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I'm3arynnun H1.®., Yrpromos B.M.,
CrpoxkoBa O.B., I'm3aryaauna E.M.,
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M.IO., Txepmaxsn P.B. (RU)
(57) B m3o0pereHnn onmcanb COexMHEHNs 1 KOMIIO3HLH, KOTOPbIE XapaKTepu3yroTes popmynamu Mapkyia

D, (D), (IID), (IV), (V) u (V]) Hioke, T 110 MEHBIICH Mepe OHa KOHIIEBAsI aMHHOTPYIITIA JOTOIHUTEFHO
(hyHKIMOHAIM3MPOBaHA TaK, 4TO OHa HeceT rpymmy tuma (i), (i) wmm (iil). Takue coemuHeHUS
MOJTY4YalOT ¢ MOMOIIBIO PEAKIMH KOHIIEBOW WJIM BHYTPEHHEH aMUHOTPYMIIBI C MTOKCUIAMH, aKpUJIaTaMH
WIN albJeTHaMu, HeCylMMHU JunoduibHble rpynimbl. [lomydeHHble B pe3yiabrare aMHHOKHCIIOTHBIC,
nenTuaHble, noaunentuansie munuas! ("APPL") cauraroTcss IpUrogHBIME B Ka4€CTBE CUCTEM JJOCTAaBKU
JIEKapCTBEHHBIX CPEJICTB, B TOM YHCIIE JOCTABKU HYKJICOTHUIOB B KICTKH.
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AMHWHOKHUCIIOTHBIE NTPOU3BOJAHBIE, ®YHKIIMOHAJIN30BAHHBIE HA
N-KOHIE, CIIOCOBHBIE OBPA3OBBIBATHD MUKPOC®EPHI,
NHKAIICYJIMPYIOIIUE JJEKAPCTBEHHOE CPEJACTBO

PoacrBeHHbIe 3a8IBKH

[0001] Hacrosimas 3asiBka uCHpammuBaeT MPHOPUTET B COOTBETCTBUU ¢ § 119 (e)
ITatentHoro 3akoHa CIIIA paspena 35 Ha OCHOBaHMM MpPEABAPUTETIBHON 3asBKM HA MATEHT
CIOA U.S.S.N. 61/552423, nonnannoii 27 okra0ps 2011 r., koTopast BKJIIOU€Ha B JAaHHBIN

AOKYMEHT MMOCPEACTBOM OTCBIJIKH.

I'ocynapcTBeHHas moaaepxRKa

[0002] Hactosimnee wu3o0OpereHne ObUIO OCYIIECTBIEHO TMPU  TOCYAAPCTBEHHOMU
nonaepxkke mno rpanty Ne R37 EB000244, mnpenocrasneHHoMy HaumonanbHbIMU
uHctutyTamu 3apasooxpaneHuss CIIIA. IlpaBuTenbCTBO MMeET OIpeneNeHHble IMpaBa Ha

HacTosilee U300peTeHue.

[pennocwLiku n3odpereHust

[0003] B 1998 r. Memno u ®aep cooOmUIM O BO3MOKHOCTH CalJIEHCHMHIa T'€HOB C
nomomwsto PHK-untepdepenunn. Cm. Fire ef al., Nature (1998) 391:806-811. C tex mop
yU€HbIe TMOCIEHIMJIM  BOCIIOJIb30BATbCS ~ OIPOMHBIMU  JIUeOHBIMH  BO3MOYKHOCTSIMH,
OOYCJIOBJICHHBIMH LI€JIEBBIM HOKIAYHOM T€Ha. JTO MOATBEPIKAAETCS TeM (PaKTOM, dYTO
nepoe coodmenne o RNAI, omocpenoBanHON ManbiMu uHTEepdepepupyrommmu PHK
(siRNA), y uenoBeka Obu10 OnMyOJMKOBAHO BCETO JIMIIb Yepe3 ABEHAILATh JIET MOCIe TOTO,
Kak 3ToT ¢eHomeH Obut onucan y Caenorhabditis elegans. Cm. Davis et al., Nature (2010)
464:1067-1070. XopoIo MOHSTHO, YTO pa3paboTKa T€HETHYECKUX JICKAPCTBEHHBIX CPEACTB
3aMEeIUIETCS H3-32 HEBO3MOXKHOCTH 3((HEKTUBHO JOCTABISTh HYKJICHHOBBIE KUCIIOTHI 71 VIVO.
Bynayun He3amWIIEHHBIM, BBENEHHBIH B KPOBOTOK T'€HETHUECKUH MaTepual MOXKET
paspywatbes JIHKazamu u PHKazamu, unu, ecium OH He pas3pyllaeTcsi, Te€HETUYECKUH
MaTepHall MOXKET BbI3bIBATh IMMYHHVIO peakunto. Cm., nanpumep, Whitehead et al., Nature
Reviews Drug Discovery (2009) 8:129-138; Robbins et al., Oligonucleotides (2009) 19:89-
102. 3arem unrakTHass SIRNA mo/mkHA IMOMAcTh B LMTO30Jb, M€ AHTUCMbBICJIOBAs] HHUTh
BCTpauBaeTCs B Komiuieke caimencunra, unayiupyemsii PHK (RISC) (Whitehead supra).

RISC cBs3biBaeTcs ¢ koMIuieMeHTapHbIMU nocienosatensHocTsiMu MPHK u paspyiaer ux,



TeM CaMbIM TpefoTBpalast TpaHciasiuuio nenesoii MPHK B Oenok, To ecTh, OCyIIeCTBISET
“CallJICHCUHI T'€Ha.

[0004] Jns mpeomosieHuss CIOXKHOCTEH B JIOCTABKE HYKJIEOTHABl BKIOYAIU B
KOMILIEKCBHI C PA3JIMYHBIMH CHUCTEMaMH AOCTaBKH, B TOM YHCJIE MOJUMEPAMH, JUMHIAMH,
HEOpraHMYeCKMMH HaHo4acTuiamu u Bupycamu. Cwm., wuanpumep, Peer et al. Nature
Nanotechnology, (2007) 2:751-760. Opnako, HECMOTpPsi Ha MHOTOOOELIAIOIINE JaHHBIE
NPONOJDKAIOIINKCS  KJIWHUYECKUX HCMBITAHUA B OTHOIIEHUH JIEUEHHsS] PECHHPATOPHO-
CHHLMTHAJIPHOTO BUPYCa U TUIIOB paka rnedeHu (cM., nanpumep, Zamora et al., Am. J. Respir.
Crit. Care Med. (2011) 183:531-538), mns xknumHH4Yeckoro npumeHeHust siRNA Bce eme
Tpedyercs pa3paborka Oojee Ge3omacHbIX U Oosee 3¢ deKTUBHBIX cUCTeM aoctaBku. C 3Tol
LeNnbl0 ObUIM pa3padoTaHbl MHOTOYHCIEHHbBIE JIMMUAONOAOOHbBIE MOJIEKYJIbl, B TOM YHCIIE
CIIOXKHbIE TOJH-B-aMHUHOPUPbI U aMHHOCTUPT-TMNUAbL. CM., xanpumep, mnyOnuKauuu
3asBok 1o PCT NeNe WO 2002/031025; WO 2004/106411; WO 2008/011561; WO
2007/143659; WO 2006/138380 u WO 2010/053572. AMUHOKHCIOTa-, TENTHA-,
noyunentua-munuael (APPL) takxke Obutn M3yueHsl JUIi MHOXKECTBA NPUMEHEHHH, B TOM
YHCIe NMPUMEHEHUs] UX B KauecTBE JIeYeOHBIX CPENCTB, OMOJIOTHYECKHX CYp(akTaHTOB U
CHCTEM JO0CTaBKU HykyeoTunos. Cm., nanpumep, Giuliani ef al., Cellular and Molecular Life
Sciences (2011) 68:2255-2266; Ikeda et al., Current Medicinal Chemistry (2007) 14: 111263-
1275, Sen, Advances in Experimental Medicine and Biology (2010) 672:316-323; u Damen et
al., Journal of Controlled Release (2010) 145:33-39. OpgHako ocraercss mOTpeOHOCTh B
UCCIIEIOBAHUH U pa3paboTke HOBbIX APPL-crcTeM ¢ yny4IneHHbIMH CBOMCTBAMH, TAKUX KaK

HOBbIE U yiy4diieHHble APPL-cucTembl 1ocTaBKU HYKJI€OTHAOB.

Kpartkoe u3jioxkenne cyuiHocTH u300pereHust

[0005] B naHHOM AOKYMEHTE OMMCAHbl COCIMHEHUs] U KOMIIO3ULUU MO HACTOSLIEMY
U300peTEeHNI0, B OMNpPENeJeHHbIX BapHAHTAX OCYILIECTBJICHUS, XapaKTePU3YIOIIHECs
KOHBIOTALMENH PA3IUYHbIX TPYII, TAKUX KaK JUMO(UIbHBIE TPYIIbI, ¢ aMUHOTPYIIION MU
aMUJHOW IPYNIONW aMHUHOKHUCJIOTBL, IMHEHHOTO WIH HUKJINYECKOrO NMENTHIA, JIUMHEHHOTO UIN
LUKJINYECKOrO MOJUIENTHUIA WK UX CTPYKTYPHOTO U30MeEpa AJIsl OTYYEHUs] COEAUHEHHI TTO
HACTOSIIEMY HM300PETEHHIO, COBMECTHO HAa3bIBa€MbIX B IaHHOM JOKyMeHTe “APPL”.
Cuuraercs, uto Takue APPL npuronss! ajiss MHOXKECTBA MPUMEHEHHH, TAKIX KaK, HAIPUMED,

YJIy4dlI€HHasA A0CTaBKa HYKJICOTUAOB.



[0006] Unmocrtpatusaeie APPL  Bkmowaror, HO 0Oe3 OrpaHWYEHUs, COCIUHEHUS
dopmynsr (1), (II), (D), (IV), (V) u (VI), a Taxke uUX CONM, KaK OMHUCAHO B JAHHOM

TOKYMEHTE:
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rme m, n, p, R, R, R?2, R* R* R’ R® Z, W, Y u Z onpeneneHsl B JaHHOM JOKYMEHTE, IPU
ycnour, uTo APPL comep:kut mo MeHbInel Mepe OIHOTO MPEenCTaBUTE s rpymibl Gopmy
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rae:

KaKIbIA TpeAacTaBuTeNlb R’ HE3aBUCHMO TMpencTaBisieT CcoOOH BOIOPON WM
HE00s3aTEILHO 3aMEIIEHHBIA aJIKIIT,

X mpencrasnser coboit O, S, NRX rme R* mnpencrasnser coboii Bomopon,
HE0Os3aTEIbHO 3aMEIEHHbBIN aJIKHII, HEOOSI3aTENIBHO 3aMEIEHHBINA aJIKEHIIT, HEOOSI3aTEIbHO
3aMEIeHHbIH aJKUHWUJ, HEeoOsS3aTeNIbHO 3aMEINEeHHbI KapOOUMKINI, Heo0s3aTeNbHO
3aMEIeHHbIH  TeTEPOIMKINI, HeOoOs3aTebHO 3aMeIIeHHbIH  apuil, Heo0s3aTeNbHO

3aMELIEHHBIN reTepOoapuil WIK 3aIlUTHYIO FPYIITY a30Ta,



Y mpencrasnser coboit O, S, NRY, rme RY mnpencrasnser coboii Bomopox,
HeoOsI3aTeNTbHO 3aMESHHBIN aJIKIII, He00sS3aTEIbHO 3aMEIEHHbBIN aJKEHII, HEOOsI3aTEbHO
3aMEIIeHHbIH aJKUHWUJ, HeoOsS3aTeIbHO 3aMEINEeHHbI KapOOUMKIWI, Heo0s3aTeNbHO
3aMEIIeHHbIH  TeTEPOLMKIMI, HeOoOs3aTelbHO 3aMEIIeHHbIH  apuil, Heo0sS3aTeNbHO
3aMEILEHHBIN TeTepOapuil Ui 3aIMUTHYIO TPYIIY a30Ta,

R" npencrasnser coboit  Bomopon, HEOOA3aTENbLHO  3aMEINEHHbIA  ANKMUI,
HeoOsI3aTeNIbHO ~ 3aMELICHHbIM  alKeHWJ, HeoOsS3aTeNIbHO  3aMEINEHHBIA  aJKHHUJ,
HeoOsI3aTeNIbHO 3aMeIeHHbIH KapOOLMKIINII, HEOOsA3aTeNbHO 3aMEIIEHHBIH I'eTepOLHKIINII,
HeoOsI3aTeNTbHO 3aMEeLICHHbIN apul, HeoOs3aTeIbHO 3aMEINEHHBIA TeTepoapu, 3aIlUTHYIO
IPYIIY KHUCJIOPOAA, KOTAa MPHCOEAWHEH K aTOMy KHCIIOpPOIa, 3al[UTHYHO TPYIIY Cephl,
KOrJa MPHUCOEIUHEH K aTOMY CEpbl, WJIM 3aIlIMTHYK TPYIIY a30Ta, KOTAa MPUCOEIUHEH K
aToOMy a30Ta; U

R npencrapiser coboit Heobs3aTenbHO 3amerneHHbId CisoalKkuil, HeoOS3aTeNbHO
3amerneHHbI Ca-soalikeHH, HeoOs3aTenbHO 3amerneHHbI Ca-s0aIKUHII, Heo0s3aTebHO
3aMmenieHHblil  reTepoCi-soalikmil,  HeoOsi3aTeNbHO  3aMelleHHbIH  reTepoCi-soalTKEeHHI,
Heo0s3aTeNTbHO 3aMeIleHHbIH reTepoCa.50aIKHHUI WIIH TTOJIUMED.

[0007] B ompeneneHHbIX BapuaHTax ~OCyIIeCTBieHus rpymma Gopmyisl (i)

npeacTasisier cobol rpymnmy ¢opmyJsl (i-a) uau rpynmny ¢Gopmyiisr (i-b):

Ry R R
§ YRP R YRP
R ) R-
(i-a) (i-b)
[0008] B ompeneneHHBIX BapuaHTaX oOCyllecTBiIeHUs rpymmna Gopmyisl (i-a)

npeacTasisier codol rpymnmy ¢opmydsl (i-al) wiu rpynmy Gopmysl (i-a2):

Ry R R- R
—YRP #—YRP
: :
R' R’
(i-al) (1-a2)
[0009] B ompeneneHHbIX BapwaHTaX OCYIIECTBIeHHs rpymnmna ¢dopmynbl (i-b)

npezacTasisier codbol rpymnmy dopmydsl (1-bl) umm rpynmy ¢opmyiner (i-b2):
R' RI
YR® YRP

R™ Rt R~ Rb
(i-b1) (i-b2)



[0010] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHMs IO MEHbUIEH Mepe OIHH
npencrasuTens R! npencrapnser coboii rpynmy Gpopmy b
ﬁe
.
R” (iv),

rne L npencraensier coOoii HE0OsA3aTeNbHO 3aMELIEHHbBIH AJKWIEH, HEeO0OS3aTeNbHO
3aMEINeHHbI aJKEHWIeH, Heo0s3aTelbHO 3aMEIEHHbIH aJKHUHWUJIEH, Heo0s3aTeNbHO
3aMEINeHHbI  TeTepOoaNKWIIeH,  HeoOs3aTeNbHO  3aMELICHHBIH  TeTepOAJIKeHHIIEH,
HeoOs3aTeNbHO ~ 3aMEIIEHHBI  TeTepPOATKMHMUJICH,  HEeoOs3aTeNbHO  3aMELICHHBIN
KapOOLIMKIIMIIEH,  HEOOs3aTeNbHO  3aMEINEHHBIH  TeTePOLMKIIMIEH,  HeoOs3aTeNbHO
3aMeIleHHbIH apuiieH UM HeoOsA3aTesIbHO 3aMeIleHHbII reTepOapuiIeH, U

R® u R’ He3aBHCHMO BHLIOpaHBI U3 TPYIIIILI, COCTOSIMIEH U3 BOAOPOAA, HEOOA3aTEIHLHO
3aMEINEHHOTO  aJKWJIa, HeoOs3aTelbHO  3aMELICHHOrO  aJKeHWIa, HeoOs3aTesbHO
3aMEINEeHHOTO AJKMHWIA, HEeoOs3aTeNbHO 3aMELIeHHOro KapOOLMKINIA, HeoOs3aTeNnbHO
3aMEINEHHOTO TeTePOLMKINIA, HeoOs3aTeNbHO 3aMEINEHHOro apuia, HeoOs3aTeNbHO
3aMEIIeHHOr0 reTepoapuiIa 1 3alUTHOMN IPYIIIbI a30Ta,

TpU YCIOBHH, 4TO MO MeHblneil Mepe onuH mpencrasutens R® u R’ mpencrasnser

co0oit rpynmny GopMyJibl:

R! XRL
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roe:

KaKIbIA TpeAcTaBuTeNlb R’ HE3aBUCHMO TMpenacTaBisieT COOOH BOIOPON WM
HE00s3aTEILHO 3aMEIIEHHBIA AJIKIIT,

X mpencrasnser coboit O, S, NRX rme R* mnpencrasnser coboii Bomopon,
HeoOs3aTeIbHO 3aMeleHHbIH aJKIIL, He0OS3aTeIbHO 3aMEIEHHBIH aJIKEHWI, Heo0S3aTeNbHO
3aMEIIEHHBIH  ANKHHHUJ, HeoOS3aTeNbHO 3aMEIICHHBIH KapOOIMKINN, HeoOsS3aTeNbHO
3aMEIICHHBI  TeTEePOLMKIMN, HEeoOA3aTeNbHO 3aMEIIEeHHBIH  apui, HeoOS3aTenbHO
3aMEIEHHbIN reTepOaPUI WK 3AIUTHYIO TPYIINY a30Ta;

Y mpencrasnser coboit O, S, NRY, rme RY mpencraenser coboii Bomopox,
HeoOs3aTeIbHO 3aMelleHHbIH aJIKIIL, HeoOA3aTeIbHO 3aMEIeHHBIH aJIKeHWI, Heo0A3aTeNbHO

3aMELICHHbIH aJKUHWJ, HeoOsS3aTeNIbHO 3aMEINEeHHBIH KapOOLMKIIMI, HeoOsS3aTeNbHO



3aMELICHHbI  TeTePOLMKJIWI, HEO00sA3aTeNbHO 3aMEIIeHHBbI  apwil, HeoOsS3aTeNbHO
3aMeIleHHbII reTepoapuI WK 3aLUTHYIO TPYIIY a30Ta;

RY npencrasnser coboit  BomoOpon, HEOOA3aTENLHO  3aMEINEHHBIA  ANKMUI,
HeoOsI3aTeNIbHO ~ 3aMELISHHbI  aIKeHWJ, HeOOS3aTeNbHO  3aMEINeHHBIH  aJKHHUJ,
HeoOsI3aTeNIbHO 3aMeIleHHbINH KapOOLMKIIMII, HEOOsA3aTeNbHO 3aMEIIEHHBIH T'eTepOLHKINII,
HeoOsI3aTeNTbHO 3aMELIeHHBIN apuil, HeoOsA3aTeNbHO 3aMEINEeHHBIH IeTepoapu, 3aIlUTHYIO
TPYIIY KHUCJIOPOAA, KOTAa IMPHCOENWHEH K aTOMy KHCIOpOJa, 3alIUTHYIO TPYIIY Cephl,
KOI/1a TPUCOEIUHEH K aTOMy Cepbl, WM 3alUTHYIO TPYMIy a30Ta, KOTAa MPUCOSIUHEH K
aToMy a3oTa; U

R mpencrasisier coGoii HeoOs3aTenbHO 3amelneHHbI Ci.50alKui, HeoOs3aTeNbHO
3amerneHHbli  Cr.soalIKeHWJI, HE0OSM3aTeNbHO 3aMeIneHHbINC2.50 ATKUHWI, HeoOs3aTeNbHO
3amerneHHblii  reTepoCi-soaikmi, HeoOs3aTenbHO — 3aMelleHHBbIH  retepoCa.soalIKeHHI,
Heo0s3aTeNTbHO 3aMeIeHHbIH reTepoCa.50aIKHHUI WIIH TTIOJIUMED.

[0011] B omnpeneneHHbIX BapuaHTaX OCYIIECTBJIEHUS KaKAbli mpencraButenb R’
npenacTasisieT coO0i BOIOPOA.

[0012] B ompeneneHHbIX BapuaHTaX OCYLIECTBJIEGHUs L mpencraBisier coOoi
Heo0s3aTeNTbHO 3aMEIIEHHBII aJIKHJICH.

[0013] B onpeneneHHBbIX BapuaHTax OCYyIIECTBJIeHHss rpynma ¢Gopmynsl  (1v)

npenacTasssier coOol popmyy:

Ffe
J\H,N\W
q
r7i€ ( COCTaBJISIET Leaoe Yucio oT 1 10 50 BKIFOUUTENBHO.
[0014] B omnpeneneHHbIX BapuUaHTaxX OCYIIECTBJICHMS] KaXIbld MPEICTaBUTENb R!
npencTassier codoit rpymnmy GopmyJsr (iv).
[0015] UnmroctpatuBHbiii APPL 1o HacTosmemy H300peTeHHIO MpencTaBisieT coOoi

coennnaenue (cKK-E12):
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WJIH €TO COJIb.
[0016] B npyrom acnekre mpenycMOTpeHbl KOMNO3uLuy, copepxamue APPL unu ero
COJIb.
[0017] Hanpumep, B omnpeneneHHbIX BapUaHTAX OCYLIECTBICHUS MPEIyCMOTpPEHA

xkommo3uumsi, comepkamass APPL umm ero comp u HeoOs3aTenbHO BCIIOMOTaTeNbHOE
BemecTBo, rne APPL mpexncrasisier co0oil aMHMHOKHCIIOTY, JUHEHHBIN WU LUKIAYECKHUH
MEeNTUJ, JUHEHHbIM WIM LUKJINYECKUN MOJUIENTUA WM UX CTPYKTYPHBIN HU30Mep, U TAe
amMuHOTpymnna wiu amuaHas rpynmna APPL konbsroruposana ¢ rpynmnoit popmysr (i), (ii) wiu
(iii). B ompeneneHHbIX BapuaHTax ocyecTBieHus rpymma (opmynsl (i), (i) wmm (iii)
MPUCOEUHEHA K aMHUHOrpymme, pacnonoxkeHHol Ha ocroBe APPL. B ompeneneHHbIX
BApUAHTAX OCYLIECTBJEHHMs KOMIIO3HMLHUS TPEncTaBisieT coOol  (apMarieBTUYeCKyrO
KOMITO3UIIMIO, KOCMETHYECKYI0 KOMIIO3WLUS, HYTPHULEBTHUYECKYH) KOMIIO3ULUIO WU
KOMIIO3UIIMIO, KOTOpas He MpUMeHseTcss B MenauluHe. B omnpeneneHHbIX BapHaHTax
OCYILECTBJIEHHsS] KOMITO3ULIHSI, KOTOpasi He MPUMEHSIETCS] B MEIULIMHE, MPENCTaBIsAeT COOOH
SMYJIbCHUIO HJIM 3MYJIbraTop, MPUrOAHbIE B KaueCTBE KOMIIOHEHTAa MUINM, IJIs1 TYLIEHUS
MIOKapOB, IJIsl 1e3MH(EKIIMH TOBEPXHOCTEH MJIH ISl OYMCTKH HEPTH.

[0018] B omnpenenenHbIXx BapuaHTax OCYLIECTBJICHHsS KOMIO3ULUS JOMOJHUTEIBHO
COJZIEPKUT CPEACTBO. B ompeneneHHbIX BapUaHTaxX OCYLIECTBJIEHUsI CPEACTBO IPEICTaBIsET
cO0OH OpraHMYEeCKyK MOJIEKYJy, HEOPraHHYECKYI0 MOJIEKYJy, HYKJIEHHOBYIO KHCIOTY,
OemnoK, menTu, NOJUHYKJICOTH ], HAIIETUBAIOIINE CPEACTBO, H30TOIMTHO MEUEHOE XHMHYECKOe
COEMHEHHE, BAaKLMHY, HMMYHOJOIHMYECKOE CpPEACTBO WMIJIHM CpPEACTBO, IMPUIOAHOE s
OMOTEXHOJIOTHH, HANpUMep, BHYTPUKIETOUHOTO MPOU3BOIACTBA OenkoB. B ompeneneHHbIX
BAPUAHTAX  OCYLIECTBJIEHHUs] CPENCTBO  MpPENCTaBIseT CcOOOH  TONMHYKJIEOTHA, U

nojunaykieorny mpencrasisier coboit JIHK wmm PHK. B ompeneneHHbIx BapuaHTax



ocymecteienust PHK npencrasnsier coboii RNA7, dsRNA, siRNA, shRNA, miRNA wunu
antucmbicioByro PHK. B onpenenenHeix BapuaHTax ocyiuecTsieHus: cpeactso U APPL ne
COEAMHEHBbI KOBAJIEHTHOM CBSI3BIO, Hanpumep, K npumepy, cpeacrso u APPL He oOpasyror
KOMIUIEKC C TIOMOLIBI0 HEKOBaJeHTHOW cBsi3u. OQHAKO B OIpeneNeHHBbIX BapHaHTax
ocyiecTBieHus cpeactso u APPL coenrHeHbl KOBaJEHTHOM CBSI3bIO.

[0019] B omnpeneneHHbIX BapraHTaX OCYIIECTBJICHHS] KOMIIO3HIIHS HAXOIUTCS B (hopme
yacTulpl. B omnpeneneHHbIX BapHaHTax OCYIIECTBICHUs YacTHLA IPENCTaBJsET COOON
HAHOYACTUIy WM MUKpOUacTully. B ompeneneHHbIX BapHaHTaX OCYLIECTBJIECHHUS 4acTHLA
npeacTasisier coOOH MULEIUTY, JIUIIOCOMY WJIM JIMIIOIUIEKC. B omnpeneneHHbIX BapHaHTax
OCYLIECTBJIEHUs] YacCTULA MHKAICYJIUPYeT CPEACTBO, Hanpumep, CPeAcTBO, KOTOPOe
HEOOXOIMMO JOCTABUTb.

[0020] B napyrom acmekte mnpeaycMOTpeH crmoco0 AOCTaBKM MOJHMHYKJIEOTHAA B
OMONIOTMYECKYIO KJIETKY, BKJIFOYAIOLIUI MOJy4YeHHe KOMIO3UIMH, coxepskaineii APPL wmu
€ro COJib M MOJIMHYKJICOTU/, U BO3AECHCTBHE KOMITO3HLINEH Ha OMOJOTMYECKYIO0 KIETKY NpU
YCIOBUSIX, JOCTATOYHBIX Ayl OOJNerdeHus JOCTaBKU  IOJNUHYKJIEOTHIA  BHYTPb
Ouonornueckoii kietku, rae APPL mpencrasnser coOOH aMMHOKHCIOTY, JIMHEHHBIH WIN
LUKJINYECKUI MEeNTUA WM JUHEHHBbIN WIN HUKJIWYECKUN MONMUIENTH WU UX CTPYKTYPHBIH
U30Mep, IAe aMuHorpymmna uiau amupHas rpynna APPL konbrorupoBana ¢ rpynmnou
dopmynbl (1), (i1) wnm (iii). B onpeneneHHbIX BapUaHTaX OCYIIECTBJIEHUS MOJUHYKJIEOTH
npexacrasisier codoit [IHK wnmu PHK. B onpenenennbix Bapuantax ocymectsieHusi PHK
seisiercsi  PHKZ, dsRNA, siRNA, shRNA, miRNA wmm antucmeicioBoii PHK. B
OTpeNesIeHHbIX BapuaHTax ocyuecTieHus: npu nocraske PHK B kierky PHK crnocobna
NPEMATCTBOBATh SKCIIPECCUH ONMPEAEICHHOTIO reHa B OMOJIOrMYEeCKOH KIIeTKE.

[0021] B eme omgHOM acmekTe MpeaycMOTpPEHbI CriocoObl ckpuHUHra. Hampumep, B
OHOM W3 BapHAHTOB OCYINECTBJIICHUS TPENyCMOTPEH Crocod CKpHHHUHTAa OMOIMOTEKH
COEAMHEHUH, TPUYeM CIoco0 BKIIIOYAET MOJyueHHe MHOXecTBa pa3nuyabix APPL mmm mx
COJIEH, U MPOBEACHUE MO0 MEHBIIEH Mepe OAHOTO UCCIENOBaHUS ¢ OUOIMOTEKON COeNUHEHIH
IUI YCTAHOBJICHUS TPUCYTCTBHS WM OTCYTCTBUSI HeoOxommmoro coiictBa;, rne APPL
npencTanisier CoO0H aMHUHOKHCIIOTY, JTUHEHHBINA WIIA UKJIUYECKUIA MMeNTH/, WIH JTUHEHHbBIH
WIM LUKIUYECKUH MONUNENTH], WM HUX CTPYKTYPHbIH HM30Mep, Iie aMUHOTpyIna WU
amunHas rpynma APPL kowbtorupoBaHa ¢ rpymmoi ¢opmynsl (i), (i) wumm (iii). B
OTIpPENeICHHBIX BapHaHTaX OCYIIECTBJIEHHs] HEOOXOOMMOE CBOHCTBO MPEACTaBIACT COOOH
pPacTBOPUMOCTb B BOJE, PACTBOPUMOCTb NPHU PA3NUUHBIX MOKasatensx pH, crmocobHoCTh

CBA3BIBATH MOJHUHYKJICOTHUDBI, CIIOCOOHOCTDh CBSI3BIBATH renapu, CIIOCOOHOCTDL CBSI3LIBATH



MaJible  MOJIEKYJIbI, CIOCOOHOCTh CBSI3bIBaTh  O€NOK, CIOCOOHOCTH  OOpPa30BbIBATH
MUKPOUYACTHUIBI, CIIOCOOHOCTh yBeNMU4YuBaTh 3(P(PEKTUBHOCTH TpaHCHEKIUH, CIOCOOHOCTh
NOJAEPKUBATh POCT KJIETOK, CIHOCOOHOCTh NOINEPKUBATh TNPUKPEIUICHHE KIIETOK,
CHIOCOOHOCTh MOJAEPIKUBATh POCT TKAHU, W/WIN BHYTPHUKIETOUHYIO noctaBky APPL w/mmu
cpeacTsa, 0Opa3yroLmero KOMIUIEKCEe ¢ HUM WJIM TPUCOEAMHEHHOTO K HEMY, U CONeNCTBUS
OMOTEXHOJIOTHH.

[0022] B eme onmHomM acmekTe mpenycMoTpeHbl criocoObl mpumeHeHuss APPL mo
HACTOSIIEMY HM300PETEeHUIO JUIs JIEYEHUS pa3jM4yHbIX 3a00JeBaHMN, HapyIIEHUH WU
cocTossiHui. Hanpumep, B onpeneneHHbIX BapHaHTax OCYLIECTBIEHUS MPENyCMOTPEH Croco0
JeueHuss 3a0ONeBaHMs], HApPYIIEHHWs WM COCTOSHHS, KOTOPBIMH CTPajaeT CyOBeKT,
BKJIOUAIOLINI BBeJeHHE CYyOBEKTY, HYXXIAoIIeMycs B 3TOM, 3((EKTUBHOrO KOJIMYECTBA
APPL umu ero comu, rone APPL mpencraBnser co0oil aMUHOKHCIIOTY, JIMHEHHBIH WIN
LUUKINYECKUI NEeNTU, WX JUHEUHbIN WU HUKINYEeCKUN MONUNENTUA, WIH UX CTPYKTYPHbIN
u30Mep, rae amuHorpynna wind amuaHas rpynna APPL xoHbrorupoBaHa ¢ TIpynnoin
dopmyel (1), (i) nnn (iii).

[0023] ITonpoOHOe ommcaHne OJHOrO MM HECKOJIbKHUX BAapHUAHTOB OCYINECTBIICHUS
HACTOSIIEro M300peTeHNs] U3JI0KEHO B JAHHOM NOKyMeHTe. Jlpyrue mpusHaku, OOBeKThl U
MPEeUMYIIeCTBa HACTOSINEr0 M300peTeHuss OyayT OYEeBUAHBI W3 MOAPOOHOTO OMMCAHUS,

¢buryp, npumMepoB u GopMyJIbl H300PETEHHSI.

OmnpenenieHus

Xumuueckue onpeoenenisi

[0024] OnpeneneHnst KOHKPETHBIX (PYHKLUOHAIBHBIX TPYII U XUMHYECKHX TEPMUHOB
Oosnee moapoOHO OMMCaHBl HIKE. XUMHUYECKHE 3JIEMEHTbI YKa3aHbl B COOTBETCTBHH C
[Tepuonuyeckoii Tabnuuei snementos, Bepcusi CAS B Handbook of Chemistry and Physics,
75 Ed., ma ¢opsame, M KOHKpeTHble (YHKIMOHANbHbIE TPYIIBL, KAK TIPABMIO,
OTPENeNSFOTCS, KaK OMHCAHO B JAaHHOM JAOKyMeHTe. Kpome Toro, oOmmue NpHHLUIBI
OPTaHUYECKOH XUMHH, a TaK)K€ KOHKpPETHbIE (PYHKLIMOHAIbHbIE ()ParMEHThl U PEAKLIMOHHAS
cnocoOHocTh onucansl B Organic Chemistry, Thomas Sorrell, University Science Books,
Sausalito, 1999; Smith and March March’s Advanced Organic Chemistry, 5™ Edition, John
Wiley & Sons, Inc., New York, 2001; Larock, Comprehensive Organic Transformations,
VCH Publishers, Inc., New York, 1989; u Carruthers, Some Modern Methods of Organic
Synthesis, 3" Edition, Cambridge University Press, Cambridge, 1987.



[0025] CoenuHeHust, OMMCaHHbIE B TaHHOM JOKYMEHTE, MOTYT COAEp>KaThb OAUH WU
HECKOJIbKO IIEHTPOB aCHUMMETPUH, U TAaKUM 00pa3oM MOTYT CYIIECTBOBATH B PA3JIMYHBIX
U30MEpHbIX (OopMax, Hanpumep, SHAHTHOMEPOB W/WIM pauactepeomepoB. Hampumep,
COEAMHEHUs], OIMHCAHHBbIE B JAHHOM JOKYMEHTE, MOTYT HaXOOUTbCA B (popMe OTAeNbHOro
SHAHTHOMEpA, AMACTEPEOMepa WM TeOMETPUYECKOro M30Mepa WJIM MOTYT HaXOAWUTHCS B
dopme cmecell CTEPEOM3OMEPOB, B TOM YHCIE pALEMUYECKHX CMecel U CMecel,
o0orameHHbIX OTHUM WJIM HECKOJIBKUMH cTepeon3oMmepaMu. M30Mepbl MOXKHO BBIIETSTH U3
cMecell ¢ MOMOIIBIO CITOCOOOB, U3BECTHBIX CIIELIMANINCTAM B IaHHOHW 00JIaCTH, B TOM HYHUCIIE C
MOMOIIBI XHUPAJIbHONW BbICOKO3((EKTUBHOM >kuakocTHOH xpomarorpadun (BEXX) u
00pa3oBaHUsl M KPUCTAJUIM3ALMHN XUPAJBHBIX COJEH; WIM MPENNOYTUTENbHbIE H30MEPHI
MOXKHO TOJIy4aTh C MOMOIIBI0 aCUMMETpPUYeCKUX cuHTe30B. CM., HampuMmep, Jacques ef al.,
Enantiomers, Racemates and Resolutions (Wiley Interscience, New York, 1981); Wilen ef
al., Tetrahedron 33:2725 (1977); Eliel, E.L. Stereochemistry of Carbon Compounds
(McGraw-Hill, NY, 1962); u Wilen, SH. Tables of Resolving Agents and Optical
Resolutions p. 268 (E.L. Eliel, Ed., Univ. of Notre Dame Press, Notre Dame, IN 1972).
Hacrosimee wu300peTeHne OMONHUTENBHO OXBATBIBAET COEAMHEHMS KaK OTAEJIbHBIE
U30Mepbl, (aKTHYECKH He CcoAepiKalue JAPYrHe H30Mepbl, TaK M CMECH Ppa3IM4YHbIX
U30MEpPOB.

[0026] Ilpu nepeuyucneHun aWana3oHa 3HAUYEHUN TMOAPA3yMEBAETCs, YTO OH
OXBAaThIBAET KAXIO€ 3HAYCHHE, a TaKXKe IOAIUANa30H BHYTpH auamnasoHa. Hampumep,
noapasymeaercsi, 4To “Cisankun’ oxBatbiBaeT Ci, Ca, Cs3, C4, Cs, C¢, Ci, Ci-s, C14, Ci3,
Ci-2, Cars, Co-s, Cayg, Co3, Css, Cs-s, C3-4, Cys, Cs—s u Cs_samxui.

[0027] Kak ucnonb3yeTrcsi B JaHHOM AOKYMEHTE, “aJKWJl’ OTHOCUTCS K paauKajy
HACBIIEHHONW YIJIEBOAOPOAHONW TIPYINIbI C HEPA3BETBIEHHON WM PAa3BETBIECHHON LEMBIO,
cogepkameit or 1 mo 50 aromoB yruepona (“Ci-soanmkmr’). B HEKOTOpBIX BapHaHTax
OCYLIECTBJICHHs aJIKWIbHAsl rpymmna coaeps:kut ot 1 1o 40 aromoB yriiepoaa (“Ci—goankur’).
B HexoTOpBIX BapuaHTax OCYLIECTBJICHUs AJKWIbHAs rpynna coaepxut ot 1 ao 30 atoMmoB
yraepona (“Cisoankun’). B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHHUS AJKHWIIbHAS TPYyIINa
comepxxur or 1 mo 20 aromos yriepoma (“Cizoankmia’). B HEKOTOpBIX BapHaHTax
OCYLIECTBJICHHS aJIKWIbHAsl rpymmna copepskut ot 1 1o 10 aromoB yriepoaa (“Ci-joankur’).
B HEKOTOpBIX BapuaHTax OCYLIECTBJIEHUs AJKWIbHAS IPYIINa COAEPKUT OT 1 10 9 atomoB
yraepona (“Cioankmr’). B HEKOTOpBIX BapHWaHTaX OCYIIECTBICHHs aJKWJIbHAS TPYIINa
cogepxxur or 1 nmo 8 aromoB yraepoma (“Cisamkmn’). B HEKOTOpbIX BapHaHTax

OCYILECTBIIEHHI AJIKMJIbHAS TpyIna conepkut ot 1 1o 7 aromos yruepoaa (“Ciyankmn’). B
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HEKOTOPBIX BapHaHTaX OCYIIECTBICHHs AJKWJIbHAs TPyINa COAepkuT oT 1 mo 6 aromoB
yraepona (“Cisankmr’). B HEKOTOpBIX BapHWaHTaX OCYINECTBICHHs AJKWIbHAS TPYIINa
comepxkut or | nmo S5 aromoB yruepoma (“Cisankwr’). B HeEKOoTOphIX BapHaHTax
OCYILECTBIIEHHsI AJIKMJIbHAS TpyImna conepkut ot 1 1o 4 aromos yruepoaa (“Cisankun’). B
HEKOTOPBIX BapHaHTaX OCYILIECTBIEHMs AJKWJIbHAs TPyINNa COAEepkUT oT 1 1o 3 aTromoB
yraepoaa (“Cisankmr’). B HEKOTOpBIX BapHaHTaX OCYIIECTBIICHHs AQJKWIbHAs TPYIINa
cogepxxur or 1 mo 2 aromoB yraeporma (“Ciamkmn’). B HEKOTOpbIX BapHaHTax
OCYIIECTBIIEHHs aJKWJIbHAs rpymnmna copepxut 1 arom yriepona (“Ciankun’). B HekoTopbIx
BapHaHTaX OCYLIECTBJICHUs AJKUJIbHAsI Fpymmna coaepxut ot 2 1o 6 aromos yriaepoxaa (“Ca-
cankun’). Ilpumepsl Ci6alKWIbHBIX rpynn BKIOUYarOT MeTwibHYI (C1), stmnpHyo (C2),
H-niponuibHyI0 (Cs3), msonponmnbHyto (Cs3), H-OyTrnpHyo (Cy), Tper-Oyrunbayio (Cs), BTOp-
OytunbHyo (C4), u30-OytinbHyro (C4), H—meHTHIBHYIO (Cs), 3—mentanunpHyro (Cs),
amunbHyto  (Cs), neomentunbHyto (Cs), 3—merun—2-OyranunbHyro (Cs), TpeTHUHYIO
amunbHyl0 (Cs), u B-TekcunbHy0 (Ce). JIOMOMHUTENbHBIE NPUMEPBl AIKIIBHBIX TPYIII
BKJIFOYAIOT H-TenTuwibHyl0 (C7), H—okTuibHy0 (Cg) u T.n. Ecniu He yka3aHO WHOE, KayKIbli
MPEICTaBUTENb AJKUIBbHON IPYIITbl HE3aBUCHUMO SIBJISIETCS He3aMelIeHHbIM (““He3aMeIeHHbIH
ankwr’) WA 3aMelleHHbIM (“3aMEIleHHbIH aJKWUI ) OIHUM WM  HECKOJbKUMHU
3aMeCTUTEsIMH. B OnpeneneHHbIX BapUaHTAaX OCYINECTBJICHHUS AaJKWJIbHAs TpyIra
npexncrtaBiusier  coboli  HesamemeHHbi  Cisoankmi. B ompenmeneHHbIX  BapHaHTax
OCYILECTBJIEHHSI AJKUJIbHAS TPYIA MPEACTABIsIET CO0O0H 3aMmerneHHbI C1-s0aJIKUIL.

[0028] Kak wucnons3yercs B JOaHHOM JOKyMEHTE, “TeTepOajKUil OTHOCHUTCS K
AJKWJIBHOW TpyIIe, Kak ONPEeNeNeHO B JaHHOM JOKYMEHTE, KOTOpas JOMOJIHUTEIbHO
COIEP KHT MO MEHbLIEH Mepe ONUH rerepoaroM (ranpumep, ot 1 no 25, nanpumep, 1, 2, 3
win 4 reTepoatoMa), BEIOpaHHBINA U3 KUCIOPOJa, CEPhI, a30Ta, Oopa, kpeMHus wiu docdopa,
B IpeZiesiaXx OCHOBHOMW LenH (710 ecmb, BCTABICHHBIH MEXIy CMEXHBIMH aTOMaMU YTIJIEPOa)
W/WIN TIOMEINEHHBIH B OJHO MJIM HECKOJbKO KOHEYHBIX TOJOXEHWH OCHOBHOW wLenu. B
ONPENEeJICHHbIX BAapHAHTaX OCYINECTBJICHUS TIeTePOAIKWIbHAS TIPyNIa OTHOCHTCA K
HACBIIEHHONW rpymnmne, umermed or 1 go 50 aromMoB yrieposa U | WM HECKONBKO
rerepoaroMoB B mpernenax ocHoBHoW wenu (“rerepoCi_soankmir’). B ompeneneHHbIX
BAPUAHTAX OCYIIECTBJICHUS TeTEPOAJKHJIbHAS TPYIIA OTHOCHUTCS K HACBIIIEHHOHW TpyIIIE,
nmerowmed or 1 go 40 aromoB yriaepoaa U 1 UM HECKOJNBKO IeTepOaroOMOB B Mpenenax
ocHoBHoll 1menn (“rerepoCioankmn’). B ompeneneHHbIX BapuUaHTaX OCYIIECTBICHUS
reTepPOANIKUIIbHAS TPYIIAa OTHOCUTCS K HACBILEHHOW rpynne, umerwmen ot 1 no 30 atomos

yraepogqa ¥ |  WIM  HECKOJNBKO TIeTepoaTOMOB B Ipeneiax OCHOBHOW  Lienu
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(“rerepoCizoankmwr’). B ompeneneHHbIX BapUaHTaX OCYIIECTBJICHUS Te€TePOATKUIIbHAS
rpynmna OTHOCUTCSI K HaChILEHHOM rpymnmne, umeromen ot 1 1o 20 atomos yriepona u 1 unu
HECKOJIbKO rerepoaroMoB B mpepenax ocHoBHoW wenw (“rerepoCiaoankmn’). B
ONpEAENEHHbIX BapUAaHTAaX OCYINECTBIEHHUsS TIeTepOaNKWiIbHAas TIpylna OTHOCUTCA K
HACBILEHHON rpymnmne, umeromend or 1 go 10 aromoB yriepoma u 1 MM HECKOJBKO
reTepoaToMoB B mpenenax ocHOBHOHM wemnu (“rerepoCi-ioankmn’). B HEKOTOphIX BapuaHTax
OCYILECTBJIEHUs T€TEPOAJIKUIBHON IPYIION SIBJIIETCS HACBILEHHAS rpyIna, uMermas ot 1
10 9 aromoB yrieposa M | WM HECKOJBKO IeTEpOATOMOB B Ipeenax OCHOBHOM Lenu
(“rerepoCioanmkmi”). B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHHS Te€TEPOAKHIBHON TPYIITON
SIBJIAETCSl HACBILEHHAs Ipynna, uMeromas or 1 1o 8 aromoB yriepoaa U 1 Wi HECKONBKO
reTepoaTroMoB B Ipenenax ocHOBHOW nenu (“rerepoCi-sankuin’). B HEKOTOpbhIX BapHaHTax
OCYLLIECTBJIEHHUSI TE€TEPOAJKUIBHON I'PYIION SIBJSETCS HACBIIEHHAs Ipymnmna, uMeromas ot |
10 7 aToMOB yriaepoja W | WM HECKOJbKO IeTepoaTOMOB B Npefenax OCHOBHOM LEemu
(“rerepoCiankun’). B HEKOTOPBIX BapHaHTAaX OCYINECTBICHMS I'€TEPOANKHIBHOW IPyIION
SBJIAETCSl HACBILEHHAs IPyMNna, UMerwas or 1 10 6 aromMoB yriepoga U 1 WM HECKOJIBKO
reTepoaroMoB B mpenenax ocHOBHOM Henu (“rerepoCisankmn’). B HeKOTOpBIX BapuaHTax
OCYILIECTBJIEHHs] Fe€TEPOATKUIIBHON I'PYIIION SIBJISIETCS HACBIIEHHAs TPyIIa, uMermas ot 1
a0 S5 aroMoB yriepona ¥ 1 uiam 2 rerepoaroMa B IpeAesax OCHOBHOM LIenu
(“rerepoCi.samkun’). B HEKOTOPBIX BapHaHTaX OCYIIECTBIIECHHUS IeTEPOANKHIIBHON TPYIION
SIBJISIETCSl HACBILIEHHAsl TIpynma, uMeromas or 1 no 4 aromoB yriepoga u | umm 2
rerepoaroma B mpeznenax ocHoBHOW nenu (“rerepoCiankmr’). B HEKOTOPBIX BapHaHTax
OCYILECTBJIEHUS T€TEPOANKUIIBHON TPYIION SIBJIIETCS HACBILEHHAs TpyIna, uMeromas ot 1
1o 3 aromoB yruiepoaa u 1 rerepoaTroM B mpezaenax ocHoBHOU nenu (“rerepoCisankun’). B
HEKOTOPBIX BapUaHTaX OCYILIECTBJICHUs I T€TePOATKUIbHON IPYNIION SBISETCS] HACBILEHHAS
rpynmna, umeromas or 1 1o 2 aTomMoB yriepoga u 1 rerepoarom B Ipeneiax OCHOBHOM Lienmu
(“rerepoCiankun”). B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHHS T€TEPOANKUIBHON TPYIITOH
SIBIIIETCS. HACBIIlEHHas TIpymna, wumeomas | arom yrieposa u 1 rerepoarom
(“rerepoCiankmr’). B HEKOTOPBIX BapHaHTAX OCYIIECTBIICHUS TeTEPOANIKHIIBHON TPYIITOH
SIBJISIETCSl HACBILIEHHAsl TIpynma, MMeIas oT 2 10 6 aroMoB yriepoja u | umm 2
rerepoaromMa B mpenenax ocHoBHOH uenu (“rerepoCreankwr’). Ecaum He yka3aHO WHOE,
Ka)KAbIH MPEACTaBUTENb IeTePOATKUIBHON TPYIIbl HE3aBUCHUMO SIBJISIETCS] HE3aMEIEHHbIM
(“He3aMeIeHHBI TeTepOATKNT ) MM 3aMEIIeHHBIM (“3aMEeIIeHHbIH TeTePOATKIIT ) OTHUM
WIM HECKOJbKHMMH 3aMecTUTeNsiMH. B omnpeneneHHbIX BapuaHTax OCYILECTBIEHUS

reTepoaJKUIbHAsL TpyNma MpencTaBisieT co0oil HezamemeHHbIH retepoCi.soankmi. B
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OTIpPENIeJICHHBIX BAPUAHTAX OCYIIECTBIICHHS IeTePOAJKIIIbHAS IPYIIa MPEACTaBIsieT cOOOH
3amereHHbIN reTepoCi-50aIKuI.

[0029] Kak ucnonb3yercs B TaHHOM TOKYMEHTE, “aJKEHWJI OTHOCHUTCS K paauKajy
HACBILEHHONW YIJIEBOAOPOAHONW TIPYMIbI C HEPA3BETBIEHHOM WM PAa3BETBICHHON LEMBIO,
comepxawet or 2 g0 50 aToMOB yriepona U OAHY WM HECKOJIBKO YIVIEPOA-YIIIEPOIHBIX
IOBOUMHBIX CBsizer (nanpumep, 1, 2, 3 unn 4 neotinbie cBsizH) (“Co_soankeHn” ). B HekoTOphIX
BApUAHTAaX OCYINECTBJICHUS aJKEHWIbHas rpymma umeer or 2 no 40 aromoB yriepona
(“Ca0ankennn’”). B HEKOTOPBIX BapHaHTax OCYLIECTBIICHHS AJKEHHMJIbHAS IPYIINA HMEET OT 2
no 30 aromoB yriepoma (“Cr-spankeHus’). B HEKOTOPBIX BapUaHTaX OCYIIECTBICHUS
aNKeHWIbHas rpynmna umeer ot 2 1o 20 atomoB yriaepona (“Cr-zoankenwn’). B HEKOTOPBIX
BapUAHTAaX OCYINECTBJIECHUS aJKEHWIbHas rpynmna umeer or 2 no 10 aromoB yriepona
(“Car.10ankenn”). B HEKOTOPBIX BapHaHTaX OCYLIECTBIICHHS AJKSHIIbHASI TPYIINa HMEET OT 2
no 9 aromoB yruepoma (“CroankeHmn’). B HEKOTOpBIX BapuaHTax OCYIIECTBICHUS
alKeHWwIbHas rpynmna umeer or 2 no 8 aromos yriepoaa (“CrsankeHmn’). B HekoTOphIX
BAPUAHTaX OCYLIECTBIEHUs AJKEHWIbHAs Ipynna HUMeeT OT 2 A0 7 aroOMOB yrjiepona
(“Cr.7ankeHnr”). B HEKOTOPBIX BapHaHTaX OCYINECTBIICHUS AJIKEHWIbHAS IPYIIa UMEET OT 2
no 6 aromoB yriepoma (“CresankeHuna’). B HEKOTOpBIX BapuUaHTaX OCYIIECTBICHUS
aJIKeHWIbHAsI TpyIna uMmeeT oT 2 1o 5 aromoB yriaepona (“Cr-sankeHun’). B HekoTOpbIx
BapUaHTaxX OCYLIECTBJICHUS AaJIKEHWJIbHAsl Tpymmna umeer oT 2 1o 4 aroma yriepoaa
(“Ca.4ankennn”). B HEKOTOPBIX BapUAHTAX OCYLIECTBIICHHS aJIKEHUJIbHAS TPYIINa UMEET OT 2
no 3 aromoB yruepoma (“CrsankeHwsn’). B HEKOTOpBIX BapuaHTAaX OCYINECTBICHUS
ankeHwnbHas rpynna umeer 2 aroma yriepoma (“Crankenwn”). OmHa WM HECKOJBKO
yIIePOA-YIJIEPONHBIX JBOWHBIX CBA3€H MOIyT OBITh BHYTPEHHUMH (TaKMMH KakKk B
2-OyTeHmIe) WIN KOHLEBbIMH (TakuMu Kak B 1-Oyrtenmne). Ilpumepbr Cr4aiK€HMIBHBIX
IPYIN BKIHOYAOT 3TeHWwIbHYO (C3), 1-mponenmnpHyro (Cs), 2-mponenmibHyo (Cs), 1-
OyrenunpHyo (C4), 2—-OyrenunbHyro (C4), OyrtammenmipHyro (Cs), u 1. Ilpumepsr
C2-6aNKEHUIIBHBIX TPYII BKJFOYAKOT BHIIEYNOMSHYThIe C2_4aJIKEHUIIbHBIE TPYIIIBL, a TAK)KE
neHTeHwIbHY0 (Cs), nenTanueHmpHYI0 (Cs), rekceHmnbHyo (Cs) U T.11. JlonmonHuTENbHBIE
npuMepsl ankennia BkmodaroT renteHut (C7), okrenmn (Cg), okratpuenwun (Cg) u .. Eciiu
HE YKa3aHO WMHOE, Kbl TMPEeNCTaBUTENb AJTKEHWJIBHOW TPYIBl HE3aBUCHUMO SIBISIETCS
He3aMeLIeHHBIM (“He3aMeIleHHbIH aJKeHWT ) WM 3aMELIeHHBIM (‘‘3aMeIleHHbIH aTKeHUT )
OJHUM WM HECKOJbKUMH 3aMECTHTEISIMH. B omnpeneneHHbIX BapHUaHTAX OCYIIECTBICHUS

aJIKEHWIbHAS TPYIA MpeacTaBiisieT coboi HezamerneHHbIH Cr-soakeHWI. B onpeneneHHbIX
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BApUAHTAX OCYIIECTBJICHUS QJKEHWUJIbHAS TPYyMIa TMPENCTaBJIseT COOOW 3aMeIleHHbIH
Cz-soankeHu.

[0030] Kak wucnone3yercs B HaHHOM JOKYMEHTE, “TeTEepOaJKeHWI OTHOCUTCSA K
AJKEHUJIbHON TIpyMIe, Kak OINpPENEeNeHO B JAHHOM JOKYMEHTE, KOTOpasl JOIMOJHUTENbHO
COIEP>KUT IO MEHbLIEH Mepe ONUH rerepoaroM (nanpumep, ot 1 no 25, nanpumep, 1, 2, 3
win 4 rerepoaroMa), BEIOpaHHBINA U3 KUCIOPOa, Cephl, a30Ta, Oopa, kpeMHus wiu docdopa,
B Ipeziesiax OCHOBHOM e (710 ecmb, BCTABIEHHBIH MEXy CMEXHBIMH aTOMaMHU yTJIEpPOa)
W/WIM TIOMEINEHHBI B OJHO MJIM HECKOJBKO KOHEYHBIX IOJOXKEHHWH OCHOBHOW nenu. B
OTpEAENIEHHBIX BAPUAHTAX OCYLIECTBJICHUs F€TePOAIKEHUIIbHAS TPYIINIa OTHOCUTCS K IPYyIIIE,
uMeroIen ot 2 1o 50 aTroMoB yriepozaa, o MEHbLIEH Mepe OAHY ABOMHYIO CBsi3b U 1 wiu
HECKOJIbKO TeTepoaToMOB B mpenenax ocHoBHOW wenu (“rerepoCr-soanmkenun’). B
OTIPEAENIEHHBIX BAPUAHTAX OCYLIECTBJICHUS F€TePOAKEHUIIbHAS TPYIINIa OTHOCUTCS K IPYyIIIe,
umerouiei ot 2 1o 40 aToMOB yriepoza, o MeHbLIeH Mepe OJHY IBONHYIO CBsi3b U 1 miu
HECKOJIbKO TeTepoaToMOB B mpenenax ocHoBHOW wenu (“rerepoCroankenun’). B
ONpPEAENICHHBIX BAPUAHTAX OCYLIECTBJICHUS F€TEPOAKEHUIIbHAS TPYIIIIa OTHOCUTCS K IPYyIIe,
umeromei ot 2 1o 30 aTOMOB yriepoaa, o MEeHbLIEH Mepe OHY IBOMHYIO CBsi3b U 1 miu
HECKOJIbKO TeTepoaTOMOB B Tmpenenax ocHoBHOW wenu (“rerepoCrsoankenuna’). B
OTIpeIeJIEHHBIX BAPUAHTAX OCYLIECTBJICHUS F€TePOATKEHUIIbHAS TPYIIAa OTHOCUTCS K TPYIIIIE,
uMeroIen ot 2 10 20 aToMOB yriaepoaa, o MeHbLIEH Mepe OAHY IBOWHYIO CBsi3b U | min
HECKOJIbKO TeTepOoaTOMOB B Tmpenenax ocHOBHOW wenu (“rerepoCrooankenun’). B
OTIpeIeNIEHHBIX BAPUAHTAX OCYLIECTBJICHUS FeTePOANKEHUIIbHAS TPYIINa OTHOCUTCS K TPYIIIIE,
uMmeroien ot 2 1o 10 atomoB yraepoaa, Mo MEHbLIEH Mepe OAHY IBOWHYIO CBsi3b U | min
HECKOJIbKO TeTepoaTOMOB B Tmpenenax ocHoBHOW wmenu (“rerepoCr-joankenuna’). B
HEKOTOPBIX BapHaHTaX OCYILECTBIEHUS IeTepOajKeHUIIbHAs TPyIINa UMeeT OT 2 10 9 aToMOB
yrjepoaa, N0 MEHbIIEH Mepe OJHY ABOMHYIO CBSI3b M | WM HECKOJBKO IeTepOaTOMOB B
npenesaax ocHoBHOM nernu (“retepoCr-sankeHus’). B HEKOTOPBIX BapHaHTAX OCYINECTBICHUS
reTepOANIKEHUIIbHAS IPYINa UMeeT OT 2 10 8 aTOMOB yriaepoja, MO MEHbLIEH Mepe OAHY
JBOMHYKO CBsI3b M | MM HECKOJIBKO TIeTepoaTOMOB B IIpefesax OCHOBHOM Lenu
(“rerepoCi.sankeHnT’). B HEKOTOPBIX BapUaHTAX OCYLIECTBICHUS TeTePOATKEHIIbHAS
rpyImmna uMeeT OT 2 0 7 aTOMOB yIJIEpPOa, MO MEHbIIEH Mepe OIHY ABOMHYIO CBA3b U 1 win
HECKOJIbKO IeTepOaTOMOB B Ipezaenax ocHOBHOM uenu (“rerepoCz7ankennn”). B HeKOTOpbIX
BAapHaHTaX OCYIIECTBJIEHUs FeTepOAKeHUIbHAS IPyINa UMeeT OoT 2 10 6 aTOMOB yIJIepofa,
[0 MEHBbIIEH Mepe OJHY ABOMHYIO CBsi3b U | MM HECKOJIBKO IeTepoaTOMOB B Mpenenax

ocHoBHON menu (“rerepoCreankeHna’). B HEKOTOPBIX BapuUaHTax OCYIIECTBICHUS
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reTepOANIKEHUNIbHAS TPYINa UMeeT OT 2 10 5 aTOMOB yIiepoja, MO MEHbLIEH Mepe OAHY
JBOUMHYIO CBsi3b M | Wik 2 reTepoaroma B mpenesiax ocHOBHOU 1enw (“rerepoCr-samkeHu’).
B HEKOTOpBIX BapHaHTaxX OCYLIECTBJIEHUs IeTEPOAJKECHWJIbHAs IPyINNa UMeeT OT 2 a0 4
aToMa yriepoza, o MeHbIIEH Mepe OHY IBOWHYIO CBsi3b U 1 UM 2 rerepoaToma B npeaesax
ocHoBHOU mnermn (“rerepoCrsankermsn’). B  HEKOTOPBIX BapUaHTAaX OCYIIECTBICHUS
reTepOAIKEHUIIbHAS IPYINa UMeeT OT 2 10 3 aTOMOB YyIiepoja, MO MEHbLIEH Mepe OAHY
ABOWHYIO CBsi3b M | rerepoatoM B mpenenax ocHOBHOH wnenu (“rerepoCi-sankeHun’). B
HEKOTOPBIX BaPMAHTaX OCYIIECTBIEHUs IeTepOATIKEHUIIbHAsI TPyIINa UMeeT OT 2 10 6 aTOMOB
yIJIepona, Mo MEHbLIEH Mepe OJHY ABOMHYIO CBsi3b U | mim 2 rerepoatoMa B Ipeaesax
ocHoBHOU 1enn (“rerepoCrsankenun’). Ecnu He yka3aHO WHOE, KaXKAbIH MPEACTaBUTEIb
reTePOAIKEHIUIBHOM TPYINBl HE3aBHCUMO SIBIISIETCS HE3aMELIEHHBbIM («HE3aMeIleHHbIN
reTepPOAIKEHIT’) WM 3aMEIleHHBIM («3aMELIEHHBbIH TIeTepOaJKeHWS ) OAHMM WU
HECKOJIBKUMH  3aMeCTUTeIsIMH. B omnpeneneHHbIX  BapuaHTax  OCYILECTBJICHUS
reTepOANIKeHWIbHASI TPYIINa MpeAcTaBiIsieT coOoi He3amerieHHbI retepoCrsoankeHuna. B
OIpeNeNICHHBIX BAPUAHTAX OCYLIECTBJICHUS reTepOaKeHUIIbHAS TPYIIA MPEICTaBIsieT COO0M
3aMelleHHbIH reTepoCa-s0aIKeHII.

[0031] Kak ucnonb3yercs B JaHHOM JOKYMEHTE, “aJKMHHWJI OTHOCHUTCS K paauKay
HACBIIEHHON YIJIEBOAOPOAHONW TIPYIIbl C HEPA3BETBIEHHON WM Pa3BETBJIECHHON LEMBIO,
comepxkameit or 2 g0 50 aToMOB yrieposa U OAHY WM HECKOJIBKO YIVIEPOA-YIIIEPOIHBIX
TPOHHBIX cBszell (Hanpumep, 1, 2, 3 wnu 4 TpoiiHBIE CBS3M) U HEOOS3aTENBHO ONIHY WJIH
HECKOJIbKO JBOHMHBIX CBsizeit (wanpumep, 1, 2, 3 unu 4 nBoitabie cBsizu) (“Cr-soaIKUHIT).
ATNKUHUJIBHAS TPYMIA, KOTOPas UMEET OJHY WJIM HECKOJIbKO TPOMHBIX CBA3€H U OAHY WU
HECKOJIbKO JBOMHBIX CBSI3€M, Tak)Ke OTHOCUTCS K “eH-UH . B HeKoTOophIX BapHaHTax
OCYIIECTBJICHUS aJIKUHWIbHAS rpymnmna umeer oT 2 10 40 atomoB yriepona (“Ca—soakuHmr’).
B HeKkOTOpBIX BapuaHTax OCYLIECTBJICHHUs aJKUHWIbHAS rpynna umeer oT 2 10 30 aToMOB
yraepona (“Ca_spankuHmn”’). B HEKOTOPBIX BapHaHTax OCYINECTBJICHUS aIKUHHUIIbHAS TPYIIIa
umeer or 2 go 20 aromoB yruepona (“CrooankuHnia’). B HEKOTOpBIX BapHaHTax
OCYIIECTBIIEHHSI AIKUHUIIbHAS Tpymna uMeeT oT 2 10 10 atomoB yriepona (“Cr-1oaakuHur’).
B HekoTOpBIX BapuaHTax OCYIUECTBJICHMs AJKWHUJIbHAs Ipynna uMeer oT 2 10 9 atoMoB
yraepona (“CzoankuHmI’). B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS AIKWHWJIbHAS TPYyIIIa
umeer oT 2 no 8 aromoB yriepoma (“CrsamkmHuia’). B HEKOTOPBIX BapHaHTaX
OCYILECTBIIEHHsI aJIKHHIIIbHAS TPyMIa umeer ot 2 1o 7 atomoB yriepoaa (“Crsankuamn’). B
HEKOTOpBbIX BapHaHTaX OCYINECTBIEHHUs AJIKWHWIbHAsA Ipynna uMeeT OoT 2 A0 6 aTOMOB

yraepona (“CzsankuHmI’). B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS aIKWHWIbHAS TPYyIINa
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umeer or 2 nmo S5 aromoB yraepoma (“CysankuHmi’). B HEKOTOpBIX BapHaHTax
OCYILECTBIIEHHS aJIKHHIIIbHAS TPyIIa uMeer ot 2 110 4 atomoB yriepoza (“Crsankuamn’). B
HEKOTOPBbIX BapHaHTaX OCYINECTBIEHHUS AJIKWHWIbHAs Ipynma uUMeeT OT 2 A0 3 aTOMOB
yraepona (“CysankuHmr’). B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS aIKWHWIbHAS TPYyIIIa
umeer 2 aroma yriepona (“Crankunmr’). OmHa WM HECKOJNBKO YIJIEPOA-YIIIEPOTHBIX
TPOHHBIX CBSI3eH MOTYT OBITh BHYTPEHHMMHU (TaKUMH Kak B 2—OyTHHMIIE) WUIH KOHIIEBBIMH
(takumu xaxk B 1-Oytuamne). Ilpumepsl Cr4alKUHHIBHBIX TPYNI  BKJIIOYAKOT, 0€3
orpannueHusi, HSTUHWIbHYIO (Cz), l-mpommuuneHyto (C3), 2-nponuHmibHyio (C3),
1-0ytuannpHyo (Cs), 2-OytunmnbHyto (Ci) um 1. Ilpumepsr CrsalK€HUIBHBIX TPy
BKJIFOYAIOT BBILEYNOMHYTble (2 4alKUHUJIbHBIE TPYMINbL, a Takxke NeHTUHWIbHYK (Cs),
rekcUHUIbHYIO (Cs) U T.11. JlonIONHUTEIbHBIE IPUMEPHI ATTKUHIIIA BKIFO4ar0T rentuHu (Cr),
oktuHu’ (Cg) u T.m1. Ecin He yka3aHO MHOE, KaXKIbIM MPEeACTaBUTENb AIKHHIIBHON TPYIIIIbI
HE3aBUCHUMO SIBJISIETCS] HE3aMEUIEHHBbIM («HE3aMEIlEeHHbIN aJKUHWI ) WIH 3aMeIleHHBIM
(«3aMelIeHHbI aJKUHWI ) ONHHUM HJIM HECKOJBbKHUMHU 3aMeCTHTEIsIMH. B ompeneneHHbIX
BAPUAHTAX OCYLIECTBJICHUS aJKUHWIbHAS TPYIMIa MPEACTaBlsieT co0ol He3amerneHHbIH Co-
s0aJIKUHUJ. B ompeneneHHbIX BapuaHTaX  OCYLIECTBJICHUS  AJKWHUJIbHAs — Ipynna
npeacTasisier codol 3amerneHHbIH Co-soaIKUHIIT.

[0032] Kak wucnonp3yercss B JaHHOM JOKYMEHTE, “Te€TepOaIKUHWI OTHOCUTCA K
AJKUHWIBHON TpyIile, Kak OMNpeAeNieHO B JaHHOM JOKYMEHTE, KOTOpasi IOIMOJIHUTENbHO
COIEPKHUT MO MEHbLICH Mepe ONUH rerepoaroM (ranpumep, ot 1 no 25, nanpumep, 1, 2, 3
win 4 rerepoaTroma), BRIOpaHHBIN U3 KHCIOPONA, Cephl, a30Ta, Oopa, kpemuus wiu pochopa
B IpeziesiaX OCHOBHOMW e (710 ecmb, BCTABJICHHBIA MEXy CMEXHBIMH aTOMAMU YIJIEPOa)
W/WIN TIOMEINEHHBIH B OJHO MJIM HECKOJbKO KOHEYHBIX TOJIOKEHHWH OCHOBHOW wnenu. B
OTpEAENIEHHbIX BapHaHTaX OCYILECTBIEHUs] TeTepOAJKHHWIbHAs TpPyIIa OTHOCUTCS K
rpynne, uMmeroien ot 2 10 50 aToMoB yriaepozaa, o MeHbIIeH OJHy TPOWHYIO CBSA3b U 1 unn
HECKOJIbKO TeTepoaToMOB B mpexaenax ocHOBHOW 1ernn (“rerepoCa_soanmkunmn’). B
ONpEeAENIEHHbIX BapHaHTaX OCYILECTBIEHUs] TIeTEePOAJKHHWIbHAs TpyNIa OTHOCUTCS K
rpynne, uMmeroien ot 2 1o 40 aToMOB yriaeposa, o MEeHbIIeH OJHy TPOWHYIO CBSA3b U 1 uin
HECKOJIbKO TeTepoaToMOB B mpexaenax ocHoBHOW uernn (“rerepoCigoankunmn’). B
ONpEAENIEHHbIX BapUaHTaX OCYILECTBIEHUs] TeTEepPOAJKHHWIbHAs Tpylna OTHOCUTCS K
rpynmne, uMmeroien ot 2 1o 30 aToMOB yriaeposa, o MEeHbIIeH OJHy TPOUHYIO CBSA3b U 1 uin
HECKOJIbKO TeTepoaToMOB B mpenenax ocHoBHOH wernn (“rerepoCr_zoanmkunmn’). B
ONpeAENIEHHbIX BapUaHTaX OCYILECTBIEHUs] TIeTepOaJKUHWIbHAs TpyNIa OTHOCUTCS K

rpynmne, uMeroien ot 2 1o 20 aToMOB yriaeposa, o MEeHbIIEH OJHy TPOUHYIO CBSA3b U 1 uin
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HECKOJIbKO TeTepoaToMOB B mpeaenax ocHoBHOH wermn (“rerepoCazoankunmn’). B
ONpEAENEHHbIX BapUAaHTaX OCYILECTBIEHHsS] TIe€TEPOAJKHHWIbHAs TpPyNIa OTHOCUTCS K
rpynne, uMmeromen ot 2 1o 10 atomoB yrinepozaa, o MeHbIIel OJHy TPOUHYIO CBS3b U 1 uin
HECKOJIbKO TeTepoaToMOB B mpeaenax ocHOoBHOH uermu (“rerepoCa-joankunmn’). B
HEKOTOPBbIX BApUAHTaX OCYIIECTBJIEHUS, TETEpOAJKHWHWIbHAA Ipynmna uMeeT oT 2 10 9
aTOMOB yTIJIepOfa, 10 MEHbLIEH OJHY TPOWHYIO CBA3b U | MM HECKOJIBKO NeTepOaTOMOB B
npenesax ocHOBHOH e (“rerepoCr_oankuHWT’). B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS
reTepOANIKMHUIIbHAS TPyIIa UMEET OT 2 10 8 aTOMOB yIJIEPOJa, 0 MEHbIIEH OJHY TPOHHYIO
CBSI3b M | MJIM HECKOJIBKO FeTePOaTOMOB B mpezesiax OCHOBHOM 1enH (“‘rerepoCar-gaKuHWI).
B HekoTOpbIX BapHaHTax OCYLIECTBJIEHUS Te€TE€POAJKHUHWIIbHAs Ipymnmna UMeeT OT 2 no 7
aTOMOB yIJIEpOAA, MO MEHbIIEH OIHY TPOHHYIO CBsI3b U | MJIM HECKOJNBKO I'eTepOaTOMOB B
npenenax ocHOBHOMH e (“rerepoCr_7ankuHmT’). B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHUS
reTepoaJKUHUIbHAS TPyNIa UMeeT OT 2 10 6 aTOMOB YIJIepOJia, N0 MEHbIIEH OHY TPOHHYIO
CBsI3b M | MJIM HECKOJIBKO TeTepoaTOMOB B Iperenax oCHOBHOM nenu (“rerepoCa-caIKUuHIT ).
B HekoTOpBIX BapMaHTaX OCYLIECTBJICHUS TE€TE€POAJKHHUIIbHAS Ipylma UMeeT OT 2 A0 5
aTOMOB yIJ€epoAa, MO MeHbIIEH OAHY TPOWHYIO CBsi3b U | miM 2 rerepoaroMa B Ipefenax
ocHoBHOl wnenu (“rerepoCr-samkuHmi’). B HEKOTOpBIX BapHaHTaX OCYINECTBIICHUS
reTepOANIKMHUIIbHAS TPyIIa UMeeT OT 2 10 4 aTOMOB yIJIepOia, M0 MEHbIIEH OJJHY TPOWHYIO
cBsi3b U | uimu 2 rerepoaroma B mpenenax ocHoBHOUM uenu (“rerepoCrsanmkuaun’). B
HEKOTOPBIX BapHaHTaX OCYIIECTBIEHHs IeTepOATKUHIIbHAS IPyINa UMeeT OT 2 10 3 aTOMOB
yIJIepoa, MO0 MEHbIIEH OAHY TPOMHYIO CBSI3b U | reTepoaroM B mpenenax OCHOBHOMW LEMU
(“rerepoCrzankuumn”’). B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS Te€TE€POANKHHUIbHAS
rpynmna uMeer otT 2 A0 6 aTOMOB yIiiepona, MO MEHbLIEH OAHY TPOWHYKO CBs3b U | umim 2
rerepoaromMa B mpezenax ocHoBHOU mernu (“rerepoCrsankunmr’). Eciu He yka3aHO HMHOE,
KaKAbIH MPEICTaBUTENb MeTepOaJKMHUIBHON IPYIIbl HE3aBUCUMO SIBJISIETCS] HE3aMeIlleHHbIM
(«HEe3aMeIeHHBIH TeTePOATKHHIWT ) WM 3aMEIIeHHbIM («3aMEINeHHbI TeTePOAJKIHUT )
OIHUM WJIM HECKOJIbKMMH 3aMecTUTeNsiMU. B ompeneneHHbIX BapuaHTax OCYILECTBIEHUS
reTePOAKMHIIIbHASL TPYIIA IMPeACcTaBisieT coOol He3zamemeHHbI rerepoCa_soakuHmI. B
OTIPENEeICHHBIX BAPHAHTAX OCYINECTBIICHUS TeTEPOATKHUHIIIbHASI TPYIINA MPEACTaBIsIeT COOOH
3aMeIneHHbIH reTepoCa-s0aIKUHILL.

[0033] Kak wucmome3yercss B JaHHOM  JIOKYMEHTe,  “KapOOUMKIWIT WU
“kapOOLMKINYECKUH~ ~ OTHOCHTCA K  pPaAMKally  HEapOMaTHYeCKOH  LIUKIMYECKOU
VIJIEBOAOPOAHON TIpymmbl, conepxkameil or 3 no 10 aromMoB yrjaepona B KOJbLE

(“Cs-10xkapOorukImT’) ¥ HU OHOTO TeTepoaTOMa B HeapOMAaTHYECKOM KOJIbIIEBOM cucTeme. B
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HEKOTOPBIX BapUAHTAX OCYLIECTBJICHUS KapOOLMKIWIbHAS TPyIIa UMEeT OT 3 10 8 aTOMOB
yraepona B konbie (“Cs_gkapboumkir’). B HEKOTOpBIX BapHaHTaX OCYIIECTBIICHUS
KapOOLMKITMIIbHAS TPYTITa HMEET OT 3 10 7 aTOMOB yriiepona B kouible (“Cs.7kapObouukim’).
B HekOTOpBIX BapHaHTax OCYIIECTBIEHHs KapOOLMKIMIbHAS IPYIINAa HMEET OT 3 10 6 aTOMOB
yraepona B konbie (“Csskapboumkimr’). B HEKOTOpBIX BapHaHTaX OCYIIECTBIICHUS
KapOOLMKIMIIbHAS Ipya uMeeT oT 4 10 6 aToMoB yriiepona B Kouible (“Ci-skapOouukim’).
B HekOoTOpBIX BapHaHTax OCYIIECTBIEHHs KapOOLMKIMIbHAS IPYIINIAa HIMEET OT 5 10 6 aTOMOB
yraepona B konbie (“Cs_skapboumkimr’). B HEKOTOpBIX BapHaHTaX OCYIIECTBIICHUS
KapOOUMKIWIbHAS Tpymma wuMmeer or S5 1o 10 aromMoB yriepoma B KOJbIE
(“Cs.1oxapoorukmmn’). MmmoctparuBHble C3_sKapOOUMUKIUIBHBIE TPYIIBI BKIOYAOT, 0e3
orpaHuyeHusi, mukgonponwibHyo (Cs), uuknonponeHmwibHy0 (C3), uukinodyTunbHyo (Cs),
nukinoOyrenunpHyto  (C4), umkmonentuwnbHyto  (Cs), mmxmoneHteHwibHyo — (Cs),
rukiorekcunbHyr0 (Cs), muknorekceHw bHYIO (Cs), mukiorexkcaaueHmibHyo (Cs) U T.IL
WnmoctpatuBHble  C3_gKkapOOLMKIMIIBHBIE —TPYNIIbl  BKJIKOYAKOT, 0€3  OrpaHu4eHus,
BBILIEYTTOMsAHYThIe  C3_6KapOOLMKIIMIIbHBIE TPYNNbL, a TaKxke MuKiIorenTmwibHyo (C7),
uukorentTeHnibHy0 (C7), umknorentaauenwi byt (C7), muknorentarpueHwibHyo (C7),
uKJI0OKTUIbHYO (Cg), mukiookTeHmIbHYKO (Cg), Ounukio[2.2.1]renranuibayo  (C7),
Oounnmkio[2.2.2]okranuipHyto (Cg) u T.m. UimroctparuBHbie C3-10KapOOLUKIUIBHbBIE TPYIIITBI
BKJIFOYAIOT, O€3 OrpaHu4YeHHsi, BhILEYNOMHYThIe C3_sKapOOLMKIIMIIbHBIE TPYIIbI, a TAKKE
mukJIOHOHWIbHYK — (Co),  uumknoHoHeHw bHYRO  (Co),  mukiomemmiibHyro  (Cio),
uukoaeueHmbHY0 (Cio), oktaruapo— 1 H—uanenmbHyto (Co), nekaruapoHadTaIeHHIbHYO
(C10), criupo[4.5]nexanunpayto (Cio) u T.11. Kak moka3aHo B BbIIIEU3JIOKEHHBIX MTPUMepax, B
OTNpPENeICeHHbIX BapHUAHTaX OCYINECTBJICHUS KapOOLMKIWIbHAS TPYINa SBJISETCS MU
MOHOLMKINYECKOH  (“MOHOLMKIMYECKUH  KapOOUMKIMI'), WJIM  TOJTHLUKIMYECKON
(Hanpumep, CcOOEPKUT KOHACHCUPOBAHHYIO, COCOMHEHHYIO MOCTHKOBOH CBSI3bIO WJIH
CIIUPOKOJIBIIEBYIO CHCTEMYy, TakKyK Kak Ounukindeckas cucrema (“OMIMKIMYECKUN
KapOOLMKIIMIT ) MITH TPULHMKJINYECKas: cucreMa (“TPULUKINYECKUN KapOOLMKIIIIT)) U MOXKET
OBITh HACHIIIEHHOW MM MOXET COAEpIKaTb OAHY WM HECKOJBKO YIJIEPO-YIJIEPOIHBIX
IBOWHBIX WM TPOWHBIX cBsized. “KapOoumkimur’ Takke BKIIFOYAET KOJBbLEBbIE CHCTEMBI, TE
KapOOLMKIIMIIBHOE KOJBLO, KaK OMNpPEAeNieHO BbIIe, KOHIEHCHPOBAHO C ONHOW WIH
HECKOJIbKUMH apWJIbHBIMH WJIM TETEPOAPHIIBHBIMU TPYMIIAMH, /i€ TOYKA MPHUCOSTUHEHUS
HAXOIUTCS] Ha KapOOLMKIMIBHOM KOJIbIIE, U, B TAKHX CIy4YasX, YHCIO YIIEPOIHBIX aTOMOB
nponorkaer 00O3HaYaTh YHUCIO YIJIEPONHBIX aTOMOB B KapOOLMKIMYECKOH KOJIBLEBOH

cucremMe. Ecnu He yka3aHO WHOE, KaXIbli TNPEICTABUTENb KapOOLMKIMIBHON TPYIIIBI
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HE3aBUCHMO SIBJISIETCS HE3AMELIECHHBIM («He3aMeIeHHbIH KapOOLMKINT ) WIIH 3aMEIIeHHbIM
(«3amMerneHHbIH KapOOLMKINT ) OMHUM WJIM HECKOJIBKUMH 3aMeCTUTENsIMU. B onpeneneHHbIX
BapUAHTAX OCYIIECTBJICHUs KapOOLMKIIMIbHAS PYIIa MPEACTaBIsieT coO0N He3aMeIleHHbIH
Cs-1oxkapOouukimi. B onpeneneHHbIX BapHaHTaxX OCYILIECTBIEHUS KapOOLMKIMIbHAS IPYIINa
npezacTaBysier coboii 3ameneHHbIH C3-10KapOOLIUKITHIL.

[0034] B HekoTOpeIX  BapWaHTaX  OCYINECTBIEHUs  “KapOOLMKIWI WU
“KapOOLMKINYECKHI” OTHOCUTCS K “HUKIOAIKUJIBHOW , MO ecnmb, MOHOLUKINYECKOH
HACBHIIEHHON KapOOLMKIMWIBHON rpymnne, umeroineii ot 3 1o 10 atToMoB yriepona B KOJble
(“Csorouukmoankun’). B HEKOTOPBIX BapuUaHTaX OCYIIECTBICHHS LUKJIOAJIKHIIbHAS TPyIa
umeer ot 3 1o 8 aromoB yriepona B konble (“Cs_suukioankmn’). B HEKOTOpBIX BapHaHTax
OCYIIECTBJIEHHUs] LIUKJIOAJKHIIIbHAS TPYyNNa UMeeT OT 3 10 6 aTOMOB yIJiepojia B KOJIbIIE
(“Cs.sumkoankun’). B HEKOTOpPBIX BapuaHTaxX OCYINECTBJICHHUS IHKJIOATKUIbHAS TPYIIIa
umeeT ot 4 110 6 aromoB yriepona B kousble (“Cssluknoankun’). B HeKOTOpbIX BapHaHTax
OCYIIECTBJIEHHUs] LIUKJIOAJKHIIbHAS TPyNNa UMeeT OT 5 10 6 aTOMOB yriepoja B KOJbIe
(“Cs.cimxyioankmn’). B HEKOTOpbIX BapuaHTaxX OCYLIECTBJICHHsI LMKJIOAJIKUJIBbHAS TPYIIa
umeer or 5 go 10 aromoB yriepoma B kojbue (“Cs_jouukioankun’). I[Ipumepsr
Cs.6LIMKJIOQIKUIIBHBIX TPYII BKJIFOYAOT HUKIONEHTHIBbHYIO (Cs) u mukiorekcmibHyro (Cs).
ITpumeps! C3_¢LIUKIOATKUIBHBIX Py BKJIIOYAIOT BILEYTOMSAHYThIE Cs_¢LIUKIOATKUIbHBIC
rpymmel, a Takke 1mkionponwibHyr (C3) u  ummknoOytuibayro (Cs).  Ilpumepsr
C3-8IHKJIOANKUIBHBIX TPYIIN BKJIFOYAIOT BBIIIEYTTOMSIHYThIE C3_6IIMKJIOATKUIbHBIE TPYIIIBI, &
takke nukiaorentwibHyo (C7) u nukinooktuwibHyio (Cg). Ecnmu He yka3aHO WHOE, KaKAbIi
NPEACTABUTENIb  LUKJIOAJIKWJIBHOW TPYNIbl  HE3aBHCUMO  SIBJIIETCS.  HE3aMEIIEeHHBIM
(«HE3aMeleHHbIA LIUKJIOANKIIT ) WIH 3aMEIIeHHbIM («3aMelIeHHbIA UKIOATKIIT ) OJHUM
WIA HECKOJBKHIMU 3aMECTUTENIIMH. B OmpeneneHHbIX BapHaHTaxX OCYIIECTBJICHHUS
LUKJIOAIKUIIbHAS TPyINIa THpeacTaBisier cobol HesamewmeHHbl Cs_jolmknoankuia. B
OTPENEeJICHHBbIX BapUaHTaX OCYLIECTBICHHs LIMKJIOAIKIIIbHAS TPYIIa MPENCTaBIseT COOOH
3aMelleHHbIH C3-101UKI0aIKII.

[0035] Kak wucnmone3yercss B JaHHOM  JOKYMEHTE, “TETEPOLUKIII WA
“reTepoOLIMKJINYECKUN” OTHOCUTCS K paaukany 3-14-uieHHOW HeapoMaTU4YeCKOW KOJbLIEBOH
CHCTEMBI, HMEIOLIEeH aTOMBI YIJIEpOAa B KOJbIE U 1 MM HECKONbKO (Hanpumep, 1, 2, 3 nnn
4) rerepoaromMa B KOJIbLE, TA€ KaXKIbIH IeTepOaTOM HE3aBUCHUMO BBIOpAH M3 KHCIOPOHA,
cepbl, aszora, Oopa, kpemHus wm ¢ochopa (“3-14-uneHHsiii rerepouukanr’). B
reTEePOLMKIIMIBHBIX TPYINAax, KOTOpPbIE COAEpPXKAT OIWH WJIM HECKOJBKO aTOMOB a30Ta,

TOYKOW TIPUCOENMHEHUsS MOXKET OBITh aToOM yrjepona WIH a30Ta, KakK JIOMyCKaeT
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BAJIEHTHOCTh. | €TEpOLMKIWIIbHAS TpPyNma MOXKeT ObITh WIM  MOHOLMKIMYECKOU
(“MOHOLMKITMYECKHUI TeTePOLMKINAT ), 10051 MOJIULUKITNYECKOH (nanpumep,
KOHJIEHCUPOBAHHOM, COEAMHEHHOM MOCTHKOBOM CBSI3bIO WJIM CIIMPOKOJBLEBON CUCTEMOM,
Hampumep,  Ounmkindeckoil  cuctemoll  (“OMLMKIMYECKHH  TeTepOLMKINI )  WIN
TPULUKINYECKOH cUCTeMOH (“TPULMKINYECKUN TIeTePOLUKIMI’)), U MOXET OBbITh
HaCBILIEHHON MJIM MOXKET COIEp>KaTh OAHY WM HECKOJbKO YIJIEPOA-YIJIEPOAHBIX IBONHBIX
WIM TPOMHBIX CBsA3ell. I eTepOolUKINIbHbIE MOJULUKINYECKUE KOJbLEBbIE CUCTEMbI MOTYT
BKJIFOUATh OJJUH WJIU HECKOJIBKO Te€TepOaTOMOB B OJJHOM WMJIU ABYX KonbLax. “I'erepounxnun’
TAK)K€ BKJIIOUAET KOJbLEBbIE CHCTEMBbI, I'l€ I'€TEPOLMKIUIBHOE KOJbLO, KaK OINpeneseHo
BBIIIIE, KOHAEHCUPOBAHO C OIHON WM HECKOJBKUMHU KapOOLWMKIMIBHBIMU TPYIIAMHU, I7e
TOYKAa TPHUCOEIUHEHHUs  HAXOAMTCA WJIM HAa  KapOOLMKIMJIBHOM  KOJbLE  WJIH
reTepOLUKJINIBHOM KOJbLE, UM KOJIBLIEBbIE CUCTEMBI, I/l€ FeTEPOLUKIMIBHOE KOJBLO, KaK
ONpEAENIEHO BbIlIE, KOHACHCUPOBAHO C OAHONM WM HECKOJBbKUMH AapUJIbHBIMU WU
reTepoapuIbHBIMU IPYNIAMHU, T11€ TOYKA NPUCOCAUHEHHs] HAXOAUTCS HA TeTEePOLUKINIBHOM
KOJIbIIE, M, B TAKHUX CJIy4asiX, YUCIIO WICHOB B KOJIbLE TPOAOIKAET 0003HAYATDh YHUCIIO YICHOB
B KOJIbLIE B TETEPOLUKIMIBHON KOJbLEBOW cucreme. Ecium He yKa3aHO HHOE, KaXKAbIN
NPEeACTaBUTENIb TeTEPOLUKIINIA HE3aBUCHMO SIBJISIETCS HE3aMEIEeHHBIM («He3aMeIleHHbINH
TeTEPOLMKIIMT’) MM  3aMEINEeHHBbIM («3aMELICHHbIH TeTePOLMKIMI’) OIHUM WU
HECKOJIbBKUMH  3aMeCTUTesIMH. B ompeneneHHBIX  BapuaHTax  OCYIIECTBIEHHS
reTepOLMKIWIbHAS ~ Tpylma MPeacTaBiseT coOOi  He3aMelleHHbIH  3-14-ujieHHbIN
rerepolkIniI. B omnpeneneHHbIX BapuaHTax OCYIIECTBJICHUS TIeTEPOLUKIMIbHAS TpyIna
npeacTaBisieT COOON 3aMeIeHHbIH 3-14-4IeHHbIN reTepOLUKITIIL.

[0036] B HekOTOphIX BapWaHTax OCYILECTBJIEHUs, TE€TEPOLMKIUIIbHAS TIpyImna
npencrasisier codoit 5—10-4JeHHYI0 HEeapOMAaTHYECKYIO KOJBIEBYIO CHUCTEMY, HUMEIOIIYIO
aTOMBI yriiepofa B Kosiblie U 1 mim Heckonbko (nanpumep, 1, 2, 3 winn 4) reTepoaToMOB B
KOJIbLIE, T/I€ KaXKIbli TeTepoaToM HE3aBHCHUMO BbIOpaH W3 KHUCJIOPONA, CEphl, a30Ta, Oopa,
kpemauss wid  ¢dochopa (“5-10-uneHnsii rerepounkiir’). B HEKOTOPBIX BapHaHTax
OCYIIECTBJICHUS]  TeTePOLMKJIMIIbHAS ~ TPyIa MpeAcTaBisieT cobol  5-8-unmeHHyro
HEapoOMaTHYeCKy KOJIbLIEBYIO CHCTEMY, UMEIOLIYI0 aTOMbl yrjepojaa B Kojble U 1 umu
HECKONbKO (nanpumep, 1, 2, 3 unu 4) reTepoaToMOB B KOJIbLE, TZI€ KaXIbI reTepoaToM
HE3aBUCUMO BBIOpaH W3 KHUCJIOpPOIa, Ccepbl, as3ora, Oopa, kpemHus wuiu ¢ochopa
(“S-8-unenHpli  rerepouMkiT’). B HEKOTOPBIX ~ BapuUaHTaX  OCYIUNECTBIICHUS
TeTEPOLMKIIMIbHAS ~ TPyIIa MPeaCcTaBisieT CoOOH  5-0-uIeHHYI0  HEapOMaTHYECKYIO

KOJIBIIEBYIO CHUCTEMY, UMEIOIYI0 aTOMBI YIJIEpoJa B KOJIbIE U | WM HECKOJIBKO (Hanpumep,
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1, 2, 3 wm 4) rerepoaToMOB B KOJbIE, T KaXKIbI reTepoaToM HE3aBUCUMO BbIOpaH W3
KHUCJIOpONa, Cepbl, a30Ta, Oopa, kpemuus win (ocdopa (“S-6-unennsiii rerepounkimt’ ). B
HEKOTOPBIX BAPHUAHTAX OCYILLECTBJICHUs 5-6-UJIEHHBIN TeTePOLUKINI UMEET | WM HECKOJIBKO
(nanpumep, 1, 2 unm 3) rerepoaTOMOB B KOJIbIIE, BHIOPaHHbBIE M3 KHCIOPOIA, CEPBI, a30Ta,
bopa, kpemHusi win (ocopa. B HEKOTOPHIX BapuUaHTaX OCYIIECTBJICHUS S-O-4JICHHBIN
reTeporMKINI uMeeT | uinm 2 rerepoaToMa B KOJbIIE, BHIOPAHHbBIE M3 KHCIOPOIA, CEpHI,
a3oTa, Oopa, kpemuus win pochopa. B HEKOTOPBIX BapuaHTaX OCYIIECTBIECHUS S-O-UJICHHBIN
reTEPOLMKIIMI CONEPKUT 1 reTepoaroM B KOJIbIlE, BHIOPAHHBIA M3 KHCIOPOAA, CEpPhI, a30Ta,
oopa, kpeMHus win pocdopa.

[0037] HmmroctpaTuBHble 3-4JIeHHBIE TETEPOLMKJIWIIBbHBIE TPYIIbL, coaepxkamue |
reTepoaroM, BKJIIOYAKOT, O€3 OrpaHHWYeHus, Aa3upAUHII, OKCHPAHWJ, THOPEHWIL
HnmocTpaTuBHble 4-4l€HHBbIE TeTEPOLMKINIbHBIE TPYIIBL, cozaepkamue | rerepoarom,
BKJIIOYAIOT, 0€3 OrpaHuueHHs, a3eTUAMHWI, OKCeTaHWJ U TueTaHwl HWiuocTpaTuBHBbIE
S-ujeHHBIE TeTEePOLMKIMIbHBIE TPYIIbI, coAepkamue 1 rerepoaroM, BKIOYAIOT, Oe3
OrpaHUYEHUs, TeTparuipodypaHu, IUTHAPOQypaHu, TeTParuipoOTHOPEHNI,
OUTHAPOTHO(GEHWN,  THUPPOIMAMHWI,  AWTHAPONMPPOIMIA M MHUPPOIHI-2,5-AHOH.
WUnmroctpaTuBHble S-ujeHHBbIE TeTEPOLMKIWIbHBIE TPYIIbL, COAep Kaliue 2 rerepoaroma,
BKJIFOYAKOT, ©O€3  OrpaHWYeHHUs, JUOKCOJNAHHMJ, OKCAaTHOJAHWI W  JUTHOJAHWIL
UnmocTpaTUBHBIE S-4JIeHHbIE TeTEPOLUKIIMIbHBIE TPYMIbL, COAEpKaIlue 3 TeTepoaroMma,
BKJIFOYAIOT, 0O€3 OrpaHWyYeHHs, TPUA3OJUHWJ, OKCATUA30JUHMI W THUAAHA3OJMHUIL
HUnmocTpaTuBHBIE O-4JI€HHBIE TETEPOLMKIMIBHBIC TPYIIIBL, coxepkamue | rerepoarom,
BKJIFOYAKOT, 0€3 OrpaHHYeHUs], MUMEPUANHUI, TEeTPArHAPONHPAHII, JTUTHAPONUPUANHUIT U
traHmw.  MiumocTpaTuBHBIE  O-4JIEHHbIE TeTEPOLMKIMIIBHBIE TPYIIBL,  COAEpIKALIHe
2 rerepoaToMa, BKJIIOYAIOT, O€3 OrpaHHYeHHs], MUIEPASHHWI, MOP(OIMHUI, AUTHAHIIL,
auokcaHwl. WIumocTpaTuBHBIE O-4YJIGHHbIE Te€TEPOLMKIMIBHBIE TPYIbL, COAEpIKALIHIE
2 rerepoaToMa, BKJIFOYAIOT, Oe3 OrpaHMYeHUs, TpUasuHaHWI. MImrocTpaTuBHble 7-4JIeHHbIC
reTEePOLMKIIMIBHBIE TPYIIBL, COAep)Kamme | rerepoaTroM, BKIIOYAOT, 0€3 OrpaHHYeHHS,
a3eNMaHW, OKCEMaHWI W TuenaHwil. WIUocTpaTuBHbIE 8-UJICHHBIE TIeTepOLUKIINIbHBIC
IPYIIIBL, COAEprKaIine 1 rerepoaToM, BKIIOUYAIOT, 0€3 OrpaHUYeHUs], A30KAHWII, OKCEKAHII U
THOKaHW. MmrocTpaTuBHbIE OMLIMKIMYECKUE TeTePOLUKIMIbHBIE IPYIIbI BKIOYAOT, 0e3

OTpaHUYEHUs, WHAOJIMHWI, U3OMHIOIUHUI, TUrHApoOeH30dypaH, AUrHAPOOEH30THEHN,

TeTParuApOOEH30THEH NI, TeTparuapodeH3odypaHu, TEeTPATUAPOUH/IONHIL,
TETPAruAPOXUHOJIUHNII, TETPAruAPpON30X UHOJIMHUAIL, ACKAruaApOXuHOJINHUIL,
ACKAruApOn30XUHOJUHUIIL, OKTaruApOXpOMEHNII, OKTaruaApOnU30XpPOMEHUNII,
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nexaruapoHa TUPUIMHII, nexarunpo-1,8-sadrupuguHm,
okraruzaponuppoio|3,2-b|nuppon, wHpOMMHWUN, (QramMMHUINI, HAPTATUMHUIAIL, XPOMAaHMI,
xpomenwy, 1H-6enzo[e][1,4]nnazenunamn,  1,4,5,7-terparunponupano|3,4-b|mupposnu,
5,6-nurunpo-4H-dypo[3,2-b]muppomm, 6,7-nurnapo-SH-¢bypo[3,2-b Jnupannn,
5,7-nurunpo-4H-tueno(2,3-c|nupanun, 2, 3-guruapo-1H-nuppono[2,3-bmupuanan,
2,3-muruapodypo[2,3-blmupunnnnn,  4,5,6,7-rerparunpo-1H-nuppono[2,3-b|nupuaunm,
4,5,6,7-rerparuapo-pypo[3,2-c|mupuaunu, 4,5,6,7-rerparuapotueno| 3,2-b lnupuauHm,
1,2,3,4-rerparunpo-1,6-HapTUPUINHII U T.1I.

[0038] Kak wucnonb3yercs B JaHHOM JOKYMEHTE, “apujl’ OTHOCUTCS K paauKajy
MOHOLIMKJIMYECKOW WM  TOJULUKINYeCKoU  (nanpumep, OMLIMKJIMYECKONH WU
TPULMKINUECKOH) 4n+2 apoMaTH4ecKOi KONBLEBONH cUCTeMbI (Hanpumep, uMeroeit 6, 10,
wii 14 7-371eKTpOHOB, OOOOILIECTBICHHBIX B LIMKIHYECKOW CTPYKType), Comepskaruei
6-14 atoMOB yriepona B KOJNbLE M MpeAyCMaTpUBAIOINEN HAJIU4YMs TEeTepoaTOMOB B
apomatudeckoil  kompueBoil  cucteme  (“Ce-iqapun”). B HEKOTOpBIX — BapHaHTax
OCYIIECTBJIEHUS] apuibHas rpymnmna uMeer 6 aromoB yriaepoxga B kogble (“Ceapuin’;
nanpumep, (GeHwn). B HEKOTOPBIX BapHaHTAaX OCYLIECTBIEHWs apHJIbHAs TIPYIIAa HMEeT
10 aromoB yriepoxa B kogbue (“Cioapun’; nanpumep, HadTua, takoi kak l-HadTun u
2-Ha¢Tii). B HEKOTOpPBIX BapHaHTaX OCYLIECTBICHHs, apHJibHAs rpymnmna umeer 14 aTomMoB
yrieponaa B kojblie (“Cuapun’; Hanpumep, antpa). “Apur’ Takke BKIIIOYAET KOJIbIEBbIE
CUCTEMBI, I7le€ apujbHOE KOJIbLO, KaK OIpeeseHO BbIlIe, KOHIEHCHPOBAHO C OAHON WU
HECKOJIbKUMH KapOOLMKIMIbHBIMUA HJIH T€TE€POLMKIMIbHBIMUA TPYIIAMHU, IJI€ PaJHKa WU
TOUYKa NMPUCOEANHEHMsI HAXOAUTCS Ha apUJIbHOM KOJIbIIE, U, B TAKUX CJIy4asx, YUCJIO aTOMOB
yriepoga NpomoykaeT o0O3HaYaTh YWCIO AaTOMOB YIJIEpOAAa B AapPWJIBHOM KOJBLIEBOM
cucreme. Eciu He ykazaHO MHOe, KaXXIbIil MpenCTaBUTENb aPUJIbHOI TPyl HE3ABUCHMO
SIBJISIETCS.  HE3aMEIIEHHBIM («HE3aMEIEeHHbIH apil’) WIH 3aMEIeHHbIM («3aMEeLIeHHbINH
apur’) OJHMM MM HECKOJbKUMH 3aMECTHTENSIMA. B ONpeneNeHHbIX BapHaHTax
OCYIECTBJIEHHUs] apWJIbHAsl TpPyMIa TNpeacTaBisier cobol He3amemeHHbld Cs-14apui. B
ONPENEeJICHHbIX BAaPHAHTAX OCYLIECTBICHHsS AapwWibHAs TIPyNna MpeACcTaBisieT CcoOOH
3amerneHHbIi Co-14apu.

[0039] Kak ucnonb3yercst B JaHHOM JOKYMEHTE, “TeTepoapuyl’ OTHOCUTCS K PaguKay
5-14-4neHHONW MOHOLMKJIMYECKON WJIM TOJUIUKINYECKON (Hanpumep, OUIUKINUECKON WK
TPULUKINYECKOH) 4n+2 apoMaTHUYECKOH KOJBbLEBONH CUCTeMbl (nanpumep, nMeroueit 6, 10

wii 14 m—31eKTpOHOB, 0OOOIIECTBICHHBIX B LUKJINYECKOH CTPYKType), UMEIOIEH aTOMBI
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yriaepona B Kojblle M 1 mim HecKonbko (nanpumep, 1, 2, 3 wim 4 rerepoatoMa B KOJIBLE)
reTepoaToMOB B KOJIbLIE, MPEAYCMOTPEHHBIX B apOMAaTHYE€CKOW KOJBLIEBOM CUCTEME, TIe
KaXXZIbI FeTepoaTOM HE3aBHCHMO BBIOpPAaH M3 KHCJIOPOIA, CEpbl, a30Ta, OOpa, KPEMHHUS WU
doctopa (“5-14-unennsplii rerepoapmn’). B rerepoapuibHBIX Ipymmax, KOTOPbIE COAEPIKAT
OJIMH WJIM HECKOJBKO aTOMOB a30Ta, TOYKOW NMPUCOEAMHEHUS MOXKET OBITh aTOM Yriiepona
WIM a30Ta, KaKk JONYCKAaeT BaJEHTHOCTb. |'eTepoapuiibHble MOJULMKIMYECKHUE KOJIbLIEBBIE
CHCTEMBI MOT'YT BKJIFOYATh OJJUH UJIM HECKOJIBKO F€TEPOATOMOB B OZTHOM MJIM OOOMX KOJbLAX.
“I'erepoapun” BKJIIOYAET KOJBLIEBbIE CHUCTEMBI, TIJl€ TIe€TEPOAPHIIbHOE KOJBLO, Kak
OTIPENIEJIEHO BBbIlIE, KOHACHCUPOBAHO C OJHOM WM HECKOJBKUMH KapOOLMKIMIBHBIMU WU
reTepOLUKINIbHBIMU TPYIIIAMU, I7i€ TOYKA MPUCOEIUHEHNSI HAXOAUTCS Ha IeTepOapuIbHOM
KOJIbLIE, U, B TAKUX CJIy4asX, YUCJIO WIEHOB KOJbLA MPOJODKAET 0003HAYATh YUCIIO YJIEHOB
KOJIbLIa B T€TEPOAPUIIBHON KOJbLEBON cucteme. “I'erepoapus” Takke BKIIIOYAET KOJbLIEBbIE
CUCTEMBI, IIe TeTePOAPUIIbHOE KOJIbLO, KaK ONPENeNeHO BbIlE, KOHAEHCUPOBAHO C OJHOMN
WIM HECKOJbKUMM apWIbHBIMHU TPYNIAaMHU, I7l€ TOYKAa NPUCOEAMHEHMs] HAXOAWUTCSl UM Ha
apUJIbHOM, WJIM Ha TeTepOapUIbHOM KOJblLE, W, B TAKUX CIy4asX, YUCJIO WIEHOB KOJbLA
o0O3HaUaer YHCIO  WIEHOB KOJbI[Aa B  KOHACHCHPOBAHHON  MOJMLHUKJINYECKON
(apunbHOM/TeTepOAPUIbHON) KOJbLEBOH cucTemMe. [lONMMIUKIMYECKHE TeTepOaPHIIbHBIE
TPYNIbL, TA€ OAHO KOJIBLIO HE COMAEPKUT TeTepoaToM (Hanpumep, WHIONUJ, XUHOJUHUII,
kapOa30JInII U T.I1.), TOUKA PUCOCTUHEHHUSI MOXKET OBITh Ha JIFOOOM KOJIBIIE, 710 eChlb, WA Ha
KOJIbLIE, HeCyIleM rerepoaroM (Hanpumep, 2—WHAONWI), WM HAa KOJbIE, KOTOPOE HE
COIEPIKHT TeTepoaToM (Hanpumep, S—AHIOIWI).

[0040] B  HekOTOpBIX BapuaHTax OCYIIECTBJICHUS reTepoapwibHasg  TIpyImna
npenctanisier cobol  5-10-4JieHHY0 apOMAaTHYECKYH) KOJBIEBYIO CHCTEMY, HMEIOIIYIO
aTOMBI yriiepofa B Kosiblie U 1 wim Heckonbko (nanpumep, 1, 2, 3 winn 4) reTepoaToMOB B
KOJIbLIE, TPEAYCMOTPEHHBIX B apOMAaTHUECKOI KOJbLEBON CHCTEME, I/ie KaX/blil reTepoaToM
HE3aBUCMMO BBIOpaH W3 KHUCJIOpPOJa, cepbl, as3ora, Oopa, kpemHus wuiu ¢ochopa
(“5-10-unennslii rerepoapua’). B HEKOTOPBIX BapHaHTAaX OCYLIECTBIECHHS IeT€POAPUIIbHAS
rpyIna npeacTaBisieT coO0H S-8-4IEHHYI apOMaTHUECKYHO0 KOJIBLEBYIO CHCTEMY, UMEIOIINE
aTOMBI yriiepona B Kosblie U 1 wim Heckonbko (nanpumep, 1, 2, 3 wnu 4) reTepoaToMOB B
KOJIbLIe, MPEAYCMOTPEHHBIX B apOMAaTHUECKOI KOJbLIEBON CHCTEME, I/ie KaX/blil reTepoaToM
HE3aBUCUMO BBIOpaH W3 KHUCJIOpPOIa, cepbl, as3ora, Oopa, kpemHus wuiu ¢ochopa
(“5-8-unenHplli reTepoapmir’). B HEKOTOPBIX BapHaHTaX OCYLIECTBIEHHS TIeT€pPOapUIIbHAS
rpynmna mnpeAcTaBlisieT Cco0OH S—O-uJieHHYI0 apOMAaTHYECKYHD) KOJBIEBYIO CHCTEMY,

UMEIOIIYI0 aTOMBI yIiiepona B Kojblle W 1 wium Heckonbko (wmanmpumep, 1, 2, 3 unu 4)
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reTepoaToMOB B KOJIbLIE, MPEAYCMOTPEHHBIX B apOMAaTHYE€CKOW KOJBLIEBOM CUCTEME, TIe
KaXXZIbI FeTepoaTOM HE3aBUCHMO BBIOpPAaH M3 KHCJIOPOIA, CEpbl, a30Ta, OOpa, KPEMHHUS WU
dochopa (“S5—6-uneHHslii rerepoapun’). B HEKOTOPBIX BapuaHTaX OCYINECTBICHUS
5-6-uneHHbI rerepoapui uMeeT | UM HeCKONbKO (Hanpumep, 1, 2 wnu 3) reTepoaToMoB B
KOJIbIIe, BBIOpAaHHbIE W3 KHCIIOpOHAA, Cepbl, a30Ta, Oopa, kpemHusi win ¢ochopa. B
HEKOTOPBIX BapUaHTaX OCYIUECTBICHHUs S-O-4JIeHHbIM rerepoapuwn wumeer 1 wumm 2
rerepoaroMa B KOJbIlE, BbIOpaHHBIE M3 KHCJIOPOXA, CEphl, a30Ta, Oopa, KPEeMHHs WU
dochopa. B HEKOTOpBIX BapHaHTaX OCYIIECTBIEHHUS S-O-ujieHHBIA reTepoapui umeer |
reTepoaToM B KOJbLIe, BBIOPaHHBIM M3 KHCJIOPONA, CEphl, a30Ta, Oopa, KPEeMHUS WU
dochopa. Ecnm He ykazaHO HHOE, KaKIbld NPENCTaBUTENb TIe€TEPOAPHIIBHONW TIPYIIIBI
HE3aBUCHMO SIBJIAETCS] HE3aMELIEHHbIM («HE3aMELIEHHBIH reTepoapui’) WM 3aMeIleHHbIM
(«3aMeleHHbIN TeTepoapuir’) OAHUM HIIM HECKOJIBKUMH 3aMECTUTENISIMH. B onpeneneHHbIx
BAPUAHTAX OCYLIECTBJICHHUs] reTepOapuiibHasi IPyIa NMpeacTaBisieT coOOi He3aMelIeHHBINH
5-14-unenneplil reTepoapui. B onpeneneHHbIX BapUaHTaX OCYLIECTBJICHUs IeTepOapUiIbHAs
IpyIIa npencTasisier coOoil 3aMeIeH bl 5-14-4IeHHbIN reTepoapul.

[0041] HUnnrocTpaTuBHBIE  S5-4JIEHHBIE T€TEpPOApUIbHBbIE TPYIIBL,  COAEpIKaLIHe
1 rerepoaToM, BKJIOYAIOT, Oe€3 OrpaHWUYeHUs, NTHPPONWI, QypaHHUT U  TUOPEHHUI.
HnnroctpaTuBHbIE S-ujieHHBIE Te€TEPOAPUIIbHBIE TPYIIBL, COAEpXKaIUe 2 TIeTepoaToMa,
BKJIFOYAIOT, 0€3 OrpaHUYeHHUs], UMUIA30IUII, TTHPA3OJIHII, OKCA30JIIII, U30KCA30JIMII, THA3OJIUI
U u3oTtHazowi. MiumocTpaTuBHBIE S-dlieHHBIE TeTepOaApPHIIbHBIE TPYIIIBL COJEpIKallie
3 rerepoaroma, BKJIIOHYAIOT, 0€3 OrpaHHuYEHUs, TPUA3OJII, OKCATUA30JMI U THAIUA3OJIUIL
HnnroctpaTuBHbIE S-ujieHHBIE Te€TEPOAPWIIbHBIE TPYIIBL COAepXKalue 4 rerepoaroMma,
BKJIFOYAIOT, 0€3 OrpaHMYeHHs, TeTpasonui. MumocTpaTuBHbIe O-4JIeHHbIE T€TepOApPUIIbHBIC
IPYIIBL, Ccomepkamme | rerepoaToM, BKIKOYAKOT, 03 OrpaHWyYeHHs, MUPUAMHUIL
HnnrocTpaTuBHbIE 6-UjIeHHBIE Te€TEPOAPWIBHBIE TPYIIBL COAEpXKAIHEe 2 TIeTepoaToMa,
BKJIFOYAIOT, 0O€3  OrpaHWyeHWs, NHPUIA3UHWI, [UPUMUAMHUI W [HPA3HHUIL
HnnroctpaTuBHBIE 6-4JIEHHBIE FeTepOapUIbHbIE IPYIIIbL, CoAepKaye 3 Wik 4 rerepoaroma,
BKJIFOYAIOT, 0€3 OrpaHUYeHHUs, TPHA3UHIII U TETPA3HHIII, COOTBETCTBEHHO. ILTIOCTpaTHBHBIE
7-4NeHHbIE TeTepOapuiIbHBIE TPYMIbL CoAepkamue | rerepoaToM, BKIIOYAKOT, 0e3
OTpaHUYEHUs], A3CMUHIJI, OKCENMHWI M THENUHWI. MiumocTpaTuBHBIE S,6-OHIMKINYECKHE
reTepOoapIIbHbIE TPYIIIBI BKIIOYAIOT, O€3 OrpaHUYeHUs], UHAOIHII, U30MHIOJII, WHAA30JINII,
6enzorpuazonnn, Oenzornodennn, usodensornodennn, 6enzodpypanni, 6eHzousodypanun,
OEH3UMHIA30/IMI, OEH30KCA30JIII, OEH3M30KCA30JMWI, OEH30KCAaUa3oJIiI, OEH3THA30JINI,

OEH3M30THA30III, OEH3THAOUAa30J, WHAONM3MHUI W NypuHWwI HWIUmoCTpaTUBHBIE
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6,6-OMIMKIINYEeCKNE  TeTePOApUIIbHBIE  TPYMIbI  BKIKOYAT, 0€3  OrpaHHyYeHws,
HAQTUPUIANHWII, NTEPUIUHWI, XUHOJUHWUJ, W30XWHOJMHWJI, [UHHOJWHMI, XUHOKCAJIHHUIL,
¢dTanazuHuI U XUHA3OIMHWI. MIUTFOCTpaTHBHBIE TPULMKJINYECKHUE T€TEPOAPHIIbHBIE TPYIIIIBI
BKJIIOUAIOT, 0€3 orpaHudeHus], (PeHaHTPUIUHWI, TuOeH30(ypaHil, KapOa30Iuil, aKPUIHHII,
¢benoTnaszuHU, PEHOKCA3MHUI U (PEeHASTHMIL.

[0042] Kak wucnonmp3yercss B  JAHHOM  JOKYMEHTE, BBIPAXEHHUE ‘HACTUYHO
HEHACBILIEHHbII  OTHOCHUTCS K KOJIBLIEBOMY ()parMeHTy, KOTOPBIH BKJIOYAET IO MEHbLIEH
Mepe OJHY IBOWHYIO WJIM TPONHYIO CBsi3b. IloapasymeBaercsi, 4TO BBIPAKEHHUE “HACTUYHO
HEHACBILIEHHbIN OXBATbIBAET KOJIbLA, UMEIOLINE HECKOJIBKO LIEHTPOB HEHACBILIEHHOCTH, HO
HE TOApa3yMeBaeT BKJIOYEHUS apOMAaTUYeCKUX TIpynn (Hanpumep, apuibHBIX WU
reTepoapmIbHbIX (PParMEeHTOB), KaK ONpPEENIeHO B JAHHOM JOKYMEHTE.

[0043] Kaxk ucnonb3yercst B JaHHOM JAOKYMEHTE, BbIPA)KEHUE “HACBILEHHBIH OTHOCUTCS
K KOJIbLIEBOMY (DparMeHTy, KOTOPBIH HE CONEPKUT JBOMHYIO W TPOHHYIO CBSI3b, 10 €Chb, B
KOJIbLIE BCE CBSI3M OAMHAPHBIE.

[0044] ITpuGaBnenne cydukca “-eH” K Tpymnme yKa3bplBaeT Ha TO, YTO TpyMIa
npescTaBisieT coOOOH ABYXBAJICHTHBIH (pparMeHt, nanpumep, ajqKwieH NPeacTaBiIsieT coOOi
IBYXBAJICHTHbIN ()parMeHT ajKuia, AJIKeHWIEH MpPeACTaBisieT COOOW JIBYXBaJEHTHBIN
(parMeHT alKkeHusIa, ATKUHWIEH MPEICTaBIIsIeT COOOM BYXBAJICHTHBIN (PParMEHT aJKHHHIIA,
TeTEPOAIKUIICH  MPEACTaBNsieT  CcOOOM  IBYXBAJEHTHBIH  (ParMEHT  TeTepOATKUIIA,
TeTEPOAIKEHUJICH TPEACTaBiIsieT COOOM JBYXBAJICHTHBIH (PparMeHT TreTepoaKeHuIa,
TeTEPOATIKUHWIICH TMPEACTaBIsieT COOOH JABYXBAJIEHTHBIH (ParMEHT TeTepOaNKHHUIIA,
KapOOLMKIWIEH TPeNCTaBisieT COOOM  OBYXBAJEHTHBIM  ()parMeHT  KapOOIMKIIMIIA,
TeTEePOLMKIIMICH NPEACTaBIsieT COOON ABYXBaJEHTHBIH (PPArMeHT reTepOLUKINIIA, apUJIeH
npeAcTaBisieT COOOM MBYXBAJICHTHBIN (parMEeHT apuiia U reTepOapUIIeH MPEeNCTaBiIsieT COOOH
IBYXBAJIEHTHBIN (JparMeHT rerepoapuia.

[0045] Kak MOHATHO W3 BBIIECKA3aHHOTO, AJKUJIbHBIE, AJIKEHWUJIbHBIC, AJKUHWIbHBIC,
TeTEPOANIKUIIbHBIE,  TeTePOAJKEHIIbHBbIE,  TI'€TEePOAJKUHWIbHBIC,  KapOOIMKIMIbHBIE,
reTepOLMKINIIbHBIE, apUIbHbIE U TeTepOoapuiibHble TPYIIbL, KaK OMNpEIENIeHO B JaHHOM
IOKYMEHTE, SIBJIFOTCS, B OIPEACNIEHHBIX BapHAHTaX OCYLIECTBIEHHs, HEOOsI3aTeNbHO
3aMenieHHbIMA. HeoOs3aTenbHO 3aMeIeHHbIl OTHOCHTCS K TPYIIE, KOTOpask MOXET ObITh
3aMELICHHON WM He3aMelleHHOH (wanpumep, “3aMelleHHas’ WM He3aMeIleHHas
anKuibHAsA, ‘‘3aMellleHHas WM ‘He3aMellleHHas  aJKeHWJIbHAs, ‘‘3aMeIlleHHasy WIIH
“He3aMeleHHas aJKUHWIbHAS, ‘3aMEILIeHHas W ‘He3aMEIleHHas TeTePOAJIKUIIbHAS,

“3amelneHHas’ WM ‘HE3aMEIIeHHass  TeTEepPOANKEHWIbHAs,  ‘‘3aMeIleHHast  WJIHU
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“He3amelIeHHas reTepoaJKUHIIIbHAS, “3amereHHas’ Wu “He3aMelneHHas”
KapOOLMKIIMIIbHAS, “‘3aMeIeHHast” WM ‘‘He3aMeIleHHasT TeTePOLMKIINIbHAS, “‘3aMeIeHHas
WM “He3aMelleHHas apuiibHas WK “3aMelleHHas’ WIN “He3aMelleHHasl reTepoapuiibHas
rpynmna). Kak npaBuio, BeIpakeHHUe “‘3aMeIIeHHBIA O3HAYaeT, YTO IO MEHbIIEH Mepe OIUH
BOJIOPOJI, NMPUCYTCTBYIOIIUI B TPYIIE, 3aMELICH JOMYyCTHMbIM 3aMECTUTENEM, HANpUMep,
3aMeCTUTeNIEM, NIPU 3aMEIIeHUH KOTOPBIM MOJIy4aeTcsl YCTONUMBOE COEUHEHUE, Hanpumep,
COEMHEHHE, KOTOpPOe CAaMOIPOU3BOJBHO HE TOABEPraercs: TpaHC(hOpMAIMM, TaKOW Kak
NeperpynnupoBKa, peaklids 3aMbIKaHUs KOJIbLla, OTLIEIUIEHUe, Wi Apyroi peakuuu. Ecou
HE yKa3aHO MHOe, “3aMelleHHas’’ TPYINIa UMEeT 3aMeCTUTENb B OAHOM MU HECKOJbKUX
3aMelIaeMbIX MOJIOKEHUSAX TPYIIIBL, U €CIH B JIIOOOH YKa3aHHOM CTPYKType 3aMeleHo Ooee
OJTHOTO MOJIO’KEHUS, TO 3aMECTUTENb B KaKIOM MOJOKEHUU OJMHAKOBBIM WM Pa3INYHbIN.
IIpennonaraercs, 4YTO BBIpAXKEHUE ‘3aMEINEHHBIM  BKJIOYAET 3aMEILIEHHE BCEMHU
AOMYCTHUMBIMH 3aMECTUTENSIMH OPTaHMYECKHX COCIMHEHHH, JEIOOBIMU M3 3aMECTUTENeH,
ONMCAHHBIX B JAHHOM JOKYMEHTe, KOTOpPO€ IPHUBOAUT K OOPa3OBAHUIO YCTOHYHBOIO
coenuHenus. Hacrosmee nzoOperenue npeanonaraet JroOyr0 U BCe TakKhe KOMOWHAIMU IS
IOOCTHIKEHUS YCTONYMBOTO coenuHenus. [lns neneil HacTosmero n300peTeHust reTepoaToMbl,
TaKMe KaK a30T, MOTYT HMMETh BOIOPOIHBIE 3aMECTHTENM W/MIH JIOOOH MOIXOASIIUI
3aMECTHUTENb, KaK OMUCAHO B JJAHHOM JOKYMEHTE, KOTOPBIH yIOBJIETBOPSET BAJIEHTHOCTSIM
reTepoaToMOB U MPUBOIUT K 0OPa30BAHUIO YCTOWYHBOTO )parMeHTa.

[0046] HUnnrocTpaTUBHBIE 3aMECTUTEIM aTOMa yrjiepona BKIKOYAKT, HO 0e3
orpannyenus, ranores, —CN, -NOz, —N3, —SO,H, —-SO3;H, —OH, —OR* —ON(R®),, -N(R"),,
~N(R);"X", -N(OR®)R®, -SeH, -SeR*, —SH, —SR#* —SSR*, —C(=0)R* —CO,H, -CHO, —
C(OR%*®),, —CO:R® —OC(=0)R* —OCOR® —C(=0)NR),, —OC(=O)N(R®),,
NRPC(=0)R#* —NR®CO,R® —NR®C(=0)N(R?®),, —C(=NR™)R* _C(=NR*®)OR*®? -
OC(=NRP)R* ~ —OC(=NR®)OR®  —C(=NR™®)N(R™),, —OC(=NR")N(R"®),, —
NRP®C(=NR®)NR™),, —C(=O)NR?"SO,R* -NR™®SO,R* —SO,N(R"),, -SOR*? -
SO,0R*® —0SOR® —S(=0)R* —OS(=0)R* —Si(R®);, —OSi(R®); —C(=S)N(R),, -
C(=0)SR*, —C(=S)SR*, —SC(=S)SR* -SC(=0)SR* —OC(=0)SR* —SC(=0)OR* -
SC(=0)R*, —P(=0);R*, —OP(=0)R*, —P(=0)(R*)2, —OP(=0)(R*)2, —OP(=0)(OR*),, —
P(=0):N(R™),, —OP(=0);N(R"),, —P(=0)(NR®®),, —OP(=0)(NR"),, -NR®P(=0)(OR),, —
NRY®P(=0)(NR®),, —P(R*),, —P(R*);, —OP(R*®);, —OP(R*);, —B(R*¥),, —B(OR),,
BR*(OR*®), Cisoanmkun, Ca-soanxennn, Cy-soanmkunni, Cs-skapOoruxmmn, 3-14-dneHHbIH

rereporukyni, Ce-14apui U S5-14-4JIeHHOTO reTepoapml, rAe KaXKAbIM AJKII, AJKEHWUJ,
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ANKVHWJI, KapOOUMKIIIII, TE€TEPOLIMKIIIII, apUJl U TeTepOaAPHIT HE3aBUCUMO 3amMelneHsl 0, 1, 2,
3, 4 uma 5 RY-rpynmamu;

WIN J1Ba TeMHHAJBbHBIX BOAOPOAA HA aTOMe yriiepona 3amerneHsl rpynmnoi =0, =S,
=NN(R),, =NNR®C(=0)R#* =NNR®C(=0)OR* =NNR"S(=0),R* =NR® pmu =NOR;

Kakablid mpencrasuresib R* HezaBucumo BbIOpaH u3 Ci_soanmkuia, Cr_soalIkeHUIIA,
Carsoankunmna, CsjokapOommknmna, 3-14-unenHoro rerepouukiamia, Ce4apuna  u
5-14-unenHoro rerepoapwia, Wik 7aBe R¥-rpynmbl oObenuHeHBI € 00pa3oBaHHEM
3-14-4eHHOr0 TeTEPOLMKIWIBHOIO WIH S-14-4J€HHOr0 reTepoapuIbHOIO KOJbLA, IAe
KQXKIbIM aJIKWJI, AJIKeHWJI, aJKUHWI, KapOOLMKIIMII, TETEPOLMKIWI, apuwil U TeTepoapui
He3aBucuMo 3ametensl 0, 1, 2, 3, 4 unu 5 Rdd-rpynnaMI/I;

Kaxblii mpencrasutens R nesasucumo BeiOpaH w3 Bomopoma, —OH, —OR® —
N(R*),, —CN, —-C(=O)R* —C(=O)N(R*);, —-COR¥ —-SO,R* —C(=NR*)OR*,
C(ENREIN(RS )2, —SO2N(R®),2, —SO2R*, =SO20R*¢, —=SOR*, —C(=S)N(R*)2, -C(=0)SR*, —
C(=S)SR*, —-P(=0)R* —-P(=0)R*);, —P(E=0)NR*), —-P(=0)NR*);, Ci-soankuna,
Ca-soanmkenmna, Crsoankuauia, Cs_jokapOouumkimna, 3-14 4JIEHHOTO TeTEpOLMKIIHIIA,
Coa4apuna W S-14-umeHHoro rerepoapuma, umu e RP-rpynmel  oGbenuHEHBI
oOpazoBaHueM 3-14-4JIeHHOTO T'eTePOLUKIMIBHOIO HIH 5-14-4JIEHHOTO TeTepoapHiIbHOTO
KOJIbLA, TA€ KaXIbIi KW, AJKEHWI, AJKHHWJI, KapOOLMKJIMJI, TeTePOLUKII, apuil U
reTepoapu HezaBrucuMo 3amemensl 0, 1, 2, 3, 4 nmm 5 R%-rpynmamu;

KaKAbld mpencraButesib R HesaBucumMo BbiOpaH u3 Bomopoda, Ci—soalikuia,
Cr.soankenmna, Co-soankunamna, Cs_jokapOommkimia, 3-14-4JIeHHOTO  TreTepOIMKIINIIA,
Ce-1sapuna u  S5-14-uneHHoro rerepoapwia, win aBe R rpynmbl OObeAMHEHBI C
oOpazoBaHueM 3-14-4J€HHOTO TeTePOLUKIMIBHOIO HIH S5-14-4JIEHHOTO TeTepoapHiIbHOTO
KOJIbLA, TA€ KaXIbI AJIKWI, AJKEHWI, AJKHHWJ, KapOOLMKIIMI, TeTePOLUKINIL, apul U
reTepoapui He3aBucHMO 3amemensl 0, 1, 2, 3, 4 umu 5 R%-rpynmamu;

Kaxblii mpencrasuTens R mesaBucumo BbIOpan w3 ramorena, —CN, -NO,, —Ns, —
SO;H, -SOsH, —OH, —OR*, —ON(RT),, -N(RT),, -NRT);"X", -N(OR®)RT, —SH, —-SR*°, —
SSR¥®, —C(=0)R¥®, -CO;H, —CO;R*, -OC(=0)R®*, —OCO,R* —C(=0)N(R),,
OC(=O)N(R™),, -NRIC(=0)R*, -NRTCO,R*, -NRIC(=0)N(RT),, —~C(=NRT)OR*,
OC(=NRH)R®, —~OC(=NRT)OR®, —C(=NRTH)N(RD),, —OC(=NRHN(R ),
NRIC(=NRHN(RT), ~NRTSO,R*, ~-SO,N(R),, ~SO,R*, ~SO,0R*, ~OSO,R*, ~S(=0)R*,
—Si(R%®)3, —~0Si(R%®)3, —C(=S)N(RT),, -C(=0)SR*, —C(=S)SR*, —~SC(=S)SR%, -P(=0),R**, —
PEO)(R®*)2, —OP(=0)(R*)2, —OP(=0)(OR*®)2, Ci-soankuna, Cs-soankenuna, Cy soaIKHHHIIA,

Cs_iokapboumkiuna,  3-10-umennoro  rereporukimia,  Ceioapuna,  S-10-uneHHOTO
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reTepoapuia, Tae KaKIbIH aJKWl, aTKEeHWI, aJIKUHII, KapOOIMKIIUI, TeTePOLHKIIHI, apuil U
rerepoapil HezaBucuMo 3amernensl 0, 1, 2, 3, 4 unu 5 RE-rpynmamu, win ABa reMUHATBHBIX
R%_3amecTurenst MOryT GbITH 0OBEIHHEHDI ¢ 0OpasoBanueM =0 umm =S;

Kakablid mpencrasuresib R* HezaBucumo BbeIOpaH w3 Ci-soanmkuia, Cr-soalIkeHUIIA,
Cr.soankunmna, Cs-jokapborukimmna, Ce-joapuia, 3-10-wIeHHOTO reTepoLUKIIa U
3-10-uyleHHOTO TeTepoapwia, TIhAe KaXKAbIH ANKWI, aJKeHWI, AQJKUHII, KapOOIMKIIHII,
reTePOLMKIINI, apPIJI U TeTepoapuii He3aBucuMo 3amernensl 0, 1, 2, 3, 4 wim 5 R¥%-rpynmamu;

kaxpiii mpencrasutens RT Hesasucumo BeiOpan u3 Bomopoma, Ci-soankumia,
Cr.soankenmna, Ca-soankmamna, Cs_jokapOommknmua, 3-10-4I€HHOrO reTepOIMKIINIIA,
Co0apuna 1 5-10-unenHoro rerepoapuna, uix ase RT rpynmbl  oObenuHeHsl ¢
oOpazoBaHneM 3-14-4JIeHHOTO Te€TePOLUKJIUIBHOTO WIH S5-14-4JIeHHOTO TeTepoapuibHOTO
KOJIbLIA, TA€ KaXKIbli KW, aJKEHWI, AJKUHWUJ, KapOOLMKJIMI, TeTePOLUKII, apuil U
reTepoapui HezaBucuMo 3amernensl 0, 1, 2, 3, 4 unu 5 R¥%-rpynnamu; u

KaX1blil ipeacraBuTenb R& HezaBucumo mpeacrasisier coboit ranoreH, —CN, -NO»,
-N3, -SO;H, -SOsH, -OH, -OC_spankun, -—ON(Ci_spankun),, —N(Ci_soankumn)y,
N(Ci.soanxkun);"X", -NH(Ci-soankmn),’ X", -NH(Ci—soankun) X7, -NH;'X", -
N(OCi-soamkun)(Ci-soankun), —N(OH)(Ci-soankui), —-NH(OH), —SH, -SCi-soamkun,
SS(Cr.soankun), —C(=0)(Ci-soankmi), —COH, —CO»(Ci-soankuin), —OC(=0)(Ci-soankmn), —
OCOy(Ci-soankun), —C(=O)NH,, —C(=O)N(Ci-soankun),, —OC(=O)NH(C-soanku),
NHC(=0)(Ci-soankun), —N(Ci-soankun)C(=0)(Ci-soankun), —NHCO2(Ci-soanmku),

NHC(=O)N(C1-soanmkumn)a, —NHC(=O)NH(C1-soankun), —~NHC(=0O)NHa, -
C(=NH)O(C1-soankmn),~OC(=NH)(Ci-soankmu), —OC(=NH)OC1-soankm, -
C(=NH)N(C1-soanxmin)z, —C(=NH)NH(C\-soanxum), —C(=NH)NHa, -
OC(=NH)N(C1-soamkuin)a, —OC(NH)NH(C1-soankmn), —OC(NH)NHa, -

NHC(NH)N(C1-soankun),, -NHC(=NH)NH2, -NHSO2(Ci-soanxuin), —SO2N(C1-soankuin)z,
SO>NH(C-soamkun), —SO2NH2,—SO>Ci-soankmin, —SO,0Ci1-soankun, —OSO,Cisanmkmn, —
SOC —sanmkui, —Si(Cr-soanmkmn)s, —OSi(Ci-samkun)s —C(=S)N(C1-soanxun)y,
C(ES)NH(Crasoanmkmn),  C(=S)NH,  —C(=0)S(Cisankmn), —C(=S)SCisanxmi,  —
SC(=S)SCrsanxun, —P(=0)2(Ci-soankun), —P(=0)(Ci-soankun),, —OP(=0)(Ci-soankumn),, —

OP(=0)(OC-soanmkun)2, Cisoankmn, Co_soankermn, Cr_soankuami, Cs_10kapOOIUKINI,
Ce-10apun, 3-10-uneHHbIN reTepoluKan, S5-10-4IeHHbIN reTepoapul, Uil ABa FeMUHAJIbHBIX
Ré&-3amecTuTens MoryT ObITh 00BEMHEHBI ¢ 00pazoBanueM =0 i =S,

rae X mpeacTaBisieT coOOH MPOTHBOMOH.
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[0047] Kak ucnonp3yercs B JaHHOM JOKYMEHTE, BbIpak€HUE “Tajo’ WU “TajoreH’
otHocuTcs Kk Gropy (prop, —F), xnopy (xaop, —Cl), 6pomy (6pom, —Br) wnn tiony (¥iox, —I).
[0048] Kak ucronb3yercsi B JaHHOM JOKYMEHTE, “TIPOTHBOMOH~ TPEACTABJISIET COOOM
OTPHULIATENIbHO  3apsDKEHHYKO TPYIIY, CBS3aHHYIO C  TIOJOXHTENbHO — 3apsKEHHBIM
YEeTBEPTUYHBIM aMHHOM IS TTOJAEPIKaHUs 3JIEKTPOHHON HelTpanpHoCcTH. MIumrocTpaTuBHbIE
MPOTUBOHMOHBI BKJIIOUAIOT rajionHble noHbl (Hanpumep, F~, CI7, Br-, ), NOs~, Cl1047, OH,
H2POy, HSO4, cynb(OHATHBIE HOHBI (nanpumep, METaHCYJIb(OHAT,
TpudTopMeTacynbpoHat, n—roiyoscynbdonar, 6enzoncynabdponar, 10-kamdopacynbdponar,
HadramuH-2-cynbdoHaT,  HadTanuH-1-cynbdoHOBas  kucnora-S-cynbdonar,  3TaH-1-
cynb(poHOBass KUCIOTa-2-Cyab(pOHAT U T.II.) U KapOOKCUNIAT-WOHBI (Hanpumep, auerar,
9TaHOAT, MPOMaHoaT, OeH30aT, IIHULEPaT, JJAKTaT, TaTpaT, TIUKONIAT U T.IL.).

[0049] ATOMBI a30Ta MOTryT OBITb 3aMEIIEHHBIMH WA HE3aMELIeHHbIMH, KakK
JIOTTyCKAeT BAJIEHTHOCTD, U BKJIIOYAIOT NEPBUYHbIE, BTOPUYHbIE, TPETUYHbIE U YETBEPTHUUHBIE
aTroMbl a3ora. HWIUIOCTpaTMBHBIE 3aMECTHUTENIM aTOMOB a30Ta BKJIIOYAKOT, HO 0e3
orpanuuenusi, ogopona, —OH, —OR?* —N(R*),, -CN, —C(=0)R*, —C(=0)N(R*);, —COR*,
—SOR® —C(=NR")R® _C(=NR*)OR®? —C(=NR®)N(R*);, —SO;N(R*);, —SO,R®, —
SO20R®, —SOR¥ —C(=S)N(R*);, -C(=0)SR*, —C(=S)SR*®, —P(=0)2,R**, —P(=0)(R*),, —
P(=0)2NR*)2, —P(=0)(NR),, Ci_soanxmn, Ca-soankenun, Cz-soankuani, C3-10kapOOmUKIIIIL,
3-14-unennsiii rereporukimi, Ce-14apuit U S-14-ueHHbIH reTepoapu, wiu ase R-rpymnmer,
NPUCOCIUHEHHbIE K atoMy N, oObeguHstoTcs ¢ oOpasoBaHHeM 3-14-4jieHHOTrO
FeTePOLMKINIBHOIO WIH S5-14-4JI€eHHOTO TreTepOoapUIbHOTO KOJIbLIA, TA€ KaXKAbIM ANKWJI,
ANKEHW1, aJKUHWI, KapOOLMKIMI, TETEePOLMKIWI, apuil M TeTepoapuil HEe3aBUCHUMO
zamemensl 0, 1,2, 3, 4 wim 5 R%-rpynmamu, u roe R®, R, R “R% onpenenens! soime.
[00S0] ATOMBI a30Ta MOryT OBITh 3aMEINEHHbIMH WM HE3aMEUIEHHBIMU, KakK
JOTYyCKAET BAJICEHTHOCTD, U BKJIIOYAIOT NEPBUYHBIC, BTOPUYHBIE, TPETUYHBIE H YETBEPTHUHBIC
aToMbl a3oTa. MumrocTpaTHBHBIE 3aMECTHTENIM AaTOMOB a30Ta BKJIKOYAKOT, HO 0e3
orpanunvenusi, sogopoxa, —OH, —OR* —N(R*®);, -CN, —C(=0)R*, —C(=0)N(R*®)2, —COR*,
—SOR® —C(=NR"®)R# _C(=NR®)OR# —C(=NR*“)N(R*);, —SO:N(R*),, —SO:,R*, —
SO20R®, —SOR*, —C(=S)N(R*);, -C(=0)SR*, —C(=S)SR*¢, —P(=0)2R*, —P(=0)(R*),, —
P(=0):N(R*),, -P(=0)(NR*),, Ci-oankun, Ci_jonepranorenankun, Co_10alKeHUI,
Cz-10amkunmn, Cs-jokapbouumkinmn, 3-14-unernsiii rerepounkiii, Ce-14apui U S-14-uneHHbINA
rerepoapwyl WM 1Be R“-rpynmbl, MpHCOEOUHEHHbIE K aTOMy a30Ta, OOBEIUHSIOTCS C
oOpazoBanueM 3-14-4J€HHOTO T'eTePOLUKIMIBHOIO HWIH S5-14-4JIeHHOTO TeTepoapHiIbHOTO

KoJibIa, TAC Ka}KI[be/'I AJIKWJI, aJIKCHWJI, aJIKWHUII, Kap6OI_II/IKJ'II/I.]'I, FCTCPOLUKIIUIL, apuil U
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reTepoapui HezaBucuMo 3amemensl 0, 1, 2, 3, 4 wm 5 R%-rpynmamu, u roe R*, R Re2RdY
OTIpe/eJIEHbI BhIIIIE.

[0051] B onpeneneHHbIX BapuaHTax OCYLUECTBIICHUS 3aMECTUTENb, IPUCYTCTBYIOIIHM
Ha aTroMe a30Ta, NPEACTaBisieT COoOOHM 3AIMUTHYI TPYNIy a30Ta (Takke Ha3bIBAEMYIO
AMUHO3AIIUTHOW TPYMMON). 3alIUTHBIE TPYIIBI a30Ta BKIIIOYAIOT, HO 0€3 OrpaHUYeHHs], —
OH, -OR* —N(R*);, —C(=0)R*, —C(=O)N(R*®)2, —COR*, —SOR* ] —C(=NR*)R* -
C(=NR)OR*,  —C(=NR*)N(R*®);, —SO:N(R*);, —SO2R*, -SO,OR*, —-SOR™,
C(ES)N(R),, —C(=0)SR, —C(=S)SR, Cir0ankun (nanpumep, apajkuil, TeTepOAPATKUI),
Crroanxenmn, Cy-joankunmi, Cs_jokapOouukiii, 3-14-unennsiii rerepounkii, Ce_14apui u
5-14-uneHHBlEe TETEPOAPUIIbHBIE TPYNIbL, TIA€ KAKAbIA AJNKWI, AJIKEHWI, aJKUHUJ,
KapOOLIMKIINII, TeTEPOLIUKIINII, apaJIKWJL, apiil U TeTepoapul He3aBUCHMO 3ameliens! 0, 1, 2,
3, 4 um 5 R%-rpynmamu, u rme R¥ R®™ R ™ RY onpenenensl B JaHHOM JOKyMEHTE.
3amTHBIE TPYMNIbl a30Ta XOPOIIO HM3BECTHbI B JTAHHON OONACTH TEXHUKH U BKIJIKOYAET
TaKOBble, MONPOOHO onucanuele B Protecting Groups in Organic Synthesis, T. W. Greene and
P. G. M. Wuts, 3" edition, John Wiley & Sons, 1999, BKIFOUEHHOM B JAHHBIH JOKYMEHT
MOCPENICTBOM CCBUIKH.

[0052] Hanpumep, 3aiutHbIe TPYIIIBI a30Ta, HATPUMEP, AMUIHbIE TPYIIbI (HANpUMep,
—C(=0O)R*) BxmouaroT, HO 0Oe3 orpaHuueHusi, (HOpMaMHUI, alETaAMUI, XJIOpaLEeTAMUJI,
TpUXJIOpaleTaMuz, TpUdTOpALIETAMHU], (deHnIaneTaMusm, 3-heHunmponaHamuI,
NUKOJUHAMUZ,  3-MUpHAWIKapOOKcamMun,  Mpou3BOmHOe  N-OeHzomneHuIanaHua,

Oenzamuna, n-peHunOeH3aMuI,  O-HUTPOPEHUIALETAMHUI,  O-HUTPO(PEHOKCHALIETAMUI,

areToaneTaMm, (N ’-auTHOOEH3MITOKCHALTMIIAMIHO )aLleTAMU, 3-(n-
TUAPOKCU(ESHUIT ) TPOTIAHAMU, 3-(o-HuUTpOGEeHIIT)IPONaHaAMHU], 2-meTuin-2-(o-
HUTPO(EHOKCH)TPOTaHAMU, 2-meTmin-2-(0-(heHnnazopeHOKCH )TPOTTaHAMHI], 4-
XJIOpOyTaHAMUN, 3-MeTui-3-HUTpOoOyTaHAMHU], O-HUTPOLIMHHAMMUJ, MIPOU3BOIHOE

N-aueTuiMeTHOHUHA, O—HUTPOOeH3aMu I 1 0—( OEH30MIOKCUMETHUT)OEH3aMHI.

[0053] 3amuTHBIE  TPYNIbI  a30Ta, TakkWe  Kak  KapOaMaTHbE  TPYIIIBI
(nanpumep, -C(=0)OR™) BximouaroT, HO 0€3 OorpaHMYeHHs1, MeTUIKapOamar, >THuikapbamar,
9-propermnmernnkapbamar  (Fmoc), 9-(2-cynbdpo)dropenunmernnkapdamar, 9-(2,7-
nubpom )pTopeHUIMeTIIIKapOamar, 2,7-nu-mpem-6ytun-[9-(10,10-nuokco-10,10,10,10-
TeTparugpoTHokcanTii) |[Metunkapbamar  (DBD-Tmoc),  4-merokcudenamikapdbamar
(Phenoc), 2,2,2-tpuxnopstunkapbamar (Troc), 2-tpumermncummunTtiinkapbamar (Teoc),
2-permmyTriiKapbamar (hZ), 1-(1-amamanTI)- | -MeTHI THIIKapOamar (Adpoc),

1,1-numeTnI-2—ranoreHsTUiIKapOamar, 1,1-numerun-2,2-nudbpomsTuikapdbamar
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(DB-mpem-BOC), 1,1-numernn-2,2,2-tpuxnopatuikapbamar (TCBOC), 1-merun-1-(4-
oudennmmn)stunkapdbamar (Bpoc), 1-(3,5-nu—mpem-Oyrundennn)- 1 -merrmmsTunkapbamar
(+-Bumeoc), 2-(2’- u 4’ -mupunun)3TIIIKapoamar (Pyoc), 2-(N,N-
OULIKJIOKapOOKCaMHIO )3 TUIIKapOaMar, mpem—OyTunkapoamar (BOO),
l-agamantmnkapbamar  (Adoc), BuHmikapbamar (Voc), ammkapbamar  (Alloc),
1-n3onporunammmikapbamar (Ipaoc), unaHamunkapOamar (Coc), 4-HuTpOLMHAMUIIKapOamar
(Noc), 8-xuHommnkapOamar, N-TUIPOKCUNHIIEPUANMHUIKApOAMaT, aJKUIIHTHOKapOaMar,
oensunkapbamar (Cbz), n-meroxcubensunkapdbamar (Moz), n-HUTpOOEH3MIKapOamar,
n-6pomOen3ukapbamar, n-xnopbensmikapbamar, 2,4-nuxnopOeH3unkapbamar,
4-metuncynbpuHnIOeH3uIKapoamar (Msz), 9-anTpHnMeTHIKapOamar,
nudeHnnMeTnaKapdbaMaT, 2-MEeTHITHOITWIKapOamar, 2-MeTWICYIbPOHMIITHIKapOamar,
2-(n-ronyoncyabhOoHUIT )3 TUIIKapOamar, [2-(1,3-guTnanun) |MeTunkapbamat (Dmoc),
4-metnnruopeHmnkapdamaT (Mtpc), 2,4-mumerunruodenmnkapbamaT (Bmpc),
2-pochonunostunkapdbamar (Peoc), 2-tpudenunpochonnonszonporunkapdbamar (Ppoc),
1,1-mumerni-2-uuaHosTHIKapOamar, M-XJIOp-N-aliIoOKCHOeH3nIKapbamar, n-
(murugpokcubopuin)oeHsmnkapOamar, 5-0eH3u30KCa30IMIMETHIIKapOamar, 2-
(Tpudropmernn)-6-xpomonmnmerunkapbamar  (Tcroc), m-Hutpodenmnkapdbamar, 3,5-
IUMeTOKCHOeH3MIKapbamar, o-HUTpOOeH3mIKapbamar, 3,4-1uMeTOoKCHU-6-
HUTpoOeH3mnkapbamar,  ¢eHm(o-HuTpodeHI)MeTuIKapdamar,  mpem-amiikapoamar,
S-Oensunruokapbamar, n-umaHoOeH3mIkapbamar, nuKI00yTHIIKapOamar,
LHKJIOTeKCHUIKapOamar, LMKJIOTIEHTUIIKapOamar, LMKJIOMPONUIMETHIIKapOamar,
n-neuuaokcudeH3snkapoamar, 2,2-NTUMeTOKCHUALIMIBUHIIIKapOamar, o-(N,N-
auMeTHiIKapbokcaMuio)oeH3mikapbamar, 1,1-mumernn-3-(N, N-
AUMETHIIKapOOKCaMHUI0 )ITponmIkapbamar, 1, 1-qumeTnnnponuHmIkapOamar,
IU(2-MUpUIIIT ) MEeTHIIKapOamar, 2-pypanmnmMeTrikapbamar, 2-iiomyTIKapOamar,
u3obopHIIKapbamar, uzobyTuikapOamar, WU30HUKOTHHUJIKapOamar, n-(n -
MeTokcupermnazo)oeHsmikapdbamar, 1-mMeTunUKI00yTHIIKApOaMar, 1-
METHJILMKJIOTeKCHIKapbamat,  1-merwn-1-mukinonponmnmernikapbamar, 1-mernin-1-(3,5-
nuMmerokcudennn)sTrkapoamar, 1-metmn-1-(n-pennnasopenmn)stunkapdamar, 1-merni-1-
denmmdTHIKApOaMaT, I-meTni-1-(4-nupunun)sTunkapoamar, (denunkapbamar, n-
(penmnazo)densmikapbamar, 2 .4,6—tpu—mpem—OyTundenmnnkapdbamar, 4-
(TpuMeTnamMMonnii)0en3nIkapbamar u 2,4,6-tpumernnOeH3nIKapoamar.

[0054] 3amuTHBIE  TPYONBl  a30Ta, HANpPUMEP, CyJb(OHAMUAHBIE  TPYIIIBI

(nanpumep, -S(=0)R*) BxmouaroT, HO 0e3 orpaHuueHws, n-ToiyoicynbhoHamun (Ts),
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OenzoncynbpoHamun, — 2,3,6,-rpumernin-4-merokcudensoncynbponamuny  (Mtr),  2,4,6-
TpumeTokcuOensoncynbponamuny  (Mtb), 2 6-mumeTii-4-MeTOKCUOESH30JICYIb(OHAMHU]T
(Pme), 2,3,5,6-TerpameTiin-4-MeTOKCHOEH30JICY Ib(h OHAMHU (Mte), 4-
metokcudenzoncyiabponamun (Mbs), 2,4 6-rpumermnden3oncyibpoHamun (Mts), 2,6-
OUMETOKCH-4-MeTUI0EeH301CY Tb(hOHAMUT (1Mds), 2,2,5,7,8-neHTaMeTUIXpOMaH-0-
cynspoHamun (Pmc), metancyasponamun (Ms), B-rpumeruncummiaTancyinbonamun (SES),
9-anTpaneHcyIbpOHaAMUNA, 4-(4’,8’ -nuMeTokCMHAD TUIMETHI ) OEH30JICYTIb(P OHAMU T
(DNMBS), 6en3uncynbsdponamun, TpudropmeTuicyibhornamMun u GpeHauuncybpoOHaMUI.

[0055] Jlpyrue 3amuTHBIE TPYNIBI  a30Ta BKIKOYAKOT, HO 0€3 OrpaHu4eHus,
MIPOU3BOAHOE ¢denornazuami-(10)-ammna, IPOU3BOAHOE N’-n-
TOJIYOJICY I OHUJIAMUHOALIUIIA, TIPOU3BOAHOE N -(peHMIaMHUHOTHOALMIIA, TPOU3BOJHOE N-
OenzomneHunasanmia, MPOU3BOAHOE N-alleTUIMETHOHUHA, 4,5-nudeHun-3-0Kca30auH-2-
oH, N-¢pramumun, N-putnacykumnumun (Dts), N-23-nudpenunmanenmun, N-2,5-
numetminuppos, anaykt N-1,1,4 4-rerpamernnnucunmnazanukionenrana (STABASE), 5-
3aMmeuieHHbli 1,3-mumern-1,3,5-Tprasaumkiorekcan-2-oH, S—3aMerneHHbii 1,3-nubeH3mn-
1,3,5-Tpuazaumknorekcal-2-oH, 1-3aMerneHHbldl 3,5-TUHUTPO-4-MUPUIOH, N-METUIIaMUH,
N-annmunamuH, N-[2-(TpUMETHIICHITIIT)3TOKCH |METUIIAMUH (SEM), N-3-
ALIETOKCUIIPOIUIIAMUH, N-(1-uzonponui-4-HUTPO-2-0KCO-3-MUPPOJIUH-3-UJT)AMHUH,
YeTBEPTUYHBIE COJMM aMMOHus, N-OeHswnamuH, N-nu(4-merokcudenun)mernnamus, N-5-
nubeH30cyOepuiaMuH, N-TpudeHunmerniaMuH (Tr), N-[(4-
metokcudpenmn)nupenmnmeri|amud  (MMTr), N-9-dpenundropenmnamun (PhF), N-2,7-

nuxJjop-9-¢propenunmeruiaenamut, N-peppouernnmeruiaamuno (Fem), N-2-nukoauniaMuHO-

N’-okcup, N-1,1-muMeTUITHOMETHIIEHAMUH, N-OeH3umuaeHaMuH, N-n-
METOKCUOCH3HITHIEHAMUH, N-nudeHnTmMe THICHAMIH, N-[(2-
MUPUIIT)ME3UTII |METUIICHAMUH, N-(N’,N’-mumMeTuIaMUHOMETUJICH JAMUH, N,N’-
U3OMPONWIHIAECHANAMUH,  N-n-HUTpOOeH3WIUAeHAMUH,  N-cajauiuaeHamuH,  N-5-
XJIOpCATULIMINEHAMUH, N-(5-xnop-2-rugpoxcudeHn )P eHnIMeTHICHAMUH, N-

UKJIOTeKCuuaeHaMuH, N-(5,5-numeTnin-3-0kco-1-IUKJIOTeKCeHUIT)aMHH, TPOU3BOAHOE N-
Oopana, mpousBogHOe N-nudeHUNOOpPUHOBON KHUCIOTHL, N-[(heHu(meHTaamIXxpoM- KU
Bosb(pam)arii|amuH, N-xenmar menw, N-xenar nWHKA, N-HUTpOaMuH, N-HHTPO30aMUH,
amuH-N-okcnn, — nudenmnpochunamun  (Dpp),  mumermntuodpochunamun  (Mpt),
nupenmwrrnopochunamun  (Ppt), mmanmkundochopamumarer, audbensundpocdopamunar,
nudpenmidochopamunat, OeHsoncynbheHamun, o—Hutpodenzoncyabpenamun (Nps), 2,4-

TUHATPOOEH30JICYIb(h eHAMHUT, NEeHTaxJIOPOEH30JICYIb( eHAMUI, 2-HUTpPO-4-
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MeTOKCHOEH30JICy b eHaMUT, Tpu eHUIMETHIICY Tb(pEeHAMU u 3-
HUTponupuauHcybpenamun (Npys).

[0056] B onpeneneHHbIX BapuaHTax OCYLUECTBIICHUS 3aMECTUTENb, IPUCYTCTBYIOIIHM
IpU aToOMe KHUCIIOPOAa, MpPENCTaBIsieT COOOW 3aIMUTHYK TPYIIy KHCIoponma (Takxke
Ha3bIBAEMbIN 3aIMUTHON TPYIIION T'MAPOKCHIIA). 3aIlUTHBIE TPYIIIBI KUCIOPOAA BKIIIOYAOT,
HO Ge3 orpanmuenusi, —R* —N(R™),, -C(=0)SR* —C(=0)R* —CO,R® —C(=0)N(R),, —
C(=NR®)R* —C(=NR")OR* —C(=NR™®)N(R®),, —-S(=0)R* —SO,R* —Si(R*); —P(R*),, —
P(R*);, —P(=0),R® —P(=0)(R*®),, -P(=0)(OR*);, -P(=0),N(R*®), u —P(=0)(NR®®),, rne
R# R y R ompeneneHsbl B JAHHOM JOKYMEHTE. 3aIlIUTHBIE IPYMIIbI KHCIOPOAA XOPOLIO
U3BECTHBI B JAHHOM OOJACTH TEXHUKHU U BKJIOYAIOT TAKOBBIE, MOAPOOHO OMMCAHHBIE B
Protecting Groups in Organic Synthesis, T. W. Greene and P. G. M. Wuts, 3™ edition, John
Wiley & Sons, 1999, BkIt04eHHOM B aHHBIN JOKYMEHT ITOCPEICTBOM CCBLIKHU. .

[0057] UnmocTpaTuBHBIE  3alllMTHBIE TPYINBl  KUCJIOPOAA BKIJIIOYAKOT, HO 0Oe3
OTrpaHUYeHUs, METUJI, METOKCUIIMETUIT (MOM), METUITHOMETHII (MTM),
mpem-0ytuntiuomeri, (peruamumericui)MeTrokcumerust (SMOM), OeH3MIoKCHMeTHIT
(BOM), n-merokcubensmnokcumerun (PMBM), (4-merokcudeHokcu)merun (p—AOM),
I'BasIKOJIMETHIT (GUM), mpem-0yTOKCUMETHII, 4-TIeHTE€HUJIOKCUMETHJT (POM),
cHIIOKCUMeTH1,  2-metokcudtokcumerwn  (MEM), 2,2 2-tpuxnopaTokcumerwyi, Ouc(2-
XJOpITOKCU)MeTHNI,  2-(TpuMmeruncunmn)atokcumerwn  (SEMOR),  Terparuaponupanui

(THP), 3-OpomTerparuaponupaHuyl, TETPArHIAPOTHOMUPAHWI, |-METOKCHUIIUKIOTeKCHI,

4-MeTOKCUTETPAruApONUPaAHUIT (MTHP), 4-METOKCUTETParuipOTHONUPAHNUII, 4-
METOKCUTETParupOTHONHPAHII S,S-nuokeun, 1-[(2-xnop-4-metni)pennn]-4-
METOKCUMUIEPUANH-4-UIT (CTMP), 1,4-nuokcan-2-un, TeTparuapopypaHu,
TEeTParuaApOTHODYPAHWI, 2,3,3a,4,5,6,7,7a-okraruapo-7,8,8-rpumerunn-4,7-

metaHoOeH3o0dypan-2-mi, 1-arokcustni, 1-(2-xmopsTokcu)aTi, 1-metmn-1-metokcuatui, 1-
MeTwI- 1 -0eH3unokcuat1,  1-merun-1-6ensmnokcu-2-¢gropatwn, 2,2, 2-TpUXJIOpITHi,  2-
TPUMETHIICHITHIIATIN,  2-((peHUICETIeHIT)3TUJI, mpem-0yTHI, aJiwi, —#-XjaopdeHwn, n-
metokcudenmn, 2,4-nuautpodenun, 6ensmn (Bn), n-merokcubeH3wn, 3,4-TUMETOKCHOSH3HIT,
O-HUTPOOEH3UJI, N-HUTPOOEH3UJI, N-TaJIOreHOOSH3 W, 2,6-TUXIOpOeH3UI, N-IIHaHOOESH3 W, H-
benunOeH3un, 2-MUKONMUN, 4-TIUKOJNUJ, 3-METHJI-2-MTUKONHI-N-OKCUI0, Iu()eHUIMETHI,
n,n’—auHATpOoOEH3ruapm, S-nudeH3zocydepm, TpudeHUIMeT, o-HaQTUIN(EHIITIMETHI,
n-MeToKcu( eHNITU( EHUITMETHIL, nu(n-MeTokcn( eHIIT )P EHIITMETHII, Tpu(n-
metokcudernmn)mer, 4-(4'-6pomdpenarpiokcudenmn)nudpennamern, 4,4'4"-tpuc(4,5-

nuxnoppramumunopenun)mern, 4,4’ 4"-rpuc(neBynuHonnokcupenmn)mernn,  4,4',4"-
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tpuc(Oensomnokcudermwn)mett, 3-(umuaaszon-1-mn)ouc(4’,4"-numerokcudermn)mermn, 1,1-
ouc(4-merokcudennn)- 1 '-mupeannmernn, 9-anrpui, 9-(9-pennn)kcanternn, 9-(9-penmn-10-
OKCO)aHTPHJI, 1,3-0enzonucynbdypan-2-w, OeH3U30THA30UI-S,S-THOKCU IO,
tpumetwicwn  (TMS),  tpwstmncmmun  (TES),  tpumsonponmncwmun — (TIPS),
JUMETHIIN30IPONUIICUIINI (IPDMS), AU TUIIN30NPONUICUITII (DEIPS),
auMeTIITekcwici, mpem-oyrunaumeruincwimi (TBDMS), mpem-0Oytunnudennncummn
(TBDPS), TpuGeH3WICUIN, TPU-A-KCHIWICHINI, TPUPEHIICHINI, AUPEHIIMETHICHIIII
(DPMS), mpem-6ytunmerokcudenmncunun (TBMPS), ¢opmuar, 6enzonnpopmuar, auerar,
XJopaneTar,  OUXJopaueTraT,  Tpuxjopalerar,  TpudTopauerar, METOKCHALIEeTaT,
TpudeHmIMeToKcHaleTar, GpeHokcuauerar, n-xjuopdenokcuanerar, 3-GeHUIIpPOnuoHaT, 4-
OKCOTeHTaHoaT (JeByiuHaT), 4,4-(3TWICHOUTHO)NEHTaHOAT (JIEBYJIMHOWIIUTHOALIETAID),
MUBAJIOAT, aJaMaHTOAT, KPOTOHAT, 4-METOKCHUKPOTOHAT, OeHzoat, n-(penundensoar, 2,4,6-
TPUMETHUIOEH30aT (ME3UTOAaT), alKuIMeTHIKapOoHaT, 9-pToperuamerminkapoboHar (Fmoc),
ANKWIITUIKAPOOHAT, aNKuI-2,2,2-TpUXaop3TUIKapOOHaT (Troc), 2-
(Tpumeruncumun)ytunkapoonar (TMSEC), 2-(¢pennncynpdonmn)stunkapobonar (Psec), 2-
(Tpudenmndocdonno)sTHIKApOOHAT (Peoc), anKknIM300yTHIIKapOoHar,
ANKWJIBUHIIIKapOOHAT, ANKUJIAJUTHIIKApOOHAT, AJKUII-N-HATPO EHUITKApOOHAT,
ankunOeH3uaKapOoHar, aJNKWJI-1-METOKCUOEH3MTKapOOHaT, aJKuiI-3,4-
OUMETOKCHOEH3UIKapOOHaT, ANKWJI-0-HUTPOOEH3WIKapOOHAT, AJTIKUJI-H-
HUTPOOEH3UIIKapOOHAT, AJKUIT-S-0OEH3UITHOKAPOOHAT, 4-3T0oKCH- | -Had THIIKApOOHAT,
MeTHJIAUTHOKapOoHaT, 2-fiomobensoar, 4-a3upoOytupar, 4-HUTPO-4-METUJINEHTAaHOAT, O-

(mubpommeTmn)oenzoar,  2-popMUIOeH30JCYabGOHAT,  2-(METUITUOMETOKCU)ITHI,  4-

(METUITHOMETOKCH )0y THPAT, 2-(METUITHOMETOKCUMETHIT)OEH30aT, 2,6-nuxnop-4-
metmwidpeHokcuamerar,  2,6-nuxnop-4-(1,1,3,3-terpamermnOyrun)peHokcuanerar,  2,4-
ouc(1,1-gumermnmponi)peHokcHanerar, XJIOpauQeHUIIaeTar, n300yTHpar,

MOHOCYKIUHOAT, (/)-2-MeTnin-2-0yTeHoar, o-(MeTOKCHaLUWiI)OeH30aT, o-HapTOoaT, HUTPAT,
ankwi-N,N,N’,N -rerpameruindochoponuamuaar, ankuin-H—dennnkapdamar, oopar,
numeTtidochuHOTHOM, anKwi-2,4-quHUTpOodeHIICYIb(eHaT, cynbhaT, MeTaHCyJIb(OHAT
(me3unar), 6ensuncynbgpoHat u To3mnart (Ts).

[0058] B onpeneneHHbIX BapuaHTax OCYLIECTBIIECHUS 3aMECTUTENb, TPUCYTCTBYIOIIHM
Ha aTOMe Cepbl, MPEACTABISET COOOW 3AIIUTHYK TPYINy cepbl (TaKKe HA3BIBAEMYIO
3aIUTHON rpynmnoi THoMa). 3alUTHBIE TPYIIIEI CEPbI BKIFOYAIOT, HO Oe3 orpaHnueHus], —R*,
NR™®),, —C(=0)SR® —C(=O)R® —-COR® —C(=0)N[R®), —C(=NR"R#
C(=NRP®)OR® —C(=NR"®)N(R®),, —S(=O)R*®, —SO,R® —Si(R®);, —P(R*®);, —P(R%)s,
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P(=0),R*, —P(=0)(R*),, -P(=0)(OR*),, ~P(=0):N(R"), u —P(=0)(NR"),, rne R* R™® u
R*¢ onpenenensl B JaHHOM JOKYMEHTE. 3aIlUTHBIE TPYIMIbI CEPbl XOPOLIO HM3BECTHBHI B
TAHHOM OOJIACTH TEXHUKHU U BKIFOYAIOT TAKOBBIE, MOAPOOHO onucaHHble B Profecting Groups
in Organic Synthesis, T. W. Greene and P. G. M. Wuts, 3" edition, John Wiley & Sons,
1999, BKIHOYEHHOM B AAHHBIM JOKYMEHT OCPEACTBOM CCBUIKH.

[0059] Kak ucnonp3yercs B JaHHOM JOKYMEHTe, “yxopsiias rpynmna’ MpencTaBlseT
co0OH BBIpa)KEHHE, MIOHSITHOE B JAHHOW OOJIACTH TEXHUKH, OTHOCSINEECS K MOJIEKYJISIPHOMY
(dbparMeHTy, KOTOPBII YXOAUT C MAapOi 3JIEKTPOHOB MPU T'€TEPOJIUTHUYECKOM PaCIIETNICHUH
CBsI3U, TJIe MOJIEKYJIIPHBIN (PPAarMEHT SIBJISIETCS aHMOHOM WJIM HEUTpasibHON MoJekysoi. Cm,,
Hanpumep, Smith, March Advanced Organic Chemistry 6th ed. (501-502). MnrocTpaTuBHbIE
yXOJSLINEe IPYMIIbI BKIKOYAIOT, HO 0€3 OrpaHuYeHus, TajoreHsl (nanpumep, Xiop, Opom, Hoxn)
U CyJb(pOHMI3aMelIeHHbIE THAPOKCUIIbHbIE TPYIIIbI (Hanpumep, TO3WI, Me3UJI, Oe31IT).
[0060] OTH W Apyrue WUIOCTPATHUBHBIE 3aMECTUTENIH OIMHUCaHbl Oojiee MmoapoOHO B
noapoOHOM omucaHuy, npuMepax, gurypax u ¢popmyne nzobperenus. [Ipenycmarpusaercs,
YTO HACTOsIIIee M300peTeHHe He OrPpaHUYMBAETCS, KAKUM-TO HU ObLIO 00pa3oMm, BbIlIe

MMPUBEACHHBIM UWIIKOCTPATUBHBIM CITHCKOM 3aMeCTHUTEJIEH.

Jlpyeue onpeoenenus

[0061] Kak ucnonb3yercss B JTaHHOM JOKYMEHCTe, MpuMeHeHue (pasbl “1O MeHbLIeH
Mepe OIWH TMPEACTaBUTENb OTHOCUTCS K OJHOMY MPEICTABUTEIFO, HO TaK)KE OXBAThIBAET
nBa wiau Oojiee TpencTaBuTeNel, Hanmpumep, Hanpumep, 1, 2, 3, 4, 5, 6, 7, 8, 9 unu
10 nmpeacrasuteneit u no 100 npencraButenei.

[0062] “AmuHokuciora” otHocutcss kK D/L ambgha-aMHUHOKHUCIIOTaM MPHUPOIHOTO H
CUHTETHYECKOTO MPOUCXOKACHHUS, a TAK)Ke K OeTa- U raMMa-aMHHOKHCIIOTAM MPUPOIHOTO U
cuHTeTH4YecKoro mpoucxoknaenus. “Ilentun” OTHOCHTCST K JIBYM aMHHOKHCIIOTaM,
COEMHEHHBbIM TmenTuaHON cBsi3bto. “TlonumenTun” OTHOCHTCS K TpEM wiu  Oojiee
AMHUHOKHCJIOTaM, COEAMHEHHBIM TMENTUIHBIMH CBs3aMH. “BokoBas menmb aMHUHOKHCIOTHI
OTHOCHUTCSI K rpymnme(aMm), 3aBUCUMOH OT aib(a-yriiepomHoro aroma (B ciydae anbda-
AMUHOKUCJIOTHI), anb(ha- u Oera-yrieponHoro atoma (B ciiydae OeTa-aMHUHOKHCIIOTHI) WU
anba-, Oera- ® ramMma-yriepogHoro aroma (B clydae raMMa-aMHHOKHCIIOTBHI).
HUnnroctpaTuBHble OOKOBbIE LEMU aMUHOKHCIIOTHI H300pakeHbI B JIAHHOM JOKYMEHTE, CM.,
nanpumep, Tadbnuny 1 B mpumepax.

[0063] Kak wucmonp3yercss B JaHHOM JOKYMEHTE, “TIONUMEpP  OTHOCUTCS K

COEAMHEHUIO, COAepIKaleMy 10 MeHblIel mepe 3 (nanpumep, no menbiiel mepe 10, 20, 30,
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40, 50, 60, 70, 80, 90, 100 # m.0.) MOBTOPSIIOIIUXCSI CTPYKTYPHBIX E€IMHHII, CBSI3AHHBIX
KOBAJIEHTHOH CBSI3BIO.

[0064] “KOHBIOTUPOBAHHBIN H “NPUCOEAMHEHHBI OTHOCUTCS K MPUCOEIUHEHUIO
IPYNIbl  KOBAJEHTHOM CBA3BIO, U OHU HCHOJB3YIOTCS B JAHHOM  JOKYMEHTE
B3alMO3aMEHSIEMO.

[0065] Kak wucronmp3yercs B [aHHOM JOKYMEHTE, “JUMOQPHIbHBIN  OTHOCHTCA K
CrOCOOHOCTH TPYNIIBI  PAaCTBOPATBCS B JKUpPAxX, Macjiax, JUNUAAX U JHAINOPUIHHBIX
HETIOJISIPHBIX PAaCTBOPHUTENSIX, TAKUX Kak rekcaH wiu tonyous. Kak mpaswmio, nunopunbHas
rpynmna OTHOCUTCA K HE3aMELIEHHOM H-aJIKWIbHOW MM HE3aMELIEHHON H-aJIKeHUJIbHOU
rpynmne, uMmeroiei ot 6 1o 50 aromoB yriepoaa, Hanpumep, ot 6 no 40, or 6 go 30, ot 6 10
20, or 8 mo 20, or 8 mo 19, or 8 mo 18, or 8 no 17, or 8 mo 16 unu ot 8 no 15 aromoB
yIiepoaa.

[0066] ITonpasymeBaercsi, 4TO HUCIOJIb30BAHUE BBIPAKEHUH “CTPYKTYPHBIH H30Mep”,
“opraHuveckasi MOJeKysna® M ‘HEOpraHMYecKash MOJIEKyJa~ OXBaThIBAE€T OOIIETPUHATOE
3HAYEHHE KaXKTOTO BBIPAXKEHUS, KaK U3BECTHO B JAHHOM 00JIACTH TEXHUKH.

[0067] Kak ucnone3yercs B NaHHOM JOKYMEHTE, “‘Majiasi OpraHudeckas MoJjekyja’
Wik “mMajnasi MOJIeKyJia® OTHOCHTCSI K OpPraHMYECKOW MOJIeKyJie C MOJIEKYJSPHbIM BECOM
800 r/monp umu Menblue (nHanpumep, menbine 700 r/mMosb, Menblie 600 r/MOJb, MEHbINE
500 r/monb, menbine 400 r/monb, meHbiie 300 1/mMonb, MeHbine 200 1/MOJIb, MEHBIIE
100 r/momb, ot 50 o 800 r/mMonk BKIFOUYUTENBHO, OT 100 10 800 1/MOJIb BKIIIOUUTEILHO UJIH
ot 100 no 500 r/mMoJIb BKIIIOUUTENIBHO). B onpeneneHHbIX BapuaHTaX OCYINECTBJICHUS MaJjasi
OpraHuYecKasi MOJIEKyJa MPEACTaBIsieT COOOW TEepareBTUYECKH aKTHBHOE CPENCTBO, TaKOe
KaK JIEKAaPCTBEHHOE CPEACTBO (Hanpumep, Majasi OpraHHYECKash MOJIEKYJa, yYTBEepP KICHHAs
VYropaBneHueM @O CAHUTAPHOMY HaJ30py 3a KayeCTBOM MMILIEBbIX MPOAYKTOB U
MEIMKAMEHTOB, Kak 3TO mpenycMmoTpeHo B Csome (denepanbHbIX HOPMATHBHBIX aKTOB
(CFR)). Manas opraHuyeckass MOJIEKyJia MOKET Takke OOpa3OBbIBATh KOMIUIEKCHOE
coeuHEeHHe ¢ MeTauloM. B TakoMm ciydae, Manas OpraHu4yeckas MOJIEKyJla TaKxke
HA3bIBAETCS “MaJIONd METAJUIOPTaHUYECKON MOJIEKYJION .

[0068] Kak ucnonb3yercss B JaHHOM TIOKYMEHTE, “‘OpraHuYeCcKasi MAaKpOMOJIEKYIa” HIIH
“MaKpoMoJieKyJla® OTHOCUTCS K OpPraHMYeCKOMY COEAMHEHUI0 C MOJEKYJSIPHBIM BECOM
6onpme 800 r/momb (mampumep, Gonpme 800 r/monb, OGombme 900 r1/mMonb, Oomnblie
1000 r/momb, 6omabiie 2000 r/monb, ot 801 mo 2000 r/monp BKIOUMTETHHO, OT 900 mo
2000 r/monp BIOuMTeNbHO, OT 1000 mo 2000 r/monb BkMoumTenbHO Miu oT 801 1o

1000 r/mMOnp BKITFOYUTENBHO). B ompeneneHHbIX BapHaHTaX OCYIIECTBIICHHS] OpraHUYecKast
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MaKpPOMOJIEKyJia TPEACTaBisieT COOOH TepameBTUYECKH AaKTUBHOE CPENCTBO, TaKOe Kak
JICKAPCTBEHHOE CPEICTBO (Hampumep, OpraHUYECKass MaKpPOMOJIEKyJia, YTBEp KIEHHAas
YmopaeieHneM TIO CAaHUTAPHOMY HAa30py 3a Ka4yeCTBOM MHINEBBIX MPOAYKTOB U
MEINKAMEHTOB, Kak 3TO mpenycMmorpeHo B Csoxme (QenepanbHbBIX HOPMATHBHBIX aKTOB
(CFR)). Opranuueckas MakpOMOJEKYJIa MOXET Takke OOpa3OBbIBATh KOMIUIEKCHOE
COeMHEHHEe ¢ MeTajuyloM. B TakoM ciiydae, OpraHuYecKass MaKpOMOJIEKYJia TaK»kKe
Ha3bIBAETCs “METAJNIOOPTaHUUECKUM MAaKPOCOEANHEHUEM .

[0069] Kak ucnonb3yercs B JaHHOM JOKYMEHTE, “Maliasi HEOpraHu4eckass MOJeKysia~
OTHOCHUTCSI K HEOPraHHYEeCKOMY COEIUHEHUIO C MOJeKyJisipHbiM BecoM 800 r/mMonb uiu
MmeHble (Hanpumep, menbiue 700 r/monb, MeHbine 600 r/Monb, MeHbIne S00 1/MOJb, MEHbIIE
400 r/monb, Menbine 300 r/monb, menbime 200 r/monb, Menbme 100 r/monb, ot 50 nmo
800 r/mogb BKitounTENBbHO, 0T 100 10 800 r/moub BKitounTenbHO Wik oT 100 1o 500 r/mMonb
BKJIFOUUTENbHO). B ompeneneHHbIX BapHaHTaX OCYLIECTBJICHHsS Majasi HeOpraHu4ecKas
MOJIeKyJia TpeACTaBsieT CoOOH TepameBTHYECKH aKTUBHOE CPEOCTBO, TakKoe Kak
JIEKApPCTBEHHOE CPEACTBO (Hanpumep, Manas HEOpPraHWYeCKas MOJIEKYJa, YTBEp KICHHAs
VYropaBneHneM 1O CAHUTAPHOMY HAJ30py 3@ KayeCTBOM MHINEBbIX MPOAYKTOB U
MEIUKAMEHTOB, Kak 3TO mnpenycMoTpeHo B CBone ¢enepalibHbIX HOPMATHUBHBIX aKTOB
(CFR)).

[0070] Kak ucnonp3yeTcsi B TaHHOM JOKYMEHTE, ‘‘HeOpraHu4YecKass MaKpOMOJEeKyJa~
OTHOCHUTCSI K HEOPTaHUYECKOMY COEAMHEHHIO C MOJIEKYJsIpHbIM BecoM Oojbine 800 r/mMomb
(nanpumep, Oonbme 800 r/monb, OGonbme 900 r/monb, OGombme 1000 r/Moisb, Oosbine
2000 r/mogb, ot 801 1o 2000 r/moJb BkoUuTeNbHO, OT 900 10 2000 1/MOJIb BKIIFOUMTENBHO,
or 1000 no 2000 r/monp BkItOuuTeNbHO MWK OT 801 mo 1000 r/mMonb BKIOUUTETHHO). B
OTpeeNIEHHbIX BAPUAHTAX OCYINECTBIICHUS HEOPTaHMYECKAss MAKPOMOJIEKYJA MPENCTaBIseT
co0Oii TepaneBTUYECKH aKTUBHOE CPENICTBO, TAKOE KaK JIEKAPCTBEHHOE CPENCTBO (Hanpumep,
HEOPTaHUYEeCKass MAKPOMOJIEKYJia, YTBEPKICHHAss YTIPaBJIEHUEM MO CAHUTAPHOMY HAA30pY
3a KaueCTBOM TMHIIEBBIX MPOAYKTOB M MEAUKAMEHTOB, Kak 3TO mpeaycmorpeHo B Csone
¢denepanpHbIx HOpMaTHBHBIX akTOB (CFR)).

[0071] Kak wucnone3yercs B JaHHOM JOKYMEHTE, BBIPAXEHHE “‘COJIb° WU
“(hapMarieBTHUECKH MPUEMJIEMasi COJIb~ OTHOCUTCSI K TEM COJISIM, KOTOPbIE, C MEIULIMHCKOH
TOYKU 3pPEHUs], MPUTOAHBI Il MPUMEHEHHs] B KOHTAKTe C TKAHSMHU JIFOAEH W HU3MINX
JKUBOTHBIX 0€3 Ype3MEepPHOU TOKCUYHOCTH, Pa3IpakeHUs], aJUICPrHUYeCKON peaku U T.I., U
COOTBETCTBYIOT  TPUEMJIEMOMY  COOTHOIIEHUIO  MOjb3a/puck.  DapMareBTUYECKU

MpUEeMJIEMbIE COJIM XOPOIIO M3BECTHBI B NaHHOU obnactu Texauku. Hampumep, S. M. Berge
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et al. monpoOHO OMUCHIBAIOT (hapManeBTUUECKH Tpuemsiemble conmu B J. Pharmaceutical
Sciences (1977) 66:1-19. ®apmaneBTUYeCKH MpHEMJIEMblE COJIM COEAWHEHHUH I10
HACTOSIIEMY HW300PETeHHIO BKJIIOYAIOT COJM, TMOJYYeHHbIE 3a CYEeT MPUEMJIEeMbIX
HEOPraHUYECKUX M OPraHMYeCKHX KHCJIOT M ocHoBaHui. [Ipumepamu apmarieBTHUECKH
NPUEMJIEMbIX, HETOKCHYHBIX COJIeH MPUCOSTUHEHUs] KUCIIOThI SIBJISTFOTCS COJTM AMHUHOTPYTIIIBL,
o0pa3oBaHHbIE C HEOPraHMYECKHMMH KHCJIOTaMH, TaKMMH KaK COJSIHAs —KHCJIOTa,
OpomucToBOIOpOAHas KUCIOTa, (ocopHas KHUCIOTA, CepHasi KUCIOTAa U IepXJIOpHAs
KUCJIOTA, WM C OPraHWYeCKUMH KHUCJIOTaMH, TAKHMMH KaK YKCYCHas KHCJIOTa, IaBesieBast
KHCJIOTA, MAJIEMHOBAs KMCJIOTA, BUHHAS KUCJIOTA, JIUMOHHAsI KHCJIOTA, sSIHTApHAst KMCJIOTA WIIN
MaJIOHOBasi KMCJIOTA, WJIM C TIOMOLIBIO APYTHX CIOCOOOB, MPUMEHSIEMbIX B JAHHOW 00JIacTH
TEeXHUKH, TaKUX Kak HOHHBII oOMeH. [lpyrue ¢dapmaneBTHUeCKn NpHEeMIIeMble COJIU
BKJIIOYAIOT aJWIIaTHbIC, aJIblTMHATHBIE, acKOpOaTHbIEe, acrmapTaTHble, O€H30JCyIb(OHATHBIE,
OeH30aTHbIE, OucynbdartHsle, OopaTHble, OyTupatHble, KampopaTHsle,
kampopcynabpoHaTHBIE,  LUTPATHBIE,  LHMKJIONEHTAHIPONHOHATHBIE, JUIJIOKOHATHBIE,
nopeuicynbpaTHbIe, 3TaHCYIbpOHATHBIE, HopMHUaTHBIE, HyMapaTHbIE, MIIOKOTeNTOHATHBIE,
rnunepodocdaTHbie, TIIOKOHATHBIE, TeMHUCYJb(aTHbIE, TENTAHOATHbIC, T'€KCAHOATHBIE,
HoarunpatHele, 2-rUAPOKCU-3TAHCYIb()OHATHBIE, TAKTOONOHATHBIE, JIAKTATHBIE, JIaypaTHBIE,
JaypuncyibdaTHble, MajiaTHble, MaJjleaTHble, MaJIOHATHbIE, METAHCYJIb()OHATHBIE, 2-
HadranuHCyIb(OHATHbIE,  HUKOTWHATHbBIE,  HUTPATHbIE,  OJi€aTHble,  OKCaJATHBIE,
NaJbMUTATHBIE, [AMOATHBbIE, TMEKTHHATHbIE, TmepcyibdaTHbie, 3-(QeHUINPONUOHATHBIE,
docharHble, THMKpaTHbIE, TMHBAJATHbIE, MPOMHOHATHBIE, CTEApPaTHbIE, CYKIMHATHBIE,
cynbdaTHble, TapTpaTHble, THOLMAHATHBIE, TI—TONYOJICYJIb(OHATHBIE, VHAEKAHOATHBIE,
BasiepaTHble cosid U T.1. CoJM, TIONyYeHHbIE 32 CYET MOAXOMASIINX OCHOBAHHM, BKIIFOUAOT
CONIM LIENOYHBIX METAJIOB, INEJOYHO3EMEIbHBIX METAIoB, aMMOHUA U N'(Cisankun)s.
IIpencraBieHHbIE COMM ILIEIOYHBIX WM IIEJOYHO3EMENbHBIX METAJUIOB BKIIFOYAIOT COJIH
HATpHs, JIMTHS, Kajius, KajbLusi, MarHus u T.1. JlomonHuTeNbHble (papMaleBTUYECKH
NpUeMJIeMbIe COJIM BKJIIOYAIOT, MPU HEOOXOAMMOCTH, KATHOHOB HETOKCHYECKOTO aMMOHHS,
YEeTBEPTUYHOIO aMMOHHs U aMHUHa, 0Opa3OBaHHbIE C MPUMEHEHHEM MPOTHBOMOHOB, TAKUX
KaK rajoua, THApokcun, kapOokcwnar, cyibdar, ¢docdar, HUTpar, CyiabpoHAT U
apwicyibdonar. JlonosHutenpHble GapMaLeBTUYECKH MPUEMIIEMbIe COJH BKJIOYAIOT COJIH,
o0pa3oBaHHbIE 3a CUET KBATEPHH3ALMK aMHHA C IMOMOLIBIO MPUEMIIEMOrO 3JieKTpodua,

Hanpumep, aNKWITajIonaa, ¢ 00pa30BaHUEM YETBEPTUYHON aJKHINPOBAHON aMUHHON COJIH.

KpaTtkoe onucanue rpadguyeckux MmaTepuaioB
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[0072] Ha ¢uzype 1 wnzobpaxeHa pa3paboTka M ONTHMHU3ALUS CTPYKTYPBI TpPHU
MIOMOIIY /77 ViVO OLEHKH Ha MbIax. [Ipon3BogHbIE JIUTUIOB C OJUHOYHON aMHHOKHCIOTON
TECTHPOBAJIM NpPU 703€¢ | MI/Kr Ha MbIIIax, MPU 3TOM OBUIO IMOKAa3aHO, 4TO HauOoiee
NPEANOYTUTENIbHOW aMUHOKHUCIOTON SIBJSUICS JIM3WH. 3aTeéM JIM3UHOBbIE MENTUIHBIE U
NOJIUMENITH/IHBIE TPOU3BOJIHbIE JIMIHIOB HCCIENOBaNM IpH TOH ke no3e. llokasarenb
cooTBeTCTBU yiaydwmancs ot 1,7% no 23% (BkiIro4asi Te COeqUHEHNs], CKPUHUHT KOTOPBIX HE
NPOBOAWIN M3-32 HECTAOMIIBHOCTH YacTULl UM OTCYTCTBH 3axBara sSIRNA).Camble nyurnne
COBIMAIEHUsI U WX aHAJIOTH o0cienoBaid mpu Oojiee HU3KOM no3e 0,1 MI/kr, B pe3yJibTare
yero cKK-E12 Obut BeiOpaH B kauectBe coenuHenus-npororuna. K-E12; K: abOpesuarypa
mu3uHa, E: snokeun, A: anbaerua, O: akpunar, 12: anuna yriepoanoro xsocra. cKK-E12; ¢:
nukinaeckuit; Konrpons, pocdarHo-conesoit Oydep.

[0073] Ha ¢uzype 2 wuzobpaxkeno Ouopacnpenenenue cobomuoit CyS.5-meueHoit
siRNA u cocraa Cy5.5-meuenas siRNA-cKK-E12 y mbimeii uepes 1 gac u 24 yaca.

[0074] Ha ¢huzype 3 n3obparkeHp! BIusTHHUE arOJUIIONPOTENHOB Ha caitneHcuHr ¢ cKK-
E12 B xmerkax Hela. AmnojumomnporenHsl Bkimrodaaun ApoA-I (pexkoMOMHAHTHBIH
yenoBeueckuii 6eok ApoA-I), ApoA-II (HaTuBHBIN YenoBedyeckuii Oenok ApoA-II), ApoB
(HaTuBHBIN yenoBeueckuii Oenok ApoB), ApoC-I (HatuBHbII denoBevyeckuii Oeaok ApoC-I),
ApoC-1I (naruBublii venoBevyeckuii Oerok ApoC-II), ApoC-III (HaTuBHBII YenOBEHYECKHIA
6enok ApoC-III), ApoE (naTusHbIi yenoBeueckuii Oenok ApoE), ApoE2 (pexoMOWHAHTHBIH
yenoBeueckuii Oenok ApoE2), ApoE3 (pexomOuHaHTHBIA YenoBedeckuit Oenok ApoE3),
ApoE4 (pexomOuHaHTHBIN uenoBeueckuin Oenok ApoE4), ApoH (HaTuBHBII YenOBEYEeCKHIA
Oenok ApoH).

[0075] Ha ¢huzype 4 nzobpaxeno Bnusaue ApoE Ha CaliJIEeHCUHT TeHa U MOTJIOLICHNE
knetkoil. A). Biausinue ApoE Ha caiinencunra ¢ cKK-E12, cKK-A12 u ¢cKK-O12 in vitro
(siRNA: 50 ur/nynky). Ilpu noGasnenun ApoE BiusHUE Ha CAMJIEHCHHT Pacrojiarajioch B
canenyromem nopsiake: cKK-E12 > ¢cKK-A12 > ¢cKK-0O12, 4To X0OpOoIo coriacoBbIBaJIOCh C
in vivo axktuHocThlOo. B). HMurepnammzaums cKK-E12 ¢ siRNA, meuennoit Alex-647,
KJIETKOH mocyie 3 4yacoB HMHKyOauuu mokazana ¢ nomompio HT aBromatusmpoBaHHOU
KOH(pOKaTbHON MUKpockonuu. ApoE ynydman norjomenue kierkoi u Beinenenue cKK-E12

U3 DHIOCOM, MaciuTabHast mojiocka: 20 MKM.

IlonpoGHoe omucaHHe oOmNpeae/ieHHbIX BAPHAHTOB OCYLIECTBJIEHHSI HACTOSILIErO
H300peTeHus
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[0076] B naHHOM AOKYMEHTE OMMCAHbI COCIMHEHUs] U KOMIIO3ULUU MO HACTOSALIEMY
H300pETEHNIO, ONPENeIeHHbIE BAPHAHTHI OCYIIECTBICHHSI KOTOPBIX BKIIFOYAOT KOHBIOTAIHUIO
Pa3JIMYHBIX TPYII, TAKUX KaK JUMOQUIbHBIC TPYIIb,, C AMHHOTPYMNIOW WJIM aMHIHON
IPyNIoON aMHUHOKHUCIIOTBL, JMUHEHHOTO WJIM UUKJIWYECKOro NEeNTUAA, JUHEWHOrO WIH
LUKJIAYECKOr0 MOJUMNENTUAA UM UX CTPYKTYPOro U30Mepa AJisl MOJYyUYEeHHUs COCAUHEHUN IO
HACTOSIEMY M300pETEeHHMI0, COBMECTHO HAa3bIBa€MbIX B TaHHOM AOKyMeHTe “APPL”.
Cunraercs, yro Takue APPL npurogssl 1y1st MHOXXECTBAa IPUMEHEHUH, TAKUX KaK, HAlIpUMep,
yJIy4lleHHasl JOCTaBKa HYKJIEOTUIOB.

[0077] UnmoctpatuBabie APPL  Brimodaror, HO 0Oe3 OrpaHHYEHUs], COEOUHEHUS

dopmyasl (I), (IT), (I1D), (IV), (V) u (VI), a Taxkex conu, Kak ONMUCAHO B JAHHOM JIOKYMEHTE:
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2N m Y
R N m R1 Rl
R! N
i d, RS RL
RI
D (ID)
2 1 R! 2
R? Nﬁ
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—N /N
\ R?2 Q
R1 ] R2 iIn
(IIT) (Iv)
R, Q Ri Q
3 N
N /
R1_< R R?>—N R
N
’ 1
RZ Q Q R

rme m, n, p, R, R R¥ R* R’ R® Z W, Y uZ onpeneneHnl B JAHHOM JOKYMEHTE.

[0078] Pasnuunbie  RU-rpynmer,  manmpumep, nunoduibHble  TPYNNBL,  MOKHO
npucoeanHaTh K APPL ¢ momolpio KOHBIOraluy NepBUYHON UM BTOPUYHON aMUHOTPYIIITbI
WA aMUAHOHN TPYIITBl AMUHOKHCIIOTBI, MENTHAA WM MPEIIIeCTBEHHUKA TMOJIHUIIENTHAA W
UX CTPYKTYPHOTO H30Mepa, C 3MOKCHAOM, THHPAHOM WIH a3upuauHoM ¢opmynsl (i-X),
NPUCOCOUHEHUST MO MHXa3Ji0 K O,[-HEHACHIIEHHOMY CIOXHOMY 3(Hpy, CIOXKHOMY
tHo3¢upy wiu amuny Gopmyner (ii-X), HIM BOCCTAHOBHTEIBHOIO AMHHHUPOBAHUS [0

anbaeruna popmydsl (iii-x) (Cxema 1).
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Cxema 1.
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[0079] Takum oOpa3oMm, B CaMOM IIHPOKOM acCHeKTe B HACTOSIIEM H300peTeHUH

npenycMoTpersl APPL, u B onpeneneHHbIX BapuUaHTaX OCYILIECTBJICHUS COEIUHEHUs
dopmyasr (1), (II), (IIT), (IV), (V) u (VI), comepkamue MO MEHbLICH Mepe OTHOTrO

IPECTABUTENS TPYIIIIBI, TPUCOSTMHEHHOH K Hell, ¢ (opMyJIOi:

1) (i1) (i)
roe:

KaKObIA TpeacTaBuTeNlb R’ HE3aBUCHMMO TMpencTaBiisieT CcoOOH BOIOPON WM
HE00s13aTEILHO 3aMEIIEHHBIA AJIKIIT,

X mpencrasnser coboit O, S, NRX rme R* mnpencrasnser coGoii Bomopon,
HeoOs3aTeIbHO 3aMeLeHHbIH aJKII, He0OsS3aTeIbHO 3aMEIIEHHBINH aJIKEHWI, Heo0A3aTeNbHO
3aMEIIEHHBIH  ANKHHWJ, HeoOS3aTeNbHO 3aMEIICHHBIH KapOOIMKINI, HeoOS3aTeNbHO
3aMEIICHHBI  TeTEePOLMKIHN, HEeoOA3aTeNbHO 3aMEIIEHHBIH  apui, HeoOA3aTeNbHO
3aMeMIeHHbI TeTePOaPIJI MITH 3aIUTHYIO TPYIINY a30Ta,

Y mpencrasnser coboit O, S, NRY, rme RY mnpencrasnser coboii Bomopox,
HeoOs3aTeIbHO 3aMeleHHbIH aJIKIJL, He0OsS3aTeIbHO 3aMEIIEHHBIH aJIKeHWI, Heo0S3aTeNbHO
3aMEIIEHHBIH  ANKHHHUJ, HeoOA3aTelbHO 3aMEIICHHBIH KapOOIMKINI, HeoOsS3aTeNbHO
3aMEIIEHHBI  TeTEePOLMKIIHN, HEeoOA3aTeNbHO 3aMEIIeHHBI  apui, HeoOS3aTeNbHO

3aMELIEHHBIN reTepoapuil WIK 3aIlUTHYIO FPYIITY a30Ta,
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RY npencrasnser coboif  BomoOpon, HEOOA3aTENLHO  3aMEINEHHBIA  ANKMUI,
HeoOsI3aTeNIbHO ~ 3aMEIICHHbIM  alKeHWJ, HeoOsS3aTeNIbHO  3aMEINEeHHBIA  aJKHHUJ,
HEeoOsI3aTeNIbHO 3aMEIleHHbIH KapOOLMKIIIII, HEOOsA3aTeNbHO 3aMEIIEHHBIH T'€TepOLHKINII,
HeoOsI3aTeNIbHO 3aMElCHHbIN apul, HeoOs3aTebHO 3aMEIIEHHBI TeTepOoapusI, 3aIlUTHYIO
IPYINy KHUCJIOPOAa, KOTAa MPHCOEAWHEH K aTOMy KHCIIOpPOIa, 3al[UTHYH TPYIIY Cephl,
Korga mpuCOCAUHEH K aTOMY CEPbI, WKW 3AlIUTHYKO TPYIIY a30Ta, KOrjga NpUCOCAHUHCH K
aToMy a30Ta; u

R mpencrasisier coGoii HeoOs3aTenbHO 3aMerneHHbI Ci.50alkui, HeoOs3aTeNbHO
3ameleHHbIil  Cr.soallkeHmT, HeoOs3aTeNbHO 3aMeleHHbIH Cr.50alIKUHII, HeoOs3aTebHO
3amerneHHbIl  CisoreTepoankmi, HeoOsi3aTenbHO  3aMelleHHbld  Ca.soreTepoaKeHuI,
HeoOs13aTeNbHO 3aMeleHHbIH Ca.50reTepOaIKMHII WIIA TIOJIUMED.

[0080] Paznuunble BapuaHThI ocyiuecTsiaeHus Gopmysl (i), (ii) u (iii) U mepeMeHHbIe

RE RP, X, u Y onucanbl nogpobHee B JaHHOM JOKYMEHTE.

Coeounenusn popmyot (1)

[0081] Coenunenust popmyinl (I) OXBaTHIBAIOT AMHUHOKHUCIIOTHI, IMHEHHbIE MENTH/IbI 1
JUHENHbIE MOJIUMENTHABI, KOTOPble CONep>KaT OJUH UM HECKOJBbKO LEHTPOB KOHBIOTAL[UU
g rpynn  dopmydasl (1), (i) wmm (iil), Hanpumep, ¢ KOHLEBOW aMUHOTPYIIIOH, C

aMI/IHOprnHOﬁ-SaMeCTHTeHeM W/WJIA C aTOMOM a30Ta HMUHOI'PYIIIIBL

ATOMbI 430Ta UMUHOT'PYIIIbL

[0082] Takum 0Opa3om, B OTHOM acmeKTe MPeaycMOTpeHo coenunenue ¢popmyisl (I):
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) o @
WU €rO COJIb,
rae:

n paBHo 0 wm npencrasisier coboit nenoe yucio ot 1 7o 100000 BKIIFOUHUTENHHO;,

KaKbIi PECTaBUTENIb M HE3aBUCUMO paBeH 1, 2 umm 3;

KaXIblil TIpefcTaBuTeNb Z HEe3aBUCHMO HpescTasisieT coboit O, S unmu NR? rae R?
npencrasisier coOOH  BOIOPOA, HEOOs3aTENIbHO 3aMEINeHHbIN aJIKWI, Heo0s13aTeIbHO
3aMeIleHHbIH aJTKeHWI, He0Os3aTeIbHO 3aMEeIeHHbIH ATKUHWI, He00s3aTeIbHO 3aMeIeHHbIH
KapOOLMKINII, HEeOOs3aTeIbHO 3aMEINEHHbIH TeTePOLMKINI, HeOOs3aTeNbHO 3aMElIeHHBINH
apwi, HeoOs3aTeNbHO 3aMEINEHHbIH TreTepoapiil, 3alUTHYIO TPYINY a30Ta MM TPYIIy
dopmyel (1), (i1) nnu (iii),

KaXblii  mpencraBuTenb R!  HesaBucumo mpencraBnser  coboif  BOXOPO,
Heo0s3aTeNIbHO 3aMeIeHHbIH aJIKIII, HeOOsI3aTeNbHO 3aMEeIeHHbIH aJIKeHII, Heo0sA3aTeTbHO
3aMELICHHbIH aJKHHWJI, HeOoOs3aTeIbHO 3aMEINEeHHBbI KapOOLMKIIII, Heo0s3aTeNbHO
3aMEINEHHbI  TeTePOLMKIWI, HeOoOs3aTeNIbHO 3aMELIEHHBbI  apui, HeoOs3aTeNbHO
3aMemeHHbIi reTepoapun, rajores, -ORA! -N(RAY), umu -SRAL rne kaxnpii cmyudaii RA!
HE3aBUCHUMO TMpEACTaBsieT Cco0Oi BOAOPOXA, HEOOs3aTeNbHO 3aMEINEHHbIH Ak,
HeOoOs3aTeIbHO ~ 3aMELICHHBbI  QJKEHWI, HeoOs3aTeJbHO  3aMEIIEHHBIH  aJKHHWUII,
HEeoOsI3aTeNIbHO 3aMEIeHHbIH KapOOLMKIIMII, HEOOS3aTeIbHO 3aMEIICHHBIH T'eTepOLHKIINI,
HeoOs3aTeNTbHO 3aMEIEeHHbIH apujl, HeOoOs3aTeqbHO 3aMELIEHHBIH TeTepoapul, 3alUTHYIO
IpyNIy KHCIOPOJa, KOrAa MPUCOEAMHEH K aTOMy KHCJIOpOIa, 3aIlUTHYIO TPYINY Cephl,
KOT/1a TIPUCOETUHEH K aTOMY Cepbl, 3alIUTHYIO TPYIIy a30Ta, KOraa MPUCOEAUHEH K aTOMY
azoTa, win g8e RA! rpynmel o6benmMHEHBI ¢ 00pa30BaHHEM HEOOS3aTeNbHO 3aMEIIEHHOTO
reTePOLIMKINYECKOTO HITH HEOOsI3aTeIbHO 3aMEIEHHOTO IeTepOapHIbHOTO KOJIbLIA;

R? npencrasnser coboii rpynmny dopmysl (i), (i) uu (iii);

R® nmpencraBaser coboif  BOAOpPOA, HEOOA3aTENLHO  3aMENIEHHBIA  AJIKKI,
HeoOs3aTeIbHO ~ 3aMELICHHBbIH  QJKEHWI, HeoOs3aTeJbHO  3aMELIEHHbI  aJKHHUII,
HEeoOsI3aTeNTbHO 3aMEIeHHbIH KapOOLMKIIMII, HEOOsS3aTeNbHO 3aMEIIeHHBIH T'€TepOLHKIINI,

HeoOs3aTeNIbHO 3aMEIeHHbIH apujl, HeoOsS3aTeIbHO 3aMEIIEHHBI IeTepoapuil, 3alIUTHYIO

rpyIy a3ora wim rpymmy ¢opmysr (1), (i1) wm (iit);
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uin R* u Rl-rpynnbl o6benunensl ¢ 06pa3oBaHueM HEOOS3aTENbHO 3aMEIEHHOrO
5-6-4I€HHOrO TeTePOLUKINYECKOrO KOJIbLA,

R* mpencraBnsier coboii -OR™, -N(RA*), wm -SR*. rme kaxnbli cmywaii R4
HE3aBUCUMO TMpPEACTaBIsieT Cco0OW BOAOPOX, HEOOs3aTeNbHO 3aMEINSHHBIH  aJIKWJ,
HeoOs3aTeNIbHO ~ 3aMELICHHBbIH  QJKEHWI, HeoOs3aTeJbHO  3aMELIEHHBIH  aJIKHMHUII,
HEeoOsI3aTeNIbHO 3aMeIleHHbIH KapOOLMKIIMII, HEOOsA3aTeNbHO 3aMEIIEHHBIH T'€TepOLHKIINII,
HeoOs3aTeNIbHO 3aMEIeHHbIH apuil, HeoOs3aTeIbHO 3aMELIEHHBIN TeTepoapul, 3alIUTHYIO
IPyNIy KHCJIOPOJa, KOTAa MPUCOEAMHEH K aTOMy KHCJIOpPOAa, 3aIUUTHYIO TPYINY Cephl,
Koraga npuCOCAUHEH K aTOMY CEpPbI, 3alllUTHYHKO I'PYIIY a30Td, KOTrAa NpUCOCAUHEH K aTOMY
azora, unu ase RA-rpynmbl oObenuHeHbl ¢ 00pa3oBaHHEM HEOOS3aTENbHO 3aMEIeHHOTO
reTePOLIMKINIECKOrO MIIN HEOOsI3aTeIbHO 3aMEIEHHOTO TeTepOapUIIbHOTO KOJIbLIA;

R’ npexacraBnaser coGoifl  BOMOPOA, HEOOA3aTENbHO — 3aMEIEHHBbIA  AKWJI,
HeoOs3aTeNIbHO ~ 3aMELICHHBbIH  QJIKEHWI, HeoOs3aTeIbHO  3aMEIIEHHBI  aJIKHHUII,
HeoOs3aTeNTbHO 3aMEIIEeHHbIN KapOOLMKINI, HEeOOS3aTeIbHO 3aMEIEHHbIH TeTepOLUKIINII,
HeoOs3aTeNIbHO  3aMEINEHHBI apuil, HeoOsA3aTeNbHO 3aMEINeHHbIH TIeTepoapui  WIn
3aLIUTHYIO TPYIIY a30Ta; U

dopmysst (1), (i1) u (iii) ABISFOTCS CIETYOLIMMU:

, R XR-
§RQ_YRP E o) R-
_Q
R' R o
) (i) (iit)
rae:

KaKIbIA TpeAcTaBuTeNlb R’ HE3aBUCHMMO TpencTaBisieT COOOH BOIOPON WM
HE00s3aTEILHO 3aMEIIEHHBIA aJIKIIT,

X mpencrasnser coboit O, S, NRX rme R* mnpencrasnser coGoii Bomopox,
Heo0s3aTeNTbHO 3aMEIEeHHbINH aJTKWJI, HeOOsI3aTebHO 3aMEeLeHHbIH aIKeHII, He00s3aTeTbHO
3aMEINeHHbI aJKUHII, HeOoOs3aTeIbHO 3aMeIleHHbI KapOOLMKINI, Heo0s3aTeIbHO
3aMEINeHHbI  TeTepOLMKIWI, HeoOs3aTebHO 3aMELICHHBbIH  apui, HeoOs3aTeNbHO
3aMEILECHHBIN TeTepOoapuil Ui 3aIlUUTHYIO TPy a30Ta,

Y mnpencrasnser coboit O, S, NRY, rme RY mpencrasnser coGoii Bomopox,
Heo0s13aTeNTbHO 3aMeIeHHbINH aJIKWJI, HeOOsI3aTeIbHO 3aMeLeHHbII aJIKeHII, He00s3aTeTbHO

3aMELICHHbIH aJKUHWJ, HeoOS3aTeNIbHO 3aMEINEeHHBbIH KapOOLMKIIMI, HeoOsS3aTeNbHO
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3aMELICHHbI  TeTePOLMKJIWI, HEO00sA3aTeNbHO 3aMEIIeHHBbI  apwil, HeoOsS3aTeNbHO
3aMELIEHHBIN reTepoapui WK 3alIUTHYIO TPYIITY a30Ta,

RY npencrasnser coboit  BomoOpon, HEOOA3aTENLHO  3aMEINEHHBIA  ANKMUI,
HeoOsI3aTeNIbHO ~ 3aMELISHHbI  aIKeHWJ, HeOOS3aTeNbHO  3aMEINeHHBIH  aJKHHUJ,
HeoOsI3aTeNIbHO 3aMeIleHHbINH KapOOLMKIIMII, HEOOsA3aTeNbHO 3aMEIIEHHBIH T'eTepOLHKINII,
HeoOsI3aTeNTbHO 3aMELIeHHBIN apuil, HeoOsA3aTeNbHO 3aMEINEeHHBIH IeTepoapu, 3aIlUTHYIO
TPYIIY KHUCJIOPOAA, KOTAa IMPHCOENWHEH K aTOMy KHCIOpOJa, 3alIUTHYIO TPYIIY Cephl,
KOTZla MPHUCOENNHEH K aTOMY Cepbl WM 3aIUTHYIO TPYIIY a30Ta, KOrja MPUCOEAMHEH K
aToMy a3oTa; U

R mpencrasisier coGoii HeoOs3aTenbHO 3amelneHHbI Ci.50alKui, HeoOs3aTeNbHO
3amerneHHbli  Cr.50aKeHWI, HeoOs3aTeNbHO 3aMelneHHbI Cr.50aJIKMHIJL, HEeoOs3aTeNbHO
3amerneHHblii  reTepoCi-soaikmi, HeoOs3aTenbHO — 3aMelleHHBbIH  retepoCa.soalIKeHHI,
Heo0s3aTeNTbHO 3aMeIeHHbIH reTepoCa.50aIKHHUI WIIH TTIOJIUMED.

[0083] B onpeneneHHbIX BapraHTax OCYINECTBIEHUS, KOraa n paBHO Oosbiie 10, Torna
nu R? | nu R® He npencrasnstor coboii rpynmy ¢opmynsi (iii). B onpeseneHHbIX BapuaHTax
OCYILECTBJIEHHs], KOrJa N paBHO Oosblie 9, Torna HU R?, uu R® He NPENCTaBJISIIOT COOOM
rpymmny ¢popmyJsl (iii). B onpeneneHHbIX BapraHTax OCYIIECTBIIEHHs, KOTa N paBHO OOJIbIIe
8, Torna Hu R?, nu R* me mpencrasnsior coboit rpynmy dopmynsl (iii). B onpeneneHHbIx
BapMaHTaX OCYILECTBJEHHs, KOria N paBHO Oonbine 7, Torna vu R% Hu R® He npencrasnsior
co0oii rpymmy dopmysl (ii1). B onpeneneHHbIX BapUaHTaX OCYIIECTBIEHHS, KOTAA N PABHO
Oombme 6, Torma Hu R% Hum R me mpencrasmsmor coboii rpymmy dopmynsr (iii). B
Onpe/ieIeHHbIX BapHaHTAX OCYIIECTBIEHHUs, KOTAa n paBHO Gombiue 5, Torna Hu R%, uu R® He
MPENCTaBISIFOT coOoM rpymmy ¢Gopmysl (iii). B onpeneneHHbIX BapuaHTaX OCYINECTBIICHUS,
Koraa n pasHo Gonbiue 4, Torna Hu R%, Hu R® He mpexcrasnstor coboii rpynny ¢GopMybl
(iii). B ompeneneHHbIX BapUMaHTax OCYINECTBJEHHs, KOraa N paBHO Oomblue 3, Toraa Hu R?,
nu R’ He mpencraBmsior coboit rpymmy ¢dopmynbl (iii). B omnpeneneHHbIX BapuaHTax
OCYIIECTBNIEHHs], KOT[la N paBHO Oonbine 2, Toraa Hu R? Hu R’ He mpencrapisror coboii
rpymmy ¢opmydsl (iii). B onpeneneHHbIX BapuaHTax OCYIIECTBIIEHHs, KOTa N paBHO OOJIbIIE
1, Torna nu R% nu R’ He mpencrasistor coboii rpynmy dopmyssl (iii). B onpeneneHHbIX
BapHaHTax ocylnecTsiaeHus Hu R, uu R® He npexcTasnsior coboit rpymnmy dopmys (iii).

[0084] B omnpeneneHHbIX BapuaHTax OCYLIECTBJEHUs, rae n paBHO 0 U Z npencrasisier

coboit O, OTHO MJIM HECKOJIBKO U3 CIIEAYIOIINX COSNUHEHNH NCKITFOUAOTCSI:
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u ux conu; rae R? mpencrasnser coboit rpymmy ¢opmynst (i), R* u R® mesasucumo
npeACTaBysIFOT co0oi Bomopoa wiu rpymmny ¢opmysi (1), u Y npeacrasiser codoii O.

[0085] Kak, B menom, ompezneneHo Bbiie, n paBHO O WM MpencTaBiseT codol menoe
yucino or 1 go 100000 BkmroumtensHO. Takum obOpasom, mosaTHO, uyto (opmyrna (I)
OXBAaTbIBAET AMUHOKUCJIOTHI, KOHBIOTUPOBAHHBIE C JTUMUAHOW TPYIION, a TaKXe JUHEHHbIE
NNenTuabl 1 JIMHEWHbIE NMOJIUNECTITUABI, KOHBIOTUPOBAHHBIC C JIUIMTUAHBIMU I'PYIIIIAMHU.

[0086] B onpeneneHHbIXx BapuaHTaxX OCYLIECTBJICHHS n paBHO O WM MpencTaBisieT
coboii menmoe umcnmo or 1 mo 90000 BrmrOYHTENHHO. B oOmpeneneHHBIX BapHaHTaX
ocyuiecTBiieHHuss n paBHO O wiu mpeacraensieT cobod 1menoe yucio or 1 mo 80000
BKJIIOUHUTENLHO. B OMPEACIICHHBIX BapUaHTaxX OCYILICCTBIICHUA N PABHO 0 nm MnpeaACTaBJIACT
coboii memoe umcnmo or 1 mo 70000 BrmrOYMTENHHO. B oOmpeneneHHBIX BapHaHTaX
ocyuiecTBiieHHuss n paBHo O wiu mpexacraensieT cobod menoe yucao or 1 mo S0000
BKJIIOUHTENLHO. B OMPEACIICHHBIX BapUaHTax OCYLICCTBIICHUA N PABHO 0 nm MpEaACTABIACT
coboii memoe umcnmo or 1 mo 40000 BrmrOYMTENHHO. B oOmpeneneHHBIX BapHaHTaxX
ocymiecTBiieHuss n paBHO O wiu mpeacraensieT cobod menoe yucio or 1 mo 30000
BKJIIOUHTENLHO. B ONMPEACIICHHBIX BapUaHTax OCYLICCTBIICHUA N PABHO 0 nm NpeaACTaABIACT
coboii memoe umcnmo or 1 mo 20000 BrmrOUYMTENHHO. B ompeneneHHBIX BapHaHTax
ocymiecTBiieHus: n paBHO O wimm mpexacraensieT cobod menoe yucio or 1 mo 10000
BKJIIOUHTENLHO. B ONMPEACIICHHBIX BapUaHTax OCYLICCTBJIICHUSA N PABHO 0 nm NpeaACTaABIACT
coboii memoe umcno or 1 mo 9000 BrmoumTenbHO. B ompeneneHHBIX BapHaHTax
ocymiecTBiieHuss n paBHo O wmimu mpeactaBisser coboit memoe umciao or 1 mo 8000

BKJIFOUHMTENIFHO. B ONMPEACIICHHBIX BapUaHTAaxX OCYLICCTBJICHUSA N PABHO 0 mwm NpeaACTABIIACT
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coboii memoe umcno or 1 mo 7000 BrmrounTeNbHO. B ompeneneHHBIX  BapHaHTaxX
ocymecTBiieHHus: n paBHo O wiu mpeactaBisier coboit memoe uuciao or 1 mo 6000
BKJIIOUHNTENHLHO. B ONPEACIICHHBIX BapHUaHTaxX OCYLICCTBJICHUSA N PABHO 0 nm NpEaACTABIIACT
coboii memoe umcno or 1 mo 5000 BxmoumTenbHO. B ompeneneHHBIX BapHaHTax
ocymecTBiieHus: n paBHo O wiu mpeacrasisier codoit memoe umciao or 1 mo 4000
BKJIIOUHNTENHLHO. B ONPEACIICHHBIX BapHUaHTax OCYLICCTBJICHUSA N PABHO 0 nm NpeaACTaBIIACT
coboii memoe umcno or 1 mo 3000 BxmounTenbHO. B ompeneneHHBIX BapHaHTax
ocymecTBiieHus: n paBHo O wimu mpeacrasisier codOoit memoe uuciao or 1 go 2000
BKJIIOUNTENHLHO. B ONPEACIICHHBIX BapUaHTaX OCYLICCTBJICHUSA N PABHO 0 nm NpeaACTaBJIACT
coboii mnemoe umcno or 1 mo 1000 BxmouuTenbHO. B onpeneneHHbIX BapHaHTax
ocymecTBieHus: n paBHo O wiam mpencrasisier coOoit wenoe uucino or 1 go 900
BKJIFOUUTENBbHO. B ompeneneHHbIX BapuaHTax OCYILECTBICHMs N paBHO O WM MpenCTaBIseT
coboit memoe uymcno or 1 pmo 800 BrimouMTeNnbHO. B ompeneneHHBIX BapHaHTax
ocyuiecTByieHus: n paBHo O wiau mpeacTaBisier coboit wmemoe uwmcino or 1 go 700
BKJIFOUUTENBHO. B OmpeneneHHbIX BapuaHTax OCyINECTBICHMs N paBHO O WM MPEeACTaBIseT
coboit memoe uymcno or 1 pmo 600 BrimouMTeNnbHO. B ompeneneHHBIX BapHaHTax
ocywecTBiieHust n paBHo O wmiau mpeactaBisier coboit wemoe uwmcino or 1 go 500
BKJIIOUHUTENHLHO. B OMPECACIICHHBIX BapUaHTax OCYILICCTBJIICHUSA N PABHO 0 naum MnpeaACTaBJIACT
coboii menmoe wymcyno or 100 mo 80000 BrmouuTeNnbHO. B ompeneneHHbIX BapHaHTaX
ocylIecTBJIeHUs: n paBHO O WM TpencTaBiser coboil uenoe uucio or 200 mo 80000
BKJIIOUHUTENLHO. B OMPEACIICHHBIX BapUaHTax OCYILICCTBIICHUA N PABHO 0 nm MpeaACTaBJIACT
coboii menmoe uymcyno or 300 mo 80000 BrmOuUMTENBEHO. B ompeneneHHbIX BapHaHTaxX
ocyuiecTBiieHHs: n paBHO O wimM TpencTaBiseT coboil uenoe uuciao ot 400 mo 80000
BKJIIOUHTENLHO. B OMPEACIICHHBIX BapUaHTax OCYILICCTBIICHUA N PABHO 0 nm MnMpeaACTaBIACT
coboii menmoe uymcyno or 500 mo 80000 BrmouuTeNnpHO. B ompeneneHHBIX BapHaHTaxX
ocyliecTBiieHUs: n paBHO O wiM TpencTaBiser coboil uenoe uucio ot 500 mo 40000
BKJIIOUHTENLHO. B ONMPEACIICHHBIX BapUaHTax OCYLICCTBIICHUSA N PABHO 0 nm NpeaACTaBJIACT
coboii menmoe uymcno ot 500 mo 30000 BrmouuTenbHO. B ompeneneHHBIX BapHaHTax
ocymiecTByieHuss n paBHo O wiam mpencraBisier coOoit menoe uucio ot 1 go 400
BKJIIOUHTENLHO. B ONMPEACIICHHBIX BapUaHTaxX OCYLICCTBIICHUSA N PABHO 0 nm NpeaACTABIACT
coboii menmoe umcno or 1 mgo 300 BkmrouMTENnbHO. B ompeneneHHBIX BapHaHTax
ocymiecTBiieHHuss n paBHo O wiam mpencraBisier coOoit menoe uucio or 1 go 200
BKJIIOUNTENLHO. B ONMPEACIICHHBIX BapHUaHTax OCYLICCTBJICHUSA N PABHO 0 nm NpeaACTABJIACT

coboii menmoe umcno or 1 go 100 BkmrouMTenbHO. B ompeneneHHBIX BapHaHTax
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OCyIIeCTBJIEHUs n paBHO 0 WITK MPEACTaBIISIET COOO0I eyioe Yucyo OT 1 10 75 BKITIOUUTENBHO.
B onpeneneHHBIX BapHaHTax OCYINECTBJIEHUsI n paBHO O WM MpeAcTaBisieT coOOH Lesoe
yncio ot 1 po 50 BkimrounTenbHO. B onpeneneHHbIX BapHaHTax OCYLIECTBJIEHHs n paBHO O
WIN TIpENCTaBisieT coOoi menoe uucio ot 1 mo 25 BkiOUHTENBHO. B ompeneneHHBIX
BapHaHTaX OCYLIECTBJIICHUs n paBHO O WM MpencTaBisier coOoit uenoe umciao ot 1 go 15
BKJIFOUMTENBHO. B ompeneneHHbIX BapuaHTax OCYILECTBIEHMs N paBHO O WM MpenCTaBIseT
coboii nenoe uncio ot 1 no 10 BkimrounTenbHO. B onpeneneHHbIx BapuaHTax OCyIIEeCTBICHUS
npasuo 0, 1,2,3,4,5,6,7,8,9 um 10.
[0087] Hanpuwmep, xorna n pasao 0, coenunenue ¢gopmyinsl (I) npencrasnser codboit
coenuHenne Gopmyisl (I-a):

i
R?—N R*

m
R (1-a),

WJIH €TO COJIb.
[0088] B onpeneneHHbIX BapuaHTax OCYILECTBIEHUs, KOIZAAa N paBHO 1, coequHeHue

¢dopmyet (I) mpencrasnsier coboti coenunenue Gopmysl (I-b):

T LT g
R2—N N R4
m m
R R’ (I-b),
HNJIN €ro COJIb.

[0089] B omnpenenenHbIx BapuaHTax OCYIIECTBJICHMs, KOTJA N PaBHO 2, COCNUHEHHE

dbopmyisl (1) npencrapisieT coboit coenunenue Gpopmyisl (I-¢):

5

||q3 7 ITS Z $ b
R2—N N N R4
m m m
R R R’ (o),
HJIN €ro COJIb.

[0090] B onpenenenHelx BapuaHTax OCYILECTBJICHMs, KOT[a N PaBHO 3, COCJUHEHME

dbopmyisl (I) npencrapnser coboii coenunenue dpopmysl (I-d):

R z R z R 7z R 7
Rz—lll l!l lll l!l R4
m m m m
R? R? R? R?

HJIN €ro COJIb.

(I-d),
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[0091] B omnpenenennelx BapuaHTax OCYLIECTBJICHMs, KOT[a N paBHO 4, COCOUHEHHE

dbopmyiel (1) nmpencrapisier coboit coenunenue Gpopmysl (I-e):

F|<3ZF|<5ZR5ZR5ZR52
RZ—N\QJ—NM—ILWLIL\WLIL\(\O)I—IM
m m m m m
R’ R’ R’ R’ R’ (I-e),
WJIH €T0 COJIb.
[0092] Kak, B 1menoM, onpenesneHo BbIlIe, KaKAbIA MPEACTaBUTEIb M HE3aBUCHUMO
paseH 1, 2 unu 3. B ompeneneHHbIX BapUAHTAX OCYLIECTBJIEHUS MO MEHbIIEH Mepe OOUH
IpencTaBuTeNb M paBeH 1. B ompeneneHHbIX BapuaHTaX OCYLIECTBJIECHUsS KasKIbIH
MIPEACTaBUTENb M paBeH 1. B onpeneneHHbIX BapuaHTax OCYLIECTBIEHUS MO MEHbILIEH Mepe
OJIUH NpEeACTaBUTEIb M paBeH 2. B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHUS 110 MEHbLIEH
Mepe OJIUH MpPeACTaBUTENb M paBeH 3.
[0093] Kak, B menom, ompeneneHo BbIlIe, KaKIbIA MpeacTaBuUTeb R’ HE3aBUCHMO
npenacTasisier coOOl BOJOPOA WM HeoOs3aTeNbHO 3aMEIIeHHBIN ankui. B onpeneneHHbIX
BapUAHTAX OCYILIECTBJIECHHUS MO MEHbLIEH Mepe OJUH mIpencraButens R' npencrasiser coboit
BofopoA. B omnpeneneHHbIX BapuaHTax OCYLIECTBJIEHUS 10 MEHbIIEW Mepe nBa
npeacrasutenss R' mpencraBmstor  coboit  Bomopon. B ompenesieHHBIX  BapHaHTax
OCYILIECTBJICHUS KaXKIbIi NIpencTaBuTeNb R’ mpencrasisier coboii Bonopoa. B onpeneneHHbIX
BApUAHTAX OCYINECTBJICHHUS IO MEHbLIEH Mepe OUH mpeacTaButTeNb R’ nmpencrasinser coboi
HeoOsI3aTeNIbHO 3aMELISHHBbIH aJIKWJI, Hanpumep MeTWwi. B ompeneneHHbIX BapHaHTaxX
OCYINECTBJIEHHs] TIO0 MeHbIIEH Mepe JBa MpencTaBuTenss R' mpencraBisioT coboi
HeoOsI3aTeNTbHO 3aMELISHHbIN aJIKWJI, Hanpumep MeTWl1. B ompeneneHHbIX BapHaHTax
OCYILIECTBJIEHUS] OIWH MpeacTtaButeb R' mpencrasisier codoli HeoOs13aTeNbHO 3aMEIeHHBIN
AJIKWJI, a OCTAJIbHBIE IPEACTABISIFOT COO0I BOTOPON.
[0094] Kak, B uenom, omnpeneneHo BbIlIe, KaKAbId MNPEACTaBUTENb 7 HE3aBUCHUMO
npencrasnser coboit O, S umu NR?, rne R? npezcrasnsier coboii BOXOPOA, HEOOA3aTENBHO
3aMELICHHbIN aJKWI, HeoOs3aTeIbHO 3aMELIEHHbIN aKEHII, HeOOs3aTeNbHO 3aMELIeHHbIH
ANKUHWI, HeoOs3aTeNIbHO 3aMeIeHHbIH KapOOLMKIUI, HeOoOs3aTeIbHO —3aMEIIeHHBIN
TeTEPOLMKIIMI,  HeoOs3aTeNbHO  3aMELICHHbIM  apwil, Heo0sA3aTeNbHO  3aMEIIeHHBINH
reTepoapwi, 3alIUTHYI0 Tpynmy asora wiu rpymnmy ¢opmynsr (1), (1) wmmm (iii). B
ONpeAeNIeHHbIX BapUaHTaX OCYINECTBJIEHMs] MO MEHbIIeW Mepe OAUH NpeACTaBUTeNlb Z
npeacrasisier coboir O. B ompeneneHHBIX BapuUaHTAaX OCYINECTBICHUS  KaKIbIHA

npencTaBuTeNb Z npenctanisier codoit O. B onpeneneHHBIX BapUaHTaX OCYIIECTBJICHUS IO
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MEHBIIEH Mepe OUH NMPEACTaBUTENb Z NpeacTaBisieT coboii S. B onpeneneHHbIX BapHaHTax
OCYIIECTBJICHUS] KaKIbI TpPENCTaBUTENb 7 TpeAcTaBisieT coboii S. B ompeneneHHBIX
BapUAHTAX OCYLIECTBJIEHUS MO MEHbIIEH Mepe OAMH MPEACTABUTENDb Z MPEACTaBIsIET COOOH
NR?. B onpesiefieHHbIX BAPUAHTAX OCYIIECTBIEHUS KasKblii TPeICTaBUTENb Z TIPECTaBISET
coboit NR”. B ompefeneHHbIX BapHaHTaX OCYIIECTBIEHMS KaXIblil mpencTaBuTeNh RZ
HE3aBUCHMO TNPeNCTaBIsAeT co00i Bogopoa uin rpymnmny ¢opmyisl (1), (11) wm (1ii).

[0095] Kak, B LleJoM, ONpejeleHo Bbillle, KaxIbli mpeacTaButens R! HezaBucumo
npencrasisier coOOH  BOIOPOA, HEOOs3aTENIbHO 3aMEINeHHBIN aJIKWI, Heo0s13aTeNbHO
3aMELIEHHBIN aJKeHWI, He00sA3aTeNbHO 3aMELeHHbIHN aJIKUHIII, He0O0sA3aTeIbHO 3aMeLeHHbIH
KapOOLMKIINII, HEOOs3aTeNbHO 3aMEIeHHbIH TeTePOLUMKIIIII, He0O0sA3aTeNbHO 3aMelleHHbINH
apuJI, HeoOs3aTebHO 3aMeIleHHbIH reTepoapui, rajgores, -ORAL -N(RAY), wn -SRAL

[0096] B ompeneneHHBIX BapuaHTaX OCYLIECTBICHMs 110 MEHbIIEH Mepe OAuH
npencraButess R mpencrasnser coboit HeoOA3aTeNbHO 3aMEleHHbIH aNKuI, HeOOA3aTeNbHO
3aMeIleHHbIH aJTKeHWI, He00s3aTeIbHO 3aMeIeHHbIH aTKUHIII, He00sA3aTeIbHO 3aMeIeHHbIH
KapOOLMKINII, HEOOs3aTeIbHO 3aMEINEHHbIH TeTePOLHKINI, HEOOsI3aTeNbHO 3aMelIeHHBINH
apwJl WM HeoOsI3aTeNbHO 3aMELEHHBIN reTepoapuil.

[0097] B onpeneneHHbIX BapuaHTax OCYIIECTBJICHMs IO MEHbLIEH Mepe OIUH
npencrasutens R mpencraBnser coGoil HEOOA3aTENbHO 3aMELIEHHBIA AIKUI, HAnpumep,
HeoOs3aTenmbHO — 3amerneHHbli  Cr.eankmwi, HeoOs3aTenbHO —3amemeHHbIl  Co.salku,
HeoOsi3aTennbHO — 3amerneHHbl  Cs.eankmwi, HeoOs3aTenbHO — 3amemeHHbI  Cy.saIKu,
HeoOs13aTeNTbHO 3aMereHHbIN Cy.5alIKIIT WM HeoOsI3aTeNTbHO 3aMerneHHbIH C3.4aIKuIIL.

[0098] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHMs IO MEHbLIEH Mepe OIUH
npencrasutens R! npencrapnser coboii HeoOA3aTENbHO 3aMEINEHHbIH alKeHWU, Hanpumep,
HeoOs13aTeNbHO  3aMelneHHbIH  CasalIKeHI, Heo0s3aTeNnbHO 3aMeleHHbIH  Cs.calKeHu,
HeoOs13aTeNbHO 3aMelneHHbI Ci-calIKeHWI, HeoOs3aTenbHO 3aMeIeHHbIH C4-5aJIKEHWT WIIH
HeoOs13aTeNbHO 3aMeleHHbIH C3.4aIKeHHIT.

[0099] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHHMs IO MEHbLIEH Mepe OIHH
npencrasutens R! npencrasnser coboil HeoOs3aTeNbHO 3aMeIeHHbIN ANKUHI, HAnpumep,
HeoOs13aTeNnbHO 3aMeleHHbI  CasallkKuHWI, HeoOs3aTeNnbHO 3amereHHbIH  Cs.calKHHUI,
HeoOs13aTeNnbHO 3amereHHbI C4.6aMKHHWI, HeoOs3aTenbHO 3aMeleHHbI Cy.5alKHHU WIH
HeoOs13aTeNbHO 3aMeIeHHbIH C3.4aKUHIIL.

[00100] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHHMs @O MEHbLIEH Mepe OIHH
npeactasuTen R! mpexncraBnsier cobGoif HeOOA3aTENbHO 3aMEINEHHBIH KapOOLHMKIU,

nanpumep, HeoOs3aTeNbHO 3aMeleHHbIH C3.10kapOoMuKINI, HeoOs3aTeIbHO 3aMEeIeHHbIH
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Cs.skapbouukimi,  HeoOsi3atenbHO — 3amerneHHbIH — CsekapOomukimi,  HeoOsi3aTenbHO
3amenteHHbIH CskapOOIMKINII WIH HeoOs3aTeNTbHO 3aMereHHbIN CoKapOOIMKIIHIL.

[00101] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHs IO MEHbUIEH Mepe OIHH
npencrasutens R! mpencraBnser coboii HeoOA3aTENbHO 3aMEINNEHHbI TeTePOLMKII,
Hanpumep, HEOOS3aTENbHO 3aMEIIEeHHBbIH 3-14-uIeHHBIH TeTEePOLMKINI, HEeoOsI3aTeNbHO
3aMeIeHHbI 3-10-uyieHHbI TeTepOLUKIIII, HeOOs3aTeNIbHO 3aMEIeHHbIH S-8-ujieHHbIN
reTEePOLMKIINI, HEOOSA3aTeNbHO 3aMELIeHHbIN S-O-uJIeHHbIH TreTepOLUKIIIII, HEoOs3aTeNbHO
3aMEIIEHHbIN S-4JIeHHbI TeTePOLUKIII WIM HeoOs3aTeIbHO 3aMEeLICHHBIA O-4JIEHHBIN
reTepOLIUKIINIL

[00102] B omnpeneneHHbIX BapuaHTax OCYIIECTBJIECHHs IO MEHbLIEH Mepe OIUH
npencrasutens R' mpencrapisier coGoil HeoOA3aTENbHO 3aMEINEHHBIA apuin, Hanpumep,
Heo0s3aTeNTbHO 3aMEIEHHBII (hEeHIT.

[00103] B ompeneneHHBIX BapuaHTaX OCYLIECTBICHMs 10 MEHbIIEH Mepe OAuH
npencraputens R mpenctanser coboil  HeoOA3aTENbHO 3aMELIEHHbI TreTepoapul,
Hanpumep, HEOOs3aTeIbHO 3aMeLIeHHbIN 5-14-uneHHBIl reTepoapws, HeoOsA3aTeNbHO
3aMelneHHbIH  5-10-ujeHHBI rerepoapmii, HEOOS3aTeNbHO 3aMELIEHHBbIH —S-O-4IeHHBIH
reTepoapmi, HeoOsS3aTeNbHO 3aMEIICHHBbIH S-UJIeHHBbIH TeTepoapyl MM HeoOs13aTeNbHO
3aMELIEHHBbIN O-4JIEHHbIN reTepoapul.

[00104] B mo0oM U3 BbIllIEyKa3aHHBIX BAPUAHTOB OCYLIECTBJICHHS AJIKUJIbHAS,
ANKCHWIbHAS, aJKUHIIbHAS, KapOOLMKIIMIbHAS, TeTePOLMKIWIbHAS, apwibHas WU
reTepoapuiibHas Rl-rpynna MoxxeT GbITh 3aMelleHa, HalpUMep, HeoOS3aTeNbHO 3aMeIleHHOH
amuHOrpymmnoii (nanpumep, -NRPR”), HeoOsa3aTeNbHO 3aMEIEHHOI THAPOKCUILHON TPYIINOi
(nanpumep, -OR®), Heobs3aTeNbHO 3aMeleHHON THONLHON rpynmoi (ranpumep, -SR®) umn
rpynnoit ¢popmynst (i), (i) mnu (i), rae xaxmwii npencrasutens R® u R7 HesaBucumo
npeACTaBsieT CcoOOW BONOPOD, HEOOS3aTeNbHO 3aMEIICHHBIH KW, HEeoOsS3aTesbHO
3aMELICHHBIN aJKEHWJI, He00sA3aTeIbHO 3aMELEHHbIN aJIKUHII, He0Os3aTeIbHO 3aMEICHHBIH
KapOOLMKIIMII, HEOOs3aTeIbHO 3aMEINeHHbIH TeTePOLUKIIIII, HEe0OsA3aTeNbHO 3aMEeIIeHHbIH
apui, HeoOs3aTeIbHO 3aMEINCHHBI TIeTepoapuli, 3alUTHYIH TPYMIy a30Ta, Korma
MPUCOEANHEH K aTOMY a30Ta, 3aLIUTHYIO IPYIIY KUCJIOPOAa, KOTrAa MPUCOEIUHEH K aTOMY
KHUCJIOPOJia, U 3aLUTHYIO TPYIIY Cepbl, KOrZa MPUCOEAUHEH K aTOMy Cepbl, WM TPYIIY
bopmyst (1), (i1) wmu (iii).

[00105] Hanpumep, B ompeneneHHbIX BapUaHTaxX OCYLIECTBIEHUs MO MEHbIIEH Mepe
omuH mpencraButens R! mpencrasnsier coGoil anKuMIbHYHO, aNKeHUIbHYIO, alKMHUIbHYIO,

KapOOLMKIIMIIbHYIO, TETEPOLMKIMIBHYIO, apUIbHYI0 WM TeTepPOApUIIbHYI TpYyIIy,
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3aMelenHyo amuHorpynmnoii ¢opmynsl —N(R6)(R7). B TakoMm ciyuae, B OHpefeleHHbIX

BapMaHTaX OCYIIECTBIEHHs MO MeHblIeH Mepe ofuH Mpencrasutens R! npencrasiser coboit

rpynmy GopMyJIbl:
)QG
L —N
R” (iv),
rae:

L npencraBnsier coboil HeoOs13aTeNbHO 3aMELICHHBIM aNKWIEH, HeoOA3aTeabHO
3aMEINeHHbI aJKEHWIeH, HeoO0sA3aTelbHO 3aMEINEHHbI aJKHUHWUJIEH, HeoOs3aTeNbHO
3aMEINeHHbI  TeTepOaJKWIIeH,  HeoOS3aTeNbHO  3aMELICHHBIH  TeTepOaJIKeHHIIEH,
HeoOs3aTeNIbHO ~ 3aMEIIEHHBI  TIeTepPOATKUHUIICH,  HeoOs3aTeNbHO  3aMELICHHBIN
KapOOLMKINIEH,  HeoOs3aTeIbHO  3aMELICHHBIH  TIeTEePOLUKIMIICH,  HeoOsA3aTeNbHO
3aMeIleHHbIH apUiIeH MM HeoOsI3aTebHO 3aMELIeHHBIN TeTepoapuiIeH M UX KOMOUHALHIO,
u

R® u R’ He3aBuCHMO BBIOPaHBI U3 IPYIIbL, COCTOAIIEH U3 BOXOPOA, HEOOA3aTENBHO
3aMEINEeHHOTO  QJKWJIa, HeoOs3aTelbHO  3aMELIEHHOrO  aJKeHWIa,  HeoOs3aTesNbHO
3aMELICHHOTO AJKUHWIA, HeOOs3aTeNbHO 3aMELICHHOTO KapOOLUKIINIA, Heo0sS3aTeNbHO
3aMELICHHOTO TeTEepPOLUKINIA, HeoOs3aTeIbHO 3aMElIeHHOro apuia, HeoOsS3aTeNbHO
3aMEIIEHHOTO reTepoapuiIa U 3alUTHOM TPYIIIbI a30Ta,

TpU YCIOBHH, 4TO MO MeHbIneil Mepe onuH mpencrasutens R® u R’ mpencrasnser

coboii rpynmy dopmyasl (1), (i1) wmu (iii):

RLB—YRP
=

b
(i) (i) (i)

rne R, X, Y, R u R onpenenenst B 1aHHOM 1OKyMeEHTe.

[00106] B omnpeneneHHBIXx BapuaHTax OCYLUECTBJIEHUS IO MEHBLIEH Mepe [Ba
npencrasutens R npencrapnsror coboit rpynmy gopmysisl (iv). B onpesieeHHbIX BapuaHTax
OCylllecTBJIEHHs] 1O MeHbIleil Mepe Tpu mpexacTasutens R!' mpencrasnsier coGoil rpymmy
dopmyinbl (iv). B ompeneneHHBIX BapuaHTaX OCYIIECTBJICHHUS O MEHbIIEH Mepe YeThIpe
npencrasutens R' npencrapnstor coboii rpymnmy gopmyJsl (iv). B onpeneneHHbIX BapuaHTax
OCyILeCTBJIEHHS IO MeHbluell Mepe MsTh mpencTasuTeneii R' npencrasnsior coboii rpymmy
dopmynsl (iv). B onpeneneHHBIX BapHaHTaX OCYIIECTBICHMS KaXKMIblii MpeacTaBuTeds R!

npenacTassier codoit rpymmy GopmyJisr (iv).
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[00107] B omnpeneneHHpIX BapuaHTax
HeoOsI3aTeJIbHO  3aMEIIEHHBbIH  aJKUJIEH,
Ci.soankwmieH, HeoOs3aTENIbHO 3aMelIeHHbBIN
Cis0ankmieH, HeoOs3aTENIbHO 3aMelIeHHbBIN
Cap0ankumieH, HeoOs3aTENIbHO 3aMeLIeHHbBIN
Cg-20aNKWIeH, HeOoOs3aTeNbHO 3aMEIICHHbII
Ci-sankuiieH, HeoOs3aTeIbHO 3aMeIleHHBIH
Cs.sanmkuiieH, HeoOs3aTeIbHO 3aMelleHHBIH

ocymecteieHus: L mpencrasisier  coboi

Hanpumep,
Ci-s0anKuieH,
Ci-20ankunen,
Cs-20amKueH,
Cro-20aKuIIEH,
Cr.cankueH,

Cs-sankueH,

Heo0A3aTENBHO

HeO00s13aTEIbHO
HeO00s13aTEIbHO
HEe00s13aTEIbHO
Heo0s13aTeIbHO
HEO0OsI3aTEIbHO

HeO0s3aTENIbHO

3aMelle HHbIN
3aMelle HHbIN
3aMelle HHbIN
3aMelle HHbIN
3aMelle HHbIN
3aMellleHHbIN

3aMelleHHbIN

Cy-saKuiieH Wik HeoOsA3aTeIbHO 3aMeleHHbI C34alIKuie .

[00108] B omnpeneneHHbIX BapuaHTax OCylLIeCTBIeHUs L mpezncrasisier coOoi

He00s3aTeIbHO 3aMellleHHBIH AJIKCHUIICH, Hanpumep, HE00sI13aTeILHO 3aMelleHHbIH

C»-s0anKeHUIIEH, HE00s3aTeIbHO 3aMeleHHbIH Cr-40alIKeHUIIEH, HEOOSI3aTEIbHO 3aMeleHHbBIN
Cr30aKeHUIIEH, HE00s3aTeIbHO 3aMeleHHbIH Co-20aIKeHUIEH, HeO0sI3aTEIbHO 3aMelleHHbIN
Ca-20anKeHUIIEH, HE0Os3aTeIbHO 3aMelneHHbIH Co.20aIKEHUIEH, HEO0SI3aTEIbHO 3aMeleHHbBIN

CsoankeHuneH,  HeoOs3aTenbHO — 3aMemneHHbli  Cio-o0alIKEHHIIEH,  HEOOsI3aTENbHO

3amerneHHbI Cr.salIkeHUJIEH, Heo0s13aTeIbHO 3amelneHHbli C3.salIkeHUIeH, Heo0s3aTeIbHO

3amerneHHbiii  CscaJIKEHUIEH, HeoOs3aTeNbHO  3aMelleHHbI  CssalIkeHUJIEH — MK

HE00s13aTEIBLHO 3aMeIleHHBIN Cs.4alIKEeHUJIEH.

[00109] B ompeneneHHbIX BapuaHTaX OCyILIeCTBIeHUss L mpencrasiser coOoi
HEeOOsI3aTeNIbHO  3aMEINEHHBIA  aKUHWIIEH, Hanpumep, HeOOS3aTENIbHO —3aMelleHHbIH
Cr.s0aKMHIIIEH,  HeoOs3aTedbHO  3amelneHHbld  Cr.40alIKMHHIIEH,  HEOOs3aTeIbHO
3aMeIeHHbII C2-30aNIKMHIIIEH, He00s13aTeIbHO 3aMeIleHHbIN Cr-20anKuHUIIEH,
HEoO0s3aTeNTbHO 3aMeleHHbIH Cs-20aNIKMHUJIEH, HeoO0s13aTeIbHO 3aMeleHHbII
Cs-20aIKMHIIIEH,  HeoOs3aTedbHO — 3aMmelneHHbld  Cs.0alIKMHHIIEH, — HeoOs3aTeIbHO
3aMeIeHHBIN Ci0-20aTKMHUJIEH, Heo0s13aTeIbHO 3aMeleHHbIN CosamKUHUJIEH,

HeoOs3aTebHO 3aMelneHHbI C36aIKUHIIEH, Heo0s3aTeIbHO 3aMelleHHbI Ci.6aIKHHUIIEH,

HeoOs3aTebHO  3aMmelneHHbll  C4.saJKUHWIEH WM HeoOs3aTeNlbHO — 3aMeEIeHHbIN
Cs.4aNKUHUJIEH.

[00110] B ompeneneHHpIX BapuaHTaxX OCyllecTBIieHuss L mpencrasiser coOoi
HEoOs3aTeIbHO 3aMEIIEeHHBI TeTePOANKUIICH, Hanpumep, HeoOs3aTeNIbHO 3aMelleHHBIN

retepoCi-soaIKMIIeH, HeoOs3aTeNnbHO 3aMeleHHbI rerepoCi4oalIKMiIeH, HeoOs13aTebHO

3aMerneHHbli  reTepoCi-30alIKIIeH, HeoOsA3aTeNbHO 3aMelleHHbI  reTepoCi-20alIKuiies,

HeoOs3aTeNnbHO ~ 3aMeIleHHbI  reTepoCsn0alIKHIIeH,  HEOOS3aTeNbHO  3aMEIIeHHBINA

retepoCe-20aIKMIICH, HEOOs3aTeNbHO 3aMeleHHbI rerepoCs.20alIKMIIeH, HeoOs13aTebHO
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3aMenieHHbl  rerepoCio-20alIKMIIeH, HeoOs3aTenbHO 3aMeleHHblll  reTepoCi-6aKIIIEH,
HeoOs3aTeNmbHO ~ 3aMeImneHHbIH  reTepoCr.callKiileH,  HeoOsA3aTeNbHO  3aMEIIEeHHBINA
retepoCs.cankuien, Heo0sA3aTeNbHO 3aMeleHHbIl rerepoCy.calKIIeH, Heo0sI3aTebHO
3aMelIeHHbIH reTepoCy.saKMIeH WM HEOOsI3aTeNIbHO 3aMeIeHHbIN reTepoCs.4aIKUIIeH.
[00111] B ompeneneHHbpIX BapuaHTax OCyLIecTBiieHHss L mpencrasiser coOoi
HEeOoOsI3aTeNTbHO 3aMEIEeHHBI TeTePOANKEHWICH, HANpumMep, HeoOs3aTeNbHO 3aMelleHHbINH
retepoCr-soaIKeHIIIEH, HeOOsI3aTeIbHO 3aMeleHHbII reTepoCr.40alIKeHUIIEH, HEOOS3aTENbHO
3aMelIeHHbI reTepoCa-30alKeHIIeH, HeoOs3aTeNbHO 3aMeleHHbl rerepoCz.20alKeHIIIEH,
HeoOs3aTeNbHO  3aMelleHHbIl  reTepoCs20aIKEHUNIEH,  HEOoOA3aTeNIbHO  3aMELICHHBIN
retepoCe-20aKEeHIIEH, HEOOsI3aTeIbHO 3aMeleHHbII reTepoCs.20alIKeHUNIEH, HEOOS3aTENbHO
3aMelieHHbI rerepoCio-20aKeHUIIEH, HEeo0A3aTeNbHO 3aMeLIeHHbIH reTepoCa-¢alIKeHUIIEH,
HeoOs3aTeNbHO  3aMelleHHbIl  rerepoCs.aKeHWIeH,  HeoOs3aTeNbHO  3aMELIeHHBIN
rerepoCy.caIKEHIIEH,  HeoOs3aTeNbHO  3aMelneHHbId  rerepoCisalikeHWJIeH WU
Heo0s3aTeNTbHO 3aMelIleHHbIH reTepoCs3.4aIKeHIIIEH.

[00112] B ompeneneHHbIX BapuaHTaX OCYLIECTBJIEGHUs L mpencraBisier coOoi
HeoOs3aTeNIbHO  3aMEIUEHHbIN  ANKWUHIICH, Hanpumep, HeoOs3aTeNbHO 3aMELIeHHBINH
retepoCz-soaIKUHIIIEH, HEO0s3aTeIbHO 3aMeleHHbII reTepoCa.40aIKHHUJICH, HEOOsI3aTeTbHO
3aMelleHHbI reTepoCr.30QIKMHIJICH, HEOOsI3aTeNIbHO 3aMeIleHHblH reTepoCr.20alTKMHUIIEH,
HeoOs3aTeNIbHO ~ 3aMeIleHHbId  reTepoCs20aIKUHIIIEH,  HEOOS3aTeNIbHO — 3aMEIIeHHBIH
retepoCe-20aKUHIIIEH, HEOOS3aTENBHO 3aMeleHHbIIN reTepoCs.20aIKHHUIIEH, HEOOSI3aTENBHO
3aMenieHHbI reTepoCio-20aIKHHIIIEH, HEOOs3aTeIbHO 3aMelneHHbIH reTepoCa-caTKMHUIIEH,
HeoO0s13aTeNTbHO 3aMeLICHHBIH C3.6aJIKMHUIIEH, HeoOs13aTeIbHO 3aMeLIeHHBIH
retepoCscaIKUHIIEH,  HeoOs3aTeNbHO  3aMelneHHbIH  rerepoCs-saIkUHWICH — WIH
HeoOs13aTeNTbHO 3aMeIeHHbIN reTepoCs.4aJKUHIIIECH.

[00113] B ompeneneHHpIX BapuaHTaX OCylIecTBieHus L mpencrasiser coOoi
HeoOsI3aTeNIbHO 3aMELIeHHBI KapOOLMKIWICH, Hanpumep, HeOOs3aTeIbHO 3aMEIIeHHbIH
Cs.10kapOoLMKITUIIeH, HeoOs3aTenbHO 3aMenieHHbl CssKkapOOUUKINIIeH, HeoOsI3aTeIbHO
3amenieHHbIH  Cs.sKapOOLMKIIMIIeH, Heo0s3aTeNbHO 3aMelieHHblH CskapOOLUKIUICH WIIH
HeoO0s3aTebHO 3aMeeHHbINH CskapOOLUKITHIIEH.

[00114] B ompeneneHHpIX BapuaHTaxX OCyIIeCTBieHuUss L mpencrasiser coOoi
HEeoOsI3aTeNTbHO 3aMEIleHHbIH TeTePOLMKIIWICH, Hanpumep, HeoOS3aTeNbHO 3aMEIeHHbIH
3-14-uneHHplit reTePOLINKIINIIEH, HeoO0s3aTeIbHO 3aMEeLLEeHHBbII 3-10-uneHHbIN

TeTEPOLMKIIMICH,  HeoOs3aTeNbHO  3aMEINeHHbIH  5-8-uJieHHbIH  TeTEepOLMKIIMJICH,
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HEeOoOsI3aTeNIbHO 3aMEILEHHbIN S-6-4IeHHBIH TeTepOLKINIICH, He00A3aTeNbHO 3aMeIeHHBIN
S5-4NeHHBIN reTepOLMKIMIICH WIH HEOOs3aTeNIbHO 3aMEIEeHHbIN O-UJICHHbIH IeTePOLHKINIICH.
[00115] B omnpeneneHHbIX BapuaHTax OCYLIECTBIEHUs L mpencraBisier coOoi
HeoOsI3aTeNTbHO 3aMEIEeHHBIN apWIIEH, Hanpumep, Heo0s13aTeNbHO 3aMeIleHHbIN (PeHMIIeH.
[00116] B omnpeneneHHbIX BapuaHTax OCYLIECTBIEHUs L  mpencraBisier coOoi
HEeoOsI3aTeNTbHO 3aMELIEHHBIH TeTepOapuiieH, Hanpumep, HeOoOs3aTeNbHO 3aMEeIeHHbINH
5-14-uneHHblil reTepoapuiieH, HEOOS3aTENbHO 3aMeleHHbIH S5-10-1ieHHBIH reTepoapuiieH,
HEeOoOsI3aTeNIbHO 3aMEIleHHBI S-O-4JIeHHBIH TeTepoapuiieH, HeoOsS3aTeNbHO 3aMelleHHbINH
S5-uneHHBIN reTepoapuiIeH WM HeoOs3aTeNIbHO 3aMELeHHbII O-UJIeHHBIN reTepOapuIeH.
[00117] Hanpumep, B onpeneneHHbIX BapuaHTax OCyLIeCTBIeHUs, rae L npencrasiser
co0oil HeoOs13aTeNbHO 3aMELICHHYI alKWJIEHOBYK rpymnmy, rpynmna ¢opmyasl  (1v)
npencTasisier co0oit rpymnmy GpopmMyisr:

ITS

A

rae  npeacrasiser codol nenoe yucio ot 1 1o 50 BKIIOYUTENBHO.

2

[00118] B ompeneneHHbIX BapuaHTaX OCYIIECTBIEHUs (| MPEICTABIsieT COOOW Iieoe
yuciao or 1 go 40 BxmrouuTenpHO. B ompeneneHHbIX BapHaHTaxX OCYIIECTBJICHHS (
npeacTasisier coboi nenoe unucio ot 1 1o 30 BKIFOUMTENBbHO. B onpeneneHHbIX BapraHTax
OCYUIECTBJICHUS] (| TpeacTaBisieT cobol menoe uucio or 1 mo 20 BriIrOYHTETHHO. B
OTpeAeNIEHHbIX BapHaHTaX OCYLIECTBJIEHUS (| MPENcTaBisieT coOoi uenoe uuciao ot 4 no 20
BKJIFOUHMTENIBHO. B OmpeneneHHbIX BapraHTax OCYLIECTBICHHS ( MPEACTABIsieT COOOH 1ieoe
yuciao or 6 a0 20 BkIOUYMTENBHO. B omnpeneneHHbIX BapuaHTaxX OCYIIECTBJICHHS (
npeAcTaBisieT coOON 1enoe Ynucio oT 8 10 20 BKIFOUUTENBHO. B onpeneneHHbIX BapHaHTax
ocyllecTBleHUs:  paBHO 1. B ompeneneHHbIX BapuaHTax OCyLIeCTBIEHHs ( paBHO 2. B
OTpeeNIEHHbIX BapUaHTax OCYLIECTBIEHUs ( paBHO 3. B ompeneneHHBIX BapHaHTax
ocyllecTBJIeHUs]  paBHO 4. B ompeneneHHbIX BapuaHTax OCyLIeCTBIEHHs  paBHO 5. B
OTIpeieNIEHHbIX BapUaHTax OCYLIECTBIEHUs ( paBHO 6. B ompeneneHHBIX BapHaHTax
OCylIeCTBJIEHUs]  paBHO 7. B ompeneneHHbIX BapuaHTax OCyllecTBIeHUs ( paBHO 8. B
OTpeeNIEHHbIX BapUaHTax OCYLIECTBIeHUs ( paBHO 9. B ompeneneHHBIX BapHaHTax
ocyecTsaenus q pasHo 10.

[00119] B onpeneneHHbIX BapuaHTax ocyliecTBieHus kak RS, tak u R mpexncrasnsior
coboit Bomopon. B ompeneneHHbIX BapuaHTax ocyliecTiaeHus R® mpencrasnser coboii

Bonoposi, a R’ mpencrasnsier coGoii rpynmy dopmynsl (i), (ii) unm (iii). B onpeneneHHbIx

55



BapMaHTax ocyinectsiaenus R® mpencrasnser coboii Bomopox, a R’ mpencrapnser coGoit
rpynny (opmyJsi (i). B onpeneneHHbIX BapuaHTax ocyiecTsiaenus R® mpencrasnser coboit
Bonopon, a R’ mpexcrasnsier coboii rpymmy ¢dopmyisl (ii). B omnpeneneHHbIX BapHaHTaX
ocymectsienuss R mpencrasnsier coboii Bomopon, a R’ mpencrapnser coboii rpymmy
dopmyns (iii). B onpeneneHHbx BapuaHTax ocymiecTsienus kak R®Ttax u R’ HesaBucumo
NpeACTaBIsIIOT coboit rpynmy ¢opmynsl (1), (1) wmm (ii1). B onpeneneHHbIX BapuaHTax
ocymectsienus kak R®, Tax u R’ He3aBucuMo npescTaBnstoT coboii rpynmy dopmyJsl (i). B
ONpeneNeHHbIX BapMaHTax ocyuiecTsieHust kak R® Tak u R’ He3aBUCMMO MpeCTaBISIOT
coboit rpymnmy dopmynsi (ii). B onpeneneHHbIx BapuaHTax ocyiecTsuenus kak R® | tak u R’
HE3aBHCHUMO TMpPENCTaBJSIIOT coboit rpymmy ¢opmynsl (ii1). B ompeneneHHbIX BapHaHTax
ocymectsyienus kak R®, tak u R’ npencrasnsior coboli OMMHAKOBYIO Py, BHIOPAHHYIO M3
rpynmsl popmysl (1), (i1) wnu (iii).

[00120] IMoustHo, uto R! oxBaTbiBaeT GOKOBBIE LENMM AMHHOKUCIOT, TaKHE Kak,
NpUBEeHHbIC B Ka4eCTBe NMpHMepoB B Tabiuue | B mpumepax. B onpeneneHHbIX BaprHaHTax
ocymectsienust R! mpencrasnser coboii rpymmy, BHIOpaHHYIO U3 M0OOH U3 TPy GOKOBBIX
Lernel aMUHOKHUCIIOT, IEPEUNCIIEHHBIX B JAHHOM JJOKYMEHTE.

[00121] B omnpeseNeHHbIX BAPUAHTAX OCYLIECTBIEHMS KaXAbli mpencTaBuTens R!
SIBJISIETCS. OJMHAKOBBIM. B omnpeneseHHbIX BapHaHTaX OCYLIECTBICHHs IO MEHbIIEH Mepe
oma Rl-rpynma ornmuuaercs. B ompeneneHHBIX BapHaHTaXx OCYLIECTBIeHHs Kaxaas R!-
rpynna siBjaseTcs pa3andHoOl.

[00122] Kak, B Lenom, onpesiesieHo Bbime, R* mpescrasiser coboii rpynmy GopMybl

(), (if) wn (iii):

RLB—YRP

) (i) (iit)
rie R', X, Y, RY u R onpenenenst B 1aHHOM 10KyMeHTe.
[00123] B onpejiesieHHBIX BapUaHTax ocyllecTsieHus R? mpesncrasnser coboii rpymmy
dopmynsi (i). B onpeneneHHbIx BapuaHTax ocyiecTsieHus R? nmpencrasnser coboii rpymmy
dopmynsi (ii). B onpeseneHHbIX BapuaHTax ocyiecTsieHus R? mpencrasisieT coboii rpymmy
bopmyast (iil).
[00124] Kak, B 1emoM, ompefeneHo Beime, R’ mpeacrasnser coboil BOROpPOX,

HEO0s3aTEILHO 3aMeIleHHBII AJIKHUIIL, HE00s3aTEILHO 3aMeIIeHHbIN AJIKCHUII, HEOO0s13aTEIBLHO
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3aMELICHHbIH aJKUHWJ, HeoOS3aTeNIbHO 3aMEINEeHHBbIH KapOOLMKIIMI, HeoOsS3aTeNbHO
3aMELICHHbI  TeTePOLMKJIWI, HEO00sA3aTeNbHO 3aMEIIeHHBbI  apwil, HeoOsS3aTeNbHO
3aMELIEHHbIN TeTepOapIll, 3AIUTHYIO TPYIITY a30Ta Wi rpymmy Gopmydsl (1), (1) umu (ii1);
HeoOssarensHo, rae R u R! rpymnma obwenuseHsl ¢ 00pa3soBaHHEM HeOOA3aTENbHO
3aMELIEHHOr0 5-6-4JIEHHOTO TeTePOLMKINYECKOrO KOJIbLA.

[00125] B ompeneneHHbIX BapMAaHTax oOcyllecTBAeHus R’ mpencrapiser coboit
BOHOpOA. B ompeneneHHBIX BapUaHTAaX OCYyIIeCTBleHHs R’ mpexncrasiseTr coboit
HeoOsI3aTeNTbHO 3aMEIeHHBIH alKWI, Hanpumep, HeoOs3aTeNbHO 3aMelneHHbIH Ciealikui,
HeoOsi3aTenbHO  3aMelneHHbld  Cr.cankmy, HeoOs3arenbHO — 3ameleHHbl  Cs.calkui,
HeoOs13aTenbHO 3aMmelieHHbI  Cy.cankui, HeoOsi3aTenpbHO 3ameleHHb Cy-salkuin Wi
HeoOs13aTeNnbHO 3aMeleHHbIH C3.4aIKul.

[00126] B ompeneneHHbIX BapMAaHTaX OCyllecTBAeHUMss R’ mpencrapiser coboit
HeoOs3aTeNbHO ~ 3aMELICHHBbIH  allKeHWJI, Hanpumep, HeoOs3aTeNbHO  3aMELIeHHBIN
CarsankeHns, HeoOs3aTeTbHO 3aMelneHHbIH C3.salKeHW1, HeoOS3aTeIbHO 3aMEeLIeHHBINH
Cs-aNKeHMI, HEOOs3aTeNbHO 3aMelneHHbld CisalKEeHUI WM HeOOs3aTeNIbHO 3aMeleHHbIH
Cs-sanKeHu.

[00127] B ompeneneHHLIX BapHaHTax oOCyHlecTBIeHus R® mpencrasnser coboit
HEeoOsI3aTeNIbHO ~ 3aMEINEHHBbIA  aJKUHWI, HANpumep, HeoOs3aTeNIbHO  3aMEIIeHHbIH
Cr.sanKUHUI, HeoOs13aTeabHO 3aMellneHHbI C3.caIKUHUI, HeoOs3aTeIbHO 3aMelleHHbIH
CicanknHUI, HEOOSI3aTENIbHO 3aMeleHHbIH Cy.5aJIKHHUAJI UK HEOOSI3aTENbHO 3aMEIEeHHbII
C3.4ankuHUI.

[00128] B omnpeneneHHLIX BAPUAHTAX OCyLIecTBAeHHMs R’ mpencrapiser coboit
HEeoOsI3aTeNIbHO  3aMELIeHHBIH KapOOLMKIWIL, Hanpumep, He00sA3aTeNbHO 3aMEIeHHbIH
Cs.iokapOouukimi, — HeoOsi3aTepbHO — 3aMelneHHbId  CsgkapOOUUKImI, — HeoOsI3aTeNbHO
3amenieHHbIH  Cs.ekapOOUuKiI, HeoOsi3aTenbHO 3aMelleHHbld  CskapOOLUKIMI WM
HeoOs3aTenbHO 3aMeeHHbIN CekapOOLMKITIIT.

[00129] B ompeneneHHLIX BAPUAHTAX OCyllecTBAeHMs R’ mpencraeiaser coboit
HEeoOsI3aTeNIbHO 3aMEINEHHBbIH TeTePOLUKIWI, HANpumep, HeoOsI3aTeNIbHO 3aMeIleHHbIN
3-14-uneHHbIll TETEPOLMKIINII, HEOOS3aTeIbHO 3aMELICHHbIH 3-10-UJIeHHBIH TeTepOIHKINII,
HEeoOsI3aTeNTbHO 3aMEIEHHBIH S5-8-WIeHHBIH TeTepOLMKIINI, HE0OS3aTeNbHO 3aMEIIeHHBIH
5-6-uNeHHbIH TeTePOLUKIIIII, HEOOS3aTeNbHO 3aMEIIECHHBIH S-YJIEHHBIH TeTepOLUKIIII M
HeoOs13aTeNTbHO 3aMEIEeHHbIN O-UJIeHHBIH IeTePOLMKIINIL

[00130] B ompeneneHHLIX BAPUAHTAX OCyllecTBAeHus R’ mpencrapiser coboit

HeoOsI3aTeNTbHO 3aMEIeHHBIN apuil, Hanpumep, HeoOsA3aTeIbHO 3aMELICHHbBIN (DEeHMUII.
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[00131] B ompeneneHHbIX BApMAHTaX oOCyllecTBAeHus R’ mpencrapiser coboit
HEeoOsI3aTeNIbHO  3aMELICHHBbIH TeTepoapuil, Hanpumep, HEOOA3aTEIbHO 3aMEIeHHBIN
5-14-uneHHbIli reTepoapmi, HEOOs3aTENbHO 3aMelleHHbI S5-10-ujeHHbI rerepoapu,
HEeOoOsI3aTeNIbHO 3aMEIIEeHHbIH S-O-WIEHHBIH TIeTepoapm, HeoOs3aTeNbHO 3aMeIleHHbINH
S5-uneHHBIN reTepoapui WIM HeEOOs3aTeIbHO 3aMEINEeHHbIN O-UJIeHHBIH reTepoapul.

[00132] B ompeneneHHbIX BapMAaHTax oOcyllecTBAeHus R’ mpencrapiser coboit
3aLIUTHYIO TPYIILY a30Ta.

[00133] B omnperneneHHBIX BapuaHTax oCyllecTBieHus R’ mpencrasnser coboii rpymmy
dopmynsi (i), (ii) unu (iii). B onpeneneHHbIX BapHaHTaX ocyllecTBieHus R’ mpencrasnser
coboit rpymmy ¢opmyist (i). B onpeneneHHbx BapuanTax ocyiectsienus R® npencrasnser
coboit rpynmy gopmynsi (ii). B onpeneneHHbIX BapuaHTax ocyllecTeaeHus R mpencrasnser
co0oii rpynny dopmydsl (1it).

[00134] B onpeneneHHbIX BapuUaHTax ocymiecTsieHus R’ u cmexHas R'-rpymmbi
oOpemuHeHbl ¢ oOpa3oBaHMEM  HeOOs3aTebHO  3aMEIIEHHOr0  S-0-4JIEHHOTO
reTepPOLMKINYECKOTO  KOJbLA, HANpumep, S-4JIEHHOTO TeTepOLMKINYECKOrO KOJbIIa,
Hanpumep, HeoOA3aTeNbHO 3aMELIEHHOTO MUPPOIHANHUIBHOTO KOJIBLIA.

[00135] B ompeneneHHbIX BapUaHTax oOCYyHlecTBIeHus R® mpencrasnser coboit
Bonoponi, a R? mpencrasnsier co6oit rpynmy ¢opmynsl (i), (ii) unum (iii). B onpenenenHbIx
BapMaHTax ocylnecTiaeHus R’ mpencrasnser coboii Bomopox, a R? mpencrapaser coboit
rpynny dopmyJsl (i). B onpeneneHHsIX BapuaHTax ocyiecTsiaeHus R mpencrasnser coboit
Bonopon, a R? mpexcrasnsier coboii rpymmy dopmyisl (ii). B ompeneneHHBIX BapHaHTaxX
ocymectsienuss R® mpencrasnser coboit Bomopon, a R? mpencrapnsier coboil rpymmy
dopmynsr (iii). B onpeneneHHbIX BapHaHTax ocyliecTBleHHs kak R2, Tak u R’ HesaBucumo
npeAcTaBsIOT coboit rpynmy ¢opmynsl (1), (1) wmm (iii). B onpeneneHHbIX BapwaHTax
ocyecTsienus kak R?, Tak u R? He3zaBucuMo mpesicTaBistoT coboii rpynmy gopmyisl (i). B
ONpeneNeHHbIX BapMaHTaX ocyllecTBieHus kak R’ Tak u R’ He3aBUCHMO MpejCTaBIsIOT
coboit rpynmy Gopmysl (ii). B onpeneneHHbIx BapuaHTax ocyiectsieHus kak R% tak u R’
HE3aBHUCHMO NPEACTABISIIOT coboi rpymmy Gopmynel (iii). B ompeneneHHbIX BapuaHTax
ocyecTsienus kak R%, tak u R npencrasnsior coboii 0nMHAKOBYIO Py, BLIOPAHHYIO M3
rpymmel popmydsl (1), (11) wmu (iii).

[00136] Kak, B 1menoMm, ompezeneHo sbime, R* mpencrasnser coboit -OR™M, -N(RA*),
wtn  -SRA. rme xaxmeii ciyuaii R mesaBmcumo mpencraBiser coGoif  BOTOpOX,
HEeoOsI3aTeNTbHO 3aMELIEHHBIN aJIKHJI, He00sS3aTeIbHO 3aMEINeHHBIN aTKeHI, HEO0sI3aTeTbHO

3aMELICHHbI aJKUHWJ, HeoOS3aTeNIbHO 3aMEINEeHHBIH KapOOLMKIIMI, HeoOsS3aTeNbHO
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3aMEIeHHbIH  TeTEPOIMKINI, HeoO0s3aTelbHO 3aMeIIeHHbIH apuil, Heo0s3aTeNbHO
3aMEIIECHHBIN reTepoapwuil, 3alUTHYIO TPYNNy KHUCJIOPOAA, KOraa MNPUCOECAMHEH K aTOMy
KUCJIOPO/a, 3allUTHYIO TPYIINy CePhl, KOraa MPUCOEINHEH K aTOMY CEpbI, 3alIUTHYIO TPYIITY
a30Ta, KOr[a TPHCOEAMHEH K aToMy a30Ta, Wi nase RA* rpymmel oObemuHeHBI C
oOpa3oBaHHEeM HEOOs3aTebHO 3aMEIIEHHOrO TIeTePOIUKINYEeCKOr0 WIH Heo0s13aTeIbHO
3aMEIIeHHOTO reTepOapUIbHOrO KOJbIIA.

[00137] B ompeneneHHBIX BapuaHTax ocymecTsieHus R* mpencrasmnsier coboit -ORAY,
rne R npencrasnsier co6oii Bonopo, HEOOA3aTENLHO 3aMEIEeHHbIH KU, He00A3aTeNbHO
3aMeLIeHHbIH aJKeHII, He00sA3aTEIbHO 3aMELEHHbIH aJTKUHII, He0Os3aTeIbHO 3aMeeHHbIH
KapOOLMKIINII, HeoOsI3aTeIbHO 3aMEIEeHHbINH TeTePOLMKIIIII, HeOoOsS3aTeNbHO 3aMelleHHbIH
apuj, HeoOs3aTeNIbHO 3aMEIIEHHbIN reTepoapui WM 3allUTHYIO TPYMNy Kucjaopoaa. B
ONpeneNeHHbIX BapuaHTaX ocymecTsneHus RA* mpencrasnser coGoii  Bomopon WM
HEOoOA3aTeNbHO 3aMEIeHHbIH ankui. B onpeneNeHHbIX BapHaHTax oCyliecTBieHus RA4
npencTasisier coO00i BOIOPOA.

[00138] B  ompemeneHHbIX ~ BapuMaHTaX ~ ocymecTeieHus R mpexcrapmser
coboii -N(R™),, rme kaxmeii ciywaii RA* mHesaBumcuMo npencrasisier coboii BOXOPOX,
HeoOsI3aTeNTbHO 3aMELICHHBIN aJIKHII, He00sS3aTeIbHO 3aMEIEeHHbBIN aJTKEHI, HEOOsI3aTeTbHO
3aMEIIEHHbI aJKWHWUJI, HEeOOsS3aTeNIbHO 3aMEINEeHHBbIA KapOOLMKIIMI, Heo0s3aTeNbHO
3aMEIIEHHbI  TeTEPOLMKIIMI, HeOoOsA3aTebHO 3aMEIIEeHHBbIH  apuil, HeoOs3aTeNbHO
3aMeIeHHbIN reTepoapuJl, 3aIlUTHYIO IPYIITy a30Ta, KOraa MPUCOEIUHEH K aTOMY a30Ta, WK
nse  RA-rpynmer  oObenmHeHBl ¢ 0OpasOBaHHEM — HEOOA3aTENbHO — 3aMEIIeHHOTO
reTEPOLMKINYECKOTO WM HEOOS3aTENbHO 3aMEIEHHOr0 TIeTepOapHIbHOrO KOoJblia. B
OMNMPEACIICHHBIX BapHaHTaxX OCYIICCTBJIICHUSA IIO MEHbIIEN MEpPE OAUH MNPEACTABUTECIDL RA4
npezacTaBysieT co00N BOIOPOI MM HEOOSI3aTENbHO 3aMEIEHHbINH anKujil. B omnpeneneHHbIX
BapHaHTax OCYLICCTBIICHUA I10 MEHbIIEN MEPE OAWH IMPEACTABUTEID RA4 NMpEaACTaBIACT
co0oii BOTOpOI.

[00139] B onpeneneHHbIX BapHaHTax ocyunectsienus R* mpencrasmser coboit -SRA*
rne R* npencrasnsier coGoii BoRopoa, HEOOA3aTENLHO 3aMEIIEHHbIH ANKII, HeO0S3aTENbHO
3aMeIeHHbIN aJKeHII, He00sS3aTeIbHO 3aMeEHHbIN aJKUHII, He0Os3aTeIbHO 3aMele HHbII
KapOOLMKITHII, HEeOOsI3aTeIbHO 3aMEIEHHbIN TeTePOLUKIIIII, HeOOsS3aTebHO 3aMelleHHbIH
apuj, HeoOs3aTeNbHO 3aMEIleHHbIH TeTepoapuil WM 3al[UTHYHO Tpymnmy cepbl. B
ONpeneNieHHbIX BapUaHTAaX ocymecTsneHns RA* mpencrasnser coGoii Bomopon i
HEOOA3aTeNIbHO 3aMEIIeHHBIH ankui. B OIpeneNeHHbIX BapHAHTaX OCyLIecTBieHHs RA4

npeacTaBisieT coOOH BOJOPO.

59



[00140] Kak, B 1enoM, ompefeneHo Beime, R> mpeactasaser coboil BOMOPOI,

)
HeoOsI3aTeNTbHO 3aMELIEHHBIN aJIKIII, He00sS3aTeNbHO 3aMEIeHHBIN aJTKEHI, HEO0s3aTebHO
3aMELICHHbIH aJKUHWJ, HeoOS3aTeNIbHO 3aMEINEeHHBbIH KapOOLMKIMI, HeoOsS3aTeNbHO
3aMELICHHbI  TeTEepOLMKJIWI, HEO00sA3aTeNbHO 3aMEINeHHBbIH  apwil, HeoOsS3aTeNbHO
3aMELIEHHBbI TeTepOapUJl WM 3alUUTHYK [PyIIy a3oTa. B onpeneneHHbIX BapHaHTax
OCYIIECTBIIEHHS IO MeHblIel Mepe OfuH MpeacTaBuTenb R> npencrasnsier coboit Bogopoa. B
ONpeneNeHHbIX BAPMAHTaX OCYIIECTBIEHHUs Kaxk /bl MpencTtasuTenb R’ npencrapiser coboi
BOZAOPOL.

[00141] B nmaHHOM JOKYMEHTe TOAPAa3yMEBAIOTCS  PA3IMYHble KOMOWHAIUU
BBILIIEYKA3aHHBIX BAPUAHTOB OcyliecTBIeHus popmysl (I).

[00142] Hanpumep, B ONpeneNeHHbIX BapUAHTAX OCYILUECTBJIEHUs, TA€ KaXKIbIi

IPEeCTaBUTENb M paBeH 1, a KaXablil mpencTaBuTenb Z npeactasisier codboit O, coennHeHne

dopmyssl (I) mpencrasnser codoit coenunenne dpopmybl (I-f):

0 5 ?

R
| R*
N

Zz—A

R2_
R’ R

) o (1-f),

WM €ro conlb. B ONpeleNeHHbIX BapMaHTaX OCYLIECTBIEHMsS 1O MeHblneil mepe omun R!

npeacTasiseT coboii rpymnmy dopmynsl (iv). B onpeseneHHbIX BapHaHTaX ocyliecTBiIeHus R?
npefcTaBIsgeT coboii rpymnmy dopmynsl (i). B onpeneneHHbIX BapHaHTaX OCyInecTBieHus R?
npeacTaBiseT coboit rpynmy Gopmyns (ii). B onpeneneHHbIX BApUaHTax OcyiecTBieHus R?
npencrasisier codoit rpymnmy ¢opmyisl (iii). B onpeneneHHbIX BapuaHTaX OCYINECTBICHUS
R® npencrasaser coboit rpynmy dopmyis (i). B onpeneneHHbIX BApUAHTAX OCYIIECTBICHHUS
R® npencrasnsier coboit rpynmy GopmyJsl (ii). B onpeseneHHbIX BApUaHTax OCYyIIECTBIEHHUs
R® nmpencrasnsier coboit rpymmy Gopmynnt (iii). B ompenmeneHHBIX —BapuaHTax
ocymecTsinenuss R* mpencrasmser coboit  -OR*. B ompenmeneHHbIX — BapHAHTax
ocymecTtsienuss R° mpencrasnser coGoil  Bomopon. B ompeneneHHbIX BapUaHTax
ocywecTsiaeHuss n pasHo 0. B omnpeneneHHbIX BapuaHTax OCYLIECTBJIEHHs n pasHo 1. B
OTPENeJICHHBIX BapUAHTaX OCYLIECTBIEHHs N paBHO 2. B ompeneneHHbIX BapHaHTax
OCYLIECTBJIEHUSI N paBHO 3. B ompeneneHHBIX BapuaHTax OCYLIECTBIEHHs n paBHO 4. B

ONMPEACIICHHBIX BApPHUAHTAX OCYHIECTBJICHUA N PABHO 5.
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[00143] Hampumep, B onpeneneHHbIX BapuaHTax ocymiectsieHus: ¢opmyisl (I-f), rme
Kaxaplil nmpencrasutens R mpencrasnser coboit rpynmy ¢opmynsl (iv), TpexycMOTpeHO

coenunaenue popmyner (I-f1):

0O
0O R°
R3 I R4
5 N—
R4—N— ! R6
BN N7
LD Jo ke
R’ (I-f1),

WIA €ro cojb. B ompeneneHHbIX BapHaHTax OCyLlecTBIeHHs L mpencrasisier coOoi
HEOOSA3aTENbHO 3aMeLIEHHbI ankuieH. B onpeneneHHbIX BapuaHTax oOcylnecTBieHus: R°
npeacTasseT coboii rpynmy gopmynsl (i). B onpeneneHHbIX BapuaHTax ocyinecTBienus R
npencTasiser coboii rpymmy gopmyisl (ii). B onpeneneHHbIx BapuaHTax ocymecTsaeHus R
npezacTasisier coboli rpynmy ¢opmyisl (iil). B onpeneneHHbIX BapraHTax OCYIIECTBICHUS
R’ npencrasnser coboit rpynmy popmyisl (i). B onpeneneHHbIX BapuaHTax OCYLIECTBIEHHUS
R7 npencrapnsier coboii rpynmy Gopmynsl (ii). B onpeneneHHbIX BapuaHTax OCYIIECTBIEHHUs
R’ npencrasnser coboii rpymmy Gopmysl (iii).

[00144] B omnpeneneHHbIX BapuaHTax ocymectsiaeHus Qopmyasl (I-f), roe R?

npencrassier codoit rpymmy Gopmyisl (1), npenycMoTpeHo coequnenue Gopmyasr (I-£2):
o R° i
R? I R*
e
\ R1
RPY—/ R

) o (1-£2),

WM €ro conlb. B ONpefeNeHHbIX BapMaHTaX OCYLIECTBIEHMs 1O MeHblneil mMepe omun R!
npefcTasiseT coboii rpymnmy Gpopmyiel (iv). B onpeneneHHbIX BapuaHTax ocyliecTsiaenus R
npefcTaBiseT coboii rpymnmy gopmynsi (i). B ompeneneHHbIX BapHaHTax ocyiecTsaeHus R>
npefcTaBseT coboii rpynmy Gopmynsi (ii). B onpeneneHHbIX BapuaHTax ocyliecTsieHus R
npencrasisier codoit rpymmy ¢opmyisl (iii). B onpeneneHHbIX BapuaHTaX OCYIIECTBICHUS
R* mpencrasnser coboit -ORA. B ompemeneHHbIX BapuaHTax oCyllecTBieHus R’
npezacTasisier codoi Bogopoa. B ompeneneHHBIX BapHaHTax OCYIIECTBJIEHUS n paBHO 0. B
OTpENeJICHHbIX BapUaHTaX OCYLIECTBIEHHs n paBHO 1. B ompeneneHHbIX BapHaHTax
OCYLIECTBJIEHUSI N paBHO 2. B ompeneneHHBIX BapuaHTax OCYLIECTBIEHHs n paBHO 3. B
OTIpPENeJICHHBIX BapUaHTaX OCYLIECTBIEHHs N paBHO 4. B omnpeneneHHbIX BapHaHTax

OCYILIECTBJICHUS N PABHO 5.
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[00145] Hanpuwmep, B onpeneneHHbIX BapuaHTax ocyiuectsieHus ¢popmyds (I-12), roe
Kaxaplil nmpencrasutens R mpencrasnser coboit rpynmy ¢opmynsl (iv), TpexycMOTpeHO

coenunaenue popmyner (I-£3):

0
0O RS
R3 I R4
RL [!]— N—
p \/ L R®
RPY 6 N7
L\N/R N
L Jo k
R’ (I-£3),

WIA €ro cojb. B ompeneneHHbIX BapHaHTax OCyLlecTBIeHHs L mpencrasisier coOoi
HEOOSA3aTENbHO 3aMeLIEHHbI ankuieH. B onpeneneHHbIX BapuaHTax oOcylnecTBieHus: R°
npeacTasseT coboii rpynmy gopmynsl (i). B onpeneneHHbIX BapuaHTax ocyinecTBienus R
npencTasiser coboii rpymmy gopmyisl (ii). B onpeneneHHbIx BapuaHTax ocymecTsaeHus R
npezacTasisier coboli rpynmy ¢opmyisl (iil). B onpeneneHHbIX BapraHTax OCYIIECTBICHUS
R’ npencrasnser coboit rpynmy popmyisl (i). B onpeneneHHbIX BapuaHTax OCYLIECTBIEHHUS
R7 npencrapnsier coboii rpynmy Gopmynsl (ii). B onpeneneHHbIX BapuaHTax OCYIIECTBIEHHUs
R’ npencrasnser coboii rpymmy Gopmysl (iii).

[00146] B omnpenieneHHbIX BapuaHTax ocyiecTsnenus gopmyisl (I-f), e kaxmbiii R? u
R’ He3aBHCHMO MpPEACTABISIOT coOoi rpymmy GopMyisl (i), MPEenyCMOTPEHO COETHHEHUE
bopmysl (I-f4):

RL

RPY—\/ O RS Q
\| I R4
\ R1
RPY—/ R
) o (I-f4),

WM €ro conlb. B ONpefeNeHHbIX BapMaHTaX OCYLIECTBIEHMs 1O MeHblneil mMepe omun R!
npefcTasiseT coboi rpymmy Gopmynsl (iv). B onpeneneHHbIX BapHaHTax ocyliecTiaenus R
npencrasnsier coboii -OR™. B onpeneneHHbIX BapHaHTax ocymiecTsieHus R’ mpencrasnser
coboii Bogopoa. B onpeneneHHbIX BapuaHTax ocymecTieHus n paHo 0. B onpeneneHHbIX
BapHaHTaxX OCYILEeCTBJIEHHs n paBHO 1. B onpeneneHHbIX BapuaHTaxX OCYLIECTBJIEHHS N PABHO
2. B ompeneneHHbIX BapuaHTaxX OCYIUIECTBJIEHMs N paBHO 3. B omnpeneneHHBIX BapuaHTax
OCYLIECTBJIEHUS N paBHO 4. B onpeneneHHbIX BapuaHTax OCYIIECTBJICHUS N PABHO 3.

[00147] Hanpuwmep, B onpeneneHHbIX BapuaHTax ocyiuectsieHus ¢popmydsl (I-f4), roe
Kaxaplil mpencrasutens R mpencrasiser coboif rpynmy ¢opmynsl (iv), TpemycMOTpeHO

coenunaenue Gopmyner (I-£5):
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Rt i ] 0
RPYﬁ/ 0 ||?5 )
RL\JN ‘HJ_N"H]-R
]
6
RPY_/ L R6 L\ /R
N7 \
- |7 - n R7
R (I-£5),

WIH ero cojb. B ompeneneHHbIX BapuaHTaxX oOCymecTeieHUss L mpencramisier coOoi
HEOOSA3aTeNbHO 3aMelleHHbI ankuieH. B onpeneNeHHbIX BapuaHTax ocylnecTBieHus: R°
npefcTasseT coboii rpynmy gopmynsl (i). B onpeneneHHbIX BapHaHTax ocyinecTBienus R°
npeacTasseT coboit rpynmy Gopmyns (ii). B onpeneneHHbIX BapuaHTax ocyiiecTsienus RO
npencTasisier codoil rpymmy ¢gopmyisl (ii1). B onpeneneHHbIX BapuaHTaxX OCYIIECTBICHUS
R’ npencrasnaser coboit rpynmy ¢opmyis (i). B onpeseneHHbIX BApUAHTaX OCYILIECTBIEHHUs!
R’ npencrasnsieT coboit rpynmy GopmyJsl (ii). B onpeneneHHbIX BApUaHTax OCYIIECTBICHHUs
R’ npencrasnsier coboit rpymmy Gopmynsi (iii).

[00148] rie R’

(-9,

npezacTasysier cobol rpymnmny ¢popmyJsi (ii), mpenycMoTpeHo coenunenue Gopmysl (I-£6):

B ompeneneHHbIX BapHaHTaX OCYIIECTBICHUS (HOpMyJIbI

3

0]

B

T
N

5

0]

B

R1

O —
MW

RLX

n

(I-£6),

WM €ro conlb. B ONpefeNeHHbIX BapMaHTaX OCYLIECTBIEHMs 1O MeHblneil mMepe omun R!
npefcTasiseT coboii rpymnmy dpopmyiel (iv). B onpeneneHHbIX BapuaHTax ocyuiecTsiaenus R
npefcTaBiseT coboii rpymnmy gopmysl (i). B onpeneneHHbIX BapHaHTax ocyiecTsaeHus R>
npefcTaBiseT coboii rpymmy Gopmynsi (ii). B onpeneneHHbIX BapuaHTax ocyliecTsieHus R’
npencrasisier codoit rpymmy ¢opmyisl (iii). B onpeneneHHbIX BapUaHTaX OCYINECTBICHUS
R* mpencraBnser coboit -ORA. B ompenmeneHHbIX BapuaHTax ocCyllecTieHus R’
npezacTasisier codoil Bogopon. B ompeneneHHBIX BapHaHTax OCYIIECTBJIEHUs n paBHO 0. B
OTpENeJICHHbIX BapUaHTaX OCYLIECTBIEHHs n paBHO 1. B ompeneneHHbIX BapHaHTax
OCYLIECTBJIEHUSI N pPaBHO 2. B omnpeneneHHBIX BapuaHTax OCYLIECTBJIEHHs n paBHO 3. B
OTNpENeJICHHBIX BapUaHTaX OCYLIECTBIEHHs n paBHO 4. B omnpeneneHHbIX BapHaHTax
OCYILIECTBJICHUS N PABHO 5.

[00149] Hanpuwmep, B onpeneneHHbIX BapuaHTax ocyiiectsieHus ¢popmydsl (I-16), roe
Kaxaplil mpencrasutens R! mpencrasnser coboif rpynmy ¢opmynsl (iv), TpemycMOTpeHo

coenunrenue popmyner (I-£7):
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R B L R

RX - 4k
R? (1-£7),

WIA €ro cojb. B ompeneneHHbIX BapHaHTax OCyLIecTBIeHWs L mpencrasisier coOoi

HEOOSA3aTeNbHO 3aMelleHHbI ankuieH. B onpeneNeHHbIX BapuaHTax ocylnecTBieHus: R°
npefcTasseT coboii rpynmy gopmynsl (i). B onpeneneHHbIX BapHaHTax ocyinecTBienus R°
npeacTasseT coboit rpynmy Gopmyns (ii). B onpeneneHHbIX BapuaHTax ocyiiecTsienus RO
npencTasisier codoil rpymmy ¢gopmyisl (ii1). B onpeneneHHbIX BapuaHTaxX OCYIIECTBICHUS
R’ npencrapnser coboii rpynmy ¢opmynsi (i). B onpeneneHHbIX BapuaHTax OCyLIECTBJIEHHUS
R’ npencrasnsieT coboit rpynmy GopmyJsl (ii). B onpeneneHHbIX BApUaHTax OCYIIECTBICHHUs
R’ npencrasnser coboii rpymmy Gopmysl (iii).
[00150] B onpenenenHbx Bapuantax ocymectsienus gopmynbl (I-f), rme R? u R?
HE3aBHUCHMO TNPEACTaBJSIIOT coboit rpymmy ¢opmynbl (i), TPEeAyCMOTPEHO COENUHEHHE
dopmyssl (I-£8):

REX_20
0
o R°
I R*

N_

0 N— .
§_/_ e R

RX - n (1-68)

WM €ro conlb. B ONpefeNeHHbIX BapMaHTaX OCYLIECTBIEHMs 1O MeHblneil mepe omun R!
npefcTasiseT coboii rpymnmy Gpopmynsl (iv). B onpeseneHHbIX BapHaHTax ocyliecTiaenus R
npencrasnser coboii -OR™. B onpeneneHHbIX BapHaHTax ocymiecTsieHus R’ mpencrasnser
coboii Bogopoa. B onpeneneHHbIX BapuaHTax ocymecTBieHus n paHo 0. B onpeneneHHbIX
BapHaHTaxX OCYyIeCTBJIEHHs n paBHO 1. B onpeneneHHbIX BapuaHTax OCYLIECTBJIEHHS N PABHO
2. B ompeneneHHbIX BapuaHTax OCYIUNECTBJIEHMs N paBHO 3. B omnpeneneHHBIX BapuUaHTax
OCYLIECTBJIEHUS N paBHO 4. B onpeneneHHbIX BapuaHTax OCYIIECTBJICHUS N PABHO 3.

[00151] Hanpuwmep, B onpeneneHHbIX BapuaHTax ocyiiectsieHus ¢popmydsl (I-18), roe
Kaxaplii mpencrasutens R mpencrasnser coboif rpynmy ¢opmynsl (iv), TpemycMOTpeHO

coennrenue popmynel (I-19):
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RLX 0
0
0O R
B
0 N—
L R
R'X L T
R? (1-f9),

WIN ero cojb. B ompeneneHHBIX BapuaHTax ocCymecTeieHuss L mpencrasisier coOoi
HEOOS3aTeNbHO 3aMelleHHbI ankuieH. B onpeneneHHbIX BapuaHTax ocylnecTeieHus: R°
npefcTasseT coboii rpynmy gopmynsl (i). B onpeneneHHbIX BapuaHTax ocyinecTsienus R
npeacTasiseT coboit rpynmy Gopmyns (ii). B onpeneneHHbIX BapuaHTax ocyiecTsienus RO
npencTasisier codoit rpymmy ¢gopmynsl (ii1). B onpeneneHHbIX BapuaHTaxX OCYIIECTBICHUS
R’ npencrasnsier coboit rpynmny ¢opmyisi (i). B onpeneneHHbIX BApUAHTaX OCYILIECTBIEHHUs
R’ npencrasnsieT coboit rpynmy GopmyJsl (ii). B onpeneneHHbIX BApUaHTax OCYIIECTBIECHHUs
R” npencrasnsier coboit rpymmy Gopmysi (iii).

[00152] rme R?

(-9,

npeacTasysier cobol rpymnmy ¢popmyJsl (iii), mpeaycMoTpeHo coenurenue Gopmyisl (I-£10):

B ompeneneHHbIX BapHaHTaX OCYINECTBICHUS (POpMyJIbI

0

B

R1

T
N

5

_Hl—m

R1

n

(I-f10),

WM €ro conmb. B ONpefeNeHHbIX BapMaHTaX OCYLIECTBIEHMs 1O MeHblneil mMepe omun R!
npefcTasseT coboii rpymnmy dopmyiel (iv). B onpeneneHHbIX BapuaHTax ocyuiecTsiaeHus R
npefcTaBiseT coboii rpymnmy Gopmynsi (i). B onpeneneHHbIX BapHaHTax ocyiecTsaeHus R>
npefcTaBiseT coboii rpynmy Gopmynsi (ii). B onpeneneHHbIX BapuaHTax ocyliecTsieHus R
npencrasisier codoit rpymmy ¢opmyisl (iii). B onpeneneHHbIX BapuaHTaX OCYINECTBICHUS
R* mpencraBnser coboit -ORA. B ompenmeneHHbIX BapuaHTax ocymiecTieHus R’
npezacTasisier codoil Bogopoa. B ompeneneHHbIX BapHaHTax OCYIIECTBJIEHUS n paBHO 0. B
OTNpENEeNICHHbIX BapUaHTaX OCYLIECTBIEHHs n paBHO 1. B ompeneneHHbIX BapHaHTax
OCYLIECTBJIEHUSI N paBHO 2. B ompeneneHHBIX BapuaHTax OCYLIECTBJIEHHs n paBHO 3. B
OTPENEeJICHHBIX BapUAHTaX OCYLIECTBIEHHs N paBHO 4. B omnpeneneHHbIX BapHaHTax
OCYLIECTBJICHUS N1 PABHO 5.

[00153] Hamnpumep, B onpeneneHHbIX BapraHTax ocymectsieHus ¢popmyisl (I-f10), rae
Kaxaplil mpencrasutens R mpencrasnser coboit rpynmy ¢opmynsl (iv), TpemycMOTpeHo

coenunaenue popmyner (I-f11):
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3 O RO i
I )
N_
/ L RS
RL L \N/R6 \N/
- | - n R?
R7 (I-f11),

WIA €ro cojb. B ompeneneHHbIX BapHaHTax OCyLIecTBIeHWs L mpencrasisier coOoi
HEOOSA3aTeNbHO 3aMelleHHbI ankuieH. B onpeneNeHHbIX BapuaHTax ocylnecTBieHus: R°
npefcTasseT coboii rpynmy gopmynsl (i). B onpeneneHHbIX BapHaHTax ocyinecTBienus R°
npeacTasseT coboit rpynmy Gopmyns (ii). B onpeneneHHbIX BapuaHTax ocyiiecTsienus RO
npencTasisier codoil rpymmy ¢gopmyisl (ii1). B onpeneneHHbIX BapuaHTaxX OCYIIECTBICHUS
R’ npencrapnser coboii rpynmy ¢opmynsi (i). B onpeneneHHbIX BapuaHTax OCyLIECTBJIEHHUS
R’ npencrasnsieT coboit rpynmy GopmyJsl (ii). B onpeneneHHbIX BApUaHTax OCYIIECTBICHHUs
R’ npencrasnser coboii rpymmy Gopmysl (iii).

[00154] B onpenenenHbx Bapuantax ocymectsienus gopmynbl (I-f), rme R? u R?
HE3aBHUCHMO TMPEICTABISIOT CcOOOH rpymmy ¢opmynbl (iil), MPeagyCMOTPEHO COENUHEHHE

dopmysr (I-f12):

RL o)

- oo (I-£12),

WM €ro conlb. B ONpefeNeHHbIX BapMaHTaX OCYLIECTBIEHMs 1O MeHblneil mMepe omun R!
npeacTasiseT coboii rpymnmy hopmynsl (iv). B onpeneneHHbIX BapHaHTax ocyliecTiaenus R
npencrasnsier coboii -OR™. B onpeneneHHbIX BapHaHTax ocymiecTsieHus R’ mpencrasnser
coboii Bogopoa. B onpeneneHHbIX BapuaHTax ocymectieHus n paHo 0. B onpeneneHHbIX
BapHaHTaxX OCYyIeCTBJIEHHs n paBHO 1. B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHS N PABHO
2. B ompeneneHHbIX BapuaHTax OCYIUNECTBJIEHMs N paBHO 3. B omnpeneneHHbIX BapuaHTax
OCYLIECTBJIEHUs N paBHO 4. B onpeneneHHbIX BapuaHTax OCYIIECTBJICHUS N PABHO 3.

[00155] Hamnpumep, B onpeneneHHbIX BapraHTax ocymectsiaeHus ¢popmyisl (I-f12), rae
Kaxplii mpencrasutens R mpencrasnser coboif rpynmy ¢opmynst (iv), TpemycMOTpeHO

coenurenue popmyner (I-£13):
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R L. _R® L\N/R6
N~
[ N i |
| n R?
R’ (I-f13),

WIH ero cojb. B ompeneneHHbIX BapuaHTaxX oOCymecTeieHUss L mpencramisier coOoi
HEOOSA3aTeNbHO 3aMelleHHbI ankuieH. B onpeneNeHHbIX BapuaHTax ocylnecTBieHus: R°
npefcTasseT coboii rpynmy gopmynsl (i). B onpeneneHHbIX BapHaHTax ocyinecTBienus R°
npeacTasseT coboit rpynmy Gopmyns (ii). B onpeneneHHbIX BapuaHTax ocyiiecTsienus RO
npencTasisier codoil rpymmy ¢gopmyisl (ii1). B onpeneneHHbIX BapuaHTaxX OCYIIECTBICHUS
R’ npencrasnaser coboit rpynmy ¢opmyis (i). B onpeseneHHbIX BApUAHTaX OCYILIECTBIEHHUs!
R’ npencrasnsieT coboit rpynmy GopmyJsl (ii). B onpeneneHHbIX BApUaHTax OCYIIECTBICHHUs

R’ npencrasnser coboii rpymmy Gopmysl (iii).
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Coeounenusn popmynn (11)

[00156] Coenunennst Gpopmynsl (II) MOryT OBITE MONYHYEHBI B pe3yJbTaTe BHYTPEHHEH
peaknuy 3aMbIKaHUS KOJbIla MPOAYKTA PEAKLUH MPHUCOCTUHEHUS TEPBUYHOTO WU
BTOPUYHOIO aMHHA WJIM aMHAa aMHHOKHCIOTBI, TMENTHAA WM TOJHIIENTHIA U 3TOKCHIA,

TUUpPaHa WK azupuanHa Gopmyiel (1-x) (Cxema 2).

Cxema 2.
W
W R1
RS Y
I R* R
HN R8,N R
R1
()
[00157] Coenunenuss ¢opmyner (II) Moryr BKIHOYATh JOMOJNHUTEIbHBIE LIEHTPbI

KOHBIOTALMH U1 rpynnsl Gpopmydst (1), (i) wnu (iil), ranpumep, BTOPUYHYIO aMUHOTPYIIILY,
NPUKPEIUIEHHYIO K TPYIIe, NPUCOSNUHEHHOW K BTOPMYHON aMUHOTPYIIE, aMHHOTPYIIIY-

3aMECTUTENb W/MJIN aTOM a30Ta UMHHOTPYTIIIBL:

R! E_I'\;é-“:L I
W)J\Y : SN \HJ\Y Rj)]\Y
...... R’ : l_t R’ R'

R' R' Rl
aTOMBbI aszora
BTOPUYHAs aMUHOTPYIINa AMHUHOTPYMIbI-3aMECTUTEN WMUHOTPYIIIIbI
[00158] Takum 0Opa3om, BO BTOPOM acCriekTe, MPEAyCMOTPEHO coenuHeHue (GopmyJibi
(ID):
W
R1
Y
Rl
re™ Rt
R (D),

WJIH €rO COJIb;
rae:
KaKABIA TpeAcTaBuTeNlb R’ HE3aBUCHMO TMpencTaBisieT COOOH BOIOPON WM

HE00s3aTEILHO 3aMEIIEHHBIA aJIKIIT,
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Kaxaelii mpencraputens R!  HesaBucMMO — mpejcTaBisieT  coOOil  BOMOPOZ,
Heo0s3aTeNTbHO 3aMeIeHHbIH aJIKWJI, HeOOsI3aTebHO 3aMeLeHHbIH aJIKeHII, HeoO0s3aTeTbHO
3aMEINeHHbI aJIKUHII, HeoOs3aTeIbHO 3aMeIleHHbIH KapOOLMKIWI, HeoOs3aTebHO
3aMEINeHHbI  TeTepOLMKIWI, HeoOs3aTeNbHO 3aMELICHHBbIH  apui, HeoOs3aTeNbHO
3aMeleHHblii rerepoapui, rajores, -ORAL -N(RAD), unu -SRAL rne kasupiid cmygaii RA!
HE3aBUCUMO TMpPEACTaBIsieT CcOo0OH BOAOPOX, HEOOs3aTeNbHO 3aMEINSHHbIH  aJIKUJ,
HeoOs3aTeNbHO ~ 3aMELICHHBIH  QJIKEHWI, HeoOs3aTeJbHO  3aMEIIEHHBIH  aJIKHMHWII,
HeoOsI3aTeNIbHO 3aMeIeHHbIH KapOOLMKIINII, HEOOsA3aTeNbHO 3aMEIIEHHBIH I'eTepOLHKIINII,
HeoOs3aTeNIbHO 3aMEIeHHbIH apujl, HeoOs3aTeIbHO 3aMELIEHHBIH TeTepoapul, 3alIUTHYIO
IPyNIy KHCJIOPOJA, KOTAa NMPUCOEAMHEH K aTOMy KHCJIOpPOAa, 3aIUUTHYIO TPYIY Cephl,
KOT/1a IPUCOEUHEH K aTOMY Cepbl, 3aLIUTHYIO TPYIIY a30Ta, KOrJa MPUCOEANHEH K aTOMy
azora, unu ase RA! rpynmel oObenuHeHsl ¢ 06pa3oBaHUEM HEOOS3aTENbHO 3aMEIEHHOTO
reTePOLIMKINIECKOTO I HEOOsI3aTeIbHO 3aMEIEHHOTO TeTepOapUIIbHOTO KOJIBLIA;

R® npencrasnser coboit Bomopon, rpynmy dopmynst (i), (i) wu (iii) umu rpymmy

bopmyiel (V):
4
zZ RS
i | :
Re—N—HL Y,
R’ R
) o ),

rae Z, R, R?, R°, m u n onpenenensi ais popmy s (I);

it R® u Rl-rpynnbl o6benunensl ¢ 06pa3soBaHueM HEOOS3aTENbHO 3aMEIEHHOro
5-6-4JIEHHOT'O TeTEPOLUKINYECKOrO KOJIbLIA,

KaxIblil npecTaBuTens, W HesaBucumo npeacrasiser coboit O, S umu NRY, rpe RY
npeAcTaBsieT CcoOOW BONOPOD, HEOOS3aTeNbHO 3aMEIICHHBbIH aJKWI, HeoOsS3aTeNbHO
3aMEeMIeHHbIH aNTKEeHWT, HeOOsI3aTENIbHO 3aMENIEHHBIH AKUHII, HEOOSI3aTEIbHO 3aMeleHHbIH
KapOOLMKINII, HEOOS3aTEBPHO 3aMEIIEHHBIN TeTEPOLMKIII, HEeOOS3aTeIbHO 3aMelleHHBbII
apui, HeoOSI3aTENIbHO 3aMEINEHHBIN TeTepOapuI, 3allUTHYK TPYINY a30Ta WM TPYIILy
bopmyast (1), (i1) wu (iil); u

KaxIblil pencTaBuTens Y HE3aBUCHMO mpescTasiser coboit O, S wiu NRY, roe RY
npeAcTaBsieT coOOW BOAOPOI, HEOOSA3aTeNbHO 3aMEIICHHBbIH aJKWI, HeoOsS3aTeNbHO
3aMeLIeHHbII ANKEHWT, HeO0sI3aTENIbHO 3aMELEHHbIH AKUHII, HEOOSI3aTeIbHO 3aMeleHHbIH
KapOOLMKIINII, HEOOS3aTEBPHO 3aMEIIEHHBIN TeTePOLMKIII, HEeOOS3aTeIbHO 3aMelleHHBbII

apunJ1, HeoOsI3aTeNIbHO 3aMEIEHHbBIN TeTepOaAPHJI HITH 3aIUTHYIO TPYIIY a30Ta,;
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dbopmysl (1), (i1) u (iii) mpencrasisio cOOOH:

. R' XRE
§ RQ_YRP § o) Rt
_QR' R R’ R WU g_/ ,
1) (i1) (i)

rae:

X mpencrasnser coboit O, S, NRX rme R* mnpencrasnser coboii Bomopon,
Heo0s3aTeNTbHO 3aMeIeHHbIH aJIKWII, HeOOsI3aTeNbHO 3aMEeIIeHHbIH aJIKeHII, Heo0s3aTeTbHO
3aMEINeHHbI AJIKUHII, HeoO0sA3aTeNIbHO 3aMeINeHHbIH KapOOLMKIWI, HeoOs3aTebHO
3aMEINeHHbI  TeTepPOLMKIWI, HeoOsA3aTeNbHO 3aMELICHHBIH  apwuil, HeoOs3aTeNbHO
3aMeIleHHbIH reTepoapuiI WK 3aIUTHYIO TPYIIY a30Ta;

Y mnpencrasnser coboit O, S, NRY, rme RY mnpencrasnser coboii Bomopon,
Heo0s3aTeNTbHO 3aMEIEeHHbIH aJIKWII, HeOOsI3aTeNbHO 3aMEeIeHHbIH aJIKeHII, Heo0s3aTeTbHO
3aMEINeHHbIH AJIKUHII, HeoOsA3aTeNIbHO 3aMeINeHHbIH KapOOLMKINWI, HeoOs3aTeNbHO
3aMEINeHHbI  TeTepPOLMKIWI, HeoOsA3aTeNbHO 3aMELICHHBIH apwuil, HeoOs3aTeNnbHO
3aMeIleHHbIH reTepoapui WK 3alUTHYIO TPYIITY a30Ta;

RP nmpencrasnser coGoif  BOmOpOA, HEOOA3aTENbHO  3aMELIEHHBIA  aJKHJI,
HeoOs3aTeIbHO ~ 3aMELICHHBbI  aJKEHWI, HeoOs3aTeJbHO  3aMEIIEHHBI  aJKHHWUII,
HeoOsI3aTeNIbHO 3aMEIeHHbIH KapOOLMKIIMII, HEOOS3aTeIbHO 3aMEIICHHBIH T'eTePOLIHKIINI,
HeoOs3aTeNIbHO 3aMEIEeHHbIH apujl, HeOoOs3aTeabHO 3aMELIEHHBIN TeTepoapul, 3alUTHYIO
IPyNy KHUCIOpOJa, KOrha MPUCOEAMHEH K aTOMy KHCJIOpOIa, 3allUTHYIO TPYIY Cepbl,
Korga npuCOCAUHEH K aTOMYy CEPbI, WKW 3aIUTHYRO T'PYIIY a30Ta, Korja NPpUCOCAHNHEH K
aToMy a3oTa; u

R mpencrasnsier coGoii HeoOs3aTenbHO 3aMeleHHbIH Ci.s0allkul, HeoOs3aTeNbHO
3ameleHHbIi  Cr.s0alIKeHII, HeoOs3aTeNbHO 3aMelleHHbIH Cr.50aIKUHII, HeOOs3aTENbHO
3amerneHHblii  reTepoCi-soaikii, HeoOs3aTeNbHO — 3amelieHHbI  reTepoCa.soalIKEeHII,
Heo0s13aTeNTbHO 3aMeleHHbIi reTepoCa-50aIKHHUI WU TIOJIUMED.

[00159] B ompeneneHHbIX BapuaHTaxX OCyIIeCTBIeHUs, rae Y mpezacrasiser coboii O, a

W npencrasnsier codoit O, B 4aCTHOCTH, UCKJTFOUYEHBI CIEAYIOIIHE COSTUHEHUS:
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rne R® u RS HesaBucumo mpencraBnsitor coboii Bomopon wiu rpymnmy dopmyssl (i), 1 ux
COJIN.

[00160] B omnpeneneHHbIX BapuaHTax OCYLIECTBJIECHHs IO MEHbLIEH Mepe OIUH
npencrasurens RY, R% R? R® | R7 unu R® npencrasnsier coboit rpynny dopmyasr (i), (ii)
wnu (1i1).

[00161] Kak, B memnom, ompeneneHo BbIlIe, KaKIbIA MpeacTaBuUTeb R’ HE3aBUCHMO
npencTasisier coOOl BOAOPOA WIIM HeoOs3aTeNbHO 3aMEIleHHBIN ankuil. B onpeneneHHbIX
BapUAHTAX OCYILIECTBJIECHHUS MO MEHbLIEH Mepe OOUH mpencraButens R' npencrasiser coboit
BofopoAd. B omnpeneneHHbIX BapuaHTax OCYLIECTBJIECHUS 10 MEHbIIEW Mepe nBa
npeacrasutenss R' mpencraBmstor  coboit  Bomopon. B ompenesieHHBIX  BapuaHTax
OCYILIECTBJICHUS KaXKIbIi NIpencTaBuTeNb R’ mpencrasisier coboii Bonopoa. B onpeneneHHbIX
BapUAHTAX OCYINECTBJICHHUS MO MEHbLICH Mepe OUH mpeacTaButTeNb R’ npencrasnser coboi
HeoOsI3aTeNIbHO 3aMEINEeHHBbIA AJKWI, Hanpumep, MeTWi. B ompeneneHHbIX BapHaHTaX
OCYIIECTBJIEHUs] TI0 MeHbIIeH Mepe JaBa TmpencraBurenss R' mpencraBisioT coboi
HeoOsI3aTeNIbHO 3aMEINEeHHBbIA AJKWI, Hanpumep, MeTWil. B ompeneneHHbIX BapHaHTaX
OCYILIECTBJICHUS] OIWH MpeacTaButeb R' mpencrasisier codoli HeoOs13aTebHO 3aMEIeHHBIN
AJIKWJI, & OCTAJIbHBIE IPEACTABISIFOT COO0IT BOTOPON.

[00162] Kak, B LleJoM, ONpejeseHo BbIlle, Kaxbli mpeacTaButens R! HeszaBucumo
npencrarisier coOOH  BOIOPOA, HeOOsI3aTeNIbHO 3aMEINeHHbIN alKWiI, HeoOs3aTebHO
3aMELICHHBIN aJKEeHWI, He00sA3aTeIbHO 3aMELeHHbIN aJIKUHII, He0Os3aTeIbHO 3aMELCHHBIHI
KapOOLMKIIMII, HEOOs3aTeNIbHO 3aMEINeHHbIN TeTePOLUKIIIII, HEeOOsA3aTeNbHO 3aMEeIeHHbIH
apuJI, HeoOS3aTeIbHO 3aMeIIeHHbIi reTepoapii, ragores, -ORAL -N(RAY), wm -SRAL
[00163] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHHMs IO MEHbLIEH Mepe OIHH
npencrasuTens R! npexacrasnser coboit HeoOA3aTENbHO 3aMEIIeHHbIH KK, He0OA3aTEeNbHO
3aMELICHHbIN aJKEHWJI, He00sA3aTeNbHO 3aMELeHHbIN aJIKUHII, He0Os3aTeIbHO 3aMeeHHBIH
KapOOLMKIIMII, HEOOS3aTEeNbHO 3aMEINeHHbIH TeTePOLUKIIIII, HEeO0OsA3aTeNbHO 3aMEeIeHHbIH

apuyJI WM HEOOSM3aTENIbHO 3aMEIIeHHBIN TeTepOapuI.
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[00164] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHMs IO MEHbUIEH Mepe OIHH
npencrasutens R' mpencraBnser coGoil HeoOA3aTeNbHO 3aMElIEHHbIH aJKWI, Hanpumep,
HeoOsi3aTenbHO — 3amerneHHbl  Ci.cankm, HeoOs3arenbHO — 3amerneHHbll  Ca.alikui,
HeoOsi3aTennbHO — 3aMerneHHbld  Ci.cankmn, HeoOs3arenbHO — 3amemeHHbI  Cicalikui,
HeoOs13aTeNbHO 3aMeIeHHbIN Cs.5alIKIIT WM HEoOs13aTeNbHO 3aMeIeHHbIN C3.4aJIKuI.
[00165] B omnpeneneHHbIX BapuaHTax OCYLIECTBJIECHHs IO MEHbLIEH Mepe OIHH
npencrasutens R! npencrapnser coboii HeoOA3aTeNbHO 3aMEINEHHbIH aTKEHW, Hanpumep,
HeoOs13aTenbHO 3aMelneHHbIl  CasalikeHms, HeoOs3aTenbHO 3amelieHHbIH  C3.calKeHud,
HeoOs13aTeNnbHO 3aMelneHHbI CicalkeHn1, HeoOsA3aTenbHO 3amMerneHHbIN Cs-5aKeHUT WIN
HeoOs13aTeNnbHO 3aMeleHHbIN C3.4aIKeHNT.

[00166] B omnpeneneHHbIX BapuaHTax OCYLIECTBJIECHHs IO MEHbLIEH Mepe OIUH
npencrasutens R' mpencrasnser coboii HeoOA3aTENbHO 3aMEIEHHbIN ANKUHWL, HANpUMED,
HeoOs3aTeNnbHO  3aMeleHHbI  Cr.6alIKUHUI, HeoOs3aTeNqbHO 3aMelneHHbI  C3.6aIKHHUI,
HeoOs3aTeNbHO 3aMelneHHbIH C4.6aJIKHHIII, HeoOs3aTeNbHO 3aMelneHHbli Ca-saIKUHU WIIN
HeoOs13aTeNbHO 3aMeneHHbIH C3.4alKHHIIL.

[00167] B ompeneneHHpIX BapuaHTaX OCYLIECTBICHWs 10 MEHbIIEH Mepe OAuH
npencrasuten R! mpencraBnser coGoif HEOOA3aTENbHO 3aMEMIEHHbIH  KapOOLMKIII,
Hanpumep, HeoOsA3aTeNbHO 3aMeleHHbIH C3.10kapOoLMKIMI, HeoOsA3aTeNbHO 3aMELIeHHBIN
Cs.gskapOouukimi, HeoOs3aTenbHO  3aMelneHHbId — Cs.ekapOOUuKInI,  HeoOs3aTebHO
3aMenieHHbIH CskapOOLMKINII WK HeoOs3aTebHO 3aMereHHbIH CsKapOOIMKITHIIL.

[00168] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHMs IO MEHbLIEH Mepe OIUH
npenctasuTen R! mpexncraBnsier coboif HeOOA3aTENbHO 3aMEIIEHHBLI TeTepOLHKIN,
Hanpumep, HEOOS3aTENIbHO 3aMEIIeHHBbIH 3-14-4IeHHBbIH TeTEepPOLHKIWI, HEeoOsI3aTebHO
3aMeUIeHHbIH 3-10-4JIeHHBIH TeTePOLMKINI, HEOOS3aTeNIbHO 3aMELICHHbBIH S-8-uIeHHBbIH
TeTEPOLIMKIIMI, HEOOSA3aTeNIbHO 3aMELIEHHBIH S-O-UJIeHHbIH TeTepOLMKIIIII, HEOOsI3aTeIbHO
3aMEINEHHbIN S-4JIeHHbI TeTePOLUKIIII WIM HeoOsS3aTeIbHO 3aMElIeHHbIA O-4JIEHHBIN
reTePOLUKIINIL.

[00169] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHHMs IO MEHbLIEH Mepe OIHH
npencrasutens R! mpencrapisier coboif HeoOA3aTeNbHO 3aMEINEHHbIN apui, Hanpumep,
HeoOs13aTeNTbHO 3aMeIleHHbIN (PeHMIT.

[00170] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHHMs @O MEHbLIEH Mepe OJIHH
npencrasuten R!' mpencrapnser coGoil  HeoGs3aTeNbHO 3aMellEHHbIH  TeTepoapul,
nanpumep, HEOOA3aTEIBHO 3aMEIIEHHBIH S5-14-uJeHHBI TeTepoapui, HeoOs3aTeNbHO

3aMeUIeHHbIH S5-10-uIeHHBbI TeTepoapwi, HeOOS3aTeNbHO 3aMEIICHHBIH S-O-uJIeHHBIH
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reTepoapmwi, HeoOsA3aTeNbHO 3aMEIICHHBIH S-UJIeHHbIH TeTepoapuyl MM HeoOs3aTeNbHO
3aMELIEHHBIN O-4JIEHHBIN reTepoapul.

[00171] B nroboM U3 BBIIEYKa3aHHBIX BAPUAHTOB OCYIIECTBJICHUS, AJKUJIbHAS,
ANKeHWIbHAs, aJKUHIIbHAS, KapOOLMKIIMIbHAS, TeTEePOLMKINIbHAS, apwibHas WIH
reTepoapuiibHas R'-rpynna MoxeT GbITh 3aMelleHa, HanpUMep, HeoOA3aTeNbHO 3aMEeIeHHOMN
amuHorpynmnoit (nanpumep, -NR°R”), HeoOs3aTeIbHO 3aMeIEHHON THAPOKCUILHON TPyIIHOi
(nanpumep, -OR®), HeoOsA3aTeNbHO 3aMeIeHHON THONBHON rpynnoi (ranpumep, -SR®) un
rpynnoit ¢popmynst (i), (i) wam (iii), rae xaxmwii npencrasutens R u R7 HesaBucHMO
npencrasisier coOOH  BOIOPOA, HEOOs3aTeNIbHO 3aMEINeHHbIN aJIKWI, HeOo0s13aTebHO
3aMELICHHbIN aJKeHWI, He00sA3aTeNbHO 3aMELeHHbIHN aJKUHIII, He00sA3aTeIbHO 3aMeLeHHbIH
KapOOLMKIINII, HEOOs3aTeNIbHO 3aMEIeHHbIH IeTepOLUKIIIII, HEe0O0sA3aTeNbHO 3aMeIleHHbINH
apwi, HeoOs3aTeNbHO 3aMELIeHHbIH TeTepoapiyi, 3allUTHYK TpPyOImy a30Ta, Korma
NPUCOEUHEH K aTOMy a30Ta, 3aLIUTHYIO TPYIIY KUCIOpPOJa, KOrza MPUCOEIUHEH K aTOMY
KUCJIOPOZa, M 3aIUTHYIO TIPYIIy Cepbl, KOTAA MPHUCOENUHEH K aTOMy Cepbl, MM TPYIIY
dopmyuel (1), (i) nnn (iii).

[00172] Hanpumep, B onpeneneHHbIX BapuaHTaxX OCYLIECTBJICHUs IO MEHbLIEH Mepe
onuH mpexacTaButenb R mpencrasnser coGoil aNKWIbHYIO, aNKEHUIbHYIO, aNTKHHUIBHYHO,
KapOOLMKIIMJIbHYIO, TETEPOLMKIMIBHYIO, apWIbHYI) WU TeTepOapWIbHYI TpyIy,
3amemenHyo amuHorpymmoi ¢opmynel —N(R®)(R”). B TakoM ciyudae, B OHpeeleHHbIX

BapHaHTAX OCYIIECTBJIEHHs 110 MEHbIIeil Mepe OMH MpeAcTaBuTeNb Rl npencrapnser coboit

rpymmny GopMyJIbL:

RG

/
LN

\ 7 .

R™ (iv),
rae:

L mnpencraBnsier coboil HeoOs13aTeNbHO 3aMELICHHBIH AJKWIICH, HeoOs3aTeIbHO
3aMEINeHHbI aJKeHWIEH, HeoOs3aTebHO 3aMEIleHHbI aJKHHUJIEH, Heo0s3aTeNbHO
3aMEINeHHbI  TeTepoalKWiIeH,  HeoOs3aTeNbHO  3aMELIeHHBbIH  TeTepOasIKeHHIIEH,
HeoOs3aTeIbHO ~ 3aMELIEHHBI  [eTEePOATKHMHUJICH,  HEeoOs3aTeNbHO  3aMELICHHbBIN
KapOOLMKIIMIICH,  HEOOs3aTeNbHO  3aMEINEeHHBbIH  TeTePOLUKIIIIEH,  HeoOs3aTeNbHO
3aMeIleHHbII apuiieH WM HeoOsI3aTeIbHO 3aMELeHHBIN TeTepoapuiieH WK UX KOMOUHALHIO,
u

R® u R” He3aBucuMO BBIOpaHBI U3 IPYIIbI, COCTOSIIEH U3 BOMOPOAA, HEOOS3ATENBHO

3aMEHIICHHOI'O aJIKWJIa, HEO0s3aTEIBLHO 3aMEIICHHOI0 AJIKECHUJIA, HEO0O0s3aTEIBLHO
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3aMEIIEHHOTO AJIKMHIIIA, Heo0sS3aTeIbHO 3aMElIeHHOro KapOOMUKIIIIA, Heo0s3aTeIbHO
3aMEIIEHHOTO TeTePOLUKIINIA, HeoOs3aTeIbHO 3aMElIeHHOrOo apuia, Heo0s3aTeIbHO
3aMEIIEeHHOTO reTepoapuia 1 3alUTHOW IPYIIIbI a30Ta,

TMpyY yCIOBHH, 4TO MO MeHblneil Mepe onuH mpencrasutens R® u R’ mpencrasnser

coboii rpynmy dopmyast (1), (i1) nmu (iii):

. R' XRE
Dl L
— § RO w
R’ , R' WIN g ,
1) (i1) (iii)

rae R', X, Y, R* u RF onpenenennl B JaHHOM IOKyMEHTE.

[00173] B onpeneneHHbIX BapuaHTax OCYLIECTBJIEHUs [0 MEHbIIEH Mepe [iBa
npencraputess R npencrasnstor coboit rpynmy Gopmynsi (iv). B onpeneneHHbIX BapuaHTax
OCyILIECTBIEHHs] MO0 MeHblel Mepe TpU mMpencTasuTens R' mpencrasnsior coGoit rpymmy
dopmyssl (iv). B ompeneneHHbIX BapuHaHTaX OCYLIECTBIIEHHs IO MEHBIICH Mepe YeTbIpe
npencraputess R npencrasnstor coboit rpyrmy Gopmynsi (iv). B onpeneneHHbIX BapHaHTax
OCyILIECTBIEHHs IO MeHbleH Mepe MATh npenctasutesieil R' mpencrasnsor coboit rpymmy
dopmynb (iv). B omnpeneneHHbIX BapUaHTaX OCYIIECTBIEHUs KaXblii mpeicTaBuTens R
npencTasssier codoit rpymnmny GopmyJsl (iv).

[00174] B ompeneneHHbIX BapuaHTax ocymlecTsienus R! B anbda-monoxeHun mo
otHoweHuto K rpymne -C(=W)-Y- npencrasinsier codoit rpymnmy Gopmyiisr (iv).

[00175] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHMs IO MEHbLIEH Mepe OIUH
npencrasutens R, mpenycmorpennsiii B rpynne R®, npencrasnser coboit rpynmy ¢popmy bl
(iv). B onpeneneHHbIX BapHaHTax OCYIIECTBJIEHHs MO MeHbIIel Mepe Ba npejacTapuTens R!,
npenycMoTpenHsle B rpymme R®, mpencrasnsior coboit rpynmy dopmynsr (iv). B
ONpeneNeHHbIX BapUAHTaXx OCYLIECTBIEHMs MO MeHblleil Mepe Tpu mpencrasutens R,
npenycMoTpenHsle B rpynme R®, mpencrasnstor coboit rpynmy dopmynsr (iv). B
ONpeneNieHHbIX BApUAHTaX OCYINECTBJIEHMS 10 MeHblel Mepe ueThipe mpencrasutens R,
npenycMoTpenHsle B rpynme R®, mpencrasnsior coboit  rpynmy dopmyner (iv). B
ONpeneNeHHbIX BapHaHTaX OCYLIECTBIEHHUs N0 MeHbluel Mepe MATh mpencrasuteneil R!,
npenycMoTpenHsle B rpynme R®, mpencraensitor coboit  rpynmy dopmyasr (iv). B
ONpeneNeHHbIX BAPMAHTAX OCYLIECTBIEHHUs KaX/blil peacTasuTens R!, npenycmorpennbiii B

rpynne R®, npencrapnser coboii rpynmy gpopmy s (iv).
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[00176] B omnpeneneHHpIX BapuaHTax
HeoOsI3aTeJIbHO  3aMEIIEHHBbIH  aJKUJIEH,
Ci.soankwmieH, HeoOs3aTENIbHO 3aMelIeHHbBIN
Cis0ankmieH, HeoOs3aTENIbHO 3aMelIeHHbBIN
Cap0ankumieH, HeoOs3aTENIbHO 3aMeLIeHHbBIN
Cg-20aNKWIeH, HeOoOs3aTeNbHO 3aMEIICHHbII
Ci-sankuiieH, HeoOs3aTeIbHO 3aMeIleHHBIH
Cs.sanmkuiieH, HeoOs3aTeIbHO 3aMelleHHBIH

ocymecteieHus: L mpencrasisier  coboi

Hanpumep,
Ci-s0anKuieH,
Ci-20ankunen,
Cs-20amKueH,
Cro-20aKuIIEH,
Cr.cankueH,

Cs-sankueH,

Heo0A3aTENBHO

HeO00s13aTEIbHO
HeO00s13aTEIbHO
HEe00s13aTEIbHO
Heo0s13aTeIbHO
HEO0OsI3aTEIbHO

HeO0s3aTENIbHO

3aMelle HHbIN
3aMelle HHbIN
3aMelle HHbIN
3aMelle HHbIN
3aMelle HHbIN
3aMellleHHbIN

3aMelleHHbIN

Cy-saKuiieH Wik HeoOsA3aTeIbHO 3aMeleHHbI C34alIKuie .

[00177] B omnpeneneHHbIX BapuaHTax OCylLIeCTBIeHUs L mpezncrasisier coOoi

He00s3aTeIbHO 3aMellleHHBIH AJIKCHUIICH, Hanpumep, HE00sI13aTeILHO 3aMelleHHbIH

C»-s0anKeHUIIEH, HE00s3aTeIbHO 3aMeleHHbIH Cr-40alIKeHUIIEH, HEOOSI3aTEIbHO 3aMeleHHbBIN
Cr30aKeHUIIEH, HE00s3aTeIbHO 3aMeleHHbIH Co-20aIKeHUIEH, HeO0sI3aTEIbHO 3aMelleHHbIN
Ca-20anKeHUIIEH, HE0Os3aTeIbHO 3aMelneHHbIH Co.20aIKEHUIEH, HEO0SI3aTEIbHO 3aMeleHHbBIN

CsoankeHuneH,  HeoOs3aTenbHO — 3aMemneHHbli  Cio-o0alIKEHHIIEH,  HEOOsI3aTENbHO

3amerneHHbI Cr.salIkeHUJIEH, Heo0s13aTeIbHO 3amelneHHbli C3.salIkeHUIeH, Heo0s3aTeIbHO

3amerneHHbiii  CscaJIKEHUIEH, HeoOs3aTeNbHO  3aMelleHHbI  CssalIkeHUJIEH — MK

HE00s13aTEIBLHO 3aMeIleHHBIN Cs.4alIKEeHUJIEH.

[00178] B ompeneneHHbIX BapuaHTaX OCyILIeCTBIeHUss L mpencrasiser coOoi
HEeOOsI3aTeNIbHO  3aMEINEHHBIA  aKUHWIIEH, Hanpumep, HeOOS3aTENIbHO —3aMelleHHbIH
Cr.s0aKMHIIIEH,  HeoOs3aTedbHO  3amelneHHbld  Cr.40alIKMHHIIEH,  HEOOs3aTeIbHO
3aMeIeHHbII C2-30aNIKMHIIIEH, He00s13aTeIbHO 3aMeIleHHbIN Cr-20anKuHUIIEH,
HEoO0s3aTeNTbHO 3aMeleHHbIH Cs-20aNIKMHUJIEH, HeoO0s13aTeIbHO 3aMeleHHbII
Cs-20aIKMHIIIEH,  HeoOs3aTedbHO — 3aMmelneHHbld  Cs.0alIKMHHIIEH, — HeoOs3aTeIbHO
3aMeIeHHBIN Ci0-20aTKMHUJIEH, Heo0s13aTeIbHO 3aMeleHHbIN CosamKUHUJIEH,

HeoOs3aTebHO 3aMelneHHbI C36aIKUHIIEH, Heo0s3aTeIbHO 3aMelleHHbI Ci.6aIKHHUIIEH,

HeoOs3aTebHO  3aMmelneHHbll  C4.saJKUHWIEH WM HeoOs3aTeNlbHO — 3aMeEIeHHbIN
Cs.4aNKUHUJIEH.

[00179] B ompeneneHHpIX BapuaHTaxX OCyllecTBIieHuss L mpencrasiser coOoi
HEoOs3aTeIbHO 3aMEIIEeHHBI TeTePOANKUIICH, Hanpumep, HeoOs3aTeNIbHO 3aMelleHHBIN

retepoCi-soaIKMIIeH, HeoOs3aTeNnbHO 3aMeleHHbI rerepoCi4oalIKMiIeH, HeoOs13aTebHO

3aMerneHHbli  reTepoCi-30alIKIIeH, HeoOsA3aTeNbHO 3aMelleHHbI  reTepoCi-20alIKuiies,

HeoOs3aTeNnbHO ~ 3aMeIleHHbI  reTepoCsn0alIKHIIeH,  HEOOS3aTeNbHO  3aMEIIeHHBINA

retepoCe-20aIKMIICH, HEOOs3aTeNbHO 3aMeleHHbI rerepoCs.20alIKMIIeH, HeoOs13aTebHO
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3aMenieHHbl  rerepoCio-20alIKMIIeH, HeoOs3aTenbHO 3aMeleHHblll  reTepoCi-6aKIIIEH,
HeoOs3aTeNmbHO ~ 3aMeImneHHbIH  reTepoCr.callKiileH,  HeoOsA3aTeNbHO  3aMEIIEeHHBINA
retepoCs.cankuien, Heo0sA3aTeNbHO 3aMeleHHbIl rerepoCy.calKIIeH, Heo0sI3aTebHO
3aMelIeHHbIH reTepoCy.saKMIeH WM HEOOsI3aTeNIbHO 3aMeIeHHbIN reTepoCs.4aIKUIIeH.
[00180] B ompeneneHHbpIX BapuaHTax OCyLIecTBiieHHss L mpencrasiser coOoi
HEeOoOsI3aTeNTbHO 3aMEIEeHHBI TeTePOANKEHWICH, HANpumMep, HeoOs3aTeNbHO 3aMelleHHbINH
retepoCr-soaIKeHIIIEH, HeOOsI3aTeIbHO 3aMeleHHbII reTepoCr.40alIKeHUIIEH, HEOOS3aTENbHO
3aMelIeHHbI reTepoCa-30alKeHIIeH, HeoOs3aTeNbHO 3aMeleHHbl rerepoCz.20alKeHIIIEH,
HeoOs3aTeNbHO  3aMelleHHbIl  reTepoCs20aIKEHUNIEH,  HEOoOA3aTeNIbHO  3aMELICHHBIN
retepoCe-20aKEeHIIEH, HEOOsI3aTeIbHO 3aMeleHHbII reTepoCs.20alIKeHUNIEH, HEOOS3aTENbHO
3aMelieHHbI rerepoCio-20aKeHUIIEH, HEeo0A3aTeNbHO 3aMeLIeHHbIH reTepoCa-¢alIKeHUIIEH,
HeoOs3aTeNbHO  3aMelleHHbIl  rerepoCs.aKeHWIeH,  HeoOs3aTeNbHO  3aMELIeHHBIN
rerepoCy.caIKEHIIEH,  HeoOs3aTeNbHO  3aMelneHHbId  rerepoCisalikeHWJIeH WU
Heo0s3aTeNTbHO 3aMelIleHHbIH reTepoCs3.4aIKeHIIIEH.

[00181] B ompeneneHHbIX BapuaHTaX OCYLIECTBJIEGHUs L mpencraBisier coOoi
HeoOs3aTeNIbHO 3aMEIIEeHHBIH TeTePOATKUHUIICH, Hanpumep, HeoOs3aTeNIbHO 3aMELIeHHBINH
retepoCz-soaIKUHIIIEH, HEO0s3aTeIbHO 3aMeleHHbII reTepoCa.40aIKHHUJICH, HEOOsI3aTeTbHO
3aMelleH bl reTepoCr.30aIKMHIJICH, HeoOsI3aTeNIbHO 3aMeIleHHbIH reTepoCr.20alTKMHUIIEH,
HeoOs3aTeNIbHO ~ 3aMeIleHHbId  reTepoCs20aIKUHIIIEH,  HEOOS3aTeNIbHO — 3aMEIIeHHBIH
retepoCe-20aKUHIIIEH, HEOOS3aTENBHO 3aMeleHHbIIN reTepoCs.20aIKHHUIIEH, HEOOSI3aTENBHO
3aMenieHHbI reTepoCio-20aIKHHIIIEH, HEOOs3aTeIbHO 3aMelneHHbIH reTepoCa-caTKMHUIIEH,
HeoO0s13aTeNTbHO 3aMeLICHHBIH C3.6aJIKMHUIIEH, HeoOs13aTeIbHO 3aMeLIeHHBIH
retepoCscaIKUHIIEH,  HeoOs3aTeNbHO  3aMelneHHbIH  rerepoCs-saIkUHWICH — WIH
HeoOs13aTeNTbHO 3aMeIeHHbIN reTepoCs.4aJKUHIIIECH.

[00182] B ompeneneHHpIX BapuaHTaX OCylIecTBieHus L mpencrasiser coOoi
HeoOsI3aTeNIbHO 3aMELIeHHBI KapOOLMKIWICH, Hanpumep, HeOOs3aTeIbHO 3aMEIIeHHbIH
Cs.10kapOoLMKITUIIeH, HeoOs3aTenbHO 3aMenieHHbl CssKkapOOUUKINIIeH, HeoOsI3aTeIbHO
3amenieHHbIH  Cs.sKapOOLMKIIMIIeH, Heo0s3aTeNbHO 3aMelieHHblH CskapOOLUKIUICH WIIH
HeoO0s3aTebHO 3aMeeHHbINH CskapOOLUKITHIIEH.

[00183] B ompeneneHHpIX BapuaHTaxX OCyIIeCTBieHuUss L mpencrasiser coOoi
HEeoOsI3aTeNTbHO 3aMEIleHHbIH TeTePOLMKIIWICH, Hanpumep, HeoOS3aTeNbHO 3aMEIeHHbIH
3-14-uneHHplit reTePOLINKIINIIEH, HeoO0s3aTeIbHO 3aMEeLLEeHHBbII 3-10-uneHHbIN

TeTEPOLMKIIMICH,  HeoOs3aTeNbHO  3aMEINeHHbIH  5-8-uJieHHbIH  TeTEepOLMKIIMJICH,
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HEeOoOsI3aTeNIbHO 3aMEILEHHbIN S-6-4IeHHBIH TeTepOLKINIICH, He00A3aTeNbHO 3aMeIeHHBIN
S5-4NeHHBIN reTepOLMKIMIICH WIH HEOOs3aTeNIbHO 3aMEIEeHHbIN O-UJICHHbIH IeTePOLHKINIICH.
[00184] B ompeneneHHpIXx BapuaHTax oOCylecTBieHus L mpencrasiser coOoi
HeoOsI3aTeNTbHO 3aMEIEeHHBIN apWIIEH, Hanpumep, Heo0s13aTeNbHO 3aMeIleHHbIN (PeHMIIeH.
[00185] B omnpeneneHHbIX BapuaHTax OCYLIECTBIEHUs L  mpencraBisier coOoi
HEeoOsI3aTeNTbHO 3aMELIEHHBIH TeTepOapuiieH, Hanpumep, HeOoOs3aTeNbHO 3aMEeIeHHbINH
5-14-uneHHblil reTepoapuiieH, HEOOS3aTENbHO 3aMeleHHbIH S5-10-1ieHHBIH reTepoapuiieH,
HEeOoOsI3aTeNIbHO 3aMEIleHHBI S-O-4JIeHHBIH TeTepoapuiieH, HeoOsS3aTeNbHO 3aMelleHHbINH
S5-uneHHBIN reTepoapuiIeH WM HeoOs3aTeNIbHO 3aMELeHHbII O-UJIeHHBIN reTepOapuIeH.
[00186] Hanpumep, B onpeneneHHbIX BapuaHTax OCyLIeCTBIeHUs, rae L npencrasiser
co0oil HeoOs13aTeNbHO 3aMELICHHYI alKWJIEHOBYK rpymnmy, rpynmna ¢opmyasl  (1v)
npencTasisier co0oit rpymnmy GpopmMyisr:

ITS

A

rae  npeacrasiser codol nenoe yucio ot 1 1o 50 BKIIOYUTENBHO.

2

[00187] B ompeneneHHbIX BapuaHTaX OCYIIECTBIEHUs (| MPEICTABIsieT COOOW Iieoe
yuciao or 1 go 40 BxmrouuTenpHO. B ompeneneHHbIX BapHaHTaxX OCYIIECTBJICHHS (
npeacTasisier coboi nenoe unucio ot 1 1o 30 BKIFOUMTENBbHO. B onpeneneHHbIX BapraHTax
OCYUIECTBJICHUS] (| TpeacTaBisieT cobol menoe uucio or 1 mo 20 BriIrOYHTETHHO. B
OTpeAeNIEHHbIX BapHaHTaX OCYLIECTBJIEHUS (| MPENcTaBisieT coOoi uenoe uuciao ot 4 no 20
BKJIFOUHMTENIBHO. B OmpeneneHHbIX BapraHTax OCYLIECTBICHHS ( MPEACTABIsieT COOOH 1ieoe
yuciao or 6 a0 20 BkIOUYMTENBHO. B omnpeneneHHbIX BapuaHTaxX OCYIIECTBJICHHS (
npeAcTaBisieT coOON 1enoe Ynucio oT 8 10 20 BKIFOUUTENBHO. B onpeneneHHbIX BapHaHTax
ocyllecTBleHUs:  paBHO 1. B ompeneneHHbIX BapuaHTax OCyLIeCTBIEHHs ( paBHO 2. B
OTpeeNIEHHbIX BapUaHTax OCYLIECTBIEHUs ( paBHO 3. B ompeneneHHBIX BapHaHTax
ocyllecTBJIeHUs]  paBHO 4. B ompeneneHHbIX BapuaHTax OCyLIeCTBIEHHs  paBHO 5. B
OTIpeieNIEHHbIX BapUaHTax OCYLIECTBIEHUs ( paBHO 6. B ompeneneHHBIX BapHaHTax
OCylIeCTBJIEHUs]  paBHO 7. B ompeneneHHbIX BapuaHTax OCyllecTBIeHUs ( paBHO 8. B
OTpeeNIEHHbIX BapUaHTax OCYLIECTBIeHUs ( paBHO 9. B ompeneneHHBIX BapHaHTax
ocyecTsaenus q pasHo 10.

[00188] B onpeneneHHbIX BapuaHTax ocyliecTBieHus kak RS, tak u R mpexncrasnsior
coboit Bomopon. B ompeneneHHbIX BapuaHTax ocyliecTiaeHus R® mpencrasnser coboii

Bonoposi, a R’ mpencrasnsier coGoii rpynmy dopmynsl (i), (ii) unm (iii). B onpeneneHHbIx
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BapMaHTax ocyinectsiaenus R® mpencrasnser coboii Bomopox, a R’ mpencrapnser coGoit
rpynny (opmyJsi (i). B onpeneneHHbIX BapuaHTax ocyiecTsiaenus R® mpencrasnser coboit
Bonopon, a R’ mpexcrasnsier coboii rpymmy ¢dopmyisl (ii). B omnpeneneHHbIX BapHaHTaX
ocymectsienuss R mpencrasnsier coboii Bomopon, a R’ mpencrapnser coboii rpymmy
dopmynsi (iii). B onpeneneHHbIX BapuaHTax ocyliecTsieHus kak R, Tak u R’ HesaBucumo
NpeACTaBIsIIOT coboit rpynmy ¢opmynsl (1), (1) wmm (ii1). B onpeneneHHbIX BapuaHTax
ocymectsienus kak R®, Tax u R’ He3aBucuMo npescTaBnstoT coboii rpynmy dopmyJsl (i). B
ONpeneNeHHbIX BapMaHTax ocyuiecTsieHust kak R® Tak u R’ He3aBUCMMO MpeCTaBISIOT
coboit rpynmy popmyel (ii). B onpeneneHHbIx BapuaHTax ocyinectsiaeHus kak R® tax u R’
HE3aBUCHUMO TMpPENCTaBJSIIOT coboit rpymmy ¢opmynsl (ii1). B ompeneneHHbIX BapHaHTax
ocymectsienus kak R®, tak u R’ npencrasnsitor coboii ONMMHAKOBYIO Py, BHIOPAHHYIO M3
rpynmsl popmysl (1), (11) wnu (iii).

[00189] IMoustHo, uto R! oxBaTbiBaeT GOKOBBIE LENMM AMHHOKUCIOT, TaKHE Kak,
yKa3aHHbIe B KayecTBe NMpuUMepoB B Tabnuue | B mpumepax. B ompeneneHHbIX BapuaHTax
ocymectsienus R! npencrasnser coboii rpymnmny, BLIOPaHHYIO U3 OO0 U3 Py GOKOBBIX
Leneil aMUHOKUCIIOT, IIEPEUUCIeHHBIX B JAHHOM JJOKYMEHTE.

[00190] B omnpejeNeHHBIX BApPUAHTAX OCYLIECTBIEHMS KaXAbli mpencTasuTens R!
SIBJIIETCS OJMHAKOBBIM. B ompeneneHHbIX BapHaHTax OCYLIECTBJIEHHS MO MeEHbIIeH Mepe
omHa Rl-rpynma ornmmuaercs. B onpeneneHHBIX BapHaHTAaX OCYINECTBIEHMS Kaxmas R!
rpymnmna pa3inyHas.

[00191] Kak, B menom, ompeneneHo BbIlIe, KaXAbli mpeactaButesib W HE3aBUCHUMO
npencrasnser coboii O, S wmu NRY, rne RY npencrasnser coboii Bogopon, HeoOA3aTeNbHO
3aMELICHHbIN aJKWI, HeoOs3aTeIbHO 3aMELISHHbIN aKEHII, HeOOs3aTeNbHO 3aMeLICHHBIH
ANKVHWI, HeoOs3aTeNbHO 3aMEINeHHbIH KapOOLUMKIIMI, Heo0sA3aTeNlbHO 3aMEeIIeHHbIH
TeTEPOLMKIII,  HeoOs3aTebHO  3aMELICHHbIH  apwil, Heo0s3aTeNbHO  3aMEIIeHHBIA
reTepoapwi, 3alIMTHYIH0 Tpynmy asora wiu rpymmy ¢opmynsr (1), (i) wmmm (ii1). B
OTpeNeNIeHHbIX BapUaHTaX ocyinecTBieHuss W mpencrasisier coboit O. B ompeneneHHbIX
BapWaHTax ocyuecteieHuss W mnpencrasiser cobodi S. B ompeneneHHBIX BapHaHTax
ocymectsnenuss W npeacrasiser coboit NRY. B onpesienieHHbIX BapUaHTaX OCYIIECTBIEHHS
RY npencraenser co6oii Bonopon uu rpynny dopmyns (i), (i) umu (iii).

[00192] Kak, B 1menom, ompeaeneHO BbILIE, KOKAbIM MPEACTABUTENb Y HE3aBHUCHUMO
npenctasnser coboit O, S unu NRY, rme RY npencrasiser coboii BOROpOA, HEOOA3aTENBHO
3aMELICHHbIN aJKWI, HeoOs3aTeIbHO 3aMELIEHHbIN aKEeHII, HeoOs3aTeNbHO 3aMeleHHbIH

ANKUHWI, HEeoOs3aTeNIbHO 3aMeIeHHbI KapOOLMKIUII, HeOoOs3aTebHO 3aMEIIeHHBIN
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TeTEPOLMKIIMN,  HeoOs3aTeNbHO  3aMELICHHbIM  apwil, Heo0sA3aTeNnbHO  3aMEIIeHHbINH
reTepoapm WM 3alUTHYIO TPYIIY a30Ta. B omnpeneneHHbIX BapuaHTax OCYLIECTBICHUS Y
npencrasisier cobori O. B ompeneneHHBIX BapHaHTAaX OCYIIECTBICHHS  KaMIbIH
MpencTaBuTeNb Y TMpencTasisier codoit S. B ompeneneHHBIX BapuaHTax OCYLISCTBICHUS Y
npencrasnser coboit NRY. B onpeneneHHbIX BapuaHTax ocyinecTsieHus RY mpencrapiser
co0OH BOJOPO MITH 3AIUTHYIO TPYIILY a30Ta.
[00193] B omnpeneneHHbIx BapuaHTax ocyuiectBiieHus W mnpencrasisier codoit O, a Y
npencrasisier coboli O. B ompeneneHHbIX BapuaHTaxX oOCyIIeCTBIeHHss W IpPeACTaBisieT
coboit O, a Y mpexncrasnser coboit S. B ompeneneHHbIX BapHaHTax OCylLiecTBIeHUs W
npencrasnsier coboit O, a Y npencrasnser coboii NRY. B onpeneneHHbIX BapuaHTax
ocymectsieHust W mipencrasisier codoit S, a Y npeacrasnsier codoit O. B onpeneneHHbIX
BapuaHTax ocyuiecTsieHust W npencrasisier coboit S, a Y mpencrasnsier coboii S. B
OTpeNesIeHHbIX BapuaHTax ocyliecTBieHuss W mpencrasisieT coboit S, a Y mpexacrasiser
coboit NRY. B onpeneneHHbIX BapuaHTax ocyunecTsienus W npencrasisier coboit NRW a 'Y
npezacrasisier coboit O. B ompeneneHHbIX BapuaHTax OCYyLIECTBIEHHss W TpEACTaBisieT
coboit NRY, a Y npencrasnser coGoit S. B onpeneneHHbIX BapuaHTax OCYIIECTBIeHUS W
npencrasnsier coboit NRY, a Y npencrasnser coboii NRY.
[00194] Kak, B uenom, onpeneneHo seime, R® mpencrasnser coGoit Bomopos, rpyrmmy
bopmysst (1), (i1) wu (ii1) uau rpynny Gopmyis (v):
Z

T '
Re—N—HL Y, e

R
) o ),

rne R%, R*, R®, Z, m u n onpenenens! B Gpopmysie (I), mpu yclaoBHH, Y4TO MO MEHblIEH Mepe

omun npexacrasurens RY, R? R R® RS R7 unu R® npencrapnser coboii rpynmy ¢Gopmysl

(), (ii) mm (i),

[00195] B ompeneneHHbIX BapuaHTax ocymiectBiaeHus R® mpencrasmser coboit
BOZOPOA.
[00196] B onpejienieHHBIX BapuaHTax ocylnectsienus R® mpencrasnser coboii rpymmy

dopmynsr (i), (ii) unu (iii). B onpeneneHHbIX BapuaHTax ocylnecTsiaeHus R® mpencrasnser
coboit rpynmy ¢opmys (i). B onpenenenHbx BapuanTax ocymectsienus R® npencrasnser
coboit rpymnmy popmynsi (ii). B onpeneneHHbIX BapuaHTax ocyllecTsieHus R® mpencrasnser

coboii rpynmy dopmydsl (1it).
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[00197] B omnpefnenieHHBIX BapuaHTax ocyinectsienus R® mpencrasnser coboii rpymmy
dopmynsi (v). B onpenenenHsx BapuaHTax ocyiectsiaeHus R® npencrasnser coboii rpymmy

dopmyner (v), a R?

npexncrasisier coboit rpymmy dopmynsr (1), (i) wmm (ii1). B
onpefeeHHbIX BapuaHTax ocyuiectsieHus R® npencrasiser coboit rpynmy dopmyis (v), a
R® npencrasnser coboii rpynmy gopmyasl (i), (i) uu (iii).
[00198] B omnpeneneHHbIX BapUaHTaX OCYLIECTBIEHHs 1O MeHbineil mepe onmH R!
npencTassier coboit rpynmy dpopmynsi (iv), a R® npencrasnser coboii rpynmy gpopmysi (i),
(i) mmm (iii). B ompeneneHHbIX BapMaHTaX OCYLIECTBIEHMs MO MeHbliel Mepe omuH R'
npencrasisier coboit rpymnmy dpopmynsi (iv), a R” npencrasnser coboii rpynmy gpopmyJsi (i),
(i) mmm (iii). B onpeneneHHbIX BapMaHTaX OCYLIECTBIEHMs MO MeHbliel Mepe omuH R!
npeacTasiser coboii rpynmy ¢opmyiel (iv), u kak R®, Tak u R7 He3aBHCHMO MpPENCTaBIAIOT
co0oii rpynnsl popmysl (1), (i1) wnu (iil).
[00199] AbTEepHATUBHO, B OMpeNeNeHHbIX BapHaHTax ocylnecTsieHus R® u cmesxHas
Rl-rpynmel o6benuHeHbl ¢ 0Opa3soBaHHEM HEOOS3aTENbHO 3aMEIIEHHOTO S5-6-uleHHOro
reTepOLMKINYECKOTO KOJIbIIA, HANpUMep, S-4JIEHHOE reTePOLIUKINUECKOe KOJIbLIO, Hanpumep,
Heo0s3aTeNTbHO 3aMEIEHHOE MUPPOIUANHIIIBHOE KOJIBLIO.
[00200] B  nmaHHOM  JOKyMeHTE TMONPa3yMEBAIOTCS  pa3iuYHble  KOMOWHALMU
BBILIIEYKA3aHHBIX BAPUAHTOB OcyliecTBiIeHus popmysl (1I).
[00201] Hanpumep, B oOmnpeneneHHbIX BapUAaHTAX OCYIIECTBJIEHUs, TA€ KaXKIbIi
npencraBuTenb R' mpencraBnser coboii Bomopon, W mpencraBisier cobori O, m Y
npencrasisier coboit O, coemunenue ¢opmynbl (II) mpencraBnsier coboli coenuHeHHe
dopmysl (II-a):

0O
R

0O

,N\/k
R® R" (1I-a),

WJIM €ro collb. B onpesieNeHHbIX BapuaHTax ocyinectsienus R® npencrapmser coGoit rpymmy
dopmynsr (i), (ii) unu (iii). B onpenenenHbIX BapuaHTax ocylnecTsiaeHus R® mpencrasnser
coboii rpynny popmyisi (v) u R? npeacrapnser coboii rpynmy dopmynsi (i), (i) uiu (iii). B
onpeneNeHHbIX BapuaHTax ocyliecTsnenus R® npencrapnser coboii rpymmy Gpopmyis (V), a
R® npencrasnser coGoit rpynmy dopmyisl (i), (ii) umu (iii). B onmpeneneHHBIX BapHaHTax
ocyllecTBJIeHHs IO MeHbIneii mepe onun R! mpencrasnsier coboii rpynmy gopmyssl (iv). B
onpeneNeHHbIX BapuanTax ocyinectsienus R! npencrasnsier coboii rpynmy gpopmyisi (iv), a

R® npencrasnser coGoit rpynmy dopmydsl (i), (ii) umu (iii). B onpeseneHHBIX BapHaHTax
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ocymectsienust R! npencrasnsier coboii rpynmy gopmyas (iv), a R’ npencrapiser coboit
rpynny dopmysi (i), (i) unu (iii). B onpeneneHHbIX BapuaHTax ocylnecTBieHus kak RS, Tax
1 R7 He3aBHCHMO MpeCTaBIsIOT coboit rpymmbl popmynsi (i), (ii) umm (iii).
[00202] B omnpeneneHHbIX BapuaHTax ocymecTsienus ¢opmynsl (II-a), rne R!
HAXOMSIIIUNCA B arsgha-nionoxeHnu no ortHoumeHuio k rpymme -C(=0)-0-, nmpencrapisier
coboii rpynny Gopmyisl (1v), mpenycMoTpeHo coenunenue Gpopmysl (1I-b):

RS o)

I
R’™—N—L
0

N
RS \)\ RL (II-b),

WIN ero cojb. B ompeneneHHbIX BapuaHTax oOCymecTeieHuss L mpencramisier coOoi
HeoOs3aTeNbHO 3aMeIleHHbI ankuieH. B onpesesieHHbIX BapUaHTaX ocylnecTBieHus R°
npencTasnsier coboii rpynmy gopmysl (i). B onpeneneHHbIx BapuaHTax ocyinecTsienus R®
npencTasisier coboii rpymmy gopmyisl (ii). B onpeneneHHbIx BapuaHTax ocymecTsaeHus R
npezacTasisier cobol rpynmy ¢opmysl (iii). B onpeneneHHbIX BapraHTax OCYIIECTBICHUS
R’ npencrapaser coboii rpynmy dopmyns (i). B onpeneneHHbIX BapHaHTax OCYLIECTBIIEHHUS
R’ npencrapnsier coboii rpynmy Gopmynst (ii). B onpeneneHHbIX BapuaHTax OCYIIECTBIEHHUs
R’ mnpencrasnser cobGoit rpymmy Qopmynsl (iii). B omnpeneneHHbIX BapHaHTax
ocymectsienus kak R® Tak u R7 HezaBuCHMO MpencTaBisioT coboii rpymmbl Gopmymsl (i),
(i1) wm (iii).

[00203] B omnpeneneHHbIXx BapuaHTax ocymecTtBienus ¢opmynst (II-a), rme R®

npencrassier codoit rpynmy Gopmyiisl (V), mpeaycMoTpero coenurenue hopmynl (1I-¢):

3 Z ITS N\)\RL
R2— —-‘-ﬁJ— NG
m

) o (II-c),

Zz—A

WM er0 CONb. B ONMpeneNeHHbIX BAPUAHTAX OCYIIECTBIEHMS MO MeHbIneil mepe oguH R!
npefcTaBseT coboit rpymnmy GopMynsl (iv). B onpeseneHHbIX BapHaHTaX ocyllecTsiaeHus R?
npefcTaBseT coboii rpymnmy Gopmynsl (i). B onpeneneHHbIX BapHaHTaX OCyIIecTBIeHHs R?
npefcTaBseT coboil rpynmy Gopmyns (ii). B onpeneneHHbIX BApUaHTax OCyliecTBieHus R?
npencrasisier codoit rpymmy ¢opmynsl (iii). B onpeneneHHbIX BapUaHTaX OCYINECTBICHUS

R? npencrapnser coboii rpynmny ¢opmynsi (i). B onpeneneHHbIX BapuaHTax OCyLIECTBJIEHHUS
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R® npencrasnsier coboii rpynmy gopmyJsi (ii). B onpeneneHHbIX BApUaHTax OCyIIECTBIEHHUs
R? npencraenser coGoii rpynmy Qopmynbl (ili). B omnpeneneHHbX BapHaHTax
ocymecTsnenuss R° mpexacraBnser coboif Bomopod. B OmpeneNeHHbIX — BapHaHTAX
ocymiecTBiieHus: Z mipencrasisier coboii O. B onpeneneHHbIX BapuaHTax OCYLIECTBIICHUS N
paBHO 0. B omnpeneneHHbIX BapuaHTax OCyLIeCTBIE€HUs n paBHO 1. B ompeneneHHBIX
BapHaHTaX OCYILECTBJIEHHs N paBHO 2. B onpeneneHHbIX BapuaHTaxX OCYLIECTBIECHUS N PABHO
3. B onpeneneHHbIX BapuaHTaxX OCYIUECTBJIEHHs N paBHO 4. B onpeneneHHbIX BapHUaHTax
OCYLLIECTBJIEHUS N paBHO 5. B onpeneneHHbIX BapuaHTax OCyLIECTBIEHUsI M paBHO 1.

[00204] B onpeneneHHbX BapuaHTax ocymectsienus Qopmyasl (II-¢), rme R
HAXOASIIUNCA B anbgha-nionoxennu no ortHoueHuio k rpymnme -C(=0)-0-, npencrapisier

co0oii rpynny ¢opmysl (1v), mpenycMoTpeHo coenunenue gopmysl (1I-c1):

R6 0
R™—N—L o
i 7
Z RS N\/k L
$3 ’L R
2 N ] m
R2—N R1m Le
- -n (II-c1),

WIA ero Ccojb. B ompeneneHHbIX BapHaHTaX OCYLIECTBIeHHs L mpencrasisier coOoi
HEo0sA3aTeNbHO 3aMelleHHbIH ankuieH. B onpeneneHHbIX BapUaHTax ocylnecTsieHust RO
npefcTaBisgeT coboii rpymnmy Gopmynsl (i). B onpeneneHHbIX BapHaHTax ocyinecTsienus RO
npefcTaBiseT coboii rpynmy Gopmyns (ii). B onpeneneHHbIX BapuaHTax ocymecTsienus RO
npencrasisier codoit rpymnmy ¢opmyisl (iii). B onpeneneHHbIX BapUaHTaX OCYINECTBICHUS
R’ npencrasaser coboit rpynmy dopmyis (i). B onpeneneHHbIX BApUAHTAX OCYIIECTBICHHUS
R’ npencrasnsier coboit rpynmy GopmyJsi (ii). B onpeseneHHbIX BApUaHTax OCYIIECTBIEHHUs
R’ npencrasnser coboit rpymmy Gopmynnt (iii). B ompenmeneHHBIX —BapuaHTax
ocymectsienus kak R® Tak u R7 He3aBHCHMO MpeACTaBIsAIOT coboii rpymmbl Gopmymbl (i),
(11) mnn (1i1).

[00205] B onpenenenHbix BapmaHTax ocyiectBieHus popmyinel (II-c), rme xaxmabrid
npencrasutens R, mpenycmorpennbiii B rpynne R®, npencrasnsier coboii rpynmy dopmy bl

(1v), mpenycmotpeno coenunerne ¢popmyasl (1I-c2):
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R1
_ - 0O
Z
R3 Z ?5 N\)\RL
R —N— N
m 6
Lo _RS L\N/R
- ITI - n II?7
R’ (I1-c2),

WIA €ro cojb. B ompeneneHHbIX BapHaHTax oOCyllecTBIeHWs L mpencrasisier coOoi
HEOOSA3aTeNbHO 3aMelLleHHbI ankuieH. B onpeneneHHbIX BapuaHTax ocylnecTBieHus: RO
npeacTasseT coboii rpynmy gopmynbl (i). B onpeneneHHbIX BapuaHTax ocyinecTsienus R
npeacTasseT coboit rpynmy Gopmyns (ii). B onpeneneHHbIX BapuaHTax ocyiiecTsienus RO
npenacTasisier codoil rpynmy Qgopmynsl (ii1). B onpeneneHHbIX BapuaHTaxX OCYIIECTBICHUS
R’ npencrasnser coboit rpynmny ¢opmyis (i). B onpeseneHHbIX BApUaHTaX OCYILIECTBIEHHUs
R’ npencrapnsier coboii rpynmy Gopmynsl (ii). B onpeneneHHbIX BapuaHTax OCYIIECTBIEHHUs
R’ npencrasnsier coboit rpynmy ¢opmyasl  (iii). B ompeneneHHbX ~BapUaHTax
ocymecteienus kak RS, Tak u R’ He3aBUCHMO MpencTaBisitoT coboit rpymnmbl Gopmyisl (i),
(i1) wnu (iii).

[00206] B ompenenennbix BapuaHTax ocyinectBieHus Gopmyisl (II-c), roe kaxmbiii
npencrasuTens R! npencrasnser coboii rpynmy Gopmysl (iv), IpeaycMOTPEHO COeHHEHNE

dopmysr (1I-c3):

v
R'—N—L
_ - 0O
Z
5 N\)\
R3 Z ||? RL
R2—N— N7
m
5 L _R®
Lo _R l}l
- |7 =n R?
R (II-¢3),

WIN €ro cojb. B ompeneieHHbIX BapuaHTaxX ocylnecTeieHuss L mpencrasisier coOoib
HeOoOA3aTeNbHO 3aMEIEHHBIH ankuieH. B OmpeneNeHHbIX BapUAHTAaX ocylnecTBiaeHus R°
npefcTaBseT coboii rpymnmy gopmynsi (i). B onpeneneHHbIX BapHaHTax ocyinecTsaenus RO
npefcTaBseT coboit rpynmy Gopmyns (ii). B onpeneneHHbIX BapuaHTax ocyiecTsienus RO
npencTasisier codoit rpymnmy ¢opmynsl (iii). B onpeneneHHbIX BapUaHTaX OCYINECTBICHUS
R’ npencrasaser coboit rpynmy ¢opmyis (i). B onpeseneHHbIX BApUAHTAX OCYIIECTBIEHHUS

R’ npencrasnsieT coboii rpynmy GopmyJsi (ii). B onpeneneHHbIX BApUaHTax OCyIIECTBIEHHUs
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R’ npencraensier coGoif rpymmy Qopmynbl (iii). B omnpeneneHHbX —BapMaHTax
ocymectsienus kak R® Tak u R7 He3aBHCHMO MpeACTaBIAIOT coboii rpymmbl Gopmymbl (i),
(11) mnn (111).

[00207] B onpeneneHHbIX BapMaHTax ocywiecTBienus ¢opmynbl (II-a), rme R®

npencrassier codoit rpymmy Gopmyisl (1), mpenycmoTpero coequHenue Gopmyasr (11-d):

0]
R1
(@]
RPY/\ VN\)\RL
R" (I1-d),

WM €ro coib. B ompeneneHHbIX BapuaHTax ocyiecTBieHus R' mpexncrasnser coGoit
BONOpOA. B omnpeneneHHbIX BapuaHTax ocymecTsneHuss R!' mpexcrasiser coboif rpymmy
dopmynel (iv). B onpenenenHbIx BapuaHTax ocymectsiaenus R! npencrasnsier coboii rpymmy
dopmyner (iv), a R® mpencrapnser coGoit rpynmy dopmynbt (i), (i) wnm (iii). B
OIpeneNieHHbIX BapuaHTax ocyinectsienus R! npeacrasnser coboit rpymmy dopmyisi (iv), a
kak R®, Tax u R’ HesaBucumo npencrapisor coboii rpynmsl Gpopmyisl (i), (i) uu (iii).

[00208] B onpeneneHHbX BapuaHTax ocymectsienus ¢opmynst (II-d), rme R!
HAXOIALIMICS B abgha-mionoskeHnu 1o otHoueHuto k rpymme -C(=0)-O-, npexncrasiser

coboii rpynny Gopmyiibl (iv), mpeaycMoTpeHo coeaunenue dpopmynl (II-d1):

tq
R™—N—L
0
RPY/\ \/N\)\RL
R" (II-d1),

WIA €ro cojb. B ompeneneHHbIX BapHaHTaxX OCyLIeCTBIeHHs L mpencrasisier coOoi
HEOo0sA3aTeNbHO 3aMelleHHbI ankuieH. B onpeneneHHbIX BapUaHTax ocylnecTsieHuss RO
npefcTaBisgeT coboii rpymnmy gopmynsl (i). B onpeneneHHbIX BapHaHTax ocyinecTsaenus RO
npefcTaBiseT coboit rpynmy Gopmyns (ii). B onpeneneHHbIX BapuaHTax ocymiecTsienus RO
npencrasisier codoit rpymnmy ¢opmyisl (iii). B onpeneneHHbIX BapuaHTaX OCYIIECTBICHUS
R’ npencrasaser coboit rpynmy ¢opmyis (i). B onpeeneHHbIX BApUAHTAX OCYINECTBIEHHUS
R’ npencrasnsieT coboit rpynmy GopmyJsi (ii). B onpefeneHHbIX BApUaHTax OCYIIECTBIEHHUs
R’ npencrasnsier coGoit rpymmy Qopmynbl (iii). B omnpeneneHHbX BapMaHTax
ocymectsienus kak R® Tak u R7 He3aBHCHMO MpeACTaBIsAIOT coboii rpymmbl Gopmymbl (i),
(11) mnn (111).

[00209] B omnpeneneHHbIX BapMaHTax ocywiecTBienus ¢opmynbl (II-a), rme R®

npencrassier codoit rpymmy Gopmyisl (ii), mpexycMoTpeHo coenunenue Gopmyds (I11-e):
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L
R X\[(\/N\)\RL

O (I-e),
WId ero coib. B ompeneneHHbIX BapuaHTax ocywiecTsiaeHus R' mpexcrasmser coboit
BONOPOA. B omnpeneneHHbIX BapuaHTax ocyuiecTBieHus R!' mpemcrasiser coboif rpymmy
dopmynsi (iv). B onpeneneHHbIx BapuaHTax ocyiecTsienus R! npencrasnser coboii rpymmy

® mnpencraBnser coboii rpynmy ¢opmynbt (i), (i) wmm (iii). B

dopmynsr (1v), a R
onpeJeseHHbIX BapuaHTax ocyiectsienus R! npesncrasnser coboii rpynmy dpopmysl (iv), a
kak R® Tak u R’ He3aBHCHMO MpeCTaBIsIOT coO0M rpymnmbl popmynsi (i), (i) umm (iii).

[00210] B onpeneneHHbix BapuaHTax ocymecTsienus ¢Gopmynsl (II-e), rne R!
HaXOAsIIUCA B arsgha-nonoxennu no ortHoueHuro k rpymnmne -C(=0)-0-, npencrapiser

coboii rpynmy dopmyJsl (iv), mpeaycMoTpeHo coenunerne Gopmysl (1I-el):

R® 0
R™—N—L
o)
L
O (Il-e1),

WIA ero Cojb. B ompeneneHHbIX BapHaHTaX OCYLIeCTBIeHHs L mpencraeisier coOoi
HEo0sA3aTeNbHO 3aMelleHHbIH ankuieH. B onpeneneHHbIX BapUaHTax ocylnecTsieHust RO
npefcTaBIseT coboii rpymnmy dopmynsl (i). B onpeneneHHbIX BapHaHTax ocyinecTsaenus RO
npefcTasiseT coboii rpynmy Gopmyns (ii). B onpeneneHHbIX BapuaHTax ocymecTsienus RO
npencrasisier codoit rpymnmy ¢opmyisl (iii). B onpeneneHHbIX BapuaHTaX OCYINECTBICHUS
R’ npencrasnser coboit rpynmy dopmyis (i). B onpeneneHHbIX BAPUAHTAX OCYIIECTBIECHHUS
R’ npencrasnsier coboit rpynmy GopmyJsi (ii). B onpeseneHHbIX BapUaHTax OCYyIIECTBIEHHUs
R’ npencrasnser coboit rpymmy ¢opmynnl (iii). B ompenmeneHHBIX ~BapuaHTax
ocymectsienus kak R® Tak u R7 HezaBHCHMO MpeiCTaBIsAIOT coboii rpymmbl Gopmymsl (i),
(11) mnn (1i1).

[00211] B omnpeneneHHbIX BapuMaHTax ocymecTBienus ¢opmynsl (II-a), rme R®

npencTassier codoit rpymmy GopmyJsi (iil), nmpenycmMotpeHo coenunenue gopmydsl (I1-f):
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WIM ero coib. B ompeneneHHbIX BapHaHTax ocyliecTsiaeHus R' mpexacrasmser coboit
BONOpOA. B omnpeseneHHbIX BapHaHTax ocywiecTsieHus R!' mpexmcrasiser coboif rpymmy
dopmynsi (iv). B onpeneneHHbIX BapuaHTax ocyiecTsienus R! npeacrasnser coboii rpymmy

® mpencraBnsier coboii rpynmy Qopmynbt (i), (i) wmm (iii). B

dopmynsr (iv), a R
onpefeeHHbIX BapuaHTax ocyiecTsienus R! npencrasnser coboii rpynmy dpopmyisl (iv), a
kak R® Tax u R’ He3aBHCHMO MPeCTaBISIOT OO0l rpymnmbl popmynsi (i), (ii) umu (iii).
[00212] B onpeneneHHbIX BapuaHTax ocymectienus ¢opmyanl (II-f), rme R!
HAXOMSIIIUNCA B arsgha-nionoxeHnn no ortHoueHuro k rpymme -C(=0)-0-, mpencrapisier
coboii rpynmy dopmydsl (1v), mpeaycMoTpeHo coenunerne popmyasl (1I-£1):

R® 0
R7—I11—L

(@]
R _N
NS \)\RL (II-fl),

WIN ero cojb. B ompeneneHHbIX BapuaHTax OCyIIeCTBIeHHMs L mpencrasiser coOoi
HeoOs3aTeNbHO 3aMeIleHHbI ankuieH. B onpesiesieHHbIX BapUaHTaX ocylnecTBieHus R°
npencTasisier coboii rpymnimy GopmyJsl (i). B onpeneneHHbIx BapuaHTax ocyinecTsienus R®
npencTapseT coboii rpymnmy gopmysl (ii). B onpeneneHHbIX BapuaHTax ocymecTsieHus R
npeacTasisier cobol rpynmy ¢opmydsl (iil). B onpeneneHHbIX BapHaHTax OCYIIECTBICHUS
R’ npencrapaser coboii rpynmy ¢opmynsi (i). B onpeneneHHbIX BapHaHTax OCYLIECTBIEHHUS
R’ npencrasnsier coboit rpynmy GopmyJsl (ii). B onpeeneHHbIX BApHAHTaX OCYIIECTBICHUs
R’ npencrasnser coGoit rpymmy Qopmynsl (iii). B omnpeneneHHbIX BapHaHTax
ocymectsienus kak R® Tak u R7 He3aBHCHMO MpeiCcTaBIsiOT coboii rpymmbl Gopmymbl (i),
(i1), won (iii).

[00213] B onpeneneHHbX BapuaHTax ocymectsinenus Qopmyisl (II-a), rme R! u R®
oOpenuHeHBI ¢ oOpa3oBaHHMEM  HeOOs3aTeNIbHO  3aMEMIEHHOrO0  5-0-4JIEHHOTO

reTepPOLUKINYECKOTO KOJIbIIa, MPENyCMOTPeHo coenunenue Gopmyis (11-g):
@)

()

N\)\RL (I-g),

WIA €ro cojb. B ompeneneHHbIX BapHaHTax OCyLIeCTBIeHHs L mpencrasisier coOoi

HE00s3aTEIBLHO 3aMeIleHHbIN aJIKUJIEH.

Coeounenusn popmynw (111)
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[00214] Coenunennst gopmynsl (III) mpenctaBnsroT coOOH NPOAYKT MHHUKINYECKOM
KOHJIEHCAlUM OAMHAKOBBIX WJIM PA3MYHBIX ABYX, TPEX, YETHIpEX, ISITH, LIECTH, CEMH,
BOCBbMU, JEBSITH WJIN JIECATH aMHUHOKHCIIOT, KPOME TOTO, COAEPIKALINI OJUH UM HECKOJIBKO
NPUCOEIUHEHHBIX K HUM LIEHTPOB KOHBIOrauuu st rpynmsl Gopmydist (1), (1i1) wmm (iil),
Hanpumep, ¢ aTOMOM a30Ta BHYTPEHHETO aMHJa, C aMUHOTPYIIIIAMU-3aMECTUTENSIMU W/WITH C
aTOMaMM a30Ta UMHUHOTPymmn. Takue Trpynmbl MOKHO KOHBIOTHPOBAaTh IEpEd peakiuen
3aMBIKaHUSI KOJbLIA, T.€. K AMMHOKHCIOTHBIM TMPEIIECTBEHHUKAM IPOAYKTA PEaKLUH

3aMbIKaHUs KOJIbLA, UJIU ITOCJIC PEAKIIUU 3aMbIKaHUA KOJIbLIA.

= ,
' \ 7
i_-.Fl.’.'?_:
2 L
k] "\ o [ wr ]
iR2 1 a R
AN \
N ... G2 Q e M
1 R6 - ' .
Q R TN L 93
DN | RP
1 a7 - - 1
R Je YRS R L Je
aTOMBI a30Ta aMHUHOTPYIIbI- aTOMBI asora
BHYTPEHHETO aMHU1a 3aMECTUTENHN UMUHOTPYII
[00215] Takum 00Opa3oMm, B TPEThbeM acCIieKTe, MPEIyCMOTPEHO CoeauHeHHe (HOpPMYITbI
(I11):
2 1
R\
N_
Q Q
_N\
R’ R2
— JP (III)7

WK €rO COJTb,
re:

p mpencrasisieT coOOM Lenoe Yueso oT 1 10 9 BKIFOYHTENBHO,

KaXIbli TIpeacTaBuTens Q HesaBucHMO mpencTasiser codoit O, S mm NR? rne RC
npeAcTaBsieT coOOW BONOPOX, HEOOs3aTeNbHO 3aMEIICHHBbIH aJKWI, HeoOsS3aTeNbHO
3aMeIleHHbII aJKeHWT, He00sI3aTeIbHO 3aMEIeHHbIH ATKUHIWI, He00s13aTeIbHO 3aMeleHHbIH
KapOOLMKIINII, HeOOs3aTebHO 3aMEIIEHHbIH TeTepPOLHKIINI, HEOOs3aTeIbHO 3aMELIeHHBIN

apui, HeoOsA3aTeNbHO 3aMEIICHHBIH TeTepoaprll, 3aIMUTHYIO TPYMIY a30Ta WIH TPYMILY

dbopmysr (1), (i), (1i1);
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Kaxaelii mpencraputens R!  HesaBucMMO — mpejcTaBisieT  coOOil  BOMOPOZ,
Heo0s3aTeNTbHO 3aMeIeHHbIH aJIKWJI, HeOOsI3aTebHO 3aMeLeHHbIH aJIKeHII, HeoO0s3aTeTbHO
3aMEINeHHbI aJIKUHII, HeoOs3aTeIbHO 3aMeIleHHbIH KapOOLMKIWI, HeoOs3aTebHO
3aMEINeHHbI  TeTepOLMKIWI, HeoOs3aTeNbHO 3aMELICHHBbIH  apui, HeoOs3aTeNbHO
3aMeleHHblii rerepoapui, rajores, -ORAL -N(RAD), unu -SRAL rne kasupiid cmygaii RA!
HE3aBUCUMO TMpPEACTaBIsieT CcOo0OH BOAOPOX, HEOOs3aTeNbHO 3aMEINSHHbIH  aJIKUJ,
HeoOs3aTeNbHO ~ 3aMELICHHBIH  QJIKEHWI, HeoOs3aTeJbHO  3aMEIIEHHBIH  aJIKHMHWII,
HeoOsI3aTeNIbHO 3aMeIeHHbIH KapOOLMKIINII, HEOOsA3aTeNbHO 3aMEIIEHHBIH I'eTepOLHKIINII,
HeoOs3aTeNIbHO 3aMEIeHHbIH apujl, HeoOs3aTeIbHO 3aMELIEHHBIH TeTepoapul, 3alIUTHYIO
IPyNIy KHCJIOPOJA, KOTAa NMPUCOEAMHEH K aTOMy KHCJIOpPOAa, 3aIUUTHYIO TPYIY Cephl,
KOT/1a IPUCOEUHEH K aTOMY Cepbl, 3aLIUTHYIO TPYIIY a30Ta, KOrJa MPUCOEANHEH K aTOMy
azota, unu ase RA-rpynmbl oOGbenuHeHbl ¢ 00pa3oBaHHEM HEOOS3aTENbHO 3aMEIeHHOTO
reTePOLIMKINYECKOTO HITH HEOOsI3aTeIbHO 3aMEIEHHOTO TeTepOapuIbHOTO KOJIbLA, U

KaXJIbI  TIpeicTaBuTeNh R’ HE3aBUCHMO IIpENCTaBiseT coOoil  BOXOPO.,
Heo0s3aTeNTbHO 3aMeIeHHbIH aJIK/II, HeOOsI3aTeNbHO 3aMEeIeHHbIH aJIKeHII, Heo0s3aTeTbHO
3aMEINeHHbIH aJKUHII, HeoOsA3aTeNIbHO 3aMeINeHHbIH KapOOLMKIWI, HeoOs3aTeNbHO
3aMEINEHHbIH  TeTEPOLMKIINI, HeOoOs3aTebHO 3aMELIEHHBbI  apuil, HeoOs3aTeNbHO

3aMELICHHBIH TeTepOapIl, 3AIUTHYIO TPYIIY a30Ta Wiu rpymmny ¢opmydsl (1), (i1) umu (iii);

u
dbopmyusl (i), (i1) u (iii1) npencTaBsitO COOOM:
: R XRt
RLB—YRP ]
5_} é RO g _/R
R' , R’ WIN ,

(1) (ii) (iii)

rae:

KaKIbIA TpeAcTaBuTeNlb R’ HE3aBUCHMO TIpencTaBisieT COOOH BOIOPON WM
HE00s3aTEILHO 3aMEIIEHHBIA aJIKIIT,

X mpencrasnser coboit O, S, NRX rme R* mnpencrasnser coGoii Bomopox,
HEOOs3aTEIbHO 3aMEIEHHbBIN aJIKHII, HEOOSI3aTENIBHO 3aMEIEHHBINA aJIKEHIIT, HEOOSI3aTEIbHO
3aMEIeHHbIH aJKUHWUJ, HeoOsS3aTeNIbHO 3aMEINEeHHbI KapOOUMKIIWI, Heo0s3aTeNbHO
3aMEIeHHbIH  TeTEPOIMKIMI, HeOoOs3aTebHO 3aMElIeHHbIH apuil, Heo0s3aTeNbHO

3aMELIEHHBIN reTepoapuil WIK 3aIlUTHYIO FPYIITY a30Ta,
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Y mpencrasnser coboit O, S, NRY, rme RY mnpencrasnser coboii Bomopox,
HeoOsI3aTeNTbHO 3aMELIEHHBIN aJIKIII, He00sS3aTeNbHO 3aMEIeHHBIN aJTKEHI, HEO0s3aTebHO
3aMELICHHbIH aJKUHWJ, HeoOS3aTeNIbHO 3aMEINEeHHBbIH KapOOLMKIMI, HeoOsS3aTeNbHO
3aMELICHHbI  TeTEepOLMKJIWI, HEO00sA3aTeNbHO 3aMEINeHHBbIH  apwil, HeoOsS3aTeNbHO
3aMeILEeHHbIN reTepoapui UK 3alUTHYIO TPYIIy a30Ta;

R" npencrasnser coboit  Bomopon, HEOOA3aTENbLHO  3aMEINEHHbIA  ANKMUI,
HeoOsI3aTeNIbHO ~ 3aMELICHHbIM  aKeHWJ, HeOOS3aTeNbHO  3aMEINeHHBIH  aJKHHUI,
HeoOsI3aTeNIbHO 3aMeIeHHbIH KapOOLMKIINII, HEOOsA3aTeNbHO 3aMEIIEHHBIH I'eTepOLHKIINII,
HeoOsI3aTeNIbHO 3aMELIeHHbIN apul, HeoOsA3aTeNbHO 3aMEINEHHBIH IeTepOoapu, 3aIlUTHYIO
rpynny KUCJIOPOAa, KOTAa MPUCOEAMHEH K aTOMy KHCIOpOJa, 3ALIMTHYH TPYMIY CepBbI,
KOI'7la IPUCOEAMHEH K aTOMY Cepbl, WIM 3allUTHYIO IPYIIY a30Ta, KOTAAa NMPUCOEIUHEH K
aTOMy a30Ta; U

R npencrapiser coboit Heobs3aTenbHO 3amerneHHbId CisoalKkuil, HeoOS3aTeNbHO
3amenieHHbIi  Cr.50alIKEHII, HeOoOs3aTeNbHO 3aMeleHHbI  Cr.50alIKHHII, HEeOOs3aTENbHO
3aMerneHHbli  reTepoCi-soaikmi, HeoOs3aTeNnbHO — 3aMelleHHBbIH  retepoCa.soalIKeHHII,
Heo0s3aTeNTbHO 3aMeIleHHbIH reTepoCa.50aIKHHIUI WIIH TTOJIUMED;

TIpH YCJIOBMH, 4YTO 1O MeHbIneii mepe omuH mpexacrtasutens RY R2 R® mmm R’
npeacTasisier codol rpymnmy GopmyJsi (1), (i1) uam (iii).

[00216] Kak, B 11e510M, OrnpenesieHo BhIIIE, p MPEACTaBIsieT coOOH Leioe Yucio ot 1 1o
9 BKIIIOUUTENBHO. B onpeneneHHbIX BapuaHTax OCYILIECTBJICHMs p paBHO 1. B onmpeneneHHbIX
BapHaHTaxX OCYIECTBJIEHHs p paBHO 2. B onpeneneHHbIX BapuaHTaxX OCYLIECTBJICHUS P PABHO
3. B onpeneneHHbIX BapuaHTaxX OCYILNECTBJIEHHs P paBHO 4. B omnpeneneHHbIX BapUaHTaxX
OCyIIeCTBJIEHUs] p paBHO 5. B ompeneneHHbIX BapuaHTax OCyLIeCTBIEHUs p paBHO 6. B
OTpEeeNIEHHbIX BapUaHTax OCYLIECTBIEHUS p paBHO 7. B ompeneneHHbIX BapHaHTax
OCyIIeCTBJIEHUs p paBHO 8. B ompeneneHHbIX BapHaHTax OCYILECTBIEHHUS p paBHO 9.

[00217] Hanpumep, B omnpeneneHHbIX BapHaHTaxX OCYIUECTBJEHHUs, A€ P paBHO 1,

coequnenue Gopmyisr (I1I) npencrasnsier codoii coenqunenue Gopmysr (I11-a):

R" R® (Ila),
WJIU €70 COJIb.
[00218] B omnpeneneHHbIX BapuaHTax OCYLIECTBJCHMs, TA€ P PABHO 2, COCIUHEHUE

dopmyasl (IIT) npencrasnsier coboii coenunenue popmyast (111-b):
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\

N
R? N—R?
RZ/NWR\R‘I

Q (I1I-b),

HJIN €ro COJIb.

[00219] B omnpeneneHHbIX BapuaHTax OCYLIECTBICHMs, II€ P PABHO 3, COECIUHEHUE

dopmyasl (III) npencrasnser coboit coenunenne popmyns! (II1-c):

WJIH €TO COJIb.
[00220] B onpeneneHHbIX BapuaHTax OCYIIECTBIICHMs, TZ€ P PaBHO 4, COEOUHEHUE

dopmyaer (III) mpencrasnsier codoii coenunenue popmyisrl (111-d):

Q _R’
R2
R%&)\]é@
2 2
iN N\I
R R? R2 Q
Q R (111-d),

HJIN €ro COJIb.

[00221] B omnpeneneHHbIX BapuaHTax OCYUIECTBJCHHs, TI€ P PABHO 5, COeNUHEHUE

dopmyast (IIT) npencrasnsier coboii coenunenue popmyast (111-e):

HJIN €ro COJIb.
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[00222] B omnpeneneHHbIX BapuaHTax OCYLIECTBICHHs, TA€ P PaBHO O, COEIUHEHUE

b opmybl (III) npexacrasisieT codoli coenunenue popmyasl (I11-f):

(I1I-1),

NN €ro COJIb.

[00223] B onpeneneHHbIX BapHaHTax OCYINECTBJICHMs, TJl€ P PaBHO 7, COEOUHEHUE

b opmyibr (III) HpeI[CTaBJ'IHeT coboti coequnenue Gopmyisr (I11-g):

\2; R2 44%
r2-N
Wj _R? RZ\NIQ
R2 2
Q%*N/ KN‘\Q\W
R? ?_< Q
Q R!

HJIN €ro COJIb.

(II-g),

[00224] B omnpeneneHHbIX BapuaHTax OCYUIECTBJCHHs, II€ P PaBHO 8, COENUHEHUE

dopmyasl (IIT) npencrasnsier coboii coenunenue popmyast (111-h):

R" R? (II-h),
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WUJIU €70 COJIb.
[00225] B omnpeneneHHbIX BapuaHTax OCYLIECTBICHMs, TA€ P PaBHO 9, COeNUHEHUE

dbopmyasl (IIT) npencrasnsier codoit coennnerne popmysl (111-1):
Q 1 ||q2 Q R’I
Rl N Q
N I
2 1 2 1
QN Q@ RTORENR
R? R2
R N7 R R QR N
N N
A
R" Q@ R R' Q

NN €ro COJIb.

(L),

[00226] Kak, B menom, ompeneneHo Bbllle, KaxAbl npencrasutedb R’ HezaBUCHMO
npencTasisier coOOl BOAOPOA WJIM HeoOs3aTeNbHO 3aMELIEeHHBIN ankuil. B onpeneneHHbIX
BapUAHTAaX OCYILIECTBJICHHUS MO MEHbLIEH Mepe OJUH IpencraButens R' npencrasiser coboit
BozopoA. B omnpeneneHHbIX BapuaHTax OCYLIECTBJIECHUS 10 MEHbLIEW Mepe JBa
npencrasutenss R’ mpencraBmsiror  coboil  Bomopon. B ompeneneHHBIX  BapHaHTax
OCYILECTBIIEHHs KOKIbIN mpeacTaBuTesb R' npencrasnser coboit Bogopoa. B onpeneneHHbIx
BapUAHTAX OCYINECTBJICHHUS MO MEHbLICH Mepe OUH mpeacTaBuTeNb R’ npencrasnser coboi
HeoOsI3aTeNIbHO 3aMEINEeHHBbIA AJKWI, Hanpumep, MeTWl. B ompeneneHHbIX BapHaHTaX
OCYIIECTBJIEHHs] TIO0 MeHbIIEH Mepe JaBa TmpencraBurenss R' mpencraBisioT coboi
HeoOsI3aTeNIbHO 3aMEINEeHHBbIA AJKWI, Hanpumep, MeTWi1. B ompeneneHHbIX BapHaHTaX
OCYILIECTBJICHUS] OIWH MpeacTtaButeb R' mpencrasisier coboli HeoOs13aTeNbHO 3aMEIIeHHBIN
AJIKHJI, a OCTAJIbHBIE IPEACTABISIFOT COOO0I BOAOPON.

[00227] Kak, B 1menom, ompeneneHo BbIlle, KaXAbIM MNpeacTtaBuTesib (Q HE3aBUCHMO
npencrasnsier coboit O, S wm NRQ rne R? npencrasnser co6oii Bonopon, HE0OI3aTeNbHO
3aMELICHHBbIN AJKWI, HeoOs3aTeIbHO 3aMELIEHHbIN aKEHII, HeOOs3aTeNbHO 3aMELIeHHBIH
ANKWHWI, HeoOs3aTeNbHO 3aMEIleHHbI KapOOLMKIIMI, Heo0sA3aTeNbHO 3aMEIIeHHbIH
TeTEPOLMKIIMI,  HeoOs3aTebHO  3aMELICHHBIH  apwil, Heo0sA3aTeNbHO  3aMEIIeHHBIH
reTepoapwi, 3alIMTHYI0 Tpynmy asora wiu rpymmy ¢opmynsr (1), (1) wmmm (ii1). B
OTIpeIeNIEHHBbIX BapHaHTaxX OCYLIECTBJIEHUS IO MeEHblIell Mepe OAuH mnpeacraBurenb Q
npeacrasisier coboir O. B ompeneneHHBIX BapuUaHTAaX OCYINECTBJICHUS  KayKIbIA
npencrasutens Q npencrasnsier codoit O. B onpeneneHHbIX BapHaHTax OCYLIECTBICHHS IO
MEHBIIIeH Mepe OUH npencraBuTenb Q npencrasisier coboii S. B onpeneneHHbIX BapuaHTax

OCYINECTBIIEHUs] KaKIbpli mpencrasurenab Q mnpencrasiser coboii S. B ompeneneHHBIX
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BApUAHTAX OCYIIECTBJICHUS IO MEHBIIEH Mepe OJUH NpencTaBuTenb Q mpencrasisier coOoi
NR?. B onpejiefieHHbIX BAPUAHTaX OCYIIECTBIEHHUs KaKIblil MpeacTaBuTeb Q MpencTaBiser
coboii NR% B onpeseneHHbIX BapMaHTaX OCYIIECTBIEHMS KaxIblii mpejacTaBuTens RO
HE3aBUCHMO INPENCTaBIsieT coO00H Bogopoa uin rpymmy ¢Gopmysl (1), (11) wm (1ii).

[00228] Kak, B LleJoM, ONpejeseHo Bbillle, KaxIbli mpeacTaButens R! HeszaBucumo
npencrasisier coOOH  BOIOpOA, HEOOsI3aTENIbHO 3aMEINeHHBIN aJIKWiI, Heo0s13aTebHO
3aMELICHHbIN aJKeHWI, He00sA3aTeIbHO 3aMELeHHbIN aJIKUHIII, He00A3aTeIbHO 3aMeLeHHbIH
KapOOLMKIINII, HEOOs3aTeNbHO 3aMEIeHHbIH TeTePOLUKIIIII, HEe0O0sA3aTeNbHO 3aMeIleHHbINH
apuJI, HeoOs3aTebHO 3aMeIleHHbIi reTepoapii, rajgores, -ORAL -N(RA), wnn -SRAL
[00229] B omnpeneneHHbIX BapuaHTax OCYIIECTBJIECHHs IO MEHbLIEH Mepe OIUH
npencrasutens R npencrasnser co6oii HeoOA3aTENbHO 3aMELIEHHBIN aTKWII, HEOOA3aTENBHO
3aMEIIEHHBIN aJKEeHUI, HE00s3aTeIbHO 3aMEIEHHBIN aJIKMHIJI, HE00s3aTeIbHO 3aMeIeHHbBIM
KapOOLMKINII, HEOOs3aTeIbHO 3aMEINEHHbIH TeTePOLMKINI, HEOOsI3aTeIbHO 3aMELIeHHBIN
apuJ1 HJTH HeoOsI3aTeNbHO 3aMELEHHBIN reTepoapuil.

[00230] B ompeneneHHBIX BapuaHTaX OCYLIECTBICHHMs 10 MEHbIIEH Mepe OAuH
npencraButens R' mpencrasnser coboii HeoOA3aTeNbHO 3aMellEHHbIH aNKWil, Hanpumep,
HeoOs3aTenbHO  3amerneHHbl  Cr.eankmwi, HeoOs3aTenbHO —3amemeHHbIl  Co.saliku,
HeoOs3aTenmbHO — 3amelneHHbld  Cs.cankmwi, HeoOs3aTenbHO — 3amemeHHbI  Cy.saTKu,
HeoOs13aTeNTbHO 3aMereHHbIN Cy.5alIKMIT WM HeoOsI3aTeNbHO 3aMereHHbIH C3.4aIKuII.
[00231] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHMs IO MEHbLIEH Mepe OIUH
npencrasutens R! npencrasnser coboii HeoOA3aTeNbHO 3aMelIEHHbIH aTKeHU, Hanpumep,
HeoOs13aTeNbHO  3aMelneHHbIH  CasalIKeHI, HeoOs3aTeNnbHO 3aMeleHHbIH  Cs.calKeHuI,
HeoOs13aTeNbHO 3aMelneHHbId CicalIKeHWI, HeoOs3aTebHO 3aMeIeHHbIH C4-5aJIKEHWT WU
HeoOs13aTeNbHO 3aMeleHHbIH C3.4aIKeHHIT.

[00232] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHMs IO MEHbLIEH Mepe OJIMH
npencrasutens R' mpencrasnser coboil HeoOs3aTeNbHO 3aMeIEHHbIN aNKUHI, HAnpumep,
HeoOs13aTeNbHO 3aMeleHHbI  Ca6allKuHWI, HeoOs3aTeNbHO 3amerneHHbIH  C3.calKHHUI,
HeoOs13aTeNnbHO 3amereHHbI C4.6aMKIHHWI, HeoOs3aTenbHO 3aMeleHHbIH Cy.5alKHHU WIH
HeoOs13aTeNTbHO 3aMeIneHHbIN C3.4aKUHIIL.

[00233] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHHMs IO MEHbLIEH Mepe OIHH
npeactasuTen R! mpexncrasnsier coGoif HEOOA3aTENbHO 3aMEINEHHBIH KapOOLMKIU,
Hanpumep, HeoOs3aTeNbHO 3aMeleHHbIH C3.10kapOonuKImMi, HeoOsS3aTeIbHO 3aMELIeHHBIN
Cs.gkapObouukimi,  HeoOsi3atenbHO — 3amerieHHbIH — CsekapOomukimi,  HeoOs13aTebHO

3aMenteHHbIH CskapOOLMKIINII WIH HeoOs13aTebHO 3aMereHHbIH CsKapOOIMKITHIL.
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[00234] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHMs IO MEHbUIEH Mepe OIHH
npencrasutens R! mpencraBnser coboii HeoOA3aTENbHO 3aMEINNEHHbI TeTepOLMKIINI,
Hanpumep, HEOOS3aTENbHO 3aMEIIEeHHBIH 3-14-uJeHHBIH TeTEepPOLHKIMI, HEeoOs3aTeNbHO
3aMeIeHHbI 3-10-4yieHHbI TeTepOLUKIIII, HeOOs3aTeNIbHO 3aMEIeHHbIH S-8-uIeHHbIN
reTEPOLMKIINI, HEOOSA3aTeNIbHO 3aMeLIeHHbIN S-O-uJIeHHbIH TreTepOLUKIINII, HeoOs3aTeNbHO
3aMEIIEeHHbIN S-4JIeHHbI TeTePOLUKIII WIM HeoOs3aTeIbHO 3aMEUICHHBIA O-4JIEHHBIN
reTePOLIUKIINAI

[00235] B omnpeneneHHbIX BapuaHTax OCYLIECTBJIECHHMs IO MEHbLIEH Mepe OIUH
npencrasutens R' mpencrapisier coGoll HeoOA3aTENbHO 3aMEINEHHBIN apui, Hanpumep,
HeoOs13aTeNTbHO 3aMeIeHHbIN (peHMT.

[00236] B ompeneneHHBIX BapuaHTax OCYLIECTBICHMs 10 MEHbIIEW Mepe OAuH
npencrasutens R'  mpencranser coGoil  HeoGA3aTeNbHO 3aMEINEHHBIA  TeTepoapul,
Hanpumep, HeoOs3aTeIbHO 3aMeLIeHHbIN 5-14-uneHHBIl reTepoapwi, HeoOsA3aTeNbHO
3aMelleHHbI  S-10-ujleHHbI TeTepoapui, HeoOsS3aTeNIbHO 3aMEIIEeHHBbIH S-0-uJIeHHBIH
reTepoapuil, HeoOs3aTENbHO 3aMEILIEHHBIN S-ujIeHHBIH TeTepoapuil HIM HeoOs3aTeNbHO
3aMELIEHHbIN O-4JIEHHbIN reTepoapul.

[00237] B nr000M U3 BbIIEyKAa3aHHBIX BAPHAHTOB OCYINECTBJICHUS AJIKUJIbHAS,
ANKCHWIbHAs, aJKUHIWIbHAS, KapOOLUMKIIMIbHAS, TeTEePOLMKIWIbHAS, apwWibHAas WU
reTepoapuibHas Rl-rpynna MoxxeT ObITh 3aMelleHa, HalpUMep, HeoOS3aTeNbHO 3aMeIleHHOMH
amuHOrpymmoit (nanpumep, -NRPR”), HeoOsa3aTeNbHO 3aMEIEHHOI THPOKCUIBLHON TPYIINOi
(nanpumep, -OR®), Heobs3aTeNbHO 3aMeleHHON THONLHON rpynmoi (ranpumep, -SR®) umu
rpynnoit ¢popmynst (i), (i) mnum (i), rae xaxmwii npencrasutens R® u R7 HesaBucumo
npeAcCTaBsieT CcoOOW BOOOPOX, HEOOs3aTeNbHO 3aMEIICHHBbIH aJKWI, HeoOsS3aTesbHO
3aMELICHHBIN aJKEHWI, He00sA3aTeIbHO 3aMELeHHbIN aJIKUHIII, He0Os3aTeIbHO 3aMECHHBIH
KapOOLMKIIMII, HEOOs3aTEeIbHO 3aMEINeHHbIN TeTePOLUKIIIII, HEeOOsA3aTeNbHO 3aMEeIeHHbIH
apui, HeoOs3aTeIbHO 3aMEINCHHBI TIeTepoapuli, 3alIUTHYK TPYMIy a30Ta, Korma
MIPUCOEIMHEH K aTOMy a30Ta, 3aLIUTHYIO I'PyNNy KHCJIOPOAA, KOrZAa MPUCOEAUHEH K aTOMYy
KHUCJIOPOJa, W 3aLUTHYIO TPYIIY Cephl, KOrZa MPUCOENUHEH K aTOMy Cepbl, WM TPYIIy
bopmyasl (1), (i1) wmu (iii).

[00238] Hanpumep, B OnpeneneHHbIX BapUaHTaxX OCYLIECTBIEHUs MO MEHbIIEH Mepe
onuH mpencrasutens R! mpencrasnsier coGoil anKuMIbHYHO, alKeHUIbHYHO, alKMHUIbHYIO,
KapOOLMKIMIIbHYIO, TETEPOLMKIMIBHYIO, apUIbHYI0 WM TeTepPOapHUIIbHYI TpYIIy,

3aMelenHyo amuHorpymmnoii ¢opmynsl —N(R®)(R”). B TakoMm criyuae, B OHpeeleHHbIX
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BapHaHTaX OCYILIECTBJIEHHs 110 MeHbIIeil Mepe OfMH mpeAcTaBuTeb R! npencrasnser coboit

rpymmny GopMyJIbl:
)QG
—L—N
R” (iv),
rae:

L npencraBnsier coboil HeoOs13aTeNbHO 3aMELICHHBIM aNKWIEH, HeoOA3aTeabHO
3aMEINeHHbI aJKeHWIeH, HeoO0s3aTelbHO 3aMEIEHHbI aJKHHWUJIEH, HeoOs3aTeNbHO
3aMEINeHHbI  TeTepOaKWIeH,  HeoOs3aTeNbHO  3aMELICHHBIH  TeTepOaJIKeHHIIEH,
HeoOs3aTeNIbHO ~ 3aMEIUEHHBI  TeTepPOATKMHUIICH,  HEeoOs3aTeNbHO  3aMELICHHBIN
KapOOLMKIWIIEH,  HEeoOs3aTeIbHO  3aMEINEHHBI  TeTePOLMKIMIIEH,  HeOoOs3aTeNbHO
3aMeIIeHHbIH apUiIeH MM HeoOsI3aTeIbHO 3aMELIeHHBIN TeTepoapuiIeH Wi UX KOMOUHALHIO,
u

R® u R’ He3aBHCHMO BBIOPaHBI U3 IPYIIbL, COCTOAIIEH U3 BOTOPOA, HEOOA3aTENBHO
3aMEINEeHHOTO  aJKWJIa, HeoOs3aTeNbHO  3aMELIEHHOrO  aJKeHWIa,  HeoOs3aTesbHO
3aMEINEeHHOTO AJKMHWIA, HEeoOs3aTeNbHO 3aMELIeHHOro KapOOLMKINIA, HeoOs3aTeNnbHO
3aMEINEHHOTO TeTePOLMKIINIA, HeOoOs3aTeIbHO 3aMEINEHHOr0 apuja, HeoOs3aTebHO
3aMEIEeHHOTO reTepoapuIa U 3alMTHOM TPYIIIbI a30Ta,

TpU YCIOBHH, 4TO MO MeHbIneil Mepe onuH mpencrasutens R® u R’ mpencrasnser
coboii rpynmy dopmyasi (1), (i1) wu (iii):

RLB—YRP
A .

Rl

)
(i) (i) (iii)

rne R, X, Y, R u R onpenenenst B 1anHOM 10KyMeHTe.

[00239] B ompeneneHHBIXx BapuaHTax OCYLUECTBJIEHHUS IO MEHBLIEH Mepe [Ba
npencrasutens R npencrapnsror coboit rpynmy gopmysisl (iv). B onpesieeHHbIX BapuaHTax
OCyILeCTBJIEHHs] MO MeHbluell Mepe Tpu mpencTasutens R!' mpencrasnsior coboii rpymmy
dopmyinbl (iv). B ompeneneHHBIX BapuaHTaX OCYIIECTBJICHHUs MO MEHbIIEH Mepe YeThIpe
npencrasutens R' npencrapnstor coboii rpymnmy gopmyJsl (iv). B onpeneneHHbIX BapuaHTax
OCyILeCTBJIEHHsS IO MeHbluell Mepe MsTh npenctasuTeneii R' npencrasnsior coboii rpymmy
dopmynbl (iv). B ompeneneHHBIX BapHaHTaX OCYINECTBJICHHs 1O MEHBIIEH Mepe MecTh
npencrasuteneii R' npencrasnsior coGoil rpymmy dopmynel (iv). B onpeneneHHbIX

BapHaHTAaX OCYLIECTBIEHUs 1O MeHbIIel Mmepe ceMb mpexacrasutenedi R mpencrasnsior
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coboii rpymmy ¢opmyinsl (iv). B onpeneneHHbIX BapHaHTaX OCYIIECTBJIEHUS MO MEHbINEH
Mepe BoceMb mnpenctaBuTeneii R! mpencraensior coboii rpymmy dopmymsl (iv). B
ONpeneNeHHbIX BapUaHTaX OCYLIECTBJIEHMsS MO MeHbIIedl Mepe NeBsTh mpencrasutesnei R
MPEICTABISIFOT co00# rpymmy ¢dopmyisl (1v). B onmpeneneHHbIX BapHaHTaX OCYIIECTBICHUS
Ka bl npeacTaButenb R npencrasnser coboit rpymmy Gopmyns (iv).

[00240]

B omnpeneneHHbIX BapuaHTax OCYLIECTBIEHUs L mperncrasisier coOoi

HEOOS3aTeIbHO  3aMEIICHHBIH  AJKWICH, Hanpumep, HEoOs3aTeNIbHO  3aMEIICHHbBIN
Ci-soankwmiieH, HeoOs3aTenbHO 3aMmelneHHbIH Ci-40aIKUIEH, HEO0OS3aTeNIbHO 3aMelleHHbIH
Ci0ankmieH, HeoOs3aTenbHO 3amelneHHbI Ci-2o0aKUJIeH, HeOoOsS3aTeNIbHO 3aMeleHHbIH
CaoankmieH, HeoOs3aTenbHO 3aMelneHHbIH Ce20aKUIEH, HEO0OS3aTeNbHO 3aMeleHHbIH
Cs-20anKuiieH, HeoOsi3aTebHO 3aMelineHHbI Cio-20aJKUJIeH, HEeoOs3aTeIbHO 3aMeIIeHHbBIN
Ci-sankuieH, HeoOs3aTeNbHO 3aMellneHHbl CacalIKuieH, HeoOs3aTEIbHO 3aMeEIeHHbIH
Cs.sankujeH, HeoOs3aTenbHO 3amelneHHbI Ci.calIKHIIEH, Heo0s3aTeIbHO 3aMelleHHbIN

C4.s5aJIKWIIEH WM HeoOs13aTeIbHO 3aMeleHHbIA C3.4aIKUJIEH.

[00241] B ompeneneHHbIX BapuaHTaX OCYLIECTBJIEGHUs L mpencraBisier coOoi

HeoOs3aTeNIbHO ~ 3aMEIUEHHBI  aJKeHWIEH, Hanpumep, HeoOs3aTeNbHO 3aMEeLIeHHBINH

Ca-s0alIKEHIIIEH, HEOOS3aTeNbHO 3aMelneHHbINH Ca-40aIKEHUIIEH, HEOOS3aTENbHO 3aMEIE€HHbIH

Cr30aKeHUNIEH, He00s3aTeIbHO 3aMeleHHbIH Cr-20aIKeHUIEH, HeO0sI3aTEIbHO 3aMeleHHbIN

Cs-20aNIKeHUIIEH, HEOOs3aTeNbHO 3aMelneHHbINH Co-20aIKEHUIIEH, HEOOS3aTENbHO 3aMEIE€HHbIH

CspoalIkeHWIEeH,  HeoOsi3atenbHO — 3amemneHHbld  Cio-oalKkeHuseH,  HeoOs3aTeNnbHO

3amerneHHbIi Cr.salkeHUJIEH, HeoOs13aTeIbHO 3amelneHHbli Cs.salIkeHUIeH, Heo0s3aTeIbHO

3amelneHHbiii  CscallkeHUIEH, HeoOs3aTeNbHO  3aMelleHHbIH  CssalKeHUJIEH — WMIIH

HE00s13aTEIBLHO 3aMeIeHHBIN Cs.4aJIKeHUJIEH.

[00242] B ompeneneHHpIX BapuaHTax oOCyllecTBiieHus L mpencrasiser coOoi
HEOOS3aTeIbHO  3aMEINEHHBbIN  alKUHUJICH, Hanpumep, HeoOs3aTeNIbHO 3aMEIIeHHbBIN
Cr.soankuHIIIEH,  HeoOs3aTedbHO  3amerneHHbld  Cr.40alIKMHHMIIEH, — HeoOs3aTeIbHO

3aMeIeHHbII C2-30aNIKMHIIIEH, Heo0s13aTeIbHO 3aMeIeHHbIH Ca-20anKUHUIIEH,
HeOo0sI13aTeNbHO 3aMeIeHHbIH Cs-20aNKMHATIEH, HeoOsI13aTeNTbHO 3aMEIEHHBIH
Cs-20anKvHMIIEH,  HeoOs3aTedbHO  3aMmelneHHbld  Cs.oalIKMHHIIEH, — HeoOs3aTeIbHO
3aMeleHHbIN C10-20aTKMHUJIEH, Heo0s13aTeIbHO 3aMeIeHHbIN CosanKUHUJIEH,

HeoOs13aTebHO 3aMelneHHbI C36aIKUHIIeH, Heo0s3aTeIbHO 3aMelneHHbI Ci.caIKUHUIIEH,

HE00s3aTEILHO 3aMeIIeHHbIN C4-5aKUHUJIEH UIn HEOO0s13aTEIBLHO 3aMeIeHHbIN

C3-4aJIKUHAJIEH.
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[00243] B ompeneneHHbIX BapuaHTaX OCyLIecTBieHuUss L mpencrasiser coOoi
HeoOs3aTeNIbHO 3aMELIeHHBIH T'€TepPOAIKUIICH, Hanpumep, HeOOS3aTeNIbHO 3aMELIeHHBIN
retepoCi-soaIKmiieH, HeoOs3aTenbHO 3ameleHHbI rerepoCi4oalIKUiIeH, HeoOs3aTebHO
3amerneHHblii  retepoCi.zoaliKuiieH, HeoOs3aTeNbHO  3aMerleHHblil  reTepoCi.20alIKUIIEH,
HeoOs3aTeNMbHO  3aMelleHHbI  reTepoCy.0alKHIIeH,  HeOOSA3aTeNbHO  3aMELICHHBIN
retepoCe-20aIKMIIEH, HEOO0sA3aTeNbHO 3aMeleHHbI rerepoCs.20alIKUIIeH, HeoOsI3aTebHO
3amerneHHblii  reTepoCio-20aIKHIICH, HeOoOs3aTeNbHO 3aMelleHHbId  reTepoCi-¢aJIKuIIeH,
HeoOs3aTeNnbHO ~ 3aMelleHHbli  reTepoCacalikuiieH,  HeoOs3aTeNbHO  3aMELIeHHBIN
retepoCs.caKiiIeH, HeoOsA3aTeNbHO 3aMelleHHbI  reTepoCy.caKuiIeH, HeoOs3aTebHO
3amMelneHHbIH reTepoCy.salIKUIeH HWiIH HeoOs3aTeNTbHO 3aMelleHHbIH reTepoCs.4alKHIIeH.
[00244] B ompeneneHHpIx BapuaHTax oOCyllecTBieHus L mpencramiser coOoi
HeoOs3aTeNIbHO 3aMELIeHHBIN TeTePOAKEHWICH, Hanpumep, HeoOs3aTeNbHO 3aMelIeHHBINH
retepoCr.soaJKeHUIIEH, HEOOs3aTeIbHO 3aMeleHHbIH reTepoCa.40alIKEHUIIEH, HEOOSI3aTENbHO
3amMelneHHbIi rerepoCz-30alKeHIIeH, Heo0sA3aTeNlbHO 3aMeleH bl rerepoCz-20alKeHIIIEH,
HeoOs13aTeNnbHO  3aMeleHHbIl  reTepoCsoalKeHUNIEH, HEeo0A3aTeIbHO  3aMEeIleHHBbIH
retepoCs.20aKeHUIIEH, HEOOS3aTeNIbHO 3aMeleHHbIH reTepoCs.20alKeHUIIEH, HEOOI3aTEbHO
3amenieHHbIi reTepoCio-20aKeHUIICH, Heo0s3aTeIbHO 3aMelIeHHbI reTepoCa-¢aIKeHUIIEH,
HeoOs3aTeNIbHO  3aMelleHHbll  rerepoCs.cajKeHUIeH, HeoOs3aTelbHO  3aMEeLIeHHbII
retepoCscalIKEHUICH,  HeoOs3aTeNbHO  3aMelneHHbI  rerepoCy.saliKeHWIEH WM
Heo0s3aTeNTbHO 3aMelleHHbIi reTepoCs.4alKeHUIIEH.

[00245] B ompeneneHHbIX BapuaHTaX OCYLIeCTBIeHUs L mpencrasiser coOo
HeoOs3aTeNIbHO 3aMEIEeHHbIH TeTepPOATKUHUIICH, Hanpumep, HeoOs3aTeIbHO 3aMELIeHHBIN
retepoCs-soaIKUHUJIEH, HeOOs3aTeNIbHO 3aMelleHHbIN reTepoCa-40alIKUHUJIEH, HEOOSI3aTEIbHO
3amMelneHHblit reTepoCa.30alIKUHIIICH, HEOO0sA3aTeNIbHO 3aMelleHHbIH reTepoC2-20alKHHUIIEH,
HeoOs13aTeNIbHO ~ 3aMeINeHHBbIH  reTepoCs20aIKHHIIIEH,  HEOOS3aTENIbHO — 3aMEIIeHHBIN
retepoCe-20aIKUHIIIEH, HEOOA3aTENBHO 3aMeleHHbII reTepoCs.20aIKHHWICH, HEOOsI3aTETbHO
3aMelieHHbIH reTepoCio-20aIKHHIIIEH, HEOOs3aTeNbHO 3aMelneHHbIN reTepoCa-caTKMHUIIEH,
HeoOs3aTeNbHO  3aMelleHHbli  reTepoCs.caIKUHIJICH,  HeOOs3aTebHO  3aMELIeHHBIN
retepoCy.caNKUHIJICH,  HeOOs3aTeNbHO  3aMelleHHbl  rerepoCy.salKUHUICH — WIH
Heo0s3aTeNTbHO 3aMelleHHbII reTepoCs.4alKHHUIIEH.

[00246] B ompeneneHHbpIX BapuaHTaX OCylecTBieHuss L mpencrasiser coOol
HeoOs3aTeNIbHO 3aMEIEHHbI KapOOLMKIIMIICH, Hanpumep, HeoOsS3aTeNbHO 3aMELIeHHBIN

Cs.10kapOoOLMKIUIIeH, HeoOs3aTeNbHO 3aMelleHHb Cs.skapOOUUKIUIIeH, HeoOs3aTeIbHO
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3amenieHHbIH  Cs.sKapOOLMKIIMIeH, Heo0s3aTeNbHO 3aMereHHblH CskapOOLUKINIeH WIIH
HeoOs13aTenbHO 3aMeeHHbINH CskapOOLUKITHIICH.

[00247] B ompeneneHHpIXx BapuaHTax oOCylecTBieHus L mpencrasiser coOoi
HEeoOsI3aTeNTbHO 3aMEIleHHbIH TeTePOLMKIIWIEH, Hanpumep, HeoOS3aTeNbHO 3aMEeIleHHbIH
3-14-unennblii TFETEPOLIUKIIAIIEH, HeoOs13aTeNbHO 3aMEeIeHHbIN 3-10-unenHbIn
reTEPOLMKIIMICH,  HeoOs3aTeNbHO  3aMEIeHHbIH  5-8-uJieHHbIH  TeTepOLMKIIMIIEH,
HEeoOsI3aTeNIbHO 3aMELEHHbIN S-6-4IeHHBIN TeTepOLMKINIICH, He00A3aTeNbHO 3aMeIeHHbIN
S-4IeHHBINH FeTePOLMKIIUIICH HIIH HEOOsI3aTEIbHO 3aMEIIeHHbIN O-4JIEHHBIN T'eTePOLIUKIIUTICH.
[00248] B ompeneneHHpIx BapuaHTax OCyLIecTBIeHUss L mpencrasiser coOoi
HeoOs13aTeNbHO 3aMEILEeHHBIN apuIIieH, Hanpumep, Heo0s13aTeNbHO 3aMelIleHHbIN (peHMIIeH.
[00249] B ompeneneHHpIx BapuaHTax oOCyllecTBieHus L mpencramiser coOoi
HeoOs3aTeNIbHO 3aMELIeHHBbIH TeTepOapuiIeH, Hanpumep, HEOOA3aTENbHO 3aMelIeHHBINH
5-14-uneHHbIil TeTepoapuiIeH, HEOOS3aTeNbHO 3aMelleHHbIH 5-10-uIeHHBIH reTepoapuiieH,
HeoOs3aTeNIbHO 3aMEIIEeHHBIN 5-O-4JIeHHbIH TeTepoapuiieH, HeoOs3aTeNbHO 3aMelIeHHBINH
S-uneHHBII reTepoapuiIeH TN HeOOsI3aTeNbHO 3aMELIeHHBIN O-4JIeHHbIH reTepOapUIICH.
[00250] Hanpumep, B onpeneneHHbIX BapuaHTax OCyLIeCTBIeHUs, rae L npencrasnser
coboii HeoOsI3aTeNbHO 3aMEINEHHYH aJKHJIEHOBYIO rpymnmy, rpynma (opmynsr  (iv)

npeacTasssier co0oi rpymnmny GOopMyJIbL:

RG

AN
VAN

q >
e  MpencTaBjsieT coOou 1enoe 4ucio ot 1 10 50 BKIIFOUUTENBHO.
[00251] B ompeneneHHbIX BapUaHTAaX OCYIIECTBJICHHs ( MPEACTaBIsET COOOW Ienoe
yuciao or 1 go 40 BxmrouuTenpHO. B ompeneneHHbIX BapuaHTaxX OCYINECTBJICHHS (
npeacTasisier cobo 1enoe unucio ot 1 1o 30 BKIFOUMTENBbHO. B onpeneneHHbIX BapHaHTax
OCYIIECTBJICHUS] (| TpeacTaBisier cobol menoe uucio or 1 mo 20 BriIroYHuTeapHO. B
OTpeeNIeHHbIX BapHaHTaX OCYLIECTBJICHUsS (| MpeacTaBiisieT coboil uenoe uucio ot 4 no 20
BKJIFOUHUTENIBHO. B OIpeneneHHbIX BapHaHTax OCYLIECTBICHHS ( MPEACTAaBIsieT COOOH Ieoe
quciao oT 6 a0 20 BkIOYMTENBHO. B omnpeneneHHbIX BapuaHTaxX OCYINECTBJICHHS (
NpeAcTaBisieT co0ON 1enoe Ynucio oT 8 1o 20 BKIFOUUTENBHO. B onpeneneHHbIX BapHaHTax
ocyllecTBlieHUs:  paBHO 1. B ompeneneHHbIX BapuaHTax OCyLIeCTBIEHHUs ( paBHO 2. B
ONpeeNIeHHbIX BapUaHTax OCYLIECTBIEHUs ( paBHO 3. B ompeneneHHBIX BapHaHTax
ocyllecTBlieHUs]  paBHO 4. B ompeneneHHbIX BapuaHTax OCyLIeCTBIEHHUs ( paBHO 5. B

ONpENENeHHbIX BapUaHTaxX OCYLIECTBIEHUs ( paBHO 6. B ompeneneHHbIX BapUaHTax
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OCYINECTBIIEHHUs] ( PaBHO 7. B ompeneneHHbIX BapHaHTaX OCYINECTBIEHHUs ( paBHO 8. B
OTIpPENeJICHHBIX BapUaHTaX OCYLIECTBIEHHUs ( paBHO 9. B omnpeneneHHbIX BapHaHTax
ocywecTsaenus q pasHo 10.

[00252] B onpeneneHHbIX BapuaHTax ocyliecTBieHus kak RS, tak u R’ mpencrasnsior
coboit Bomopon. B ompeneneHHbIX BapuaHTax ocyliecTieHus R® mpexcrasnser coboi
Bonoponi, a R’ mpencrasnsier coGoii rpynmy dopmynsl (i), (ii) unm (iii). B onpeneneHHbIX
BapuMaHTax ocymectsiaenus R® mpencrasnser coboii Bomopox, a R’ mpencrasaser coGoit
rpynny ¢opmyisi (i). B onpeneneHHbsIx BapuaHTax ocyiecTsiaenus R® npencrasnser co6oit
Bonopon, a R’ mpexcrasnsier coboii rpymmy ¢dopmyiel (ii). B omnpeneneHHbIX BapHaHTaxX
ocymectsienuss R® mpencrasnser coboii Bomopon, a R’ mpencrasnsier coboii rpymmy
dopmynsi (iii). B onpeneneHHbIX BapuaHTax ocyuiecTsieHus kak R, Tak u R’ He3aBucumo
npeAcTaBysitoT coboit rpynmy ¢opmyist (i), (i) wmm (iii). B ompeneneHHbIX BapuaHTax
ocymecteienus kak R® tak u R” nesaprcumo npenctasisior coboit rpynmy gopmynsi (i). B
OnpesiesieHHbIX BapuaHTax ocymiecTsneHus kak R®, Tak u R’ He3aBUCMMO MpeCTaBiSIOT
coboii rpymmy popmynsi (ii). B onpeneneHHbIx BapuaHTax ocymiecTsieHus kak R® tak u R’
HE3aBUCHMO TPEACTaBJSIIOT coOoi rpymmny dopmynel (iii). B ompeneneHHbIX BapuaHTax
ocymectsenus kak R®, tak u R’ npencrasnsior coboii OMMHAKOBYIO IPYIITyY, BLIOPAHHYIO U3
rpynsl popmysl (1), (11) wiu (iii).

[00253] IMonstao, uto R! oOxBaThIBaeT OOKOBBIE I€MH AMMHOKHCIOT, TaKHE Kak
NPUBEACHHBbIC B Ka4eCcTBe MpuMepoB B Tabsuie | B mpumepax. B onpeneneHHbIX BapraHTax
ocymectsienus R! npencrasnser coboii rpymnmny, BLIOpaHHYHO U3 00O U3 Py GOKOBBIX
Leriel aMHHOKHUCIIOT, IEPEUUCIIEHHBIX B JAHHOM JJOKYMEHTE.

[00254] B ompesieNeHHbIX BapuUAaHTAaX OCYLIECTBIEHMS Kaxablii mpenctasuTens R
SIBJISIETCS. OJMHAKOBBIM. B omnpeneneHHbIX BapHaHTaX OCYLIECTBICHHS IO MEHbIIEH Mepe
onma R!' rpynma ornuuaercs. B ompeneneHHbIX BapHaHTax OCYINECTBIeHHs Kaxknas R!
rpynna siBjaseTcs pa3aundHoOM.

[00255] Kak, B LleJOM, ONpefeseHo BbIlle, KaXIbli MpeAcTaBUTeNb R’ HE3aBUCHMO
npencraBisier coOOl  BOIOPOA, HeOOsI3aTeNIbHO 3aMEINeHHbIN aJKWiI, HeoOsI3aTeNbHO
3aMELICHHbIN aJKeHWJI, He00sA3aTeIbHO 3aMELeHHbIN aJIKUHIII, He0Os3aTeIbHO 3aMECHHBIHI
KapOOLMKIIMII, HEOOs3aTeNIbHO 3aMEIleHHbIH TeTePOLUKIIII, HEe0OsA3aTeNbHO 3aMEeIeHHbIH

apui, HeoOsA3aTeNbHO 3aMEIICHHBIH TeTepoaprll, 3aIMUTHYIO TPYMIY a30Ta WIA TPYMITY

bopmyasl (1), (i1) mmm (iii):
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: e O R
— R' ;_/
R’ R WITH

(i) (i) (i)
rae R', X, Y, R¥ u R? onpenenensl B JTaHHOM JIOKyMEHTe.
[00256] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHs IO MEHbLIEH Mepe OIUH
npencrasutens R* mpencraBnser co0oil HEOOA3aTENbHO 3aMELIEHHBIH anKWI, Hanpumep,
HeoOsi3aTenbHO  3amerneHHbld  Cir.eankmn, HeoOs3arenbHO —3amemeHHb  Ca.gankud,
HeoOsi3aTenbHO  3aMelneHHbld  Cs.cankmn, HeoOs3arenbHO — 3ameleHHbl  Cagalikui,
HeoOs13aTeNnbHO 3aMeleHHbIN Cy.5alIKIIT WM HeoOs13aTeNbHO 3aMeleHHbIN C3.4alIKuI.
[00257] B ompeneneHHBIX BapuaHTax OCYLIECTBICHMs 10 MEHbIIEW Mepe OAuH
npenctaButens R? mpesncrapiser coboil HeoOA3aTebHO 3aMENIeHHbINH aNKeHWN, Hanpumep,
HeoOs3aTeNnbHO  3aMerueHHblil  CrcalkeHns1, HeoOs3aTenbHO 3aMelneHHbId C3.salKeHn,
HeoOs3aTeNnbHO 3aMelneHHbIl Cy.6aNKeHI, HeoOs3aTenbHO 3ameneHHbld Cy.5alIKeHUIT WIN
Heo0s3aTeNbHO 3aMelIleHHbIH C3-4aTKeHNIT.
[00258] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHMs IO MEHbLIEH Mepe OIUH
npencrasutenb R? mpencrasnser coboil HeoOA3aTeNbHO 3aMEIeHHbIN aNKUHU, HAnpumep,
HeoOs13aTeNbHO 3aMeleHHbIH  Ca6alKUHWI, HeoOs3aTeNbHO 3amereHHbIH  C3.caJKHHUI,
HeoOs13aTeNbHO 3amereHHbIH C4.6aMKHHUI, HeoOs3aTeabHO 3aMelieHHbIH Cy.5aKHHUI W
HeoOs13aTeNTbHO 3aMeIeHHbIH C3.4aKUHIIL.
[00259] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHMs IO MEHbLIEH Mepe OIUH
npenctaBuTenh R? mpexncraBnsier coboif  HEOOA3aTENbHO 3aMEINEHHBIH  KapOOLMKIN,
Hanpumep, HeoOsA3aTeNbHO 3aMeleHHbIH C3.10kapOouuKImi, HeoOsA3aTeNbHO 3aMELIeHHBIN
Cs.gkapObouukimi, HeoOsi3aTenbHO  3amerneHHbId  Cs.ekapOouukimi,  HeoOs3aTebHO
3aMenteHHbIH CskapOOIMKIINII WK HeoOs3aTebHO 3aMereHHbIH CsKapOOIMKITHIL.
[00260] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHHMs IO MEHbLIEH Mepe OIHH
npefacTaBuTenb R? mpexncTaBnsieT cobolf HEOOA3aTENbHO 3aMelleHHbI IeTepOLHKINL,
Hanpumep, HEOOS3aTENbHO 3aMEIIEeHHBIH 3-14-uJeHHBIH TeTEePOLHKIMI, HEeoOs3aTebHO
3aMeIeHHbIi 3-10-ujieHHbI TeTePOIUKIIII, HeOOs3aTeNIbHO 3aMEIeHHbIH S-8-ujieHHBIN
TeTEPOLMKIINI, HEOOS3aTENIbHO 3aMELIeHHBIH S-O-uJIeHHbIH TeTepOLMKIIIII, HEOOs3aTebHO
3aMEIIEeHHbIN S-4JIeHHbI TeTePOLUKIIII WIH HEeoOs3aTeIbHO 3aMEUICHHBIA O-4JIEHHBINA

FETCPOLIUKITUIIL.
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[00261] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHMs IO MEHbUIEH Mepe OIHH
npencrasutens R’ mpencTapisieT coboll HeoOA3aTENbHO 3aMeIeHHbIN apui, Hanpumep,
HeoOs13aTeNTbHO 3aMeIeHHbIN (peHMIT.

[00262] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHs IO MEHbUIEH Mepe OIHH
npencrasutens R?  mpencrtapnser coGoil  HeoOs3aTeNbHO 3aMEINEHHbI  TeTepoapul,
Hanpumep, HEOO0A3aTEIbHO 3aMEIIEHHBIH S5-14-ujeHHBI TeTepoapui, HeoOs3aTeNbHO
3aMelIeHHbIH  5-10-wIeHHBbIH TreTepoapmi, He0OA3aTeNbHO 3aMEINEHHBIH S-O-uJIeHHbIH
reTepoapui, HeoOsA3aTeNbHO 3aMEIIEHHBbIH S-uJIeHHBbIH TIeTepoapusl MM HeoOs3aTeNbHO
3aMELIEHHBIN O-4JIEHHBIN reTepoapull.

[00263] B omnpeneneHHbIX BapuaHTax OCYIIECTBJIECHHs IO MEHbLIEH Mepe OIUH
npenctasuTens R? npencrapiser coboii 3aIMTHYIO TPYIITy a30Ta.

[00264] B ompeneneHHBIX BapuaHTaX OCYLIECTBICHMs 110 MEHbIIEH Mepe OAuH
npencraButens R? npencrapnser coboit rpynmy gopmysisl (i). B onmpeneneHHbIX BapuaHTax
OCYILIECTBIIEHHS TI0 MeHbIIel Mepe OMH MpefcTaBuTenb R? mpencrasnseT coboil rpymmy
dopmyssl (ii). B ompeneneHHbIX BapuaHTaX OCYIIECTBJICHMs MO MEHbINEH Mepe OAMH
npencrasutens R? npencrasnser coboit rpynmy popmynsi (iii).

[00265] B omnpeseNeHHbIX BapUAHTAX OCYLIECTBIEHMS KaXAbli TMpencraBuTens RZ
npeAcTaBisier coOOl rpymmy, He XapakTepusyrouycs Gopmynoit (i), (i1) um (iil); B TaKOM
cllydae, M3 3TOTO CIEIyeT, 4To 1o MeHbIlel Mepe onmH R mpencrasnser coboii rpymmy
dopmynsr (i), (ii) umm (iii), uam no Menbineii mepe omun R!' mpencrasnser coGoit rpymmy
dopmynsl (iv), u mo Menbmeidi mepe omuH u3 R mmm R’ Bxomsmmx B cocras Rl
npencrasisier coboi rpymmy dopmynbl (i), (i) wim (iii). Hampumep, B onpeneneHHbIX
BapMaHTaX OCYIIECTBIeHHUs oba npencTaputens R* mpencrasisioT coboif BOAOPON, H, TAKUM
obpasom, 1o MeHbIIeli mMepe onuH RC mpencrasnser coboii rpynmy dopmynsr (i), (i) umm
(iii), uau nmo meHbimeit mepe omun R! mpexncrasnser coboii rpymmy dopmynsl (iv), u mo
menbineil mepe omun u3 R® unu R, exomsmux B cocras R!, mpencrapnser coGoit rpymmy
bopmysst (1), (i1) wmu (iii).

[00266] B nmaHHOM JOKyMeHTe TOAPAa3yMEBAKOTCS — Pa3IMYHble  KOMOWHAIUU
BBIIIEYKA3aHHBIX BAPUAHTOB ocyInecTrieHus popmydisl (111).

[00267] Hanpumep, B ONpeneNeHHbIX BAapUAHTAX OCYILIECTBJIEHUs, TA€ KaXKIbIi
npencrasutenb Q npenctasisier codoit O, coequnenue ¢popmyssl (1I1) npencrasnsier codoit

coenuaenue popmyner (I111-a):
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Ri i R! |
N_
0 0
_N\
1 R2
ROL 1p(11L-a),

WM €ro conmb. B OMpeneneHHbIX BapMaHTaX OCYLIECTBIEHMsS 1O MeHbleil mMepe omun R!
npencTasisier codoil rpynmy ¢opmyisl (1v). B onpeneneHHbIX BapUaHTaX OCYIIECTBIICHUS
Kaxblii mpencraBuTenb R' mpencrasnsier coGoit rpynmy dopmynsl (iv). B onpeneneHHbIX
BapMaHTaX OCYINECTBJEHHs KakIblil TpencraButens R mpencrasnser coboii Bomopox. B
ONpeNeNeHHbIX BapMaHTaX OCYIIECTBJIEHMS] MO MEHbIIEeH Mepe OOMH TMpencTaBuTenb R’
npenacTasisier codoit rpynmy Gopmyisl (1). B onpeneneHHbIX BapraHTaX OCYIIECTBIEHUS 11O
MeHbIIell Mepe OmMH mpeacTaBuTeNb R’ mpexncraBiaser coboit rpynmy ¢opmynst (ii). B
OnpesieSIeHHbIX BapPUAHTaX OCYLIECTBIEHHS 1O MeHblIel Mepe ONMH TpencTaBuTenh R’
npezacTasisier coboit rpynmny gopmynsl (iii). B onpeneneHHbIX BapHaHTaX OCYLIECTBICHHS P
paBHo 1. B ompeneneHHbIX BapuaHTax OCYLIECTBIeHMs p paBHO 2. B ompeneneHHbIX
BapUAHTAX OCYLIECTBJIEHUs P PaBHO 3.

[00268] B omnpenenenHbix BapuaHTax ocymectieHusi (opmynsr (III-a), rme mno
MeHblieli mMepe onuH R! mpencrasnser coboit rpymmy dopmynsl (iv), TpemycMOTPEHO

coenunrenue popmyner (I11-b):

2 1
R2 | R
N_
o o)
6 L
RS N,
N—L R? o
R’ (I1I-b),

WM €ro colb. B onpeneneHHbIX BapMaHTaX OCYIIECTBJEHHS KaIblii mpeacTaBuTens R
npefcTaBiseT coboii rpymmy Gopmynsl (iv). B onpeeneHHbIX BapHaHTaX ocyllecTBIeHus R?
npencrasisier coboil Bomopon. B ompeneneHHBIX BapUaHTaX OCYIIECTBIICHUS KaIbIH
npencrasutens R?  mpexcrtaiaser coGoil  Bomopoa. B ompeneneHHbIX — BapUaHTax
OCyILeCTBJIEHHs] TI0 MeHbIIEH Mepe ONMH MpefcTaBuTenb R’ mpencrapiseT coboii rpymmy
dopmynbl (1). B ompeneneHHBIX BapWaHTaX OCYIIECTBIIEHUS IO MEHbINEH Mepe OIUH
npencrasutens R? npesncrasnser coboii rpynmy dopmynsl (ii). B onpeneneHHbIX BapuaHTax
OCyILECTBJIEHHS] TI0 MeHbIIEH Mepe ONMH MpefcTaBuTens R’ mpencrapiseT coboii rpymmy
dbopmynel (ii1). B ompeneneHHpIX BapraHTaxX OCYIIECTBIEHUs p paBHO 1. B ompeneneHHBIX

BAPUAHTAaX OCYLIECTBJICHUS P PaBHO 2. B onpeneneHHbIX BApUAHTAX OCYLIECTBIEHUS P PABHO
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3. B omnpeneneHHbIX BapHaHTaxX OCYINECTBJIEHUs L mpencrasiser cobol HeoOs13aTeNbHO
3aMelleHHbI ankuneH. B ompeseneHHBIX BapuMaHTax ocyluecTBiaeHus R® mpencrasiser
coboit rpymmy ¢opmyis (i). B onpenenenHbx BapuanTax ocymectsnenus R® npencrasnser
coboit rpynmy popmynsi (ii). B onpeneneHHbIX BapuaHTax ocyuiecTsiaeHus R mpencrasnser
coboit rpymmy Qopmynel (iii). B ompeneneHHbIX BapuaHTaXx OCyLleCTBIeHHs R’
npefcTaBseT coboii rpynmy gopmynsl (i). B onpeneneHHbIX BapHaHTax oCyInecTBieHus R’
npeacTasseT coboit rpynmy Gopmyns (ii). B onpeneneHHbIX BapuaHTax ocyiiecTsieHus R’
npencrasisier codoit rpymmy ¢opmyisl (ii1). B onpeneneHHbIX BapUaHTaX OCYIIECTBICHUS
kak R®, Tax u R’ He3aBucumo npencrapistor coboii rpynmsl gpopmyasl (i), (i) wu (iii).

[00269] B omnpenenennsix BapmaHtax ocyiectsieHus ¢opmynsl (IlI-a), roe xaxmpiit
npencrasutens R! npencrasnsier coboii rpynmy Gopmys (iv), IpeaycMOTPEHO COeqUMHEHNE

dopmyans! (I1I-c):

R
- N
Ri L
N_
o) 0
RS N
\ \
N—L/ R? o
R’ (Ill-c),

UM €ro collb. B onpeneneHHLIX BapHaHTaX OCYIIECTBIEHHs KaXIblH MpencTaBuTenb R’
npeacTasisier coOol BoAopoa. B ompeneneHHbIX BapHaHTaX OCYILIECTBJICHMS 1O MEHbIICH
Mepe OfMH mpescTaBuTenb R? mpencrasnser coboit rpynmy popmyis (i). B onpeneneHHbIx
BapMaHTaX OCYILECTBJEHHs 10 MeHbIeil Mepe ouH npeacTaBuTes R? npejcTapiser coboit
rpymmy dopmysl (i1). B onpeneseHHbIX BapUaHTaX OCYLIECTBJICHUS 110 MEHBIIEH Mepe OJUH
npencrasutens R? npencrasiser coboit rpynmny Gpopmyisi (iii). B onpesieneHHbIX BapuaHTax
OCYIIECTBJIEHUs] p paBHO |. B ompeneneHHbIX BapHaHTaX OCYIIECTBIEHUS P paBHO 2. B
OTNpENEeJICHHbIX BapUaHTaX OCYLIECTBIEHHs P pPaBHO 3. B ompeneneHHbIX BapHaHTax
ocymectBieHuss L mpencraBisier coOoil  HeoOs3aTeNbHO 3aMeElIeHHbIH ankuwieH. B
onpeneNeHHbIX BapuaHTax ocymecTsnenus R® npencrasnser coboii rpynmy dopmyns (i). B
OnpeneNeHHbIX BapuanTax ocyinectsienus R® npencrapisier co6oit rpymmy dpopmynsi (ii). B
OnpeneNeHHbIX BapuaHTax ocyuiecTsienus R mpencrapnser coboii rpynmy dopmydsi (iii).
B onpeneneHHbIX BapuaHTax ocyliecTsneHus R’ npencrapiser coboii rpynmy dpopmysi (i).
B onpesieneHHbIX BapuaHTax ocylecTsienus R’ npencrasnser coboii rpynmy gpopmyJsi (ii).

B ompeneneHHbIX BapHAaHTaX OCYINECTBIEHHMs R’ mMpencTaBisieT coOOi TIIT OPMYVJIBI
Y1y y
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(iii). B ompeneneHHbIX BapuMaHTax ocymiecTsienuss kak R® Tak u R’ HesaBucumo
NPEACTABISIIOT o000 rpymbl popmyisl (1), (it), wm (iit).
[00270] B omnpenenennbix Bapuantax ocymectsienus ¢popmyisl (III-¢), roe p pasHo 1,

npenycMmotpeno coenuHerue Gopmyst (II1-c1):

RG\T,FU
2
R2 L
N
0 0
6
RS N
N—L R?
R’ (Il-c1),

WM €ro CoNb. B OnpeneneHHbIX BapMaHTaX OCYIIECTBIEHHs KaXIbli MpeacTaBuTENb R’
npencTasisier coOoi BOAOpoA. B ompeneneHHBIX BapuaHTax OCYINECTBICHUS IO MEHbIIEH
Mepe ONUH TpencTaBuTens R? mpencrasnser coboit rpymmy dopmyisl (i). B onpeneneHHbIx
BapUaHTaX OCYILIECTBJIEHHUs 10 MeHbIIeH Mepe OfMH MpescTaBuTeNb R? npejcrasnser coboit
rpynny ¢opmydsl (ii). B onpeneneHHbIX BapuaHTax OCYLIECTBJICHHS 10 MEHbIIEH Mepe OAHH
npencrasutess R? npescrapiser coboii rpymnmy Gopmymnsi (iii). B onpeneneHHbIX BapuaHTax
ocywecTByieHus L mpencraBiseT coOOW HeoOsS3aTeNbHO 3aMELIeHHbIH alkujieH. B
onpeneNieHHbIX BapuaHTax ocymecTsieHus R® npencrasnser coboii rpymmy ¢opmyns (i). B
onpeneNieHHbIX BapuaHTax ocyinectsienus R® npenacrasiser co6oit rpymmy dpopmynsi (ii). B
onpeJieNIeHHbIX BapHaHTax ocymiecTsiaeHus R® mpencrasnser coboii rpymmy gopmymnsl (iii).
B onpeneneHHbIX BapUaHTax ocyinectsiaeHus R’ mpencrapnser coboii rpymmy dopmymsr (i).
B onpeneneHHBIX BapHaHTax ocylnecTsiaeHus R’ mpencrasnser coboii rpynmy dopmynsi (ii).
B onpeneneHHbIX BapMaHTax ocylecTBieHus R’ mpenctasnser coboil rpymmy (opmybl
(iii). B ompeneneHHbIX BapuaHTax ocymecTsienuss kak R® Tak u R’ HesaBucumo
NPEACTABISIIOT coO0i rpymbl popmydsl (1), (11) wu (1it).

[00271] B ompenenenHpix BapuaHTax ocymectBieHus: ¢popmyisl (III-cl), roe xaxmpii

npencrasutens R? npejcrapiser coGoil BOAOPON, MPEAyCMOTPEHO COENUHEHHe (HOPMYbI

(II1-c2):

RG\N,R7
|
L
HN
0 0
6 NH
AN
N—L!
R’ (I-¢2),
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WIA €ro cojb. B ompeneneHHbIX BapHaHTax OCyLIeCTBIeHHWs L mpencrasisier coOoi
HEO0sA3aTeNbHO 3aMelleHHbI ankuieH. B onpeneneHHbIX BapuaHTax ocylnecTsieHuss R°
npefcTaBseT coboii rpymnmy gopmynsl (i). B onpeneneHHbIX BapHaHTax ocyinecTsaenus R°
npeacTasseT coboit rpynmy gopmyns (ii). B onpeneneHHbIX BapuaHTax ocyiiecTsienus R°
npencrasisier codoit rpymmy ¢opmyisl (ii1). B onpeneneHHbIX BapuaHTaX OCYIIECTBICHUS
R’ npencrapnser coboii rpynmy ¢opmyns (i). B onpeneneHHbIX BapuaHTax OCyLIECTBJIEHHUS
R’ npencrasnsieT coboii rpynmy GopmyJsi (ii). B onpeneneHHbIX BapUaHTax OCyIIECTBIEHHUs
R’ npencraensier coGoit rpymmy Qopmynsl  (ili). B omnpeneneHHbX BapHaHTax
ocymectsyienus kak R®, Tax u R npencrasnstot coboit rpynmsl popmyisi (i), (i) un (iii).

[00272] B onpenenennsix Bapuantax ocymectsiaeHus (opmyner (Ill-cl), rme L
npeacTaBisieT coO0 HeoOs3aTeNbHO 3aMEIIeHHBIH aJIKWIIEH, MPEAyCMOTPEHO COEIUHEHHE

dopmyasr (III-c3):

R6\N/R7
)q
HN
0 0
6
RS NH
IN q
R’ (IT-¢3),

WIK €ro Cojib, Ie ( MPeAcTaBisieT coboi uenoe 4yuciao or 1 go 10 BkmouuTenpHO. B
onpeneNeHHbIX BapuaHTax ocymecTsienus R® npencrasnser coboii rpymmy dopmyns (i). B
onpeneNeHHbIX BapuaHTax ocyinectsienus R® npencrasnser co6oit rpymmy dpopmynsi (ii). B
onpefieNIeHHbIX BapHaHTax ocymiecTsiaeHus R® mpencrasiser coboii rpymmy gopmynsr (iii).
B onpeneneHHbIX BApUaHTax ocylnecTsiaeHus R’ mpencrapuser coboii rpymmy dopmymsr (i).
B onpeneneHHBIX BapHaHTax ocylnecTsiaeHus R’ mpencrasnser coboii rpynmy dopmynsi (ii).
B onpeneneHHbIX BapMaHTax ocyllecTBieHus R’ mpenctasnser coboil rpymmy (Gopmybl
(iii). B ompeneneHHbIX BapuaHTax ocymecTsienuss kak R® Tak u R’ HesaBucuMmoO
NPEACTABISIIOT co00i rpymel popmydsl (1), (11) wu (1it).

[00273] B ompenenennbix BapuaHTax ocymectsieHusi ¢opmynbl (Ill-a), rme mo
MeHblIeli Mepe ONMH IpencTaBuTens R’ mpexcrasiaser coboii rpymmy dopmynsl (i), a
Kbl TpencraButenb R' mpexncrasiser coOoil BOZOPOA, MPEAYCMOTPEHO COECTUHEHHE

dopmyasr (111-d):
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L - P(III-d),

WM €ro conb. B ONpeneNeHHbIX BapMaHTaX OCYLIECTBJIEHMsS 1O MeHbleil Mepe omun R!
npencTasisier codoit rpymnmy ¢opmyiisl (1v). B onpeneneHHbIX BapUaHTaX OCYIIECTBIICHUS
Kaxbli mpencraBuTenb R' mpencrasnsier coGoit rpynmy dopmynsl (iv). B onpeneneHHbIX
BapMaHTaX OCYINECTBJEHHs KakIblii TpencraButens R mpencrasnser coboii Bomopox. B
ONpeNeNeHHbIX BapMaHTaX OCYIIECTBJIEHMS] MO MEHbIIEH Mepe OOMH MpencTaBuTeNb R’
npencTasisier codoit rpynmy ¢Gopmyisl (1). B onpeneneHHbIx BapraHTaX OCYIIECTBIIEHUS 11O
MeHbIIell Mepe OfMH MpeacTaBuTeNb R’ mpencraBiser coboit rpynmy ¢opmynst (ii). B
Onpesie/IeHHbIX BapPUAHTaX OCYLIECTBIEHHS 1O MeHbllel Mepe ONMH TpencTaBuTelh R’
npezacTasisier cobol rpynmy ¢opmysl (iil). B onpeneneHHbIX BapraHTax OCYIIECTBICHUS
R? mpencraenser coGoit rpymmy Qopmynsl  (iii). B omnpeneneHHBIX —BapHAHTax
OCYIIECTBJIEHUs] p paBHO 1. B ompeneneHHbIX BapuaHTax OCYILECTBIEHUs p paBHO 2. B
OTpeNeJIeHHBbIX BAPUAHTAX OCYIIECTBJICHUS P PABHO 3.

[00274] B ompenenennbix BapuaHTax ocyinectBieHusi ¢opmynbl (Ill-a), rme mo
MeHbIIell Mepe OfUH mnpencTaBuTens R’ mpesncrasnser coboit rpymmy dopmyisl (i), a
Kbl TpencraBuTesb R' mpencrasiser coOoil BOAOPOA, MPEAYCMOTPEHO COCTUHEHHE
dopmynsl (1-e):

0
RLX - -

1 R2
ROL JP (1i-e),

WM €ro conlb. B OmNpefeNeHHbIX BapMaHTaX OCYLIECTBIEHMs 1O MeHbleil mMepe omun R!
npencrasisier codoit rpynmny ¢dopmyisl (iv). B onpeneneHHbIX BapUaHTaX OCYINECTBIICHUS
KaxJbli mpencraBuTens R' mpencrasnsier coGoit rpynmy dopmynsl (iv). B onpeneneHHbIX
BapMaHTaX OCYILIECTBJEHHs Kanblil mpencrasutens R mpencrasnser coboii Bomopoxa. B
ONpeneNeHHbIX BapMaHTaX OCYINECTBJIEHMS] MO MeHbluell Mepe OAMH MpencTaBuTeNb R’
npencTassier codoi rpymmy Gopmysl (1). B onpeneneHHbIX BapraHTaX OCYIIECTBIIEHUS IO

MeHblIeli Mepe OfUH MpeiacTaBuTens R’ mpencrasmsier coboif rpymmy dopmynsl (ii). B
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ONpeneNeHHbIX BapMaHTaX OCYINECTBJIEHMS] MO MeHbluell Mepe OAMH MpencTaBuTenb R’
npencTasisier coboit rpymmy ¢opmysl (ii1). B onpeneneHHbIX BapuaHTaX OCYIIECTBICHHS P
paBHo 1. B ompeneneHHbIX BapuaHTaX OCYLIECTBIEHHS p paBHO 2. B ompeneneHHbIX
BApUAHTAX OCYILIECTBIEHUS P PaBHO 3.

[00275] B ompenenennbix BapuaHTax ocymectBieHust ¢opmynbl (Ill-a), rme mo
MeHbIIell Mepe OmMH MpeacTaBuTeNb R? mpexncraBiser coGoit rpymmy opmynsi (iii),

npenycMotpeno coenuHerue Gopmysl (I11-f):

RL—\ R!
N_
o) 0
_N\
2
R? | R,

2

WM €ro cojib. B ONpesieieHHbIX BapUaHTaX OCYIIECTBJEHMs 1O MeHbineil mMepe omuH R!
npezacTasisier coboli rpymnmy Gopmyinsl (iv). B ompeneneHHbIX BapHaHTax OCYIIECTBJICHUS
kaxnbiii npencrasutens R! mpencrasnser coGoit rpynmy dopmynst (iv). B onpeneneHHbIx
BapUaHTaX OCYINECTBJIEHUs Kaxablii mpencrasutens R? mpescrapisier coboii Bomopon. B
ONpeneNieHHbIX BapMAHTaX OCYIIECTBJIEHMS 1O MeHblIell Mepe OOMH INpencTaBuTeNb R?
npencTassier codoi rpymmy Gopmyisl (). B onpeneneHHbIX BapraHTaX OCYIIECTBIIEHUS 11O
MeHbIIell Mepe OfMH TNpeacTaBuTeNb R’ mpexncrasiser coboit rpynmy dopmynst (ii). B
ONpeNeNieHHbIX BapMaHTaX OCYINECTBJIEHMS 1O MeHbllell Mepe OOMH TNpencTaBuTeNb R?
npenacTassier coboit rpymmy ¢opmysl (iil). B onpeneneHHbIX BapuaHTaxX OCYIIECTBICHHUS P
paBHo 1. B ompeneneHHbIX BapuaHTaX OCYLIECTBIEHHs p paBHO 2. B ompeneneHHbIX

BAPUAHTAaX OCYLIECTBJICHUS P PaBHO 3.

Coeounenusn popmynwt (IV), (V) u (VI)
[00276] Coenunennst ¢popmyinsl (IV), (V) u (VI), XOTs1 HE coCTaBiIeHbI U3 HCXOAHOTO

AMHHOKHCJIOTHOTO Marepuaja, oOONagaroT OAMHAKOBOM MOJIEKYJSIPHOH (QopMmynoi u
LUKIMYECKUM MOTHUBOM, M, TaKUM 00pa3oM, MPEACTaBISIIOT COOOW CTPYKTYPHBIE H30MEPHI
coequuenus: ¢opmynbl (IlI-a). Hactosimee m3oOpeTeHHe OXBaThIBAET KAKIBIM M3 HUX B

Ka4eCTBE CTPYKTYPHBIX H30MepoB WLTOCTpaTuBHBIX APPL no Hacrosimemy n3o0pereHuro.

R R’ R! ; /RZ R2‘N Q RiN Q
N
Q Q = R1—2‘ Q R1—< R' RZ—N R
N, N N
R R? R? Q R? Q Q R"
(I1-a) (IV) (V) (VI)
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[00277] Takum oOpa3om, ele B OJJHOM acCIeKTe, MPEeayCMOTPEHO CoequHeHne GopMy b

(IV), (V) wu (VI):

K % 7 R A
N N N
R’ Q R1—< R’ R?— R'
N N
RZ Q| Q R'

(V) (V) (V)

WJIH €T0 COJIb;
rae:

KaXIbIi TIpeacTaBuTens Q HesaBucumo mpencrasiser codoit O, S umu NR? rae RC
npezacTaBisieT CcoOOW  BOAOPON, HEOOS3aTeNbHO 3aMEIIeHHbIH alKWiI, HeoOs3aTeNbHO
3aMELICHHBIH aJKeHUI, He00sA3aTeIbHO 3aMELEHHbIH aTKUHII, HeoOs3aTeIbHO 3aMeLeHHbIH
KapOOLIMKIINII, HEeoOs3aTeIbHO 3aMEIIEHHbINH TeTePOLUKIIIII, HeOoOsS3aTeNbHO 3aMelleHHbIH
apui, HeoOs3aTeIbHO 3aMELICHHBIM TeTepOapHIl, 3aIMUTHYI) TPYMIy a30Ta WIH TPYIIy
dopmyst (1), (i1), (iii),

Kaxblii  mpencrasuTens R!  HesaBucumo mpencraBnser  coboif  BOXOPO,
HeoOsI3aTeNIbHO 3aMELICHHBIN aJIKHIII, He00sS3aTeIbHO 3aMEIEeHHBIN aJKEHII, HEOOsI3aTeTbHO
3aMEINEHHbIN aJIKUHUJI, HeoOsI3aTeIbHO 3aMEIIeHHbIH KapOOILUKIIWI, Heo0s3aTeIbHO
3aMEINEHHBbI  TeTepOLMKINI, HeOoOs3aTeNIbHO  3aMEINEeHHbIM  apuil, Heo0s3aTeIbHO

3aMemeHHbIi reTepoapun, ramored, -ORAL -N(R'), umm -SRA!, rme xaxnapiii ciydaii RA!

)
HE3aBUCHUMO TMpEACTaBsieT Cco0Oi  BOAOPOXA, HeOOs3aTeNbHO 3aMEINEHHbIH  aJIKUJI,
HeoOs3aTeIbHO ~ 3aMELICHHBbI  QJKEHWI, HeoOs3aTeJbHO  3aMEIIEHHbIH  aJKHHWUII,
HEeoOsI3aTeNIbHO 3aMEIeHHbIH KapOOLMKIIMII, HEOOS3aTeNIbHO 3aMEIICHHBIH T'eTepOLHKIINI,
Heo0s3aTeNIbHO 3aMEIEeHHbIH apujl, HeOoOs3aTeabHO 3aMELIEHHBIH TeTepoapul, 3alUTHYIO
IPyIIy KHCIOPOJa, KOrAa MPUCOEAMHEH K aTOMy KHCJIOpOAa, 3aIlUTHYIO TPYIY Cepbl,
Korga npuCOCANHEH K aTOMY CEPbI, 3allIUTHYRKO I'PYIITYy a30Ta, KOraa NpUCOCANHEH K aTOMY
a3oTa, wiu ase RAl-rpynmel oO6bemuHeHB ¢ 0O6pa30BAHMEM HEOOA3ATENBHO 3aMEIIEHHOTO
reTePOLIMKINYECKOTO UITH HEOOsI3aTeIbHO 3aMEIEHHOTO TeTepOapHIbHOTO KOJIbLIA;

KaXAplii mpencraBuTens R’ HE3aBUCHMO — TpEJACTaBIsieT CcoOOHl  BOMOPOZ,
Heo0s13aTeNTbHO 3aMeIeHHbIH aJIKWJI, HeOOsI3aTebHO 3aMeIleHHbI aIKeHII, Heo0s3aTeTbHO

3aMELICHHbIH aJKUHWJ, HeoOsS3aTeIbHO 3aMEINEeHHBIH KapOOLMKIMI, HeoOsS3aTeNbHO

3aMEINEHHbI  TeTepPOLMKIWI, HeoOsA3aTeNbHO 3aMELICHHBI  apui, HeoOs3aTeNnbHO
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3aMELICHHBIN reTepOoapll, 3aIUTHYIO IPYIITY a30Ta, WK rpymmy ¢opmysr (1), (i1) wm (iii);

bopmyst (1), (i1) u (ii1) MPeACTABISAIOT COOOIA:
RQ—YRP
=
R’ >
(i) (i) (ii1)
rae:

KKAbIH TpeacTaBuTeNib R’ HE3aBUCHMO TMpencTaBisieT COOOH BOXOPON WM
He00s3aTeIbHO 3aMEIEHHbBIN aJIKIIT,

X mnpencrasnser coboit O, S, NRX rme RX mnpencrasnser coboii Bomopon,
HeoOsI13aTeNTbHO 3aMELICHHbIN aJIKHII, He00sS3aTeIbHO 3aMEIEeHHbBIN aJTKeHII, HEOOsI3aTeIbHO
3aMELICHHbIH aJKHHWJI, HeoOsS3aTeIbHO 3aMEINEeHHBbI KapOOLUMKIIMI, Heo0s3aTeNbHO
3aMELICHHbI  TeTEePOLMKJIMI, HeOoO0s3aTeNbHO 3aMEIIeHHBbIH  apui, HeoOs3aTeNbHO
3aMELICHHBIN reTepoapui WK 3alIUTHYIO [PYIIY a30Ta,

Y mnpencrasnser coboit O, S, NRY, rne RY mnpencrasnser coboii Bomopon,
HeoO0s3aTeIbHO 3aMEIeHHBIN aJIKKJI, HeOOSI3aTEIbHO 3aMEIEHHbINA aIKEeHIIT, HeOOsI3aTEIbHO
3aMEIIEHHbIH aJKWHWUJ, HEeOOsS3aTeIbHO 3aMEINEeHHBbIA KapOOLUMKIIMI, Heo0s3aTeNbHO
3aMEIIEHHbI  TeTEPOLMKIINMI, HeOoOsA3aTebHO 3aMEIIEeHHBbIH  apui, HeoOs3aTeNbHO
3aMEIIEeHHBIN TreTepOoapuil WU 3aIMUTHYIO TPYIINY a30Ta,

RY npencrasnser coboit  BomoOpon, HEOOA3aTENLHO  3aMEINEHHBIA  ANKMUI,
HeOOsI3aTENIbHO ~ 3aMEIIEHHbIN  alKeHWJ, HeOOS3aTeNIbHO  3aMEINEHHBbIA  aJKHHMUJL,
HEeoOsI3aTeNIbHO 3aMEIeHHbIH KapOOLMKIIMII, HEOOS3aTeNIbHO 3aMEIICHHBIH T'eTepOLHKIINI,
HeOoOsI3aTeNIbHO 3aMEIEHHbBIN apul, HeOoOs3aTebHO 3aMEINEHHBI TeTePOapUI, 3aIMUTHYIO
IPYIy KHUCIOPOAa, KOTAa MPHCOEAWHEH K aTOMy KHCIIOpOIa, 3al[UTHYH TPYIIY CepHI,
Korga nmpuCOCAUHEH K aTOMYy CEPbI, WKW 3AalIUTHYRO TPYIIY a30Ta, KOorja NpUCOCAHNHEH K
aToMy a30Ta; u

R mpencrasisier coGoii HeoOs3aTenbHO 3aMeleHHbIH Ci.s0alkul, HeoOs3aTeNbHO
3aMeleHHbIi  Cr.s0alIkeHII, HeoOs3aTeNbHO 3aMeleHHbI Cr.50aIKHHII, HeoOs3aTENbHO
3aMmenieHHblii  reTepoCi-soalikui,  HeoOsi3aTeqbHO  3aMelleHHbI  reTepoCa-soalIKEeHHII,
HeoO0s3aTeIbHO 3aMeeHHbIN TeTepoCr-50aIKUHUIT UJTH TTOJTUMED;

TMpH yCJIOBMH, 4YTO TIO MeHbineii mepe omuH mpexacrtasutens RY R2 R® mmm R’

npeacTasisier codbolt rpymnmy Gopmydsl (1), (11) umm (iii).
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[00278] Kak, B menom, ompeneneHo BbIlle, KXAbIM mNpenctaButesib (Q HE3aBUCHUMO
npencrasnsier coboit O, S mwm NRQ rne R? npencrasnser coboii Bonopon, He0O0A3aTeNbHO
3aMELICHHbIN aJKWI, HeoOs3aTeIbHO 3aMELIEeHHbIN aKEeHII, HeoOs3aTeNbHO 3aMelIeHHbIH
ANKWHWJ, HeoOs3aTeNbHO 3aMEINeHHbI KapOOLMKIIMI, Heo0sA3aTeNbHO 3aMeIeHHbINH
reTEPOLMKIINN,  HeoOs3aTeNbHO 3aMELICHHbIM apwil, Heo0sA3aTeNnbHO  3aMEIIeHHbINH
reTepoapwi, 3alIMTHYIO Tpynmy aszora wiau rpymnmy ¢opmynsr (1), (i) wnmm (ii1). B
OTpEAENIEHHBIX BapUaHTaxX OCYLIECTBJIEHUS IO MEHbLIEH Mepe OAuH MpeactaBurenb Q
npencrasiusier cobori O. B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHS]  KaXIbIH
npencrasutens Q npencrasnser codoit O. B onpeneneHHbIX BapuaHTax OCYLIECTBIEHHS IO
MeHblIeH Mepe OauH npencrasurens Q npencrasiser coboii S. B onpeneneHHbIX BapHaHTax
OCYIIECTBJIEHUS] KaKIblii mpencrasurenb Q mnpexncrasisier codoit S. B ompeneneHHBIX
BapUAHTAX OCYINECTBJCHHUS IO MEHbIIEH Mepe OnuH mpeactaButesb Q mpencrasiser codoit
NR?. B onpeiefieHHbIX BAPUAHTAaX OCYIIECTBIEHHS Kbl MpeCcTaBuTeNb Q MpeicTaBser
coboit NRZ. B omnpeneneHHbIX BapHaHTaX OCYIIECTBIEHHS KaXMIbli mpencrasurens RO
HE3aBUCHMO MPEACTaBIseT cOO0H Bopopon wiu rpymmny Gopmydsl (1), (ii) wm (iii).

[00279] Kak, B menom, ompeneneHo BbIle, KaKIbIM MpeacTaBuTelb R’ HE3aBUCHMO
npeAcTaBisier coOOH BOAOPOA MJIM HEOOS3aTEeNIbHO 3aMEIleHHbIH ankuwil. B ompeneneHHbIX
BapUAHTAX OCYINECTBJICHHUS IO MEHbLICH Mepe OuH mpeacTraButesb R' npencrasnser coboi
BonopoAd. B ompeneneHHbIX BapuaHTax OCYIIECTBJIIEHHS [0 MEHBIIEH Mepe JBa
npeacrasutenss R' mpencraBmsror  coboit  Bomopon. B ompenesieHHBIX  BapWaHTax
OCYLIECTBJICHUS KaXKIbIi NIpencTaBuTeNb R’ mpencrasisier coboii Bonopon. B onpeneneHHbIX
BapUAHTAX OCYINECTBJICHHUS MO MEHbLIEH Mepe OuH mpeacTtaButeNb R’ npencrasnser codoi
HEeoOsI3aTeNIbHO 3aMEINEeHHBbIA AJKWI, Hanpumep, MeTWil. B ompeneneHHBIX BapHaHTaX
OCYIIECTBJIEHUs] TI0 MeHbIIeH Mepe JaBa mpencraBuTenss R' mpencraBisioT coboi
HeoOsI3aTeNIbHO 3aMEINEeHHBbIA AJKWI, Hanpumep, MeTWil. B ompeneneHHBIX BapHaHTaxX
OCYIIECTBJICHUS] OIWH npeacTtaButeb R' mpencrasisier codoli HeoOs3aTeNbHO 3aMEIeHHBIN
AJIKWJI, & OCTAJIbHBIE IPEACTABISIFOT COOO0I BOTOPOL.

[00280] Kak, B LleJOM, ONpefeseHo Bbille, Kaxbli mpeacTaButens R! HeszaBucumo
npencTaBisier coOOH  BOIOPOA, HeOOsI3aTeNIbHO 3aMEINeHHbIN aJKWiI, HeoOs3aTeNbHO
3aMELICHHbIN aJKEHWJI, He00sA3aTebHO 3aMELeHHbIN aJIKUHII, He0Os3aTeIbHO 3aMECHHBIH
KapOOLMKIIMII, HEOOs3aTEeIbHO 3aMEINEHHbIH TeTePOLUKIIII, HEe0OsA3aTeNbHO 3aMEeIeHHbIH
apuJI, HeoO3aTeIbHO 3aMeIeHHbIi reTepoapii, ragores, -ORAL -N(RAY), wm -SRAL
[00281] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHMs IO MEHbLIEH Mepe OJIHH

npencrasutens R! npencrasnser coboii HeoOA3aTENbHO 3aMELIEHHBIIN aKIII, HEOOA3aTENbHO
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3aMELICHHbIN aJKEeHWJI, He00sA3aTeNbHO 3aMELeHHbII aJIKUHII, He0Os3aTeIbHO 3aMECHHBIHI
KapOOLMKIIMII, HEOOs3aTeIbHO 3aMEINeHHbIH TeTePOLIUKIIIII, HEeO0OsA3aTeNbHO 3aMEeIeHHbIH
apuJ WK HeoOs13aTeNbHO 3aMeIeHHBIN TeTepoapul.

[00282] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHMs IO MEHbUIEH Mepe OIHH
npencrasutens R' mpencraBnser coGoil HeoOA3aTeNbHO 3aMELIEHHBIH aJKWI, Hanpumep,
HeoOsi3aTenbHO — 3aMerneHHbld  Ci.cankmi, HeoOs3arenbHO — 3amemeHHbl  Ca.alikui,
HeoOsi3aTenbHO  3aMemneHHbld  Ci.cankmi, HeoOs3arenbHO — 3amemeHHbl  Cicalikui,
HeoOs13aTeNbHO 3aMeleHHbIN C4.5alIKIIT WM HEoOs13aTeNbHO 3aMeleHHbIN C3.4alIKu.
[00283] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHMs IO MEHbLIEH Mepe OIUH
npencrasutens R! npencrapisier coGoii HeoOA3aTeNbHO 3aMEIIEHHBIN aTKEHW, Hanpumep,
HeoOs13aTenbHO 3aMelneHHbIl  CasalikeHms, HeoOsA3aTenbHO 3amelieHHbIH  Cs.calkeHud,
HeoOs3aTeNnbHO 3aMeleHHbIN Cy.6aNKeHII, HeoOs3aTenbHO 3amemeHHbld Cy.5alIKeHUIT WIn
HeoOs3aTeNbHO 3aMelIleHHbIH C3-4aIKeHNIT.

[00284] B ompeneneHHbIX BapuaHTax OCYLIECTBICHMs 10 MEHbIIEH Mepe OAuH
npencraButens R' npencrapiser coboii HeoOs3aTeNbHO 3aMEIEHHbINH aNKUHWIN, Hanpumep,
HeoOs3aTeNnbHO  3aMeleHHbIH  Cr.6alIKUHMI, HeoOs3aTeNbHO 3aMelneHHbIH  C3.aIKHHUI,
HeoOs13aTeNbHO 3aMeleHHbIH Cy.6aKHHIII, HeoOs3aTeNbHO 3aMelneHHbli Ca-saIKUHUI WIN
HeoOs13aTeNTbHO 3aMeIneHHbIN C3.4aIKUHIII.

[00285] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHHMs IO MEHbLIEH Mepe OJIUH
npenctasuTen R! mpexncraBnser coGoif HEOOA3aTENbHO 3aMEINEHHBIA  KapOOLMKII,
Hanpumep, HeoOs3aTeNbHO 3aMeleHHbIH C3.10kapOonMKIMI, HEeoOsA3aTeNbHO 3aMELIeHHBIN
Cs.gskapOouuknmi, HeoOs3aTenbHO  3aMelneHHbld  Cs.ekapOOUUKIWI,  HeoOs3aTeIbHO
3amenieHHbIH CskapOOLMKIINII WK HeoOs3aTenbHO 3aMereHHbIH CsKapOOIMKITHIL.

[00286] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHMs IO MEHbLIEH Mepe OIHH
npenctasuTen R! mpexncraBnser coboif HeOOA3aTENLHO 3aMElIEHHbLI TeTepOLHKINL,
Hanpumep, HEOOS3aTENbHO 3aMEIIeHHBbIH 3-14-4JIeHHBIH TeTEepPOLHKII, HEeoOsI3aTebHO
3aMeIneHHbIi 3-10-ujieHHbI TeTePOLUKIIII, HeOOs3aTeNIbHO 3aMEIeHHbIH S-8-uJIeHHbIN
TeTEePOLMKIINI, HEOOS3aTeNIbHO 3aMELIEHHBIH S-O-UJIeHHbIH TeTepOLUKIIIII, HEoOsI3aTeIbHO
3aMEIEeHHbIN S-4JIeHHbI TeTePOLUKIII WIH HeoOs3aTeIbHO 3aMEelIeHHBIA O-4JIEHHBIN
reTePOLUKIINIL.

[00287] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHHMs @O MEHbLIEH Mepe OJIHH
npencrasutens R! mpencrapiser coGoil HeoOA3aTeNbHO 3aMEINEHHbIN apui, Hanpumep,

HeoOs13aTeNTbHO 3aMeIIeHHbIN (PeHMIT.
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[00288] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHMs IO MEHbUIEH Mepe OIHH
npencrasutens R!' mpencrapnser coGoil  HeoOs3aTeNbHO 3aMeEINEHHBbI  TeTepoapul,
nanpumep, HeOOA3aTEIbHO 3aMEIIEHHBIH S5-14-uJeHHBI TeTepoapui, HeoOs3aTeNbHO
3aMelIeHHbIH  5-10-uIeHHBbIH TreTepoapmi, He0OsA3aTeNbHO 3aMEIIEHHBIH S-O-uJIeHHbIH
reTepoapmi, HeoOsA3aTeNbHO 3aMEIIEHHBbIH S-uJIeHHbIH TeTepoapuyl MM HeoOs3aTeNbHO
3aMELIEHHBIN O-4JIEHHBIN reTepoapull.

[00289] B nroboM U3 BhIIEyKa3aHHBIX BAPUAHTOB OCYIIECTBJICHUS, aJKUJIbHAS,
aNKeHWIbHAs, aJKUHWIbHAS, KapOOLMKIMIbHAS, TeTEepOLMKIWIbHASA, apwibHas WU
reTepoapuiibHas R'-rpynna MoxeT GbITh 3aMeleHa, HanpUMep, HeoOA3aTeNbHO 3aMEIEeHHOMN
amuHorpynmnoit (nanpumep, -NR°R”), HeoOs3aTeIbHO 3aMeIEHHON THAPOKCUILHON TPYIIHOi
(nanpumep, -OR®), HeoOsA3aTeNbHO 3aMEIEHHON THONBHON rpynnoi (ranpumep, -SR®) un
rpynmnoi gopmyner (i), (i) wnu (iii), rme xaxbiii npencrasutens R® u R’ HesaBucumo
npexncTaBisier coOOH  BOAOPOA, HEOOS3aTeNbHO 3aMELICHHBIH aJKWI, HeoOs3aTeNbHO
3aMeIleHHbIH aJTKeHWI, He0Os3aTeIbHO 3aMeIeHHbIH aTKUHIWII, He00sI3aTeIbHO 3aMeIeHHbIH
KapOOLMKINII, HEOOs3aTeIbHO 3aMEINEHHbIH TeTePOLMKIINII, HEOOsI3aTeNbHO 3aMELIeHHBINH
apwi, HeoOs3aTeNbHO 3aMELeHHbIH TeTepoapryl, 3allUTHYK TpPyHIy as30Ta, Korga
IMPUCOEANHEH K aTOMy a30Ta, 3alIUTHYHK IPyINIy KUCIOPOAA, KOrAaa MPUCOEIUHEH K aTOMY
KHUCJIOPOJa, W 3aLIUTHYIO TPYIIY Cepbl, KOrjna MPUCOEOUHEH K aTOMy Cepbl, WM TPYIIIY
bopmysst (1), (i1) wu (iii).

[00290] Hanpumep, B ompeneneHHbIX BapuaHTaxX OCYLIECTBIEHHUs IO MEHbLIEH Mepe
omuH mpencrasutens R! mpencrasnsier coGoil anKuIbHYHO, alKeHUIbHYIO, alKMHUIbHYIO,
KapOOLMKIIMIIbHYIO, TETEPOLMKIMIBHYIO, apWIbHYI) WM TIeTepOapHIbHYI TpyIIy,
3amemienHyo amuHorpymmnoii ¢opmyner —N(R®)(R”). B TakoM ciyudae, B OHpeeIeHHbIX

BapMaHTAX OCYIIECTBIEHHs 0 MeHblIel Mepe ofuH MpencTasutens R! npencrasiser coboit

rpymmny GopMyJIbL:

RG

/
&L —N

\ L

R™ (iv),
rae:

L mnpencraBisier coboil HeoOs13aTeNbHO 3aMELICHHBIM ANKWIICH, HeoOs3aTeIbHO
3aMELICHHbI aKeHWIeH, Heo0s3aTeNbHO 3aMEINeHHbIH AaJKHHWIeH, Heo0s3aTeIbHO
3aMELICHHBI  TIeTepPOANKMIICH,  HEOOs3aTeNbHO  3aMELICHHBI  IeTepOalIKeHUIIEH,
HEeoOs3aTeNbHO ~ 3aMELIEHHBIH  TeTepOANKMHMIICH,  HEOOs3aTeNbHO  3aMeIleHHBIH

KapOOLMKIWIEH,  HEOOS3aTebHO  3aMEINEHHBI  TeTePOLMKIMIIEH,  HeoOsI3aTeNbHO
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3aMELICHHbIN apHUJIeH UM HE00SA3aTeIbHO 3aMELIEHHbIH reTepoapuiIeH NIH UX KOMOMHALUIO,

n

R® u R” He3aBrcHMO BBIOpaHBI M3 IPYIIbI, COCTOAIIEH U3 BONOPOAA, HEOOA3ATENBHO
3aMEIIEHHOT0  aJIKWJIa, HeOoOs3aTeIbHO  3aMEIIEHHOrO  ajJKeHWIa, HeoOs3aTeNIbHO
3aMEIIEHHOT0 AJIKMHIIIA, Heo0sS3aTeIbHO 3aMElIeHHOro KapOOMUKIIIA, Heo0s3aTeIbHO
3aMEIIEHHOTO TeTEePOLMKIINIA, Heo0s3aTeIbHO 3aMEIIeHOro apuiia, HeoOsS3aTeNbHO

3aMEILEHHOr0 reTepoapuia U 3allUTHOU IPYMNIIbI A30Ta,
TMpY yCIOBMH, 4TO MO MeHblneil Mepe onuH npencrasutens R® u R’ mpencrasnsier

coboii rpynmy dopmyast (1), (i1) nmu (iii):

. R XRE
RLB—YRP
§_b E R' © ;JRL
R' , R' WIn 5
(1) (ii) (i)
rae R', X, Y, R u RY onpenenens! B 1aHHOM JOKyMEHTe.

[00291] B ompeneneHHbIX BapMaHTaX OCYyIleCTBieHMs o6a npencrasurens R!

NPEACTABISIIOT COOO0I rpymms! popmydsl (1v).

[00292] B omnpeneneHHbIX BapuaHTaX OCYLIECTBJIEGHUsT L mpexncraBisier coOoi
HEeoOsI3aTeNIbHO ~ 3aMEIICHHbIM  AJKHJIEH, HAnpumep, HeoOs3aTeNIbHO — 3aMeIleHHbIH
Ci-soankuneH, HeoOs3aTenpHO 3amelieHHbIH Ci40aKHMIIeH, HEOO0sA3aTeNbHO 3aMEeLIeHHBIN
Ci30ankuneH, HeoOs3aTenpHO 3amemieHHbIH Ci0alKuieH, HeoOsA3aTeNbHO 3aMEeLIeHHBIN
Ciz0ankuneH, HeoOs3aTenpHO 3amemneHHbIH Ce-20aKUIIEH, HEOOSA3aTENPHO 3aMELIeHHBIN
Cs-z0ankuneH, HeobOs3aTenbHO 3aMerneHHbIH Cio-20alIKMIIeH, HEeOoOs3aTeIbHO 3aMELIeHHBIN
CisankuneH, HeoOs3aTeIbHO 3aMelleHHbIH CialKIIeH, HeoOsS3aTeIbHO 3aMelleHHBIN
CssankuneH, HeoOs3aTeIbHO 3aMelleHHbl Cy6alKIIeH, HeOOS3aTeIbHO 3aMelleHHBIN

C4-5aIKWJIEH UK HEOOSA3aTeIbHO 3aMeleHHbIA C34aIKUIIeH.

[00293] B ompeneneHHbIX BapuaHTaX OCyIIeCTBiieHus L mpencrasiser coOoi

HEeoOsI3aTeNTbHO ~ 3aMEINEHHBIA  AJKSHWICH, HAnpumep, HeoOs3aTeNIbHO — 3aMEIIeHHbINH

C»-s0aNKeHIIeH, Heo0s3aTeIbHO 3aMelneHHbIH Cr-40alIKeHUIEH, Heo0sI3aTeIbHO 3aMeleHHBIN

Cr30aKeHIIIeH, Heo0s3aTeIbHO 3aMelneHHbIH Cr-20alIKeHUIeH, Heo0sI3aTeIbHO 3aMelleHHBIN

Ca-20aNKeHWIIeH, HeoOs3aTeIbHO 3amelneHHbI Cs.20alTKEHUIEH, HeO0sI3aTeIbHO 3aMeleHHBIN

CspoallkeHWsIeH,  HeoOsi3atenbHO — 3amerneHHbli  Cio-oalikeHuseH,  HeoOs3aTeNnbHO

3amerneHHbI Cr.salIkeHUJICH, Heo0s3aTeIbHO 3amelneHHbli Cs.sallkeHWIeH, Heo0s3aTeIbHO

113



3amenieHHbll  CycaliKeHIIIEH, HeoOs3aTenbHO  3aMelneHHblH  CysalKeHWJICH WM
HeoOs13aTeNbHO 3aMeIeHHbIN C3.4aIKEeHIIIEH.
[00294] B ompeneneHHpIXx BapuaHTax oOCylecTBieHus L mpencrasiser coOoi

HeoOsI3aTeNIbHO ~ 3aMEINEHHBbIH  aKUHWIEH, Hanpumep, Heo0sS3aTeNbHO 3aMeIleHHbIH

Cr.soankuHMIIeH,  HeoOs3aTenbHO — 3aMmerneHHbld  Co4oalIKMHHMIIEH,  HeoOs3aTelbHO
3aMeIeHHbII C2-30aNIKMHIIIEH, Heo0s13aTeIbHO 3aMelleHHbIN Ca-20anKuHUIEH,
Heo0sI13aTeNbHO 3aMelleHHbIN Cs-20aKHAJIEH, HeoOsI3aTeTbHO 3aMeIeHHBIH
Cs20ankuHMIIEH,  HeoOs3aTenbHO — 3aMmenneHHbld  Cg.oalIKMHHIIEH,  HeoOs3aTelbHO
3aMEIIEeHHBIN C10-20aJTKMHUJIEH, Heo0s13aTeIbHO 3aMELIEHHBIN Cr6anKuHUJIEH,

HeoOs3aTeNTbHO 3aMeleHHbIH C3.6aJIKUHIIIEH, HeoOs3aTeNnbHO 3aMelneHHbIH Cy.caIKUHIIICH,
HeoOs3aTenbHO  3aMelueHHblil  C4.saIKMHWJIEH WM HeoOs3aTeNbHO  3aMELICHHBIN
Cs.4anKuHUTIEH.

[00295] B ompeneneHHbIX BapuaHTAaX OCYIIECTBJEeHUs L mpexncraBisier coOoi
HeoOs3aTeNIbHO 3aMELIeHHBIH TeTePOANIKUIICH, Hanpumep, HeoOs3aTeNbHO 3aMEeLIeHHBINH
rerepoCi.s0aIKMIIeH, HeoOsA3aTeNbHO 3aMelleHHbIH reTepoCi-4alIKiieH, HeoOs3aTebHO
3aMelneHHbI  reTepoCi30alKMIeH, HeoOs3aTeNbHO — 3aMeIleHHbI  reTepoCi.20alIKuIIeH,
HeoOsA3aTeNnpHO  3aMeleHHblll  reTepoCa.0aliKUIeH,  HEoOSA3aTeNbHO  3aMeLIeHHbIH
retepoCes-20alIKUIEH, HEOOsI3aTENIbHO 3aMelleHHbI TreTepoCs20aliKUiIeH, HeoOs3aTeIbHO
3aMmelieHHblil  rerepoCio-20alKUIeH, Heo0s3aTenbHO 3aMeleHHbll  reTepoCi.6aIKHIIIeH,
HeoOs13aTeNIbHO ~ 3aMelneHHbIH  reTepoCr.calIKUIeH,  HeOOS3aTeNbHO  3aMEIICHHBIN
retepoCs.calIKUIeH, Heo0s3aTeNbHO 3aMeleHHbIl  reTepoC4.calKiieH, HeoOsI3aTebHO
3aMelIeHHbIH reTepoC4.salIKIIICH WIH HEOOs3aTeNIbHO 3aMeIleHHbIN reTepoCs.4aIKUIICH.
[00296] B ompeneneHHbIX BapuaHTaxX OCylIlecTBIieHuss L mpencrasiser coOoi
HeoOs3aTeNIbHO 3aMELIeHHBIN TeTepPOAKEHWICH, Hanpumep, HeoOs3aTeIbHO 3aMELeHHBIN
retepoCa-soaJIKeHUJIEH, HE00s3aTeNIbHO 3aMeleHHbIN reTepoCr-40aIKEHUIIEH, HEO0sI3aTEIbHO
3aMelIeHHbIH reTepoCa-30aKeHIIeH, HeoOs3aTeNbHO 3aMeleHHbI reTepoC2.20alIKEHIIIEH,
HeoOs3aTeNIbHO ~ 3aMeUIeHHbIH  reTepoC4.20alIKEHWIEH, HeoOs3aTeNbHO — 3aMEIIeHHBIN
retepoCe-20aKEHUIIEH, HEOOSI3aTENIbHO 3aMeleHHbII reTepoCs-20allKeHUIIEH, HEOOSI3aTENBbHO
3aMenieHHbI reTepoCio-20aIKeHWIEH, HEe0Os3aTeNbHO 3aMeUIeHHbIH reTepoCa-¢aIKeHUIIEH,
HeoOs13aTeNIbHO ~ 3aMeIleHHBbIH  reTepoCs.calKeHUIeH,  HeoOs3aTeNbHO  3aMEIIEeHHBIN
retepoCscaIKEHUIICH,  HeoOs3aTeNbHO  3aMelneHHbIH  rerepoCs.saliKeHWIIEH WU
HeoOs13aTeNTbHO 3aMeIeHHbIH reTepoCs.4aIKeHUIIEeH.

[00297] B ompeneneHHpIX BapuaHTaxX oOCyllecTBIieHuss L mpencrasiser coOol

HEeoOsI3aTeNIbHO 3aMEINEHHBI TeTePOATKUHWIEH, Hanpumep, HeoOsS3aTeNbHO 3aMEIleHHbIH
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retepoCr-soaJKUHIIIEH, HeO0s3aTEIbHO 3aMeleHHbII reTepoCr-40aIKHHUIIEH, HEOOSI3aTEIbHO
3aMelIeHHbIH reTepoCr.30IKMHIJICH, HEOOs3aTeNbHO 3aMeIleHHbIH reTepoCr.20alTKMHUIIEH,
HeoOs3aTeNmbHO  3aMelleHHbIl  reTepoCy0alIKHHUIIEH, HEOOS3aTENbHO  3aMELICHHBIN
retepoCe-20aKUHIIIEH, HEOOS3aTEIbHO 3aMeleHHbII reTepoCs.20aIKMHUIIEH, HEOOSI3aTEIbHO
3aMelieHHbIH retrepoCio-20aIKHHIIIEH, HEOOsA3aTeNbHO 3aMeleHHbIN reTepoCa-caTKMHUIIEH,
HeoOs3aTeNnbHO — 3aMelleHHbI  reTepoCs.calKUHIIIEH,  HEOOS3aTeNbHO  3aMEIeHHBIN
retepoCscaKUHWIIEH,  HEOoOs3aTeNbHO  3aMelleHHbI  rerepoCi-salKUHWIEH WU
HeoOs13aTeNbHO 3aMeleHHbIH reTepoCs.4aaKuHIIIEH.

[00298] B ompeneneHHpIx BapuaHTax OCyLIecTBIeHUss L mpencrasiser coOoi
HeoOsI3aTeNIbHO 3aMELIeHHbIH KapOOLMKIWIIEH, Hanpumep, He0O0A3aTeIbHO 3aMeIleHHbINH
Cs-1okapOouuknuieH, HeoOsi3aTenbHO 3amMerneHHbld CsgkapOOoLMKIIMIeH, Heo0s3aTebHO
3amerneHHbli  Cs.ckapOOLuKInIeH, HeoOs3aTenbHO 3amerneHHbl CskapOOLMKIMIEeH WIH
HeoOs13aTeNbHO 3aMereHHbINH CsKapOOLUKITHIIEH.

[00299] B ompeneneHHbIX BapuaHTaX OCYILIECTBJEHUs L mpexncraBisier coOoi
HeoOs3aTeNIbHO 3aMEIIEHHbBIN T'eTePOLUKIMIICH, Hanpumep, HeoOs3aTeNbHO 3aMelIeHHBINH
3-14-uneHHbIit TeTEPOLIUKIIUIIEH, HeoOsI3aTeIbHO 3aMelleHHbIN 3-10-uneHHbIN
TeTEePOLMKIIMICH,  HeoOs3aTeNbHO  3aMEINEHHbIH  5-8-uJIeHHbI  TeTepOLMKJIMIICH,
HEOoO0s3aTeIbHO 3aMEIeHHbINH S5-0-4YJIEHHBIM T'eTePOLUKIINIIEH, HEeO0s3aTeIbHO 3aMEIleHHbIH
5-4JIeHHBIH reTepPOLUKIMIICH WIH HeoOsI3aTeNIbHO 3aMEIEeHHBIH O-UJICHHbIA T'eTePOLHKIUIICH.
[00300] B ompeneneHHbIX BapuaHTaX OCYLIECTBIeHUs L mpencrasiser coOoi
HeoOsI3aTeNTbHO 3aMEIEHHBIN apUIIEH, Hanpumep, HeoOs13aTeNIbHO 3aMeIleHHbIN (eHHIIeH.
[00301] B ompeneneHHbIX BapuaHTaX OCyLIeCTBIeHUss L mpencrasiser coOoi
HEeoOsI3aTeNIbHO 3aMELICHHBIH TeTepOapIIIeH, Hanpumep, HeoOs3aTeIbHO 3aMEeleHHbIH
5-14-uneHHBIN reTepoapUiIeH, HEOOS3aTeNIbHO 3aMeLIeHHbIH S5-10-4ieHHBIH reTepoapuiieH,
HEeoOsI3aTeNIbHO 3aMEINEeHHBIA S-O-4JIeHHBIH TeTepoapuiieH, HeoOsS3aTeNIbHO 3aMEeIeHHbIH
5-4JIeHHBIH reTepoapuiIeH WK HeoOsI3aTeTbHO 3aMEIeHHbII O-YJIEHHBIN reTePOapUIICH.
[00302] Hanpumep, B onpeneneHHbIX BapUaHTax OCyLIeCTBIeHUs, rae L npencrasiser
coboif HeoOsI3aTeNbHO 3aMEINEHHYI aJKHJIEHOBYIO rpymnmy, rpynma  ¢opmyner  (iv)

npeacTassier co0oi rpymnmy GOpMyJIbL:

RG
|
:‘JJ\G)/N\R7
g

e  MpencTaBisieT codoi 1enoe 9ucio ot 1 10 50 BKIFOYUTETHHO.
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[00303] B ompeneneHHBIX BapuaHTAaX OCYIIECTBJICHHS ( MPEACTaBIsieT cOOOW Ienoe
yucino or 1 go 40 BxarouuTenpHO. B ompeneneHHbIX BapuaHTaxX OCYINECTBJICHHS (
npeacTasisier cobol 1enoe uncio ot 1 1o 30 BkIrOUMTENBbHO. B onpeneneHHbIX BapHaHTax
OCYIIECTBJICHUs] ( Tpencrasisier cobol menoe uucio or 1 mo 20 BrmouuTenapHO. B
OTIpEeeJICHHBIX BapHaHTaX OCYLISCTBJICHUS (| MPeacTaBiisieT coboi uenoe uucio ot 4 no 20
BKJIFOUHUTENIBHO. B omnpeneneHHbIX BapHaHTax OCYLIECTBICHUS ( MPEACTaBIsieT cOOOH Ienoe
yuciao oT 6 a0 20 BKIOYUTENBHO. B OmnpeneneHHbIX BapuaHTaxX OCYINECTBJICHHS (
npeAcTaBisieT co0oM 1enoe Ynucio oT 8§ 10 20 BKIFOUUTENBHO. B onpeneneHHbIX BapHaHTax
OCyILIeCTBJIEHUs] ( paBHO 1. B ompeneneHHbIX BapuaHTax OCyLIECTBJIEHHUs ( paBHO 2. B
ONpEAENICHHBIX BapUaHTax OCYLIECTBIEHUA ( paBHO 3. B ompeneneHHbIX BapHaHTax
OCyILIECTBJIEHUs] ( paBHO 4. B ompeneneHHbIX BapuaHTax OCYyLIEeCTBJIEHUs ( paBHO 5. B
ONpPEACNICHHBbIX BapUaHTax OCYLIECTBIEHUA ( paBHO 6. B ompeneneHHbIX BapHaHTax
OCYILIECTBJIEHUs] ( paBHO 7. B ompeneneHHbIX BapuaHTax OCyLleCTBJIEHUs ( paBHO 8. B
ONpEACNICHHBIX BapUaHTax OCYLIECTBIECHUA ( paBHO 9. B ompeneneHHbIX BapHaHTax
ocyiecTBieHus q pasHo 10.

[00304] B onpenesieHHbIX BapuaHTax ocyinectsienus kak R® Tak u R’ npencrasnstor
coboii Bomopon. B ompeneneHHbIX BapuaHTax ocyinecTeienuss R® mpencrapniser coboit
Bonoponi, a R’ mpencrasnsier co6oit rpynmy ¢opmynsl (i), (ii) unu (iii). B onpenenenHbIx
BapuaHTax ocymectsiaenus R® mpencrasnser coboii Bomopox, a R’ mpencrasaser coboit
rpynny dopmyJsl (i). B onpeneneHHsIX BapuaHTax ocyiecTsiaenus RS mpencrasnser coboit
Bonoposi, a R’ mpencrasnser coboit rpymmy dopmyisl (ii). B onpeneneHHbIX BaphHaHTax
ocymectsienuss RS mpencrasnser coboit Bomopon, a R’ mpencrapnser coboil rpymmy
dopmynsr (iii). B onpeneneHHbIX BapuaHTax ocymiecTsieHus kak RS, Tak u R’ nesaBucumo
npeAcTaBsIOT coboit rpynmy ¢opmynsl (1), (1) wmm (iii). B onpeneneHHbIX BapwaHTax
ocymectsienus kak RS, Tax u R’ HesaBucumo npescrasnsior coboii rpynmy dopmysl (i). B
OnpeneNeHHbIX BapMaHTax ocyliecTsieHus kak R® Tak u R’ He3aBUCHMO HpejCTaBISIOT
coboit rpynmy dopmynel (ii). B onpeneneHHbIx BapuaHTax ocyiectsiaeHus kak R® tax u R’
HE3aBHUCHMO NPEACTABISIIOT coboi rpymmy Gopmynel (iii). B ompeneneHHbIX BapuaHTax
ocymectsienus kak R®, tak u R’ npencrasnsior coboii ONMHAKOBYIO Py, BLIOPAHHYIO U3
rpymmel popmydsl (1), (11) wmu (iii).

[00305] IMonsitno, uto R! oxBaTbiBaeT OOKOBbIE I€MH AMMHOKHCIOT, TaKHE Kak
NPUBEACHBI B KauecTBe MpUMEpOB B Tabimue | B mpumepax. B ompeneneHHbIX BapuaHTax
ocymectsienus R! npencrasnser coboii rpynmy, BHIOpaHHYHO U3 M0OOI U3 rPyHN GOKOBBIX

LIeHefI AMUHOKHUCJIOT, NEPCUNUCIICHHBIX B JAHHOM JOKYMCHTE.
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[00306] B omnpeseNeHHbIX BapuUaHTaX OCYLIECTBIEHMS Kaxablii mpenctasuTens R
SBJISIETCS ONIMHAKOBIM. B ompeneneHHbIX BapuaHTax OCYLIECTBIICHHs 110 MEHBIICH Mepe OHa
R! rpynna ornudaercs. B onpeneneHHBIX BapHaHTax OCyIIEeCTBIeHHs kaxknas R' rpymma
SIBJISIETCS PA3JIMYHOM.

[00307] Kak, B LleJOM, ONpefeseHo Bbillle, KaXIbli MpeacTaBuTelb R? HE3aBUCHMO
npeacTaBsieT coOOW  BOAOPOJD, HEOOs3aTeNbHO 3aMEINEHHBbIH aNKWI, Heo0sS3aTeNbHO
3aMELICHHbIN aJKeHWJI, He00sA3aTeIbHO 3aMELeHHbIH aJIKUHIII, He0O0A3aTeIbHO 3aMELeHHBIH
KapOOLMKIINII, HEOOs3aTeNbHO 3aMEIeHHbIH TeTePOLUKIIIII, HEe0O0sA3aTeNbHO 3aMeIleHHbINH

apui, HeoO0sA3aTeNbHO 3aMEIIEHHBbIH TeTepoapmil, 3aI[UTHYIO TIPYMIYy a30Ta WIH TPYIIY

dbopmyusr (1), (11) i (ii1):

RL‘B—YRP
=

Rl

)
(i) (i) (i)
rae R', X, Y, R u RY onpenenens! B 1aHHOM JOKyMEHTe.
[00308] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHMS IO MEHbLIEH Mepe OIUH
npencraButens R’ mpencrasnser coboil HEOOA3aTeNbHO 3aMelleHHbIN ankui, Hanpumep,
HeoOsi3aTennbHO — 3amerneHHbl  Cr.eankmi, HeoOs3arenbHO — 3amerneHHbl  Co.calikui,
HeoOs13aTennbHO — 3aMerneHHbld  Cs.eankm, HeoOs3arenbHO — 3amerneHHbI  Cy6alTKuI,
HeoOs13aTeNTbHO 3aMeIeHHbIN Cy.5alIKMT WM HEOOsI3aTeNTbHO 3aMeIeHHbIH C3.4aJIKUIT.
[00309] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHMs IO MEHbLIEH Mepe OIUH
npencrasutens R? mpencrapiser coboi HeoOA3aTeNbHO 3aMEINEHHbIH alKeHW, Hanpumep,
HeoOs13aTeNnbHO  3aMelneHHbI  CasalikeHI, HeoOs3aTenbHO 3aMeuleHHbIH  C3.6aIKeHMI,
HeoOs13aTeNbHO 3aMelneHHbI Ci-caJIKeHWI, HeoOs3aTenbHO 3aMeIeHHbIH C4-5aJIKeHWT WITH
HeoOs13aTeNbHO 3aMeleHHbIH C3.4aIKEeHHIT.
[00310] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHHMs IO MEHbLIEH Mepe OJIMH
npencrasutens R? mpencrasnser coboil HeoOs3aTeNbHO 3aMeIeHHbI aNKUHI, HAnpumep,
HeoOs13aTeNnbHO 3aMeleHHbI  CasallKuHWI, HeoOs3aTeNnbHO 3amerneHHbIH  Cs.caJKHHUI,
HeoOs13aTeNnbHO 3amereHHbl C4.6aNKIHHNUI, HeoOs3aTenbHO 3aMeleHHbI Cy.5a KHHUI WIH
HeoOs13aTeNbHO 3aMeIeHHbIH C3.4aKUHIIL.
[00311] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHHMs IO MEHbLIEH Mepe OIHH
npeactaBuTens R? mpexnctaBnsieT coboif HEOOA3aTENbHO 3aMEINEHHBIH KapOOLMKIU,

nanpumep, Heobs3aTeNbHO 3aMeleHHbIH C3.10kapOonuKINI, HeoOs3aTeIbHO 3aMEeIeHHbINH
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Cs.skapbouukimi,  HeoOsi3atenbHO — 3amerneHHbIH — CsekapOomukimi,  HeoOsi3aTenbHO
3amenteHHbIH CskapOOIMKINII WIH HeoOs3aTeNTbHO 3aMereHHbIN CoKapOOIMKIIHIL.

[00312] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHs IO MEHbUIEH Mepe OIHH
npencrasutens R? mpenctaBnser coboli  HeOOA3aTENbHO 3aMEINEHHbI TeTepOLMKII,
Hanpumep, HEOOS3aTENbHO 3aMEIIEeHHBbIH 3-14-uIeHHBIH TeTEePOLMKINI, HEeoOsI3aTeNbHO
3aMeIeHHbI 3-10-uyieHHbI TeTepOLUKIIII, HeOOs3aTeNIbHO 3aMEIeHHbIH S-8-ujieHHbIN
reTEePOLMKIINI, HEOOSA3aTeNbHO 3aMELIeHHbIN S-O-uJIeHHbIH TreTepOLUKIIIII, HEoOs3aTeNbHO
3aMEIIEHHbIN S-4JIeHHbI TeTePOLUKIII WIM HeoOs3aTeIbHO 3aMEeLICHHBIA O-4JIEHHBIN
reTepOLIUKIINIL

[00313] B omnpeneneHHbIX BapuaHTax OCYIIECTBJIECHHs IO MEHbLIEH Mepe OIUH
npencrasutens R? mpencTapisieT coGol HeOOA3aTENbHO 3aMEINEHHbIN apui, Hanpumep,
Heo0s3aTeNTbHO 3aMEIEHHBII (hEeHIT.

[00314] B ompeneneHHBIX BapuaHTaX OCYLIECTBICHMs 10 MEHbIIEH Mepe OAuH
npencraButens R?  mpenctapnser coboil  HeOOA3aTENbHO 3aMELIEHHbI TreTepoapul,
Hanpumep, HEOOs3aTeIbHO 3aMEelLIeHHbIN 5-14-uneHHBIl reTepoapws, HeoOsA3aTeNbHO
3aMelneHHbIH  5-10-ujeHHBI rerepoapmii, HEOOS3aTeNbHO 3aMELIEHHBbIH —S-O-4IeHHBIH
reTepoapui, HeoOsS3aTeNbHO 3aMEIICHHbIH S-UJICHHBbIH TeTepoapyl MM HeoOs13aTeNbHO
3aMELIEHHBbIN O-4JIEHHbIN reTepoapul.

[00315] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHMs IO MEHbLIEH Mepe OJIUH
npencrasutenb R? npencrapiser coboil 3alUTHYIO MPYIINy a30Ta.

[00316] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHMs IO MEHbLIEH Mepe OIUH
npencrasutens R* npencrasnsier coboii rpynmy popmyis (i). B onpeneneHHbIX BapuaHTax
OCyILeCTBJIEHHs] IO MeHblIel Mepe ONMH MpefcTaBuTens R’ mpencrapiseT coboii rpymmy
dopmynbl (i1). B omnpeneneHHBIX BapwaHTaX OCYLIECTBJIICHHsI MO MEHBIIEH Mepe OIUH
npencTasuTens R? npencrasiser coboii rpynmy Gopmyasl (iii).

[00317] B onpeneneHHbIX BapuaHTax OCYIIECTBICHMS] KaKIbId MPEACTaBUTEND R?
npeacTaBisieT coOOH rpymmy, He XapakTepusyromycs Gopmynoii (1), (i1) wn (iil); B TaKoM
cilydae, M3 3TOTO CJIEAyeT, 4To 1Mo MeHbllel Mepe onmnH R mpencrasnser coboii rpymmy
dopmynbr (i), (i) umm (iii), uau no Menbiueil mepe omun R!' mpencrasnser coGoit rpymmy
dopmynsl (iv), u no menbimeii mepe omuH 3 R® mmm R’, Bxomammx B cocta R! |
npencTasisier coboit rpymmy dopmynbl (1), (i) wim (ii1). Hampumep, B ompeneseHHBbIX
BapMaHTaxX OCyIIECTBIeHUs oba npencTaputens R* npencraBisioT coboil BOAOPON, U, TAKUM
obpasom, 1o MeHbIIel mepe oauH R® mpencrapiser coboii rpynmy dopmynsr (i), (i) umm

(iii), uau mo menbineii mepe oxun R! mpencrasnsier cobGoii rpymmy Qopmynsl (iv), u mo
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menbineii mepe omun u3 R® unn R, Bxomsmux B cocras R', mpencrasnsier coGoit rpymmy
bopmyst (1), (i1) wu (ii1).

[00318] B  nmaHHOM 1OKYMEHTe TOAPa3yMEBAKOTCS  PA3IMYHbIE  KOMOWHAIUU
BBIIIEYKA3aHHBIX BapuaHTOB ocymecteieHus ¢opmynsl (IV), (V) u (VI). Hampumep, B
OTIpPENIeJICHHBbIX BapUaHTaX OCYIIECTBIEHHs, Ile KaXAblil mpexncraButens Q mpexacrasiser
coboit O, coemunenue ¢opmynbl (IV), (V) mmu (VI) npencrapnsier coboil coenuHeHHe

dbopmyiel (IV-a), (V-a) wu (VI-a):

T L

(IV-a) (V-a) (VI-a)
WIA ero cojb. B ompeneneHHbIX BapHaHTaX OCYILIECTBJICHHUS 1O MEHbIIeH Mepe OIWH

npencraputens R npencrasnser coboii rpynmy dpopmyisl (iv). B onpeneneHHbIX BapHaHTax
OCyILIECTBIEHHs KaXblil pencTaButens R npencrasnser coboii rpynmy dopmyist (iv). B
ONpesie/IeHHbIX BapUaHTaX OCYLIECTBIEHHS 1O MeHblleH Mepe ONMH TMpencTaBuTeih R’
npeAcTaBisier coOOW HeoOs3aTeNbHO 3aMELIEeHHbIN aJKuiI, HeoOs3aTeNlbHO 3aMEelleHHbIH
ANKEHW WIM HeoOs3aTeNbHO 3aMELICHHBIH aJKUHWI. B onpeneneHHBIX BapHaHTax
OCyILeCTBJIEHHs] TI0 MeHblIeH Mepe ONMH MpefcTaBuTens R’ mpencrapiseT coboiil rpymmy
dbopmynbl (1). B ompeneseHHbIX BapHaHTaX OCYIIECTBJIEHHS IO MEHbLIEH Mepe OIuH
npencrasutenb R? npescrasnser coboit rpynmy ¢opmynsl (ii). B onpeneneHHbIX BapHaHTax
OCyILeCTBJIEHHs] TI0 MeHblIeH Mepe ONMH MpefcTaBuTens R’ mpencrapiseT coboii rpymmy
bopmyast (iil).

[00319] B ompenenenHbx BapuaHTax ocymectsieHus ¢opmynsl (IV-a), (V-a) wmm
(VI-a), rnme no Mmenbineil mepe omun R!' mpencrasnsier coGoit rpymmy dopmyist (iv),

npenycMoTpeHo coequHenue Gopmysl (IV-b), (V-b) umu (VI-b):

1 2
R /R
-z_N R2_
' 0 L_<
R6—N N

\R7 R2 O R7 R2 RG_N
’ R7
(IV-b) (V-b) (VI-b)
HIA ero cojib. B ONPCACNICHHBIX BapUaHTaX OCYINCCTBIICHUA IIO MEHbIIEN MEpEe OIUH

npencrasutens R? npencrasnser coboii HeoOA3aTeNbHO 3aMELIEHHBIN alKIl, HEOOI3aTeNbHO

3aMELICHHbI aJKeHWJ WM He0oOs3aTeIbHO 3aMEleHHbI ankuHWI. B ompeneneHHbIX
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BapMaHTaX OCYILECTBJEHHs 10 MeHbIeil Mepe OflMH NpeacTaBuTes R? npejcTapiser coboit
rpymmy ¢gopmyisl (1). B onpeneneHHbIX BapuaHTax OCYIIECTBIEHHs IO MEHBIIEH Mepe OAHH
npencrasutens R? npexacrasnser coboii rpynmy dopmynsl (ii). B onpeneneHHbIX BapuaHTax
OCYILECTBJIEHHs] IO MEHbIIEH Mepe ONMH MpefcTaBuTenb R’ mpencrapiseT coboii rpymmy
dbopmynbr (ii1). B ompeneneHHbIX BapwaHTaX OCyLIeCTBIeHHs L mipeacrarnsier coOoi
HEOOSA3aTeNbHO 3aMelleHHbIl ankuieH. B onpeneneHHbIX BapuaHTax ocylnecTsieHus: R°
npefcTaBseT coboii rpynmy gopmynbl (i). B onpeneneHHbIx BapHaHTax ocyinecTsienus R°
npeacTasseT coboit rpynmy gopmynsl (ii). B onpeneneHHbIX BapuaHTax ocyiecTsieHus RO
npencTasisier codoit rpymmy ¢opmynsl (ii1). B onpeneneHHbIX BapuaHTaX OCYIIECTBICHUS
R’ npencrapnser coboii rpynmy ¢opmynsi (i). B onpeneneHHbIX BapuaHTax OCyLIECTBJIEHHUS
R’ npencrapnsieT coboii rpynmy GopmyJsi (ii). B onpeseneHHbIX BApUaHTax OCYLIECTBIECHHUS
R’ npencraenser coGoit rpynmy Qopmynsl (ili). B omnpeneneHHbX BapHaHTax
ocymectsienus kak RS, Tak u R’ He3aBUCHMO MpeacTaBisoT coboit rpynmbl Gopmyisl (i),
(i1) mmm (iii).

[00320] B omnpenenennsix BapuaHtax ocyuectsieHus popmyisl (IV-b), (V-b) wnu (VI-
b), rne obe R! rpymmbl mpencrapnsoT coGoii rpymmy Qopmynbl (iv), MpemycMOTpeHo

coequnrenue popmyinel (IV-c), (V-¢) num (VI-¢):

6 2
R} ] RY 0
N—R N
R2— 1 L
\
N—R’
R6—N e) i RS
RG—N R R2 RS—N
R R2 R’
(IV-c) (V-¢) (VI-¢)

WIA €ero cojb. B ompeneneHHbIX BapHaHTaX OCYILIECTBJICHUS IO MEHbLIEH Mepe OIUH
npencrasutens R? npencrasnser coboii HeoOA3aTeNbHO 3aMeLIEHHBIN alKIIl, HeOOI3aTeNbHO
3aMELICHHbI AJKeHWJ MM He0oOs3aTeIbHO 3aMElIeHHbI anKuHWI. B  ompeneneHHbIX
BapMaHTaX OCYILIECTBJEHHs 110 MeHbIleil Mepe ofluH NpeacTaBuTes R? npejcrapiser coboit
rpynmy Gopmysl (1). B onpeneneHHbIX BapHaHTaX OCYLIECTBJICHUS MO MEHbIIEH Mepe OJUH
npencrasutens R? npescrasnser coboii rpynmy dopmysl (ii). B onpeneneHHbIX BapuaHTax
OCyILeCTBJIEHHsS] TI0 MeHblIEH Mepe ONMH MpefcTaBuTenh R’ mpencrapiseT coboii rpymmy
dbopmynbl (ii1). B omnpeneneHHbIX BapwaHTaX OCYyIIeCTBIeHHs L mipeacraBnseT coOoi
HEOOsA3aTeNbHO 3aMelleH bl ankuieH. B onpeneneHHbIX BapUaHTax ocylnecTsieHuss R°
npefcTaBiseT coboii rpymnmy gopmynsi (i). B onpeneneHHbIX BapHaHTax ocyinecTsaenus R°

npefcTasseT coboil rpynmy gopmyns (ii). B onpeneneHHbIX BapuaHTax ocyiiecTsienus R°
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npencrasisier codoit rpymmy ¢opmynsl (ii1). B onpeneneHHbIX BapUaHTaX OCYIIECTBICHUS
R’ npencrapnser coboii rpynmy ¢opmyns (i). B onpeneneHHbIX BapuaHTax OCyLIECTBJIEHHUS
R’ npencrasnsieT coboii rpynmy GopmyJsl (ii). B onpeneneHHbIX BApUaHTax OCyIIECTBIEHHUs
R’ npencraenser coGoif rpymmy Qopmyabl (ili). B omnpeneneHHbX BapMaHTax
ocymectpienus kak R® Tak u R7 He3aBHMCMMO MpeACTaBIAIOT co0oi rpymmbl Gopmymsl (i),
(11) mnn (111).

[00321] B omnpenenenHpix BapuaHTax ocyiectBieHus ¢popmyna (IV-a), (V-a) u (VI-a),
rjie o MeHbluel Mepe OfuH npeacTaBuTeb R? mpeacrasiser coboit rpynmy gpopmynsl (i), a
KXl mpencraButenb R' mpexncrasnsger coOoil BOAOPOA, NMPEAYCMOTPEHO COEIUHEHHE

dbopmyin (IV-d), (V-d) u (VI-d):

N
_g:g_-: R1—< R RL\/__N/ R
—/

(IV-d) (V-d) (VI-d)
UJIU €ero cojb. B OIIPEACJICHHBIX BapUaHTaxX OCYIHECTBJICHUA II0 MEHbIIEH MEPE OAUH

npencrasutens R! npencrasnser co6oit rpynmy dopmynsl (iv). B onpeneneHHbIX BapuaHTax
ocyllecTBJIeHHs] Kaxk bl npenctasutens R! npencrasnser coboii rpynmy dopmyinst (iv). B
ONpeneNieHHbIX BapHaHTax ocCyllecTBieHus R? mpencrasnser coboil  HeoOs3aTeNnbHO
3aMELICHHbIH  allKWJI, HeoOs3aTeIbHO 3aMEINEHHBbIH aJKeHWI WIA He00s3aTeNbHO
3aMelleHHbI aNKuHWI. B onpeneNeHHbIX BapUaHTax OCYyLlecTBIeHus R? mpencrasnser
coboit rpynmy ¢opmyis (i). B onpenenenHbIx BapuanTax ocymectsneHus R? mpexacrasnser
coboit rpymnmy opmynsi (ii). B onmpeneneHHbIX BapuaHTax ocyllecTsieHus R? mpeacrasnser
coboi rpynmy dopmydsi (1it).

[00322] B omnpenenenHbix BapuaHTax ocymectBieHus: popmyra (IV-a), (V-a) u (VI-a),
rie oba mpencrasutens R’ mpeactasmsor coboif rpymmy Gopmyabl (i), a Kakablii
npeacraButesib R’ mpencraensier coOOH BOAOPOA, MPENyCMOTPEHO coenuHeHne (Gopmy

(IV-e), (V-e) u (VI-e):

RPY L P RPY,
o '—\/R R Y /Q . S
) RL\
N < 0
R! 0 R1—< R! N
Py, N RPY, N RR,—N R'
L RL , o) R’
(IV-e) (V-e) (VI-e)
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WIA ero cojb. B ompeneneHHbIX BapHaHTax OCYIIECTBJICHUS IO MEHbLIEH Mepe OIUH
npencrasutens R! npencrapser coboit rpynmy dopmynsl (iv). B onpeneneHHbIX BapuaHTax
OCyILeCTBJIEHUs Ka/blii mpescTaBuTenb R! nmpencrasnser coboii rpymmy Gpopmyssl (iv).

[00323] B ompenenennbix BapuaHTax ocymectBieHus ¢popmyna (IV-a), (V-a) u (VI-a),
rzie o MeHblleil Mepe ofuH npeacTaBuTens R? npencrasnser coboii rpynmy Gopmynsi (ii), a

KaKAbld mpencraBuresib R’ mpencrasisier coOOi BOXOPOA, MPEIyCMOTPEHO COEIUHEHUE

dopmyn (IV-), (V-f) u (VI-f):

Q: ”*fé M;?

o
(IV-f) (V-f) (VI-f)

WIN €ro cojb. B ompeneneHHbIX BapuaHTaX OCYINECTBJECHHS IO MEHbLIEH Mepe OIuH
npencraputess R npencrapnser coboii rpymnmy dpopmyiisl (iv). B onpeneneHHbIX BapuaHTax
OCyILIECTBIEHHs Kablil mpencTaButens R npencrasnser coboii rpynmy dopmynst (iv). B
OnpesieNieHHbIX BapuMaHTax ocyllecTsieHus R? mnpencrasnser coboll  HeoOS3aTENbHO
3aMEINeHHbIH  aJKWJ, HeoOsS3aTebHO 3aMEINEHHbI aJKeHW! WM HeoO0s3aTeNlbHO
3aMeIleHHbI aNKuHWI. B onpeneNeHHbIX BapUaHTax OCyLlecTBIeHus R? mpencrasnser
coboit rpynmy dopmyns (i). B onpeneneHHbIx BapuanTax ocymecTsneHus R? mpencrasnser
coboit rpynmy dopmynsi (ii). B onpeneneHHbIX BapuaHTax ocyliecTsieHus R? mpeacrasnser
coboii rpynmy dopmydsl (1it).

[00324] B omnpenenenHbix BapuaHTax ocymectBieHus: popmyra (IV-a), (V-a) u (VI-a),
rne oba mnpexactaButens R? mpencraBnsiorT coboif rpymmy opmynbl (i), a Kaxblif

npeacrasutesib R’ mpencrasnsier co0ol BOAOPOA, MPENyCMOTPEHO coenuHeHne (Gopmy

(IV-g), (V-g) n (VI-g).

RLX O
o O RLX
RLx~/<_\
R’I N Y O
N 1 . N
R1—2__g:o R _<N R RIX N R!
N
o M ;
O RLX~<_J 0 o R
L
RLX Y Y '
(IV-g) (V-2) (VI-g)
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WIA ero cojb. B ompeneneHHbIX BapHaHTax OCYIIECTBJICHUS IO MEHbLIEH Mepe OIUH
npencrasutens R! npencrapser coboit rpynmy dopmynsl (iv). B onpeneneHHbIX BapuaHTax
OCyILeCTBJIEHUs Ka/blii mpescTaBuTenb R! nmpencrasnser coboii rpymmy Gpopmyssl (iv).

[00325] B ompenenennbix BapuaHTax ocymectBieHus ¢popmyna (IV-a), (V-a) u (VI-a),
rjie Mo MeHbLIeH Mepe oaMH npejacTaBuTenb R* npencrasnser coboit rpynmy dpopmynsi (iii),

npeaycMotpero coequHenue dopmyan (IV-h), (V-h) u (VI-h):

R, 0 Ri 0
‘2‘ N N
R! R! N R
—g_—: —<N RL/—
rRi—/ rR— O s R
(IV-h) (V-h) (VI-h)

WIN €ro cojb. B ompeneneHHbIX BapuaHTaX OCYINECTBJCHHS IO MEHbLIEH Mepe OIuH
npencraputens R npencrasnser coboii rpynmy dopmyisl (iv). B onpeneneHHbIX BapHaHTax
OCYILIECTBIEHHs KaXblil TpencTaButens R npencrasnser coboii rpynmy dopmyist (iv). B
OnpesieNieHHbIX BapuMaHTax ocyllecTsieHus R? mnpencrasnser cobol  HeoOA3aTENbHO
3aMEINeHHbIH  aJKWJI, HeoOS3aTeNbHO 3aMEINEHHbIH aJKeHW! WM HeoOs3aTeNnbHO
3aMelleHHbIH alKuHUI. B OnpeseNeHHbIX BapMaHTaX OCYLIeCTBIeHHs R? mpencTapisier
coboii rpyrmy ¢opmynsl (i). B onpeneneHHbIX BapuaHTax ocyliecTsienus R? npencrasnser
coboii rpynmy dopmynsi (ii). B onpeneneHHbIX BapuaHTax ocymiecTsieHus R? mpencrasnser
coboii rpynmy dopmydsl (iit).

[00326] B omnpenenenHpix BapuaHTax ocymectBieHus: popmya (IV-a), (V-a) u (VI-a),
rae oba mpexactasuTens R? mpencTasnsioT coboif rpymmy dopmynsl (iii), mpemycMOTpeHo

coequnenue Gopmyn (IV-e), (V-e) u (VI-e):

RK R-
R- 0
1
R N _\N <N 0
1 1
R142— @] R —<N R /—N, R’
/ O R~ 0 © g w
(IV-i) (V-) (VI-)

WIA ero cojb. B ompeneneHHBIX BapHaHTaxX OCYLIECTBJICHUS IO MEHbLIEH Mepe OIWH
npencrasutens R! npencrasnsier coboit rpynmy ¢opmynsl (iv). B onpeneneHHbIX BapuaHTax

OCyILeCTBJIEHHs Kax/blii mpescTaBuTens R! npencrasnser coboii rpymmy Gpopmyssl (iv).

I'pynnut hopmyet (i), (ii) u (iii)
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[00327] Kak MOHSTHO W3 BBIIIEH3JIOKEHHOTO OOCyxneHus, kaxkneii 3 APPL u, B
gactHocTH, APPL-coenunenuit popmyn (1), (IID), (IV), (V) u (VI) Brimouaer no MeHbIIeH

Mepe OAHOTO MpencTaBuTess rpynmsl popmysl (1), (i) wim (ii1):

) (i) (iii)
rae:

KKAbIH TpeacTaBuTeNib R’ HE3aBUCHMO TMpencTaBisieT COOOH BOXOPON WM
He00s3aTeIbHO 3aMEIEHHbBIN aJIKIIT,

X mnpencrasnser coboit O, S, NRX rme RX mnpencrasnser coboii Bomopon,
HeoOsI13aTeNTbHO 3aMELICHHbIN aJIKHII, He00sS3aTeIbHO 3aMEIEeHHbBIN aJTKeHII, HEOOsI3aTeIbHO
3aMELICHHbIH aJKHHWJI, HeoOsS3aTeIbHO 3aMEINEeHHBbI KapOOLUMKIIMI, Heo0s3aTeNbHO
3aMELICHHbI  TeTEePOLMKJIMI, HeOoO0s3aTeNbHO 3aMEIIeHHBbIH  apui, HeoOs3aTeNbHO
3aMELICHHBIN reTepoapui WK 3alIUTHYIO [PYIIY a30Ta,

Y mnpencrasnser coboit O, S, NRY, rne RY mnpencrasnser coboii Bomopon,
HeoO0s3aTeIbHO 3aMEIeHHBIN aJIKKJI, HeOOSI3aTEIbHO 3aMEIEHHbINA aIKEeHIIT, HeOOsI3aTEIbHO
3aMEIIEHHbIH aJKWHWUJ, HEeOOsS3aTeIbHO 3aMEINEeHHBbIA KapOOLUMKIIMI, Heo0s3aTeNbHO
3aMEIIEHHbI  TeTEPOLMKIINMI, HeOoOsA3aTebHO 3aMEIIEeHHBbIH  apui, HeoOs3aTeNbHO
3aMEIIEeHHBIN TreTepOoapuil WU 3aIMUTHYIO TPYIINY a30Ta,

RY npencrasnser coboit  BomoOpon, HEOOA3aTENLHO  3aMEINEHHBIA  ANKMUI,
HeOOsI3aTENIbHO ~ 3aMEIIEHHbIN  alKeHWJ, HeOOS3aTeNIbHO  3aMEINEHHBbIA  aJKHHMUJL,
HEeoOsI3aTeNIbHO 3aMEIeHHbIH KapOOLMKIIMII, HEOOS3aTeNIbHO 3aMEIICHHBIH T'eTepOLHKIINI,
HeOoOsI3aTeNIbHO 3aMEIEHHbBIN apul, HeOoOs3aTebHO 3aMEINEHHBI TeTePOapUI, 3aIMUTHYIO
IPYIy KHUCIOPOAa, KOTAa MPHCOEAWHEH K aTOMy KHCIIOpOIa, 3al[UTHYH TPYIIY CepHI,
Korga nmpuCOCAUHEH K aTOMYy CEPbI, WKW 3AalIUTHYRO TPYIIY a30Ta, KOorja NpUCOCAHNHEH K
aToMy a30Ta; u

R mpencrasisier coGoii HeoOs3aTenbHO 3aMeleHHbIH Ci.s0alkul, HeoOs3aTeNbHO
3aMeleHHbIi  Cr.s0alIkeHII, HeoOs3aTeNbHO 3aMeleHHbI Cr.50aIKHHII, HeoOs3aTENbHO
3aMmenieHHblii  reTepoCi-soalikui,  HeoOsi3aTeqbHO  3aMelleHHbI  reTepoCa-soalIKEeHHII,
Heo0s13aTeNbHO 3aMeleHHbIN reTepoCr-saIKUHIT HITH TTOJIUMED.

[00328] B cnyusae ¢opmyner (II), mo MeHblIeld Mepe OIWH MPEACTABUTENb TPYIIIBI

¢dopmynbl (1) BCTPOEH B KauecTBE YacCTH OCTOBA, HANpumep, TPU MOHOMPUCOESTUHEHUU
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coenuHeHus (1-X), MOCJIe KOTOPOTO CJIeAyeT BHYTPEHHSISI peakUus 3aMblkaHus koybra. Cm.,
Hanpumep, cxemy 2.

[00329] B omnpenenenHbix BapuaHTtax ocymectsieHus APPL u, B uwacTHOCTH,
coequrenue opmyn (I), (ID), (III), (IV), (V) wmu (VI) copepkut no MeHbInel Mepe OJHOTrO

NpeACTaBUTENS TPyIIbl GOpMyJIbI (1), MPHCOEANHEHHOTO K HEH:

il
:
_QR' ).

[00330] B omnpeneneHHbx BapuaHTax ocymecTBieHus: ¢opmyibl (1) Y mpencraBisieT
coboii O. B onpeneneHHbIX BapuaHTax ocylnecTBieHus: popmydsl (1) Y npencraBiser codoi
S. B onpeneneHHbIX BapuaHTax ocyuiectsnenus Gopmynsl (i) Y npencrasusier coboit NRY,
rne RY npencrasnser co6oii Bomopon, HeoOsS3aTeNbHO 3aMEIEHHbIH aKII, HeoOI3aTeIbHO
3aMeINeHHbIH aTKEeHWI, He0Os3aTeIbHO 3aMEeIeHHbIH ATKUHIII, He00s3aTeIbHO 3aMeIeHHbIH
KapOOLUKINII, HEeOOsS3aTeIbHO 3aMEINEHHbIH TeTePOLMKINII, HEOOsI3aTeNIbHO 3aMEeLIeHHBINH
apwi, HeoOs3aTeNbHO 3aMEIIEHHBIN TIeTepoapui WM 3allMTHYI TIpymnmy asora. B
OnpeneNieHHbIX BapMaHTax ocyilecTsieHus Gopmynsl (i) Y mpencrasnser coboit NRY, re
RY mpencraBnser coboif BOROPOA, HEOOA3aTENHLHO 3AMEINEHHBIH ATKHI WIH 3aIMUTHYIO
Ipymmy as3ota. B onpeneneHHbIX BapuaHTax oOCywmecTBieHus Gopmyibl (1) KaKIblid
npenctaBuTeNb R’ npeacTasser coOoit BOOOPO.

[00331] Kak ucronep3yercs B JaHHOM AOKyMeHTe, eciu rpymma R m3obpasena, xak
AeNsias MorojiaM yrJIepoA-yIIepOIHYIO CBs3b, Hanpumep, B rpynme Gopmysl (1), MOHITHO,
uyro RY MoOxkeT cnykuTb 3amecTuTeNeM Ha JOO0OM M3 JBYX aTOMOB YIJEpOJa.
HykneodunpHas aTaka aMHHOTPYIIbI WJIM aMUIOTPYIIIbI M0 HAUMEHEe MPOCTPAHCTBEHHO
3aTPYAHEHHOMY aTOMy Vrjepoja 3TOKCHIA, THHpaHa Wid asupuauHa (opmyner (1-X)
obecrieunBaer rpymnmy ¢opmynsl (i-al), (i-a2) wmm (i-a3) (myTe a), B TO BpeMs Kak
HyKJieopUIbHAS araka 1o 0Oojee MNPOCTPAHCTBEHHO 3aTPYIHEHHOMY aTOMy yIJiepona
SMOKCHUA, TUMpaHa WK asupuauHa Gopmyisr (i-x) obecnieunBaer rpymnmy Gopmysl (i-bl),
(i-b2) unmu (i-b3) (myts b), roe RY mpencrasnster coboii Bomopon (cxema 6). IToHATHO, UTO
COEAMHEHUS] IO HACTOSIIEMY HM300PETEeHHI0O MOTYT BKIIOYATh CMECh MPHUCOSTUHEHHBIX
NPONYKTOB, BO3HUKAKOMMX B pe3yaprare nytd (a) u mytu (b) B 3aBucumocTu oOT
NPEUMYIIEeCTBA, WJIM OTCYTCTBHUS TaKOBOTO, CIIOCOOa MpUCOeNUHEHHUs. Jlensmas momnoixaM
rpynna R, uzobpaxkennas B GopMynax, CTpEMUTCS OXBATUTh BCE PACCMATPHBAEMbIE TUIIBI

MIPUCOECTUHEHU.
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Cxema 6.

RP RP RP
R R' R R' R R'
. N\ R R" R- R-
R\Q< RP
RI
L —» —N— NH —N '
@ g s B : \//QR
(i-a1) (i-a2) (i-a3) R-
H
I
N —NH,
i ) —N— —NH
i-x 7/\ P
(i-b1) (ib2)  (i-b3) g YR
[00332] TlosyueHast B pe3yabTaTe TMAPOKCUIIbHAs, THONbHAs Wjid amuHorpynma -YRY,

rae RP npencrapnser coboit Bonopos, HeoOA3aTENLHO MOKET MPEBPAILIATHCSA B 3aMEIIEHHYO
rpynmy, rae RP mpencrasnser coboii rpymnmy, orTnuuHyr OT Bomopona, TO ecThb, rae RY
HE3aBUCUMO BBIOpPaH M3 HEOOA3aTeNbHO 3aMELIEHHOTO aJIKNJIa, He00sA3aTeIbHO 3aMELIEHHOTO
ANIKeHWIa, HeOoOs3aTeNbHO 3aMELIEHHOrO AJKWHWIA, HeOOS3aTeIbHO 3aMELIEHHOTro
KapOOLMKIINIIA, HEOOsI3aTeIbHO 3aMEIEHHOTO reTePOLIMKIINIIA, HEOOA3aTeIbHO 3aMEIIEHHOTO
apuia, HeoOs3aTebHO 3aMEINEHHOrO reTepoapuiia, 3alMTHOW TPYMIbl KHCIOPOAA, KOrnaa
NPUCOEUHEH K aTOMY KHCIIOPOJA, 3aLIMTHOW TPYMIbI CEPbI, KOTAA MPUCOEAUHEH K aTOMy
Cepbl, MM 3alINTHOW TPYMIbl a30Ta, KOr/a MPUCOEIMHEH K aTOMy a30Ta, ¢ MPHUMEHEHHEeM
OOIICTTPUHATHIX CIIOCOOOB. AJNIKHIIUPOBAHKE, AlIMIUPOBAHNE W/WIIM 3aLIUTA THAPOKCUIIBHOTO,
THUOJIBHOTO WJIM aMUHO-(pparMeHTa MPeACTaBISIFOT COOOW CrmocoObI, XOPOIIO M3BECTHBIE B
JAHHOHM OOJNACTH TEXHUKH, CM., Hanpumep, Protecting Groups in Organic Synthesis, T. W.
Greene and P. G. M. Wuts, 3" edition, John Wiley & Sons, 1999; Smith and March, March’s
Advanced Organic Chemistry, S Edition, John Wiley & Sons, Inc., New York, 2001;
Larock, Comprehensive Organic Transformations, VCH Publishers, Inc., New York, 1989; u
Carruthers, Some Modern Methods of Organic Synthesis, 3" Edition, Cambridge University
Press, Cambridge, 1987. Hampumep, B ONpeneIeHHbIX HEOrPAHMYMBAIOIINX BapHAHTAX
OCYILECTBJEHUS] THAPOKCUIbHBIA, THONbHBIA wumu amuHo-Gparment -YRP, rme RP
NpPEeACTaBIsieT COOOH BOAOPOA, MOKET BCTYNATh B PEAKLHIO C 3JIEKTPOPHiIoM (opMyJIbl
RP-X?, rne RY mpencrasnser coboii rpymmy, OTAMYHYHO OT BOAOPOAA, a X° MpPEeACTABIseT
COOOM YXOHmAIYI0 TPYIIy, C TOJyYeHHEM 3aMEIIeHHON THIPOKCUJIbHON, THOJBHOU U
aMuHOTpynmb! B popmye (1).

[00333] B omnpeseneHHbIX BapHaHTax ocymiecTsienus dopmynsl (i) RY mpencrasaser

coboii Bomopon. B onpeneneHHbix BapuaHTax —ocymecTsieHus Qopmyasr (i) RP
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npencTasisier coOoli HeoOs3aTeNbHO 3aMELICHHBbIH alKuil. B ompeneseHHbIX BapHaHTax
ocymectsnenuss ¢opmynnl (i) RP mpencrasnser coboit HeoOA3aTeNbHO 3aMeIEHHbIH
ankeHU1. B onpeneneHHbIX BapuaHTax ocymectsuenus popmyisi (i) RY npencrasnser coboit
HeoOs3aTeNIbHO 3aMEIeHHbI aNKUHWI. B  OnpeneneHHbIX BapUaHTax OCYIIECTBICHUS
dopmynst (i) RP mpencrasnster coboii HeoOs3aTeNbHO 3aMelleHHbINH KapOouukaun. B
onpefeNeHHbIX BapMaHTax ocymecTsienus ¢opmynel (i) RP  npexncrasmser coboit
Heo0s3aTeNTbHO 3aMEILEHHbIH TeTepOLMKIIII. B onpeneneHHbIX BapHaHTax OCYIIECTBICHUsI
dopmynsi (i) R® npencrasnsier coboii HeoOs3aTeNbHO 3aMeIleHHbIH apuil. B onpeneneHHbIx
BapuaHTax ocymecTtenenus ¢opmynbl (1) RP mpencraBnser coGoii  HeoGs3aTENbHO
3aMeIleHHbIN reTepoapul. B onpeneneHHbIX BapuaHTax ocyiuectsiaenus ¢opmynb (i) RY
npencTaBisier coOOM 3alIUTHYKO TPYNIy KHCIOPOAa, KOrja NPUCOSOUHEH K aToOMy
Kucaopona. B ompeneneHHbIX BapuaHTtax ocymectsnenus dopmynst (i) RY npencrapnser
co00il 3alUTHYIO TPyHIy Cepbl, KOrja NPHCOEOHMHEH K aToMy cepbl. B ompeneneHHbIX
BapuaHTax ocymecTsnenus Gopmynsl (i) RY npencrasnser coboit 3amuTHy0 rpynmy asora,
KOT/1a TIPUCOETUHEH K aTOMY a30Ta.

[00334] U3 HacTosIero onucaHus MOHSTHO, YTO rpynma ¢Gopmysbl (1) mpencrasiser

coboii rpynny dopmydsl (i-a) wiu rpynmny Gopmysl (i-b):

Ry R R
YRP R YRP
= a'g
(i-a) (i-b)
[00335] B omnpeneneHHbIX  BapuaHTax  OCYINECTBJEHMs] PEaKLMOHHAas  CMECh

npencrasisier codoit cmecb APPL, comepskamux Oombine APPL, KOHBIOTHPOBAaHHBIX C
rpymmnoi gopmyinsl (i-a), yem ¢opmyinel (i1-b), Hanpumep, peakuUOHHAsT CMECb COAEPIKUT
oonbiie 50%, Ooabme 60%, Oonbime 70%, Gonbine 80%, Oombme 90%, Oonbire 95%,
6onpime 99%, or mpubmmsurensHo 60% no mpudmusurensHo 100%, OT MPUOTUZUTENHHO
70% no npubmmsutenbHo 100%, ot mpubmusurensro 80% no mpubmmsurensuo 100%, ot
npubnusutensHo  90% no npubnusurenvHo 100%, ot npubmusurensHo 95% 1o
npubnusutensHo 100% wnmu ot npubmmusurensHo 99% no mpubmusutensHo 100% APPL,
COeMHEHHOTO ¢ (hopMy IO (1-a).

[00336] B onpenenenHbIx BapuaHTax OCYIUECTBJICHMs 3MOKCUA, TUHUPAH WIN a3UPUINH
dbopmynbl (1-X) sBISIETCS XHPaNbHbIM, T.€. xapakrepusyercs (K) wmmm (S)-crepeoxumueii.
XupajgbHble SIOKCHIBI, THHPAHBl W a3UPUAMHBI MOXKHO TIOJNyYaTh M3 MHOXECTBA

HCTOYHHUKOB, KOTOPBIC O6H.I€I/13B6CTHI:;I crienuajaucrtaM B 001aCcTU TEXHUKH OpPTaHHU4YECKOro
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CHUHTe3a. B HEKOTOpPBIX BapHaHTaX OCYIIECTBICHUS XHUPAJIbHBIA SMOKCHIA, THUPAH WIH
AQ3UPUANH TPHOOPETAIOT Yy MPOU3BOOUTENA. B HEKOTOPBIX BapHaHTAaX OCYIIECTBICHUS
XUPAJbHBIA 3MOKCUA, THHPAH WIH a3UPUIUH CHHTE3UPYIOT B COOTBETCTBHH CO CIoOcoOamw,
U3BECTHBIMH CIIEI[UAIICTAM B TAHHOW OOJIACTH TEXHUKH, TAKUMHU KakK, HO 0e3 OrpaHUyYeHusl,
snokcuaupoBanue no Illapreccy NEpBUYHBIX M BTOPUYHBIX AJUIMJIOBBIX CIHPTOB B
2,3-snokcuctuptsl (cM., Hanpumep, Katsuki et al., J. Am. Chem. Soc. 1980, 102, 5974; Hill et
al., Org. Syn., Coll. Vol. 7, p.461 (1990); Vol. 63, p.66 (1985); Katsuki ef al., Org. React.
1996, 48, 1-300). B HEKOTOPBIX BapHaHTaX OCYINECTBIIEHHUS] XHPAJIbHbIA 3MOKCUA, THHPAH
WIH A3UPUAMH TOJY4YarOT NPU pa3AeNieHHuH CMecu (Hanpumep, paleMHYECKON CMecH)
SMOKCUJIOB, THUUPAHOB WM Aa3UPUAMHOB. B HEKOTOPBIX BapuUaHTaX OCYLIECTBJIEHUS
XUPaJbHBIA 3MOKCUJ, TUMPAH WIM a3UPUIUH TOJYUYEH MPU OTAEIEHUH SHAHTUOMEPOB WUIIU
INAaCTEPEON30MEPOB € MPUMEHEHHEeM XHpajbHOW Xpomarorpadguu. XupalbHOCTb MOKHO
OLIEHUBATh PAa3IMYHBIMHU CIOCOOAMU, Hanpumep, TONyYeHHe KPUCTAJUTMYECKON CTPYKTYpPhI
COEIMHEHMS], COMIEep KaLLed MPUCOEANHEHHBIN K HEH TSKENbIA aTOM, OJIyY€HHE ONTUYECKOTrO
BpalieHus coeauHenus: u/uan AMP-aHanu3 mocie XUMHYECKOW MOAU(HUKAIMUA ONTHYECKU
AKTUBHOTO COEIMHEHHS] C MOMOIIBIO XHMPAJIBbHOIO CPEACTBA AJIs MOJYUYEHHs] MPOU3BOIHBIX

IPECTABISIIOT COOOI HEKOTOPBIE CIIOCOOBI, TPUTOAHbIE AJIST OLIEHKH XUPAIBHOCTH.

Y. Y.
Vg ;\" L 1/ K8
R R' IR , R R!\ R ,
(1-x1) (i-x2)
RL Rl RIZ’ Rl R' RI
§ —YRP § F—YRP § YRP YRP
R R ROR R™ R
(i-al) (i-a2) (i-b1) (i-b2)
[00337] B omnpenenenHelx BapuaHTax OCYILUECTBJIEHHUs, I[€ 3MOKCUA, TUUPAH WIH

asupuguH  opmyner  (i-x1) sBHIsieTCs XHUpaANbHBIM, PEAKLUUs KOHBIOTAIMH  SIBIISIETCS
pPErHOCEeNIeKTUBHOW, W B peakuuu obOpasyercss xupanbHas cMmecb u3 APPL, conmepskamas
6onpme APPL, KOHBIOTMpOBaHHBIX ¢ Tpymmoi ¢opmynsl (i-al), yem ¢opmynsr (i-bl),
Hanpumep, PEaKUHOHHAas CMeCb conepKuT Oonbiie 50%, Gompme 60%, Oombime 70%,
oomnbire 80%, Gombine 90%, Gombme 95%, Gombime 99%, ot mpubmmsurensHo 60% mo
npubnusutensHo  100%, ot mnpubmmsurensro 70% npo mnpubmmsurensHo 100%, ot

npubnusutensHo  80% no mnpubnusurenvHo 100%, ot mpubmusurensHo 90% 1o
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npubnusutensHo 100%, ot mpubmmsurensHo 95% no mpubmmsurensHo 100% wnu ot
npudm3uTeNbHo 99% no npubmusurensHo 100% APPL, coenunenHoro ¢ gpopmyroii (i-al).
[00338] B npyrux BapuaHTax OCYLIECTBJIEHUs, A€ 3MOKCHUI, TUUPAH WU a3UPUAUH
dbopmyiibl (1-X2) SIBISIETCST XUPAJbHBIM, PEAKIUsl KOHBIOTALUHU SIBJSIETCS PErHOCEJIEKTHBHOM,
U B peakumm oOpasyercs xupanpHas cmecb m3 APPL, comepkamasi Gompme APPL,
KOHBIOHTHPOBAHHBIX ¢ rpynmoi ¢opmynel (i-a2), uem Qopmynsl (i-b2), nanpumep,
peakuoHHass cMechb coaepuT Oombiie 50%, Gompme 60%, Gonbme 70%, Oonbiie 80%,
oompie 90%, Gompme 95%, Oonbme 99%, ot mpubmuzurensHo 60% 00 MPUOTUIUTENTBHO
100%, ot mpubmmsurensHo 70% npo npudmmusurensHo 100%, ot mpubnusurensHo 80% no
npubnusutensHo  100%, ot mnpubmmsurensHo 90% no mnpubmusurensHo 100%, ot
npubnusutensHo 95% no npubmmsurensHo 100% wunm ot nmpuOmmsurensHo 99% no
npubnusutensHo 100% APPL, coenunenHoro ¢ ¢popmy.ioii (i-a2).

[00339] B omnpepenenHbix Bapuantax ocymectsieHuss APPL u, B wacTHOCTH,
coequnrenue Gopmya (I), (ID), (III), (IV), (V) unmu (VI) BrrO4aeT no MeHbIneil Mepe OTHOrO

IpeACTaBUTENS TPYNITbl opMyJbl (i1), MPUCOSTMHEHHOTO K HEM:

(i1).

[00340] B omnpeneneHHbIX BapuaHTax ocyuiecTBieHus Gopmyibl (i) X MpencraBisieT
coboii O. B onpeneneHHbIX BapuaHTax ocyuiecTiaeHus Gopmydsl (ii) X mpeacrasiseT coOoi
S. B onpeneneHHbIX BapuaHTax ocyiecTsuenus Gopmyisl (ii) X npexcrasusier coboit NRX,
rne RX npencrasnser co6oii Bomopoa, HeOOA3aTeNbHO 3aMeIeHHbI ATKUI, HeoOA3aTeNbHO
3aMELICHHBIN aJKeHWJI, He00sA3aTeIbHO 3aMELEHHbIN aJIKUHIII, He0Os3aTeIbHO 3aMELCHHBIH
KapOOLMKIIMII, HEOOS3aTEeNbHO 3aMEINeHHbIH TeTePOLUKIIII, HEeO0OsA3aTeNbHO 3aMEeIeHHbIH
apui, HeoOs3aTeNbHO 3aMELIeHHbI reTepoapuil WM 3allUTHYK TIpymnmy asora. B
onpefieNIeHHbIX BapHaHTax ocyiiecTsieHus Gopmyisl (i) X mpexacrasusier coboit NR, rae
RX mnpencrapnser coboil BOROPOA, HEOOA3aTENLHO 3AMEINEHHBIH AJKUI WIH 3alUTHYIO
rpymmy as3otra. B onpeneneHHbIX BapHaHTax OCywecTBiIeHHs GopMyibl (1) KaKIbIid
npexncraBurens R’ mpencrasnsier coGoit Boxopon.

[00341] B omnpenenenHbix BapuaHtax ocymectsieHus APPL u, B uyacTHOCTH,
coequnenne Gopmy (1), (II), (IID), (IV), (V) wm (VI) BKJIFOYaeT O MEHBIIEH Mepe OJHOTO

NpeACTaBUTENS TPyIIbl GopMyJsl (1i1), IPUCOEAUHEHHOTO K HEH:
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§J

(111).

[00342] Kak B ocHOBHOM ompefesieHo Bbine, R™ mpencrapiser coboil Heobs3aTENbHO
3amereHHbiil  Ci.soakui, HeoOs13aTenbHO 3aMelneHHbI  Ca.soallkeHHUJ, Heo0s3aTENbHO
3amMerneHHbIH C).50aIKHHNT, HeoOs3aTeNnbHO 3aMelleHHbIH C1.50reTepoankui, HeoOsI3aTeNnbHO
3aMenieHHbI Ca.soreTepoanKeHm, HeoO0s3aTeNnbHO 3aMelneHHbIH C2-50reTepOaTKUHII I
nonmumep. I'pynma RY crpemurcs oxBaThiBaTh JunoduibHbe, THAPOQOOHBIE W/UIHU
HEMOJNSPHbIE TPYIIBI, HO TAKHME BbIPAKEHHs HE JOJKHBI OTPaHUYMBaTh 00beM R*.

[00343] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHs IO MEHbLIEH Mepe OIUH
npencrasutens RY mpencrapnser coGoil Heobs3aTenbHO 3amerneHHbl  Cr.soatkui. B
OnpesieNieHHbIX BapuMaHTax ocyinecTieHus RY mnpencrasisier cobol  HeoOA3aTENbHO
3amemennbiii Co-soanku. B omnpeneneHHbIX BapuaHTax ocyiecTsieHus RY mpencrapnser
coboii  HeoOs3arenbHO  3amemeHHbI  Cegoankmi. B ompeneneHHbIX — BapHaHTax
ocymectsienuss RY mpencrasnser coboif Heobs3aTenbHo 3amemmeHHblii Cesoankun. B
OmpesieNieHHbIX BapuaHTax ocyinecTsieHus RY npencrasisier coboll  HeoOA3aTENbHO
3amemenHblii Co-20akul. B ompenieNieHHbIX BapuaHTax ocyiiecTsiaeHus RY mpencrasmser
coboit  HeoOs3arenmpHO  3amemneHHbIi  Cgopoankmil. B ompeneneHHbIX — BapHaHTax
ocymectsnenuss RY mpencrapnser coboif HeoOs3aTenbHO 3amemeHHbii Csankun. B
ONpeneNieHHbIX BapMaHTaX ocylnecTeienuss RY mnpencraBnser coboil HeoGs3aTeNnbHO
3amemenHblii Coankun. B ompeneneHHbIX BapuaHTax ocyllecTieHuss RY mpencrasnsier
coboii HeoOs3aTenbHO 3amerneHHbl Croalkuil. B onpeneneHHbIX BAPHAHTAX OCYIIECTBICHUS
RN mnpencrapnser coboif HeoOs3aTenbHO 3aMereHHbi Chankun. B ompeneneHHbIX
BapMaHTax ocyinecTsieHus R npencrapisier coboii Heobs3aTeNbHO 3amenteH bl CroalkuL.
B ompefeneHHbIX BapuaHTax ocylnecTsieHus RY mpesncrasnser coboil HeoOsA3aTeNbHO
3amemennblii Cisankun. B onpeneneHHbIX BapuaHTax ocymiecTsieHust RN mpencrasnser
coboii HeoOs3aTenpHO 3aMerneHHbll Csankui. B onpeneneHHbIX BAPHAHTAX OCYINECTBICHUS
RY mnpencraenser coboi HeoOs3aTenbHO 3amerneHHbli Cisankun. B ompeneneHHbIX
BapMaHTax ocylinecTsieHus R npencrapnsier coboii Heobs3aTeNbHO 3ameneH bl ClsalKuL
B ompefeneHHbIX BapuaHTax ocyinecTsieHus RY mpencrasnser coboil HeoOsA3aTeNbHO
zamemennblii Ci7ankua. B onpeneneHHbIX BapuMaHTax ocymiecTsieHust RY mpencrasnsier
coboii HeoOs3aTenpHO 3aMerneHHbll Cigsankui. B onpeneneHHbIX BApHAHTAX OCYINECTBICHUS
RY mnpencrapnser coboil HeoOsi3aTenbHO 3amerneHHbli Croankun. B ompeneneHHbIX

BapMaHTax ocylnecTsieHus R npencrapisier coboii Heobs3aTeNbHO 3aMeneH bl CaoalKuL.
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B mo60oM u3 BbIlIEyKa3aHHLIX BAPHAHTOB OCyIlecTBIeHus rpynna R™ mpencrasnser coboii
HE3aMELIECHHYIO aJKWIbHYIO IPYIIY.

[00344] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHs IO MEHbUIEH Mepe OIHH
npeactasuTen RY  mpencraBiaser coboil  He3aMelleHHbIH ankui. MIrocTpaTUBHbBIE
He3aMelIeHHbIE aJKUIbHBIC TPYIIbI BKIIOYAOT, HO Oe3 orpanundenws, -CHj3, -C,Hs, -CsH7, -
CsHo, -CsHi1, -CeHus, -C7Hus, -CsHi7, -CoHig, -C1o0Ha1, -C11Has, -Ci2Has, -Ci3Hzr, -CiaHao, -
CisH3z1, -CisH3sz, -Ci7H3s, -CigsH37, -Ci9H3e, -Ca0Ha1, -Ca21Has, -CxHas, -CazHaz, -CraHao
u -CasHsi.

[00345] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHMs IO MEHbLIEH Mepe OIHH
npencrasutens RY npencrasnser coGoii 3aMernenHbii ankun. HanpuMep, B onpeneseHHbIX
BAapMAHTAX OCYILECTBJIEHHs 10 MeHbIIeH Mepe ONUH mpencTasuTens RE npencrapser coboit
aJNKWJI, 3aMELICHHbI OJIHUM WM HECKOJbKUMH (Top-3amecTutensiMu. WMIumocTpaTuBHbIE

(dTopconep:kaliye alKUIbHbIE TPYIIIbI BKIIOYAKOT, HO 0€3 OrpaHU4eHHs
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[00346] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHMs IO MEHbLIEH Mepe OJIHH

npencrasutens RY mpencraBnser coGoil HeoOs3aTenbHO 3aMerneHHbli CasoankeHun. B

ONpeneNeHHbIX BapMaHTax ocyllecTieHuss RY mpencraBnser coboil Heobs3aTeNnbHO
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3amerenHblil Ce.soakeHU1. B onpeneneHHbIX BapuaHTax ocyinecTeienus RT npencrasnser
coboit HeoOs3aTenmpHO 3amemeHHbIl  Ces.goanmkeHna. B ompemeneHHBIX — BapuaHTax
ocymectsnenuss RN mpexncrasnser coboii Heobs3aTenbHO 3amemneHHbli Ce.3oankenun. B
ONpeneNeHHbIX BapMaHTax ocyllecTieHuss RY mpencraBnser coboil  Heobs3aTeNbHO
3amerenHbiii Co.20ankeHus. B onpeneneHHbIX BapuaHTax ocyinecTeienus R™ mpencrasnser
coboil HeoOs3aTenmpHO 3amemneHHbli  Cs.oankeHWa. B ompeneneHHBIX — BapHaHTax
ocymectsnenuss RT mpencrasnser coboii HeoOs3aTenbHO 3amerneHHbii CsankeHun. B
ONpeneNeHHbIX BapMaHTax ocylnecTieHuss RY mpencrasnser coboil  HeoOs3aTeNbHO
3amemennblii Coanikenun. B onpeneneHHbIX BapuaHTax ocywiecTsieHus R mpencrasnsier
coboii  HeoOs3arenbHO 3amemneHHbli  CroankeHwsn. B ompeneneHHBIX — BapHaHTax
ocymectienuss RU mpencrapnser coboii HeobssaTenbHo 3amernenHbii Ciiankenun. B
OnpesieNieHHbIX BapuMaHTax ocyinecTieHus RS mnpencrasisier coboif  HeoOA3aTENbHO
3amemiennbiii Croankenun. B onpeneneHHbIX BapuaHTax ocyinecTsienust RE mpencrapnser
coboit HeoOszaTtenmpHO 3amemeHHblli  CizankeHna. B ompemeneHHBIX — BapHaHTax
ocymectsienuss RE mpencrapnser coGoit HeoOs3aTenpHO 3aMerneHHbli CrsankeHun. B
OnpesieNieHHbIX BapuMaHTax ocyinecTsieHus RY mnpencrasisier coboil  HeoGs3aTENbHO
3amemenHblii CisakeHun. B onpeneneHHbIX BapuaHTax ocymecTtsnenus RY mpencrasmser
coboii  HeoOs3arenpbHO 3amelneHHblii  CisankeHws. B ompeneneHHbIX — BapHaHTax
ocymectsnenuss R mpencrasnser coboif HeoOs3aTenbHO 3aMelneHHbIH CrrankeHun. B
ONpeneNeHHbIX BapHaHTaX ocyllecTienuss RY mnpencraBnser coboil HeoGs3aTeNnbHO
3amerenHblii CisajkeHun. B onpeneneHHbIX BapuaHTax ocyiiecTsnenus RY mpencrasnser
coboii  HeoOs3arenpbHO 3amemneHHbld  CroankeHms. B ompeneneHHbIX — BapHaHTax
ocymectsnenuss R mpencrasiaser coboif HeoOA3aTenbHO 3aMelneHHbIH CaoankeHun. B
nr00OM U3 BbIlIEyKa3aHHbIX BapHAHTOB OCyllecTBIeHus rpynna R mpencrasnser coGoit
He3aMeLIeHHYIO aJIKeHWIbHYIO IPYIIy.

[00347] HUnnrocTpaTuBHBIE He3aMEIeHHbIe aJIKEeHIJIbHBbIE TPYIbI BKIKOYAOT, HO Oe3

OrPaHUYCHUS:
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mupuctunonenHoByro  -(CHz);CH=CH(CH,);CHs,
nansmutuHonenHoByo  -(CHz);CH=CH(CH)sCHs,

CarMeHOBYIO -(CH»)sCH=CH(CH.)sCH3,

OJICTHOBYIO -(CH,);CH=CH(CH.),CHs,

JTUHOJIEBYIO -(CH2);CH=CHCH,CH=CH(CH)4+CH3,

OL-JIMHOJIEHOBYIO -(CH2);CH=CHCH,CH=CHCH>CH=CHCH,CH3,

apaxuIOHOBYIO -(CH»)sCH=CHCH,CH=CHCH>CH=CHCH,CH=CH(CH>)sCH3,
SHKO3aIMeHTAEHOBYIO -(CH»)sCH=CHCH,CH=CHCH,CH=CHCH,CH=CHCH,CH=CHCH»CHj3,
3PYKOBYIO -(CH2)1:CH=CH(CH>),CH3 u

ZI0KO3areKCaeHOBYIO -

(CH)CH=CHCH,CH=CHCH,CH=CHCH,CH=CHCH,CH=CHCH,CH=
CH-CH>CHj3.

[00348] B BapuaHTax OCyllecTBJIeHHs, B KoTopbix RY ompenenen kak Co-soaIKHIbHAS
unn  Ce.s0aIKEHUJIbHASL TPYIIIBL, TMOAPA3yMaeBaeTCs, YTO TAaKWE TPYNIbl OXBATHIBAIOT
TUNO(UIIbHBIE TPYIIIHI (TAK:Ke HAa3bIBAEMbIE “JIUMUAHBIM XBOCTOM ). JIunoduibHbIE TPyIIITbI
BKJIFOUAIOT TPYIIY MOJIEKYJ, B KOTOPYIO BXOZST JKUPBI, BOCKH, MAacCJa, KUPHbIE KUCIOTHI U
T.n. JlunmunHble XBOCTHI, MPUCYTCTBYIOIIME B 3THX JIMIUIAHBIX TPyNIax, MOTYT ObITh
HACBILIIEHHBbIMU U HEHACBIIIEHHBIMHU, B 3aBUCUMOCTH OT TOTO, COAEPIKUT JIU JIUMMUAHBIA XBOCT
NBOWHBIE CBA3U WM HET. JIMOUAHBIA XBOCT TAaKKe€ MOXKET HUMETh Pa3ju4HYKO [JIMHY,
3a4aCcTYIO TMPOBOAST pa3feNieHHe Ha CIEeNYIOIUe KaTeropuu: cpeanue (m. e., ¢ XBOCTaMH M3

7-12 aromoB yrnepona, uHanpumep, Crpamkun wnmn Cr.ppallkeHWN), IUIMHHBIE (M. €., C
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XBOCTaMH u3 Oojiee 12 aToMOB yriiepona u 10 22 aToMOB yriiepona, Hanpumep, Ciz.palKui
i C13.22aIKEHIIT) WM OY€Hb JUTMHHBIE (7. €., ¢ XBOCTaMu U3 Oonee 22 aTOMOB yIiiepoaa,
nanpumep, Crzz0ankm wind Cr3.30aIKSHILT).

[00349] B omnpeneneHHLIX BapuaHTax ocyliecTBieHus R mpencrasaser coboit
HeoOs13aTenbHO 3aMerneHHbli Cr.soakMHWI. B onpeneneHHbIX BapHaHTaX OCYINECTBICHUS
R™ mpencrapnsier co6oii Heobs3aTenbHO 3amemieHHbli Ce.50aJKMHUI. B ONMpeneneHHbIX
BapHaHTaxX ocyllecTBieHus R mpencraBaser coboli  HeoOA3aTENbHO —3aMEIEHHbIH
Co40ankuHuil. B onpeneneHHbIX BapuaHTax ocyinectsienuss R™ mpencrasnser coGoit
HeoOs13aTenbHO 3aMerneHHbli Ce.30aKMHIIL. B onpeneneHHbIX BapHaHTaX OCYINECTBIICHUS
R™ mpencraensier co6oii Heobs3aTenbHO 3amemieHHbI Co-20aKMHUI. B ONMpeneneHHbIX
BapMaHTax oOCyllecTBAeHMs R mpencraeiaser coboli  HeOOA3aTENbHO —3aMeEIEHHbIH
CsoankuHul. B ompeneneHHbIX BapuaHTax ocyinectsienuss R mpencrasnser coGoit
HeoOs3aTeNbHO 3aMelneHHblii CsankuHuil. B onpeseneHHbIX BapuaHTax ocyinecTsieHus R™
npencTaBisier coOoi HeoOsi3aTenbHO 3aMelneHHbI CoankuHui. B onpeneneHHbIX BapHaHTax
ocymectsienuss RE mpencrapnser coboil HeoOs3aTenbHO 3amemieHHbI CroankuHmn B
OnpesieNieHHbIX BapuMaHTax ocyinecTsieHus RY mnpencrasisier coboil  HeoGs3aTENbHO
3amemnenHblii CriankuHuI. B onpeneneHHbIX BapuaHTax ocymiecTsieHus RY mpencrasnser
coboii  HeoOsi3arenbHO 3amemneHHbli  CrankuHuwin. B ompeneneHHbIX — BapuaHTax
ocymectsnenuss R mpencrapnser coboif HeoOs3aTenbHO 3amerneHHbii CisankuHmn B
ONpeneNeHHbIX BapHaHTaX ocyllecTienuss RY mnpencraBnser coboil HeoGs3aTeNnbHO
SaMeH_[eHHbeI C14aJ'IKI/IHI/IJ'I. B OMPEACIICHHBbIX BapHUaHTax OCYIICCTBIICHUSA RL MnpeacCTaBIACT
coboii  HeoOsizarenbHO 3amemeHHbl  CisankuHwi B ompeneneHHBIX — BapuaHTax
ocymectsnenuss R mpencrapnser coboif HeoOs3aTenbHO 3amerneHHbii CiealkuHmI B
ONpeneNeHHbIX BapMaHTax ocyllecTienuss RY mnpencraBnser coboil HeoGs3aTeNnbHO
3aMernenHblii Cr7ankuHul. B onpeneneHHbIX BapuaHTax ocyuiecTsieHus R™ mpencrasnsier
coboii  HeoOs3arenbHO 3amemeHHbl  CigankuHwi B ompeneneHHBIX — BapuaHTax
ocymectsnenuss R mpencraenser coboil HeoOs3aTenbHO 3amerneHHbii CroankuHua B
OnpeneNeHHbIX BapMaHTaX ocyllecTienuss RY mnpencraBnser coboil Heobs3aTeNnbHO
3amenieHHbli  CyankuHmi. B 1000M M3 BbIIEYKAa3aHHBIX BapUAHTOB OCYLIECTBICHHUS
rpynna R" npencrapnsier coboii He3aMeleHHy 0 alKMHUIbLHYIO TPYIIIY.

[00350] B onpeneneHHbIX BapuaHTax OCYIIECTBJIECHHMs @O MEHbLIEH Mepe OJIHH
npencrasutens R- npencrasnser coboii Heobs3aTenbHo 3amernenHblii rerepoCi-soankun. B
ONpeneNeHHbIX BapMaHTaX ocylnecTienuss RY mnpencraBnser coboil Heobs3aTeNnbHO

3amereHHbli  reTepoCe.soalkul. B ompeneneHHbIX BapuaHTax —ocyllecTienus RE
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npencrasisier coboil HeoOs3arenbHO 3amerneHHbIH rerepoCs.4oalikuil. B ompeneneHHBbIX
BapHaHTaxX ocymllecTBienus R mpencTaBaser coboii  HeoOA3aTENbHO —3aMEIEHHbIH
rerepoCs-30alkun. B ompeneneHHbIX BapuaHTaX ocyliecTsienus R mpencrapnser coboit
HeoOsi3aTenbHO — 3amelneHHbli  retepoCsoasikui. B ompenmeneHHBIX — BapHaHTax
ocymectsnenus: RY npezncrasnser coboii Heobs3aTenbHO 3aMenteHHbli retepoCio-oankun. B
ONpeneNeHHbIX BapMaHTax ocyllecTieHuss RY mpencraBnser coboil  Heobs3aTeNbHO
3amemeHHbli  retepoCsankul. B onpesieNieHHBIX —BapuaHTax —ocylnecTsieHus RE
npezncTasisier coboit HeoOs3aTenbHO 3amelneHHbId rerepoCoankmin. B ompeneneHHbIX
BapHaHTaxX ocyliecTBieHus R mpencraBaser coboli  HeoOA3aTENbHO —3aMEILEHHbIH
rerepoCroankul. B ompeneneHHbIX BapuaHTax ocyiecTsienuss R™ mpexcrasnser coGoi
HeoOs13aTeNbHO 3aMeleHHblN rerepoCriankui. B onpeneneHHbIX BapHaHTaxX OCYIIECTBICHUS
R mpencranser coboii HeoOs3aTeNbHO 3aMelleHHbIH reTepoCiankui. B ompeneneHHbIX
BapMaHTaX oOcCyllecTBIeHHs RU mpexncrapiaser coboii  HeOOA3aTENbHO 3aMeEIIEHHbIH
rerepoCisankun. B ompeneneHHBIX BapuaHTax ocywiecTsneHus R mpexcrapnser coboit
HeoOs13aTeNbHO 3aMeleHHbIi retepoCisaiki. B onpeneneHHbIX BapuaHTaX OCYIIECTBICHUS
R mpencranser coboii HeoOs3aTeNbHO 3aMelleHHbIH reTepoCisankui. B ompeneneHHbIX
BapuMaHTax ocyliecTBieHus R mpencrapnser coboli  HeoOS3aTENbHO —3aMeIIEHHbI
rerepoCieankuil. B ompeneneHHbIX BapuMaHTaX ocyiecTsienus R mpencrasnser coboii
HeoOs13aTeNTbHO 3aMeleHHbIN rerepoCirankmi. B onpeneneHHbIX BApHaHTaX OCYIIECTBICHUS
RY mpencraBnser coboil HeoOs3aTeNbHO 3aMelleHHbIH reTepoCisaikuin. B ompeneneHHbIX
BapHaHTAaX ocyliecTBienus R mpencraBaser coGoii  HeOOA3aTENBHO —3aMEIIEHHbIH
rerepoCroankuil. B ompeneneHHbIX BapuaHTax ocyiecTsienus R mpencrasnser coboii
HeoOs13aTeNbHO 3amereHHbIH rerepoCroanikmn. B mro00M M3 BbIIEYKa3aHHBIX BapUAHTOB
ocy1ecTsienus rpynna R™ npencrasiser coboil He3aMeleHHYI0 reTepoaNKHIbHYIO FPYIIy.
[00351] HNnnmrocTpaTUBHBIE HE3aMEIIEHHBIE IeTePOAJKWIbHBIE TPYNIbl BKJIOYAOT, HO

0e3 orpaHuYeHMsI,
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[00352] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHs IO MEHbLIEH Mepe OIUH
npencraputens R- mpencrapnser coboii HeoOA3aTeIbHO 3aMelleHHbIH reTepoCa.-soalKeHu.
B ompeneneHHbIX BapuaHTax ocyinecTsienus R: mpencrasnser coGoif HeoOs3aTenbHO
3amemieHHbI  reTepoCe.soaikeHUI. B OmpesieieHHbIX BapuaHTax ocylecTeienus R-
npezacTasisier coboit HeoOsi3aTenbHO 3amerneHHbi rerepoCs.qoalikeHI. B ompeneneHHbIX
BapMaHTax ocyllecTBleHus R mpencrapnser coboli  HeoOA3aTeNbHO —3aMeIIEHHbIH
rerepoCe.30anKkeHuI. B onpeneneHHbIX BapuaHTax ocyinecTsienus RE mpencrapaser coboit
HeoOs3aTenmbHO — 3ameleHHbIl  rerepoCez0alikeHWSI. B ompeneneHHbIX — BapHaHTax
ocymectsnenust RY npencrasnser coboii HeobsA3aTeNbHO 3aMeleHHbIi reTepoCs.20aIKEHIL.
B ompeneneHHbIX BapuaHTax ocyiecTsieHus RY mpesncrasnser coboil HeoOsA3aTENbHO
3aMeleHHblii  reTepoCsalkeHu. B ONpeleNeHHbIX BapuUaHTax ocyliecTieHus R
npeAcTaBisier co0oi HeoOsi3aTenpbHO 3aMelneHHbI retepoCoankeHmy. B ompeneneHHbIX
BapHaHTAaX ocyliecTBienus R mpencraBaser coboli  HeOOA3aTENBHO —3aMEIIEHHbIH
rerepoCloankeHn. B ompeneneHHbIX BapHaHTax ocymecTsienuss RE mpexcrasusier coboit
HeoOsi3aTeNmbHO — 3aMmelneHHbIH  rerepoCiiayikeHwn. B ompeneneHHBIX — BapHaHTax
ocymectsnenus: RY npencrasnser coboii Heobs3aTenbHO 3aMerneHHblii rerepoCzankenun. B
ONpeneNeHHbIX BapMaHTax ocyllecTienuss RY mnpencraBnser coboil Heobs3aTeNbHO
3amemenHblii  rerepoCisaikenu. B ompeneneHHbIX BapuaHTax —oOCyllecTBiaeHus RN
npezacTasisier coOoil HeobOsi3aTenpbHO 3amerneHHblld rerepoCisankeHmwn. B onpeneneHHbIX
BapHaHTaxX ocyliecTBienus R mpencraBaser coboii  HeOOS3aTENbHO —3aMEIIEHHbIH
rerepoCsaikeHu. B ompeneneHHbIX BapHaHTax ocyiiecTsienuss R: mpexcrasusier coboit
HeoOsi3aTenmbHO — 3aMmelneHHbId — retepoCicaikeHWI. B ompeneneHHBIX — BapHaHTax
ocymectsnenus: RY npexgcrasnser coboii Heobs3aTenbHO 3aMelneHHblii rerepoC7ankenu. B

ONpeneNeHHbIX BapMaHTaXx ocyllecTieHuss RY mnpencraBnser coboil Heobs3aTenbHO

136



3amemeHHblii  rerepoCisaikeHus. B ompeneneHHbIX BapuaHTax —ocCyluecTBieHus RN
npencTasisier coOoil HeobOsi3aTenbHO 3amerneHHbld retepoCioankeHmn. B ompeneneHHbIX
BapHaHTaxX ocyllecTBieHus R mpencTaBaser coboli  HeOOA3aTENbHO —3aMEIEHHbIH
rerepoCaoankenun. B moGoM M3 BbllleyKa3aHHbIX BapUAaHTOB OCyLleCTBIeHus rpynma R-
NpeACTaBysieT COOON HE3aMELIEHHYIO reTepOaTKEHIIIbHYIO TPYIIITY.

[00333] B ompeneneHHbLIX BapuaHTax ocyllecTBieHus R mpencrasnaser coboi
HeoOs3aTeNnbHO — 3aMelleHHbl  retepoCr.soankvHWI. B ompeneneHHBIX — BapHaHTax
ocymectsnenusi Rt npexcrasnser coboii HeoOs3aTenbHO 3aMelleHHblH reTepoCe.soaIKUMHIL
B onpeneneHHbIX BapuaHTax ocyiecTBieHus R mpexncrasnser coboii HeoOs3aTENbHO
3amemeHHblii  TeTepoCe.40alKUHWI. B ONpeneneHHbIX BapuaHTax —ocyiecTsieHus RN
npeacTaBsisier coOoi HeoOs3aTeNnbHO 3ameleHHbI rerepoCs.30alKMHUI. B onpeneneHHbIX
BapuaHTax ocymectsieHus R mpencraBnser coGoif  HeoOA3aTeNbHO —3aMelleHHBbIH
retepoCs.20akuHuI. B onpeneneHHbIX BapuaHTax ocymiecTsiaenus RT mpencrasiser coboit
HeoOs3aTeNnbHO — 3aMelleHHbIH  retepoCs-20alKHMHWI. B ompemeneHHBIX — BapHaHTax
ocymectsienus RE npencrapnser coboii HeoOs3aTenbHO 3aMenieHHbli rerepoCsankuaun. B
OnpesieNieHHbIX BapuMaHTax ocyilecTieHus RY mnpencrasisier coboll  HeoGs3aTENbHO
3aMemeHHblii  rerepoCoalKHHMI. B OnpeneNeHHbIX BapuaHTaX —ocyllecTsieHus R
npezactasisier coboit HeoOs3aTeNnbHO 3ameleHHblil retepoCioalkuHWI. B ompeneneHHbIX
BapHaHTAaX ocyliecTBieHus R mpencraBaser coGoli  HeoOA3aTENBHO —3aMEIIEHHBIH
rerepoCriaikuHun. B onpeneneHHbIX BapuaHTax ocyiiectsienus RT mpencrasnser coboit
HeoOs3aTeNmbHO — 3aMelleHHbld  rerepoCrankuHmi. B ompeneneHHBIX — BapuUaHTax
ocymectsnenns R- npencrasnser coboii HeobA3aTeNbHO 3aMelleHHbIi reTepoC 13ankuHuI. B
OnpeneNeHHbIX BapHaHTaX ocyllecTienuss RY mpencraBnser coboil HeoGs3aTeNnbHO
3amemeHHblii  reTepoCisalKMHUI. B OnpefieleHHBbIX BapMaHTax ocylecTsieHus RE
npezacrasisier coboil HeoOs3aTeNnbHO 3aMeleHHblil rerepoCisalkuHWI. B onpeneneHHbIX
BapHaHTaX ocyllecTBieHus R mpencTaBaser coboli  HeOOS3aTENbHO —3aMEIEHHbIH
rerepoCisaKuHuI. B OnpeneneHHbIX BapuaHTax ocyinecTsienust RT mpencrasnser coboit
HeoOsi3aTenmbHO — 3aMelleHHbli  rerepoCr7ankuHmi. B ompeneneHHBIX — BapuUaHTax
ocymectsnenus: R- npencrasnser coboii HeobA3aTeNbHO 3aMelleHHbIi reTepoCsalkuHu. B
OnpeneNeHHbIX BapMaHTaXx ocyllecTienuss RY mnpencraBnser coboil  Heobs3aTeNnbHO
3aMereHHbli  reTepoCioalKMHUI. B OnpefieNleHHbIX BapMaHTax —ocyliecTsieHus RE
npeAcTaBisier coOol Heobsi3aTenbHO 3amemeHHbIH rerepoCrankunmwl. B mobom u3
BLIIIEYKA3aHHBIX ~ BAPUAHTOB  OCyllecTBleHus rpynna RY  mpencrasnser  coGoit

HE3aMEICHHYIO MeTePOANIKUHUIBHYIO TPYIIITY.
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[00354] B onpeneneHHbIX BapuaHTax OCYLIECTBJIECHHMs IO MEHbUIEH Mepe OIHH
npencrasutens R™ npencrapisier coboii monumep. Kak UCMONb3yeTcs B IaHHOM JOKYMEHTE,
“monuMepoM” HA3bIBAETCSl COSOUHEHHE, COCTOsIIee M0 MEHbIIel Mepe u3 3 (Hanpumep, 1o
meHbineir mepe us 10, 20, 30, 40, 50, 60, 70, 80, 90, 100 u T.A.) TOBTOPSIOIIUXCS
CTPYKTYpPHBIX OJIOKOB, COCIMHEHHBIX KOBAJEHTHON CBs3bIO. B oOmpeneneHHbIX BapHaHTax
OCYIIECTBIICHHUS] TOJMMEpP SBJSIETCS OHOJOTHMYECKH COBMECTHUMBIM (#1.€., HETOKCUYHBIM).
HnmocTpaTuBHBIE TOJIMMEPHl BKJIIOYAIOT, HO 0O€3 OrpaHWYeHHs, IMOJUMEpPbl Ha OCHOBE
LIEJUTIOJIO3BI (nanpumep, T'UJIPOKCUITUJILIENIIONIO3Y, STUJILEITIONIO3Y,
KapOOKCHUMETHIILIEIUTIONIO3Y, METHIILIEIUTIONO03Y, TUJIPOKCUNTPONTMIIMETUIILIEIIIIOJIO3Y
(HPMC)), nonmMeprl Ha OCHOBE JEKCTPaHA, IOJMMEPbl HA OCHOBE IOJMMAJIEHHOBON
KUCJIOTBI, TIOJIUMEPbl HA OCHOBE TOJHM(AKPHJIOBOH KHCIOTHI), IOJIUMEPbI HAa OCHOBE
NOJU(BUHUIJIOBOTO CIUPTA), IOJUMEPbl HAa OCHOBe mnojuBuHuUINupponuaoHa (PVP) u

noJiuMepsl Ha ocHoBe nonmdTuiaeHrukos (PEG) u ux komOuHaimy.

Hononnumeinsnsie cnocobsl noiyuenus

[00355] Kak onmcaHo B [aHHOM J[AOKYMEHTE, MJisl IMOJY4YeHUs COEQUHEHUN IO
HacrosimeMy u3oOpereHuto mnpenmectBeHHMK APPL  oOpabareiBatoT OmHUM WM
HECKOJIbKMMH KOHBIOTHPYWOIMUMU pPEaArCHTaMu, HAnpumep, BbI6paHHbIMI/I U3 3IOKCHuaa,
TUUpPaHA U asupuauHa Gopmyisl (i-X), o,[-HEHACHIIEHHOTO CIOKHOTO 3(upa, CI0KHOTO

troddupa win amuna Gopmysi (ii-x) wiu anbaeruna Gopmys (iii-x) ¢ monyuenuem APPL.

v R O 0
R’ R M L
\Q<RL R T XR . )J\RL
(i-x) (ii-x) (iii-x)
[00356] Hanpumep, B OmHOM acmekTe mnpeaycMOTpeH crmocod momyuenusi APPL,

(YHKIMOHATM3UPOBAHHOTO C MOMOIIBIO TPyMIbl (GopMyIibl (1), BKIIOUAKOLINN HAarpeBaHHE
NpEAIIEeCTBEHHUKAa B OpraHumdeckoM pacteopurene (nanpumep, EtOH) ¢ omHum wnnmm
HECKOJIbKUMH KOHBIOTHPYIOLIMMHU peareHTaMu Gopmyibl (1-X) ¢ TOTYyYeHHEM HEOOXOTUMOTO
APPL. B ompeneneHHbIX BapHAaHTaX OCYLIECTBIEHHsS] CMECh HATPEBAIOT OT MPUOIUIUTEITBHO
100 no mpubmmsurensHo 200°C BKIFOUUTENBHO, Hanpumep, 1o npudmmsurensHo 150°C.

[00357] B  gpyrom acmekre mpemycMmoTpeH — cmoco® — moaydenuss  APPL,
(YHKIMOHATM3UPOBAHHOTO € TOMOIIBIO IPymIibl (GopMydsl (i1), BKIOYAOIUNA HarpeBaHHE
NpEeAIIEeCTBeHHHKAa B OpraHudeckoM pacteopurene (nanpumep, EtOH) ¢ omHum wnmm

HECKOJIbKUMH  KOHBIOTUPYIOIIMMHU  peareHtamMu  ¢opmynbl  (i1-X) € THOJy4YeHHEM
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HeoOxonumoro APPL. B ompeneneHHBIX BapHaHTaX OCYINECTBJIEHHS CMECh HAarpeBarT OT
npubnusutensHo 50  no  mpubmmsurensHo 100°C  BKIKOYHUTENBHO, Hanpumep, 10
npubnusurtensHo 90°C.

[00358] B  gpyrom acmekre mpemycmoTpeH — crmoco®  momydenuss  APPL,
(YHKIMOHATM3UPOBAHHOTO €  MOMOIIBIO  Tpynmbl  Gopmynbl  (1ii),  BKJIFOYAOLIMH
nepeMeluBaHie TpeNLIeCTBEeHHIKAa B OpraHudeckoM pacteopurene (nanpumep, THF) c
OJHUM WM HECKOJbKUMH KOHBIOTUPYIOIIMMHU peareHTamu ¢opmyael  (ili-X) H
BOCCTaHaBIUBaKOIUM cpenctsoM (nanpumep, NaBH(OAc)3) ¢ monydeHneM HeoOXOIHMOro
APPL. B omnpeneneHHbIX BapuaHTax OCYLIECTBJIEHHUS TeMIEpaTypa PEaKLHOHHOW CMeCH
COCTaBJISIET KOMHATHYIO TEMIEpaTypy.

[00339] B onpeneneHHbIX BapuaHTaxX OCYILECTBJICHUS], B KOTOPBIX UCIOJb3YIOT TOJBKO
ONMH KOHBIOTHPYIOIIMI peareHT, Kaxabeli mnpexcrasutens R B APPL  sBnsercs
onuHakoBbIM. Hampumep, B ONpeneneHHbIX BapHAaHTaX OCYLIECTBIEHHUA  KaKIbIH
npencraputess RY sapnsercs onunakoseiM, npu 5toM R nipencrasnser coboii Heobs3aTeNbHO
3aMeLIeHHbIN ankuwl. B onpeneneHHbIX BapUaHTax OCYLIECTBIEHHs KaXKAbIH MPENCTaBUTENb
R sBnsercs ommaxosbiM, mpu 5ToM R mpencrapnsier coGoif HesamemeHHbIt amkun. B
ONpesie/ieHHbIX ~BAPUAHTaX OCYLIECTBJEHMs Kakaplii mpencrasutens RY  sBnsiercs
OIMHAKOBBIM, TIpu 3ToM R BBIOpan u3 rpynmel, coctosmeii us -CHs, -CoHs, -CsHy, -C4Ho,
CsHn, -CeHus, -C7His, -CsHi7, -CoHio, -CioHa1, -C11H23, -Ci12Has, -Ci3Haz7, -CraHao, -CisHsy, -
Ci6H33, -C17H3s, -C1sH37, -C19H39 1 -C20Ha1. B ompeneneHHbIX BapuaHTax OCYILECTBIEHHUS
Kaxaplii TpefacTaBuTenb RY sBnserca ommHakosbM, mpu 3ToM R mpencrasnser coboit
H-aJIKWJIbHYIO Trpymmy, BbiOpanHyo u3 -CsHiz, -CoHio, -CroHa1, -C11Ha3, -C12Has, -C13Hy7, -
CraHp, -Ci5H31 1 -Ci6Hss.

[00360] ANBTEpHATUBHO, B ONpENeNIeHHBIX BapHAaHTaX OCYILECTBJEHHUS, B KOTOPBIX B
peaKIMy KOHBIOTAIIMH UCTIOJB3YIOT 0OoJiee OHOTO KOHBIOTHPYIOLIETrO peareHTa (Hanpumep,
IBa, TpPH, YEThIpe, TMsITh, IIECTb, CEMb, BOCEMb, JEBATb WM JECATh Pa3JIHMYHBIX
KOHBIOTHpYOIuX peareHToB), APPL MoskeT conepskath nBe wiu Oonee (nanpumep, nBe, TPH,
YeTbIpe, MATh, IECTh, CEMb, BOCEMb, I€BATh WIH AECATh) Pa3IMYHBIX rpymil popmydsl (1), (i1)
u/vm (ii1), TPUCOENUHEHHBIX K HEMY .

[00361] Hanpumep, B ONpeneneHHbIX BapUaHTaX OCYINECTBICHUs B PEaKLUU
KOHBIOTALIUM MCIONB3YIOT JBa Pa3jIMUHBbIX 3IMOKcHAAa. B TakoM ciydae, B ONpeAeNeHHBIX
BapuanTax ocyumiectienuss APPL copepxut ase pasnuunble RU-rpynnel Hanpumep, B

onpefeNieHHbIX BapuaHTax ocyiuectsieHust APPL coxepxuT cmech U3 ABYX PpasIMYHbBIX
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RE-rpynn, rae nepsast RM-rpynna npencrasnser coboii HeoOsA3aTeNbHO 3aMelIEHHbIH aTKu,
a Bropas RM-rpynna npencrasnsier coboii monumep.

[00362] Kak Oyzer MOHSATHO CHENUANUCTy B HaHHOH OOJACTH TEXHUKH, CTENEHb
KOHBIOTAIlMM MOKHO KOHTPOJIMPOBaTh C TIOMOLIBI YCIOBHH peakuuu (nanpumep,
TEMIEPATyPbl, HICXOIHBIX MaT€PHAJIOB, KOHLIEHTPALIUH, PACTBOPUTENS U T.J.), IPUMEHSIEMbBIX
npu cunreze. CuHTesnpoBaHHbli APPL MOXHO ounmarh JH0OBIM METOIOM, H3BECTHBIM B
OaHHOW o0JacTH TEXHUKHM, B TOM 4YHCIE, HO 0O€3 OrpaHUYeHHs, OCAKICHUEM,
KpUCTAJLTH3aLuel, XpoMaTorpadueii, meperonkon u T.11.

[00363] B onpenenennbix Bapuantax ocyuiectBieHuss APPL BbiiensroT B BUAe COJU.
Hanpumep, B omnpeneneHHbIX BapUaHTaX OCYILECTBIEHHs] NpoBoasT peakuuto APPL ¢
KUCJIOTON (Hampumep, OpPraHUYECKOM KHCIOTOW WM HEOPraHWYeCKOH KHCIOTOH) maJis
00pa3oBaHUs COOTBETCTBYIOLIEH conu. B Apyrux BapuaHTax OCYINECTBJIEHHUS, TPETUYHBIE
aMUHBl AJKWIMPYIOT AJsi 00pa3oBaHMsl CONM deTBepTHYHOro ammoHuss APPL. Tperuunbie
aAMUHBl MOJKHO AaJIKWJIMPOBATh JIOOBIM AJIKWIMPYIOIIUM CPEACTBOM, HAmpUMep, AJIs
00pa3oBaHUsl YETBEPTUUHBIX AMHHOTPYIIT MOXXHO HCIIOJIB30BATh AJKWITAJOTE€HHIbl, TAKUe
KaKk HOMUCTBII MeTwsl. AHMOH, AaCCOLMHPOBAHHBIM C YETBEPTUYHBIM AMUHOM, MOXKET
NpeACTaBIsITh COOO0M IFOOOI OpraHMYeCcKuil UM HEOPTaHUYeCKUN aHHOH. B ompeneneHHbIX
BapUAHTAX OCYLIECTBJECHHs] aHHOH MpPEACTaBisieT coOO0W (hapMaLeBTUYECKU MPHUEMIIEMbIH
AHUOH.

[00364] Hactosimee wu3o0perenne Takke mnpenycMarpuBaer Oubmmuorekn APPL,
MOJIy4eHHbIE C TIOMOIIBKO CIMOCOOOB MO Hacrosimemy u3oOpereHuto. Hampumep, B
OTPENEeJICHHbIX BapPHAHTAX OCYIIECTBJICHHUS MPEIyCMOTPEH CIOCO0 CKPUHMHTAa OMOIMOTEKH
COEAMHEHUH, TpUYeM Croco0 BKIJIOYAET MOJyueHHue MHOXecTBa pa3nuyabix APPL mmm mx
COJIeH; M MPOBEICHHE 10 MEHbLIEH Mepe OJHOrO UCCIIENOBaHUs ¢ OMOIMOTEKON COeNMHEHIH
IUIE YCTAHOBJIEHHsI TPUCYTCTBUSI WJIM OTCYTCTBHsI HeoOxomumoro cpoiictBa. Jtu APPL
MOXXHO TIOJy4aTh W/WJIM TIOABEPTraTh CKPUHUHTY C TIOMOLIBIO METOJOB C BBICOKOH
NPOMYCKHOW CHOCOOHOCTBIO, MPEeNyCMATPHUBAKOLINX YCTPOMCTBA JJISi TOAAYU SKUAKOCTH,
poOOTOB, MUKPOTHTPALIMOHHBIE IUIAHIIETHI, KOMIIBIOTEPHI U T.1. B onpeneneHHbIX BapHaHTax
ocymecreieHnst APPL moxBepraroT CKpUHHHTY B OTHOLIEHMH HX CIIOCOOHOCTH K
OCYILIECTBIIEHUIO TPAHC(HEKLINHU MMOJMHYKIEOTHIOB WITH APYTHX CPENCTB (nanpumep, OEIKOB,
NEeNTHUIOB, MaJbIX MOJIEKYJ) B KJIETKy. Hampumep, B OIHOM BapHaHTE OCYILIECTBICHHS,
NPEAYCMOTPEH Crnocod CKpUHHUHra OWONMOTEKM COCOMHEHMH, MPUYEeM CHoco0 BKIIIOYAET
NOJIy4eHHE MHOKECTBA M3 ABYX WM Oonbliue pasnuyuHbeix APPL u mpoBeneHne ckpuHUHTa

OuOJIMOTEKU COEIUHEHUN B OTHOLIEHUH HEOOXOOUMOTO CBOMCTBA.
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[00124] B oxgHoM BapuaHTe ocymecTBieHus Oubnmmoreka pasnudabix APPL moiydarot
napamiensHo. B kaxapiii  ¢akoH B Habope (IAKOHOB WM B KWKAYK JIYHKY
MHOTOJTyHOYHOT'O TUIAHIIETa, KOTOPbIE MPUMEHSIOT IS MOJy4eHUs1 OMOInoTekH, 1oOaBISAIOT
Pa3NUYHBIA TPEAIIECTBEHHUK W/WIN KOHBIOTUPYIOLIMN peareHT. KOMIUIEKT peakIMOHHBIX
cMecell MHKYOHPYIOT TpH TeMIepaType M TNPOMEXYTKE BPEMEHM, IOCTATOYHBIX IS
obecnieuenusi obOpasosanusi APPL. 3arem APPL MOXHO BBIIETUTH U OYUCTHTH C
NPUMEHEHUEM METOJIOB, M3BECTHBIX B JaHHOW obOnactu TexHukH. 3ateM APPL moxHO
NOJBEPraTh CKPUHHUHIY C NMPHMEHEHHEM METOAOB C BBICOKOW MPOMYCKHOW CHOCOOHOCTBIO
nist BeisiBiieHnst APPL ¢ HeoOXoauMbIM CBOWCTBOM, Hanpumep, rie HeoOXOANMOe CBOWCTBO
npeacTaBisieT cOO0M pacTBOPUMOCTb B BOZE, PACTBOPUMOCTD IPU PA3IMYHBIX MOKA3aTeNsIX
pH, cnocoOHOCTE CBsI3BIBATH NOJHHYKJIEOTHIBI, CIIOCOOHOCTH CBSA3BIBATH TIE€MapUH,
CIOCOOHOCTB CBSI3BIBATH MaJIble MOJIEKYJIBI, CIIOCOOHOCTb CBS3BIBATH OEJOK, CIOCOOHOCTH
00pa3oBBIBATE MUKPOUYACTHLIBI, CIIOCOOHOCTh YBEIHYUBATH 3(PPEKTHUBHOCTh TPAHCQEKIHH,
CIOCOOHOCTh MOANEPKUBATh POCT KJIETOK, CHOCOOHOCTh MOANEPXKMBATh NPHUKpPEIUICHUEe
KJIETOK, CIOCOOHOCTD MOAAEPIKUBATh POCT TKAHH, W/WIJIN BHYTPUKJIETOYHYIO 1ocTaBKy APPL
W/UnM CpencTBa, OOpa3yrOILIero KOMIUIEKC ¢ HUM WM TPUCOCAMHEHHOTO K HeMy, HJis
COmENCTBUSl OMOTEXHONIOTHH, Hanpumep, ¢ LENbI0 MPOU3BOACTBA OenkoB. B onpeneneHHbIX
BapuaHTax ocymecTtieHuss APPL MoHa moaBepraTtb CKPHHHHIY B OTHOLIEHHWH CBOWCTB
WIA  XapaKTePUCTUK, HEOOXOAUMBIX Ui  TMOKPBITHHA, J00AaBOK, MAaTepHAIOB U
BCTIIOMOTATEJIbHBIX BEINECTB Il OMOTEXHOJIOTUH U OMOMEIMLIMHCKOTO MPUMEHEHHS, TaKUX
KaK TMOKPBITHE MEIULMHCKHX H3JEIUH HJIM MMIUIAHTOB IJICHKAMU WM MHOTOCIOWHBIMU
IUIEHKAMH, B Ka4eCTBE CPEACTB, MPERYIPEKIAIOIIIX OUOJOrHUecKoe 00pacTaHue, CPeCTBa
s popMHUPOBAaHUST MHUKPOCTPYKTYPbI M CPEACTB HMHKAICYJUPOBAHHS KJIETKA. B
ONpeNeNIeHHbIX BapuaHTax ocymectsieanss APPL MokHa moaBepraTte CKPHHHMHTY B
OTHOILIEHHH CBOWCTB WJIM XapaKTEPUCTUK, HEOOXOAMMBIX B Te€HHOH Tepamnuu (Hanpumep,
CHOCOOHOCTh  CBSI3BIBATH  IMOJIMHYKJIEOTHABl W/WIM  yBedu4uBaTh  3((HEKTHBHOCTD
TpaHcheKkunn), OMOTEXHOJIOTHH (Hanpumep, CONSHCTBUE BHYTPHKIETOYHOMY MPOU3BOJCTBY
OenKoB) WM BBENEHHWH W/WIM JOCTaBKH TEPANeBTUYECKOrO Ccpencrsa (nanpumep,
MOJIMHYKJIEOTH/IA, MAJIOH MOJIEKYJIbI, aHTUT€HA, JIEKAPCTBEHHOT'O CPENCTBA, OeNKa, menTuaa u

T.1.) B CYyOBEKTA, TKAHb, OPTaH WU KJIETKY.

Hinrocmpamugnsie coeOuneHUus no HACMOAUEMy U300pemeHUIo
[00365] B nmanHOM nokymeHTe 0OCOOBIM 0O0pa3oM TMOIAPa3yMEBAKOTCS OMNpeIeICHHbIE

COEAMHEHUs 10 HacTosimeMy nzobperenuto. Hampumep, ocoOpiM 00pa3oM noapa3yMeBaroTCs
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COeMHEHNs, CoMep Kallie He3aMellleHHble H-aKuabHble RE-rpynmbl, conepxarmue 8, 9, 10,
11, 12, 13 u 14 atomoB yriepona. B onpeneneHHbIX BapuaHTax ocyliecTBieHus R' Takux
COEAMHEHUI TmpencrasisieT co0oi OOKOBYIO IeTlb AMHMHOKHCIOTBHI, KaK OIPENeNeHO B
tabmune 1 B mpumepax.

[00366] HnmrocTpaTuBHBIE  aMUHOKHMCJIOTHBIC, TENTHAHBIE W NOJUNENTHIHbBIE

coequHenus popmyJiel (I) BKirOUarOT, HO O€3 OrpaHUYEHUS:
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1 1
C8H17—O//</\ R H Q CgH19—O//</\ R H o
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N ORA4 N ORA4
(@] n R O n R
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(@] O
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[00367] HUnnrocTpaTBHBIE MUKIHM3UpOBaHHbIe coenuHenust ¢opmyiel (II) BrITHOUAOT,

HO 0€3 OrpaHUYeHUs:
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[00368] HNnmocTpaTuBHbIE LUKJINYECKUE JUNENTUIHBIE 151 LUKJINYECKUE

nojiunenTuaHbie coenraeHus popmynsl (I11) BkrO4YaroT, HO 6€3 OrpaHUYESHHS:
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Komnozuyuu
[00369] Hacrosimee nzoOperenne npenycmarpuaer APPL B kauecTBe KOMIIOHEHTa

koMno3uuuu. Hampumep, B OnpeneneHHbIX BapUAaHTAX OCYILIECTBJICHUS] MPENyCMOTpPEHa
koMno3unus, coaepskamas APPL wnu ero conp u BcmomorarenbHoOe Bewiectso, rae APPL
npeAcTaBysieT COOOM aMHMHOKHUCIIOTY, JTMHEWHBIA WM LIMKJIUYECKUN MEeNTHN, WK JTHHeHHbIH
WM LUKJIMYECKUH TMOJUMNENTHA, WIM UX CTPYKTYPHBIM H30Mep, U IAe aMUHOTPYIIa HIH
amunHas rpynna APPL kowbtorupoBaHa ¢ rpymmoi ¢opmynsl (i), (i) wmm (iii). B
OTpeNeJICHHBIX BApUAHTAX OCYIIeCTBJIeHUs rpymmna Gopmysl (1), (i) wiu (ii1) mpucoeTuHEeHa
K aMUHOTPYIITIEe, pacroyioskeHHOo# Ha octoBe APPL.

[00370] OnucbiBaeMble B JTAHHOM IOKYMEHTe KoMmo3uiuu, coxep:xkamme APPL u
Kakoe-1i0O BCIIOMOTaTeNIbHOE BEIIECTBO, MOTLYT OBbITh MPHUICOAHBI IS Pa3IMYHBIX
MENWIIMHCKUX W  HEMEAWIMHCKUX  TpuMeHeHuil. Hanpumep, dapmaneBTudeckue
kommo3unuy, conepsxamue APPL u BcmoMorateibHOE BEIECTBO, MOTYT ObITh MPUTOAHBIMU
npu 1ocTaBke 3(PQPEKTUBHOrO KOJIMYECTBA CPEACTBA CYOBEKTY, HYKOAIOLIEMYCS B JTOM.
Hytpuuestuueckue komnosuuuy, cogepxainue APPL u BcnoMmorarenabHOe BELECTBO, MOTYT
OBITh TIPUTOTHBIMH TIPH JOCTaBKe 3()(PEKTUBHOrO KOMUYECTBA HYTPULEBTUKA, HANPUMED,
IUETHYeCKON NO0aBKU, CYOBEKTY, HY:KHAromeMycss B 3ToM. KocMeTudeckne KOMITO3HIIUY,
conepxkamune APPL u BcmomoraTeapHOE BEIIECTBO, MOXKHO COCTABJISITh B BUJIE KPEMa, MasH,
Oayb3ama, MacThl, MIEHKU WK KUJAKOCTH | T.J., U OHH MOTYT ObITh MPUTOAHBI B HAHECEHUU
KOCMETHUKH, CPEACTB ISl BOJIOC, & TAK)KE B KAUECTBE MAaTEPUAJIOB JJIsl TIMYHON TMTUEHBI U T. 1.
Kowmmnosunnu, conepkamue APPL 1 BcioMoraTenbHOE BEIIEeCTBO, MOTYT OBITh MPUTOIHBI B

HEMCIAUIUHCKUX TPUMECHCHUAX, HANpumep, B Ka4YCCTBE OMYJIbCUHM WKW 3SMYJIbraTtopa,
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MPUTOAHBIX, HAaNMpPUMEpP, B KAaue€CTBE KOMIIOHEHTA MWLM, IJIs1 TYILIEHHUS TOXKapoB, IS
ne3nH(EKIH MOBEPXHOCTEH, IJIsl OYUCTKH HePTH | T. .

[00371] IlenTuael UrparOT BasKHbIE POJIM B S3HAOTEHHBIX KJIETOYHBIX MYTAX MPOBEACHUS
CUTHAJla M TNyTIX IEPEMELIECHHUs] BEIIeCTB W CO3JAKT OrPOMHBIA MOTEHLMANT IS
MaKCUMAaJIbHOTO MCTIOJIb30BAHMS TAKUX B3aHUMONEHCTBUH C LENbI0 yCHieHus 3 PEeKTUBHOCTH
IOCTaBKH Y CHUCTEM, B KOTOpbIe BHEAPEHbI mentunHbie (parmentsl. Takum oOpazow,
komnosunuy, conepkamue APPL um BcmomorartenbHOe BEIIECTBO, MOTYT Takke OBITh
NPUTONHBIMA B OHOTEXHOJIOTMH, TaKOW Kak KJIETOYHasi OWOTEeXHOJOTHS BaKHBIX C
XO35IICTBEHHOM TOYKM 3PEHUss XUMHUYECKHMX BEUIeCTB UM TomimBa. Hampuwmep,
BHyTpuKJeTouHasi nocraBka APPL wnu cpeacrsa, oOpa3yrommero KOMIUIEKC C HUM, MOXKET
OBITh IPUTOHON B OMOTEXHOJIOTHH 3a CUET MOAJIEePIKaHUS KUIHECTTOCOOHOCTH W/HIIIN pPOCTa
KJIETKH, HAnpumMep, Py TPOU3BOACTBE OEITKOB.

[00372] Komnosuuust Mmoxer copepxkarb oquH Tun APPL, HO MOXeT Takke CoaepKaTh
ar000e KOJIMYecTBO pasauuHbix TUnoB APPL, nanpumep, 1,2,3,4,5,6,7, 8,9, 10 unu 6omee
pa3iuuHbIx THIIOB APPL.

[00373] B onpeneneHHbIX BapuUaHTAaX OCYLIECTBICHHsS KOMIIO3ULUS AOMOJHUTENBHO
COIEPKUT CPEACTBO, KaK ONMCAHO B JAHHOM JOKyMeHTe. Hampumep, B OmnpenesneHHbIX
BApUAHTAX  OCYINECTBJICHUS CPEACTBO MPEACTABIsieT COOOH  Malyl  MOJIEKYJy,
METAIJIOOPraHUYeCKOe  COEAWHEHHe,  HYKJIEMHOBYKD  KHCJIOTYy,  O€JOK,  TeNTH[,
MOJIMHYKJIEOTHA, METaJJl, HALEJIUBAIOIIEe CPENCTBO, H30TOIMHO MEYEHOE XHUMHUYECKOEe
COEAMHEHHE, JICKAPCTBEHHOE CPENCTBO, BAKIMHY, HMMYHOJOTUYECKOE CpPEACTBO WIH
CPEICTBO, MPUTOAHOE B OUOTEXHOJOTHU. B ompeneneHHBIX BapHAHTAX OCYIIECTBICHUS
CPEeICTBO  TMpencTaBisieT coOOM  MOJMHYKIEOTHH. B OmpeneneHHbIX  BapUaHTAX
ocyliecTBlieHUs1 nmonuHykjeotun mnpencrasisier codoit JITHK wmu PHK. B onpeneneHHbIX
Bapuantax ocyuiecrBienus PHK mnpencraenser coboii RNAZ, dsRNA, siRNA, shRNA,
miRNA wunmn  anTucmbicnoByro PHK. B onpeneneHHbIX BapuaHTax OCYLIECTBICHHUS
MOJIMHYKJICOTUA W OAWH WK HeckoJibko APPL He coennHeHbl KOBaJEHTHO CBSI3BIO.

[00374] B ompenenenHbIx BapmaHTax OCYINECTBICHUS OAWH WIH HeCKojbko APPL
HaxXoAsiTCsi B (opMe YacTUIbl. B ompeneneHHbIX BapUaHTAaX OCYILIECTBJICHUS YacTHIA
npencTaBisieT coOOW HAHOUYACTHIY WMJIM MHUKPOYACTHIy. B oOmnpeneneHHBbIX BapHaHTaX
OCYIIECTBJICHUS] ONWH WU Heckolbko APPL HaxonsaTcs B ¢opme JHIIOCOM WIIM MHULIEILI.
IToHsTHO, YTO B OMpeAeNIeHHBIX BapHaHTax ocyliecTsieHus: Takue APPL camocobuparorcs ¢
oOpa3oBaHMEM 4YaCTHIbl, MUIEJIbI WJIM JIMIOCOMBL B  ompeneneHHbIX BapHaHTaX

OCYHECTBJICHUA YacCcTUlld, MULEJJIA WUJIIK JIUIIOCOMAa HWHKAIICYJIMPYHOT CPEACTBO. CpeI[CTBO,
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KOTOpO€ HEOOXOAMMO IOCTABHTH C MOMOINBI0 YAaCTHUIIb, MULIEIUTBI MJIH JIUIIOCOMBI, MOYKET
HAxXOIUThCS B (popMe ra3000pa3HOro BELIECTBA, KUAKOCTH MM TBepaoro Bemectsa. APPL
MOYXHO OOBEIUHATH C MOJUMepaMH (CHHTETUYECKUMHU WM MPUPOAHBIMH), cypdakTaHTamu,
XOJIECTEPUHOM, YIJIeBOAAMHM, OeNKaMu, JIMMUAAMH U T.J. C OOpa3OBaHMEM YacTUL. OTH
YaCcTUIBl MOKHO JOMOJHHUTENbHO OOBEAMHATH C BCIIOMOTATENbHBIM BEIIECTBOM IS
00pa3oBaHMsI KOMITO3HULIUU.

[00375] “BernomorarenibHble  BeIeCTBa BKJIKOYAIOT JEOOOW M BCE PAaCTBOPHTENH,
pa30aBUTENN UM APYTHE JKUAKHE HAMOJHUTENH, 100aBKH 1JIs1 00pa30BaHUs AMCIIEPCUN WU
CYCIIEH3UH, TOBEPXHOCTHO-aKTUBHBIE BEIIECTBA, N30TOHHMUYECKHE CPENICTBA, 3aryCTUTENN WIIH
SMYJIBTUPYIOIINE CPENCTBA, KOHCEPBAHTHI, TBEPJbIE CBS3YIOLINE MaTepHalbl, CKOJb3ALINE
BEIlECTBA M T.II, MoaOMpaeMble B 3aBUCHUMOCTH OT KOHKPETHOH HeoOXOomuMown
JgekapcTBeHHOW Qopmbl. OOmme cooOpakeHHss B OTHOIIEHMH COCTABJICHUS W/WIH
IPOMU3BOZICTBA MOXKHO HaWTH, Hanpumep, B Remington’s Pharmaceutical Sciences, Sixteenth
Edition, E. W. Martin (Mack Publishing Co., Easton, Pa., 1980), u Remington: The Science u
Practice of Pharmacy, 21st Edition (Lippincott Williams & Wilkins, 2005).

[00376] UnmocTpaTuBHBIE  BCIIOMOTAaTENbHbIE — BEIIECTBA  BKIOYAKOT, HO  0e3
OrpaHuyYeHul, JIOOO0H HETOKCHYHBINA, WMHEPTHBIA TBEPABIH, TMONYKUAKUN WM SKUIAKHHA
3aMoIHUTENb, pa30aBUTENb, WHKANCYJUPYIOLIMA MaTepuaj WIA  BCIIOMOTaTEeNbHbIC
UHTPEIUEHTbI COCTaBa JIoOoro tuma. HekoTopele mpuMepbl MaTepHalioB, KOTOPbIE MOTYT
CJIy>KUTh B Ka4eCTBE BCIIOMOTATEJIbHBIX BEIIECTB, BKIOYAIOT, HO 0€3 OrpaHUYeHull, caxapa,
TaKMe KaK JIAKTO3a, MIIOKO3a M €axapo3a, KpaxMajbl, TAKHE KaK KYKYPY3HbIH Kpaxmal H
KapToeNbHbI  KpaxmaJ,  LeJUI0JIoy W €€  NIPOU3BOINHBIE,  TakKue  Kak
KapOOKCUMETHIILIEIUTION032 HATPHS, STHILEIITIONI03a u aleTaTLeIIoI03a;
MOPOLIKOOOPA3HYK TPAarakaHTOBYIO KaMelb, COJIOZ, JKEJIATHH, TajbK, BCIIOMOTATEJIbHBIC
BEIECTBA, TAKHE KAaK MAacJi0 Kakao M BOCKH JUIsI CYINIIO3UTOPUEB, Maclia, TaKue Kak
apaxucoBOE MAaCJO, XJIOMKOBOE MAacio; ca(opoBoe Macio;, KyHKYTHOE Maclio; OJUBKOBOE
Maclio; KyKypPy3HO€ Macjio0 W COEBO€ MAaclio; TJIMKOJIM, TaKhHe Kak IPOIMICHTJIUKOIIb;
CJIIOJKHBIE 3(QUPBL, TaKWe Kak 3THIOJEAaT W STUUIAYpaT, arap, ACTEPreHTbl, TaKue Kak
Tween 80; OydepHble BemecTBa, TaKue Kak THAPOKCHA MArHWs U THAPOKCHI aJTFOMHHUS,
AJIbIMHOBYIO KHCJIOTY, alMPOTeHHYIO BOAY, H30TOHMYECKHH COJEBOH pacTBOpP, pPacTBOP
Punrepa; sTunoBelli cnupT; U pacTtBop ¢ocdarHoro Oydepa, a TakKe Ipyrue HETOKCHUHBIC
COBMECTHMBIE CKOJIB3SIINE BEIECTBA, TAKHE KaK JIAyPUJICYIb(aT HATPUS U CTeapaT MArHHUS,
a TaKXKe Kpacsllue BEINeCTBa, pa3lIeIUTENbHbIE CpPEACTBA, IOKPBIBAIOLINE CPEICTBA,

noACIaCTUTEIIN, BKYCOBBIC U ApOMATU3UPYIOILMUE CPEACTBA, KOHCEPBAHTBI U AHTUOKCUAAHTBI
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Tak)ke MOTYT MpPUCYTCTBOBaTb B KOMIIO3ULIMH, MCXOJs U3 pELIEHUs CIeLHUalncTa,
3aHUMaroIerocs paspadboTtkoii cocraBa. Kak Oyner MOHSITHO CHEUANNUCTY B TAHHOW 001acTH
TEXHUKH, BCIIOMOTATENIbHbIE BEINECTBA MOXKHO BBIOMpPATh HA OCHOBAHUHM TOTO, JUJISl KaKHX
neneil mpurogHa xkomnosuiwst. Hanpumep, B cinydae papmaneBTH4YeCKOH KOMIO3HLIUU WJIH
KOCMETHYECKOH KOMITO3UIMU BBIOOP BCIIOMOTATENbHOTO BellecTBa OyleT 3aBUCETh OT MyTH
BBEJICHUS, CPEACTBA, KOTOPOE JOCTABIIAIOT, IEPUO/Aa BPEMEHH JOCTABKU CPEACTBA U T.A., U €€
MOXXHO BBOJHUTH JIIOJSM W/MIM JKUBOTHBIM I€POPATBbHO, PEKTAIBHO, MNapeHTEPAIbHO,
MHTPALMCTEPHAIBHO, HHTPABardHAJIbHO, WHTPAHA3AJIbHO, BHYTPUOPIOLIMHHO, MECTHO
(HarmpuMep, C MOMOINBIO MOPOIIKOB, KPEMOB, Ma3el WJIM Kameyb), TPAHCOYKKAJIbHO WJIH B
BUJI€ TEPOPATbHOIO WJIM HA3aJIbHOTO CIIpesl.

[00377] UnmoctpatuBHble pa3daBUTENM BKJOYAKOT KapOOHAT Kajblius, KapOoHAT
Hatpusi, (ochar kKambLus, aukanpLuipochar, cynbdar KaiblLps, BTOPHUYHBIA KHCIBIA
dochar kanbiyst, Gocdar HaTpHs, JTAKTO3Y, Caxapo3y, LEIUTIOI03Y, MUKPOKPUCTAIUTUIECKYEO
LeJUTIOJIO3Y, KAOJMH, MAaHHHUT, COPOWUT, WHO3MUT, XJIOPHI HATPUs, CYXOH Kpaxmal,
KYKYPY3HBII KpaxMaJl, CaXapHyIo MyApY U T.J., & TAKXKe UX KOMOMHAIIH.

[00378] UnmocTpaTuBHBIE  TPAHYJUPYIOIIME W/WIM  AUCTIEPTUPYIOIIUE CPEACTBa
BKJIFOYAIOT KapTOQENbHBbIM KpaxMal, KyKYpPY3HBIH Kpaxmall, MaHHOKOBBIH Kpaxmal,
KPaxXMaJITJIUKOJSIT HATPHsS, TVIMHBI, aJbI'MHOBYIO KHCJIOTY, TYapOBYIO Kamellb, LIUTPYCOBBIN
JKOM, arap, OEHTOHHUT, LEJUTFOJIO3y W TPONYKThl W3 JIPEBECHUHBI, MPHPOIHYIO TYyOKY,
KaTHOHOOOMEHHBIE CMOJIbI, KapOOHAT KaJibLUs, CHJIMKAThL, KapOOHAT HATPUS, CIIMTBIA
MOJIMBUHUJIITUPPOTIUIOH (KpOCTIOBHJIOH), KapOOKCHUMETHIIKpaX MaJI HaTpUs
(KpaxMarIuKOJISIT HaTpusi), KapOOKCHMETHIILIEIUTOJIO3Y, CIIHUTYIO
KapOOKCUMETHIILICIUTION03Y HATpusl (KPOCKAPMEIIO3y), METWILEIUTIONO3Y, MPeaBapUTEbHO
JKEJIATHHU3UPOBAHHBIA  Kpaxman (kpaxman 1500), MHUKPOKPUCTAUIMYECKUH Kpaxmal,
BOJIOHEPACTBOPUMBIN Kpaxmall, KapOOKCUMETHIILEIUTIONO3Y KaJIbIHs, ATFOMOCHINKAT MArHUS
(Veegum), naypuicyibdaT HaATPuUsi, COSTUHEHUS Y€TBEPTUYHOTO AMMOHHUS U T.JT., & TAKIKE UX
KOMOWHAIIHH.

[00379] HUnmocTpaTuBHBIE TOBEPXHOCTHO-AKTUBHBIE CPEACTBA W/WJIHA SMYJIbraTOPBI
BKJIFOYAIOT TPUPOJHBIE 3MYJIbraTopbl (Hanpumep, apaBUICKYIO KaMellb, arap, ajJbI'MHOBYIO
KUCJIOTY, allbTUHAT HATPHs, Tparakaut, 3kcTpakT Chondrux, xonecrepus, KCaHTaH, NEKTHH,
JKEJIATHH, SUYHBIN JKENTOK, Ka3€HH, JJAHOJIMH, XOJIECTEPHH, BOCK M JIELIUTHUH), KOJUIOUIHBIC
ruHbl (Hanpumep, OEHTOHUT [amroMocHiMKaT| M Veegum [aMFOMOCHIIMKAT MAarHus)),
NPOM3BOIHBIE AMUHOKHUCIIOT C JUTMHHOW LEThIO, BEICOKOMOJIEKYJISIPHBIE CIIUPTHI (Hanpumep,

CTEapWIOBbI CIUPT, LETWJIOBBIA CHUPT, OJEWIOBBIA CIHUPT, TPHALETHHMOHOCTEApAT,
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STHJIEHTJIMKOJBINCTEAPAT,  IJHLEPIIIMOHOCTEApPAT M MPOMIJIEHTJIMKOJIbMOHOCTEApaT,
NOJIMBHHMJIOBBIN CriApT), KapOomeps! (nanpumep, kapOOKCHUIIOIUMETHIIEH, TTOJIHAKPUIIOBYIO
KUCJIOTY, TOJUMEpP AaKpUJIOBOM KHCJIOTBI M TOJMMEpP KapOOKCHBHHHIIA), KapparuHaH,
IPON3BONIHBIE LIEJUTIOJIO3BI (nanpumep, KapOOKCHMETHIILIEIUTIOJIO3Y HATpHs,
MOPOILIKOOOPA3HY0 LEIITI0NI03Y, THAPOKCUMETUIILEIUTIONI03Y, THAPOKCUIIPONIIILEIIIIONO03Y,
TUAPOKCUIPONMIMETHIILEIUTFOI03Y, METHUIILEIUTIONO3Y), CIOXKHBIE 3(PUPbI )KUPHOH KHUCIOTHI
u  copbura  (mampumep, NOJIMOKCHATUIIeHCOpOUTaHMoHoaypar  [Tween — 20],
nonmokcuaTHieHcopburan [Tween 60], monmokcusTHIeHCOpOUTaHMOHOOJeaT [Tween 80],
copburanmMoHonanbMuTar [Span 40], copburanmonocreapart [Span 60], copburantpucreapar
[Span 65], rmuepunMoHooseat, copOuranMmoHoosnear [Span 80]), cnoxHble 3GUPHI
NOJIMOKCUATUNIEHA (Hanpumep, TIONUOKCUATUIEHMOHOCTeapaT [Myrj 45], momMoKcHITHIIEH-
T'HAPOT€HN30BAHHOE KAaCTOPOBOE MAacjO, MOJMITOKCHIMPOBAHHOE KAacTOPOBOE Maclo,
nojauokcuMeTwieHcreapar u Solutol), ciokHble 3QUPBI KUPHOH KHUCIOTBI M CaXapo3bl,
CIIOKHbIE 3(HpBI KUPHOH KUCIOTHI M TONUATWIEHrTMKonsA (nanpumep, Cremophor),
HOJMOKCUATUIICHOBBIE (UPHI (Hanpumep, OTHOKCUITHICHOBBIH 3(Up JaypHIIOBOTO CIIUPTA
[Brij 30]), NOJIMBUHUIMUPPOIUAOH, TUITHUICHIJIUKOJIBMOHONAYPAT, TPUITAHOJNAMHUHOJIEAT,
oJieaT HATPUs, OJieaT Kajusl, STUIIONEeAT, OJIEMHOBYIO KUCIIOTY, 3TWLIAYpaT, Jaypuicyibdar
Hatpus, Pluronic F 68, Poloxamer 188, Opomua meTpuMOHUS, XJIOPUA LETHINAPUIUHHSA,
XJIopuz OSH3AIKOHUS, OKY3aT HATPUS U T.J., WHIH UX KOMOMHALIIY,

[00380] UmmocTpaTuBHBIE CBSA3YIOIIME CPENCTBA BKIIKOYAOT Kpaxman (Hanpumep,
KYKYPY3HBII KpaxMaJl M KpaXMajJbHYIO TAcTy), JKeJNaTHH, caxapa (Hanmpumep, caxaposy,
TJIFOKO3Y, NEKCTPO3y, AEKCTPHH, MEJACCy, JIAKTO3Y, JAKTHT, MAHHUT W T.1.), IPUPOJHBIC U
CHHTETUYECKUE CMOJIbI (Hanpumep, apaBUHUCKYI0 KaMelb, AJbI’MHAT HATPHS, HKCTPAKT
UPJAHICKOTO MXa, KameIb NaHBap, KaMmeOb TIXaTTH, CJIU3b M3 IMIENYyXU MOAOPOXKHHKA,
KapOOKCUMETHIILIEIUTIONO3Y, METHIILEIUTION03Y, STUILEIUTIOI03Y, THAPOKCHITHIILEILIIOIO3Y,
TUAPOKCUIIPONMILEIUTION03Y, TUAPOKCHIIPOIMIMETHIILEIUIONI03Y, MUKPOKPUCTAIUTMYECKYEO
LEJUTIOJIO3Y, alleTaTIeUTI0JIO3Y, OJIHBHHUIIUPPOIUAOH, AIFOMOCHIMKAT MarHus (Veegum)
U apaOWHOTaNaKTaH JINCTBEHHMLbI), AJbIMHATHL, MOJHSTHJIEHOKCHI, IMOJUITHICHIIUKOINb,
HEOPTraHMYECKUE COJM KaJbIHs, KPEMHHUEBYIO KHCJIOTY, MOJMMETaKPHJIAThI, BOCKH, BOLY,
CITUPT U T.J., W/ U WX KOMOWHALINH.

[00381] HNnmoctpaTuBHbIE KOHCEPBAHTBI BKJIFOYAIOT AHTUOKCHUJIAHTBHIL,
XenaToo0pa3oBaTeNy, MPOTHBOMUKPOOHBIE KOHCEPBAHTHL, MPOTUBOTPHOKOBBIE KOHCEPBAHTHI,

CIIMPTOBBIC KOHCEPBAHTDI, KUCJIOTHBIC KOHCEPBAHTBI U APYTUC KOHCCPBAHTHI.
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[00382] HUnmrocTpaTuBHBIE AHTHOKCHIAHTBI BKJTFOUAIOT anbda-Toxkodepo,
acKOpOMHOBYIO ~ KHCIIOTY, AacKOpOWIMambMHUTAT, OYTHIMPOBAHHBIA  T'MAPOKCHAHHU3OJ,
OyTHIIMPOBAHHBIL ~ THAPOKCUTONYOJ,  MOHOTHOTJIMLEPHH,  MeTa0uCynbpuT  Kaus,
NPONHMOHOBYIO  KHCJIOTY, MpPONMWIrajUiaT, ackopbar Harpus, Oucynbpur HaTpwus,
MaTabUCyNb(UT HATPUS U CYIb(YUT HATPUS.

[00383] HnmroctpaTuBHbIe XeJ1aToo0pa3oBaTesu BKJIFOYAIOT
sTHneHaAnaMuHTeTpaykcycHyto kucnory (EDTA) u ee conu u runparsl (nanpumep, snerTar
HATPUs, 3/1€TaT AMHATPUS, d€TaT TPUHATPUS, SAETAT KaJbIUs JUHATPUS, 3A€TaT AUKAIUSI U
T.I..), JIMMOHHYIO KHCIOTY U €€ COJU U TUApaThl (Hanpumep, MOHOTHIPAT JIMMOHHOM
KUCJIOTBI), (PyMapoBYIO KUCJIOTY M €€ COJM M THAPAThI, SIOJOYHYIO KHUCIOTY U €€ COIHU U
ruapatel, GocGOpHYI0 KHCIOTY M €€ COJM M TUApPAThl U BHHHYIO KHUCJIOTY U €€ COJNU U
ruaparbl.  MUrOCTpaTUBHBIE MPOTUBOMUKPOOHBIE KOHCEPBAHTBHI BKIOYAKOT  XJIOPHA
OeH3anKoHMs, XJOpuA OeH3eTOHHs, OEH3MJIOBBIH CIUPT, OPOHOMNOJN, LETPUMHI, XJIOPHI
LETWIMUPUANHIS, XJIOPreKCUAMH, XJIOPOYTaHOJ, XJIOPKPE30J, XJOPKCHUJIEHOJ, Kpe3o,
STHJIOBBIH CIHPT, TDJIMLEPHH, TEKCETUANH, WMHIOMOYEBHHY, (eHON, (eHOKCHITaHON,
(beHNI>TUIOBBIN CIUPT, HUTPAT (PEHUIPTYTH, IPONIIICHIIIUKOIb U THMEPOCAL.

[00384] HnnroctpaTuBHbIe POTHBOTPUOKOBBIE KOHCEPBaHTbI BKJIFOYAIOT
OytunnapabeH, Merunnapaben, dTwinapaben, mnponwinapadeH, OEH30MHYIO KHCIIOTY,
TUAPOKCUOCH30MHYIO KUCIOTY, OeH30aT Kaimusi, copOar kanusi, O€H30aT HATPUs, MPOMUOHAT
HATPUsi U COPOUHOBYIO KUCJIOTY.

[00385] HNnmoctpaTuBHbIE CIIUPTOBBIE KOHCEPBAHTHI BKJIFOYAIOT 5TaHOJI,
MOJIUATUIIEHTNIUKONb,  ()eHOJ, (PEeHOJIbHbIE COENUHEHUs, OuceHon, XJopOyTaHOI,
TUAPOKCUOEH30aT U (PEHUIITUIIOBBINA CITHPT.

[00386] HUnnrocTpaTuBHbIE  KUCJIOTHBIE KOHCEPBAHTHI  BKIJIOYAIOT BUTAMUH A,
ButamuH C, ButamuH E, Oera-kapoTWH, JUMOHHYK KHCIOTY, VKCYCHYIO KHCJIOTY,

IETUAPOYKCYCHYIO KUCIIOTY, aCKOPOMHOBYIO KHCIOTY, COPOMHOBYIO KHCJIOTY U (PUTHHOBYIO

KUCJIOTY.
[00387] Jlpyrue  KOHCEpBaHThI  BKIIIOHWAIOT  TOKodepod,  Tokodeponanerar,
JeTepOKCUMME3UIAT, LEeTPUMUTI, Oy THITUPOBAHHBII TUPOKCUAHU30J (BHA),

Oyrunuposansbiii rugpokcuronyon (BHT), stunennuamun, naypuncynbdar Hatpus (SLS),
naypumdupcynbpar Hatpus (SLES), Oucynsdur HaTpus, MaTaOucynbGuT HaTpus, Cyiab(ur
kanmusi, Metabucynbdur kamus, Glydant Plus, Phenonip, merunmapaben, Germall 115,

Germaben II, Neolone, Kathon u Euxyl. B ompeneneHHpIX BapHaHTax OCYIIECTBICHUS
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KOHCEPBAHT TPENCTaBJsieT COOOW aHTHOKCHOAHT. B Ipyrux BapHaHTax OCYILIECTBJICHUS
KOHCEPBAHT MPEICTaBJIsieT COO0H XemaTtoo0pa3oBareb.

[00388] HUnmroctpatuBHble OydepHble BelIeCTBA BKJIIOYAIOT PACTBOPBI ILUTPATHOTO
Oydepa, pactBophl anleratHoro Oydepa, pactBopsl pocdaTHoro dydepa, XJIOpHI aMMOHUS,
KapOOHAT KaJbLUsl, XJIOPHUI KaJbLMS, LUTPAT KaJbLUs, TNIyOMOHAT KaJbLHs, TIIOLIENTAT
KaJIbLUi, TIIOKOHAT KajblKs, D—TIIFOKOHOBYIO KHCJIOTY, riuuepodocdar Kambius, JakTaT
KaJIbLMsI, TPOMAHOBYIO KUCIIOTY, JIEBYJIHMHAT KaJbLHs, IEHTAHOBYIO KHCJIOTY, IBYXOCHOBHBII
dochar xampums, (ocHOpHYIO KHUCIOTY, TPEXOCHOBHBIA (ocdar Kamplus, THIPOKCHA-
dochar xambims, aneraT Kaius, XJIOPUA KajMs, TJIFOKOHAT Kayus, KaJWiHbIE CMECH,
IBYXOCHOBHBIN (ochat kanusi, OHOOCHOBHBIN (pocdar kamus, GpochaTHO-KaAIUNHHBIE CMECH,
anerar Hatpus, OMkapOOHAT HATPUsl, XJOPWUA HATPHs, LUTPAT HATPUS, JAKTAT HATPHS,
ABYXOCHOBHBINH (ocdar HaTpus, OTHOOCHOBHBIH (ocdar HaTpus, ¢ocdaTHO-HATpHEBbIE
CMeCH, TPOMETaMHH, TMAPOKCHA MAarHus, THAPOKCUJ AJTIOMUHHMS, AJbIMHOBYIO KHCIIOTY,
aNUPOTreHHYIO BOAY, M30TOHUYECKHUI pacTBOp, pacTBop PuHrepa, STUIOBBIM CIMPT U T.A., @
TAK)Ke MX KOMOMHALIH.

[00389] HnnrocTpaTrBHBIE CKOJB3SIIINE CPENCTBA BKIIIOYAIOT CTEApaT MAarHus, creapar
KaJbLIUs, CTEAPUHOBYIO KHCJIOTY, AMOKCHA KPEMHHUS, TaJbK, COJION, TIHUIepUIOeraHar,
TUAPOTEHU3UPOBAHHBIE PACTUTEIbHBIE MACJa, MOJUITUIICHIJIUNKONb, OEH30aT HATPUS, alleTaT
HATpUsi, XJOPHUI HATPUSI, JICHLIMH, JaypuICcyib(ar MarHus, Jaypuicyabdar HaTpust U T.1., a
TaKke UX KOMOHHAITHH.

[00390] HnnroctpaTuBHbIE IPUPOAHBIE MACia BKJIIOYAIOT MUHJAIBHOE MacCiO, Macjo U3
KOCTOYEK adpHKOCa, Maclio aBOKaA0, Macyio babaccy, OepraMoTOBOe Maciio, Macyio U3 CEMSTH
YepHOU CMOPOAMHBI, Macjio OypayHHKa, MOOKEBEIOBOE MAacCyO, POMAIIKOBOE MAcio, Macio
KaHOJIbI, TMHHHOE MacjO, Maclio KapHayObl, KaCTOPOBOE MAacCjO, KOPUYHOE MAaCJO, Macio
KaKao, KOKOCOBOE MAacJyio, KUpP MEeUeHU TPEeCKH, KO(eHHOe Macio, KyKypy3HOe Maclo,
XJIOTIKOBOE MAcJIO, *KHUP 3MY, SBKAJHUIITOBOE MACJIO, MACJIO TIPUMYJIbl BEUEpHEH, phIOUi »Kup,
JBHSHOE MAacjo, T€PaHUOJ, MACJIO TOPJSHKH, MAciO W3 BHHOTPATHBIX KOCTOUYEK, MAacio
byHAYKa, MacIO MCCOMa, U3OMPOIMMIMHAPHCTAT, MAacio JK0K00a, MaciIo U3 IIOAOB JIAKOBOTO
AepeBa, JJaBAaHAMHOBOE MAcIo, JJABAHJOBOE MAcCJIO, JMMOHHOE Maciio, MacJo JIUTLest KyOeOsl,
Macli0 M3 OpPEXOB MAaKaJaMHH, MAacjO MaJbBbl, MAacJIO M3 CEMsSH MAaHIO, MacjoO U3 CEeMSH
NEHHWKA JIyTOBOTO, HOPKOBBIA JKHP, MacjiO M3 MYCKaTHOIO Opexa, OJMBKOBOE MaclIo,
amieIbCMHOBOE MAcClO, JKHP HCIIAHACKOro OepuKca, MaJbMOBOE MAcio, MaTbMOSIPOBOE
Maclio, Macyio U3 KOCTOYEK MEepPCHKa, apaxHhCOBOE MAclo, MAaKOBOE MAcyio, MacjioO U3 CEeMSH

TBHIKBBI, PAriCOBOE MAacjo, Macjo W3 PUCOBBIX OTPyOel, po3MapHHOBOE Maciio, cadiopoBoe
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MAacJio, CAHIAJI0BOE MAciio, Maciio Sasquana, Maciio yabepa, 00JIeMMXOBOE MACIiO, KYHKYTHOE
MAacJIo, MacJi0 U3 CeMsIH M, CHJIMKOHOBOE MAacCJiOo, COEBOE MAacio, MAacjO MOACOIHEYHUKA,
MacCJI0 YailHOTO AEPEeBa, MACJO YEPTOIOJIOXA, MACIO KaMEJIHH, BETUBEPOBOE MACJO, Macio
TPELKOro opexa MW Macjio 3apoibllield MIIEeHULbl. MImrocTpaTuBHbIE CUHTETHUYECKHE Macia
BKJIIOUAIOT Oe3 orpaHuueHus: OyTHJICTeapaT, KalpUJIOBBIH TPHUIJHUIEPUA, KaIPUHOBBIN
TPUTTIULEPU]], LUKJIOMETUKOH, IUATHIICEOALMHAT, OTUMETHKOH 360, W30mpONMMIMUPHUCTAT,

MUHEPAJIBHOE MaCJIO, OKTHUIIAOACKAHOII, OJICUJIOBBIM CIIUPT, CUJIUKOHOBOE MaACJIO U HX

KOMOWMHAIIHH.
[00391] JIOTIOTHUTETEHO KOMITO3ULIHSI MOKET conepkaThb dbocdomumnuz.
HnnroctpaTuBHbIE dbocdomunuast BKJIFOYAIOT, HO 0e3 OrpaHUuYeHUH,

nucreapounpocharugmnxonnn  (DSPC),  mumupucroundocharuaunxonmun  (DMPC),
aunanemuronndocharunmnxomus  (DPPC)  wu auoneowmn-sn-riauuepo-3-pocdoxonuH
(DOPC), 1,2-nunaypous-sn-riuuepo-3-pochoxomun  (aunaypounpochHaTUaHIXONUH,
DLPC), 1,2-gumupucromnn-sn-riunepo-3-pocdoxomus  (aumupucronndochaTHINIXONUH,
DMPC), 1,2-nuneHTaaekaHonI-sn-rauepo-3-pochox onmuH
(munenTanexaHomIpochaTUANIKOINH, DPDPC), 1,2-nunanbMUTOMII-SN-TIIULEPO-3 -
dochoxomuu (aunansmuronndocharunuaxonud, DPPC), 1-mupucronn-2-najisMUATOMI-SN-
riuiepo-3-pochoxonun  (1-mupucroun-2-nansmuronnpocharunumxomua, MPPC), 1,2-
TUMHUPUCTOMII-SN-ruiepo-3-[pocdo-rac-(1-rmunepon)] (DMPG) wu 1,2-gumupucron-3-
TpHMeTHJ’IaMMOHHﬁ-HpOHaH.

[00392] Kpome TOro, KOMIO3ULMA MOKET JOMOJHUTEBHO COAEPkKaTb IOJUMED.
HJ'IJ'II'OCTpaTI/IBHbIe MOJIMMEPDI, NPEAYyCMAaTPHUBAECMbBIC B TaHHOM HOOKYMEHTEC, BKJIFOUAKOT, HO
0e3 orpaHUYEHUi, MOJUMEPHI M COMOJIUMEPHI HA OCHOBE LIEJUTFOJIO3bI, HAMIPUMED, MPOCTHIE
a¢upBl HEJUTIONIO3b], Takue Kak Merwinennono3a (MC), ruapokcustmemntonoza (HEC),
runpokcunpormeitoiaoza  (HPC), runpokcunponmimMerwineutonoda  (HPMC),
metwiruapokcumyTieioioza (MHEC), wmerunruapokcunponwinenionoda (MHPC),
kapbokcumerunnemoioza (CMC) u ee pa3nuuHble COJHM, B TOM YHCIE, HANpUMED,
HATPUEBYIO COJIb, ruapokcudTIiKapbokcumermenonosa (HECMC) u ee pasnmudHble
comn, kapbokcumermnruapokcmyTineonoda (CMHEC) u ee pasznuunble conm, apyrue
nojucaxapuabl W TPOU3BOAHBIC TMMOJIUCAXaApUAOB, TaKHE KaK Kpaxmall, JACKCTPaH,
NPOU3BOJHBbIE [EKCTPaHA, XUTO3aH W aJbrHHOBAas KHCJIOTa W €€ pa3jiu4yHble COJIH,
KappariHaH, pa3jM4YHble CMOJIbl, B TOM YHCJE KCAHTAHOBYI) KaMelb, IYapOBYIO KaMelb,
FYMMI/Iapa6I/IK, KaMeab Kapal\/'II/I, KaM€lb T'X4aTTH, KOHXXAKOBYIHO KaM€Ib U TPAarakaHTOBYIO

KaM€b, TNIMKO3aMUHOTJIMKAHbI U MPOTCOITIUKAHbI, TAKUEC KAaK THAJIypOHOBass KHCJIOTa U €€
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cony, OeNKW, Takhe Kak SKeJNaTHH, KOJUIareH, ajabOyMuH U (QUOpHH, APYrHe IOJUMEPH,
HarpuMep, MOJUOKCUKUCIIOTHI, TAKUE KaK MOJIMIIAKTHI, TOJUTITHKOIH, COMOIIUMED JIAKTHIA
U TJINKOJIMAA W COTMOJIUMEP SIICHIJIOH-KANPOJIAKTOHA W TJIMKOJINZAA, KapOOKCHBUHWIJIOBBIE
noguMepel U ux conu  (nanpumep, xapbomep), noauBHHWINHPponuaoH (PVP),
MOJIMAKPUJIOBYIO KHUCIIOTYy M €€ COJH, TIOJIMAKPHJIAMHJ, COMOJUMED TOJIHAKPUIOBON
KUCJIOTBI/aKpHIaMUIa, MOJINAJIKAIEHOKCHIBL, TaKue KaK MOJIUSTUIIEHOKCH],
MOJIUMPOITMIIEHOKCHI, COTIONMMEpP STHJIEHOKCHUIA U MPONuiIeHokcuna u noaumep Pluronic,
NOJMOKCUATUIIEH  (TIOJNIMATUIICHIJIUKOND),  MOJMAHTUAPHUALL,  TOJMBHHWIOBBIA  CIIHPT,
NOJIMATUIIEHAMUH U MOJIMITUPUANH, NTOJUMEPB! Ha ocHOBe noimyTiieHrkons (PEG), rakue
kak IIOI'mnupoBannble nunuasl (Hanpumep, I19I-creapat, 1,2-aucreapomnni-sn-raunepo-3-
b ocdosranomamuH-N-[ METOKCH(TTONMUATHIIICHTUKOJB)-1000],  1,2-aucreapous-sn-riuuepo-
3-¢pochorranonamuH-N-[ METOKCH(TIOTUA TUIIEHTTIUKOJIB )-2000] u 1,2-nucreapounn-sn-
riuiepo-3-pochosranonamuH-N-[ METOKCH(TIOTUATHIIEHTIIMKOJIB)-5000]), UX COMOIMMEpPHI U
COJIN.

[00393] Kpome TOro, KOMo3uuust MO>KeT JAOMOJHUTENBHO COAEPKATh SMYJIbIUpPYIOLIee
cpencTBo. MnmocTpaTiBHbIE SMYJIBTUPYIOLINE CPEACTBA BKIIIOYAIOT, HO 0€3 OrpaHHuYeHHH,
nojusTuieHrukoab (PEG), monmunponuieHrIMKob, MOJUBUHIIIOBBIH CHHPT, MOJNU-N-
BUHWIMUPPOJIUIOH M HMX COIMOJUMEPBI, IOJIOKCAMEPHbIE HEHOHHbIE Cyp(aKTaHTHI,
HEeHTpalbHbIE  BOJOPACTBOPUMBIC  TOJHCAXapuAbl  (Hanpumep,  AEKCTpaH, (UKOII,
LIEJUTIOJIO3bI), HEKATHOHHBIE TOJMMETAKPHJIAThI, HEKATHOHHBIE TOJIMAKPUIIATHI, TAKHE Kak
NoJH(MET)aKpPUIIOBasi KHCIOTA, W aMUABI CIOKHBIX 3(QHPOB U HMX THUAPOKCHUATKHUIAMUJIBI,
NPUPOAHBIE AMYJIBraTopbl (Hanpumep, apaBUNCKYI0 KaMeIb, arap, ajJbrHHOBYIO KHCIOTY,
aJIbIMHAT HATPHsI, Tparakaut, SkcTpakt Chondrux, XonecTepuH, KCaHTaH, MEKTHH, JKEJIATHH,
SIMYHBIN JKENTOK, Ka3€eHH, JIAHOJHH, XOJIECTEPUH, BOCK U JICLUTHH), KOJUIOMIHBIC TJIMHBI
(nanpumep, GerTOHHT [aMmOMOCHIUKAT| 1 Veegum [aJFOMOCHIIMKAT MarHus|), MpOU3BOIHBIC
AMHHOKHUCJIOT C JUIMHHOHN LIeTIbI0, BBICOKOMOJIEKYJISIPHBIE CIIUPTHI (Hanpumep, CTeapuioBbId
CIHPT, LETUJIOBBIN CIHPT, OJICHIIOBBII CIIHPT, TPUALETHHMOHOCTEApAT,
STHJICHTJIMKOJBINCTEAPAT,  TIHLEPHIIMOHOCTEApPAT H  MPOMIJICHTJIHMKOJIbMOHOCTEApAT,
NOJIMBHHMJIOBBIN CriUpT), KapOomeps! (Hanpumep, kapOOKCHUIIOIUMETHIIEH, TTOJIUAKPUIIOBYIO
KUCJIOTY, TOJMMEP AaKpPWJIOBOH KHUCJIOTBI W TMOJUMEpP KapOOKCHBHHIII), KapparuHaH,
NIPON3BONIHBIC LEJUTIOJIO3BI (nanpumep, KapOOKCHMETHIILIEIUTIOJIO3Y HATpHs,
MOPOLIKOOOPA3HYO LEIUTI0NI03Y, THAPOKCUMETHILEIUTION03Y, THIPOKCUIIPONMIIILEIIII0NO03Y,
TUAPOKCUIPONMIMETHIILEIUTFOJIO3Y, METHIILEIUTIONO3Y), CIOXKHBIE 3PUPbI )KUPHOH KHUCIOTHI

u  copbutra  (Hampumep, NoJIMOKCHITHIIeHCOpOuTaHMoHoNaypar  [Tween  20]
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nonmokcuaTHieHcopburan [Tween 60], monmokcusTHIIeHCOpOUTaHMOHOOJeaT [Tween 80],
copbutanMoHonansMuTat [Span 40], copburanmonocreapart [Span 60], copburanTpucreapar
[Span 65], rmmepunMoHooseat, copbutaaMmonoosnear [Span 80]), cioxHbIe >GUPHI
TIOJIMOKCUATHIIEHA (Hanpumep, TONTHOKCUITIIIEHMOHOCTeapaT [Myr) 45], moJMOKCHITHIICH-
TUAPOTEHN30BAHHOE KAaCTOPOBOE MAcCjO, TNOJMITOKCHIMPOBAHHOE KacTOPOBOE Maclo,
noJIMOKCUMeTHIeHcTeapar U Solutol), cnoxkable 3QUPHI KUPHOH KHCIOTBI M Caxapo3bl,
CIOKHBIE 3(UPBl KUPHOH KHCIOTBI W monudTUiIeHrmkonsa (manpumep, Cremophor),
MOJIMOKCUATUIIEHOBBIE 3UPHI (Hanpumep, TIOTUOKCUITUIIEHOBbIH 3(hHp J1aypHIIOBOrO CIIUpTa
[Brij 30]), NOMMBUHMWIMUPPOIHIOH, TUATHIIEHTJIUKOIBMOHONAYPAT, TPUITAHOJIAMHHOJIEAT,
oJieaT HaTpUs, OJeaT Kajus, STHJIOJEAT, OJEMHOBYIO KHCIIOTY, 3TUIUIAypaT, Jaypuicyibdar
Hatpus, Pluronic F 68, Poloxamer 188, Opomun nerpuMoOHUs, XJIOpUA LETHUINHPUIUHUSA,
xjopuz OEH3aJKOHMs, NOKy3aT HATPUsl W T.JA., W/WIM uX KoMOuHaimu. B omnpeneneHHbIX
BapUAHTAX OCYLIECTBJIEHHS SMYJIbTUPYIOIIEe CPEACTBO MPEACTABISIET COOOI XONeCTepHH.
[00394] Kpome  ToOro, KOMITO3 ULIUST MOXET  JONOJIHUTEIBHO COZAEpKaTh
aroJIMNONPOTENH. B mpenpiaymux HCClIenoBaHUsAX COOOIIANOCh, YTO anoJunonporenH E
(ApoE) Obun1 crmocoOeH MOBBIIATH TMOMJIOIIEHHE KIETKOW M CAWJICHCUHT TEHOB IS
onpenesneHHoro tuna marepuanoB. Cwm., nanpumep, Akinc, A., et al., Targeted delivery of
RNAi therapeutics with endogenous and exogenous ligand-based mechanisms. Mol Ther.
18(7): p. 1357-64. B onpeneneHHbIX BapHAHTaX OCYLIECTBICHHS AINOJHIIONPOTEUH
npezacrasisier cobori ApoA, ApoB, ApoC, ApoE umu ApoH, nnm ux uzodopmsr.

[00395] Kunkyue KOMIOZMLIMM BKJIIOYAIOT OSMYJIbCUH, MHUKPO3IMYJIBbCUH, PAaCTBOPHL
cycrieHsuu, cuponsl U Hactoiiku. Kpome APPL >xuakas kKOMMIO3ULMS MOXKET COAEpKaTh
UHEpPTHBIE pa30aBUTENH, IMUPOKO MPUMEHsIEMble B JAHHOW OOJIACTH TEXHHMKH, TAKHUE KakK,
HaTpuMep, BOJA WU IPYTHE PACTBOPUTEIH, COMOOUIM3HPYIOLINE CPENCTBA H SMYJIbIATOPHI,
TAKME KAaK OTWIOBBIA CIUPT, H3OMPOMNMJIOBBI CHUPT, OTHJIKApOOHAT, ATHJIALETAT,
OeH3WNoBBI  crupT, — OEH3WJIOEH30aT,  MPOIHJIEHTJIUKOJIb, 1,3-0y THJIEHTTUKOJTb,
auMmetwipopmMaMun, Maciaa (B YaCTHOCTH, XJIONMKOBOE MAcCio, Macjio 3€MIITHOTO Opexa,
KYKYPY3HOE MacJio, Maclio 3apOAbIIIeH, OJINBKOBOE MACJIO, KACTOPOBOE MACJIO U KYH)XKYTHOE
Maclio), TIULEPUH, TeTparuapoPypdypuIoBbIi CHUPT, MONUITUICHIVIUKONNA H CJOKHBIC
3pUpBI KUPHBIX KUCIOT U COPOUTA, a Takke MX cMecH. [loMIMO MHEPTHBIX pa3OaBUTENEH
nepopasbHbIe KOMITO3UIIMK MOTYT TaKKe COAEPIKaTh BCIIOMOTaTENIbHbIE CPEICTBA, TAKHE KaK
CMauyMBaIOIIEe CPENCTBA, SMYJIBIHPYIOINE U CYCIIEHANPYIOLINE CPENCTBA, MOMCIACTUTEIH,

BKYCOBbBI€ U apOMaTU3UPYIOLINE CPENICTBA.
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[00396] NHbeKkUMOHHBIE KOMIIO3ULIMM, HANpPUMEp, WHBEKLUOHHBIC BOJHBIE WIH
MAaCJIsIHbIE CyCIEH3UH MOXHO COCTaBJIATh B COOTBETCTBUU C U3BECTHBIM YPOBHEM TEXHUKU C
MIPUMEHEHNUEM JTUCTIEPTUPYIOLIUX UM CMAYUBAIOLINX CPEACTB U CYyCHEHAUPYIOLIUX CPEACTB.
CrepuibHBIN HHBEKIIMOHHBIN MPEnapaT TakKe MOKET MPENCTaBIsATh COOON MHbEKIIMOHHBINA
pPacTBOp, CYCHEH3UI0 WJINM 3MYJIbCUK0 B HETOKCHUYHOM IPUEMIIEMOM I MapEeHTEPaIbHOIO
BBEJICHUs pa3baBUTeNie WIIM PACTBOPUTEIIE, HATIPUMED, B BUAE pactBopa B 1,3-Oyrannmone. K
YUCJIy NPUTOAHBIX HAIMOJHUTENEH W PaCTBOPUTENEH, KOTOPbIE MOXHO NPUMEHSTH [JIs
bapMaleBTHYECKUX MM KOCMETHYECKHX KOMIIO3HMIMH, OTHOCATCS BOAA, pacTBOp PuHrepa,
U.S.P. u nusoroHuyeckuil pactsop xsopuna Hatpus. Kpome Toro, crepuibHble HeleTyuue
MacJja TPaaULMOHHO MPUMEHSIOT B KA4eCTBE PACTBOPUTENS UM CyCHEHAUPYIOLIEH CPEIbL.
MOoO3KHO TPUMEHSTH JIIOOble OE3BKYCHbIE HEJNETy4YHe Macjia, B TOM YHUCJIE€ CHHTETHUECKHUE
MOHO- WM auriauuepuasl. Kpome Toro, npu nony4eHUMM HHBEKLUOHHBIX JIEKAPCTBEHHBIX
(GOpM NPUMEHSIOT >KUPHBIE KHUCIIOTBHI, TaKHe KakK OJIEMHOBas KHUCJIOTa. B ompeneneHHbIX
BAPMAHTaX OCYIIECTBJIECHUS YaCTHULbI CYCNEHAUPYIOT B >KUIKOCTH-HOCHUTENE, COAEp Kallel
1% (Bec/obvem) kapbokcumermnemntonossl Hatpusi U 0,1% (oO6bem/o0bem) Tween 80.
HMHBEKIMOHHYI0 KOMIIO3UIIMIO MOXKHO CTEPHIIM30BaTh, HAPUMED, C MOMOLIBIO (QUIbTPALIH
yepe3 GpuiabTp, 3aAepKUBAIOIINA OaKTepHi, HIIH IyTeM BHEAPEHUS CTEPUIM3YIOIINX CPEACTB
B (opMe CTEepPHJIbHBIX TBEPABIX KOMIIO3HMLMN, KOTOPbIE MOXKHO PAaCCTBOPSTH WU
OUCIEPTUPOBATh B CTEPWIBHON BOJE WM B IPYrOi CTEPUIIBHON MHBEKLIMOHHON Cpenie nepen
IIPUMEHEHUEM.

[00397] Komnosuumu [ peKTaJbHOrO WM  BAarMHAJIBHOIO BBEAEHUS MOTYT
HAXOIUTBHCSI B (OpPME CYNIO3UTOPHEB, KOTOPbIE MOXKHO TMOJY4aTh IMyTEM CMEIIMBAHUS
4acTUL € NOAXOMAAIIMMM HEPa3APaKAIMMMH  BCIIOMOTAaTEIbHBIMU  BEIIECTBA  WUJIU
HOCUTENSIMM, TaKUMH KaK MacjlO Kakao, MOJUITUICHIJIMKOIb, WJIM BOCKOM JJIA
CYNINO3UTOPUEB, KOTOPBIA SIBJISETCA TBEPABIM NPU TEMIIEPAType OKPYXKAKOIIEH Cpenbl, HO
JKUIKAM TIPU TEMIIEpaType Tela H, TAKUM 00pa3oM, TaeT B MPSIMOM KUIIKE UM BarHHAJIBHOU
MIOJIOCTH U BBICBOOOXKIAET YaCTHUIIBL.

[00398] Teepnble KOMIO3UIIMHU BKJIFOYAIOT KAICYyJIbl, TAOJETKH, MHJIFOJHN, MOPOIIKUA U
rpaHyibl. B Takux TBepAbIX KOMIO3ULUAX YaCTHULbI CMELIAHBI 10 MEHbIIEH Mepe C OJHUM
BCTIIOMOTATEJIbHBIM BEINECTBOM W/WJIHM a) 3alOJHHUTEISIMH WIH CYXUMH pa30aBHTEISIMH,
TaKUMH KaK Kpaxmajbl, JIAKTO3a, Caxapos3a, INIIOKO03a, MAaHHUT U KPEMHHUEBas KHUCJIOTA,

>

b) CBA3YIOIIMMHK  BEIECTBAMH, TAaKUMH KakK, HampuMmep, KapOOKCHMETHIILENII0N03a,
AJIbr'MHAaThl, KEJIATUH, MNOJUBUHUINHUPPOIUAUHOH, Ccaxapo3a U apaBI/IfICKaSI KaMEb,

C) CMAuMBaTENISIMU, TAKUMH KaK TIHLEPHH, d) BemecTBaMu 1Uisl YAYYIIEHUs] PaciagaeMOCTH
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TabJIETOK, TAaKUMH KakK arap-arap, KapOOHAaT KaibLus, KapTO(ENbHBI MM MaHHUOKOBBIH
KpaxMaJj, aJblHHOBash KHCJIOTA, OIpEAeNieHHble CHIIMKATBl M KapOoOHAT HaTpws,
€) CPEeACTBaMHU JUIsI 3aMEIUICHUs] PAacTBOPEHUs, TakuMH Kak mnapadus, f) yckopurensmu
BCACBHIBAHMS, TAKUMHU KaK COENUHEHHUsS UYETBEPTHYHOTO AMMOHHS, &) CMAaYUBAOIINMHU
cpenBamy, TaKUMH KakK, Hampumep, LETWIOBBIH CHOUPT U I[NIMLEPUHMOHOCTEApar,
h) copbeHTamm, TakUMH KakK KaOJMHOBAasi U OEHTOHWUTOBAsl TJIUHBL, U 1) CKOJIB3SIIIUMU
BELIECTBAMM, TaKUMU KakK TajibK, CTeapaT KaJbLus, CTeapaT MarHus, TBEpAbIC
MOJIMATUIICHTJIUKOIY, JaypuicynbdaT HaTpUsl U UX cMecu. B cimywae kamcyn, TabneTok u
NIIIOJIb JIEKAPCTBEHHAsi (opMa MOXKET Takxke copepykaTb OydepHble BelecTBa. 1Bepible
KOMITO3ULIMM AHAJOTUYHOIO THUIIA TaK)KE€ MOXKHO NPUMEHSTb B Ka4eCTBE 3aIOJIHUTEIIEH B
TBEPAbIX W MSTKUX 3alOJHEHHBIX JKEJIAaTHMHOBBIX KAaICyJax C TMPUMEHEHUEM TaKHhX
BCIIOMOTATEIbHBIX  BEIIECTB KaK JIaKTO3a WJIM  MOJIOUHBI  caxap, a Takxke
BBICOKOMOJIEKYJISIPHBIX MOJU3TUJICHIJIUKOJIEH U T.II.

[00399] Tabnerku, napaxe, KancCyjbl, MHIOJIA M TPaHYJbl MOXKHO TMOJy4YaThb C
MOKPBITUSMH U O0OJIOYKAMH, TaKUMH KaK SHTEPOCOMIOOMIIbHBIE MOKPBITUS M Jpyrue
HOKPBITHSA, XOPOLIO M3BECTHBIE B OOJACTH COCTABJIEHUs JIEKAPCTBEHHBIX mpenapatoB. OHu
HeoOsI3aTeNIbHO ~ MOTYT  COIEpPXKaTh  3aMyTHSIOLIME  CPEACTBA, a TakKKe  MOTYT
XapaKTEePU30BaTbCSI TAKUM COCTaBOM, 4YTO OHH BBICBOOOXKIAIOT TOJBKO AaKTHBHBIM
uHrpenuenT(bl), WJIH, MPEANOYTHTEIbHO, B  ONPENEJIEHHOH YacTH  KHUINEYHHKA,
HEeoOsI3aTeNIbHO € OTCPOYEHHBIM  BBICBOOOXKAEHHEM. [IpuMepbl KOMIO3WULUHA  1ist
3aKJIFOUEHHUs], KOTOPbIE MOXKHO NMPUMEHSITh, BKIIFOUYAKOT MTOJIUMEPHBIE BELIECTBA U BOCKH.
[00400] TBepable KOMIIO3MLMM AHAJOTUYHOTO THIA MOXKHO TaKXe NPUMEHSTh B
KaueCTBE 3alOJHUTENEH MIATKUX M TBEPABIX 3alOJHEHHBIX JKEJIATUHOBBIX KAamCyJ, C
IIPUMEHEHNEM TaKHUX BCIIOMOTATENbHBIX BELIECTB KAK JIAKTO3a WJIM MOJIOYHBIN caxap, a
TaKe BbICOKOMOJIEKYJISIPHbIE MOMUSTUIICHIVIUKOIU U T.11.

[00401] KoMno3uuuu njis MECTHOTO WJIM TPAHCAECPMAIbHOTO MPUMEHEHUS] BKJIHOYAIOT
Mas3H, MacThl, KPEMbI, JIOCbOHBI, I'eJIH, TIOPOIIKH, PaCTBOPBI, CIPEH, JIEKAPCTBEHHBIE (hPOPMBI
st uHrajasiuui i mnacteipu. APPL mpumemmBaroT K BCIIOMOTaTelbHOMY BEIIECTBY H
moboMy HEOOXOOUMOMY KOHCEepBaHTY wWind Oydepy, KOTOpbII MOXKET NOTpeOOBaTHCS.
Odranpmuuecknii cOCTaB, YIIHBIE KAIUTH U IVIA3HbIE KAIUTd TAKXKe MPEAYCMATPUBAIOTCS, KaK
BXOZSIIHE B 00BEM HACTOSIIETO H300PETEHUS.

[00402] Masuy, nactel, kpeMbl U renu kpome APPL MoryT coznep:kaTh BCIIOMOTaTeNNbHbIE

BEINECTBA, TAKHWE KaK JKMBOTHBIH M PACTHTEIbHBIA JKHPBL, Macjia, BOCKH, NapaduHBbI,
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Kpaxmaj, TparakaHT, MPOU3BOAHBIE LEJUIFOJIO3bL, MOJIUITWICHIVIMKONH, CHJIUKOHBIL,
OEHTOHMTBI, KPEMHHUEBAS KICIIOTA, TAIbK M OKCHJ] [IMHKA WJIA UX CMECH.

[00403] ITopomku u cnpen kpome APPL Moryr conep:kaTb BCIIOMOTaTeNbHbIE
BELIECTBA, TAKHUE KaK JIAKTO3a, TajbK, KPEMHUEBas KHUCJIOTA, TUAPOKCHUI AJFOMHHUS,
CHJIMKATBI KaJIbIIUS U MOPOLIKOOOPa3HbIN MOJMAMUA M CMECH 3TuX BemlecTs. Cripen MoryT
JOMOJIHUTEIIBHO cozepKaThb CTaHAAapTHbIE ra3bl-BbITECHUTEIIN, TaKue KaK
XJ0pPTOPYTIIEBOAOPOIBL.

[00404] TpancaepmanbHbIe TJIACTBIPH OONATAIOT IOMOJHHUTEIBHBIM IMPEUMYIIECTBOM
no o0ecrneueHnur0 KOHTPOJIUPYEMOH JOCTaBKM COEAMHEHUs B oOpraHusm. Takue
JIeKapCTBeHHbIE (POPMBI MOXKHO MOJYYUTh ITyTEM PACTBOPEHUS WM AUCIIEPTUPOBAHUS
MHUKPOYACTHUL UJIM HAHOYACTHUL B MOAXOAALIEN cpeae. Takke MOKHO MPUMEHSTh YCUITUTENH
NOTJIOUIEHUs] [AJi1 TOBBILIEHUS IOTOKA COeAVHEHMsT uepe3 Koxky. CKOpOCTb MOXKHO
KOHTPOJIUPOBATh JMOO MyTeM MOJy4eHHUs MeMOpaHbl, KOHTPOJUPYIOLIEH CKOPOCTb, JHOO

MyTeM AUCIEePrUpOBaHUs YaCTHUL] B MOJUMEPHON MaTpHLE WU MOJUMEPHOM rele.

Cpeocmea

[00405] CpencTBa, KOTOpble HEOOXOUMO TOCTABJISITh C TIOMOIIBI CUCTEM, OMUCAHHBIX
B JAaHHOM JOKYMCHTEC, MOI'YyT HNpPEACTaBJIATH coboii J'[e'-le6HbIe, AUArHOCTHYECKUEC WU
npoduakTuueckue cpencrsa. JroOoe XUMUYECKOe COeIMHEHHE, KOTOpOoe HeoOXOauMo
BBECTHU Cy6”beKTy, MOXKHO JOCTaBJIATH C IIOMOINBKO KOMIIJIICKCOB, ITHKOYACTHL, HAHOYACTHII,
MUKPOYACTHUL, MULECJLTI WU JIMIIOCOM, OIMMUMCAHHBIX B JAHHOM JOKYMECHTEC. CpeI[CTBO MOKET
NPEACTABISITH COOOW  OPraHMYEeCKyK MOJeKydy (nmanpumep, ne4eOHOE CpEencCTBO,
JIEKAPCTBEHHOE CPEICTBO), HEOPTAaHUYECKYI) MOJIEKYJy, HYKJIEHHOBYIO KHUCIOTY, O€JoK,
AMHUHOKUCJIOTY, NENTHUM, MOJUIICTITH, ITOJIMHYKJIICOTUA, HACIUBAOIIEE CPEACTBO, U30TOITHO
MCYCHYHO OPraHUYCCKYyH0 HJIM HCOPraHWYECKYH0 MOJICKYJY, BAKIUHY, UMMYHOJIOTUYCCKOEC
CPEICTBO U T.A.

[00406] B ompeneneHHbIX BapuUaHTaX OCYLIECTBJIICHHs CPENCTBA MPEACTABISIOT COOOH
OpPTaHUYECKHUE MOJIEKYJbl C (papMareBTUYECKOH aKTUBHOCTBIO, HANpUMEp, JEKapCTBEHHOE
cpencTBo. B ompeneneHHbIX BapuaHTaX OCYIIECTBIEHUS JIEKAPCTBEHHOE CPEJICTBO
npeAcTaBisier coOOl aHTHOMOTHK, TMPOTHBOBHPYCHOE CPEACTBO, AHECTETHK, CTEPOHIHOE
CPEICTBO, MPOTHBOBOCHAIUTEIBHOE CPENCTBO, IPOTHUBOOIYXOJIEBOE CPENCTBO, CPEIACTBO
MpoTUB paka, AHTHUTI'CH, BaKLIMHY, AHTUTECIIO, MPOTUBOOTCUHOC CpPEACTBO,
MPOTUBOTUNIEPTOHNYECKUI Mpenapar, CeIaTUBHOE CPEICTBO, MPOTHBO3a4aTOYHOE CPENCTBO,

CPEACTBO,  CIOCOOCTBYIOINEE  HACTYIUIEHHIO  HJIM  COXPAaHEHHIO  OEpEeMEeHHOCTH,
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AHTUXOJIMHEPTUYECKOE CPENICTBO, AHAJIBI€TUK, AHTHIENPECCAHT, CPEACTBO, YMEHbBINAIOIIEEe
YacTOTy, JJIUTENBbHOCTb U TNPOSIBIEHHE MCUXOTUYECKUX SIH30/0B, P-anpeHOOIOKHUpYyIoIIee
CPEACTBO, NUYPETHK, CEPAEUHO-COCYIUCTOE AKTUBHOE CPEICTBO, COCYIMCTBHIM Iperapar,
HECTEPOUIHOE MTPOTHBOBOCTIAJIMTEIBHOE CPENCTBO, ITUTATENIHOE BEIECTBO U T /.

[00407] B ompeneneHHBIX BapHMaHTaX OCYINECTBJIECHUS HACTOSIIErO H300pETEHUs,
CPEACTBO, KOTOpPOE HEOOXOMMO IOCTABUTD, MOXKET MPEACTABIATH COOOH CMECh CPENICTB.
[00408] JlnarHoCTHUYECKHME CPEACTBA BKJKOYAKOT TIa3bl, METAJUIbL, KOMMEPUYECKHU
IOCTYIIHBIE BU3YAIM3UPYIOIINE CPEACTBA, INPUMEHsEMble B MO3UTPOHHO-3MHCCHOHHON
tomorpadun (PET), xommerotepuoit Tomorpadpuu (CAT), omHOPOTOHHON 3MHCCHOHHOU
KOMITBIOTEPHOIN TOMOrpaguu, peHrreHorpaduu, (GpiyopocKOonuu W MarHUTHO-PE30HAHCHON
tomorpaduu (MRI); a Takxe kKOHTpacTHble cpencTsa. [Ipumepsl NOAXOAALINX BEIIECTB IS
NPUMEHEHUs] B KaueCTBe KOHTPACTHBIX cpeacTB /i MRI BKIIOYAIOT XenaThl raJoJuHMS, a
Tak)ke JKee30, MarHuii, Maprasen, Menb U xpom. IIpumeps! BemecTs, npurogHbix 1ist CAT
U PEHTTEHOJIOIMYEeCKOro UCCIEeIOBAHUS BKIIIOYAIOT HOACOAEepIKALIIe BEIIEeCTBA.

[00409] JleueOHble M MPOMIAKTHYECKHE CPENCTBA BKIIIOYAIOT, HO 0€3 OrpaHuueHHi,
aHTUONOTHKY, OMOJOTMYECKH AaKTHBHbIE NOOABKM W BakKUMHBL B cOCTaB BakIMH MOTYT
BXOZIUTH BbIEJIEHHbIE OENKN WM NEeNTHUAbI, WHAKTHBUPOBAHHBIE OPraHU3MbI U BHUPYCHI,
MEpTBbIE OPTaHU3MbI U BUPYCOB, T€HETHUYECKH M3MEHEHHbIE OPTaHU3MbI U BUPYCHI, a TAK)KE
SKCTPAKThl KJETOK. JleueOHble M NPO(HUIAKTHYECKHE CPEIACTBA MOXKHO OOBEOUHSTH C
UHTEpJICHKUHAMH, MHTEP(EPOHOM, LUTOKMHAMHU U AABIOBAHTAMH, TAKUMH KaK XOJIEPHBIH
HK30TOKCHH, KBaclLbl, anibioBaHT PpeitHna u 1.1, IIpodunakTuyeckue cpencTsa BKIOYAIOT
AHTHIeHbl TaKUX OaKTepUaNbHBIX OPTaHU3MOB, Kak Streptococccus — pneumoniae,
Haemophilus influenzae, Staphylococcus aureus, Streptococcus pyrogenes, Corynebacterium
diphtheriae, Listeria monocytogenes, Bacillus anthracis, Clostridium tetani, Clostridium
botulinum, Clostridium perfringens, Neisseria meningitidis, Neisseria gonorrhoeae,
Streptococcus mutans, Pseudomonas aeruginosa, Salmonella typhi, Haemophilus
parainfluenzae, Bordetella pertussis, Francisella tularensis, Yersinia pestis, Vibrio cholerae,
Legionella pneumophila, Mycobacterium tuberculosis, Mycobacterium leprae, Treponema
pallidum, Leptospirosis interrogans, Borrelia burgdorferi, Camphylobacter jejuni n T.11,
AHTUIeHbl TAaKUX BHPYCOB, KAaK BHUPYC HATYpalbHOW oOcCmbl, BHpPyCc rpumma A u B,
pecnupaTopHO-CHHLIMTHANIBHBIA BUPYC, BUPYC mnaparpunna, Bupyc kopu, BHY, Bupyc
BETPSIHON OCIBbI, BUPYC MPOCTOro repreca 1 u 2 Tumna, HUTOMErajloBUPYC, BUPYyC DMIITEHHa-
bappa, poraBupyc, puHOBHUPYC, aA€HOBUPYC, MANMMIJIOMABUPYC, BUPYC IMOJIUOMUEINTA, BUPYC

SMUAEMUYECKOr0 TapOTHTa, BUPYC OEIIeHCTBa, BUPYC KpacHyxH, BUpyCc Kokcaku, BUpYC
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JIOMIAANHOTO SHIe(annTa, BUPYC SMOHCKOro 3HIe(daanTa, BUPYC KENTON JTUXOPAAKH, BUPYC
nuxopanku aojuHbl PudT, Bupyc rematuta A, B, C, D u E u T.n.; aHTurensl rpudos,
NPOCTEHIINX W TApa3sUTUYECKUX OpPraHM3MOB, Takux kKak Crypfococcus neoformans,
Histoplasma capsulatum, Candida albicans, Candida tropicalis, Nocardia asteroides,
Rickettsia ricketsii, Rickettsia typhi, Mpycoplasma pneumoniae, Chlamydial psittaci,
Chlamydial trachomatis, Plasmodium falciparum, Trypanosoma brucei, FEntamoeba
histolytica, Toxoplasma gondii, Trichomonas vaginalis, Schistosoma mansoni u T.. OTH
AHTUIeHbl MOTYT HAaXOOUTBCS B (pOPME LENbHBIX YOUTBIX OPraHHW3MOB, MENTHIOB, OEJKOB,

TIIUKOIIPOTEUHOB, YITICBOAOB UJIN UX KOM6HHaHHﬁ.

Hauenusarouwjue cpeocmesa

[00410] ITockonbKy 3a4acTyr0 HEOOXOIMMMO HALIENMBAThCS HA OMPENEIEHHYIO KIIETKY,
CKOIUleHHe KJeTok win Tkanb APPL, a Takke KOMIUIEKCBI, JIUIIOCOMBI, MHIIEJUIBI,
MHUKPOYACTHUIIbI, TUKOYACTHLIBI W  HAHOYACTHULIbL, IIOJYy4YE€HHbIE C HHUM, MOJKHO
MOAM(MULMPOBATh TaKMM 00pa3oM, YTOOBI OHM BKJIIOYAIHM HALEIMBAIOIIUE CPEACTBA WU
Hauenuparomue ydactku. Hampumep, octoB APPL MoxeT BKIHOYAaTh HALEIUBAKOLIUN
y4acTOK. MHOXKECTBO CPEACTB WJIN YYaCTKOB, KOTOPBIE HALIEINBAIOT HA KOHKPETHBIE KIIETKH,
U3BECTHBI B COOTBETCTBYIOINEH obnactu TtexHuku. Cwm., nanpumep, Cotten et al., Methods
Enzym. 217:618, 1993. Hanenuparoiue cpencTBa MOTyT ObITh BKJIFOUEHBI IO BCEMY 00beEMY
YaCTHUIbl MJIH MOTYT HaXOJUThCS TOJBKO Ha MOBEPXHOCTU. Hanenuparomue cpencrsa MOTyT
NPEACTaBIsTh COOOH OeNoK, MenTHH, YIJIEBOX, TNIMKOMPOTEHH, JIMIUA, MAJyI0 MOJIEKYJY,
HYKJICMHOBYIO KHCJIOTYy U T.J. Hanenuaromiee CpencTBO MOXKHO TPUMEHSTb IS
HALIeJTMBAHUS Ha Criel(pryecKue KISTKU WM TKAHH MM MOYKHO MPHMEHSITh ISl YCKOPEHUs
SHIOLMTO3a WK (haroruTo3a 4acTUlbl. [IpuMepsl HAETUBAIOIIUX CPEACTB BKJIFOYAKOT, HO
0e3 orpaHudYeHus, aHTUTENa, (PArMEHThl AHTUTEJ, JIUMONPOTEUHBbl HU3KOH IUIOTHOCTH
(LDL), TpaHcheppuH, acHalOmIMKONPOTEeHHbl, Oenok gpl20 obomouku  BHUpyca
ummyHoaeduiura dyenoseka (BUY), yrieBoabl, TUraHIbl PeLENTOPOB, CHANOBYIO KHCIIOTY,
antaMepsl U T.7. Ecnu HaunenwBaromee CPeAcTBO BKIKOYEHO IO BCEMY OOBEMY HACTHILIBI,
HALIEJIMBAIOIEe CPEACTBO MOXKHO BKJIOYaTh B CMECh, KOTOPYIO MPHUMEHSIOT IJIs
oOpaszoBanus yactul. Ecim HauenuBarolee CpeacTBO HAXOAUTCS TOJBKO HA TOBEPXHOCTH,
HALIEJTMBAIOINEE CPENCTBO MOJKHO CBSI3BIBATH (M.€., C TIOMOIIBIO KOBAJIEHTHOH CBS3H,

rupooOHOrO B3aMMOAEWCTBYSI, BOAOPOIHOW CBSI3HM, BaH-AEP-BAAIbCOBOTO WA JAPYTUX
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BSaI/IMOI[efICTBPIfI) C O6pa30BaHHbIMI/I JaCTUulaM ¢ MPUMEHCHUEM CTAHAAPTHBIX XUMHUYCCKNX

METOOHK.

Ionunyxieomuonsie Komniiekcot

[00411] Hacrosimmee n3obperenue npenycmarpusaer, uto APPL ocobeHHO mpuromHsl
Ipu BBeleHUU noauHykjaeotunos. Hanpumep, APPL copepskat BTOpUUHbIE UJIH TPETHYHbIE
aMMHBI, U, XOTS 5T aMHUHBI SBJISIOTCS MPOCTPAHCTBEHHO 3aTPYAHEHHBIMH, OHH CHOCOOHBI
HEKOBAJICHTHO B3aUMOJEHCTBOBaTh ¢ mnonuHykieotunoM (wanpumep, JIHK, PHK,
cunternueckumu  anajoramu  JIHK w/mmm  PHK, rubpumamun JHK/PHK wu T.1.).
ITonuHykaeoTuapl WM HUX NPOU3BOAHBIE MPUBOAAT B KOHTakT ¢ APPL mpu ycnosusx,
NPUTOAHBIX Uil  OOpa3OBaHUs HEKOBAJEHTHOrO KoMmIuiekca mnonunykieotun/APPL.
ITonararot, yro B3aumoneiicteue APPL ¢ moinuHykaeoTHIOM MO MEHbLIEH Mepe YaCTUYHO
NPENATCTBYEeT pa3pyLICHUIO MOJUHYKJIeoTUna. BcenencTsue HeNTpanusauuu 3apsaa Ha
CKeJleTe MOJMHYKJIEOTHAa HEHTPAIbHBIA WM C1a00-TTOJIOKHUTENBHO 3aPsHKEHHBIH KOMIUIEKC
TaKXe Jierde CrocoOeH MPOXOAWUThH uepe3 ruapodoOHble MeMOpaHbl KIETKH (Hanpumep,
LIUTOIIA3MAaTUYECKYI0, JIN30COMAJIbHYIO, SHIOCOMAJIbHYIO, sIepHYI0). B ompeneneHHbIX
BAPUAHTAX OCYINECTBJICHUS KOMIUIEKC SIBISIETCSl CIA0O-TOJOXKUTENBbHO 3apsDKeHHbIM. B
OMpEeNeJIeHHbIX BAPHAHTAX OCYIIECTBJICHUS KOMILJIEKC UMEET MOJIOKUTENbHBINA (-TIOTEHLHAT.
B onpenesieHHBIX BapuaHTax OCyIIeCTBIEHUs (-oTeHnuan coctassier ot 0 1o +30.

[00412] B opHOM acmekte mpeaycMaTpuBaeTcs Croco0 JOCTaBKU MOJHUHYKJICOTHIA B
OMOJIOTHYECKYIO KJIETKY, BKJIFOUAIOLIUI MOJy4YeHHe KOMIO3UIMH, conepskaieii APPL wiu
€ro COJIb U MOJMHYKJICOTHT;, U BO3ACHCTBUE KOMITO3UIMEH Ha OMOJIOTUYECKYIO KJIETKY MpHU
YCJIOBHSIX, TOCTATOYHBIX JUIsi OOJIErYeHHUs JOCTABKH MOJMHYKJIEOTHAA BO BHYTPEHHIOK YacThb
Oounonornyeckoii knetku, rne APPL mpencraensier co0oil aMHHOKHCIIOTY, JIMHEHHBIN WM
LUKJIMYECKUI MEeNTUM, WM JUHEWHbIH WM LUKIUYECKUN MNOJUNENTUIOM, WM UX
CTPYKTYPHBIM H30Mep, rie amuHorpynmna win amunHas rpynna APPL kxonbrorupoBaHa c
rpymmnoi gopmyinsl (1), (i) wum (iii). B onpeneneHHbIX BapraHTaX OCYIIECTBJICHHUS CIOCOO
npeacTaBisier cobol crmocod in vivo. B onpeneneHHBIX BapHaHTAX OCYIIECTBIIEHUS CIOCOO
npeacTaBisieT co0oit crocol in vitro.

[00413] APPL mno meHbInell Mepe 4aCTUYHO MOXeT oOecreumBaTbes B (Gopme conu
(Hanpumep, TPOTOHUPOBAHHOI) Tak, 4YTOOBI OOpPA30BBIBATH KOMIUIEKC C OTPULIATEIBHO
3apsDKEHHBIM TOJIMHYKJIEOTUAOM. B OmpeneneHHbIX BapuUaHTaX OCYLIECTBIIECHUS KOMILIEKC
nonuHykineoTHi/APPL  oOpasyer duacTHubl, KOTOpPble TPHUTOOHBI Ui JOCTaBKU

MOJIMHYKJIEOTUIOB B KJIETKU. B omnpeneneHHbIX BapuaHTax OCyllecTBJIeHUs Heckoibko APPL
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MOTYT CBSI3bIBATBCSl C MOJMHYKJIEOTUAHOW MOJeKkyynol. Hanpumep, KOMIIEKC MOXET
Bkrouath 1-100 APPL, 1-1000 APPL, 10-1000 APPL umu 100-10000 APPL, cBsizaHHBIX C
MOJIMHYKJIEOTUAHONU MOJIEKYJIOH.

[00414] briio moka3aHo, 4TO yBEIHMYEHHE COOTHOIICHHs a30T.(hocdaT MOIOKUTEIBHO
BJIUSET Ha JOCTaBKy TI€HETUYECKOrO MaTepuaja BCIEACTBUE YBEIUYECHUS] CBS3bIBAHUS
HYKJIEMHOBBIX KHUCJIOT M OTPHULATENIbHO BIUSET HA JOCTAaBKY BCJIEACTBUE BO3PACTAOLLEH
tokcuuHoctu. Cwm., wmanpumep, Incani et al., Soft Matter (2010) 6:2124-2138. B
OTIpeIeIEHHBIX BAPUAHTAX OCYIIECTBIIEHHsI COOTHOLIEHHE a30T:docdat (7. e., COOTHOLICHHE
Mexay amuHorpynmnamu, npucyrctByrommmu B APPL, u  ¢ocharHeiMu rpynnamy,
NPUCYTCTBYIOLIMMHM B TOJUHYKJIEOTHIE) COCTaBiseT oOT mnpubmausurensHo 10:1  no
npubnusutenbHo 50:1 BkmouuTenbHO. B ompeneneHHbIX BapHaHTax OCYIIECTBIIEHUS
cooTHoIIeHHe a3oT.docdar cocranser oT npudmmsureabHo 10:1 no npubnusurtensho 45:1,
or npubnusutensHo 15:1 no mpubmmsurensHo 45:1 wnm or npubmmsurensHo 20:1 1o
npubmmsutensHo 40:1 BKIOYUTENbHO. B OmpeneneHHBIX BapHaHTAX OCYIIECTBICHUS
maccoBoe cootHomenne APPL:nmonmuykneotnn cocrasiser or npubiamsutensHo 10:1 mo
npubmmsutensHo 20:1  BKIOYUTENBbHO. B ompeneneHHBIX BapHaHTAX OCYIIECTBICHUS
otHoweHnne wmacc APPL:momunykneotun  cocraBiser npubnusurensHo 151, B
ONpEeAEJIEHHbIX BapUaHTaX OCYLIECTBICHUS] MOJsipHOe cooTHomeHue APPL:nmonunykneorua
coctayisier ot npubausutenvHo 10:1 nmo mpubnusurensHo 400:1 BrirouyHTENIBHO. B
ONpEAEJIEHHBIX BapUaHTaX OCYLIECTBIECHHUSI MOJsipHOe cooTHomeHue APPL:nomunykneorua
coctasysier ot npudmmsutenbHo 10:1 no mpubnusurensao 350:1, ot nmpubnusurensuo 15:1
no npudbmmurenapo 300:1 wmm ot mpubmusurensHo 20:1 no mpubnusutensHo 250:1
BKJIFOUHUTEINBHO.

[00415] B onpeneneHHbIX BapHaHTAaX OCYLIECTBICHHS KOMILIEKC MOXKET OOpa3OBbIBATH
yactuly. B onpeneneHHbIX BapuaHTax OCYIIECTBJICHUsS AUAMETP 4acTULl BapbupyeT oT 10 no
500 wmukpomeTpoB. B ompeneneHHbIX BapuaHTaX OCYINECTBJICHUS AUAMETP YaCTHII
Bappupyer orT 10 go 1200 mukpomerpoB. B onpeneneHHbIX BapHaHTax OCYILECTBIICHUs
auameTp vactuy Bapbupyer oT 50 go 150 mMuxpomerpos. B omnpeneneHHBIX BapHaHTax
OCYILECTBJIEHUs [ramMeTp vyacTul BapbupyeT oT 10 1o 500 HM, B onpeneneHHbIX BapUaHTax
OCyLUECTBJEHUsI nuameTrp dactul Bappupyer oT 10 mo 1200 HM u B OmnpeneneHHbIX
BapUaHTax OCyllecCTBJeHUs cocTaBysieT OT 50 no 150 HM. YHacTUIbl MOXKHO CBSI3BIBaTh C
HALEJIMBAIOIIMM CPEACTBOM, Kak ONHCAaHO HWXe. B omnpeaeneHHbIX BapuaHTax
OCYILECTBJIEHUs nuamMeTp yactul BapbupyeT oT 10 no 500 nM, B onpeneneHHbIX BapUaHTax

OCyLUECTBJAEHUsI nuameTrp 4actul Bappupyer or 10 mo 1200 mM u B onpeneneHHbIX
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BapUaHTax OCyIlleCTBJeHUs cocTaBysieT OT 50 no 150 mm. YHacTuipl MOXHO CBSI3BIBaTh C
HAILIEJTMBAIOIIUM CPEICTBOM, Kak onmucaHo Hiwke. KoHpurypanus miueHku pazpadoTtaHa O4eHb
TOYHO, U €€ MOXHO PEryJUpoBaTh C TOUHOCTEIO B 1 HM B auanaszosne oT 1 1o 150000 M u ¢
OTpezieIEHHbIM TIOHUMAaHUEM €€ MOJIEKYJIIPHOTO COCTaBa.

[00416] ITonuHykneotun  MOXeT  OOpa3OBbIBATH  KOMIUIEKCHOE  COEIHMHEHHE,
MHKaICyaupoBaTbess ¢ nomombio APPL unm BKIHOYATBCS B KOMIIO3MLIMIO, COAEPKALIYIO
APPL. TlonuHykJI€OTH] MOKET MPEACTABISATh COOOM JTIOOYI0 HYKJIEMHOBYIO KUCJIOTY, B TOM
yucne, HO Oe3 orpanuuenuii, PHK u JIHK. B omnpeneneHHbIX BapuaHTax OCYIIECTBICHUS
nonuHykyieotun npencrasisier cobori JIHK. B ompeneneHHbIX BapuaHTax OCYIIECTBICHUS
noJNMHyKJIeoTH npexacrasisier coboit PHK. B omnpeneneHHbIXx BapraHTaX OCYIIECTBICHUS
npu nocraBke PHK B xnerky, PHK crnocoOHa mpensiTcTBOBaTh 3KCIPECCHH KOHKPETHOIO
reHa B OMOJIOTMUECKON KJIETKE.

[00417] B ompeneneHHbpIX BapuaHTax OCYIIECTBJICHUS MOJUHYKJIEOTU]l MPEICTABISAET
coboii PHK, xoropass ocymecteisier PHK-untepdpepenuutro (RNA7). denomen RNAi
oOcyxnaroT moapoOHee, Hampumep, B creayromux ccbuikax: Elbashir ef al., 2001, Genes
Dev., 15:188; Fire et al., 1998, Nature, 391:806; Tabara et al., 1999, Cell, 99:123; Hammond
et al., Nature, 2000, 404:293; Zamore et al., 2000, Cell, 101:25; Chakraborty, 2007, Curr.
Drug Targets, 8:469; u Morris and Rossi, 2006, Gene Ther., 13:553. B omnpeneiaeHHbIX
BapHAHTaX OCYIIECTBICHHUS MOJUHYKJIEOTH T NpenctasisieT codboit dsSRNA (nByxienodeuHyro
PHK). B onpenesneHHbIX BapHaHTaX OCYLIECTBIIEHHs MOJHHYKJICOTH] MPENCTABISAET COOOM
siRNA (manyro untepdepupyromyw PHK). B omnpeneneHHbIX BapuaHTaxX OCYLIECTBJICHHS
MOJNIMHYKJIeOTH TnpenctaBiser coboir shRNA  (koporkyrwo wmmmiedynyro PHK). B
OTPENEeJICHHbIX BAapPHAHTAX OCYIIECTBJICHUS TMOJUHYKJICOTHI mpencrtaByisier codoir miRNA
(Muxpo-PHK). Mukpo-PHK (miRNA) mnpencraBisitoT coOO# 3aKOJUPOBAHHBIE B T€HOME
Hekonupyromue PHK mmuaOl mpubmmsurensHo 21-23 HyKIEOTHAA, KOTOPbIE MOMOTAKOT
pEryJIrpoBaTh T€HHYIO SKCIPECCHIO, B YACTHOCTH, B Xoae passutus. Cm., nanpumep, Bartel,
2004, Cell, 116:281;, Novina and Sharp, 2004, Nature, 430:161; u nmyONUKaNHIO MAaTEHTA
CIIIA 2005/0059005; takxe oo3opsl B Wang and Li, 2007, Front. Biosci., 12:3975; u Zhao,
2007, Trends Biochem. Sci., 32:189. B omnpeneneHHbIX BapUaHTAX OCYIIECTBIICHUS
NOJIMHYKJICOTH]] TIPECTaBIsAeT coOoit anTucmbicioByro PHK.

[00418] B omnpeneneHHbIX BapuaHTax OCYLUECTBJICHUS MOJUHYKJIEOTHZ  MOXKET
o0ecrieunBaThCsl B BUIE aHTHCMBICTIOBOTO cpenctsa win PHK-unTepdepenm (RNAi1). Cwm,,
nanpumep, Fire et al., Nature 391:806-811, 1998. Ilompa3symeBaeTcs, 4TO aHTHCMBICIOBAs

Tepamusl BKJIIOYAET, HANpumep, BBENEHUE WM o0ecriedeHue in  Sifu  OJHO- WM
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IABYXIIETIOUEYHbIX OJINTOHYKJIEOTHIOB WJIM HX TPOU3BOAHBIX, KOTOPBIE CIEUU(PUIECKU
TUOPUANBUPYIOTCS, HANPUMED, CBA3BIBAIOTCS, B YCIOBHUAX KJIETKH, ¢ KierouHoi MPHK n/nmm
renomHuoi JIHK, wim ux myraHTamu Tak, 9T00BI HHTUOMPOBATH 3KCIPECCHUI0 KOIUPYEMOTO
Oenka, wmanpumep, TyTeM HWHTUOMPOBAHUS TPAHCKPUINIMH wW/wuinu TpaHcmsauus. Cwm,,
nanpumep, Crooke “Molecular mechanisms of action of antisense drugs” Biochim. Biophys.
Acta 1489(1):31-44, 1999; Crooke “Evaluating the mechanism of action of antiproliferative
antisense drugs” Antisense Nucleic Acid Drug Dev. 10(2):123-126, discussion 127, 2000;
Methods in Enzymology volumes 313-314, 1999. Cps3piBaHHE MOXKET OCYIIECTBISATHCS MPH
MOMOIIM CTaHAAPTHOM KOMIUIEMEHTapHOCTU Tap OCHOBAaHWM WIIM, HAmpuUMep, B Ciydae
cBs3biBaHus ¢ aycnupaibHoil JIHK, cneumdudeckux B3aumonedcTBuii B OONbLION
Ooposake nBOIHON crimpanu (m. e., ¢ obpazoBaHHeM TpoiHON crupanu). CM., Hanpumep,
Chan et al., J. Mol. Med. 75(4):267-282, 1997.

[00419] B Hexoropeix Bapmantax ocymectsieHus dsSRNA, siRNA, shRNA, miRNA,
antucmbicioBass PHK w/mmm RNAi1 MoxHO paspabaTeiBaTh W/MIM TIPENCKa3bIBaTh C
NPUMEHEHHEM OJIHOTO MJIM HECKOJIbKUX M3 OOJIBIIOrO KOJMYECTBA MPUTOAHBIX AJITOPUTMOB.
B kauecTBe HECKOJIBKUX MPUMEPOB, I pa3paboTKH W/WIN MPENCKa3aHNs TIOIUHYKIEOTHAOB
MOKHO HCIIOJIB30BaTh CIIEAYIOIINE HCTOYHHKH: QJIrOPUTMbI, Haxopsmuecss B Alnylum
Online, Dharmacon Online, OligoEngine Online, Molecula Online, Ambion Online,
BioPredsi Online, RNAi Web Online, Chang Bioscience Online, Invitrogen Online,
LentiWeb Online GenScript Online, Protocol Online; Reynolds ef al., 2004, Nat. Biotechnol.,
22:326; Naito et al., 2006, Nucleic Acids Res., 34:W448; Li et al., 2007, RNA, 13:1765; Yiu
et al., 2005, Bioinformatics, 21:144; v Jia et al., 2006, BMC Bioinformatics, 7: 271.

[00420] [TonuHyKJIEOTHABI MOTYT UMETh JIOOOH pa3Mep WIHM MOCIeNOBATEIbHOCTb, U
OHM MOryT OBITh OJHO- WM JABYXLENOYEUHBIMH. B  ONpeneneHHbIX BapHaHTax
OCYLIECTBJICHUS MOJIMHYKJIEOTHA umeet niuHy oonee 100 map ocHoBaHui. B onpeneneHHbIX
BapHAHTaX OCYIIECTBIICHUS TOJUHYKIEOTH] uMeeT umHy Oonee 1000 map oCHOBaHWM U
MOXeT uMeTb IiauHy Oosnee 10000 map ocHoBanwil. IlonmHykineoTnn HeoOs13aTENIbHO
OYMINAIOT U OH SIBJISIETCS, TIO CYTH, YUCTHIM. B ONpeneneHHbIX BapHaHTaX OCYIIECTBICHHUS
NOJIMHYKJICOTH]| SIBJIIETCSI YHCTbIM Oojee 4yeM Ha 50%, B OINpeneNeHHBbIX BapHaHTax
OCYILECTBIIEHHsI SIBIIETCS YHCTBIM Oosiee yeM Ha 75%, W B ONPENENCHHBIX BapHAHTAax
OCYILECTBIIEHHSI SIBISIETCS YUCTBIM Oosiee yeM Ha 95%. [TonmHyKJI€OTHA MOMKHO TOJy4YaTh
M00bIMH crtoco00aMu, M3BECTHBIMU B JAHHOM 00JIaCTH TEXHUKHU. B onpeneneHHbIX BapraHTax
OCYINECTBIIEHUS] TOJUHYKJIEOTHA ObUI CKOHCTPYHPOBAH C NPUMEHEHHEM METOAUKU

pexomOunanmu. Cwm., nanpumep, Ausubel et al., Current Protocols in Molecular Biology
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(John Wiley & Sons, Inc., New York, 1999); Molecular Cloning: A Laboratory Manual, 2nd
Ed., ed. by Sambrook, Fritsch, m Maniatis (Cold Spring Harbor Laboratory Press: 1989).
ITonuHYKIEOTHA TaKKe€ MOXKHO IONydaTh M3 MPUPOAHBIX HMCTOYHHKOB M OYMIIATH OT
3arpsi3HIIOIINX KOMIIOHEHTOB, OOBIMHO BCTpeuaromuxcsi B nmpupoae. [lonnHykneoTnn Takxe
MOYKHO TIOJTy4aTh MyTeM XUMHYECKOT0 CHHTe3a B JabopaTtopuu. B onpeneneHHbIX BapraHTax
OCYIIECTBIIEHUS] TOJIMHYKJICOTH CHHTE3UPYIOT C TIOMOLIBK0 XHMHH CTaHJAPTHOTO
TBepaO(a3HOro CHHTE3A.

[00421] INonunykneoTun MOXKHO Moau(pHUIUPOBATH XUMUYECKUMU W
OunonornyeckuMu crniocobamu. B onpeneneHHbIX BapuaHTaX OCYINECTBJICHUS TaKHe
MOAN(UKALIMY MPUBOAAT K IMOBBIIIEHHONW CTa0MJIBHOCTH MOJHMHYKJIeoTHAa. Moauduxarmm
BKJIIOYAIOT  METHJINPOBAHMUE, dochopunupoBanue, NPUCOEIMHEHHUE KOHIIEBBIX
(YHKIIMOHAJIBHBIX IPYIII U T 1.

[00422] B HacTosiieM W300peTeHHWM TaK)K€ MOXKHO TMPUMEHSATb MPOU3BOIHBIE
NOJMHYKJIEOTHAOB. Taknue mpou3BOIHBIE BKIIOYAIOT MOAU(HKALNKM B OCHOBAHUSX, Caxapax
/i (pochaTHBIX CBA3SIX MONMHYKJIEOTHAA. MomuduuupoBaHHbBIE OCHOBAHUS BKIIIOYAIOT,
HO 0e3 orpaHuueHHli, OCHOBAaHMUS, OOHAPY)KEHHBIE B CIENYIOLUINX HYKJICO3UIHBIX aHAJIOTaX:
2-aMMHOANI€HO3MH, 2-TUOTUMMIWUH, WHO3UH, MNUPPOJIONUPUMUANH, 3-METUJIANAEHO3UH, S-
merwmmtuans, CS-6pomypunms, CS-propypuaun, CS-tionypunus, CS-mpOnMHUIYPUIHH,
C5-nmpOnUHUILIUTUIINH, C5-MeTHIIUTUIVH, 7-neazaaieHO3MH, 7-nea3zaryaHO3uH,
8-0KCOaIeHO31H, 8-OKCOT'yaHO3UH, O(6)-meTunryanux u 2-TUOLIUTHIMH.
MonuduirpoBaHHbIe caxapa BKIIIOUYAKOT, HO 0e3 orpanuueHuii, 2 -¢proppudosy, pudosy, 2'-
ne3okcupudosy, 3 -asuno-2’,3 -qune3okcupudosy, 2,3 -qune3okcupudosy, apadbunosy (2'-
smuMep puOO3bI), AIMKINYECKHE caxapa M rekco3bl. Hykiaeo3umel MOryT OBITb CBSI3aHBI
CBsI35IMH, He siBisromumucs GoconusdupHoi csizbro, kotopast Berpeuaercs B JIHK u PHK
NPUPOIAHOTO MPOUCXOXKIEHHs. MOIu(pUIMPOBAHHBIE CBSI3U BKIIFOYAIOT, HO 0€3 OrpaHUYEHHHH,
dochoruoarayro u 5'-N-pochopaMUANTHYIO CBSI3HM. B OJHOM MOJMHYKJIEOTHAE MOKHO
UCTIONB30BAaTh  COYETAHHWA pa3u4yHbIX Momudukammit. Takwe MomupHUIMPOBAHHBIE
MOJIMHYKJIEOTHIbI MOKHO IOJIy4aTh JIOOBIMH CHIOCOOaMH, U3BECTHBIMH B JTaHHOH oOiacTu
TEXHUKH, OJHAKO, Kak OyJIeT NOHATHO CHEelHaJiuCTaM B JaHHOH OOJacTH TEeXHUKH,
MOAU(UIMPOBAHHBIE TOJHHYKJICOTUABl MOXHO TOJYy4aTh C TIOMOLIBK) CHHTETHYECKOU
XUMUH In Vifro.

[00423] IMonuHYKJIEOTU B, KOTOPbIE HEOOXOAMMO IIOCTaBUTh, MOTYT HAXOIOUTHCS B

nroboi  ¢popme. Hampumep, NONUHYKIEOTHA MOKET TMPEACTABISATE COOONW KOJBLEBYIO

174



IUTA3MUY, JTUHEAPU30BAHHYIO TUIA3MUAY, KOCMUY, BUPYCHBIN M€HOM, MOIU(UIIMPOBAHHBINA
BUPYCHBII F€HOM, HCKYCCTBEHHYIO XPOMOCOMY U T.1.

[00424] IMonuHyKICOTHT MOKET TPEACTABIATH COOON JIFOOYIO MOCIeNOBaTeIbHOCTh. B
OTIPENIeJICHHBIX BAPUAHTAX OCYINECTBJIEHUS IMOJIMHYKJICOTUA KOAHMPYET O€JOK WM MEeNTHA.
Konnpyembie Oenku Moryt ObITh (pepMeHTaMu, CTPYKTYPHBIMU O€lKaMi, peLenTopamu,
pPacTBOPUMBIMH  PELENTOPAMH, HOHHBIMH KaHaiaMH, (papManeBTUYeCKU AaKTHBHBIMU
Oenkamy, IUTOKMHAMM, WHTEpPJCHKMHAMH, AaHTUTENaMH, (parMeHTaMH  aHTHUTE,
aHTUreHaMu, (paKTOpaMU CBEPTHIBAHUS KPOBH, allbOyMHHOM, (pakTOpaMu pocTa, FTOPMOHAMH,
UHCYJIMHOM U T.A. ITONMMHYKIEOTHA MOXKET TakKe BKJIOUATh PETYJSTOPHbIE YYaCTKU IS
KOHTPOJISI 3KCIpPecCUH TreHa. Takue peryisaTopHble y4acTKH MOTYT BKIOYaTh, HO 0e3
OrpaHUYEHUI, MPOMOTOPBI, SHXAHCEPHBIE JIEMEHTHI, perpeccopHbie aneMeHTbl, TATA-Gokc,
CalThl CBSI3bIBAHUS PUOOCOM, CTOM-CAWTBl Uil TPAHCKPUILIMU U T.JO. B ompeneneHHbIX
BAPUAHTAX OCYLIECTBJIEHUs] MOAPA3yMEBAETCs, YTO MOJHMHYKIEOTHI HE KOIUpPyeT OesoK.
Hanpumep, NOJIMHYKIEOTHI] MOXKET HMCHOJIBb30BAThCS ISl UCTIPABJICHHUS OLIMOKU B T€HOME
KJIETKH, KOTOPYIO MOABEPTIIHN TPAHCHEKLIUH.

[00425] B omnpeneneHHbIX BapuaHTax OCYLIECTBICHHUs MOJUHYKJICOTHI, KOTOPBIN
HEOOXOAMMO JOCTaBUTh, BKJIIOYAET IIOCIEIOBATENBHOCT, KOAWUPYIOIIYI AHTHI€HHBIN
nentun win Oenok. HaHodacTHubl, coneplkaliue TaKue TOJUHYKJIEOTUABL, MOTYT
JOCTABJIATHCS B OPTaHM3M MHAMBHIAYYMa Ul UHAYKLIUU UMMYHHOTO OTBETa, JOCTATOYHOIO
IUIs CHUKEHHMsT BO3MOXKHOCTH TOCHEAYIOLIed WH()EKIMH W/WIN YMEHBbLICHUsS CHMIITOMOB,
ACCOLIMMPOBAHHBIX C yKa3aHHOH WHpekuueir. [ToNMHYKIEOTHA B TaKUX BAKIMHAX MOXKHO
OOBEIUHATD C MHTEPJICHKIHAMH, UHTEP()EPOHOM, IMTOKHHAMH U aIbIOBAHTAMH, TAKUMH KaK
XOJIEPHBIN SK30TOKCUH, KBaCIbl, a/bi0BaHT Dpeiinna u T.1. M3BeCTHO OOJBIIOE KOJUYECTBO
aIbIOBAHTHBIX COEIMHEHHI; TIOJIEe3HbIN KaTaJIor-ClIpaBOYHIUK MHOKECTBA TAKUX COSTUHEHHH
NOATOTOBJIEH HarMoHambHBIMH HHCTUTYTaMU 3apaBooxpaHeHus. Cm., nanpumep, Allison
Dev. Biol. Stand. 92:3-11, 1998; Unkeless et al., Annu. Rev. Immunol. 6:251-281, 1998; u
Phillips et al., Vaccine 10:151-158, 1992.

[00426] AHTUTEHHBIH O€NIOK WJIM TeNTUAbl, KOAWPYEMbIE MOJUHYKICOTHIOM, MOTYT
NPOUCXOOUTh OT TAaKUX OaKTepHaJbHBIX OPTaHU3MOB, Kak JStrepfococccus pneumoniae,
Haemophilus influenzae, Staphylococcus aureus, Streptococcus pyrogenes, Corynebacterium
diphtheriae, Listeria monocytogenes, Bacillus anthracis, Clostridium tetani, Clostridium
botulinum, Clostridium perfringens, Neisseria meningitidis, Neisseria gonorrhoeae,
Streptococcus  mutans, Pseudomonas aeruginosa, Salmonella typhi, Haemophilus

parainfluenzae, Bordetella pertussis, Francisella tularensis, Yersinia pestis, Vibrio cholerae,
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Legionella pneumophila, Mycobacterium tuberculosis, Mycobacterium leprae, Treponema
pallidum, Leptospirosis interrogans, Borrelia burgdorferi, Camphylobacter jejuni n T.11.; U3
TAKUX BHPYCOB, KaKk BUPYC HATypalbHOH ocmbl, BUpyc rpurmma A u B, pecnmparopno-
CHHLMTHAJILHOIO BUPYCa, BUpyCa Mmaparpumnmna, supyca kopu, BUY, Bupyca BeTpsiHON OCHBI,
BUpyCa MPOCTOro repreca 1 u 2 Tuma, LUTOMErajoBHpyca, BHUpyca OmiuTeiiHa-bappa,
poTaBHpyca, pUHOBUPYCA, aleHOBUPYCA, MAIUNIOMAaBUPYCa, BUPYCa MOJHMOMHUENNTA, BHPYCa
SMUIEMUYECKOT0 ApOTUTA, BUpYyca OeleHCcTBa, BUpyca KpacHyxH, Bupyca Kokcaku, Bupyca
JOWIAANHOTO SHIedannTa, BUPyca SIMOHCKOro SHUe(annuTa, BHPYCA >KENTOW JUXOPAAKH,
BUpyca juxopaaku nonuHsl Pudr, Bupyca rematuta A, B, C, D u E u T.i.; u u3 takux
rpu0OOB, MNPOCTEWIINX M MAapa3UTHYECKUX OPraHu3MoB, Kkak Cryptococcus neoformans,
Histoplasma capsulatum, Candida albicans, Candida tropicalis, Nocardia asteroides,
Rickettsia ricketsii, Rickettsia typhi, Mycoplasma pneumoniae, Chlamydial psittaci,
Chlamydial ~ trachomatis, Plasmodium falciparum, Trypanosoma brucei, Entamoeba

histolytica, Toxoplasma gondii, Trichomonas vaginalis, Schistosoma mansoni n T.11.

Yacmuyt

[00427] Hacrosimuee u3oOpereHue Takxe mpeaycmarpusaer, uro APPL mpuronnbl B
KavyecTBe cpenctBa noctaBku. APPL o0nanaroT HEKOTOPBIMU CBOHCTBAMH, KOTOPBIE ENAIOT
UX OCOOEHHO TPUTOAHBIMHM JUI JOCTaBKM, B TOM uucie. 1) cmocobnocts APPL
00pa3oBbIBATh KOMILUIEKCHI M “‘3aIUIIATh JaOWJIbHBIE CpPEACTBA;, 2) CHOCOOHOCTH
3a0ydepusars pH B 3HI10COME; 3) CTOCOOHOCTD AEHCTBOBATH B KAYECTBE “MPOTOHHOM I'yOKU”
U BBI3bIBATb HHIOCOMOJH3HUC, U 4) CIOCOOHOCTh HEHTPANIM30BaTh 3apsii HA OTPULIATEILHO
3apsKEHHBIX CPENICTBAX.

[00428] B ompenenenneix BapuaHTax ocyuectsieHuss APPL  npumenstor s
0o0pa3oBaHUsl YAaCTHL, COAEPKAIIMX CPENCTBO, KOTOpoe HeoOxomumo nocrtaButb. APPL
MOYKHO TIPUMEHSTh JUIi WHKAICYJIMPOBAHUSI CPEACTB, B TOM YHCIE, HO 0€3 OrpaHHYEHUH,
OpPTaHUYECKUX  MOJIEKyJN  (Hanpumep,  XOJNECTepUHa,  JIEKapCTBEHHBIX  CPEICTB),
HEOPraHMYECKUX MOJIEKYJ, HYKJIEHHOBBIX KHCJIOT, OEJNKOB, MENTHIOB, MOJHHYKJICOTHIOB,
HALEJTMBAIOIIUX CPENCTB, H30TOMHO MEUEHBIX OPTaHMYECKUX MM HEOPTaHUYECKUX MOJIEKYIL,
BaKLMH, UMMYHOJIOTHYECKUX CPEACTB M T.O. Jlpyrue WUTIOCTPAaTHUBHBIE CPENCTBA OMHMCAHBI
nonpoOHee B TaHHOM JOKyMeHTe. Takue 4acTULbl MOTYT BKJIOYATh APYTHE BEIIECTBA, TAKHUE
Kak TnoJuMepsl (nanpumep, cunterndeckue mnomumepsl (nanpumep, PEG, PLGA),
npuUpoaHble monuMepsl (nanpumep, Qoconunuaer)). B omnpeneneHHBIX BapHaHTax

ocymectsieHnst APPL cMmemuBarOT ¢ OZHUM MM HECKOJBKUMH CPEACTBAMHU (Hanpumep,
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XOJIECTEPUHOM) W/WIM OJHUM WM HECKOJbKUMH JPYIMMH BeIIeCTBaMH (Hanpumep,
TIOJTUMEPAMH).

[00429] B onpeneneHHbIX BapuaHTax OCYIIECTBJICHHS IMAMETP YACTHULl BAPbUPYET OT |
mukpomerpa 10 1000 mukpomeTrpos. B onpeneneHHbIX BapuaHTax OCYLIECTBIECHUs OUAMETP
yactul Bappupyer oT 1 mukpomerpa no 100 mukpomerpos. B ompeneneHHBIX BapHaHTax
OCYLUECTBJICHUSI AUAMETP 4YacTul BapbupyeT OoT 1 mukpomerpa no 10 mmxpomerpos. B
ONpPEIEJEHHBbIX BapUaHTaX OCYLIECTBJIEHUSI AUAMETP YaCTULl BapbupyeT oT 10 MUKpOMETPOB
1o 100 muxpomerpoB. B ompeneneHHbIX BapuUaHTaX OCYLIECTBJIEHUsS AUAMETP YaCTHLI
Bappupyer or 100 mukpomerpoB o 1000 mukpomerpoB. B omnpeneneHHbIX BapuaHTax
OCYLLIECTBJICHUS] YaCTULbI BAPbUPYIOT OT 1 10 5 MUKPOMETPOB. B omnpeneneHHbx BapuaHTax
OCYLIECTBJIEHUsI AuaMeTp 4actul Bappupyer oT 1 HmM go 1000 HM. B omnpeneneHHbIX
BAPMAHTaX OCYINECTBJIEHUS AuaMeTp dacTtul Bappupyer or | HmM npo 100 mm. B
OTIPEAENIEHHBIX BAPUAHTAX OCYIIECTBICHUS AUAMETP 4acTul Bappupyer ot 1 Hm g0 10 am. B
OTIPEAENIEHHBIX BAPUAHTAX OCYIIECTBIEHUS AMaMeTp YacTul Bapbupyer oT 10 HM 10 100 HM.
B omnpeneneHHbIX BapuaHTax OCYLIECTBJICHMs IHAMeTp 4dacTull Bapbupyer ot 100 HM mo
1000 HM. B onpeneneHHbIX BapHaHTax OCYIIECTBIEHUS 4aCTULbI BApbUPYIOT OT 1 10 5 HM. B
ONpeNEeNEHHBIX BAPUAHTAX OCYILIECTBIECHUs TUaMeTp JacTul Bapbupyet oT 1 mM 1o 1000 nm.
B onpeneneHHbIX BapuUaHTax OCYIIECTBJICHMS AUAMETP YacTULl Bapbupyer OT 1 mMm 1o
100 nM. B omnpepeneHHbIX BapuaHTaX OCYLIECTBJIEHUS AUAMETP 4acTHI] BapbupyeT OT | mm
1o 10 nm. B onpeneneHHbIX BapuaHTaxX OCYLIECTBJICHMsS] NMAMETP YaCTULl BapbUPYET OT
10 nm no 100 nm. B onpeaeneHHbIX BapuaHTax OCYLIECTBJICHUS IUAMETP YACTHUL] BAPbUPYET
ot 100 nm no 1000 nm. B onpeneneHHbIX BapuaHTax OCYLIECTBJIEHUs YACTULIBI BAPbUPYIOT
or 1 1o 5 nm.

[00430] YacTuibl MOXKHO TMOJy4aTh C IOMOINBI JIFOOOro crocoda, HM3BECTHOTO B
naHHOW oOmacth TexHUKH. OHM BKJIIOYAOT, HO 0€3 OrpaHWYeHUH, CYLIKY pacHbUICHUEM,
UCIIApEHUE PACTBOPUTENSI B ONMHAPHON U ABONHON 3MYJIbCUM, SKCTPAKLMIO PACTBOPUTENEM,
pasmenenne (a3, TPOCTYD H CIOKHYK KOALEPBALMIO M JPyrUe CIOCOObI, XOpOLIO
U3BECTHBIE CIEIMATUCTaM B MAHHOH 00OJacTH TEXHHWKH. B OmpeneneHHbIX BapHaHTax
OCYIIECTBJICHUS] CTOCOOBI TMOJIYYeHHsI YaCTHUIl TPEIACTABISIOT COOOH Crmocod ABOWHOTO
5MYJIbTUPOBAHUS U CYLIKY PACHbUICHUEM. Y CJIIOBHs], IPUMEHsIEMbIE NIPU MOJYYEHUN YaCTHLI,
MOXXHO MEHSTb Ui TOJYYEeHHs YacTHL] C HEOOXOIWMBIM pPa3MEpOM WM CBOWCTBOM
(Hanpumep, rupooOHOCTHIO, rUIPOGQUITBHOCTBIO, BHEILITHEN Mopooruei,

“anare3wmBHOCTBIO”, (hopMoli u T.11.). [IpumenHsiemMblii Crocod MOMyYeHHs] YaCTHIBI U YCIIOBHS
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(Hanpumep, pacTBOPUTENIb, TEMIIEPATypa, KOHIIEHTPAIUs, CKOPOCTh MOTOKA BO3AyXa U T.1I.)
TaK)ke MOTYT 3aBHCETh OT CPEACTBA, KOTOPOE WHKAIICYJIUPYIOT, W/UJIH COCTaBa MATPHIIBL.
[00431] CnocoObl,  pa3spaOoTaHHBIE JUII  TOJNYYEHUsS YacTHL JUISL  JIOCTaBKHU
WHKAICYJUPOBAHHBIX CPENCTB, OMHUCaHbI B juteparype. Cm., nanpumep, Doubrow, M., Ed,,
“Microcapsules and Nanoparticles in Medicine and Pharmacy,” CRC Press, Boca Raton,
1992; Mathiowitz and Langer, J. Controlled Release 5:13-22, 1987, Mathiowitz et al.,
Reactive Polymers 6:275-283, 1987; Mathiowitz et al., J. Appl. Polymer Sci. 35.755-774,
1988.

[00432] Ecnu wactuupl, monydeHHble JIOOBIM U3 BBIIEYKA3aHHBIX CIIOCOOOB, UMEIOT
auara3oH pa3MepoB 3a IMpeldelaMu HEOOXOAWMOro JHamna3OHa, YaCTHULbI MOXKHO
OTCOPTUPOBATH MO pa3Mepy, Hampumep, ¢ MOMOIIbI0 CUTa. YacTHIla MOXKET TakXke ObITh
NMOKpPBITOW. B ompeneneHHbIX BapuaHTaX OCYINECTBIEHHS YaCTHIBl  IMOKPBIBAIOT
HAlEJIUBAIOIINM CPeNCTBOM. B Apyrux BapuaHTax OCYIECTBJICHHS YaCTHLbI TOKPBIBAIOT JIJIs

JOCTHKEHUS] HEOOXOUMBIX CBOMCTB IIOBEPXHOCTH (Hanpumep, OTPENETICHHOTO 3apsiaa).

Muuyennvt u 1unocomst

[00433] Hacrosimee uzoOpereHue Taxke mpenycmarpuBaer npumeneHue APPL mpu
NOJIy4eHUH MULIEIUT WK JiunocoM. JIroboe cpencTBO MOKET ObITh JOMOJHHUTENBHO BKITFOUEHO
B MHLEUTY WJIH JIMIOCOMY. MUILEIUTBI U JIMIIOCOMBbI OCOOEHHO MPHUIOIAHBI MPH JOCTaBKE
ruapooOHBIX CPEACTB, TaKUX Kak ruapodoOHble Manbie Mosiekysbl. Korma munemna wim
aurnocoMa o0pasyer KOMIUIEKC C TIOJMHYKJICOTHIOM (Hanpumep, WHKANCYJIUPYET WU
MOKPBIBAET €r0), €€ TaK)Ke HA3bIBAIOT “JHMoIuieKc”. B naHHOW 00JacTH TEXHUKU U3BECTHO
MHOKECTBO METOJUK TIOJyYEHUs] MULEJUIbl M JIMIIOCOM, W JIFOOOH Takod crmocod MOXKHO
npuMeHATb BMecTe ¢ APPL n1s1 mony4eHust MULIEIUT U JIMITOCOM.

[00434] B ompeneneHHbIX BapuaHTaX OCYIIECTBJIEHUS JIMIIOCOMBI  OOPa3yrOTCS
NIOCPEICTBOM CaMOTIPOU3BOJIBHON COOpKH. B npyrux BapmaHTax OCYLIECTBIIEHHS JTHIIOCOMBI
00pa3yroTCs, KOra THAPATUPYIOT TOHKHE JIMIUAHBIC TUICHKW WJIM JIMMUAHBIE OCATKU U
CTONKH JIMMUIHBIX KPUCTAJUIMYECKUX OWCIOEB CTAHOBSTCA TEKYYMMU W HAOYXUIMMH.
I'mppaTupoBaHHbBIE JUMUAHBIE JUCTBl PA3fENsAOTCS B Ipoliecce BCTPAXUBAHUS U
CaMO3aMBIKAOTCA ¢ OOpa3oBaHHWEM KPYMHBIX MHOTOCIOHHBIX my3bpIppkoB (LMV). B
pesysbTaTe 3TOr0 BOJAa HE B3aUMOJEHCTBYET C YIVIEBOAOPOAHBIM LEHTPAJbHBIM CJIOEM
IBYXCIIOMHBIX CTPYKTYp MO KpasM. Kak TOmpKO 3TH HacTHUBI OOpa3OBaHUCh, MOKHO
peryiupoBaTh yMeHbIIEHHE pa3Mepa YacTULIbI IIyTEM IPUMEHEHHUs SHEPIHH 3BYKOBOM BOJIHbI

(paspylieHne yIabTPa3BYKOM) WM MEXaHWUYECKOH »sHepruu (skcrpyauposanue). Cwm,,
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nanpumep, Walde, P. “Preparation of Vesicles (Liposomes)” In Encylopedia of Nanoscience
and Nanotechnology, Nalwa, H. S. Ed. American Scientific Publishers: Los Angeles, 2004;
Vol. 9, pp. 43-79; Szoka et al., “Comparative Properties and Methods of Preparation of Lipid
Vesicles (Liposomes)” Ann. Rev. Biophys. Bioeng. 9:467-508, 1980; kaxkmas U3 KOTOPBIX
BKJIIOUEHAa B JaHHON AokymeHT. llonydenme nunocom BkjrouaeT nonydeHue APPL nns
ruapaTupoBanus, runpatupoBanne APPL npu BCTpSIXMBAaHMM U JOBOJKY IY3bIPHKOB IIO
pasMepy AN JOCTXKEHMS OIHOPOAHOro pacnpeneneHuss sunocoM. APPL  cHauana
PacTBOPSIIOT B OPraHUYECKOM PAaCTBOPHUTENE, YTOOBI OOECIIeYnTh OMHOPOAHYI0 cMech APPL.
3areM pacTBOPUTENb YAAISAIOT, YTOOB! 00pa30BaIach NOJMMEPHAs IJIEHKA. JTY MOJUMEPHYIO
IUIEHKY TLIATEJIbHO BBICYLIMBAIOT AJIs YAJIEHHUs] OCTATOYHOTO OPraHU4YeCKOr0 PacTBOPUTENS
IyTeM MOMEIIEHUs cocyaa Miu (prrakoHa 1Mo BaKyyMHBINH HACOC Ha BCIO HOYb. I maparaunuio
NOJIMMEPHOH TUIEHKH 3aBEPLIAIOT MyTeM J00aBIEHHs BOIXHON CPEeNbl U BCTPSIXMBAHUS CMECH.
Ilpu paspywenun cycnensuii LMV ¢ nmoMoupio 3HEpruu 3ByKOBOH BOJIHBI, KaK IPaBUIIO,
oOpasyroTcsi HeOosbIne MOHOCHOMHbIE my3bippku (SUV) ¢ nuamerpom B auamaszoHe 15-
50 HM. DKCTpyAMpOBaHHME JUIMAOB IPEACTaBIseT COOOH METOAMKY, B XOAE KOTOpPOMl
CYCIIEH3UIO  JIMMUA/TIONMMED TPOAABIMBAIOT Yepe3 IOJUKapOOHATHBIA  QUIBTP €
OIpEAENIeHHbIM Pa3MepOM IMOp C MOJYyYEeHHEeM YacTUI], WUMEIOIIHUX AuaMeTp OJM3KUH K
pa3mepy nop npumensiemoro ¢uibrpa. [Ipu skcTpyanpoBanuu uepes GUIBTPHI C TIOPAMU B
100 HM, Kak mpaBUIIO, OOPA3yIOTCS KPYIHBbIE MOHOCIOWHBIE MoJMMepHble my3bipbku (LUV)
co cpemaum nuamerpoM 120-140 HM. B omnpeneneHHbIX BapuaHTax OCYIIECTBIICHUS
konuuectBo APPL B nmunocome Bapsupyet oT 30 1o 80 moun. %, B onpeneneHHbIX BapHaHTax
ocymectBieHus oT 40 1o 70 moun. % u B OnpeneNeHHbIX BapUaHTaxX OCyLecTBIeHUs oT 60 no
70 wmon. %. B ompeneneHHbIX BapuaHTax OCyllecTBIeHUs mpumeHsemblii APPL
JOTOJHUTEIPHO 0O0OpasyeT komruieke co cpenctsom, TakuMm kak JJHK u PHK. B Takmx
BAPUAHTAX OCYLIECTBIEHHUsS MPUMEHEHUE JIUTIOCOMBbI MPENCTaBIseT COOOH J1OCTaBKY
MIOJIMHYKJIEOTHIOB.

[00435] B crnepyrommx HaydHBIX MyOJUKAMSIX OMHCAHBI IPYyTHUe CIOCOOBI MOJTYYEeHHUS
murocoM u Munest: Narang ef al., “Cationic Lipids with Increased DNA Binding Affinity for
Nonviral Gene Transfer in Dividing and Nondividing Cells” Bioconjugate Chem. 16:156-68,
2005; Hofland ef al., “Formation of stable cationic lipid/DNA complexes for gene transfer”
Proc. Natl. Acad. Sci. USA 93:7305-7309, July 1996, Byk ef al., “Synthesis, Activity, and
Structure—Activity Relationship Studies of Novel Cationic Lipids for DNA Transfer” J.
Med. Chem. 41(2):224-235, 1998; Wu et al., “Cationic Lipid Polymerization as a Novel
Approach for Constructing New DNA Delivery Agents” Bioconjugate Chem. 12:251-57,
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2001; Lukyanov et al., “Micelles from lipid derivatives of water-soluble polymers as delivery
systems for poorly soluble drugs” Advanced Drug Delivery Reviews 56:1273-1289, 2004,
Tranchant ef al., “Physicochemical optimisation of plasmid delivery by cationic lipids” J.
Gene Med. 6:S24-S35, 2004; van Balen ef al., “Liposome/Water Lipophilicity: Methods,
Information Content, and Pharmaceutical Applications” Medicinal Research Rev. 24(3):299-
324,2004.

Cnocobwt 1euenusn

[00436] Ycranoeneno, uro Oomee 10000 3a0oneBaHMii  YeIOBEKAa  BBI3BAHBI
IeHEeTHYECKUMH HAapYLIEHMSIMH, KOTOpbIE MPEACTABISIOT COOONW aHOMAluM B TIeHaX WU
xpomocomax. Cwm., nanpumep, McClellan, J. and M.C. King, Genetic heterogeneity in human
disease. Cell. 141(2): p. 210-7, Leachman, S.A., et al., Therapeutic siRNAs for dominant
genetic skin disorders including pachyonychia congenita. J Dermatol Sci, 2008. S1(3): p.
151-7. Muorue wu3 »5Tux 3a00JE€BaHUN JIeTaJbHBI, TaKU€ KaK paK, TsDKenas
TUINEPXOJIECTEPUHEMUST U ceMeliHasi aMuIonfoTudeckast nonuHeiponatus. Cm., nanpumep,
Frank-Kamenetsky, M., et al., Therapeutic RNAi targeting PCSK9 acutely lowers plasma
cholesterol in rodents and LDL cholesterol in nonhuman primates. Proc Natl Acad Sci U S
A, 2008. 105(33): p. 11915-20; Coelho, T., Familial amyloid polyneuropathy: new
developments in genetics and treatment. Curr Opin Neurol, 1996. 9(5): p. 355-9. C momeHTa
otkpbitus Fire u Mello caiinencunra skcnpeccuu renos nocpencrsom PHK-untepdepenimm
(RNAI1) (Fire, A, et al., Potent and specific genetic interference by double-stranded RNA in
Caenorhabditis elegans. Nature, 1998. 391(6669): p. 806-11) Obutn mpoBeneH OONBLIONH
o0veM pabot mo paspadorke neueOHbIX mpumeHenuit RNAi mnsa moneit. Cm., nanpumep,
Davis, M.E., The first targeted delivery of siRNA in humans via a self-assembling,
cyclodextrin polymer-based nanoparticle: from concept to clinic. Mol Pharm, 2009. 6(3): p.
659-68; Whitehead, K.A., R. Langer, and D.G. Anderson, Knocking down barriers: advances
in siRNA delivery. Nat. Rev. Drug Discovery, 2009. 8(2): p. 129-138; Tan, SJ,, et al,
Engineering Nanocarriers for siRNA Delivery. Small. 7(7): p. 841-56; Castanotto, D. and J.J.
Rossi, The promises and pitfalls of RNA-interference-based therapeutics. Nature, 2009.
457(7228): p. 426-33; Chen, Y. and L. Huang, Tumor-targeted delivery of siRNA by non-
viral vector: safe and effective cancer therapy. Expert Opin Drug Deliv, 2008. 5(12): p.
1301-11; Weinstein, S. and D. Peer, RNAi nanomedicines: challenges and opportunities
within the immune system. Nanotechnology. 21(23): p. 232001, Fenske, D.B. and P R. Cullis,
Liposomal nanomedicines. Expert Opin Drug Deliv, 2008. 5(1): p. 25-44; and Thiel, K. W.
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and PH. Giangrande, Therapeutic applications of DNA and RNA aptamers.
Oligonucleotides, 2009. 19(3): p. 209-22. B HacTosimmee BpeMs emIe IJISTCS WU YXKe
3aBepiieHbl Oonee 20 KIMHUYECKUX HCTBITAHWH, B KOTOPBIX 3aeHCTBOBAaHBI JieueOHBIE
cpeactBa ¢ SiRNA, KOTOpble MOKa3ajdl MHOTOOOELIAOINE pe3yJbTaTbl B JICUCHUU
pa3uuHbIx 3a0oneBannit. Cm., nanpumep, Burnett, J.C., J.J. Rossi, and K. Tiemann, Current
progress of siRNA/ShRNA therapeutics in clinical trials. Biotechnol J. 6(9): p. 1130-46.
Opnnaxo, s¢gdextuBHas u OezonacHast nocrtaBka SIRNA 10 cux mop SIBIsieTCSl KIIFOUEBOH
npobnemoii npu paspadorke neueOHbIx cpencts ¢ siRNA. Cwm., nanpumep, Juliano, R, et al.,
Biological barriers to therapy with antisense and siRNA oligonucleotides. Mol Pharm, 2009.
6(3): p. 686-95.

[00437] Takum oOpa3om, B APYroM acrekTe, MPeAyCMOTPEHbI CIIOCOOBI MPUMEHEHHS
APPL, nanpumep, nns neuenus 3a00NeBaHUS, HAPYLICHUS WIM COCTOSIHHUS, KOTOPBIM
crpagaer cyobekt. [Ipennonaraercs, uro APPL OynyT mpuromHel B JIEYEHUH MHOMKECTBA
3a00J1eBaHMi, HAPYIIEHWH WM COCTOSIHUH, B YaCTHOCTH, CHCTEMa JJIsI JOCTaBKH CPEICTB
Oynmer mnpuromgHa Ui JIEYEHHs] TAKOrO KOHKPETHOro 3a00JeBaHMsl, HApYIIEHHs WIN
cocrosius.  “3aboneBaHue”, “HapymieHue” U “COCTOSTHME B JAHHOM JOKYMEHTE
UCTONB3YIOTCSl  B3aUMO3aMeHsieMO. B ompeneneHHbIX  BapuUaHTaX  OCYIIECTBJIEHUs
3a0oneBaHre, HApyLUIEHHEe WM COCTOSIHHE, OT KOTOPOro CTpamaeT CyOBeKT, BBI3BAHO
aHOMAaJIMel B FeHe WJIM XPOMOCOME CyOBeKTa.

[00438] Hanpumep, B OIHOM BapHaHTe OCYIIECTBIIEHUS IPEAYCMOTPEH CIIOCO0 JIEYeHUsI
3a00NeBaHysl, HAPYIIEHUS WM COCTOSIHHS, KOTOPBIM CTPagaeT CyObeKT, BKIFOYAIOLIUIA
BBEICHHE CYOBEKTY, HYXKAAMEMyCs B 3TOM, 3()(HEKTUBHOTO KOJMYECTBA KOMITO3ULUH,
comepsxkameit APPL wnm ero comb. IIpenmonararoT, 4TO WILUIFOCTPATUBHOE 3a00JieBaHUE,
HApYIIEHHE WM COCTOSIHHUS BKJIIOYAIOT, HO 0€3 oOorpaHuyeHud, mnponndepaTuBHbIE
HApPYIIEHHs, BOCMAJIUTENIbHbIE HAPYILICHHUS, AayTOMMMYHHbBIE HAapyIIeHHs, OOJEe3HEHHBIE
COCTOSIHUS, 3a00JI€BaHMSI TEYEHU M AMIJIOMTHBIE HEBPOIIATHH.

[00439] Kak wucmone3yercss B [aHHOM JOKYMEHTE, “aKTHBHBIA HMHIPEIUCHT
npenacTasisier co0oil r0oe CPeCcTBO, KOTOPOE BBI3bIBAET HEOOXOIUMYIO OHUOJIOTHYECKYIO
peakuuro. Hampumep, APPL MoeT ObITh aKTHBHBIM HHTPEIUEHTOM B KOMITO3uluu. Jlpyrue
CpeAcTBa, Hanpumep, ne4eOHbIe CPEICTBA, KaK OMHUCAHO B TAHHOM JOKYMEHTE, MOTYT TaK)Ke
KJIacCU(pUIIMPOBATbCS KaK AKTUBHBIA HMHIPEeOHEHT. B  onpeneneHHBIX  BapHaHTax
OCyIIecTBIIeHHs] KoMITo3uLust kpome APPL nononmHuTENnsHO comepkut jedeOHOe CPencTBo,
NPUTOAHOE TPH JIeUeHUH 3a00NIeBaHMs, HAPYLIEHWs WM COCTOSHHUS. B ompeneneHHBIX

BapuaHTax ocymectBienuss APPL wunkancymupyer papyroe (sedeOHoe) cpenctso. B
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OTIpenesIeHHbIX BapuaHTax ocymectsienuss APPL u npyroe (neuebHoe) cpenctso oOpasyroT
qacTuly (Hanpumep, HAHOYACTUIY, MUKPOYACTHILY, MULIEJLTY, JIUTIOCOMY, JIUITOTUIEKC).
[00440] B omnpeneneHHbIX BapuUaHTAaX OCYIIECTBJICHUS COCTOSHUE IPENCTABISET COOOM
nposrgepaTUBHOE HAPYIIEHUE, U B ONPEAETICHHBIX BAPHAHTAX OCYILIECTBJICHUS KOMITO3ULIUS
JOTIONIHUTENIPHO BKJIFOUAET CPEINCTBO NPOTHB paka. MimoctpatuBHble NpoiudepaTuBHbIE
3a0oneBaHMsl  BKJIIOYAOT, HO 0O€3 OrpaHHuYeHHUH, ONyxojH, J0OpOKaueCTBEHHBIE
HOBOOOPA30BaHMs, IPEN3JIOKAUYECTBEHHbIE HOBOOOpa3oBaHMs (3MHUTENMOMA i1 Sifi) WU
3JI0Ka4eCTBEHHbIE HOBOOOPA30BaHUs (BUIbI PaKa).

[00441] HiumrocTpaTHBHBIE BHIbI paka BKJIOYAIOT, HO 0€3 OrpaHuYeHull, HEBPUHOMY
CIlyXOBOTO HEpBa, aJEHOKAPLMHOMY, paK HAJIOYEUHUKOB, paK aHAJbHOTO KaHaJa,
aHruocapkomy (nanpumep, IUM(paHTHOCAPKOMY, JTHUM(PAHTHOIHIOTEINATIBHYIO CapKOMY,
IéMaHIHOCAPKOMY), PaK ammeHauKca, 10OpOKaueCTBEHHYI) MOHOKJIOHAIbHYIO FaMMAaIaTHio,
paK SKeTUHBIX NyTeH (ranpumep, XONAHTMOKAPLMHOMY), paKk MOYEBOrO Iy3bIps, pak
MOJIOUHOH KeJne3bl (Hanpumep, aneHOKApLUUHOMY MOJIOYHOW KeJie3bl, HalMIISIPHYIO
KapLMHOMY MOJIOYHOM JKeNe3bl, TPYAHOH paK, MeIyJUIAPHBIA paK MOJIOYHOMW JKEJe3bl), pak
TOJIOBHOTO ~ MO3ra  (Hanpumep, MEHUHTHUOMY, TJIHOMY, HAnpumep, acTPOLUTOMY,
OJIMTOACHAPOTINOMY, MeAyJUIO0NIacTOMy), pak OpOHXOB, KapLUUHOHWI, paK MIEHKH MAaTK{
(nanpumep, aNeHOKAPLUMHOMY  WIIEWKHM  MAaTKH),  XOPHOKapLUHUHOMY,  XOpIOMY,
KpaHHO(PAPUHTUOMY, KOJOPEKTAIbHBIN pak (Hanpumep, pak TOJCTOW KHIIKH, PaK MpPSMOU
KUIIKH, KOJIOPEKTAIBHYIO aICHOKAPLHMHOMY), STUTEIHAIBHYI KaAPILHHOMY, 3TIEHIUMOMY,
SHAOTENHANBHYI  capkoMmy  (manmpumep,  anruomaro3  Kamomm, MHOXECTBEHHYIO
UIHOTIATUYECKYI0O TeMOPPAarM4ecKyr0 CapKoOMy), pak SHAOMETpUsi (Hanpumep, pak MaTKH,
CapKOMy MaTKH), paKk MuieBona (Hanpumep, aieHOKapLUUHOMY MHINEBOAA, aJ€HOKAPILITHOMY
bapperra), capkomy Iwunra, pax rmnasza (wanpumep, BHYTPUIJIA3HYIO MEJNAHOMY,
pPETUHOOIACTOMY), CEMEHHYIO THIEeP303UHO(GMIINIO, paK JKETYHOrO My3bIPs, PaK >KEeNyaKa
(nanpumep, aneHOKAPIIMHOMY >KENIyAKa), TaCTPOMHTECTUHAIBHYIO CTPOMAJBHYIO OIyXOJIb
(GIST), pax rosioBbl 1 wen (Hanpumep, MIOCKOKIETOUHBIA PaK rOJOBBI U IIEH, PaK MOJOCTH
pra (nanpumep, MIOCKOKIETOUHYIO KapiHoMy nosioctu pra (OSCC), pak roprna (nanpumep,
pak ropraHu, (¢apuHTeaJbHBIH pak, Ha30(apHUHTEaTbHBIH pPaK, paK POTOIJIOTKH)), pak
KPOBETBOPHBIX KJIETOK (Hampumep, JNeHKO3, TaKOH Kak OCTPBIA JTUM(OLMUTAPHBIA JIEHKO3
(ALL) (nanpumep, B—xnerounbiii ALL, T—xnerounerii ALL), oCTpelii MHENOUHUTApPHBIA
neiiko3 (AML) (nanpumep, B—xnerounsiii AML, T—xnerounsiii AML), XpoHudeckuid
muenountapHeiii sefiko3 (CML) (nanpumep, B—xnerounsnii CML, T—knerounsiii CML) u

xpoHnueckuit nmmbonurtapubiii  seiikos (CLL) (nanpumep, B-xnerounsiii CLL, T-
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kaerounblii CLL); mumdomy, Takyro kak aumpoma Xomxkuaa (HL) (nanpumep, B-
kaerounass HL, T-xnerounas HL) m HexomxkkuHckas imumpoma (NHL) (nanpumep, B—
kaerounas NHL, takas kak auddysnas xpynHoknerounas mumboma (DLCL) (nanpumep,
nuddysHas B-knerounas kpymHokierodHas JsmMmpoma (DLBCL)), dommmkymsipHyro
muMpOoMy, XPOHUUYECKHH JTHUMQOLMTAPHBIN JEHKO3/MEIKOKIETOUHYIO JIUM(POLUTAPHYIO
aumdomy (CLL/SLL), numdomy u3 kierok mMautuitHoN 30HbI (MCL), Bungsl B—kierodnoi
M OMBI MAPTUHATIBHOHN 30HBI (Hanpumep, BUAbI TUMPOMBbI TUM(POUIHON TKAHU CIU3UCTBIX
obonmouek (MALT), B—knerounyro nuMpoMy MapruHajibHOW 30HBI JUM(PATUIECKOTO Y37,
B—knerounyro nuMdomMy MapruHaibHOM 30HBI CEJNE3€HKH), MEPBUYHYI0 MEIHACTUHAIBHYIO
B—knerounyro numdpomy, nmumbpomy bepkurra, numdporuasmormrapayo jaumpomy (mo
ecmob, “MaxkporjoOyianHeMuro BanbaencTpema”), 370Kau€CTBEHHBIH PETHKYJIOIHIOTEIHO3
(HCL), nMMyHOOIAaCTHYIO KPYIHOKJIETOUHYIO JuMbpomy, B-mumbpobnactayro numdomy us3
KJIETOK-IIPEALIECTBEHHUKOB U MEPBUYHYIO JTUM(POMY LeHTpaIbHOH HepBHOU cucTtembl (CNS)
u T—xnerounyro NHL, takyro kax T-mum¢pobnacraas mumpoma/ T-mumdobnacTHeIi TeHKo3
U3  KJIETOK-TIPeIIIeCTBeHHUKOB, mnepudepudeckyro T-knerounyro mmmdomy (PTCL)
(nanpumep, xoxunyro T-xnerounyro mumbpomy (CTCL) (nanpumep, rpuOOBHAHBI MHKO3,
perukynes Ce3zapu), aHTHOMMMYHOOJACTHYIO T-KJIETOUHYI JHM(OMY, 3KCTPAHOAATBHYIO
T-knerounyro  gumMdpoMy H3  HATypajdbHBIX  KWUIEpOB, T-kiIeTouyHyr  JuMdomy
SHTEPONATHYECKOTO THUMA, T-KJIETOYHYH JHUMGOMY TOAKOKHOW KJIETYaTKH IO THUITY
NMAHHUKYJIUTA, AHATUIACTHYECKYIO KPYITHOKJIETOUHYIO JTUM(POMY); KOMOMHALIUIO OJHOTO WU
HECKOJIbKUX JICHKO30B/TMM(OM, KOTOpbIE OMNKCAHBI BBIIIE, & TAKXKE MHOXKECTBEHHYIO
muesnomy (MM)), OonesHp Tskenvix nened (manpumep, Oone3Hb anbda-nened, OONe3Hb
ramMma-iieneii, OoJie3Hb  MIO-IIeNei), TeMaHTHOONACTOMy, BHABI  BOCHAJTUTENbHOMN
MHO(PUOPOOTACTHIECKON OMyXOJH, aMIJIONJ03 HMMYHOLUTOB, pPaK TIOYKH (Hanpumep,
HepoOaacToMy, Ha3bIBAEMYIO TaK)Ke OINyXOoJib BuibMca, runepHegpomy), pak IMedeHH
(nanpumep, renaronemmonspubiii pak (HCC), 310KkaduecTBEHHYIO TemaToMy), pak JIETKUX
(nanpumep, ~ OpOHXOTEHHBIH  pak,  MeJNKokJIeTouyHbli  pak  Jjerkoro  (SCLC),
HemenkokyieTounblii pak jierkoro (NSCLC), aneHOKapMHOMY JIETKOro), JIEHOMHOCAPKOMY
(LMS), wmacrouuro3 (ranpumep, CUCTEMHbIH MAaCTOLMTO3), MHEJIOJUCIUIACTUIECKHIN
curnpom (MDS), mesorennomy, muenonponudepatusHble Hapymenus (MPD) (nanpumep,
uctuHHyro nojunuremuto (PV), scceHuumanpHyro Tpomborutemuro (ET), arHoreHHyro
MHeJonAHY0 MeTariasuo (AMM), Takxke HaspiBaeMyro muenodpudpo3 (MF), xpoHndeckuid
uanonaTuyeckuii  MuenoguOpo3, XpPOHMUECKHH  MHenouuTapHbiii  Jeiiko3 (CML),

xpoHudeckuii HedTpopuapHbi Jsetiko3 (CNL), cunppom runepsosuHodpumuu (HES)),
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HelipobnacTtomy, Helipohudpomy (nanpumep, neripodpudpomaro3 (NF) 1 Ttuna wmu 2 Tuma,
IIBAHHOMATO3), HEHPOSHIOKPUHHBIN pak (manpumep, HEHUPOIHAOKPHHHYIO OIYXOJb
JKEJTy TOYHO-KUIIIEYHOrO TpakTa win momkenynodnon skene3sl (GEP-NET), kapuwnOun),
OCTEOCapKOMY, paK SIMYHUKOB (Hanpumep, LUCTAACHOKAPLUHUHOMY, SMOpPHOHAJBHBIN pak
SAUYHUKOB,  AJCHOKAPLMHOMY  SIMYHHMKOB), TAaNMWUIPHYI  aAeHOKAPLUUHOMY,  paK
NOJUKETYAOYHON  JKene3bl  (Hanpumep, aNE€HOKAPLUUHOMY  MODKEIYAOYHOH  JKeNe3bl,
BHYTPUIIPOTOKOBYIO ~MaNMUJUIAPHO-MyLHMHO3HYIO0 onyxonb (IPMN), wuHCynumHOMY), pak
MOJIOBOTO 4jieHa (Hanpumep, Oone3nb [lamkeTa MOJOBOrO WieHA U MOIIOHKHU), TTHHEAIOMY,
NPUMHUTHBHYIO HelposkronepmaibHyto omyxonb (PNT), pak mnpencrarenpHON kemes3bl
(nanpumep,  aneHOKAPLMHOMY  IPENCTATENbHON  JKele3bl), pak MpsIMONH  KHIIKH,
pabmoMHOCapKOMyY, Pak CIIOHHBIX JKele3, Pak KOXHU (Hanpumep, TUIOCKOKJIETOYHBIN pak
(SCC), xeparoakantomy (KA), menanomy, GazanbHokieTounyro kapiuHomy (BCC)), pak
TOHKOI'O KHILIEYHUKA (Hanpumep, pak anmeHIuKca), CapKoMy MSTKMX TKaHel (Hmanpumep,
3J10KauecTBeHHYI0 (uoOposHyro rucrnountomy (MFH), nmmocapkomy, 370Ka4eCTBEHHYIO
onyxoJyib obojyiouek nepudepudeckux HepoB (MPNST), xongpocapkomy, dubpocapkomy,
MHKCOCAPKOMY), KAPILIMHOMY CaJIbHOH JKeJe3bl, KapLIMHOMY ITOTOBBIX JKeJIe3, CHHOBHOMY, paK
Andka (Hanpumep, CEMHHOMY, 3MOPHUOHANIBHBIN paK sWYKa), PaK IIUTOBUIHOH JKeNe3bl
(Hanpumep, MANUIAPHYIO KAPLUMHOMY IIUTOBUIHON >KeJe3bl, MAMHUBIPHYIO KapLHHOMY
mutoBuaHON kene3bl (PTC), menysnsipHbIi pak IMUTOBUIOHON »KeNe3bl), PaK ypeTphl,
BarMHAJbHBIA paKk U pak BYJbBbl (Hanpumep, Oonesnp Ilajkera HAPYKHBIX JKEHCKUX
TIOJIOBBIX OPTAHOB).

[00442] CpencTBa NMpOTHB paka OXBATHIBAIOT OMOTEPANeBTUYECKHE CPENCTBA MPOTHB
paka, a Tak:ke XUMHOTEPANeBTHYECKHE CPEICTBA.

[00443] HUnnrocTpaTuBHBIE OHOTEpANeBTHYECKUE CPENCTBA MPOTHB paka BKIFOYAIOT, HO
06e3 orpaHudyeHud, WUHTEPPEPOHBI, LUTOKHHBI (Hanpumep, (GakTop HEKpOo3a OIMyXOJH,
uHTEepPEepoH 0, MHTEP(HEPOH V), BAKLUHBL, T€MATOMOSTHYECKHE (PaKTOPBI POCTA, CPEACTBA
A CepOTepanuyd  MOHOKJIOHAJBHBIMH ~ aHTHTEJIAMH, HWMMYHOCTHMYJIATOPBI — W/WIIH
UMMyHOMoOnyupyromue cpencrsa (nanpumep, IL-1, 2, 4, 6 um 12), daxTopsl pocra
UMMYHHBIX KieTok (nanpumep, GM-CSF) wu anrturena (nanpumep, HERCEPTIN
(Tpactyzymad), T-DM1, AVASTIN (6eraumsymasd), ERBITUX (uerykcumad), VECTIBIX
(manutymymal), RITUXAN (purykcumad), BEXXAR (Tosurymoma0)).

[00444] HUnmocTpaTuBHBIE XUMHOTEPANIeBTHYECKHE CPEICTBA BKIIOYAOT, HO 0e3
OTpaHUYEHUH, AaHTUAICTPOTEHbI (Hanpumep, TaMOKCU(EH, PpaJTOKCU(PEH UM MErecTpod),

aroanctel LHRH (nanpumep, TOCKpKIMH W JNEHNpPONWA), AHTUAHAPOTEHBbI (Hanpumep,
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bayramuny u Oukamyramuna), cpenacrsa sl (HOTOAMHAMHYECKOW Tepamuu (Hanpumep,
Bepronoppun  (BPD-MA), ¢ranoumannn, ¢orocencubummsarop Pc4 u  nmemerokcu-
runokpeiuiiH A (2BA-2-DMHA)), asoructeie unputel (ranpumep, uukiaopochamun,
udochamun, Tpodochamua, xmopaMOyIHIIL, SCTPAMYCTHH U MendaliaH), HUTPO3OMOYEBHHbI
(nanpumep, xapmyctur (BCNU) u momyctur (CCNU)), ankuncynbdoHnatsl (Hanpumep,
Oycynban wu TpeocynbdaH), TpuaseHsl (Hanpumep, naxkapOa3uH, TEMO30JIOMHN),
COEAMHEHUs], CoNleprKallue TUIATHHY (Hanpumep, LUCIUIATHH, KapOOIJIaTHH, OKCAIUILIATHH),
ankanounsl OapBUHKA (Hanpumep, BUHKPUCTHH, BUHOJACTWUH, BHHIE3UH M BHHOPEIOWH),
TaKCaHbl (Hanpumep, MAKIUTAKCEN WM SKBUBAJIEHT MAKJIUTAKCENa, TAKOW KaK HAHOYACTHILIBI
nakjguTakcena, cBszaHHoro ¢ anbOymuHoM (ABRAXANE), nakiaurakcen, CBS3aHHBIA C
noko3arekcaeHoBoil kucioroit (DHA-nakmurakcen, Taxoprexin), makiIUTaKCe, CBI3aHHBIN C
nonurnyramatoM (PG-maxnurakcen, maknurakcen nojurimomekc, CT-2103, XYOTAX),
nposiekapcTBo, aktusupyemoe omyxonbio (TAP) ANGI1005 (Angiopep-2, CBs3aHHBIH C
TpeMsi MOJIEKYJIaMH MakJuTakcena), maknurakcen-EC-1 (maknurakcen, cBsi3aHHbIN ¢ erbB2-
pacniozHatomuM nentuaoM EC-1) u  makiuTakcen, KOHBIOTHPOBAHHBIM C  TJIFOKO30M,
Hanpumep,  2'-NaKINTaKCeI-METHI-2-TIIIOKONMMPAHO3WICYKIHAT, JTOLETAKCeN, TaKCOJ),
snunoaoWTHHbL (Hanpumep, 3tonoszun, (ocdar sTonozwma, TEHUIO3UJ, TOMOTEKaH, 9-
AMHHOKAMITOTELIMH, KAaMITOMPUHOTEKaH, WPHHOTEKAaH, KpUCHATOJ, MuTOMHLIUH C),
uHruouropel  obmena BewmectB, uHruOutopsl DHFR  (nampumep, wmerorpekcar,
IUXJOPMETOTPEKCaT, TPUMETpPeKcar, »3jaaTpekcart), uHruouropsl IMP-neruaporeHass
(nanpumep, mukopeHONOBYIO KUCIOTY, THazopypuH, pudaBupun u EICAR), uHrubutops
pUOOHYKIEOTHAPENYKTa3bl (Hanpumep, TUAPOKCHMOYEBUHY M Je(epOKCaMUH), AHAIOTH
ypaumna (Hanpumep, S-dropypauwi (5-FU), dnokcypunus, nokcudaypuanH, palTUTPEKCEN,
teradyp-ypaumi, kanenutabwH), aHamord uurosuHa (nanpumep, uwmtapabun (ara C),
UTO3nHapabuHo3uA W (GaynapaOuH), aHAJIOTH MypHUHA (Hanpumep, MEPKANTONyPUH H
TUOTYaHWH), aHajorn sutamuHa D3 (nanpumep, EB 1089, CB 1093 u KH 1060),
UHTUOUTOpPBI  M3ONPEHWIMPOBAHUS  (Hanpumep,  JOBACTATHUH),  JONAMUHIPTHYECKHE
HEHUPOTOKCHHBI (Hanpumep, WOH 1-MeTni-4-)eHWIMUPUINHNAN), UHIHOUTOPBI KJIETOYHOTO
muKna (Hanpumep, CTaAypoOCHOPHH), AKTUHOMULMUH (Hanpumep, aKTUHOMHLMH D,
OAKTHHOMHIMH), OneomuuuH (nanpumep, Odneomuiua A2, OneomuuuH B2, meromunuh),
AHTPALUKINH (nanpumep, IayHOPYOHIIHH, JIOKCOPYOUIINH, M3TUIUPOBAHHBIN
JIMIIOCOMAJIbHBIA JTOKCOPYOUIIMH, HMAApyOWIUH, 3MUPYOHLMH, MUPapyOUIMH, 30pyOHLIMH,
MHUTOKCAaHTPOH), unruburopsl MDR (nanpumep, sepanamun), uarubutopsl Ca** AT®aszbl

(nanpumep,  TancurapruH), UMAaTUHUO, TANUAOMHI, JICHATUAOMHI, HHTHOUTOPHI
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TUPO3UHKWHA3bl (nanpumep, axcutuaud (AGO13736), Gocyrunud (SKI-606), nemupanud
(RECENTIN™ ~ AZD2171), pnasatunu6 (SPRYCEL®, BMS-354825), spnotuHu6
(TARCEVA®), repunutnd® (IRESSA®), numaruanb (Gleevec®, CGP57148B, STI-571),
namatuanO (TYKERB®, TYVERB®), necrayptuau6 (CEP-701), wepatnant (HKI-272),
HoTnHUO (TASIGNA®), cemakcann® (cemakcmuu0®, SUS5416), cyantuand (SUTENT®,
SU11248), touepanu® (PALLADIA®), Bangeranud (ZACTIMA®, ZD6474), Baramanud
(PTK787, PTK/ZK), Ttpactysymad (HERCEPTIN®), OeBammsymad (AVASTIN®),
purykcumab (RITUXAN®), nerykcumad (ERBITUX®), manutymymad (VECTIBIX®),
paanduzymad (Lucentis®), wmmoruHu® (TASIGNA®), copapenud (NEXAVAR®),
seposumyc (AFINITOR®), anemrysymab (CAMPATH®), remrysymab o30ramMuuuH
(MYLOTARG®), Ttemcupomumyc (TORISEL®), ENMD-2076, PCI-32765, AC220,
nosutunu6 makrar (TKI258, CHIR-258), BIBW 2992 (TOVOK™), SGX523, PF-04217903,
PF-02341066, PF-299804, BMS-777607, ABT-869, MP470, BIBF 1120 (VARGATEF®),
AP24534, JNJ-26483327, MGCD265, DCC-2036, BMS-690154, CEP-11981, TuBo3anu®
(AV-951), OSI-930, MM-121, XL-184, XL-647 w/um XL228), "HruOUTOPBI MPOTEACOMBI
(nanpumep, 6Gopresomud (VELCADE)), unruturoper mTOR (nanpumep, panaMuims,
temcuponumyc (CCI-779), sseponumyc (RAD-001), punadopomumyc, AP23573 (Ariad),
AZDS8055 (AstraZeneca), BEZ235 (Novartis), BGT226 (Norvartis), XL765 (Sanofi Aventis),
PF-4691502 (Pfizer), GDCO0980 (Genetech), SF1126 (Semafoe) u OSI-027 (OSI)),
o0JMMepCceH, TeMUUTA0UH, KapMUHOMULIMH, JIEHKOBOPHH, MeMeTpeKcen, LuKiIopochamMun,
nakapOa3uH, TPOKAPOM3WH, TMPENHU3OJIOH, JEeKCAMETAa30H, KaMIMATelWH, TUIMKAMULIMH,
acrmaparuHasy, aMUHOINTEPUH, METONTEPHH, NOPPUPOMHULMH, MendanaH, JeHPO3HIUH,
JeHpo3uH, XjopamMOynui, TpabeKTeauH, MpokapOaswH, AUCKOAEPMOJHI, KapMHHOMHLIUH,
AMHHONTEPHH U T€KCAMETHJI MEJIAMHUH.

[00445] B ompeneneHHBIX BapHaHTaX OCYINECTBJICHUsS] COCTOSTHUE MPEACTaBseT COOOH
BOCIIAJINTENIbHOE HAPYILIEHHE, U B ONMPEICJICHHBIX BapUAHTAX OCYINECTBICHUS KOMITO3HLIUS
JOTIOJTHUTEIIBHO BKJIFOYAET POTHBOBOCTIAIUTEILHOE CpPEeICTBO. Bripaxxenne
“BOCHANIUTENIBHOE HapylleHne o0o3Ha4aeT Te 3a00JeBaHMs], HAPYIIEHUS WU COCTOSHUS,
KOTOpbIe XapakTepusyroTcs mnpusHakamu Oonmu  (dolor B  pesynbrare oOpasoBaHUs
TOKCHUYECKUX BELIECTB M PA3ApPaKeHUsI HEPBOB), MOBBILICHUs TeMmmeparypbl Tena (calor B
pe3yabTaTe Ba3ONWIIATALMM), TIOKpacHeHUs (rubor B pe3ynbTaTe Ba3OMWIATALMH U
YCHJIEHHOTO KpPOBOTOKA), MPUMYXJIOCTH (tumor B pe3ysbTaTe Ype3MEPHOrO MPHUTOKA HIIH
OTPaHUYEHHOr0 OTTOKA XMAKOCTH) W/wnu norepu ¢pyHkuuu (functio laesa, koTopas Moxer

OBITh YACTUYHOW WJIM TIOJHOW, BPEMEHHOH WJIM TOCTOSIHHOH). BocmaneHue mnpuHUMaeT
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pa3iuuHble GOPMBI U BKJIFOYAET, HO O€3 OrpaHHuYeHUi, OCTpOe, ClaeyHoe, aTpoduieckoe,
KaTapajbHOE, XPOHHYECKOe, LUppoTHYecKoe, audQy3HOe, TUCCEMUHUPOBAHHOE,
JKccynatuBHOe,  (GuOpuHO3HOE,  (QubOposmpyromee,  O4aroBoe,  IPaHYJIEMATO3HOE,
TUNEePILUIACTHYECKOE, runepTpopuIecKoe, MHTEPCTULHAIIBHOE, METaCTaTHYECKOE,
HEKPOTHYECKOE, OONUTepUpyIOIlee, IMaPEeHXUMATO3HOE, penapaTHBHOE, IPOAYKTUBHOE,
nposndepaTuBHOe, TUPTEPUTHIECKOE, THOWHOE, CKJIEPO3HpYIolee, CepO3HO-PUOPHUHO3HOE,
cepo3Hoe, Hecrenudpuueckoe, crneruduyueckoe, MOJOCTPOE, BOCIMAJIEHHE C HATHOEHUEM,
TOKCHUYECKOE, TPABMATUYECKOE W/MIIN sI3BEHHOE BOCHIAJIEHHE.

[00446] WmmocTpaTuBHBIE  BOCHAJUTENbHBIE  HApYIIEHHS  BKJIOYAIOT, HO  0Oe3
OrpaHUYEHUH, BOCHAJEHHE, AaCCOLMMPOBAHHOE C  akKkHe, aHeMuw (nanpumep,
T'UIOIUIACTUYECKYI0 aHEMHIO, TeMOJUTUYECKYI0 ayTOMMMYHHYIO aHEMHIO), aCTMY, apTePUUT
(Hanpumep, MHOXECTBEHHBIH apTEPUUT, AaPTEPUUT BUCOYHBIX aPTEPHH, Y3EJIKOBBIM
nepuapTepuuT, CcuHApoM Takascy), apTpur (Hanpumep, KpPUCTAIMYECKUH apTPHT,
OCTE€0apTPUT, NCOPUATUYECKUN apTPUT, NOAATPUYECKUHM apTPUT, PEAaKTHBHBIA apTPHT,
pPEeBMaTOMIHBINA apTpuT U apTpuT Pelirepa), aHKUIO3UPYIOLIUI CIIOHAMIOAPTPUT, aMHIIO3,
OO0KOBOI aMHUOTPO(UYECKHI CKJIEPO3, AyTOMMMYHHbIe 3a00JIeBaHUs, QJJIEPTUU WJIH
aJUIeprudeckre peakiyH, aTepocKiepo3, OpOHXUT, OypcUT, XPOHMYECKUH IPOCTATHT,
KOHBIOHKTUBUT, Oose3Hp Illaraca, XpoHM4Yeckoe OOCTPYKTHBHOE 3a00JIeBaHHE JIETKHX,
JIepMaTOMHO3UT, TUBEPTHKYJIHT, AualeT (Hanmpumep, caxapublii nuaber I Tuma, caxapHbIi
nuaber 2 Tuma), 3a00JeBaHUS KOXU (Hanpumep, TCOpUa3, SK3eMy, OKOTH, NEPMATHT, 31
(3yoHEBYIO YeCOTKY)), SHAOMETPHO3, cuHapom I miieHa-bappe, MHEKIHIO, UIIEMUYECKYIO
Oonesnp cepaua, Oone3sHp Kasacaku, rioMepysnoHeQpUT, THHTUBUT, MOBBIIEHHYIO
YyBCTBUTENILHOCTb, TOJIOBHBIE OOJH (Hanpumep, TONOBHbIE OOMU MPHU MHUTPEHH, T'OJOBHBIE
00K HaIPsKEHHs ), HEMPOXOAUMOCTD KULIEYHUKA (Hanpumep, HEMPOXOAUMOCTDb KUIIEYHUKA
MIOCJIe OMEPAaTUBHOIO BMEIIATENCTBA M HEMPOXOAUMOCTh KHUINIEYHHKA BO BPEMsl CEIICHCA),
UTUOTIATHYECKYIO TPOMOOLIMTONIEHUYECKYIO MyPIypPy, HHTEPCTULMABbHBIN [IUCTUT (CUHAPOM
OO0JIE3HEHHOTO MOYEBOTO TMy3bIpsi), OOJIE3Hb JKETyJOYHO-KUIIEYHOrO TpakTa (Hanpumep,
BBIOPAHHYIO M3 TENTHYECKHX $3B, PETHMOHAPHOrO SHTEPUTA, MUBEPTHKYJHUTA, KEJIyAO4HO-
KUIIEYHOTO KPOBOTEYEHUsI, S03MHO(PUIIBHBIX OONie3HEeH JKeNyAO4YHO-KUIIEYHOTO TpaKTa
(nanpumep, >03uHOMUIBHOTO 330(aruta, 303MHOQUIBHOTO TacTPUTA, SO3MHOQPIIBHOTO
racTPOSHTEPUTA, SO03MHO(PHUIBPHOTO KOJHTA), TacTPUTA, JHApEH, TracTpo33odarearbHON
pedurokcHoit 6one3nn (GORD wumm ee cuHonum GERD), BocmanurensHOro 3adojieBaHUs
kumeynnka (IBD) (nanpumep, Gonesnm Kpona, Hecrnenugpuueckoro S3BEHHOTO KOJIUTA,

KOJJIAr€HO3HOT'O  KOJIMTA, J'II/IM(I)OLII/ITapHOFO KOJIuTa, HIIEMHYCCKOI'0 KOJIMTA, KOJIHMTAa
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OTKJIFOYEHHOW KHIIKH, cuHApoMa bexuera, HennddepeHunpOBaHHOIO KOJUTB) U CHHAPOMA
BocrasieHHoro kumeuyHuka (IBS)), BomuaHKy, paccessHHBIN CKIIEpO3, KOJBLEBUIHYIO
CKJIEPOJEPMHUIO, TSDKEIYK) MHACTCHUIO, HIIEMHUI0 MHOKapAa, He(PPOTHUECKHH CHHIPOM,
OOBIKHOBEHHYIO My3bIPYATKY, 3JIOKAUECTBEHHYI0 aHEMUIO, IENTHYECKUE S3BbI, TOJMMUO3UT,
NEePBUYHBbIN OMIITMApHBIA LUPPO3, HEWPOBOCHAJIEHHE, ACCOLMHUPOBAHHOE C HAPYIIEHUSAMHU
MO3roBOH AestenbHOCTH (Hanpumep, Oone3nb IlapkuHcoHa, Oone3Hp I'€eHTHHITOHA U
Oone3np AubureliMepa), NPOCTATUT, XPOHUYECKOE BOCMAJIEHHE, ACCOLMHUPOBAHHOE C
pagualiOHHBIM TIOPAXKEHHWE TOJIOBBI, BOCHAIUTENbHOE 3a00JI€BAaHUE TAa30BBIX OPIaHOB,
penepy3MOHHOE TMOBPEXKIEHUE, PErHOHAPHBIA HHTEPUT, OCTPbIH PEBMATH3M, CHCTEMHYIO
KPAacHYI0 BOJYAHKY, CKJIepoaepMuio, Oone3Hb PeliHO, capkouaos, CHOHAMIOAPTPOIATHH,
curapom lllerpeHa, TUPOUANT, OTTOPXKEHHUE NMPH TPAHCIUIAHTALMY, TEHAUHUT, TPABMY WU
NOBpEXAeHUEe (Hanpumep, OTMOPOKEHUE, MOJ NeHCTBHEM XUMHUYECKUX pas3IpaskuTelnei,
TOKCHHOB, pyOlleBaHUE, OKOTH, MEXaHHYeCKOe TPaBMHPOBAHHUE), BACKYJUT, BUTHIHUIO H
rpanyJyemaro3 Berenepa.

[00447] B omnpeneneHHBIX BapHaHTaX OCYILECTBICHMs BOCHAIUTENBHOE HApPYLIEHUE
SIBJISIETCSI BOCIIAJICHUEM, aCCOLIMMPOBAHHBIM C MPOJH(epaTHBHBIM 3a00J€BaHUEM, HANpUMep,
BOCHAJICHNE, ACCOLIMUPOBAHHOE C PAKOM.

[00448] B omnpeneneHHbIX BapuUaHTAX OCYIIECTBJICHUS COCTOSIHUE MPENCTaBIsET COOOi
AyTOMMMYHHO€ HapyLIEHHe, U B ONPENEJICHHBbIX BAaPHAHTAX OCYIIECTBJICHUS KOMITO3HLIMS
JOTIOJIHUTEIPHO ~ BKJIFOUAET  HMMMYHOMOAYJHMpPYIOLIee  CpeacTBo.  MIumocTpaTuBHBIE
AyTOMMMYHHbIC HApYLICHHs BKJIOYAIOT, HO 0€3 OrpaHu4YeHud, apTpuT (B TOM HHCIE
PEBMATOMIHBIA APTPUT, CHOHAMJIOAPTPOINATHH, MONATPUYECKUN apTPHUT, JETeHEPATHBHBIC
3a00NIeBaHMsI CyCTaBOB, TAKHE KaK OCTEOAPTPHUT, CUCTEMHYIO KPACHYIO BOJYAHKY, CUHAPOM
[llerpeHa, aHKWJIO3UPYIOLIMHA CHOHAMJIOAPTPUT, HenupHepeHUNPOBAHHBIN CIIOHIWINT,
Oosnesnp bexyera, BUABI MeMOJIMTHYECKON ayTOMMMYHHOH aHEMMUH, PACCESTHHBIN CKIEpO3,
OOKOBOM  amMHOTPOQUUYECKUH CKJIEpO3, aMIIo3, OCTPbIA IUIEYEKUCTEBOW CUHIPOM,
ncopuaTudeckuii apTput u 6one3np CTuiia), acTMy, aTepOCKIIEPO3, OCTEONOPO3, OPOHXHT,
TEHANHUT, OypcuT, 3aboeBaHne KOXU (Hanpumep, TIcopras, SK3eMy, OKOTH, IEPMATHT, 3Y1
(3ymHEBYHO 4eCOTKY)), 5Hype3, 303uHO(UIbHOe 3aboseBaHue, OOJNE3Hb KENyIOYHO-
KUIIEYHOTO TpakTa (Hanpumep, BHIOPAHHYIO W3 MENTHYECKUX $13B, PETHOHAPHOTO SHTEPUTA,
OUBEPTHKYJINTA, JKEIyJAOYHO-KHIIEYHOTO KPOBOTEUEHMs, 303MHO(DWMIBHBIX  OoJe3Hen
JKEJTy TOYHO-KUIIIEYHOTO TpakTa (Hanpumep, 303MHOPUIBHOTO 330(¢aruta, 303MHOPUILHOTO
racTPUTa, 03UHO(PHUIBHOrO racTPO’HTEPHUTA, S03MHOPUILHOTO KOJIUTA), TACTPUTA, AHAPEH,

ractpossodareanbHoii  pedurokcHoit  6onesnu  (GORD wmm ee cunonuMm GERD),
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BOCTIAIUTENbHOTO  3a0oneBanust kumeunuka (IBD) (wampumep, Oonesnn Kpona,
Hecnenn(pUIECKOro sI3BEHHOTO KOJIUTA, KOJUIAr€HO3HOrO KOJIMTA, JTUM(pOLUTAPHOTO KOJIUTA,
UIIEMUYECKOTO  KOJIUTA,  KOJHMTAa  OTKJIIOYEHHOW  KHUIUKM, CUHApoma  bexdyera,
HenndPepeHUMPOBAHHOTO KOJIWTA) M CHHApOMa BocnajeHHoro kumnednnka (IBS)) u
HapylueHus:, o0JeryaeMble ¢ MOMOIIBIO CPEICTB, YIYULIALIMX MePeJIbCTATHKY JKeTyA0uHO-
KHUIIEYHOTO TPaKTa (Hanpumep, HeMpOXOAMMOCTb KUIIEYHHKA, HEMPOXOAMMOCTh KHIIEYHUKA
IIOCJIe OTMEePAaTHBHOIO BMELIATENbCTBA U HEMPOXOJUMOCTb KHIIEYHHKA BO BpPEMsl CEICHCa,
ractpodsodareanbuyo  peduokcHyro Oonesab (GORD wmnu ee cumaonum GERD);
503MHOMUIIBbHBINA 330(arut, mapes >Kelyaka, TaKOH Kak JuaOeTHYecKuil mape3 »KemylKa;
NHIIEeBas HEMEPEeHOCHMMOCTh U THMINEBbIe aJUIEPrHU, a Takxke JApyrue (yHKLHOHAJIbHBIE
HapyIIEHHUs] NHIIEBAPUTENIPHOIO TpPakTa, Takue Kak Hes3BeHHas aucnencust (NUD) wu
HekapauanbHasi 0o B rpynHoit kietke (NCCP, B TOM uuciie KOCTOXOHIPHUT)).

[00449] B ompeneneHHBIX BapHAaHTaX OCYLIECTBIEHHUsS COCTOSHHE IMPENCTABISIET COOOM
OOJNe3HEHHOE COCTOSIHME, U B ONPENeNIEHHbIX BapHUaHTaX OCYIIECTBICHUS KOMITO3HLIUS
JOTIONTHUTEIPHO BKITFOYAeT O0JIeyTostolee cpeacTBo. “bonesHeHHoe cocTosiHIE BKIJIOYAET
6e3 orpaHMYEHUs] HEBPONATHYECKYIO O0Nb (Hanpumep, nepudepuieckyro HEBPOIATHYECKYIO
00Jb), LEHTpaIBbHYIO 00Jb, neaddepeHTaAHOHHYI0 00Jb, XPOHHUYECKYIO Oonb (Hanpumep,
XPOHUYECKYI0 HOLMIENTUBHYIO OONb U Apyrue (HOpMbl XPOHHUECKON OO0JH, Takue Kak
nocieonepaonHas  0ofb, Hanpumep, OONb, BO3HUKAIOIIAS TIOCNIE PEKOHCTPYKTHUBHOM
XUPYpruv Ha Oeape, KOJEHEe WM APYIMX BHAOB PEKOHCTPYKTUBHOW XUPYPIHUH),
JOOTEPALIOHHYI0 00Jb, pa3fApa’keHWE HOLMIENTHBHBIX PELEeNnTOPOB (HOLMLENTHBHYIO
6oip), octpyro Oonb (Hanpumep, (HaHTOMHYIO M TPOXOMSIIYI0 OCTpyro Oosb), Oosb
HEBOCMAJIUTENIPHOIO  XapakTepa, OoNlb  BOCMAJMTENBHOIO  XapakTepa, 60ob,
ACCUIIMMPOBAHHYIO C pakoM, OOJIb OT paHbl, OOJNb OT OKOTOB, MOCJIEONEPALUOHHYIO OOJIb,
0oNib, AaCCOLMHUPOBAHHYKD C MEIULMHCKUMH MAHHUMYJSIUAMH, OO0Jib, BO3HHUKIIYIO B
pe3ysbTare 3yjaa, CHHAPOM OOJ€3HEHHOrO MOYEBOrO My3bIpsi, OOJIb, ACCOLMHUPOBAHHYIO C
NpeIMEHCTPYaIbHbBIM ~ AUCHOPHUUECKHM  PACCTPONCTBOM  W/WIIM  MPEIMEHCTPYaIbHbIM
CHHIPOMOM, 00JIb, aCCOLIMHUPOBAHHYIO C CHHAPOMOM XPOHUYECKOTO MepeyTOMIIEHHS, OOJb,
ACCOLIMUPOBAHHYIO C MPEKAEBPEMEHHBIMU POaMH, OOJIb, ACCOLMUPOBAHHYIO C CUMIITOMAMH
OTMEHBI HAPKOTUYECKUX BEIIeCTB, OOJIb B CYyCTaBaxX, apTPUTHUYECKYIO 00Jb (Hanpumep, 60D,
ACCOLIMUPOBAHHYI0 C KPUCTAUIMYECKUM apTPUTOM, OCTEOAPTPUTOM, ICOPUATHYECKUM
apTPUTOM, TOAArPUYECKUM APTPUTOM, PEAKTHUBHBIM apPTPUTOM, PEBMATOMAHBIM APTPUTOM
win aptputoMm PeiliTepa), MOSCHUYHO-KPECTLIOBYIO OOJb, CKEJETHO-MBILIEYHYI OO0JIb,

TOJIOBHYIO OOJIb, MHUTPEHb, MBIMIEYHYI Oo0nb, rombaro, Oomb B 1mee, 3yOHYIO OOJb,
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IEHTAJbHYI/ YEIFOCTHO-JIMLIEBYIO 00Jb, BHYTPEHHOCTHYIO 00b 1 T.11. OJHO M HECKOJBKO
OOJIE3HEHHBIX COCTOSHUH, paccMaTpUBaeMble B TAaHHOM JOKYMEHTE, MOTYT BKJIFOYATh
KOMOWHAIMM PA3MYHBIX TUMOB OONH, MPEeIyCMOTPEHHBIX BBIIE U 31eCh (Hanpumep,
HOLIMLETITUBHYIO 00Jb, OOJIb BOCTIAJMTEIBHOTO XapaKkTepa, HEBPOIATUIECKYIO OONb U T.1.).
B HekoTOpBIX BapMaHTax OCYINECTBJIEHHS MOXKET IpeolnanaTh OTAenbHas Oonb. B npyrux
BapUAHTAX OCYLIECTBJIEHHs OOJIE3HEHHOE COCTOSHUE BKJIIOYAET [Ba WK Oosiee THIOB Oomu
6e3 npeobnananus ogHON. ONBITHRINA NPAKTUKYIOIIUN Bpad MOXKET ONPEIENUTh TO3HPOBKY,
KOTOpass Hy)XHa JUIsI JOCTIDKEHHUS TepaneBTHYeCKH 3(P(PEKTUBHOrO KOJIHUYECTBA IS
KOHKPETHOTO CyOBheKTa, Ha OCHOBAHUU OOJIE3HEHHOTO COCTOSTHUSI.

[00450] B ompeneneHHBIX BapHaHTAaX OCYIIECTBIEHUS OOJE3HEHHOE COCTOSIHUE
npeacTasisier coOoi 0O0Jb BOCHANHMTENBHOIO XapakTepa. B ompeneneHHbIX BapHaHTax
ocyuiecTByieHHs OOJNE3HEHHOe COCTOsiHME (Hanpumep, OONb BOCHIAJIHMTENBHOIO XapakTepa)
ACCOLIMUPOBAHO C BOCTIAJIUTENIbHBIM HAPYLIEHUEM W/WIIH 8y TOUMMYHHBIM HapyLICHUEM.
[00451] B onpeneneHHbIX BapHaHTaX OCYINECTBJIEHUS] COCTOSIHUE TPEACTABIISIET COOOM
3a00jeBaHNe TE€YEHH, M B ONPEIEJCHHbIX BApUAHTAX OCYINECTBJIECHUS KOMIIO3ULIMS
JOMOJHUTENBHO BKJIIOYAET CPEACTBO, NMPUMEHsEMOe Ui JIeYeHUs 3a00NeBaHus IEUeHH.
WnmoctpaTuBHble 3a00€BaHUS NEYEHU BKJIIOYAIOT, HO 0€3 OrpaHHuYeHHH, MOBPEKIEHHE
NIEUEHH, BBI3BAHHOE JICKAPCTBEHHBIMH CPENCTBAMH (Hanpumep, TIOBPEKICHUE TICUCHH,
BBI3BAHHOE aleTAMUHO(DEHOM), TremaTtuT (Hanpumep, XPOHUYECKUW TENaTHUT, BHPYCHBINA
TeMaTHT, TENaTHT, BBI3BAHHBIA AaJIKOTOJIEM, AyTOMMMYHHBIH TeMaTUT, CTEeaTOrenaTuT),
HEAJKOTOJIbHYI0 JKHPOBYK IOUCTPO(UIO medeHu, 3abojeBaHHE TIeUeHH, BbI3BAHHOE
aykoroyneM (Hanpumep, aNKOTOJNBbHYIO ME€YEHb, AJIKOTOJBHBIA IeMaTUT, UPPO3, CBSI3AHHBIN C
Ype3MEPHbIM YIOTPEOJICHUEM aJIKOTOJIs), THUIEPXOJIECTEPUHEMHIO (Hanpumep, TSKEIYIO
TUTNIEPXOJIECTEPHHEMUIO), HACIENCTBEHHBI aMUJIONI03, CBSI3aHHBI C TPAHCTHPETHHOM,
LUPPO3 MMEYCHHU, PAK MMEYCHH, EPBUYHBIN OMJUTHAPHBINA LUPPO3, XOJIECTa3, MOJIHKHCTOZHYIO
00JIe3Hb NEYEHU U NEPBUYHBIA CKJIEPO3HPYIOLINI XOJAHTUT. B ompeneneHHbIX BapHaHTax
OCYILECTBIIEHHSI 3a00JIEBaHHSI TIEYCHN aCCOLIMUPOBAHBI C BOCTIAJIEHHEM.

[00452] B ompeneneHHBIX BapHaHTaX OCYINECTBJICHUsS] COCTOSTHUE MPEACTaBIseT COOOH
HACJIEICTBEHHYIO aMIUIOMIHYIO HEBPOMATHIO, U B ONIPEEICHHBIX BAPUAHTAX OCYIIECTBICHHUS
KOMITO3UIUST JONOJHHUTENBHO BKIFOYAET CPEACTBO, NMPUMEHSIEMOE NPU HACJIEACTBEHHOU
aMUJIOUJTHOW HEBPOMATHUH.

[00453] IIpenmnonaraercsi, 4To “cyOBEKT’, KOTOPOMY MPOBOMSIT BBEICHUE, BKIIFOYAET, HO
0e3 orpaHHYeHMIA, YeJOBeKa (m.e., MY)XUMHY WJIN JKCHLIMHY JIFOOOHW BO3PACTHOW TPYIIIEL

nanpumep, cyObeKTa IETCKOro Bo3pacTa (Hampumep, MianeHua, peOeHKa, MOAPOCTKA) WU
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B3pOCJIOro cyObekTa (nanpumep, MOJOAOrO COBEPIIEHHOJETHETO, B3POCIOr0 CPEOHUX JIET
WIA B3POCIIOrO TOXKUJIOrO BO3PACTa)) W/WIM OPYTUX JKUBOTHBIX, OTJIMYHBIX OT YEJIOBEKA,
HampuMep, MIEKONMUTAINNX [Hanpumep, TPUMATOB (Hanpumep, SBAHCKUX MAaKaKOB,
MaKaKOB-pPe3yC), M BAXHBIX C XO3SHCTBEHHOW TOYKH 3PEHUS] MIIEKOIMTAIOIINX, TAKUX Kak
MBIIIN, KPBICBI, XOMSIKH, KPYIHBIH POraThlii CKOT, CBHUHBH, JIOIIAAH, OBLBI, KO3JbIL, KOIIKU
u/unu cobaku], u nTur (Hanpumep, NTUL, BAKHBIX C XO3AHCTBEHHON TOYKH 3PEHUS, TAKHX
KaK Kypbl, YTKH, TYCH W/WIM HWHAEHKH). B ompeneneHHbIX BapuaHTax OCYIIECTBICHUS
CYyOBEKT SIBJISIETCS JKUBOTHBIM, OTJIMYHBIM OT YejioBeka. JKMBOTHOE, OTIIMYHOE OT YeJIOBEKA,
MOXeT OBbITh CAMLIOM WJIM CAaMKOH M HaxOAMThCS Ha M00o# cramuu pasButus. JKuBOTHOE,
OTJIMYHOE OT YeJIOBEKAa, MOXKET ObITh TPAHCT€HHBIM KHBOTHBIM.

[00454] Kaxk ucnonb3yercss B JaHHOM JOKYMEHTE, U €CIU HE YKa3aHO MHOE, BBIPAKEHUS
“JaeunTs’, “TIpoLecc JeueHus U “JiedeHHe MPEANOoJararwT IelCTBHEe, KOTOPOEe UMEET MECTO
B TO BpeMs, Korma CyOBEKT CTpajaeT OT ONpeNesIeHHOro 3a0oyieBaHus, HApPYIICHUs WIN
COCTOSIHMS, TIPH O3TOM J€CTBHE YMEHbINAET TSDKECTh 3a00JeBaHMs, HAPYIUIEHHs WIN
COCTOSIHMSI, WJIM TOPMO3UT WJIHM 3aMeIJIsieT pa3sBUTHE 3a00JeBaHMs, HApPYLICHUS WIN
coctosiHusA (“‘TepaneBTHYEeCKOe JIeueHNe ), a TAKXKe MPeIonaraeT AeicTBre, KOTOpoe UMeeT
MECTO 1O TOro, Kak CyOBeKT Ha4YMHAeT CTpajaTh OT OMpeAeNeHHOro 3aboseBaHus,
HAPYIIEHHS WU COCTOSTHUS (“TIPOPUITAKTUIECKOE JIeUeHHE ).

[00455] B uenom, “s¢p(eKTUBHBIM KOJUYECTBOM AKTUBHOTO WHIPEIUEHTA HA3BIBAIOT
KOJINYECTBO, AOCTATOYHOE JISi BBI3BIBAHUS HEOOXOAMMOHN Ouosormueckoit peakumu. Kak
OyeT MOHSTHO CHEeNUaJicTaM B JaHHOW OOJAaCTH TeXHUKH, 3((PEKTUBHOE KOJIHUYECTBO
COEAMHEHUs M0 HACTOSIIEMY HM300PETEHHI0 MOXKET BapbHUPOBATh B 3aBUCHMOCTH OT TaKHX
(bakTOpOB, Kak HEOOXOAMMBIN OMONIOTHYECKUN OXXUIAEMbIH pe3ysbTaT, (papMaKOKHHETHKA
AKTUBHOTO MHIPEAHMEHTa, 3a00ieBaHue, KOTOpOe HEOOXOOUMO JIEYHTh, CIOCOO BBENEHUS U
BO3PACT, COCTOSIHHE 3IOPOBbSl 1 COCTOSIHUE CyOBbekTa. D (HEeKTUBHOE KOMMYECTBO BKITFOUYAET
TEPAINEeBTHYECKOE U MPOPIIIAKTHUECKOE JICUEHHUE.

[00456] Kak wucnonp3yercs B [JaHHOM JIOKYMEHTE€ M €CJIM HE YKa3aHO HHOE,
“TepaneBTHYECKH 3PPEKTUBHOE KOJMUYECTBO AKTUBHOTO MHIPEIUEHTA MPENCTABIISET COOOH
KOJINYECTBO, TOCTATOYHOE JJII TOTO, YTOOBI oOecneunTh jeueOHoe NeHCTBHE MPH JCUSHUH
3a00eBaHMs, HAPYLIEHHsI WIIM COCTOSIHUS, HJIH YTOOBI OTCPOYUTH UJIM CBECTH K MUHUMYMY
OIMH WJIH HECKOJIbKO CHMIITOMOB, aCCOLIMUPOBAHHBIX C 3a00NeBaHHEM, HAPYLICHHEM WU
cocrosinueM. TepaneBTudecku 3(pHeKTHBHOE KOINYECTBO aKTUBHOTO MHTPEIUEHTA O3HAYAET
KOJINYECTBO AKTUBHOI'O MHIPEAMEHTA, OTAENBHO HIIM B COYETAHUH C JPYTUMH CPEICTBAMHU

WIK TepamusiMu, KOTOpoe obecreynBaer jedeOHOe NeiCTBUe MPU JICYeHHH 3a0O0JIeBaHUs,
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HApPYIIEHUsT WM COCTOSHUs. Bripakenune “repaneBrryeckd 3(PQeKTHBHOE KOIUYECTBO”
MOJKET BKJIOYaThb KOJHWYECTBO, KOTOPOE YJy4llIaeT TEepamui0 B LEJOM, YMEHbIIAaeT WU
yCTpaHAET CHMITOMBI WJIM TPHYMUHBI 3a00JE€BAHUS WIIM COCTOSHHS, WJIHM MOBBIIAET
TEPaIreBTHUECKYIO 3((EKTUBHOCTD APYTrOro JieueOHOro CPeACTBa.

[00457] Kak wucnonp3yercss B [OaHHOM JIOKYMEHTE€ M €CJIM HE YKa3aHO HHOE,
“npodunaktudecku 3(pPEeKTHBHOE KOJMYECTBO  AKTUBHOTO WHIPENUEHTA IMPEICTABISET
cO0OH KONIMYECTBO, TOCTATOYHOE AJISL TOTO, YTOOBI MPEAYNPEANTD 3a00IeBaHNE, HAPYLIEHHE,
WINA COCTOSIHHE, WIIH OIMH UM HECKOJBbKO CHMIITOMOB, aCCOLMMPOBAHHBIX C 3a00JI€BaHUEM,
HApYLIEHWEM WM COCTOSHHUEM, WJIM TMpPenoTBpaTuTh penunus. Ilpodunakrudecku
3¢ (}eKTUBHOE KOJINYECTBO AKTUBHOI'O WHIPEAMEHTA O3HAYaeT KOJIUYECTBO AaKTHUBHOTO
WHIPEANEHTA, OTAEIbHO WIM B COYETAHUU C APYTUMHU CPEACTBAMH WM TePaNUsMU, KOTOPOe
obecreunBaeT NpOQUIAKTUYECKOE AEWCTBHE TNPU  NPEAYNPEKACHUH 3a00eBaHMs,
HapyIIEHUs] WM COCTOSHUSA. BbipakeHue “npodumakrudecku 3PQPeKTHBHOE KOIUYECTBO~
MOJKET BKJIIOYATh KOJIMYECTBO, KOTOPOE yJy4IIaeT NPO(GUIAKTUKY B LEJIOM WM HOBBILIIAET
npodHIaKTHIECKYIO 3 (HEKTUBHOCTD APYTOro NpOoQUIaKTHIECKOTO CPEICTBA.

[00458] AKTHUBHBIA UHTPEIUEHT MOXXHO BBOAHUTH B TAKUX KOJUYECTBAX, B TAKOE BpeMs
U TaKUM IMyTeM, KOTOpPbIE CUUTAIOTCS HEOOXOOMUMBIMH MJIsi JOCTH)KEHUs HEOOXOIUMOro
pesyabrata. TOUHOE KOJIMYECTBO AKTUBHOTO MHIPEANEHTa OyIeT BapbUPOBAaTh OT CyOBbEKTa K
CyOBeKTy, B 3aBHCHMOCTH OT BHJa, BO3pacTa M OOLIEro COCTOSHUSI CYOBEKTa, TIKECTH
UH(EKIMH, KOHKPETHOTO aKTHBHOTO MHTPEIUEHTa, ero Crocoda BBEICHUS, €ro MeXaHHU3Ma
NeHCTBUS U T.1. AKTUBHBIA UHTpenueHT, iudo APPL cam no cebe, mubo APPL B couetanuu
CO CPEACTBOM, NPEANOYTUTENIbHO COCTABISIIOT B (POPMY €AMHULIBI JO3UPOBAHUS IJIS
JIETKOCTH BBEIEHHSI M TIOCTOSTHCTBA TO3UPOBKHU. ByZeT MOHSATHO, OJHAKO, YTO OOIIECYTOUHOE
NPUMEHEHUE aKTUBHOI'O WHIPEeNUeHTa OyAeT OmpefessiThbCs JieUalldM BpPadyoM B paMKax
pe3ysbTaToB  TIIATEIBHONM  MEAMUMHCKONH  oOueHkU. KOHKpeTHBII  TepaneBTHUYECKH
3¢ pexTuBHBIA YpPOBEHb MO3bI UIS JEOOOTO OMpenesieHHOro cyObekTa Oyner 3aBHCETh OT
MHOKeCTBa (PaKTOPOB, B TOM YHUCJIE OT HAPYLICHHS, KOTOPOE HEOOXOIUMO JICUUTh, U TSDKECTH
HapyIlleHUs, AaKTUBHOCTU IPUMEHSEMOrOo  aKTHUBHOIO  MHIPEJUEHTa, KOHKPETHOH
NPUMEHSIEeMOH KOMIIO3MLIMHK, BO3pacTa, Beca Teja, OOIIEero COCTOSHHUS 3J0pOBBs, MOjia U
palMoHa NaleHTa; BpEMEHU BBEICHUs], IyTH BBEJIEHUS U CKOPOCTH HKCKPELUU KOHKPETHOTO
MPUMEHSEMOIr0 aKTUBHOTO HHIPEAMEHTA; MPOAOJDKUTENBHOCTH JIEUEHHUS, JIEKapCTBEHHBIX
CPEICTB, WCIIOJNb3YEMbIX B COYETAaHUH C KOHKDETHBIM IPUMEHSEMBbIM aKTHBHBIM
UHTPEIUEHTOM HJIM COBMECTHO C HHUM, M aHAJOTMYHBIX (DAKTOPOB, XOpPOIIO HM3BECTHBHIX B

00J1acTh MEOULUHBL.

192



[00459] AKTUBHBI HWHIPEOUEHT MOXKHO BBOAHWTH JIOOBIM myTeM. B HEKOTOpBIX
BapUAHTAX OCYLIECTBJICHHs AKTUBHBII MHIPEIUEHT BBOIST C MOMOLIBIO psiia MyTel, B TOM
YHUCJIe  TMEepOpaJibHbIM, BHYTPUBEHHBIM, BHYTPUMBIIIEYHbIM, BHYTPHAPTEPHAIbHBIM,
UHTPAMENYJUIIPHBIM,  BHYTPHUOOOJIOUEYHBIM,  TOAKOXKHBIM,  BHYTPIIKENYIOYKOBBIM,
TPaHCIEPMAIbHBIM, BHYTPHKOKHBIM, PeKTaJIbHBIM, UHTPaBarMHAIBHBIM,
BHYTPUOPIOINHHBIM, MECTHBIM (KaK C IMOMOIIBIO IMTOPOIIKOB, Ma3eH, KpEMOB W/WUJIH Kamelb),
YPE3CIU3UCTbIM, HMHTPAHA3aJIbHBIM, OYKKAJIbHbIM, KHUIIEYHBIM, CYOJMHTBAIBHBIM, C
MOMOIIBI0 MHTPATPaXeabHOrO BJIHMBAHUS, OpPOHXUAJIBHOTO BJIMBAHHS H/MJIM WHIAJSIINY,
W/UNM Kak TepopayibHBIN CHpel, Ha3aJbHBIA cnpell w/mnu asposonb. B nenom, nambosee
NOAXOSIIIUI MyTh BBEACHUS OyIeT 3aBUCETh OT psiia (PakTOPOB, B TOM YHCJIE OT HMPUPOIBI
aKTHBHOTO MHIpenueHrta (Hanpumep, ero cTabUIbHOCTH B JKEIYJOYHO-KHIIEYHOM TPAaKTe),
COCTOSIHMS CyOBeKTa (Hanpumep, cnoco0eH 1 CyOBEeKT MepEeHOCHTD MePOPaIbHOE BBECHHE)
U T

[00460] To4HOE KOJIMYECTBO AaKTMBHOTO MHIPEIMEHTA, HEOOXOAUMOe Il JOCTHKEHUS
TepaneBTUYeCK! WK npoduiakTniecku 3¢h(HEeKTHBHOrO Konn4ecTsa OyneT BapbHpOBaTh OT
cyObekTa K CyOBEeKTy, B 3aBHCHMOCTH OT BHJA, BO3pacTa U OOINEro COCTOSIHHS CyOBeKTa,
TSDKECTH MOOOYHBIX 3(P(PEKTOB MM HAPYLIEHUS, OTIIMYUTENIbHBIX PU3HAKOB ONPEENICHHOTO
coequHeHus(CoeIMHeH i), crocoda BBemeHUs: U T.M. KonM4yecTBO, KOTOpOe HEOOXOIUMO
BBECTH, HaMpUMep, peOeHKY HIIH MOAPOCTKY, MOXKET OMPENENATh MPAKTUKYIOIIUN Bpay HIIH
CTELHUATUCT B IaHHOW OOJIACTH TEXHHKH, U OHO MOXKET OBITh HIDKE WM TaKUM JKe, Kak

BBOJAMTCS B3POCIIOMY.

IIpumepnl

[00461] Crnenyromue npuMepbl H3JI0KEHBI IS TOTO, YTOOBI MOYKHO OBLIIO MAKCHMAJIBHO
MIOJTHO TOHSITh HacToslee M300peTeHne, ONMUCAHHOE B JAHHOM JOKyMeHTe. J{OMKHO OBITh
MOHATHO, 4YTO OTU NPHUMEPBI CIyXaT TOJbKO Mg WJUIFOCTPATUBHBIX LEJIEed U He

PACIIEHUBAIOTCS KaK KAKMM-THO0 00pa30oM OrpaHHYUBAIOINHE HACTOSIIEe U300peTeHHE.

AMHHOKHCJIOTA-, mnenTua- ©u nogunentua-jaunuasl  (APPL) pans  gocraBkm
JIEKAPCTBEHHBIX CPEeICTB

[00462] Jlns  paspemieHuss mpoOseM, CBS3aHHBIX C 3(PQPEKTHBHOCTHIO JTOCTABKH,
CHEU(PUIHOCTBI0O U TOKCHYHOCTBIO OHOJIOTHYECKUX CPENCTB, 3a CUET HCIOIb30BAHUS

paluOHAJIBHOTO ):[1/13a1‘/'1Ha " ONTHUMHU3AIUN HOBBIX AMHWHOKHUCJIOTHBIX MPOU3BOAHBIX JIMITUAOB
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Obuta pa3paboTaHa BBICOKOAKTHBHAS M CEJIEKTHBHAs cucreMa aocTaBkd SIRNA ¢ mupokum
TEPANEeBTHUECKUM OKHOM.

[00463] Panee, Hama rpymnmna BbIOJHMIA KOMOMHATOPHBIM CHHTETHYECKUI MOAXO AJIs
pa3paboOTKN HOBBIX KATHOHHBIX JUNHUAOB (munumonaoB) it noctaBku SIRNA. Cwm.,
nanpumep, Akinc, A., et al., A combinatorial library of lipid-like materials for delivery of
RNAi therapeutics. Nat Biotechnol, 2008. 26(5): p. 561-9; Love Kevin, T., et al., Lipid-like
materials for low-dose, in vivo gene silencing. Proc Natl Acad Sci U S A. 107(5): p. 1864-9;
Siegwart, D.J., et al., Combinatorial synthesis of chemically diverse core-shell nanoparticles
Jor intracellular delivery. Proc Natl Acad Sci U S A. 108(32): p. 12996-3001. Llenbiit psin
9THX COEAMHEHUI MPOJEeMOHCTPHPOBAI 3HAUUTENbHBIE 3P eKTh! caiineHcunra in vivo. Cum.,
nanpumep, Leuschner, F., et al., Therapeutic siRNA silencing in inflammatory monocytes in
mice. Nat Biotechnol. 29(11): p. 1005-10. B xone Oonee paHHHX HCCIENOBaHUI ObLIM
OoOHapy)keHbl KJIIOYEBble XHUMUYECKHE M CTPYKTYPHbIE TPH3HAKH, & TaKXe CHOCOOBI
MOJIy4eHHUsI COCTaBOB AJisi pa3paboTku HOBBIX BeuiecTB. Cwm., manpumep, Akinc, A., et al.,
Development of lipidoid-siRNA formulations for systemic delivery to the liver. Mol Ther,
2009. 17(5): p. 872-9; Akinc, A., et al., Targeted delivery of RNAi therapeutics with
endogenous and exogenous ligand-based mechanisms. Mol Ther. 18(7): p. 1357-64; Semple,
S.C.,, et al., Rational design of cationic lipids for siRNA delivery. Nat Biotechnol. 28(2):
p. 172-6. K npumepy, akTHBHbIE COETMHEHHSI UMEIOT XBOCT JUIMHOW B 12 mim Oojiee aTOMOB
yIJepoaa, a Takke HeCKOJNbKO XBOCTOB. Cm., wampumep, Love Kevin, T., et al., Lipid-like
materials for low-dose, in vivo gene silencing. Proc Natl Acad Sci U S A. 107(5): p. 1864-9.
Jis TOro 4toObl MOBBICUTH 3((EKTUBHOCTh, CEJIEKTUBHOCTb B OTHOIICHHHM TKAHU M THIA
KJIETOK, U TIEPEHOCUMOCTh, HEOOXOIUMO pa3pabaThiBaTh U MUCCIENOBATh HOBbIE XMMUYECKHE
OCTOBBI.

[00464] AMUHOKHUCJIOTBI TMPEACTABISIOT COOOW MPHUPOIHBIE CTPOUTENbHBbIE OJIOKH
nenTuaoB U OenkoB B mpupozae. IIpon3BogHbIe AMUHOKHCIIOT MOTYT MeTabOIN3UPOBAThCS B
OpTraHU3Me YeJIOBEeKa; CIeOBATENIbHO, 3TH BEIECTBA, BEPOSITHEE BCETO, XOPOLIO EPEHOCATCS
u Oe30macHbI B Ka4ecTBe JieueOHbIX cpencTB. Kpome Toro, menTuabl UrparoT BaKHbIE POJIH B
TPAHCIIOPTE Yepe3 MeMOpaHy, SHAOTCHHBIX KJIETOYHBIX MYTSX MPOBENCHHS CHTHAJA M MyTIX
NepeMeleHrs] BEIECTB M CO3Jal0T OrPOMHBIA MOTEHIMANT JJsl MaKCHMAaJIbHOTO
UCTIONIb30BAHMS TAKUX B3aUMOACWCTBUI € LENbIO ycuieHHUs 3(PPEeKTHBHOCTH MOCTaBKU Y
CHCTEM, B KOTOpPbIC BHEAPEHBI MenTHAHbIE (hparMeHThl. M3-3a NX BaKHBIX (PU3HOJOTHUECKIX
¢byHkunii u Oe30macHOCTH Ui JIFOAEH, BELIeCTBAa HAa OCHOBE AMHHOKHCIIOT, TaKHe Kak

WHCYJMH U TPacTy3ymad, [MUPOKO MNPUMEHSUTNCh B KadecTBe MO0ABOK M JieUeOHBIX
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MEIUIUHCKUX MPEenapaToB MpH JEUEHNN Pa3INYHbIX 3a0oneBanuii. MccienoBanus mokasaiy,
YTO LEeJIeCO00pa3HO MPUMEHITh AMUHOKHUCIIOTHBIE MPOU3BOHBIC IJISI TOCTABKU T'€HOB WIIH
noctaBku SiRNA. Cwm., nanpumep, Prata, C.A., et al., Lipophilic peptides for gene delivery.
Bioconjug Chem, 2008. 19(2): p. 418-20; Adami, R.C., et al., An amino acid-based
amphoteric liposomal delivery system for systemic administration of siRNA. Mol Ther. 19(6):
p. 1141-51; Margus, H., K. Padari, and M. Pooga, Cell-penetrating peptides as versatile
vehicles for oligonucleotide delivery. Mol Ther. 20(3): p. 525-33. O6beauHss MpeuMyIIeCTBa,
KaK MPUPOIHBIX CBOWCTB aMHUHOKHCIIOT, TaK M CTPYKTYPHBIX NPU3HAKOB JIMIHIOUIOB, ObLIa
NPUMEHEHa CTpaTerus ONTHMHU3ALUU CTPYKTYPbl 32 CYET MWCIHOJBb30BAHMUA CIIOCOOOB
UTEPATUBHOTO CKPMHUHIA U C MOMOIIBIO PAMOHAJBHOTO IU3aiiHa MONYYMIM LEJbIH Psif
AMUHOKHCJIOTHBIX MpPOW3BOAHBIX JmnuaoB. Coolmaercss o pa3paboTke, CUHTE3e U
OMONOrn4YecKo OLEHKE 3TOTr0 HOBOTO Psiia aMMHOKHCIIOTHBIX IMPOM3BOAHBIX JUIHUIOB. JTa
s¢dexTUBHAS U pallMOHANIbHASI CTPATErUs Aajia B pe3ysipTare BernecTBa-npororuna cKK-E12.
Cucrematudecku wuccienoBaiack ero 3((eKTHMBHOCTb JOCTaBKH, CEJIEKTHBHOCTb B
OTHOLIEHUM TKAaHH W THUMA KIETOK, MEPEHOCUMOCTbh W MexaHusM aedctsus. Tekyiue
pe3yJbTaThl MOKA3bIBAIOT, YTO JAHHAs CHCTEMa JOCTaBKU IPEACTaBJseT COOOW HOBBIN
HocuTenb 1UIs 3P QPeKTHBHON, cenekTuBHOW u Oe3omacHO noctaBku SIRNA, kotopas

JEMOHCTPUPYET OIPOMHBIN MOTEHIHAI IJIsI Pa3IMYHbIX 3a00JIEBAHU.
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Oo0mue crnocoobl

Cnoco0 1. ITonydyenue coennnenust popmy.ini (I)-(11I). Konnsrorauus c gopmy.noii (i).

[00465] Cmech aMUHOKHCIIOT, TENTUAOB WU TOJHUIENTUAOB U KOHBIOTUPYIOLIETO
peareHTa (SMIOKCHIA, THUPAHA WIIH a3UPUANHA) (COOTHOIICHHE KOHBIOTUPYIOIIErO peareHTa K
amuHy cocraBisuio ot 1,5:1 mo 3:1) B EtOH mnoneepranu BO3AEHCTBHIO M3Jy4YEHHS B
CBUY-neun mpu 150°C B Teyenune S5 4. PeakUMOHHYIO CMeCh OYHMINAIM C IOMOIIBIO
KOJIOHOYHOH ¢en-xpomarorpadpuu. Ecnmm aMHHOKHCIOTBI, NMENTHUABI WIM TOJUMENTHIbI
HAXOIMJIUCh B COJNEBOHM (hopme, K pacTBOpy NOOABJSUIM TPUSITWIAMUH M NMEPEMEINNBAIA B

TeueHre 30 MUHYT IPY KOMHATHOM TeMIIEpaType Mnepes BO3AECHCTBUEM U3y YEHUsI.

Cxema A.
0] O
o R1 1
Y. 150 °C Y ORA4

HzNW/U\ a L EtOH N\)\ ' N YH

S I g V2 (5 W e

R Y=0,S, NRY
Cxema B.

0O

R! YHR%NH
Q hd 150 °C

H + f 5 >
HN N\/U\ORA4 EtOH LL/\/ N\[H\w

R- R
o) R? Y o)
Y=0,S, NR
Cxema C.
0
R1
R H 0 Y, 150 °C f %NH
N + —_— N
HzN/k”/ ORA4 ARL EtOH Mgl
0
Y=0,S, NRY © HY\
_RL
N
NH, HY\/\JRL
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Cxema D.

YH

R'-\J

A
R ?
YH NH
150 °C )\/N
T L
ORA4 RL EtOH R
o} HY.

Y=0,8 NR" L,
S~
R
N

Cxema E.

HY\,\/\ /\/¢YH

NH,
0

H 4 _1soc

N +
HzN}/dj ORA4 ARL EtOH J OR™

HY.
O
n Y=0,5 \/\
NH,

, NRY

—R
YH
Cnoco6 2. Ilonyuenue coexunennii popmyani (I)-(I1I). Konbrorauus ¢ popmy.ioii (ii).
[00466] Cmech aMUHOKHCIIOT, TENTUAOB WU TOJHUIENTUAOB W KOHBIOTUPYIOLIETO
peareHTa (akpwiaTa WM akpwiaMuna) (COOTHOIIEHHWE AaKPWJIATOB WM KOHBIOTUPYIOLIETO
pearenta k amuHy coctaBisuio ot 1,5:1 mo 3:1) B stanone (EtOH), uzonponanone (iPrOH)
WIN arleToHuTpuiie HarpeBainu 10 90°C u mepeMeInnBaiu B TEYEHHE OT 2 4acoB 10 2 THEM.
Peax1inoHHbII pacTBOp KOHLIEHTPUPOBAIN C OMOIIBIO CUJIUKArelsis U OUUILAIU C TOMOLIBIO

KOJIOHOYHOM (hyier-xpomaTtorpadum.

R R!
O A4 Ad

H,N + X 90 °C %OR + %OR

SNpL

2 or 2R TEon HN\/\n/X\RL RL/X\H/\/NV\H/X\RL

R'I O

X =0, 8, NRX

CxemaF.
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Cxema G.

0 R? y 0
RY /U\/\
1 1
R ’ 0 . « 90 °C o} R
R O 1 0
A4 /\[]/ EtOH
o R X N ORA4
X=0,S, NRX
0 R
>'< o)
RL
Cxema H.
0

NH,

Cxema L.

NH, ~RL
X N
0 -
X 90°c R o
H + /\n/ SR — 3
A4
H,N OR 5 EtOH NH
O X =0, S, NRX _X N
RL \n/\/ o
o] o] X,RL
NH,
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Cxema J.

NH,
O
H
N
HoN ORA4
o =

NH,

X 90 °C
+ /Y \RL o o N
EtOH
0] Rk

X =0, S, NRX

RL/X\H/\/N
(0]

Cnoco6 3. Ilonyuyenue coennnenuii popmy.asi (I)-(I1I). Koubroranus ¢ popmyJioi (iii).

[00467]

pearenTta (anbaeruaa) (COOTHOIIEHUE aNbIETHAOB K aMHHYy coctasisuio ot 1,5:1 no 3:1) B
THF noGasnsim tpuanerokcuboprunpun Hatpus (NaBH(OAc);) mpu rt. Peakiuonnyro

CMECh MepeMEeIINBAIN B TeUeHue 3 nHel npu rt. PeakimoHHbIN pacTBOP KOHLEHTPUPOBAIIHU C

K pacTBOPY aMUHOKHUCIIOT, NENITUAOB WU MOJUICTITUAOB U KOHBIOTUPYHOILICTO

MIOMOIIBIO CHUTUKATeJIsl M OYHUINAIU C IIOMOLIBIO KOJIOHOYHOH (hieri-xpoMaTorpadpuu.

Cxema K.
0 0
H,N +
2 \/“\ORA“ HJKRL
R1
Cxema L.
R 0
§
H2N/k[( W/U\ORAA'
o} R?

0 0O

]
R%ORA‘t
+
HN___R"

NaHB(OAc)s
—_—

THF, 1t RK N

NN

O  NaHB(OAc); 0 R
_—
J\ THF, rt R 0
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Cxema M.

R 0
H Q  NaHB(OAc); RSN
§ o eeong
HoN ORA H” NRL  THF, it 0
o)

-

NH, R
Cxema N.
NH2 RL
RN
0O
0 o)
H . )J\ NaHB(OAc); NH
H,N ORA4 H Rt THF,rt RL\/N
o)
O RL
NH, JN
RL
Cxema O.
0] RL
0 NaHB(OAc 0O
H + )]\ ( )3 H
N H” SRL THF, rt N y
HzN ORA* N OR
I BRS
L
NH, R\/Nﬁ
RL
Cnoco0 4. Ilonydyenue coennHenuii gpopmyasi (1V)
[00468] Coenunennss ¢opmynsl (IV) MoxkHO mony4arh myTeM KoHAeHcauun 1,2-

JMaMUHA C AKTHBHPOBAHHOII LIABENEBOH KUCIOTOMH, rae X' mpeacTasiseT coboli yXOAsIIyo

TPYIIyY, Hanpumep, OpoM, XJIOp WM HOA, C TMOJNy4EeHHEeM LHKJIN3UPOBAHHOTO MPOIYKTA.
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I'pymmer ¢popmyn (1), (1) wnm (ii1) MOXKHO BBOAMTBH TIOCHE PEAKIUM 3aMbIKAHHUS KOJIbLA,
Hanpumep, B 4aCTHOCTH, MyTeM jobaBieHus k R!, GokoBOil Lienu aMMHOKHCIOTHI, UIH K
atomy azora umuborpynn R Jlpyrue rpynmel Ha OCTOBe, nanpumep, R2-rpymisl, MOXKHO
BBOJIUTD TEepeN peakiueii 3aMblkanus konbua. B uactroctu, R? MoryT mpesacraBisTh coboit

rpynmy ¢opmydsl (1), (11) wu (1i1), BBEIEHHYIO IIepe peakuuel 3aMbIKaHUs KOJIbIIA.

Cxema P.
R1 R2 R1 /R2
NH 1 N
NH X! ; N
R2 0 2 HX! R? Q
1,2-diamine  oxal,2-nuamuH MPOU3BOIHOC av)
derivative IABEJICBOH KUCJIOTHI

Cnoco0 S. Iloayuyenue coennnenuii gopmy.si (V)
[00469] Coenunenust popmynbl (V) u (VI) MOXKHO mojy4arh MyTeM KOHICHCALHH

1,1-nMaMuHa ¢ aKTMBMPOBAHHOW MaNoOHOBOH KucjoTol, rne X' mpencrapisier coboi
YXOISINYIO TPYMIy, Hanpumep, OpoM, XJIOp WM HOA, C MOJy4YEeHHEeM LUKJIN3UPOBAHHOIO
nponykta. I'pynnsl Gopmyn (i), (i) uam (iil) MOKHO BBOIUTH IMOCJE PEAKIIMH 3aMBbIKAHUS
KOJbLIA, HaNpuMep, B YaCTHOCTH, MyTeM no0asieHus Kk R!, GokoBoil Hemnu aMMHOKHCIOTHI,
Ul K atomy aszora mmuHorpyrmn R Jlpyrue rpynmel Ha ocTose, manpumep, R-rpymmbr,
MO>KHO BBOJIUTD TIEpe]] peakiueil 3aMblkanus Kojiblia. B uactHocTH, R? MOTYT NpencTaBsaTh
coboi rpynmy dopmydsl (1), (i1) wru (ii1), BBEASHHYIO TIepel peakueil 3aMbIKaHUs KOJIbIIA.

Cxema Q.

R, Q Rz\ Q
NH X! N
R1—< + i§—R1 R1—< ;§~R‘
NH X! ; N
RZ Q  2HX R Q

1,1-diamine ml,1-muamMuse MAJIOHHJIBHOC ’V)
. e N
derivative MPOMU3BOIHOE

Cnoco0 6. Ilonyuyenue coennnenuii gpopmyasi (VI)

[00470] Coenunenns ¢popmynsl (VI) MOXKHO monydaTh MyTeM KOHICHCAIMU THApPA3uHA
C aKTHBMPOBAaHHON SIHTAPHOM KMCJOTOMH, rne X' mpeacTaBiseT coOoil yXomslnyro Tpymmy,
nanpumep, OpoM, XJIOp WM HOA, C MOJYYEHHEM LUKIM3HPOBAHHOTO MPOAYKTA. [ pymimbl

dbopmyn (i), (i1) wn (iii) MOKHO BBOAHTH IMOCJIE PEAKIIUHU 3aMBbIKAHUS KOJIbLIA, HANpUMED, B
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4acTHOCTH, TyTeM aob6apieHus k R!, 60koBOil Iemu aMHHOKMCIIOTHL, MIM K aTOMy a30Ta

umuHOrpynn R Jlpyrue rpynme! Ha 0cTOBe, Hanpumep, R2-rpymiibl, MOKHO BBOAUTH MepeN

peakuuell 3aMblkaHHsi Koniblia. B yacTHocTd, R? MOryT mnpencTaBisTh coboii rpyrmmy

dbopmysl (1), (11) wu (ii1), BBEASHHYIO Tepel peaKLnel 3aMbIKaHUsI KOJIbIIA.

CxemaR.
Q Ri Q
R2 X' N
\ 1 1 2 / 1
NH , X R R2—N R
/
R?—NH ;
Q R'  2HX Q R
hydrazine  suc mpousBoaHoe MPOM3BOTHOC (VD
derivative d¢ rHApasHHA  SHTAPHON KHCIOTHI

NaaocTpaTHBHBIE NPEAIECTBEHHUKH

Tadauua 1. AMHHOKHCJIOTBI H CJI03KHBIE 3(pHpbI

BoxoBas nenb aMHHOKHCJIOTHI | AMHHOKHCJIOTA HJIH CJIO0KHbIA
HasBanue, cuMBOJI 1
(RY)* 3¢pup
NH 0
J e
N ,}l/ HoN R
ApruHuH R R ,
e NH
kL NH N~ NH
N NH
H 2
AN 0
=
N—R® 6,N\// HoN ORA4
T'uctunun H N=/ , R ’
=
\/NH
= — =~
NH N N
N~/ HN-Z
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Tabanua 1. AMHHOKHCJIOTBI H CJI0OKHbIE Y(PHPBI

Ha3panue, cuMBOJI

boxoBas nenb aMHUHOKHCJI0TBI

AMHHOKHCJIOTA WIH CJIO0KHBIA

RY* pup
NN O
HoN ORA4
JIusun K
R “R® NH,
NH,
O
AcnaparuHoBas D 0O 0o ORA4
KHCJIOTa O
OR® = OH
OH
0O
. HoN ORM
TyTaMuHOBaA | o
KHCJIOTA
R°0” o HO” o
HO 0O
0O
HoN
Cepun S L L 2 ORA*
OR® ~ “OH
OH
O
HoN
Tpeonun T 2 ORA
ORS, OH
OH
A AN O
Acnaparun N O o
R7SRE NH
’ NH,
NN O
v H,N
ORA4
I'nmyramun Q 6
PN
|
7
RT , O7 'NH, 0% NH,
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Tabanua 1. AMHHOKHCJIOTBI H CJI0OKHbIE Y(PHPBI

Ha3panue, cuMBOJI

boxoBas nenb aMHUHOKHCJI0TBI
RY)*

AMHHOKHCJIOTA WIH CJIO0KHBIA

3¢up

O
HoN
Iucrenn C L L ’ ORM
SR®  “SH
SH
O
I'munun G |[-H HZN\/U\
ORA4
F\G 0 0
H
N N 0O
¥ ¥ §
IIponun P ORA4
UITTIOCIPAMUGHASL
yurnuzuposannas 2pynna R1-R’
0O
AJlaHUH A | -CH;3 HzNj/U\ORM
0O
bera-anannna -H, H /\/U\
HoN ORA4
0
HoN
Banun V | -CH(CH3), Zji“\ORA“
0
HoN
Hzoneinun I | -CH(CH3)(CH,CH3) 2 j:“\/ORA“
O
HoN ORA4
Jletinun L | -CH,CH(CHs),
O
HoN ORA
MeTHoHUH M
S
N
SN
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Tabanua 1. AMHHOKHCJIOTBI H CJI0OKHbIE Y(PHPBI

Ha3panue, cuMBOJI

boxoBas nenb aMHUHOKHCJI0TBI
RY)*

AMHHOKHCJIOTA WIH CJIO0KHBIA
3¢up

0O
HoN ORA
dennnanann | F
b\ O
H,N
A4
ORG ) OR
Tuposzun Y |
k@\ OH
OH
(0]
2 % HzN ORA
Tpunropan W = = TN
N:E > HN
RG

* R® u R’ mpencraBnsioT co6oif BOAOPON B INpENIIECTBEHHUKE, M, MOCJIE KOHBIOTAL[HH
HE3aBUCHMO BBIOPAHBI M3 TPYIIBI COCTOSILIEH M3 BOXOPOIA, HEOOS3aTENbHO 3aMEIIEeHHOrO
aJIKHJIa, HeoOs3aTeNIbHO 3aMEIEHHOrO aJIKeHUIA, HeO0s3aTeNbHO 3aMEIIeHHOTO AJKHHUJIA,
HeoOsI3aTeNTbHO 3aMEIeHHOrO KapOOMKIINIIA, HEOOSI3aTeIbHO 3aMEIIEHHOTO MeTEePOLMKIINIIA,
HeoO0sI3aTeNTbHO 3aMELIEHHOTO apuiia, HeoOs3aTeIbHO 3aMEIeHHOr0 TeTepoapuia, 3alUTHON
IPYIIBI a30Ta, KOT/la MPUCOCTUHEH K aTOMy a30Ta, 3alUTHOW TPYIIBI KUCJIOPONa, KOrna
NPUCOEIUHEH K aTOMY KHUCJIOPOJA, U 3aIMUTHOM IPYIIBI CePhl, KOTTa MPUCOSIUHEH K aTOMY
cepsl, Wiy rpynnsl popmysl (1), (ii) um (iii).
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Taoauna 2. IllenTuabl 1 MOJIHIIENTHABI

Ha3zBanmue, cuMBOJ

AMHHOKHCJIOTA

NH,
0
H
N
0
NH,
N

eHHEI T3 3 JIMHEMHBIN
JIMHCWUHBIU JIN3UH-JIN31UH
K-K H
H, N
NH
LUKJINYECKHUI JU3UH- | UMKJIUYECKUN HN
JIV3UH K-K
0
NH,
N,
0
H
H,oN N ORA4
K-K-K 2
MTOJIUJIU3WH o
NH,
n=2
K-K-K-K Kax evuue; n =3
K-K-K-K-K | Kax eviute; n =4
MOJIUJIA3UH K-(K)n-K
K n=3-12
(500-2000 r/mosb) PK-500 dK evlute; n
MOJIUJIA3UH K-(K)n-K
K :n=6-33
(1000-5000 r/monb) PK-1000 ax eviute; n
MOJIUJIA3UH K-(K)s-K
K ;n=26-102
(4000-15000 r/Mo1b) PK4000 ax eviute; n
MOJIUJIU3UH K-(K)o-K
K ;n = 102-204
(15000-30000 r/momb) PK-15000 aK GbiuLe, n
MOJIUJIU3UH K-(K)n-K
K - n=204-480
(30000-70000 r/Moub) PK-30000 aK Gbilte, n
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Taoauna 2. IllenTuabl 1 MOJIHIIENTHABI

Ha3sanue, cHMBOJI AMHHOKHCJIOTA
HNYNHZ
NH
O
JIMHEHUHBIN AprUHUH- | JTMHEWHBINA N
HoN ORA4
aprUHUH R-R U
NH
HZN/KNH
)NEZ I
[MKJIMYECKUI  apruHuH- | mukamdeckuit | HN N/V%NH H
apruHUH R-R H HN\[H\/\/N NH
0 NH,
HNYNHz
NH
0
H
MOJHAPTUHUH R-(R)s-R HQN(’Q:N ORM
(5000-15000) PR-5000 O
NH
H2N/&NH
n=27-85
N=\
~ NH
O
JIMHENHBIN TUCTUOWUH- | TUHEUHBIN H
THCTUIUH H-H H2N ORM
© =
NH
N=/
0
. < N NH
HUKJINYECKUA TUCTUAUH- | MUKINYECKUHA </ I NH I
TUCTHUIUH H-H />
a HN HN N
O
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Taoauna 2. IllenTuabl 1 MOJIHIIENTHABI

Ha3sanue, cHMBOJI AMHHOKHCJIOTA
N=\
~ NH
O
H
HNOJUTUCTUINH H-(H).-H H,N N ORA4
(5000-25000) PH-5000 o)
n
=
NH
N=/
n=32-161
H 0
JIMHEUHbBIN TIIMUUH- | JIAHENHBIN N \/U\
R 050005051 G-G HZN/\”/ OH
O
0
LUMKJIMYECKUIA  TIIUMLUH- | OUKIAYECKHUN NH
CIIULAH G-G HN
@)
0
H
N
HzN/kn/ OH
JIMHEHHBIN aApPTUHUH- | JIUHEWHBIN (o)
JIU3UH AK
NH,
SH
O
H
N
HyoN OH
JIMHEHHBIN UCTEUH- | JINHEUHBIN o
JIN3UH CK
NH,
CO,H
O
H
N
JIUHEHHbIN .. HoN OH
JINHEWHBIA 5
acrapariHoBast KHUCJIOTa-
P DK
JIN3UH
NH,
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Taoauna 2. IllenTuabl 1 MOJIHIIENTHABI

Ha3sanue, cHMBOJI AMHHOKHCJIOTA
COyH
0O
H
N
JIMHENHBIN [NIyTAMUHOBAs | JIMHEUHBIN HoN OH
KHUCJIOTa-JIN3UH EK (@]
NH,
Ph
0O
H
N
.. . HoN OH
JUHENHBbIN (peHMTaaHNH- | TUHEHHBIN 5
JIN3UH FK
NH,
0
H
N
HzN/\”/ OH
N JIMHEHWHBIN 0
JIMHEVHBIN TIALIMH-TH31UH
GK
NH,
0O
H
HoN N
JUHEWHBIH  M30NEWINH- | THHEHHBIN 2 OH
JIU3UH IK @]
NH,
0O
H
N
elisbi el JIMHENHBIN HoN OH
JIMHENHBIN JEeHIIUH-TU3UH
" LK o
NH,
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Taoauna 2. IllenTuabl 1 MOJIHIIENTHABI

Ha3sanue, cHMBOJI AMHHOKHCJIOTA
SMe
(0]
H
N
JIMHEMHBIN METUOHUH- | JIMHEHHBIN HzN OH
JIN3UH MK (0]
NH,
(0]
H
N
H OH
e . JIMHEMHBIN 0
JIMHENHBIN NpOINH-IU3UH
PK
NH,
CONH,
0O
H
N
JTUHEHHBIT IJIyTaMUH- | JIMHEWHBIH HaN OH
JIU3UH QK o)
NH,
HO
0O
H
N
L. HoN OH
.. JIMHEHHbBIN
JIUHEWHBIN CEpUH-TTU3UH @)
SK
NH,
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Taoauna 2. IllenTuabl 1 MOJIHIIENTHABI

Ha3sanue, cHMBOJI AMHHOKHCJIOTA
HN _
O
JUHEWHBIH  TpunrodaH- | TUMHEHHBIN H
JM3UH WK HzN OH
O
NH,
HO
O
H
JIMHENHBIN TUPO3UH- | TUHEHHBIN H,N N OH
JIU3UH YK o)
NH,
NH,
JIMHEHBIN JIU3UH- | TUHEUHBIN
(0]
TPEOHUH KT H
HzN OH
O
OH
NH,
eHHBL T3 JIMHENHBIN
JIMHEWHBIN JIN3UH-BAJINH
KV H 9
N
HzN OH
0

Tadanua 3. Konblorupyomue peareHTbl

Hassanue | CtpykTypa
E10 IS N
Ell ISR e Vg
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Tadanua 3. Konblorupyomue peareHTbl

Haszsanue | CTpykTypa
E12 ?)/\/\/\/\/\
E13 PR C e N
El4 PR Ve VaVe
E15 ?>/\/\/\/\/\/\/
E16 PRV POV T T
0
H
0O
All J\/\/\/\/\/
H
O
H
O
Al J\/\/\/\/\/\/
H
0O
Ald JK/\/\/\/\/\/\
H
010 i
\)J\O/\/\/\/\/\
0
O11
\)J\o/\/\/\/\/\/
0
012
\)J\O
0O
013
A
0
014
A
0
N10 \)J\N/\/\/\/\/\
H
0
H
0O
NI12 Ay
H
0O
N13 Ay
H
O
N14 \)L”
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MeToaMKH CHHTE32

IIpumep 1. Cunrte3 APPL

[00471] Ha cxemax A-R mokaszaner obmume mytu cuate3a APPL dopmyn (I) - (VI) mo
HacTosAmeMy n300peTeHnto. [IprMeHeHrne Takux CrocoOOB MPUBOAUT K MHOXecTBY APPL,
n300pakeHHbIX B Ta0MLax 4 u S.

[00472] CoenvHeHHMsT Ha3bIBaJld C TIOMOIIBIO KOMOWHHPOBAHHUS  OOO3HAYEHUS
aMMHOKHUCIOTHI, ajbaerunos (A), akpunaros (O), amunos (N) nmu snokcunos (E) u anunb!
yraeponnoi nenn. Hanpumep, K-E12 npencrasnsier coboii mpoayKT peakiuu jJu3uHa ¢ 1,2-

OMOKCHIOACKAHOM.
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14%4

Ta6mmua 4.

Rxn

Cnoco0d

Hpexmect-
BCHHHK

Pearent APPL*
Cuahoe
CioHzi Z”C‘" CigHz
HD)N 3 o )\\ "
e i
Cottel” oy NH e Cwh 'z-/rH/ 1, o
N N\)\C
ChoHay ol mm, 10Hz
1A OcHoBHOIL 1B BropocreneHHbIi
R OH
CigHzi O
N
HO” T ORA
CigHay

R-I12

Q!
e

oMz (cnenoBrie KommdecTsa, R4 = H, Et)




SIc

Taoymmna 4.

Rxn

Cnoco0

-

Ipexmecr-
BCHHHK

El2

Pearent APPL*
ﬁ)cj\o
c win
atl 10
A 2A OcHoBHOIH 2B BTopocTenennbIi
OH

CigHa

I-IO/([;];;HN ORM

(cnemoBsie XKommuecTsa, RA4 = H, Et)

A-E12




Taouma 4.

Rxn | Cnoco6 | Mpexmecr- | Pearent APPL*

91¢C

BCHHHK

8 O

N FN\L
m/a.}; CigH21 10H21

]

3A OcHoBHOI 3B BropocreneHHbIii

H
Ciﬂ“ﬁ%
N
b

l-'O/éi\/1 ORM

(cnemoBbIe xommuectsa, R4 = H, Et)

1-I:12




L1T

Taouma 4.

Rxn

Cnoco0d

Hpexmecr-
BCHHHK

Pearent APPL*
HO <t Q HOOC
1oH2
N
HO" CraHes N
HO
101 CioHa] 10k
4A OcHOBHO¥H 4B BropocreneHHbII
E

E-E12

H

CioHas

O
N
o g o
1ot ]{
HO O  (CreoBEIE KOTMYECTBA, RA4=H, Et)




81¢C

Taouma 4.

Rxn

Cnocod

n

Hpexmecr-
BCHHHK

Pearent APPL*
T‘\ o HOY\ o
10Hn CiHn
N DPN
HO/P/ \)\C
e 1oHz CroH
5A OcnoBHoOii 5B BropocreneHHbIii
C

-2

CioHer ) 0

S

OH

o (cemoBHIe xoTHdecTBa, R4 = H, Et)




61¢C

Taouma 4.

Rxn

Cnoco0d

Hpexmect-
BCHHHK

E12

Pearenr APPL*
OoH o o
CioH N N
0
N N\)\
HO T~ c
CroHar 0'tzy HO/Q.}; CioHzt
6A OcHOBHOI 6B BropocreneHHbIii
W OH

W12

Cid lﬁ’H

N
HO" TN~
Cot OR™M

G

/

N

HO,
(cnenoBsie KommuecTsa, RA* = H, Et)




0T

Taouma 4.

Rxn

Cnoco0d

Hpexmecr-
BCHHHK

Pearent APPL*
CioHn
Ho’O/\iu\i
N N
HO TN ¢
7A OcHoBHOII 7B BropocTeneHHbIit
Y OH

Y-r12

Cio“'ﬁ)w o
N

OH (cnemossie xomuuectsa, RA4 = H, Et)




|44

"Taﬁmma 4.

Rxn | Cnoco6 | Hpeamecr- | Pearent APPL*
BEHHHK
N HN
Cib CioHz 10M21
8A OCHOBHOI 8B BropocreneHnbIii
8 | El2 G
H
CroHar o}
n A
HO R
qoHb 4 o (cnemoBbIe xoMmecTBa, RAY = H, Et)
G-I'12
O
5.
o) Q
9 ! E12 p N 1o

1oHz1 N
ORA
9 OCHOBHOII (cnemoBbIe xomuuectsa, R4 = H, Et)

D-I:42




(444

Tadmua 4.

Rxn

Cnocod

10

Ipexmecr-
BCHHHK

El2

Pearent A i’ PL*
o 0
N\)\ HN
CioHan 10t 1oHan
10A OcHOBHOIL 10B BropocTeneHHbII
[.

1-F12

H
Cy OH:H% 0
N
HO
T

(cnenoBrie KomruecTsa, RA4 = H, Et)




€ee

Taouma 4.

Rxn

Cnoco0d

11

Hpexmecr-
BCHHHK

Pearenr APPL*

CioHn

HD)\&
@] HO O
m‘/]\/' N oo HO N\)\C d“m
" Cigtr ! woH '
D 11A OcHoBHOIi 11B BropocTeneHHbIii
OH
CioHai o]
N

Ho” TN ORM

CioHzy

O
H (cnemoBbIe xommuectsa, R4 = H, Et)

D-E12




1444

Taomuma 4.

Rxn | Cuoco6

Hpexmecr-
BCHHHK

Pearent APPL*
CuHa 1\[0H
j u
N HN \/T\c
HO
10Hb 1k Lkl
S

S-1i2

12A OcnoBHoii 12B BropocTeneHHbIii

H
CioHai

O
N
OR™
H (cnemoBbIe xommuectsa, R4 = H, Et)




¢ce

Taomuma 4.

Rxn

Cnoco0d

Hpexmecr-
BCHHHK

Pearent APPLA
OoH o
CioHan
o HO
N
HO \/J\c
mj 10He1
T 13A OcroBHoiL 13B BropocreneHHbIii

T-I'12

OH

CuHa
N

CaoHa R

(cnemoBbie KonmuecTsa, R4 = H, Et
H




9TtC

Taomuma 4.

Rxn

Cnoco0d

14

Hpexmecr-
BCHHHK

Pearent APPL*
HO
cwz-—\'—\\N ““—\\N
N o N o
N N \/I\c
HO >N \~/J\c,o|-|21 HO T 1o
C d“21 C‘ld.'?‘l
H 14A OcHoBHOIi 14B BropocTeneHHbIii

H-I'I2

CioHn

(cnenoBsie XKommuecTsa, RA* = H, Et)




LTT

Taomuma 4.

Rxn

Cnoco0d

Hpexmecr-
BCHHHK

Pearenr

N-E12

HomN CroH %N\iﬁ Hor

15A OcHoBHOIi 15B BropocreneHHbIii

H

CioHa1

N
HO TN
CidHn ORM

OH
N

CigHzi j\c
HO 10Hh (cenoBrie xommuectsa, RAY = H, Et)




8TC

Taomuma 4.

Rxn

Cnoco0d

16

Hpexmect-
BCHHHK

Pearent

APPL*

O-E12

CigHas H CroHn__oH
T3 T
mlj‘ JH\HOL N
C, 1 m/l\/N\iCm}-lm Qd‘lmi/hl\iﬂ‘m}-lﬁ

CioHan

16A OcHoBHOIT 16B BropocTeneHHbIii
OH

CyoHz 0
Ho TN ORM

CioH
1ok
o] N
N

OH

CigHn  (cnenosrie xommectsa, R4 = H, Et)




6CC

Taouma 4.

Rxn

Cnoco0d

17

pexmecr-
BCHHHK

Pearenr APPL*
y]
N HINE
Ho@\/ .
10H31 da b1
17A OcHoBHOI 17B BropocreneHHbIIi
F

F-112

H
016"21% o}
N
HO
m Ore

(cnemoBbIe xommuectsa, R4 = H, Et)




0¢¢C

Taouma 4.

Rxn

Cnoco0d

18

Hpexmecr-
BCHHHK

Pearent APPL*
4 !
O O
N HN
oy hdd o
18A OcHoBHOIH 18B BropocTeneHHbII
M OH

M-EI2

010"‘21& 0
N
HO Ad
% ﬁoa
S‘\

(cnemoBbIe xomnuectsa, RA* = H, Et)




1€C

Taouma 4.

Rxn | Cnoco6 | Mpexmecr- | Pearent APPL=*
BEHHHK o) o
N\/l\ HN
HO N ¢
TR 1oHA 1
19A OcHnorHoii 19B BropocreneHHbIii
19 I E12 AY OH
cwm)\ o)
N
o Dy o
10W1rk
(cnemoBrie KomuuecTsa, RA4 = H, Et)
V-Ii2
CnH
Nz o
CyH N
1" 23\\/ OH
20 3 Al K
CnHzaij
CiiHz

K-Al12




[4%4

Taouma 4.

Rxn Cnocod

21

Hpexmecr-
BCHHHK

Al2

Pearenr APPL*
CriHpa
N
C‘HHZ?./\
Cirl s
c N Ol
KK 1Hz_ NH
CiHp N

AK-A12

111"‘2:;




€ee

Tabsmmna 4.

Rxn

Cnoco0d

[ 3%
[39]

Mpexmect-
BCHHHK

Pearent APPL*
i CroHn
Cy [)"‘21)\ "ﬂ)\|
N N
N HN
HO TN~
C‘iﬁj-{?‘l 10}12'1 . M
22A OcHOBHOIT 22B Bropocreneamri
K OoH
C1-:H21/H O
N
HO/LI.\/ ORM
1M
o
HO N
CoapHby H (crenossie komuecTsa, R = Er)

K-E12




1474

Tao/mua 4.

Rxn

Cnoco0

=
Tt

pexmecr-
BCHHHK

Pearenr APPL*
OH
ot ‘2&,@
I
N
H
oIy Q WPy \/\
NH CI:HZI
IUKTHYCC- HN
O
N oH
o ST com Sl
OCHOBHOI H wn CaexoBoit

cRR-I12




gee

Taouma 4.

Rxn | Cnoco6 | Mpemmecr- | Pearent APPL*
BEHHHK
HO :ﬂ“l
Ty
Cuhyy P
N
m\z_"-‘d‘:: i 0
pA | 1 EL2 PK-500 : )
I_b.' '
c.,r%q
|o)\/"\
Cdt-r/'\ﬂ*. n=312
nonuKse-E12
Kax Bpime, n = 6-33
25 | El2 PK-1000
nonuKiop-E12
. Kaxk Boimme, n = 66-102
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Taoauna 5.

Coennnenue | Xumuueckasi popmyna | Paccunran. | Hadumon. Kou-Bo xBoCTOB
A-E12 C27HS54NO3+ 440,4098 440,4336 2
C-E12 C27HS54NO3S+ 4723819 472,4303 2
D-E12 C28HS54NOS5+ 484.3997 484,4327 2
E-E12 C29HS56NOS5+ 498,4153 498,4117 2
F-E12 C33HS8NO3+ 516,4411 516,4332 2
G-E12 C26H52NO3+ 426,3942 426,3772 2
H-E12 C42H80N304+ 690,6143 690,6016 3
I-E12 C30H60NO3+ 482,4568 482,4461 2
K-E12 C42H85N204+ 681,6504 681,6009 3
L-E12 C30H60NO3+ 482,4568 482,4771 2
M-E12 C29HS58NO3S+ 500,4132 500,4471 2
N-E12 C40H79N205+ 667,5984 667,5894 3
P-E12 C17H32NO2+ 282,2428 282,2585 1
Q-E12 C29H57N204+ 4974313 497,4268 2
R-E12 C54H109N405+ 893,8392 893,8400 4
S-E12 C27HS54NO4+ 456,4047 456,3891 2
T-E12 C28H56NO4+ 470,4204 470,4186 2
V-E12 C29HS58NO3+ 468,4411 468,4259 2
W-E12 C35H59N203+ 555,4520 555,4510 2
Y-E12 C33H58NO4+ 532,436 532,4149 2
cKG-E12 C32H64N304+ 554,4891 554,4852 2
cKT-E12 C34H68N305+ 598,5153 598,5179 2
cYK-E12 C39H70N305+ 660,5310 660,5350 2
cLK-E12 C36H72N304+ 610,5517 610,5556 2
cDK-E12* C36H70N306+ 640,5259 640,5316 2
cMK-E12 C35H70N304S+ 628,5082 628,5072 2
cKV-E12 C35H70N304+ 596,5361 596,5330 2
cAK-E12 C33H66N304+ 568,5048 568,4992 2
cCK-E12 33HO66N304S+ 600,4769 600,6143 2
cQK-E12 C35HO69N405+ 625,5262 625,4733 2
cPK-E12 C35H68N304+ 594,5204 594,5169 2
cFK-E12 C39H70N304+ 644,5361 644,5301 2
cWK-E12 C41H71N404+ 683,5470 683,5367 2
cEK-E12 C35H68N306+ 626,5103 626,5053 2
cIK-E12 C36H72N304+ 610,5517 610,5501 2
cSK-E12 C33H66N305+ 584,4997 584,5029 2
cKK-E10 C52H105N406+ 881,8029 881,8042 4
cKK-E12 C60H121N406+ 993,9281 993,9224 4
cKK-E14 C68H137N406+ 1106,0533 1106,0709 4
cKK-E16 C76H153N406+ 1218,1785 1218,2002 4
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Taoauna 5.

Coennnenue | Xumuueckasi popmyna | Paccunran. | Hadumon. Kou-Bo xBoCTOB
A-A12 C27HS56NO2+ 426,4306 426,4244 2
C-Al12 C27HS6NO2S+ 458,4026 458,3857 2
D-A12 C28HS56NO4+ 470,4204 470,4188 2
E-A12 C29HS8NO4+ 484,4360 484,4319 2
F-A12 C33H60NO2+ 502,4619 502,4560 2
G-Al12 C26H54NO2+ 412,4149 412,4107 2
H-A12 C30HS58N302+ 4924524 492,4503 2
I-A12 C30H62NO2+ 468,4775 468,4714 2
K-A12 C54H111N202+ 819,8640 819,8657 4
L-A12 C30H62NO2+ 468,4775 468,4752 2
M-A12 C29H60NO2S+ 486,4339 486,4318 2
N-A12 C28HS57N203+ 469,4364 469,4328 2
P-A12 C17H34NO2+ 284,2584 284,2512 1
Q-Al12 C29H59N203+ 483,4520 483,4543 2
R-A12 C42H87N402+ 679,6824 679,6783 3
S-A12 C27H56NO3+ 4424255 442,4225 2
T-A12 C28HS58NO3+ 456,4411 456,4398 2
V-Al2 C29H60NO2+ 454,4619 454,4544 2
W-A12 C35H61N202+ 541,4728 541,4724 2
Y-Al12 C33H60NO3+ 518,4568 518,4543 2
KK-A12 C84H171N403+ 1284,3346 1284,3458 6
KKK-A12 C114H231N604+ 1748,8051 1748,8340 8
cKK-A12 C60H121N402+ 929,9484 929,9445 4
A-O12 C18H36NO4+ 330,2639 330,2582 1
C-012 C33H64NO6S+ 602,4449 602,4426 2
D-0O12 C19H36NO6+ 374,2537 374,2492 1
E-O12 C20H38NO6+ 388,2694 388,2672 1
F-012 C24H40NOA4+ 406,2952 406,2896 1
G-012 C17H34NO4+ 316,2482 316,2423 1
H-O12 C36H66N306+ 636,4946 636,4969 2
I-012 C21H42NO4+ 372,3108 372,3054 1
K-O12 C66H127N2010+ 1107,9485 1107,9417 4
L-O12 C21H42NO4+ 372,3108 372,3052 1
M-0O12 C20H40NO4S+ 390,2673 390,2628 1
N-O12 C19H37N205+ 373,2697 373,2668 1
P-0O12 C20H38NO4+ 356,2795 356,2779 1
Q-012 C20H39N205+ 387,2853 387,2831 1
R-0O12 C21H43N404+ 415,3279 415,3235 1
S-012 C18H36NO5+ 346,2588 346,2521 1
T-012 C19H38NO5+ 360,2744 360,2733 1
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Taoauna 5.

Coennnenue | Xumuueckasi popmyna | Paccunran. | Hadumon. Kou-Bo xBoCTOB
V-012 C20H40NO4+ 358,2952 358,2905 1
W-012 C26H41N204+ 4453061 445,3010 1
Y-O12 C24H40NOS+ 4222901 422,2868 1
KK-0O12 C87H167N4013+ 1476,2524 1476,2533 5
KKK-0O12 C123H235N6018+ 2084,7652 2084,7650 7
cKK-012 C72H137N4010+ 1218,0329 1218,0880 4

* o0pa3oBaHHe ATHIIOBOrO CJIOXKHOTO 3dupa. CoennHeHus, NOTy4YeHHbIe U3 MOau-L-1u3uHa,

HE BKJIIOYCHBI.
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[00473] Cunmes coeounenusi B. Coenunenne A (487 mr, 1,02 MMoIb) 3arpyxanu B

10 M1 cocyn u pobGasisii 1o KarusiM TpudTopykcycHyro kucioty (TFA, 1,3 mu) mpu 0°C.
PeakunoHHy0 CMeCh HarpeBaJid 10 KOMHATHOW TeMIeEpaTypbl U MEPEMELINBAIN B TEUCHUE
30 munH. PactBopuTenn BhIMapuBaiu oA MOHWKEHHbIM naBieHneM u TFA-comu B DMF
(3,5 mn) nobGasmsmu mo karwsiM Kk nupuanHy (100 M) mpu 0°C. PeakumoHHYRO cMech
MEJJICHHO HarpeBajii 10 KOMHATHOW TEMIepaTypbl U MEPEMEIINBAIH Ha MPOTSHKEHHH HOYH.
PacTBopurenn BbIMapuBaJd MOA TOHWKEHHBIM JaBJICHHEM U OeJioe TBEPIOE BEIIECTBO
npombiBann EtOAc ¢ mosnydenuem uucroro B ¢ Beixomom 69%. MS: m/z 525 (M+HY);

'H SIMP (500 MT', DMSO, ppm): § 1,29-1,40 (m, 8H, CH,CH.), 1,61-1,68 (m, 4H, CH,),
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2,97 (dd, J = 6,0, 12,5Tu, 4H, NCH»), 3,79 (br, 2H, COCH), 7,22 (t, J = 5,5T, 2H,
apomatuueckwnii), 7,33-7,37 (m, 8H, apomarudeckuii), 8,10 (s, 2H, NH).

[00474] Cunmes coeounenus C. K HempospauHoMmy pactBopy coenuHeHus B (95 wr,
0,18 mmoub) B 50% yxkcycHol kucnore/CH>Cly (6 mr) nobasnsiiu Pd Ha yrae (10 Bec. %,
36,5 mr). UepHyrO CYCIEH3HMIO [Era3HpoBajl B TEUEHHE 5 MUH. M BBOJWJIN Ta3-BOAOPOA.
PeakunonHy0 cMech mepeMeluBaly Mpy It B TeUeHHEe HOYHM U 3aTeM (UIbTPOBAJIH uepes
CJION 1enuTa, KOTOPBI HECKONbKo pa3 mpombiBain MeOH. OObenuHeHHbIe (QHIBTPATHI
KOHLIEHTPUPOBAIM C TIOJNYYEHHEM SKEJITOrO BS3KOTO Maclia, KOTOpPO€ OTBep KIaIu
nobasnenuem EtOAc. Tsepnoe BeImeCTBO NPOMBIBAIN JSTHIIALETATOM C IOJYyYEHHEM
coenunenust C ¢ Bexonom 90%. MS: m/z 257 (M+H"); 'H SIMP (500 MI'y, D,O, ppm):
6 1,39-1,52 (m, 4H, CH>), 1,67-1,71 (m, 4H, CH>), 1,84-1,88 (m, 4H, CH>), 2,99 (t, J =
7,5 Ty, 4H, NCH»), 4,14 (t, /= 5,0 ', 2H, COCH).

[00475] Cunmes coeounenuss 23 (cKK-E12). K cmecu coemunenuss C (169,2 mr,
0,45 mmonb) u 1,2-smokcunonekana (523 mr, 2,7 mmonb) B EtOH noGasnsinu TpusTHIAMUH
(182 mr, 1,8 MMonb), KOTOpBI mnepeMemnBaiu B TedeHue 30 MmuH. mpu 1t. 3arem
PEaKIMOHHYI0 CMeCh mnonBepranu BosaeicTBuio u3iaydenus B CBU-meun mpu 150°C B
TedeHne S5 4. Cmechb OUMINAIM C IOMOIIBKO KOJOHOYHOH (uem-xpomarorpaduu ¢
nosiyueHueM coenuHeHus: 23 (¢ BbIXOOOM 52%) B BUAE CBETJIO-XKENTOro Macia. MS: m/z
993 (M+H"); 'H SIMP (500 MI'u, DMSO, ppm): & 0,87 (t, J = 7,0 ', 12H, CH5), 1,21-1,39
(m, 80H, CH>), 1,64-1,67 (m, 4H, CH»), 2,25-2,44 (m, 12H, NCH>), 3,44 (br, 4H, CHOH),
3,79 (br, 2H, COCH), 4,21 (d, J =3,0T'u, 2H, CHOH), 4,27 (d, /= 3,0 ', 2H, CHOH), 8,11
(br, 2H, CONH).

Ipumep 3. Cunre3 coeqnunenust D
[00476] D10 mpexnmnonaraemoe coeauHeHne D MOXHO CHHTE3UPOBATh C IOMOIIBEO
peakuuu 23 ¢ peareHToM JIoyCOHa B CyXOM TOJIyOJI€.
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IIpumep 4. Cuntes coenuHenust E
[00477] D10 mpenmoiaraemMoe coeauHeHue E MOXHO CHHTE3MpPOBAaTh C IOMOIIBIO
peakuuu 23 ¢ HAPOKCUIAMHHA FUAPOXJIOPUAOM WIM APYTMMH 3aMELIEHHBIMU aMHHAMH B

MCTAHOJIC.
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Buosaoruyeckue cnocoobl

Cocrasbl ¢ siRNA

Cocmas A

[00478] APPL, nucreapoundpocharuamnxomun (DSPC), xonecrepun u mPEG2000-
DMG pactBopsin B 90% ostanone npu MoissipHoM cootHomenun 50:10:38,5:1,5. siRNA
(nporuB mronudepassr ceerisiuka uian fVII) pacteopsiin B 10 MM tiurpataom Oydepe, pH 3,
npu KoHUeHTpauuu 0,4 MDMII. DTaHOJBHBIA PACTBOP JIMIIUIOB M BOJAHBIA pacTBOp SiRNA

NPOKAYMBAJIHM TOCPEACTBOM LITPULIEBOH TOMITBI Yepe3 MHUKPOQIIOUIHYI CMECHTEIbHYIO

KaMepy IJIsl CAMOITPOU3BOJIbHOTO O0pa30BaHUS JIUITUIHBIX HAHOYACTHL], comeprkammx SiRNA.

Jununabr  obbemuHsin ¢ SIRNA  mpu  COOTHOIIEHHMH OOmMxX JunmuaoB K  SiIRNA,
coctaysiroieM 7:1 (Bec:Bec). DTH COCTaBbl IUANM3MpOBainu npotuB PBS nmns ynanenus

3TaHOJIa U 3aMeHbI Oydepa.

Cocmae B

[00479] APPL cocrasysimu ¢ xonectepunom (Sigma-Aldrich), DSPC (1,2-nucreapouns-
sn-rauuepo-3-pocpoxomun, Avanti), mPEG2000-DMG (curTtesupoBan Alnylam) u siRNA ¢
MIOMOIIBIO CMECUTENILHOTO YCTpoiicTBa Ha Mukpodronanoit ocHose. Cwm., nanpumep, Chen,
D, et al.,, Rapid Discovery of Potent siRNA-Containing Lipid Nanoparticles Enabled by
Controlled Microfluidic Formulation. ] Am Chem Soc. 3aTrem cOCTaBbl TUATN3UPOBAIH
npotus PBS B 3500 MWCO kaccerax ans auanmsa (Pierce) Ha mpoTsbkeHnH HOUH. YacTuilel
OLIEHUBAJIN ¢ TIOMOIIBI0 MoaudumpoBaHHoro aHanu3a Ribogreen (Invitrogen) B oTHOLIEHNH

3axBara SIRNA u ¢ momolIpr0 AMHAMHYECKOro paccesiusi cBeta (ZetaPALS, Brookhaven
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Instruments) B otHommeHun cpemHero pasmepa uactul. CocrtaBel cKK-E12 monydamu u3
xonecrepuna, DSPC u mPEG2000-DMG ¢ npuMeHEHHeM aHaJOTUYHOrO crocoda IpH
MoOJIApHOM cooTHomeHun 50:10:38,5:1,5. B sToM cocrase nmomyvanu guamerp dactur 60-

70 M ¢ mpubnusurenbHO 65% 3axBaToM siRNA.

In Vitro caiineHcHHr reHoB Jwonudepasbl

[00480] Knerku Hela, crabunmpHO skcmpeccupyrommue jronudepasy CBETIIAUYKA U
mrorudepasy Renilla, BeiceBamu (14000 keTok/nyHKa) B KOKAYIO JIYHKY MaToOBO-0esoro 96-
aynounoro miaHmera (Corning-Costar) u o0ecrieunBaiy MpUKpEIUIeHHEe B T€UCHHE HOYH B
nutaTenbHo cpene. IlutarenpHyro cpeny coctasisiiu u3z 90% DMEM, He conepkarueit
¢denonoseiii kpacubid, 10% FBS, 100 eguann/mn nennuuiuivaa, 100 Mr/mMi cTpenToMULIHA
(Invitrogen). Knerku TpaHchuumpoBamn ¢ mnomombio LNP,  cocTaBieHHBIX €
antuonrdepastoii siRNA, myrem no0aBjieHHSI COCTaBJICHHBIX YaCTHI] B IMUTATEJIbHYIO
cpeny. TpaHchekuuro mpoOBOAMIN B YeThIpeX NOBTOPHOCTSX. KiteTkam obecneunBaiyn pocT B
teuenne | mus npu 37°C, 5% CO2 u 3areM aHATU3UPOBAIU B OTHOLICHHU 3KCIPECCUU
moundepaspl. KoHTponpHBIE 3KCIIEpUMEHTHI NMpoBoAWiH ¢ JunodexkramuaoMm 2000, kax
onucaHo mpousBomuteneMm (Invitrogen). Dkcnpeccuro mouudepassl cBeryisiuka u Renilla
AQHAM3UPOBAIM € TPUMEHeHHWeM HabopoB s aHajgm3a Dual-Glo  (Promega).

JIFOMHHECLIEHIIUIO U3MEPSITH ¢ pUuMeHeHueM JiromuHomeTpa Victor3 (Perkin Elmer).

In Vivo caiinencunr renos gpakropa VII y mbimeit

[00481] Meimeti C5S7BL/6 (Charles River Labs) ucnosnp3oBanu ajisi 3KCIIEPUMEHTOB 1O
siRNA-caiinencunry. Ilepen mabekumedl coctasbl pa3Bomwid B PBS mpu xoHLEHTparmsx
siRNA (SEQ ID NO 1 (cmeicnoBas siFVII): 5’-GGAucAucucAAGucuuAcT*T-3; SEQ ID
NO 2 (antucmbiciosas). 5’-GUAAGAcuuGAGAuGAuccT*T-3") Tak, 9TO KaKIOU MBIIIH
oAU 103y 0,01 MmaT Beca Tena. CocTaBbl BBOAMIN BHYTPUBEHHO C OMOLIBIO HHBEKIUH B
XBOCTOBYIO BeHY. Uepes 48 munm 72 yaca uaMepsuid mpuOaBKy/TIOTEPIO BeCa TeNa U MBILIEH
aHeCTe3upOoBaIM WHTANsIued u3odropana ais coopa oOpa3oB KPOBH ¢ MOMOINBIO cOopa
KPOBU U3 PETPOOPOUTAIBHOTO CHHyca ri1a3a. ChIBOPOTKY OTHENSIIN C IMOMOLIBIO TMPOOHUPOK
s oraeneHust ceiBopoTkH (Falcon tubes, Becton Dickinson) u ypoHu Oenka ¢axtopa VII
aHAJM3UPOBAIN C MOMOIIBI0 XpoMoreHHoro ananmusa (Biophen FVII, Aniara Corporation).
CraHnapTHYIO KPUBYIO CTPOWJIH C TIOMOLIBIO 0OPa3IOB OT MBIIEH, KOTOPBIM HHBELUPOBAIH
PBS, u otHOCHTENBHYIO 3KCcTipeccuio daktopa VII onpenensiu cpaBHEHHEM 00paOOTaHHBIX

rpymm ¢ HeoOpaboraHHbIM PBS-koHTpONEM.
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Buopacnpenenenue cocraBos ¢ CyS.5-meuenoii siRNA-cKK-E12 y mbimeii.

[00482] MpiimaM, yIOMSIHYTBIM BBIIIE, CHCTEMHO HHBELIUPOBAIU cocTaBieHHy0 Cy5.5-
meuenyto SiIRNA mpu nosze oOmeid siRNA 1 mr/kr. Melmed ymepusisuia dyepe3 | dac uimu
24 gaca mocje MHBEKLUH, 3aTeM H3BJICKAIH M BU3YAJIH3HUPOBAIN MOKEITYAOUHYIO XKENe3y,
CEJI3eHKY, MEeUeHb, MOYKH, STUYHUKH, MATKy, CepALe, JIeTKHe W THMYC, a Takke (pparMeHT
JKUPOBOM TKAaHU M MbIIIEYHOW TkaHW. OpraHbl HCCIENOBAIN C TOMOINBIO CHCTEMBbI JIJIs
Busyanmsanuu Ivis ot Caliper ¢ npuMeHeHHEeM UTHHBI BOJHBI BO30OYKAeHUs 675 HM U JJTHbI
BOJIHBI m3tyueHust 720 HM. [lanHbie 00padaThIBaJId C TOMOIIBIO IPOrPAMMHOTO OOecTeueHus
Living Image ot Caliper. IHT€HCUBHOCTb CUTHAJIA AJIsl OTAEJBHBIX OPraHOB HOPMAJIM30BAJIH

IO OTHOIICHHIO K 061_116171 HWHTCHCHUBHOCTHU CHUrHAJIa AJIs1 BCEX OPTraHOB.

In Vitro ananus Tpancdexunu siRNA n Mmukpockonusi.

[00483] BnusHue anunmonpoTeMHOB OLEHUBAIM MOCPEACTBOM [ Vilro aHaiIu3a
tpaHcekunn siRNA Ha knerkax Hela, xak coobmanoce panee. Knerku Hela, crabunbHo
sKcnpeccupyomue ronudepasy cserisiuka u monugepasy Renilla, BriceBamn Ha MaToBO-
Oenbiii 96-nynounbiii miaanmer (Corning-Costar) Ha Houb. Knerku TpanchuumpoBamu ¢
nomombsto cKK-E12, cocraBnennbix ¢ S0 Hr cienugu4HOM B OTHOIIEHUH CBeTIsiuKa siLuc, B
yeTblpex MNOBTOpHOCTsAX. Amnomunomnporennbl (Fitzgerald Industries) wunHkyOmpoBamm ¢
coctaamu cKK-E12 B Teuenune 5 muHyT nepen nobamieHuem k kietkam. Ilocie 24 4
unkyOarmu npu 37°C, 5% CO;, KJIETKH aHaJM3UPOBAIH B OTHOIIEHHH SKCIPECCHH C
npuMeHeHueM Habopos mwis aHanuza Dual-Glo (Promega). [{ist Bu3yanu3amuu norJIomeHus
knetkoii cKK-E12 cocraBnsiin ¢ siRNA, meuennoit Alexa-Fluor 647, u uHKyOupoBamu ¢
knetkamu Hela B Teduenme 3 4. 3atem kietku ¢ukcupoBanu B 4% mnapadopmanbaerune,
nepMeaduin3uposasu ¢ nomoinsko 0,1% camonnHa 1 okpamuBamu ¢ momoursio Hoescht. Bee
n300paKeHMsI MOJyYall € MOMOIIBI0 KOH(OKAJBHOH CHCTEMBbI C BPALIAOIIUMCS TUCKOM
Opera (Perkin Elmer), u nanHbple aHATU3UPOBAIH C MOMOIIBIO MPOTPAMMHOIO O0ECTIeUeHHUS

Acapella (Perkin Elmer).

O0cy:xaeHune

[00484] Hnst monyuenuss APPL onmHOUYHBIE aMUHOKHCIIOTHI TIOJBEPTaJId PEAKIUU C
anpAeruaMy, aKpujaTaMH U SMOKCUAaMU. BHOBb CUHTE3MPOBaHHBIE TPOU3BOAHbBIC JINHI0B
C OIMHOYHBIMU AMHUHOKHUCIIOTAMU OLIEHUBAJIM B OTHOIIEHHH MX CITOCOOHOCTHU K CAMJICHCHHTY

NEUYEeHOYHBIX T€HOB Yy MBbILIeH. B kauecTBe Mapkepa CaiiIeHCHHTa BBIOPAIN BaJIMIUPOBAHHYIO
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reHeTHyeckyro MuiieHb, pakrop VII (dpakrop ceepTeiBanus kpoBu). Cm., nanpumep, Akinc,
A., et al., A combinatorial library of lipid-like materials for delivery of RNAi therapeutics.
Nat Biotechnol, 2008. 26(5): p. 561-9. HoBble npoOW3BOAHBIE JHIUIOB COCTABISUIA C
xonecrepunom, DSPC, I -mununom, a takke sSiIRNA ¢ mMOMOIIbIO METOIUKH CMELTUBAHUS
Ha MukpodmongHoi ocHoBe. Cm., nanpumep, Chen, D., et al., Rapid Discovery of Potent
siRNA-Containing Lipid Nanoparticles Enabled by Controlled Microfluidic Formulation. J
Am Chem Soc. CocraBpl, KOTOpBIE OBUITM HECTAOWJIBHBI B pPAaCTBOPE WJIM HE HMENH
3axBaueHHOW SIRNA, ckpunHuHry He nozasepranu. CtaOuibHBIE COCTaBbl MHBEILIMPOBAIIH
MBILIAM MyTeM CHUCTEMHOro BBeneHus mnpu noze | mr/kr (¢purypa 1). Ha ocHOBaHMU 3TOrO
MEePBOHAYAJIBHOTO CKpUHUHTa ycraHoBuiu, uYrto K-E12 Obul akTUBHEE OCTaJbHBIX.
ITokasarens coorBercTBusi (Oonee 50% caliieHCHHra) COCTABIISI OQHO coenuHeHue u3 60
(m.e. 1,7%, BKIIOYAs COENUHEHMUS, HE IMOJABEPTHYTbIE CKPUHMHIY H3-3a HECTAOMIBHOCTH
YACTHLI I OTCYTCTBHS 3axBata SiIRNA).

[00485] IMoseiuennas 3¢pdexrusnocts K-E12 mpusena k momy, 4ro pazpaboranu
BTOPOH Ha0Op JIM3MHOBBIX MENTHAHBIX W MOJHMIIENTUAHBIX IPOU3BOIHBIX JIUIHIOB.
OcymiecTBisin ~ peakUui0 JIM3MHOBBIX JUIENTUAOB C OMNOKCHUAAMH C  MOJy4eHHEM
aukeronunepasuHoBelx  APPL.  Jlnsg  mosdydeHuss 53TUX  OCTOBOB  HMCIIOJIb30BAJIU
MHKPOBOJHOBOE H3JIy4Y€HHE, YTO OYEHb CHJIbHO YMEHBIIUJIO BPeMs PEaKLUu OT 3 JAHEW 10
54acoB. Kpome Toro, 4roObl AOMOJHHUTEIBHO IMONTBEPAUTh XHUMHUYECKYI) CTPYKTYpPy H
YJIYUIIATh XUMHYECKYIO JJOCTYIHOCTD Il KPyIHOMAcIITaOHOTO cuHTe3a npu cuHTe3e cKK-
E12 pa3paboranu anbTepHATHBHBIA CUHTeTHYECKUH myTh (mpumep 2). [uamun S
CHUHTE3MPOBAJM B COOTBETCTBHH CO CIIOCOOOM, O KOTOpoM coobmranoch paHee (Bergeron,
R.J., et al., Macromolecular Self-Assembly of Diketopiperazine Tetrapepftides. J. Am. Chem.
Soc., 1994. 116(19): p. 8479-84; Kaur, N., et al., A Delineation of Diketopiperazine Self-
Assembly  Processes:  Understanding the Molecular  Events Involved in N-
(Fumaroyl)diketopiperazine of L-Lys (FDKP) Interactions. Mol. Pharmaceutics, 2008. 5(2):
p. 294-315), ero moasepranu peakuuu ¢ 1,2-3mokcunonekanom ¢ nonydeHuem cKK-E12.
Coenunenne (C) mnoasepraiu BOCCTAHOBUTEJIBHOMY AMHUHHUPOBAHMIO WM peaKLUu
NPUCOCTUHEHUST 0O MUXasI0 ¢ OoAeKaHaI- WK JoAenuiakpuiatoM ¢ nonyueHuem cKK-
Al12 u cKK-012. Peakiuu Mexny JU3WH-TH3UHOM H TOJH-L-TU3uHOM (MOJeKyispHas
macca ot 500 no 70000 r/mMonb) 1 anbAErHAaMH U aKpUJIaTaMU ObUTH aHAJIOTHYHBI TAKOBBIM C
OIMHOYHBIMH aMHUHOKHUCIIOTAMH.

[00486] Crnenyromum marom oneHuBanu 3>¢¢exTol caiineHcunra. Jlecsate u3z 43

coeMHEHUI mokaszanu npubmusutensHo 50% caitneHcunar npu nosze 1 mr/kr. Ilokasarens

265



COOTBETCTBHUsSI BTOporo Habopa coemumHeHuil coctaBisut 23%, yro OGonee wem B 10-pas
npeBblmaio 3¢ (PeKTUBHOCTL TepBOro Habopa BemecTB. Pe3ynbTaThl  MO3BOJSIFOT
NPEANONIOKUTb, YTO TaKOH Crocod WTEpaTUBHOIO CKPUHUHTA sBIsAETCS 3¢ (EeKTUBHON
cTparterueil A UASHTU(UKALMH COCOUHEHUH-TIPOTOTUIIOB. Pe3ynbTaThl, MOJyYeHHBIE HA
OCHOBAaHHMU BTOPOro HaOOpa, TaKXe IOKa3aJd, YTO 3IOKCHAHbIE IPOU3BOAHBIE OBLIH
aKTUBHEE aJIbJErMIHBIX W AKPWJIATHBIX MpOM3BONHBIX (kak, Hampumep, cKK-E12 mo
cpaBHeHnoo ¢ cKK-Al12 wu cKK-O12). BemectBa ¢ Hauiay4muM COOTBETCTBUEM
JOTOJTHUTEIPHO TECTUPOBAIU Mpu Oosiee HU3KOH no3e, cocrapistomedi 0,1 mr/kr. {nnHa
XBOCTAa 3HAYMUTEJBHO BJIMsJIa HA CAWJIEHCHHI, W JJIMHBI XBOCTa B 12-14 atromoB yriepoaa
okazanuce npeanourutenpHbiMu (cKK-E10, -E12, -E14 u -E16). cKK-E12 oka3anoch

HanboJjIee BHICOKOAKTUBHBIM BCHICCTBOM, U ObLIO BbI6paHO JUISL JaJIbHEHIIero UCCIeaI0BaHMUs.

Hccneoosanue 6uopacnpeoenenis

[00487] UccnenoBanue OuopacmpeneneHus NpoBOOWIM ¢ He3amuineHHoi Cy5.5-
meueHor siRNA u B cocraBe ¢ cKK-E12. be3 yuera Bkiana csobonnoit siRNA B cocrase
cKK-E12 uepe3 1 uwac Oonee 80% wacTum pacnoiarajiuch B NeYeHH W OOJbIIas 4acThb

ocrato4Hoil SiRNA BbIBogMIIaCH HE Mo3AHEe 24 4acoB uepes nouku (urypa 2).

Brusnue anunonpomeunos na no2nougerue Kiemoil u CauieHCUH2 2eHO8

[00488] B mpenpinymmx uccienoBaHus coodmanock, uyto anojunonporeud E (ApoE)
croco0eH yJy4inaTh MOTJIOMEHHE KJIETKOH U CAaiJICHCHHI T€HOB JJISl OTPENEIeHHOrO THIIA
BemecTB. Akinc, A., et al., Targeted delivery of RNAi therapeutics with endogenous and
exogenous ligand-based mechanisms. Mol Ther. 18(7): p. 1357-64. Jlns Toro 4ToOBI
NPOTECTUPOBATh BJIMSHUE PA3JIMYHBIX AaMOJHUIIONPOTENHOB HA TMOMIOIIEHHE KJIETKOH M
CAMJICHCUHT T'€HOB, a TaK)K€ M3YYHUThb MEXAHU3Mbl ACHCTBUS MPOBOIWINA 3KCIIEPUMEHTHI C
cKK-E12 u 11 uzodpopmamu ApoA, ApoB, ApoC, ApoE u ApoH. Pesynbrarsl Ha KjieTKax
Hela mnokaszanu, 9to OOJBIIMHCTBO AMOJHMIIONPOTEHHOB BIMSJIO HA JKHU3HECTIOCOOHOCTH
KJIeToK, 3a uckmoueHueM ApoB. ApoA, ApoC u ApoH He mnokasaniu 3HAYUTENBHOTO
BJIMSTHUS Ha calijieHCUHT B cpaBHeHUU co cBoOomHbIM CKK-E12 (¢purypa 3). OnHako ueTsipe
paznuusble n30(hopMbl ApoE 3HAUHUTENBHO MOBBIIAIH CAMIEHCHHT JIFOLU(epasbl.

[00489] AxtuBHocth cKK-E12, cKK-A12 u cKK-O12 cpaBHuBamu B cCiy4ae
nobasneHusst u 0Oe3 nmodasneHust apoE3 (apoE3 mnpencrasmser coboii mpeoOnanaromryro

uzopopmy y monei; ¢urypa 4A). bes nobasnenus ApoE3 cKK-A12 6but aktuBHee cKK-
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E12 u cKK-O12. Onnako npu nodasnennn ApoE3 BiusiHME Ha CalIEHCHUHT Pacojiaraioch B
caenyromem nopsiake: cKK-E12 > ¢cKK-A12 > ¢cKK-0O12, 4To X0Opomo coriacoBbIBaJIOCh C
in Vivo aKTUBHOCTBIO. Pe3yJbTaThl MO3BOJISIIOT MPEATIONOKNTD, YTO aHAJN3 Ha KJIETKaX IpU
nobasneHun ApoE MoxeT CnyXuTb npakTudeckoil u 3(dexTuBHON Momenvro s
NPeABAPUTENBHOIO CKPUHUHTA B OTHOLIEHWU CAMJIGHCHHTra y TenaToluToB rnedeHu. Kpome
toro, nornomieHue kinetkoi cKK-E12, cocraBnennoro ¢ siRNA, meuennoii Alexa-Fluor 647,

BU3YAIM3UPOBAJIN C TMPUMEHEHHEM aBTOMATH30BAHHOW KOH(OKAJIBHOW MHKPOCKOIHUU

(purypa 4B).

Jpyrue BapuaHTbl OCyLIeCTBJICHHSA

[00490] B nynkTax ¢opmynbl popMBl €AMHCTBEHHOT'O YHUCIA MOTYT O3HA4YaTh OJMH WU
HECKOJIbKO, €CIM He YKa3aHO OOpaTHOE WJIM U3 KOHTEKCTa HE OYEBHIIHO MPOTUBOIOJIOXKHOE.
Cuwnraercs, 4yro GopMysa MM ONMHMCAHHE, KOTOPbIE BKIIOYAIOT “MIM~ MEXKAY OXHUM HIIH
HECKOJIbKUMH 4JIEHAMH TPYIIIBI, BBINOJHAETCS, €CJIU OAWH, HECKOJbKO WJIM BCsA Ipymnna
YJIEHOB MPUCYTCTBYIOT B YKa3aHHOM NPOAYKTE MM CrocoOe, 3aaefiCTBOBAHbI B HUX WU
UHBIM 00pa30M OTHOCATCS K HUM, €CJIH He YKa3aHO 0OpaTHOEe WIN U3 KOHTEKCTa He OYEBUIHO
npotuBomnojoxHoe. Hacrosmee wu3o0pereHHe BKIOUAeT BapUAHTHI OCYINECTBIICHUS, B
KOTOPBIX MMEHHO OJIMH YJIEH TPYIIIbl MPUCYTCTBYET B YKA3aHHOM IMPOAYKTE HJIH CIOCO0E,
3aeHCTBOBAaH B HHMX WJIM HMHBIM O0Opa3oM OTHOCHUTCS K HHUM. Hacrosiiee musoOpereHue
BKJIFOYAET BApUAHTBHI OCYIIECTBJICHUS, B KOTOPBIX HECKOJIBKO WM BCE YJIEHBI TPYIIIIbI
NPUCYTCTBYIOT B YKAa3aHHOM MNPOAYKTE WM CIOCOOe, 3a7eiCTBOBAHBI B HHUX MJIM WHBIM
00pa3oM OTHOCSATCS K HUM.

[00491] Bonee Toro, HacTosiee U300peTeHNE OXBATHIBAET BCE BapUALIUU, KOMOWHALIMH
U TIepeCTAaHOBKH, B KOTOPBIX OJHO WJIM HECKOJBKO OrpPaHUYEHHIl, 3JEMEHTOB, yHacTell U
OIMUCATENbHBIX BBIPAKEHUH M3 OIHOTO MJIH HECKOJBKUX MEPEUNCIIEHHBIX MyHKTOB (OPMYJIbI
BBOJIUTCSI B Ipyrod NyHKT ¢opmysl. Hanpumep, mo00i MyHKT GOPMYJIbl, KOTOPBII 3aBHCUT
OT APYroro myHKTa (opMyJibl MOKHO MOIU(PHUIIMPOBATE TAKUM 00pa3oM, 4TOOBI OH BKJIFOYAI
OJHO WJIN HECKOJIBKO OTPaHMYEHHH, YKa3aHHBIX B KaKOM-JIMOO JPYroM MyHKTE (HOPMYJIBL
KOTOPBIH SIBJISIETCS] 3aBUCUMBIM OT TOTO K€ OCHOBHOTO NMyHKTa (hopmyibl. Ecnu 31eMeHThI
NPEACTABICHbl B KAa4eCTBE CIHCKOB, Hanpumep, B (opmare rpymmbel Mapkyia, Kaxkaas
MONTPYTIa 3JIEMEHTOB TaK:K€ PACKPBIBAETCS, M JIFOOOH 371eMeHT(bI) MOKET OBbITh HCKITFOUEH
u3 rpynnsl. Crenyer NOHMMAaTh, 4YTO, B LEJIOM, €CIM YIOMHHAETCS, UYTO HACTOsIIee
n300peTeHNe WM aCMeKTbl HACTOSINEro M300PETeHHs! BKIIFOYAOT KOHKPETHBIE 3JIEMEHTHI

u/vnu NMPpU3HAKH, TO OIPCACIICHHBIC BAPHUAHTBI OCYLHCCTBJICHUSA HACTOSLICTO I/1306peTeHI/I$I
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WM aCTIEKThI HACTOSINEro M300PETEHHsI COCTOSAT MIIU 110 CYTH COCTOSIT M3 TAKUX HJIEMEHTOB
w/wmn npusHakoB. C LENbIO YIPOIIEHHUS, TaKW€ BAPHAHTBHI OCYILIECTBIEHHS He ObUIH
CHeLHaIbHO H3JIOXKEHbI in haec verba B nanHOM nokymeHTe. Clenyer Takke OTMETHUTh,
MPEAIONAraeTCs, YTO BbIPAKEHUs “‘COAEp KAlIMI U “COCTOALIUI SIBJISIFOTCSI OTKPBITBIMU U
JOMYCKAIOT BKJIIOUEHHE JOMOJHUTENbHBIX 3JEMEHTOB WM 3TanoB. Eciaum npuseneHbl
JMara3oHbl, UX KOHEYHbIE TOUKH BKIIIOUeHbl. KpoMe Toro, eciu He yka3aHo 0OpaTHOe WM U3
KOHTEKCTa HE OYEBHHO ITPOTUBOIIOJIOKHOE, M KaK IMOHATHO CIIELUANUCTY B JaHHOHN obnacTtu
TEXHUKH, 3HAYEHMs], KOTOpPbIE BBIPAXKEHBI B BUJE AHWANA30HOB, MOTYT NPUHUMATh 00O
KOHKPETHOE 3HaueHue WM NOJANANa30H B Ipefeax 3asBIeHHbIX JUANa30HOB B PAa3INYHbIX
BapUAHTAaX OCYLIECTBJICHUS HACTOALIEr0 H300pEeTEeHUs, MO MeCATHIX EIUHUIbl HUXKHEH
IPaHMLIbI UANA30HA, €CJIM KOHTEKCT sIBHO HE YKa3bIBaeT OOpaTHOE.

[00492] Hactosimmass 3asiBKa CCbUIaeTCsl HA  PA3jMuHble  BBbIJAHHBIE TATEHTBI,
onyOJIMKOBAaHHBIE TMATEHTHBIE 3asBKH, CTaTbU B JKypHAJaX, KHUTH, PYKOBOACTBA U IPYrue
nyOJaMKaLuny, BCe U3 KOTOPBIX BKJFOUEHBI B JAHHBIN JOKYMEHT MOCPEACTBOM cCcbukU. Eciun
UMEeTCsl MPOTHBOPEYHE MEXAy JI000H BKIIOUEHHOW CCBUIKOW M HACTOSIIMM OIMHCAHUEM,
OMHUCaHKNE JOUKHO MMETh MPEHMYINECTBEHHYIO cuily. B momosHenue, 000N KOHKPETHBIH
BApUAHT OCYLIECTBJICHUST HACTOSIIIEr0 HW300pEeTeHus, KOTOPBIA TMOMAAaeT B MPEAesbl
U3BECTHOTO YPOBHSI TEXHHKH, MOXET OBITh HAMPSIMYIO HMCKIOYEH U3 JIF0OOr0 OIHOTO WU
HECKOJIbKUX MYHKTOB (opMyJibl. TIOCKONBKY MONPAa3yMEBAIOT, YTO TAKUE BaPHAHTHI
OCYILECTBJIEHHUsS] M3BECTHBI CHELMAIMCTY B JAaHHOW OOJACTH TEXHUKH, OHU MOTYT OBITh
UCKJIIOYEHBI, JJaXKe €CJIM TaKoe UCKJIOYEHHE He YKa3aHO HAIpPSIMyI0 B JAHHOM JOKYMEHTE.
JIro00li KOHKPETHBI BapHAaHT OCYLIECTBJICHHSI HACTOSIIEr0 H300pETEeHUsT MOXKeT ObITh
UCKJIIOYeH U3 JII000ro myHkta (opmysibl, Ha JHOOOM OCHOBAHHH, HE3aBUCUMO OT TOTO
OTHOCHTCSI JIU OH MJIM HE OTHOCHUTCSI K CYILIECTBOBAHUIO U3BECTHOI'O YPOBHSI TEXHUKU.

[00493] CrenuanucTsl B JaHHOH OONACTH TEXHHKH OYIyT MOHUMATh WJIM CIIOCOOHBI
BBISICHUTh C TIOMOILIBK) BCErO JIMIIb OOBIMHOTO MPOBENEHHUS 3KCIEPUMEHTOB MHOTHE
SKBUBAJICHTbI CHEUU(UYECKUX BAPUAHTOB OCYIIECTBJICHUS, ONHCAHHBIX B JTaHHOM
nokymenTe. OObeM MpPEACTABICHHBIX BAPUAHTOB OCYLIECTBIIEHHS, OIMMCAHHBIX B JAHHOM
JOKYMEHTE, He IOApa3yMeBaeT OrpaHMYEHUs BBIIIEH3JIOKEHHbIM OIMCAaHUEM, HO CKOpee
SIBJISIETCS TAKOBBIM, KaK HM3JIOKEHO B mpuiaraeMoil popmyne m3odpererus. CrienuaanucTsl B
JaHHOW 00JacTH TeXHUKH OyOyT TOHUMAThb, YTO MOXHO OCYIIECTBIIATH Pa3JINUHBIC
U3MEHEHUsT U MOAM(DUKALNU 3TOTO OMHUCAHHUs O3 OTCTYIUIEHUS OT CyINecTBa U O0beMa

HACTOSIIIETO M300PETEHMsI, KaK ONPENENeHO B CIeAyIoLIel popMyJie n300peTeHus.
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POPMYVYJIA H3OBPETEHUA

1. Coenunenue dpopmyisl (1):

) o @
I €T0 COJIb,
rae:
n pasHo 0 wu 1,
Ka Kbl TPEeACTaBUTEIb M HE3aBUCHUMO pPaBeH 1;
Kaknblil mpencraBuTenh Z HE3aBUCMMO TpencTapiser coboit O, S mnm NR% rme R
npencTaBisier  coOOM  BOAOPOA, HEOOS3aTEeNbHO 3aMELICHHBIH alKWI, HeoOs3aTeNbHO
3aMeIleHHbIH aJTKeHWI, He0Os3aTeIbHO 3aMEeIeHHbIH ATKUHIII, He00s3aTeIbHO 3aMeIeHHbIH
KapOoLMKINI, HeoOA3aTeIbHO 3aMEINEHHBIN TIeTepPOLMKIMI, HeOOs3aTeNbHO 3aMeIleHHbIH
apmi, HeoOs3aTeNbHO 3aMEIIEHHBIH reTepoapui, 3alUUTHYK TPYIIY a30Ta WM TPYIIY
bopmyssl (1) wnu (ii);
Kaxblii Tpencrasuten, R! BpiOpan u3  rpymmbl, coctosmeif u3 -CH(CHs3)y, -

CH(CH3)(CH,CH3), -CH,CH(CH3),,

NH pons
RG = wann wann
N d N
NTN = \N—R® N7 N I\ J\
R | N=/ . RO . R7T RS ORS® OR®
o)
O R M[
N
R RE R . sR® . S\, ’ OR®
—=
N
R6

, WT TIPEACTaBJIsIeT co00i rpynmy Gopmyisl (1v):
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R6
T

\

R (iv);
rne L mpencraBnser co0oii HeoOs3aTeNbHO 3aMEIIEHHBIH AJKWJIEH, HeoOs3aTeNbHO
3aMEINeHHbI aJKEHWIeH, HeoO0s3aTebHO 3aMEIEHHbI aJKHUHWUJIEH, Heo0s3aTeNbHO
3aMEINeHHbI  TeTepOoaKWIIeH,  HeoOS3aTeNbHO  3aMELICHHBIH  TeTepOasIKeHHIIEH,
HeoOs3aTeNIbHO ~ 3aMEIUEHHBI  TIeTepPOATKMHUJICH,  HEeoOs3aTeNbHO  3aMELICHHBIN
KapOOLIMKIIMIIEH,  HEOOs3aTeNbHO  3aMEINEeHHBIH  IeTepOLMKIIMIEH,  HeoOs3aTeNbHO
3aMeIleHHbIH apuiieH UM He0OsA3aTesIbHO 3aMeIleHHbII reTepoapuiIeH, U
rae xaxaeni w3 R® u R’ HesaBucumo BBIOpaH M3 TIPYNMbL, COCTOSINEH M3 BOAOPOJA,
HeoOs3aTeNIbHO ~ 3aMEINEHHOTO  aJKWia, HeoOs3aTeNbHO  3aMELICHHOrO  aJIKeHMWIIa,
HeoOs3aTeNIbHO 3aMELICHHOrO aJIKMHWJIA, HeOOS3aTeNbHO 3aMEINeHHOro KapOOLMKIIMIIA,
HEeoOs3aTeNIbHO  3aMEINEHHOTO TeTePOLMKIINIA, HeoOs3aTeNIbHO 3aMEIIeHHOro  apuia,
Heo0s3aTeNTbHO 3aMEeIEHHOT0 reTepoapuila 1 3alUTHON TPy a30Ta, KOra MPUCOEIUHEH K
aToMy a30Ta, 3aLIUTHOW TPYNIbl KUCIOPOAA, KOTAa IMPUCOEAMHEH K aTOMy KHCIOpOZa,
3aLIUTHOHN IPYIIIBI CEPbI, KOTAA IPUCOSTUHEH K aTOMY Cepbl, U rpymmbl popmysl (1) wn (ii);
R? npencrasnser coboii rpymmy Gopmyisl (i) wmu (ii);
R3 npencrasnser coboii rpymmy Gopmyisl (i) umu (ii);
R* npencrasnser coboii -ORA, -N(RA*), umu -SR™; rne xaxerii cygait RA* mezaBucumo
npeAcTaBsieT CcoOOW BOAOPOX, HEOOS3aTeNbHO 3aMEIICHHBbIH aJKWI, HeoOs3aTeNbHO
3aMeIleHHbIH aJKeHIT, He0OsI3aTeIbHO 3aMeIeHHbIH AKUHII, He00s3aTeIbHO 3aMeIeHHbIIH
KapOOLMKIINII, HEeOOs3aTeIbHO 3aMEIIEHHbI TeTePOLHKIINI, HEOOs3aTeIbHO 3aMELICHHBIN
apwi, HeoOs3aTeNbHO 3aMEINEHHbI TreTepoapusi, 3alUTHYI TPYMNy KHCIOPOAa, Koraa
MNPUCOEANHEH K aTOMy KHUCIOPOAA, 3alMTHYIO TPYIIY CEPbI, KOraa MPUCOEAUHEH K aTOMY
cepbl, 3alUTHYIO TPYMIy a30Ta, KOr[a MPUCOEAMHEH K aTOMy a30Ta, Miau Ase RA*-rpymmer
oOBenuHeHbl ¢ 00pa3oBaHHWEM HEOOS3aTeNbHO 3aMEINEHHOTO TIeTePOLUKINYECKOTO WU
Heo0s3aTeNTbHO 3aMEIIEHHOT'O MeTePOAPHIBHOTO KOJIbLIA;
R’ npencrapiser coboii BOAOPOM, HEOOA3aTENbHO 3aMELIEHHBINH alKujl, HeoOA3aTeNbHO
3aMeIleHHbII aJKeHWT, HeOo0sI3aTeIbHO 3aMEIEeHHbIH aTKUHIWI, He00s3aTeIbHO 3aMeleHHbIH
KapOOLMKIINII, HEeOOs3aTebHO 3aMEIIEHHbIH TeTepPOLHKIINI, HEOOs3aTeIbHO 3aMELeHHBIN
apwi, HeoO3aTeIbHO 3aMEIEHHBIN IeTepoapIl WK 3aLIUTHYIO TPYIINY a30Ta; U

dopmysl (1) u (i1) mpencTaByisrOT COOOH:
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R R! XRL
RLB—YRP
— Y

R 1 R

) (i)

r7e KaKAbl mpeactaBuTenb GopMyJibl (1) HE3aBUCHMO TPencTaBisier codoit gopmyny (i-a)

wi popmyny (1-b):
RN R' R\
YRP R\ YRP

; %

R' Rt

(i-a) (i-b);
Ka Kbl MPenCcTaBUTe b R' HE3aBUCUMO MpeACTaBisieT co00i BOJOPOI WM HEOOS3aTENbHO
3aMEeIeHHBIN aJIKHUII,
X npencrasnsier coboit O, S, NR*, rme R* npencrasnser co6oii Bomopos, HeoOsA3aTeqbHO
3aMEINEHHbIN Ak, HeoOsI3aTEIbHO 3aMEIIeHHbIN aJKeHII, HEeoOsS3aTeIbHO 3aMelIeHHbIN
ANKUHWJ, HeoOs3aTeNIbHO 3aMEIleHHbIH KapOOLMKIMI, Heo0sA3aTeNbHO 3aMeIIeHHbIH
reTEPOLMKIINI, HEOOSI3aTENbHO 3aMELIEHHBIN apuJl, HEOOsM3aTEIbHO 3aMEIIEHHBIN TeTEPOAPHT
WJIY 3aIIUTHYIO TPYIITY a30Ta,
Y npencrasnsier coboit O, S, NRY, rne RY npencrasnsier coboii Bomopos, HeoOI3aTeabHO
3aMEINEHHbIN Ak, HEOOSI3aTEIbHO 3aMEIIEHHbIN AJIKEHWI, HEOOsS3aTeNbHO 3aMeleHHbIN
ANKWHUJL, HEeOoOsI3aTeNIbHO 3aMEIEeHHbI KapOOLMKIINI, Heo0sS3aTeIbHO —3aMelleHHbIH
reTEPOLMKIINI, HEOOSI3aTENbHO 3aMEIEHHBIN apuJl, HE0OM3aTEIbHO 3aMEIEHHBIN TeTEPOAPHIT
WJIY 3aIIUTHYIO TPYIITY a30Ta,;
RY mpencrasnser coboii BOmOpOA, HEOOA3aTENLHO 3aMELIEHHBLIH ANk, HeoOA3aTeIbHO
3aMEINEHHBIN aJIKEHUI, HEOOSI3aTENbHO 3aMEIEHHBIN aJIKMHIII, HEOOS3aTeIbHO 3aMEIE HHbIM
KapOOLMKITHII, HEeOOsI3aTeIbHO 3aMEIEHHbIN TeTEPOLUKIIIII, HeOoOs3aTebHO 3aMelleHHbIH
apuj, HeoOs3aTENIbHO 3aMEINEHHbI TreTepoapui, 3al[UTHYK TPYINy KHCJIOpoaa, KOorma
NMPUCOCAUHEH K aTOMY KHUCJIOPOAa4, 3alllUTHYHO I'PYIITYy CEPbI, KOrAa NPHUCOCANHCH K aTOMYy
Cephl, WIN 3aIIUTHYIO TPYIIY a30Ta, KOTAa NPUCOEAUHEH K aTOMY a30Ta; 1
RE  npencrapnser coGoii Heobs3aTenbHO 3amerneHHbI  Cio-20aIKHI, HEOOA3aTENbHO
3amereHHbIi Cio.0aKeHIT, HeoOs13aTenbHO 3aMerneHHbI Cio-20aIKUHWI, HEeoOs3aTeIbHO
3aMeleHHbIH reTepoCio-20aKIII, HEOOsS3aTeNbHO 3aMerneHHbIH reTepoCio-20KEHIIT I

HeoO0s3aTeTbHO 3aMeeHHbIN reTepoC1o-20a IKHHIT,
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rJe «HeoOs13aTeNIbHO 3aMEIEeHHBIN» OTHOCHTCS K aTOMY yIJIEpOAa IPYIIIbI, KOTOPas MOXKET
OBbITh HE3aMEIEHHOW MJIM He3aBUCHMO 3aMeleHHo# rajoreHoMm, —CN, —NO,, —N3, —SO,H, —
SOs;H, ~OH, -OR® —N(R®),, ~SH, ~SR*® —SSR*, -C(=0)R* —CO,H, -CHO, ~CO2R*®,
OC(=0)R® —OCO2R®, —C(=0)N(R?),, —OC(=0)N(R"),, -NR**C(=0)R*, -NR®CO,R*®, —
NRPC(=0)N(R®),, —C(=0)NR®SO,R* —-NR*"®SO,R#* —SO,N(R),, -SO,R* —SO,0OR™®,
OSOR®,  —S(=0)R*, —OS(=0)R*, -Si(R®)3, Ci-joankunom, Cr-joankenunom, Cr-

roankuHmWIOM, Cs_jokapOoumkimmiaoM, 3-14-ujJeHHBIM TeTEPOLUKIIIIOM, HUMEIOUIIM aTOMBbI
yrieposa B KoJblie U 1-4 rerepoaroma B KOJIbIIE, BBIOpAHHbBIE U3 KUCIOPOA, Cephl 1 a30Ta, Ce.
14apWIOM WM 5-14-4JIEHHBIM IeTepOoapuiioM, UMEIOLIUM aTOMbI Yriepoja B KoubLe U 1-4
rerepoaroMa B KOJblle, BbIOPaHHBIE W3 KHCJIOPOZA, CEPbl M a30Ta, A€ KaKABIH alKuII,
AJIKEHW, aJIKUHWI, KapOOLMKIINII, TeTePOLUKIINII, apUIl U reTepoapuil He3aBUCUMO 3aMelleH
0, 1, 2, 3, 4 umu 5 R%-rpynnmamu; umm 1Ba reMHHANbHBIX BOJOPOAA HA aTOME YTIEpOAa
samemensl rpynmoit =0, =S umun =NR®®; unm oTHOCHTCS K aTOMy a30Ta IPYMIIBI, KOTOPast
MOKeT ObITb He3aMeIleHHOHM wiu He3aBucuMoO 3amerneHHo —OH, —OR®, —-C(=0)R*, —
C(=O)N(R),, -CO2R* —SO,R*, Ci-jpankunom, Crjoankenunom, Cr-joankununom, Cs-
10KapOOLMKITIIIOM, 3—14-4JIeHHBIM reTePOLMKIIMIOM, HMEIOLIMM aTOMBI YTJIepOAa B KOJIbIIE
u 1-4 rerepoaToMa B KOJbLie, BBIOpaHHbIE U3 KUCIOPOAA, cepbl U a30Ta, Ce-14apmiiom u 5—14-
YJIEHHBIM FeTepOapuiIoM, UMEIOLIUM aTOMBI YIIEpOaa B KoJblie U 1-4 retepoaToma B KOJIbLE,
BBIOpaHHBIE M3 KUCJIOPOJIA, CEPBI M a30Ta, MK JiBe R*-rpynmbl, mpucoequHeHHbIe K aTOMy N,
o0bearHeHbI ¢ 00pa3oBaHuEM 3-14-4JIEHHOTO reTePOLIMKIINAIIA, UMEIOIIErO aTOMBI YIJIEpOa B
Kosblle U 1-4 rerepoaToMa B KOJIbLIE, BBIOpAHHBIE M3 KHUCIOPOAA, CEpbl M a30Ta, WiH S5-14-
YJICHHOT'O TeTepOoapuIbHOIO KOJbLIA, UMEIOLIEr0 aTOMBI YIJIEPO/a B KOJbLE U 1-4 retepoaToma
B KOJIbIIE, BEIOPAHHBIC M3 KHCIOPOAA, CEPhI U a30Ta, TAE€ KAKIbIA aJTKWII, aJIKSHIJI, aJIKHHUJ,
KapOOLMKITWII, TETEPOLIMKIIHII, apUJI, U TeTepoapil He3aBuCcUMO 3amereHsl 0, 1, 2, 3, 4 wiu 5
R%._rpynmamu;

kaxabii R* HezaBucumo mnipencrasisier coboit u3 Cijoankmi, Co-joankenun, Cr.10aIKHMHHII,
Cs-1oxapOouumkim, 3-14-4eHHBIH TeTEePOIHKIINII, UMEIOIIUN aTOMBI YIJIepoaa B KOJbIle U 1-
4 reTepoaToMa B KOJIbIIE, BEIOPAHHBIE U3 KUCIOPOa, cepbl U a30Ta, Ce-14apwit U 5-14-ueHHbBIN
rerepoapwi, wuiaun ase R¥-rpynmer  oObenwHEeHb ¢ oOpasoBaHWEeM  3-14-djeHHOTO
TETEPOLMKJIWIBHOIO WM S5-14-4J€HHOrO TeTepOapUJIBHOTO KOJIbIA, WMEKOLIEr0 aTOMBI
yriepona B Konblie 1 1-4 rerepoaromMa B KOJIbLE, BEIOPaHHbIE U3 KUCIIOPOA, CEPhI U a30Ta,
re KOKABIA aNKWI, aJKeHWJ, aJIKMHWI, KapOOLMKIIHMI, T€TEePOLMKII, apiil U TeTepoapu

He3aBucuMo 3amertienbl 0, 1, 2, 3, 4 unu 5 Rdd-rpynnaMI/I;
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KaxJblii npencTaBuTens R HesaBHcuMoO mpencrasisier coboii Bomopon, —OH, —OR™,
N(R*), —CN, —-C(=O)R*, —C(=O)N(R*)2, -COR*, —SO,R*-SO;N(R*®)2, —SO2R*,
SO,0R®*, —SOR*  Ci_joanmkmn, Cr.oankenwt, Cr-joamkunui, Cs-jokapOorukimr, 3-14-
YJIEHHBIA IeTePOLMKJIINII, UMEIOIINI aTOMBI yIJIieposia B KOJIbLE U 1-4 rerepoaTroMa B KOJIbLIE,
BBIOpaHHBIE U3 KUCJIOPOAA, cepbl U a30Ta, Ce-14apui U 5-14-4IeHHBIN reTepoapul, HMEIOIIU
aTOMBI yriieposa B KoJyiblie B 1-4 reTepoaroMa B KOJbIle, BEIOPAHHBIE U3 KHCIOPONA, Cephl U
asota, wumu gBe RY™-rpynmel  oObenmHEHBI ¢ 0OpasoBaHHEM  3-14-uneHHOTO
FETEPOLMKJIWIBHOIO WM 5-14-4€HHOr0 reTepoapuibHOIO KOJIbLIA, [A€ KaXKIAbIA QKWL
AJIKEHWI, ATKUHUJI, KapOOLMKITIII, T€TEPOLIUKIINIL, apUJI U TeTepOapuil HE3aBUCHMO 3aMEIIeHbI
0,1,2,3,4umu 5 Rdd-prnl'IaMI/I;

kaxabii R® HesaBucumo mpencrasisier coboit Bomopox, Ci-joankwmi, Ci.joanmkenun, Ca-
roaskuHWI, Cs_jokapOoumknmi, 3-14-uieHHbIH TeTepOLUKINI, UMEIOIUI aTOMBI YIJIepona B
KouibLie U 1-4 reTepoaToma B KOJIbLIE, BRIOPAHHBIE U3 KUCIOPO/A, Cepbl U a30Ta, Ce.14apuiI WK
5-14-unenHelli rerepoapui, UMEKOIIMI aTOMbI yrjepoAa B Kosblle U 1-4 rerepoaroma B
KOJIbLIE, BbIOpaHHbIE W3 KHUCIOPOIA, Cepbl W a30Ta, Wiu 1aBe R-rpymmbl 0OBEIUHEHBI C
obpasoBanueM 3-14-4J€HHOrO TeTePOLMKIMIBHOIO WIH 5-14-4JI€HHOrO reTepoapriIbHOrO
KOJIbLIA, TJ€ KaXKIbIi KW, AJKEHWI, AJKHHWJ, KapOOLMKJIMJI, TeTePOLUKII, apuil U
reTepoapui HezaBiucHMo 3amemensl 0, 1, 2, 3, 4 umm 5 R%-rpynmamu;

kaxpiii R4 HezaBucumo npencrapiser coboii ranoren, —CN, —NO,, —N3, —SO2H, -SO;H, —
OH, —OR*, _N(Rf),,—SH, —SR%*, —SSR* —C(=0)R%*, —CO,H, —CO,R¥*, —OC(=0)R%, —
OCOR®, —C(=O)NRT),, -OCE=O)NRT), -NRIC(=0)R*, -NRICOR® -
NRIC(=0)N(RH), ~NRFSO,R*, ~SO,N(R),, ~SO,R*, —~S0,0R*, ~OSO,R*, —~S(=0)R**, —
Si(R*)3, Ci-roankmn, Ca-roankenun, Car-joankuamn, Cs-jokapOouukiwi, —3-10-dneHHbINH
TeTePOLMKIINII, HMEIOLIUHA aTOMBI yrjepona B Koyblle W 1-4 rerepoaroMa B KOJBIIE,
BBIOpAHHBIC M3 KHCIOPOAa, cepbl U a30t1a, Cs-10apwi, S-10-4I€HHBIH TeTepOapIl, HMEFO U
aTOMBI yrJieposa B KoJiblie U 1-4 reTepoaroMa B KOJbIle, BEIOPAHHBIE U3 KUCIOPONA, CepPhl U
a30Ta, TAe KaKIbIA aJKWI, AJKEHWI, aJKUHWI, KapOOIMKJIMI, TeTePOLMKIUI, apuil u
rerepoapil He3aBucuMo 3amertensl 0, 1, 2, 3, 4 unu 5 R&-rpynmnamu, win ABa reMUHATBHBIX
R%_3amecTurenst MOTyT GbITH OOBEIMHEHBI ¢ 0OpazoBanueM =0,

kaxabiid R Hesapucumo npencrapisier coboit Ci-joankmn, Co-joankenmn, Co-joamkunmi, Cs-
1okapboumkim, Cs-10apwi, 3-10-4ieHHBI TeTEPOLUKIIIII, UMEIOIIUN aTOMbI yriiepoia B
konmblle W 1-4 rerepoaroma B KOJbIE, BHIOPaHHbIE M3 KHUCJIOPOAA, Cepbl M a30Ta, U
5-10-uneHHBIN reTepoapuii, UMEKLIMNA aTOMbl yriiepoAa B Kosble M 1-4 rerepoaroma B

KOJIBIIEC, BbI6paHHbIe H3 KUCJIOpOoda, CEPbI U a30Ta, raAc KaXCHbIﬁ AJIKUJI, aJIKCHMJI, aJIKMHWJI,

279



KapOOLMKITIII, TETEPOLUKJIIIL, apUJT U TeTepoapui He3aBucumo 3amernensl 0, 1, 2, 3, 4 wiu 5
R&&-rpynmamuy;

kaxeiii RY mesasmcumo mpencrasnser coboit somoponm, Ci-roamkmn, Ca-joamkxenm, Ca-
roankuHm, Cs_jokapoorukiami, 3-10-41eHHbIH reTepOLUKIINII, UMEIOIINNA aTOMBbI YIJIEposia B
KoJsblle U 1-4 rerepoaroma B KOJIbIle, BHIOpAHHBIC U3 KUCIIOPOAa, cepbl U a3oTa, Cs.10apw u 5-
10-uneHHbIl reTepoapuil, UMEIOLIUI aTOMBI YIJIEpOAa B KOJbLe U 1-4 rerepoatoma B KOJbLE,
BLIOPAHHBIE U3 KUCJIOPOMA, Cephl M a30Ta, uiu ase RI-rpynmer o6benunens! ¢ o6pasopanuem
3-14-4eHHOr0 TeTEPOLMKIWIBHOIO WIH S-14-4J€HHOr0 reTepoapuIbHOIO KOJbLA, [AE
KQKABIA AJKWI, AJKEHWI, AJKUHWI, KapOOLMKIWI, TeTePOLMKII, apuil U TeTepOoapui
He3aBUCHUMO 3amernenbl 0, 1, 2, 3, 4 unmu 5 R&-rpynmamu; u

kaxxabiii R& HesaBucumo npexacrasisier codoit ranoren, —CN, -NO, —-N3, —SO2H, —-SOsH, —
OH, —OCi-joankun, —ON(Ci-ioankun),, —SH, —SCi-ioankun, —SS(Ci-10ankui), —C(=0)(Ci-
vankmn), —COH, —COx(Ciroankun), —OC(=O0)(Ci-oankun), —OCO:(Ci-10anKm),
C(=O)NH,, —C(=O)N(Ci-10ankun),, “OC(=O)NH(Ci-10ankun), —NHC(=0)(C-10anxmn),
N(C1-10anxkmn)C(=0)(Ci-roankmn), —NHCO:(Ci-roankun), —NHC(=O)N(Ci-joankmn),,
NHC(=O)NH(C1-10ankmn), -NHC(=O)NH;, —NHSO»(C1-10anxmi), —SO2N(C1-10anxmi)2,
SO>NH(Ci-1oamkun), —SO2NH»,—SO>Ci-10ankun, —SO20Ci1-0ankun, —OSO.Cisankun, —

|

SOC-sanxun, —Si(Ci-10amkui)3, Ci-roankui, Co-roankenus, Cr-joankuHumi, C3—10kapOOLUKINIL,
Ce-10apun, 3-10-uneHHBI T€TEPOLIMKIINI, HUMEIOLIUN aTOMbl yriepopa B Kosble u 1-4
reTepoaroma B KOJbLIE, BHIOpAHHBIE M3 KHCIOPOAA, Cephl U a30Ta, 5-10-ueHHbII reTepoapu,
UMEIOIIHII aTOMBI YIJIepOia B KOJbIle U 1-4 reTepoaToma B KOJIbIIE, BBIOPAHHBIE U3 KUCIOPOA,
cepbl M a30Ta, WIM JBa TeMUHAJbHBIX R&5-3amecTutenss MOryT ObITh OOBEIUHEHBI C
obpazoBanuem =0,

3alUTHAs TPyMa a30Ta BeiOpaHa u3 rpynmsl, cocrosimeit u3 —OH, —-OR*®, —N(R®),,
—C(=0)R*®, —C(=O)N(R*);, —CO2R*® —-SO;R* —C(=NR*)R* —C(=NR*)OR*,
C(ENRE)N(R),, =SO2N(R)2, —=SO2R*, =SO,0R*¢, —SOR*, —C(=S)N(R*®)2, -C(=0)SR*, —
C(=S)SR, Ci-ioankuna, apajkuna, rerepoapankuna, Cr-ioankenwna, Co_ipankununa, Ci-
10KapOOLMKITIIIA, 3—14-unenHoro reTepOLMKIINIIA, Cs-14apuna 5-14-uneHHbIxX
reTEePOAPWIIbHBIX TPYMI, TA€ KaXIbIA AalKWI, AaJKeHWI, aJKWHWI, KapOOIMKINIL,
reTePOLMKIIII, aPaJKHJI, ApUI U TeTepOapil He3aBUCHMO 3amemensl 0, 1, 2, 3, 4 uom 5 R
rpymmamu, rae R® R R u RY onpenenens: B 1aHHOM JOKyMEHTE, 3alIUTHAS TPyIINa
KHCJIOPO/A U 3aIUTHAS TPYIIA CEPbl HE3aBHCUMO BBIOPAHBI U3 PYMIIbI, cocTos el n3 —R*,

~N(R®),, —C(=0)SR*® —C(=0)R#® —COR® —C(=O)N(R?®),, —C(=NR")R*
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C(=NR"®)OR* —C(=NR"™)N(R®™), -S(=0)R¥ -SO,R*® u -Si(R¥);, rze R® R" y R

OonpeacICHbI B JAHHOM JOKYMCHTE.

2. Coenunenne no 1. 1 popmysr:
T
RZ—N R
m
R' , T7ie 1 paBHO 0; Wiu

PR
RZ_N\QJ_‘NWJ—R“
m m
R’ R' , TIIe N PaBHO 1;

NN €ro COJIb.

3. Coenunenue 1o mobomy u3 mm. 1-2, rae no MeHbllel Mepe OfUH mpeacTaBuTens R

npeacTasysier codol rpymnmy GopMyJIbl:

R6
/
E—L—N
\ 7 ,.
R" (iv).
4. Coenunenue mno mobomy u3 mm. 1-3, rme L mpencrasniser coOoit HeoOs3aTeNbHO

3aMeEIIeHHbIA aJIKUJIEH.

5. Coenunenne mo modomy u3 mm. 1-4, rme rpynma ¢opmyisl (iv) mpencraBisier coOOH

opmyny:
6

T
A"I(\H/N\R7
q

rae  npeacTaBisieT coboi nenoe uucio ot 1 10 50 BKIFOUHUTENBHO.

6. CoenuHenue mo 06oMy M3 M. 1-5, rae Kaxawli npencraBuTens R! mpencrapnser

coboi rpynmy dopmysl (iv).

7. Coenunenue no modomMy u3 . 1-6, e KaKaplii U3 MpencTaBuTeNel Z mpeacTapisier

coboit O.
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8. Coemunenue o moboMy u3 nm. 1-7, rae kasxkablii u3 npeactaputeneii R npencrasnser

co0oif BOTOpoI.

9. Coenmunenne no mobomy u3 mm. 1-8, rme R* u R? spnstorcs Temu ke rpynmamy,

BbIOpaHHBIMU U3 popmy (1) mnn (i1).

10. Coenunenue no godomy u3 m. 1-9, rae rpynmna ¢gopmyisl (1-a) mpeacTaBisieT coOoi

rpynmy ¢opmyisl (1-al) wnu rpynmny dopmydsl (1-a2):

R\ & R% R
—VYRP jYRP
— s
' Rl
(i-al) (i-a2); m

rae rpymma ¢opmynsl (i-b) mpencrasisier coboit rpynmy ¢opmyasl (i-bl) wmm rpynmy

bopmyssl (i-b2):

R R}
§ YRP § YRP
R R R R
(i-b1) (1-b2).
1. Coenunenue no arobomy u3 nimn. 1-10, rne coenunenue umeet Gpopmyiy (1-4):
P RL 5 0
RPY—/ O R
L j I!l ~‘/H_R4
R\/—N— ]
RPY—/ R’ R
- o (I-f4)
WIH €T0 COJIb.
12. Coenunnenne no mrobomy u3 nn. 1-10, rne coenunenue umeet popmyay (I-£8):
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Q N— ]
M e R

RX - =0 (I-£8)

HJIHN €ro COJIb.

13. Coenunenue no nodomy u3 n. 1-12, rae coenvHeHne BBIOPAHO U3 IPYIIIIEL,

COCTOSIIIEN U3:

HO, C10H21 HO, C11H23
RA4 RA4

HO C10H21 , HO C11H23 ’
HO, C12H25 HO, C13H27

ORA4 ORA4

O C12H25 ’ HO C13H27 ’

O
C14H29—O//</\
HO, C14H29 ORA*
RA4
C14H20—0

HO C14H29 ’ ’
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0O
1
C10H21_H/</\ R H 0
N
N ORM
O "R
CioH2—N
10PN
0
1
N
N ORA
o "R
Cq11Ho3—N
2T NTN
O
1 O
C12H25—HJ</\ R H 0 o HoN R 0
N 131127 H H
N ORA* N
N ORA4
O "R /C 0O "R
C12H25_H 5 CraHzr—N Y
0O
1
Ci4H2g H R H Q
N
N ORM
O "R
C1aH29—N
0] , U X COJIEH.
14. Coenunenue no modomy u3 m. 1-13, rae coenuHerne BBIOPAHO U3 TPYIIIIEL,

COCTOSIIIEN U3;
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OH

C1oH21 0

HO/I\/ ORA4

C1oH21
NH OH
/U\ /\(C10H21

N= N C1oH
OH 10 21/H 0]
N
HO OH HO/CIJ\H/ ORM
C1oH21 C1oH21 1021 ’
OH
oH C1oH21 0
OH C1oHa2i 0 HO/(I;\H/N ORA
N 10H21
CqoH HO/]\/ ORA4
10M29 0O CroHa S
N
HO/]\/ ORA4 OH
C1oHz1
: HO™ ~0 , CioHz
OH
C1oHai 0
N
HO TN~ A4
C1oHa1 OR OH
/ OH C1oH2; 0

CaioH HO/I\/ ORA4
Hov// 10 21/%\/[?\ C1oH21
N
HO ORA4

CioH21 ’ C1oHa1 ’
OH
OH
H CqoHz1 o)
C1oH21 0 o !
N HO ORA
HO/CI\H/ ORA4 C10H21Jﬁ 0O C1oHar
N
o 0 HO TN ORM Y
C10H21
N=/
OH , OH C1oH21
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OH

OH
C1oHoi 0
C1gHa1 0 N
N HO & ORM oA
Ho TN RA4 10M21
CygH24 © CioHzi 0
O C1oH21 N
N C1oHz1
CqoH OH
10H21 OH
HO C1oH21 C1oH21
OH
CioHzq 0
OH HO N ORA4
C1oH24
CroH21 0 OH
N
HO ORA4 C10H21 O C1OH21
CioH24 \ N
HO/I\/ ORA4 HO
& C1oH21
N ) , CqoHai OH
HO OH
C10H21>|\ meHm
N
CqoH
HO 107121 H
N
N
(0]
HO CioHas
Ho/k/N
CioH2™ "OH 'y px comelit.
I5. Komno3nuusi, coxepkamasi coeuHeHne 1o Jrodomy u3 nm. 1-14 umm ero comp u

HE00s13aTEIbHO BCIIOMOTaTEIbHOE BCIICCTBO.
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16. Kommosunust mo m. 15, oTau4armascss TeM, 4TO KOMIO3UIHS MPENCTaBysieT COOOi
(hapMaleBTHYECKYI0 KOMIIO3UIIMIO, KOCMETHYECKYI0 KOMIIO3UIHMIO, HYTPULIEBTUYECKYIO

KOMIIO3ULUIO UJITK KOMITO3ULIMIO, KOTOPAsd HE MPUMECHACTCS B MEAUILIUHE.

17. Komnosunusa no n. 16, orauyaromasics TeM, 4YTO KOMIIO3MLMS, KOTOpas He
MPUMEHSETCS B MEIULINHE, MPEACTABISIET COOOM AMYJIbCHUIO HITH 3MYJIbIaTop, MIPUTOIHbIE B
KauecTBe KOMITOHEHTA MHINH, ISl TYLISHUS MTOKapoB, ISl Ne3HH(DEKIINN MOBEPXHOCTEH TN

IUI OYMCTKH HEPTH.

18. Kommnozunus o n. 24, oTiMyaromasicsi TeM, YTO KOMIIO3HUIHS MPEeACTaBsieT coOok

(I)apMaLIeBTI/ILIeCKYIO KOMITO3HUIHNIO

19. Komnozunus mo n. 18, oTnuyammascss TeM, YTO KOMIIO3ULHUSA IJOMOJHUTEIbHO
COZIEPIKUT XOJECTEPUH.
20. Komnosuuuss no mobomy wu3 mm. 18-19, oTnuuaromascs TeM, 4YTO KOMIIO3ULUS

JOTOJIHUTENBHO conepskuT [12I unupoBaHHbIN JTUMH.

21. Komnosunus no mgrobomy u3 mm. 18-20, OTAMYAKOMIASACS TeM, YTO KOMITO3HIIHUS

JOTIOJIHUTENIBHO COAEPIKUT Gochonumu.

22. Komnosunus no mrobomy w3 mm. 18-21, oTiaudaromasics Tem, YTO KOMITO3HUIIHUS

AOMOJIHUTECJIBHO COACPKUT AITOJIUIIOIIPOTCHH.

23. Komnosunus mo mrobomy w3 mm. 18-22) oTaMYaArOmascs TeMm, YTO KOMITO3UIIHS

AOIMOJIHUTECIIBHO COOCPKUT IMOJIMHYKIICOTUA.

24. Kommnoszunus mo m. 23 [jist TOCTaBKU MOJMHYKJIEOTHIA B OMOJIOTHYECKYIO KIIETKY.
25. Kommnosunus mo modomy w3 mm. 18-24, rme MONUHYKJIEOTHA MPEACTABISET COOOM
26. Kommnosunust mo mobomy w3 nm. 18-24, oTiMYaromasicss TeéM, YTO TMOJHHYKJICOTH

npexncrasisier coboii PHK.
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27. Kommnosunus no m. 26, otnmvaromasics teM, uto PHK mnpencrasnser coboit PHKj,

dsRNA, siRNA, shRNA, miRNA wunn antucmeiciosyro PHK.

28. Kommoszunus mo . 24, OTIHYA0mascsl TeM, 9TO MOJHHYKIEOTH ] KOTUPYET OeIOK Wiu
MenTuA.
29. Kommnosunuss mo srobomy w3 mm. 15-28, oTiauyaromasicss TeM, YTO KOMITO3HIIHUS

HAxXOIUTCs B (POpMe YaCTHLIBL

30. Komnosuniuss mo m. 29, oTiauuaromasicss TeM, YTO YacTHIAa MpPencTaBiisieT coOoi

HaHOYAaCTULY W MHUKPOYACTULY.

31 Komnosuuus mo m. 29, oTinMYaromasicss TeM, 4YTO YacTHIA TpPEACTaBisieT coOoi

MULEJTY, JIMTIOCOMY UJIH JIUTIOIIJIEKC.

32. Komnosunus mno mobGomy u3 mm. 39-31, OTIMYAKOIAsCs TEM, YTO YacTULA

MHKAICYJIUPYeT NOJUHYKJICOTUT,

33. [TpuMmeHeHre KOMNO3MLMHU MO JroOoMy u3 mm. 18-32 mns nedyeHus: 3a0oJeBaHus,
HapYLIEHHUsI UM COCTOSIHMS, OT KOTOPOTO CTPafaeT CyObekT, rae 3abosneBaHue, HapyLIeHue
WIA COCTOSIHHE BBIOpaHbl M3 TPYMIbI, COCTOSALIEH U3 MpoiIu(epaTUBHBIX HapPyIIEHHH,

BOCTIAJIUTENIbHBIX HAPYIICHUH, ayTONMMYHHBIX HapyIIeHHH 1 3a001eBaHUI TEYEeHH.

34. [TprMeHeHne COeqUHEeHNs 110 JTIF000oMY M3 M. 1-14 nim ero coyv 1 MOJUHYKJIEOTHA B

HU3TOTOBJICHHUH (I)apMaLIeBTH‘{eCKOfI KOMITO3ULIUHU JJIsI JOCTABKH IMOJIMHYKJICOTHAA B KIICTKY.

35. [TpumeHnenwue 1o 1. 34, mpu KOTOPOM MOJUHYKJIEOTH I ipeacTasisiet codoi JTHK.

36. [Tpumenenwue 1o 1. 34, mpu KOTOPOM MOJUHYKJIEOTH I nipeacTasisieT codoit PHK.

37.  Ilpumenenue o m. 36, mpu kotropoMm PHK npencrasnser coboii PHK7, dsSRNA, siRNA,
shRNA, miRNA wnu antucmeiciosyro PHK.
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38. ITpumeHnenwue 1o 1. 34, Ipu KOTOPOM TMOJUHYKIIEOTHT KOAUPYET OENIOK MITH MENTHI.
39. ITpumenenue no . 36, oTnyaromeecs Tem, uto npu gocraske PHK B 6nonorndeckyro

keTky cyobekta PHK cmocoOHa mpemsiTcTBOBaTh SKCIPECCHH OMPENEJICHHOTO T'eHa B

OUOJIOTHYECKOU KIIETKE.
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