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IIOfl CHIITE JTbHAfl 3 ATI I4C K A

<BuoopraHl4qecKaflxI4MI4g)_yle6lal,AI{cuu[nI4HaxI4MI,IqecKoIoMoAYJlf,
coAepxalqaf,cucTeMaTI43I,IpoBaHHbIeHayI{HbIe3HaHI4,locBf,3[IcTpyKTypbl
opraHr.rqecKr/rx ra^aa;; a ,* Orono.,"tn"u Qyuxunfl,'v\ I{crloilb3yrouren MeroAbl

opraHr,rqecrofi n snsuuecxofi xr4Muu A[' u3yr{eH,, MexaHr,r3MOB $ynruroH,poBaHl''','

6uororn'{ecKl,I aKTI'IBHIIX MoneKyn'

I{enr yue6nofi AI,ICqUIIJMHu <<EnoopraHl4qecKa' xl4Mr4fl>> - soptvtltpoBaHue

6asosofi npoQeccraonalr,Ofi KOM[.T.HIII4I4 An' [oHI4MaHur sraauxo-xl4Ml4qecKux

ocHoBxI43HeAeflTeJIbHocT}IqeloBeqecKo[oopfaHl43MacyqeToMHayqHbIx
AOCTUX.H*ttrt u coBpeMeHHbIx MeToAoB I4CCJI.A.Ba.'nfi B xoAe peueHh'I MeAHKO-

6uouoru'recKl,Ix lI MeAI'luuHcKI'Ix npo6neru' 
-

3alalu yue6rroft A,.q,,,,,n", <<EuoopraHl4llecKafl xuMl{q) cocToflT B

Qopurrpo B,,y|V HarIHbIx sHaHI,Ifi o KJlaccplQrarauura, HoMeHKnaType, cTpoeHI4I4 l,I

csoficrsax ocHoBHbrx KJraccoB opraHr.lqecKr4x coeAI'IHeH uit; turmqHblx MexaH H3M ax

opfaHuqecKr,lx peaxunfi; arpoar* u cnoficrBax IIOJII'I- I4 rereposynrcunoHa'rlbHblx

coegunenrafi; [pupoAHbrx 6nororH.recKr, 3Haq]rMbrx coe,qunenufi; rlpI4HIrurtoB

c,rHre3a, ."*;;il;;;arlr{r4 6uororu.recK}rx MaKpoMorreKyrl, yrnreHufi rI HaBbIKoB'

ueo6xoAlEMblx Anfl IIpoIHo3I{poBaHI4s csofrcts opraHHqeCKHx CoeAuueunfi'

H anp aB JI e rrr4fl ' r4p e3ynbrar a lx xl4Murr e c KHx rrp e Bp au e:nuit'

3uaunx, yMeHUt, HaBbIKlI, [onyqeHHble IIpu v3yqe:H]/l:: - yue6nofi ALICUI4IIJII4HbI

<EuoopraHr{qecKaf, XlIMlIfl>), neo6xoAuMbl AJIf, yc[eIIIHOfo u3yrleHl{fl cneAytoulux

yue6urrx Atrcqtrlnl4H: <<@aprraaxoJlolur))' <PaAuaquoHHaf, v 3KOJIOILlqecKafl

MeAIaIII4Ho> u <<EuoJloruqecKaf, xHMI'{f, >)'

cryAeur, ocsousuufi coAepxaHl4e yue6Horo ..Marepl4ana 
yue6noil

AucqurrJruHbt, AOJTXeH o6raAas ar..qyo^.fi 6asosofi npo$ecqaoualuHofr

KoMflereHrluefi: orreH]rBarn cnoficrBa [pHpoAHbIx r4 cr,HTerr4rrecK,Ix opfaHl.qecKllx

COe,4nneUrafi, IISTSHIIIIEIJI6HO OIIacHbIX l1rfl OpIaHI43Ma qeJIOBeKa BSIIIeCTB'

uporHo3l4poBaTb I,Ix rIoBeAeHI4e s 6uonorl4qecKl4x cpeAax'

BpeayrrrTaTe}I3yI{eHu,yue6uofiAI4cIII4[JII4HrI<EuoopfaHHqecKaflXHMI,I,))
cryAeHT AOnxeH

3Harb: 
rralr'rra/'qnnrHc - HoMeHKJIarypbI; Qyn^arr'reHTaJlbHblenpaBllna MexAyHapoat3fi )('"1-l::i.:-:-

[peAcTaBJIeHuf,TeopeTHqecrofiopl-aHl4l{ecxofixuMHI,IKaKocHoByAnfIIoHI4MaHI4fl
crpoeHlrs u peaKrlr4onHoft cnoco6Hocrlr opraHr,rqecKux coeAl4HeHuit',ytaclByloullx B

lpoqeccax xu3HeAeqTeJIbHOCTI4 ;

cTpoeHue, xlrMI{rIecKIIe csoficrsa u 6uoloruqecKy}o 3Har{I'IMOCTb tloJIH- 14

rerepoQyHKIILIoHutJIbHbIxcoe4uuerrufi,yqacTByloq[xBnpoqeccax
xI,I3HeAef,TeJIbHocT}I|4flBJIf,IoIIII4xcflcTpyKTypHbIMI/tK-oMnoHeHTaMI4JII,III,IAoB,
[oJrHcaxappIAOB,6elron, HyKJIeHHOB6IX KI{CJIOT' CJIOXHTX 6uononl',IMepoB;

IIp[IHIIu[bIopraHu3aul,IuMaKpoMoneKynAnflIIoHI{MaHuflocHoBHX
QyurquoHHpoBaHr4t C I'IClOnb3oBaHI4eM cTepeoxI4MI4r{ecKI'IX flpeAcTanleuufr;

ocHoBbr cTepeox,IMI'IU (xrapanurocTb, 3HaHTHOM epvtfl, AI{acTepeorr',repm)',

ueo6xoAuMbre Airs rroHI,IMaHI,L Cnelll4QrauHocru KoMIIJIeMeHTapHoIO B3aI',IMOAefiCrsus

Ha MoJreKyIspHoM ypoBHe Seprraenra n cy6ctpara' ropMoHa LI peqenropa u r'A'i



ycnoBuq leHepupo BaHVs'cBo6oAHbIx paAI,IK€UIoB, B ToM rII4cJIe aKTI,IBHbIx sopru

KLrc,ropoAa,MexaHI'I3MpeaKuuucso6oAHo-paAl{--::::",":#[ffi::H}ffiJ#:
;TJ,i#**a:Hilffi ;;**;0,i,*3:::::,'::1.":ii;l::;J',Hil:Jff("^-nnut'".ew.,, eI(TI4BHbIx BelrlecrBt
TJJJJJi 

"ffi;ilffiH;;;;- ;'n"*' 6uororuqecxu aKrI4BHbIx BerrrecrB'

"oo.p*u*rx 
Seuonurufi ruApoKcllJl' TI4oJIbHyIo rpyrry ;

vr 4esranQerraHToB,
MOJIeKynflpHbIe ocHoBbI Aeficrsug aHTI4CenTI'IKOB Vr AEsnnWeI\rsurvu'

f,BJrf,rculuxc{ clupTaMl4, $euolauu, aJIbAeI v/law]?.' r{eTBepTHqHbIMLI aMMOHI4eBbIMI4

coeAI,tHeHLrflM,U U AP'i

HiJ.t"o"qlrpoBarb opraHr{qecKr4e coeAuH€*l-Hf,-::-.tlo^"^::.|f, I:';L"#"#
cKeJrera,r IIo [pHpoAe syuruuoHaJrbHbrx rpyilr; cocraBJrflu QoprnryJrbr uo Ha3BaH[IO

14 IIo crpyrrypnofi Qoprr,ryne AaBaTb Ha3BaHre [peAcraB]IreJlflM 6roJloru'{ecKl4

BaxHbIX BeIrIecrB I{ neKapcTBeHHbIX CpeAcTB;

BbrAeJr{Tb QynruraoHaJlbHble rpyllllbl, orpeAenqTb peaKut4oHHble ueHTpbl'

coflpflxeHHbre r,1 apoMaTur{ecKl'Ie Qparvrenrbl B MOJIeKynax AJI, fiporHo3l.poBaH,',

xI4MI4IIecKofo IIoBeA eHk|fl,opIaHI,IqecKI,Ix coeAugegufi ;

onpeAenrrb B crpyKrype 6uoloruqecKl'I 3HaqI'IMbIx MoJIeKyn rugpoQI4JIbHbIe 14

ru4poQo6Hbler{acTKu,uxcnoco6gocTbpacflpeAeJlflTbc,BcpeAaxopIaHH3Ma;
KaqeCTBeHHOOIIeHI'IBaTbKI'ICJIOTHO-OCHOBHbIeCnOfiCrSaOpraHI4qeCKI'Ix

coe^guenufi, yqacTBylouux B [poqeccax xH3HeAeflTeJIbHocTI4' JIeKapcTBeHHbIX

cpeAcTB'aTaKxeBeIIIecTB,IIoTeHuI,IzubHoo[acHblxAIqopfaHH3MaqenoBeKa;
[porHo3[poBaTb HaIIpaBneHI4e v pe3yJIbTaT xlaMur{ecKux npeBpalqe]Huitr

opIaHuqecKllx coeAI4HeHI',II4 ;

BbIIIoJIHflTbllpocrefirunexI4MI4qecKI,Ie3KcIIepHMeHTbl.-no:l:ry.:iY-
aHaJI[3oM rr oQopr,uIeHHeM pe3ynbTaToB; IloJIb3oBaTbc, c[paBotlHofi lurepaTypot,l 14

rrolrrrarb "aooioorMyro 
zHQopooauraro Ha coorBercrByloqux cafirax B cerl4

I4ntepner;
BJIaAeTb:

MeToAaMI,I[poBeAeHI,If,KaqecTBeHHbIxpeaxuufiHaBaxHeH[Iue
QynxuuoHaJlbHble rpynrrbl opraHuqecKl'Ix coeAraHennfi ;

HaBbrKaMn 6egonacsofi pa6oru B xl'IMuqecxofi na6oparopnu: o6pauleHue C

xl4MlIrlecKofi uocyAofi , ropelrofi ' 
r4ou4TbrMH H neryt{I4Ml4 BeIrIecrBaMLI'

B paMKax o6pasonareJlbHolo [poqecca no Aausofi yue6uofi AI4cIIu[nI4He

cryAeHT AoJrxeH upro6pec* He roJrbKo reoperl'IqecKue 3HaHu', [paKTI4r{ecKI'Ie

yMeHr,r, H HaBbrKr{ no cleIIHaJIbHOCTI4, HO I4 pa3BI4Tb csofi IIeHHOCTHO-IHLIHOCTUUIfr',

AyxoBHbrft uoresqrEal, cQopMHpoBaTb KarIecTBa IIaTpI{OTa I',I rpaxAaHttHa' foToBofo K

aKTuBHoMy rracrr4ro B 3KoHoMuuectrofi, npor{3BoAcrseHHofi, couuaJlbHo-KyJlbrypnofi

u o6ulectseHHofi xrl3Hu crPaHbI'

BceroHaH3yqeHueyue6rrofiAucIIHIIJII4HbIoTBoAI4Tc'l08axaaeMHqecKHx
qac6B. Pacnpe4eJleHl4e ayAI4TopHbIx qacoB IIo BHAaM sa1sr:uir" l2 uacOs .,rerUr'ril (n

roM qHcrre 4 qaca ynpauaeNaofi caMocrotrelrsofi pa6orH (ycP))' 54 qaca

na6 op aropHbrx zau'{ru-it,-42'Aaca c aMocTofl relrs ofi p a6 orst cTyAe HTa'

flporvrexyTotlHzul aTTecTaIIUq [poBOAI4TCfl' B CSOTBSTCTBI4I4 C yre6urtM IIJIaHOM

rro crequ-"notu n Qoprr're gK3aMeHa (1 ceuecrp)'
(Dopr,ra [oryr{eHllr o6pa-:onaHlafl - or{Ha' AHeBHas'
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c oAEPXAHI4E ytIEEHOI o MATE PTIAJIA

l..TeoperuqecKHeocHoBbIcTpoeHufHo6uue3aKoHoMepHocTlI
peaKIIroHnofi cnoco6nocrrl opraHHqecnux coeAlrHegufi

L.1. BneAenne B y"a6nyto AIICqIIIIJIIIHy <<EuoopraHllqecKaf xttMllfl>)'

K.naccuQlrKa IIII r I{ H oM eH KJI ary pa op ra H u q ec KIr x toto " :11,1^,
Kparxnfi ucTopI/IqeCXUfi O".p*' pa3BilrT- lfl' 6noopranuqecxofi x[Mrll4' Mecro

6uooprannqecrofi xIIMuI4 , ,.OrU,"*o*' o6pasonanlru' 3alaqu 6uooprauuuecrofi

xl,rMr{}r xar yre6nofi AracqurrJr,rHbr. o6rexru, r{3yqaeMrre 6uoopraHr4qecKofi xurrauefi'

KnaccuQ ;11Ka1111f, opraHgqecKl4x coeAuuesufi tro crpoeHl'Irc yrnepoAHoro

cKeJreTa I{ [pupoAe QyurUnoHEIJIbHbIx rpy1111' OcHosHlte KJlaccbl opfaHHqeCKHx

coeAunenufi. ,,.- ^  
ocHosHHenpaBI,InaHoMeHKJIaTypbIIUPACopraHI'IqeCKLIXCOeAHHeHI{I',I;

3aMeCTprTeJIbHafl I,I paA[K€lJIurO-$ynrqUOHiUIbHaf, HoMeHKnaTypa'

1.2. X[[ru.recKafl cBfl3b H B3a[rMHOe BflIIqHue aroMoB B OpraHlrqecnofi

MOJTeKyJIe

SlerrpourroecTpoeHl{eaToMayfJlepoAa]l1.aToMoB-opfaHoreHoB.
fu6pra4n3aurrfl uro*rr* Op6utanefi. Tuuu tu6puguza]qJ/lt4' Tunu xI4MI4qecKI'Ix

cssgeft B OpraHr{qecKux coeAI4HeHUsX. ocuoBHble xapaKTep}IcT}IKI4 KOBZIJIeHTHbIX

o- Lt rc-cBflsefi. BoAopoAHbIe cBfl3I,I'

CouprxeHue. BuArr conpflxeHufl: fi,fr- k| P,T-, ConprxeHHble cHcTeMbl C

orxprtroft qerlblo: 1r3-4ueu,, noJrr4eHbr, aJrJrr,JrbHbre r4oHbr v a,,rvrlrbnurft pagural'

CoupxxeHHble cHcTeMbI c aalaxnyrofi qenblo' ApouaruqHocTb' flpanulo

apoMaTI4rIHocTLl Xpgelq. AporrlarurlHogTb 6eHsOuAHrtx vr He6eHsOuAHbIx

coeAusesufi. 3ueprur .orpr*arrr. Teprnro.uuHaMuqecKac Cra6IElrsocTb

6nolornqecKLr BaxHbrx MOJIeKyn c oTKpbITbIMI4 V 3aMKHyTbIMI4 CO[pflxeHHbIMH

CI,ICTEMAMI,I.

BsaurvrHoe BJrLrrHr{e aToMOB B MOneKyJIe: I4HAyKTUnUrtfi Lr Me3OMepHbII'I

3JreKTpoHHbIe sQsexur 3aMecTlaTenefi' 3nexrpouoAoHopHble kr

sJreKTpOHOaKrIenTopHbre 3aMecTI,ITelU. PacupeAeneHl',Ie 3JIeKTpOnso[ IIJIOTHOCTU B

MoJIeKyJIe. PearquoHHble IreHTpbI'

1.3. IIpocrpaHcTBeHHOe CTpOeHne fi cTepeol{3oMepHf opfaHrqecKHx

MOJTeKyJI

Konsnry pawrfl. u ronQopMaIILIf, KaK cnoco6rt onuc a]g.Io.fl' IlpocrpaHcrBeHHoro

cTpoeHlat MoneKynbl. Csssr npocTpaHcTBeHHoro cTpoeHtfl c Tnnovr rH6prag'Y3aqlr-la

aroMa yrJrepoAa. MoleKyntpHble MOAeJII4, CTepeoxuMl',IqecKlle sopuylst',

rpoeKUI{oHHbIe Qopnynu @Hurepa, Soprvrynst HsrcueHa'

Xup-"rolri. Xupalrurte MoJIeKynbI. Acurrlvterpuuecxufi aroM yrJlepoAa'

3sanuaovr epvrfl,. ourH.recras aKTHBHOCTb. orsocureJlbHajl D- u L-cucreua

cTepeoxl{Nrn.Iecxofi HoMeHKJIaTypbI. IluqepunosHfi €UIbAerIlA KaK

ronQurypaUrloHHblfi craH4apr. flonsu4e o R, S-uorueHKnarype' Crepeol43oMep6fl

MOneKyJI C gAHI4M, AByMs V 6olee UeHTpaMI'I xHp€UIbHocTI{: 3HaHrl4oMepvfl v

o-Al4acTepeoMepplf . MesoQop1arr. PaqeMn'{ecKI'Ie cMecu' floHqrlae o MeToAax

pa3AeJIeHI,Ifl paIIeMI4qecKI4x clraecefi. n-fiuacrepeoMepuf, HeHacbIIIIeHHbIx

coeAuueuufi.
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csqsr [pocTpaHcTBeHHOfo cTpoeHu'I coeAHHeHLIfl c ero 6nolorH'IecKopl

aKrlrBHocrbro. teoprara @uuepa, KorulesAa' KotrtuleMeHTapHocrb'

KonQoprvr ar44v aUuKIHqecKI,Ix COeAI4HeHUff' BU'Ufr HaIIpfXeHuil e MoneKyne:

Topcl.oHHoe u Bas-Aep-BaalbcoBo. 3HepreruqecKa, xapaKrep,crHKa xoH$oprr,'aunfr

uurKaHoB. vuosoe Harrpf,xeHr4e ra ronQopMaIIUU rIf,TlI- Vr ilrecrHr{reHHblx

ur4KILIitecKI,rx coeAuneuuit, I4X SHepIeTI4rIecKuLs xapaKTepucTuKa' Axcualg6re v

gKBaTopr{aJrbHbre 
'cBfl3I'I. 

1'3-.{uarcuaJlbHoe B3aI4MOA.ircrsue' I'IHBepc[' III4Kna'

KonQoprvr a\trv KpecJIa ITHKTI'IqeCKI4X o'- I4 P-oop* D-rlrcxo3bl' yqacrByrourHx B

llocTpoeHull KpaxM ura v UeJIJIIOJIO3bI'

1.4. pearcquoHHafl cnoco6uocrb yrJreBoAopoAoB. Pearuur paAlrKaJrbHoro

3 a M e rrle H Ir g, s Jr e KrpoQ u.n u H o ro II p u c o eA H H-e H II q t en e rr p oQ II JI b H o f o 3a M e uI e H lI fl

flossrue o MexaHI,Irr. p.u*yuu. cy6crpaT' pealeHr' peaKul4oHHrtfi qesrP'

KnaccraQ uKapfi, opraHuqecKl4x pearUufi no pe3ynbTary (laueuleHux'

trpucoeAl{Heilklg''3JIuMI,IHLIpoBaHv]iL',[epefpy[IIHpoBKI,I,oKHcJII,ITeJIbHo.
BOCCTaH."rrarur"ra, aorao6p*onaHur). Pearuuu paAI4KanbHbIe' [oHHbIe'

couracoBaHHble. Tuuu peareHToB: paAuKulnbHble' enerrpoSl,IJlbHble'

uyrneOQraJlbHble, KI'ICJIoTHbIe, OCHoBHbIe' IotrlonuruqeCrUfi pa3pblB rosaneHrHOfi

cBfl3r,r u rroHflTlre o cso6oAHbIX paAlIKilIaX ,n UeIIHbIX peaKu,flx' l-erepon,rH'{ecx,fi

pa3pbrB rosareHrHOfi cBfl3rl; xap6orau4oHbl v xap6oanraoHbl' 3lercrpouHoe v

[pocrpaHcrBeHHoe crpoeHl,Ie ,uairrl, o6pasyrorU'xcfl' ,,p]I roMoJII,3e 14 rereponu3e;

Su*ropr,o6ycloull{BalouueI{xorHocHrenbHytoycrofiul'IBocrb'
Peaxquonnar cnoco6nOcrr HacbIIIIeHHLIx yfneBO'qOpOAOB' PearUUn

paAr{KzurbHoro 3aMeIIIeHI{fl. MexannsM peaKII}II4 paAuKulnbHoro 3aMeuIeHI'LI'

peruocereKT,rBHoc*. flyru o6pasonaHr4fl. pa$vrK€urbHbrx qacrr4rr: $oronltruqecKoe,

TepMuIIecKoe pa3noxeHl4e, oKI4cJII,ITeJIbHo.BoccTaHoBHTeJIbHbIe peaKuI,II. c yqacT,eM

r{oHoB MeTuurJroB nepeMeHHOfi SaneHTHOCTI',I. floHqrHe o IIelHbIx flpoqeccax' Polr

paAr,rKaJrbHbrx peaKuufi oruc rre,,fl.s 6noro*rqecKl4x ,,poqeccax' A*usHrre Qoprrlrt

KI{CJIOpOAa, [epoKcI{AbI.
Pearquu enerrpool4nbHofo IIpI4COeAI4HeHI4fl B pflAy €InKeHOB' MexaHurv

peaKIII{I4 TLIApaTaIII4LI, KI4CJIOrgrtfi KaTUII'I3' BIuqHIae CTaT[qeCKuX 14 A[HaM[LtecKHx

Qarropon Ha perroceJleKrl{BHocrb pearqufi npHcoeAuHeHllf,' flpanulo

Mapronur,rKoBa. oCO6ennocTl{ SnerrpoQI'IJIbHOTO IlpHcoeAul1le:H]/lfl' K COnpqxeHHbIM

cIrcTeMaM : flrApaTarlr{fl 0., p-ueuacrruleHHblx Xap6ononblx KI{CJIOr'

KaqecrseHHbre peaKuI{I4 O6UapyxeHur KpaTHbIX Csssefi B aHaJIH3HpyeMoM

o6rerre.
Pearquu SnerrpoQI4JILHoIo 3aMeUIeHI4' y apoMaTl4qecKl4x COeAIIHeHI4I'I'

MexanusM peaKur{r{, poJrb KaTaJM3aTOpoB n o6pa:oeaH:avrsnertpoQulssoft qacTI'IIIbI'

Brus,ue 3aMecrr{Tenefi B apoMarr4qecKoM sApe Ha peaKIrI4oHHyIo cuoco6socrb B

peaKql{flx snerrpoQI,IJIbHoIo 3aMeIqeHun. Opu.eHTl{pytoqee BJII'tflHI4e 3aMecTurelefi'

P e arquu anKI,IJII{po BaH]r4fl, I,I f aJI of eHI4p oBaH l,Ifl ln V l v o.

Peaxquu oKprcJreHr,rfl apoMaTI4qeCKI4X COeAI4HeHnfi in vivo xar nyTb IIOBbI[IeHufl

rugpoSrnbHOCTI,I LI BbIBeAe1gi:|1'-, V3 opraHl43Ma qenoBeKa r{yxepoAHblx BeIIIecTB'



L.5. Kuc'norHo-ocHoBHble cnoficrna opraHtltlecKIlx coeAuueuufi'

Peaxuulluyrc.rreoQl{JlbHoro3aMeIIIeH[IfyTeTpafoHaJlbHofoaToMayl-,'IepoAaH
KOHKypeHTHbIe I',rM peaKIIn[ SJrI{ M I{H[poBaH llq

Pearquogsue IIeHTpbI B MOJIeKynax c[pIpToB', seHolos' TI4OJIOB' aMUHOB'

Kucrourocrb lr ocHoBHocrb B coorBercrBl,Iu c reopl4;r'ru Epeut]:T-:..i::J::

Koflu.{ecrBeHHafl r{ KaqecrBeHHag xapaKTep}rcruKa Kr4CJrOTHbrx H OCHOBH'TX cBoHcrB

opraHlrqecKlrx "o.orr"ruafi. 
o6urut !1i:-1:Y:-g.n:tt' B H3MeHeHHH KHcrIorHbrx hrlh

ocHoBHbIx csoficrs BO B3auMOCBf,3r'I C [pr4poAofi arovroB B KHCJIOTHOM I4JII{ OCHOBHOM

rIeHTpe, 3JreKTpoHHbIMl osQerrarvrn 3aMecTl'tTenefi IIpI4 9TIIX ueHTpax :
cojrbBararruoHHbrMl,r esQerravru. Toxcuqsocrs cr4JrbHblx KlIcJIor vr ocHoBaHuI4'

Arr,rQorepHocTb. BO4Opo.qHar CBs3b KaK CneuuouqecKoe flpoflBneHl4e KI4CJIOTHO-

ocHoBHbrx csoficrs. BoaopoAHble cBfl3l4 B crpy*'ypt 6uonoltEtnlepoB' Vlouuzaws

opraHurrecKr4x KrrcJror Lr ocHoBasufi n 3aB,rcr4Mocrrr or pH cpe4'' Pols I4.HLI3aIrI4I'I B

npo""raruu 6nororuqecrofi aKTlIBHocrI4'

o6qufiMexaHI,I3MpeaKul,Iu.rryrrreoQuJlbHolo3aMeIIIeHI4fly
sp3-'n6praA,r3oBaHHoro aroMa yartpoOu' Mono- vt 6urtaonexynflpHble peaKlIHH'

crepeoxrarm pau*qufi nyxneoQulruofo 3aMeUIelafl' Hyr<neosHJlbHoe 3aMeuteHue

rrlApoKc,rusofi fpyrrtl " 
..rrprux. KucloTtj Kar€uII43' Peaxuun iIJIKl4JIHpoBaHVfl'

clr.rproB, u*rroi,' TLroJIoB. Anrn,upoBaHl4e in vivo' KonxypeHTHble MoHo- v

6urvroneryJlrpHble peaKIII4I4 3JILIMHHHpoBaHI'If, y cIILlpToe' EuoloruqecKE BaXHbIe

peaKuI{I4 Aerl{Apar a\uurl{ApoKcllCoAepxalqltx coeAl4Ueuufi '

pearquu oK,rcJreHr4' C[r,pro", rioror, QeHoloe. EuoloruqecK.e OKI4CJIeHH. c

yqacrueM roQeprrrenra NAD*. IlepeHoc rI4ApI{A-I'toHa B cl4creMe NAD* - NADH'

coe,^uneuur, coAepxauue rI,IOJIbHyIo ppy[fly, Qenong6tfi 1I'IApOKCI41 KaK

aHTHOKCIIAaHTbI.
cnoco6uocrs aJIbAerI{AoB t4 KeroHoB' Pearunn

1.6. PearquoHHaq cllocooHoc'l'b aJrbA.,r.A,D rr

nyrc.rreoQlIJlbHoroIIpHcoeAI{HeH[qxxap6oHHJIbHbIMcoeAHHeHHqM
PearUUOsnrte UeHTpbI €UI6A9II'IAOB, KeToHoB' PearUuu HyrneoQraJIbHoro

rpucoeAu rrelvrs', o6rqufi MexaHI{3M peaKIII'IIl' Tf:::^"1t-:i:,-I^ll-fJJJ,Ii;
;il;;;'^'^6?p*o;;. q,rKruqecKux ronyarrer-* 

__ I:iy,i^ .T"i::""l:Tw6rr^n a TrIrllFIJI/Ig<LMYIrI\rD. vvf w

npucoeAl{HeHl{s. O6parul'rocrr pearqufi Hyrneo0urlbHoro 
J'Irt:::XXIXXX.

ffiffi;;;; rrur."r. peaxuufi alrerulnu3a\HLy tulbAorlbHoro pacurenrleH,'r'
^rrua d f,L nAI-I; nnGl

B3a[MoAe i4ct,,utc aMuHaMr. To*arrHocTb iuIbAefLIAOS' I'lcnoJIb3OBaHne aJIbAeruAoB

KaK Ae3I,IHSerranroB !I cpeAcrB AJL crepllnl43a\vt4'
pearquu oK,rcJreH,rfl u Boccrutoriarrr rap6oHHJIbHbIx coeAl{HeHrafi in vitro u

in vivo.
KaqecrseHHble peaKULII4 Ha aJIbAeIlIAHyIo ryyflfly' Pearqnu o6uapyxeHur

arleroHa.
1.7. PearcquoHHar cnoco6Hocrs rcap6oHorutx KIrcJIor tt Irx

$ynrcuuoHaJrbHbrx [poIr3BOAHbIX. Pearcuuu Hyrc"rreoQlIJIbHOfO 3aMeuleHllfl y

Tpr{roHaJrbHofo aroMa yrJrepoAa n- v,,r
PearIluorrHbleIIeHTpbIBMoneKynaxrap6oHonblxKI4cJIor.KuclorHbleCBoHCTBa

oAHO-, AByXocHoBHbIX, [peAenbHblx' HeIIpeAeJIbHbIX' apoMaTl4r{ecKnx rap6oHoastx

Kr4CJrOT. o6rqvfi MexaHI,I3M peaKul{u nyrueosuJlbHoro 3aMelqeHl'Ifl y

sp2_ru6puAu3oBaHHof. aroMa yfnepoAa rap6onoBbrx KlrcJror u ux syuKrrlroHzrJrbHblx
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[polr3BoAHbrx. pearquu o6pa:oaa Hvrfl Lr rr''rApoJll43a QyururaoHarbHblx 
npoH3BoAHt'rx

rap6ononbrx KlrcJror: agrr,rApr4AoB, raJroreHaHrr,rApplAoB, cJloxHgx sQrapoB' aMI4AgB'

Aqunupyro*u, *o.o6nocri synruraoHaJrbHbrx__rpor,3B.AHnx 
rap 6o HoBbrx Kr'lCJrOr'

CpaauurelbHtLlt xapaKTep vrcTlrKa aUI{JIIlpyIouIeil cnoco6uocru cJIoxHbIx eQnpon u

cJroxHbrx rrororpo" rap6ouonrtx KI'ICIOT; I'IX 6noloruqecKoe 3HaqeHHe'

Aqerulxo$epuenrA.Braonorl4qecKuBaxHbIepeaKUt'lllaUunl4poBaHVflcyqacrueM
u,;nQo.Outor. flonqrue o peaKul4rx SocQopunupoBaHl4q'

Aur,rAU Xap6ouonrx KLICJIOT. 
-oCO6ennocTl',I 

CTpoeHI,', arr'ruAsofi fpy'Inbl'

Kuclorno-oa"o"""re csoficrBa aMI4AOn- Auug 6ensofiHOfi ruclorrt: fl4[I[ypoBas

Kr4CJrOTa. (DyuxqraoHEUIbHbIe [poI,I3BOAHbIe yfoJIrHOfi KI4CJIOTbI: uoluufi (rr'rouenuna)

r4 He[oJrHUfi (rap6aMI'IHOBa' rucnora) aMI'IAbI; I4X K]ICJIOTHO-OCH.BH'I. csofictsa',

6nororn.recKoe 3HaqeHr4e. Erayper. I4cuo,,rsoBaHl,Ie B MeAI4uI,He yperaHoB' ypel,IAoB

KIICJIOT [I yp.I,IAOKI'ICnOT. Il[trlUnOvtOrIeBHHa, ee 6UOlOrI4qeCKI4 BaXHbIe [pOI'I3BoAHbIe

(rcpearun, KpearrrHQocSar)'
2. EuoloruqecKlr BaxHbIe

coeAHHeHIIq
2.1, Ilo.nu- tt rerepoQyHKIII{OHaJIbHbIe coeAHHeHlIfl a'nuoaruqecKofo

PfAa, yqacTByIOIrIHe B rlpoqeccax xu3HeAeqTerbHOCTr

KnaccnQ vKalllIfl. IIOJILI- U IeTeposyururaoHuulbHblx coeAHHeHnfi' KlrcloTHO-

ocHoBHbre cnoficrsa. TurruqHas peaKrrr4oHHafl cnoco6Hocrr rIoJII4- V

rerepoSyHKIII4oHaJIbHbIx coeAI'IHeHufi' Cnequsnuecrue ceoficraa' o6ycloBJIeHHbIe

B3alrMHbIM BJII,IflHI4eM l-pyln: xelaroo6pa3oBaHHe MHoIoaTOMHbIx CIII4pTOB'

0,-aMI4Hoc[LlpToB, CI,.aMI4HoKI,IcJIoT, a TaKxe BHyTpllMoneKyn,pHaq (y y- 14

6-rugpoxcr{€rJrbAerr{AoB, y- ra 6-rr4ApoKcl4- U aMI'IHOKHCJIOT, 4I',rXap6onoBblx KHCJIOT C

trr,rcroM aroMoB yrJrepoAa 4 t4,tv 5) rr MeXMOJIeKyIqpHafl (y ,-II4ApoKcI4- v

aM,HOK]rCror; uurcn^riu^r.I{urnnuecKr4e [onyarler€u,r, uHKJrr4qecKHe aHfHApHAbr'

JTaKTOHbI, JIaKTaMbI, JIaKTIIA'I, AI'IKeTOIIu[epa3I'IHbI' PearUUU gerap6OrCIIJII{pOBaHI4''

peaxuuu ,rronrrrpoBaHl{f, B-rugporcu- kr B-aIvruuorucJl6r' Tayrouepm: KSTO-

EHOJIbHAf, II JIAKTUM'JIAKTAMH€Lf, .

MnOrOarOMHbIe C[]rpTbI: 3TI{JISHIJII,IKOJIs, fiII{qepI4H, I4HO3I'IT, KCIIJII4T' COp6r'rr'

cloxnrre eQupH MHOIOaTOMHbIX C[IIpTOB C HeopfaHLIqecKHMH KHCJIOTaMH

(nurpornrq.pr", socsaru fnI.,IUepLlHa v raHoarara) vr B6ICISI'IMI4 XHpH6IMI4

K,rcJroraMra. .(eru4para\vflrJrr4rrep1aHa [pr4 HarpeBaHwu c o6pazoBaH,reM aKpoirenHa'

KaqecrseHHaq peaKrrr{, ru lror"nufi QparMeHr. flossrue o KpayH-sSupax xax

us6npareJlbHblx KoMrlJleKcoo6pasonareJlfl x'

,Ilnyxarornffrue QenoJIbI: |I4ApOXI{HOH' pe3oplll',lH, II}IpOKaTexuH' oxucJIeHLIe
a

Y.Iacrue rlrApoxl4HOH-XLIHOH IIpoqeccax

rroJrlr- u rerepoQyHKuHoHarbHble

AByXaTOMH5IX QeHOnOn. Y'IaCfUe CI4CT9M6I flIApOXllHoH-xnnur, n rtyvr*vvvsJ

6uofloru.{ecKoro oK r4crrelryg. @esom KaK aHTI,IoKcHAaHTbI. ToroQepoJIbI'

,Il,nyxocnoBHbre rap6ononrte KI'ICJIOT6I: UIaBeIIeBat, MaJIOHOBa',' flHTapHafl',

HryTapoBaf,, syrr,rapo IJafl.. ,{eru.qpupoBaHl,Ie XurapHofi KHCJI0TbI c o6pa:oBaHHeM

Qyrraaponofi.
AunnocnupTbl: Z-auusOgTaHOJI, XOJII4H' O6pasonaHHe XOJIIIHa U3 L-cepnua'

AqerulxoJrprH. Karexol aMlIHbI : 4oQ arvuan, HopaApeH €UII'IH, aApeHan pIH'

fu4porcuKrrcJloTbr: MoIorIHaf,, y16ilol11an, BlrHHAg' JIHMOHHag KI',ICJIOTbI'

Pearuur,r oKlrcJreHr4f MOIOr{Hofi H q6IO'IHOfi KHCJIOT C yrlacTl4el',r xooeprt/Iesra NAD*'
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JlutrlOsuas KI{CJIOTa. I4CUOITSOBaHI{. UI'lTpaTa AJL KoHcepBHpoBaHI{f, gonopcrcofi

KpoBI4. .{eru4par agilrflJll,IMoHHofi rnclorrt in vivo'

Orcoxucnorbl: rlIpoBHHotpaAHas, aUeTOyKCyCHAfl', IIIaBeJIeBOyKCyCHafl'

o-KerorJryrapoBn, Kr,rcJrorbr. peaxuns KoHAeHcaur4r4 rrlaBeneBoyKcycnofi KHCJtorbt H

arlerl{JlKoSeprr,renra A. PeaxULII4 AeKap6OXCmnpOBaHnfl B-xerouaclruofi KucJ'lorbl l'1

oKLIcJIureJIbHoro 4exap6orcI4JIlIpoBaHII' rr?IpoBI'lHorpa4Hofi KHcJIorbI' Kero-

eHolbHaq rayroMepl4-f, IuaBeneBoyKcycuofi xucloru'
p-InAporclrMacJrrHaf,, B-rerovraclrflHafl KI,ICJIOTbI, aIIeroH - IIpeAcTaBI4TeJII4

KeTOHOBbIX TeJr, ux 6uoloruqecKoe I4 AIIaIHOCTIITIeCKOe 3HaqeHI4e'

CaluqunoB€ur Kl4cJrora t4 ee [poI{3BoAHbIe: aIIerI4JIcEtlIlIUI4JIoBafl KI'IcJIora'

MeruJIctuuqLIJIar, SeurEncalllullJlar'
n-AunHo6ensofiHas KI'tcJIoTa vr ee [poI43BOAHbIe' o6naAaroque

aHecTe3l{pytoulr'M AeficrsueM: aHecTe3I,IH, HOBOKaI',IH. n-Atvtutto6ensofiHas KHCJIOTa

KaK cTpyKTypnrtfi KoMIIoHeHT Qonueaofi xuclorrr' ConpeMeHHbIe aHecre3HpylouHe

JreKapcrBeHHble cpeAcrBa.

cynrQaHr4JroBa, Kr/rcJIoTa I{ ee aMHA. cynrQaH}IlaMI4AHbIe neKapcTBeHHble

cpeAcrBa. fIoHsrI'Ie o6 asuaueta6onurax'
2.2. ferePoQYHKIIIroHaJrbHbIe

ferepoq[KJrrIqecKofo pqAoBr JIer(auIue

JreKapcrBeHnblx cpeAcrB. A.nralouAut
Ca.nuqunoBiul KI4cJIora Lt ee [poI'I3BoAHbIe: aIIeTUncaJII4UI,UIOBaq KHCJIOTa'

MeruJlcanl{uuJlar, SenurcalHIII'IJIar'
n-Auuuo6eHsofiHas KI{cJIora Lt ee [poI43BoAHbIe' o6laAaroqne

aHecTe3l{pyrcql,IM 4eficrrueM: aHecTe3I4H, HoBoKaI'IH' n-Auuso6eHsofiHa' KI4cnoTa

KaK crpyKrypnHfi KoMIIoHeHT $onuenofi xucloru' CoapeMeHHble aHecre3l4pytouHe

JreKapcTBeHHbIe cpeAcTBa.

cynroaHr{JroBafl Kr.rcJroTa r{ ee aMuA. cynrQaul{JIaMI4AHbIe JIeKapcTBeHHbIe

lpeflaparrr. florurue o6 aHTl{Mera6omlrax'

ferepoqu11;151 C OAHHM rerepoaroMoM: nnppon, ruoseH, 6ypu,' I4HAoJI,

ru.Ipr,IAI{H, XHHOJII,IH. ferepOqUruSl C HeCKOJI6KI4MH reTepoaToMaMH: ttHpa3oJl'

r,rMr.rAa3on, III4pI4MT4LLIH, [ypI{H. 3lexrpoHuoe V [poCTpaHCTBeHHOe cTpoeHue

lgpponbHoro u fi;g1pyr1t41oBoro aToMoB €BOTa. ApOrnraruqHocTb reTepOU[KJIOB, fi-

ug6rrro.rHbre u 7[-HeAocraroqHble apoMarr4rrecKlle cucreMbl. BlnsHne rerepoaroMoB

Ha peaKrlr{oHHyro cuoco6nocTb rrlppoJla I,1 fiLrpvLAvLHa B peaKuI'IrX gJleKrpoQunrHoro

3aMeIIIeHHr. Pacnpe.4eJleHue elexrpoHuofi nJIoTHocTH B MoneKyJlax nl4ppona V

t111pvLLkrHA. KuClorso-ocHoBHrte csoficTBa IeTepoqI'IKnI4r{ecKI4x coeAuHesufi'

TerpannppoilbHoe coeAI'IHeHrae nop$uH 14 elo [poH3BoAHbIe - nopSupunu'

apoMarl,IqHocrb, 6nororrlecKoe 3HarleHue'

@ypan. TerparuApooypan. @ypsypon, 5 -uurposypaHoBbl e IIpoH3BoAH bI e.

r"o6e". Euorzn KaK npor43BoAHoe rerpafl4ApOruosena.

coeA[IHeHHfl
r B OCHOB€

6esrolrsoro lt
naxsefiurnx rPYrrl

I4nAor
TpHTITaMHHa 14

npoucxoxAeHl{.fl.

crpyrrypnufi KoMTIOHeHT 6UOresHux aM14HOB CeporoHHHa'

pflIia 6uororuqecKpr aKTT4BHbIX BeIIIeCTB pacTHTenbHofo
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I4rrruAasor. flpororporHaf, rayroMepl'Ifl. MexuoleKyJlflpHble BOAopoAHbIe

cBf,3r{. I{tvtu4asol crpyxtypnufi KoMrIoHeHr 6uorensoro aMI4Ha rucraM,Ha'

yqacrne uMuAa3oJra B KI4gJI6TH6M H OSHOBHSM KaT€UIu3e peaKqrlfi in vivo'

flupasorr.JlerapcrneHHblecpeAcTBaHaocHoBenHpa3onoHa.5.
B,Onoru.recKr'I BaxHbIe [po]I3BOAHbIe [I4pLI AVHAi HUKOTI4HaMHA: 

'Hpl.AoKc€uIb',

JreKapcrBeHHbre cpeAcrBa Ha ocHoBe r43oHr4Koruuonofi KucJrorbr. Y'racrue

HI,TKOTI,IHaM V\AB|I,IApI'IAHOM IIepeHOCe B peaKIII'If,X 6UOlOrUqeCKOfO OKI,ICJIeHIIfl'

XusoluH I,I neKapcrBeHHble cpeAcrBa Ha ero ocHoBe'

flupnrun,4uH. Burauuu Br. Eap6rarypoBa' KHcJIora v

TayroMep ut' lapluryponofi KI'IcJIorbI I'I ee [poH3BoAHbIx'
- 

fuAPoKcI'IlypuHbI: ruloKcaHTI4H' KcaHTI4H' MoqeBaf KHcJI(

ee IIpoI43BOAHbIe,

KHCJIOTA, r4x TayroMepHble

Qopl,rrr. Conn N4o'resofi KrrcJlorbl'

flosstue o6 a-nralol,IAax'

3.Euono.nuMepblllI|xcTpyKTypHbIeKoM[oHeHTbl.
HurroproJreKyJrfl pnrte 6uoperyJrfl Topbl

3.1. YrlenoArt
KnaccrasvKa:lfrlfl, MOHOCaXapIIAOB: €uIbAO3bI, KeTO3bI; [eHTO3bI' feKco3bl'

crepeonsoMepr4fl MoHocaxaprror. D- r,r L- crepeox,M,qecKl{e pf,Abl' orrpurrte n

rl,Kr,qecrue Qopr'ru. (Dypauo3bl 14 III4paHO3bI; A- V B- anorraepsl' @oprtaylu @Hurepa

u Xeyopca. I{laxno-oKco-rayroMepl4s. Myraporawfl.KonQopl'tawvt III4paHo3HbIx

oopr* MOHOCaXapT4AOB. crpoeuue sau6olee BaxHbIx [peAcTaBUrelefi IIeHTO3

(D-pn6oea, 2-leior"r-D-pu6oaa, D-rcunosa); reKc03 (D-urorora, D-trlauuoaa'

D-ralarrosa, D-Qpyxroru;. Atuuuocaxapa (D-rnroxo3aMuH, D-tuaHHO3aMHH' D-

raJIaKTo3aMnn), rai CnOfiCtsa. HefiparrauHgBaq KIICJISTa' CHtLIIoBbIe KI4cJIoTbI'

@usu'recrue csoficrBa MoHocaxapl'IAoB'

Xmuu.recrue csoficrsa MoHocaxapr,rAoB. HyrcneoSI,IJIbHoe 3aMeLueHHe y

aHoMepHoro rIeHTpa B rllrKJrrirr{ecKux soprr,rax MoHocaxapl{AoB' o- u N-rJIUrosI,IAbI'

fraApolu3 rJII,IKorrlor. EuoJIoru'IecKH BaxHbIe peaKIII{LI SocSopnnupoBaHI,Iq

MoHocaxapuAoB. BOCCTauOBUTeJIbHbIe CsOfiCrsa ELJIbAo3' OxUclesl4e MOHoCaxapl4AoB:

fJIuKOHOBbIe, IJII,lKapOBbIe' rnI'IKypOHOBbIe KHCJIOTsI' BOCCTaHOBJIeHHe

MOHOCaXapHAOB B rJrurIHTbI: KCI'IJII T, Cop6ur' MaHI',IT; I',IX I4CnOJIb3OBaHI4e B MeAI4IIUHe'

Peaxqnu 3rrr4Mepr,r3 a\t4vr MOHOCaXapI4AOB, B3aI4MOIIpeBpaIIIeHI',Ie EIJI6AO3 V KSTO3'

HyrreoQlrJrbHoe [pucoeAHHeHI'Ie no xap6oHulruofi rpynre orxprtrofi QOprrau

.*o*o."i (pearqrau rJII{KI{poBa'.,s, 6enxon). Acrop6uHoBaJI KI4cJIora: crpoeHl4e'

cnoficrea.
EUOlOruqeCKOe 3Har{eHue MOHOcaxapI{AOB I'I Ux [poI43BOAHbIx'

O6qas xapaKrepr4crnKa r4 KJraccu$uxaqur TIoJII{caxapI4AoB. OlurocaxapHAbl'

,{rEcaxapu,qrr: M€[JI6TO3a, JraKTO3a, JIaKTyJIO3a, caxapo3a, qen1to6l4o3a' crpoenue

Alrcaxapl{AoB, TII4KJIO-OKCO-TayToM epvfl, BoccTaHoBI',ITeJIbHbte caofictsa' I-HAponH3'

KOnQoprraaUlIOHHOe CTpOeHHe M€UIbTo3bI, qello6uo:st, naKTo3bl' Por s

oJrr{rocaxapr{AoB rpyrrrrbr JraKTO3br n $oprr,rupoBaHHl'I He[aTofesuoit rr',ruxposnopbl B

Kr,rrueqHr,rxe, Heo6xoAnruofi AJrfl HOpMtLIIbHOf O IIUqe Bap eIJIdfl'.

flolucaxApk]\bt. forr,ro- 14 reTepolonl4caxapl'IAbl' Iouonolrcaxap[\b|

KpaxMaJI, (auUlOsa, aMlIJIOrIerruH), rJII4KOreH, AeKCTpaHbI, IIeJIJIloJIo3a' I-lepnUuUar

crpyKrypa ronqcaxapr,rAoB, fr,rApoJII43, rOHqrHe o Bropl4qHofi crpyKrype (avuro:a'
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rleJrnrono3a). flexrunrt (nonnranaKTypoHoBafl xucnora)' flnasN'I03aMeIUarcuII4e

pacrBopbl Ha ocHoBe AeKcTpaHa lI KpaxMaIIa'

ferepononl4caxap,Abl: rl4alypoHoBaq KHcJIoTa' xoHApoHruHcynu$arul'

flepnuuuar crpyKrypa rereporoill{Caxapl{AoB' flosgrue o cMeIIIaHHbIx

6uononuvrepax: [poTeornl4KaHbl, IJII4KO[p0TeHHbI, IJIIIKOJI]II]iAbI'

3.2. AurunonHcJrorbl
AuunoxrncJroTbl, BxoAqlque B cOCTaB 6eJlxoe' KnaccraSI4KaUH'

[poTeHHofeHHbIxaMI4HoK}IcJIoTcyqeToMpa3nuqHblxnpI,I3HaKoB:IIoKLICJIoTHo-
ocHoBHbrM CSOfiCrsaI\'I, I1O XI'IMI'I'Iecrofi npupoAe paAlIKaJIa 14 COAepxauII4XCfl B HeM

3aMeCTI{Tenefi (alnQaruqegKl4e, apoMaTI{qeCKI4e' reTepOquKJII'lqeCKI4e' CgAep1aque

rHApoKcr{JrbHyro, aMI{HOI-pyrty, rap6oxcuJlbHylo plttu aMI4AHyIO rpynfly',

cepocoAepxaullae); ro *upu*'"iy puo'*-o' (r''qpo0urlbHble v .aapo$o6nsre)'

crpoenne aMuHoK[ICJIOT, HOMeHKnaTypa, cTepeou3oMepu'', KHCJIOTHO-OcHOBHble

."ofi .,,u, 6unonrpHa,I cTpyKTyp a. Hea arr,reH,IMble aMHHoKI,IcJIoTbI.

MeTOAH lloJlyqeHlrtf, q,-aMLIHOKI'ICJIOT: fI{ApOnI43 6elXOn' CI4HTe3 v13

o-raJroreHrrporrroarr* rap6ouonrx KI{CJIOT' Pearquu BOCCTaHOBI'ITeJIbHofo

aMuHr{po BaIVTfl.r,r peaKIII'IU nepeaMHHI',IpOBaH][1t'lIupuAoKCELIIeBSlfi 
xaraJ1ns'

Xurr{u.Iecxne cnOficrea u,-aMuHoKI4cJIoT KaK rerepoSyHKUI4oHaJIbHblx

coeAuHeHnfi. o6pasoBaHr.re BHyrpr,lKoMrrJreKcHbrx corefi. peaxquu erepr.Qr,rat\vrv)

arl[nr4poB ail.lIfl.) €urKI4JIlIpo BaH:?l',., Ae3aMI'IHI',IpOBaHufl' o6pasonauua I'IM]IHOB'

Ka.IecrseHHble peaKuuu o'-aMHHoKI'IcJIor'

EnonoruqecK,r BaxHbre peaKr.Ir4r4 o,-aMHHoKlIcJIor. [exap6oxcllJlHpoBaHl'Ie o'-

aMHHoKucJror I ny* K o6pa:onauuro 6HoresHsrx aMHHoB vt 6r'ropery*rropoB

(erauonaunu, rI{cTaMI,IH, TpI'I1TaMI'IH, CSpOTOHI4H, AO0ar'rUn' Y-aM14HOMaCiIgHat

rnclora) , ux 6uoJroruqecKoe 3Haqenue. flou srt4e o nefiporraeAr{aropax. Pearquu

OKI,rCJIlrTeJIbHorO 14 HeOKHCJII{TeJIbHoro Ae3aMuHUpOBaHI4g' PearUUu

ruApoKcI,IJII4poBaHHfl (QeHI'ualaHI'IH -+ TI'Ipo3'IIH' rI4po3I4H

3,4- yuruyporcuQeuuJlzulaHl,IH, rpuuroQaH --+ 
5 -rra4poxcllrpll1lro$au' npon HH -+

4-rn4poxcnnponiH), yqacrue acxop6raHosofi KI'IcJIorbI B peaKIII4qx

rr4ApoKCI,InupoBaHI4fl aMI'IH6KI4SJI6T' ,{eaauuuupoBaHl4e aMI4HOKI4cJIST' OrnClesue

ulrcrel,IHa. [ucyns$ v4nafl, cBq3b'

3.3. flenruAut u 6e'nxn

fleuruArt. 3nerrPoHHoe I4

fu1ponu3 nerlrllAoe. OrAeJIbHbIe

[pocrpaHcrBeHHoe crpoeHl4e rrerITI,IAHoi't csgzu'

rrpeAcTaBI4TeJII4 TIeTITI4AOB : acnapTaM, ulyTarl4oH',

(ypauun, TI4MHH, uraro:rEn) v

ceoficrsa. Jlaxruu-JlaKTaMHafl

nefiponeurllAbl, uHcYJruH.

Ycranosflarr. nepsuuuofi crpyKrypbl rellrllAoB' flosxrue o crparefl'IH

r{cKyccrBeHHOfO CI4HTe3a nerITuAoB'

flepnu.ruafl cTpyKTypa 6enxos. fIoHqTI4e O BTOpl4t{HOfi, rperuvHofi (4oN,teur',t) N

qerBepru.IHofi cTpyKrypax 6elxoo; MexaHI43M vrx o6pa:oeaHrar; {on4uur'

fervroino6uH, reM. flonsrue o cJIoxHbIx 6elrax'

3.4. HYrc.ueuuoBble KrIcJIorbl

HyrneuuoBble ocHoBaHl4fl : rII4plIMI4AI4HoBbIe

tryprlHoBbIe (a.qeHuu, ryaHIaH)' AporraaruqecKHe

TayroMepus. Pearqul,I Ae3aMI{HI{poBaHI{s'



t4

HyrneosuAH. HyrueoTI4AbI. crpoeHue MOHOHyKJIeOTI',IAOB' BXOAfl uIHx B cocraB

HyKJIe[IHoBbIx KlIcJIor. f ragpoJll43 HyKJIeorHAo B'

flepnuuuar cTpyKrypa HyKneI,IHOBbIx KlrcJror. (DocsoausSuPuar cBfl3b'

v Ae3oKcI'IPu6oHYrleI,IHoBbIe KI,ICJIOTbI GHK AHI().pu6onyrnellHoBble v Ae3OKCI'IplIooHyKJleI4HUbbrL ^nvJrvrDr \r

HyxneouaAsHfi.o.ra, Pril( 1AIff fllgponn3 HyKJIeHHoBbIx KIacJIor' crpoenue u

cnoficrna i-PtIK, I-PFIK, si-PHK'

flonsrue o nropuuuofi crpyKrype AHK, poJlb BoAOpoAHbIx cBq3eH B

Qoprrarapo Ba11p1yr nropuuHOfi cTpyKTypbl' KotrlnleueHTapHocTb HyKJIeI4HoBbIx

OcnOsaHI,Ifi. BO4Opo,qnrre cBfl3u B KoMnJIeMeHTapHbIx [apax HyKJIeHHOBbIx

ocHoBaHlafi . Crsxunr-B3al4MoAefi creue'

JlexapcrneHHbre cpeACTBa Ha ocHoBe rraoaraoraul4poBaHHblx HyKneHHoBblx

ocHoBaHr{fi. flpnnqufl XI{MI'ItIeCKOIO noAo6us. I4gMeHeHI4e CTpyKTypbI HyKnel4HoBblx

ocHoBaHr,rfi nOA AefiCrs[eM xI,IMI,IqecK[x MyTareHoB, ynbTpaouoleronoro I43IytIeHLtfl'

IdpaAI/.AIJxId.

HyrueosuAMoHo- v nonnsocsarH. A.qenosuHrvronosoc$ar (AMO)'

aAeHo3rrH4IaQocSar (AAO), uat"t""rpH$ocQar (AT@)' Porr ATO KaK

aKKyMyJrflTOpa kr [epeHocql,IKa 3HepIuu B KJIeTKe' Marpospf]IqecKat cBs3b'

Hyrneosu4quxnoQocQaru (UAM<D Lt qfM(p) KaK BropuqHble rocpeAHI{KLI B

peryJltlluu rraera6oJll{3Ma KJISTKI'1. IloHsrue o xoQepr"reHrax' Crpoeuue NAD* 14 ero

$ocsara NADP*. cucreua NAD*- NADH; fI4ApLIAHbIfi nepenoc KaK oAHa uz qa witr

6uonoruqecKux pearqufi oKI'ICJIeHLIf, - BOCCTaHOBJIeHIfl c yr{acTueu srofi cI4CTeMbI'

3.5. JluuuArt
KnaccuovKalrltfl,, 6UOIOTU.IeCKOe 3HaqeHue JII{ILIAOB' HeftrpalrHble xl4pbl'

flonqTrre o cTpoeHur{ BocKos. ocHosHble npupoAHble Bblclulle xplpHble KI4CJIOTbI'

BxoAf,IIIHeBcocTaBJII,IIHAoB:II€IJIbMI.ITI,IHoBaf,,cTeapuHoBaq,oJIeI,lHoBa.fl,JII4HoJIeBafl'

Jrr,IHOiIeHOBafl, apaxI,IAOHOBaf . OCO6ennoCTI'I HeHaCbIUI.HHblx BblCIxl4x xHpHblx

KrrcJroT, O-HOMeHKJraTypa. Polr cso6oAHrtx xHpHbIX KI{CJIOT B 3Hepfoo6ecneqeuuH H

repMoperyilillvtr4.
Ooc6onnruAbl. @ocSarraAI'InsraHoJIaMI'IHbI k1 SocQarraAI4JIcepI4HbI'

QocQarn.{uJIxoJII,IHbI (lequruHu), QocQaru.qI'IJII'1Ho3I'IroJIbI cTpyKrypHble

KoM[oHeHrbI KJIeToqHbIx rvrevr6paH. IloHqrue o cocraBe H ponu cypSaxraHra'

cQnHronu[HAbr r{ fJrlrKoJILIfII,IAbI, I4X ponb B MI4eJIUHl|1r3a]qxU HepBHbIx BOJIOKOH'

Ilporopr aH]lre xr{poB - qeuuofi cso6oAHopaAl{KanbHufi upouecc KaK MoAeJIb

IIepoKcI{AHolooKucJIeHI,If,HeHacbIIIIeHHbIxxI,IpHbIxKI4CJIoTBKJIeToqHbIx
r'rervr6panax, ero MexaHu3M U 6UOrOrr4qecKafl ponb. Pom [epoKcr4AHOfO OKr'TCJIeHI',fl

Jr1a11HASB uevr$pan B pe€UIu3aII]II4 noBpexAaloqe ro Ae fi crsur Saxropo B o l(pyx arcl t t te ft

cpeAbl. flonsrue o cl4creMax aHTHoKcHAaHTHofi sauurrt'

3.6. IlrsxoMoJreKyJrrpH ble 6uoperylrropbl
flongrue o 6uoloruqecKl,I aKTI,IBHbIX coeAI4HeHI4flX' 3saqeuue

rpocTpaHcrBeHHofi CTpyKTyprt u suauKo-xI,IMI'IqecKI4X CBOfi cTB 6I{Operylfl ropoB B I{x

B3aHMoAeitcrsuuc peUeIITopaMu 14 pe€Ulg3aquu AeficTBvtfl Ha MoJIeKynflpHoM ypoBHe'

Crepora4rr. fosas (.r.pur, IrI4KJIorleHraHneprl4apo$eHaurpeH)'

crepeoxl4MHrlecKoe crpoeHHe 5u- ra 5Plc'epatoBoro cKeJlera' @[su'recxue csoficrsa

.r.por4os. PoAoHaqaJIbHbIe crpyKrypbl cTepouAoB: 3cTpaH, aHApocTaH' [perHaH'

xoJIaH, xoJIecTaH.
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CrepouArrueIopMoHbI(ecrporeuu,aHApofeHbl'fecTareHbl,
KoprrlKocrepora4sr), crp oe HI,Ie' 6u oloruqec Kafl poJlb'

Xe[.{H'e KucJIoTbI (xolenaR, IJII'IKOXOJI eBAfl'' TaypOXOJIenar)' peaKUI4l4

B3ar{MOAe ircr,,ufl,c Taypr,HOM I4 IJII4III4HOM, 6uororuqecKafl ponb'

XolecreplrH - npeAcTaBI4TeJIb cTepuHOB' elo xonQoprnraql4oHHoe crpoeHl4e'

Csoficrsa ror"araprru,'por" s o6NaeHe I4 crpyKType rraerra6paH' B pa3Bvtrvlv cepAeqHo-

cocyAlrcroft naront ruu,,.-7-fien'IApoxoJlecrepnH, rpeBpalqeH]{e B BI4raMI'In Al'

3procrepr4H, IIpeBpaIIIeHue elo B spIOK€IJIbUu$epon' Polr BI4TaMTHOB I-pynIIbI

I r peryr illr4vlxalrqnfi-QocQopHoro o6ueua'

AffialouArt. BOranuqecraq 14 XI'IMUqecKafl ruaccnsuKaul4fl a'IIKaJoHAOB'

A.nranonAbr KaK fl\btL4neKapcTBeHHbIe cpeAcTBa'-crpoeHue u AeficrB[e Ha opfaHu3M

treroBeKa Hr4KorLrHa , xr4ilyr:Ha, [aflaBeprrru, _*oporana, 
arpo[LlHa' MerunupoBaHHble

[por{3BoAr"ra *au"tT][IHA (reo6porrrnn, reooYtI.Ir?tH) XOQeran) vr vx [pLMeHeHHe B

MeAI,IqI',IHe.
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r,rHooPMAIIr'roHHO-METoAUIIECKAflTIACTb
JIrarnPlrYPa

Ocnonnan:
1. EuoopraHr{qecKa' xplMl4f, : yve6noe noco6ue / o' H' Puuefrcxag [n

4pyrue.]. -Mrancr : Hosoe 3HaHI'Ie, 2022' - 280 c'

,.(onolullreJrbHaf :

2.Euoopraru4qecKElflx]I4lMk]lfl':pyKoBoAcTBoK[paKTI,IqecKHM3aHflTI,IflM:
yue6noe uoco6ne I noApeAaKIII'Iefi H. A. TgaBxIaHOfi' - MOcxBa : feotap-MelJ/ta')

2020. - 165 c.

3. EnolornqecKaf, U 6UOOpraHI4qecKaJI X?[MI4fl' : s 2 KHHfax : yue6unx'

Ksura l. EuoopraH,rqecK u, *^*i, / E. C. 3utueHxoscrltfi, B' A' My:stveHxo'

I4. B. HuxeuroBcKrur, o. A. Cuponar ; noA peAaKunefi E. C. 3uNaeHroscKoro'

rr. B.Hnxeuxoscrofi. - 2-eH3A. - K[es : BceyrpaHHcKoe creuuaJrr43l4poBaHHoe

u3AarenbcrBo <MeArarrnta>>,2018' - 296 c'

4. 3aAa.Iu c lJIIopuTMaMIf pe1II esuituo 6noopIaHl4qecKofi xnuuu : yue6no-

MeroAuqecKoe noco6ue / o. H. praueficxas [ra 4pyrue.]. -Muncx : EfMy,2020'-

115 c.

5. Euoopraul4llecKa, xnMI,Iq : yue6uraK An, By3oB l V.\ PoNaaHogcxHfi

[u.{pyrue]. -Muucr : Hosoe 3HaHI4e ;-Mo.*uu : I'IH@PA-M' 2015' - 504 c'

6. TrorasruHa, H. A. EnoopraHl'IqecK M .*r4*.,fl, : yue6nprK AJlfl nyeon /

H. A. TrorasruHa, Io. LI. EayroB, C. 3. 3ypa6 flH. _ Mocrsa : fsorap.Me4ua,

2014. - 4ll c.

Mnro4,rUECKIrE PEKOMEHAAIII'IU 11o oPf AHII3AII',II I',I B66gJIHEHI{IO

CAMOCTOflTEJI6HOfr p.l,nOfrf CTyAEHTOB IIO ytIEEHOfr 
'U'ICIU'IIIJtr{HE

Bpeux, oTBeAeHHOe Ha CaMOCTOqTenbHyIO pa6ory' MOXeT I'ICIIOJIb3OBaTbCS

o6yuaroqvuvlcs, Ha:

KoHcrIeKrI{poBaHLIe yue6uofi Jll4reparypbl ;

rloAroroBry r na6oparopHblM 3aH{TI{f,M;

[oAroroBKy K sK3aMeHy rlo yue6nofi AHcIII4niII4He;

upopa6oury reM (nonpocon), nuueceHHblx Ha caMocTosTeJlbHoe I43yq eHl'le ;

lr3rreHue ,a, ,'rrpo6rar, He BbIHOCI4MbIX Ha JIeKUUU U na6opaTopHble

3aH'flTllfl;
BbInOJIHeHLIe IICCJIeAOBaTeJIbCKux 14 TBopqecKl4x za4agult; gOCTaBJIeHI'IS

o6sopa HayrHofi nl,Ireparypbl rlo saAaHHofi reMe;

loAroroBKyreMaruqecKl4xAoKnaAoB,peQeparoB'IIpe3eHTauI{H;
oQoprurrenlae un{oprraall}IoHHblx u AeMoHcrpaIII4oHHbIx MaTepl4anoB

(creugrt, tIJIaKarbI, rpaQuxu, ra6luqu, rzrrerbl tr nP');

lr3roroBJreHue MaKeroB, na6opaiopno-yue6H'x uoco6rafi;

cocraBJreHlre reMar,qecxofi uo46opru nrlTeparypHblx I'IcrorrHI{KoB, I{HTepHer-

UCTOITHI,IKOB.
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MpTOA6qECKIIE PEKOMEHAAIII'il'I 11O OPIAHU3AIryIU [I Bb5OJIHEHUIO

yrIpABJrfl EMor cAMo croqrErbHofr pasoru crvAEHToB rlo yqEEHofr

AIICII{TIJII,THE

ocHoeHsre Qopu sr opraHlr3aulr I| y[ pasfl qeMofi ca MocTosTeJI bHo 1l

pa6ornr:
:nailvrcaHvre u rpe3eHralllu peQepara;

BbICTy[JIeHI4e C AOKJIaAOM;

Lr3rreHr4e TeM u npo6neu, He BbIHOCIIMbIX Ha neKIII4I4;

KOMlbIoTepHoe TecTlIpoBaHI'Ie ;

cocTaBJIeHI4e TecToB cTyAe HT aM]/- AIIfl' opf aH LI3 a \uV B3aI4M o KoHTpoJIfl ;

LI3IOTOBJIeHI'Ie AHAaKTI,IqeCKux MaTepHalIOB;

rloAroroBKa I'I yt{acrlae B aKTHBHbIx Qoprraax o6yuennr'

Kourpo.ub y1lpaBJlseruofi caMocTofl re.nsHofi pa6orul ocyUecTBJIfl eTcfl B

BIIAE:
KoMnbrcTepHof o TecTHpoB aHnfl;

KoHrponbnofi Pa6oru;
uToloBoro 3A]HflTYrs., KOJIJIOKBI'IyMa B SOprr're ycTHOrO Co6eCeAoBaHvtf''

rII,IcbMeHHofi pa6orbl, Tecrl4poBaHuf, ;

o6cyx4eHnx peQeParoB;

oueHKu ycrHoro orBera Ha Borlpoc, coo6Iqe[Llfl, AoKJIaAa;

rrpoBepKl{ peQeParon;

Lrl1uBvqyalru ofi 6eceArt.

IlnpnqnHb I,ICIIOJI63yEM6IX CPEACTB ru'IAp HOCTI{KII

fitt auarHocrr{Kr4 KOM[eTeHrIufi ncuonByrcrcq cneAyloune Qopu rt :

Ycrnaq Qoprua:
co6ece.(oBaHI/,fl;

AoKJIaAbI na ron$ePeHullf,x.
lucrmenHan QoPrvra:
TECTbI;

KOHTpOJIbHbIe onpocbl ;

KoHTponbHsre pa6oru;
uy6lurcaquu crareir.
Ycruo-ul{cbMeHHan QoPrua :

oTqeTbI IIO ayAI{TOpHbIM [paKTI'IqecKI',IM ynpaxHeHnrM c IIX yCrHOfi

gaulutofi;
OTIIETbI TIO AOMAIIIHHM TIPAKTIITICCKUM YTIPAXHEHH'M C HX YCTHOfl 3AUIXTOH;

ortlerbl uo na6oparopHblM pa6orau c ux ycTHofi saqurofi.

Texnuqecrcaq QoPua:
SJIeKTpOHHbIe TecTbI.
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IIcuo.nrSvEMbIE METoAbr on)rqEHr'rr

JlnHefinufi (tpa.uuuraonnslfi) MeroA (reruur'

na6opatopHble I4 ceMlIHapcKI4e saurrur);
aKTI,IBHrIe (uHreparrnnHue) MeroAbI :

npo6nel,rHo-opueH"po'u"'oto6y'e"t1?L,!Pdt:T:l:;1{t'garntne);
;il;;;;;;;;;r;pt"u" o' o6vue H ue rBL (ream-B ased Learning) ;

r n --f r ^^*l-^\
ffi#;;;5;;;p"raHHoe o6yuenrae RBL (Research-B ased Learning)'

IlrprqrHr TIPAKTIr.rECKr'IX HABrTKoB

1. OupeleJreHlre [pIIHaAnexHocTI',I OpfaHl,IqecKoro coeAI'IHeHLIf, K

orIpeAeJIeHHoMy Knaccy ro ero crpyKrypnofi Qopruyne'

2. CocrasJ[eHrre Ha3BAH;[,Ifl, OpraHr,rqec Koro coeAHHeHua (n o H oMeH KJI arype

IUPAC) ro ero crpyKrypnofi Qoptuyle'
3. CocrasJreHrre cTpyKrypHOfi Qoprr,rynbl coeA]-IHeHI1lfl' IIO ero Ha3BaH[rc ro

HoMeHKrIarYPe IUPAC
4. flpomo3r4poBaH[Ie nau6olee xapaKTepHbIX XHMI4qecKHx CBoI4CTB

coeAuHeHr,rf, vr efo pearquounofi cnoco6socru I4CXOAq v3 HAilVvVfl

QynrcquoHrurbHbrx rpyIIII U peaKuuoHHbIX IIeHTpOB B OpraHlltlecxoil MoneKyne'

5 . OupeA.ro-r. prlcpe46 c lIcIIoJIb3oBaHI4eM pa3IHt{HbIx }IHAHKaropoB'

6. flponegeHr,re cpaBHl4Telruofi oIIeHKH CHJIbI KI4CJIOT I4 OCHOBa]Huit', sa

ocHoBe cllpaBor{Ht* .qurr",x (Ku, PKu, Ke, PKe, KeH*' pKeFI*)'

7. flponeleHlre KaqecTBeHHbIX pearqufi na o6HapyxeHl'Ie KeTOHOBbIx reJI'

aIrbAeIr,IAOB, MHOTOaTOMHbTX CILIpTOB, oAHO- V MHO|OaTOMHbIX Qeuoloe',

0,-aMHHOKlrcJroT, 6erXOn, HeIIpeAeJIbHbIX COeA[HeHUfi , XpaXUal'

8.flpone.4eHHepeaKIII{[Ha4o6poKaI{ecTBeHHocTbacflupl4Ha.
9. oupe,ueJreHr{e B CTpyKrype 6uoloruqecKl'I 3HaqHMbIX MOneKyJI

rugposranbHbrx Lr rrngpoQo6ngx yqacrKoB, cnoco6Hocrl4 AaHHblx MoneKyn

pacnpeAeJlflTbcfl B cpeAax opfaHI'I3Ma qeroBeKa'

10. [pone4enrae 6esouacHofi pa6orrr B xlttr{u'Iecxoft la6oparopull:

o6paqeuur c xuuuqecxofi nocyAofi, ropelxofi, ,AOBI4TbIMII t4 IeTyrII',IMI4

BeIIIeCTBaMU.

flrrurmttb I,rcfroJlb3ynMof o oEoPyAoBAHI{g

BrrrqXHHe u6aQu, la6oparopHa, IIoCyAa, peaKTuBbI, cIII4pToBbIe ropeJIKI4'

Becbr la6oparopHbre, BoAflHarr 6arut,AOCKa yue6uax, KOMIIbtOTep, TeJIeBI',I3Op'

rrpaKTI4qecKHe'
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Ilrrnqnsr lnrcuufi

1. flpoctpancTBeHHoe cTpoeHne opraHl'IqecKl{x MoJIeKyn 14 crepeou3oMepufl'

2.flolu.rarereposyHKul,IoHaIlbHblecoeAI{HeHVg',yqacT,yl_^1:.:^::-".T:':1:
xu3HeAerTeJIbHOCTI'I I'I Jlexauue B OCHOBe

cpeAcrB.
3. YmeaoArr.
4. AunnorucJlorbl, [e[TuAbI, 6enru'

5. JIuuuAu.
6. HusroNdoneKyJlf,pHrre 6noperyJlflropbl'

saxHefiuux fpyll[ JIeKapcTBeHHbIX

Ilrpnqrnr JTAEoPAToPHrIX 3AHSrIIIZ

,ur4cllunnlrHy <<EuoopraHurlecKac xIlMHf))'
1. BseAeHue B yre6nyro AI4cIIunnlrHy ((bl{oopraE

Knaccras uKarlu, r4 HOMeHKJIaTypa opraHuqec KI'IX CO eAuuenufi '
tvvtr\trrrr\E r L

2.Xyrvlpr.IeCKEL CBfl3b I{ B3aI'IMHOe BJIIlflHue aTOMOB B OpIaHn'{eCxOfr MoneKyne'

3. flpocrpaHcTBeHHoe crpoeHlle rI cTepeol{3oMepl4' opraHuqecKl4x MoneKyn'

4. PearuuoHHafl CnOCO6rOcrt yfneBoAopoAoB. Peaxuut't paAI4KaJIbHofo

3aMeIIIeHI4fl, SJIeKTpoSransHOIo [pucOeAI4HeHI'L' 3JIeKTpOQulrHOro 3aMeIIIeHI'1''

5. KuclorHo-ocHoBHble CnOfiCrSa opfaHl',IqecKl4x coeAusesufi' Pearuun

nyrneoQuJlbHoro 3aMeIIIeHHt y TeTparoHanbHoro aToMa ylnepoAa vr

KOHKyp e HTH bI e I{M p e aKII Ltr4 3 Jrvr]l'dkrH I'Ip O B aH Hfl '

6. Peaxuuo,'u, cnoco6uocrr anbAefHAoB Ll KeToHoB. Pearcuuu

uyrneo Q uJrbHoro rrpH c oeAr4 HeH:/lfl X Xap6o HI4JI bHbIM C OeAI',I H e HIdflM'

7. Pearunorru, cnoco6nocrr rap6oHoBblx KI4CJIOT Vr rlx synxuuoH€ulbHblx

lpoIa3BoAHbIx. PearcIlnu nygeoQuJlbHoro 3aMeIIIeHvtfl y TpI4roHaJIbHorO aToMa

yrJrepoAa. Irlroroeoe 3aH{TLIe <<TeoperuqecKue oCHoBbI CTpOeHHfl H peaKUI4oHHoff

cnoco6uocTl,I OCHOBHbTX KJIaCCOB Opf aHI,IqeCKHX COeAU se u n fi >>'

8.flonr,r- u rerepoSyHKIII4oHaJIbHbIe coeAI'IHeHHf, annoaru'recKoro pflI.a'

r{acrByIOUII{e B npoqec c ax xI43HeAesreJIbHo crl4'
' g.ierepoqyHKrlr.roHnJrbHble coeAuHeHrs 6eHsoJlbHoro H rerepoul4Kr,qec*oro

pf,AoB, Jrexauue B OCHOBe BaxHefiul4x fpy[Il neKapcTBeHHbIX CpeAcTB'

AnrcatouAst.
1 0. YrnesoAbl. Mosocaxapl{Abl'
11. YrnesoAbl. Onrlro- r rIoJIlIcaxapI4AbI'

12. AuuttoKllcJlorbl.
13. flenruAbl u 6enxu.

1 4. HyueI,IHoBbIe KI'IcJIorbI.

15. JluuuArt.
1 6. HnsroMoJIeKyJIf,pHbIe 6uoperyl'ropbl'
17. I4rorosoe 3aHf,rue <<EraonoruaMepbl u

JluuuArt>.
18. Irltoronoe 3aHf,rl4e

opraHuqecKllx coeAunenufi.

JIunuAu. Alra;lol'tAbl).

<<Crpoeuue vr

vrx cTpyKTypHbIe KoMnoHeHTbI'

csoilcrsa orAeJIbHblx KJIaccoB

HX CTpyKTypHbIe KoMtIoHeHTbI'EuouoluMepbl rl
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TIPOTOKOJT COf. JIACOBA HILfl,YTIEEHOfr UPOTPAMMbI

flpelnoxeHuq o6

H3MEHEHI,I'X B

coAepxaHllu Yue6nofi
[porpaMMbI
yqpex.{eHI,It
o6pa:onaulrf, no

I yqe6nofi AI{cuI{rnnHe

Peuenue, [PI'IHsroe
xaQe4pofi,
paspa6oranureil
yue6nyto rPorPaMMY
(c yxa:aHueM Aarbl H

HOMepa nporoxo,la)

HassaHue yue6uofi

AI,ICqUIII'IHSI, c xoropofi
:rpe6yetcr corJIacoBaHI'Ie

Ha-:saHLIe ra$e4PsI

flpe4toxeHrlfi Her rporoKoJl Ns13 or
12.05.2023

1. Me.quql4HcK€tfl

XI{MI,Itr

KaSeapa o6utefi
XI4MUI{

Ilpegnoxesufi ser nporor(on JVsl3 or
12.05.2023

2. EuotoruqecKaf,
XI,IMI4fl

KaQeapa
6uororuqecKofi
XI,IMI4I{



COCTABIITEJIII:

3ane4yrounfi raQelPofi
xr4Mld.r4 yqpexAeHI'IrI

<Benopyccrufi
MeAI{UI,tHcrufi
MeATIIIIIHCKI',IX

6uoopranuqecrofi
o6Pa:onaHur

rocYAaPcrseHHHfi

,flouenr xa$e4pu 6nooprauruecrofi xLIMrI4

1,.rpexAeHun o6pasoranur <Eenopyc-:i:i

rocyAapctseHHufi MeAI{uI4HcKI'I}I

yHI,IBepcnTer), KaHAI{Aar MeAI4UI',IHCKI',IX HayK',

AOIIeHT

flpoQeccop ra$eapu 6raoopraHlaqecKofi xlauult

flpexAeHl4f, o6pa:onaHur <Eenopyccxufi

rocyAapcrseHHrtfi MeAuullHcrufi

yHr{BepcHTeT), KaHAI4Aar MeAI4UUHCK}IX HayK',

npoQeccoP

yHI{BepcuTeT), KaHAI4AaT

HayK, AOUeHT
O.H.Praneficxas

C.B.l-,'ruHuur

.Potr,IaHoscrufi

ffi*

-"- 14.B

yqpexAeHuf,
<EenopYccxuitr
MeAuIItIHcrufi
J/. 2{

E.K.OnlunoBurr

MeroAucr orAeJIa HaYqHo-

MeroAurlecKoro o6ecne'IeHlaq

o6pasonareJlbHoro [Poqecca

f{pexAeHl,Ifl o6Pasonauur

<E enopyc cxuir rocyAapcrneuunfi
MeAI{qI,IHcrufi YHuBePcHTer)

,2/ 2; 2023

oQopunenne yre6nofi npofpaMMbl 14 co[poBoAI',ITeJIbHbIX AOKyMeHTOB

coorBercrByer ycraHoBJIeHHbIM rpe6onaur4flM'

.{eran te4r4arqr4qecKoro Sarynrrera
o6paronaunr

rocYAaPcreeHHrrfi
yHI,IBepcI4TeT))

2023

A.ll.IIoropenoBa


