocanok cymunu noa Bakyymom mnpu < 45°C. Cyliky KOHTPOJIMPOBAJIU MO MOTEPSM
npu cyuke (LOD) (LOD < 0,5%).

Heoobsazamenvuas ¢punempayus in situ

JIisi cocynoB, CKOHCTPYHMPOBaHHBIX C (prubTpaiueit B peaktope (in situ), CyCreH3UIO
OCTaBJISLTH OTCTAUBaThcs B TeueHue > 1 waca npu 0 + 5°C. Tlapturo GpuibTpoBaid U BIaKHBINA
ocanok ocraBsuin B peaktope. EtOAc (1,064 + 53 xr) sarpyxaiu B JAPYrod COCyH,
oxnaxkaeHHpi 10 0 £ 5°C u 00paTHO Yepe3 AeKaHTHPYIOIIUE (PUIBTPHI MEPETUBAIA B PEAKTOP,
coaep:kaluil BjaxxHbii ocanok. [lapturo nepemeruBany B TedeHue > 1 yaca v 3aTeM OCTaBJIsIN
OTCTaMBAaThCS B TeUeHUe > 1 yaca. @upTparuro nosTopsud. [Ipouecc mpoOMBIBKH U (PUIBTPALIUN
CYCIIEH3UH MMOBTOPSUIN TPH Pa3a aHAJIOTUYHBIM 00Pa3oM.

Cragus 6 - Ilonyyenue (papMalleBTUYECKOrO BELIECTBA, BKIYAKINEr0 OUHUILIEHHOE

KOJINM4ecTBO coennHenus hopmyisl (V)

llepexpucmannusayus (smunayemam/600a)

ITocne punpTpany in situ KOJIUYECTBO KPUCTAIUTMIECKOH (POPMBI COENMHEHUST (POPMYJIBI
(V), mony4eHHO! Ha CTaauu S5, OIIEHUBAJIN, UCXONS U3 MPEAIONOKeHus1, 9To umena mecto 100%
KOHBepcusi coenuHeHus: popmynel (IV) (3arpy’keHHOe KOMUYECTBO - 545 Kr) B COEOUHEHUE
dopmysl (V) Ha craguu 4 (Pur. 1).

EtOAc nobGaBmsnu B peakrop K BIAXKHOMY OCaAKYy KPHUCTAIJIHMYECKOH (OpMBI
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coenunenus Qopmynsl (V) no Tex mop, moka oObeM He pocturaia ormerku 1433 n
(mpubnmsurensHO 619 kr EtOAC), u 3aTem cycrieH3nto HarpeBanu a0 55-60°C no pacTBopeHus
BCex TBepAbIX BemecTB. K mpo3pauHomy pactBopy nmobasisuiu Boay (16 + 1 kr) m mapturo
nepememnBanu npu 55-70°C B teuenue > 1 uvaca. Temnepatypy nosoaunu ao 55 + 5°C u
NapTUIO 3aTe€M NEePEeHOCHWIM B APYrod peakTop IpU IMOMOINU IOJUPOBOYHON (UIBTPALUU.
PeaxTop, ¢punbtp u muaMo npomsiBanu EtOAc (162 + 12 kr). Temnepatypy mpoBoauiu 1o 55 +
5°C. 3areM ropsauii pacTBOp OxJaxkaaiau B TedeHue > 1 yvaca no 30 + 5°C u nepemeuusanyu B
TedeHne > 2 yacos. [lapturo 3aTem HarpeBanu B TeueHue > 1 uvaca mo 40 + 5°C u 3arem
BbiiepykuBanu npu 40 + 5°C B Teuenue > 1 yaca. [lapTuro 3arem oxnaxnaanu B TeueHue > 1 yaca
no 35 + 5°C wu 3arem BeigepxuBanu npu 35 + 5°C B teueHue > 2 yacos. [lapturo 3arem
OXJIaKIanu B TeueHue > 5 yacos 10 5 + 5°C u 3aTem nogaepxkusanu rnpu S = 5°C B TeueHue > 4
yacoB. [lonyueHHbIE TBepAble BELIECTBA BBIIEISUIN LEHTpU(PyrupoBaHueM. [IpOMBIBOYHBIM
pactBopurenieM Obut ateToHUTpIT (ACN), XpaHUBIIUHCS IJ1s1 UCTob3oBaHus mpu 20 + 10°C.

Buioenenue, cyuika, uoenmugpuxayus coeounenus popmynst (V) u ucnoimanue 1IPC

Teepnple  BemectBa  ouuieHHOro  coeguHenuss  Gopmynsl (V)  cobupanu
LHEeHTPU(YTUPOBAHUEM H 3aTE€M MPOMBIBAIN ALETOHUTPHIIOM (2 X 2 KI/KT coefuHEHHs (POpMYIIbI
(V)) mpu 20 + 10°C nmnst yoaneHust BCero OCTaTOYHOTO MaTOYHOrO pacTBOpa. BiaxHbIil ocamok
cyumnu B BakyyMme mpu < 45°C. Bexoxa: 324,2 kr (84,9%) ¢apmMarieBTHUECKOrO BEILIECTBA,
BKJIFOYAIOLIIETO OUUIEHHOE KOJIMYECTBO CoeqHEHUs popmysl (V).

OunienHoe coennaenne Gopmyibl (V) mosydanu s aHaTu3a 'H- u PC-sMP MyTeM
npuroToBieHuss pactsopo 10 mr/mn u 50 mMr/mn ouuineHHoro coeauHeHust gpopmynsl (V) B
CDCls. CnexTpsl 'H- u BC-sIMP nojy4anu ¢ ucnonb3osanueMm SMP-cnekrpomerpa Inova 500
MTI 'u. YtoOel oOecnieuuTh JiyUlnee OTHOCUTENbHOE KOJMYECTBEHHOE OMpeieSieHUe HHTETPajioB U
3axBaT BCEX CHUTHAJIOB, OKHO ObuIo pacmupero ¢ S000 xno 8000 I'u, a BpeMst OKUIAHHUS MEXKAY
cOopamu naHHbIX yBenudeHo ¢ 1 10 25 cexkyHza. IlonydeHHble CHEKTPBI 'H- u “C-sMP
coenuuenusi ¢popmyibl (V) (Dur. 2(a) u 2(b), COOTBETCTBEHHO) COMIACYIOTCS C HU3BECTHBIMH

criektpamu 'H- u *C-SIMP Gemnenoeoii kucnorst (Tabmmua 19).

Ta6auua 19
OTHeceHNe CHTHAJIOB CIEKTpa 'H- u PC-SIMP GemnenoeBoii KHCI0TBI

OTHeceHHe CHTHAJIOB Jlokanu3anusi CHrHAJIOB (MJIH.A.)
Anpo IIpoTon (MyabT.) Yraepon
COH 11,99 (cunrmuer) 179,05
C2 N/A 41,43
(CHj3), 1,05 (cunrner) 25,23
C3/H3 1,41 (mynbTumier) 40,46
C4/H4 1,15-1,34 24,78

(MyJIBTUILIET)
C5/H5 1,15-1,34 29,99

(MyJIBTUILIET)
C6/H6 1,15-1,34 25,42

(MynpTUILIET)
C7/H7 1,41 (MynbTHUIIIET) 37,39
C8/H8 3,32 (cunrer) 69,69
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| OH | 4,19 (cunrner) | N/A |

O6pazen ounienHoro coenuHeHus Gopmyinsl (V) anammsuposanu Ha BOXKX Agilent

1100, coenunenHoit c¢ wmacc-cnekrpomerpoM Thermo LTQ-XL, paboraromum B pexume
MOJIOXKUTENBHOTO 3JIeKTpopacnbuieHus. Temnepatypa kanusuisipa cocrasisia 200°C. Kononka
npencrasisuia coboit komonky Waters X-Bridge C18, 4,6x75 mm, 2,5 mxwm. [TonsmxkHast dasza A
npencrasisuia codoit 0,05% MypaBbUHOI KHCIIOTHI, a NOABIIKHAsA (a3a B npencrasisiia codoi
0,04% MypaBBMHOH KHCJIOTHI B auneTOHUTpuie. bbuio oOHapyKeHO, YTO 3KCIEepPUMEHTAJIbHAsS
macca coenuHeHusi ¢opmynbl (V) cocraBiser 344,38 Jla, 4TO XOpOLIO COIMIACOBAJIOCH C
pacueTHOM Maccoi OeMIenoeBoi KUCIOThI, paBHOM 344,49 Jla.

Oxupaemblii UANA30H BBIXOAA COCTaBIsLT 66-91%. OcTaToOuyHBI PaCTBOPUTENH
u3mepsu ¢ ucnonb3oBaHueM ['X (ACN < 350 u/miH) U1t ONpeneNieHus 3aBepPIICHUsT CYLITKH.
Korma cymka Oblla 3aBepiieHa, NpUMECH H3MEpsUIM C HUcmoyib3oBaHueM BIXX ¢
oOHapy:keHHeM 3apspkeHHOro asposoisi (CAD) (HewssectHble mpumecu < 0,08% mo macce u
usBecTHble npumecH < 0,13% mno Macce). B ciiydae COOTBETCTBHS KpUTEPUIO POGUIIS MPUMECEH
NPOAYKT PacCMaTPUBAIM KaK OKOHYATENbHBIH AaKTHUBHBIA (hapMaleBTUUYECKUH HHIPEAUEHT
(API). B cnydae HECOOTBETCTBUS KPUTEPUIO MNPOQUIsT TpPUMecel BBINONHAIN eIle OJHY
NEePEeKPUCTAIIIN3ALINIO, KAK ONHCAHO BBILIE.

Ucnonb3ys ananuz BOXXX, omnucanneii B Ilpumepe 3, ompeaenwnu, 4TO YHCTOTA
ounteHHoro coequHeHust Gopmysl (V) cocrasisuia 99,6% (macce./macc.).

JlaHHbIe peHTreHoBckod mnopomkoBoil audpakunn (XRPD) mns xpucrammmyeckoi
dopmsbl coenuHeHus hopmyJibl (V) codupanu ¢ UCIOIb30BAHUEM IMOPOILIKOBOrO TU(PPAKTOMETPA
Panalytical X’Pert® (Cu, Ka U3JIy4eHHUE, YCTAHOBKA PEHTTEHOBCKOHN TpyOku - 45 kB, 40 MA,
IIeb PACXOAUMOCTH - (pukcupoBaHHast 1/8°; pexuM CKaHHUPOBAHMS - HEMPEPLIBHBIN, JUaMa3oH
ckaHupoBaHus - ot 3 no 40° (20); Bpems mara ckaHupoBaHus - 18,87 cek., pasmep 1mara -
0,0131° (20)). Obpa3upl KpuCTATUUECKOH (opMbl coenuHeHust GpopmyJbl (V) momermany Ha
nepskatenb ¢ HyJeBbiM (oHoM Si. IlojokeHue 2 Tera KajauOpOBaTd MO 3TAJOHHOMY ITHCKY
Panalytical Si. PeHTreHoBckasi mopomkoBas AudpakTorpaMMa KpUCTALTHYECKOH (GOpMbI
coenunenus: popmyibl (V) npencrasiena Ha @ur. 4. CBeneHHble B TaOJNUIY XapaKTEPUCTUKH
PEHTT€HOBCKOW MOPOIIKOBOH audpakTorpammel Ha Pur. 4 npencrasieHsl Hike B Tabnune 20,
B KOTOPOI1 epevrcienHsl yroi audpakuuu 20 1 OTHOCHTEbHAS HHTEHCUBHOCTD (BbIPAJKEHHAS B
NPOIIEHTAaX MO OTHOLIEHUIO K HAaNOO0JIee NHTEHCUBHOMY ITHKY ).

Hanuble  nuddepenimanpHol  ckaHupyromedn  kamopumerpun  (DSC)  nas
KpHUCTATHUecKoi ¢Gopmbl coenuneHust (opmyibl (V) cobupanu ¢ ucnonb3oBanuem DSC-
yctpoiictBa TA Q2000. DSC-ycTpoiicTBO OBIIO OTKATHOPOBAHO ¢ UCTIOIB30BAHUEM 3TAJIOHHOTO
uHaueBoro crangapra. OOpasusl kpucramamueckoi ¢opmbl coenunenus ¢opmynsl (V)
NOMEIIAJH BHYTPb TOPPUPOBAHHBIX ANFOMHUHHEBBIX KIOBET Ul OOpaslOB M HArpeBalud Co
ckopocthio 10°C/MuH oT Temneparypbl okpysxatomieit cpenst (~ 25°C) no 300°C. Kpusas DSC
s Kpuctaumaeckoil gopmbr coenunenus ¢opmynsl (V) npencrasinena Ha Pur. 5. Kpusas
DSC nokasana 3HI0TepMUYECKOe COOBITHE C Ha4aJbHbIM 3HaUeHueM okoo 92,4°C.

Hannbele TepmorpaBumerpuueckoro aHamusa (TGA) nnsa kpucraminuecko ¢Gopmel
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coenunenusi ¢opmysbl (V) cobupanu ¢ ucronb3doBanueM TGA-ycrpoiictBa Discovery 550.
TGA-ycTpoHCTBO OBUIO OTKATHOPOBAHO C MCIIOJIb30BAHIEM STAJIOHHOTO HUKEJIEBOTO CTAaHAAPTA.
OO6pasupl  kpuctammuueckoi (opmbl coeauHeHuss (Gopmynbl (V) momemanu B OTKPBITbIE
IUITATUHOBBIE KIOBETHI JUIsi 00pas3LoB U HarpeBaiu co ckopocTero 10°C/MHH OT TeMmneparypbl
okpyxaromeit cpensl (~ 25°C) no okono 315°C. Kpusast TGA nist xpucrananueckoi Gpopmbl
coenunenus: popmyiel (V) npeacrasiena Ha ®ur. 6. Kpusas TGA mnokasana He3HAYUTEIbHYIO

MOTEPIO MACCHI 10 Havaja pas3yIoKeHUsl.
Taémuua 20
JlaHHBIE PEHTreHOBCKOH NOPOMIKOBOH AH(PPAKTOrPaAMMbI KPHCTANIHYECKOH (opMbl
coennHeHusi popmyasi (V)

Yroa [20] OTHOCUTEIbHASI HHTEHCHBHOCTD [%]
5,2 2,33
10,3 70,75
10,4 78,65
11,8 2,88
13,7 2,72
15,5 8,08
15,6 7,16
17,3 8,20
17,6 18,72
17,9 100,00
18,8 42,30
19,5 21,42
19,7 15,07
20,4 16,93
20,7 23,95
21,1 5,78
22,0 13,87
22,6 17,54
23,1 7,78
23,6 4,97
23,9 6,19
24,7 1,98
25,8 3,04
26,3 2,10
27,5 13,36
29,2 3,86
30,2 1,27
30,8 5,34
31,3 1,40
31,9 2,95
32,9 1,27
344 5,98
35,1 2,07
36,2 3,16
37,2 2,37
37.9 1,79

Kpome TOro, MOHOKpHCTaIbl KpUCTAJUINYECKON ¢opmbl coenuHeHus ¢opmyisl (V)
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mudpakuun  MOHOKpUCTaUIoB.  [lapameTpsl

3JIEMEHTApHOU sYeMKH KpucTaymyeckol (opmel coennHeHust Gopmyinsl (V) u mMeTonsl coopa

TAHHBIX ¥ YTOYHEHUs CTPYKTYpBI OKa3aHbl B Tabnauuax 21 u 22, COOTBETCTBEHHO.

Tabauna 21
ITapameTpel 31€eMEHTAPHOH SIYeHKH KPHCTAIHYECKOH (POpMbI coeaHHEHHs1 (POPMY.IbI
\2)
IMnupuyeckasi popmy.ia C19H360s5
Moaexkyasipuas macca no dopmysie | 344,48
COeTHHEeHHUsI
Temneparypa 297(2) K
JITMHA BOTHBI 0,71073 A
Pa3mep kpucrania 0,400 x 0,140 x 0,090 MM
Kpucranniuuyeckas cucrema MOHOKJIMHHAs
IIpocTpancTBeHHAs rpynna P2,/c
Pa3Mepbl 3J1eMeHTAPHOH sUelKH a=17,9209(8) A 0=90°
b=9,8547(5) A B=106,8340(10)°
c=12,2775(6) A ¥=90°
O6bem 2075,35(17) A’
V/ 4
IInoTHOCTHL (pacueTHasn) 1,102 mr/m’
Ko3¢ppuunent nornomenust 0,078 MM
F(000) 760

Taoauna 22

Metoapl cOopa AAHHBIX M YTOYHEHHSI CTPYKTYPbl JJisl KPHCTAJJIHYeCKOH (popMbl

coequHenusi popmy.Jni (V)

Hudppaxromerp

Bruker D8 Quest PHOTON 100 CMOS

HcToyHuk uznydeHus

Incoatec Microfocus Source
MOHOXpomaTu3upoBaHHblii MoKoa

us)

Metona cOopa JaHHBIX

CHUMKH omera/¢pu

Jlnana3oH Tera Ajs c60pa AaAHHBIX

2,384° - 25243°

OFpaHI/I‘lI/ITeJ]bele HHAECKCHI

-21<=h<=21, -11<=k<=11, -14<=I<=14

Co0paHHble/yHUKAJIbHBIE OTPAKEHHS

51013/3745 [R(int)=0,0514]

3aBepumIeHHOCTH 10 TeTa=25,242

99.8%

Koppexkuus nornomenus

ITonysmMnupuueckas U3 SKBUBAJICHTOB

Makc. 1 MHH. TPAHCMHCCHS

0,7454 1 0,6534

MeTox yTouHeHUsI [TonHOMAaTpUYHBIE ~ METOX  HAWMEHBIINX
KBaJpaToOB HA F*

JlaHHbIe/orpaHHYeHHsI/IapaMeTpbl 3745/3/228

KpuTtepuii cooTBeTcTBHSI Ha F* 1,027

OxonuarenbHbie R nngexco! [I>2curma(I)]

R1=0,0684, wR2=0,1658

R ungexcob! (Bce naHHBIE)

R1=0,0858, wR2=0,1780

Ko3¢ppuunenT 3xcTHHKIIUT

n/a

Haub6onbmas pasHuLa NUKA H BOAAHHBI

0,956 u -0,379 ¢.A™

4
ATomHble kKoopauHathl (X10") M SKBHBaJ€HTHbIE MapaMeTpbl U30TPOMHOTO CMELIEHUS

(A*<10) mokasamsl B TaGmume 23, HiKe.

U(eq) ompenmensiercsi Kak OJHA TPeTh clieaa
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H IJKBHBAJCHTHLIC MNapaMe€TpPbI

cMelIeHHs ISl KPUCTALIHYecKOoH (popmbl coequHeHust popmyasl (V)

Taoauna 23

H30TPOIMHOI0 AaTOMHOI0

ATtom X y z U(eq)
01 8702 (1) 759 (2) 9437(2) 54(1)
02 7773(1) 838(2) 10289(2) 61(1)
O3 7792(1) 9467(2) 7690(2) 64(1)
04 3323(1) 6206(2) 3606(2) 61(1)
05 3141(1) 8412(2) 3400(2) 58(1)
C1 8438(2) 1070(2) 10303(2) 39(1)
c2 9051(1) 1748(3) 11258(2) 40(1)
C3 8742(2) 1960(4) 12278(2) 65(1)
c4 9778(2) 833(3) 11597(3) 62(1)
G5 9260(2) 3111(3) 10806(2) 43(1)
Co6 8566(2) 4011(3) 10253(3) 50(1)
c7 8782(2) 5364(3) 9841(2) 53(1)
C8 8072(2) 6113(3) 9111(3) 55(1)
9 8256(2) 7413(3) 8618(3) 65(1)
C10 7539(2) 8176(3) 7903(3) 57(1)
C11 7131(2) 7409(3) 6807(2) 51(1)
C12 6389(2) 8053(3) 6074(2) 52(1)
C13 5964(2) 7180(3) 5081(3) 53(1)
Cl4 5205(2) 7760(3) 4343(2) 49(1)
C15 4828(1) 6862(3) 3332(2) 44(1)
C16 4040(1) 7331(3) 2540(2) 42(1)
C17 3762(2) 6284(3) 1581(3) 61(1)
C18 4109(2) 8719(3) 2026(3) 60(1)
C19 3454(1) 7401(3) 3216(2) 41(1)

Jlnuns! cesseit (A) nokasansr B Tabnune 24, Hioke.

Tabnauua 24

BriGpannble AnuHBI cBsizeii (A) 1S KpUCTALIHYecKOH (PopMbI coequHeHHs1 (POPMY.IbI
V)
Ces3b Jlnuna csizu (A) Cs3b Juna cesizu (A)
O(1)-H(1) 0,862(18) C(6)-C(7) 1,514(4)
O(1)-C() 1,318(3) C(7)-C(8) 1,519(4)
0(2)-C() 1,209(3) C(8)-C) 1,494(4)
O(3)-H(3) 0,910(18) C(H)-C(10) 1,528(4)
0(3)-C(10) 1,400(3) C(10)-C(11) 1,532(4)
O4)-H#4) 0,859(18) C(11)-C(12) 1,512(4)
04)-C(19) 1,318(3) C(12)-C(13) 1,507(4)
0(5)-C(19) 1,197(3) C(13)-C(14) 1,511(4)
C(1)-C(2) 1,511(4) C(14)-C(15) 1,515(4)
C(2)-C4) 1,540(4) C(15)-C(16) 1,535(4)
C(2)-C(3) 1,523(4) C(16)-C(19) 1,516(4)
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C(2)-C(5) 1,540(4) C(16)-C(17) 1,536(4)
C(5)-C(6) 1,519(4) C(16)-C(18) 1,527(4)
Vel cesizeit (°) mokaszanbl B Tabmuie 25, Hibke.
Tabauna 25
BoiOpaHHbIe yribl cBsizei (°) Aus1 kpucTanieckoi ¢popmsl coennnenus popmy.asi (V)
Yroa cesazu (°) Yroa ceszu (°)
H(1)-O(1)-C(1) 109(2) 0(3)-C(10)-C(9) 106,9(2)
H(3)-0(3)-C(10) | 107(2) 03)-C(10)-C(11) 112,5(2)
H(4)-O(4)-C(19) | 114(3) C(9)-C(10)-C(11) 111,7(3)
02)-C(1)-0(1) 121,8(2) C(12)-C(11)-C(10) 115,4(2)
0(2)-C(1)-C(2) 125,9(2) C(11)-C(12)-C(13) 113,1(2)
O(1)-C(1)-C(2) 112,2(2) C(12)-C(13)-C(14) 115,2(2)
C(1)-C(2)-C4) 108,6(2) C(15)-C(14)-C(13) 112,4(2)
C(1)-C(2)-C(3) 110,1(2) C(14)-C(15)-C(16) 117,0(2)
C(4)-C(2)-C(3) 109.8(2) C(19)-C(16)-C(15) 108,8(2)
C(1)-C(2)-C(5) 107,70(19) C(19)-C(16)-C(17) 109,1(2)
C(4)-C(2)-C(5) 109.4(2) C(15)-C(16)-C(17) 108,6(2)
C(3)-C(2)-C(5) 111,2(2) C(19)-C(16)-C(18) 109,7(2)
C(6)-C(5)-C(2) 114,7(2) C(15)-C(16)-C(18) 111,2(2)
C(7)-C(6)-C(5) 114,1(2) C(17)-C(16)-C(18) 109.,4(2)
C(6)-C(7)-C(8) 112,0(2) 0(5)-C(19)-04) 122,2(2)
C(7)-C(8)-C(9) 114,2(3) 0O(5)-C(19)-C(16) 125,3(2)
C(8)-C(9)-C(10) | 114,0(3) 04)-C(19)-C(16) 112,5(2)
Topcuonnsle yris! (°) nokasansl B Tabnune 26, Huxe.
Tabauna 26

BoiOpannbie TopcuoHHBIEe Yrabl (°) AaA KpPHCTAJNIMYECKOH (opMbl coeaHHEHHs
dpopmy.ei (V)

Topcuonublii  yroa TopcuoHHbI

©) ii yrou (°)
H)-O()-C(1)- | -33) C(8)-C(9)-C(10)-C(11) -67.6(4)
(})Igi-om-ca)- 178(3) 0(3)-C(10)-C(11)-C(12) -62.9(4)
8((%-(:(1)@(2)- 126,7(3) C(9)-C(10)-C(11)-C(12) 176.93)
8((%-(:(1)@(2)- -54.3(3) C(10)-C(11)-C(12)-C(13) 173.4(3)
8((2-(:(1)-(:(2)- 6.5(4) C(11)-C(12)-C(13)-C(14) 178.2(3)
8((%-(:(1)-(:(2)- “174.5(2) C(12)-C(13)-C(14)-C(15) 177.3(3)
8((2-(:(1)-(:(2)- “114.9(3) C(13)-C(14)-C(15)-C(16) 178.3(2)
88-(:(1)-(:(2)- 64,2(3) C(14)-C(15)-C(16)-C(19) -61,2(3)
583-0(2)-(:(5)- 52,03) C(14)-C(15)-C(16)-C(17) -179.8(2)
ggi;-C(Z)-C(S)- 169,9(2) C(14)-C(15)-C(16)-C(18) 59,7(3)
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gg;—C(Z)—C(S)- -68.7(3) H(4)-0(4)-C(19)-O(5) 4(3)
ggg;—C(S)-C(@- 178.,4(2) H(4)-O(4)-C(19)-C(16) -176(3)
gg;-C(@-C(?’)- 169,7(2) C(15)-C(16)-C(19)-O(5) 116.,1(3)
ggz;-Cﬂ)-C(S)- -176,1(3) C(17)-C(16)-C(19)-O(5) -125,6(3)
gg;—C(S)—C(%— -178.9(3) C(18)-C(16)-C(19)-O(5) -5.8(4)
SI((;S)—)O(?%)—C(IO)— -174(2) C(15)-C(16)-C(19)-O(4) -63.,2(3)
EI((gi—OG)—C(lO)— 63(2) C(17)-C(16)-C(19)-O(4) 55.1(3)
ggflﬂ)l—)C(%—C(lO)— 168.9(3) C(18)-C(16)-C(19)-O(4) 174,9(2)

0@3)

2
IMapamerps aru3oTpomnHOro cMemmenus (A”) mokasans B Tabmumne 27, Huske. ITokasaTtens

22,527 711
K03 pHLIMEeHTa AHU30TPOITHOTO CMELEHUsI MOXKeT ObITh BeIpakeH B popme: -2n [h"a* U~ + ..

+2 hk a*b* U'.

Tabauua 27
ITapameTpel aHU30TPONHOIO CMEIIEHHS (Az) AJISA KPHUCTAJNIHYECKOH (POPMBI COCHHEHUSI
¢opmyasl (V)
Atom | Ull U22 U33 U23 U13 U12
01 52(1) 60(1) 48(1) -18(1) 13(1) -4(1)
02 48(1) 70(1) 70(1) -12(1) 23(1) -12(1)
O3 70(1) 38(1) 67(1) -1(1) -7(1) 3(1)
04 67(1) 40(1) 92(2) 12(1) 47(1) 7(1)
05 57(1) 39(1) 83(2) 0(1) 26(1) 10(1)
Cl1 44(1) 31(1) 42(1) 4(1) 12(1) 5(1)
C2 44(1) 42(1) 32(1) 3(1) 6(1) 4(1)
C3 76(2) 80(2) 39(2) 3(2) 17(2) 0(2)
C4 56(2) 60(2) 61(2) 14(2) 1(1) 15(2)
G5 43(1) 40(1) 39(1) -2(1) 1(1) -3(1)
Co6 52(2) 44(2) 55(2) 6(1) 15(1) 6(1)
C7 61(2) 37(2) 50(2) -1(D) -4(1) -2(1)
C8 61(2) 40(2) 59(2) 4(1) 10(1) 5(1)
9 63(2) 36(2) 74(2) 8(1) -14(2) -9(1)
C10 54(2) 44(2) 60(2) 8(1) -3(1) -6(1)
Cl1 49(2) 36(1) 59(2) 0(1) 1(1) 0(1)
Ci12 48(2) 44(2) 57(2) -4(1D) 3(D) 1(1)
C13 45(2) 47(2) 59(2) -8(1) 5(1) 3(1)
Cl4 44(2) 44(2) 55(2) -6(1) 8(1) 2(1)
C15 40(1) 40(1) 54(2) -7(1) 15(1) 0(1)
C16 39(1) 40(1) 45(1) -2(1) 11(1) -4(1)
C17 60(2) 67(2) 55(2) -16(2) 16(1) -13(2)
C18 62(2) 55(2) 63(2) 14(2) 16(2) -6(2)
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C19  [35(1) | 36(1)

| 48(2)

|-1(D)

| 7(D)

| 2(1)

Koopnunatel aromMa BOAOPOJAAa M MapameTpbl U30TPOMHOrO aTOMHOIO CMEIEHUs (AZ)

nokasaHsl B Tabnuie 28, Hike.

Tabauna 28

Koopaunnarel aTtoma Boaopoaa M mnapaMeTpbl H30TPONHOIO CMeLIEHHUSI (AZ) AJs
KPHCTAJLIIHYECKOI (popMbI coeuHeHus: popmy.b (V)

ATom X y zZ U
H(1) 8339(16) 350(30) 8930(20) 81(12)
H(3) 7357(15) 9950(30) 7330(30) 85
H(4) 2972(18) 6210(40) 3960(30) 90(13)
H(3B) 9136 2391 12880 97
H(30) 8287 2525 12061 97
H(3D) 8610 1098 12537 97
H(4A) 10173 1252 12205 93
H(4B) 9642 -32 11845 93
H(4C) 9973 708 10953 93
H(5A) 9609 3604 11434 52
H(5B) 9541 2928 10255 52
H(6A) 8224 3531 9611 60
H(6B) 8277 4176 10797 60
H(7A) 9146 5214 9403 64
H(7B) 9039 5921 10493 64
H(8A) 7725 6306 9569 66
H(8B) 7795 5522 8494 66
H(9A) 8594 7218 8147 78
H(9B) 8541 7997 9234 78
H(10A) 7171 8278 8352 68
H(11A) 7493 7322 6357 62
H(11B) 7010 6500 7009 62
H(12A) 6516 8915 5790 63
H(12B) 6046 8235 6540 63
H(13A) 5858 6307 5370 63
H(13B) 6305 7021 4609 63
H(14A) 4848 7873 4799 59
H(14B) 5302 8648 4073 59
H(15A) 4758 5967 3616 53
H(15B) 5189 6770 2881 53
H(17A) 4131 6235 1151 91
H(17B) 3718 5410 1904 91
H(17C) 3262 6552 1090 91
H(18A) 4480 8671 1599 90
H(18B) 3610 8983 1531 90
H(18C) 4279 9376 2624 90

WHpopmaius o BHIOpPaHHON BONOpOHOI cBssu (A u ©) mokasana B Tabmuue 29, Huxe.

Taoauna 29
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BriGpannoe 06pazoBanue BOJOPOAHOH cBsi3H (A W ©) A1 KPHCTALIHYECKOH (POpMBI
coequHeHusi popmy.Jni (V)

D-H..A d(D-H) d(H...A) d(D...A) <(DHA)
O(1)-H(1)...03) #1 0.862(18) 1,78(2) 2.618(3) 165(3)
0(3)-H(3)...0(5) #2 0,910(18) 1,94(3) 2.768(3) 151(3)
O(4)-H(4)...0(2) #3 0.859(18) 1.87(2) 2.716(3) 168(4)

ITpeoOpa3oBaHusi CHMMETPUH, UCTIONb3yEMbIe IS CO3TaHHsI SKBUBAJICHTHBIX aTOMOB: #1
X, y-1,z #2 -x+1,-y+2,-z+1 #3 -x+1,y+1/2,-z+3/2

Ipumep 2: AJbTepHATHBHBIIH  CHOCO0 W3rOTOBJIEHHSI [Js  TOJIyYeHHS
¢dapmaneBTHYECKOr0 BelIeCTBA, BKJIYAKIIEr0o OYHIIEHHOE KOJUYECTBO COEeAUHEHHS
¢popmyanl (V)

Cranus 1 - Tonyyenue coenunenus ¢popmyist (1)

Honyuenue ouusonponuramuoa aumust (LDA)

B peakumoHHBI cOCyn 3arpyskajiu NpuOIu3uTenpbHO 321 KT MUU3ONPONMUIAMUHA |
npubnusutensHo 1870 1 Terparuapodypana (THF) u cmech 3arem oxnaxknamu ot -18°C no -
5°C. IlpubmusurensHo 794 kr ©H-OyTmiumtus (n-Buli, pactBop B remraHe) MeIJICHHO
703UpoBaIM, mnoxanepkusas Temmnepatypy or -18°C go -5°C. IlapTuro BbIgEp>KUBaId MpU
temrieparype ot -18°C no -5°C npu nepeMeinBaHuy.

Peaxyus ankunuposanus

[Tpubmusurensro 317 kr sTrnnzodyTupara 100aBIsUM B peakTop, copepxkammii LDA, B
TedeHue > 1 waca mpu KoHTpoiupyemoil Temmeparype or -18°C mo -5°C. 3areM nuHHIO
npombiBask nipudausutensHo 100 1 THF. ITapturo nepemernnBainy, NoqaepKuBasi TEMIEPATypy
ot -18°C no -5°C. IlpubnusurensHo 460 kr 1-Opom-5-xnoprieHTana 100aBIsUIN JO3UPOBAHHO B
TeueHune > 1 gaca npu -18°C - -5°C. 3arem nuumo npomsiBanu npudmusurenasuo 100 m THE.
Peakunonnyro cmech nepememmusanu npu -18°C - -5°C u 3arem Harpesanu po 0°C + 5°C.
3aBeplueHre peakLMU MOATBEPKAAIN C HCMHOJb30BaHMEM ra3oBoii xpomatorpadpuu (I'X) (1-
Opom-5-xnopnentan: < 0,4% rutomanu).

L'awenue u pazoenenue ¢as

[Mpubmusurensuo 1337 kr pactBopa 9% BoxHOTrO XJopucToBogopoaHoi kuciaotel (HCI)
n00aBJISIM K PEaKIHMOHHOH CMeCH, MOANepkuBas Temneparypy Ha ypoBHe < 30°C, uToObI
noracuth peakuuro. I[Tocne no3upoBaHus peakiMOHHY0 cMech nepemernnsany npu 20°C + 5°C
B TeueHue > 15 muayT. CloM OCTaBISIM OTCTaWBaThCs. 3aTeM u3Mmepsuin pH BomHOro cios
(muanaszon: pH or 6 nmo 10). Ecnu muanazon pH He cOOTBETCTBOBA, MOXKHO JOOaBUTH
JOMOJHUTETbHOE KojmuecTBO runpokcuna Hatpus (NaOH) wiu HCl. HuxaIO BOmHyIO (asy
YIAJSUTA TS Y THIT3ALIHH.

Jucmunnayus u yoanenue THF

PacTBopurens ynamsanmu guctwiuiinued mox BakyymMoMm mnpu < 40°C mo kemaemoro
o0bpema npumepHo 950 1.

Konnenrpar HeouuieHHoro coeauHeHust ¢opmynael (I) BpeMeHHO XpaHWIN B
PEaKIIMOHHOM COCY/le WK B OapadaHe 10 MpoAoKeHUsT 00pabOTKH ISl IOJYyYEHUs] COSAUHEHHSI

dopmynsr (II). Ilpouecc mnomydenus coemuHeHus ¢opmynbsl (I) moBTOpsIM aHANIOrMYHBIM
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00pa3oM JJIst OJTy4eHHs BTOPOH MapTHH.

Cranus 2 - Ionyuenue coenqunenust Gopmyasbt (11)

JlononnumensHas 600HAA NPOMBIEKA

JlBe otnenbHble maptuu coenuHeHust ¢Gopmyinsl (I) B THF 3arpyxanu B cocyn. 3arem
3arpy’kajy MpH nepemMeunBaHun npudnmsurensHo 1767 kr 5% BoxHoro pactsopa HCl mpu
20°C + 5°C. Cmecp nepememnBainu B TeueHue > 15 munyr. IlepemernnBanue npexpaai
dasam nmaBamm ocamuthbes. HiokHIO BOAHYIO (asy ynansim, OCTaBisisl COeUHEHUE (OpPMYJIbI
(D/THF B peakrope.

Pearxyus iioonoco oomena

[Mpubnmuszurensro 4386 n metmin-atun-keroHa (MEK) u npubnusurensao 824 kr ionuna
Hatpus (Nal) 3arpysxanu npu nepememuBanuy. [1apTHiO HarpeBaIu A0 TEMIIEPATYPhI KHITEHHS C
obparabpiM xonommibHUKOM. [lpumepro depe3 30 wacoB I'X MCMONB30BaU JJIT U3MEPEHHUSI
3aBepmeHus: peakuuu (coenunenue (opmynsr (I) < 3,0% momanu). Ecnu peakiust He
3aBepIINIIACh, MPEJOCTABISUIN JOMOJHUTEIBHOE BPeMsl M TIPU HEOOXOAMMOCTH MOTJIH 100aBUTH
nornonHUTeNbHOE KomyecTBo Nal. Cmech 3aTem oxnakaanu npubnusurensHo 1o 20°C £ 10°C.

3amena pacmeopumens u 600nas 06pAdbOMKA

[TapTHro KOHIIEHTPUPOBAIHN MOCPEACTBOM BaKyyMHOHN nucthusinuu npu < 60°C no tex
nop, MoKa JUCTHIUIAT Oonblie He cobupaicsa. 3areM 3arpykanu npudmmsurensHo 3000 1 H-
rentada. Ilomyganu npuGnusurensHo 2115 kr 5% BogHOro pactBopa OucynbpuTa HATPHS
(NaHSO3) m k peakuuoHHOH cMecu pnoOamisuin coenuHeHune dopmynsl (II). 3arpyxanu
IPOMBIBOYHBIN PacTBOP H-rentaHa o0beMoM npumepHo 612 5. Cmeck nepementusanyu npu 20°C
+ 5°C. IlepememnBanue npekpamainn u (asam gaBanu ocaguthbes. HIkHIO BOAHYIO (azy
yoansnu anst yruiamzauun. JloGasnsiamu okono 1976 51 Boxmbl, cMech mepeMernuBaiy, ¢asam
JaBaJIi OCAUTHCS M HIDKHIOK BOAHYIO (ha3y 3aTeM yaaisuiy Ui yrunusanuu. [IpomMbIBKy BOIOH
MOBTOPSUIN €L1e OAUH Pas3.

Koneunoe xonyenmpuposanue

[TapTHio KOHLIEHTPUPOBAJH C UCIIONB30BAHUEM BaKyyMHOM nuctwuisanuu npu < 50°C no
TeX TMOop, Moka AUCTWLIAT Oonbine He cobupancsa. Coenunenue ¢opmynsl (II) 3arem
obpabateiBaniu B Oapabane u oTOMpay MPOOBI I MPOMEKYTOUHBIX UCTBITAHUH. OKUIaeMblit
auana3oH Bbixoza coctasisa 80% - 100%.

Cranus 3 - Ilonyuenue coeqnnenus hopmvyisl (IV)

lonyuenue mpem-nenmorxcuoa nampus/DMAc

Crnenyromasi TOCIENOBATENbHOCTh IEPBOE IMPOMEKYTOUHOE COENMHEHHE/COSTMHEHNE
dopmynbr (IV) ocHoBaHa Ha 3arpy3ke NPUONMBHTENBHO 722 Kr COEAHHEHHs] (DOPMYJIBI
(IT))rentana ¢ ompeneneHueM copepkaHusi OCHOBHOro aemectBa 90,0% wacc./macc., dTO
IpeacTaBisieT OO0 comepkaiyrocs 3arpy3ky 650 kr coenunenus: popmyisl (II).

PactBop mpubmusurenpHo 1450 kr N, N-Hdumermnaneramuna (DMAc) wu
npuOIM3UTENIbHO 2673 Kr TpPeT-IEHTOKCHIAa HATPUsl TMOJy4Yaid B COCyIe U CMeCh
nepememnsanu npu < 30°C.

Ilonyuenue nepeo2o NPoMeNCymoyHo20 coeouHenusl
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DMAc

(mpubnusurensHO 1259 kr) u TosMIC (mpubnusurensHo 213,8 kr) 3arpyskanmu B cocyn. Cmecs

Coenunenne ¢opmynsl (II) B renrane (nmpubnusurensHo 722 KI),
3areM oxjaxpanu no -15°C - 0°C u cmecp xopowmo nepemewmnBanu. K 3tomy pactsopy
no0aByisAIM  CcMech TpeT-eHTokcuaa Harpus/DMAc mnpu  Ttemmeparype -15°C - 0°C.
TpancnopTHyro JuHUIO TpombiBau npudamsutenvHo 178 xr DMAc. PeaknmoHHy0 cmech
nepememnBamu npu -15°C - 0°C. 3aBeplueHne KOHBEPCHUHU MOATBEPXKAAIN C HCIOIb30BAHHEM
BbICOKO3((exTuBHOM >xunkoctHOH xpomartorpaduu (BIXKX) ¢ YP-gerexumein (BOXKX-YO)
(monoankunupoBanHblii TosMIC < 3,0% momanu u coenunenue ¢opmynsl (II) < 3,0%
wiomann). Heobsi3aTenpHble TOBBIIIEHHBIE (OMOJHUTENBHBIE) 3arPY3KH COSNUHEHHS (POPMYJIBI
(II), TosMIC u meHTaokcuza HaTpHsi MOTYT OBITh HCIIOJNIB30BaHBI MO Mepe HEOOXOIUMOCTH,
9YTOOBI TAPAHTHUPOBATh 3aBEPLICHUE PEAKLUH, HA OCHOBAHMM WH(pOPMALNH, NPEACTABICHHON B

Tabmure 30.

Tadoauna 30
Heo0s13aTesibHbIe MOBBIMIEHHbIE 3arpy3KH  AJsl  MOJYYEeHHs] MPOMEKYTOYHOIo
COCANHCHUSA

Kpurepuu pesyabraToB ucnoitanus IPC JlelicTBHE NOBbILICHHON 3arPY3KH

< 3,0% monoankunuposadHoro TosMIC u > | 3arpy3ka pononnurensHoro TosMIC u Tpert-
3,0% coenunenus dopmysl (11) NEHTOKCH/1a HAaTpuUs

> 3,0% monoankunuposaHHoro TosMIC u < | 3arpy3ka  JONOJHUTENBHOTO  COEJUHEHUS
3,0% coenunenus dopmysl (11) bopmyast (II)

> 3,0% monoankunupoBaHHoro TosMIC u > | 3arpy3ka HOMOJHUTENBHOIO TPET-TIEHTOKCUIA
3,0% coenunenust popmysl (1) HaTpus

IPC=KoHntpons B npouecce oopadorku; TosMIC=n-tonyoncynbHoHIIMETUIN30LHAHN.

Lawenue u pazoenenue gas

[TpubnusurenbHo 2344 n H-rentaHa ¥ npuOIU3UTENbHO 2993 11 BOABI 3arpy’kajiud B
apyroii peaxktop. IlepByr0 NpPOMEXYTOUHYIO pPEaKLUOHHYK) CMECh IEPEHOCHIN B CMECh
renTaH/Boaa npu KoHTpose remneparypsl ot 0°C no 40°C (uenesas temneparypa 20°C). 3atem
TPAHCTIOPTHYIO JIMHUIO MTPOMBIBAIU MPUOIM3UTEIBHO 456 11 H-rentaHa. CMech mepeMelBaif B
tedeHue 1-3 yacos npu Temneparype ot 0°C no 40°C. 3arem nepemerinBaHue MpeKpalaid u
CMeCh OCTaBJSUTM OTCTaWBaThCs. HWKHIOW BOAHYI (asy yAamsim Uil YTHIA3ALWH.
IMpubnusurensHo 3036 kr pactBopa okono 5% Boguoro xjopuaa Hatpus (NaCl) 3arpysxkanu u
cMmech nepemernBaign. CMecuTenb 3aTe€M OCTAHABIMBAJIN U CMECh OCTaBJSUIM OTCTaUBATHCS.
Hwxaroro Bogayo (Gasy yaamsiiy Ui yTHIH3alnH.

Pearxyus coeounenus ghopmynsr (IV)

[Mpubnusurensao 440 51 wm3onpomunanerarta (IPAc) mobaBnsimum kK pacTBOPY MEPBOTO
IPOMEKYTOYHOTO COSAMHEHHUS B TENTaHe U CMech oxJaxaanu Ao -15°C - 0°C. 3arem nodasisiu
koHeHTpuposanHyo HCl (mpumepHo 112 kr), noanepskusast remnepatypy ot -15°C mo 25°C.
PeakunonHOI cmecu naBanu Harperbes, npu HeoOxoammoctu, no 10°C - 25°C. Cwmech
nepememuBain B TedeHue 30-60 MuHYT mocnie aocTwxkeHust temmneparypel 10°C - 25°C.
KonBepcuro peakumu usMmepsuii ¢ ucnojibzoBaHueM BIXKX-Y®@ (mepBoe mpoMeKyTOYHOE
coenuHenne < 20% miomanmn).

Lawenue u pazoenenue gas



95

B otnensHOM cocyne npubmuszurensHo 177 kr NaOH (50% macc./macc.,) o0benuHsm ¢
npuMmepHo 1884 ;1 Bompl. 3aTeM K peakUUMOHHONH cMecH AO0AaBISUIA TOJNYYSHHBIH BOJHBIM
pacrBop NaOH mpu temmeparype mnpumepHo 20°C (mgumamazon: 10°C - 40°C). Jluauio
npoMbiBasid  mipubu3uTenbHo 124 1 Bomel. Cmech mnepemernuBanu. KoOHEWHOH TOYKOMA
HelTpanu3amu Obut ypoBeHb pH oT 9 no 12. IlepemennBanue npekpamany u $azam aaBaiu
ocaauTtbesi. HIKHIOI BOAHYIO a3y yaassuii ajisl yTunuzauuu. Pa30aBiieHHbINM BOIHBIN PacTBOP,
conepskamuii okosno 54 xr NaCl, okono 1535 5 Boxsl u okoso 4,5 xr 50% NaOH, nonyyanu B
OTHENIbHOM cocyne W A00aBisuid K cMecu npoaykra coenuHenus (opmynel (IV). 3arem
NPUMEHSUTH TIPOMBIBKY BOJIOH, mnpubmmurensHo 126 . Cmech mnepememnBany, (a3bl
OTCTaMBAJIM M HIKHIOK BOIHYIO (ha3y yAaJsuIv ISl YTHIIN3ALUH.

Konyenmpuposanue

Cwmech KOHLEHTpHpOBaHU oA BakyyMoM nipu < 80°C st ymeHblueHus: oobema. [lapturo
3aTeM OxJjaxnaanu mnpuoOmmsuTreabHo a0 20°C W BBIAEPKUBAIM KOHLEHTPAT COCIUHEHUS
dbopmynsl (IV) mo Tex mop, moka He ObLIa MPUTOTOBJIEHA BTOpas maptus. [Ipouecc moixydeHws
coenuuenus: Gpopmysibl (IV) MOBTOPSIM aHAIOTUYHBIM O0Pa30M JJIsl MTOJTYYEHUS] BTOPOU MapTHUU
coennaenust popmyner (IV) B remrane. 3ateM BTOPYIO mapTuio (B rentaHe) OOBENUHSUIA C
NepBOM MapTHEW [Js1 KOHEYHOM JUCTWLINUU. JMCTHUISINUI0  KOHTPOJMPOBAIU  C
ucnonpzoBanueM ['X (coemunenue dopmynsl (IV) > 75% wmacc.). OcCyIIecTBISIIN YIaKOBKY
npoxnykta. IIponykT B3BemIMBaIM M OTOMpaIM NPOObI Ui MPOMEKYTOUYHBIX HCIIBITAHUH.
O>xupaemblil Uana3oH BbIxona cocTasisiia 85% - 105%.

Cramusa 4 - TlonyueHue coenuHeHus dopmynbl (V) (HeouuineHHas OemmenoeBas

KUCJIOTA)

Pearxyus 1 (Boccmanosnenue kemona)

[Tpubnusurensio 710 kr coemunenust ¢opmynsl (IV) u nmpubnusurensno 1420 xr
sranona (EtOH) zarpyxanu B cocyn. Ilognep:kusas mapruto npu temneparype npu 25°C +
10°C, 3arpyxxamu npubmusutenpsHo 202 kr Ooprunpuna Hatpus (NaBHy, 12 macc.% B 40%
NaOH, npubnmsurensro 0,35 5kB.). JIMHUIO 3arpy3Ku 3aTeM MNPOMBIBAIM HpumMepHo 202 Kr
Boabl. Ilocne Beimepxkku mpu 25°C £ 5°C B TedeHue > | yaca KOHBEPCHUIO H3MEPSUIH C
ucnoypzoBanueM BOXKX-Y® (coenunenue dpopmyiist (IV) < 0,9% mnomanu).

Pearxyus 2 (Omvinenue)

IMpubnusurensHo 567 kr pactBopa NaOH (50% wmacc./macc.) 3arpyxaid mnpu
temneparype 15°C - 50°C. Jluamro 3arpy3ku NpombiBaIH NpubmusutTenbHo 202 Kr BOABI U
peakuroHHy0 cmech HarpeBanu npu S0°C + 5°C B Teuenne > 6 yacoB. OMbUICHHE U3MEPSUTH C
ucnions3oBanueM BIXKX-V® (coenunenne ¢opmynsl (V) monosTwioBbii 3¢pup < 1,3%
wiomanu). [Tpubnmsurensuo 2440 Kr BOIBI 3arpykaiii B peaknuoHHyo cmech. EtOH u Bomy
OTIOHSUTM JUCTWIUBINMEH mox BakyyMoM U mpu < 50°C nmo Tex mop, moka oOBeM MapTUU He
TOCTHUTaJ LENEeBOro ypoBHs (mpubmusnurensHo 2845 m).

Peeynuposanue pH, pasoenenue ¢haz u sxcmparxyus

Cwmechb pazOapisuii pHOIM3UTENBHO 356 71 BoAbl U 3areM nobasysiin 2121 xr meTu-

Tper-Oytunosoro s¢pupa (MTBE), nmonmepxusas mapturo npu temmeparype 15°C - 50°C.
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IMapturo oxnaxmamu go 10°C - 20°C. MennenHo nobaensiin koHueHTpupoBannyro HCI
(mpubnmsurensHo 912 kr) mpu 10°C - 20°C. OOpaszen Opamu ans aHanuza pH u, mpu
HeoOxonumoctH, pH perynuposanu npu nomomu HCI nimn NaOH (uenesoit auanaszon pH: 5,0-
6,0). IlepememmBanue mnpekpamann u (azam naBanu ocaautbes. HikHIOW BOmHyHO (Qasy
ynamsimy nis yrunnszauud. Konnenrpauuto coeaunenust gopmynst (V) 8 MTBE usmepsnu ¢
ucnonb3oBanueM BOXX-V®. Ilapturo 3aTeM mnepeHOCHIN B JpYyroil COCyl U INPOMBIBAJIH
npubmmsurensHo 629 kr MTBE.

Cragus 5 - Quuctka coequnenuss Gopmyabl (V)/TlonydyeHre kpuctayinueckod Gopmbl

coenunenuss hopmysl (V)

IIpenapamur cunuxazens

CooTHolIeHHe TuaMeTpa U BBICOTHI MPOOKH U3 CHIIMKATesIsl MOTJIO BAPbHPOBATHCS OT 1 X
0,8 mo 1 x 3. IpubnusurenpHo 78 Kr cujukaresns 3arpyskaiau Ha ¢uiasrp. Ciol cuukarens
NOJTy4Yaju myTeM peuupkysitun npubdmusutenbio 1173 kr EtOAc npu 50°C £+ 5°C. M30bITOK
EtOAc ynansiu HemocpeaCcTBEHHO nepen (GUIbTPOBAaHHEM ApTHH coenuHeHus popmysl (V).

3amena pacmeopumens Ha SMUIAYEMAM

Coenunenne popmyinsl (V) B MTBE konuenTpuposanu nox Bakyymom npu < 50°C no
npudmmsutensio 1148 n. Ipubnusurensho 2608 kr EtOAc 3arpykaiu W MapTHIO 3aTeM
KOHIIGHTPUPOBAaHH CHOBa 10 npuOmmsurensHo 1148 n. 3arpyxanu npubnusutensHo 2086 kr
EtOAc n nuctmurauuio nosropsutu. 3arpyxanu EtOAc (mpubnusurensro 2086 kr) u otbupanu
npoObI mapTun. 3ameny pacteopurens usmepsnn npu nomoum I'X (MTBE < 0,1% wmacc.). Ilpu
HEOOXOIMMOCTH MOKHO OCYIIECTBUTbH AOMOJHUTENbHbIE 3arpy3ku EtOAc n aucTisimuro.

Qunvmpayus yepe3 CUIUKaens

ITocne 3aBepiieHHst 3aMeHbI pacTBOpUTENs nmapTuio HarpeBanu a0 45°C - 55°C. 3arem
napTHO (UIBTPOBAIM Yepe3 NPeNBapUTEIbHO HArpeTyro NpoOKy M3 CHIIMKAresis B JAPYroi
peakTop. Jlysl MPOMBIBKY JIMHUM U CUJIMKArelsl B PEaKTOp 3arpyskaiu npuodausuresnsHo 521 kr
EtOAc, HarpeBanu no 50°C + 5°C wu 3atem mpomnyckanu Teruibiii EtOAc uepes mpoOky wu3
cunukarensi. OuuinenHoe coenuHenue ¢opmyiasl (V) B cmecu EtOAc 3aremM 4acTUYHO
KOHIIEHTPUPOBAIM TUCTHIUIALKEH oa BakyyMoM npHu < 50°C 1o KOHEYHOro o0beMa MPUMEPHO
2321 n.

Kpucmannusayus

Konnentpuposannoe coenmnenne ¢opmynsl (V) B EtOAc  pmoBommium 1o
npubnusutensHo 50°C + 5°C. 3arpyxamu npuOmmsurensHo 31,3 Kr BOAbI U PacTBOP
noxanep>kusaiu npu S0°C £+ 5°C B Teuenue > 1 yaca. PacTBop 3aTeM MeIJIEHHO OXJIaXAalu JI0
22°C £ 5°C, mpu mnepemellMBaHUM, B TeYeHHE > 2 4YacoB AJid Hadala KpPUCTAJUIM3ALUU
coennaenust popmyinl (V). CMeck nepemerinBany npu temmeparype npumepro 22°C £+ 5°C B
Te4YeHHe > 6 YacoB M 3aTe€M IOATBEPKAAIN 0Opa3oBaHue cycrneH3uu. Ecnu cycnensnu He ObLIo,
pyU HEOOXOAMMOCTH BBITIOJHSUIN JAONOJHUTENBHOE TepeMelInBanue npu remmneparype 20°C -
25°C u 3arpaBnmuBanue. [lapturo 3atem memieHHo oxnaxaanu no 0°C + 5°C B Teuenue > 2
4acoOB U NepeMelInBaiu B TeueHue > 6 yacos npu 0°C + 5°C.

Heobszamensnas punsmpayus in situ
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Jlisi cocynoB, CKOHCTPYHMPOBAaHHBIX C (prubTpaipeil B peaktope (in situ), CyCreH3UIO
OCTaBJISLTM OTCTamBaThCs MpU Temmeparype npumepHo 0°C. Ilapruro 3arem ¢unbrpoBamu u
BJIAKHBIN OCaloK OcTaBisin B peaktope. IIpubnusurensno 1386 kr EtOAc 3arpy»xanu B 1pyroi
cocyn, oxyaxaeHHbI 70 0°C £ 5°C, u nepeHOCHIN B PeaKTOp, COAEPIKALIUN BJIAKHBIN OCaA0K.
ITapturo nepememuanu npu 0°C + 5°C u 3aTeM OCTaBJIsLIM OTCTauBaThCsA. TBepable BEIeCTBa
¢unpTpoBanu. IIponecc npoMbIBKY M (PHIBTPALIUH CYCIIEH3UI NOBTOPSIIN 3 pa3a aHAJIOTUYHBIM
obpazom.

Cragus 6 - Ilonyyenue (papMalleBTHUECKOTO BELIECTBA, BKIIYAKIIETO OYUIICHHOE

KoJIM4ecTBO coennnHenus hopmvibl (V)

llepexpucmannusayus (smunayemam/600a)

IMpennonaranu, 4yto mocie GuubTpanuu in situ konudecTBo coenuHeHus GopmyJbt (V)
coctaBur mnpuoOmmsureabHo 488 kr, mcxoms w3 100% KOHBEpCHMH KOJHMYECTBA 3arpy3Kd
coenuuenus: Gopmyner (IV) (710 kr), UCONB3YEMOrO JUIsl MOJYYEHUST COSTUHEHUS (POPMYJIbI
(V).

EtOAc nobGaBisuin B peakTop K TBEPIbIM 4YacTHIaM coenuHeHus ¢popmyisl (V), moka
o0peM He nocturan orMetrku 1867 n, m cycneHsmro 3arem HarpeBanu 1o 55°C - 60°C mpu
nepemermnBanny. K cmecu nobasnsiim npubnusntenbHo 20,5 KT BOIBI M MAPTHIO MEPEMEIINBAIH
npu 55°C - 70°C B Teuenue > 1 yaca. BeimonHsmu npoBepky Ha oOpasoBanue pacteopa. [lapturo
3aTeM TEePEeHOCHJIM B JPYrOfl peakTop MpH IMOMOINM NOJMPOBOYHOHN (uibTpanmu. Peakrop,
¢unsTp M muHMO npombiBain EtOAc. Temnepatypy 3atem nosoxmim no 55°C + 5°C. 3arem
ropsiuuil pacTBOp oxJjaxkaanu B TedeHue > 2 yacos A0 30°C £ 5°C u 3ateMm nepemMernBaim npu
30°C £ 5°C B TeueHue > 2 yacoB. Ecnu cycneH3usi OTCyTCTBOBajia, NPU HEOOXOIUMOCTH
BBIINOJHSUIM AONONHUTENbHOEe nepememnsanue npu 30°C £+ 5°C u 3arpasnusanue. Ilapturo
3areM HarpeBaiu 10 40°C + 5°C B reuenue > 1 yaca u BbiepsxkuBanu npu 40°C + 5°C B TeueHue
> 1 gaca. ITapturo 3atem oxnaxkaanu 10 35°C £ 5°C B Teuenue > 1 yaca U BbIAEP>KUBAJIH MPU
35°C + 5°C B Teuenue > 2 yacos. [TapTuro 3areM oxJjiaxaaal MEIJICHHO B TEYEHUE > 5 4acoB 10
5°C + 5°C u Beinepskusanu npu 5°C £+ 5°C B TeueHue > 4 4acos.

Buioenenue, cyuika u ucnsimanue 1IPC

[TonyueHHbIE TBEpIbIC BEIIECTBA BBIACISUIM LEHTPUPYTHPOBAHUEM U MPOMBIBAIH MPU
nomotnu < 2000 kr aneroHutpuia. BirakHbiil 0cagok 3aTeM CyIIMIH MO BaKyyMoM mpu < 45°C
(pybamka). Ocrarounslii pacTBOpUTENDb W3Mepsun ¢ ucnojap3oBanueM I X (ACN < 410 u/miH u
EtOAc < 5000 u/mnH) nnisa onpeneneHus 3aBepiueHust cymku. OkumaeMblli TUANAa30H BbIXOIA
coctaBysi 66% - 91%. Ecnm kpurepun cnieunuKaud NPy BbIACTICHUN (HapMaleBTHUYECKOTO
BEIECTBA COOJIFOAANNCH, MPOAYKT CUUTANICS KOHEUHBbIM (hapMalleBTHUECKUM BemecTBoM. Eciu
KPUTEPHH CIIEMU(PUKALMHA TPU BbIIEIEHUN (HapMalleBTHUECKOTO BEINEeCTBA HE COOIONAINCH,
OCYIIECTBJISIN BTOPYIO MEPEKPUCTAIIIN3ALIMIO.

Heobs3amensnas eémopas nepexpucmaniuzayus (smuiayemam/600a)

Cnenyrolnasi mpouenypa ONHUCBIBAET BTOPYH MNEPEKPUCTAJUIM3ALUI0  COEAMHEHUs
dopmyasl (V) s naptuu pazmMepom npuMepHo 430 kr.

Teepable wacTunpsl coenuHenus Gopmynsl (V) (mpubmusurensHo 430 Kr) 3arpyskanu B
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cocyn ¢ mocienyromum nodasinenueM EtOAc (mpubmusurensHo 1238 kr). CycneHsmro 3artem
Harpesaim 10 S5°C - 60°C npu nepemermmBannu. K cmecu noGasisuu npudiausutenbHo 18 kr
BOABI M cMech 3areM nepemewmuBanu npu 55°C - 70°C B Teuenue > 1 yaca. BeinonHsnu
npoBepKy Ha oOpa3oBaHue pacTBopa. Temnepatypy 3arem posommiu a0 S5°C + 5°C u maprturo
NEePEeHOCWIN B APYrol peakTop MpHU IMOMOLIH MOJUPOBOYHON (uubTpanun. PeakTop, Guinstp u
auHIo npombiBain EtOAc u temneparypy 3ateM nosoxunu 1o 55°C + 5°C. 3arem ropsiuumii
pacTBOp oxJyaxanu B TedeHue > 2 yaca 10 30°C + 5°C u 3aTem nepememnamu mpu 30°C + 5°C
B TeyeHHWe > 2 4YacoB. Eciu CycneH3usi OTCYTCTBOBajia, NMPH HEOOXOIUMOCTH BBITOJHSIH
nonoiHuTenbHoe nepeMernuBanue npu 30°C + 5°C u 3aTtpaBnusanue. [lapTuro 3arem HarpeBanu
no 40°C + 5°C B teuenue > 1 yaca u BbiaepxkuBanu npu 40°C + 5°C B teuenue > 1 yaca.
ITapturo 3atem oxnaxkaanu a0 35°C + 5°C B teuenue > 1 yaca u BeiaepkuBanu npu 35°C + 5°C
B TeueHue > 2 yacoB. [lapTuro 3aTeM MensIeHHO oXJa)kaanu B TeueHue > S gacoB 10 5°C £ 5°C u
BbiiepxkuBany npu 5S°C + 5°C B TeueHue > 4 4acos.

Heobsazamenvnoe evioenenue, cyuika u ucneimanue 1PC

[TonyueHHBIE TBEpIbIC BEIIECTBA BBIACISUIM LEHTPUPYTHPOBAHUEM U MPOMBIBAIH MPU
nomomu < 2000 kr aumeroHuTpmwia. BiakHblli OoCamok Cymuiu mnoj BakyymoMm mpu < 45°C
(pyOamka). OcraTouHblli pacTBOpUTEND 3aTeM u3Mepsuin ¢ ucronbzoBanneM ' X (ACN < 410
gy/MmiiH 1 EtOAc < 5000 u/mnH) mist onpeaeneHus 3aBepiueHust cymkn. OkugaeMblil [uamnasoH
BbIxO#a coctaBisul 75% - 100%. Ecnu kputepun npoduis npumeceii CoOM0aamuch, MPOAYKT
paccMaTpuBaIi Kak KOHEYHOE (papMarieBTHYECKOE BELIECTBO.

IIpumep 3: AHATUTHYECKHH METOA OmpeaeeHHs] YHCTOThI coeAUHeHUs1 (opmybl
V)

Onpedeﬁeﬂue KOJIYecmeq npumecell

KonuuecTBo npumecel, NPUCYTCTBYIOLIMX B OYUINEHHOW (opMe coenrHeHHs GOopMyJIbl
(V), ompenemsii € HCIOJNB30BAHUEM BBICOKO3((EKTUBHOTO >KUAKOCTHOIO Xpomatorpada,
OCHAIIIEHHOTO (PYHKIMEH TIpagueHTa, TEePMOCTATUYECKOW KOJIOHKOM U JIETEKTOPOM ISt
oOHapy:KeHHsl 3apsoKeHHBIX asposoneii (CAD).

bbuto ompeneneHo, YTO KOJIMYECTBO NpUMeceld B OYHIICHHOH (opMe COeTuHEHUs
dbopmysl (V) Haxonutcs B auamna3one 0,05-0,50% macc./macc.

Kononka: Waters XBridge BEH C18 (BuyTpenHuii nuametp 4,6 mm % 150 mm, 2,5 MkM)

IMonemwxHas ¢paza: A: 0,05% Mypaseunoii kucnorsl (HCOOH) B Bone (H,0)

IMomsmxnas daza: B: 0,05% HCOOH B aueronurpuie (ACN)

Temmneparypa oOpasna: TeMneparypa OKpy»Karome cpebl

Temneparypa xononku: 40°C

I'paguent (Bpemsi: A:B): (0 mun: 90:10; 8,5 mun., 56:44; 20 mun, 45:55; 32 muH., 5:95;
36 muH., 5:995).

Cxkopoctb notoka : 1,2 mi/MuH

Bpewms ynepskuBanust: ~15,2 muH (ounmeHHasi popma GeMnenoeBoit KUCIOThI)

Onpeoenenue yucmomaot coeounenus hopmynnt (V) (bemnedoesas xucioma)

VYpoBeHb UYHUCTOTHI OYMIIEHHOH ¢(opmbl coenuHeHus Qopmynbsl (V) ompenensnn c
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UCTIONb30BAHUEM BBICOKO3((EKTUBHOIO JKUAKOCTHOrO Xpomarorpada, cHaOxeHHOro Y@-
TETEKTOPOM.

KonuuecTBeHHBIN aHanu3 o4uuIIeHHON (GopMbl coenuHeHust Gpopmyanl (V) mokasan 98-
102% (Ha ocHOBe O€3BOIHOTO U HE CONEPIKaLIero PaCTBOPUTENICH BELIECTBA).

Kononka: Waters XBridge BEH C18 (BnyTpennuii nuametp 4,6 mm < 150 mm, 2,5 MKkM)

IMoneuwxHas ¢aza: A: 0,05% Docdopnoii kucaots! (H;PO,) B HyO:ACN (50:50)

Temneparypa oOpasua: TemrnepaTypa OKpy>KaroLeH cpebl

Temneparypa xononku: 40°C

Herexmus: 215 am

Cxkopoctb notoka : 1,2 mui/mMuH

Bpewms ananusa: 16 mus.

I'panuent: M30kpaTudeckuii

Bpewms ynepskuBanusi: ~4,6 MuH (ounieHHas popma OemMrenoeBoil KMCIOThI)

BK/IIOYEHUE NOCPEACTBOM CCBLJIKH

[TonHOE pacKphITHE KAJKAOTO U3 MATEHTHBIX JOKYMEHTOB M HAYYHBIX CTaTeH, Ha KOTOphIE
CCBUTAIOTCS] B HACTOSLIEH 3as1BKe, BKIFOYEHO IMOCPEICTBOM CCBUIKH IS BCEX LIEJEH.

9KBUBAJIEHTbI

N3o0peTeHne MoxeT OBITh PeaTn30BaHO B APYTUX KOHKPETHBIX (opmax 0e3 OTKIOHEHHUS
OT €ro CyIIHOCTH WJIHM CYIIECTBEHHBIX XapakTepUCTHK. TakuM oOpa3oM, BBIIICIIPUBEICHHbIE
BaPUAHTHI OCYLIECTBIEHHS BO BCEX OTHOLIEHHUAX CIENYET PACCMATPUBATh KaK WUIIOCTPATUBHBIE,
a He OrpaHHYMBAIOINNE M300peTeHHe, ONMMCAHHOE B Hacrosuiel 3asBke. OObeM u3zobpeTeHws,
TakuM 00pa3oM, ompezensercs npuiaraeMoi Gopmyoil n3o0peTeHus, a He MPEeALIeCTBYIOIUM
OINUCAHHUEM, W MPEANOJaraeTcs, YTO BCe U3MEHEHUs, MMOANAA0LINe O] 3Ha4YeHNe U JUara3oH

SKBUBAJIEHTHOCTH ITYHKTOB (h)OPMYJIbI H300pETEHMs, BKIIOUEHbI B HEe.
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®OPMYVYJIA H30BPETEHUA

1. Cnocob nonyuenust coenuHerus popmysl (V):
OH

HOZCX‘/\/\/]\/\/\XCOZH

IIPH 3TOM CIIOCOO BKIIIOYAET:
(2) KOHTAKTHPOBAHUE ITHIN300YTHPATA C 3aMEIIEHHBIM 5-XJIOPIIEHTAHOM B [IPUCYTCTBUH

V),

MEPBOrO OCHOBAHUs ¢ 0OpazoBanueM coequHeHus popmybr (I):

CO,Et
cl /\/\/X
(D

IZI€ 3aMELICHHbIH S-XJIOPNEHTAaH BBIOpAH M3 TPYMIbL, COCTOsAmer u3 1-Opom-5-
XJIOpIeHTaHa U 1-Hon-5-XoprneHTaHa;
(b) xonTakTUpoBanue coenunenust popmynsi (1) ¢ conpro Gopmyasr [M][X]

¢ obpaszoBanueM coenuHeHust popmydsl (11):

CO,Et
x/\/\/7<
(II)

rae [M]" BbiGpan u3 rpymmbl, coctosieidt u3 Li*, Na* u K™ u [X] BbiOpan u3s rpymnmsi,
cocrostner u3 Br ul;

() KOHTAKTHUPOBAaHUE COETUHEHMS bopMybl 1D c
TONYOJICY b OHUIMETHIIN3OLMAHUIOM B TMPUCYTCTBUM BTOPOTO OCHOBaHHUs ¢ OOpa3sOBaHUEM
MEPBOTO  TPOMEKYTOUYHOTO COEIMHEHHMS] U KOHTAKTUPOBAHME MEPBOTO  MPOMEKYTOUHOTO

COEIMHEeHHUs C KUCJIOTOH ¢ 0Opa3zoBaHueM coepnHenus Gopmydsl (IV):
o)

EtOZCX/\A/\J\/MCOZEt

(d) xonrakTupoBanue coenunenusi Gopmynsl (IV) ¢ BoccTaHOBHTENEM ¢ 00pa3OBaHUEM

(IV); u

BTOPOTO TIPOMEXKYTOYHOTO COCOUHEHUS M KOHTAaKTUPOBAHME BTOPOTO MPOMEKYTOUHOTO
COEAMHEHUS C THAPOJIM3YIOIIUM OCHOBaHHEM ¢ 0Opa3oBaHueM coenuHeHus: popmysl (V).

2. Cnocob mo myHkTy 1, rae Ha craauu (a) mepBOE OCHOBAHHME BBIOPAHO W3 TPYIIIHL
COCTOSILIEH U3 AUU3OMPONMUIAMHA JIUTHS, OMC(TPUMETHIICHUIIFII)aMUA JINTHSL, THAPUIA HATPUS,
amHa HaTpUs, aMHUA JIUTHS U TETPAMETIIITUIIEPUINAA JTUTHS.

3. Cnocob mo nyHKTy 1 mum 2, rae Ha cTaguu (a) KOHTAKTHPOBAHUE 3TUIM300yTHpaTa C
3aMELIEHHBIM S5-XJIOPIIEHTAHOM OCYINECTBJIIIOT NPU TeMIeparype B auanazoHe okoio -20°C mo
okojio 0°C.

4. Cnocob no mobomy u3 nmyHKTOB 1-3, rae Ha craguu (a) MeHee yeM okojio 1% macc.

3aMELIEHHOT0 S-XJIOpIIEHTaHa OCTAeTCs rociie oopazoBanus coequHeHus Gopmysl (I).
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5. Cnocob mo moboMy u3 myHKTOB 1-4, roe Ha craguu (a) MOJIIPHOE OTHOLICHHE
STUIH300yTHUPATA K 3aMEIIeHHOMY S-XJIOpPIIeHTaHy cocTasisieT ot okouo 1,1:1 go oxomo 1,21:1.

6. Crioco0 no moOomy u3 nmyHKTOB 1-5, rae Ha craguu (b) KOHTAaKTHPOBaHHUE COSAMHEHUS
dopmyer (I) ¢ conbro popmyasl [M]'[X] ocyecTBAAIOT B pACTBOPUTEINE, BKIIFOUAIOIIEM OIUH
WJIN HECKOJIbKO M3 aleTOHa, 2-0yTaHOHA, MEeTHIM300yTUIIKeTOHA U Terparuapodypana, roe M
BBIOpaH u3 rpynmnsl, cocrosimei u3 Li, Na u K, u X BpiOpan u3 rpynmnsl, cocrosimeii u3 Bru L.

7. Cnocob mo nmyHKTy 6, rae Ha craauu (b) pacTBOPUTENb BKIIKOYAET MEHEE YeM OKOJIO
3% macc. BOZbIL.

8. Cnocob mo mobdomy u3 nyHKTOB 1-7, rae Ha craguu (b) KOHTAKTUPOBAHHE COSIMHEHUS
dopmynel (I) ¢ conbro Gopmynel [M][X]™ ocyluiecTBAsIOT MpU TeMIEpaType B AUaNa3oHe OT
okoJio 78°C no oxono 82°C, rae M BbiOpaH u3 rpymmsl, cocrosimei u3 Li, Na u K, u X BoiOpan
W3 rpynnsl, cocrosmeit u3 Bru L

9. Criocob no modomy u3 myHKTOB 1-8, rie Ha ctanuu (b) KOHTAKTHPOBAHHUE COSAMHEHUS
dopmyel (I) ¢ conbro Gpopmyanl [M][X] BKIIOUAET KOHTAKTUPOBAHUE COENUHEHUs (OPMYIIbI
() mpumepHo ¢ 1,1 MonsipHeIMu >kBUBaneHTamu coiu (opmyasl [M]'[X] B pacuere Ha
MOJISIPHOE KOJMuecTBO coenuHenus gopmyiel (1), rme M BeIOpaH u3 rpymnmel, cocrosmeit u3 Li,
Na u K, u X BbIOpan u3 rpymnmsl, cocrosimei u3 Bru L

10. Cnoco6 no moGomy u3 nyHkToB 1-9, rme Ha craguu (b) comb dopmynsr [M][X]
npeacTaBisieT coOOH HoauI HaTPHsL.

11. Cnoco6 mo mobomy u3 nyHkroB 1-10, roe Ha crtamuu (C) BTOpPOE OCHOBAHHE
BBIOMPAIOT U3 THAPHUA HATPHS, TPET-OyYTOKCHIA KaUs U TPET-MIEHTOKCUIA HATPHSL.

12. Cnoco6 mo mobomy u3 myHkroB 1-11, rae Ha cramum (C) KOHTAKTHPOBaHHE
coenunenust ¢popmyns! (II) ¢ Tomyoncynb(pOHUIMETHIN3ONUAHUAOM B MPHUCYTCTBUU BTOPOIO
OCHOBaHMsI C OOpa3OBaHMEM IIEPBOTO MPOMEXKYTOYHOIO COEOMHEHHS] OCYIIECTBISIOT IIPH
Temneparype B auanasone ot okoJo -20°C no okono 10°C.

13. Cnocob mo nmrobomy u3 myHKTOB 1-12, rme Ha craguu (C) MOJIIPHOE OTHOIIEHHE
coenunenus popmyJs (I1) k TonyoncynbHOHUIMETHIN3OLUAHUTY COCTaBIsieT okoo 1,9:1.

14. Cnoco6 mo mrobomy u3 myHktoB 1-13, roe Ha cramuu (C) KOHTAKTHPOBAHHE
coenunenus ¢opmynbl  (II) ¢  ToOMyoNCYIB(MOHUIMETHIU3OUUAHUAOM OCYLIECTBIISIOT B
IUMETHIIALETAMUIE.

15. Cnocob no mobomy u3 nyHKTOB 1-14, rne Ha ctaanu (C) KOHTAKTUPOBAHHE ITEPBOTO
IPOMEKYTOYHOT'O COEIMHEHHs ¢ KHCJIOTOW OCYLIECTBISIFOT MPH TEMIIEpaType B JUANa30HE OT
okoJ10 -10°C no okomno 35°C.

16. Cnocob no mobomy u3 nyHKTOB 1-15, rme Ha craauu (C) KHCIOTa MPENCTABISIET
co0OH XJIOPHCTOBOAOPOAHYIO KHCIIOTY.

17. Cnoco® no mobomy u3 nyHKTOB 1-16, roe Ha craauu (d) BocCTaHOBUTEND BBIOPAH U3
TPYIIBL, COCTOALIEH M3 OOpruApuAa HATpUs, LMaHOOOpPrHApUAAa HaTpus, OOpruxpHuIa LEepus,
Oopruznpuzia MHKA U TUAPUIA TUU300Y THIIATFOMUHHSL.

18. Cnoco6 mo moOomy wu3 nyHkToB 1-17, rme Ha craauu (d) KOHTaKkTHpOBaHHE

coenuHenust ¢opmynsl (IV) ¢ BoccTaHOBUTENEM BKIIIOUAET KOHTAKTHPOBAHUE COCHMHEHHS
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dopmynsl (IV) nmpumepro ¢ 0,35 MOJSIPHBIMH SKBHUBAJIEHTAMU BOCCTAHOBHUTENS B pacueTe Ha
MOJIIPHOE KOJIMYECTBO coenuHeHus: popmyinl (IV).

19. Cnocob no mobomy u3 myHKTOB 1-18, rne Ha craguu (d) rugponusyroniee OCHOBaHHUE
npencTaBisieT coO0M TMAPOKCHI HATPUSL.

20. Cnocob o mrobomy u3 nyHkToB 1-19, roe Ha ctanuu (d) KOHTaKTUPOBAaHHE BTOPOTO
IPOMEXXYTOYHOTO COCIMHEHHs C TMAPOJHM3YIOIIUM OCHOBaHHEM C OOpa3OBaHHEM COEIMHEHUS
¢dopmyiel (V) OCYyLIECTBISIIOT B pacTBOPE; U CIOCOO IOMOJHHUTENBHO BKIOYaeT nosenenue pH
pacTBOpa, BKIItOUaroiiero coeauHerue Gopmyibl (V), 10 3HaYEHHsI OT OKOJIO 3 10 OKOJIO 7.

21. Cnocob mo nmwobomy u3 nyHktoB 1-20, rme Ha craauu (d) KOHTAaKTHPOBAHHE
coenunenus: ¢popmynbl (IV) ¢ BoccTaHOBUTENEM ¢ OOpa3OBaHHEM BTOPOrO MPOMEKYTOYHOTO
COENMHEHUS] ¥ KOHTAKTHPOBAHHE BTOPOrO MPOMEKYTOUYHOrO COSNUHEHHUS] C THAPOJU3YIOLINM
OCHOBaHHEM C 00pa3oBaHueM coennHeHHs GopmyIibl (V) OCYIIECTBISIOT B OJHOM PEAKLIMOHHOM
cocyne.

22. Cnocob mo ro6oMy 13 MyHKTOB 1-21, JOTIONHUTENPHO BKIFOYUAKO LA

(e) ounctky coenunenusi Gpopmyiel (V) ¢ mojgydeHneMm (papManeBTUYECKOTO BEIIeCTBa,
BKJTIOYAIOIIETO OYHINEHHOE KOJTM4eCTBO coennHenust hopmyisl (V).

23. Cmocob mo myHkty 22, rme Ha craguu (e) ounctka coemuHenust Gopmyis (V)
BKIIFOUaeT prnbTpanuto coennaeHust Gopmyibl (V) B pacTBOpUTENIEC Yepe3 CHITUKATeTb.

24. Cnocob mo myHKTy 22 wnu 23, e Ha ctanuu (e) ounctka coenuaenus Gopmysl (V)
BKJIIOYAET KPUCTAJUIN3ALMIO coeTnHEeHUsT (opmyibl (V).

25. Cnoco® mo ymroboMy M3 MyHKTOB 22-24, rae Ha cTaguu (€) OYMCTKAa COCOUHEHUS
dbopmynbl (V) BKIIIOUAET KPUCTALIM3ALMIO coenuHeHus Gopmynsl (V) U3 pacTBOpUTENs, TAe
PaCTBOPUTEIb BKJIOYAET STHIIALIETAT.

26. Cnocob mo mroboMy M3 MyHKTOB 22-25, rae Ha CTamuu (€) OYMCTKAa COeqUHEHMUs
dopmyasl (V) BKIFOYAET KpUCTALIH3ALMIO coenuHenns Gopmyiibl (V) U3 cMeCH pacTBOPHUTENIEH,
r7ie CMeCh PaCTBOPHUTENIEH BKJIIOYAET STUNALIETAT U BOAY.

27. Cnocob mo nmroboMy M3 MyHKTOB 22-26, rae Ha CTaguu (€) OYHCTKAa COCTUHEHUS
dopmyasl (V) BrIOHaeT KpUCTAUM3aLMIO coenuHeHus Gopmyael (V) ¢ monydeHuem
KpUCTATHUECKOi (opMel coenuHeHust Gopmynsl (V), U Crocod TOMONHUTENBHO BKIFOYAET
MEPEeKPUCTAIUTU3ALUIO KPUCTATHYECKOH (opMbl coenraenust popmyisl (V).

28. Cmocod mo mnynkry 27, rae kpucraumzauus coenuHerus ¢opmynsl (V) u
NEePeKPUCTAIN3AIMS  KpUCTAIUTHYeCKol Qopmbl  coenmHeHust Qopmynsl (V)  BKIIOYAIOT
KpUCTAJUTH3AIMIO  coennHeHuss ¢opmysiel (V) B CMecH pacTBOpHUTENeH, BKIIIOYAKOLIEH
STHJIALETAT U BOAY, U MEPEKPUCTAITH3ALMI0 KPUCTAJUTHYECKOH (POPMbI COeTUHEHUsT (HOpMYIIbI
(V) B cMecu pacTBOpUTEIEH, BKIIIOYAIOIIESH STHUJIalleTaT U BOY.

29. Cnocob mo mobOoMy M3 MyHKTOB 22-28, HOMOJHUTENBHO BKJIFOYAIOIIUNA OYUCTKY
coenuHeHust ¢opmynsl (V) 1myTeM KOHTakTHpoBaHUS coeawHeHus ¢opmynsl (V) ¢
AKTHBUPOBAHHBIM YIJIEM U 3aTeM (pUIIbTPALIMIO AKTHBUPOBAHHOTO YIS,

30. Criocob mo mo0oMy u3 MyHKTOB 22-29, rae OYHMINEHHOE KOJHYECTBO COEIMHEHUS

dopmyisl (V) cocrasisiet Oonee 99,0% macc. ot olrieit Maccel hapMalieBTHIECKOTO BELIECTBA.
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31. Criocob monyuenust coenuuenus popmyinl (V):
OH

HOZCX/\/\/\\/\/\)<COZH

V),

IIPU 3TOM CIIOCOO BKJIIOYAET:
(a) xoHTakTHpOBaHHEe 1-OpoM-5-xjopmeHtaHa mnpumepHo ¢ 1,1  MonApHBIMH

O3KBHUBAJICHTAMH 3TI/IJII/I306YTI/IpaTa B NMPUCYTCTBUU AUU3OINPONUIaAMUAA JIUTHA IIPU TEMIIEPATYPE

B auanasone okoJjio -20°C no okojio 0°C ¢ oOpazoBanuem coenunenus: hopmybi (I):

CO,Et
s

(b) xonrtakTupoBanme coenuHeHus Qopmynbl (I) mpumepno ¢ 1,1 MomsipHBIMH

(D;

SKBUBAJICHTAMHU HOOWIa HaTpus B 2-OyTaHOHE MpH Temreparype B auamna3oHe okojo 78°C mo

okoo 82°C ¢ obpazoBanuem coequHenus: popmysl (I1a):

CO,Et
I /\/\/X

() KOHTaKTHPOBaHUE COEIMHEHUS bopmybl (ITa) v

(a);

TONYOJICYIb(OHUIIMETHIIM30LUAHUAOM B TNPHUCYTCTBUM  TPET-NIEHTOKCHIA  HATpus B
OUMeTUJIalleTaMuie Tpu TeMmneparype B auanazoHe okojo -20°C po okxono 10°C ¢
o0Opa3oBaHHEM NEPBOTO MPOMEXKYTOUHOTO COEAUHEHHS U KOHTAKTUPOBAHHE IEPBOTO
IIPOMEXKYTOYHOTO COEAMHEHMsI C KUCJIOTON MpH TeMIleparype B auamnazoHe oT okoio -10°C no
okoJ10 35°C ¢ obpazoBanuem coenuneHus Gopmyinl (IV):

0

EtO,C 0,Et
(IV); n

(d) xonraktupoBanue coemuHenusi Qopmynbl (IV) mpumepro ¢ 0,35 wmomsipHBIMU
SKBHUBAJICHTAMH OOpruzipraa HaTpus ¢ 00pa30BaHUEM BTOPOTO MPOMEKYTOYHOTO COSIMHEHUS U
KOHTAKTHPOBAHHE BTOPOTO MPOMEKYTOYHOI'O COSNUHEHHS C THAPOKCHIOM HATPHUSI B PACTBOPE C
oOpaszoBanueM coenuHeHus: popmysl (V).

32. Cnocob mo mysnkty 31, rme Ha ctaguu (C) MOJISIPHOE COOTHOILICHHE COSHUHEHHE
dopmynsr (I1a):TonyoncynbHOHHIMETHIN30UUAHN TPET-TIEHTOKCH]] HATPHsI COCTABISIET OKOJIO
1,9:1:2,1.

33. Cniocob o nyskty 31 niu 32, TOMONHATENBHO BKIFOUAKO LA

(f) noBenenmne pH pactBopa, BKJIOHarOmMero coenunenue ¢popmyisl (V), OT OKOJIO 5 10
OKOJIO 6;

(g) axcTpakuio coequHeHus popmyJiel (V) U3 pacTBOpa ¢ UCIOIb30BAHHEM METUJI-TPET-

OyTuioBoro s¢upa ¢ NOJYYEHHEM pPacTBOPAa METHI-TPET-OyTUIIOBOTO 3(pupa, BKIKOYAIOLIETO
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coenunenue Gopmys (V);

(h) 3ameny merun-tper-OyTuioBoro s3¢upa U3 pacTBOpa METUI-TPET-OyTHIOBOTO 3¢upa
STUJIALIETATOM C MOJYYEHUEM 3THJIALIETATHOTO PACTBOPA, BKIFOUAIOLIET0 COEANHEHHE (HOPMYIIbI
(V);

(1) ¢ubTpamMIo 3TUIALIETATHOTO PACTBOPA, BKJIIOUaroIero coenunenue ¢opmyisl (V),
Yyepes3 CHIINKareb,

(j) xpucTayum3anmo coequHeHus Gopmybl (V) ¢ HCHOIb30BAaHNEM STHIIALIETATA U BOJIBI
C MOJTlyueHHEeM KPUCTAIUTN4ecKoi popmbl coenuuenus popmyis (V); u

(k) mepexpucTaIM3alUI0 KpUCTAUTHYECKOW (opmbl coenuuenus ¢opmyisl (V) ¢
UCTIOJNIb30BAHUEM OJTHJIALIETaTa W BOABI C TOJyYeHHEM (HapMaleBTHUECKOTO BEINeCTBa,
BKJTIOYAKOIIETO OYHINEHHOE KOJU4eCTBO coenunenus hopmyiibl (V).

34. Cnocob no myHkTy 33, rie Ha cTaauu (g) SKCTpakuuo coenuHenus popmyisl (V) u3
pacTBOpa C UCIOIBb30BAHUEM METHII-TPET-OYTHIIOBOTO 3(pHpa OCYIIECTBISIFOT MPH TEMIIEPAType
HU>Ke UK paBHOU okoso 50°C.

35. Cnocob no myHkty 33 wiu 34, rae Ha ctaauu (j) KPUCTAJUIM3ALMIO COEAMHEHUS
¢dopmyast (V) ¢ HCIIONB30BAaHUEM STHJIALIETATa U BOJIbI OCYIIECTBIIIOT B JUAMA30HE TEMIIEPATyp
ot okouso 50°C no okono -5°C.

36. Crocob mo mobomy n3 myHkToB 33-35, rae Ha cragnu (k) mepexpucTauIM3anuio
KpUCTAJUTHYECKOH (opmbl coequHeHust popmyiibl (V) ¢ UCMONBb30BAHUEM 3THIIALIETATA W BOJBI
OCYLIECTBJISIFOT B IUana3oHe temnepatyp ot okoyio 70°C no okono 5°C.

37. Criocob o o0omMy U3 MyHKTOB 33-36, HOMONHUTENBHO BKITFOYAFO LITHIA:

(1) pacTBOpeHHe KpucTaIINYECKOH (opMbl coenrHeHus GopmyJbl (V) B aLlETOHUTPUIIE C
o0pa3oBaHHEM PacTBOPA;

(M) KOHTaKTHPOBaHHE PACTBOPA C AKTUBUPOBAHHBIM YIJIEM;

(n) ¢uapTpanMIO AaKTUBHPOBAHHOTO YIS C TIOJYYEHHEM OYHIIEHHOTO pacTBOPA,
BKJIIOHAKOLIEro coenrHenue ¢popmybl (V); u

(0) xpucraummzanu coenuHenuss (opmyabl (V) W3 OUYMIIEHHOrO pacTeBopa ¢
nojiydeHueM  (apMaleBTUUECKOTO  BEINECTBA, BKJHOYAKOLIETO OYHINEHHOE KOJHYECTBO
coenuuenus popmyJs (V).

38. Crocob mo ymodomy u3 myHKTOB 33-37, rae OYHINEHHOE KOJHYECTBO COETMHEHUS
dbopmysl (V) coctasisieT 6onee 99,0% macc. ot o01eit Maccel hapMaleBTHIECKOTO BEIIECTBA.

39. ®apMarneBTHYEeCKOe BEIECTBO, BKIIIOUAIOINEe KPUCTAITHIECKYIO (GopMy coenrmHeHus
dbopmysl (V):

OH

Hoch/V\)\/\/\XCOZH

wH ero papMaleBTHYECKU TPUEMIIEMON COJIH;

V),

rae (apmaneBTHUECKOE BEINECTBO BKIOUaeT coenuHeHune Qopmyner (V) umm ero

dapmMaLeBTUYECKH TPHEMIIEMYIO COJb B KosndectBe Oonee 99,0% wmacc. oT oOmel Macchl
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(hapMaLeBTHUECKOTO BEIIEeCTBA.

40. @apmareBTHUECKOE BEIIECTBO IO MNyHKTY 39, rae kpucraumdeckas (opma
coennHeHus1 Gpopmyibsl (V) IEMOHCTPUPYET PEHTI'€HOBCKYIO MOPOIIKOBYIO AH(pakTorpammy,
BKJIFOUAIOLIYI0 MUKU MPH cleayrmux yrnax audpaxuamu (20):10,3+0,2, 10,4+0,2, 17,9+0,2,
18,8+0,2, 19,5+0,2 u 20,7+0,2.

41. dapmarneBTUYeCKOE BELIECTBO MO NYHKTY 39, rae Kpucrauindeckas (opma
coenuHenus: Gopmynbl (V) XapakTepusyercs CIenyrolneil PEeHTTeHOBCKOW MOPOLIKOBOMH

Iu(paKTOrpaMMO¥, BbIPAKEHHOM uepe3 yroi nudpakuuu 20:
Yroa [20]
5,2
10,3
10,4
11,8
13,7
15,5
15,6
17,3
17,6
17,9
18,8
19,5
19,7
20,4
20,7
21,1
22,0
22,6
23,1
23,6
23,9
24,7
25,8
26,3
27,5
29,2
30,2
30,8
31,3
31,9
32,9
344
35,1
36,2
37,2
37.9

42. ®apManeBTUYECKOE BEIIECTBO MO JIIOOOMY U3 MyHKTOB 39-41, roe kpucrayuindeckas
dopma coenmHeHust Gpopmyiibl (V) CymecTByeT B MOHOKJIMHHONW KPHCTAUTHYECKOW CHUCTEME U

uMeeT NPOCTPaHCTBEHHYO rpynmy P2,/c.
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43. dapManeBTUYECKOE BELIECTBO MO NYHKTY 42, rae Kpucramimueckas ¢opma

COETMHEHHUS bopmy bl V) XapaKTepU3yeTCst CIIENYIO MU napameTpamu
KpHUcTaorpadpu4eckoii 31eMEeHTapHON sTUeHKH:

Pa3mepni 3JemMeHTapHoil | a=17,9209(8) A 0=90°

sraeiikn b=9,8547(5) A B=106,834(10)°

c=12,2775(6) y=90°

OGbem 2075,35 A3

Z 4

ILnoTHOCTH (pacueTHasn) 1,102 mr/m’

44. ®apManieBTUYECKOE BEIIECTBO MO JIOOOMY M3 MYHKTOB 39-43, rne KpucTajuinyeckas
dbopma coemuHeHuss popmynaer (V) xXapakTepusyeTcsi PEHTI€HOBCKOH  MOPOLIKOBOM
IUQPaKTOrpaMMOi, TIO CYIIECTBY TaAKOH, KaK NMOKa3aHo Ha dur. 4.

45. ®apManeBTUYECKOE BEIIECTBO MO JFOOOMY U3 MYHKTOB 39-44, rne KpucTauinyeckast
dbopma coenunenus: Gopmyisl (V) umeer Temrepatypy $a3oBOro nmepexoaa mepBoro pona, Kak
onpeneneHo nuddepeHINaTbHON CKAaHUPYIOIeH KalopuMeTpuel, B Auana3oHe ot okoyio 90°C
10 okouso 94°C.

46. @apmalreBTHUECKOE BEIIECTBO IO MNyHKTY 45, rae kpucraumdeckas (opma
coenunenus Gopmynsl (V) umeer Temmeparypy (a3oBOro mepexoma MEepBOro ponaa, Kak
onpexaeneHo nuddhepeHIHATBHON CKAaHUPYIOIIEH KajJopumeTpuei, okojo 92°C.

47. dapmMaleBTHYECKOE BELIECTBO MO JIFOOOMY U3 MyHKTOB 39-46, Tae KpUCTALITNIeCKast
dopma coenmueHuss ¢Gopmynsl (V) umeer kpuByo audQepeHIHanbHON CKaHUPYIOIIEH
KaJIOPUMETPHH, 11O CYLIECTBY TaKYIO K€, KaK Moka3zaHo Ha duwur. 5.

48. dapmaneBTHUECKOE BEIlecTBO 1o JroboMy u3 nyHKToB 39-47, rae
(apmMarieBTHUECKOE BEIIeCTBO BKJIOUaeT coenunenue Gopmyinsl (V) B komudectse 6ogee 99,5%
Macc. OT o01meit Maccel (papMalieBTUYECKOTO BEIIECTBRA.

49. @apmaneBTHUYECKOE BELIECTBO Mo JrOOMy H3 MNyHKTOB 39-48, rme
(hapMaleBTHUYECKOE BEIIECTBO BKIIOUaeT coenunenue ¢popmyinsl (V) B komuuectBe 6osee 99,7%
Macc. OT o01mel Macchl (hapMaleBTUYECKOTO BEIECTBA.

50. @apmarneBTHUECKOE BEIIeCTBO MO JoOoMy U3 NyHKTOB  39-49,  rne
(hapMaleBTHYECKOE BEIIECTBO BKIIOUaeT coenunenue ¢popmyibl (V) B kommuectBe 6ojee 99,9%
Macc. OT ob1mel Macchl (hapMaleBTUYECKOTO BEIEeCTRA.

51. @apmaneBTHueckoe BemecTso 1o Jodomy w3 myHKToB  39-50, rhe
(hapMalieBTHUECKOE BEIIECTBO BKIIIOUAET coenuHeHue ¢Gopmyiibl (V) B KOJUYECTBE OT OKOJIO
98% no okoso 102% macc. ot obmel Macchl (hapMaIleBTHYECKOTO BELIECTBA, KaK OMPEAeNIEHO
METOIOM BBICOKO3(ppeKTHBHON KuaAKOCTHOH xpomarorpaduu (BIXX).

52. ®apmaueBTUUECKOE BellecTBO Mo NyHkTy 51, rae anamu3z BOXKX wucnonbsyer
konoHky Waters XBridge BEH C18 (Buyrpenauii nuamerp 4,6 mm x 150 MM, 2,5 MkMm) npu
temnepatype okoso 40°C, ¢ H30KpaTHUECKIM 3JIFOMPOBAHUEM TTOABIDKHON (pasbl, BKIFOYAOLIEH
okosio 0,05% ¢ocdopHoi KUCTOTEI B cMecu Bopa/anieToHUTpu (okojo 50:50), mpu ckopocTu
noToka Okojo 1,2 Mia/MMH M perekuuu npu 215 HM, TAe BpeMs yAEPKUBAHUS COECTUHEHUS

dbopmysl (V) cocTaBisieT OKoio 4,6 MUHYT.
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53. dapmaueBTHUECKOE BEIIECTBO MO JIOOOMY W3 MYHKTOB 39-52, NOMONHHUTEIBHO
BKJIIOUaroLiee coenunenue gpopmyinl (VI):
OH OH

HOZCM/W\XCOZH

WM ero (papMaleBTHYECKU IPUEMIIEMYIO COJIb.

(VI),

54. ®apmarneBTHYECKOE BELIECTBO MO MyHKTY 53, rme (apmaueBTHYECKOE BELIECTBO
BKJFOUaeT coenuHenue ¢opmynel (IX) wnmm ero ¢dapmaueBTHYECKH NPUEMIIEMYIO COJIb B
KOJIM4YecTBe He Oojiee ueM okoJio 0,15% macc. ot obieli Macehl papMaleBTUYECKOrO BEIECTBA.

55. ®apmaieBTHYECKOE BEIIECTBO IO JIIOOOMYy U3 TYHKTOB 40-54, MOMOJHUTENHHO

BKJIIOUaromiee coenunenue gpopmyiisl (VII):

o

Hozcx/vJW\XcozH

WM ero (papMaLeBTHUECKH PUEMIIEMYIO COJIb.

(VID),

56. ®apmaneBTHYECKOE BEIIECTBO IO MYHKTY 55, rae (apMareBTUYeCKOe BEIIeCTBO
BKJIFOUaeT coenuHeHue Gopmynel (VID) mmm ero QapmaneBTHYecKu NPHUEMIIEMYIO COJb B
KoJIuecTBe He Oojiee ueM okoJio 0,15% macc. ot obmeli macchbl papMalieBTHYECKOTO BEIECTBA.

57. ®apmareBTHUECKOE BEIIEeCTBO IO JIIOOOMY U3 NYHKTOB 39-56, MOMOJHHUTENIBHO
BKJIIOUarOIIee MeHee YeM min paBHoe 0,2% Macc. HEU3BECTHBIX MPUMeECEH.

58. ®apmaneBTHYECKAss KOMIIO3ULUS, BKJIFOYAIOIIAsL:

(apmaLieBTHYECKOE BEIIECTBO MO JI0OOMY U3 yHKTOB 39-57;

(dapmaLieBTHYECKH TPUEMIIEMBbIH SKCLIUITHEHT.

59. Cnoco6 neuenust 3a00neBaHMsl WIN COCTOSIHHS, ONMMCAHHOTO B HACTOSIIEH 3asiBKe,
IIPU 3TOM CMOCOO BKJIFOYAET BBEIACHHE MALMEHTY TepaneBTHYeCKU-3()(PEeKTHBHOTO KOJIUYEeCTBA
(bapMaleBTHYECKOrO BeLIeCTBA MO JIFOOOMY M3 TYyHKTOB 39-57 wmim  QapmareBTu4eckoin
KOMITO3ULIMH 10 MYHKTY 58.

60. Cnoco0® mo nyHKkTy 59, rme 3a0oneBaHHe WM COCTOSIHHE MPENCTaBIsET COOOH
NEPBUYHYIO TUIIEPJIUTUAEMHUIO.

61. Crioco® nedeHus: MepBUYHON THIEPIIUITUASMUN Y HYKIAIOLIErocss B ’TOM MaLUEeHTa,
BKJIFOYAIO LU BBEJI€HUE MaLUeHTy TEPaneBTUIeCKU-3PPEKTUBHOTO KOJIM4YEeCTBa
(apMaeBTHYECKOrO BeLIeCTBA MO JIOOOMY M3 NyHKTOB 39-57 wmnm  QapmaneBTudeckoi

KOMITO3HULIMH 110 MYHKTY 58.
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