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TIOfl CHUTEJIbHAfl 3A TI rIC KA

coAepxalquu cucTeMarI,I3LIpOBaHHbIe HayI{HLIe 3HaHI4fl O CTpyKType

QynrquoHHpoBaHI{.rI 6noloruqecKl,I aKTI'lBHbIx MoneKyJI c [o3I'IIIulI

XI,IMI{[.

<EuoopraHuqecKa{ xr.rMr4fl)) - yqe6Haf, AI{cIII4rIn[Ha xHMl4qecKoto MoAynfl,

I4 MeXaHI43MaX

opraHI4r{ecxofi

opraHuqecKHx coeAuHellu fi ;

rpeBpalqeruufi rIoJII4- 14

I{enr y.re6nofi Ar4crlr4[Jrr4uu <EuoopraHl4qecKafl xllMt4fl>> - QoprrarapoBaHl4e

6asosoil upoQeccuoualrHofi KoMrrereHrluu Alq [oHr4MaHVfl cyrv uera6olu3Ma u ero

pefynsllHl4 Ha

3aAaqIE

MOJIeKyJIflpHoM ypoBHe.

yre6nofi AHoIIHTIJIHHII <<BuoopraHl4qecK€Ls xIlMHfl)) cocToqT B

$opuupoBalr4t4y cryAeHToB Haf{HbIx sHauufi o:

crpoeHrrl,I [prlpoAHblx 6nolornqecKl4 3 HaLI 14 M bI x

TUIUIIHLIX MEXAHI,I3MAX XHMI'IqCCKI,IX

rerepoQyHKrlr{oHirJrbHbrx opraHuqecKux coe4uueuufi in vitro KaK ocHoBbI I.nfl

nocJreAyroqero [oHlrMaHuq [poqeccoB SeprraeHraTlaBHoro KaTaJII43a ln Vlvo;

Sarropax, BJruf,Iorqvrx Ha repMoAr{HaMr4qecKyro ycrofi'tuBocrb opraHl4qecKI,IX

MOJTeKyJI;

rrprrHrlr{rrax cuHTe3a r{ caMoopraHl{3aqIau (in vitro ra in vivo) 6uonorraqecKl4x

MaKpoMoJIeKyJI;

yrraeuufi u HaBbrKon, ueo6xoAr.rMbrx A.rtq peruer^nfl, ckrrya\wit [porHo3LIpoBaHH,

csoficrs opraHr{qecKrlx coeAr{HeHnit, ruanpaBJleHu, I,I p*yJlbruta vx xHMHr{ecKLIx

rrpeBpalqelauit.
3uanu.n, yMeHr{s, HaBbrrrd, [oflyqeHHbre flpu I{3yr{eHuI4 yue6nofi AI{cIIHTIJI}IHrI

<<EuoopraHr,rqecKafl xr,rMr{f,), ueo6xo4nMbl Anf, ycnelllHoro [3yqeHl'If, cJIeAyIouIux

y.re6nux AHcTIIarrnun: <<BuonoruqecKafl xHMI{r), <MeAurIuHcK€uI 6ltororuq H o6utag

reHerl{Ka)), <<HoprrlalbHafl, QrEsuonorur>>, <(DaprvraxoJlorl4t)), <O6utas rHrI4eHa)),

<Murpo6uoJrofuf,, Blrpyconorufl, r,rMMyHoJlorufl>>, <<Pa4naIIHoHHaq H 3KoJlofl4qecKa,

MeAI{III'IHD>.

CryAeur, ocsousu1ufi coAepxaHl,Ie yue6Horo MaTepI4aIIa yue6nofi

Ar,rcqurrJruHbl, AOnXeH O6laAarr cne4yolqefi 6asosofi npoQeccraonalsuofi

KoMrrereHuuefi: orleHlrBaru csoficrBa npupoAHbrx lr cuHTerI,IqecKHx opraHur{ecKlIx

coe4nnenufi, uoTeHrl[anbHo oflacHblx AIrfl opraHu3Ma qeloBeKa BerIIecrB,

rporHo3upoBarb lrx [oBeAeHI'Ie s 6laororuqecKl'Ix cpeAax.

B perynrrare r,r3f{eHr4s. yue6Hofi AHcIIu[nI4srt <<EuoopraHl'IqecK€ul xrIMI'If,>)

cryAeHT AOJIXeH

3HATb:

[paBrIJIa MexAyHapoAuofi xI'IMI4qecKofi Hou e uKn aryp bl ;

crpoeHlre, xr,IMuqecKl,re csoficrsa u 6uolorl4qecKyto 3HatluMocrb ocHoBHblx

KJTaCCOB OpraHVrIeCKLIx COe4nnenufi, yqacTBylgulux B npoqeccax

xE3HeAef,TeJIbHOCTI4;

coBpeMeHHbIe Susuro-xI,IMI,IqecKI,Ie MeToAbI I'IccneAoBaHr.z.fl crpyl{Typbl Ll

csofi crs opraHl4qecKl,Ix coeguneuu ft ;
nosefiuue Aocrr4xeHnfl, s o6racrn 6uoopraHuqecKoirt xutvtuvt 14 [epcleKTuBbl

Hx r4crroJrb3oBaHlrs n npo$eccuoH€ulbHofi AeqrerbHocrl{ Bpatla-croMaroJlora;



yMeTb:
rnaccusurlHpoBaTb opfaHr{qecKr4e coeALIHeHUq ro cTpoeHI'IIO yfnepoAHoro

cKeJrera r4 no rpupba. $yHruraoHaJrbHbrx rpyrr; cocraBJlflrs QopuyJIbI rlo HuBBaHuIo

n ro .tpy*ryp"bfi Sopuryle AaBarb H€BBaHI'Ie rpeAcraBHreJLM 6uororr'{ecK,

BaXHLIX BeIIIeCTB lI JIeKapcTBeHHbIX CpeAcTB;

BbrrroJrHqrb upocrefiurze xHMHqecKHe gKc[epI4MeHTbI c [ocneAyIouII4M

aHaJrlr3oM ra oSoprraJreHlreM pe3yJrbraroB; [onb3oBarbcfl cnpaBor{Hofi lureparypofi u

[oJryr{arb ,ao6ioarMyro nHQoprrrauuro Ha coorBercrByloql4x cafitax B cerll

I4Htepner;
npoBoAuTb TepMr,rtlecKr,I Ll1]1lu]1^t4pyeMylo peaKuHro [onnMepl43auHH aKpHnaToB;

nrr6nparr ourrrMrurbHbre MeroAbr rIpI{MeHLITeJIbHo K KoHKperHblM cl{creMaM

npI,I BbIA elleilvlvr, oqlIcTKe, aHaJII',I3e U yTVrlII/rga\vLL npHpoAHblx I4 CHHTeTI4T{ecK[x

opraHurlecKux BeIrIecTB;

BJraAeTb:

MeToAaMI{IIpoBeAeHI{,KaqecTBeHHbIxpeaKu[I4 Ha saxHefiulue

synrqnoHaJrbHbre rpynrrbr opraHuqecKr.rx coeAuHeHI4I,I ;

HaBbrKaMra 6esonacuofi pa6orrr B xnMnr{ecxofi na6oparopuu: o6paueHHe c

xuMrrrlecKofi uocyAofi , ropelrofi , rgou,ITbIMI4 14 neryrllaMl'I BeIqecrBaMI4.

B paMKax o6pa:orareJrbHoro rpoqecca rro Aassofi yue6Hofi AucIII4[nHHe

cryAeHT AoJrxeH npuo6pecru He roJrbKo reoperl,IqecKHe 3HaHI1.fl, [paKTI'IqecKI4e

yMeHr{f, }r HaBbrKr{ [o c[erlr4€IJrbHocrl,I, Ho I{ pEBBLITb csofi lleHHocrHo-nHqHocturtfi,

AyxoBHbIfi uoreHqnal, cQopMHpoBaTb KarIecTBa [aTpI'IoTa I4 rpaxAaH[Ha, roToBoIO K

aKTlrBHoMy yrracruro B gKoHoMnuecrofi, [pou3BoAcrseHHofi, coquallbHo-Kynbrypuofi

u o6ulectseHHofi xu3Hlr crPaHbI.

Bcero Ha ri3yr{enue y.re6nofi AHcrIlanJII4HbI orBoAI4Tcq 90 aKaneMHqecKHx

rracoB. pacnpe4eJreHlre ayAr,rropHbrx qacoB rro BI4AaM za:r,sruit 8'{acos nerqufi (e rou
qucJle 3 qaca ynpanrreuofi caMocrorrenruofi pa6orrr (yCP)), 36 qacoB

la6oparopHbrx sannufi), 46 uacoy caMocro{remHofi pa6orut cryAeHra.
- 

flporraexyrorrH€ur arrecrarlur [poBoAtrrcfl, B coorBercrBr4r4 c yre6nuM TIJIaHOM

rro cnelll4iulbHocrl{ n Qoprr,re 3ar{era (1 cerraecrp).

ooprvra [onytreHl4r o6pasonaHufl - or{Haq AHeBHafl'
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T E M AT LI.I E c K I4 If n"n,t H

HauuesonaHlre pa3Aela (rerr.lrt)

l. TeopernuecKlre ocHoBbI crpoeHrlfl u o6ulue
3aKOHOMepHOCTH peaxqnonnofi cnoco6Hocru

.....-qp-t3-H-rr"Y"_e-9KH-x...._c-o-e-A-rr_H_eH-rI.r

HOMeHKJIarypa

Koru.{ecrno qacoB

ayAl,l To p_u ltx :an.sr utI

Jlercuufi 
i

(a r.u. i Jla6oparopHsrx

YCP

I-t .-.----
I

l4

1.1. BseaeHLIe. KnaccuQuKallus
opfaHl{qecKlax coeAuseuufi
1.2. Xuv.utlecKa, cBll3b u
op laH u-q 

-e 9 
Kxx M oJI 9 

KyJI ax

1.3. IlpocrpaHcrBeHHoe crpoeHlte opraHuqecKlax

1.4. PearurloHHzul cnoco6uocrb yrJIeBoAopoAoB

1.5. PearquoHHatr cuoco6uocrr cluproB,
TuoJroB, aMIaHoB. Kuclotso-ocHoBHble

B3AI{MHOC BJIxfl}JIlE ATOMOB B

MOJTeKyJI

$euoroa,
csoficrsa

oDraHl,IqecKux coeAl,Iseuu fi

......-1.,_6r...P_-e-a_ru-I,r_oHHa, 
qnoco6noqrr anEA_elI'IAoB lI KeroHoB

1.7. PearqploHHa, cnoco6socrr rap6oHoBblx KlIcJIor I'I llx

Syn-rqra oHaJIb Hb--Ix rp-o I43 B*oAAHbrx

2. Eno.nornqecKl{ BaxcHble

coeAHHeHlIf

rerepoQyH KIIIIo H aJr bH bIe

2.1. Iloru- rerepoSynKIII{oHiIrIbHbIe coeAI'IHeHI'Ir,

YIIACTBYIOIIIrIE B

Jrexaulue B ocHoBe

flporleccax xI43HeAerTeJIbHOCTI4 VI

naxHefiruux rpynn JIeKapcrBeHHbIx

-cp_qAc-rB
2.2. OpraHlaqecKl4e coeAI,IHeHI{r, IIpI,IMeHCeMbIe

cToMaToJIOlI4rI

3. EuonolnMepbl Ir tlx crpyKTypnble KOMIIOHEHTbI.

Hurryo_uo_le-KJJrfl-P_H--b-f e6uopelyJl-fl rop-bl

3.1. YrneBoAbI
3.2. ArrauuoKI,IcJIorbI

3.3. flentnlibrt46elru

-3,_4, 
H_y--xn__eryIoBb-I g KLI gIIoTbI

3.5. JInnnAu
3.6. HrasroMoJle

Bcero qacoB

*)

l8

4

2

2

2

2

2

)

4

)
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coAEPXAHI4E yTIEBHOTO MATEPHAJIA
l. TeoperuqecKue ocHoBbr crpoenHfl u o6ruue 3aKoHoMepHocrl{

peanuuouuofi cuoco6Hocrn opraH[rlecKux coeAllHeuufi

1.1. Bnegesue. K.naccnQHKarIHfl ru HoMeHKJlarypa opraH[ItIecKHx

coeAuueuuft

xuuuefi.
IIo cTpoeHH]o yfnepoAHofo

uugyrrnrnrtfi v ue:ouepuufi
3nexrpoHoAoHopHble 14

KonQuryparlus ra ron$opMarlr,rfl KaK crloco6st oultc anlnfl tlpocrpaHcrBeH Horo

crpoeHr{, MoneKyJrbr. Csssr [pocrpaHcrBeHHoro crpoeHvls, c rkrrtou ru6puItt4ga\vv

aroMa yrJrepoAa. MoleKyJrf,pHbre MoAeJIH, crepeoxuMl4qecKlle Qoprvrynrr,

rrpoeKIIHoHHbIe Qoprrrynrr (Duurepa, Qopuynu Hrroueua.

XnpalrHocrb. XupalrHrre MoJrexynbl. Acnrurrtaerpuvecxufi aroM yrnepoAa.

3gauruola epLrfl,. Onru.recxaq aKTI4BHocrb. OrsocureJlbHarl D- 14 L-cucreua

cTepeox[tr4Ia.Iecrofi HoMeHKJIarypbI. Ilossrue o R, S-souesrJlaType'

CrepeousoMepuq MoJreKyJr c oAHLrM, AByM, u 6olee IIeHrpaMH xHp€IJIbHocrI{:

gHaHTr4oM epufl,vr o-Ar4acrepeoMepr{x. MesoQopMbr. PaqeMz'recKl'Ie cMecl{. floHsrue o

MeroAax pa3AeJreHu, parleMnrrecKr4x cruecefi. n-luacrepeoMepl'Iq HeHacbllueHHblx

coeAraseHufi.

Cs.flgr [pocrpaHcrBeHHoro crpoeHrlt coeAHHeHI4, c efo 6uororu'Iecrofi

aKTlIBHocTbIo. Teopuu (Duuepa, Kouleu4a. KotuuleMeHTapHocTb.

Kparrufi ucropr,rqecxrafi oqepK pa3BrTr4fl 6r,roopranu'{ecrcofi XHM}JH. Mecro

6nooprauuqecxofi xuMr4v B MeAHur4HcKoM o6pa:onauun rax oAHoil lt: yue6Hutx

ArrcqulnuH x[MrarrecKoro MoAyJrf,. 3a1arru 6uoopraura.{ecxofi xuvtutt rax yue6Hofi

AlrcrluuJrl{nrr. O6teKTbI, Ll3yqaeMble 6raoopraHH'Iecrofi

KnaccuQvtnarlzrfl, opraHl,IqecKllx coeAuueuufi
cKeJrera H npr4poAe QynxquoHarrbHbrx rpy[n. OcHoeFlrte KJIaccbI opraHl4qecKl4x

coeAIasesufi.
OcHosHHe npaBr{Jra HoMeHKJrarypbr IUPAC opraHl4qecKllx coe4Itueuufi;

3aMecTuTeJIbHaiI H paAI{K€Inruo-SynrqIIoHiIJIbHa, HoMeHKJIaTypa.

L.2. Xupruqecnafl cBr3b rr B3aHMHoe Br[qHIre aroMoB B opraH[tlecrofi
MOJTeKyJIe

3rerrpounoe yrnepoAa aToMoB-opfaHofeHoB.Slerrponnoe crpoeHlre aroMa yrnepoAa v aroMots-opl'aHul EHUb.

fn6pn4H3arlr4fl, aroMHbrx op6uranefi. Tuurt ru6puyuza\vpr. Tunrt xI'IMI'IqecKI{x

csqsefi B opraHr{r{ecK[x coeAlrHeHusx. OcHoBHbIe xapaKTepI{crI{KI'I KoBuuIeHTHbIx

o- 14 Tl-cBflgefi. BoAopoAHbIe cBt3I,I.

Coupxxenue. BuAu conpflxeHlrfl: T,fr- a p,TE-. ConprxeHHble cncreMbl c

orrpurofi qe[bro. ConprxeHHbre cr4creMbl c 3aMKHyrofi uenlro. AporuaruqHocrb.

flpanulo aporvraruuHocrlr Xroxrerq. Apovrarl4qHocrb 6eHsolaAHrtx Lt

rerepoquKrr{rrecKux coeAugeuufi. 3neprur conpqxeHlls. Teprvro4uHaMl4qecKaq

cra6ulrnocru 6uororu.recKr4 BaxHbIx MoneKyn c orKpbITbIMI'I Lr 3aMKHyrbIMI4

collpf, xeHHbIMI4 CI,ICTeMaMI4.

BsauN,IHoe BJIHflHI4e aroMoB B MoJIeKyJIe:

3JreKTpOHHbIe sQQerru 3AMECTI,ITCJIEU.

gneKTpoHoaKrle[TopHbre 3aMecrr4Teru. PacupeAeneHl4e gneKTpounofi fIJIorHocrI4 B

MoJIeKyJIe. PearquoHHble ueHTpbI.

1.3. [IpocrpaHcrBeHHoe
cTepeoIr30MepHfl

cTpoeH[e opfaHurlecKlrx MoJIeKyJl u



Kou$op1a arp4u arlurruqecKnx coeAuHeHufi . Bu.{sl HaflpflxeHuit s MoneKyne:

Topcr{oHHoi la Ban-Aep-BaanbcoBo. 3neprerualecxafl xapaKTepI'IcrI'IKa xoH$oprraa]-JJ,1,fr

irJrKaHoB. Yruosoe HarpqxeHue u xoH$opua\vv rtflTur' v uecrHqJIeHHbIx

Ilr{KJrr{qecKr{x coe4raneuufi, rlx gHeprerl,IqecKaf, xapaKTepl4crl4xa. Axcualrnrte kr

31Baropr{iyrbHbre cB-f,3r,r. 1,3-r{narc}rturbHoe B3anMoAeitcrnue,I4HBepcI4fl III4Kna.

1.4. PeaxquoHHafl cnoco6uocrb yrJIeBoAopoAoB

floHqrue o MexaHH3Me peaKrluu. Cy6crpar, peareHT, peaKlllloHHntfi qeHrp.

Knaccr,r$uKar\vrs. opraHllqecKux pearqrafi ro pe3ynbrary (:auelqeuur,

l]pucoeAl4HeHLlfl., gJrr,rM[IHHpOBaHI,If,, Ilepefpy[illIpoBKH, OKI',ICJII4TeJIbHO-

BoccraHoBrrreJrbHbre, coleo6pasonauux). Peaxuuu paAI,IKiuIbHbIe, HoHHbIe,

cogracoBaHHbre. Tunu peareHToB: paAI{KaJIbHbIe, enexrpo$HJlbHble,

HyrneoQrurbHbre, Kr,rcJrorHbre, ocHoBHbIe. fouoluruqecxufi p€BpLIB xosareHrHofi

cBfl3vr r4 uoHqrr4e o cso6oAHbrx paAHKaJIax u qerlHblx peaKlluqx. fereponlaTl,Iqecrufi

pa3pbrB KoB€IneHrHofi csqeu ; rap6orarl'IoHbl Il xap6oaHl4oHbl.

Peaxqplognas cnoco6socrr HacbIIrIeHHbIx yrneBoAopoAoB. Pearcqun

paAlrKurJrbHoro 3aMerrleHur. MexaHusrrd peaKIII{I4 paAHKaJIbHoro 3aMeuIeHI4s.

PeruoceleKT[BHocm. flyua o6pasonaHnfl, paLlaK€IJIbHbIx qacrl4u: QoroluruqecKoe,
TepMLrqecKoe p€I3JroxeHHe, oKt4cJrlrTeJrLHo-BoccTaHoBlITeJIbHbIe peaKuI{H c yrIacTI4eM

r,roHoB MerilrJroB rrepeMeHHofi naleHTHocrl{. flonqrue o qerlHblx npoqeccax. Polr
paAr.rKaJIbHbIx peaKqIafi orucJIeHH, s 6laortoruqecKl4x rlpoqeccax.

I4cnomsoBaHr,re napaQrEna Lr o3oKepI,ITa B oproneAl,IqecKofi crouaroJlorl4u.

Peaxquu snerrpoQr,rJrbHoro [pr4coeAl4HeHnfl B psAy uuIKeHoB. MexaHpt:r't

peaKUHr{ rlrApararlur4, Kr{cJroruufi KaraJrI43. BruqHze craruqecKl,Ix H AI'IHaMuqecKI'Ix

Sarropon Ha peruoceneKrr4BHocrb peaxqufi [pI4coeAI{HeHI{r. flpannlo
Mapronru{KoBa. Oco6ennocrr4 snexrpoQrlJlbHoro rIpucoeAI,IHeHI4q K co[prxeHHblM

AHeHaM.
Ka.recrseHHbre peaKrlr,ru o6uapyxeHl{fl KparHblx cBr3efi B aH€IJIH3HpyeMoM

o6rexre.
Pearquu floJrr{Mepv3a\krv HeHacbrrrleHHblx coeAprueuIEfi. Ilpuueueuue B

croMaroJrorlru rloJrr{MepoB Ha ocHoBe arplElonofi kt MeraKpl4Jlosofi KI4cJIor,

ryrraIIepqu.
Pearqnu snexrpoQrrJrbHoro 3aMeuIeHHq y apoMaruqecKl4x coeAHHeHHfi.

MexalrnsM peaKrlr4u, poJrb KaraJru3aropoB n o6paaoea*uvlenercrpoQulrHofi qacrI4IIbI.

BlrEgsue 3aMecrrirrenefi B apoMarr,rqecKoM qApe Ha peaKIIrIoHHyIo cuoco6socrb B

peaKrlurx slexrpoQrrJrbHoro 3aMerrleHrar. OpueHrllpyrcqee BJIHf,HI,Ie 3aMecrurelefi.

Pearuuu tulKllnupoBaHufl H ruIJIoreHHpoBaHI'Iq in vivo.

Pearquu oKucJreHr,r, apoMarr4r{ecK[x coeAnuesufi in vivo KaK nyrb

rroBhrrrreHufl, rup1po$unruocru H BbrBe4erufl I,I3 opraHl43Ma qeroBeKa r{yxepo.{Hblx

BeruecTB.

1.5.

aM rrHoB. Kuc.norno-ocHoBH sre csofi crBa opra H [IqecKI.Ix coeAll HeH H fi
PearcqnoHHaq cuoco6uocrr cnIrproB, Qeuo.non, TIroJIoB,

PeaxquosHste IIeHTpbI B MoneKynax crlnproB, Qeuolon, TI'IoJIoB, aMI4HoB.

KuclorHocrb H ocHoBHocrb B coorBercrBt4r4 c reopnfluIl EpeHcreAa u Jlrrouca.

Koru.recrBeHHuur H KaqecrBeHH€ur xapaKTepucrl,IKa KI,IcJIorHbIx H ocHoBHrtx csoficrs
opraHuqecKr{x coeAuHeHrafi. O6rqne 3aKoHoMepHocrtl B I43MeHeHVkt KvtcrorHblx I4JII'I



ocHoBHbrx cBoficrB Bo B3aHMocBfl3H c rrpupoAofi arouoB B KHcJIoTHoM I4JII4 ocHoBHoM

rIeHTpe, sneKTpoHHbrMr4 sQserrarrara 3aMecrl4relefi [pI4 3TI4x IIeHTpax vr

coJrbBararlr{oHHbrMrr e$Serrarrara. Toxcu.{Hocrr cI4JIbHLIx KI,IcJIor 14 ocHoBaHI{I4.

ArrasorepHocrb. BoAopoAna.q cBf,3b KaK cuequQuqecKoe rpoqBneHl4e Kl{cnorHo-

ocHoBHLIx csofiCrs. Bo.UopoAHbIe cBf3I4 B cTpyKrype 6nonolutvtepoB'

O6urafi MEXAHI43M peaKIrHI4 Hyxneo$raJlbHoro 3AMCIIICHH,I

sp3-rra6praAr{3oBaHHoro aroMa ynrepoAa. MoHo- vr 6uuolexyJlf,pHble peaKuHI4.

Crap"o*rMr{f, peaKqufi nyxneoSunuroro 3aMeure*vrr,. HyxneoSHJIbHoe 3aMeIrIeHI4e

.rgpo*arnrHofi rpyn[br B clr{prax. KnclorHufi raralug. KouxypeHrHble MoHo- LI

6urvroneryn{pHbre peaKuur{ sJrr4Mr,rHr4poBaHl4t y ctluproB. EHororu'IecKH BaxHble

peaKIII{u AerLIApaT a\W 1l4ApoKcl4coAepxaul4x coeAl,Igegufi .

pearquu oKI{cJIeHI,Ig crrllproB, Tr.roJIoB, Seuolon. EuoloruqecKoe oKHcJIeHI4e c

yrracrraeM xoQepl,reHra NAD*. flepeHoc rI,IAprIA-I4oHa B cl4creMe NAD* - NADH'

Coe4raHeHur, coAepxaqne rl4onbHyrc rpylny, Qeuolrnltfi rI'IApoKcI{n KaK

aHTLIOKCUAaHTbI.

L.6. PearcqnoHHac cnoco6uocTb aJrbAerrrAoB II KeTOHOB

Pearquonnsle IIeHTpbI uuIbAerI'IAoB, KeroHoB. Peaxquu Hyrneo$uJIbHoro

npucoeAu;p1e1121fl, O6rqgfi MeXaHlr3M peaKrlrtu. fIpucoe4I,IHeHI4e BOAbI, CIIHpTOB,

aMuHoB. O6pasonaHue rllrKrr4rrecKux [oJlyaueratefi'. Pearquu €IJIbAonbHoro

npucoeAr,rHeHr{s. O6parn1,rocrb peaxqufi HyrneoQnJlbHoro [pI4coeAI'IHeHH,.

Enofloru.{ecKoe 3HarreHr,re peaxqufi alleranr43algrav, uuIbAoJIbHOfo pacuIeIIJIeHHfl'

B3ar,rMoAeitcrrrufl.c aMuHaMu. Torccz.rHocrb ulnbAefuAos. I4cnoJIb3oBaHI4e €LnbAerI'IAoB

KaK Ae3I4HQerraHroB I{ cpeAcrB Anq crepl4nl43al4lakr.

PeaxIluu oKHcreHI4q v BoccraHoBJIeHH, xap6ouulbHblx coeAlasesufi

in vitro u in vivo.
Ka.recrseHHbre peaKur{u Ha €[nbAerLIAHyIo rpynry. Pearuuu o6Hapyxeuur

arleroHa.
1.7. PearcuuoHHafl cnoco6nocrr rap6ouonux KlrcJror u lrx

Syu rcunoHaJrbH blx r PoIr3BoAH blx
PeaxquogHbre rleHTpbr B MoJreKynax rap6ouonblx KlIcJIor. KuclorHsle csoficrea

oAHo-, AByxOcHoBHbIx, [peAenbHblx, HelpeAenbHblx, apoMaTI'IqecKHX rap6oHoaslx

KI{cJI9T. O6qrafi MexaHIl3M peaKIII4I4 nyr<neoQuJlbHoro 3aMeureHnt y sp2

rn6puauzoBaHHoro aroMa yrnepoAa rap6ouonblx KI{cJIor rI I4x QynrquoHuLIIbHbIx

ilpor{3BoAHbrx. Pearuuu o6pasonaHr4fl. vr rr{ApoJrr43a QyHrquoHtulbHblx rpol'I3BoAHbIx

rap6orronblx KucJIor: aHrI{AprrAoB, riuIoreHaHrHApI4AoB, cJloxHux e$upoB, aMHAoB'

Aqrnnrapyrcqa, cnoco6socu SynxrluoHanbHblx rIpoH3BoAHblx xap6oHoeblx KHcJIor.

CpanuureJrbHas xapaxTepucruKa arrr4nllpytoulefi cnoco6uocru cJloxHblx o0rapoe r'l

cJroxHblx tuosQupon xap6oHonux Kucnor; I4x 6uororuqecKoe 3HatIeHI'Ie.

AuerunroQep1,renr A. EuororuqecKu BaXHbre peaKrIIaI{ aIIHJII{pOBaHI{fl C yqacrl4eM

aquls o c s aroB. IloH.srue o p eaKrlr{rx Qoc$ opr4Jrr{po BaH Hr.

AuraArr xap6onoarrx Kr4cJror, Hx KI,IcJIorHo-ocHoBHbIe ceoficrsa.

@ynrquoHlJrbHbre [por43BoAHbre yrolsnofi KHcJIorbl: nolsstfi (rvrouennua) vt

nenonnrrfi (rcap6arr,rraHoB€ur rcuclora) aMLIAII; I4x KI,IcJIorHo-ocHoBHbIe caofictna,

6uonoru.recKoe 3HarIeHI{e. Euypet. Yperaust.
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2. EuolornqecK1 Ba)I(H ble rerepOQyH KUI{O HaJI bH ble cOeA14 HeH I{f
2.1. Ilo.nu- t4 rerepoQyHKUHoHaJIbHbIe cOeA11HeH1;q, yqacTByIOU[e B

rpoUeccax xr3HeAefTeJIbHocTIr H JrerKaIII[e B OcHOBe Ba?I(HefiUUX fpyn[
JreKapcTBeHHbIX CpeAcTB

Knaccz$vQarlufl, rroJrr4- Lr rereposyHxuuoHaJlbHbtx coeAHHeHHfi' Kuc-rortto-

OCHOBHbIe cnOfiCrsa. TuuuqHaq peaKIII'IOHHas c[oco6HocTb nonH- Ll

rereposyHKUlrOHaJrLHLrX COeAr4HeHrafi . cuequQuuecrcue cBofi cTBa, o6ycJIoBJIeHHbIe

B3alrMHbrM BJrr.rf,Hr.reM r-pyrttr: xenaroo6piBoBaHHe MHOTOaTOMHbIX CrII4prOB,

o-aMI4HOCIUpTOB, CI,-aMI{HOKI'ICJIOT, a TaKXe BHyTpHMOneKynflpHa' (y y- v

5-rugporcu€urbAerr,rAoB, y- u 6-rn4poKcr4- I,I aMI4HoKHcnor) H MexMoJleKynrpHafl (y o-

rr4ApoKcr4- u aMr,rHoxncror) qr{KJrr43allus. Peaxqllu AeKap6orcunupoBaHl4fl. Pearuuu

3Jrr4MlrHlrpoBaHufl p-ru4poxcLt- a B-anrunoxucJlor. Tayrorraepnr: Kero-eHoJlb*afl v

JIAKTHM-JIAKTAMHAq.

MuoroaroMHble c11upTbl: 3TI'IJISHrJII'IKOJII, InUqepI'IH, I',IHO3I4T, KC]IJII4T' COp6Ur'

cloxnsre esupsr MHofoaroMHbrx crrr4proB c HeopfaHI4qecKI4MI4 KIICJIOTaMH V

Bbrcrrrr4Mr4 xlrpHbrMr4 Kr4cJroraMu. KaqecrBeHHafl peaKIII4fl Ha AHoJIbHrrft QparMeHr'

.{nyxatorr,firrte QenOJIbI: II{ApoxI{HoH, pe3opIII4H, II[poKaTexIIH' @euolrt xax

aHTUOKCTTAaHTbI.

,{nyxocnoBHbre xap6ouoaue KucJrorbl: IrIaBeJIeBar, MalloHoBat, flHTapHar,

rnyTapoBar, Qyvraponar. ,,{eru4pupoBaHl4e rHrapHofi KI4CJIOTsI C O6pa:oaaHHeM

Syrraaponofi.
AvtuHocnuprbl: 2-auusoeTaHoJr, xoJrtrH. o6pa:onaHr,re xoJII4Ha U3 L-cepuHa.

AqerulxoJII,IH. KarexOlaMI,IHbI: 4oSarr,rran, HOpaApeHaJIlIH, aApeHaJII4H'

Iu4porcuKl,rcJrorbr: MoJlor{Haf,, l6louual, Bl4HHafl,, JIHMoHHafl KI4cJIorbI.

peaxquu oKucJreHH, MoJrorrH ofi u s6ro.rHofi KI4cJIor c yr{acruervr ro$eprvreHTa NAD*'

Jlrauosnag KlrcJrora. I4cnomsoBaHHe Ur4Tpara An, KOHCepB[poBaHHt 40HOpCroft

KpoBI.{.,{eru4pat a\L15, JII'IM oHHofi ruclor st in v iv o'

OrcorcucloTbl: nlIpoBI{HOrpaIll1lafl,' aueToyKcyc[afl', IqaBeJleBoyKcycHat, 0'-

KerornyrapoBafl KrrcJrorbr. PearrllEq KoHAeHcaIIIau IrlaBeJleBoyKcycnofi KucJIorbI H

arleT,rJrKo6.p*arru A. Pearquu oKr,rcJIHTeJIbHOfO 4eXap6oxcHnHpoBaHI4'l

rrl{pOBlaHorpa4uofi KI,ICJIOTsI. Kero-euoJIbHas TayToMepHq [IaBeJIeBoyrcycuoil

KIICJIOTbI.

B-fnaporcyrMacrflHafl., B-reroN,raclrfl],llafl. KrIcJIorbI, aIIeroH - rlpeAcraBuTellv

KSTOHOB6IX TSJI, IaX 6UOIOIIFISCKOS I{ ALIaTHOCTI{qgCKOS 3HatIeHI4e'

canuunnoB€ur KLTCJTOTa V ee [por,I3BoAHbIe: aIIeTI4ICULJII4UHnOBaTI KI4CJIOTa'

M ETI,IJICTIIII,IqI,1JIAT, Q E UUTTCATU4 UH JI AT.

n-Auuuo6eHgofiHar Kncnora v ee [poI43BoAHbIe, o6raAaroulae

aHecre3LIpyrcIUI4M Aeficrsuel\,I: aHecTe3I'IH, HoBoKaI4H' CoapeMeHHbIe

aHecre3upyrcull4e JIeKapcrBeHHbIe cpeAcrBa.

CynrQanrJroBaf, KucJrora v ee aMI{A. CynrQauI,IJIaMI'IAHbIe neKapcrBeHHble

cpeAcrBa. floHgrue o6 asruuera6olurax.
2.2. OprauuuecKrre coeA[rHeHrrfl, trpllMeHfeMble B CTOMaTOJIOII{H

06uas xapaKrepr{crr{Ka BbrcoKoMoreKyJIqpHblx coeAI{HeHHfi. Mououep,

crpyKTypHafl eAr{H}rrla, crerreHb TIoJII{MepI{3aUI,II4. Ilonurueprt, oJluroMepbl'

corloJluMepu. KnaccnQuraqnt rloirnMepoB.



1l

Tuuu flonrrMepu3a\fiu: paAr{K€LrrbHat v I4oHHaq. PaAuxalumrfi MexaHI43M

peaKrrr4u noJrr{Mepu3arfvrpr cJroxHbrx e$upon aKpl{noBofi u ueraxpunorofi KHcJIor.

Arrusaropbr, raHurluaropbr 14r4Htulkrropbl paAIlKaJIbHbIx peaxql4il rlonl4Mepl43alllll4.

KotvtuosHIII{oHHbIe nlou6HpoBor{Hble Marepuanbl xl4Ml4r{ecKoro H cBeroBol-o

orBepxAeHgfl. BblcoKoMoJleKynflpHbre MoHoMepbr coBpeMeHHbtx KoMn03HuHotlt{blx

Marepr.I€rJlos: Bis-GMA, NTG-GMA, HEMA, PMDM, UDMA.
Xuruu.recKr,re coeAyr*eHns, ucrroJlb3ylorluecfl Ats o6ecleqeHl'Ifl cBfl3blBaHplfl

pecTaBparlHoHHofo MaTepl{afla c TKaHTMI,I SMUInII II AeHTHHa.

Oplaoxepbl H coBpeMeHHbIe HaHoMaTepI4€In bI B CToM aToJIo fi,tu.

3. EuonoJrrMepbl lt HX cTpyrcTypHbIe KOMNOHEHTbI.

Aponl43 |nI,IKO3I{AOB.

MOHOCaXapI'IAOB.

HurmouroJreKyJlfl pu ste 6uoperyrqropbl
3.1. Yr.neBoAbI
KnaccrEQvKa\r4fl, MoHocaxapr{AoB: uulbAo3bl, Kero3bl; [eHTo3bI, reKco3bl.

CrepeouaoMepufl MoHocaxapr.rAoB. D- u L- crepeoxuMl4qecKl4e prAbl. Orxpurue n

rllrKJrr{qecrue $oprvrrr. @ypano3br r,r []IpaHo3bI; a- v B- anouepu. <Doprvrylst @uuepa

u Xeyopca. I{urno-oKco-rayroMeprrf,. Myraporapfl' KoHQopl,ra\vv rII4paHo3HbIx

$opr MoHocaxaplrAoB. Crpoenue nau6onee BaxHbIx npeAcraBurelefi rIeHTo3

(D-pu6osa, 2-Aesoxcu-D-pu6osa, D-xcruosa); reKco3 (D-ruroxo:a, D-uauuoea,

D-ralarroaa, D-Qpyrrosa). Auuuocaxapa (D-ruroxo3aMI,IH, D-uauso3aM14H,

D-rararrosauuH), ux cnoficrsa.
Ousu.Iecrue csoficrBa MoHocaxaprlAoB.

X[MIa.Iecx[e csoficrBa MoHocaxapl'IAon. flurosl'IAH. fu
BuororuqecKl,I BaxHbIe peaKIII'II4 $oc$opunllpoBaHl4,
BoccraHoBureJrbHbre csoficrBa anbAos. OxucreHr4e MoHocaxapLIAoB: fJII'IKoHoBbIe,

rnr4KapoBbre, rJruKypoHoBbre Kr,rcJrorbr. BoccrasoBJreHue MoHocaxapl4AoB B rnI4IrI'ITbI:

*arnrr, cop6ur, MaHur; r{x r{crroJlb3oBaHue B MeAHIrrIHe. Hyxneo$I4JlbHoe

rrpqcoeAr,rHeHlre no xap6osnlrsofi rpyrre orxpurofi Soprrau rJItoKo3bI (peaxquH

Urr4KI{poB a1r4fl 6enxon). Acrop6uHoBa, Kl4cnora : crpoeHue, cnofi crna'

EuoloruqecKoe 3HaqeHI,Ie MoHocaxapl{AoB 14 I{x npou3BoAHblx'

O6rqas xapaKTepr4crr4Ka E KJraccrsraxaurax rIoJII,IcaxapI4AoB. OlurocaxapHAbl.

[ucaxapuAbr: M€ulbro3a, JraKTo3a, naKTyno3a, caxapo3a, IreJIJIo6Hosa. l-{urclo-oxco-

TayroMepug, BoccraHoBureJlbHble csoficrsa, rl,IApoJIH3'

flonucaxapr4Abr. fouo- Lt rerepoiloJll{caxapuAbl. fotuonoll4caxapl4Abl:

KpaxMEuI, rJII,IKoreH, AeKcTpaHbI, IIeJInIoJIo3a. flepanuHar cTpyKTypa, THApoJILI3'

flongrue o BroplrqHofi crpyKrype (avrnno:a, IIeJIJIIono:a). flercrnHst

(uonurararrypoHoBafl Kl{cnora).
fetepouoJlllcaxapl{Abl: ruanypoHoBzlfl KIacJIora, xoHApouruucynrQaru.

trt[cuoDsoBaH]re €urbrrrHoBblx KI,ICIOT AJrfl [OryqeHH, iuIbfI4HarHbIX cre[oqHblx

Marepr.r6lJroB. flonsrue o cMerrraHHblx 6uouolnrraepax: [poreorJIHKaHbI'

urlrKorlporeuHbl, |JIUKOJIUIIHAbI.

3.2. A*runomHcJIorbI
AIrausorucJloTbl, BxoAf,IIIue B cocTaB 6e1ros. Knaccu$I4Kaqnf,

[poTer,[HoreHHbrx aMuHoKr4cJroT c yqeToM pa3flurlHblx IIpI{3HaKOB: tIO KI4CJIOTHO-

ocHoBHbrM cnoficrsaN,r, rro xuMu.Iecxofi fipupoAe paAplKana I4 coAepxauuxcrl B HeM

3aMecTlrTenefi (ann$arn.recrue, apoMarl4qecKl4e, rerepoUuKJIHqecKHe' coAepxalltHe
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Kap6oKcllnbHyro t4Jtvr aMHnHyIO rpyrny,fuIpoKcI4JIbHyIO, aMLIHOfpy[ny, KapooKc]InbHylo I/IJrt4 aMr4AHyK) r Pyrrrry,

cepocoAepxaull4e); ro xapaKrepy paAHKuInoB (ruapo$uJlbHble v rralpo$o6nrre)'

Crpoenue aMI,IHOKI4CJIOT, HOMeHKJIaTypa, CTepeOI430Mepl'Ifl, KHCnOTHO-OCHOBHbIe

cBofi cTBa, 6unorxpHilrl cTpyKTypa. HegaN,I eH Ia M bI e aM LI H o KH c JI oTbl'

Mero.qg flonyr{eHl4fl o-aMuHoKracJror: fI{ApoJII,l3 6elxon, cHHre3 v3 o-

ranoreH[pou3BoAHblx rap6ouonrrx KllcJror. Pearquu BoccraHoBI'ITeJIbHoro

aMr4HupoBa;gi:rrs. u flnpra4orcaresHfi KaraJIu3. Ka'IecrneHHble peaKIIHH o-

AMI,IHOKI,ICJIOT.

EHOIOTU.{eCKI{ BaXHbIe peaKIIlIH u-aMnHOKHCJIOT. Pearcunu

aMr4HoKucJIor. Oxucleuue

[epeaMr{HprpoBalr4fl. .(erap6oKcrrnrlpoBaH:ae o,-aMI,IHoKHcJIor - rlyrb x o6pasoeaHuto

6uOreuHrx aMI{HOB Lt 6uOperynrTopoB (erauOlaruuu, rI'IcTaMHH, TpHIITaMLIH,

ceporoHlru, 4oSarrar,rH, y-aMr,rHoMacJlrHa, KIIcJIora), ux 6uolorl4rlecxoe 3HaqeHHe.

Pearquu SKI,ISJII,ITSJIbHofo v HeoKHcJIHTeJIbHofo Ae3aMI'lHllpoBaHI4r. PearquH

rr,rApoKcI{JII,Ip OBaHU{ ( $ enrananaH I,IH -) TI4po3 lI H, rupo:utt---3,4-
IIpOn14H--)

B peaKIILlflX
ALrrI,IApoKcIa Q e nural alavIH, rpuuroQas -- 5 - rHApoKcI4TpI4nroQau,

4-rn4porcunporun), Yqacrlle acrop6raHonofi KI{CJIOTbI

rrt Apo KcI{JIupoBaHu.s aMLIHoKIacJIor.,[esauuuLrp oBaHH e

rlr4crelrHa. .{ucylrQ uAHa[, CBq3b.

3.3. [enruAst. Be.nru
fleurr4u. SnerrpoHHoe H npocrpaHcrBeHHoe cTpoeHl4e [enrI4AHoH cBfl3t4.

In4ponua Herrrr{AoB. OrAenrHbre rIpeAcraBI4TeJII{ nerITI,IAoB: acfiapraM, rJlyrarHoH,

Hefi poueurllAbl, [IHcynrIH.

flepaur{HuLs crpyKrypa 6emos. floHsrue o nropuuuofi, rperuuuofi v
qerBepru.IHofi crpyKTypax 6enron. f eruoruo6uH, rerrr.

3.4. HyrcneuHoBble K[cJrorbl
HyrnennoBbre ocHoBaHr{q: nLrpI4MHALIHoBbIe (ypauun, TI'IMIIH, qurosxu) rt

flypraHoBbre (aAenus, ryaHnn). Apouarr,rqecKue cnoficrna. Jlarruna-JIaKTaMHa,

rayroMepllr.
Hyxleoaugrr. HyrneorlrAbr. CrpoeHue MoHoHyKneorI,IAoB, BxoArlul4x B cocraB

HyKJreHHoBbIx KI,IcJIor. f z4pon I,I3 HyKneoruAo B.

flepBr{qHiur crpyKrypa HyKJreLrHoBbIx KIlcJIor. <DocQoAueQupnax cB.,l3b.

Pra6onyrnelrHoBbre v Ae3oKcr{pu6ouyrleuHoBble KucJIorbI (Pfffi v Afrc.
HyxneoruAuufi cocraB PFIK n .{HK. fngpolu3 HyKner{HoBbIx KI4cJIor. floHqrl4e o

BropurrHofi crpyrrype ,{FIK, ponb BoAopoAHrIx csssefi e Sopr',rupoBaHl4l4 aropuuHoil

crpyKTypu. KouuleMeHTapHocrb HyKneI4HoBbIx ocHosauuil.

HyrueosuAMoHo- 14 uomasocQarsr. AMO, AA@, ATO. Polr AT(D KaK

aKKyMyJrrropa v [epeHocrruKa 3Hepr]II4 B KJIerKe. Marpoeprl'IqecKafl cB{3b.

Hyrneoeu.qquKroQocQarn (qAMO rr qfMO) KaK BropI4tIHbIe rocpeAHI4KI4 B

perynrquu uera6oJrrr3Ma KJrerKH. flosgrue o xoQeprraeHTax. CrpoeHue NAD* 14 ero

SocQara NADP*. Cucreua NAD*-NADH; rr{Apr4AHbIfi nepenoc KaK oAHa uz cran.wi'r

6uororu.recKlrx pearcqnfi oKr,rcJreHrir, - BoccraHoBJIeHIlq c yqacruerra srofi cl{creMbl.

3.5. JIuuuAsI
KlaccuQvrqapfl, 6uoloruqecKoe 3HarreHue JILITII4AoB. Bocru: crpoeHl'Ie,

croficrna, r{cloJrb3oBaH}re B Kar{ecrBe cJlenoqHblx MarepI4EuIoB. HefirpalsHble xupl,l.

Ocnonnsle [p[poAHbre Bbrcrxue xHpHbIe KI4cJIorbI, BxoAqLUue B cocraB JIHnLIAoB:
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[a.JIbMI{T}IHOBafl, CTeapr{HOBAg,, OIer4HOBaq, JIHHOJIeBafl, JIHHOJIeHOBaq, apaXHAOHOBaf,.

Oco6essocrr.r HeHacbrrueHHbrx Bbrcuux xrtpHblx KI,IcJIor, o -HoM eH Kn arypa.
(DocQonunlrAbr. @ocSarnAr4n3TaHoJIaMHHbr u Soc$aruaHncepH H br.

Soc$arn4r{JrxoJrraHbr (requruuu), SocSarr.r4uJrr4Ho3r4rorlbI crpyKrypHbre

KOMIOHeHTbT KJrerOqHbrX UeU6paU.
IlporopraHne xupoB - ueunofi cno6oAuopaAuK€rJrbnrril npoqecc KaK MoAeJIb

IIepoKcHAHofo oKI,IcJreHr,L HeHacbI[IeHHbrx xI4pHbIx KI4CJIoT B KJIeTOLIHbIX

ir,reu6pauax, efo MexaHr43M u 6uolorl4qecKat poJlb.

3.6. HusxoriloJreKyJlspnue 6uoperyflqropbl
floHqrue o 6[ororu.{ecKr4 aKTlrBHbrx coeAuHeHllf,x. 3uaqeuue

rrpocrpaHcrseHHoft crpyKTyprr u SusuKo-xnMrztrecKlrx cnoficrs 6noperynflTopoB B Hx

B3ar,rMo,qeircrsvw c peqe[TopaMr{ vpeuwla,a\uu AeitcrBt4fl. Ha MoJIeKyJIflpHoM ypoBHe.

Crepora4u. fosau (crepaH, rrr4KnoreHraHrleprl,IapoQeHaurpeu),
crepeoxuMuqecKoe crpoeHr,re 5cr- u 5B-crepaHoBoro cKeJrera. @usu.{ecxue csoficrsa
creporrAos. PoAoHaqirJrbHbre crpyrrypbr crepor4AoB: ocrpaH, aHApocraH, rlperHaH,

xoJIaH, xonecTaH.
Crepou4nue ropMoHbl (ecrporeHu, aHAporeHbl, recrareHbt,

Koprr{Kocrepougrr), crpoeHue, 6nororuqecKa, ponb.
Xer.rnue KucJrorbr (xoreaar, rJrHKoxoneBafl, Taypoxoneaar), peaKu1414

B3alrMoAe itcrriufl. c raypuHoM r4 rnuquHoM, 6uororu.{ecKa, poJlb.

Xolecrepr.rH - rrpeAcTaBHTeJrb cTepr,rHoB, efo xonooprraarlr4oHHoe cTpoeHl4e.

Cnoficrea xonecrepr{Ha, poJrb s o6N,reHe r.r crpyKType rraerra6paH, B pa3Bttrvrut cepAeqHo-

cocyAr4crofi uarororuu. 7-[erugpoxonecrep]rH, rrpeBpalrleHl,Ie B BIITaMHH A:.
Sprocrepr.rH, rrpeBparrleHrde ero B sproK€rrrbqraSepon. Ponr BHTaMHHoB rpyttrlbr

I n perynil1.vt4 xamqufi-QocQopnoro o6ueua.
AnxalouAu. EoraHuqecxas u xr4Mr.rqecKaq xraccnQuKaqu, iLnKiInoLIAoB.

AlxalouAbr KaK flAbrkr neKapcrBeHHbre cpeAcrBa. Crpoeuue u reficrBne Ha opraHI43M
r{eroBeKa HHKorHHa, xvtHr4laa. [arraBepnHa, MopQuHa, arporruHa. MerullrpoBaHHbre
rpor.r3BoAHbre KcaHrHHa (reo6pouuu, reoQr.rJrJrr4H, xo$enu) A HX npuMeHenue B

MeAr,rqr{He.
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LIH(DOPMATIUOHHO-METOAT',TqECKAqqACTb

OcnonHas:
1. Buoopraul4llecKafl

[u 4pyrne.]. - MIEttcx : Hosoe

.[ononuureJrLHas:
2. EuooprauHrrecKaq xr,rMHfl : pyKoBoAcTBo K [paKTI4qecKI4M 3aHtrI4sM :

yre6noe noco6ne / no4 peAaKrlr{efi H. A. Troxasrunofi. - Mocrea : feorap-MeAua,

2020. - 165 c.

3. EuororuqecKzur v 6uoopraur4r{ecKut, xrIMI,Ifl : B 2 KHI4rax : yue6uur.

Knura 1. EuoopranqqecKaf, xutrrns, I B. C. 3uN{eHxoscxufi, B. A. Mysrtveuxo,

I4. B. Hnxenrconcrar, O. A. Cuponax ; rIoA peAaruuefi E. C. 3HIraeHxoscKoro,

VI. B. Hnxesxoscrofi. - 2-e r,r3A. - Kres : BceyxpaHHcKoe cneIII4anI43HpoBaHHoe

r,r3AareJlbcrso (MeAI4IrI'IHa>, 20 I 8. - 296 c.

4. 3aAa.ru c €urop[TMaMH peureHufi uo 6uoopraHl4qecKoit xutrtuu: yue6Ho-

MeroAl,IqecKoe noco6ne / O. H. Puueficxar [ra 4pyrue.]. - Muncx : EfMy, 2020' -
115 c.

5. CrouarolorurqecKr4e Marepr,ranbl opraHl,IqecKoro [pol4cxoxileHy,fl :

yre6no-rraeroAuqecKoe roco6ue lO. H. PuHeficxar,V. B. Povrauoecrlrfi. - MuHcx :

E|MY, 2020. -28 c.

6. EuooprauuqecK€Ul xI4MI,Iq : y.re6rrraK An, vyzos l W. B. PoNaaHoecxrlfi

[n 4pyrne]. -Muucx : Hosoe 3HaHr4e; Mocraa : I,IFI@PA-M, 2015. - 504 c.

7. Trcranruua, H. A. Buooprauur{ecKa, xI4M}Ifl : yue6uur AJIfl By3oB I

H. A. Troxasxuna, IO. LI. Eayron, c.3. 3ypa6*r. -Mocrea: feorap-MeAna, 2014.-
4ll c.

METO4,TUECKI,IE PEKOMEHAAIIIII IIO OPIAHII3AIU{II I'I BbnOJIHEHIIIO

CAMOCTOflTEJI6HOfr pn sOtu CTyAEHTSB tIO vtIEBHofr AI4CUI{11 HH E

JlrarnPnrYPl

xlIMlIfl : ytle6Hoe noco6ne I O, H. Puseficxas

3HaHLIe, 2022. - 280 c.

Bpeur, oTBeAeHHOe Ha CaMocToqTeJrbHyro pa6ory, MoxeT HcnoJlb3oBaTbcrl

o6yraroqvv,l4cfl, Ha:.

KoHcneKTLIpoBaHI{e yue6nofi nllTeparypbl;
[oAroroBry r na6oparopHblM 3aHrrI{{M;

noAroroBKy K 3aqery yue6Hofi Aucuu[nnHe;
npopa6orKy reM (soupocon), nrrHeceHHblx Ha caMocro.rlTeJlbHoe L43yr{eHI4e;

BbItroJIHeHI{e I,IccJIeAoBarenbcKI,Ix I4 TBopr{ecKux 3aAaHufi; cocraBJIeHI'Ie o6sopa

uayvuofi Jll{Teparypbl rlo gaAasHofi reMe;

noAroToBKy TeMaTuqecKLIx AOKnaAOB, peSeparoB, Ilpe3eHraqufi ;

oQoprr,rneuue un$opMaul{oHHblx I4 AeMoHcrpaIrI4oHHbIx MarepHuLIIoB (creu4u,

rrJlaKarbl, rpaQuxu, ra6tuqu, rtrerbl u np.);
noco6ufi;

r{HTepHeT-
rI3TOTOBJIEHI,IE MAKCTOB, ra6oparopuo-yue6nrrx

cocraBJIeHI{e reMarl{qecrofi uo46opru
HCTOIIH}IKOB.

nI,ITepaTypHbIx LICToIIHHKOB,
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Mrro4ruECKIIE PEK6MEHAAIIIS 11O OPTAHII3AIUry I{ BbmOJII{EHuIo

yrIpABJIfl EMOfr C AMOCTOfl TEJIbHOfr pe.nOrrt CTyAEHTSB II o vqE BH of
AI{CII{TIJII'IHE

ocHosHsre oopMbr opraHlr3allfiu y[paBJIf eMofi caMocToqTeJlbHofi

paoorbl:
Ha[ucaHI,Ie r npe3eHTau[q peoepara;

BbICTyTIJIeHI'Ie C AOKJIaAOM ;

I'I3YqEHLIE TEM H [PO6[EM, HE BbIHOCI'IMbIX HA NEKUUU;

KOMrIbIorepHoe Te crupoB aIIIde ;

cocTaBJIeHI4e TeCTOB CTyAeHTaMI',l AJL OpTaHI{3 auxv B3AI/.M OKOHTpOnf, ;

LI3IOTOBJIeHI4e ALIAaKTI{qeCKux MaTepI4anOB;

rroAroroBKa L{ yqacrue B aKTI',IBHbIX QOprr'rax o6yueHnr'

Konrpo.nb yllpaBIceMofi caMocTofTeJlbHofi pa6oru ocyulecTBJlfleTcf B

BIIAE:
KOMtIbK)TepHoro TecTI'IpOB AIIIdfl:,

KOHTpOJIbnofi pa6oru;
lrTofoBoro 3AHflTt4fl., KOJInOKBI4yMa B soprvre ycTHOfO CO6eceAoBa]HlHfl',

rrr,rcbMeHHOfi pa6orbl, Tecrl',Ip oBaHI,.fl;

o6cyx4enus PeQeParoB;
orIeHKI4 yCTHOTO OTBeTa Ha BOrIpoc, coo6ule]P^vLfl) AOKnaAa;

rrpoBepKl{ peseparoa;
lrHArlBllAyanrnofi 6eceArt.

Ilnpr.mnb ucIIOJIb3yEMbIX CPEACTB AI',IAIHOCTIIKII

,{nx 4r,rarHocTr,lKlr KoMneTeH rIU fi ra cn oJIb3yIoTCs cn e Aylo uu e $ op rv6r :

Vcrnaq QoPnaa:
co6eceAoBall:afl;

AoKJraAbI ua ron$ePeHlllrflx.
IlncrueHnan QoPua:
TCCTbI;

KOHTpOJIbHbIe ollpocbl ;

KOHTpOJIbnHe pa6oTbt;

ny6nuraql4l4 crarefi.
Ycrno-n[cbMeHHar QoPua :

OTtreTbI IIo ayAI4TopHbIM [paKTI{qeCK}IM y[paxHeHl4flM c I4x ycTHoR 3auII'ITOI4;

oTqeTbI no AoMaIIIHIaM r1paKTIlqSCKI,IM ynpaxHeHl,ltM c I4x ycTHofi saqnrofi;

oTrreTbr uo na6opaTopHbrM pa6orarvr c ux ycTHOfi aauturofi;

3AIIET.

Texuuqecnar QoPua:
gneKTpoHHbIe recrbl.



20

llcuo"rrr3vnMbln METoArI osvqEHr{'fl

Jluuefinufi (rya.UraUraonHgfi ) MeroA (lerqur, flpaKrgqecKge' la6oparopH ble H

ceMl,IHapcrue sauruar) ;

aKTIIBHbIe (nnreparrunurte) MeroAbI :

npo6leuuo-opr.rrupoBaH;oe o6yuenr{ll.lProbl em-B asedlearning) ;

KoMaHAHo-oprreHrrptru"noe o6yuenue TBL (Team-Basedlearning);

HayqHo-opl4eHTl4po"u",o. o6y.rirrr,re RB L (Re search.B asedlearning).

Ilrpnqpnb TIPAKTT'rqECKlrx HABbtr(oB

1. KnaccuQI,IKaIIHfl opraHl'IqecKl4x coeAI'IHeHuit to cTpoeHl'Irc ylnepoAHoro

cKeJlera I4 rlo rprpo4e QynrquoHa'nbHblx rpynrl

2. CocrasreHr,re crpyKrypHblx soprrayl v HassaHlafi rpeAcraBHreJleH

6noflorn.recKr{ BaxHbrx BerrlecrB I,I JIeKapcrBeHHbIx cpeAcrB l{cnonb3yq xuMnLlecKyto

HOMeHKJrarypy.
3. BrrAenesne QyHrcqnoHUuIbHbIx lpyrll, O[peAeJIeHI'Ie peaKIII4oHHbIx

rIeHTpOB, CoIIpf,xeHHbIx V apoMaTI4tIeCKLIx Qpanraenroe B MoJleKynax Anfl

[porHo3I4pOBaHIIfl xI{MI,IqeCKoro tIoBeA eiH;,/rfl opraH I4qec KlIx coeAu s e u H fi '

4. onpeAeleHr,le B crpyKrype 6roIoruqecKl4 3HaquMblx MOneKyn

rragposranbHbrx H rn4poso6uux yr{acrKoB, cnoco6HOCTI4 AaHHbIX MOJIeKyJI

pacflpeAe ilflTbc fl' B cpeAax opraHI'I3Ma q e JIoBeKa'

5. Ka.recrseH:HAfl. OI{eHKa KI,ICJIOTHO-OCHOBHbIX CSOfiCrn opfaHur{ecKl4x

cOe4unenufi, yaIaCTByIOqUX B IIpOqeCCaX Xu3HeAetTeJIbHOCTI'I' JIeKapCTBeHHbIx

cpeAcTB,aTaKxecpeAcTB,noTeHIII,lanbHoo[acHblxAJIflopmHl,t3MaqeJIoBeKa.
6. flporHosupoBaHl{e peaKIII'IoHsofi cnoco6socru opIaHHqecKI'Ix coeAusenufi

Ha ocHoBe SJIeKTpOHHOIO t4 IIpocTpaHcTBeHHOfO CTpOeHI',L', 3aIII4CbIBaHHe cxeM

xuMllqecKux peaKul{u.
7. BsruolHenne 3a[JIaHI4poBaHHoro xI'IMHqecKoro 3KCIIepHMeHTa c

rlo cileAytoqllM aHalII'I3oM u o Q oprvrneH u eM pe3yn braro B'

8. flpone4eru{e KarIecrBeHHbIx peaxqufi Ha BaxHefiurue QynrquoHuulbHble

rpyrrrlbl opraHllqecKl,Ix coeAunenufi '

9. flporeAeuEe 6e3oracHofi pa6orsl B xl'IMuqecrofi ra6oparoprau: o6pauleHl4fl

c xr{Mr.rqecxofi [ocyAofi, ropelxOfi, f,AOBI4TbrMkr t4 neTyqHMI4 BeUIeCTBaMH'

llrprqnrrr rICrIoJIb3vEMoro oBoPvAoBAHrrr

BHrsxHHe ruraQu, la6oparopHa;{ IIocyAa, peaKruBbl, crllproBble IopeJIKH'

Becbr na6oparopHbre, BoAsH€rs 6attt,AOCKa yhe6uat', KOMIIblOTep, TeJIeBI43Op'

Ilrrnqurb JIEKIII'Iir

1. flpocrpaHcTBeHHoe cTpoeHl4e opraHllqecKux MoneKyil H cTepeol43oMepu''

2. OpraHutlecKlfle c oeAlrHeHufl , flprlMeHfl eMble B croM aroJIorHI4'

3. YHesoAH.
4 . IIunulrt. HrsroM oileKyrqpH bI e 6raope rynfl ropbl'
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IInprqnrrrJIAEoPAToPHbIx(mlxruurcxux)urrgrufr
1. BseAeHue. KlaccraQuxaqufl I'I HoMeHKnaTypa OpraHI'IqeCKI{X COeAI4HeHI'll4'

2. Xlalliu.recK€tfl CBr3b vI B3aI4MHOe BJII'ISHLIe aTOMOB B OpIaHI'IqeCKI'IX

MOneKyJIaX.

i. npoatpaHcrBeHHoe crpoeHl{e opraHnqecKl4x MoJIeKyJI H crepeor3oMepl4''

4. PearquoHHa, croco6Hocrb yrneBoAopoAoB'

5. pearquoHHac c[oco6Hoa* trrproB, OeHoroB, TI'I.JI.B, aMuHoB' Kuclorso-

ocHoBHbIe c Bofi cTBa opI'aHur{ecKI'IX COeAI4HeHI'I fi '

6.PearqnoHHarclloco6HocrbEIIIbAerI'IAoBI'lKeroHoB'
7. PeaxquoHHaf, cuoco6uocrr xap6oHoBblx KI'ICJIOT I4 rax QynruI4oH€LIIbHb-IX

npou3BoAHbrx. tr{rorosoe 3aHf,rl,Ie <TeoperuqecKue ocHoBbI CTpOeHH', H peaKuHoHHOH

cnoco6HocTu ocHoBHbrx KJIaCCOB OpfaHllqecKux coe4uneuufi>>'

8. IIoruE- n rereposyHKIII,IOHaJIbHbIe coeAI{HeHVfi', yqacTByloIr1ue B [poueccax

xr,r3HeAeflTeJrbHocTr{ v nexalque B OCHOBe BaxHefiIXI4X fpyIIII JIeKapcTBeHHbIX

cpeAcrB.
g . oprauuuecK}Ie coeAI,IHeHI4,, [pI,IMeH,eMbIe B cToM aToJI o f 14 H .

1 0. YrnenoAbl. Mouocaxaqr4br'
1 1. YrnesoAbl. Oluro- 14 rIoJIIlcaxapI{AbI'

1 2. ArrluttoKl,IcJlorbl.
13. flentuAbl I,I 6elru.
1 4. HyrueI{HoBbIe KI{cJIorbI.

15. Jlrauu,qH.

1 6. HrasroMoreKyrtqpHble 6uoperyr'ropbl'
17. I,Irorosoe rr""ir. <<EuonoluMepbr 14 LIx crpyKTypHble KoMrIoHeHrbI'

JlnuuArt>>.
18. I4rorosoe 3aHrTI4e <crpoeune kr ceoficrea orAenbHblx KIaCCOB

opraH[qecKux coe4uneHufi. Crouarolorl4qecKue MaTepI4anbI opraHuqecKoro

npougxg1xA eHVr.. EuouoluMepbl I{ }Ix cTpyKTypHbIe KSMIIOHSHT6I' JII,Ir1]IAbI))'



22

TIP O T O K O JI C O I JIA C O BA IdlVIfl , Yq E E H O fr U P O T P A M M bI

Ilpe.unoxeuus o6

PI3MOHEHI4flX B

coAepxaHl'Iu Yue6nofi
rporpaMMbl
yqpexAeHut
o6pa:oaaul{fl ro
yqe6uofi AI{curlrmlHe

Peureuue, nPHHflToe

ra$elpoil,
paspa6oranureft
yue6nyro rPorPaMMY
(c yxarauueM Aarbl Il
HoMepa nPo'roxola)

HasnaHue Yre6Hoft
AIICUIITIJII{HII, c rotopofi
rpe6yerce corJlacoBaHlle

Ha:nanue ratPe4Pu

Ilpe4noxeHufi uer nporoKon Nl3 or
t2.05.20231. MerulqI{HcK€uI

XI,IMI,If,

KaQeapa o6urefl

XIIMII14

flpe4noxeHufi Her rrporoxon Ns13 or
12.05.20232. EnoloruqecKall

xuMu,

KaSeapa
6uororuqecxofi
XI/MV[I4
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rocyAaPcrseHHHfi
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flpoQeccop ra$egpu 6uoopraHuqecKofi xnuuu

yqpexAeHu, o6paaoeauur <<Eenopyccrufi

rocyAapcteeHHsrfi MeAl'IqnHcxnfi

yHI,IBepct{TeT), KaHAI',IAaT MeAI{III4HCKI',IX HayK'

npoSeccoP

O.H.Praneitcxas

C.B.fnrauHurc

B.PorvrauoscrHfi

oQopr"rneHue yre6nofi rpolpaMMbl Lt co[poBoAHreJlbHblx AoKyMeHroB
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