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(57) IlporuBOBHpYCHbBIE CyNpPaMOJICKYISIPHbIE HAHOYACTHULEI MOTYT OBITh IOJYYEHBI C HCIOJIB30BAHHEM

CBOMCTB MOJICKYJISIPHOTO PACIO3HABAaHUS KOMOMHATOPHBIX XUMHYECKHX CTPOMTENBHBIX OJIOKOB JUIs
caMocOOpKH B HaHOYACTHUIIBI. M300peTeHne TakKe BKITFOYACT CITOCOOBI IMOyYSHHS CYITPAMOJICKYIISIPHBIX
CTPYKTYp C WCIIOJb30BAHUEM MOJICKY/SIPHOTO pACIIO3HABAHHUS M CIIOCOOBI KOHTPOJISL pa3Mepa
MOJy4aeMbIX HAHOYACTHI[ C LeNbl0 00pa3oBaHMs TUCKPETHBIX YAaCTHIl, KOTOpbIe OONamarT
MOJIC3HBIMU TIPOTHBOBUPYCHBIMU CBOWCTBaMH. M300peTeHHE Takke BKIIOYACT (papMaleBTHYCCKUEC
npenaparbl CynpaMoJIeKYJISIPHBIX CTPYKTYp JUlsl JIeYeHUsI BUPYCHbIX HH(pekuuii. CynpamosneKysipHbie
HAHOYACTHIIBI MOTYT BKJIIOYaTh KOMOMHATOPHbBIC KapOOKCHIMPOBAHHBIE KOOAJIAMHHBI, MONYYCHHBIC B
pe3yibTare IepBoro KOMOMHATOPHOTO CHHTE3a; KOMOMHATOPHEIC KapOOKCHIHMPOBAHHBIC TUTHPUIaMOJIHI,
l'IOJ'Iy‘IeHHI)Ie BTOprM KOM6HHaTOpHBIM CHHTC30M, ITOJIMIICTITUABI OCHOBHBIX aMHHOKHCIIOT, HOJ'Iy‘-ICHHI)IC
B pe3yJbTare TPEThero KOMOMHATOPHOTO CHHTE3a, U MX KoMOHHaImu. CynpaMoneKy/sIpHbIe HAHOYACTUIIBI
MPEJICTABISAIOT COOOH TUHAMHYCCKUE CaMOOPTaHU3YIONIUECS PACTBOPUMEBIC HAHOCTPYKTYPHI, KOTOPEIC
HMCKOT MHOXXCCTBO CBA3BIBAIOIINX KOMIIOHCHTOB, OpFaHI/I‘{eCKI/IX ﬂz[ep u TepMI/IHaHBHLIX KOMIIOHCHTOB.
Ces3pIBalOmEe KOMIIOHEHTHI BKITIOUAIOT KOMOWHATOpHBIE KapOOKCHIIMPOBAaHHBIE KOOATaMUHBI C
y4acTKaMH CBsi3bIBaHUsA. OpraHWdecKue sapa BKIIOYAIOT KOMOWHATOPHBIN KapOOKCHIIMPOBAHHEIN
JUIUPUIAMOJI, aJaTHPOBAHHBIA ISl CBS3bIBAaHMS C KOMOMHATOPHBIMH KapOOKCHIMPOBAHHBIMU
Ko0amaMHHAMH, TaK 4YTO OPraHUYeCKHe sApa MOTYT OO0ECHeYMBATh MEXaHHYECKYIO CTPYKTYpYy
JUIS CaMOOPTaHU3YIONIUXCSI PACTBOPUMBIX HAHOCTPYKTYp U IMEPBOTO THUIA KOMIUIEKCOB BKITFOUCHUS.
CpraMOJ’ICKnyIpHBIC HAHOYAaCTULbI BKIIFOYAKOT TepMI/IHaHI)HBIe KOMIIOHECHTHI C I10 MeHLHIeﬁ Mepe OIHUM
TEPMHHAIIBHBIM CBS3BIBAIOIIUM JIIEMEHTOM, CIIOCOOHBIM CBSI3BIBATBHCS C OCTATOYHOM CBS3BIBAIOIICH
00JIACTBIO CBSI3BIBAIOIINX KOMIIOHCHTOB, H KaK TAKOBBIC MOTYT OOCCIICYMBATH BTOPOH THIT KOMILICKCOB
BKJIFOUCHUS.

R Wl

IV 9¢8160C0¢



10

15

20

25

30

CynpamoJieKkyasipHbie CHCTEMbI HA OCHOBE JTHHAMHYECKUX CAMOOPTaHH3YIOIIUXCS

HAHOCTPYKTYP € NPOTHBOBHPYCHBIMH CBOHCTBAMH

IMPEATIOCBIJIKM CO3JJAHMA U30BPETEHNA

OBJIACTb TEXHUKHU

Hacrosiimee n3odpereHne 0THOCUTCS K CYTIPaMOJIEKYJISIPHBIM HAHOYACTULIAM MTOJYYSHHBIM C
HCTIONIb30BaHNEM CaMOCOOUPAIOIINXCS B HAHOYACTUI[BI KOMOMHATOPHBIX XUMUYECKUX
CTPOMTENBHBIX OJIOKOB, IEHCTBYIOLIUX HA OCHOBE MOJIEKYJISIPHOTO PAaCIO3HABAaHHs, 1 METOJIOB
KOHTPOJISI pa3Mepa MOJy4eHHbIX HaHodacTull. M300peTeHne Takke BKIIIOYAeT CIIOCOOBI

MPUMEHEHUs CYIIPaMOJIEKYJISIPHBIX CTPYKTYP AJIS JIeU€HHsI BUPYCHBIX HH(PEKLNH.

Cy1ecTByeT npeacKka3yeMOCThb TOJIbKO [l MPOCTBIX MOAENEH MONEKYISIPHON CTPYKTYpbl. XUMHUKH
OLIMOOYHO YAOBJIETBOPSIIOTCS MapaAUrMaMu MOJIEKYJIIPHOM CTPYKTYPBI A0 TAKOH CTEeNeHu, 4To

I[GI?ICTBHTCJ'II)HOCTI: " npeac noJE€3HOCTU MHOT'UMX BUAOB XUMHHU y4aT ObITb npeaACKa3yCMbIMU.

B nacrositee BpeMst XMUMUKH UINYT MOJEIU MOJIEKYJISIPHBIX CTPYKTYP U HHAUBUAYATbHBIX MOJIEKYJI,
KOTOpbIE OyIyT MOJIE3HBIMU JJIsl IOCTPOCHUS CTPYKTYP CYIPAMOJIEKYIISIPHOTO YPOBHSI.
CynpamonexynspHas xumus (Bukunenus, 2020) siBnsieTcss 00J1aCThI0 XUMUU B OTHOIICHHH
XUMHUYECKHUX CHCTEM, COCTOSALINX M3 AUCKPETHOTO Yrciia MoJieKy1. Cuibl, OTBETCTBEHHBIE 32
MPOCTPAHCTBEHHYIO OPTaHU3ALIMIO AHANA30HA CUCTEMBI OT CIIA0BIX MEKMOJIEKYJISIPHBIX CHJI,
3JIEKTPOCTATUYECKOTO 3aPsAia, UM BOAOPOAHBIX CBSI3€H C CHIIbHOM KOBAJEHTHOMN CBSI3bIO, TIPU
YCIIOBUH, YTO JIEKTPOHHAS MPOYHOCTD CLETUIEHHs OCTAeTCsl HEOOIbIIOH OTHOCUTEBHO
SHEPreTUYECKUX MMapaMETPOB KOMIOHEHTHI. [B TO Bpemst kak TpaauIMOHHAS X UMUSI
CKOHILIEHTPHPOBAaHA HA KOBAJICHTHOH CBSI3U, CYMPaMOJIEKYJIIpHAsi XUMHsI pacCMaTpuBaeT OoJiee
cimabbie 1 0OpaTUMble HEKOBAJICHTHBIE B3AUMOJEHCTBHS MEXKTY MOJIEKYJIaMHU. DTU CHJIbI BKIIFOYAIOT
B ce0s1 0Opa3oBaHIe BOIOPOIHBIX CBSI3€H, KOOPIMHALIMOHHBIX CBs3el METaJJIOB, rUIpodOOHbIE
cuiibl BaH-aep-BaanbCOBBIX B3aMMOAEHCTBUM, MU-NTU B3aUMOJIEUCTBUSA U BJIEKTPOCTATUIECKUE

3¢ dexThl.
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Basxuble nepenoBbie KOHLEIINN CYIPAMOJIEKYJIIPHON XMMUH BKJIIOYAIOT B Ce0s1 MOJIEKYJSIPHYIO
caMoCcOOpKY, MOJIEKYJIAPHOE CBEPThIBAHHE, MOJIEKYJIIPHOE PACIIO3HABAHHE, XIMUIO XO3UH-TOCTb,
MeXaHI4YeCKH COJIOKHMPOBAHHbBIE MOJIEKYJISIPHBIE APXHUTEKTYPhI U THHAMHYECKYIO KOBaJICHTHYIO
xuMur0. M3yueHne HeKOBaJIEHTHBIX B3aUMOAECUCTBUM UMEET PEILAOIIee 3HAYEHUE AJIs [IOHUMaHUs
MHOTHX OHOJIOTHYECKHUX MPOLIECCOB, KOTOPBIE 3aBHUCAT OT 3TUX CHJI AJISI CTPYKTYPBI U (PYHKIINML.
Buonorndeckue cUCTEMEBI YaCTO SIBJISIFOTCS BAOXHOBCHUEM IJIS CYIIPAMOJICKYJIAPHBIX
uccrnenosanuil. OHaKO HOBBIE CYNIPAMOJIEKYJISIPHbIE CTPYKTYPBI CBA3aHbI C HOBBIMU
MEKMOJICKYJIAPHBIMU OTHOLIEHUAMUA BO MHOTHX OTHOILICHUAX, KOTOPBIE ABJIAIOTCA
JONOJTHUTENIbHBIMHU K XHMMUHU CAMHUX MOJIEKYJIIPHBIX CTPYKTYp. Takum 0Opa3om, XOTS aTOMbI
UTParOT PELIAIOINYIO POJIb B NIAPAAUIrMax XUMUHU, MOJIEKYJISIPHAsL CTPYKTYpa XMMUYECKOTO BELECTBA
BCE€ K€ 3aHUMACT LCHTPAJIbBHOC MECTO B XUMHUU MHOTI'UX BAXKHBIX TEXHOJIOTHYECCKUX U
Ouonornueckux Marepuanon. MHTeNIeKTya bHbIH KIIeiD» MONEKYJIAPHOH CTPYKTYPBI 3TO
KOBAJIGHTHAS CB$I3b, CBS3BIBAIOLIAS aTOMBL, M (POPMUPYIOLIAst CTEPEOXIMHUIO ATOMOB B
MNpoOCTPaHCTBE. Hapa)mrMa KOBAJICHTHOM XUMUYECKOU CBSI3H npeaoCTaBIIKICT MHOXKECTBO IIPaBUIIL,
PEryJIUPYIOLIUX CTPYKTYPY, AUHAMUKY, (PU3UUECKUE XapaKTePUCTUKU U XUMUUECKUE MTPEeBpaLeHUs

MOJIEKYJI.

VYpoBeHb aTOMHOH CTPYKTYPBI SBJISIETCS] HEIOCTATOUYHBIM OCHOBAHUEM ISl JOCTATOUYHOIO
MOHUMAaHUS aCMIEKTOB XUMHH I'7ie IPeodIaialoT MOJIEKYJIISIPHBIE aCTIeKThl. Y POBEHb MOJIEKYJISIPHON
CTPYKTYPBbI SIBJISIETCSI HEAOCTATOYHBIM IS IOHUMAHUS ACIIEKTOB XUMUHU, I1€ JOMUHUPYIOT
CyNpaMOJIEKYJISIPHBIE aCIIEKThI. B CynpaMoneKkyasspHbIX CUCTEMAX, XMMHUHU MOJIEKYJI
MEKMOJIEKYJIIPHBIX CBsI3€il CBA3BIBAIOT BMECTE B COOPKU MbI MOJKEM Ha3BaTh CyNep-MoJeKysl. B
CyNPaMOJIEKYJIIPHBIX CHCTEMaX, HEKOBAJICHTHBIE MEXMOJIEKYJIIPHbIE CBS3H OoJiee 1aieko
Pa3HOOOPa3HBI M CIOKHBL, UeM KOBAJIEHTHBIE BHYTPHMOJIEKYJSIPHBIE CBSI3U B CTPYKTYpaXx,
U3BECTHBIE KaK MoJieKysbl. CynpaMoeKyIsipHble CUCTEMBI MOTYT ObITh CKPETJIEHbI 3HAUUTENBHO
Ooee caObIMU CHJIAMH, Y€M aTOMBI B MOJIeKyJie. Tak, Hanpumep, CHIIbL, YAepKUBAIOIIHe
HECKOJIbKO MOJIEKYJI BMECTE B Ka4E€CTBE CYIPaMOJIEKYJIAPHBIX CTPYKTYP MOTYT BKIIFOUaTh B cebs
IHUCTIEPCUOHHBIE CHIIBI, BOJIOPOHBIE CBA3H, U TUIPO(GOOHBIE CBA3U. DTH CHIIBI HA ATOMAPHOM
YPOBHE MOT'YT OBITh HEOOJIBLINMH, OTHAKO HAJTMYNE MHO)KECTBEHHBIX CIa0BIX CBSA3EH MOXKET
MPOUCXOANUTD B COOTBETCTBUH C MPUHLIUIIAMU KOOIIEPAaTHBHOCTH B3aMMOJEIICTBUH, C TEM UYTOOBI
MOBBICUTH YHEPTeTHYECKYIO CTA0MIIBHOCTD CYIIPaMOJIEKYJIIPHOM CTPYKTYpblL. TeM He MeHee,

KOONI€PAaTUBHBIC B3aUMOJICHCTBUS JIETKO O6paTI/IMI:>I, TaK KaK KaXXJ0€ «CBsA3bIBAHUC KOHTAKTa»
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SIBJISIETCSA OTHOCHTEJNIBHO CIa0bIM. DTO CO3JaeT MEPEMEHHYIO CYIIPAMOJIEKYJIIPHYIO THOKOCTh
CTPYKTYPBI U pa3IndHble KOMOMHALIUU MOJIEKYJISIPHBIX COETUHEHHUI U CTepEOXUMHUU
KOH()OPMAIIMOHHBIX OTHOIIEHUH. J[pyriMu CI0BaMH, CyNnpaMOJIeKyJIsIpHbIE CUCTEMbI MOTYT
y4acCTBOBAaTh B COCTOSTHUSIX CYNEPBAJIEHTHOCTH, B KOTOPBIX CYIPaMOJIEKYJIAPHbIE KOMILIEKCHI,
COZIepIKAIINE MHOXKECTBO OT/IENbHBIX MOJIEKYI SIBJISIOTCS CTAOMIIBHBIMU BO MHOJKECTBE
KOMOMHaLmii ¢ obmeii koHpopMauu Ha 0OOMX KOHLIAX MOJIEKYJIbI U CYIPaMOJIEKYJSIPHBIX YPOBHEH
BCJIE/ICTBHE BO3MOKHOTO CYMMHUPOBAaHMs PA3JIMYHBIX KOMOMHAIMN OONBIIOro YHcia cradbIx
MEKMOJIEKYJISIPHBIX B3aUMOJEHCTBUI. 3aMedaTeabHble IPUMEPbI TAKIX MOZeNel 5TO MULIEIUIA |

nBoiiHas cniupans JHK.

B onHOM u3 cBOMX HamnboJee BasKHBIX (JOpPM, CYITPaMONIEKYJISIpHAsI XUMHUS CBSI3aHa CO CTPYKTYPOH U
JIMHAMUKOW MaJIOH MOJIEKYJIbI (Ha3bIBAETCS TOCTh), KOTOPAsi HEKOBAJIEHTHO CBsi3aHa ¢ Ooee
KPYITHOM MOJIEKYJIOH (Ha3bIBAETCS XOCT MK XO0351H). [ToHsITHE TOCTh / XO35IMH UMEET HAUOOJIbIIYIO
XUMHUHYECCKYIO I/IH(bOpMaL[I/IOHHYIO LHEHHOCTDb, KOrAa pa3jinvirue MEXKAY roCTeM U XO35IMHOM SICHO. Bo
MHOTHX T'OCTB/X035MH KOMIUIEKCAX, FOCThb MPECTaBIsAeT COOOH MOJIEKYITy, KOTOpas SIBJISETCS
OTHOCHTEJIbHO HEOOJIBIION MO CPABHEHHIO C XOCTOM U XOCT MOKET OBITh JTMOO0 OHOH OOJIBLIONN
MOJIEKYJIOH UK COOPKOM MOJIEKYJI, KOTOpBIE BenyT cedst Kak enuHoe uenoe. Kak mpaBuio, X03suH
obecrieuynBaeT KJIETKY, KOTOpasi MOJHOCTHIO OKPYIKaeT rocts (rocTh / KJeTKa) Uik XOCT
obecrneunBaeT MoyocTh (FOCTh / MOJNOCTh), KOTOPBIN YaCTHYHO OKPY»KaeT rocTs. TeM He MeHee, eCTh
U IPUMEPBI, JJIs1 KOTOPBIX MOHATHE FOCTS U XO3sIMHA Pa3MbIThl. Hampumep, B MULIENIAX, COCTOSIHIX
N3 MOHOMEPOB, MOBEPXHOCTHO-aAKTUBHBIX BCIICCTB, OJJUH MOHOMEP MOXKET PAaCCMATPUBATHCA B
Ka4ecTBe I'OCTsI B XOCTe B CBOEH COOCTBEHHOMN CynpamoeKyIsapHoii coopke. B cBoro ouepens,
MOJIEKYJIa, KOTOpast He SIBJIIETCS. MOHOMEPOM MOBEPXHOCTHO-aKTHBHOT'O BEIIECTBA MPEACTABIISIET

co0oi 4uCTOro rocTs B MULEIIe COOPKHU MOBEPXHOCTHO-AKTUBHBIX BELIECTB.

Bayxublit TepMUH 111 OPMHUPOBAHHSI MEXKMOJIEKYJISIPHON CBSI3U MEXKIY TOCTEM U IIPHHUMAIOIIEH
CTOPOHOI ABIISIETCS KKOMITJIEKCOOOPa30BaHUE) - TEPMUH, KOTOPBIH COXpaHsIeT UISH XUMUYECKU
COOTBETCTBYIOIIEH «PBIXJIOCTH» HA OCHOBE HEKOBAJIEHTHBIX CBsI3€H MEXKAY MOJeKyaamu. B cBsasu ¢
STHM, XO35IMH SIBJSIETCS] TAPTHEPOM KOMILIEKCA TOCTh/XO35IMH CBOMCTBA AN3aliHA U CTPYKTYPHBIE
M3MEHEHUs] KOTOPOr'o OMNPEAENSIFOTCs TUIIOM IOCTel, KOTopble OyAyT CBsi3aHbl B KomIuiekce. J{is
APYTOro MapTHEPA, SIBJISIOMIErOCs TOCTEM B 3TOM KOMIUIEKCE, KaK MPaBUIIO, MOTYT OBbITh Ooutee

MEHEC U3YUCHBI XUMUS U (I)I/ISI/ILIGCKI/IG CBOMCTBA. DTHU MOHATHS SBJISTIOTCSI MpOU3BOAHBIMU OT
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napagiurM XUMuu (EpPMEHTOB 1 00eCTEeUHnBAIOT 3HAKOMYIO U TIOJIE3HYI0 pabovyr0 OCHOBY ISt
0OCY>KIEHUS CYTIPaMOIEKYJISIpHON xumun. KOMITIEKC rocTh / X035IMH MOXKET pacCMaTPUBATHCS KaK
CyTmepMOJIeKyJjia UIH CyTpaMOJIEKyIsipHasi COOpKa B 3aBUCUMOCTHU OT CJIOKHOCTH
CYIPAMOJIEKYJISIPHOM CTPYKTYPBI PH 00CYKIESHHH.

CynpamonexyisspHast XUMHSL: CTPYKTYpa U THHAMHUKA B TOMOJIOTHYECKOM, TEOMETPUUIECKOM U

XUMHUYECKOM YPOBHE

CynpaMoneKynﬂpHaﬂ XUMMUS MOACHACTCA Pa3JIMYHbIMU CHOCO6aMI/I, TAKUMH KaK XUMHS
MOJICKYJISIPHBIX chaM6Heﬁ " MCXKMOJICKYJISIPHBIX CBH3€I>1, XUMHH 34 IpeaciiaMu MOJICKYJIbI, 1
XUMHUSI HEKOBAJIGHTHOH CBSI3H. BaskHO, UTO KaX0€ ONpenesieHne, MIMEeT CBOU OTPaHHYSHHS U
HNCKJIFOUCHUS. I[eﬁCTBI/ITeHbHO, CynpaMOJIEKYJIsIpHAsA XUMUA MOKET 6bITb Onpeacii€Ha KaK XUMUs
MOJIEKYJIIPHBIX aHCAMOJIel U3 MOJIEKYJIbI B MOJIEKYJIIPHOM KJIETKE PACTBOPUTENIS] K KOMITO3HLIUH
MOJIEKYJIIPHBIX COOpOK (cocTositemy u3 6enkos, nunuaos, JJHK, PHK u T.1.), koTopbie

MPEICTABIISIIOT COOOM OTPOMHYIO XUMHYECKYIO CJIOKHOCTbD JKUBOM KJIETKH.

Tak Kak CBSI3b MEXKIy MOJICKYJIAMU B KOMIUIEKCAX TOCTh/XO35IMH YacTO SIBJISIETCS CMECHIO MHOTHX
CMabbIX JEKTPOCTATUYECKUX U TUCTIEPCHOHHBIX B3aUMOJENCTBUH, TO TPYAHO TOYHO ONpPEneaUTh U
KJIacCu(ULIMPOBATH XaPAKTEP HEKOBAJIEHTHBIX CBsi3eil. B kauecTBe OTIPaBHOM TOUKU IJIst
00CyKIeHUs CynpPaMOJIeKYJIIPHBIX COOPOK YIOOHO pacCMaTPUBATh KOKPECTHOCTH
B3aUMOJEHCTBUI MEXAY HEKOTOPBIMU aTOMaMH T'OCTSI C TEM XOCTOM, KOTOPBIH MOXKET
KOHTPOJIUPOBATh (PU3NUECKUE U XUMUYECKUE CBOMCTBA KOMILIEKCA TOCTs / X03siH. YacTo 310
CBOICTBA T'OCTsI, HauboJee CyIeCTBEHHO MOAU(DHIIMPOBAHHbBIE COCEICKUMHU B3aUMOEHCTBUSIMU
yepes3 CBS3bIBAHME C MHOKECTBOM APYTUX XOCTOB, HO OOBEIUHEHHOE CYTPAMOJIEKYJIIPHBIM
CBOIMCTBOM KOMILIEKCA U MOAU(UKAMEH MPUHUMAIOIIEH CTPYKTYPBI, TAKKe MPEACTABIISET

3HAUYUTEIbHBIN HUHTEPEC U 3HAYCHUE.

Ilon B3auMoaenCcTBUAMU COCENEN B CYNIPAMOJIEKYJIIPHON XMMUU Mbl IMEEM B BUAY, UTO JIBE
MOJIEKYJIbI HAXOMASITCS B HEMOCPENCTBEHHOW OJIM30CTH APYT OT APyra B TEYCHHE OMPEAETIEHHOTO
nepuoaa BpeMeH!. B TeueHue 3Toro nepuoja BpEMEHH J1B€ MOJIEKYJIbl MOTYT PacCMaTPUBATBCS Kak
CBsI3aHHbIE HE3aBUCHMO OT XapaKTepa CBSI3U U MO MPUYHHE OJIM30CTH UX aTOMOB JIPYT K APYTY.

Hamnpumep, Monekysia, KOTOpast CONEPKUTCS B KAYECTBE TOCTSI BHYTPU NPUHUMAOIIETO QyJiiepeHa
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HMeeT ONpPEAEICHHYIO CBSI3b C BHYTPEHHEH KIIeTKOH QyepeHa. AHaJOIHYHBIM 00pa3oMm,
MOJIEKYJIA, KOTOPasi CONEPKUTCSA B KAUECTBE IOCTS B ITOJIOCTU XO0351MHA, TAKOIO KaK LUKIOAEKCTPUH
W KaBUTaHJ UMEET ONPEAENIEHHOE B3aUMOIEHCTBUE C aTOMaMU TMOJIOCTH X03suHa. Monekyna,
KOTOpasi COAEPIKUTCS B KAYECTBE I'OCTs B KPUCTAJLIE U OKPY KEHA MOJIEKYJIAMH KPUCTAJUIMYECKOrO
XO35/MHA UMEET ONPEENIEHHbIE B3AUMOJEICTBHUS C OKPYKAIOLIMMHU €€ MOJIEKYJIAMH KPHCTAILIA.
Haxosnen, rocresast MoseKyJa, kotopas narepkainuposana B JIHK aBoiiHOMN criupanu Xo3siuHa
HMeeT XUMHYECKYIO CBsI3b ¢ HEOOJIbIINM HAOOPOM ONpeieNeHHbIX OCHOBAHUH, KOTOPbIE HAXONATCS

B €r0 OKPECTHOCTSIX.

HanouacTuip! 1ekapCTB, KaKk MPaBUIIO, YaCTHULIBI BKIIOYAKOLIUE JIEKAPCTBEHHBIE BEIIECTBA, TAKHE
KaK MaJible MOJIEKYJIbI JIEKAPCTBEHHBIX CPEICTBA, MENTHUABI, OSNKN 1 HYKJIEHHOBBIE KHCIIOTHI, a
TaKke KOMIIOHEHTBI, KOTOPbIE HAXOAATCS B COOpKe C IPYTUMH JIEKAPCTBEHHBIMHU BELIIECTBAMH,
TAKUMH KaK JIUMUABI ¥ OTUMepbl. Takue HaHOUaCTUIBI MOTYT 00J1a1aTh MOBBIIIEHHBIM
IPOTHBOPAKOBBIM AEHCTBUEM [0 CPABHEHHIO C TEMH K€, HO CBOOOAHBIMHU JIEKAPCTBAMU. ITO
o0ycoBieHo Oonee onpeeIeHHON OpHeHTaluel U TPOITHOCTBIO K OMYXOJIEBbIM TKaHSIM B CBSI3U C
yJy4lIeHHON papMaKOKUHETHKON U (hapMaKOAMHAMUKOH, a Takxke Ooyiee aKTHBHOMN
BHYTPHKJIETOUHON JOCTABKON. DTH CBONCTBA 3aBUCAT OT pa3Mepa U CBOMCTB MOBEPXHOCTH, B TOM
qlcJie ONpeesIeHHON OpHUeHTaluH JUraH0B B HaHouacTule. OrpaHU4eHHOe KOJIMUECTBO TAKUX
CHCTEM Ha OCHOBE HAHOYACTUI] JOCTHUIIIN KJIMHUYECKOrO IPUMEHEHUs, U IS Hadasna HH(popMarys
CTaHOBUTCS TOCTYMHOM, [J1s1 TOHUMAHUsl HEKOTOPBIX BOIPOCOB MEPEMELICHHS STHX
SKCHEPUMEHTAJIbHBIX CUCTEM B OPraHU3ME YeJIOBEKA. XOTsl OFPOMHOE KOJINYECTBO UCCIEN0BAHUN
IPONIOJDKAETCA B pa3padOTKaxX U UCCIENOBAHUSIX HAHOYACTHUL], JIIIb HEOOBIIOE KOIUIECTBO
MNPOAYKTOB Ha OCHOBE HAHOYACTHUL] MOXKET CTaTh KIIMHUYECKU NOJe3HbIM. Hanpumep, n3BecTHO, 4TO
MMMYHOCTUMYJIMPYIOLINE KOMIIOHEHTbI HAHOUACTHUI] TPYAHO U3TOTOBHUTH B KPYITHOM Maciirabe ¢
MOMOLIBIO HajJIeKalel Mponu3BoAcTBeHHO mpakTuku (GMP) 1 cylecTBYIOT OrpOMHbIE

TPYAHOCTH B UCIIOJIB30OBAHUU aHAJIN3a AJIA OUCHKU UX XUMUHU, TIPOU3BOACTBA U Ka4€CTBA.

Tem He MeHee, 3HAUNTENbHBIE YCUIIHS ObLIM HAIIPABJIEHBI HA M3yUSHNE UCTIONIb30BAHMUS HAHOYACTHIL
B 6I/IOJ'[OFI/II/I 1 MEOIHUIUHE U HECKOJBKO BUJOB HAHOYAaCTHIL 6bIJ'II/I HUCIIbITAHBbI B JOKIIMHUYECKOM
UCCJICIOBAHUH HA XKMBOTHBIX, B KIIMHUYECKHUX UCTIBITAHUAX, H HEKOTOPBIE U3 HUX B HACTOSIIEE
BpeMs1 HConb3yroTes B kinHuKe (Davis et al., Nat. Rev. Drug Discov. 2008, vol. 7, p. 771).

ITpumMepbl BUIOB HAHOUACTHUI] BKIIIOUYAIOT B cebs 3010ThIe HaHooOomouku (Loo et al., Technol.
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Cancer Res. Trea, vol. 3, p. 33, 2004), kBauToBbie TO4kH (Gao et al., Nat. Biotechnol., vol, 22, p.
969, 2004; Nie et al., Annu. Rev. Biomed. Eng., vol. 9, p. 257, 2007), cynep-napaMarHuTHbIC
HaHovactuuel (Jun et al., Angew. Chem., vol. 120, p. 5200, 20080; Jun et al., Angew. Chem. Int.
Ed., vol. 47, p. 5122, 2008). HanouacTuiel, Hecymue cnenu(uueckue 1eieBbie JTUTraH bl
UCTIOJIB3YIOTCS JUISl BU3YAJIH3AaLUH B €CTECTBEHHBIX YCIOBHAX PAKa, & MOJIEKYJIbI JJEKAPCTBEHHOTO
CpeacTBa MOTYT OBITh YIIAKOBAHBI B HAHOYACTULIBI MJTH JIMIIOCOMBI Ha OcHOBe nonmepos (Heath et
al., Annu. Rev. Med., vol. 59, p. 251, 2008; Torchilin et al., Nat. Rev. Drug Discov., vol. 4, p. 145,
2005) nist KOHTpOJMPOBaHHOTO O0cBOOOKIeHus ekapcTB (Napier et al., Poly. Rev., vol. 47, p. 321,
2007; Gratton et al., Acc. Chem. Res., vol. 41, p. 1685, 2008). HaHOYaCTHULIbI C TOJIOKUTETbHBIM
3apsiIOM OBLTH UCTIONIb30BAHBI B KAY€CTBE HEBUPYCHBIX CHCTEMBI JOCTABKH in Vitro u B
€CTECTBECHHBIX YCJIOBUAX AJIsI FEHETUYCCKUX MaHI/IHy.]'[HL[I/Iﬁ U Fr€HETUYCCKOro MporpaMMUpOBaHUSA
(Davis et al., Nat. Rev. Drug Discov., vol. 7, p. 771, 2008; Green et al., Acc. Chem. Res., vol. 41, p.
749, 2008; Pack et al., Nat. Rev. Drug Discov., vol. 4, p. 581, 2005).

CymecTtByeT noTpeOHOCTD B pa3paboTKe abTePHATHBHBIX IPOLIECCOB CHHTE3a, ISl TOTO, YTOOBI
HOBBIE BUJIbI HAHOYACTHI] MOTJIM CTATh JOCTYIHBIMH U MIMEIH yIy4IIeHHbIe CBONWCTBA, BKIroudas: (1)
ny4qine KoHTposupyemsiit pasmep, (11) yayumennyro mopdonoruro, (III) Huszkyro Tokcuanocts, (IV)
MeHbInue 1o0ovYHbIe 3P (eKThl HAa IMMYHHYIO cUCcTeMY, (V) Oosiee n3bupaTenbHas CKOPOCTh
Jerpafaluy B €CTeCTBEHHBIX ycnoBusx, (V1) Oonee ¢puznonornueckuii moBepxXHOCTHBIN 3apsiz,
(VII), yny4ineHHass XxuMu4veckast U pusnonorundeckas crabunbHocts, (VIII), 3amenieHHbIi
merabomsM, (IX) 3amenneHHast CKOPOCTb HTUMHUHALIMK U3 OPraHU3Ma YeJIOBeKa IOCie UX IpHeMa.
HanoctpykTypbl Ha OCHOBE OJIAarOPOAHBIX METAIIIOB C YHUKAIBHBIMU (POTOPU3NIECKIMU
CBOHCTBAaMH C aKLIEHTHPOBAaHHEM BHHMAaHHMs, Ha (POTOTEPMUYECKHE areHThI JAJIsl TEPAITUH paKa
(Anderson et al., Science, vol. 220, p. 524, 1983; Jain et al, Acc Chem Res, vol. 41, p. 1578, 2008;
An et al., Nano Today, vol. 4, p. 359, 2009; Lal et al., Acc Chem Res, vol. 41, p. 1842, 2008).
H3meneHue GoTOTEpMUYECKUX CBOWCTB HAHOCTPYKTYp 1o ux pasmepy u ¢opme (Lal et al., Acc
Chem Res, vol. 41, p. 1842, 2008; Skrabalak et al., Acc Chem Res, vol. 41, p. 1587, 2008). B
YaCTHOCTH, (OTOTEPMHUUECKHE HAHOCTPYKTYPBI Ha OCHOBE 30J10Ta (Au) Xoporo n3sectHsl (Lapotko
et al., Laser Surg Medi, vol. 38, p. 631, 2006; Huang et al., Lasers Med Sci, vol. 23, p. 217, 2008),
HaHooOosoukH (Gobin et al., Nano Lett, vol. 7, p. 1929, 2007; Hu et al., J] Am Chem Soc, vol. 131,
p. 14186, 2009; Kim et al., Angewandte Chemie-International Edition, vol. 45, p. 7754, 2006),
HanoctepxHU (Dickerson et al., Cancer Letters, vol. 269, p. 57, 2008; Huang et al., Langmuir, vol.

24, p. 11860, 2008) u Hanoknerku (Skrabalak et al., Acc Chem Res, vol. 41, p. 1587, 2008; Chen et
6
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al., Nano Lett, vol. 7, p. 1318, 2007; Au et al., ACS Nano, vol. 2, p. 1645, 2008). Conepsxkarire Au
HAHOCTPYKTYPBI SIBJISTFOTCS YJIY4YIIEHHEM MO CPABHEHUIO ¢ HAHOYACTHIIAMU Ha OCHOBE
OPTraHUYCCKHUX KpaCHTeHeﬁ u (I)OTOTepMI/ILIeCKI/IX Ar¢HTOB C HU3KHUM IIOIJIOILIICHUEM CBE€TA U
He)KeJaTeapbHOro modouHoro s¢dexra - poro-ordenusanus (Huang et al., Lasers Med Sci, vol. 23,
p. 217, 2008). HemoctaTKOM SIBJISIETCSI TO, UTO areéHTaM Ha OCHOBE HAHOCTPYKTYP HEOOXOAHM
KOPOTKOBOJIHOBBI CBET (B AMAIa30HE OT JECSTKOB 10 COTEH HAHOMETPOB) JJIsl YHUUTOKEHHSI
paxosbix kieTok. (Lowery et al., Clin Cancer Res, vol. 11, p. 9097s, 2005). Kpome Toro, n3BecTHbie
BEIECTBA HA OCHOBE HAHOCTPYKTYP HE OUEHb XOPOIIO BBIBOASITCS M3 TIEYEHHU, CEIE3EHKU U MTOYEK ),
U 5TU KYMYJIATUBHBIC CBOMCTBA SIBJISIFOTCST HEXKEJIATEIbHBIMBI AJs1 MEAULIMHCKOI'O NPUMEHECHU A
(Mitragotri et al., Nat Mater, vol. 8, p. 15, 2009; Choi et al., Nat Biotechnol, vol. 25, p. 1165, 2007,
Nel et al., Nat Mater, vol. 8, p. 543, 2009). [{ns pewenus 3Toii npodiemsl, GoToduznUecKue
CBOMCTBa METAJUTHYECKUX HAHOCTPYKTYP YJIYUIIAETCS MyTeM MOAU(HUKALUN, KOTOPbIE MPUBOAST K
yydiieHuro ux coBoKymHbIx ¢BoicTB (Khlebtsov et al., Nanotechnology, vol. 17, p. 5167, 2006; Lu
et al., J Mater Chem, vol. 19, p. 4597, 2009; Zhuang et al., Angew Chem Int Ed Engl, vol. 47, p.
2208, 2008; Troutman et al., Adv Mater, vol. 20, p. 2604, 2008; Ofir et al., Chem Soc Rev, vol. 37,
p. 1814, 2008; Elghanian et al., Science, vol. 277, p. 1078, 1997, Lin et al., Adv Mater, vol. 17, p.
2553, 2005; Katz et al., Angew Chem Int Ed Engl, vol. 43, p. 6042, 2004; Cheng et al., Nature
Nanotechnology, vol. 3, p. 682, 2008; Maye et al., ] Am Chem Soc, vol. 127, p. 1519, 2005;
Niemeyer, Angewandte Chemie-International Edition, vol. 40, p. 4128, 2001; Klajn et al., Nat
Chem, vol. 1, p. 733, 2009). Ocobenno, Lapotko (Cancer Lett, vol. 239, p. 36, 2006) pacumpun
IyTH arrperanui GoToTepMUYECKIX HAHOYACTHI] 30JI10Ta C MCIOJIb30BAHHEM aHTUTEI Ha
KJIETOYHBIX MeMOpaHax U BHyTpHU KjieTok (Govorov et al., Nano Today, vol. 2, p. 30, 2007,
Richardson et al., Nano Lett, vol. 9, p. 1139, 2009). Camoc6opka HEOOIBIINX METATUTHIECKUX
CTPYKTYpHBIX OJIOKOB Kak kojutounoB (Mitragotri et al., Nat. Mater., vol. 8, p. 15, 2009; Choi et al,
Nat Biotechnol, vol. 25, p. 1165, 2007; Nel et al., Nat Mater, vol. 8, p. 543, 2009) ynyummia ux

MOYEYUHBINA KJIMPEHC U CACTIAJIO UX JIyUIIUMHA q)OTOTepMI/ILIeCKI/IM areHTOM.

HeobxonnMel HEBUPYCHBIE METOIBI JOCTABKH I'€HHOI Tepanuu, KoTopbie MoryT (I) nepenocuts u
3amumars renerndeckuii marepuan, Hanpumep, JJHK n MuPHK, u (6) nocTaBisTe reHHYIO
Tepanuko Uit U30PaHHBIX KJIETOK U KJIETOK pasHbIX THNOB TKaHel (Kim et al. Nat Rev Genet, vol. 8,
p.p. 173-184, 2007). YnyuiueHust B HEBUPYCHBIX CPEACTBAX NOCTaBKU reHoB ObutH caenanbl (Glover

et al., Nat Rev Genet, vol. 6, pp. 299-310, 2005; Rosi et al., Chem. Rev., vol. 105, pp. 1547-1562,
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2005). HeBupycHble CHCTEMBI JOCTABKH T'€Ha MTPEIIEeCTBYIOIIEro YPOBHS TEXHUKH BKIIIOUAET B ce0s
(Niidome et al., Gene Ther., vol. 9, p. 1647-1652, 2002; Prata et al., Chem. Commun., pp. 1566-
1568, 2008; Woodrow et al., Nat. Mater., vol. 8, pp. 526-533, 2009; Chen et al., Chem. Commun.,
pp. 4106-4108, 2009, Torchilin et al., Proc Natl Acad Sci USA, vol. 100, pp. 1972-1977, 2003).
HaHnovacTuLbl Ha OCHOBE CPENICTB JOCTABKU N€HOB MPELIECTBYIOLIEr0 YPOBHS TEXHUKH BKIIFOUAET
B ceOs (Liang et al., Proc Natl Acad Sci USA, vol. 102, pp. 11173-11178, 2005; Kumar et al.,

Chem. Commun., pp. 5433-5435, 2009; Bazin et al., Chem. Commun., pp. 5004-5006, 2008; Cheon
et al., Acc. Chem. Res., vol. 41, pp. 1630-1640, 2008).

Hecmotps Ha TO, HAHOYACTULIBI SIBJISIOTCS IEPCIEKTUBHBIMU AJIs1 HEBUPYCHBIX TpaHCeKIuen
areHToB Jutst 3QPeKTHBHON 1 6€30macHON JOCTaBKH HYKJIEHMHOBBIX KHUCIIOT B KOHKPETHBIN THIIT
KJIETOK MJIM TKaHel, MpoOseMbl, CBA3aHHBIE C X MPOM3BOACTBOM U MCIONIb30BaHUe BKIOUAOT (1)
MEIJICHHbIE, MHOTOCTYIIEHYaThle CHHTETUYECKHE MOAXOABL, 1 (2) orpaHn4YeHHOe pasHooOpazne
MaTepUasoB JOCTABKU. DTH IMPOOIIEMBI SIBJISIOTCS IJIABHBIM IPETSTCTBHEM JJIS TOCTHKEHUS
ONTHUMAJIbHOM NMPOU3BOAUTEIBHOCTU TpaHchekuuu. Takum o0pa3oM, HEOOXOAUMBIMU METOIAMH
SIBISTFOTCSE O0J1ee ObIcTpble U 3 eKTUBHBIE CIIOCOOBI MPOM3BOACTBA, KOTOPBIE MOTYT HCIIOJIB30BATh

Pa3IMIHBIC MaTEPUAJIbl JOCTABKHU.

KPATKOE U3JIO’)KEHUE M30BPETEHM A

CymnpamonekyJisipHble HAHOUACTULIBI MOTYT BKJIFOYATh B C€0sl: COUeTaHUe HAHOCTPYKTYP,
BBIOPAHHBIX U3 TPYIIIbL, COCTOSIIEH 13 KOMOMHATOPHBIX KapOOKCHIIMPOBAHHBIX KOOAIAMUHOB,
MOJIy4€HHBIX U3 IIEPBOro KOMOMHATOPHOTO CUHTE3a; KOMOMHATOPHBIE KApOOKCUIINPOBaHHBIE
IUITUPHIAMOIIBI, ITOJyYEHHbIE OT BTOPOr0 KOMOMHATOPHOIO CHHTE3Q; MOJIUIIENTHABI U3 OCHOBHBIX
AMUHOKHCJIOT, MOJTyYeHHBIE U3 TPEThero KOMOMHATOPHOTO CHHTE3a, & TAKXe JIF000e X COYeTaHHe.
CyIpaMoJIeKyIipHas HAHOYACTHLIA MOXKET UMETh IIPOTHBOBUPYCHBIE CBONCTBA, U MOKET
JOTMOJHHUTENIbHO BKIIIOYATh B ce0sl JMHAMHYECKIE CAMOOPTaHU3YIOIINECS PACTBOPUMBIE
HAHOCTPYKTYPBI U 3TH HAHOCTPYKTYPBI MOTYT AOIMOJHUTENBHO BKIIIOYATh B C€0sI MHOXKECTBO
KOMITIOHEHTOB CBSI3bIBAHHSI, MHOKECTBO OPIraHUYECKUX s7iep; U MHOXKECTBO TEPMHUHAIbHbBIX

KOMITIOHEHTOB.

CynpaMoneKyns{pHme HaHO4YAaCTULbI MOT'YT UMETH OAUH U3 CBA3YHOIUX KOMIIOHEHTOB, KOTOPBIC

MOT'YT JAOIOJHUTENBHO COMePKaTh KOMOMHATOPHbIE KapOOKCUIIMPOBAaHHBIE KOOAIAMHUHBI, HMEIOLINX
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PSII CBSI3BIBAIOINMX OOJIACTEH, M OpraHUYeCcKUe spa MOTYT JOMOTHHUTENBHO COAEePIKATh
KOMOMHATOpHbIE KapOOKCUIMPOBAHHBIE TUIHPUAAMOJIbI, HMEIOIHE 110 MEHbIIEH Mepe OAUH
CBSI3BIBAIOIIHHN 3JIEMEHT, MPUCTIOCOOIEHHBIE JIS CBSI3bIBAHUE C KOMOMHATOPHBIMH
KapOOKCHUIMPOBAHHBIMH KOOATaMUHAMH, U OPraHUYECKHE SApa MOTYT JOTOJHUTENBHO BKJIIOYATh B
ce0st MEXaHWYECKHe CTPYKTYPhI U3 TUHAMHUYECKUX CAMOOPTaHU3YIOIIUXCSI PACTBOPUMBIX
HAHOCTPYKTYD, Takke KOMOMHATOPHBIMH KapOOKCHIIMPOBAHHBIMU KOOAJIAMUHAMH, KOTOpBIE
CBsI3aHbI C K KOMOMHATOPHBIM KapOOKCHUINPOBAHHBIM AUMTUPHUAAMONIAMU U MOTYT JONOJHUTENBHO

BKJIFOYATE B Ce0st NEPBUYHBIC KOMILICKChI BKJIFOUCHUA.

CynpamonekyisipHass HaHOYACTHIIA MOKET COEPIKaTh TEPMUHUPYIOIINE KOMIOHEHThI KXKABIN U3
KOTOPBIX MOXKET UMETD 11O MEHbIIEN MEPE OAUH 3JIEMCHT, 3aBep]J.I2HOH.[PII>i CBA3BIBAHHUEC, U TAKKE

MOT'yT JONOJHUTEIBHO COACPKATH BTOPUIHBIC KOMITJICKCHI BKIIFOYCHUS.

CynpaMoneKynﬂprle HaHOYAaCTUL bl MOTYT COACPKATH MOJIUNICIITUABI U3 OCHOBHBIX aMWHOKHUCJIOT,
TaKXKE€ MOI'YT JOIIOJTHHUTECIBHO COACPKATD Kap6OKCI/IJ'II/IpOBaHHbIe OJIMronenTuabl U3 OCHOBHBIX
AMHWHOKHUCJIOT, TAKUX KaK JIM3UH, THCTUAWH, apTrUHUH, HepHBaTHSHpOBaHHBIﬁ JIN3HUH,
HepI/IBaTPISI/IpOBaHHbeI T'UCTUHH, HepI/IBaTI/ISI/IpOBaHHI:Jﬁ APTUHUH, aLIPI.IIPIpOBaHHbeI JIU3UH,

AIMJIMPOBAHHBIN TUCTU/IVH , ALMITUPOBAHHBINA apTUHUH, U JFOObIe NX KOMOHHALIUH.

CynpaMoneKynﬂpHaﬂ HaHOYaCTUIA MOXKET UMETH MHOXKXECTBO TCPMUHHUPYIOIIUX KOMIIOHCHTOB,
KOTOpPbIC MOT'YT 3aHUMATDh OCTABIINECA YUACTKU CBA3bIBAHUA MHOXKECTBA CBA3bIBAIOIIIUX
KOMITOHEHTOB, a TAKXKE KOria MHOXKECTBO TEPMHUHHUPYIOIIUX KOMIIOHEHTOB MOXKET OBITb
OKBUBAJICHTHO KOJIUYCCTBY CBA3BIBAIOIINX obracTell MHOKECTBA CBA3BIBAIOIINX KOMIIOHCHTOB
noCJEC 4€ro ):[aaneI‘/'Imee CBA3bIBAHUE CBA3BIBAIOIUX KOMIIOHCHTOB MPEKPALIACTCA, TAKIKE
CYyNpaMOJICKYJIAPHBIC HAHOYACTHULIBI MOT'YT AOIMOJIHUTCIIBHO COACPKAaTh JUCKPETHBIC HAHOYACTHULIbI

Ha OCHOBE JUHAMHYECKHUX CAMOOPTaHU3YIOLINXCS PACTBOPUMBIX HAHOCTPYKTYD.

B cynpamMonekyssipHbIX HAHOYACTHIIAX MOTYT COAEP KaThCsl KOMOWHATOPHBIE KApOOKCHIINPOBAHHBIE
KoOaJlaMHHBI, KOTOPbIE MOTYT OBITh PEACTABIEHBI CMECHIO CYKLIMHUINPOBAHHBIX

IUAHOKOOAJIaMUHOB.
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B cynpamonexyisipHbIX HAHOYACTHIIAX MOTYT COAEPKAThCs KOMOMHATOPHBIE KapOOKCUITMPOBAHHBIE
KOOaJITaMHHBI, KOTOPbIE MOTYT OBITh MPEACTABIEHBI CMECHIO CYKIIUHUIINPOBAHHBIX METUJI-

KODaJIaMHUHOB.

CynpamoneKyisipHble HAHOYACTHUIBI MOTYT COAEPKaTh KOMOMHATOPHbIE KapOOKCHIUPOBAHHBIE
K0oOalaMHIHBI, KOTOPbIE MOTYT OBITh MPEACTABIECHBI CMECHIO CYKLIMHUIUPOBAHHBIX

TUAPOKCUKOOONIAMUHOB.

CymnpamonexyJisipHble HAHOUACTULIBI MOTYT COZepKaTh KOMOMHATOPHBIE KapOOKCHIIMPOBAHHbBIE

KO6a.]'IaMI/IH]:>I, KOTOpPbIC MOT'YT OBITh npeacTaBJICHbI CMECbIO CYKIIMHHUITUPOBAHHBIX KO6aMI/II[OB.

CyrpaMoieKyJisipHbIe HAHOYACTULIBI MOTYT COZEPKAaTh KOMOUHATOPHBIE KAPOOKCHITUPOBAHHBIE
K0o0aaMHHBI, KOTOPbIE MOTYT ObITh BBIOPAHBI U3 TPYTIIbI, COCTOSIIEH U3 CMECH
CYKIIMHHUJINPOBAHHbBIX FI/II[pOKCI/IKO6OJ'IaMI/IHOB, CMECHU CYKIIMHUIINPOBAHHDBIX KO6aMI/II[OB, cMecu
CYKLIMHIJTUPOBAHHBIX THIPOKCUKOOOIAMUHOB, CMECH CYKIIMHUJIMPOBAHHBIX METHII-KOOATAMHHOB,

CMeCH CYKIMHWJIUPOBAHHBIX LIMAHOKOOOJAMHUHOB, U JIFOOBIX MX KOMOWHALIUHI.

CynpamonexyJisipHble HAHOYACTHUIBI MOTYT COAEPKaTh 110 KpaiHel Mepe OHO U3 OPraHUYeCKUX
siiep, KOTOpbIe MOTYT JOMOJIHUTEIbHO COAEPKATh [0 MEHBIIEH Mepe OJUH 3JIEMEHT HA OCHOBE
($OTO-AMHAMHYECKOTO KOMIIOHEHTA, IIPEICTABIEHHOIO CYNIPaMOIeKyJIIPHBIM KOMOMHATOPHBIM

KapOOKCHITMPOBAHHBIM PHOODIIABHHOM.

CynpamornexyJsipHble HAHOYACTHIIBI MOTYT COAEPIKATh CYyNPAMOJIEKYJIIPHBIH KOMOMHATOPHBIN
KapOOKCHIMPOBaHHBIN prOOdIaBHH B BUIE CYIIPAMOJIEKYJIIPHOTO KOMOWHATOPHOTO

CYKLIMHUJIMPOBAHHOTO pubodaBrHa.
CyrpaMoieKyJisipHble HAHOYACTULIBI MOTYT COZEPKATh CYMPAMOJIEKYISIPHBIN KOMOMHATOPHBIM

KapOOKCHIMPOBaHHBIN pHOO(IABHH B BUIE CYNPAMOJIEKYJIIPHOTO KOMOWHATOPHOTO

CYKLIMHIJIIPOBAHHOTO (hJTaBUH- MOHOHYKJIEOTH/IA.
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CympaMonexyJisipHble HAHOUACTHULIAX MOTYT COIEPIKATh CYIPaMOJIEKYJIIPHbI KOMOMHATOPHBIN
KapOOKCcHUIMPOBaHHbIN prOOdIaBUH, MPENCTABICHHBIH B BIE CYIPaMOJIEKYJIIPHOTO

KOMOMHATOPHOTO CYKIIMHUJINPOBAHHOTO (pIIaBHHA- TUHYKJICOTHUA.

CymnpaMosnieKyJisipHbIe HAHOUACTULIBI MOTYT COMEPKaTh KOMOMHATOPHBIN KapOOKCHITUPOBAHHBIN
JUIHPUIAMOJ B BUZE CYTPAMOJIEKYJIIPHOTO CYKLIMHUJIMPOBAHHOTO KOMOMHATOPHOTO

JUITUPUIIAMOJIA.

CymnpamonexyJisipHble HAHOUACTULIBI MOTYT COZepKaTh KOMOMHATOPHBIE KapOOKCHIIMPOBAHHbBIE
JAUMUPUATIMOIIBL, TIPEACTABISIOIINE COOOM CyNpaMOoeKyJIsIpHbIe MalleUJTNPOBAHHbIE

KOMOMHATOPHBIE AUMTUPHUIAMOJIBL.

CympamonexyJisipHbIe HAHOUACTULIBI MOTYT COZEPKaTh KOMOMHATOPHBIE KapOOKCHITHPOBAHHBIE
JAUIMHAPUAAMOIIBL, TIPEICTABISIOINE COOO0H CyIpaMoeKysipHble KapOOKCHMETHIINPOBAHHbIE

KOM6I/IHaTOprIe JAUTTUPUAAMOJIBIL.

CynpaMoniekyJIsipHble HAHOYACTHUIBI MOTYT COAEPKATh KapOOKCHIINPOBAHHBIE OCHOBHBIE
AMUHOKUCJIOTHI, TAKHE KaK CyKLMHUINPOBAHHBIN JIU3UH, CYKLIMHWINPOBAHHBIA TMCTH/IHH,

CYKHI/IHI/IJII/IpOBaHHbIﬁ APTUHUH, WA JIrO0BIE UX KOM6I/IHaL[I/II/I.

CynpamonexyisipHble HAHOYACTHUIBI MOTYT COAEPKaTh KapOOKCHINPOBAHHBIE OCHOBHBIE
AMUHOKHCJIOTBL, TAKHE KaK MAJICHUINPOBAHHBIN JIN3UH, MAJEUIUPOBAHHBIN TUCTUANH,

MaJICHJTUPOBAHHBIN APTHHUH B JTFO00H NX KOMOWHALUH.

CynpamonexysipHble HAHOYACTHIBI MOTYT COIEPKaTh KapOOKCUITUPOBAHHbBIE OCHOBHBIE
AMUHOKHCJIOTHI, BKITOYAIOIIHE KapOOKCUMETUITUPOBAHHBIHN JIN3HMH, KaPOOKCHMETUTUPOBAHHBIH

TUCTUAMH, KapOOKCUMETHIINPOBAHHBINA ApPTHHHH, B JIFOOBIX KOMOUHALMSIX.
CynpamoneKkyJisipHble HAHOYACTHULBI MOTYT COAEPKaTh KapOOKCHINPOBAHHBIE OCHOBHBIE

AMUHOKHCJIOTHI, BKJIFOYarOIInue Kap6OKCI/IMeTI/IJ'II/IpOBaHHbII7I JIU3HH, Kap6OKCHMeTHHHpOBaHHbIﬁ

TUCTHIVH, KapOOKCHMETHIMPOBAHHBIN apTUHHUH, CYKIIMHUINPOBAHHBIHN JI3HH,
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CYKHHHHHHPOBaHHbIﬁ TMCTUAMH, CYKL[I/IHI/IJ'II/IpOBaHHI:Jﬁ APTHUHUH, MaHeHHHpOBaHHblﬁ JIN3HH,

Ma.IIeI/I.III/IpOBaHHHﬁ T'NCTUAHNH, MaJ'IeI/IJ'[I/IpOBaHHHﬁ APruHUH, U JIFOOBIE UX COYETAHUS.

CpraMOHeKyﬂﬂprle HaHO4YAaCTULbI MOTYT COACPIKATH MHOKECTBO TCPMHUHHUPYHOIIUX
KOMITOHCHTOB, KOTOPbIE MOI'yT COCTOATDH 110 KpaﬁHefI MEPE€ U3 OAHOT'O U3 CIICAYIOINX BCIICCTB!

MOJIMA TUJICHTJIUKOJIS, TTOJIUMEpPA, MOJUITeNTHAA, OJTUrocaxapua, 1 JTF0ObIX UX KOMOMHAIIUH.

CynpamonexyJisipHble HAHOYACTHULBI MOTYT COAEP>KaTh OPraHUUECKUE SApa, COCTOSIIINE, TI0
MEHBLIEH Mepe, U3 OJHOrO OPraHUYECKOro sApa, Ha OCHOBE J€HIPUMEPA, PA3BETBICHHOTO
NOJUSTUICHUMUHA, TUHEWHOT O MOIUITHIICHUMHUHA, NOJWIN3HHA, ONUIAKTUAA, NTOIUIAKTH-CO-
IJIMKO3KA, TOJMAHTUAPHU/IA, TTOJIH-E-KATPOJIAKTOHA, A MOMMMeTIIIMeTakpuiaTa, moiu (N-

W3OTPOTHJI AKPUIIAMH/IA), TTOJIUMIENTHA, U JTFOO0H MX KOMOWHAIIHH.

CpraMOHeKyHﬂprle HAaHO4YaCTULbI MOTYT COACPIKATD, 11O MEHbIIeH MEpPE, OAWH U3 MHOKECTBA
CBA3BIBAOIUX KOMIIOHCHTOB, KOTOPBLIC MOI'YT AOIMOJIHUTCIIBHO COACPKATH KOM6I/IHaTOpHOe

kapOokcunnpoBanHoe npousBogHoe ocHoBHOro onuronentuaa KKRKRKRKR.

CynpamornexyJsipHble HAHOYaCTHIIBI MOTYT COAIePKaTh KOMOWHATOPHBIE KapOOKCUIMPOBAHHbBIE
npomBoanbie ocHoBHOro onuronentiuaa KKRKRKRKR, koropbie MoryT npencrasisite coboit
CYKLIMHWJINPOBaHHbBIE IIPOU3BOAHBIE, TA€ OT 1 10 9 cBOOOIHBIX OCTATKOB AMHHOTIPYIIIT OCHOBHOT'O

onuronentuaa KKRKRKRKR CykIUHUIMPOBAHBIL.

CynpamornexyJsipHble HAHOYaCTHIIBI MOTYT COZIePKaTh KOMOWHATOPHBIE KapOOKCUIIMPOBAHHbBIE
npomBoanbie ocHoBHOro onuronentiuaa KKRKRKRKR, koropbie MoryT npencrasisite coboit
MaJIeMJINPOBAaHHbIE IPOU3BOAHBIE, TA€ OT 1 10 9 CBOOOJHBIX OCTATKOB AMHUHOTPYIIII OCHOBHOTO

onuronentuaa KKRKRKRKR mManennuposaHslL

CynpamornexyJisipHble HAHOYaCTHIIBI MOTYT COZIePKaTh KOMOWHATOPHBIE KapOOKCUIIMPOBAHHbBIE
npomsoanbie ocHoBHOro onuronentiuaa KKRKRKRKR, koropbie MoryT npencrasisitb coboit
KapOOKCHMETUIMPOBAHHbIE IPOU3BONHBIE, ITie OT 1 10 9 CBOOOAHBIX OCTATKOB AMUHOTPYIII

ocHosHoro onuronentiaa KKRKRKRKR kapOoKkCHMETHIPOBAHBI.
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CynpamonekyisipHble HAHOYACTHUIBI MOTYT COAEPKaTh KOMOMHATOPHbIE KapOOKCHIUPOBAHHBIE
npousBoaHble ocHOBHBIX onuronentuaoB KKRKRKRKR, koTopbsie MOryT ObITE KOMOMHATOPHBIMU
CMECAMU MPOU3BOAHDBIX, TTOJYYCHHBIX CYKIIUHUINPOBAHUEM, MAJICUJIUPOBAHUEM 1
KapOOKCHMETUIMPOBAHUM OT | 10 9 3 cBOOOIHBIX OCTATKOB AMHHOTPYIIII OCHOBHOT'O

oymmronentuaa KKRKRKRKR.

CynpamonexyispHble HAHOYACTHLBI MOTYT COAEPKATh CB3bIBAIOLINN KOMIIOHEHT,

HpeACTaBISIOMAN co00it monu-L-mu3uH.
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KPATKOE ONIMCAHUE YEPTEXKEN

[IpuBeneHHOE BBIIE KPATKOE OMHICAHUE, a TAKXKE MOCIIeAyIoIee OAPOOHOe OMICaHHe
MPEANOYTHTEIbHBIX BAPUAHTOB OCYLIECTBJICHUST HACTOSIIEr0 N300peTeHus1, OyIeT JIydlie MOHITO
MPU MPOYTEHUH COBMECTHO C MpuiiaraeMbIMu depTeskamu. C LeNTbro HIUTIOCTPALMU H300peTeHusl,

IUISL TIPEANIOYTHTENbHBIX BAPHAHTOB OCYLIECTBIICHUS N300peTeHns MoKa3aHo ueprexxu. Crenyer

MNOHUMATh, OAHAKO, 4YTO I/1306peTeHI/Ie HE OrpaHUYIMUBACTCA TOYHBIMU KOMIIOHOBKaAMU U CPEACTBAMU.

Ha geprexax:

Ha ¢ur. 1 mokazaHbl CTPyKTypbI PACTBOPUMON CAMOOPTAHU3YIOIIEHCS] HAHOYACTHIIBI,
JUHAMHYECKU KOMOMHATOPHBIN KoOanaMua Kak siipo, AMHAMUYECKHT KOMOMHATOPHBIN
OUMHPUAAMOIL, KAK-CTPYKTYPHBIH KOMIIOHEHT, JHHAMUYECKHE KOMOMHATOPHBIC IPONU3BOIHBIC

OCHOBHBIX OJIMT'OIICIITHAOB 1 aMUHOKUCJIOT KaK- CBSISI:IB&I-OH.II/Iﬁ KOMIIOHECHT.

Ha ¢ur. 2 nokazaHo caMOOpraHu3yro1eecsi AMHAMHYECKOe KOMOMHATOPHOE MPOU3BOAHOE

AunupuaamMolia ¥ NpUuHOUIIBI €0 CUHTE3aA.

Ha ¢ur. 3 mokasaHo OCHOBY MpPUHIMIIA MOJIEKYJISIPHOTO PACIIO3HABAHUS MEXKIY Pa3TUUYHBIMU

BeIIeCTBaMHU Ha 0a3e HyKJICOTUA-MIOAOOHBIX CTPYKTYP.

Ha ¢ur. 4 mokazano cxemy cuHTe3a st iuHamudeckoro pudoduasuna (IV) ¢ 44 komnoHeHTaMH
CMeCH, KOTOpbIE PearnpyroT IPYT € IPYToM, a TaKXKe Moka3aHa popMyJia JJIsl BIUHUCIECHHS
KOMOMHATOPHOT'O CHHTE3a MOJHOCTBIO 3aMEIIEHHOT0 MPOM3BOHOTO, rae m = 1, k=4,

moauduxarop sto (II), a mponykr - Terpa-cykuunmi pudodnasus (V).

Ha ¢ur. 5 npuBeneHa CTpykTypa JUHAMHYECKHUX CAMOOPTaHU3YIOLUIUXCsS KOMOMHATOPHBIX

MPOU3BOHBIX IHAHOKOOAIAMHHA.
Ha ¢ur. 6 npusenena BOXX xpomarorpamMma HCXOAHOTO LIMAHOKOOATAMUHA C TAKMMHU

xpomartorpapuuecKUMH YCIOBUSMU: pa3jiesieHHe rpalueHTHOE C UCIOb30BaHeM Oydepa A,

kotopbiii cogepkut 0,1 M xnopHoit kuciotsl ¢ 1 M nepxnopara nurtus, u Oydepa B, koropsrii
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COIEPIKUT aleTOHUTPII B rpaaueHTe (0T 5% no 100%) Ha xpomarorpade Munuxpom A-02 ¢
KOJIOHKO# prontosil-18.

Ha ¢ur. 7 npusenena BOXXX xpomaTorpamMmma KOMOMHATOPHOTO MPOU3BOIHOTO IIHAHOKOOAIAMHUHA
¢ 128 nmpou3BOIHBIMH C TAKMMHU XPOMATOrpaUIeCKUMH YCIOBUSMU: pa3/ieleHue rpalueHTHOe C
ucnoyib3oBanueM Oydepa A, kotopslii cogepxut 0,1 M xyopHO# kucioTel ¢ 1 M nepxiopara
nurus, u Oydepa B, xoropeiii copepxut aneroHUTpHa B rpaaueHTe (ot 5% no 100%) Ha

xpomarorpade Mumuxpom A-02 ¢ konoHKO# prontosil-18.

Ha ¢ur. 8 npuseneHa cxema cuHTe3a KOMOMHATOPHOTO MPOU3BOAHOrO nunupuaamoa (IV),
KOTOPBIN BKIIIOUaeT KOMOMHATOPHYIO peakuuto nunupuaamona (I) ¢ nyms mogudukaropamu (11,

1)

Ha ¢ur. 9 npuBeneHa cxema TOHKOCIOWHOM XpoMaTorpaMmMbl KOMOMHATOPHOTO MTPOU3BOTHOIO
munupunamona (IV), sagansroro qunupunamona (I) mosHOCTHIO AlMIINPOBAHHOTO AUITHPUAAMOIIA

(Ib), ¥ TOTHOCTHIO CYKUMHUIMPOBaHHOTO qunupunamona (Ic).

Ha ¢ur. 10 npencrasnen pesynsrar BOXKX ananmusa ucxonnoro nentuna KKRKRKRKR. Jlist

JETeKLUU MeNTUIa UCTIONb3YeTCs AJIMHA BOJIHBI 280 HM ¢ OAHOM MOJIOCOH MOTJIOMEHUSI.

Ha ¢ur. 11 npeacrasnena B2XKX xpomaTorpamMmma KOMOMHATOPHOTO MPOU3BOIHOTO MENTHIA
KKRKRKRKR. [Tuku xpomarorpammbl kombuHatopHoro npoussoanoro nentuga KKRKRKRKR
CIIBUHYTBI B OXKHJaeMyI0 Oosiee rupopriIbHOro 00J1acTh, OCTaBAsICh PACLUIMPEHHBIM 3TOT ITHK

JEJUTCS eLIe NOMOJHUTEIBHO Ha 3 MOJIOCHI.
Ha ¢ur. 12 npusenena BOXXX xpomartorpamma ucxonsoro nentuna KKRKSTRKR.
OpuruHaIbHBINA TENTHI, TPU UCIIOJIb30BaHUH eTekTopa B objmactu 280 HM AaeT OJHY MOJIOCY

IMOTJIOLICHUA.

Ha ¢ur. 13 npencrasnsier codoii pesynprar BOXX anannza koMOMHATOPHOTO MPOU3BOIHOTO

nentuaa KKRKSTRKR, ero xpomatorpamma COAEpKUT XapaKTEPHbIM TPOMHOMN MUK.
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HOAPOBHOE OITMCAHUE U30BPETEHUA

B o0mem, BapraHThI OCYLIECTBICHUS] HACTOSIIIETO H300PETEHUS] OTHOCSITCS K CYIPaMOJIEKYIIPHBIM
CTPYKTypaMm, Takke Ha3bIBAEMbIM CYIIpaMoJieKyJisipHble HaHodacTUIlbl (SNP), koTopble MOryT OBITH
HOJIyYEHBI C UCTIOIb30BAHHEM MOJIEKYJISIPHBIX CBOWCTB PACIIO3HABAHHS CTPOUTENBHBIX OJIOKOB Ha
OCHOBE IMHAMHYECKOH KBa3H-KHBOH caMocoOuparomenicss cucreMsl. BapuaHTel ocymecTBIeHNs
N300peTeHNs TAKKe BKJIIOYAIOT CIIOCOOBI MONYyUeHHs CYTIPAMOJIEKYJISIPHBIX CTPYKTYP C
HCTIOIb30BAaHUEM MOJIEKYJISIPHOTO PACIIO3HABAHUS U C HCIIOJIB30BAHUEM CIIOCOOOB PEryINPOBAHUS
pa3Mepa MOoJy4YeHHBIX HAHOYACTHL. BapuaHTel ocymecTBIeHNS H300pETeHNS TAK)Ke BKIIFOYAIOT

CHOCOOBI MPUMEHEHHUS CYPAMOJIEKYJISIPHBIX CTPYKTYP JUIS JICUEHHsI BUPYCHBIX HH(EKIIHI.

B HexoTOpBIX O0IINX BapHaHTax OCYIIECTBJIEHHS HACTOSILIETr0 H300PETEeHNs, CYIIPaMOIIeKyJIsIpHast
HaHovactuua (SNP), BkirodaeT B ce0si:

a) MHOKECTBO CBSI3bIBAOLIIMX KOMIIOHEHTOB, IT1€ KAXKIIbIi CBS3YIOLINI KOMIIOHEHT UMEET
MHOKECTBO 0o0sacTell CBsI3bIBAHUS U B KOTOPOM MHOXKECTBO OOJlacTell CBA3BIBAHUSI COAEPKAT
KOMOMHATOpHBIE KapOOKCHIIMPOBAHHBIE KOOAIAMIHBL,

0) MHOXKECTBO siziep AJis oOecneueH st MEXaHHUEeCKON CTPYKTYPBI LIl CaMOCOOpKU
CYIPaMOJIEKyJISIPHOM pacTBOPUMOM CHCTEMBI, B KOTOPOM MHOKECTBO siiep MpeAcTaBisieT coOoit
OPTaHUYECKOEC AAPO, KOTOPOEC COACPIKUT SJICMEHT NNPUBA3KHU sAApa AJIA CBA3bIBAHUA C MHOXKXECTBOM
CBSI3BIBAIOIIMX OOJacTelt TAKMM 00pa3oM, 4TOObI 00pa30BaTh MEPBBIA KOMIUIEKC BKIIIOYSHHS, IT1e
CBSI3BIBAIOIINH 3JIEMEHT sIIpa COAEPIKUT KOMOMHATOPHBIN KapOOKCHIMPOBAHHBIN UIMTUPUAAMOII, U
B KOTOPOM IePBBIii KOMIUIEKC BKIIFOUEHHS MTPEACTaBIIAeT cO00H KOMOMHATOPHBII
KapOOKCHUIIMPOBAHHBII KOOaJTaMUH ¢ KOMOMHATOPHBIM KapOOKCHIINPOBAHHBIM TUITHPUAAMOJIOM; U
B) MHOXECTBO TCPMUHUPYHOLIHUX KOMIIOHCHTOB C KAKAbIM TCPMHUHUPYHOIIUM KOMIIOHCHTOM,
COZIEPIKAIIUM OAMH CBSI3bIBAIOIINN TEPMUHUPYIOIIUI 3J1€MEHT AJs1 00pa30BaHUs CBA3U C IPYTUMH
ydacCcTKaMiU CBsA3bIBAHW OOAHOI'O U3 MHOKECTBA CBA3BIBAIOIUX KOMIIOHEHTOB TAKUM o6pa30M,
4T00BI CPOPMHUPOBATH BTOPOI KOMILJIEKC BKJIFOUEHUS, TA€ MEPBUUHbIH OKOHEYHBIN CBSI3bIBAIOININN
3JIEMEHT COAEPIKUT KOMOMHATOPHBIA KapOOKCHIMPOBAHHBIN JTUMTHUPUIAMOJ, TJI€ BTOPUUHBIN
KOMIIIEKC BKIIFOUEHUS MIPEACTaBIsIeT COO0M KOMOMHATOPHBIN KapOOKCHIINPOBAHHBIN JUITUPUAAMOI,
I7ie MHOKECTBO siZIep U MHOXKECTBO CBS3bIBAIOLINX KOMIIOHEHTOB MPECTABISAIOT COOOM
camocoOuparouecs: KapOOKCHIINPOBAHHbIE OCHOBHBIE AMUHOKHUCIIOTbI, TAKMX KaK JIM3UH,

TUCTUAUH, apr'UHUH, a TAKXKE m000e codeTaHue JJI1 HUX U UX Kap6OKCI/I.HI/IpOBaHHbIX MPOU3BOIHDIX,
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KOTOpbIE MPU KOHTAKTE APYT C APYTOM CIIOCOOHBI K cCaMOCOOpKe ¢ 00pasoBaHUEM
CaMOOPTaHHM3YIOIIUICS CYTPAMOJIEKYJISIPHOM pPacTBOPUMOM CHCTEMBI, ITI€ MHOJKECTBO
KOMITIOHECHTOB I[eflCTBy}OT COTJIaCOBAaHHO, I'ITO6I>I 3aHATH OCTAJIbBHBIC O6J'IaCTI/I CBsI3bIBAHUSA
MHOKECTBA CBS3BIBAIOIINX KOMIIOHEHTOB, H B KOTOPOM MPUCYTCTBYIOT MHOKECTBO
TEPMUHHUPYIOLIHX KOMIIOHEHTOB B JOCTATOYHOM KOJIMYECTBE, 10 OTHOIIEHHIO K KOJIUYECTBY
MHOXECTBA CBA3BIBAOIITUX O6J'IaCTeI>i C MHOXXECTBOM CBA3BIBAIOIIINUX KOMIIOHCHTOB TaKHUM o6pa30M,

yTOOBI TEPMUHHPOBATH JAJIbHEHIIEE CBI3bIBAHKE, TaK, YTOOBI 00Pa30BaTh JUCKPETHYIO YaCTULL.

CmpykmypHuiii KOMROHeHM

B HEeKOTOpBIX BapHaHTax OCYIIECTBICHHS HACTOSIIETO H300PETEHHs, CTPYKTYPHBIH 3JIEMEHT UMeeT
MHOXKECTBO CBA3YHOIUX PETHUOHOB CBA3BIBAOIIUX KOMIIOHCHTOB. CBHSbIBaIOH_[I/II\/'I J3JIEMEHT
MPEACTaBIISIET COOOH XUMUYECKHH (JPAarMEHT, KOTOPBIH CBSA3BIBAETCS CO CeUU(PUIECKON
CBsI3bIBAIOIIEH 00JIACTHIO Yepe3 OHY MIIH HECKOJIBKO MEKMOJIEKYJISIPHBIX CBsi3eil. CBs3bIBAOIIUI
3JIEMEHT CTPYKTYPHOI'O KOMIIOHEHTA U CBSI3bIBAHME O0JIACTH CKPEIUIAIOLIETO 3JIEMEHTA, CIIEIUAIBHO
BBIOMpAeET TakK, YTOObI OHU CEJIEKTUBHO CBA3BIBAIUCH APYT C APYTOM H MOKHO ObUIO UCIOJB30BaTh
CBOMCTBO MOJICKYJIAPHOTO pacriO3HaBaHUA IJISA I/II[eHTI/I(l)I/IKaL[I/II/I CBA3bIBAIOIUX PETHUOHOB.
Hanpumep, 00nacTb CBA3bIBAaHUSA MOXKET COAEPKaTh KOMOMHATOPHBINH KapOOKCHUINPOBAHHBIH

koOanaMuH WM KapOOKCUTUPOBAHHBIN KOOaTaMUH WK IPyTrHe MPOU3BOAHbBIE KoOaNaMuHa.

B HEKOTOPLIX BapHaHTaX OCYIICCTBJICHUSA HACTOAIIECTO 1/1306peTeH1/1$1, KOHCTpYKTI/IBHHﬁ QJICMCHT 110

MEHbIIEN MEpPE, MPEACTABIICH HCOPraHUYCCKUM HUJIU OPraHUYCCKUM SAOPOM.

Ha ®wur.1 npeacrasieHo BapuaHT U300peTEHHsI B BUIE CTPYKTYPBI pACTBOPUMON
CaMOOpPraHM3YIOIIeHCsl HAHOYACTHIIBI, COZepIKalel B BUE siipa AMHAMHYECKOe KOMOMHATOPHOE
NPOM3BOAHOE kKoOalaMuaa, TMHAMUYEeCKOe KOMOMHATOPHOE POU3BOAHOE AUMHUPUIAMOA KaK
CTPYKTYPHBIH KOMIIOHEHT, IHHAMHYECKOe KOMOMHATOPHOE POU3BOAHOE OCHOBHBIX
OJIUTOTIETITUIOB U AMUHOKHCIIOT B KAYECTBE KOMIIOHEHTOB CBA3BbIBaHUS. B HEKOTOPBIX BapuaHTax
OCYLIECTBJICHUS] H300PETEeHUs SIIPO Ha OCHOBE CAMOOPTAHHU3YIOIIUECS CTPYKTYPbI AMHAMHYECKOTO
MPOU3BOAHOIO KoOaTaMUHa, UMEET HEOPTraHMUECKOe SIAPO, BHIOPAHHBIE M3 TPYIIIbI, COCTOSLICH U3
HEOPraHW4eCKOIl HAHOYACTHIIbL, MeTaJIa B BUIe HAHOYACTHLI, HAHOYACTHUIIBI 30J10Ta, cepedpa B
BHJI€ HAHOYACTHI] KPEMHHSI, HAHOYACTHIIBI METaJjljla, HAHOYACTHIIBI OKHCH METaJlIa, U JIF0OoM

KOM6I/IHaL[I/II/I HaHOYaCTUL NMPEACTABJICHHBIX BbILIEC. TaK, HarpuMmep, HECOPraHMI€CKUe HaHOYaCTULbI
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BKJIFOUAIOT HAHOYACTUIIBI OKCHIa METaJlIa WIIM OKCHAA APYTOro dJIeMeHTa (HarpuMmep,
HAHOYACTHUI[bI AMOKCUA KPEMHMS WJIK HAHOYACTHUIIBI OKCHAA JKeJle3a), U HAHOYACTHULIBI APYTUX
HEOPraHWYeCKHX COCIMHEHMH. B kauecTBe (yHKIMOHAIBHBIX HAHOYACTHUI] MOTYT OBITh
HCTIONIb30BaHbl MATHUTHBIE HAHOYACTHLIBI, KBAHTOBBIE TOUKH (Harpumep, HaHodacTuipl CdS,

CdSe), win noyTBepable TOKOMPOBOISIINE YACTUIIBI OKCHUIOB METAJIOB.

Heopranuueckoe sapo MokeT uMeTh opMy, BEIOpPaHHYIO U3 TPYIIIBL, BKIOYAOIen chepuieckue,
TpeyroJibHbIe, KyOnueckue, 3Be314arTole, CTepkHeo0pasHble, B popMe pakOBHH, aIMa30MOJ00HbIE,
IUIACTHHYATBIE TUIIBI, TUPAMU/IAJIbHbIE, HEperyJsipHble, B GOpMe CTPYKTYP KIETKH, U UX

KOMOMHALUA.

Heoprannueckue HaHOUACTHIIBI H3BECTHBI B TAHHOM o0sacTu TexHuku. Heopranudeckoe simpo
MOKET CBSI3bIBATHCS C OOJNACTSIMU CBSI3bIBAHUST KOMIIOHEHTOB HAHOUYACTHLIBL. B HEKOTOPBIX
BapI/IaHTaX OCYH.[CCTBJ'IGHI/UI I/I306peTeHI/I$I CBHSbIBaIOU_[I/Iﬁ KOMIIOHCHT UMCECT CBHSbIBaIOH_[y}O
00J1aCTh, KOTOPAsi MOKET CBSI3bIBATBCS ¢ HEOPTaHUYECKUM SIAPOM HampsiMyro. B npyrux BapuanTax
OCYIIECTBJIEHUS] HACTOSIIIEr0 H300pETeHMsI, MOBEPXHOCTh HEOPTAHMYECKOTO sipa ObLTa MosyueHa ¢
HCTIOJIb30BAHUEM MHOKECTBA 3JIEMEHTOB CBSI3bIBAHUS TAKUM 00pa30M, YTOOBI OBITH CLIOCOOHBIMU
CBSI3BIBATHCSI C MHOKECTBOM 00J1acTel CBSI3bIBAHMSI CBA3YIOLIETO KOMIIOHEHTA C TIOMOILIBIO OHOTO

HJIM HECKOJIbKO MCXKMOJICKYJISIPHBIX CHUJL.

B HEKOTOpBIX BapHaHTax OCYIIECTBIICHHS HACTOSINETO N300PETeHNUs, MHOXKECTBO HEOPTaHHMIECKHIX
YaCTUL] siipa MOKET IIPUCYTCTBOBATh B CYNPAMOJIEKYJIAPHOM CTPYKType. B Takux ciy4asx,
MHOKECTBO HEOPTaHUYECKHX YaCTHUL IPa MOKET CBSI3bIBATHCSA C MHOXKECTBOM CBSI3bIBAIOIINX
KOMITOHEHTOB TaKHM 00pa3oM, 4To0b 00pa30oBaTh CIIUTYIO CETh MU ruaporens. HermpepsiBHBIH
POCT CIIUTOMN CETU MOKET OBITh OTPaHUYEH MU MPEKPALLEH I10 JKEeJaHUIO C TOMOILBIO
TEPMUHHPYIOIINX KOMIIOHEHTOB, KOTOPBIE TAKXKE MOTYT CBS3BIBATHCS C OOJIACTSMHE CBS3bIBAHUS B

CBA3YIOIUX KOMIIOHEHTAX.

B HEKOTOpBIX BapHaHTax OCYIIECTBIICHUS CTPYKTYPHbIH KOMIIOHEHT MPENCTaBIsieT COO0H
opraHudeckoe sapo. OpraHuveckue sSapa MOTYT BKIIFOYATh MPOU3BOAHbIE KOMOHHATOPHBIX
CaMOCOOMPAOIIUXCsI KOOATAMIHOB, IEHIPUMEPOB, MOJHUMEPOB, OENIKOB, OJUrOCaxapuaoB, MULIEIT,

JIMIIOCOM, My3bIPBKOB, U MX KoMOuHaimii. Harpumep, B HEKOTOPBIX CIydasx, OpraHHuecKoe sSApO
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MOKET OBbITh AEHAPUMEPOM, TOJTUMEPOM WK NMONUNenTuaAoM. CTPYKTYpPHBII KOMIIOHEHT MOXKET
BKJIIOYATh CTPYKTYPHOE SIIPO Ha OCHOBE AeHApUMEpPa, A noinnamMuaoaMuH neaapumepa (ITAJT),
pa3BeTBIIeHHbIH monudTHIeHUMUH (PT13), MTUHEHHbII MOMUATHICHUMHH, MOJUIU3UH, TIOJUIAKTUL,
MOJIUIAKTUI-CO-TJIMKO3UT, TOJIMAHTUAPU]L, MOJTH-E-KAMIPOJIAKTOH, A MOJUMETHUIMETAKPUIIAT, TIOJIU
(N-M30npOonuI aKpUIaMu), MOJTUIENTHI, U UX KOMOWHAIMK. B HEKOTOPBIX BapraHTax
OCYILECTBJICHUS] OPTraHUYECKOTO SApa MPEACTABIISET COOON MOJMAMHIOAMUH ASHAPUMED HUITH

noyimMep nojau-L-1usun.

B HeKOTOpBIX BapUaHTaxX OCYLIECTBJICHUS, CBS3bIBAIOINNE YIACTKH KOMIIOHEHTOB CBSI3bIBAHUS
B3aUMOJEHUCTBYIOT APYTUMHU 3JIEMEHTAMHU, KOTOPBIE MOTYT IPUCYTCTBOBATH KAK YacCTh
OpraHUYecKON CTPYKTYpHI siapa. B mpyrux BapuaHTax OCYIIECTBJICHUs OPraHUYECKOE AP0
JepUBATU3NPOBAHO C MHOXKECTBOM 3JIEMEHTOB CBSA3bIBAHUSA, TAKUX KaK, HAIIpUMep, KOMOMHATOPHbIE
caMocoOUparoLINecs: MPOU3BOAHbIE qumupuaamona. CBs3YIOLIHe 3JIEMEHThI MOTYT CBSI3BIBATHCS CO
CBSI3BIBAIOIIIMMU OOJIACTSIMU KOMITOHEHTA CBSI3bIBAHUS C MTOMOLIBIO OTHOTO MJIM HECKOJIBKO
MEKMOJIEKYJISIPHBIX CHIJI C MOCTIEAYIOMIel caMOCOOPKOH B CIIUTYIO C€Th UM TMPOTreb.
HenpepbiBHOE pacmpocTpaHeHHe CIIUTONH CETH, MOKET ObITh OTPAHHYEHO WU MPEKPAIIEHO
TEPMUHHUPYIOIIMMU KOMIIOHEHTaMHU, KOTOPbIE TAKXK€ MOTYT PearupoBaTh ¢ 00NACTSIMU CBSI3bIBAHUS
KOMITOHEHTA CBsi3bIBaHMs. CBsI3bIBAIOIIAsT O0JIACTh 3JIEMEHTA CBS3BIBAHHS MOXKET ObITh BbIOpaHa B
3aBUCHMOCTH OT THUIIA CBSI3bIBAHUS, HA OCHOBE MPUHLIUIIA MOJIEKYJISIPHOTO PAaCO3HABAHUS B TOM

qHUCJIC.

Ha ¢ur. 2 noka3zaH BapuaHT OCYLIECTBJICHUS H300PETEHUS B BUIEC CAMOOPTAHH3YIOIUXCS
KOMOMHATOPHBIX JMHAMHYECKHUX TPOU3BOAHBIX TUIMHPHIAMOJIA U MPUHIUIT UX CHHTE3a.
MHOTrO4YHUCIeHHbIE ASHAPUMEPbl H3BECTHBI B JAHHOM 00JacT TeXHUKH. [IpenmyiiecTBo
JIEHIPUMEPOB sEP 3aKIOYAIOTCS B UX OBICTPOM CHHTE3€ U JIETKOH CITIOCOOHOCTH K
(1)YHKLII/IOHaJ'II/I3aL[I/II/I 3a CUET JIETKOI'O CBSI3bIBAHUS DJIEMEHTOB. B HEKOTOPBIX BapHaHTax
OCYILECTBJICHUSI HACTOSIIETO U300pETeHHS ACHAPUMEP MOXKET ObITh CHHTE3HPOBAH, ITyTEM
BKJIFOUEHHSI BHYTPb ce0s1 0053aTeNIbHBIX 3JIEMEHTOB KaK YaCTel CTPYKTYpbl. AJIbTEPHATUBHO, B
APYTHX BapHaHTaX OCYLIECTBIEHUS H300pETeHUS BO BpeMs CUHTe3a AeHIpUMepa,
PeaKIOHHOCTIOCOOHAst PYHKIIMOHAJIbHAS YacTh (TPYIINa) MOXKET MPUCYTCTBOBATh B KAKIOU TOUKE

TEPMHUHAJIBHOTO 3JIEMEHTa, TOOABJIEHHOTO K CBSI3YIOLIEMY 3JIEMEHTY BHYTPH siapa. [Ipumepsr
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KOHKPETHBIX JCHAPUMEPOB, NIPUT'OAHBIX IJISA I/1306peTeHI/I$I, BKJIIOYAIOT TAKOM KaK

nosuamunoamMunHbiii (ITAM-gernpumep).

MHorue nojauMepbl H3BECTHBI B JAHHOM 001acTy TexHUKH. [IpenmyInecTBo HCronb30BaHus
NOJIMMEPHBIX Sep 3aKII0YAI0TCs B €10 OBICTPOM CHHTE3€ U €r0 CHOCOOHOCTH OBITh JIETKO
q)YHKLII/IOHaJ'II/ISI/IpOBaHHbIM CKPCILIA UM 3JIEMCHTOM. B HEKOTOPLIX BaApHUAHTAX OCYLHECTBJICHUSA
HACTOSALIEro H300peTeH s, B CTPYKTYPY MOJIMMepa MPH CUHTE3€ MOXKET ObITh BKIIIOUEH
CKPETUISIO LN 3JIeMEHT. AJIbTEPHATHBHO, B IPYT'HX BapPUAHTAaX OCYINECTBICHHUS,
peaKkLHOHHOCIIOCOOHBIE (PYHKIIMOHAIBHBIE IPYIIIBI HAa TOJUMEPE MOXKET ObITh IepUBATU3UPOBAHBI C
XUMUYECKUMHU (pparMeHTamu, 00ecreunBaroIUMK (QYHKIIMIO CKPETUISIOIIETo 31ieMeHTa. Tak,
HaIpuMep, NOJUNENTUABI, COAEPKALUE B CTPYKTYpe OCTATKU JIU3UHA C PEaKLIUOHHON
amuzorpynmnoi (-NHz) MoryT O6bITh QyHKIIMOHATM3UPOBHBI CO CBA3BIBAIOLINMHU 3JIEMEHTAMH.

OI[HI/IM U3 MPUMEPOB ABJIACTCA NNOJIUIICTITH] - ou-L-TU3uH.

B HEKOTOpBIX BapHaHTax OCYIIECTBJIEHU [Ba UK Oosee pa3IuYHbIX CTPYKTYPHBIX KOMIIOHEHTA
MPUCYTCTBYIOT, B 3TOM CJIy4ae KakAbli CTPYKTYPHbIH KOMIIOHEHT MOXKET UMETh CBSI3bIBAIOLIIE

oOnactu (rpynmbl) st 00pa30BaHMsI CBA3H CO CBSI3YIOIIUM KOMIIOHEHTOM.

B HEKOTOpBIX BapHaHTax OCYIIECTBJIEHHs HACTOSIIEr0 H300pETeHNs], CTPYKTYPHBIH KOMIIOHEHT
MOXeT ObITh MPEACTaBJIEH MOJINAMUI0AMUHOM JEHIPUMEPOM, AEPUBATU3UPOBAHHBIM CO
CBSI3YIOILIMM 3jieMeHTOM / aneMeHTamu, Takumu kak ojuronentun KKRKRKRKR u cBsizaHHBIM ¢
KOMOMHATOPHBIM CAMOOPTaHU3YIOLINMCS KapOOKCUIMPOBAHHBIM IPOMU3BOIHBIM 3TOTO XK€ MeNTHAA.
ITpumeuanue: K - 370 onHa OykBa Ha3BaHUS AMHHOKHCIIOTHI JIN3HHA.

ITpumeuanue: R - mpencrasisier coboit onHy OyKBY Ha3BaHUsI AMUHOKHCIIOTHI aprHHUHA. B
HEKOTOPBIX BapHUaHTaX OCYILIECTBIEHUs HACTOALIEr0 N300peTeH s, KOHCTPYKTUBHBIN 3JIEMEHT
MOKET Tak:Ke MPENCTABISTh COOON AepHBATU3UPOBAHHBIEC aJaMAHTHHOM HEOPTaHUYECKUE
HAHOYACTULbI, TAKHE KaK AEPUBATU3UPOBAHHBIE AaJaMaHTAHOM HAHOYACTHULbI METAJLIA, WIH
JepPUBATU3UPOBAHHBIE aJAMAHTAHOM HAHOUYACTHUIIBI OKCHIA MeTaiula, OoJjiee KOHKPETHO, HAlpuMep,

HaHOYaCTULAMH 30JI0Ta, ACPUBATU3HNPOBAHHBIMU C aITaMaHTAaHOM.

Tepmunupyrowguii KoMnoHenm

20



10

15

20

25

30

B HEKOTOpBIX BapHaHTax OCYIIECTBIIEHUS] HACTOSIIETrO H300pETeHNs], TEPMHUHHUPYIOLINE
KOMITOHEHTBI 3aHUMAIOT YYaCTKU B3aMMOJCHUCTBUS CBSI3bIBAIOIIMX KOMIIOHEHTOB, JJISl OTPaHHYESHUS
HEMpPEPbIBHOTO PACPOCTPAHEHHUS U POCTA CETH, KOT/Ia TEPMHHUPYIOLINE KOMIIOHEHTBI
NPUCYTCTBYIOT B TOCTATOYHOM KOJIMUECTBE, 110 OTHOIIEHHUIO K 00IACTSIM B3aMMOACHCTBUS B
KOMITOHEHTAX CBsA3bIBaHMA. CBSI3YIOIINI KOMIOHEHT M CTPYKTYPHBII KOMIIOHEHT MOTYT
CaMOCTOSITEIbHO COOUPATHCS B CYIIPAMOJIEKYJSIPHYIO CTPYKTYPY, B TO BpeMsi KaK TEPMUHHPYIOLIHE
KOMITOHEHTBI MOTYT TOJIBKO 3aHUMATh O0JACTH B3aMMOJEHCTBHS U MPEOTBPALLATh AaJbHEHIITYIO
caMocOOpKy (POCT CETH) MEXy KOMIIOHEHTOM CBSI3bIBAHUS U CTPYKTYPHBIM KOMIIOHEHTOM. J1ist
HEKOTOPBIX BAPUAHTOB OCYLICCTBJICHUA HACTOALLECTO I/I306peTeHI/I$I, CTCIICHDb, B KOTOpOﬁ
TEPMHUHUPYIOIINH KOMIIOHEHT OTPAaHWYHBAET MPOLIECC CAMOCOOPKH OCHOBaHA Ha OTHOCHTEIIbHOM
KOJINYECTBEC (KOHL[eHTpaL[I/II/I) CBsA3bIBAOIIUX KOMIIOHEHTOB IO OTHOLHICHUIO K KOJUYCCTBY Y1aCTKOB
B3aMMOJICHCTBHS HA KOMIIOHEHTAX CBA3bIBAHMS. B HEKOTOPBIX BapHAHTaX OCYINECTBICHUS
n300peTeH s1, KOra KOHLEHTPALsI TEPMUHUPYIOIIMX KOMIOHEHTOB JOCTHIAET JOCTATOUHOrO
yPOBHs1, HAOMIOJaeTCsl cCaMOCOOpKa U3 TpeX KOMIIOHEHTOB: (1) CTPYKTYpHBIH KOMITIOHEHT, (2)
CBSI3YIOIII KOMITOHEHT, U (3) TEpPMUHUPYIOLINUH KOMIIOHEHT, YTO IPHBOIUT K 0OPa30BaAHHIO
4yacTUL (HAHOYACTHII), & He CIIUTOM CeTH WK ruaporens. [IpeumyiinecTBo 3TOro noaxonaa K
CYTPaMOJIEKYJIIPHOMY MOJYyUEHHIO HAHOPA3MEPHBIX YaCTHUI] 3aKJIIOYAETCS B TOM, YTO pa3Mep
KOHEYHBIX 4aCTHIL (HAHOYACTHUI) MOXKET OBITh JIETKO PACCYMTAHO MyTE€M U3MEHEHHsI OTHOCHUTENbHbIX

KOHLIEHTpal1ii KOMIIOHEHTOB B CMECH Ipernapara.

B HEKOTOPBIX BapraHTaxX OCYIIECTBICHUA TepMI/IHI/Ip}IIOLLII/Iﬁ KOMIIOHEHT UMECT OJUH CBHBBIBaI-OH_II/Iﬁ
3JIEMEHT, KOTOPBIi CBSI3BIBAETCS C ONHON M3 obnacTeil B3aMMOEHCTBUS Ha CBA3YIOLIEM
KOMIIOHEHTE. B 3TUX cily4asx, Kaskablii TePMUHUPYIOLIUN KOMIIOHEHT UMEET TOJIBKO OJUH
CBSI3BIBAIOIINH 351eMeHT. CBsI3bIBAIOIINI 3JIEMEHT NPEACTaBIsieT cOO0 XUMUIeCKUH pparMeHT,
KOTOPBIH CBSI3bIBAETCS C 0OJIACTHIO B3AaUMOEHCTBHSI KOMIIOHEHTA CBS3bIBAHMS C TIOMOILBIO OJTHOTO
HJIM HECKOJIBKO MCXKMOJIEKYIISIPHBIX CHJL. Ot TEPMUHUPYIOIIHNE KOMIIOHCHTbBI BSaHMOﬂeﬁCTBy}OT
TOJIBKO C OZIHOM 0OJIACTBIO B3aUMOAEHCTBUS Ha CBA3YIOLIEM KOMIIOHEHTe. B 3ToM ciydae

CIIMBAaHUA MCXKAY TCPMHUHHUPYIOIIUM KOMIIOHCHTOM U CBA3YIOIHUM KOMIIOHEHTOM MOKHO n30€eKaTh.

TepMUHUPYIOTIHI KOMIIOHEHT MOKET MPEACTABIIATh COOOH MOMMED, MOTHUIETTHI, OJTUTOCaXapUT
WM HeOONBIIYIO MOJIEKYJY ¥ (PYHKIIMOHUPOBATh TaK JOJITO, TOKA TEPMUHUPYIOLIUN KOMIIOHEHT

B3aUMOZIEHCTBYET C OONACTSIMU CBSI3bIBAHUS CBSA3YIOINEro KOMIIOHEHTa. B HEKOTOpPBIX BapuaHTax
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OCYLIECTBIICHUs] H300pETeHUs] TEPMUHHUPYIOLTHI KOMITOHEHT IPECTaBIsieT COOOH monmumep,
KOTOPBIH MOIYY€EH C UCIONb30BAHUEM CBA3YIOILErO 3JIeMEHTA. B npyrux sapuanrax
TEPMUHHUPYIOIIHHA KOMIIOHEHT MPENCTAaBIsieT COOOH MoK -3 THIICHIJIMKOJIb, AePHUBATU3HPOBAHHBIN

CO CBA3ZYHOIIUM JJIEMCHTOM, HAIIpUMEDP, COACPIKUT OCTATKHU MaJIEMHOBOM KHCJIOTHI.

CynpamonexyisipHasi CTPYKTypa MOXKET UMETh J1Ba WK 0oJiee TEPMUHHUPYIOLINX KOMIIOHEHTa. B
5TUX CLIEHAPUAX CYIIPaMOJIEKYJISIPHAst CTPYKTYpa MOXKET UMETh 2, 3, 4, 5, uiau 6 pa3auyHbIX
TEPMHUHUPYHOIUX KOMIIOHCHTOB. Ka}Kﬂblﬁ TepMI/IHI/Ipy}OH_II/Iﬁ KOMITOHEHT MOJKET UMETb OOAHUH U TOT
JXKE CBﬂSbIBaIOLHI/Iﬁ QJIEMEHT, WJIU OHU MOTYT UMETb PA3JIMYHBIC CBA3BIBAIOIIUEC 3JICMCHTBI, HO
KaXK/IbIH CBSI3BIBAIOLIUI 3JIEMEHT OyI€T B3aMMO/IEHCTBOBATh CO CBSI3BIBAIOINEH O0NACTHIO

CBA3BIBAIOIIECIO KOMIIOHEHTA.

Cessizvisaiouytie KOMNOHEHMbL

CBﬂSbIBaI'OU.[I/IC KOMITOHEHTbBI UMCOT MHOYKECTBO YHACTKOB CBA3BIBAHUs, KOTOPBIC
B3aUMOJICUCTBYIOT U CBSI3bIBAIOTCSI CO CTPYKTYPHBIM KOMIIOHEHTOM M TEPMHUHATOPHBIM
KOMITOHEHTOM M MOTYT BKJIIOUYaTh B €05l TEPMUHATOPHBIN KOMIIOHEHT, BBIOPAHHBII U3 IPYIIIIHI,
cocTosiielt U3 HeMoAu(pUUUPOBAHHOTO KOOATaMUHA, IUMTUPUIAMOJIA, OCHOBHBIX AMUHOKHCJIOT,
HemonudumpoanHoro nentuaa, Takoro kak KKRKRKRKR, u ir060ii ux komOuHaimu. O6nacth
CBSI3bIBAHUS ITPENCTABIsIET COOOH XUMUYECKUH (PparMeHT, KOTOPBIH CBSA3bIBAETCS C CTPYKTYPHBIM

KOMITIOHCHTOM U TCPMHHUPYIOIIUM KOMIIOHCHTOM OJTHOH UJIN Ooiee MECKMOJIEKYJIIPHBIX CHIL.

B HEKOTOPBIX BapUaHTaxX OCYIHECTBIICHUA MOT'YT OBITH UCITOJIb30BAHbI ABa UJIHU Oouee PasINIHBbIX
CBA3BbIBAOIINX KOMIIOHCHTOB, ITIPU YCJIOBHUHU, YTO 00a UMEIOT 00IACTH CENEKTUBHOIO

B3aUMOJIEHCTBUS, KOTOPBIE CBSI3BIBAIOTCA CO CTPYKTYPHBIMU U TEPMUHHUPYHOLIUMH KOMIOHEHTAMH.

CBsI3bIBAIOII M KOMIIOHEHT MOJKET MPEACTABJISITh COOO0 MONUMED, OJTUrOcaxapul, TN
nosunentyn. Kak cBA3bIBAIOINUI KOMIIOHEHT MOXKET ObITh HCHOJIB30BaH 000 MOAX OASIIIAN
MaTepHuall CO MHOKECTBOM 00JiacTell CBsI3bIBaHMS. B kKauecTBe CBSI3bIBAIOIIErO KOMIIOHEHTA TAKKE
MOXKET 6bITb UCITIOJIB30BAH IMMOJUDTUIICHUMUWH UJTU paSBeTBHeHHbIﬁ TIOJINDTUJICHUMUH
JIepUBATU3UPOBAHHBIN ¢ MHOKECTBOM YUAaCTKOB CBSI3bIBAaHUS. KOHKPETHBIN MPUMEP CBA3BIBAOILETO

KOMITOHEHTA 3TO Pa3BETBIICHHBII IepUBATU3UPOBAHHBIN ¢ O€Ta-IUKIOAEKCTPUHOM
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NOJIMATHIIEHUMUH. [[pyroil npumep CBSA3YIOIIEro KOMIIOHEHTa 3TO MOJU-L-JT13uH,

JepUBATU3UPOBAHHBIN C B-IIMKIONEKCTPHHOM.

Monexynapnoe pacnoznasanue

B HEKOTOpBIX BapHaHTax OCYIIECTBIIEHUS] HACTOSIIEr0 H300pETeHNs, CBA3bIBAIOLIIE O0IACTH U /
WJTH CBSI3bIBAIOILHE 3JIEMEHTBI SIBJIIIOTCS 3JIEMEHTAMH MOJIEKYJISIPHOTO Paclo3HaBaHus. Jpyrumu
ciioBamMH, 00JIaCTh CBSI3BIBAHUS 00pa3yeT mapy MOJIEKYJISIPHOTO PACIO3HABAHUS CO CTPYKTYPHBIM

KOMIIOHCHTOM WJIU TCPMUHHUPYIOIIUM KOMIIOHCHTOM.

Ha ¢ur. 3 npuBeneH NpUHIUI MOJIEKYJISIPHOTO PACTIO3HABAHUS MEKAY Pa3IMYHBIMU BEIECTBAMH
Ha OCHOBE HYKJIEOTHJIOB, KaK CTPYKTYPbI, KOTOpasi UMeeT BaXXKHOE IPUMEHEHNE B HEKOTOPBIX
BapUaHTaX 3TOro H300peTeHusi. MoJeKyIsipHOe pacrio3HaBaHUE OTHOCHTCS] K KOHKPETHOMY
B3aMMOZENCTBHUIO MEXY ABYMsI UM OoJiee MOJIeKyJIaMH depe3 OfHy nin Oonee
MEKMOJIEKYJISIPHBIX CHJI. MOJIeKyJIbl, y4acTBYIOIIHUE B MOJIEKYJIIPHOM PAaclO3HaBaHUM 00JafaoT
MOJIEKYJIIPHON KOMITJIEMEHTAPHOCTBIO M Ha3bIBAKOTCS TAPHOE MOJIEKYJIAPHOE PACIIO3HABAHKE UJIH
XOCT-TOCTEBOH KOMIUIEKC. B 3TOM cilydae TEpMUHBI «XO35IMH» U «TOCTU» He NMPHUIAI0T 0codoe
OTHOLIEHHE, HO OMUCHIBAIOT TOJIBKO J1BA COEIUHEHHUS, KOTOPbIE MPOSBISAIOT MOJIEKYJISIPHYIO
KOMILIEMEHTAPHOCTb, T.€. CBA3BIBATHCS APYT C APYTOM C TOMOUIBIO MOJIEKYJISIPHOTO
pacno3HaBaHusl. A «XO35IMH» U TOCTbY» CBSI3BIBAIOTCS IPYT C IPYTOM, B TO BPEMS Kak J1Ba
COEIMHEHHS «X03sMHa» HeT. MONeKyIsipHOe pacIlio3HaBaHUE 3TO Crien(UIHOE B3aNMOIEHCTBHE,
O3HaYarollee, YTo KaX/bli 3JIEMEHT MOJIEKYJIIPHOTO PACIIO3HABAHMSI OYAET CBSI3BIBATHCS C
KOMILJIEMEHTAPHBIMH MOJIEKYJIAMH, UMEIOIUMH OTIpeNeIeHHbIe CTPYKTYpHbIe ocoOeHHOCTH. B
o01mem, KOMITOHEHTBI IIap MOJIEKYJIIPHOTO PACIO3HABAHMS CBA3BIBAIOTCS APYT € IpyroM Oosee
IUIOTHO, Y€M B CJIyyae JUIsl HeCenu(pUuecKoro CBsI3bIBaHMsI, TaK KaK B3aUMOJEICTBUS, KOTOpbIE
MIPOUCXOIAT MEXKAY ABYMs JIEMEHTAMH MOJIEKYJISIPHBIX PAaCIIO3HABAHMYSL, SIBIISTFOTCS

MHOI'O4YHUCJICHHBIMU.

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHs N300peTeHHs aphbl MOJIEKYJISIPHOTO PACcIIO3HABAHUS
BKJIFOYAIOT HEOOJbIITNE MOJIEKYJIbl — KOMIUIEKCHI THIIA X O35IMH/TOCTh (BKJIFOYAsi, HO HE
Ol"paHI/ILII/IBafICb KOMITJICKCAMHU BKJ'IIOLICHI/IH), Hapr KOMHHeMeHTaprIX HOCJ'Ie)IOBaTeJ'IbHOCTeI\/'I

onuronykieorunos (Hanpumep, JHK-AHK, JITHK-PHK uan PHK-PHK, koTopseie cBsi3bIBatrOTCS
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JPYT C IPYrOM MyTeM TMOpHUIU3aLiH ), aHTUTEI0-aHTUTeH, OeTOK-cyOcTpat, OeOK-HHTHOUTOp, 1
Oenok-0enKoBble B3aUMOJEHCTBUS (Takue Kak anb(a-crupaibHble NeNTHAHbIE LeNH U B-THCTOBbIE

MENTUIHBIE LETTH).

B HEKOTOpBIX BapHaHTax OCYIIECTBIEHHs H300pETEeHUs CYIIPaMOIEKYIIPHbIE CTPYKTYPBI
CaMOCOOUPAIOTCS IyTEM MOJIEKYJIIPHOTO pacro3HaBaHus. B 3Tom ciydae oOnacTu CBsI3bIBAaHUS HA
CBSI3BIBAIOIIEM KOMIIOHEHTE 00pa3yeT napy MOJIEKYJISIPHOIO PACIIO3HABAHMUSI CO CBSA3bIBAHUEM
3JIEMEHTOB Ha CTPYKTYPHOM 3jieMeHTe. CBsI3bIBaHNE 3JIEMEHTOB HA TEPMUHAIBHOM KOMIIOHEHTE
TaKXKe MPOMCXOANT C yUaCTKAMHU CBSI3bIBAHUSI HA KOMIIOHEHTE CBSI3bIBAHUS C 00pa30BaHUEM Iapbl
MOJIEKYJIIPHOTO pacro3HaBaHus. [1apbl MOJIEKyJISIPHOTO pacro3HaBaHMs, 0Opa30BaHHBIE MEKIY
KOMITOHEHTOM CBSI3bIBAHHSI U CTPYKTYPHBIM KOMIIOHEHTOM U MOT'YT ObITh TAKUMH K€, KaK Hapsbl
MOJIEKYJIIPHOTO pacrio3HaBaHusi, 00pa30BaHHbIE MEXY KOMIIOHEHTOM CBSI3bIBAHUS U
TEPMUHAJIBHBIM KOMIIOHEHTOM, WJIH OHH MOTYT OBITh pa3HbIMU. JIpyriMHU CJIOBAMHU, B HEKOTOPBIX
BapHaHTaX OCYIIECTBIICHNS N300PETeHUS CBSI3bIBAIOIINI 3JIEMEHT HA CTPYKTYPHOM KOMIIOHEHTE
MOXeT OBbITb TAKHM K€, KaK CBSI3bIBAIOIINI 3JIEMEHT Ha TEPMUHHUPYIOLIEM KOMIIOHEHTE, WU OHU
MOTYT OBITh Pa3HBIMH, HO 00a CBSI3bIBAIOLINX 3JIEMEHTA CBSA3BIBAIOTCS C TOM Jke 00JIaCThIO

CBsA3bIBAHUA HA KOMIIOHCHTC CBA3bIBAHUS.

Jlnst HacTosIero n300peTeHus, napbl MOJIEKYJISIPHOTO PACIIO3HABAHMS BKIIFOUAIOT Iapbl
MOJIEKYJIIPHOTO paclio3HaBaHusl, KOMOWHAIIMU Tap MOJIEKYJIIPHOTO PACIIO3HABAHUS U MHOKECTBO
HECKOJIBKUX Tap MOJIEKYJIIPHBIX pacro3HaBaHus. HekoTopsle npuMepHble BAPUAHTHI
OCYILIECTBJIEHUS] H300pETEeHNUs BKJIIOYAIOT UCIIONb30BAHNE TIap MOJIEKYJIIPHOTO PACIIO3HABAHMS,
COCTOAIINE U3 alAMAHTaH--IHKJIONEKCTPHHOBOTO KOMILIEKCa, THa300eH3eH-0-
LUKJIOAEKCTPUHOBOI'O KOMIUIEKCA, CTEPOUI-OCHOBAHHBIX AP MOJIEKYJISIPHOIO Paclo3HaBaHus, nap
MOJIEKYJISIPHOI'O PaCcIIO3HaBAaHUs HA OCHOBE IUPEHA, CTEPOUIOB, POAAMHUHA B KOMIUIEKCE C
LIUKJIONEKCTPUHOM, JTOKCOPYOHLIMHA B KOMIUIEKCE C LIUKJIOAEKCTPUHOM, OMOTHH-CTPENTaBUINHOM,
KOMILJIEMEHTAPHOM Mapbl OCHOBAHUI HYKJIEOTUAOB, KOMILJIEMEHTAPHON Mapbl HYKJIEOTUAOB,

KOMILJIEMEHTAPHOH Mapbl OJIMTOHYKJIEOTUIOB, M NX KOMOUHALINH.

@yHKlﬂlOHCl]leble QJIEMEHN bl
B HEKOTOPBIX BapHUaHTaX OCYLIECTBJICHUA HACTOALIECTO 1/1306peTeH1/1$1, 10 MEHbIIEH MEpE, OOUH 13

CTPYKTYPHBIX KOMIIOHCHTOB, CBﬂSbIBa}OLL[I/Iﬁ KOMIIOHEHT HJIU TepMI/IHI/IpYI-OH.[I/Iﬁ KOMIIOHECHT,
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BKJIFOYA€T B ce6${ q)YHKHHOHaHBHbIﬁ JJICMECHT. q)YHKI_[I/IOHaJTbeIﬁ QJIEMCHT MOXKET MPEACTABIIATH
co00l XUMHYEeCKU (PparMEHT, KOTOPBIH MPUAAET JOMOJHUTEIbHYIO (PYHKLIUIO UK AKTUBHOCTh
CYIPaMOJIeKyJISIPHOM CTPYKTYype, He MPHUCYINYIO €if MoKa (yHKIIHOHAIbHBIN 3JIEMEHT OTCYTCTBYET.
OYHKIMOHAIBHBIH 3JIEMEHT MOXKET MPEACTABISATH COO0I CBeTOM3TyUaroiee (T.e.
dbayopecuuupyroiee wiu Gochopecupyrolinee) COeTMHEHNE, TaKoe Kak KOMOMHATOPHOE
caMOOpraHm3yolIeecs MpousBogHoe pudodrasuna. @uyopeciuupyromue u Gocopecupyronme
CYIPaMOJIEKYJISIPHBIE CTPYKTYPbI MOTYT OBITh UCTIOJIb30BAHbI, HATIPUMED, B BU3YyaJIH3aLHU
UCCIIeNOBaHUH in vitro win in vivo. Tak, HanpuMep, TIOMUHECHEHTHbIH prOO(IaBUH TOA
nevicrereM Y ®-cBeTa M MOKET ObITh UCTIOJB30BAH B KAU€CTBE (PYHKIIMOHAIBHOTO 3JIEMEHTA.
OYHKIMOHABHBIN 3JIEMEHT MOKET TaKKe MPEICTaBIATh COOON COeMHEHHE, COepIKalee
PaAMOAaKTUBHBINA UM MArHUTHO-aKTUBHBIN U30TON. Tak, HanmpuMep, MO3UTPOH - U3JIyHaroL1e
u30TONbI, TakKe kak **Cu MokeT ObITh HCTIONIB30BAH ISl U3MEPEHHUS OHOPACTIPeeeH s
CYNpPaMOJIEKYJIIPHBIX CTPYKTYp. Jpyrue nonesHpie moaxoasiie H30TOMbI ObLITH ObI O4eBHTHBI

m000My CIeMAaJIHCTY.

Ha ¢ur. 4. npuseneHo cxeMy cuHTe3a 1151 (YHKIMOHAIBHOTO 3JIEMEHTA B KaUeCTBE IpUMepa
OCYILIECTBJIEHUS HACTOSAIIEr0 U300peTeHNs, B KOTOPOM (PYHKIIMOHAIIBHBIM 3JIEMEHTOM SIBJISIETCS
nuHamudeckuit pudodaasuH (IV), ¢ 44 KOMIOHEHTaAMH B CMECH, KOTOPBIE PEArHPYIOT APYT €
APYyTroM, a Taxke ¢ GOopMyIIOH I BBIYHCIEHNST KOMOMHATOPHOT'O CHHTE3a U CXeMbl CHHTE3a
MOJTHOCTBIO €r0 3aMELIEHHOro MPpOou3BOAHOTO, rae m = 1, k =4, u monudukarop (II), seasercs
TeTpa-CyKiuHUI pubodaaBiHOM (B). B HEKOTOpPBIX BapHaHTaX OCYIIECTBICHHS U300pETEHMS,
(YHKIIMOHANBHBIN 3JIEMEHT MOKET OBITh TAPTreTHBIM 3JIEMEHTOM, KOTOPBII JOCTaBIsAETCSA
Onaronapsi CynpamoJIeKyISIpHOH CTPYKType B KOHKPETHbIE KIeTKH. Taknue CUCTeMbI JOCTABKH C
(YHKLMOHANBHBIMHU 3JIEMEHTAMH BHYTPH MOTYT OBITh IIPEACTABIEHBI OJUTOHYKJIEOTHAAMH,
aHTUTENaMU, 1 HeOONBIINMHI MOJIEKYJIAMU, KOTOPBIE CBSI3BIBAIOTCS € O€NKaMU KJIeTOYHON
NOBEPXHOCTH. B obmem, 000l Xumideckuii (parMeHT, KOTOPbIH crielin(UUeCcK CBS3BIBACTCS C

OIHHUM MK OoJiee peLienTOpaMH KJIETOYHOH MOBEPXHOCTH MOTYT OBITh BKJIIOUEHBI B

CYIIPaMOJIEKYJISIPHYIO CTPYKTYPY, 4TOOBI OBITh (DYHKIIMOHAJBHBIM 3JIEMEHTOM. benkamu KieTouHOM

MOBEPXHOCTH MOTYT OBITh, HAIIpUMep, OesIkH, Ha paKOBOH KJIETKe WM Ha OaKTepHsIX HIIH rpubdax.
KonkpeTHble npuMepb! PyHKIIHMOHAIBHBIX 3JIEMEHTOB, KOTOPBIE SIBJISIOTCS KJIETOYHBIMU

TapreTHBIMU (parMeHTaMu OpUEHTALNH JUIs HACTosAero n3ooperenus, MoryTt 6b6rtb RGD u EGF,
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¢donueBas KUCIOTA, TpaHC(HEPPHUH, U BKIIIOYATh AHTUTEJIA HALIEJICHHbIE HA MAPKEPhI KJIETOYHOMN

MOBEPXHOCTH, TaKHe Kak, Hanpumep, I'epuentun nist Her2 B kieTkax paka MOJOYHOM JKEJIE3bL.

JLyist 5TOrO N300peTeHus! B Ka4eCTBE (PYHKIIMOHAIBHOTO 3JIEMEHTa MOXKeET ObITh BbIOpaH CBOOOIHO
MPOHUKAIOIINN B KJIETKY ()YHKIHMOHAIBHBIH 3JIEMEHT, KOTOPbII NeCTBYET Yepe3 PyHKIHUEO
yBEJIMYEHHSI MPOHULIAEMOCTH KJIETOUHBIX MeMOpaH. Crieruduueckre NpUuMepbl IMTaHI0B, KOTOPbIE
YBEJIUUNBAIOT MPOHUIIAEMOCTb KJIETOUHOM MeMOpansl, BKimouatoT TAT nurana. Paznuunsle npyrue
JIUTaH/IbI, JEHCTBYIOMINE Yepe3 MPOHULIAEMOCTh KJIIETOUHOM MeMOpaHbI TAKKe MOTYT OBITh

HCIOJIb30BAHBI B HEKOTOPBIX BapUaHTAX OCYIICCTBICHUSA HACTOSALICTO I/I306peTeHI/Iﬂ.

B HEKOTOpBIX BapHaHTax OCYIIECTBIICHHSI HACTOSIIIETO H300pETEeHHs CYIIPaMOIIeKysIpHast
CTPYKTypa MOKET UMeThb ABa Uiu Oonee QyHKIIMOHATBHBIX 3J1eMeHToB. Hanpumep,
CYIpaMOJIeKyJIIpHAast CTPYKTYpa MOKET HMETh JIBA TAPTETHBIX (PYHKIIMOHATIBHBIX 3JIEMEHTA B
Ka4eCcTBe CPECTBA JUIsl MOBBILIEHNsI CEJIEKTUBHOCTH IOCTABKHU B HY>KHbIE KJIETKHU, WJIH B KAU€CTBE
CpeAcTBa 115 NOBbIIeHNs aQPUHHOCTU CBSI3bIBAHHSI C ITOMOLIBIO HECKOJIBKUX (PYHKIIMOHAIBHBIX
3JIEMEHTOB, HAPABJIEHHBIX Ha MIOBEPXHOCTHOE TAPreTHOE B3auMozeiicTeue Oenok-kierka. Kierka
O3Ha4yaeT OMOJIOrMYeCKyIO KJIeTKy. Jlpyrue npuMepsl HECKOIBKUX (PYHKIIMOHATIBHBIX 3JIEMEHTOB
BKJIFOUAIOT CYMPAMOJIEKYJIIPHbIE CTPYKTYPhI, HMEIOLIHE TapTeTHbIE (PYHKIIMOHATIBHbIE 3JIEMEHTHI U
uMeronre GyHKIHNOHAIbHBIE 3JIEMEHTBI YBEINYESHUS IIPOHUIIAEMOCTH KJIETOK, KaK CPECTBO IS
KOMOMHHMPOBAHUSI CHHEPTUYECKUX 3(PPEKTOB YIydLIEHHONH TPAHCIIOPTUPOBKHU NpenapaTa K KJIeTKe U
YBEJNYEHHsI TPOHULIAEMOCTH KIIETOUHOW MeMOpaHb!. Erte oquH npumep u3 CHHEPreTHIECKOro
NEeWCTBUSI MHOKeCTBA (DYHKIIMOHAIBHBIX 3JIEMEHTOB B CYIPAMOJIEKYJISIPHOH CTPYKTYpE 3TO
HCTIOJIb30BAHUE CYTPAMOJIEKYJISIPHOIN CTPYKTYpbI, Merotei (1) KOMIOHEHT BU3yaIi3aluy,
(YHKIIMOHAIBHBIN 3JIEMEHT, KOTOPBIH SBJISIETCS] CBETOU3IYUAOIIUM HIIH (PYHKIIHOHAIBHBIM
3JIEMEHTOM PaJuoN30TONa U (2) TapreTHbIN QYHKIMOHAIBHBIN 3JIEMEHT AT BU3yalu3aluu
LIeNIeBbIX KJIETOK. HacTosimue BapraHThl OCYIIEeCTBICHUS H300pETeHNs BKIIIOYAIOT B ceOs
HCTIONIb30BaHNEe KOMOMHAIMH (DYHKLIMOHAIBHBIX 3JIEMEHTOB, TAKUX KaK J1BA TAPTeTHBIX
(YHKIIMOHAIBHBIX 3JIEMEHTA, B T.4. (YHKIIMOHAIBHBIA 3JIEMEHT YBEINYEHHsI IPOHULIAEMOCTH
KJIETOYHBIX MeMOpaH, 00 NBYX TapreTHHIX (PYHKIMOHATIBHBIX 3JIEMEHTOB B T.4. (YHKLINOHAJIBHbIN
3JIEMEHT BU3YyaJM3alliy, a TAK:Ke HCIIOMb30BaHNEe KOMOMHAIIMN YKa3aHHBIX BbIlIe (yHKIIMOHATIbHbBIX

JJIEMCHTOB.
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B HekOTOpBIX BapHaHTAaX OCYLIECTBIICHHUS] HACTOSIIErO U300PETeHMUs, CYIPaMONEKyIsIpHast
CTPYKTypa BKJIFOUAET B ce0s1 1Ba WK OOJiee TEPMUHHUPYIOLINX KOMIIOHEHTA, KOKABIA 3 KOTOPBIX
MOKET JIOTIOJIHUTENBHO BKJIFOUATh B Ce0s1 (PYHKLIMOHANBHBIN 31eMeHT. B 3ToM ciyyae,
MHOKECTBEHHBIE (DYHKLIMOHAJIBHBIE 3JIEMEHTBI MOTYT ObITh BBEIEHBI B YACTHULLY C TTIOMOIIBIO
HECKOJIbKUX TEPMUHUPYIOIIUX KOMIIOHEHTOB. Hanpumep, cynpaMonekysipHas CTPyKTypa MOXKeET
umeTh (1) TepMUHHUPYIOIINN KOMIIOHEHT, HE UMEIOIIUN HUKAKOTO (PYHKIIHOHATBHOTO 3JIEMEHTA U
(2) TEpMUHUPYIOLINI KOMIIOHEHT, UMEIOIINUN TaAPT€THBIA 3JIEMEHT. TEepPMUHUPYIOIINE KOMIOHEHTHI,
He uMeronre PyHKIHOHATBHOTO 3JIEMEHTa MOTYT OOMEHUBATHCS C TEPMUHUPYIOLITUMHU
KOMIIOHEHTaMH UMEIOIINX (PYHKIIHOHAJBHBIN JIEMEHT MyTeM 00paboTKU CynmpaMONeKySIPHOM
CTPYKTYpPbl BTOPHYHBIM TEPMUHUPYIOIIMM KOMITIOHEHTOM UJIH IyTeM 00paOOTKH
CYNPaMOJIEKYJIIPHOU CTPYKTYPBI CMECHIO IPYTUX TEPMUHHUPYIOIINX KOMIIOHEHTOB. AHAJIOTUYHO,
CYIPaMOJIEKYJISIPHAS. CTPYKTYPa MOKET OBbITh MOJIyY€Ha C UCIIOJIb30BAHUEM CMECH

TEPMUHHUPYIOIINX KOMIIOHEHTOB, KaK/IbIH U3 KOTOPBIX OyAET BKIIIOUEH B CYPAMOJIEKYIISIPHYIO

CTPYKTYDY.

Haepysxu (epy3)

B HEeKOTOpBIX BapHaHTaxX OCYILECTBJICHHS HACTOSILErO H300PETEHHs CYIPaMOJIEKyIspHAast
CTPYKTypa MOKET BKJIFOYATh B ce0st Harpy3Kky. Harpyska onpenenstoTcst Kak X HMUYIECKHi
(dparMeHT, KOTOPBIH MOXKET ObITh HHKAIICYJIHPOBAH BHYTPb CYIIPAMOJIEKYJSIPHON CTPYKTYPBI, U
KOTOPBIIl MOXKET BBICBOOOXKIATHCS U3 CYNPAMOJIEKYJIIPHON CTPYKTYphL. B HEKOTOPBIX BapuaHTax
OCYILECTBJIEHHsI HACTOSIIEr0 H300PETEHUsI, TPY3 MOTYT CBSA3bIBATHCS C OJHUM HJIH Oosee
CTPYKTYPHBIX KOMIIOHEHTOB, KOMITOHEHTOM CBSI3bIBAHHSI WJIM TEPMHUHUPYIOIIUM KOMIIOHEHTOM. B
HEKOTOPBIX MPEANOYTUTEIbHBIX BAPHAHTAX OCYLIECTBICHHUS] HACTOSIIETO H300pETeHus, Ipy3
MPEeACTaBIISET COOOM XUMHUUECKYIO IPYIITY, KOTOpPask MOXKET HeCIeLN(UIHO CBSA3BIBATHCS CO
CBSI3BIBAIOLIIMME OOJIACTSMH CBSI3YIOIIEr0 KOMIIOHEHTA M KOTOPBIH MPEAOTBPAIlaTh IOMEXH B
caMocOOpKe HAHOYACTHUI] CO CTOPOHBI Tpy3a. Hampumep, B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHMUS
HACTOSIIIEr0 U300PETeHHUS, TPY3 MPENCTaBIsIET COO0I HEOOBINYIO MOJIEKYJy, BBIOPAHHYIO U3
TPYIIIBI, COCTOSIIECH TAKHX JIEKAPCTB, KaK JAOKCOPYOHILIMH, TAKCOJ, PAlaMHLIMH, LIUCIUIATHH, IPYTUe
MPOTUBOPAKOBBIC MPEMNAapaThl, NOJIC3HLIC AJIsI XUMUOTEPAIINU PaKad, B T.4. 66.]'[0[(, NCITUA,
onuronykieotnn, MUPHK, nnasmuaa, MoJiekyibl (CHCTEMBI) TOCTABKH '€HOB,  TAKXKE JIFO0OBIE NX

KOMOWHAIUH.
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IIpennonaraercss, Ayt HEKOTOPBIX BAPUAHTOB OCYIIECTBJICHHS HACTOSIIErO N300pEeTEeHHsI, 4TO
HAaHOYACTULBI HE BO BCEX CIIy4asX MOTYT MHKAICYJUPOBAaTh OAMH U TOT K€ IPy3. B HEKOTOpPBIX
BapUAHTAX OCYIIECTBICHHS HACTOSLIETO N300PETEHNS CYNPaMOJIEKYJISIPHbIE CTPYKTYPbI MOTYT
JOCTaBJIATh TEPANEBTUUECKHE IPOTENHBI U OJIMTOHYKJIEOTU/Ib] K KJIETKe-MHUIIEHH, U CAMH 3TU
CYIIPaMOJIEKYJISIPHbIE CTPYKTYPbI HCIOMB3YOTCS [JIs1 3aIUThI TEPANEBTUUECKUX COeIHMHEHNUH,
0eKOB U / WM OJMTOHYKJIEOTHUAOB OT Jerpagannui. B HEKOTOPHIX BapHaHTaxX OCYIECTBIICHUS
HACTOSALIEro H300peTeHNsl CyNpaMoJIeKyIApHasl CTPYKTypa MOXKET BKJIIOUYaTh B ce0s 1Ba Uiu Oosee
rpy3a. BeiOop COOTHOIIEHHS U KOJMYECTBA IBYX HIIH OOJiee TeparneBTUUECKUX COeTMHEHUH B
CyIpaMOJIeKyJIIPHOH CTPYKType oOecriednBaeT KOPPEKTHYIO JOCTaBKY MPenapaToB B KIETKy. B
HEKOTOPBIX BAPUAHTAX OCYILLECTBICHUs N300peTeHNsl B KaUeCTBe Ipy3a MOMUMO MEJKHUX MOJIEKYJ B
CYIPaMOJIEKYJIIPHYIO CTPYKTYPY MOJKET Takke ObITh BKIFOUEHA IUTa3MHuaa. Bo MHOrMX BapHaHTax
OCYILIECTBJIEHUs] HACTOSAIIEr0 N300peTeHNs IPEIyCMOTPEHO UHKAIICYINPOBATh B

CYNpaMOJIEKyJISIpHbIE CTPYKTYPBI MHOXKECTBO BUJIOB I'PY30B U PA3JIMYHBIX COUETAHUN IPY30B.

Cnocobvl noyyerus: CynpamonexyispHol cmpyKmypol

Hacrosiee n3o0pereHne BKIIFOUAET CriocoObl MOMYYEHUST OMMCAHHBIX BBIIIE ChITPAMOJIEKYISIPHBIX
CTPYKTYp, IyTEM NPUTOTOBJIEHUS CYCIIEH3UHU CTPYKTYPHBIX KOMIIOHEHTOB U CBSI3YFOLIMX
KOMIIOHCHTOB, I[O6aBJ'[eHI/I$[ CBA3YHOLIUX KOMIIOHCHTOB K yKasaHHOfI CyCIICH3H1U. CooTHolieHue
CTPYKTYPHBIX KOMIIOHEHTOB [JIsl CBSI3YIOIIMX KOMIIOHEHTOB U TEPMUHHUPYIOIUX KOMIIOHEHTOB
BbIOMPAIOTCS B COOTBETCTBHHU C 3apaHee OMpeIeIeHHbIM Pa3MepOM yKa3aHHbIX
CYNPaMOJIEKYJIIPHBIX CTPYKTYp. CTPYKTYPHBIE, CBI3YIOIINE U TEPMUHUPYIOIINE KOMIIOHEHTHI
CaMOCOOHPAIOTCS B CYNPAMOJIEKYJISIPHbIE CTPYKTYPbI, IMEIOLIHE, 110 CYIIECTBY, 3apaHee 3alaHHbIN
pa3mep. B HEKOTOPBIX Cilyuasx, 3apaHee 3alaHHbIN pa3Mmep, Mo Kpaiinei mepe, 6bonee 10 HM u

MenbIe 800 HM (HAaHOMETPOB).

HekoTopbie BapHaHThI OCYIIECTBICHHUS HACTOSLIETO U300PETEHHSI BKIIFOUAKOT CIIOCOOBI MOJTyYeHUs
CYIIPAMOJIEKYJISIPHBIX CTPYKTYP.

OnuH o0IMiA TprMep crocoda MONyUeHUs: CYPaMOIEKYJISIPHOM CTPYKTYPbI BKJIFOUYAET B cebst
TAKHE HTAIIbI:

- IPUTOTOBJICHHUE CYCIIEH3UU CTPYKTYPHBIX KOMIIOHEHTOB U CBS3BIBAIOLIINX KOMIIOHEHTOB;

HO6aBJ'IeHI/Ie TEPMUHUPYIOUX KOMIIOHCHTOB K CYCIIEH3UU CTPYKTYPHBIX KOMIIOHEHTOB U
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- CBSI3BIBAIOIIUX KOMITIOHEHTOB C 00Opa30BaHUEM CMECH, U
- (hopmupyroIIIE CYTPAMOJIEKYJIAPHYIO CTPYKTYPY U3 CMECH TEPMUHHPYIOIIUX KOMIIOHEHTOB CO

CTPYKTYPHBIMH U CBA3YIOIINUMH KOMIIOHEHTaAMH.

JIONOJTHUTENTEHO, BAPUAHTHI OCYIIECTBIICHUS BKJIIOYAIOT 00N CIOco0 MOTydeHust
CYIPaMOJIEKYJISIPHOM CTPYKTYPbI BKJIFOYAIOT TAKHE STAIIbI;

- BBIOOP COOTHOLIEHHS KOJTMYECTB CTPYKTYPHBIX KOMIIOHEHTOB K KOJIMYECTB CBSI3YIOIIUX
KOMIIOHEHTOB; U

- BBIOOP COOTHOLLIEHHUS ISl KOJIMYECTB CTPYKTYPHBIX KOMIIOHEHTOB K KOJMYECTBY TEPMUHHUPYIOLITUX

KOMITOHECHTOB.

JIOTIOTHUTENBHO, BAPUAHTBI OCYIIECTBIICHHS BKIIFOUAIOT B ce0s1 001IHiA criocod moyryueHus
CyTIPaMOJIEKYJIIPHON CTPYKTYPBI 3TaIl, B KOTOPOM:
- €CTh BbI60p COOTHOLICHUA AJIsi KOJIMYECTB CTPYKTYPHBIX KOMIIOHCHTOB K KOJUYCCTBY CBA3YIOLINUX

KOMITOHCHTOB.

JIONOJTHUTENBHO, BAPUAHTHI OCYLIECTBIIEHUS H300peTeHNs BKIIOYA0T B ce0s obuuil cnocod
MOJIyYEHUsI CYNPAMOJIEKYJISIPHOM CTPYKTYPBI B KOTOPOM:
- €CTb BbI60p COOTHOLICHUA KOJIMYECTBA CTPYKTYPHBIX KOMIIOHCHTOB K KOJIMYECTBY

TEPMUHUPYIOLIUX KOMIIOHEHTOB.

JIONOJIHUTENBHO, BAPUAHTBI OCYLIECTBICHUS H300pETeHNUs BKIIIOYAOT 00N Cr1ocod MoydeHust
CYyNPaMOJIEKYJIIPHON CTPYKTYPBI AOTIOJHUTENBHO BKJIOYAET B KOTOPOM:
- €CTb BbI60p COOTHOLICHUS KOJIMYECTBA CBA3YHOIUX KOMIIOHCHTOB K KOJIMYCCTBY TCPMUHUPYROLINX

KOMITOHECHTOB.

CooTHOLIEHHE CTPYKTYPHBIX KOMIIOHEHTOB JIs1 CBA3bIBAHUSA KOMIIOHEHTOB C TCPMUHAJIBHBIMU
KOMITOHEHTaMH BBIOMPAIOTCSI B COOTBETCTBUH C 3apaHee ONpeNeIeHHbIM Pa3MepOM YKa3aHHOM
CYNPaMOJIEKYJISIPHON CTPYKTYphL. CTPYKTYPHBIE, CBSI3YIOLINE U TEPMUHUPYIOIINE KOMITOHEHTBI
camMocoOMparoTCs (CAaMOOPTaHU3YIOTCS) B CYTIPAMOJIEKYJIIPHBIE CTPYKTYPBI, MPUOOPETAIOLIHE, TTO
CYyILIECTBY, 3apaHee 3a/laHHblil pa3Mep. B HEKOTOPBIX BapuaHTaxX OCYIIECTBJIEHUS HACTOSIILETO

n300peTeHus, 3apaHee ONPENeICHHbIH pa3Mep HaXOAUTCS B TIpeesiax OT mpuMepHo S HM 10 2000
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HM. B HEKOTOPBIX BapuaHTax OCYHMICCTBJICHUA HACTOALLCTO I/1306peTeHI/I$I JKeJIaTCJIbHBIM SBJISACTCS
3apaHee ONpeneNeHHbId pa3Mep YacTHll B IIpenenax, mo kpakuei mepe, ot 20 HM 10 400 Hm. Pasmep
CYIPaMOJIEKYIIIPHBIX CTPYKTYP MOYKHO JIETKO PETyJIHPOBATh NyTEM H3MEHEHUST COOTHOLIEHUS
MEXKYy KOMIIOHEHTAMHU, UCIIOJIb3YEMbIMU AJIs ITOTY4YE€HUs CYIIPaMOJIEKYJISIPHBIX CTPYKTYp. Taxxke
MOKeT OBITh JIETKO MOJYYEHO IUPOKOE Pa3HOOOpa3ue CynpaMoIeKyIIPHBIX CTPYKTYP Pa3IHNIHbIX
pa3MepOB. BO3MOKHOCTb KOM6I/IHaTOpHOFO CHUHTE3a TaKXE MMO3BOJISICT MMOJYyYdTh Pa3HbIC pa3MeEphl
CYIPaMOJIEKYJSIPHBIX CTPYKTYP, U ONITUMHU3UPOBATH KOHKPETHYIO (PYHKLMIO 111 00€CTIeUeHus NX

AKTHUBHOCTH.

CymnpamosneKyJisipHasi CTPYKTYpa MOKeT OBbITh JIETKO MOJIy4eHa MyTeM OObeAHHEHHSI KOMIIOHEHTOB
BMecTe. [1o kpaliHeit Mepe, TpU KOMIIOHEHTa CAMOCOOHMPAIOTCS B CYTPAMOJIEKYJIIPHYIO CTPYKTYPY.
JIOTIOTHUTENTbHBIE KOMIIOHEHTBI (CTPYKTYPHBIE, CBA3BIBAIOLINE UIH TEPMHUHUPYIOLINE) WA KapTro
coenuHeHHs (TPpy3 WU HArpy3Ka) TakKe MOTYT OBITh UCTIONb30BAHbI, IIPU YCIOBUH, YTO MUHHMYM
OJIEMCHTOB NNPUCYTCTBYIOT. HOHOJ’IHI/ITGJ'H:;HBIG KOMITOHCHTBI MOT'YT BKJIFOYATh B ce651 OJUH HUJIN

HECKOJIBKO (I)YHKLII/IOHaJ'IbeIX JJICMCHTOB.

ITocne Toro, kak opMupyercs cynpamosiekyispHas CTPYKTypa, KOMIIOHEHTBI MOTYT OBITh
3aMEHEHBI Ha IPyriue KOMIIOHEHTHI, HECYIIIHE COOTBETCTBYIOLINE 3JIEMEHTHI CBA3BbIBAHUS WIIH
oOnacreli CBsI3bIBAHMSI ITyTeM 00pabOTKH CYyNPaMOIeKySIPHON CTPYKTYPBbI HOTIOJHUTEIbHBIMU
koMnoHeHTaMu. Hanpumep, ofiHU TepMUHUPYIOLIHE KOMIIOHEHTBHI MOTYT OBITE OOMEHEHBI TyTEM
00paboTKH CynpaMOoIeKyJIIPHOH CTPYKTYPBI Ha JPyTrie TEPMUHHUPYIOLIE KOMIIOHEHTHI (Harpumep,
oOorateHHble PYHKIMOHANBHBIMU 3JIeMeHTaMH). Kpome Toro, CTpyKTypHbIE WM CBSI3bIBAIOLINE
KOMITOHEHTBI MOTYT OOMEHHBATHLCS MyTeM 00pabOTKH CYyNPaMOJIEKyIIPHON CTPYKTYPBI
JIOTIOJIHUTEJIbHBIMU CTPYKTYPHBIMHU WU CBSI3YIOIIMMU KOMIOHeHTaMu. CyCreH3Usl Ul pacTBOp
KOMITIOHEHTOB MOXeT ObITh 00paboTaH yJIbTPa3BYKOM Ui YCKOPEHHsI WM IIOMOLIY B IPOTEKAHUH

KOMIIOHEHTHBIX OOMEHHBIX PEaKIUHi.

Pasmep cynpamMoNeKysIpHBIX CTPYKTYP MOKET JIETKO PEryJIUPOBAThCSA MYyTEM U3MEHEHUS
COOTHOIIEHUS MEKAY KOMIIOHEHTaMH, UCTIOIB3yEMbIMU ISl MOJYYEHHS CYTPaMOJIEKYJISIPHBIX
cTpykTyp. lllupokoe pasHooOpasue CynpaMoJIeKyJIIPHBIX CTPYKTYP PA3IUYHBIX Pa3MEPOB MOXKET

OBITb JIETKO MOJIYYE€HO. ITO Takxke Ja€T BO3MOXXHOCTbD KOM6I/IHaTOpHOFO CHHTE3a, TaK KaK MaCCHUBBI
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CYIPaMOJIEKYJIIPHBIX CTPYKTYP MOTYT OBITh ITOJIyYeHbI HA OCHOBE X KOHKPETHOH (PyHKINH U

OIITUMH3aLlUU UX aKTHUBHOCTH.

Hcnonb3ysi 0OMEH KOMITOHEHTOB, pa3Mephl CYPaMOJIEKYJIIPHBIX CTPYKTYP MOTYT OBITh
CKOPPEKTHUPOBAHBI [TOCJIE TOTO, KaK CYMPaMOJIEKYJISIPHbIE CTPYKTYPbI OYAYT C(HOPMHPOBAHBI ITyTEM
00paboTKH NMpenBapUTEIbHO U3TOTOBJIEHHBIX CYIPAMOJIEKYISIPHBIX CTPYKTYP HONOTHUTEIbHBIM
komnoneHToM. Hanpumep, eciu npenBapuTesibHO CHOPMUPOBAHHYIO CYTPAMOJIEKYJIIPHYIO
CTPYKTYpy 00pabaThIBalOT AOMOJHUTENBHBIM KOJTHYECTBOM CBSI3bIBAIOIIET0 KOMIIOHEHTA, pa3Mep
CTPYKTYpbI OyAeT yMeHblIaThest. Eciiu npeaBapuTeibHO ¢hOPMUPOBAHHYIO CYITPAMOJICKYIISIPHYIO
CTPYKTYpY 00pabaThIBAIOT TOTOTHUTEIBHBIM CTPYKTYPHBIM KOMIIOHEHTOM, TO pa3mep Oyzaer
yBenuunBatbes. [Ipumeps! Takoro ¢ dexra npeacTaBieHbl B IPHUBEIEHHBIX HIDKE IPUMEPax.
[00114] CynpamosnekyisipHasi CTPYKTypa MOKET ObITb JUCCOLMHPOBAHA B €CTECTBEHHBIX YCIOBUSAX
in vitro u in vivo, B COOTBETCTBHH C HEKOTOPbIMH BapHAHTAMH OCYLIECTBJIEHUST HACTOSIIErO

n300peTeHus.

DYHKIHUOHAJIbHBIE 3JIEMEHTBI MOTYT TAKIKE JIETKO KOPPEKTUPOBATHCS ¢ MOMOLIBIO 3TOro Meroaa. Bo
MHOTHX CJTy4asix KOMIIOHEHTA, Hecylasi (pyHKIIMOHAIbHBII 3IEeMEHT MOJIEKyJla MOXKeT ObITh
BKJIIOYEHA B CMECh, HCIOJB3YEMYIO AJIs OJY4YEeHHsI CyNPaMOJIEKYJIIPHON CTPYKTYphL. [los, B
KOTOPO#H (PYHKLIMOHAIbHBIE 3JIEMEHTHI IPHCYTCTBYIOT B CYNPAMOJIEKYJISIPHOH CTPYKTYPE MOKET
OBITb JIETKO OTPETYJIUPOBAHA IyTE€M U3MEHEHUsl COOTHOLIEHUS MeKAY (PyHKINOHAIBHBIMU
snemeHtamu. Hanpumep, ecnu pyHKIIMOHAIBHBIN 3JIEMEHT MPEACTABIICH Ha CBI3YIOLIeM
KOMITOHEHTE, COOTHOILEHHE CBA3YIOINEro KOMIOHEHTa, UMEIOIero pyHKINOHANBHBIN 3JIEMEHT U
CBSI3BIBAIOLIETO KOMIIOHEHTA, B KOTOPBIX OTCYTCTBYET (DYHKIIMOHAIBHBII 3JIEMEHT OIpeaessieT
CTeIeHb, B KOTOPOH (YHKIMOHAIBHBIN 3JIEMEHT MPUCYTCTBYET B 00pa3OBaHHOM
cynpamoJekysapHoi ctpykType. To ske camoe cripaBenMBo, Koraa QyHKIMOHAIbHbIN 3I€MEHT

MPUCYTCTBYET HA TEPMUHUPYIOLIEM KOMIIOHEHTE WJIU CTPYKTYPHONH KOMITIOHEHTE.

Korna ¢pyHKINOHANBHBIE 3JIEMEHTHI MPUCYTCTBYIOT HA TEPMHHAIBHBIX KOMIIOHEHTAX,
IPEeABAPUTENBHO COOpaHHbBIE CYIIPAMOJIEKYIISIPHBIE CTPYKTYPBI MOTYT OBITH 00paboTaHbI
TEPMUHHUPYIOIIUMH KOMIIOHEHTaMHU, UMEIOIIUMH (yHKLIMOHAJbHbIE 3J1eMeHTHl. HacTp
TEPMUHHUPYIOIINX KOMIIOHEHTOB OyneT 0OMeHHBaThCs PYHKIIMOHATIBHBIME 3JIEMEHTAMH C

MOCJEAYIOIINM 00pa30BaHHEM CYNIPAMOIIEKYJIIPHON CTPYKTYPBl. MHOKECTBO TEPMUHHUPYIOLTUX
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KOMIIOHEHTOB C MHOKECTBOM PA3JIMYHbIX (PYHKIIHOHAIBHBIX 3JIEMEHTOB MOTYT ObITh TOOABJICHBI B
CYIMPaMOJIEKYJSIPHYIO CTPYKTYPY aHAJIOTHYHBIM 00pa3zom. CTeneHb, B KOTOPOH (hYHKIIMOHATBHBII
3JIEMEHT IPUCYTCTBYET Ha PE3yJIbTUPYIOLIEH CyNpaMOIeKyJIIPHON CTPYKTYPE ONpPenensieTcs
KOHIICHTpaILlel TEPMUHUPYIOIIEr0 KOMIOHEHTA JJIsi 00pabOTKU NpeaBapUTEIbHO

c(OopMUPOBAaHHON CYIIPAMOJIEKYJSIPHON CTPYKTYPBL

WNHpauBHayaibHbIE KOMIIOHEHTBI MOTYT OBITh JIETKO MOJY4€HbI UCTIONb3Ys XOPOILIO H3BECTHBIE
METOAbI XUMHWUYCCKOTO CUHTEC3Aa. CBS[Sy}OH_[I/Ie SJIE€MCHTHI BbI6I/IpaI-OTC$[ B 3aBUCUMOCTH OT THUIIA
Me)KMOJ'[eKy.]'I;IprIX CHUJIL, BbI6paHHbIX JJI1 CBA3BIBAHUA KOMIIOHEHTOB ):[pyr C I[pyFOM. Ha OCHOBC
XHUMHH MOJIEKYJIIPHOTO PaclO3HABaHUS, XUMHUECKHUE parMeHTbl MOT'YT ObITh BHIOpaHBI B KAUeCTBE
CBSI3YIOIIETO 3JIEMEHTA UJIH 10 XapaKkTepy 00sacTu CBsi3biBaHusl. JJIs1 CTPYKTYPHBIX KOMIIOHEHTOB,
HEOPraHUYeCKHUe siIpa MOTYT OBbITh CHHTE3HPOBAHbBI C UCTIONBb30BAHHEM CIIOCOOOB, M3BECTHBIX B
JaHHOH OOJNIACTH TEXHHMKH, YTOOBI 00eCTieunTh 00sI3aTeNbHbIE 3JIEMEHThI Ha MOBEPXHOCTH, KOT/a 3TO
HeoOxoanmo. OpraHnveckyue COeqUHEeHNs], TaKHe KaK MOIMMephl U IEHIPUMEPBI, MOTYT OBITh
CHHTE3MPOBAHbI C MOMOIIBIO U3BECTHBIX METOIOB C MOAXOASIIIUMH CBSI3YIOIIUMHU 3JIEMEHTAMHU.
AHbTepHaTI/IBHO, TAKKE MOI"YT 6I>ITb HOHy‘IeHbI OpraHI/I‘IeCKI/Ie H}:[pa, B TOM YHUCJIC HOJ'[I/IMepOB,
JOSHIPUMEPOB, U / WIH MOJIUIENTHAOB U UMEIOLIHE PEaKLHOHHOCTIOCOOHBIE (DYHKIIMOHAIBHBIE
IPYIIIbI, MOTU(PHUIIMPOBAHHBIE TOAXOMSAIIUMH CBA3YIOIIUMHE 3JIEMEHTAMH UJIH CBSI3bIBAIO LMY

o0nacTsaMu.

Cy1ecTByeT MHOXKECTBO METOIOB AEPUBATH3ALIUN OPTaHMUECKUX COSTUHEHHH C TOIXOASIIIUMHI
CBSI3YIOLIMMH 3jieMeHTamMu. Hampumep, peakiimoHHOCTIOCOOHBIE (DYHKIIMOHATBHBIE TPYIIITBI
OpPTaHMYECKHUX COSNUHEHUH, TAKUX KaK THAPOKCHIIBI, THOJIBI, aMHHBI, KAPOOHOBBIE KHCIIOTHI,
rajJlOT€HU/IbI, AJKESHbI, ATKUHBI, a3UAbl U IPYTHe, MOTYT BCTYIATh B PEAKLIUIO UM AKTUBUPOBATHCS
JUISL B3AMMOAEHUCTBUS C MHOKECTBOM JPYTHUX (PYHKIHOHAJIBHBIX TPy ¢ 00pa3oBaHUEM
KOBAJIGHTHBIX CBsi3eil. Hampumep, aMuHoOConepIkalie CoequHEHHsI, UMEIOIre CBOOOIHYIO TPYIy -
NH», MOTYyT pearupoBath CO CBSA3YIOLIMMH 3JIEMEHTAMH, HECYLIIUMH aAMUHOPEAKTUBHBIC TPYIIIIbI,
TAKUMH KaK N30IMAHATHI, H30THOLUAHATHI U AKTUBUPOBAHHBIE CIIOKHBIE Y UPBI, TAKHE KaK
cnoxubie 3¢upsl N-runpokcucykuuaumuna (NHS). Takum oOpa3om, CBA3BIBAOIINE 3JI€MEHTbI
MOTYT OBITh JIETKO JO0aBJIEHBI K JIFOOOMY KOMITOHEHTY. KONMYECTBO CBSI3bIBAOIINX 3JIEMEHTOB Ha

KOHKPETHOM KOMITIOHEHTE MOXKET BApbHUPOBATHCA B 3aBUCHUMOCTHU OT KOJIMYCCTBA PEAKTUBHBIX
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CaliTOB U KOJINYECTBA PEAKTUBHOTO CBA3BIBAIOLIETO 3JIEMEHTA, UCTIOJIb3YEMOTIO ISl TIOJTyYeHUs
KOMIIOHEHTA. /{11 KOHKPETHBIX MPUMEPOB cM. IIprmepsl, ONUCaHHBIE HUKE.

[00119] Xumusi, koTopasi OOBIMHO UCTIOJIb3yeMast AJisl IepUBaTU3ALMH OEJIKOB, TAKIKE MOXKET
UCTIOJIb30BAThCS IJis1 AOOABJIEHUS CBSI3bIBAIOIIUX 3JIEMEHTOB K O€JIKaM, MeNnTUAaM WA AHTHTEJIaM.
Hanpumep, coueranue aMHHOB HJTH THOJ-€HOBOT'O B3aMMOJEHCTBUS ¢ 00pa3oBaHHEM HEOOPATUMBIX

CBSI3EN.

B HekoTophIX ciydasx MokeT notpeboBaThes TuHKep. CrienuanucTaM B TaHHOH 00JacTH U3BECTHBI
pasznuuHble ON(YHKINOHANBHBIE CIINBAIOLINE ar€HTHI 1JIs1 KOBAJIEHTHOI'O CBA3BIBAHUS C OeNkamMu,
MoOOH U3 KOTOPBIX MOXKET OBbITh HCNOJb30BaH. Hanpumep, rereponidyHKINOHANIBHbIE
CIIUBAOIIUE AreHTBI, TAKHUE KaK CyKIMHUMHUINI-4- [N-MaJenMuIoMeTHII| IUKIJIOreKcaH- 1 -
kapOokcuiat (SMCC) u cnoxsbIi 3¢pup MenaiimunoOyrupmiokcucykunanmuaa (GMBS), moryt
UCTIONIb30BATHCS IS B3AUMOJICHCTBUS C aMHHAMU (d4epe3 CII0KHbIE 3(QUpbl CYKLIMHUMUIHOHN CBS3N),
a 3aTreM ¢ 00pa3oBaHMEM KOBAJIEHTHOH CBS3M CO CBOOOAHBIM THOJIOM (depe3 Majeumun). Jpyrue
CIIMBAIOLINE aAr€HTHI, TAKUE KaK CYKIMHUMUIWI-3- (2-mupuamnantuo) nponuonat (SPDP), moryT
pearupoBaTh ¢ aMUHaMH (depes 3Gup CYKIMHUMHUA) U 00pa30BBIBATh KOBAJIEHTHYIO CBSI3b CO
CBOOOZHBIM THOJIOM ITOCPENCTBOM THOJIOBOTO 0OMeHa. Jpyrue OndyHKINOHANbHBIE CIIUBAIOLIIE
areHThI BKIIIOYAIOT OUC (CaoxkHbIN 3¢up N-ruapocyKuuHuMmIaa) cyOepruHOBOI KHUCIOThI, KOTOPBIi
MOXET pearupoBarthb ¢ IByMs amuHami. J{pyrue 6udyHKInoHaIbHbIE U reTepoduyHKIOHATbHBIE
CIIMBAOII{E ar€HThl, IPUTOHbIE I UCIIONB30BAHUSA C PA3INYHBIMU MOAUDUKALIUSIMU

MOBEPXHOCTH, OYyIyT OYEBHIHBI CIIEL[UAJIFICTAM B JaHHOW O0JacTH.

B HekOoTOpBIX BapHaHTax peaM3alliii H300PETEHHs JKENATeNbHO BKIIOYHTh O0PAaTHMBIN
(pacuierisieMblii) CLIIMBAOIIHMH areHT, pa3HOOOpa3nue KOTOPBIX H3BECTHO KBATH(DHLINPOBAHHOMY
cnetuanucty. Hampumep, 4-annunokcu-4-okcoOyTaHOBast KUCJIOTa UMEET aJIKEHOBYIO TPYIITY Ha
OJHOM KOHIIe, KOTOPYIO MOKHO HCIIOJIb30BATh JJIsl CBS3BIBAHUS THOJI-€HA C THOJIOM, a IPYroii ee
KOHEII IPeICTaBIsieT co00l KapOOKCHIIBHYIO IPYIIY, KOTOpast MOKET ObITh CBSI3aHA C aMUHOM. B
CepeHHe CIINBAIOLIErO areHTa €CTh CIOKHOY(UPHAS TPYIIa, KOTOPask HOJDKHA MEJJIEHHO
TUAPOIN30BATHCS C TEUEHHEM BpEeMEHH B (PM3HOJIOTMYECKUX YCIOBUX. Jpyrue pacuernsieMble
CIIMBAOIIME areHThl OyIyT OYeBUIHBI KBATU(UIIMPOBAHHOMY crienuanucTy. K Hum oTHocsTCH,

HanpuMep, TUCYIb(QHUIHBIE CBA3H, KOTOPBIE PACIIEIUISIOTCS TPH BOCCTAHOBIICHHH.
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Hcnonvzosanue cynpamonexyispruix CmpyKmyp

CymnpamonexyJisipHble CTPYKTYPBl HMEIOT MHOXKECTBO IIPUMEHEHUH, OCOOEHHO B OMOIOTrHuecKon
obnactu. [IpocThie METOBI, HEOOXOAUMBIE JUISI TTOJYYEHHUS CYyTIPAMOJIEKYJIIPHBIX CTPYKTYD,
MO3BOJISAIOT OBICTPO MOJTyHaTh CYNPaMOJIEKYJIIPHBIE CTPYKTYPbI Pa3JINYHbIX PA3MEPOB UJIM HECYIUe
orpeseNeHHble QYHKLHNOHAbHBIE 3JIeMEeHThI. VCrob30BaHue pa3InuHbIX MAaTepHAJIOB AJIs
CTPYKTYPHBIX, CBSI3bIBAIOIINX U TEPMUHHUPYIOIIUX KOMIIOHEHTOB IT03BOJISIET HCIIOIb30BaTh CAMbIE

Pa3HbIC YTUJIIUTHIL.

CyrnpaMonexyJisipHble CTPYKTYPBI MOXKHO TUCCOLIMUPOBATh B Cpe/iax in vitro u in vivo COryiiacHoO
HEKOTOPBIM BapUaHTaM OCYLIECTBIICHUS HACTOSIIIETO H300peTeHNs. JTO 1aeT BO3MOXKHOCTh

BbICBOOOXKIeHUs TPpy3a (MOJIE3HOM HArPY3KU) U3 CYNPAMOJIEKYJISIPHOM CTPYKTYPBL

CynpamoneKkyspHble CTPYKTYPbl MOXKHO HCTIOJIB30BATD I TeHHOM Tepanuu (in vivo) Win As

KJIETOYHOH TpaHcdekiuu (in vitro) myTeM JOCTaBKH M€HOB WU TJIa3MHI B KJIETKH.

Hzobperenne BkIrOYaeT CriocoObl JOCTABKY I'€HA B KJIETKY IIyTeM KOHTAKTUPOBAHUS KIIETKHU C
CYNIPaMOJIEKYJIIPHOU CTPYKTYPOM, ONIMCAHHON B JAHHOM JOKYMEHTE, HECYIIEH B KAYECTBE IPy3a
miasmMuabl. OOpaboTka KIETKH CYyNpaMONeKy ISIPHOIN CTPYKTYPOH MPUBOANUT K UHTEPHAINU3ALNUN
CYIpPaMOJIeKyJIIPHON CTPYKTYPBI C MOCTIEAYIOIINM BEICBOOOIKAEHHEM IIIa3MUABI B KJIETKY. DTO
MOKET NMPUBECTU K 3P (HEKTUBHON «TPaHCPEKININY LENEeBOI KIETKU HHTEPECYIOIEel Ma3MUI0MN.
OObIYHO TakMM 00Pa30M B KJIETKY MOKHO BBECTH JIIOOYIO TUIA3MHUAY, HECYIIYIO JF0OOI reH.
AHanornyHeIM 00pa3oM 3J1€MEHTb! HalleNUBaHUsI (TapreTHbIE JJIEMEHThI) U / TN IPOHUKHOBEHUS

(meHeTpanymn) B KJIETKA MOTYT YJIYUYIINTh CIENHU(QUIHOCTD U / WJIM UHTEPHATU3ALHIO KJIETOK.

H300perenne Takke BKIIOUYAET CIIOCOOBI TOCTABKU T€PANEBTHUECKUX COSTUHEHUH ITyTeM
00pabOTKH KJIETKH CYIPaMOJIEKYJISIPHONW CTPYKTYPOI, ONTMCAHHON B TAHHOM JOKYMEHTE, C
TepaneBTUYECKUM COeIUHEHNEM B KadecTBe rpy3a. TepaneBTuieckoe COeJMHEHNE MOKET ObITh,
Harpumep, O€JIKOM WK MENTUAOM (BKJIFOUAsi aHTUTENA), OMUTroHyKIeoTuaoM (Hanpumep, MuPHK)
v HeOobIIoH Mosekysioi. HeGomnbimast Monekysa MoeT ObITh, HAIIpUMep, IIPOTHBOPAKOBBIM
(HanmpuMep, TOKCOPYOHUIIMH, TAKCOJ, MAKIUTAKCEN, LIUCIUIATHH WK ParlaMULMH), aHTUOHOTHKOM,
aHTHOAKTEePHATIBHBIM WIIH MPOTUBOIPHUOKOBBIM areHToM. OYHKIIMOHABHBIE 3JIEMEHThI

CYNPaMOJIEKYJIIPHON CTPYKTYPBI MOTYT YJIyULIaTh HallEIUBaHUE, UHTEPHAIU3ALUIO U
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pacmpezneneHne KIeToK. boiee yeM OHO TepareBTHUeCKOe COeNMHEHNE MOXKET OBITh IOCTABJIEHO B
€IMHCTBEHHOU CYNPAMOJIEKYJSIPHON CTPYKTYpE, U, €CJIH HEOOXOAUMO, COOTHOLLIEHHE

TEPANCBTUYCCKUX COeI[I/IHeHI/Iﬁ MOKHO KOHTPOJIMPOBATD.

Jlpyrue cnocoObl HCTIONB30BAHMS CYTIPAMOJIEKYJIIPHBIX CTPYKTYP, ONHCAHHBIX B TAHHOM
TIOKYMEHTe, BKIIIOUAIOT MeTOb! (poTOTepMOTEpaIuy IyTeM 00pabOTKH KIETOK
CYIpaMOJIeKyIAPHBIMU CTPYKTYpaMH, OTIMCAHHBIMU B JAHHOM JJOKYMEHTE, COJepKallIMU

HAaHOYaCTHULbI 30JI0Ta B KAUECTBEC CTPYKTYPHBIX KOMITIOHEHTOB.

DapmayesmuuecKie KOMNO3UYUU

CymipaMonexyJisipHble CTPYKTYPBI WJIH HAHOYACTHUIIBI, 00CYKIaeMble B HACTOSIIEM JOKYMEHTE,
MOT'YT OBITh BKJIFOYEHBI B PA3JIMUHbIE KOMIIO3ULIUY /I UCTIONB30BAHUS B AUATHOCTUYECKUX WIIH
TepareBTHYECKUX CIIoco0ax JIeueHus, 0COOSHHO s JTIeYeHNs BUPYCHBIX HHpekiuid. Kommosnuun
(Hanpumep, papmarieBTHUECKHE KOMITO3UIIMN) MOTYT ObITh coOpaHbl B Buae coopku. Kak npasuio,
(bapmarieBTHYECKAs KOMITO3ULIHS 110 H300PETEHUIO COAEPKUT 3((PEKTUBHOE KOJTMUECTBO

(Hanpumep, papmaneBTHUeckH 3P PEKTHBHOE KOIUIECTBO) KOMIIO3HIINH 11O U300PETEHHIO.

Komnoszurust mo n3o0peTeHno MoxKeT ObITh COCTaBlIeHa B BUAE (hapMaleBTUIECKOH KOMITO3ULIHY,
KOTOpasi COAEPKUT KOMITO3ULIHIO MO N300peTeHHIO U (papMalieBTHYECKH ITPUEMIIEMBbIH HOCHTENb.
ITon «papmMaleBTHYECKH IPUEMIIEMbIM HOCUTENIEM» TIOIpa3yMeBaeTCsl MaTepual, KOTOPBIH He
ABJISICTCS HEXKEJIATCIIbHBIM C 6I/IOJ'[OFI/ILIGCKOI\/'I WJIA UHOU TOYKHU 3p€Hus, T.€. MATEPUAIT MOXKHO
BBOJIUTH CYOBEKTY, HE BBI3bIBAsI KAKUX-TTHOO HEXKEJIATEJIbHbIX OUOJIOTHYECKUX 3PP EKTOB HITH
KOTOPBIH HE B3aUMOJIEHCTBYET BPEIHBIM 00Pa30oM C JIFOOBIM U3 APYTHX KOMIIOHEHTOB
(apMarieBTHUECKOro Mpenapara Wil CoCTaBa, B KOTOPOM OH cofepkurcsi. Hocurens, eCTecCTBEHHO,
Oyznet BbIOpaH Tak, 4TOOBI CBECTH K MUHUMYMY JIFO00€ pa3yio’KeHHe aKTUBHOTO HHIPEANEHTA U
CBECTH K MUHUMYMY JIIOOBIe HeOnaronpusiTHble nobouHble 3h(ekTsl y cyObeKTa, 4TO XOpOoLo
M3BECTHO CIELUAINCTY B JaHHOH obnactu. [l obcyskaeHus GpapManeBTHIECKH PHEMIIEMBIX
HOCHUTEJIeH U IPYTruX KOMIIOHEHTOB (hapMarieBTHYECKUX KOMITO3UIUI cM. Remington's
Pharmaceutical Sciences, 18-e u3n., Mack Publishing Company, 1990. Hexoropsle noxxozsiiye
dapmarieBTHUECKHE HOCUTENU OyAyT OYeBUIHBI s KBATU(QULIUPOBAHHOIO CHELUAINCTA U

BKJIFOUAIOT, HAIPUMep, BOAY (BKIIIOYAs CTEPYIIbHYIO U / WJIM IENOHU3UPOBAHHYIO), TIOAXOJSIIIHE
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Oydeprr (Takue xkak PBS), pusnonorunyecknii pacTBop, cpeny s KyJbTHBUPOBAHHS KIETOK (TaKyo

kak DMEM), ncKkycCTBEHHYIO CIIMHHOMO3TOBYIO JKUAKOCTD U T.II.

dapmarieBTHYECKAs] KOMITO3ULIUS MM HAOOP MO N300PETEHHI0 MOXKET COEePKaTh APYyTrue
(apMarieBTHYECKHE MpenapaThl B TOMOJIHEHIE K KOMIIO3HLIMSM 110 H300perenuto. [pyroii (ue)
areHT (bl) MOJKHO BBOJHTD B JIF000E MOAXOSIIEe BpeMsl BO BpeMsl JISUCHHUS MalieHTa Jubo
OJTHOBPEMEHHO, OO nocienosaTenpbHo. CrienuanicT B JaHHOH 00JacTH MOMMET, YTO KOHKPETHBIH
coctaB OyZer 4aCTHYHO 3aBHCETh OT KOHKPETHOTO MPUMEHSIEMOr'0 areHTa 1 BEIOPAHHOTO My TH
BBeneHus1. COOTBETCTBEHHO, CYIIECTBYET OONbIIOE pa3HOOOpa3ne MOAXOASIINX COCTABOB

KOMITO3ULIMH IO HACTOSIIIIEMY U300PETEHHUIO.

Cocrasbl, KOTOpPBIE NOAXOAAT [JIs1 MECTHOTO BBeAeHUs1 HenocpencTseHHo B [IHC, Bkiroyaror,
HaIpUuMep, NOAXOAALIME )KUAKIE HOCUTENIH U KPEMBI, 3MYJIbCUHU, CYCIIEH3UH, PACTBOPBI, MelH,
KpEMBbI, IIaCThIl, [ICHBI, CMAa3KW WJIH CIIPEH. MecTtHOEe BBC€ACHUEC B LH‘IC BO3MOXXHO ITPU BCKPbITHUH
IIHC panoti wim Bo Bpemsi oniepaniuu. CrieliMamiucT B JaHHOH 00J1aCTH MOHMET, YTO MOAXOISIITHI
COCTaB MOYKeT OBITh BHIOpAH, aJanTHPOBAH WM pa3padOTaH HAa OCHOBE KOHKPETHOIO PUMEHEHHUSL.
J103UpOBKY JJIs1 KOMITO3UIMH IO HACTOAIIEMY H300PETEHUIO MOTYT ObITh B CTAHAAPTHOM
nekapcTBeHHOU (opme. TepMHUH «eqUHUYHAs JIeKapCTBeHHAst (hOpMay, UCTIOIb3yeMbIii 3/1eCh,
OTHOCHUTCS K (I)I/ISI/I‘-IGCKI/I AUCKPETHBIM €ANMHULAM, NOAXOAAINM B KQYE€CTBE CAUHUYHBIX N03 AJIA
JKMBOTHBIX (Hampumep, Jrojel), Kaxaasi eAMHULIA COAEPKUT 3apaHee ONpeelleHHOe KOJIHMYECTBO
areHra Iio I/I306peTeHI/IIO, OTACJIbHO HUJIU B KOM6I/IHaLII/II/I C APYIruMHU TEPANCBTUICCKUMU ar€HTaMU,
PacCUUTAHHBIMU B KOJMYECTBE, JOCTATOUHOM JJISI TTOJTyUeHHUs KeaeMoro 3 QeKTa B COUeTaHUH C

(bapMaLIeBTI/ILIeCKI/I MPpUEMIIEMbIM pa36aBI/ITeJ'IeM, HOCHUTEJIEM HJIM HAIIOJIHUTECIICM.

CrienuanucT B TaHHOW 00JIaCTH MOXKET JIETKO OIPENEIUTh MOIXOASIIYIO 103y, rpaduK U Criocod
BBEJICHMSI 1JIsi TOUHOT'O COCTABa UCMOJIb3yEeMOM KOMITO3ULIMH, YTOOBI TOCTHYb JKEJIAeMOT0
s¢dexrrBHOTO KONMYeCcTBa MK 3(PPEKTUBHON KOHIIEHTPALMH areHTa Y OTAEIbHOrO MAIlUEHTA.
J103a KOMITO3ULIMY 110 H300PETEHUIO, BBOIUMAsI ’KUBOTHOMY, B YaCTHOCTH Y€JIOBEKY, B KOHTEKCTE
HACTOSIIIEro 300peTeHust AOKHA ObITh TOCTATOYHOMN, YTOOBI MOBJIHSITD, IO KpaiiHel Mepe, Ha
JNETEKTUPYEMYH0 BEJIMYMHY AMArHOCTUYECKOrO UM TEPANEBTHUECKOrO OTBETA Y MHAUBUAYYMA B
TEeYEeHHE Pa3yMHOT0 nepuoaa BpeMenu. Jlo3a, ucnonb3yemasi sl JOCTHXKEHHS JkenaeMoro s dekra,

Oyzaer onpenensiTbCsi MHOKECTBOM (DaKTOPOB, BKJIFOUAst 3(()EKTUBHOCTh KOHKPETHOT'O BBOIIUMOTO
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areHTta, (papMakOIMHAMUKY, CBSI3aHHYIO C ar€HTOM B OPTaHH3ME XO3sMHA, TSKECTh OOJIE3HEHHOTO
COCTOSTHUSI UH(UIIMPOBAHHBIX JIFOJICH, HAJIMYUE JPYTUX JIEKAPCTB, BBOAUMBIX CYOBEKTY U T.1I.
Pa3mep 103b1 Takske OyeT OnpenesiThCs HaTudueM JEObIX HeOMarompusiTHIX TOOOYHBIX

3¢ (HeKTOB, KOTOPBIE MOTYT COMPOBOXKIATH KOHKPETHOE MPUMEHSIEMOE CPEICTBO HITH €r0
KOMITO3ULME0. OOBIMHO JKENATENFHO M0 BO3MOKHOCTH CBECTH K MUHHMYMY MOOOYHBIE 3(PPEKTHI.
Jlo3a OMONOrMYecKr aKTHBHOTO MaTepuaia OyIeT BapbUPOBATHCS, OAXOISIINAE KOJTHIECTBA, JIJIsI

Ka)XJIOr0 KOHKPETHOTO areHTa OyAyT OueBUIHBI KBATM(PULINPOBAHHOMY CHEIUATNUCTY.

Jlpyroii BapuaHT OCYIIEeCTBJIEHUS H300peTeHNns pencTaBisieT coboit Habop, MPUMEHUMBIH TS
Jr000r0 U3 COCOOO0B, PACKPBITHIX B JAHHOM IOKYMeHTe, THOO in vitro, mubo in vivo. Takoi Habop
MOKET BKJIIOUaTh OJIHY MJIM HECKOJIbKO KOMIO3HUIHI 1o n3odperennto. HeoOs3aTenpHO, HAOOPBI
CoIepIKaT UHCTPYKLIUH TIO BBIMOJHEHUIO criocoda. Heobsi3aTenpHbIe 3J1eMEeHTB HA00Opa BKIIFOYAIOT
noaxozsmue Oyepsl, papMareBTUYeCKH IpUeMIIeMble HOCUTEIH U T.I1., KOHTEHHEPHI HIIN
yIIaKOBOYHBIE MaTepHalibl. PeareHTsl Habopa MOTYT HAXOAUTHCS B KOHTEHHEpax, B KOTOPBIX
peareHThl CTA0MIIbHBI, HAPUMED, B THOPUIM3UPOBAHHON (POpMeE UITH B CTAOMIIN3UPOBAHHBIX
KUIKOCTSIX. PeareHTsl Takke MOTyT OBITh B (hOpMeE OTHOPA30BOr0 UCIIOIBb30BAHMS, HAIIPUMED, B

(hopMe OTHOKPATHOW TO3UPOBKH.

U3 BhImenpuBeIeHHOTO ONKUCaHKs OyIeT OYeBUIAHO, YTO B OIMCAHHOE 3/1€Ch H300peTeHNe MOTYT
OBbITb BHECEHBI U3MEHEHUS U MOAU(UKALINY, YTOObI aAANTHPOBATD €r0 K PA3JIMYHBIM IPUMEHEHUAM
U ycnoBusiM. Takue BapHaHThI OCYIIECTBIICHHS TaKXKe BXOAST B 00beM clenyroLiei GopmMyIibl
n3obperenus. Ilepeuncienue CUcKa 31€MEHTOB B JTI00OM ONpeeNIeHUH NIEPEMEHHON B JTaHHOM
JTOKYMEHTE BKIIFOUAET ONPEeNIeHHs] STON MMePEMEHHOH KaK JIF000r0o OTAETBHOrO 3JIEMEHTA UITH
KOMOMHALUH (MK TOAKOMOMHALINN) NIEPEUHCIIEHHBIX JIeMeHTOB. 310xeHne BapuaHTa
OCYILIECTBJIEHUS B JAHHOM JJOKYMEHTE BKJIFOYaeT 3TOT BapUAHT OCYIIECTBJICHUS Kak JIF00Oit
OTHENbHBII BAPUAHT OCYIIECTBICHHS WIIM B COYETAHUH C JFOOBIMU IPYTHMU BapHaHTaAMH
OCYLIECTBJICHUS JIN UX YacTsAMH. TepMUHBI, TepeuncIeHHbIE B €TUHCTBEHHOM BPEMEHH, TAKXKe
BKJIFOUAIOT MHOKECTBEHHBIE, €CJIU KOHTEKCT He yKa3blBaeT uHoe. [IprMepbl, pacKphIThbie HUXKE,
NpeAHA3HAYEHBI ISl MILUTFOCTPALMH H300peTeHus], HO He JUIsl OrpaHudeHus ero oovema. Jpyrue
BapUaHTbI H300peTeHNst OyAyT OUEBHIHBI PAOBOMY CIIEL[HATICTY B JAaHHON 00JacTH TEXHUKU U
OXBaTbIBAIOTCS TpHularaeMoii popmyioii nsoodperenus. Bee nurupyemble myonukanim, 6a3bl

JIaHHBIX U TIATEHThI BKJIFOUYEHBI CIOJIa B KAUECTBE CChUIKU JIJISI BCEX IIEJIeH.
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CriocoObI MOJTyueHusl, XapaKTePUCTUKU M UCTIONb30BAHUS COSIMHEHHI 10 HACTOSIIEMY
H300PETEHHIO TIPOUJUTIOCTPHUPOBAHBI B CIEAYIOINX MpuMepax. MCXomnHble MaTepualibl MOTy4YaroT B
COOTBETCTBHU C MPOLIEAYPAMHU, U3BECTHBIME B JAHHOU OOJIACTH WJTH KaK IMOKA3aHO 3/1€Ch.
Crnenyroliye HUXKe TPUMEPHI TIPEACTaBIEHBI Jis1 O0Jiee TOJHOrO MOHUMAaHUs H300peTeHus. DTH
MPUMEPHI ABJIAKOTCA TOJIBKO WITHOCTPATUBHBIMU 1 HUKOUM 06pa30M HE OOJIKHBI pacCMaTpPUBATbhCA

KaK OrpaHHYeHHEe H300peTeHusl.

MOFYT 6bITb HCIIOJIB30BAHBI PA3JIMYHBIC METOABI BBEACHU CYIIPAMOJICKYJISIPHBIX KOM6I/IHaTOprIX
npou3BoaHbx kodamamuna (CDC). Kommnozummo CDC MOKHO BBOAUTH NMEPOPATHHO WIA MOKHO
BBOJUTH BHYTPHUCOCYIUCTO, MMOIKOKHO, BHYTPUOPIOIINHHO HHBEKIMEH, B (hopMe a3po30JIst, B
MOYEBOM My3bIPb, MECTHO U Tak najnee. Hanmpumep, criocoObl MHTAISIIH XOPOLIO U3BECTHBI B
naHHOM obnactu. Jlo3a TepaneBTHYECKONH KOMIMO3ULIUU OyIET IUPOKO BApbUPOBATHCS B
3aBHCHUMOCTH OT KOHKPETHOro BBoUMoOro antusupycHoro CDC, npuposnbl 3a001eBaHus, YaCTOTHI
BBEJICHMSI, ITyTH BBEACHMSI, KIIMPEHCA HCIIOJIb3YEMOr0 areHTa OT X03suHa U T.1. HauanbHas nosa
MOKET OBITb BBILLIE [IPU MOCJIEAYOLIUX DoJiee HU3KUX MOAAEPKUBAOIINX 103aX. 03y MOXKHO
BBOJIUTH C YACTOTOM OJIUH Pa3 B HEAEJIIO WM OJIMH Pa3 B ABE HENEJH, UJIU MOKHO pa3/IeuTh Ha
MEHBIINE 103bI U BBOAUTH OJIUH HJIM HECKOJIBKO Pa3 B IeHb, /1BA pa3a B HEAETIO U TaK Jajee 1Jis
noaaepxkanus 3p(GEKTUBHOTO YPOBHS 103bl. BO MHOTHIX ClTy4asix JUisi IEPOPATLHOTO BBEICHHS

TpeOyercs 6ojee BbICOKAst 103a, YeM JJIsi BHYTPUBEHHOTO BBEICHHSL.

CoenuHeHus Mo HACTOSIIIEMY U300PETEHUIO MOTYT OBbITh BKJIFOUEHBI B PA3JINYHBIC KOMITO3ULIUH IS
TepaneBTHYECKOTO BBEIeHHs. boliee KOHKPETHO, COSMHEHUS] HACTOSIIEro H300PETeHUs] MOTYT
OBITh BKJIFOUEHBI B (hapMalleBTUYECKIE KOMITO3UIIMK B KOMOMHALINH C MOIXOSIIUMU
(apMaLeBTHYECKH TPUEMIIEMBbIMU HOCUTENISIMU WJIA Pa30aBUTEISIMU U MOTYT OBITh BKJIFOUEHBI B
npenaparthbl B TBEPIOH, MOJYTBEPAOH, JKUAKOMN UM ra3000pa3Hoil popmax, TaKUX KaK KarcCyJibl,
MOPOLIKHU, TPAHYJIbI, MA3H, KPEMBI, IIEHbI, PACTBOPBI, CYMITO3UTOPUH, UHBEKIIUH, (POPMBI IS
UHTJISLHH, TeJTH, MEKPOC(epbl, JIOCbOHBI U a3po3ou. [1o cymiecTBy, BBeACeHHE COSTUHEHUI MOKET
OCYLIECTBIIATHCS Pa3IMYHBIMH CIIOCO0aMH, BKIIIOUAst IEpOpasibHOE, OYKKaJIbHOE, PEKTAIBHOE,
napeHTepajJbHOE, BHYTPUOPIOIINHHOE, BHYTPUKOKHOE, TPAHCIEPMAIIbHOE, HHTPATPax €aIbHOEe

BBezieHNe U Tak nanee. [IporuBosupycHsle CCM 110 n300peTeHno MOryT ObITh pacpeieeHbl
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CUCTCMHO MNOCJI€ BBEACHUS UJIU MOT'YT OBITH JIOKAJU30BaHbI C UCIIOJb30BAHHEM UMITJIAHTATA WU

prrOﬁ KOMITIO3HUI MU, KOTOpas YACPKHUBACT aKTUBHYIO NO3Y B MECTC UMILJIaHTAllUU.

CoenuHeHus 10 HACTOSIIEMY H300PETEHHI0 MOKHO BBOAUTH OT/IEJIbHO, B KOMOMHALIMH APYT C
APYTOM, FJIM OHU MOTYT UCIIOJIB30BAThCSl B KOMOMHALIMN C APYTUMH U3BECTHBIMH COSTUHEHUSIMU
(Hanpumep, neppOpUHOM, MPOTHBOBOCTIAIUTEILHBIMU CPEICTBAMH H TaK nanee). B
(bapMmareBTHUECKHX AO3UPOBAHHBIX (POpPMaxX COEAMHEHHsI MOKHO BBOJUTH B (hOpMeE UX
(bapmarieBTHUECKU MpHeMIIeMbIX cosiell. Crenyronue Hiuke METOIbI M BCIIOMOTaTeIbHbIE BEIIeCTBA
IPUBEIeHBI TOJILKO B KaueCTBE IPUMepa U HUKOUM 00pa30M He OrpaHHUYuBaOT nzodperenue. s
MPEnaparTos JJis IEPOPATBHOIO BBEIEHUS BCE COEIUHEHHUS] MOXXHO MCIONb30BaTh MO OTAEIBHOCTH
WM B KOMOWHAIMY C MOAXOAAIINMH 100aBKaMH IUIsI IPOU3BOACTBA TaONETOK, OPOIIKOB, MPaHYJI
WJIN KarcyJl, Hanmpumep, ¢ OOBIYHBIMU 100aBKaMH, TAKUMHU KaK JIAKTO3a, MAHHUT, KyKYpY3HbIH
KpaxMaJl WM KapTo(heNbHbIH KPaxMall, CO CBA3YIOUINMH areéHTaMH, TAKUMH KaK KPUCTAJIINIeCKast
LIEJUTIOJI03a, TIPON3BO/IHBIE IIEIUTIOJIO3b], TYMMHUAPaOUK, KyKYPY3HbIH Kpaxmall MM XKeJlaTHH; C
Pa3PBIXJIUTENSIMY, TAKUMH KaK KYKypy3HbIN Kpaxmal, KapTo(ebHbli Kpaxmall UiH
HATPUHKapOOKCHMETHIILEIUTION03a; C TAIbKOM HMJIM CTeapaTOM MarHust U, €CIi HeoOXOI1MO, C
pazbaButensimu, Oy(hepHbIMH areHTaMu, YBIAKHAOLINMU areHTaMH, KOHCePBaHTaMU U

apOMaTH3aTOPaAMH.

COeI[I/IHeHI/ISI MOI'yT OBITb BKJIFOUEHBI B KOMITIO3HULIMHU JJIsA I/IH"beKLII/Iﬁ MyTEM HUX paCTBOPCHMUA,
CyCIICHAUPOBAHUS WUJIK SMYJIBIUPOBAaHWs B BOOAHOM WUJIM HEBOAHOM pPaCTBOPUTEJIC, TAKOM KakK
PaCTUTEIBHBIC WJIN APYTUE aHAJIOTHUYHBIC MacCjia, CUHTETUYCCKUE TTTULEPUIbL a.HI/I(baTI/I‘-IeCKOI‘/'I
KHUCJIOTBI, CJIOJKHBIC 3(1)I/Ipbl BBICIIINX aJ'[I/I(l)aTI/ILIeCKI/IX KHCJIOT WU ITPOMUJICHITIUKOJIb, U, €CJIN
JKEJIATCIbHO, C O6I:>ILIH]:;IMI/I I[O6aBKaMI/I, TaKHMH KaK COJ'IIO6I/IJ'II/ISaTOpr, HU30TOHUYCCKUC aIr'CHTHI,
CYCIIEHIIUPYIOIIHUE ar€HThI, SMYJIbIaTOPbl, CTAOMIIN3ATOPHI U KOHCEPBAHTHL. COeTMHEHMS] MOKHO
HUCIIOJIB30BAaTh B aBPOSOHbHOfI KOMITIO3HUIIUH JJIsI UHTAJIAITMOHHOI'O BBECACHIA, B TOM YUCJIC C
HCTIONB30BaHueM HebynalizepoB. CoelMHeHNs] HACTOALIEr0 H300peTeHNsI MOTYT OBITh BKJIIOYEHBI B
NMOAXOAAIINE IPOICJUICHTDI IO AaBJICHUEM, TAKHE KaK HI/IXJ'[OpI[I/I(bTOpMeTaH, MpoIiaH, a30T U TOMY
nogobHoe. Kpome Toro, coequHeHns: MOTyT ObITh BKJIIOYEHBI B CYNIIO3UTOPHU IyTEM CMELINBAHUS
C pa3JIMYHbIMH OCHOBAMH, TAKUMHU KaK SMYJIbI'UPYHOIIHE OCHOBLI UJIK BOAOPACTBOPUMBIC OCHOBBLI.
COeI[I/IHeHI/ISI IO HACTOAIIEMY 1/1306peTeHmo MOXHO BBOOUTDb PEKTAJIBHO C UCTIOJIBb30BAHUEM

cynnosutopues. Cynmo3uTOpuil MOKET COZepP:KaTh BCIIOMOTaTeNIbHbIE BELECTBA, TAKHE KaK Maclo
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Kakao, kKapOOBAKC M MOJMSTHIICHIJIMKOJIH, KOTOPBIE IJIABSITCS IIPU TEMIIEPAType Tesa, HO OCTAKTCS

TBEPABIMU NP KOMHATHOM TeMIiepaType.

CrannapTHble IeKapCTBeHHbIE (GOPMBI I MEPOPAIBHOTO HIIH PEKTAJIBbHOTO BBEIEHNUS, TAKHE KaK
CUPOIBL, 3JIMKCUPBI U CYCIIEH3UH, TAe KaXaasi CTaHAapTHAs 03a, HAaPUMeED, YaiiHasl JI0XKKa,
CTOJIOBAst JIOXKKA, TAOJIETKA HITH CYNIIO3UTOPHIL, MOXKET COEePIKaTh 3apaHee ONpPeneIeHHOe
KOJINYECTBO KOMITO3ULIMH, COAEP KaLled OHO WIIN HECKOJIBKO COEIUHEHHH HACTOALIErO
n3o0pererns. TOUHO Tak e CTAaHAAPTHBIE JIEKAPCTBEHHBIE (POPMBI 111 HHBEKIMH W
BHYTPUBEHHOT'O BBEJICHHSI MOTYT COZIEPKaTh COEAMHEHHE 110 HACTOALIEMY H300pETEeHHIO B
KOMIIO3ULIMU B (popMe pacTBOpa B CTEPUIIbHON BOJIE, (PU3MOIOTHYECKOM PacTBOPE UJIH JPYTroM
¢dapmareBTHIECKH IPUEMIIEMOM HocuTene. MIMIIaHTaTh! 1J1s1 3aMeAJICHHOTO BBICBOOOXKACHNUS
KOMITO3ULUI XOPOLIO U3BECTHBI B JaHHOH oOnmacTu. IMIIaHTaThl H3rOTaBINBalOTCA B hopme
mukpocoep, miactud u T. []. U3 Ouopasnaraemsix miu HeOnopasaaraemMbix nojaumepos. Hampumep,
MOJIMMEPbI MOJIOYHOH U / MITH TIINKOJIEBOH KHCIOTHI 00Pa3yloT pas3siararoliuics oiIumep, KOTOPbIi

XOPOLIO TIEPEHOCHUTCS XO3THHOM.

HmnnasT, copepskaluii NpOTHBOBHPYCHBIE KOMOWHATOPHbIE KOOATAMUIIBI COTIIACHO N300PETEHUIO,
pacnoioxeH OJU3KO K ouary uHpekiuu (B ciydae peCrupaTOpHON BUPYCHOM MH(EKLINH, JIETKHE U
OpOHXH), TAK YTO MECTHAsi KOHLIEHTPALHsI aKTHBHOTO areHTa YBEJINUUBAETCS 110 CPABHEHHIO C
APYTUMH y4acTKH Tena. TepMuH «CTaHaapTHas JeKapCTBeHHast (POpMa» OTHOCHUTCS K (PH3HUIECKU
IMCKPETHBIM eUHULIAM, TOIXO/SIIUM JJIsl UCTIOJIb30BAHHS B KAYECTBE PA30BbIX 03 IS JIFOAEH 1
JKMBOTHBIX, KaJK/1as1 €AMHHILIA COEPIKUT 3apaHee ONMpPeIeNIeHHOE KOJMYECTBO COSMHEHUH 1O
HACTOSIIEMYy H300pETEeHHUI0, KOTOPOE, COTIACHO pacyeTaMm, JOCTATOYHO JUIs 00eCedeH s
skenaemMoro 3¢ exra BMecTe ¢ papMaleBTUIECKH MPUEeMIIEMbIM pa3OaBUTEIeM, HOCUTENIEM MU
HarojHuTeneM. OnHcaHne CTaHAAPTHBIX JO3UPOBAHHBIX (POPM IO HACTOSIIEMY H300PETEHUIO
3aBHCUT OT KOHKPETHOT'O HCIOJIBb3YEMOro COeNMHEHHS 1 AP eKTa, KOTOPbIH JOIKEH OBITH
JIOCTUTHYT, & TaKKe OT (PapMaKOANHAMUKHN COSAMHEHUS, UCTIONb3YEMOro B OPraHU3Me XO35IHHA.
OObr4HO HOCTYITHBI (PapMaLeBTHUECKN PHEMIIEMbIE BCTIOMOTaTeIbHBIE BEIIECTBA, TAKHE KAK

BCIIOMOT'aTCJIbHBIC BCIICCTBA, aAbHOBAHTBI, HOCUTCIIN HUJIXU pa36aBI/ITeJ'II/I.

KpOMe TOrO, OOBIYHO AOCTYIIHBI q)apMaLIeBTI/ILIeCKI/I MPUEMJIEMBIC OKCIUITUECHTDI, TAKUE KaK ar¢HThI,

peryiupytoiue pH, u OyepHble areHThl, areHThbl TOHHYHOCTH, CTAOMIIN3aTOPbI, CMAaYNBAIOIIHE
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Ar€HThI U TOMY HOI[O6HO€. TunuuHble AO03bI OJIs1 CUCTEMHOI'O BBEACHUA HAXOOATCA B AUAIIA30HE OT
0,1 nr (muxorpamm) 10 1000 MUIITUTPaMMOB Ha KT Beca Tejla CyObeKTa Ha OJTHO BBEICHUE.
TunuuHast 103a MOXKET MPEACTaBIATb COOO0M OHY TaONETKY [UIst MPHEMa OT ABYX 0 LIECTH pa3 B
JIeHb WM OZIHY KaIIlCyJIy HIJIU TaONeTKy C 3aMe/IJIeHHbIM BBICBOOOKACHUEM IS IPHeMa OIMH Pas3 B
JIeHb C MPOMOPLIUOHAIBHO 0OJIee BBICOKUM COZIep:KaHHeM aKTHBHOTO MHTpenuenTa. dpdexr
MPOJOHTUPOBAHHOTO BbICBO60)KI[eHI/IH MOXKET 6bITI> O6YCJ'IOBJ'I6H MaTepuaiaMi, U3 KOTOPbIX
M3rOTOBJIEHA KaIlCyJia, PACTBOPSIIOIMMICS IPU Pa3IMYHbIX 3HaueHUsx pH, kancynamuy,
o0ecrieunBarOIIMHU MeJIEHHOE BBICBOOOXKICHHE IO AeWCTBHEM OCMOTHYECKOTO AABJICHHUS, HITH
JFOOBIM IPYT'MM HU3BECTHBIM CIIOCOOOM KOHTPOJIMPYEMOTro BbIcBOOOkAeHU. CriennaniucTam B
TAaHHOH 001acTH TEXHUKH OyJeT SICHO, YTO YPOBHHU /103 MOTYT BapbUPOBATHCS B 3aBUCHIMOCTH OT
KOHKPETHOI'O COCAUHEHUS, TSXKECTH CUMIITOMOB U MPEAPACIIONIOKEHHOCTU CY6’BeKTa K HO60‘IHI>IM

s¢dexram. HekoTopble U3 KOHKPETHBIX coenHeHUH Oonee 3G eKTUBHBI, 4eM JIpyTue.

IIpennouruTenpHbIe O3Bl 3TOTO COEANHEHHS MOTYT OBITh JIETKO ONPE/IeIeHbl CIIELUATNCTAMHU B
JAHHOMW 00NacTH pa3auuHbIMU criocoOamu. IIpeanouTuTe bHbIN METON 3aKII0UAeTCs B U3MEPEHNU
du3noIOrNYeckoil akTHBHOCTH coequHeHust. OIMH U3 MPEACTaBIIONINX HHTEPEC METOIOB -
HCTIONIb30BAaHUE JINTIOCOM B KaueCTBE HOCUTEJSI Ui IOCTABKU. JIMIIOCOMBI CITUBAIOTCS C KJIETKAMU
1eNIeBOH 00acTu 1 00eCTIeYNBAOT JOCTABKY CONEPIKUMOTO JIUTIOCOM B KJIeTKH. KOHTakT unocom
C KJIETKAMH NOAJIEPKIBAETCS B TEUEHHE BPEMEHH, JOCTATOYHOTIO JUIsl CIIUSHIUS, C HCIIOJIb30BAHUEM
Pa3JIMYHBIX METOAOB MOAJEPKAHNSA KOHTAKTA, TAKUX KaK M30JIALUS, CBA3bIBAIOLINE areHThl U TOMY
nonobHoe. B omHOM acniekTe N300peTeH s JIMTOCOMBI ITPEeIHAa3HAYECHbI JJIs IOy YeHHsI a3PO30JIs
JUISL JIETOUHOTO BBeIeHUs. JINTOCOMBI MOTYT OBbITh H3rOTOBJIEHBI U3 OYHIIEHHBIX OEJNKOB HIIH
HENTHIOB, KOTOPBIE ONIOCPENYIOT CIIUSTHUE MeMOpaH, TakuxX kak BUpyc CeHpail Wiy BUPYC IPHIIIIA.
[00146] JIumnas! MOTYT IpeACTaBIATE COOO0H MOOYIO MONE3HYI0 KOMOMHAIINIO H3BECTHBIX
JIMMU0B, 00OPa3yIOIIUX JUIIOCOMBI, BKJIIOYas KATUOHHbBIE UJIH LBUTTEPUOHHBIE JIUIU/BI, TAKUE KaK
docharummixonus. OcTanpHble TUMAABI OOBIMHO MPEACTABISIOT COO0I HEHTpabHBIE HITH KHCIIbIE
JIMIUABL, TAKHE KaK XoJecTepyH, Gpocharuauncepu, pochaTuauIraInuepyuH 1 T.11. J{Jst monydeHus
aunocoM Meton, onucannbii Kato et al. (1991) J. Biol. Chem 266: 3361. Bkparue, munuab! u
KOMITO3ULYS AJIsI BKJIFOYEHHUS B JIMTIOCOMBI, COZleprKalie KOMOWHATOPHBIE CYIIPaMOJIEKy IS PHbIE
KoOaTaMUIIbI, CMEIITUBAIOT B MOAXOMASIINEH BOTHOM Cpele, MOOXOIsIINe B COJIEBOH cpene, rae olIee
coaeprkaHue TBEPbIX BellecTB Oyaer B auanazoHe npumepro 110 mac.%. [Tocae MHTEHCUBHOTO

nepeMelINBaHus B TeUeHHe KOPOTKHX IePHO0B MPUMEPHO 5-60 cekyHI MpOoOUPKY MOMEIIAoT B
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TEIUTYIO BOISTHYIO OaHIO ¢ Temreparypoii npumepHo 25-40 © C, 1 3TOT LUK TOBTOPSIFOT IPUMEPHO
5-10 pa3. 3ateM KOMIO3ULIMIO 00PadaTHIBAIOT YIBTPA3BYKOM B TEUEHHUE MOAXOMALIETO MEPHOaa
BpeMeHH, OOBIYHO MpHOIM3NTEeNbHO 1-10 CeKyHA, U, BO3MOKHO, TOTIOJHUTEIBHO NTEPEMEIITNBAIOT C
MOMOIIIBIO BUXPEBOH MelIanku. 3aTeM 00beM YBEeJINIUBAIOT IyTeM 100aBJICHUS] BOTHOH Cpenbl,
00BIYHO yBeNHMUNBast 00beM MPUMEPHO B 1-2 pasa, ¢ MOCIEAYIOUMM ITePEMEIINBAHIEM H
OXJIaKIAeHUeM. MeTo MO3BOJISIeT BKJIKYATh B JIMTOCOMBI CYIIPAMOJIEKYJISIPHBIE CTPYKTYPBI C

BBICOKOH 001IeH MOJIEKYJISIPHON MaCCOM.

Komnoszuyuu ¢ opyeumu axmuenvimu azenmamu

J1ist ICTIONIB30BAHUS B PACCMATPHUBAEMBIX CIIOCO0aX OBLT PACCMOTPEH Psii IPOTHBOBHPYCHBIX
CYIIPaMOJIEKYJISIPHBIX CTPYKTYp. OnHA MPOTUBOBUPYCHAs CYNIPAMOJIEKYJIIpHast CTPYKTypa
HasbiBaeTcsa KS. AntuBupycHast KS no nzo0pereHno MoxxeT ObITh BKIIIOUEHA B KOMITO3HIIMH C
ApyruMHu GapManeBTHIeCKU aKTHBHBIMU areHTaMH, B YACTHOCTHU C JPYTUMH ITPOTHBOBUPYCHBIMH,
MPOTHBOMUKPOOHBIMU MIIN MIPOTUBOPAKOBBIMU areHTaMu. Jlpyrue npeacTaBisionye HHTepec
AreHThl BKJIIOYAKOT IIUPOKHI CIIEKTP MPOTUBOBUPYCHBIX MPOU3BOAHBIX MOHOHYKJIEOTUAOB U JPYrUX
uHruoutopos PHK-nonnmepasel, n3BeCTHBIX B JaHHON obnactu. Kiacchl MpOTHMBOBUPYCHBIX
areHTOB BKJIIOYAIOT HHTEP(EPOHBI, TaMUBYIMH, pHOABUPHH U TaK Aajiee, AMaHTAIUH, PEMAHTA IMH,
TAKOM KaK 3UHAMUBUP, OCCIIbTAMUBHD U TAK AAJICC, ALITUKIIOBUP, BAJAIIUKIIOBUP, BAJTAaHLIUKIIOBUD U
T. . Jlpyrue rpymnmnel IpOTUBOBUPYCHBIX CPEACTB BKIIIOYAIOT afedoBup, BOAKaBup, AUJAHO3UH,
SMTpULMTaOVH, TAMUBYIUH, HeJlpUHABHD, PUTOHABUD, CAKMHABUP, AKJIATACBHp, CTABYAVH,
TeHO(OBUP, 3(aBUPEHL, HEBUPAIINH, HHANHABUD, JIOOATABUDP U PUTOHABHP M PUTOHABUD.
xoJnekanprudepor. Llurokunsl, Takue kak uHTEpdepoH ramma, HakTop HEKpo3a OMyXOoJH ajibpha,
uHTepNekuH 12 U Tak nanee, Takke MOTYT OBITh BKJIIOYEHBI B KOMITO3UIHIO BMecTe ¢ KS mo
HacTosileMy u3obperenuto. Hacrosiee nzo0pereHue aajee ONUChIBAETCS CAENYIOIUMH
IpUMepaMHu, KOTOPBIE He CIIeyeT pACCMATPHUBATh KaK OrPAHUYHBAIOLINE 00bEM H300peTeHNUSI.
[00149] AnkunrpoBaHue ONPEAENAETCA KaK BBEIEHNUE aJKUIIbHOTO 3aMECTUTENS B OPraHUYECKYIO
MOJIeKYJTy. TUNMHYHBIMU ANKWINPYIOLIMMH ar€HTaMH SIBJIIOTCS aJIKUITAIOT€HUIBI, aJIKEHBI,
OMNOKCUAHBIC COCAUHECHUS, CITUPTHI, PEIKE aJIbACTUAbIL, KETOHBIL, CJIOXKHBIC S(I)I/Ipbl, Cy.]'[b(l)I/IL[bI,
auasoankaHel. KatanuzaropaMu aJkUINpOBaHUS SABIISIOTCS MUHEPAJIbHbBIE KUCIOTHI, KUCIOTbI
.HIDIOI/Ica, a TaK>Xe€ LCOJIUTHI. AJ'IKI/IJ'II/IpOBaHI/Ie HIUPOKO UCTIOJB3YECTCA B XUMHYECKOH U

He(pTeXMMHUYeCKOH MPOMBIIUIEHHOCTH.
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AHcaMOIIb UITH CYTIPaMOJIEKYJISIPHBIN aHCaMOJIb - 3TO TEPMUH U3 CYyNPaMOJIEKyIApHON xumun. J1ist
HACTOSAIIEro N300peTeHHsT 00BbEKTaMH CYIPAMOJIEKYJIIPHOM XMMHUU SIBIISTFOTCS aHCAMOJTH,
CIIOHTAHHO MOCTPOEHHBIE U3 KOMIUIEMEHTAPHBIX T€OMETPUYECKU U XUMUYECKH COOTBETCTBYIOILUX
MOJIEKYJISIPHBIX (pparmenToB. IIpu cuHTE3€ CYyNpaMONIEKyISIPHBIX CTPYKTYP U3 OXHOTO
KOM6I/IHaTOpHOFO MPOU3BOAHOI'0 C HEMOJIHBIM 3aMEIICHUEM NJOCTYITHBIX I'PYIIT MOXKET OBITh
cuHTe3upoBaHo Oosee 100 pa3nMyYHBIX AEPUBATU3NPOBAHHBIX CYNPAMOJIEKYJISIPHBIX CTPYKTYp HU3-32
BOBMOJKHBIX XUMHUYCCKUX NTEPECTAHOBOK U KOM6I/IHaI_[I/II>'I. HpI/IMeaneano, UTO MCXKAY UX
MOJIEKYJIaMH 00513aTeIbHO 00Pa3y0TCs MEXMOJIEKYIIIPHbIE HOHHBIE H BOJOPOIHbIE CBSI3H, &
JePUBATU3UPOBAHHBIE CYIIPAMOJIEKYJISIPHBIE CTPYKTYPbI 00JIaIAf0T 3HAYNUTEIBbHO O0Jiee BBICOKOH

OMOJIOrH4eCcKOi AKTUBHOCTBIO, UE€EM UCXOAHAsA MOJIEKYJIa L[I/IaHOKO6aJ'IaMI/IHa.

Hcrnonb3ysi criocoObl HACTOSAIIETO M300peTeH s, ObLJIO U3rOTOBJIEHO JIEKAPCTBO, KOTOPOE

3¢ $exTHBHO In Vivo POTHUB IPHUIINA, reprieca, Ha Mozensax in Ovo (B Aiiax) U KOpOHaBHpYCa
KPYIHOTO POraToro ckota. JJist N3roToBNeHHUs Mperapara HCIOIb30BaI KOMOMHATOPHYIO CMECh
kapOOKCUMeTHIIKOOAIaMIHA B BUZIE CYTPaMOJIEKYJIIPHOTO aHCaMOJIst Oe3 pas3iesieHust Ha OTAENIbHbIe

KOMIIOHEHTHI.

Komb6unaropnast 6ubnrorexa - 310 Habop u3 OOJBIIOrO KOJMUECTBA XUMUYECKUX COSTUHEHUH,
0eJKOB, PT€HOB WJIN OJIMTOHYKJIEOTHIOB, MO3BOJIAIOLINH OBICTPO UCKATh T'€HBbI-MULIEHN WU OeNKU-
mumenn. Hanpumep, Habop koMOMHATOpHOW OUOIMOTEKH MOKET COCTOSITh U3 MAJUTHOHOB
Pa3IUYHBIX XUMUYECKHUX BEIIECTB WJIH, HanpuMep, Habopa pekoMOMHaHTHBIX Mosekyn JJHK,

MOJIyYEHHBIX ITyTEM BCTABKH PA3JIMYHBIX AHTHUTEJ B JIETKYIO U Tskenyro nenu k/IHK.

KomOuHaTOpHBIN CHHTE3 BKJIIOYaeT CHHTE3 METOJaMHU KOMOMHATOPHON XUMHH MHOKECTBA
OIHOBPEMEHHBIX PEAKIINI MEKIY TPEMsI Uik OOJiee peareHTaMu ¢ 00Pa30BAHUEM MPOIAYKTOB
KOMOMHATOPHOTO CUHTE3a, KOTOPBIE BKJIFOYAIOT COTHH MPOU3BOIHBIX O0OBETUHEHHBIX PEAreHTOB.
IIpousBonHbIe 00BEAMHEHHBIX PEAreHTOB MOKHO Pa3NeNIUTh XPOMATOrpaduaecKu, 4To0bl
MOATBEPAUTD UX CTPYKTYPY M U3Y4YHTh OMOJOTHUYECKYI0 aKTUBHOCTD. [TocnenHue momxosl
BKJIFOUAIOT MCIOJIb30BAHIE HEPA3IEICHHBIX U / HJTH HEOYHIIEHHBIX CMECel MPOIYKTOB
KOM6I/IHaTOpHOFO CHUHTE3a 110 PAa3JIMYHbIM IIPpUYHHAM, B TOM YHCJIC U3-3a TOr'0, YTO TAKUC CMECHU

NPONYKTOB KOMOMHATOPHOIO CHHTE3a UMEIOT Ooliee 3HaUUTeNbHBIE U O0Jiee BaprHaOenbHbIe
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npoduiu OMOIOrMYECKON AKTUBHOCTH, YeM OHOJIOrHYecKue mpo(uiiu OTAeIbHBIX KOMIIOHEHTOB

KOMOMHATOPHOTO CUHTE3a - MMPOIYKTOB CUHTE3a.

Tepanestuuecku 3¢ dexruBnoe kommuectBo (TIK) - 370 TepMUH U1 HACTOALIETO U300PETEHMS,
KOTOPBIN OTHOCUTCS K KOJINYECTBY JIEKAPCTBEHHOTO CPencTBa. /{1t HEKOTOPBIX BAPUAHTOB
OCYIIECTBJICHUsI HACTOSIIIErO U300pETeHHs TepaneBTHYeCKH 3P (HEKTUBHOE KOJTHMUECTBO
KOMOMHATOPHBIX MPOU3BOAHBIX LIMAHOKOOAIAMUHA MPENCTABIIET COOOM KOIMUECTBO, KOTOPOE
obecrnieunBaeT TeparneBTudeckd 3 HEeKTHBHYIO MPOTHBOBUPYCHYIO aKTUBHOCTh. OKUAAETCS, UTO

TOK Oyner ornuyarbes sl pa3HbIX BUPYCOB M PA3HBIX )KUBOTHBIX MOJIENEH.

IIPHMFEPEI

ITPUMEP 1 npencrapiisieT coO0l mpuMep MPUMEHEHHUST HACTOSIIIErO H300PETeHUs Ha MPAKTHKE C
HCTIONIb30BaHHEM KOMOMHATOPHO-MOAU(DHULIMPOBAHHOTO KoOaTaMuHa, CIyKalero SApoM
CyIpaMOJIeKyIAPHOI CTPYKTYPBL. DTO AP0 CHHTE3UPOBAHO C UCMOJb30BaHHEM KOMOMHATOPHBIX
MPOM3BOAHBIX [IMAHOKOOATaMIHA ¢ IPOTUBOBUPYCHBIMHE CBOMCTBaMHU U HasbiBaeTcst KS. 3atem
coszaBaeMble papMalleBTHYECKHE KOMIIO3ULIUH U JIEKAPCTBEHHbIE (POPMBI OTIIMYAIOTCS TEM, UTO
AJIKWIINPOBAHHbIE TIPOU3BOAHbIE [IMAHOKOOAIAMIUHA TPECTABIISIOT COOOH Hepa3AeIeHHYO
KOMOMHATOPHYIO CMECh IMMPOU3BOIHBIX OT MOHO3aMEIIEHHOTO 10 ITOJIHOCTBIO 3aMeIeHHOTO
npou3BOIHOTO st Beex rpynm R1-R7 cnenyromeidi cTpykTypbl, n300pakeHHOM Ha Gur. S, rae mo
Kpaiineil Mepe onauH u3 3amectureneil R1-R7 npencrasiser coboit -CH2-COOM B mobom
noJjokeHuu, a M npencrasinser co0ol aToM MeTauia Wi Bogopona. M Takske MOXKeT OBbITh
npencrasieH ogauM u3 Metanios: K, Mg, Ca, Cu, Fe, Li, Na, Ba, Ag, Pt, Au, Ti unu Sb. B npyrom
BapUaHTEC I/I306peTeHI/I$I (bapMaLIeBTI/I‘-IeCKaﬂ KOMITO3HUIHS MOXKET JOTIOJTHUTEIIbHO COACPIKATD
BaHWJIMH B COCTaBe JIEKapCTBEHHOH (GopMbI U xonekanpiudepon. B npyrom Bapuanre
OCYIIECTBIICHUS] U300peTeHus (hapMalleBTUYeCKasi KOMITO3UIHSI MOXKET AOMOJHUTENBHO BKJIFOUATh
He3aMeIIeHHbIH MeTHIKOOATaMUH, AUTHIPOKCHKOOanaMuH (THAPOKCHKOoOaNaMiH), kobaMaMu HIn
UX CMeCh B JIeKapcTBeHHOH (opme. [Ipennaraemble papMalieBTHUECKIE KOMIIO3UIINH, HATIPHMED,
MOTyT 6bITb COCTABJICHBI B BUJC PA3JIUYHBIX JICKAPCTBEHHBIX (1)OpM, BKJIFO4asl, HO HC OTpaHUYNBasiChb
STHM, a3PO30JIbHBIN COCTaB JIJIsl UCIIOIb30BaHUs B HeOyJiaii3epe WM crpee, AJisl UCIIOJIb30BaHUs
MHBEKIMOHHOTO COCTaBa JUIsI BHYTPUMBIIIeuHbIX nHbeKIui (IM), BHyTpuBeHHBIX (IV) HHBEKIMIH 1

BHyTpuBeHHbIX (IVI) nudysuii.

44



10

15

20

25

30

Bupyuun onpenensiercs kKak r000i QU3NUECKUI NN XUMHUECKHH areHT, KOTOPbIH Ae3aKTHBUPYET
WA YHUYTOXAET BUPYCHL. JTO OTJINYAETCS OT MPOTUBOBUPYCHOTO TIperapara, KOTOPbIi
uHruoupyer nponudepannto supyca BHyTpHu kietku (Virucide, Wikipedia, 2020). [Tokazana
pasHULA MEXy BUPULUIHBIM U BUPYJIULIUAHBIM- 3aKJIKOYAETCsl B TOM, YTO BUPULIUHOE ACHCTBUE
SIBJISIETCS YACThI0 BUPYJHULIMAHOIO, B TO BpeMsl KaK BUPYIULUAHOE ACHCTBUE O3HAYAET MOJHOE

YHUYTOKEHHE BUPYCOB. (BUPHLIMAHOE WK BUpymuuaHoe aevictsue, Wikki-diff, 2020).

IMPUMEP 2 npencrasnsier coOol nmpumep CUHTe3a KOMOWHATOPHON cMecH
KapOOKCHMETHIINPOBAHHOTO IHAHOKOOAIAMHHA, KOTOPBII MOXKET OBITh UCTIONIB30BAH IS CO3IAHHS

MIPOTUBOBHUPYCHOM CYNPaMOJIEKyJIpHON CTPYKTYpbl, HasbiBaemoin KC.

CuHTE3 MPOBOAUTCS clenyrmuM odpasom: 1 MMoJb (MUILTUMOJIB, MM) HIMaHOKOOATaMUHA
pactBopsitoT B 50 Mut Tpuc-OydepHOro pacTopa, U 4 MMOJIb MOHOXJIOPYKCYCHON KHUCIIOTBI
A00aBISIOT IIPU NepeMELTNBAHUU 10 MOJHOTO PacTBOPEHUsI 000X KOMIIOHEHTOB, a 3aTe€M pacTBOP
nepeMenuBaoT noMemmaioT B TepmoctaT 1ipu 40 ° C Ha 7 aneil. 3aTeM pacTBOp pasnuBalOT BO
(aKoHBI, THOPUIHZUPYIOT, YTOOBI OTOTHATH H30BITOK MOHOXJIOPYKCYCHOM KHCIIOTBI U COJISTHOM
KHUCJIOTHI, M UCTIOJIB3YIOT AJIs1 aHAJIM3a U UCCleoBannil. B npuMepe cuHTe3a 2 MOKHO MOIYYUTh 27

npom3BOAHBIX (128 Mpon3BOAHBIX) KapOOKCHMETHIIMPOBAHHBIX [THAHOKOOATAMIHOB.

Ha ¢ur. 6 mokazano BOXX xpomaTorpammy (;KHIKOCTHOH Xpomarorpadueil BHICOKOrO AaBICHHUS)
HCXOJHOro nuaHokobanamuHa. Mcxoauslii kobagaMuH JaeT OHY JIMHHIO MOTJIOMEHHs TPU

WCTOJIb30BaHuu Y @-aeTekTopa.

Ha ¢ur. 7 noxazano BOXX xpomatorpaMmy KOMOMHATOPHOTO MPOU3BOAHOIO [IHAHOKOOATIAMHHA.
XpOMaTOFpaMMa MOKAa3bIBACT, YTO MUK IMPOU3BOJHOIO0 HAXOAUTCA B APYTOM MECTE. HpOI/ISBO)IHbIe C
Oonee runpodunbHON o6nacTbio MokuaarT KooKy BOXXX panblie, u, Takum o0pazom,
XapakTepHast YepTa XpOMaTOrpaMMbl IIPOU3BOAHBIX PACIIHUPAETCS U Pa3iesIsieTcst Ha
JOIOJIHUTECIIBHBIC ITOJIOCHI. 9to0 npeanojaract, 4To NpoOU3BOAHBIC LII/IaHOKO6aJ'IaMI/IHa MOTr'yT UM€Tb
BHYTPUMOJIEKYJISIPHBIE U CYIIPAMOJIEKYJISIPHbIE HOHHBIE U BOAOPOAHBIE CBSI3U, KOTOPBIE OCTAIOTCS
HEN3MEHHBIMHU BO BpeMmsl mpoiiecca pasaeneHus: BOYKX, BrIMoONMHIEMOro B KIACCHYECKHUX YCIOBHUSX

¢ nomo1neio rpaguenTHoi BOXKX. Takske OplI0 HEBO3MOXKHO C ITOMOIIBI0 TOHKOCTIOHHOMN
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xpomartorpaduu (TCX) u kanumisipHoro renb-snektpodopesa (CGEP) paznenuts u
UeHTU(GUIIUPOBATDH (PparMeHT CYNpPaMOJIeKyISIpHON CTPYKTYphl. Jlpyriue XuMudeckue KOMOMHALN
MOTYT ObITh HCIIOJIb30BAHBI IS JePUBATH3ALMH LIMAHOKOOAIAMUHA, BKJTFOYAsT UCTIOJIb30BaAHHE
aHTUIPUIOB KapOOHOBBIX KHUCIIOT U aHTHIAPUAOB MOIUKAPOOHOBBIX KHUCJIOT, TaJIOT€HHIOB
KapOOHOBBIX KUCIIOT U FAJIONAYTIIEPOAOB. /11 HEKOTOPBIX BAPHAHTOB OCYLIECTBICHNS HACTOSIIETO
M300peTeHNsT MOXKHO HCIOJIb30BATh METHIIKOOAIAMUH, THAPOKCOKOOAIaMIH (THAPOKCHKOOATAMUH)

U / wim kobaMaMuJl B KA4eCTBE MEPBUYHOIO KoOaaMIHA JJIsl JePUBATU3ALINH.

Jlanee, B SKCIIEPUMEHTE 110 U3YUEHHIO MPOTHBOBUPYCHOH akTUBHOCTH (ED9o = 10-30 MKr / M)
ObUTH U3y4EHBI HECKOJIBKO JKHIKUX JIEKApCTBEHHBIX (hopM. OHOI U3 M3YUEHHBIX KHUIKIX
IPOTHBOBHPYCHBIX JIEKapCTBEHHBIX (opM siBiisiercs: KS (uncToe KoMOMHATOpPHOE TPOM3BOIHOE).
Bropast n3yueHHas jxuikas IpOTUBOBUPYCHAs JiekapcTBeHHas ¢popma 3to KC, koropast
npexncrasinsieT coboii cMech KS ¢ BanunuHoM (BaH) u xonekanbiudeponom (C). Takum oOpazom, B
dopme oboznauennii: KC = (KS + van + C). Tperbeii nuccnenoBanHON )KUAKONH MPOTHBOBUPYCHOM
nexapctBeHHOU popmoii sBisiercst KSO, koropast mpeacrasisier codboti cmech KS ¢ BaHUTHHOM

(Ban) u kobamamuom (CO). Takum obpa3om, B popme obo3Hauenuit: KSO = (KS + van + CO).

Jlst mpoBepky OMOIOrHYeCcKOi (IPOTUBOBUPYCHOIT) aKTHBHOCTH CUHTE3UPOBAHHBIX IPOU3BOIHBIX
KC MMPOTUBOBUPYCHYIO aKTUBHOCTDb MPOU3BOAHBIX UCCICAOBAJIN METOAOM CKPUHUHIA HA MOACIIAX
supyca rpunmna HINI1 (Inf), sTanonsoro mramma Bupyca Be3ukyJssiporo cromaruta (Vesic. -VVS)
u BHpyca npocroro repreca 1 Tuna (Herp. - mramm L-2), kopoHaBupyca - BUpyca HHYEKLHOHHOTO
oponxura nrunl (MBII) B MaTpariax Ha KyneType $pubpoO1acToB KypHLbI 10 CTETIEHH Aerpagaluu
(unTonatuyeckuii 3¢pdexr, oTcnoenue co gHa Marpana). CTerneHp «IeTymeHusd KIeTOK
OMpeaAcCIIAIN MYyTEM OKpallMBaHUS KYJIBTYPbl BUTAJIbHBIM KPACUTEJIEM, KOHLECHTPALUIO KOTOPOTO
OTpeNessId CIeKTPOPOTOMETPUIECKH OTHOCUTEIBHO 3I0POBOr0 MOHOCIIOS U ITyCTOM JIYHKH.

Pesynprarhl nccnenoBaHui in vitro mokasaHsl B Tabnue 1 Hioke.

Tabmuua 1. - [IpoTHBOBUPYCHAsI AKTUBHOCTD CYIPAMOJIEKYJIIPHBIX KOMOMHATOPHBIX MPOU3BOIHBIX

rmanokobanamuHa KS u ero nexkapctBeHHbIX Gopm

Komno3zumus %, UINTONPOTEKTHBHOE AHTUBHPYCHOE elicTBHE **
Inf Herp Vesic IBP

KS 75 80 74 82
70 58 94 80
79 66 90 73
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89 89 96 77
100 93 100 79

n£N, % 83+12 7715 91+10 78+3

KS+van 94 100 94 80
93 95 93 89
98 90 98 90
100 100 100 100
100 100 83 100

n£N, % 97*+3 97*+4 94*+7 92*+8

KS+van+CO 90 88 94 100
100 70 100 100
100 100 94 100
93 100 95 92
80 100 100 88

n£N, % 93*+8 92*+13 97*+3 96*+6

HeraTuBHbII KOHTPOJIb 100 100 100 100

YUCTOH KyJbTyphI (O3

BHpYyCA)

IIo3UTUBHBII KOHTPOJIb 0 10 5 0

UHQUIUPOBAHHOM

KyJIBTYpBI (C BUpycoM Oe3

JICUCHHUS)

* rpymmsl (KS + van) u (KS + van + CO) cratuctudecku 3Ha4UTENIbHO Oonee 3G PeKTHBHBI, YeM
yucteiit KS; ** nns cpenneit apdexruBroii no3er 10 pg/ml.

Kak Bunno u3 Tabnuubl 1, Bce BapuaHThI JieKapCcTBEHHBIX (popm Ha ocHoBe KS obnanarot
IPOTHBOBHUPYCHBIM 3 HEKTOM, KOTOPBIH MOXKeT 3auTuTh 50% min Oonee KIETOK
MHHUIUPOBAHHOHN KyNbTyphl. JIekapcTBeHHBIE HOPMBI C BAHWJINHOM U IPYTUMHU IPOU3BOAHBIMU
kobanamuHa cratuctniaecku 3Haunmo (P <0,05) npeBblmaroT 3¢ eKTHBHOCTD YHCTOrO BEIECTBA

KC.

Jlns onpeneneHus npenenbHo nepeHocumoil konnenTpamu (MITK) B TOKCHKOIOTHYEeCKHUX
SKCIIEpPUMEHTaX U U3y4eHHsl IPOTUBOBUPYCHOMN akTHBHOCTHU Npenapara KC u ero nekapcTBeHHbIX
q)OpM JJIsA I/IH’beKLII/Iﬁ HCIOJIb30BAJIN CJIICAYIOUE TUTIBI TPAHCILNIAHTUPYEMBIX KJIETOK YCJIOBCUECKOTO
u s)xuBoTHoro npoucxoxxaenus: I1T, Tp, Hep-2, HELA | u xypunsiii smOpuoH. IIT o3navaer
TPaHCIUIAHTHPYEMbIe KJIETKH MMOYeK SMOPHOHA KPYITHOIO pOraToro ckota. Tp o3HavaeT KJIeTKH
Tpaxeun SMOpPHOHA KPYIHOro poraroro ckora. Hep-2 o3HauaeT TpaHCIJIAHTHPYEMble KIETKH paka
rOpTaHu YeJIOBEKaA.

Hel.a o3nauaer NEPECBUBACMbBIC PAKOBBIC KJIICTKW MATKH YC€JIOBCKA.
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Knerku BoipamuBanu B cpene 199 ¢ nodasnenuem 10% Oblubell CBIBOPOTKU M aHTHOMOTHKOB
(MeHUIWJUTIH U CTPENTOMUIINH). B kauecTBe TeCcT-BUPYCOB UCTONb30BaN BUpYyCH rpummna (HINT1),
BE3UKYJIIpHOTO cToMatuTa (ramm Indiana), koponasupyc (X 343/44) u BupycC npocToro repreca

tuna 1 (uramm L-2), kopoHasupyc nHpekunonHoro Oponxura nrun (mramm [EK-KL.2).

HccnenoBanue TokcuuHocTH - Onpenenenne MTC nns nexapcrsenHbix gopm KS u cybcranmu

KS Ha kn1eTouHBIX KyJIBTYpax H KypUHBIX SMOPHOHAX.

JIByXITHEBHBIE KYJIBTYPbI KJIETOK C XOPOLIO C(hOPMUPOBAHHBIM MOHOCJIOEM KJIETOK HCIIOJIb30BAIH
nust onpenenennss MTC. KS u ero nekapcrBeHHble GOpMBI ObUTH IPOTECTHPOBAHBI HA YEThIPEX
MEPEYHCICHHBIX BBIIIE THIAX KJIETOK (N = 5 3KCrepuMeHTOB). B KakoM skcreprMenTe
HCTOJIB30BaNIOCh He MeHee 10 mpoOupok kakaoi KyabTypbl. [locie ynaaeHust pOCTOBOM Cpebl U3
npobupok nodasisium 0,2 M1 HccaenyeMoro pactsopa u 0,8 Ml monAep KUBarOIIel MTUTATeIbHON
cpenbl. [Tpobupku ¢ knerkamu nHKyOuposanu mipu 37 © C B Teuenue 7-8 nqueii. KoHTpoIbHBIMI

SKCIIEPUMEHTAMH CITY>KWIIN TIPOOHPKH C KYJIBTYPaMH KJIETOK Oe3 1oOaBJIeHHs JIEKapCTB.

YacThio pe3yJIbTaTOB SKCIEPHUMEHTa ObLIO OTPENETUTh HAJTHYHe W OTCYTCTBHE LINTOMATHYECKOTO
s¢pdexra. Hannure mnm orcyrctBue nuronaruyueckoro dddexra (LI1D) onpenensnu, paccMaTpuBast
KJIETKH IO MUKpOcKoroM npu 10-kpatHoM yBenmueHnd. CTerneHb HUTOTOKCHYECKOTO ASHCTBHS
OLIEHHUBAJIH C TIOMOIIBIO CUCTEMBI «4eThIpe TUIIOCY (+, ++, +++, ++++) 1ist OLleHKH U3MEHEHUs!
mMopdonoruu knetok: (1) okpyrieHne u CMOpIIMBaHUE KIETOK U (2) OTTOpKEeHHe

ACTCHEPHUPOBAHHBIX KJICTOK OT CTCKJIA.

MaxkcumanbHO niepeHocumast konueHTpauust (MTC) onpenensnace myTeM onpeneeHus
MaKCHUMAJIbHOTO KOJIMUECTBA BEIIECTBA, KOTOPOE HE OKA3bIBAJIO LIUTOMATHYECKOTO JEHCTBHS Ha
KJIeTKH. /{71 3TOro onpeneneHust K KyJbType KJIETOK 100aBIsAIN Pa3IndHble pa3BeACHUs JIeKapCTBa

B mo3e 0,2 mur.

Jlnst u3ydeHust TOKCUYHOCTH Ipernapara in vivo MpU pas3inyHbIX 103aX Ipenapara UCIONb30Balu
no3y npemnapata B oobeme 0,2 mut Ha 10-11-1HEBHBIX KypHHBIX SMOpHOHAX (5 SMOPHOHOB Ha

passenenne MP). /o3y npenapara BBOAUIIH B AJIJIAHTOUCHYIO ITOJIOCTh KYPHUHOTO SMOpPHOHA
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cnenyrouum odbpazom. IMOpHoHbI B Bo3pacte 10-11 qHeit moaBepraguch OBOCKONUU U MOMEUAJIHCh
KapaHJalIOM Ha BO3AYLIHON MOAYLIKE HA CTOPOHE, IPOTUBOIOJIOKHOM MECTY PAaCIONOKEHUs
SMOpHOHA, TZIe MEHbIIE KPOBEHOCHBIX COCYI0OB. [ToMeueHHOe KapaHaaoM MecTo ObIIO
Npone3nH(PHULHPOBAHO CIIUPTOBBIM PACTBOPOM Hoza, 3aTeM 000JI0UKa POThIKaIach, a 3areM 0,2 mi
I03BI TIpenapaTa BBOAMIOCH B OTBEPCTHE C TOMOLIBIO TYOEPKYJIHHOBOTO LINPHLA B TIOJIOCTh
AJIJTAHTOWCA € TIOMOIIBIO HUIJIBI INpuia Ha rayouny 10 °. 15 MM napaniensHO IpogoibHOM ocH
siina. ITocne nHBEKIUH JyHKY CHOBA NMPOAE3MH(UIIMPOBAIH CIIMPTOBBIM PACTBOPOM Hoja U
3anenany napaMHOBBIM BOCKOM. 3aTeM SIHIIO ObLIO IOMELIEHO JJIsi HHKYOAIMy C UCTIONb30BaHHEM
TEPMOCTAaTa, YCTAaHOBJIEHHOTO Ha TeMnepatypy 35-37 © C, Ha 72 4aca. Ilepen BckpbITUEM SUL] UX
nomernany Ha 18-20 4acoB B XONOMMIBHUK MpU Temrepatype 24 © C, 4ToObl MAKCUMAJIBHO CY3UTh
KPOBEHOCHBIE cocy bl 3MOproHa. [locne 3Toro siiina noMemany Ha HOAHOC TYIBIM KOHLIOM BBEPX.
3arem 000JI0YKY HaJ BO3IYLIHON MOAYIIKOH MpoAe3nHPUIMPOBAIN CIIMPTOBBIM PaCTBOPOM Hoza 1
96% sTanonoMm. Ao Obu1o pazduTo, U SMOPUOH ObLT yaJIeH CTepHIbHBIM MHHIIETOM. MeMOpaHa,
BBICTHJIAFOINAS THO BO3IYLIHOT'O MEIIIKA, TaKk)ke Oblla yJaneHa, MPeaBapUTEIbHO OTENNB €€ OT
NoJyIeKaIel XOpUOHO-aJIJTAHTOMCHON MeMOpaHbl. KoTn4uecTBO JKUBBIX U HOPMAIBHO
pa3BHUBarOLIIXCst SMOPHOHOB nocie 24 u 48 yacos nHKyOanu B Tepmocrare ripu 37 © C

noxcuuThiBaiu st pacuera LDso u MTD B cootBerctBum ¢ meronom KepOepa.

B pe3synbTaTe 5THUX 3KCMEPUMEHTANIBHBIX UCCIeI0BaHul Obu1o oOHapyxkeHo, uto KS u ero
JIEKapCTBEHHBIE (POPMBI HE TOKCUYHBI JIs1 KYJIbTYp KieTok npu no3e KS 6onee 50 mr / mu. [{ns
yBEJIMYEHHs KOHLIEHTPALNH JIEKAPCTBEHHOTO CPEJICTBA PACTBOP JIEKAPCTBEHHOI'O CPEICTBA

TMOGUIN3UPOBAIIH, a 3aTeM pa30aBIsLIN 10 KOHIEHTpauu 5%.

Pe3ynbTaThl UCCIeqOBaHMs TOKCHYHOCTH KS B pasmuYHBIX KyJNbTypax MpeacTaBieHbl B Tabuile 2
HIDKE.

Tabnuua 2. Tokcuunocts KC 1 ero nexkapcTBeHHBIX (opM Ha KyJIbTypax KIETOK.

Ne n/m KyasTtypa knerok Toxcuunocts (mg / ml)
KS cyb6cranuus
1 PT More than 50
2 Tr -//-
3 Hep -2 -//-
4 Hela -//-
KS+van
5 | PT | More than 50
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6 Tr -//-
7 Hep -2 -//-
8 Hela -//-
KS+van+CO
9 PT More than 50
10 Tr -//-
11 Hep -2 -//-
12 Hela -//-

MTC nnist KyJnbTyp KJIE€TOK, 00paboTaHHbIX kak uucThiM KC, Tak U ero JiekapCTBEeHHbIMU (hOpMamHu,
coctasisiet 6omee SO Mr / ML, YTO CBHIETEIBCTBYET O HU3KOM TOKCHYHOCTH MPEIaraeMoro
cpenctra. sl JambHEHIINX UCCIIeNOBaHUN MbI BbIOpanu Hanbosnee 3¢ dekTuBHbIN 0Opasen

nexapcteeHHol ¢popmbl KC + Ban + CO, 3arem KCO.

Hccnenosanue npoTUBOBUPYCHOTO EHCTBUs JiekapcTBeHHOro cpenctsa KSO nHa Bupyc rpunma A
(HIN1)

Jlnsa panpHEHIuX UCCIenoBaHul ObUT BEIOPAH MPEANIOUTHTENIbHBIA BAPUAHT OCYIIECTBICHUS
Hacrositero nzooperenus. 1o KSO, koTopriii mpencrasisier COO0H JKUAKYIO IPOTUBOBHPYCHYIO
dopmyny (KS + van + CO). Bonnsie pactBopst KSO B paznuuHbIX 103aX (I€CSITHKPAaTHBIE
pasBeneHrst) BBOAIIN 15 KypHHBIM SMOpHOHAM B aJUITAHTOUCHYIO MOJIOCTH B 00beMe 0,2 Mt uepes
12 yacoB nocne BBeneHust Bupyca B paboueii noze (100 TCDso / 0,2 mi). Kaskaplit 5kCIepuMeHT
COIIPOBOXK/IAJICS KOHTPOJIEM TECTOBOTO BUpyca B paboueit no3e. MHpuumpoBanHble U
HeHH(UIMPOBAHHBIE (KOHTPOJIbHBIE) SMOpHOHBI HHKyOUpoBanyu npu 36 © C B TeueHue 48 dacos.
3aremM 5MOPHOHBI BCKPBIBAJIH, U3 KOTOPBIX aCIHUPHPOBAIN AIJIAHTOUCHYIO XKUIKOCTh. TUTpOBaHuE
BUPYCa B AJUITAHTOMCHOM »KHIKOCTH MPOBOIMIIN IO OOIIEenpuHsITON MeToauke ¢ 1% spurpormros 0

(1) rpymimer kpoBu yesnoeka. Onpenensnn koadduunent 3amutsl (I1K).

Tutp BUpyca B SKCIIEPUMEHTATIBHON U KOHTPOJIbHOH PyIIax KypuHbIX SMOPHOHOB MPENICTABIICH B

Tabnuue 3 HIDKE.
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Tabmuua 3. DpdextusHas konuenTpauwst KSO B mopenn nundexnuu rpunma in Ovo

I'pynna Konuenrpan Tutp Bupycos(lg TCA | MunumanbHast
ust 50/ma) 3¢pdexTnBHAS
npemnapara KOHLEHTPALUsI
(mg / ml) (IEC mg / ml)
experiment control
Kontpons (BBOaMmm 0,9% | - 12 12 -
pacTBOP HATPHs XJIOPUIA)
OKCNEPUMEHT 50+5 0 12
5+1 0 12 0,005
0.5+ 1 12
0.05
0.05+ 2 12
0.005
0.005+ 5 12
0,0005
0,0005+ 10 12
0,00005

Kax Bunno u3 Tabnuuel 3, munumanbsHas 3¢dexruHast konuenrpanus (IEC) no oTHOWEHHO K
BUPYCY I'PUIINA, KOTOPBIN MOJABJISIET CUHTE3 BUpyca B 50% kierok, pasaa 0,005 mr / mu npu
yBenu4ueHnn passeaenus. [Ipu npumenenun npenapara 3¢ pexruBHocTb KCO cHUXKAaeTCs U HOCUT
JI0303aBUCUMBIH XapakTep. ITOT (aKT YKa3bIBAET HA HAJMYNE MPSMOTO MPOTUBOBUPYCHOTO
nevicteust y KSO no otHomenwmto k Bupycy rpunmna HIN1. Tepmun lg niist HacTosmero
n300peTeHHst O3HAYAET JECTHYUHBIN JOrapu(M WK AeCATUYHBIHN Jorapu(M B IPOTHUBOIIOIOKHOCTD

HAaTypaJIbHOMY Jiorapudmy.

Hzyuenne antuBupycHoro aerictsus npenapara KSO Ha nuronarndeckue BUPYChl (BUPYC

BE3UKYJIIPHOTO CTOMATUTA, KOPOHABUPYC, BUPYC KOPH)

IIpoTHBOBUPYCHYIO aKTUBHOCTD MPOTHB LIUTONATUYECKUX BUPYCOB: BHUPYCA BE3UKYJSIPHOTO
CTOMAaTHUTa, KOPOHABUPYCA U BUPYCa KOPU ONPENENSIIN B KYJIbTYPE YKa3aHHBIX BBILIE KIETOK.
Peakiuro nposonmu crnenyromuM odpasom: 0,2 MII COOTBETCTBYIOIIETO BUpyca B paboueii nose
(100 TCAs0 / 0,2 mn) nobasnsiiu B oobeMe 0,2 MJT B 2-THEBHYIO OTMBITYIO KYJbTYPY KJIETOK. 3aTeM
nobasisun 0,8 M noanepskuBaroeid cpensl. Korna B kynprype npossuics LIITD (muronarnyeckuit
s¢dexr), BBoammm KSO B pasnuunbIX 103aX. B kauecTBe KOHTPOJIS TO jk€ camoe ObUIO CAENIAHO C

TecT-Bupycamu 0e3 npenapara. Kinerku nnkyouposanu npu 37 © C B nakyOatope. JlaHHbIe
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SKCMEPUMEHTa M HaOJIIOIeH!s MPOBOIMIUCH Ha 3, S U 7 nHu SkcnepruMenTa. CHIDKEHUE TUTpa
BUpYCa MMOA AEHCTBUEM UCCIIEAYEMOTO Mperapara Ha 2 MKT 1 0oJiee 110 CPAaBHEHHIO C KOHTPOJIEM

OLICHUBAJIX KaK IMPOABJICHUEC HpOTHBOBprCHOfI AKTUBHOCTH.

Pe3ynpTaThl HccnenoBaHus NpoTUBOBUPYCHON akTuBHOCTH npenapata KCO npencrasieHsl B
Tabnue 4.
Tabnuua 4. M3yuenue nporusosupycHoro aeiicrsus KCO B oTHOmEHNN BUPYCOB: BE3UKYJISPHOTO

CTOMaTHTa, KOPOHABHPYCA, BUPyCa KOPH)

Komno3uuus Bupyc MD3K, mr/ma MaxkcumabHOe pa3BeeHHe
Tutpa Bupyca, lg TCAsomL
KSO VVS 0,05 4,9
Cv 0,05 3,0
MV 0,05 4,7

Kax Bunno u3 Tabnuuet 4, KSO o0nanaer npoTUBOBUPYCHON aKTHBHOCTBEO U CIIOCOOHOCTBIO
MOJIABIIATh PA3MHOXKEHHE BCEX U3YUEHHBIX HaMH BUPYcOB B KoHUeHTpauuu 0,05 mr/ mi (EDgo) ¢
IIJK = 50 mxr / ma. CTI npenapara cocrasisier 1000. Kpome Toro, KSO Obit akTrBeH B
OTHOLIEHUH BCEX M3y4YeHHbIX BUpPycoB. Takum oOpasom, npenapar KCO He cBs3zaH co
criepUIECKIMHU XapaKTePUCTUKAMH BUPYCA WIIN KYJIbTYPbI KJIETOK, & BIMUSAET HA MEXaHU3MBI,

o01He At BCEX KIIETOK.

Hzyuenune antuBupycHoro aevicteusi KSO Ha Monmensix BUPYCOB CETbCKOXO035HCTBEHHBIX JKHBOTHBIX

in vitro

Tectel npoBOAMIN B 96-TYHOYHBIX TUIACTUKOBBIX IUIaHLIETax cO wramMmom D-52 Bupyca
TPaHCMHUCCUBHOTO ractposHteputa ceuneil (TGS) ¢ HayanbHbiM TUTpoM 10* TCDso / M (TkaHeBbIe
LIUTONATUYECKUE JI03bI) B TPAHCIUIAHTHPOBAHHOHN KyJIBType TeCTOBBIX KiieTok nopocst (PTP) u
ITaMMOM GOJIBIIOr0 BUPyCa JUapen KPYIHOro poraToro ckora «OperoH» ¢ MCXOAHbIM TUTpoM 107

TCDso / M1 B TpaHCIUTAHTUPOBAHHOM KYJIbTYpe KJIETOK Mouku caiiraka (PS).

[Ipu TecTUpOBaHUH BUPYCOCTATUYECKOTO (MHTHOUPYIOLIETO) AEHCTBHS, KYJIBTYPbI KJIETOK

uHpumposanu supycamu B 1o3ax 100 u 10 TCDso / Mt u unkyOuposanu B nakyOarope mpu 37°C.
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KSO B pa3nmuusbIx no3ax BBoamu B KysibTypsl Ki1eTok (KK) uepes 1-1,5 yaca nmocne 3apakeHus
(mocne nepuona ancopbumn). Ha kaxknoe passenenue yiio 8 nyHok. [locie mpurorosieHus
COeIMHEeHHs KYJIbTYpbI KJIeTOK HHKyOHupoBanmu npu 37°C B reyenue 72-144 qyacoB 10 SBHOTO
nposisnernss CPE (uronarorenHoro a¢gdexra) B KOHTpoie BUPycoB. B kauecTse KOHTpoOs
CIy>KMJIM MHULMPOBAHHBIE BUPYCOM KYJIbTYpbI KiieTok, nHTakTHbIe KK 1 KK, B koTOpBIE BBOAMIN
TONBKO pazHble KoHneHTparnu KSO. Bupycocratudeckuii a3 GexT onpenessig no pasHuLe THTPOB

BUPYCOB B OIBITE€ U KOHTPOIIE.

IIpu onpeneneHun BUPYJIULUAHOTO (MHAKTUBUPYIOLIETO) 3 deKxTa pasHbie 103bl PaCTBOPA
COeIMHEeHMs] CMELINBAJIN B PABHBIX 00BbEMAaxX C BUPYCOCOAEP KAIIUM MaTepHUaloM U MHKyOupOBau B
tepmocTtare npu 37°C B TeueHue 24 yacos. Bupycconep:xaiiuii MaTepua UCIONb30BAIN B
Ka4ecTBe KOHTPOJIs, K KOTOPOMY BMECTO PacTBOpa COeMHEeHNs J0OaBIsUTH Mi1anebo
(bm3nonornueckuit pacTBOP) U KyJIbTYpPhI HHTAKTHBIX KJIeTOK. CMeCH Mociie KOHTAKTa THTPOBAJN
napajuieibHO ¢ KOHTposieM. PesynbTarsl onpenensiiu yepes3 72-144 yaca nocne uHkyOauu npu 37 °©
C, nocne sisHoro nposieieHus LIITD B BupycHbIX KOHTpOsix. Bupunmnseiii s¢gdext onpenensim no

Pa3HHLIE TUTPOB BUPYCOB B ONBITE U KOHTpoJe 1 Beipakanu B Ig TCDso.

B pesynbTraTe 3THX HcclenoBaHui Obuo 0OHapyskeHo, uto coenuHeHre KSO B koHueHtpaumu 40
MKI/MJI nofiaBsiio pasmMHokeHue supyca TGS na 2,75 Ig TCDso / mn npu unexmonHoit noze 100
TCDso / M u B TO# %€ no3e. Ha 3,75 1g TCDso / mn, nadexunonnas noza 10 TCDso / M. B noze 40
Mkr / mut KSO nnaktuBuposan supyc TGS mpu xoruentparnuu 2,0 1g TCDso / mot. Kommosunus
KSO B n03e 40 MKT / MJ1 MHAaKTUBHPOBaJa BUPYC JHAapeU KPYIHOTO poraTtoro ckora rnpu 4,9 Ig

TCDso/ M.

Taxum obpazom, coenqunenne KSO oka3biBaeT BUpycOCTaTHUECKOE (MHIHOUPYIOIee) U
BUPYJIHLIHUIHOE (MHAKTHBHpYIOIIee) nerictere Ha TGS-BUPYCHI M TUAPEr0 KPYITHOIO pOraToro
CKOTa, U Ha €ro OCHOBEC MOT'YyT 6bITb CO3aHbI XUMHONIpETIapaThl AJid JICUCHUSA U HpO(bHHaKTHKH

MH(EKIMOHHBIX 3a00JIeBAHUH BUPYCHOH STHOJIOTHH.

Hccnenosanue npoTuBoBUPYCHOM akTUBHOCTH KSO Ha KpOJIMKax ¢ 3KCNEPUMEHTAIbHBIM

reprecBUPYCHBIM KepaTO-KOHBIOHKTUBUTOM / 3HLIE(DATUTOM
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DKcreprMeHTaIbHbIE TepreTHIecKre HHPEKIMY BayKHBI IJIs1 H3YYEHUs, TOCKOJIbKY MepIeTHIeCcKre
3a00JeBaHUs IIHUPOKO PACIPOCTPAHEHBI U UPE3BBIYAHO Pa3HOOOPa3HBI 10 CBOMM KIMHUYECKUM
nposiBIeHHsIM. MoJieNn 5KCIIepUMEHTAIBHOTO reprieca Ha JKUBOTHBIX HAXOST BCe Oolee MupoKoe
IpUMEHEHHUe NPU U3YIeHUN HOBBIX IPOTHBOBUPYCHBIX BelnecTB. OnHa U3 KIMHUYECKUX hopM
CHCTEMHOT0 repreca, a MMEHHO repreTHuecKuil sHIedaInuT, JErko BbI3bIBAETCS Y MOPCKUX CBHHOK,

XOMSIKOB, KPBIC, MbILIEH, KPOJHKOB, COOAK U 00E3bsH.

I'epnieTnueckuii KEPaTOKOHBIOHKTHBUT Y KPOJIMKOB (CpeIHUH BeC 3,5 KI') BbI3bIBAIN HAHECEHUEM
nH(pexunoHHoro Marepuana (mramMm L-2 Bupyca mpocroro repreca Tuna 1) Ha
CKapu(pULHUPOBAHHYIO POTOBULLY TIOCHIE TOTO, KaK IJIa3 aHeCTe3UPOBAIM HHCTUIUIALMEN TUKanHa U
POTOBHIYy HECKOJIBKO pa3. 3aTeM BEKO 3aKpbIBAJIN U PACTUPAJIN KPYTOBBIMH ABMKEHUsAMU. J{0o3a
Bupyca cocrassuia 0,05 mi, nosa 6,75 g TCDso / mut. B 3T0i1 cepun 3KCIepruMEeHTOB ObLIO
ucrnosb3oBaHo 16 kpomukos. [ecstu kponukam Boauian KSO (eskemHeBHO CO BTOPOTO qHS
3apaxxeHus 10 14 nHel) B noze 20 Mr / Kr, eCTH KposukaM Beoamu mianedo 0,9% pacteop

XJIOpHUJia HaTPHUs.

ITocne naduumrpoBanus porosulbl kposmka HSV1 exenHeBHO KOHTPOIHPOBAIN HATUYHE
KEepPaTOKOHBIOHKTHBHTA, dHIIe(amnueckux 3adoneBanuii U anturenoB HSV1 B numdornurax
nepudeprueckoit kposu meronoM RIF. Jlo 3apaskenust TuMQOLUTHI Y BCEX KHUBOTHBIX HE UMENH
crieLu(pUUecKo JIOMHUHECLIEHIIUH, YTO YKa3bIBaJIO Ha OTCYTCTBHE aHTUI'€HOB BUpyca repmeca 1
Tuna B nepudepuyeckoil kposu. Ha 3-ii neHp nocine 3apaskeHust y BCeX KMBOTHBIX B KPOBH
onpenensuiu autured HSV1, IF = 70%. ¥V Tpex kponukos (y ABYX U3 ONBITHON IPYNIIbI IO JIEUEHUS
1y OJJHOTO U3 KOHTPOJIbHOMN) Pa3BUINCH SHIE(ATbHBIE IPOSBICHHUS - CYIOPOKHBINA CHHIPOM U
OTCYTCTBUE alMNeTUTA. Y BCEX KMBOTHBIX Pa3BUJICSA KEpAaTO-KOHBIOHKTUBUT. Ha 4-¢ cyTku nocie
3apaXXeHUs HKCIEPUMEHTANIbHOM rpymme kposukos BBogw KCO B yimHyi0 BeHy B 103¢ 20 mMr / kr
Macchl TeJa, B YIIHYIO BEHy KOHTPOJIbHOU rpymibl BBoAuau 0,9% pacTBop HaTpHs XJI0pHaa.
E>xenneBHO B TeUEHUE ABYX HENENb 3Ty IPOLENYPY MOBTOPSsUIM OAMH pa3 B 1eHb. Bce :KUBOTHBIE
SKCIIEPUMEHTANIBbHON TpyIibl BUKIIH, anTureH HSV1 B kpoBu He oOHapy»kuBajics Ha 13-14-e
CYTKH, a SHIe]arbHble POSBICHUS 3aKOHYHIINCH Ha 7-€ CYTKH BBEIECHHUS Ipernapara, a 2 )KUBOTHbIX
KOHTPOJIbHOM rpymrbl moru6mnu. Ha 14-ii 1eHb 01HO KUBOTHOE SKCMIEPUMEHTAIBHOU IPYTIITbI
yMepJI0, TOrJa Kak 6 )KUBOTHBIX YMEPJIU B KOHTPOJIbHOM rpymre, He nonyuasiiei KSO. Uanekc

s dexruBHocTH KSO cocrasun 83,3% B MoAenu reprneTnieckoro KepaTOKOHbIOHKTHBUTA /
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sHUedarInTa Ha KPOIUKAX, a IKCIIEPUMEHTAJIbHAsI IPYIIa KPOJIMKOB IPHOABHIIA B BECe.
Xumnorepanestuueckuii naaexc cocrasui 1000. KCO - s exTuBHbIN IPOTHBOBUPYCHBIH
npenapar ¢ IIUPOKUM CHEKTPOM AEHCTBUS U MAJIONH TOKCUIHOCTBIO.

5  AnruBupycHoe aeiictBue npemnapata KCO Ha upimuisat-6poitnepos kpocca Cobb-500

HetictBue nexkapcrseHHOro cpeacrtsa KSO Ha pa3zMHOkeHHE IITaMMOB BAaKLIMHHOTO BUPYCa

u3Mepsui Ha ocHoBaHuU 3¢ dexta KSO no CHIKEeHUIo TUTpa COOTBETCTBYIOIINX CIeHU(PHUECKUX

anTuTesn. MHorue MPOTHUBOBUPYCHBIC NTPETIapaThl IOAABJIAOT PA3MHOKCHHUE JKUBBIX BAKIIMHHBIX

10 mTamMMOB BUPYCOB, MTONABJISAS IPU 3TOM CHHTE3 CHEM(PHUUECKUX MPOTUBOBUPYCHBIX AHTUTEN. DTOT

a¢dekT cBs3aH ¢ HEMOCTATOUHOM MHTeHCH(pHUKaIel HHPEKIMOHHOTO MPOoLecca BaKIIUHON U
c1abbIM UMMYHHBIM OTBeTOM. Harnpumep, nTuiel ¢ HHPEKIMOHHOM OypcaibHON 0OJIE3HBIO,
MOBEPTIINECs] BO3AEHCTBUIO JKUBOW BAKLIUHBI, MOTYT BbIPa0ATHIBATh H30BITOUHBIC AHTUTETIA,
MO3TOMY NTULIA CTAHOBUTCS YPE3MEPHO YyBCTBUTEIBHOM K IPYTUM BUPYCaM, TEPSIET BEC U

15  yBenmuuBaercst cMepTHOCTB. Mcnonp3zoBanue npernapara KSO nomxHO ObUIO MOKA3aTh HANUYHE
MPOTHUBOBUPYCHBIX CBOMCTB 10 HECKOJIbKUM HarpaBJICHUAM: CHUKCHUE I/136BIT011HOFO YPOBHs

(TUTpOB) aHTUTEIN, CHIDKEHUE 3a0051eBaeMoCcTH (0€30MacHOCTH), YBEIMUYEHHe Habopa Beca.

B sxcnepumenTe LbImsT-6poiinepos otoupany Ha 36 u 41 gau no 15 xuBoTHBIX B rpynme. KSO

20  BBINWIM 32 AC€Hb O BAKIMHALIMY KUBbIMH BakunHamu npotus IBD, 6one3nun ['ambopo (HD) u
KOpoHaBUpYycHOro uHpekronHoro 6ponxuta (IB). B kOHTpoie HAXOAUIKCH MTHUIBI LBITLIST-
Opoiinepos, KOTOpbIX He kKopMiuid KSO, HO ObLTH BaKIIMHUPOBAHBI.

B Tabnuuax 5 u 6 npuBeneHsl pe3yabTaThl ITUX UCCISTOBAHUH.

Tabsuua S. Ilpupoct Gpoiiiepos (Ha MOMeHT y00s1) B ONBITHOM H KOHTPOJILHOI rpynmnax

WHaukaTop ITpusec **, +% CoxpaHHoCTb ** +%
OmnbITHas rpynmna 7,6£0,7* 1,0+0,1%*

(n=15)

KonrtponbHas -1,8+0,6* -4.6+0,4*

rpynmna (n=15)

25  * - mpOTHB HEBAKLTHUPOBAHHOTO KOHTPOJISI, KOTOPBIH OBLT B3AT 32 OCHOBY. **- (P<0,01)

Kax BugHO u3 Tabnuupsl 5, B 3KCIIEpUMEHTAJIBHOMN IpyIIe MpubaBKa Beca SKHBOTHBIX
yBenuunBanach Ha (7,6 + 0,7)% 1o cpaBHEHHIO CO CHIYKEHHEM Beca B KOHTPOJIBHOH rpyrre,

30  BaxIMHHPOBAHHOM, HO He eueHHoH (-1,8 + 0,6)%. Takyxe B ONBITHOMN IpyTIIe HAOIIOIAIOCH
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nobimenne oezonacHocTH Ha (1,0 £ 0,1)%. B Tabnmine 6 nokazaHel U3MEHEHUS TUTPOB
crieLupUUecKUX MPOTUBOBUPYCHBIX aHTUTEN B IpyIIle, nony4asineil BakunHauuo KSO, B rpymnre,

HE HpOLHG):[I.HCfI BAaKIIMHALIUIO, U B I'PYIIIIE, HE no;:[BepraBmef/'Ics[ BaKIIMHAIIWH.

Tab6auua 6 H3menenne turpa anturen nporus IBD, BG u 1B B BAKUMHHPOBAHHBIX FPyNIax
H HeBAKLIHHHPOBAHHOM KOHTpOJIe

Cpennee n3mMeHeHne Turpa crnenududecknx anruren, T
IBB BG IB

OmnbITHAs rpymnma -2000+200 -700£100 -1000+£300
(BaKLIMHUPOBAHHAS U
nponeueHnas KSO)
(n=15)

KonrtposbHas rpynmna | +3000+780 +3600+1000 +3000+820
Nel (BakuuHHpOBaHa,
HO He jeunack KSO)
(n=15)

KonTponphas rpynma | O
(Ge3 neuenwus u 6e3
TIPUBUBKH)

Kax BugnO 13 Tabmuusl 6, KSO okaspiBaeT npsimoe (He UMMYyHOCTUMYJIHpYIOLIee) AeHCTBHE TPOTUB
BCeX Tpex BupycoB. Hanbonpmuii unrubupyromuii 3¢gdext Habmonancs B rpyme ¢
MH(EKINOHHBIM OPOHXUTOM - CHIDKeHHE TUTpa anTuten Ha 2000 enuHun. B BakImHUPOBaHHOM, HO
HeoOpabOTaHHOM KOHTPOJIE TUTPBI aHTUTEN yBenrnuuiauch ¢ 3000 equamI 10 3600 enUHMIL, YTO
yKa3bIBaeT Ha 3P PeKTUBHBIN MPOLECC BOCTIPOM3BOICTBA BUPYCA KHUBOW BAKLIMHBI B ITUIE. Takum
obpazom, ucnonpzoBarre KCO mo3BosnsieT yBeIMuuTh NPUPOCT LBILIAT-Opoiinepos Ha 5% u
CHI3UTH cMepTHOCTH Ha 1%. KSO okasbiBaeT mpsimoe MpOTHBOBUPYCHOE AEHCTBHE, TIOAABIISS
pa3MHOKEHHEe BUPYCOB HH(EKINOHHON OypcanpHOl OonesHu, 6onesnu ['ambapo u

KOPOHABUPYCHOTO HH(PEKIIMOHHOTO OpOHXUTA.
KSO obecnieunBaer ymMepeHHOE MOAABIEHNE PEIUTMKALIMN BAKL[MTHHBIX BUPYCOB, oOecreunBas
JOCTaTOYHbIN YPOBEHb 3aIUTHBIX aHTUTEN U MIPEAOTBpallas HCTOLIEHHEe UIMMYHUTETa NTULL U

COOTBETCTBYHOIIEC CHUXKCHUE HpI/I6aBKI/I B BECC U MOBLIICHUEC CMEPTHOCTH.

Bnusiaue KSO Ha 3 pekTHBHOCTD BaKLIMHALIMH LIBIMUISAT-OPONIEpOB JKUBbIMH BaKLIMHAMU
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Biusiane KSO Ha 3¢ ¢dexTHBHOCTD BaKIIMHALIMH TPOBOIIIIN HEMOCPEACTBEHHO Ha nTHuedadpuke
IPU BBIPAIIMBAHUH LBIILIAT-Opoiinepos. IIpu naTonoroaHaTOMUYECKOM UCCIIEAOBAHUU LBITLIAT-
OpoiinepoB (Tak:ke Ha3bIBaEMBbIX MPOCTO OpolisiepamMu) HaOOIANUCH XapaKTepHbIe U3MEHEHHS s
KONMMOaKTepro3a, KOKIMAN03a, a TAK)Ke MHOTOUNCIICHHbIE KPOBOM3JINAHMS Ha CIM3HCTHIX
000I0uKax MPSIMOH KUIIKH, B 30HE MEPEX0a JKEJIe3UCTOrO JKeJIyJKa B MbIIIEUHbIe, Oa3aIbHbIe
skene3bl. ComeprKiMoe JKeJIe3UCTOrO JKeyAKa OKPAIIeHO B 3eNeHblii 1BeT. [ ubenb Opoiinepos
nocturana 15-20%. Ilpu ucciaenoBaHny CbIBOPOTKH KPOBU Opoiinepos B Bo3zpacte 38-42 nHelt
cnerrduyuecKue TUTPBI aHTUTEN K BUPYCY Oone3nn Hrtokacna (NCV) oka3anuce BbIlle 3alIATHBIX

B peakuyu 3anep>xku remMarrmotuHanun (HADR) (1: 1024, 1: 2048).

Hccnenosanne BiusHust KSO B 1o3ze 0,03 mu / Kr skuBoro Beca Ha 3¢ (eKTHBHOCTb BAaKLINHALINT
npotuB BNK. /5151 5TOro oauH U3 KypsITHUKOM B3SIT Ha KOHTPOJIb, OCTaJIbHBIE - OIBITHBIE (CM.
Tabauiy 7).

Tabauua 7. PesyabpTarhl Hecnegosanus saussiusa KSO Ha 3¢ dexTHBHOCTD BaAKIIMHALIUH
AOMAIIHEH NTHIIbI.

Howmep rpymmer | Homep Komuuectso | I'padux npumeHeHus
KypSATHHUKA | ITUL (THIC.)
KoHnTponb 3 40,0 KSO ne naBanu

OreiT 1 C 7-nHeBHOrO BO3pacTa 3a 3 Hs 10 BaKLUHALIUU
12 40,0 JKABBIMH BAPYCHBIMU BaKIIUHAMH

Omnpit 2 6 40,0 3a 1 nenp no BakumHamu mpotus BNK

Onpit 3 9 40,0 B Teuenue 3 gHeit no BakiuHauuu u 7-10 nHeH

nocsie BakuHauuu npotus BNK

VcaoBus OCMOTpaA, NMapaMeTpbl MUKPOKJIMMATA, YCJIOBUA OCBCIICHUS, TYCTOTA MOCAAKHU, YCIIOBUSA
KOPMIJICHUA ObUIH OAWHAaKOBBIMH BO BCEX I'pyIIiax B COOTBETCTBUU C UHCTPYKUUAMH I10

BeIpamuBanuio kpocca POC 308.

HNmmynurer onpenensiiu B Bo3pacte 42 queit B HADR. Ilpu 5ToM yuuThIBaIHCh KIMHAYECKOE
COCTOSIHUE NTULIBL, TPOLEHT KOHCEPBALUK, POCTA U 3aTpaT Ha KOPM.

PesynbraTsl TecToB Aist onpenenenus spdexrusrocti KSO nmpu BakumHamu OpoiiiepoB NpoTHB
BNK nokasane! B Tabnuie 8.

Tabnuua 8. Bausaue KSO Ha addexTuBHOCTD BakIMHALMK POTUB Oone3Hu Herokacna.

ITokazatenu Kontponb Omprr 1 Ompit 2 Ormprt 3
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CpenHuii TuTp B 2543 45+13 95+32 180+46*
PIl'A

HanpsixeHHOCTD 75 88,6 100 100
HUMMYHHUTETA

%

Note: *P<0,05

Cpennue tutpol crienuduuecknx aHTuTesn K BNV kak B KOHTPOJIBHOM, TaK U B SKCIIEPUMEHTAIBHON
rpynmnax Obuty 3amuTHbIMA. OTHAKO MPHU HCCIETOBAaHUH CHIBOPOTKH OpOiiiepoB B Bo3pacte 42
nHei ¢ npuMeHenreM KSO ycTaHOBIEHO TOCTOBEPHOE yBEIUYEHHE CPEJHETO TUTPA B OMBITHON
rpymnre 3 mo CpaBHEHHUIO ¢ KOHTpoJieM B 6 pa3 (<0,01). B onmbiTHbIX rpynmnax (1, 2) nocToBepHOM
Pa3HMIBI B THTPAX AHTHUTEJ IO CPABHEHUIO C KOHTPOJIEM He 00Hapy>KeHO, OTHAKO OHM ObLIN Ha
3aIIUTHOM YPOBHE U BbIIBJIEHA TEHACHLMS K YBEJIUYSHHIO 5TOro nokasarens B 1,8 u 4,3 pasa.
I'pynmoBoit *UMMyHHUTET B KOHTpoJie cocTaBml 75%, B onmbITHBIX rpynmax (3,4) 100%, B 1-i
omnbITHOH rpymnme 88,6%. I'ubens Gpoiinepos Obla B KoHTpoOIe - 9,8%, B TO BpeMsl Kak MPOLEHT
rudes CHU3WICS B ONBITHBIX Tpynmax: 2,9; B 4,5 u 4,4 pa3a COOTBETCTBEHHO 10 CPABHEHHIO C
koHTposieM. CpeiHeCyToUHbIe MPUOABKH B BECE B AKCIIEPHUMEHTAIBHBIX I'PYIIIax COCTABISLIN OT 50

10 55 rpaMMoOB, TOrAa Kak B KOHTPOJBHBIX IPyNIAaxX CPEOHUN NPUPOCT BECa COCTABIANI 40 rpaMMOB.

Takum 00pa3om, MOXKHO CIENATh BbIBO, YTO ONTUMANIbHOHN cxemol npumeHernst KSO mmst
OpoiiiepoB B perMoHax CO CIOXKHOM 3nu3ooTnyeckoi cutyanueit ¢ BHK siBnsercs npumeHenue
npenapata B 1o3e 0,03 mu1 / KT KMBOTO Beca 3a 3 AHs 10 BaKI[MHALIMU U 3a 7 THEH 10 BaKI[MHALINH.
10 guen nocne sakuuHauuu nporus bHK. IIpumenenue npenapara 1o npuBeeHHON CXeMe
MPUBOAUT K IECTUKPATHOMY YBCJIMYUCHUIO CPEAHETO TUTPA cneumbnqecxnx AHTUTEJI K BUPYCY

BNK u CHIKEHUIO CMEPTHOCTH LBIUIAT-OpOiiyiepoB B 4 pasa.

ITpumep 3 kacaercs MOJTyUEHUs CYNIPAMOJIEKYISIPHOH KOMONHATOPHOH CMECH ITPOU3BOHBIX

nunrpuaamona (CD), kak CBSI3BIBAIOIIETO U TEPMUHHUPYIOLIETO KOMIIOHEHTA.

IIpouenypa npumepa 3 BKIrO4YaeT nepeoe paszdasnenne 222 MM aunupunamoda (I) (CAS N 58-32-
2, Mr = 504,636 r/ monb, n = 4) B 50 MJ1 1UOKCaHa B cMecH ¢ 50 MJT TeASTHON YKCYCHOM KUCJIOThI U
nobasnenne 60 MkM staTapHOTO anruapuna (1) u 61 mxM ykcycHoro anrunpuna (II). 3atem
PacTBOp MEPEMEUINBAIOT U HATPEBAIOT C MOMOIIBIO OOPATHOTO XOJIOAMIBHUKA OT 5 10 S0 MUHYT.
3areM pacTBOp Pa3IMBAIOT BO (IIAKOHBI M JTHOPHIN3YIOT [ YAAIEHHUs PACTBOPUTENICH U YKCYCHON
KUCJIOTHI ¢ ojlydeHueM komOunatopHoi cmecu (IV), koropast npeacrasisier coboit CD.
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Komb6unaropHas cmech (IV) ucrnosb3yercs Ajist U3roToBIeHHs (papMalieBTHYECKUX KOMITO3ULIHIA,

U3y4YeHUs CTPYKTYP U omnpeneneHus OnoakrusHoctu CD.

Ha ¢ur. 8 npencrasnena cxema npumepa 3 KOMOMHATOPHOTO CHHTE3a MPOU3BOAHBIX AUMTHPHIAMOJIA
(CD). BmecTo MmonupukaTopoB aHTHAPHAa KapOOHOBON KHUCIIOThI HEOOSI3aTENIbHO MOT'YT OBITh
HNCIIOJIB30BAHBI I'aJIOTCHUAbI Kap6OHOBbIX u HOJ'II/IKap6OHOBbIX KHCJIOT, TAKHUE KAaK sSIHTapHasi,
MaJieHOBasI, (hyMapoBasi, MOJIOYHAsI, POITUOHOBAS, PYTHE FaJIOTEHIPOU3BOIHBIE, TAKHUE KaK
XJIOpMeTaH, OpOMATaH, XJIOPTIPOMNaH, UKIHYECKUE aJKUIUPYIOIINE COEAMHEHHUS, TAKHE KaK

OKCHpPAaH W NPOMUOJIAKTOH. AJIA NOJYYCHUS KOM6I/IHaTOprIX IMPOU3BOAHBIX JUITUPUAAMOJIA.

Ha ¢ur. 8 npencrasnena ogna ncxonHast Mojekyita aunupunamona (I), koropast conepxur 4
cBOOOAHbIE I'MPOKCUIIbHBIE IPYIIIIBL, OCTYIHbIE AN MoanduKkanuu (n = 4) A co3ganus
KOMOMHATOPHOM CMeCH. AMUHOTPYTIIBI KaK YaCTh OCTATOYHOrO MOP(OINHA 1 MUPUMUANHOBOTO
SIpa MOT'YT OBITH IPOTOHUPOBAHBI U 3ALIUIIEHBI OT MOJU(UKALINN B JAHHBIX YCIOBHAX PEAKIIHH.
Pacuer konmuecTBa Mosiel MogugpuKaTopa MPOBOAUTCA MO popmynaM KOMOMHATOPUKU: m = 4% (3
x 2%2_1); k=nx (2" - 1), rie m - KONMMYECTBO PA3IUYHbIX MPOU3BOIHBIX MONEKY B
KOMOMHATOPHOI CMeCH U KOJIMYECTBO MOJIEH TUMUpHAAMOa JUIs PeaKLUy; N - KOJINYECTBO
TUIPOKCUJIBHBIX TPYIII, JOCTYIHBIX AJis1 MOAU(HUKALMK B CTPYKType nunupuaamoda (n =4); k -
KOJIMYECTBO MoJeH kaknoro Mmonudukaropa. Takum ob6pa3om, nMest TOJIBKO OHY HCXOIHYIO
MOJIEKyJly JUMHUPHUIAMOJa U Ba MOAU(PUKATOpa NOCIe KOMOMHATOPHOIO CUHTE3a, Mbl
TEOPETUYECKH MONTYyUUM 12 KOMOMHATOPHBIX MPOU3BOAHBIX C PA3HOH CTETIEHBIO 3aMELIeHUS,
Pa3HBIMH MOJIOKEHUSIMH 3aMeCTUTeNIeH U pa3HON MepeTacoBKOI OCTaTKOB MOnU(UKaTopa. ITO He
IPOCTasi CMECh, a CJIOXKHAs CYIpaMoJIeKyIsapHas CTpykTypa. M3-3a mpucyTCcTBUS Kak 3aMELIEHHBIX,
TaK ¥ HE3aMELIEeHHbIX THAPOKCUIIbHBIX IPYII B PA3IHYHBIX POU3BOAHBIX OyIyT 00pa30oBBIBATHCS
CyIpaMoJIeKyIApHbIE CTPYKTYPBI Kak 3a CYeT BOAOPOAHBIX, TaK U HOHHBIX CBS3€H, BKJIIOYAsI

TPETUYHBIC AMUHOTPYIIILI TETECPOLIUKIIOB.

ONUMOHHO B HEKOTOPBIX BapUAHTAX OCYIIECTBICHUS HACTOSIIErO N300peTeH s MOIH(PUKATOPHI,
TaKHe KaK STHTAPHbBIN aHTHIPHU WK YKCYCHBIA aHTUAPUI, MOTYT OBITh HCIIOIb30BAHBI i BBEEHBI
OTHOBPEMEHHO U MOCJIEOBATENBHO, WITH, SIHTAPHBIN aHTHIPHU MOKET ObITh CHaYaja BBEIEH U
HarpeT B CMECH C UCTOJIb30BaHHEM OOPAaTHOI'O XOJNIOUIBHUKA, a 3aTEM MOYKHO BBECTU YKCYCHBIN

aHTUJIPU] ¥ IOBTOPHO HArpeTh cMech. AHAJOTUYHBIM 00pa3oM, € MOMOIIBIO 3TOTO MOAX0AA K
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CUHTE3Y, BMECTO UCIIOJIb30BAHUSA AHTAPHOI'O aHrupuaa B Kau€CTBE MOﬂHq)HKaTOpa, Apyrue
BapUAHTBI OCYHIECTBJIICHUA HACTOAIECTO I/I306peTeHI/I$[ pacCMaTpUuBarOTCA C IMMOMOIIBIO
AJIBTCPHATUBHBIX CUHTETHUYCCKUX IMOAXO0B, B KOTOPBIX UCIIOJNB3YHOTCA POACTBEHHBIC XUMHUYCCKUEC
MO}:[I/I(I)I/IKaTOpr, BKJIHOYasi, HAIpUMEP, aHTUAPUADBL, TAKUEC KaK MaJIEMHOBBIN AHTUAPUA, aKOHUTOBBIN
AHTUAPUA, IJIyTapoBasa KUCJIOTa WU chaJIeBas[ KHCJIOTA. aHTWAPUA, KUCJIOTEI, TAKHUE KaK, HAIIPUMED,
y1(CyCHI:II71 AHTUAPUA, STUIMYPABbUHASA KUCJIOTAa WU MOHOXJIOPYKCYCHAA KUCJIOTA, U PA3JIMIHBIC
ANKWINPYIOMUE ar€HThL, BKJIKOYasd, HAIIPUMED, NPOIMUOJIAKTOH, OKCHUI STHJICHA, METUJIXJIOPUA,

STUIXJIOPUA WIH MPOMIIXJIOPUA.

SAMP C" (yrnepon-13-saepHblii MATHUTHBIH PE30HAHC) TIPOBOAMIN HA KOMOMHATOPHBIX
npousBoanbx aunupuaamona (CD). Pesynbratel C: 96,1; 161,8; 170,0; 157,8; CHa): 58,9; 61,7,
58,1; 61,4; 29,2; 29,1; CO: 173,1; 174,7; 170,2; u CH; (B mopdonunoBoM 1ukie) 52,7; 25,4; 25,5.
Jannbie AMP C '* koMOMHATOPHOTrO MTPOU3BOHOTO MOATBEP:KAAIOT HATMYUE KaK STUIbHBIX MPYII
OCTaTKOB SIHTAPHOW KUCJIOTHI B ero cTpykType LI, Tak 1 aueTUIbHbIX OCTATKOB KaK MPOIYKTOB

peaKuu ¢ MOIU(PUKATOPOM YKCYCHBIM aHTUAPUIIOM.

B2XKX nposoaunu Ha kosnoHke 1t BOXX (muxpoxonoHounslit xpomarorpad Milichrom A-02 ¢
rpaaueHToM ateToHuTpui (5-100%) / 0,1 M nepxiopHoii kucnotsl v 0,5 M nepxjoparta JUTHs ).
CD na xpomatorpamme BOXXX neMoHCTpupyeT OfMH YETKUH YITUPEHHBIN MUK U HE pa3iemsaeTcs
Ha KOMITOHEHTBI, XOTS BpEeMsI yIeP>KUBAHUS OTIMUYAETCS KaK OT HCXOIHOTO JUIMHPUIAAMOIA, TaK U OT
€ro MOJHOCTBIO 3aMELIEHHBIX MPOU3BOAHBIX. CIIOKHBIE CYTTPAMOJIEKYJISIPHbIE CTPYKTYPHI,
oOpa3oBaHHbIe MeXy 12 pa3IMYHBIMA KOMOUHATOPHBIMH NMPou3BoAHbIME CD, He ObLTH pa3aeneHsbl
xpomaTorpapudecku ¢ MOMOIIBIO 3TOro KojoHouHOro Metonaa BOXKX. TouHo Tak e 3To
KOMOMHATOpHOE Npou3BoaHOe nunupunaamosa (CD) He ObLIO pa3eneHo ¢ MOMOLIbIO
ToHKOcoHHO# xpomarorpadun (TCX), B KOTOpOit B KayecTBe MOABUKHON (pa3bl HCIOIB30BAJICS
ALETOHUTPHWII. BOJA, M HCTIONBb30Bajoch Y @-nerekruposanue. CD-TCX mokasana ToNbko OnHY

MOJIOCY, KOTOpasa HE coBlagajia HA C ONHUM U3 NOJIYUYEHHBIX TPONU3BOAHBIX.

Ha ®ur.9 nzobpaxxena TLC xomOuHatopHoii cmecu (IV), KoTopas MeHee IOABIDKHA, YeM
UCXOMHBIN HeMonudumpoBaHHbi aunupugamod (1) u sBasiercs camoi jerkoit nosiocoi Ha TCX.
ITonock! MOMHOCTHIO alMIMpOBaHHOTO Aunupuaamona (Ib) u CyKUMHUIMPOBAHHOTO AUMTUPHUIAMOIIA

(Ic) Ha TCX mosBisAroTes Mexay nojgocamu TCX npupogHOro IunupuaamMona 1 KOMOMHATOPHOTO
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aunupugamona. Kpome toro, komOuHaTOpHAs 1ojoca AUMHPHIAMOIIa He ObUTa pas3jesieHa Ha ee
CJIOXKHBIE CYNPaMOJIEKYJIIPHBIE CTPYKTYPBI ¢ nomolipto ApyMepHoit TCX unu ¢ nomorsro BOXKX

(maHHBIE HE MMOKA3aHBbI).

Bb110 IpoBEIeHO UCCIIeOBaHKE I TECTUPOBaHUs HHIHOpoBaHus HAM®P-pochoaurcrepassl
Pa3IUYHBIMU CYTIPAMOJIEKYIIPHBIMUA KOMOUHATOPHBIMY MIPOU3BOAHBIMY JUITUPUIAMOIA.
PaznuuHble CynpaMoieKyisipHble KOMOMHATOPHBIE MPOU3BOIHbIE AUMTUPUAAMOJIA ObUIN TIOTyYEHBI B
PEaKIUsIX CHHTE3a ¢ UCTIONBb30BAHUEM PA3IMYHBIX MOJISIPHBIX COOTHOIIEHHH MOIM(UKATOPOB.
Hcnonb3oBanu tBeprodasHeiii connsud-ELISA ¢ muxnmaeckum AMP (MMMyHO(GepMEHTHBIH

aHanu3). Peakiuio ocTaHaBIuBaIu A00aBieHHeM BOiHOrO oobema 1% TCA.

Tabnuma 9. Murubupyroiee aericrsue B oTHomeHNH UAM®D-pocdonuscrepassl (PDE)
CYIpPaMOJIEKyJIIPHBIX KOMOMHATOPHBIX MPOH3BOAHBIX AUMHPUIAMOJIA, IOTYIEHHBIX B PEAKIIUH C

pa3jin9aHbIM MOJISIPHBIM COOTHOLICHUEM MOI[I/I(I)I/IKaTOpOB

No. MoJekynsipHOe COOTHOIIEHHE PEareHToB * EDsyo ornocurensHo uAMO,

m k1 k2 MKI/MJI, MOTPEIIHOCTD
n3mepenus 10%

1 44 gyH** gyHH* >500

2 -//- 70 70 100

3 -//- 61 60 0.01

4 -//- 30 30 5

5 -//- 15 15 10

6 -//- 7 7 60

7 -//- 3 3 115

8 -//- 2 2 210

9 -//- 1 1 300

10 -//- 0 0 300

* m- 9rcI0 MoJIel TUIHPUAAMOJia B peakiii KOMOMHATOpHOro cuHTe3a, k1 - KonudyecTBo Mosen

SIHTAPHOT'O aHTUApUAA B peakuuy; k2 - Konu4ecTBO MoJel YKCYCHOIO aHTHAPHUIA B peakuuu, **

EDso mxr / mnt uaruduposanue PDE onpenensiiu nmyrem pa3zdaBineHus Ha4ualbHONH KOHILEHTPALUN

MPOU3BOAHOIO TUMUPUAAMOJIA; *** MaKCHMaTbHOE MOJIIPHOE COOTHOIIEHUE, TPH KOTOPOM BCE

I'PpyIHIibl B AUNIUPUAAMOJIC 3aMCIIAr0TCs, IIPCBBIICHUEC 5TOIO0 COOTHOMECHUA IMPHUBOAUT K TOMY, YTO B

pEaKLUH B Cpeie OCTAIOTCS HEMPOPEearnpoBaBIIie MOTU(PHUKATOPHI - SHTAPHBIN aHTHIAPUA U

YKCYCHBIM aHTUAPUL.

61



10

15

20

25

30

B nmpuBeneHHoi BhIle Ta0HLIE 9 IPENCTABICHBI SKCIIEPUMEHTAIBHBIE TAHHBIE, KOTOPbIE, B3STHIE B
LIEJIOM, BBISBJIAIOT HEOXKUAAHHYIO 3(pPekTUBHOCTE MHrMOMpOBaHUs pepMeHTa [l HEKOTOPBIX
BapUAHTOB OCYIIECTBJICHHs HACTOsIIero n3obperenus. M3 tabmunst 9, mynkt Ne 3 BuaHo, uto EDso
s nHruoupoBanns TAM®-¢pochonuscrepasbl CynpaMoNeKyIIpHBIMA KOMOMHATOPHBIMU
MPOM3BOAHBIMH AUMTUpUAaMoa siBjisiercs: cambiM HI3KUM (0,01 mxr / it EDS0), xorna mosisipHOe
COOTHOLIeHUE Tpex Mmoaudukaropos pearentos (m, k1 u k2) cocraBmnsier 44:61:60. Obpatute
BHUMaHHE, 4TO IIPU M, pPAaBHOM 44, TOBOJBHO HEOOIBIIOE CHUKEHUE KOINYECTBA MOJISIPHBIX
cootHowmenuii k1 n k2 ¢ 70,70 o 60,61 Be3bIBaeT ynusutensroe 10 000-kpaTHOE yiydlieHue
uHruouposanus TAM®-¢pochonuscrepassl. To, 4TO MOKHO ObIIO ObI OKUATH B COOTBETCTBHHU C
MOJIOKEHUSIMU TIPEALIECTBYIOLIErO YPOBHS TEXHUKH, KACAIOIUMUCS CHHTETUYECKON OpraHn4ecKoi
XUMHH, OFTHUM U3 BBICOKOKBATH(HLIINPOBAHHBIX CIIEIIHAJIFICTOB B JAHHON 00JIACTH TEXHHKH,
NpUBENO Obl K OYeHb HE3HAUUTENIbHOMY N3MEHEHUIO KOJMUECTB MOAN(DUKALIUN 1ePUBATH3ALIUN
CYIpaMOJIeKyJIIPHBIX KOMOMHATOPHBIX MPOM3BOAHBIX AUMpuaamona. Kpome Toro, Takxke
yIUBUTEIBHO M HEOXKMIAHHO, YTO B OTHOLIEHUH MOJIIPHOTO KOJIMYECTBA peareHTa m JajibHeiimee
CHIDKeHue cooTHowmeHni peareHToB k1 1 k2 ¢ 60,61 no 30,30 mpuseno Os1 k S00-kpaTHOH noTepe
AKTHBHOCTHU CYIPaMOJIEKYJIIPHOIO KOMOMHATOPHOTO MPOM3BOJHOIO TUMHPHIAMOIIA C TOUYKH 3PEHUS
uX crocobHocTH MHrHONpoBaTh Gocdoauscrepasy HAMD. ITo OTKpBITHE CHO AEMOHCTPUPYET
HCKJTFOUUTEJIbHYIO YYBCTBUTEIBHOCTD M HEOKUIAHHYIO TTOJIE3HOCTh CIIOCOOOB CHHTE3a HACTOSIIETO
M300peTeH s ATIs TONTyYeHUs CYIPaMOJIEKYJIIPHBIX KOMOMHATOPHBIX MPOM3BOAHBIX AUMTHPUIAMOIIA,
a TaKk)ke HEOYEeBUAHOCTb COEAMHEHUH, COlepIKalUX CYIPaMOJIeKyJIsipHble KOMOMHATOPHBIE
MpOU3BOAHbIE qunupuaamona. Kpome Toro, cienyer oTMeTuTh, uto Tabauna 9, mo3uuuu 1 u 10
yKa3bIBaeT Ha TO, 4T0 HHruOouTOpsl HAM® dochoanscrepassl ¢ Hanboee HU3KOMH

3¢ (EeKTUBHOCTBHIO MPEACTABIISIIOT COOOH CyNnpaMoIeKyJIsipHble KOMOMHATOPHBIE TPOU3BOTHBIC
OUMHPUIAMOJIA, KOTOpPbIe ObLTH TUOO MaKCUMAIIbHO, OO0 MUHUMAaNIbHO Monuduuuposanbl k1 u k2.
peareHTh! B IPUCYTCTBUHN (PUKCUPOBAHHOTO KOJIMYECTBa peareHTa m. Takum oOpas3om, Ob10
O0Hapy»KEHO, 4YTO KOMOWHATOPHBIE KOMITO3UIUN CUHTETHYECKUX XUMHUYECKUX MPOAYKTOB H
noapoOHOCTH MX CHHTE3a, MpeacTaBjieHHble B Tabnuue 9 kak no3uuuu ¢ 1 o 9, umeror

HEOXHIAHHBIC BAPUALIMHU B ITOJIE3HOCTH B KadecTBe HHrHONTOpa TAM® dochonuscrepasbr.

B cnenyromeii Tabauie 10 moka3aHbl COCTaBbI UCCIenyeMbIX papmaneTudaecknx kommozuuuii (FC,

CD).
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Tabmmma 10. Coctas u cooTHoleHue nHrpenueHTos ¢papmanesrudeckoii komnosuiwn (FC CD) Ha

KarcyJy WiH MUIIOJIO

No. IHa3zBaHue HHrpeaneHTa %

1 2 3

1. CD 0.1-20.0
2. IManaBepux 0.5-10.0
3. ACkOopOMHOBAsI KUCJIOTA 0.2-10.0
4. lbennazon 0.5-10.0
S. Tananadun 1-5.0

6. IHaTtpus Basbnpoar 5-20.0

7. Hamomaurenn imo 100%

B kadecTBe KOHTPOJIS JKUBOTHBIM MPUMEHSIIH Ty k€ KOMIIO3ULIUIO C TEMHU K€ Bell[eCTBaMU (B BUe
renst Carbopol), Ho 6e3 CD (FC).

ITpumep 3 kacaercs KOMOMHATOPHBIX OCHOBHBIX AMUHOKHUCIJIOT U OCHOBHOTO OJIUTOIENTHAA B
KadyecTBe CBs3bIBarolnero kommnonenra. Komounaropuas cmech onuronentunoB KKRKRKRKR B
nanbHelmeM obo3Hauaetcst abopesuarypoii KR. I[Ipensaputensuo onuronentiun KKRKRKRKR
MOJIy4alOT C UCTIOJIb30BAaHUEM CTAHAAPTHON METOAUKH MOJIy4€HUs MIENTUAA HA CUHTE3aTope
MEeNTU0B UM METOOM reHHol nHxkeHepuu. [Ipouenypa cnenyromas: 1 MMonb onuronentuia
KKRKRKRKR pacteopsitot B 50 M1 3a0ydepenHoro pocdarom pu3nosornueckoro pacTsopa,
3aTeM H00ABISIOT 3 MMOJIb SHTAPHOTO aHTHAPUAA U 3 MMOJIb (PTaIeBOro aHTUAPUAA, U PACTBOP
MepeMEeLINBAIOT 10 ITOJHOTO PaCTBOPEHHsI 000MX aHTMAPUAOB. PacTBOp pa3iuBaroT BO (prakoHBI,
JTUOPUIN3UPYIOT U UCTIOJIB3YIOT JJIsl aHAJIN30B U MCCIIeA0BaHUH. PacueT MOJISIpHBIX COOTHOIIEHUH
IBYX MOAM(HUKATOPOB K OJIUTONENTHIY MPOBOAAT O (hopMyJiam:

(Mk=nx@2"-1u2)m=4x (3 x2"-1). N = KOTMYECTBO TOCTYMHBIX /sl 3AMEIIEHHUS IPYII B
onuronenTuzae (n = 9). m= KOJIMYECTBO MOJIEH HCXOAHOTO ouronentuaa. KonnuecTBo pa3auyHbIX
MOJIEKYJI €r0 KOMOWHATOPHBIX MPOU3BOIHBIX MTOCJIE CHHTE3a U3 OHOTO U TOTO e UCXOJHOTO
MeNTHUIa COCTaBysAeT 1532 pa3nuyHbIX NPOU3BOAHBIX HA OCHOBAHUM 3THX PAaCyeTOB C Y4ETOM MECT
3aMeH M MepeCcTaHOBOK. k = KOJMYECTBO MOJIEH KaXKIOro U3 ABYX MOAM(PUKATOPOB B pEaKIHH
KOMOMHATOPHOT'O CHHTE3a AJIs TTONyYeHHs] MaKCUMAJIbHOTO KOJIMYECTBA PA3JIMYHBIX POU3BOIHBIX
(k =4599). B a3ToM npuMepe MOJIIPHOE COOTHOIIEHHE /IS TOTYYSHHSI MAKCHMAJIBHOTO KOJIMYeCTBA
Pa3IUYHBIX TPOU3BOAHBIX (1532 pasnmuuHBIX MOJIEKYIIBI) cocTaBisieT 3: 3: 1 (AHTapHBINA aHTHAPUA

¢ranessrit anrunpun: onuronentug KKRKRKRKR).
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Ha ¢ur. 10 nokazano pesynsrat ananusza BOXKX ucxonnoro nentuaa KKRKRKRKR. McxonHbiit
NEeNnTUA NPU UCIIONB30BAHUU JieTeKTopa B obaacti 280 HM naeT ofHy nosocy norjommeHus. Puc. 11
NOKa3bIBaeT pe3ynpTar anaimmsa BOXKX kombunaroproro nmpoussogHoro nentuga KKRKRKRKR.
Kak BUAHO U3 XpOMaTOrpaMMbl, IIHK MENTH/IAa He IPOCTO PACIOJIOKEH B IPYTOM MeCTe - B 00JNaCTH
Oonee ruapodUIBHON O0NACTH, & YIIMPEH, pa3aesieH Ha 3 JOMOIHUTENbHBIX MOJOCHL. JlaHHbIe
B2XX npennonararot, uro cpeau 1532 pa3nudHbIX MPOU3BOAHBIX MENTH/A CYIIECTBYIOT HOHHbBIE U
BOJIOPOHbIE BHYTPUMOJIEKYJISIPHBIE / CYTIPaMOJIEKYJISIPHBIE CBSI3H, KOTOPbIE HE Pa3pbIBAIOTCS BO
BpeMsi TIpoLiecca pa3ielieHnst B yCJIOBUSX Kiaccuueckoi rpagueHTHor BOXKX. C momommbio
TOHKOCJIOHHOM XpoMaTorpaduu 1 KanuuBIPHOTO refb-3JeKTpodopesa Takke He yaanioch

Pa3meNnTh CyNpPaMOJIeKyISIpHbIE TIPON3BOAHBIE HA OTHENbHbIE (DparMEeHTHI.

B npyrux BapuaHTax OCyIECTBIEHUs N300peTeHUs sl MOAU(UKALIUY TENTHIA MOTYT
HCTIOJIb30BAThHCS APYrHe KOMOWHALIMY IO MEHbIIeH Mepe ABYX PAa3IMYHBIX MOAU(PHUKATOPOB, IIe
MOAN(UKATOPBI PEACTABISAIOT COOON aHTUAPHUIBI KAPOOHOBBIX U MOJHKAPOOHOBBIX KHCIIOT,
rajoreHus bl KapOOHOBBIX KUCJIOT U / UM rajorenyriepoasl. Ilentun, moguduunupoBaHHbIi OfHUM
MHIUBUYaJTbHBIM OJUTONENTHIOM HIIH CMECBIO OJMIOnenTuaoB. IlenTuasl MOKHO MOJIYYHTh
CTAHAAPTHBIMU METOJAMH, BKJIIOUasi UCMIOJIb30BAHHIE MENTUAHBIX CHHTE3aTOPOB, METO/IbI TEHHON

HHXCHCPHUU U [ vnu MCTOAbI peKOM6HHaHTHOfI TEXHOJIOTHH, U3BCCTHBIC B YPOBHC TCXHHUKHU.

Jlnst mpoBepkHu OMOOTHYecKOH (MTPOTUBOBUPYCHOM ) AKTUBHOCTH CHHTE3UPOBAHHBIX MTPOU3BOAHBIX C
Ppa3jiMIHbIM COOTHOIICHUEM KOMIIOHCHTOB B pCaKIIUN KOM6I/IHaTOpHOFO CHUHTE3a NPOTUBOBUPYCHYIO
AKTUBHOCTb NMPOU3BOIHBIX UCCIEAOBAIN METOOM CKPUHHUHTA Ha Mozelsax Bupyca rpunna HI1N1
(Inf), sTanoHHBII mTaMM BHpyca Be3uKysipHOro cromatura (Vesic.-VVS) u Bupyca repreca 1
tuna (Herp. - mramm L-2) B TaOnuie Ha KyabpType KypHHBbIX GrOpoOIacToB B 3aBUCHMOCTH OT
CTeTneHu nerpanauuu (uronatuydeckuii 3¢ ¢GeKT, oTcioeHne co aHa nyHku). CTeneHb
«Aaerpagatu» KJICTOK ONPEACIANIN ITYTEM OKpPAallUBAHUA KYJIbTYPbl BUTAJIbHBIM KPACUTEIIEM,
KOHLIEHTPAILIUIO KOTOPOTO ONPENeNsiId CIIEKTPOGOTOMETPHUUECKH T10 OTHOIIEHHIO K 3[0POBOMY

MOHOCJIOIO | ITYCTOH JIyHKe. Pe3ynbTaThl HccaenoBaHuil in vitro mokasansl B Tabiwue 11 Huke.

Tabmuma 11. - IIpoTHBOBHPYCHASI AKTUBHOCTD CYITPAMOJIEKYJIIPHBIX KOMOWHATOPHBIX MPOU3BOAHBIX
onuronentuaa KKRKRKRKR, nosny4eHHBIX B peakLiUU ¢ Pa3IMYHBIM MOJISIPHBIM COOTHOLIEHUEM

Moan(puUKaTopoB
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Ne MonbpHOE COOTHOIIEHHE PeareHToB * % LUTONPOTEKTOPHAs
IPOTUBOBHPYCHASI AKTUBHOCTH **
m k1 k2 Inf Herp Vesic
1 1532 18396%** 1 0 0 0
2 1532 9198 4 0 0 0
3 -//- 4599 9 0 0 0
4 -//- 2299 18 0 0 0
5 -//- 1149 36 0 0 0
6 -//- 575 72 0 0 0
7 -//- 287 143 0 0 0
8 -//- 143 287 0 0 0
9 -//- 72 575 0 0 0
10 -//- 36 1149 0 0 0
11 -//- 18 2299 0 0 0
12 -//- 9 4599 0 0 0
13 -//- 1 9198 0 0 0
14 -//- 0 18396*** | 0 0 0
16 -//- 9198%*** 9198%*** 0 0 0
17 -//- 4599 4599 100 100 100
18 -//- 2299 2299 50 50 50
19 -//- 1149 1149 25 25 25
20 -//- 575 575 0 0 0
21 -//- 287 287 0 0 0
22 -//- 143 143 0 0 0
23 -//- 72 72 0 0 0
24 -//- 36 36 0 0 0
25 -//- 18 18 0 0 0
26 -//- 9 9 0 0 0
27 -//- 1 1 0 0 0
28 -//- 18396%** 0 0 0 0
29 -//- 9198 0 0 0 0
30 -//- 4599 0 0 0 0
31 -//- 2299 0 0 0 0
32 -//- 1149 0 0 0 0
33 -//- 575 0 0 0 0
34 -//- 287 0 0 0 0
35 -//- 143 0 0 0 0
36 -//- 72 0 0 0 0
37 -//- 36 0 0 0 0
38 -//- 18 0 0 0 0
39 -//- 9 0 0 0 0
40 -//- 1 0 0 0 0
41 -//- 0 18396*** | 0 0 0
42 -//- 0 9198 0 0 0
43 -//- 0 4599 0 0 0
44 -//- 0 2299 0 0 0
45 -//- 0 1149 0 0 0
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46 -//- 0 575 0 0 0
47 -//- 0 287 0 0 0
48 -//- 0 143 0 0 0
49 -//- 0 72 0 0 0
50 -//- 0 36 0 0 0
51 -//- 0 18 0 0 0
52 -//- 0 9 0 0 0
53 -//- 0 1 0 0 0
54 -//- 0 0 0 0 0

* m - konuaectBo Monelt onuronentuna KKRKRKRKR B peakunn kombuHatopHoro cunTesa;, K1 -
KOJIMYECTBO MOJIEH SIHTapHOTO aHruapuaa B peakuuu, K2 - konmuuectso Mosneit granesoro
aHrupUIa B peakLny,

*#*0% OCTaBIIErocss MOHOCJIOS KJIETOK 1OCTIe 3apakeHUsl BUPYCAMH U 3aMEHbI KYJIbTYPBI
HCCIIeyeMbIM MPenapaToM B KyJIbType depe3 48 4acoB HHKyOaluu B IPUCYTCTBUU TECTUPYEMOTO
BEILECTBA, 1OOABJIEHHOTO B 3apaHee BbIOpaHHOH KoHIeHTparun (EDy = 0,05 Mkr / mit. );

##% MaKCHMaJIbHOE MOJIbHOE COOTHOLIEHHUE, TP KOTOPOM BCE IPYIIIIBI B OJIMIONENTHE
3aMEHSIOTCsl, TIPEBBIIEHUE 3TOr0 COOTHOLIEHUS IPUBOAUT K TOMY, YTO B PEAKLINOHHOM cpenie

OCTAIOTCSl HeTIPOpearupoBaBIlie MOANGUKATOPHI - IHTAPHBIN aHTUAPHUI U (PTaseBbId aHTHIPU.

Kax Bugno u3 Tabmuuel 11, no3a 0,05 MK / MJI IPOU3BOIHOTO CYIPAMOJIEKYIAPHOIN CTPYKTYpbI Ne
17 (KR) mosHOCTBIO 3amuimana kietodnsiii MoHocol (ED100) ot paspymaromero
LIUTONATUYECKOrO AEICTBUS BUPYCOB. PacueTHOE MOJIIPHOE COOTHOLIEHUE PEAreHTOB 111
npousBoaHoro Ne 17: pearent m = 1532, pearent k1 = 4599 u pearent k2 = 4599. 3to monspHOe
COOTHOIIEHHE TPEX PEareHTOB BBI3BAIO 00Pa30BaHNE MAKCHMAIBHOTO KOJHYECTBA PA3IMIHBIX

Mpou3BOAHBIX oyuronentuaos (cM. CHocku k Tabmuie). 11.)

Cunres kombunaropHoii cmecu onuronentuia KKRKSTRKR (naszsiBaemoro KR2)

IIpensapurensro onuronentuy KKRKSTRKR KR2 nony4aror ¢ ncnoiap3oBaHneM CTaHAAPTHOM

METOAUKH C UCTIOJIb3OBAHUEM NENTUAHOTO CUHTE3aTOPAa UIN reHHOM UHXECHEPUU.

1 MM onuronentuna KKRKSTRKR pacteopsitot B 50 Mt pocharHo-conesoro Oydepa, nodassiroT
3 MM sHTapHOrO aHruapuAa U 3 MM MaJIeMHOBOTO aHTHAPHUIA, U PACTBOP HNEPEMELIUBAIOT 10

MIOJIHOT'O PACTBOPEHUSI OOOMX aHTUAPHIOB. PacTBOp pa3imBaroT BO (IIAKOHBIL, THOPHIHIUPYIOT U
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UCTIONIB3YIOT JJIsl aHAIM30B M UCCIIeNOBaHNH. PacdeT MONbHBIX COOTHOIIEHHH ABYX MOAN(HKATOPOB
K OJIUTOTIENTUAY MPOBOAUTCS 1O GOopMyIaMm:

(Dk=nx@2%-1)(2)m =4 x (3 x 2%2_ 1), rme: n = KOJMYECTBO 3aMEIAOLINX TPYII B
onurornentuze (n =9); m = KOJIUIECTBO MOJIEH HCXOJHOTO OJIUIONENTHAA U KOJIUIECTBO
PA3IMYHBIX MOJIEKYJ €r0 KOMOMHATOPHBIX MPOU3BOAHBIX MOCKE CHHTE3a (M3 OTHOrO HCXOJHOTO
nentuza oopasyercst 1532 pa3auyHbIX MPOM3BOAHBIX KaK B MECTAaX 3aMEH, TaK U B IEPECTAHOBKAX),
u k = KoiM4ecTBO MoJiel KaxXI0ro U3 AByX MOAU(UKATOPOB B peak KOMOMHATOPHOTO CUHTE3a
IUISL TIOJTyYeHHSI MAKCHMAJIBHOTO KOJIMYECTBA PA3JINYHbIX NMPou3BonHbIX (k =4599). B sTom cnyuae
MOJISIPHOE COOTHOILEHHUE JJIsl TOTy4EHUsI MAKCUMAJIBHOTO KOJIMYECTBA PA3JIMUHBIX IPOU3BOIHBIX
(1532 pa3nanuHbIX MOJNEKYJIbI) cocTaBiisieT 3: 3: 1 (AHTapHBIN aHTUAPHU: (PTaNEBbI AHTUIPHL;

omurornentig KKRKSTRKR).

Ha ¢ur. 12. npuseneno pe3ynbtaT aHangu3a BOXX ucxognoro nentiuna KKRKSTRKR. HMcxonnbiit
NeNnTU IPY UCIIOIB30BAHNH AeTekTopa B o0acTi 280 HM JaeT ofHy rosocy norjommenus. Puc. 13
nokasbIBaeT pe3ynbrar aHanusza BOXKX komObunaroproro npoussoanoro nentuga KKRKSTRKR.
Kak BHIHO M3 XpOMaTOrpaMMbl, MK IENTHA He TIPOCTO PACIIONIOKEH B IPYrOM MecTe, a B bonee
ruapoUIbHOM 00IaCTH U OH JIOBOJIBHO YILIUPEH, pa3/iesieH Ha 4 TOMOIHUTEIbHBIX TOJOCHI. JTO
MpeArnoaaraeT, 9To Mexxay 1532 pa3audaabiMU NPOU3BOAHBIMH NMENTHAA CYIIECTBYIOT
BHYTPUMOJIEKYJISIPHBIE / CYIIPaMOIIEKYJISIPHBIE CBSI3H HOHHOW U BOZOPOIHON IPUPOIBI, KOTOPBIE HE
MOryT OBITh pa3opBaHbl BO BpeMs pasaeneHust BOXXX B ycnoBusix kinaccuueckoi rpagueHTHON
B2XKXX. Hcnomnp3yst TOHKOCIOHHYIO XpoMaTorpaduo 1 KamuUIpHBINA Teb-3JeKTpodopes, Takxke
HE yJIaJIoCh Pa3eNuTh CYNPaMOJIeKyJIIPHOE IIPOU3BOAHOE Ha OTHeNbHbIe pparMeHThl. s
MOAN(UKALUH MENTHA MOXKHO HUCIIONIB30BaTh APyTrHe KOMOMHALIMN 110 MEHbLIEH Mepe IBYX
Ppa3IMIHbIX MOI[I/I(l)I/IKaTOpOBI AHTUAPUIOB Kap6OHOBbIX u l'IOJ'II/IKap6OHOBbIX KUCJIOT, raJIOrCHUA0B
KapOOHOBBIX KHCIIOT, FaJIOreHyrepoaoB. B kauecTBe nenTuaoB MOXKHO UCIOIb30BaTh OUH
HHHHBHHyaHBHbIﬁ OJIUTOIICIITUA, a TAKKE CMECHU OJIMTONICITUAOB, TIOJIYYCHHBIC KaK CTAHAAPTHBIM
METOAOM C UCIIOJIb30BAHUEM CUHTE3aTOPOB MENTUAOB, TAK U METOJJaMH I€HHON MH)KEHEPUU U C

HUCITIOJIb30BAHUEM peKOM6HHaHTHOfI TCXHOJIOIHH.

Jlns onpeneneHus MakCUMabHO niepeHocuMoit koHeHTpanun (MIIK) B TOKCHKOMIOTHYeCKIX
SKCHEPUMEHTAaxX U U3y4eHUsl IPOTUBOBUPYCHON akTUBHOCTH npenapara KR ncnonezosanu

CJHICAYOIHUEC THUIIBI TPAHCIUIAHTUPYEMBIX KJIETOK YE€JIOBEUCCKOI'O U JKUBOTHOI'O MPOUCXOXKACHUA ! PT,
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Tr, Ner-2, Hela u xypunbie smOpuonbsl. Otverum, urto I1T - 310 TpaHCIIaHTHPYEeMble KIETKH IOYeK
SMOpHOHA KPYITHOTO poraTtoro ckota. Tr - TpaxeanbHble KJIETKH SMOpHOHA KPYITHOTO POraToro
ckota. Hep-2 - TpaHcriaHTHpyeMBbIe KIETKH paka roptaHu yenoseka. Hela - 3To nepeBruBaembie

PaKOBBIC KJICTKHU MATKHU.

Knerku BoipamuBany B cpene 199 ¢ nodasnenuem 10% Obrubei CBIBOPOTKH M aHTHOMOTHKOB
(MEeHULMIUTH U CTPENTOMUIIMH). B KauecTBe TECTOBBIX BUPYCOB HCIOJIBb30BAIUCH BUPYCHI IPUIIIIA
(H3N2), BesukyssipHbiii cromatut (tutamm Indiana), koponasupyc (X 343/44) u Bupyc npocToro

reprieca Tuna 1 (mramm L-2).

IIporuBoBupycHbIi 3¢ dext npenapata KR2 6put n3yuen Ha Bupyce rpunmna A (H3 N2).

Bonnsie pactBopel KR2 B pasnu4HbIX 103aX (IECITUKPATHBIE pa3BeeHNUs ) BBOAWIN 15 KypHUHBIM
SMOpHOHAM B aJUTAHTOMCHYIO 1MOJIOCTh B 00beme 0,2 Mt 3a 12 4acoB nocie BBEAEHHs BUPYCa B
paboueii noze (100 TCDS50 /0,2 mur). Kaxkapiii 5KCepUMEHT COMPOBOKAAIICS KOHTPOJIEM TECTOBOTO
BUpyca B padoueii noze. MaduumposanHbie 1 HeMHPHULUNPOBAHHBIE (KOHTPOJIBHBIE) IMOPHOHBI
uHKyOuposanu npu 36 © C B TeueHue 48 4acoB. 3aTeM SMOPHOHBI BCKPBHIBAIIH, U3 KOTOPBIX
M3BJIEKAJI AJUTAHTOUCHYIO JKUKOCTh. TUTPOBAaHUE BUPYCA B AJJIAHTOMCHOMN SKUIKOCTU TIPOBOIUIH
o obwmenpunsToi Meronuke ¢ 1% spurporuros O (1) rpynms! kpou yenoseka. Onpenensiu

k03 purment 3amurel (K3). Tutp Bupyca B ONBITHONW U KOHTPOJIBHOH IPYINax KypUHBIX
SMOpPHOHOB TIpeACTaBieH B Tabuue 12.

Tabmuua 12. Dddexrusnas konuenTpauust KR2 B Mogenu nHpekuun rpumnma in ovo

Group Konuenrpan | Turp Bupyca (Ig TCA | MunumanbHas
ust 50/mL) s¢dexTuBHaAs
npenapara KOHIIEHTPALHS
(mg / ml) IKCIepHu KOHTPOJb (1\/[EC mg/mL)
MEHT
Koutposns (BBoaun 0,9% - 12 12 -
pacTBOp HATPUS XJIOPUAA)
DKCIEPUMEHT 50+5 0 12
5+1 0 12 0,05
0,5+ 0,05 2 12
0,05+0,005 4 12
0,005+0,0005 | 6 12 5

Kax Bunno u3 Tabnuue! 12, muanmaneHas s¢¢ekruBHas koHnenTpaus KR2 npotus Bupyca

IPHIIA, KOTOpast MOJHOCTBIO HHrHOUpyeT chHTe3 BUpyca, coctaisieT 0,05 mr/min. C yBennueHneM
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pasBenenwus npenapara 3¢gdexrunBHocTe KR2 cHIKAETCSI 1 HOCHT 10303aBHCUMBIH XapakTep. DTOT
(baxT CBUAETENLCTBYET O HAJTMYMH MPSMOTO MPOTUBOBUPYCHOTO NeiicTBus npenapara KR2 no
OTHOLIEHUIO K BUpycy rpumnmna H3N2.

HccnenoBanue nmpoTUBOBUPYCHOTO AeiicTBus npenapara KP Ha riuronarinyeckie BUPYCH (BUPYC
BE3UKYJISIPHOIO CTOMATUTA, KOPOHABUPYC, BUPYC IIPOCTOro repreca 1 tuma).

IIpoTHBOBHPYCHYIO aKTUBHOCTb B OTHOILIEHUH 3TOM I'PYMIbI BUPYCOB OINPEAEIsUIN B KYJIbType
yKa3aHHBIX BbILIE KJIETOK. Peakiuro nposoauny cienyomuM oopazom: 0,2 M1 COOTBETCTBYIOLIETO
Bupyca B padoueit noze (100 TCDso / 0,2 M) nobassiu B 00beme 0,2 MIT B 2-THEBHYIO OTMBITYIO
KyJnbTypy kietok. JloGassiiu 0,8 M noanepskusarowieii cpeasl. Korna B kynbrype nosisuicsi CPP,
npenapat KR BBOAMIN B pa3iMuHBIX 103aX. B kauecTBe KOHTPOJIS TO JKe caMoe OBbLIO CAETIaHO C
TecT-BUpycamu 0Oe3 npemnapara. Kinerku nakyouposanu npu 37 © C B repmocrare. OnbIT
3auxcuposad Ha 3,5,7 cytok. CHIKEHHE TUTpa BUpPYCa IO BO3AEHCTBUEM HCCIIEAYEMOTo
npenapata Ha 2 1g u Gonee 1o CpaBHEHHIO C KOHTPOJIEM OLIEHUBAIN KaK MPOSIBJICHUE
MIPOTUBOBUPYCHON aKTUBHOCTU. Pe3ynpTaThl HCCae0BaHUs IPOTUBOBUPYCHONW aKTUBHOCTHU
npenapara KP2 npencrasnens! B Tabnuue 13.

Tabmuna 13. Uccaenosanue nporuBoBHpycHoro aeiicreusi mpenapata KP2 B oTHomenun
BHPYCOB: BE3HKYJSIPHOI0 CTOMATHTA, KOPOHABHPYCA, BUPYaC NpPoCcTOoro repneca 1 tumna)

IIpenapar Bupyc MEC, mg/mL. | MakcumanbHoOe najeHue THTPa
BHpyca, Ig TCA so/mL
KR2 VSV 0,05 3,9
Cv 0,05 2,9
HSV1 0,05 4,9

Kak Bugno u3 Tabmuuer 13, KR2 obnagaer npoTHBOBHPYCHON aKTUBHOCTBIO M CIOCOOHOCTBIO
MOJABIIATH PEMIPOAYKIIHIO BCEX U3YUEHHBIX HAMU BHPYCOB B KoHIeHTparmu 0,05 mr / mi ¢ MEC =
50 mkr / mu. CTI npenapara cocraisier 1000. Kpome Toro, KR2 6b11 akTHBEH MPOTHB BCEX
M3y4YEHHBIX BUPYCOB, B TO BpeMs KaK HU OJJUH U3 MPENapaToB CPABHEHUS HE TMIOKA3aJl TAKOU
akTUBHOCTU. Takum oOpa3oMm, eiicTBHE IpenapaTa He CBSI3aHO C KOHKPETHBIMU XapaKTePUCTHKAMU

BUPYCa WU KYJIbTYPBI KJIETOK, a BIUSET HA MEXaHU3MbI, OOIIHUe JIs BCEX KJIETOK.

AcneKThI H300pETeHUSs BKIIIOYAOT CyIPaMOJIEKYJISIPHBIE CTPYKTYPbI, TAK)KE Ha3bIBAEMbIE
CYIpaMOJIeKyJISIPHBIMU PacTBOPUMBbIMH HaHouacTHIaMu (SNP), umerorire a) MHOKECTBO
CBSI3BIBAIOIIMX KOMIIOHEHTOB, K)KIIbI U3 KOTOPBIX UMEET MHOYKECTBO CBSI3BIBAIOIIUX O0JIACTEH,

MpUYeM MHOKECTBO CBS3BIBAKOIIMX 00JacTel BKIIFOYaeT KOMOMHATOPHBIE KapOOKCHUIUPOBAHHbBIE
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kobanmamuHbl, 0) MHOXKECTBO siiep, KOTOPbIEe MOIXOAST, MO MEHbIIeH Mepe, sl 00eCTeYeHHsI
HEKOTOPOH MEXaHWYECKOH CTPYKTYPbI YIIOMSIHYThIX CAMOOPTaHU3YIOIIUXCS CYyNIPaMOJIEKYJIISIPHBIX
PACTBOPHMBIX CHCTEM, TIPH STOM KaKI0€ M3 YIIOMSHYTOTO MHOJKECTBA SiAep MPENCTaBIsieT COO0H
OpraHHYecKoe sIIPO, KOTOPOE CONEPIKUT, IO MEHBIIEH Mepe, OUH 3JIEMEHT CBA3BIBAHMS SApPa,
NPUCTIOCOONIEHHBIN JIs CBA3BIBAHKS CO CBS3BIBAIOLINMU O0JACTAMHU ¢ 0Opa30BaHUEM MEPBOTO
KOMILJIEKCa BKIIFOUEHMSI, T1€ CePALeBUHHBIN CBA3BIBAIOIIUI HIEMEHT BKIIFOUAeT KOMOWHATOPHBIN
KapOOKCHUIMPOBAHHBIN JUMUPUIAMOII, U I7Ie NEPBbIil KOMIUIEKC BKJIIOYEHUS MPENCTaBIsAeT COOOH
KOMOMHATOPHBII KapOOKCHIMPOBAHHBIN KOOAIAMHH ¢ KOMOMHATOPHBIM KapOOKCHITMPOBAHHBIM
IUMHAPUAAMOIIOM; C) MHOXECTBO KOHIIEBBIX KOMIIOHEHTOB, KaXK/IbIH N3 KOTOPBIX UMEeT OJUH
KOHLIEBOH CBSI3bIBAIOLINH 3JIEMEHT, KOTOPBIH CBA3BIBAETCS C OCTABIIMMMUCS CBSI3bIBAIOIIMMU
00JIaCTSIMU OZTHOTO M3 YKa3aHHOT'O MHOYKECTBA CBSI3BIBAIOIINX KOMIIOHEHTOB, 00pa3ysi BTOpon
KOMIIJIEKC BKJIFOUEHUS], Il €IMHCTBEHHbIH KOHLIEBOH CBA3BIBAIOLIHIN JIEMEHT COAEPKUT
KOMOMHATOPHBIH KapOOKCHIMPOBAHHBIN TUMUPUAAMO, U TAE BTOPOH KOMIUIEKC BKIFOUSHHUS
IpeACTaBIIseT cO00H KOMOMHATOPHBIN KapOOKCHUINPOBAHHBIN TUIHPUAAMOIT, d) MHOXKECTBO siAep U
MHO’KECTBO CBSI3BIBAIOIIIMX KOMITOHEHTOB MPEACTABIISIOT COO0M caMOCOOUparoIuecs
KapOOKCHUIIMPOBAaHHBIE OCHOBHBIE AMUHOKHUCIIOTHI - JIN3UH, THCTUIUH U apTUHUH, U COOUPAIOTCSI TPH
KOHTaKTe ¢ 00pa30BaHHEM CaMOOPTaHU3YIOLINXCS CYTPaMOJIEKYJIIPHBIX PACTBOPUMBIX CHUCTEM, U €)
MHOJKECTBO KOHIIEBBIX KOMIIOHEHTOB B3aUMOAEHCTBYIOT, YTOOBI 3aHATH OCTaBIIHECS CBA3BIBAIOIINE
00J1acTH MHOKECTBA CBSA3BIBAIOIINX KOMIIOHEHTOB, 1 MHOXKECTBO KOHILIEBBIX (TEpMUHAIIBHBIX )
KOMITIOHEHTOB IIPUCYTCTBYET B KOJUYECTBE, JOCTATOUHOM IO CPABHEHUIO C MHOKECTBOM
CBSI3BIBAIOIINX 00JIACTEl MHOKECTBA CBSI3BIBAIOIIINX KOMIIOHEHTOB, YTOOBI IPEKPATUTH NasbHeIIee

CBSI3BIBAHHE, TEM CAMbIM 00pa3yst AUCKPETHYIO YaCTHILY.

CTpyKTypHBbIE KOMIIOHEHTBI U CBSI3bIBAIOINNE KOMIIOHEHTbI HEKOTOPBIX BAPUAHTOB OCYIECTBICHUS
HACTOSALIEero H300peTeH!s], CoOieprKallie CYyTIPaMOJIeKyIsipHbIe CTPYKTYPBI, TaK)Ke Ha3bIBaeMble
CYIpaMOJIeKyIIPHBIME PacTBOPHMbIMH HaHouactruamu (SNP), moryt camocobuparbes mpu
NPUBEIEHUH B KOHTAKT JPYT C IPYrOM € 00pa30BaHUEM CyNpPaMOJIEKyISAPHON CTPYKTYpBI.
TepMuHHpYIOLIE KOMIOHEHTHI MOTYT J€HCTBOBATD, 3aHIMAs! CBS3bIBAIOIINE 001aCTH
CBSI3BIBAIOLIINX KOMIIOHEHTOB, YTOOBI IPEKPATUTh JasbHEelHIIIee CBsI3bIBaHNE, KOTAa 3aBEPIIAOLIIe
KOMITOHEHTBI IPUCYTCTBYIOT B JOCTATOYHOM KOJIMYECTBE 10 CPABHEHUIO C CBA3BIBAIOLIUMU
00JIaCTSIMU CBSI3BIBAIOIINX KOMIIOHEHTOB. B HEKOTOPBIX BapHaHTaX peaii3aliy CTPYKTYPHBIH

KOMITIOHCHT COACPKUT MHOXKECTBO CBA3BIBAKOIINX 3JIEMEHTOB, KOTOPBIC CBA3BIBAOTCS C obacTsiMu
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CBA3bIBAHUA KOMITIOHCHTOB CBSA3bIBAHUSA. B HeKOTOprX BapI/IaHTaX OCYU.IeCTBJ'IeHI/ISI TepMHHaTOprIﬁ
KOMIIOHEHT UMEET €ANHCTBEHHBIN CBA3BIBAIOLINN 3JIEMEHT, KOTOPBIN CBA3BIBAETCSA C OAHON
CBSI3bIBAIOIIEN 00J1aCThIO HA OJJHOM CBSI3BIBAIOIIEM KOMITIOHEHTE. B HEKOTOPBIX BapHaHTax
peanu3aluy CynpaMoJIeKyJIsipHasi CTPYKTypa UMEeT MO0 MEHbLICH Mepe ABa WK 00Jiee pa3TuIHbIX

KOHL€BBIX KOMIIOHECHTA.

B HEKOTOpBIX BapHaHTax OCYIIECTBIEHHs HACTOSIEr0 N300peTeHus CBA3bIBaoIue 00IacTH (Ha
CBSI3BIBAIOIIIEM KOMITOHEHTE) MOTYT CBSI3bIBATHCS C OKOHEYHBIMH (TEPMUHAIIBHBIMI) KOMITOHEHTAMH
WM CTPYKTYPHBIMU KOMITOHEHTaMHU ¢ 00pa30BaHUEM ITapbl MOJIEKYJIIPHOTO pacno3HaBaHus. B
HEKOTOPBIX BapUaHTaX peaju3allii 110 MeHbIeil Mepe OANH CTPYKTYPHBIN KOMIIOHEHT, IO
MEHBLIEH Mepe OUH CBA3BIBAIOLINI KOMIOHEHT UJIU 10 MEHBbIIEH Mepe OAMH 3aBEPLIAOLINN
KOMITOHEHT UMeeT (PYHKLIMOHAJbHBIN 3JIEMEHT. B HEKOTOpBIX BapHaHTax peatu3aluu
CyNPaMOJIEKyJIIPHAs CTPYKTYpa UMEeT ABa MM OoJiee pa3InyuHbIX (QyHKINOHAIBHBIX 3IEMEHTA.

B HeKoTOpBIX BapHaHTax peann3anuy H300peTeHne pencTaBisieT coO0H KOMIO3HULIMIO BELeCTBa,
COZIEPIKaLLero CynpaMoJeKyIspHble CTPYKTYPBbI, TaK)Ke Ha3bIBa€Mble CYIIPaMOJIEKYJISIPHBIMU
pactBopuMbIiMH HaHouacturamu (SNP), comeprkainyro cMech KOMOMHATOPHBIX
KapOOKCHUIIMPOBAHHBIX KOOANAMHIHOB, COMEPIKALIYIO0, HAIPUMED, CMECh CYKIIMHUINPOBAHHOTO
MPOU3BOJHOIO [IMaHOKOOATaMIHA, LIMAaHOKOOANaMUHA. , METUIIKOOAIaMKH, THAPOKCUKOOaIaMuH u /

WM kobamMuz.

B npyrux BapuaHTax OCyINECTBJICHUs U300pETeHUsT H300peTeHNE MPEACTABIsIET COOO0I
KOMIIO3HLIMIO BELIECTBA, COAEPIKAIIETO CYNPAMOJIEKYJISIPHbIE CTPYKTYPBhL, TAKXKE HA3bIBACMbIE
CYIpaMOJIeKyJIIPHBIME PacTBOPUMbIME HaHodacTHIaMu (SNP), comepskalnyto cMmech
KOM6I/IHaTOprIX Kap6OKCI/IJ'[I/IpOBaHHbIX KO6a.]'IaMI/IHOB, BKJIFOYAKOIYIO CYKL[I/IHI/IJ'II/IpOBaHH]:Jﬁ
TUIPOKCUKOOATIAMIH, CYKIMHIJIMPOBAHHBIA KOOAMU/I, CYKIIMHWJIMPOBAHHBIN METUIKOOATAMHH U /

WM CYKLIMHUJIUPOBAHHBIN [IMAHOKOOATaAMUH.

B npyrux BapuaHTax ocyIecTBICHHs U300peTeHHsT N300peTeHne MPenCTaBIsieT COO0H
KOMITO3HIIMIO BEIIECTBA, COAEPIKAIIETO CYPAMOJIEKYJISIPHbIE CTPYKTYPBI, TAKIKE HA3bIBAEMbIE
CYNPaMOJIEKYJIIPHBIMUA PAaCTBOPUMbIMHU HaHoUacTuaMu (SNP), cogepskamyro cMech

CYIPaMOJIEKYJIIPHBIX KOMOMHATOPHBIX KapOOKCHIMPOBAHHBIX PHOO(IABHHOB, BKIIFOUAIOIIYIO
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CyIpaMoJIeKyIsIpHble KOMOMHATOPHBIE CYKLMHUIIMPOBAHHBIE TPOU3BOIHBIE pHOO(IaBUHOB

(baBoHyKJI€apOB. / WU (PITABUHINHYKJICOTHUI.

B eme npyrux BapuaHTax OCyLIECTBJIEHHUS M300peTeHHs H300peTeHne mpeacTaBisieT coooi
KOMITO3UIIMIO BELIECTB, COAEPIKALIYIO CYNPAMOJIEKYIISIPHBIE CTPYKTYPBI, TAK)KE Ha3bIBAEMbIE
CYTPaMOJIEKyJIIPHBIMHU pacTBOpuMbIME HaHovacTHLamu (SNP), conepikaryro cmech
KOMOMHATOPHBIX KapOOKCHUIIMPOBAHHBIX TUMTHPUAAMOJIOB, COAEPIKALINX CYNPAMOIIEKYJSIPHBIE
CYKIIMHHUJIMPOBAHHBIC KOM6I/IHaTOprIe MPOU3BOAHBIC JUITUPHUAAMOJIA, CYIIPaAMOJICKYJIAPHBIC
MaJleMJINPOBaHHbIE KOMOMHATOPHBIE TPOM3BOAHbBIE AUMUPHUAAMOIA U / NN

Kap6OKCI/IMeTI/I.]'II/IpOBaHHbIe KOM6I/IHaTOprIe IMPOU3BOAHBIC JUITUPpHUAAMOJIA.

B npyrux BapuaHTax OCyIECTBIEHUs N300peTeHNs H300peTeHre NPeCTaBIsieT co0oi
KOMIIO3HULIMIO BELIECTBA, COAEPIKALIErO CYIPAMOJIEKYJISIPHbIE CTPYKTYPBI, TAKKE HA3bIBAEMbIE
CyIpaMOJIeKyJIIPHBIME pacTBOPUMbIMH HaHodacTruamu (SNP), compeprkalnyro cynpaMoneKyisipHble
CTPYKTYPBI, IOTIOJIHUTENBHO COMleprKallie KapOOKCUINPOBAHHBIE OCHOBHBIE aMUHOKHCIIOTBI, TAaKHe
KaK JIN3WH, TUCTU/INH U aPTHHUH, U MOXET BKJIIOYATh OMC-CYyKIIMHIIHPOBAHHBIE,
MaJIeMJINPOBAaHHbIE U KapOOKCHUMETHIINPOBAHHBIE AMUHOKHCIIOTHbIE TPOU3BOHbIE

Kap6OKCI/IJ'[I/IpOBaHHI>IX OCHOBHBIX aMHUHOKHUCJIOT, TAKUX KaK JIM3WH, THCTUAWH U apIrUHUH.

B npyrux BapuaHTax ocyIleCTBIEHUs N300peTeHus: n300peTeHne npeacTaBisieT coo0oi
KOMITO3ULIUIO, B KOTOPON TEPMUHHUPYIOLINI KOMIOHEHT MOXKET BKJIIOYATh [10 MEHbLIEH Mepe OJHO
U3 CIEAYIOLUX BEINECTB: MOJU3THUIICHIVIUKOIb, IIOJUMED, MOJUIENTH WIH OJIUrocaxapus, a
OpPraHUYECKOe SIAPO COMEPKUT IO MEHbIIEH Mepe OAHO U3 ACHAPHUMEPOB, Pa3BETBIEHHOTO
MOJIMATUICHUMHHA, IMHEHHBIA MOJUSTUICHUMUH, MOJIWJINHUS, TOJUIAKTU, TOIHIAKTUI-CO-
IIMKO3UJ, MOJHAHTUAPUABL, MOJH-E-KANIPOJIAKTOHBI, NOJMMETHIMeTaKpuiIat, moiu (N-

I/ISOHpOHI/IJ'IaKpI/IJ'IaMI/II[) WUJIN IIOJIMIICIITHABI.

B npyrux BapuaHTax OCyIIECTBICHUS N300pETEHHE MPENCTABIsIET COOOH KOMIO3HIUIO, B KOTOPOI
CBS[SbIBaIOH_II/Iﬁ KOMITIOHEHT AOITOJIHUTECJIIBHO BKJIIOYACT KOM6I/IHaTOprIe Kap6OKCI/IJ'II/IpOBaHHbIe
npousBoanbie ocHoBHOTO oyuronentuaa KKRKRKRKR, nx kapOoKkcHiInpoBaHHBIE IPOH3BOAHBIC B

(1)opMe CYKIIUHUJIMPOBAHHBIX, MAJICUJIMPOBAHHBIX U Kap6OKCI/IMeTI/IJ'II/IpOBaHHI>IX MPON3BOAHBIX B
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CMECU pyT C APYTrOM. Takke B kauecTBe CBA3BIBAOIICTO U TCPMHUHUPOBAHHOI'O KOMIIOHEHTA MOXKET

HUCIIOJIB30BAaThCS MOJIU-L-THM3HUH.

INonnep:kka ncxonHoi GpopMyiiel H300peTeHNsI BApHAHTOB OCYINECTBICHHS HACTOSILIETO

n300peTeHHs BKJIIOYAeT B Ce0s MPUBEICHHBIN HIKE TEKCT.

INonnep:xka 1. 1: CynpamonexyysipHble HAHOYACTHIIbI, COAepIKalie; KOMOMHALIMIO HAHOCTPYKTYD,
BBIOPAHHBIX U3 TPYIIIbL, COCTOSIIEH U3 KOMOMHATOPHBIX KapOOKCHIMPOBAHHBIX KOOAJIAMHUHOB,
MOJIy4YEHHBIX B Pe3yJbTaTe MePBOro KOMOMHATOPHOTO CHHTE3a; KOMOWHATOPHBIE
KapOOKCHIMPOBAHHBIE JUITUPUAAMOIIBI, TIOJYYEHHBIE BTOPIM KOMOWHATOPHBIM CHHTE30M;
MOJIMIIENTHIBI OCHOBHBIX aMHHOKHCIIOT, TTIOJyYeHHBIE B Pe3YyJIbTaTe TPEThero KOMOMHATOPHOTO

CHUHTE3a, U JIIOObIE UX KOMOMHAIINH.

ITonnepskka n. 2: CynpamoseKyJsipHble HAHOYACTHIIBI 110 1. 1, B KOTOPBIX CYyNpPaMOJIEKyJIsIpHbIE
HAHOYACTHULIbI 001aAAI0T MPOTHBOBUPYCHBIMU CBOWCTBAMH, MIPH 3TOM CyIpPaMOJIEKyJIsipHbIe
HAHOYACTULbI TOMOJHUTENBHO COAEPKAT JUHAMUYECKUE CAMOOPTaHU3YIOLIHUECS PAaCTBOPUMBbIE
HAHOCTPYKTYPBL, U I1€ HAHOCTPYKTYPbI JOMOJHUTEIBHO COAEPKAT MHOKECTBO CBSA3BIBAIOIIINX

KOMITOHCHTOB, MHOKCCTBO OPraHUYCCKUX AA€P, U MHOXKXECTBO TCPMUHHUPYIOILIUX KOMIIOHCHTOB.

IMoanoxka ans n. 3: CynpaMosieKyJsipHble HAHOYACTHULBI 110 1. 2, B KOTOPBIX OJIUH U3
CBS3bBIBAOINNX KOMITIOHCHTOB AOMMOJHUTEJIBHO BKJIKOYACT KOM6I/IH3,TOpHI>Ie Kap6OKCI/IJ'II/IpOBaHHbIe
KOOAJITaMHHBI, KOTOPbIE UMEIOT Psifl CBSA3bIBAIOIIUX 00JIACTEH, IPU 3TOM OPTaHUYECKUE SApa
JOTNOJHUTEJILHO COep:KaT KOMOMHATOPHBIE KapOOKCHIIMPOBAHHBIE TUITHPUIAMOJIBI, KOTOPBIS
HMEIOT 110 MEHbIIEN MEPE OAUH CBH3bIBaI'OH_[I/II\/'I JJIEMCHT, aI[aHTHpOBaHHbIﬁ JJIs1 CBA3BIBAHUA C
KOMOMHATOPHBIMU KapOOKCHJIMPOBAHHBIMU KOOAJJAMUHAMHU, TIPH 3TOM OpPraHUYECKHe siipa
AOMOJIHUTEJIbHO COACPIKAT MEXAaHUICCKUE CTPYKTYPbI AJid AUHAMUYCCKUX CAMOOPTraHU3YyOINUXCs
PACTBOPUMBIX HAHOCTPYKTYP, U TI€ CBSI3bIBAHHE KOMOMHATOPHBIX KapOOKCHIUPOBAHHBIX
K00aTaMHHOB ¢ KOMOWHATOPHBIMH KapOOKCHIINPOBAHHBIMU JTUITHPHIAMOIAMHI MOXKET

AOMOJIHUTECJIBHO BKJIKOYATDH MEPBLIC KOMIIJICKCHI BKIIFOYUCHUS.

IMonnepxka 1. 4: CynpamonekyJsipHble HAHOYACTHLIBI 110 T1.3, B KOTOPBIX KKIbIA M3 KOHIIEBBIX

KOMIIOHEHTOB UMEET IO MEHBIIENH Mepe OAUH KOHLIEBOU CBA3BIBAIOILMI 3JIEMEHT, KOTOPBIH
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CBSI3BIBAETCSI C OCTABIIEICS CBH?;I:IB&IOLLIGﬁ 001aCThIO OOHOTI'O U3 CBA3BIBAKOIINX KOMIIOHEHTOB 1

MOXKET JOMOJIHUTECIIBHO COACPKATH BTOPBIC KOMITJICKCHI BKIIFOYCHUA.

ITopnosxka ans 1. 5: CynpaMosieKkyJsipHble HAHOUACTULIBI 110 1. 4, B KOTOPBIX MOJUNENTH B
OCHOBHBIX AMUHOKHCJIOT AOTIOJIHUTENIBHO CONIEPKAT KapOOKCHIINPOBAHHbBIE OCHOBHBIE
AMHHOKHCIIOTBI OCHOBHBIX aMUHOKHCJIOT, BBIOPAHHBIX M3 TPYIIIbL, COCTOSINEH U3 JIH3HHA,
TMCTUJIMHA, APTUHUHA, N€PUBATU3UPOBAHHOIO JIM3UHA, AEPUBATU3UPOBAHHOIO TUCTUANHA,
JepUBATU3NPOBAHHBIN APTUHUH, ALlWIMPOBAHHBIN JIU3UH, AL{WIMPOBAHHBIN TMCTUANH,

aI_II/IHI/IpOBaHHbeI APTUHUH U JIFO0BIE UX KOM6I/IHaL[I/II/I OCHOBHBIX aMHWHOKHCJIOT.

ITopnepskka n. 6: CynpamoseKkyJsipHble HAHOYACTHIIBI 110 1. 5, B KOTOPBIX MHOXECTBO KOHLIEBBIX
(TEpMUHHUPYIOLINX ) KOMIIOHEHTOB 3aHUMAIOT OCTaBIINECS CBSA3bIBAIOIINE 00IaCTH MHOXKECTBA
CBSI3BIBAIOIIINX KOMIIOHEHTOB, IPUYEM MHOKECTBO KOHIIEBBIX KOMIIOHEHTOB HAXOINUTCS B MEHBIIEM
KOJIMYECTBE OTHOCUTENbHO MHOJKECTBA KOHLIEBBIX KOMIIOHEHTOB. CBSI3bIBAOLIHE 00IaCTH
MHOJKECTBA CBA3BIBAIOLIUX KOMIIOHEHTOB I IPEKPALICHNs JAIbHENIIErO CBs3bIBAaHUs
CBSI3BIBAIOIIMX KOMIIOHEHTOB, I'/l€ CYNPaMOJIEKYJIIpPHbIE HAHOYACTHLIBI AOMOJHHUTEIBHO COAEPKAT

AUCKPETHBIE HAHOYACTULIBI HA OCHOBE NUHAMUNYCCKUX CaAMOOPTaAHU3YHOIUXCA PaCTBOPUMBIX

HAHOCTPYKTYP.

IMonnepskka no 11.7: CynpaMosieKyIsspHble HAHOYACTHUIIBI IO 1.1, B KOTOPBIX KOMOMHATOPHBIE
KapOOKCHUIMPOBAaHHbIE KOOATAMUHBI TTPECTABIISIOT COOOM CMECh CYKLIMHUITMPOBAHHBIX

LIUAHOKOOAJIaMUHOB.

IMonnepskka no 1.8: CynpaMosieKyIsipHble HAHOYACTHULBI IO 1. |, B KOTOPBIX KOMOMHATOPHBIE
KapOOKCHJIMPOBAHHBIE KOOAIAMUHBI IPEACTABIISIOT COOOH CMECh CYKIIMHIINPOBAHHBIX

METUIKOOAIaMUHOB.
IMonnepskka mo 1.9: CynpaMonekyisspHble HAHOYACTHULIBI 1O 1. 1, B KOTOPBIX KOMOMHATOPHbBIE

KapOOKCHTMPOBAaHHBIE KOOATAMUHBI PEACTABIISIIOT COOOH CMECh CYKIIMHIIINPOBAHHBIX

THIPOKCUKOOAIAMITHOB.
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IMonnepskka no 1. 10: CynpamoseKkyJsipHble HAHOYACTHIIBI IO 1. 1, B KOTOPbIX KOMOUHATOPHbBIE

KapOOKCHIIMPOBAHHBIE KOOAJITAMUHBI TIPEACTABIISIOT COOOM CMECh CYKIIMHMIINPOBAHHBIX KOOAMU/IOB.

Monnepsxka no 1. 11:; CynpamonekyJsipHble HAHOYACTHULIBI TI0 11. 1, B KOTOPBIX KOMOUHATOPHBIE
KapOOKCHIIMPOBaHHBIE KOOATAMUHBI BBIOPAHBI M3 TPYIIIBI, COCTOSIIEH U3 cMecel
CYKITUHUJIIMPOBAHHbBIX FI/II[pOKCI/IKO6aJ'IaMI/IHOB, cMmeceit CYKIIUHUJIMPOBAHHBIX KO63,MI/II[OB, cMmeceit
CYKLUHIJITUPOBAHHBIX THAPOKCHKOOATIAMUHOB, CMeCel CYyKIIMHUINPOBAHHBIX METHUIIKOOAIAMHUHOB U

JFOOBIX CMeCel CYKIMHUIMPOBAHHBIX [IMAHOKOOATAMHUHOB. UX COUETaHHE.

Tonnepxka . 12: CynmpamMonexkyasipHble HAHOYACTHUIIBI 11O 1.2, B KOTOPBIX MO MEHBIIIEH Mepe OJTHO
N3 OPraHUuvCCKUX AACP AOTIOJHUTECIBHO COACPIKUT 11O MEHbIIIEH MEPE OAUH 3JIEMEHT, BbI6paHHbII>'I
u3 (POTOAMHAMUYECKOTO KOMIIOHEHTA, KOTOPBIM SIBJISIFOTCS CYTIPAMOJIEKYJIIPHBbIE KOMOMHATOPHBIE

KapOOKCUIMPOBaHHbIE OO IaBUHBI.

ITonnep:xka no 1.13: CynpamoneKyJsipHble HAHOUACTULIBI IO 11.12, B KOTOPBIX CYNpPaMOJIeKyJIApHbIE
KOMOMHATOpHBIE KapOOKCHIMPOBAaHHBIE pUOOQIaBUHBI IPEICTABISIIOT COOOH CYIPaMOIeKyIISIpHbIE

KOMOMHATOpHbIE CYKLIMHWINPOBaHHbIE pUOO(IaBUHEL

ITonnepskka n. 14: CynpaMonekyisipHble HAHOYACTULIBI 110 11. 12, B KOTOPBIX CYNPaMOJIEKYJISIPHbIE
KOMOMHATOPHBIE KapOOKCHIIMPOBAHHBIE PHOO(IaBUHBI MTPEICTABIISIOT COOOM CYIPaMOJIEKyJISIPHbIE

KOM6I/IHaTOpHI>Ie CYKIIUHUWJIMPOBAHHBIE MOHOHYKJICOTHbI q)HaBI/IHa.

ITonnosxkka mo m.15: CynpamosexyssipHble HAHOYACTHLIBI 110 1. 12, B KOTOPBIX CYyNPaMoOJIeKyJIsipHbIE
KOMOMHATOpHBIE KapOOKCHIMPOBaHHBIE pUOOQIABUHBI IPEICTABISIIOT COOOH CyIpaMOIeKyIspHbIe

KOMOMHATOPHBIE CYKLUHUIMPOBAHHBIE TUHYKJICOTUABI (pJIaBHHA.
IMonnepskka n1.16: CynpaMonekysipHble HAHOYACTHIIBI 110 1. 1, B KOTOPBIX KOMOWHATOPHBIE

KapOOKCHUIIMPOBAHHBIE TUITUPHIAMOJIBI IPEACTABISIOT COOOH CyNpaMOoIeKyJIsipHbIE

CYKITMHUJINPOBAHHBIC KOM6I/IHaTOprIe AUNMUPUAAMOJIBIL.
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IMonnepskka n.17: CynpamosnekyisipHble HAHOYACTHLIBI IO 1. 1, B KOTOPBIX KOMOWHATOPHBIE
KapOOKCHIMPOBAHHBIEC AUIMHPUAAMOIIBI MPEACTABISIFOT COOON CYyNpaMOJIEKyJISIPHbIC

MAJICUITUPOBAHHBIC KOM6I/IH3_TOpHI>Ie AUTTUPUAAMOJIbBL.

IMonnepskka 11.18: CynpamosnekyisipHble HAHOYACTHIIBI 1O 1.1, B KOTOPBIX KOMOHWHATOPHBIE
KapOOKCUIMPOBAHHBIE UMHPUAAMOIIBI MPEACTABIISIFOT COOOH CynpaMOIEKyIspHbIe

Kap6OKCI/IMeTI/IJ'II/IpOBaHHbIe KOM6I/IHaTOprIe AUTIUPUIAMOJIBL.

ITonnepsxka ans n. 19: CynpaMonekyisspHble HAHOYACTHULB I10 I1. 5, B KOTOPbIX
KapOOKCHIMPOBAHHBIE OCHOBHBIE AMHHOKHCIIOTHI BEIOPAHbI U3 TPYIIIBI, COCTOSIIEH 13
CYKLMHWIMPOBAHHOTO JIN3UHA, CYKUUHUJINPOBAHHOIO TMCTUINHA, CYKLIMHIINPOBAHHOIO apTUHUHA

U JTFOO0H UX KOMOMHAIIUH.

ITonnepskka ans n. 20: CynpamMosnekyisspHble HAHOYACTHULBI IO I1.5, B KOTOPBIX
KapOOKCUIMPOBAaHHbIE OCHOBHbIE AMHHOKHUCIIOTHI BLIOPAHBI U3 TPYIIIbI, COCTOSAIIEH U3
MaJIEMIMPOBAHHOTO JIN3UHA, MAJIEWJINPOBAHHOIO THCTUANHA, MAJIEUIUPOBAHHOTO aprMHUHA U

JF000M UX KOMOMHALINH.

IMonnepskka n.21: CynpaMoneKyJsipHble HAHOYACTHILIBI 10 11.5, B KOTOPBIX KapOOKCHIIUPOBAHHbBIE
OCHOBHBIE AMHUHOKHCJIOTHI BEIOPAHBI M3 TPYIIIIBL, COCTOSIIEH 13 KapOOKCUMETUIMPOBAHHOTO
JIU3UHA, KapOOKCUMETHINPOBAHHOTO MMCTUANHA, KAPOOKCUMETUIIUPOBAHHOTO apTHHIHA U JIF000M

UX KOMOUHALIUY.

ITonnepskka no 1. 22: CynpaMmoneKyIsipHble HAHOYACTULIBI 10 I1. 5, B KOTOPbIX
KapOOKCUIMPOBAaHHbIE OCHOBHbIE AMUHOKHUCIIOTHI BEIOPAHBI U3 TPYIIIbI, COCTOSAIIEH U3
KapOOKCHMETUIIMPOBAHHOTO JIN3MHA, KApOOKCHMETHINPOBAHHOTO MMCTHIHHA,
KapOOKCHMETUIIMPOBAHHOTO APTUHUHA, CYKIIMHUIMPOBAHHOTO JIM3HHA, CYKIMHUIMPOBAHHOTO
THCTUAMHA, MAJICMHUJINPOBAHHOTO JIM3UHA, CYKLIMHUIMPOBAHHOIO AprUHUHA, THCTUANHA,

MaJIEUJTMPOBAHHOT'O APTMHUHA U JIFOOBIX MX KOMOWHALIHH.

ITopnepskka no 1. 23: CynpaMoneKysipHble HAHOYACTHULIBI 110 11. 4, B KOTOPBIX MHOXKECTBO

KOHLEBBIX KOMIIOHCHTOB COACPKAT 110 MEHbIIIeH MEPE OOMH KOHIIEBOM KOMITIOHEHT, BbI6paHHbII>'I us3

76



10

15

20

25

30

TPYMIIbI, COCTOSIIIEN U3 MOJUATUICHIJIUKOJS, TOJUMepa, MOUIENTHAA, OJTUrocaxapuaa u JObIX

UX KOMOWHALIUHA.

IMopnepskka no 1. 24: CynpaMoieKyJsipHbIe HAHOYACTHLIBI 110 1.3, B KOTOPBIX OPTaHUYECKHE SApa
COJZIEpIKaT MO MEHBIIIEeH Mepe OHO OPraHMYECKOe SIIPO, BBIOPAHHOE U3 IPYIIbI, COCTOSINEH 13
ACHAPUMEDPA, Pa3BETBJICHHOI'O MOJIUSTUIICHUMUHA, JIMUHEMHOTO MMOJIMSTUICHUMMHA, IMOJIMJIU3HUHA,
MOJIMJIAKTUAA, AMTOJIMIAKTHIA, ~KO-TJIMKO3H, IOJTMAHTUAPHU, TIOJH-E-KAPOJIAKTOH,

MOJUMETHIIMETAKpUIaT, Toju (N-H30MPONUIaKpUIaMU) U TIOJUIEITU U JTFOObIEe MX KOMOWHALIHH.

Tonnepxka m.25: CynmpaMoneKyIsIpHbIE HAHOUACTHIIBI 10 11.2, B KOTOPBIX MO MEHbIIIEH Mepe OJIUH
N3 MHOKECTBA CBA3BIBAIOINX KOMIIOHEHTOB AOMOJIHUTEIIBHO COACPKUT KOM6I/IHaTOprIe

kapOOKcuIMpoBaHHbIe Mpon3BoaHbIe ocHOBHOTO ojuronentuaa KKRKRKRKR.

Ionnepxka . 26: CynpaMoseKyJIspHble HAHOYACTUIIBI TIO T1. 25, OTINYAIOIIHNECs TEM, YTO
KOMOMHATOpHBIE KapOOKCHITMPOBaHHbIe pon3BoaHbie ocHOBHOTO onnronentuna KKRKRKRKR
MPEJCTABIISIOT COOOM MPOU3BOAHBIE, KOTOPBIE CYKIIUHUIUPYIOT OT 1 10 9 0CTaTKOB CBOOOIHBIX

amuHorpynn ocHoHoro onuronentuaa KKRKRKRKR.

IMonnepskka n. 27: CynpaMoneKyIsipHble HAHOYACTULIBI 1O 11.25, B KOTOPbIX KOMOMHATOPHBIE
kapOokcumpoBaHHbIe Tpon3BoaHble ocHOBHOTO onuronentuna KKRKRKRKR npencrasnstor

co00li MPOU3BOAHBIE, KOTOPbIE MAIEHTUPYIOT MO 1-9 ocTaTkam CBOOOIHBIX AMUHOTPYIIIT OCHOBHOT'O

onuronentuga KKRKRKRKR.

IMonnepsxka n. 28: CynpaMosieKyIsipHbIe HAHOYACTULIBI 110 .25, B KOTOPbIX KOMOUHATOPHBIE
kapOokcunpoBaHHbIe Tpon3BoaHbie ocHOBHOTO onuromnentuna KKRKRKRKR npencrasnstor
co001i MPOU3BOAHBIE, KOTOPbIE KAPOOKCUMETUIIUPYIOT 1Mo 1-9 ocTaTkam CBOOOIHBIX aMHUHOTPYIIIT

ocnosHoro oyuronentuga KKRKRKRKR.
IMonnepskka n. 29: CynpaMonieKyIsipHble HAHOYACTULIBI 10 1. 25, B KOTOPhIX KOMOUHATOPHbBIE

kKapOokcuMpoBaHHbIe Tpon3BoaHble 0OcHOBHOTO onuronentuna KKRKRKRKR npencrasnsior

co0oli Mpon3BOIHBIE, KOTOPbIE MPEACTABISIOT COOON KOMOMHATOPHBIE CMECH, KOTOPBIE
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CYKITUHUJIUPOBAHbI, MAJICUJIUPOBAHbI U Kap6OKCI/IMeTI/I.]'II/IpOBaHbI o 1-9 ocratkam CBO60)IHI>IX

amubHorpymnmn ocHoBHoro onuronentuaa KKRKRKRKR.

IMongnepxka o n.30: CynpaMosieKkyJisipHble HAHOUACTHULIBI 110 1.2, B KOTOPBIX CBSI3bIBAKOLIUH

KOMITOHEHT IpeACTaBisieT OO0 monu-L-mu3uH.

Jlpyrue acrekThl H300peTeHHsl BKIFOYAIOT CIIOCOOBI MOMYYEHUS CyPaMONIEKYIPHBIX CTPYKTYP
[yTeM MMPUTOTOBJIEHHS CyCIIEH3HH CTPYKTYPHBIX KOMIIOHEHTOB, CBS3bIBAOIIHNX KOMIIOHEHTOB U
KOHLIEBBIX (TEPMUHUPYIOIINX ) KOMIIOHEHTOB. Jlpyrue aciekTbl H300peTeHus BKIIIOYAI0T BBIOOP
COOTHOUIEHHUSI KOJIMYECTBA CTPYKTYPHOTO KOMITOHEHTA (OB) K CBA3BIBAIOLIEMY KOMIIOHEHTY (aM) K
KOHLIEBOMY KOMIIOHEHTY (aM) IIJIst OTIpeieIeHHOH ey, BKIIo4asi BBIOOp pasmepa,
NPEeTHA3HAYEHHOTO AJIsl CYNPaMOIEKYJIAPHBIX CTPYKTYP. [IpenMyIiecTBEHHO CTPYKTYPHBbIH
KOMIIOHEHT (bI), CBSI3bIBAIOIIUN KOMIIOHEHT (bI) M 3aBEpPLIAIOIINH (TEpMHUHATbHBIN) KOMIIOHEHT (bI)
MOT'YT OBITH CITOCOOHBI K CAMOCOOPKE B MPEANIOYTUTENbHBIE CYTIPAMOJIEKYJIIPHbIE CTPYKTYPHI C 110

CYLIECTBY 3apaHee ONpPeNeIeHHBIM Pa3MEPOM.

OOGparuTe BHUMaHUE, YTO 3HAYEHHE CYTPAMOIEKYJIAPHON CTPYKTYPbl OTHOCUTCS, HATIPUMED, K
3HAYEHHSIM CYNPAMOJIEKYJISIPHON COOPKHU M CYNPaMOJIeKyJIIpHON cTPYKTypbl. CynpamonexyispHas
cOopka, HanpuMep, MOKET OBITh OIpesieieHa Kak KOMIUIEKC MOJIEKYJI, YAeP)KUBAEMbIX BMECTE
HEKOBaJIeHTHbIMHU CBsi3siMu. Hanpumep, cynpamonekysipHast cOOpka MOXeET COCTOSITh MPOCTO U3
IBYX MOJeKyJ (Hanpumep, aBoiHo# crimpanu JIHK mmn coenyaeHus BKIIOYEeHUs ) nin Ooee
KPYIHOTO (bIX) KOMIUIEKCA (OB) MOJIEKYJI, OOpa3yIOLINX, HAPUMED, cepy, CTEPKEHb UITH JIUCT.
KaK YaCTHUIbI, HAHOYACTUI[bI MJIM AUCKPETHBIE YaCTHLIbL. MUILIEIUTIBI, JTUITOCOMBI U OMOJIOrHYeCcKHe
MeMOpaHBbI TAKKE SIBIISTFOTCS TPHUMEPaMHU HEKOTOPBIX BHOB CYNPAMOJIEKYJISIPHBIX aHCaMOJIeH.
Pa3meps! cynipamMoneKyJIsipHbIX COOPOK MPEATIONOKUTENbHO UMEIOT LIMPOKUN BO3MOXKHBIN
IWAaIa3oH, HAPUMeD, Ui BAPUAHTOB OCYIIECTBIICHUS] HACTOSIIEr0 H300peTeH s, AUANa3oH OT

MPUMEPHO 5 HAHOMETPOB A0 MPUMEPHO 10 MUKPOH.

Hacrostimee onmcanne pacKpbIBaeT AUANA30HbI PA3MEPOB CYIPAMOJIEKYISIPHBIX COOPOK B CTPYKTYP
MO OTJEIBHOCTH WJIM KOMOMHALIMU CYNPAMOJIEKYJSIPHBIX CTPYKTYP (COOPOK), 00pa3yrommx
HaHo4acTulbl. O0MIast 00MaCTh CyNMpPaMOJIEKYIIPHON XUMHUH - 3TO 00JIaCTh XUMHH, KaCArOIIAsICsI

XUMUYECCKUX CUCTEM, COCTOAINUX U3 TUCKPETHOTO YUCJIa MOJIEKY L. Cuna CHUJI, OTBETCTBCHHBIX 34
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MPOCTPAHCTBEHHYIO OPTaHU3ALMIO CUCTEMBI, BAPBHPYETCS OT CIIA0BIX MEKMOJIEKYIISIPHBIX CHII,
5JIEKTPOCTATUYECKOTO 3apsAia UM BOJOPOAHOM CBA3HU A0 CHIIBHOW KOBAJIEHTHOM CBA3H, IPU
YCIIOBUH, YTO CHJIA BJIEKTPOHHOTO B3aUMOJICHCTBUS OCTAETCsl HEOOBIOH MO CPABHEHHUIO C
SHEepPreTHUeCKUMHU NapaMeTpaMu KOMIIOHeHTa. B To Bpemsl Kak TpaauLIMOHHASI XUMUS
KOHLIEHTPHUPYETCsI HAa KOBAJIEHTHOMN CBSA3H, CyNPaMOJIEKyJIsipHas XUMUS JOMOJHUTENIBHO KacaeTCsl
Ooree cadbIX ¥ OOPATHMBIX HEKOBAJIEHTHBIX B3aMMOJAEHCTBUN MEXy MOJIEKYJIaMHU, KOTOPBIE,
CJIeI0BATEJIbHO, IPOU3BOASAT KOMOWHAIIMN MaJIbIX MOJIEKYJI AJIsl CYTIEPMOJIEKY T WIH
CYIpPaMOJIEKyIIPHBIX aHCAMOJIeH, B KOTOPBIX KOJIMYECTBO CYMPAMOJIEKYISIPHBIX CTPYKTYP
3ayMaHo U300peTaTeneM 1 PacKpbITO B ONMCAHUN U MOXET ObITh BBIYMCICHHBIM HITH OLIEHEHHBIM
YHCJIOM C UCTIOJIb30BAHUEM BbIYHMCIICHNH KOMOWHATOPHOW XUMHU 1 KOMOMHATOPHOH MaTeMaTHKH,
KOTOpBIE PACKPBITHI B HAacTOsIEeM onicanuu. CynpamMoseKysipHble COOPKH 00pa3yroTCs U MOTYT
UMETh CpefiHee BpeMs )KU3HH, MO KUBAEMOE BOAOPOIHBIMHU CBSA3SIMH, KOOPAWHALIMIO METAJIOB,
ruapodoOHbIe critbl, cuibl Ban-nep-Baanbca, Mu-nu-B3anMoAeiCTBUS U 3JIEKTPOCTATHIECKHE

3¢ dexTr! Mexy HeOONBIINMHI MOJIEKYJIAMH, KOTOPBIE COCTABIISIFOT KOMOWHATOPHBIE

CYNpaMOJIeKyJISipHbIE COOPKH.

CynpamonexyJisipHast XUMHsI TAK)KE KaCaeTCss JUHAMHYECKUX (CIIOHTAHHBIX, YHEPTO3aBUCUMBIX,
SHTPONUIHBIX ¥ TEPMOJUHAMUYECKUX MPOLIECCOB) MOJIEKYJISIPHON CaMOCOOPKH, MOJIEKYJISIPHOTO
(donauHra, MOJEKYJISIPHOTO PACTIO3HABAHUS, XUMHUH XO35IMH-TOCTh, MEXaHUYECKU B3aUMOCBSI3aHHBIX
MOJIEKYJISIPHBIX apXUTEKTYP U AMHAMHUYECKON KOBaJeHTHON xuMuu. OCHOBBI 3THX UAEH O
CYIpaMOJIeKyJISIPHOM HayKe OCHOBAHBI HAa YYEHUSIX MPEIIECTBYIOIIErO YPOBHS TEXHUKH, KaK ObLIO
packpbiTo B pasaene «IIpenmoceuiku n3o0perenus». [IoHATHE «CYyNPaMOJIEKYIsIPHbIE PACTBOPUMBIE
CHUCTEMBD» BKJIIOUAET CYNPaMOJIEKyJSIpPHbIE PACTBOPUMBIE CUCTEMBI B LIEJIOM U BKJIFOYAET
PacTBOPUMOCTb UX KOMITOHEHTOB, & TAK)XKE PACTBOPUMOCTh COOPKU U €€ KOMIIOHEHTOB Ha
Pa3IMYHBIX HTANax mporecca COOpKH, 0OPa3yOIUX CYNPaMOJIEKyJsIpHbIE COOPKU (CTPYKTYPBHI).
[00280] OGpaTuTe BHUMaHUE, YTO 3HAUEHHUE HAHOYACTHUIIbI BKIIFOYAET 3HAYCHHUS
CBEPXMEJIKO3EPHUCTON YaCTHULIbI ¥ / WJIM AUCKPETHON YacTUIpl. HaHO4acTHIIA B HEKOTOPBIX
BapUAHTAX OCYIIECTBIICHHS HACTOSLIETO H300peTeHHsI UMeeT HanOOIbLIHIA pa3Mep, KOTOPBIH
cocrassieT oT 1 HaHoMmetpa 10 10 000 HaHOMeTpOB. CTPYKTYpHBIE, CBA3bIBAIOIINE U 3aBEPLIAIOIINE
KOMITOHEHTBI CAMOOPTaHU3YIOTCS B CYNIPAMOJIEKYJIIpPHBIE CTPYKTYPbI, UMEIOLIKE N0 CYIIEeCTBY

3apaHee OMpeeSIeHHbIN pa3Mep.
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IIpennouTuTenbHO B HEKOTOPBIX CIyYasix MPeABapUTEIbHO ONPENeeHHBIN pa3Mep
MPEANOYTUTENILHO COCTABIISIET IO MEHbILIEN Mepe NpUMePHO 10 HM 1 MeHbiue npumepHo 800 HM
(HaHOMeETpOB). B HEKOTOPBIX BapHAHTAX OCYIIECTBICHUS HACTOSIIErO H300pETeHNUs 3a1aHHbIH
pasMmep cocTaBisieT OoT npuMepHO S5 HM A0 2000 M. IIpeanodTuTenbHO B HEKOTOPBIX BapUAHTAX
OCYIIECTBJICHHsI HACTOSIIETr0 H300PETEHNUsI 3aJaHHbIH pa3Mep COCTABIISIET, 110 MEHBIIEH Mepe,
npumepHo 20 HM 1 MeHee npuMepHO 400 HM (HaHOMeTpoB). CpenHuil abCOoMOTHBIH /
MaKCHMAJbHBIN pa3Mep I'HAPaTHPOBAHHON HAHOYACTHUIIBI MOKET OBITh U3MEPEH B JKUAKOCTH
npsIMBIM J1a3epHbIM ckanupoBaHueM (DLS) ¢ ucrionezoBannem Malvern Instruments Zetasizer ms
pacuera pazmepos. OnTuyeckas v / MIIM pEHTTE€HOBCKAst TEXHOJIOTHSI MJIM TECTHPOBAHHE C
HCIIOJIb30BAaHUEM MEMOPAHHBIX METOJIOB (PHIIBTPALIMH C HAHOMETPOBBIM H / MJTM MHUKPOHHBIM
(GMIBTPOM, U3BECTHBIX B MIPEAIIECTBYIOIEM YPOBHE TEXHUKH, TAKXKE MOTYT OBITh ITOJIE3HBI AJIs

OIMPEACIICHNSA CPEAHETO pasMeEpa UM OTHOCUTEIIBHOI'O pa3dMepa HAaHOYACTHUL.

EC.]'II/I TepMI/IH HpeI[CTaBJ'ICH B CIMHCTBCHHOM 4YHUCJIC, 1/1306peTaTem/I TAKXKE paCCManI/IBaIOT ACIICKThI
n300peTeHNs1, ONTMCAaHHBIE BO MHOKECTBEHHOM YHCJIE ATOr0 TepMuHa. TakuM o0Opa3oM, Hampumep,
CCBUIKA HA «CIOCOOY» BKIIIOYAET B C€0ST OMMH UM HECKOJILKO CIIOCOOO0B U / UJIH 3TAlOB OMMCAHHOIO
3/1€Ch TUMA U / UK KOTOPBIE CTAHYT OYEBUIHBIMHE JIsl CTIELUATNCTOB B JAHHOM 00J1aCTH TEXHUKH
OCJIE TIPOYTEHUS STOTO packpbiTus. Eciiu He yka3aHO MHOE, BCE TEXHHUECKHE U HAYYHBIE TEPMUHBI,
HCHOHbSyeMbIe B JAHHOM ):[OKYMCHTC, BKJIFOYAKOT, 110 MeHbH.Ieﬁ Mepe, TO K€ 3HAYUCHUC, KOTOpoe
OOBIYHO TTOHUMAETCS CIIELIMATUCTOM B 00J1aCTH, K KOTOPOI MPHUHAIJIEKUT 3TO n300peTerue. Bee
HY6HI/IKaL[I/II/I, YHOMSIHYTbIe B JaHHOM I[OKYMGHTG, IMIOJIHOCTBKO BKJIFOUCHBI B HaCTOSIH_II/Iﬁ I[OKyMeHT
MOCPEACTBOM CChUIKH. ECiin eCTh pacXOKIeHHs B TEPMUHAX U OMPEAEICHUSIX, HCIOIb3YEMbIX B
CChUIKaX, KOTOPbIE BKJIFOUEHBI MOCPEACTBOM CChUIKH UJIH B OYAYILIMX MyONIHKAIHSIX, TEPMHHBI,
HCTIOJNIb3yeMbI€ B 3TOM 3asiBKe Ha MATEHT, OyAyT UMETh 3HA4YeHUe, ykazaHHoe 31ech. Crenuanucram
B JIaHHO# 00JIaCTH TEXHUKH OyIeT MOHSITHO, YTO U3MEHEHHSI MOT'YT ObITh BHECEHBI B BAPHAHThI
OCYU.[CCTBJ'IGHI/ISI, OIMMCAaHHBIC BBILIC, 663 OTCTyrIJ'IeHI/ISI OT Ux LHI/IpOKOfI KOHLCTIIIUN H306peTeHI/I${‘
[To3TOMY MOHSTHO, YTO 3TO N300pETEHHE HE OTPAHUYEHO KOHKPETHBIMH PACKPBITHIME BapUAHTAMHU
OCYIIECTBJIEHHUS], HO TIPeIHAa3HAUEHO IS OXBaTa MOAU(HUKALMI B Mpeneiax CyIIHOCTH U 00bemMa

HACTOSALIEero N300peTeH s1, KaK ONpeaeeHo npuiaraeMoi Gopmyoit n3o0peTeHus.
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®opmyna

1. CynmpamonexyJsipHble HAHOUACTHULIBL, BKJIIOYAONINE: KOMOWHAIMIO HAHOCTPYKTYP, BEIOPAHHBIX
U3 TPYIIIBL, COCTOAIIEH 13 KOMOMHATOPHBIX KapOOKCHIIMPOBAHHBIX KOOAJAMUHOB, TIOJTy4YE€HHbBIX B
pe3yJbTaTe NepBOro KOMOMHATOPHOTO CHHTE3a, KOMOMHATOPHBIX KapOOKCHIMPOBAHHBIX
IUIMHAPUAAMOIIOB, TIOJYYEHHBIX B PE3yJIbTaTe BTOPOro KOMOMHATOPHOTO CHHTE3a, ITOJUIETITHIOB
OCHOBHBIX aMUHOKHUCJIOT, TIOJIy4Y€HHBIX B PE3yJIbTaTe TPEThEr0o KOMOMHATOPHOTO CHHTE3a, U JII0O0T0

UX COUYCTaHUsA.

2. CynpamMounekyIsspHble HAHOYACTULBI 1O I1. 1, B KOTOPBIX CYyNPaMOJIeKyJISIPHbIE HAHOYACTHLIbI
00J1a1al0T MPOTUBOBUPYCHBIMH CBOMCTBAMH, TIPU STOM CYIPAMOJIEKYJISIPHbIE HAHOYACTHIIBI
JOTIOJIHUTENIBHO COMIEPKAT IUHAMUYECKHUE CAMOOPTaHU3YIOLINECS PACTBOPUMbIE HAHOCTPYKTYPBI, U
IIPHU 3TOM HAHOCTPYKTYPBbI JONOJHUTEIBHO COAEPKAT MHOKECTBO CBA3BIBAIOIINX KOMIIOHEHTOB,

MHOXECTBO OPraHUYCCKUX AACP U MHOXKECTBO TCPMUHUPYHOIIUX KOMIIOHCHTOB.

3. CynpaMoneKmeprIe HaHOYaCTHUIIBI IO 1'[.2, B KOTOPBIX OAWH U3 CBA3bIBAIOIUX KOMIIOHEHTOB
JONOJIHUTENIBHO BKJIIOUAeT KOMOUHATOPHBIE KapOOKCUIINPOBAHHBIE KOOAIaMUHBI, KOTOPbIE HMEIOT
psin obnacteil CBA3bIBAHMSA, IPH 3TOM OPTraHUYECKHE SIPA JOIOTHUTEIBHO COAEPKAT
KOM6I/IHaTOprIe Kap6OKCI/IJ'II/IpOBaHHbIe AUTIUPUAAMOJIbL, KOTOPBIE UMEIOT IO MEHbIIIEN MEpE OANH
CBSI3BIBAIOIINI 3JIEMEHT, aAallTHPOBAHHBIN JJIs CBA3bIBAHUS C KOMOMHATOPHBIMU
Kap6OKCI/IJ'II/IpOBaHHI>IMI/I KO6a.]'IaMI/IHaMI/I, B KOTOPBIX OPraHUYECCKHUE sAapa AOMOJIHUTECJIbHO COACPKAT
MeXaHU4YeCKHe CTPYKTYPBI ISl TUHAMUYECKHUX CAMOOPTaHU3YIOLINXCSI PACTBOPUMBIX
HAHOCTPYKTYD, 1 I'7Ie CBSI3bIBAHHE KOMOWHATOPHBIX KapOOKCHIINPOBAHHBIX KOOATAMIHOB C
KOM6I/IHaTOprIMI/I Kap6OKCI/IJ'II/IpOBaHHbIMI/I AUTIUPpUAAMOJTIAMU MOXKET JOMOJIHUTEJIbHO BKJIIOYATh

MEPBLIC KOMIUJICKCHI BKIIFOUCHMHA.

4. CynpamMosieKyJsipHble HAHOYACTHULIBI 10 1.3, B KOTOPBIX KaXblii TEPMUHUPYIOLIUNH KOMIIOHEHT
HMEET MO MEHBLIEH Mepe OANH TEPMUHUPYIOLIUI CBA3BIBAIOIINN 3JIEMEHT, KOTOPBIN CBS3BIBAETCS C
OCTaBILIEHCS CBSA3BIBAIOIIEH O0JIACTHIO OJHOTO U3 CBSI3bIBAIOIIUX KOMIIOHEHTOB M MOKET

AOMNOJIHUTECIILHO COACPKATDL BTOPBIC KOMITJICKCHI BKIIFOYCHUS.
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5. CynpaMoneKmeprIe HaHOYaCTHUIIBI IO 1'L4, B KOTOPBIX MOJIMNENTHABI OCHOBHBIX aMUHOKHUCJIOT
AOTIOJIHUTECJIBHO COACPKAT Kap6OKCI/IJ'II/IpOBaHHbIe OCHOBHBIC aMUHOKHUCJIOTHI HJIM OCHOBHBIC
AMHWHOKHCJIOTHI, BI>I6paHHbIe W3 I'PYIIIIbI, COCTOS[H.[eI\/'I U3 JIM3UHA, TUCTUAWHA, ApTUMHUHA,
ACPUBATU3UPOBAHHOI'O JIM3WHA, ACPUBATU3UPOBAHHOIO TUCTUANHA, ACPUBATU3UPOBAHHOTO
ApT¥MHHUHA, AMUJIMPOBAHHOI'O JIM3WHA, alUJIMPOBAHHOTO TUCTUAKWHA, allUJIMPOBAHHOTO apruHriHa U

JIFOOBIE X KOMOMHALINH.

6. CynpamoneKyJIsipHble HAHOYACTHUIIBI 1O I1.5, B KOTOPBIX MHOKECTBO TEPMUHHUPYIOIINX
KOMITOHEHTOB 3aHHMAIOT OCTABLINECS CBS3BIBAIOIINE OOJACTH 3 MHOKECTBA CBSI3bIBAFOIIINX
KOMITOHEHTOB, ITPU 5TOM MHOKECTBO TEPMUHUPYHOLIUX KOMIIOHEHTOB HAXOAUTCS B SKBUBAJIEHTHOM
KOJIMYECTBE WIIH OOJIbIIEM, YeM KOJIMYECTBO CBSI3bIBAIOIINX 00IacTell MHOXKeCTBAa KOMIIOHEHTOB
CBSI3BIBAHUS I TOTO, YTOOBI IPEKPATUTD JaNbHEMHIIIee CBA3bIBAHNE CBA3BIBAIOINX KOMIIOHEHTOB, U
IIPU 3TOM CYIIPAMOJIEKYJISIPHbIE HAHOYACTHULBI JOMOIHUTENBHO COAEPKAT AUCKPETHBIE
HAHOYACTULbI, OCHOBAHHbBIC HA JMHAMHYECKUX CAMOOPTaHU3YIOIIHUXCS PACTBOPUMBIX

HAHOCTPYKTYpax.

7. CynpaMoneKyJsipHble HAHOYACTHUIIBI 110 11. 1, B KOTOPBIX KOMOWHATOPHBIE KapOOKCHUIINPOBaHHbIE

K0OaTaMHUHBI IPECTABISIIOT COOOH CMECh CYKIIMHMINPOBAHHBIX [[HAHOKOOAJIAMUHOB.

8. CynpamoseKyJsipHble HAHOYACTHIIBI IO 1. 1, B KOTOPBIX KOMOWHATOPHBIE KapOOKCHIINPOBAHHBIC

KoOalaMHHBI PEACTABIISIFOT COO0H CMeCh CYKLIMHUIMPOBAHHBIX METHUIKOOATIaMHUHOB.

9. CynpaMoneKyJsipHble HAHOYACTHUIIBI 110 I1. |, B KOTOPBIX KOMOMHATOPHBIE KapOOKCHITUPOBAHHBIE

KOOaJITaMHHBI IPEACTABISIFOT COOOH CMeCh CYKIIMHIJTUPOBAHHBIX THAPOKCHKOOATAMUHOB.

10. CynpamonekyisipHble HAHOYACTHIIBI I10 1.1, B KOTOPbIX KOMOMHATOPHBIE KapOOKCHIMPOBAHHBIE

K0OaTaMHUHBI NIPECTABIIIOT COOOH CMeCh CYKLIMHWIMPOBAHHBIX KOOAMHIIOB.
11. CynpamonekyisipHble HAHOYACTHIBI 110 1.1, B KOTOPbIX KOMOMHATOPHbIE KAPOOKCUIMPOBAHHBIE

KOOaJTaMHUHBI BBIOPAHBI U3 TPYIIIBI, COCTOSIIEH U3 CMECH CYKIIUHUJINPOBAHHBIX

TUAPOKCHKODATAMHUHOB, CMECH CYKIIMHIJIMPOBAHHBIX KOOAMHIOB, CMECH CYKIIMHUJINPOBAHHBIX
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FI/II[pOKCI/IKO6aJ'IaMI/IHOB, HUX CMecei CYKIIMHUJIMPOBAHHBIX METHIKOOAIAMHUHOB U JIFOOBIX UX

KOMOMHALMI CYKIMHUINPOBAHHBIX [IMAHOKOOATAMUHOB.

12. CynpamonekyJsipHble HAHOYACTULIBI 110 1.2, B KOTOPBIX 110 MEHbIIEH Mepe OJTHO U3
OpPraHUYECKUX siiep AOMOJIHUTENBHO COAEPKUT [0 MEHbLIEH Mepe OANH 3JIEMEHT, BEIOpaHHbIN U3
(OTOIMHAMUYECKOTO KOMITOHEHTA, KOTOPBIM SIBJISIFOTCS CYTIPaMOJIEKYJIIPHbIE KOMOMHATOPHBIE

KapOOKCHUIMPOBaHHbIE PUOO(IaBUHBI.

13. CynpamonekyisipHble HAHOYACTHLIBI 1O 11.12, B KOTOPBIX CYyNpaMOJIeKyJIsipHble KOMOHHATOPHbIE
KapOOKCHIMPOBaHHBIE PHOO(ITABHHBI MPEICTABIAIOT COOOH CYNpaMOIeKyIsIpHble KOMOMHATOPHBIE

CYKLIMHIJIUPOBAaHHBIE pUOOQIaBUHBI.

14. CynpamosekyJisipHble HAHOYACTULIBI 1O .12, B KOTOPBIX CYNPaMOJIeKyJIsipHble KOMOMHATOPHBIE
kapOokcHuIMpoBaHHble pHOO(IaBUHBI IPEACTABISAIOT COOOH CynpaMoneKyIsipHble KOMOMHATOPHbIE

CYKIMHHJIMPOBAHHBIE MOHOHYKJICOTHUAbI q)HaBHHa.

15. CynpamonekyisspHble HAHOUACTULBI IO 11.12, rae cynpaMosieKyJIsipHble KOMOHMHATOPHBIE
KapOOKCHUIMPOBaHHbIE pUOOQTaBUHBI IPENCTABIISIIOT COOO0 CympaMOJIeKyIspHble KOMOUHATOPHbBIE

CYKITUHHUJIMPOBAHHBIC (I)J'IaBI/IHI[I/IHYKJ'IeOTI/II[bI.

16. CynpamornekyisipHble HAHOYACTHLIBI IO 1.1, B KOTOPbIX KOMOMHATOPHBIE KapOOKCHIMPOBAHHBIE
IUMHAPUAAMOIIBI IPEACTABISAIOT COOOH CynpaMOoeKyIsIpHble CYKIUHIIINPOBAHHBIE KOMOHMHATOPHBIE

AUTTUPUIAMOJIBL.

17. CynpaMoneKyJsipHble HAHOYACTHLIBI 10 T1. 1, B KOTOPBIX KOMOWHATOPHBIN KapOOKCHIIUPOBAHHBIN
IUMHAPUAAMOI TPECTABILSIIOT COOON CYIpaMOoIeKyIIpHbBIA MaleINPOBAaHHbBIN KOMONHATOPHBIH

JUMUAPUIAMOJL.
18. CynpamonekyisipHble HAHOYACTHLIBI 1O 1. 1, B KOTOPBIX KOMOMHATOPHBIN KapOOKCUIMPOBAHHBIIH

JUMHPUIAMOJT TIPEACTABIISIIOT COOOM CYNpaMOJIeKyJISIPHbIN KapOOKCHMETHIMPOBAHHBIH

KOMOMHATOPHBIN TUIMTHPUIAMOIT.
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19. CynpamosiekyJsipHble HAHOYACTHIIBI TIO 1.5, B KOTOPBIX KapOOKCHUIINPOBAHHBIE OCHOBHbBIE
AMUHOKHCJIOTBI BBIOPAHbI M3 TPYIIIbI, COCTOSALIEH 13 CYKIUHUIMPOBAHHOTO JIM3UHA,

CYKIIMHHUJIMPOBAHHOI'O TUCTUANHA, CYKITUHUWINPOBAHHOT'O apruHHa U 000N UX KOM6I/IH8.L[I/II/I.

20. CynpaMoJieKyJsipHble HAHOYACTHIIBI 110 11.5, B KOTOPBIX KapOOKCHUIMPOBAHHbIE OCHOBHbBIE
AMUHOKHCJIOTHI BBIOPAHbI M3 TPYIIIbI, COCTOSIIIEH 13 MAJICHINPOBAHHOTO JIM3MHA,

MaJICUITMPOBAHHOI'O TUCTUANHA, MAJICUJIUPOBAHHOI'O apruHruHa U J000H UxX KOM6I/IHaLII/II/I.

21. CynpamoreKkyisipHble HAHOYACTHLIBI I10 I1.5, B KOTOPbIX KapOOKCHIINPOBAHHbBIE OCHOBHBIE
AMHUHOKHCJIOTBI BBIOPAHbI U3 IPYIIIBL, COCTOSIIIEHN U3 KapOOKCUMETHUIINPOBAHHOTO JIU3HHA,
KapOOKCHMETUIIMPOBAHHOTO TUCTUANHA, KapOOKCHMETHIIMPOBAHHOTO apIrHHUHA U JIFOOO0H HX

KOMOMHALIH.

22. CynpaMoJIeKyJsipHbIe HAHOYACTHLIBI 110 1.5, B KOTOPBIX KapOOKCHIINPOBAHHBIE OCHOBHBIE
AMHHOKHUCJIOTBI BEIOPAHBI U3 TPYIIIBL, COCTOALIEH U3 KapOOKCUMETHUIIMPOBAHHOTO JIN3UHA,
KapOOKCUMETHIIMPOBAHHOTO THUCTUAMHA, KAPOOKCHMETUIMPOBAHHOTO apTHHUHA,
CYKLIMHWIMPOBAHHOTO JU3UHA, CYKIIMHUINPOBAHHOIO TUCTUANHA, CYKIIMHUJINPOBAHHOTO ApTUHUHA,
MaJIEUJIMPOBAHHOIO T'MCTUAWHIHA, MAJICWJINPOBAHHOIO THCTUANHNHA, MAJIEUIUPOBAHHOTO

TUCTUAMHUHA U JI000HN UX KOMOUHALINU.

23. CynpaModeKyIsipHble HAHOYACTHIIBI 10 1.4, B KOTOPBIX MHOKECTBO TEPMHUHAJIBHBIX
KOMITOHEHTOB COZIEP>KaT IO KpaiiHell Mepe OH KOHIIEBOI KOMITOHEHT, BHIOPAHHBIN U3 IPYIIIILL,
COCTOSAIIEH M3 MOJIUATUICHIJINKOJIS, TIONUMEPA, TOJHIENTH 1A, OJIUrocaxapyuia U 00 ux

KOMOMHALMH.

24. CynpaMoJeKyJsipHble HAHOYACTHILIBI 110 11.3, B KOTOPBIX OPTaHUYECKHE siAPa COAepIKaT 1o
MEHbLIeH Mepe OTHO OPraHNUYEeCcKOe sIIPO, BHIOPAHHOE U3 IPYIIIbI, COCTOAIIEH U3 IEeHAPUMEPa,
Pa3BETBJIICHHOTO MOJIM3TUJIEHUMHUHA, JJMHEHHOIO NOJUSTUICHUMIHA, TOJTMIU3HHA, TOUIAKTHAA,
CO-IVIMKO3U/A aNOIWIAKTHA, TOJIUAHTUAPU, TOIH-E-KAMPOJIAKTOH, OJUMETUIMETAKPUIIAT, IOJIU

(N-u3onponuiakpuiaMua) U MOJHUIIETITHA U JIFOObIe UX KOMOMHALIUH.
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25. CynpamodneKyisipHble HAHOYACTHIIBI 10 1.2, B KOTOPBIX, IO MEHbIIEH Mepe, OUH U3 MHOXKECTBA
CBSI3BIBAIOIIMX KOMIIOHEHTOB JIOMOJHUTENBHO COAEPKUT KOMOMHATOPHBIE KapOOKCUITMPOBAHHBIE

npoussosHbie ocHOBHOTO onnronentia KKRKRKRKR.

26. CynpamoJieKyJsipHble HAHOYACTHIIBI 10 11.25, r7ie KOMOHHATOPHBIE KapOOKCUITUPOBaHHBIE
npomssoanbie ocHoBHOro onuronentiaa KKRKRKRKR npexncrasisitor coboit mpon3BoaHbIe, B
KOTOpBIX OT 1 10 9 ocTaTkoB cBOOOAHBIX amuHorpymnm ocHoBHoro ojuronentuga KKRKRKRKR

CYKIIUHHUJIUPOBAHLI .

27. CynpamoJieKyisipHble HAHOYACTHLIBI 10 11.25, B KOTOPBIX KOMOWHATOPHBIE
kapOokcunnpoBanHbie mpousBoaHbie ocHoBHOTO ojuronentuaa KKRKRKRKR mnpencrasstor
co0oil Mpon3BOMIHBIE, B KOTOPBIX OT 1 10 9 0CTaTKOB CBOOOIHBIX aMHHOTIPYIIIT OCHOBHOT'O

omuronentuaa KKRKRKRKR manennuposansl.

28. CymnpaMoJeKyJsipHbIe HAHOYACTHIIBI 110 11.25, Tie KOMOMHATOPHBIE KapOOKCHIIMPOBAHHBIC
npousBoanbie ocHoBHOTO onuronentuaa KKRKRKRKR npencraBnstoT coboii MpOHU3BOAHBIE, B
KOTOPBIX OT 1 10 9 OCTaTKOB CBOOOAHBIX AMUHOTPYTIIT OCHOBHOT'O OJIMTOIENTHAA

KKRKRKRKR . kapOOKCHMETHINPOBAHBI.

29. CynpamoseKyisipHble HAHOYACTHLIBI 10 11.25, r7ie KOMOMHATOpHBIE KapOOKCUIUPOBAHHbIE
npomsoanbie ocHoBHOro onuronentiaa KKRKRKRKR npexncrasnsoT codoii mpon3BoaHbIE, B
KOTOpBIX OT 1 110 9 ocTaTkoB cBOOOAHBIX amuHorpymnm ocHoBHoro oiuronentuga KKRKRKRKR

CYKIIMHHUJIMPOBAHLI, MAJICUIINPOBAHbI 1 Kap6OKCI/IMeTI/IJ'[I/IpOBaHbI.

30. CynpaMoneKyJsipHble HAHOYACTHIIbI TI0 1.2, B KOTOPBIX CBSI3LIBAIOIINH KOMIIOHEHT

MpeACTaBIIsIeT OO0 NoH-L-1u3uH.
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