3AHATHUE Ne 4

Tema: Xumus 0M0JOrMYeCKH AKTUBHBIX cOelMHeHUH. ['eTepounkianyeckue
COeIMHEeHMHS.

YueOHo-ueseBble 3agauyd: (O3HAKOMUTBCA CO CTPOCHHMEM M XUMHYECKUM
MOBEJACHUEM  HEKOTOPbIX  OHMOJOTMYECKH  3HAYUMBIX  IETEPOLUKIMYECKHX
COCMHEHN.

IlepeyeHb NpaKTHYECKHX HABBIKOB.

v/ caMOCTOSTENIHO paboTaTh CO CIOPAaBOYHOW ¥ y4eOHOW JINTEpaTypoW,
IIPEBpALATh IPOYUTAHHOE B CPEICTBO Il PELIEHUS TUIIOBBIX 3a/a4;

v aKTHBHO WCIIONB30BaTh HOMEHKJIATYPHBIE MpaBWjia MO OPraHUYeCKOW U
HEOPraHMYECKOM XMMHUU M HOMEHKIIATYPY OPraHWYECKMX M HEOPTaHHYECKHUX
COCIMHCHUM;

v Ha OCHOBaHWH TEPHOJMUYECKOTO 3aKOHA M CTPOCHHUS BJIEKTPOHHBIX 000J0UCK
aTOMOB IIPOTHO3UPOBATH CBOKCTBA U B3aMMOJEUCTBUE XUMHUECKUX DIIEMEHTOB
U UX COEAMHEHUH, MPUMEHSEMBIX B (hapMalluy, U pelaTh COOTBETCTBYIOIIHE
OTUM IPEBPALIEHUAM KOJIMYECTBEHHBIE 3aa4H;

v’ TPOBOIMTEH TPOCTON y4eOHO-HUCCIIEIOBATEIbCKUM IKCIIEPUMEHT Ha OCHOBE
OBJIaJICHUSI OCHOBHBIMM MPUEMaMH TEXHUKHU pa0OT B 1a0OPATOPUH, BBIIOIHATH
pacdeTbl, OPOPMIATh pe3yJabTaThl, POPMYIHPOBATH BHIBOBI

v METOIMKOW IUTAaHUPOBAHUS W TIPOBEACHHS OKCIIEPUMEHTa, BKIIOYAIOIIETO
CUHTE3 U CIIOCOOBI HICHTU(DHUKAIMY TIOJYUEHHBIX BEIIECTB,

['eTepolMKINYECKMMU  HA3bIBAIOT COEIMHEHUS C 3aMKHYTOM  IIENbIO,
BKJIIOYAIOIIEH HE TOJIKO aTOMBI YIJEpOo/ia, HO W aTOMbl APYTUX JJIEMEHTOB —
rerepoaToMbl. Takue CUCTEMBI BeCbMa pa3HO0Opas3Hbl. TeopeTnuecku 10001 aToM,
criocOoOHBIN 00pa30BbIBATh HE MEHEE JIBYX KOBAJICHTHBIX CBSI3€H, MOKET y4aCTBOBAThH
B oOpa3oBanuu 1ukiaa. Haubomee  XOpomio M3y4EHHBIMH UM IIUPOKO
PacIpOCTPAHEHHBIM SIBJISIIOTCS MUKIMYECKUE COSAUHEHUS KUCIOpOa, Cephl U a30Ta.
['eTepoukiIbl MOTYT COAEPXKATh TPH, YETHIPE, MATh, IECTh U OOJEE YUCIO aTOMOB.
AHAJIOTUYHO KapOOUMKINYECKUM COEJUHEHUSIM HaumOoyiee YCTOMYMBBIMU M3 HUX
SABJISIIOTCS. TISITU U IIECTUWICHHBIE T€TePOLMKIbL. [ €TepOIMKINYEeCKUe COCTUHEHUS
00JIbIIIOE 3HAYEHUE UMEIOT B npupoje. OHU BXOAST B COCTAaB BUTAMUHOB, TOPMOHOB,
HYKJIEMHOBBIX KHCIJIOT, adKalouA0B U (hepMEeHTOB. MHOTHE U3 HUX BXOMST B COCTaB
JIEKApCTBEHHBIX IMpenapaToB, HaNpUMeEp, TaKUX, KAaK aHaJIbIMH, IEHTaJbIUH,
KOpAUAMUH, AMUJOTUPHUH U JIP.

§ 1 Knaccudpuxkanus 1 HOMEHKIATYpa

['eTepounkiIbl MOTYT OBITH KIACCU(DUIIMPOBAHBI IO HECKOJIBKUM MPU3HAKAM
1. ITo npu3Haky, BXOIAIIMX B UKJ TETEPOATOMOB:
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2. I1o 4yncny aTOMOB B LIUKJIE:
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4. Ilo CTCIICHU HACBINICHHOCTHU: HAaCbhIINICHHBIC,HCHACBHIIIICHHBIC,
apoOMaTHYCCKUC.

K  HachlllleHHBIM  TETEePOIUKIAM  OTHOCSATCS  TMPOCThIE  IHUKIWYECKUE
3(UPBL, UMUHBL, JAKTOHBI, ITUKINYECKUE aHTUAPHUIBL. [1o XuMudeckuii CBOMCTBaM OHU
MOI00HBI KapOOIMKINYECKUM COSTUHEHHUSM.
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ATMNEHOKKA, ATUREHMMUH TeETharapodypaH BYTMRONAKTOH
HeHachlllleHHbIE TE€TEPOLUKIIBI MPEACTABISIOT COOO0M MPOAYKTHI HEMOJIHOTO
TUIPUPOBAHUS JIPYTOM TPYIIbl TETEPOLMUKIOB — apOMAaTUYECKUX, HAIPUMED,
UPPOJIa, TUPa30ia, UMUAIA30J1a U JP.
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ApomMaTHyecKue reTepoIuKIIbl M0 CBOMCTBAM CXOJHBI C O€H30JI0M, T.€. UMEIOT
COMPSDKEHHYIO ~ CHCTEMY  JJIGKTPOHOB.  Jlisi  HUX  XapakTepHbl  peaKIUU
ANEKTPOPUIBLHOIO 3aMEILICHHS U XOPOIllasi yCTOMYUBOCTh ITUKIIOB.

ApomaThyecKue TeTepOolMKIbl HaumboJiee MIUPOKO paCHpOCTPAHEHBI B
MpUpoJie, MOITOMY UM OyJeT yJeJaeHO HauOoJiblliee BHUMaHUE. ApPOMaTHYECKHE
FEeTePOLMKIBI — OrPOMHBIM Kjacc coeauHeHui. [Ipoctedmmmu W3 HHUX MOXKHO
Ha3BaTh NUPpPoJI, PypaH, THODEH U Jp.

Homenknatypy pa3bepeM B OCHOBHOM JJisI apOMAaTHYECKUX T'€TEPOLUKIIOB.
Ha3Banusi reTepoluKkiIoB yCTAaHOBUINCH TPUBHAJIBHBIE W MPUHSATHI HOMEHKIIATYpOil
NIOITAK. Hymepauuss aToMOB B MOJIEKYJaxX HayMHAETCs C rerepoaroma. Eciau B
LMK BXOAST HECKOJBKO Pa3HbIX IeTepOaTOMOB, TO HUX HYMEPYIOT B CIEIYIOLIEM
nopsnke: O, N, S. Ecnu xe numercs —NH- rpynma u TpetuuHsiii aTom a3ota, TO
HyMEpalui0 HAaYMHAIOT C a30Ta, BxoAsuiero B rpymnmy —NH-, T.e. B 3TOM ciiydae
cobmomgaercs takor mopsimok: O, S, NH, N. Yacto BmecTo mudp a1 0603HaUEHUS
aTOMOB yTJIEpO/ia B MOJIEKYJIaX Te€TEPOIIMKIIA BBOASTCS OYKBEHHbIE 0003HAUCHUS, TaK
B ISITHWICHHBIX [TUKIaX MONM0XeHus 2 u 5 obo3Havarotr a u o', 3ud — B, T 1B’; B
HIECTUYICHHBIX MOJIOKeHusAX 2 u 6 —a, a’, 5u 3 - B,[ [ ]B’°, monoxenue 4 —y.

['eTepouKiIbl ¢ HECKOIBKUMU T€TEPOATOMAMHU PACCMATPUBAIOT KaK CUCTEMBI,
y kotopbix rpynmna —OH 3amenena Ha rerepoatoM. B 3ToMm cirydae 3a OCHOBY OepyT
Ha3BaHHUE MPOCTOrO rerepoaTroMa C MPHUCTABKOM OKCa, €Cclid KUCJIOpPOJ, a3a — €CIHU
a30T U TUa — JJIsI CEPBHL.




I aTndIeHHbIE TETEPONUKIIBI C OTHUM T'€TEPOATOMOM
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KonaeHcHpoBaHHbBIE CUCTEMbI T'€TEPOLHKIOB
JIns TeTepouUKIOB C KOHJICHCUPOBAHHBIMH SIAPAMU MPUMEHSAIOT MPUCTABKY
«O€H3»,49aCTO OCTaBIIAIOT TPUBUAJIbHBIE HA3BAHUS.

nHA0 (OEH30THPPOIT) OeHzoTHoheH KymapoH (OeH3odypan) xuHONMH (6emzonmmpuane) B

HoMeHkiarype HIOITAK wuMmerorcs u cucremMaThyecKWe Ha3BaHHUS I CaMHX
TETEPOLMKIIOB, HO OHU IMOKa MAJI0 UCHOJIb3YIOTCA. B 3aMEIIEHHBIX TIeTepOLMKIIaX
Ha3BaHUSI CTPOATCS MO OOUMM TMpaBUIaM CHUCTEMATHUYECKOM HOMEHKIATyphI.
Hanpuwmep:
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2-MeTUINNPUANH 2-HuTpodypan 3-nupuIMHKapOOHOBast KUCIIOTa

§ 2 Xumnueckune 0COOEHHOCTH reTePOUMKINYECKUX COeIMHEeHU I

K apomatvueckuM TreTepolMKIaM OTHOCSTCS TaKU€ COCJAMHEHUS, KOTOPhIE
MPOSIBJISIIOT CBOMCTBA, MOJI00HBIE OCH30Ily, @ UMEHHO, 00Jiee CKIOHHBI K PEaKIUsM
3aMelIeHUs, Ye€M K pPEaKUUsM MPUCOCAUMHEHUs, YCTOMYMBBI IO OTHOILICHHIO K
BOCCTAHOBUTEIISIM M OKUCIUTENSIM U T.J.. YKa3aHHbIE OCOOEHHOCTH B XUMHUYECKOM
MOBEJICHUH T'€TEPOIMKIIOB CBSI3aHbI C UX 3JIEKTPOHHBIM CTPOCHUEM.

OOBIUHO KpUTEpUEM apPOMATUYHOCTH MOJICKYN SIBISICTCS TUIOCKUN 1K
COTIPSDKEHHBIX CBsizel, mMeromuii 4n+2 snextponoB (mpaBuio XIOKKEJIA), rne
N — HOJb WIM JIIO00OE TNOJIOXKUTENbHOE IMenoe uucio. llpu N=1, komuuecTBo
AIIEKTPOHOB PAaBHO 6, YTO COOTBETCTBYET YHCITY P-3JICKTPOHOB B OeH30i€e. Takas ke
Om-2MeKTpOHHAS COMPSDKCHHAs CHCTeMa HWMEETCSI W B TETePOIUKINYCCKUX
MOJIEKYJIax.

PaccmMoTpuM  3JIEKTpOHHOE  CTPOCHHE  IIECTUYIEHHBIX  T'€TePOLMKIIOB,
HarpuMep NUpHUINHA, OTIIMYAIoNIerocs: oT 0eH3ona teM, uro BMecto rpymnmsl — CH B
MUPUIUHE COJEPKUTCA a30T. I3MepeHust ANUHbI CBSA3EH, TUMOIBLHBIX MOMEHTOB, Y@




CIIEKTPOB IIOKAa3ajJ0, YTO [JIMHA CBA3EH B TIETEPOLMKIAX HMEET IPOMEKYTOUHOE
3HaYeHHE MEXIy NPOCTHIMU M JBOWHBIMH CBsi3aMH. Jlns oOpa3oBaHus 6mw-
AIEKTPOHHOM CUCTEMBI B MOJIEKYJIE MUPUANHA UCIOJIB3YETCSA 110 OJHOMY AJIEKTPOHY
OT KaXJOro aroma yriepoja M a3oTa, IPU 3TOM y aToMma a30Ta OCTaeTcs IO
CBOOOIHOM Mape AJIEKTPOHOB Ha SP -0pOHUTaIN BHE KOJIbIIA, 00ECTIEUYHBas TEM CaMbIM
OCHOBHOM XapakTep NHUPHUJIMHA U MOJOOHBIX €My coeauHeHuid. Takass cucrema
Ha3bIBACTCS "'"T-HEJOCTATOYHON ", @ a30T B 3TOM CIIy4ae Ha3bIBAECTCS ''TIMPUINHOBBIM"
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B naTHYIEHHBIX WM HEOEH30UIHBIX TE€TEPOIMKIIAX TaKKe 00pa3yeTcsi CEKCTET
JNETOKAIIM30BAHHBIX COMPS)KEHHBIX P-3JIEKTPOHOB.
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Kaxnas monekyna rerepouukia — IUIOCKMA MSTHYTONbHUK. PaccMmotpum
AJIEKTPOHHOE CTPOEHUE IeTEPOLMKIIOB HA PUMEPE MUPPOJIA.

DJIEKTPOHBI a30Ta MOJI BIUSHUEM COCEIHUX CBS3€H pACIONIATAIOTCS TAaKKE
0cOGBIM 006pa30M, a HMMEHHO TpH OICKTPOHA HA SP>-THOPHIHBIX OPOMTAIX,
Y4acTBYIOT B 00pa30BaHUM TPEX O-CBS3EH (JIB€ pacXoJyIOTCsl Ha aTOMbI yriepoja, a
olHa Ha Boaopoxa). HermOpuauzoBanHasi P-opOUTadb C HEMOJEICHHON Mapou
AJIEKTPOHOB BXOJUT B COMPSIKEHHBIN apOMaTUUYECKHUI CEKCTET.

Tak Kak IIECTUAJIEKTPOHHOE OO0JIaKO NPUXOJUTCS HA MSITU-LIEHTPOBYIO
CHUCTEMY, TO OHA HA3bIBAECTCSA CYNEPAPOMATHUYECKOW B OTIMYUU OT LIECTUUIECHHBIX
TETEPOLMKIIOB, a a30T Ha3bIBACTCS 'HUPPOJIBHBIM'". 3a CYET MUPPOIBHOrO a30Ta
reTEPOLMKINYECKAs] CUCTEMA NMPUOOpETAET CIabOKUCIOTHBIN Xapakrep, T.€. BOAOPOA
B —NH- rpynmne Moxer 3amenaTbcst Ha METaJUIbL.
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[Ipu peiicTBUM KUCIOT MUPPOJI MPOSIBIsAET anua0(poOHbIe CBOMCTBA, MPU ATOM
MPOUCXOJUT HAPYIIEHHUE apOMAaTHUYECKUX CBOMCTB M 0Opa3oBaHHUE HEYCTOMYMBOI
JAEHOBOM CUCTEMBI C MTOCIEAYIONUIEH TOTUMEPU3ALUEN.
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MUppon CONPAXEHHAA KUCNOTa

B ¢ypane u tnodene cekcter 00pa3yroT 4 3JIEKTPOHA OT aTOMOB yIJepoja, a
JIBa AJIEKTPOHA SIBIISIOTCA CBOOOJHOM Mapoil aroMa KHUCIOpOAa W CEphI, T.€. TAKXKE
SABJISIIOTCSL  CYNEepapoOMaTUYECKOol cUCTEeMOW U (PaKTUYECKH JIMIIEHbl KUCIOTHBIX
CBOMCTB.

®dypaH, moa00HO NHppoy anuAoPoOeH, MPOTOHUPOBAHUE IMOJ JEUCTBUEM
KHUCJIOT MPOUCXOAUT, IMO-BUJIUMOMY MPEANOUYTUTEIIBHO MO YIJIEPOAHBIM aToMam

sapa.

(S AN I ey I

frypaH cnnﬁnﬂgﬁ%waﬂ nnnnmepnaaunﬂ

OOpa3yromuecs: TakuM 00pa3oM COMNPSKEHHbIE KUCIOTHI aTaKyIOT MOJIEKYJy
dbypana, B pe3yiabTaTe 4ero MPOUCXOAMUT monuMepusanus. Tuoden mo cpoiicTBam
HaNIOMHHAET O€H3071, 60Iee YCTOWYNB MO OTHOLICHUIO K KUCIIOTaM, a cepa HHEpTHA K
pa3IMYHBIM pearcHTaMm.

B coenuneHusx ¢ AByMsl rerepoaToMaMi, TaKUX KaK THA30J, UMHUIA30] U
NUPa30J1 HAOII0AAETCS MOHKEHUE 3JICKTPOHHOM MJIOTHOCTH HA aTOMax yriepoza.
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THaz0n MMHOAZ0N nupazon

‘TerepoaroMbl B 3THUX COCIUHEHUAX IO PA3HOMY HCIOJB3YIOT CBOHU
ANIEKTPOHBI, TaK B THA30JI€ Y aTOMa a30Ta CBOOO/HAs Mapa 3JIEKTPOHOB BHE IMKJIA U
HE BKJIIOYAETCS B APOMATHUYECKUN CEKCTET, MO3TOMY THA30JI SIBISETCS OCHOBAHUEM,
KaK W NUPUIWH (TUPUAMHOBBIA aToM a3oTa), B HMMHUAA30J€ OJWH aTOM a3oTa
"MUPUIMHOBBINA", MPOSABISAIONINI cJ1a00 OCHOBHBIE CBOMCTBA, a APYrod aToMm a3zora
MMeEET "MUPPOJIBHBIN XapakTep', NPOSIBIAIOMINI KUCIOTHBIE CBOWCTBA, T.€. BOAOPO.
MOXET 3aMeNaThCs Ha METAIL.
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Takum 00pa3zoM,UMHIA30J1 MIPEACTABIsACT co00il amdoTepHOoe coequHeHue. B
TAaKOro THIA COCAMHEHUSAX aTOM BOJOPOJa CTAHOBUTCS MOJBHXHBIM U B pe3yJIbTaTe
MOT'YT 00Pa30BbIBATHCSI TAYTOMEPHBIE (POPMBI MPOTOTPOITHOTO XapaKTepa.
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4-METHNHMHOa20N A-METHNUMIOAZ 0
[ToaTOMY NJ1s1 MPUBENEHHBIX BBIIIE COSAUHEHHUM UCTIOJIb3YIOT 0003HAYCHUS

4-/5/-meTHIMMUIa30J1, 3TO 3HAYMT, YTO METHIbHAs TPYIIa B OJHOM TayTOMeEpe
3aHUMaeT rnojoxenue 4, a B apyrom 5. Kpome TOro, 3a c4eT BOJOPOIHBIX CBSI3€HM B
JAHHBIX COEIMHEHUSIX MOTYT 00pa30BbIBATHCS ACCOLIUATHI.
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B nupa3zone aTombl a30Ta pacnoioxKEHbI PSAOM, U B OTIIMYUM OT UMHIA30J1a, OH HE
MposBIIsSIET anua0(poOHBIX CBOKMCTB, a 00JamaeT SCHO BBIPAKEHHBIM OCHOBHBIM
XapaKTepoOM.

ApomaThyecKue CBOMCTBA IeTEPOIUKIIOB MPOSIBISIOTCS U B CIIOCOOHOCTH ATUX
COCIMHEHUN BCTYMAaTh MPEANOUTUTEIIBHO B PEAKIUU 3JIEKTPOPUIBLHOTO 3aMEIICHUS.
[Ipu 5TOM y NATUYIIEHHBIX TETEPOLIMKIIOB MO CPABHEHUIO C HMIECTUUWICHHBIMU TAHHOE
CBOMCTBO MposiBIsieTcss B Ooubliieit creneHu. OObsicHseTcss Takol (akT TeM, YTO
nepepacnpeeieHue d3JIeKTPOHHOW IUIOTHOCTH B NSATUYWIEHHBIX TE€TEPOLMKIAX
MPOUCXOJUT C MOBBINIEHUEM HYKJICOPUIBHOCTH aTOMOB yriiepoja U OCOOCHHO B
MoJ0KeHN! 2 iy 5. Ecin :Ke 3aHATBI 3T MECTa, TO 3aMECTUTEIb HAITPABIISIETCS K 3-
My uinu 4-my atomy yriepoaa. Ilpu stom Oojee akTUBHBIMM B JAHHOW peaklMu
ABJISIIOTCS. TUppod U pypaH. TuodeH xxe MeHee peakimoHHocnocoOeH. Mmuaazon u
MMPa30J TakKe BCTYMAIOT B PEAKIUU JJIEKTPOPUIBHOTO 3aMElICHUs, HO MEHee
AKTUBHO IO CPABHEHHIO C MOHOT€TEPOLIMKIAMU. 3aMECTUTENIH aTaKyIOT B TUPaA30Jie U
MMHA30JI€ MOJIOKEHHE 4.

Tak kak B KauecTBE AEKTPOPUIBHBIX PEAreHTOB BHICTYHAIOT KUCIOTHI, TAKUE
KaK a30THasi, CEpHasi U Jp., TO B JIAaHHBIX PEAKUUSIX YUUTHIBAETCS anugopoOHOCTh
HEKOTOPBIX TETEPOIMKIOB M B KA4eCTBE PEAreHTOB HCHOJIB3YIOT HE a30THYIO
KHMCJIOTY, @ alu€THIHMTPAT,cH,-c S0, Y AbQUPOBAHMN MCIIOIBb3YOT KOMIUIEKC CEPHOTO
AHTUAPUIA C TUPUIHUHOM CsHsh-S03,

NuTtepecHo BeneT ceOsl B TaHHBIX peakUsaX THOPEH, 3aHUMAsI IPOMEKYTOUHOE
MOJIOKEHHE TI0 PEAKIMOHHOMW CHOCOOHOCTH MeExay OeH3oioM U (dypaHOM.
AunaopoOHOCT OH HE MPOSIBISAET, MO3TOMY HUTPYETCS a30THOM KHUCIOTOM, a
Cylb(pUPYETCs] KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOTOM, a TaKXKe KOMIUIEKCOM

aHryapuaa ¢ IMPpUuANHOM.
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AMpRon Z-HWTRONHMPRON fypaH 2-HUTROdY DA
[Tupazon u mMugazon 6onee YCTOMYMBBI K JEUCTBHIO KHUCIOT, MMOAXTOMY OHHU
HUTPYIOTCS U CYIb(PHUPYIOTCS COOTBETCTBYIOIIMMHU KHUCIOTAMU B TIOJIOKEHUE 4 WiH 5.
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MMUOEZ00 4-HATPOWMKOEZ0N nypason 4-HWTpONKpEE0n
B IMUPUONHE BHGKTpO(bHHBHOC 3aMCIICHUE OCYHICCTBILICTCA C TPYAOM,

OTYACTH BCJICJICTBHE JC3aKTHBUPYIOIIECTO NEHCTBUS TeTepoaToMa Ha SIPO, OTYACTH
MOTOMY, YTO B KHCJIOW.CpPEJe KOJBIIO eImIe OOJBINe Ee3aKTUBUPYETCS BCIICICTBHE
oOpa3zoBaHus WOHA MHUpUAWHUA. [IpudeM MUPUANMH MaeT TPOAYKT 3aMEIICHUS B
OCHOBHOM B monioskenue 3 (B-[_honoxenwue).
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MHEUAOMH  KSTWOH I'IHFJH,D,HH J-HUTRONMAKONH
(F-NHPMARH)

JIJ1s1 TeTepOIUKIIOB ¢ MUPUAMHOBBIM a30TOM HauOoJiee XapaKTepPHbI PEaKIINU
HykJeodubHOro 3ameinieHus. [Ipu 3Tom HykieopuiabHbIE areHThl (aMH]l HATpUS,
QKW JTUTUS, TUAPOOKHUCH Kalus U Jp.) MOCTYNaloT B MOJIOXKEHUE, TJIe aTOM a30Ta
OKa3bIBaeT Haubojee akTUBUpYIOIIee JeiicTBue. B mupuanHe akTUBHBIM B 3ITUX
peakusax sBistorcs 2,/a/-monoxenne. B a-monokeHne HYKICO(PWIBHBIC pearcHThI
BCTYIAIOT U B COCJIUHEHUS C JABYMS T€TE€pPOATOMaMH, HAIpPUMEpP, B MUPUMHIUHE.
[Mupumuaun, Onarogapss HAJIUYUIO JBYX AaTOMOB a30Ta B KOJblE, HMEET
MMOHIKEHHYIO 3JIEKTPOHHYIO INIOTHOCTH B MOJIOkKEHUH 2,4 1 6.

[ToaToMy mpu aMHUHUpPOBAHUM TUPUMHUJMHA AMUAOM HaTpus oOpasyercs 2-
aMUJI0NUPUMHUINH, ITpu peakunu ¢ KOH — 2-FI/II[pOKCI/IHI/IpI/IMI/II[I/IH U T.1.

O% _NH2 2-AMHHONHAMAKH
MMAROHH O oH 2-THAROKECHNEEHANH

=L

MMM IMH 2-AMUHONMEUMKIHH
DnexTpopuIbHBIC PEareHTHl /X*/ ¢ TPyIOM aTaKyloT MUPUMHUINHOBOE KOJIBIIO,
HO €CJIH B KOJIBIIE MMEIOTCS JOTOJHHUTEIBHBIC SJIEKTPOJIOHOPHBIE TPYIITUPOBKA —
NH2, OH u np., To ataka o0yiier4aeTcsi ¥ peareHT BCTYNAaeT B IMOJIOXKEHUE -5, Te
HanOosee OTPULIATEIIHHBIN 3apsm

HHO W/ e
3

H 50 |

HzM k = ZK\N

E-aMHHuanH,u,HH 2-3MHHO-5-HWTROMMP UM OHH
CJIeI[yeT OTMCTHUTDB, YTO I'CTCPOIHUKIIEI C OOJIBIINM KOJIMYECTBOM rerepoaroMoB
B OCHOBHOM OJIM3KM @O XHWMHYECKHM CBOMCTBAM K PaCcCMOTPCHHBIM  BBIIIC
MOHOI'CTCPOLUKIIOB. HOI[O6HaH AHaJI0oTusa Ha6JIIOI[aeTC51 U B TICTCPOOUKIIAX C
KOHJICHCUPOBAHHBIMU CHUCTEMaMH, TaKUX Kak HHI0J, OeH30(dypaH, W30XUHOJMH,

MypUH, TUPUMUIUH U 1p. (Tadm. 1).
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DU3NKO-XUMHYECCKUE CBOMCTBA HCKOTOPBIX I'CTCPOUKITNICCKUX COGI[I/IHGHI/Iﬁ

Tabnuia 1

DU3UKO-XMMHYECKUE CBOMCTBA HEKOTOPBIX I'€TEPOUUKINYECKUX COEAUHEHHI

Arperatd | KucnoTHO-OCHOBHBIE
dopm oe CBOMCTBA DnekTpoduIIbHOE 3aMENICHUE
ynaHa3 | cocrossan
BaHHUE e Kg Peakuun PearenT x” IIponyxThl peakuuu Oxkuciienue BoccranoBnenue
1 2 3 4 5 6 7 8
Cnabo-
KHUCJIOTHBIE,
0 Cnmaggg.ac 3aMeleHIe A?I/II[O(l)O6eH Hanpasnenue
; BB oLl 5*10~4 | BOAOpOZa B - NO, HuTpoBaHHE 3aMECTHUTEIIS @
AMppon ” NH rpynne na ALEeTHIHUTPATOM 2-(o)mosoxKeEHHE i
tnniqi?soo Mataj @NDE C TpyIoM ¢ pa3pbiBOM nnp;DHMH
T (pearent NaNH, i UKTIa lm
tx=-18 ) SO, 2-(0)HETPOIHPPOIT O
@ CyIb(pUPOBAHKE C ;
Ea IIOMOIIBIO @503 MO H
AMEROAHETRME KOMILIEKCa L?‘
CsH:N - SO, 2-(a)cynphonuppot
Kugxk. B 2-(a)nonoxeHune
@ He NO, HUTpOBaHUE @NDE
L pacTtBopu Heirrpanen A30THOM KHCJIOTOU B v O
typaH | M B BOJE, YKCYCHOM 2-(a)autpodypan Ha Bo3nyxe y
cI.,3¢. anruapuae(anuaodp OCMOJISIETCS Terparuapodypan
tk=30° 00€H)
SO, cynbupoBaHue @5.;.3

i}




DU3UKO-XMMHYECKUE CBOMCTBA HEKOTOPBIX I'€TEPOUUKINYECKUX COEANHEHHI

Arperatd | KucnoTHO-OCHOBHBIE
dopm oe CBOMCTBA DnekTpoUIIbHOE 3aMENICHUE
ynaHa3 | cocrossan
BaHHUE e Kg Peakuun PearenT x* IIponyxThl peakuuu Oxkuciienue BoccranoBnenue
1 2 3 4 5) 6 7 8
2-(a)cynshodypan
BoccranaBnuaercs
Kunk.He
Jac A o Hutpyercs HNO, u MeHee akTHBEH, C TPYAOM. Hox
TBOpH - NehcTBHEM
ALETHIT HUTPATOM BO 2-(0)TIOJIOKEHHUE
. __.. | MBBOJE, . Y METaJUTUYECKOTO
R 1o cBoiicTBam o,
XOpOIIIO B . HaTpHs B KUJIKOM
5 HarlOMUHAET
opr pacTB 6 2-HUTPOTHODEH ammuake oopazyet
THOfEH tr= €H30J1 Cynbsdupyercs
1= . § Mso TETPAruapoOIPOU3BO
0 KOHII CEpHOM s
- 38 N ’ JHBIC
KHCIJIOTOM -
tr=84° cynbhotnodeH
¢ 2-tnoan
[IsaTnu
JICHHBI
e
reTepo
LHKITBL | g B —n .
. pucT.pa 1_/"5) [Mox neiicTBueM
CTB B i N e
UTpYyeTCs H Mg
ABYM3 BOJIC U 1*10~7 py i h s S
reTepo amporepeH cylbupyercs B oy KMnO NH-Cp
Opr pacTB o 4
aroma | ;- 00 KHCII cpefie : 5 TIHaLHIBHOE
MU _ 0 TIONOZKEHHUC MIPOU3BOJHOC
PR tk=256 —4 (5)
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DU3UKO-XMMHYECKUE CBOMCTBA HEKOTOPBIX I'€TEPOUUKINYECKUX COEANHEHHI

ArperatH | KucmorHo-ocHOBHBIE
dopm oe CBOMCTBA DnekTpoUIIbHOE 3aMENICHUE
ynaHa3 | cocrossan
BaHHUE e Kg Peakuun PearenT x* IIponyxThl peakuuu Oxkuciienue BoccranoBnenue
1 2 3 4 5 6 7 8
Kpucr.pa C TpyzoM B Ilon nencTBueM Boccranosienue
4,* HH3 CTB B Ampotepen Huroveres nosoxenne — 4 (X ) KMnO, okucmtorcs | BogopoxoMm / kat Pt
£ .
"Ny | BOomewm | 3*107  yToifumB K PyeTes, TOMOJIOTH NTUpa30iia -
H o cyibpupyercs B o ! e
opr pacTs JCUCTBUIO KCCKIX VOIOBISX }{f R zf \ COOH b
nUpazon
g trr=70° KHCIIOT M AN Zm,f” Z“f )
f - N .
tk=188° H o — H HEYCTONUNB
B monoxxenun 5/ ¢
_ Kunk TPYIOM
; ( 32 XOpOILIO ITomoOen [Tpu Hanuuuu B
57 pactB B | 3*107"*| MHUPUAUHY, HuTtpyercs, MIOJIOKEHUH 2
TMaz0n BOJIE U C1a000CHOBHBIE Cyabpupyercs 37IEKTPOJIOHOP
OpT pacTB CBOICTBa 3aMeCTHUTENeH/
tx=117° \,—s
¥ / N}—NHE
e | ’ [H]
XOpOLLIO OCHOBHbIE OnexrpodunbHoe yKII€O(UIBHOE C Tpysom H.,0,
bIC pacTs B y 3aMElIEHNE B 3aMeleHue (
reTepo | porew  |17*%107 HES HoJIoKeHnu 3,5 ¢ Z~—NH,,0H)
IIHKITBI 3 TPYIOM
. Opr pacTB W pyn | |
o +
5 /N trn= [MupuuHnii 7 | g 7/ | g :
ey |2 —42° XJIOpH]L S % o Okuch NUPUANHUA H
M
"1 tk=115° UITAPUIAH
NMHPHAHNH




§ 3 buoJsornyeckoe 3HaUeHHeE NMPOU3BOJAHBIX N'CTEPONHUKINICCKOTO psaaa

['eTepouMKkINYecKre COEAMHEHUS POJOHAYAIBLHOTO psifa (Muppoi, Gpypas,

THO(EH U JIp.) B OPUPOJIE OUTH HE BCTPEUAIOTCS, HO UX MPOU3BOJHBIE IIHUPOKO
pacrpoCTpaHeHbl U UMEIOT OYEHb BaAXKHOE OMOJIOTHYEeCKOe 3HaueHue. MHorue u3
HUX CHHTE3UPYIOTCSI B MPOIECCE KUBHEACSATEIbHOCTH >KUBOTHBIX M PACTEHHUM.
CtpoeHue STHX COCIMHEHUM YACTO OKA3bIBa€TCsl OYEHb CIOXHBIM U
YCTAHOBJICHUE WX CTPYKTYPHI MPEACTABIACT OJHY M3 CIOXHEUIIUX 3adad s
XUMUKOB-OPTaHUKOB M OHOXUMHUKOB. PaccMOTpuM HEKOTOpBIE MNPUPOJIHbBIC
COCJIMHEHUS TETEPOIMKINYECKOTO psifia, UMEIOIIMNX BaXKHOE (PU3HOJIOTHYECKOE
3Ha4YCHHUE.
Ilpupoanbie coequHEeHUs] MHPPOJBLHOr0 psifa. BaxHelmnMm coearHEHUEM
Ha3BaHHOTO psijia SBIsAETCS MOPQPUH, MOJEKyJa KOTOPOTO MPEJCTaBIseT cOOOH
CONPSKEHHYIO IUKIWYECKYI0 CUCTEMY M3 YETBIPEX MUPPOJBHBIX KOJIEl. IJTO
YCTOMYHMBOE COEAUHEHHE apoMaTH4YecKoro xapakrtepa. [lupposibHble KOIBIA
paszaenensl MeTeHOBOM =CH— rpynmoii B mojgoxeHusx 2 u 5.

[loppuubl B cBOOOJHOM BHUAE B MPUPOAE HE BCTPEYAIOTCS, HO HX
LIMKJIMYECKas CUCTeMa HailieHa B pslie TPUPOJHBIX COCIMHEHHM, B YACTHOCTHU: B
remMorjo0uHe, ButaMuue Bi,, Xjopoduie, muroxpoMax u T.1I.

Bnepseie mopdun Obu1 cunTesupoBan [.dumepom B 1929 romy wus

MAPPONANBIAETUIA U MyPABBUHOUN KHUCIIOTBHI.
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[TopduHbl ¢ yraepoaucTbIMU 3aMECTUTENSIMU HA3bIBAIOTCS OpPUpHHAMHU.
3amecTuTenu, CoAepKallre KpaTHbIE CBSI3U, CHOCOOHBI BCTYIATh B COMPSIAKEHUE C
MaKpOILMKIOM M TE€M CaMbIM YBEJIMYMBATH JIEOKAIU3AIHUIO T-3JIE€KTPOHHOIO
oOJlaka B LHKJE, YTO MPUAET TAKUM COCIAMHEHUSM OOJIBIIYI0 YCTONYMBOCTD.
[loaToMy »TH BemiecTBa MPEACTABISAIOT COOOW B OCHOBHOM TYrOIUIABKHE
KpUcCTaJInyeckue BemiecTBa. [loppupunbl B npupoae HaXoAsSTCA B BHUJIE KOMII-
JeKcoB ¢ MeTauiamu. KoMIIeKC €  JKelle30M  MpPEACTaBiIsieT  CcoO0oi
MPOCTETUYECKYIO TPYIIY BaKHBIX T€MOMNPOTEUAOB: I'€MOIVIOOMH, LIUTOXPOMBI,
(dbepMeHTHI (KaTanasza, nmepokcuaasa u ap.). B Monekynax 3TUX BELIECTB KeIe30
OOBIYHO JBYXBAJIEHTHO U TaKU€ KOMIUIEKCHI Ha3bIBalOTCS reMamu. JKene3o umeet
KOOPAMHAIMOHHOE YUCJIO 1IeCTh. YeThlpe MecTa 3aHUMAIOT MUPPOJILHBIE KOJIbLIA,
MATOE€ MECTO 3aHMMAaeT OeJIOK IJI00uH, a mectoe Kuciaopoa. Kommieke ¢ 6eakom
Ha3bIBAETCS FEMOTJIOOMHOM.
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B nutoxpome C cTpoeHHe rema Takoe ke, HO MATHIM JIMTAHJIOM SIBJISIETCS
a30T aMHHOKHUCJIOTBI-TUCTUJIMHA, a IIECTHIM aTOMOM CE€pbl AMHHOKHUCIOTHI-
MetroHuHa. Komreke kobanbTa ¢ TOpPUPUHOBLIM IIUKIOM MPEICTABISIET COOOM
BUTaMUH Bi,, ATEIM HTraHmoM, B 3TOM citydae, seisieTcs rpynmna CN, mecteim —
aToM a30Ta OEH3UMUAA30J1a.

BEH3MMIMAE30N

Butamun B1, (imanoko0anamMuH) HEOOXOIUM JIJIsI HOPMAJIBHOTO KPOBETBOPEHHUS.
Kowmrmneke maramst ¢ mopGuUprUHOM — OCHOBA MOJIEKYJIBI MMUTMEHTA XJIOpOQuIIa,
MIPU YYaCTUU KOTOPOTO PACTEHHE aCCUMMIIMPYET YIIIEKUCIBIN ra3 u3 atMoc(epsl,
MpeBpalias ero U BOAY B KUCIOPOJ U YTIEBOIbI.
Ilpupoanble  coequHeHHsT  HWHAo0JA. VHIOO —  KOHIACHCHPOBAHHOC
TEeTePOIMKINYECKOE COEIUHEHUE COCTOsIee M3 OCH30JIbHOTO U IMHPPOTHHOTO
koser. Ilo XWMHMYECKMM CBOMCTBAM HamoMHHAeT MHUPpoa (amumodoOeH,
MPOSIBIISIET CIA0OKUCIIOTHBIE CBOMCTBA, BCTYMACT B PEAKIIUHU AIEKTPO(PUIHHOTO
3aMEIIeHHUs ), HO 3JICKTPO(PUIBHBIC PEareHThl B OTJIWYHUH OT IUPPOJIa B OCHOBHOM
BCTYNAIOT B B-IO0XKEHUE WK 3-TIOJIOKECHHUE.

HanbGoimee BakHOe OMOJIOTHYECKOE 3HAUEHHE HMMEIOT TaKUe BEIIEeCTBa,
MIPOU3BOIHBIC WHIO0JIA, KaK TpUNTO(aH, CEPOTOHUH, MHAOIMITYKCYCHAsI KUCIOTa U

Ap.

BHg~ CH—Coon Bhg~ CHa~ NH; EHZCa0K

MHAON TRMNTOMAH CEQOTOHWH MHAOMMIYKEYCHAR K-TA

Tpunrtopan  wim  e-amuHO-B(B’-MHIOMMI)YKCYCHAsE ~ KUCIOTAa — —
"He3aMeHMMas aMUHOKHcioTa", oOpasyromascs npu THUEHUH OenkoB. B
3aBUCUMOCTH OT MYyTH MeTaboiu3Mma TpunrodaHa B OpraHuzMme oOpazyroTcs
pazHooOpa3Hble Tpou3BoJHbIE. Hambosiee BakHOE HampaBiieHUE MNpeBpallieHUs
TpunrtodaHa — rUIPOKCUIMPOBAHUE C oOpa3oBaHueM cepoTOHMHA. CEepOTOHUH,
WU 5-OKCUTPUIITAMUH — TOPMOH, MOBBIIIAIOIINN KPOBSIHOE JABJICHUE U BMECTE C
TEM PEryJIupYIONIMN TCUXUYECKYIO JlesITeNbHOCTh. [lpeamonaraercsi, 4TO
CEpPOTOHUH SIBISIETCS OJTHUM U3 HeMpoMenIuaTopoB rojioBHOro mosra. Hapymienue
€ro HOpPMajJbHOTO OOMEHa B OpraHu3Me BeaeT K Imu3odppeHur. B Hopme
CEPOTOHHWH OKHUCIISIETCS B 5-THAPOKCHU-P-HIOIUITYKCYCHYIO KHCIIOTY W BBIBOJUTCS
c MouoH. [pyroi myTh mpeBpalieHuss TpuntopaHa MPOUCXOIUT MO BIUSHUEM
THUJIOCTHBIX OakTepuil B KHUIIEYHUKE >KUBOTHBIX M ueloBeka. [Ipu stom



oOpasyeTrcst  sIAOBUTHIN

TPUIITAMUH,
VWHJOJIMIIYKCYCHYIO ~ KHCIIOTY,

KOTOpPBIA TIPU OKHUCIIEHWU JaeT [3-
Ha3blBaeMylo eme rerepoaykcuHom /MYK/,

MOCHEeAHSsA IeKapOOKCUIUPYETCsl, MPeBpallasich B 3-METUIUHIION WJIH CKAaTOI.

Ckaron 06J1azxaeT HCIIPHUATHBIM  3allaXOM 3KCKPCMCHTOB.

OO0myro cxemy

npeBpalieHus TpunTtopaHa MOXKHO MPEACTABUTH CIEAyromuM oOpa3om (cxema

1):
Cxema 1
Metabonu3m TpunTodaHa
NH5
CH C':HCOOH CHQCHQNHQ CH, COOH
H N\ H H
~C0y
|
H : " N
5 I'nnponcurpurrro‘au S-THApOKCHTPHATAMKN (5-FuaponcH-g-unaonun)-
(copoTOHUH) YHOYCHUN KHCAOTA
Fua.puucnnuponnn.
H CHCOOH HQCHQN H,
Ny
\
H
wunroaam Tpunvamny
[+ aunno-p-fp‘-umonnn} NPOfIHONOAAA HNGAQTE)
ORucAUTEALNO l Onncnenne
AE3aUNHHPOBAHWE
CHiCO-COOH H,COC0H
N\ (01 EJK&
-CGO,
| |
H H
[ pagnan p-v YHOY HHCADTA
Ectb npyrue myTtu npeBpainieHus Tpuntodana, Hanmpumep, OKUCIUTEIbHBIN
pacian mno cBsi3w C2-C3, mnpuBomsIMX K OpPTO-aMHUHO(EHONIY, OpTO-

aMUHOOEH30MHOW KUCIOTEe W T.JA.. MIHIOIBbHOE KOJBIO BXOAUT TaKKE B COCTaB
TaK Ha3bIBAEMBIX TaJUIIOLIMHOTEHOB, IpPHU BBAEHUM  KOTOPBIX B OpPraHU3M
YEJI0BEKa MMPOUCXOAUT HAPYIICHUE ICUXUYECKOUN AEATEIIbHOCTH.

Tak B MekcukaHckux Tpubax cemeiictBa Psilocybe waxomurcs
MICUJIOIMOWH, BbI3BIBAIOIIMI  3pUTENIbHBIC TaOIUHAIMU,a W3 CHOPBIHBU
3JIaKOBBIX TMOJYYalOT AUATHIAMUJI JIM3EPrUHOBON KHCIOTHI, SIBISIONICHCS
AHTarOHUCTOM CEpPOTOHMHA. CMHTETHYECKUH JIEKAPCTBEHHBIN MpenapaT UHIAOIAH
o0JiajlaeT aHTUIETIPECCUBHBIM JIEHCTBHEM.
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OW3TUNAMIH NW3ERTMHOBOM MHACNEH

KucnoTel (1T

Nupon BXOAUT TakKe B COCTaB CHHErO KPACUTENISI-MHIAUTO, MOJYYEHHOTO
OKHCJICHHEM MHJIOKCHIIA, COJIep Kallerocs: B CoOke pacrenus Buaa Indigotera.

MewnoyubuH
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B ocHoBe anmkanoupoB Harmaja nmexut auHCHHAs TPUIMKIMUYECKAs CTPYKTypa,
POJICTBEHHAsI OJJHOBPEMEHHO MHJOJY M MHUPUANHY: POJOHAYAIBHOES COCTUHCHHE
TAKOTO THUIIA ITUKJIOB HOCHUT Ha3BaHue P-kapOosmHa. CXOHOE CTPOCHHE HUMEIOT
Oosiee BaxkHble ankaionasl lohimbe, u3 HUX HamOonee BaKHOE 3HAUECHHE UMEET
pesepnuH. DTO COCAMHCHHE HAXOAUT IIMPOKOE NPHUMEHEHHE IpU JICUSHUH
THIICPTOHUYECCKOW  OOJIE3HH, a TakKe KaK YCIOKauWBalIlee CpPeICTBO
(TpaHKBWJIN3aTOp), JCHCTBYIOIIMKA Ha IICHTPAJIBHYIO HEPBHYIO CHCTEMY.
TpankBHIM3HpYIOIIEE JCHCTBHE, IO-BUIUMOMY, OOYCJOBICHO ITOHMKCHUEM
KOHIICHTPAI[MH CEPOTOHHHA B MO3TE.

N

I
H 0CHg

}{apﬁlﬁnuH FeaepnuH

brosornueckoe 3HadeHHE NPOM3BOAHBIX HMHAA30ja. OIHUM U3 BaKHBIX
MPUPOJHBIX MPOU3BOAHBIX WMHUA30JIa SBJISCTCS AMHHOKHCIOTAa — THCTHIMH,
MPEJCTABIISIOIIAA COO00H  a-aMHUHO-4/5/-MMHU1a301MT TTPOTTMOHOBON KHCIIOTHI.
['McTUAMH BXOJHUT B COCTaB MHOTHX OCJIKOB, B TOM YHCJIe TJIoOnHA. B remoriio-
OWHE TMPUIMHOBBIN aTOM a30Ta MMHIA30JIbHOTO KOJIbIIA TUCTHIMHA, BXOJISIIETO
B TJIOOWH, CBSI3BIBACTCS C aTOMOM JKeJie3a rema.

[Tpu pepMeHTATHBHOM pa3IOKEHUH TMCTHAWH, KaK U JPYTUC 0-aMHHOKHCIIOTHI,
JIeKapOOKCHIIMPYETCs, TpPEeBpamiasch B TUCTAMHH, OKAa3bIBAIONIMN CHJIBHOC
dusnonornyeckoe jaeiicteue. OH yXKe B MaJIbIX J103aX PE3KO MOHUKACT KPOBSHOE
JABJICHUEC W pacIIupseT Kamwisipbl, a TaKXKe aKTHBH3UPYET TJIAJIKYIO

MYCKYJaTypy, YCWINBas NEPUCTAIBTUKY.
" , CH~ CH—CODH " LCH CHy—NH,
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[TMCTHOKH [CMCTamMKH
JlefcTBHIO TMCTaMUHA MIPUITUCHIBAIOT HEKOTOPbIE AJJIEPTUUECKUE PEAKIIUH,
HampuMep, Takoe 3a0ojeBaHMe, Kak KpanuBHuIA. [losToMy cyiiecTByeT B
HacTosilee BpeMsi OOJbIIOE KOJWYECTBO AHTUTUCTAMHUHHBIX IIpenapaToB —
JTUMEJIPOJI, CYIIPACTUH, TABETUI U JIP.
Bonbiryto posib urpaet rucTUIMH BO MHOTUX (PEPMEHTATUBHBIX PEAKIIUIX
KHCJIOTHO-OCHOBHOTO XapakTepa, 3a CUeT TOro, YTO MMHJIa30JIbHOE KOJIBIIO UMEET
nBa Buaa azotra — "mupponbHbii" B NH rpynne, u "nupuaunossiii". OOnanas

aM(oTepHbIMU CBOMCTBaAMHU, TUCTUANH CIIOCOOEH OCYHIECTBIISITH KUCIOTHBIN IO



"MAPPOIBLHOMY a30Ty" U OCHOBHOM - MO "MUPUIMHOBOMY a30Ty" — kaTtanus. Tak,
BXOJSl B COCTaB MHINEBAPUTEIBLHOTO (EepMEHTa XUMOTPUIICUHA, TUCTUIUH
Y4aCTBYET B KUCIOTHO-OCHOBHOM THPOJIN3€ MENTUAHBIX CBA3EH, 00pa30BaHHBIX
apoMaTUYECKUMH aMUHOKHUCIOTaMU ((peHUIIaTaHrH, TUPO3UH, TPUNITO(DaH).
JlpyruM  BakKHBIM  TPOU3BOJHBIM  HUMHJA30jia  SBIsETCS  OCH3MMUAA30,
NpEACTAaBISAIOMIMN  cO00Ml  KOHIEHCHUPOBaHHYIO  cucTeMy  OeH3ona U
MMHJIa30JIbHOTO KOJIblIa. BeH3MMHIa301 BXOAUT B COCTaB MHOTHUX MPUPOIHBIX
BEILIECTB, B YAaCTHOCTM BUTaMHHA B,,a TakXke JEKapCTBEHHBIX CPEJCTB,
HarpuMmep, Jaubaszonia /2-0eH3WIOCH3UMHIA30J1/, TMOHIXKAIOIIET0 KPOBSIHOE
JIaBJICHUE.

Beaumuaason AufAazon

IIpupoanblie coeqnHeHNsl, POACTBEHHbIe MUPUAMHY. PO NUpHUIMHA BXOJUT B
COCTaB MOJIEKYJbl QJIKaJIOWJa-HUKOTHHA, KOTOPHI B BHJIE COJIEW JINMOHHOW U
sA0JIOYHOM KHCIIOTHI COJEPKHUTCA B JHUCThAX Tabaka. HukoTun — OecuBeTHas
MacIIIHUCTAas dKUJKOCTb, JIETy4asl.

HukoTuH — cuiibHOE OCHOBAaHUE, JIETKO OKUCIISIETCS Ha BO3/lyX€, MPEBPAIAsICh B
HUKOTHUHOBYIO KHCJIOTY. HeOoblre KonnyecTBa HUKOTHHA BO30YKIAI0T
HEPBHYIO CUCTEMY, OOJIbIIIKE J103bl OU€HB SOBUTHI. HECKOIBbKO MUILIIUTPAMMOB
€ro BBI3BIBAIOT MAPAINY AbIXaTEIbHBIX IIEHTPOB. B O0NbIINX KOJIMYECTBAX
HUKOTHH NPUMEHSETCS (ThICSIYM TOHH) B KAUYE€CTBE MHCEKTUIUAA AJIisl OOPHOBI C
BpPEIUTENSIMU CEJILCKOTO XO34ICTBA.
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HUKOTHH HUKOTHHOBAs1T KHCIIOTa

HukoTuHOBast KUCTIOTa U €€ aMU/JI, TAKXKE BAXKHBIA B OMOJIOTMUYECKOM I1JIaHE
MPOU3BOIHBIEC MUPUINHA. DTU COSAUHEHHUS U3BECTHBI, KaK J1Be () OPMbI BUTAMHUHA
PP, npumensitomerocs B MeAULMHE [HS JiedeHus mnemarpsl. Kpome Toro,
HUKOTUHAMUJ]  SIBIISIETCS.  COCTaBHOM  4YacThl0o  (DEPMEHTHBIX  CHUCTEM,
OTBETCTBEHHBIX 32 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE MPOIECCH B OpraHU3MeE.
BaxubiMu  QepmMeHTaMH Takoro THIA MOXHO Ha3BaTh JETUAPOreHa3bI-
HUKOTHHamMuaaneHuuaunykieotun /HAJI/ u  ero  dochar /HAAD/,
cymecTBytoniue B oxucienHoit /HAJI", HAJI®'/ u Boccranosnennoii /HAJH,
HAJA®H/  dopmax.  CrpykTypHbIi  (dparMeHT  3TUX  JAETHAPOreHas3-
HUKOTHUHAMUHBIA OCTaTOK B BHJIE€ MUPUIMHUEBOTO KaTHOHA. B pe3ynbpTate BoOC-
CTAHOBIIEHHS 33 CYET NMPHCOEAMHEHMs Tuapuia-uona xk HAJL', mupumuHmeBoe
KOJIBIIO TepexoauT B 1,4-mu-rugponupuinHOBBIN (parMent. [laHHblld mponecc
oOpaTuM.
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B monekyne HAJIH apomaTHyHOCTh NUPUAMHUEBOTO LUMKIIA HAPYLIAETCH,
YTO CBSI3aHO C MOTepel cTabmibHOCTH, a 3HauuT 3Heprust HAJIH Oyzaer Bhiiie,
yem y HAJI", T.e. mpoucxomut 3amac »uneprun 8 HAJIH. Dta sHeprus 3atem
pacxonyerca B JOpyrux — OMOXMMHMYECKHX  Tpoleccax,  TpeOYyroImx
SHEPreTUYECKUX 3aTpar.

HukoTuHaMuz sBISIETCS COCTAaBHOM YacThIO JIEKAPCTBEHHOTO IMperapara
KOpAUaMUHA (IUATUIIAMU]T HUIKOTUHOBOUM KHUCIIOTHI), SIBASIOIMIMICS 3(PHEKTUBHBIM
CTUMYJIATOPOM LEHTPAIBHON HEPBHOU CUCTEMBI.

Butamunsl rpynnsl Bg, Takxke coaepxkaniue B MOJEKYJIax Ipo MUPUIUHA,
BXOJST B CTPYKTYpbl (EPMEHTOB, PETryIUPYIOIUX OCNKOBbII OOMEH U
KaTaIU3UPYIOLIUX TaKue peakiuu, Kak nepeaMUHUPOBAHUS u
NeKapOOKCWIMPOBAaHUST aMUHOKUCIOT. [IlpuMepamu ButamuHoB rpynnel Bg
SIBIIIOTCA TIMPUIOKCAID, TIMPUIOKCOT, HI/IpI/II[OKfaaHB(i)OC(i)aT.
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CrnenyeT OTMETUTD U IPOU3BOJIHBIE H30HUKOTUHOBOU KUCIOTHI /Y-
MUPUIUHKAPOOHOBOM KUCIOTHI/. K HUM OTHOCSTCS MPOTUBOTYOEPKYJIE3HbBIE
JeKapCTBEHHbIE MIpenapaThl: Ty0a3ua, GTuBazui u Jp.
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KHCJIOTa
Ilpupoanbie coequHeHHs, POACTBEHHble NUPUMHIANHY. [IMpUMUIUHOBBIN
IUKJI CONIEPXKUTCA B THUMHHE, UWUTO3MHE W ypaluie, Ha3bIBAEMbIMU
MUPUMHUIMHOBBIMA OCHOBaHUAMHM. [[MpUMHINHOBBIE OCHOBAHHS BXOISIT B COCTaB
HYKJIEMHOBBIX KHUCIIOT U psifa KopepMeHTOB. [[1s MUPUMUIMHOBBIX OCHOBaHUU
XapaKTepHa JaKTUM-JIaKTaMHasi TayTaMeTpusl.
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TIMIIH 12,4 - ,u,Hru,u,pUch a- METunnupHMH,ﬂ,HHHS MW ETUNYRALMAT
O6piuHO nakTamHasi (opMa B paBHOBECHMU MPe00JIaaeT, UYTO HIpaet

0O0JBIIOC 3HAUCHUE B (bOpMI/IpOBaHI/II/I CTPYKTYPbI HYKJIICMHOBBIX KHCJIOT, TaK KaK
JJaKTaMHasd (bopMa Jac€T BO3MOXKHOCTBb O6p2130BBIBaTB IIPOYHBIC BOAOPOIHBIC

CBSI3U.
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MHorue nTpou3BOJHBIE MUPUMHUJIMUHA UCIOJB3YIOTCS B  KadyecTBe
TEpPaneBTUICCKUX CPEACTB. Tak, KamueBas COJb ypaIwi-6-kapOOHOBOM,
(OpOTOBOI1), KUCIOTBHI — CTUMYJISITOP OOMEHHBIX MNPOIECCOB, METHITHOYpAIUI
MIPUMEHSIETCSL TIPU JIEUEHUU 3a00JIeBaHUM, CBA3aHHBIX C HapylleHueM (YHKIUU
IIUTOBUHON 3Kele3bl, a psia cyidbdamMugHbIX npenapatoB (cyiabdasuH,
cynbhaauMe3nH, CyabQaIuMETOKCMH | JAp.) TMPUMEHAIOTCSI B KadyecTBe
3 PEeKTUBHBIX AaHTUOAKTEPUATBHBIX CpeI[CTB
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Hpyroii OonblION KJIacc MNUPUMUAMHOBBIX TIPENapaToB COCTABISIIOT
COCMHEHUSI, B OCHOBE KOTOpPBIX JIEKUT 2,4,6-TPUOKCUNIUPUMUIVH WIIA
OapOutypoBasi kuciaota. Tpu TUAPOKCUIBHBIE TPYHIBI NPUAAIOT 0apOUTYpOBOM
KHCJIOTE€ CHJIbHBIE KHCJIOTHBIE CBOMCTBA (CHJIbHEE YKCYCHOM KHCJIOTBI), a TaK¥Ke
CIOCOOCTBYIOT ~ OOpa30BaHMIO HECKOJBKUX TayTOMEPHBIX  (QOpM-TaKTHUM-
JaKTaJdbHBIE M KETO-eHONBbHBIC. lIpeoOmamaromuii Tayromep OapOUTYypoOBOM
KHCJIOTBI — TpHOKCO(dOopMa.
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Tpruokcodopma (1aKTam) TproKcupopma (JIaKTHM)

[IpousBomHBIE OapOUTYPOBON KHUCIIOTHI, COACPIKAIIUEC 3aMECTUTCIH Y
atoma C-5, Ha3pIBalOT OapOUTypaTaMu. ITU COEUHEHUS CYLIECTBYIOT TOJIBKO B
JAKTUM-TaKTaMHON (opMe M JIETKO 00pasyloT CO IeIoYaMi HEpacTBOPUMBIC B
BOJIC COJIM,IIPY ITOM B MOJIEKYyJie OapOuTypaTta Ha METAT 3aMEMIAeTCsl TOJIBKO
OIMH aToM Bojaoponaa. bapOuTypatbl IUPOKO TPUMEHSETCS B KadyecTBE
CHOTBOPHBIX cpenctB. K HuM otHocsaTcs: BepoHan R,R’=C,Hs, ¢penodapOuran
R=C,Hs, R’:C2H5: 6ap6aMI/IJ'I R=C,Hs R’=C5H11 /I/I30/ U Jp.
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J'IEIHTEII'u'IHEIH NAKTHMHEA HATHHEEAA Eleanan CDEHDEEIDEHTEIJ‘I
AapBUTYRaTE conkt BapAWTYRaToOE

[MupuMHIMHOBOE KOJIBIIO BXOJUT U B COCTaB BaXKHOI'O BUTAMHHA THAMUHA.
Tuamun — BuTamun B, He1OCTaTOK KOTOPOTO B OPraHU3ME BbI3BIBAET
3aboneBanue "0epu-0epu". Tmamun, He0OX0AMMas COCTaBHAS YaCTh MUIIH
yenoBeka. [oTpeOGHOCTh B BUTAMUHE CBSI3aHA C TEM, YTO OH BXOJUT B COCTaB
Ko(epmeHTa KokapOOKCHUIa3bl, IPUHUMAIOIIETO YYaCTUE B
JeKapOOKCHIMPOBAHUHI a-KeTOKI/ICJ'IOT U CHHTe3a aneTuiikopepmenta A.
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IIpupoanblie coenuHeHnusi, poAcTBeHHbIe MypuHuy. [lypun npenacrasiser coOoi
OMIMKIINYECKOE COEAMHEHNE, COCTOAIIECE U3 MTUPUMUIUHOBOIO U UMH1a30IbHOTO
konen. [lpow3BojHBIE MypUHA HMEIOT HCKIIOYUTEIbHOE OHOJIOTHYECKOe
3HAQYEHUE IIPEXKIC BCEr0 IMOTOMY, YTO HEKOTOpPhIE €ro OKCHU- U
aMUHOIIPOU3BOJIHBIE BXOJSAT HaApsAly C NUPUMUIMHOBBIMU OCHOBAHUSIMH B
CTPYKTYPY HYKIEHMHOBBIX KHUCIOT W HMEIOT, TakKuM 00pa3oM, OTHOIIECHUE K
MpOrpaMHUpPOBAHUIO  CHHTE3a OEJIKOB B OpraHu3Meé HM K  SIBICHUSIM
HacnencTBeHHOCTH. Crofla K€ OTHOCSTCS Psii  JIPYTUX SKU3HEHHO BaXKHBIX
BellleCTB, TaKUX Kak AT®-nepeHOCUHK SHEPTrud B OUOXMMUUYECKUX PEaKIUSIX U
dbochopunupyromuit areHT. AMUHOIIPOU3BOAHBIE TYPUHOB — aJICHUH U TYaHUH —
00s13aTeNIbHbIe KOMIIOHEHTBI HYKJICOTU0B U HYKJIEO3UA0B. MHOTHE HYKIICO3U IbI
MIPUMEHSIIOTCS TpPU JICUCHUH 3JI0KaYE€CTBEHHBIX OIYXOJIEW, Tak Kak o0JajaroT
AHTUOMOTUYECKON aKTUBHOCTHIO.

HyxkJeoTuabi-MoHOMepHBbIE eTUHHUIbI HYKJIEMHOBBIX KHCJIOT.
I'mapokcunypusbl, Takue Kak O-TUAPOKCUOYPUH WM THUIOKCAHTHH: 2,6-
OUTUIPOKCUNIYPUH, WM KCAHTHH, a Takxke 2,6,8-TPUTHIPOKCUIIYPUH WIIH
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Mo4YeBas KHUCJIOTa, OOpa3ylTCs B OpraHu3Me NpH MeTaboJIu3Me HYKJICHMHOBBIX
KHCJIOT.

CUAPOKCIAMYPIHEI
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TUNOKCEHTHH KCAHTHH Moveean kMCOOTA
AnHOMAYPIIHBI
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BCC 9T COCAUHCHUS SABJIAKOTCIA aM(l)OTepHBIMI/I, JIs1 HUX BO3MOXXHBI H

JIAKTUM JIaKTaMHasi TAyTOMETPUS U MPOTOTporHas. Kpome Toro, moa AeHCTBUEM
(dhepMeHTOB aeHUH JIETKO [IEPEXOUT B IUIIOKCAHTHH, A TyaHUH B KCAHTHH.
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MoueBass KUCIOTa — KOHEUHBIH MPOAYKT MeTaboJiM3Ma 4YeJIOBEKa W
KUBOTHBIX, 0COOCHHO MHOT'O MOUY€BOI KUCJIOTHI B SKCKpEMEHTax Ntuil. MoueBas
KHCJIOTa JIOXO PacTBOpUMA B BOJIE, HO JIETKO PAacTBOPSIETCA B IIeNIo4ax, o0pasys
KHCJIbIC U CPEJIHUE COJIM, Ha3bIBaeMble ypaTamu. [Ipn HEKOTOPHIX HApYILICHUSX B
OpraHu3Me OTKJIAJIBIBAIOTCA MaJOpAaCTBOPUMBIE COJIM /4alle MOYEKHCIbIE COJU
aMMOHHsI/ B CyCTaBax IMpu Mojarpe, a Takke B BUJI€ MOYECYHBIX KaMHEH.

OrpoMHO€ 3HaY€HHE B MEIUIIMHE WMEIOT METUJIMPOBAHHBIE KCAHTHUHBI,
KOTOpPbIE OTHOCATCS K TPYIIE aJIKaIOU10B: TeOUINH, TeOOPOMUH U KodeuH. Mx
MPUPOJIHBIMU UCTOYHUKAMU SBIISIFOTCS JIUCThS 4Yasi, 3epHa Kode, 000bI, Kakao.
Teopunun u TEOOPOMUH o0JaiatoT CUJIBHBIMU MOYETOHHBIMU
ceoiictBamu.Kodenn o0OBIMHO TpUMEHAETCS B MeAMIMHE Kak 3(QPeKTUBHOE
CPeACTBO, BO30YXkAarolee [EHTPAIbHYI0 HEPBHYIO CUCTEMY M CTUMYJIUPYIOIIEE

paboTy cepana.
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