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I. OIII,ICAHI{E IIPOTPAMMbI

Hacro-rrqar [porpaMMa [peAHa3HarIeHa Antr ocyqecrBJreHr{f, rrpr4eMa Ha
o6yvenue no o6pasoBareJlbHblM rlpolpaMMaM Bbrcrrrero o6pa^:onalufl. - rrporpaMMaM
IIOA|OTOBKLT Har{HbrX 14 Ha}n{Ho-neAafofr,rqecKr4x Ka.{poB B aclr{paHType
Bcrynl{TeJlbHoro sK3aMeHa B acrupaHTypy no uayruofi c[eqr4zurbHocrlr 1.5.4
Euoxruut LI coAepxlar ocHoBHbIe reMbr r4 Borrpocbr K 3K3aMeHy, crlr4coK ocHoBuoit u
AorlonHr4Tenrsofi nLr reparypbr rr KpIaT epvv o rIeHr.rBaHLr{.

II. OCHOBHbIE PA3AEJIbI II BOIIPOCbI K SK3AMEHY
E I4 O JI O II4TIE CK Afl XVIN.IVIfl

BBEAEHIIE
Knerra KaK caMoBoclporl3BoArv\uitcs. xuNru.recrfl4fi peaKTop. lloroxu BerrlecrBa,
3HeprilLl kr nu$opnaaquz B KJIerKe. E4HHcrno xLrMnr{ecKoro cocraBa u rr4rroB
rlpeBpalqeHzfi neqecrB B xI{BbIX cl4creMax. Xuuuqecxuir. cocraB KJreroK. Cnoco6rr
cyqecrBoBanvfl opraHld3MoB: ayrorpo$ua, rereporpo$ur. Onpe4eneHr4e troHf,rufi o6
o6ueue BeIrIecrB, 3Heprlrra ra nn$opMarlr4r{: ueta6olz:u, xara6olu:vr, ana6oJrr43M,
pellenropHble cucreMbl, xpaHeHne v [epeAarra reHerr{qecxofi r.rnQopnaaquu.
Koop4uHarJnfl uera6oma:rraa B KJIerKax, KoJroHr{f,x MHKpoopraHr43MoB, TKaH.f,x Lr

opf aHax. Cuequala 3arltrfl. tu era6 olrasN,ra. E uoxr{Mr4qe cKa.r 3Bonloqu{.

XIIMAITE CKA^fl TIPI4P ONA II CB Ofr C TNA K OMTI OHEHTOB
KJrET OK (CTATr4[E CKAg Er4OXr{Mr4fl )

1. BoAa - yHrrBepcaJrbHaq cpeAa AJrfl xr{Mr{qecrcdx flpeBparqenufi n
}IilIBbIX CIICTEMAX

Cnoftcrsa BoAbI KaK pacrBopl4reJl.l. fluuawuuecKar crpyKrypa BoAbr. Bl.usuue
pacrBopeHHhlx BerIIecrB na ceoficrBa Bo.{bI. Sler<rpoxkrMvrfr BoAHbrx pacrBopon. pH ra

6ySepnue pacrBopbl. Cuer{r,rQr,rr<a MoneKynf,pHbrx B3ar{MoAeficrsufi B BoAHbrx
pacrBopax.

2. Crpynrypbl u Qu:uno-xnMuqecKlre cnofi crna MoHoMepHbrx coeA uneuuit,
BxoAqrrlllx B cocrae 6[ororuqecKnx odnenron

llpupoAnrre auuuorucroru. Cuoco6u rnaccrasnKarlvu aMlruoKr4cnor. O6ulne
u cnequ$uvecKl{e peaKIIrIu SyurquoH€urbHbrx rpyrn aMr{HoKncJror, VloHusa\us
aMI'IHoKI,Iclor. MeroAbI pa3Aelrenufl v uryeHTn$uraqara aMr4HoKr4cJror r,r ilerrrr4AoB.
Heo6rr.rHble aMI4HoKkr cJIorbI, Ilx np oH3B oAHbIe, ilerlTl4Abr.
flpuporurrre yrrleeo.qH. 4 .Iax upoF:rgluHe. Mouocaxapu$br Lr HX xlrMr4rrecKrle
cnoficrsa. CrepeoxvrMvrfl u rl3oMepn-fl yrneBoAoB. fmar<o:ra4rr, aMLrHo-, Soc$o-,
cylrSocaxapuAbr. Ouarocaxapkr[br. Anr4o- H Kerocaxapa v vx
.{e3oKc}rilpor43BoAHue. Peaxqr4oHHocloco6uocrr yrneBoAoB.

I4JIbHbIE nx rlaccraOuraqux. HacrrrqenHbre r4 HeHacbrrr{eHHbre
xr{pHbre Kr{cJroThr. l{souepur kr crpyKrypa HeHacbrrrleHHbrx xr4pubrx KHcJror.
HefirpanrHhle xupsr. @oc@o rvrrv$b; cQzHrorurrr4Abr, rJrr4Konr4nkr1br.llonnlaop$ra:u
SocSonurI{AoB B BoAHbIX pacrBopax. Mur{ennbr r4 Jrr4rrocoMbr. CrepuHu, xeJrqHbre
KkIcJIorbI. Mero4u oqulcrKu H pa3AeJreHufl JrnrroSHrrrurrx coeAraueuufi .

llypznoBrI,e z uuplErr,rrzAnnosrIq.." ocHopaHra-f,. Hyrleo:u4u
l-{urlu.recKlre HyKneorr4Abr.

HyKneoTLrAbr.



Auz,q
nrarorranosofi KI{cJIorbI. Jlnuoenas Kl4cnora. Prz6o$nanran. luuyrcneorlrAbr (NAD,
FAD). Eraorr,rn. Tnatuzn. llasrorenoBarr Kr4crrora, ro$epMeHr A (CoA). llupu4orccuu-
v wrpu[orccanrSoc$aru. Acrop6raHoBiur Kr4cnora. Perznon4rr. Toro$epon. Ha$ro- z
y6uxznonrr. EvoreHHble aMuHbr. AqerurxoJrnH. Xeneso'uop$r,rpnuur n xlopoSunn.
Xereso-cepHble Knacrepbl. MzHepanrsrrfi cocraB KJreroK r4 Mr,rKpogJreMeHTbr.

3. Crpynrypa u cnoficrna 6nouoJrr.rMepoB.

Bem<u.
MeroArt pa3AeneHkrfl vr otlrlcrKr4 6erxos. llepnuunar crpyKTypa 6enra r4 Mero.qbr ee
ycraHoBJI elalzfl . llpupo4a nenrLIAHo ft cr.xsu. Yuopx4oqeHHbre (o-curapa-nr, (B-clov) u
Heyrop{AorleHHble crpyKTypbr rroJrurrerrrkrAHbrx qeuefi. Vponnu crpyxrypnofi
opraHu3arluu 6enKoe (uepnHuuaa, BTopurrgar, Tperrrq:Erafl, rrerBeprr4q:rLafl 14

Ha MoneKyJItpHbIe crpyrryprr). llpupo4a MexMoJreKyJrspHbrx B3akrMoAeitctnuir,
o6ecneqzBaloullax crpyKTypy 6ennon (uonurre B3ar{MoAeitcryux, BoAopoAHhre cBf,3lr,
rugp_oQo6nsIe B3allMo.{eircrrlux, gucym$uAHhre cnx:z). Oco6eHuocrr4 crpoeHr4{
rraeNa6pauo-cB.a3aHHblx 6erxon. Crpyr<rypnue 6elxu (xolnareu, KeparzHu).
fIocnpancJIflIII{oHHtuI rrao4IrSrara\Lrfl, 6erroe. Kousopnaar{uoHHar cra6umnocrr kr

IroABlIXHocrr 6elra. lenaryparJkrfl.6enra a upo6reMa ee o6paruuocru. Cnxgb Me)KAy
uepnuvuofi 14 BIIcIJTI4MH creIIeH.rIMI4 crpyrcrypHofi opfaHr43arlur4 6err<os.
"KoncepnkIpoBaHHbre" n roMoJrofr4r{Hbre [ocneAoBareJlbnocra aMl4HoKr4cnor n 6errax.
Baaul,ro4eftcrsne 6erxon Lr Hl43KoMoJreKynrpHhrx Jrr{raHAoB (uraorno6raH,
reuoruo 6r,rn). Cp anHr{TeJrbHafl luoxuwu;r r4 eBoJrro qvx 6elro n.

flolzcaxapuArr.
XTEMIa'Iecxoe crpoeHI4e KpaxMana, fJrr{KoreHa, qdnnrolo:rr, xr,rrkrHa. fonao- 14

rerepofloJll{caxapl4Abl. llporeomuKaHbl. fluxorznr4Abr. llepnnuuax, BTopr4qHar kr
6onee BbIcoKI4e ypoBHI4 opraHl43arlr{u nonr4caxapnAoB, rJrr,rKorrporelrHoB,
cynr$ ononuc axapr.rAoB.

Hyrcreranoerre Klrcrorrr.
Asorucrute ocHoBaHI{t kr rreHTo3br, BxoAsllr4e B cocraB AIil( u PFIK.

KonaueueHrapHble napbl HyKJreorrrAoB. llpaarano gapraQ$a. B-crpyxrypa Afil(
(4nofiHa.a crll{pzulb Yorcoua-Kpzxa). lpyrne ynoprroqeHHbre crpyKrypbr
HyKrIeI4HoBbIX KacJIor. leuarypaIJufl.14 peHarypar\ufl, AHK. Cyuepcnupanu3arfr4x [FIK.
Pa^sJlnqHrre rI4IrbI PHK. fzcronrr r4 crpoeur4e xpoMarzsa. MeroAbr ycraHoBJreHr4.rr
lepBI4qHbIX [ocneAoBarenrHocrefi HyKJIeoTI4AoB B HyKJrer4HoBbrx Kr.rcJroTax
(cerceeHuponaHue).

Enonoruqecrue ueu6paHu.
Jlunocoirarr KaK MoAeJIb 6Irororu.{ecKux ueira6paH. @rasnxo-xr4Mr{r{ecKue cBoficrna
4nofiHofi Qoc$onuun4Hofi uena6paHrr (uponzqaeMocrb, rroABr4)KHocrb MoJreKyn
$-oc$onrauu4on). XzNan.recra-f, rereporeHHocrb SocSonurrzAoB rr,rervr6panrr.
XonectepuH. CuequSra'rnocm $ocQoJrr{rrr{AHoro cocraBa 6uororur{ecKr4x ueu6pan.
fiznauu'recKat MoAenb 6zororu.recKr4x iraervr6pau Cznrepa-Huxonrc-ona.
flepuQepllqecKl4e u I{HrerpaJlbHbre 6emu ueu6pan. [nyuepuar auS$y3ufl 6erKon s
ueu6pauax. Accuiuerpkrfl.6nororn.recKr4x vrevr6pau. TouorpaSr,rr 6enxoB H Jrr4rruAHbrx
KoMrIoHeHros Nael,I6pau. KauaJIbI, nopbl, rlepeHocr{rrKl4, peqerrroprt v uz6upureJrbHafl
rrpoHr4rlaeMo crb 6uororz.{e c Kr{x rvrena6p alr.



(DE PMEHTATI4BHbII4 KATATII3

O6utue npeAcraBlreHvrfl o Kar€urr43e. ouzu'recrcurfi cMbrcJr KoHcraHTbr cKopocrkr
xLTMI4rIecKofi pearcqvln (sueprerkrr{ecKafl. AkrarpaMMa peaKrlLrkr, nepexoAHoe cocrorHr,re,
gHeprulr arrunaqzra). KnaccrzSuKaw4s. KaraJrvrrkrirecKr4x MexaHr43MoB (o6qzft vr

cuequQuuecxufi
npoMexyroqHbre
Craquonapnoe

KracJrorHo-ocnosHofi Kariurlr3. rconarenrnrrfr Kar€Lrrlr3.
coe4vnennx). Eelru - 6r,ronorurrecKr4e Kar€urr43aropbr.

upu6ruaNeHne rtpu paccMorpeHr,rr4 SepnrenrarzBHbrx pearcqufi.
Ypannenue Muxa":rrEca-Epurrca-XonAefina. fpaSuuecKr4e MeroAbr aHantr3a

$eprr,renraruBHblx pearqufi. @usuqecrnfi cMbrcJr KoHcraHTbr Mraxasrr4ca.
MarcuualbHhle cKopocrll Seprr,reHrarl4BHblx peaxqrafi. AxrueHocrb Lr rrvrera o6oporon
$epnreHron. CnequQur{Hocrb Sepnaeurarl4BHoro Karuurr{3a. l4:arvr6zroprr u
aKTI4BaropbI $epuenroe. O6parnnaocrr SepuenrarLrBHoro KaraJrLr3a. Ko$arropbr.
PerylzpyeMocrb SeprraeHrarLrBHoro Karalrvr3a. tr{so- r4 €LrrJrocrepvqeaKoe cBr3brBaHkre
nuraHAoB-perynf,ropoB c 6enxou-QepMeHroM. Kooneparr4BHbre e$Ser<ru B

Q epnaenrau{BHoM Kararrr43 e.

l4:o$epvreHThl. MeN4ynapoAHa.fl r<nacczSuKarlr4-f, $eplrenron. Kararus u
rIpoHI4IIaeMocrb nleirn6pau. Xzruu.{ecKlze MexaHrl3Mbr $epirreHrarr4BHoro Karalrvr3a
(cepuuonue nporea3bl, rrkrpvr4orcareerrfr Kar€urrr3, rap6oalrrur4pa3a 14 Ap.).
Cueqz$nqecKa.f, JroK€urr/Baqzx $epvreHroB B KJrerKe.

OCHOBbI FITO SHEPIETIIKI4
I'IsNaeHeHue cso6oAuofi sHeprr4r4 r4 paBHoBecue o6parrdMbrx pearqufi. Conp.aNeHHbre
peaKIII4I{. @epnreurhl-Jrlrfa3br B KaqecrBe ycrpoficrn, o6ecileqr4Barour{x colpsxeHr,Ie.
Coe4unenut c BbIcoKI4M rroreHrlr.raJroM rrepeHoca rpyln. KoHqeuqnx Socsopr{JrbHofo
TIoTeHIILI€ura. ATP -yHIlBepcalrnrtfi l{crorrHllK oHeprlrr{ B 6zoloruqecKr4x cr,rcreMax.

,{pyrue "6orarue eueprHefi" coe4zHeHr4f, (nzpo$ocQar,
SocSoenoJrrupyBar, arlunrrrooQraprr, aqznQocSarnr).
Soc$oprulbHoro rloreHrll4aJra. Kpearzuru*a3Hafl H a1eHkrnarKuHa3Ha.f, peaKr{r{r4.
Hyrneosu4 MoHo-, rv- v rpu$ocQar KnHa3Hbre peaKrlrlr{. 3neprerzqecKat
e$$errunHocrb colprx{eHHbrx peaxqrafi. TeurosHe eQSercru 6noxuvrurrecKLrx

v repMoperyJrflrryrfl.. AKrnsHrrfi rpaHcnopr BerrlecrB rrepe3npenpaqeunfi
6uonorra.recKlre naeu6pallrr. Tp aucnoprHbre ATP asrr.

ME TAE O JIII3 M (AIIHAMI4TIE C KA-g E I,r O XIIMr,I.g)

AyrorpoSut, rereporpo$r,rx. Oorocuures. llorlacaxapr4Abr z nefirpanbHbre )Kr4pbr KaK
3arlacHble BelrlecrBa KJrerKLr. Aepo6nrrit u auaspo6Hufi o6vreu BeqecrB. Kone.rHrre

rlJlacrr4qecrar SynKrlr4r{ o 6rvreua B err{e crB.

1.06naeH yrJreBoAoB
(DocQoponras fJIrIKoreHa. fz4porrc KpaxMana. fexcoruua3Hafl 14 rJrroKoKzHa3Hafl.
peaKIII{l4. f ruKorrzs r{ rJrr4 Ko reHoJrrl3. llprruoe oKr4cJreHr,re

fJIIoKo3bI. BKln.{eHI4e reKco3 I4 rreHTo3 B rJII4KoJrI4TI4rIecKuit pacnag. MoroqHoKucnoe
14 crlllproBoe 6poxenue. Crexnouerp[qecKne ypaBHeHrrr rJrr{KoJrrr3a kr

rJInKoreHoJILI3a. O6pasonaHue ATP, corprlreHHoe c pacna.{oM rJrroKo3o-6-Qoc$ara Ao
naoro.rHofi
OT.4EJIbHbIX

IIpOAyKThT MeTaoonr43Ma.

rrr4rrleBapr4TeJrbHhrx npoTea3,

fmzrolurr,rqecKa{ oKcr4AopeAyKrlr4f,.

fJrr4Konlr3a. PerynupoBaHpre rJrzKoJrrr3a.

EttoxuNau.s nnqeBapeHurfl. Cnequ$urrHocrb
JrLrrrL3 kr rJrr4Korr4Apona3. SnepreruqecKa.rr Lr

r<peauaHSocQar,
PerynzpoBaHure

KI{CJIOTbI. XapaxrepvreruKa
$epnaeuron PeryrxropHbre



MexaHlr3Mhr Socrfoponvrca[ rJrHKoreHa u Socoo$pyrroruua:nofi
O6parrauocrr rJrzKonlr3a Lr fJrroKoHeoreHe3. I-{zxn Kopu. CuHres
CrexuovterpllqecKlle ypaBHeHlrr ckrHTe3a rJrroKo3br u rJrr{KoreHa r43

peaKrlrrH.

fJILIKOTEHA.

Naoro.IHofr
KLICJIOTbI.

Co4epxaHue rJrroKo3hr, JraKTara kr rrzrpyBara B KpoBr4 KaK Su:uororu.recKlrfi
rloKa3aTeilb.

2. 06rvreH Jrr{[unoB
Tpancuopr nzuoQnJrbHbrx BeruecrB : xenyAoqHo-Kr.r[rerrHrrfi rpaxr -KpoBb KJIerKI4. JIunasH u SocSonurla3br. Bxffo.{eHze rnr{rlepr.rHa B

fJII,IKoJII4TLIqecKHe peaKIIrII4. Axrunaqux )Kr.rpHbrx KkrcJror. Ponr KapnLrrLr:na B

TpaHcrlopre xzpHbIX Kr,rcnor B MHToxoHAprrr4. Orczclurelrurrfi pacna1 xr{pHbrx
KI4cJIor (n-orcuclenne). Kone.IHrre npoAyKTbI paarra1a "qerHbrx" Iz "He.rerHbIX"
xtIiIpHbIX Kl4cnor. O6pa:orauue alleroallerara. Co4epxaHze "KeroHoBbrx" TeJr

(aqeroaqerar, aIIeroH, n-or<cu6yrrapar) KaK Su:uonoru.recKrafi noKa3areJrb.
I4cro'ruuKrl aIIerIan-CoA AJIfl cHHTe3a xfl,rpHbrx Kr4cJror. CucreMa cr4HTe3a xr{pHbrx
KI{cJIor. CoA u aI{I4JIrIepeHoctuII4e 6emu. Cnureg SocSonranr4AoB. Cranres
uefrrpalrHoro xtl4pa. Crexuouerpr4qecKue ypaBHeunfl. paana1a )Kr4pHbrx Kr4cnor Ao
aqeuEn-CoA. CrexuoMerpl4qecKl4e ypaBHeHI4r cr{HTe3a xupHbrx Kr4cJror r43 arlerr{n-
CoA.

3. O6rueH aMr{HoxrrcJror [r Apyrr{x a3orncrbrx coeAnHenufi
Bnexneroqnufi (uurqenapuremuufi) uporeoJrpr3. 3alaeuzirarre v He3aMeHHMbre
aMI4HoKLIcJIorbI. llepeavruHllpoBaHl4e. lexap6oxcraJrkrpoBaHlre aMuHoKr4ciror.
OrvclzreJlbHoe Ae3aMI4HI4poBaHr{e aMr4HoKrrcJror. '6-KeroxucJrorbr - npoAyKTbr
paanalia aMrrHoKI4cJIor. flerorcurarJr4fl. aMMr{aKa. AunaoHraorerrr4fl,, ypeorenHfl u
ypLIKorenus. Cunre3 MoTIeBLIHrI B KarrecrBe KoHeqHoro [poAyKra o6ueua a3orzcrbrx
coe4uuenufi. Crexuouerpl4qecKl4e ypaBHeHI4t o6pa:onauux MoqeBr4Hbr. KoueqHrre
rIpoAyKTbI I4 cxeMbl paara4a rlyplrHoBbrx vr nnpuMprAr{HoBbrx ocHoBa:auit. fnyravrzn
KaK TpaHcrloprlH.afl Qoplta aMMI4aKa. Kpearuu kr KpearuHrrH. Bnyrprar<rero.rHrrfi
rlporeoJll4s. O6qze [peAcraBnrennfl. o cI4HTe3e 3aMeHr4Mbrx aMrrHoKrrcnor. AKrzsar{u-f,
aMI4HoKlIcJIor LI cI{HTe3 aMI'IHoaIIun-t-PHK. O6qne npeAcraBrreHvrfl, o cHHTe3e 6enrca
pra6ocoruauu.

4. P acna1 Arr-, TprrKap6oHonbrx Kr{cJror

OrucnureJlbHoe ,{exap6orcrrJrlrpoBaHrre nupyBara. Auerzl-CoA -yHr4Bepcatrn;;rir
kIHTepMeAvrur paanaAa x{HpoB, yrJIeBoAoB I4 6enxos. llyrra o6pasonaHHr ulaBeJreBo-
yt<cycuofi Kr4cJrorbr. I{rarn rv-, rprzr<ap6oHoBbrx KracJror (rturn Kpe6ca).
Crexuouerpr{qecKoe ypaBHeHr,re pacna1a ilvrpyBara Ao
rlJlacrr{qecrar QyuKrlr4r4 rlr{Kna Kpe6ca.

5. TepvruHaJr bHoe oKr{cJIeH r{e

COz. 3uepreruqecKa.f, kr

KoSeprvreHru
NADP*AIADP.H;

rrpoAyKrbr oKr4cJrr{reJrbHbrx pearqufi (NAD.AIAD.H;
y6Hxuuouly1uxuuott). orcnga:rr v MexaHrr3Mbr aKruBartr4ar

Kl'IcnopoAa. SnerrpoH-rpaHcQepasurre peaKIILII4 u rroHflTr4e o AbrxareJrbHbrx Ue[sx.
Crpyxrypa MLTroxoHWkrfr kr noKanu3arlr4.f, KoMnoHeHToB 4rxarelrHofr rlerrkr

BoccraHoBr4TeJIbHbIX DKBI{B€ureHToB rrepe3 urenr6pauyMJreKorrr{raroqux. llepeuoc
uuroxoH4pufi.
lrxarenbHafl.

Tpaucrz4poreHa3Ha.f, peaKr{Hr. KouuoneHrur 4rrxaremuofi qelr4.
rlerrb - npeo6pa3oBareirb sHepfr4kr (reopu.a sneKrpoxeMr4qecKofo



corp.f,xeHnfl,fl. Mur.rera). O6parranaas Ff-ATPaga -rJraBHoe ycrpoficrBo An{ cr,rHre3a
ATP r a":po6nblx KJIerKax. Crexuorraerpr4rrecKr,re ypaBHeHvrfr oKr4cJreHrl-fl NAD.H u
y0lrxkrHoJra KkrcJropoAoM. 3$$exruBHocrb conpr)KeHr,Ir oKLtcJrHTenbHofo

SocSopunupoBaHLLa. MexauI{3MbI repMoreHe3a. frrxarerrbHbre rrerv MHKpocoM.
I{uroxporvr P-4 5 0 H oKua rvrre Jrb H ar A e crpyKrlras rc eH o 6 r4orr4 KoB.

PETYJII4POBAHI,IEI4I4HTETPAUI,I'IMETAFOJTI{3MA
Kffo.reeue rapbr uera6oruron (NAD(P).NAD(P).H; ATp/ADp; Aqun-CoA/CoA;
rarrar/uzpyBar; (e'-orcudyruparlaryeroaqerar) u Saxroprr, BJrr4f,rorrlr4e Ha Lrx
KoHIIeHTpar\w. [unepreuqur.xara6oJlnqecKux ra asa6oJrr4rrecKr4x rleuefi uera6onzgma.
Tznu peryJll,Ipor'a:nufl aKTHBHocrra SepueHToB 14 nepeHocrruKoB. Crexuouerpr4qecKoe
perynl4poBaHlIe (anno- pI u3ocrepurlecKr4e uuruluropbr r4 aKTrrBaropu Sepvrenron).
PerynupoBaHlle aKTrrBHocrkr Sepl,renron krx r<oeaneurHofi uo4n$uraryuefi:
Qoc$opnJlllpoBaHue, aIII4nI4poB anLre, ADP-pu6o3unr4poB aHvre. llporeuHKr{Ha3br vr

nporeunQocQarasrr. Kacra4urrfi npraHllurr perynupoBaHr4fl Sepnrenron. fopnaoHbr B

KaqecrBe [epBI4qHhIX ynpaBnrroqrrx curH€uroB uera6olu:ua. Peqelropbr ropMoHoB t4

G-6enrra. MexanusMbl I4 pe3ynbrarrr 4eficrBvrfl r4Hcyrrvrna arpeHanzrHa, rJrroKaroHa.
Bropu'ruble [ocpeAHrlKr4 nepeAaqu crrrHaJroB: rluKJu4qecKrre HyKneorr4Abr, r4oHbt C{2,
SocSaIzALIJIIaHo3LIToJI. Buyrpzxnero.rHrrfr flporeonrr3. TxaHesa-f, cneqzsavHocrb
N4era6oilasN4a.
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gecxtu6atnruofi IIrKaJIe. llp" orcyrcrBnl,I [ocrylarculero Ha BcryrrrlTeJrbHoM
3K3aMeHe B KarlecrBe oIIeHKIT npocraBn{ercq He.rrBKa. Peeylnraru c4arilr
BcryrII4TeJIbHbIX sK3aMeHon coo6rqarorcfl nocrynarculr4M B TerreHr4e rpex Auefi co AH.rr
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