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2420-579110EA/061
N4-'MAPOKCULHUTUAUH U ITPOU3BOJIHBIE U CBA3AHHBIE C OTUM
MNPOTHUBOBHUPYCHBIE NPUMEHEHUSI

ITOJITBEPXXIEHUE I'OCYJIAPCTBEHHOM ITOI/IEPXKKH

JlanHoe u300pereHne ObUIO BBIMOJHEHO MPU TOCYAAPCTBEHHOW MOINEPIKKE B PaMKax
rpantoB, Homepa HDTRAI1-13-C-0072 u HDTRAI-15-C-0075, mnpenocTaBieHHbBIX
MunucrepctBoM 000poHbl, u rpanta Homep HHSN272201500008C, mnpenocraBieHHOM
Hauwmonansueim MHCTUTYTOM 310poBbsi. [IpaBUTENBbCTBO MMEET OIpenesieHHble MpaBa Ha 3TO
u3o0peTeHue.

OBJIACTh TEXHUKHU

Jt0 wu300peTeHne OTHOCUTCS K  HykKJIeo3uay N4-THAPOKCULUTHANHY W €ro
NPOM3BOAHBIM, a TAaK)KE€ K KOMIIO3MIUSAM M CrocobaM, CBSI3aHHBIM C HUMHU. B HEKOTOPBIX
BAPUAHTAX BOIUIOLICHUS, M300PETEHHE OTHOCHUTCS K JIEYEHUIO WM NMPO(UIAKTHKE BHPYCHBIX
uH(peKkui, B 4aCTHOCTH, MH(EKIMHA BOCTOYHOTO, 3aIaJHOTO M BEHECYAJIbCKOrO 3HIedanuTa
nomaneit (coorBerctBeHHo, EEE, WEE u VEE), nuxopanku Yukysaryses (CHIK), nuxopagku
D0omna, rpunma, RSV u Bupyca 3uka.

YPOBEHb TEXHUKH

Bo30yaurensiMu BOCTOYHOTO, 3amafHOTO M BEHECY3JIbCKOTO JHIedanuTa Jomanen
(coorBerctBenHo, EEE, WEE u VEE) u muxopaakun Yukyarysabs (CHIK) sBistroTCcst BUpYCHI-
nepeHocuuku (cemenicTBo Jogaviridae, pon Alphavirus), KOTOpble MOTYT IIepENaBaThCsl YETIOBEKY
gyepe3 yKycel koMapoB. Bupycel sHuedanura nomanei ABISIOTCS MaroreHamu kareropuu B mo
CDC, a Bupycel CHIK otHOcsATCs Kk Kareropuu C. CymecTByeT cepbe3Has 03a004E€HHOCTH I10
NOBOZIy HCIIOJIb30BAHHsI B KayeCTBE OHMOJIOTMUECKOTO OpPYXKHsS NPOTHUB BOWCK BHPYJIEHTHBIX
mrammoB Bupyca VEE, nocraBnsieMbix uepes aspo3onb. MccnenoBanus Ha )KMBOTHBIX NOKA3aiy,
yro 3apaxkeHne BupycoM VEE npu a’po3onbHOM BO3IEHCTBUM OBICTPO MPHUBOAUT K MACCHBHOM
uH(EKIMKU MO3ra ¢ BBICOKOH CMEPTHOCTBIO U 3a0oneBaemocThio. CM. Roy et al., Pathogenesis of
aerosolized Eastern equine encephalitis virus infection in guinea pigs. Virol J, 2009, 6:170.

ITo coobmenusim Stuyver et al. B-D-N(4)-ruppokcunmrumud (NHC) obnanmaer
AKTUBHOCTBIO TPOTHUB MECTUBHUPYCOB U TeNauuBUpPYycoB. Antimicrob Agents Chemother, 2003,
47(1):244-54. Constantini et al. onuceiBaroT oueHky 3¢ dexrusHoct 2'-C-MeC, 2'-F-2'-C-MeC u
NHC npu BosnmeiictBuu Ha HOpoBupyc. Cm. Ttaxke Purohit et al.,, JMed Chem, 2012,
55(22):9988-9997; Ivanov et al., Collection of Czechoslovak Chem Commun, 2006, 71(7): 1099-
1106; u Fox et al., JACS, 1959, 81:178-87.

CymectByer HEOOXOMMMOCTb B HOBBIX COENUHEHHMAX W METOAAX JICUEHHS BUPYCHBIX
uapexnuii. CoenuHeHNss U CrOCOOBI, PaCKPHIThIE B AAHHOM JOKYMEHTE, YAOBIETBOPSIOT 3TH
NOTPeOHOCTH.

PACKPBITHE U30BPETEHHUA

JlanHO€ M300peTeHHe OTHOCUTCS K ONpeAeNeHHOMY N4-TUAPOKCULUTHINHY U K €ro
NPOU3BOAHBIM, KOMOMHALUAM, (apMalleBTUYeCKHM KOMITO3ULIMSAM M CHOco0aM, CBSI3aHHBIM C

Humu. B OMPEACIICHHBIX BapHUaHTAaX BOILIOMICHUA, I/1306peTeHI/Ie OTHOCHUTCA K COCIUHCHHIO



Dopmyer 1

-

R’0 OR’

®opmyJia A

WK ero (papManeBTUYECKH MPUEMIIEMOI COJM, MPOU3BOIHOMY HIIA MPOJIEKAPCTBY, KaK
OTPEIEJIEHO 37IECh.

B omnpeneneHHbIX BapuaHTAaX BOIUIOLICHUS, HM300pPETEHUs OMUCAHBI MPOH3BOIHBIC
COEMHEHUH, PpacKpbIThleé B JaHHOM JOKYMEHTE, TaKHe KaK IPOU3BOAHBIC COENUHEHHH,
cozepsKaliye OfUH Wik 0oyiee OMUHAKOBBIX MU Pa3HBIX 3aMECTUTENEH.

B ompeneneHHBIX BapuaHTax BOIUIOMICHHWs,, u300peTeHHe (apMareBTUYECKHE
KOMIIO3ULIMY, cofep:kamue (papMaleBTHYECKH NPUEMIIEMBbI HAIOJHUTENb M COENUHEHHE,
PacKpBITOE B JAHHOM JAOKYMEHTe. B onpeneneHHbIX BapuaHTax BOIUIOMIEHUS (papMaleBTHYECKas
KOMIIO3UIUST HAXOMUTCS B (POpMeE TaONETKH, KarCyJibl, MAITIOIN WK BOOHOTO Oydepa, TaKoro Kak
¢dusnonornueckuii pacreop win ¢ocdarHeiii Oydep.

B onpeneneHHbIX BapuaHTax BOIUIOLIEHUS, IIPENCTaBICHHbIE (hapMalleBTUIECKHE
KOMIIO3UIIMH MOTYT COZIEPKaTrh PACKpPbIBAEMOE 371€Ch COSIUHEHNE U MPOIEIUIEHT. B HEKOTOpBIX
BAPUAHTAX BOIUIOIIEHUS MPOIIEJUIEHT MPEACTABISIET COOOM a3pO30JIbHBIN MPOTIEIUIEHT, TAKOH Kak
COKaThIM BO3MyX, 3TAHOJ, a30T, AMOKCUJA YINIEepoAa, 3aKkuch aszora, ruapodropankansl (HFA),
1,1,1,2,-rerpadropatan, 1,1,1,2,3,3,3-rentadroprpomnas Wik uX KOMOUHALINH.

B omnpeneneHHbIX BapHaHTaX BOIUIOIIEHMS, ONMCAH KOHTEHHep Moj JaBieHneM wmin 0e3
JaBJICHUs], CONEpXKALMH COeqUHEeHHEe Wi (PapMalleBTHYECKYI) KOMITO3HMLMIO, KaK OIHCAHO
3mech. B HEKOTOpBIX BapHaHTAaX BOIUIOUICHMS, KOHTEHHEp TpEeAcTaBisieT coOOi pydHOMH
PACTIBLIUTENb, HHTAJISATOP, JO3UPOBAHHBINA HHTAJSTOP, HHTAJISTOP CYXOro MopoInka, HeOynaiisep,
HeOynaiizep ¢ BUOpUpYIOINEW CETKOW, CTpyWHbI HeOynaizep wiu HeOynahsep C
YIBTPa3BYKOBBIMH BOJTHAMHL.

B ompeneneHHbIX BapUaHTaX BOIUIOLICHHUS, W300pETEHHE OTHOCUTCS K Crocodam
YBEJNMUEHUs] OHOAOCTYNMHOCTH Ui JIEUeHUs] WM TPOQUIAKTUKH BUPYCHOW WH(EKIHH,
BKJIFOYAIOIIUM BBeleHHe 3(P(PEeKTUBHOTO KOJMYECTBA COEAMHEHUS WIH (hapMaleBTUYECKOM
KOMIIO3UIIH, PACKPBIBAEMOH B HACTOSIIIIEM JTOKYMEHTE, CYOBEKTY, Hy>KAAIOIIEMYCS] B STOM.

B omnpeneneHHbIX BapHaHTaxX BOIUIOLICHHUS, H300pETEHHE OTHOCUTCS K Crocodam
JeYeHUs] WIN TPOPHIAKTHKN BHPYCHOW WH(EKINH, BKIOUAIOIINM BBeneHHE 3((EKTHBHOrO
KOJIMYECTBA COENMHEHHs WIN (PapMaLEeBTHUECKOH KOMITO3UIMH, PACKPBIBAEMOH B JaHHOM
IOKYMEHTe, CyOBEKTy, HYXAAIEMyCs B O5TOM. B HEKOTOpPBIX BapHaHTaX BOILUIOLICHUS,
BUpPYCHasl MH(EKIHs MpencTasisier coOoi BUpPYyCHYH uHGekiuio 3uka. B npyrux BapuaHTax
BOIUIOINEHUSI BUPYCHOW WH(pEKUHeH SBISIIOTCS BOCTOYHBIN, 3amaJHbIi U BEHECYJIbCKHIA

sHuedanur nomaneit (EEE, WEE u VEE coorsercrBenHo), nuxopanka HYukynryses (CHIK),



muxopazaka D06omna, rpunm uiaun RSV,

B HexkoTOpbIX BapuaHTaX BOIUIOLICHMS, COENWHEHHE WIN (papMaLeBTHUECKYIO
KOMIIO3UIIMIO BBOIST MEPOPAIbHO, BHYTPUBEHHO HIIM Yepe3 JIETKHe, TO €CTh IMyTeM JIETOYHOTO
BBEJICHUSI.

B onpeneneHHbIX BapuaHTax BOIUIOLIEHUs, W300pEeTE€HHE OTHOCUTCS K IPUMEHEHHUIO
COEAMHEHUs, KaK OINHCAHO B HACTOSIIEM JOKYMEHTE, IpPHU IPOU3BOACTBE JIEKAPCTBEHHOIO
CpencrBa JUIA JIEYeHUs] WIM NPO(QUIAKTUKH BHUPYCHOW HWH(QEKLUH, TaKOW KakK BOCTOYHBIH,
3anaaHbiii u BeHecyanbckuil sHuedamut gowaneit (EEE, WEE u VEE cootBercTBeHHO),
muxopanka Yukyuryaest (CHIK), BupycHas unbpexuuss D0ona, rpunmn, RSV unu unabexums
BHUPYCOM 3HKa.

B onpeneneHHbIX BapHaHTaX BOIUIOLIEHUS, H300pETEHHE OTHOCUTCA K CHOCoOy
NOJTyYEHUS] COCAMHEHUH, pPAcCKPBIBAEMBIX 31€Ch, MYTEM CMELIMBAHUS HMCXOOHBIX BELIECTB U
PEareHTOB, PACKPBIBAEMBIX 3[IECh, B YCIOBHSX, IIPU KOTOPBIX 00Pa3YIOTCS 3TH COSNUHEHHUS.

JIONOJTHUTENbHBIE TMPEUMYLIECTBA OYAYT H3JOXKEHbI YaCTUYHO B MOCIEAYIOIIEM
ONMCAHWNH U YaCTUYHO OYAyT OYEBUIIHBI U3 OMUCAHUS MM MOTYT OBITh M3Y4YEHBI HAa MPAKTHKE U3
aCTIieKTOB, ONMCAaHHBIX HWXKe. lIpenMmyiunecTBa, ONMUCAHHBIE HIDKE, OyAyT peann3oBaHbl H
TOCTUTHYTHI MOCPEACTBOM 3JIEMEHTOB M KOMOMHAIMH, KOHKPETHO YKa3aHHBIX B INpHJIaraeMoi
dbopmyne nzodperenns. Cieqyer MOHUMATD, YTO KaK MPENLIeCTBYIOIIee o0lIee OMUCaHne, Tak u
nocJenymliee NoAPOOHOE OMUCAHNE SIBIISTIOTCS] TOJIBKO MJUTIOCTPATHBHBIME U MTOSCHUTENbHBIMU
U HE SIBJIIOTCS OTPAHUYUBAIOIIUMU.

KPATKOE OITUCAHUE ®UT'YP

ITpunaraembie (QUrypsl, KOTOpble BKJIIOUYEHBI B JAHHOE OMUCAHHE U COCTABISIOT €ro
4aCTh, WUTOCTPUPYIOT HECKOJIBKO aCIEKTOB, ONUCAHHBIX HIDKE.

Qurypa 1 sBuseTcs  CcXeMOH, WIUIOCTpUpyromedi  npurotosieHne  B-D-N-
TUAPOKCULIMTHANHA. DTarel cuHTes3a cnenyooinue: a.) TBSC1, DMAP, DIPEA, DCM; b.) (2,4,6-
iPr)PhSO,Cl, DIPEA, DMAP, DCM; c¢.) NH20H-HCI, DIPEA, DCM; d.) F- ucrounuk u e.)
Bogd. NH2OH, AcOH, 50°C.

durypa 2 IeMOHCTPUPYET ONpeeICHHbIE HIITFOCTPATUBHBIE COETUHEHHSI.

durypa 3 1eMOHYTPHUPYET ONpPEAETICHHbIE UL CTPATHBHBIE COSTUHEHMUS.

durypa 4 n1eMOHCTPUPYET CpenHHE KOHLEHTPALMH B IUla3Me U (HapMaKOKHHETHYECKUE
napameTpsl Y MBILISH, TOIYYaBLINX WITIOCTPATUBHOE COSIMHEHNE.

durypa 5 1eMOHCTPHPYET HAKOIUIEHHE HYKJIEO3HIOB B OpPraHax MbIIIEH, MOJy4aBLINX
WUTFOCTPATUBHOE COCIMHEHUE.

durypa 6 neMOHCTpHPYET HakoruleHue Tpudocdara B OpraHax MbILIIH, MOTYYABLIHX
WUTFOCTPATUBHOE COCIUHEHNUE.

Qurypa 7 OEMOHCTPUPYET YMEHBIIEHHE OTEKAa MOAYLIEYKH Y MBIIIEH, 3apaKeHHbIX
CHIKYV u nonyyaBIIMX UIUTIOCTPATUBHOE COEUHEHHE.

Qurypa 8 nemoHcTpupyer cHukenue uucna konuit PHK CHIKV no panssim IILP y
meleii, 3apaxeHHbix CHIKV u nongy4asBmnx WIMHOCTPaTUBHOE COEAUHEHNUE.

Qurypa 9 n1€MOHCTPUPYET BbLKUBAEMOCTb B T€UEHHE 7 NHEW y MBILIEH, 3apaKeHHbBIX



ZIKV u nony4aBlInX UUTFOCTPATUBHOE COEAUHEHNE.

Qurypa 10 nemMOHCTpUPYET BBLKUBAEMOCTb B T€UEHHE 7 AHEH y MBILIEH, 3aPa>KEHHbIX
ZIKV u nony4aBlIUX WUIKOCTPAaTUBHOE COENIMHEHHE C PA3JMYHbIM BPEMEHEM Hadaja JICYEHUs
nocje HHPUIUPOBAHUS.

Qurypa 11 nemMOHCTpUpYEeT KOHLEHTpalMu N4-TUAPOKCULUUTUIANHOBOIO HYKJIEO3UJA B
TKaHSX SIBAHCKHX Makak, KOTopbIM nepopasbao Beoguiu EIDD-1931 (100 mr/kr).

Qurypa 12 aeMOHCTpUpPYET KOHLEHTpAUUU N4-rUAPOKCULIUTUIUHOBOIO HYKJIEO3U/JA B
TKAHSIX SIBAHCKUX MAaKakK, KOTOpbIM BHyTpuBeHHO BBOmmiM EIDD-1931 (10 mr/kr).

Qurypa 13 aeMOHCTpUPYET CTPYKTYPy COEOUHEHUN, KOTOpblE MEPOPaTbHO BBOAUIIHN
SIBAHCKUM MaKaKaM.

Qurypa 14 npemoHCTpUpyET cpenHHE KOHLEHTpauuu N4-rUAPOKCULIUTUANH HYKJIEO3UAa
B TUTa3Me y SIBAHCKUX MAaKaK, KOTOPBIM MEPOPAJIbHO BBOAMIH CIOKHO3(DUPHOE MPOU3BOAHOE.

Qurypa 15 pemMOHCTpUpPYEeT CPEAHIOI0 MAaKCHUMAJbHYK)  KOHLIEHTpauur  N4-
TMIPOKCULUTUANHOBOIO HYKJIEO3UAAa B IUIa3Me€ y SIBAHCKUX MakKakK, KOTOPBIM MEpPOPaJIbHO
BBOIIMJIH CJIOKHOR()HUPHOE MPOU3BOAHOE.

Qurypa 16 neMOHCTpUPYET TUTP BUPyCa U3 HA3AJIBHOIO JaBaXa U JIUXOPAAKY Y XOPbKOB,
uapuurpoBanHex BHpycoM rpummna A/California/07/2009 (HIN1), mony4aBmux mnepopaibHO
EIDD-2801 nBa pa3a B 1€Hb WJIX HOCUTEND.

Qurypa 17 pemMOHCTpHUpPYET TUTP BHpPYyCa W3 HA3aJbHOIO JIaBaXa, JMXOPAAKYy U TUTP
BUpPYCa B HOCOBBIX PAKOBHHAX Y XOPBKOB, 3apa’keHHbIX rpunmnoM A/Wisconsin/67/2005 (H3N2),
nostydasiux nepopainbHo EIDD-2801 nBa pasza B A€Hb WIM HOCHUTEIb.

Qurypa 18 nemoHcTpupyer BausHHe JedeHus npu  nomomu EIDD-2801na
BbDKHBAE€MOCTb MBIIIEH, 3apakeHHbIX UHTpaHa3aibHO VEEV.

®urypa 19 neMOHCTpHUpYET BIUsHUE BPEMEHHU Hauaja jedeHus npu nomouu EIDD-2801
Ha BbDKUBAEMOCTDb MBIIIEH, 3aPAKEHHBIX MHTpaHa3aipHO VEEV.

Qdurypa 20 pemoHCTpupyeT BiusiHue npoduiaktuku npu nomomu EIDD-2801 Ha
BHUPYCHBIE TUTPBI B JIETKUX Y MbIIIeH, 3apaxeHHbIXx SARS.

Qurypa 21 nemoHCTpupyeT BiIUsHHE BpeMeHHU JsedeHus npu nomomu EIDD-2801 na
JIETOYHBIE KPOBOM3JIUSHUS B OaJlIax y MbllIeH, 3apaxeHHbIx SARS.

Qurypa 22 NeMOHCTpUPYET BIUsAHHE BpeMeHHU yedeHus npu nomomu EIDD-2801 nHa
TUTPBI BUpYyCa B JIETKUX y MbllIel, 3apaxkeHHbIXx SARS.

Qurypa 23 nemoHcTpupyeT BiausiHUE jedeHus npu nomomu EIDD-2801 Ha nerodnble
KPOBOM3JIMSHUS B Oaniax y Mblmel, 3apakeHHbIx MERS.

INOAPOBHOE OITMCAHHUE

IIpesxkne dYem mpencTaBUTh HacTosiliee uszoOpereHue Oonee moApoOHO, clieayeT
MOHUMATh, YTO AAHHOE ONHUCAHUE HE OrPAHUYEHO KOHKPETHBIMHM OINHUCAHHBIMA BapUaHTAMHU
BOIUIOLIEHUS] U, CJIENOBATEIbHO, MOXKET, KOHEYHO, BapbUpPOBAaThCs. Takke CleayeT NMOHUMATD,
YTO TEPMUHOJIOTHS], UCTIONB30BAHHAS B JAHHOM KOHTEKCTE, MPEAHA3HAYEHA JIUIIb AJI1 ONUCAHUS
KOHKPETHBIX BapMAHTOB BOIUIOIIEHUs] O€3 OrparuueHuil, ClIenoBaTeNbHO, JaHHOE H300peTeHne

OrpaHUYEHO JINLIb NpUIaraeMoi GopMysoi n300peTeHus.



Ecnu He ompeneneHo WHOE, BCE TEXHUYECKUE M HAYYHBIC TEPMHHBI, HCIIOJIb30BAHHBIC B
JAHHOM JOKYMEHTE, IMEIOT TO K€ 3HAYeHHE, KOTOPOe OOBIYHO MOAPA3yMEBAETCs CIIELIUATUCTOM
B 001acTH, K KOTOPOH OTHOCUTCA HaHHOe u3obpereHwe. IIpy TOM, YTO MpH MPAKTHYECKOM
OCYIIECTBJIEHUU HJIA HCTIBITAHUH HACTOSIIEr0o N300PETeHHsI MOTYT OBITh UCIIOJIB30BAHBI JIFOObIE
CrOCOOBI U MaTepHuaibl WM UX SKBUBAJICHTDI, OMMCAHHBIE B HACTOSIIIEM TOKYMEHTE, ajiee OyayT
NPEICTaBJICHbI MPEANOYTHTENbHBIE CIIOCOOBI M MAaTePHUAIBL.

Bce myOnukanuy M MaTeHThbl, LUTHPYEMbIe B JTaHHOM IOKYMEHTE, BKIIFOYEHBI B HETO
MOCPENCTBOM CCBUIKHM, KakK eclid Obl Kakhas OTHeSibHas myOJjvKaiusi WA TaTeHT ObLIH
CIeIMAJIbHO U B OTAEJIbHOCTH YKa3aHbl, KAK BKJIFOYEHHbBIE MMOCPEICTBOM CChUIKH, U BKJTFOYEHBI B
JaHHBIA JOKYMEHT ITOCPENCTBOM CCBUIKM JJIi PACKPBITHS M OIMUCAHHUS CHOCOOOB W/HMITU
MaTepHaJioB, B CBSI3M C KOTOPbIMHU LUTUPOBAHBI JaHHble nyOnukarmu. LlurupoBanue 000
nyOJIMKALUY TTPEeIHA3HAYEHO JIJIsl €€ OMUCAHUS 0 JAaThl MOIAauu, U €ro He CIeNyeT TOJKOBATh KaK
NPU3HAHKUE TOTO, YTO JAHHOE U300pEeTeHNe He NMEeeT IpaBa MPENIIeCTBOBATh TAKOW MyOTHKAIUH
B CHJTy MPEAIIECTBYOIero n3odperenus. Kpome Toro, npuBeneHHbIe NaThl MyONUKALUNA MOTYT
OTIMYaThCst OT (pakTHUEeCKUX JaT nyOJIMKalWi, MAJii KOTOPBIX MOXKET MOoTpedOoBaThCs
HE3aBHCHMOE TIONTBEPKICHHUE.

CrienpanucraM B TaHHOHM OONACTH TEXHUKH, MPU O3HAKOMJICHUH C TAHHBIMO OIHCAHHUEM,
CTaHeT TOHSTHO, YTO K&KIbIH W3 HE3aBHCHMBIX BAapPHAHTOB BOIUIOMICHUS, OMHCAHHBIX W
MPOWJUTIOCTPUPOBAHHBIX B JAHHOM JIOKYMEHTE, MMEeT OTIEeJIbHbIe KOMIIOHEHThI M TPU3HAKH,
KOTOpbIe MOXKHO 0€3 TpyZa BbIIEJUTh WIH OObEAHHHUTH C MPU3HAKAMHU JIFOOOTO M3 HECKOJBKUX
APYyTUX BApUAHTOB BOIUIOLICHMs, O€3 OTCTyIUIeHHus OT oObeMa W PACKPBITHUS JaHHOTO
uzobpereHust. JIroOOM UUTUPOBAHHBIA CIMOCOO MOXKET ObITh OCYIIEeCTBIEH B TOPSAKE
MePEUNCIIEHHBIX ACWCTBUI WM B JIOOOM JAPYrOM TMOpSIKe, KOTOPBINA SIBISIETCS JIOTMYECKH
BO3MO>KHBIM.

B BapuaHTax BOIUIOLICHUS HACTOSIIETO M300pPETEHUs] UCTIOJIBb30BAHbI, €CIM HE YKa3aHO
WHOE, TEXHOJIOTMU U3 OOJACTH MEIULIMHBI, OPraHUYeCKOH XUMHH, OMOXUMUHU, MOJIEKYJISIPHOM
Ouosiorny, (HapMaKoOJIOrMU M T.I., KOTOPbIE M3BECTHBI B JAHHBIX OONACTAX TEXHUKH. Takue
TEXHOJIOTHH MOAPOOHO OMKUCAHBI B JINTEPATYPE.

B HekoTOpBIX BapuaHTaX BOIUIOIIEHUS B CHNOCO0AX, OMHUCAHHBIX B HACTOSIIEM
JNOKYMEHTe, BBOIAT (hapMaleBTUYECKUN areHT, KOTOPbIi MOKeT ObITh B (hOpMe COJIH WJIH
MPOJIEKAPCTBA, KOTOPhIE TOYHO OMPEAeNIEHbI MO BECYBECOM. JTO OTCS K Macce YKa3aHHOTO
coenuHeHus. B ciydae Gopmbl conu mim mposiekapcTBa, Macca MPeACcTaBisieT COOON MOJISIPHBIH
SKBHUBAJICHT COOTBETCTBYIOIIEH COJIA WITH MPOJIEKAPCTBA.

Crnenyer OTMETHUTB, YTO B HACTOSIIIEM OMHMCAHUU U MpuiaraeMoi gopmyie n3o0pereHus
(OpMBI E€IMHCTBEHHOTO YHCJa BKJIIOYAIOT CCBUIKY HAa MHOXECTBEHHOE 4YHCIIO, €CITH U3
KOHTEKCTa, OYEBHUIIHO, HE CJIEAYyET 0OpaTHOE.

«CyOBbeKkT» OTHOCUTCS K JIFOOOMY >KUBOTHOMY, MPEATIOYTUTEIBHO K YEJIOBEKY-TTAlIHEHTY,
CEJIbCKOXO3SIICTBEHHOMY »KUBOTHOMY HUJTH JOMAITHEMY ITUTOMITY.

B n1aHHOM KOHTEKCTE TEPMHUHBI IPEOYNPEKAATbY U KIPEAYNPEKACHHE» BKIIIOYAIOT

MpEeNOTBpAIleHUe pPELUINBa, PACHPOCTPAHEHUS WIM BO3HUKHOBEHHS. ODTO HE 3HAUUT, YTO



HacTosilee M300pETeHre OTPaHHYEHO MOJIHBIM MPENOTBpalleHneM. B HEKOTOpPhIX BapHaHTaX
MPOUCXOANT 3a/1ep>KKa BOSHUKHOBEHUS WIH OOJIErYeHIe TSKeCTH 3a00IeBaHusI.

B naHHOM KOHTEKCTE TEPMUHBI JICUUTHY U «JICYEHHE» HE OTPAHUYEHBI TEM CIIy4aeM, B
KOTOPOM BbUIEUEH CYOBEKT (Harmpumep, MalHeHT) U yCTpaHeHo 3aboneBanne. Ckopee, BApUAHTHI
BOIUIOLIEHUSI HACTOSIIErO H300peTeHHsI MpeayCMaTpPUBAIOT TaKXKe JIEYeHUE, KOTOPOE JIMIIb
o0yeryaet CUMIITOMBI W/WJIH 3aMeUISIeT pa3BUTHE 3a00I€BaAHHUS.

B 1aHHOM KOHTEKCTe TEPMHH «B KOMOWHALIUM C», HCIOIb3YEMbId IUJIsi OMUCAHHS
BBEZICHHUSI C JIOMOJIHUTEIbHBIMU CPECTBAMH JIEUSHHsI, O3HAYAET, YTO JAHHBIN areHT MOXKeT ObITh
BBEIEH 10, BMECTE WJIM IOCJE IOMOJHUTEIbHOTO JIEYSHUs, WM B KOMOWHALMU YKa3aHHBIX
MIPUEMOB.

B 1aHHOM KOHTEKCTE «aJIKUI» O3HayaeT HEePa3BETBJICHHbIC WU pPAa3BETBJIEHHbIC
HACBIIIEHHbIE YIIEBOAOPOAHbBIE PparMeHThl, TAKHE KaK Te, KOTopble conep:kat ot 1 no 10 atomoB
yriepoaa. «Bpicimii ankuin OTHOCUTCA K HACBIIEHHOMY yIJIEBOAOpOnY, coaepxkameMy 11 win
6onee aromoB yrepona. «Ce-Ci6» OTHOCHUTCA K ajIKWIIy, copepkameMy oT 6 no 16 aromos
yriepoaa. AHanorudHo, «Ce-Cz2» OTHOCHTCS K alKWiy, cofepkaliemMy or 6 1o 22 aTtoMoB
ymepona. IIpencraBneHHble HACBIIEHHBIE HEPA3BETBICHHBIE AJKWJIbI BKJIIOYAIOT METHJ, STUJ,
H-TIPOTIVJI, H-OyTHJI, H-TICHTUJI, H-T€KCHJI, H-CENTHJI, H-OKTWJI, H-HOHWJI U T.I.., & HACBIIEHHbIE
Pa3BETBIICHHBIE AJKUJIbI BKJIFOUAIOT U3OMPOMHII, BTOP-OyTHII, 300y THII, TPET-OyTHII, H30TEHTUII
U T.I.

B ngaHHOM  KOHTEKCTE TEPMHUH  «aJKEHWI» OTHOCUTCS K  HEHACBIEHHBIM
HEPA3BETBJIEHHBIM WJIH PAa3BETBJICHHBIM YIJIEBOAOPOAHBIM (pparMeHTaM, CONEPIKAIIUM JTBOMHYIO
cBsi3b. Ecniu He ykazaHo uHoe, mpenycMoTpenbl Cz-Cas (Hampumep, Ca2-Crz, Ca-Cao, C2-Cis, Co-
Cis, C2-Cra, C2-Cr2, C2-Cro, C2-Cs, C2-Cs nmmu C3-Cs) anKeHWNIbHBIE TPYMNIBL AJIKEHUJIbHbIE
IPYIIBI MOTYT COAEPKaTh OOJiee OMHON HEHACHIIEHHOMN CBsi3u. [IpuMephl BKITIOYAIOT STEHI, 1-
nponeHwt, 2-mponeHwt, |-merwidtenwn, 1-Oyrenwn, 2-Oyrenwn, 3-Oyrenwn, 1-merwn-1-
MPOTEHUN, 2-MeTHII-1-niponeHu, 1-MeTun-2-nponeHus, 2-MeTuI-2-mponeHu, |-neHrenun, 2-
MEHTeHWJI, 3-TIeHTeHW, 4-rieHTeHwn, |-merun-1-Oyrenmn, 2-metwn-1-Oytenun, 3-metwui-1-
Oyrenun, 1-metun-2-OyreHun, 2-MeTuI-2-0OyTeHW, 3-MeTHI-2-0yTeHm, 1-meTun-3-0yTenu, 2-
MeTn-3-0yterun, 3-metun-3-Oyrenun, 1,1-mumerwn-2-nponenun, 1,2-numeTn-1-nponeHu,
1,2-pumeTun-2-nponenun, 1-3tun-1-nponenun, 1-3Tun-2-nponeHus, 1-rexceHun, 2-rekCeHus, 3-
TeKCEHWJ, 4-TeKCEeHWJ, S-TeKCeHWJ, |-MeTwun-1-meHTeHun1, 2-MeTull-1-neHTeHun, 3-mMeTui-1-
neHTennn, 4-metwun-1-nmeHTeHusn, |1-MeTun-2-neHTeHuNn, 2-MeTUN-2-TIEHTeHUN, 3-MeTuj-2-
MeHTeHWN, 4-MeTWI-2-MIeHTeHUN, |-MeTun-3-eHTeHnN, 2-MeTUN-3-TIEHTeHU, 3-MeTuJ-3-
NMeHTeHWN1, 4-MeTui-3-neHTeHus, |-MeTun-4-neHreHun, 2-MeTUn-4-nmeHTeHusa, 3-MeTui-4-
neHreHws, 4-metwi-4-nenrenwn,  1,1-gumerun-2-6yrennn, 1, 1-mumerun-3-Oyrenwn, 1,2-
numetui-1-6yrenun,  1,2-mumermn-2-Oyrenwn,  1,2-mumerun-3-Oyrenwn,  1,3-gumernn-1-
oyrennn, 1,3-mumermn-2-Oytenwn, 1,3-mumerni-3-Oyrenmn, 2,2-mumerwn-3-Oytenmn, 2,3-
numetwui-1-0yrenun,  2,3-mumerwn-2-Oyrenwn, — 2,3-mumerwn-3-OyteHwn,  3,3-auMerwi-1-
oyrenun, 3,3-gumermn-2-0yrennn, 1-otun-1-6yrennn, 1-atun-2-6yrenun, 1-atun-3-06yrenun, 2-

oTun-1-Oyrenun, 2-3tun-2-0yrenun, 2-3tun-3-0yrenun, 1,1,2-rpumertnn-2-nponenun, 1-stun-1-



METU-2-poneHuy1, l-stun-2-metun-1-nponenuwn u  1-3tun-2-merun-2-nponenun. Tepmun
«BUHMJI» OTHOCHUTCsl K rpymnne, umeromeil crpykrypy -CH=CH;; 1-npomenun ortHOcutcs kK
rpynne co crpykrypoii -CH=CH-CH3; u 2-npomneHun OTHOCUTCs K Tpynne co cTpykrypoii -CHa-
CH=CH>. TlpenycMOTpeHO, YTO acMMMETPUYHbIE CTPYKTypbl, Takue kak (Z'Z*)C=C(Z’Z%),
BKJIFOUAKOT U F, U Z u30Mepbl. ITO MOXKeT ObITh MPEAINojararbCsi B CTPYKTYPHBIX (hopmyrax
JAHHOTO KOHTEKCTa, B KOTOPBIX MPHUCYTCTBYET ACHUMMETPUYHBIA aJIKeH, WJIM MOXET OBITh
yKa3aHO B sIBHOM BHJe cUMBOJIOM cBsizu C=C.

B naHHOM KOHTEKCTE TEPMHH «aJKHHUI» OTHOCHUTCS K HEPa3BETBIEHHBIM WIIU
Pa3BETBIIEHHBIM YIJIEBOAOPOAHBIM (hparMeHTaM, CONep KalliM TPOHHYIO CBs3b. ECii He yka3aHO
HHOE, MPEAYCMOTPEHDI Cz-C24 (HaHpI/IMep, Cz-C24, Cz-Czo, Cz-C18, Cz-Cm, Cz-C14, Cz-Cu, Cz-
C1o, C2-Cs, C2-Cs mnmu C2-C4) aNKMHWIBHBIC TPYIITBL. AJKUHIJIBHBIE TPYIIIBI MOTYT COAEPIKATh
Oonee oqHOM HEeHACKIIEHHOM CBs3H. [Ipumepnl BKTIOUArOT C2-Ce-aKMHMII, TAKOW KaK STUHUI, 1-
NPONMUHWI, 2-mponuHuI (Wiau nponaprun), 1-Oyrunwmn, 2-Oytunmn, 3-Oytuamn, 1-meTwn-2-
NPONUHII, |-TIEeHTHHUJ, 2-TIEHTUHWI, 3-MIeHTUHWI, 4-NEHTHHII, 3-MeTwI-1-OyTrHun, 1-meTw-
2-0ytuHmin, 1-metwn-3-Oytunm, 2-merun-3-Oytunamn, 1,1-guMmerwn-2-nponuHmi, 1-3THi-2-
MPONUHUJ, |-TeKCUHWJ, 2-TeKCUHWI, 3-T€KCHHWI, 4-T€KCUHWJ, S-TeKCUHWJ, 3-MeTui-1-
NMEeHTUHWI, 4-MeTuj-1-nmeHTuHun, 1-MeTUn-2-neHTuHul, 4-MeTun-2-neHTUHUNI, 1-MeTun-3-
MEeHTUHW, 2-METUJ-3-MIEHTUHUJ, |-MeTUNn-4-nmeHTUHUI, 2-MeTUI-4-TIeHTUHUIN, 3-MeTu-4-
neHtuami, 1,1-gumernn-2-6yrunann, 1,1-gumerun-3-Oyrunann, 1,2-numernn-3-Oytunmn, 2,2-
auMeTui-3-0ytunm, 3,3-gumeti-1-0ytauam, 1-3Ttun-2-0ytuam, 1-3Trn-3-0yTuHui, 2-5Tui-3-
OytuHuI U 1-3THN-1-MeTUI-2-TTPOTTUHHIIL.

Heapomaruueckue MOHO- WIM MOJMUUMKINYECKUE AJKUIbl YHOMSHYTBI B JaHHOM
KOHTEKCTE KaK «KapOOLMKIb WM «KapOOUMKIWIbHBIe» rpymnnbl. [IpencraBieHHbIE
HACBIIEHHbIE KAPOOLMKJIIbI BKJIFOUAIOT LUKJIOMPOIII, UKIOOYTHII, LIUKJIONEHTHI, LIMKJIOTEKCHIT
U T.I1.; @ HEHACBILIEHHbIE KaPOOLMKIIbI BKIIOYAIOT [IUKJIOTEHTEHUII U LIUKJIOT€KCEHIIT U T.I1.

«[eTepokapOOIMKIIbY WM «TeTePOKAPOOLMKIIUIBHBIC» TPYIIbI MPEACTABIAIOT COOOH
KapOOLIMKJIbI, KOTOpBIE comepskar oT 1 10 4 rerepoaroMoB, HE3aBHCUMO BBIOPAHHBIX M3 a30Ta,
KHUCJIOPOZa M Cepbl, KOTOpbIe MOTYT OBbITh HACHIIIEHHBIMH HWJIM HEHACHIIIEHHBIMH (HO He
apOMaTUYECKUMH), MOHOLMKINYECKUMU WU TMOJULUKINIECKUMH, W TPU 3TOM TeTepPOATOMBI
a30Ta W Cepbl MOTYT OBITh HEOOs3aTENIbHO OKUCJICHBI, a TETepOoaToM a30Ta MOXeET ObITh
Heo0s13aTeNbHO KBaTepPHU30BAaH. I'erepokapOonHKIIBI BKJIFOUYAIOT MOPQ OJTUHU,
MUPPOTUIAUHOHUJ, TUPPOTUANHIII, TTUTIEPUANHII, TUJAHTOMHIII, BaJIEPOJIAKTAMIJI, OKCUPAHUJI,
OKCETaHUJ, TeTparunpodypaHu, TETPAruAPOITUPAHII, TETPAruIPONUPUIUHUI,
TETPAruAPONUPUMUANHIIL, TeTparugpoTHOeHumI, TETPAruIPOTHONUPAHIUII,
TETPAruAPONTUPUMUIUHII, TETPATHIPOTHO(GESHIIT, TETPATrUAPOTHONUPAHIIT U T.II.

TepMuH «apuim» OTHOCUTCS K ApOMATHIECKUM FOMOLUKJINIECKUM (T.€. YIJIEBOIOPOIHBIM)
TPyImaM, CONep’KaluM MOHO-, OW- WM TPULUKIUYECKUE KOJIbLIA, MPENIOYTUTEIBHO
cozmepkamuM oT 6 1mo 12 uneHoB, TakuM kak (penun, HadTun u Oudennn. PeHun sBuseTCS
NPEANOYTUTEIBHON apUIbHON Ipynnon. TepMUH «3aMELIEHHbINA apUil» OTHOCUTCS K apUIIbHBIM

IpynmaM, 3aMeIleHHbIM OAHOH wiu Ooyiee TIpynmaMu, NPEANOYTUTENbHO BBIOPAHHBIMH W3



aJKUila, 3aMEIIEHHOro  aJKWia, ajKkeHunaa (HeoOs3aTeNnbHO — 3aMELIEHHOrO),  apuia
(HEeOOsI3aTeNIPHO  3aMEIIEHHOTO), TeTePOLUKIIO (He0oOs3aTeIbHO 3aMEIEeHHOTO), TaJIoreHa,
THIPOKCH, aJIKOKCH (HE0Os3aTebHO 3aMEIEHHOTO), apIIOKCH (HEoOs3aTeNIbHO 3aMEeLIeHHOTO),
ankaHomia (HeoOs3aTeIbHO 3aMELIEHHOT0), apomia (Heo0s3aTeIbHO 3aMEIIeHHOI0), CJIIOKHOTO
ankuiaoBoro  sdupa  (HeoOs3aTeqbHO  3aMELICHHOTrO),  CIOXKHOTO  apwioBoro  sdupa
(HeoOs13aTeNTPHO 3aMEIeHHOr0), [IMAHO, HUTPO, AMHHO, 3aMEIEHHOTO aMUHO, aMUO, JIAKTaMa,
MOUEBHHBI, ypeTaHa, Cylb(OHWIA M TIL, NpPUYEeM HeoOs3aTeNbHO OnHa WM Oonee map
3aMECTUTEIIEH BMECTE C aTOMaMH, ¢ KOTOPbIMU OHH CBSI3aHbI, 00Pa3yroT 3-7-4JIeHHOE KOJIbLIO.

B 1aHHOM KOHTEKCTE «TreTepOapu» HIH «TreTepoapOMaTUYeCKU» OTHOCUTCS K
apOMaTHYECKOMY reTepokapOOLuKIly, comepxkaiieMy OoT 1 10 4 rerepoaroMoB, BHIOPAHHBIX U3
a30Ta, KUCJIOPOZA U CEPhI, U COIEpPIKALIEeMY 10 MEHbIIeH Mepe, | atoM yrieposaa, BKIKYas MOHO-
U TIOJIULMKINYECKHE KOJIblIeBble CUCTEMbI. [IONUIMKINYECKHE KOJbIEBble CUCTEMbI MOTYT, HO
He HeoO0s13aTeNIbHO JOJKHBI CONEPIKaTh OMHO WJIH Oojiee HeapOMaTHYECKHX KOJEL], MPU YCIOBHH,
YTO ONHO M3 KOJIEI[ SIBJISIETCS apoOMaruvyeckuM. XapakTepHbMullreTepoapuiaMHOB SIBISHOTCS
bypun, Oenzodypanmn, THOGEHHS, OCH30THMODEHWN, TUPPOIMI, HWHIOJIWI, W30HHIOIMUI,
A3aMHAONWI, TUPUIWII, XUHOJUHIII, U30XHHOJMHHI, OKCAa30JIMJ, M30KCA30JIUI, OEH30KCA30J M,
NUPA30JIMJ, HMHUOA30JWI, OCH3MMMAA30NIWI, THA30JIWI, OCEH30THA30IWI, HM30THA3OJHI,
NUPUIAA3HHWI, MNHPUMUIMHWI, THPA3UHWI, TPUA3HUHWJ, LMHHOJMMHII, (TanasuHua U
XUHA30dMHWIL. [IpenycMOTpeHo, YTO HCMOMb30BAaHHE TEPMUHA «TeTepoapiily BKIOYaeT N-
AJIKUJIMPOBAHHBIE MPOU3BOIHBIE, TAKUE KaK |-METHINMHIA301-5-MIIbHBIH 3aMECTUTEIIb.

B 1aHHOM KOHTEKCTE «IeTepOLMKI» MM «TeTePOLMKIMI» OTHOCUTCS K MOHO- H
HOJIMIMKIMYECKUM KOJIBLIEBBIM CHCTEMaM, COlepsKaiuM OoT 1 10 4 reTepoaroMoB, BBIOpaHHBIX
U3 a30Ta, KUCJIOPONA M Cepbl, M COIEep KalluM IO MeHblied Mepe | arom yriepoxga. MoHO- u
HOJIUIMKIINYECKUE KOJbLIEBbIE CUCTEMbI MOTYT ObITh aPOMaTHYE€CKUMH, HEAPOMATHUECKUMHU W
CMECAMH  apOMaTHYeCKMX W HEapOMaTHMYeCKMX  Kosel.  [eTepouuki  BKIJIIOUAET
reTepoKapOOIMKIIbL, T€TEPOAPHITBI H T.11.

«AJIKHITHO» OTHOCHUTCS K AJIKHJIBHOM TpyIIIie, OnpeaeJeHne KOTOPO MPUBENEHO BBILIE,
C YKa3aHHBIM KOJIMYECTBOM aTOMOB yIJIepOna, MPUCOENUHEHHON Yepe3 MOCTHKOBBIN aToM CEpBI.
[Tpumepom ankunTuo seisiercss MeTunTro (T.e. -S-CHs3).

«AJIKOKCH» OTHOCHUTCSI K aJIKUJIBHOM IPYIIIe, ONpeaesieHre KOTOPOil MPUBEAEHO BILIE, C
yKa3aHHBbIM KOJIMYECTBOM aTOMOB YIVIEpONa, MPUCOENUHEHHOW Yepe3 MOCTUKOBBIA aToM
kuciopona. [Ipumepbl aJKOKCH BKJIIOYAKOT, HO HE OTPAHMYUBAIOTCS UMM, METOKCH, 3TOKCH, H-
NPOTIOKCH, H30-TIPOTIOKCH, H-OyTOKCH, BTOpP-OYyTOKCH, TpPeT-OyTOKCH, H-TIEGHTOKCH M BTOP-
NEeHTOKCH. [IpennodTuTesibHbIe AJKOKCH-TPYIIbl MPENCTAaBISIOT COOOH METOKCH, 3TOKCH, H-
TIPOTIOKCH, U30-TIPOMOKCH, H-OyTOKCH, BTOP-OyTOKCH, TPeT-OyTOKCH.

«AJNKMJIAMHHOY» OTHOCUTCSI K aJIKWJIbHOH TpyIIe, OnpeneieHHe KOTOpOil MpHBEIeHO
BBIIIE, C YKAa3aHHBIM KOJIMYECTBOM aTOMOB YIVIEpOAa, MPUCOEAWHEHHOW 4Yepe3 MOCTHKOBYIO
amuHorpymmy. [Ipumepom ankuiaaMuHo siisieTcss MmetuiaaMmuHo (T.e. -NH-CH3).

«AJNKaHOWI» OTHOCUTCS K QJKWIy, OMNpEeAeJeHHEe KOTOPOro MpPUBENSHO BBILIE, C

YKa3aHHbIM KOJIMYCCTBOM 4aTOMOB yIji€epoaa, MPUCOCAMHCHHOMY 4YE€PE3 Kap6OHI/IHbeII>'I MOCTHUK



(T.e. -(C=0O)amkmn).

«ANKUICYTb(OHUI» OTHOCUTCS K JIKWITY, OTpeesieHHe KOTOPOro MPHUBENEHO BBILIE, C
yKa3aHHBIM KOJIMYECTBOM aTOMOB YIJIEpONa, MPUCOSANHEHHOMY Yepe3 CYJIb(OHIIbHbBI MOCTHK
(re. -S(=0)ankwmi), TakoMy Kak Me3WJ M T.IL, U «apWICYIb()OHUI» OTHOCUTCS K apuiy,
MPUCOETUHEHHOMY uepe3 Cylb(pOoHUIbHBIN MOCTUK (T.€. - S(=0)2apwn).

«AnkunCynbhaMomI» OTHOCUTCS K AJIKIILY, ONpeaesieHne KOTOPOro MPUBEACHO BBILIE, C
YKa3aHHbIM KOJMYECTBOM AaTOMOB YyIJIEpOna, NPUCOSAUHEHHOMY uepe3 Cyib(aMOMIbHBIN
mMocTuk (T.e. -NHS(=0)rankui), u «apuicynbHaMou» OTHOCUTCS K alIKHITY, PUCOETHHEHHOMY
yepe3 cyabhamMoribHbIi MOCTHK (T.€. -NHS(=0)2apui).

«ANKUICYTbOUHIITY OTHOCUTCS K QJKUJIY, ONpeesieHre KOTOPOro MPHUBEAEHO BBILIE, C
yKa3aHHBIM KOJIMYECTBOM arOMOB YIJIepona, MPUCOETUHEHHOMY uepe3 CyIb(OUHIIBHBIH MOCTHK
(T.e. -S(=0O)ankun).

TepMuHBI KUUKIOANKMID» W  KIUKJIOAJKEHU» OTHOCATCS K MOHO-, OW- WiIn
TPUTOMOLMKJINYECKMM  KOJNBLEBBIM Ipynmam u3  3-15 aromMoB  ymiepopa, KOTOPBIE,
COOTBETCTBEHHO, SIBJISIFOTCS MOJTHOCTHIO HACBIIEHHBIMU U YaCTHYHO HEHACHIIEHHBIMU. TepMUH
KUUKJIOAJIKEHU» BKJIFOUAET OM- U TPULIUKIMYECKHE KOJNbLEBbIE CUCTEMbI, KOTOPbIE HE SIBJISIOTCS
apOMaTHUECKUMH B LIEJIOM, HO COAEp)Kar apoMaTuueckue dYacTh (Hampumep, (QIIyOpeH,
TeTparuapoHadTaIMH, AMTHAPOMHAEH U T.a.). Konblla B MHOTOKOJBLEBBIX LHKJIOAJIKHIbHBIX
rpymnmax MoryT ObITh KOHIEHCHPOBAHHBIMH, MOCTHKOBBIMU W/WUJIM COEAMHEHHBIMH OMHOW HITH
Gonee cupo-CBA3IMU. TepMHUHBI «3aMEIIEHHBINH UKJIOAJIKIIY U «3aMELICHHbIN [IUKJIOAJIKEHIID)
OTHOCATCS, COOTBETCTBEHHO, K LHUKJIOAJKWJIbHBIM W  LHUKJOAJKEHUIbHBIM  TPYIINaMm,
3aMEIeHHbIM OMHOW wWiu Ooyee Tpymnmamu, NPEANOYTHTENbHO BBIOPAHHBIMH M3 apuia,
3aMEIEHHOIO apuiia, IeTEePOLMKIIO, 3aMEI[EHHONO TeTePOLHKIIO, KapOOIMKIIO, 3aMEeIleHHOro
KapOOLMKJIO, TajioreHa, TUIAPOKCH, AaJIKOKCH (HeoOsi3aTebHO 3aMEIIeHHOTO), apUJIOKCH
(HeoOs3aTeNTbHO 3aMELIEHHOTO), CIOYKHOTO AJKHIIOBOTO 3(upa (HeoOs3aTesIbHO 3aMEeLeHHOTO),
CIIO)KHOTO apuiioBoro 3dupa (HeoOs3aTebHO 3aMELIEHHOIO), ajkaHouja (HeoOs3aTeNbHO
3aMeleHHOr0), apuona (HeoOs3aTeNIbHO 3aMEIeHHOr0), [IHaHO, HUTPO, aMHHO, 3aMELIEHHOrO
aMUHO, aMHUJ10, JIAKTaMa, MOYEBHHBI, YpeTaHa, CyIbHOHMIIA U T.I1.

TepMuHBI «TalOTeH» U KTajio» OTHOCSTCS K Gropy, XJopy, OpoMy U iomdy.

Tepmun «3aMeleHHas» OTHOCUTCSI K MOJIEKYJIE, B KOTOPOU MO MEHbLIEN Mepe OUH aTOM
BOZIOPOZA 3aMEHEH Ha 3aMecTHTesb. [Ipu HaIuuuK 3aMelneHus, OfHa Win Ooyiee TaKUX TPYIII
SIBJIIFOTCST «3aMECTHTENISIMIY. MoJieKysia MOKET ObITh 3aMelleHa HECKOJIbKUMH 3aMECTUTENISIMU.
B ciyuae okco-3amectutens («<=0») 3amelneHsl 1Ba aroma Bopopoza. [Ipumepsl 3amecturerneii B
JaHHOM KOHTEKCTE MOTYT BKJIKOYATh TaJIOTeH, TMAPOKCH, ajKWI, aJKOKCH, HUTPO, LIMAHO, OKCO,
KapOOIMKIII, KapOOILMKJIOATKUJ, TeTePOKApOOLMKIIMI, TeTepOKapOOLUKIOANKHI, apul,
apwnankwi, rerepoapu, rerepoapmnankui, -NRaRb, -NRaC(=0)Rb, -NRaC(=0O)NRaNRb, -
NRaC(=0)ORb, - NRaSO;Rb, -C(=0)Ra, -C(=0)ORa, -C(=O)NRaRb, -OC(=0)NRaRb, -ORa,
-SRa, -SORa, - S(=0):Ra, -OS(=0)Ra u -S(=0),0Ra. Ra u Rb B 1aHHOM KOHTEKCTE€ MOTYT
ObITb OMMHAKOBBIMHU WJIM PA3JUUHBIMHU U, HE3aBUCHMO, MPEACTABIAIOT COOOH BOXOPO, TaJIOreH,

TUAPOKCUIL, aJIKWJI, QAJIKOKCHU, aJIKWJl, aMHHO, aJKWJIAMUHO, AHAJKHIIAMHHO, Kap6ou1/n<m/1n,
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KapOOLMKJIOAJIKWI,  TeTePOKAPOOLMKIHI,  TeTEePOKAPOOLUKIIOATKUI,  apwil,  ApYUIANIKUJ,
reTepoapul, reTepoapHIaTKII.

TepmuH «HeoOsi3aTeIbHO 3aMELICHHBIN» B JAHHOM KOHTEKCTE O3HAuYaeT, YTO 3aMelleHHe
JOTOJHUTEIBHOW TPYIION SBISIETCS HEOOS3aTeNbHBIM M, CJIEJOBATEIbHO, YKAa3aHHBIH aTOM
MOXKET ObITb He3aMeIeHHbIM. TakuM o0pa3oM, C TOMOIIBI0 TEPMHHA «HEOOs3aTeNIbHO
3aMEIEeHHbIH» HACTOSIIee ONHCAHHE BKJIIOYAET INPUMEPbI, B KOTOPBIX YKa3aHHAs TpyIna
SIBJIICTCSI 3aMEIEHHOM, M IPUMEPBI, B KOTOPBIX OHA HE SIBJIIETCS 3aMEIeHHOM.

[Tpumepsl  TPOJEKAPCTB,  KOTOPbIE  MOKHO  HCIIONB30BaTh Ui YJIy4IIEHHs
OMOIOCTYIMHOCTH, BKJIFOUAIOT CIIOKHBIE S(PHUPBI, HEOOS3aTENIbHO 3aMEIIEHHbIE CIOKHBIE 3(UPBI,
pa3BeTBIICHHbIE CJIOXKHbIE A(QUPBL, HEOOS3aTENIbHO 3aMELICHHbIE pPA3BETBIICHHbIE CIIOXKHbIE
5¢upbl, kapOOHATHI, HEOOs3aTEBHO 3aMELICHHbIe KapOOHaThl, KapOamaTel, HEOOS3aTebHO
3aMelleHHble KapOaMarbl, CIOKHbIE THO3(GUPBL, HEOOs3aTeIbHO 3aMEeLIeHHbIE CIIOKHbBIE
THO3(UPBI, PA3BETBICHHBIE CIOXKHBIE THOIPHUPHI, HEOOS3aTEIBHO 3aMEIEHHbIE PA3BETBICHHBIC
CIIOKHBIE THO3(HPBL, THOKapOOHATHI, HEOOsI3aTeIbHO 3aMEIeHHbIE THOKapOOHAThL, S-
THOKapOOHAT, HEOOs3aTeIbHO 3aMEUICHHBIA S-THOKapOOHAT, NUTUOKApOOHATHI, HEOOS3aTebHO

3aMeleHHbIe TUTHOKAapOOHATHI, THOKapOaMmaThl, HEOOs3aTeNIbHO 3aMelIeHHbIe THOKapOaMaThl,

OKCHMETOKCHKapOOHMIL, HeoO0s13aTeIbHO 3aMelIeHHbII OKCHMETOKCUKapOOHMU,
OKCUMETOKCHTHUOKApPOOHWJ,  HEOOsI3aTeNIbHO  3aMELIEHHBbII  OKCHMMETOKCUTHOKapOOHMI,
OKCUMETHUIIKapOOHUII, HeoO0s13aTebHO 3aMeIIeHHbIN OKCUMETHIIKApOOHUI,

OKCHMETHITHOKApPOOHWIJI, HEeOoOs3aTeNbHO 3aMELIeHHbII OKCUMETWITHOKAPOOHWI, CIIOXKHBIE
3¢upbl L-aMHHOKUCIIOT, clokHbIe 3¢Upbl D-aMUHOKHUCIIOT, CIOKHBIE 3PPl N-3aMeIieHHbIX |-
aAMHMHOKHCIIOT, cioxkHble 3¢upel N, N-gusamenieHHbIX L-aMHUHOKHCIOT, cioxHble 3pupbl N-
3aMeIleHHbIX D-aMuHOKHCHOT, cioxHble 3¢upbl N, N-gusamenieHHbIX D-amMHHOKHCIHOT,
cynb(eHm1, HeoOs3aTebHO 3aMeIleHHbINH CyabQeHUI, UMUAAT, HeoOs3aTebHO 3aMeleHHbIN
UMUZAT, TUAPA30HAT, HEOOSA3aTeNIbHO 3aMEIeHHbIH T'HIPa30HAT, OKCHMHJ, HeOOs3aTelbHO
3aMEIICHHbIH OKCHUMWJI, WMHUAMHWI, HeOOs3aTeIbHO 3aMEIIEHHbIH WMHUIMHWI, WMHIW,
HeoOs3aTeIbHO  3aMEIICHHBbI UMHIWI, aMHHaJdb, HEOOs3aTejbHO 3aMELICHHbIH aMHHAJb,
reMHaMHHAJb, HEOOS3aTeNIbHO 3aMEIIEHHbII TreMHaMUHAb, aleTallb, HeoOs3aTesIbHO
3aMEIIeHHbIH  aleTajlb, TeMUaleTalib, HeoOs3aTeNIbHO  3aMELIeHHBI  I'eMHaleTalb,
KapOOHUMUIAT, HEOOsI3aTeIbHO 3aMEeIeHHbIH KapOOHUMUAAT, THOKAPOOHUMUIAT, HEOOS3aTEIbHO
3aMeleHHbI THOKAPOOHUMUNIAT, KapOOHUMUINII, HEOOA3aTEIbHO 3aMEIEHHbI KapOOHUMUITII,
kKapOaMuMUIaT, HeoOs3aTeIbHO 3aMEIEeHHbIH KapOaMUMUAAT, KapOaMUMHIUI, HEeoOs3aTeIbHO
3aMeIIeHHbIH KapOaMUMHINI, THOALETAb, HEOOs3aTeIbHO 3aMEIEeHHbIH THOALETAb, S-alnil-
2-THOATHIL, Heo0s13aTeIbHO 3aMeIIeHHbINA S-arun-2-THO3THI, CJIO’KHBIE ouc-
(aumnmokcuOeH3m )3 UpHI, HEeoOs13aTeIbHO 3aMeleHHbIe CJIO’KHBIE ouc-
(aumnmokcuOeH3m )3 Uphl, CIOXKHBIE (AUIOKCUOSH3UI)I(UPBL, HEOOS3aTETPHO 3aMEIleHHbIE
CJIOJKHBIE (ALMIIOKCHOEH3MI)3(upsl U cIokHbIe BAB-3¢dupsL

CoeanHenust

B HexkoTOpbIXx BapuaHTax BOIUIOLIEHUS HACTOALIEE M300peTeHHe OTHOCUTCS K

coenuHeHuro Popmyisi 1,
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R0 OR?

®opmyaa I

WK ero (papMarieBTUIeCKON WK (PU3UOJOTHYECKON COMH, rae

X npencrasisier coboit CHy, CHCH3, C(CHj3),, CHF, CF, unu CDy;

Y npencragisier coboii N unu CR’;

Z npencrasnsiet codoit N umu CR”;

R’ mpencrapnsier co0oli BOOOPON, NEUTEPHId, rajioreH, TUAPOKCUJ, AMHUHO, THOJI, aJIKHII,
AJIKEHWI, AaJIKUHWI, apwi, TeTepoapwii, KapOOLMKIWI, TeTepPOKApOOLUKIIMI, LHUKIOAIKHII,
TeTEePOLMKIIIIT WM KapOoHmi, mnpuueM R’ Heobs3aTenpHO 3aMelleH ONHMM WiIH Oolee
OAWHAKOBBIMHA WUJIN PA3JIMYHbIMU RIO;

R” mpencrasisier coboit BOIOpoOn, AeUTEpHii, rajoreH, ruAPOKCIII, AMHHO, THOJ, aJIKHII,
AJIKEHWI, AaJKUHWI, apwl, TeTepoapwii, KapOOLMKINI, TeTePOKApOOLMKINI, LHUKIOAJIKHII,
TeTEePOLIUKIIIII, THIPOKCUJI, THOJ WM KapOOHWJ, mnpudeM R’ HeoOs3arebHO 3aMelleH OTHUM
1y Gosee OMMHAKOBBIMU UM pasandHbivMu R17;

R!, R? R’ u R’ kaxnblii, He3aBUCUMO, BHIOpaHb! u3 H,
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CJIOJKHBIX 3(1)1/1pOB, HeoOsI3aTeNbHO ~ 3aMEIIEHHBIX  PAa3BETBJICHHBIX CJIOXHBIX  S(HUPOB,

, HeoOs13aTEIbHO 3aMeIleHHbIX

HeoOs3aTeNbHO  3aMELICHHBIX  KapOOHATOB, HEOOs3aTesNbHO 3aMEILIeHHBbIX —KapOamaros,
HeoOs3aTeIbHO  3aMENIEHHBIX  CJOKHBIX ~ THO3()UPOB,  HEOOS3aTeNbHO  3aMEIIEHHBIX
Pa3BETBICHHBIX  CJIOXKHBIX THOA(HUPOB, HEOOA3aTENIbHO 3aMEINEHHbIX THOKapOOHATOB,
Heo0s13aTeNIbHO 3aMELIEHHOTO S-THOKapOOHAaTa, Heo0s3aTeIbHO 3aMeIeHHbIX TUTHOKAPOOHATOB,
Heo0s13aTeNIbHO 3aMEeLIeHHbIX THOKapOaMaroB, HeoOs13aTeIbHO 3aMEIIeHHOTO
OKCHUMETOKCHKapOOHMIIa, HeoOs13aTeIbHO 3aMEIIeHHOTO OKCHMETOKCHTHOKapOOHMIIA,
HEeOoOs3aTeNIbHO ~ 3aMEINEHHOTO  OKCHMETWJIKApOOHHMJA,  HEeOoOs3aTeNbHO  3aMEIEeHHOTrO
OKCUMETHITHOKApOOHMNA, CJIOKHBIX 3¢upoB L-aMuHOKHCIOT, CHOXHBIX 3¢upoB D-
AMHMHOKHCJIOT, CJIOXKHBIX 3(upoB N-3aMelleHHbIX L-aMHHOKHCIOT, CIOXHBIX 3¢pupoB N, N-
IM3aMEIIEHHbIX L-aMUHOKHUCIIOT, CIOKHBIX 3(pUpoB N-3aMeIeHHbIX D-aMUHOKUCIIOT, CIOKHBIX
s¢pupoB N, N-muzamerneHHbIX D-aMHHOKHCIIOT, HeoOs3aTeIbHO 3aMEIEHHOIO CyjbdeHua,
HeoOs3aTeNbHO  3aMELICHHOTO  HMMHJATa, HeoOs3aTeNbHO  3aMELIeHHOrO  THAPa30HaTa,
HeoOsI3aTeNbHO  3aMELIEHHOr0  OKCUMMJIA, HEeoOs3aTeNbHO  3aMEIEHHOTO0  MMHUIWHHIIA,

He00s13aTeNIbHO 3aMCIICHHOTO MU ANIIA, HEOO0s3aTeNIbHO 3aMCIICHHOIrO aMuHaJIs, HE00s13aTeIbHO
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3aMEIIEHHOTO0 TeMHaMHHAJsl, HeoOs3aTeNibHO  3aMEIIEHHOro — aneTans, HeoOs3aTelbHO
3aMEIIEHHOr0 TeMHualeTalss, HeoOs3aTebHO 3aMEIIeHHOro KapOOoHUMHAaTa, HeoOs3aTebHO
3aMEIIEHHOr0  THOKapOOHUMUIATa,  HEOOs3aTeNIbHO  3aMEIIEHHOro  KapOOHMMHIWIIA,
HeoO0s13aTeNIbHO 3aMEIIeHHOro kapbaMuMuaara, HeoOs3areIbHO 3aMEIeHHOro KapOaMIUMUINIIa,
Heo0s13aTeIbHO 3aMEIEHHOTO THOALeTalls, HeoOs3aTeIbHO 3aMEIEHHOTO S-alui-2-THOSTHUIIA,
HeOoOs3aTeNIbHO  3aMEIEHHBIX  CJIOXKHBIX  Ouc-(alyioKcuOeH3m )3(UpoB,  HEoOsI3aTeIbHO
3aMEIIEHHBIX CIOKHBIX (AIMIOKCHOeH3HT)2GupoB U ciokHbIX BAB-3¢upos, npuyem R!, R% R?

1 R® HeoOs13aTeIbHO 3aMelleHbl OHUM UM GoNee ONMHAKOBLIMH WIH pa3nuuHbivu R17;

Y! npencrasnser co6oii O unu S;

Y? npencrasnser coboit OH unu BH;M™,

R® npencrapnser coboii BOMOPOX, aJKMN, aNKEHWJ, AaJKHHUI, KapOOLMKIWI,
reTepoKapOOLMKIIIII, apHJI, TeTEePOAPHJI, T€TEPOLIMKIINI, LUKJIOAIKII, LIUKIOAJKEHUII, AJIKOKCH,
KapOOLIMKIIOKCH, TreTepOKapOOLIMKIOKCH, AapWJIOKCH, TIeTepPOApPHIIOKCH, TeTEePOLIMKIIOKCH,
[MKJIOAIKOKCH,  IMKJIOAIKEHOKCH,  alIKWJIaMUHO,  (aJIKW)2aMHHO,  KapOOIMKJIaAMUHO,
reTepoKapOOIMKIAMUHO, apUIAMUHO, TeTePOapUIaMHUHO, TeTEPOIHKIAMUHO, I[HKJIOAIKAMUHO,
[MKJIOAIKEHAMHHO,  QJKUITHO,  KapOOLMKIUITHO,  TeTepOKapOOLMKIUITHO,  apHIITHO,
TeTepOapUIITHO, TETEPOLMKIIMITHO, LHKIOAIKHITHO, LUKIOAJIKSHUITHO, aJUICHWI, LHAHO WJIH
JIMIIU A, ITpUY4EM R6 Heo6$[3aTeano 3aMElIeH OAHUM UJIU 60.]'[66 OAWHAKOBBIMU WJIU PA3JIMYHBIMU
RY:

R’ NpeACTaBIsieT COOOM AEeUTepHil, TMIPOKCH, a3UI0, THUOJ, aMHHO, LIMAHO, TaJIOTeH,
QNKWJI, QJKEHWI, aJKUHWI, KapOOLMKJIWI, TIeTepOoKapOOLMKINI, apwi, TeTepoapul,
TeTePOLMKIINII, [UKIOANKII, [IUKJIOAJIKEHIJI, aJKOKCH, KapOOLIMKIIOKCH, reTepoKapOOLIMKIIOKCH,
APWIIOKCH, TeTEPOAPHUIIOKCH, T'€TEPOLIUKIOKCH, IHUKJIOAIKOKCH, LUKJIOAJKEHOKCH, AJKUJIAMHHO,
(anxmT)2aMMHO, KapOOLMKIAMHHO, TIeTepOKapOOLMKIAMHHO, apWJIAMHUHO, TeTepOapHIaMHHO,
reTCPOLUUKIaMUHO, MUKJIOAJIKAMHHO, HNUKJIOAJKEHAMUHO, AJIKUJITHO, Kap6OL[I/IK.III/I.IITI/IO,
reTEPOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHKIOAIKHITHO,
LMKJIOANIKEHUIITHO, aJUTEHWN, CyabQUHWI, CynbdhaMous, CynbQOHWI, UKL, HUTPO WJIH
kapOoHun, mpudeM R’ HeoOA3aTeNbHO 3aMelleH ONHHM MM 0ojee ONMHAKOBBIMH MM
pasnuanbivu R1Y;

R® npencrasnster coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTeH,
QNKWJI, QJKEHWI, aJKUHWI, KapOOLMKJIWI, TIeTepOKapOOLMKINI, apui, T[eTepoapul,
TeTePOLMKIINII, LUKIOANKII, [UKJIOAJKEHII, aJKOKCH, KapOOLMKIOKCH, reTepOoKapOOLIUKIOKCH,
APWIIOKCH, TeTEePOAPHIIOKCH, T€TEPOLIMKIIOKCH, LIHUKJIOAIKOKCH, LIUKJIOAJKEHOKCH, aJKHUJIAMHHO,
(ankmn)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepPOaPHIAMUHO,
rETCPOLUKIIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUIITHO, Kap6OL[I/IKJ'II/IJ'ITI/IO,
reTepOKapOOIMKIUITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAIKUITHO,
LUKJIOAIKEHUIITHO, aJUTeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JUMUL, HUTPO WJIH
kapOoHun, npudeM R® HeoOs3aTenbHO 3aMelleH ONHMM WM 0OoOjee ONMHAKOBBIMM MJIH

pasnanbivu R
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R’ npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
aNKWJI, QJKeHWI, aJKUHWI, KapOOLMKJIWI, TeTepOKapOOLMKINI, apw, TreTepoapul,
reTePOLIMKIIIII, LUKJIOAJTKUI, [UKJIOAJKSHHIII, aJIKOKCH, KapOOLIUKIIOKCH, reTepOKapOOLIMKIIOKCH,
ApPWIOKCH, TeTePOAPHIIOKCH, T'€TEePOLMKIIOKCH, LIUKJIOAJKOKCH, HUKJIOAJIKEHOKCH, aJKUJIAMUHO,
(anmkmin)aMUHO, KapOOLMKJIAMHUHO, TeTepOKapOOLMKIAMUHO, apUIAMHHO, Te€TepOapHIaMUHO,
TeTEePOLMKIAMHUHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIIHITHO,
reTepOKapOOMKIMITHO, APWITHO, TE€TEPOAPUITHO, TETePOLUKIIMITHO, LUKIOAJKUITHO,
LUKJIOAJIKEHUJITHO, aJUIGHWI, CyJabQUHWI, CyibhamMons, CynbGOHWUI, JUMUA, HUTPO WM
kapOoHmn, mpudeM R’ HeoOs3aTenbHO 3aMelleH ONHMM MM 0ojee ONMHAKOBBIMH HIIH
paznuanbivu R1Y;

R’, R® u R’ moryr 00pa3oBbIBaTL KONBLO C (-aTOMOM YTIEPOAa, K KOTOPOMY OHH
MPUCOETMHEHBI, U C AMUHOTPYIIOH, MPUCOSIUHEHHON K (i-aTOMY YIJIepona,;

R® u R’ moryr 0OpasoBbIBaTH KONBIO C O-aTOMOM YIIEPOAa, K KOTOPOMY OHH
MPUCOETHHEHBI,

R!° npencrasnsier coboii meifrepuii, THAPOKCH, a3UAO0, TUOJ, AMMHO, LMAHO, TaJOTEH,
aNKWI, AaJKeHWI, aJKUHWI, KapOOLMKJIWI, TeTepOKapOOLMKINI, apwii, TreTepoapul,
TeTEePOLIMKIIII, LUKJIOAJKHJI, [UKJIOAJKSHHI, AJIKOKCH, KapOOLIUKIIOKCH, reTepOKapOOLIMKIIOKCH,
APWIOKCH, TeTePOAPUIIOKCH, T€TEPOLUKIIOKCH, LIUKJIOANIKOKCH, UKJIOAJKEHOKCH, aJKUJIAMUHO,
(ankmn)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepOaPHIIAMUHO,
reTepPOLMKIAMUHO, LHKJIOAJKAMHUHO, IUKJOAJKEHAMHUHO, aJKUITHO, KapOOIUKIMITHO,
reTepoKapOOUKIIMIITHO, APHJITHO, TETepPOaAPIIITHO, TEeTePOLMKIUITHO, MHUKJIOAJIKUITHO,
LUKJIOAJIKEHWITHO, AJUIGHWI, Cyab(pUHWI, CynbpamMonn, Cynb(GOHWUI, JUMUA, HUTPO WIH
kapbonun, npudeM R!® Heobs3aTenbHO 3aMelieH OOHUM WM Oonee OJMHAKOBBIMH MJIH
pazmuunbiMu R

R NPENICTaBIIIeT COOOW AeHTepuii, THAPOKCH, a3UA0, THOJ, aMHHO, IIHAHO, TajioreH,
aNKWI, AaNKeHWI, aJKUHWI, KapOOLMKJIMI, TIeTepOKapOOLMKINI, apwil, TreTepoapul,
TeTEePOLIMKIIII, LUKIOAJKUJI, [UKJIOAJKEHIII, aJIKOKCH, KapOOLUKIIOKCH, reTepOKapOOLIMKIOKCH,
APUJIOKCH, TeTePOAPUIIOKCH, T€TEPOLIMKIIOKCH, LIUKJIOANKOKCH, LHMKJIOAJKEHOKCH, aJKUJIAMUHO,
(ankuin)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepOaPHIIAMUHO,
TeTepPOLMKIAMUHO,  [HMKJIOAJKAMUHO, IUKJOAJKEHAMUHO, aJKUITHO, KapOOIUKIHITHO,
reTepoKapOOIUKIIITHO, APWJITHO, TeTePOAPIIITUO, TeTePOLMKIUITHO, [UKJIOAJTKUITHO,
[UKJIOAJIKEHUJITHO, aJUIeHW1, CyabQUHWI, CyibdhamMoni, Cynb(GOHWUI, JUMUA, HUTPO WIH
KapOOHWIT; U

murin npexacraensier cobodt Ci1-Cz Beictmii  ankwn, Ci1-Cz2 BBICIIHN  aJIKOKCH,
MOJIM3TUJICHIVIMKONIb WIW apuJj, 3aMEIIECHHbIN aJKUJIbHOW TPYIIION, WU JIMOUJ, ONHCAHHBIA B
HACTOSIIIIEM JIOKYMEHTE.

B HexoTOpBIX BapuaHTaX BOIUIOLICHHUS JIMIINA TPENCTABIAET COOOH JKUPHBIA CHHPT,
JKUPHBIN aMUH WJTU SKUPHBIA THOJI, TIOJTYYEHHBINH U3 HE3aMEHUMBIX W/MUJIM 3aMEHUMbBIX JKHPHBIX
KUCJIOT.

B HEKOTOPBIX BapHAHTAX BOILJIOLICHUSA JIMIIUA MNPCACTABIISACT coboit HGH&CBIH.[CHHI)IFI,
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MOJIMHEHACBILIEHHBIN, OMEra-HEHACBIIEHHbIN I OMEra-MoOJUHEHACHIILEHHbIN KUPHBIA CIHPT,
JKUPHBIN aMUH WJTU SKUPHBIA THOJI, TIOJTYYSHHBIN M3 HE3aMEHUMBIX W/ 3aMEHUMbBIX JKHPHBIX
KHCJIOT.

B HexoTOpBIX BapuaHTax BOIUIOLICHUS JIMIINA TPENCTAaBIseT COOOH JKUPHBIA CHHPT,
JKUPHBIM aMHUH WIM SKUPHBIA THOJ, TMOJIyYEHHBIM U3 HE3aMEHHUMBIX U 3aMEHHMBIX >KHPHBIX
KHCJIOT, B KOTOPBIX OIHO WJIH OOJiee YIEePONHbIX 3BEHbEB 3aMEIIEeHbI KHCIOPOIOM, a30TOM HJIH
CEpOH.

B HekoTOphIX BapuaHTax BOIUIOILIEHMsS JIUIHA MPENCTABIsET COOOW HEHACHIIIEHHBIN,
MOJIMHEHACBILIEHHbIN, OMEra-HeHAChILEHHbIN W1 OMEra-noJUHEHACHIIIEHHbIN KUPHBIN CIHPT,
JKUPHBIN aMUH WJTU SKUPHBIA THOJI, TIOJYYEHHbIH W3 HE3aMEHUMBIX W/MUJIM 3aMEHUMbBIX JKHPHBIX
KUCJIOT, B KOTOPBIX OHO WUJIU OOJiee YIIEPOMHBIX 3BEHbEB 3aMeIEHbl KHUCIOPOIOM, a30TOM UJIH
Cepoil.

B HekoTOpBIX BapuaHTaX BOIUIOLICHHUS JIMIWA TPENCTABISAET COOOH JKUPHBIA CIHPT,
JKUPHBIN aMUH WJTU SKUPHBIA THOJI, TIOJYYEHHBIN U3 HE3aMEHUMBIX W/MJIM 3aMEHUMbBIX JKHPHBIX
KUCJIOT, KOTOPBIN SIBJISIETCS] HEOOS3aTETbHO 3aMEIEHHBIM.

B HekoTOphIX BapuaHTax BOIUIOLICHHS JIUIH MPENCTaBIsieT COOOW HEHACHIIICHHBIH,
MOJIMHEHACBILIEHHBIN, OMEra-HEHACBIIIEHHbIN I OMEra-MoJUHEHACHIILEHHbIN KUPHBIA CIHPT,
JKUPHBIN aMUH WJTU SKUPHBIA THOJI, TIOJTYYSHHBINH U3 HE3aMEHUMBIX W/MJIM 3aMEHUMbBIX JKHPHBIX
KUCJIOT, KOTOPBIH SIBJISIETCS] HEOOS3aTeIbHO 3aMEIEHHBIM.

B HexoTOpBIX BapuaHTaxX BOIUIOLICHHUS JIMIINA TPENCTAaBIsAET COOOH JKUPHBIA CHHPT,
JKUPHBIN aMUH WJTU SKUPHBIA THOJI, TIOJYYEHHBIH M3 HE3aMEHUMBIX W/MJIM 3aMEHHMbBIX SKHPHBIX
KUCJIOT, B KOTOPBIX OHO WUJIU OO0Jiee YIIEPOOHBIX 3BEHbEB 3aMELIEHbl KHCIOPOIOM, a30TOM WJIH
Cepoii, M KOTOPBIi SIBJIIETCS] HEOOSA3aTEIbHO 3aMEIIEHHBIM.

B HexoTOphIX BapHaHTax BOILUIOLICHUS JIMITUA MPEACTaBIsieT COOOM HEHACHIIEHHBIMH,
MOJINHEHACBHIIICHHBIN, OMEra-HeHACBILIEHHBIN WX OMera-noJuHEHACHIIEHHbINH KUPHBIA CIHPT,
JKUPHBI aMUH WJTH SKUPHBIA THOJI, TIOJYYEHHbIH W3 HE3aMEHUMBbIX W/UJIM 3aMEHUMbBIX JKHPHBIX
KUCJIOT, B KOTOPBIX OIHO WUJIU OOJiee YIIEPOIHBIX 3BEHbEB 3aMeIeHbl KHUCIOPOIOM, a30TOM HJIH
CEepOii, M KOTOPBIH TAKKE SIBJISIETCS] HEOOSI3aTeIbHO 3aMelleHHbIMU

B HEKOTOPBIX BapUaHTax BOILIOIIEHUSI JIMITH]T MPEACTABIISAECT coboii
reKCaeLMIOKCUTTPOTIIIIL.

B  HekoTOpBIX  BapuaHTaxX  BOIUIOIIEHUS  JIMMHMJI  NpeAcTaBilsier  cobod  2-
AMUHOTEKCaAe IUTIOKCUTIPOITUIL.

B HekoTOpBIX BapHaHTaX BOILIOIIEHUS JIUMUA MPENCTABISIET COO0H 2-aMUHOAPaX U

B  HekoTOpBIX  BapuaHTaxX  BOIUIOIIEHUS  JIUMH  HpeAcTaBiusier cobod  2-
OEH3MIIOKCUTEKCAIETIHIIOKCHUITP OTTHIT.

B HekoTOpBIX BapWaHTaX BOIUIOIICHUS JIUMUI MPEACTABISET COOOM JIaypui, MHUPUCTHII,
MAJIBMHUTUJI, CTEAPUJI, APaXUINJI, OSTEHIIT UJIH JIUTHOLIEPUJT.

B HekoTOpbIX BapuaHTaX BOIUIOIIEHHS JIUIMUZ IPEACTaBIsieT coOoW cuHrommumua

bopmybl:
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e
R!? counronumuna npencrasuser coboii Bogopon, ankuia, C(=0)R!S, C(=0)OR' um
C(=O)NHRS:

RY  chunronunuma npencrasaser coboit  Bomoponm, ¢rop, OR!®,  OC(=O)R'S,
OC(=0)OR'® umu OC(=0)NHR '6:

R cdunronunumaa npencrasiaser coboil HACHINEHHYIO MITH HEHACHIIEHHYIO aJIKHILHYIO
LeTb, COIAEepIKaIlyr OT Ooyiee 6 MO MeHee 22 aTOMOB yIiiepoAa, HeoOs3aTeNIbHO 3aMELICHHYIO

OfHUM min OoJiee rajJoreHaMu MM THAPOKCH, WIN CTPYKTYpPY clenyromen GpopMysr:

CHE_{CHZ],‘:"P\\";H CHE_{CHE];"%"HH"
N o CFR(CFIIn(CHy) \}a CHacCHz)u\}l&
CFa{CFoln{CHaly™ ™+ CFa{CFoln{CHal =" R 4 RY5

2 3
e n paseH oT 8 10 14, unu oT MeHee Win POBHO 8 10 MeHee uiu poBHO 14, 0 paseH oT 9
10 15, niaum oT MeHee uinu pOBHO 9 10 MEHee Wi POBHO 15, cymma m u n pasHa ot 8 10 14, niun
OT MEHEee WIM POBHO 8 10 MeHee Wi POBHO 14, cymMma m u 0 paBHa OT 9 10 15, unu or meHee
WIM POBHO 9 10 MeHee Win POBHO 15; uinun

IO IS

Ha{CH)q CHa{CHz),

CH3(CH_),
CFB CF2 CH2 CFE CFZ {Cszn R15
CFS(CFz)m{CHzJom
R‘15 .

3 2

rae n paseH oT 4 1o 10, unu ot MeHee wiu poBHO 4 10 MeHee unu posHO 10, 0 paBeH OT 5

10 11, nunm ot MeHee UM POBHO 5 10 MeHee uiH poBHO 11, cymma m u n pasHa ot 4 1o 10, unu
OT MEHee WIH POBHO 4 10 MeHee uiu poBHO 10, u cymma m u o pasHa oT 5 10 11, unu ot menee

WM POBHO 5 10 MeHee Win poBHO 11; nnn

o

CH3{CH;): U CFaCFa){CHa)y
CF;{C Fg],.,.,{C Hz}lr\‘@rﬁr_
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IIe n paBeH OT 6 10 12, uiu n paBeH OT MEHee WM POBHO 6 1O MEHEe WU POBHO 12,
CyMMa m ¥ n paBHa OT 6 10 12, unu n paBeH OT MEHee WK POBHO 6 10 MEHEee WU POBHO 12;

RY cunromununa mnpencrasnser coboii OR'®, OC(=0)R'®, OC(=0)OR'® umm
OC(=0)NHR'S;

RS cunronununa npencrasiaser coboif BOAOPOA, LUAHO, aNKMI, aNKEHWJ, aJKUHMI,
KapOOILMKIIWI, TeTepoKapOOLMKIIMII,  apwi, TeTepoapuy, TIeTePOLUKIII,  LHUKIOAJIKUI,
LIMKJIOAJIKEHIJI, AJIKOKCH, KapOOLMKIIOKCH, IreTepOoKapOOLMKIOKCH, aPHIOKCH, FeTepOaPHIIOKCH,
reTePOLMKIIOKCH, LIUKJIOAJIKOKCH, LIUKJIOAJKEHOKCH, ATKUJIAMUHO, (anmku)2aMHHO,
KapOOLIMKIIAMUHO, TeTepPOKapOOLMKIAMUHO, apUIAMUHO, T€TePOAPHIIAMIHO, T€TEPOLMKIAMIHO,
LMKJIOAIKAMUHO, IMKJIOAJKEHAMHUHO, AJKHJITHO, KapOOLMKJIMITHO, TreTepOKapOOLUKIHITHO,
aApPWITHO, FETEPOAPWITHO, FETEPOLUKIMITHO, HUKJIOANKUITHO, UKIOAIKEHWITHO, AJIJIEHUI WU
manug;, npudeM R'® HeoGs3aTenbHO 3aMeleH OMHUM UK 60Jee OMUHAKOBBIMU UM Pa3IMUHBIMU
RY: u

RY C(UHTONUITUAA TIPEACTABNISIET COOOW JeWTepwii, TMAPOKCH, a3uA0, THOJ, aMHHO,
[IMaHO, TaJIOT€H, AQJKWI, AJKeHWJ, AQJKUHWI, KapOOLMKIWI, TIeTepOKapOOIMKINI, apHi,
TeTepOapwJ, TEeTEePOLUKINI, LUKJIOAJKHWJ, LUKJIOAJIKEHWI, aJKOKCH, KapOOLMKIIOKCH,
reTepOKapOOIMKIIOKCH,  APUJIOKCH, TE€TEPOAPUIOKCH,  TEeTEPOLMKIOKCH,  I[UKJIOAJIKOKCH,
LIMKJIOAJIKEHOKCH, aJIKMJIAMHHO, (QJIKHJI)2aMHUHO, KapOOLMKJIAMHHO, Te€TepOKapOOIMKIAMUHO,
apWIAMHHO, T€TEePOAPUIIAMUHO, TEeTePOLUKIAMHUHO, LUKIOAJIKAMUHO, LUKJIOAJKEHAMUHO,
AJKUJITHO, KapOOLIMKIIUIITHO, reTepoKapOOLUKIMITHO, apUIITHO, reTepOoapuiITHoO,
TeTEPOLMKIIMIITHO, [HUKJIOAIKUITHO, LHUKJIOAJKEHUITHO, AJJICHWUN, CYIb(QUHWI, Cyib(amomn,
CyNb(OHUIL, JUITUA, HUTPO WIH KapOOHHUII.

B HekoTOpbIX BapuaHTax BoruomeHus R'? chunromunupma mpencrasnser coboii H,
METWJI, JTWI, nponui, H-OyTwn, wusomnponwi, 2-Oytwi, l-sTunmmpomnun, 1-mpornmnGyTtw,
LIMKJIONP OTNJI, LIUKJIOOY THII, IMKJIONEHTII, LIUKJIOTeKCIIT, OSH3WIT MITH (DeHUIT.

B HeKOTOpBIX BapHaHTax BOILIOLICHUs CUHTOIHUITH MPEACTABIAET COO0H chuHrommumua

bopmyJbL:
R13 R12
RM
HNFJ-H
rae

R cunronunuaa npencrasnser coboii Bomopon, ruapokcu, ¢prop, OR'®, OC(=0)R'®,
OC(=0)OR'® unu OC(=0)NHR'¢;

R" cunronunuaa npencrasnser coboii Bomopon, ruapokck, ¢prop, OR', OC(=0)R'®,
OC(=0)OR'® unu OC(=0)NHR'¢;

R cdunronunumaa npeacrasiaser coboil HACHILEHHYO MM HEHACHIEHHYIO aJKHILHYIO
L[eTIb, COAEepPIKaIIy0 OT Ooyee 6 MO MeHee 22 aTOMOB yIiiepoaa, HeoOs3aTeNIbHO 3aMELISHHYIO

OIHUM K OOJiee raJIoreHaMu, MU CTPYKTYPY clienyromeii GopmMyssr:

CHS{CHZJ;”%‘“ CFS{CFz}m{CHz}n"}‘”

2 2
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e n paseH oT 8 10 14, unu OT MeHee uiu poBHO 8 A0 MEHee UM POBHO 14, cyMmma m U n
paBHa OT 8 10 14, unu OT MeHee WK POBHO 8 10 MEHee UK POBHO 14;

R!® cdunronunuaa npeacrtasiaser coboil BOOOPON, LUAHO, aNKWJ, ajJKEHUI, aJKUHUIL,
KapOOLWIKJIMJI, TeTepOKAapOOIMKIIMII, apwWi, TeTepoapi, TeTEePOLUKIWI,  LUKJIOAJTKUJ,
LMKJIOAJIKEHIJI, aJIKOKCH, KapOOLMKIOKCH, TeTepOKapOOILMKIOKCH, apUIOKCH, Te€TePOAPHIIOKCH,
TeTePOLIMKIIOKCH,  LHKJIOAJIKOKCH, LUKJIOAJIKEHOKCH, AJIKUJIAMIHO, (aymkuI)2aMHHO,
KapOOLIMKIIAMUHO, TeTepOKapOOMKIAMUHO, apUIAMUHO, TeTePOAPHIIAMIHO, TeTEPOLMKIAMUHO,
LUKJIOAJIKAMUHO, LHKJIOAJIKEHAMUHO, aJIKUJITHO, KapOOLMKJIMITHO, TeTepOKapOOILUKIHUITHO,
APUWITHO, FeTePOAPUIITHO, T€TEPOLIMKIIMITHO, UKIOATKUITHO, LIMKJIOATKEHUITHO, aJUTIEHUIT WU
manuz; npudeM RIS HeoGsi3aTenbHO 3aMereH ofHUM 1M 60J1ee ONMHAKOBBIMU MITH PA3IUYHBIME
R u

RY cUHTONMUITUAA TIPEACTABNISIET COOOUM HeWTepwii, TMAPOKCH, a3Ua0, THOJ, aMHHO,
[[MaHO, TaJIOTeH, AaJIKWI, AaJKeHWI, QJKUHII, KapOOUMKIWI, TeTepOKapOOLMKINIL, apul,
reTepoapuii, TETePOLUKIII, [HUKJIOAJIKWI, IUKJIOAJKEHWI, aJKOKCH, KapOOLMKIIOKCH,
reTepoKapOOIMKIIOKCH,  APWJIOKCH, TeTePOApUIOKCH, TE€TePOLIMKIIOKCH,  LHKJIOAJIKOKCH,
LUKJIOAJIKEHOKCH, AJIKUJIAMHUHO, (QJIKWII)aMHHO, KapOOLMKIAMUHO, TeTepOKapOOIMKIAMUHO,
ApPWIAMHHO, TeTepOAPUIAMHUHO, Te€TePOLUKIAMUHO, IUKJIOAJKAMUHO, I[HKJIOAJIKEHAMHHO,
AJIKHUJITHO, KapOOIUKITHIITHO, reTepoKapOOLUKIINITHO, ApUJITHO, reTepOaAPHIITHO,
TeTePOLIMKIIMIITHO, LUKJIOAJKIITHO, LUKJIOAJIKEHWITHO, AJUICHW, CYAb(UHWI, Cyib(hamoun,
Cyb()OHWII, JIUMHI, HUTPO, 3CTePIII, GOPMIJI, KapOOKCH, KapOaMOII, aMHUI0 HITH allull.

B HekoTOpBIX BapuaHTax BomjomeHus R'® cuuromunupa npencrasnser coGoit H,
METHJI, STWi, mpomwi, H-Oytwi, wsonpomwr, 2-Oytwun, 1-stunnpornwn, 1-nporunOyTu,
LUKJIOTPOTIUJI, LUKJIOOYTHII, IUKJIOTEHTHI, [IMKJIOTEKCHIT HITH OSH3HII.

[Monxonsitue CHUHDIUMMABI BKJIIOYAIOT, HO HE OrPAaHHUYUBAIOTCS WMH, CHUHTO3UH,
KepaMHU WIH CHUHTOMHENMH, WIH 2-aMHUHOAJIKHJI, HEOOs3aTeNbHO 3aMEINeHHbINH OIHUM I
Oonee 3aMeCTUTEINSIMU.

Jpyrue nomxonsiiue COHUHTONUIMUABI BKJIIOYAIOT, HO HE OrPAHUYUBAKOTCS WUMHU, 2-
AMUHOOKTaJeKaH-3,5- 1O, (28,385,5S)-2-amuHOOKTaNEKAH-3, 5-THOT, (2S,3R,5S5)-2-
aMHHOOKTaJeKaH-3,5-110JI, 2-(METHUJIAMUHO )OKTaJIeKaH-3, 5-THOT, (2S,3R,5S5)-2-
(MeTUIaMUHO)OKTaieKaH-3,5-nuon;,  2-(muMeTuinaMuHO)oKTanekan-3,5-muon,  (2R,3S,55)-2-
(muMeTHIaMHUHO JOKTaeKaH-3,5-quor;,  1-(mupponunuH-2-mn)rekcanekan-1,3-quor;  (1S,35)-1-
((S)-mupponunuH-2-un)rekcagekan-1,3-nquomr; 2-amuHo-11,11-gudropoxranexan-3,5-n1uomr;
(25,3S,5S)-2-amuno-11,11-mudropokranekan-3,S-auom, 11,11-mudrop-2-
(MeTmnamMuHO)OKTanekan-3,5-quon;,  (2S,3S,55)-11,11-nudTop-2-(MeTuIaMHHO )OKTaieKaH-3,5-
A0, N-((2S,385,55)-3,5-muruapoKkcHOKTaAeKaH-2 -1 )alleTaMH I, N-((2S,3S,55)-3,5-
OUTHAPOKCHUOKTAIEKaH-2-1JT)TAJIbMUTaAMU]I, 1-(1-aMHHOLMKJIOMPOTIHI )reKcaiekan-1,3-1uou;
(1S,3R)-1-(1-amMmuHOLMKIOIPONIIUT)reKcanekan-1,3-nuor, (1S,35)-1-(1-
AMUHOLIUKJIOTIPOMIT)reKkcanekan-1,3-a1uom;, 2-aMuHO-2-MeTuiokTanekan-3,5-nuon;, (3S,55)-2-
aMHUHO-2-MeTIWIOKTanekaH-3,5-auor; (3S,5R)-2-amuHo-2-MeTrnokranaekas-3,5-auor; (3S,55)-2-

MeTUJI-2-(METUIIAMHHO JOKTaIeKaH-3,5- 110, 2-aMUHO-5-TUAPOKCHU-2-METUIIOKTaACKaH-3-0H,
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(Z)-2-amMuHO-5-TUAPOKCH-2-METUIIOKTAIEKAaH-3 -OH-OKCUM,; (2S,3R,5R)-2-amun0-6,6-
nudTopokranekan-3,5-quon;, (2S,3S,5R)-2-amuno-6,6-nudropokranekan-3,5-quom;, (2S,3S,55)-
2-aMuHO-0,0-1u TOpOoKTanEKaH-3,5- 1O, (2S,3R,5S)-2-amun0-6,6-nud Topokranekas-3,5-
o, u (28S,3S,5S)-2-amuno-18,18,18-TpudTopokranexan-3,5-a10y, KOTOpbIE MOTYT OBITh

Heo0s3aTeIbHO 3aMeIeHbl OHIM WK O0Jiee 3aMeCTUTEIAMU.
B MITIOCTpaTUBHBIX BapuaHTax peanuzamuun Popmymsl I, R! mpencrasnser coboii

9 w9 o 9 0
HO—FI’% HO—I?—O—I?% HO—FI’—O—I?—O—I?%
BOZOPOA, OH* OH OH® OH OH OH®

B wiutroctparuBHbIX BapuaHTax peanuzaunu @opmynsl I, R’ ernpencrasisier 60 meTui,
¢Top, ruapokcuMeTHN, (TOpPMETIU, TUPTOPMETHN, TPUPTOPMETHI, TPUACHTEPOMETHI,
THOMETHJI, KApOOHOBYIO KHCJIOTY, (POPMIII, BHHUJI UJTH STHHUIL.

B WIIFOCTPaTHBHBIX BapuaHTax peanusanun ®opmyne: I, R mpeacrasnser coboit MeTun,
¢Top, ruppokcumeTHn, (GTOPMETIU, TUPTOPMETHN, TPUPTOPMETWI, TPUACHTEPOMETHI,
THOMETHJI, KapOOHOBYIO KHCIIOTY, (POPMIII, BHHHII MJTH STHHUIL.

B uIroCTpaTHBHBIX BapuaHTax peanusaiuu ®@opmynst I, R sensernpenct co6oii metui,
STHJI, TIPOTUJI, U30TPOTIHI, OyTHII, BTOP-OyTHII, TPET-OyTHJI, IEHTHII, BTOP-TIEHTUJI, TPET-TIEHTHUL,
HEONEHTWJ, 3-TIEHTWJ, TeKCHJI, TPEeT-TeKCHI, 4-CenTW, IMKJOMPONWI, LHUKJIOOYTHII,
LIMKJIOTICHTIII, [HUKJIOTeKCUI, (eHm, 2,6-nuMeTHi(peHnsI, U30MponoKcH, Tper-Oyrokeua, N-
nporuiaamMuHo, N-m3omponmnamuHo, N-tper-Oytmnamuuo, N, N-gumerunamuHo, N, N-
A3 TUIAMUHO WK N, N-ITUnponuiaMuHoO.

B WTIOCTpaTUBHHBIX BapuaHax peanusanuu ®@opmyssl I, R7 sensernpenct coboit meTw,
STHJI, IPOMUJI, U30MPOIHIL, OyTHII, BTOP-OyTHII, TPeT-OyTHII, IEHTHJI, BTOP-TIEHTHJI, TPET-IIeHTHII,
HEONEHTHJI, 3-TIeHTWJ, TeKCWJ, TPET-TeKCHI, 4-CeNTWj, UMKJIONPOIWI, IHMKJIOOyTHI,
LIMKJIONIEHTWII, LUKJIOTeKCH, (peHmn, 2,6-TuMeTHI(pEeHI, U30MPONOKCH, TpeT-OyTokeuna, N-
nponuiamMuio, N-uzonpornuigamuHo, N-tper-Oytunamubo, N, N-gumermnamuHo, N, N-
A TIIaMUHO Ui N, N-TunponunamuHo.

B uIIrOCTpaTHBHBIX BapuaHTax peanusaiuu ®@opmynst I, R® asnsernpenct coboii metu,
STHJI, TIPOTUJI, U3OTPOTIHIL, OyTHII, BTOP-OyTHII, TPET-OyTHJI, IEHTHII, BTOP-TIEHTUJI, TPET-TIEHTHUIL,
HEONEHTWJ, 3-TICHTWJ, TeKCHJI, TPEeT-TeKCHI, 4-CenTWI, IMKJOMPOIWI, LHUKJIOOYTHII,
LMKJIOTICHTIII, [HUKJIOTeKCUI, (eHm, 2,6-nuMeTHI(peHnsI, U30MPONOKCH, TpeT-Oyrokenua, N-
nponwiaMuHo, N-m3onpornuigamuHo, N-tper-Oytmnamuuo, N, N-gumermnamuHo, N, N-
au3TUIaMuHO Ui N, N-1unponunamuHo.

B uIrocTpaTHBHBIX BapuanTax peanusaiuu ®@opmynst I, R? npencrasnser coboii metu,
STHJI, TIPOTIUJI, U30TPOTIII, OyTHII, BTOP-OyTHII, TPET-OyTHJI, IEHTHII, BTOP-NIEHTUJI, TPET-TIEHTHUIL,
HEONEHTWJ, 3-TIEHTWJ, TeKCHJI, TPEeT-TeKCHI, 4-CenTWl, IMKJOMNPOIWI, LHUKJIOOYTHII,
LIUKJIOTICHTIII, LHUKJIOTeKCHI, (eHm, 2,6-nuMeTHi(peHnsI, U30MponoKcH, Tper-Oyrokena, N-
nporuiaamMuHo, N-m3omnponmnamuHo, N-tper-Oytmnamuuo, N, N-gumerunamuHo, N, N-
A3 TUIAMUHO WK N, N-TUnponuiaMuHoO.

B HexkoTOpbIX BapuaHTax BOIUIOLIEHUS HACTOslIEe H300peTeHHe OTHOCUTCS K
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coenunennro Popmyier 11,
0R5

/k

R0-X o\ O

R20 OR?

N:":

®opmyaa II

wiu ero gapMaleBTHYECKON WK PU3UOTOTHIECKON COJH, TIe

X npexacrasnsier codoit CHy, CHCH3, C(CHj3),, CHF, CF; unu CDy;

Y npencragisier coboii N unu CR’;

Z npencrasnsiet codoit N umu CR”;

R’ mpencraensier coboli aeiTepuii, rajJoreH, THIPOKCHII, AMHHO, THOJ, aJKUJI, aJKSHII,
ANKUHIIL, apwJi, TeTepoapuyi, KapOOIMKIUI, reTepOKapOOLMKIIHII, TUKIOAJTKUJ, TeTePOIHMKIMT
win kapOboHwy, npudeM R’ HeoOs3aTeNbHO 3aMelleH OOHUM Wi 0ojiee ONMHAKOBBIMU HJIH
pasnuanbivu R1Y;

R” mpencrasisier coboit BOIOpon, AeUTEpHii, rajoreH, ruAPOKCIII, AMHHO, THOJ, aJIKHII,
ANKeHWI, AJIKHHWJ, apWi, TeTepoapmi, KapOOLUKIIII, TeTepOKapOOIUKIIII, UKJIOATKHUI,
reTEePOLIMKIIIII, THIPOKCUJI, THOJ WM KapOOoHWJ, mnpudeM R’ HeoOs3arebHO 3aMeleH OTHHM
1y Gosee OMHAKOBBIMU UM pasandHbiMu R17;

R!, R? R’ u R’ kaxnblii, He3aBUCUMO, BHIOpaHb! u3 H,

0 0
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G H,N
H;N HzN 2 H;N
H5N Z 2 2 O
szﬁ
& j

HO HN OH

0 , HeoOs13aTeIbHO 3aMELIEHHBIX CJIOXKHBIX A(PHUPOB, HEOOA3aTETPHO 3aMEIIEHHBIX
Pa3BETBICHHBIX CJOKHBIX 3(HUPOB, HEOOS3aTENBHO 3aMELICHHbIX KapOOHATOB, HeOOs3aTebHO
3aMelIeHHbIX KapOamMaToB, HEOOS3aTebHO 3aMEIIeHHBIX CJIOKHBIX THO3()HUPOB, HeOOs3aTeIbHO
3aMEIIEHHBbIX  PAa3BETBJIICHHBIX  CJIOKHBIX  THOA(PUPOB, HEOOS3aTEIbHO  3aMELICHHBIX
THOKapOOHATOB, HEOOSI3aTeNIbHO 3aMEIIEHHOrO S-THOKapOOHaTa, HEeOOs3aTeNIbHO 3aMELIeHHBIX
OUTHOKapOOHATOB, HEOOsI3aTeIbHO 3aMEIEHHBIX THOKapOaMaToB, HEOOS3aTENIbHO 3aMEIEHHOTO
OKCHMETOKCHUKapOOHHMIIA, HEOOs13aTeIbHO 3aMELIEHHOTO OKCHMETOKCUTUOKAPOOHMIIA,
HEOOsI3aTeIbHO ~ 3aMEINEHHOTO  OKCUMETHJIKapOOHWIa,  HEeoOs3aTeNbHO  3aMEIEHHOTO
OKCUMETHJITHOKApOOHWNIA, CJOXKHBIX 3pupoB L-aMUHOKHCIIOT, CHOXHBIX 3¢upos D-
AMHHOKHCJIOT, CJIOXKHBIX 3(upoB N-3aMeleHHbIX L-aMUHOKHCIOT, CIOXHBIX 3¢pupoB N, N-
IM3aMeIIeHHbIX [-aMHHOKHUCIIOT, CIOXKHBIX 3G upoB N-3amerneHHbIX D-aMUHOKHCIIOT, CIOMKHBIX
s¢pupoB N, N-nuszamerneHHbIX D-aMHHOKHCIIOT, HEOOs3aTEIbHO 3aMENIEHHOTrO Cyib(eHnna,
HeOoOsI3aTeIbHO  3aMEIEHHOTO  MMHUAaTa, HeoOs3aTeNIbHO — 3aMEIIeHHOr0  THIpa30Hara,
HEOOSI3aTeNIbHO  3aMEIIEHHON0  OKCHMMJIA, HEOOs3aTeNbHO  3aMELIEHHOr0  HMMMIWHMUIIA,
HeoOs3aTeNIbHO 3aMEIIIEHHOTO UMHIIIIA, HEOOs3aTeIbHO 3aMEIEHHOIO aMHHAJISL, HEOOS3aTeIbHO
3aMEIIEHHOr0 T'eMHaMHHASL, HeoOs3aTebHO  3aMEIIEHHOrO  aleTalis, HeoOs3aTebHO

3aMEILIEHHOr0 TeMHualeTals, HeoOs3aTebHO 3aMEIIeHHOro KapOOHUMHAaTa, HeoOs3aTebHO
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3aMEIIEHHOT0  THOKapOOHMMHAATa,  HEOOsS3aTeNbHO  3aMEIIEHHOro  KapOOHMMUAWIIA,
HeoO0s13aTeNIbHO 3aMEIICHHOro kapbaMuMuaara, HeoOs3aTeIbHO 3aMEIEHHOro KapOaMIUMUINIIA,
HeoOs13aTeNbHO 3aMEIIEHHOTO THOALeTaN s, He0OA3aTebHO 3aMELICeHHOTO S-aliii-2-THOITHIIA,
HEeOOsA3aTeNIbHO  3aMEIEHHbIX  CIIOXKHBIX  Ouc-(alyoKCHOeH3mI)3(pUpoB,  HEOOs3aTeNbHO
3aMeIIEHHbIX CIOKHBIX (aLUI0KCHOEH3MN )3(pUPOB U cloxkHbIX BAB-sdupos, npuuem R!, R?, R?

1 R’ HeobsI3aTe IbHO 3aMeleHbl OJHUM MM OoNee ONMHAKOBBIMU WM pasindHbivu R1Y;

npu ycaosuy, uto He Bee R, R2, R u R npexcrasnstor coboii H;

R® nmpencrapnser coGoif  BOXOpPON, aNKWUN, AaJKeHWJ, AIKUHIJI, KapOOLMKIIHI,
reTEPOKAPOOIIMKIIHII, apHJI, TETEPOAPHJI, TETEPOLIUKIIHII, [IUKJIOAIKUI, [IUKJIOANIKEHIII, aIKOKCH,
KapOOLIMKIIOKCH, TeTePOKAPOOIMKIOKCH, AapHJIOKCH, TeTePOAPUIIOKCH, T€TEPOLMKIIOKCH,
[MKJIOAIKOKCH,  IMKJIOAJIKEHOKCH,  alIKWJIaMWUHO,  (aJIKW)2aMHHO,  KapOOIMKJIAMUHO,
reTepoKapOOIMKIAMUHO, apUIIAMUHO, TeTepOapUIaMHUHO, TeTEPOIHMKIAMUHO, I[HKJIOAIKAMUHO,
[MKJIOAIKEHAMHMHO,  QJKUITHO,  KapOOLMKIUITHO,  TeTepOKapOOLMKIUITHO,  apHUIITHO,
reTEPOAPUIITHO, TE€TEPOLMKIUITHO, HUKIOANKHITHO, [TMKJIOATKEHUITHO, aJUIEHWI, IHAHO HITN
munuz, npudeM R HeoOa3aTenbHO 3aMeleH OMHUM U 00Jlee OMUHAKOBBIMH MM Pa3IUYHBIMU
R

R’ npencrasnsieT coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKWHWI, KapOOLMKIWI, TeTepOKapOOLMKIIMI, apuji, TIeTepOapuI,
TE€TEPOLIMKITII, LUKJIOANKUJ, [UKJIOAJKEHIII, aJTKOKCH, KapOOLIMKIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTePOAPUITIOKCH, TETEPOLIUKIIOKCH, LIUKJIOATKOKCH, LUKJIOAJKEHOKCH, aJKUJIAMHHO,
(ankmn)aMuHO, KapOOLMKIAMHHO, TIeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepOaPHIIaMUHO,
TeTEPOLIMKIAMHHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIIHITHO,
reTepOKapOOLMKIMIATAO, APWITHO, TE€TEPOAPHIITHO, TETePOLUKIIMITHO, LUKIOAJKHITHO,
LIMKJIOAJKEHIIITHO, AJUICHWI, CyabQHUHWI, CynbhaMowl, Cylb(QOHWI, JHIUA, HUTPO WU
kapOoHmn, mpudeM R’ HeoOA3aTeNbHO 3aMelleH ONHMM MM 0ojee ONMHAKOBBIMH HIIH
pasnuunbivu R1Y;

R® npencrasnster coboii melTepHii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTEH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIIWI, TeTepOKapOOIMKINI, apujl, TIeTePOapHI,
TETEPOLMKITII, IUKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, UKIOATKOKCH, MUKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankwi)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, TeTepPOaAPHIAMUHO,
TETEPOLMKIAMHHO,  [HMKIOAJKAMHHO, [HUKJIOAJKEHAMUHO, AJKHITHO, KapOOILMKIIHITHO,
reTepOKapOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAIKUITHO,
LMKJIOAIKEHUNITHO, aJUTeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUIMUL, HUATPO WJIH
kapOoHun, mpudeM R® HeoOs3aTenbHO 3aMelleH ONHMM WM 0Oojee ONMHAKOBBLIMH MM
pasnuanbivu R

R’ npencrasnsier coboii melTepuil, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepOKapOOLMKIIII, apuji, TeTepOapHI,

FETCPOLUKIINII, TUKJIOAJIKUJI, TUKJIOAJIKEHUJI, aJIKOKCH, Kap6OLII/IKJ'IOKCI/I, FeTepOKap6OLII/IKJ'IOKCI/I,
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APWJIOKCH, TeTePOAPUIIOKCH, TETEPOLIUKIIOKCH, LUKJIOAIKOKCH, LHUKJIOAJIKEHOKCH, AJKUJIAMHUHO,
(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, Te€TepPOaPHIIAMUHO,
TeTEPOLMKIAMUHO, [MKJIOAJKAMHMHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLUKIHMITHO,
reTepOKapOOMKIMATHO, APWITHO, TIeTEPOAPWITHO, TIETEPOLUKIIMITHO, LUKIOAJIKHITHO,
LUKJIOANIKEHIJITHO, AJUICHWI, CYAbQUHWI, CcynbdaMous, CynbQOHWI, JHUMUL, HUTPO WIH
kapOonun, mnpudeM R’ HeoOs3aTenbHO 3aMelleH ONHMM MIH Oojee ONUHAKOBHIMU MU
pasnuunbiMu R1;

R’, R® u R’ moryr 06pa3oBbIBaTL KONBLO C (-aTOMOM YTIEpOAa, K KOTOPOMY OHH
NPUCOEIMHEHBI, U ¢ aMHHOTPYIIION, MPUCOENUHEHHOH K 0-aTOMY yIJIepOna,;

R® u R’ moryr 0OpasoBeIBaTHL KONBLIO C 0-aTOMOM YIIEPOAa, K KOTOPOMY OHH
MPUCOETMHEHBI,

R npeacTaBiseT coOOl AelTepuii, TMAPOKCH, a3WUIO0, THUOJ, aMHUHO, LIMAHO, TajIOTeH,
AJKUJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepOKapOOLMKIII, apujl, TIeTepoapu,
TEeTEPOLMKIIII, LUKJIOAIKUJ, LUKJIOAJKEHIII, AJIKOKCH, KapOOLIMKIIOKCH, reTepOKapOOLIUKIIOKCH,
APWIJIOKCH, TeTEPOAPUIIOKCH, TeTEPOLIMKIIOKCH, LUKJIOAIKOKCH, LUKJIOAJIKEHOKCH, AJKUJIAMHUHO,
(ankwi)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, Te€TepPOaAPHIIAMUHO,
TeTEPOLMKIAMUHO, [HKJIOAJKAMHHO, [HKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIMITHO,
reTepOKApOOIMKIMITAO, APWITHO, TeTEPOAPWITHO, TeTEPOLUKIIITHO, LUKIOAJIKHITHO,
LMKJIOAIKEHIJITHO, AJUICHWI, CYAbQHUHII, CynbdaMous, CynbQOHWI, JHUMUL, HUTPO WIH
kapbonun, npudyeM R!° Heobs3aTenbHO 3aMelieH OOHUM WM Oonee ONMHAKOBBIMH MJIH
pasznuanbivMa RY

R npeacTaBisieT coOol AedTepuil, TMAPOKCH, a3uao, THOJ, AMHUHO, LIMAHO, TaJIOTeH,
ANKWJI, QJKEHWI, aJKUHWI, KapOOLMKJIWI, TIeTepOoKapOOLMKINI, apwi, TeTepoapul,
TeTePOLMKJINII, [UKIOANKII, [IUKJIOAJIKEHII, aJJKOKCH, KapOOLIMKIIOKCH, reTepoKapOOLIUKIIOKCH,
ApUJIOKCH, TeTepPOAPUIIOKCH, NeTEPOLUKIIOKCH, LIUKJIOAIKOKCH, LIUKJIOAJIKEHOKCH, AJKUJIAMHUHO,
(ankui)aMuHO, KapOOILMKJIAMHHO, TreTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepPOaPHIIAMUHO,
TeTEePOLMKIAMUHO,  LHKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLUKIHITHO,
reTepOKAPOOIMKIMITAO, APWITHO, TETEPOAPWITHO, TETEPOLUKIIMITHO, LUKIOAJIKHITHO,
LMKJIOAJIKEHIJITHO, AJUICHWI, CYAbQUHII, CynbhaMous, CynbQOHWMI, JHUIMHUL, HUTPO HIIH
KapOOHWIT, U

murmiy npexacrasnsier coboit Ci1-Cz Beictmin  ankwn, Ci1-Cr2 BBICIIHN  aJKOKCH,
MOJIMATUJICHIVIMKOJIb WIH apuJ, 3aMEIIECHHbIN aJKUJIbHOW TPYIION, WX JIMOUJ, ONHCAHHBIA B
HACTOSIIIEM JIOKYMEHTE.

B HMIMOCTPaTMBHBIX BapuaHTax peanmsanuu Popmynsr 1, R sBuser mpemer coboii
MeTUJI, PTOp, TUAPOKCUMETHI, (PTOPMETIII, TUPTOPMETHI, TPUHTOPMETHII, TPUACHTEPOMETHII,
THOMETHJI, KapOOHOBYIO KHCIIOTY, (POPMIII, BHHUJ UJTH STHHUIL.

B uamocTpaTHBHBIX BapHaHTax peanusamuu Popmyner I, R mpencrapiser coboii
MeTUJI, PTOp, TUAPOKCUMETHI, (PTOPMETIII, TUPTOPMETHI, TPUYTOPMETIII, TPUAECHTEPOMETHII,
THOMETHJI, KapOOHOBYIO KUCIIOTY, (POPMIII, BHHUII UM STHHUIL.

B unmocTpaTuBHBIX BapuaHTax peamusamuu Popmynel 1, R® npencrasnser coboii
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METWJI, STHJI, IPOMNHJI, U30TPOIIII, OyTHII, BTOP-OyTHII, TPET-OyTHII, IEHTUJI, BTOP-TIEHTUII, TPET-
NEHTWI, HEONEHTWI, 3-TIEHTWJ, TeKCHJI, TPET-TeKCHJI, 4-CEeNTW, LUKJIOMPOMII, LHUKJIOOYTHII,
LIMKJIOTIEHTWII, LHUKJIOTeKCHI, (eHm, 2,6-IuMeTHI(peHnsI, N30MpOoNoKeHy, Tper-Oyrokeua, N-
npornuigamMuHo, N-m3omponunamuHo, N-tper-Oytunamuuo, N, N-gumerunamuHo, N, N-
AnsTUAaMUHO WK N, N-IunponuiaMuHo.

B uLI0CTpaTUBHBIX BapuaHTax peanuzauuu DPopmyiner I, R’ ssasernpenct coboii
METWJI, 3TUJI, POTIIII, U30NIPONUJI, OyTwil, BTOp-OyTHII, TPeT-OyTHII, TIEHTHJI, BTOP-IIEHTUII, TPET-
NEHTWI, HEONMEeHTW, 3-TIEHTWJI, TeKCHJI, TPET-TeKCHJI, 4-CEeNTHI, LHKJIOMPOIWI, LHUKJIOOYTHII,
LMKJIONICHTWI, LHUKJIOTeKCUI, (eHm, 2,6-nuMeTHI(pEeHnsI, U30MPONOKCH, TpeT-OyTokcua, N-
nponwiamMuHo, N-u3onpornujgamuHo, N-tper-Oytunamuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO Wi N, N-TUIponuiaMuHoO.

B uIIOCTpaTUBHBIX BapuaHTax peamusamuu Popmyner 1, R® sensernpenct coboii
METWJI, STHJI, IPOIHJI, U3OMPOIIL, OyTHII, BTOP-OyTHII, TPeT-OyTHII, IEHTUJI, BTOP-TICHTHII, TPET-
NEHTWI, HEONEHTWI, 3-TIEHTWJ, TeKCHJI, TPET-TeKCHJI, 4-CEeNTHI, LUKJIOMPOIII, LHUKIOOYTHII,
LMKJIOTICHTIII, LHUKJIOTeKCUI, (eHm, 2,6-nuMeTHI(peHnsI, U30MPONOKCH I, TpeT-Oyrokenua, N-
nponwiamMuHo, N-m3onponuiaamuHo, N-tper-Oytmnamuuo, N, N-gumermnamuHo, N, N-
I3 TUIAMUHO WK N, N-TUIpOnuIaMuHO.

B uIIIOCTpaTUBHBIX BapuaHTax peamusamuu Popmynel 1, R’ sensernpenct coboii
METWJI, STHJI, IPOIHJI, U30TPOIIIL, OyTHII, BTOP-OyTHII, TPeT-OyTHII, IEHTUJI, BTOP-TIEHTWJI, TPET-
NEHTWI, HEONMEHTW, 3-TIEHTWJ, TeKCHJI, TPET-TeKCHJI, 4-CEeNTWI, LUKJIOMPOMII, LHUKIOOYTHII,
LIMKJIOTIEHTIII, LMUKJIOTeKCU, (eHwm, 2,6-n1uMeTHI(peHnsI, U30MponoKcHa, Tper-Oyrokeua, N-
npornuigamMuHo, N-m3omponmnamuHo, N-tper-Oytunamuuo, N, N-gumerunamuHo, N, N-
AnsTUAaMUHO Wik N, N-IunponunaMuHo.

B HekoTOpbIX BapuaHTaX BOIUIOLIEHUS HACTOAINEE H300pETeHHe OTHOCUTCSA K

coequHenunto @opmyisl 111,

_OR?
HN

N

R 0-X ‘g‘N O

R2G OR?

®opmyaa 111

wid ero apMaeBTHUECKON Wil (PU3UOIOTUIECKON COJH, Te

X npexncrasisiet codoit CHy, CHCH3, C(CHj3),, CHF, CF; unu CDy;

Z npencrasnsiet codoit N umn CR”;

R” mpencrasisier coboit nefitepuii, rajloreH, THAPOKCHII, AMUHO, THOJI, aJIKUJI, aJIKSHILI,
ANIKUHIL, apWI, TeTepoapui, KapOOLUKIIWI, reTepOKapOOMKIIAI, HAKIOAIKII, TeTePOLIUKITHIL,
THIPOKCWI, THOJN Win KapOoHmi, mpudeM R’ HeoOs3aresnpHO 3aMelleH ONHHM WM Oolee
ONMHAKOBBIMH M pa3indHbiMu R17;

R!, R? R’ u R’ kaxnblii, He3aBUCUMO, BHIOpaHb! u3 H,
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Pa3BETBIEHHBIX CIOKHBIX 3(HUPOB, HEOOS3aTENLHO 3aMEIIEHHBIX KapOOHATOB, HeOOs3aTebHO
3aMelIeHHbIX KapOamMaToB, HeOOsS3aTebHO 3aMEIIEHHBIX CJIOKHBIX THO3()HUPOB, HeOOsS3aTeTbHO
3aMCEIICHHbBIX Pa3BETBJIICHHBIX CJIOKHBIX TI/IOB(bI/IpOB, Heo6;[3aTeano 3aMCIICHHBIX
THOKapOOHATOB, HEOOS3aTeJIbHO 3aMELICHHOro S-THOKapOOHAaTa, HeoOs3aTeNbHO 3aMEleHHBIX
IUTUOKApOOHATOB, HEOOSI3aTEIbHO 3aMELICHHBIX THOKapOaMaToB, HEOOs3aTeIbHO 3aMeIeHHOTO
OKCUMETOKCHKapOOHHIIA, HeoO0s13aTeTIbHO 3aMeIIeHHOTO OKCUMETOKCHTHOKapOOHHMIIA,
HEOOsI3aTeIbHO ~ 3aMEINEHHOTO  OKCUMETHJIKapOOHWIa,  HEOOs3aTeNIbHO  3aMEIIEHHOTO
OKCUMETHJITHOKApOOHWNIA, CJOXKHBIX 3pUpoB  L-aMUHOKHCIIOT, CIOXKHBIX 3¢upoB D-
AMHHOKHCJIOT, CJIOXKHBIX 3(upoB N-3aMelIeHHbIX L-aMUHOKHCIOT, CIOXHBIX 3¢pupoB N, N-
AU3aMEIIEHHBIX L-aMI/IHOKI/ICJ'IOT, CJIOKHBIX 3(1)I/IpOB N-SaMeH_[eHHbIX D-aMI/IHOKI/ICHOI‘, CJIOKHBIX
s¢pupoB N, N-nuszamerneHHbIX D-aMHHOKHCIIOT, HEOOs3aTEIbHO 3aMEIIEHHOTO Cyib(eHnna,
HeOOsI3aTeIbHO ~ 3aMEIEHHOTO  MMHUAaTa, HeoOs3aTeNlbHO — 3aMEIIeHHOTO  IHIpa30Hara,
HeOoOsI3aTeIbHO  3aMEIIEHHOTO0  OKCHUMHJIA, HEeoOs3arejbHO  3aMENIEHHOr0  HMUIWHUIIA,
Heo0s13aTeIbHO 3aMENIEHHOTO UMUIIIIA, HeO0s3aTebHO 3aMEIIIEHHOTO aMUHAIs, HeOOsI3aTeIbHO
3aMEIIEHHOTO0 TeMHaMHHAJsl, HeoOs3aTeNibHO  3aMEIIEHHOrO — aneTans, HeoOs3aTelbHO
3aMEIIEHHOT0 TeMHualeTals, HeoOs3aTebHO 3aMEIIeHHOro KapOoHuUMHUAaTa, HeoOs3aTeTbHO
3aMEIIEHHOT0  THOKapOOHUMUIATa,  HEOOsM3aTeNIbHO  3aMEIIEHHOr0  KapOOHMMHIWIIA,
HeoO0s13aTeJIbHO 3aMEIICHHOro kapbaMuMuaara, HeoOs3aTeIbHO 3aMEIEHHOro KapOaMIMUINIIa,
Heo0s13aTeIbHO 3aMEIEHHOTO THOAleTalls, HeoOs3aTeIbHO 3aMEIEHHOTO S-alui-2-THOSTHIIA,
HEOOsI3aTeIbHO  3aMEIIEHHBIX  CJIOKHBIX  Ouc-(aunaoKCHOeH3U)3(hUpoB,  HEoOs3aTeNIbHO
3aMeIIEHHbIX CIOKHBIX (aLUI0KCHOEH3MN )3(pUPOB U cloxkHbIX BAB-sdupos, npuuem R!, R?, R?
1 R® Heobs13aTeIbHO 3aMeleHbl OMHUM UM GoNee OMMHAKOBLIMH WIH pasnuuHbivu R17;

npu ycaosuy, uto He Bee R, R2, R3 u R npexcrasnstor coboii H;

R® nmpencraBnser coGoif  BOOOpPON, aNKWUN, AaJKeHWJ, ANKUHIJ, KapOOLMKINI,
reTepOKAPOOIIMKIIAII, apHJI, TETEPOAPHJI, TETEPOLIUKIIHII, [IUKJIOAIKII, [UKJIOAIKEHIII, aJIKOKCH,
KapOOLIMKIIOKCH, TeTePOKApOOIMKIOKCH, AapHJIOKCH, TeTePOAPUIIOKCH, TeTEPOLMKIIOKCH,
[MKJIOAIKOKCH,  IIMKJIOAIKEHOKCH,  alIKWJIaMUHO,  (aJIKWI)2aMHHO,  KapOOIMKJIAMUHO,
reTepoKapOOIMKIAMUHO, apUIIAMUHO, TeTepOapUIaMUHO, TeTEPOIHMKIAMUHO, I[HKJIOAIKAMUHO,
[MKJIOAIKEHAMHHO,  QJKUITHO,  KapOOLMKIUITHO,  TeTepOKapOOLMKIUITHO,  apHIITHO,

rETCPOAPUITHUO, TETCPOLUKIUITHO, HUKITOAJIKHUIITHO, HUKJIOAJKCHUIITHUO, AJUICHWUII, UAHO HJIU

JIMIIU A, TpU4EM R6 HeoOs13aTENIbHO 3aMElIeH OAHUM UJIU Oonee OAWHAKOBBIMU WJIU PA3JIMYHBIMUA
RIO.

;

R’ npencrasnsieT coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
aNKWI, AQJKeHWI, aJKUHWI, KapOOLMKJIWI, TeTepOKapOOLMKINI, apwii, TreTepoapul,
reTEePOLIMKIIIII, LUKJIOATKHJI, [UKJIOAJKSHHI, AJIKOKCH, KapOOLIUKIIOKCH, reTepOKapOOLIMKIIOKCH,
APWIOKCH, IeTePOApPUIOKCH, TE€TEPOLMKIOKCH, LUKJIOAIKOKCH, LUKJIOAJKEHOKCH, AJKUJIAMUHO,

(ankui)aMuHO, KapOOLMKJIAMHHO, TIeTepOKapOOLMKIAMUHO, apUJIaMHHO, Te€TepOaPHIIAMUHO,
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rETCPOLUKIIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUIITHO, Kap6OL[I/IKJ'II/IJ'ITI/IO,
reTepOKapOOMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIHITHO, LHUKIOAJKUITHO,
LUKJIOANIKEHUJITHO, aJUIEHWNI, CyabQUHWI, CcynbdaMous, CynbQOHWI, JHUIMUL, HUTPO WJIH
kapOoHun, mpudeM R’ HeoOsA3aTeNbHO 3aMelleH ONHMM WM 0ojee ONMHAKOBBIMM MJIH
pasnuanbivu R,

R® npencTaBisieT coOoil AeWTepui, TMIPOKCH, a3Ua0, THOJ, aMUHO, LIMAHO, TajioreH,
ANKWUJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepoKapOOLMKIIII, apujl, TeTepOapHII,
TETEPOLIMKITII, [UKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, LUKIOATKOKCH, LUKIOAJKEHOKCH, aJKHUJIAMHHO,
(ankui)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepPOaAPHIAMUHO,
reTCPOLUKIaAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUJIITHO, Kap6OL[I/IK.III/IJITI/IO,
reTEPOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHKIOAIKHITHO,
LMKJIOANIKEHUJITHO, aJUTeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUIMHUL, HUATPO WJIH
kapOoHun, mpudeM R® HeoOs3aTenbHO 3aMelieH ONHMM WM 0OoOjee ONMHAKOBBHIMH MM
pasnuanbivu R1Y;

R’ npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, alKWUHWI, KapOOLMKIWI, TeTepOKapOOLMKIII, apuji, TeTepOapuI,
TETEPOLIMKITII, [UKJIOANKUJ, IUKJIOAJKEHIII, aJTKOKCH, KapOOLMKIIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIUKIIOKCH, LUKIOATKOKCH, LUKIOAIKEHOKCH, aJKUIAMHHO,
(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, T'€TepPOaPHIIAMUHO,
rETCPOLUKIIAaMUHO, MUKJIOAJIKAMHUHO, MUKJIOAJIKEHAMHUHO, AJIKUIITHO, Kap6OL[I/IKJ'[I/IJ'ITI/IO,
reTepOKapOOMKIMITAO, APWITHO, Te€TEPOAPHITHO, TETEPOLUKIHITHO, LUKIOAJKUITHO,
LMKJIOANIKEHUJITHO, aJUICHW!I, CYJabQUHWI, CynbdaMous, CynbGOHWI, JHUIMUL, HUTPO WJIH
kapOonun, mnpudeM R’ HeoOs3aTenpbHO 3aMelleH ONHMM MIH Oojee ONUHAKOBHIMU MU
pasnuunbiMu R17;

R’, R® u R’ moryr 0o6pa3oBbIBaTL KONBLO C (-ATOMOM YTIEpOAa, K KOTOPOMY OHH
NPUCOEIUHEHBI, U C aMHUHOTPYIITIOMN, MPUCOETUHEHHOM K 0-aTOMY yIIIEPONa,;

R® u R’ moryr 0oOpasoBeIBaTH KONBLIO C 0-aTOMOM YIIEPOAa, K KOTOPOMY OHH
NPUCOETHHEHBI,

R npeacTaBiseT coOOl AelTepuii, TMAPOKCH, a3WIO0, THUOJ, aMHUHO, LIMAHO, TaJIOTeH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTePOKapOOIUKINI, apujl, TIeTepOapuI,
TETEPOLMKITII, IUKJIOANKUJ, [IUKJIOAJKEHII, aJIKOKCH, KapOOIMKIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUTIOKCH, TETEPOLIUKIIOKCH, UKIOATKOKCH, UKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankwi)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepPOaAPHIAMUHO,
rETCPOLUKIIAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUJIITHO, Kap6OI_II/IKJ'II/IJ'ITI/IO,
reTepOKapOOIMKIUITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAJKUITHO,
LUKJIOAIKEHUIITHO, aJUTeHWNI, CyabQuHWI, CcynbhaMous, CynbQOHWI, JUMUL, HUATPO WJIH
kapOonun, npudeM R!° Heobs3aTenbHO 3aMelieH OOHUM WM Oolee ONMHAKOBBIMH MJIH
pasznuunbivMu RY

R npeacTaBisieT coOol AelTepuil, TMAPOKCH, a3uao0, THOJ, AMHUHO, LIMAHO, TaJIOTEH,
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aNKWUJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepOKapOOLMKIII, apujl, TIeTepoapu,
TeTEPOLMKIIIII, LUKJIOAIKUJ, LUKIOAJIKEHIII, AJIKOKCH, KapOOLIMKIIOKCH, reTepOKapOOLIUKIIOKCH,
ApUJIOKCH, IeTepOAPUIIOKCH, T'€TE€POLIUKIOKCH, LIUKJIOANKOKCH, LMKJIOAJIKEHOKCH, aJKUJIaMUHO,
(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, T'€TepPOaPHIIAMUHO,
TeTePOLMKJIAMHIHO,  LHMKJIOAJIKAMHHO, LUKJIOAJKCHAMHHO, QJKWITHO, KapOOLMKIMITHO,
reTepoOKapOOIMKIMITHO, AapPHITHO, TeTePOAPWITHO, TeTePOLMKIMITHO, IMKIOAJIKHITHO,
LMKJIOAIKEHWJITHO, AJUICHWI, CYAbQUHIWI, CynbhaMous, CynbQOHMI, JHUMUL, HUTPO WJIH
KapOOHWIT; 1

munug  npexacraensier coboit Ci1-Cz Beictmii  ankwn, Ci1-Cr2 BBICIIHMN — aJIKOKCH,
MOJNIMATUJICHIVIMKOJIb WM apuJl, 3aMEIIEeHHbIN aJKUJIbHOW TPYIIONW, WX JIMMUJ, ONHCAHHBIA B
HACTOSIIIEM JOKYMEHTE.

B unmIOCTpaTHBHBIX BapuaHTax peamusaimu @opmymbr 11, R™ mpencrasmser coboii
MeTUJI, PTOP, TUAPOKCUMETHI, (PTOPMETIII, TUPTOPMETHI, TPUYTOPMETIII, TPUACHTEPOMETHIL,
TUOMETUJI, KAPOOHOBYIO KUCIIOTY, (DOPMUJI, BHHIJT FTA STHHHJI.

B WIIOCTpaTHBHBIX BapuaHTax peanusaiuu Popmynsl 11, R ssnsernpenct coboii
METHJI, STHJI, IPOTHJI, U3OMPONHI, OyTHJI, BTOP-OyTHiI, TpeT-OyTHiI, MEHTHJI, BTOP-TIEHTUJI, TPET-
MEHTHWI, HEONEHTHJI, 3-TICHTHJI, TeKCHJI, TPeT-TeKCUJ, 4-CEeNTWiI, LUKJIOMPOIHI, HKJIOOYTHII,
LIMKJIOTNICHTIII, [HUKJIOTeKCHI, (eHm, 2,6-nuMeTHI(peHnsI, U30MPONOKCH I, TpeT-Oyrokenua, N-
nponmiaMuHo, N-m3onponuigamuHo, N-tper-Oytmiamuuo, N, N-gumermnamuHo, N, N-
I3 TUIAMUHO U N, N-AunponuiamMuHoO.

B WIIIOCTpaTMBHBIX BapuaHTax peanusaiuu @opmyasl I, R’ mpencrasnser coGoit
METHI, STHJI, IPOIHJI, U3OMPONHI, OyTHJI, BTOP-OyTiiL, TpeT-OyTuiI, IEHTUJI, BTOP-TIEHTUI, TPET-
MeHTWI, HEOMEeHTWI, 3-TIEHTWJ, TeKCHJI, TPET-TeKCHJI, 4-CEeNTHJI, LMKJIOMPOIWI, LHUKIOOYTHII,
LMKJIOTIEHTWII, LMKJIOTEKCUI, (eHm, 2,6-nuMeTHa(PEeHnSI, U30MPONOKCH, TpeT-Oyrokcua, N-
nponwiamMuHo, N-msonpornuiamuao, N-tper-Oyrunamuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO Wi N, N-ITUIpOonuiaMuHo.

B WIIIOCTpaTHBHBIX BapuaHTax peanusanuu Popmynst I, R® mpencrasnser coboit
METHJI, STHJI, POTUJI, U3OMPOMHJI, OyTHJI, BTOP-OyTHII, TpeT-OyTUJI, IEHTUJI, BTOP-TIEHTUJI, TPET-
MEHTHWI, HEONEHTHJI, 3-TICHTHJI, TeKCHJI, TPET-TeKCUJ, 4-CeNTuI, LUKJIOMPOIMI, LHKJIOOYTHII,
LIMKJIOTICHTIII, LHUKJIOTeKCU, (eHm, 2,6-TuMeTHI(pEeHnSI, U30MPONOKCH, TpeT-Oyrokeua, N-
nponmiamMuHo, N-m3onpornuiaamuHo, N-tper-Oytmnamuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO WK N, N-TUnponuiaMuHoO.

B WIIIOCTpaTHBHBIX BapuaHTax peanusanuu ®opmyasl I, R’ mpencrasnser coboit
METHJI, STHJI, IPOTHJI, U3OTPONHI, OyTHJI, BTOP-OyTi1, TpeT-OyTuiI, MEeHTHJI, BTOP-TIEHTUI, TPET-
MEHTWI, HEONMEHTHJI, 3-TICHTHJI, TeKCHJI, TPeT-TeKCUJ, 4-CEeNTWiI, LUKJIOMPOIMI, HKJIOOYTHII,
LIMKJIOTICHTIII, LHUKJIOTeKCUI, (GeHm, 2,6-nuMeTHi(peHnsI, U30MpOoINoKeH, Tper-Oyrokena, N-
nponmiaMuHo, N-m3onpornuiaamuHo, N-tper-Oytmiamubo, N, N-gumermnamuHo, N, N-
I3 TUIAMUHO WK N, N-TUnponuiaMuHoO.

B HexkoTOpbIXx BapuaHTax BOIUIOLIEHUS HACTOALIEE M300peTeHHe OTHOCUTCS K

coenuHeHnro Popmyiel 1V,
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0 , HeOOsI3aTeIbHO 3aMEIIEHHBIX CJIOKHBIX A(PUPOB, HEOOA3ATENHEHO 3aMEIEHHBIX
Pa3BETBIEHHBIX CIOKHBIX 3(PHUPOB, HEOOS3aTENHLHO 3aMENEHHBIX KapOOHATOB, HeOOs3aTebHO
3aMeIlIeHHbIX KapOamMaToB, HeOOsS3aTebHO 3aMEIIEHHBIX CIOKHBIX THO3()HUPOB, HEOOS3aTENHHO
3aMEIIeHHbIX  PAa3BETBIIEHHBIX  CJIIOKHBIX  THO(PUPOB, HEOOS3aTeIbHO  3aMEIEHHBIX
THOKapOOHATOB, HEOOs3aTeNIbHO 3aMEILIEHHOrO S-THOKapOOHATa, HeOOsS3aTeNbHO 3aMeleHHBIX
OUTHOKapOOHATOB, HEOOS3aTeNIbHO 3aMEIEHHBIX THOKapOaMaToB, HEOOS3aTeIbHO 3aMEIeHHOTO
OKCHMETOKCHKapOOHHMIIA, Heo0s13aTeTbHO 3aMEeIEeHHOTO OKCHMETOKCUTHOKApOOHMIIA,
HEOOsI3aTeIbHO ~ 3aMEIIEHHOTO  OKCUMETHJIKapOOHWIa,  HEeoOs3aTeNIbHO  3aMEIIeHHOTO
OKCUMETHITHOKApOOHMNA, CJIOKHBIX 3¢upoB L-aMuHOKHCIOT, CHOXHBIX 3¢upoB D-
AMHMHOKHCJIOT, CJIOXKHBIX 3(upoB N-3amelieHHbIX L-aMHHOKHMCIOT, cloxHbIX 3¢pupoB N, N-
IM3aMEeLIeHHbIX L-aMHHOKHUCIIOT, CIOXKHBIX 3G upoB N-3amMeleHHbIX D-aMUHOKHCIIOT, CJIOKHBIX
spupo N, N-nu3amerneHHbIX D-aMHHOKHCIOT, HeoOs3aTeIbHO 3aMEIEHHOrO Cyib(eHua,
HeoOsI3aTeIbHO ~ 3aMELICHHOTO  MMHUAaTa, Heo0s3aTeNIbHO — 3aMEIIeHHOTO  THIpa30Hara,
HEeOOsI3aTeIbHO  3aMEIIEHHOrO0  OKCHMHJIA, HEOOs3aTejbHO  3aMELIEHHOr0 HMMUIWHUIIA,
HeO0s13aTeIbHO 3aMELEHHOTO UMHUIIIIA, HEO0A3aTebHO 3aMEIIIEHHOTO aMUHAJIsA, HEOOSI3aTeIbHO
3aMEIIEHHOTO0 TeMHAMMHAJsI, HeoOs3aTeNIbHO — 3aMEIIEHHOrO — aneTans, HeoOs3aTelbHO
3aMeIEHHOr0 TeMHualeTats, HeoOs3aTebHO 3aMEIIeHHOro KapOOHUMUIATa, HeoOs3aTeTbHO
3aMEIIEHHOr0  THOKapOOHUMUIATa,  HEOOsS3aTeNIbHO  3aMEIIEHHOro  KapOOHMMHIWIIA,
HeoO0s13aTeNIbHO 3aMEIIEHHOro KapObaMuMuiara, HeoOs3aTeIbHO 3aMEIEHHOr0 KapOaMUMUINIIa,
HeoOs13aTeIbHO 3aMEIEHHOTO THOAIeTalls, HeoOs3aTeIbHO 3aMEIEHHOTO S-aiui-2-THOITHIIA,
HEeOoOs3aTeNIbHO  3aMEIEHHBIX  CIIOXKHBIX  OuC-(alrIOKCHOeH3MI )3 UPOB,  HEOOs3aTeIbHO
3aMEINEHHbIX CIOKHBIX (ALMI0KCHOEH3UN)3pUPOB 1 cIokHbIX BAB-3¢upos, npuuem R!, R?, R?
1 R® HeoOs3aTeIbHO 3aMeleHbl OIHUM HIH OoNee ONUHAKOBLIMU UK pasnuuHbivu R1Y;

npu ycaosuy, uto He Bee RY, R?, R? u R npeacrasnstor coboii H;

R® nmpencrapnser coGoii BOOOPON, anKuMl, ajKeHW1, aIKUHUI, KapOOLMKIHIL,

reTepOKapOOMKINI, apwJl, TeTePOAPHJI, TeTEPOLUMKIINII, LHUKIJIOAIKII, [IUKJIOAIKEHII, AJIKOKCH,



31

KapOOLIMKIIOKCH, TreTepOKapOOLIMKIOKCH, AapWJIOKCH, TIeTepPOApHIIOKCH, TeTEePOLIMKIIOKCH,
LMKJIOANIKOKCH,  [MKJIOAJIKEHOKCH,  alIKWJIaMUHO,  (aJIKWi)2aMHHO,  KapOOIMKJIaAMHUHO,
reTepoKapOOIMKIAMUHO, apUIAMUHO, TeTepOapUIaMUHO, TeTEPOLHKIAMUHO, HUKJIOAIKAMUHO,
LMKJIOANIKEHAMHHO,  QJKUITHO,  KapOOLMKIUITHO,  TeTepoKapOOLMKIUITHO,  apHIITHO,
TeTepOAPUIITHO, TETEPOLMKIIMITHO, LUKIOAIKIITHO, LUKIOAJKSHWITHO, aJUICHWI, LUAHO WJIH
manug, npudeM R® HeoGs3aTe1bHO 3aMelieH OHUM UM 60Jlee OMMHAKOBLIMH MM PA3IMYHBIMU
RIO;

R’ npencrasnser coboii melTepHil, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJIOTeH,
QNKWJI, QJKEHWI, aJKUHWI, KapOOLMKJIWI, TIeTepOKapOOLMKINI, apui, TeTepoapul,
TeTePOLMKIINI, LUKIOANKUI, [IUKJIOAJKEHI, aJKOKCH, KapOOLIMKIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPHUIIOKCH, T€TEPOLIUKIIOKCH, LIUKJIOAIKOKCH, LUKJIOATKEHOKCH, aJIKUJIAMHHO,
(ankui)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepPOaPHIAMUHO,
rETCPOLUKIAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUIITHO, Kap6OI_II/IKJII/IJ'ITI/IO,
reTepOKapOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAJKUITHO,
LMKJIOAIKEHUIITHO, aJUTeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUIMHUL, HUATPO WJIH
kapOoHun, mpudeM R’ HeoOA3aTeNbHO 3aMelieH ONHMM WM 0ojee ONMHAKOBBLIMH MM
pasnuanbivu R,

R® npencrasnsier coboii melTepuii, TMAPOKCH, a3HAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
QNKWJI, QJKEHWI, aJKUHWI, KapOOLMKJIWI, TIeTepOKapOOLMKINI, apwi, TeTepoapul,
TeTePOLMKIINII, [UKIOANKWI, [IUKJIOAJKEHII, aJKOKCH, KapOOLIMKIOKCH, reTepOoKapOOLMKIIOKCH,
APWIOKCH, TeTEPOAPHIIOKCH, T€TEPOLIMKIIOKCH, LHUKJIOAIKOKCH, LIUKJIOAJKEHOKCH, AJKUJIAMHHO,
(ankmin)aMuHO, KapOOLMKIAMHHO, TIeTepOKapOOLMKIAMUHO, apUJIAMHHO, T'e€TepPOaPHIIAMUHO,
TeTEPOLMKIAMHUHO,  LHMKIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIIHMITHO,
reTepOKapOOMKIMITHO, APWITHO, TE€TEPOAPHITHO, TETePOLUKIIMITHO, LHUKIOAJKHITHO,
LIMKJIOAJKEHIIITHO, AJUJICHWI, CyIb(QUHWI, CynbhaMowI, Cylb(GOHWI, JHIUA, HUTPO WIH
kapOoHmn, mpudeM R® HeoOs3aTenbHO 3aMelleH ONHMM MM 0oOjee ONMHAKOBBIMH HIIH
pasnuunbivu R1Y;

R’ npencrasnser coboii melTepHii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTeH,
QNKWJI, AQJKEHWI, aJKWUHWI, KapOOLMKJIWI, TreTepOKapOOLUKINI, apui, TeTepoapul,
TeTePOLMKIINI, LUKIOANKII, [IUKJIOAJKEHI, aJKOKCH, KapOOLMKIOKCH, reTepOoKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPHUIIOKCH, T€TEPOLIMKIIOKCH, LIHUKJIOAIKOKCH, LUKJIOATIKEHOKCH, AJKUJIAMHHO,
(ankwi)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, TeTepPOaAPHIAMUHO,
rETCPOLUKIIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUJIITHO, Kap6OI_II/IKJII/IJ'ITI/IO,
reTepOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAJKHUITHO,
LMKJIOAIKEHUIITHO, aJUTeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JUIMHUL, HUATPO WJIH
kapOoHun, mpudeM R’ HeoOsf3aTeNbHO 3aMelleH ONHMM WM 0ojee ONMHAKOBBIMH MM
pasnuanbivu R

R’7, R® u R’ moryT 06pa3oBblBaTh KOJBLO C 0-aTOMOM YIVIEPONA, K KOTOPOMY OHH
NPUCOEIMHEHBI, U C aMHUHOTPYIINOHN, MPUCOETUHEHHOH K 0-aTOMY yIIIEpOna;

R® u R’ moryr 00Opa3oBbIBaThb KONBbLO C O-aTOMOM YIIEPOAa, K KOTOPOMY OHH
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MPUCOEINHEHBI,

R npeacTaByisieT coOol AelTepuii, TMAPOKCH, a3uAO0, THUOJ, aMHUHO, LIMAHO, TaJIOTeH,
aNKWI, AQJKeHWI, aJKUHWI, KapOOLMKJIWI, TeTepOKapOOLMKINI, apw, TreTepoapul,
reTePOLIUKIIIII, LUKJIOATKUI, [UKJIOAJKEHUI, aJIKOKCH, KapOOLIUKIIOKCH, reTepOKapOOLIMKIIOKCH,
APWIOKCH, TeTePOAPHIIOKCH, M€TEPOLIMKIOKCH, LIMKJIOAJIKOKCH, LUKJIOAJKEHOKCH, AJKUIIAMUHO,
(anmkmin)aMHHO, KapOOLMKIAMHUHO, TeTepOKapOOLMKIAMUHO, apUIAMHHO, Te€TepOapHIaMUHO,
TeTEePOLMKIAMUHO,  LHMKJIOAJKAMHHO, LHMKJIOAJKEHAMUHO, AJKHJITHO, KapOOLUKIHITHO,
reTepOKapOOIUKIHITHO, APUJITHO, Te€TEPOAPHIITHO, TeTePOLMKIUITHO, LUKJIOAJKUITHO,
LUKJIOAJIKEHUJITHO, aJUIGHWI, CyJabQUHWI, CyibhamMonsi, Cynb(GOHWUI, JUIMUA, HUTPO WJIH
kapOonun, mpudeM R!° HeoGs3aTenbHO 3aMelieH OOHHUM WM Oonee OJMHAKOBBIMH HIIH
pasznuunbivu R

R! npeAcTaBisieT coOOl AedTepuii, THAPOKCH, a3WUOO0, THOJ, aMHUHO, LIMAHO, TaJIOTEH,
aNKWI, AaJKeHWI, aJKUHWI, KapOOIMKJIWI, TeTepOKapOOLMKINI, apuli, TreTepoapul,
TeTEePOLIMKIIII, LUKJIOAKHJI, [UKJIOAJIKSHHI, AJIKOKCH, KapOOLIUKIIOKCH, reTepOKapOOIIMKIIOKCH,
APWIOKCH, TE€TEPOAPUIIOKCH, T€TEPOLIMKIOKCH, LHUKJIOAJIKOKCH, LUKJIOAJIKEHOKCH, AJKUIIAMUHO,
(ankwi)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, Te€TepPOaAPHIIAMUHO,
TeTepOLMKIAMUHO,  [HKJIOAJKAMHUHO, IUKJOAJKEHAMUHO, aJKUITHO, KapOOIUKIMITHO,
reTepoKapOOUKIIMIITHO, APWJITHO, TETePOAPIIITHO, TEeTePOLHKIMITHO, HKJIOAJIKUITHO,
LUKJIOAJIKEHWITHO, aJUIGHW1, Cyab(pUHWI, Cynbdamoni, Cynb(GOHWUI, JUMUA, HUTPO WIH
KapOOHWIT; U

murmun npexacrasnsier cobodt Ci1-Czz Beictmii  ankwn, Ci1-Cz2 BBICIIHH  aJIKOKCH,
MOJIMBTUIICHIVIMKONIb WIN apuJj, 3aMEIUEeHHbIM aJIKUJIBHOW IPYIIION, WX JIMOUJ, ONMCAHHBIA B
HACTOALLEM JOKYMEHTE.

B WIMIOCTpaTMBHBIX BapuaHTax peaiusaiuu Popmymbl 1V, R® sensernpenct coboii
METWJI, STUJI, IPOIHJI, U30MPOII, OyTHJI, BTOP-OyTHII, TpeT-OyTHil, MEHTUJI, BTOP-TICHTWII, TPET-
MEHTH, HEONEHTHJI, 3-TICHTHJI, TE€KCHJI, TPET-TeKCUJ, 4-CeNTuI, LUKJIOMPOMMI, LHUKJIOOYTHII,
LUKJIONIEHTWI, LUKJIOreKcusi, Genw, 2,6-mumeTrneHns, U30NpONoKcHa, Tper-Oyrokcum, N-
nponuiaMuHo, N-uzonpornujgamuHo, N-tper-Oytunamuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO Wi N, N-IUIpOonuiaMuHoO.

B uAMOCTpaTMBHBIX BapHaHTax peamusanuu ®opmynsl 1V, R’ Brnsernpencra coGoit
METHJI, STHJI, POTHJI, U3OMPONHI, OyTHJI, BTOP-OyTHiI, TpeT-OyTHJI, IEHTHJI, BTOP-TIEHTUJI, TPET-
MEHTHWI, HEONEHTHJI, 3-TICHTHJI, TeKCHJI, TPeT-TeKCUJ, 4-CeNTui, LUKJIOMPOIMI, HKJIOOYTHII,
LUKJIONIEHTWI, IUKJIOTeKcH)1, (Genmn, 2,6-mumeTrndeHnI, U30NMpPONOKCHN, TpeT-OyTokcum, N-
nponmiaMuHo, N-m3onponuiaamuHo, N-tper-Oytmnamuuo, N, N-gumermnamuHo, N, N-
IS TUIAMUHO WK N, N-TUIpOonuiIaMuHO.

B uAMOCTpaTMBHBIX BapHaHTax peamusauu @opmynbl 1V, R® ssasernpenct coboii
METHUI, STHJI, IPOIHJI, U3OTPONHI, OyTHJI, BTOP-OyTHi1, TpeT-OyTHiI, IEHTHUJI, BTOP-TIEHTUI, TPET-
MEHTWI, HEONMEHTHJI, 3-TICHTHJI, TeKCWJI, TPeT-TeKCUJ, 4-CeNTui, LUKJIOMPOIHI, LHKJIOOYTHII,
LUKJIONIEHTWII, IUKJIOreKcHyi, (penm, 2,6-mumeTrneHnI, U30NMPONOKCHN, TpeT-OyTokcun, N-

npornuigamMuHo, N-m3omponmnamuHo, N-tper-Oytunamuuo, N, N-gumerunamuHo, N, N-
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IS TUIAMUHO WK N, N-TUnponuiaMuHoO.

B WAMOCTpaTMBHBIX BapHaHTax peamusauu ®opmynsl 1V, R’ ssasernpenct coboii
METHUJI, STHJI, IPOIMJI, U30IIPOIIII, OyTHII, BTOP-OyTHII, TPeT-OyTHII, MEHTUJI, BTOP-TIEHTUII, TPET-
NEHTWI, HEONEHTW, 3-TIEHTWJ, TeKCHJI, TPET-TeKCHJI, 4-CEeNTW, LUKJIONPOMWI, LUKJIOOYTHIL,
LIMKJIONIEHTWII, LIUKJIOTeKCH, (peHmn, 2,6-TuMeTHI(GEeHNI, U30MPONOKCH, TpeT-OyTokcua, N-
nponwiamMuHo, N-msonpornunamuao, N-tper-Oyrunamuuo, N, N-gumermnamuno, N, N-
AnsTUAaAMUHO WK N, N-IunponunaMuHo.

B HekoTOpbIX BapuaHTaX BOIUIOLICHUS HACTOsAIIEe H300pEeTeHHe OTHOCUTCS K

coenuHeHNI0 PopMyIbl V,
JOR®
HN
»
1,
R2O OR?

®opmyaa V

WK ero (papMarieBTUIeCKON Win (PU3UOJIOTHYECKOH CONH, rae

R!, R? R’ u R’ kax/blii, HE3aBUCUMO, BHIOPAHBI U3 CIEAYIOIIUX:
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0 , HEOOS3aTEIbHO 3aMEIEHHBIX CIIOXKHBIX 3(QUPOB, HEOOS3ATENBEHO 3aMEIEHHBIX

Pa3BETBICHHBIX CIOKHBIX 3(HUPOB, HEOOS3aTENBHO 3aMELICHHbIX KapOOHATOB, HEOOs3aTebHO
3aMelIeHHbIX KapOamMaToB, HEOOS3aTebHO 3aMEIIeHHBIX CJIOKHBIX THO3()HUPOB, HeOOs3aTeTbHO
3aMEIIEHHBbIX  PAa3BETBJIICHHBIX  CJIOKHBIX  THOA(UPOB, HEOOS3aTeIbHO  3aMELICHHBIX
THOKapOOHATOB, HEOOSI3aTeIbHO 3aMEIIEHHOTO S-THOKapOOHaTa, HEeOOsS3aTeNIbHO 3aMELIeHHBIX
OUTHOKApOOHATOB, HEOOsI3aTeIbHO 3aMEIEHHBIX THOKapOaMaToB, HEOOS3aTEIbHO 3aMEIEHHOTO
OKCHMETOKCHKapOOHHMJIA, HEOOs13aTeNIbHO 3aMELIEHHOTO OKCHMETOKCUTUOKAPOOHMIIA,
HEOOsI3aTeIbHO ~ 3aMEINEHHOTO  OKCUMETHJIKapOOHWIa,  HEeoOs3aTeNIbHO  3aMEINEeHHOTO
OKCUMETHJITHOKApOOHWNIA, CJOXKHBIX 3GupoB L-aMUHOKHCIIOT, CIOXHBIX 3¢upoB D-
AMHHOKHCJIOT, CJIOXKHBIX 3(upoB N-3aMemeHHbIX L-aMUHOKHCIOT, CIOXHBIX 3¢pupoB N, N-
IM3aMeIIeHHbIX [-aMHHOKHUCIIOT, CIOKHBIX 3G upoB N-3amelneHHbIX D-aMUHOKHCIIOT, CIOKHBIX
s¢upoB N, N-muszamerneHHbIX D-aMHUHOKHCIIOT, HEOOs3aTEIbHO 3aMENIEHHOTO Cyib(eHnna,
HeOoOsI3aTeIbHO  3aMEIEHHOTO  MMUAaTa, HeoOs3aTeNIbHO — 3aMEIIEHHOTO  IHIpa30Hara,
HeOOS3aTEeNIbHO  3aMEIIEHHOr0  OKCHMMJIA, HEOOsS3aTeNbHO  3aMELIEHHOr0  HMMMIWHMUIIA,
HeoOs3aTeNIbHO 3aMEIIIEHHOTO UMHIIIIA, HEOOS3aTeIbHO 3aMEIEHHOIO aMHHAJISL, HEOOS3aTeIbHO
3aMELIEHHOr0 TeMHaMHHAJSL, HeoOs3aTelIbHO  3aMELIEHHOrO  aleTalisl, HeoOs3aTeNbHO
3aMEIIEHHOr0 TeMHualeTalss, HeoOs3aTebHO 3aMEIIeHHOro KapOOHUMHAaTa, HeoOs3aTeTbHO

3aMEIEHHOr0 THOKapOOHUMHUIATA, Heo0sA3aTeIbHO 3aMELLIEHHOrO KapOOHUMHIUIIA,
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Heo0s3aTeNIbHO 3aMELeHHOTO KapOaMuMuaara, HeoOs3aTelIbHO 3aMEIeHHOro KapOaMHUMHINIIA,
HeoOs13aTeNbHO 3aMEIIEHHOTO THOALeTaNsl, Heo0A3aTeIbHO 3aMELIEHHOTO S-aliii-2-THOITHIIA,
HEeOoOsA3aTeNbHO  3aMEIEHHBIX  CIIOXKHBIX  Ouc-(alyioKCHOeH3m)3(hUpoB,  HEOOsI3aTeNbHO
3aMEIIEHHBIX CIOKHBIX (AIMIOKCHOeH3UN)2pUPOB U CIokHbIX BAB-3¢upos, mpuuem R, R?, R?

1 R’ HeobsI3aTe IbHO 3aMeleHbl OJHUM MM O0Nee ONUHAKOBBIMY WK pasindHbiMu R1Y;

R® npencrapnser coboif  BOMOPON, ANKMN, aNKEHWJ, AaJKUHWI, KapOOLMKIWT,
reTepOKapOOIMKIINIL, APHJI, TeTEPOAPHI, TETEPOLIUKIINI, IUKIOATKII, [TUKJIOATKEHHI, aJIKOKCH,
KapOOLIMKIIOKCH, Te€TePOKAPOOIMKIOKCH, apHJIOKCH, TeTePOAPUIOKCH, TE€TEPOLMKIIOKCH,
[MKJIOAIKOKCH,  [MKJIOAJIKEHOKCH,  alIKUJIaMWUHO,  (aJIKMI)2aMHHO,  KapOOIIMKJIAMUHO,
reTepOKapOOIMKIAMUHO, apUIIAMUHO, TeTePOapUIaMUHO, TeTEPOIMKIAMUHO, IHKJIOAIKaAMUHO,
[MKJIOAIKEHAMHHO,  QJKUITHO,  KapOOLMKIUITHO,  TeTepOKapOOLMKIUITHO,  apHIITHO,
Te€TEPOAPHIITHO, TE€TEPOLMKIIMITHO, HKIOANKHITHO, [UKJIOAIKEHUITHO, aJUIEHWI, HAHO HITN
JIMIIU A, TpU4EM R6 HCO6$ISaTeJ'IbHO 3aMElIeH OAHUM UJIU 60.]'[66 OAWHAKOBBIMU HJIU PA3JIMYHBIMUA
RI:

R’ npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTepOKapOOLMKINI, apujl, TIeTepOapHuI,
TETEPOLIMKITII, [UKJIOANKUJ, IUKJIOAJKEHIII, aJIKOKCH, KapOOLMKIOKCH, reTepoKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIMKIIOKCH, UKIOATKOKCH, LUKJIOAIKEHOKCH, aJKHUJIAMHHO,
(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, T'€TepPOaPHIIAMUHO,
rETCPOLUKIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUIITHO, Kap6OL[I/IKJ'II/IJ'ITI/IO,
reTepOKapOOMKIMITAO, APWITHO, TE€TEPOAPHITHO, TETEPOLUKIHITHO, LHUKIOAJKUITHO,
LMKJIOAIKEHUJITHO, AJUIEHWI, CyabQUHIWI, CcynbdaMous, CynbQOHWI, JHUMUL, HUTPO WJIH
kapOonun, mnpudeM R’ HeoOsA3aTenbHO 3aMelleH ONHMM MIH 0ojee ONUHAKOBHIMU MU
pasnuunbiMu R1;

R?® npencrasnser coboii melTepHii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJIOTEH,
ANKWJ, QJKEHWI, aJKWUHWI, KapOOLMKIIWI, TeTePOKapOOIMKIMI, apujl, TIeTePOapHI,
TE€TEPOLMKIIII, IUKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, LUKIIOATKOKCH, LUKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankun)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepPOaPHIAMUHO,
rETCPOLUKIAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUJIITHO, Kap6OL[I/IK.III/IJITI/IO,
reTepOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAJKHITHO,
LMKJIOAIKEHUIITHO, aJUTeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUIMHUL, HUTPO WJIH
kapOoHun, mpudeM R® HeoOs3aTenbHO 3aMeleH ONHMM WM 0Oojee ONMHAKOBBLIMH MM
pasnuanbivu R,

R’ npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKWHWI, KapOOLMKIIWI, TeTepOKapOOLMKINI, apujl, TeTepOapHuI,
TETEPOLIMKITII, LUKJIOANKUJ, [UKJIOAJKEHII, aJTKOKCH, KapOOLIMKIIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, LUKJIOATKOKCH, LUKIOAIKEHOKCH, AJKUJIAMHHO,

(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIaMHHO, T'e€TepOaPIIIAMUHO,
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TeTepPOLMKIAMUHO, LHKJIOAJKAMHUHO, IUKJOAJKEHAMUHO, aJKUITHO, KapOOIUKIMITHO,
reTepoKapOOIUKIIMIITHO, APWJITHO, TeTePOaAPIIITHO, TeTePOLMKIMITHO, MUKJIOAJIKUITHO,
LUKJIOAJIKEHWITHO, AJUIGHWI, Cyab(pUHWI, Cynbamonn, Cynb(GOHWUI, JUMUA, HUTPO WIH
kapbonun, mpudeM R’ HeoOs3aTenbHO 3aMelleH ONHMM WM 0OJee ONMHAKOBBIMM MJIH
pasnuanbivu R,

R’7, R® u R’ moryr 006pa3oBbIBaTh KOJNBLO C 0-aTOMOM YIVIEPONa, K KOTOPOMY OHH
MPUCOEIUHEHBL, U C aMUHOTPYIIIOH, IPUCOSAUHEHHOH K (i-aTOMY YIJIepoaa,;

R® u R’ moryr oOpasoBeIBaTH KONBLIO C O-aTOMOM YINIEPOAa, K KOTOPOMY OHH
MPUCOETMHEHBI,

R npeacTaByiseT coOOl AelTepuii, TMAPOKCH, a3uUIO0, THUOJ, aMHUHO, LIMAHO, TaJIOTeH,
aNKWI, AaJKeHWI, aJKUHWI, KapOOLMKJIWI, TeTepOKapOOLMKIUI, apwi, TreTepoapul,
TeTEePOLIMKIIII, LUKJIOAJKHJI, [UKJIOAJKEHHI, aJIKOKCH, KapOOLUKIIOKCH, reTepOKapOOILIMKIIOKCH,
APUWIOKCH, TeTePOAPUIIOKCH, T€TEPOLUKIIOKCH, LIUKJIOANIKOKCH, HUKJIOAJKEHOKCH, aJKUJIAMUHO,
(ankui)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepPOaAPHIIAMUHO,
TeTepPOLMKIAMUHO,  [HMKJIOAJKAMUHO, IUKJIOAJKEHAMUHO,  aJIKUITHO, KapOOIUKIMITHO,
reTepoKapOOIUKIIMIITHO, APWJITHO, TeTePOAPIITUO, TeTePOLHKIMITHO, [HKJIOAJIKUITHO,
LUKJIOAJIKEHWITHO, AJUTIGHWI, CyJIbQUHWI, Cyibdamoni, Cynb(GOHWUI, JUMUA, HUTPO WIH
kapOonun, mpudeM R!° Heobs3aTenbHO 3aMelieH OOHUM WIM OoNee OJMHAKOBBIMH HJIH
pasznuunbivMu R

R npeAcTaBysieT coOol AelTepuil, THAPOKCH, a3ua0, THOJ, aMHUHO, LIMAHO, TaJIOTEH,
aNKWJI, AQJKeHWI, aJKUHWI, KapOOLWKJIWI, TeTepOKapOOLMKINUI, apwi, TreTepoapul,
reTePOLIMKIIIII, LUKJIOATKUI, [UKJIOAJKEHUI, aJIKOKCH, KapOOLIUKIIOKCH, reTepOKapOOLIMKIOKCH,
ApPUWIOKCH, TeTePOAPHIIOKCH, T'€TEePOLUKIOKCH, LIUKJIOAJKOKCH, HUKJIOAJKEHOKCH, aJKUJIAMUHO,
(anmkmin)aMUHO, KapOOLMKJIAMUHO, TeTepOKapOOLMKIAMUHO, apUIAMUHO, Te€TepOapHIaMHHO,
TeTEePOLMKIAMUHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIHITHO,
reTepOKapOOIUKIHITHO, APHWJITHO, Te€TEPOAPHIITHO, TeTePOLMKIUITHO, LUKJIOAJKUITHO,
LUKJIOAJIKEHUJITHO, aJUIGHWI, CyJabPUHWI, CyibGamMons, Ccynb(GOHWUI, JUMUA, HUTPO WJIH
KapOOHWIT; U

murmuy npexacraensier coboit Ci1-Cz Beictmii  ankwn, Ci1-Cr2 BBICIIHMHA — aJKOKCH,
MOJNIMATUJICHIVIMKONIb WK apuJj, 3aMEIIEeHHbIN aJKUJIbHOW TPYIION, WU JIMOUJ, ONHCAHHBIA B
HACTOSIIIIEM JIOKYMEHTE.

B MIMIOCTPAaTUBHLIX BapuaHTax peanuszamuud Popmynsl V, R sensernpenct coboii
METHJI, STHJI, IPOTHJI, U3OMPONHI, OyTHJI, BTOP-OyTi1, TpeT-OyTHiI, MEeHTHJI, BTOP-TIEHTUI, TPET-
MEHTWI, HEONMEHTHJI, 3-TICHTHJI, TeKCHJI, TPeT-TeKCUJ, 4-CeNTWiI, LUKJIOMPOIMI, HKJIOOYTHII,
LUKJIONIEHTWT, IUKJIOTeKCH1, (peHm, 2,6-mumeTrndeHnI, U30NMpPONOKCHN, TpeT-OyTokcun, N-
nponmiamMuHo, N-m3onponuiaamuHo, N-tper-Oytmiamuuo, N, N-gumermnamuHo, N, N-
I3 TUIAMUHO WK N, N-TUnpOonuiaMuHoO.

B MIMIOCTPAaTUBHLIX BapuaHTax peanuzamuun Popmynsl V, R’ sensetnpenct coboii
METHUI, STHJI, IPOIHJI, U3OMPONHI, OyTHJI, BTOP-OyTIiL, TpeT-OyTUiI, IEHTUJI, BTOP-TIEHTUI, TPEeT-

MEHTWI, HEONMEHTHJI, 3-TIeHTHJI, TeKCWJI, TPeT-TeKCUJ, 4-CeNnTWi, LUKJIOMPOIHI, LHKJIOOYTHII,
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LIMKJIONICHTIII, LHUKJIOTeKCUI, (eHm, 2,6-nuMeTHi(peHnsI, U30MponoKcHy, Tper-Oyrokenua, N-
nporunamMuHo, N-m3omponmnamuHo, N-tper-Oytmnamuuo, N, N-gumerunamuHo, N, N-
Au3TIIaMUHO Ui N, N-1unponunamuHo.

B MIMIOCTpAaTUBHBIX BapuaHTax peaiuzamuun Popmynsl V, R® sensetnpenct coboii
METWJI, 3TUJI, POTIIJI, U30NIPOIWJI, OyTHII, BTOp-OyTHII, TPeT-OyTHJI, TIEHTHJI, BTOP-NIEHTUII, TPET-
NEeHTWI, HEOMEHTHJ, 3-TIeHTHJI, TeKCHJI, TPEeT-TeKCHJI, 4-CeNTWI, LUKJIONPOIHI, LHMKJIOOyTHI,
LIMKJIONIEHTWII, LIUKJIOTeKC, (enmn, 2,6-muMeTHI(peHnI, U30MPONOKCH, Tper-OyTokeua, N-
nponuigamMuHo, N-m3omnponmnamuHo, N-Tper-Oytminamuuo, N, N-gumeruwnamuHo, N, N-
A TIIaMUHO Ui N, N-munponuinamuHo.

B MIMOCTPAaTUBHLIX BapuaHTax peanuzamuun Popmynsl V, R’ sensernpenct coboii
METWJI, STWJI, IPOIHJI, U30MPOIIII, OyTHII, BTOP-OyTHII, TpeT-OyTHII, IEHTUJI, BTOP-TICHTWII, TPET-
NEeHTWI, HEONEHTWI, 3-TIEHTWJI, TeKCHJI, TPET-TeKCHJI, 4-CEeNTWI, LHUKJIOMPOMWI, LHUKJIOOYTHII,
LIMKJIONICHTIII, LHUKJIOTeKCU, (eHm, 2,6-TuMeTHI(pEeHnSI, U30MPOIIOKCH, TpeT-OyTrokenua, N-
nporuiamMuHo, N-m3ompornmiamuHo, N-Tper-OytminamuuHo, N, N-gumerunamuHo, N, N-
au3TUIaMUHO Ui N, N-1unponunamuHo.

B HekoTOpbIX BapuaHTaX BOIUIOLICHUS HACTOAIIEEe M300pEeTeHHe OTHOCUTCS K

coenuHennro Popmynel VI,
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R, R? u R?, kasxblii, HE3aBHCUMO, BHIOPAHBI U3 CIENYIOLINX

0
0 o
0O  HN H,N L
0 0 PR - - H
8 H,N H,N S - - r
é : /\‘ \T/ &

-~
>

0
0 HQNJ\g
HzN\)% HzN\)% o. -
’ ’ ~OH ~oH  NH;
0
HN 0




38

0 0]

O
; _ : o H,N
- ] o H,N
HZN > OH > O OH 5 5 >

o 0 O O o
H;N
HA H,N H,N H,N o
H,N
& l
, - , , HO , HN , OH ,
O
H,N w HM\! Hsz-% Hsz-% C)J\E
’ ’ NH

OH SeH
o)
HsN
HNT N
2 H ’
o

i H,N i H,N 0 T
H,N H,N , 5 /L
\;)% i)% \dk% & o 0o
R’ R? RS R
>[\”/S\/\§
0

Kap6aMaTOB, HE0O0s13aTeNIbHO 3aMEIICHHBIX CJIOKHBIX TI/IOB(I)I/IpOB, HE00s13aTeNILHO 3aMEIICHHBIX

, HeoOs13aTeNIbHO 3aMEIleHHbIX KapOOHATOB, HEOOs3aTeNIbHO 3aMEIeHHbBIX

Pa3BETBJIEHHBIX  CJOKHBIX THOA(PHUPOB, HEOOM3aTeNbHO 3aMEIIEHHBIX THOKApOOHATOB,
Heo0s13aTeNIbHO 3aMELIEHHOTO S-THOKapOOHaTa, He00s3aTeIbHO 3aMeIEeHHBIX TUTHOKAPOOHATOB,
HeoOs13aTeNIbHO 3aMeIEHHbIX THOKapOaMaros, HeoOs13aTeIbHO 3aMEIIeHHOTO
OKCHMETOKCUKapOOHHMIIA, He00sI3aTeIbHO 3aMeIIeHHOTO OKCHMETOKCUTHOKApOOHMII,
HEOOsI3aTeIbHO ~ 3aMEIIEHHOTO  OKCHUMETHJIKapOOHWIa,  HeoOs3aTeNIbHO  3aMEIIeHHOTO
OKCUMETHJITHOKapOOHMNIA, CJIOKHBIX 3¢upoB L-aMuHOKHCIOT, CHOXHBIX 3¢upoB D-
AMHHOKHCJIOT, CJIIOXKHBIX 3(upoB N-3aMemeHHbIX L-aMUHOKHCIOT, cloXHbIX 3¢upoB N, N-
IM3aMeIeHHbIX [-aMHHOKHUCIIOT, CIOXKHBIX 3G upoB N-3ameleHHbIX D-aMUHOKHUCIIOT, CIOKHBIX
s¢pupoB N, N-muszamerneHHbIX D-aMHHOKHCIIOT, HEOOs3aTEIbHO 3aMENIEHHOTO Cyib(eHunna,
HeoOs13aTeIbHO  3aMEILIEHHOTO  HMMHUAaTa, HeoOs3aTeNIbHO  3aMEIIEHHOTO  IHIpa30Hara,
HEOOsI3aTEIbHO ~ 3aMEIIEHHOT0  OKCHMHJIA, HEeoOs3aTeNIbHO — 3aMEIIEHHOrO  HWMUIAMHMUIIA,

He00s13aTeNIbHO 3aMCIICHHOTO MU ANIIA, HeOO0s13aTeNIbHO 3aMCIICHHOIrO aMHrHaJIs, HE00s13aTeIbHO
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3aMEIIEHHOTO0 TeMHaMHHAJsl, HeoOs3aTeNibHO  3aMEIIEHHOro — aneTans, HeoOs3aTelbHO
3aMEIIEHHOr0 TeMHualeTalss, HeoOs3aTebHO 3aMEIIeHHOro KapOOoHUMHAaTa, HeoOs3aTebHO
3aMEIIEHHOr0  THOKapOOHUMUIATa,  HEOOs3aTeNIbHO  3aMEIIEHHOro  KapOOHMMHIWIIA,
HeoO0s13aTeNIbHO 3aMEIIeHHOro kapbaMuMuaara, HeoOs3areIbHO 3aMEIeHHOro KapOaMIUMUINIIa,
Heo0s13aTeIbHO 3aMEIEHHOTO THOALeTalls, HeoOs3aTeIbHO 3aMEIEHHOTO S-alui-2-THOSTHUIIA,
HeOoOs3aTeNIbHO  3aMEIEHHBIX  CJIOXKHBIX  Ouc-(alyioKcuOeH3m )3(UpoB,  HEoOsI3aTeIbHO
3aMEIIEHHBIX CIOXKHBIX (anMIokcubensun)3pupos u cnoxkubix BAB-s¢upos, npuaem RY, R? u

R’ HeoOs3aTenbHO 3aMeleHbl OMHUM WM 6oJiee ONMHAKOBBIMH M pasauaHbiMu R'0;

R® nmpencrapnser coGoif BOOOpPON, aNKHUN, AaJKeHWJ, AaNKUHII, KapOOLMKIHI,
reTepoKapOOIUKITIII, HeoOsS3aTeIbHO 3aMeIeHHbIN (PeHIT, HeoOs3aTeIbHO 3aMEIEeHHbIN apuJl,
reTEPOApPU, TEeTEPOLMKIAI,  IUKJIOANKWI, I[UKJIOAJIKEHHJ, alIKOKCH, KapOOIMKIIOKCH,
reTepOKapOOIMKIIOKCH,  APUJIOKCH, TeTEPOAPUIIOKCH,  TEeTEPOLMKJIOKCH,  I[HKJIOAJKOKCH,
[MKJIOAIKEHOKCH, aJIKMJIaMHHO, (&JIKHII);aMUHO, KapOOIMKJIAMHHO, Te€TepOKapOOIMKIAMUHO,
apUIIAMHUHO, TeTEePOapUIAMHUHO, TeTEPOIHKIAMUHO, LUKJIOAJKAMUHO, MUKJIOAJKEHAMUHO,
ANKHUIITHO, KapOOLIUKITHIITHO, reTepoKapOOIUKIHITHO, apUIITHO, reTepoapuIITHO,
FETCPOLUKIMUIITHO, HUKIIOAJIKHUIITAO, HUKIIOAJTKCHUITHO, AJUJICHWUII, TUAHO WJIN JIMTIUA, IPUYEM R6
HeoOs13aTeNbHO 3aMelleH ONHUM MM 00Jiee OMHAKOBBIMU UK pasiandHbvu R17;

R’ npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKWUHWI, KapOOLMKIWI, TeTepOKapOOLMKIIII, apuji, TeTepOapHI,
TETEPOLIMKITII, LUKJIOATKUJ, LUKJIOAJKEHIII, aJTKOKCH, KapOOLIMKIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TeTePOLIUKIIOKCH, LIUKJIOATKOKCH, LIUKJIOAJIKEHOKCH, AJKUJIAMHUHO,
(anmkmin)aMUHO, KapOOLMKJIAMHUHO, TeTepOKapOOLMKIAMUHO, apUIaMHHO, Te€TepOapHIaMUHO,
TeTEPOLMKIAMHHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIIHITHO,
reTepOKapOOMKIMITHO, APWITHO, TE€TEPOAPWITHO, TETePOLUKIIMITHO, LUKJIOAJKHITHO,
LMKJIOAIKEHUJITHO, aJUIEHWN, CyabQUHWI, CynbhaMous, CynbQOHWI, UKL, HUTPO WJIH
kapOoHun, mpudeM R’ HeoOA3aTeNbHO 3aMelleH ONHMM MM 0ojee ONMHAKOBBIMH HIIH
pasnuanbivu R1Y;

R® npencrasnser coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTEH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTepOKapOOIMKINI, apujl, TIeTepOapuI,
TETEPOLMKITII, IUKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOIMKIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUTIOKCH, TETEPOLIUKIIOKCH, UKIOATKOKCH, MUKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankwn)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepPOaAPHIIAMUHO,
rETCPOLUKIIAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUIITHO, Kap6OI_II/IK.]'II/IJ'ITI/IO,
reTepOKapOOIMKIUITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHKIOAJKHITHO,
LMKJIOANIKEHUIITHO, aJUTeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JUMUL, HUATPO WJIH
kapOoHun, mpudeM R® HeoOs3aTenbHO 3aMelleH ONHMM WM 0Oojee ONMHAKOBBHIMH MM
pasnanbivu R,

R’ NpeACTaBIsieT COOONM AEeUTepHil, TMIPOKCH, a3UI0, THUOJ, aMHHO, LIMAHO, TaJIOTEH,

ANKUJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TIeTepoKapOOLUKINI, apui, TreTepoapul,
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TeTEPOLMKIIIII, LUKJIOAIKUJ, IUKJIOAJKEHIII, AJIKOKCH, KapOOLIMKIIOKCH, reTepOKapOOLIUKIIOKCH,
APUJIOKCH, TeTePOAPUIIOKCH, TETEPOLUKIIOKCH, LUKJIOAIKOKCH, LHUKJIOAJIKEHOKCH, AJKUJIAMHUHO,
(ankmin)aMuHO, KapOOLMKJIAMHHO, TIeTepOKapOOLMKIAMUHO, apUJIAMHHO, T'€TepPOaPHIIAMUHO,
reTepOLUKIAMUHO, LHKJIOAJKAMUHO, LUKJOAJKEHAMHUHO, aJKUITHO, KapOOLUKIIMITHO,
reTepOoKapOOMKIMIATHO, APWITHO, Te€TEPOAPHITHO, TETePOLMKIIMITHO, LUKJIOAJKHITHO,
LMKJIOANIKEHUIITHO, AJUICHWI, CYJAbQUHIWI, CynbdaMous, CynbQOHMI, JHUMUL, HUTPO WJIH
kapOonun, npudeM R’ HeoOs3aTenbHO 3aMelleH ONHMM MIH Oojee ONUHAKOBHIMU MU
pasmuunbivu R1Y;

R’, R® u R’ moryr 06pa3oBbIBaTL KONBLO C (-aTOMOM YTIEpOAa, K KOTOPOMY OHH
NPUCOEIMHEHBI, U C aMHUHOTPYIITIOHN, MPUCOETUHEHHON K 0-aTOMY yIIIEPONa,;

R® u R’ moryr 0OpasoBeIBaTHL KONBLIO C 0-aTOMOM YIIEPOAa, K KOTOPOMY OHH
NPUCOETHHEHBI,

R npeAcTaByiseT coOOl AelTepuii, THAPOKCH, a3WIO0, THUOJ, aMUHO, LIMAHO, TaJIOTeH,
AJKWJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepOKapOOLMKIII, apujl, TIeTepOoapu,
TEeTEPOLMKIIIII, LUKJIOAIKUJ, LUKJIOAJKEHIII, AJIKOKCH, KapOOLIMKIIOKCH, reTepOKapOOLIUKIIOKCH,
APWIJIOKCH, TeTEPOAPUIIOKCH, TETEPOLUKIIOKCH, LUKJIOAIKOKCH, LHUKJIOAJIKEHOKCH, AJKHUJIAMHUHO,
(ankwn)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepPOaAPHIAMUHO,
T€TEPOLMKIAMHHO,  [HMKIOAJKAMHHO, [HUKJIOAJKEHAMUHO, AJKHITHO, KapOOLUKIIHITHO,
reTepoKapOOUKIIMIITHO, APWJITHO, TE€TePOAPIIITHO, TEeTePOLHKIMITHO, UKJIOAJIKUITHO,
LMKJIOANIKEHUNITHO, aJUIEHWNI, CyabQuHWI, CcynbhaMous, CynbQOHWMI, JUMUL, HUTPO WJIH
kapbonun, npudyeM R!° Heobs3aTenbHO 3aMerieH OOHUM WM Oonee OJMHAKOBBIMH MJIH
pasnuunbivMu RY

R NpENICTaBIsIeT COOON AeiTepuii, THAPOKCH, a3UA0, THOJ, aMHHO, IHMAHO, TajioreH,
ANKWJI, QJKEHWI, aJKUHWI, KapOOLMKJIWI, TIeTepoKapOOLMKIWI, apwi, TIeTepoapul,
TEeTEPOLIMKIIII, LUKJIOAJKUJ, LUKJIOAJKSHII, AJIKOKCH, KapOOLIMKIIOKCH, reTepOKapOOLIUKIOKCH,
APWJIOKCH, TeTePOAPUIIOKCH, TeTePOLIMKIIOKCH, LIUKJIOAIKOKCH, LIUKJIOAJIKEHOKCH, AJKUJIAMHUHO,
(ankui)aMuHO, KapOOLMKJIAMHHO, TreTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepPOaAPHIIAMUHO,
TE€TEPOLMKIIAMHHO,  [HMKIOAJKAMHHO, [HUKJIOAJKEHAMUHO, aJKHITHO, KapOOILUKIHMITHO,
reTepoKapOOIUKIIMITHO, APUWJITHO, TeTePOAPHIITHO, TeTePOLMKIUITHO, [UKJIOAJIKUITHO,
LMKJIOANIKEHUIITHO, aJUTeHWN, CyabQuHWI, CynbdhaMous, CynbQOHWI, JHUIMHUL, HUTPO WJIH
KapOOHWIT, U

murmig npexacrasnsier coboit Ci1-Cr Beictmii  ankwn, Ci1-Cr2 BBICIIHN — aJIKOKCH,
MOJIMATUJICHIVIMKOJIb WIN apuJj, 3aMEIUEeHHbIN aJKUJIBbHOW TPYIIIONW, WX JIMOUJ, ONHCAHHBIA B
HACTOSIIIIEM JIOKYMEHTE.

B WIIOCTpaTMBHBIX BapuaHTax peanusauuun @opmynsl VI, R® sensermpenct coboii
METHUJI, ST, IPOIIKJI, U3OMPOITII, OyTHJI, BTOP-OyTHII, TpeT-OyTHII, MEHTUJI, BTOP-TIEHTWII, TPET-
MEHTWI, HEOMEHTWI, 3-TIEHTUJ, TEKCHJI, TPET-TEKCHJI, 4-CENTHII, LUKJIOMPOII, UKIOOyTHII,
LMKJIOTIEHTHII, LHUKJIOTEKCUI, (eHu, 2,6-nuMeTHa(PeHnsI, U30MPONoKcHa, Tper-Oyrokcua, N-
nporunamMuHo, N-m3omponunamuHo, N-tper-Oytunamuuo, N, N-gumerunamuHo, N, N-

A3 TUIAMUHO U N, N-a1unponuiamMmuHoO.
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B WIIOCTpaTMBHBIX BapuMaHTax peanusauuun @opmynsl VI, R’ sensermpenct coboii
METWJI, STHJI, IPOIMJI, U30TIPOIII, OyTHII, BTOP-OyTHII, TPeT-OyTHII, IEHTUJ, BTOP-TIEHTUII, TPET-
NEHTWI, HEONEHTW, 3-TIEHTWJ, TeKCHJI, TPET-TeKCHJI, 4-CEeNTWI, LUKJIOMPONWI, LHUKJIOOYTHIL,
LUKJIOTIEHTIII, LHUKJIOTeKCUJI, (eHm, 2,6-n1uMeTUI(peHnsI, N30MpOoNoKcHy, Tper-Oyrokeua, N-
npornuigamMuHo, N-m3onponunamuHo, N-tper-Oytunamuuo, N, N-gumerunamuHo, N, N-
AnsTUAAMUHO WK N, N-IunponuiaMuHo.

B unmIOCTpaTMBHBIX BapuaHTax peamusauun @opmynst VI, R® spnsermpenct coboii
METWJI, STHJI, IPOIKJI, U30MPOIIII, OyTHII, BTOP-OyTHII, TpeT-OyTHIl, MEHTUJI, BTOP-TICHTWII, TPET-
NEHTWI, HEONMEHTW, 3-TICHTWJI, TeKCHJI, TPET-TeKCHJI, 4-CEeNTHI, LHKJIOMPOIWI, LHUKJIOOYTHII,
LMKJIONICHTWI, LHKJIOTeKCU, (eHm, 2,6-nuMeTHI(peHnsI, U30MPONOKCH, TpeT-Oyrokcua, N-
nponwiamMuHo, N-m3onpornujgamuHo, N-tper-Oytmnamuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO WA N, N-TUIpOnuiIaMuHoO.

B WIIIOCTpaTHBHBIX BapuaHTax peanusaiuu @opmynsl VI, R® mpencrasnsier coboii
METWJI, STHJI, IPOIHJI, U3OMPOIIIL, OyTHII, BTOP-OyTHII, TPeT-OyTHII, IEHTUJI, BTOP-TICHTWII, TPET-
NEHTWI, HEONMEHTW, 3-TIEHTWJ, TeKCHJI, TPET-TeKCHJI, 4-CEeNTHI, LHKJIOMPOMIWI, LHUKIOOYTHII,
LMKJIOTICHTIII, LHUKJIOTeKCUI, (eHm, 2,6-TuMeTHI(peHnsI, U30MPOINOKCH, TpeT-Oyrokenua, N-
nponmiamMuHo, N-m3onponuiaamuHo, N-tper-Oytmnammuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO WK N, N-TUIpOonuiIaMuHoO.

B HexkoTOpbIXx BapuaHTaX BOIUIOLIEHUS HACTOAIIEEe H300peTeHHe OTHOCUTCS K

coenuneHuro Popmyner VIa-f,
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kapOamaroB, HeOOsI3aTeIbHO 3aMEIIEHHBIX CIIOKHBIX THOA()HUPOB, HEOOS3aTENHHO 3aMeIIeHHBIX
Pa3BETBICHHBIX  CJIOKHBIX THOX(QUPOB, HEOOA3aTENbHO 3aMEIIEHHBIX THOKapOOHATOB,
Heo0s3aTeNIbHO 3aMELIEHHOr0 S-THOKapOOHaTa, He00s3aTeIbHO 3aMeIeHHBIX TUTHOKapOOHATOB,
HeoOs13aTeNIbHO 3aMeIIeHHbIX THOKapOaMaros, Heo0s13aTeIbHO 3aMEIIeHHOTO
OKCUMETOKCHKapOOHHIIA, HeoO0s13aTeIbHO 3aMeIEeHHOTO OKCUMETOKCHTHOKapOOHMIIA,
HeoOs13aTeIbHO ~ 3aMEINEHHOTO  OKCHMETWJIKapOOHHMJA,  HeoOs3aTeNbHO  3aMEINEeHHOTO
OKCHUMETUITHOKAPOOHHUNIA, CJIOKHBIX  3(PupoB  L-aMUHOKHCIOT, CIOXKHBIX 3¢upo D-
AMHHOKUCJIOT, CJIOXKHBIX 3(upoB N-3aMeUIeHHbIX L-aMUHOKHCIOT, CIOXHBIX 3¢pupoB N, N-
AN3aMCIIICHHBIX L-aMI/IHOKI/ICJIOT, CJIOJKHBIX 3(1)I/IpOB N-SaMeH_[eHHbIX D-aMI/IHOKI/ICHOT, CJIOJKHBIX
s¢pupoB N, N-muszamerneHHbIX D-aMHHOKHCIIOT, HEOOs3aTEIbHO 3aMENIEHHOTO Cyib(eHnna,
HeOOsI3aTeIbHO  3aMEIEHHOTO  HMMHAaTa, HeoOs3aTeNlbHO — 3aMEIIeHHOTO  IHIpa30Hara,
HEOOSI3aTEIbHO ~ 3aMEIIEHHOI0  OKCHMUJIA, HEOOsS3aTeNIbHO  3aMEIIEHHOrO  HUMUIMHMUIIA,
HEOOSI3aTENIbHO 3aMEIIIEHHOIO UMUIIIIA, HEOOS3aTENbHO 3aMEEHHOTO aMHUHAJIsI, HEOOSI3aTeIbHO
3aMEIEHHOr0 TreMMaMMHAJS, HeOoOs3aTeNIbHO — 3aMEIEHHOTO  aneTais, HeoOs3aTeIbHO
3aMEIIEHHOT0 TeMHualeTals, HeoOs3aTebHO 3aMEIIeHHOro KapOOHWMUAaTa, HeoOs3aTeTbHO
3aMEIIEHHOT0  THOKapOOHUMUIATa,  HEOOsS3aTeNIbHO  3aMEIIEHHOro  KapOOHMMHIWIIA,
HeoO0s13aTeNIbHO 3aMEIICHHOro kapbaMuMuaara, HeoOs3aTeIbHO 3aMEIEHHOr0 KapOaMIUMUINIIA,
HEOOs13aTENIbHO 3aMEIEHHOrO THOALETANs, HeO0Os3aTeIbHO 3aMEIINEHHOTO S-aliii-2-THOITHIIA,
HEOOsA3aTeNIbHO  3aMEIEHHBIX  CIIOXKHBIX  Ouc-(alyioKCuOeH3m)3(hUpoB,  HEOOsI3aTeNbHO
3aMEIIEHHbIX CIOKHBIX (alUIOKCUOEH31)3OUPOB U CIoKHBIX BAB-3¢upos, npuuem R!, R* u
R? HeoOa3aTenbHO 3aMelIeHbl OMHUM WM O0Jiee ONMHAKOBBIMH MM pasaudHbiMu R'0;

R® npencrapnser coboif  BOMOPON, ANKMN, aNKEHWJ, AaJKUHUJ, KapOOLMKIWT,
reTepoKapOOIUKIINII, HeOOsS3aTeIbHO 3aMeIeHHbIN (PeHUI, HeoOs3aTeIbHO 3aMEIEeHHbIN apuJ,
reTEPOApPH, TEeTEPOLMKIIMI,  IUKJIOAJKHI, IUKJIOAJIKEHHJ, alIKOKCH, KapOOLMKIIOKCH,
reTepOKAPOOIIMKIIOKCH,  APUJIOKCH, TeTEPOAPUIIOKCH,  TIeTEPOLMKJIOKCH,  I[HKJIOAJKOKCH,
[MKJIOAIKEHOKCH, aJIKMJIAMHHO, (&JIKHII),aMUHO, KapOOLMKJIAMHHO, Te€TepOKapOOIMKIAMUHO,
apUIIAMHHO, TeTEePOapUIAMHUHO, TeTEPOIHKIAMUHO, LUKJIOAJKAMUHO, MUKJIOAJKEHAMUHO,
AJIKHJITHO, KapOOLIUKITHIITHO, reTepoKapOOIUKIHITHO, apUIITHO, reTepOapHIITHO,
FETCPOLUUKIMIITHO, HUKIJIOAJIKHUIITAO, HUKIJIOAJTKCHUIITHO, AJUJICHWUII, TUAHO WUJIN JIMTIUA, IPUYEM R6
HeoOs13aTeNbHO 3aMellieH ONHUM MM 0oJlee OMHAKOBBIMU UK pasandHbvu R17;

R’ NpeACTaBNIsIeT COOOW AEUTepHil, TMIPOKCH, a3UI0, THUOJ, aMHHO, LIUAHO, TaJIOTEH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTepOKapOOLMKIIMI, apujl, TIeTepOapHuI,
TETEPOLMKITII, [UKJIOANKUJ, IUKJIOAJKEHIII, aJIKOKCH, KapOOLMKIIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIUKIIOKCH, LIUKIOATKOKCH, LUKJIOAIKEHOKCH, aJKHUJIAMHHO,
(anmkuin)aMUHO, KapOOLMKIAMHUHO, TeTepOKapOOLMKIAMUHO, apUIaMUHO, Te€TepOapHIaMHHO,

rETCPOLUKIaAMUHO, MUKJIOAJIKAMHUHO, MUKJIOAJKEHAMUHO, AJIKUJITHO, Kap6OL[I/IKJ'II/IJ'ITI/IO,

reTepOKapOOIMKIMATHO, APWITHO, TeTEPOAPHITHO, TIETEPOLUKIIMITHO, LUKIOAJIKHITHO,
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LMKJIOAIKEHUNITHO, aJUIeHWN, CyabQuHWI, CcynbdaMous, CynbQOHWI, JHUMHUL, HUATPO WJIH
kapOoHun, mpudeM R’ HeoOsA3aTeNbHO 3aMelleH ONHMM WM 0ojee ONMHAKOBBIMM MM
pasnanbivu R,

R® NpeACTaBsieT COOON AEeUTepHil, TMIPOKCH, a3UI0, THOJ, aMHHO, LIUAHO, TaJIOTEH,
aNKWJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepoKapOOLMKIIII, apujl, TeTepOapHI,
TEeTEPOLIMKIIII, LUKJIOATKUJ, LUKJIOAJKSHII, AJIKOKCH, KapOOLIMKIIOKCH, reTepOKapOOLUKIOKCH,
APUJIOKCH, TeTePOAPUIIOKCH, TeTePOLIUKIIOKCH, LIUKJIOATKOKCH, LIUKJIOAJIKEHOKCH, AJKUJIAMHUHO,
(ankui)aMuHO, KapOOILMKJIAMHHO, TreTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepPOaPHIIAMUHO,
reTCPOLUUKIaMUHO, MUKJIOAJIKAMHHO, MUKJIOAJKEHAMUHO, AJIKUJITHO, Kap6OL[I/IK.III/I.IITI/IO,
reTEPOKAPOOIMKIIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAIKHITHO,
LMKJIOANIKEHUIITHO, aJUTEHWN, CyabQUHWI, CynbGhaMous, CynbQOHWI, JHUIHUL, HUTPO WJIH
kapOoHun, mpudeM R® HeoOs3aTenbHO 3aMeleH ONHMM MM 0OoJee ONMHAKOBBIMH MM
paznuanbivu R1Y;

R’ npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTEH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTepOKapOOLMKIIMI, apujl, TIeTepOapuI,
TEeTEPOLMKITII, IUKJIOANKUJ, [IUKJIOAJKEHIII, aJIKOKCH, KapOOIMKIIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIMKIIOKCH, UKIOATKOKCH, UKJIOAIKEHOKCH, aJKHUJIAMHHO,
(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, T'e€TepPOaPHIIAMUHO,
rETCPOLUKIIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUJITHO, Kap6OL[I/IKJ'II/IJ'ITI/IO,
reTepOKapOOMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LUKIOAJKUITHO,
LMKJIOANIKEHUIITHO, aJUIEHWNI, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUMUL, HUATPO WJIH
kapbonun, mpudeM R’ HeoOs3aTenbHO 3aMelleH ONHMM WM 0oOjee ONMHAKOBBIMM MJIH
pasnanbivu R,

R’7, R® u R’ moryr 006pa3oBbIBaTh KOJNBLO C 0-aTOMOM YIVIEPONa, K KOTOPOMY OHH
NPUCOEIMHEHBI, U C aMHUHOTPYIION, MPUCOETUHEHHOH K 0-aTOMY yIJIepona,;

R® u R’ moryr oOpasoBeIBaTH KONBLIO C O-aTOMOM YINIEPOAa, K KOTOPOMY OHH
NPUCOETUHEHBI,

R npeacTaBiseT coOOl AelTepuii, TMAPOKCH, a3WIO0, THUOJ, aMHUHO, LIMAHO, TaJIOTeH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIIWI, TeTepOKapOOIUKIMI, apujl, TIeTepOapHuI,
TETEPOLMKITII, [UKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOIMKIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIUKIIOKCH, UKIOATKOKCH, UKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankwi)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, TeTepPOaAPHIAMUHO,
rETCPOLUKIIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUJIITHO, Kap6OI_II/IKJII/IJ'ITI/IO,
reTepOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAJKHUITHO,
LMKJIOAIKEHUIITHO, aJUTeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JUIMHUL, HUATPO WJIH
kapOonun, mpudeM R!° Heobs3aTenbHO 3aMelieH OOHUM WIM OoNee OJMHAKOBBIMH MM
pasznuunbivMu R

R!! npencrasnser coboil meiiTepuii, TUAPOKCH, a3UA0, THOJ, aMUHO, LMAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepOKapOOLMKIIII, apuji, TeTepOapHI,

FETCPOLUKIINII, HUKJIOAJIKWJI, LTUKJIOAJIKEHUJI, aJIKOKCH, Kap6OLII/IKJ'IOKCI/I, FeTepOKap6OLII/IKJ'IOKCI/I,
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APWIOKCH, TE€TEPOAPHIIOKCH, T€TEPOLIMKIOKCH, LIMKJIOAJKOKCH, LUKJIOAJKEHOKCH, AJKUIIAMUHO,
(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, Te€TepPOaPHIIAMUHO,
reTepOLMKIAMUHO, LHKJIOAJKAMUHO, IUKJIOAJKEHAMUHO, aJKUITHO, KapOOLUKIIMITHO,
reTepoKapOOUKIIMIITHO, APHWJITHO, TETepPOaAPIIITHO, TEeTePOLMKIMITHO, MUKJIOAJIKUITHO,
LUKJIOAJIKEHWITHO, AJUIGHWI, Cyab(pUHWI, CynbpamMonn, Cynb(GOHWUI, JUMUA, HUTPO HWIH
KapOOHWIT, 1

munua  npexacrasisger coboit Ci1-Cy Beicumii  amkui, Ci1i-Czz  BBICIIHE  QJIKOKCH,
MOJIMATUJICHITIUKOJIb WA apuJl, 3aMEIIEeHHbIN aJKUJIbHOW TPYIION, WX JIMMUJ, OMHCAHHbIA B
HACTOSAIIEM JOKYMEHTE.

B MITIOCTPATUBHLIX BapHaHTax peanusauuu Dopmynsl Via-f, R® apnsernpenct coboii
METHJI, STHJI, POTUJI, U3OMPOMHJI, OyTHJI, BTOP-OyTHi1, TpeT-OyTUJI, EHTHUJI, BTOP-TIEHTUJI, TPET-
MEHTHU, HEONEHTHJI, 3-TICHTHJI, TeKCUJI, TPET-TeKCUJ, 4-CeNTWiI, LUKJIOMPOIMI, HKJIOOYTHII,
LUKJIONIEHTWI, IUKJIOreKcuyi, (Genmn, 2,6-mumeTrndeHuI, U30NpPONOKCcH, TpeT-Oyrokcunm, N-
nponwiamMuHo, N-m3onponujgamuHo, N-tper-Oytmnammuo, N, N-gumermnamuHo, N, N-
IUATUIAMUHO U N, N-AunponuiaMmuHoO.

B MINIOCTPAaTUBHBIX BapHaHTax peanusauuu Popmynbl Vla-f, R7 npencrapnsier coboii
METHJI, STHJI, IPOTHJI, U3OMPONHI, OyTHJI, BTOP-OyTHi1, TpeT-OyTHiI, IEHTHJI, BTOP-TIEHTUI, TPET-
MEHTWI, HEONMEHTHJI, 3-TICHTHJI, TeKCHJI, TPeT-TeKCUJ, 4-CeNTWiI, LUKJIOMPOIMI, LHKJIOOYTHII,
LUKJIOTIEHTWI, LUKJIOTeKCHs1, (peHm, 2,6-mumeTrndeHnI, U30NMpPONOKCHN, TpeT-OyTokcun, N-
nporuiaamMuHo, N-m3omponmnamuHo, N-tper-Oytmnamuuo, N, N-gumerunamuHo, N, N-
A3 TUIAMUHO WK N, N-TUnponuiaMuHoO.

B MITIOCTPAaTUBHBIX BapMaHTax peanuzauuu Popmynbl Via-f, R® seasernpenct coboii
METWJI, STUJI, IPOMKJI, U30MPOIHI, OyTHJI, BTOP-OyTHII, TpeT-OyTHII, MEHTUJI, BTOP-TIEHTUII, TPET-
NEeHTWI, HEOMEeHTWI, 3-TIEHTWJI, TeKCHJI, TPEeT-TeKCHJI, 4-CEeNTHI, LMKJIOMPOIWI, LHUKJIOOYTHII,
LMKJIONICHTWII, LHMKJIOTEKCUJI, (eHm, 2,6-TuMeTHa(pEeHnSI, U30MPONOKCH I, TpeT-Oyrokcua, N-
nponuiamMuHo, N-uzomnpornujgamuHo, N-tper-Oytunamubo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO Wi N, N-ITUIponuiaMuHo.

B MITIOCTPAaTUBHLIX BapHaHTax peanusauuu Popmynsl Via-f, R’ npencrasnser coboii
METHJI, STHJI, POTUJI, U3OMPOMHJI, OyTHJI, BTOP-OyTHII, TpeT-OyTUJI, IEHTHUJI, BTOP-TIEHTUJI, TPET-
MEHTHWI, HEONEHTHJI, 3-TICHTHJI, TeKCUJI, TPET-TeKCUJ, 4-CeNTui, LUKJIOMPOIMI, HKJIOOYTHII,
LUKJIONIEHTWI, IUKJIoreKcuyi, (Genmn, 2,6-mumeTrneHuI, U30NMpPONOKCHN, TpeT-OyTrokcunm, N-
nponmiamMuHo, N-m3onpornuiaamuHo, N-tper-Oytmnammuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO WK N, N-TUIpOonuiIaMuHoO.

B HekoTOpbIX BapWaHTaX BOIUIOMIEHHUS HACTOSINEE W300pEeTeHHe OTHOCUTCS K

coenuHennro Popmynsl VI,
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0 , HeOOsI3aTeIbHO 3aMEIIEHHBIX CJIOKHBIX A(PUPOB, HEOOA3ATENHEHO 3aMEIEHHBIX
Pa3BETBIEHHBIX CIOKHBIX 3(PHUPOB, HEOOS3aTENHLHO 3aMENEHHBIX KapOOHATOB, HeOOs3aTebHO
3aMeIlIeHHbIX KapOamMaToB, HeOOsS3aTebHO 3aMEIIEHHBIX CIOKHBIX THO3()HUPOB, HEOOS3aTENHHO
3aMEIIeHHbIX  PAa3BETBIIEHHBIX  CJIIOKHBIX  THO(PUPOB, HEOOS3aTeIbHO  3aMEIEHHBIX
THOKapOOHATOB, HEOOs3aTeNIbHO 3aMEILIEHHOrO S-THOKapOOHATa, HeOOsS3aTeNbHO 3aMeleHHBIX
OUTHOKapOOHATOB, HEOOS3aTeNIbHO 3aMEIEHHBIX THOKapOaMaToB, HEOOS3aTeIbHO 3aMEIeHHOTO
OKCHMETOKCHKapOOHHMIIA, Heo0s13aTeTbHO 3aMEeIEeHHOTO OKCHMETOKCUTHOKApOOHMIIA,
HEOOsI3aTeIbHO ~ 3aMEIIEHHOTO  OKCUMETHJIKapOOHWIa,  HEeoOs3aTeNIbHO  3aMEIIeHHOTO
OKCUMETHITHOKApOOHMNA, CJIOKHBIX 3¢upoB L-aMuHOKHCIOT, CHOXHBIX 3¢upoB D-
AMHMHOKHCJIOT, CJIOXKHBIX 3(upoB N-3amelieHHbIX L-aMHHOKHMCIOT, cloxHbIX 3¢pupoB N, N-
IM3aMEeLIeHHbIX L-aMHHOKHUCIIOT, CIOXKHBIX 3G upoB N-3amMeleHHbIX D-aMUHOKHCIIOT, CJIOKHBIX
spupo N, N-nu3amerneHHbIX D-aMHHOKHCIOT, HeoOs3aTeIbHO 3aMEIEHHOrO Cyib(eHua,
HeoOsI3aTeIbHO ~ 3aMELICHHOTO  MMHUAaTa, Heo0s3aTeNIbHO — 3aMEIIeHHOTO  THIpa30Hara,
HEeOOsI3aTeIbHO  3aMEIIEHHOrO0  OKCHMHJIA, HEOOs3aTejbHO  3aMELIEHHOr0 HMMUIWHUIIA,
HeO0s13aTeIbHO 3aMELEHHOTO UMHUIIIIA, HEO0A3aTebHO 3aMEIIIEHHOTO aMUHAJIsA, HEOOSI3aTeIbHO
3aMEIIEHHOTO0 TeMHAMMHAJsI, HeoOs3aTeNIbHO — 3aMEIIEHHOrO — aneTans, HeoOs3aTelbHO
3aMeIEHHOr0 TeMHualeTats, HeoOs3aTebHO 3aMEIIeHHOro KapOOHUMUIATa, HeoOs3aTeTbHO
3aMEIIEHHOr0  THOKapOOHUMUIATa,  HEOOsS3aTeNIbHO  3aMEIIEHHOro  KapOOHMMHIWIIA,
HeoO0s13aTeNIbHO 3aMEIIEHHOro KapObaMuMuiara, HeoOs3aTeIbHO 3aMEIEHHOr0 KapOaMUMUINIIa,
HeoOs13aTeIbHO 3aMEIEHHOTO THOAIeTalls, HeoOs3aTeIbHO 3aMEIEHHOTO S-aiui-2-THOITHIIA,
HEeOoOs3aTeNIbHO  3aMEIEHHBIX  CIIOXKHBIX  OuC-(alrIOKCHOeH3MI )3 UPOB,  HEOOs3aTeIbHO
3aMEINEHHbIX CIOKHBIX (alUIOKCUOeH31)3QUPOB U CloKHBIX BAB-3¢upos, npuuem R!, R* u
R’ HeoOs13aTeIbHO 3aMeleHbl OMHUM UM 60Jiee ONMHAKOBBIMY WIH pasaudHbiMu R17;

R® nmpencrapnser coGoif BOOOPON, anKuMl, ajKeHW1, aiKUHII, KapOOLMKIHIL,

reTepOKapOOIMKINI, apHJI, TETePOAPHJI, TETEPOLIMKIIII, LHUKIJIOAJIKII, LIUKJIOAIKEHII, aJIKOKCH,

KapOOLIMKIIOKCH, Te€TepOKapOOLMKIOKCH, AapWJIOKCH, TeTePOApUIIOKCH, T€TePOLUKJIIOKCH,
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LMKJIOAIKOKCH,  [MKJIOAJIKEHOKCH,  alIKWJIaMUHO,  (aJIKWi)2aMHHO,  KapOOIMKJIaAMHUHO,
reTepoKapOOIMKIAMUHO, apUIAMUHO, TeTepOapUIaMUHO, TeTEPOLHKIAMUHO, [HKJIOAIKAMUHO,
LMKJIOAIKEHAMHHO,  QJKUITHO,  KapOOLMKIUITHO,  TeTepOKapOOLMKIUITHO,  apHIITHO,
TeTEePOAPUIITHO, T€TEPOLMKIIMITHO, LUKIOANKUITHO, [UKJIOAJKEHUITHO, aJUIEHWI, LHAHO HIIN
manug, npudeM R® HeoOs3aTe1bHO 3aMeleH OHUM WM 60J1ee OMMHAKOBBLIMH MM PA3IMYHBIMU
Rw;

R’ npencTaBisieT coOoil AeWTepui, TMIPOKCH, a3uI0, THOJ, aMUHO, LIMAHO, TajioreH,
ANKWJ, QJKEHWI, aJKUHWI, KapOOLMKIIMI, TeTePOKapOOLUKIMI, apujl, TIeTePOapHII,
TETEPOLIMKITII, [UKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOIIUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, LUKIIOATKOKCH, LUKIIOAJKEHOKCH, aJKHUJIAMHHO,
(ankui)aMuHO, KapOOLMKIAMHHO, TreTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepOaPHIAMUHO,
reETCPOLUKIAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUIITHO, Kap6OHHKHHHTHO,
reTepOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAIKHITHO,
LMKJIOANIKEHUJITHO, aJUTeHWN, CyabQuHWI, CynbdhaMous, CynbQOHWI, JHUIMHUL, HUTPO WJIH
kapOoHun, mpudeM R’ HeoOA3aTeNbHO 3aMelleH ONHMM MM 0ojee ONMHAKOBBIMH MM
pasnuanbivu R1Y;

R® npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKWHWI, KapOOLMKIWI, TeTepOKapOOLMKIIII, apuj, TIeTepOapHuI,
TETEPOLMKIITII, LUKJIOANKUJ, [UKJIOAJKEHIII, aJIKOKCH, KapOOLMKIOKCH, reTepOoKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIMKIIOKCH, LIUKJIOATKOKCH, LUKJIOAIKEHOKCH, aJKUJIAMHHO,
(ankmin)aMuHO, KapOOLMKJIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, T'€TepPOaPHIIAMUHO,
T€TEPOLIMKIAMUHO,  LHMKJIOAJKAMHHO, LHMKJIOAJKEHAMUHO, AJKHITHO, KapOOLHUKIHMITHO,
reTepOKapOOMKIMITHO, APWITHO, Te€TEPOAPHIITHO, TETePOLUKIIMITHO, LUKIOAJKHITHO,
LMKJIOAIKEHUJITHO, AJUICHWI, CYabQUHIWI, CynbdaMous, CynbQOHWI, JHUMUL, HUTPO WJIH
kapOonun, npudeM R® HeoOs3aTenpHO 3aMelleH ONHMM MIH OOjee ONUHAKOBHIMU MU
pasnuunbivu R1Y;

R’ npencrasnser coboii melTepHii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJIOTeH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIMI, TeTePOKapOOIUKIMI, apujl, TIeTePOapHI,
TETEPOLIMKITII, IUKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, UKIOATKOKCH, UKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankun)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, TeTepPOaPHIAMUHO,
rETCPOLUKIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUJIITHO, Kap6OHHKHHHTHO,
reTepOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAJKHITHO,
LMKJIOANIKEHUNITHO, aJUTeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUIMUL, HUATPO WJIH
kapOoHun, mpudeM R’ HeoOsf3aTenbHO 3aMelleH ONHMM WM 0Oojee ONMHAKOBBLIMH MM
pasnuanbivu R,

R’7, R® u R’ moryT 06pa3oBbIBaTh KOJBLO C 0-aTOMOM YIVIEPONA, K KOTOPOMY OHH
NPUCOEIMHEHBI, U C aMHUHOTPYIIOHN, MPUCOETUHEHHOH K 0-aTOMY yIIIEpOna,;

R® u R’ moryr 00Opa3oBbIBaTh KONbLO C 0-aTOMOM YIIEPOAda, K KOTOPOMY OHH

NPpUCOCANHECHBDI,
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R npeAcTaBysieT coOOl AelTepuii, THAPOKCH, a3WUAO0, THUOJ, aMHUHO, LIMAHO, TaJIOTeH,
aNKWJI, QJKeHWI, aJKUHWI, KapOOLMKJIWI, TeTepOKapOOLMKINI, apw, TreTepoapul,
reTePOLIMKIIIII, LUKJIOAJTKUI, [UKJIOAJKSHHIII, aJIKOKCH, KapOOLIUKIIOKCH, reTepOKapOOLIMKIIOKCH,
APWIOKCH, TeTePOAPHIIOKCH, M€TEPOLIMKIOKCH, LIMKJIOAJIKOKCH, LUKJIOAJKEHOKCH, AJKUIIAMUHO,
(anmkmin)aMUHO, KapOOLMKJIAMHUHO, TeTepOKapOOLMKIAMUHO, apUIAMHHO, Te€TepOapHIaMUHO,
TeTEePOLMKIAMHUHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIIHITHO,
reTepOKapOOMKIMITHO, APWITHO, TE€TEPOAPUITHO, TETePOLUKIIMITHO, LUKIOAJKUITHO,
LUKJIOAJIKEHUJITHO, aJUIGHWI, CyJabQUHWI, CyibhamMons, CynbGOHWUI, JUMUA, HUTPO WM
kapOonun, mpudeM R!° HeoGs3aTenbHO 3aMelieH OOHHUM WM Oonee OJMHAKOBBIMH HIIH
pasznuunbivu R

R! npeacTaBisieT coOOl AeiTepuii, TMAPOKCH, a3uUA0, THOJ, aMHUHO, LIMAHO, TaJIOTEH,
aNKWJI, AaJKeHWI, aJKUHWI, KapOOILMKJIWI, TeTepOKapOOLMKINI, apwi, TreTepoapul,
TeTEePOLIMKIIII, LUKJIOAJKHJI, [UKJIOAJKSHIII, aJIKOKCH, KapOOLUKIIOKCH, reTepOKapOOILIMKIIOKCH,
APWIOKCH, TE€TEPOAPHIIOKCH, T€TEPOLIMKIIOKCH, LHUKJIOAJIKOKCH, LUKJIOAJKEHOKCH, AJKUIIAMUHO,
(ankwn)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, T'e€TepPOaAPHIAMUHO,
reTepPOLMKIAMUHO,  [HKJIOAJKAMUHO, IUKJOAJKEHAMUHO, aJIKUITHO, KapOOIUKIMITHO,
reTepOKapOOUKIIMIITHO, APHWJITHO, TETePOAPIIITHO, TeTePOLHKIMITHO, HKJIOAJIKUITHO,
LUKJIOAJIKEHWITHO, aJUIGHW1, CyIb(GUHWI, CynbamMoni, Cynb(GOHWUI, JUMUA, HUTPO WIH
KapOOHWIT; U

murmnn npexacrasnsier cobodt Ci1-Czp Beictmin  ankwn, Ci1-Cz2 BBICIIHH — aJIKOKCH,
MOJIM3TUIICHIVIMKOJIb WK apuJj, 3aMELUEeHHbIM aJIKUJIBbHOW IPYIIION, WU JIMOUJ, ONMCAHHBIA B
HACTOALLEM JOKYMEHTE.

B MIMIOCTPAaTUBHBIX BapuaHTax peajuzamun Popmynsl VII, RS mpencrasnsier coGoit
METWJI, STUJI, IPOIKJI, U30MPOIHI, OyTHJI, BTOP-OyTHII, TpeT-OyTHII, MEHTUJI, BTOP-TIEHTWII, TPET-
NEHTWI, HEOMEeHTW, 3-TIEHTWI, TeKCHJI, TPET-TeKCHJI, 4-CEeNTW, LMKJIOMPOIWI, LHUKJIOOYTHII,
LUKJIONIEHTWI, LUKJIOrekcusi, Genwn, 2,6-mumeTrndeHns, U30NpONoKCHa, TpeT-Oyrokcum, N-
nponwiamMuHo, N-uszomnpornuigamuHo, N-tper-Oytunamubo, N, N-gumermnamuHo, N, N-
IS TUIAMUHO U N, N-AunponuiaMuHo.

B MIMOCTPAaTUBHLIX BapuaHTax peanuszanuu Popmynst VII, R’ sensernpenct coboii
METHJI, STHI, POTHJI, U3OTPOMHI, OyTHJI, BTOP-OyTHiI, TpeT-OyTUJI, IEHTHUJI, BTOP-TIEHTUJI, TPET-
MEHTHWI, HEONEHTHJI, 3-TICHTHJI, TeKCWJI, TPeT-TeKCUJ, 4-CeNTui, LUKJIOMPOMMI, HKJIOOYTHII,
LUKJIONIEHTWI, IUKJIoreKcusi, (Genmn, 2,6-mumeTrndeHuI, U30NpONOKCHN, TpeT-OyTokcunm, N-
nponwiaMuHo, N-m3onponuigamuHo, N-tper-Oytmnammuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO WK N, N-TUnponuiaMuHoO.

B MIMIOCTPAaTUBHLIX BapuMaHTax peanuszanuud Popmynsl VII, R® sensernpenct coboii
METHUI, STHJI, IPOTHJI, U3OMPONHI, OyTHJI, BTOP-OyTi1, TpeT-OyTHiI, MEeHTHUJI, BTOP-TIEHTUI, TPET-
MEHTWI, HEONMEHTHJI, 3-TICHTHJI, TeKCHJI, TPeT-TeKCUJ, 4-CeNTWiI, LUKJIOMPOIMI, LHKJIOOYTHII,
LUKJIONIEHTWI, LUKJIOreKCHy1, (penm, 2,6-mumeTrneHnI, U30NMPONOKCHN, TpeT-OyTokcun, N-
nporunamMuHo, N-m3omponunamuHo, N-tper-Oytunamuuo, N, N-gumerunamuHo, N, N-

A3 TUIAMUHO Wi N, N-TUnponuiaMuHoO.
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B MIMIOCTPAaTUBHLIX BapuMaHTax peanuszamuud Popmynsl VII, R’ sensernpenct coboii
METWJI, STHJI, IPOIMJI, U30TIPOIII, OyTHII, BTOP-OyTHII, TPeT-OyTHII, IEHTUJ, BTOP-TIEHTUII, TPET-
NEHTWI, HEONEHTW, 3-TIEHTWJ, TeKCHJI, TPET-TeKCHJI, 4-CEeNTWI, LUKJIOMPONWI, LHUKJIOOYTHIL,
LUKJIOTIEHTIII, LHUKJIOTeKCUJI, (eHm, 2,6-n1uMeTUI(peHnsI, N30MpOoNoKcHy, Tper-Oyrokeua, N-
nponwiamMuHo, N-usonpornuiaamuao, N-tper-Oyrunamuuo, N, N-gumermnamuno, N, N-
AnsTUAAMUHO WK N, N-IunponuiaMuHo.

B HekoTOpbIX BapuaHTaX BOIUIOLIEHUS HACTOAINEe H300pETeHHe OTHOCUTCSA K

coenunenno Popmyiel VIII,
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0 , HeoOsI3aTeIbHO 3aMEIIeHHBIX CJIOKHBIX A3(PUPOB, HEOOA3ATENBHO 3aMEIEHHBIX
Pa3BETBICHHBIX CIOKHBIX 3(HUPOB, HEOOS3aTENBHO 3aMELICHHbIX KapOOHATOB, HEOOs3aTebHO
3aMelIeHHbIX KapOamMaToB, HEOOS3aTebHO 3aMEIIeHHBIX CJIOKHBIX THO3()HUPOB, HeOOs3aTeTbHO
3aMEIIEHHBbIX  PAa3BETBJIICHHBIX  CJIOKHBIX  THOA(UPOB, HEOOS3aTeIbHO  3aMELICHHBIX
THOKapOOHATOB, HEOOSI3aTeIbHO 3aMEIIEHHOTO S-THOKapOOHaTa, HEeOOsS3aTeNIbHO 3aMELIeHHBIX
OUTHOKApOOHATOB, HEOOsI3aTeIbHO 3aMEIEHHBIX THOKapOaMaToB, HEOOS3aTEIbHO 3aMEIEHHOTO
OKCHMETOKCHKapOOHHMJIA, HEOOs13aTeNIbHO 3aMELIEHHOTO OKCHMETOKCUTUOKAPOOHMIIA,
HEOOsI3aTeIbHO ~ 3aMEINEHHOTO  OKCUMETHJIKapOOHWIa,  HEeoOs3aTeNIbHO  3aMEINEeHHOTO
OKCUMETHJITHOKApOOHWNIA, CJOXKHBIX 3GupoB L-aMUHOKHCIIOT, CIOXHBIX 3¢upoB D-
AMHHOKHCJIOT, CJIOXKHBIX 3(upoB N-3aMemeHHbIX L-aMUHOKHCIOT, CIOXHBIX 3¢pupoB N, N-
IM3aMeIIeHHbIX [-aMHHOKHUCIIOT, CIOKHBIX 3G upoB N-3amelneHHbIX D-aMUHOKHCIIOT, CIOKHBIX
s¢upoB N, N-muszamerneHHbIX D-aMHUHOKHCIIOT, HEOOs3aTEIbHO 3aMENIEHHOTO Cyib(eHnna,
HeOoOsI3aTeIbHO  3aMEIEHHOTO  MMUAaTa, HeoOs3aTeNIbHO — 3aMEIIEHHOTO  IHIpa30Hara,
HeOOS3aTEeNIbHO  3aMEIIEHHOr0  OKCHMMJIA, HEOOsS3aTeNbHO  3aMELIEHHOr0  HMMMIWHMUIIA,
HeoOs3aTeNIbHO 3aMEIIIEHHOTO UMHIIIIA, HEOOS3aTeIbHO 3aMEIEHHOIO aMHHAJISL, HEOOS3aTeIbHO
3aMELIEHHOr0 TeMHaMHHAJSL, HeoOs3aTelIbHO  3aMELIEHHOrO  aleTalisl, HeoOs3aTeNbHO
3aMEIIEHHOr0 TeMHualeTalss, HeoOs3aTebHO 3aMEIIeHHOro KapOOHUMHAaTa, HeoOs3aTeTbHO

3aMEIEHHOr0 THOKapOOHUMHUIATA, Heo0sA3aTeIbHO 3aMELLIEHHOrO KapOOHUMHIUIIA,
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Heo0s3aTeNIbHO 3aMELeHHOTO KapOaMuMuaara, HeoOs3aTelIbHO 3aMEIeHHOro KapOaMHUMHINIIA,
HeoOs13aTeNbHO 3aMEIIEHHOTO THOALeTaNsl, Heo0A3aTeIbHO 3aMELIEHHOTO S-aliii-2-THOITHIIA,
HEeOoOsA3aTeNbHO  3aMEIEHHBIX  CIIOXKHBIX  Ouc-(alyioKCHOeH3m)3(hUpoB,  HEOOsI3aTeNbHO
3aMEIIEHHbIX CIOKHBIX (alUIOKCUOEH31)3OUPOB 1 CIoKHBIX BAB-3¢upos, npuuem R!, R? u

R’ Heob6s13aTeIbHO 3aMelleHbl OMHUM UK OoJlee OMHAKOBBIMU MU pa3muuHbiMu R17;

R® npencrapnser coboif  BOMOPON, ANKMN, aNKEHWJ, AaJKUHWI, KapOOLMKIWT,
reTepOKapOOIMKIINIL, APHJI, TeTEPOAPHI, TETEPOLIUKIINI, IUKIOATKII, [TUKJIOATKEHHI, aJIKOKCH,
KapOOLIMKIIOKCH, Te€TePOKAPOOIMKIOKCH, apHJIOKCH, TeTePOAPUIOKCH, TE€TEPOLMKIIOKCH,
[MKJIOAIKOKCH,  [MKJIOAJIKEHOKCH,  alIKUJIaMWUHO,  (aJIKMI)2aMHHO,  KapOOIIMKJIAMUHO,
reTepOKapOOIMKIAMUHO, apUIIAMUHO, TeTePOapUIaMUHO, TeTEPOIMKIAMUHO, IHKJIOAIKaAMUHO,
[MKJIOAIKEHAMHHO,  QJKUITHO,  KapOOLMKIUITHO,  TeTepOKapOOLMKIUITHO,  apHIITHO,
Te€TEPOAPHIITHO, TE€TEPOLMKIIMITHO, HKIOANKHITHO, [UKJIOAIKEHUITHO, aJUIEHWI, HAHO HITN
JIMIIU A, TpU4EM R6 HCO6$ISaTeJ'IbHO 3aMElIeH OAHUM UJIU 60.]'[66 OAWHAKOBBIMU HJIU PA3JIMYHBIMUA
RI:

R’ npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTepOKapOOLMKINI, apujl, TIeTepOapHuI,
TETEPOLIMKITII, [UKJIOANKUJ, IUKJIOAJKEHIII, aJIKOKCH, KapOOLMKIOKCH, reTepoKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIMKIIOKCH, UKIOATKOKCH, LUKJIOAIKEHOKCH, aJKHUJIAMHHO,
(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, T'€TepPOaPHIIAMUHO,
rETCPOLUKIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUIITHO, Kap6OL[I/IKJ'II/IJ'ITI/IO,
reTepOKapOOMKIMITAO, APWITHO, TE€TEPOAPHITHO, TETEPOLUKIHITHO, LHUKIOAJKUITHO,
LMKJIOAIKEHUJITHO, AJUIEHWI, CyabQUHIWI, CcynbdaMous, CynbQOHWI, JHUMUL, HUTPO WJIH
kapOonun, mnpudeM R’ HeoOsA3aTenbHO 3aMelleH ONHMM MIH 0ojee ONUHAKOBHIMU MU
pasnuunbiMu R1;

R?® npencrasnser coboii melTepHii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJIOTEH,
ANKWJ, QJKEHWI, aJKWUHWI, KapOOLMKIIWI, TeTePOKapOOIMKIMI, apujl, TIeTePOapHI,
TE€TEPOLMKIIII, IUKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, LUKIIOATKOKCH, LUKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankun)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepPOaPHIAMUHO,
rETCPOLUKIAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUJIITHO, Kap6OL[I/IK.III/IJITI/IO,
reTepOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAJKHITHO,
LMKJIOAIKEHUIITHO, aJUTeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUIMHUL, HUTPO WJIH
kapOoHun, mpudeM R® HeoOs3aTenbHO 3aMeleH ONHMM WM 0Oojee ONMHAKOBBLIMH MM
pasnuanbivu R,

R’ npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKWHWI, KapOOLMKIIWI, TeTepOKapOOLMKINI, apujl, TeTepOapHuI,
TETEPOLIMKITII, LUKJIOANKUJ, [UKJIOAJKEHII, aJTKOKCH, KapOOLIMKIIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, LUKJIOATKOKCH, LUKIOAIKEHOKCH, AJKUJIAMHHO,

(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIaMHHO, T'e€TepOaPIIIAMUHO,
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TeTepPOLMKIAMUHO, LHKJIOAJKAMHUHO, IUKJOAJKEHAMUHO, aJKUITHO, KapOOIUKIMITHO,
reTepoKapOOIUKIIMIITHO, APWJITHO, TeTePOaAPIIITHO, TeTePOLMKIMITHO, MUKJIOAJIKUITHO,
LUKJIOAJIKEHWITHO, AJUIGHWI, Cyab(pUHWI, Cynbamonn, Cynb(GOHWUI, JUMUA, HUTPO WIH
kapbonun, mpudeM R’ HeoOs3aTenbHO 3aMelleH ONHMM WM 0OJee ONMHAKOBBIMM MJIH
pasnuanbivu R,

R’7, R® u R’ moryr 006pa3oBbIBaTh KOJNBLO C 0-aTOMOM YIVIEPONa, K KOTOPOMY OHH
MPUCOEIUHEHBL, U C aMUHOTPYIIIOH, IPUCOSAUHEHHOH K (i-aTOMY YIJIepoaa,;

R® u R’ moryr oOpasoBeIBaTH KONBLIO C O-aTOMOM YINIEPOAa, K KOTOPOMY OHH
MPUCOETMHEHBI,

R npeacTaByiseT coOOl AelTepuii, TMAPOKCH, a3uUIO0, THUOJ, aMHUHO, LIMAHO, TaJIOTeH,
aNKWI, AaJKeHWI, aJKUHWI, KapOOLMKJIWI, TeTepOKapOOLMKIUI, apwi, TreTepoapul,
TeTEePOLIMKIIII, LUKJIOAJKHJI, [UKJIOAJKEHHI, aJIKOKCH, KapOOLUKIIOKCH, reTepOKapOOILIMKIIOKCH,
APUWIOKCH, TeTePOAPUIIOKCH, T€TEPOLUKIIOKCH, LIUKJIOANIKOKCH, HUKJIOAJKEHOKCH, aJKUJIAMUHO,
(ankui)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepPOaAPHIIAMUHO,
TeTepPOLMKIAMUHO,  [HMKJIOAJKAMUHO, IUKJIOAJKEHAMUHO,  aJIKUITHO, KapOOIUKIMITHO,
reTepoKapOOIUKIIMIITHO, APWJITHO, TeTePOAPIITUO, TeTePOLHKIMITHO, [HKJIOAJIKUITHO,
LUKJIOAJIKEHWITHO, AJUTIGHWI, CyJIbQUHWI, Cyibdamoni, Cynb(GOHWUI, JUMUA, HUTPO WIH
kapOonun, mpudeM R!° Heobs3aTenbHO 3aMelieH OOHUM WIM OoNee OJMHAKOBBIMH HJIH
pasznuunbivMu R

R npeAcTaBysieT coOol AelTepuil, THAPOKCH, a3ua0, THOJ, aMHUHO, LIMAHO, TaJIOTEH,
aNKWJI, AQJKeHWI, aJKUHWI, KapOOLWKJIWI, TeTepOKapOOLMKINUI, apwi, TreTepoapul,
reTePOLIMKIIIII, LUKJIOATKUI, [UKJIOAJKEHUI, aJIKOKCH, KapOOLIUKIIOKCH, reTepOKapOOLIMKIOKCH,
ApPUWIOKCH, TeTePOAPHIIOKCH, T'€TEePOLUKIOKCH, LIUKJIOAJKOKCH, HUKJIOAJKEHOKCH, aJKUJIAMUHO,
(anmkmin)aMUHO, KapOOLMKJIAMUHO, TeTepOKapOOLMKIAMUHO, apUIAMUHO, Te€TepOapHIaMHHO,
TeTEePOLMKIAMUHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIHITHO,
reTepOKapOOIUKIHITHO, APHWJITHO, Te€TEPOAPHIITHO, TeTePOLMKIUITHO, LUKJIOAJKUITHO,
LUKJIOAJIKEHUJITHO, aJUIGHWI, CyJabPUHWI, CyibGamMons, Ccynb(GOHWUI, JUMUA, HUTPO WJIH
KapOOHWIT; U

murmuy npexacraensier coboit Ci1-Cz Beictmii  ankwn, Ci1-Cr2 BBICIIHMHA — aJKOKCH,
MOJNIMATUJICHIVIMKONIb WK apuJj, 3aMEIIEeHHbIN aJKUJIbHOW TPYIION, WU JIMOUJ, ONHCAHHBIA B
HACTOSIIIIEM JIOKYMEHTE.

B uamocTpaTMBHBIX BapuaHTax peanuzamuu @opmynsl VIIL, RS mpencrasnser coboii
METHJI, STHJI, IPOTHJI, U3OMPONHI, OyTHJI, BTOP-OyTi1, TpeT-OyTHiI, MEeHTHJI, BTOP-TIEHTUI, TPET-
MEHTWI, HEONMEHTHJI, 3-TICHTHJI, TeKCHJI, TPeT-TeKCUJ, 4-CeNTWiI, LUKJIOMPOIMI, HKJIOOYTHII,
LUKJIONIEHTWT, IUKJIOTeKCH1, (peHm, 2,6-mumeTrndeHnI, U30NMpPONOKCHN, TpeT-OyTokcun, N-
nponmiamMuHo, N-m3onponuiaamuHo, N-tper-Oytmiamuuo, N, N-gumermnamuHo, N, N-
IS TUIAMUHO U N, N-AunponuiamMuHoO.

B uamocTpaTMBHBIX BapHaHTax peanuzamun @opmynsr VI, R7 ssasernpenct coboii
METHUI, STHJI, IPOIHJI, U3OMPONHI, OyTHJI, BTOP-OyTIiL, TpeT-OyTUiI, IEHTUJI, BTOP-TIEHTUI, TPEeT-

MEHTWI, HEONMEHTHJI, 3-TIeHTHJI, TeKCWJI, TPeT-TeKCUJ, 4-CeNnTWi, LUKJIOMPOIHI, LHKJIOOYTHII,



54

LIMKJIONICHTIII, LHUKJIOTeKCUI, (eHm, 2,6-nuMeTHi(peHnsI, U30MponoKcHy, Tper-Oyrokenua, N-
nporunamMuHo, N-m3omponmnamuHo, N-tper-Oytmnamuuo, N, N-gumerunamuHo, N, N-
Au3TIIaMUHO Ui N, N-1unponunamuHo.

B uamocTpaTMBHBIX BapuaHTax peanuzamun @opmynsr VI, R® sensernpenct coboii
METWJI, 3TUJI, POTIIJI, U30NIPOIWJI, OyTHII, BTOp-OyTHII, TPeT-OyTHJI, TIEHTHJI, BTOP-NIEHTUII, TPET-
NEeHTWI, HEOMEHTHJ, 3-TIeHTHJI, TeKCHJI, TPEeT-TeKCHJI, 4-CeNTWI, LUKJIONPOIHI, LHMKJIOOyTHI,
LIMKJIONIEHTWII, LIUKJIOTeKC, (enmn, 2,6-muMeTHI(peHnI, U30MPONOKCH, Tper-OyTokeua, N-
nponuigamMuHo, N-m3omnponmnamuHo, N-Tper-Oytminamuuo, N, N-gumeruwnamuHo, N, N-
A TIIaMUHO Ui N, N-munponuinamuHo.

B uamocTpaTHBHBIX BapuaHTax peanuzamuu @opmyns VII, R® ssnsernpenct coboii
METWJI, STWJI, IPOIHJI, U30MPOIIII, OyTHII, BTOP-OyTHII, TpeT-OyTHII, IEHTUJI, BTOP-TICHTWII, TPET-
NEeHTWI, HEONEHTWI, 3-TIEHTWJI, TeKCHJI, TPET-TeKCHJI, 4-CEeNTWI, LHUKJIOMPOMWI, LHUKJIOOYTHII,
LIMKJIONICHTIII, LHUKJIOTeKCU, (eHm, 2,6-TuMeTHI(pEeHnSI, U30MPOIIOKCH, TpeT-OyTrokenua, N-
nporuiamMuHo, N-m3ompornmiamuHo, N-Tper-OytminamuuHo, N, N-gumerunamuHo, N, N-
au3TUIaMUHO Ui N, N-1unponunamuHo.

B HekoTOpbIX BapuaHTaX BOIUIOLICHUS HACTOAIIEEe M300pEeTeHHe OTHOCUTCS K

coenuHeHnro Popmyner IX,
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Pa3BETBICHHBIX CIOKHBIX 3(UPOB, HEOOS3aTENBHO 3aMELIEHHbIX KapOOHATOB, HEOOs3aTebHO

, HeoOsI3aTeIbHO 3aMEIIeHHBIX CJIOKHBIX 3(PUPOB, HEOOA3ATENBHO 3aMEIEHHBIX

3aMelIeHHbIX KapOamMaToB, HEOOsS3aTeNbHO 3aMEIIEHHBIX CIOKHBIX THOI()HUPOB, HEOOS3aTETHHO
3aMEIIEHHbIX  PA3BETBIIEHHBIX  CJIIOKHBIX  THOA(PUPOB, HEOOS3aTeIbHO  3aMEIEHHBIX
THOKapOOHATOB, HEOOSI3aTeNIbHO 3aMEIIeHHOro S-THOoKapOOHaTa, HeOoOsS3aTeNbHO 3aMeleHHBIX
OUTHOKapOOHATOB, HEOOSI3aTeNIbHO 3aMEIEHHBIX THOKapOaMaToB, HEOOS3aTEIbHO 3aMEIeHHOTO
OKCHMETOKCHKapOOHHMIIA, HEO0Os3aTeNbHO 3aMEIIEHHOTO OKCHMETOKCUTHOKApOOHMIIA,
HEOOsI3aTeIbHO ~ 3aMEIIEHHOTO  OKCUMETHIKapOOHWIa,  HEeoOs3aTeNbHO  3aMEIIEeHHOTO
OKCUMETHITHOKApOOHWNIA, CJIOXKHBIX 3¢upoB L-aMuHOKHCIOT, CcHOXHBIX 3¢upos D-
AMHMHOKHCJIOT, CIOXKHBIX 3(upoB N-3aMemeHHbIX L-aMUHOKHCIOT, cloXHbIX 3¢pupoB N, N-
IM3aMeIeHHbIX L-aMHHOKHUCIIOT, CIOXKHBIX 3G upoB N-3ameleHHbIX D-aMUHOKHUCIIOT, CIOKHBIX
s¢pupoB N, N-muszamerneHHbIX D-aMHHOKHCIIOT, HEOOs3aTEIbHO 3aMELIEHHOTO Cyib(eHunna,
HeoOs3aTeIbHO  3aMELIEHHOTO  MMHUAaTa, Heo0s3aTeNbHO — 3aMEIIeHHOTO  THIpa30Hara,

He00s13aTeNIbHO 3aMCIICHHOI'O OKCHMMJIA, HE00s13aTeIbHO 3aMCIICHHOI0 HUMHJHUHHAIIA,
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HeoOs3aTeNIbHO 3aMEIIIEHHOTO UMHIIIIA, HEOOS3aTeIbHO 3aMEIEHHOIO aMUHAJISL, HEOOS3aTeIbHO
3aMEILIEHHOr0 TeMHaMHHASL, HeoOs3aTeIbHO  3aMEIIEHHOrO  alleTalisl, HeoOs3aTeNbHO
3aMEILIEHHOr0 TeMHualeTalss, HeoOs3aTebHO 3aMEIIeHHOro KapOoHMMHAaTa, HeoOs3aTeTbHO
3aMEIEHHOT0  THOKapOOHUMUATA, HEOOs13aTeNIbHO ~ 3aMEIIEHHOro  KapOOHMMMIUIIA,
Heo0s13aTeIbHO 3aMELIEHHOTO KapOaMuMuaara, HeoOs3aTebHO 3aMEIeHHOrO KapOaMUMHUIUIIA,
HeoOs3aTeNIbHO 3aMEIIIEHHOTO THOALETasl, HeOOsI3aTeIbHO 3aMEINEHHOrO S-alui-2-THOITHIIA,
HEOOSI3aTEIbHO  3aMEIIEHHBIX  CJIIOKHBIX  Ouc-(auuaokcuOeH3ua)3(hupoB,  HeoOs3aTeNIbHO
3aMEINeHHbIX CIOKHBIX (alUIOKCUOeH31)3QUPOB U CloKHBIX BAB-3¢upos, npuuem R% R® u

R’ HeoOs3aTeNbHO 3aMelleHbl OHUM WM 6oJiee ONMHAKOBBIMH M pasaudHbiMu R'7;

R® nmpencraenser co0oif  BOOOPON, aNKHUN, AajKeHWJ, AaIKUHII, KapOOLMKINI,
reTepOKAPOOIIMKIIAI, apPHJI, TETEPOAPHJI, TETEPOLIMKIIHII, [TUKIIOATKII, [UKJIOANKEHIII, aIKOKCH,
KapOOLIMKIIOKCH, TeTePOKapOOIMKIOKCH, AapHJIOKCH, TeTePOAPUTIOKCH, TeTEPOLMKIOKCH,
[MKJIOAIKOKCH,  IIMKJIOANIKEHOKCH,  alIKWJIaMUHO,  (aJIKWI)2aMHHO,  KapOOI[MKJIAMUHO,
reTepoKapOOIMKIAMUHO, apUIAMUHO, TeTepOapUIaMUHO, TeTEPOIMKIAMUHO, I[HKJIOAIKAMUHO,
[MKJIOAIKEHAMHHO,  QJKUITHO,  KapOOLMKIUITHO,  TeTepOKapOOLMKIUITHO,  apHUIITHO,
TeTEPOAPUIITHO, TETEPOLMKIUITHO, HUKIOANKUITHO, [UKJIOATKEHUITHO, aJUIEHWI, HAHO HIIN
JIMIIU A, IpU4eEM R6 Heo6$[3aTeano 3aMElICH OJHUM UJIU 60.]'[66 OOWHAKOBBIMU WJIU PA3JIMYHBIMU
RI:

R’ npencrasnsier coboii melTepuil, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepOKapOOLMKIIII, apuji, TeTepOapHI,
TE€TEPOLIMKIIII, LUKJIOAKUJ, LUKJIOAJKEHIII, AJIKOKCH, KapOOLIMKIIOKCH, TeTepOKapOOLUKIOKCH,
APUJIOKCH, TeTEPOAPUIIOKCH, TeTePOLIUKIIOKCH, LUKJIOATKOKCH, LIUKJIOAJIKEHOKCH, AJKUJIAMHUHO,
(anmkmin)aMHHO, KapOOLMKJIAMHUHO, TeTepOKapOOLMKIAMUHO, apUIAMHHO, Te€TepOapHIaMUHO,
TeTEePOLMKIAMUHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLHUKIHITHO,
reTEPOKAPOOIMKIIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHKIOAIKHITHO,
LMKJIOANIKEHUJITHO, aJUTEHWN, CyabQUHWI, CynbhaMous, CynbQOHWI, UKL, HUTPO WJIH
kapOoHmn, mpudeM R’ HeoOA3aTeNbHO 3aMelleH ONHMM MM 0ojee ONMHAKOBBIMH HIIH
paznuanbivu R1Y;

R® npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTEH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTepOKapOOIMKINI, apujl, TIeTepOapuI,
TETEPOLMKITII, IUKJIOANKUJ, [IUKJIOAJKEHIII, aJIKOKCH, KapOOIMKIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIUKIIOKCH, UKIOATKOKCH, UKJIOAIKEHOKCH, aJKHUJIAMHHO,
(ankwi)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepPOaAPHIIAMUHO,
rETCPOLUKIIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUJIITHO, Kap6OI_II/IKJ'II/IJ'ITI/IO,
reTepOKApOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHKIOAJKUITHO,
LMKJIOAIKEHUNITHO, aJUTEHWNI, CyabQuHWI, CcynbdhaMous, CynbQOHWI, JHUMHUL, HUATPO WJIH
kapOoHun, npudeM R® HeoOs3aTenbHO 3aMelleH ONHMM WM 0OOjee ONMHAKOBBIMM MJIH
pasnuanbivu R,

R’ NpeACTaByisieT COOOM AeUTepHil, TMIPOKCH, a3UI0, THOJ, aMHHO, LIMAHO, TaJIOTeH,
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aNKWJ, QJKEHWI, aJKWHWI, KapOOLMKIIWI, TeTepOKapOOLMKIIII, apuji, TIeTepOapHuI,
TETEPOLIMKITII, LMKJIOANKUJ, [UKJIOAJKEHII, aJTKOKCH, KapOOLIMKIIOKCH, reTepoKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, LIUKJIOATKOKCH, LUKJIOAJIKEHOKCH, aJKUJIAMHHO,
(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, T'€TepPOaPHIIAMUHO,
TeTEePOLMKIAMUHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIHMITHO,
reTepOKapOOMKIMITHO, APWITHO, TE€TEPOAPHITHO, TETEPOLUKIIMITHO, LUKIOAJKHITHO,
LMKJIOAIKEHWJITHO, AJUICHWI, CYAbQUHIWI, CynbhaMous, CynbQOHMI, JHUMUL, HUTPO WJIH
kapOoHmn, mpudeM R’ HeoOsf3aTenbHO 3aMelleH ONHMM MM 0Oojee ONMHAKOBBIMH HIIH
pasnuanbivu R1Y;

R’, R® u R’ moryr 06pa3oBbIBaTL KONBLO C (-aTOMOM YTIEPOAa, K KOTOPOMY OHH
NPUCOEIMHEHBI, U C aMHHOTPYIITIOHN, MPUCOETUHEHHOH K 0-aTOMY yIIIEPONa,;

R® u R’ moryr 0OpasoBbIBaTHL KONBLIO C 0-aTOMOM YIIEPOAa, K KOTOPOMY OHH
TPUCOETHHEHBI,

R!° npencrasnsier coboii meifrepuii, TUAPOKCH, a3UAO0, TUOJN, AMMHO, LMAHO, TaJOTEH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTepOKapOOLMKIIMI, apujl, TIeTepOapuI,
TEeTEPOLMKITII, IUKJIOANKUJ, [IUKJIOAJKEHIII, aJIKOKCH, KapOOIMKIIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIMKIIOKCH, UKIOATKOKCH, UKJIOAIKEHOKCH, aJKHUJIAMHHO,
(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, T'e€TepPOaPHIIAMUHO,
TeTEPOLMKIAMHHO,  [HKIOAJKAMHHO, [HKJIOAJKEHAMUHO, aJKHITHO, KapOOLMKIHITHO,
reTepOKapOOMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LUKIOAJKUITHO,
LMKJIOANIKEHUIITHO, aJUIEHWNI, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUMUL, HUATPO WJIH
kapbonun, npudeM R!° Heobs3aTenbHO 3aMerieH OOHUM WM Oonee ONMHAKOBBIMH MJIH
pasznuanbivMu RY

R! NPENICTaBIsAeT COOOW AeTepuii, THAPOKCH, a3UA0, THOJ, aMHHO, IHAHO, TajioreH,
aNKWUJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepoKapOOLMKIIII, apujl, TeTepOapHI,
TETEPOLIMKITII, [UKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, LUKIOATKOKCH, LHUKIIOAJKEHOKCH, aJKHUJIAMHHO,
(ankui)aMuHO, KapOOILMKIAMHHO, TIeTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepPOaAPHIIAMUHO,
TETEPOLMKIIAMHHO,  [HMKIOAJKAMHHO, [HKJIOAJKEHAMUHO, AJKHITHO, KapOOILMKIHITHO,
reTEPOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LUKIOAJKHITHO,
LMKJIOAIKEHUJITHO, aJUTeHWN, CyabQuHWI, CynbhaMous, CynbQOHWI, JHUIMHUL, HUTPO WJIH
KapOOHWIT, U

murmig npexacrasnsier coboit Ci1-Cz Beictmii  ankwn, Ci1-Cr2 BBICIIHN  aJIKOKCH,
MOJIMATUJICHIVIMKOJIb WIN apuJl, 3aMELIECHHbIN aJKUJIBbHOW TPYIIIONW, WU JIMOUJ, ONHCAHHBIA B
HACTOSIIIEM JIOKYMEHTE.

B WIIOCTpaTUBHBIX BapuaHTax peanusauuu Popmynsl IX, R® mpencrasnser coGoit
METWUJI, ST, IPOIKJI, U3OMPOIHII, OyTHJI, BTOP-OyTHII, TpeT-OyTHII, MEHTUJI, BTOP-TIEHTWII, TPET-
MEHTUI, HEOMEHTWI, 3-TIEHTWJ, TEKCHJI, TPET-TeKCHJI, 4-CEeNTHII, LUKJIOMPOII, [HUKIOOYTHII,
LMKJIONIEHTWI, LHUKJIOTeKCUI, (eHu, 2,6-nuMeTHa(peHnI, U30MPONoKcHa, TpeT-Oyrokcua, N-

npornuigamMuHo, N-m3omponmnamuHo, N-tper-Oytunamuuo, N, N-gumerunamuHo, N, N-
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I3 TUIAMUHO U N, N-AunponuiamMuHoO.

B WIIIOCTpaTUBHBIX BapuaHTax peanusauun Popmynel IX, R’ sensernpenct coboii
METHJI, STHJI, IPOIMJI, U3OMPONHI, OyTHJI, BTOP-OyTi1, TpeT-OyTuiI, IEHTUJI, BTOP-TIEHTUI, TPET-
MEHTWI, HEONMEHTHJI, 3-TICHTHJI, TeKCWJI, TPeT-TeKCUJ, 4-CeNnTui, LUKJIOMPOIMI, LHKJIOOYTHII,
LMKJIONIEHTWI, LUKJIOTeKCUI, (eHm, 2,6-nuMeTHa(peHnsI, U30MPONnoKcHa, TpeT-Oyrokcua, N-
nponwiamMuHo, N-msonpornunamuao, N-tper-Oyrunamuuo, N, N-gumermnamuno, N, N-
A TUIaMUHO Uik N, N-ITunponunamMuHo.

B WIIIOCTpaTUBHBIX BapuaHTax peaiusauuu Popmyner IX, R® sensermpenct coboii
METHJI, ST, POTUJI, U3OMPOMHJI, OyTHJI, BTOP-OyTHII, TPeT-OyTUJI, IEHTUJI, BTOP-TIEHTUJI, TPET-
MEHTHWI, HEONEHTHJI, 3-TICHTHJI, TE€KCHJI, TPET-TeKCUJI, 4-CeNTui, LUKJIOMPOMMI, LHKJIOOYTHII,
LUKJIOTIEHTWI, LUKJIOreKcuyi, (Genw, 2,6-mumeTrndeHus, U30NpONoKCcH, TpeT-Oyrokcunm, N-
nponwiamMuHo, N-mzonpornuigamuHo, N-tper-Oytmnamuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO WK N, N-TUIpOonuiIaMuHoO.

B WIIIOCTpaTUBHBIX BapuaHTax peanusauuu Popmynsl IX, R’ mpencrasnser coboit
METHJI, STHJI, IPOTHJI, U3OMPONHI, OyTHJI, BTOP-OyTi1, TpeT-OyTHiI, MEeHTHJI, BTOP-TIEHTUJI, TPET-
MEHTHWI, HEONMEHTHJI, 3-TICHTHJI, TeKCHJI, TPET-TeKCUJ, 4-CEeNTWiI, LUKJIOMPOIMMI, HKJIOOYTHII,
LUKJIONIEHTWI, IUKJIOTeKcHy1, (penm, 2,6-mumeTrneHnI, U30NMpPONOKCHN, TpeT-Oyrokcun, N-
nponwiaMuHo, N-m3onponuiaamuHo, N-tper-Oytmiamuuo, N, N-gumermnamuHo, N, N-
I3 TUIAMUHO WK N, N-TUnponuiaMuHoO.

B HekoTOphIX BapWaHTAaX BOIUIOLIEHHUS HACTOSIIEe M300pPETeHHe OTHOCUTCS K

coenuHeHno Popmyisl X,
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Pa3BETBICHHBIX CIOKHBIX 3(HUPOB, HEOOA3aTENPHO 3aMEIIEeHHbIX KapOOHATOB, HEOOS3aTeIbHO

, HE0OS3aTeIbHO 3aMELIEHHBIX CJIOXKHBIX 3()UPOB, HEOOSI3aTENbHO 3aMEIEHHbBIX

3aMelIeHHbIX KapOamMaToB, HeOOsS3aTebHO 3aMEIIEHHBIX CIOKHBIX THO3()HUPOB, HeOOsS3aTENTHHO
3aMCILICHHBIX pa3BeTBJ'IeHHbIX CJIOJKHBIX TI/IOB(bI/IpOB, Heo6$[3aTeano 3aMCIICHHBIX
THOKapOOHATOB, HEOOSI3aTeNIbHO 3aMEILIeHHOro S-THOKapOOHATa, HeoOs3aTeNbHO 3aMeleHHBIX
OUTHOKApOOHATOB, HEOOSI3aTeNIbHO 3aMEIEHHBIX THOKapOaMaToB, HEOOS3aTeIbHO 3aMEIeHHOTO
OKCHMETOKCUKapOOHHMIIA, HEOO0s13aTeNbHO 3aMEIIEHHOTO OKCHMETOKCUTHOKApOOHMII,
HEOOsI3aTeIbHO ~ 3aMEINEHHOTO  OKCUMETHJIKapOOHWIa,  HEeoOs3aTeNIbHO  3aMEIIeHHOTO

OKCUMETUITHOKApOOHMNA, CJIOXKHBIX 3¢upoB L-amMuHOKHCIOT, CIOXHBIX 3¢upoB D-
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AMHMHOKHCJIOT, CJIOXKHBIX 3(upoB N-3aMemeHHbIX L-aMUHOKHCIOT, CloXHBbIX 3¢pupoB N, N-
IM3aMEeIeHHbIX L-aMHHOKHUCIIOT, CIOXKHBIX 3P upoB N-3ameleHHbIX D-aMUHOKHCIIOT, CJOKHBIX
s¢pupoB N, N-muzamerneHHbIX D-aMHHOKHCIIOT, HEOOs3aTEIbHO 3aMELIEHHOTO Cyib(eHunna,
HeoOs3aTeNbHO  3aMELICHHOTO  HMMHJATa, HeoOs3aTeNbHO  3aMELIeHHOrO  THPa30HaTa,
HeoOs13aTeIbHO  3aMEIIEHHOTO  OKCHUMHJIA, HEeOoOs3arejbHO  3aMELICHHOT0 HMUIMHUIIA,
HeoOs13aTeNbHO 3aMeIEHHOTO UMHNIIA, He00sI3aTeIbHO 3aMELIEHHOTO aMUHAJIS, He0OsI3aTeIbHO
3aMEIIEHHOTO0 TeMHAMMHAJsL, HeoOs3aTeNIbHO  3aMEINEeHHOro  aueTans, HeoOs3aTesbHO
3aMeIEHHOr0 TeMHualeTas, HeoOs3aTebHO 3aMEIIeHHOro KapOOHUMUAATa, HEeoOs3aTebHO
3aMEIEHHOr0  THOKapOOHUMUIATa,  HEOOS3aTeNIbHO  3aMEIIEHHOr0  KapOOHMMMIWIIA,
HeoO0s13aTeNIbHO 3aMEIIeHHOro KapOaMuMuara, HeoOs3aTeIbHO 3aMEIEHHOrO KapOaMUMUINIIA,
HeoOs13aTeIbHO 3aMEIEHHOTO THOALeTaNsl, HeoOA3aTebHO 3aMELIEHHOTO S-aliii-2-THOITHIIA,
HEOOsI3aTeIbHO  3aMEIIEHHBIX  CJIOKHBIX  Ouc-(aumaokcuOeH3m)3(hupoB,  HeoOs3aTeNIbHO
3aMEIEHHbIX CJOKHBIX (aLMI0KCHOEH3UN)3pUpoB U cloxHbX BAB-s3¢upos, npudem R! u R’

HE00s13aTeNIbHO 3aMEIICHbI OJHUM HJIN Oouee OAWHAKOBBIMH WUJIHU PA3JINIHBIMU RIO;

R® nmpencraenser coGoif BOOOPON, aNKuM, ajKeHW1, aiKUHII, KapOOLMKIHI,
reTepoKapOOIUKITIIL, apHJI, TeTEPOAPHJI, TETEPOLIUKIIIIL, UKIOATKII, [THKJIOATKEHHI, aJIKOKCH,
KapOOLIMKJIOKCH, TeTepOKapOOLMKIOKCH, aPHJIOKCH, Te€TePOAPIIIOKCH, T'e€TePOLIUKIIOKCH,
LUKJIOAJIKOKCH,  LWKJIOAJIKCHOKCH,  aJKWJIAMUHO,  (QJIKWI)2aMHUHO,  KapOOLHMKJIAMHHO,
reTepokapOOUKIAMUHO, apUJIAMUHO, TeTePOAPUIAMHUHO, T€TePOLUKIAMUHO, LHUKJIOAJIKAMUHO,
LUKJIOAIKEHAMUHO,  QJKWJITHO,  KapOOLUKJIWITHO,  TIeTepOKapOOLUKINITHO,  apUIITHO,
reTepOapUITHO, TeTEPOLMKIMITHO, HUKIOATKUITHO, LUKJIOAIKEHWITHO, AJUICHW, LUAHO WJIH
manug, npudeM R® HeoGs3aTebHO 3aMeleH OIHUM WM 60Jlee OMMHAKOBBLIMH MM PA3IMYHBIMU
RIO;

R’ npencrasnsier coboii melTepHii, TMAPOKCH, a3WAO, THOJ, AMHHO, IIMAHO, TaJIOTeH,
aNKWI, AaJKeHWI, aJKUHWI, KapOOLMKJIWI, TeTepOKapOOLMKIUI, apwil, TreTepoapul,
TeTEePOLIMKIIII, LUKJIOAJKUJI, [UKJIOAJKEHHII, aJIKOKCH, KapOOLUKIIOKCH, reTepOKapOOLIMKIOKCH,
APUJIOKCH, TeTePOAPUIIOKCH, T€TEPOLMKIIOKCH, LIUKJIOANKOKCH, UKJIOAJKEHOKCH, aJKUJIAMUHO,
(ankwin)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, TeTepPOaPHIAMUHO,
rETCPOLUKIAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUIITHO, Kap6OI_II/IK.III/IJ'ITI/IO,
reTepoKapOOIUKIIMITHO, APWJITHO, TETEePOAPIITUO, TeTePOLMKIUITHO, [HKJIOAJTKUITHO,
[UKJIOAJIKEHWJITHO, AJUTIGHWI, CyJabQUHWI, CynbGamMoni, Ccynb(GOHWUI, JUMUA, HUTPO WIH
kapOoHun, mpudeM R’ HeoOA3aTeNbHO 3aMelieH ONHMM WM 0ojee ONMHAKOBBLIMH MM
pasnuanbivu R,

R® npencrasnsier coboii melTepuii, TMAPOKCH, a3HAO, THOJ, AMHHO, LIMAHO, TaJOTeH,
aNKWJI, AQJKeHWI, aJKUHWI, KapOOLMKJIMI, TeTepOKapOOLMKINI, apwi, TreTepoapul,
TeTePOLIMKIIIII, LUKJIOATKHI, [UKJIOAJKSHHI, aJIKOKCH, KapOOLIUKIIOKCH, reTepOKapOOLIMKIIOKCH,
APWIOKCH, TeTePOAPHIIOKCH, T€TEePOLUKIOKCH, LIUKJIOAJKOKCH, HUKJIOAJIKEHOKCH, aJKUJIAMUHO,

(ankmin)aMuHO, KapOOLMKIAMHHO, TIeTepOKapOOLMKIAMUHO, apUJIAMHHO, T'€TepPOaPHIIaMUHO,
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rETCPOLUKIIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUIITHO, Kap6OL[I/IKJ'II/I.]'ITI/IO,
reTepOKapOOMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIHITHO, LHUKIOAJKUITHO,
LUKJIOANIKEHUJITHO, aJUIEHWNI, CyabQUHWI, CcynbdaMous, CynbQOHWI, JHUIMUL, HUTPO WJIH
kapOonun, mpudeM R® HeoOs3aTenbHO 3aMelleH ONHMM WM 0OOJee ONMHAKOBBIMM MJIH
pasnuanbivu R,

R’ npencTaBisieT coOoil AeWTepui, TMIPOKCH, a3Ua0, THOJ, aMUHO, LIMAHO, TajioreH,
ANKWUJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepoKapOOLMKIIII, apujl, TeTepOapHII,
TETEPOLIMKITII, [UKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, LUKIOATKOKCH, LUKIOAJKEHOKCH, aJKHUJIAMHHO,
(ankui)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepPOaAPHIAMUHO,
reTCPOLUKIaAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUJIITHO, Kap6OL[I/IK.III/IJITI/IO,
reTEPOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHKIOAIKHITHO,
LMKJIOANIKEHUJITHO, aJUTeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUIMHUL, HUATPO WJIH
kapOoHun, mpudeM R’ HeoOsA3aTenbHO 3aMelieH ONHMM WM 0Oojee ONMHAKOBBIMH MM
pasnuanbivu R1Y;

R’, R® u R’ moryT 00pa3oBbIBaThL KONBLO C (-aTOMOM YTIEpOAa, K KOTOPOMY OHH
NPUCOEIMHEHBI, U C aMHHOTPYIITNOHN, MPUCOETUHEHHON K 0-aTOMY yIIIEpOna,;

R® u R’ moryr 0OpasoBbIBaTh KONBLIO C O-aTOMOM YIIEPOAa, K KOTOPOMY OHH
NPUCOETUHEHBI,

R!% npencrasnsier coGoii meifrepuii, TUAPOKCH, a3UAO0, TUOJN, AMMHO, LMAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepOKapOOLMKIIII, apuji, TeTepOapHu,
TE€TEPOLIMKIIII, LMKJIOANKUJ, LUKJIOAJKEHIII, AJIKOKCH, KapOOLIMKIIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETePOLIUKIIOKCH, LUKJIOATKOKCH, LUKJIOAIKEHOKCH, AJKUJIAMHUHO,
(anmkmin)aMUHO, KapOOLMKJIAMUHO, TeTepOKapOOLMKIAMUHO, apUIAMUHO, Te€TepOapHIaMHHO,
TeTEePOLMKIAMUHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIHITHO,
reTEPOKAPOOIIMKIIMITHO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHKIOATKHITHO,
LMKJIOAIKEHUJITHO, aJUIEHWN, CyabQUHWI, CynbhaMous, CynbQOHWMI, JHUIMHUL, HUTPO WJIH
kapOonun, mpudyeM R!° HeoGs3aTenbHO 3aMelieH OOHHUM WM Oonee OJMHAKOBBIMH HIIH
paznuunbivu R

R! npeacTaBysieT coOOl AelTepuii, TMAPOKCH, a3WUI0, THOJ, AMHUHO, LIMAHO, TaJIOTEH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTePOKapOOIUKINI, apujl, TIeTepOapuI,
TETEPOLMKITII, IUKJIOANKUJ, [IUKJIOAJKEHII, aJIKOKCH, KapOOIMKIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUTIOKCH, TETEPOLIUKIIOKCH, UKIOATKOKCH, UKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankwi)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepPOaAPHIAMUHO,
rETCPOLUKIIAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUJIITHO, Kap6OI_II/IK.]'II/I.]'ITI/IO,
reTepOKapOOIMKIUITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAJKUITHO,
LUKJIOAIKEHUIITHO, aJUTeHWNI, CyabQuHWI, CcynbhaMous, CynbQOHWI, JUMUL, HUATPO WJIH
KapOOHWIT; U

murin npexacrasisier coboit Ci1-Czz Beictmii  ankwn, Ci1-Cz2 BBICIIHH — aJIKOKCH,

MOJIM3TUIICHIVIMKONIb WIN apuJj, 3aMEIUEeHHbIM aJIKUJIBbHOW IPYIIION, WX JIMOUZ, ONMCAHHBIA B
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HACTOSIIIIEM JOKYMEHTE.

B MITIOCTPaTHBHBIX BapuaHTax peanusaiuu ®opmynbl X, R® sensernpencr coboit
METHUJI, STHJI, IPOIMJI, U30IIPOIIII, OyTHII, BTOP-OyTHII, TPeT-OyTHII, MEHTUJI, BTOP-TIEHTUII, TPET-
NEHTWI, HEONEHTW, 3-TIEHTWJ, TeKCHJI, TPET-TeKCHJI, 4-CEeNTW, LUKJIONPOMWI, LUKJIOOYTHIL,
LIMKJIONIEHTWII, LIUKJIOTeKCH, (peHmn, 2,6-TuMeTHI(GEeHNI, U30MPONOKCH, TpeT-OyTokcua, N-
nponwiamMuHo, N-msonpornunamuao, N-tper-Oyrunamuuo, N, N-gumermnamuno, N, N-
ansTUaaMuHO U N, N-AUnponuiaMuHo.

B uIIOCTpaTUBHBIX BapuaHTax peanusanuu ®opmymbl X, R’ mpencrasaser coGoii
METWJI, STHJI, IPOIHJI, U30MPOIII, OyTHII, BTOP-OyTHII, TpeT-OyTHII, MEHTUJI, BTOP-TICHTWII, TPET-
NEHTWI, HEONMEHTW, 3-TIEHTWJI, TeKCHJI, TPET-TeKCHJI, 4-CEeNTHI, LHKJIOMPOIWI, LHUKJIOOYTHII,
LIMKJIOTICHTWI, LHUKJIOTeKCUI, (eHm, 2,6-nuMeTHI(pEeHnSI, U30MPONOKCH, TpeT-Oyrokcua, N-
nponwiamMuHo, N-mzonpornuigamuHo, N-tper-Oytmnamuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO WK N, N-TUIpOonuiIaMuHoO.

B unmocTpaTuBenx BapuaHTax peanusanus @opmyinl X, R® seencrasnser coboit metui,
STHJI, TIPOTIUJIL, U3OTPOTIHI, OyTHII, BTOP-OyTHII, TPET-OyTHJI, IEHTHII, BTOP-NIEHTUJI, TPET-TIEHTHUIL,
HEONEHTWJ, 3-TIEHTWJ, TeKCHJI, TPEeT-TeKCHI, 4-CeNTWl, IMKJOMNPONWI, LHUKJIOOYTHII,
LIMKJIOTICHTIII, LHUKJIOTeKCH, (eHm, 2,6-nuMeTHiI(peHnsI, U30MpPOoNoKCcH, TpeT-Oyrokena, N-
nponwiaMuHo, N-m3onponuiaamuHo, N-tper-Oytmiamuuo, N, N-gumermnamuHo, N, N-
I3 TUIAMUHO WK N, N-TUnponuiaMuHoO.

B MITIOCTPaTHBHBIX BapuaHTax peanusanuu ®opmynsl X, R’ sensernpenct coboit
METHUJI, STHJI, IPONMJI, U30IIPOIIII, OyTHII, BTOP-OyTHII, TPeT-OyTHII, IEHTUJI, BTOP-TIEHTUJI, TPET-
NEHTWI, HEONEHTW, 3-TIEHTWJ, TeKCHJI, TPET-TeKCHJI, 4-CEeNTW, LUKJIOMPOMWI, LUKJIOOyTHII,
LIMKJIONIEHTWII, LUKJIOTeKCcr, (GeHmn, 2,6-TuMeTHI(EeHNI, U30MPONOKCH, TpeT-OyTokeua, N-
nponwiaMuHo, N-m3onpornuiaamMuao, N-tper-Oyrunamuuo, N, N-gumermnamuno, N, N-
AnTUAAMUHO WK N, N-IunponuiaMuHo.

B HekoTOpbIX BapuaHTaX BOIUIOLICHUS HACTOsAIIEEe H300peTeHHe OTHOCUTCS K

coenuHeHno Popmynel XI,
HN’DH
»
1
HO OR?
®opmyaa XI

WK ero (papMarieBTUIEeCKON WK (PU3UOJIOTHYECKOH COMH, rae

R! u R?, kablii, HE3aBUCUMO, BHIOPAHBI U3 CIEMYOLINX
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Pa3BETBICHHBIX CIOKHBIX 3(UPOB, HEOOA3aTENPHO 3aMELIeHHbIX KapOOHATOB, HEOOS3aTeIbHO

, HE0Os3aTeIbHO 3aMELIEHHBIX CJIOXKHBIX 3()UPOB, HEOOS3aTENbHO 3aMEIEHHbBIX

3aMeIIEeHHbIX KapOamMaToB, HEOOS3aTeNbHO 3aMEIIEHHBIX CIOXKHBIX THO3(HPOB, HEOOA3aTEIBHO
3aMEIIEHHBIX  Pa3BETBJICHHBIX  CJIOKHBIX  THO3(UPOB,  HEOOS3aTEIbHO  3aMEI[EHHBIX

THOKapOOHATOB, HEOOS3aTeJIbHO 3aMELICHHOro S-THOKapOOHATa, HeOOs3aTeNbHO 3aMEleHHBIX
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OUTHOKapOOHATOB, HEOOS3aTeNIbHO 3aMEIeHHBIX THOKapOaMaToB, HEOOS3aTeIbHO 3aMEIeHHOTO
OKCHMETOKCUKapOOHHMIIA, Heo0s13aTeIbHO 3aMEeIEeHHOTO OKCHMETOKCUTHOKapOOHMIIA,
HEOOs13aTeIbHO ~ 3aMEIIEHHOTO  OKCUMETHJIKapOOHWIAa,  HEeoOs3aTeNIbHO  3aMEIIEHHOTO
OKCUMETUITHOKAapOOHMNA, CJIOKHBIX 3¢upoB L-aMuHOKHCIOT, CIOXHBIX 3¢upoB D-
AMUHOKHUCJIOT, CIOXHBIX 3(pUpoB N-3aMeIleHHbIX L-aMMHOKHCIOT, CloXHBIX 3¢upoB N, N-
IM3aMEeLIeHHbIX L-aMHHOKHUCIIOT, CIOXKHBIX 3QUpoB N-3aMeleHHbIX D-aMUHOKHCIIOT, CJIOMKHBIX
a¢pupoB N, N-auzamerneHHbIX D-aMUHOKHCIOT, He0Os3aTebHO 3aMEIIEHHOTO CyJIb(eHHIa,
HeOOsI3aTeIbHO  3aMEIEHHOT0  MMHAaTa, HeoOs3aTeNIbHO — 3aMEIIEHHOrO0  I'HIpa30Hara,
HEeOOsI3aTeIbHO  3aMEIIEHHOrO0  OKCHUMHJIA, HEeOOs3arejbHO  3aMELIEHHOr0 WMUIWHUIIA,
Heo0s13aTeIbHO 3aMEIEHHOTO MU, HEO0s3aTeIbHO 3aMEIIIEHHOTO aMUHAIsA, HEOOsI3aTeIbHO
3aMEIIEHHOTO0 TeMHaMMHAJsl, HeoOs3aTeNIbHO  3aMEIIEHHOrO — aneTans, HeoOs3aTelbHO
3aMEIEHHOr0 TeMHualeTalss, HeoOs3aTelbHO 3aMEIIeHHOro KapOOHUMUIaTa, HeoOs3aTeTbHO
3aMEIIEHHOr0  THOKapOOHUMUIATa,  HEOOs3aTeNbHO  3aMEIIEHHOro  KapOOHMMHIWIIA,
HeoO0s13aTeNIbHO 3aMEIIeHHOro KapObaMuMuaara, HeoOs3aTeIbHO 3aMEIEHHOro KapOaMUMUINIIa,
HeoOs13aTeIbHO 3aMEIEHHOTO THOAIeTalls, HeoOs3aTeIbHO 3aMEIEHHOTO S-aiuj-2-THOITHIIA,
HEeOOs3aTeNIbHO  3aMEIEHHBIX  CIIOXKHBIX  Ouc-(alyioKCHOeH3mI)3(hUpoOB,  HEOOsI3aTeNbHO
3aMEINEHHbIX CJIOKHBIX (ALMIOKCHOeH3UN)3(pUpoB U cloxHbXx BAB-s3¢upos, npudem R! u R?

He00s13aTeNIbHO 3aMCIICHbI OJHUM HJIN Oouee OOWHAKOBBbIMH WJINU PA3JINIHBIMU RIO;

R® nmpencraenser coGoli BOOOPON, anKui, alKeHW1, aIKUHUI, KapOOLMKIHIL,
reTepOKapOOLIMKIIUII, apWJI, TETePOAPHJI, TETEPOLIUKIIIII, LUKJIOATKWI, LUKIOATIKEHI, aJKOKCH,
KapOOLIMKIIOKCH, Te€TepOKapOOLMKIOKCH, AapUJIOKCH, TeTePOAPUIIOKCH, Te€TePOLIMKIIOKCH,
LMKJIOAJIKOKCH,  LIMKJIOAJIKEHOKCH,  aJKWIAMUHO,  (QJIKMJI)aMHHO,  KapOOIMKJIAMHUHO,
reTepoKapOOIMKIAMUHO, apUIAMUHO, TeTepOapUIaMUHO, TeTEPOLHKIAMUHO, UKJIOAJIKAMUHO,
[MKJIOAIKEHAMHHO,  QJKHJITHO,  KapOOLMKIUITHO,  TeTepOKapOOLMKIMITHO,  apHIITHO,
TeTEPOAPHIITHO, TE€TEPOLMKIIMITHO, HUKIOANKHITHO, [UKJIOAIKEHUITHO, aJUIEHWI, [HAHO HIIH
JIMIIU A, IpUYEM R6 Heo6$[3aTeano 3aMElIeH OJHUM UJIU 60.]'[66 OOWHAKOBBIMU HJIU PA3JIMYHBIMHA
R

R’ npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTEH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTepOKapOOIMKINI, apujl, TeTepOapuI,
TETEPOLMKITII, [UKJIOANKUJ, [IUKJIOAJKEHIII, aJIKOKCH, KapOOIMKIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUTIOKCH, TETEPOLIUKIIOKCH, UKIOATKOKCH, UKIOAIKEHOKCH, aJKUJIAMHHO,
(ankmn)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, TeTepPOaAPHIIAMUHO,
rETCPOLUKIIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUJIITHO, Kap6OI_II/IK.]'II/I.]'ITI/IO,
reTepOKapOOMKIUITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LUKIOAJKUITHO,
LMKJIOANIKEHUNITHO, aJUIeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUMUL, HUATPO WJIH
kapOoHun, mpudeM R’ HeoOA3aTeNbHO 3aMelleH ONHMM WM 0ojee ONMHAKOBBIMM MJIH

pasnanbivu R,
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R® npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepOKapOOLMKIIII, apuji, TeTepOapu,
TE€TEPOLIMKITII, LMKJIOATKUJ, LUKJIOAJKEHIII, AJIKOKCH, KapOOLIMKIIOKCH, reTepOKapOOLUKIOKCH,
APUJIOKCH, TeTEPOAPUIIOKCH, TeTEPOLIMKIIOKCH, LIUKJIOATKOKCH, LIUKJIOAIKEHOKCH, aJKUJIAMHUHO,
(anmkmin)aMUHO, KapOOLMKJIAMHUHO, TeTepOKapOOLMKIAMUHO, apUIAMHHO, Te€TepOapHIaMUHO,
TeTEePOLMKIAMHUHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIIHITHO,
reTepOKapOOMKIMITHO, APWITHO, TE€TEPOAPUITHO, TETePOLUKIIMITHO, LUKIOAJKUITHO,
LMKJIOAIKEHUJITHO, aJUIEHWN, CYabQUHWI, Cynb(haMous, CynbQOHWMI, UKL, HUTPO WJIH
kapOoHmn, mpudeM R® HeoOs3aTenbHO 3aMelieH ONHMM MM 0OojJee ONMHAKOBBIMH HIIH
paznuanbivu R1Y;

R’ npencrasnser coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTEH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTepOKapOOIUKIMI, apujl, TIeTepOapuI,
TETEPOLMKITII, [UKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIMKIIOKCH, UKIOATKOKCH, UKIOAIKEHOKCH, aJKUJIAMHHO,
(ankwn)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, T'e€TepPOaAPHIAMUHO,
rETCPOLUKIIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUJIITHO, Kap6OI_II/IK.]'II/IJ'ITI/IO,
reTepOKapOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHKIOAIKUITHO,
LMKJIOAIKEHUNITHO, aJUTeHWN, CyabQuHWI, CcynbhaMons, CynbQOHWI, JUIMHUL, HUATPO WJIH
kapOoHun, mpudeM R’ HeoOsf3aTeNbHO 3aMelleH ONHMM WM 0ojee ONMHAKOBBLIMH MM
pasnuanbivu R,

R’, R® u R’ moryT 00pa3oBbIBaTh KOMBLO C (-aTOMOM YIIEpOoaa, K KOTOPOMY OHH
NPUCOEIMHEHbI, U C aMHUHOTPYIIIIOHN, MPUCOETUHEHHOH K 0-aTOMY yIIIEpOna,;

R® u R’ moryr 0Opa3oBbIBaThb KONBLO C 0-aTOMOM YIIEPOAa, K KOTOPOMY OHH
NPUCOETMHEHBI,

R0 NpEeICTaBIsIeT COOON AeTepuii, THAPOKCH, a3UI0, THOJN, AMHHO, LIMAHO, TaJIOTeH,
ANKWUJ, QJKEHWI, aJKUHWI, KapOOLMKIIMI, TeTePOKapOOLUKIMI, apujl, TIeTePOapHII,
TETEPOLIMKITII, IUKJIOANKUJ, [IUKJIOAJIKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, UKIIOATKOKCH, UKIIOAJKEHOKCH, aJKHUJIAMHHO,
(ankuin)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepOaPHIIAMUHO,
rETCPOLUKIAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUJIITHO, Kap6OL[I/IKJII/IJITI/IO,
reTePOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAIKHITHO,
LMKJIOAIKEHUJITHO, aJUTeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, UL, HUTPO WJIH
kapOonun, npudeM R!° Heobs3aTenbHO 3aMelieH OOHUM WIM OoONee OJMHAKOBBIMH MM
pasznuunbivu R

R!! mpencrasnser coboil meiiTepuii, THAPOKCH, a3UA0, THUOJ, aMUHO, [MAHO, TaJOTEH,
aNKWJ, QJKEHWI, aJKWHWI, KapOOLMKIWI, TeTepOKapOOLMKIINI, apuji, TeTepOapuI,
TETEPOLIMKITII, [UKJIOANKUJ, [UKJIOAJKEHIII, aJTKOKCH, KapOOLMKIIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIMKIIOKCH, LUKJIOATKOKCH, LUKJIOAIKEHOKCH, aJKUJIAMHUHO,
(ankmin)aMuHO, KapOOLMKJIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, T'€TepPOaPHIIAMUHO,

rETCPOLUKIIAMUHO, MUKJIOAJIKAMHHO, MUKJIOAJKEHAMUHO, AJIKUJITHUO, Kap6OL[I/IKJ'[I/IJ'[TI/IO,
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reTepoKapOOIUKIIMIITHO, APWJITHO, TETePOAPIIITHO, TEeTePOLHKIMITHO, UKJIOAJIKUITHO,
LUKJIOAJIKEHWITHO, aJUIGHWI, CyJIb(QUHWI, Ccynbamoni, Cynb(GOHWUI, JUMUA, HUTPO WIH
KapOOHWIT; U

murny npexacrasisier coboit Ci1-Czz Beictmii  ankwn, Ci1-Czz BBICIIMH - aJIKOKCH,
MOJINATUJIEHIVIMKOIb WK apuJjl, 3aMELIEHHbIM aJKUJIbHON TPYMIION, WM JUMUA, ONUCAHHBIN B
HACTOALLEM JOKYMEHTE.

B unmOCTpaTUBHBIX BapuaHTax peamusanun Popmyasl XI, Résenser mpemer coboii
METHJI, STHJI, IPOTUJI, U3OMPOMHJI, OyTHJI, BTOP-OyTHII, TpeT-OyTHJI, IEHTUJI, BTOP-TIEHTUJI, TPET-
MEHTHU, HEONEHTHJI, 3-TICHTHJI, T€KCHJI, TPET-TeKCUJ, 4-CeNTuI, LUKJIOMPOMMI, LHKJIOOYTHII,
LUKJIONIEHTWI, UKJIOrekcusi, Genw, 2,6-mumeTrndeHns, U30NpONoKCcHa, Tper-Oyrokcum, N-
nponwiamMuHo, N-m3onpornujgamuHo, N-tper-Oytmnamuuo, N, N-gumermnamuHo, N, N-
IS TUIAMUHO U N, N-AunponuiaMuHoO.

B WIIIOCTpaTUBHBIX BapuaHTax peanusauuu @opmynsl XI, R7 mpencrasnser coboit
METHJI, STHI, IPOTHJI, U30TPONHI, OyTHJI, BTOP-OyTHiL, TpeT-OyTHiI, MEeHTHUJI, BTOP-TIEHTUJI, TPET-
MEHTWI, HEONEHTHJI, 3-TICHTHJI, TeKCHJI, TPeT-TeKCUJ, 4-CeNTuI, LUKJIOMPOMMI, HKJIOOYTHII,
LUKJIOTIEHTWI, UKJIOreKcwy1, (Genm, 2,6-mumeTrndeHnI, U30NMpPONOKCHN, TpeT-OyTokcun, N-
nponmiamMuHo, N-m3onponuiaamuHo, N-tper-Oytmnammuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO WK N, N-TUIpOonuiIaMuHoO.

B WIIIOCTpaTUBHBIX BapuaHTax peanusauuu Popmynel XI, R® sensernpencr coboii
METHI, ST, IPOIHJI, U30TPONHI, OyTHJI, BTOP-OyTiL, TpeT-OyTUiI, IEHTHUJI, BTOP-TIEHTUW, TPEeT-
MEHTHWI, HEONMEHTHJI, 3-TICHTHJI, TeKCWJI, TPeT-TeKCUJ, 4-CeNTWi, LUKJIOMPOIHI, LHKJIOOYTHII,
LUKJIONIEHTWI, IUKJIOreKcusi, peHm, 2,6-mumeTieHnI, U30NMpPONOKCHN, TpeT-OyTokcun, N-
npornuigamMuHo, N-m3omnponunamuHo, N-tper-Oytunamuuo, N, N-gumerunamuHo, N, N-
A TIIaMUHO Uik N, N-munponunamMuHo.

B unmocTpaTMBHBIX BapuaHTax peamusanun Popmynst XI, R® npencrasnser coboii
METHJI, STHJI, IPOTUJI, U3OMPOMHKJI, OyTHJI, BTOP-OyTHII, TpeT-OyTHJI, IEHTUJI, BTOP-TIEHTUJI, TPET-
MEHTHW, HEONIEHTHJI, 3-TICHTHJI, TE€KCHJI, TPET-TeKCUJ, 4-CeNTuI, LUKJIOMPOMMI, LHUKJIOOYTHII,
LUKJIONIEHTWI, LUKJIOreKcusi, (Genwn, 2,6-mumeTrndeHns, U30NpONnoKcHa, Tper-Oyrokcum, N-
nponuiamMuHo, N-mzonpornuigamuHo, N-tper-Oytmnamuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO Wi N, N-TUIpOonuiaMuHoO.

B HekoTOpbIX BapWaHTAaX BOIUIOMIEHUS HACTOSIIEE H300pEeTeHHe OTHOCUTCS K

coenunennro Popmyiel XII,
JOH
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WU ero (papMarieBTUUeCKON Win (PU3NOJOTHUYECKOH CONH, rae
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0 , HeoOsI3aTeIbHO 3aMEIIeHHBIX CJIOKHBIX A(PUPOB, HEOOA3ATENEHO 3aMEIEHHBIX
Pa3BETBICHHBIX CIOKHBIX 3(HUPOB, HEOOS3aTENBHO 3aMELICHHbIX KapOOHATOB, HEOOs3aTebHO
3aMeIlIeHHbIX KapOamMaToB, HEOOS3aTebHO 3aMEIIeHHBIX CJIOKHBIX THO3()HUPOB, HeOOs3aTeTbHO
3aMEIIEHHBbIX  PAa3BETBJIICHHBIX  CJIOKHBIX  THOA(PUPOB, HEOOS3aTeIbHO  3aMELICHHBIX
THOKapOOHATOB, HEOOSI3aTeNIbHO 3aMEIIEHHOrO S-THOKapOOHAaTa, HEeOOsS3aTeNIbHO 3aMELIeHHBIX
OUTHOKapOOHATOB, HEOOSI3aTeIbHO 3aMEIEHHBIX THOKapOaMaToB, HEOOS3aTEIbHO 3aMEIEHHOTO
OKCHMETOKCHKapOOHHMJIA, HEOOs13aTeIbHO 3aMELIEHHOTO OKCHMETOKCUTUOKAPOOHMIIA,
HEOOsI3aTeIbHO ~ 3aMEINEHHOTO  OKCUMETHJIKapOOHWIa,  HEeoOs3aTeNIbHO  3aMEIEHHOTO
OKCUMETHJITHOKApOOHMNIA, CJIOXKHBIX 3GupoB L-aMUHOKHCIIOT, CIOXHBIX 3¢upos D-
AMHHOKHCJIOT, CJIOXKHBIX 3(upoB N-3aMeleHHbIX L-aMUHOKHCIOT, ClOXHBIX 3¢upoB N, N-
IM3aMeIeHHbIX [-aMHHOKHUCIIOT, CIOXKHBIX 3P upoB N-3amelneHHbIX D-aMUHOKHCIIOT, CIOKHBIX
s¢upoB N, N-nuszamerneHHbIX D-aMHHOKHCIIOT, HEOOs3aTEIbHO 3aMENIEHHOTO Cyib(eHnna,
HeOoOsI3aTeIbHO  3aMEIEHHOTO  MMHUAaTa, HeoOs3aTeNlbHO — 3aMEIIeHHOTO  IHIpa30Hara,
HeOOS3aTEeNIbHO  3aMEIIEHHON0  OKCHMMJIA, HEOOs3aTeNbHO  3aMELIEHHOr0  HMMMIWHMUIIA,
HeoOs3aTeNIbHO 3aMEIIIEHHOTO UMHIIIIA, HEOOS3aTeIbHO 3aMELEHHOIO aMHHAJISL, HEOOS3aTeIbHO
3aMELIEHHOT0 TeMHaMHHAJSL, HeoOs3aTelIbHO  3aMEIIEHHOrO  aleTalisl, HeOoOs3aTebHO
3aMEeIIEHHOr0 TeMHualeTass, HeoOs3aTebHO 3aMEIIeHHOro KapOOHUMHAaTa, HeoOs3aTeTbHO
3aMEIEHHOT0  THOKapOOHUMUATa, HEOOs3aTeNIbHO ~ 3aMEIIEHHOro  KapOOHMMMIUIIA,
Heo0s13aTeNIbHO 3aMELIEHHOTO KapOaMuMuaara, HeoOs3aTebHO 3aMEIIeHHOrO KapOaMUMUIUIIA,
HEOOs3aTeNIbHO 3aMEIIEHHOTO THOALETaIsl, HeOOsI3aTeIbHO 3aMEINEHHOrO S-alui-2-THOITHIIA,
HeoOs3aTeNIbHO  3aMEIIEHHBIX  CJIOXKHBIX  OucC-(alryioKCHOeH3MI )3(UpOB,  HEOOsI3aTeIbHO
3aMEINEHHbIX CJIOKHBIX (ALMI0KCHOEH3UN)3(pUpPoB U CcIoKHBIX BAB-3dupos, npuuem R! u R?
HE0OA3aTeNbHO 3aMeIeHbI OHUM MUK 6oJiee OMMHAKOBBIME MU pazindabiMiu R1;

R® nmpencraenser co0oif BOOOPON, aNKuN, ajKeHWN, AaIKUHII, KapOOLMKINI,
reTepOKAPOOIIMKIIHII, apHJI, TETEPOAPHJI, TETEPOLIMKIIHII, [TUKJIOATKUI, [UKJIOANIKEHIII, aKOKCH,
KapOOLIMKIIOKCH, TeTePOKapOOIMKIOKCH, AapHJIOKCH, TeTePOAPUTIOKCH, Te€TEPOLMKIIOKCH,
[MKJIOAIKOKCH,  IMKJIOAIKEHOKCH,  alIKWJIaMWUHO,  (aJIKW)2aMHHO,  KapOOIMKJIAMUHO,
reTepoKapOOIMKIAMUHO, apUIIAMUHO, TeTepOapUIaMHUHO, TeTEPOIHMKIAMUHO, I[HKJIOAIKAMUHO,
[MKJIOAIKEHAMHHO,  QJKUITHO,  KapOOLMKIUITHO,  TeTepOKapOOLMKIUITHO,  apHIITHO,
TeTEPOAPUIITHO, TETEPOLMKIUITHO, HUKIOANKUITHO, [UKJIOAIKEHUITHO, aJUIEHWI, [HAHO HIIN

JIMIIU A, TpU4EM R6 HeoOs13aTENIbHO 3aMElICH OAHUM UJIU Oonee OAWHAKOBBIMU WJIU PA3JIMYHBIMU
RIO.

2
R’ npencrasnsier coboii melTepuil, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
aNKWI, AQJKeHWI, aJKWUHWI, KapOOLMKJIWI, TeTepOKapOOLMKINI, apwi, TreTepoapul,

FETCPOLUKIINII, TUKJIOAJIKWJI, TUKJIOAJIKEHUJI, AJIKOKCH, Kap6ou1/11<n01<c1/1, FeTepOKap6OLII/IKJ'IOKCI/I,
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APUIIOKCH, TeTEPOAPUTIOKCH, TETEPOLIUKIIOKCH, LUKIOATKOKCH, LUKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, Te€TepPOaPHIIAMUHO,
rETCPOLUKIAMUHO, MUKJIOAJIKAMHUHO, MUKJIOAJIKEHAMUHO, AJIKUJITHO, Kap6OL[I/IKJ'[I/IJ'ITI/IO,
reTepOKapOOMKIMIATAO, APWITHO, TE€TEPOAPHIITHO, TETEPOLUKIHITHO, LUKIOAJKUITHO,
LMKJIOAIKEHUJITHO, aJUICHW!I, CYJabQUHIWI, CcynbdaMous, CynbQOHWI, JHUMUL, HUTPO WJIH
kapOonun, mpudeM R’ HeoOsA3aTeNbHO 3aMelleH ONHMM MIH Oojee ONHMHAKOBHIMU WU
pasnuunbiMu R1;

R® npencrasnser coboii melTepuii, TMAPOKCH, a3WAO, THOJ, AMHHO, IIMAHO, TaJIOTEH,
QNKWJI, QJKEHWI, aJKUHWI, KapOOLMKJIWI, TIeTepOKapOOLMKINI, apui, TeTepoapul,
TETEPOLMKITII, [UKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOILIUKIIOKCH, LUKIOATKOKCH, UKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankui)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepPOaPHIAMUHO,
rETCPOLUKIAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUIITHO, Kap6OI_II/IK.III/IJ'ITI/IO,
reTepOKapOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAJKUITHO,
LMKJIOAIKEHUIITHO, aJUTeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUIMHUL, HUATPO WJIH
kapOoHun, mpudeM R® HeoOsf3aTenbHO 3aMelleH ONHMM WM 0Oojee ONMHAKOBBLIMH MM
pasnuanbivu R,

R’ npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
QNKWJI, QJKEHWI, aJKUHWI, KapOOLMKJIWI, TIeTepOKapOOLMKINI, apwi, TeTepoapul,
TE€TEPOLIMKITII, LUKJIOANKUJ, [UKJIOAJKEHII, aJTKOKCH, KapOOLIMKIIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIUKIIOKCH, LIUKJIOATKOKCH, LUKJIOAJKEHOKCH, aJKUJIAMHHO,
(ankmin)aMuHO, KapOOLMKIAMHHO, TIeTepOKapOOLMKIAMUHO, apUJIAMHHO, T'e€TepPOaPHIIAMUHO,
TeTEPOLMKIAMHUHO,  LHMKIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIIHMITHO,
reTepOKapOOMKIMITHO, APWITHO, TE€TEPOAPHITHO, TETePOLUKIIMITHO, LHUKIOAJKHITHO,
LIMKJIOAJKEHIIITHO, AJUJICHWI, CyIb(QUHWI, CynbhaMowI, Cylb(GOHWI, JHIUA, HUTPO WIH
kapOoHmn, mpudeM R’ HeoOsA3aTeNbHO 3aMelleH ONHMM MM 0Oojee ONMHAKOBBIMH HIIH
pasnuunbivu R1Y;

R’, R® u R’ moryr 06pa3oBbIBaTL KONBLO C (-aTOMOM YTIEPOAa, K KOTOPOMY OHH
NPUCOEIMHEHBI, U C aMHUHOTPYIITOHN, MPUCOETUHEHHOM K 0-aTOMY yIIIEpONa,;

R® u R’ moryr 0OpasoBbIBaTHL KONBLIO C 0-aTOMOM YIIEPOAa, K KOTOPOMY OHH
TIPUCOETHHEHBI,

R!° npencrasnsier coboii meifTepuii, TUAPOKCH, a3UAO0, TUON, AMMHO, LMAHO, TaJOTeH,
QNKWJI, QJKEHWI, aJKUHWI, KapOOLMKJIWI, TIeTepOKapOOLMKINI, apwi, TeTepoapul,
TETEPOLMKITII, [UKJIOANKUJ, [IUKJIOAJKEHII, aJIKOKCH, KapOOIMKIOKCH, reTepoKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, UKIOATKOKCH, UKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankmn)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepPOaPHIIAMUHO,
rETCPOLUKIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUIITHO, Kap6OL[I/IKJ'II/IJ'ITI/IO,
reTepOKapOOMKIUITAO, APUITHO, Te€TEPOAPHITHO, TETEPOLUKIHITHO, LHUKIOAJKUITHO,
LMKJIOANIKEHUNITHO, aJUIEHWN, CyabQuHWI, CcynbdhaMous, CynbQOHWI, JHUMUL, HUTPO WJIH

kapbonun, npudeM R!° Heobs3aTenbHO 3aMerieH OOHUM WM Oonee OJMHAKOBBIMH MJIH
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pasznuunbivMu R

R npeAcTaBisieT coOol AedTepuil, TMAPOKCH, a3ua0, THOJ, aMHUHO, LIMAHO, TaJIOTEH,
aNKWI, AQJKeHWI, aJKUHWI, KapOOLMKJIWI, TeTepOKapOOLMKINI, apw, TreTepoapul,
reTePOLIUKIIIII, LUKJIOATKUI, [UKJIOAJKEHUI, aJIKOKCH, KapOOLIUKIIOKCH, reTepOKapOOLIMKIIOKCH,
APWIOKCH, TeTePOAPHIIOKCH, M€TEPOLIMKIOKCH, LIMKJIOAJIKOKCH, LUKJIOAJKEHOKCH, AJKUIIAMUHO,
(anmkmin)aMHHO, KapOOLMKIAMHUHO, TeTepOKapOOLMKIAMUHO, apUIAMHHO, Te€TepOapHIaMUHO,
TeTEePOLMKIAMUHO,  LHMKJIOAJKAMHHO, LHMKJIOAJKEHAMUHO, AJKHJITHO, KapOOLUKIHITHO,
reTepOKapOOIUKIHITHO, APUJITHO, Te€TEPOAPHIITHO, TeTePOLMKIUITHO, LUKJIOAJKUITHO,
LUKJIOAJIKEHUJITHO, aJUIGHWI, CyJabQUHWI, CyibhamMonsi, Cynb(GOHWUI, JUIMUA, HUTPO WJIH
KapOOHWIT; U

murmuy npexacraensier coboit Ci1-Cr Beictmii  ankwn, Ci1-Cr2 BBICIIHMH — aJKOKCH,
MOJIMATUJICHIVIMKONIb MWW apuJjl, 3aMEIIEeHHbIN aJKUJIbHOW TPYIIION, WU JIMOUJ, ONHCAHHBIA B
HACTOAIIEM JOKYMEHTE.

B unmocTpatuBcTaBBapuanTax peanusenus ®opmynbt XII R® npencrasnser coboit
METHJI, STHJI, IPOTHJI, U3OMPONHI, OyTHJI, BTOP-OyTi1, TpeT-OyTHiI, MEeHTHJI, BTOP-TIEHTUJI, TPET-
MEHTHWI, HEONMEHTHJI, 3-TICHTHJI, TeKCHJI, TPET-TeKCUJ, 4-CEeNTWiI, LUKJIOMPOIMMI, HKJIOOYTHII,
LUKJIONIEHTWI, IUKJIOTeKcHy1, (penm, 2,6-mumeTrneHnI, U30NMpPONOKCHN, TpeT-Oyrokcun, N-
nponwiaMuHo, N-m3onponuiaamuHo, N-tper-Oytmiamuuo, N, N-gumermnamuHo, N, N-
I3 TUIAMUHO U N, N-AunponuiamMuHoO.

B MIMIOCTPAaTUBHBIX BapuMaHTax peaiuszamuud Popmynsl XII, R’ sensernpenct coboii
METHI, STHJI, IPOIHJI, U3OMPONHJI, OyTHJI, BTOP-OyTiI, TpeT-OyTHiI, IEHTUJI, BTOP-TIEHTUI, TPEeT-
MEHTWI, HEONMEHTHJI, 3-TIEHTHJI, TeKCWJI, TPeT-TeKCUJ, 4-CeNnTWiI, LUKJIOMPOIHI, LHKJIOOYTHII,
LMKJIONIEHTWII, LHUKJIOTEKCUJI, (eHm, 2,6-TuMeTHa(PEeHnSI, U30MPONOKCH, TpeT-Oyrokcua, N-
nponwiaMuHo, N-m3onpornuiaamMuao, N-tper-Oyrunamuuo, N, N-gumermnamuno, N, N-
A TUIaMUHO Uik N, N-ITunponunamMuHo.

B MIMIOCTPAaTUBHLIX BapuaHTax peanusamuu Popmynst XII, R® npencrasnser coboii
METHJI, STHJI, POTUJI, U3OMPOMHJI, OyTHJI, BTOP-OyTHII, TpeT-OyTHJI, IEHTUJI, BTOP-TIEHTUJI, TPET-
MEHTHWI, HEONEHTHJI, 3-TICHTHJI, T€KCHJI, TPET-TeKCUJI, 4-CEeNTuI, LUKJIOMPOIMII, LHKJIOOYTHII,
LUKJIONIEHTWI, UKJIOoreKcuyi, Genwn, 2,6-mumeTrndeHusI, U30NpPONOKCH, TpeT-Oyrokcum, N-
nponwiamMuHo, N-mzonpornujgamuHo, N-tper-Oytmnamuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO WA N, N-TUnponuiaMuHoO.

B MIMIOCTPAaTUBHLIX BapuaHTax peaiuszanuud Popmynsl XII, R’ sensernpenct coboii
METHJI, STHJI, IPOTHJI, U3OMPONHI, OyTHJI, BTOP-OyTi1, TpeT-OyTHiI, MEeHTHJI, BTOP-TIEHTUI, TPET-
MEHTWI, HEONMEHTHJI, 3-TICHTHJI, TeKCHJI, TPeT-TeKCUJ, 4-CeNTWiI, LUKJIOMPOIMI, HKJIOOYTHII,
LUKJIONIEHTWT, IUKJIOTeKCH1, (peHm, 2,6-mumeTrndeHnI, U30NMpPONOKCHN, TpeT-OyTokcun, N-
nponmiamMuHo, N-m3onponuiaamuHo, N-tper-Oytmiamuuo, N, N-gumermnamuHo, N, N-
I3 TUIAMUHO WK N, N-TUnpOonuiaMuHoO.

B HekoTOphIX BapWaHTAaX BOIUIOLMIEHHUS HACTOSINEe M300pPETeHHe OTHOCUTCS K

coenuneHnnro Popmyier XIII,
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0 , HeOOsI3aTeIbHO 3aMEIIEHHBIX CJIOKHBIX A(PUPOB, HEOOA3ATENHEHO 3aMEIEHHBIX
Pa3BETBIEHHBIX CIOKHBIX 3(PHUPOB, HEOOS3aTENHLHO 3aMENEHHBIX KapOOHATOB, HeOOs3aTebHO
3aMeIlIeHHbIX KapOamMaToB, HeOOsS3aTebHO 3aMEIIEHHBIX CIOKHBIX THO3()HUPOB, HEOOS3aTENHHO
3aMEIIeHHbIX  PAa3BETBIIEHHBIX  CJIIOKHBIX  THO(PUPOB, HEOOS3aTeIbHO  3aMEIEHHBIX
THOKapOOHATOB, HEOOs3aTeNIbHO 3aMEILIEHHOrO S-THOKapOOHATa, HeOOsS3aTeNbHO 3aMeleHHBIX
OUTHOKapOOHATOB, HEOOS3aTeNIbHO 3aMEIEHHBIX THOKapOaMaToB, HEOOS3aTeIbHO 3aMEIeHHOTO
OKCHMETOKCHKapOOHHMIIA, Heo0s13aTeTbHO 3aMEeIEeHHOTO OKCHMETOKCUTHOKApOOHMIIA,
HEOOsI3aTeIbHO ~ 3aMEIIEHHOTO  OKCUMETHJIKapOOHWIa,  HEeoOs3aTeNIbHO  3aMEIIeHHOTO
OKCUMETHITHOKApOOHMNA, CJIOKHBIX 3¢upoB L-aMuHOKHCIOT, CHOXHBIX 3¢upoB D-
AMHMHOKHCJIOT, CJIOXKHBIX 3(upoB N-3amelieHHbIX L-aMHHOKHMCIOT, cloxHbIX 3¢pupoB N, N-
IM3aMEeLIeHHbIX L-aMHHOKHUCIIOT, CIOXKHBIX 3G upoB N-3amMeleHHbIX D-aMUHOKHCIIOT, CJIOKHBIX
spupo N, N-nu3amerneHHbIX D-aMHHOKHCIOT, HeoOs3aTeIbHO 3aMEIEHHOrO Cyib(eHua,
HeoOsI3aTeIbHO ~ 3aMELICHHOTO  MMHUAaTa, Heo0s3aTeNIbHO — 3aMEIIeHHOTO  THIpa30Hara,
HEeOOsI3aTeIbHO  3aMEIIEHHOrO0  OKCHMHJIA, HEOOs3aTejbHO  3aMELIEHHOr0 HMMUIWHUIIA,
HeO0s13aTeIbHO 3aMELEHHOTO UMHUIIIIA, HEO0A3aTebHO 3aMEIIIEHHOTO aMUHAJIsA, HEOOSI3aTeIbHO
3aMEIIEHHOTO0 TeMHAMMHAJsI, HeoOs3aTeNIbHO — 3aMEIIEHHOrO — aneTans, HeoOs3aTelbHO
3aMeIEHHOr0 TeMHualeTats, HeoOs3aTebHO 3aMEIIeHHOro KapOOHUMUIATa, HeoOs3aTeTbHO
3aMEIIEHHOr0  THOKapOOHUMUIATa,  HEOOsS3aTeNIbHO  3aMEIIEHHOro  KapOOHMMHIWIIA,
HeoO0s13aTeNIbHO 3aMEIIEHHOro KapObaMuMuiara, HeoOs3aTeIbHO 3aMEIEHHOr0 KapOaMUMUINIIa,
HeoOs13aTeIbHO 3aMEIEHHOTO THOAIeTalls, HeoOs3aTeIbHO 3aMEIEHHOTO S-aiui-2-THOITHIIA,
HEeOoOs3aTeNIbHO  3aMEIEHHBIX  CIIOXKHBIX  OuC-(alrIOKCHOeH3MI )3 UPOB,  HEOOs3aTeIbHO
3aMEINEHHbIX CJIOKHBIX (aLMI0KCHOeH3UN)3pupoB U cloxHbXx BAB-s3¢upos, npudem R* u R’
HEoOA3aTeNbHO 3aMeIeHbl OHUM MUK 6oJiee ONMHAKOBBIMH MU pa3iudHbiMu R17;

R® nmpencrapnser coGoif BOOOPON, anKuMl, ajKeHW1, aiKUHII, KapOOLMKIHIL,

reTepOKapOOIMKINI, apHJI, TETePOAPHJI, TETEPOLIMKIIII, LHUKIJIOAJIKII, LIUKJIOAIKEHII, aJIKOKCH,

KapOOLIMKIIOKCH, Te€TepOKapOOLMKIOKCH, AapWJIOKCH, TeTePOApUIIOKCH, T€TePOLUKJIIOKCH,
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LMKJIOAIKOKCH,  [MKJIOAJIKEHOKCH,  alIKWJIaMUHO,  (aJIKWi)2aMHHO,  KapOOIMKJIaAMHUHO,
reTepoKapOOIMKIAMUHO, apUIAMUHO, TeTepOapUIaMUHO, TeTEPOLHKIAMUHO, [HKJIOAIKAMUHO,
LMKJIOAIKEHAMHHO,  QJKUITHO,  KapOOLMKIUITHO,  TeTepOKapOOLMKIUITHO,  apHIITHO,
TeTEePOAPUIITHO, T€TEPOLMKIIMITHO, LUKIOANKUITHO, [UKJIOAJKEHUITHO, aJUIEHWI, LHAHO HIIN
manug, npudeM R® HeoOs3aTe1bHO 3aMeleH OHUM WM 60J1ee OMMHAKOBBLIMH MM PA3IMYHBIMU
Rw;

R’ npencTaBisieT coOoil AeWTepui, TMIPOKCH, a3uI0, THOJ, aMUHO, LIMAHO, TajioreH,
ANKWJ, QJKEHWI, aJKUHWI, KapOOLMKIIMI, TeTePOKapOOLUKIMI, apujl, TIeTePOapHII,
TETEPOLIMKITII, [UKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOIIUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, LUKIIOATKOKCH, LUKIIOAJKEHOKCH, aJKHUJIAMHHO,
(ankui)aMuHO, KapOOLMKIAMHHO, TreTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepOaPHIAMUHO,
reETCPOLUKIAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUIITHO, Kap6OHHKHHHTHO,
reTepOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAIKHITHO,
LMKJIOANIKEHUJITHO, aJUTeHWN, CyabQuHWI, CynbdhaMous, CynbQOHWI, JHUIMHUL, HUTPO WJIH
kapOoHun, mpudeM R’ HeoOA3aTeNbHO 3aMelleH ONHMM MM 0ojee ONMHAKOBBIMH MM
pasnuanbivu R1Y;

R® npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKWHWI, KapOOLMKIWI, TeTepOKapOOLMKIIII, apuj, TIeTepOapHuI,
TETEPOLMKIITII, LUKJIOANKUJ, [UKJIOAJKEHIII, aJIKOKCH, KapOOLMKIOKCH, reTepOoKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIMKIIOKCH, LIUKJIOATKOKCH, LUKJIOAIKEHOKCH, aJKUJIAMHHO,
(ankmin)aMuHO, KapOOLMKJIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, T'€TepPOaPHIIAMUHO,
T€TEPOLIMKIAMUHO,  LHMKJIOAJKAMHHO, LHMKJIOAJKEHAMUHO, AJKHITHO, KapOOLHUKIHMITHO,
reTepOKapOOMKIMITHO, APWITHO, Te€TEPOAPHIITHO, TETePOLUKIIMITHO, LUKIOAJKHITHO,
LMKJIOAIKEHUJITHO, AJUICHWI, CYabQUHIWI, CynbdaMous, CynbQOHWI, JHUMUL, HUTPO WJIH
kapOonun, npudeM R® HeoOs3aTenpHO 3aMelleH ONHMM MIH OOjee ONUHAKOBHIMU MU
pasnuunbivu R1Y;

R’ npencrasnser coboii melTepHii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJIOTeH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIMI, TeTePOKapOOIUKIMI, apujl, TIeTePOapHI,
TETEPOLIMKITII, IUKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, UKIOATKOKCH, UKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankun)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, TeTepPOaPHIAMUHO,
rETCPOLUKIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUJIITHO, Kap6OHHKHHHTHO,
reTepOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAJKHITHO,
LMKJIOANIKEHUNITHO, aJUTeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUIMUL, HUATPO WJIH
kapOoHun, mpudeM R’ HeoOsf3aTenbHO 3aMelleH ONHMM WM 0Oojee ONMHAKOBBLIMH MM
pasnuanbivu R,

R’7, R® u R’ moryT 06pa3oBbIBaTh KOJBLO C 0-aTOMOM YIVIEPONA, K KOTOPOMY OHH
NPUCOEIMHEHBI, U C aMHUHOTPYIIOHN, MPUCOETUHEHHOH K 0-aTOMY yIIIEpOna,;

R® u R’ moryr 00Opa3oBbIBaTh KONbLO C 0-aTOMOM YIIEPOAda, K KOTOPOMY OHH

NPpUCOCANHECHBDI,
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R npeAcTaBysieT coOOl AelTepuii, THAPOKCH, a3WUAO0, THUOJ, aMHUHO, LIMAHO, TaJIOTeH,
aNKWJI, QJKeHWI, aJKUHWI, KapOOLMKJIWI, TeTepOKapOOLMKINI, apw, TreTepoapul,
reTePOLIMKIIIII, LUKJIOAJTKUI, [UKJIOAJKSHHIII, aJIKOKCH, KapOOLIUKIIOKCH, reTepOKapOOLIMKIIOKCH,
APWIOKCH, TeTePOAPHIIOKCH, M€TEPOLIMKIOKCH, LIMKJIOAJIKOKCH, LUKJIOAJKEHOKCH, AJKUIIAMUHO,
(anmkmin)aMUHO, KapOOLMKJIAMHUHO, TeTepOKapOOLMKIAMUHO, apUIAMHHO, Te€TepOapHIaMUHO,
TeTEePOLMKIAMHUHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIIHITHO,
reTepOKapOOMKIMITHO, APWITHO, TE€TEPOAPUITHO, TETePOLUKIIMITHO, LUKIOAJKUITHO,
LUKJIOAJIKEHUJITHO, aJUIGHWI, CyJabQUHWI, CyibhamMons, CynbGOHWUI, JUMUA, HUTPO WM
kapOonun, mpudeM R!° HeoGs3aTenbHO 3aMelieH OOHHUM WM Oonee OJMHAKOBBIMH HIIH
pasznuunbivu R

R! npeacTaBisieT coOOl AeiTepuii, TMAPOKCH, a3uUA0, THOJ, aMHUHO, LIMAHO, TaJIOTEH,
aNKWJI, AaJKeHWI, aJKUHWI, KapOOILMKJIWI, TeTepOKapOOLMKINI, apwi, TreTepoapul,
TeTEePOLIMKIIII, LUKJIOAJKHJI, [UKJIOAJKSHIII, aJIKOKCH, KapOOLUKIIOKCH, reTepOKapOOILIMKIIOKCH,
APWIOKCH, TE€TEPOAPHIIOKCH, T€TEPOLIMKIIOKCH, LHUKJIOAJIKOKCH, LUKJIOAJKEHOKCH, AJKUIIAMUHO,
(ankwn)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, T'e€TepPOaAPHIAMUHO,
reTepPOLMKIAMUHO,  [HKJIOAJKAMUHO, IUKJOAJKEHAMUHO, aJIKUITHO, KapOOIUKIMITHO,
reTepOKapOOUKIIMIITHO, APHWJITHO, TETePOAPIIITHO, TeTePOLHKIMITHO, HKJIOAJIKUITHO,
LUKJIOAJIKEHWITHO, aJUIGHW1, CyIb(GUHWI, CynbamMoni, Cynb(GOHWUI, JUMUA, HUTPO WIH
KapOOHWIT; U

murmnn npexacrasnsier cobodt Ci1-Czp Beictmin  ankwn, Ci1-Cz2 BBICIIHH — aJIKOKCH,
MOJIM3TUIICHIVIMKOJIb WK apuJj, 3aMELUEeHHbIM aJIKUJIBbHOW IPYIIION, WU JIMOUJ, ONMCAHHBIA B
HACTOALLEM JOKYMEHTE.

B uamocTpaTMBHBIX BapuaHTax peamusaiun @opmynsr XII, R® ssnsernpenct coboii
METWJI, STUJI, IPOIKJI, U30MPOIHI, OyTHJI, BTOP-OyTHII, TpeT-OyTHII, MEHTUJI, BTOP-TIEHTWII, TPET-
NEHTWI, HEOMEeHTW, 3-TIEHTWI, TeKCHJI, TPET-TeKCHJI, 4-CEeNTW, LMKJIOMPOIWI, LHUKJIOOYTHII,
LUKJIONIEHTWI, LUKJIOrekcusi, Genwn, 2,6-mumeTrndeHns, U30NpONoKCHa, TpeT-Oyrokcum, N-
nponwiamMuHo, N-uszomnpornuigamuHo, N-tper-Oytunamubo, N, N-gumermnamuHo, N, N-
IS TUIAMUHO U N, N-AunponuiaMuHo.

B uAmoCTpaTHBHBLIX BapHaHTax peamusaiuu @opmynsl XIII, R’ ssnsernpenct coboii
METHJI, STHI, POTHJI, U3OTPOMHI, OyTHJI, BTOP-OyTHiI, TpeT-OyTUJI, IEHTHUJI, BTOP-TIEHTUJI, TPET-
MEHTHWI, HEONEHTHJI, 3-TICHTHJI, TeKCWJI, TPeT-TeKCUJ, 4-CeNTui, LUKJIOMPOMMI, HKJIOOYTHII,
LUKJIONIEHTWI, IUKJIoreKcusi, (Genmn, 2,6-mumeTrndeHuI, U30NpONOKCHN, TpeT-OyTokcunm, N-
nponwiaMuHo, N-m3onponuigamuHo, N-tper-Oytmnammuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO WK N, N-TUnponuiaMuHoO.

B uamocTpaTMBHBIX BapHaHTax peamusamun @opmynsl XIII, R® mpencrasnser coboii
METHUI, STHJI, IPOTHJI, U3OMPONHI, OyTHJI, BTOP-OyTi1, TpeT-OyTHiI, MEeHTHUJI, BTOP-TIEHTUI, TPET-
MEHTWI, HEONMEHTHJI, 3-TICHTHJI, TeKCHJI, TPeT-TeKCUJ, 4-CeNTWiI, LUKJIOMPOIMI, LHKJIOOYTHII,
LUKJIONIEHTWI, LUKJIOreKCHy1, (penm, 2,6-mumeTrneHnI, U30NMPONOKCHN, TpeT-OyTokcun, N-
nporunamMuHo, N-m3omponunamuHo, N-tper-Oytunamuuo, N, N-gumerunamuHo, N, N-

A3 TUIAMUHO Wi N, N-TUnponuiaMuHoO.
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B uamoCTpaTMBHBIX BapHaHTax peamusaiun Popmynsr XIII, R’ ssnsernpenct coboii
METWJI, STHJI, IPOIMJI, U30TIPOIII, OyTHII, BTOP-OyTHII, TPeT-OyTHII, IEHTUJ, BTOP-TIEHTUII, TPET-
NEHTWI, HEONEHTW, 3-TIEHTWJ, TeKCHJI, TPET-TeKCHJI, 4-CEeNTWI, LUKJIOMPONWI, LHUKJIOOYTHIL,
LUKJIOTIEHTIII, LHUKJIOTeKCUJI, (eHm, 2,6-n1uMeTUI(peHnsI, N30MpOoNoKcHy, Tper-Oyrokeua, N-
nponwiamMuHo, N-usonpornuiaamuao, N-tper-Oyrunamuuo, N, N-gumermnamuno, N, N-
AnsTUAAMUHO WK N, N-IunponuiaMuHo.

B HekoTOpbIX BapuaHTaX BOIUIOLIEHUS HACTOAINEe H300pETeHHe OTHOCUTCSA K

coenuHeHno Popmyiel X1V,
JOH
HN
»
R20 OR?

®opmyaa XIV

WK ero (papMarieBTUIECKON WK (PU3UOJIOTHYECKOH COH, rae

R? u R?, ka/blii, HE3aBUCUMO, BHIOPAHBI U3 CIENYOLINX
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0 , HeoOsI3aTeIbHO 3aMEIIeHHBIX CJIOKHBIX A3(PUPOB, HEOOA3ATENBHO 3aMEIEHHBIX
Pa3BETBICHHBIX CIOKHBIX 3(HUPOB, HEOOS3aTENBHO 3aMELICHHbIX KapOOHATOB, HEOOs3aTebHO
3aMelIeHHbIX KapOamMaToB, HEOOS3aTebHO 3aMEIIeHHBIX CJIOKHBIX THO3()HUPOB, HeOOs3aTeTbHO
3aMEIIEHHBbIX  PAa3BETBJIICHHBIX  CJIOKHBIX  THOA(UPOB, HEOOS3aTeIbHO  3aMELICHHBIX
THOKapOOHATOB, HEOOSI3aTeIbHO 3aMEIIEHHOTO S-THOKapOOHaTa, HEeOOsS3aTeNIbHO 3aMELIeHHBIX
OUTHOKApOOHATOB, HEOOsI3aTeIbHO 3aMEIEHHBIX THOKapOaMaToB, HEOOS3aTEIbHO 3aMEIEHHOTO
OKCHMETOKCHKapOOHHMJIA, HEOOs13aTeNIbHO 3aMELIEHHOTO OKCHMETOKCUTUOKAPOOHMIIA,
HEOOsI3aTeIbHO ~ 3aMEINEHHOTO  OKCUMETHJIKapOOHWIa,  HEeoOs3aTeNIbHO  3aMEINEeHHOTO
OKCUMETHJITHOKApOOHWNIA, CJOXKHBIX 3GupoB L-aMUHOKHCIIOT, CIOXHBIX 3¢upoB D-
AMHHOKHCJIOT, CJIOXKHBIX 3(upoB N-3aMemeHHbIX L-aMUHOKHCIOT, CIOXHBIX 3¢pupoB N, N-
IM3aMeIIeHHbIX [-aMHHOKHUCIIOT, CIOKHBIX 3G upoB N-3amelneHHbIX D-aMUHOKHCIIOT, CIOKHBIX
s¢upoB N, N-muszamerneHHbIX D-aMHUHOKHCIIOT, HEOOs3aTEIbHO 3aMENIEHHOTO Cyib(eHnna,
HeOoOsI3aTeIbHO  3aMEIEHHOTO  MMUAaTa, HeoOs3aTeNIbHO — 3aMEIIEHHOTO  IHIpa30Hara,
HeOOS3aTEeNIbHO  3aMEIIEHHOr0  OKCHMMJIA, HEOOsS3aTeNbHO  3aMELIEHHOr0  HMMMIWHMUIIA,
HeoOs3aTeNIbHO 3aMEIIIEHHOTO UMHIIIIA, HEOOS3aTeIbHO 3aMEIEHHOIO aMHHAJISL, HEOOS3aTeIbHO
3aMELIEHHOr0 TeMHaMHHAJSL, HeoOs3aTelIbHO  3aMELIEHHOrO  aleTalisl, HeoOs3aTeNbHO
3aMEIIEHHOr0 TeMHualeTalss, HeoOs3aTebHO 3aMEIIeHHOro KapOOHUMHAaTa, HeoOs3aTeTbHO

3aMEIEHHOr0 THOKapOOHUMHUIATA, Heo0sA3aTeIbHO 3aMELLIEHHOrO KapOOHUMHIUIIA,
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Heo0s3aTeNIbHO 3aMELeHHOTO KapOaMuMuaara, HeoOs3aTelIbHO 3aMEIeHHOro KapOaMHUMHINIIA,
HeoOs13aTeNbHO 3aMEIIEHHOTO THOALeTaNsl, Heo0A3aTeIbHO 3aMELIEHHOTO S-aliii-2-THOITHIIA,
HEeOoOsA3aTeNbHO  3aMEIEHHBIX  CIIOXKHBIX  Ouc-(alyioKCHOeH3m)3(hUpoB,  HEOOsI3aTeNbHO
3aMEIIEHHbIX CJIOKHBIX (aLMIOKCHOEH3UN)3pupoB U cloxHbXx BAB-s¢upos, npuyem R* u R?

HeOOS3aTeNbHO 3aMelleHbl OMHUM Ui 60J1ee OMMHAKOBBIMHU MK pasindHbivu R1;

R® npencrapnser coboif  BOMOPON, ANKMN, aNKEHWJ, AaJKUHWI, KapOOLMKIWT,
reTepOKapOOIMKIINIL, APHJI, TeTEPOAPHI, TETEPOLIUKIINI, IUKIOATKII, [TUKJIOATKEHHI, aJIKOKCH,
KapOOLIMKIIOKCH, Te€TePOKAPOOIMKIOKCH, apHJIOKCH, TeTePOAPUIOKCH, TE€TEPOLMKIIOKCH,
[MKJIOAIKOKCH,  [MKJIOAJIKEHOKCH,  alIKUJIaMWUHO,  (aJIKMI)2aMHHO,  KapOOIIMKJIAMUHO,
reTepOKapOOIMKIAMUHO, apUIIAMUHO, TeTePOapUIaMUHO, TeTEPOIMKIAMUHO, IHKJIOAIKaAMUHO,
[MKJIOAIKEHAMHHO,  QJKUITHO,  KapOOLMKIUITHO,  TeTepOKapOOLMKIUITHO,  apHIITHO,
Te€TEPOAPHIITHO, TE€TEPOLMKIIMITHO, HKIOANKHITHO, [UKJIOAIKEHUITHO, aJUIEHWI, HAHO HITN
JIMIIU A, TpU4EM R6 HCO6$ISaTeJ'IbHO 3aMElIeH OAHUM UJIU 60.]'[66 OAWHAKOBBIMU HJIU PA3JIMYHBIMUA
RI:

R’ npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTepOKapOOLMKINI, apujl, TIeTepOapHuI,
TETEPOLIMKITII, [UKJIOANKUJ, IUKJIOAJKEHIII, aJIKOKCH, KapOOLMKIOKCH, reTepoKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIMKIIOKCH, UKIOATKOKCH, LUKJIOAIKEHOKCH, aJKHUJIAMHHO,
(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, T'€TepPOaPHIIAMUHO,
rETCPOLUKIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUIITHO, Kap6OL[I/IKJ'II/IJ'ITI/IO,
reTepOKapOOMKIMITAO, APWITHO, TE€TEPOAPHITHO, TETEPOLUKIHITHO, LHUKIOAJKUITHO,
LMKJIOAIKEHUJITHO, AJUIEHWI, CyabQUHIWI, CcynbdaMous, CynbQOHWI, JHUMUL, HUTPO WJIH
kapOonun, mnpudeM R’ HeoOsA3aTenbHO 3aMelleH ONHMM MIH 0ojee ONUHAKOBHIMU MU
pasnuunbiMu R1;

R?® npencrasnser coboii melTepHii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJIOTEH,
ANKWJ, QJKEHWI, aJKWUHWI, KapOOLMKIIWI, TeTePOKapOOIMKIMI, apujl, TIeTePOapHI,
TE€TEPOLMKIIII, IUKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, LUKIIOATKOKCH, LUKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankun)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepPOaPHIAMUHO,
rETCPOLUKIAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUJIITHO, Kap6OL[I/IK.III/IJITI/IO,
reTepOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAJKHITHO,
LMKJIOAIKEHUIITHO, aJUTeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUIMHUL, HUTPO WJIH
kapOoHun, mpudeM R® HeoOs3aTenbHO 3aMeleH ONHMM WM 0Oojee ONMHAKOBBLIMH MM
pasnuanbivu R,

R’ npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKWHWI, KapOOLMKIIWI, TeTepOKapOOLMKINI, apujl, TeTepOapHuI,
TETEPOLIMKITII, LUKJIOANKUJ, [UKJIOAJKEHII, aJTKOKCH, KapOOLIMKIIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, LUKJIOATKOKCH, LUKIOAIKEHOKCH, AJKUJIAMHHO,

(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIaMHHO, T'e€TepOaPIIIAMUHO,
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TeTepPOLMKIAMUHO, LHKJIOAJKAMHUHO, IUKJOAJKEHAMUHO, aJKUITHO, KapOOIUKIMITHO,
reTepoKapOOIUKIIMIITHO, APWJITHO, TeTePOaAPIIITHO, TeTePOLMKIMITHO, MUKJIOAJIKUITHO,
LUKJIOAJIKEHWITHO, AJUIGHWI, Cyab(pUHWI, Cynbamonn, Cynb(GOHWUI, JUMUA, HUTPO WIH
kapbonun, mpudeM R’ HeoOs3aTenbHO 3aMelleH ONHMM WM 0OJee ONMHAKOBBIMM MJIH
pasnuanbivu R,

R’7, R® u R’ moryr 006pa3oBbIBaTh KOJNBLO C 0-aTOMOM YIVIEPONa, K KOTOPOMY OHH
MPUCOEIUHEHBL, U C aMUHOTPYIIIOH, IPUCOSAUHEHHOH K (i-aTOMY YIJIepoaa,;

R® u R’ moryr oOpasoBeIBaTH KONBLIO C O-aTOMOM YINIEPOAa, K KOTOPOMY OHH
MPUCOETMHEHBI,

R npeacTaByiseT coOOl AelTepuii, TMAPOKCH, a3uUIO0, THUOJ, aMHUHO, LIMAHO, TaJIOTeH,
aNKWI, AaJKeHWI, aJKUHWI, KapOOLMKJIWI, TeTepOKapOOLMKIUI, apwi, TreTepoapul,
TeTEePOLIMKIIII, LUKJIOAJKHJI, [UKJIOAJKEHHI, aJIKOKCH, KapOOLUKIIOKCH, reTepOKapOOILIMKIIOKCH,
APUWIOKCH, TeTePOAPUIIOKCH, T€TEPOLUKIIOKCH, LIUKJIOANIKOKCH, HUKJIOAJKEHOKCH, aJKUJIAMUHO,
(ankui)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepPOaAPHIIAMUHO,
TeTepPOLMKIAMUHO,  [HMKJIOAJKAMUHO, IUKJIOAJKEHAMUHO,  aJIKUITHO, KapOOIUKIMITHO,
reTepoKapOOIUKIIMIITHO, APWJITHO, TeTePOAPIITUO, TeTePOLHKIMITHO, [HKJIOAJIKUITHO,
LUKJIOAJIKEHWITHO, AJUTIGHWI, CyJIbQUHWI, Cyibdamoni, Cynb(GOHWUI, JUMUA, HUTPO WIH
kapOonun, mpudeM R!° Heobs3aTenbHO 3aMelieH OOHUM WIM OoNee OJMHAKOBBIMH HJIH
pasznuunbivMu R

R npeAcTaBysieT coOol AelTepuil, THAPOKCH, a3ua0, THOJ, aMHUHO, LIMAHO, TaJIOTEH,
aNKWJI, AQJKeHWI, aJKUHWI, KapOOLWKJIWI, TeTepOKapOOLMKINUI, apwi, TreTepoapul,
reTePOLIMKIIIII, LUKJIOATKUI, [UKJIOAJKEHUI, aJIKOKCH, KapOOLIUKIIOKCH, reTepOKapOOLIMKIOKCH,
ApPUWIOKCH, TeTePOAPHIIOKCH, T'€TEePOLUKIOKCH, LIUKJIOAJKOKCH, HUKJIOAJKEHOKCH, aJKUJIAMUHO,
(anmkmin)aMUHO, KapOOLMKJIAMUHO, TeTepOKapOOLMKIAMUHO, apUIAMUHO, Te€TepOapHIaMHHO,
TeTEePOLMKIAMUHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIHITHO,
reTepOKapOOIUKIHITHO, APHWJITHO, Te€TEPOAPHIITHO, TeTePOLMKIUITHO, LUKJIOAJKUITHO,
LUKJIOAJIKEHUJITHO, aJUIGHWI, CyJabPUHWI, CyibGamMons, Ccynb(GOHWUI, JUMUA, HUTPO WJIH
KapOOHWIT; U

murmuy npexacraensier coboit Ci1-Cz Beictmii  ankwn, Ci1-Cr2 BBICIIHMHA — aJKOKCH,
MOJNIMATUJICHIVIMKONIb WK apuJj, 3aMEIIEeHHbIN aJKUJIbHOW TPYIION, WU JIMOUJ, ONHCAHHBIA B
HACTOSIIIIEM JIOKYMEHTE.

B uAmIOCTpaTHBHBIX BapuaHTax peanusamuu Popmynsr XIV, R® npencrasnser coboit
METHJI, STHJI, IPOTHJI, U3OMPONHI, OyTHJI, BTOP-OyTi1, TpeT-OyTHiI, MEeHTHJI, BTOP-TIEHTUI, TPET-
MEHTWI, HEONMEHTHJI, 3-TICHTHJI, TeKCHJI, TPeT-TeKCUJ, 4-CeNTWiI, LUKJIOMPOIMI, HKJIOOYTHII,
LUKJIONIEHTWT, IUKJIOTeKCH1, (peHm, 2,6-mumeTrndeHnI, U30NMpPONOKCHN, TpeT-OyTokcun, N-
nponmiamMuHo, N-m3onponuiaamuHo, N-tper-Oytmiamuuo, N, N-gumermnamuHo, N, N-
IS TUIAMUHO U N, N-AunponuiamMuHoO.

B WAMIOCTpaTHBHBIX BapuaHTax peaiusamuu Popmyinsl XIV, R’ seasernpenct coboii
METHUI, STHJI, IPOIHJI, U3OMPONHI, OyTHJI, BTOP-OyTIiL, TpeT-OyTUiI, IEHTUJI, BTOP-TIEHTUI, TPEeT-

MEHTWI, HEONMEHTHJI, 3-TIeHTHJI, TeKCWJI, TPeT-TeKCUJ, 4-CeNnTWi, LUKJIOMPOIHI, LHKJIOOYTHII,
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LUKJIONIEHTWI, LUKJIOTeKCHII, (penm, 2,6-mumeTrndeHnI, U30NMpPONOKCHN, TpeT-OyTokcun, N-
nporunamMuHo, N-m3omponmnamuHo, N-tper-Oytmnamuuo, N, N-gumerunamuHo, N, N-
A3 TUIAMUHO WK N, N-TUnponuiaMuHoO.

B uamocTpaTHBHBIX BapuaHTax peaiuszamun Popmyner XIV, R® npencrasnser coGoit
METWJI, STUJI, IPOIKJI, U30MPOIHI, OyTHJI, BTOP-OyTHII, TpeT-OyTHII, MEHTUJI, BTOP-TIEHTWII, TPET-
MEeHTWI, HEOMEeHTW, 3-TIEHTWJ, TeKCHJI, TPEeT-TeKCHJI, 4-CEeNTHI, LMKJIOMPOIWI, LHUKJIOOYTHII,
LMKJIONICHTWI, LHMKJIOTEKCUI, (eHm, 2,6-TuMeTHI(GEeHnSI, U30MPONOKCH I, TpeT-Oyrokcua, N-
nponuiaMuHo, N-uzonpornuigamuHo, N-tper-Oytunamuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO Wi N, N-ITUIponuiaMuHo.

B uamocTpaTHBHBIX BapuaHTax peanusanuu Popmynsr XIV, R® npencrasnser coboit
METHJI, STHJI, POTUJI, U3OMPOMHJI, OyTHJI, BTOP-OyTHi1, TpeT-OyTUJI, EHTHUJI, BTOP-TIEHTUJI, TPET-
MEHTHU, HEONEHTHJI, 3-TICHTHJI, TeKCUJI, TPET-TeKCUJ, 4-CeNTWiI, LUKJIOMPOIMI, HKJIOOYTHII,
LUKJIONIEHTWI, IUKJIOreKcuyi, (Genmn, 2,6-mumeTrndeHuI, U30NpPONOKCcH, TpeT-Oyrokcunm, N-
nponwiamMuHo, N-m3onponujgamuHo, N-tper-Oytmnammuo, N, N-gumermnamuHo, N, N-
IS TUIAMUHO WK N, N-TUnponuiaMuHoO.

B HekoTOpbIX BapWaHTaX BOIUIOMIEHHUS HACTOSIIEE W300pETeHHe OTHOCUTCS K

coenuHeHno Popmyiel XV,

®opmyaa XV

WK ero (hapManeBTHYeCKON WM (YU3NOJIOrHYeCKOH COoNy, Te

R® 1 R®, kasxplii, HE3aBHCUMO, BHIOPAHBI U3 CIENYOLINX
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Pa3BETBICHHBIX CIOKHBIX 3(UPOB, HEOOS3aTENBHO 3aMELIEHHbIX KapOOHATOB, HEOOs3aTebHO

, HeoOsI3aTeIbHO 3aMEIIeHHBIX CJIOKHBIX 3(PUPOB, HEOOA3ATENBHO 3aMEIEHHBIX

3aMelIeHHbIX KapOamMaToB, HEOOsS3aTeNbHO 3aMEIIEHHBIX CIOKHBIX THOI()HUPOB, HEOOS3aTETHHO
3aMEIIEHHbIX  PA3BETBIIEHHBIX  CJIIOKHBIX  THOA(PUPOB, HEOOS3aTeIbHO  3aMEIEHHBIX
THOKapOOHATOB, HEOOSI3aTeNIbHO 3aMEIIeHHOro S-THOoKapOOHaTa, HeOoOsS3aTeNbHO 3aMeleHHBIX
OUTHOKapOOHATOB, HEOOSI3aTeNIbHO 3aMEIEHHBIX THOKapOaMaToB, HEOOS3aTEIbHO 3aMEIeHHOTO
OKCHMETOKCHKapOOHHMIIA, HEO0Os3aTeNbHO 3aMEIIEHHOTO OKCHMETOKCUTHOKApOOHMIIA,
HEOOsI3aTeIbHO ~ 3aMEIIEHHOTO  OKCUMETHIKapOOHWIa,  HEeoOs3aTeNbHO  3aMEIIEeHHOTO
OKCUMETHITHOKApOOHWNIA, CJIOXKHBIX 3¢upoB L-aMuHOKHCIOT, CcHOXHBIX 3¢upos D-
AMHMHOKHCJIOT, CIOXKHBIX 3(upoB N-3aMemeHHbIX L-aMUHOKHCIOT, cloXHbIX 3¢pupoB N, N-
IM3aMeIeHHbIX L-aMHHOKHUCIIOT, CIOXKHBIX 3G upoB N-3ameleHHbIX D-aMUHOKHUCIIOT, CIOKHBIX
s¢pupoB N, N-muszamerneHHbIX D-aMHHOKHCIIOT, HEOOs3aTEIbHO 3aMELIEHHOTO Cyib(eHunna,
HeoOs3aTeIbHO  3aMELIEHHOTO  MMHUAaTa, Heo0s3aTeNbHO — 3aMEIIeHHOTO  THIpa30Hara,

He00s13aTeNIbHO 3aMCIICHHOI'O OKCHMMJIA, HE00s13aTeIbHO 3aMCIICHHOI0 HUMHJHUHHAIIA,
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HeoOs3aTeNIbHO 3aMEIIIEHHOTO UMHIIIIA, HEOOS3aTeIbHO 3aMEIEHHOIO aMUHAJISL, HEOOS3aTeIbHO
3aMEILIEHHOr0 TeMHaMHHASL, HeoOs3aTeIbHO  3aMEIIEHHOrO  alleTalisl, HeoOs3aTeNbHO
3aMEILIEHHOr0 TeMHualeTalss, HeoOs3aTebHO 3aMEIIeHHOro KapOoHMMHAaTa, HeoOs3aTeTbHO
3aMEIEHHOT0  THOKapOOHUMUATA, HEOOs13aTeNIbHO ~ 3aMEIIEHHOro  KapOOHMMMIUIIA,
Heo0s13aTeIbHO 3aMELIEHHOTO KapOaMuMuaara, HeoOs3aTebHO 3aMEIeHHOrO KapOaMUMHUIUIIA,
HeoOs3aTeNIbHO 3aMEIIIEHHOTO THOALETasl, HeOOsI3aTeIbHO 3aMEINEHHOrO S-alui-2-THOITHIIA,
HEOOSI3aTEIbHO  3aMEIIEHHBIX  CJIIOKHBIX  Ouc-(auuaokcuOeH3ua)3(hupoB,  HeoOs3aTeNIbHO
3aMEINEHHbIX CJIOKHBIX (ALMIOKCHOEH3UN)3(pUpoB U cloxHbIX BAB-3¢upos, npuyem R* u R’

HE00s13aTeNIbHO 3aMEIICHbI OJHUM HJIN oouee OOWHAKOBBbIMH WJIHU PA3JIMIHBIMU RIO;

R® nmpencraenser co0oif  BOOOPON, aNKHUN, AajKeHWJ, AaIKUHII, KapOOLMKINI,
reTepOKAPOOIIMKIIAI, apPHJI, TETEPOAPHJI, TETEPOLIMKIIHII, [TUKIIOATKII, [UKJIOANKEHIII, aIKOKCH,
KapOOLIMKIIOKCH, TeTePOKapOOIMKIOKCH, AapHJIOKCH, TeTePOAPUTIOKCH, TeTEPOLMKIOKCH,
[MKJIOAIKOKCH,  IIMKJIOANIKEHOKCH,  alIKWJIaMUHO,  (aJIKWI)2aMHHO,  KapOOI[MKJIAMUHO,
reTepoKapOOIMKIAMUHO, apUIAMUHO, TeTepOapUIaMUHO, TeTEPOIMKIAMUHO, I[HKJIOAIKAMUHO,
[MKJIOAIKEHAMHHO,  QJKUITHO,  KapOOLMKIUITHO,  TeTepOKapOOLMKIUITHO,  apHUIITHO,
TeTEPOAPUIITHO, TETEPOLMKIUITHO, HUKIOANKUITHO, [UKJIOATKEHUITHO, aJUIEHWI, HAHO HIIN
JIMIIU A, IpU4eEM R6 Heo6$[3aTeano 3aMElICH OJHUM UJIU 60.]'[66 OOWHAKOBBIMU WJIU PA3JIMYHBIMU
RI:

R’ npencrasnsier coboii melTepuil, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepOKapOOLMKIIII, apuji, TeTepOapHI,
TE€TEPOLIMKIIII, LUKJIOAKUJ, LUKJIOAJKEHIII, AJIKOKCH, KapOOLIMKIIOKCH, TeTepOKapOOLUKIOKCH,
APUJIOKCH, TeTEPOAPUIIOKCH, TeTePOLIUKIIOKCH, LUKJIOATKOKCH, LIUKJIOAJIKEHOKCH, AJKUJIAMHUHO,
(anmkmin)aMHHO, KapOOLMKJIAMHUHO, TeTepOKapOOLMKIAMUHO, apUIAMHHO, Te€TepOapHIaMUHO,
TeTEePOLMKIAMUHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLHUKIHITHO,
reTEPOKAPOOIMKIIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHKIOAIKHITHO,
LMKJIOANIKEHUJITHO, aJUTEHWN, CyabQUHWI, CynbhaMous, CynbQOHWI, UKL, HUTPO WJIH
kapOoHmn, mpudeM R’ HeoOA3aTeNbHO 3aMelleH ONHMM MM 0ojee ONMHAKOBBIMH HIIH
paznuanbivu R1Y;

R® npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTEH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTepOKapOOIMKINI, apujl, TIeTepOapuI,
TETEPOLMKITII, IUKJIOANKUJ, [IUKJIOAJKEHIII, aJIKOKCH, KapOOIMKIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIUKIIOKCH, UKIOATKOKCH, UKJIOAIKEHOKCH, aJKHUJIAMHHO,
(ankwi)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepPOaAPHIIAMUHO,
rETCPOLUKIIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUJIITHO, Kap6OI_II/IKJ'II/IJ'ITI/IO,
reTepOKApOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHKIOAJKUITHO,
LMKJIOAIKEHUNITHO, aJUTEHWNI, CyabQuHWI, CcynbdhaMous, CynbQOHWI, JHUMHUL, HUATPO WJIH
kapOoHun, npudeM R® HeoOs3aTenbHO 3aMelleH ONHMM WM 0OOjee ONMHAKOBBIMM MJIH
pasnuanbivu R,

R’ NpeACTaByisieT COOOM AeUTepHil, TMIPOKCH, a3UI0, THOJ, aMHHO, LIMAHO, TaJIOTeH,
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aNKWJ, QJKEHWI, aJKWHWI, KapOOLMKIIWI, TeTepOKapOOLMKIIII, apuji, TIeTepOapHuI,
TETEPOLIMKITII, LMKJIOANKUJ, [UKJIOAJKEHII, aJTKOKCH, KapOOLIMKIIOKCH, reTepoKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, LIUKJIOATKOKCH, LUKJIOAJIKEHOKCH, aJKUJIAMHHO,
(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, T'€TepPOaPHIIAMUHO,
TeTEePOLMKIAMUHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIHMITHO,
reTepOKapOOMKIMITHO, APWITHO, TE€TEPOAPHITHO, TETEPOLUKIIMITHO, LUKIOAJKHITHO,
LMKJIOAIKEHWJITHO, AJUICHWI, CYAbQUHIWI, CynbhaMous, CynbQOHMI, JHUMUL, HUTPO WJIH
kapOoHmn, mpudeM R’ HeoOsf3aTenbHO 3aMelleH ONHMM MM 0Oojee ONMHAKOBBIMH HIIH
pasnuanbivu R1Y;

R’, R® u R’ moryr 06pa3oBbIBaTL KONBLO C (-aTOMOM YTIEPOAa, K KOTOPOMY OHH
NPUCOEIMHEHBI, U C aMHHOTPYIITIOHN, MPUCOETUHEHHOH K 0-aTOMY yIIIEPONa,;

R® u R’ moryr 0OpasoBbIBaTHL KONBLIO C 0-aTOMOM YIIEPOAa, K KOTOPOMY OHH
TPUCOETHHEHBI,

R!° npencrasnsier coboii meifrepuii, TUAPOKCH, a3UAO0, TUOJN, AMMHO, LMAHO, TaJOTEH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTepOKapOOLMKIIMI, apujl, TIeTepOapuI,
TEeTEPOLMKITII, IUKJIOANKUJ, [IUKJIOAJKEHIII, aJIKOKCH, KapOOIMKIIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIMKIIOKCH, UKIOATKOKCH, UKJIOAIKEHOKCH, aJKHUJIAMHHO,
(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, T'e€TepPOaPHIIAMUHO,
TeTEPOLMKIAMHHO,  [HKIOAJKAMHHO, [HKJIOAJKEHAMUHO, aJKHITHO, KapOOLMKIHITHO,
reTepOKapOOMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LUKIOAJKUITHO,
LMKJIOANIKEHUIITHO, aJUIEHWNI, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUMUL, HUATPO WJIH
kapbonun, npudeM R!° Heobs3aTenbHO 3aMerieH OOHUM WM Oonee ONMHAKOBBIMH MJIH
pasznuanbivMu RY

R! NPENICTaBIsAeT COOOW AeTepuii, THAPOKCH, a3UA0, THOJ, aMHHO, IHAHO, TajioreH,
aNKWUJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepoKapOOLMKIIII, apujl, TeTepOapHI,
TETEPOLIMKITII, [UKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, LUKIOATKOKCH, LHUKIIOAJKEHOKCH, aJKHUJIAMHHO,
(ankui)aMuHO, KapOOILMKIAMHHO, TIeTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepPOaAPHIIAMUHO,
TETEPOLMKIIAMHHO,  [HMKIOAJKAMHHO, [HKJIOAJKEHAMUHO, AJKHITHO, KapOOILMKIHITHO,
reTEPOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LUKIOAJKHITHO,
LMKJIOAIKEHUJITHO, aJUTeHWN, CyabQuHWI, CynbhaMous, CynbQOHWI, JHUIMHUL, HUTPO WJIH
KapOOHWIT, U

murmig npexacrasnsier coboit Ci1-Cz Beictmii  ankwn, Ci1-Cr2 BBICIIHN  aJIKOKCH,
MOJIMATUJICHIVIMKOJIb WIN apuJl, 3aMELIECHHbIN aJKUJIBbHOW TPYIIIONW, WU JIMOUJ, ONHCAHHBIA B
HACTOSIIIEM JIOKYMEHTE.

B MINIOCTPAaTUBHLIX BapHaHTax peanusauuu Popmymsr XV, RS spnsernpenct coboii
METWUJI, ST, IPOIKJI, U3OMPOIHII, OyTHJI, BTOP-OyTHII, TpeT-OyTHII, MEHTUJI, BTOP-TIEHTWII, TPET-
MEHTUI, HEOMEHTWI, 3-TIEHTWJ, TEKCHJI, TPET-TeKCHJI, 4-CEeNTHII, LUKJIOMPOII, [HUKIOOYTHII,
LMKJIONIEHTWI, LHUKJIOTeKCUI, (eHu, 2,6-nuMeTHa(peHnI, U30MPONoKcHa, TpeT-Oyrokcua, N-

npornuigamMuHo, N-m3omponmnamuHo, N-tper-Oytunamuuo, N, N-gumerunamuHo, N, N-
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I3 TUIAMUHO U N, N-AunponuiamMuHoO.

B MINIOCTPAaTUBHBIX BapHaHTax peanusaimu Popmymsl XV, R’ npencrasiser coboii
METHJI, STHJI, IPOIMJI, U3OMPONHI, OyTHJI, BTOP-OyTi1, TpeT-OyTuiI, IEHTUJI, BTOP-TIEHTUI, TPET-
MEHTWI, HEONMEHTHJI, 3-TICHTHJI, TeKCWJI, TPeT-TeKCUJ, 4-CeNnTui, LUKJIOMPOIMI, LHKJIOOYTHII,
LMKJIONIEHTWI, LUKJIOTeKCUI, (eHm, 2,6-nuMeTHa(peHnsI, U30MPONnoKcHa, TpeT-Oyrokcua, N-
nponwiamMuHo, N-msonpornunamuao, N-tper-Oyrunamuuo, N, N-gumermnamuno, N, N-
A TUIaMUHO Uik N, N-ITunponunamMuHo.

B MITIOCTPATUBHLIX BapHaHTax peanusaiuu Popmymsr XV, R® npencrasnser coboii
METHJI, ST, POTUJI, U3OMPOMHJI, OyTHJI, BTOP-OyTHII, TPeT-OyTUJI, IEHTUJI, BTOP-TIEHTUJI, TPET-
MEHTHWI, HEONEHTHJI, 3-TICHTHJI, TE€KCHJI, TPET-TeKCUJI, 4-CeNTui, LUKJIOMPOMMI, LHKJIOOYTHII,
LUKJIOTIEHTWI, LUKJIOreKcuyi, (Genw, 2,6-mumeTrndeHus, U30NpONoKCcH, TpeT-Oyrokcunm, N-
nponwiamMuHo, N-mzonpornuigamuHo, N-tper-Oytmnamuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO WK N, N-TUIpOonuiIaMuHoO.

B MIMIOCTPAaTUBHLIX BapuaHTax peanusaimuu Popmynsl XV, R’ npencrasiser coboii
METHJI, STHJI, IPOTHJI, U3OMPONHI, OyTHJI, BTOP-OyTi1, TpeT-OyTHiI, MEeHTHJI, BTOP-TIEHTUJI, TPET-
MEHTHWI, HEONMEHTHJI, 3-TICHTHJI, TeKCHJI, TPET-TeKCUJ, 4-CEeNTWiI, LUKJIOMPOIMMI, HKJIOOYTHII,
LUKJIONIEHTWI, IUKJIOTeKcHy1, (penm, 2,6-mumeTrneHnI, U30NMpPONOKCHN, TpeT-Oyrokcun, N-
nponwiaMuHo, N-m3onponuiaamuHo, N-tper-Oytmiamuuo, N, N-gumermnamuHo, N, N-
I3 TUIAMUHO WK N, N-TUnponuiaMuHoO.

B HekoTOphIX BapWaHTAaX BOIUIOLIEHHUS HACTOSIIEe M300pPETeHHe OTHOCUTCS K

coenuHennro Popmyiel XVI,

®opmysa XVI

WK ero (papMarieBTUIeCKON WK (PU3UOJOTHYECKOH COH, rae

R? BIOpaH U3 CEAYIONIUX:
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Pa3BETBICHHBIX CIOKHBIX 3(HUPOB, HEOOA3aTENPHO 3aMEIIEeHHbIX KapOOHATOB, HEOOS3aTeIbHO

, HE0OS3aTeIbHO 3aMELIEHHBIX CJIOXKHBIX 3()UPOB, HEOOSI3aTENbHO 3aMEIEHHbBIX

3aMelIeHHbIX KapOamMaToB, HeOOsS3aTebHO 3aMEIIEHHBIX CIOKHBIX THO3()HUPOB, HeOOsS3aTENTHHO
3aMCILICHHBIX pa3BeTBJ'IeHHbIX CJIOJKHBIX TI/IOB(bI/IpOB, Heo6$[3aTeano 3aMCIICHHBIX
THOKapOOHATOB, HEOOSI3aTeNIbHO 3aMEILIeHHOro S-THOKapOOHATa, HeoOs3aTeNbHO 3aMeleHHBIX
OUTHOKApOOHATOB, HEOOSI3aTeNIbHO 3aMEIEHHBIX THOKapOaMaToB, HEOOS3aTeIbHO 3aMEIeHHOTO
OKCHMETOKCUKapOOHHMIIA, HEOO0s13aTeNbHO 3aMEIIEHHOTO OKCHMETOKCUTHOKApOOHMII,
HEOOsI3aTeIbHO ~ 3aMEINEHHOTO  OKCUMETHJIKapOOHWIa,  HEeoOs3aTeNIbHO  3aMEIIeHHOTO

OKCUMETUITHOKApOOHMNA, CJIOXKHBIX 3¢upoB L-amMuHOKHCIOT, CIOXHBIX 3¢upoB D-
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AMHMHOKHCJIOT, CJIOXKHBIX 3(upoB N-3aMemeHHbIX L-aMUHOKHCIOT, CloXHBbIX 3¢pupoB N, N-
IM3aMEeIeHHbIX L-aMHHOKHUCIIOT, CIOXKHBIX 3P upoB N-3ameleHHbIX D-aMUHOKHCIIOT, CJOKHBIX
s¢pupoB N, N-muzamerneHHbIX D-aMHHOKHCIIOT, HEOOs3aTEIbHO 3aMELIEHHOTO Cyib(eHunna,
HeoOs3aTeNbHO  3aMELICHHOTO  HMMHJATa, HeoOs3aTeNbHO  3aMELIeHHOrO  THPa30HaTa,
HeoOs13aTeIbHO  3aMEIIEHHOTO  OKCHUMHJIA, HEeOoOs3arejbHO  3aMELICHHOT0 HMUIMHUIIA,
HeoOs13aTeNbHO 3aMeIEHHOTO UMHNIIA, He00sI3aTeIbHO 3aMELIEHHOTO aMUHAJIS, He0OsI3aTeIbHO
3aMEIIEHHOTO0 TeMHAMMHAJsL, HeoOs3aTeNIbHO  3aMEINEeHHOro  aueTans, HeoOs3aTesbHO
3aMeIEHHOr0 TeMHualeTas, HeoOs3aTebHO 3aMEIIeHHOro KapOOHUMUAATa, HEeoOs3aTebHO
3aMEIEHHOr0  THOKapOOHUMUIATa,  HEOOS3aTeNIbHO  3aMEIIEHHOr0  KapOOHMMMIWIIA,
HeoO0s13aTeNIbHO 3aMEIIeHHOro KapOaMuMuara, HeoOs3aTeIbHO 3aMEIEHHOrO KapOaMUMUINIIA,
HeoOs13aTeIbHO 3aMEIEHHOTO THOALeTaNsl, HeoOA3aTebHO 3aMELIEHHOTO S-aliii-2-THOITHIIA,
HEOOsI3aTeIbHO  3aMEIIEHHBIX  CJIOKHBIX  Ouc-(aumaokcuOeH3m)3(hupoB,  HeoOs3aTeNIbHO
3aMEINEHHbIX CJIOKHBIX (aluaokcubensun)>Gupos u cioxHbix BAB-3gupos, npuuem R?

HeoOs13aTeNbHO 3aMellieH ONHUM MM 00Jlee OMHAKOBBIMU UK pasiandHbivu R17;

R® nmpencraenser coGoif BOOOPON, aNKuM, ajKeHW1, aiKUHII, KapOOLMKIHI,
reTepoKapOOIUKITIIL, apHJI, TeTEPOAPHJI, TETEPOLIUKIIIIL, UKIOATKII, [THKJIOATKEHHI, aJIKOKCH,
KapOOLIMKJIOKCH, TeTepOKapOOLMKIOKCH, aPHJIOKCH, Te€TePOAPIIIOKCH, T'e€TePOLIUKIIOKCH,
LUKJIOAJIKOKCH,  LWKJIOAJIKCHOKCH,  aJKWJIAMUHO,  (QJIKWI)2aMHUHO,  KapOOLHMKJIAMHHO,
reTepokapOOUKIAMUHO, apUJIAMUHO, TeTePOAPUIAMHUHO, T€TePOLUKIAMUHO, LHUKJIOAJIKAMUHO,
LUKJIOAIKEHAMUHO,  QJKWJITHO,  KapOOLUKJIWITHO,  TIeTepOKapOOLUKINITHO,  apUIITHO,
reTepOapUITHO, TeTEPOLMKIMITHO, HUKIOATKUITHO, LUKJIOAIKEHWITHO, AJUICHW, LUAHO WJIH
manug, npudeM R® HeoGs3aTebHO 3aMeleH OIHUM WM 60Jlee OMMHAKOBBLIMH MM PA3IMYHBIMU
RIO;

R’ npencrasnsier coboii melTepHii, TMAPOKCH, a3WAO, THOJ, AMHHO, IIMAHO, TaJIOTeH,
aNKWI, AaJKeHWI, aJKUHWI, KapOOLMKJIWI, TeTepOKapOOLMKIUI, apwil, TreTepoapul,
TeTEePOLIMKIIII, LUKJIOAJKUJI, [UKJIOAJKEHHII, aJIKOKCH, KapOOLUKIIOKCH, reTepOKapOOLIMKIOKCH,
APUJIOKCH, TeTePOAPUIIOKCH, T€TEPOLMKIIOKCH, LIUKJIOANKOKCH, UKJIOAJKEHOKCH, aJKUJIAMUHO,
(ankwin)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, TeTepPOaPHIAMUHO,
rETCPOLUKIAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUIITHO, Kap6OI_II/IK.III/IJ'ITI/IO,
reTepoKapOOIUKIIMITHO, APWJITHO, TETEePOAPIITUO, TeTePOLMKIUITHO, [HKJIOAJTKUITHO,
[UKJIOAJIKEHWJITHO, AJUTIGHWI, CyJabQUHWI, CynbGamMoni, Ccynb(GOHWUI, JUMUA, HUTPO WIH
kapOoHun, mpudeM R’ HeoOA3aTeNbHO 3aMelieH ONHMM WM 0ojee ONMHAKOBBLIMH MM
pasnuanbivu R,

R® npencrasnsier coboii melTepuii, TMAPOKCH, a3HAO, THOJ, AMHHO, LIMAHO, TaJOTeH,
aNKWJI, AQJKeHWI, aJKUHWI, KapOOLMKJIMI, TeTepOKapOOLMKINI, apwi, TreTepoapul,
TeTePOLIMKIIIII, LUKJIOATKHI, [UKJIOAJKSHHI, aJIKOKCH, KapOOLIUKIIOKCH, reTepOKapOOLIMKIIOKCH,
APWIOKCH, TeTePOAPHIIOKCH, T€TEePOLUKIOKCH, LIUKJIOAJKOKCH, HUKJIOAJIKEHOKCH, aJKUJIAMUHO,

(ankmin)aMuHO, KapOOLMKIAMHHO, TIeTepOKapOOLMKIAMUHO, apUJIAMHHO, T'€TepPOaPHIIaMUHO,
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rETCPOLUKIIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUIITHO, Kap6OL[I/IKJ'II/I.]'ITI/IO,
reTepOKapOOMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIHITHO, LHUKIOAJKUITHO,
LUKJIOANIKEHUJITHO, aJUIEHWNI, CyabQUHWI, CcynbdaMous, CynbQOHWI, JHUIMUL, HUTPO WJIH
kapOonun, mpudeM R® HeoOs3aTenbHO 3aMelleH ONHMM WM 0OOJee ONMHAKOBBIMM MJIH
pasnuanbivu R,

R’ npencTaBisieT coOoil AeWTepui, TMIPOKCH, a3Ua0, THOJ, aMUHO, LIMAHO, TajioreH,
ANKWUJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepoKapOOLMKIIII, apujl, TeTepOapHII,
TETEPOLIMKITII, [UKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, LUKIOATKOKCH, LUKIOAJKEHOKCH, aJKHUJIAMHHO,
(ankui)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepPOaAPHIAMUHO,
reTCPOLUKIaAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUJIITHO, Kap6OL[I/IK.III/IJITI/IO,
reTEPOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHKIOAIKHITHO,
LMKJIOANIKEHUJITHO, aJUTeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUIMHUL, HUATPO WJIH
kapOoHun, mpudeM R’ HeoOsA3aTenbHO 3aMelieH ONHMM WM 0Oojee ONMHAKOBBIMH MM
pasnuanbivu R1Y;

R’, R® u R’ moryT 00pa3oBbIBaThL KONBLO C (-aTOMOM YTIEpOAa, K KOTOPOMY OHH
NPUCOEIMHEHBI, U C aMHHOTPYIITNOHN, MPUCOETUHEHHON K 0-aTOMY yIIIEpOna,;

R® u R’ moryr 0OpasoBbIBaTh KONBLIO C O-aTOMOM YIIEPOAa, K KOTOPOMY OHH
NPUCOETUHEHBI,

R!% npencrasnsier coGoii meifrepuii, TUAPOKCH, a3UAO0, TUOJN, AMMHO, LMAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepOKapOOLMKIIII, apuji, TeTepOapHu,
TE€TEPOLIMKIIII, LMKJIOANKUJ, LUKJIOAJKEHIII, AJIKOKCH, KapOOLIMKIIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETePOLIUKIIOKCH, LUKJIOATKOKCH, LUKJIOAIKEHOKCH, AJKUJIAMHUHO,
(anmkmin)aMUHO, KapOOLMKJIAMUHO, TeTepOKapOOLMKIAMUHO, apUIAMUHO, Te€TepOapHIaMHHO,
TeTEePOLMKIAMUHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIHITHO,
reTEPOKAPOOIIMKIIMITHO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHKIOATKHITHO,
LMKJIOAIKEHUJITHO, aJUIEHWN, CyabQUHWI, CynbhaMous, CynbQOHWMI, JHUIMHUL, HUTPO WJIH
kapOonun, mpudyeM R!° HeoGs3aTenbHO 3aMelieH OOHHUM WM Oonee OJMHAKOBBIMH HIIH
paznuunbivu R

R! npeacTaBysieT coOOl AelTepuii, TMAPOKCH, a3WUI0, THOJ, AMHUHO, LIMAHO, TaJIOTEH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTePOKapOOIUKINI, apujl, TIeTepOapuI,
TETEPOLMKITII, IUKJIOANKUJ, [IUKJIOAJKEHII, aJIKOKCH, KapOOIMKIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUTIOKCH, TETEPOLIUKIIOKCH, UKIOATKOKCH, UKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankwi)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepPOaAPHIAMUHO,
rETCPOLUKIIAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUJIITHO, Kap6OI_II/IK.]'II/I.]'ITI/IO,
reTepOKapOOIMKIUITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAJKUITHO,
LUKJIOAIKEHUIITHO, aJUTeHWNI, CyabQuHWI, CcynbhaMous, CynbQOHWI, JUMUL, HUATPO WJIH
KapOOHWIT; U

murin npexacrasisier coboit Ci1-Czz Beictmii  ankwn, Ci1-Cz2 BBICIIHH — aJIKOKCH,

MOJIM3TUIICHIVIMKONIb WIN apuJj, 3aMEIUEeHHbIM aJIKUJIBbHOW IPYIIION, WX JIMOUZ, ONMCAHHBIA B
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HACTOALLEM JOKYMEHTE.

B WIIOCTpaTMBHBIX BapuMaHTax peanusaiuu Popmynsl XVI, R ssnsernpenct coboii
METHUJI, STHJI, IPOIMJI, U30IIPOIIII, OyTHII, BTOP-OyTHII, TPeT-OyTHII, MEHTUJI, BTOP-TIEHTUII, TPET-
NEHTWI, HEONEHTW, 3-TIEHTWJ, TeKCHJI, TPET-TeKCHJI, 4-CEeNTW, LUKJIONPOMWI, LUKJIOOYTHIL,
LIMKJIONIEHTWII, LIUKJIOTeKCH, (peHmn, 2,6-TuMeTHI(GEeHNI, U30MPONOKCH, TpeT-OyTokcua, N-
nponwiamMuHo, N-msonpornunamuao, N-tper-Oyrunamuuo, N, N-gumermnamuno, N, N-
ansTUaaMuHO U N, N-AUnponuiaMuHo.

B WIIIOCTpaTHBHBIX BapuaHTax peanusaiuu Popmynsl XVI, R’ ssnsernpenct coboii
METWJI, STHJI, IPOIHJI, U30MPOIII, OyTHII, BTOP-OyTHII, TpeT-OyTHII, MEHTUJI, BTOP-TICHTWII, TPET-
NEHTWI, HEONMEHTW, 3-TIEHTWJI, TeKCHJI, TPET-TeKCHJI, 4-CEeNTHI, LHKJIOMPOIWI, LHUKJIOOYTHII,
LIMKJIOTICHTWI, LHUKJIOTeKCUI, (eHm, 2,6-nuMeTHI(pEeHnSI, U30MPONOKCH, TpeT-Oyrokcua, N-
nponwiamMuHo, N-mzonpornuigamuHo, N-tper-Oytmnamuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO WK N, N-TUIpOonuiIaMuHoO.

B WIIIOCTpaTHBHBIX BapuaHTax peanusaiuu Popmynasl XVI, R® npencrasnser coboit
METWJI, STHJI, IPOIHJI, U3OTIPOITIIL, OyTHII, BTOP-OyTHII, TPeT-OyTHII, IEHTUJI, BTOP-TICHTWII, TPET-
NEHTWI, HEONMEHTW, 3-TIEHTWJ, TeKCHJI, TPET-TeKCHJI, 4-CEeNTHI, LHUKJOMPOMWI, LHUKIOOYTHII,
LIMKJIOTICHTIII, LHUKJIOTeKCH, (eHm, 2,6-nuMeTHiI(peHnsI, U30MpPOoNoKCcH, TpeT-Oyrokena, N-
nponwiaMuHo, N-m3onponuiaamuHo, N-tper-Oytmiamuuo, N, N-gumermnamuHo, N, N-
I3 TUIAMUHO WK N, N-TUnponuiaMuHoO.

B WIIOCTpaTHBHBIX BapuMaHTax peanusaiuu Popmynsl XVI, R’ npencrasnser coGoit
METHUJI, STHJI, IPONMJI, U30IIPOIIII, OyTHII, BTOP-OyTHII, TPeT-OyTHII, IEHTUJI, BTOP-TIEHTUJI, TPET-
NEHTWI, HEONEHTW, 3-TIEHTWJ, TeKCHJI, TPET-TeKCHJI, 4-CEeNTW, LUKJIOMPOMWI, LUKJIOOyTHII,
LIMKJIONIEHTWII, LUKJIOTeKCcr, (GeHmn, 2,6-TuMeTHI(EeHNI, U30MPONOKCH, TpeT-OyTokeua, N-
nponwiaMuHo, N-m3onpornuiaamMuao, N-tper-Oyrunamuuo, N, N-gumermnamuno, N, N-
AnTUAAMUHO WK N, N-IunponuiaMuHo.

B HekoTOpbIX BapuaHTaX BOIUIOLICHUS HACTOsAIIEEe H300peTeHHe OTHOCUTCS K

coenuHeHnio Popmyner XVII,

®opmysa XVII
WK ero (papMarieBTUIEeCKON WK (PU3UOJIOTHYECKOH COMH, rae

R? BLIOpaH U3 CleayomuX:
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Pa3BETBICHHBIX CIOKHBIX 3(UPOB, HEOOA3aTENPHO 3aMELIeHHbIX KapOOHATOB, HEOOS3aTeIbHO
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THOKapOOHATOB, HEOOS3aTeJIbHO 3aMELICHHOro S-THOKapOOHATa, HeoOs3aTeNbHO 3aMEleHHBIX
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OUTHOKapOOHATOB, HEOOS3aTeNIbHO 3aMEIeHHBIX THOKapOaMaToB, HEOOS3aTeIbHO 3aMEIeHHOTO
OKCHMETOKCUKapOOHHMIIA, Heo0s13aTeIbHO 3aMEeIEeHHOTO OKCHMETOKCUTHOKapOOHMIIA,
HEOOs13aTeIbHO ~ 3aMEIIEHHOTO  OKCUMETHJIKapOOHWIAa,  HEeoOs3aTeNIbHO  3aMEIIEHHOTO
OKCUMETUITHOKAapOOHMNA, CJIOKHBIX 3¢upoB L-aMuHOKHCIOT, CIOXHBIX 3¢upoB D-
AMUHOKHUCJIOT, CIOXHBIX 3(pUpoB N-3aMeIleHHbIX L-aMMHOKHCIOT, CloXHBIX 3¢upoB N, N-
IM3aMEeLIeHHbIX L-aMHHOKHUCIIOT, CIOXKHBIX 3QUpoB N-3aMeleHHbIX D-aMUHOKHCIIOT, CJIOMKHBIX
a¢pupoB N, N-auzamerneHHbIX D-aMUHOKHCIOT, He0Os3aTebHO 3aMEIIEHHOTO CyJIb(eHHIa,
HeOOsI3aTeIbHO  3aMEIEHHOT0  MMHAaTa, HeoOs3aTeNIbHO — 3aMEIIEHHOrO0  I'HIpa30Hara,
HEeOOsI3aTeIbHO  3aMEIIEHHOrO0  OKCHUMHJIA, HEeOOs3arejbHO  3aMELIEHHOr0 WMUIWHUIIA,
Heo0s13aTeIbHO 3aMEIEHHOTO MU, HEO0s3aTeIbHO 3aMEIIIEHHOTO aMUHAIsA, HEOOsI3aTeIbHO
3aMEIIEHHOTO0 TeMHaMMHAJsl, HeoOs3aTeNIbHO  3aMEIIEHHOrO — aneTans, HeoOs3aTelbHO
3aMEIEHHOr0 TeMHualeTalss, HeoOs3aTelbHO 3aMEIIeHHOro KapOOHUMUIaTa, HeoOs3aTeTbHO
3aMEIIEHHOr0  THOKapOOHUMUIATa,  HEOOs3aTeNbHO  3aMEIIEHHOro  KapOOHMMHIWIIA,
HeoO0s13aTeNIbHO 3aMEIIeHHOro KapObaMuMuaara, HeoOs3aTeIbHO 3aMEIEHHOro KapOaMUMUINIIa,
HeoOs13aTeIbHO 3aMEIEHHOTO THOAIeTalls, HeoOs3aTeIbHO 3aMEIEHHOTO S-aiuj-2-THOITHIIA,
HEeOOs3aTeNIbHO  3aMEIEHHBIX  CIIOXKHBIX  Ouc-(alyioKCHOeH3mI)3(hUpoOB,  HEOOsI3aTeNbHO
3aMEINEHHbIX CJIOKHBIX (alUIOKCHOeH3u1)>GUpos M cloxHbX BAB-sdupos, npuuem R?

HeoOs3aTeNbHO 3aMeIleH ONHUM MM 00Jlee OMHAKOBBIMU UK pasindHbivu R17;

R® nmpencraenser coGoli BOOOPON, anKui, alKeHW1, aIKUHUI, KapOOLMKIHIL,
reTepOKapOOLIMKIIUII, apWJI, TETePOAPHJI, TETEPOLIUKIIIII, LUKJIOATKWI, LUKIOATIKEHI, aJKOKCH,
KapOOLIMKIIOKCH, Te€TepOKapOOLMKIOKCH, AapUJIOKCH, TeTePOAPUIIOKCH, Te€TePOLIMKIIOKCH,
LMKJIOAJIKOKCH,  LIMKJIOAJIKEHOKCH,  aJKWIAMUHO,  (QJIKMJI)aMHHO,  KapOOIMKJIAMHUHO,
reTepoKapOOIMKIAMUHO, apUIAMUHO, TeTepOapUIaMUHO, TeTEPOLHKIAMUHO, UKJIOAJIKAMUHO,
[MKJIOAIKEHAMHHO,  QJKHJITHO,  KapOOLMKIUITHO,  TeTepOKapOOLMKIMITHO,  apHIITHO,
TeTEPOAPHIITHO, TE€TEPOLMKIIMITHO, HUKIOANKHITHO, [UKJIOAIKEHUITHO, aJUIEHWI, [HAHO HIIH
JIMIIU A, IpUYEM R6 Heo6$[3aTeano 3aMElIeH OJHUM UJIU 60.]'[66 OOWHAKOBBIMU HJIU PA3JIMYHBIMHA
R

R’ npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTEH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTepOKapOOIMKINI, apujl, TeTepOapuI,
TETEPOLMKITII, [UKJIOANKUJ, [IUKJIOAJKEHIII, aJIKOKCH, KapOOIMKIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUTIOKCH, TETEPOLIUKIIOKCH, UKIOATKOKCH, UKIOAIKEHOKCH, aJKUJIAMHHO,
(ankmn)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, TeTepPOaAPHIIAMUHO,
rETCPOLUKIIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUJIITHO, Kap6OI_II/IK.]'II/I.]'ITI/IO,
reTepOKapOOMKIUITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LUKIOAJKUITHO,
LMKJIOANIKEHUNITHO, aJUIeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUMUL, HUATPO WJIH
kapOoHun, mpudeM R’ HeoOA3aTeNbHO 3aMelleH ONHMM WM 0ojee ONMHAKOBBIMM MJIH

pasnanbivu R,
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R® npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepOKapOOLMKIIII, apuji, TeTepOapu,
TE€TEPOLIMKITII, LMKJIOATKUJ, LUKJIOAJKEHIII, AJIKOKCH, KapOOLIMKIIOKCH, reTepOKapOOLUKIOKCH,
APUJIOKCH, TeTEPOAPUIIOKCH, TeTEPOLIMKIIOKCH, LIUKJIOATKOKCH, LIUKJIOAIKEHOKCH, aJKUJIAMHUHO,
(anmkmin)aMUHO, KapOOLMKJIAMHUHO, TeTepOKapOOLMKIAMUHO, apUIAMHHO, Te€TepOapHIaMUHO,
TeTEePOLMKIAMHUHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIIHITHO,
reTepOKapOOMKIMITHO, APWITHO, TE€TEPOAPUITHO, TETePOLUKIIMITHO, LUKIOAJKUITHO,
LMKJIOAIKEHUJITHO, aJUIEHWN, CYabQUHWI, Cynb(haMous, CynbQOHWMI, UKL, HUTPO WJIH
kapOoHmn, mpudeM R® HeoOs3aTenbHO 3aMelieH ONHMM MM 0OojJee ONMHAKOBBIMH HIIH
paznuanbivu R1Y;

R’ npencrasnser coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTEH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTepOKapOOIUKIMI, apujl, TIeTepOapuI,
TETEPOLMKITII, [UKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIMKIIOKCH, UKIOATKOKCH, UKIOAIKEHOKCH, aJKUJIAMHHO,
(ankwn)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, T'e€TepPOaAPHIAMUHO,
rETCPOLUKIIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUJIITHO, Kap6OI_II/IK.]'II/IJ'ITI/IO,
reTepOKapOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHKIOAIKUITHO,
LMKJIOAIKEHUNITHO, aJUTeHWN, CyabQuHWI, CcynbhaMons, CynbQOHWI, JUIMHUL, HUATPO WJIH
kapOoHun, mpudeM R’ HeoOsf3aTeNbHO 3aMelleH ONHMM WM 0ojee ONMHAKOBBLIMH MM
pasnuanbivu R,

R’, R® u R’ moryT 00pa3oBbIBaTh KOMBLO C (-aTOMOM YIIEpOoaa, K KOTOPOMY OHH
NPUCOEIMHEHbI, U C aMHUHOTPYIIIIOHN, MPUCOETUHEHHOH K 0-aTOMY yIIIEpOna,;

R® u R’ moryr 0Opa3oBbIBaThb KONBLO C 0-aTOMOM YIIEPOAa, K KOTOPOMY OHH
NPUCOETMHEHBI,

R0 NpEeICTaBIsIeT COOON AeTepuii, THAPOKCH, a3UI0, THOJN, AMHHO, LIMAHO, TaJIOTeH,
ANKWUJ, QJKEHWI, aJKUHWI, KapOOLMKIIMI, TeTePOKapOOLUKIMI, apujl, TIeTePOapHII,
TETEPOLIMKITII, IUKJIOANKUJ, [IUKJIOAJIKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, UKIIOATKOKCH, UKIIOAJKEHOKCH, aJKHUJIAMHHO,
(ankuin)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepOaPHIIAMUHO,
rETCPOLUKIAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUJIITHO, Kap6OL[I/IKJII/IJITI/IO,
reTePOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAIKHITHO,
LMKJIOAIKEHUJITHO, aJUTeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, UL, HUTPO WJIH
kapOonun, npudeM R!° Heobs3aTenbHO 3aMelieH OOHUM WIM OoONee OJMHAKOBBIMH MM
pasznuunbivu R

R!! mpencrasnser coboil meiiTepuii, THAPOKCH, a3UA0, THUOJ, aMUHO, [MAHO, TaJOTEH,
aNKWJ, QJKEHWI, aJKWHWI, KapOOLMKIWI, TeTepOKapOOLMKIINI, apuji, TeTepOapuI,
TETEPOLIMKITII, [UKJIOANKUJ, [UKJIOAJKEHIII, aJTKOKCH, KapOOLMKIIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIMKIIOKCH, LUKJIOATKOKCH, LUKJIOAIKEHOKCH, aJKUJIAMHUHO,
(ankmin)aMuHO, KapOOLMKJIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, T'€TepPOaPHIIAMUHO,

rETCPOLUKIIAMUHO, MUKJIOAJIKAMHHO, MUKJIOAJKEHAMUHO, AJIKUJITHUO, Kap6OL[I/IKJ'[I/IJ'[TI/IO,
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reTepoKapOOIUKIIMIITHO, APWJITHO, TETePOAPIIITHO, TEeTePOLHKIMITHO, UKJIOAJIKUITHO,
LUKJIOAJIKEHWITHO, aJUIGHWI, CyJIb(QUHWI, Ccynbamoni, Cynb(GOHWUI, JUMUA, HUTPO WIH
KapOOHWIT; U

murny npexacrasisier coboit Ci1-Czz Beictmii  ankwn, Ci1-Czz BBICIIMH - aJIKOKCH,
MOJINATUJIEHIVIMKOIb WK apuJjl, 3aMELIEHHbIM aJKUJIbHON TPYMIION, WM JUMUA, ONUCAHHBIN B
HACTOALLEM JOKYMEHTE.

B uiroctparusasienHpuanTax peanuienus ®opmyisr XVIL RS npencrasnisier coboii
METHJI, STHJI, IPOTUJI, U3OMPOMHJI, OyTHJI, BTOP-OyTHII, TpeT-OyTHJI, IEHTUJI, BTOP-TIEHTUJI, TPET-
MEHTHU, HEONEHTHJI, 3-TICHTHJI, T€KCHJI, TPET-TeKCUJ, 4-CeNTuI, LUKJIOMPOMMI, LHKJIOOYTHII,
LUKJIONIEHTWI, UKJIOrekcusi, Genw, 2,6-mumeTrndeHns, U30NpONoKCcHa, Tper-Oyrokcum, N-
nponwiamMuHo, N-m3onpornujgamuHo, N-tper-Oytmnamuuo, N, N-gumermnamuHo, N, N-
IS TUIAMUHO U N, N-AunponuiaMuHoO.

B MIMIOCTPAaTUBHLIX BapuaHTax peanusaiuu @opmynsr XVIIL R npencrapiser coboii
METHJI, STHI, IPOTHJI, U30TPONHI, OyTHJI, BTOP-OyTHiL, TpeT-OyTHiI, MEeHTHUJI, BTOP-TIEHTUJI, TPET-
MEHTWI, HEONEHTHJI, 3-TICHTHJI, TeKCHJI, TPeT-TeKCUJ, 4-CeNTuI, LUKJIOMPOMMI, HKJIOOYTHII,
LUKJIOTIEHTWI, UKJIOreKcwy1, (Genm, 2,6-mumeTrndeHnI, U30NMpPONOKCHN, TpeT-OyTokcun, N-
nponmiamMuHo, N-m3onponuiaamuHo, N-tper-Oytmnammuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO WK N, N-TUIpOonuiIaMuHoO.

B MITIOCTPAaTUBHBIX BapuaHTax peanusaimuu Popmynsr XVII, R® npencrapisier coboii
METHI, ST, IPOIHJI, U30TPONHI, OyTHJI, BTOP-OyTiL, TpeT-OyTUiI, IEHTHUJI, BTOP-TIEHTUW, TPEeT-
MEHTHWI, HEONMEHTHJI, 3-TICHTHJI, TeKCWJI, TPeT-TeKCUJ, 4-CeNTWi, LUKJIOMPOIHI, LHKJIOOYTHII,
LUKJIONIEHTWI, IUKJIOreKcusi, peHm, 2,6-mumeTieHnI, U30NMpPONOKCHN, TpeT-OyTokcun, N-
npornuigamMuHo, N-m3omnponunamuHo, N-tper-Oytunamuuo, N, N-gumerunamuHo, N, N-
A TIIaMUHO Uik N, N-munponunamMuHo.

B WITHOCTPaTHBHBIX BapuaHTax peanusamuu ®opmyiel I, R? npencrapiser coboit meTun,
STUJI, TIPOITUJI, U3OTIPOITUJI, OyTHJI, BTOP-OyTHII, TPeT-OyTHJI, IEHTUJI, BTOP-TIEHTHJI, TPET-TIEHTHUII,
HEONIEHTWJI, 3-TIEHTHJI, TeKCWJ, TPeT-TeKCH, 4-CenTuj, UUKJIOMPOMMI, LHMKJIOOYTHII,
LUKJIONIEHTWI, LUKJIOreKcusi, (Genwn, 2,6-mumeTrndeHns, U30NpONnoKcHa, Tper-Oyrokcum, N-
nponuiamMuHo, N-mzonpornuigamuHo, N-tper-Oytmnamuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO Wi N, N-TUIpOonuiaMuHoO.

B HekoTOpbIX BapWaHTAaX BOIUIOMIEHUS HACTOSIIEE H300pEeTeHHe OTHOCUTCS K
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He00s13aTeNIbHO 3aMCIICHHBIX CJIOKHBIX TI/IOB(I)I/IpOB, Heo0s13aTeNIbHO 3aMCIICHHBIX

, HeoOs3aTeNbHO  3aMEINEHHBIX  PAa3BETBICHHBIX  CIOXKHBIX  3(PHUPOB,

Pa3BETBICHHBIX  CJOKHBIX THOX(PUPOB, HEOOA3aTebHO 3aMELIEHHBIX THOKAapOOHATOB,
Heo0s13aTeNIbHO 3aMELIEHHOTO S-THOKapOOHaTa, HeoOs3aTeIbHO 3aMeIeHHbIX TUTHOKAPOOHATOB,
HeoOs13aTeNbHO 3aMeIeHHbIX THOKapOaMaroB, HEe0OsI3aTeIbHO 3aMEIIEHHOTO
OKCHMETOKCHKapOOHHMJIA, HEO0sI3aTeTIbHO 3aMEIIeHHOTO OKCHMETOKCUTHOKAPOOHMIA,
HEOOsI3aTeIbHO ~ 3aMEINEHHOTO  OKCUMETHJIKapOOHWIa,  HEeoOs3aTeNbHO  3aMEIIEHHOTO
OKCUMETHJITHOKApOOHWNIA, CJOXKHBIX 3pupoB  L-aMUHOKHCIIOT, CIOXKHBIX 3¢upoB D-
AMHHOKHCJIOT, CJIOXKHBIX 3(upoB N-3aMemeHHbIX L-aMUHOKHCIOT, ClOXHBbIX 3¢pupoB N, N-
AN3aMECIIICHHBIX L-aMI/IHOKI/ICJ'IOT, CJIOJKHBIX 3(1)I/IpOB N-SaMeH_IeHHbIX D-aMI/IHOKI/ICHOI‘, CJIOJKHBIX
s¢pupoB N, N-nuszamerneHHbIX D-aMHHOKHCIIOT, HEOOs3aTEIbHO 3aMENIEHHOTrO Cyib(eHuna,
HeOoOsI3aTeIbHO  3aMEIEHHOTO  MMHUAaTa, HeoOs3aTeNIbHO — 3aMEIIEHHOTO  THIpa30Hara,
HEOOSI3aTEIbHO  3aMEIIEHHOI0  OKCHMUJIA, HEOOsS3aTeNIbHO — 3aMEIIEHHOrO0  HUMUIMHMUIIA,
HEOOs13aTENIbHO 3aMEIIEHHOIO UMUIIIIA, HEOOS3aTENbHO 3aMEEHHOIO aMHUHAJIsI, HEOOS3aTeIbHO
3aMEIEHHOr0 TreMHaMHMHAJS, HeOoOs3aTeNIbHO — 3aMEIEHHOrO  aleTais, HeoOs3aTeIbHO
3aMEIIEHHOr0 TeMHualeTals, HeoOs3aTebHO 3aMEIIeHHOro KapOoHUMHAaTa, HeoOs3aTeTbHO
3aMEIIEHHOT0  THOKapOOHUMUIATa,  HEOOs3aTeNlbHO  3aMEIEHHOro  KapOOHMMHIWIIA,
HeoO0s13aTeNIbHO 3aMEIIEHHOro kapbaMuMuaara, HeoOs3areIbHO 3aMEIEHHOro KapOaMIUMHUINIIa,
HEeOOs13aTeNIbHO 3aMEIEHHOTO THOAleTalsd, HeoOs3aTebHO 3aMEIeHHOTO S-aliii-2-THOITHJIA,
HeoOs3aTeNbHO  3aMEINEHHBbIX  CJIOXKHBIX  Ouc-(anmnokcuOeH3nn)>3pupoB,  HeoOs3aTeNbHO
3aMEINeHHbIX CJIOKHBIX (alUIOKCuOeH3un)3GUpos M cloxHbX BAB-sdupos, mpuuem R!
HeoOsA3aTeNbHO 3aMelleH OHUM MM 6oJlee OMMHAKOBBIMU UM pasiaudHbmvu R1;

RS mnpencrasnsier coboit Bomopon, Ci-C7 m-amkun, Co-Cay H-amkmj, HEOOS3aTeNbHO
3aMeH.[eHHbII>i CS H-aJIKWJI, paSBeTBHeHHbeI AJIKWJI, aJIKCHWJI, aJIKUHUJII, Kap6OL[I/IKJII/IJI,
reTepOKapOOIIMKIIHI, apUJl, TeTEPOAPIII, TETEPOLIUKIIII, MUKIOAIKWI, ruknoankeHm, -O(C1-Cs
H-amkmi), -O(Cs-Cx1  wH-ajgkun), HeoOszarenpHo 3amemeHHbrii -O(C;  H-ankwn), -
O(pa3BeTBIEHHBIN AJIKUJT), KAPOOLMKIIOKCH, FeTepOKapOOIMKIIOKCH, apUIIOKCH, T€TEPOAPHIIOKCH,
TeTEPOLMKIIOKCH, IIUKJI0aNKoKcH, nukioankeHokcH, -NH(C1-Cs H-anmkun), -NH(Cs-Ca1 H-anmkun),
HeoOsi3aTenbHO 3amemeHHbid -NH(C7 H-ankwn), -NH(pa3BeTBineHHbINH aikui), (aJIKUII)2aMHHO,
KapOOLIMKIAMUHO, reTepPOKapOOIMKIAMUHO, apUIAMUHO, TETEPOAPUIIAMIHO, TeTEPOLMKIAMUHO,
LMKJIOAIKAMUHO, IMKJIOAJIKEHAMUHO, aJKHITHO, KapOOILMKJIMITHO, TreTepOKapOOHKIHITHO,
ApUJITHO, TE€TEPOAPUIITHO, TE€TEPOLMKIMITHO, LUKIOAJKUITHO, LHHUKIOAJKEHUITHO, aJUICHHI,
LHUaHO WUJIK JIUIIUA, NPpUYEM R6 Heo6$[3aTeano 3aMCIIICH OAHUM HJIN 6onee OOUMHAKOBBIMU WUJIN

pasnanbivu R,

R’ NpeAcTaBisieT coOON AeUTepHil, TMIPOKCH, a3Ua0, THUOJ, aMHHO, LIMAHO, TaJIOTeH,
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aNKWJ, QJKEHWI, aJKWHWI, KapOOLMKIIWI, TeTepOKapOOLMKIIII, apuji, TIeTepOapHuI,
TETEPOLIMKITII, LMKJIOANKUJ, [UKJIOAJKEHII, aJTKOKCH, KapOOLIMKIIOKCH, reTepoKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, LIUKJIOATKOKCH, LUKJIOAJIKEHOKCH, aJKUJIAMHHO,
(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, T'€TepPOaPHIIAMUHO,
TeTEePOLMKIAMUHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIHMITHO,
reTepOKapOOMKIMITHO, APWITHO, TE€TEPOAPHITHO, TETEPOLUKIIMITHO, LUKIOAJKHITHO,
LMKJIOAIKEHWJITHO, AJUICHWI, CYAbQUHIWI, CynbhaMous, CynbQOHMI, JHUMUL, HUTPO WJIH
kapOoHmn, mpudeM R’ HeoOA3aTeNbHO 3aMelleH ONHMM MM 0ojee ONMHAKOBBIMH HIIH
pasnuanbivu R1Y;

R® npencrasnser coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTEH,
aNKWJ, QJKEHWI, alKUHWI, KapOOLMKIWI, TeTepOKapOOIMKINI, apujl, TIeTepOapHuI,
TETEPOLMKITII, IUKJIOANKUJ, [IUKJIOAJKEHIII, aJIKOKCH, KapOOLMKIOKCH, reTepOKapOOIIUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIUKIIOKCH, UKIIOATKOKCH, UKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankui)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepPOaAPHIIAMUHO,
rETCPOLUKIIAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJIKEHAMUHO, AJIKUJIITHO, Kap6OI_II/IKJII/IJ'ITI/IO,
reTepOKapOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAIKUITHO,
LMKJIOANIKEHUNITHO, aJUIeHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUIMHUL, HUATPO WJIH
kapOoHun, mpudeM R® HeoOs3aTenbHO 3aMelleH ONHMM WM 0Oojee ONMHAKOBBLIMH MM
pasnuanbivu R,

R’ npencrasnsier coboii melTepuil, TMAPOKCH, a3UAO, THOJ, AMHMHO, LIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepOKapOOLMKIIII, apuji, TeTepOapHu,
TE€TEPOLIMKIIII, LMKJIOANKUJ, LUKJIOAJKEHIII, AJIKOKCH, KapOOLIMKIIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETePOLIUKIIOKCH, LUKJIOATKOKCH, LUKJIOAIKEHOKCH, AJKUJIAMHUHO,
(anmkmin)aMUHO, KapOOLMKJIAMUHO, TeTepOKapOOLMKIAMUHO, apUIAMUHO, Te€TepOapHIaMHHO,
TeTEePOLMKIAMUHO,  LHMKJIOAJKAMHHO, LHKJIOAJKEHAMUHO, AJKHJITHO, KapOOLMKIHITHO,
reTEPOKAPOOIIMKIIMITHO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHKIOATKHITHO,
LMKJIOAIKEHUJITHO, aJUIEHWN, CyabQUHWI, CynbhaMous, CynbQOHWMI, JHUIMHUL, HUTPO WJIH
kapOoHmn, mpudeM R’ HeoOsf3aTenbHO 3aMelleH ONHMM MM 0Oojee ONMHAKOBBIMH HIIH
paznuanbivu R1Y;

R’, R® u R’ moryT 00pa3oBbIBaThL KONBLO C (-aTOMOM YTIEPOAa, K KOTOPOMY OHH
NPUCOEIMHEHBI, U C aMHUHOTPYIITOH, MPUCOETUHEHHOH K 0-aTOMY yIIIEpOna,;

R® u R’ moryr 0OpasoBbIBaTH KONBIO C O-aTOMOM YIIEPOAa, K KOTOPOMY OHH
NPUCOETHHEHBI,

R!° npencrasnsier coboii meifrepuii, TUAPOKCH, a3UAO0, TUOJN, AMMHO, LMAHO, TaJOTEH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIIWI, TeTepOKapOOLMKIIMI, apuji, TIeTepOapHuI,
TETEPOLMKITII, [UKJIOANKUJ, IUKJIOAJKEHIII, aJIKOKCH, KapOOLMKIIOKCH, reTepOKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOLIUKIIOKCH, LUKIOATKOKCH, LUKJIOAIKEHOKCH, aJKHUJIAMHHO,
(ankmin)aMuHO, KapOOLMKJIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, T'€TepOaPHIIAMUHO,
rETCPOLUKIIaMUHO, MUKJIOAJIKAMHUHO, MUKJIOAJKEHAMHUHO, AJIKUJIITHO, Kap6OL[I/IKJ'[I/IJ'ITI/IO,

reTepOKapOOMKIMATHO, APWITHO, TeTEPOAPWITHO, TETEPOLUKIIMITHO, LUKIOAJIKHITHO,
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LUKJIOAJIKEHWITHO, AJUIGHWI, CyIb(PUHWI, Cynbamoni, Cynb(GOHWI, JUMUA, HUTPO WIH
kapOonun, npudeM R!° Heobs3aTenbHO 3aMelieH OOHUM WM Oonee OJMHAKOBBIMH MJIH
pasznuanbivMu RY

R npeacTaBysieT coOol AelTepuil, TMAPOKCH, a3uao, THOJ, AMHUHO, LIMAHO, TaJIOTeH,
aNKWJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepoKapOOLMKIIII, apujl, TeTepOapHI,
TEeTEPOLIMKIIII, LUKJIOATKUJ, LUKJIOAJKSHII, AJIKOKCH, KapOOLIMKIIOKCH, reTepOKapOOLUKIOKCH,
APWIOKCH, IeTePOAPHIOKCH, M€TEPOLIMKIOKCH, LIMKJIOAJIKOKCH, LUKJIOAJIKEHOKCH, AJKUIIAMUHO,
(ankui)aMuHO, KapOOILMKJIAMHHO, TreTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepPOaPHIIAMUHO,
TeTEPOLMKIAMUHO,  LHMKJIOAJKAMUHO, IUKJOAJKEHAMUHO, AaJKUITHO, KapOOILUKIHITHO,
reTepOKapOOIUKIIUITHO, APHWJITHO, Te€TEePOAPHIITHO, TeTePOLMKIUITHO, LUKJIOAJTKUITHO,
[UKJIOAJIKEHUJITHO, AJUTICHWI, CYJIbQUHWI, CynbhamMonsi, Cynb(GOHWUI, JUMUA, HUTPO WIH
KapOOHWIT, U

muriy npexacraensier coboit Ci1-Cz Beictmii  ankwn, Ci1-Cz2 BBICIIHN — aJKOKCH,
MOJIMATUJICHIVIMKOJIb WIH apuJj, 3aMEIIECHHbIN aJKUJIbHOW TPYIIONW, WX JIMOUJ, ONHCAHHBIA B
HACTOSALIEM JOKYMEHTE.

B uAIIOCTpaTHBHBLIX BapuaHTax peaiusanuu @opmynsl XVIIL R® seasernpenct coboii
METHJI, STHJI, IPOTHJI, U3OMPONHI, OyTHJI, BTOP-OyTHi1, TpeT-OyTHiI, IEHTHJI, BTOP-TIEHTUI, TPET-
MEHTWI, HEONMEHTHJI, 3-TICHTHJI, TeKCHJI, TPeT-TeKCUJ, 4-CeNTWiI, LUKJIOMPOIMI, LHKJIOOYTHII,
LUKJIOTIEHTWI, LUKJIOTeKCHs1, (peHm, 2,6-mumeTrndeHnI, U30NMpPONOKCHN, TpeT-OyTokcun, N-
nporuiaamMuHo, N-m3omponmnamuHo, N-tper-Oytmnamuuo, N, N-gumerunamuHo, N, N-
A3 TUIAMUHO U N, N-AunponuiamMmuHoO.

B WAIIOCTpaTHBHBLIX BapuaHTax peaiuszauuu @opmyssl XVIIL R’ seasernpenct coboii
METWJI, STUJI, IPOMKJI, U30MPOIHI, OyTHJI, BTOP-OyTHII, TpeT-OyTHII, MEHTUJI, BTOP-TIEHTUII, TPET-
NEeHTWI, HEOMEeHTWI, 3-TIEHTWJI, TeKCHJI, TPEeT-TeKCHJI, 4-CEeNTHI, LMKJIOMPOIWI, LHUKJIOOYTHII,
LMKJIONICHTWII, LHMKJIOTEKCUJI, (eHm, 2,6-TuMeTHa(pEeHnSI, U30MPONOKCH I, TpeT-Oyrokcua, N-
nponuiamMuHo, N-uzomnpornujgamuHo, N-tper-Oytunamubo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO Wi N, N-ITUIponuiaMuHo.

B uImIOCTpaTHBHBLIX BapuaHTax peaiusanuu ®opmyast XVIIL R® npencrasnser coboii
METHJI, STHJI, POTUJI, U3OMPOMHJI, OyTHJI, BTOP-OyTHII, TpeT-OyTUJI, IEHTHUJI, BTOP-TIEHTUJI, TPET-
MEHTHWI, HEONEHTHJI, 3-TICHTHJI, TeKCUJI, TPET-TeKCUJ, 4-CeNTui, LUKJIOMPOIMI, HKJIOOYTHII,
LUKJIONIEHTWI, IUKJIoreKcuyi, (Genmn, 2,6-mumeTrneHuI, U30NMpPONOKCHN, TpeT-OyTrokcunm, N-
nponmiamMuHo, N-m3onpornuiaamuHo, N-tper-Oytmnammuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO WK N, N-TUIpOonuiIaMuHoO.

B uAIIOCTpaTHBHBLIX BapuaHTax peaiusaunuu ®opmyast XVIIL R’ npencrasnser coboii
METHJI, STHJI, IPOTHJI, U3OTPONHI, OyTHJI, BTOP-OyTHiI, TpeT-OyTHI, EHTHJI, BTOP-TIEHTUJI, TPET-
MEHTWI, HEONMEHTHJI, 3-TICHTHJI, TeKCHJI, TPET-TeKCUJ, 4-CeNTWiI, LUKJIOMPOIMI, LHKJIOOYTHII,
LUKJIONIEHTWI, LUKJIOreKcHy1, (penm, 2,6-mumeTrneHnI, U30NMpPONOKCHN, TpeT-OyTokcun, N-
nporuiaamMuHo, N-m3omponmnamuHo, N-tper-Oytmnamuuo, N, N-gumerunamuHo, N, N-
A3 TUIAMUHO WK N, N-TUnponuiaMuHoO.

B HexkoTOpbIX BapmaHTax BOIUIOLIEHUS HACTOslIEe H300peTeHHe OTHOCUTCS K
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3aMCUICHHBIX Pa3BETBIICHHBIX CJIOKHBIX TI/IOB(I)I/IpOB, HEO0s13aTeILHO 3aMCIICHHBIX

, HeoOs3aTeNIbHO 3aMEIIEHHBIX CJIOKHBIX THO3()UPOB, HEOOS3aTETHHO
THOKapOOHATOB, HEOOSI3aTeNIbHO 3aMEIIeHHOro S-THOoKapOOHaTa, HeOOsS3aTeNbHO 3aMeleHHBIX
IUTHOKapOOHATOB, HEOOS3aTENbHO 3aMELICHHBIX THOKapOaMaToB, HEOOA3aTENIbHO 3aMEIEHHOTO
OKCHMETOKCHKapOOHMIIa, HeoOs13aTeIbHO 3aMEIIeHHOTO OKCHMETOKCHTHOKapOOHMIIA,
HEeOoOs3aTeNIbHO ~ 3aMEINEHHOTO  OKCHMETWJIKApOOHMJIA,  HEeOoOs3aTeNbHO  3aMEIEeHHOTrO
OKCUMETHITHOKapOOHMNIA, CJIOXKHBIX 3¢upoB L-amMuHOKHCIOT, CcHOXHBIX 3¢upos D-
AMHMHOKHCJIOT, CJIOXKHBIX 3(upoB N-3amMemeHHbIX L-aMUHOKHCIOT, cloxHbIX 3¢pupoB N, N-
IM3aMEIIEHHbIX L-aMHUHOKHUCIIOT, CIOXKHBIX 3(pUpoB N-3aMeIneHHbIX D-aMUHOKUCIIOT, CIOKHBIX
spupoB N, N-nuzamerneHHbIX D-aMHHOKHCIIOT, HEOOs3aTeNbHO 3aMELIEHHOro Cyib(eHunna,
HeoOsI3aTeNbHO  3aMELICHHOTO  HMMHJATa, HeoOsS3aTeNbHO  3aMELIeHHOrO  THPa30HaTa,
HEeoOs3aTeNbHO  3aMELIEHHOr0  OKCHUMMJIA, HEeOoOs3aTeNbHO  3aMEIEHHOTO  MMUIMHHIIA,
HeoOs13aTeNbHO 3aMeIEHHOTO UMHNIIA, He00sI3aTeIbHO 3aMELIEHHOTO aMUHAIs, He0OsI3aTeIbHO
3aMEIIEHHOT0 TreMUaMMHAJs, HeoOs3aTeNbHO  3aMELIEHHOrO  alerajs, HeoOs3aTesbHO
3aMEIIEHHOTO TIeMUaLeTaNs, HeoOs3aTeNIbHO 3aMeIleHHOro KapOOHMMuaaTa, HeoOs3aTesbHO
3aMEIIEHHOTO0  THOKapOOHMMHUAaTa,  HEOOS3aTeNbHO  3aMEMIEHHOro  KapOOHMMUAWIIA,
HeoO0sI13aTeNIbHO 3aMEIIeHHOro kKapObaMuMuara, HeoOs3aTeIbHO 3aMEIEHHOTrO KapOaMUMUINIIA,
HeoOs13aTeIbHO 3aMEIIEHHOTO THOALeTaNsl, HeoOA3aTeIbHO 3aMELIEHHOTO S-aliii-2-THOITHIIA,
HEOoOs3aTeNIbHO  3aMEIEHHBIX  CJIOXKHBIX  OuC-(aIIOKCHOSH3MI )3 UPOB,  HEOOs3aTeNbHO
3aMEINEHHbIX CJIOKHBIX (aluIokcuOeHsun)>Gupos M cioxHbXx BAB-sdupos, npuuem R’
HeoOs3aTeNbHO 3aMellieH ONHUM MM 60Jlee OMHAKOBBIMU UK pasandHbvu R17;

RS mpencrasnsier coboii Bomopon, C2-C7 H-amkui, HeoOs3aTeNbHO 3aMelieHHbll Cs H-
ankuit, Co-Cz H-alKWiI, aNKeHWI, AaJKHHWI, KapOOLMKIWI, TeTepOKapOOLMKINI, apul,
rerepoapmi, rerepouukiamia, C3-Co mmkmoankmwia, Ci-Cx» OMKIOANKUI, HEOOS3aTeIbHO
3amemneHHbi  Cio  mukmoankun, 1wmknoankeHus, -O(Ci-Cs v-ankum), -O(HeoOs3arenpHO

3amemneHHbli C; H-anmkuin), -O(Cs-Ca1 H-ankui), -O(pa3BeTBIEHHBIA aJKWI), KapOOIMKIIOKCH,

reTepOKapOOIMKIIOKCH,  ApUJIOKCH,  Te€TepPOapUIIOKCH,  TI'eTEePOLMKIOKCH,  I[UKJIOAJIKOKCH,
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ukJoankeHokeHn, -N(Cz-Cp1  H-anmkmi), -N(HeoOsi3atenbHO 3amemeHHbid Ci  ajkwmi), -
NH(ueobsizarenbro 3amemenubiii Ci amkwi), -NH(C»-Ce¢ H-ankwmn), -NH(aeoOs3arenbHO
3ameweHHbri C; H-amkui), -NH(Cg-Cis H-ankun), -NH(aeobs3arensHo 3amemenHbii Ci H-
ankmn), -NH(Cy7 w-anxwn), -NH(ueobs3arenpHo 3amemenHbiii Cig H-ankui), -NH(C19-Co1 B-
ankui), -NH(passerBiaeHHblli ajkui), -N(pa3BETBJICHHBIH alKWi), KapOOLMKJIAMHHO,
reTepokapOOIMKIAMUHO, HEeOoO0sA3aTeNbHO  3aMEIUEHHBI  apHJIAMHUHO, TIeTepOapHIIAMHHO,
TeTEePOLMKIAMUHO,  LHMKJIOAJKAMHHO, LHMKJIOAJKEHAMUHO, AJKHJITHO, KapOOLUKIHITHO,
reTePOKapOOIMKIIUITHO, AapPUITHO, TETEPOAPUNITHO, TETEPOLUKIMITHO, LHMKJIOAJKHITHO,
UKJIOAJKEHUITHO, aJlJIEHUN, [UaHO Wad munuj, npudeM R® HeoGs3aTenbHO 3aMellneH OXHUM
unu Gosee OMUHAKOBBIMU UM pasandHbivMu R1;

R mpencrasnser coboii meifTepuii, THAPOKCH, a3MAO0, TUOJN, AMMUHO, LHMAHO, TaJOTeH,
QNKWJI, QJKEHWI, aJKUHWI, KapOOLMKJIWI, TIeTepOKapOOLUKINI, apwi, TeTepoapul,
TeTePOLMKIINI, LUKIOANKII, [IUKJIOAJKEHII, aJKOKCH, KapOOLMKIOKCH, reTepOoKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPHIIOKCH, T€TEPOLIMKIIOKCH, LIHUKJIOAIKOKCH, LIUKJIOATIKEHOKCH, aJKUJIAMHHO,
(ankwn)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, T'e€TepPOaAPHIAMUHO,
TeTepPOLMKJIAMHIHO,  LHMKJIOAJIKAMHHO, LUKJIOAJKCHAMHHO, AQJKWITHO, KapOOLMKIMIITHO,
reTepOKapOOLMKIMNITHO, AapPHITHO, TeTepPOApUIITHO, TeTePOLMKIMITHO, LHMKJIOAJKHITHO,
LMKJIOAJKEHUIITHO, AJUICHWI, CYIbQHUHWI, Cylb(aMOWwI, CyIb(QOHWI, JHMNUA, HUTPO WU
kapOoHun, mpudeM R’ HeoOA3aTeNbHO 3aMelleH ONHMM WM 0ojee ONMHAKOBBLIMH MM
pasnuanbivu R,

R® NpeACTaBsieT COOOM AEeUTepHil, TMIPOKCH, a3UI0, THUOJ, aMHHO, LIMAHO, TaJIOTeH,
QNKWJI, QJKEHWI, aJKUHWI, KapOOLMKJIWI, TIeTepOoKapOOLMKINI, apwi, TeTepoapul,
TeTePOLMKIINII, [UKIOANKIN, [IUKJIOAJKEHII, aJKOKCH, KapOOLIMKIIOKCH, reTepoKapOOLIMKIIOKCH,
APWIIOKCH, TeTEPOAPHIIOKCH, T'€TEPOLIMKIOKCH, IHUKJIOAIKOKCH, LUKJIOAJKEHOKCH, AJKUJIAMHHO,
(anxm)2aMMHO, KapOOLMKIAMHHO, TIeTepOKapOOLMKIAMUHO, apWJIAMHUHO, TeTepOapHIIaMHHO,
TeTePOLMKIAMHUHO,  LHMKJIOAJIKAMHHO, LHUKJIOAJKEHAMHHO, aJKWITHO, KapOOLMKIIHMITHO,
reTepOKapOOIMKIUITHO, AapPUITHO, TeTePOAPUIITHO, TETEPOLMKIMITHO, LHMKJIOAJKHITHO,
LMKJIOAJKEHUIITHO, aJIEHWI, CYIbQUHWI, Cylb(aMOWI, CyIbQOHWI, JHMUA, HUTPO WU
kapOoHun, mpudeM R® HeoOs3aTenbHO 3aMeleH ONHMM MM 0Oojee ONMHAKOBBIMH MM
paznuanbivu R1Y;

R’ npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTeH,
QNKWJI, QJKEHWI, aJKUHWI, KapOOLMKJIWI, TIeTepOKapOOLUKINI, apwi, T[eTepoapul,
TeTePOLMKIINI, LUKIOANKI, [IUKJIOAJKEHII, aJKOKCH, KapOOLMKIIOKCH, reTepOoKapOOLIUKIOKCH,
APUIIOKCH, TeTEPOAPHIIOKCH, T€TEPOLIMKIIOKCH, LIUKJIOAIKOKCH, LIUKJIOAJKEHOKCH, aJKUJIAMHHO,
(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepPOaPHIAMUHO,
TeTepPOLMKJIAMHIHO,  LHMKJIOAJIKAMHHO, LHUKJIOAJKCHAMHHO, AJKWITHO, KapOOLMKIMIITHO,
reTepOKapOOLMKINITHO, AapPUITHO, TeTepPOAPUIITHO, TeTePOLMKIMITHO, LHMKIOAJIKHITHO,
LIMKJIOAJKEHUIITHO, AJUICHWI, CYIbQHUHWI, Cylb(aMOWI, CyIb(QOHWI, JHMNUA, HUTPO WU
kapOonun, npudeM R’ HeoOs3aTenbHO 3aMelleH ONHMM WM 0ojee ONMHAKOBBIMM MJIH

pasnuanbivu R
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R’, R® u R’ moryT 0o6pa3oBbIBaThL KOMBLO C (-aTOMOM YIJIEpOAa, K KOTOPOMY OHH
MPUCOEIUHEHBI, U C AMHHOTPYIIIOH, MPUCOSAUHEHHON K (i-aTOMY YIJIepOaa,;

R® u R’ moryr 0Opa3oBbIBaThb KONBbLO C 0-aTOMOM YIIEpOAa, K KOTOPOMY OHH
MPUCOETUHEHBI,

R! npencrasnsier coGoii neifrepuii, TUAPOKCH, a3UA0, TUOJN, AMMHO, LIMAHO, TaJOTeH,
aNKWUJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepoKapOOLUKIIII, apujl, TeTepOapHI,
TeTEPOLIMKIIII, LUKJIOAIKUJ, LUKJIOAJKSHII, AJIKOKCH, KapOOLIMKIIOKCH, reTepOKapOOLIUKIOKCH,
APWIOKCH, TeTePOAPHIIOKCH, T€TEPOLIMKIIOKCH, LHMKJIOAJIKOKCH, LUKJIOAJIKEHOKCH, AJKHIIAMUHO,
(ankui)aMuHO, KapOOLMKIAMHHO, TreTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepPOaAPHIIAMUHO,
TeTEPOLIMKIIAMUHO,  LMKJIOAJKAMUHO, IUKJOAJKEHAMUHO,  aJKUITHO, KapOOILUKIHITHO,
reTepoKapOOIUKIIMITHO, APHWJITHO, TeTEePOAPIIITHO, TeTePOLMKIUITHO, UKJIOAJTKUITHO,
[UKJIOAJIKEHUITHO, AJUICHWI, CyJab(QUHWI, CynbGamMoni, Cynb(GOHWUI, JUMUA, HUTPO WIH
xkapOonun, mpudeM R!° Heobs3aTenbHO 3aMelieH OOHHUM WIM OoNee OJMHAKOBBIMH HJIH
pasnuunbivMu R

R npeacTaBisieT coOOH AelTepuil, THAPOKCH, a3WUA0, THOJ, AMHUHO, LIMAHO, TaJIOTEH,
aNKWI, AaJKeHWI, aJKUHWI, KapOOLMKJIWI, TeTepOKapOOLMKINI, apwii, TreTepoapul,
TeTEePOLIMKIIII, LUKJIOAJKHJI, [UKJIOAJKSHHI, AJIKOKCH, KapOOLIUKIIOKCH, reTepOKapOOLIMKIIOKCH,
APWIOKCH, TE€TEPOAPHIIOKCH, T€TEPOLIMKIOKCH, LIMKJIOAJIKOKCH, LUKJIOAJKEHOKCH, AJKUIIAMUHO,
(ankmn)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepOaPHIIAMUHO,
reTepPOLMKIAMUHO, LHKJIOAJKAMHUHO, IUKJOAJKEHAMHUHO, aJKUITHO, KapOOIUKIMITHO,
reTepoKapOOUKIIMIITHO, APHJITHO, TETepPOaAPIIITHO, TEeTePOLMKIUITHO, MHUKJIOAJIKUITHO,
LUKJIOAJIKEHWITHO, AJUIGHWI, Cyab(pUHWI, CynbpamMonn, Cynb(GOHWUI, JUMUA, HUTPO WIH
KapOOHWII; U

munua  npexacrasisger coboit Ci1-Cy Beicumii  amkui, Ci11-Czz  BBICIIHE  JIKOKCH,
MOJINATUJIEHIVIMKOb WM apWJl, 3aMELIEHHbIM aJKUJIbHON TPYMIION, WM JUNUA, ONUCAHHBIN B
HACTOSIIIEM JOKYMEHTE.

B WIIIOCTpaTHBHBIX BapuaHTax peanusaiuu Popmynsl XIX, RS mpencrasnser coboit
METHJI, STHJI, POTUJI, U3OMPOMHJI, OyTHJI, BTOP-OyTHII, TpeT-OyTUJI, IEHTUJI, BTOP-TIEHTUJI, TPET-
MEHTHWI, HEONEHTHJI, 3-TICHTHJI, TeKCHJI, TPET-TeKCUJ, 4-CeNTuI, LUKJIOMPOIMI, LHKJIOOYTHII,
LUKJIONIEHTWI, UKJIOoreKcusi, (Genmn, 2,6-mumeTrndeHnsI, U30NpPONOKCH, TpeT-OyTrokcunm, N-
nponmiamMuHo, N-m3onpornuiaamuHo, N-tper-Oytmnamuuo, N, N-gumermnamuHo, N, N-
IS TUIAMUHO U N, N-AunponuiaMmuHoO.

B WIrOCTpaTHBHBIX BapMaHTax peanusaiuu Popmynsl XIX, R’ ssnsernpenct coboii
METHJI, STHJI, IPOTHJI, U3OTPONHI, OyTHJI, BTOP-OyTi1, TpeT-OyTuiI, MEeHTHJI, BTOP-TIEHTUI, TPET-
MEHTWI, HEONMEHTHJI, 3-TICHTHJI, TeKCHJI, TPeT-TeKCUJ, 4-CEeNTWiI, LUKJIOMPOIMI, HKJIOOYTHII,
LUKJIONIEHTWI, LUKJIOreKcHs1, (Genm, 2,6-mumeTrneHnI, U30NMPONOKCHN, TpeT-OyTokcun, N-
nponmiaMuHo, N-m3onpornuiaamuHo, N-tper-Oytmiamubo, N, N-gumermnamuHo, N, N-
I3 TUIAMUHO WK N, N-TUnponuiaMuHoO.

B WIroCTpaTMBHBIX BapMaHTax peanusaiuu Popmynbl XIX, R® ssnsernpenct coboii

METHUJI, STHJI, IPOIMJI, U30IIPOIIII, OyTHII, BTOP-OyTHII, TPeT-OyTHII, IEHTUJI, BTOP-TIEHTWJI, TPET-
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NEHTWI, HEONMEHTWI, 3-TIEHTWJ, TeKCHJI, TPET-TeKCHJI, 4-CEeNTW, LHUKJIOMPOMWI, LHUKIOOYTHII,
LIMKJIONICHTIII, LMKJIOTeKCUi, (eHm, 2,6-nuMeTHI(peHnsI, U30MponoKcHy, Tper-Oyrokeua, N-
nporuiaamMuHo, N-m3omponmnamuHo, N-tper-Oytwnamuuo, N, N-gumerunamuHo, N, N-
A3 TUIAMUHO WK N, N-TUnponuiaMuHoO.

B wutrocTpaTMBHBIX BapuMaHTax peanusaiuu ®opmynbl XIX, R’ ssnsernpenct co6oii
METWJI, 3TUJI, POTIIJI, U30MPOINJI, OyTwiI, BTOp-OyTHII, TPeT-OyTHII, TIEHTHJI, BTOP-TIEHTUII, TPET-
NEHTWI, HEONEHTHJ, 3-TIeHTHJI, TeKCHJI, TPET-TeKCHJI, 4-CEeNTWI, LUKJIONPONHI, LHKJIOOyTHI,
LMKJIONICHTWI, LHUKJIOTEKCUI, (eHm, 2,6-nuMeTHI(peHnsI, U30MPONOKCH, TpeT-Oyrokcua, N-
nponuiamMuHo, N-u3omnpornujgamuHo, N-tper-Oytunamuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO Wi N, N-ITUIpOonuiaMuHoO.

B HekoTOpbIX BapuaHTaX BOIUIOUICHUS HACTOAIIEe H300pEeTEeHHEe OTHOCUTCS K

coenuHeHno Popmynel XX,
JOR®
H

N
%,

R“0-X ""N” ™0

Q MN==

R20 OR?

®opmyaa XX

Wwin ero papMaleBTHUECKON HiIH (PU3NOIOTHIECKON COJH, Tae

X npexacrasisier codoit CHz, CHCH3, C(CH3),, CHF, CF; mnu CDy;

Y npencrasisier coboit N unu CR’;

Z npencrasnsieT coboit N unu CR”;

R’ mpencrasnsier coboii Bogopon, AeUTepuii, rajgoreH, rHIpOKCHI, AMHHO, THOJ, aJIKUII,
AJIKEHWN, AJIKUHWI, apwi, TeTepoapwi, KapOOLMKIUI, TeTepPOKAPOOLUKIIMI, LHUKIOAIKHII,
TeTEPOLMKIINT WM KapOoHwJ, mpuueM R’ HeoOs3arebHO 3aMelleH OOHUM WM OoJjiee
OOWMHAKOBBIMH WJIH Pa3JIMYHbIMU RIO;

R” mpencrasisier coboii BOMOpon, AeWTepHii, rajoreH, ruAPOKCHII, AMHHO, TUOJ, aJIKHII,
ANKeHWJ, aJKWUHWJI, apWi, TeTepoapu, KapOOIUKIII, TeTepOKAPOOIUKIIIII, UKJIOAKHUI,
TeTEePOLIMKIIIII, THIPOKCUJI, THOJ WM KapOOHWJ, mpudeM R’ HeoOs3arebHO 3aMelleH OTHUM
1y Gosee ONUHAKOBBIMU UM pasandHbivMu R1;

R!, R? R’ u R’ kaxnblii, He3aBUCUMO, BHIOpaHL! 3 H,
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Pa3BETBICHHBIX CIOKHBIX 3(UPOB, HEOOA3aTENPHO 3aMELIeHHbIX KapOOHATOB, HEOOS3aTeIbHO

, HE0Os3aTeIbHO 3aMELIEHHBIX CJIOXKHBIX 3()UPOB, HEOOS3aTENbHO 3aMEIEHHbBIX

3aMeIIEeHHbIX KapOamMaToB, HEOOS3aTeNbHO 3aMEIIEHHBIX CIOXKHBIX THO3(HPOB, HEOOA3aTEIBHO
3aMEIIEHHBIX  Pa3BETBJICHHBIX  CJIOKHBIX  THO3(UPOB,  HEOOS3aTEIbHO  3aMEI[EHHBIX

THOKapOOHATOB, HEOOS3aTeJIbHO 3aMELICHHOro S-THOKapOOHATa, HeOOs3aTeNbHO 3aMEleHHBIX



102

OUTHOKapOOHATOB, HEOOS3aTeNIbHO 3aMEIeHHBIX THOKapOaMaToB, HEOOS3aTeIbHO 3aMEIeHHOTO
OKCHMETOKCUKapOOHHMIIA, Heo0s13aTeIbHO 3aMEeIEeHHOTO OKCHMETOKCUTHOKapOOHMIIA,
HEOOs13aTeIbHO ~ 3aMEIIEHHOTO  OKCUMETHJIKapOOHWIAa,  HEeoOs3aTeNIbHO  3aMEIIEHHOTO
OKCUMETUITHOKAapOOHMNA, CJIOKHBIX 3¢upoB L-aMuHOKHCIOT, CIOXHBIX 3¢upoB D-
AMUHOKHUCJIOT, CIOXHBIX 3(pUpoB N-3aMeIleHHbIX L-aMMHOKHCIOT, CloXHBIX 3¢upoB N, N-
IM3aMEeLIeHHbIX L-aMHHOKHUCIIOT, CIOXKHBIX 3QUpoB N-3aMeleHHbIX D-aMUHOKHCIIOT, CJIOMKHBIX
a¢pupoB N, N-auzamerneHHbIX D-aMUHOKHCIOT, He0Os3aTebHO 3aMEIIEHHOTO CyJIb(eHHIa,
HeOOsI3aTeIbHO  3aMEIEHHOT0  MMHAaTa, HeoOs3aTeNIbHO — 3aMEIIEHHOrO0  I'HIpa30Hara,
HEeOOsI3aTeIbHO  3aMEIIEHHOrO0  OKCHUMHJIA, HEeOOs3arejbHO  3aMELIEHHOr0 WMUIWHUIIA,
Heo0s13aTeIbHO 3aMEIEHHOTO MU, HEO0s3aTeIbHO 3aMEIIIEHHOTO aMUHAIsA, HEOOsI3aTeIbHO
3aMEIIEHHOTO0 TeMHaMMHAJsl, HeoOs3aTeNIbHO  3aMEIIEHHOrO — aneTans, HeoOs3aTelbHO
3aMEIEHHOr0 TeMHualeTalss, HeoOs3aTelbHO 3aMEIIeHHOro KapOOHUMUIaTa, HeoOs3aTeTbHO
3aMEIIEHHOr0  THOKapOOHUMUIATa,  HEOOs3aTeNbHO  3aMEIIEHHOro  KapOOHMMHIWIIA,
HeoO0s13aTeNIbHO 3aMEIIeHHOro KapObaMuMuaara, HeoOs3aTeIbHO 3aMEIEHHOro KapOaMUMUINIIa,
HeoOs13aTeIbHO 3aMEIEHHOTO THOAIeTalls, HeoOs3aTeIbHO 3aMEIEHHOTO S-aiuj-2-THOITHIIA,
HEeOOs3aTeNIbHO  3aMEIEHHBIX  CIIOXKHBIX  Ouc-(alyioKCHOeH3mI)3(hUpoOB,  HEOOsI3aTeNbHO
3aMEINEHHbIX CIOKHBIX (AIMI0KCHOeH3UN)3QUPOB U CIokHbIX BAB-3¢upos, npuuem R!, R? R?

1 R HeoOs13aTeIbHO 3aMeIleHbl OTHUM UK GoNlee ONMHAKOBBIMU WM pasnudHbivu R17;

npu ycaosuy, uto He Bee R!, R?, R? u R npeacrasnstor coboii H;

R® nmpencraenser coGoli BOOOPON, aNKui, alKeHW1, alKUHUI, KapOOLMKIMIL,
reTepOoKapOOLIMKIIUII, apHJI, TeTePOAPHJI, TETePOLIUKIIIII, LHUKJIOATKWI, [UKIOAIKEHI, aJIKOKCH,
KapOOLIMKJIOKCH,  Te€TepOKapOOLMKIOKCH, AapPWJIOKCH, TeTePOAPUIIOKCH, Te€TEPOLIMKIIOKCH,
LMKJIOAJIKOKCH,  IIMKJIOAJIKEHOKCH,  aJKWIAMUHO,  (QJIKWJI)aMHHO,  KapOOIMKJIAMHUHO,
reTepOKapOOIMKIAMUHO, apUIIAMUHO, IeTepOapUIaMUHO, TeTEPOIMKIAMUHO, I[HKJIOAJIKAMUHO,
[MKJIOAIKEHAMMHO,  QJKUITHO,  KapOOLMKIUITHO,  TeTepOKapOOLMKIUITHO,  apHIITHO,
TE€TEPOAPUIITHO, TETEPOLMKIIAITHO, HKIOANKHITHO, [TUKJIOANIKEHUITHO, aJUIEHWI, HAHO HITH
munuz, npudeM R HeoOs3aTenbHO 3aMeleH OMHUM U 00Jee OMMHAKOBBIMH MITH Pa3IUYHBIMU
R

R’ npencrasnsier coboii melTepuii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTepOKapOOIMKIMI, apujl, TIeTepOapul,
TETEPOLMKITII, [UKJIOANKUJ, [IUKJIOAJKEHIII, aJIKOKCH, KapOOIMKIIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUTIOKCH, TETEPOLIUKIIOKCH, LUKIOATKOKCH, UKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankmn)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, AapUJIAMHHO, Te€TepPOaAPHIIAMUHO,
TE€TEPOLMKIAMHHO,  [HKIOAJKAMHHO, [HUKJIOAJKEHAMUHO, aJKHITHO, KapOOLUKIIHITHO,
reTepOKapOOIMKIUATAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIHITHO, LHUKIOAJKUITHO,
LMKJIOANIKEHUIITHO, aJUIEHWN, CyabQuHWI, CcynbhaMous, CynbQOHWI, JHUMUL, HUTPO WJIH

kapOoHun, mpudeM R’ HeoOs3aTeNbHO 3aMelleH ONHMM WM 0ojee ONMHAKOBBIMM MJIH
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pasnuanbivu RY;

R® npencrasnsier coboii melTepuil, TMAPOKCH, a3UAO, THOJ, AMMHO, LIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepOKapOOLMKIIII, apuji, TeTepOapHI,
TE€TEPOLIMKIIII, LUKJIOATKUJ, LUKJIOAJKEHIII, AJTKOKCH, KapOOLIMKIIOKCH, TeTepOKapOOLUKIOKCH,
APUJIOKCH, TeTEPOAPUIIOKCH, TeTePOLIUKIIOKCH, LIUKJIOATKOKCH, LUKJIOAJIKEHOKCH, AJKUJIAMHUHO,
(anmkmin)aMHHO, KapOOLMKIAMHUHO, TeTepOKapOOLMKIAMUHO, apUIAMHHO, Te€TepOapHIaMUHO,
TeTEePOLMKIAMUHO,  LHMKJIOAJKAMHHO, LHMKJIOAJKEHAMUHO, AJKHJITHO, KapOOLUKIHITHO,
reTEPOKAPOOIMKIIMITAO, APUJITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHKIOAIKHITHO,
LMKJIOANIKEHUJITHO, aJUIEHWN, CyabQUHWI, CynbhaMous, CynbQOHWMI, UKL, HUTPO WJIH
kapOoHun, mpudeM R® HeoOs3aTenbHO 3aMeleH ONHMM MM 0OOJee ONMHAKOBBIMH HIIH
paznuanbivu R1Y;

R’ npencrasnser coboii melTepHii, TMAPOKCH, a3UAO, THOJ, AMHHO, IIMAHO, TaJOTeH,
aNKWJ, QJKEHWI, alKWHWI, KapOOLMKIWI, TeTepOKapOOIMKIMI, apujl, TeTepOapuI,
TETEPOLMKITII, [UKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOIMKIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUTIOKCH, TETEPOLIUKIIOKCH, UKIOATKOKCH, UKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankwi)aMuHO, KapOOILMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, Te€TepPOaAPHIIAMUHO,
rETCPOLUKIIAMUHO, MUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUIITHO, Kap6OI_II/IK.]'II/I.]'ITI/IO,
reTepOKapOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAJKUITHO,
LUMKJIOAIKEHUIITHO, aJUIeHWNI, CyabQuHWI, CcynbhaMous, CynbQOHWUI, JUMUL, HUATPO WJIH
kapOoHun, npudeM R’ HeoOsf3aTeNbHO 3aMelleH ONHMM WM 0ojee ONMHAKOBBIMM MJIH
pasnanbivu R,

R’, R®* u R’ moryr 0o0pa3oBbIBaTh KOMBbLO C (-aTOMOM YIIEpoaa, K KOTOPOMY OHH
NPUCOEIMHEHbI, U C aMHUHOTPYIIIIOHN, MPUCOETUHEHHOH K 0-aTOMY yINIEpona,;

R® u R’ moryr o6pa3oBbiBaTh KOJLIO C 0-aTOMOM YIJIEPONa, K KOTOPOMY OHH
NIPUCOETMHEHBI,

R!° npencrasnsier coboii meifTepuii, THAPOKCH, a3MM0, THOJN, AMMHO, IMAHO, TaJIOTEH,
ANKWJ, QJKEHWI, aJKUHWI, KapOOLMKIIWI, TeTepOKapOOIUKIMI, apujl, TIeTePOapHI,
TETEPOLIMKITII, [UKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOIUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIUKIIOKCH, LUKIIOATKOKCH, UKIOAIKEHOKCH, aJKHUJIAMHHO,
(ankui)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, ApUJIAMHHO, TeTepPOaAPHIAMUHO,
rETCPOLUKIAMUHO, NUKJIOAJIKaMHHO, MUKJIOAJKEHAMUHO, AJIKUIITHO, Kap6OHI/IK.III/IJ'ITI/IO,
reTepOKAPOOIMKIMITAO, APUITHO, TE€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAIKHITHO,
LMKJIOAIKEHUNITHO, aJUTeHWN, CyabQuHWI, CcynbhaMons, CynbQOHWI, JHUIMHUL, HUATPO WJIH
kapOonun, npudeM R!° Heobs3aTenbHO 3aMelieH OOHHUM WIM OoNee OJMHAKOBBIMH MM
pasznuunbivu R

R!! mpencrasnser coboil meiiTepuii, THAPOKCH, a3UA0, THOJ, aMUHO, [MAHO, TaJOTeH,
aNKWJ, QJKEHWI, aJKUHWI, KapOOLMKIWI, TeTepOKapOOLMKIIMI, apuji, TIeTepOapuI,
TETEPOLIMKITII, LUKJIOANKUJ, [UKJIOAJKEHII, aJTKOKCH, KapOOLIMKIOKCH, reTepoKapOOLUKIOKCH,
APUIIOKCH, TeTEPOAPUITIOKCH, TETEPOLIUKIIOKCH, LIUKJIOATKOKCH, LUKJIOAIKEHOKCH, aJKHUJIAMHUHO,

(ankmin)aMuHO, KapOOLMKIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, Te€TepPOaPHIIAMUHO,
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TeTepPOLMKIAMUHO, LHKJIOAJKAMHUHO, IUKJOAJKEHAMUHO, aJKUITHO, KapOOIUKIMITHO,
reTepoKapOOIUKIIMIITHO, APWJITHO, TeTePOaAPIIITHO, TeTePOLMKIMITHO, MUKJIOAJIKUITHO,
LUKJIOAJIKEHWITHO, AJUIGHWI, Cyab(pUHWI, Cynbamonn, Cynb(GOHWUI, JUMUA, HUTPO WIH
KapOOHWII; U

munua  npexacrasisger coboit Ci1-Cy Beicumii  amkuia, Ci11-Czz  BBICIIHE  JIKOKCH,
MOJINATUJIEHIVIMKOIb WM apuJl, 3aMELIEHHbIM aJKUJIbHON TPYMIION, WM JUNUA, ONUCAHHBIN B
HACTOSILLIEM JOKYMEHTE.

B MITIOCTPAaTUBpPBIX BapuaHTax peanusamust @opmynsl XX, R npencrasnser coboii
METHJI, ST, POTUJI, U3OMPOMHJI, OyTHJI, BTOP-OyTHII, TPeT-OyTUJI, IEHTUJI, BTOP-TIEHTUJI, TPET-
MEHTHWI, HEONEHTHJI, 3-TICHTHJI, TE€KCHJI, TPET-TeKCUJI, 4-CeNTui, LUKJIOMPOMMI, LHKJIOOYTHII,
LUKJIOTIEHTWI, LUKJIOreKcuyi, (Genw, 2,6-mumeTrndeHus, U30NpONoKCcH, TpeT-Oyrokcunm, N-
nponwiamMuHo, N-mzonpornuigamuHo, N-tper-Oytmnamuuo, N, N-gumermnamuHo, N, N-
I3 TUIAMUHO U N, N-AunponuiaMuHoO.

B MIMIOCTPAaTUBHLIX BapuaHTax peanuszamuu Popmyasl XX, R’ spencrasnsier cobGoit
METHJI, STHJI, IPOTHJI, U3OMPONHI, OyTHJI, BTOP-OyTi1, TpeT-OyTHiI, MEeHTHJI, BTOP-TIEHTUJI, TPET-
MEHTHWI, HEONMEHTHJI, 3-TICHTHJI, TeKCHJI, TPET-TeKCUJ, 4-CEeNTWiI, LUKJIOMPOIMMI, HKJIOOYTHII,
LUKJIONIEHTWI, IUKJIOTeKcHy1, (penm, 2,6-mumeTrneHnI, U30NMpPONOKCHN, TpeT-Oyrokcun, N-
nponwiaMuHo, N-m3onponuiaamuHo, N-tper-Oytmiamuuo, N, N-gumermnamuHo, N, N-
I3 TUIAMUHO WK N, N-TUnponuiaMuHoO.

B MIMIOCTPAaTUBHLIX BapuMaHTax peamusamun Popmynsl XX, R® npencrasnser coboii
METHI, STHJI, IPOIHJI, U3OMPONHJI, OyTHJI, BTOP-OyTiI, TpeT-OyTHiI, IEHTUJI, BTOP-TIEHTUI, TPEeT-
MEHTWI, HEONMEHTHJI, 3-TIEHTHJI, TeKCWJI, TPeT-TeKCUJ, 4-CeNnTWiI, LUKJIOMPOIHI, LHKJIOOYTHII,
LMKJIONIEHTWII, LHUKJIOTEKCUJI, (eHm, 2,6-TuMeTHa(PEeHnSI, U30MPONOKCH, TpeT-Oyrokcua, N-
nponwiaMuHo, N-m3onpornuiaamMuao, N-tper-Oyrunamuuo, N, N-gumermnamuno, N, N-
A TUIaMUHO Uik N, N-ITunponunamMuHo.

B unmocTpaTuBHBIX BapuaHTax peamusamuu Popmynsr XX, R’ sensernpenct coboit
METHJI, STHJI, POTUJI, U3OMPOMHJI, OyTHJI, BTOP-OyTHII, TpeT-OyTHJI, IEHTUJI, BTOP-TIEHTUJI, TPET-
MEHTHWI, HEONEHTHJI, 3-TICHTHJI, T€KCHJI, TPET-TeKCUJI, 4-CEeNTuI, LUKJIOMPOIMII, LHKJIOOYTHII,
LUKJIONIEHTWI, UKJIOoreKcuyi, Genwn, 2,6-mumeTrndeHusI, U30NpPONOKCH, TpeT-Oyrokcum, N-
nponwiamMuHo, N-mzonpornujgamuHo, N-tper-Oytmnamuuo, N, N-gumermnamuHo, N, N-
TS TUIAMUHO WA N, N-TUnponuiaMuHoO.

B HexoTOphIX BapuaHTax BOIUIOUIEHUs coenuHeHue Popmynbl XX HE MOpPEnCTaBiseT

co0oH coeMHEHHEe CIEAYIOIHNX CTPYKTYP:
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B MPEeACTABJICHHBIX BapHaHTax BOINIOIICHUA NPEAJIOKCHHOC COCANHEHNE Bbl6paHO H3:
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B MPEeACTABJICHHBIX BapHaHTax BOINIOIICHUA NPEAJIOKCHHOC COCANHEHNE BbI6paHO H3:
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B MPEeACTABJICHHBIX BapHaHTax BOINIOIICHUA NPEAJIOKCHHOC COCANHEHNE BbI6paHO H3:
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B MPEeACTABJICHHBIX BapHaHTax BOINIOIICHUA NPEAJIOKCHHOC COCANHEHNE BbI6paHO H3:
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Cnoco0b1 npuMeHeHUs

B onpeneneHHbIX BapuaHTax BOIUIOLIEHUS] H300pETEHNE OTHOCUTCS K CIIOCO0aM JIeUeHHsI
WK TpOUIAKTHKHN BUPYCHON MH(EKINH, BKIIOYAIOIUM BBeeHHe d3(PPEKTHBHOIO KOJINYECTBA
COeAMHEHUs WK (papMaleBTHUECKOH KOMITO3ULINH, PACKPBITON B TAHHOM JTOKYMEHTE, CYOBEKTY,
HY’KJAIOIIEeMyCsl B 3TOM. B HEKOTOpBIX WIIFOCTPATUBHBIX BapUAHTAX BOIUIOLIEHUS MPEIOKEH
crnocod JiedeHus] WM MPEAoTBpalleHns] MH(PEKUMH BHPYCOM 3MKa, BKIOYAIOLIMN BBEIEHHE
5}dexkTuBHOrO KOmMuecTBa COEOMHEHHs! WM (papMaLeBTUYECKOH KOMITO3ULMH, PACKPHITOH B
HACTOSALIEM JTOKYMEHTE, CYOBEKTY, Hy KIAIOIEMYCS B 3TOM.

B HekoTOphIX BapHaHTaX BOIUIOLICHUS BUPYCHAs WH(EKLHs MPEencTaBisieT cOOOM MM
BBI3BIBACTCS aJIb(aBUpPycoM, (IABUBHPYCOM HIIM KOPOHABHPYCAMH, OPTOMUKCOBHPYCAMH HIIU
napamukcoBupycamu, uii RSV, rpunmom, Bupycom IloBaccan unu ¢puoBupycamu, wim 3005101,

B HekoTOphIX BapHaHTaxX BOIUIOLICHUS BUPYCHAs WH(EKLHs MPEencTaBisieT coO0H MiH
BBI3BIBAECTCS BUPYCOM, BBIOpaHHBIM M3 KopoHaBupyca MERS, Bupyca BOCTOYHOrO JIOMIaquHOTO
sHIedanuTa, BUpPyCa 3aMagHOrO JIOUIAJWHOTO OHHIedamura, BHPYCAa BEHECY3JIBCKOTO
JomanuHOTO SHIedanurta, BUpyca peku Pocc, Bupyca neca bapma, Bupyca IloBaccan, Bupyca
3uka, u BHpyca UMKYHTYHbs. B HEKOTOPBIX WJUTIOCTPATHBHBIX BApUAHTAX BOIUIOLICHUS
BUPYCHasl HHYEKIHS MPEACTABIAECT COOOH HITH BBI3BIBAECTCS BUPYCOM 3HKA.

B ompeneneHHBIX BapHaHTaxX BOIUIOLIEHHS COEOUHEHHWE BBOIAT HHTAJSIIUEH dYepes
JIeTKHE.

B HekoTOphIX BapuaHTaX BOIUIOIIEHHsS] CYOBEKT IIOBEPraeTcs PHUCKY, MPOSBISET
CHUMIITOMBI UJIU Y HETO BbIABJIsIETCs BUpYC rpunna A, skiatodast noatun HIN1, H3N2, H7N9 nunu
HS5N1, Bupyc rpunna B, supyc rpunna C, poraBupyc A, porasupyc B, porasupyc C, poraBupyc
D, porasupyc E, xoponaBupyc uenoseka, kopoHaBupyc SARS, kxoponasupyc MERS, Tumnsl
aneHoBupycos uenoBeka (HAdV-1-55), Bupyc mamunnomsr yenoseka (HPV), tumner 16, 18, 31,
33, 35, 39, 45, 51, 52, 56, 58 u 59, napsoBupyc B19, Bupyc koHTarno3Horo Mosutocka, supyc JC
(JCV), Bupyc BK, mommuomaBupyc kinetku Mepkenb, Bupyc Kokcaku A, HOpOBUpYC, BUPYC
KpacHyxu, BUpyC JumMdorurapHoro xopuomenunrura (LCMYV), Bupyc [lenre, Bupyc 3uKa,
UMKyHIYHbsI, BUPYC BOCTOUHOro koHCkoro sHuedanuta (EEEV), Bupyc 3amajgHOro KOHCKOTO
suuedamura (WEEV), Bupyc BeHecyanbckoro sunedanura nomanu (VEEV), Bupyc pexu Pocc,
BUpYC Jieca bapma, BUPYC JKeNTOW JINXOPAAKH, BUPYC KOPH, BUPYC MAPOTHUTA, PECIMPATOPHO-
CHHLIUTHAJIBHBIA BHUPYC, BHPYC UYyMbl KPYITHOTO POraTroro CKOTa, BUPYC KaJu(OPHUHCKOTO
sHIedaNnTa, XaHTaBUPYC, BUPYC OemieHcTBa, BUpYC 300ma, BUpyc MapOypr, BUpYC MPOCTOro
reprieca-1 (HSV-1), Bupyc npocroro reprieca-2 (HSV-2), Bupyc BerpsiHoii ocribl (VZV), Bupyc
Omureiina-bapp (EBV), uuromeranosupyc (CMYV), numpoTponHelii BUpPYC reprieca,
PO3EOJIOBUPYC, WJIM TepHEeCBUPYC, CBA3aHHBbIN ¢ capkomoii Kamomm, remarut A, remarut B,
rematut C, rematur D, remarur E wnm Bupyc mmmyHomeduumrta uenosexka (BUY), T-
mum¢orponHbii Bupyc denoseka tuma 1 (HTLV-1), Bupyc, Gopmupyrommii GoKyc cene3eHKH
Friend ( SFFV) wmnu kceHoTpomHblii BHpYC, cBsizaHHBIH ¢ MuLV (XMRYV). B HekoTtopbIx
BAPUAHTAaX CYOBEKT IMOABEP)KEH PHCKY, MPOSBICHUIO CHUMIITOMOB WJIHM IHArHOCTHUPOBAHHIO

UH(pEKUUN BUPYCOM 3HKa.
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B HekoTOpBIX BapmaHTax BOIUIOIIEHUS Y CyObeKTa AMArHOCTUPYIOT BHPYC rpumma A,
Biirowass moxrtunbl  HINI1,  H3N2, H7N9, HS5SNI (amskomarorensbrii) wu  HSNI
(BICOKOTIATOTEHHBIN), BUpyc rpunmna B, Bupyc rpumma C, poraBupyc A, portasupyc B,
poraBupyc C, poraBupyc D, poraBupyc E, xoponaBupyc SARS, MERS-CoV, Tumnsl
aneHosupycos uenoeka (HAdV-1-55), Bupyce! nanmuninomst yenoseka (HPV) 16, 18, 31, 33, 35,
39, 45, 51, 52, 56, 58 u 59, napsosupyc B19, Bupyc koHrarnoznoro mosutocka, supyc JC (JCV),
Bupyc BK, nonuomasupyc knerku Mepkens, Bupyc Kokcaku A, HOpoBUpYC, BUPYC KPAaCHYXH,
Bupyc JmmMonurapHoro xopuomenunrura (LCMV), BUpYC KeNTOH JIUXOpaaKH, BUPYC KOPH,
BUPYC TMApOTUTA, PECIUPATOPHO-CHHLUUTHAIBHBIA BHPYC, BHPYCHI maparpunma 1 u 3, BHpYC
YyMbl KPYITHOTO POTaroro Ckota, UMKyHIyHbs, BHPYC BOCTOYHOTO JIOIIAJWHOTO SHLE(aIUTa
(EEEV), Bupyc BeHecyasbckoro JsomanuHoro sHuedanmura (VEEV), Bupyc 3amagHOro
nomaauaoro sHiedanmura (WEEV), Bupyc kamudopHuiickoro sHuedasnra, BUPYC SMOHCKOTO
sHIedanuTa, BUupyc nquxopanku noiaunsl Pugt (RVFV), xantasupyc, ceporurnsl Bupyca [lenre 1,
2, 3 u 4, Bupyc 3uka, Bupyc 3amannoro Hwma, Bupyc Takapube, Bupyc FOHuH, BHpyC
Oemencrra, Bupyc 206o0ma, Bupyc MapOypra, aneHoBUpyC, BUpyC npoctoro repreca-1 (HSV-1),
Bupyc npocroro reprneca-2 (HSV-2), Bupyc BerpsiHO ocmel (VZV) , Bupyc Dmreiina-bapp
(EBV), uuromeranosupyc (CMV), numpoTpomHbIi BHPYC Teprieca, pPO3EOJOBHPYC WIIH
repriecBUPYC, CBSA3aHHBIN ¢ capkoMol Kamormy, remarur A, remarut B, renarut C, remarut D,
rematut E wnm Bupyc ummyHonmedpuuumrta uenoseka (BHY). B ompeneneHHBIX BapuaHTax
BOIUIOLIEHHUS Y CYOBEKTa AUArHOCTUPOBAHA HH(PEKIMS BUPYCOM 3HKa.

B onpeneneHHbIX BapHaHTax BOIUIOIIEHHS Y CyOBEKTa AUATHOCTUPYIOT FaCTPOIHTEPHUT,
OCTpPO€ pecnuparopHoe 3a0oyeBaHHe, TSHKENbIH OCTPBIM PECHUPATOPHBIA CUHAPOM, CHHAPOM
NOCTBHPYCHOH YCTaJIOCTH, BUPYCHBIE F€éMOpparunv4eckue JUXOPaaku, CHHAPOM NPHOOPETEHHOTO
UMMYHOAE(UIINTA WU TeTIaTUT.

Cocrasbl

B wutrocTpaTHBHBIX BapHaHTaX BOIUIOLIEHHS (papMarieBTUYecKasi KOMIIO3ULIUS CONEPIKUT
(apmarieBTHYECKU TMPUEMJIEMbI HATIOJIHUTENb, TAKOW Kak (papMalleBTUYECKH MPHEMJIEMBbIi
HOCHUTEJIb, ¥ WIFOCTPATUBHOE COSMHEHUE, ONMMCAHHOE B HACTOSIIEM JOKYMEHTE.

B HEKOTOpbIX MJUIFOCTPATHUBHBIX  BapUAHTAaX  BOIUIOIIEHHs  (apMalieBTHYECKast
KOMIIO3UIUST CONEPIKUT HWJIM HAXOAUTCS B opMme (papMaleBTHUECKH MPHUEMIIEMON COJIH, KaK B
LIEJIOM OIMHCAHO HWKe. HEeKOTOpPBIMH MpPEANOYTHTEIbHBIMH, HO HE OrPaHHYUBAIOIIUMHU
npuMepamMu  MOAXOmAmMX  (apMalleBTUYECKH  NPUEMIJIEMBIX ~ OPraHHUYeCKUX  W/HIH
HEOPTaHMYECKUX KHCJIOT SIBISIFOTCSI COJISTHAsI KUCIIOTa, OpPOMHCTOBONOPOAHAS KUCIIOTA, CepHAsI
KHCJIOTA, Aa30THAas KHUCJIOTA, YKCYCHas KHCJIOTAa M JIMMOHHAs KHUCJIOTa, a TaKXke MApyrue
(apmanieBTHUECKH MPUEMIIEMbIe KHUCIIOTHI, U3BECTHBIE CaMH 10 cebe (151 KOTOPBIX CChUTAKOTCS
Ha YKa3aHHbIE HUKE CCBUIKH).

Korna nnnmrocTparuBHble COEIMHEHUS COAEPIKAT KUCIOTHYIO TPYIITY, & TAKKE OCHOBHYIO
IPYIIy, COEAWHEHHs MOTYT OOpa3OBbIBaTh BHYTPEHHHUE COJH, KOTOPbIE TaKXe MOTYT OBITH
UCTIONIb30BaHbl B KOMIIO3MLMAX M cHocodbax, OMUCaHHbIX 37ech. Korma wuiumocTpaTHBHOE

COeMHEHHE CONEPIKHUT reTepoaTroM-10HOp Bonopona (Hanpumep, NH), nmpennonaraercsi, 4to 3TH
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COJIU OXBAaTbIBAIOT HM30MEpbI, OOpa3yIoLIHecs MPU MEePeHOCe YKa3aHHOrO aToMa BOXOpPOAa B
OCHOBHYIO TPYIIY HJIH aTOM BHYTPH MOJIEKYJIbI.

dapmaneBTHYECKH MPUEMJIEMbIe COJM HJUIOCTPATUBHBIX COEIWHEHUI BKIFOYAIOT
KUCJIOTHO-JTUTHBHBIE M OCHOBHBIE COJHM 3TUX coenuHeHuil. [logxopsinue KHCIOTHO-
aJTUTUBHBIE COJNU OOPa3ylOTCs M3 KUCIIOT, KOTOpblE 00Pa3ylOT HETOKCHYHbIE conu. IIpumepsr
BKJIIOYAIOT  CJIEAYIOIIMEe  COJM:  alerar, ajumar, acrnaprar, OeHsoar, Oecwiar,
OukapOonatr/kapOoHat, Oucynbdar/cynbdar, Oopar, KamMCHIAT, LUTPAT, LUKIAMAT, SIHCHUJIAT,
s3uiat, ¢opmuat, gymapar, DIIOLENTaT, IIIKOHAT, IIOKypoHat, rekcadropdocdar, rudeHsar,
THIPOXJIOPUI/XJIOPUA, THAPOOpOMuUn/OpoMus, TUAPOHOAUI/HOMUA, W3ETUOHAT, JIAKTAT, MaJiart,
Majiear, MajioHaT, Me3WatT, MeTuiCynbdar, HaQTUIaT, 2-HaNCKUJIAT, HUKOTHHAT, HUTPAT, OpOTaTr,
OKcaJar, nmajbMurar, namoar, ¢pocdar/runporendocdar/

auruaporendocdar, NUPOITyTaMar, caxapar, CTeapar, CYKLMHAT, TaHHAT, TapTpar,
to3unar, Tpudropauerar u kcuHodoar Ilomxonsiire OCHOBHbIE CONU OOpasyrOTCs U3
OCHOBaHHM, KOTOpblE OOpa3yrOT HETOKCHYHbIE CONMU. [IpuMepbl BKIIFOYAIOT COJNU AJFOMHHUS,
apruHuHa, OeH3aTHHA, KaJbLMs, XONUHA, TUATHIAMUHA, TUOJAMUHA, TIHLWHA, JTU3HHA, MarHusl,
MerlyMUHA, OJlAMUHA, KaJus, HATpUs, TpOMeTaMHHa M LUHKA. [lomyconm Takke MOTryT
00pa30BbIBATbCS M3 KHUCJIOT U OCHOBAHMH, HANPUMED, U3 MOJyCyJb(ara U coneill reMUKaIbLIHsL.
0O0630p nogxomsimux coneir cm. B Handbook of Pharmaceutical Salts: Properties, Selection, and
Use, aBropsl Stahl and Wermuth (Wiley-VCH, 2002), BKIIOUYE€HHBIX B JaHHBIH JOKYMEHT
HOCPEZICTBOM CCBUIKH.

@uU3nOIOrUveckd MpUeMIieMble COJIM WJUTIOCTPATHBHBIX COEIMHEHUI MPEeaCTaBISIOT
coboii conu, KOTopble 00pa3yOTCsl BHYTPU COSAMHEHHs], BBOAMMOIO CYOBEKTY JUIsl JICUSHUS WIN
npopuinakTiuky 3abosieBanus. llopxomsique COMM BKJIIOYAIOT COJM JIMTHS, HATPUs, KaJius,
MAarHusi, KaJbLys, MapraHIa U COJTN KEeTYHOH KHCIIOTHL.

WnnrocTpaTBHbIE COEIUHEHUS] MOTYT OBbITh BBeNEHbI B (OpME IPOJIEKApPCTB.
ITponekapcTBO MOXKET BKJIFOUATh KOBAJEHTHO CBS3aHHBIA HOCHTENb, KOTODPBIH BBICBOOOMKIAET
AKTHBHOE WCXOIHOE JIEKAPCTBEHHOE CPEACTBO MPH BBENEHHH CyOBEKTY-MJIEKOMUTAIOLIEMY.
ITponekapctBa MOryT OBITh TMOJNYYeHbI MyTeM MOAUGHUKAUNN (PYHKIMOHAIBHBIX —TPYIIIL,
NPUCYTCTBYIOIUX B COEIMHEHHSX, TAKMM 00pa3oM, 4TO MOTU(PHKALUH PACIIETUISIOTCS, JTHOO B
xome OOBIYHBIX MAHMIYJISIUH, JubO0 In VIivo, J0 HCXOAHBIX coemuHeHuil. [IposnekapcTsa
BKJIFOYAIOT, HANpHUMep, COENWHEHHUs, B KOTOPBIX THIPOKCHJIbHAsI TPyIMa CBs3aHa C JIOOOi
IPYNIOH, KOTOpas TNpH BBENEHHU CYOBEKTY paciierusiercss ¢ oOpa3oBaHHEM CBOOOIHOM
TUAPOKCUIBHON rpymmnbl. [IprMepsl MposieKapCcTB BKIIOYAIOT, O€3 OrpaHHUYEHHi, aleTaTHbIE,
(dopmuatHbie U OEH30aTHbIE IPOU3BOIHBIE CITUPTOBBIX (PYHKIIUOHAIBHBIX TPYIII B COSIUHEHUSIX.
CrniocoObl KOHCTPYHPOBAHHUST COSAMHEHUST B BUJIE MTPOJICKAPCTB MOXKHO Haiitu B KHure Testa and
Mayer, Hydrolysis in Drug and Prodrug Metabolism, Wiley (2006). TunuuHsle nponekapcTsa
o0pa3yroT aKTHUBHBIH MeTabOJUT MyTeM MpPEeBpAILSHUsT MPOJICKAPCTBA T'MAPOIUTHUECKUMHU
(epMeHTaMu, THAPOJIN3a AMHJIOB, JAKTAMOB, MENTH/OB, CJIOKHBIX 3(PUPOB KapOOHOBBIX KHUCIIOT,
STIOKCHJIOB WJTH PACLICTUICHHSI CIOXKHBIX 3()UPOB HEOPTAaHUYECKUX KHUCIIOT.

B WJUTIOCTPATUBHBIX BapHUaHTAX BOILJIOIICHUA (I)apMaLIeBTI/ILIeCKaH KOMIIO3UUsi COOCPIKUT
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3pPeKTHBHOE KOJHMYECTBO MIUTFOCTPATUBHOTO COENWHEHHs M (papMaLeBTHYECKH IMPUEMIIEMBIN
Hocutenb. Kak mpaBuio, amst (apmaneBTHUECKOro MPUMEHEHHs COEOUHEHUS MOTYT OBITh
COCTaBJIEHbl B BUjE (papMaleBTHUECKOrO Mpenapara, CONEp’Kallero IO MEHbIIeH Mepe OIHO
COEIMHEHHE U [0 MEHbIIeH Mepe OfMH (apMalieBTUYECKH IPUEMIIEMbIIl HOCUTENb, pa30aBUTEb

WIM HAlOJHUTENb WMWIM agblOBaHT, M, HeoOA3aTeNbHO, OOHO WM Oonee Ipyrux

)
(dapmanieBTHUECKN aKTHBHBIX coennHeHuil. [Ipenaparbl MOTyT OBITh HOJNYYEHBI U3BECTHBIM IO
CYyTH CHOCOOOM, KOTOpbIH OOBIMHO BKJIIOYAET CMELIMBAHHE II0 MEHbIIEH Mepe OIHOTO
COEMHEHUs] COTNIACHO H300pPETeHHI0 ¢ OOHMM WM Oojiee (hapMalleBTUYECKH MPUEMIIEMBIX
HOCUTENEeH M, TpPU SKEJAHWM, B COYETAHUH C JPYrMMH (apMaleBTUYECKH AKTHBHBIMH
COEAMHEHUSIMH, KOTJa 3TO HEOOXOAMMO, MpH acenTHYeCKuX ycyoBusx. CChlIKa CHOBA CIeNaHa
Ha [Tarent CIIA Ne 6372778, Ilatent CIITA Ne 6369086, Ilatent CIITA Ne 6369087 u IlatenT
CIIA Ne 6372733 w panpHeiIIMe CCbUIKM, YIOMSHYTHIE BBbIIE, & TaK)K€ HAa CTaHIApTHBIE
CIPaBOYHMKH, TaKHe Kak TmocienHee wu3ganue Remington's Pharmaceutical Sciences.
PackpriBaemble (papmManieBTHUECKHE KOMIO3HLIUK MOTYT ObITh B CTaHIAPTHOW JIEKAPCTBEHHOU
¢dopme, 1 OHM MOTYT OBITh HAJUIEKAITUM 0OpPa30M YIaKOBaHbBI, HAPUMEpP, B KOPOOKY, Onucrep,
¢akoH, OyTBHUIKY, callle, aMITyJly WX B JIFOOOH Opyroil MOAXOMSINHIA TepsKaTeNlb HIIH KOHTeHHEp
HA ONHY WU HECKOJBbKO 1103 (KOTOpBIA MOXKET OBITh JOJDKHBIM 0Opa3oM TOMEYEHBI);
Heo0s3aTeNIbHO C ONHOW WM OoJiee JIMCTOBOK, COAEp KalINX MH(OOPMAIMIO O MPONYKTE W/HIIH
UHCTPYKUUHU 1O npuMeHeHuro. OOBMHO Takue CTaHgapTHBIE 03kl OyayT comepxarb oT 1 1o
1000 mr u, kak npasuiio, ot 5 10 500 M, MO MeHbIIEH MEpe OTHOTO COEANHEHHUS 110 HACTOSALLEMY
u3o0peTeHnto, Hanpumep, npudmausuteapHo 10, 25, 50, 100, 200, 300 wim 400 Mr Ha eIUHULYY
JO3UPOBKU.

CoenuHeHuss MOTYT BBOAUTBCS PA3IUYHBIMU MYTAMHU, BKJIIOYAsi NEPOPAIBHBIN, [IA3HOM,
PEKTaNbHbIN, TPAaHCAEPMANbHbIN, MOAKOXKHBINA, BHYTPUBEHHBIM, BHYTPUMBILICYHBIH WU
WUHTPaHA3JIbHBIHA, B 3aBUCHMOCTH, IJIABHBIM O0Opa3oM, OT KOHKPETHOTO HCIIOJIb3YEMOrO
npenapara. CoenuHeHne OOBIMHO BBOAAT B «3(PPEKTHBHOM KOJUYECTBE», MOJ KOTOPBIM
nozpasymeBaeTcss J000€ KOJNUYECTBO COEAMHEHHs, KOTOpOe TMpPH TOIXOMSIIEM BBEIECHUH
SBJIIETCS ~ JOCTAaTOYHBIM [N JOCTH)KEHUS ~ JKEJIaeMOro  TepaneBTUYECKOro WU
npodunakTuueckoro 3¢dekra y cyonekra, kKotopomy ero BBOAST. OOBMHO, B 3aBUCHMOCTH OT
COCTOSIHUSI, KOTOPOE HEOOXOIMMMO MpPeNOTBPATUTh WM JIEYUTh, U OT IyTH BBEACHUS, TaKOe
a¢dekTruBHOE KOIMUecTBO 00BIYHO coctasisieT oT 0,01 mo 1000 Mr Ha KUJIOrpaMM Macchl Tela
nauueHta B AeHb, yame oT 0,1 mo 500 mr, B uwactHocTH, OoT 1 mo 250 mr, Hampumep,
npubnusurensHO S5, 10, 20, 50, 100, 150, 200 wnu 250 Mr Ha KWJIOTpaMM Beca Tejla MalueHTa B
J€Hb, KOTOPbIE MO>KHO BBOAUTH B BUJI€ OHOKPAaTHOM CYTOYHOH A0O3bl, Pa3feJIeHHON Ha ONHY WU
Oonee cytouHbIx 103. KonmmuecTBo, KOTOpoe MOMKHO OBITH BBEAEGHO, INyTh BBEACHUS U
TaTbHEHIITNI PEKUM JIEYeHHsT MOTYT OBbITh ONpPENeNeHbl JIeYallNM BPaioM B 3aBHCHUMOCTH OT
Takux (pakTOPOB, KaK BO3PACT, MOJ U O0Iee COCTOSHNE MALEeHTa, a TAK)XKe XapakTep U TSHKECTh
3a00JI€BaHNSA/CUMIITOMOB, KOTOpbIe HeoOxommMo Jeuntb. Ccpuika cHOBa chenaHa Ha [lateHT
CIIIA Ne 6372778, Ilarenr CIHIA Ne 6369086, marent CIIIA Ne 6369087 u marent CIIIA Ne

6372733 u npyrue CCbUIKH, YIIOMSHYTbIE BBILIE, 4 TAKXKE HA CTAHAAPTHBIC CIIPABOYHUKH, TAKHUE
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Kak nocienHee usnanue Remington's Pharmaceutical Sciences.

B 3aBucumoctu oT cmoco0a BBEOEHUS COEAMHEHMS, OIMCAHHBIE B HACTOSIIEM
JIOKYMEHTE, MOTYT OBITh COCTaBJIEHBI pa3iu4HbIMU criocobamu. COCTaBbl, COmepIKalue OIHO
wu OoJiee COeMUHEHHIA, MOTYT ObITb MPUTOTOBJICHBI B Pa3IMYHbIX (apMalieBTH4YeCKux (hopmax,
TAKUX KaK TpaHyjbl, TaONETKH, KalCyjibl, CYNMO3UTOPHUH, TMOPOIIKH, COCTaBbl C
KOHTPOJIUPYEMbIM BBICBOOOJKACHUEM, CYCMICH3MH, 3MYJbCHH, KPEMbI, TeJid, Ma3u, Oajib3ambl,
JIOCBOHBI WJIM a3pO30JHM W TOMy MomoOHoe. B ompeneneHHbIX BapuaHTaX BOILUIOLICHHUS
KOMIIO3UI[HH HCTIONB3YIOT B TBEPABIX JO3MPOBAHHBIX (hOPMax, MOMXOMAIIMX JJIST MIPOCTOrO W
NPEANOYTHTEBHO TEPOPATBHOTO BBENEHHS TOYHBIX JTO3HPOBOK. TBepible JieKapCTBEHHBIE
bopMBI TSI TIEPOPATBHOrO BBENEHHS BKJIIOYAIOT, 0€3 OrpaHWYEeHUi, TAONETKH, MATKHE WJIH
TBEPIbIE >KEATMHOBBIE MJIM HE)KEJATHHOBBIE KAICYNIbI W KaICyJOBHIHbIE TaOmeTku. OmHAKO
TaK)K€ MOTIYT OBITh HCIOJB30BaHbI JKUIKHE JI€KApCTBEHHBbIE (DOPMBI, TaKM€ KaK PacTBOPHI,
CHPOIIbI, CyCIIEH3UH, KOKTEHIM U T. 1. B npyroMm BapwaHTE BOTUIOLICHHUS KOMIIO3UI[HIO BBOIST
mecTHO. [lomxomsiie COCTaBbI AT MECTHOTO MPUMEHEHHs BKJIOUYAlOT, 0e3 OrpaHudYeHuH,
JIOCBOHBI, Ma3H, KPpeMbl U Tejii. B mpeanodruTelbHOM BapHAHTE BOIUIOIIEHHUS] KOMITO3UIIMS JJISt
MECTHOTO MPUMEHEHHsI MPEACTaBIsET OO0 reb. B apyrom BapuaHTe BOIUIOILIEHHS Mpenapar
BBOJISIT HHTPaHA3aJIbHO.

CocraBbl, comepkalie OOHO WM Ooyee COEAMHEHHH, OMHUCAHHBIX B HACTOSIIEM
JIOKyMEHTE, MOTYT OBITh TMOJy4YeHbl C HCIONb30BaHHEM (HapMALEBTUYECKH MPUEMIIEMOTO
HOCHUTEJIS, COCTOSAIIETO U3 MAaTepHAJIOB, KOTOPbIE CUYMTAIOTCS Oe30macHbIMHU U 3(pHeKTHBHBIMHU, U
MOTYT BBOOUTHCS HHIUBHIYYMY, HE BBbI3bIBAasl HEKENATENbHBIX OUOJOTHYECKHUX MOOOUHBIX
5 deKTOB WM HeXeNaTeJbHbIX B3auMonehcTBuil. HocuTenem SBISIOTCS BCE KOMIIOHEHTHI,
NPUCYTCTBYIOIIKE B (HapMALEBTUYECKON KOMITO3HLIMM, KPOME aKTHMBHOTO HWHIPEIUEHTA WIIH
UHTPEIUEHTOB. B KOHTEKCTe MAaHHOTO MJOKYMEHTAa, TEPMHH «HOCUTENb» BKIIOYaeT, Oe3
OrpaHUYEHUH, pa30aBUTENH, CBI3YIOLINE BEIECTBA, CMA3bIBAIOIINE BEIECTBA, N€3UHTETPATOPHI,
HaroyiHuTend, monupuimpyromue pH areHTh, KOHCEPBAHTBbI, AHTHOKCHAAHTBI, YCHIUTENN
PaCTBOPUMOCTH M KOMITO3MIIMU TIOKPBITHSI.

Hocwurenp Takke BKIIIOYAaeT B ceOsl BCE KOMITOHEHTBHI KOMITO3UI[HK TIOKPBITHSI, KOTOpPbIE
MOTYT BKJIFOYATh IUIACTH()HUKATOPHI, MHUIMEHTHI, KPACHUTENM, CTaOWIN3aTOPbl W [IHAAHTHI.
J103upOBaHHbIE JIEKAPCTBEHHBIE (DOPMBI C OTCPOYEHHBIM BBICBOOOKIECHUEM, TIPOJOHTHPOBAHHBIM
BBICBOOOKIIEHUEM W /WJIM UMITYJILCHBIM BBICBOOOKIIEHUEM MOTYT OBITh MOJyY€HBI, KaK OMUCAHO
B CTaHJAPTHBIX CCBhUIKAaX, Takux Kak “Pharmaceutical dosage form tablets”, eds. Liberman et al.
(New York, Marcel Dekker, Inc., 1989), “Remington - The science and practice of pharmacy”,
20th ed., Lippincott Williams & Wilkins, Baltimore, MD, 2000 u “Pharmaceutical dosage forms
and drug delivery systems”, 6th Edition, Ansel et al., (Media, PA: Williams and Wilkins, 1995).
B »Tux ccbulkax mpezncTaBieHa MH(GOpPMALMS O HOCHUTENSIX, Marepuaiax, OOOpYIOBaHUH U
crnocobax MPUTOTOBJIEHHsT TAaOJETOK M KaICysd, M JIEKApCTBEHHbIX (OpM TaONeToK, Kamcya u
IPaHYJ C 3aMeIEHHBIM BBICBOOOKICHUEM.

[TpumMepbl MOAXOMSIIIUX MATEPHANOB AN TMOKPBITHS BKIOUAOT, 0e3 OrpaHHYeHHil,

NOJIMMEPDBI LEJUTKOJIO3bI, TAKHE KaK aueTaT(bTanaT HEJUTKOJIO3bI, TUAPOKCUIIPOMHUIILCIIIKOJIO34,
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TUAPOKCHUITPOMTUIMETHIILEIUTION03a,  (PTajar TUAPOKCUMPONMIMETUIIE/UTIONO3bI U alleTar
CYKLMHAT  THAPOKCUIIPONMUIMETHILEIUTIONO3bI,  TOJMBUHUIALETATPTANAT, TOJIUMEPHI U
COTIOJIUMEPBI AKPHUJIOBOM KHUCJIOTHI U METAKPUIIOBBIE CMOJIbI, KOMMEPUYECKU IOCTYITHBbIE MO
toproBbiM HazBaHueM EUDRAGIT™ (Roth Pharma, Westerstadt, [ epmanusi), 3eun, memiak u
TIOJTCAXaAPHIBL.

Kpome Toro, marepuan MOKPBITHS MOXET COIAEpKaTh OObIUHBbIE HOCHTENH, TaKHe Kak
IaCTU(QUKATOPBI, MUTMEHTBI, KPACHTEIM, TIHUAAHTHI, CTAOWIN3aTOpbl, MOPOOOpa3oBaTen |
MOBEPXHOCTHO-aKTHBHBIE BEIIIECTBA.

HeoGsi3arenpHble (papMaiieBTHUECKU TPUEMJIEMbIE HAIOJHHUTENH, MPUCYTCTBYIOIIHME B
TabNeTKax, I[Mapukax, TIpaHyjJax WIM 4YacTUI@AX, CONEpKAIlMX JIEKApCTBEHHOE CPENCTBO,
BKJIFOUArOT, 0€3 OrpaHHuYeHuii, pa30aBUTENH, CBA3YIOIIHE BEIECTBA, CMa3bIBAIOIIUE BEIIECTBA,
Pa3pBIXJIUTENN,  KPACUTENH, CTa0HIM3aTOpbl M MOBEPXHOCTHO-AaKTHBHBIE  BEILIECTBA.
PazbaBuTenu, Tak)Ke Ha3bIBAEMbIE «HAIOJNHUTESIMI», KaK MPAaBUIO, HEOOXOMMMBI ISt
YBEJUYEHHUS] MaCChl TBEPIOH JIEKAPCTBEHHOUM (POPMBI, 4TOOBI 00ECTIEUUTh MPAKTUYECKHIA pa3Mep
IUTsl TIpeccoBaHus TabaeToK wiu 0Opa3oBaHUs IIAPUKOB M rpaHyi. Ilogxomsiue pa3daButenu
BKJIFOYAIOT, O€3 OrpaHWYeHHi, AUTUApPAT IuKajbluidocdara, cynbdar KaiabIus, JIaKTO3Y,
caxapo3y, MAaHHHUT, COPOUT, IEJUTIOI03y, MUKPOKPUCTAIITHUECKYIO LENIFON03Y, KAOJHH, XJIOPUI
HATpHs, CYXOH Kpaxmall, THAPOJH30BaHHBIE KpaxMaJbl, MPEKENIaTMHU3UPOBAHHBINA Kpaxmall,
IMOKCHT KPEMHUSI, OKCHJT TUTaHA, CUJIMKAT MAarHHs U aJIFOMUHUSI U CAXapHYIO MyApPY.

Casizyrolue BeLIECTBa HCIOJB3YIOTCS Uil TPUAAHUS CBSIBYIOLIMX KA4eCTB TBEPIOH
JIO3UPOBAHHOW KOMIIO3UIIMH M, TaKKMM OOpa3oM, TrapaHTHPYIOT, 4YTO TaOjeTka, LIApUK WIIN
rpaHyJjia OCTAIOTCSl HEMOBPEKACHHBIMU TOCIe 00pa30oBaHusi JO3UPOBaHHBIX GopMm. [lomxomsinue
CBSI3YIOLIME MaTepuajibl BKJIOUAIOT, 0e3 OrpaHHYeHHi, Kpaxmal, MpeKeTaTHHU3UPOBAHHBIN
Kpaxmali, SKeJaTHH, caxapa (BKJIO4Yas caxaposy, DIOKO3Y, IEKCTPO3y, JIAKTO3y U COopOwur),
NOJMATHJIEHTJIMKOJIb, BOCKH, TPUPONHBIE W CHUHTETUYECKHE CMOJIbI, TaKhe KakKk KaMelb,
TparakaHT, ajbTWHAT HATPHUs, LEJUII0NI03a, BKIOYAs THAPOKCHUIIPOIMIMETUILIEIUTIONO3Y,
TP OKCHITP OMTHIILIEJUTFOJIO3Y, STUIILEIUTIONO3Y H BUTYM, U CHHTETHYECKHE TIOJMMEPDI, TAKHE KaK
COTIOJIUMEPBI  AKPUJIOBOM KHCIIOTBI M METAKPUJIOBOM KHCJIOTBI, COTOJMMEPHI METaKPHUJIOBOIL
KUCJIOTBI,  COMOJMMEPbI  METWJIMETAKpPHUIaTa,  COMOJMMEPbI  aMUHOAJIKHJIMETaKPHIIaTa,
MOJTMAKPUIIOBYEO KHCJIOTY/TIOIMMETAKPUIIOBYIO KUCIIOTY M TIOJHBHHUIITHUPPOIUIOH.

CMma304HblE MaTepuaibl HCIONB3YIOTCA MU OONErdeHusi TMPOM3BOACTBA TaONETOK.
ITprMepbl MOAXOASAIIMX CMa3bIBAOIIHNX BEINECTB BKIIIOYAIOT, 0€3 OrpaHUYEHHI, cTeapar MarHusl,
cTeapar KalbIHsi, CTEAPHHOBYIO KHCIIOTY, OereHaT MIHIePHHA, MOJUITUIEHIIMKONb, TajlbK U
MHUHEPaJbHOE MaCIO.

Pa3phIxUTENId UCTIONB3YIOTCS ISl OOJIerdeHusl Te3UHTErPalii JIEKapCTBEHHOW (POPMBI
WIH «pacrmagay ToCjie BBeAEeHHS U OOBIYHO BKIIFOUAKOT, 0O€3 OrpaHuYeHuil, Kpaxmall,
KPaxMaTIMKOJISIT HATPUsI, KapOOKCUMETHIIKpaxMall HaTPHsi, KapOOKCUMETUIILIEIUTIONIO3Y HATPHS,
TUAPOKCHUITPOITMIILIEIUTFONO3Y,  MPEXKeJaTHHHU3UPOBAHHBIM  KpaxMall, [JIMHBL,  LEJUTFOJIO3Y,
aNbIMHUH, CMOJIBI HWJIM CIOUTHIE TOJUMEPBI, TaKWe KaK CLIMTBIA MOJUBHHUIMHPPOIUIOH
(Polyplasdone XL or GAF Chemical Corp).
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CraOunm3aropel HCIMOJB3YIOTCSl ST WHTUOMPOBAHUS WM 3aMEUICHUS] PeakIuid
Pa3NOXKEHUsI JIEKAPCTBEHHOIO CPEICTBA, KOTOPbIE BKJOYAIOT, HANPUMEP, OKHUCIUTENIbHbIE
peaKIuu.

IToBepXHOCTHO-aKTHUBHBIE BELIECTBA MOTYT MPEACTABIATh COOON aHMOHHBIE, KATUOHHBIE,
ampoTepHble WM HEUOHHBbIE IOBEPXHOCTHO-aKTHBHbIE BewlecTBa. llomxonsinue aHMOHHbBIE
HOBEPXHOCTHO-aKTHUBHBIE BEINECTBA BKJIIOYAIOT, 0€3 OrpaHHYeHUil, Te, KOTOpbIe COmEpIKar
kapOokcuiaTHble, Cyab(oHaTHbIE W Cynb(arHble HOHBI. [IprMepbl aHHOHHBIX MOBEPXHOCTHO-
AKTHUBHBIX BELIECTB BKJIFOUAIOT HATPHIMA, KA, aMMOHHUH C JUTMHHOMN LIETIBIO aJKUICYIb(OHATOB
u AJNKHJIAPUIICYTb()OHATOB, TaKHX KaK I0ReMIOeH30NICYIb(OHAT HATPUS,
IUATKWICYTb(QOCYKIMHATEL ~ HAaTPUs, Takue Kak  JOACLMIOCH30JICYIb(OHAT  HATPUS,
IUATTKUICYTb()OCYKIIMHATBI HATPUS, TAKHE KaK OUC-(2-3TUITHOKCHIT) CYJIb(POCYKIIUHAT HATPUS; U
ANKUICYIb(aThl, TaKHe Kak Jaypwicynbdar Harpus. KaTuoHHbIE TOBEPXHOCTHO-aKTHBHBIE
BEIECTBA BKJFOUAIOT, 0€3 OrpaHWYeHUH, COENMHEHHs] YEeTBEPTUYHOTO AMMOHHMS, TaKHE Kak
XJIOpUL OeH3aJIKOHMS, XJI0puz OeH3eToHus, Opomun LETPUMOHHS,  XJIOpHUJ
CTEAPHIAUMETINIOCH3UJIAMMOHHSI, TIOJMOKCUSTIIEH W aMHMH KOKOCOBOro opexa. Ilpmmepst
HEMOHHBIX TOBEPXHOCTHO-aKTHUBHBIX BELIECTB BKJIIOYAIOT 3TUJICHIJIMKOIb MOHOCTEApAT,
NPOMUJICHIIIMKOb MHPHUCTAT, TIHLIEPHJI MOHOCTEapar, DIULEPHJ CTeapar, NOIUMIHLepPH-4-
oneatr, copburaH akpwiar, akpwinar caxapos3a, II9I'-150 mnaypar, II2I-400 wmoHOMaypar,
MOJTMOKCHSTHIIEH MOHOJIAY PaT, OJIUCOPOaThI, MOIMOKCHITHIIEH OKTHII(heHmoBoro s¢upa, I191 -
1000 wnerunoBblii 3(Hp, NOJHMOKCUSTUIIEH TPHUASLWIOBBIA 3(Up, MOIUIPONUICHITIUKOIb
oytunossiii 3¢up, POLOXAMER™ 401, cTeaponIMOHOH3O0MPONAHOJIAMUA U MOJMOKCUITUJICH
TUAPUPOBAHHBIN TajuloBbld amup. [Ipumeprl aM(pOTEPHBIX NMOBEPXHOCTHO-AaKTUBHBIX BELIECTB
BKIIOUatoT  N-momenun-f-anaHuH — Hatpus, N-maypuwi- — -UMHHOIUIPONMOHAT — HATPUS,
mupucroampoarerar, JaypunoeTant u jaypricynbhodeTanH.

ITpu xenaHuy TaONETKH, LIAPMKH, TPAHYIbl WJIM YaCTHLI MOTYT TaKXKe COIep)Karb
HE3HAYUTEJbHOE KOJNMYECTBO HETOKCHUYHBIX BCIOMOTATeJIbHBIX BEINECTB, TaKUX  Kak
CMauMBAIOIIME WM SMYJbTUPYIOIIUE areHThl, Kpacurenaw, pH-OydepHbie areHThl WM
KOHCEPBAHTBHI.

KoHLeHTpaysi WUIFOCTPATUBHOTO COEAMHEHHUs sl (papMaLeBTHYECKH MPHEMIIEMOTO
HOCHUTEJIS, HATIOJIHUTEJISI W/ UJIH IPYTUX BELIECTB MOXKET BAPbHPOBATHCS OT MPHOIH3HTENBHO 0,5
no mpubmmsurensHo 100 macc. % (BecoBoit mponeHT). s mepopanbHOTO NPUMEHEHUS
¢dapmaneBTHUecKass KOMIO3MLHSA OOBIYHO MOXKET COmep)Karb OT MNPHONMU3UTENBHO S 10
npubmmurensEo 100 macc. %  melictByromero BemectBa. Jlisg  Opyrux NpPUMEHEHUH
(dapMaLieBTHYECKasT KOMIIO3HMIHS MOXKET OOBIMHO WMeTh OT mnpubmusurenbHo 0,5 10
npubmm3uTensHo S0 Mace. %o IEHCTBYIOIIETO BELIECTBA.

Kommno3nuny, onmvcaHHbIe 371€Ch, MOTYT OBITh COCTaBIEHBI Ui MOAH(HULHUPOBAHHOTO
WIN KOHTPOJIMPYEMOTO BBICBOOOXIEHHs. [Ipumepr! eKapCTBEHHBIX (JOPM C KOHTPOJIHUPYEMbIM
BBICBOOOYK/IEHHEM BKJIFOUAIOT JIEKAPCTBEHHBIE (DOPMBI C MPOJOHIMPOBAHHBIM BBICBOOOKICHHUEM,
JeKapCTBEHHbIE (OPMBI C OTCPOUYEHHBIM BBICBOOOXKAEHHMEM, JIEKAPCTBEHHbIE (OPMBI C

UMITYJIbCHBIM BbICBO60)K}:[eHI/IeM 1 ux KOM6I/IHaL[I/II/I.
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KoMmno3uuuy ¢ TIpOJIOHTHPOBAHHBIM BBICBOOOXIEHHEM OOBIYHO TIIOJIYYAKOT B BUJE
1 py3HOHHBIX MM OCMOTHYECKHX CHCTEM, Harpumep, Kak omucaHo B «Remington - The
science and practice of pharmacy» (20th ed., Lippincott Williams & Wilkins, Baltimore, MD,
2000). duddysnoHHas cucremMa OObIMHO COCTOUT M3 JIByX THIIOB YCTPOMCTB, pe3epByapa H
MaTpPULIbI U XOPOIIO W3BECTHA U OMKCAHA B JAHHOI 00NacTH TeXHUKU. MaTpuyHble yCTPONCTBA
OOBIYHO TOJIY4aKOT MPECCOBAHHEM JIEKAPCTBEHHOIO CPEACTBA C MEIUIEHHO PaCTBOPSIOLINMCS
HOJIMMEPHBIM HOcuTeneM B Gopme Tabnerok. Tpr OCHOBHBIX THIIA MaT€PHAJIOB, UCIIOIb3YEMbIX
NP M3TOTOBJICHUH MATPUYHBIX YCTPOWMCTB - 3TO HEPACTBOPUMBIC IUIACTHKH, TUAPO(UIbHBIE
NOJIMMEpPbI U JKUPHbIE CoenuHeHHs. [17acTMaccoBble MaTpULbl BKIFOUAIOT, O0€3 OrpaHUYeHUH,
METUJIAKPUIIATMETHIMETAKPIIIAT, TTOJIMBUHIIIXJIOPU M MONUATUICH. [ napoduibHbIe OTMMEpbI
BKJIFOYAIOT, 0€3 OrpaHUYEHUH, LEJUTFOJIO3HbIE MOJUMEPhI, TAKME KaK METWI- U 3TUJILEIUII0N03a,
I'UIPOKCHUATIKUIILIEIUTIONO3E, Takue KaK T'UPOKCUITPOIUJILIEIUIION03a,
THJIPOKCUITP ONTMIMETHITIEIITION03a, KapOokcumeTmuesuioao3a Harpuss 1 CARBOPOL™ 934,
NOJMATHJIEHOKCUIBI M WX cMecu. JKUpHBIE COENUHEHHs BKJIIOYAKOT, 0O€3 OrpaHHYeHUH,
pa3MuYHbIE BOCKH, TaKHME KaK BOCK KapHay0a M DIMLEPUITPUCTEAPAT, M BELIECTBA THUIA BOCKA,
BKJIFOYasi TMJIPOT€HU3UPOBAHHOE KACTOPOBOE MAC]O WJIM TMAPOT€HHU3UPOBAHHOE PACTUTENIBHOE
Maclio, WU UX CMECH.

B onpeneneHHBIX NpeANOYTUTENBHBIX BAPUAHTAX BOIUIOILEHUS MJIACTHUECKUIN Marepual
npencTaBisieT coboi (apManeBTHUECKH NpPUEMIIeMbIH aKPWJIOBBIA TMONHUMEp, BKIIOYas, Oe3
OTpaHUYEHUH, COMOIMMEPBI AKPUIOBOI KUCJIOTHI U METAKPUIIOBOI KHUCIOThI, METUIIMETAKPUIIAT,
METUJIMETAaKPUJIAaTHbIE  COMOJIUMEpPBI,  STOKCHUITUIMETAKPUJIATHI,  LIMAHO3THIIMETAKPUIIAT,
AMHUHOAJIKUJIMETAKPUJIATHBIN  COMOJIUMED, TMONU(AKPHJIOBYI KHCJIOTY), MOJU(METaKPUIOBYIO
KUCJIOTY), CONOJMMEP METHJIAKPUJIOBOH KHCIOTHI M AJKWIAMUHA, MOIU(METUIMETAKPHIIAT),
AHTUAPUA NOJH(METaKPUIIOBOH KHCJIOTHI), MOJMMETAKPHIIAT, MOJHAKPIIIAMUA, TONU(aHTUAPUL
METaKpUJIOBON KUCJIOTHI) U MIULUAMIMETAKPUIIATHBIE COMOJIMMEPHI.

B ompeneneHHbIX MpPEANOYTUTENBHBIX BapHAaHTAX BOIUIOMICHUS AaKPUJIOBBIA IOJHUMEp
COCTOUT W3 OAHOrO WM 0Oojee aMMOHHII-METaKpUJIATHBIX —COMOJIUMEPOB. AMMOHMUN-
METaKpUJIATHbIE COIOJUMEPBI XOPOIIO HM3BECTHbI B JAHHOW OOJACTH TEXHUKU M OINHCAHBI B
Hauwmonansaom ¢opmyssipe XVII kak MOTHOCTBIO MOTMMEPU3OBAHHBIE COMOJUMEPBI CIIOKHBIX
5pUpPOB aKPWIOBOH W METAKPUJIOBOH KHCJIOT C HHU3KHUM COIEpP)KAHUEM YETBEPTUYHBIX
AMMOHHUEBBIX I'PYII.

B onHOM mpeanouTUTENbHOM BapUaHTe BOIUIOLIEHUS aKPUJIOBBINA MONUMED MPECTaBIsSET
co0OH JJak Ha OCHOBE AKPHJIOBOW CMOJIBI, TAKOH KaK TOT, KOTOPbI KOMMEPYECKH JOCTYIEH OT
Rohm Pharma nox Toproseim HazBanueM EUDRAGIT. B nonoaHUTENbHBIX MPEeNmOYTHTENbHBIX
BApPMAHTAX BOIUIOLIEHUS AKPWJIOBBIM MOJHUMEP COAEPKUT CMECh JIByX JIAKOB Ha OCHOBE
aKPUJIOBOM CMOJIBL, KOMMEpUYECKH NOCTymHbIX oT Rohm Pharma mox ToproeiMu Ha3BaHHAMH,
coorBerctBeHHO, EUDRAGIT RL30D u EUDRAGIT RS30D. EUDRAGIT RL30D wu
EUDRAGIT RS30D siBisiroTCSl CONOIMMEPAMU aKPUIIOBBIX M METAKPUIIOBBIX CIOKHBIX 3(UPOB
C HHU3KHM COJEpKaHHEM YE€TBEPTHUYHBIX AMMOHHUEBBIX TPYI, MPUYEM MOJSIPHOE OTHOILIEHUE

AMMOHMEBBIX TPYNI K OCTaJIbHbIM HEHTpPaNbHBIM (MET)aKpUJIOBBIM CJIOXKHBIM 3(upam
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cocrasnseT 1:20 8 EUDRAGIT RL30D u 1:40 B EUDRAGIT RS30D. Cpennuii MoneKyssipHbIi
Bec cocramysier npuommsuTessHo 150000, EUDRAGIT S-100 u EUDRAGIT L-100 Takxke
SBISIIOTCA  mipennoututesibHbIMu.  O0o3HaueHust koga RL (Bbicokas npoHmmaemMocts) u RS
(HM3Kash MPOHULIAEMOCTb) OTHOCATCS K CBOHCTBAM NPOHHUIAEMOCTH 3THX areHToB. CmecH
EUDRAGIT RL/RS HepacTBOpUMBI B BOZIE€ U MHUIIEBAPUTEIbHBIX KUAKOCTSIX. OIHAKO CUCTEMB,
COCTOSIINE W3 MHOXECTBA 4YacTHUI], OOpa3OoBaHHbIE TaKUM O0pa3oM, YTOObI HMX BKJIOYATh,
HaOyXalOT U SIBJISTFOTCSI MPOHUI[AEMbIMU B BOAHBIX PACTBOPAX M MUIIEBAPUTEIbHBIX KUAKOCTSIX.

IMonumepsl, onucanubie Bbie, Takue kak EUDRAGIT RL/RS, moryT ObITh CMeIIaHBI
BMECTE B JIFOOOM JKEJIa€MOM COOTHOLICHHH, YTOOBI B KOHEYHOM HTOTE MOJYYHTh KOMITO3ULIHIO C
3aMEIJIEHHBIM  BBICBOOOXKACHHEM, FHMEIOLIYI  JKeJaredbHbIH  NpoQHib  pacTBOPEHHSL
JKenatenbHble CHUCTEMBI 3aMEIJIEHHOTO BBICBOOOXKIEHHS] B (DOPMe OTHENBHBIX YaCTHI[ MOTYT
ObITh monydeHbl, Hampumep, u3 100% EUDRAGIT RL, 50% EUDRAGIT RL u 50%
EUDRAGIT RS u 10% EUDRAGIT RL u 90% EUDRAGIT RS. Cneunanuct B naHHOU
0o0acTH TEXHUKU MOHWMET, YTO TaKkKe MOXKHO HCIIOJIb30BaTh IPYTH€ aKPHUJIOBBIE MOJUMEPHI,
takue kak, Harpumep, EUDRAGIT L.

AJBTEpHATUBHO, KOMITO3UIUU C TPOJIOHTHPOBAHHBIM BBICBOOOIKIEHHEM MOTYT OBITh
MOJy4deHbl €  HCIOJb30BAHHMEM  OCMOTHYECKMX  CHUCTEM UM  MyTeM  HaHECEeHUs
NOJTYTPOHULIAEMOT0 TTOKPBITHSI Ha JIEKApCTBEHHYIO (opMmy. B mocienHem ciyuae sxemaemblid
npoUIb BEICBOOOXKICHHS JIEKAPCTBEHHOTO CPEACTBA MOXKET ObITh JOCTUTHYT IyTEM COYETAHHSI
HU3KOIPOHUIIAEMBIX U BBICOKOIIPOHULIAEMbBIX MAT€PUAJIOB TTOKPBITUS B MOAXOASALIEH MPOMOPLIMH.

VYeTpolicTBa ¢ pa3inUYHBIMH MEXaHH3MaMM BBICBOOOXKIECHUS JIEKAPCTBEHHOTO CPEINCTBA,
OINHMCAaHHBIE BbIIIE, MOTYT OBITh OOBbEANHEHB! B OTOBYIO JIEKAPCTBEHHYIO (hOPMY, COIEPIKAILYIO
OfIHYy WJIM MHOXECTBO enuHui. [IpruMepbl MHOXKeCTBA €IWHUI] BKJIOUAIOT, 0€3 OrpaHuYeHHUH,
MHOTOCJIONHbIE TaOJETKN M KaICyNbl, COAepsKalinue TaONeTKH, LIapUKH WM rpaHyssl. YacTb ¢
HEMEIJIEHHBIM BBICBOOOXKIICHHMEM MOXKHO JO0aBIsITh B CHUCTEMY C MPOJOHTMPOBAHHBIM
BBICBOOOYKIEHHEM TIOCPEICTBOM HAHECEHHUS CJIOSi ¢ HEMEIJICHHBIM BBICBOOOKIEHHEM IOBEPX
sipa ¢ TPOJIOHTMPOBAHHBIM BBICBOOOIKIEHUEM € HCIOJB30BAHHEM IMPOLIECCAa TOKPBITHS WU
CKaTusi, UM B CUCTEME M3 MHOXECTBAa €QMHMIL, TaKOW Kak Karcyya, coaep:kalias IpaHyibl C
MPOJIOHTMPOBAHHBIM M HEMEJIEHHBIM BbICBOOOKICHHUEM.

Tabnerkn C TPOJOHTMPOBAHHBIM BBICBOOOKIEHHEM, COAEpIKalIie TUAPOPIIIbHBIE
MOJIUMEPBI, MOJTYYAT CIOCOOaMH, IMUPOKO M3BECTHBIMHU B JAHHOW OOJIACTH TEXHUKH, TAKHUMH
KaK MpsiMOe MpeccoBaHHe, BIAKHOE MPaHyJUpPOBaHUE W CyXOe IpaHyiaupoBaHue. X cocTasbl
OOBIYHO BKIJIFOYAIOT MOJMMEPHI, pa30aBUTENH, CBSI3YIOLINE U CMA3bIBAIOIINE BELIECTBA, a TAKKE
aKTUBHBIA (hapmaneBTU4ecKuil WHrpenueHT. OObuHbIe pa30aBUTENM BKIIOYAOT WHEPTHBIE
MOPOIIKOOOpAa3HbI€ BELIECTBA, TAKUE KaK KPaxMajbl, TOPOMIKOOOPA3HYIO MEJUTIOJIO3Y, ITIABHBIM
o0pazoM, KpPHCTAJUTMUECKYI0 M MHKPOKPHCTAJUIMYECKYIO IEJUIFOJIO3Y, caxapa, TaKue Kak
bpyKTO3a, MAHHUT U Caxapo3a, 3ePHOBAsI MyKa M AHAJIOTHYHbIC MUIIEBbIE TIOPOIIKH. TUITHYHBIE
pa30aBUTENN BKJIIOYAIOT, HAIIPUMEP, PA3IMUYHBIC TUMBI KpaxMmala, JJAKTO3bl, MAHHHUTA, KAOJIHHA,
docdara wim cynbdara KalbLUs, HEOPraHUIECKHE COJIU, TAKHE KaK XJIOPUI HATPUsl U caxapHast

nyapa. ITopomrkooOpa3Hble MPOU3BOAHBIE LEJUIFOJIO3bl TAKXKe MOJNE3HbI. THUIMHMYHBIE CBS3YIOLINE
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11t TabJIETOK BKITIOUAIOT BEINECTBA, TAKHE KaK KpaxMaJl, JKEeJIaTHH U caxapa, TaKue Kak JIAKTO3a,
¢dpykro3a u mmoko3a. Takke MOTryT OBITh MCMOJIB30BAHbBI IPUPOAHbBIE U CUHTETUYECKHE CMOJIBI,
BKJIIOYAsl apaBHHCKYI0 KaMmenlb, aJjbrUHATBHI, METWILEIUIONIO3Y M IOJMBUHIJITHPPOIUIOH.
ITonuaTUNEeHIINKONb, TUAPOQUIBbHBIE IOJUMEPBI, ATHILEII0N03a U BOCKM TaKX€ MOTYT
CIy’KUTb CBS3YIOIIMMHU BemiecTBamMu. (MasbIBalollee BEIIECTBO HEOOXOIMMO B COCTaBe
TaOJeTKN AUl TPEeNOTBPAIlEHHs NPIJIUIAHUS B Marpuie TaOneTkun W mTamioB. CMasky
BBIOMPAIOT M3 TAKHUX CKOJB3KUX TBEPAbIX BEILIECTB, KaK TaJbK, CTEApaT MAarHUs W KaJbLIHs,
CTeapHHOBAsI KMCJIOTA ¥ THIPOreHU3UPOBAHHbIE PACTUTEJIbHBIE MACIA.

TabneTku ¢ MPOJIOHTUPOBAHHBIM BICBOOOIKIACHUEM, CONEPIKAIINE BOCKOBBIE MAaTEPHAJIBI,
OOBIYHO TOTOBSIT C MCTIOJIb30BAHHEM CIOCOOOB, M3BECTHBIX B JAHHOH OOJACTU TEXHHKH, TAKHX
KaK CIoCO0 MPsIMOTO CMELIMBAHUS, CIIOCOO OTBEP)KIACHHMS W CIOCOO BOAHOW mucnepcud. B
croco0e OTBEepIKIEHHs JIEKAPCTBEHHOE CPEACTBO CMELIMBAOT € BOCKOBBIM MAaTepHajioM H
3aTBEPIEBAIOT PACIbUICHHEM, JINOO 3aTBEPEBAIOT, MPOCEUBAIOT U 00padaThIBAIOT.

KoMmno3uumu ¢ OTCpOYEHHBIM BBICBOOOKACHHUEM CO3MAOTCS MyTEM IMOKPBITHS TBEPIOH
JIEKapCTBEHHOM (YOPMBI MOJTUMEPHOH TUIEHKOH, KOTOpasi HEPACTBOpUMA B KHUCJION Cpenie JKeIyaKa
Y PacTBOPUMA B HEHTPAIBHOM Cpeaie TOHKOU KUIIKU.

Jlo3upoBaHHBIE JIEKAPCTBEHHbIE (DOPMBI C OTCPOUEHHBIM BBICBOOOXKIEHHUEM MOTYT OBITH
NOJyYEHBbl, HANpUMeEp, IyT€M TOKPBITUS JIEKAPCTBEHHOTO CPENCTBA WM  KOMITO3HIIHHY,
cozeprkalell JIEKapCTBEHHOE CPEACTBO, BBIOPAHHBIM MaTepHajioM MOKPBITHA. JlekapcTBeHHas
KOMIIO3UIUST MOXKET TMPEACTABIATh COOOM, Hampumep, TaOJIeTKy IJIsI BBENCHUS B KarCydy,
TabNETKy [JIs1 MCIIONIb30BAHMSI B Ka4deCTBE BHYTPEHHErO sipa B JIEKapCTBEHHOH Qopme ¢
«TOKPBITBIM ~ SIIPOM» WM  MHOXECTBO IIAPUKOB, YACTUI MM TPaHyl, COAEpKaIlINX
JIEKapCTBEHHOE CPENCTBO, Ul BKIIOYEHUs B TabneTky winm kamcyny. IIpennmodrurenbHbie
Marepuajbl Ul TOKPBITHS BKIIOYAOT OHOpaspyllaeMble, MOCTENIEHHO TUAPOIU3YeMbIe,
IIOCTENIEHHO PAaCTBOPUMBIE B BOAE W/IIM (DEPMEHTAaTHBHO pasjiaraeMble MOJIUMEpPbl U MOTYT
ObITb OOBIMHBIMH "KHIIEYHOPACTBOPUMBIMH" TIOJMMepaMu. KHIIeuHOPacTBOPUMBIE MOJHUMEPHI,
KaK OyZeT MOHSTHO CIeUUaIHCTaM B JAHHOHM O0JaCTU TEXHUKH, CTAHOBSITCS PACTBOPHMBIMH B
cpene ¢ Oonee BbICOKMM pH B HIDKHUX OTAENAX JKETYAOYHO-KULIEYHOTO TPAKTa WM MEIJICHHO
pa3pyLIAlOTCs, KOTAA JIEKapCTBEHHAs! POpMa MPOXOAUT Yepe3 KeMyIOYHO-KUIICUHbIH TPAKT, B TO
BpeMs KaKk pasjiaraemble (PepMEHTaMH MOJUMEPBI pasararoTcsi OaKkTeprualbHbBIMU (pepMEeHTaMH,
NPUCYTCTBYIOIIMMH B HIDKHUX OTJIENAX JKEITyIOYHO-KHIIEYHOTO TPAKTa, B YACTHOCTH, B TOJICTON
kumke. llomxonmsdmme  Mmarepuajbl  TOKPBITHS — AJsl  OCYLIECTBICHHS]  3aMEMJIEHHOTO
BBICBOOOJK/ICHUSI BKJIOYAKOT, 0€3 OrpaHWYeHHl, LEeJUTFOJIO3HbIE TMOJMMEphl, TaKue Kak
TUAP OKCHITP OMMIILIEJITEOJIO3, TUAPOKCUA TUIILEIUTIONO03a, T'HAPOKCUMETIIILEIUTIONO03a,
TUAPOKCHITPOMIJIMETHIILEIUTION03a,  THAPOKCHIIPOMMIMETIIILENIIIONO3bl  alleTar  CYKIMHAT,
TUAPOKCUNIPONIUIMETIIILEIUTIONO3bl  (TaNaT, METWILEIUII003a, OSTWILE/UII0N03a, — alerar
LEJUTFOJIO3bI, aueTarT (Tanar MeJUTFoJIO3bl, AaleTaT TPUMEJUIMTAT LEeJUIFOJIO3bI U HATpus
KapOOKCUMETHIILIEIUTION03a; OJTUMEPBl U COMOJIIMMEPBI AKPHJIOBOH KUCIIOTHI, PEANOYTHTEIBHO
oOpa3oBaHHbIE U3 AaKPWIOBOM KHCJIOTB, METAKPWUJIOBOM  KHCJIOTBI, METHJIAKPHJIATA,

STUJIAKPUJIATA, METHIMETAKpUiIaTa W/WIM STUJIMETAKpUjara U APYTUX METAKPUJIIOBBIX CMOJI,
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KOMMEpUYECKH AOCTYNHBIX 1of ToproBeiM HamMeHoBaHueM EUDRAGIT™ (Rohm Pharma;
Westerstadt, ['epmanmst), B Tom uncine EUDRAGIT™ L30D-55 u L100-55 (pacTBopumblii mipu
pH 5,5 u Beie), EUDRAGIT™ L-100 (pactBopumsrii ipu pH 6,0 u Bbine), EUDRAGIT™ §
(pactBopumslii ipu pH 7,0 u Bble, B pe3yasrate Oosnee BBICOKOH CTENEHU 3TepupHUKaIlUu) U
EUDRAGIT™ NE, RL u RS (HepacTBOpuMBIE B BOIE MOJIUMEPHI, HUMEIOIIHE DPa3JIUIHbIE
CTENIEHN TMPOHHLAEMOCTH M KO3()(PUIMEHTHl pPaCIINPEHHs), BUHWIOBbIE IIOJUMEPBl U
CONOJIMMEPBI, TakKWe Kak IOJMBHHIUIMPPONIMIOH, BHHWJIALETAT, BHHWIALETAT(TAIAT,
COTOJIMMEP BHUHMJIALIETaTa M KPOTOHOBOW KHUCJIOTHI U COMOJMMEDP STUJICHA M BUHHJIALETATA,
(bepMEHTAaTUBHO pasjiaraeMble MOJMMEPBI, TAKUE KaK a30TOJIMMEpbI, IEKTHH, XUTO3aH, aMUJIO3a
U TyapoBasi CMOJa; 3€MH U IIejuiak. Takke MOTYT UCIOJIb30BATHCS KOMOMHALMHM Pa3IHYHBIX
MaTepuaioB TMOKPBITHA. Take MOIyT HCIONb30BaTbCs MHOTOCIOWHBIE TOKPBITHS €
UCTIOJIb30BAHUEM PA3JIMYHBIX MTOJHMMEPOB.

Crnenuamuctsl B JAaHHOH OOJACTH MOTYT JIETKO OIPENeNIUTh NPENNOYTUTENbHBIA BeC
MOKPBITHUS 111 KOHKPETHBIX MaTE€PHaJIOB IMOKPBITHS MyTeM OLIEHKH WHIAMBUAYAJIbHBIX Mpoduiei
BBICBOOOJKZIEHUSI Ul TaONETOK, IMIAPUKOB M TPaHyJ, HPUTOTOBIEHHBIX C Pa3IHYHBIMU
KOJIMYECTBAMH PA3IMYHBIX MAaTEPUAIIOB MOKPHITH. FMIMEHHO coueTaHne MaTepuasos, crocoda u
¢dopMBI TIPUMEHEHHsI IaeT >KEeNaeMble XapaKTEPUCTHKH BbICBOOOKIECHMS, KOTOpPbIE MOXKHO
OTIPEIEJIUTh TOJBKO B KIMHUYECKUX HCCIEAOBAHMUSIX.

KoMmno3nuust 1uii TOKPBITHSL MOXKET BKJIIOYATh OOBIYHBIE JOOABKM, TaKHE Kak
IaCTU(UKATOPBI, MUTMEHTBI, KPACUTEIH, CTAOMIM3UPYIOLINE areHThl, NIUAAHTEI U T. A. OOBIMHO
NPUCYTCTBYET IUIACTU(PUKATOP MAJII YMEHBIIEHUS XPYNKOCTH TIOKPBITHS, M OH OOBIYHO
cocraBisier or npudmsurensHo 10 mace. % mo 50 macc. % HO OTHOLIEHMIO K CyXOil Macce
nonuMepa. Ilpumepbl TUNMYHBIX  IUIACTU(QHUKATOPOB  BKIIKOYAIOT  MOJIMA3THIICHIIMKOID,
NPOTIUJIEHIINKOIb, TPHUALIETUH, auMeTuidranar, AV THI(TANAT, mubyTuidranar,
aubyTuncedanar, TPUS THIILUTPAT, TPHOY THIILUTPAT, TPUITUIIALETHIILUTPAT, KACTOPOBOE MACIIO U
alle TUIMPOBAHHBIE MOHOTIMLIEPHUABL J{J1st cTabuiu3aiy 4acTul B UCTIEPCHU MPEATIOYTHTEIBHO
UCTIOJNIb3YETCS] CTAOMIM3UPYIOIIUI areHT. TUIMHYHBIMI CTAOMITU3UPYIOIIUMH areHTaMU SIBJISTFOTCS
HEMOHOTCHHBIE 3MYJIbraTopbl, TaKWe Kak CJIOXKHbIe 3(upel copbura, momucopdbaTel u
NOJMBUHWJINAPPOHIOH. [ TUIaHTBI PEKOMEHAYIOTCS Ul YMEHbLICHHS S PeKTa MPUIUIIAHUS BO
BpeMsi (POPMHPOBAHHUSI U BBICBIXAHUS TUIEHKH U OOBIYHO COCTABISIIOT MPUOIM3UTENIBHO OT 25
macc. % no 100 macc. % oT Maccel momuMepa B pactBope MokpbITusa. OqHuM U3 3¢ EeKTHBHBIX
DIMAAHTOB SIBIISIETCS TANBK. TakKke MOTYT MCIIOJIb30BATHCS APYTHE IIHMIAHTHI, TAKHE KaK CTeapar
MarHusi 1 MOHOCTeaparbl DIHLepuHa. Takke MOTyT HCHOJIb30BaThCS NUTMEHTHI, TaKHE Kak
auokcun TutaHa. Hebonblime KonmuecTBa MEHOTACUTENs, TAKOro Kak CHIMKOH (Hampumep,
CHMETHUKOH), TAKXXK€ MOTYT ObITh JOOABIEHB! B KOMITO3ULIHIO TTOKPBITHS.

CocTaB KOMITO3UIIMH MOXKET 00ECTIeYNBATh MYJIbCUPYIOIIYIO TOCTaBKY OJHOTO Win Ooee
coenuHeHuil. Iloxg «myabCHPYIOIIMMY» MOAPA3yMEBAETCs, YTO MHOXKECTBO /103 JIEKAPCTBEHHOTO
CpencTBa BBICBOOOXKIAETCSI 4Yepe3 pasHEeCEeHHble MHTepBasbl BpeMeHH. OOBIMHO IpH IMpHeMe
JeKapCTBEHHOW (OpMbI BBICBOOOKAECHHE HAYaJIbHON MJ03bI MPOMCXOOUT IO CYLIECTBY

HEMCIJICHHO, TO €CTb HepBblﬁ KUMITYJIBC» BI:;ICBO60)KI[6HI/I$I JICKAPCTBCHHOIO CpeaCTBa



124

NPOUCXONUT B TEUEHHE MPHUOJU3UTEIBHO ONHOrO 4aca MOcie mpreMa. 3a STHM HavajibHbIM
UMITYJIbCOM CJIEAyeT MepPBbli BPEMEHHOW MHTEpBaJ (BpeMsi 3a[epiKKH), B TEYCHHUE KOTOPOIo U3
JIeKapCTBEHHOW (POPMBI BBICBOOOXKAAETCSI OYEHb MaJIO JIEKAPCTBEHHOI'O CPECTBA WJIM OHO HE
BBICBOOOKIAETCSI COBCEM, TOCTIE Yero BBICBOOOKAAETCS BTOpast 103a. TOUHO Tak ke MOXeT ObITh
paspaboTaH BTOpPOH HHTEpBa] MOYTH Oe3 BBICBOOOXIEHMS JIEKAPCTBEHHOTO CPEACTBA MEXIY
BTOPBIM M TPETbMM  HMIIYJIbCAMH  BBICBOOOXKIEHHUS  JIEKADCTBEHHOTO  CPENCTBA.
ITponoKUTEIbHOCTE BPEMEHHOTO HMHTEpBaJa, MPAKTUYECKH CBOOOIHOTO OT BBICBOOOMKAEHHS
JIEKApPCTBEHHOTO CPENCTBa, OyleT BapbHPOBATbCS B 3aBHCUMOCTH OT JH3aiiHA JIEKAPCTBEHHOM
¢dopmbl, Harpumep, TpoduIIs JTO3UPOBAHUS B pa3a B IeHb, TPOQHIIS TOZUPOBAHUS TPH pasa B
neHb u T. 1. JIust mekapcTBeHHBIX HopM, 00ecreunuBaroX MPOQUIb TO3UPOBKHU /1BA pa3a B JA€Hb,
UHTEpBaJI MOYTH Oe3 BBHICBOOOXKIEHHSI JICKAPCTBEHHOTO CPEACTBA MMEET MPONOJIKUTEIBHOCTD
NPUONU3UTENTHHO OT 3 4acoB A0 14 4acoB MexIy MepBOM U BTOPOU 10301, JJist TIeKapCTBEHHBIX
¢dopm, obecreunBaroiuX MNpoQHIb MO3MPOBAHUS TPU pasa B J€Hb, HWHTEpBaJ MOYTH Oe3
BBICBOOOIK/IEHUSI JIEKAPCTBEHHOTO CPECTBA UMEET MPOAOJKUTENIbHOCTh MPHOIU3UTEIBHO OT 2
4acoB A0 8 4aCOB MEXAY KaKAOU U3 TPeX A03.

B omHOM BapuaHTe BOIUIOLIEHHS NPOQWIb MYJIbCUPYIOLIETO  BBICBOOOKIACHHSI
IOCTHraeTcsi C TOMOIIBI JO3HPOBAaHHBIX (OPM, KOTOpbIe SIBISIOTCS 3aKPBITHIMH U
NPEONOYTUTEIbHO TepPMETHYHBIMU KAlCyJaMH, CONEpKAllMMH 10 MEHbIIeil Mepe JBe
JIEKApCTBEHHbIE «IO3MPOBAHHbIC EIMHHIbI», INe KaXJas NO3MPOBAHHAS €IMHHULIA B Karcyse
o0ecrieunBaeT pa3nUyHBIA TPOPUIL BBICBOOOXKIEHHS JIEKApCTBEHHOro cpeactsa. KoHTpomb
JO3UPOBAHHON €TUHMLBI (€IMHHUL]) C OTCPOUSHHBIM BBICBOOOKIEHHEM OCYIIECTBISIETCS] MyTeM
HAHECEHUS] TMOJHMMEPHOTO TIOKPBITUS C KOHTPOJIUPYEMBIM BBICBOOOKACHHUEM HAa EIUHHULYY
JO3UPOBAHMSI WJIM IyTE€M BKJIIOYEHHS AKTHMBHOIO areHTa B IOJHMEPHYK Marpuly ¢
KOHTPOJIUPYEMBbIM BBICBOOOXKAeHHeM. Kaxas nO3MpOBaHHAs eIUHHMLA MOXKET COAEpKarhb
NPECCOBAaHHYK WK (POpMOBaHHYIO TaOJeTKy, rae Kakaas TabjieTka B Karcylie oOecrednBaeT
pasauYHBI PO UL BHICBOOOKAEHHS JIEKAPCTBEHHOTO cpencTBa. Jlisi 10o3upoBaHHBIX (hopm,
UMUTHPYIOIIUX TPOQUIb NO3UPOBAHUS IBa pa3a B JeHb, NepBas TabjeTka BbICBOOOKIAET
JIEKapCTBEHHOE CPEJICTBO, MO CYIIECTBY, Cpa3y MOCJe MpremMa JiekapCTBEHHOH (opMbl, Toraa Kak
BTOpasi TabneTka BHICBOOOKAAET JIEKAPCTBEHHOE CPEACTBO MPUOIHM3UTEIBHO OT 3 YacOB [0
MeHee 14 wdYacoB mocie mpuema JeKapcTBeHHOW ¢opmbl. st mo3upoBaHHBIX  (opm,
UMUTHPYIOIIUX MPOQHIb AO3UPOBAHUS TPU pa3sa B JeHb, MepBas TableTka BbICBOOOXKIAET
JIEKapCTBEHHOE CPEZICTBO, MO CYILIECTBY, Cpa3y Mocje MpremMa JiekapCTBEHHOH (opMbl, Toraa Kak
BTOpasi TabneTka BHICBOOOXKAAET JIEKAPCTBEHHOE CPEACTBO MPHUONM3UTENIBHO OT 3 YacoB [0
meHee 10 byacoB mocie mpuema JIeKapCTBEHHOH (Gopmbl, a TpeThsi TabjeTka BBICBOOOXKHAET
JIEKaPCTBEHHOE CPENCTBO IO MEHbINEH Mepe OT 5 yacoB 10 mpubIM3UTENpHO 18 yacoB mocne
npueMa JieKapCTBeHHOU (opMbl. Bo3MOXKHO, YTO JiekapcTBeHHasi (opMa BKIFOUaeT Oosee dem
Tpu Tabnetku. OOBIYHO NeKapCcTBEHHAs (popMa He BKIIOHaeT Oojee TpeTbeil TadIeTKH, HO MOTYT
NPUMEHSITHCS JIEKapCTBEHHBIE (POPMBI, Copeprkalire 0ojee Tpex TabIeToK.

ANBTEpHaTUBHO, Kak[aas JO3UPOBAaHHAS €IMHULIA B KarCyjlle MOXET COAepKarb

MHOKCCTBO IIAPUKOB, TpaHyJl WJIH YaCTUl, COACpKAIIUX JICKAPCTBEHHOEC CPEACTBO. Kak



125

U3BECTHO B JAHHOW OONACTH TEXHUKH, (IIAPUKHI», COXEp’KaIlHe JIEKapCTBEHHOE CPEACTBO,
OTHOCATCS K IIApUKaM, HU3TOTOBJIEHHBIM M3 JIEKAPCTBEHHOTO CPEACTBA M ONHOrO WM Oonee
HaronHuTene nim nonumepos. Llapuky, comepkaliie JeKapCTBEHHOE CPENCTBO, MOTYT OBITH
NOJTy4€HBI IyTeM HaHECEHUs JIEKAPCTBEHHOI'O CPENCTBA HAa MHEPTHYIO MOAJIOKKY, HAaIpUMep, Ha
WHEepPTHbIE CaXapHble INAPUKH, TIOKPBITbIE TMPErnaparoM, MJIM TyTeM CO3JMaHUs «sapay,
ConepyKallero Kak JIEKAPCTBEHHOE CPEACTBO, TAK M OAMH WM Oojee Hamonuurened. Takoke
U3BECTHO, YTO COZEpXKAIlhe JIEKAPCTBEHHOE CPEINCTBO «TPAaHYNbD» U «YaCTHUIIBD» COHEpKaT
YaCTHIBI JIEKAPCTBEHHOTO CPEICTBA, KOTOPbIE MOTYT BKJIIOYATh WMJIM HE BKJIKOYATh OOUH WU
OoJnee MOMOHUTEIBHBIX HAMOJHUTEICH HIIH MOJUMEPOB. B oTMune OT mapukoB, COmepIKaIinux
JIEKapCTBO, TPAHYJIbI U YACTHLIBI HE CONEPIKAT MHEPTHOrO HOCUTeENs. I paHysibl 0OBIMHO comepKar
YaCTHULIbI JIEKAPCTBEHHOTO CPeNCTBa U TpeOyroT nanpHemel oopadorku. Kak npaBuiio, 4acTHIIbI
MEHbIIIe, YeM PAHYJIbI, U HE MONBEPTaIOTCS AalbHelel o0padoTke. XOTs MAPUKHU, TPAHYIBI U
YaCTHIBI MOTYT OBITh BKJIFOYEHBI B COCTaB JJIsi 0OeCneyeHnss HEMEIJIEHHOTO BbICBOOOIKICHUS,
IIAPUKH U TPAHYJIBI OOBIYHO MCTIONB3YIOTCS ISl 00€CTIeUeHHsI 3aMEIJIEHHOTO BBICBOOOYKIEHHS.

B onHOM BapuaHTe BOIUIOIIEHHS COENWHEHHE BKJIIOYEHO B COCTAB JUJISI MECTHOTO
npumenenus. [lonxonsimue NekapcTBeHHble (OPMBI IS MECTHOTO MPUMEHEHHsI BKIIIOYAIOT
JOCBOHBI, KpeMbl, Ma3u U renu. «lemp» mpeacraBiser COOOH TOJIYTBEPAYIO CHCTEMY,
COZIEpIKAINYIO AMCIIEPCHIO IEHCTBYIOMIETO BEIIECTBA, TO €CTh COSAMHEHUS, B JKUIKOM HOCHUTEE,
KOTOPBII CTAHOBHUTCS MOJNYTBEPABIM O] ACHCTBUEM 3aryCTHTENSI HITH MOJIMMEPHOTO MaTepuaia,
PACTBOPEHHOIO WJIM CYCHEHIUPOBAHHOTO B JKMAKOM Hocurese. JKUIKOCTh MOXET BKJFOYaTh
TUMO(UIbHBIA KOMIIOHEHT, BOXHBIH KOMIIOHEHT wmin 06a. Hekoropbie 3MynbCHU MOTYT OBIThH
reJsIMA HJIM MHBIM OOpa3oM BKJIKOYaTh TeJieBblli KOMMOHEHT. OAHAKO HEKOTOpble Telu He
ABJSIFOTCSL  OMYJBCUSIMM, TIOCKOJIBKY OHHM HE COmep:kaT TIOMOT€HHM3MPOBAHHOH CcMecH
HECMEIINBAOLINXCS] KOMITOHEHTOB.

Cnoco0bl MPHUrOTOBNIEHUS JIOCHOHOB, KPEMOB, Mas3eld M Tejell XOpOIIO H3BECTHHI B
JaHHOW 00JIACTU TEXHUKH.

Kom0OunupoBanHbie Tepanuu

CoenuHeHue, OMUCAHHOE B HACTOSIIEM JOKYMEHTE, MOKHO BBOOUTb COBMECTHO C
OPYTUMU aKTUBHBIMH COENMHEHUSMU. OTH COEAUHEHHs BKJIIOYAIOT, Oe3 OrpaHuvYeHui,
AHAJBI€TUKY,  MPOTHBOBOCIAJIUTENbHBIE  IPEnaparbl,  >KAPOMOHIDKAIOIINE  CPEICTBa,
AHTHIIETIPECCAHTBI, MPOTHUBOSMUJIENTHYECKHE CPEACTBA, AHTUTHCTAMHHHBIE TMPEraparsbl,
npernaparbl MPOTHUB MHIPEHH, AHTUMYCKAPUHOBBIE CPEACTBA, AHKCHUOJHUTHKH, CEIaTUBHBIC
CpencTsa, CHOTBODHBIE, AHTHUIICUXOTUYECKHE CpencTsa, OpPOHXOIUIIATATOPHI,
NPOTHBOACTMATUYECKHE TPErnaparbl, CEPAEYHO-COCYIUCTBIE Ipenaparbl, KOPTHKOCTEPOUIBI,
NOTIAMUHEPTUKH,  DJIEKTPOJHTHI,  JKEIyIOYHO-KUIIEUHbIE  Tperaparbl, MHOPEIaKCAHTHI,
MUTATEJIbHbIC BEIIECTBA, BHUTAMHHBI, MMAaPACHMIIATOMUMETHKH, CTUMYJSTOPBI, AaHOPEKTHKH,
AHTHHAPOJIENITUK! W AHTUBHPYCHBIE areHThl. B KOHKPETHOM BapHWaHTE BOILIOLICHHUS
NPOTUBOBHUPYCHBIN areHT MpencTaBiseT cOO0H MPOTUBOBHPYCHOE COCAMHEHNE, HE HALEJIEHHOE
Ha [ITHC. «AnplOHKTUBHOE BBEIEHHE», KaK HCIIONB3YETCS B HACTOSINEM JOKYMEHTE, O3HAYaeT,

YTO COEAMHEHHE MOXET OBbITh BBEIEHO B TOH JK€ JIEKAPCTBEHHOHW (opMe WM B OTHEIbHBIX
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JIEKapCTBeHHBIX (OpMax C OAHUM WM OoJjiee IPYruX aKTUBHBIX areHTOB. [ HeMeIIeHHOro
BBICBOOOYK/I€HUS, KOHTPOJIHPYEMOTO BHICBOOOXKACHNS WJIM UX KOMOMHAIMN B COCTAB MOXKET(T'YT)
OBITh BKJTFOUEH(bI) TOMOJIHUTENIbHBIN(e) areHT(bl).

KoHKpeTHble TpUMEpbl COENUHEHWI, KOTOpble MOKHO BBOOUTH BMECTE C OSTHUMH
COEAMHEHUSIMH, BKIIIOYAIOT, 0e3 OrpaHHuUEHHi, alekio(peHak, aneTaMHHO(PEH, aJOMEKCEeTHH,
AJIMOTPUNTAH, AaJIpa3ojiaM, aMaHTAIMH, AMUWHOHUJ, AMHHOLMKJIONPOIAH, AMHUTPHIITHIINH,
AMOJIOAINIINH, AaMOKCalHH, aM(peTaMuH, AapUIPHUIA30J, ACHHPHH, AaTOMOKCETHH, a3aceTpOH,
azaranuH, OekyiomMera3oH, OeHakTu3uH, OeHokcanpoden, Oepmomnpoden, OerameTasoH,
ounmpanuH, OpoMokpunTuH, Oymeconun, OynpeHopduH, OympornuoH, OycnupoH, OyTopdaHo,
OyruntunuH,  KodewH,  kapOamaseTwH,  KapOuWmoma,  KapUCONMPOAOJ,  LEJIEKOKCHO,
XJIOPAUA3ETIOKCH/T, XJIOPIIPOMA3HH, XOJIMH CAJHLIMIIAT, [IUTATIONPaM, KIOMUIIPAMUH, KJIOHA3EMaM,
KJIOHMAWMH, KJIOHMUTAa3€H, KJIopasenar, KJIOTHa3enaM, KJIOKCas30jaM, KJIO3aluH, KOAEHH,
KOPTHKOCTEPOH, KOPTH3OH, LHMKJIOOSH3ANMpPUH, LUMPOreNnTaauH, NEeMEKCUNTHINH, Ae3UIPAMUH,
ne3oMopduH, IEKCaMeTa30H, AeKcaHaOuous, nekcTpoamderaMuH Cynb(dar, IEeKCTPOMOpaMHUI,
IeKCTponponokcudeH, Ne30UuH, nuasenam, MTUOeH3eNHH, NUKJIOpEHaK HaTpui, audiayHuca,
OWTHOPOKOIACHH,  JWUTHAPOIPrOTAMHUH,  AWTHAPOMOP(HH, JAMMETAKPHH, AUBAJIIPOKCEKC,
AM3aTPUNTAH, [OJNA3€TPOH, JOHENe3Ws, JOTHEeNWH, IOKCEeNHH, IYJOKCETHH, 3PrOTaMHH,
SCIUTAIIONPAM, 3CTA30JIaM, 3TOCYKCHMHA, 3TOAONAK, (peMOKceTHH, (eHamaTsl, (peHompodew,
benranmn, ¢Qaynuazemam, ¢Qayokcerns, Quydenasun, Quypasenam, aypobunpoden,
¢nyrazonam, guyBokcamuH, pposarpunTal, rabaneHTHH, rajJJaHTAMUH, TEMUPOH, THHKO Omioba,
IPAHUCETPOH, TaJONEPHAON, TyHep3uH A, THAPOKOAOH, THUAPOKOPTH30H, T'UAPOMOP(OH,
TUAPOKCU3HMH, MOYNpodeH, MMUIPAMHH, WHIUIUIOH, WHAOMETALWH, WHAONPO(EH, WIpUHIOIN,
UICATIMPOH, KETaCEePUH, KETOMPOQEH, KeTOPOIaK, JIECOMUTPOH, JIEBOZOIA, JINMA3a, Jo(ernpaMus,
JopasenaM, JIOKCAllWH, MAaINpOTWINH, MAa3sHHAON, Me(EeHAMUHOBAas KHUCJIOTA, MEJATOHUH,
MEJIMTPALeH, MEMaHTHUH, MeNepHANH, MernpoOamar, Me3aJaMUH, MeTalpaMHH, METaKCaJOH,
METaJIoH, MeTaM(peTaMuH, MeTOKapOaMos, MEeTHIAONa, MeTWI(QeHHIaT, METUJICAJHUIIUIIAT,
Metuicepruz  (€),MeTOKJIONpaMu, MHAHCEpUH, MHUDENPUCTOH, MUJTHALMIIPAH, MHHAMPHH,
MHpTa3auH, MOKIoOeMun, MomaduHUI (aHTHHAPKOJENTHYECKOE CPENCTBO), MOJHMHIOH,
MopduH, rugpoxiopua MopprHa, HaOyMETOH, HAIOJION, HAPOKCEH, HApaTPUIITaH, He(ha3omoH,
HEeHpPOHTHH, HOMHU(EH3HH, HOPTPUITHIINH, OJaH3AIMH, OJICAJIa3HH, OHIAHCETPOH, OMHUIIPAMOJI,
opdenanpuH, okcadio3aH, OKCampasuH, OKCa3ernaM, OKCUTPHUITAH, OKCHKOIOH, OKCUMOP(OH,
MaHKpeJHnasa, MapeKOKCHO, MapOKCEeTHH, MEeMOJHH, MEHTA30LUH, TMencuH, nepQeHasuH,
¢denauernn, ¢eHmumerpasuH, ¢peHmerpasus, ¢GeHmnOyTa3oH, ¢GeHuTouH, (ocdaruauicepuH,
NMMO3HI, MUPJIUHAON, MUPOKCHKAM, MU30THU(EH, MHU30THIIMH, MPAMHUIEKCON, MPEIHU30JIOH,
NPEIHU30H, MperadaliuH, MPOMaHOJION, MPOMU3ENHH, MPONOKCU(EH, MPOTPUNTIINH, KBa3ernam,
XUHYTIIPAMUH, peOOKCUTHH, PE3epruH, PUCIIEPHUIIOH, PUTAHCEPUH, PUBACTHUTMEH, PU3ATPHUIITAH,
podekokcud, pPOMUHUPON, POTHIOTHH, CallbCajiaT, CepTpanH, CUOyTpaMuH, CriaeHadm,
cynbacanasuH, CyIMHIAK, CYMarpUNTaH, TAaKPHH, TeMas3ernaMm, TeTpaOeHO3MH, THa3U/b]
THOPHUAA3UH, THOTHKCEH, THANPHUI, THA3HIUPOH, TU3AHUIWH, TO(EHALMH, TOJIMETHH,

TOJIOKCATOH, TOMHPAMAT, TPAMaAO0J, TPA30JOH, TPHA30JIaM, TPUPTOPIEpa3HH, TPUMETOOEH3aMuU,
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TPUMHUIIPAIIMUH, TPOMHCETPOH, BaJbIEKOKCHO, BaJbNpOeBas KHUCIOTAa, BeHJA(PaKCHH,
BWJIOKCA3WH, BUTAMHMH E, 3UMeNIuH, 3UnpasuoH, 30JMHUTPHUIITAH, 30JMUAEM, 30MUKIOH U HX
W30MEpBI, COJIH, 1 KOMOUHALIHH.

B ompeneneHHpIX BapuaHTaX BOIUIOLIEHMsS WJIIIOCTPAaTUBHbIE COEAMHEHUS |
dapmaneBTuueckue  KOMIIO3UILMM  MOXHO  BBOAMTH B  KOMOMHAaUMM C  JApyruM(m)
NPOTHBOBUPYCHBIM(M) areHToM(aMu), TAKUM Kak abakaBup, alMKIOBUD, ane(oBHp, aMaHTAIVH,
aMITpeHaBHp, aMIUIUTeH, apOnI0y, aTa3aHaBup, arpuiuia, bananupasup, BCX4430, Gouenpesup,
nooBUp, KOMOWBHP, IaKJIaTaCBUP, MAAapyHABUp, AacaOyBUp, MAENABUPAMH, IHIAHO3UH,
JOKO3aHOJ, 3IOKCYAWH, 3(aBUPEHL, SMTPULUTAONH, SHPYBUPTUA, SHTEKABHP, (HaMIMKIOBHP,
¢asunmpasup, pomuBupceH, Gozammpenasup, pockapuert, pochoner, ranumkiosup, GS-5734,
ubanuTabuH, UMYHOBHUpP, WIOKCYPUAMH, UMUKBUMOJA, WHAMHABUD, WHO3WMH, UHTEP(EpoH TuUma
I, uarepdepon tuna II, uarepdepon tuna I, namMuByAHH, JTEAUITACBUD, JOMUHABHD, JJOBUPHI,
MapaBHPOK, MOPOKCHUAWH, METHCAa30H, HenduHaBup, HeBupanuH, Hekcasup, NITDOOS,
OMOWCTaBUp, O3€IBTAMHUBHP, MapUTANpeBHp, IMOTUHTepdepoH anbda-2a, NEHIUKIOBUP,
NepaMHUBHpP, IUIEKOHApWJ, TMONO(PHIUIOTOKCHH, palTerpaBup, pUOABUPHH, PEMaHTAIUH,
pPUTOHABUp, TMHUPAMUAMH, CAaKBUHABHP, CHUMETNPEBHp, copocOyBHp, CTaBYIWH, TEJANpPEBHP,
TeNnbOUBYANH, TeHOGOBHpP, TeHO(OBUp au3ompokcwi, TeHodoBup DKcaTUIEKC, THUIIPAHABUD,
Tpu(AypUauH, TPHU3MBHP, TPOMAHTAAWH, TPYBaAa, BAJALMKIOBUD, BAJTAHIUKIIOBHUD,
BUKPHUBHPOK, BUAAapaOWH, BHPAMHMIWH, 3aJbIUTA0MH, 3aHAMHBHP WM 3HIOBYIMH U HX
KOMOMHALHH.

B ompeneneHHpIXx BapHaHTaX BOIUIOLIEHMsS WIIIOCTPAaTUBHbIE COEOMHEHUS |
(dapmarneBTHUECKHE KOMITO3ULNH, PACKPBIBAEMbIE 371€Ch, MOT'YT OBITh BBEJIEHBI B KOMOMHALINHU C
MOOBIM U3 COEANHEHUH, PACKPBITHIX B!

WO02003090690A2, WO2003090690A3, WO2003090691A2, WO2003090691A3,
WO02004005286A2, WO02004005286A3, W02004006843A2, WO02004006843A3,
WO02004031224A2, WO02004031224A3, WO2004035576A2, WO02004035576A3,
WO02004035577A2, WO02004035577A3, WO02004050613A2, WO02004050613A3,
WO02004064845A1, WO02004064846A1, WO2004096286A2, WO02004096286A3,
WO02004096287A2, WO02004096287A3, WO2004096818A2, WO02004096818A3,
WO02004100960A2, WO02005002626A2, WO2005002626A3, WO02005012324A2,
WO02005012324A3, WO02005028478A1, WO2005039552A2, WO02005039552A3,
WO02005042772A1, WO02005042773A1, WO0O2005047898A2, WO02005047898A3,
WO02005063744A2, WO02005063744A3, WO2005063751A1, WO02005064008A1,
WO02005064008A9, WO02005066189A1, WO02005070901A2, WO02005070901A3,
WO02005072748A1, WO2005117904A2, WO02005117904A3, WO02006015261A2,
WO02006015261A3, WO02006017044A2, WO02006017044A3, WO02006020276A2,
WO02006020276A3, WO02006033703A1, WO02006047661A2, WO02006047661A3,
WO02006069193A2, WO2006069193A3, WO2006091905A1, WO2006110157A2,
WO02006110157A3, WO2006110157A09, WO02006125048A2, WO02006125048A3,
WO02007009109A2, WO02007009109A3, WO02007011658A1, WO02007014174A2,
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WO02007014174A3, WO02007014352A2, WO02007014352A3, WO2007079260A1,
W0O2007079260A09, WO2007126812A2, WO02007126812A3, WO2008003149A2,
WO2008003149A3, WO2008005519A2, WO02008005542A3, WO2008005555A1,
WO2008009077A2, WO2008009077A3, WO0O2008009079A2, WO2008009079A3,
WO2008011116A2, WO2008011116A3, WO02008013834A1, WO02008016522A2,
WO02008077650A1, WO02008077651A1, WO2008103949A1, WO02008133669A2,
WO02009005674A3, WO02009005676A2, WO2009005677A3, WO02009005687A1,
WO2009005693A1, WO2009006199A1, WO0O2009009001A9, WO2009088719A1,
WO2009132123A1, WO2009132135A1, WO2010011959A1, WO2010075127A1,
WO2010093608A1, WO2010132601A1, WO2010151488A1, WO2011005842A1,
WO2011031965A1, WO201103 5231A1, WO2011088303A1, WO2011088345A1,
WO2011143106A1, WO2011146817A1, WO2011156610A2, WO2011156610A3,
WO02012003497A1, WO2012003498A1, WO02012037038A1, WO2012039787A1,
WO2012068234A3, WO2012068535A1, WO2012088153A1, WO2012088156A1,
WO02012138670A1, WO02012142523A2, WO2012151165A1, WO2013006721  Al,
WO2013010112A1, WO2013025788A1, WO02013066748A1, WO2013075029A1,
WO2013090929A1, WO2013096512A1, WO2013103738A1, WO2013106732A1,
WO2013116730A1, WO2013138236A1, WO02013173488A1, WO2013173492A1,
WO2013185103A1, WO2014008285A1, WO02014070939A1, WO02014074620A1,
WO2014110296A1, WO2014110297A1, WO2008005519A3, WO2008005542A2,
WO2008009076A2, WO2008009076A3, WO0O2008009078A2, WO2008009078A3,
WO2008010921A2, WO2008010921A3, WO2008011117A2, WO2008011117A3,
WO2008016522A3, WO2008077649A1, W02008100447A2, WO2008100447A3,
WO2008133669A3, WO02009005674A2, WO2009005676A3, WO02009005677A2,
WO02009005690A2, WO02009005690A3, WO2009006203A1, WO02009009001A1,
WO2009105513A2, WO2009105513A3, WO2010002998A1, WO2010005986A1,
WO2010077613A1, WO2010080389A1, WO02010151472A1, WO2010151487A1,
WO2011011303A1, WO2011031669A1, WO2011049825A1, WO2011079016A1,
WO2011106445A1, WO2011143105A1, WO2011150288A1, WO2011156416A1,
WO2011156757A1, WO2011163518A1, WO02012012465A1, WO02012012776A1,
WO2012039791A1, WO2012068234A2, WO02012078915A1, WO2012087596A1,
WO2012088178A1, WO2012138669A1, WO02012142523 A3, WO02012145728A1,
WO2013006722A1, WO2013006738A1, WO02013040492A2, WO02013040492A3,
WO2013082003A1, WO2013090840A1, WO2013096681A1, WO2013103724A1,
WO2013115916A1, WO2013116720A1, WO2013158776A1, WO2013159064A1,
WO2013185090A1, WO2013185093A1, WO02014028343A1, WO2014055618A1,
WO2014100323A1, WO2014100500A1, , WO2014110298A1,
WO02014134566A2,W02014134566A3, WO02014145095A1, WO2015023893A1,
WO2015069939A1, WO2015084741A2, WO02015084741A3, WO2015099989A1,
WO2015100144A1, WO2015108780A1, WO2015120057A1, WO2015130964A1,
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WO2015130966A1, WO2015179448A1, WO2015191526A2, WO2015191526A3,
WO2015191726A1, WO2015191743A1, WO2015191745A1, WO2015191752A1,
WO2015191754A2, WO2015191754A3, WO2015196137A1, WO02016007765A1,
WO0O2016018697A1, WO02016028866A1, WO02016033243A1, WO02016033243A09,
WO02016036759A1, WO02016096116A1, WO2016096116A1, WO2016105532A1,
WO02016105534A1, WO02016105564A1, WO2016106237A1, WO02016141092A1,
WO02016161382A1, WO02016168349A1, WO2016186967A1, WO02016205141A1,
WO2017004012A1, WO02017004244A1, WO02017035230A1, WO2017048727A1,
WO2017049060A1, WO2017059120A1, WO02017059224A2, WO02017059224A3,
WO02017083304A1, WO2017106346A2, WO02017106346A3, WO2017106556A1,
WO2017184668A1, WO2017184670A2, WO02017184670A3, WO02017205078A1,
WO2017205115A1, WO02017223268A1, WOO9015065A1, WO9209705A1, WOO9307157A1,
WO9310820A1, WO09403467A2, WO9403467A3, WO09424144A2, WQ09424144A3,
WO9507919A1, WO9507920A1, WO9626933A1, WO9817647A1.

B wmumrocTpartuBHBIX  BapHaHTax BOIUIOUIEHWS WJUIIOCTPATUBHBIE COEAMHEHUS U

(I)apMaLIeBTI/ILIeCKI/Ie KOMIIO3UIIUHU MOXHO Ha3Ha4arb B KOM6I/IHaLII/II/I C MpOU3BOAHBIMU

COCANHCHHUAMU u (I)apMaLIeBTI/ILIeCKI/IMI/I KOMITIO3UIIMAMU u ux poJICKapCTBaMu1
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B wmamrocTpaTUBHBIX BapHUaHTaX BOILJIOICHUA HO OH H NDpOU3BOAHBIMU
2

2

MOXHO Ha3HaydaTb B KOM6I/IHaLII/II/I U IPOU3BOAHBIMU MU HX

NpOoJIeKapCTBaMHU
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Ha3Ha4YaTb B KOM6I/IHaI_[I/II/I U TMPOU3BOAHBIMH U HX
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MNPUMEPHI

Crenyromue mpuMepbl MPENCTaBIEHbl HIDKE IS WIITFOCTPAIMKA KOMIO3ULIUH, CrIocoO0B
U PE3yJbTaTOB B COOTBETCTBHU C OMHMCAHHBIM 00BEKTOM M300peTeHus. [IpuBeneHHble mpruMepbl
HE TperHa3Ha4deHbl JJII OXBaTa BCEX AaCIeKTOB pPaccMaTpHBAaeMOro OObEeKTa H300peTeHus,
ONHCAHHOTO B JaHHOM JIOKYMEHTE, a MpeAHa3HauYeHbl CKOpee MAJsl WJUIFOCTPALUU TUIHYHBIX
crioco0OB, KOMIIO3MLMI M pe3ynsratoB. lIpuBeneHHble NMpUMepbl HE MpPEAHA3HAYEHBI IS
VCKJTFOUEHH S SKBHBAJICHTOB Y BAPHAHTOB HACTOSIIETO N300PETeHNs, TIOHATHBIX CIEIUAINCTaM B
TaHHOM OOJNIACTH TEXHUKH.

ABTOpBI HACTOSIIETO U300PETEHHUS CTAPANTUCH 00ECIIEYUTh TOUHOCTh B OTHOLICHUHU YUCET
(HanpuMep, KOJMUYECTB, TEMIIEPATYPbI M TaK Aajiee), HO ISl HUX CJIEAYeT YYUThIBATH HEKOTOPbIE
NOTPEIHOCTA U OTKJIOHEeHUs. Eciin He yKa3aHO WHOE, YaCTH BBIPAKEHBI B MACCOBBIX YACTSIX.
CymecTByeT MHOXECTBO BApHAHTOB W KOMOMHALMH pEaKLMOHHBIX YCJIOBUH, Hampumep,
KOHLICHTPAIUl KOMIIOHEHTOB, TEMIIEPaTyp, AABICHHH W APYIHX PEAKIHOHHBIX IHANA30HOB H
YCJIOBHI, KOTOPBIE MOKHO HCIIONB30BaTh Ui ONTHMHU3ALMH YHUCTOTHI MPONYKTa U BBIXOAA,
NOJTy4aeMOr0 B ONMHCAHHOM mpouecce. sl ONTUMH3aliM TaKUX TEXHOJOTHYECKUX YCIIOBHIM
HEOOXOIMMBI JIUIIb 11eJIeCO00pa3HbIe  CTAaHAPTHBIE SKCIIEPUMEHTHI.

Bce xumpueckue peakuuu MPOBOAMIIM B BBICYIIEHHOW B NEYHM CTEKJSIHHOH TOCyne B
arMocdepe a3oTa, €CIM HE YKa3aHO HMHOE. XHMHYECKHEe PEaKTHUBbI M PACTBOPHUTEIH ObLIH
YUCTBIMU JUUIsI QHAJIN3a, U UX NPHOOpeTany y KOMMepUYeCcKHx MocTaBIIukoB (0ObraHo Aldrich,
Fisher, Acros, Carbosynth Limited m Oakwood Chemical) u wucnonp3oBaim B COCTOSIHUU
3aBOZICKOM MOCTaBKH, €ClU He yka3zaHo uHoe. B wactHoctu, EIDD-1910, EIDD-1993 u EIDD-
2003 npuoOperann y kommnanuu Carbosynth Limited. PacTtBopurenu, ncnonbp3oBaHHBIE AJIS
peakuuii (terparuapodypaH, METaHOJ, ALETOHUTPWJ, IUXJOPMETaH, TOJYOJd, HHPUIMH,
mumetmndopmamun) Obutn Oe3BomHbIMU Ha >99,9% BO BCcex ciydasix. 3aBeplIEHHE BCeX
peaKLy OTCJIKUBAIN C TOMOILIBIO TOHKOCHOHHONH Xpomarorpaduu (TCX), ecnu He ykazaHO
uHoe. Anann3 TCX mpoBomuiu Ha CUITMKaresie, UCTIONb3ys ocBelienne Y@ nammoi (254 Hwm),
win okpammuBanne KMnQOs u HarpeBanue. KomoHOUHYHO (dli-xpoMarorpadpuio MpOBOIUIH
BPYUHYIO ¢ Hcronb3oBanueM cuimkarens RediSep Rr pasmepom 40-60 mxm (pa3smep vactui 60
A), xoropeiii mpuobperamu y xommanuu Teledyne Isco, B KauecTBe HEMONBIKHON (asbl.
ABTOMaTH3UPOBAHHYIO T'PAIUEHTHYIO KOJOHOYHYIO (puam-xpomarorpaduio NPOBONMIM HA
cucteme Teledyne Isco CombiFlash Companion; HopmanbHO-pa30oBOe paszneneHue
OCYIIECTBJISIM C TIOMOLIBIO MPEABAPUTENbHO yrakoBaHHoro cuirkaress RediSep Rr B kauectse
HEeTOABIKHON (a3, a oOpameHHO-(a30BOe pas3fesieHue OCYIUIECTBSUIA C  TOMOIIBIO
NpeIBapUTENbHO yrakoBaHHOHN HenoxemkHON (a3er RediSep Rr Cig High Performance Gold.
Ouunctky Tpudocdara nmpoBOIWIM C MOMOIIBID HOHOOOMEHHOH Xpomartorpaduu, HCIOIb3Ys
DEAE (amstunamunostiin) Sephadex A-25 B kauecTBe HENMOABIIKHOW (pa3bl M BOTHBINA PacTBOP
TEAB (OukapOoHaT TpUITHIIAMMOHHUS ) B KaU€CTBE IMOIBUKHOMN (a3bl.

Cnextpel '"H SAMP 3anuchiaiu Ha npubope Varian mpu 400 MI'n u obpabaTbiBaiyu B
nporpaMMHOM obOecrniedernn MestReNova Bepcun 9.0.1. Xumudeckue CIBUTH H3MEPSUIH

OTHOCUTENIbBHO cooTBeTcTByromero nuka pacrsopuresns: CDCl; (6 7,27), IMCO-ds (6 2,50),
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CDsOD (6 3,31), DO (6 4,79). Ucnonb3oBaiu ClEOyIOMNUE COKPAINEHUsS IJIsI OMUCAHUS
CBSI3bIBAHUS. C=CHHIVIET, JI=AyONeT, T=TpPUIUIET, K=KBapTET, N=MEHTET, M=MYJIbTHUILIET,
m=mupokuii. Cnektpel “C SIMP szanuceiBanu Ha npubope Varian mpu 100 MI'm c
XUMHUYECKUMH CIABUTAMH OTHOCHUTEJIbHO COOTBeTCcTByroliero muka pacteoputens: CDCl; (8
77,0), AIMCO-ds (& 39,5), CD30D (6 49,0). Cnektpsl 'F 3anuceisany Ha npubope Varian npu
376 MI'L, a criekTpsl °'P 3anuceiBanu Ha npubope Varian npu 162 MI'u. XuMudeckue CABUTHU
nns crnektpos '°F, cnextpos *'P u cnektpos *C (Tonbko B D20) kanubposanu ¢ MOMOLIBIO
nporpamMmHoro obecredennsi MestReNova, UCHOb3yss (YHKIHIO STaJOHHOTO o0pasua, o
cooTseTcTBytomeMy criektpy 'H SIMP B ToM e pacTBOpHTENE.

CraHnmapTHYIO OKHIKOCTHYHO —xpomarorpaduio (HM3KOro paspemenus) / Macc-
cniekTpoMerputro nposoawiu Ha npudope Agilent 1200 cepun LC (matunk Y@ nornomeHus npu
254 um), ucnons3ys koioHKy Zorbax Eclipse XDB Cig 4,6xX50 MM, 3,5 MKM, 3JIFOUPYsT CMECBEO
MeOH/Bona (obbraHO HM30Kparudeckas 95/5) m xkBaapymnonpHbId npudop mmst XKXMC Agilent
6120. Macc-CneKTpOMETPHUIO BBICOKOTO Pa3pelieHus] NPOBOAUIIA B MACC-CIEKTPOMETPUYECKOM
LeHTpe yHHuBepcurera OMopu Ha npudope Thermo LTQ-FTMS, ucnonb3ys XUMHUYECKYIO
noHmzamo npu armocheprom naBinerun (XMAJ]) winm HOHU3ALMIO 3JIEKTPOPACIBLICHHEM
(U3P).

Hpumep 1: Cunre3 N4-rugpoxcuuuTuauHa waa  1-(3,4-guruapoxcu-5S-
(ruapoxcumerunJ)rerparuapodypan-2-ui)-4-(ruapokcuaMuHo)nupumuann-2-ona  (EIDD-
1931)

3ammTy ypUAMHA TIOCPEACTBOM MNEPCHIIMIMPOBAHUS OCYIIECTBISUIM aKTHUBaLMed 4-
TMIOJIOXKEHUST HYKJIEOOCHOBAHMS CTEPUUECKH 3aTPYIHEHHOUW apuiICyIb(pOHIIIBHON Tpynmou (cm.
¢ur. 1). 3amerneHne yka3aHHOM IpyInnbl THMAPOKCHIAMHHOM obecrieunBaeT BHeapeHue N-4-
T'UAPOKCHWIBHOTO (pparmenta. IlonHoe CHsATHE 3aIIUTBI C HCHOJNB30BAHMEM JIIOOOro W3
MHO)KECTBA JOCTYIHBIX HCTOYHUKOB (PTOpUAA MPUBOAUT K 00pa30BaHUIO TPeOyeMOro MpOAyKTa.

Vka3zaHHO€ COEIMHEHHE MOXeT OBITh TONYYeHO B OIHY CTAaguI0 W3 LUTHAMHA
NIOCPEICTBOM HArpeBaHUs B PaCTBOpE TMAPOKCUIAMUHA ¢ oTperynupoBanHbiM pH. Hecmorpst Ha
TO, YTO TaKOH cmoco® Kopode, OH OObIMHO maeT Oojiee HU3KHMN BBIXON M TpeOyeT OYHCTKH
oOpareHHO-(a30BOH KOJIOHOYHOU (pi3m-xpomarorpadueid, 4To OrpaHHYUBAET €ro MPUMEHEHUE
IS TIOJIYYEHUS] MEHBIIETO KOJIMYEeCTBA POAYKTA.

Hwxe npencraieH Apyroi CHHTETUYECKHA crioco0.

1. DIPEA, 4-DMAF
=0 oH JOH
o o HN™ HM
S0
NH B M
fj}:o vy l »J%O iPr iFr f’i‘\o EtyM-3HF ﬁ;\\ﬂ
HO— o N HOMAP — TBSG— oM . TBSO— M an- HO
HKHOB30M 2. HOMHZ-HECI, DIFEA Tra
HOH TEEZ OTBES TBE TES OHOH
51 52 EIDD-1031

B 3-ropnyro kxonly oOveMoM 2 JI, OCHAIIEHHYIO) BEPXHEMPHUBONHON MEINAJIKOH |
OTBEPCTHEM Il TIONAYu a30Ta, 3arpykanu ypunuH (25 1, 102 mmonp) u 1 n puxnopmeraHa.

ITonyuennsrit pactop oxyaxnainu g0 0 °C u nocnenosarenbHo pobasmsuin 4-DMAP (1,251 1,
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10,24 mmone) 1 mmuznason (27,9 r, 409 mmons). B Teuenne 10 munyt nodasmsuiu TBSCI (61,7 1,
409 MMOJTb) U HarpeBaJH MOJYYEHHYIO CMECh 10 KOMHATHON TeMIIEpaTypbl, U nepemernnsany 18
gacoB. K peakunonnoit cmecu pobasmsimu Boxy (300 mu) M mepeMernnBaid MPU KOMHATHON
TEMIepaType B TEYEHHWE 2 4YacOB, PA3[eNsIM CJIOM U OKCTParupoBaid BOAHBIN  CJIOH
JOTIOJTHUTENBHBIM ~ KOJTMYECTBOM  AuxjopMeraHa. OObenuHEHHble OpraHUYEeCKHe  CJIOU
IPOMBIBAJIN HACBILEHHBIM COJIEBBIM pacTBopoM (1 x 300 mu), cymmian Hax Cynb(paToM HaTpwHs,
¢uaETpOBANIM M KOHLEHTPUPOBAJIM NPU TOHIKEHHOM JaBI€HHM C TMOJydeHueM 75 T
NPO3Pa4HOro OECIIBETHOTO MACJSIHUCTOrO BemecTBa. [locie ouuctku ¢umin-xpomarorpadpueit
(rpamuent or 5 mo 20% EtOAc B rekcanax) monydanu S1 (45 1, 75%) B Buae NMpoO3pavyHOro
OeCLIBETHOrO MACJITHHCTOTO BEINeCcTBAa, KOTOPOe 3aTBEpAeBaNo MPU BbICHIXaHHM in vacuo: 'H
SAMP (400 MI'y, CDCI3) & 8,09 (¢, 1H), 8,02 (n, /=8,2 ', 1H), 5,87 (n, J=3,6 I'u, 1H), 5,67 (nn,
J=8,1, 2,2 'y, 1H), 4,07 (x, J=3,8, 3,3 I'y, 1H), 3,98 (an, J<11,7, 1,7 I'n, 1H), 3,75 (an, J=11,7,
1,1 I'u, 1H), 0,94 (c, 9H), 0,90 (¢, 9H), 0,88 (¢, 9H), 0,13 (c, 3H), 0,12 (c, 3H), 0,08 (¢, 3H), 0,07
(c, 3H), 0,07 (c, 3H), 0,06 (c, 3H).

B kxpyrnononnyto konby odsemom 1 1 3arpyskamu S1 (28 1, 47,7 MMOITb) U AMXJIOPMETaH
(700 wmu). PactBop oxnaxknanu a0 0 °C Ha nensHO# OaHe, MOCHeNOBaTeNIbHO A00aBsUU 4-
DMAP (0,583 1, 4,77 mmonb) u N, N-nuusonponumstunamud (41,7 mi, 239 mmons). B konly
MeIUIeHHO noOaBisin 2,4,6-Tpun3onponuiden3on-1-cynsdonmnxnopun (28,9 r, 95 mMmone) u
NOCJe 3aBeplIeHUs] 100aBleHHWs HarpeBaju Komby 1O KOMHAarHOH TeMIeparypsl, H
nepememiuBanu B TedeHue 18 uvacoB. TemMHo-opamxkeBblli pacTBOop oxnaxgainun a0 0 °C Ha
nenstHON OaHe M uepes mmnpui godasmsm N, N-punzonponuimstuinaMul (24,66 1, 191 mmons),
3aTeM TBepAblil ruapoxynopua ruapokcunamusa (13,26 r, 191 mmone) ogHo# nopuuei. Cmech
HarpeBajii 10 KOMHATHOW TeMIlEpaTyphbl U NEpeMeIlnBajIi B TeueHne 3 yacoB. Peakuuio racumu
Bogoi (200 wu) M pasgensnau  TNOJydeHHble Ccjaou. BomHbI ClON  3KCTparupoBaju
auxyjopmeranoM (200 M) W mpoMbiBaIM  OOBEJMHEHHbIE OPraHUYEeCKHE OSKCTPAKTHI
HACBIIEHHBIM COJIEBBIM PACTBOPOM, CYLIWJIM HaJA CYJIb(aToM HAaTpHsi U KOHLEHTPUPOBAIH TPH
NOHM)KEHHOM JIaBJIEHUH C TOJIyYe€HHEeM TeMHO-OPaHXeBOTO MACISTHHUCTOro BemecTBa. llocre
ouncTKU (Qudi-xpomarorpadueit (rpaauent or 15 no 50% EtOAc B rekcanax) momyudanu S2
(19,8 1, 69% 3a 2 craguu) B BHIOE MACISIHUCTOTO BEINECTBA, KOTOPOE 3aTBEPAEBAJIO [0
MOy TBEPAOrO BeleCTBa MpM BhICymuUBaHuu in vacuo: 'H AMP (400 MI'u, CDCls) § 8,15 (c,
1H), 6,31 (¢, 1H), 5,91 (m, J=4,6 I'n, 1H), 5,56 (nn, J=8,2, 2,0 I'u, 1H), 4,07 (M, 2H), 4,02 (m,
1H), 3,91 (nn, J=11,6, 2,4 T'u, 1H), 3,73 (ax, J=11,6, 2,4 I'u, 1H), 0,95 (c, 9H), 0,92 (c, 9H), 0,89
(c, 9H), 0,12 (c, 6H), 0,098 (c, 3H), 0,083 (c, 3H), 0,063 (c, 3H), 0,057 (c, 3H); MCHP m/z
602,3 [M+H]".

B kpyrmononnyto konby odvemom S0 mut 3arpyxkamu S2 (23,3 1, 38,7 mmons) u TT'® (50
wi1). Opsoit mopumed nobaswimu Tpurnapodropun TpusTwiamuaa (6,30 mu, 38,7 mmonp) u
nepeMelMBald CMech IIpM KOMHAaTHON Temmeparype B TeueHue 18 wacoB. Cmech
KOHLICHTPHPOBAJIN IPH TOHWKEHHOM JAaBIEHUMU W PACTBOPSIM OCTaTOK B MHUHHMAJIbHOM
konnuectse MeOH, u MenneHHO n0OaBNSIM TOJIYYEHHBIH PacTBOp B KoOJOy OpreHmeiiepa,

cozeprkalyo ObICTpO mepeMernnBaeMblil quxjaopmerad (500 mir), B pesyabrare 4ero NmpomyKT
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BBINIAJ1AJ1 B OCAJI0K, CMECh NEpEMEIINBAIU PU KOMHATHON Temneparype 15 munyt. Pacreproe B
NOPOIIOK TBEPAOE BELIECTBO COOMpPANM BAKYyMHBIM (PUIBTPOBAaHHEM U  IPOMBIBAJIN
IMXJIOPMETaHOM, 3areM »(upoM. TBepmoe BEIECTBO CYIIWIM i1 VAcuo C TOJIy4EHHEM
yKa3aHHOTO B 3arojioske coenunenus (7,10 1, 71%) B Buzne Genoro Teepaoro semectsa: 'H AMP
(400 MI'y, CDs0D) 6 7,16 (m, J=8,2 'y, 1H), 5,86 (1, J=5,6 T'y, 1H), 5,59 (1, J=8,2 I'y, 1H),
4,19-4,04 (m, 2H), 3,93 (x, J=3,3 T'n, 1H), 3,77 (an, J=12,2, 2,9 I'y, 1H), 3,68 (a0, J/=12,1, 2,9
I'u, 1H); 'H AMP (400 MI'u, IMCO-ds) & 9,95 (c, 1H), 9,46 (c, 1H), 7,02 (n, J=8,2 'y, 1H),
5,71 (n, J=6,3 T'u, 1H), 5,54 (n, J=7,7 I'u, 1H), 5,23 (n, J=6,0 'y, 1H), 5,02 (n, /=4,6 'y, 1H),
498 (1, J=5,1 'y, 1H), 3,95 (x, J=5,9 I'y, 1H), 3,89 (tn, J=4,9 I'y, 3,0 I'y, 1H), 3,75 (x, J=3,4
I'u, 1H), 3,50 (xan, J=11,9 'y, 5,2 T, 3,5 Ty, 2H); *C AMP (101 MI'u, IMCO-ds) & 150,0,
143,9, 130,5, 98,89, 87,1, 85,0, 72,8, 70,8, 61,8. MCHP m/z 260,1 [M+H]".

Ipumep 2: Cunres EIDD-2061
MHz AH
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B 3akpsiBaemyro mpoOupKy At pabOThI 1O AABJIEHUEM ITOMEIIAN CTEPIKEHb MEIIaJKH,
OUHATpUeByrO conb Tpudochara uutuanHa (0,137 1, 0,260 Mmonb) U 2 H. BOOHBIH PacTBOP
ruapokcuinamuaa ¢ pH=5 (2,0 mu, 4,0 mmons). Ilocne cmemmBanus peareHToB n3mepsuin pH
pactBopa (pH=3) u nobasnsiin Heckonbko Kamnenb 10% mac./mac. BonHoro pactBopa NaOH mst
koppexktupoBku pH pactBopa nmo pH=5. IlpoOupky 3akpblBald U HAarpeBaju IpH
nepeMemnBanuy npu 55 °C B TedeHue 5 yacos. CMech OXJ1aXAaIu 10 KOMHAaTHON TeMIlepaTyphl,
OTKPBIBAJIH 3aKPBITYI0 MPoOUpKy U nodasisuiu 100 MM pactBop OukapOoHATa TPUI THIAMMOHHS
(TEAB) (2 wn). Conepxxumoe mNpoOMpKH MNEPEeHOCHSIN B KPYDIOAOHHYIO Komby U
KOHLEHTPUPOBAJIM HAa POTALMOHHOM ucnaputene. HeouninenHoe BemiecTBo pacteopsiiu B 100
MM TEAB wu mnposomunu xpomarorpadputo Ha DEAE ¢ mnocnenyromeit nuopunmszanmeit
NPOAYKTA, C MOJYYSHUEM TPUITHIIAMMOHHEBOH COM TpeOyeMOoro npoayKTa.

HoHooOMeHHY 0 KONOHKY (00. ko, 17 mi1) u3 ceexkenonydenHoro Dowex (Li™-popma)
npomMbiBas 5 00. kos. Boxbl [lonyueHHYH TPUAITHIAMMOHHEBYIO COJIb PACTBOPSUIM B BOAE U
AIIIOUPOBAJIH Yepe3 HOHOOOMEHHYIO KOJOHKY. Ppakuuu, copepkamne MponyKT, OOBeNUHIIA U
TO(QUITM3UPOBAITH C TIOJyYeHHEeM YKa3aHHOTO B 3arojioBke coenuHenus (0,030 1, 22%) pwixiioro
CBETJIO-KOPHYHEBOro TBepaoro semectsa: 'H AMP (400 MI'n, D;0) & 7,19 (n, J=8,3 'y, 1H),
5,95 (n, J=6,3 T, 1H), 5,82 (n, J=8,3 T'u, 1H), 4,42-4.34 (m, 2H), 4,24-4,10 (m, 3H); *'P SIMP
(162 MI'y, D20) 6 -8,5 (mc), -11,2 (7, J=19,6 '), -22,0 (1, J=19,3 I'm); MCHP m/z 498,0 [M-
HT.

IIpumep 3: Cunres EIDD-2101



135

AH
NHZ HH
W
BoOH. NHZOH | ,Jt;,
f% —_— ng [u]
EH OH CGHOH
EIDD-2101

PactBop S-merwnuuruauHa (0,257 1, 1,00 Mmomp) B 2 H. BOIHOM pacTBOpe
ruapokcuiaamusa ¢ pH 6 (8 mu, 16,0 mmone) Harpesanu a0 55 °C B 3akpbiTol mpoOupke, mpu
nepeMelluBaHnuy, B TedeHue 5 yacoB. PacTBop oxyakganu A0 KOMHATHOM TeMIEParyphbl,
NEPEeHOCWIN B KPYIVIONOHHYIO KOJIOy, KOHLIEHTPUPOBAJIM HAa POTALIMOHHOM HCHapUTENe |
BeimapuBain BMecte ¢ MeOH (2x20 mu). Heoummennsiii ocrarok pactopstiii B MeOH wu
UMMOOWJIH30BaII Ha cuinkarene. B pesynsrare ¢sm-xpomarorpaduu (rpagueHt ot 2 go 10%
MeOH B JIXM) nonydanu ykazaHHOe B 3arosioBke coenuHenne (140 mr, 51%) B Buae cBetio-
nypnypHoro Teepaoro semmectsa: 'H SIMP (400 MI'u, CD30D) & 6,99 (c, 1H), 5,86 (n, J=5,7 I'ly,
1H), 4,23-4,06 (m, 2H), 3,93 (x, J=3,2 I'u, 1H), 3,78 (nn, J=12,1 I'y, 2,8 I'n, 1H), 3,70 (ux,
J=12,1Tn, 3,4 T, 1H), 1,79 (¢, 3H); *C AMP (100 MI', CDs0D) §152,0, 146,6, 128,4, 108 4,
89,4, 86,1, 74,4, 71,8, 62,8, 12,9; MCBP pacu. nist C1oHisOsN3 [M+H]"™: 274,10336, HaiineHo:
274,10350.

IIpumep 4: Cunres EIDD-2103
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[Monyuanu 2 H. pacTBOp ruapoxyopuna runpokcwiamuna (1,11 r, 16,0 mmons) B Bone (8
wi1) 1 gosoawin 10 pH=S, ucnons3ys Hebonbloe koaumdecTBo BogHOro pactsopa NaOH (10%
Mac./mac.). B 3akpbiBaemyro mpoOupkKy s paboThl MO AABJIECHHUEM 3arpy’Kaju MOJy4YeHHBIH
pactBop u S-¢propumruauH (0,261 1, 1,00 Mmomb), konOy 3aKkpbIBaJd W HArpeBaid MpU
nepememuBanuu npu 55 °C B TeueHue 16 uyacoB. Cmech OXJaxnganu A0 KOMHATHOM
TEMIIEPaTyphl, MEPEHOCHJIM B KPYIIOAOHHYKO KOOy M KOHLEHTPUPOBAJIH Ha POTALMOHHOM
ucnapurene. HeounimeHHoe BemecTBO cycnennuposain B MeOH u mmmoOwnm3oBamu Ha
nenure. [locne aBromarusupoBanHoi (iam-xpomartorpadun (komonka 40 1, rpagueHt ot 0 1o
20% MeOH B JAXM) mnonyuamu 600 Mr mMOJy4YHCTOTO PO30OBOTO TBEPAOTO BELIECTBA.
ITonydyeHHOe TBepAOe BEIIECTBO PACTBOPsUIM B 2 MI BOABL, U IOCJE€ aBTOMAaTU3MPOBAHHOMN
oOparenHo-(ha3oBoit xpomarorpaduu (konoHka 43 1, rpaauent ot S no 100% MeOH B Boze)
NoJTydaju TpeOyeMblil MPOAYKT, HE COAEPKALINA OPraHUYeCKNX W HEOPraHWYECKHX MpUMECEH.
Teepnoe BewmeCcTBO pacTBOPSIM B BOXE, 3aMOpPakUBajM Ha OaHe M3 CyXOro Jiba/alleToHa |
TOQUITM3UPOBAIH C TIOTYYSHHEM yKa3aHHOTO B 3arojioBke coequHeHus (0,066 1, 0,238 mmob,

BbIxO 24%) B BHIE 0€JOro XJIOMbEBHIHOTO BELIECTBA. 'H AMP (400 MTI'u, D>0O) 6 7,31 (x,
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J=7,6 T'y, 1H), 5,87 (an, J=5,5 I'y, 1,8 I'n, 1H), 4,26 (1, J=5,5 'y, 1H), 4,19 (1, J=4,8 'y, 1H),
4,07 (x, J=3,8 ', 1H), 3,85 (nn, J=12,8 T'ny, 3,1 'y, 1H), 3,77 (an, J=12,7 T'y, 4,2 'y, 1H); °C
SMP (100 MI'y, D20O) 6 150,0, 139,7, 137,4, 115,6 (n, J=36,1 I'n), 88,0, 84,2, 72,8, 69,8, 61,0;
YF AMP (376 MI'u, D;0) & -164,70 (n, J=7,6 T'u); MCBP pacu. ans CoHisFN30s [M+H]":
278,07829, naiineno: 278,07848.

IIpumep S: Cunre3 EIDD-2216
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[Monyyanu 5 H. pacTBOp ruapoxyopuaa ruapokcunamuHa (4,71 r, 67,8 MMonb) B BOzE
(13,5 mi) u goBommu 1o pH=6, ncnonb3ys HEOOJBIIOE KOJMUECTBO BOAHOTrO pactBopa NaOH
(10% wac./mac.). B 3akpbiBaeMyr0 NpoOHpPKY i paOOThl TMOA JaBJIEHUEM 3arpysKaju
nosyueHHbIi pacTsop u [17,2°,37,4°,5”-13Cs Juutumun (0,661 1, 2,26 MMOb), kK0I0y 3aKpHIBAIN U
HarpeBanu npu nepememmuBaHuu npu 37 °C B TeueHue 16 yacoB. CMech OXJaxaalud 1o
KOMHAaTHOW TeMmmeparypbl (KOMH. TEeMIL), NEePEeHOCHIH B KPYIJIOAOHHYKO KOOy W
KOHLIEHTPUPOBAJIU Ha POTALIMOHHOM Hcrnapurese. HeounieHHOe BelecTBO pacTBOPSIIN B BOJE U
1OCJIe aBTOMATH3UPOBAHHON oOpameHHO-(a3oBoii ¢umi-xpomarorpadpun (komonka Cig 240 T,
rpaguierT or 0 mo 100% ameToHUTpWIa B BOIE) YOASUIM OCHOBHYKO YacTh INpUMeECEH C
nojy4deHuem 1,4 r BraxxHoro Teepaoro seuiectsa. [logyueHHOe TBEpAO€E BELECTBO PACTBOPSIIH B
BOAE U IIOCJE BTOPOM aBTOMATH3MPOBAHHOM oOpalieHHO-(a30Bol (udiu-xpomarorpapun
(xononka Cig 240 1, rpaguent or 0 o 100% aneroHuTpuia B BOxE) YAAISUIN JOMOJHUTEIBHOE
KOJIMUECTBO npuMecel ¢ noiaydeHueMm 400 Mr nosyuucroro seuiectsa. IlonydeHHoe BelecTBo
pactBopsiiu B MeOH m mMmmoOmnmsoBanmu Ha wnenute. Ilociae aBromMarnsupoBaHHOW (uidIn-
xpomarorpaduu (kojgoHka 24 1, rpaaueHT oT 5 10 25% MeOH B nuxjiopmerane) monydaiu 200
MI' TIOYTH YUCTOro mnpoaykra. IlonyueHHoe TBepAOe BEIIEeCTBO PacTBOPSIM B BOAE, U IOCTE
NOCJIeHEeH aBTOMATH3UPOBAHHOW oOpaieHHo-(pa30Bol xpomartorpaduu (kononka Cig 48 T
rpanueHt ot 0 1o 100% aneroHuTpusa B BOAE) MOJyHasd TpeOyeMblil MPOAYKT, HE COMEep KAl
OpraHMYeCKUX U HEeOpraHM4Yeckux Impumeceil. TBepaoe BellecTBO pacTBOpsUIM B BOJE,
3aMOpakMBalli Ha OaHe W3 CyXOro JbJa/aleToHa W JUOQWIM3HPOBAIN C IOJNYYCHUEM
ykasaHHOTO B 3aronoBke coemuHenust (0,119 1, 20%) B Buzme OJNeTHO-MyPIypPHOTO
XJIOMbEBUHOTO BEIIECTBA C YHCTOTOW mNpUONM3HTENbHO 95%, MO JaHHBIM  aHaW3a
SAMP/)KXMC: 'H AMP (400 MTI'u, D;0) & 7,03 (an, J=8,2 T'n, 2,2 ', 1H), 5,82 (nan, J=167,5
I'm, 5,3 T, 2,9 ', 1H), 5,70 (n, J=8,2 I'y, 1H), 4,47-4,30 (M, 1H), 4,23-4,03 (M, 1H), 4,00-
3,80 (1M, 2H), 3,65-3,50 (M, 1H); *C SAMP (100 MI'u, D20) § 151,3, 146,6, 131,3, 98,7, 87,9
(nn, J/=43,1 ', 4,0 '), 84,0 (nm, J=41,5 'y, 38,0 '), 72,5 (an, J=43,3 T'y, 37,8 T'), 69,8 (T,
J=37,9Tn, 3,9T), 61,1 (n, /=41,5 Tu); MCHP m/z 265,1 [M+H]".

IIpumep 6: Cunres EIDD-2261
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B 3akpriBaemyro npoOupky aiist paboTel o naBieHueM 3arpyskanu ypunus (1,00 , 4,09
mmonb), K2COs (0,679 1, 4,91 mmonb) u okcun aeirepus (8,2 mi). CMecs npoayBaiu a30TOM B
TedeHne 15 MMHYT, 3aKpbIBaIM NPOOHPKY M HATPEBAIN COAEPKUMOE NPH MepEeMEINBAHUH TIPH
95 °C B Teuenune 16 uyacoB. CMechb OXJaXIajdu IO KOMHATHOW TEMIEPaTypbl, MPOOUPKY
OTKPBIBAJIH U MEPEHOCHIIM CMECh B KPYIJIOAOHHYIO KOJIOY, M KOHLEHTPHUPOBAIH HA POTALIOHHOM
ucnapurene. [lonydyeHHOE HEOUYHIIIEHHOE BEIIeCTBO BbImapuBaiu copMecTHO ¢ MeOH (x 3) st
yaaneHuss Boabl. Anamuz SAMP nokasan >95% BHenmpenue nelTepus B S-TIONOKEHUU
HykJieoocHOBaHMA. [lonyueHHOe cBeTio-kopuuHeBoe TBepmoe BemectBo S28 (1,00 1, 100%)
MCIONb30BaIN Ha crefyiomneil craauu Ge3 mononHuTenbHOM oumctku: 'H SIMP (400 MIw,
CDs0D) & 7,76 (c, 1H), 5,88 (n, J/=4,2 T'y, 1H), 4,17-4,12 (M, 2H), 4,00-3,96 (m, 1H), 3,84 (nx,
J=123Tu, 2,8 Ty, 1H), 3,72 (an, /=12,3 T'ny, 3,5 T, 1H); PC SAMP (100 MI'u, CDs0D) § 185,6,
1774, 160,4, 141,1, 91,8, 85,8, 75,9, 71,2, 62,4.

B kpyrononnyto konby 3arpyskaiu S28 (1,00 1, 4,09 Mmonb) u nuxiopmeraH (8 mi) B
armoc(epe azora. Ilonyuennyro cmech oxmaxaanmu a0 0 °C u pobasnsmn 4-DMAP (0,050
0,408 mMonb) u umugaszon (1,11 r, 16,3 mmonb) ogHo¥ noprwmeit. OnHONM mopiwei 100aBIIsIIH
TBSCI (2,15 1, 14,3 mMMonb) B BUAE TBEPOOrO BEIIECTBA, CMECh HAarpeBaid O KOMHATHOM
TEMIIepaTyphl U NepeMelnnBaiy B TeueHne 16 gacoB. K peakunoHHO# cmecu noOaBnsiiyu BOLY,
CJIO Pa3AessUTH U SKCTPAarupoBaid BOAHBIN Cyiol auxyiopmeTaHoM (2 x 25 mut). OObenuHeHHbIE
OpPraHUYECKHE CJIOM MPOMBIBAJIM HACBIIEHHBIM COJEBbIM pacTBopoM (1 X 25 mir), cymuiau Haf
Na2SO4, ¢unbTpoBamM M KOHIEHTPUPOBAJIM HA POTALMOHHOM ucmapurene. Ilocrne
aBTOMaTH3UpOBaHHOU (pram-xpomatorpadun (komonka 40 1, rpaguent or 0 mo 35% EtOAc B
rekcanax) momydanu S29 (2,52 1, 84%) B Buje TPA3HOBATO-OEIOTO TEHHCTOro BemecTsa: 'H
SAMP (400 MI'u, CDCls) 6 8,08 (¢, 1H), 8,03 (c, 1H), 5,89 (n, J=3,6 I'u, 1H), 4,12-4,06 (m,
3H), 3,99 (nn, J=11,5 T'y, 1,8 'y, 1H), 3,76 (n, J=12,0 I'u, 1H), 0,96 (¢, 9H), 0,92 (c, 9H), 0,90
(c, 9H), 0,14 (c, 3H), 0,13 (c, 3H), 0,10 (c, 3H), 0,09 (c, 3H), 0,08 (c, 3H), 0,07 (c, 3H); *C
SMP (100 MI'u, CDCIs) & 163,7, 150,3, 140,3, 89,0, 84,3, 76,1, 70,5, 61,6, 26,0 (3C), 25,8 (3C),
25,7 (3C), 18,4, 18,3, 17,9, -4,2, -4,6, -4,8, -4,9, -5,4, -5,6, MCBP pacu. nysa C27HssDN2NaOgSi
[M+Na]": 610,32446, naiineno: 610,32482.

K nepememannomy pactsopy S29 (0,840 1, 1,43 mmone) B aneronutpuie (14,3 i) npu
0 °C B armocdepe a30oTa MOCIEAOBATEIbHO A00aBIsM A-Todyoscyiabdonmtxnopun (0,545
2,86 mmonb), 4-DMAP (0,175 1, 1,43 mmonb) u tpusTmiiamuH (0,80 mu, 5,71 mmonb). CMech
nepememmBaiy npu 0 °C B TeueHuwe 2,5 waca, mocie 4Yero ONHON mopuueid 100aBisuIH
ruapoxiopun ruapokcwiamuHa (0,993 1, 14,3 Mmonp) B Buzme TBephoro BemectBa. Cmech
Harpesanu npu 50 °C B TeueHue 3 fAHEH, 3aTeM OXJIAXAAJU [0 KOMHATHON TeMIIepaTyphl.

Peakunonnyro cmech pazbasnsmn EtOAc (100 mun), 3arem npomsiBanu Bomon (2x100 mun) u
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HaChIEHHbIM coJieBbIM pactBopoM (1 x 100 mi), cymmnm Hag NaxSOs, QuusrpoBann u
KOHLIEHTPHPOBAJIM HA pOTAUMOHHOM wucrapurene. Ilocne aBromMaru3upoBaHHOW — (udIn-
xpomarorpaduu (konmonka 40 r, rpanueHt ot 5 1o 35% EtOAc B rekcaHax) mony4anud CMech
HCXOHOTO BemecTBa M TpeOyemoro mpoaykra. Ilocne BTOpoil aBroMarn3upoBaHHOW (udIn-
xpomarorpadun (kosoHka 24 1, rpaguent or 10 no 40% EtOAc B rekcanax) momydaimun S30
(0,332 1, 39%) B BUzE TpaA3HOBATO-Oen0r0 NenucToro semectsa: 'H SIMP (400 MI'y, CDCl3) &
8,37 (wc, 1H), 5,92 (n, J=4,6 ', 1H), 4,10-4,05 (m, 2H), 4,04-4,00 (m, 1H), 3,91 (an, J=11,6
I'u, 2,4 T'u, 1H), 3,73 (an, J=11,6 I'y, 1,8 'y, 1H), 0,95 (¢, 9H), 0,92 (c, 9H), 0,89 (¢, 9H), 0,12
(c, 6H), 0,10 (c, 3H), 0,08 (c, 3H), 0,06 (c, 3H), 0,05 (c, 3H).

B kpymiomonnyro konOy 3arpyxamu  S30 (0,332 1, 0,551 wmmmonb), ¢ropun
teTpamerunammonus (0,196 1, 2,64 mmons), TT'® (8,25 M) u IM®PA (2,75 mi) B armocdepe
azora nipu 0 °C. Yepes mmpun nodasisiiu yKkeycHyro kucnoty (0,157 mu, 2,75 MMonb) ogHOH
nopuueil. Cmece Harpesanu 10 45 °C 1 npoposKanyu HarpeBaTh NpU NNepeMelBaHUN B TeUEHUE
4 nHeM, 3aTeM KOHLIEHTPHUPOBAJIHM HAa POTALMOHHOM ucmaputene. Ilocne aBTroMaTn3npoOBaHHON
¢dm-xpomarorpadun (konmonka 40 1, rpamgueHt or 0 mo 20% MeOH B JAXM) mnonyuanu
yka3aHHOe B 3arojioBke coenuHeHue (0,106 1, 74%) B BHzme Oenoro TBEPAOro BELIECTBA.
OxonuarenpHeli anamu3 SAMP nokasan >95% BHenpeHue neliTepus B S-TIOJIOKEHUH
HykneoocHosanus: 'H SIMP (400 MI'u, D20O) & 7,16 (c, 1H), 5,85 (n, J=5,6 T'y, 1H), 4,14 (T,
J=5,5T1, 1H), 4,10 (an, J=5,6 I'y, 3,8 I', 1H), 3,93 (x, /=3,4 I'u, 1H), 3,77 (an, J/=12,2 Ty, 2,9
I'u, 1H), 3,68 (an, J=12,2 T'y, 3,4 T'y, 1H); 1*C SIMP (100 MI'u, CDs0D) & 151,8, 146,3, 132,1,
89,7, 86,1, 74,6, 71,8, 62,8; MCBP pacu. mnsi CoHisDN3Os [M+H]": 261,09399, HaiineHo:
261,09371.

IIpumep 7: Cunres EIDD-2345
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&34

B xpyrononnyro kosly 3arpysxkanu coenuaenue S8 (3,13 r, 11,0 MMonb) U auxiopMeTan
(75 M) B atmocepe a3ora npu KOMHATHOM Temneparype. K nmony4deHHoO nepeMeInanHoi cMecH

NOCJIEIOBATENbHO N00ABISsIIN quxpoMar nupuauHus (8,28 1, 22,0 MMOIb), YKCYCHBIN aHTHAPU
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(10,4 ™, 110 mmone) u mpem-Oytanon (21,1 mu, 220 MMOJIb) TP KOMHATHOW TeMIeparype.
Cwmecp nepemernnBaiy 22 yaca Mpu KOMHATHOM TeMIiepaTrype, 3aTeM npoMbiBain Bogo (1 x 75
mi). BonHeli cnoit skcTparupoBanM AuxjopMeTaHoM (2 x 75 wmi), a oObeaMHEHHbIE
OpraHUYECKHE CJIOU MPOMBIBAJIM HACBIIIEHHBIM COJIeBbIM pacTBopoM (1 x 100 M), cymmnum Haz
Na;SO4, ¢unsTpoBaNM W KOHLEHTPUPOBAJIM HA POTALMOHHOM wucnapurene. IlomydeHHBbIH
ocrarok pacteopsuii B EtOAc u ¢unbTpoBanu depes cioil uenura, 3atem npombisaiu EtOAc.
@uIbTpaT KOHLUEHTPUPOBAJIM HA POTALMOHHOM HCIHAPUTENIE MU MOCJIE aBTOMAaTHU3MPOBAHHOU
dmu-xpomarorpadun (kononka 120 r, rpagueHt ot 40 mo 80% EtOAc B rekcaHax) moyy4aju
S31 (3,10 r; 72%) B BuE rpsA3HOBATO-OeNOr0 MenucToro semectsa: 'H SIMP (400 MI'y, CDCIs)
6 8,36 (wuc, 1H), 7,42 (n, /=8,0 I'u, 1H), 5,76 (nn, J=8,0 I'y, 2,3 'y, 1H), 5,59 (c, 1H), 5,27 (ax,
J=6,0T1, 1,8 I'u, 1H), 5,19 (#, /=6,0 I'y, 1H), 4,62 (1, /=1,8 I'u, 1H), 1,56 (c, 3H), 1,48 (¢, SH),
1,39 (¢, 3H).

K nepememannomy pacteopy S31 (2,61 1, 7,37 mmons) B EtOD (75 mi1) npu koMHaTHOM
temneparype B armocepe asora modammsmn NaBDy (1,234 1, 29,5 MMonb) OnHOM MOpLHEH.
Cwmech nepemelnnBaiy Npyu KOMHAaTHON Temrmeparype B TeueHue | uaca, Harpesanu a0 55 °C B
TeueHue 6 4acoB, 3aT€M B TeUeHHE HOYM IIPU KOMHATHON TeMrieparype. Cmech oxnaxaanu ao 0
°C u racun n30bITOK pearenTa ¢ nomombsio AcOD. CMech KOHIEHTPUPOBAJIH HA POTALIHOHHOM
UCTIapHUTENe C MOJy4YeHHEeM HeounieHHOro S32 (2,57 r), KOTOPbIH HANpsIMyIO HCIOJIB30BAIN HA
crenyroei cragun 0e3 TOMONHUTEbHON OYUCTKH.

K nepememannoii cycnen3un HeounmeHHOro S32 (2,00 r HeOUHIIIEHHOTO BellecTna, 5,74
mmonb) B nuxjopmerane (70 mu) npu 0 °C nobasmsinu TBepabiii umunason (1,90 r, 27,9 mmons)
u 4-DMAP (0,171 1, 1,40 mmons). JloOaBnsmu TBepaplil mpem-OyTHIANMETUICHITUIIXJIOPUL
(2,11 1, 14,0 MMoOINb) M HarpeBad CMECh O KOMHAaTHOM TeMIIeparypbl, U MepeMernBain 4 aHs.
CmMmecp mocnenoBaTeNbHO NMPOMBIBAJIM BOAOH M HACBILIEHHBIM COJNEBbIM pacTBopoM (1 x 70 mi
kaxporo), cymmian Hax NaxSOs, ¢(uiabTpoBamM M KOHIEHTPUPOBAIM HA POTALMOHHOM
ucnapurene. [locie apromaruzupoBaHHol (udmn-xpomartorpadun (koaoHka 120 1, rpaguent ot 0
1o 35% EtOAc B rekcanax) mosny4danu S33 (1,42 r, 66% 3a 2 craguu) B Bume O€Oro TBEpIoro
semectsa: 'H SIMP (400 MI'u, CDCls) & 8,30 (e, 1H), 7,72 (m, 1H), 5,99 (n, J=2,8 I'u, 1H),
5,69 (an, J/=8,2 I'u, 2,3 I'u, 1H), 4,77 (nn, J=6,1 I'y, 2,9 T'u, 1H), 4,69 (an, J=6,2 'y, 2,8 Iy,
1H), 4,33 (1, J=3,0 T'n, 1H), 1,60 (c, 3H), 1,37 (¢, 3H), 0,91 (c, 9H), 0,11 (c, 3), 0,10 (c, 3H); 1*C
SAMP (100 MI'y, CDCls3) 6 162,7, 149,9, 140,5, 114,1, 102,1, 91,9, 86,5, 85,4, 80,3, 27,4, 25,9
(3C), 25,4, 18,4, -5,4, -5,5; MCBP pacu. nnst CisH2D2N>O6Si [M+H]™: 401,20714, HaiineHo:
401,20663.

K nepememannomy pacteopy S33 (1,42 1, 3,55 mmonb) B auetonutpuie (35 mi) npu 0O
°C B arMoc(epe a3oTa MmocyienoBaTenbHO N00aBsuN A-Tonyosicyiabdonmtxnopua (1,35 1, 7,09
mmonb), 4-DMAP (0,433 1, 3,55 mmonp) u Tpustuinamus (9,88 mi, 70,9 mmons). ITonydeHHyro
cmech mepememmBanu npu 0 °C B Teuenme 2,5 wdwacoB. JloOaBmsuim THIPOXJIOPUA
ruapokcuiaamusa (2,46 1, 35,5 MMonb) U HarpeBain cMech npu nepemernnBanuu npu 50 °C B
TedeHne 2 nHeil. CMech CHOBAa OXJIAXKAAJU O KOMHATHOH Temmeparypsl u pazdasmsuin EtOAc

(100 mu), 3arem npomeIBaIM BOAOH (2x50 MIT) M HACBHILIEHHBIM COJIEBbIM pacTBopoM (1 x 50 mu),
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cyurrid Hax NapSOs, GuibTpoBain U KOHIEHTPUPOBAIH HA POTALMOHHOM ucnapurene. [Tocre
aBTOMaTH3MpOBaHHON (i m-xpomarorpaduu (komonka 120 1, rpaguent ot 1 1o 3,5% meraHona
B auxyopMmetane) noaydanu S34 (0,416 r, 28%) B Buze rpsA3HOBATO-0EJIOT0 TBEPAOIO BEINECTBA:
'H AAMP (400 MI'u, CDCl3) § 8,36 (uic, 1H), 7,00 (m, 1H), 5,97 (1, J=3,1 ', 1H), 5,58 (0, J=8,2
I'm, 1H), 4,77 (an, J=6,2 'y, 3,2 T'u, 1H), 4,68 (an, J=6,3 I'y, 3,2 T'u, 1H), 4,22 (x, J=3,2 'y,
1H), 1,59 (c, 3H), 1,36 (c, 3H), 0,92 (c, 9H), 0,11 (¢, 3H), 0,10 (c, 3H); *C SIMP (100 MTI1,
CDCls) 6 149,0, 145,4, 131,4, 114,1, 983, 90,8, 85,5, 84,5, 80,2, 27,4, 25,9 (3C), 25,5, 18,4, -
5,4, -5,5, MCBP pacu. mist C18H20D2N306Si [M+H]™: 416,21804, naiineno: 416,21827.

K nepemermannomy pactBopy S34 (0,416 r, 1,00 mmonp) B TI'® (5 mu) mpu 0 °C B
armocdepe azora pobasmsm 1,0 M pactBop TBAF (1,50 mu, 1,5 mmomb) B TI'® wu
nojzep:kuBanu nonydeHHyro cMech npu O °C B TeueHue 24 uyacoB. PeakimoHHyIO CMecCh
KOHLICHTPUPOBAJIM HA POTALIOHHOM HCIAapUTeNie, W TMOCJIe aBTOMATH3MPOBAHHOW (Iaim-
xpomarorpadun (kononka 40 r, rpagueHT oT 0 10 8% MeTaHONa B TUXJIOpMETaHe) monydaiu S35
(0,257 1, 85%) B BUze Genoro Tepaoro semectsa: 'H SIMP (400 MI'y, CDsOD) § 7,02 (m, 1H),
5,81 (m, J=3,2 T'y, 1H), 5,58 (n, /=8,2 I', 1H), 4,86 (nn, J=6,4 I'y, 3,2 I'u, 1H), 4,79 (an, J=6,5
I'u, 3,6 T, 1H), 4,09 (1, J=3,7 ', 1H), 1,54 (c, 3H), 1,34 (c, 3H); “C AMP (100 MI,
CDs;0D) 6 151,3, 146,2, 133,4, 115,2, 99,4, 92,9, 87,2, 84,9, 82,1, 27,6, 25,6, MCBP pacu. nis
C12H16D2N306 [M+H]": 302,13157, naiineno: 302,13130.

K nepemermannomy pactopy S35 (0,140 1, 0,465 mmonb) B meranone (8,4 M) u Bozie
(0,93 mi1) mpu KOMHATHOH TeMriepaType 100aBsIn Bogopoanyo Gopmy Dowex SOWXS8 (0,30 r)
U NEepeMEIIUBAIM CMECh IIPU KOMHATHOM TemIeparype B TedeHue 24 4JacoB. PeakuuoHHYIO
cMech (UIBTPOBAIM M KOHLEHTPUPOBaJM (PUIBTPAT HAa pOTALMOHHOM ucmaputene. Ilocne
aBTOMAaTU3MPOBaHHON (rauI-xpomarorpaduu (kosoHka 40 1, rpagueHt ot 5 1o 20% meraHona B
OUXJIOPMETaHe) TOoJy4yaldu yKasaHHoe B 3arojioBke coeamnenue (0,050 1, 41%) B BuUZe
rps3HOBaTo-6enoro Teepaoro semectsa; 'H SIMP (400 MI'u, CDsOD) & 7,17 (m, 1H), 5,86 (x,
J=5,6 T'y, 1H), 5,60 (m, J=8,2 I'n, 1H), 4,15 (1, J=5,5 'y, 1H), 4,11 (an, J=5,6 'y, 3,5 'y, 1H),
3,94 (n, J=3,8 T'u, 1H); *C AMP (100 MI'y, CDsOD) & 151,8, 146,3, 132.2, 993, 89,7, 86,0,
74,6, 71,7, MCBP pacu. nnst CoH10D2N30s [M+H]™: 260,08571, Haiineno: 260,08578.

IIpumep 8: Cunres EIDD-2898
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Pearents! u ycnosus: a) aueron, H>SO4, 2,2-DMP, komHatHas Temneparypa, 12 4acos,
80-85%; b) Boc-L-Val-OH, DCC, DMAP, JIXM, koMHaTHasi Temreparypa, 5-6 4acos; c¢) 1,2,4-
tpuaszon, POCI3, tpustunamun, MeCN; d) 50% NH20H B Bone, MeCN; e) konu. HCl, MeOH,
KOMHAaTHas TeMneparypa, 24 Jaca

B 3-ropnyro kpyrmomoHHyr kojaOy obbemom 2 5 3arpyxkamu 1-[(3R,4S,5R)-3,4-
IUTUAPOKCH-5-(THIPOKCUMeETHI ) TeTparuapodypan-2-mn mupumuaus-2,4-muon (61,4 1, 251,43
mMmonb) u anetoH (1400 mu). IlonmydeHHYRO CYCIIEH3UIO TNEPEMELIMBAIN IPH KOMHATHOH
TeMIiepatype U Ho0aBysud cepHyro Kuciaoty (2 mun). [lepememnvBaHue MpOAOIIKAIN B TEYCHUE
HouH. [Ipo3padynbiii OeCLBETHBIN PACTBOP racwin/IOBOAWIH 10 menodHoro pH ¢ momomeo 100
M TpuMeTHiIamMiHa. HeounieHHbIH pacTBOp KOHLEHTPUPOBAIN MPHU IMOHMKEHHOM IaBIEHUH C
NOJTyYeHUEM OJIETHO-KENTOro MacysiHucToro Beuiectsa. Ocrarok pacrsopsu B 600 mut EtOAc
NPOMBIBAJIN BOIOH X 2, OnkapOOHATOM X 2, BOAOH, HACBIIEHHBIM COJIEBBIM PACTBOPOM X 2 H
CylWiIn Haj cynbparoM HaTpus. becuBeTHBI pacTBOP KOHLEHTPUPOBAIHM INMPH MOHIKEHHOM
nasiennn ¢ nomyueHueM  1-[(3aR,6R,6aR)-6-(rugpokcumeTtn)-2,2-numerui-3a,4,6,6a-

tetparuapodypo|3,4-d][1,3 | anokcon-4-un|nupumunus-2,4-nuona (45 1) B BUAe Oenoro
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TBEPAOTO BELIECTBA.

B kpymiomonnyro konby obvemom 200 wmn  3arpyxaman  1-[(3aR,6R,6aR)-6-
(runpokcumernn)-2,2-nuMeTnn-3a,4,6,6a-rerparuapodypol3,4-d][ 1,3 | anokcon-4-
wn |nupumuauH-2,4-nuon (2,36 1, 8,3 mmons) u JAXM (50 wmi). Peakumonnyro cmech
nepemMemBaid 00  oOpasoBaHuMs ~ pacTtBopa.  3atem  gobasmsim  (2S5)-2-(Tpet-
OyTokcukapOOHMIAMHHO)-3-MeTHIOyTaHOBYt0  kuciory (2,16 r, 9,96 mmomp) u N, N-
mumerwnnupunra-4-amuH (0,1 1, 0,8300 mmonb). Peakunonnyto cmech oxnaxaanu a0 0 °C Ha
nensiHon Oane. Memnenno nobGasmsuiu pactBop N, N'-munmknorexcuikapbonmumuaa (2,06 T,
9,96 wmmonb) B JIXM. PeakuuMOHHYIHO CMeCh OCTaBSUTM HArpeBaTbCs OO KOMHATHOH
temneparypbl. Konrponmuposanu no TCX (EtOAc).

ITpumepHo depe3 1 yac obpazosaics ocanok (DCU), a yepes 3 yaca HCXOTHOE BELIECTBO
He oOHapyx)uBaioch. TBepmoe BemecTBO OTGUIBTPOBbIBAIN U TpombiBaiu EtOAc. @unbsrpar
NPOMBIBAJIM BOZAOH, HACBHIIIEHHBIM COJIEBBIM PACTBOPOM, CYIIWJIM Hal CyJib(paroM HaTpusl |
KOHLICHTPUPOBAJIN TPHU TOHIKEHHOM JAaBJICHUU C MOJYYEHHEM OeJIoro JIMIKOrO BEIeCTBa.
CMoncToe BEeImecTBO pacTupaiu ¢ 3pUpoM B GUIIBTPOBAIN ISl YAAJIEHHUS TBEPIOTO BEIECTRA.
DunbTpaT KOHLIEHTPHPOBAIHN MPH MOHMKEHHOM JABIEHUH C MOJYYeHUEM MPUOIM3UTEIBHO 8 T
T'yCTOrO BSI3KOTO MACJISTHUCTOro Bemiectsa. lIponykr oummanu ¢ nomombio CI'X, cobupanm
¢bpakuu 6-25 ¥ KOHIIEHTPUPOBAJIU NP MOHIKEHHOM JAapjieHnn ¢ nonydenueM [(3aR,0R, 6aR)-
4-(2,4-nuokconmupuMuInH- 1 -m)-2,2-numetnin-3a,4,6,6a-rerparuapodypo|3,4-d][ 1,3 ]| auokcon-
6-mi|metui-(2S)-2-(Tper-OyrokcukapOoHmiaMuno)-3-merundyranoara (3,8 r, 7,8592 mmob,
BbIxo# 94,667%) B BUIE MEHUCTOTrO OEJIOro BEIIeCTBa IMOCIe BHICYIIUBAHMUS i1 VACUO.

1,2,4-Tpuazon pacTtBopsid B 0O€3BOJHOM allETOHUTPUJIE U TNEepeMeIluBalId IpU
KOMHaTHOW Temreparype 30 MUHYT, peaklMOHHYI cMech oxyaxaand 10 0 °C u mo xamism
nobasnsiu POCI3, u nmponoikaiy nepeMeInnBarh B TeueHue 2 4acoB. Uepes 2 yaca Mo Karisim
n00aBIAIM TPUSTHIAMUH U NPOAOIDKAIN IEepeMeIlnBaHue B TeueHue | daca, peakIHOHHYIO
CMeCh MEIJICHHO JIOBOAMJIHM 10 KOMHATHON TeMIIEpaTypbl 1 JOOABIISIIN MOTyYEHHbBIN U3 YpUIUHA
cyOcTpar U3 MpPEeACTaBICHHOW BBILIE PEAKLUU B BUE PACTBOPA B aLlETOHUTPHIIE. PeakMOHHYIO
CMeCh TMepeMeLINBAIN MPH KOMHATHOH Temrmeparype B TeueHHe Houu. [locnme 3aBeprueHws
peaKkIMHu PacTBOPUTENb YAASUIM TNMPH TOHWKEHHOM JaBiieHMH H pactBopsuii B JIXM, u
SKCTparupoBajn Bomoi. OpraHMYecKkuil CJIOH CyIIMiIN Halx Oe3BOAHBIM CYJIb(paroM HATpus U
KOHLICHTPHPOBAJN NPU MOHWKEHHOM JaBlieHHMH. HEeOUHIIeHHbIH MPOAYKT OYHINAIN KOJIOHOYHOM
¢dm-xpomarorpaduei.

K pactBopy monyueHHoro cybctpara B aneronurpmiie (10 Mi/r) mo karsiM go0aBisim
50% pacTBOp THMApPOKCHMJIAMHUHA B BOAE U IepeMellNBaly INpPU KOMHATHOH TemmepaTrype B
TeueHue 2-3 yacos. Ilocne 3aBeplieHHs peakLUU PacTBOPUTENb YAAISUIM MPU MOHM>KEHHOM
JaBJICHUH W OYMIIAN HEOYHIIEHHBIN MPOAYKT KOJIOHOYHON (pr3m-xpomarorpadueid, HCroab3ys
rekcad U EtOAc B kauecTBe 3/110€HTa.

1 r cyOcrpara pactBopsuta B 20 mut metanosa u obpabareiBaiu 2 mi koHil. HCI (36%), u
yepe3 3-4 uaca nHaOmopmanu 3aBepuieHune Ha 30%. [oGaBmsum eme 5 mi koHu. HCl wu

nepeMeIlnBaId B TedeHue Houu. Ilocie 3aBepiueHust peakuuu pPacTBOPUTENb YAAISAIU U
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pPacTBOPSJIN HEOYMILEHHBIM MPOAYKT B MUHUMAJbHOM KOJMYECTBE METAHONA, M MO KaIljsM
no0aBmsAMM K M30BITKY AMATHIOBOTO 3(Hpa NpU NEepeMeLIMBaHWUHM, MPOAYKT BBIACISIICS W3
pacTBOpa, M €ro OCTaB/sUIM Ocenarb, 3QUp AEKAHTUPOBAIW U AOOABISUIN CBEXHMH 3Qup,
nepeMelInBaIi, OCAXAAJIU U ACKAaHTUPOBAJIU, TOT XK€ Mpolecc MosBropsiin ABa pasa. Ilocre
AeKaHTaluu 3(upa CyLIWIN TBEPAOE BEIIECTBO Ha POTALMOHHOM HCIApPUTENE U IO BBICOKUM
BAKYYMOM C HOJIy4€HHEM ChINy4ero 0eoro Teepaoro seuiectsa. D¢up ObLT BHEAPEH B TBEPIOE
BELIECTBO, M €ro ObUIO TPYIHO YOAIUTh. TBepioe BELIECTBO pPACTBOPSUIM B METAHOIE,
BBIMAPHUBAJIM M CYIIWJIA C TMOJy4eHHeM OeCLBETHOW TNeHbI, KOTOpas BCE eIne coaeprkaia
MetaHous. Ileny pacTBopsinu B BOAE M NOJydalud NypHypHbIA pactBop. llypmypHeiii pacTBOp
ouninaan obOparieHHO-pa30Bol KojoHO4YHOUM Xpomatorpadueir ISCO, wucmons3ys Boay W
aueToHuTpui. Ppakuuy, comepskalive MPONYKT, BbIIApUBAIU IPU NOHIKEHHOM NaBJICHUU U
JTMO(PUITN3UPOBAIIH C MONyYeHHEM OECLBETHOTO TBEPIOrO BEIECTBRA.

IIpumep 9: Cunres EIDD-2800
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B 3-ropayro kpymiomoHHyro konmOy oObeMoM 1 JI, OCHAIEHHYH) BEpXHENPHUBOXHOM
MeLIaJIKOH, JaTYUKOM TEMIIepaTypbl U KameJlbHOW BOPOHKOM, 3arpykanu ypuzaus (25 1, 102,38
mmonb) W aTwianerar (500 wmur). Benyioo cycneH3uio mnepeMernuBaid MPU  KOMHATHOM
Temreparype, 100aBisis K nmoay4eHHoi cmecu Tpustuiamut (71,39 mi, 511,88 mmons) u DMAP
(0,63 1, 5,12 mmonb). CycrneH3uio OXJaXKOanu Ha JIieAsHON OaHe W MemJIeHHO A00aBsUId K
PEaKIMOHHON cMecH u3oMacisiHbli aHruapun (56,02 mi, 337,84 mmonb) B TedeHune S MuHyT. Bo
BpeMsi nobOaBieHusi Temmeparypa mnosbicwiack 10 25 °C. Ilonmy4eHHYH CYCIEH3HIO
nepeMenBaid INpU KOMHATHON Temneparype W KoHTpoiupoBanu no TCX. UYepes 1 uac
nojiyyaiu Tpo3padHbiii OecuBeTHbI pacTtBop, W TCX mokaszajia OTCYTCTBHE HMCXOIHOTO
BemiecTsa. Peaknuro racunmm 200 M BOABL, NEpPEeMELIMBAIM NPU KOMHATHOW TEMIlEparype B
teueHre 20 MuHyT. CJou pa3zmesuii U MPOMBIBAIM OpraHUYecKuid ciaod Bomor (2 x 100 mu),
HACBIIEHHBIM BOAHBIM pacTBopoM OukapOonara (100 mm x 2), 100 My BOIbI, HACBHIIEHHBIM
coneBbIM pactBopoM (100 mut x 2) u 3areM cymmin Haf cyibdarom HaTpus. OpraHun4decKuil ciaon
¢unbTpoBaNM W KOHLEHTPUPOBAJIM (UIBTPAT NPU MOHMXKEHHOM pnasneHnn mpu 45 °C c
MOJyYEHHEM JKEJITOr0 MAaCHsHUCTOro BemlecTBa. IlonmydyeHHOE MAaciHsSHUCTOE BELIECTBO
HCTIOJIb30BAJIM HA CIIEAYIOIIEH CTaquu 0e3 JONMOIHUTENbHOW OYHCTKH.

B 3-ropayro konOy oObemMoM 2 7, OCHAINEHHYIO OTBEPCTHEM Ui IMOAA4YM aproHa,
BEPXHETIPUBOIHON MELIAIKON U AaTYMKOM Temnepartypsl, 3arpyxanu 1H-1,2.4-rpuason (50,88 T,
736,68 mmons), TpuwsTwiamud (114,17 mn, 818,54 mmons) u MeCN (350 mur). PeakunoHHyro

CMech IepeMeLIMBajll NpPHU KOMHATHOM Temmneparype B TeueHue 20 wmuHyT JloOaBnsnu
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stunaneratasiii  pacteop (350 mm) [(2R,3R,4R)-5-(2,4-nmuokconnpumunus- 1-nm)-3,4-6mc(2-
METUJITIPOTIAHOUIIOKCH ) TeTparuapodypan-2-mn |metni-2-mMetunnponanoara (46,5 1, 102,32
MMOJIb) U OXJaxkaanu cMech o Hiwke 5°C Ha nensHoi Oane. Ilpomoipkany nepeMernnBaHue B
teueHne 20 MUHYT. 3aTreM MemieHHO noOasnsian okcuxiopun ¢ocdopa (V) (14,35 mu, 153,48
MMOJIb) B arMocdepe aprora npu temneparype meHee 20 °C B teueHue 15 munyT Peakumro
koHTpouposanu no TCX (100% EtOAc), ucxonnoe Beuiecto (R=0,89) O6bu10 M3pacxomnoBaHO
MeHee YeM 3a 2 4Yaca, W HaOqomamu HOBOe MATHO, oOycioBieHHOe mpoayktoMm (Rg=0,78).
Peaxnuro racuny, ucnons3ys 500 mut Bonsl v 400 mia EtOAc. TlorammeHHy0 peakimoOHHYIO CMECh
OCTaBJISIIM TNepEMEIINBaThCs MPU KOMHATHOH Temmeparype Ha 15 munyT Crou paspensnu u
NPOMBIBAJIM OpraHudeckuii cyioi Bomoit (2 x 100 mur), 200 mu 0,5 . HCl u HachlmeHHBIM
coneBbiM pactBopoM (2 x 100 mur). OpraHudeckuil CIION CyIIMiud Han Cyjib(paroMm HaTpws,
(uIbTpOBAN M KOHLEHTPUPOBAJIN MPU MOHWKEHHOM J1aBjieHnH ¢ nonydeHneM [(2R,3R, 4R)-3 4-
Ouc(2-MeTUIIPONaHOUIIOKCH)-5-[2-0kc0-4-(1,2,4-Tprazon- | -mn)mupumMuus-1-
wi|rerparuapodypan-2-ui |MeTun-2-meTunmnponanoara (49 r, 96,93 mmons, Bbxon 94,735%) B
BUJE SKEJITOr0 MAacCisIHUCTOrO BellecTBa. HeouulleHHbII MaTepual HCIONb30BAIU Ha
crenyroei cragun 0e3 TOMONHUTEbHON OYUCTKH.

B xpymiomonnyro komby oOwsemom 500 wmn 3arpyxkamu  [(2R,3R,4R)-3,4-6uc(2-
METUJIIPOTIAHOUIIOKCH)-5-[2-0kc0-4-(1,2,4-Tprazomn-1-mn)nupumunus- 1 -un|rerparugpodypas-
2-nn|meTtun-2-merunnponasoar (48,9 1, 96,73 mmons), sTrnanerar (400 MiT) 1 U30MPOITHIIOBBIN
crmpt (100 mi). PeakioHHYI0 CMeCh MepeMeInBaii Ipyu KOMHATHON TeEMITEpaType O MOJHOTO
pacTBOpeHHs ucxomHOro BemecTBa. OpamHxeBblli pacTBOp 00OpadaThIBajM THAPOKCHUIAMHUHOM
(6,52 mi, 106,41 MMOnb) ¥ HmEpeMEIINBAIN TOJYUYEHHBIH JKENThIH PAacTBOpP NPU KOMHATHOMN
temneparype, u koHTponuposain no TCX (EtOAc). Uepes 1 yac ucxomHoe BEIIECTBO He
HaOmonanu. Peakuuio racuiy, ucrons3yst SO0 Mt Bozbl, U pasaessian cion. OpraHuyeckuid Ciion
npombiBaiy, ucnonb3yst 100 mu Bozabl, 100 M X 2 HACBHILIEHHOTO COJIEBOTO PacTBOpA, U 3aTeM
cymmian Han cynbpatom Harpust. OpraHu4eckuil ciiod (UIBTPOBAIM M KOHLIEHTPUPOBAIH TPHU
MOHIKEHHOM JIaBJIEHUM C TOJYYeHHEeM HEOYHIIEeHHOro mnpoxaykra. HeouuieHHbIH NpPOOYKT
pactBopsiiu B 180 mn MTBD u ocraBnsnm OXJaXaarbcsli 1O KOMHAaTHOM TeMIepaTypbl.
Jlo6aBysuin 3aTpaBOYHbIE KPUCTAJUIBI U CTaBHIIN KOJIOy B xononwibHUK. OOpasoBasieecs Oenoe
TBEPIOE BEIIECTBO coOMpanu (GUIBETPOBAHUEM, MPOMBIBAJI MUHUMAJIBHBIM KoJiuecTBOM MTBD
U CYLIHJIN 71 Vacuo ¢ oNy4eHneM TpedyeMoro mpoayKra.

IIpumep 10: Cunre3 EIDD-2801
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B kpyriononnyro ko0y odbemom 1 11 3arpy»xkanu ypunus (25 1, 102,38 MMoib) U alieToH
(700 wmur). PeakmmoHHYIO CMECh OCTaBJBLIM MEPEMELIMBATHCS NMPH KOMHATHOH TeMIeparype.
3arem cycneHsuio oOpalarbiBamu cepHoil kucioroit (0,27 mi, 5,12 mmons). [Ipomomxanu
nepeMellnBaHue IPU KOMHATHOM Temneparype B TedeHue 18 wacos. Peakuuro racuimy,
ucrionbdys 100 M TpUMeTHNIaMHMHA, M HCIONB30BAIM Ha CleAyloled craguu  0Oe3
JOTIOJHUTENBHON OYUCTKHU.

B xpyrononnyro konly oovemMom 1 1 3arpyskain peakHOHHYI CMECh U3 MPEabIayIIen
510,08 wmmomp) wu  4-

mumermnamuHormupuanH (0,62 1, 5,1 mmonb). Konly oxnaknanu Ha nensiHol OaHe W 3arem

peakmuu.  3arem  npobaemsmu  TpwyTHiIamuH - (71,09 o,
MEIUIEHHO JA00aBisui  2-MeTuinponaHoni-2-Metwnnponanoar (17,75 1, 112,22 mmons).
Peak1ioHHYI0 CMeCh OCTABJISIM [EPEMEIINBATHCS IPU KOMHATHOM TeMIepaType 10 3aBEpLIEHUS
peakuuu. PeakIMOHHYI0 CMeCh KOHLIEHTPUPOBAJIM IMPHU MOHMKEHHOM JaBJI€HUU U PAaCTBOPSIU
ocrarok B 600 M1 STHIIAleTara, U MPOMBIBAJIN HACBILIEHHBIM BOAHBIM PacTBOPOM OHkapOOHaTa X
2, BOIOM X 2 M HACBHILIEHHBIM COJIEBBIM PAacTBOPOM X 2. OpraHu4ecKkuil CIOHN CylIniau Haj
cynbaroM HATPUsi M KOHLEHTPUPOBAJIM TPU TOHM)KEHHOM JaBJIEHUH C TMOJY4YeHHEM
NPO3PAYHOrO OECIIBETHOTO MACISTHUCTOTO BellecTBa. HeOouHIIeHHbIH MPOAYKT MCIOIb30BAIN HA
crenyrolei cragun 0e3 TOMONHUTEIbHON OYUCTKH.

B xpyrmononnyto konly odbeMoMm 1 J1 3arpyskaiu HEOUUINEHHBIH MPOAYKT, MOJYYESHHBIH
Beime (36 1, 101,59 mmomb) u MeCN (406,37 wmu). PeakuumoHHY0 CMeCh OCTaBJISUTH
NepEMENINBATLCS 10 TMOJIHOTO PAaCTBOPEHHUs HCXONHOTO BellecTBa. 3areM noOasmsum 1,2.4-
tpuaszon (50,52 r, 731,46 mmorne), nocie dero nodapisuin N, N-mivtunstanamud (113,28 wm,
812,73 Mmorb). PeaKIIMOHHYI0 CMECh OCTAaBJISUIH MMePEMEIINBATHCS IIPU KOMHATHOW TeMIIeparype
110 TIOJTHOTO PACTBOPEHMS TBEPABIX BELIECTB. 3aT€M PEAKLUOHHYI0 cMech oxyaxkaanu a0 0 °C Ha
nensiHolt Oane. MemnenHo nobaensimn okcuxyopun (ocdopa (24,44 mu, 152,39 mmons).
[Tony4eHHYIO CYCIIEH3UIO OCTaBJSUTM IEPEMEIINBAThC B arMocdepe aproHa, MEIJIEHHO
Harpesasi 10 KOMHaTHOH TeMIreparypbl. 3aTeM PeakLIMOHHYIO CMECh OCTaBJISUIN NEPEMELINBAThCs
no 3asepuieHus peakuu, o nanaeiM TCX (EtOAc). 3arem peakiuto racwmm, nodasisist 100 Mo
BOABL. 3aTeM CyCIeH3Us IIpeBpalajacb B PAacTBOP TEMHOIO L[BETA, KOTOPBIM 3aTeMm
KOHLIEHTPUPOBAJIU NMpPHU MOHWXKEHHOM nasieHu. Ocrtarok pacteopsaau B JIXM u npombiBaiu

BOJOW U HACBILEHHBIM COJIEBBIM pAacTBOPOM. 3aTeM CYILIMJINM OpPTraHUYeCKUd CJIOoN Haj
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cynbdaroM HaTpusi, GUIBTPOBAIN U KOHIEHTPUPOBAIM NPHU MOHMKEHHOM naBieHHH. [IpomykT
odnIIany xpomarorpaduein Ha cunukarene (2 kojgoHku x 330 r). Bee ¢pakuum, conmeprxamue
NPOAYKT, COOMpay U KOHLEHTPUPOBAJIH MTPU MOHWKEHHOM J1aBJICHUH.

B kpyrononnyro konby oobemom 500 mut 3arpyskajd IPOAYKT U3 MPENbIAYINeH CTaauu
(11,8 1, 29,11 mmonb) u uzonponuoBbiil crupt (150 mut). PeakimoHHYIO CMeCh OCTaBIISIIH
NepeMeLINBaTbCs NP KOMHATHOW TeMIEepaType A0 IMOJHOTO PacTBOPEHHS TBEPABIX BELIECTB.
3arem nobasistu ruapokcwiamuH (1,34 mit, 43,66 MMOIIb) U IPONOJDKAIIH MTEPEMELIBAHUE TIPU
KOMHaTHOW Temmeparype. Ilocne 3aBepmienus peakumu (BDXKX) ymansanm HeOonbiuoe
KOJIMUECTBO PACTBOPUTEIS O] BBICOKMM BaKyyMOM IIpY KOMHATHOH Temmneparype. OcraBLiniics
pacTBOpUTENb YAANsIU IpU TOHMXKeHHOM naeneHun npu 45 °C. IlomydeHHslli ocTaTok
pactBopsinu B EtOAcC 1 npoMbIBaiy BOAOH U HACBHILIEHHBIM COJIEBBIM pacTBOpoM. OpraHH4YecKHil
CJIOM CywIwin Haja cyiab(paroM HaTpusi, QHIBTPOBAIN M KOHLIEHTPHPOBAJIH NPU MOHUKEHHOM
JIABJICHUHU C MOJIyY€HHEM MAaCISHUCTOrO BelecTsa. [Ipyu CTOSHUM Mpu KOMHATHOH TeMIieparype
oOpazoBeIBaIMCh KpUcTauibl. Kprctamiel coOnpanu GUasTpoBaHHEM, TIPOMBIBAIN 3PUPOM X 3 U
CYLIWJIH i1 VACUO ¢ TIONyYE€HHEM MPONYKTa B BUE OEJIOr0 TBEPIOTO BEINECTBA.

B kpyrononnyro konby odbemom 200 mut 3arpyskajd IPOAYKT U3 MPENbIAYINeH CTaauu
(6,5 1, 17,6 mmonp) u MypaBpuHyro kuciory (100 mn, 2085,6 mmonb). PeaknuoHHyrO cMmech
OCTaBJISIJIM TEpEeMELINBaThCsl NPU KOMHATHOM Temreparype B TeueHHe HOUU. XOA peaklUH
koHTponupoBanu no BOXXX. PeakinoHHyr0 cMecb KOHLIEHTPUPOBAJIM IMPU IMOHMWKEHHOM
nasneanu npu 42 °C ¢ monydeHueM Mpo3pavHoro OJeHO-PO30BOrO MACISTHICTOrO BEIIECTBA.
3arem nobasismu 30 Mt 3TaHONA. 3aTeM yAANAIN PaCTBOPUTEND ITPHU MOHIKEHHOM faBieHnu. K
TBepaoMy BemectBy pobasmsuin MTBD (50 wmn) u  Harpeanu. 3arem no0aBisiu
W30MPONWIOBBIM CHUPT U MPOAOJDKAIM HAarpeBaHHe [0 IOJHOTO PacTBOPEHHUs TBEPIAOrO
BemecTsa (5 mir). 3areM pacTBOP OCTAaBJSUIM OCTBHIBATh M CTOATH MPU KOMHATHOH TeMIieparype.
ITpubnmsurensHo wepe3 | dYac HaYMHANOCH OOpa3oBaHME TBEPAOTrO BellecTBa. 1Bepaoe
BEIECTBO cobupanu ¢uubrpoBanuem, npombiBain MTBD u cymmnu in vacuo ¢ nmoiay4eHuem
EIDD-2801 B Bume Oenoro TBepaoro BemecTBa. @uabTpar KOHUEHTPUPOBAU MPHU MTOHMKEHHOM
JaBJICHHH C TIOJYYEHHEM BSI3KOTO BEINECTBA, KOTOPOE PACTBOPSUIM B HEOONBIIOM KOJIUYECTBE
W30MPONUIIOBOIO CHHpPTa MpU HarpeBaHUU. PacTBOp OCTaBIsIM CTOSATh NPU KOMHATHOM
TEMIIEpaType B TedeHre Hour. B konbe oOpa3oBbIBAIOCh TBEPAOE BEIIECTBO, KOTOPOE CoOMpatu
(bunbTpOBaHWEM, MPOMBIBAINA H3OMPOMIIIOBEIM criuproM U MTBDJ, u cymwunm in vacuo ¢
NIOJTyYE€HUEM JOTIOJIHUTEIPHOTO KOJIMUECTBa TpeOyeMOoro mpoayKTa.

EIDD-2801 (25 r) pactBopsutu B 250 MJI H30TIPOITMIIOBOTO CIIMPTA MPH HarpeBaHuu 10 70
°C ¢ mony4eHrneM Npo3pavyHOro pacTeopa. Temblii pacTBOp PHIIBTPOBAIN Yepe3 TOHKUH QHIBTD
U IEPEHOCHITH (PUIIBTPAT B TPEXTOPIYIO KOJOy 00BEMOM 2 J1 ¢ BEpXHENPUBOAHOH Memrankon. Ero
cHoBa HarpeBanu 10 70 °C, u B xonby memnerHo nodasmsuin MTBED (250 mu). B mpo3padssiii
pacTBOp BHOCUJIM 3aTPaBOYHbIE KPUCTAJUIBI U OCTABISAIM MEIJIEHHO OCTbIBaTh 10 KOMHAaTHOMN
TEMIIepaTyprl MpH MepeMenBaHuy B TeueHne 18 gacoB. OOpa3oBasliieecs: TBEPIOE BELIECTBO
EIDD-2801 or¢unsrpoBeBaiu u npomsiBaid MTBJ, u cymumu npu 50 °C non BakyymMoM B

TeyeHue 18 vacoB. PUIbTpaT KOHUEHTPUPOBAIU, CHOBA PacTBOPSIU B 50 MJI M30MPOMUIOBOIO
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cnupra u 40 mn MTBD npu HarpeBaHuu € MOJYyUYEHHEM MPO3PAUYHOIO PacTBOPA, U OCTABISIH
CTOSATH NIPU KOMHATHOM TeMIeparype ¢ nonydenruem sropoit naptuu EIDD-2801.

IIpumep 11: O6uii cuHTe3 AJ5 AeHTepUPOBAHHUS

RO RO D
O._o r_ LO~].-OH

R _— -

R R R R

389 390

Jlakton 389 (0,0325 monb) nobaBisin B Cyxylo KojOy B arMocdepe aproHa u 3arem
pactBopsi B cyxoM TI'® (250 mu). 3atem pacTBop oxnaxkaanu a0 MuHyc 78 °C u 1o Karjisim
nobassuin pacteop DIBAL-D B Tonyone (0,065 moinb). PeakIIMOHHYIO CMeCh OCTaBIISLIH
nepemernuBarbes npu MuHyc 78 °C B TeueHue 3-4 4yacoB. 3aTeM peaKLUIO FaCHIM, MEAJIEHHO
nobasJisist Boay (3 mut). 3aTeM peakMOHHYK CMeCh OCTABJISLTN MEPEMEITNBAThCSI, OTHOBPEMEHHO
HAarpeBasicb 1O KOMHATHOM TeMIleparypbl. 3areM CcMechb pa30aBisuid JOBYMS OOBEMaMH
IVSTUIIOBOTO 3(Hpa M 3aTeM BBUIMBAJIN B PaBHBI OOBEM HACBIIEHHOTO PacTBOpa TapTpara
Hartpusi-kanust. OpraHudeckuit cjoi ormensiy, cyumwuid Hany MgSQs, dunbtpoBamu u
KOHLIEHTPUPOBAJIU IPU NOHWKEHHOM AaBieHuu. OCTaToOK OYMINAMM HAa AUOKCHUIE KPEMHUS,
AIIOUPYSI CMECHIO TeKCAHBI/3TUJIALIETAT. 3aTeM IMOoJyueHHbIH JakTon 390 mpespainany B anerar
wn OeH3omnar u oOpabaTeiBaId B YCIOBHAX COYETAHUS C LIUTO3MHOM, & 3aT€M JOIOJHHUTEIBHO
npespaiany B N-ruApOKCULIUTUIUH.

IIpumep 12: IIpoTOKO/IBI AHATH3OB

Cxpununrossie Tectol Ha DENV, JEV, POWYV, WNV, YFV, PTV, RVFV, CHIKYV, EEEV,
VEEV, WEEYV, TCRYV, PCV, JUNV, MPRLV

Ilepsuynviit mecm Ha chudcenue yumonamuyeckozo oeticmeus (1[11/]).

Tecrsr Ha unaruOuposanue LIIJ{ mpoBOmsT C 4YeTHIPbMS KOHLEHTpALUsIMU. [ OTOBAT
KOH(IIOOHTHBIE WJIM TOYTH KOH(JIFOSHTHBIE MOHOCJIOH KJIETOYHBIX KYJBTYpP B 90-JIyHOYHBIX
OIHOPAa30BbIX MUKporutanmerax. Kierku comepxkarcs B MEM uium DMEM ¢ nobaienuem
sMOpHuoHanbHON Obrubelt chiBOpoTkH (FBS) B cooTBercTBMU ¢ TpeOOBaHUSIMH JJIsl KaKIOW
KJIETOYHON JMHUU. Jlnsi NPOTHBOBUPYCHBIX AHAIM30B HCIOJIB3YETCsl Ta K€ Cpena, HO C
conepkanrieM FBS, cHikeHHBIM 10 2% uimu MeHee ¢ goOaBieHreM 50 MKI/MJT T€HTAMULIMHA.
HcnpiTyeMOe COCOMHEHHE TOTOBSIT B YETHIPEX JIOTAPU(PMUUECKUX KOHEYHBIX KOHIIEHTPALIUSX,
00brano 0,1, 1,0, 10 1 100 mMxr/mu wiu MkM. Ha kakmoM MUKpPOIUTAHINETe HAXOASITCS JIYHKH TSI
BHPYCHOTO KOHTPOJISL U KOHTPOJIS KJIEeTOK. [lapaniensHo ¢ 3TUM TeCTUPYIOT H3BECTHOE aKTUBHOE
JIEKApCTBEHHOE CPEACTBO B KaueCTBE IIOJOXKUTENBHOIO KOHTPOJBHOIO JIEKAPCTBEHHOI'O
CPeACTBa, UCTOJB3Ysl TOT K& CIOCOO, UTO W JJIsl MCIBITYEMBbIX COSIMHEHUN. B KakmoMm Tecte
TECTUPYIOT MOJIOKUTENbHBIM KOHTPONIb. AHAIN3 HAYMHAIOT, BHaYaJIe yajisis MUTaTeJbHYIO Cpeny
U3 90-IyHOUYHBIX TUIAHIIETOB C KJIETKAMH. 3aT€M HCIBITYEMOE COENMHEHHE HAHOCAT B 0ObeMe
0,1 mMn B nyHKM npu KOHULEHTpauuu 2X. Bupyc nmoMmemaroT B JIyHKH, NPEAHA3HAYECHHBIC IJIs
BUpyCHON uHpeximu o0braHO B no3e MeHee 100, 50%-X MHQEKIMOHHBIX 103 KIJIETOUHBIX
kyneryp (CCIDso) B obveme 0,1 mu. Cpeny Oe3 Bupyca, NMOMEIIAIOT B JYHKH KOHTPOJIS

TOKCHYHOCTH U JIYHKHU KOHTPOJIsI KJIeTOK. JIyHKHM KOHTpPOJsi BHpyca oOpadaThIBAalOT BHUPYCOM
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aHayornuHeiM oOpasom. [lmanmersr nHKyOHpytoT mpu 37°C ¢ 5% CO:z nmo tex mop, moka B
JyHKaX KOHTPOJsl BuUpyca He Oymer ormeuarbcs MakcumanpHoe LTI/ Ilnanmersr 3arem
okpamuBatoT 0,011% HeHWTpanpHBIM KpPacHbIM B TeYE€HHE NPUOIM3UTENBHO JIBYX YacOB B
unkyOarope npu 37° C ¢ 5% CO;. HeifrpanbHy0 KpacHYIO Cpeny yAaJSIOT IMyTeM IOJIHOM
acTpalMy, W KJIETKH MOXHO MpoMbITh | pa3 pactBopoMm ¢ocdarnoro Oydepa (PBS) mms
yAaJeHUsl OCTAaTOYHOro kpacureisi. PBS momHOCTBIO yoansioT M BKIFOYEHHBIN HEHTpasbHBIN
KpacHbIH 30NpyoT ¢ noMoinbio 50% nurparnoro Gypepa Copencena/50% stanona (pH 4,2) B
TedeHue no MeHbluel Mepe 30 MuHyT. HelTpanabHbIil KpacHBIN KpacUTeNb MIPOHUKAET B JKUBBIE
KJIETKH, TIO3TOMY, YeM MHTEHCUBHEE KPACHBIH LIBET, TeM OOJIbIIE KOJTMYECTBO YKH3HECTIOCOOHBIX
KJIETOK, MPHUCYTCTBYIOMHMX B JyHKaxX. Comep:kaHue KPacUTeNsl B KOKIOW JIYHKE KOJHUYECTBEHHO
OTPENEJISIIOT C MCIONB30BAHUEM 96-TYHOYHOTO CeKTPo(OTOMETpa MpH JUTHHE BOJHBI 540 HM.
Conep:xaHne KpacuTelsi B KaXXIOM HaOOpe JYHOK MpeoOpasyercsi B MPOLEHTHOE COAEpIKaHUe
KpacuTeisi, MPUCYTCTBYIOIIETO B HEOOPaOOTAHHBIX KOHTPOJBHBIX JIYHKAX, C HCIIOJIB30BAHUEM
KOMIBIOTEpHOH Talmumbel Ha ocHoBe Microsoft Excel. 50% asddexrusubie  (ECso,
uHrHOUpyromue BUpyc) KoHueHTpaumd u 50% murorokcmyeckue (CCso, MHrHOMpyromue
KJIETKH) KOHLEHTPALUU 3aT€M PACCUUTHIBAIOT C TIOMOIIBIO IMHEWHHOTO PErpeCCHOHHOTO aHAN3a.
Koadduuuent CCso, nenennsiii Ha ECso, maer 3HaueHne nagexca cenekTuBHOCTH (SI).

Bmopuunweiii mecm na cuuscenue 1[I1]]/ypoorcas eupyca (VYR)

OTOT TECT BKIIOYAET METOAOJOTHI0, AHAJIOTUYHYK) METOIMKE, ONHCAHHON B
npeapIIymux ads3anax, C HCIONb30BaAHUEM 96-TyHOYHBIX MUKPOIUIAHLIETOB C KJIETKAMHU.
Paznuuus ormeueHsl B 3TOM paszmene. Bocemp mnomynorapuMUYECKHMX KOHLEHTPALMH
MHTUOUTOpa TECTHPYIOT Ha NPOTUBOBUPYCHYIO aKTMBHOCTh M IIMTOTOKCUYHOCTH. ITocne Toro,
KaK MPOU30WIET JOCTAaTOYHAS PEIUIHMKALUS BUPYCa, M3 KaXIOH 3apakeHHOM JIYHKU OTOMpaeTcs
obpaszen cynepHatanta (OOBEIUHSIIOTCS TPH MOBTOPHBIE JIYHKH) M MPU HEOOXOIUMOCTH €ro
COXPAHSIIOT IS IPOBEEHUS 4acTH 3TOro tecta - VYR, AJbTepHATUBHO, MOXKHO NMPUTOTOBUTH
OTAENbHBIM IUIaHIIeT W 3aMopo3uth aias Tecta Ha VYR, Ilocne TOro, xak OTMeuY€HO
makcuManbHoe LTI, rmiaHmersl ¢ JKHUBBIMU KJIETKAMH OKPAIIUBAIOT HEHTPAJIbHBIM KPACHBIM
kpacuteneM. ConeprkaHue BKIFOUEHHOTO KPACHUTEJNs ONMPENeNOT KOJINYECTBEHHO, KaK OMHCAHO
BbIle. JJaHHBIE, TOJyYEeHHBIE U3 YTOW YaCTH TECTA, MPENCcTaBystoT coboii 3HadeHust ECso, CCso u
SI nns  mHeWTpampHOro kpacHoro. CoOeOWHEHHWs, B OTHOIIEHWH KOTOPBIX HaOmomaercs
AKTUBHOCTb, YKa3aHHAasl BbILIE, JOMOJHUTEIBHO OLEHUBAKOT ¢ momouplo aHaiuza VYR. Tect
VYR sBRsieTcs: MpsIMBIM OIpeeNIeHHEM TOTO, HACKOJIBKO TECTHPYEMOE COeIMHEHNE NHIHONPYeT
perMKauuo Bupyca. Bupyc, KOTOpbI ObUT PEIIMUMPOBAH B MPUCYTCTBHH TECTHPYEMOTO
COEAMHEHUs, TUTPYIOT M CPABHHUBAOT C BHUPYCOM U3 HEOOpaOOTaHHBIX WH(PHUIMPOBAHHBIX
KoHTponeil. TurpoBanne oOBENMHEHHBIX 00pa3LOB BUpyca (COOpaHHBIX, KAK OMHMCAHO BBIIIE)
NPOBOZASAT IyTEM pPa3BEIEHUs] B KOHEYHOM TOYKE. DTO JOCTUTaercs MyTeM THUTPOBAHHS
JOrapu(pMUUECKOr0 pa3BeleHUs] BUpPyCa C HCIONB30BaHWEM 3 WM 4 MHUKPOJIYHOK Ha OIHO
pa3BeeHNe Ha CBEXHMX MOHOCIOSIX KIJIETOK IyTeM TUTPOBAHMsS B KOHEYHOW Touke. JIyHKH
OLIEHMBAIOT HA HAJIWYHE WM OTCYTCTBHE BHPyCa IMOCIE TOro, Kak HaONIOaeTcsi OTYETIIMBOE

HITJ (u3MepeHHOE IO TMOMIOLIEHUIO HeHTpanbHOro kpacHoro). Iloctpoenme rpaduxa
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3aBHCUMOCTH  JIOTAPU(PMUUECKOW  KOHLEHTPALMK HUHruOUTOpa OT  JIOrapUPpMUUECKON
KOHLIEHTPAllMU BUPYCa, MPONYLMPYEMOIo MPU KaXAOH KOHLEHTPALUHU, MO3BOJSET pacCUUTaTh
s¢pdexkruHy0 koHIEeHTparmio 90% (omuH logio) nuneiHol perpeccueii. Jlemenue ECoo Ha
3HaueHue CCso, MOTyYEeHHOE B IEPBOM YaCTH TECTa, AaeT 3HaueHue SI 11t 3Toro Tecra.

IIpumep 13: CkpuHHHIOBbIE TECTHI AJs BUpYyca Juxopaaku Jlacca (LASY)

Ilepsuunviii mecm Ons supyca auxopaoxu Jlacca.

TOTOBSIT KOH(IIOIHTHBIE HJIM MOYTH KOH(IIFOHTHBIE MOHOCJIOU KJIETOYHBIX KYJETYD B
12-n1yHOYHBIX OIHOPA30BbIX MHKpoILIaHuierax. Knerku comepxkarcs 8 DMEM c nobGasienuem
10% FBS. Inst mpOTUBOBUPYCHBIX aHAJIM30B HCIONB3YETCS Ta K€ Cpeaa, HO C COOmepsKaHHeM
FBS, cHmwkenHbiM 10 2% wunu MeHee ¢ npodamieHueM 1% MEeHUIMIUTMHA/CTPENTOMUIIMHA.
HcnpiTyeMOe COCIMHEHHE TOTOBSIT B YETHIPEX JIOTApU(PMUUECKUX KOHEYHBIX KOHIIEHTPALIUSX,
00brano 0,1, 1,0, 10 u 100 mkr/mu wiu MKM. BupycHbIl KOHTPOJIb M KJIETOUHBIH KOHTPOJb C
KQXJbIM TECTHPYEMBIM COEIMHEHHEM IMPOBOASATCA mapauienpbHo. Kpome Toro, usBecTHoe
AKTUBHOE JIEKAPCTBEHHOE CPEACTBO HCIBITHIBAIOT B Ka4eCTBE MOJIOKUTEIBHOIO KOHTPOJI
npernapara CpeAcTBa C UCIOJb30BAHUEM TEX K€ YCJIOBHUM ITOCTAHOBKHU TE€CTA, YTO OMUCAHBI IS
KOHTPOJIs1 BUpyca U KJIETOK. I10o0KUTENbHBIN KOHTPOJIb TECTUPYETCS B KaXKAOM TecTe. AHaIu3
HAYMHAIOT BHAuaje C yAaJeHUs NUTaTeNbHON cpenbl u3 12-IyHOUHBIX MJIAHIIETOB C KJIETKaMU U
uapuumposanus kietok npu nomoru 0,01 MOI (MHOXeCTBEHHOCTh HH(PHLIMPOBAHHSI) BUPYCOM
LASV mramm Josiah. Knerku nHkyOupyror B TedueHne 90 muHyT: 500 MK WHOKYJISTA/TYHKY
M12, npu 37° C ¢ 5% COz ¢ NOCTOSHHBIM JIETKUM MOKauuBaHUEeM. WHOKYIATHI yOAISIOT U
KJIETKU TPOMBIBAIOT 2 pa3a Cpemoil. 3areM HCIBITYeMOe COeJUHEHHE BHOCAT B 1 mu obmero
oobema cpenbl. Cynepnarant TkaHeBod KyneTypbl (TCS) coOuparor B omnpeneneHHble
BpeMeHHble Touku. 3areM TCS Oymer HMCIOIB30BATBCS AJSl ONPEAENCHUS HWHTUOMPYIOLIEro
BIMSIHUSL COEQUHEHUN Ha pEIUIMKALUK BUpyca. Bupyc, KOTOpBIM perMUUpOBajCs B
NPUCYTCTBUM TECTUPYEMOIO COEIMHEHHUs, THUTPYIOT M CpPaBHUBAIOT C BUPYCOM U3
HeoOpaOOTaHHBIX WH(PUIMPOBAHHBIX KOHTponeh. Jlnsi turpoBanus TCS roToBAT CepuiiHbIe
NECSITUKPATHbIE Pa3BeAeHUs] U HCIONB3YIOT MX JJI 3apakeHUS CBEXXHUX MOHOCJIOEB KJIETOK.
Knerku nokpeiBatoT 1% araposoi, cmemannoii 1: 1 ¢ 2X MEM c¢ no6asnennem 10% FBS u 1%
NEHULWUTNHA, W ONPEAeNsIoT KojmdecTBo Onsmiek. [locTpoeHuwe rpaduika 3aBUCUMOCTH
JorapuMHUYECKOl KOHLEHTpALWU WHTuOMTOpa OT Jorapudma BUpyca, MPORAYLHUPYEMOTrO NpHU
KaKJIOM KOHLIEHTPALVH, MMO3BOJISIET paccuuTarb ddekTruBHy0 KoHIeHTpauuo 90% (onuH logio)
C IOMOIIBKO JIMHEWHOUN perpeccuu.

Bmopuunweiii mecm ona eupyca nuxopaoku Jlacca.

BTopuuHBIl TecT BKJIHOUAET METOAOJNOIHMIO, AHAJIOTMYHYIO METOAMKE, ONHCAHHOW B
npeapIIymux naparpadax, ¢ UCIoab30BaHNueEM |2-TyHOYHBIX IUIAHIIETOB C KJIETKaMH. Pazmmuuns
OTMeueHbl B 3TOM paszaene. Kierkun MHQUIMPYIOT, KaK OMMCAHO BBINIE, HO HAa 3TOT pa3 HX
nokpeiBatoT 1% araposoii, pasdasnennoit 1: 1 2X MEM c pobasnenuem 2% FBS u 1%
NEHULWJUTNHA/CTPENITOMUIIIHA M JOINOJHEHHOM  COOTBETCTBYIOINEH  KOHIIEHTpaLuei
nexapcTBeHHOTO cpeactna. Knetku makyoupyror npu 37°C ¢ 5% CO; B Teuenue 6 aHeil. 3arem

BEPXHMH CIIOH yHasisoT, W IuaHmeTsl okpamuBaioT 0,05% kpucramamyeckoro (puojIeToBOro
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kpacurensi B 10% 3abydepenHom popmanuHe B TeUeHHE MPUOTUZUTEIHFHO IBAILIATH MUHYT MPH
KOMHaTHOH TeMIreparype. 3aTeM IUTaHLIEThbl MPOMBIBAIOT, CYIIAT M MOACUUTBHIBAIOT KOJMYECTBO
Oomsmex. KommuectBo Onsimexk B kaxxnoM HaOope pasBeAEHWN COEAMHEHHs IEPEeBOISAT B
MPOLIEHTBl OTHOCUTEJIbHO HeoOpaOoTaHHOTO BHPYCHOTrO KOHTPOJsi. 50% sddextuBubie (ECso,
BUPYC-MHTHOMPYIOIME) KOHLEHTPALMU 3aTeM pPACCYUTBHIBAIOT C TIOMOIIBIO  JIMHEHHOrOo
PErpecCUOHHOTO aHAJIN3A.

Ipumep 14: CxpunuHrosbie Tectbl 1js1 Bupyca J6oabsl (EBOV) u Bupyca Hunax
(NIV)

Llepsuynviit mecm ona supyca S60nvr/Hunax.

TecThl CHM)KEHUS] KOHLIEHTpALMK OJISIIIEK MPOBOASTCS € YETHIPbMSI KOHLIEHTPALMSIMIL
TOTOBAT KOH(IIIOSHTHBIE WJIM TMOYTH KOH(IFOIHTHBIE MOHOCJIOM KJIETOYHBIX KYJNBTYp B 12-
JYHOUHBIX OTHOPA30BbIX MHUKporuiaHmerax. Knerku conepxarcs 8 DMEM c no6asnerunem 10%
FBS. Jlns npoTHBOBHPYCHBIX aHAJIM30B UCIOJB3YeTCs Ta K€ cpena, Ho ¢ comepxkaHueM FBS,
CHIDKEHHBIM 110 2% niin MeHee ¢ nodasieHueM 1% neHnumuinHa/cTpentoMunnaa. Menbiryemoe
COEIMHEHHE TOTOBSIT B YETHIPEX JIOTApU(PMUUIECKUX KOHEUHBIX KOHIIEHTparusix, oobuaHo 0,1, 1,0,
10 u 100 mxr/mn wu MkM. TlapajiensHO ¢ KaXAbIM TECTUPYEMbIM COSTUHEHUEM TPOBOAUTCS
KOHTPOJIb BHUpyCa M KOHTPOJIb KJETOK. Jlanee HM3BECTHOE aKTMBHOE JIEKAPCTBEHHOE CPENCTBO
UCTIBITHIBAIOT B KaueCTBE IOJOXKUTEJIbHOTO KOHTPOJBHOIO JIEKAPCTBEHHOIO CpENCTBA C
UCIOJIb30BAHUEM TE€X K€ YCJIOBMUM IOCTAHOBKHU TE€CTa, YTO OMMCAHbI AJIi KOHTPOJS BUpyca U
KJIETOK. B Ka)kIOM TecTe TeCTUPYETCs OJIOKUTENbHbIN KOHTPOJIb. AHAJIN3 HAUMHAKOT BHAUYaJe C
yAaleHusl MUTAaTeJbHON cpefbl U3 12-TyHOUHBIX IUIAHIIETOB C KJIETKaMHU. 3aTeM HCIBITyeMOe
coepuHeHue HaHocsT B oobeme 0,1 mn B nyHku npu koHueHrpammu 2X. Bupyc, oOpuHO B
konuuecTse npudamsuTesnpHo 200 equHuL, odpasyromux Onstmky B oobeme 0,1 M1, moMeIaoT B
JYHKH, TIpeIHa3HaueHHble Ui BUpPycHOH uH(pexkuuun. Cpeny Oe3 Bupyca, NOMELIAOT B JYHKH
KOHTPOJsI TOKCHMYHOCTH M JIYHKH KOHTPOJS KIJIETOK. BHpyCHBIE KOHTPOJbHBIE JIYHKH
00pabaThIBalOT BUPYCOM aHaJOrHYHbIM 00pa3oM. [Tnanmers! nakyOupyroT npu 37° C ¢ 5% CO»
B TeUeHHE ONHOro 4aca. MHOKyISATHL, comeprkalline BUPYC, YHAJSIIOT, KJIETKH MPOMBIBAIOT U
nokpeiBatoT 1,6% Tparakantom, pa3seneHHbiM 1: 1 2X MEM c¢ nobasnenuem 2% FBS u 1%
NEHULMJUTHHA/CTPENITOMUIITIHA M COOTBETCTBYIOLIEH KOHLIGHTpaluu mpenapara. Kierku
uakyoupyrot npu 37° C ¢ 5% CO; B teuenne 10 mgHeit. 3areM BEpXHUH CJIOH yHaJSIIOT, U
iaHmeTel  okpammBaroT  0,05%  kpuctammmueckoro ¢uoneroBoro kpacutens B 10%
3a0ydepeHHOM (OpMaNFiHE B TEYEHHE NPUOIM3UTENbHO ABANLUATH MUHYT NPU KOMHATHOH
TeMmreparype. 3aTeM IUIaHLIETHl MMPOMBIBAIOT, CYLIAT W IONCYUTHIBAIOT KOJIUYECTBO OJISIIEK.
KonmuecTso Omsiiek B KaknoM Habope pa3BefeHuil COeNMHEHNH MePeCYUTHIBAIOT B MPOLIEHTAaX
OTHOCHUTENIbHO HeoOpaboTtaHHOro BupycHoro koHtposst. 50% sddexrtuBnbie (ECso, BUpYC-
UHTUOMPYIOIIKE) KOHLIEHTPALMU 3aTEM PACCUUTBIBAIOT C TIOMOIIBIO JIMHEHHOTO PErpPeCCHOHHOTO
aHaJn3a.

Bmopuunveiii mecm na eupyc J6onvt/Hunax ¢ komnonenmom VYR.

BTopuuHBI TeCT BKIHOUYAET METOAOJNOIHIO, AHAJIOTMYHYIO METOAMKE, ONHCAHHOW B

NpeabIayLIHUX 3638113)(, C HUCIIOJb30BAHUECM 12-.]'IYHOLIHI:;IX MUKDPOIUIAHIIETOB C KIICTKAMMU.
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Paznuumss oTrmeueHsl B 3TOM paszmene. Bocemp momymorapuMUYECKHMX KOHLEHTPALMH
UHTHOUTOpa TECTHPYIOT Ha MPOTUBOBUPYCHYIO AKTUBHOCTb. B Ka)kmol mapTum OlleHMBaEMBIX
COEAMHEHUI TECTUPYETCs] ONHO MOJIOKUTENbHOE KOHTPOJIbHOE JIEKAPCTBEHHOE CpencTBo. [l
3TOrO TecTa KIeTKH MHGUUUPYIOT BUpycoM. KieTkn MHOUIMPYIOT, KaKk OMHMCAHO BBILIE, HO HA
3TOT pa3 uHkyoupyroT ¢ DMEM ¢ noGasnenuem 2% FBS u 1% neHuumuiMHa/CTPENTOMULITHA U
C COOTBETCTBYIOLIEH KOHLEHTpAaLUeH JeKapCTBEHHOro cpexacTBa. Kietku HHKyOHpYIOT B
tederne 10 puet mpu 37° C ¢ 5% CO; ¢ exeqHEeBHBIM HAONIOAEHNUEM O[] MHKPOCKOIIOM IS
OTpeNesIeHHsI KOJMYECTBA 3€JICHbIX (DIYOPECIEHTHBIX KIJIETOK. AJIMKBOTHI CyNepHATAHTA W3
UH(QULMPOBAHHBIX KJIETOK OTOMPAIOT €XKEAHEBHO C OOBEAMHEHHEM TpPeX MOBTOPHBIX JIYHOK.
OObenuHEeHHBIE CYNIEPHATAHTHI 3aTEM UCTIOJB3YIOT ISl ONPEEICHNS] HHTHOUPYIOIIETO IeHCTBHS
COEMHEHUI Ha pEIUIMKALMWI BHpPyca. BUpPYC, KOTOPBI pPEIUIMLUUPOBAICS B HPHCYTCTBUH
TECTHPYEMOTO COEIUHEHMs, TUTPYIOT M CPaBHUBAIOT C BHPYCOM M3 HeoOpaOOTaHHBIX
uHpUUUPOBaHHBIX KOHTposiel. JIysi TUTpOBaHHS OOBEOUHEHHBIX OOpa3LOB BHUPYCa TOTOBST
CepuiiHbIe NECSITUKPATHBIC PA3BEACHUS M HCIIONB3YIOT MX JUIS 3apPaKEHHsI CBEKMX MOHOCIIOEB
kJIeToK. KJIeTKH TMOKPBIBAIOT TparakaHTOM M OIPEHENsIOT KoamuecTBo Omsmek. Iloctpoenue
rpaduka 3aBucumocTtH logl0 koHueHTpaimm uHruOuTopa or logl0 KOHLEHTpaumu BHpYCa,
NPOAYLUPYEMOTO TPU KKAOH KOHLEHTPALMH, TIO3BOJIIET paccuutarb 3(PQeKTHBHYO
koHLeHTpauo 90% (omuH 10g10) ¢ MOMOIIBIO TUHEWHOH perpeccuu.

IIpumep 15: TecT LMTONPOTEKTOPHOIO AeHCTBHS NPOTUB BUpyca /lenre

IIpuroToBneHue KIETOK: Tepen HCIOJb30BAHUEM B TPOTUBOBHPYCHOM —aHAJIN3E
naccupyrot knetku BHK21 (knerku mouek cupuiickoro 3onoructoro xomsiuka, karanor ATCC
Homep CCL-10), knetku Vero (kieTku nouek adpukaHCckoi 3eneHoi MapTeiky, karanor ATCC
HoMep CCL-81) wmnu knetku Huh-7 (remarouemmonsipHas kapuuHoMa udenoseka) B DMEM c
nobasnennem 10% FBS, 2 MM L-miyramuna, 100 en./mn nmenummuimaa U 100 MKr/mi
crpenToMHuLIMHA BO ¢uakoHax T-75. B meHb, mpeamecTBYOMNUN aHAIU3Y, KJIETKH PacCeBalOT B
cootHoweHnu 1: 2 myst obecredeHus: SKCIOHEHIUAIbHOM (ha3bl pocTa BO BpeMst MH(EKLHU.
KonnuecTBeHHYIO OLIEHKY KJIETOK M MX JKM3HECNMOCOOHOCTH MPOBOOWJIM C HCIOJIb30BAaHHEM
T€MOLIUTOMETPA U MCKJIFOUEHUS] KPACUTENs] TPUIIAHOBOTO CUHETO. [IJisl KJIeTOK, UCTIONb3yEeMBbIX B
TECTe, JKU3HECIIOCOOHOCTh cocTaBisia Oonee 95%. Kierkm pecycneHmupoBanmd mpu
koHUeHTpamuu 3 x 10° (5 x 10° ana xnerox Vero u kaetok Huh-7) Ha nyHky B cpene s
KYJIBTYPbI TKaHEH W JOOABISUIM B TUIAHIIETHI IJIs1 MUKPOTHTPOBAHUS € IJIOCKUM JTHOM B OObeMe
100 mxo. IMnanmersr wakyOouposamu npu 37° C/5% CO; B TedeHue HOUM s 0OeCTIEYSHHUSI
anre3un kietok. Ilo naHHBIM HaOMIO#EHUs, MOHOCIOM Obun mnpubmU3uTENpHO Ha 70%
KOH(JIFOSHTHBIMH.

ITonyuenue Bupyca. Illtamm New Guinea C Bupyca Jlenre Tuma 2 ObUl MONy4YeH U3
ATCC (xaranoxuerii Homep VR-1584) u BripammBancs B kinerkax LLC-MK2 (knetku mouex
Makaku-pe3yc, karanoxHbli HoMep CCL-7.1) mis monydeHHs MCXOIHBIX BHUPYCHBIX ITYJIOB.
ANUKBOTY BHpYyCa, NpPENBAPUTENbHO OKpamieHHoro B kijetkax BHK21, semHUMamm wu3
moposunbHUKa (-80° C) M OCTaBIsUIM MEIUIEHHO OTTauBaTh N0 KOMHATHOW TEMIIEpaTrypbl B

Kamepe Ouonormyeckoil 0e30macHOCTH. Bupyc pecycneHaupoBanu M pa3BONWIN B Cpene Ui
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aHam3za (DMEM c nobGasnenunem 2% wuHakTHBHpOBaHHON Harpesanuem FBS, 2 MM L-
ytamuHa, 100 en./mn menumpuumHa U 100 MKI/MIJI CTPENTOMMIIMHA), TAK YTO KOJUYECTBO
BUpyca A00aBIEHHOTO B KaXAYIO JYHKY B oObeM, paBHbIi 100 MKJI, mpeacTasisuio coOoi
KOJIMYECTBO, OINPEAENEHHOE Ml YHUYTOKEHUs KiIeToK Ha 85-95% wuepes 6 nHell mocie
3apaXKEHUs.

dopmar maHmeTa - Kaskaplil miaHmer copepska JyHKH IJ1 KOHTPOJIS KJIETOK (TOJIBKO
KJI€TKH), JIYHKM Ui KOHTpPONs BUpyca (KJIETKU IUIFOC BHpPYC), JYHKH TOKCHYHOCTH
JIEKAPCTBEHHOTO CPEICTBA B TPEX MOBTOpPAX Ha CoequHEeHue (KJIETKH IUIOC TOJIBKO Mperapar), a
TAKXKe HKCIIEPUMEHTAJIbHbIEC JIYHKH B TPEX MOBTOpAx (Mpenapar IUIFC KIETKU TUTIOC BUPYC).

A dexruBHocTh U TOKCHYHOCTD XTT - [Tocie nnky6armu npu 37° C B nakydatope ¢ 5%
CO: TecToBBIE TUTAHIIETHI OKpAIIUBAIN TeTpazonueBbiM kpacurenem X 1T (2,3-0uc (2-meTokcu-
4-autpo-S-cynbpodenmn) -5- [(penmnamuno) xkapboumin]| -2H-terpasonmii ruppokcun). XTT-
TETPA30JIUH METa0OIM3UPYETCS] MUTOXOHAPHAIBHBIMU (PePMEHTaMHU METaOONNYEeCKH aKTUBHBIX
KJIETOK 1O pacTBOPUMOIO TMpPONyKTa (opMasaHa, dYTO TO3BOJISAET MPOBOAHMTH OBICTPHIH
KOJIMYECTBEHHBI aHAJIN3 WHTUOMPOBAHUS BBI3BAHHOTO BHPYCOM YHUYTOXKEHHS KJIIETOK
aHTUBHUPYCHbIMU TecTupyeMbiMu BewmectsamMu. Pacteop XTT roroBunu e:xXeqHEBHO B BUAE
marogHoro pactsopa | mr/min B RPMI 1640. PactBop ¢enasunmerocynsdara (PMS) rorosuim B
koHuenTparuu 0,15 mr/mn B PBS u xpanwunu B remHote npu Munyc 20° C. McxonHblii MaTepual
XTT/PMS roToBHIM HETIOCPENCTBEHHO MEPE]] HCIIONb30BaHNeM mmyTeM nodasnerns 40 mxin PMS
Ha omuH mu pactBopa XTT. Ilarpaecsat muxkponurpoB XTT/PMS noOaisnu B KaKAYKO JTYHKY
IUIAHIIETa W IUIAHIIET NMOBTOPHO MHKyOHMpoBaiu B TeueHne 4 vacos npu 37° C. IlnaHmeTst
3aKpbIBAJIM TEPMETU3UPYIOIIMMH KJIEEBbIMU IOJOCKAMH W OCTOPOXKHO BCTPSXUBAIM WU
NepeBOPAYMBAIM HECKOJIBKO pa3, uTOOBI CMEINaTh PAacTBOPUMBIH NMPOAYKT (opMasaH, 3aTeM
IUTAHLIET CYUTHIBAIN criekTpodoromerpuuecku npu 450/650 HM ¢ MOMOLIBIO puepa IUIAHIIETOB
Molecular Devices Vmax.

AHanu3 naHHbIX - HeoOpaboraHHble naHHbIE ObUTM COOpaHbI M3 MPOrPAMMHOTO
obecnieuenus: Softmax Pro 4.6 u umnoptupoBaHsl B 3NeKTpoHHYIO Tadauiy Microsoft Excel nust
aHanuza. g  KaXAOrOo COEAMHEHHs] pACCUMTBHIBAIM MPOLEHT CHIKEHHsSI BHUPYCHOTO
LIUTOMATHYECKOTO ACWCTBUSI MO CPABHEHUIO C HEOOPaOOTaHHBIMM BHPYCHBIMH KOHTPOJISIMH.
3HaueHHe MpPOLIEHTa KOHTPOJ KIJIETOK PAaCCUUTBIBAIM ISl KaKIOTO COENUHEHHs], CpaBHHUBAs
HeMH(UITMPOBaHHbIE KJIETKHU, 0OpabOTaHHbIE MpenaparoM, ¢ HEMH)HUINPOBAHHBIMH KJIETKAMHU,
HaXOASIIUMMUCS TOJBKO B Cpee.

IIpumep 16 : Tect HUTONPOTEKTOPHOTO AeiicTBUsI npoTuB RSV:

ITonroroeka kierok - Knerkun HEp2 (uenoBedeckue snuTenuanbHbIE KJIETKH, KaTajor
TCC nomep CCL-23) nmaccupoBaiu B DMEM c¢ nobasnenunem 10% FBS, 2 MM L-mrotamuHa,
100 en./mMn menmipumHa, 100 Mkr/mu crpentomunuHa, 1 MM nmpysara Harpus, u 0,1 MM
NEAA B ¢naxkonax T-75 mepex MCHONb30BAaHHEM B aHAJIHM3€ MPOTHBOBHUPYCHOTO AeHCTBUs. B
JIeHb, TPENLIECTBYIOINI aHAIN3y, KJIETKH PacCceBalM B COOTHOIIEHMH 1: 2 g obecrnedeHus
SKCIIOHEHIMAJIBbHOHN (a3bl pocta BO BpeMs uHbpekinu. KonnuecTBeHHYIO OLEHKY KJIETOK M HX

JKU3HECTIOCOOHOCTH MNpOBOAWIIN € UCIIOJIB30BAHUEM TCMOLIMTOMETPA U HMCKIIFOUCHHUA KPACUTEIIA
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TPUNAHOBBIM CHHUM. [lJI KJIETOK, HCHOJNB3YEMBIX B TECTE, JKU3HECTIOCOOHOCTh COCTAaBIIsIA
Gonee 95%. KneTku pecycneHaupoBaiy npy KoHuenTpamun 1 x 10* ketok Ha nyHKy B cpene
IUI KyJNBTYp TKaHedl W 1o0aBNsAiaM B IUIAHLIETHI AJST MUKPOTUTPOBAHUS C IUIOCKHM JHOM B
oobeme 100 mkn. Ilnanmers! uHkyOuposamu npu 37° C/5% CO: B TeueHwe HOUYM I
obecnieuenus aaresuu kierok. Ilpuroroenenue Bupyca. Illtamm RSV Long u mramm RSV 9320
6butn onyuensl u3 ATCC (COOTBETCTBEHHO, KaTaloXHbIH HOMep VR-26 u KarajoKHbI HOMep
VR-955) u Bblpamensl B kierkax HEp2 nna nojydeHuss HCXOAHBIX BHUPYCHBIX IYJIOB.
IIpenBapuTeIbHO TUTPOBAHHYIO AJMKBOTY BUpyca u3Biekanu u3 moposuibHHKa (-80° C) u
JaBajii MENJICHHO OTTaWBarb OO KOMHATHOH TeMmmeparypbl B Kamepe OHOJOrHYecKOn
OesomacHocTH. Bupyc pecycnenaupoBanu u pasBomwsiu B cpene ans aHanmuza (DMEM ¢
nobasnennem 2% wuHakTUBHpOBaHHON HarpeBaHuem FBS, 2 MM L-rnyramuna, 100 ex./mn
nenuwunHa, 100 Mkr/ma crpenromuiinHa, 1| MM nupysara Harpusi 1 0,1 MM NEAA), Tak uro
KOJIMYECTBO BUpYyCa, MOOABJICHHOTO B KXY JYHKY B oObeme 100 MKJ, ompenensuid Kak
KoJau4ecTBo, yOuBaromee or 85 mo 95% wietok uwepes O JOHEW TOCHE 3apasKeHUs.
O¢pdextuBHocTh U TOKcHYHOCTH XTT - IlnaHmersl OKpamMBaiM M aHAJIM3HPOBAIH, Kak
OMMCAHO paHee IS aHAJIN3a LUTOMPOTEKTOPHOrO AecTBHs npu JleHre.

IIpumep 17: TecT HMTONPOTEKTOPHOIO ACHCTBHS NPOTHB BUPYCA IPUIINA

ITpuroroBnenue knerok. Kimerku MOK (knerkn mouek cobax, karamor ATCC Homep
CCL-34) maccuposamu B8 DMEM c¢ nob6asnenuem 10% FBS, 2 MM L-myramuna, 100 en./mo
neHumunHa, 100 Mxr/min crpentomunmba, | MM mumpysara Hatpus u 0,1 MM NEAA Bo
¢nakonax T-75 mepen wucmonb3oBaHMEM B INIPOTUBOBUPYCHOM aHanuze. B neHs,
NPEeALIECTBYIOIUN aHaIN3y, KJIETKH pPacCerBaJd B COOTHOUIEHWH 1. 2 mia obecrieueHus
SKCIIOHEHIIMAJIBHOH (a3el pocTa BO BpeMs MH(puLrpoBaHus. KoJMuecTBEHHYIO OLIEHKY KJIETOK U
UX JKU3HECTOCOOHOCTH MPOBONWJIM C HCHOJb30BAHUEM TI'e€MOLIMTOMETPA W HUCKIIFOUSHHS
KpacuTeNs TPHUIIAHOBBIM CHHHM. [l KIJIETOK, HCMOJB3YEMBbIX B TECTE, JKU3HECIIOCOOHOCTH
cocrasisna Gomee 95%. KneTku pecycrnenmuposanu mpu koHuenTtpamuu 1 x 10* kietok Ha
JYHKY B Cpeie IUIsl KyJbTYp TKaHeld W NOOaBNIsIM B IUIAHLIETHI JJII MHUKPOTHTPOBAHUS C
wiockuM AHOM B oObeme 100 mxi. ITnanmersr nakyOuposamu npu 37° C/5% CO; B TeueHue
HOYHU JJIs1 OOECTICUEHUs! aIT€3HH KIIETOK.

[Tpurorosnenue Bupyca. IlItammbr Bupyca rpunmna A/PR/8/34 (A TCC nomep VR-95),
A/CA/05/09 (CDC), A/NY/18/09 (CDC) u A/NWS/33 (ATCC nomep VR-219) Obutn monmy4eHsl
ot ATCC wnu ot LieHTpa 1o KOHTPOITIO 3a 3a00JIeBAaHUSIMU U BhIpaIIHBAIUCH Ha KieTkax MDCK
IUIs TIONTyY€HUs] UCXOIHBIX BUPYCHBIX MynoB. IIpeasapurenbHO TUTPOBAHHYIO ajMKBOTY BUpyca
u3BNekann u3 MoposmwibHuka (-80° C) W nmaBajiu MENJIEHHO OTTauBarh JO KOMHATHOM
TEMIepaTyppl B KaMepe Ouonormueckod Oe3omacHocTH. Bupyc pecycneHampoBanu u
pazbasinsiu B cpene anst aHaiansa (DMEM c noGasnenunem 0,5% BSA, 2 MM L-ryramuna, 100
en./mu neHuiuMHA, 100 Mxr/min ctpentomunaa, | MM nmpysara Hatpus, 0,1 MM NEAA u 1
MKI/MI TpurcuHa, obpaboranHoro uHrubOutopom mnporeas TPCK) takum oOpasom, 4TOOBI
KOJIMYECTBO BHPYCa, NOOABISIEMOro B KAyl JIYHKY B oObeme 100 MKJI, ONpemensioch Kak

KOJIMUeCTBO, obecrieunBaromee oT 85 no 95% rubenn kieTok yepes 4 AHS MOCIE 3apaskeHUs.
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O¢pdextuBHocTs U TOKcHYHOCTH XTT - IlnaHmersl OKpamMBadM M aHAJIM3HPOBAIH, Kak
OMUCAHO paHee JUIs aHaIu3a LUTONpOoTeKUnu npu JleHre.

IIpumep 18: Tect npoTHBOBHPYCHOIO AelicTBHA NPOTUB BUpYyca renarura C

Knerounas kynsrypa. Penoprepnas knerounas nunus Huh-luc/neo-ET Obuna monyuena
0 CHeIMaIbHOMY JIMLIEH3MOHHOMY COIalleHnto ot nokropa Panbda baprenmnarepa (Kagenpa
MOJIEKYJISIpHOH BHUpyconorun, UHcTUTYT rurnensl, [efinensOeprckuii yausepcutet, ['epmanmst)
xomranneli ImQuest BioSciences. JTa  kineroyHas JMHHMA ~ CONEPXKUT  IOCTOSIHHO
peruTMUUpPYIOIUICS perukoH I3goluc-ubi-neo/NS3-3/ET, comepskammii ciauThiii reH Oenka
mormpepaspl CBETISIKOB-yOUKBUTHH-HeOMHLIMH-(pochoTparchepassr 1 EMCV-ynpasnsiembie
IRES NS3-5B, xopupyromue nocnenosarenbHoctu HCV, conepikaiue ananTUBHbIE MyTalUU
kynbTypbl Tkanu ET (E1202G, T12081 u K1846T). Hcxomuyro kyiastypy Huh-luc/neo-ET
pa3MHOKau myTeM KyiastuupoBaHus B DMEM ¢ nobasnenuem 10% FCS, 2 MM nmoramuHa,
neanwunaa (100 MxEn./mm)/crpenromuunza (100 mMxr/mun) u [X 3aMEHUMBIX aMUHOKHCIIOT
wioc 1 mr/ma G418. Knerku paccenBaiyd B COOTHOWIEHHU 1: 4 M KyJBTUBUPOBAIUA B TEUCHHE
IBYX Taccaked B OmHOH W Toi ke cpenme mmoc 250 mxr/mn G418. Knerkn obpabarbiBanu
TPUIICUHOM, TOACUUTHIBAIIM TyTeM OKpAILIMBAHUS TPUIMAHOBBIM CHHMM M BbICEBAIU B 96-
JyHOYHbIE TUIAHLIETHI JUIsl TKAHEBBIX KyNbTYp MpU IUIOTHOCTH KyIBTypbl KjieTok 7,5 % 10°
KJIETOK Ha JyHKY U uHKyOuposanu rpu 37° C/5% CO; B Teuenne 24 gacos. Ilocne 24-yacoBoii
MHKYOALlMU Cpeny VAasId U 3aMeHssId TOH ke cpenoil, 3a wuckimoueHneM G418, miroc
TECTHPYEMbIE COECAMHEHHUs B TPEX MOBTOpax. B mecTb JYHOK B KaXIOM IUJIAHIIETE B KaueCTBE
KOHTPOJIs BHOCWIH TOJNBKO cpeny Oe3 oOpaborku. Kierku wuHKyOWpoBaJiM B TeueHHE
nonogHUTeNbHbIX 72 yacoB nipu 37° C/5% CO», 3areM u3Mepsiiu aKTUBHOCTb B OTHOLIEHUU
HCV 1o koneyHoidl Ttouke mormdepassl. [[as OINEHKHM KJIETOYHOM TOKCHYHOCTH ITyTEM
okpammBanus X 1T napamnensHo oOpadaTeiBaiy 1 MHKYOUPOBAJIH TUIAHIIETHI B IBYX ITOBTOPAX.

XKu3HecrnocoOHOCTh KIETOK - MOHOCIION KJIETOUHBIX KYJIBTYp U3 00paOOTaHHBIX KIIETOK
OKpaIlMBaJH TETPa3oNueBbiM KpacureigeM XTT 1isi OLEHKH KH3HECTIOCOOHOCTH KJIETOK
penioptepHoii tuauu Huh-luc/neo-ET B mpucyTcTBUM COSTUHEHHIA.

Usmepenne pernukanuu Bupyca - Pernukanuro Bupyca remaruta C U3 TeCTOBOM
CHCTEMBbl PEIUTMKOHA H3MEPSUIM MO AaKTHBHOCTH JIOUM(Epasbl € HCHOJIb30BaHHEM Habopa
pernopTepHBIX TeHOB britelite TUIFOC JFOMUHECHEHIMsST B COOTBETCTBHH C HWHCTPYKIHSIMU
npomsBoautens (Perkin Elmer, Shelton, CT). Bxkparue, omun d¢uakon c¢ britelite u
oG UIM3UPOBAHHBIM cyOcTparom pactBopsuid B 10 mut Oydepa s BoccTaHoBeHus britelite u
OCTOPOXKHO TEPEeMEIINBAIN IMyTeM mepeBopaunBanusi. Ilocne S-MuHYTHON WHKyOaumu mpu
KOMHATHOW Temrieparype B 90-IyHOUHBIE IUIaHIIEeThl no0aBisn britelite miroc peareHT B 103
100 mkn Ha nyHKY. IlnaHmersl repMeTH3MpOBaM KJIEHKOH IUIEHKOHM W WHKYOMpOBAJH TIPH
KOMHAaTHOW TeMIeparype B Te4eHHe npuOIm3uTenbHo 10 MUHYT 101 JIM3HMCA  KIIETOK.
Conep:kxuMoe JIYHOK TIEPEHOCHJIM B Oejiblii 90-IyHOUYHBIA IUTAHINET, W JIFOMHHECIICHLIUIO
U3MEPSIJIN B TeUE€HUE 15 MUHYT € UCTIONBb30BaHUEM KHIKOCTHOTO CLUHTUJUILHOHHOTO CUETYHKA
Wallac 1450Microbeta Trilux. JlanHble ObUTH UMIOPTHPOBAHBI B HACTPOSHHYIO 3JIEKTPOHHYIO

tabmuy Microsoft Excel 2007 nna omnpeneneHus KOHIEHTpauuy, BbI3biBaromed 50%
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unruduposanue Bupyca (ECso).

IIpumep 19: TecT UMTONPOTEKTOPHOIO ACHCTBHS NPOTHB BHPYCAa Naparpunmna-3

ITpuroroBnenue knerok. Knerkun HEp2 (uenoBeueckue snurenuaibHble KIETKH, KaTajJor
ATCC nomep CCL-23) naccuposanu 8 DMEM c¢ nobasnenuem 10% FBS, 2 MM L-rmrotamuHa,
100 en./mn nenuumsnuHa, 100 Mkr/mn crpentomuuusa, | MM mupysara Hatpus u 0,1 MM
NEAA, ¢naxonsr T-75 mepen uCHonb30BaHMEM B NPOTUBOBHUPYCHOM aHanusze. B news,
NPEALISCTBYIOIUI aHAIN3Y, KJIETKH pPacCerBald B COOTHOLIEHMH 1. 2 s obecrieueHws
SKCTIOHEHIMAJIBHOH (a3bl pocTa BO Bpems nHpuLnpoBaHus. KOJHUECTBEHHYIO OLIEHKY KJIETOK U
UX JKH3HECTIOCOOHOCTH MPOBONWIM C HUCIOJb30BAHHEM T'€MOLIUTOMETPA M HCKIIFOUEHHs TPH
MOMOILIM  KpacuTeslsl TPUIIAHOBOIO CHHero. Jlid  KJIETOK, HCHONb3yeMbIX B  TeECTe,
KH3HECTIOCOOHOCTh cocTaBisiia Oonee 95%. Kierku pecycneHaupoBaiu Npu KOHIEHTpauuu 1 x
10* kneroxk Ha NyHKy B cpele s KyAbTyp TkaHeidl M 100aBNsAd B IIAHIIETHI s
MHUKpPOTHTPOBAHMS C TUIOCKUM THOM B oObeme 100 mxu. Ilnanmersr nHkyOmpoBamu mpu 37°
C/5% CO2 B TeueHne Houm i1st 0OeCreueHus! aare3un KIEeToK.

[TpuroroBnenue Bupyca - Illtamm SF4 Bupyca maparpunmna tuma 3 ObUT MOJy4YeH U3
ATCC (xaranoxnbiii HomMep VR-281) u BelpammBancs B kietkax HEp2 npns momyueHus
UCXOAHBIX BUPYCHBIX NyJoB. IIpenBapurenbHO TUTPOBAHHYIO aJMKBOTY BHUPYCa H3BIEKAIH U3
mopo3mwibHuKa (-80° C) u maBaiu MENJIEHHO OTTasiTh A0 KOMHATHOW TeMIIeparypbl B Kamepe
ouosormueckoit OesonacHocTU. Bupyc pecycrneHaupoBain U pa3OaBisud B cpene IUIsl aHaJIu3a
(DMEM c nobGasnenneM 2% WHAaKTHBHPOBaHHOW HarpeBaHuem FBS, 2 MM L-rnyramuna, 100
en./mn neHuumHa ¥ 100 MKI/Mi1  CTpenTOMMLIMHA), TaK YTO KOJWYECTBO BHPYCA,
no0aBIsIeMOro B KaXAyr JYHKY B obObeme 100 MK, TpencTaBisuio COOOM KOJUYECTBO,
OTIpenieSIeHHOE AJI1 YHUYTOXEHUsI KJIeTOK Ha 85-95% uepes 6 nHell mocne 3apaskeHusl.

®opmar maHmeTa - Kaxxaplil miaHmer coaepska JyHKH I KOHTPOJIS KJIETOK (TOJIBKO
KJI€TKH), JIYHKM Ui KOHTpPONs BUpyca (KJIETKH IUIFOC BHpPYC), JYHKH TOKCHYHOCTH
JIEKapCTBEHHOTO CPEICTBA B TPEX MOBTOPAX Ha CoequHEeHHe (KJIETKH IUIOC TOJIBKO Mperapar), a
TAKXKe SKCIIEPUMEHTANIbHBbIE JIYHKH B TPeX MOBTOpax (mpemapar IUIC KIETKU IUTOC BHPYC).
A dexruBHoCcTh M ToKCHUHOCTh X TT - Tlocne uukyOaunu npu 37° C B makyOarope ¢ 5% CO»
TECTOBBIE TJIAHIIETHI OKpAIIMBaIU TeTpa3ojueBbiM kpacuteiem XTT (2,3-Ouc (2-meTokcu-4-
HUTPO-5-cynbdodenmn) -5- [(benmnamuno) xapOonwmn| -2H-terpazommii runppokcun). XTT-
TETPA30NIUH METa0OIM3UPYETCS] MUTOXOHAPHAIBHBIMU (hepMEHTaMHU METaOOINYEeCKH aKTUBHBIX
KJIETOK IO pacTBOPUMOIO TMpPONyKTa (opMasaHa, dYTO TO3BOJISAET MPOBOAMTH OBICTPBIH
KOJIMYECTBEHHBI aHAJIM3 WHTUOMPOBAHUS BBI3BAHHOTO BHPYCOM YHUYTOXKEHHS KJIIETOK
aHTUBHUPYCHbIMU TecTupyeMbiMu BewmectsamMu. Pacteop XTT roroBunm e:xXeqHEBHO B BUAE
marogyHoro pactsopa | mr/min B RPMI 1640. PactBop ¢enasunmerocynsdpara (PMS) rorosuim B
xoHuenTpamuu 0,15 mr/mn B PBS u xpanwunn B remHote npu Munyc 20° C. McxonHblid MaTepual
XTT/PMS roToBHIIM HETIOCPENCTBEHHO MEPE]] HCIIONb30BaHNeM mmyTeM nodasnerns 40 mxin PMS
Ha onuH mu pactBopa XTT. Ilarpaecst muxkponurpoB XTT/PMS noGasisnu B KOKAYIO JTYHKY
IUIAHIIETa W IUIAHIIET MOBTOPHO MHKyOHMpoBanu B TeueHue 4 vacos npu 37° C. IlnaHmeTst

3aKpbIBaJI TCPMETUIUPYIOIINMMHU KIICCBBIMU IMOJOCKaAMH MW OCTOPOXHO BCTpSAXUBAJIN WIN
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NePEeBOPAYMBAIN HECKOJIBKO pa3, 4TOOBI CMelaTh PAcTBOPUMBIA MPONYKT (opmaszaH, 3arem
IUTAHIIET CYUTHIBAIH CrieKTpodoroMeTpudecku npu 450/650 HM ¢ TOMOIIBIO pUAEpa IUIAHIIETOB
Molecular Devices Vmax.

Anamm3 naHHbIX - HeoOpaOoraHHble paHHBIE ObUIM COOpaHbI U3 MPOrPAMMHOTO
obecnieuenus: Softmax Pro 4.6 u umnoprupoBaHs! B 35eKTPOHHYIO Tabiauuy Microsoft Excel nus
aHanmu3a. Jlns  KaXOOro COEQUHEHUs PACCUUTHIBAIM IIPOLEHT CHIDKEHUS BHPYCHOIO
LIUTONIATUYECKOTO JIEHCTBUSI 110 CPAaBHEHUIO C HEOOpPaOOTaHHBIMH BHPYCHBIMH KOHTPOJISIMH.
3HaueHHe MPOLIEHTAa KOHTPOJSl KJIETOK PACCUMTHIBAIU JJIsI KaXIOTO COEAMHEHUs, CPaBHUBAs
HeMH(UIIUPOBAHHbIE KJIETKHU, 0OpabOTaHHbIC MpenaparoM, ¢ HEMH()HULIHUPOBAHHBIMH KJIETKAMHU,
HaXOISALIMMHUCS TOJIBKO B CpeJie.

Hpumep 20: Tect UHrUOUPOBAHUS MOJTUMEPA3bl TPUIIIA

[Tpurorosnenue Bupyca - Ouninennsiii Bupyc rpumnmna A/PR/8/34 (1 mur) O6bu1 mony4eH ot
Advanced Biotechnologies, Inc. (Koxymbus, MD), ero oTtanBaiu u pa3aesisuid Ha TSITh AJIUKBOT
st Xxpadenus: ipu munyc 80° C o ucnonb3oBanus. B nenp nposenenust aHanusa k 180 Mk
ouniieHHOTo Bupyca nodasmwin 20 Mk 2,5% Tpurona N-101. PaspymeHnHslii BUpYC pa3BOAHIN
B cooTHomeHuu 1: 2 B pactBope, comepxaiueMm 0,25% tputrona u PBS. B pesynbrare
paspyuIeHnst ObUT MOMY4YeH HCTOYHUK pudonykieonporenna rpumnmna (RNP), coneprxamuit PHK-
3apucumyro PHK-nomumepasy rpumnmna u marpudnyro PHK. OOpa3iuel 10 UCHONB30BaHUS B
aHaJN3€e XPAHUIIH Ha JIbAY.

ITonumepasnas peaxkuuss - Kaxnaple 50 MK NOAMMEpPa3sHOW peakLUU COAEpIKaIu
CJIeNyIOIIre KOMITIOHEHTHI: 5 Mk paspyuenHoro RNP, 100 MM Tpuc-HCI (pH 8,0), 100 MM
KCl, 5 MM MgCl,. 1 MM putuorpeuton, 0,25% tputon N-101, 5 mxKu [a-**P] GTP, 100 MmxM
ATP, mo 50 mxkM CTP u UTP, 1 mxkM GTP u 200 mxM anenun(3'-5 ') ryanosuna, s
TECTUPOBAHUS] MHTHOUTOPA PEaKIMU COAEP KA HHTHOUTOP M TOXKE caMoe ObLIO OCYINECTBIICHO
B OTHOLICHUM peakiuii, OONaalolmuX MOJIOKHUTEIbHBIM  KOHTpojeM  (2'-me30kcu-2'-
¢dTopryanosun-5'-tpudocdar). Jpyrue kxonTponu Brimodadn RNP+peaknuoHHy0 cmech H
RNP+1% JAMCO. Peakunonnyro cmech 6e3 npaiimepa ApG u NTP unkybuposamu npu 30° C B
teuenne 20 wmuHyT Ilocne npobGaenenus ApG m NTP k peakuuoHHOH cmecu 00pasibl
unkyouposayu npu 30° C B TeyeHwe 1 daca, 3areM Cpaszy K€ PeaKLUI0 TEPEHOCHIH Ha
CTEKJISTHHBIE (PUIIBTPBI ¢ mocaenyomumM ocaxkaenuem 10% TtpuxnopykcycHoi kucioroit (TCA).
3arem maHmeT maTh pa3 npombiBaiu 5% TCA u onun pas 95% stanonom. [locne BeICBIXaHUS
¢unsrpa  Bkmouenne [a-°P] GTP wu3sMepsniM € MCHONIb30BAHMEM  KMIKOCTHOTO
CUMHTHUTSILIMOHHOTO cueTyrka (Microbeta).

@opmar tutaHmeTra - Kakablli TECTOBBIM IUIAHIIET COAEP:Kal TpH o0pasma Tpex
coenuHeHM (6 KOHLIEHTpaLHnii), a Takxke Tpu obpasua RNP+peakimonnas cmech (Toipko RNP),
RNP+1% JIMCO u Tonpko peakiuonHas cMech (0e3 RNP).

Ananu3 nanHbiXx - HeoOpaOoraHHbIe AaHHbIE ObUTH MOJYYEHbI U3 CHUHTHIUILUOHHOTO
cuerynka Microbeta. Bxirouenue pagnoakruHoro GTP Hampsimyro KOppesnupyer ¢ ypOBHSAMHU
AKTUBHOCTH TOJIUMepas3bl. «3HAUE€HUs MHTUOUPOBAHMS B IMPOLEHTaX» ObUIM IMOJNYYEHB! MyTEM

ACJICHUS CPEAHETO 3HAYCHU KaXXAO0ro UCIBITYEMOI'O COCAMHCHUS Ha 3HAYCHUA, IMOJTYUYCHHBIC B
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onbiTe ¢ RNP+xontpons 1% JIMCO. CpenHee 3Ha4deHHe, TMOJIYYEHHOE TNPU  KaKIOU
koHuentparmu 2DFGTP, cpaBHuBamm ¢ koHTponem peakuuun RNP +. 3arem nanHble ObLin
UMIIOPTUPOBAHbI B 3JIEKTPOHHYK Tabnuiny Microsoft Excel nnsa pacuera 3masenuii ICso c
MOMOILBIO JINHEITHOTO PErpeCCUOHHOIO aHAIN3A.

IIpumep 21: Tect uarndéuposanusi noaumepasol HCV

AKTHBHOCTb COENUHEHWH Ui WHruOuposaHus mnommMepassl HCV  onenuBamu ¢
UCIIONIb30BAaHUEM paHee OmucaHHbIX criocoboB (Lam et al. Antimicrob Agents Chemother 2010,
54 (8): 3187-3196). Ananuzel nonumepasbl HCV NS5B npoBoaunu B o6bemax mo 20 Mk B 96-
JYHOUHBIX PEAKLMOHHBIX IUIaHmerax. Kaxnmas peakuust comepkana 40 HI/MKJI OYHINEHHON
pexkomOnHaHTHON mosuMepasbl NSSBA22 renoruna-1b, 20 vr/mkn xommnementaphoit IRES-
marpuLbl ¢ reHotunoM-1b HCV, 1 MkM kakaoro u3 4eThlpeX MPUPOAHBIX PHOOHYKIIEOTHUIOB, |
en./mn uaruoutopa PHKaszer Optizyme (Promega, Madison, WI), 1 MM MgCl», 0,75 MM MnCl,
u 2 MM putuorpentona (DTT) B 50 MM Oydepe HEPES (pH 7,5). Peakumonsbsle cmecu
cobmpanu Ha JbpOy B Z1Ba 3Tama. Jtan | cocTtosl 13 0ObeNUHEHNsT BCEX KOMIIOHEHTOB PEaKIUY,
3a UCKJIKOYEHUEM MNPUPOAHBIX HyKJIeoTHunOoB M MedeHoro UTP, B peakuumoHHYHO CMeCh
nojiumepasbl. Jlecste mukpoiutpos (10 MKJI) cMecu mojmMepas pachpenessuid B OTHCJIbHbIE
JYHKH 96-JTyHOYHOTO PEaKI[MOHHOTO TUIAHIIIETa HA JIbY. B KauecTBe KOHTpOel (hepMeHTa ObLTn
BKJIFOUEHBl TOJIUMEpPA3Hble peakiuoHHble cMmecu 0Oe3 NSS5SB-monmmmepassl.  CepuiiHble
NOJTyJIOrapUPMUUECKHE PA3BENEHHs] TECTUPYEMbIX M KOHTPOJbHBIX coenuHeHui, 2'-O-meTtun-
CTP u 2'-O-metun-GTP (Trilink, San Diego, Kanudophust) roroBunu B Boie, 1 5 MKIJI CEpUHHBIX
pa30aBlIeHHBIX COENMHEHUH WM ONHY BoAy (0e3 KOHTpOJISA COeAMHEHMsI) NOOABISIN B JIYHKH,
coziepKaliue CMeCh IMOJIMMepa3. 3areM B JIYHKH PEaKLHOHHOIO IUIAHIIETa JOOaBJISAIM ISATh
MHKDPOJIUTPOB CMECHU HYKJICOTUIOB (MPUPOIHBIX HykjieoTunoB u MeueHoro UTP) u mnanmer
nuakyOuposanu npu 27° C B Teuenune 30 munyT. Peaxknmu racunm pnobasneHneM 80 MK CTOM-
pactBopa (12,5 MM DJITA, 2,25 M NaCl u 225 MM uurtpara Hatpusi), u npoayktsl PHK
HaHocuu Ha MemOpany Hybond-N + (GE Healthcare, Piscataway, Hpto-/Ixepcu) mon
BAKYYMHBIM JIaBJIEHHEM, HCIIONb3Yysl YCTPOMCTBO Ui NOTOJOTTUHIra. MeMmOpaHy ymausiv u3
YCTPOWCTBA st NOTONOTTHHra M npombiBain 4erbipe paza 4X SSC (0,6 M NaCl u 60 MM
LUTpaTa HaTPHsl), a 3aTe€M MMPOMBIBAJIA OUH pa3 Boxoi u oguH pa3z 100% sranonom. MemOpany
BBICYIIIMBAJI HAa BO3yX€ U SKCIIOHUPOBAITU Ha 3Kkpane 11t GocdouzobpakeHus, a m300paskeHue
MOJIyYaJii ¢ WCIOJNb30BaHUEM yCTpoiicTBa miisi Busyanusanuu Phospho Typhoon 8600. IMTocne
NoJyueHus: u3o0pakeHuss MeMOpaHy moMmemand B Kaccety Microbeta Bmecte co
CHMHTWIISIIMOHHOHN JKUIKOCTBIO, U IAHHBIE KOJMUECTBA UMITYJIbCOB B MUHYTY (CPM) B Kaskmoi
peakumuu moacuuThiBaM  Ha  Microbeta  1450.  Jlamapie CPM  uMmmoptupoBasu B
NOJIB30BATEIBCKYIO 3JIeKTPOoHHYI0 Tabnuiy Excel mis onpenenenus 1Cso coennneHms.

IIpumep 22: Yeaosus peaxkuun PHK-3aBucumoii PHK-noaiumepaser NSSB

CoenuHenusi oneHHBAJIM Ha CrocoOHoCTh mHrHOMpoBanms NS5B-621 uz HCV GT-1b
Con-1. Peakuuu BKJIIOYAIN OYUINEHHBIH peKOMOMHAaHTHBIA pepmenT, 1 Mxr/mMkn PHK-marpumst
orpunarenbhoii nenu IRES HCV u 1MxkM cy6erparos NTP, sxmouatromux [**P]-CTP unu [*2P]-

UTP. IInanmersl ¢ Tecramu uHKyOupoBanu npu 27°C B TeueHne | uvaca mepen OCTaHOBKOM
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peakiuu. Bxmouenue [*°P] B MakpOMONEKYNSPHBIA MPOMYKT OLEHHBANM MO CBA3bIBAHUIO Ha
¢unbTpe.

IIpumep 23: Tect uaruduposanus JIHK nosmumepasnbl yeoBexa

Anpda-nomumepaza JIHK wuenoseka (kxaranoxubiii HOMmep 1075), ee Oera-Bepcus
(xaranoxxueii Homep 1077) u ramma-Bepcusi (karajoxHbli HoMep 1076) Obuti mpuoOpeTeHs! y
CHIMERx (Madison, WI). Murubuposanue axtuBHOCTH Oera- u ramma-/IHK-monumepasbl
AQHAIU3UPOBAIM B MUKPOTUTPOBAJIBHBIX IUIaHIIETax B 50 MKJI pEaKLMOHHOW CMecCH,
conepsxkaterr 50 MM Tpuc-HCI (pH 8,7), KCI (10 MM gy Geta u 100 MM st ramma), 10 MM
MgCl,, 0,4 mr mut BSA, 1 MM DTT, 15% rmuuepun, 0,05 mM dCTP, dTTP u dATP, 10 mxKu
[*’P]-anbda-dGTP (800 Ku/mmonn), 20 wmkr axtusupopanHoii JHK TuMyca TeneHka u
TECTHPYEMOE COENUHEHHE B YKa3aHHBIX KOHIEHTpauusx. PeakumonHas cmech anbga-/{HK-
nojuMepassl B oopeme 50 Mk Ha oOpasen umena cienyroimui coctas: 20 MM Tpuc-HCI (pH 8),
5 MM anerara maruus, 0,3 mr/ma BSA, 1 MM DTT, 0,1 MM cnepmuna, 0,05 mM dCTP, dTTP u
dATP, 10 MxKu [**P] -anbda-dGTP (800 Ku/mmonb), 20 mkr aktusuposanHoii JIHK Tumyca
TeJeHKa U TECTUPYEMOE COEANHEHHE B YKA3aHHbIX KOHIEHTpauusax. Jlis Kakaoro aHaiusa
depmeHTaTHBHBIE peakuuu nporekanu B TedeHue 30 muHyT npu 37° C ¢ mocienyroumm
NEPEHOCOM Ha CTEKJIIHHbIE (PUIBTPBI ¢ mocnenyromuM ocaxaeHneM 10% TpHUXIOPYKCYCHOH
kucnoroit (TCA). 3arem manmer mpomsiBamu 5% TCA, u 3arem ommH pa3 95% sTaHonmOM.
ITocne BbICBIXaHUS (PHUIBTPa BKIIOUEHHE PATUOAKTUBHOCTH HM3MEPSUIM C HCIOJIb30BAaHHEM
YKUIKOCTHOTO CHUHTHUISIIHOHHOTO cueryrka (Micro Beta).

IIpumep 24: Tect Ha 3apaxenue HIV MoHOHYK/IeapHBIX KJIeTOK nepudepuueckoi
kposu (PBMC)

Ceexxue MOHOHyKJIeapHble KJeTku nepudpepudeckoii kposu uenoseka (PBMC) Obuin
NoJTydeHbl U3 KoMMepueckoro uctounuka (Biological Specialty), u Obuto ompeneneHo, YTO OHH
ABJAIOTCST cepoHerarnBHbIMH B orHomennn HIV u HBV. B 3aBucumoctu ot obObema
NIOJTy4YE€HHOM JOHOPCKOW KPOBM KJIETKH KPOBHU MOCIE JieHko(ope3a HECKOIbKO pa3 MPOMbIBAIIN
PBS. Tlocine mnpombiBaHus JIEMKOPOPE3HYID KpPOBb pa3daBisiii B CcooTHomeHuu 1: 1
¢usnonorunueckum pactBopom [ynbdekko ¢ pocdarabmm Oydpepom (PBS) u nHacnansanmu Ha 15
mu rpaauenTa mwiotHoctu Ficoll-Hypaque B koHnueckol nentpudyskHoi npodupke oobsemom 50
w1 Ot npobupku unentpudyruposamu B Teuenue 30 munyr npu 600g. Kompma PBMC
aKKypaTHO YAAJISJIH U3 TOJy4eHHOU nHTepda3bl U Tprkabl mpombeiBasid PBS. Tlocne nmocnenHero
NPOMBIBAHHUS OTpPENEeNsUIM KOJIMYECTBO KJIETOK METONOM UCKIIIOUEHHs IPU MOMOIIU KPaCcUTEsI
TPUNAHOBOTO CHHETO, U KJIETKM pecycnenaupopamu npu 1 x 10° knerox/mn 8 RPMI 1640 ¢ 15%
smMOpuoHabHON Obrabeit chiBopoTKOl (FBS), 2 MMmons/n L-mmroramuna, 2 mxr/mun PHA-P, 100
en./mut neHMuMUTMHA B 100 MKI/MJI CTPENTOMHULIMHA U OCTABILSUIN Il MHKyOauuu B TeueHue 48-
72 gacoB nipu 37° C. [Tocne unkyduposannst PBMC ueHTpudyruposaiu u pecyCcreHAHPOBAIU B
cpene Il TKaHEBbIX KyJnbTyp. KynbTypel nogaep:kuBajiu 40 UCIONB30BAHUSA MyTEM U3MEHEHUM
KYJIbTYPbl Ha TOJOBHHY OOBeMa Kakable 3 JHS IPU IOMOIIM CBEXEW Cpenpl Ui KYJNBTYPhI
TkaHell, comepxauieit IL-2. Tectst ¢ PBMC nHaumHanum npoBoauth uepe3 72 4yaca mocie

ctumysisanuu npu nomouu PHA-P.
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UtoOp1 MUHUMIBHPOBATh 3((EKTh, 00YCIOBIEHHBIE H3MEHUYNBOCTHIO OHOPoB, PBMC,
UCTIOJIb30BAHHBIE B aHAIN3€, MPEACTABISIN COOOH CMECh KJIETOK, MONYYEHHBIX OT 3 TOHOPOB.
HenocpencTseHHO nepes NCMONb30BaHUEM KJIETKU-MUIIEHN PECYCIIEHAUPOBAIN B CBEXEH cpene
JUTSl TKAHEBBIX KyNbTyp MpH KoHueHTpamud 1 X 10° kj1eTok/Myl M BbICEBaqM BO BHYTPEHHHE
JyHKU 96-yHOUHOTO KPYIVIONOHHOTO IUIAHIIETA JJII MUKPOTUTPOBAHUS B 103€ 50 MKI/IyHKY.
3arem 100 Mkn 2X KOHIEHTpaLMU CpeAbl, coAepXKalledl COeAUMHEHUE, NMEepPeHOCHIHn B 96-
JYHOUHBIN MJIAHUIET, coAepskaluil kietku B 50 MKJ cpenbl. B kauecTBe BHYTPEHHETO CTaHIapTa
11 aHanu3a ucnonb3osanu AZT.

ITocne noOaBieHUs] UCHBITYEMOTO COEOMHEHUS B JIYHKH JoOaBmsumm 50 MK
NPEIBAPUTENBHO OMNpeAeIeHHOTo pas3BeneHust Bupyca HIV  (monydenHoro u3 4-xpaTHOH
KOHEYHOW >KeJaeMOW KOHLEHTPALMM B JIYHKAX) M XOPOWIO MepeMernuBaiu. st 3apakeHust
nobasmsim  50-150 TCIDso kakmoro Bupyca Ha JyHKY (koHedHoe 3HadeHne MOI
npubmmurensao 0,002). PBMC Tpukabl moagBeprain BO3ACHCTBHIO BUPYCA U KYJIBTHBHPOBAIIH
B MPUCYTCTBUU WJIU B OTCYTCTBHE TECTHUPYEMOIO Marepuaia B Pa3JIUYHBbIX KOHLEHTpPALUAX, KaK
OMNMCAHO BbIIIE, B 96-JIyHOUHBIX IUIAHLIETaX [JIs1 MUKpOTUTpOoBaHus. Ilocne 7 nHel B KyJabType
perummkanuo HIV-1 kOonM4ecTBEHHO ONpenessiii B CYNEPHATAHTE KyJBTYpbl TKAHU IyTEM
U3MEpEeHHs akTUBHOCTH oOparHo TpaHckpunTasbl (RT). JIyHKH TONBKO C KIETKaMU M BUPYCOM
CIYKWJIN KOHTPOJIEM BHpycCa. AHAJIOTHYHBIM OOpa3oM OBUIM IPHUIOTOBJIEHBI OTAEIbHBIE
TUTAHIIETHI 6€3 BUpYyca ISl UCCIIENOBAHUH [IUTOTOKCHYHOCTH TIpemnapara.

TecT Ha aKTHBHOCTH OOpPATHOM TPAHCKPUNTA3bl - AKTUBHOCTb OOPAaTHON TPaHCKPHUMTA3bI
U3MepsI B OECKJIETOYHBIX CYIEPHATAHTaX C MCIONb30BAaHUEM CTAaHAAPTHOTO aHaju3a
NOJMMEPU3ALUU C BKIIOUEHHEM PAaJHOAKTUBHON MeTKH. TputupoBaHHbIN TUMUIUH Tpudochar
(TTP; New England Nuclear) O6pu1 npuoOperen c¢ axtuBHOocThiO 1 Kwmn, wu s
¢depmeHTaTUBHOM peakimu ObuT ncronb3oBaH 1 M. Mcxonneiii pactBop rAdT rotoBunu myrem
cmemnBanus 0,5 mr/mi nonu(rA) u 1,7 en./mi onuro(dT) B AuCTHIUIIMPOBAHHON BOZE U XPaHUIIH
npu munyc 20° C. ExxenHeBHO ToTOBWIN cBexuii peakunoHHbIl Oydep RT, cocrosmuit u3 125
vk 1 monws/n EGTA, 125 mxa dH20, 125 mxn 20% Triton X-100, 50 mxn 1 mons /i Tpuc (pH
7,4), 50 mxut 1 monb/n DTT u 40 Mk 1 mons/a MgCla. s kaxnoi peakiui CMEUBaIN 1 MK
TTP, 4 mxa dH20, 2,5 mxn rAdT u 2,5 Mk peakuuoHHoro Oydepa. JecaTh MUKPOIUTPOB 3TOM
PEaKIMOHHON CMeCH NOMEINAJIH B KPYIIOAOHHBIN TUIAHIIET ISl MUKPOTUTPOBAHUS U JOOABISLIIN
15 MKn BHpycocomepiKamero cyrnepHaTaHTa M nepeMernvBaid. IlnaHmer WHKYOMpOBa M MpH
37° C B wuskyOarope ¢ yBnaxHeHueM B TedueHue 90 munHyT Ilocne makybammu 10 Mkn
peakIMOHHOrO o0beMa HaHocwiM Ha Tuiockuii  ¢unstp w3 DEAE B muanmere
COOTBETCTBYyOIIEro (opmara, mpomeiBaiu S5 pa3 (nmo 5 mMuHyT) B 5% Harpuii-pocharaom
Oydepe, 2 pasa (o 1 MuHyTe) B TUCTHIUTMPOBAHHOI Boze, 2 pasa (o 1 munyre) B 70% sTaHone,
a 3aTeM BBICYIIHMBAJIM Ha BO3AyXe. BBICYIIEHHBIN MIOCKUH (DUIBTP MOMEIIAN B TUIACTHKOBBIN
koprnyc u Tyga npodasmsuin 4 mia Opti-Fluor O. BxutoueHue pajginoakTHBHOCTH OMNpenessuin
KOJIMYECTBEHHO C HCIOJIb30BAaHUEM JKUAKOCTHOTO CLMHTUJUIALMOHHOTO cuetdnka Wallac 1450
Microbeta Trilux.

IIpumep 25: HBV
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Knerkn HepG2.2.15 (100 mkn) B cpene RPMI1640 ¢ 10% sMOpuoHanpHOW Obrubeid
CHIBOPOTKOI! 10OABMSAIM BO BCE JTYHKU 96-TyHOYHOTO IJIaHIIETa ¢ MIOTHOCTHI0 1 X 10% kmeTok
Ha JIyHKY, ¥ muiaHmeT uakyouposanu npu 37° C B cpene 5% CO» B Teuenne 24 ygacos. Ilocne
MHKYOaLlMM IIeCTh OTAENbHBIX JAECATUKPATHBIX CEPUIHBIX pa3BENEHUH TECTUPYEMOro
COEAMHEHUs, TMPUroTOBJIeHHOr0o B cpeae RPMII640 ¢ 10% >mOpuonHanpHON Oblubeit
CBIBOPOTKOM, NOOABISUTM B OTAEJNIbHBIC JIYHKH IUIAHLIETA B TPEX MOBTOpax. B miecTh JNYHOK B
IUTAHIIETe BHOCHJIM TOJBKO Cpely B KadyeCTBE€ KOHTPOJIA ONHOIO TONbKO Bupyca. Ilnanmer
uHkyOupoBanmu B Teuenwe 6 nueil mpu 37° C B cpeme ¢ 5% CO,. KymerypanbHyro cpeny
3aMEHSUTM Ha 3 JIeHb CpPenoH, coaep:kallel yKa3aHHYI0 KOHLIEHTPALMIO KaKIOro COEAUHEHMUS.
CTO MUKPOJHMTPOB CyNepHATaHTa COOMpANId U3 KaXIoi JyHKH ans aHanusa BupycHoit JIHK c
nomoupto KIIIIP u oueHuBanum OUTOTOKCMYHOCTh nyTemM okpammsBaHus XTT MoHocnos
KJIETOYHOM KyJIBTYPbI Ha LIECTON JEHb.

JlecsiTb MUKPOJIUTPOB CYIIEPHATAHTA KJIETOYHOH KyJNBTYpbl, COOPAaHHOTO Ha IIECTOH
nenb, passonuiu B Oydepe mis passenenust kIILP (40 mxr/mn JIHK u3 coOpanHOM criepMbl
jgococs) U kumsaTuan B TedeHne 15 munyT. Kommuectsennyro IILIP B peanmbHOM BpeMeHH
NpoBOAMIN B 380-JIYHOUHBIX IUIAHIIETAX C HCIOJNB30BAHHEM CHCTEMBI OOHAPYIKEHHS
nocienosarenpHocTeil Applied Biosystems 7900HT u mopnmepkuBaroIiero mnporpaMMHOIO
obecrieuenust SDS 2.4. C marpro mukponutpamu (5 mxi) npokunstaenHod JIHK s kaskmoro
oOpasua u cepuitHbIMH 10-KpaTHBIMH pa3BeAeHUsIMH KonuuecTBeHHOro cranmapra JIHK
nposonunu KIILIP B peanpHOM BpeMeHH ¢ wucnojb3oBanueM Platinum Quantitative PCR
SuperMix-UDG (Invitrogen) u crenuduuecknx onuronykieorunseix npaiimepos JIHK (IDT,
Coralville, ID) HBV-AD38-qF1 (5’-CCG TCT GTG CCT TCT CAT CTG-3") (SEQ ID NO.:1),
HBV-AD38-qR1 (5’-AGT CCA AGA GTY CTC TTATRY AAG ACC TT-3’)(SEQ ID NO.:2) u
HBV-AD38-qP1 (5’-FAM CCG TGT GCA/ZEN/CTT CGC TTC ACC TCT GC-3’BHQ1) (SEQ
ID NO.:3) B kOHEUHOI KOHLIEHTpauuu Kaxzaoro mpaiimepa 0,2 MkM B o0mem oObeme peakiuu
15 mxn. Yuceno xonuit JIHK HBV B kaxxnom oOpasiie MHTEPIOIMPOBAIN U3 CTAHAAPTHOM KPUBOH
C TMOMOLIBI0 mporpamMmHoro obecrneuenuss SDS.24, u naHHble OBUIM WMIIOPTHPOBAHBI B
anekTpoHHyro Tabmuiy Excel nist ananmza.

50% ULUTOTOKCUYECKYIO KOHLIEHTPALMIO [JIs1 HUCHBITYEMbIX MaTepuajioB OIpenessuiu
NyTeM H3MEPEHUs] CHIDKEHHs COIeprKaHusi TerpasonueBoro kpacurenss XTI T B oOpaboTaHHBIX
IUIAHIIeTaxX Uit KysnbTuBHpoBaHus TKaHed. XTT werabonmusupyercss MHTOXOHIPHAIBHBIM
¢depmenrom NADPH-okcupmazoii 10 pacTBopuMoro mnpoxnykra (opmazaHa B MeTabONINYECKH
akTUBHBIX KjeTkax. PactBop XTT roToBuiu exemHEBHO B BUAE CTOKOBOTO pacTBopa 1 mr/mi B
PBS. Hcxonnerii pactBop ¢penasuamerocynbpara (PMS) rorosunn B korueHTpanuu 0,15 mr/mn
B PBS u xpanwmnu B remuore npu munyc 20° C. Pacreop XTT/PMS roroBuin HENOCPEICTBEHHO
nepen ucnoibp3oBanueM nytem nodasierus 40 mxn PMS Ha 1 mu pacteopa XTT. B xaxnayro
JYHKY TUTaHmera Ao0asisum msaTbaecat MukponutpoB XTT/PMS u nnanmeT nHkyOupoBanu B
TeueHne 2-4 gacos npu 37° C. DMnupudecku ObUIO ONpeneneHo, uTo 2-4-yacoBasi HHKyOaLus
HaXOMMUTCsl B Mpelenax JMHEMHOro auanasoHa oTeera [Jsi cHkeHus kpacurens XTT c

YKa3aHHbIM KOJIMYE€CTBOM KIJICTOK MJISI KaKAOr0 aHaJin3a. Bwmecto KPBIIICK HCIIOJIb30BaJIMCh
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TePMETUKH C JIMIIKOW MOBEPXHOCTBIO, 3alleyaTaHHbIN TUIAHIIET HECKOJIBKO pa3 MepeBOpavnBaiIu
IUISl IepEeMEIIBAHNS PACTBOPUMOIO NpoAykTa (opMa3aHa M IUIAHIIET CYUTHIBAIU npu 450 HM
(nmuHa BONHBI cpaBHeHus1 650 HM) Ha criekTpodoromerpe Molecular Devices SpectraMax Plus
384. JlanHbple coOwpanuch NPU TMOMOIIM NporpaMMHOro obecrnedeHus: Softmax 4.6 wu
MMITOPTHPOBAJIMCH B 3JIEKTPOHHYIO Tabnuuy Excel mist aHammsa.

IIpumep 26: Yenopus peakuuu PHK-3aBucumoii PHK-noxumepasnb: /{enre

Anamu3z PHK-momumepaser nposommnmu npu 30° C ¢ wucnonb3oBanueM 100 Mk
peakimoHHO# cmecH B 1,5 M1 nmpodupke. Koneunsie yciaosust peakuun: S0 MM Hepes (pH 7,0),
2 mM DTT, 1 MM MnCl,, 10 MM KCI, 100 ’M UTR-Poly A (mpaiimep ansi camootxkura), 10
MkM UTP, 26 M ¢epmert RARp. PeakuuoHHY0 CMeCh C pa3sUYHBIMH COEIUHEHHSIMU
(uaruburopamu) uHKyOupoBasu mpu 30° C B Teuenume 1 uaca. [l OLEHKH KONUYECTBA
nmrpodocdara, oOpa3yroLerocss BO BpeMsi peakiuu nojauMepasbl, 30 MKJI PEakHOHHOW CMECH
NOJIMMEpPas3bl CMELINBAJIH C PEAKLIMOHHON CMEChIO, CBA3aHHOMW ¢ (pepmeHToM srorudepasoit (70
mKi1). Koneunsie ycnosus peakunu monudepassl: S MM MgClz, 50 MM Tpuc-HCI (pH 7,5), 150
MM NaCl, 200 MmxkM AT®-cynbpypunass, S MM APS, 10 HM mouundepass, 100 MM D-
morudeprna. benple TaHmeTs, comep:kamque oOpasnel peakuuu (100 mki), cpasy ke
nepeHocwin Ha romuHomeTp Veritas (Turner Biosystems, CA) st oOHapys>KeHHsI CBETOBOTO
CUTHaJja.

IIpumep 27: MeToanka HHKYOHPOBAHMS H AHAJIHN3A KJIETOK

Knerku Huh-7 BriceBanu B konuenTpamuu 0,5 x 10 kneTok/nyHky B 1 MJ1 MOHOM cpeibl
B 12-nmyHOUHBbIE TUIaHIIETHI, 0OpaboTaHHbIE KYJNBTYPOH TKAHU. AATE3UI0 KJIETOK MPOBOIMIN B
teueHne Houu nipu 37° C/5% COz. Ucxomnbiii pactBop 40 MKM HCIBITYEMOTO COEIUHEHUS
roroBuw B 100% JIMCO. U3 40 mMxM wucxogHoro pacrtBopa roroBuwian 20 MxkM pactBop
UCTIBITYEMOTO CoeMHeHust B 25 M1 nosiHo# cpeasl DMEM. [Ins oOpaboTku coequHeHus: Cpeny
YAAJSUTH U3 JIYHOK U B COOTBETCTBYIOIIME JYHKH noOaemsuin 1 mur 20 MkM pacTBopa B MOJHOM
cpene DMEM. Taxke TOTOBWJIM OTHEJIbHBINA IJIAHIIET ¢ KJIeTKaMu «0e3» no0aBJeHws
coequHenus. [Inanmersr unkyouposanu npu 37° C/5% COs. B cnenyroiue BpeMeHHbIE TOUKH:
1, 3, 6 u 24 yaca. Ilocne uHKyOaIMK B UCCIIENyEeMble BPEMEHHBIC TOUYKH KJIETKH MPOMBIBAJIH 2
pasa 1 ma DPBS. Knerku skcrparuposaiu nytem nodasneHust S00 mxn 70% meranona/ 30%
BOZIBI C NOOABJIEHHEM BHYTPEHHEIO CTAaHIApTa B KAKAYIO JYHKY, 0OpabOTaHHYIO TECTHUPYEMbBIM
coenuHeHneM. HeoOpaboTaHHbIH, CBOOOAHBIN OT COSMHEHNUS TUIAHIIET TIOABEPTaId SKCTPAKLIUH
pactBopoMm 500 mka 70% wmeranona/30% Boxel Ha JiyHKY. OOpasubl HeHTpU(GYTrHPOBAIN TPU
16000 06./ mun B Teuernme 10 muuyT mpu 4° C. OOpasubl aHATU3HUPOBAIU TMPU TMOMOIIU
JKUJIKOCTHOM xpomarorpaduu ¢ macc-crekrpomerpueii/macc-ciekrpomerpun (LC-MS/MS) ¢
ucnons3oBanreM cuctembl ABSCIEX 5500 QTRAP LC-MS/MS ¢ xononkoit Hypercarb (PGC).

IIpumep 28: MeToauka (papMaKOKHHETHYECKOI0 IKCIIEPHUMEHTA HAa IPbI3yHAX

Mpemmeii DBA-1J (6-8 Henenb, caMKHi) aKKJIMMATU3MPOBAJIHM B Te€UeHUE Oosee 2 mHEH
nocje nony4deHus. Mplel B3BELIMBAJIN 32 A€Hb A0 JA03UPOBAHUA, YTOOBI PacCUUTaTh OOBEMBI
703UpoBaHusi. MplllaM BBOAWJIN NEPOPaNbHO 4epe3 >KeNyAOuHbIN 30HJ mpemnapar B nose 30

mr/kr, 100 mr/kr u 300 mr/kr. Melteit oroupanu B 8 Bpemennsix Toukax: 0,5, 1, 2, 3, 4, 8 u 24
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yaca (3 MpIIM Ha MOMEHT BPEMEHHM Uil HUCHBITYEMOro mnpenapara). Mpleil yMepIuBsuId U
cobupanu ux opranel (cMm. HUXke). st orOopa KpoBH, Mbllneit ymepiusisin ¢ nomombsio CO; B
COOTBETCTBYIOIIIMI MOMEHT BPEMEHHM, yKa3aHHbIM Bbllie. KpoBb mojyuyanu NnyTeM NyHKLHUH
cepaua (0,3 mu) B kaxaelii MOMeHT BpeMeHH. [locne cOopa KpoBM yiassiid OpraHbl U3 MbIIIEH
(cm. Hmke). KpoBb oOpabarbiBaim, OCTOpOKHO 2 miM 3 pasa mepeBopaumBas npoOupky Li-
Heparin ¢ KpOBBIO AJISi XOPOILIEro MepeMeInrBaHust. 3aTeM NMpOOMPKH MOMELIAdH B INTATUB B
nensiHOW Bozme mepen ueHtpudyruposanueM (<1 uaca). B kparuaiiiime npakTHYECKH CpPOKH
KpoBb LeHTpudyruposaiu npu 2000 x g B Tedernne 10 MUHYT B LeHTpU(yre ¢ OXJAKACHUEM
IUIA TIOJy4eHUs TIua3Mbl. 3areM npu nomou 200 MK NHUIETKH IUIa3My MEePEeHOCHIH B
MapKUpOBaHHYIO MpoOupky OnmeHpopda odbemom 1,5 Mi B JensHOW Bope. 3areM Iuia3My
3aMOpaKMBAJIM B MOPO3WIBHON Kamepe WM Ha CyxoM Jibay. OOpasibl 10 MPOBENSHHS aHAJIN3a
xpanwy nipu Munayc 80°C. V' ymepuiBieHHbIX Mblmed coOupanu opraHel. OpraHsl (JIETKHE,
NEeYeHb, TOYKH, CEJNe3eHKAa W CepAlle) HW3BJIECKAJTHW, IMOMEINAJH B MPOOUPKY U HEMEIJICHHO
3aMOpaXKMBAJM B JKUAKOM a30Te. 3areM NpoOHMpKH TepeHoCwiIn Ha cyxod Jsex. OOpasiel
XpaHWIN B KPHUOTEHHBIX TKaHEBBIX (raxoHax. OOpasubl aHamusupoBaiu ¢ nomompio JKX-
MC/MC c¢ ucnonb3oBanrem cucrembl ABSCIEX 5500 QTRAP gs XKX-MC/MC ¢ KONOHKOMH
Hypercarb (PGC).

PdapmMaKoOKHHeTHYeCKHE apaMeTpbl:

Tmax mocne nepopanpHoro nosuposanus 0,25-0,5 gaca

Cmax coctaBuiu 3,0, 7,7 u 11,7 Hr/Mn nocne nepopajbHOTO AO3UPOBAHUS MPHU ITOMOIIU
30, 100 u 300 mr/kr;

buonoctynHoCTh (1O CpaBHEHHMIO C BHYTPUOPIOIIMHHON AOCTaBKON) cocTtamiseT 65%
npu 30 mr/kr u 39-46% npu nepopanbHoM pozuposanuu 100 u 300 mr/kr;

T2 nna EIDD-1931 B nna3me coctasiseT 2,2 yaca 1nocjie BHyTPUBEHHOTO AO3UPOBAHMS
u 4,1-4,7 yaca nocne nepopagbHOroO 103UPOBAHUSA

ITocse mepopanbHOi 10361 300 MI/KT ypOBHU B IUia3Mme 4epes 24 daca coctaysitoT 0,4
pM; u 0,1 pM nocne no3sr 100 mr/kr

Ipumep 29: IIporoxon uHPpexnun YNKYHryHbs1 HA MOA€JIM Y MbIIIEH

Mpeimam C57BL-6J BBogunu B Bune uabekuuu 100 BOE Bupyca CHIK B moapyiieuky
marmbl.  TecToBble Tpymmbl BKIKOYAIHM HEMHPUIMPOBAHHYD W HEJEYEHHYIO TPYIIY,
UH()HULMPOBAHHYIO U HEJIEYEHHYIO TPyNIy, HHQHUUPOBAHHYIO TPYIITY, IMOJYYaBIIYIO BBICOKYIO
no3y 35 mr/kr EIDD-01931 BHyTpHOpPIOIINHHO W WH(PUIUPOBAHHYIO TPYIIY, MOJYYAFOIIYO
HI3KY0 103y 25 mr/kr EIDD-01931 BHyTpuOproummHHo, J[Be T€CTOBBIE TPYIIIBI, MOTYYaBLINE
EIDD-01931, nony4yanu coequHeHue 3a 12 4acoB 10 3apakeHusi, a 3aTEM €KEAHEBHO B TEUCHUE
7 nmHeit. Ilomymiedku Jianm OLIEHWBAJIM HAa TPEIMET BOCMAJEHUs (TONIIMHA JIal) €XEIHEBHO B
TeueHne 7 nHeil. Aprpurt, BeBaHHbIH BUpycoM CHIK (1o maHHBIM TMCTONOTWH), OLIGHUBAIN B
TOJIEHOCTOIHBIX CycTaBax ¢ nomoiubro [P uepes 7 nueit.

IIpumep 30: N(4)-ruApOKCHUMTHAHH AJs NPOPHIAKTHKH H  Je4eHHus:
anb(aBHPYCHBIX HHPEKUHH

TectupoBaHue BO3IEHCTBUSI Ha KjeTouHoe uuronarnueckoe pevicreue (LIIIJ]) Ha
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Mozenssx WHQPEKIMH KIeTOK Vero TMoKasajo, 4YTo aHajor pubonykieosuga N(4) -
ruapokcnuutuauH (EIDD-01931) obnagaer aktuBHOCThIO mpotuB Bupyca peku Pocc, EEE,
WEE, VEE u CHIK co 3nauenusmu ECso, coorBercTBeHHO, 2,45 MM, 1,08 MxM, 1,36 MkM,
1,00 MmxM u 1,28 MxM. Ilpodunb HUTOTOKCMYHOCTH COEAMHEHUs SIBJIAETCS NMPUEMIIEMBIM, C
WH/IEKCAMHU CEJIEKTUBHOCTH B IMana3oHe OT HU3KOro yposHs 8 B kieTkax CEM 1o Beicokoro 232
B kieTkax Huh7 (nevens).

IIpumep 31:

YuursiBas, uto BbicOkHe TUTPbI BUpyca VEE MoryT pa3BuBarbCsi B TOJIOBHOM MO3Tre B
TEUEHHE HECKOJbKMX 4YacoOB IIOCJTE  BO3ACHCTBUS  ad3pO30Jisi, KEJATENbHO,  YTOOBI
NPOTUBOBHPYCHOE CPEACTBO TMPSMOTO BO3NEHCTBHSI OBLIO CHOCOOHO OBICTPO JOCTHraTh
TepaneBTUYECKUX ypOBHeN JIEKapCTBEHHOIO cpeacTBa B MO3Te. ITunornoe
(bapMaKOKMHETHYECKOE HCCIIeNOBaHNE OBLIO TMPOBEAEHO Ha Kpbicax-cammax SD, KoTopsiM
BBOIWJIM uepe3 kemymouHbli 30HK S5 u 50 wmr/kr EIDD-01931 4robsl omnpenenuTsb
(bapMakOKMHETHYECKHE TapamMeTpsl U TPOPHIb pacnpeneieHuss COCOUHEHHS B TKaHSAX 10
KJIFOUEBBIM CHUCTEMaM OpraHoB, Bkouas mo3r. EIDD-01931 poctynmeH s mepopajbHOrO
npueMa M OH MPOMOPIHUOHANBHBIN 03¢ ¢ pacdeTHor OnonoctymHocThIO (% F), cocrapmsrommeit
28%. OOpa3ubl opraHoB (MO3T, JIETKOE, Celle3eHKa, MoYKa U MeYeHb) OTONpanch uepes 2,5 u 24
jyaca IOCJIe BBEACHUS 103bl B rpymme, noaydasinedl mnozy 50 mr/kr. EIDD-01931 xopormro
pacrpenensuics Mo BCEM MPOTECTUPOBAHHBIM TKaHIM, 0CO00 CIE€NyeT OTMETUTh, YTO MPETapar,
OCHOBBIBAsICh Ha OLIEHKAX, MOJYYEHHbIX Ha KJIETOYHbIX JAHHBIX, JIETKO PaCHpenesuicss B TKaHU
Mo3ra B TepameBTHUecknx ypoBHsiX. llocne momamanuss B wmosr EIDD-01931 Owictpo
MeTa0oIM3upyeTcst 10 akTUBHOHN 5'-TpudocdarHoit popmbl, uTOo 0OecriednBaeT ypOBHH B MO3re
526 u 135 Hr/r uepes, COOTBETCTBEHHO, 2,5 u 24 yvaca. Jlaxe nocne 24 yacoB yposHu EIDD-
01931 u ero S'-tpudocdara B roOBHOM MO3Te 3HAYUTEIbHBI, YTO CBUAETENBLCTBYET O TOM, UTO
IJIS JIEYEHUS] MOXKET OBbITh aJIeKBaTHBIM [IEPOPAJIbHOE BBEACHUE OIMH Pa3 B ICHb.

AJNBTEpHATUBHO, OCTAaBKa Mperapara MNoCPeaACTBOM a3pO30JbHOTO BBEEHHS (HA3aJIbHBIH
cipeil) MOXeT NPHUBOOUTh K HEMEMJIEHHOMY JOCTH)KEHHIO TEpPAreBTUYeCKUX YPOBHEH
JIEKAPCTBEHHOTO CPEACTBA B CIIM3UCTON 000J04Ke HOCa U TonioBHOM Mo3re. EIDD-01931 umeer
NpUEeMJIEMbI TOKCHKOJIOTUYECKUH Tpoduiab 4depe3 O AHEH Mocje BHYTPUOPHOMIUHHBIX (B/0)
WHBEKUMH MblmaM onuH pa3 B aBa ansA, npu >Tom NOEL (mo3a, He BbI3bIBaroLIast
OTPUIATEIFHBIX PEeaKIHil) CoCTaBsia 33 MI/KT, TIOTepst Beca HaOIr0IaIach MPU CaMOW BBICOKOM

ucnbITaHHOM 103¢e (100 Mr/kr), mpu 3TOM BeC BO3BpAINAJICS K HOPME TPU MPEKPAIISHUN MpuemMa

JO3BIL.
[pumep 32: AKTHBHOCTH N4-rHAPOKCUIIUTHANHA POTHB APEHABHPYCOB

JIunus

BI/IpyC ECso (MKM) ECoq (MKM) CCso (MKM)
KJIETOK

Bupyc Takapube Vero 14,4 136

Bupyc Takapube Vero 18,8 104

Bupyc ITnunnne Vero 18,4 184
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Bupyc ITnunnne Vero 21,6 128
Bupyc IOnun Vero 18,4 136
Bupyc IOnun Vero 20,8 124
Bupyc nuxopanku Jlacca Vero 4,04 30
Bupyc TM(OLUTAPHOTO Vero 252 400
XOPUOMEHUHIUTA

IIpumep 33: AKTHBHOCTH N4-rHAPOKCHIIUTHAMHA IPOTHB TOTABHPYCOB

Jlunus
Bupyc ECso (MkM) | ECoo (MkM) | CCso (MKM)
KJIETOK
VEEV Vero76 1,28 128
VEEV Vero76 1 13.6
VEEV Vero76 0,8 32.8
VEEV Vero76 1,92 32.8
EEEV Vero76 0,96 128
EEEV Vero76 1,08 84
EEEV Vero76 1,68 132
EEEV Vero76 8 132
WEEV Vero76 1,28 >400
WEEV Vero76 1,36 288
WEEV Vero76 <1,28 120
WEEV Vero76 0,76 256
CHIKV Vero76 1,28 76
CHIKV Vero76 1,28 22.8
CHIKV Vero76 0,72 96
CHIKV Vero76 1,8 96
IIpumep 34: AkTuBHOCTH N4-rHAPOKCHIMTHAMHA NPOTUB (IaBUBHPYCOB
JIunus
Bupyc ECso (MkM) | ECoo (MkM) | CCso (MKM)
KJIETOK
DENV2 Vero76 12.8 60
DENV2 Vero76 14 128
WNV Vero76 >400 >400
WNV Vero76 >400 >400
YFV Vero76 1.88 224
YFV Vero76 20,4 30




165

YFV Vero76 26 52
YFV Vero76 >52 52
JEV Vero76 112 >400
JEV Vero76 268 >400
POWV BHK 11,2 30
POWV BHK 8.8 19.2
ZIKV Vero76 1,44 >400
ZIKV Vero76 6.8 152
ZIKV Vero76 236 80
ZIKV Vero76 3,12 80
Bupyc Yeyty Vero 76 228 >400
Bupyc Yeyty Vero 76 100 212
ZIKV Vero 76 1,46 400
ZIKV Vero 76 3,04 16,4
IIpumep 35: AkTuBHOCTE N4-THAPOKCHUIMTHAMHA NPOTUB OYHbSIBUPYCOB
JIunus
Bupyc ECso (MkM) | ECoo (MkM) | CCso (MKM)
KJIETOK
RVFV Vero76 1,48 60
RVFV Vero76 1,44 48
RVFV Vero76 6,8 96
RVFV Vero76 7,6 96
RVFV Vero 1 20,4
RVFV Vero 1,68 20,4
Bupyc Ilynra Topo Vero76 20,4 184
Bupyc Ilynra Topo Vero76 20 160
Bupyc JIa Kpocc Vero76 25,2 268
Bupyc JIa Kpocc Vero76 15,2 188
Bupyc JIa Kpocc Vero76 1 112
Bupyc JIa Kpocc Vero76 1.96 112
Bupyc Manopan Vero76 84 140
Bupyc Manopan Vero76 >124 124
Heartland virus Vero 7,84 >400
Lymphocytic  choriomeningitis Vero 555 400

virus

2
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Vero

4,96

2

>400

Hpumep 36: AkTHBHOCTH N4-rHAPOKCUIIUTHANHA IPOTUB KOPOHABHPYCOB

JInnns
Bupyc ECso (MkM) | ECoo (MkM) | CCso (MKM)
KJIETOK
MERS Vero E6 <0,80 <0,80 20
SARS Vero76 <0,4 252
SARS Vero76 <0,4 144
SARS Vero76 0,56 76
SARS Vero76 2,2 76
SARS Vero E6 <0,80 <0,80 20
HCoV HEL 1,28 100
HCoV HEL 5,6 36
HCoV HEL <0,128 192
HCoV HEL 0,228 192
HCoV Vero76 <0,4 400
HCoV Vero E6 <0,4 400
HCoV HEL 1,28 100
HCoV HEL 4 60
HCoV HEL 0,4 232
HCoV HEL 0,212 232
HCov Vero76 12,8 400
HCoV Vero76 0,32 44
HCov Vero76 0,44 44
Ipumep 37: AkTuBHOCTH N4-rUAPOKCHIMTHAMHA TPOTHUB IPUINA

JIunawust CCso
BI/IpyC ECso (MKM) ECoo (MKM)

KJIETOK (MKM)
I'punm A HIN1 MDCK 1,28 168
I'punmm A HIN1 MDCK 1,16 136
Ipunm A H7N9

MDCK >48 48
(BBICOKOTIATOT€HHBIN)
Ipunn A H7N9

MDCK >44 44
(BBICOKOTIATOT€HHBIN)
I'punn A HS5N1 | MDCK >96 96
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(BBICOKOTIATOT€HHBIN)
Ipunn A H5NI1
MDCK >88 88
(BBICOKOTIATOT€HHBIN)
I'punn A HINI MDCK 1,44 76
I'punn A HINI MDCK 1,24 68
I'punnn A H3N2 MDCK 0,96 60
I'punm A H3N2 MDCK 0,88 52
I'punn A HSN1 (auskonarorenssii) | MDCK 1,28 48
I'punn A HSN1 (amskomnarorenssii) | MDCK 1,28 27,6
I'punn B MDCK <0,4 48
I'punn B MDCK <0,4 30,4
I'punn B MDCK <0,4 48
I'punn B MDCK <0,4 76
IIpumep 38: AkTuBHOCTH N4-rHAPOKCHUMTHANHA NPOTUB J00.J1bI
JIunns
BI/IpyC ECso (MKM) ECoq (MKM) CCso (MKM)
KJIETOK
EBOV Vero 4,7 >100
EBOV Vero 25 >320
Ipumep 39: AkTuBHOCTb N4-rHApOKCHULIMTHANMHA POTHB HOPOBHPYCA
JIunus
Bupyc ECso (MxM) | ECoo (MxM) | CCso (MkM)
KJIETOK
NV HG23 >100 >100 >100
IIpumep 40: AkTHBHOCTE N4-rHAPOKCHIIUTHAMHA IPOTHUB NUKOPHABHPYCOB
Jlunus
Bupyc ECso (MkM) | ECoo (MkM) | CC50 (uM)
KJIETOK
OHureposupyc-71 Vero76 3,44 >400
DHTrepoBupyc-71 Vero76 3,36 256
DHTepoBUpyc-68 RD 1,28 >400
DHTepoBUpyc-68 RD 1,16 25,6
ITonuosupyc -1 Vero76 12,8 128
ITonuosupyc -1 Vero76 10,4 76
Bupyc Kokcaku B3 Vero 76 1,44 184
Bupyc Kokcaku B3 Vero 76 1,4 76
HRV-14 HeLa-Ohio 1,28 >40
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HRV-14 HeLa-Ohio 1,36 >40
Bupyc Kokcaku B3 Vero 76 2,24 56
Bupyc Kokcaku B3 Vero 76 2,12 56
DHreposupyc-71 Vero76 0,76 48
OHreposupyc-71 Vero76 2,32 48
DHTepoBHpyCc-68 RD 0,92 52
DHTEpOBUPYC-68 RD 2,28 52
Ipumep 41: AkTuBHOCTH N4-rUAPpOKCHUMTHANHA NPOTUB naparpunna u RSV
JIunns
Bupyc ECso (MkM) | ECoo (MkM) | CCso (MKM)
KJIETOK
Bupyc naparpunna 3 MA-104 212 272
Bupyc naparpunna 3 MA-104 248 264
RSV MA-104 14 >400
RSV MA-104 27.6 >400

IIpumep 42: Cnocodbl papMAKOKHHETHYECKHX HCCIETOBAHNH Y IBAHCKUX MAKAK

Bocewmb siBaHCKHX Makak (4 camiia/4 camMku) HOJy4Yaid NePOPATbHO Yepe3 KeTyAOYHbIA
30HA ofgHOKpaTHyr 103y EIDD-1931 unu nposekapCTBEHHONO KOHBIOTara, Kak IOKAa3aHO B
Tab6auue 1. Mexny no3amu ObUTM MMEPUOABI BBIMBIBAHHUS B OnHY Henmesro. OOpasubl KpoBH
colupaiu mocJie KaXxaoro 103upoBanus, nepen nosuposanuem u 0,25, 0,5, 1,2, 3,4, 6, 8, 12, 18
u 24 wyaca mocne BBemeHus go3bl.  Tabmuma 1: [usalin  uccinemoBaHus IS

dapmakokunernyeckoit oneHku EIDD-1931 u 4 nponekapCTBEHHBIX KOHBIOI'ATOB

I'pynna Coegunenne Koa-Bo Yposensb Yposenn Cocrosinne
Ne JKHBOTHBIX A03bI A03bI NUTAHHUS
(camub1/ MMOJIb/KT (mr/kr)
CaMKH
1 EIDD-1931 4/4 0,4 100 T'ononanue
2 EIDD-1931 4/4 0,4 100 Kopmnenue
3 EIDD-2800 4/4 0,4 180 Kopmnenue
4 EIDD-2801 4/4 0,4 130 Kopmnenue
5 EIDD-2776 4/4 0,4 175 Kopmnenue
6 EIDD-2898 4/4 0,4 160 Kopmnenue

AJVKBOTBI IJ1a3Mbl 3KCTParMpoBajd alleTOHMTPUJIOM, KOTOpbIi Bkirouan ~Cs EIDD-
1931 B KauecTBE BHYTPEHHETO CTaHAAPTA. 3aTeM O00pa3Ibl BCTPSXUBAIHA U LEHTPUPYTHPOBAIU B
uenrpugyre Sorvall RT1 (Thermo Fisher, Waltham, MA) npu 3500 06./mMun B Teuenue 10
MuHYT. CynepHaTaHT TMEePEeHOCWIM B  MHKPOLEHTPU(]YKHYHO TpPOOMpKYy H  CHOBa

uenrpudyruposanun B nukoueHtpudyre Biofuge (Heraeus, Hanau, Germany) B Teuenue 10
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muHYT Tipu 13000 00./muH. OcTaBUIMiics CymepHATaHT 3aTeM nepeHocwin Bo (aakoH BOXKX
11 aHAJIHU3A.

Venosusa npoeeoenus LC-MS/MS ona EIDD-02898. Paznenenne B BOXKX nposoaunu B
cucreme Agilent 1200 (Agilent Technologies, Canra-Knapa, Kamudopuus, CIIA). [ns
pasmenenuss EIDD-1931, EIDD-2898 wu '?Cs EIDD-1931 (ucmonmb3yemblii B KadecTBe
BHYTPEHHET0 CTaH/apTa) MCIOJIb30BAJIN KOJIOHKY ¢ nuokcunoM kpemuus Atlantis HILIC 50x4,6
MM, pasmep uactun 5 MkM (Waters Corporation, Milford, MA, USA) ¢ u3okparudeckum
pesxkumom (70:30) ¢ aueronutpmiiom B 100 MM ammonmii-auerathom Oydepe, pH 5,0 mpu
ckopoctn moroka 1,0 mu/mMuH B TeueHHe 2 MHMHYT. Macc-CIEKTPOMETPUYECKUI aHaJH3
npoBonuin Ha Macc-criektpomerpe QTrap 5500 (AB Sciex, Farmingham, MA) c¢
UCTIOJIb30BAHHEM MOHU3ALIUH 3JIEKTPOPACIIBUIEHHEM B MOJIOKUTEIbHOM pexxnme (ESI) B peskume
MOHHUTOPHUHIa MHOXeCTBeHHbIX peakuuii (MRM). CranpmapTtHasi kpuBasi M3 BOCBMH TOYEK,
MOJIyYEHHAs! C KOHTPOJIbHOM MJIa3MOM, OXBaThIBa€T KOHLEHTpauuu B nuanaszoHe ot 10 no 10000
Hr/mi. B Havane kaxmoro Habopa oOpasmoB misi obecriedeHusi TOYHOCTH B mpernenax 20%
aHAJM3UPOBAJIN MPUTOTOBJIEHHBIE OTHENBbHO 00pasubl s KOHTpois kadectsa 30, 500 u 5000
HI/MJI ¢ KOHTpONBHOW Tuazmoi. KanmOpoBka B KakAOW MaTpulle MNPOAEMOHCTPUPOBAIA
JUHEHHOCTh CO 3HaueHneM R° >099. AHanu3 AaHHBIX HPOBOAMICS C MCIONb30BAHUEM
nporpamMmMHoro obecrieuenust Analyst (AB Sciex, Farmingham).

Venosus nposeoenus LC-MS/MS ons EIDD-02800 u EIDD-02801. Paznenenune 8 BOXKX
nposoxnuin B cucreme Agilent 1200 (Agilent Technologies, Canra-Knapa, Kanugopuaus, CIIIA).
Jnst paspenenus EIDD-1931, EIDD-2800, EIDD-2801, and *Cs EIDD-1931 (ucnionb3yemsiii B
KauecTBe BHYTPEHHEro CTaHmapra) ucrnoib3oBaiu KoMOHKY Acclaim HILIC-1 150x4,6 wmwm,
pasmep yactun 5 MM (Thermo Fisher, Waltham, MA) B u3okparuueckom pexxume(90:10) c
auetoHuTpuioM B 100 MM ammonwmii-aunerarHom Oydepe, pH 5,0 mpu ckopoctu mortoka 1,0
MI/MHH B Te4eHHE 5 MHHYT. Macc-CeKTpOMeTpUYeCKHH aHaju3 TNPOBOAMIM Ha Macc-
cnektpomerpe QTrap 5500 (AB Sciex, Farmingham, MA) ¢ HCHOJb30BaAaHHEM HOHHM3ALMH
JNeKTpopachblieHneM B oTpuuareibHoM pexkume (ESI) B peskume  MOHUTOpHHTra
MHO)KeCTBeHHbIX peakiuii (MRM). CraHmapTHas KpuBasi M3 BOCBMH TOYEK, MOJYYEHHAs C
KOHTPOJIbHOW IIIa3MOM, OXBATbIBA€T KOHLIEHTpauuu B auana3zone or 10 go 10000 mr/mu. B
HavaJie KaKaoro Habopa oOpasnos st obecreueHust TOUHOCTH B npeaesiax 20% aHaJu3upoBan
NPUTOTOBJIEHHBIE OTAENBHO O0pasubl aiust KOHTpoJdst kadectBa 30, 500 m 5000 Hr/mia ¢
KOHTPOJIbHOW IJ1a3MOM. AHalu3 JaHHBIX NPOBOAMICS C MCIIOJNB30BAHHUEM IPOrPAMMHOTIO
obecnieuenust Analyst (AB Sciex, Farmingham).

IIpumep 43: PapMaKOKHHETHYECKHE NAPAMETPbI, NOJYYE€HHbIE Y IBAHCKHX MAKAK

Kak BugHO w3 ¢uryp 11-15, >TH paHHbIE TOKA3bIBAIOT, YTO TOCTE BBEIACHHUS
NepOpaJbHbIM  30HAOM  SIBAHCKMM MaKakaM HMCXOOHBIH PHOOHYKJIEO3UJ  HEOXKHIAHHO
CEeKBECTPUPYETCS B JHTEPOLUTAX KUIIEYHHWKA, B LEJIOM, Oe3 M3MEHEHHH. JTO NPUBOAHUT K
HU3KOH KaXyleicst OMOMOCTYITHOCTH COEAMHEHHUs Yy SBAHCKMX Makak. TeM He MeHee, Npu
BHYTPUBEHHON MHBEKLMU COEIMHEHUE LIMPOKO pPaclpoCTpaHsieTcss B opraHusMe. B pesynsrare

3THX HCchenoBaHuil BbLICHMIIOCH, uTo EIDD-1931 obOnamaer Hu3koi OHONOCTYNHOCTBIO Y
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ABAHCKMX 00e3bssH B  pesynsrare  Hea(pPeKTHBHOrO  TPaH3UTA/BBICBOOOXKIEHUS B
LIUPKYJIUPYIOIIYIO KPOBb U3 CIU3UCTBIX 000I0YEK KUIIEUHUKA U KETYIKA.

Huszkas OwmomoctynmHocTs EIDD-1931 y sBaHCKMX Makak MOXET OBITh YCIEIIHO
paspelieHa IyT€M HCIIOJNB30BAHUSA XUMHYECKH WHINM (EPMEHTATUBHO PpaCIIEIUISIEMbIX
NPOJICKAPCTBEHHBIX ()ParMEHTOB, KOTOpble oOnerdaroT mnpoHukHOBeHHe EIDD-1931 wuepes
CTeHKY KMIIEYHHMKA B LUPKYJIUPYIOLIYI0 KpoBb. Tpu nmponekapctsa, EIDD-2800, EIDD-2801 u
EIDD-2898, 3HauutensHO yay4dmainn ouopoctynHocts EIDD-1931 B 4-8 pa3 y sIBAaHCKHX Makak,
KaK 3TO Kak BUAHO u3 @uryp 14 u 15.

JlomonHUTENbHBIE Pe3yJIbTaThl MoKa3aHel B Tabauuax 2 u 3.

Tadnuma 2: PapmMakoOKUHETHYECKHE MapaMeTpbl, MOJIYYEHHbIE Yy SIBAHCKUX MAaKak-

CaMLIOB

Beomgumoe tmax Cumax AUCo->24n CL tin F*

COeIMHEHME (dac) | (amosb/mi) (vac-HMOJB/MIT) (;1/9ac*kr) (ac) | (%)

EIDD-1931 075+ |3,31+1,82 575+ 1,99 70,1 £18,7 |12 +|~3
0,28 12

EIDD-2800 037 +|163+132 |389+758 91+13 55 +|~27
0,14 472

EIDD-2801 2 £|808+132 |317+782 13+3,7 18 +|~22
0,81 0,91

EIDD-2898 23 +|91+27 26.1+52 164+3,1 |053+]|~18
0,96 0,16

EIDD-2776 5 +£]0,58+0,21 2,6 +0,65 142+ 373 0,97 + | ~2
1,2 0,21

Ta6muua 3: PapMakOKHHETUYECKHE MTAPAMETPBI, TIOJYUYEHHBIE Y SIBAHCKHUX MaKaK-CaMOK
Beomgumoe tmax Cumax AUCo->24n CL tin F
COeMHEHME (dac) (aMoB/ (vac-HMOJB/ (o/9ac* (gac) (%)
MUT) M) KT)

EIDD-1931 087  +]|331 +]|721+421 657+31,6 |0,78 +|~3
0,75 1,99 0,2

EIDD-2800 | 031  +|810 +|274+115 159+77 |44£12 |[~16
0,12 5,06

EIDD-2801 125+0,5 | 123 +|438+17.0 103+56 |19+13 |~26

2,33
EIDD-2898 13+£05 |150+8.1 |269+48 159+3,2 |055 +]|~15
0,25
EIDD-2776 |3 +24 0,69 +|33+27 158855 |12 +|~2
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0,26 0,41

2 2

IIpumep 44: Cnoco0bl papMaKOKHHETHYECKHX HCCJIEA0BAHUI Y XOPbKOB

EIDD-2801 u KOHTpOJAb HOCHUTENS BBOAWIM 4Ye€pe3 OAWH MEPOPATBbHBIA 30HN
(nepopanpHOe BBeneHue). EIDD-2801 u kKOHTposb HOCHUTENSE BBOIWIIN Yepe3 NepopajIbHbIi 30H
(mepopanpHOE BBENEeHHE) Ba pasza B cyTku. [lepBas no3a Obuia 3a 3 yaca (-3 yaca) 10 3apakeHUs
BUpPYCOM; BTOpas n03a B 0 4acos, a 3areM Kaxzable 12 yacoB B TeueHue 3,5 nHeH; Bcero 8 n03.
Ucnonp3yemblii HOocuTeNnb cocTosn w3 1% MeTwiue/uono3sl B Boae (Bec/oObem). Jlist
uccienoBanusi @K u 3pPeKTHBHOCTH UCTIONB30BAIN OECITOPOIHBIX XOPHKOB - CAMOK B BO3pacTre
6-8 mecsiues (Mustela putorius furo), npuodperennsix y Triple F Farms, secom 0,8-1,0 kr:

Dapmakokunemuka: BCEro 8 XOpbKOB (2 rpymibl, 4 XOpbKa Ha TPYIIITY)

Hcceneoosanue appexmusnocmu: IMpodunaxTuyeckoe BBEJICHUE MIPOTHUB
A/Netherlands/602/2009 (HIN1) NL/09; 5x10* TCIDso/>kuBOTHO® MHTpaHA3aJIbHO - BCero 12

XOpPBKOB (3 Tpynmbl, 4 XOpbKa Ha TPYIIIY)

®apmakokuHeTuyeckoe uccienosanue: EIDD-2801 BBoguau B BUAE CYCHEH3UH YEPE3
JKEJTYIOYHBIN 30HI B 0o0mIeM oObeMe 3,5 MIT ¢ MOCHeAyomel MpOMBIBKOH KaTeTepa pacTBOPOM
MIRACLEVET. O6pa3us! kpoBu cobupanu u3 nepenHeil monoit BeHsl. Uepes 72 uaca mocne
NpeBAPUTEIBHON 03bI Y KaKAOro XUBOTHOTrO ortompanu 0,5 ma kposu. Ilocne mozupoBaHust
npobsl kposu (0,3 M) codupanu gepes 0,25, 0,5, 1, 2, 4, 6, 8 u 24 yaca B OXJIAKIEHHBIX JIHIOM
npoOupkax ¢ Li-remapunom anst minasmsl. [1masmy roroBunm B TedeHue 1 gaca mocne 3abopa
KPOBM U XpaHWIU 10 12 4acoB Ha JbAYy, a 3aTe€M NePEeHOCUIN B MOPO3HIIbHUK npu MuHyc 80° C.
O6pazusl ananuszuposanu meronom KX-MC/MC.

IIpumep 45: PapMaKOKHHETHYECKHE MAPAMETPhI, MIOJY4Y€HHbIE Y XOPbKOB

DapmakokuHeTndeckue napamerpsl ansd EIDD-1931 y xopbkoB 1ocie OAHOKPATHBIX 103
EIDD-2801.

Jlo3a Cinax AUCnf ti2
MI/KT (HMOJTB/MIT) ("ac-HMOJIB/MJT) (dac)
4 35+15 13,2+ 48 82+ 17
20 154+19 73£32 47+13
128 100 + 22 322 +43 51+08
512 209 +£106 791 + 391 42+06

IIpumep 46: Cnocodbl nedyenusi npu nomomu EIDD-2801 Ha moaenu rpunmno3sHoi
HH(EKLUHH Y XOPbKOB

Jlosy 5%10* TCIDso/s«uBoTHOe Bupyca NL/09 BBOAMIN MHTpaHa3aibHO B 0,2 M (0,1 ma
B KAy Ho3apro). Mcxomnseiid BUpyC passoamiu B pocdarno-conesom Oydepe (PBS). Ilepen
3apa’keHHEM XOPbKOB aHECTE3MPOBAIN CMEChI0 KETAMHHA/IEKCMENETOMUINHA.

Koneunble Toukm: E’XeTHEBHO OIEHMBAIM JIMXOPAIKy, MAacCy Tela, KJINHHYECKHE
npu3Haku (BBIAENEHHMsS W3 HOCA, YPOBHU AKTHBHOCTH, JbIXaTeJbHYIO HEJOCTATOUYHOCTb) H

BUPYCHYIO HAarpy3Ky IpH IpOMbIBaHMUM Hoca. Jlo3upoBaHuMe HaYMHAIM uepe3 3 yaca [0
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3apakeHus1, 1OCJe Yero BBOAUIIMN A03y depe3 1 yac mocie 3apa)eHus, a 3aTeM Kaxkzable 12 Jacos
70 3BTaHA3UM XXKUBOTHBIX. XOPbKOB YMEPIUBISIIN Yepes3 3,5 AHs MOCJEe 3apakeHust U 4depes 12
YacoB IOCJE MOCJENHEH A03bl JIEUEHHs], OTAENbHO COOMpaly TKAHU BEPXHUX U HIDKHUX
ObIXaTeIbHBIX TyTeH u orOmpanu oOpasusl kpou. OOpasusr kpoBu (0,3 mu) coOupanwy,
oOpabarbiBaiu W XpaHwid, Kak omucaHo B paszmene ®PK Beume. B kpoBu uccnenosanu
koHueHTpanuo EIDD-1931. Onpenensnu BUPYCHYIO HAarpy3Ky B TKAHSX HMKHHUX JIbIXaTe€JIbHBIX
MyTeN.

Jo3upoBanue: EIDD-2801 BBogunu nepopanbio. OOmuii 00beM B JKETYIOYHOM 30HE
COCTaBJISAN 3,5 MJI C OCJIEAYIOLIUM ITPOMBIBAHUEM >KEJTyAOUYHBIX KaTeTepOB MPU MOMOLIH 3,5 MII
MIRACLEVET.

Tadauna 4. {uzaiin ucciaegosanusi pesyasraros 3¢ppextusHoctu EIDD-2801 npu

3apPa’REHUH I'PUIITIOM.

Oo6masn
2| g Coenn VYposenn | O6bem Pexum
E| | Bupyc | n | Iox nosa/
g | 2 HEHHe A03bI A03bI JIeYeHH*
O | = JAeHb
NepopabHO 1B
100 pasa B JeHb, -3
200
1AV = EIDD- MI/KT 3,5 yaca, +1 dac, u
1 |1 4 E Mr/Kr/
(HIN1) s 2801 IBa pasa | MII/KT 6 103 Kaxable
JIEHb
B JieHb 12 wyacor @I
BCero 8 1103
NepopabHO J1BA
500 pasa B 1eHb, -3
1000
TIAV = EIDD- MI/KI 3,5 yaca , +1 yac, u
1 |2 4 g mr/kr/
(HIN1) S 2801 IBa pasa | MII/KT 6 103 Kaxable
JIE€Hb
B IeHb 12 wyacos @]
BCcero 8 1103
NepopaIbHO J1BA
pasa B JeHb, -3
0 Mr/kr
Hmura- K Hocu 0 mr/kr/ 3,5 yaca , +1 yac, u
1|3 4 = nBa pasa
TOp s TeJb JIEHb MJI/KT 6 103 Kaxmable
B JIEHb
12 4acos D
BCEro § 1103

Ipumep 47: Pesyabrarsl jeyenusi npu nomomu EIDD-2801 na moaenun rpunno3Hou
HH(EKUHH Y XOPbKOB
Pesynbrarel nedenust EIDD-2801 na monenu rpumnma y xopbka (A/California/07/2009

(HIN1)) moxuo Halitu Ha Purype 16. Turpel Bupyca B oOpasiiax Ha3aJlbHOIO JaBaka ObLIH
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3HAYUTENIbHO CHIDKEHBI NMPH NMpoQuiIakTHKe u depe3 12 yacoB mocie JieueHus: WHPEKIUU Mpu
nomoum EIDD-2801. JIuxopaaka y XopbkoB Obl1a NOTHOCTBIO npenoTspatnesa EIDD-2801 npu
npopUIaKTHUECKOM BBENEHUH M depe3 12 4"acoB mocie 3apaxenus. JledeHne Mpu MOMOLIH
EIDD-2801 naxe uepe3 24 waca mocje 3apa)X€HUs MO3BOJIMIO OBICTPO CHU3HUTH KaK THUTPBI
BHpyca B oOpaslax Ha3aJbHOIO JIaBaka, TaK U JINXOPAIAKY. Pe3ynabrarbl JieueHus Mpu MOMOIIN
EIDD-2801 Ha monenu uHdexuun Bupycom rpunma (A/ Wisconsin/67/2005 (H3N2)) y XopbKoB
MOHO Haitu Ha @urype 17. Turpsl Bupyca B HOCOBOM JIaBake, JUXOpPaAKa U BUPYCHBIE TUTPHI
B HOCOBBIX PAKOBHUHAX OBLIM 3HAYUTENBHO CHIKEHBI ¢ moMousio EIDD -2801 (100 mr/kr) korga
nedeHue ObUTO HavaTo yepe3 12 u 24 yaca nocne 3apakenus. Jaxe koraa nosa EIDD-2801 Obuta
cHmkena co 100 mr/kr no 20 Mr/kr u BBOAMJIACH uepe3 24 vaca mocie 3apa’KeHUsl, BUPYCHBbIE
TUTPBI B HOCOBOM JIaBa)k€ U HOCOBBIX PAKOBHHAX 3HAYMTENILHO CHUKAJIHCh.

IIpumep 48: Cnoco0b1 papMaKOKHHETHYECKHX HCCJIEA0BAHUI Y MbIIIei

Mpmmeii ICR (CD-1) B Bo3pacte 7-8 Henenb aKKJIMMAaTH3UPOBAJN B TEUCHUE ~ | Henenu
Nocye nojaydeHus. Mplnedl B3BEHIMBAalU C TOYHOCTBIO A0 £ | r B JAeHp Wiau yTpoO mnepen
JIO3UPOBAHUEM IS pacyeTa oObeMoB no3uposanusi. EIDD-2801 pacTBOpsIH MOJIHOCTBIO B S MIT
pactBopa A (PEG 400/ Tween 80 (90%/10%)) mpu HarpeBaHWH W BCTPSIXMBAHUHU, U 3aTEM
pazbasisimu S mut pactBopa B (30% Solutol/10% DMA). Mebltu nojy4anu 103y nepopaiibHo. B
KOKIOW rpymme ObUIo 3 MBIIIHM, KOTOPBIX CJIENOBAJO OTOMpaTh B 8 pas3IM4YHBIX BPEMEHHBIX
toukax: 0,25, 0,50, 1, 2, 3, 4, 8 u 24 yaca. Bo Bcex 7 BpeMEHHBIX TOUKAX MPOM3BOAMICS 3a00p
kpoBu. KpoBp mnomyuamu mnyreM peTpoopOMTANIBHOTO KpPOBOTEUEHHs IOA H30(IIypaHOBOM
anecreznell. OT KaXJOW MBIIIM MOJyYaiud KpoBb oauH pa3 (300 MKI), U KPOBb HEMENJIEHHO
nepeHocuiu B npobupku Li-Heparin Ha nensiHON Bome. IlpoOupkm Li-Heparin ¢ kpoBbro
OCTOPO’KHO NEPEBOPaYMBAIIN 2 WK 3 pas3a AJi XOPOLIEro NepeMeIlnBaHus U 3aTeM NOMELIAIN B
IITaTUB B JIEASHON Boae 1o ueHtpudyruposanus (<1 yaca). [Ipobupku nenrpudyruposanu mpu
~ 2000 x g B TeueHne 10 MHH B OXJaxgaeMoill LeHTpUdyre Ui OTAEICHUS IUIa3Mbl OT
sputpouutoB. [lnasMy HeMeAJIEeHHO MEepPeHOCHWIM B mpoOupku ImnmeHnopda, KOTOpbIe 3aTeM
NIOMEIAIH B JIEASHYIO Boay. Bece o0pasubl 3aMOpaKMBaJIM Ha CYyXOM JIbIy B TeueHHe ~ | uaca.
O6pasubl xpanunu npu Munyc 80° C no ananusa meronom XKX-MC/MC.

Ipumep 49: Cnocodb1 papMaKOKHHETHYECKHX HCCJIETOBAHUI Y KPBIC

CamuoB kpsic Sprague Dawley (SD) Becom 225-249 1 akKJITUMaTU3HPOBAJI B TEYEHUE TIO
MeHbIIIeH Mepe ABYX JHEeH nepen SKCIIEPUMEHTOM. 3a AeHb 10 SKCIEPUMEHTa KPbIC B3BEIINBAJIH
Ui ompeneneHuss cpenHero oOwpema no3upoBanusi EIDD-2801. Jlns BBemeHust 4yepes
xenynounbiii 3051 EIDD-2801 pacteopsiin B 10% II9I" 400, 2,5% Cremophor RH40 B BOze B
KOHLIeHTparmu 64 Mr/mMj U BBOOWIM B A03e 5 Mi/kr. Tpex KpbiC yMepIIBISUTH, KaXIblil pas
nyTeM yAyLISHHs TUOKCUIOM yriepona. Tkanu u ruasmy codupanu depes 1, 2, 4, 6, 8 u 24 yaca
nocjie BBeAieHUs1 103bl. OHOMN Kpbice BBOAWIM HOCUTENb U YMEPIUBIAIN MyTeM YAYIIEHUS Yepe3
6 JacoB mociie BBeIeHMs N03bl. [lnasMy cobupanu y Kakooro >KUBOTHOTO MYTEM pPa3pe3aHwHs
aopthl 1y cbopa mpubmmsurenbHo 0,3 MII [eTbHONW KPOBU B NMPOOHMPKY C JUTHH-TENAPUHOM.
Kpoeb nentpudyruposamu mpu 2000 x g B Teuenne 10 mun mpu 5° C. 3arem miasmy

NEPEHOCWIN B MUKPOLIEHTPUDYKHYIO TPOOHPKY o0beMoM 1,5 mut u xpanunu npu munyc 80° C
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10 aHanmu3a. Y KaXIOW KPBICHI OTOMpAM MO3L, CENE3€HKY, JerKoe, IOUYKY, NMeYeHb U CEepALe.
Tkanu ObICTPO 3aMOpaKUBAIU B JKUAKOM aszore U xpanwmn npu munyc 80° C. ITo 30-70 mr
KYCOYKOB 3aMOPO’KEHHOH KMBOTHON TKaHM B3BEIIMBAJIH B 2 MJI TOJCTOCTEHHBIX NMPOOUpPKAX U
peructpupoBanu Bec. OOpasubl romoreHusuposanu B 70% aneToOHUTpUIIE B BOAE, KOTOpas
Bmrouana EIDD-1931, meuennyto Cs, u EIDD-1931-TP, meuennyo “Cs, B KauecTBe
BHYTPEHHUX CTaHIapToB, mpu 4° C, ucmonp3yst mapoBoii romoreHusarop Omni-ruptor (Omni
International, Inc., Kennesaw, GA). TomoreHarsl NepeHOCWINM B MHKPOLEHTPHYKHbIE
npoOupku oObeMoM 2 Ml M HeHTpudyrupoBaiu B TedeHue S5 MuHYT npu 15000 00./muH B
uentpudyre Eppendorf 5415D (Eppendorf, I'amOypr, I'epmanusi) nnst ynajieHuss KPYIHBIX
TBepAbIX yacTull. CymepHaTaHT 3aTe€M MEPEHOCIIIM B HOBblE MHKpPOLCHTpH(]YKHBbIE MPOOUPKU
oobemMoM 2 M u cHOBa ueHTpupyruposanmu B uenrpudyre Eppendorf 5415D B Teuenme 10
mMuHYT nipu 15000 06./MuH 11 yoaneHust JroObIX OCTABLIMXCS TBEPABIX BemecTB. OcTaBIUiCs
cynepHaTaHT nepeHocin Bo (iakon XKXMC u ananusuposanu ¢ momomsro JKXMC-MC.

ANMKBOTBI IIa3Mbl KPBIC AKCTPArupoBajy alleTOHUTPUIIOM, KoTophli Bkimouan EIDD-
1931, wMeuennbii °Cs, B KadecTBe BHyTpeHHero craHmapra. OOpasibl OCBETJISIM
nentpudyruposannem B ueHtpudyre Eppendorf 5415D B Teuenme 10 mumuyT mpu 15000
00./muH. OCBeTNIeHHbIE CyNepHATaHThl NEepeHOCUIN BO (¢uakonbl it BOXX s anamusa c
UCTIONb30BaHUEM KBaHuuupoBaHHOro cocoda BAM-106.

O6pa3usl BeimepxkuBanu npu 4° C B aBrocammuepe Leap Pal (CTC Analytics AG
Zwingen, IlIsetinapusi). Pasnenenne B BOXX nposonmnu Ha cucteme Agilent 1200 (Agilent
Technologies, Santa Clara, CA, CIIIA), obopynoBaHHO# HarpeBareyieM KOJIOHKH, Y®-namroin u
OunHapHBIM HacocoM. [t 0Opa3LoB TkaHU UCTIONB30BaIH KOJIOHKY SeQuant ZIC-pHILIC (100 x
4,6 mm, 5 Mxm) (Merck Millipore, Burlington, MA, USA) mnst pasgenenust EIDD-1931, EIDD-
2781, EIDD-2061, ATP, Cs-meuenoro-EIDD-1931 u '*Cs-meuenoro-EIDD-1931-TP.
ITomBwxnas ¢asa A coctosia 3 25 MM OukapOoHarHoro Oydepa aMMOHHS B BOAE Kiacca
B2XX, pH 9.8, a nogBuwxkHast (aza B coctosia u3 yucroro aumeronutpuna. Jusi pasneneHus
AHAJIUTOB NPUMeEHsIICS 8,5-MUHYTHBIN H30kparnyeckuii merog BOXKX nHa 35% noneukHON daze
A. Macc-CrieKTpOMEeTpUYeCKHi aHaJIi3 MpOoBOAMIN Ha Mmacc-cnekrpomerpe QTRAP 5500 (AB
Sciex, Framingham, MA, USA) ¢ WHCHOJb30BAHHEM HWOHHM3AIUHM BJIEKTPOPACIbUIEHUEM B
orpuuarenbHoM pexnme (ESI) B peskume MOHUTOpHHTa MHOKECTBEHHBIX peakimii (MRM). Jlns
anam3a EIDD-2801 ucnonp3oBanu konoHKYy Acclaim Polar Advantage 11 (3,0x50 MM, pasmep
gactul 3 MkM) (Thermo Fisher Scientific, Waltham, MA). ITonsmxnas ¢asa A coctosina uz 100
MM Gydepa ¢ popmuarom ammonust B Boxe kiacca BOXKX, a monsmwxknas ¢asza B cocrosna u3
YUCTOro aueToHUTpwia. IlpuMensim rpanueHTHeli Meron ¢ 5-100% mnonswkHOH (assl B B
TedeHue 3 MHUHYT. Macc-CneKTpOMETPUYECKUN aHaJIu3 MPOBOAWIM Ha MAacC-CIEKTPOMETpE
QTRAP 5500 (AB Sciex, Framingham, MA, USA) c¢ wucnonb3oBaHHEM HOHHU3ALUH
JNIEKTpPOpacHblieHneM B monokurenbHoM  peskume (ESI) B pexkxume  MOHHTOpHHTA
MHOXxeCTBeHHbIX peakiuii (MRM). [{ist obpa3uos minasmel aist pasaenenust EIDD-1931, EIDD-
2801 u meuennoro “Cs 1931, ucnonssosanu kojioHky SeQuant ZIC-pHILIC (100 x 4.6 mm, 5
MkM) (Merck Millipore, Burlington, MA, USA). IlonBwknas ¢asza A cocrosia u3 25 MM
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oukapbonatHoro Oydepa ammonusi B Bome kiacca BOXKX, pH 9,8, a monmemwkHas daza B
COCTOsUIa M3 YMCTOrO aueToHuTpuia. i pa3aeneHus aHaauTOB MCHOJb30Badu 4,5-MUHYTHBIN
cnoco0 m3okparndeckoil BOXKX Ha 35% mnomsuxHON (asel A. Macc-CeKTpoMeTpUYeCKHit
aHanu3 nposoauiu Ha Macc-criekTpomerpe QTRAP 5500 (AB Sciex, Framingham, MA, USA) ¢
UCTIOJIb30BAaHMEM MOHM3ALMHU 3JIEKTpopacbuieHHeM B orpunarensHoM pexknme (ESI) B peskume
MOHHTOPHHIa MHOXXeCTBeHHbIX peakumii (MRM). AHamu3 JaHHBIX TIPOBOOWIH  C
HCIIOIb30BaHKUEM IporpaMmuoro obecrieuenus (AB Sciex, Framingham, MA, USA).

Ipumep 50: Cnocolb1 papMaKOKHHETHYECKHX HCCJIEA0BAHUI Y c00aK

Cobak, mogBepraBIIMXCsl SKCIIEPUMEHTaIbHOMY Bo3zeiicTBHIO (oT Marshall Biosciences)
B Bo3pacte ot 6,5 1o 6,8 mecsues u BecoMm ot 7,1 g0 7,95 akKIUMaTU3UPOBAJIU 10 OTHOLIEHUIO K
OKPY’KEHHUIO MO MEHbIIEeH Mepe 3a TPHU JHS A0 MepBOro coObiTus po3uposanus. [locnenyromue
JO3UPOBAHMS TPOBONMJIMCH IMOCHE 7-IHEBHOTO mepuona BbiMbiBaHMs. CoOak B3BEIIMBAIU TIO
MEHbLIEH Mepe OAWH pa3 IMeped KaKABIM JO3MPOBAHMEM JUIsI ONpeneseHus: oObema
nosuposanusi. EIDD-1931 pactBopsiiu B CTepHIIBHOM (PU3HOIOTHYECKOM PacTBOpE MpH 8 MI/Mi
Ui BHYTPUBEHHOro  aosupoBanus. Jlns  mepopanpHoro  BBeaeHuss — EIDD-2801
pecycnienaupoBasid B 1% (00./06.) Merunuesuroiao3e B Boxe mpu KoHIeHTparusx 6, 20 u 60
mr/mi. J{inst BHYTPUBEHHOrO NO3MPOBaHUS codOakam BBOMWIM 103y | Mul/ Kr, a mepopajibHOe
JO3UPOBAHKE MPOBOIIIIOCH ¢ 00BEMOM 1103bI 5 MI/KI. OOpasipl KPOBH OT cO0aK, MOTYyYaBIINX
npernapar uepes JKeIyqoYHbIA 30HM, cobupaan 10 BBeneHus no3bl u uepes 0,25, 0,50, 1, 2, 3, 4,
8, 12, 18 u 24 yaca mocne BBeaeHus 103bl. OOpa3Lbl KPOBU OT COOAK, MOJYYAaBIINX Iperapar
BHYTPUBEHHO, coOupanu 10 BBeneHus no3bl u uepe3 0,083, 0,25, 0,50, 1, 2, 4, 6, 8, 12 u 24 yaca
nocie BBeneHus 1036l OOpasLbl KPOBU OTOMPATIN U3 SIPEMHON W/MUIIH TOJIOBHOM BEHBI B JIMTHH-
renapruHOBbIe MUKpoOnpoOupkH, neHrpudyruposatu npu 2000 g B Teyenne 10 mun npu 5° C u
I1a3My MepeHOCHIIN B CBEXKHe NMpoOHpKU u xpaHuin npu muHyc 80° C nepen oOpaborkoi s
KOJM4YeCTBeHHOTO onpeneneHusi ¢ momMombio JKX-MC/MC. AnukBOTHI m1a3mbl co0ak mo SO MK
sKcTparupoBanu 950 MKJ aleTOHHTPUNA, KOTopbii Bkmouan EIDD-1931, meuennwii PCs, B
Ka4yecTBe BHyTpeHHero cranaapra. OOpasis! ocBeTsun neHTpudyruposanuem npu 20000 g npu
4° C B Teuenue 5 MuHyT. OCBETIICHHBIEC CYIIepPHATAHTHI IEpEHOCHIH BO (prmakons! 11t BOXKX nist
anamu3a. OOpasusl BeimepxkuBanu npu 4° C B aBrocammiepe Leap Pal (CTC Analytics AG
Zwingen, IlIeetinapusi). Pasnenenne B BOXX nposonmnu Ha cucreme Agilent 1200 (Agilent
Technologies, Santa Clara, CA, CIITA), obopynoBaHHO!H HarpesaTesieM KOJOHKH, Y®-namMmnon u
O6unapuabiM HacocoM. Komonky SeQuant ZIC-pHILIC (100x4,6 MM, 5 mxm) (Merck Millipore,
Burlington, MA, USA) ucnons3oBanu st panenenust EIDD-1931, EIDD-2801 u EIDD-1931,
meuenHoro °Cs. ITomeuxnas (asa A cocrosna u3 25 MM aMMoOHHUiiHOrO GUKapGOHATHOTO
Oydbepa B BOme kiacca BOXX, pH 9,8, a momBmxknHas ¢asza B cocrosima w3 4YHCTOrO
aneroHuTpuia. i pasgeneHusl aHAIUTOB NMPHUMEHSUTH 4-MUHYTHBIA CIOCOO0 M30KpaTHYeCKON
B2XX na 35% nonswkHOH ¢a3bl A. Macc-CIeKTpOMETpUIECKUI aHAJIN3 TPOBOAMIIM Ha Macc-
cnekrpomerpe QTRAP 5500 (AB Sciex, Farmingham, MA, CIIIA) ¢ wucnoiap3oBaHuEM
MOHU3ALMH 3JIeKTpopacnbuieHueM B orpunarenbHoM pexkume (ESI) B pexxume MOHMTOpHHTra

MHO)XXeCTBeHHbIX peakuuii (MRM). AHanu3 fAaHHBIX TPOBOAWICS C  MCIOJB30BAHHEM
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nporpamMMHoro obecrnieuenusi Analyst (AB Sciex, Farmingham, MA, CIHIA). ITapamerper @K
PaCCUNTBIBAJIMCH C WCIOJIb30BAHHEM HMHCTPYMEHTA JJIsi HEKOMIIAPTMEHTHOro aHaim3a Phoenix
WinNonLin 6.4 (Bapuaar mnporpammel ©6.4.0.768) (Certara, Princeton, NJ, USA).
buonocrynnocts EIDD-2801 paccuuteiBaercst nyrem cpaBHeHust BosaeiictBus (AUC-inf)
EIDD-1931 nocne nmepopansHoro BeeneHusi EIDD-2801 ¢ BozgetictBuem EIDD-1931 nocne
BHyTpuBeHHOTO BBenenus: EIDD-1931 no cnenyroiueli popmyie:

Joszags AUChso
Ilepopanvuas 6uooocmynuocms = X
Hoszaw, AUC o
Ipumep S51: CraduasHocts EIDD-2800, 2801 u 2898 B niasmMe M MHKpocomMax
ne4yeHn
ty2 (MUR) ty2 (MUH)
Cybcrpar Bun B IJ1a3Me B MHKpPOCOMax Ie4YeH!
Mpiib 1 <1
EIDD-2800 O06e3bsiHa 2 2
Yenosek 1 1
Mpiib 1 2
Kpsica 1 5
EIDD-2801 Cobaka 192 1
O0e3bsiHa 24 1
Uenosex 63 73
MpblI11b 144 6
EIDD-2898 O0e3bsiHa 138 13
Uenosex 198 14

Ipumep S2: PapmakoKuHeTHYECKHE NAPAMETPBI Y MbIIIEH
®PapmakoknHeTHueckue napamerpsl B muasme aiaa EIDD-1931 u EIDD-2898 y mblueit

nocJje onHoKparHeix 103 EIDD-2898.

Hoza Hccnen.se
tmax Cmax AUCinf t12
EIDD-2989 I1-BO
MT/KT (dac) (HMOJIB/MUT) (vac-HMOIB/MIT) (dac)
1931 0,25 11 10,2 2,9
15
2898 0,08 23,1 8,23 0,34
1931 0,5 69,3 83,4 4,2
225
2989 0,5 7,61 9,57 3,1
1931 0,5 71,3 2289 52
750
2989 0,25 7,3 21,9 6,7
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IIpumep S3: PapMaKkOKHHETHYECKHE MAPAMETPbI Y MbIIIEH

dapmakoknHeTHUEeCKHe mapameTpbl B TKaHsax i EIDD-1931 u EIDD-2061 (EIDD-

1931-5’-
Tpudocdar) y meitreli nocie oqHokparHbix 103 EIDD-2898.
Jlo3a
Hccnen.
EIDD- Cenesenka Mosr Jlerxoe
BEIL[-BO
2898
AUCO*) t Cmax AUCO*) t Cmax AUCO*) t Cmax
(uac: (amos/  |(wac: (HMOJIB/ (uac-
MT/KT (HMOJIB/T)
HMOJIB/T r) HMOJIB/T) 1) HMOJIB/T)
1931 536,4 285,1 202,4 12,6 113,4 76,7
225
2061 110,8 9,9 63,1 3,5 35,0 2,5
1931 1420,8 373,1 107,9 18,8 386,9 82,4
750
2061 257,0 247 64,1 5,5 120,2 10,9

IIpumep S4: PapMakoKHHETHYECKHE NAPAMETPbI Y MbIIIEH

®dapmakokuHeTHUeCKue napameTpbl B IasMe mua EIDD-1931 y wmbinmenn nocne
onHokparHoi 103l EIDD-2800 (180 mr/kr). Hu B ogHOIH BpeMeHHOH TOuke He ObLI OTMEueH
EIDD-2800 (ncxomHoe BEeHEeCTBO).

MccnenyemMoeBerecTBo tmax Cmax AUCinf t12
(dac) (HMOITB/MUT) (dac HMOJIB/MIT) (h)
EIDD-1931 0,5 11,4 42,5 1,86

IIpumep 55: ®apmakokHHeTHYECKHE TapaMeTphbl y cobak
dapmakoknHeTH4YeCKHe mapameTpbl B mwasme mus EIDD-1931 y cobak mocne
onHokparHoi no3el EIDD-2800 (140 mr/kr). Hu B ogHOH BpeMEHHOIH TOuke He ObLI OTMEueH

EIDD-2800 (ucxomHoe BELeCTBO).

HccnenyeMoeBelecTBo tmax Cmax AUCinf t12
(dac) (HMOJTB/MUT) (vac-HMOJB/MIT) (h)
EIDD-1931 1,405  [112,8 £21.1 497.7 + 40,4 4.8+ 1

Ipumep 56: IIpotokos ounenku EIDD-2801 na moaenn uHTpaHa3aaIbHOH HH(pEKIUH
VEEV y mbiei

Jlna 3TOro uccnenoBaHusl MCHoNb30Bajiu camok Mbineld CD-1 Bospactom 7-8 Henens.
Bupyc Benecyanbckoro suuedanomuenura Jsomanedi VEEV, mramm Trinidad donkey,
NEPBOHAYAIBHO TONy4daidu W3 LIEHTpOB MO KOHTPOMIO 3a 3a00JI€BaHUSIMH, OTONHUTEIBHO
NacCUpPOBAJIM OAMH pa3 Ha KJeTKax Vero Ajsd pa3MHOXEHUs BHUpPyCa M TUTPOBAIU METOIOM
Omsimex. OCTaTku HMHOKYNATA, HCIHONBb30BAHHOTO U OSKCIEPUMEHTA, II0CJIe TUTPOBAHHS
nogBeprajii  OOPaTHOMY THUTPOBAHUIO JUISI TIONTBEPKOEHUS JOCTABICHHOW A03bl. MbImeit

ciy4yaiiHbIM 00pa3zoM pacnpenensinun no rpynnam u3 10 SKMBOTHBIX. 3apa)X€Hue BHUPYCOM
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OCYIIECTBIIAJIOCh MHTpaHa3albHbIM BBefeHueM ~ 100 BOE Bupyca, uro coorserctByeT ~ 100
LDso, B obveme 25 mxn PBS, stor oObem BBOOWIM B JBE HO3APU TOA aHECTE3UEH C
npuMeHeHueM ketamuH-kcunasuHa. EIDD-2801 seonunu nepopajibHO MyTEM KOPMIIEHUS 4epes3
JKEJTYIOYHBIM 30HI IBaXAbl B A€Hb B TeueHue 6 aHel. Ilepsoe yeueHue nposogunu yepes 6
4acoB I0CJIE 3apaKCHUsI BUPYCOM, 3aTE€M IOCIEAYIOLIEE JeUEeHUEe MIPOBOAWIM Kaxable 12 yacoB
(nBasxzbl B eHb), HauMHasA ¢ 12 yacoB nmocie 3apaxenus (Bcero 13 no3, 6 nueit neyenust). [Tocne
3apayKeHUs] BHPYC W3 WHOKYJIATA IMOABEPrajd OOpAaTHOMY THTPOBAHMIO IJISI TOATBEPKACHUS
JO3BI.

JKuBOTHBIM Ipenapar BBOAUIIN Yepe3 JKEIYAOUHbIN 30H C UCIOJIBb30BAHUEM CTEPUIIBHON
UITIBI JUIs1 SKEJYIOYHOIO 30HAUPOBAaHUs. TUTPBI BUPYCa B CHIBOPOTKE U MO3Te aHAJIU3UPOBAIU C
UCTIOJIb30BAHMEM CTAHIAPTHOTO aHAIHM3a OJISILIEeK MO arapoM: BBOIMIIH B KJieTKH Vero mo 0,1 mi
CEepUMHBIX pa3BelEHMI rOMOreHaTa ChIBOPOTKH MM MO3Ta U KyJIBTUBHPOBAJIU B O-JyHOUHBIX
IUTaHIIETax. bisAInky nmoacuuTeiBamu 4epes ~ 48 4acoB MOCJIE MHOKYISLIMM U PACCUUTBHIBAIU
TUTPBI B TIEPECUETEe HAa MJI CBIBOPOTKH MJIM rpamm Mo3ra. Ilpenen oOHapykeHHs 3TOro aHajin3a
cocraBs 100 Onsimmek Ha MJI MM HAa rpaMM. BBDKMBa€MOCTb JKMBOTHBIX aHAJIM3HPOBAIHU C
ucnonp3oBanreM tecra Log-rank (Mantel-Cox), Tecta Logrank mms tpenga u tecra Gehan-
Breslow-Wilcox ninst cpaprenus rpynn (Bce gyactu Prism 6, GraphPad Software, Inc.).

IIpumep S7: Pesyabtatel gosuposanusi EIDD-2801 na mopean uMHTpaHa3aJbHOH
uHpexunu VEEV y mbpimen

Mpimed, WHQUIMPOBAHHBIX INyTeM HHTpaHa3aipHoro BeeaeHus VEEV, neunnu
YEeTBIPbMsl pa3IW4YHbIMU YpOBHsIMH 103bl EIDD-2801. Biusnue nedeHust Ha BBDKMBAEMOCTH
nokasaHo Ha @urype 18.

IIpumep S8: IIpoToxoa aJisi oLeHKH BpeMeHH JedeHusi npu nomomu of EIDD-2801
HA MoAe/ M HHTpaHa3aabHoH nH(ekuuu VEEV y mbimen

Jns sToro uccnenoBaHus ucnosnb3oBanu camok Mbimeil ICR Bospactom 7-8 Henelns.
Bupyc VEEV, mrtamm Trinidad donkey, maccupoBanu omwH pa3 Ha KjieTkax Vero mist
Pa3MHOKEHHsI BUPYCa M THUTPOBAIU MeTonoM Omsimek. OCTaTKu WHOKYIATA, MCIOIb30BAHHOTO
IUIE  SKCIIEPUMEHTa, TOCHe TUTPOBAHUS TMOABEPrajn OOpPaTHOMY THUTPOBAHUIO IS
MOATBEPKACHUS TOCTABICHHON N03bl. MbIIel CydaitHbIM 00pa3oM pacrpenesisuii MO rpynam
u3 10 xuBOTHBIX. 3apakeHHE BHPYCOM MPEACTABISLIO OO0 MHTpaHa3ajbHOE BBeneHue ~ 100
BOE Bupyca, uro coorsercryer ~ 100 LDso, B o6beme 25 mka PBS, stor 00beM BBOIWIH B J1BE
HO3PU NOJ aHECTe3UeH C MpUMEHeHHEM keTaMHuH-KcunasuHa. EIDD-2801 BBonuin nepopaibHO
MyTeM KOPMJIEHUS 4epe3 KeIyAO4HbIN 30HA. Jledenue HaumHanu ydepes 6, 24, 48 unu 72 4gaca
NOCJIe 3apa)KEHUS] M MPOAOIDKANN IBa pasa B CYTKU (Kaxkaele 12 wyacoB) B TedueHue 6 nHEH
HE3aBHCHMO OT BpeMeHH Havasia. KOHTposIbHYI0 rpymmy ¢ HocuteseM (Tpymma 6) oOpadarbiBaim
TakuM ke crocodom, tonbko HocureneMm (10% PEG-400, 2,5% Cremophor RH 40 B BOme).
Tutpsl BUpyca B CBIBOPOTKE U MO3I€ aHAIU3UPOBAIN C UCIOIb30BAHUEM CTAHAAPTHOIO aHAJIN3A
Omstmex: BBOAMIM B KJIeTKH Vero mo 0,1 Mi1 cepuifHbIX pa3BeIeHHH rOMOr€Hara ChIBOPOTKU HIIH
MO3ra M KyJIBTUBHUPOBAJM B O-IyHOYHBIX IUIAHIIETAX.bIsIKM MoncYuThIBaINd Yepes ~ 48 4acos

MOCJIC UHOKYJIILWMU U paCCHUTBIBAJIM TUTPBI B MEPECUCTC HAa MJI CBIBOPOTKH WJIU I'paMM MO3ra.
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IIpenen oOHapyxeHuss 3Toro aHamm3a cocrtaBsul 100 Onsimek HA MJI WM HA TPaMM.
BeiKnBaeMOCTb KUBOTHBIX aHAJM3UPOBATIN C HCoyib3oBaHueM Tecta Log-rank (Mantel-Cox)
nns cpasHeHus rpynn (Prism 6, GraphPad Software, Inc.).

Ipumep S59: Pe3ynbTarbl OLleHKH BpeMeHH JieueOHOro no3uposanusi EIDD-2801 na
Mo e/ M HHTpaHa3aabHoil uHpexkuun VEEV y mbimeit

Mpiieii, napuuupoBaHHbx uHTpaHaszaabHo VEEV, neuwnu EIDD-2801 (600 wmr/kr).
BnusiHue 3anepkku Havasa JIeueHusl Ha BbDKUBAEMOCTh NOKa3aHo Ha Purype 19.

Ipumep 60: IIpoToxoa oueHKH NpoPpuaIakTHYECKOro jJedyeHuss npu nomomu EIDD-
2801 na moaeau uHdexunu SARS y mbimeii

Camok u camiios Mmbitreli C57BL/6J B Bo3pacte 20 Henenb UCTIOIB30BANH TOCIIE TIEPUOIA
aKKJIMMaTH3allui B TedeHue sATH aHeil wim Oojiee B BSL3. JIns kakaoro mosa SKMBOTHBIX
ciydaiiHbIM 00pa3oM pachpenessyii 1Mo TpynrnaM JEYeHUs U WHAMBUAYAJIbHO MapKHPOBAU
nepdopaumeii yumieir. VcCXOmHBIH BHPYCHBIM Marepuaj, WCIONb30BAHHBIA JJIT  9THUX
UCCIIeNOBaHUH, ObUT MOJyYeH W3 MH(EKUHOHHOTO KJIOHA aAarTHPOBAHHOIO K MBIIIAM IITaMMa
SARS-CoV MA15 (MA15). ITocne snektpomnopanun kietok Vero E6 BupycHoit renomHoi PHK
u3 SARS MA1S cyneprHaranT cobupany, KOraa Ha MOHOCIIOE perucTpupoBaiiochk Oonbme 80%
LI IlonyueHHbIN WCXOAHBIM MaTepuasl ABaXAbl NACCUPOBAIN Ha KieTkax Vero E6 ms
nony4eHus pabodero MCXOMHOro MaTepuana ¢ TuTpoM 6,3 x 107 BOE/mi.

Bonbinyro J1eByr0 IOJMIO JIETKOTO KKAOW MBIIK OTOMpanu B NMPOOUPKY C BHUHTOBOM
KPBIIIKOH 00beMOM 2 MII, COmep’Kallyro crekisHHble mapuku u 1 M PBS. Otor obpaszen
3amopaxuBanu npu MuHyc 80° C nmo mpoBeneHust aHanu3za Ha Omsamku. 3a 24 daca 1o
NPOBENEHNsl aHaIN3a Ha OJALIKK 3aceBajy O-JyHOUHBbIE IUIAHIIETHI KieTkamu Vero E6 mpu
500000 xnerok/nynky/2 mn. Knerku nnkyouposanu rpu 37° C B 5% CO; B Teuenue 24 yacos. B
JIeHb aHaJIN3a JIETKHe TOMOTIeHH3HpOBaH, ucronb3ysi Roche Magnalyzer, romoreHars! Jierkux
ocBeTsIH LeHTpudyrupoBanuem npu 6osee 10000 x g, cepuitho passonuiu B PBS, nobasnsu
K MOHOCJOsIM KyieTok Vero E6 u mnkyOuposau npu 37° C ¢ 5% CO; B TeyeHue vaca, mocije
Yero KJIETKH MOKPbIBAIU cpeno, conepkamieii 0,8% araposnl. Uepes aBa AHs A BU3yaTU3al[UN
OJsilIeK MOHOCJIOM OKpAIIMBAJM KPACUTENIEM HEWTPATbHBIA KPACHBIH, OMPENessIFOINUM
KU3HECTIOCOOHOCTDh KJIETOK. [TonCcunThIBANIN KOJMMUECTBO OJISIIEK HA ONHO Pa3BEACHUE BHpyca
IUIL TIOJNYYEHHs] TOKas3aTessl KOJNMYeCTBA OJALIKOOOPa3yIMUX EAMHUI] Ha A0 JIETKOrO
(BOE/nomo).

JUis 3TUX UCCIENOBaHUM HCIONB30BAIOCHh HKBUBAJIEHTHOE KOJIMYECTBO CAMLIOB U CAMOK
SPF C57BL/6J B BO3pacte 20-25 Hememp (Stock 000664 Jackson Labs). Mpmmn Obuin
ciy4aiiHBIM 00pa3oM pachpefeNieHbl B KOKAYI0 TPyNHNy JiedeHus. [ pynmbl, WHPUIHPOBAHHBIE
SARS-CoV, cocrosmum w3 10 wmpmmeir (5 camnos/S camok). UroObl  KOHTpOIHMPOBAThH
NOTeHIMa bHbIE 3()(EKThI, CBI3aHHBIE C IEPOPATLHBIM BBEIEHHEM O3Bl HA BEC )KMBOTHOTO HUIH
(YHKIIMIO JIETKHX, a TAKXXe BJIMSHUE TECTHPYEMOIO COEIUHEHMs, TAKKe ObUIM BKIIOUYEHBI JBE
MEHbIINE IPyIIbl, HQULIHUPOBaHHbIE «IU1anedo» (n=6, 3 camua u 3 caMKU B KaKAOH rpymre).
EIDD-2801 miam KOHTPOJIb HOCUTEJSI BBOAUIIN Yepe3 JKeTydOYHbIN 30H] (IIepOopasibHO) ABa pas3a

B neHb. [lepByro A03y BBOAMIM 3a 2 4aca mepen 3apa’KeHUeM BUPYCOM, BTOPYIO 03y yepe3 12
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94acoB MOCJe NHPUIIUPOBAHUS, a 3aTeM Kaxaple 12 qacoB B TedeHue 5 nHeil; Bcero 6buto 10 103.
Mblmell Tepen MHTpaHa3aibHbIM 3apaxeHueM no03o0ii 1 x 10* Gnsikoobpasyromux enuHuI
(POE) mramma SARS-CoV MA1S5 B 0,05 mu, passenennoro B PBS, aHecte3upoBanu cMechto
KETaMUH/KCUJIA3UH B MOMEHT 3apaxkeHusi. Bcex Mbliel exeHEBHO B3BEIIHMBAJIM, a MOATPYIIIIbI
MBIIIEI B TeueHUEe 5 [HEHW Mocje 3apa’keHHsl €KeJHEBHO AaHAJU3UPOBAIU IPU IOMOLIU
wietnsMorpadgumn Bcero Tenma (4 Mpimm, 2 camMma M 2 CaMKH HAa TPYMIy JICYEHUs) Ui
omnpeneseHust JerouHoi ¢pyukuuu. I[locne ymepiupieHus Ha S5-i I1€Hb TOCJE 3apaKeHHs JIETKUE
OLIGHUBAJIU T10 ILIKAJe KPOBOU3JIUSHUS B JIETKUE. 3aTeM TKaHb YIAJSAIN I ONpenesieHus] TUTpa
BUpPYCa B JIETKUX W MATOJOTMYECKHX HCCICAOBaHHUI. Bosbinyro JieByr0 A0 coOupaiu s
ONpENeNICHHs] TUTPa BHPYCA, a HIDKHIOK TPABYIO IOJK COOMpad Uil TMATOJOTHYECKUX
uccnenoBanuil. [lnemusmozcpaghus éceco mena. Jlerounyro (PyHKIIHIO KOHTPOJUPOBAIN OOUH Pa3
B JIeHb C MoMollbi mietusmorpaduu Bcero Tena (Buxco Respiratory Solutions, DSI Inc.).
Mpim, npenHa3HadYeHHbIe Ul 3TOTO aHajin3a, ObUTH 0TOOpaHbl 10 3apakeHus. Bkparue, mocie
30-MUHYTHOTO BpEMEHH aKKJIMMAaTHU3alUH B IuleTU3Morpade 3ammchbiBaid naHHbIE 1O 11
rnapameTpam Kaxxable 2 CEKYH/bl B TEHEHHUE 5 MUHYT.

Cmamucmuyeckuii ananu3: Bech CTaTUCTUUECKHWH aHAIN3 JAHHBIX ObUI BBIOJHEH B
Graphpad Prism 7. CTaTHCTUYECKYI0 3HAUUMOCTD I KaXKIOH KOHEYHOH TOYKH OMPENessuu C
MOMOIIBIO CHELMANBHBIX CTaTUCTUYECKUX TeCTOB. JlJI KakAOro TecTa CUUTAIOCh 3HAYMMBIM
3HaueHne p <0,05. Jlns HauanpbHOrO Beca B MPOLEHTaX M IUIeTU3MOrpaduu BCEro Tena
nposoauiu ABycTopoHHUN TecT ANOVA 1 MHOXECTBEHHBIM CpaBHUTENbHBIM TecT JlaHHeTa.
Jlns KpOBOU3NUSAHUSA B JIETKHE U TUTPa BUpPyCa B JIETKUX NPOBOAMIN ofHOCTOpOoHHIOI0 ANOVA ¢
MHOKE€CTBEHHBIM CPaBHUTENIbHBIM TeCTOM Kpyckanna-Yomnneca.

IIpumep 61: PesyabTarel npopunaktudeckoro ao3uposanus EIDD-2801 na monenn
uHpexuun SARS y mbimei

Mpieit, napuuupoBanusix SARS, neunmnn npodunaktudeckn npu nomomu EIDD-
2801. Bnusinue neueHus: Ha TUTPBI BUpPyCa B JIETKUX MOKa3aHo Ha @urype 20.

Ipumep 62: IIpoTokoJ ajs1 OeHKU BpeMeHH JiedeHust npu nomomu EIDD-2801 na
moaeu uHgexkunu SARS y mbimei

Camok u camioB Mmbireir CS7BL/6J B BO3pacTe 25-29 Henmenb KMCMONB30BAU IMMOCIE
nepuoAa aKKJIMMAaTU3aLWU B TeUeHHe IATH AHed wim Oomee B BSL3. Jlnsg kaxmoro mona
JKMBOTHBIX CJIy4ailHBIM 00pa3oM pachpeneisuid [0 TpyInaM JISYeHHss W HHIUBHIYaJbHO
MapkupoBaiu nepdopanueit ymeii. McxonHelii BUpyCHBIN MaTepral, UCIONb30BAHHBIN IS 3THX
UCCIIeOBaHUH, ObUT MOJyYeH M3 MH(EKLHOHHOTO KJIOHA aAarnTHPOBAHHOIO K MBIIIAM IITaMMa
SARS-CoV MA1S (MA15), kotopsrii 0bu1 coznan B Baric Laboratory. ITocne snekrponopanmu
kierok Vero E6 Bupycro#i reHomuoit PHK n3 SARS MA1S cynepHarant cobupanu, Korma Ha
MOHOCJIOe peructpuposajioch donbme 80% LI/ [Tony4eHHbII UCXOMHBIA MaTepHUa ABAKIbI
naccupoBasy Ha kietkax Vero E6 nist monyuenust pabouero HCXOQHOTO MaTepuana ¢ THTpoM 6,3
x 107 BOE/ma. HuwkHIO JOMK MPaBOTO JIETKOTO KAKAOH MBIIIM OTOMpAaiu B TPOOUPKY C
BUHTOBOH KPBIIIKOH O0ObEMOM 2 MJI, COIEp’Kallyl0 CTeKJIssHHble mapukud U 1 ma PBS. Otor

oOpazer 3amopaxuBanu npu Mmunyc 80° C no nmpoBexeHus aHajiu3a Ha Ostmku. 3a 24 gaca 10



181

NPOBENECHNUs aHaIN3a Ha OJIALIKK 3aceBajy O-JyHOYHBbIE IUIAHIIETHI KieTkamu Vero E6 mpu
500000 knerox/nyHKy/2 mi. Knerku unkyouposanu npu 37° C B 5% CO: B Teuenue 24 yacos. B
JIeHb aHaji3a JIeTKHe rOMOTeHH3MpOBajH, ucnonb3yss Roche Magnalyzer, romoreHars! Jerkux
ocBeTisuH HeHTpudyruposanuem npu donee 10000 x g, cepuitno pazsonwmu B PBS, nobasmnsim
K MOHOcJOsiM kiietok Vero E6 u mukybuposamu npu 37° C ¢ 5% CO; B TeyeHue yaca, mocie
4ero KJIEeTKH MOKPbIBAJIU cpenoi, conepsxatuei 0,8% araposel. Uepes nBa IHA A BU3yaIU3aLuU
OnsllleK MOHOCIIOW OKpAIUMBAJIM KPACHTEJIEM HEHTPAIbHBI KpPACHbIH, OINpPEAEISIIOLINM
JKU3HECTIOCOOHOCTh KJIeTOK. [TonCcunThIBANIM KOJMMUECTBO OJISIIIEK HA ONHO pa3BelCHUE BHpyca
IUIS TIOJYYEHUs! TOKas3aTessl KOJNMYeCTBA ONALIKOOOPa3yIUX EAWHUL[ Ha MO0 JIETKOrO
(BOE/nmomto). Iyist 3TUX UCCIIENOBAHUIN HCIOJB30BAIOCh SKBUBAJIEHTHOE KOJUYECTBO CaMIIOB U
camok SPF C57BL/6J B Bo3pacte 25-29 Hemenb. Mpimm ObutM CIy4aiiHBIM  00pazom
pacrpenesieHbl B KQXKIy rpymnmny jedenus. [ pynmbel, napunuposanubie SARS-CoV, cocrosm
w3 10 wmernmeit (5 camuos/5S camok). EIDD-2801 uiau KOHTpOJIb HOCHUTENS BBOOWIN Yepes
JKENYIOYHBIN 30HN (IepopajbHO) Ba pasa B AeHb. Jl03MPOBaHME HAYMHAJIM B YaCOBBIE TOYKH
MUHYyC 24aca, +12 4Jacos, +24 4daca unn +48 4acoB MO OTHOLIEHHIO KO BPEMEHH 3apaKCHHUs
BUpPyCOM. Mblleli nepes MHTpaHa3adbHbIM 3apakeHueM ao3oii 1 x 10 Gnsiukoobpasyromux
enuHul (BOE) mramma SARS-CoV MAL1S B 0,05 mn, passenennoro B PBS, anecresuposanu
CMECBI0 KETaMHH/KCUJIa3MH B MOMEHT 3apakeHHs.. Bcex Mplmeil eXeIHEBHO B3BELIMBAJH, a
MIOATPYTIITYy MBILIEH €KeIHEBHO aHAJM3MPOBAIN IPU MOMOINM IUieTusMorpaduu Bcero tena (4
CaMKH Ha TPYIIIY JICYSHHs) IJIsl onpeaesieHus ierouHon ¢pynkunu. [Tociae ymepisinenus Ha S-i
JeHb IOCJIE 3apaKEHUs JIETKHE OLICHUBAJIU MO IIKaje KPOBOM3JIMAHUS B JIETKHE. 3aTeM TKaHb
yAAJIAIU AJi ONpEeAeNeHusl TUTPa BUPYCa B JIETKUX U MaTOJOTMYECKUX UCCaefoBaHui. bombinyro
JIEBYIO JIOJIFO COOMPAITH JUIs MATOJOTUYECKUX UCCIIEIOBAHHM, & HUKHIOK JIEBYIO IOJIFO COOMpaIH
IJIsL OTIpeAeseHus] TUTpa Bupyca. Jlerounyro (pyHKIMIO KOHTPOJHPOBAJIM OAMH pa3 B JI€Hb C
nomolneo mwietnsmorpaduu seero tena (Buxco Respiratory Solutions, DSI Inc.)

Mpiiy, npeaHa3HaYeHHbIE AJIs 3TOTO aHaM3a, ObLIH OTOOpaHbI 10 3apakeHus. Bkparie,
nociyie 30-MHUHYTHOTO BPEMEHH aKKJIMMATU3alMK B TieTusMorpade nanueie mo 11 mapamerpam
3aMUCHIBAINCH KaXAble 2 CEKyHAbl B T€UeHHE 5 MHUHYT. Bech CTaTUCTUYECKUI aHANIU3 JaHHBIX
obut BemonHeH B Graphpad Prism 7. CTarucTHUECKyr0 3HAYMMOCTb JJISI KaKAOH KOHEYHOM
TOYKU OTpeNessUId C MOMOIIBIO ClEeLHaIbHBbIX CTATUCTUYECKUX TeCTOB. [l KaXIoro Tecra
CYUTAJIOCHh 3HAYUMBIM 3HaueHue p <0,05. [l HauaapHOTO Beca B MPOLEHTAX U IUIETU3MOrpadun
BCEro Tena nmpoBoamyin ABYCTOPOHHUN TecT ANOVA U MHOXECTBEHHBI CPABHHUTENIbHBIA TECT
Hannera. Jlns KpOBOM3JMSIHMS B JIETKME W BUPYCHOIO THUTPa B JIETKUX [POBOAUIIH
ogHocTopoHHUI aHamm3 ANOVA ¢ MHOXECTBEHHBIM CpaBHUTENbHBIM TecToM Kpyckain-
Yomneca.

IIpumep 63: Pesyabrarel TepanesTudeckoro aosuposanusi EIDD-2801 na mopenn
uHpexuun SARS y mbimei

Mpimeii, napunuposanabix SARS, neurnnu npu nomoru EIDD-2801. Brnusinue neuenus
Ha TOKa3aTeau KPOBOM3JIHUSHUS B JIETKUMX WU TUTPbl BUpYyCa B JIETKMX MOKa3aHO Ha Purypax,

COOTBETCTBEHHO, 21 u 22.
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IIpumep 64: IIpoToK0oa AJISI OLHEHKH TEPaANEeBTHYECKOr0 JieYeHHsl NMPH MOMOIIH
EIDD-2801 na moaesn undgexuuu MERS y mbimei

Camoxk u camnos meimeit C57BL/6J 288/330 DPP4 B Bo3pacte 10-11 Henenb, koTopbie
OblTH BbIBeNEHbI U BbIpamieHol B Baric Laboratory, wucmonp3oBaiu mocie Mepuoaa
aKKJIMMaTH3alMd B TeueHWe nATtu AaHed uiau Oomee B BSL3. Jlng kakmoro mosia >KUBOTHBIX
CIly4aiiHbIM 00pa3oM paclpefessui [0 TIPyNIaM JICUYeHHs U HHIUBHAYaJIbHO MAapKHPOBAJH
nepdopanueli ymeil. HWcxomHbli BUPYCHBI MaTepuas, HWCIONb30BAHHBIA AT 3THX
UCCJIEIOBAaHUH, ObUT MOJNiydyeH W3 MH(PEKIMOHHOIO KJIOHA OUYMIIEHHOrO W3 OJISIIIKH H30JIsTa,
anantupoBaHHOro K MbimaM mramma MERS-CoV p35C4 (MERS), koropsiii Obut coznan B Baric
Laboratory. ITocie BbineneHus: OJsiliek BUPYC MAcCUpPOBaM ABaXKIbl Ha kjeTkax Vero CC81.
Hcxonubiii Tutp coctaui 1, 1 x 108 BOE/Mn. HukHIOK0 [0M0 NPaBOro JErkoro Kaxkaol MbIIIH
orOupanu B mpoOUPKY C BHHTOBOH KPBIIIKOH 0OBEMOM 2 MJI, COAEPIKALIYIO CTEKJISTHHbIE IIAPUKU
u 1 M PBS. Oror obpazen 3amopaskuBanu npu munyc 80° C mo mpoBeneHus aHaiu3a Ha
Omsiimkn. 3a 24 uwaca 1O MPOBENEHHUs] aHauW3a Ha OJSIIIKM 3aCeBajill O-JyHOUHBIE IJIAHLIETHI
kaerkamu Vero CC81 mpu 500000 knerok/nyHKy/2 M. Knerku nakyOuposanu mpu 37° C B 5%
CO: B Teuenme 24 dacoB. B neHp aHamm3a Jerkue rOMOT€HH3MpPOBAIM, HCHonb3ys Roche
Magnalyzer, roMOoreHarsl Jerkux OCBETILIN ILeHTpupyruposannem mpu Oomee 10000 x g,
cepuitHo pa3somwiu B PBS, nobasmsmu k Monocnosim kietok Vero CC81 u mHKyOupoBaiu npu
37° C ¢ 5% COz B TeueHue 4aca, Mocje 4ero KJIETKU MOKPBIBAIU cpenoil, coaepskarieit 0,8%
arapo3pl. Yepe3 Tpu OHS Ui BUSYAIHM3aLUH OJSIIEK MOHOCJIOM OKPAIIWBAJIH KPACHUTENEM
HEUTpPaJbHBIA  KPacHBIH, OMNPEAEISIOMUM  KH3HECNOCOOHOCTh  KJeTOK. [lopcuuthiBaiu
KOJIMYEeCTBO OJISIIIEK Ha ONHO pa3BeleHHe BHUpyCa Ui IOJNYyYeHHs] IOKa3aTeNs KOJINYeCTBa
OmsitmkooOpasyromux  eauHul Ha gomto Jerkoro (BOE/momro). Jns 3TuUX  HCCIeqOBaHUiA
SKBUBAJIEHTHOE KOJIMUYECTBO caMuoB U caMok mbimeii C57BL/6J 288/330 DPP4 B Bo3pacte 10-
11 Henmenpb ciy4aiHbBIM 00pa3oM pachpemesul B Kaayr rpymmny sedeHus. Kakpas rpymnma
cocrosia u3 10 mbimeit (5 camuos/5 camok). EIDD-2801 uiau KOHTPOJIb HOCHTENS] BBOIMIIH
yepe3 KeIyIO4YHbIN 30HI (MepopalibHO) ABa pa3a B JCHb, HAYMHAS B YaCOBbIE TOUYKU MHUHYC
2uaca U 3aTeM Kaxzble 12 uacos. Mbllleli nepes MHTpaHa3aIbHBIM 3apakeHueM 1030 5 x 10*
onsiikooOpasyromux  equann (BOE) mramma MERS B 0,05 wmn, passenmenHoro B PBS,
aHEeCTe3UPOBAJIM CMEChI0 KETAMHMH/KCHJIa3MH B MOMEHT 3apa’keHHsl. Bcex Mblleil exeqHeBHO
B3BELIMBAJIH, & TIOATPYIITY MbIIIEH €KeTHEBHO aHAIU3UPOBAIN MPH MOMOIIN TUIETU3MOTrpadun
Bcero Tena (4 caMKM Ha TPYIIy JIeUeHHs) ISl ompeneseHus: Jerodnoi ¢yHkumu. Ilocrne
yMepILIBJIeHUsl Ha 5-H AeHb NOoclie 3apa)XeHus JIerkue OLIEHMBAJU M0 IlIKajle KPOBOMU3JIMSHUS B
Jerkue. 3areM TKaHb yAAJsJIU A ONpeAeNeHus TUTpa BUpPyCa B JIETKUX U MAaTOJOTHYECKUX
UCCJIeIOBaHUH. BoNbIyr0 JIeByr0 IOJIKO cOOWMpaau i MATOJOTHYEeCKUX HCCIeNOBAaHUH, a
HIDKHIOIO JIEBYIO JIONIFO COOMpanH Uil ONpenesieHuss TuTtpa Bupyca. JlerodHyro (QyHKIHO
KOHTPOJIMPOBAJIA OIMH Pa3 B J€Hb C MOMOIINbIO TuieTu3Morpaduu Bcero tena (Buxco Respiratory
Solutions, DSI Inc.). Mpimm, mpenHasHa4eHHbIE JUIsi STOTO aHAIW3a, ObUIM OTOOpaHBI O
3apakeHus. Bkparie, mocne 30-MHHYTHOrO BpPEMEHHM aKKJIMMAaTU3allud B IuleTU3MOrpade

naHHble 110 11 mapaMmerpam 3anuChIBaAIUCh KaXXAble 2 CEKYH/Ibl B TEUEHHE 5 MUHYT.
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Becr craructuueckmii aHanu3 ngaHHbIX Obln BemosHeH B Graphpad Prism 7.
CraTucTUYECKYI0O 3HAYMMOCTb JUIsl KaXKAOM KOHEYHONH TOYKM ONpEeAeNsiad C IOMOLIBIO
CHELMAJIbHBIX CTaTUCTUYECKUX TeCTOB. Il Ka)KAOro TecTa CUMTANIOCh 3HAUYUMBIM 3HAYEHHUE P
<0,05. [ns Ha4ampHOTO Beca B MPOLEHTAX M IUIETH3MOrpauu BCEro Teja MPOBOIUIIH
asyctopoHHu TecT ANOVA u MHOXECTBEHHBIN CcpaBHUTeNbHbI TecT JlanHera. [lns
KPOBOUBJIUSHUSL B JIETKWE MPOBOAMJIM ONHOCTOpoHHUH aHain3 ANOVA ¢ MHOXECTBEHHBIM
cpaBHUTENBHBIM TecToM Kpyckan-Yomneca.

IIpumep 65: Pesyabrarbl TepanesTudeckoro gosuposanusi EIDD-2801 na moaenn
uHpexuun MERS y mbimei

Mpriueii, 3apakeHHplx MERS, neunnu npu nomoiu EIDD-2801. Bnusinue neueHus: Ha
NOKa3aTeIu KPOBOM3IMAHUS B JIETKUe OonucaHbl Ha Purypax 23.

IIpumep 66: Cnocod ouneHKH BK/IWOUYeHHs] KjaeTkod u merabosusma EIDD-2801 B
KJIeTKax Vero

Ha tpu 24-nyHOUYHBIX IJIaHIIETA BBICEBAJIN MEPBUYHBIE KJIETKH Vero NpHu IJIOTHOCTU
nocesa 0,350 x 10° /M1 ’KH3HECTIOCOOHBIX KNETOK Ha JyHKY. ILTaHueTsl MHKYOMpOBamM Mpu
37°/5% CO2 B TeueHne HOUM IUIsl IPUKpeTUIeHus kietok. Torosumu 40 MM pacteop EIDD-2801
B 100% IMCO. 13 40 MM ucxonnoro pactsopa rorosunu 20 MxM pactsop EIDD-2801 B 25 mn
noiHoit cpenpl DMEM. Jlns muaHmeToB ¢ oOpaboTKON coenuHeHWeM Cpeny yAalsuid, U B
coorBercTByromue ayHku nodassu mo 1,0 mi 20 mxM EIDD-2801 B monuo# cpene DMEM.
ToToBUNM OTAENBHBINA TUIAHIIET C KJIETKaMH Oe3 A00aBleHHs] COENMHEHMs. 3aTeM IUIAHIIEThI
unkyouposau nipu 37° C/5% CO; B cnenyromue BpeMeHnbie Touku: 1, 2, 3, 4, 6, 16 u 24 yaca.
HeoOpaboraunsiii mutanmer Opanu aist uccienoBanusi B Touke 0 udacos. ITocne mHkyOauuu B
BbIOpaHHBIE MOMEHTBI BpEeMEHM KjeTku mnpombiBamun 2 pasa 1,0 mn DPBS. Knetku
sKcTparupoBaiu myreM nodasneHuss 500 mxn 70% auneronutpmina/30% Boxel ¢ noOaBieHHEM
BHYTPEHHEI0 CTaHAapTa B KaXIYK JyHKY, oOpaborannyro EIDD-2801. HeobGpaOoraHHbli
KOHTPOJIbHBIN TUIaHmeT skcrparupoBain S00 mxn 70% aueronutpria/30% BOOBI HA JIYHKY.
OOpa3ipl HECKONBKO pa3 MepeMelnBad myTeM mnunerupoBanus. OOpasubl MEPeHOCHTH B
NOMe4YeHHble MUKpOLEeHTpH]ykHbIe podupku. OOpasis! uenTpudyruposanu npu 16000 x g B
teuenne 10 munyT npu 4° C. 300 Mk cynepHaranTa nepeHocwiu B Mmedenble BOYKX ¢akoHb! u
obpasubl xpanwan npu muHyc 80° C wmim ornpasmun B rpynny BCDMPK nnst ananmusa
meronom KX-MC/MC.

IIpumep 67: PesyabTaThl BKJIWYEHHs] KJaeTKoH u Meraboamsma EIDD-2801 B

KJIeTKax Vero

Mccnenyemoe coennHeHne Crax tmax AUCo->¢
Mccnenyemoe coennHeHne (mMone/M KIIeTOK) (uac) (mMonp-yac/M KIIETOK)
EIDD-1931 (Hyk1e03m) 13,5 24 228,6
EIDD-2061 (tpudocdar) 872,0 16 13850

EIDD-2801 (ucxomHoE
121,2 3 1724
BEIIECTBO)
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IIpumep 68: Cnocod oueHkH BK/IWOUYeHHsI KjaeTkod H metabosmusma EIDD-2801 B
kjeTkax Huh-7

Ha uersipe 24-nyHO4HBIX IUTaHIIeTa BbiceBanu kietku Huh-7 mpu mioTHOCTH mocesa
0,35 x 10%mn %u3HECTOCOOHBIX KJIETOK Ha JMyHKY. IlnaHimeTs! unkyOouposanu npu 37°/5% CO;
B T€UEHUE HOUU JJIs1 IpUKperuieHus kietok. I'orosunu 40 MM ucxoassiil pactsop EIDD-2801 B
100% JIMCO. 13 40 MM pacteopa rotouiu 20 MxM pactsop EIDD-2801 B 25 M nosiHoit
cpenst DMEM nytem BHecenusi B cpenyl12,5 mxn EIDD-2801. [{nsa mianmeToB ¢ oOpaboOTKoi
COEMHEHHEM CpeNy YOAJSUIM, ¥ B COOTBETCTBYIOLIME JIYHKH noOaBysiud o 1,0 ma 20 MM
pacteopa EIDD-2801 B monHo# cpene DMEM. ['oToBMIM OTHIENbHBIN IUIAHLIET C KJIETKaMu Oe3
no0aBJIeHUsT COENUHEHMs], aCIHUpPaLUI0 W M00aBlieHHe Cpenbl MPOBOOWIN 0Oe3 moOaBieHUs
coenuHeHus. 3areM miaHmeTsl nHKyOuposamu npu 37° C/5% COz B cieayromue BpeMEHHbIE
touku: 1, 2, 3, 4, 6, 16 u 24 yaca. HeoOpaOoTaHHbIH T1aHImeT Opaiu JJIsl HCCIEAOBAHUS B TOUKE
0 gacoB. Ilocne nHKyOauu B BEIOpaHHBIE MOMEHTBI BPEMEHH KJIETKH MPOMBIBAJH 2 pasza 1,0 mi
DPBS. Knetku skctparuposanu nytem nodasnenust 500 mxa 70% aneronurpuna/30% Bomsl ¢
nobaBneHHEeM BHYTPEHHErO CTaHAapTa B KaXAYK JyHKY, obOpaborannyro EIDD-2801.
HeoGpaboTaHHbIil KOHTPONBHBINA MAHIIET >KeTparuposain 500 mxn 70% anetonurpuna/30%
BOZABI Ha JIYHKY Oe3 BHyTpeHHero cranmapra. OOpas3ibpl HECKOJIBKO pa3 MepeMEIlNBaIH MyTeM
nunetupoBarus. OOpas3mbl MEPEHOCWIM B IIOMEUYEHHBIE MHUKPOLEHTPU(]YKHBIE MPOOHPKH.
O6pa3ubl nentpudyruposanu npu 16000 x g B teyenune 10 muuyt mpu 4° C. 350 Mmkx
CylepHaTaHTa MEePEHOCHIN B MeUeHbIe S-MJI IPOOUPKH HITH, €Ciii 0Opasipl He ObUIH MOJTHOCTHIO
BBICYLIEeHBI, B MedeHble BOJKX ¢nakonsr. O6pasiel xpanumu npu muayc 80° C min oTnpaBisuin
B rpynny BCDMPK ns ananuza metonom XKX-MC/MC.

IIpumep 69: Pe3ynbTaThl BKIOYeHHsI KieTkoil 1 MeTabonusma EIDD-2801 B kietkax
Huh-7

lccnenyemoe coenuHeHne Cmax tmax AUCo->¢
Hccnenyemoe coenuHeHne (mMonb/M KIIEeTOK) (uac) (mmonb-yac/M KIIETOK)
EIDD-1931 (HyKi1e031) 29,0 24 4492
EIDD-2061 (tpuocdar) 1113,3 24 14640

EIDD-2801 (ucxomHoe
77,5 2 1025

2

BEIIECTBO)

IIpumep 70: Cnocod ouneHKH BK/IIOYeHHs] KjaeTkoH u merabosmsma EIDD-2801 B
kjeTkax HepG2

Ha Ttpu 24-nyHOUYHBIX NJaHIIETA BBICEBAJIN MEPBUYHBIE KJIETKH Vero Npu IJIOTHOCTU
nocesa 0,350 x 10° /M1 ’KU3HECTIOCOOHBIX KNETOK Ha JyHKY. ILTaHumeTsl MHKYOMpOBamM Mpu
37°/5% COz B TeueHne HOYM IJISl PUKpPEIUIeHUs KieTok. loroBmin 40 MM HCXORHBIN pacTBOP
EIDD-2801 B 100% JAMCO. 13 40 MM pactsopa rorosunu 20 MkM pactsop EIDD-2801 B 25
mi nonHOM cpenbl RPMIL [Insa mnanmeroB ¢ oOpaOOTKONM COCAMHEHHEM Cpeny yAasuld, U B
coorBercTByrOImKe JyHKH nodasysiu mo 1,0 mi 20 mxM EIDD-2801 B nonHo# cpene RPML

T'oroBuUNM OTHENBHBIN IUIAHINET C KJIETKaMU 0e3 I[O6aBJ'IeHI/I$I COCAUHCHMUA. 3areM IUIaHIIETHI
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unkyouposau nipu 37° C/5% CO; B cnenyromue BpeMeHHble Touku: 1, 2, 3, 4, 6, 16 u 24 4aca.
HeoOpaboraunsiii tutanmer Opanu aist uccienoBanusi B Touke 0 udacos. ITocie mHkyOauuu B
BbIOpaHHBIE MOMEHTBI BpEMEHM KjeTku mnpombiBamun 2 pasa 1,0 mn DPBS. Knetkn
sKcTparuposaiu nyreM nodasieHuss 500 mkn 70% aneronutpuna/30% Bomel ¢ noOaBiIeHHEM
BHYTPEHHEr0 CTaHAAapTa B KaXAyK JyHKY, oOpaborannyro EIDD-2801. HeoGpaboraHHbIi
KOHTPOJIbHBIN TutaHmeT skcrparupoBamu 500 mxn 70% aneronnTtpuna/30% BOABI HA JIYHKY.
OOpasupl HECKONBbKO pa3 MepeMelnnBagu nyTeM nunerupoBanus. OOpasubl NEpeHOCHIH B
NOMe4YeHHble MUKpOLEeHTpH]ykHbIe podupku. OOpasip! uenTpudyruposanu npu 16000 x g B
teuenne 10 munyT npu 4° C. 300 Mk cynepHaranTa nepeHocwiu B Mmedenble BOYKX ¢akoHbl u
obpasupbl xpanwan npu muHyc 80° C wmim ornpaBmsumn B rpynny BCDMPK nmnst anamusa
meronom XKX-MC/MC.

Ipumep 71: Pe3yabTaThl BKIWYeHUs KiIeTKO# 1 MeTabommsma EIDD-2801 B kieTkax

HepG2
Hccnenyemoe coenrHeHne Cmax tmax AUCo-¢
Mccnenyemoe coenuHeHne (mMonb/M KIIEeTOK) (uac) (mMomnb-yac/M KIIETOK)
EIDD-1931 (HyKi1e03m) 13,4 16 249.8
EIDD-2061 (tpudocdar) 470,3 16 299.8
EIDD-2801 (ucxomHOoE

18,9 3 360,3
BEIIECTBO)

Ipumep 72: Cnocod ouneHKH BKJIIOYeHHs KJeTKoil U meradoausma EIDD-2801 B
kijaeTtkax CEM

Ha Tpu 24-n1yHOYHBIX IUTaHIIETa BBICEBAJIM MEPBUYHBIE KJIETKM Vero mpU IIOTHOCTH
nocepa 2 * 10°/mMn xu3HECTIOCOOHBIX KIETOK Ha NyHKy. ILnanmeTsl nHKyOupoBaiu mpu 37°/5%
CO; B Teuenue HOuM 1151 pukpervienus kinerok. ['orosumu 40 MM ucxonnsiii pacrsop EIDD-
2801 B 100% AMCO. U3 40 MM pacropa roroBunu 40 MM pactesop EIDD-2801 B 25 mn
noiHoit cpenpl RPMI Jlns mnanmeroB ¢ oOpaOoTKOM COEAMHEHWEM Cpeny yAalsuld, U B
coorBeTcTByrOIIME JiyHKU no0aBnsiu mo 1,0 ma 40 mxM EIDD-2801 B nosnHo# cpene RPMIL
ToToBMNIM OTHENBHBINA IUIAHIIET C KJIETKaMH Oe3 Ho0aBJIEHHs] COENMHEHHs. 3aTeM IUIAHIIEThI
unkyouposau npu 37° C/5% CO: B cnenyromue BpeMeHHbie Touku: 1, 2, 3, 4, 6, 16 u 24 4aca.
HeoOpaboraunsiii tutaHmer Opanu aist uccienoBanusi B Touke 0 dacos. ITocne wHkyOanmu B
BBIOpAaHHBIE MOMEHTBI BpPEMEHH KJeTkn mnpombiBamun 2 pasa 1,0 mun DPBS. Kuerkn
sKcTparuposaiu nmyreM nodasienus S00 mkn 70% aneronutpmna/30% Bomel ¢ nobaBiIeHHEM
BHYTPEHHEr0 CTaHIapTa B KaKAyK JyHKY, oOpaborannyro EIDD-2801. HeobpaboraHHbIit
KOHTPONIBbHBIN TUIaHmIeT skcrparupoasn 500 mxn 70% auneronutpmna/30% BOOBI HA JIYHKY.
OO0pa3ipl HECKONBKO pa3 mepeMelnBaiy myreM nunerupoBanus. OOpasubl NMEpeHOCHIH B
NOMeUYeHHble MUKpOLEeHTpH]yskHbIe ipoOupku. OOpasns! nenTpudyruposanu npu 16000 x g B
teuenne 10 munyT npu 4° C. 300 Mk cynepHaranTa nepeHocwiu B medenble BOXKX ¢nakonsl u
obpasubl xpanuau npu muHyc 80° C wunm ornpasmsnu B rpynny BCDMPK nns ananusa
meronoMm KX-MC/MC.
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IIpumep 73: Pe3ynbTaThl BKIOYeHHsI KieTKOi 1 MeTabonmm3ma EIDD-2801 B kieTkax

CEM
ccnenyemoe coenrHeHne Cmax tmax AUCo.>¢
Mccnenyemoe coennHeHne (mMons/M KIeToK) (uac) (mMonp-yac/M KIIETOK)
EIDD-1931 (nyxieo3un) 0,3 3 5,8
EIDD-2061 (Tpudocdar) 171,3 24 2355
EIDD-2801 (ucxomHoe

5.4 4 85.3
BEIIIECTBO)

CrnenmamucraMm B JaHHOH OONAacTH TEXHUKH OydeT OYEeBHOHO, YTO pa3IMYHbIE
MOAU(UKALUN U U3MEHEHHUs] MOTYT OBITh C/IEJIaHbl B HACTOALIEM M300peTeHHH 0e3 OTKJIOHEHUs
oT o0pemMa WM CYIIHOCTU H300peTeHus. J{pyrue BapHaHThI BOILIOLIEHHUS W300peTeHHst OyayT
OYEBUAHBI U CIELUAJHUCTOB B IAHHOW OOJNACTH TEXHHKH W3 PACCMOTPEHHsI ONUCAHHS M
NPAKTHYECKOrO MPUMEHEHUsT N300PETEeHUs], PACKPBITOTO B TAaHHOM OKyMeHTe. [Ipenmnonaraercs,
YTO OMHMCAHUE M MPUMEPHI OyAyT paccMaTpUBATBCS TOJBKO KaK MILTOCTPATHBHBIE, C HCTUHHBIM

00BbEMOM U TyXOM M300peTeHUs], YKa3aHHBIMH B HIKEU3JIOKeHHOH DopMyIie n300peTeHus..
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O®OPMYJIA U3OBPETEHUA
1. ®apmaneBTHUecKass KOMITO3WLUS, coaepamas (apMaleBTHUeCKH MpPUeMIIEeMOe

BCIIOMOTaTeJIbHOE BELECTBO U coenuHenne Popmysl I

_OR®
HN

Y/J%N

1l

VAN
R0-X N7 ~C

-
R2G OR?

®opmy.a

WK ero (hapMaleBTHYECKYIO WK (PU3UOJIOTHUECKYIO COJb, Te

X npencrassiet coboit CHy, CHCH3, C(CHj3),, CHF, CF; unu CDy;

Y npencragisier coboii N unu CR’;

Z npencrasnsiet codoit N umu CR”;

R’ mpencragnsier coboli BOOOPOA, NEUTEPHid, raioreH, TUAPOKCUI, aMUHO, THOJI, aJIKHUJI,
ANIKCHWJI, AJKUHWI, apWi, TreTepoapusi, KapOOLMKIWI, TreTepOKapOOLMKIMI, LHKJIOATKILIL,
TeTepOLMKJIMIT WM KapOOHW, npuueM R’ HeoOsi3aTenbHO 3aMelleH OXHUM MiH Oosee
ONMHAKOBBIMH M pa3iudubiMu R17;

R” mpencrasisier coboit BOmOpon, AeWTepHii, rajioreH, THAPOKCIII, AMHHO, THOJI, aJIKUJI,
AIKCHWI, AJIKUHWJI, apWi, TreTepoapmii, KapOOLMKIWI, TreTepOKapOOLMKIMI, LHKJIOATIKHIL,
TeTePOLMKJINII, TUAPOKCUII, THOJN WM KapOOHM, mpudyeM R’ HeoOs3aTenbHO 3aMelleH OIHHM
unu Gosee OMHAKOBBIMU UM pasandHbivMu R'7;

R!, R?, R’ u R®, kaxnplii, He3aBUCUMO, BLIOpaHbl U3 H, HeoOA3aTeNbHO 3aMeleHHbIX
CIIOXKHBIX  3(UpoB, HeOOs3aTeNbHO 3aMEIIEHHBIX PA3BETBICHHBIX CJIOXKHBIX  3(HUPOB,
HeoOs3aTeNIbHO  3aMELICHHBIX  KapOOHATOB, HEOOs3aTeNIbHO 3aMELIeHHBIX  KapOamaros,
HeoOsI3aTeIbHO ~ 3aMEMIEHHBIX  CJOKHBIX — THO3()HPOB,  HEOOS3aTENIbHO  3aMeLIeHHbBIX
Pa3BETBICHHBIX  CIIOXKHBIX THOX(HUPOB, HEOOA3aTENbHO 3aMEIIEHHbIX THOKapOOHATOB,
Heo0s13aTeNIbHO 3aMELIEHHOTO S-THOKapOOHaTa, He00s3aTeIbHO 3aMEIeHHBIX TUTHOKAPOOHATOB,
HEeOoO0s13aTeIbHO 3aMeIIeHHbIX THOKapOaMaros, HeoO0s13aTeIbHO 3aMEeLIEHHOTO
OKCHMETOKCHKapOOHHMIIA, Heo0s13aTeTbHO 3aMeIEeHHOTO OKCHUMETOKCUTHOKapOOHMIIA,
HEOOsI3aTeIbHO ~ 3aMEIIEHHOTO  OKCUMETHIKAapOOHWIAa,  HEeoOs3aTeNIbHO  3aMEIIeHHOTO
OKCUMETHITHOKapOOHWNIA, CJIOXKHBIX 3¢upoB L-amuHOKHCIOT, chnoxHbIX 3¢upo D-
AMHMHOKHCJIOT, CJIOXKHBIX 3(upoB N-3aMeleHHbIX L-aMUHOKHCIOT, clokHbIX 3pupoB N, N-
IM3aMeIIeHHbIX L-aMHHOKHUCIIOT, CIOXKHBIX 3G upoB N-3amereHHbIX D-aMUHOKHCIIOT, CIOKHBIX
spupoB N, N-muzamerneHHbIX D-aMHHOKHCIIOT, HeoO0s3aTelbHO 3aMEINEeHHOro Cyjb(eHuna,
HeoOs3aTeNbHO  3aMELICHHOTO  HMMHJATa, HeoOs3aTelbHO  3aMELIeHHOrO  THAPa30OHaTa,
HeoOs3aTeNbHO  3aMELIEHHOr0  OKCHUMMJIA, HEeoOs3aTeNbHO  3aMEIEHHOTO0  MMHUIMHHIIA,
HeoOs13aTeNbHO 3aMEIEHHOTO UMHINIIA, HeO0OsI3aTeIbHO 3aMELIIEHHOTO aMUHAJIs, He0OsI3aTeIbHO
3aMEIEHHOT0 TIeMHaMMHAJsA, HeoOsA3aTeIbHO  3aMELICHHOro  aleTrans, Heo0s3aTebHO

3aMEILIEHHOr0 TeMHualeTalss, HeoOs3aTebHO 3aMEIIeHHOro KapOOHUMUAaTa, HeoOs3aTebHO
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3aMEIIEHHOr0  THOKapOOHMUMUIaTa,  HEoOs3aTeJIbHO  3aMELIEHHOro  KapOOHMMUIWIIA,
HeoO0s13aTeJIbHO 3aMEeLICHHOrO kapObaMuMuaara, HeoOs3aTeIbHO 3aMEIEHHOT0 KapOaMUMUINIIA,
Heo0s13aTeIbHO 3aMEIIEHHOrO THOALeTalls, HeoOs3aTeIbHO 3aMEIEHHOro S-aiui-2-THOSTHIA,
HEeOoOsA3aTeNIbHO  3aMEIEHHBIX  CIIOXKHBIX  Ouc-(alioKcuOeH3mn)3(hupoB,  HeoOs13aTeabHO
3aMEIIEHHBIX CIOKHBIX (AIMIOKCHOeH3UN)2GUpOB U cokHbIX BAB-3¢upos, npuuem R, R? R?
1 R HeoOs13aTe1bHO 3aMeIleHbl OHUM UM GoNee OMMHAKOBLIMH WIH pa3nuuHbiMu R17;

R0 NpEeNCTaBIsAeT COOON AeiTepuii, TMAPOKCH, a3UAO0, THOJN, aMHHO, IHAHO, TajiOreH,
ANKWUJ, QJKEHWI, alKUHWJ, KapOOLMKIIMJ, TeTepOKapOOLMKIINI, apujl, TIeTePOapHII,
TETEPOLMKITII, IUKJIOANKUJ, [IUKJIOAJKEHIII, AJIKOKCH, KapOOLMKIOKCH, reTepOKapOOIMKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TETEPOIUMKIIOKCH, LUKIIOATKOKCH, HUKJIOAJKEHOKCH, aJKHJIAMHHO,
(ankui)aMuHO, KapOOILMKJIAMHHO, TeTepOKapOOLMKIAMUHO, apUJIAMHHO, TeTepPOaAPHIIAMUHO,
TETEPOLUKIAMHHO,  [HUKJIOAJKAMHHO, [HKJIOAJKEHAMHUHO,  aJKHITHO, KapOOIMKJIMITHO,
reTepOKAPOOIMKIMITAO, APUITHO, Te€TEPOAPHITHO, TETEPOLUKIUITHO, LHUKIOAIKHITHO,
LMKJIOAIKEHUJITHO, aJUIeHW, CyabQuHII, Ccyibhamonn, cynbQOHWN, JIUIUA, HATPO WK
kapOonun, mpuueM R!° HeoGs3aTenbHO 3ameleH OOHUM WM OoNee ONMHAKOBBIMH HIH
pasznuunbivu R

R!! mpencrasnser coboil meiiTepuii, THAPOKCH, a3UAO, TUOJN, aAMMUHO, L[HMAHO, TaJlOTeH,
aNKWJ, QJKEHWI, aJKWHWI, KapOOLMKIMI, TeTepOKapOOLMKINI, apujl, TIeTepOapHuI,
TETEPOLIMKITII, LUKJIOANKUJ, UKJIOAJKEHIII, aJTKOKCH, KapOOLIMKIIOKCH, reTepOKapOOIMKIOKCH,
APUIIOKCH, TeTEPOAPUIIOKCH, TeTEPOLUMKIIOKCH, LIUKIOATKOKCH, LUKIOAJKEHOKCH, aJKHJIAMHHO,
(ankmi)aMuHO, KapOOLMKIAMHHO, TIeTepOKapOOLMKIAMUHO, apUJIAMHHO, T'€TepPOaPIIIAMUHO,
TeTEPOLMKIAMHHO,  LHKJIOAJKAMHHO, LHKJIOAJKEHAMHUHO, AJKHITHO, KapOOLUKIMITHO,
reTepOKapOOMKIMITAO, APWITHO, TE€TEPOAPHIITHO, TETePOLUKIIHITHO, LUKIOAJKHITHO,
LMKJIOAIKEHUJITHO, AJUICHWI, CyJAbQUHII, Ccyibhamoms, cynbGOHWI, JUIUA, HUTPO WK
KapOOHUIT, 1

munun npeactasnser coboit C11-C22 eicmmii ankwn, C11-C22 BbICIIUN  aJKOKCH,
MOJIMATUJICHIVIUKOJIb WM apuJjl, 3aMEIEeHHbIN aJKUJIbHOW TPYIION, WX JIMMUJ, ONHCAHHbIA B

HACTOSIIIEM JTOKYMEHTE.
ITo noBepenHocTu
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