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AoKTop MeAlrIII,IHcKI,tx HayK, npoQeccop;
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rocyAapcteeHurrfi MeAl{IruHcxufi yHI'IBepcI{rer)
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O$teAuseHl{.f, IIo BbIcIIIeMy MeA}IIIuHcKoMy, QaprrtaqeBT11qecKortay o6pasOBaHI{K)

(npotoron N 2,ot 17.02.02.2022)



3

II o g c nrar E Jrb HA.s 3 Alr'I c KA.

<<EnoloruqecK€rfl xr{Mlrfl) - yre6Har AI,IcuruInuHa MeAl{ro-6uororuqecKoro

MoAyJrf, 1, roropar coAepxr,rr cr.rcreMarl{3l,IpoBaHHble HafIHbIe 3HaHufl, B o6lact}t
MeAr{qr{Hcxofi 6uoxuunu, u3yrraer MoJIeKyJI.[pHbIe ocHoBbI flpoqeccoB

XI'I3HEAC.STEJIbHOCTI{ IIEJIOBEKA B HOPME I{ 3HAKOMI{T C BO3MOXHLIMI{ NPUqI'IHAMI'I U

[ocJIeAcrBI{f, M}I HapylueHnfi uera6orl,IttecKlrx peaKrIHI,I.

Tnuosafl yre6Hax nporpaMMa rro yre6nofi AI,Icq[r[JII,IHe <<Euororu,recKarl

xuMr,IrI)) paspa6otaHa B coorBercrBuvr c:
o6pasonareJrbHbrM craHAaproM Bblcllrero o6pasonaunx I cryuenu rro

cnerlr{€rJrbHocrLr t-79 01 07 <<CrouaroJlorr.f,), yrBepxAeHHbIM u BBeAeHHbIM B

4eficraue rocraHoBJreHr{eM MunucrepcrBa o6paroaanux Pecrrylnuxu Eenapycr or
26.01.2022Ns 14;

rr,r[oBbrM yre6uuu rrJraHoM tro crequaJlbHocrl{ l-79 0t 07 <CtornraroJlorufi>

(perncrparluonnufi J\b L 79-l-004lnp-run.), yrBepxAeHHbIM rIepBbIM 3aMecrllreJleM

MnHncrpa o6p asoe a;rrvtfl, Pe cuy6nnxu E enap y cs 2 I .0 4 .202 I .

I-{enr yre6nofi Aracrlurrnunu <<BzoJlorrrecKafl, xvrMLts>> - QoprraIapoBaHl'Ie y
cTyAeHToB cr.rcTeMaTr,r3r{poBaHHblx HafrHbrx zlFla]FIuit o MoJIeKyJIf,pHbIx ocHoBax

SnsraolorurrecKlrx Qyxrqnfi qeroBeKa B HopMe c f{eroM oHToreHe3a;

MoJreKyJrf,pHbrx ocHoBax pa3BuTvlfl, IIaTOJIO|I,IqeCKI{X [pOqeCCoB, ux
lpeAylpexAeHuf, r{ JrerreHrlrx; 6uoxuMr,rqecKrrx MeToAax A[afHocTnrn 6oregnefi u

KOHTpOIS COCTOf, HI,L 3AOpOBb.f, rIeJIOBeKa.

3aAa.ru yre6nofi AlrcqurrJrnHbr cocroflT B Qoprranpor;anuvr y cryAeHToB

HayrHbrx sHaHufi o6:
ocHoBHbrx flprrHrlr{[ax MoneKyJrrpnofi opraHl{3alluu KJIerKIa, TKaHI{,

opraHu3Ma qeiloBeKa;

ocHoBHbrx 3aKoHoMepHocrflx uera6orutqecKllx [poqeccoB;
perynf,rlull uera6orngnaa vr ero B3aI,IMocB.f,3I{ c Qynxqnonalrnofi

aKTI{BHocrbIo xLIBofi czcreurt ;

IIaTOfeHeTUrIeCKrrx MexaHI{3Max pa3BkITLlf, IIaTOJIOTnIIeCKI4X IIpOqeCCOB C

yqeroM ocHoBHbIx rI,IrIoB HacJleAyeuux 4eQeKToB uera6orulsua;
MeroAax 6noxnuuqecKl,Ix uccneAoBauuit, ocHoBHbIx [puHIII{[ax KJII,IHI,IKo-

ra6oparopHblx rexnolorufi ;

MoJreKyJrfl pHbrx ocHoBax SyrxqraoHrdpoBaHlls opraHoB poronofi ronocrl{ ;

yrraeuufi I{ HaBbIKon, ueo6xoAuMblx Ailfl:
ucuoJrb3oBaHufl, pe3yJrbraroB 6noxnunqecKux uccneAoBattuit \nfl oIIeHKu

cocrogHufl 3AopoBbfl rlenoBeKa;

uHTeprperar\Lrvr pe3yJrbraron na6oparopHblx I{ I,IHcrpyMeHT€IJIbHbIx MeroAoB

uccJIeAoBalJufl;
3naHu.r, yMeHr{s, HaBbrKr{, [oJrfreHHbre upu I{3yIeHI{I{ yre6nofi AI'IcIII{uJIIIHII

<<BuororullecKzul xyrvtktfl>>, Heo6xoAurrart AIrfl ycrreluHoro H3freHI,rrI cJleAyloIuux

yre6urrx Ar4crlr{[Jrr.rH: <<PaAuaquoHH€uI Lr gKoJIorI{qecKEUI MeAI{qI{Ha),

<(DaprnrarcoJrorufl), <BHyrpenHue 6oresHu); ruro4ynefi: <O6uteKJrnnn'recrufi

TeparreBTnqecrcufi MoAyJrb 1), <MeAurluHcKafl upoQunaKTLIKa B croMaroJlorllu)>,

<<TepauenrurlecKafl croMaroJlorl{rD.
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CryAenr, ocsousuprfi coAepxaHr{e yre6uoro Marepr,rtr.ira yre6nofi
Ar{cqu[Jrr.rHbr, AoJrxeH o6naAarr cne4yroqefi 6asosofi upoQeccuosanruofi
KoMflereHquefi:

ucIIoJIb3OBaTb 3HAHr4fl, O MOJreKyJrf,pHbrX OCHOBaX [pOqeCCOB

xI,I3HeAe.flTeJIbHOCTr{ B OpraHr{3Me qeJrOBeKa B HOpMe V ilPI.I [aroJrofr,rY, [pUMeHf,Tb
npuHrllrnbr 6noxprunqecKux MeroAoB AuarHocruKn sa6oflesatuit, ocHoBHbIx

M eroAo B 6 u oxr,ttr,tuq ec Krtx I,Ic cJI eAoB arruit.
B pe3yJrbrare r,r3freHr4.f, yre6nofi ArrcqprnJrr{Hbr <<Euororu}IecK€ul xI{MI,Lf,))

cryAeHT AonxeH:
3HATb:

cyrqHocrb 6uoxuuuqecKux [poqeccoB, [poreKaroqux B opraHl{3Me qeroBeKa

B HOpMe Urrpfi naroJrorur{;
MexaHu3Mrr o6uena BerrlecrB r{ ux peryJrf,rlltrc;
ocHoBHbIe MeroAbr uccneAoBanufl, o6uena BerrlecrB: 6emon, JII{rILIAoB,

yHreBoAoB, ropMoHon, QeprrteHToB, cucreMbl reMocra3a LI Apyrue;
yMerb:

rrc[oJrb3oBarb ynu$nqupoBaHHbre MeroAEr AJrfl amarruga 6[onorLr.recKl{x
xr,rAKocrefi (4poara, Morru, cJrK)Hbr, xeryAorrHoro cora) r{ KocrHofi trcauu;

pa6oram c auuaparypofi, ucloJrb3yeuofi B KJruHr,rqecKI,Ix .ua6oparopuflx
(QorosneKTpoKoJropr,rMerpaMu, rleHTpr{Qyrauu, TepMocrararr,rn);

[pr4MeH.rrTb aBToMar[rrecKue frHfrerKl{, Ao3aTopbl u Apyryrc MaJIyIo

MexaHr{3arl[ro;
r,rHTeplperr{poBarb pe3yJrbrarrr 6uoxuuuqecKux I{ccJIeAoB arruit;
B.rraAeTb:

MeroAaMr{ KarlecrBeHHoro r{ KoJrr{rrecrBeHHoro aH€IJIr43a HyKJreHHoBbx KI{oJIoT,

6enroa, JIu[[AoB, yrJreBoAoB, BuraMuHoB Lr ropMoHoB s 6zororzqecKoM Marepl,Iane;

3HaHlr.sMr.I 6asosrrx MoneKympHbrx [poqeccoB, o6ecue.rHBaIoIIIHx

xr,r3HeAerreJrbHocrb u QynrquoHr,rpoBaHr,re opraHu3Ma qeJIoBeKa, B ToM qI{cJIe

opraHoB IlonocTu pTa.

B paMKax o6pa:oeareJrbHoro npoqecca ro AasHofi yre6nofi AI,IcqpIrJII{He

cryAeHT AoJrxeH npno6pecru He roJrbKo reoperurrecKlae gHanurfl,, rlpaKTruecKl{e
yMeHu.f, I,I HaBrIKI{ lto clerlkruurbHocrl,I, Ho I{ pztsBurb csofi IIeHHocrHo-JII{tIHoctuttfi,

AyxoBHbrft uoreuqnat, cQopMr,rpoBarb KarrecrBa narpuora u rpax4annma, roroBoro
K aKTr,rBHoMy f{acruro B 3KoHoMurrecrofi, [pou3BoActseHHofi, coIII4aJIbHo-

KynbrypHofi z o6qecrBeHHofi xltsHu crpaHbl.
Bcero Ha rr3f{enne yre6nofi AncquuJr}rHbr orBoAI{Tcs. 206 aKaAeMurrecKl{x

rracoB, r,r3 Hr{x ll9 ayauropHbrx u 87 .racoB caMocro.steruHofi pa6oru cry,(eHTa.

PeroueuAyeMbre Qoprrau reryqefi arrecrarlurr: 3aqer (2 cerraecrp), sxrauen
(3 cerraecrp).
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fI purur puuri T E M ATI,Iq r c xnfr ttJIA H

Haul{euosaHr4e p€t:lAela (reuu)
Bcero

ay.rlrdropHbrx
qacoB

flpuuepuoe
pacIIpeAeneHrze

ayAHTOpHbrx qacoB IIo
Br{AaM zar,stuit

neKuHr4 ,ra6oparopuue

1. BseAeH[e B yue6uyro Ar{cu[rrJrrrHy
<<Euo.noruqecKafl x[rM lrfl >>. (Depru eurrr 8 2 6

1.1. BseaeHl4e B y.re6uyro Ar4cur,rrrJrr{Hy
<EuororuqecKa, xHMHr)). Crpoeuue Lr

csoftcrea depMeHros
4 I aJ

1.2. Pery nilJ:afl Aeficrsuq 6epMenros 4 I
-'
J

2. BeeAeune B ruera6o.nu:ru.
Buo.noruqecKoe oKHcJreHue. IleurpaJrbHbre
rryrrr rvrera6o.n u rvra

t1 2 9

2.1. BneaeHr4e B uera6orn:u kt

6zoeueprerraKy. I]enrpamuue rryrr,r

ruera6orugua
4 1

a
J

2.2. Bwolofur{ecKoe oKr4cJreHr4e 7 I 6

3. O6vreu u Oyurcqur yrJreBoAoB 15 3 t2
3.1. YrneBoAbr. OcuosHue ryrr,r
vera6orn3Ma rnloKosrr. O6NaeH rJrr4KoreHa

4 I J

3.2. finxoroMuqecrcnfi pacraA rJrrcKo3br.

frrcxoneoreHe3
4 1 J

3.3. Bropr4rrHbre rryrr4 o6uesa rJtoKo3br.
Peryrxqug o6ueHa yrneBoAoe. Oco6eHHocrr4
yrr,rnu3auu r4 ylneBoroB 6axrepwMu rroJrocrl4
pra

7 1 6

4. O6rvren u dynruurr JrurrrrAoB l9 4 15

4.1. KraccuSzxaqux JII,III4AoB.

llepenapnBaHr{e r4 BcacbrB aH:ae nr4[nAoB
4 1

a
J

4.2. Buyrpnxrerouurrfi o6ueH xHpHbIx
KrrcJror. 3fixosaHoprp'br pt I4x ponb B perynqunl4
uera6oru3Ma 14 Szsnoror[LrecKr,rx SyHxqufi

4 1 3

4.3. O6ueH xoJrecrepona. KeroHossle reJla 4 I 3

4.4. Tpaac[opr gK3oreHHblx vt 3HAoreHHbIx

Jrr{EVAoB. fla'rororu fl. rvilr4l.Horo o6rtaeua
7 1 6

5. O6ueu rpocrblx 6errcoe v
AMI,IHOKI,ICJIOT

l1 3 8

5.1. IlepenapuBaHre 6enxoe. Pors
npoqeccoB nporeo rv3a. flyru ucloJlb3oBaHnfl
AMT{HOKPICIIOT B KJIETKE

J 1 2

5.2. Bnyrprarreroqssrfi o6ues aMI4HoKHcJIor.

CHHres aMraHoKHcJIor
3 I 2



Haun,teHosaHr,Ie pa3,Ilena (rerr,rrr)

Bcero
ayAr{TopHblx

IIACOB

IlpuuepHoe
pacIIpeAeneHr.re

ay.rlrrTopHbrx qacoB [o
Br,rAaM sausruia

JICKIII{PI ra6oparopuue

5.3. O6esepexvBa:ane aMMI4aKa 5 1 4

6. O6rvreu HyrJreonporel{HoB. Crpoenue
It clrHTe3 HyI(JreuHoBbIx KHcJIor. Buocnnrer
6efl rcos. MeroArt MoJIeKyJIq pHoil 6uo.noru u

1l 3 8

6.1. CrpoesHe I4 o6MeH HyKneonporel4HoB 5 I 4

6.2. Euocunre3 HyKneI4HoBbIx KI4cJIor v
6erros. Merogsl MoJleKynrpuofi 6uolorzu

6 2 4

7, Pery.nnqun o6rueua BeurecrB.
Buoxuruufl fopMoHoB

10 4 6

7 .I. OcuosHrIe MexaHr3MbI perynqqupl

uera6olusNaa. MexaHI43M Aei4ctsuq ropMoHoB
4 2 2

7.2. CrpoeHrae, MexaHI43M rei4crsus, kt

BlrktflH:ae Ha o6ueu BeurecrB saxHefiurl4x
ropMoHoB

6 2 4

8. Etloxtlnauq orAeJrbHblx rrcauefi v
opraHoB

26 7 t9

8.1. EuoxHuufl KpoBH 7 I 6

8.2. Buoxuiraur reqeHu
a
J 1 2

8.3. EuoxHtultt MbIrrItI
aJ 1 2

8.4. ElroxuNruq coeAI,IHHTeJIbHbIx rxaueil v
:y6os

7 2 5

8.5. Buoxuuus poroeofi xt4AKocrt4 3 I 2

8.6. EuoxuuHf, HepBHofi cprcreurt 3 I 2

9, Enoxuruufl rllrraHlls 8 4 4

9.1. HegaNaeHI,INaHe Saxropu ll'uraHrfl t4 prx

ponb B pa3BHTI4I.,I OpfaHOB nOJIOCTI4 pTa
4 2 2

9.2. BoAa v MI4HepiuIbHbIe coJII4. O6laeH

Kanbrlr4fl u Soc$opa. Mraxpo3JleMeHrbl _
4 2 2

Bcero qacoB tt9 32 87

6
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CoArpxAHrrE vqEEHoro MATBrIaAJIA

1. BeeAeHHe B yue6nyro AtlcurrrrJruHy <<Buo.noruqecKafl xI{MHs>>.

@eprueursr
1.1. Bnegeuue B y're6nyro AucU11lJIIrHy <<Euo.nor11qecKas xI'IMI{f >>.

Crpoenue u csoficrna QepvreHToB
Baxuefiurue 3Ta[br pa3Br4Tr4q 6lrororu.{ecxofi xyrMprkr. Mecro iuoxurtuu B

MeAr4rrrrHcKoM o6pasonaH:avtv croMaroJrotvrkr. OcHoeHrIe pa3Aenbl I,I HarIpaBJIeHHt B

6 u or o ru.{e c xofi xv}/^vrv. O6rexru 
'uoxwutwq 

ecKol. o Hc cn e.qoB aHVf..

MeAnuuHcxaq 6uoxutvlts. Porr 6uororuqecxofi xLrMLrLr B noHHMaHI,II4

B3ar4Mooruorueuufi r{eJroBeKa r4 oxpyxarouleft cpeAbr. 3Ha.{eHr.re 1uoxpnturrecKprx
uccneAoBalauit B noHr4MaHr4H rarororr4qecKux flpoqeccoB, rlporexaroul4x B poronofi
I]OJIOCTI4.

I4croput orKpblTl4fl 14 I43yr{eHur SepueHroB. Knaccu0vlrauvfl,14 HoMeHKnarypa

$eprraeHroa. CrpoeHue SeprueHroB. AxrilsHsrfi qenrp $eplaenra H ero SynxUrara.
Olno- 14 AByxKoMrroHeHTHbre Sepuenrrr. KoQeprtaeHTbl. Knaccu$raKauu,

xoSepueHr:on. KoQepnaeHrHbre Syuxqrara BOAOpaCTBOp14MbrX BHTaMHHOB.

Muoroo6pa3ve vrerannoSepMeHToB, yr{acrBy}oulux a r\aera6oJrr43Me KoJIJIareHoBbIx 14

Apyrl4x 6erxos coeAI4HI,ITenbHbIx txauefi .

BsaraN{oAeficrnne Seprtaenra c cy6crparoM. BrHqHIae rcon$opruauuoHHbIx

zsNaeHeHlafi Ha aKTHBHocrb Sepueuroa, AeHarypaul4r.
3asucnN,rocrs cKopocrr4 $eprraeHrarl4BHblx peaxqufi

Csoficrea $epr'aeHron.
or reMneparYPbr, PH,

r(oHrleHrp auuit Sepuenr a u cy 6 wpara.
1.2. Pery.nnquq Aeficrnun QepnaeHToB
MexaHugrurr pefynqq14H AKTIIBHOCTI4 $eprraenron: KOHr(ypeHTHOe

uurn6upoBaHHe, perynf,rlr4fl rryreM xonareuruofi rrao4uSnxal!:aLr crpyl(Typbl,
€rnnocrepr4qecKa, perynfluur. Polr Kooneparl4BHblx ugNaeHeHV fi xoHSoplaa\t4vt

Qeplaeuron B MexaHr43Max KariIJrH3a peaxqufi. EcrecrseHHble v I4cKyccrBeHHbIe

usru6uropbr aKTr,rBHocrr4.

Pasilu,tkrfl, QepruenrHoro cocraBa opraHoB a rrasefi. Opranocneqa6zuecKlle

Qeprraeurrr, flpor{cxoxAeHue QeprraeHroB nJra3Mbr KpoBI4 I4 cJItoHbI. Onpe4enenue

axTr4BHocru SepvreHToB B KpoBH 14 cJIloHe c AnarHocrHqecxofi qenbro.

MsoxecrBeHHble Qoprrarr Qepvenroa. ZsoQepMeHrbI.
@eprr,renrbr KaK a*arl4TttqecKr4e peareHTbr B na6oparopHblx I4ccJleAoBaHktfrx)

r4MMo6r4nr43oBaHHbre Sepveuru. @eprr,tenru KaK neKapcrBeHHbIe cpeACTBa.

llpuueueuue Seprr,reHToB kt ux L4Htpr6zropoe B croMaroJIorI4I,I.
2. BeeAeHre naera6o.nurpr. Euo.noruqecKoe onllcJreHHe.

Ilenrpa.nbH ble [yrlr prera6ol usua
2.1, BseAeuue B rrlera6oruslvr kt 6uoeueprerlrKy. Ilenrpa.nbHble [yrl{

ruera6o.nusMa

rloHqrrae o uera6oJrr43Me, Mera6onur{ecKr4x nyrflx. MeroArr I4ccneAoBaHnfl

o6uesa BeluecrB, r4ccJreAoBaHlae Ha rlenoM opraHI,I3Me qeroBexa, opraHax, cpe3ax,

KJrerorrHbrx r(ynbrypax. fortaoresarrr rxauefi, Qparqaoru4poBaHl4e roMoreHaroB,

cy6xleror{Hbre crpyKTypu. BuAeJreHr4e vera6oruroB I,I $eprtaeHroB, onpeAereHl4e

rrocJreAoBareJrbHocrl,I npeBpaIrlenufi cy 6crparon.
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Csqss MexAy aHa6or[sMoM r4 xara6oru3MoM. Cxeua xara6olu3Ma ocHoBHbIx

BeruecrB: yrJreBoAoB, xr4poB, 6erxon. Ilonqrue o cnequ$HqecKux [I IIeHTpanbHbIx

nyrrx rraera6oruglra.
OxucrureJlbHoe 4exap6oxcunupoBaH14e nupyBara: roHflTlle o

Jrr,rMoHHoxIacmtfi ulaxr) KaK
nonu$eprureHTHbIx KoMrtJIeKcax. Ponb xoQeprnleHron.

I{uxn rpuxap6oHoBblx KTICJIoT (UTK,
:anepruarorquil 3Tarr xara6olugrua arIerHJIbHblx Sparruenron, o6pasyervrrx rpl4

pacnaAe yrJreBoAoB, Jrr4rrr4AoB u aMr4HoKI4cJIor. XltNaIasNa peaxqrzil IITK u ero
KJrloqeBbre Sepuenrrr. OcHoeuue Synrurzu UTK B KJIerKe: xara6oluqecKar,
aHa6orn.{ecKar, BoAopoAoAoHopHar. 3nepreru\ecxuh BbIxoA UTK. CrpyxrypHafl. u

QynxqnoHuurbHar cBfl3b c Mr4ToxoH.qpua.nrnofi Arrxarelrnofi qe[brc.

Anauneporurlecxl4e peaKIIHI4.

2.2. Euo.noruqecKoe oKlIcJIeHne
Buororpr.{ecKoe oKr4cJreHue (rrauenoe AbIxaHI4e) rcax coBoKy[Hocrb

oKr,rcJrprTeJrbHo-BoccTaHoBr4TeJrbHbrx [poueccoB, ocytuecTBilf,eMafl, c BoBIeqeHHeM

Kr4cnopoAa. Cucreua Mr4ToxoHApr4€rnbHoro oKI4cJIeHI4tr (Astxarenblnafl uenr) KaK

ocHosHofi cuoco6 yrI,InI43aIIpIH KucJlopo.ua B KJIerKax.

KouuoseHrbr Abrxarelrsofi qenu. Ko$epueHrHble Qyurquu BI,IraMI4Hos PP u

Bz. ArrxarerbHaq rlerrb KaK MHoro3BeHbeBa, cr4creMa rpaHc[opra AByx nporoHoB lI

AByx 3neKrpoHoB or oKr4cJrreMoro cy6crpara Ha KucnopoA c o6pasoeaHueM

MoneKyn bI BoAbI. IIon u SepM eHTH bI e KoM rIJI e KcbI M HToxo r^gpvtit.

Conprxenue ocso6oNAeHnfl 3HeprLIH B Auxarelruofi Ue[I4 c

r4crroJrb3oBaHr4eM ee ilnfl 6uocnHresa aAeHo3l4Hrpra$ocQopnofi (ATO)
(oxucm.rreJrbHoe Soc$opunuponaHue). KoeSQuulleHr
eSQexrunHocrr4 3Toro conprxeHI4r. XeuuocuorHr{ecKaq

Soc$opunnpoBaHr4q. Ilorpe6nreJrr4 3Heprhr4 ATO (ra pannoBecHblx c uefi I4HbIx

uaxpoepron): rpoqeccbr 6uocuure3a, axrraeHrril rpaHclopr qepe3 ueu6paurt,
MexaHzr{ecKoe (urtrueuHoe) AnuxeHHe.

BseuuroxoHApr4aJrbHoe oKucJreHr4e KaK uIaHopuufi tlyrb 6uooxllcleHt4fl.,

o6ecne.runarcu1ufi BKJuor{eHr.re Kr4cnopoAa B MoneKyny oKHcJIseMoro BelrlecrBa.

MexaHugr\4rr oKcr4reHa3Horo oKr4cJreHr4f,. MouooxcLIreHa3bI (ru4poxcuna:u) vt

AlroKcr4reHa3br, Hx BaxHeilruue cy6crparu. fu4poKcunl4poBalalae [ponl4Ha v rvt3vna

B MoneKynax [peArxecTBeHHlrKoB KoJrnareHa 14 sr,acTt*a; y.tacTne suraNllzHa c.
fu4poxcr,rnr4poBaH[e crepor4AoB rrpu 6HocuHrege crepoplAHblx ropMoHoB.

Oxca4asu, vx cy6crparsr v 6nororuqecKa, ponb. O6pa:onaune nepoKcl,IAa

BoAopoAa.

3. O6vreH u QyHrcql{u yrJIeBoAoB

3.1. Yr.nenoAur. Ocuosnrre rryru uera6o.nurma IJIrcKo3bI. O6naen

TJIIIKOfEHA

Vmeno4rr v vrx xnaccusraKaUur. Crpyxrypa n SyuxUI4H yrneBoAoB B cocraBe

xr4Bbrx opfaHl,l3MoB.

YpnesoArr ilvt\v KaK ocHoBHofi r,rcrotlHl4K sHeprltu Anf, xu3HeAerreJlbHocrl4

opraHl43Ma r{eroBexa. Ilyrr uera6olu3Ma MoHocaxapl4AoB rIocJIe I4x BCacbIBaHufl. B

KgrrreqHr,r1e. lleqeHb 14 Mburrrlbr KaK ocHoBHbIe Mecra lerroHupoBaulz.fl, yrneBoAoB.

P/O KaK noKa3areJlb

Teop14fl conpqxeHHr.
Vlsru6ntopbr r4 paso6u-1ureJrr4 npoqeccoB TKaHeBoro AblxaHlas. pt oKI4cJIHTeJIbHoro



nyrb. fexcoxlrHasa KaK xruo.{esoI
cKopocrb Bcex uyrefi MeTa6onH3Ma fJlloKo3br. Porr fJIloKoKI4Ha3bI B [eqeHl4.

@usuororurrecK14e
orrpeAeneHLI,.

frasHrre

9

KOHTIeHTpaTJVU fJItOKO3bI B I(pOBI4 qeroBeKa V MerOAbI ee

rryrr,r vera6orugua rJIIoKo3bI: 6uocI4HTe3 rnl4xoreHa;

neuroaoQocQarnrrfi rryrb (rexco:ovonoQoc$aturtfi, aroroMl4r{ecxafi);

AnxoroMu.recxnfi rryrb (rexco:o6ncQocQarHsrfi, AuxoroMuvecxnfi), rnroKypoHonufi

$eprraenr, ilvturTnpyrourufi coBoKyrHyro

Heo6paruMocrb reKcoKnHasHofi peaKuI4H u o6xoAuofi o6parHltfi nyrs.
Csoficrna v pacflpocrpaHeHr4e rnr,rKoreHa KaK pe3epBHoro rroJrr4caxapula.

Buocunre3 rurr4Koresa. frr,txoreHcuHTa3a KaK rryHKT BTopr4qHoro KoHTpoJrfl Ha [yrt4
6uocprnre3a rJruKoreHa; MexaHr{3Mbr ee aJrJrocrepvqecKofi perynauuu. Mo6wtrv3a\vfl
rJrr4xoreHa. Annocrep[qecKue cnoficrBa rJrr4KoreuQocSopun€Bbl. Porr vHeyllaHa,
rJrroxaroHav aqpeHanil4Ha B perynqqr4r4 pe3epBvrpoBaHns, u wto6ulu3a\w rJII4KoreHa.

3.2. {nxoronru.recxufi pacrraA rJIrcKo3br. f.nrcroHeoreHe3

lnxororvu,rx - AoMr4Hrapyroqnfi [yrb xara6orlasN{a rJIroKo3bI. O6uras
xapaKTep r4crr4na gra[oB Ar,rxoroM]rr4 B aH a3po6 u ux y cnoBuqx. f r u xorlt3, c flHpro Boe

6poxenue. Jloxalv3arlvfl, B KJrerKe 14 xlrMr.r3M peaxqrzfi IJII4KoJII,I3a n ctvrproBoro
6poxeuuq. frraxoJrr4TuqecKar oKcr,rAopeAyKun, KaK MexaHI43M, o6ecneuraearouufi
Bo3MoxHocrb pacrraAa rJrroKo3br (utru uuxoreua) Ao JIaKTara 6es yqacrLtfl
Kr4cnopoAa. O6pararraocrb pr 3Heprerr4qecxufi BbIxoA peaxqufi IJII4KoJII43a.

Anaepo6Hrrfi uuxonu3 KaK eAprHcrBeusrrfi HcroqHr4K AT@ B 3pI4TpotII,ITax.

Aepo6Hoe oKr4cJreHne rJtroKoslr. OcHoBHbre 3ranbl. @ocSoSpyKToKI4Ha3a KaK

nyHKT BTopHrrHoro KoHTpon, Ar.rxoroMr4r4, ee aJlnocrepl4qecKue ceoficrsa.
OxucllrueJrbHoe 4er<ap6oxcnJrupoBaHne rrprpoBaHorpa4uofi KI4cJIorbI v UTK KaK

3Tarrbr aepo6uoro pacflala rJr[oKo3rr. Poru Mr4ToxoHApaanruofi Ablxarenbuofi qeuu

SepvrenroB B oKr.rcJI eHwvr rJIIoKo3bI.

O6xoAnrre o6parurre nyrl4 neo6parHurtx qarvir ur4ToIIJI a3 M aTI,r q ec Ko f o
yfneBoAoB t43 ApyfI,Ix3Tarra Ar4xoroMur.r. frrcroueoreHe3 KaK cnoco6 cHHTe3a

BeulecrB (rvrera6oru4rbr aMuHoKr,rcJror, rnr4uepon). llupynarxap6oxcvra3a KrroqeBa,
ponb B rJrloKoHeoreHe3e, aKTnBar\vfl. MoneKynaMl4 auerrar-KoA. Cyrrarraapuoe

ypaBHeH[re 6uocnure3a rJuoKo3br r43 rrr4pyBara H ero 3Hepferllqecxprfi 6alasc.
3.3. Bropuvubre rryrrr o6mesa r-JrroKo3br. Pery.nruuq o6NreHa yI-JIeBoAoB.

Ocodennocrlr yruJr[I3autlu yrJreBoAoB 6arcrepnaM[l rIoJIocrH pra
IleHroso$oc$arHtrfi ryrb, ero noK€LlI,I3aUI4q B KJIerKe. Xuupt:u

3Tarra ryTH, efo JII4MI4TI4pyrOUee H perynflropHoe 3BeHbr; ponb B

HCTOqHI4KA

H 14 Korr{ H a Mu AaAe.HLIH AH Hy Kn e orI,r4 S o c S ara
HeoK[cJrr4'relrsofi qaeru nyru; ero o6pau,rMocrb, ponb e o6ecneqeHul4 paBHoBeclat

MexAy [poqeccaMr4 o6pa:onauur v yrvnu3a\w pa3nl4r{Hblx MoHocaxapuAoB.

fnuqepanr4ern4socQar KaK oAHH v3 rryHKroB conpflxeHl,It pa3Hblx nyrefr
uera6olutrvra. [onq reHTo3oSoc$aruoro rryrl4 B cyMMapnofi yrunv3aWV rJIroKo3bI

KJrerKaMI4 pa3HOrO T:arrA; MeXaHI43MbI efo anroHol,{uofi

@yHr<uraoHaJIbHaf, ponb rlyrl4 B KJIerKax xraponofi TKaHI4,

rroJloBbrx xeJre3, B 3pl4Tpollvrax.

OKHCJIHTEJIbHOfO

KAIIECTBE BoccraHosreuuofi
(HAA<D). O6uraq

Qopruu
cxeMa

caMopery[fl\kwr.
fleqeHH, Kopbl

HaA[OqeqHHKOB r4
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llyrr rnroKypoHosofi Kr4cJrorbr, ocHoBHbre peaKlluu, 6uoloruqecxaq poJlb,

cBfl3b c rreHTo3oQocQarnbrM H Apyrr4MI4 rlyrflMl4 o6ueHa rJIIoKo3bI.

AsroHoNaHas caMoperyr.fliJktfl, Mera6orusNra yrneBoAoB. 3uepreru.{ecxufi
3apfl,!, KJrerKr4 KaK BaxHeitruuiz Saxrop caMoperyrrfl,uuu r4HTeHcHBHocrH pacual.a
(ytutrusaqnr4) yrlreBoAoB. HanpanneHHocrb npoqeccoB rpl4 HHreHcHsHofi

MbrrrreqHofi pa6ore, B cocroflHtryr [oKor, npa u:6urotlHoM yrneBoAHoM rtIlTaHW Ha

$oHe MELnorIoABrIxHoro o6pa:a xI43HH.
Pols BIdTaMLIHa Br n o6rvreHe yrJIeBoAoB.

foplaonanbHa.fl perynrul4fl Nlera6orugNaa yrneBoAoB. Begyular ponb

r4HcynI4Ha; [epBlrr{HbIe MexaHr43Mbr ero Lei4crevfl; crrlMynflrLtr norpe6leuua
rutoKo3br KJrerKaMH a rI4norJIHKeM I43l4pyrouvt fi s SSe xr.

foprrlourr, rroBbruarotque KoHueHTparlr4ro rJIIoKo3bI B KpoBI4: ropMoHbI

o[ocpeAoBaHHoro (rapoxcuu, Tr,rpeorpofluH, KoprplKorporll4H, coMarorponnn) pr

nprMoro (agpeHaluu, rJrroKaroH, rJtoKoKoprl4Kocrepora4rr) eosAeficreuq Ha

Mera6orugNa yrneBoAoB. MonexynspHbre MexaHV3MbI Aeitcrsufl, 3TI4x ropMoHoB.

AurarouHgivr v cr4Hepr[3M c r4Hcyn[HoM. OuocpegyeMble aAeHl4JlarrlIarla:sofi
cncreuofi uera6olnqecKpre o$Sexru rJrroKaroHa v aIpeHiLnr.IHa B neqeHl4 Lr B

MbuueqHofi rxauu.
Koru.recrBeHHoe onpeAeneHl4e rJIroKo3bI B KpoBI4 14 Moqe.

Oco6ennocrlr yrvnv3aq:avt yrneBoAoB 6axrepnrrtau rIoJIocrI4 pra. CuHres
rJrr4KoreHa H BHeKreroqHbrx [oJrprcaxapHAoB (4excrpan, reeau), Ha3HaqeHlae 3THx

npoqeccoB. O6ueH caxapo3br y 6axrepwir, cBs3b c I43MeHeHI4eM pH poroaofi
XT4AKOCTH V qA3BIlTIleM KapHeCa.

4. O6naeu H Qynruul{ JII{rI{AoB
4.1. K.naccuQllKauuq Jrrrnr.rAoB. llepeBapr{BaHtle v BcacblBaHI{e

JII{IIHAOB

Ilonquae o rvtrw1ax, Hx xlaccu$uKarlr4r. Crpyxrypa u SyHTIII4LI npocrblx 14

cJI o xH blx n I4 rI HAo B. (D o c S on u rr I,IAII 14 rJI I4K o JI kttrt4 Abt.

flepenapraBaHlre Jrr4rrr4AoB: 3Mynbrr4poBaHI4e, QeprraenrarusHrlfi rI,IApoJII43,

Mr4rleJrnoo6paaonauue. Ponr xerr{Hbrx Kr4cJror. Hapyruenrae repeBapl4BaHVfl u

BCaC br BaH Wfl, I[IdIII'4.AOB.

PeclEHres JIHTIHAoB B KJIerKax Kl4tueqHI4Ka.

4.2. BHyrpr.lxreroquulfi o6ueu xrrpHbrx KHcJIor. 3fircosauol{Abl u Irx
poJrb B peryrquul{ Mera6olu:nra u Qu:uo.norl{qecKux Syurcuufi

MexaHhsMbr aKTI4BVpoBaHufl, xr4pHbrx KI4eJIor. Tpaucnopr xLIpHbIx KI4cJIor B

Mr4ToxoHApr,rr4, ponb KapHHTr,rHa. B-oxr4cJIeHpIe xI4pHbIx KI4cJIor - cneqra$u'Iecxufi
nyrb xara6olu3Ma xnpHbrx KucJror. @epvrenrrr B-oxvcreHnfl. Cessr B-oxr,rcneH:afl c

QeprrenraMu TKaHeBoro AbrxaH:afl, gHeprerr.r.recxafi BbIxoA B-oxltcleHl4, xI4pHbIx

KIICJIOT.

flyru HcrroJrb3oBaHtfl, axrusHoil yxcycHofi KI,IcJIorbI. Euocuure3 xI4pHbIx

Kr4cJror. Oco6ennocrr4 crpoeHr4, cprHTera3bl xI4pHbIx KI,IcJIor. Pons nyrefi o6ueua
rJrroKo3br B cHHTe3e xrrpHbrx Kr4cJror. BucoxoHenpeAenbHble xplpHble KI4cJIorbI -

He3aMeHV rr{rre saxropbl rII4TaHlIr.
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Mera6onugrvr apaxr,rAoHosofr Kr,rcJrorbr. Euocusres ofirco3aHohAoB

(npocrarnaHALrHb1 [pocrarlr4KJruHbr, nefixorpueHbr, rpov6oxcaHrr) v r4x

6uororuqecKa, ponb.
4.3. O6rvreH xoJrecrepo.na. KeroHoBble reJra
Euororu.{ecKa, poJrb xonecrepora. Cuure3 xoJlecrepoila. Perylrrlnr cHHTe3a

xoirecrepona. Ilyrra BbrBeAeHr4fl xoJrecrepoJra I43 opraHn3Ma qeroBeKa.

Keronosrre reJra KaK irJrbrepHarnBHufi rrrcxo3e 3Heprerl4qecKuit vatepuatt.
O6pasonaHue B-rz4poxca- B-rr,rerunrnyrapl4n-KoA [pld I4x 6uocuHrese B

MtrroxoHApvrflx leqeHu. MexanusM yrunr43auwkt KeroHoBblx reJI B Apyrl4x rKaHflx.
MeroArr orpeAeneHr,r, KeroHoBbrx reJr B KpoBH r4 Moqe. Keroueul4fl 14 KeroHypvfl y
3AopoB6rx moAefi vtilpv caxapHoM lwa6ere.

PesepnrzpoBaHue u r,,to6uttu3a\r4fl xupoB B xr4poBofi rrauu: poJlb, MexaHH3M,

ropMoH€LnbHafl perynruuq. Tpaucuopr xprpHbrx Kr{cJIor B KpoBI4. Hapyurenne

flpoqeccoB AerloHrlpoBaHuq u rnro'ntu3a]Jxkl xI4 poB npl4 oxllpeHupt.
4.4. Tpaucnopr 3K3oreHHbrx lt 3HAoreHHblx JrIrnHAoB. llaro.norI{fl

JrrrttnAHoro o6nreua
XnlorrrnxpoH KaK TpaHCrIoprHar Soprua 3K3oreHHbIx JIIIrIHAoB.

Cuu're: JrHrrr4AoB B rrer{eHrr z o6pasoBaHr4e Jrr4no[porel4HoB oqeHb Hlzsxofi

nJrorHocrn (JIIIOH[I). Kara6oru:u rpr.raur4nrnr4rreponoB B cocraBe rpaHcrloprHblx

$op,r. Jhauonporer4HJrr4rra3 a v ee ponb.

Tpancuopr xoJrecrepona B KpoBr4, ponb JI[OHfl, nrrotlporerHoB Husxofi
IrJrorHocrl4 kt nl4rlonporel4HoB errcoxofi IIJIorHocrrr B MexaHI43Max rpaHcnopra
xonecrepona B opraHr43Me qeJroBeKa. flpenpauleHHe xonecrepoJla B xerr{Hble
Kr4cJrorbr. BrrseAeur4e xoJrecrepona H3 opraHr43Ma qeJIoBeKa. franepxolecreponeMl4,
u ee npuquHbr. Xer.{exaMeHHa, 6oresHr. Euoxzur,tqecKl4e ocHoBbI JIeqeHI,It Lt

npoSznaxrvKvr rr4nepxoJlecrepone MLrv 14 arepocKnepo3a.

5. O6naen flpocrblx 6eflrcoe Ir aM[HoKHcJIor
5.1. llepenaprrBaHrre 6errcos. Po.ns rpoueccoB rporeoJrH3a. llyru

HCTIOJIb3OBAHHf AMI{HOKHCJIOT B KJIETKC

O6ufaq xapaKTepvcruKa 14 KJraccr4SraxaqHr rlporeonurltr{ecKl4x $eprtrenron.
Cy6crparHafl creuuSrauHocrb rrporeuHas. Manoc[eqn$I4qHble rlporel4Ha3bl, I4x ponb

Bo BHeKJreroqHoM (narqenapeurae) Lr Bo BHyrpl4KneroqHoM rlporeoJlu3e. Polr
nlr3ocoM. Toralrurrfi nporeoJrr43, ero o6ute6rzororl4qecKoe 3Haqesne. MexaHpI3MbI

3aur4Tbl or H:6rrro.{uoro nporeonH3a: npocrpaHcrBeHHoe pa3t-paHur{eHI4e

(xouruaprMeHr€urr43a\Lrfl); 6uocuures 6erxon B Sopue npeAuecrBeHHHKoB;

IrocTcHHTeTr,rqecKaf, KoB€IJreHTHafl rtro4zsuxa]qJ/^fl 6erxos (murosuJI14poBaHHe,

aMr{Ar4poB aHHe, alrerun Hpo BaH I,I e H Ap. ) ; ulnrw6ur opbl rlpore r4na3.

Brrcoxocnequ$uuHue rlporeuHa3bt. Orpanraveusufi rrporeoJrH3, ero
BHyTpHKneTOqHbIX

6errca, npoueccr4Hr
6prororu.{ecKoe 3HaqeHrde. Porr BbrcoKocrrequSuuurtx
rlporevHa3 B o6ecneqeuuu [ocrcnHTerl4r{ecKoro co3peBaHI'L

npeAruecrBeHHHKoB KoJrJrareH a v 3racrlrHa. BHexreror{Hble BblcoKocflequ$uuuue
nporeuHa3rr. Cy6crparHafl wzlupare.rrbHocrb rrporea3 xax Qaxrop SoprraI4poBaHI,L
BHeKJreTOqHbrx nporeonuTHqecKl4x cI4cTeM.
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B

uepnHofi cucreMbr: oH4opSuHbr, 3HKeQanuuu rI ApyrI,Ie SyHxquoHiLIIbHo aKTuBHbte

TIETITI4AbI.

flporeuHa:rr xenyAorrHo-K[rrxeqHoro rpaKTa. BcacrreaHrae aMr4HoKr4cJror.

fnneHne 6erxon B KI4IxeqHI,IKe.

Auunoxllcrorsrrfi $oHa KJIeTKII vt tryrt4 eFo Hcrlonb3oBaHplr.

5.2. BuyrpurcileroqHbrfi o6meH aMlrHoKlrcJror. CHHreg aMIrHoKItcJIor
Mexauugnau xara6orusNaa AMI,IHOKHCJIOT. Tp aH caur ra H r,rpo BaH H e,

aMzHorpauc$epaarr. TxaHeeafl v BHyrpr4Kneror{Ha, cneua$a.ruocrb rpaHcaMl4Ha3 14

ee 3HarleHlle.
flpruoe 14 HerrpflMoe Ae3aMr4Hr4poBaHr4e aMr4HoKHcJror. Euororu.IecKafl ponb

Ae3aMr4Hr4poBaHlrr. I-{eurpalrnaa ponb rnyraMr4Hoeofi KI4cJIorbI B o6ueue
AMI4HOKI4CJIOT.

Xuuugna 4exap6orcr4nvpoBaHnfl U BAXHEHIIIIIE 4erap6oxcr4Jra3br
aMr4HoKr4cJror, crreKTp r4x cy6crparuofi cneqraQz.trocru u ueo6parl4Mocrr Aeficreus.
Polr BprraMHHa Bo. Eraoreussre aMprHbr: MeAlraropHble Lt Apyrple Qyuxurau.
Vlnaxrueaqlas aMr4HoB c yqacrr4eM aMlrHoKcI4A€r. llpocrpancrBeHHoe
pa3 rpaHr4r{eH He 4exap6ox cvra3 H aM I4 H ooKcuAa3.

Ilyrn [croJrb3oBaHns, 6esasorucroro ocrarKa aM]rHoKHcJIor: cHHTe3 HoBbIx

aMr4HoKuclor, o6pa-:oBaHue rJr[oKo3br (rruxoreHHbre aMI4HoKI4cJIorbI), o6pasoBaHl4e

KeroHoBbrx reJr (xeroreuubre aMlrHoxraclorsr), rrpflMoe oKr.rcJIeHI4e, rlpeBpalueHue B

JrH n r4rbr [pr4 H apy[reH prrx 6 er xo so r o fivrr aHwfl.

5.3. O6esnpe)KrrBaHr{e aMMlraKa
Ocuonuue HcroLrHt4Kr4 aMMHaKa B opraHr,r3Me qeroBexa. Ilyru BpeMeHHor-o rI

oKoHr{areJlbHoro o6esnpexvBatnfl aMM[aKa. Cnure: MoqeBHHbI B rler{eHl4, ero
Mr4ToxoHApuanbHbre v r.IuTo3oJrbHbre 3BeHbfl. Peaxuuu rpaHcaMHHI4poBaHLIfl v
pefeHepawv acilaprara KaK MexaHr43M corrpflxeHl1lfl ttIIKna cI4HTe3a MoqeBI4HbI c

uHKnoM HenpqMoro Ae3aMr4HHpoBaH[q u c uHKJroM rpraxap6oHoBblx KI4cJIor.

fruoxoso-aranuHosrrfi urrKJr, ero poJrb B TpaHcnopre aMMI4aKa c l(poBbro.

O6pa:onaHne aclapatvlaa r4 rnyraMraua. Porr rnyraMl4Ha B rloAAep>Karlavr KI4cJIorHo-

ocHoBHoro cocroqHufl opraH[3Ma qeroBeKa. CyrouHar 3KcKpeul4fl Mor{eBIiHbI 14

aMMr4aKa c Mo.{ofi.

[pyrue a3orcoAepxaulr4e He6errosbre MoJreKynbr rna3Mbl KpoBH, 3HaqeHI4e

orrpeAeneH[fl, vx coAepxaH Hr.

06rueH HyKJreorporerHoB. Crpoeuue il cI{HTe3 HyI(JIeI{HOBbIX

6uo.nornuKHcJror. Enocunres 6e.nros. MeroAbI MoJleKy.nnpuofi
6.1. Crpoenue u o6rueu HyKJIeo[poreHHoB
I4ctopwn orxpbrrr4q HyKneolporeuHoB. HyxreuuoBble KI4cJIorbI, pa3n:av.vfl

MexAy .ue3oKcupa6oHyrneuHoeofi xucrorofi (AHK) u pu6ouyKJlel4HoBofi xraclorofi
(PHK). Oco6ennocrr.r nepBuqHofi crpyrrypbr HyKner4HoBbIx KI4cJIor. Cssss MexAy

HyKneoTprAaMH.

Bropuunal crpyKrypa HyKJrer,rHoBbrx KlrcJror: oco6euuocru eropuuuofi
crpyKrypu ffiK pr PHK, rurrbr cuaefi, cra1utruzr4pyroulnx Bropr4llHyro arpyKrypy.

TperuuHaa crpyKTypa, ponb 6erxos B opraHI43aIII4I4 npocrpaHcrseuHofi
crpyKTypbr HyKner4HoBbrx Kr4cJror. MeroArr uccJIeAoBaH:afl crpyKTypbl HyKneI4HoBbIx

6.
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Kr.rcrror. Crpoeune pra6ocou. Ilonrapra6ocoMbr. I4uQopvrocoMa 14 Marpr4rruar PHK,
rpaHcrroprHa, PHK, r4x crpoeHne u SyuKrrr4r4. CrpoeHue xpoMocoM.

Pacnar HyKner4HoBbrx Kr4cJror. Hyxrea:u xenyAoqHo-KlllueqHoro rpaxTa.
PacuaA [ypuHoBbrx HyKneorr4AoB KcaHTLt HoKcHAa3a. Mo.{enaq KI4cJIora KaK

xoneqnrrfi rpoAyKr Kara6ornsN{a rypr4HoBbrx ocuonauufi y rIpHMaroB. PacnaA

ilt4pr4Mld/].HH OBbrX Hy KneOTI4AOB AO KOHeTI H bIX n pOAy KTOB.

flyrn cr4HTe3a HyKneornaoa (hs roroBbrx rIpeAUecrBeHHI4KoB u de novo).
Cl,rures [ypr4HoBbrx HyKneorr4AoB. Cy6crparrr cHHTe3a, KJIroLIeBbIe SeprtaeH'rur r.r

perynqqru cuHre3a [ypr4HoBbrx HyKneorr4AoB. flpe4cranneHlafl o cHHTe3e

rtvpktML4r4HoBbrx HyKneoTr4AoB: cy6crparrr v Seprtreurll cI4HTe3a. Hapyureunr
o6iraeua HyKneorr4roB.

6.2. Enoc[Hres HyKJre[HoBbrx KrrcJror u 6errcos. MeroAut
MoJreKyJrn pnofi 6uo.noru u

Cuures [HK: cy6crparrt, QepveHrrt, ycnoBl4, cuHre3a. PenrHxaquq KaK

cuoco6 nepeAaqr4 r,rn$oprraaur4r4 or MarpHIIbI K rpoAyKTy peaKIrI4I{. MexaHusl4rt
perynrur4l,t perrJrlrKar\Ltkr. O6parnar rpaHcxpr4'rlr4fl.,6uoloruqecxafl ponb o6paruofi
TpaHCKplrilrIHH.

EuocrHres PHK (rpancxpznqua): cy6crparu, Qeprr,reuru, ycnoBH,

rpaHcKprltrrgztLr. TpaHcrpzrrlr4q xax cnoco6 repeAaLII4 an$oprtrarlrara or IHK Ha

PHK. Euocuurea pu6ocoMHbrx, rpaHcnoprHbrx 14 Marpl4qurrx PHK. MexauusNart

peryn, uI4 14 TpaH cKpt4rrr]]4u.

Enocuures 6erxos. Euoloru.recx[fi (alaHuoxucrotuttfi, HyKileorl4aHrrfi) rol
r,r ero cnoficrsa. AAanroptafl. ponb rpaHcnoptrofi PHK. Percorsuqprq. MexaHLI3MbI I4

3Tarrbr rpaHcJrflrlr4r4. Perynrqnr rpaHcnflunr4. YHunepca.nbHocrb 6uoloruqecKoro
KoAa Lt MexaHr43Ma cr4HTe3a 6erxos. Anrrz6raorvKt4 uHrH6uropu cI4HTe3a

HyKner4HoBbrx KHcJror H 6erxoe.
llocrrpaucr.fluuoHHa{ rrao4u$ura\r4fl 6elxon, BI4AII, ponb B cHHTe3e

KOJIJIATCH A V 3 ilAATI'IHA, CCKP ETI4PYEM I,IX 6CI XO S POTO NOfi }I(LI AKOCTI,I.

flonuvrepa3Hafl, rleuHas peaKrlrrr KaK MeroA MoneKynqpnofi 6uoloruu: 3ralbl 14

rrpuMeHeHue. KrouplpoBaHHe, teHHaq HHxeHepl4q.

7. Peryraqus o6uesa Beulecrs. Euox[MIrfl ropMoHoB
7.1. OcHosusre MexaHr{3Mbr peryJrfluHH prera6o.nugrua. Mexauu:u

Aeficrsns ropMoHoB
I4sr\aeHeurae aKTr4BHocrpr SepueHroa (axrunnpoBaHHe v unru6aponaHue),

r43MeHeHr4e KoJrr4qecrBa SeprtaeHron B KJIerKe (nu4yxqraa A pe[peccl4, cl4Hre3a,

r43MeHeHr,re cKopocrr4 pa3pyrueHr4q Seprt,tenron), 143MeHeHl4.fl rIpoHI4IraeMocrz

KreroqHblx trr ervr 6pau.
fopuoHalbHafl, perynrrlu, KaK cpeAcrBo MexKJlero.{Hofi v rtaeNoprauuofi

KoopAr.rHarlr4r4 o6ueua BerrlecrB. Kremu-vrnrueH14 vt KreroqHble peuerlTopbl

ropMoHoB.
Kraccra$vKa\ufl, ropMoHoB rlo xuru['Iecxofr crpyKrype, flo Mecry

o6pa:onauua, rro MexaHr43My 1ef4crBnfl. Oco6eHHocrl4 MexaHI43Ma Aeficrsuq
ropMoHoB 6errosofi, re[THAH oit u attvtHoKucJlornofi npupoAbl.

Klerxu-ur4[reHH v KJreroqHbre peqerrropbl ropMoHoB. flocpeAHuKu B

AeficrBur4 ropMoHa Ha KnerKy: ur4KJrr,rqecKr4e rlypI4HoBbIe HyKneorI4AbI, HoHbI
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KaJrb\krfl,, rrpoAyKTbr ruApoJrr43a QocQaraavrvrHo3uroJloB. IIporeraHKI4Ha3bI kt t{x
ponb B MexaHH3Max I43MeHeHI4s aKTI4BHocrn QeprraeHToB.

MexaHuervr AeficrBr4fl ropMoHoB crepor4AHofi rIpHpoAbI. BuyrpuKreroqHbte
perlenroprr. Bruquve Ha cr4HTe3 6erxoe.

7,2, Crpoeuue, MexaHH3M AeficrB[fl u BJrrrflH[re Ha o6ues BeruecrB
saxHefiurHx ropMoHoB

fopvronn, BJurtrrour{e Ha o6ueH MrHep€Lnr43oBaHHbrx rxaHefi. HapyureHur

QyHxqr.ru gHAoKpr4HHbrx xeJre3: rr4rrep- vr rr4rro[poAyKrrrq ropMoHoB, o6u1ue

npl4 HUr4rrbr reqeHr4s.
8. Euoxuvrur orAeJrbHbrx rKaHefi u oprauon
8.1. Euoxuprufl KpoBrr
@opueuubre 3JreMeHTbr KpoBH. PasHoeprAHocrlr H rrpoa3BoAHbre relrouo6asa.

Tpaucnopr KlrcnopoAa u AByoKr4cr{ yrnepoAa KpoBrz. Oco6eunocrl4 HacbII-rIeHLu

renorro6r4Ha Kr4cJropoAoM r4 yrapHbrM ra3oM. funorccns.
Ihasua KpoBr4 kr cbrBoporKa. Eerxu rrJra3Mbr KpoBrr. Knaccu$ilKa\vrfl no

Qynrquru 6erxos KpoBr4: TpaHcrroprHbre 6erxu, 6erxn cr,rcreMbr KoMrrJreMeHra,

xuHaHosofi crzcreMbr, cBeprbrBaHur, $z6przuoilvt3a, I4MMyHouo6yruuu, 6erxa
uuru6aropbr rrporeorv3a. Berxlr rrJra3Mbr - r{croqHuK aMr,rHoKI4cJIor [pI4 ronoEaH:akr.

CneprunaHr4e KpoBrr. CocyAucro-rpou6oqurapurrfi Lt Koarynqquossrtfi
reMocra3. Polr rporvr6oqlrroB B npoueccax reMocra3a. Buyrpennrr u BHeIrIHflfl

cr,rcreMbr Koarynflqr4oHHoro reMocra3a. KacxaAHuft MexaHH3M aKTr.rBr.rpoBaHlafl.

$eprraeuroB, yr{acrBy}oulux B cBeprbrBaHuu I(poBI4. Ponr BI4TaM[Ha K a cneprbIBaHLIIz

KpoBr{. llpornnocBeprbrBaroull4e cI,IcreMbI. feruo$unrr H TpoM6osrr.
3uaqeuue 1uoxuxruqecKoro aHanv3a KpoBr4 B xapaKTepr,rcruKe cocrorHr4q

3AOpOBb_fl qeJrOBeKa.

8.2. Euoxuvrlrfl treqeHu
Ponr [eqeHl4 s o6l,reHe yrneBoAoB, Iwrr,LtAoB, aMHHoKHcnor. Cptures 6erxos

TIJIA3MbI B [EI{EHH.

Peaxuuu o6esrpexvBa:nlafl BeruecrB B [eqeHl4. Porr MHKpocoMHoro

oKr4cJreHr,rfl B peaKur.r{x o6esnpexvBaHnfl.. AxrusHas rnloKypoHoBat v cepHa,
Kr4cJrorbr B peaKrllrrx o6esnpexvBaHufl. Peaxqrzu o6eenpexvBaHnr. rIpoAyKToB

tHI,IeHI,Ifl , rIOCTyrrarOtIIr4X r43 KHlxeq HUKa.

Pom [er{eHr4 s o6N,reHe feMa. Peaxqnu cr4HTe3a reMa, cy6crparrr, Seprr,reHTbl.
Pearquu pac[aAa reMa, <npruofi>) 14 ((HerpqMofi)) 6ulupy6uu. HapyureH:afl o6ueua

oco6eusocrr.r aMr,rHoKllcJlorHofo cocraBa.

6utrupy6uua.
8.3. Euoxuuuq Mbruru
Eerru rrar,ro$rz6pzrn,

MorexyrflpHafl crpyr(ypa rrano$u6prann. Eerxu capKonna3MbI, orAenbHbte

npeAcraBvrerv, r4x crpoeHrae ra SyHKur4r4. He6erxosble BeurecrBa MbIIxq.

Oco6eHHocrr.r 3HeprerlaqecKoro o6rueua B Mblttruax.
8.4. EuoxHIvtufl coeAlrHI.ITeJIbHblx rxaHefi u sy6on
Klerxu coeAHHHTeJrbHbrx rxauefi, oco6eusocrl4 Mera6orusNaa. Xuuuqecxufi

cocraB MexKJleror{Horo BeurecrBa. Eerxu coeAIzHI4TeJIbHbIx 'rxasefi. Kouares xax

rnr4Konporer,rH: vapwaletbHocrb crpyKTypbr, KoBaJlenrsrtfi xapaKTep coeAI4HeH?L

yrneBoAHoro KoMrroHeHTa c 6elxovr. I4soxorJrareHbr, rax o6ula, xapaKTepLIcrI,IKa.
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Oco6ennocrlr cr4HTe3a v pacfia1a KoJrJrareHa. HexorrareHoBble 6erxu
coeAr4HureJrbHbrx rxauefi: 3Jracrr4H, oco6euuocru cHHTe3a u pacnaAa, ponb B

opraHr,r3Me qeroBeKa. Agre:uBHbre 6erxn: oco6eunocra crpoeHr,rq.

flporeour4xaHbr, Myr(olporer4Hbr, rnr4r(onporerrHbr: oco6esuocrr4 crpoeHur vx
yrneBoAHrrx QparrvteHroB.

(DynxquoHaJrbHas ponb SocQonporenHoB coeAr4Hr,rrerrnofi rKaH14, Hx yqacrr4e

B rrpoueccax Mr4Hep urur3auvkt.
I4gNaenenuq coeAraHuTerruofi TKaHr4 rrpr4 crapeHnLr. BruqHrae r:araHufl. Ha

o6uen coeAr,rHt4TerrHofi TKaH14.

Euoxulauq xocrHoft TKaHr4. Eerxu xoc'ruofi TKaHI4: crpyKTypHble,
xzurrqr.rficBr3blBarcull4o, ocreoI4HAyKTHBHbre, r4Hru6nroprt ocreoreHe3a.
Oco6euHocrr4 aMuHoKr,rcJrorHoro cocrasa. Pom 6erxos B rrpoqeccax ocreoreHe3a.

Mexauuguu Mr,rHepaJrr{3awLr xocrsofi TKaHr.r. Perynxqrar flpoueccoB
Mr{Hep€Lnr4 3a\uvt H AeM r4Heparru3arrr4u KocrH ofi rxaH u.

3uanr. Oco6eunocrr4 pa3BLrrue. 3M€urr4. Hesperaa sMa-rrb. Eerxu 3M&IIH,

oco6euuocrn vx crpoeHr,rr. MunepulrrbHbre BerrlecrBa 3M€LIII4. Anarursl 3MaJII4.

Blprsnne oKpyxaroulefi cpe4rr ra QaxropoB trktrale^Lrfl, Ha npoueccbl MI4Heparrv3a\HV t4

AeMr4HepanH3a\vLt 3MaJrr4. XuunqecKue ocHoBbr pa3Br4Trfl Kapveca. @axropbl pl4cKa

r,r Mepbr upo$ranaKTrrKr4 Kapr4eca.

lenrun. Xultu.recxtafi cocraB. Korlareu AeHTHHa. flporeornHKaHbr.
Crpoenrae Mr4HepaJrbHoro KoM[oHeHTa AeHTr,rHa. llouqrue BTopnr{Hufi AesruH.

I-{eueur. XnNara.{ecxnfi cocrae. KorrareH rreMeHTa. Ilporeorru4KaHbr, Apyrr4e
opraHr4r{ecKue MoneKynbr ueMeHTa. Crpoeune Mr4HepiL[bHoro KoMIIoHeHTa ueMeHTa.

flynrua sy6a. Oco6eHHocrr4 xr4Mr.rqecxoro cocrasa. Porr nyJrbrrbr.

Kyruxyna, [eJrJruKyna oMa[u, zy6uofi uarer, sy6uue KaMHLI: xrEuuqecxufi
cocraB, MexaHr43Mbr o6pa^:onauur. Porr Mr4KpoopraHr43MoB kr npoAyKToB Ltx

xn3HeAerreJrbHocrn B poroBofi norocru.
8.5. Euoxunaufl poroBofi xuAxocru
Porosaq xnAKocrb: MexaHr.rsrra o6pasoBaHu, v xvtMrv,ecxufi cocraB. Eerxu

Sepvenru, yrneBoAbr poronofi xaAKocrr4. Cnroua. Oco6enHocrr4 xuMr4qecKoro

cocraBa cJuoHbr orAenbHbrx cJtoHHbrx xeJles. Porr cJuoHbr. Perynrqra, ceKpeIrI4I4

CJITOHbI.

lecueaar xr4AKocrb: xr4Mnr{ecrlrfi cocras. Pors AecHeBofi xr4AKocrr4 B HopMe
pr trpv [aroJrorr4tt. Porr nefiKouuToB B porosofi norocru.

3y6ruat xLtAKocrb: oco6eHsocrr4 xr4MuqecKoro cocraBa 3Marrenoil xuAxocrl4,
yqacrr4e B peMHHepaJla3a\vvt 3MaJrr4. XuAxocrr AeHTr4HoBbIx KaHuLnbIreB:

xuMr4r{ecKrafi cocras, yqacrue n <rpo$uxe> sy6a.
8.6. Euoxnruuq HepBHofi cncrenaur
XaNlu.{ecxuft cocraB HepBHofi rrcauu. MaeruuoBbre rraerrr6paHrr: oco6eHHocrl4

cocraBa 14 crpyKrypbr.
Oco6eHnocrr4 3HeprerurrecKoro o6veua B HepBHofi txauu, pon6 aepo6Horo

pacnaAa fJ[oKo3br.
MonexynrpHbre MexaHr43Mbr ctrHaflTr.uecxofi [epeAaql4. MeAaaropbl,

MexaHr43Mbr cr4HTe3a vt pactaAa MeAr,raropoB. Pors 6uoreHsux aMLIHos. Axrueurle
IIerlTr4Abr MO3fa.
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9. Enoxunruq [uraHus
9.1. HesaN{eHHMbIe Qarcropu [rrraHrrfl rr ux poJrb B pa3Br{Tr{r{ opraHoB

6atauc. O6urzfi a3or Moqr4

<KoeQQrarIr4eHT 143HaIrI14B aHwfl>>

$usuonornqecxnfi Mr4Hr4MyM 6elxa B frr4TaHr4u. KaqecrseHHrrfi cocraB rllzureBblx
6erxos. AtrrunoxucJrorbr 3aMeHr4Mbre H He3aMeHI4Mbre, cyrolrHa, norpe6nocrb B HI,IX.

3xsoreHHrrfi euAoreHurrfi rrynbr aMHHoKHcJlor. Cxopocrr o6Hosreuus
uH4vtBr4qyzlrrbHbrx 6enxos reJra. Berxu 'l.tuJu H pa3BHTue sy6oe. Jlutu1l'l rll4ureBblx

rrpoAyKTon. Tpe6oeaH:aA K JrvnHAHoMy cocraBy [poAyr(ToB flvraHnfl. YruesoArl KaK

cocraBHbre KoM[oHeHTbr rrurlr4. HesaNaeHrarrarre Qaxropbl nI4TaHHr.

Polr ilvtraHtfl B Su:raororurE v rraroJrorr4v opraHoB poronofi rroJrocrr4.

flapenrep€LrrbHoe rr r4TaHHe B croMaroJr orHH.

Burauvnrr: rraccuSraKaur4r. Bo4opacrBopuMbre v xrpopacrBopuMble
BHTaMHHrT, oco6enuocrz MexaHlr3MoB Aeitcrr,vs, yqacrl,Ie B vera6oruqecKl4x
npoqeccax. flpuvunu HeAocraror{Hocrr4 BHTaMT4HoB: 3K3oreHHbIe v 3HAor-eHHbIe

rlrlo- kr aBVTaMHHo3br. fuuepnuraMr4Ho3br 14 wx trpttquHbr. Cyrovnax norpe6Hocrb B

Br4TaMr4Hax. Co4epxaH[e Br4TaMuHoB B nlru]eBbrx HcroqHr,rKax. Brusuue Br4TaMlrHoB

Ha o6ueu BeulecrB B TKaHrx sy6oe v poronofi roJrocrr.r. Burauuurt KaK

neKapcTBeHHbre cpeAcTBa B cToMaToJror-r4H.

9.2. Boaa v MrrHepaJrbnbre coJrr{. O6naen KaJrburrr u QocSopa.
MHrcpoa.neMeHTbr

Bola r,r Mr4Hepa[bHbre BeurecrBa B rrr4TaHuu. Kraccu$uxaqraq Mr4Hepa[bHbrx

BeIrIecrB. llyru [ocryrrneHr4, Mr,rHepa-rrbHbrx BerrrecrB B opraHI43M qeJIoBeKa,

MexaHH3Mbr BcacbrBatlafl. @ynr<qrara Mr4Hep€LrrbHbrx BeulecrB. 3nexrponzrurrfi cocraB
6uororuqecKr4x xuAxocrefi .

MexaHusMbr peryJrflr\ktw o6reua, 3JreKTpoJrr4THoro cocraBa r4 pH xugxocrefi
opraHrr3Ma rreroBexa. Poru rroqeK, xenyAor{Ho-Kr,rueqHofo rpaKTa, Koxr,I, JrerKHx B

perynqrlr4r4 BoAHo-coJreBoro o6ueua. Ycrosaq v MexaHH3MbI Bo3HI4KHoBeHI4,

aIIrIAo3a, aJI Kiur o3a, o6esnox uBaHlafl, 14 oreKoB.
llorpe6uocrb B KaJrbrlr4r4 kr Qoc$ope, MexaHr43Mbr BcacbtBaH:afl,

pac[peAeJreHHe B opraHrr3Me qeroBeKa. Anarursr: MexaHr43Mbr o6pa-:oaauur.
CrpoeHrae KpvcrarrnoB rr4ApoRevailartrra, BJrr{sHr4e oKpyxarourefi I(pucrannbl cpeAbl
Ha MexaHH3M o6pa:onauur Kpr4crzlnnos. l4zouoHHoe v zsouopQHoe 3aMeureHue.

rroJrocTr{ pTa

Hoprtru 6enxa B iluraHuv. Asorucrrrfi
xpurepufr cocrorHrr.a 6erxonoro o6veHa.

KAK
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Kp14cTaJrnoB ailarvra.
pacTBopa KaJrbrlr{, 14 QocQopa. Pom

Kap6ouaruufi, crpoHrrueestit, cBnHuoBbfir anarursr. Porr $ropa e SoprtarapoBat:z:a
Euo,rornqecKue xr4.4KOCTH KaK npr4Mep tIepecbruleHHofo

3arpaBKr4 B o6pasonanuu Kpr4craJrnoB

rr4ApoKcr4ailarvra.3nrrarcuc. Karsur,tfi rra:usr KpoBr4. Perynaqn, ypoBHq KzLnbuI4,

ra Qoc$opa B KpoBr4. fopuoubr napaulnronu4uofi H urlrroBr4lHofi xeJle3. Buravun D
r4 ero aKTr4BHbre Sopruru.

MuxpoeneMeHTbr: 6uororuqecKafl ponb xeJre3a, MeAI4, xo6arrra, itoga,
MarHltr. O6rtaen Sropa B opraHlr3Me qeroBeKa.
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E.C.Cesepr,rHa. - Mocrsa: Ieomp-Me4raa, 2015.-759 c.

METO.ryTTIECKI,IE PEKOMEIIIAIItr,I IIO OPTAIII,I3AIIil,I I,I BbMOJIHEIIUIO
cAMocrosrEJrbHofi p.morrr onvtrArorUuxcfl rro yrrEEHori prcryrr.ruurn

Bperr,rx, orBeAeHHoe Ha caMocrof,Tenbrryro pa6ory, Moxer ucloJrb3oBarbc.f,
o6yraroqkrMLrcfl, Ha:

[oAroroBKy K JreKrIuflM H la6oparopHbrM 3aHtrcvflvr;
[o.{roroBKy K KonJIoKBI{yN(aM, 3aqery }r gK3aMeHy no yre6Hofi gucqglnr{He;
BhruoJrHeHr{e uccJreAo BareJrbcKr4 x 14 TBopqecrcrax :a4aHnfi ;
rroAf oroBKy reM arlrrrecKr,rx .{oKJraAoB, pesep aroB, [pe3euraqnfi ;
KoHcleKTlrpoBaHLre yre6nofi Jrureparypbr;
cocraBJrenue o6sopa HarrHofi nr,rreparypEr rro 3aAaHHofi reue.

ocrronnrre Q opuru opraHr,r3arlrrr{ caMocrof, TeJrbHofi pa6oru :

Harr[caHr{e I,t rpe3eHrarlrur peSepara;
BbrcTylJreHr{e c AoKJraAoM;
KoMlbroTepu3r{poBaHHoe TecTr{poBaHr{e;
[oAroroBKa r yqacrr{e B aKTr{BHLrx Soprraax o6yrenux.

Kourpolb caMocro.sremHofi pa6oru Moxer ocyqecrBJrsrbcf, B Br{Ae:
KoHTpoJrbnofi pa6orrr;
I{TOTOBO|O 3AHlTLrs, KOnnOKBT{yMa B sOprrae ycrHofo co6ece4oBaHr4A,

rrlrcbMeHHofi pa6orbr, Tecrrrp oBaHufl
o6cyxgeuna pe$eparoB;
3arrlr{Tbr yre6nux zaaa:autrt;
3arrlr{Tlr [poroKoJra na6oparopHoro 3awrrufl;
OII€HKLI ycTHoro oTBeTa Ha BoIIpoc, coo6Iqeuux, AoKiraAa uilu perueHr,rf,

3AAaqId Ha [paKTHqecKLlX 3AIJflTIdflX;

rrpoBepKr{ p eS eparoB, rrr{cbMeHHbrx AoKJra,{oB ;
r{HAr{Br{Ayatrnofi 6eceArr.
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Ilprnqnnr pEI(oMEHAvEMbIx cPEACTB AlIArHocrI{KLt

[lt, guarHocTI4KI,I KoMIIeTeH Uufi u cn on b3y[oTcs cn eAyIO rqr're Qoprlr rr :

YcrHaq Qopnaa:
KOJTJTOKBI4yMbI;

AoKnaAbI na xon$epeHlrurx;
ycruufi 3K3aMeH.

[ucrrvrenuar Qopma:
TECTbI;

KOHTpOIbHbIe oflpocbl;
KoHTpoJlburte pa6orrt;
rrr4cbMeHHbre orqerbr rro ayAI4TopHbIM (gouauruurtr) [paICI4qecKI4M

yrrpaxHeHI/.flN.I:'

rrlr cbMeHHbIe orrl erbl rlo na6oparopHblM pa6 orarra ;

peQeparu;
OIISHI4BaH LIe HA o cHoBe M oAynbHo-pefi ruHrOsofi clIcTeMbI.

Ycruo-nHcbMeHHaa QoPua :

orqerbr rro ayAHTopHbrM npaKTr4r{ecKI4M yrIpaxHeHI4rM c I,Ix ycrHofi saUlHrofi;

orqerbr rro AoMarxHr4M rrpaKTlrqecKl,IM ynpaxHeHl4qM c I4x ycrHofi :a[Iurofi;
oTr{eTbI no na6oparopHblM pa6orarnl c I4x ycTHoft sauturoft;

3AIIET;

oueHr4BaH:/le HaocHoBe Mo.{ynbHo-pefiruuroeofi cHcTeMbI.

TexuH.recKafl Qopua:
3neKTpoHHble recrbl.

TIEPETIEHb TIPAKTI,IIIECKLIX HABbIKOB
1. KoIu.IecrBeHHOe OnpeAeneuue 6elxa B CbIBOpOTKe KpOBII.

2. Onpe4eneHl4e KI4cJIorHocrI4 xenyAotrHoro coxa.

3. Ka.recrseHHoe v Korr4rrecrBeHHoe o[peAeneHl4e rIaroJIorI'IqecKI4x

KoMrIoHeHToB B Mor{e: KeroHoBble reJla, fJIIoKo3a, 6elor, KpoBqHbIe [I4rMeHTbI.

4. KoluqecrBeHHoe olpeAeneHr4e K€uIbIIvrr,, KaJrLrs., Harpl4q B KpoBI'I.

5. KolnqecrBeHHoe o[peAeneHue 6uororuqecKl4x BeIrIecrB B KpoBH I'I Mor{e:

fJrroKo3a, xonecrepoJl, Jrr4florporel4Hbl, MoqeBI4Ha,6ulwpy6l4H, BI4TaMran C.
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COCTABI4TEJILI:

3aeeayrcuufi xa$e4pofi 6uororu'Iecxoil
xLrMLrv yqpexAeHl4, o6Pasoeauur

<Eeropyccxufl rocyAapcrseHHrtfi t/ Z
MeAI4III4H cxuit yHI4BepcHTer>, AoKTop fr
MeAHur4HcKr,rx HayK, upo$eccop 

+ 
A.[.TaraHoBI4rI

[oqenr xa$e4pu 6uororrlecxofi xvtMLlu

yrlpexAeH ut' o6pazoBaHl'1t <Benopyc cxui'r

rocyAapcrseHHrIfi MeAI'IupIH cxuit
yHr4BepcHTer)), KaHAHAaT MeAI4III',IHCKI4X

HayK, AOUeHT X.A.PyrxoBcKa,

Osopunenrze unoeoil yue6nofi [porpaMMbt kt conpoBoxAarou]Hx AoKyMeHToB

coorBercrByer ycraHoBJIeHH brla rpe6onaHlafl M

Ha.ramHIax yue6Ho-ueroAI,IqecKoro

orAena yqpexAeHlls o6Pa^:onaurar

<Benopyc cxuir, rocyAapcrseHHrtfi hlt
MeAr,rrrr4H ct<ui,ryHl4Bepcl,Irer)) g ry/ E.H.Eenaq

Haqarusux Pecny6JII4KaHcKoro ueHTpa

HayqHo-MeroAHr{ecKoro o6ecne'{eHI4q

MeAHrIlrHcKoro t4 Saprraauerrl4r{ecKofo
o6pasonauua
yqpexAeHuq
<Benopyccxar MeAI4IILtHcKafl aKaAeMI4q

rrocJIeAI4[JIoMHoro o6pa:oaaH:ar>>

focyAapcTBeHHofo
o6pasonaHua

C%r- JI.M.Karauefi
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CeeAeHras o6 anropax (cocrannrelrx) rrnosoft yue6Hofi rporpaMMbl

.{Olxuocm, yqeHa, : 3aee4yrou1ufi xaQe4poft 6uolorr'{ecxofi xutMvrv

cTeIIeHb, yqeHoe 3BaHHe yqpexAeHl4fl o6pasoaaHna <Eenopyccxuizr

rocyAapcreeHHrtfi MeAI'IIII4Hcxufi yHI4BepcHTer)),

E-mail: r Taganovich(Ebsmu.by

i

@aruruuqr I4_Mq-r orqecrBo 
1

Ilonxcsocrs- v.{eHaq i

PyT xoncxa-s Xanua Alexc_aHAp-oB-Ha

Aoueur.{olNuocrr, y,ueHafl xa$e4prr 6uororu.{ecr<ofi xvMvtLr

cTefleHb, yr{eHoe 3BaHlIe yqpexAeHI4, o6pa:onaHna <Eenopyccxufi

rocyAapcreeHHrtfi MeAI,IIrHHcxuit. yHI4Bepc[rer)),

KaHAr4Aar MeAI4UI4HCKI4X Hay-K? AOUeHT

Hblr4 i277 1279
: biochem(@bsmu.by
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