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II Ofl CHLITEJIbHAfl 3AII[ICKA

<EnOOpraHLIqeCKaf, XkIMufl>> - yue6Ha, AucuuII :IlVHa xpIMI,IqeCKoro MOAyJI',

coAepxaqaq cIIcTeMaTI43lIpOBaHHbIe HayqHble 3HaHI|1lfl' V MeTOAHKH H3yqeHl',l,|

cTpyKTypbr u MexaHLr3MOB QyHXqraoHr4poBaHI{q 6IaoIorHqecKH aKrHBHbIx MoneKyil c
H3yqeHI,l,

rIo3I,IqI{v opf aHuqecxofi XI'IMI,Iu.

IIeil yue6nofi Al4cllurnuuu <EuoopraHl4r{ecKa' xl,Mvrfl>> - QoprvrupoBaH,e

6asosofi upoQeccraoualrHofi KoMrreTeHuHI4, OCHOBy KOTOpOfi cocraBJlfleT 3HaHI4e O

B3aIIMOCBf,3II CTpOeHI,lf,, XI4MHqeCKUx CnOfiCre 6UOIO1u'{9CKI4 BaXHblx OpraHHqeCKHx

COeAI{HeHufi rar gCHOB6I AJIfl rrOHI,IMAH:afl' CyTI4 Irlera6oln3Ma 14 ero perynfltJJ4r Ha

MOJreKyntpHoM ypoBHe.

3aAaqu Yre6nofi AprcrII4[JII4HbI <EHoopraHgqecKag xI4MI'Iq)) cocro'IT B

Q oprr,uapo Barttwr y cryAeHroB Haf { HbIx sH aH ufi o :

cTpoeHI,Iu.rprpogn"rx 6llolorl4qecKl4 3HaqHMbIx opraHnqecKHx coeAnHeuufr;

TT4IILIIIHrIx MeXaHII3MaX xIaMUqeCKUx [peBpauel,i.rit IIOIU- V

rerepoSyHKUr,roHaJrbHbrx opIaHI{qecKI,IX coeAI,IHeHI{fi in vitro KaK ocHoBbI Atrfl

flocJreAytoqero [oHI,IMaHI{f, [poqeccoB SepueuraTHBHOrO KaTaJII43a in vivo;

$axropax, BJruq6)rrlux Ha repMoArrHaMurlecKylo ycrofir{I4Bocrb opraHl{r{ecKHx

MOneKyJI;

lpr{Hrrurax cr4Hre3a 1r caMoopraHr,r3alruu (in vitro ra in vivo) 6uonoruqecKux

MaKpoMoJIeKyn;
yyenufi u HaBbrKon, ueo6xoAr,rMbrx AJLfl petuenns, cvrryal{xir [porHo3l4poBaHl'Ifl

CBOfiCTB OpraHUqeCKI,Ix COeAI'IHeHuit, uanpaBJIeHI't' 14 pe3ynbTaTa I4x xHMHqecKHx

rrpeBpalqelIld'r4.
3nannx, yMeHug, HaBbIKlr, nonyareHHble rrpu vr3yqerlr4v yue6nofi AI4cuurnuHbl

<BuOopraHuqecKafl xLIMHfl>, HeO6xoAHMbI AJIf, ycr1etuHoro Ll3yqeHnfl' clre4ylorlnx

yte6urx llr4ctryrlnkru: <<BuOloruqecKaf, xI4MI4r), <MeAuIIraHcKa' 6Holoruq u o6utaq

aarat,*u",<<HoprraanbHafl'Suauolorux>'<(DaprnraxoJlofl'L))'<06urasrHrI'IeHa))'
<Murpo6r4oJroflrfl, Br{pyconorr4r, r4MMyHOnOfHr)) (cneunanbHocrb 7 -07 -091 I -01

<JIe.Ie6Hoe AeJIo)), <<PaAuaquoHHa, I'I 3KoJlorHr{ecKaq MeAI4III4Ha) (cneqraalbHocrb

7-07-0911-01 <Jleqe6noe 4eno>), MOAyJIfl <MIExpO6uoJIoII',If, vI I4MMyHonofI'Iq))

(cnequanbHocrb 7 -07 -Og | | -02 <<MeAuro-npo$unaKrl'IqecKoe geno> )'

CryAeur, ocsounuufi coAepxaHl4e yue6Horo Marepuana yue6Hofi

Ar{crII4IIJIuHbI, AonxeH o6laAars cJIeAyIoUefi 6asonofi npoSeccuosalrsofi

KoMneTeHunefi: orleHrrBaTr csoficrBa IIpnpoAHbIX H CI4HTeTHqecKux opfaHuqecKHx

COeAI{HeHI{fi, [OTeHIIHaJIbHO O[aCHbIX AItfl OpraHI{3Ma qenoBeKa BeIIIeCTB'

rrporHo3upoBaTb r{x noBeAeHlre s 6l{oJloruqecKklx cpeAax.

B pe3ynbTaTe u3yqeHur yue6Hofi AUCTIUIIJIHHbI <EUOOpraHI',IqeCKa, xI4MI4t))

cryAeHr AonxeH
3HATb:

rrpaBr4na MexAyHapoAHOfi XUTUU.IeCXOfi HOMeHKJIaTypbI; Qyu4aueHT€LIIbHbIe

npeAcTaBreHu.f, TeopeTr4qecrofi opfaHl,Iqecxofi xvrvlhlr4 KaK ocHoBy AJIfl IIOHIIMaHI'L

cTpoeHr,r, ,u peaKrlr{onnofi cnoco6HocTl4 OpfaHI,IqecKI4X COeAUHeHUitt,yuacrBylolIll4x B

npoqeccax XI{3HeAeCTeJIbHOCTI4 ;

L43yqeHldfl. cJTeAyloIJIHX
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CTpOeHUe, XI,IMHT{9CKLI9 ABO[ICTBa V 6HOIOTUqSCKyIO 3HaqI4MocTb noJla- k1

rerepo6tHKrlr4oHaJlbHblx coeAI4HeHI4fi, yqacrByrc[Il4x B flpo'eccax

xlr3HeAef,TeJrbHocrlr vr flBJrflrorrlr4xcfl crpyKTypHbrMr,r KOMnOHeHTaMIT JII4rll'lAoB,

nonucaxapl,IAoB, 6elxoa, HyKJIeHHoBbIx KI4SJI9T, cJIoxHbIx 6HolonI'IMepoB;

IpI,IHIII,IIIbI opraHH3aU[IU MaKpoMoneKyn Lnfl IIOHI',IMaHHfl OCHOB I',IX

QynrqroHl,IpoBaHl{fl C I,Iclonb3oBaHI'IeM cTepeoxuMl4qecKux npeAcTaBneHufi;

ocHoBbI cTepeoxl{M}Il4 (xrapansuocTb, 3HaHTI4OMep[fl, AI4acTepeoMepH't)'

Heo6xoAuMbre AJrf, rroHHMaHH, c[errr4Qnuuocrra KoMrIJIeMeHTapHol'o B3aHMoAeficrBHfl

Ha MoneKynf,pHoM ypoBHe Qeprraenra:a cy6cTpara, ropMoHa LI peqeuropavr'A';

ycnoBLS reHepupoBaH1fl.cBo6oAHbrx paAI,IK€uIoB, B ToM r{I4cJIe aKTI'IBHbIx $opur

Kr,rcnopoAa, MexaHr{3M peaKrlr,ru cBo6oAHo-paA}IKilJIbHOfo oKHCJIeHI'I' HeHacbI[IeHHbIX

XIrpHbrX KI,ICJIOT, nexaqufi B OCHOBe IIepeKI4CHOfO OKI'ICJIeHVfl JIHnHAOB, xHMHqecKHe

OCHOB6I aHTI4OKCIIAaHTHOIO Lef4CTBVlfl 6IaOIOTH'I0CKI4 aKTI4BHblx BeLUeCTB'

coAepxaqux oeHorbHblfi TI',IApOKCHJI, TI4OJIbHyIo fpyrl[y;
MoneKynspHble ocHoBbI Aefi,cTBt4fl. aHTHCeTITI4KOB 14 Ae3LrH0eKraHroB,

,BJrf,rcruuxcf, crrupraMr'I, QeHolaul4, €urbAefkrllaMl]|1l' qerBeprl'lqHblMl4 aMMOHUeBbIMH

coeAI4HeHI,,.flM-vrId [p.;
yMeTb:
xnaccuQurlHpoBaTb opraHuqecKr4e coeAI4HeHHfl IIo cTpoeHI4IO yDlepoAHofo

cKeJlera I,I ro IIpHpoAe QynrqnoHaJlbHblx rpyilI; cocraBJlsTb oopMyJIbI IIo Ha3BaHI'Irc

t4 rro crpyxrypH^ofi Qiprtayle AaBarb Ha3BaHI,Ie [peAcraBI'IreJIrM 6llororH'{ecKl4

BaxHbIx BeIrIecTB I't JIeKapcTBeHHbIX CpeACTB;
peaKuHoHHble uerlTpbl,BbIAeJITTb QynrquOHaJIbHbIe rpy[IIbI, O[peAentTb peaKUHoHHble uctrrpbr'

corrpf,xeHHble u apoMaTuqecKl{e Sparrvreurbl B MoJleKynax AJIfl [poIHo3I4poBaHH'

XI{M'IIIECKOIO TIOBEA EHlafl OPIAHI,IqCCKIIX COEAllHEHUfi ;

orrpeAenf,Tb B crpyxrype 6uofloru.recKlr 3HaqHMbIx MoJIeKyJI rI4Apo0I4JIbHbIe I4

rr{Apo$o6Hbre yqacrKl,I, ux croco6Hocrb pacrpeAenqrbc, B cpeAa*opt:.11'_Y1f 
^^,,,...

KaqeCTBeHHO OrleHr4BaTb KHCJIOTHO-OCHOBHble cBoficTBa opfaHllr{ecK14X

cOeAI,IHeHIafi, yqaCTByIOqI4X B llpoqeccax xll3HeAetTeJIbHoCTI'I' JIeKapCTBeHHblx

cpeAcTB, a TaKxe BeIIIeCTB, IIOTeHIII',IULIbHO OIIaCHbIX AIq opfaHl',I3Ma qenoBeKa;

[porHo3r4poBaTb HarrpaBJIeHI4e V pe3ynbTaT XI4MHTIeCKI4X flpeBpauleHl4fi

opIaHI4qecKI,IX COeAI'IHeHI{fi ;

BbIIIOJIHf,Tb IIpOCTeftruHe XI'IMI4qeCKI4e 3I(Cnep14MeHTbl c tlouJlcAyruunM

aHarrH3oM U OoOpMJreHLreM pe3yJrbraroB; IIOJIb3OBaTbcq clpaBoqHofi nl4TepaTypofi H

nolyrlaTb ,aO6"OArMyIo ransopr*aallruo Ha cooTBeTcTByIOuII4x cai4Tax B ceTI'I

rlpoBeAeHI,Iq KAqCCTBCHHbIX peaKuHfi

QyurquoH€urbHbre fpynrrbr opraHr,rqec KI4x CoeAI4 H eHI,Iu ;

HaBbrKaMu 6esonacHofi pa6orbr B xHMI,IqecKofi na6oparopl'Il4: o6paueHl4e c

XI,IMHIIECKOil UOCYAOfi , TOPEIKOfi , qAOBI4TbIMI'I 14 IETYAIHM I4 BEUICCTBAMH'

B paMKax o6paeonareJrbHofo rpoqecca ro AaHHOfi yqe6Hofi ,uI4CUI',InJII4He

cryAeHT AOJTXeH flpuo6pecrr4 He roJIbKO TeOperI4tIeCKHe 3narlafl, [paKTLrqecKI4e

'r, rrn crrerrrrarrr-Hocrl4^ Ho t4 Da3BI4Tb CBOfi IIeHHOCTHO-II4IIHOCTHbIfi,yMeHr{, r,I HaB5IKI,I 11O C[gqUUuI6HOCTI4, HO t4 pa3BI{Tb CBOfi UeHHOCTHO-II4IIHOCTHbII4'

iy*o"r"rfi uoreuquaJr, c6opMr,IpoBarb KaqecrBa rlarpl4ora LI rpaxAaHvtHa, roroBoro K

3r(cnep14MeHTbl IocneAylotuHM

I4urepuer;
BJIAAETb:

MeTOAaMH
BAXHCfrlxHC
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aKTLIBHOMy yqacTHIO B SKOHOMI4qeCKOfi , [pOI',I3BOACTBeHHOfi ' CO qV aJI bHO- Kyn bTyp H o fi

u o6qecrBeHHofi xrI3HlI crPaHbI.

Bcero Ha u3yqeHr.re yqe6Hofi AHCUI4IIJII4HbI OTBOAIITCfl:

Arrs crequ€urbHocrr,r 7-07-091l-01 <Jleqe6soe .ueno) 108 aKaAeMI4qeCKI',IX

rracoB; pacflpeAeJreHr{e ayAr{TopHbrx qacoB no BI,IAaM 3aHrruft: 12 qacon neKul4il

(r rorrr 
^rrar. 4 qaca yupannrerraofi caMocroflrelruofi pa6oru (yCP))' 54 qaca

la6oparopHblx zautruit, 42 qaCa CaMogToflrelnuofi pa6oru cryAeHra;

Arrfl crreqprzrJrbHocrr,r 7-07-O9ll-02 <MeAuro-upoSnnaKrl4qecKoe AeJIo)

oTBOAI4TC s. 94 aKaAeMI,IqeCKux qaca; pac[peAeJIeHI'Ie ayA]ITopHbIx qacoB IIo BI4AaM

gagsrufi.:8 .Iacos Ierqufi, 54 \aCana6oparopHblx zauttuit,32 \acacaMocToflrelsHofi

pa6orrr cryAeHra.
flpoMexyToqHa, aTTecTarlr4q rpoBoAl,ITC' B COOTBeTCTBL4]/. C yUe6nutv IJIaHOM

ro cleqururbHocrr.r: Ar,rooepeHrlr{poBaHurtfi 3ar{er (2 certaecrp) ana CIIeIII4€IJIbHOCTI'I

7-07-0911-01 <JIe.{e6Hoe AeJIo), 3K3aMeH (l cerraecrp) AIrfl cIIeIII4uIJIbHocrI{

7 -07 -09 | l'02 <<MeAIaro - npo S unaKrllq ec Koe Aeno )'
@oprraa rronyqeHHr o6paroraHnfl, - or{Hafl AHeBHafl'

PACfIPEAEJIEHI{E EIOAXETA YTIEEH Of O B PE MEHII
TIO CEMECTPAM

KoluqecrBo qacoB yue6Hux lanqrufi

@opua
npoMerxyroqHofi

arTecrall[]r
Kog, nalnanne
CIIEUTIAJIbHOCTII
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TE MATI,ITI E C K }I fr N;IA H

Hassaufle pa3AeJIa (rerr,ru)

Koruqecrso qacoB aYAuroPHbIx

zass'rvtit

Jlexurail (a

r.q. YCP)
JIerurafi

I
=I
oa
id
o-
o
\o

7-07-091 I -01

<<JIeqe6soe

Aeno)

7 -07 -0911-02
<MeAuro-

npo$urarrn-
qecKoe aero))

1. Teopernuecrc[e ocHoBbI crpoeuuc u o6ulle
3aKOHOMepHOCTTI pearcqnoHHofi cIIoco6Hocrlr

oDraHl|qecKl{x coeAllHeH HL
2 ) 2l

1.1. BseaeHl4e. KJlaccrQuxaul{fl I{ HoMeHKJIarypa

opIaHI,IqecKI,IX COeAI'IHeHI',Ifi
J

l.2.XulauqecKa, cBr3b Lr B3aI4MHoe Blrl.rflHlae

aToMoB B opraHHqecKofi MoL
J

l.3.IlpocrpaHcrBeHHoe crpoeHl4e opraHlaqecKl4x

MOJTeKyJI I,I CTepeou3oMepl{,
2 2 J

1.4. PeaxuLIoHHaJI crtoco6Hocrb yrJleBoAopo
a
J

1.5. PearuuoHHaq crroco6Hocrb cnl4pron, Qeuoloo,
T[roJIoB I{ aMI4HoB. Klaclotso-ocHoBHble cBoficrBa

opralll4rlecKI4X COeArrHe

3

1.6. Peaxul4oHHa, cnoco6socrr iulbAeruAoB u

KETOHOB

aJ

lJ.Peurul{oHHa.f, crloco6Hocrb Kap6oHoBblx

Kr,rcJI or Ia nx dynrutloHtulbHblx rrp olI3BoAHbIx

1J

2. Euo.noruqecKlr BaxHbIe rerepoQyHKulro-

HaJrbHble coeAHHeHI|fl
2 2 6

2. I . Ilonu- u rerepoQyHruv oHaJIbHbIe coeAI4HeHI4fl ,

yq ac'rByto ulue B rlp oqe ccax xI43 HeAe'TeJIbHOCTI4 I'I

Irexauue B OCHOBe BaxHefiuux fpynn

JreKapcTBeHHbIX CpeACTB

2 2 3

2 .2 . Brto ttof t4 tI e c KI'I aKrI'IB H bI e rerep o uI{ KJI I't.I e c KI4 e

nnerrrser{Lrc An(aiIoI,InLI
3

8 4 21
3. Euono.nnMepbl tt ux crpyKTypHble

KoMrIoHeHTbr. H[srcoMoreKyrqpHble
6rrnnpnr ngronr.r

3.1. YrnesoArt 2 I 6

3 .2. AuuttoKI,IcJIorbI 2 I
3

3.3.fleumAu. Belru J

3 .4. HyrueI,IHoBbIe KI{cJIorhI 3

? 5 Tlwnr,rnnr 2 I
a
J

2 I 9
3 .6. HusroMoJIeKyJI.f, pHr,Ie 6[operyrqropH
Bcero qacoB t2 8 54
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coABPXAHTIB yrrEEHOf o MATEPUAJIA

L, Teoperuqecrrre ocHoBbr crpoeHr.rs t4 o6utue 3aKoHoMepHocT[I

peaKurrouuofi c[oco6HocTlr opfaHlIqecK[x coeAHHesufi

1.L. Bne4enne. K.naccuQHKauI|fl U HOMeHKJIaTypa opfaHuqecKHx

coeAnnenufi
Kpagufi ucropr,rqecrufi oqepK pa3BrTkrfl, 6uoopranuqecxofi xI4MHlI. Mecro

6uOOpranruecrofi xr4]M][ITt, ,alrrIrHCKoM O6pasonasran' 3aAa'{u 6HoopraHuvecxofi

,,r*# xar yue6Hofi AucqrurJrr,rHbr. O6rexru, I{3yqaeMue 6uoopraHuqecKofi xuuuefi'

KlaccnQr4Kawfl, opfaHur{ecKHx COeAUseHUfi [O CTpOeHI4[o yrnepoAHoro

cKeJrera r{ [p]rpoAe QyuxquoH€rJrbHbrx fpyr[. ocHoeHrle Kraccbl opraHuqecKnx

coeAIanesnfi.
C)cnosHrre npaBnna HoMeHKJrarypbr IUPAC opraHI4qecKI4x coeAI4HeHHI,I;

3aMecTuTeJIbHa, u paAI,IKaJIrno-QynrqlIoH€IIIbHa, HoMeHKnaTypa'

1.2. XurruqecKafl cBq3b H BSaHMHOe BJII.IflHITe aToMoB B OpfaH[qecK[x

MOJreKyJrax

SnerrpoHHoe crpoeHr,re aToMa yIJIepOAa V aToMoB-opfaHoreHoB.

fra6pra,4n3all1aq aToMHbIx op6nranefi. Tunrt tu6puguza\Vv' Tunu xHMI4LIecKHx

csssefi B opraHurrecKgx coeAlrHeHucx. OcHoBHbIe xapal(TepvcrvKvt KoBiuleHTHbIx

c- 14 Tt-cBflsefi. BoAopoAHbIe cBr3I4.

Conpaxeuue. BuAu collpf,xeHHf,: fr,fr- kt P,TE-. CoupaxeHHble chcreMbl C

orrpurofi qelbro: 1,3-Auenrt, noJrraeHbl, zuIJII{JIbHbIe uoHbl v arrvlrbHrtfi paguxal'

ConprxeHHble cI{cTeMbI c 3aMKHyTofi Ilenbrc. Apouarur{Hocrb' flpaanlo

apoMaTplqHocTI4

coeAuuenufi.
6uororu.IecKll
cI4CTeMaMU.

BsauN,rHoe BJrlrflHlre aroMoB B MoJIeKyJIe: HHAyKTI'IBHIIfi Lr ueaouepurtfi

3JreKrpoHHbIe eQ$errur 3aMecrl4relefi. 3nerrponoAoHopHble vt

sJreKTpoHoaKUerrropHbre 3aMecr[TeJII4. Pac[peAeJIeHI4e 3neKTpoHHofi IIJIorHocr]I B

MOJreKyne. PeaxquoHHble IIeHTpbI.

1.3. IIpocrpaHcTBeHHoe cTpoeHIIe opraHurlecKlrx MoJIeKyJI n
cTepeorl3oMepIrf

KonQurypapfl n ron$opMaqr.rf, KaK croco6u onucaHnfl, rpocrpaHcrBeHHoro

crpoerrr{q MoJreKynbr. Cssss npocrpaHcrBeHHoro crpoeHnfl c rttrtou ru6puL]/,3alUxv

aToMa ylnepoAa. MoneKynrpHble MoAeJII'I, cTepeoxuMHqecKHe $opvynsr,
rrpoeKqrloHHble Qoprvrynu @nurepa, Qoprvrynu Hrroueua.

.Xrnpangrocrb. Xrapanruue MoneKynbl. Acuutuerpl4rlecKl4fi aroM yulepoAa.

Onanruou epvx. Onru.recras aKTI4BHocrb. OrnocureJlbHas D- u L-cucreua
nrIqepl4HOBbIlI anbAeILIAcTepeoxl4t{u.{eCrOfi HoMeHKJIaTypbI. I luqepuuoBbl}I anbAerl,lA KaK

nor6rryparlr{oHHbrfi cran4apr. floHqu4e o R, S-noueHKnarype. CrepeoH3oMepl4q

MoneKyn c oAHlrM, AByMq 14 6onee IIeHTpaMH xI,Ip€LnbHocrI4: 3HaHTlloMepvfl' v

o-Ar{acrepeoMepnr. MesoQopMbr. PaqeNrIa.IecKl4e cMecl4. flossrne o MeroAax

Xrorxelq. ApouargqHocrb 6eHsoIaAHrt;1 t4 He6eH3oHAHblx

3neprnr corlpflxeHllr. Teprnro4nHaMI4r{ecKa, cra6ltlnHoCTb

BaxHbIx MoneKyn c oTKpbITbIMI4 Lt 3aMKHyTbIMI4 CO[ptxeHHbIMH

pa3AexeHLI{ paIIeMI,IqecKI4x ctuecefi. n-[nawepeoMepl4fl

coeAuHeHrlfi.

HeHacbIIqeHHbIX



cngsr [pocTpaHcTBeHHofo cTpoeHla, COSAI4H9HIA' C ero 6raolornqecxofi

aKTUBHOCTbTO. Teopun ouruepa, KouuesAa. KounleMeHTapHOCTb'

K.on$oprr,r a\r4u aUHKIuqecKI{x cOeAHHeHufi . BnAsr Ha1pflxeHufi s MgneKyne:

TOpCtroHHO" ' 
gar-Aep-BaanbcoBo. 3HepreruqecKa, xapal(TepHCTHKa rcOH$Oprt,I auvil

arraHOs. VrnOgOe Halpf,XeHne h KOHQOpMA\yW ItflTLt- t4 IUeCruqIeHHblx

III,IKILIqgCKI,IX COeAI,IHeHHfi, I{X SHepreTI'IqeCKaf, xapaKTepI'ICTuKa' Arcuanrnrte Lr

gKBaTopI{aJILHbIe cBc3u. 1,3-.{uarcl4zylbHOe 83a}IMOAefiCtnue, HHBepgut UI,IKJIa'

KonoopruramL KpecJIa UI4KnI'IqecKux 0- I4 F-Qop, D-rlroxo3bl, yqacrBylolUHx B

[ocTpo eHI,II4 KpaXM aJla v UeJIJIIOJIO3bI.

1.4. PeanquoHHafl cnoco6nocrb yrJreBoAopoAoB

flonsrue o MexaHLr3Me peaKrlr4l4. cy6cTpaT, peafeHT, peaKI{I{oHHbIfi IIeHTp'

KnaccrlQuKallufl opraHl{qecKux peaKIIHfi IIo pe3ynbrary (eaueuleuHr'

SJII'IMI4HHPOBAHUfl, IIEPETPYNTII4POBKH, OKI4CJII4TEJIbHO-
flpucoeAHHeHprfl,,

BOCCTAHOBI4TEJIbHbIC, coJreo6pa3oBaHHf,).

COHIACOBAHHEIE. Tunsl peareHToB:

Peaxuuu paAI4KanbHbIe, uoHHble'

paAr4KanbHble, enerrpo$I'IJIbHble'

nyrueoorulbHble, KucJIorHbIe, ocHoBHhIe. fouoll'truqecrufi pa3JbIB i::T:1T:I
CBf,3u t.I tIOH-f,TlIe O CBOfiOAHrIX paAI'IKiIIIax H IIeIlHbIx peaKlluqx' ferep6nl4Tl4rleCxufi

pa3pbrB KOBZTJTeHTHOfi CB'3H; Kap6oKaTI4OHbI v Kap6oaHI4OHbI. 3lerrpouHoe v

IpOCTpaHCTBeHHOe CTpOeHI4e rIaCTI4q, O6paSyrout]/lxcfl IIpH roMoJII43e H rerepoJlh3e:

Qarrolrr, o6ycronnr,rBarorrlge prx orHocgTen bHyto ycrofi rIH Bocrb.

Peaxuuonuas c[oco6HocTb HaC6IIIISHH6IX yIJISBOAOpOAOB. Peaxuuu

paAr4K€rJrbHoro 3aMeuleHr,rf,. Mexaungu peaKIItII4 paArrKanbHoro 3aMeIIIeHI'1','

peruoceleKT1lBHogrr. flyru o6pasonaHtfl paAVKaJIbHbIx r{acrLIII: QOrOlraruqecKoe,

TepMl,IarecKoe pa3JloxeHr'Ie, oKlrcJrI,lTeJIbHO-BOCCTaHOBIITeJIbHbIe peaKqHH C yqacrHeM

r{oHoB MeriurJroB rrepeMeHHofi nareurHocrrl. floHqrlae o qerlHblx fipoueccax' Polu

paAr{Krr;rbHbrx peaKrlprfi oKr{cJreHprf, s 6I,IOIOrI4qecKI'Ix [poqeccax. AxrHsHbIe QopMbl

Kr4CJrOpOAa, [epoKcI{AbI.
Pearcqun enexrpo$IlJlbHoro 1rpllcoeAuHeH:zfl B prAy tLIIKeHoB' Mexasu:u

p e aKuI,Iu rHAp arallull, KI,Ic Jloruu fi KaruLII I43' Bnnggne crarur{ecKl'Ix I4 AHHaMI4tIecKpIx

peaxqufi rrpr4coeA14HeHHq. [IPaan,lo
QafrOpOn HA pefI4OCeneKTI4BHOCTb peaKIII4I4 IIpl4UoeAhHEHr4x' I tPcrD,Jr\'

MaprorulrKoBa. Oco6ennocrlr snerrpoollJlbHoro [pucoeAI{HeHI'Iq K corlpflxeHHblM

cr,rcTeMaM : II{Ap aTa t\k1fl a., B -nenacrruleHHblx rap6ononblx KucJIoT'

Ka.recrseHHbre peaKrlr{u o6napyxel:as. KparHblx cBfl3efi B aHaJII43I4pyeMoM

o6rerre.
Pearuuu enexrpoouJrbHoro 3aMeUIeHLIfl y apoMaTl4t{eCKI4X COenHHeHHH'

MexarrusM peaKrlgr4, poJrb KaTUrJrr43aTOpOB n o6pasonanvrv enexrposnlrHofr tIacTI4UbI'

Blnsuue 3aMecTl{Tenefi B apoMaTl{qecKoM qlPe Ha peaKIII'IoHHyIo c[oco6Hocrb B

peaKq lrf,x snerrposHJrbHoro 3aMerrleH ut. opueHrl4pyrcqee BJIHfl HI4e 3aMecTI4Ten efi '

P e arrl IEI,I €uI KI4 JI up O Balg't4s. I{ raJI o re H Vp OBAHIdI ' I n V I V o .

peaxrrnu oKHcJreHH, apoMaruqecxr4x coeAl4HeHuiainvivo xax rlyrb rIoBbI[IeHH'

rr,r4poQulbHocTl,I I4 BbIBeAe HVfl. Lr3 OpraHI43Ma r{eJIoBeKa qyxepoAHblx BeIUeCTB'

1.5. PeaxuuoHHag cuoco6HocTb Cnlrpron, QenoJIoBr THOJIOB Ir aMIIHOB'

Kuc.norno-ocHoBH ble cBOfi CTBa OpfaH HTISCKUX COSAII H eH 14 fi

Pearquouuste rleHTpbr B MoneKynax c[I{pToB, seHolon, THOJIOB, aMHHOB'

Kucnouro cTb t4 oCHoBHOcTb B CoOTBeTCTBL1aT C TeOpnqMH BpeHcre4a u rlr'rcuca'
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KolnqecrBeHHaf, I4 Kar{ecTB e:H:HAfl. XapaKTepI4cTI',IKa KI4CJIOTHbIX LI OCHOBHSIX CSOfiCrg

opraHur{ecKl,Ix CoeAI4HeHufi. O6ufrae 3aKOHoMepHocTI'I B H3MeHeHHH KHCJIOTHbIX HJIH

O;HOSHTTX CBOfiCTB BO B3A[MOCBS3I4 C TIPI4POAOfi ATOUOB B KHCJIOTHOM HJIH OCI-IOBHOM

UeHTpe, gJIeKTpoHHbIM[ sQQexrarvua 3aMecrl'ITelefi [pu 3TI4x IIeHTpax vl

coJrLBaTaur{oHHbIMI{ Osoemarrru. Toxcu'Iuoc$ CI'IJIbHbIX KI'ICJIOT v ocHoBaHl{fi'

ArrrQorepHocTb. Bogopo4uar cBfl3b KaK Cnequsuuecxoe rpoflBneHl4e KHCJIOTHO-

ocHoBHbrx cBoilCTB. Bo4OpO.UHbIe CBI3I4 B CTpyKType 6nonolnt''l-epoe' hoHr3aluiafl

OpraHI4rIeCKI,IX KI4CJIOT I4 OCHOBaHUfi s 3aBI,ICHMOCTI4 OT pH CpeArt' Polu HoHH3aUhH B

rrpofl BJIeHIau 6uolornrlecKofi aKTI'IBHocrI'I'

o6ulr4fi MexaHpr3M peaKIII4I4 HyKneoQHJIbHOfO 3aMeIIIeHnfl y

sp3-ru6praAr43oBaHHoro aroMa y,IepoAa. MoHo- vr 6uuolexyJlflpHble peaKIII'Ir'

crepeoxnMrfl peaKqrafi nyxneosungroro 3aMeIIIeHuc. Hyrneo$I4JIbHOe 3aMeUIeHI4e

.r4po*arr""ofi rpy[rrbr B cIII4pTax. Kttclorsrtft KaTEUII43. Pearcquu anKHnI4poBaHH',

CTI,IpTOB, urr"Or,- TI,ISJIOB. AnrunupOBaHI'Ie in vivo' KoHrypeuTHble MoHo- V

6uuonerynflpHble peaKUI{H SJII'IMI{HI'lpOBaHufl y C11I{pTOB' B14OIOTUI.ISCK'I BaXHbIe

peaKIII{U AerI,IApar a\uv ruApoKcl{coAepxauux coeAllsenufi '

Pearquu oKucJleHr,l' C11I{pTOB, TI,IOJIOB, seuolon. EuoloruqecKoe 6KHCJIeHUe C

rracrueM *o6.pn.nra NAD*. flepeHoc rI4AprIA-I4oHa B cl4creMe NAD* - NADH'

coe,qunenur, coAepxarq[e TI4OJIbHyIo tPYtrtrY, Qenonlurrfi rI'IApOKCt4JI KaK

aHTUOKC[AaHTbI.

l.6.PeaxqnoHHaqc[oco6HocTbaJIbAefIIAoBIIKeToHoB
PearquoHHrre rIeHTpbI €ulbAeII4AOB, KeTOHOB. Peaxqnu nyxneoQraJIbHOrO

rrpr4coeAl{He:Hr4fl., o6rqHfi MexaHI'I3M peaKUI4I4' IIpucoeAHHeHHe BoAbI' c[llproB'

unnrror. o6pasonanrae rIr4KnI4qecKLIX IIOJIyaIIeTatefi. Peaxquu aJIbAOJIbHOTO

npucoeAIlHeHur. O6parurraocrr pearqrafi nyrneoQranbHolo [pucOeAI'IHeHufl'

EfiororuqecKoe 3HaqeHr4e pearqrafi arreraJrr43a&V, €uIbAoJIbHoro pacue[IneHHr'

B3ar4MOAe fiCrsufl,c aMuHaMU. TOXCr,r.rHocrb aJrbAer-r4Aos. I4CnoJrb3oBaHr4e anbAefr4AoB

in vivo.
Ka.IecrseHHbIe

aIIeTOHa.

KaK Ae3l{HQexranroB I4 cpeAcrB AJIf, creprlnl43awvt'
pearquu oKr{cJreHrrfl H BoccTutoriar^ rap6ouranbHblx coeAl4HeHufi in vitro u

peaKuI,IH Ha aJIbAerI'IAHyIo rpynny' Pearquu o6uapyxerrfl

1.7. PearcuuoHHaq cfloco6Hocrb rcap6oHoortx KHcJtor u Hx

QynxunoHaJrbHllx rr poIr3BoAH blx

PearcquoHHble IIeHTpbI B MoneKynax xap6oHoablx KlIcJIor' KuClorHble cBOficTBa

gAHO-, AByXocHoBHbrx, [peAeJIbHbIX, HeIIpeAeJIbHbIx, apoMaTl',IqecKyx xap$oHonrtx

*r.ror. 
- 
o6ud MexaHr43M peaKuI{H nyxneosr'ulbHolo . 3aMeuIeHI'Is y

sp2-rn6puAr43oBaHHoro aroMa yrurepoAa rap6oHoBbrx KI4cJIor 14 I4x SyuxuuoH €uIbH blx

.rporr"olHblx. Pearquu o6pasonaH;?lfl' kr rHAponI'I3a SyHxUuoHaJIbHbIx rpolI3BoAHbIx

Kap6OHoBbIx KI40JIoT: aHII'lApHAoB' riUIOreHaHrI'IApI4AoB, cJIOXHsrx aSnpOB' aMI'lAoB'

Aqranupyroqafl crloco6nocri QynrquoHitrlbHblx rpol{3BoAHstx xap6oHoBblx KrIcJIor'

cpanuureJrbHa, xapaKTepHcrr,rKa aIIHnLIpyrcuIefi cnoco6nocru cJIOXHbIx esr'rpoa u

cJroxHbrx ruossupon Kap6oHoBbIX KHC1OT; HX 6HOIOru'recKoe 3Haqcll HC'

AqerunxoSeprr,renr A. Br'roJloruqecKl'I BaxHbIe peaKUI4LI aUunI4poBaHHt C yqacrHeM

auunQoc Q uror. floncflre o peaKlrl{ax So c $ o purftrp oBaHL4fl"
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AtvtIlArt xap6ouonrx KI4CJIOT. oco6ennocTH CTpOeHH', avnAHOil l-pyllllbl'

Kucnorno-o.rorr"re csoficrBa aMr,rAos. ANruA 6engofisofi ruclo$t: rl4rlllypoBa'I

Kr.rcJrora. (DyurquoHnJrbHbre [por{3BoAHbre yroJrruofi Kr,rcJrorbr: nonHrtfi (rrroueur.Ha)

,r HeloJrHufi (rap6aMuHoBa, xucnora) aMuAbr; r4x Kr4cJIorHo-ocHoBHbIe caoficrna,

6uororuqecKoe ,rurarra. Euyper. IrlcnorlgoBaHue B MeAI4lII4He yperaHoB, ypel4AoB

KI,ICJIOT I4 ype,{AOKHCJIOT. Ll[vtuUOvOqeBI4Ha, ee 6uolofuqecK, BaxHble npo,3B.AHble

(xpearuu, KPearlIHQocQar).
2. Eno.noruqecKl| Ba]I(Hble rerepoQyHKUIIOHaJIbHble coeAIIHeH[Ifl

2.1. [o.nu- rt rerepoQyHKUIIoHaJIbHbIe coeArHeHrq, yqacTByloq[e B

[poqeccax 211II3HeAeqTe.11bHoCT14 t4 Jlexcaulne B OcHoBe naxHefiurux rpyfin

JreKapcTBeHHbIX CpeAcrB

KnaccuQ uKa\r4fl, IIoJIII- I4 reTeposynxUraoH'IJlbHblx CoeAI'IHeHufi' Kr'rCloTHo-

ocHoBHLre ceoficrsa. TurruLIHaq peaKIII{OHHafl cnoco6socrr IIOJIH- LI

rerepoQyHKIIuoH€UIbHbIx coeAl{HeHnfi. CuequQuuecxue csoficrna' o6ycloBJIeHHbIe

B3araMHbIM BlLIqHueM rpyrrrt: xelaroo6p€BoBaHne MHoroaToMHblx cnHpToB'

0,-aMuHocrrr4pToB, 0-aMIIHOKI,ICJIOT, a TaKXe BHyTplIMOneKyn'pHa' (y y- v

8-rngpOXcuaJIbAerlIAOB, y- ra 6-ruApoKcI'I- u aMI4HOKI'ICJIOT' 4uXap6OnOBbIX KI'ICJIOT c

rr,cJroM aroMoB yrnepoAa 4 t4.,ru 5) kr MexMoJreKynrpHaf, (y o-n.ApoKcI,I- Lt

aMr4HoKHcnor) uux n^ritl r.I{uxllluecKl'Ie uonyauerallu, uI'IKJII4qecKI4e aHrI4ApI4AbI'

JraKToHbr, JraKTaMbI, JIaKTI,A'I, AI,IKeTO[I't[epa3I4Hu. PeaxqI4I4 AeKap6orcult'tpoBaHl4fl'

Pearquu 3JII,IMI,IHI,IpoBaHHq B-ru4poxCn- V B-avruHorI'IcJIoT' Tayrouepur: KeTo-

EHOJIbHAq N JIAKTI4M'JIAKTAMHA'.

MrfO.Oa.1OMHbIe C[?IpTbI: gTr4JIeHfJII,IKoJIb, fnl{qepnH, I'IHO3I4T, KCI4JII4T, COp6r'rr'

ClOXlrUe SQupU MHOIoaTOMHrIX CIII4pTOB C HeOpraHHrIecKI4MI4 KIdcJIOTaMI4

(nnrpornuqeplIH, QocQa6r IJIlIqepI'IHa vt rauo:ura) Lt BbIctlIHMI4 xI4pHbIMH

*raroru*IE. fleru4paTaUgfl rnI4IIepHHa 1rpu HarpeBaHuu c o6pa:oBaHueM aKponeHHa'

KaqecrreHHas peaKrlraf, ,U Aror"uHfi QparMeHr. floHqrlae o KpayH-eQr'rpax KaK

na6npareJlbHblx KoMrrJleKcoo6pasonareJlsx'

,{nyxaroN,rHsre senoJlbl: IUApOXLIHOH, pe3opII}IH, [UpoKaTexus' oxncJleHl4e

AByXaToMHbrx Qenonon. Yqacrue clIcTeMbI TI4ApOXI4HOH-XHHOH B IlpOqeccax

6uororu.raa*oro o*rrcJreHr,rr. @esonu KaK aHTI,IoKcI4AaHTbr. ToxoQeponbl'

,Il,nyxocnoBHbre rap6ouonrte KI'ICJIOTbI: UIaBeJIeBafl, M',LIIOHOBa',' qHTapHaf',

rJryTapoBafl, Qyrraapo Bafl.. .{erHgplapoBaHl4e rurapuofi KI',ICJIOTbI c o6pasonaHl{eM

Syrr,raponofi.
Auunocur{prbr: 2-auunosTaHoJl, xoJII,IH. O6pasonaHHe xoJIHHa V3 L-cepnua'

Aqe'alxoJruH. KarexolaMlrHbl : goQarvrun, HOpaApeHtuIHH, aApeHan I'IH'

fnAporcraKllcJloTbl: MoloqHar, l6lro'tuan, B]/^HHAfl' JII'IMOHHaf, KHCJIOTbI'

pearquu oKr4cJreH,fl MoJrorrHofi n, q6ro.{Hofi Kr4cJror c yqacr,ervr roQepueHra NAD*'

JlurrlOnnas KlrcJIoTa. IrlcnolrsoBaHue UIaTpaTa An' KoHcepBI4poBaHI4fl 4ouOpCrofi

KpoBI,I. .{erra4par aI1laLfl' JII'IMoHHofi ruclorbl ln vlvo'

OrcCorUCnOrU: n[pOBI4HOrpaAHafl, aqeToyKcyCHafl' UIaBeJrleBoyKCyCHat'

cr,-KeTorJryTapoB€ur KlrCJrOTbI. Pearuuq KOHAeHCaIIUI4 IIlaBeneBoyKcycHoit Kl4CJlOTbl lt

arIeTI,IJIKoQeprvreHra A. Pearqul'I AeKap6oxcruupoBaHLlt p-rerovraclsuoft KI'lcJloTbI I4

oK,rcJr,rreJrbHoro 4erap6orclrJrr4poBaHuf, nl,IpoBl{HorpaAnoil KlIcJIorbl' Kero-

eHoJIbHaf, TayroMepl{, uraBeJleBoyKcycsofi ruclorrt'
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MeruJIc €uI vt\Hilar, Q eH ul c al 14 III4 JI ar'

n -Auuso6eHsOfiHas KI{SJIOTa 14 ee [pol43BoAHble' o6laAarcu{ue

aHecTe3upyrcur,rM AeftcrsueM: aHecTe3I,IH, HOBOKaHH. n-Auurto6ensofiuas KHCJIOTa

KaK CrpyKrypuufi KOMTTOHeHT solnenoil ruclorlt. conpeMeHHble aHecre3l{pyrcull4e

B-fnaporcarMacrrfl:Ha,^, 
p-retolaacrflHas KUCJIOTbI, aueroH - rlpeAcraBureJfii

KSTOHOB6IX TSJI, uX 6HOIOTIqSCKOS I{ AI{arHOCTUqeCKOe 3HaqeHUe'

claluuunoBzur KucJroTa 14 ee npol{3BOAHbIe: aueTI4nCAnHUHnoBafl KHCJIOTa'

apOMa:U.IqHOCTb, OLIOJIOILI9OCKO€ 3Ha1trHI4t''

@ypaH. TeTpafl{Apooyparr. @ypsypon, 5 -rrurpoQypaHoBble [poI,I3BoAH ble.

'rlaoQeu. Buorus KaK rrpou3BoAHoe reTpafl4ApOruoseu a.

JreKapcrBeHHble cpeAcrBa.

CynrQaHIIJIoBaq KI4cJIoTa 14 ee aMI'IA. CynrSaH[JIaMI'IAHbIe JIeKapcTBeHHble

COEAITHEHIIfl.
cpeAcrBa. flonsrue o6 asruMera6onHrax'

2.2. EuolornqecK[ aKTHBHbte feTepou[KJIHqecKI|e

A.nrca.nouArr
['erepoqurru c oAHr4M reTepoaroMoM: IIHppoJI, ruoQeH, oypaH' HHAon'

lr,rprIAIIH, 1LIH9JII,IH. IerepOqurlU c HecKOJIrKHMH reTepoaToMaMH: nHpa3on'

r,rMuAaloJr, [upI,IM;7ip14;p., [ypuH. 3lexrpouuoe V [pocTpaHcTBeHHoe cTpoeHl4e

nupponbHoro rd rrkrpr4A^HoBoro aroMoB a3ora. AporraarurrHocrb rereporrr4KJroB, 7t-

us6brro.rHble u 7[-HeAocraroqHble apoMarur{ecKue cucreMbl. BruqHlae ferepoaroMoB

Ha pea.Krlr{oHHyro cnoco6Hocrb rrr4ppoJla I4 IIHpI4AI,IHa B peaKIII{sX 3neKTposulsHoro

3arvterrleHprs. Pacupe4eJleHl4e elextpOuUofi tIJIoTHocTI4 B MoJleKynax guppona V

rryrpkr$r4Ha. KuclorHo-ocHoBHbre csoficTBa feTepoIIHKlHrIecKI'IX COeAUHeUAfi'

'ferpanupponbHoe coeAI,IHeHrae nopQuH H er.o rpoI43BoAHbIe - nopQupuuu'

6nonorn.IecKoe 3HatleHue.

l{nAon crpyrcrypnufi KoMIIOHeHT 6UOreuHux aMIHOB CepoToHl'{Ha',

Tpu[TaMI4Ha U ps$a 6nolorn.IecKu aKTI'IBHbIX BeIIIeCTB pacTl4TenbHoro

npol4cKoxAeHI4f,.
wuAason. flpororporHa, rayroMepufl. MexuoleKynflpHble BOAOpoAHbIe

CBq3u. IrIMLrAasoI crpyrrypnufi KoMIIoHeHT 6uOresuoro aMuHa TI4CTaMHHa'

y.racrne [Mr{Aa3oJra B Kr4cJrorHoM H ocHoBHoM Kar€ullr3e peaKurafi in vivo'

Ilupa:ol. JlercapcrneHHhre CpeACTBa Ha OCHOBe III4ptBoJIOsa-S'

E,onoru.{ecKpr BaxHbre npopr3BoAHble flupuAvIHa: HI,IK0TI'IHaMUA, [I4pI'IAoKcuLJIb,

neKapcTBeHHbre cpeAcTBa Ha ocHoBe I43OHLlKOTUsonofi KI4CJIOTbI' Yqacrue

Hr{KOTr,rHaM:[IAaBr}rApr'rAHoM rrepeHoce B peaKIII'IrX 6uoloru'IecKofo oKHCJIeHI{g'

Xunorus I4 JIeKapcrBeHHbIe cpeAcrBa Ha ero ocHoBe'

flrapuuflE4llH. Burauus Br. Eap6nrypoBafl KI4CJIOTa v ee [poI,I3BOAHbIe,

rayroMeput 6ap6uryponofi KHcJIorbI I4 ee rpoll3BoAHblx'

f u4po rcnflypl{Hbl : rIlrIoKcaHTI4H' Kc aHTI4H' M oq e B€uI

Qoprvrsr. Coru Mo'{esoft KI'IcJIorbI.

flonsrue o6 anrcalouAax.

3. Buono.ullMepbl u Hx crpyrcTypHble

Hrs ro*roreKyrq pn sre 6uoperyrcrop bI

3.1. VrresoArt
KIaCCUSHKalMfl, MOHoCaxapI{AoB: uUIbAo3bI, KeTo3bl; [eHTO3bl' reKco3bl'

crepeouaoMepr.r, MOHOCaXapraor. D- u L- crepeoxl'IMl'IqecKl4e pf,Abl' orxpstrrte u

Kr,rcJIOTa, I{X TayroMepH ble

KOMtIOHEHTbI.
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rluKflr,r{ecKr.re oopMrr. oypano3bl I4 III,IpaHo3bI; a- v p- auorr'reprr' @oprvrylrt {Dnurepa

uXeyopca.Iluruo-oKco-rayroMepl4n.Myraporawn.KoHQopru'Y.1^::3u',.o:':::1
Qop, MoHocaxapllAoB. Crpoeurae uau6olee

1p-pu6oea, 2-AesoxcH-D-pra6osa, D-rcuno:a);

D-ra-narroea, D-spyrroea). AuuHocaxapa

D-ralarro:auun), ux cnofi crna. Hefi paMI'IHoBafl

Ouguqecrre csoficrBa MoHocaxapuAoB'

Xurrauqecrue ceoficrsa MOHOCaXapnAoB. HyxneoQHJIbHOe 3aMelIIeH14e y

aHoMepHoro IIeHTPa B IIlIKJII4qecKI4x Sopuax MoHoCaxapI4AoB' O- ra N-rrtt,txost4Abl'

fn4ponu3 fJrr,rKorrao". Euororn.IecKI,I BaxHble peaKIII4I4 socsopunupoBaHl,Iq

MOHOCaXapuAoB. BoccranoBr{TeJlbHble CSOfiCTSa aJIbAO3. oxucleru{e MoHocaxapI4AOB:

rJrktKOHoBbIe, rnI,IKapOBbIe, rnI4KypOHOBbIe KHCJIOTII' BoCCTaHoBJIeHHe

MOHOCaXapIIIAOB B fnI4qI4TbI: KCI'IJII'I1, COp6Uf, MaHUT' I4X HCIIOJIb3OBaHH9 B MeAHUl4lle'

Pearqpru 3IIIIMepI{ 3a\VI4 MoHocaxapl'IAoB, BaI{MOIIpeBpaIIIeHI4e a-lIbAO3 14 KeTO3'

Hyrcneosr{JrbHoe rpucoeAlrHeHl4e "o 
rap6ouulrsofi r-pyllne orrpurofi soprrasl

ar*o*or"i (pearqun rnuKrapoBa."'fl. 6enroa). Acxop6uHoBzul KI'IcJIora: crpoeHl'Ie'

ceofictsa.
EuOlOruqeCKOe 3Har{eH}Ie MOHoCaXapIaAOB 14 I4x IIpoH3BoAHbIx'

O6rqaq xapaKTeprcrl'IKa u KJlaccl4Quraqur [oJII4caxapHAoB' Olurocaxap4Abl'

',{racaxapu4u: 
M€UrbTo3a, JraKTO3a, JIaKTyJIO3a, caxapo3a' qemto6uo3a' crpoeuue

[vcaxapvAoB, rlrrKJro-oKco-TayToMepl,Ifl, BOCCTaHOBI'ITSJIbHbIe csoilcrBa, II',IApOJII43'

KoHooprr,raq[IoHHoe CTpoeHI{e M€UIbTo3bI: U€JIJIo6uosrt' JIaKTo3bI' Polr

onulocaxapl{AoB tpylrlbl JIaKTo3bI n QopvrrapOBaHHH HerlaToreHuofi rurraxpoQnopbl B

Kr4rueqHurce, ueo6xoAuu ofi AJIf, HOp MaII b HO IO II HUIe Bap eEr4fl .

florncaxapl,IAbl. forrlo- kI reTepO[OJII'ICaXapI'lAbI' fouOuoll4oaxapHAbl:

KpaXM€IJI, (aurUOSa, aMI{JIOTIeXTUH), IJII{KOISH, AeKCTpaHbI, UeJIJIIOJIO3a' flepnU'rUar

cTpyKTypa [oJrprcaxapr{AoB, rr{ApoJIH3, IIOHflTI4e O BTOpI4r{HOfi CrpyKType (aunlora',

Uelrrronoaa;. IIexrrang (nonuralaKrypoHoBafl ruclora)' fhaslvlo3aMett1arcu-1ue

pacrBopbl Ha ocHoBe AeKcrpaHa I4 KpaxMiIJIa'

ferepouonucaxapr,rAbr: rI4anypoHoBat KucJIOra, xoHApOI4TUnCynrQaru'

flepnnuuar crpyKrypa fereporonucaxapl'IAoB. flousrue o cMeIUaHHbIx

6 uo notul,tepax : [pore ornHKaHbI, rJlrrKorlpore I,IHbI, TJI I4KO JIHTIHAbI.

3.2. ArrnuorcIrcJrorbI
AuusorucJroTbr, BXOATUII4e B cocTaB 6elxos. Knaccu$nKallu'

IIpoTeI{HofeHHbIx aMI,IHoKI4CJIoT c yqeToM piBnl4qHblx IIpI43HaKoB: IIo KI4cJIoTHo.

ocHosuHNd CSOfiCrSaNa, fro xr4Mll.recxofi npr4poAe paAI4KaIIa pI coAepxaull4xcC B HeM

3aMecTr{Tenefi (aluoaruqecKue, apOMaTI'IqeCKI{e, feTepoquKJII4r{eCKI4e' COAepXaUIUe

rr{ApoKc}rJrbHyro, aM}IHorpyn[y, xap6oxcunbHylo Vilv aMHAHyto I'pyll rry'

cepocoAepxaulue); ro xapaKrepy paAI,IK€uIoB (ruaposuJlbHble v rragposo6usre)'

Cipoeurae aMI{HoKHoJIoT' HSMSHKJIarYPa, crepeol,I3oMepI{f,' KHcnorHo-ocHoBHIIe

cBoficTBa, 6unolxpHaq CTpyKTypa. HBaMeHI'IMbIe aMIlHoKI'IcJIoTbI'

Mero,qrt [onyaIeHLI' 0,-aMI,IHoKI,I0JIoT: fI4AponI{3 6elron, cHHTe3 v13

g-IUUOIeHnpolI3BOAHbIx Kap6OHOBbIx KHCJI6T' PearUuH BOCcTaHoBHTeIbHoro

aMlrHlrpoB aH4fir{ peaKrrlrr4 rrepeaMI4HLIpoBaHwx.nwpuAoKcaJleBrtfi xaraln:'

BaxHblx rlPeACTaBnre,refi tleHTo3

reKco3 (D-urcxosa, D-tuauHota,

(D-rnroro3aMl,IH, D-trlasno3aMHH,

KI4CJIOTa, cuuLIIoBbIe KI',ICJIOTbI.
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Xuuuqecrue CSOfiCrsa 0-aMI4HOKHCJIOT KaK rerepo$yHKUHOHaIbHblx

coeAr4HeHrafi . o6pasoBaHue BHyrpr4KoMrreKcHbrx co:refr . pearunn :repr'rQ ra r arillv )

arIEJrUpoB ailVrfl) aJrKlrnupo BaHVrfl, Ae3aMI4HHpOBaHI',It, o6pa:oeaHIaa I'IMI',IHOB'

KaqecrseHHble peaKIII'Iu o'-aMllHoKllcilor'

Buonoru.recKr{ BaxHbIe peaKul,rr4 CI,-aM[HoK]IcJIor. ,{ercap6oxcgnl4poBaHl'Ie 
o-

aMlrHoK,rcJror nyrb K O6pa:oaaHuro 6uoreuurrx aMr4HOB VI 6UOperyr,rropoB

(SrauonauraH, II4CTaMI,IH, TpI'IIITaMI4H, CepOTOH14H, lOSar'rnH' Y-aMI4HoMaCJIflHaf

rucnora), ux 6uonorHqecKoe 3HaqeHUe. flossrne o HefipoMeAl4aTopax' PeaKuI4I'I

OKHCJIITTSJI6HOTS yr HeOKI'ICJII{TeJI6HO;O Ae3aMI'IHI'IpOBaHHf,' PeafqUn

rr,rApoKcI{JII,IpoBaHu{ (QeuulanaHuH --t TI'Ipo3HH' rI'Ipo3I4H ---+

3,4-AuruAporcuSeHuJrilIaHI,IH, rpHIIroQa" -- 
5-rrE4poxcurpunro$aH' nponuH ---)

4-ru4porcunpoluu),yqacTl{gacxop6uHonofiKHcJIoTbIBpeaKuHqx
ruApoKgllnupoBaHufl aMI'IHoKlIcJIoT. ,I[,esavrurU4p6BaHl4e aMI4HoKI4cJIoT' OxUCleUue

rILrcreLIHa. r(ncynrs v4r,Afl CBfl 3b'

3.3. flenrnAu' Ee'nrcu

fleuruArr. 3nerrpoHHoe I{ [pocTpaHcTBeHHOe cTpoeHl4e IIe[TIE'UnOfi cBs3I4'

fu4polu3 rrenTlrAOs. orAeJIbHbIe npeAcTaBI4TeJII4 IeIITH.UOB: ac[apTaM' fJIyTaTI4OH',

uefipouenrl'IAbl, UHcYIIHH'

YcrauoereHue uepauuuofi crpyKrypbl [erITI,IAoB. floHqrlae o crparer]Il4

I,ICKyCCTBOHHO|O CI4HTe3a II0IITIIIAOB'

flepnuuuaflcTpyKTypa6enxoa.flonsrueoBTOpI4tIHOfi,-rperu'IHOfi(AorvreHsr)ra
qeTBepTr{.{HOfi cTpyKTypax 6elxon; MexaHI43M Hx o6pa:oaaHr'rr; $onaraur'

ferraoino6l,IH, reM. flourrne o cJIoxHbIx 6elrax'

3.4. HYrc.neuuoBble KlrcJrorbl

HyrreuHoBbre ocHoBaHl,rfl: [upr,rMI,IAI,IHoBbIe (ypauun, TI4MI4H, ttl{rosuH) vt

,rypr"or"r. (uaerrrr, ryanuu). AporraarraqecKl4e csoficrsa' Jlaxruu-JIaKTaMHafl

TayroMepns. Pearuuu Ae3aMI4HI'IpoBaHHfl '

Hyueosra4H. HyMeOTI,IAbI. crpoenr{e MoHoHyKJIeoTI'IAOB' BxoAfluIHx B COCTaB

HyKJIeI,IHoBbIx KHcJIor. f u.4ponl43 HyKn e orl4Ao B'

flepauunar cTpyKTypa HyKJIeI4HoBbIx KI'IcJIor' @ocQogusorapnar cBt3b'

Pn6onyrnel{HoBble Lr 4.ro*.rpu6ouyrlel4HoBble KI'IcJIorbI Gfil( u Afff)'

HyrureoruAuufi cocraB PFIK , Aril(. nr4ponu3 HyKneI'IHoBbIx KHcJIor' crpoeuue n

csoficrsa i-PHK, I-PHK, si-PHK'

flonqrue o nropuunofi crpyKrype AHK, ponb BoAopoAHbIx cB'3eI{ B

sopr"rupo BaHr[Itr nropuuuoft atpy*rypur. KoruuneueHrapHocrb HyKJIeI4HOBbIX

ocHoeaHplfi. Bo4opo.4uge CBfl3Lr B KoMIIJIeMeHTapHbIx [apax HyKJIeI4HoBbIx

ocHoBaHufi . crerusf-B3al{MoAeficrsue'
JlercapcrneHHbre cpeACTBa Ha ocHoBe rtao4raQuuI4pOBaHHbIX HyKJIehHoBbIx

ocHoBaHufi. flpunqufl xr{Mr{qecKoro noAo6us. Irlsr\,reHeHl4e crpyKTypbl HyKJIeI4HOBbIX

OCHOBaHI4ft uoA 4eficrnueM xI'lMI4iIeCKHX MyTareHoB' yJlbTpaQuOleroeoro I'I3Iyr{eHVfl

v paI.va\r4v.
HyrrteosuAMoHo- kt nonra$oc$aru AAeHosuHrrroHoQoc$ar (AMO),

aAeHo3rlH4nQocQar (AAO), aAeHo3llHrPraSocQar (ATO). Ponr AT<D KaK

KJrerKe. Marpooprl4r{ecKas CBfl3b'
aKKyMynsTopa Lr [epeHocrll4Ka 3Hepru[ B KJIerKe' lvrarPUJP

Hyrneosu.uqr,rKrosocsaru (qAMO v qfM(D) KaK BropI'Ir{HbIe nocpeAHHKH
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peryJrflrlr,lr,r MeTa6oJII,I3Ma KJIeTKI4. flOHsrue o roseprraeHrax' crpoeurae NAD+ H el-o

6Jffi Nepp.. cr.r.ua NAD * 
- NADH; rr4Apr4AHnfi nepeuoc KaK oAHe v3 cral.I/x

6uonoruqecK,rx pearurafi oKI4cJIeHI,Iq - BoccraHoBJIeHI'Ifl c yqacrneu erofi cl4creMbl'

3.5. JlnnnAst
KnaccuslrKarltrq, 6UOlOruqecKoe 3HaqeHI4e JIIIII4AOB' HefirpalsHble xl4pbl'

flonsrue o cTpoeHI4I,I'BOcKos. OCHOsHbIe [pupoAHble Bblgtrrne XHpHbIe KI4cJ]oTbl'

BXOAflUII{eBCOCTaBnI',{[I',IAOB:II[UIbMI4TI4HOBa'['cTeapl{HoBaf',oJIeI4HOBa'q',JII',IHOJIeBafl',

Jrr.HOJIeHOBaf,, upU*"OOrOBarI. OCO6eUUOCTI'I HeHaCbIIqeHHbIx B'ICIIIHX XHpHbIx

KUCJTOT, o-HoMeHKJraTypa. Ponr cso6oAHrtx xI4pHbIx KI4CJIOT B 3Heproo6ecneqeHuu n

repMoperylrflIJxr4-
(DocQonnrrAbr. @OCQaruAriI3raHoJIaMI',IHbl v Qoc$arnal4flcepuHbl',

QocQafla4r,rJrxoJrr{Hbr 
(nequruurt), QoCQaTu.(I'IJILIHo3HTOJIbI 

cTpyKrypHble

KoMrroHeHTbr KJrerorrHbrx rraerra6pau. flonqrue o cocraBe r.r poJr,r cypsaxraHra'

cQunronr4rrr,rAbl LI IJII4KOJIIIIII4AbI, I',IX poJlb B MI4eJII4HV3AWVT HepBHbIX BOJIOKOH'

flporopr aH[Ie xllpoB - uensofi cso6oAHOpaAl{Kanbuufi npouecc KaK MOAeJIb

[epoKcuAHoro oKI,IcJIeHI,I{ HeHacbIIIIeHHbIx xI4pHbIx KI,ICJI0T B KJIeTot{HbIx

rr,rervr6panax, ero MexaHu3M u 6uonorr4qecKas poJlb. Ponr nepoKcl4AHoro oKI'IcJIeHI4fl

nr4rr,IAoB 
^aer'r6paH 

B peanl,3allu, [oBpexAaroqero Aeficrsnr QarropoB oKpyxaroulefi

cpeAbl. flonqrue o cucreMax aHTuoKclIAaHTHo[ gaulurrt'

3.6. HrsrcoN{oJreKyJrrpusre 6uoperyrqropbl

flousrue o 6uonoruqecKl'I aKTUBHbIX coeAI4HeHI4f,X' 3Haqeuue

npocTpaHcrseHHOfiCTpyKrypuususraKo-xl4Ml',IqecKl,Ixcsoficrs6uoperylflropoBBI4x
B3aLrMOAe fircr,,vvrc peqerrropaMr{ vpe,ril3arrpru AeficrBr4fl, Ha MoJreKyJrf,pHoM ypoBHe'

Crepoug'. Ionan (.r"pur, III'IKJIoneHraHIIepIu4poQeuanTpeH)'

crepeoxl4"tt*ot crpoeHl{e 5o- ra 5FlcrepagoBoro cKeJlera' @H:t4'{ecrcHe csoficrea

cTepouAos. PoAogaquulbHble cTpyKTypbl cTepot4AoB: 3CTpaH' aHApocTaH' [pefHaH'

xoJIaH, XOJIeCTaH.

Crepot,t4ustefopMoHbl(ecrporeuu,aHAporeHbl'fecTaleHbl,
Koprl{Kocrepou4u), crpoeHl'Ie, 6uoloruqecKa{ poJlb'

Xen.IHrre Kr4CJrOTbr (xolenar, rJII'IKOXOJI eBafl, TaypOxonenar)' peaKUI4I4

B3aUMOAe i4crrJufl.c TayplrHoM I,I IJILIIII4HOM, 6UOloruqecKafl poJlb'

Xonecrepr,rH - npeAcraBureJlb cTepHHOB, eIo rousopr'rauuoHHoe cTpoeHl4e'

csoficrsa xoJrecreplrHa, poJrb n o6uese r{ crpyKType vrevr6paH' B pa3Bkrrtr'r cepAeqHo-

cocyAl{croft narort ruu.7-fierl{ApoxoJlecrepl4H' rpeBpalqeHl'Ie B BHTaMI,'H A:'

3procrepl4H,[peBpaIIIeH}IeeloBsploKaJlbuuQepol.PolrBHTaMHHoBfpynnbI

.{ n peryn suuiralrqufi-QocQopnoro o6ruesa'

AffialonAsr. EOranuqecras v xl4MuqecKa'f, uaccuQuKauufl aIK€UIOLIAOB'

AnralonAbr KaK flAbrvJIeKapcTBeHHbIe cpeAcTBa' crpoenne ra AeficrBl,Ie Ha opfaHu3M

'eJroBeKa 
HLTKOTLTHa, XI,IHI'IHa, narlaBepuHa' Mop$uua' aTpo[I'IHa' MerulupoBaHHble

lpoH3BOAHbre 

-KCaH 
T[{HA (reo6porrrraH' reosuJIJILIH' roQeran) v I4X tlpHMeHeHI4e B

MeAI{UI{He.
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TTHooPMAIIUOHHO-METOAI4[IE C KAf qACTb

JlurrPerYP.l

,[ono.nnurerbHaq:
2. EuooPraul4r{ecKafl XI'IMI4'I :

yue6noe uoco6ue / uoA pe4arcquefi H'

cocraBJleHue reMaruqecroft no46opru

I{CTOIIHUKOB.

U3TOTOBJIEHHE MAKETOB, ra6oparoPno-Yue6uux

OcHosuas:
1. EnooprauuqecK€ul xI,IMlIf, : yue6Hoe noco6ue / O' H' PranefiCKafl [I{

4pyrue.]. -Mrancx : Hogoe 3HaHLIe, 2022' - 280 c'

pyKOBOACTBO K [paKTHqecKHM 3aHflTh'lM :

A To*u"runofi. - Mocrsa : feorap-Me1na'

2020. - 165 c.

3. EuoloruqecKEul U 6UOOpraHuqecK€uI XLlMI',Ifl :s2 KHI',Ifax: yue6urax'

Kuura 1. EnoopIaHLIqecKu, *r*^, / E' C' 3uN'IeHxoscxnfi' B' A' My:ltueHxo'

kI. B. HuxenxoBcKaf,, o. A. crrponar ; IIoA peAaKul4eft E' c' 3ur'aeHxoscKofo'

vr.B.Huxenroscrofi. - 2-e v3/..- Knes : Bceyrpal4HcKoe creuu€IJII43I4poBaHHoe

u3AareJlbcrBo <<MeAuqurua>>,2018' - 296 c'

4. 3aAa.{u c ztJIIopI,lTMaMI4-peu eguituo 6uoopfaHl4qecKofi xt,ttvtuu : yue6rro.

MeToAI,IqecKoeuoco6rne/o.H.Prarreficrar[ra4pyr,..]._Mngcr:BIMY,2020._
115 c.

5.EuooprauuqecKaflxI4MI,If,:yue6Hu*4I,By3oBlll4.B.Porraarroscxl{ft
[u tpyrue]. -Muncr: Honoe 3HaHHe; i4o.*ru: I'IH@PA-M,2015' -504 c'

6. Troxasruua, H. A. EuoopraHI4rIeCK Afl X*rMarfl', : yue6uraK An' ny:oa /

H. A. Trorasruna, IO' I4' EayrcoB, C' 3' 3ypa6'H' - Mocxna : faorap-MeAHa'

2014. - 411 c.

Mnro4r,ruECKI,IE PEKOMEHAAUI',IU IIO OPIAHIII3AIpIU II BbmoJIHEHI',IIO

CAMOCTOqTEJEHOft p^q.sOrg CTyAEHTOB IIO yqpsnOir ro'ICIg1IIJIIIHE

Bpeur, oTBeAeHHoe Ha caMocTogTenbHylo pa6ory, MoxeT I4cIIoJIb3oBaTbc,l

o6yuarour4uvlcfl' rl.a,.

KoHc[eKrI{poBaHI'Ie yue6nofi nl4Teparypbl ;

noAroroBry x na6oparopHblM 3aHsrI'IqM;

rroAforoBKy K anQQepeHIII{poBaHHoMy 3arlery (ersavreny) ro yue6nofi

ALICqU[nI'IHe;
BbInoJIHeHI,IeuccJIeAoBaTeJIbcKI,lxHTBopqecKnx3aAaHLII4;

cocraBJleHue o6sopa HayqHofi nureparypbl rro 3aAaHHofi reue;

IroAforoBKyreMarl4qecKl,lxlo*uao"'peQeparoB'npe3eHraul4fi;
ranSoprualllloHHblx kr AeMoHcrpaul4oHHbIX MarepHaJIOB

oSoprvrrenrae uttQopualllloHHblx n At;M

(crengu, [JIaKarbI, rpaQnxlE, ra6ruqu' ra3erbl u uP');
noco6r'rfi;

I,IHTEPHET-NI'ITCPATYPHbIX HCTOT{HI4KOB'
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BIIAE:

Mnro[rqECK[IEPEKoMEHIAIIuunooPTAH}I3AIUMI,IBbmOJIHEHI,IK)
yrrpABJrflEVrofr cAMOCTOflTEJIbHOft rlsorrt cTvAEHroB IIo vqrsuofr

OcHonHute QoPwtst

AIICItr{TIJIIIHE

opraHI{3auHlI yrrpaBJrflenaofi caMocroqre'nunoil

pa6orst:
Harr[caHpre u [pe3eHTaul'If, peoepara;

BbICTyTIJIeHI',Ie c AoKnaAoM ;

rr3yrreHlle reM 14 npo6lerra, He BbIHocI'IMbIx Ha JIeKIIHH;

KOMlbIoTepHoe recrl{p o B aHI,,e:'

cocraBJleHl,re recTOB CTyAeHTaM[ Anfl op raHu3 a \w B3arf,M OKOHTpoIIs ;

r{3roroBJIeHI4e AUAaKTUqecKI',IX Marepl4anoB;

rroAroroBKa I'I yqacrue B aKTI'IBHIIX Soprnrax o6yueunr'

Konrpo.rrb y[paBJrqeMofi caMocTofreluuofi pa6oru ocyuecTBJlfleTcfl B

KOM[bIoTepHoro recTI'IpoB anlvlfl;

KoHrpoJlbHofi Pa6orrt;
r,rroroBoro 3aHflTr4fl, KonnoKBHyMa B Qopue ycrHoro co6eceAoBa*vrfl''

trr4cbMeHHofi pa6orbl, TecrI'IpoBaHHq ;

o6cyx4enur PeSeParoB;
orIeHKI{ yCTHOTO OTBera Ha Bonpoc' coo6uletnfl', AOKnaAa;

rrpoBepKll Pe$eParos;
r.rHAuBuAyalurofi 6eceArt'

[npn.IrHbIICIIoJIb3yEMbIxCPEACTBru,IArHOCTI{KII

,{nx 4uarHocTLlKI4 KoM[eTeHqufi raCnonb3yloTct cneAy]OlUr'r e S oprt,t st :

YcrHaq QoPua:
co6eceAoBaHLrs;

AoKJIaAbI na ronQepeHlrl{flx'

Ilncsuennaa QoPua:
TECTbI;

KOHTpoJIbHbIe onpocbl ;

KoHTPoJIbnrte Pa6orrt'
Ycruo-nrrcbMenHar QoPua:
oTqeTbIIIoayAI,ITopHbIM[paKTI{qecKI,IMy[paxHeH}IflMcI4xycTHoI4

saulurofi;
oTqeTbInoAoMaIIIH}IMIIpaKTI,IqecKI4My[paxHeHnqMcl4xycTHofisauHrofi;
orqerbl no na6oparopHblM pa6otar'r c ux ycrHofi gaunrofi;

auQ SePeHIruPoBaHHrtil sa'rer;

gK3aMeH.

TexnuqecKafl QoPua:
gneKTpOHHbIe recrbl.
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IIcuo.rr3yEMbIEMEToAbIoEyqEIII4fl

Jlusefiuufi (rpa4uuraonnsrfi) MeroA (lerum' npaKTUqecKlIe,

rra6oparopHble u ceMLIHapcKI'Ie taut:rus');

aKTIltBHbIe (unrepaxrunurte) MeroAbI :

upo6leuHo-op?reHrrporu#o. ooyr.rue PBL (Problem-Based Learning);

KoMaHAHo-opueHTrlpo'un'oeo6y'eu'ot]Bl.(Team-B-ased'Learning);
HayqHo-opl4eHTllpouu",o. o6y,",,e RBL (Research-Based Learning).

Ilnpnrrprtr TIPAKTI{qEcKI4X HABrTKoB

1. KnaccraQurauur opIaHI'IqecKHX coeAuueuufi rro cTpoeHl4to yrnepoAHofo

cKeJIeTa I{ no [pupoAe QyurIrI4oHaJIbHbIx rpytrrr 
-^---.i4,

2. cocraBJreHue cTpyKTypHbIX QopNryl 14 HaSSaHI'Ifi ilpeAcTaBI4TeJIeI4

6uoloruqecK[ BaxHbIx BeuIecTB vr neKapcTBeHHbIX cpeAcTB I'IC[OIb3yq

XUMI{IIECKYIO HOMEHKJIATYPY'

3.BuAerreHl{eQyrrruuoHaJlbHblxrpynfl,o[peAeJIeHI,IepeaKIIHoHHbIxueHTpoB,
corrpf,xeHHbrx Ir apoMar,rr{ecKux QparrvreuroB B MoJIeKyJIax Ant [porHo3l4poBaHl4fl

xlrMl,IqecKoro rIoBeA eilVrfl'opraH}IqecKHx COeAUgegufi '

4.oupeAeJleHl4eBcTpyKType6uoloruqecKl,I3HatII4MbIxMoneKyn
rn4posnu"""r*-r.raposo6rr"r*yr{acTKoB,cnoco6HOCTHAaHHblxMo',rleKyJl
paclpeAe :IlflTbcfl B CpeAax opfaHI'I3Ma qeJIOBeKa'

5. Ka.IecTBeHHat OIIeHKa KUCJIOTHO-OCHOBHbIX csoficrs opraHI'IqecKI'IX

coeAprHeH Uit, ytacTBylouux B flpoqeccax xI'I3HeAegTeJIbHOCTI',I' JIeKapcTBeHHbIX

cpeAcTB,aTaKxecpeAcTB,[oTeHIII,IaJIbHoo[acHblxA[qopfaHH3MaqeloBeKa.
6. flpoftro3r4poBaHl/Ie peaKllnousofi cnoco6socTH OpraHI4qecKI4X COeAnseuuil

HaocHoBe3neKTpoHHoIoI4IIpocTpaHcTBeHHofocTpoe]Hnfl',3aIIHcblBaHuecxeM
xuMuarecKnx pearqllfi.

7. BsruonHeHLIe 3a[naHHpoBaHHOro xl4Ml4r{ecKofo 3KC[epHMeHTa c

rlo cJIeAyrcIqI'IM aHaIII'I3 oM u o Qoprvrn e H rteM p e3yJlbraro B'

8. flponeAeHue KarIecrBeHHbIx pearUrafi Ha eaxHefiruze SyHxUuoHaJIbHbIe

rpyflrrbl opraHur{ecKl4x coe4uueuufi '

9. flponeAeHr{e 6esonacHofi pa6orbl B xl',IMl4qecrofi fla6oparopur'r: o6paueH[Ifl

c xlrMl,FlecxOfi flocyAofi, ropelrOfi, qAOBI'ITbIMr4lr neTfI]IMI{ BeIIIecTBaMU'

IlrpBqurs llcrloJlb3vEMoro oBoPyAoBAHI'I.g

Bsrrrxnrre urrcaou, la6oparopH€Ul [ocyAa, peaKTI'lBbI' c[llpToBble fopeJIKLI'

Becbr la6oparopHbre, ,oarru, 6un ,AOCKa yue6tax, KOMIIbIorep, TeJIeBI43Op'
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flrPn'mnr lnrrryrfi

1 . IlpocrpaHcTBeHHOe cTpoeHl',Ie opraHI4qecKI'IX MOneKyn u cTepeou3oMepnfl '

2. flotfit- u retepoQyHKIII'IOHEIJIbHbIe COeAI',IHeH Vfl',', y:qacTBylo uII4e B npoueccax

xr43HeAerreJrbHocr, H Jrexauue B ocHoBe saxHefir.uux rpynfl JIeKapcrBeHHbIx

cpeAcrB.
3. YmesoArt.
4. AuunoKI'IcJIorbI, [elrI'IAbI, 6elru'

5. JlunuArt.
6. HueroN,IoJleKyJlflpurte 6noperyntropbl'

Ilnppqrrrr JIABoPAToPHrTX slnsrufr

l.BseAeHue.KraccrrQrrraqn{HHoMeHKJIaTypaopIaHuqecKl4xcoeAHHeHI4I4.
Z.XttMu.recKtul CBr3b 14 B3aI4MHOe Bllugil]ae aToMoB B opIaHI4qecKI4X

"*;:ffi;TpaHcrBeHHoe crpoeHue opraH,rqecKr,rx MoneKyn r'r crepeor43oMepl4q'

4. PearquoHHafl cuoco6socrb yrneBoAopoAoB'

5. PearquoHHaf, Cnoco6noatu anrpton, $eHOnoB, TI',IOJIOB' aMIIHOB' Kucnorso-

ocHoBHbre ceofi crsa opraHI{I{ecKI'IX CO eAuHeHI',I U'

6. PearqrnoHHaq cnoco6uocTb aJIbAeIHAOB H KeToHoB'

7. pearqnoHHaf, cnoco6nocrr xap6oHOBbIX KLICJIOT I',I nx syuruHoHaJ'lbHblx

[po[3BoAHbIx. I,Irorosoe 3aHf,TI,Ie <TeopeT[qecKHe ocHoBbI cTpoeHuf |4

peaKrlr,roHuoft cuoco6gocru ocHoBHbIX KJIaCcoB opraHI4r{ecKI'IX COeAunesufi>>'

8. floryr- u rerepoQyHKIII{OHaJIbHbIe coeAl/IHeH]/lfl'') yqacTBylouue B [poqeccax

xr{3HeAesTeJrbHocTI4 I,I Jlexaulu€ B ocHoBe naxsefiruHx fpynn JIeKapcTBeHHblx

"otll$;oror^recK,r a*rr4BHbre rerepoq,rKruqecK,re coeAuHeHus' AlxaloI'IAbI'

1 0. VrnesoAbl. MoHocaxaPlIAbI'

1 1. YrrresoAbl. Ornro- u TIoJII'IcaxapI'IAbI'

1 2. ArrauuoKl,tcilorbl'
13. flenrnAbl H 6enrn'
1 4. HyxneuHoBble KucJIorbI'

15. Jlnnu,urt.
1 6. HusroMorleKyrlflpHble 6uoperynflropbl'

17. I4rorosoe 3a:aflTue <EuouoluMepbl vr

JlunuArt>.
18. I4rorosoe 3auflTlae

opraHurrecKl4x coeAugegufi'

JIunuAu. AmalouAbl>)'

<Crpoeuue vr

EuonoluMePbl v

t4x cTpyKTypHbIe KOMrloHeHrbl'

csoficrsa orAeJIbHbIx KJIaccoB

r4x cTpyKTypHbIe KOMnoHeHrbI'
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[PoToKoJICoUIACoBAHvIf,yqEEHofruporPAMMbI

Perueuue, nPI'IHflToe

raSe.uPofi,
paspa6oranurefi
y're6uyto rPorPaMMY

(c yxa:aHueM aarbl H

HoMepa nPoroxola)
fi AI,Icuu[nIdHq

Itp.arox.uPrs o6

}I3MSHEHI'Ifi B

coAepxaHurl Yue6nofi
IIporpaMMbI
ytrpexAeHI4fl
o6parooaHl'IrI no

Hassauue raQe4Plt
Haseauue Yue6uofi
AI,ICqu[nrIHu, c roropoft
rpe6yercr corJIacoBaHI'Ie

nporoKon Nsl3 or
t2.05.2023

Ilpe4noxeuufi nerKaSeapa o6urefi1. MeauuI4HcK€uI

XI,lMHg

rporoKon Ns13 or
12.05.2023

flpe4noxeuufi serKaQeapa
6uororu'recKofi
xvrM.vlr4

2. EuoloruqecKafl
XI,IMI,Iq

xkrMrln



COCTABI{TEJIII:

3ane4yrorqrlfi xaQe4Pofi

xvr:s-{l4l4 rrpex,ueHI,tg
<Benopyccrufi
MeAI{III{Hcrufi
MEAI{qI,IHCKI,IX

6raoopraru'recxofi
o6PasonaHur

rocyAapcrseHHnfi

v
AorIeHr xaQe4pu 6uoopranuqecrofi xtt:lnr4v

yqpexreHuf, o6pa-:onanur <Eenopyc:iii

rocyAapcrseHHrrfi MeAI'IIII4HcKIII'I

yHuBepc[TeT), KaHAI',IAaT MeAI4UI4HCKI',IX HayK',

AOIIEHT

flpo$eccop raQeapu 6uoopraHl4qecKofi xuuuu

frpexAeHl,If, o6pasonauur <Eenopyc:IL1

rocyAapcrseHHrtfi MeAI4IrI4HcKI4I4

yHuBepcureT))' KaHAI'IAar MeAIIILIHCKIIX HayK',

npoQeccoP

yHHBepc[Ter), KaHAnAar

HayK, AOUeHT
O.H.PuHeItcxas

C.B.fnrauuur

14.B.PouaHoBcKI4H

conpoBoAI'ITeJIbHbIX AOKyMeHTOB

A.14.BonoroecKIafi

A.B.fusarcx

Osoprvrnenue yve6uofi rporpaMMbl Lt

coorBercrByer ycraHoBneHHbIM rpe6onauuru'

,{erau
Sarynmera
<<Benopyccrnfi
MeAuIrI{Hcxufi

"L6 06

,{eran neqe6soro Qaxynsrera Jqpexlieula.:
o6pasonauur
rocYAaPcrseHHufi
yH[IBepcI,ITer)

Jf- ry__2023

MeAI,IKo-[PoQranaxu4qecKoro
yqpexAeHl{f, o6Pa^:osauur

focyAapcrBeHHbIlI
yHI4BepcuTeT>)

2023

MeroAucr orAeJIa Hayr{Ho-MeroAl4rlecKoro

o6ecueqeuur o6ParoBareJlbHoro

lpoqecca yqpexAeHur o6paso BaHlas'

nE.ropy.crnft rocyAaPcreeHHrtfi

MeAI,IqI,IHcxnfi YHI{BePcrrer
CC. pe 2023

<EenopyccruEfi

A.fI.floroperloBa


