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II O'I C HITT H JIbTTAfl 3AII I{CK A

<Oprarruuecxarr xr4Mlrfl) yvc6uax r.u,Icrlr4rrJr14rla xr4MHqccKoro Mo/IyJIl,
col(cpxaua, cucTeMa'rH3l4poBarrril,rc rrayqubtc :rrrarrLrfl o cIlfl:tI,I cl'pyK'[ypIrI
oplar{HqecKl4x I}eulec'rB c I,Ix xuMartccKvrMvL, rpa:laro-xr4MuuccKuMr4 t4

6uoloruqecKr4Mrr csoficlnaMil, a'raxxe o Merax Hx cr4ure3a, IlbI/leJtelrg, oqud't'xa u
ra.ter rna$ r,r Kar rr4 H.

l{ellr, yue6rrofr /l14cr(HrrJrHrrr,t <OprarrrzuccKalt x14M14rI)) rfopl,rupot]aitfie
yuuBepcaJrrrrrrrlX Lt 6a:ronr,rx ttporpeccr,rorritJlblrrrrX lcovrrc'rctrtlnii l(JIrI rlou14Mauul

cnrr3H MCX/(y c'r'pocur4cM 14 cnoiic'r'nannn oplanHrrccrir,rx rlcrrteclB, a'raKxo
collpeMeltrrbrx Me'r'o/(or] r4x rlccJle/tollaLrutfl, q'r'o rrco6xo/lhMo 71lrx rrpo$cccl4onaJrr,rroli

/leflr'eJlr,Hoc'l'r4 upoBn3opa r(aK clrer(LraJrr4c'r'el c BbrcrrrI4M o6pa:ronar{I4eM.

3a/{a.ru yue 6uoli /(r4crtarrJrr4rrbr <OplarruuecKarr xLtMLtx>> coc'r'orl rl

rfclpnaupoBatlzra ltayqHr,rx ':rrauuli o KJraccucprzrarlura, rroMcrrKJra'r.ypc, c'rpocur4].r Ll

cnoficrnax ocHorlHblx KJraccoB MoIro-, roJrn- Lt lerepotpylIKIII4onaJrLuI>rX
oprarrHqccKr.rx cocArarreuuii, Msxarru3Max oprauHqecKI4x pcarct1ufi, Irpr4po/lnbrx

6uorrot'uqecKI4 3naqHMLrx coc7lurtertufi, Mc'r'oAax 14ccJre/(oBailvla oplarlilr{ccK14x

coe/(r4rrerruff; cnoffcrBax H pcaKr(Horrrrofi crroc06rroc'r'H op|ailaqccKr4x coe/Ir4He[tuii, a
'roM rrracJre rcx, Kolopbrc Br,nroJrrrrro'r B oprarrr.{3Me orrpereJrelllrbrc 6uoitot'ugt:cKue
rpylrxunra n (wtu) rrpuMcurro'r'cr KaK JreKapc'r'Berrrrbrc cpcllc'r'Ba, rrpr4rrunrroB cr4lrrc3a
Lr caMoopl'ailvla\hv 6uo,rroluqccKr.{x MaKpoMoJrcr(yJl; yucuuii H ranblKOn,

7ilcooxo/lHMr,rx i (Jr,I rrpo|uo3HpoBailu, c'l'pocllr4n t4 clroHc'r'B op|aH14r{ccKr4x

coe/turreuuii, HarrpaBJrcnul u pe3yJrr,'r'a'r'a hx xr4M14rlccKr{x rtperpatrlctrufr,

coeTlutretruii, ilo rIJrar{HpoBaHut() vt BrrilroJilrertHro rrayqilofo lKCtrepl{Mcrn'a lro
cr4l{'r,e3y, rbU(eJIcnl4ro 14 H/tcrrrud)uKattH14 opralrHqccK14x rcrrlec'fr}, B 'r'oM rr[icJrc l]
paMKax 14lrc'rpyMcrrr'?JrblrrrrX Me'ro/(oB u Kaqcc'r'r]crrrrolo rpyrrrrluorraJrr,rroro aua)il43a.

3rrarrr4fl, yMcrrvx, ilatbrKr,I, troJlyqerrrrble \tplr vzyrreuvlt yqc6roii lu4cru4ruu4ur)r
<OprarruuecKarl xr{Mr.r.n)), Irco6xo/u4Mr,r lUUt ycrrcrrrrofo H3yrrcrrl,trr cJrc/tyrorru4x

yqc6Hr,rx /U4cUr,rrrJn4[r: <BuororuqecKa, xr4Mr,rfl)), (q)apMaKoJrorr4rr)), <Arrlc.{narl
TexIroJlo|I4rr JteKapcTBCIrrrbIX cpeAC'rB), (l Ipour,rrrurcIIHarI TexllolrorI4rI
JreKapc'rBerrHr,rx cpc/Ic'n]), MoAyJrrr <OapuarleBl'Hr{ecKafl xuMr4fi a rfapuaxorrro:rl4x>>.

CryAerrr, ocnounrrrr.rft co/lcpxarr.rc yuc6rroro Ma'repHaJra y{c6rrofr
/ll4crlr4nJr14rrbr, /(oJrxer{ o6"rra^a'rl cJre/Iyrorr(HMH 6a:onrrulr rrpot|lcccuolr?JurrrbrM?I

KoMlrc'[eltur4rrMLI:

EIIK: Ilpuuenx'r'r, 3Harrr4rr ocHor]l{rrrx $u:luuccrr.tx, xr,lMr{qecKhx t4

6uo:rofa.{ecKr4x :raKor-roMeprroc'r'eli /lJrrr Korn'poJrl KaLreclBa ircKapc'r'Berrubrx cpe/tc'rr
H neKapCTBCIIrlOl'O paC'l'I4I'eJ I blIO l'0 C LIp I)rL

B pe3yJll,'l'a'l'c H3yr'lClll4rl y'rc6lIofi /tflclll'IllJlHlll,I <Op.arrrauccKarl XHMrlrl))

cryi [eI{T /loJIxeH
3IIB'I'b.'

KJraccHonKauurc H IIOMeHKnarypy opfalu4qec KLIX coclII4I IeI IHfr ;

ocrrorlbl cTcpcor43oMepl,rl4, :)neK'[porilroe cTpocillle h pcaKllHolIIryl0

crroc()6 rrocTb op|alIr4rrec KH x coe/IH HCr r !rii ;

feHe'[I4qecKyl0 I]3aHMOCllrl:]L KJIaOCOI] OpralIHqcCKI4x COeAulIcIILIii;
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Kar{ecrBeHHbre peaKr(H14 Ha $yrrr<rtuorrirJrrrHbre |pyrrrbr t4 c't'pyK'l'ypIItie

Sparverrmr; r' .

ocrroBbr $n:uxo-xr4MHrrccKr4x Mc'rolloB orrpc/lcJrcIIufl cTpocH14, opfatluqccKI,IX
coc.)(14r rcr rHil;

:lilaqcllue ollpe/tcJrclilrrrrX KJraccoB opfarlurlccKHx coe/(I4lreHuil B Me/(t4t(r4rrc I4

$apn,rarrraH;
yMeTb:

xrraccuQlrr(upoBa'r'r, op|arrHrrecKue coc/(HrrelrH,l rro r4x c'r'poerrHro;
3alIplcl,IBa'I'b xI4M14qecKI4e sopnayrru coe/(HrrerrHri rro ct4c'l'cMa't'HqccKr4M

IIa3uaHI4rIM, coc'raBJIrI'I'b c14c'r'cMa'r'r4qecKHe Ha3rlarr14, coeituHcHl.ti rro ux $opuyLrau;
IIpol'Ho3l4poBa'l'b oc()6eHrloc'r'I4 fJIeK'r'poHr-ro|o t4 rrpocl'paHc'r'Bcrrrrol'o

cl'poeHr,Ifl, crreK'[paJIr,Hr,re xapaK'IepucTyrKvt opfarrHqecK]rx coe71aueHufi;
rlJrallel'[,:
rIallbIKaMI4 IIpOHIO314pOBarrr4fl peaKrlI4OI-IIIOfr CrrOC06rrOCI'U Opfailhr{CC'tfl4X

coe/Ir4[rerrHfi;
a

Me'ro/II,IKoii IIJIaIII4poIrauvfl t4 BLIIIOJTIIeTwTfl xt4Mt4LIccKOfo )Kcilcpr4MeilTa tro
Kar{eCTBeIIIIOMy rfyrIxqraoilaJII)IIoMy ailaJruBy opt'arrur.tccKtrx cocTlr,rrrcrruli, t4x
cr4r rTe3y, olrHcTKc H or rpc/\cJrclrr4r0 rf u:u.rccxHx KOr rc1'ar n';

IraBbrKaMu pa6o'rbr co crrpaBoLrHoii v yyc6rroi{ JrHTcpa'rypoH, coc'[ar]J'rClrrrfl

pc$cparulllIbrx o6:clpon, o'l{c'r'oB o nblroJl rrcr rro M l KC u cpt4M el'r'c.
Il paMl(ax o6pa:ona'r'cJrblrol'o lrpor(ccca uo /lalrlroi,i yuc6rror,i ]u4cr(14rrJr14ur'

c1'ylleH'r' /toJrxerr rrpr4o6pcc'l'r4 He ]'oJrbKo 'reope'r'plr{ccK14c 3ilailt4fl) rrpaK'fnr.rccKnc
yMellHrr I4 HaBr,rKr4 lro ctlel(uaJlblloc'Iu, Ho 14 pa3ul4'r'b cBoi,i r{elilroc'r'I{o-Jil4rrrloc'l'lrbrr,i,

/tyxoBrrr,ria llo'l'elutuaJr, c(bopMHpor]a'r'b KaLrec'fr]a rla'l'pr4o'l'a u |pax/(aHuila, l'o't'oBo|o
K aK'r'r4r][IoMy yLrac'fur() r] fKoiloMHLrecKor.i, rrpol43I]o/(c'[r]erIl{ori, cor{r4aJrbrro-

I(yJ l h'rypr loii u o6r r tcc'r'Be r r r r o it xt tzHu C'lpol r rrr.

Bcero rla H3yqcIIHc yqe6rlofi l(HcrlnrrJrr4rrr,r olno/tlrrcrr 40tl aKaileMflqccKr.lx
qacoB. PacupegeJlerrue ayllu'r'oprnirx qacoB rro rlr4l(aM 3ailflluir:30ll2l .{acoB JrcKru.rii

(n rou qr4crre 10 qacon yupaBJrfleMoii caMoclorn'errr,rrofi pa6o'r'u (YCP)), l85B6l
qacoB Jra6opaloprrbrx 3ailfl'rart, 1_93B60t Lraca caMoc'l'orn'cJrbrroil pa6o'rr,r c'ry/(en'r'a.

llponaexy'r'or{rrafl a'f'r'cc'rarlurr rrpoBo/tu'fcrr r} coo'r'Bcl'c'rr}r4l{ c y,-rc6ubrM uJrarroM

rro crrcr(uaJrbrroc'r'fl s rpopmc traqcra (3 ccnacc'r'p) u rrc:anacHa (4 ccrucc'r'p).

Oopnaa noJlyr{curra o6pa:or)atyn or{uaq /tucnrrafl (:laourrar)

t )\;n taotuc>ii Sopnal,r rroJr,\',ruru, o6pa'tonarrr.rx
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coAE pxAr{I{ E yrrEEI{OrO MATEPIIAJIA

l. OcHoatl crpoeuI.tfl opraHHqecKHx coeAuseHuii. CnerrpaJrbHbre
MeTOAbr ycTaHoBJreHUC CTpOeHr{fl

1.1. BneAeHlre n y.re6Hyro AHcuHrrJrHHy <<opraunqecKafl xHMHf).
K.naccuQu Ka qurr H HoMeH KJrarypa opraH H rrecKrrx coeAlr HeH u fi

oprauuuecrcax xuMr4s KaK oAH€I rd3 6asoanrx rucur4rrnuH B cIdcTeMe
SaprvraqesrrdqecKofo o6pasoa al:afl .

Knacca0vrKaL\Hfl opraHzqecKux coeAuuenufi. oynxqnoH€urbHa.s rpy1111a Lt
crpoeHl'Ie yrnepoAHoro cxeJlera KaK xnaccu$uKarruoHHbre [pr43Har(a opraHr4qecKprx
coeAllHeHufi . frasHbre KJraccbr opraHr4qecKr4x coeAuuesuft .

CoapevenHa, KJlaccu$uxaqra, 14 HoMeHKnarypa opraHr4r{ecxux coe4uueuufi.
TpuaualrHble Ha3BaHnfl. OcHosHrre [puHllr4rrbr cr4creMaruqecKofi HoueHKnarypbr
IUPAC (IuPAc-Mex4ynapo4uufi colo3 reoperlrqecrofi kt rpvKnaAHofi xHrrar.rr.r;:
3aMecrI4TeJIbHa, v palvKaJrcno-$yHxul4oHanbHaq HoMeHr(narypbr. flpegcranJreHHe o
cneuHaJlbHblx HoMeHKJlarypax (cnrapo-, 6u- u noJrHuHKJrbr; nHrrHAbr, crepou*br pt

Ap.). Oco6eHuocru 14cnoJIb3o BaHVfl 3aMecruTe,rruoii HoMeHKJrarypbr IUpAC B
trpaI(THI(e HaHMeHoBaHhfl KoMIIoHeHToB nexapcrBeHHbrx cpeAcrB. I4cnorssoBaHge
ApyrHx HoMeHKJIaryp H TpIdBVaJIbHbrx sa:nauufi B xr4Mr4r4 neKapcrBeHHbrx cpeAcrB.
Oco6ennocru rpaHcnl,ITepaqua cllcreMarr4qecxr4x a rpnBr4anbHbrx HassaHrafi
neKapcrBeHHbrx cpeAcrB npr4 rrepeBoAe c r4HocrpaHHbrx s3brKoB.

Tnnu xI4MI4qecKIax Qoprrryn. IlporpaMMHbre rraKerbr Br43yanr43 a:qilvr crpoeHrrf,.
MoneKyn Ha rrJrocKocrr4 kt c roMorubro 3D-uoaenefi (chem office v Ap.).
I4cnorrsoBaHHe rlporpaMMHoro rlaxera Chem Office Arrs. B3a4ptrofi 

^or"aprur1r,crpyr0ypa-Ha3BaH r,r e.

1,2. S.nerrpoHHoe crpoeHlre MoJreKyJr. BsanMuoe Br11qHHe aroMoB B
MOJrer(yJre

3lexrpouHoe crpoeHne aroMa yrJrepoAa H rerepoaroMoB B cocraBe
opfaHuqecKHx coeAuHeHufi. Merol ru6pupuza\HV aroMHbrx
3neKrpoHHaa xon$ vrypa\ufl aroMoB.

MOneKyn

op6uranefi vI

XuvuqecKas cBr3b. Tunu xHMI4qecKHx csqsefi B opraH[qecKr4x coeAl4HeH]rf,x.
KoeaJleHrHbre o- v n- cBfl3lr. crpoenre Asofinux (c:c, c:o, c:N) u rpofiurrx
(C=C, C=N) cnraefi; I4x ocHoBHbIe xapaKreprrcrr4xn (rruHa, 3Heprur, rroJrrpHocrb,
non{pl43yevrocrr). BsauNaHoe BruflHt4e aroMoB B MoneKyne KaK ocHoBa cHprxeHu,
trnH rIoBbIIrIeHH, 6uororu'{ecxofi aKT[BHocrw ululu 6uo4ocryIrHocrtr BeIrIecrB.

lenorcarlr3oBaHHbre xr4Mr,rqecKr4e cBr3r,r. ConpxxeHue (n,n- v p,,Ir_
conprxenue). ConpaxeHHble cHCTeMbI c orxpslroft Lt :auxnyrofi uenbro.
ApouaruqecKl4e cl4creMbl. CrpoeHue apoMarr4rrecKr4x xap6o- H rerepoqr41Jr,r{ec*Hx
coeAuHeuufi. Vc'rofiquBocrb apoMarl4rrecKr4x coe4uuenufi. TeoperuvecKr.re
I(parepl{H apoMarl4r{ecKofo crpoeHraf,, [paBr,rJro xrcxxenn. I-Ionqrue o6
aHTI'IapOMarHqecKHx vl HeapoMarr4qecKHx Utr KJIHr{eCKHX COeAI4HeHr,IflX C
MaKcr4MaJIF,HbrM Lu4croM qepeAyrcuuxcq rlsofiHbtx H npocrbtx csq:efi.

Tnnut cla6slx B3aHMoAefictauil. Bo4opo4na, cBq3b. I-aloreuoBa, cBr3b . Vloa-
AHrIoJIbHble B3aI4MoAeilcreuq. fuApo0o6urte B3ar.rMoAefictsws. Polr cla6ux
Bal,IMoAeitcrsufa B $oprvrupoBa:ri:r,kr a0suHnocrra 6uoresnux aroHr.rcroB v
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3K3oreHHblx areHToa (nexapcrBeHHbte cpeAcrBa H ToKcHKaHrsl) c 6noloruqecKr4Mt4
MaKpoMoneKynaM r4 (nporera u br, HyKJr eorr4Abr rrr ApyrHe u a uenu ).

BsauN,IHoe BrrLrflHue aroMoB B Monexynax opraHr4qecKux coeAuueuufi u
cnoco6rt ero nepeAaqn. 3rexrpoHHbre aSsexru: LrHAyKrueHtrfi v ue:ouepHsrfi
(conprxeHur). 3lercrpouonoHopHbre v 3nertrpoHoaKrle[ropHEre 3aMecrr4reJra.
flourtue o npocrpaHcrBeHHux eSSexrax. PacnpeAeJreHne 3JreKrpossofi rrJrorHocrr4

@ynxqraoHarrbHbrx rpyrttrax rt yrneBoAopo4nofi ocHoBe MoJreKynbr r,r cnoco6sr
rpa$uuecroro o6osHar{eHu, nonflp[3arr[u ces:eil.

Blussue 0yr*uroH€ulbHblx rpynrt Ha peaKrrr4oHHyro cnoco6socrb pr Susaxo-
xr4Mr,rqecKHe ceofic'rsa (rraapo$rarsuoc'rl/ ruApo$o6Hocrr; nunoSranrsocrr/
nnuo$o6uocrr), cBt3b c 6uororn.{ecxoft aKTHBHocrbro v 6zogocryrrHocrbro.
flousrae o 6uou:ocrepHbrx rpyrnax.

1.3. [rpocrpaHcrBeHHoe crpoeHue MoJrer(yJr. Crepeou3oMepHfl
KoHSnrypalrvtfl vt rcoH0opv auvr MoneKynbr. Bu:yaln: a:|ilrs

npocTpaHcTBeHHOfO cTpoeHHfl MOneKynbt: MOneKynrpHbre MoAeJrH,
crepeoxl4MHrlecKHe Sopuynlr, npoeKIII4oHHbre $opvrynrt @uwepa u Hunueua.
Csssr [pocrpaHcrBeHHoro crpoeHuc c 6raororuqecxofi aKTr4BHocrbrc BeulecrB.

CrepeousoMepnr.
cTepeoH3oMepbr.

Kon$uryparrr4oHHbre xoHQoprraarrHoHHbre

luacrepeoMepbl v 3HaHTI,IoMepbr. Ilpulaepu 6- vt rc-AuaerepeoMepoB.
CrpyrrypHble rIpH3HaKI4 G' Lt tr-AuacrepeoM epvv. lraQ$epeHrluarlufl Susnvecr t4x Lt

xI4MI4r{ecKI4x csoficrsa fi'I.ilacrepeoMepoB. luacrepeoronHbre v 3HaHTr4ororrHbre
aroMbr (rpynusr) v cropoHbr.

XupalrHocrb I4 ee cBr3r c (a)cnnarvrerpuefi MoJreKyJrbr. Sreuenrbr cHMMerpu1
MoneKynbr (uenrp, flJlocKocrb v ocb crartauerpan). Tunsl xupaJrbHocr4, ueHTp
xl4panbHocrH. Acuuuerpuuecrufi aroM. llprarvrepsr coeAr4Henafi c rleHTpanbHbrM
THIIOM XI4paJIbHOCTII, aCCOUIIHpOBaHHbTM V Heaccoqur4poBaHHbrM C KOHKperHbrM
aroMoM. Axczalsuufi run xl4panbHocur. Illauapuslfi rurr xr4paJrbHocru. I-lpaveprr
NCKAPCTBEHHbIX CPCACTS C PA3NUqHbIMH THTIAMH XHPAJIbHOCTI,I.

3uaur:uoueprt KaK o[TuqecKue aHTr4noAbr. Onruqecxas aKTr4BHocrb KaK
xapaKTepvcrt4qecKoe sr.r:nvecKoe csoficrso xrp€LJrbHbrx Beruecrs. florqpvMerpr4r,
yfoJr BpaueHHr, yAenbHoe BparueHze. Jleeo- u [paBoBparqarcqr4e BerrlecrBa.

Paqeuaru. PaueN4['Iecxufi Kpl4crann, KoHrJroMepar, parleMl,rqecKac cMecb.
MeroArr pa3AeJreHH, parleMaroB.

flousrue o crepeoAussepeuqvaut4fl aroMoB (rpynu
MoneKynbr. flraacrepeororrHbre, 3HaHTAOTOrrHbre u foMororrHbre
cropoHbr. Konuenrln{ rrpoxr4panbHocru.

3acnoHeH H ble, 3aropMoxeH H r,le. B ut poxAe H H bt e rousopu ayu. Kousopuepsr.
Kon$opna atrylv aJrKaHoB v yrneBoAopoAHbrx 3aMecrHTerefi,

3Heprerl4qecKaq xapalffepl4crllKa. 3aclouenHbre 14 3aropMoxeHHbre (anrra n roru-)
xon$oprraauvpt orHocHTeJIbHo olHofi cBfl3vt. 3Hrsaroo6pa3lafl, yr KJreruHeBr4AHas
xou $oprta a\uvr €L[ KaH o B.

arouon) BHyrpH
aroMbr (rpyunrr) u

Ocnonrr xonsoprraauproHHoro
TOpCHOHHOe V BaHH-Aep-Ba€urbcoBo

aH€rna3a. Topcr,ronHslfi yron. yrlonoe,
HarrptrxeHHfl B MoJrer(yne. KoHSopMarIHH

LIX

KoH$oprnra:!:av uI4KJIoaJIKaHoB. HarprxeHHocrb MaJrbrx qr.rKnoB. Henrocxoe
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crpoeH[e o6uqustx IIHKJ]oB. KonQopv aur4u ur,rKnoreKcaHa. SnepreruqecKa,
xapal(TepilQTuKa r<onSoprvraryuia Kpecna H BaHHbI. KouQoprr,r4qt4fl r4cKaxeHHofi saHHsr
(rnucr-xou0oprvrauur). ArcuarsHbre pr 3KBaropr4aJrbHbre cBq3r4. I4unepcur ulrKna.
^rJ /L+rrsr\vrrwrDravw Errcrvrryrv/lsl1lvLt5nv y llpol43BoAHblx uI4KJIOfeKcaHa.
KoH@opuauuoHHa[ gHepfl,Ifl 3aMecruTerq, ee Brr4sHHe Ha roJroxeH,e

1,3-luaxcazlJrbHoe 83alrMoAeficrnue v rrpor43BoAHbrx

xon0opruaqlloHHoro paBHoBecas. [pyrrae B3araMoAe itcr:zut, BJr1aloruae Ha
xonSopuatlr4oHHoe paBHoBecue. I-Ipe.ucrarJreHue o xonsoprraauuoHHoM arlarpl3e
[eTepoaHanofoB
nunepHAHHe.

Polr cla6ux B3a[MoAeficrsuia v pacrBopurelefi HA
xoHQopruarraoHHoro paBHoBecafl. Cra6unuzalrytfl xog0opr,r auuir
o6paronaHus BHyrpvt- vI MexMoJreKynrpHbrx BonopoAHrrx css:efi .

Crepeoxr'rMHqeKa, HoMeHKJlarypa. flpana,ra crapuuHcrBa KaHa-l4HronbAa-
flpelora KaK ocHoBa ct4creMaru.{ecxofi R/S-norvreHKnarypbr Arc xap€urbHbrx
BeIrIecrB, coe4uneuufi c KparHbIMH cBfl3flMr4 u rIr4KJraMa . E1Z-uotvteHKnaryp a Tc-

AHacrepeoMepoB vt uHKnoB. Ycrapeeurue Bll.qbr HoMeHr(narypbr crepeon3oMepoB,
Hcnonb3yeMbre s 6uoxr,rN,run, sapvraKoJrofraa (D, L, qvc, TpaHc- H rp.), a"ri" a
coBpeMeH sofi cucreMarr4qec rcofi Houenxnarypofi .

oco6esuocrpr crepeoxl4Ml4l4 vt HoMeHrJrarypbr neKapcrBeHHbrx cpeAcrB.
I4cnorrsoBaHHe [porpaMMHoro rlaKera Chem Office Anq orpeAeneHr.rq crepeox]rM,H
coenzueuufi. Oco6esnocrll nocrpoeHr4q vroAelefi Ha nJrocKocrr4 c yqeroM
u e o6xoAu M o c rI'I Kopp e l<r H o ro orp ax elkr fl xo n s u ryp at\ktLr ; 83 avMHafl rp aH c Q oiM ou ras
rrnocKocrHbrx H TpexMepHslx ruo4elefi .

1.4. CnercTpaJIbHbte MeroAbr ycraHoBJreH[s crpoeHus H HAeHTt,1eurcaqulr
coeAlrueuufi

Cnexrp 3neKTpoMarHI'ITHoro H3nyqeHHs. Onru.recxas (erexrpoHHaa,
uu0paxpacnar) H paAaoLlacrorHafl o6racru cner(rpa. OcHonHoe u aos6yxAeHHbre
cocrof,HI4t MoJIeKynbI. 3ueprnr noa6yx4eurar. Vlzluparc.rrbHocrb norJrorrleHr4s
3HeprHI{ MoneKynofi. llprapo4a nos6yx ilel:afl MoJrer(ynbr rrpr4 rrorJrou-leHr4r4 3Heprr,rr,r B
3neKTpo HH Ofi , un $paKpacHo il u paguoqacrorHo i,r o6 tacr sx c rreKrpa.

OnrH'{ecrax a6cop6l{ploHHa, cneKrpocxorruf, s 6rzxHeil ynrrpa$uorerosofi pr

sl'IAl4l\'Iofi o6lacrsx cllet<rpa (olercrponHa, crreKTpocKorrur), 4uana:oH pergcrpaq114
cneKrpa. Onruqecxaq rtJIorHocrb, 3aKoH Eyzepa-Jlau1epma-Eepi. Cnoco6rr
npeAcraBileHVfl CrleKTpa, napaMerpbr rroJrocbr rorurouleHur. MolexynrpHbre
op'utatu sJIeKTpoHoB, rHfIbI 3neropoHHbrx repexoAoB (no:6yx4eHafi) 

" ,Lr.*yr..
3neprnr 14 BeporrHocrb 3nelopoHHbrx [epexoAoB, [apaMerpbr coorBercrByroul[x
tloJloc norJlouleHa, B clelflpe. Cns:r 3ner(TpoHHoro crrerflpa BeulecrBa co
crpoeHHeM MoneKy,rst. Xpouo$opHsle H ayr(coxpoMHbre rpyrnbr. Earoxpouurrfi a
I-Hrlcoxpovurtfi CABHrH, t-H[epxpovHutfr u ranoxpouHsrfi s$sexrsr rroJ]ocbr
rIofJIorIeHLlfl) vtx npu ql4HbI. Pacrnopvreilv Anq 3neKTponnofi cner(TpocKoflyH.

Ontrqecxaq a6cop6qeroHHa, cneKrpocKorlrq B unQpaxpacnofi o6racrn
crleKTpa (aHQpaxpacHafl, xole6areJlbHa, cnexTpocxouur), arunuro, peracrparrkty
cnelOpa. Cnoco6st [peACTaB reHVfl crteKTpa, ttapaMerpbr rroJrocbr rrorJrorrleHr4r.
Tunrt xole6aHufi aroNaos B MoneKyre. 3uepn[, B€ureHTHbrx H geQopNaarlr4oHHbrx
xole6auHfi, rIoJIoxeHI4e coorBercrByroulux [oJroc rrorJrorrleHu, B cneKTpe.

uHKnoulnKaHoB: TerparlrAporHpaHe, rerparraApo0ypane v

TIOJIOXEHUE

3a cqeT
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Xapaxr:epucrrlr{ecKae qacrorsr xole6 asuit r4 xapar(TepucrrqecKh e rpy[nbr aroMoB
MoneKynbl. 3asHclaNaocrr xapalffepucruqecKl4x qacror BrLJreHTHbrx xole6auufi or
curosofi nocroflHHofi ceqsu u npranegeusofi Maccbr rpyrrrbr aroMoB. luanasoHrr
xapaKTeplrcrlrqecKlrx qacror tpylln, coAepxaruHx aroMbr BoAopoAa, fpynII c
TpofiHofi u rBoftHofi cBq3qMI4, o6racru (orneqarxoB naJnueB). lloHuxeHue
xapaloepucruqecxofi qacrorbl npl4 o6pa:oeaunu rpynnofi aolopoAHofi cBfl3H kt

conpqxeHl4l4 KparHstx csssefi B crpyKType MoneKynbl. 3asucprNaocrb rrHTeHcr,rBHocrr.r
I]oJlocbI nornotlleHI4, or noJrflpHocrpr cBr3H B xapaKTepracrnqecxofi rpy[[e.
CnpanouuttKr xapalcepllcrplqecKprx rpylrroBbrx qacror opraHur{ecKux coeAHneuufi
pa3Hblx KJIaccoB. PagrLt.{Hrle MeroAbr kIK-cuercrpocKotru}r: xHAKHe v rBeplbre
npo6sl; I4K cnercrpocKonHn c npeo6pa3oBaHHerr,r <Dypre (FTfR); I4K cnexrpocKonr.rs
c HapyueHHblM noJIHbtM BHyTpeHHHM orpaxeHneM (HIIBO). PacreopureJpr vl
npo6ouo4roroBKa e I4K-cner(rpocKorur4.

CnexrpocKoluq flAepHoro MarHLrrHoro pe3oHaHca, ycnoBprc perucrpaur4r4
cneKTpa. ,fl4epnufi uarHururtfi pe3oHaHc, 3Hepruq pe3oHaHca, pe3oHaHcHa,
rlacrora. 3asplcl4N,Iocrr pe:ouaHcuofi qacrorbr or MarHr4THoro MoMeHTa s\pa v
Ha[pqxeHHocr]I npunoxeHHofo MarHHTHoro rorc. Maruuruue ceoficrsa rA€p,
pa3HoBI'IAHocrI4 MeroAa .flMP Ha ,Apax aroMoB pa3Hbrx xr4MpqecKr4x 3neMeHToB.
CnexrpocKorrr4, ,AepHoro MarHr4rHoro pe3oHalca Ha nporoHax (,flMp ,u;. e66e*r
3 KpaHI4po Ba[r4fl fl Aep BoAopoAa B MoneKyne. OnpeleJr eHHe MarH r4rH o gKBr4 BaJr e HTH brx
(rouoronHblx H sHaHTuoronnux) H Mar-HI4THoHe3KBr,rBaJreHTHbrx (AuacrepeororrHbrx
H crpyloypHo-orJlHvuslx) aroMoB H rpyrn. XHNra.recKuit c1surl txr(aJra <gelsra> (5),
TerpaMerurcuraH KaK 3TaJroHHoe BeulecrBo. CnlrH_cnuHoBoe B3auMoAeficrsae ,Aep
B MoJrer(yJre, pacruenJreHHe (laynrrranJrerHocrb) pesonancHoFo curHaJra B cnerope.
Knacc HS ra Karlr4r c ne rcpoB,fl Mp-' H. I4nreprperaur4 fl c rreKrpoB.

CnexrpocKoluq sAepHoro MarHHTHoro pe3oHaHca Ha ,rpax ''C. flonrr]re o
cneKTpocKorr4tulepHoro MarHHTHoro pe3oHaHca Ha qApax Apyrr4x 3JreMeHTon (p, N,
F, H Ap.). Coe4uHeuur nepexoAHblx MeraJrJroB KaK cABr,rrarouue peareHTbr.
XupalrHrre cABI4rarcxII4e peareHTbr, npeAcraBneHne o xrapalsuofi .f,Mp
crreKTpoMerpHr,r. PacrnopureJrr,r n npo6onoAforoBKa s aK-cne1rpocKongg.

Macc-cnelCpoMerpufl, npupoAa cneKrpa. MoleKyrqpHbrfi uou, ocKoroqHbre
I4oHbI. OcHosHsle HalpaBneHu, $parueur a\t4u MoneKynbr. Onpegerenue
MoneKyJlrpuofi Maccbl rl MoJleKynrpuofi Qoprr,rynrr. Xpouaro-Macc cleKTpoM erpvfl,
ee cor{eraHHe c ApyrI4MI4 Suszvecruun MeroAaMr4 rrccJreAoBa:H;grfl
u4eHurQuxarlr4ra neKapcrBeHHbrx cpeAcrB n npuuecefi.

Anfl

rlpe.ucraureH,e o peHrreHocrpyroypHoM aHaJrr43e B orrpeAe ileH'- crpoeHr4,
MaJrbrx MoneKyn u 6nonolHMepoB.

XuponruqecKHe MeroAbt r4ccJleAoBaHun B ycraHoBn eHVLt crpoeHr4, t4

u4eurusuKaur414 6uororu.recKr4 aKTr4BHbrX BeUIeCTB 14 r4X npeKypcopoB.
Cul'rynnpoBaHue crIeKTpoB 6[oror[.recKu aKTlrBHbrx Ber.qecrB u Hx

rpeKypcopoa in silico (nporparravsrrft rraKer chem office r4 rp.).
1.5. K.naccuQurcauHfl peaKuufi opraurqecKux coeAuHeHufi . Hyr.neoeunsr

H a.nercrpoQl{JlbI. Knclorurte v ocHoBHbre csoficrna opraH[rtecKrrx
coeAuueuufi.

o6uue rIoHsrH{: cy6crpar, peareHr, rpoAyrc peaKrlr4r4; peaKrlaoHusrfi qeHrp
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MoneI(yJIbI; peal(UHoHHa, cnoco6Hocrb coeAuHeHHr; MexaHr,r3M peaKr_lgH.
KnaccHSuKatIuoHHbIe rpt43HaKI4 peaKrlr4r4: KoHequufi pe:ynbrar peaxuuu, xapaKTep
pacuerIJIeHI,Is CBfl3l,I; qI4CJIO r{aCT}rrI, yqacTByrouux B nr{MHTHpyrouefi cTaAr4H
peaKu1414.

Tnnrr peaKuuil no xapaKTepy pacuerreHr,rq rona.neuruofi cBq3H. lovo_ kt
rereponl4Tllr{ecKoe pacueflneuue (rolro- H rereporeHerur{ecrcoe o6pasonaHue) cBfl3al.
Crpoeuue u ycrofivunocrL rlpoMexyroqHbrx rporyKroB peaKrlt4r4 (pa4raxa6r,
xap6xa'ruoHbl, xap6anuoHsr). Knaccra$uxaqu, peareHToB: paAr4KaJrbHbre r4 rronrpHbre
(enexrpoSHJrbHbre, nyxneoSunsnrre).

Tunrr pearcur.rfiI Hnbl peaKuHH tlo KoHeqHoMy pe3ynbrary (n:neHeuurc B crpyrflype
cy6crpara): pearrluv ilpucoeluHeHtr, 3aMeureHHr, orurenJreHHfl (erurraauapoaauur),
treperpynIII4pOBKI4, nepHUI4KnHqecKHe peaKIII4H, oKL{cJIeHZe V BOCcTaHoBJIeHHe
opfaHHqecKr,rx coeAHHeHUit, XWCIOTHO-OCHOBHOe B3ar,rMoAefi crnue.

MoHo- u 6uuoleKynqpHbre peaKrrvrr.
Kuseruqecxu v repMoAI4HaMHqecKr4 KoHrponupyeMbre peaKrlr.rr4. peruo- vt

crepeoceneKTH BHOCTb, CTepeoc nerlu suq Hocrb peaKrIHr,r.
Ponr pacrBopHrelefi B rlporeKaHun peaKqufi . Knaccu@uxaqv, pacrBoprarenefi

no [on{pnocua/Herlonf,pHocru; [pororu:aocrvlanporoHHocrr,r; orHolxeHr,rro K BoAe.
OcHoeusle KoHuerIIIHH, o6rqcHqrou[e KucJrorHo-ocHoBHbre

B3anMoorHo[IeH[Itr. Kacloru v ocHoBaHHq rro Epeucre4y-Jloypl,r. Koucraurrr
KVCIOTHOCTH V OCHOBHOCTH, KOHCTaHTa KHCJIOTHOCTH COnpAXeuHOfi OCHOBaHHIO
KHcJIorbl. Hanpameuue t]poronHruqecrcofi pear(uHH. Kucrorurrfi H ocHoaHrrfi
pear(uHoHHbre r]eHTpbr MOneKyn br.

Kuclorsr u ocHoBaHHq ro Jlrror.rcy, cBfl3b c rroHflTurMr4
Hyxneo Q ul r H o crulan e r<rpoS H Jr b H o crH . 3nercrpo$urrsrrfi HyrcneoSralnusrfi
peaKIII4oHHbIe ueHTpbI MoJlel(ynbl. Xecrrcue u MrrKr4e Kr4cJrorbr u ocHoBaHr,rr.
flpuHuun xecrKr4x 14 MrrKlrx Kr.cJror 14 ocHoBaHufi (npuHUuu xMKo).

opranravecKl4e oH, SH, NH u CH xucrorrr. OpraHprrecK4e 7r- r4 n-ocHoBaHr4t
( arvronueebre, o Kco Hr4eBbre, cyn rsouzenue).

flpnuzurt, onpeAen*oque KI4cJIorHocrb 14 ocHoBHocTb coerlrHeHr4f,
(enexrpoorPl4rlarelbHocrb t4 nonqp,3yeMocrb aroMa B peaKur4oHHoM rreHTpe,
sneKTpoHHbIe o$Sexrsr 3aMecrl4Tenefi Ha peaxquouusrfi rleHrp, ycrofiuuaocrr
cooTBeTcTByrorrIHx corpqx(eHHbrx cy6crpary KrrcJroT Lt ocuonauufi,
coJrbBaraqpronHslfi eS$exr).

1.6. OcHoaul MoJrer(yJrflpHoro ,qnrafiHa H MoAeJrupoBaHHs in silico
opraHtlqecKHx coeAH neuufi

KoucrpyrapoBaHHe u aHaru3 in silico crpyroyp noreHur.r€urbHbrx coe4uueuufi-
nI4AepoB KaK 3JIeMeHr pal{u oHanbHoro Apar-guzafiua, Basyalus a\ufl crpoeHu,
opraHHrlecKHx coeAl4HeHuit sa rIJIocKocrLt v B BI4.qe 3D-rvro4erefi. Tunsr xr4Mr4r{ecK,x
Qoprtayl. llporparr,rMHbre naKerbr Bu3yartv3auukrcrpoeHu, MoneKyn Ha flnocKo crt4 v c
noMorubro 3D-uoleneft (Chem Office H Ap.).

B:auuHoe BJtuflH,e aroMoB B MoneKyne KaK ocHoBa cHr4xeHH, HJrr4
IoBbIueHI4q 6Holornqecxofi aKTI4BHocrI4 ulwru 6uo4ocryrrHocrt4. ponr cra6rrx
B3aaMo,[ei4cT.suir B $oprvrupoBaluu aSSuHHocra 6uorennrrx aroHr4croB v
3rcoreHHblx areHToa (nercapcrBeHHble cpercrBa H ToKcuKaurrr) c 6uoronuqecKlrMu
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MaI(poMoneKJIaM14 (nporeuHrt, HyKJreorHAbr Lt .qpyrue uuurenra). BrHqHue
QynxquouaJlbHblx rpy[r Ha peaKIII4oHHyro cnoco6uoc6 kr Snsuxo-xrrMrrqecKge
csoficrsa (ruapo0ulrsocrs/rurpo0o6Hocrr; runoQruruocrshunoSo6uocrs),
cBr3b c 6uoloruqecrofi aKTuBHOCTbTO rr 6aolocry[Hocrbro.

Oco6eHHocru rtocrpoeHl,Ic MoAenefi sa rrJrocxocrr.r c yqerou seo6xoAr.rMocru
I(oppe KTH o ro orpax eHlau xo nS ra ryp a\uvt; B3ar4M Ha, rpauc $ op Ma\vfl rrJr o cKo crH brx rr
TpexMepHtlx uoAelefi. IrlccreAoeaHue gHeprr4tr cBr3brBaHr4, cMoAeJrHpoBaHHoro
JrLrtaHAa c nporer4HoM c noMoulEro pecypca MoneKynrpHoro AoKVHra. flnzafiu
crpyl{Typbl c l-loMotrlbto nporpaMMHoro rraKera Chem Office. Koneeprauur uoAelefi
a: rpaSraqecKoro $opvara (chem Draw, *.cdx) B MoneKynrpHo-AecxpunropHrrfi
Sopuar (MDL Molfile, x.mol; Protein Data bank, *.pdb, r.pdbqt ap.). Bsr6op
MaKpoMoneKyJIbI-MI4rIeHI,I Ha pecypce Protein data bank (utu aHaJroruqHoM
pecypce). Pa6ora Ha pecypce Ant npoBereHr4, KoMrrbrorepHoro rrporHo3upoBaHu,
Saprt,Iarolorllqecxzx csoficre u MoneKynqpHoro AoKr4Hra. Anar1as pe3ynbraroB
KOMnb[OTepHOro IIpoI-Ho3!rpoBaHH,
crpyKrypa/axru eHo crr).

vt AoKHHra. flpone4enue SAR-aHarrv3a

2. Baxuefirulre Kraccbr MoHo- n
coeguHeHnfi: oco6euHocru crpoeHllq
cnoco6Hocrb, llAeHru$u rca q na

2.1. Yr.neBoAopoAbr
Alxaurt, i[JIKI4J]bHbre $pantreHTbr B MoneKyJre. HoMeHKnarypa. qlusuqecK,e

csoficrsa. Pearqzu paAl4l(ilnbHoro 3aMerueHu, Ha rrpnMepax ranoreHgpoBaHgr.
MexaHagM Sn. PeruoceleKTHBHocrb f€uroreHHpoBaHHr. OxucreHHe uurKaHoB.

I-{urcnoanKaHbl. Kracca$uKaunr. Horraenxrarypa. Oco6euHocrr4 crpoeHa, H
xl4MHqecKnx csoficrB MaJIblx ITI4KJIoB. floHqrue o nonr4r.IuKnvqecKlrx cucreMax.

AlxeHu. Houeuxlarypa. @usuqecxze csoficrsa. Pearqr4lr gnexrpoSurrnoro
rrpr4coeAuHeH[fl, MexaHr43M As. flpzcoeAlrHeHze o-, S- ra N-uyxreo$uroa; ponb
KI4cJIorHoro KarElnLI3a. PeruoceJIeKTI4BHocrb onerrpoSr4JrbHoro r1pHcoeAHHeHHr.
flpaanno MaprcoeuttKo*e, ero coBpeMeHHaq HHTep[perarluq. Pearqrau paAHr(iurbHoro
rpHcoeruHeHHr, nepoxcuguufi o$$exr xapauta. oxucrenue EUTKeHOB
(rragporcl'IJlplpoBaHHe, xecrKoe oKI4cJIeHHe, o3oHHpoB aHyre, 3[oKcr.IAxpoeauue).
Peaxuzu IIo o.-yrnepoAHoMy aroMy (aruuruHoe 3aMerrleHrre v oxucreHue).
fulporenupoBaHHe (eoccrauonneHue) €urKeHoB. pearcquu coqeraHH, (Xexa u
Cmume).

no.nuQyHKrIr{oHaJrbHbrx opraH ll qecKux
t4 HOMeHKJraTypbr, peaKulloHHaq

:rexrpoQHJrbHoro

AHeHoB. Peaxuur,r

ArrcaAueurr. HoveHrc,rarypa. Krac,a$nKau,r. pearcuun
rrpr4coeAuHeHur. 1,2- u 1,4- lTpucoeAHHeHVe y conprxeHHbrx
rrtarnorrpkt coeAr4HeHnr (4aeHonufi cranres).

Oluro- H rroJrlrMe pv3a\ufl H eHac br ureH H brx yrJre BoAopoAo B H
npor,r3BoAHbrx. llpupogubre H cHHTerHr{ecKr4e lonprMepbr Ha ocHoBe

Alxuurt. HorueHxlarypa. ousuqecxue csoficrsa. PeaxuHH 3ne6rpoQunruorov uyueo0uJlbHoro npHcoeAI4HeHHfl (rnraporaroreHupoB aHVe, riuroreH7poBaHr4e,
B3al4Moneficrsue c O-, S- ra N-HyxleoSunavr,r). Peax liar4 BaHlnr,rpoBaHr.rq. peaxu4ra
coqeraHnt (Couozautupa). Peaxuuu oKHcJIeHr4, H BoccraHoBJreHrar. O6pa:oBaHHe
arIeTI,In e HI{AO B MeT€IJIJIO B.

HX 3aMetueHHbtx
HCHACbIUIEHHbIX
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opraHHr'IecKHx coeAHHeHLIfi. floluetzleu, nonr4 [po[r.rJreH, [onprcrupoJr,
IIOJIH BI4H I4JIXJI OP HA, IOJI NBI,IH HIONTTfi C[ LIPT, TEOJIOH, KAYI{YKI4.

Apenu. Knaccr,r$ vKa:g.ufl . Holleuxlarypa. MoHoqAepHbre apeHbr. @usz.lecxue
cBoficrBa. Peaxuul't anexrpoQHJIbHoro 3aMeuleHHfl B apoMarHr{ecKoM KoJrbrre,
MexaHI43M SeAr. faloreuupoBaHl4e, HHTpoBaHue, cymSHpoBaHHe, aJrKr,rJrr4poBaHqe,
AUHJIIIPOBAHVE, |HAPOKCH€LJIKVNI4POBAHI4C, XAP6OUTUHPOBAHI4C A
xap6oxcunI4poBaHI4e. Blugsue 3aMecraTenefi Ha cr(opocrb Lt opr4eHTaur4ro
3aMerqeHnt. Opmo-napa v.Mema-opHeHTaHTbr, aKTHBapyrculne rd Ae3aKTuBr.rpyrourne
3aMecrHTeJrH. coIuacosaHHafl v HecorJracoBaHHa, OpHeHTaUHr. peaxuulz,
rlporel(arc[IHe c norepefr apoMart4t{Hocru B KoHeLrHoM flpoAyxre (napuuuurbHoe 14

IIoJIHoe BoccTaHoBJIeHI4e, oKt4cJIeHI4e). PeaxquIa 6oxosofi qenu y roMonoroe 6eHsora
(ra"norenupoBaHue, oxraclenrae).

MnorosAepHbre apeHbrlvrHorof,AepHble apeHbl c r43oJrHpoBaHHbrMH ur.rKnaMu: 6uoeHrzl,
lr'rQenunMeraH, rpasenunMeraH. MHoroqAepHbre apeHbr c KoHAeHcprpoBaHHbrMH
ITLIKJTaMH. HaSr:alau: noHHxeH14e apoMarrzqHocru; peaKuHr,r glerroorbrzrTr_HoFoNOHH)I(EH14E APOMATI,IqHOCTH; PEAKIIHII ETTEXTPOQI4JIbHOTO
3aMeureHHr, opr4eHTarlr4, 3aMelrreHr,r, y ua0ranuna u ero npopr3BoAHbrx;
BOCCTaHOBJTeHHe (rerpa"nnH, AeKilrr{H), orucleuue (naoroxuHoHu).

I4ae ura 0 uKa:]:afl yrJr eBoAoponoB. C n exrpar bH br e xapaKrep vcruKu.
BageluHoBoe MacJIo, napa0nu. I-{uxnonporraH, IIHKJroneHTaH, ur4KnofeKcaH.

Eyra- I ,3-4neH, H3o[peH. BeHaor, ToJryon, KcHJroJrbr, crr4poJr, KyMoJr, uHMoJr.
HaSranuH, aHTpaueH, SeHaHTpeH, TerpaueH, 3,4-6euzonrp.r. yrrepoAHsril cxerer
TerpalreHa KaK crpyloypHa, oc H oB a aurw1uorH KoB Terpauu r(Jr HHoBoro psla.

floHsrne o He6eHsoHAHbtx rap6orlraxJrHLrecKr,rx apoMarzrrecKlrx coeAyHeHr4rx.
Halvt.9.ve yrJleBoAopoAHoro cKeJlera H yrneBoAopoAHbrx 3aMecrurelefi KaK

@axropa t,oBbI,,IeHH, nano$unbHocr, opraHuqecKoro coeAuHeHr4q, cBq3b c
6uoloruqecrofi ($aprraaxororuqecKofi ) axrnnHocrbro H AocryrrHocrbro.

2,2, I a.-;,oreHolrpoH3BoAHbre yrJreBoAopoAoB
BlugHue aroMa raJloreHa Ha pacnpeAeJreHr4e erexrpouuofi rrJrorHocrg B

opraHl'rqecKHx coeAI4HeHHflx. Cnoco6Hocrr aroMoB riuroreHoB K o6pa:oaaHurc
BHyrpl4- u MexMoJIeKyntpHbIx cla6rtx B3aaMoAeficrsuir (raloreuonaa cnr:r).
fr'rapo0vtlrHocrr/ruApo0o6Hocrb z nuno$Hrruocrrfuuno6odnocrb opraHr4qecKux
coegnueuuft, coAepxaq[x aToMbI r€UIoreHoB, BlruflHkre Ha 6no11orruec6yr9
(Sapuaxoloruvecxyrc) aKrl4BHocrb v AocryrrHocrb. ErousocrepHocrb $ropa n
ruApor(cursuofi rpynnbr.

Knacoz$uKaur4r, HOMeHKJraTypa H $u:uuecrcue ceoficrsa
faJloreHnpoH3BOAHutx, o6u1ue 3aKoHoMepHocru trx peaKquouuofi cnoco6uocru.

f aloreHoEul KaH bI 14 r€uloreH oLII4KJrozur KaH br. Xapaxrep vcrktott c ssse fi yrn epoA-
fuLJIOfeH (AtrulHa, 3Hepfr4r, rroJrrpHocrb, ronrpr{3yeuocm), pau^r1rornu,
cnocooHocrs riuloreHI4AoB. Peaxqun nyrcneoQraJrbHoro 3aMeuIeHr4r; MexaHH3Mbr
MoHo- v 6avonercynrpHoro 3aMeu{eHr,rr SN I v sN2. B:auiraoAeficrene
r€uloreHrlpoH3BoAHblx c O-, S-, C- u N-nyr<neo$ararrau. CAHres Ha ocHoBe
r€L[oreHoilpoa3BoAHbrx yureBoAoporos crraproB, [pocrbrx vr cJroxHbrx aQupoa,
TI4OJIOB, CylrsuAoa, cynrQonueBbrx colefi, aMr.rHoB, Hr,rrpo[por43BonHbrx,
HLITpl4noB. Peaxuut't orlqerneHuq (enulrunuponaHur): Aerr{Apor€LJroreHr,rpoBaHae.
Mexaua:urt MoHo- H 6arvronerynspHofo 3Jrr,rMr.rHupoBaHr,r, El v p]2. flpaezno
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KonrypenrHocrb peaxquft uyrneoSraJrbHoro 3aMeueHuf, t4
3JII4MI4HlIpoBaHI4r. Pearuua riLJIoreHoiuIKaHoB c MeriurJrauu. MeranJroopmHl4qecKHe
coen14HeHHs.

Marnufi (peaxrunrt fpuuunpa) u rurafiopraHuqecKr4e coeAr4HeHus B
opfaHfiqecKoM cr,IHTe3e.

Allul - kI 6eu:ulraloreHr,rAbr. flpuultuu rroBbrrrreusofi peaxqHoHHofi
cnoco6uocru B peaKuncx nyxleoSrzJrbHoro 3aMeueHHfl .

BuHul - u apvwilJroreHHAsr. I-lpuvuHbr HH3Kofi noAauxHocrH raJroreHa.
@ropoyrneBoAopoAul. Oco6eH Hocru $u:nvec rc ux Ll xvnr4qecKux cnofi crs.
3rarxroplr4, rerpaxJropoMeraH, xropoQoprvr,

xl op6eu:oJr, ilrrJr uJrxnopr4l, 6e HsrarxropuA, $roporan.
uo4oSoprra, BHHrrJrxJropHA,

I4aenruSvKa:J:afl raJIoFeHorrpor43BonHbrx yrneBoAopoAoB. CnexrpanbHbre
xaparoepprcTHKH.

2.3. Cnuprur, QeuoJrbr, T,oJrbt, rrpocrure :enpul, cy.nueuqsr
Crpoeune rl{Apol(culrsofi rpytrrrbr. Brusuae ruApoKcr.rrurofi rpy[11br Ha

pacnpeAeJleHHe slexrpouHofi rlnorHocru B opraHuqecKrlx coeAnHeHr,rqx.
Cuoco6socrr rlrApoKcr4lssofi rpyrrrrbr K o6pa:oaaHuro BHyrpr,r- vt
MexMoJrer(ynrpHbrx BoAopoAHbrx csssefi. rraapo0arruocrr/ruaposo6Hocrb kt
nunoSranrsocrs/rtptno$o6uoc'rr opraHuqecKr4x coe4uueuufi, coAepxaulgx
I'HApoI(c14nbHyro rpynny, BltvrflHlae Ha 6HororH.{ecKy}o (Saprraaxonorr,rvecxyro)
AKTI4BHOCTb H NOCTYIIHOCTb.

cnr.rprrr. Knaccra$aRau:afl. Horueuxr arypa. ousu.recrcHe
Kncrorusre csoficrea, o6pa:oBaHHe aJrKoroJrrroB. ocHosHsre
o6pasonauHe oKcoHHeBbtx corefi. BHyrpu- kt MexMoJreKyJrrpHbre BoAopoAHbre
cBfl3u. HyxneoSHJIbHbIe csoficrsa clr4proB; o6pasonauue [pocrbrx u cJroxHbrx
o0upon, cnoxHble s0rapu HeopraHr,rqecxlrx KltcJror (cynrQaisr, Qoc4aru, ;1v- pr

rpu$ocSarur). Pearcrruu HyxneoQraJIbHoro 3aMerueHr4fl rr,rApor(cHrsHofi rpyrrrrbr,
MeroAbI aKTVBaglaV rr4ApoKcr{lrHofi tpyrrnbr (xucloruufi Karuurr43, o6paronaHur
cJIoxHbIx aQrapon c HeopraHI4qecKI4MH u opraHr,rqecKr4Mr4 Kr4cJroraMu). peaxquu
nyxneoQuJlbHoro 3aMeIIeHI4, HeaKTHBr,rpoBHHbrx c[LrproB c raJroreHoBoAopoAaM7,
r€LJIoreHlIAaMl/, $oc$opa, TaoHl4nxnopuroM; aKTr.rBr4poBaHHbrx cngproB
(cynsSonaron) c O-, S-, C- u N-nyrcneo$ranarraz.

Peaxuun 3JrHMHHHpoBaHufl, BHyrpH- vt MexMoJrer(ynrrpHa, Aerruparaliufl
cfrHproB. orcncleuue ct]HproB e,ra6oparopHoM ct4HTe3e U in vivo.

MuoroaroMHbte crtt4prbr. Kucrorusre ceoficrna. O6pasoBaHHe xeJrarHbrx
KOMIIneKCOB Br4rIHHaJIbHbIMr4 AI4OIaMU.

@esolrt. Knacca$vKawfl. Houesxrarypa. @nguqecrue csoficrea.
Kuclorurte csoficraa, o6pa:oBaHHe SeHormoe. Hyrneo$lrJrbHbre caoficrsa:
QeHonrr u Qenorcct4Abt KaI( uyrcreo$r.rnsr (peaxunu 3aMeureHu, H rrpr4coeAgHeHg, -
o6pa:oaaHHe npocrblx 14 cJloxHbrx s$upoe, [pr4coeAr.rHeHr4e rro KparHofi cnraz).
Peaxuuu eler<rpoSl4JlbHoro 3aMerrleHnf, B apoMarprqecxoM qlpe Senoron:ra[oreHzpoBaHl4e, HI4TpoBaHue, cynsQr.lpoBaHlle, Hlrrpo3r.{poBaHr4e,
xap6oxcunr4poBaHHe, $opuuJrr4poBaHr4e, rlrApoK cvMervrinpoBaHr4e, anr(HJrlrpoBaHr4e,
alIHnI4poBaHVe. OrcucleHne $enonon. @esolturre aHTr4oKcHAaHTbr.
BoccrauoBJreHHe Senonoa.

csoftcrsa.
cnoficrna,
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o$rapu. HoueHxlarypa. OHeH.recxne
csoficrsa, o6pasoBaHue oKcoHr4eBbrx conefi. Hyxneo$HJrbHoe
f iLJrofeHoBo.uopoAaMr4. Oruclesue. flpeAcrarJreHue o6
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u@euollHsre
u Qapr.y,a\uu.

flpocrue l

rrpHMeHeHHe B MeAtrrIHHe

cnoficrsa. OcHosHue
pacUIenneHtre

opt'aH14r{ecKHx
rl4ApoIlepoKcHnax n IIepol(cHAax. Cnoco6st npoBepKH pacrBopHreleft-npocrbrx
aSr,rpon Ha HanHqHe nepoKCHAos. llonsrue o KpayH-3frpax.

OrccupaHsl ( 1,2-:noxcu4st), oco6euHocru peaxrluoHuofi cnoco6uocrr,r,
pacr(pbrTHe ur4KJra o6pasonaHr.reM BHIII4HAJIbHbIX AI4OJIOB
rerepoSyHKurroH€urbHbrx crrrproB.

Merauol, 3TaHoJI, IIporIaHoJrbI, 6yraHolsl, 6eHsr,urosnrfi crlp1pr.
3ruleuruI'IKoJl b, rnl4 uepuH. (Deuor, 2,4,6-rpuLrurpoSeHon (uuxp LrHoBafl rHcrora);
I - v 2- HaQronsr, KarexoJr (nrapoxarexuu), pe3oprluHoJr, fLlApoxHHoH,
$nopornrouHHoJl, rplporanJlon. lrasrunonufi s$up, aHu3oJr, SeHeron. luoxcaH,
rerparrApoSypaH. flolHerzJreHrJraKoirr.

Tuolrt. Houeuxlarypa. @usI4qecxHe caoftcrea. KncnorHbre cnoficrna,
o6pa:onaHZe rHoJIqroB u corefi c KarHoHaMH TrxeJrbrx Mer€uuon. HyxreoSurrurre
caoficrsa: o6paaoBaHHe cyln$r,r4on v cepHbrx aHruoroB cJroxHbrx e6upon.
OrcucleHue B 4ncylsSugsl vt cynrsoHoarre KHcJrorbr. Bocc.rauoBJreHu e B
yfneBolopoAbr.

CylrQra4u. Houeuxrarypa. @H:u.{ecxne ceoficraa. HyrcneoQursHsre
csoficrsa, o6paeoBaHI4e cynssonr,reBbrx corefi. Orcacreuue B cynsQorcqaau v
cyns0onrr. lraruerulcynn0oKcuA, ero Hcnonb3oBaHr4e B KaqecrBe pacrBopgTerq H
neKapcrBeHHoro cpeAcrBa. Ottenpason
aToMoM Cepbr.

KaK npHMep BeIIecTBa c cTepeofeHHbrM

[4aenra0uKa:l:afl crtaproB, $eHoron, flpocrbrx oQupoa v Hx rpoaH€LnoroB.
C nexrpal bHbre xaparoep vcrt4Kvt.

2.4. Arvuusl. Aro-, Ar{a3ocoeA[ HeH llq
Ctpoenue aMHHoIlpyIInbI. Bra.auue aMHHo-rpy[rrbr Ha pacnpeAeneHHe

elexrpouHoft [JIorHocrI,I B opraHl4qecKr4x coe4raueuufi. Cnoco6nocm aMr4Ho-
fpynrrbr K o6pasonaunro BHyrpH- u MexMoJrer(ynqpHbrx BoAopoAHbrx cnq:efr.
fnApoSulrsocrr/rr.rapo$o6Hocrb n ,runo$nlsHocruhl.rno$o6uocrb opraHyqecKyx
coeAuueHufi, coAepxaulux aMHI'ro-rpyrlny, BJTHTHHe Ha 6uororuqecKyro
(Sapu aroJroru Lrec Kyro) arcrra BHocrb H Aocryrr Hocrb.

Klaccu0vKaIJptu, HoMeHKJIarypa H $rasn.recxue csoficrsa aMr4HoB, o6ruue
3aKoHoMepHocrr4 Hx peaKquonuofi cnoco6uocru.

ocsoasrte csoficraa anaSarHLIecKHX a apoMarr4qecKux aMr4HoB, aMMoHHeBbre
coJIH. Kuclorurte cnoficrBa aMI4HoB, aMHAbr uleror{Hbrx MeraJIJIoa. Hyxneo6unrHsre
csoficrga, o6pasoBaHkle aMI,IHoB, qerBeprzrrHbrx aMMoHHeBbIx corefi u aMr4AoB.qerneprur{Hble aMMoHI,eBbIe ocHoBaHr.rfl, vx pacue[neH[e ,,pH HarpeBaHHH.
Kap6unauuHHafl (ut:oHurpullHar) peaKrlus. Pearquu [epBurrHbrx, BTopgr{Hbrx Lr

TperHqHblx atu$atwuecKux t4 apoMarur{ecKr,rx aMr4HoB c asorucrofi rcucro.rofi.
Peaxquu enerrpoS,JlbHoro 3aMeureHr,r, B apoMarr4qecxr,rx aMr4Hax:
r€uloreHI4poBaHHe, cynn$upoBaH14e, HHTpoBaHr4e, €urKr,rJrr4poBaHl,re v alianupoBaHl4e.

3rul-, AI43T,JI-, TpH3TI4naMuHbI, 3TLIJTeHAHaMu H, reKcaMerHJreHAlraMZH,
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aHlaltptH, N-uernlaHI4Jrr,rH, N,N-AuuerHJIaHHJII,IH, TonyI4AHHbI, Qeueruguusr,
4uSenr,uaMaH, $enulengplaMI4ubI (o-, rr-, n-), ua$u4JraMr4Hbr. HurposoMor{eBuHa, ee
rrpor43BolHbre KaK n e r(apcTBeHH bre cpelcTBa.

Zle Hru 0 wnarJkrfl aM H H o B. C n e xrp an b H br e x apar(Tep vcrvKkt aM r4 H o B.

!uaro- kt a3ocoenHHeH14fl. KnacoaSraKauH,r. Houeuxrarypa. Crpoeuue
apoMaruqecKux coleil At4a3ortfl. PearcuHr A:aa3ort4poBaHHfl, ee MexaHH3M, ycJroBnt
[poBeAeHlrc. Pearuuu apoMarr4r{ecKux colefi At4a3oHt4A c BbrAeJreHueM a3ora,
3aMeuIeHI4e AHa3OfpyrlIIbI Ha fHApoKcrrfPyntry, airKoKcHrpytrtry, filrrofeHbr,
Il[aHorpy[[y, Hurporpy[[y, BoAopoA. Peaxqvv apoMarr,rqecKr4x colefi AVa3oHVfl
6eg nrtAeJIeHLIfl a3ora. A:oco.{eraHr,re Kar( peaKrlur 3neKrpo$unrHoro 3aMeuleHr4r.
Ir[cnorssoBaH14e peaKuH14 a3ocoqeraHVfl
apoMaruqecKHx aMHHoB. A:orcpaclrreJrH
xpacuu ft ), vx LrH1ttKaropHbre ceofi crea.

AnraSarnqecKr4e Ar,ra3ocoeAla:ael:afl.

lJtfl ugeHruSuKsuur,r
(uerunonsrfi opauxensrfi,

SeHonoa v
Naerurosrrfi

[uasoueran, ero anK]rnHpy]otrlze
CBOHCTBA.

2.5. Anuaer-HAbr r{ KeroHbr
CrpoeHne xap6oHulsHoil r*pynrtbr B oKCo-coeAHHeHHrx. BrusHue oKco-

rpynrtbl Ha pacnpeAeJleHHe 3net(TpoHHofi nlorHocTg B opraHr4r-rec6ux coeAyHeHr4rx.
Cnoco6Hocrs oKco-rpynrbl K o6pa:oeanurc BHyrpH- kt MexMoJrer(ynrpHbrx
BoAopoAHblx cas:efi. fngpo$HrrHocrs/ruapoSo6Hocrb kt nnnoQnnrsocrs/
nuno0o6Hocrb opraHr4lrecKux coeAr4HeHnfi, cogepxaurux or(co-rpyrrfry, BJrr4sHHe Ha
6 HororH.{ec Kyro ( $apuraroro r-H qec Kyro) arcru BHocrb H Aocryn Hocrb.

KnaccuQraKauuq, HoMeHKJIarypa u $rasuuecKr4e csoficrsa oKco-coeruueruuit,
o6ulue 3aKoHoMepHocrrr r4x peaKuuouuofi cnoco6socru.

Peaxquu Hyxneo$zJlbHoro rrpr4coerr4HeHufl. I4x o6paruMocrb H MexaHH3Mbr.
KuclorHstfi KaraJII43 nyxneoQuJrbHoro npHcoeAHHeHHfl. B:auuoAeficrehe oKco-
coeAr,rHeHuir c O-, S-, C- u N-uyxneo$lrnarr,lrz.

flpucoe4uHeHple BoAbt (o6pa:oeaH:ae v (ne)cra6aJrbHocrb rurAparr,rpoBaHHbrx

Oop, zLIIbAerHAoB 14 xerouon). flpzcoeAuHeHr4e crrr4proB r4 rr4onoB (o6pasonanue
ronyallerateit u alleraneft; ruoqeraneft). flpuvreueHr4e arleranefi r4 rproaqeratefi Nu
3auIHTbI, AeoKcHreHalruv vI HHBepc14H nonrpHocrr4 (avrnolyur-peareHru)
rap6oHr,r,r suofi rpy r n br. O6pa:o naH He aM H Har efi (c u Hre: yporponra na).

B:auuoAefrcrsue c C-Hyrcneo0r,rnauu (rraapouraaHr4poBaHue vr

uI4aHocI4JIlInI4poBaHI4e, B3al4Mo4eficrnue c MeriurnoopraHl4r{ecKr,rMH coeAI,IHeH uflMkt v
aIIerI'InHAaMLr, ole@uunpoBaHI,Ie rto Brarrrary). BsaraNaoAeficrsue c r[uroreH-
nyxneoSraJraMr,r (ranoreuu AaMu $oc$opa H cepbr 14 Ap.).

Pearcrlun ttpt4coeAHHeHHt-orruettneHHr: B3aHMoAeficral,te c HyKneosra.uarrara
a3ora (nepnu'rublMl4 H BToptItIHbIMI4 aMr4HaMH, rHApoKcHJraMr,rHoM, rHApa3r4HoM r4 l,tx
rlpot43BoAnrrun): MexaHI,I3M, BIwtflHlae rrphpoAbr peareHToB Ha o6pa:onauue
npoAylooB. O6pa:onanue r4Mr4HoB, eHaMV HoB, oKcLrMoB, rHApa3oHoB,
ceuuxap6a3oHoB, TI4oceMI,IKap6asoHoB H Hx [pHMeHeHHe B cr4HTe3e H M9AHuHHe.

Pearcuura no CH-rracJIorHoM ueHTpe cl-yrnepoAHoro aroMa oKco-coeA uugp1uir.
EHolu:aqur, crpoeHlle eHoJIqr-HoHa, Kero-eHoJrbHafl TayroMepr4fl. peaxuur.r
3aMelUeHI4s B CI,-rloJloxeHlll4 I( ot(corpyflne (zurxunrapoBaHr,re, o-r€rnoreHupoBaHr4e,
ralo$opn Hbre peaK \uw; ito lo$oprr,t Hrr fi recr, aM r.rHorurKHnupoBaH ue). Ar iaorr bHoe
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peal(uzlr Mauuuxa, arlbAonbHo-r(poroHoBa, KoHAeHcauHr,

perpoanbronbHa, peaKr.Ius; rrpHMepbr B na6oparopr4r4 14 B Mera6oJrr,r3Me.

Oxnclesue H BoccraHoBJIeHHe aJrbAeruAnofi H KeroHHofi rpynn: peaKTHBbt H

o6lacrr rIpHMeHeH[r. Oxucreuue oKcocoeAuseHufi coeAHHeHuflMu Mer€LJrnoB t4

Iepol(cHAHbIMI4 coeAI{HeHVflMV. BoccrasoBJleHlte oxcocoelusesufi rr4npr4AaMH
BoAopoAa v KoMIIJIeKcHIIMH ru,,puilaMu MeriurJroB. Ileperpy[nupoBr(a Eailepa-
Bunnuzepa. Merolbr .[eoKCHreHaur4H aJrLAerHAoB H KeroHoB (pearcuau Kucrcuipa-
BonaQa v KqeuueuceHe, BocclaHoBJreHHe rHoar{erarefr). PeaxrrHq nepeHoca
rHApvEa in vitro u in vivo. BoccrauoBJleHHe no Kauuuqqapo u Meepeeiluy-Bepnerc-
IIouudopfiy, B3apIMoAeficrsue c rp.-6yrunuaruufixropnAoM: rrpLrMeHeHr,re,
MCXAHV3MbI kr Saxroprr, cta6wtuzr4pyloulr4e repexoAHoe cocTocHHe.
{DepueuraruBHoe BoccraHoBJIeHHe NADH: MexaHH3M u 6uonorHqecKafl ponb.

IIon r,rvep v3arlvtfl c oKcocoe rvHeHVflMLr.
AsaaHanorn oKcocoeAnuoauit (auuuu, CHAMHHbI,n UKUUUUSA,dHSHI"IA (l4MI4Hbl, eHaMHHbI, oKcI4MbI, fl,lApa3oHbl kt

ceuuxap6asourr); ux [pI,IMeHeHI4e B x[MHqecKoM aHilJru3e v ilnfl npgroroB reHue
)Ao6nux neKapcrBeHHbIx Sopr. Peaxrr[onHac cnoco6nocrr a3a-aH€uroroB
oKcocoeAwsflHuit c O-, S-, C- kI N-nyrcneo$unarvrra. Peaxuuu npucoeAr4HeHgr:
fr4Aponr43, rulpprpoBaHHe, T14APO IIH AH PIPO BAH HC, 83aHMoAeftcrsue
Mer€LIIJIoopraH14qecKuMH coeAuHeHVflMvr. Pearqun o,-3aMeureHHr: r€uroreHHpoBaHHe,
C-arxurupoBaHue v arlr4nHpoBaHVe; PearcUaq Cmoprca. [pyrrae cneUuQg.recKr4e
peaKIII'IH. BoccrauoBJleHae no Kuxuepy-BoruQy: MexaHpr3M 14 rrpr4MeHeH vte 1ilfl
npeo6pa:oBaHu, rcap6onulbHbrx SyuruuoHrurbHbrx rpyrr B MernJreHoByro ryynry.
I-leperpynnvpoBl(a Eerc.uaua 14 rerparaw4fl oKcHMoB: MexaHr.r3M H rrpHMeHeHHe B
cHHTe3e neKapcrB. cr,rHres KalponaKTaMoB kr klx rronptMepoB.

{DopuanrAertrA (Qoprr,ranran), aueTiLIIbAefprA, xnopzlnb (xnopanrwgpar),
aKponer4H, 6en:alrAernA, arreroH, rruKnoreKcaHoH, arrero0eHoH.

I4aenrz$ vKa:Ul4s anbAeruAoB H KeroHos. C nexrpzlJr bHbre xaparoepgcrr4 KH.
XuHourt. Oco6euuocrl4 crpoeHu, 6eu:o- v naQroxraHoHoB, QnsuvecxHe

csoficrsa. n-AxuenropHble ceoficrea. OxucrlrreJrbHbre csoficrea xHHoHoB; peaKur4rr
lpucoeAr,r HeH]/,.'. . Aurpaxznon. v6 Hxr.rHoH br. B nraNa pfir K.

2.6, Kap6oHonsle Kr{cJrorbr, Syurcr.IuoHaJrbHbre tIporr3BoAHbre
rcap6ouoebrx KHcJror

CrpoeHr,re $yHruHoHaJlbHbrx rpynn B

Qyn*,-lroHiurbHbrx npoH3BoAHbtx. Blusuue Ha
rrJroTHocTr4 B OpfaHilqecKux coelr4HeHUflX.

rcap6oHoaulx Kt4cJrorax v Ltx
pacnpeAeJreHHe alercrpoHHofi
06pa:onanue BHyrpu- u

MexMoneKyntpHbIx BoAopoAHbrx cecgefi. fuapo0ulruocrr/ruApo0o6Hocrb vt
lunoSulrHocrrhuno$o6Hocrb opraHVqecKr4x coeAr4HeHufi, cogepxauryx AaHHbre
rpynrlbl, BJIHTHHe Ha 6norornqecKylo (Qaprrlarconornuecxyro) aKTHBHocrb vI

AOCTynHOCTb.

crpoeHue. Kraccu$raxaqua v HoMeHKJrarypa. @Hsraqecxue u $usraxo-
XI4MI4qCCKI,IC csoficrsa. Tunuquas peaKur4oHHaqr-1ncrx ptraKqr4uHHa,t cfiocooHocTb: peal(uHH
nyxleo0uJrbHoro 3aMerueHufl rro xap6oHulruofi rpyrne r4 peaKur4u 3aMeure HVfl o._
aroMa BoAopoAa. Peaxqau HyrcneoSr,ullHoro 3aMeuIeHH, y sp'-.a6puanoro aroMa
yruIepoAa; MexaHI43M rlpHcoeAr4HeHHr-Oru-(enreHr4q qepe3 Tarpa3Apu\ecrcuit
[HTepMeAr,rar. Pearurau o-, c- v N-aqulupoBaHu, B CrrHre3e v in vivo.

cnoco6Hocrr:
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flpenpaufeHue rlaAPoxcu- I4 aMl,IHocoAepxarUux SapMaUeBTrrr{ecKHx cy6cranqufi s
6oree 6uolocrynHbre rponeKapcrBa. CpanHureJrbHarr xaparoepr4crr,rKa
auHnHpyloutefi pearcuuoHHofi cnoco6uocru. BosHHKHoBeHHe u 6uonofuqecKaq ponb
B rlpl4poAe. faloreHupoBaHue astu$aruuecKHx xap6oHonrrx Kr4cJror rro fenrc-
cDonuzapdy-3enuucrcouy; I4cnonb3oBaHrae CI,-raJroreH3aMerrleHHbrx Kr4cJror Anc
cprHTe3a o,-fl4ApoKcrI-, CI,-aM[IHo- u cr-,B-ueHacbrIrIeHHbrx Kr4cJlor.

Cneura$raqecKl4e peaKuI4H xap6ouonrrx Kr4cJror t4 t4x conefi. Crpoeurae
rcap6oxcnlsnofi rpynnbt ra r<ap6orcuJrar-r,roHa. KuclorHocrb xap6oHonbrx KHcJror:
BlrvtflHl/,e 3aMecrHTenefi Ha pKa, o6ufufi v cnerlu$u.recrcHfi xuclorurrfi Karzurn3.
CuHres u rpuMeHeHl4e conefi. IInponH:, peaxrlr4rr Rona1e u Xyucdurcepa-Eopoduua.
O6pasonaHue aHrI4ApI4AoB Lr3 MoHo- 14 4uxap6ouoBbrx KHcJror.

4exap6oxcnJlupoBaHl4e. florzxoHAeHcarlufl 4uxap6onoBbrx KHcJror c Auawulawvl
KaK c[oco6 nonyuetufl noJIHaMHAoB. Hefinon. I-lonravepv3aUzfl s-r(anponaKTaMa.
floluxouAeHcauufl guxap6oHoBbrx KHcJror c rJrHKoJrrvu. MypaBbuHaq, yKcycHar,
nporluoHoBar, MacJIflHafl, H3oB€LnepvaHoBafl, aKpunoBar, MeraKpvr.oBafl,6eHsofiuas
I4 KOPHqHA' KHCJIOTbI, IUABCJIEBAfl, MA.IIOHOBA', 

'HTAPHAfl, 
rJIYTAPOBA', ALI1,il]aHOBAfl,

M€LJrer4HoBar, Syrr,t apoBar, Qran e aar KHCJrorbr.

CneurzSuqecKue peaKuilH cJroxHbrx :Qupoa v ruoa0Hpon. KouAeucauun
Knailseua u fiurcuauq: MexaHLi3M, rrpr4MeHeHr4e 6 cr4HTe3e u 6uorornr{ecKa, polt in
vivo. flpuMepbl IacnoJlb3oBaHnfl B opraHr4qecKoM cHHTe3e. Tuoe$rapsr B cr,rHTe3e 14

in vivo. MaroHosrIfi s$up, CH-rracrorHocrb. Cvnre: MuuroHoBoro asupa
npoH3BoAH brx 3aMeureHH brx xap6oHonbrx Kr4cJror.

CneuuSr.rLIecKHe pear(uu14 aMHAoB. OcHoeHrre v KHcJrorHbre csoficrsa.
!eru4para\t4fl Ao HHrpr4noB, HHrpo3HpoBaHHe. tleperpynnHpoBr(a (pacuag)
foQuaua aMHAoB B cHHTe3e [epBl4r{Hofo av;aHa v B Kar{ecrBeHHoM aHaJru3e.

Aerrzapararlvfl Ao HI,ITpt4ros. 3'raHaMVA, 6eusauH4. I4tvtullst, ux €urKprJrupoBaHr4e,
rr.rAponu3. N-6poucyKrruHnuraa (NBS) H ero rrpHMeHeHHe B cr4Hre3e.

fHAponu: L']t BoccraHoBJIeHHe HHTpHnoB. [Ipr,rcoenHHeHHe nyrcneoSHnoe
(xap6orcarHoHbr H ruApouepoKc r4AH urfi arr uoH ). 3rauuurpnJr, 6eu:oHurpul.

Aurra4pagrr u n€LIIoreHaHrnApr4Abr KaK aKTr,rBHbre aur.rJrr{pyrorune areHTbr.
Yxcycnrtfi arurugpraA. AIIeu4nxiIopI4A. Yxcycusrfi auru4pra4. @ranesrrfi aHru1pvt1.
@enon$rarreuH, cr4HTe3, r4HAr4KaropHbr e csoft crsa.

fu,upa:alu Kr4cJror u rr4Apor(caMoBbre KHCJrorbr, vx [pr4MeHeHr4e B

xHMr4LrecKoM aH€uruse r.r $apna ar\w.
I4aenru$ uKa:Jzfl xap6onoebrx KHcJro r Lr vrx QyurcquoH€urbHbrx rrpon3BoAHbrx.

c rre r(Tpan bH br e xaparoep vcTI.4KLt.

floluculoxcaHbI. Crpyxrypa clrnoKcaHosofi cBfl3r,r, ceoficrsa [oJrHcr,rJroKcaHoB
(reprraocrofi xocrs, rH4poSo6Hocrb, 6Horora.recKafl znepruocrr).

2.7. @yuKuIroHaJIbubre rtpoI{3BoAHbre yroJrsHofi Kr.rcJrorbr. Cy.nsQoHoBbre
KucJrorbr rr ux QyHxrlroHaJrbHbre rrpor{3BoAHbre

{DynxqaoH€LirbHbre [por43BoAHbre yronruofi KlrcJrorbr: SocreH, xnopyronbHbre
eQupsr, xap6avuuonar KHCJIoTa H ee s$rapur (yperaHsl). Kap6arr,ru.q (Nro.{esuHa):
rHApon143, ocHoBHbre v HyrcneoSlrJrbHbre csoficrea. AuunrtaoqeBHHbr (yperaatr),
ypel'IAoKHcJIorbI. B:aurrloAeficrsue MoqeBHHbr c asorucrofi ruclorofi Lt

runo6poulIraM14. O6pasonaHue 6aypera; 6uyperonar peaKur.rfl. 14cnorssoBaHLre
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Qocrena, xlopQopMllaroB, xap6onaroB r4 xap6avraroB B opraHr4r{ecKoM crrHTe3e, B

roM rlHcne Arfl 3aI{HrbI SyHxIIuoHaJIbHbrx rpy[n. fyauugnu, ero ocHoBHbte
csoficrsa. Ilpowsno.{Hble MoqeBI4Hbr n TaHVAWHa KaK 6uoreHsrre BerrlecrBa u
neKapcTBeHHbre cpelcTBa.

Cylr$ouoBbte KucJIorbt. KnacuaSraKau14rr. Houeuuarypa. Kucrorsue
ceoficrsa, o6pa:onaHVe colefi. flecyrs$rapoBaHhe apoMarar{ecKr4x cylr$orucJror.
Hyxneo$HJrbHoe 3aMeuIeHLre B apeHcynr$oxucrorax (peaxqur uenoqHoro
IIJIaueHur). <DyHrqHoHuulbHbte rpoH3BoAHbre cylrQoxucJror: aSrapsr, aMHAbr,
xnopaHrl4Apl4Abl. ArcrHnaUHq cnupronofi rpynrrbr a peaKqr4rx nyrneoQuJrbHoro
3aMeIIIeHHfl kt 3JIlIMltHl4poBaHr,rr qepe3 o6pa:onauue cylr$ouaron, Pols
cynrSar'lulnofi rpyrrrbr B crpyKrype neKapcrBeHHbrx cpeAcrB.

3. I-erepoQyHr(qrroHaJrbHbre opraHllrrecKr{e coeAr{HeHr{fl. flenrrAur u
6e.nxu

3.1. fugpoKcl{-, QeHo.n- ll oKcoKap6ouonure Kr.rcJrorbr
fugpoxczxap6ouonrte Kl4cJrorbr. KnaccuQv:ra\vfl. Houeuxlarypa.

XuNau'{ecxue csoficrBa KaK rerepo$yHKrlr,roHzrJrbHbrx coeAr4HeHHfi. Cneuusuuecxue
peaKuHH cf-, P-, y-, 6-ru4poxcuKHcJIor. JlarroHsl, naKTHAbr. OAHoocuoBHbre
(uolovuue), AByxocHoBHbre (nuHHsre, r6,rouHsre) u rpexocHoBHbre (rrarraonnan)
K14CJIOTbI.

@euolxap6oHonrte KI4cJIorrr. CaruqviloBas KucJrora: xr4MHrIecKHe csoficraa
KaK rerepoSyHKIIHoHanbHoro coelr4HeHr,rfl; oQnpu caruqurosofi Kucjrorbr
(uerulcark.:vrrar,
aMHHOCaJIHUHnOBaq

Senulca"nv:1larar, arleruncanuur4JroBas xucrora). [apa-
Kl4cJrora (|[ACK). Kyuaponaa, riurJroBa, Kr4cJrorbr.

[pe4craureHHe o 4y6rznrHbrx BeurecrBax.

{urap6oHl4rlbHble coeAzHeHur. KnaccaSvKarylafl. Houesxlarypa.
XuNau.recxue ceoficrBa KaK rerepo0yHKur4oH€LnbHbrx coeAVHeHHfi. Cnequsrvecrue
csoficrsa. Kero-eHorbHaq rayroMepr4q 0-auxap6oHuJrbHbrx coeAuHeHuil:
cra6utuzarlvfl eHolruofi $oprr,tsr; C-H ra O-H rcr,tcJrorHocrb. Bsaurr.{oAeficrege p-
Auxap6ouHJlbHblx coeAHHeHwitt c Hyxreo$railaMu H ocHoBaH:aflMV. CerexrusHocrb
peaKIII4I4 tlo AByM xap6ouulbHbtM rpy[naM. O6pasoeauze eHojrrr-aH14oHoB B
ycnoBHrx repMonHHaMHr-IecKoro v KHHervqecKoro KoHTponr. KonxypeHTHbre
peal(uHH B-aHr<ap6oHHJIbHbtx coeAnHeunfi c yqacrHeM oKco- H eHoJrbHsrx Qoprnr.Pearuun esolrHoil v euorrrHofi Oopr: C-a.nxzJrr4poBaHHe, iurbAonbHa,
(Kurleeuazenn) KoHAeHCauufl. Cuures rap6ouoabrx KHcJror H KeroHoB Ha ocHoBe
alleroyKcycHoro s0upa. fluoxcul oBafl, rrr4poBuHorpaAHar, arleroyr(c ycHafl,
rrlaBen e Boyr(cycHafl , c[-Kero fnyrapo Bafl KV CJrOTbl. Kerou ubre reJr a.

3,2. AvuHoKncJrorsl. flenrlrAbr H 6e.nru. Anauuocnrrprbr u arvrnuoeeHoJrbr
KnaccHSHKauHr. Auuuoxap6oHoarre v aMHHocynr$oHoarre KHcJrorbr.

XHiraH.{ecxue csoficrBa KaK rerepo$yHKuHoH€LnbHbrx coeAr.rHeHufi. CneqHQuvecruze
peaKuI'IlI o-, 0-, Y-, 6-auuuorap6ouonux Kr4cJror. Jlaxraubr, Ar,rKero[[nepa3r,rHbr.
flossrze o crpoeHnu B-laxraMHbrx asrz6norvKoB.

flporeunol-eHHbte cx,-aMHHoKr4cJrorbr. Crpoenue v xraccnsraKounr
Crepeou:oMepHr. (Dt4:a'IecrcHe csoficrna. ArrasorepHocrb, H3o3JreKTpnr{ecKa, ToLrKa.
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O6pasoaaH H e xen arH br x coeA uueaufi . I4aeHrn S vKa|il,fl cr,-aM [r HoKH cJror.
IlenruArt u 6elxu. AvuAHar rpupoAa rerrrnAHoi,r csszu. flporeuuoreHHbre

aMI'IHoKI4cJlorbl: rclaccHSuKat-lu, xHMHqecKHe csoficrsa, 6aolorHr{ecKH BaxHbre
peaKur414 (xap6oxcHnHpoBaHHe v 4exap6oxcHnHpoBaHHe; ruAporccuJrHpoBaH14e,
TpaHcaMHHHpoBaH14e, oKHCJII4TeJIbHoe v HeoKI4cntITeJIbHoe Ae3aM14HHponaHue).
flepanuuaa crpyl<rypa rerlrplAoB u 6erxoe. Llacru.{Hrrfi v norurrfi iroporrr.
Arr'r0orepHocrb rIerITI'IAoB u 6erxos. I4aenrer$ vKarJ.afl rrerrrkrAoB v 6erxos.
flpe4craureHlte o cr4HTe3e oJrurorrenrr4AoB.

flenruAnas rtpl4poAa HeKoropblx 6uororuqecKH aKTHBHbrx BeruecrB:
ropMoHoB (uyraruou, oKcHTour4H, B€r3olpeccHH, aucynuu) v JreKapcrBeHHbrx
Be rrlecrB (o n an anp r4Jr, r e r rr.rAH br e a:ut w6uotr,r xa ).

y-Airanno v,acrrHafl KprcJrora. Ilnpaqerau.
uapa-AN'rnHo6ensoftHa, KHcJIora. EeHgoKar,rH, rrpoKal4H, npor(aHHaMr,IA. Opro-

anuuo6eH gofiuas (aurpauunonar ) KHcJrora.
CynsSaHHJroBafl KHCnora. Cyns$aH vnaMVA (crpenroqr,ra). O6uufi

crpoeHHq cynuQaHraJraMHAHbrx JreKapcrBeHHbrx BeurecrB.
flupa-arvrraHo$eHoJr, ero npo,3BoAHbre, npHMeHreMbre

(n apaqeraruon ). Karexor aMr4 H br. Agpena.n v H, HopaApeHaJr H H.
EHoresusre aMHHbr; 2-avugosraHoJr (rconalaran), xoJruH,

rpunraMr4H, ceporoHun, |AMK, rupauuH, !O<DA.

BEIIIECTBA

TIPHHIIHN

B MCTHIIHHE

aueTr4JrxoJutH,

4. CHHres. MeroAut BblAereHuc u oqncrrcr{. @Hsn.recKue KoHcraHTbr
BeulecrBa KaK r(pr.rrepuu qr{crorbt r{ rrAeHruenrcaqnlr

4,1. ocHosut MeroAoJIorI{H u MeroAHKrr coBpeMeHHor-o opr-aH[qecKoro
cHHTe3a.

MeroAonorl4, opraHl4qecKoro cHHTe3a 6uororg.{ecK7 aKTr.rBHbrx u
JIeKapcrBeHHbIx BeulecrB. fllauupoBaHl4e cI4HTe3a, perpocr4Hreru.recrcufi aHilrg3.
CrpareruH cuHre3a: tu:aefiu,;rit u r(oHBepresruufi cr4HTe3. ycroeus peaKuar4, Hx
o6ecne'{eFllae- [IpeacrauJleHHe o coBpeMeHHoM opraHHqecKoM cHHTe3e.
CpanHurelrur,tfi aHartv3 npoMbrlxneHHoro v na6oparopHoro cHHTe3a. flparraeprr
cI'IHTe3a neKapcrBeHHblx cpeAcrB u vx npeKypcopoa. CeneKTr4BHocrb xuM2rrecKr4x
peaxqufi. flpurvrepsl perl4o- H crepeoceneKrr4BHbrx [poqeccoB B na6oparopzu
(npounrruleuuocru) u B opraHn3Me. o6que rroAxoAbr K crepeoceJreKT7BHoMy
c14HTe3y opraHHLIecKI'IX coeAuueuafi. MeroAolorr4, opraH14qecKoro cHHre3a.
JInHefiHrrfi H I(oHBepreuruntft cHHTe3. flpegcraaJreHue o perpocgHTer7qecKoM
aHaJIH3e, KaK oCHOBe nJIaHHpOBaHI4, CHHTe3a neKapCTBeHHbIx CpeACTB. fluZafia u
rlnaHapoBa[ue opraH[qecKoro cI'IHTe3a. MeroArt rtocrpoeHn.s yrureBoAopoAHoro
cKeJrera. MeroArr Syr*rrroHarru3awr4 v uepesyurqrorurrrurlrr. cnoco6sr
BBeAeHI{t KparHbrx cer:efi, Oyr*uroH€urbHbrx tpynrt r€uroreHonpoH3BoAHbrx
yrneBoAopoAoB, crrHproB, Seuoloa, aMHHoB, €LJrbAerHAoB, KeroHoB, xap6ouonux
KHcJIor, cJIoxHbrx oSrapon, aMHAoB. 3aunra QyHrcunoHaJrbHbrx rpyn11 B
opfaHHqecKoM cHHTe3e H cHHTe3e 6uoloruqecKr4 BaxHbrx coeAaueHzfi.

I-lpra6opsl Anq cHHTe3a I4 otIHcrKH Berrlecra. BrrAereHr.re H3 cMecefr, ovucrrca
lTBa $unrrpoeaHHeM, :xcrpaxqnefi, nepel-oHrofr. neDeKnHc rannuzarruefr:xcrpaxqnefi, neper-oHrofi, n ep e r(p H c t ar'lt uzatluefi ,sosroHxofi. @u:uxo-xHMHr{ecK14e ocHoBbr MeroAoB. MeroAHrca pa6orsr.
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06opyaoBaHr4e.
OnpegeleHple reMneparypbr KurreHr.rr, TeMrreparypbr rrnaBJIeHI4q, [oKa3arerq

npenoMneuus. Pa6ora c KanunnrpoM. Ilpn6opur. O6opyaoBaHHe. MeroAurca pa6orur.
f.flaeHrte 3MnHpuLIecKI4e 3aKoHoMepHocru B.t.uflHt4fl cocraBa r{ crpoeHu, MoneKyn Ha

TeMrreparypbr Kr4rreHlafl. t4 rrJraBJreHr,rc Ber.qecrna. IIpHueHeHr4e Susuuecxprx KoHcraHT
BeurecrBa Anq ero u4enruQraKaur4r,r. MeroA TeMrreparypbr rrnaBireHr,rr cueuraHuofi
upo6u. Teuneparypa Karn enanetvrfl. CnpaaovHafl nHreparypa.

flpegcranJleHHe o6 H3MepeHHH v HCnoJrb3oBaHVV Anfl r,rgenruQraKarruH

BeurecrB xpoMarorpa0 r.r u ec rH x xapa KrepHcru r(.

4.2. HHsrcoMoreKyflqpHbre 6noperyrqropbr rrpHpoAHoro v
crr HTeTr{ qecKo fo rr po u cxo?r(Ae H u q

Knaccr,rQwKauvfl, npHpoAHbrx 14 cnHTernr{ecKHx HH3KoMoJreKynrpHbrx
6rzoperynrropoB (HMEP). Xaparcrepvcrvtr, [peAbrrBnrreMbre K cHHrerHqecKHM
HMEP, o6ecnequBaroulae Hx 6nororu.recKyro aKTr4BHocrb v 6rao4ocrynHocrb.
flousrue o rponeKpcrBe.

OcHosHrre Knaccbr rrpupoAHbrx HMEP: r43orpeHor,rAbr (repnenu vt

TepneHoHAbI, crepou4u), HpHAor4Abr, SranaHor4rbr, Br,rraMHHbr, efixaeaHouAbr. Ponu
rnuKo3r4Aoa e 6HoxvMW pacreHufi.

flpeAcraaJleH14e o xHrr,ru.recxofi rcnaccraSrEKarrr4!r crrHTerr4qecKHx HMEP,
Koropble LIcnoJrb3yrorc, B KaqecrBe $apucy6crauuprfi neKapcrBeHHbrx cpeAcrB.

4.3. lloluMepbr B MeAuur{ue u QapMarlru.
Oco6eHHocrra crpoeHI4fl vl Su:uro-xuMHqecKHx csoficrs [pprpoAHbrx vt

cHHTerHqecKHx flonHMepoB. Pearcuuu nonHMepH3atlvv, [peACTaBJreHHe o
MexaHI,I3Max nonHMepH3awkl. CrepeoperynrpHoe crpoeHHe rron14MepoB.

flpe4cranJleHue o6 HcnoJrb3oBat:zra rronr4MepHbrx Marepr4zrrroB B KaqecrBe

$aprracy6crasuufi u Ao6anoqHbrx Marepr4€Lnon n Qapu ag4kt.

5. Onasr.nfleMbre JrHrrr{Abr rr rr3o[peHouAbt
5. l. OnruurqeMbre JrurrHAbl
@u:uqecxne ceoficrea oMbrrqeMbrx Jrr,rrtHAoB. flpocrlre v cJroxHbre

oMbIJIreMbIe JInrII4Ast. HacuUeHHbIe 14 HeHacbrlrleHHbre Bbrc[rue xHpHbre KHcJrorbr,
oco6ennocru crpoeHI,Ifl t4 HoMeHKJrarypbr, oMera KzcJrorbr. fla.nsunrr4HoBafl,
cTeapl4HoBar, oJIel,IHoBat, JrHHOJIeBafl, JIHHOJIeHOBafl, apaXI4AOHOBafl KHCJIOTbI.

Cnupronsrfi KoMnoHeHT oMbrnreMbrx JrurtHAoB. I-{eruloaufi, creapHJronsrfi,
MHpHUHnOerril CnHp'rbr, fnHuepuH, csuuro:HH.

Bocxu. fl,{erraHsrfi socr. Cneprtaaqer. JlaHolrau.
Xnp sl, MacJr a (rpr,rauru rn H rlepr4 Hu ). Hoirae H KJr arypa.
<DocSonnrrHAbr. L-fn ra Lrepo-3 - Qoc $ar, SocSarragurre K14CJIOTbI.

[aSranrHoeooc@arnAHJrxoJrHHbr, $oc$aruar4JrKoJraM14Hbr, SocQarraazncepr4Hbr.
cTpoeHHe.

flpeAcrauleHl4e o crpoeHllu u caofacrBax JrHrrr4AoB Ha ocHoBe cQuHro3uHa.
fH4ponu:, repe3TepuSuxaur,rr (ueraHorus), rnApr,rpoBaHVe, [pr4coeAHHeHHe

fEuroreHoB, oKHcIeHHe oMbrJrreMblx nHIIt4AoB.

[pelcrauteHl,te o KJlaccu$raxaquu, caoficrs ax v npvMeHeHr,rr4 noBepxHocrHo
aKrr.rBHbrx BeurecrB (cypSaxrauron).



24

ApaxuaoHoBarr Kncrora v npoAyr(Tbr ee Mera6onH3Ma. [lpeAcrauleHHe o

KnaccuOHKauprH L4 6uoloruqecrcoft pqnH ofixasaHonAoB. IlpocrarlaHAuHbl'

flpocroun KJI H Hbt. Tporra6oxcaH bl. JIe fi xorp u eu ut.

5.2. TepneubI H TePretIoHAbl

Irl:onpeuor,rAbr. Krraccr,rdluKaur,rs, npHHuLIn crpoeHuq. Izlronpeu0B0e npaBHn0.

@Hgr4qecxpte csofi crea.
Tepneurr u repneHouAbr. ICraccu$raKauHq, HoMeHKJIarypa. Ctpoeuue v

THrIHr{Hafl pear(unoHHa, cnoco6Hocrs. PoAoHa.{arbHbte MoHorepneHoBble

yrneBoAoponbr (2,6-auverr.rJroKTaH, MeHTaH, rtHHaH, 6opuan). AuuxluqecKHe

MoHorepneHbr (uurpalu), MoHouHKJrHqecKHe MoHorepneHbl u MoHorep[eHoHAbl

(luvoHeu, MeHToJr, repnr,rH), 6HuHKrlr.recKHe MoHorepneHbl H MoHorep[eHoprAH (cx,-

nr4HeH, 6opueol, xanr$opa). /[urepneHoHAbt (perraHon, peruHaru), BHTaMHH A.

TerpareprreHbr (B-xaporHn), npoauraMHl{ A. llpeacraBrleHue o6 r'r:onpeHorlAax H Hx

6ltororu.{ecxofi ponH.

5.3. CrepoHAbt
Crpoenne roHaHa (ur.rxnoneHraHoneprraapo$enaHrpeu): crpylffypa,

HyMepaqus aToMoB yrJlepoAa, KoJIbUa A, B, C, D); cTepeoll3oMepus, UHc- H TpaHc-

coqreHeHI,rfl KoJIeu, cf,, B-cucrevra o6o:Ha'{eHus xonSrarypauHH ueHTpoB

xupanbHocru. Tunsr cor{reHeHu, Koneu A, B, C, D B MoneKynax npl4poAHblx

crepouAon, 5ct- H 5P- crepeoxuM[4qecKHe pflAbl crepouAoB.

KnaccnQnKauHfl vt HoMeHKJrarypa npHpoAHblx crepollAHblx coeAuHesuft.

PoAoHa.{anbHbre yrJreBoAopoAbr Ha ocHoBe roHaHa: 3crpaH, aHApocraH v

HopaHApocraH, nperHaH, xoJraH, xonecraH, KopAaH, c[HpocraH. I-pynnbl crepoHAoB:

cTepHHbI, xeJILIHbte KI,ICJIOTbt, KOpTHI(OCTepoHAbl, 3cTporeHHble, aHApoIeHHble vl

aHa6orH.{ecKHe crepoHAbr. arr H Korr br ( reH n H ul ) cepaeq H btx rn HKo3HAoB.

CrepuHr,r (xolecrepHH, 3procrepuH). h:ovepu:auH, 3procrepuHa B BHTaMHH

D2, XOJI€CTepHHa - B BHTaMuu D3'

Xelqusle KgcJrorbr (xolesar, Ae3ot(cuxoJleBa.fl, rJIHKoxoJleBar,

raypoxoneear). 3vyrsrupylouee Aefi crsHe.
KoprrarocrepoHAbt (ruapoxoprH30H,,[e3oKcHKoprul(ocrepoH, npeAHH3oloH).

Au4poreuHrre u aHa6oluqecKue crepoHAbl (recrocrepoH, aHApocrepoH,

naH.uponoH).

3crpo re H H br e ropMoH sl (ecrp aEVo Jr, 3crpo H, ocrpuon ).
ArlurcoHrr (reuuHrt) cepAeqHblx rrtHKo3HAoB, KapAeHonHAbl

(.urarraroxcnreHr,rH, crpo(raHrraann) u 6y$aaneHonHtrbt. O6urnfi npuHUHn crpoeHH,

cepAeqHbtx rnHKo3HAoB. I-ralponH:. I-lpeacraBJleHHe o crpoeHHH cnnpocraHoB H

canoH14HoB.

6. l-erepour.rKflHqecKHe coeAHueHHn. Hyr.rreo:HAbt' tlyKfleornAb!,
Hy KAelr HO B bt e KHCJIOTbI

6.1. Oco6erruocru noMeHKJrarypbr, crpoeHltfl rerepouuKrHqecKux

cOeAH HeH H fi . flqrl,1 qJIeH H bte reTepOUu KJI H qecKHe coeAl{ HeH Hs

KnaccnQraKauHs rerepouHKJrHqecKHx coeAuueunfi. PoAouaqalbHble

rerepouHKJrHqecKHe coeAHHeHHfl. Ocuonst cHcreMaruqecKofi HoMeHKJIarypbl.
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Crpoenue nflTr- v uJecrI,It{JIeHHLIx

coegnueHufi, 3neKTpoHoH36btrottHbte v

Xaparrep ncrvKa repMonultauuqecrofi

rerepouHKJIoB.

[qruqreHr{bre rerepouur(nbr c o.[Hr,rM r"erepoaroMoM. I(ucloruste cBofrcrBa

nHppona. Aunao$o6Hocru nHppona v cpypaua. Peaxuuu onexrpoSHJIbHoro

3aMelueHHc. PearuuH Boccrar.roBJIeHH, H oKHcJIeHHfl .

apoMarHr{ecKHx reTepouHKIHLIecKHX

3ner<rpoHone(lHuHTHLIe rerepouHKnt t.

ycroiluunocru apoMaruqecKHx

<Dyp$ypon

I{uaHoro6-urr"
KucJlora. floHsrue o crpoeHHu xnoporfHJIJIa H reMorJlo6ule.a.

llnppon, ruo(reu, 0ypun, nHppoJr t4ltvtH, rerparnApotpypan.
ceM H rap6a:on 5-nurpo$yp$ypora (uurpoSypan).

BHTaMuFI Brz. EeH:onr,rppor (ur-r4on), F-rraorrnyKcycHas

fLsrlrqleHHure rerepouHKnbr c AByMfl rerepoaroMaMH. ApouarnqecKHe

rrpeAcraBVTerv: nHpa3oJr, HMHAa3on, THa3oJr, oKca3oJI. Kuclorno-ocHoBHbte
csoficrea, o6pasoBaHhe accouHaroB. I-lyxneoQr.{JrbHbre csoficrsa. Pearuun
onexrpoQuJrbHoro 3aMeuIeHHs B rrnpa3oJre v vMlz.la3one. TayroMepH, [Hpa3ona H

HMr4Aa30na.

llrapa:onoHbr, TayroMepuq. JlerapcrneHHbre cpeACTBa Ha ocHoBe n Hpa3onoHa-

3 (naerarun3on Harpur, rpenur6yra:on).
[pou:nolHbre HMHAa3oJIa: rHcrHAHH, rHcraMHH, 6eHturvthAa3on.

Tuagor UAVH.

6.2. [U ecru ruteH H bre rere po U r.r KJt H rr HcKH e coeA H H eH H fl
LUecru.{reHHbre rerepouHKnbr c oAHHM rerepoaroMoM. ApouarnLIecKHe

[peAcraBHTeJrHi nvpnAAH, xHHoJrHn, H3oxHHoJrHH. OcHoeHute csoficrea. Pearuupt

anercrpo(rnJrbHoro 3aMeureHHfl. Peaxuur.r uyrneoQnJIbFlor-o 3aMer.ueHHrl

(arrrraHnpoBaHHe, rHApor(cHnnponauue). Tayrouepur rlrApor(cHrtpoH3BoAHbrx vl

aMHHolpoH3BoAHbrx r'ktpvl.vHa. HyxneoSurrHure cBoficrsa fivptn.uqa.
ArrurnnpHAHHHeBsrfi non H ero B3anMoAeficrsHe c THApHA-HoHoM KaK xHMHqecKal
ocHoBa oKHcJrHTeJrbHo-BoccraHoBHTeJrbHoro Aeficrsnq xoQeprueura NAD.
( u n roru uaM HAaAeH H HAr,r Hyr(neorn4).

ArrurgaueuleHHbre rrHpHAHHbr: cf,-, p- v T-rrltr(oJrHHbr; CH-xracrorHbre
cnoftcrsa, oKHcJIeHHe. HuxoruHosas v H3oHHKorHHoBa, KHcJrorbr. Arvrua

HHrcoruHosofi KHcJrorbr (auraunu PP), rr4Apa:!HA 143oHlrKorr.rHosofi KHcJrorbr

(u:oHnasraa). flunepulnH, xnnyKnIAAH: ocHoBHbre caofictsa, HcnoJrb3oBaHne Hx

npoH3BoAHbrx B MeAHUHHe.

l]upuaorccaJIb, nHpHAoKCanu$ocrfar. 06urrae IpeACraBJreHHfl o crpoeHHH v
csoftcrsax coeAHHenrafi rpynnbr nuraulrua 86.

XuHoruH H H3oxHHoJIHH. OcHoeusre H HyKneo(runsrlsre csoficrsa. Pearcur{Ll

erercrpoQuJr bHoro H HyKneoQ nl sHoro 3aMeueH Hr.

I-ulporgaxHHoJr H H br, xH HoJIoH br, Hx npoH3BoAH bre : [rpuMeHeHHe B MeAHuH He.

fpynna nHpaHa. HeaporraaruqHocrb cr.- H y-nhpaHoB, o- H y-nHpoHsr. Colu
nvpprltvr, apoMaruqHocrb KarHoHa nvpvnur. UraasuAnHoBar npo6a. flpou:aolnure
6eH:onupaHa: xpoMaH, xpoMeHbr, xpoMoH, 6eH:onHpoHbr. OraaaH, QranaHoH,
Slanon, Hx rnApoKcHnpou3BoAHbre (rcarexunsr, $raeoHongsr). JIroreornH,
I(BepueruH, pyruH. Torco$eporur (nuraMHHur rpynnur E).

LUecruqreHHbre rerepouHKJrbr c AByMfl rerepoaroMaMH. ApovraruqecKhe
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npelcraBVTerv AHa3HHoB: nupHMHIIHFr, nHpa3uH, nHpHAa3HH. InpnrrruAnn, ero
THAPOI(CN. U AM14HONPOH3BOAHbIC: YPAUHN, THMHH, UIITO3HH, TAYTOMEPH'. 5-
tDropypaural. Eap6r,rrypouar KHCJToTa: JraxrrrM-JraKTaMHas u Kero-eHoJrbHa,r

TayroMepHt, KI,tcJIorHbre cnoficrsa. flponrBoAHbre 6ap6nryponofi KHcJrorbr

(6ap6uryparul): 6ap6uran, $euo6ap6wran. Tuaruuu (surauuu B,). Orca:uu,
cpenorcca: wn. T uazuu, (te Horu a3 H r.r.

floHrrue o ceMI,rt{JIeHHbrx rerepouuKJIax. luasenun, 6eH:oAua3enHH.
flpegcraureHHe o crpoeFrHH neKapcrBeHHbrx Beurec'rB 6eHsoAua3enHHoBoro ps,qa.

6.3. KoHaeHcH poBa H H Lre l-erepo uil KJr H qecKHe coeAH HeH r{fl . A.n ra.noulur
llypraH. Knclornste H ocHoBHbre caoficrsa, rayroMepun nypuHa. Pearcuuu

faJrofeHor-rpoH3BoItHbrx nypHHa c Hyrneorf HJrbHbrMH peareHTaMH.
I-ulporcnnpoH3BoAHbre nypHHa: r-HrroKCaHTHH, KcaHTHH, MoqeBafl KHcJrora, vx
TayroMepuc. KacrorHbte cnoficrsa Moqeaofi KncJrorbr, KncJrbre H cpeAHHe yparsr. N-
MernnnpoBaHHbte KcaHTHHbr (roQerau, reoSHllnu, reo6pouun), KHcJrorHbre vt

ocHoBHbte csoficrea, peaKuHH erercrpoQHJrbHoro 3aMelueHHr. Mypercv1Hafl npo6a.
AuuHonpon3BonHbre nypuHa (aAeHnu, ryaurau): TayroMepnr, peaKuHH c a3orucrofi
KHCNOTOH.

IlrepngraH v H3oaJrJroKczBHH. Terparu4po6uonrepuu, ero ponb
6uororuqecKr4x npoueccax. OonHesaq KHcJrora. flpelcraaJreHHe
aHTr4Mera6on Hrax rpon u enofi KucJrorbt. Pu6o$,r a au H .

Alrcalovtlur. Xuunqecras rcnacclr$nKauHrr. OcHoaHure csoficrsa,
o6pa:ooaHHe colefi. Pearuuu c o6uearKiL,.toHAHbrMH ocaAHTeJIbHbrMH peaKTI4BaMH.

AlxalouAsl rpynnbr ntpvu.VHa: Hr4KorHH, aua6azws. Arxaror4Abr rpy[rrbr
xHHoJII4Ha: xHHI4H. TalefioxuHHa, npo6a. AlxalouAbr rpy[tt 6eHsHrragoxHHoJrHHa H

QeHanrpeHH3oxuHoJrHHa: narraBepHH, uop$r,rH, KoAeHH. CuureruqecKne aHanoru
rtaop$aHa Ha ocHoBe nhnepHAHHa. Alraronrbr rpynrtbl TponaHa: arponnr-t, KoKaHH.
flporoalxaJroHAbr t4 nceBAoanKaroHAbt. [Io.nuavnHoBbre, nerrrt4AHbre H

ut4KnonenrHAHbte €LJIK€uroHAbr. Anrra6r.roruqecKue, rrporr.rBoBHpycHbre h
npoTlrBoonyxoneBbre €LJr KiLIr or4Ibr.

6.4. Hyr.neo3HALI, HyKJreoruAur. flousrue o HyKaeHHoBbrx KucJrorax
Hyrleo:nasr. CrpoeH He Hyr(neo3HAoB KaK N-nluro:HAoB. Pn6oHyrneo3HAbr H

Ae3oKcHpu6oHyrcleo3HAbt. [lupr,rrt,tuAHHoBbre v nypHHoBbre a3orncrbre
(uyxneuHonsre) ocHoBaHHr. Honeurlarypa HyKne03HAoB.
crpoeHHe. fugpo"rrr,r:. 3 -AsHaoruMHAH H.

KoHSopr.,tauHoHHoe

HyrneoruAu. CrpoeHue HyKneorHAoB KaK QocQaroa HyKreo3HAoB u KaK

KHcJror. Pr.r6or-ryrleoruAbr H Ae3oKCHpn6oHyueoruAbr. HoueHxlarypa. I-utpol,.r:.
L[nxnoQocQarsl. Hyrcleo:n4nonnQoc$arsr. HHrcornuaMHAaAeHHHAHHyKneorHAbt.

HyrcleuHoBbre KucJrorbr. Pn6oHyrcner.rHoBbre (PHI() u

Ae3ol(cHpu6onyuenHoBbte (AHI() KncJrorbr. flepnuuHafl crpyr(rypa HyKJ]eHHoBbrx
Kr4cJror KaK nonHHyKneorHAoB c $oc$oarla$npHstlar,r cBr3sMH. [IoHqrue o
nropnvnofi crpyt(Type HyKJIeHHoBbrx KHCJror. KovnneueHrapHbre napbt
HyKneHHoBbrx ocHonaHuft .

7. Yr.[esoAul
7.1 MoHocaxaprAbr

B

o6

Knaccu0uKauHfl (alrlo:r,l vt Kero3bt, neHTo3br vI rexco:rr); Ae3oKCr,r- t4
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aMHHocaxapa. HoMeHKnarypa. crepeog3oMepgfl; D- u L- crepeoxHMHqecKHe p,l1bl,

DrruMepbr. Orxpsrrue v uHKJrHqecKHe OopMbt ($ypanoru, [HpaHg3bl). o- vI B-

Anor"reprr. rDopr,ry nu Xeyopca. Kon$opMauuu uuKruqecxux $opvr. L{urlo-oKco-

(ronnuaro-uen uaq) rayroMepu r. MyraporauHfl pacrBopo B.

Ougrr.recxue cBoilcrBa MoHocaxapHnoB. Xuuuqecrue cB0ilcrBa

MoHocaxapHAoB. O6pa'lonaHrae npocr,rx vt cJIo)KHbtx :<fnpoa. Pearurn

nonyaueralruofi rpytlrtbt: o6pasonaHHe rnHKo3HAoB. O-, N- v S-rrtuxo:t'tAul; Hx

orHoueHHe r( rgAponu3y. [oHqrrae o C-uuxo3uAax. llpelcraulellue o crpoeHuH

pacrgTeJrbHbrx rJrHKo3r,rAoB vt Hx HcnoJIb3oBaHI4H B Sapvraunn. Ponu

rnroKopoHrrAHpoBaH:r.fl B npoueccax 3Kcl(peuun (aeroKCHKauHu) xceHo6uoruxoe H

npoAyr(ToB Hx uera6olpr3Ma B opraHH3Me LleroBexa. kl:otutepu3aunfl s ulero'rHofi

cpeAe (peaxunr 3nHMepH3auNx). Oxucreuue MoHocaxapHAoB. I-lurcoHoBble,

rnHKapoBbre v rnHr(ypoHoBbre KHcJIorbt. BoccrauoBJIeHHe MoHocaxapHAoB B

noJr2oJrbr (alsaurul). EraolorlrqecKafl ponb MoHocaxaprlnoB H Hx npoH3BoAHblx,

HCNOJIb3OBAHHC B MCAHUHHC.

fleHrossr: apa6uHosa, Kcr4Jro3a, pra6o:a. fercosrt: uItoKo3a, raJIaKTo3a,

MaHHo3a, Spyxro:a,. 2-[e:oxcn-D-pu6o:a, 2'LezoxcuMaHH03a (par'lno:a), 2-

Ae3oKcHraJraKTo3a (rfyxo:a). I-lroxo:auHH, raJIaKTo3aMHH. Cop6Hr, KCHJIHT, MaHHHT'

I-lrorcypoHoBafl, ranaKTypoHoBafl, rJrrcKoHotla, KHCJtol'st. Acrop6nuonar KHcJIora.

7 .2. Onurocaxa puAbt H IIoJt t{caxapHAbt

CrpoeHue BoccraHaBJrHBarculnx vt HeBoccraHaBJIHBarcuIHx AI,lcaxapHAoB.

HoueHrclarypa oJrHrocaxapHAoB. Tayrort,tepu, BoccraHaBJIHBaloulux AHcaxapHAoB.

fu.uponHs, MeraHoJrr4s. CroxHbre 14 r-rpocrbre a$rapur. OrHorueuue K oKHcJIeHHlo.

Ma"lrro:ao uello6uo3a, JraKTo3a, JraKTyJro3a, caxapo3a, Tpet-zulo3a, pyrhHo3a.

Knaccurpr,rKaUHf noJIHcaxaphAoB. Crpoenue u HoMeHKJlarypa

roMonoJrHcaxapuAoB. Cloxurre v npocrbre aSupur norHcaxapHAoB: auerarbl,

H HTpaTbt, M eTH JI -, rap6O xC l,t M eTH JI - V \143T V rraM H HO3TH JI Uen JIrcn O3a.

KpaXrr,t an ( arur UlOaa, aM H JI Oflercrr H ), rI H KOfeH, UeJI JIIOJIO3a, X HTH H, AeKCTpa H bl.

HHyJTHH, neKTr,rHoBbre Beulecrna. I-u4poJIH3 noJIHcaxapuAoB H Hx [poH3BoAHblx.

IlpeacraaJreHHe o crpoeHnH rereponoJlHcaxapuAoB (rraalypoHoBafl KHCJIora,

xaHAponTraucyln(tar, renepHH, neKTHHoBbre BeulecrBa, aJIbrHHoBble KHcJIorsl)

[IoH srne o crpoeH u v aML4Horr H Ko3HAH br x aHru6nott4 KoB 14 rJI H KonenrhAoB.
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IIHooPMAIIIoHHo-METoAUqECKA.gtIACTb

JIurBparYP^q,

OcnosHaq:
1. Opranu.recpafl xv;y1ufl: y.re6urEr 

" Lnfl CTyAeHTOB yllpexAe]/iuit BbICIUOTO

npo Q eccno"-"ro.o o6p aso Baav$, o 6yuarorq fixcfl. rlo c trequ uLIIbHo crI'I <<@ apuaqux>>

rro Ar4crlrlrrJrr{He <<oprauuqecKafl xzMIrD) / H. A. Trorasruna [n apyrue] ; noA

peAaKrlr{efi H. A. TroxasxHHofi ; MranuctepcTBo O6pa.:OnaHkrfl' 14 HayKH POCCZfiCTofi

Oelepaqvv. - Mocxsa : I3OTAP-MeAua ,2079 ' - 639 c'

2. EuooprauuqecKafl xkrMLrfl, : yue6uoe noco6ue / O.H.Puueficxas lu

4pyrue.]. -Mrascr : Hoeoe 3HaHI4e, 2022. -280 c'

.{ouo.nuurerbHaq:
3. EuoopranHqecKUr xr4vlhr[j pyKoBOACTBO K [paKTI4qeCKLlM 3AHflTLrfllI :

yue6noe noco6ie I tol, peAaKrlr.refi H.A.TroxasxuHofi. - Mocrcsa : feorap-Me4Iaa,

2020. - 165 c.

4. OpranuuecKafl xvM:zs.: yue6Hux '. Anfl cTyAeHToB yqpexAesIEfi Bblclllero

npoQeccr,ror-"ro.o o6pasoBaHLlfl, O6yuaroqarxcfl, no c[equ€LIIbHOCTI{ <oapuaqur>

no AI{oIIHrIJILIHe <OprauuqecKas xuvrus>> I H. A. TroxaBKI{Ha [u Apyrne] ; IIoA

peAaKrllrefi H. A. Troxasxunofi ; MusucrepcrBo o6pasona:H]1ls' kr HayKI{ Poccuficxofi

(De.qepaq vkt. - Mocrsa : fSOTAP-Melna , 2015 ' - 639 c'

5. Buofloru.recKa, kr 6uoopraru{qecKurfl xkrMvrfl. : B 2 KHI{rax : yre6nur'

Kuura 1. EuoopraHr{qecK€ur xr{Muf, / B.C.3zvreuxoncxufi, B.A.MyartqeHKO,

IrI.B.Huxar*oua*ur, O.A.CbrpoBafl; rroA pe4arcquefi E.C.3nrrreHKoBcKoro,

z.B.HnxeHKoBcKOir. - 2-e uzl,. - Kues : BceyrpauHcKoe cneurl€IJII43LIpOBaHHOe

r,r3AareJlbcrso ((MeALIqI{HD), 201 8. - 296 c.

6. 3aaatu c aJrropurMaMr{ peureuufi uo 6uoopraHl{qecKofi xlEtrluu : yte6no-

MeroAlrqecKoe uoco6ue / O.H.Pnneficras [Ia Apyrue.]. - Muncx : E|MY, 2020. -
115 c.

7. EraooprauuqecKas xv]Marfl. : yue6nur Ailfl By3OB I Ll.B.Pot{auoscrufi

[r.r 4pyrze]. -Muncx : Hosoe 3HaHue; Mocrsa : ZHOPA-M, 2015. - 504 c.

METOAT,TIIECKIrE PEKOMEHAATUtr{ IIO OPTAHII3AIEU I4 BbmoJIHEHIIIO

cAMocro.flTEJrbHofr plnorrr cryAEHToB rlo vtIEEHofi ryrcr[rrrJlrlHE

BpeUx, oTBeAeHHoe Ha CaMOCTOflTeJIbHyIO pa6Ory, MOXeT UCIIOJIr3OBaTrCx

o6yuaroulvrMncfl. Hai

KoHcrIeKTI,IpoBaHI{e yre6Hofi nuTeparypbl;

rloAroroBxy r na6oparopHblM 3aHflTvrflM;

rroAroroBKy K 3aqery (srs arraeuy) yue6 uofi AucqI4[JII,IHe ;

npopa6orKy TeM (nonpocon), nuneceHHblx Ha caMocTosTeJlbHoe n3fleHue;

,ryr""ra ta* kr ,rpt6rat, He BbIHocI{Mbrx Ha neKurru vt na6oparopHbre

3aHf,TLL; 

[oJrHeHI,Ie I4ccJIeAoBareJIbcKI,Ix H TBopr{ecKl4x zaaatutrt;cocraBJleHue o6sopa

Hayuuofi Jll{Teparypbl no eagaunofi TeMe;
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loAf oToBKy TeMaTr.rq e cKr,rx Ao KnaAoB, p e oep aToB, rrpe3 e HT a\ufi;
oQopunenue uHSopMauuoHHbrx H AeMoHcrparlproHHbrx Marepr{€LJroB (creu4u,

rrJraKarbr, rpaQuru, ra6lnqu, fa3erbr u np.);
r,r3roroBJreHze MaKeroB, na6oparopHo-yue6nrrx noco6ufi ;
cocraBJIeHI{e reMaru'{ecrofi no46opxu JruTeparypHbrx I{crorrHuKoB, r,rHTepHer-

I4CTOIIHI,IKOB.

METOATBCKI,rE PEr(OMETIAAIWT fIO OPTAHTT3AIUIU U BbTITOJIHEHIIIO
vtlPABJrrnnnofr cAMocroflTEJIbHofr plsorrr cryAEHToB lro yqrsnofr

AUCIU,IIJIIIHE

Ocnonnure $oprvru opraHrr3arl[[ y[paBrqeuofi caMocrofl re.nrnofi
pa6oru:

Har,ucarlLre u [pe3eHTarlr4q pe$epara;
BhrcTynneHlre c AoKJraAoM;
r.r3yqeHr4e reM r4 upo6leu, He BhrHocraMbrx Ha JreKrluu;
KOMrrBrOTepH Oe TecTr4p oB aHue;
C O c TaBn e H I{e Te CTO B CTyAe HT AM}I AItfl Op raH IiI3 a\uV B3AilM O KOHTp Ons ;
I,I3rOTOBJIeHr,re AI,IAaKTI{IIeCKI4X MaTepr,rZInOB ;
no.qroroBKa r,r yqacrr4e B aKTr4BHbrx Soprraax o6yvenux.

KoHrpo.nb y[paB.rtqeMofi caMocroqre.nrnofi pa6orrr ocyulecrBJrflercfl B

BHAE:

KOM[brOTepHOrO TeCTHpOB AHLrfi;

KoHrponbuofi pa6oru;
T4TO|OBOTO 3AHflTVrfl., KOnnOKBr4yMa B QOpVre yCTHO|O CO6eCe4OBAH]j1rfl.,

rrr4 cbMeHHofi pa6orbr, Tecrrrp oBaHurfl;

o6cyxgeHux peQeparoB;
orIeHKr4 ycrHoro orBera Ha Bolpoc, coo6rqenr4fl., AoKJIaAa;
rrpoBeprr4 peQeparon;
krHAkrBUAyal s n ofi 6 ece4rr.

IfnprrmHb I,rcrloJrb3yEMblx crEACTB ru.rArHocruxr,r

[u guarHo crra Ku KoMn ereHqu fi ucnon Byrorc, cJr eAyro qu e S oprrau :

Vcruas Soprvra:
co6ece4oBaH:afl;
KOnnoKBr4yMbr.

flucrpreunan Qopma:
TCCTbI;

KoHTponbnue pa6our;
rI[cbMeHHbIe orrrerbl rlo ayAr{TopHhrM (4ouaruuuu) [paKTurrecKHM

yrrpaxHeHuflM;
rII,IcbMeHHbre orrrerbr rro na6oparopHbrM pa6orarr,r.

Ycruo-nr{cbMeHHar Qoprra :

orqerbl no ay[uropHblM [paKTHrIecKr4M ynpaxHeHuflM c r4x ycrHofi sarqzrofi;
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OTqETbI TIO AOMAIIIH}IM TIPAKTLIqECKI,IM YNPAXHEHI4.f,M C I{X YCTHOfi SAqUtOfi;orqerbr uo ra60paropHBrM pa60rarra c r4x ycrHofi saqzroft;
orqer rro Br4sy€Lrurofi la6oparopnofi pa6ore;
3ATIET;

3K3aMeH.

Texru.recKafl Qopura:
sneKTpoHHbre TecTbI;
Br,r3y€LrrbHrre na6oparopHbre pa6our.

I4C[OJIb3yEMbIE METOAbI OEyrI F,}dil,dfl

IIEPETIEHb fIPAKTI4TIE CKLIX HABbIKOB
l' KnaccrE0vKa\Lrfl opraH,4qecKrlx coeAr{HeHufi no crpoeHr{rc yrJrepoAHoro

cKenera r4 rro npr4poAe QynxquoHilJrbHbrx rpynr.
BerrlecrB uo Soprr,rynarra.

@oprvryn u nassaHufi [peAcraBureteir
neKapcTBeHHbrx cpeAcTB, rrc[onByf,

4. Pa6ora c rpolpaMMHbrM rraKeroM ..chem office,,. luzafiu crpyKrypbr
opfaHr.{qecKof o coe.{HHeH Lr\ Anfl rrpoBeAeH Ufl L1CC ne AoBaHr,rs in si I ico.5' BrtAeleuze SynxquoHiIJIbHbIx lpynn, onpeAeneHr.re peaKrlr4oHHbrx
IIeHTpOB, Corp.rrxeHHbrx u apoMaruqecKLrx sparueHron B MgneKynax AnfllporHo3LIpOBaHLIfl XI4MI4r{eCKO|O [oBeA e]F.ikrfl opraHHqecKI4X COe4UUenzfi .6' oupeAeneHlle B crpyKType 6zororz.recKlr 3HaquMbrx MoneKyn
rnAPo0nnbHblx 14 ra4po0o6Hblx, nwuo@ranbHbrx kt runo@o6nux $parnaenror,cnoco6uocrl'I AaHHbIx MoJIeKyn pac[peAenf,Tbc, B cpeAax opraHr{3Ma qeJroBeKa.

7 ' Ka'{ecrseHHafl oIIeHKa KI4cJIorHo-ocHoBHbrx csoficrs opraHurrecKrlrx
coe4IaHeuufi, yqacrByloull4x B npoqeccax xpl3HeAef,TeJrbHocru, JreKapcrBeHHhrx
CpCACTB, a TaKXe cpeAcTB, IOTCHIIZ€LIbHO OIIaCHbIX An, OpraHU3Ma qeIOBeKa.

8' rlporHosupoBaHue peaKlll4oHuofi cuoco6socru tp.urrr.cKr4x coe4nnenufi
Ha ocHoBe SneKTpoHHOfO H npocrpaHcrBeHHoro crpoeHr{{, 3arrrircblBaHr{e cxeM
xr4MrrrrecKux peaxqzfi .

9' Brrnolueuue 3arlnaHl{poBaHHoro xl{MrrqecKoro gKcrrep,MeHTa
IOCJIEAYIOqI4M AH€LJII{3 OM U O S OPNATT EHI.I CM PE3YJIbTATOB.

10' flpoaeAeHue KaqecrBeHHblx peaKgufi ua saxHefiurne SyHxrIuoHEUrbHErerpyrrrrbr opraHprqecKr4x coe4uueHzfi .

- Jruts,eiturrfi (rpa4I4III{oHHbIfi) rvrero4 (rexqur, rpaKrr,rqecKr,re, ra6oparopHrre
H ceMr4HapcKLre zarunur.);

- aKTr{BHue (nurepaKTr{BHbre) uero4rr:
npo6neuuo-opr{eHrr4poBaHHoe o6yueHrae pBL (problem-Based Learning);
KoMaHAHO-opueHrvpoBaHHoe o6yuenue TBL (Team-Based Learnirg); -'
HayqHo-oplreHrHpoBaHHoe o6yvenue RBL (Research-B ased Learning).

2. HaraueuoBaHLre opraHlrqecKux
3. CocrasreHue crpyKrypHErx

6nororu.recKu BaxHhIx BeIrIecrB kr
xHMuqecKyro HoMeHKnaTypy.

1 l ' Hasrrru pa6orbr B xl4Mrrqecxofi na6oparo pLru: o6parqeHr.r, c xuMu.{ecrofi
uocy4ofi , rop elroil, f, Ao Br{Tbr MLr Lr neryrrr4 Mu Berrle crBaMr.r.
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IIEPETIEHb I,ICIOJIb3yEMOIO OE OpyAOBAHI,Ifl

IlpocrpaucrBeHHoe crpoeHue MoneKyn. CrepeousoMepu,
MeroAu p a3AeJreH hfl, pr LrAeHru Q rEraquz opraHr{rr e cKr4x coe4raueuufi

3. PearquouHa.fl crroco6uocrr opraHuqecKux coeguneuufi
4. Crpoenue u csoficrBa yureBoAopoAoB t4 yrneBoAopoAHbrx SparueHroB B

opfaHr,rqecKr{x coeAVHeH laXX I
5. Crpoenue ra csoftctBa yrJIeBoAopoAoB u yrneBoAopoAHbrx QparueHToB B

opfaHLIqecKIIx cO eAI{H eH urtx lI
6. falorenupolz3BoAHble. Peaxquu uyrneoQrurbHoro 3aMerrleHLrf, v

9JrHMr,rHI4pOBHr{tr

7 . fugporcu- r{ Tuo[por.{3Bo.qHEre opraHurrecKr{x coegunenzfi
8. Arvrnnoupopl3BoAHble opraHzrrecKkrx coeguneHzfi. Aso- kr

Arra3ocoeAuHeIJl.I'fl
9. Orco-coe4raueHnx I
I 0. Orco-coeAuHeHus. lI

4 cervrecrp
I l. Kap6oHoBble, yronbHafl v cynr$oxucJrorbr H rrx SynxquoH€rJrbHbre

IIpOLI3BOAHbIe

I 2. f erepoQyurqraoH€urbHbre opraHuqecKne coeAraHeHrr.rr
13. VrneBoAbr
14. Crepor{Abr
I 5. HzsxoMoneKynf,pHbre 6uoperyl.rrropbr.

IIE P ETIE Hb JIAB O PAT O PHbIX 3 AItflTI[iT
I cervrecrp

l. Bne4euIae a y're6Hylo Al4cqr4ilnuHy <OpranuqecKa, xr.rMr4rr)). Knaccn$uKarlrrf,
r,r HoMeHKJT aTypa opfaH[qecKr4x coe4unenufi

2. 3nerrpoHHoe crpoeHl{e MoneKyJr. BsaLrN,rHo e Brrtrfl:aue aroMoB B MoJreKyne
3 . IlpocrpaHcrBeHHoe crpoeHue MoJreKyr. Crepeor.r3oMepr{s
4. CuexrpirJrbHhre MeroAbr. Y@ u ZK cnexrpocKorrufl
5 . -fMP- crreKTpocK orrvrfl
6. Pearq uoH:nafl cuoco6uocrb opfaHrzqecKnx coe4zHeuufi
7. Pa:4eneHrle n oqucrKa BerrlecrB c [oMorrlbro sKcrpaKrlur{. BuAerenue

6uororuqecKu aKTLIBHbIx BeluecrB vr3 pacrprrenbHoro cErpb.f, c rroMorrlbro
3KCTpaKrIrrr{

8. OcHosbI MoJIeKyJIf,pHoro ilusafiHa r{ MoAeJrr{poBaHr{f, in silico opraHurrecKr4x

Brtrsxuue ruxaQu, la6oparop*afl rrocyAa, peaKTHBbr, rrJrurKrr, Merrriurxr,r,
upu6oprr Anq orpeAeneHl{.f, reMrreparypbr rrnaB rreHztfl, Mr{KpocKon, peQpaKToMerp,
crrl{pToBbre fopeJrKl{, Becbr

KoMrrbloTep, TeJreBr{3op.

ra6oparopHbre, BoAf,Ha{ 6arut, AocKa yte6uat,

[EPErrEHb JIEKUUfr
3 ceurecrp

l.
2.
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coeAr.IHeHr{fi

9. I,{roroeoe 3aH.rrrrre

opraHur{ecKr4x coeAzueuufi >>

cynsSu4on>>

<<Crpoenze, rnaccuQuKarlr{f, u HoMeHKJrarypa

10. HeapoMarr.rqecKkre yrneBo4opogrr I
I l. HeapoMarr4qecKrde yrJreBo4opo4n II
I 2. Aporr,rarr{qecKue yrneBoAopolhr
I 3. I4roroBoe 3aHflTue <YueBo.{opo.qbr)
14. fanoreHnpor.r3BoAHhre. peaxquz

3Jrr,rMr4Hr,rpoBHHtr
nyueo$uJrbHoro 3aMerrleHr{, H

1 5. f uapo Kcu u rr4orpolt3BoAH're. rlpocrrre s0upu u cynrsra4rr
16. I4roronoe 3aHflTue <<crpoeHze, peaKrlrroHHas cnoco6nocrr v

u4euruQuKaur{f, rilrroreH, rr4ApoKcr4-, Tr.rolpoHsBoAHhrx, npocrbrx eQzpon v

17. Aty,.urtorrpo[I3BoAHble opraHl4rrecKrrx coeAr,rHeHufi. Aso- r{ Aua3ocoeAr,rHeHr{f,
I 8. OrcocoeAtrHeHur. Alr4erLr1br Lr KeroHbr
19. I'IroroBoe 3aH{TLIe <<CrpoeHne, peaKrluoHH€rf, cuoco6nocrr Lr

IaAentz QraKarIPl[ aMr4H O-, A3O, AL4A3O- r.I OKC O COe4ranenufi >>

II cervrecrp
20. KapioHoBble KI{cJIorbI, SynrcqvoH€rrrbHbre rporl3BoAHbre rap6oHonux

KLTCJIOT

21. @ynrIII{oH.LIIbHbIe rpotI3BoAHbIe yronruofi Kr4cJrorbr. CynrSorr4cJrorbr u Hx
$ynrquoHtrJrbHbre [porl3BoAHbre

22.lugpoKcrr -, $enon - H oKcoKap6ouonrre KrdcJror
23. flporerlHoreHHble aMllHoKr.rcJrorbr. fleurz4rr, 6erxu. Euorennue aMHHbr
24.Ltrorosoe 3aHflTr4e <<Kap6ouoaue, yroJrbHaf, u cynrQorzcJrorbr, vrx

QynxquoH€LIIbHbIe rrpol{3BoAnrre. f erepoQyuxquoH€urbHbre coeAr.rH e1ufl>>
25. Opranzqecxufi cuHres I
26. Opranuqecrufi cunres II
27. Oprauu.{ecxufi craHres III
2 8. KnaccuQzxaqn fl IrLruuAoB. ON{rrrseMhre nurrr4Abr. I{sonpenorirAbr. Tepuenrr vt

TepIIeHOLIAbI

29. Crepougrr
30. Oco6eHHocrl{ HoMeHKJIarypbr, crpoeHr{.f, rerepoquKJrr{qecKrrx coeArrH e:gllfit.

IlsrrE.{reHHhre rerepoquKruqecKr{e coeAllHeHu,
3 I . IIIe crrFrJreHHbre rerepoqr,rKJrrl qe cKkr e co eAr.rHeHr4,
32. KonaeHcI4poBaHHbIe rereporlrlKrr4qecKue coeAnHeHu-s. Aryanou4rr.

ferepoquKnur{ecKlle coeAuHeH:afl c AByM, u 6oree rerepoaroMaMrr. Hyxneo:uAbr r{
HyKJreoTkrAbr

33. MonocaxapuAhr
3 4. Om,rrocaxapuAbr r{ [oJrr,rcaxapr.rAbr
35. I4roroBoe 3aHflTIae nBzororrrrrecKu aKTr4BHbre BerrlecrBa ra 6uonorr{Mepbr)
36. florurMepbr B MeAtrrlune ra Saprr,ra\uu
37. Zrorosoe 3aH.rrrr4e

opfaHHrrecKr4x BeIrIecTB)
<<>Crpoenue, csoficrna, cHHTe3 n u4enruQuxarlr4f,
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COC'TABI'I'I]JIII:

3ancgyrouluft xarpe;poti
6raooprarru..Iccxofi xuM14t4

yqpcxltcrtnr o6pa:clBattt{rl

<lic.rropyc cxuk t'ocy/tapc't'tlc t t tt t,tli

Mc/tr,r ttl4 I Ic rcu l,i yt I H Ircpc h'l'c'l)),

Kar{/tH/ ta'f Me/u4I II4IICKIIX IIayK,

/loI[eH'f

/(orte rn' r<atf e71pr,r 6uooplatruqecxclii
xL4MVt4 y qpex/ (e I m x <>6p azo llal I h rl

<lie.r ropycc rcufi I'ocyi tapc't'Bett Hl,Il'i

Me/rHIII,I II cxuii yIt14 Bcpcn'rc'l')),

KarrAI4Aar xHMI4r{eOKI4X [IayK, AOIIeIIT

I (or1cr n' xarpe/lpLr 6uclclpt'ar r H qccKoil

xvMnkt yr{pcxllct r ux o6pa:l o Bailutt
<licLropyccxuil I'ocy/(apc't'ttctttlt tfr

Me/tHIu4IIC xufi ytl urlcpct4'rc'r)),

Karuil4/ ta'[ x14MHqCC Kl4X I Iay K, /(OI tCI{'l'

OQopulreHIae yue6uoi.i ltpolpaMMbl
yc'r'arrorsJ IeIIHLIM rpe6onattuxu.

/[exau Saprr,rar 1enlnrtec Kot'o

Saxyrr,rera yr{pcxAe}Inrl
o6pa:onauus <<Eelopycc xra fi
tocyIapctncuttuff
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