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BBEJIEHUE

O003HaueHHE (KIACCHM(PUKALMA) MOBEPXHOCTHO-AKTHBHBIX BEILICCTB IMO3BOJSIET YETKO W JIOTHYHO
0003HAUYUTh CTPYKTYPHBIC XUMHUYCCKHUE TPYILIbI MOBEPXHOCTHO-AKTHUBHBIX BELICCTB B BUAC ICCATHUHOM
CUCTEMBI O003HAUYCHHUA. Ee Leablo dBiI4eTCA ONMUCAHUE MMOBEPXHOCTHO-AKTUBHOIO BEIIECTBA B COOTBETCT-
BUH C €r0 XUMHUUYECKON (POPMYJIOMN.

Kinaccudpukauua OCHOBAHA HA MOJAPHOM (HEMOMIPHOM) CTPYKTYPE MOBEPXHOCTHO-AKTHUBHBIX BE-
LIECTB, KOTOPAad OIpeacadeT ero ruapo@oOHbIe U TUITODUIbHBIC CBONCTBA.

IlpennaraemMasa ximaccupukavs BOOOPACTBOPHUMBIX MMOBEPXHOCTHO-AKTUBHBIX BEILIECTB CIIOCOOCTBYET
PA3OCIbHOMY PACCMOTPECHUIO THAPOPUIBHON U THAPOPOOHOMN yacTel MOJICKYJIbLL. [10BEPXHOCTHO-AaKTUBHOE
BEILICCTBO MOXHO OIMUCATHh OOO3HAYCHUEM DTHUX YACTCH.

OIHAKO MHOXECTBO BO3MOXHBIX BAPUAHTOB CTPYKTYPBI THAPOPOOHOM YaCTH ICJIACT HEOOXOIUMBIM
pa3dCACHUE DTOM YAaCTH HA HECKOJIBKO COCTABHBIX yacTe. I mapoduiabHad 4acTe, 00JIee MPOCTad B CTPYK-
TYPHOM OTHOLLCHHUHU, TAKXKE TPEOYET YETKOM ONPEACTICHHOCTH €€ XapaKTEPUCTHK, OCOOCHHO OTBETCTBECHHBIX
34 COMIOOUIN3ALMIO B BOIEC WIH B OPraHUUECCKOM CPEIE.

OnHaKo pas3aeabHas KjaacCH(pUKaLUg HEAOCTATOYHA, YTOOBl YCTAHOBUTH ONPEACICHHBIN KJIACCU(U-
KALMOHHBIN UHACKCHBIM HOMEP, KOTOPBIH COOTBETCTBOBAJI Obl UHANWBUAYAJILHOMY NMPOAYKTY. Kitaccudu-
Kalu4d HE IBIACTCI TOUHOM XUMHUYECCKOM HOMEHKIATYpOor. HanpoTuB, OHA NMOAPA3yMEeBACT, YTO HECKOJIBKO
MPOAYKTOB, HMCIOIIUX OUYEHb OJM3KHE XUMHUYCCKUE CTPYKTYPBI U MPAKTUUYECCKUE XAPAKTCPUCTUKH, OYIOYT
0003HAYAThCA OMHUM M TE€M XK€ KJIACCH(PUKALMOHHBIM MHACKCHBIM HOMepOM. bojee Toro, onpeacacHHBIN
KJIACCU(PUKALIMOHHBIM MHACKCHBIM HOMEDP OOKEH 0003HAYaTh BOCCO3JAHUE CTPYKTYPHI MOJIEKYIbI, KOTO-
pad OyoeT NMpUOAMXKECHHONM, OTHAKO JOCTATOUYHO TOYHOM.

N cnonb30oBaHUE AeCATUYHON KIIACCU(DPUKALIMU TIPUEMIEMO T TEXHUYCCKUX CIICHHATUCTOB ¢ OOBIY-
HbIM YPOBHEM 3HAHUM XMMHH M TEXHOJOTMH IMOBECPXHOCTHO-AKTUBHBIX BeICCTB. JUId OTHO3HAYHOIO
OIMPEACIICHUA KIACCU(PUKALIMOHHOIO HHACKCHOIO HOMEPA MOBEPXHOCTHO-AKTUBHOTO BEIIECCTBA HEOOXOMH -
MO CTPOroe COOMICHUE MPAaBWI KIACCU(PUKALIMM U TIIATESIIBHOEC U3YUCHUE TaOMIULIBI KiIAaCCU(PUKALIVHN.

1. HASBHAYEHHUE

Hacrosmmit ctanmapT npeacTaBisaeT HAYYHYIO KIACCU(PHUKAILIUIO MOBEPXHOCTHO-AKTUBHBIX BEILECTB.

2. OBJIACTD IIPUMEHEHUA

Kiaccunpukanuysa npuMeHUMA KaK 111 MOBEPXHOCTHO-AKTUBHBIX BEIIECTB, UCIOJABb3YEMBIX B BOTHOM
cpeae, Tak M 1A MOBEPXHOCTHO-AKTUBHBIX BEILECTB, MPUMEHACMbBIX B OPTAHHUYECKHX Cpeaax.

N3nanme o(pHIHAIBHOE IlepeneyaTka BocCnpemeHa

© MH3paTenabCTBO CTaHOApTOB, 1992
© UIIK UsnmarenscTtBO ctanmapros, 2004
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3. OIIPEAEJIEHUA

3.1. OcnoBrasa ruapoduIbHAd TPyNna — rPyna, BOIUIOLIAIOMIAY OJHY U TOJBKO OJHY (PYHKIIMIO,
KOTOpPAasg pacCMaTpHUBACTCd KAaK HAHMOOJIEE BAXHAA ¢ TOUYKU 3PECHUA THAPOPHIBHOIO MOBEACHHUA ITOBEPX-
HOCTHO-AaKTUBHOI'O BEIIICCTBA.

3.2. Bropuunbie ruapouiIbHbBIE IPYNIIbLI — TPYMIbI, BOIJIOIIAIINE (PYHKIUHU COMIOOMIN3HUPYIOLINX
CBOMCTB, OTJIMYAKOIIHUECH OT OCHOBHON THMAPOMWIBHOM I'PYIIbLI, O3TH TPYIINbI CAYXAT TOJBKO B KAYECTBE
BTOPUYHOIO MPHU3HAKA I XapaKTCPUCTUKH MOBEPXHOCTHO-AaKTUBHOI'O BEILIECCTBA.

3.3. OcHoBHOM rEAPO(DOOHBIM OCTATOK, ONPEICIAIOIIUN THAPOPOOHOE MOBEACHUE MOBEPXHOCTHO-AK -
THUBHOI'O BEILLIECTBA, — OCTATOK, NMPEACTABIAIOIININ COOOM paguKal ruapo@POOHOro THIIA, pAaCCMaTPUBAC MBI
KAaK €IUHOE LIEA0E BMECTE C €ro 3aMeCTUTEIIMU. OH JOMKEH CBA3BIBATHCA ¢ OCHOBHOHN TMIPO(PUIBHOM
TPYNIION YETKO OMPEACICHHBIM CIIOCOOOM.

3.4. XapakrepHbie ruaApodoOHbIE OCTATKH — XUMHWUYECCKHUE TPYIIIBI, KOTOpBIE THAPOPOOHBI HE O0JIce
yeM OCHOBHOM ruapodPOOHBINA OCTATOK, ¢ KOTOPBIM OHU (DYHKILIMOHAABHO CBA3aHbI. OHU COCTABIAIOT JIUOO
MPOMEXYTOUHYIO COSIUHUTEIBHYIO CBA3b B MPEACIax COOCTBEHHO MOJICKYJIBI, JIMOO MPOABIAIOTCA B BHIE
BTOPUYHOTO TUAPOPOOHOrO OCTATKA, MPUCOCAUHEHHOTO K OCHOBHOM YAaCTH MOJICKYJIBI.

3.5. lIpomexyrounnie (PYHKIMOHAJBHBIC TPYNIbI — TPYMIBI, BCTPEYAOIIHUECH MEXIY THAPOPOOHBIM
OCTATKOM (OCTaTKaMHM) U OCHOBHOM THAPOPUIBHOW TPYNIMOM M MPUCOCIMHECHHBIC K TMOCICIHEN JINOO
VIJIEBOOOPOAHOM CBA3BIO, IMOO XapaKTEPHBIM THAPOMPOOHBIM OCTATKOM. OHH O0OYCIOBIANBAIOT XapaKTCPUC-
TUKU TUAPOPOOHOM YACTH.

3.6. JlonoJnuTe/IbHBIE CBOHCTBA rHAPOMUIBHONM YACTH — CBOMCTBA, KOTOPBIE MO3BOJISIIOT JOCTATOYHO
MMOJIHO OMUCATH TUAPOPHIBHYIO YACTh U OXAPAKTEPU30BATH COMIOOUIU3UPYIOLIUE CBOMCTBA B BOJHOM CPEIE
WIH HEPACTBOPHUMOCTDb B BOAE B CJIYYae UCIMOJIb30BAHUS B OPraHHUYECCKUX Cpeaax.

4. TIPUHIIAII

Krnaccudukanusa nmoBEepXHOCTHO-AKTUBHBIX BEILICCTB IMO3BOJYIECT Pa3fcJAUuTh MX B COOTBETCTBUU CO
CICAVIOIIUMHU XapaKTECPUCTUKAMM:

1) ocHOBHaA ruapOPUIBbHAY TPYIIIA;

2) BTOPHYHBIC TUAPOPHUIBHBIC I'PYIINHIL;

3) OCHOBHOM THAPOMPOOHBIN OCTATOK;

4) xapakTepHbIe THAPOPOOHBIC OCTATKMU;

S) MPOMEXYTOUYHBIC (PYHKUHMOHANABHBIC TPYIIIbI;

6) JIOMOJIHUTENbHBIE CBOMCTBA TMAPOPMUIBHOIO OCTaTKA.

5. TIPABIJIA KJIACCU®UKAITNA

5.1. B oCHOBY KJIACCH(DUKALIMU MTOBEPXHOCTHO-AKTUBHBIX BELLECTB MOMOXKEHO ONPEACICHUE OCHOBHOM
TUAPOMUIBHOMN IPYIIILI, 4 TAKXKE OCHOBHOIO ruapo(OOHOro ocrarka. /L1 Toro yroosl n30€KaTh HEOOAHO3HAY -
HBIX PE3YJABTATOB, 3TH DAEMEHTBI HEOOXOAUMO OIMPEACIUTh, PYKOBOICTBYSICH CICIYIOLIMMHU TPABUIAMMU.

IIpaBuunol

ITPU OIIPEAE/IEHUN KITACCUOUKALIMOHHOI'O UHAEKCHOI'O HOMEPA, XAPAKTE-
PU3VYIOHLIEI'O ITOBEPXHOCTHO-AKTHUBHOE BEHIECTBO, B I1IEPBYIO OHEPEJADb PACCMAT-
PUBAETCA OCHOBHAA ITUJAPOOUILHAA T'PYIIIIA.

5.2. BpioesieHbl TpU THAPOPWIbHBIC TPYIIIIHI:
TUAPOMPUIBHBIC TPYIIIBI ¢ AHHOHHBIMU CBOMCTBAMM;
TUAPOMPUIBLHBIE TPYIIBI ¢ KATHOHHBIMHU CBOMCTBAMMU;
TUAPOMPUIBHBIC TPYIIBI ¢ HEHOHOICHHBIMHU CBONCTBAMM.

IIlpaBuno 2
[MOBEPXHOCTHO-AKTUBHOE BELIECTBO, OTHOCAIIEECA K KAXIOU U3 TPEX TU]I-

POOUNBHEIX I'PYIII, OBO3HAYAETCA MMOCPEACTBOM OJHOU U3 LIUDP: 1, 2, 3:

I OTHOCHTCA K IpyrnmnaM ¢ aHHOHHBIMH CBOMCTBAMMU;

2 OTHOCHUTCH K IpyHIIraM ¢ KATHOHHBIMH CBOMCTBAMMU;

3 OTHOCHTCH K IPyIIiaM ¢ HEMOHOTEHHBIMU CBOMCTBAMM.

5.3. B ToM ciyuae, eCam nmoBepXHOCTHO-AKTUBHOE BELLECCTBO COACPXKUT TOJABKO OOHY THAPOPHIBHYIO
TPYIINY, PE3YJAbTAT MOJAYYACTCH OAHO3HAYHBIM. EC/IM OHO COASPKUT HECKOJIBKO TAKUX IPYII, TO IIPUMEHS -
eTCS IMPaBUIO 3.
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[IpaBuno 3

Ecimm Monekyaa cogepKuT 00Jiee OTHOM THAPOMPUILHON TPYIINEBI, TO:

1. OCHOBHOU THUJPODUIIBHOU TPYIINIOU ABJIAETCSH TA, KOTOPAA MOABIAETCA
MEPBOU. TTOPAIOK, B KOTOPOM JOJTXHBI BBITh BBIBPAHBI ®YHKIIMOHAJIBHBIE T'PVYII-
Mbl, CIEAYIOUIMU (cM. TabauLy):

a) KaTHUOHHas TIpynma M3 KOJOHKM 2, yKa3zaHHasg B suyeikax S5, 6, 7, 8 U, BO3MOXHO, 9, eciu
(PYHKLIMOHANBHAA TPYNIA ABJIACTCA JOCTATOUHO OCHOBHOM;

0) aHUMOHHAas IpyIIa U3 KOJOHKH 1, ykazaHHasa B sgueiikax 2, 3, 4, 5, 6, 7, 8 U, BOBMOXHO, 9, eciu
(OYHKIIMOHAJIbHAA IPYIINA JOCTATOYHO KUCIA;

B) HEHMOHOIeHHAas TPVIINA U3 KOJOHKHU 1, yKazaHHadg B siyerikax 3, 4, 5 u 6;

) KaTUOHHAA TIpPynmna M3 KOJOHKHM 2, yKa3aHHad B duemkax 1, 2, 3, 4 v, BO3MOXHO, 9, eCam
(DYHKLIMOHAJIBbHAA TPYIINA UMEECT CIA00O0OCHOBHOM XAPaKTED;

1) AaHMOHHAY IpPyNnIia U3 KOJOHKHM 1, ykazaHHad B guyerke 1 v, BO3SMOXHO, dueiike 9, eCiam PyHKLH-
OHAJIbHAY IPyINa UMeeT CIA0OKUCIIBIN XapaKTep;

€) JAPYrue HEMOHOICHHBIC TPYIINLI U3 KOAOHKHU 3, YKa3aHHbIC B duehkax 1, 2, 7, 8 u 9.

Lindpa, COOTBETCTBYIOLIAA OCHOBHOM I'PYIMIIE, JODKHA MOIYEPKUBATHC.

2. BTOPUYHAA TUJAPOOUIIBHAA T'PYIIIA JOJ/IXKHA BBIBMPATBHCAH C UCITOJIB3OBA-
HUEM TOI'O XKE INOPAJAKA ®OYHKIIHWMOHAJIBHbLIX I'PYIIII.

ILludpa, BeIOpaHHAS 114 5TOM BTOPUYHON THAPOPHIBHOM IPYMINEI, HE MPUBOOUTCS, €CJAU OHA HAXO-
TUTCHA B TOH K€ KOJOHKE, YTO M OCHOBHAS TUAPOPUIbHAS TPYIIIA.

5.4. I'mapodoOHAd 4acTh MOBEPXHOCTHO-AKTHUBHOIO BEIIECTBA HMMEET O0JICC WIM MEHEE CIOXKHYIO
CTPYKTYPY, TAK KAaK OHA MOXKET COCTOATHb M3 PA3IUUYHBIX YIJIEBOAOPOIHBIX OCTATKOB ¢ TMAPOPOOHBIMU
CBOMCTBAMM, IMPOMEXKXYTOUHBIX BOJOPOIHBIX TPYIIIT WIHU 3aMECTUTEIICH.

BEIOOpP OCHOBHOIO THAPOMPOOHOrO OCTATKA ABIACTCA CYLIECTBEHHBIM (PAKTOPOM B KJIACCH(PUKALIUU
MMOBEPXHOCTHO-AKTUBHBIX BelIeCTB. YTOOBI CaeaaTh OJHO3HAYHBIN BBIOOP, HEOOXOOIUMO COOMIONATH CJIC-
NYIOLIHUE ITIPaBUIIA:

[IpaBsumno 4*

OCHOBHOU TUIPO®OBHBIN OCTATOK, KAK TIPABUJIO, ABJIIETCH YIJTEBOJIOPO/I -
HBIM OCTATKOM, HAUBOJIEE YIAJIEHHBIM OT OCHOBHOU TMJIPO®UIIBHOU T'PYTIIIHI.

IlpuHgaTHEe B KaueCTBe KIACCU(PUKALIMOHHOIO MPU3HAKA TOro (Pakra, YTo OCHOBHOM THAPO(POOHBIN
OCTAaTOK HAuOONee yoajaeH OT OCHOBHOM 'MAPO(MPUIBHOMN TPYIINGI, MO3BOJISIECT YYECTh MAKCUMAJIBHOE KOJIU-
YeCTBO MHPOPMALIMH, YTOOBI JOMOJIHUTEABHO OXaPaKTEPU30BATh MOBEPXHOCTHO-AKTUBHOE BEILECTBO.

3aMECTUTEIN, BXOIALIUE B COCTAB OCHOBHOIO THAPOMPOOHOIO OCTAaTKA, HE BIAUIIOT HA BHIOOP MOCAEIHETO.

B 5TOM Ccayuae, eciau ruapo(pOOHBIA OCTATOK, BBIOPAHHBIM B KAUECTBE OCHOBHOTO, BKIKOUYACT CTPYK-
TYPHBIC SJEMEHTHI KaK aqu(paTHdeCKOro, TaKk M LUKIUYECKOro (Hampumep, apoMaTHYECKOrQ) THIIOB,
HEOOXOIUMO MPUHUMATH BO BHUMAHHUE IMHY ANHPATHUYCCKHUX LICTIEH 19 TOrO, YTOOBI ONPEACIUTh LUK -
JIMUECKUU XapakTep rHapoPOOHOro OCTaTKa.

[IpasBunano 5

AIIMOATHUHECKYIO YINIEBOJOPOJIHYIO LHEIIb HEOBXOAMMO PACCMATPHUBATD JO-
CTATOYHO BOJIbIIOUW ITPH BBIITOJIHEHWUH ITPABHUJIA 4, ECJIU STA LIEINb COAEPXKHT I1O
KPAUHEHWU MEPE BOCEMDb YIJIEPOJIHbBIX ATOMOB.

[TpaBumno 6

B CIVYAE OTCYTCTBUA ATUGATUYECKOU YITTEBOAOPOAHOM LEIMU C BOCEMbBIO
1 BOJIEE ATOMAMM YTJIEPOJA HUKTUYECKHI OCTATOK ITPU BBITTOJTHEHUW TTPABIJIA 4
HEOBXOAUMO PACCMATPUBATH KAK OCHOBHYIO YACTD.

IIpasumno 7

B CJIVUAE OTCYTCTBUS ATUGPATUYECKOU YIJTEBOIOPOJAHOMU LHEIMU C BOCEMBIO
N BOJIEE ATOMAMU U KAKOI'O-JUBO LIUKJIUYECKOTO OCTATKA B KAYECTBE OCHOB-
HOT'O TUIPO®OBHOI'O OCTATKA HEOBXOIUMO PACCMATPUBATH HAUBOJBIIVIO T'UJI -
PO®OBHYIO YACTH.

[Tpumep: Llens C¢ B rekCuncyabdare HaTpus.

* B npmmoxeHnn E Ha mpuMepax, WUTIOCTPUPVIOIINX UCIIOAL30BAaHUE MPaBuiI 4, 5 U 6, pacCCMOTPECHBI CIIy4au
KJIACCU(PUKALNY TTOBCPXHOCTHO-AKTUBHDBIX BCIICCTB, B TUAPOPMIABHYIO YaCTh KOTOPbBIX BXOIAT KaK aIUPATUUCCKHE,
TaK M IUKJINYECCKHNE IEITOUYKMU.
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I[IpaBuno 8§
XAPAKTEPUCTUYECKUU TUIPO®OBHBIMU OCTATOK MIOKEH YIOBJIETBOPSTH

MPABUIY 5 WU 6, ONPEAEIIIOIINM OCHOBHOU TMIPOD®OBHBIN OCTATOK.

OmDHAaKO BTOPUYHAA (PYHKUHMOHAJIBHAA TPYIINA MOXET BXOAWTH B MOJEKYAY C IBYMS PAaUKAIAMU,
KOTOPBIE HE UMEIOT OOJIBILIOrO 3HAYCHUS TMPHU PACCMOTPEHUHN OTACJABHO, HO IMTOCKOJBbKY OHU CBA3aHBI JAPYT
C ApyroM, HampuMmep GpyHKuumoHanbHasa rpynmna auoyruwinamuaza — CO—N (C4Hg),, — 5T BTOpUYHBIE
PAIUKAJIBL HECOOXOAUMO OOBbCIMHHUTHL BMECTE, 4 TPVIIILY PACCMATPUBATH B KAUYECCTBE XAPAKTCPUCTHUCCKOIO

ruapoOPOOHOTO pagyuKaaa Mpyu YCIAOBHU, UTO OH COACPXKHUT MO KpaHEH MEpe BOCEMb YIJIEPOJIHBIX aTOMOB.
B COOTBETCTBHUHU C ITPABUJIIOM 6 APOMATHUYECKAA IMPOMEXYTOYHAA CBA3b,

JAKE KOI'IA OHA HE UMEET 3AMECII/ITEJ'[EI/UI, JNOJIKHA PACCMATPHUBATBCAH KAK XA-
PAKTEPUCTHUYECKHWHU THUAPODPOBHbLIN OCTATOK.

6. KIACCUDUKAIIUA

Kiaccudukanuga OCHOBAaHA HA UCTTOJIB30BAHUM ACCATUYHOM CUCTEMBI C IIPUMEHEHUEM KAK MUHUMYM
10 uudp, pas3aeseHHBIX HA TPHU IPYILILL U3 TPEX HUDP, IO KpaHEN Mepe ¢ OTHOM TOMOJHHUTEIbHON LIM(DPOX,
TAKUM OOpPAa30M, YTOOBI MOKHO OBIJIO OMPEICAUTh OCHOBHBIC THAPOMDUIBHBIC I'PYIIIIHI.

I'pynnbl HMdp 3aNUCHIBAIOT B BUJIE KOJIOHOK B COOTBETCTBUU ¢ KOHCTUTYTUBHOM IMOCJICA0OBATEIBHOC-
ThIO OTHOCHUTEJIBHO MO3UILIMU, PACCMOTPCHHBIX BHIIIIC.

Kaxpas KOJOHKA COOCPXUT MOApasacybl, MpoHyMepoBaHHbIE OT () 10 9. Hyinbp 0OOBIUHO O3Ha4aer,
€CJIM HE OTOBOPEHO 0CO00, OTCYTCTBHUE (DYHKIIMOHAJIBHBIX TPYIIN WIM XaPpAKTEPUCTUKHU B COOTBETCTBUH CO
CIIELUMAIBHBIMU YKA3aHUSAMH Pa3IUYHBIX KOJOHOK.

JleTaibHOE OMMCAHUE JIEMEHTOB, UCMOJIB3YEMBIX B KJIACCH(PMKALIMU, MPUBSCICHO B MPWIOXKCHUH B,
a O0OCYKIEHHUE BOMPOCOB MPUMEHEHUS OECATHUYHOM CHUCTEMBI KIACCU(MPUKALIMM — B MPUJIOKEHUH .

B npunoxenuu E naHbl npuMepsl 3TOU KIACCH(PUKALINU.

B npunoxenuu /1 mpeacraBiacHa CUCTEMA KIACCU(PUKALIMU IJIS CIIPABOK Ha nep@oKaprax.

0003HaYenne NOBEPXHOCTHO-AKTHBHBLIX BEIIECTB

Kononukmu 1—3

F, — KawuyeBasa rugpoduibHasd rpynmna. XapakTepuCTUYECKUE CBOMCTBA

| 2 3
AHHOHHA4 KatnoHHas HevoHoreHHas
0 AA 0 AA 0 AA
OTCYTCTBYET OTCYTCTBYET OTCYTCTBYET
| BB 1 BB 1 BB
—COOH [IepBUYHBIN aMUH Amudarnueckass THAPOKCWIbHAA I'PYIIIA
2 CC 2 CC 2 CC
—0OS0;H BTopuuHbiii aMuH ANVIIUKINYECKAd VI apOMaTUYECKad
TMAPOKCWIbHAS IpyIlna
3 DD 3 DD 3 DD
—>0OzH TpeTryHbBIN aMUH HepasseTBiaeHHBIN TOMNIDUP IIpU
IIPOMEXKYTOUYHOM LIETIN
4 EE 4 EE 4 EE
5S—S0OzH H3oHuTpHI PazBeTBiaeHHBIN TOanspup
PN IIPOMEXKYTOUHOMN 1ICTIN
d FF S FF S FF
—>0O,H, YeTepTHUHBIC AMMOHUEBBIC I1pon3BoaHBIE COPONTAHA, MAHHUTAHA,
BKJIIOUAA APYIUE CEPHBbIC PYHKIMU KATUOHDI YIJICBOOOPOIOB
—SOQNH(I‘)
6 GG 6 GG 6 GG
Ddpupsl OpTOPOCHPOPHON KUCIOTHI [InpyIMHUN-NOH [Ipon3BOOHBIC COPOMTAHA, MAHHUTAHA U
OKCUAJKWINPOBAHHBIX VIJICBOOIOPOIOB
7 HH 7 HH 7 HH
PDochopHbIC KUCTOTHI Cynb(pOoHUN-NOH KapOoHunbHasg rpymnmna
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Ipodoaxncenue
F|, — Kawuesasa ruapo@uiabHasd rpyimmna. XapakTepUCTHYECKHE CBOMCTBA
1 2 3
AHHOHHA4 KarnonHas HewvoHoreHHas
3 KK 3 KK 8 KK
[lepkucaOThI DocPOHN-VOH Ypea3a, ypeuabl ¥ NOJUIICIITHIDI
9 LL 9 LL 9 LL
Jlpyrne aHMOHHBIC Jpyryue KaTHOHHBIC Hpyrne HEMOHOTC¢HHDBIC (PYHKIIMOHAJIBHBIC
(DYHKIIMOHAJIbHBIC TPYIIbI (hOYHKUMOHAJILHBIC TPYIIIHI TPVIIIbI

Komouku 4—6

R; — OcHoBHasa ruapo¢obHas yacTh. BaxHenIe XxapakKTepuCcTUIECKIE CBOVICTBA

4 5 6
Cocras JaMellIeHne CBA3b OCHOBHOW (QyHKLMU F |
{, AA ( AA 0 AA
HepaseeTBacHHas aandaTndeckas OTCYTCTBHE HeapoMmaTnueckas nmepBUYHAA
TpyIIIIa
1 BB | BB 1 BB
Pa3BeTBIICeHHAad aaudaTnICCKas HeHachleHHbIE CBA3H HeapoMmaTtnueckass BTOpUYHAA
IpyIIIa C=C—
C=C—
2 CC 2 CC 2 CC

AmndaTnueckada rpyiira, TeprcHbI

AJIKWIbHAY TPVIIIIA,
CBSI3aHHAas C IIUKIJIaMH

HeapoMaTnueckass TpeTHUYHAA

3 DD 3 DD 3 DD
HexkoHaeHCHpOBaHHAA [Hyxknnueckad rpynna [IpOMEXKYTOUHOM LICTIBIO K KOJIBILY,
OCH30JIbHAA I'pyIIIa TICPBUYHAS
4 EE 4 EE 4 EE
ApOMaTHYCCKas I'pyIima 3aMEeCTUTECAN — TaJIOTCHBI, [IpOMEKYTOUHOM LICTIBIO K KOJIbILY,
C KOHACHCHUPOBAHHBIMM KOJIbLIAMU HUTPO-, HUTPO30-, BTOPHUYHAA
aMUIOTPYIIIIbI
S FF d FF S FF
['eTeponmkianyeckas rpymnra ['mapokCHwabHas Ipymnma [IpOMEXYTOUYHOM LIEIIbIO K KOJbIY, TPCTUYHAS
C OIHUM HEVYIICBOIOPOIHbIM OUpoB
aTOMOM B KOJIbLIC
6 GG 6 GG 6 GG
[ eTepouKINYECKad TPyImna ¢ KapOOKCHAbHEBIE [IpaMO# CBA3BIO K apOMATUYECKOMY KOJbILY

OBYMS Y 00JIE€ HEVITIEPOIHBIMU
ATOMAaMM B KOJIbIIC

(OYHKUMOHAJILHBIC TPYIIIHI

¥ IIPON3BOIHLIC

—COO (1)
—CON(1)y 1 T.11.
7 HH 7 HH 7 HH
[lonuMepHasa rpymmna Cyab(puaHbIic 1 [1psaMoOM CBA3BIO K HCAPOMATUYICCKOMY
cyJIb(paTHBIC VIJIEPOOHOMY KOJbILY
(O YHKIMOHAJILHBIC I'PYIIIID]
3 KK 3 KK 3 KK
I pynma, comepxaluass Apyrue [lepBruHBIE, BTOPUYHELIE U [1psAaMO CBS3BIO YepPE3 VIVIEPOAHBIN aTOM
3JICMCHTHI B LICTIHN TPCTUYHBIC AMUHOBEIC TeTCPOKOAbLIA
(O YHKUMOHATBHBIE TPYIIIIL]
9 9 9
JApyrue ruapoPpOOHbIC TPYIIIIE] JApyrue 3aMeCTUTENN U I1paMoit CBA3BIO UEPE3 HEYIVIEPOIHBINA aTOM
3AMECTUTEIN XUMUYCCKHU TETCPOKOJIbLLA

Z.Y, X

HEOOO3HAYCHHDBIC
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Ipodonsicenue
Konoukuv, 8,9
R — ruapodoOHass 4acTh. JOMOITHUTENBHBIE XapAKTEPUCTUYCCKHUE CBOMCTBA
7 8 9
[IpoMexxyTOUHAA QYHKLIMOHATBHAS [IpoMexxyTOuHAA HYHKIIMOHAIBLHAS XapakTepucTHuecKas ruapodoodHas
rpyrmna X, rpymmna X, yacteb R,
{, AA {, AA {, AA
OTCYTCTBYET OTCYTCTBYET OTCYTCTBYET
1 BB 1 BB 1 BB
—CO0O——F, —COO0O R Yacte R2 moenTnuHag yactu R,
2 CC 2 CC 2 CC
—00C F, —0O0C R AmndpaTnyecKas pa3BeTBICHHAY
WJIY HEPA3BETBICHHAS
3 DD 3 DD 3 DD
—CON(r)—F, —CON(@)—R HachilleHHBIE LIIUKJINYECKHE
—N(r)CO—F, —N(r)CO—R VIJICBOLOPOIbI, OJ1¢(PUHOBLIC,

OIHA U IBEC IIPOMEXKYTOUYHBIC

OOHA U ABEC ITPOMEXKYTOUHDIC

HUKJINYCCKNE VN aTUIUKINUYCCKIE

(DYHKIIMOHAJIbHBIC TPYIIIIbI (DYHKIMOHAJIbHBIC TPYIIIbI VIJIEBOOOPOOBI
4 EE 4 EE 4 EE
—SO,N(r)—F, —SO,N(1)—R ApOMaTUYECKAas T€TEPOLMKINYCCKAS
—N(f)802—Fl —N(I')502—R
d FF d FF d FF
{, F, 4, R ['pynma, 3aMelneHHass ruIpoOKCIIOM
OJJHA, IBC, TPU IMPOMECKYTOUYHDIC OJIHA, IBC, TPU IMPOMEXKYTOUYHDIC i OR,
(DYHKIIMOHAIBbHBIC TPVIINLI (DYHKIIMOHAJIbHBIC TPYIIbI
6 GG 6 GG 6 GG
S F, S R [ pymma, sameweHHasa N(r), wim
—SO F,y —S0O R NH(r)
—S0, F, —50, R
7 HH 7 HH 7 HH
—N(1) F, —N(1) R I pyrinel ¢ —COOH u
ITPON3BOJJHBIMH
(DYHKIIMOHAJIbHbIMU TPYIIIIAMH
3 KK 3 KK 3 KK
Hpyrue X—R [ pyrinel ¢ TaKUMU
X F, (DYHKIIMOHATbHBIMY T'PYIIIIAMH, KAK
—S0;H, —OSO;H n
AaHAJTOTUYHBIMH
JLOTIOTHUTCABHBIC 3aMCCTUTCIIM, XapaKTCPUCTHUCCKIEC CBOMCTBA 9 LL

IIPpU OTCYTCTBHU:

(PYHKUIMOHATLHOW TPYIIILI X

(PYHKUMOHATLHOW I'PYIIILI X,

[loauMepHas rpynmna, coacpxalas
S1, B 1 apyrue rmapodoOHbIe

Com menouyHbIX MeTayuioB: Li, Na,
K u 1.11. (rpynna 1 a)

OnHa vy aBe ruapoPOOHDBIC
TPVIIIIBI, HCOPraHNYCCKUM aHUOH

TPYIIIIbI
9 LL 9 LL
JTOTIOMHUTENBHBIE 3aMECTUTEIN 3aMCCTUTCIIN KOJOHKH 3
—C=C— VJIM IPOMEXKYTOUYHAS 1ienb C
C=C
['mappodrmibHasg 4acThb
JOTIOMHUTEIbHDBIC XapaKTCPUCTUUYCCKUE CBOMCTBA
10/1 10/2 10/3
AHHOHHBIE KaTtnoHHEBIE HenoHOr¢eHHBIE
0 AA ( AA ( AA
OTCYTCTBHE OTCYTCTBUE OTCYTCTBUE

1 BB 1 BB | BB

XapaKTePUCTUUYCCKAd THUAPOKCHIIb-
Hast PYHKIIMOHAJIbHAS T'PYIINa
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Ipodoaxncenue
['vapodunbHast 4acThb
J1OTIOIHUTEIBHBIE XapaAKTEPUCTHYECCKUE CBOMCTBA
10/1 10/2 10/3
AHVOHHBIE KaTtnoHHbIE HenoHoreHHbIE
2 CC 2 CC 2 CC

CoMn HETOUHO-3¢METbHbIX
MeTauioB. Mg, Ca, Sr, Ba u 1.11.

(rpynna 11a)

OnHa wim aBe ruapodPOOHDBIC
rpymIbl. OpraHn4ccKuil KaTHOH

XaAPAKTEPUCTUICCKAsd KHUCIOTHAA
(DYHKILIMOHAJIbHAA TPVYIIIA

3 DD
Cony OparolleHHBIX U MEPCXOIHBIX
MeTauioB: Cu, Ag, Zn, Cd, Hg
(rpynmna 10 u 110)

3 DD
OnHa wnm aBe ruapodPOOHDBIC
I'pyIIbl. beH3WJIOBBIN pagnuKal.
Heoprannyeckum aHMOH

3 DD
XapakrepucTuieckas 3(pupHas
(DYHKIIMOHAJIbHAA T'PVYIIIIA

4 EE
Comm nepexogHbIx MeTauioB: Cr,
Mn, Fe, Co, N1 (rpynnsl Vla, Vlla

4 EE

OnHa i aBe ruapodPOOHDBIC
IPYONbLI. beH3WIOBBIN paauKal

4 EE
XapakTepuUCTNUCCKad aMUIHA
(DYHKIIMOHAJIbHAS I'PYIIIA

n VIII) OpraHnYeCKu aHUOH
d FF S FF S FF
COJIN METAJUTOB € P-BAJICHTHOCTS - Tpy rmapodOOHBIE TPYIIIILI. XapaKTepuCTHICCKasd
Mmu: Al, In, Sn, Pb, Bi (rpymnma Heoprannyeckumi aHMOH cyabdaMUaHas TpyIIa
oT 11IB 10 VB) —>O,N(1),
6 GG 6 GG 6 GG
CoJIn TaHTAHUIOB U AKTUHUJIOB: Tpy rnapodOOHBIE TPYIIIILI.
La, Ce, Th, U Oprann4yeckii aHUOH
7 HH 7 HH 7 HH
AMMOHMUMCBBIC COJIN KOMILTICKCHBIC COCIMHCHUS
METAJUIOB
3 KK 3 KK 3 KK
COJIM OPraHNYECKHX OCHOBAHUMN beTtavH MeTaLtoopraHnuYeCKme
IIPON3BOAHBIC
9 LL 9 LL 9 LL

CoM KOMILUIEKCHBIX COCIUHEHUI
METAUIOB. METAIIOOPTaHNYECKUE
OCHOBaHU

Jpyrue cnenmnaabHbIC
XapaKTEePUCTHUKHA

Jpyrue xapakKTepuCTUUYCCKUE
(OYHKIUMOHATBHLIC TPYIIIIbI
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HHPUHITOXEHUE A
Obsa3amensvHoe

ITPUHIIAII KJACCUPUKAIIUNA U KOHCTUTYTUBHDLIE JIMAI'PAMMbI

A.1. TIpyanyn KaaccHpHKANHN

B mnmarpammax 1. A.2 mMoKas3aH NPUHLIWI KJIAaCCUPUKALMU I HAMOOJICE pacIPOCTPAHCHHDBIX B MPAKTUYCCKON
OEATCIBHOCTH CIIYYACB.
B pmarpaMmMax npMHSTHI CACAVIOUINE O003HAYCHU .
F — rpynna ¢ rvapo@d@UIbHON CTPYKTYPOMU;
R — rpynna ¢ rmapooOHON CTPYKTYPOH;
X — OPOMEXKYTOUYHAs (PYHKILMOHAJIbHAA I'PVYIIIA;
F| — ocHOBHas ruapoduibHas IPyIa;
F, — BTOpMuHag ruapoduiiLHag rpyIa;
R; — ocHOBHON mapOdOOHEBIN OCTATOK;
R, — xapaktepucTHuecKU THapOGHOOHBINA OCTATOK;
X| — NMpOMEXYTOUHAaA (PyHKUMOHANbLHAA rpynna, ommxkaiiasa x Fy;
X,y — OPYrue MpOMEXKYTOYHBIC (PYHKUVOHAILHLIC TPYIIILI;
C — IpOMEXKYTOUHAs YIJICBOAOPOAHAA CBSI3b;
S— 3aMECTHUTEIIb OOLICTO XapaKTepa, HE 00IaIa0lnui COMOOWIN3NPYIOIINMY CBOMCTBAMHY, BKJII0OUAasi HCHACHI-
INICHHOCTb, PACCMATPUBACMVIO KaK 3aMCIICHHE 3JICKTPOHOB B 1ICTIH.

A.2. KOHCTHTYTHBHbBIEC JHATPAMMBI
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HHPHITOXEHHUE b
Obs3amenvroe

ITIPABNJIA ObO3ZHAYEHNUA

Cayuay MOBEPXHOCTHO-AKTUBHLIX BEIICCTB, THAPOPOOHAT 4aCTh KOTOPBIX COCTOUT U3 aMU(PaTUICCKON LENU U
KOJIell, 0OCOOeHHO BaxkeH. Ha cienyiolmmx mpuMepax MokKa3aHO INpUMEHeHMe npaBuil 4, 5 u 6;

0 — OOO3HAUYEH LIMKINYECKUMA OCTATOK (KOJIBILO).

J111 BEI1IECTB

6_(CH2)8_F15
@—(CH2)3—(EH—F1
(CH,);—CH;,
© —(CHy);~CH—CHy—F,
(CH,);—CHj
CHy—(CHy)s—CH—CH,—F,
e

OCHOBHOM TUAPOMOOHBIA OCTATOK MPECACTABACH aau(pPaTHICCKON LENbIO ¢ CEMbI) YIVIEPOOAHBIMM aTOMAMHM, TOrIa Kak
LHIUKJINYECKUM OCTATOK O pacCMaTpUBACTCd KAaK 3aMECTUTEIb B OCHOBHOM THAPOMOOHOM OCTATKE.
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C opyrol CTOpOHBI, I BCUICCTB
0 —(CHy);—F,
CH; + (CHy)s—0—F,

OCHOBHOM TMAPOMOOHBIA OCTATOK IPEICTABJACH LMKJINYCCKUM OCTAaTKOM, a aau@aThyecKasd LeMNb pacCMaTPHBACTCH
KaK ITPOMEXKYTOUHAA LENb B IIEPBOM C/IYUAE€ M KaK 3aMECTUTENL — BO BTOPOM.
bosee TOoro, 4ro0bBl OOCCICYNTh HAWIYYINNU BapHaHT O003HAUCHU UI BEIICCTB TUIIA

CH; —(CHy), — 6 —F,
n CH; —(CHy), —6 —(CH,), —F|,

LIUKJINYCCKUM OCTATOK O HEOOXOINMO BbIOPATh B KAUECTBE OCHOBHOTO THAPOPOOHOTrO OCTATKA HE3aBUCUMO OT 3HAYCHUU
n ¥ p. Hannume nmpoMeXyTOYHBIX PYHKIMOHAJIBHBIX I'PYII OKA3bIBACT CIACAVIOIINN 3PPEKT:
IUTSS COCTMHECHNU

CH; —(CHp)7 —X| — (E—Fl

CH; —(CH,);—CH —X, —@‘ —F,
3H2 — CH;R

OCHOBHOM TUAPOPOOHDBIN OCTATOK MPCIACTABACH anudPaTUICCKON LEIbIO HE3aBUCUMO OT TUIIa R. C Apyrom CTOpOHDI,
IJTS1 BELIECTBA

CH; —(CHy)¢ —X; —6 —F;
|
R

OCHOBHOM ruapOdPOOHDBIN OCTATOK SBISICTCS CTPYKTYPHOM eamHuLecH 0 —R wnm 0, korma R oTCcyTCcTBYyeT.
B apyrux caeaymoimmx ciy4dasx

@—XI—Q—FI
m{ Y —X —{ Y—F

OCHOBHOM THAPOMOOHBIN OCTATOK SBASIECTCA IPYNIION

&

R

HPUHJITOXEHUE B
Obs3amenvHoe

NAETAJIbHOE OIIMCAHHUE DSJIEMEHTOB, UCITIOJTb3YEMDbIX B KIACCUDPHUKAILINN*

B.1. IlepBas rpynmna Tpex KOJOHOK: KOJOHKH 1, 2 1 3

«Fi — OcHOBHag runpodpwnbHag rpynna. CBOMCTBa»

DTa rpynmna uugp odecneunBacT UACHTU(PMKALIMIO TTOJISIPHON I'PYIINbI B KJIACCU(PUKALIUM, T.€. OCHOBHOMU TH/I-
pOPWIbHON (PYHKUMOHAJABHON TIPYIIbl WU TPYINbl ¢ T'MAPOPIIBHBIMM CBOMCTBAMH. 3HAUYCHHC NEpBOU LUQPHI
3aBUCHUT OT INOPSAIKA, B KOTOPOM KIACCUPHUILIUPVIOTCA OCTAJIbHBIC YaCTH MOJICKVJIBI.

KomoHka 1 0003HA4YaeT KUCAbIE (DYHKIHMOHAJIbHBIEC TPYINbLI (AHUOHHOTO THUIIA) M (PYHKUMOHAJIBHBIE T'PYIIIHI,
KIIACCUPUILINPYEMBIC KAK TAKOBbBIC B COJISIX.

* CM. Ta0OauLy.
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KonoHka 2 0003HAYaeT OCHOBHBIC (PYHKUHMOHAJBHBIC TPYIIIbl (KATUOHHOTO THUIIA) WM (PYHKUHMOHAIbHBIC
IPYIIbI, KIACCUPHUIIMPYEMDBIC KAK TAKOBBIC B COJISIX.

Komnonka 3 0003Ha4yaeT Takyue (PpyHKUMOHAJIbHBIC TPYIINbI, KOTOPBHIC HE O0JaIal0T MOHOTCHHBIMM CBOMCTBAMMU,
WIHM TPYHIIbI, KJIACCUGMULUPYEMbIC KaK TaKOBBbIC Mg (PYHKIHMOHAJILHBIX I'PYIIII HEMOHOTCHHOro tuma. Hampumep,
IIPOCTON 3PpUpP — MPOU3BOJIHOEC CIIUPTOBOU (DYHKIIMOHAJILHOMN I'PVIIIILI.

O003HAUYCHNE OCHOBHBIX (PYHKIUMOHAJbHBIX T'PYIII ¢ MOMOLIbI LHUPP B KOJAOHKAX 1, 2 m 3 HEoOXOAMMO
OTPAHVYNTL MUHMMAJIbHBIM MX KOJNYCCTBOM. OO0O3HAUYCHUS JOJKHBI IIPUBOAUTHCI B MOPSAKEC MX OTHOCHUTCIbHOM
3HAYMMOCTH B COOTBETCTBUHU C IIPUBCICHHBIMY BBIIIC MPAaBWJIAMMU.

O003HaYCHNE TOMOJIHUTCIbHBIX (PYHKIMOHAIBHBIX TPYIIIT MCHBIUICH BaXXHOCTH HCOOXOIUMO MPOBOAUTD B COOT-
BCTCTBUM ¢ KOJOHKOM 5 xiaccudpukaumy. Hanpumep, ri AipOKCUIbHYIO I'PYIIIIY PULMHOJICBON KUCIOTHI HYKHO 000-
3HAYaTh HE KAK OCHOBHYIO (DYHKIIMIO, 4 KAK 3aMECTUTEIb U3 KOJIOHKH J.

B.2. Bropas rpynmna Tpex KOJOHOK: KOJOHKH 4, S u 6

«Rj — OcHOBHOUN THAPOPOOHBIN OCTATOK. BakXHEMIIINE OMUCATEILHBIE CBOMCTBA»

DTa Irpynna npeaHasHauyeHa id KIacCUPUKALMU SJIEMEHTOB OCHOBHOTO TMAPOPOOHOrO OCTaTtKa (B OCHOBHOM
Han0o0aee YIANCHHBIX OT OCHOBHOM (PYHKIIMOHAJIbHON TMAPOMWIABHON TPYIIIbI) U CBI3M OCHOBHOMN (DYHKIMOHAIbHOMN
IPVIIDbI, ONPCACIAIIONICH TOJIPHBIC/HEIIOSIPHBIC CTPYKTYPHBIC OCTATOYHBIC MOHBI MOJICKYJIDI.

KomoHka 4 ONMMCBIBAaCT COCTAB OCHOBHOIO IrvapodoOHOro pamgukana wim octatka R;. OHa mocTpoeHa TakuM
O0pPAa30M, YTO MO3BOJICT IMOKA3aTbh KOHCTUTYTHMBHBIC SJICMEHTBI THAPOMOOHBIX PAIUKAJIOB, YETKOC OTJINYHE OJHOTO
JICMCHTA OT APVYIOTO, YTO ACIACT BOZMOXHBIM IIPOBCACHNC MOJIHON KIACCU(PUKAIIVN.

HecMOTpda Ha TO, YTO KOJAOHKA 4 CUMTACTCH OCHOBHOM, OHA YaCTO SIBIACTCI (DAKTOPOM, OIPEIACTIIONINM OO
xapakTep ruapodoOoHoro ocrarka. Msomoacumn0eH30JACyabpPOHAT KIIaCCUPULUMPYETCS B NOAPA3nCac 3 KOJOHKHU 4:
«HCKOHJICHCUPOBAHHBIN OCH30JIbHBIN OCTATOK». 11pOM3BOIHBIC aNKWIOCH3NMUIA30/Ia KIACCU(PULINPYIOTCA B MOIPA3-
neiae 6 KOJIOHKHU 4: «TeTepOLMKINYECKIN OCTATOK ¢ 2 WM 4 HEYIIEPOIHBIMHA aTOMaMHU B KOJBIIE».

KoOmMoHKa 5 ONHMCHIBACT 3aMECTUTECIN, KOTOPbIC MOIYT BCTPEYATbCd B IuapoOPOOHOM 4YacTH, B YACTHOCTU B
OCHOBHOM TUAPOPHOOHOM OCTATKE, OOO3HAYCHHOM B KOJOHKC 4.

XOTS OOMH M TOT X¢ T'MApOPOOHDBIM OCTATOK MOXET MMETb HECCKOJbKO 3aMECTUTC/ICH, XKEJIATC/IbHO, YTOOLI B
OECATUYHON KJIACCU(PUKALIMY OTMEUAJICSI €OIMHCTBCHHBIA 3aMECTUTEIb, TOT, KOTOPHIM MOJTHOCTHIO TH(MGHEPSHINPOBAI
OBl KJIACCH(PHULIUPYEMYIO MOJIEKYITY. 32 HEUMEHUEM KAKOTO-JIM00 PEUIAIOUIETO IIPU3HAKA 3TOT0 3PPEeKTa CACOYIOUINM
TOJIKEH O003HAYATLCH B MOPAAKE CBOEH BAXHOCTU OCHOBHOM YITIEPOAHBIA 3aMECTUTE/Ib (1LI€Mb MJIM KOJbIO), 3aTEM
3aMECTUTENb BTOPUYHOM (HYHKIMHU F| HanOoJee MOMIPHBINA 3aMECTUTEb U B TIOCJIEAHIOIO OUYEPENb CTEMICHD HACHIIIECH-
HOCTHU (3aMEILCHUE Tt DJICKTPOHAMM ).

Kononka 6 0603Ha4aeT crnocod, COrJIacCHO KOTOPOMY OCHOBHas ruapoQmibHas rpynna F; ¢cBs3aHa ¢ ocTaT-
KOM MOJEKYJIbl. KOMOHKA MOCTPOCHA TaK, YTO MO3BOJACT IOJYYUTH AOIOJIHUTCIbHYIO MHPOPMALIUIO O COCTABE
MOJICKYJIBI.

Hamnpumep, UCHoOAb30BaHUE UMPPHI KOJOHKHK 4, O003HAYAKOIICH KOJbLECBBIC KOHCTUTYTHBHBIC SJICMCHTDBI, B
COUCTAHUM C O0O3HAUYECHUEM TSI PYHKIMOHAIbHOMN CBA3M, HEMMOCPEIACTBCHHO HE CBI3AaHHOM C KOJIbIIOM, ITOKA3bIBACT
CYLICCTBOBAHME VIVICPOIHOM LIETIH, OTACASIOMICH KOMbLO OT (PYHKIIMOHAJAbBHON I'PYIIIIHI.

B.3. Tperna rpymna Tpex KOJOHOK: KOJOHKH 7, S H 9

«R — I'mapododHasg yacTs. JJONMOIHUTEILHBIE CBOMCTBA»

B pasgenax or § 10 8 KOJOHOK 7 M 8 OIIMCAHbI NPOMEKYTOUHBIC (PYHKIIMOHAJIBHBIC I'PYIIIbI, KOTOPbIC MOTYT
OTHE/IATL OCHOBHYIO THAPOMWIBHYIO rpynny F; mmbdo OoT OCHOBHOIO ruapooOHOro ocrarka, 100 OT XapaKTePUCTH-
YeCKOro ruapodoOHOro OCTaTKa. STH OTACJICHUS TAKKE MPCAIOAaralT CYIISCTBOBAHNE IMPOMEXKYTOYHBIX YIJICPOJIHbIX
cBsa3en C (mm X).

Komonka 7 0003HauvaeT (0T () 10 8) MPOMEXYTOUHYIO QYHKLVOHATBHYIO IPYIIIY X, TCCHO CBA3aHHYIO ¢ OCHOBHOM
TUAPOPWILHOM (PYHKIIMOHAIBHON Ipynnou k.

KomoHka 8 0003Ha4aeT (0T () 10 ) BTOPUYHYIO MPOMEKYTOUHYIO (QDYHKIIMOHAIBHYIO TPYIIY X5, KOTOPAA MOXKET
MO0 OTOCHATH OCHOBHON TMAPOMOOHBIN pagvkan R; OT QYHKUMOHAIBLHOM Tpymnnbl F; MOCPEeaCTBOM OTICAAIOLICH
cBsa3m (C win X), 1100 BBOAUTH AOMOJHUTEIBHBIN XapakKTepUCTUUCCKUN rnapodoOHbIi pagukan R,.

B CIOXHBIX Clydyadx, KOTa HECKOJbKO MPOMEXKYTOUHBIX (DYHKUMOHAIBHBIX TPYII X5 MOTYT CYLICCTBOBATHL B
OIHOM M TOM K€ MOJICKVYJIC, KOJIOHKA 8 JOJDKHA B IICPBYIO OUEPEab ITOKA3aTh (PYHKIIMOHAJIBHVIO TPYIINY, KOTOPasi BBOOIUT
NOMOMHUTEILHBIN XapaKTePUCTUYCCKUN THAPOPOOHBIN pagukan R,. Ecim Takoil pagmkan OTCYTCTBYET, TO 0O003Havae-
Mad TPOMEXKYTOUHad (HYHKUMOHAILHAA Tpynmna X, AOMKHA OBITh (PYHKIMOHATBHOW TPYIIIION, KOTOpasd Hamndosee
OJIM3KO PACTIONaraeTcd OTHOCUTEILHO OCHOBHOTO OCTaTKa R|.

B ¢BI3M ¢ QPYHKIMOHAJIBHBIMM OCOOCHHOCTSIMH KOJIOHOK 7 M 8 0CO00€¢ BHUMAHME HEOOXOIVMO VICINTD
VKa3aHHBIM JAaHHBLIM B pa3a. 3 U J.
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B s3TiX cayvasix Ut rpyIin IPpOMEXYTOYHDBIX HMOJU(PYHKIMOHAIBHBIX CBI3CH, KOTOPBIC MOI'YT BKIIOUATh OO TPEX
IPOMEKYTOUYHBIX ITPOCTBIX (PYHKUHMOHAIBHBIX I'PYIII U I'PYIIIUPOBOK, ACIACTC OTOBOPKA. YMCIO TP — MaKCHUMAaIb-
HOC, KaK YVKAa3aHO BBILIC, KOJINYCCTBO (PYHKIUMOHANbHBIX T'PYIII 3TOTO POda, KOTOPbIC CTAHOBITCS TMAPOPUIbHBIMH
TPVIIIAMH, BIIOJHE VIOBJACTBOPIIIINMY O003HAYCHHIO HEMOHOTCHHON TMAPOMUILHON I'PYIIbI B KOJIOHKE 3, IIEPBOU
TPYIINB TPEX KOJIOHOK.

IlpyMeyaHue DTO NMPUMEHUMO TOJLKO B CIY4Yae MPOCTBIX MPOMEXKYTOUHBIX CBA3€M, TaKUX Kak
O—CH,—CH,—0O noaustTuieHOKCUIOB.

Huppo 9 KOTOHOK 7 M 8 00€CIICUNBAIOT CACAVIOIINE TOIIOJIHUTEABHBIC XAPAKTEPUCTUKY THUAPOPOOHON 4acTH
R, (3T XapakTepUCTUKN BKJIIOUECHBI CIOAA IJS MOBBILICHUSI TMOKOCTH KJIACCUPUKALNY Y B 3HAYUTCIILHOM CTCIICHU
PACLIHPAIOT IIPU HEOOXOAMMOCTH BO3MOXKHOCTHU COUYECTAHUM).

[Ipy oTcyTCTBUM TIPOMEXKYTOUHON (DYHKUMOHAJILHOW TPynnbl X (T.€. IPOMEXYTOUHOU COCHVHUTECIBLHON
cBa3u C) uudpa Y KOJIOHKHU 7 NPEAyCMATPUBACT BO3IMOXKHOCTL O003HAYECHUS MOIOJTHUTEIBHON HEHACBHILIECHHOMN
CBA3U B YVIVICBOIOPOJIHOM LECHU OCHOBHOTIO r'HAPOMOOHOrO OCTAaTKa. 91a NHPOPMALIMA BAaXHA B CIy4Yae KIAacCudpu-
KAall¥ JUHOJIEBBIX M PULMHOJECBBIX NPOU3BOIHBIX. MMHPpOPMALINIO MOXHO PACLHIMPHUTL, YTOOBI OXBATUTDL CJIy4Yau
IPON3BOAHDBIX, BKIIOUAKOINNX ITPOMEXKYTOUYHBICE (PYHKIMM X M OPOMECXKYTOUYHBIC CBSI3M C IIpHM YCIOBUHU, UTO
O003HAYCHNA KOJOHKM 8, KOTOpad INPCACTABIACT IMIABHBIM O0pa3oM NMPOMEXKYTOUYHBIC (DYHKIIMOHAJIbHBIC I'PYIIIDbI
Xy, UCTIONB3VIOTCA B JAHHBIN MOMEHT IJd O0O3HAYCHUSA NMPOMEXKYTOUHOM (QyHKUMM X,. Uudppa 9 KomoHku 8
VCIIONB3YETCA TOJBKO B CJAy4ae OTCYTCTBUS MNPOMEKYTOYHON (PYHKUMOHANIBLHON TIpPynnel X,. HMcrnomb3oBaHue
IMPppsl 9 B KIaccupuKkaumm gajgce 0003HAYAECT, YTO YKA3AHUS 3aMECTUTEIIEN, HAXOIIIINXCH B KOJOHKE 3 BTOPOH
TPYIIIbl TPEX KOJOHOK, OTHOCATCH UCKIUYUTCIIBHO K 3aMCCTUTECIISAM, BCTPCYAIOIINMCS B 00JIe€ XapaKTCPUCTUUYCC-
KO NPOMEXKYTOUHOM CBA3M C. DTa YCTAHOBKA IMO3BOJILECT KIACCUPHUIMPOBATD TAKUEC MPOAYKTbI, KAK CYIbPUPO-
BAHHBIN TIHILEPHUIIIaypar.

KomoHka 9 rpymmnbl ONMUCHIBACT XapaKTEePUCTUYECKUNA THAPOPOOHBIN OCTaTOK R,, MpeACTaBICeHHBIN (DYHKIINO-
HaJIbHBIMU CBSI3IMHU B MOJICKVJIC WM (PYHKIIMOHAJIBHO CBA3AHHBIM KaK BTOPUYHBIA THAPOPOOHBIN OCTATOK € OCTAJIbHOU
YaCTbIO MOJICKVJIBI.

XapakTepUCTUICCKNN TNAPOPOOHEBIN OCTaTOK Ry 3TOrO poma BKIIIOYACTCA B MOJEKYIY MOCPEACTBOM (DYHKIIMO-
HAJIBHBIX CBA3CH X U X,. [lajmee OH CTAaHOBUTCA XapaKTEPUCTUUYCCKUM B TOM CMBICJIE, YTO O003HAYAET, B YACTHOCTH,
APOMATHYCCKOEC WIHN AIMPaTHICCKOE CBOMCTBO MOJEKYJIbl, KOTOPAass CTAHET ABHO NPUOPUTETHOM.

C Dpyrom CTOPOHBI, KOJIOHKA 9 TakkKe O003HAYAECT XapaKTCPUCTUYECCKUN THAPOMOOHLIA OCTaTOK Ry, KOTOPBIA
MIPOSBIISACTCS KAK aAcKBaTHLIY THAPOPOOHBIN JOMOJHUTCAbHBIN paankail. @yHKIMOHAIbHO CBI3aHHBIM OCTATOK 3TOTO
pOLa MOXET OBIThH NPUCOCIVHEH KO BCEN MOJICKYIC — MOCPEACTBOM IPOMEXYTOYHON (DYHKIMOHAIBHON TPYIIILI X,
(Kak B ciiydyae Cyab(pUpOBaHHLIX IN3(DUPOB SHTAPHON KUCIOTHI), (QDYHKIIMOHAJIBHON I'PYIILI 3aMECTUTENA |y WK maxke
KaKMMHU-JIM00 MPOMEXKYVTOYHBIMMY (PYHKIIMOHAJILHBIMY TPVIIIIAMU X WJIM OCHOBHBIMU (PYHKIIMOHAJIbHBIMU IPyOIIaAMU
F, mpu ycmoBum, 4to 3T¥ (PYHKUVOHAILHBIC TPYIINLI MTOJAUBAJICHTHLI, HATIPUMEP aMUHOBAasA (PYHKIMOHATLHAA TPYII-
[1a — BTOPHUYHDLIC WIU TPECTUYHBIC AaMHHDbI, YCTBEPTUYHDIC AMMOHNEBBIC TPYIINDLI U T.I1.

Hudpa 1 KOTOHKH Y NCOABb3YETC TOABKO B CIYYAEC XaPAKTEPUCTHUCCKOTO PAAMKAJIA JOMOJHUTECILHON IPUPOIDI.
Ocratok R,, KOTOPBLIN MOCHTUYEH B COOTBETCTBUHU ¢ KJIacCU(PUKALUEN OCTATKY R, 0003HaYeH uugpoit 1, B 4YaCTHOCTH
IJIS1 Pa3INYCHUS HMOJUTINLECPUIOB, TUAJIKWIAMUHOB U T.11.

B.4. YetrBepraa rpymna Tpex xoaonok: xoaonxku 10/1, 10/2, 10/3

«I'mopodpunbHada yactb. JONOIHUTEABHBIE CBOMCTBA»

DTa CCKUUS MOXET MCIOJb30BATBCI B JCCATUYHOM KIIACCU(PHUKALIMM B BUAC OJHOM WIM ABYX LUQPD.

JOMMOAHUTEIbHBIC CBOMCTBA IIOJSIPHBIX TIPYIIN, O0O3HAUYCHHBIX TAKHMM OOpPa30M, OTHOCATCHA, B YaCTHOCTH, K
COJICOOPA3YIOLIMM SJICMCHTAM MOHHBIX (PYHKIIMOHAJIBHBIX TPYIII ¥ IPCOOPa30BaHHBIM HCHMOHOTCHHBIM (DYHKIIMOHAIb-
HbIM IpynnaM. OHH O0ECIECYMBAIOT OOIIOJHUTEIABHOC ONMMCAHME CAOXHBIX (PYHKIMOHAJIBHBIX T'PYIIII Y IHO3BOJLIOT
OLECHUTh COMIONIN3INPYIOUINE CBOMCTBA.

Komonka 10/1 onuchIBacT aHNOHHBIC KOMIIOHCHTBI, O0CCIICUNBasi CUCTCMHYIO TAOJIMILY COJICOOPA3VIOIINX KATH-
OHOB. CJIOXHBIC KATHUOHBI, OIIMCAHHBIC B AYCHKE Y 3TOM KOJOHKHU, IBISIOTCA KATUOHAMU, MECTALTOKOOPINHUPOBAH-
HLIMM C TIPOCTBIMU MOJCKYJIaMM, B KOTOPBIX THUAPO(MOOHEBIE CBOMCTBA HE ABAAIOTCH TOMUHUpYIOIUMU (NHj,
STUJACHANAMWH, AHWIVH U T.I1.), WX KaTUOHAMH MCTHHHbIX METALTOOPTAHNYECCKMX OCHOBAHMM.

Komonka 10/2 onuceiBacT KaTUOHHBIC COCANHCHUS, XapaKTepU3ysd HAaNO0aIee TOYHO COCTOSTHUEC MOJIMPYHKIINO-
HAJILHON BAJICHTHOCTU TUAPOPUILHOMN TPYIIbl (CM. TAKXKE KOJOHKY 9 TpEeTheH TPYIIbI TPEX KOJOHOK, KOTOpad
MIEPEKPHIBACT YACTh O3TOr0 (PYHKIMOHAJIBHOTO PAa3HOOOpa3ud). DTO MOAUYCPKHUBACT BAXKHYIO POJb, KOTOPYIO UIPAECT
COJICOOPA3VIOIINI aHNOH.

KOMIIJICKCHI METAMIOB, OIMMCAHHBIC B S4YCHKe 7 KOAOHKU 10/2, 9BIAIOTCA COCANMHCHMUSMM COJCH METAJUIOB C
MOJICKVJIAMHU, KOTOPbIC UMCIOT COCTAB MOBCPXHOCTHO-AKTHUBHbBIX BCUICCTB, SABISIOIIVMUCI B UTOTC OCHOBAHHEM IS
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Ki1acCU(PUKAIIUY IIPU NPUMEHCHUY O003HAaYSHUH IIPEIUICCTBYIOUINX I'PYII KOJIOHOK. HanmpuMep, KOMIUIEKC XJIOpUAA

MEOIH C IBYMSI MOJICKVJIAMH JIAYPWINPONWICHIVAMWHA.
Komonka 10/3 npeacrtasaseT NOIPOOHOCTH IJISI NPOU3BOIHBIX HCHOHOTCHHBIX (PYHKIMOHAJIbHDBIX T'PYIII, KOTO-

PBIC HCAOCTATOYHO ITOJHO OIMMCAHDbI B KOJOHKE 3 IESPBOM I'PYMNbl TPEX KOJIOHOK.
Adeiika 8§ komoHKU 10/3 oXBaThIBaCT METALTIOOPTAHUYCCKHUE IIPOU3BOIHDBIC, KOTOPBIC CYUTAIOTCS HCMOHOTCHHDI -

MU U HEC MOIYT 00JIc¢ TOYHO OIHMCBIBATLCS B NPCAbIAVIIMX KIAaCCU(PUMKALMOHHBIX Ipynnax. HaopuMep, TpHaJIKIATIO-
MUHUWUM.

HPUHJTOXEHUE T
Obazamenvroe

OBCYXJIEHME JECATUYHOU CUCTEMBI OBO3HAYEHUUA
IHOBEPXHOCTHO-AKTUBHbLIX BEHIECTB

[.1. B KkauecTBe mpuMepa MOJCKVYIIbI, O0O03HAUCHUEC KOTOPOHM BBI3BIBACT 3aTPYIHCHHUEC, PACCMOTPHUM CIOXHVIO
MOJICKYIY COCTaBa

onenn —CO—NH—CH,—{ ) —NH—CO—CH,—CH,—SO;Na

O—oxkTnia—N

OueBUIHO, YTO PA3HOOOPA3HBIC SJICMCHTHI O003HAUYCHUS HC MO3BOJISIIOT TOYHO Y OJHO3HAYHO ONPCICIAUTH TUII
MOJCKYJIbl. OOTHAKO ¢ MOMOIIbIO JOTUYCCKOTO aHAAMN3a COCTaBa MOJICKY/Abl MOXHO MPHUHATH K CIACAYIOLICMY:

OJIC VT —S0;Na
R: OCHOBHON ruapodOOHLII OCTaTOK F: OCHOBHad ruapo¢wibHaa rpyrmna
—CH,—CH
C: COCIMHUTECbHAA CBA3h
—CO—NH —NH—CO
Xy: IIPOMEXKYTOUHASA (PYHKIIHS X IPOMEXKYTOUHAdA (PYyHKIUA

—CH)— Q

O — OKTWI: XapakKTepUCTNYCCKUH TuapodOOHEBIN OCTaTOK R,

KPOME TOTO: —0O—
F,>: GYHKUMOHATBHBINA 3aMECTUTEIE

H — OKTWI. BTOPUYHBIA XapakTEPUCTUYECCKUA THAPOGHOOHBIN OCcTaTOK R,.
Hawnbonee BaXHbIMHY 3JICMCHTAMHY MOJICKYJIbl SIBISIOTCH:
NePBOCTENCHHbBIE,
pyHKUMOHaMLHAaA rpynna SOz;Na, odo3Hauaemad ungpoit 3 KOITOHKHM 1;
OCHOBHOM THIPOMOOHBIN OCTATOK — OJCHJI, O003HAYAeMBbIN I (PpoHr () KOJIOHKU 4,
BTOPOCTCIICHHDIC,
HCHACBILICHHASA CBA3b OJICMHOBOTIO OCTaTKa, 00O03HavacMass Hudpor 1 KOJOHKM 3I;
CBA3b OCHOBHOM (PYHKIIMOHAIBHOM IPyIIbl, 0003HavaecMoil tndpoit ( KoIoHKHU 6;
IMPOMEXKYTOUHAA (DYHKUMOHAILHAA I'PyIIa X, 00o3HauaeMad Hudpon 3 KOJOHKHU 7;

IMPOMEXKYTOUHAA (DYHKUMOHAILHAA I'PYIIIa X,, 0003HauaeMad Hu@pon 3 KOJOHKU 3;
XapaKTCPUCTUUYCCKUM THAPOPOOHBIN OCTATOK apOMaTUYCCKOTO THIIAa, 0003HAYacMbI IUPPON 4 KOJOHKH 9;
Ha IOCJCIHEM MECTE COJb, oOpasyeMasd KaTHOHOM Na™, o0o3HavaeMas uudpoit 1 komonku 10/1.

TakuMm 00pa3oM, MOJIEKYJIA JOJIXKHA O003HAYATHCS CACAVIOIINM MHICKCHBIM HOMepoM: 300. 010. 334, 1.

[.2. O4eBMAHO, 4YTO JIOOOM APYroM CIioco0 OIPCICACHHMA SJICMECHTOB IPEAbIAYINEH (POPMYJIbl NPCACTABUT
MEHBIIEC MHPOPMALIMY O COCTAaBE MOJEKYAbl. Hapgany ¢ 35TUM HEOOXOAMMO IPU3HATb, UYTO BO3MOXKHO ONPEICINTD:

a) (PYHKLUHMOHAJbHYIO TPYIIIY 3aMECTUTEAS — O — XapaKTEepUCTUUYECCKOrO OCH30JAbHOIO OCTATKA;

0) OKTHMAOBBIA TMAPOGOOHBIN OCTATOK, KOTOPBIN ABASCTCI TAKXKE XAPAKTCPHUCTHUYCCKHM, HO BTOPOCTECIICHHOTO

3JHAUYCHHA.
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[.3. Ilpenpiayinyii MTHACKCHBIA HOMED, OJHAKO, COOTBECTCTBYET CUHTCTUUYCCKON AUarpaMMe, KOTopass BOSMOXHO
OVICT CACAVIOLICH:

C R, R,
NaSO,|/CH,/—CO—NH— | Ar | —NH—CO— | = |

o,

S_F, S—F,
(R2) (R2)

R| IMHENHAsA WIN pa3BETBICHHAsA LIEMb.

O003HaYCHNC MHANBUAYAJILHO TSI KAKOM-IN0O OJTHOM MOJICKVIIbI, COOTBETCTBYCT KAKOM-JINOO OMPECICICHHOM
XUMHUYCCKON MOJICKYJIC, 4 HC CMECH,

MoOXHO 0003HAYaTh CMECh ABYX IMOBEPXHOCTHO-AaKTHUBHBIX BCIICCTB PA3/IMYHOIO XMMHUYCCKOTO COCTaBa, IPCI-
CTaB/IsIs1 CMEChb ABYMS CCpUsMHU HU(PpP 0003HAYCHMS, COOTBCTCTBYIOIIVMMY OIBYM CMCIIAHHBIM IIPOAYKTAM.

C Opyroy CTOPOHDI, HEIb3d O003HAYATh HEOMIPESACICHHDIN COCTAaB OCHOBHOTIO THAPOMOOHOTO paanKaia, KOTOPbIN

JACTO BCTPCUACTCS KaK PE3yJbTaT MPeoOpa3oBaHMsI NPUPOIHBIX XUPHDBIX BEIICCTB WIHN NMEPCPa0OTKN CHHTCTHYCCKOTO
CBIPbSI.

Hanpumep:

cMmech Cy — Cyy — C 4 1ICTICH, MOMyYCHHBIX U3 MTPUPOIHBIX XUPHBIX KUCIIOT;
COCTaB CJIOKHBIX CMECEH OKCHATKMINPOBAHHBIX CHHTETUUYCCKUX CMECEI;
CMECh Pa3IMYHBIX CTPYKTYPHBIX TETPAIIPOIMICHOB M T.II.

HTPHIIOXKEHHE JI
Obsa3amenvHoe

KJIACCU®UKAIINA 1JI9 CITIPABOK HA ITIEP®OKAPTAX

[lpeapiayiime OOCYXKIOCHUS HCIIOAb30BAHUA ACCATHYHON KIACCH(PUKALMM TOIYCPKUBAIOT BAKHOCTL PAOOTHI
TCXHUYCCKOTO IEPCOHANA, IIPUMEHSIIONICTO CUCTEMY. KpoMe TOro, HeO0X0auMa ITOIIOJAHUTEIbHAA MH(PpOpMAaLUA, KO-
TOpast HE MOXKET MCIIOJIb30BATLCI B PaAMKaxX IMPOCTON JECATUUYHON CHUCTEMEI.

Heoboxonnma Kinaccuukaiys, MpearnovYTuTEIbHO Ha nepdokapTax, KOTopas MOIa Obl UCIIOJIb30BAThCI TEXHMU-
YECKUM TEPCOHATIOM 11 CIIPABOK.

J1d TOro 4TOOBI CHCTEMA KIACCUPUKALINY UIA CIPABOK Ha INepdoKapTax 00jee IMOJAHO COOTBETCTBOBAIA CBOEMY
HA3HAYCHHW IO, HEOOXOIUMO COOMIOIATh CIACAYIOIINE YCIIOBUS:

a) HE CJeOyeT BHOCHUTL KaKHME-IM0O M3MEHEHHMS B OCHOBHBIC SJIEMEHTBHI KJIACCUPUKALMHM, OTPAXKCHHBIC B
TECATUIHON CUCTEME

0) HEOOXOIMMO COOMIOIATD NMPaBWIa KIACCU(PUKALINN, UCITOJIb3YCMBbIC B JCCATHYHOMN CUCTCMC;

B) HECOOXOAMMO O0eCreunTh 00s¢¢ TOAPOOHYI0 MHPOPMALIMIO OTHOCHUTECIBHO OOABIICTO YUCIIA SACMEHTOB CHC-
TCMbl KJIACCU(PUKALIMM — OCHOBHBIX (PYHKIIMOHAJIBHBIX I'PYII, T'MAPOPOOHBIX OCTATKOB, IMPOMCXKXYTOUHBIX CBSI3CH,
3AMECTUTEICH U IPVIUX XapaKTCPUCTHUK,

I') HEOOXOIUMO IPECIAYCMOTPETh COCTAB I'MAPOPOOHBIX OCTATKOB PASANYHOIO IMPOUCXOXKIACHNS B CIOXHBIX CME-
CSIX;

o) HEOOXOIVMMO IMPECAYCMOTPETh BO3ZMOXHOCTb HAJTOXCHUS CUCTEMbI Ha NEpPOKaApTax HA CUCTEMY ACCATUYHOM
KJIacCH(PpUKaALNM 0€3 KAKUX-IN00 U3MECHCHMH Cmoco0a mpeacTaBICHUS.

Pa3paboTaHa M HMKE OIMMCAHA KJIAacCuUKalLM I CIIPABOK Ha repdokaprax nmogo0HOro poga. OHa HaK/IaIbl-
BAaCTCHd Ha JCCATHYHYIO CHUCTEMY KIACCH(PMKALMM, OINMMUCAHHVIO BhIIC. B HaHHOM KiacCupMKAUUM HCIIOJb3YIOTCH
OVKBEHHBIC O0O3HAUECHU S, IIPUBCACHHDBIC JTNOO B KOJIOHKAX, JIMOO B JOIMOJHEHUH K KIACCH(PUKALIMN. DTU OYKBECHHBIC
O003HAYCHMYS COOTBETCTBVIOT nepdopaumsiM Ha nepdokaprax.

Knaccndpukanys g CIpaBoOK JODKHA pa3padaThIBAThCI TOJABKO CIICLMAJINCTOM.

CripaBouHas Kiaaccupukanms OQOpMICHA B BUIAC YSTHIPEX IPYIIIT KOJIOHOK, TAKHUX K€ KaK Y B CJIY4ae ICCATUIHOMN
KJ1acCU(PpUKaALIVH.

B Kaxmoy KOJOHKE, KpoME HUGPHI ACCATUIHOMN KIAaCCU(PUKALINY, UMCIOTCA U JIBC OVKBbI CIIPABOYHOM KJIACCH-
(pUKALMY, KOTOPBIC O3HAYAIOT JOMOJIHUTEIBHYIO NEP@OPaLNI0, COOTBETCTBYIOIIVIO LIM(PppaM HA nepdokapTax.
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1.1. TlepBas rpymna Tpex KOJOHOK: KOJOHKHM 1, 2 u 3

[Ipy IpuMEHEHNM CUCTEMBI HEb3d MEHATH UMQPPOBLIC 0003HAYECHMSA OCHOBHOM (hYHKIIMOHAJILHOM TPyIIbl k|
WJIM JTIO00M Apyroy (PyHKIIMOHAJIbHOM I'PVIIIILI, OIIPCACIICMON KaK HCOCHOBHAs (DYHKIIMOHAIbHAY IpyIiina. boaee Toro,
11 O0O3HAYCHUS JTIO00M ApyroM (PpyHKUMM WIM (PYHKUHMOHAJIbHOM TIPVIIIbI, KOTOPas OIMCBHIBACTCA B MOAPA3ICIAX
KOJOHOK M KOTOpasd MOIIa Obl OBITH NPEACTABICHA B MOJIEKYJIE B KA4eCTBE MOMOJHUTECABHOM TPYIIIbI (T. €. HE
O0O3HAYEHHOM B KOJOHKAX 1, 2 M 3 necaTHYHOM KiTaccupuKanum), B nepPoKapTy J1OKHA BBOIUTHCI COOTBETCTBYIONIAS
OykBa. O003HAYCHHUE HCOOXOIMMO BBCCTH, HECMOTPS HA COCTOSHUE JTOIMOJIHUTEIbHON XapaKTEPUCTUKHN (PYHKIMOHAIIb-
HOM IpyIIIbl, MOKAa3bIBAEMOM B OCHOBHOM B KOJIOHKax 10/1, 10/2 u 10/3.

HanpuMmep, ecam B MOACKYIC NMPUCYTCTBYET PyHKIMOHAIbHAA rpynna —COOH B Buae coam winm Kakom-janodoo
apyrov gopmMme, KOoTopasd He O003HAUECHA B JCCATHYHOM CUCTEME, TO HA KAPTOUYKE OOIKHA nepdopupoBaThcs OyKkBa B,
coOoTBeTCTBYIOIAd Huudpe 1 xomoukm 1.

Ecan B JECATUYHYIO KIACCUPUKALIMIO HEC BKIIOUYCHBI IBE BTOpHUYHbIC (PYHKIIMOHAIbHbIC rpynnbl —COOH, 10
Ha KapTe OOIKHBI nepdopuposarbcsa B u B, coorBeTcTByIOIMe nudpe 1 komoHku 1.

1 dpbl, ICTTOAB3YEMBIC B JCCATUYHOM KJIacCH(pUKaALIMY, HE TODKHBI IepdopupoBaThCa. B 3TOM ciyuae octaeTcs
MOPSAAOK (PYHKIIMOHAJIBHBIX TPYIIN, KOTOPBIN 3JI0KCH B ACCATUYHOMN KIACCU(PUKALINH.

HeszapucnmMo oT no3nuny ruapoPmibHON PYHKIIMOHAIbHOM I'PYIIIbI B MOJCKYIIC T O003HAYCHUS TUAPOPIb-
HBIX TPVIIII HCOOXOAVMBI (PYHKIMOHAJIbHBIC TPYIINbLI WIN TPYINBLI MOJCKVYII. OCHOBHOU THAPOPOOHBIN OCTATOK, ITPO-
MEXKYTOUYHAsS CBI3b B KAUECTBE 3aMECTHUTENA, XAPAKTEPHUCTHUYCCKUN TUAPOPOOHBLIN OCTATOK WM JIOOM Opyrom
YIJICPOIHBIN OCTATOK MOJIEKYJIbI ( B CJIYYAE TTOJNBAJICHTHBIX a30TCOACPXKAIMNX PYHKIMOHAJIBHBIX IPyIIN). B 5TOM ciy4ae
MOXHO OCTaBUTb NOPSIOK (PYHKIUMOHAJIBHBIX TPYII, ONPEACAsd MO3HMIHNID (PYHKIMOHAJIBHOM TPYIIbLl AHUMOHHOTO,
KATUOHHOTO M1 HCHMOHOTCHHOIO TUIIOB, HEC O0O3HAYCHHDBIX B JCCATUYHOMN KiIacCU(PUKALINM.

Hanpumep, necarnyHada kinaccnpukanysa odoszHavaet rpynny —SO;H B kayecTtBe OCHOBHON (QDYHKUIVMOHATBLHOM
IPYIIIBI CYILPUPOBAHHON MaJbMUTHHOBOM KHCAOTBl. PyHkumoHanbHad rpynna —COOH Moxer ObITh BKIIIOUYCHA
TOJILKO KaK PYHKIIMOHAJIbHAS I'PYIINa-3aMCCTUTEIb (KOJIOHKA J). B Knmaccnpukanym mig cnpaBoK nepdoKapTa JOIKHA
MMETD nepdopaliny, COOTBETCTBYIOIIME IIepdopanraM 3 1 B KonmoHKM 1, KOTOpbBIE BCeraa YeTKO O3HAYAIOT, YTO MOPSIOK
KJTAaCCU(PUKALNK 3aBUCUT OT (PYHKUMOHAILHOU rpynnbl —SO;H (a He 3 m 1, ykasbiBawolye Ha HEIOCTOBEPHBLIM
TOpAa0K). CyabPHUPOBAHHYIO CEOALMHOBYIO KUCIOTY caeayeT 0003HavaTth nepdopaumsamu 3, B 1 B xonoHkm 1.

1.2. Bropag rpymna Tpex KOJOHOK: KOJOHKH 4, 51 6

Jmga 0003HaueHUd TUAPOMOOHDBIX OCTATKOB, OTJIHYAIIIMXCI OT OCHOBHBIX THAPOMOOHBIX OCTATKOB, MOXKHO
MCIIOJIb30BATh Nepdopaliul OYKB, COOTBETCTBYIOIINX KOJOHKE 4. OOHAKO HE CIACAVET BBINOJHATL IIEphOopannio ais
OYKBBI, O00O3HAUYaOIIEH rMAPOPOOHBIN OCTATOK, VXK€ OOO3HAUYECHHBLIM LIMPPON IECCATUYHOM CHUCTEMbl KOJOHKH 9.
[lepdopanimm OyKB KOJOHKH 4 HCOOXOOAMMO HMCIIOAb30BATh TOJAbKO B MCKITIOUUTCAbHBIX CAVYAsIX I O003HAUCHUS:

MO0 TUAPOPUILHDBIX OCTATKOB, HICHTUYHbBIX OCHOBHOMY OCTATKY — TPUINIUMLECPUIOB, TPWIAYPUIAMHUAOB U T.I1.;

JIN0O XapaKTEPUCTUUYECCKUX TUAPOPOOHBIX OCTATKOB, O0IATAI0IINX BTOPUYHBIMY XapaKTCPUCTHUYCCKUMU OCOOCH-
HOCTAMU — OKTHJIOBOTO OCTAaTKa, PYHKIUMOHAIBHO CBI3aHHOIO CO BCEU MOJICKYJIOM.

bykBa, COOTBETCTBYIOLLIAA KOJOHKE 4, HUKOIIA HE OTOJKHA NepPOpUPOBATLC I O003HAYCHU A XapaKTePUCTH -
YECKOTO TUAPOPOOHOIO OCTATKA, PACHOJIOXKCHHOIO MEXKAY IBYMS MPOMECXKVTOUHLIMYA (DYHKIIMOHAJILHBIMM T'PYIIIIAMH
MOJCKYAbl. Hanpumep, rmuepya, KOTOPhIA CacayeT 0003HAYUTh B ACCATHYHON Kinaccupukanumm O (KoaoHKa 4) u 1
(KOJIOHKA 9), Ha nepdoKapTax JOLKEH KIacCHUIIMPOBATLCH ¢ UCIOAb30BaHUEM niepdopanmm O 1 A (KOJIOHKa 4) u
1 (komoHKa 9), 1 He O, A, A (KOJIOHKA 4).

[1eppopupoBaHHDbIC OYVKBBI, COOTBECTCTBYIOIIME HMPPAM KOJIOHKHY 3, 0003HAYAIOT JONOJIHHUTECAbHBIC 3AMCCTUTEC]IN,
HE MOKA3aHHBIC JCCATHYHON KaacCUPHUKALMEH, HATMYME OCTATKA, KaK M JH00ro ruapodpoOHOro OCTtatka, KOTOPbIN
MOXET ObIThb 0003HAUCH Hepdopanrcy B KOJOHKE 4 B COOTBCTCTBUM ¢ IIPaBWIAMH CHCTEMbl KilacCUpUKallvy, WIN
IIPOMEKYTOUYHBIX CBA3CH, HE3aBUCHMO OT CTCICHU MX 3HAYMMOCTHU, ITOCPEACTBOM mepdopaumy uudp 9 KOJIOHOK 7 U
8 B COOTBCTCTBUH C IIPAaBWIaAMU, NMIPUBCICHHBIMA HUXKE.

BykBbI KOJTOHKM 6 0003HAYAIOT CIIOCOODBI, ITOCPESACTBOM KOTOPBIX TMAPOMWIbHBbIC (PYHKIMOHAJIBHBIE TPVIIIHI,
OTJIMYHBIE OT OCHOBHOMN THMAPOMWIbHON (PYHKIIMOHAJILHON IPynIbl {0003HAYECHUE HUPPONA B ACCATUUHON KAACCUPU-
KalluM), CBI3aHbl ¢ THAPOPOOHON YaCThIO.

Croco0 ¢BsI3M PYHKUMOHAJIBHBIX I'PVIII, VK¢ O003HAUYSHHBIN HUPPON ASCATUIHON KIIacCU(pPUKaALINY, OTINYHBIX
OT OCHOBHOM (DPYHKIIMOHAJNBHOM TIPYNIILI, JODKEH O003HAUAThCH B IMOPAAKE 3HAYMMOCTH (PYHKIMOHAJAbHBIX T'PYIIIL,
[1ocme 3TOro JOIKEeH NCHOIb30BAThCS MOPSAOK ITOIIPHOCTH.

KpoMe rpynmnsl Tpex KOJOHOK 4, 5 1 6 1d MONyYeHUs TOMOJHUTEIBHON WHMOPMALINM O COCTOSHUM CMECceH
ruapOdOOHBIX LETICH, O0OPA3YIOIIMX YaCTh COCTaBa, HECOOXOOUMO MCIOJIb30BATh TPpH nepdopauym — 7, Y, X:

nepdopanyrs Z 0003HA4YaACT CpeAHUU TUApOPOOHBIM OCTATOK CMECH 1LieIeH NMPUPOAHBIX XXKUPHbBIX KHUCIOT;

nepdopanrd Y 0003HaYaeT CpeaAHUN THAPOMPOOHDBINM OCTATOK CMECH LIEIICH CMHTCTUYCCKUX OJA¢(PUHOB (HAITPH-
MEP, OKCUAJIKMINPOBAHHBIC CUHTCTUYCCKUE CIIUPTHI);
nepdopanyrst X 0003Ha4YaceT cpeaHnil rmapoPOOHBIN OCTATOK CMECH LS ITOJNMEPHBIX OJIC(PUHOB.
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Hamnpumep, nepdopaumsa 3 KOaOHKU 4 u niepdopaumss X COOTBSTCTBYCT AOIACLIIOCH30ACYIb(DOHATY HATpUS,
ITOJYYEHHOMY IIYTEM KOHICHCALMM OCH30JIa Y ITOJUMEPHUIOBAHHOIO TETPANIPOITNIICHA.

1.3. Tperns rpynna Tpex KOJOHOK: KOJOHKH 7, 8 H 9

Hmga mugpp or 0 10 8 KOJIOHOK 7 M 8 HCIIOJMb30BAHNE OYKBECHHBIX IIepdopannil 0003HAYACT MHOTOYMCICHHBIC
ITPOMEXKYTOUHBIC CBI3H. COCESOHUE C OCHOBHOM THMAPOMWILHON (PYHKUMOHAJILHOM TIPYIIION KOJOHKH 7 M COCEIHUE C
OCHOBHBIM THIPOMOOHBIM OCTATKOM MJIN XapaKTCPUCTHUCCKUE THAPOPOOHBIC OCTATKY BTOPUYHON IIPHUPOILI KOJIOHKH 8.

J 151 TOro 4TOo0BI N30€XKaTh KAKON-IM00 HCOMPECACICHHOCTH, Kacawllehcs NCOJIb30BaHUA OVKB KOJIOHOK 7 U 8,
HCOOXOIMMO B IEPBYIO oUYcpeIb O0OO3HAYUTDh CJAOXHBIC (PYHKIMOHAJIBHBIC TPYIIIBI KOJOHKM 7, IO KpavHEH Mepe IO
TOI'0, KaK BCTPETIATCI MPOMEXKYTOUHBbIC PYHKIMY, KOTOPBIC BBOIAT XapPaKTCPUCTUUCCKUU THAPOPOOHDBIA OCTATOK, HE
BKJIIOYAs MOCACIHION VIOMSHYTYIO IIPOMEXKYTOUYHVIO (PYHKIIMOHAJIbHYIO T'PVIIILY.

B ximaccndpukauvy o CrpaBOK HEOOXOOAMMO UCIIOAb30BATL HUPPHI 9 1 COOTBETCTBYIOILINE OYKBbI KOJIOHOK 7 U
8, VUUTBHIBAS CJICAVIOUICE:

a) mda nepdopanmy U@pbl Y Ha nepdokapTax HET HCOOXOOIMMOCTH TBEPIO NPUICPXKMBATLCS OTPaHUYCHUMN,
NCXOOAIINX U3 HECATUYHON KIacCU(pUKaAMU (OTCYTCTBUEC ITPOMEKYTOUYHBIX (DYHKIIMOHAIBHBIX TPYIIT X; ¥ X,, COOT-
BETCTBEHHO), TaK KaK COOTBETCTBYIOILINE (PYHKUHMOHAIBHBIE TPYIIIILI HA IEPPOKAPTE MOXKHO O003HAUYNTL OYKBAMM;

TOMOJHHUTCIIBHYI) CTCICHb HCHACBIIICHHOCTU OCHOBHOTO THAPOPOOHOIO OCTATKA WM XapaKTCPUCTUYCCKOTO
TUAPOPOOHOrO OCTAaTKA BTOPUYHOM IIPUPOIbl HCOOXOINMO MApPKHPOBATh OYKBCHHOM nepdopaliueil, COOTBCTCTBYIOLICH
nudppe 9 KonoHku 7;

OVKBCHHAad nepdopanyd, COOTBETCTBYIONIAL UM Pe Y KOJTOHKM 8, O3HAYACT, YTO B XapaKTECPUCTUUYCCKUX TUAPO-
(OOHBIX OCTAaTKax WIM MNPOMEXKYTOUYHBIX COCOMHMUTCIBHBIX CBA3SIX HNPUCYTCTBYIOT 3aMECTUTEIM, COOTBETCTBYIOLINVC
OYKBaM KOJIOHKH J;

0) OYKBCHHBIC OOO3HAUCHMWS, COOTBCTCTBYIOIIME KOJOHKE 8, HUKOTIA HE JOJDKHBI AYyOJIMPOBATh O0O3HAYCHMS
CIIPABOYHOM KJIACCUPUKALINY, COOTBETCTBYIOLINE KOJOHKE 4; OHU JOJ/DKHBI IPUMEHATHCS B MCKIIOUYUTCIIbHBIX CIYVYasIX
11 O003HAUYCHUA TOJIBKO XapaKTCPUCTUUYCCKUX THAPOPOOHBIX OCTATKOB, IPHUCYTCTBYIOIINX B MOJICKYJIC MCXKAY IBYMS
ITPOMEXKYTOUYHBIMU (PYHKIIMOHAJIbBHBIMY I'PYIIIIAMU X.

DTO MO3BOJSICT MOAPOOHO OXapaKTCPHU30BaTh HUKINYHOCTD WIN €¢ OTCYTCTBUEC B MOJICKVYJIC.

11.4. YerBeprasa rpymna Tpex xoaonok: xkoaonku 10/1, 10/2 n 10/3

B COOTBETCTBUM C JECATUYHOM Kiuaccnpukanven nepdopauus IU@p B 3THUX TPEX KOJOHKAX BCErga OOO3HAYAET
(OYHKIIMOHAJIBHOC COCTOSHUEC (DYHKIMOHAJIBHBIX TPYIIII, THANBUIAYAJILHO O003HAYCHHBIX U paMU B KOJIOHKaxX 1, 2 u 3.

bykBeHHbBIC nepdopaliiy, COOTBECTCTBYIOIINE ONPEICACHHBIM udpaM B KoaoHKax 10/1, 10/2 u 10/3, HyXHO
MCIOJIb30BATh I ONNCAHUA PYHKIMOHAIBHOTO COCTOAHUS (PYHKIIMOHAJILHDBIX TPYIII, OTJIMYHBIX OT OCHOBHOMU (DYHK-
LIINOHAJIBHOM IpynIibl. B ciayyae 00JabIIOro psaaa (pakKropoB JOLKCH IIPUMEHATHCH VK€ VIIOMSHYTHIA (DYHKIIMOHAJILHBIN
MMOPAIOK, a 3aTEM APYIrue (PYHKIUMOHAJIBHBIC TPYIINLI B OPAIKE MOJIIPHOCTH.

CrpaBo4yHas Kjiaccu@UKalUsd, KOTOpas B ACUCTBUTCIIBHOCTH PACIIHPACT ACCATUYHVIO KJIACCH(PUKALINID 0€3
KaKOro-Jmodo U3MCHECHUA O003HAaYCHU A TN (PP, JOBOJbHO CJIOXHAA U JO/DKHA O0CIYKUBATHCH CIICLINAINCTAMU, KOTOPBIC
OVIYT paclIupdTh CIPAaBOYHBIC JaHHBbIC KjJacCUPUKALIVU.

PaccMOTpuM npuMep CIIOXKHOM MOJIEKY/Ibl, UCITOAb3YEMOM BBILLIE:

onenn —CO—NH—CH,—{ % _NH—CO—CH,—CH,—S0; Na

—OoKTNI—O

2DTa MOJEKYJIa B COOTBCTCTBHMM C JCCATHMYHOM CUCTCMOM KJIACCU(PUKALMY MMCEET KIACCU(PUKALMOHHBIM MHICKCHBIN
HoMep 300.010.334.1, KOTOpBIN HEAb3sA U3MCHUTL. MOXHO MOJAYYUTDL CIACAVIOIVID MH(POPMAILINI), HCOXBATHIBACMYIO
ICCATUYHOM KiIacCupHrKauuen:

a) OKTWJIOBBIA BTOPHUYHBIA XapaKTCPUCTHUYCCKUU THAPOPOOHBIA OCTATOK, O003HAYaeMbId riepdopaumen A Ko-

JIOHKH 4;
0) 3PHUPOOKCHUIHBIA 3aMCCTUTCIb HA NPOMEXKYTOUHOM LENHM, O0O3HAUYCHHBLIM nepdopanred F KOMoHKM 3 M
nepdopanre 1 KOJOHKHU 8, O3HAYAIOLICH, YTO 3TOT 3aMECTUTEIIb PACIIONATACTCA B MIPOMEXKYTOUHOM 1ICTIH.
KnaccndpmkanMoOHHAag CIIPaBKa, KACAKIIAICa 5TOr0 NMPOAYKTa, OVIET CASAVIOIIEH:
300.010.334.1;
XXX AFX XXX,
Bropad cTpouka 0003HAYACTCA JOMOJIHUTCIIbHON nepdopanmei.
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ITPUMEP ITPUMEHEHNA ObO3HAYEHHUA
E.1. AHMOHHBIE MOBEPXHOCTHO-AKTHBHBIC BEHIECTBA

Jlaypat Hatpusa: CH;—(CH,).—COO—Na
Creapar kansuuda: |[CH;—(CH,),,—COO]—Ca

OneaTt HaTpus:

CH3 —(CH2)7 —CH = =CH— (CH2)7—COO—N3

4.

JInHOMICaT HATPUA:

CH3—(CH2)4—CH — CH—CHz—CH — = (CH2)7—COO—N3

J.

6.

7.

3.

9. HatpueBasg conb mpem-OKTWIDECHOAA, KOHICHCUPOBAHHAYA ¢ ABYMS

Paummnoacar aMMOHNA:
CH3—(CH2)5—CHOH—CH2—CH — CH—(CH2)7—COO—NH4

HarpueBas conb OJIEMHOBOTO 3dHpa U30THOBOM KHCJIOTDI:
onemn—COO—CH,—CH,—S0;Na

ouc- A3 TUIATCKCUI-CYIb(POCYKIIMHAT HATPUS:
(OTI),—rekemn—OOC—CH—-S04Na
(O1in),—rekcnn—O0OC—-CH,

CreapwiMeTWITAYpU HATPUA:
C17H35—CO—N—CH2—CH2—SO3N3

cH,

MOJIEKYJIAMU STHJICHOKCHIA U CYJI(PHUPOBAHHAA:

[-OKTUIT— @ —O—CHz—CHQ—O—CH2—CH2— SO3N3,

10

11

12.

13

14

15

16

. u30-1oaeunnOoeH30aCYAb(POHAT HATPU !

u30- CypHys— @—SO3N3,

. JomenwncynbdaTt HATpUS:
CH3—(CH2)1 l—O—SO3Na

H-ONenncyab(paHNIAT HATPUA:

onenn —CO—NH—Q —SO;Na
. JoneumndochoHoBasgs KNCIOTA:
CH;—(CH,),; —PO;H,
. Harpuesad conp goacMA0CH3NMHUAA30JICYIb(POHATA
N /SO3Na
2B
CHs—(CHyu—C ()

H

100.000.000.1
100.000.000.2
100.010.000.1

100.010.900.1

100.050.900.7

300.010.100.1

300.161.291.1

300.000.300.1

300.320.550.1

300.326.000.1

200.000.000.1

300.016.304.1

700.000.000.0

300.626.000.1

E.2. Karnonnble NOBEPXHOCTHO-AKTHBHbBIC BEHIECTBA

. JlonenmiiaMyHaLeTaT
CH3—(CH2)1 l—NHz—aHCTaT

. JlopeImnOeH3WTINME TIIAMMO HU MXJTOPU I
CH;

CH;—(CH,);;—N—CH,—C(H; —ClI

EH,

010.000.000.2

050.000.000.4

HHPUHTTOXEHHE E
Cnpaeounoe
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17. n-Tenmragpenmn-N-aMUHOSTINMHIA30INHALIETAT: 010.623.700.2
N—CH,
4
CH;—(CH,);6—C
\N _-CH, (2 amreTtaTa)

“~CH,—CH,—NH,

E.3. Henonorennbie NOBEPXHOCTHO-AKTHBHLIE BELIECTBA

18. DTOKCMAUPOBAHHBIA OOACUWIOBLINA CIIUPT: ()03.000.000.1
CH;—(CH,),,—O(CH,—CH, —O—),—CH,—CH,OH
19. DTOKCHMAMPOBAHHBIA OKTHUI(MCHOJ (005.320.500.1

Cq H17—©—O—(CH2—CH2 0—),—CH,—CH,0H

2(). Onear MONMATWICHTIIUKOI: 03.010.100.1
onemn—COO—CH,—CH,—(O—CH,—CH,),—0—CH,—CH,OH
21. CopOUTOIIOKCHUATIICHCTEAPAT: 006.000.100.1
O
RN
(‘ZHQ (‘ZH—CHQ—CO—O—(CH2) 1—CH,
—(0O—CH,—CH,),—O0— CH CH—O—(CH,—CH,—0), —H

N ?H/

O—(CH,—CH,—0),—H
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