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COCTABIITEJTI4;

A'.{'TaraHoBHq, sare.4yrou1ufi raOeapofi 6roro*.recxor xuauu yqpexAe',nfio6pasonauua <Eenopyccrufi rocyAapcrseHHHfi MeArrqr,r'crufi yHr,rBepc,rer),
AoKrop MeAlrrlrrHcKr{x HayK, upoQeccop;

x.A.PyrroBcKEUr, AorIeHT raQegprr 6uororz.recxoft xn'r*u rrpexAeH[.f,o6pasonannx <Eenopyccrulfi rocyAapcrneHnrrfi MeAr{rlrrHcrufi yH,Bepc,rer)),KaHAI,IAaT MeAHTI[rHcKrlD( HayK, AorIeHT

PEr(EH3EHThr:

KaQegpa 6[oronrqecrofi x'rMuu rrpexAeHr{rr o6pasonanux <<fonae*crufirocyAapcrseHHrrfi MeAr,rquHcrufi yrrr.p.*er>> (uporo*o, r! 3 ;; 07.02.2022);
KaQe4pa 6uororH'Iecxofi xuMun rrpexAeHr{rr o6pasonarurx <6poguencrrfirocyAapctneHunfi MeAI{IIEHcrufi yHuBepcr{rer> (uporoKoJr Ns 7 or 07.02.2022);
H.Io.KoHeBEUroBa, rpopeKrop uo yre6Hofi pa6ore, npoQeccop xaQegprr o6rqefi nrcouH, recrofi 6uoxuuuu c KypcoM Qarynrrera [oBErrue'r{.f, rnanu6ur a\uu unepel,oAroroBKll KaApoB rryexAeHar o6pasoBaHlu <<Bure6cxrnfi rocy4apcrnesusrfiop,qeHa [pyx6u HapoAoB MeAHrIr{Hr** yH}rBepcurer)), Aorcrop 6noronr.recKnxHaIK, npoSeccop J ---

PEKOMEIIAOBAHA K YTBEPXflEHUIO B KATIECTBE TIIIIOBOfr:
Ka0eapoft 6,oron*Iecxofi xr{MHH yqpexAeHur o.pasoBaHr{f, <GenopyccxufirocyAapcrse,Hrrfi MeAr,rrlr{HCrufi y'r.rBepcr{Ter)) -. , ,

(upororor Nb 7 or 04.02.2022); 
- -r

Haymo-uero.q,qecK,M coBeroM rryexAeHr{s ' o6paron a*ils <<EeropyccrufirocyAapcrnennrrfi MeAlrrlr4Hcruafi yHr,rBepcuTer)

Hay,Iro-uerQ'{HqecKl{M COBeroM ,ro reve6uouy AeJry yqe6gO-MeroArrqecKoro
o6reAuueHr.rrr rro ,"]!T!*y MeAar{r,{Hr-""y;O;;;rreBrr.rqecKoMy 

o6paaonauuro(nporoxor }lb'2 or 2l;.0).iozzj- 
-

, j i-.rii'.j I
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II O gC TTUT E JIbHAfl 3 ArII,I C KA
<<Btaonom.recK€rf, xlrMr{D) yre6uax ALrcq}IIUIuHa ueAuro-6uoloruqecKofc)

Mo.ryflf, 1, coAepxarrlaJ{ clrcreMaru3r{poBaHHbre Hayr{Hble 3HaHI,Lf, B o6lacrn
ueAurlrEncrofi 6uoxvlttwu, r,tsfraroIqas MoreKyrspHble ocHoBbI npoqeccoB

xr{3HeAef,TeJIbHOCTr{ qeIOBeKa B HOpMe U BO3MOXHbIe [prII,IHbI U TIOCJIeACTBI{.f,

HapyrlreHnfi uera6oJll,ttlecKl,rx pearqufi .

Tuuosafl yre6na"r [porpar[]\,ra uo yre6uofi AucqI{ITIII{He <<B[oronrqecKan xI{MI/tD)

paspa6orana B coorBercrBl,Ill c:

o6pasonarellHbrM cr€lrrAaproM Bbrcruero o6pasonannx I cryuenu rro crrelry[aflEHocrr

l-79 0101 <Jle.{e6soe AeJro)), yrBepXAeHHbrM u BBeAeHHbIM s AefimBre nocraHoBJIeHI4eM

Ivlrurucrepcrsa o6pasoButHlrf, Pecrry6ruxu Eelapycr or 26.01.2022 Ns 14;
ruuoBbrM yre6nruvr rrJraHoM rro cfleqr€IJlbHocrl{ l-79 0l 01 <<Jle.re6Hoe AeJIo),

(penacryauuosnnfi }lb L 79-l-003htp-rzu.), yrBepx,qelrHblM rIepBbM 3aMecrImeJIeM

Munucrpa o6pasoa arrLrn Pecrry6runxu Benapy cr 2 l .0 4.202I .

I-lenr yre6uofi Ar{cq}ilrrr{Hbr <<EuoronrqecKzrr xrrMI,tD) QopmapoB€IHI{e y
cryAelnoB cucreMaru3upoBaHHbD( HayrrHbD( gnanufi o MoJIeI(yJLrIpHbD( ocHoB€x

QusuononrrecKr/x SyHrqrafi qeJroBeKa B HopMe c ) reroM orrroreHe3a; MoJIeKyJIflpHbD(

ocHoB€x pa3BklTLtfl, naToJrorr{rrecKrD( npoqeccoB, try. rlpeAyrlpex,(eHl{fl Lr rerleHlrfl;
6uoxravrrcrecKrD( MeroAix Ar.rarHocruxra sa6oresamuir u KoHTpoJrf, cocrorHltf, 3AopoBbs
IIEJIOBEKA.

3a,ua.ru yre6nofi AucqurrJrr{Hbr cocro.f,r n QoprraupoBaHr4r4 y cryAeHToB HayrHbx
gnanrul o6:

ocHoBHbx rrpr{Hrll,mix MoJreKyn puofi opranu3arpkr KJrerKI,I, TK€rrII{, opftlHl,I3Ma
qeroBeKa;

ocHoBHbur 3aKoHoMepHocrfl( Naera6or[.recKrD( [poqeccoB, peryJIf,III{u

ruera6orr,r3Ma ri ero B3€lraMocBfl3r,r c Qpxrluonaurnofi aICTI,IBHocrbto x[sofi c[IcreMbl;

naTOreHeTIlFIeCKI/D( MeXaHI{3MAX pA3BIdTVLfl, IIaTOJIOI[tI0CKI/D( IIpOqeCCOB C fIeTOM
ocHoBHbx rr{rroB HacJreAyerr,Ex 4eserron uera6oJrr,BMa;

MeroA€x 6uoxundn recKrD( uccJIeAoB artutrr;

ocHoBHbx [prrHrlu[€x KJrr,rHr{Ko-ra6oparopurx u sKcrreprHbur caHItmpHo-

[m,IeHI{rIecKID( rcXUOlOrZfi ;
yueunfi r,r HaBhrKon, ueo6xoAl{Mhx AJIf,:

r{crronb3oBaH}r, pe3yJrbraroB 6uoxmraruecKrD( r{ccJreAoBanufi rM oIIeHKI{

cocTo.f, HH, 3AOpOBbf, qenoBeKa;

urrreprrpsra\r4r4 peyJrbraroB ra6oparopurx u r,IHcrpyMelrrztrlbHbx MeroAoB

rlccneAoBaHur;

rrocTpoeHl/.fl . Avraf Ho3a.

3nanr,rx, ylvteHr{r, HaBbrKr{, rroJrf{eHHble rrpr4 r,Iafrelnuu yre6nofi AktcqurrJILIHbI

<GrEororu.recKaf, xlrMr4f,), neo6xoAraubr AJu ycuerrrHoro u3fIeHI,IrI cJle.e/tolr[D( yre6nrur

Ar,rcur4rrJrr{H: <(Dapuaronorurn), <<PaAuaquoHHuu 14 gKonorruIecKuu MeAI,IqI{HD),

<flcm<uarpur u HapKoJrorr{D), <<SruoKpuHoJrorr{rD), <<KrulunuecKttf, QaprraarororuIrD),
<<Ouronorru>>, <<I(wlrrta.recKtul orIeHKa na6oparopurur uccJreAoBannfi>>; nao.rynefi:

<<Tepauenrrvecxzfi MoAynb 2>>, <Xupypnr.recKuft MoAyJrb 1>, <<BnyrpeHHI,Ie 6oresHrD).

CryAenr, ocBolrBrrrufi co4epxaHne yre6Noro MarepLIaIIa yte6uoft Ancquruznu,
AoJrxeH o6raAarr cre.4yrorqefi 6asosofi npo$eccuouanrsofi KoMrlereHIluefi:
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rIcIIOJIb3OBarb 3HaHr{' O MOJreKyJrf,pHbD( OCHOB€IX [pOqeCCOB Xr{3HeAef,TeJrbHOCTr{ B

opraHr{3Me rleJroBeKa B HopMe u ilpH [aroJroruu, qpuMerrf,Tb ttpI,IHIIITrr;I 6uoxnulaqecKlo<

MgroAoB Ar{arHocrr,rKr{ sa6onegaHl,Ift, ocHoBHbx MeroAoB 6IaoxmrruqecKlo( I,IccneAoBanutit.

B pesynrrare r,Bf{eHprrr yre6noil glacrl}rnJrr{nu <Guororr{Erecrcu x}IMI{D) cryAelrr

AOJTXeH:

3HATb:

cocraB xrtBoro opraHu3Ma qeJroBeKa, crpoeHue u Qusuro-xr{Mr{rrecrue cgofiffsa
ocHoBHbx KJraccoB coe.quHeHzfi: 6emoB, rryKJrer{HoBbD( Kr,rcJror, yrneBoAoB, nururfloB;
Naera6olr,rsM oTr/x coeAr4HeHrfi , uexaur{3MLr peryJrf,rlzrE uera6omrsua;

crpoeHr{e Seprr,renroB; MexaHr{3Mbr peaxqufi, KaraJrr,teupyerrarre Qepuemauu (ua
[pr,rrvrepe [peBparueHr.r.fl 6enrcon, HyKler,rHoBbx Kr{cJroT, yHreBoAoB 14 JII,Imalos);

MoJrerqFJrf,pHbre MexaHra3Mbr peryJrf,rlr{u Aefimsu.s $epueuron (umu pery:rngEu);
Hepapx}ilo peryJrrqukr; Tntrbr KaTaJrr,r3a, rircuoJrb3yeMbre n Qepr'reurauraHbD( peaKrllrD(;

MexaHr{3Mbr oKr.rcJrr,rTeJrbHoro $ocsopunl4poBamufl,, MoJreKyJrf,pHbre MexaHu3Mbr

[poqeccoB sHepferr.rqecKofo colpffKeHr{fl ;

cuHTe3 6ema, [ocneAoBareJrbHocrb vr Mex€IH]r3MbI pearugrft, peryrrqruo vI

gHeprerruecKoe o6ecue.{eHr,re [poqecca; MexaHr.r3Msr Soprr,rupoBttrrr{f, [pocrpaHcrsenuofi
crpyrrypbr 6ema;

rleuHbre peaKrll{u oKLIcJIeHr.tfl u rlD( poJrb s 6uolon{.recKr/x cr{cTeMEx B HopMe LI ilpl4
pA3BIdTUId IIaTOJIOIITIII€CKI/X [pOqeCCOB;

6[oKaurrecKr.re ocHoBbr 3AopoBoro rrtrranufl, u uocreAcrnufi HeAocrarorlHoro

ilLfiArrafl, Ha cocTo.f,Hr{e 3AopoBb, rreJloBeKa;

yMerb:
rIpoBoAI,ITb Xr.rMr{LIeCKI,Ie UCCneAOBAIiULA rro SaAaHHOfi CXeMe, I{CnOJIb3yfl

na6oparopnoe o6opyloBaHlle ra upn6opn;
aH€rJru3lrpoBarb vr o$opurunr uoJryrreHHbre peyJlbrarbl 6zoKavrFIecKLD(

r{ccJreAoBanufi1,

BJIAAETb:

HaBbrKElMr{ pa6orrr Ha upn6opax vr o6opyaonarlvly\ ucrloJlb3yeMbu< B

6uoxurata.recKrD( la6oparopum (cnempo$oroMerpbl, SorosreKrpoKoJlopl{Msqpbl,
rIeHTpr,rOFra, aBToMarr{qecKl{e nrauerxu) ;

MeroA€MI,I KaTIeCTBeHHOTO I4 KOJII,FIeCTBeHHOTO aHaJrl,i.3a FTyKJIeI,IHOBbD( KI{CJIOT,

6erxon, Jrr,[ruAoB, yrneBoAoB, Br{TaMuHoB }I ropMoHoB n 6noronr.IecKoM Marepl{ane.

B panarax o6pasonareJrEHoro rpoqecca rro AaHHofi yre6noit AusrymrrHe cryAeHT

AoJrxeH upuo6pecru He ronbKo reoperr{rrecKr,re 3HaHuf,, rIpaKTI{qecKIde yMeHI,r, I{ HaBrIKI{

tto cttequalrbHocru, Ho r{ pil3Br{Tb csofi rIeHHocrHo-JII{tIHocrHrrfi, .4yxosHHfi rIoreHI[I€uI,

c$oprvrupoBarb KatrecrBa [arpr{ora r,r rpaxAanr{Ha, roroBoro K aKTrrBHoMy fIacrLIIo B

gKoHoMlrqecrofi, upor{3BoAcrseHHofi, corlunJrbHo-KyJlbrypnofi u o6lqecrsennofi xl{3Hrr

crpurHEr.

Bcero Ha r{3yr{eHue yre6nofi AucqurrJruHbr orBoAklTcf, 228 arcaaeMI,rEIecKLD( rlacoB,

r{3 Hr/D( I47 ayWnopHbxl{ 81 qac c€tMocrof,relrHoft pa6oru cryAeHTa.

PercouenAyeMbre Qoprrru rcryrqefi arrecralll{I{: 3aqer (3 ceuecrp), sK3aMeH

(4 cerr,recrp).
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llpr,ruprHrtfr TE MATI,Iq n cxufi TIJIAH

HaunesonaHue pa3rela (renmr)
Bcero

aynr.rropHbrx
qacoB

llpurr,repHoe

paclpeAeneHr.re

ayAHTOpHbrx qacoB

no BHAaM zalastuit

JIeKUT{rd
na6oparop

Hf,Ie

1. BseAeHHe B y.re6nyro Ar.rcurrrJrrrHy
<<EuororuqecKaq xuMuq>>. Crpyrrypa u
$ynrcuur 6e.nrcon

11 2 9

1.1. Ilpe4uer v 3HaqeHr4e 6zoloruqecxofi
xvMLrLr. Eelxn: ceoficrsa u $ynxqran

^|J a
J

1.2. Crpyxrypa 6erxosoft ruolexylrr 4 1 3

1.3. MeroArr BbrAeJreHr4flv oqprcrxu 6erxos 4 I J
2. Oepmeurrr 13 4 9
2 . | . Csoircr Ba v M exaH r,r3M Aeitcretts 6 epNr e uro s 5 2 a

J

2.2. P ery ilflr\ufl ileircrqwq 6epMeHroe 8 2 6
3. BseAeH[e B Mera6olrlrru. EuoloruqecKoe
oKHcJreH H e. IIeHrpaJr b H bre rryrrr rvrera6o.n usua

13 4 9

3.1. BseaeHr{e s Naera6oJrr43M r..r gHepreuaqecxufi

o6uen
a
J J

3.2. UenrpuurbHbre ryrn uera6olzgua 5 2 J
3.3. Euonorprr{ecKoe oKLrcJreHI4e 5 2 3

4. O6rvren u OyHrurrrr yrJreBoAoB t6 4 t2
4.1. VrneBoAbr. AHaepo6urre ryrr4
I4crloJrb3oBaHnfl rJrroKo3bl B KJrerKe. O6r*aeu

fJII,IKOfCHA

5 2 ^|J

4.2. Aepo6nsrfi pacnaA rJtoKo3br. flyrra
uera6olz3Ma rrupy Buta. fruoxoueoreHe3 5 2 J

4.3. BropurrHbre rryru o6ueua rJuoKo3br. O6tren

Spyxro:rr v rarraKTo3br. HacreAcrBeHHbre
HapyrueHr,rs o6uesa yrneBoAoB. Bluxune
fopMoHoB Ha ypoBeHb fJrroKo3br B KpoBr4

6 6

5. O6naeH u SyHrcqur{ Jrr{rrr{AoB 18 6 t2
5.1. Kraccu$uxaqvfl nuilv1oe. IlepeeapvBaune v
BcacbIBaHr4e nv [r{AoB. TpaHcnoprHbre Sopuu
nr.rnHAoB B KpoBI4

5 2 a
J

5.2. Pecaures nz[r.rAoB B [eqeHr4.
BHyrpnxreroqHbrfi o6lleu xr4pHbrx Kr4cJror

5 2 a
J

5.3. O6ueH xoJrecrepona. Kerouonue reJra 5 2 3

5.4. Peryrrr\krfl o6ueHa nr.rrr.rAoB. HapyrueHrar
Jrr4rrurAHoro o6MeHa

J 3

6, O6naen flpocrbrx 6errcos rr aMrrHoKucJror 11 2 9

6.1. fIepeBapHBaHHe 6enxos. Ilyrra 7 I 6
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HauNreHoeaHV e pa3,uena (revru)
Bcero

ayAr,rropHLrx
qacoB

llpnrraepuoe
pacIIpeAeneHHe

ay.qr.rropHbrx qacoB

no BHAaM zausrui,t

JIEKUI.IH
na6oparop

HLIC

PICIOJIb3OBAHVfl AMHHOKI,ICJIOT B KJIETKE

6.2. O6egBpexvBaHr,re aMMr4aKa. Cyw6a
6e:a:orucroro ocrarKa aMr4HoKt4cJIor.

floxasareJrr4 a3orr4croro o6ueHa
4 1 J

7. O6vreu HyKJreorporerrHoB. Crpoeune u
crrHTe3 HyKJrerrHoBbrx KHcJror. EuocuHrer
6errcon. MeroAur MoJrercyJrqpHofi 6nonornn

l4 5 9

7.1. CrpoeHr4e ra o6ueu HyKJreo[poreuHoB 4 I 3

7.2. Bwocr4HTe3 HyKJrer4HoBbrx Kr4cJror lt 6erxoe 5 2 3

7.3. ConpeMeHHbre MeroAbr MoneKynrpnofi
lwolorvtu v vx [pr4KnaAHoe 3HaqeHHe Anfl
MCAHII}IHbI

5 2 3

8. Pery.naqun o6rr.reua BeurecrB. Euoxunaus
fopMoHoB

16 4 t2

8.1. OcnoBHbre MexaHH3Mbr perynrrlur4
Mera6onu3Ma. MexaH[3M Aef4crBvu, ropMoHoB

8 2 6

8.2. Btrus:aue BaxHefiurax ropMoHoB Ha

Mera60nr43M
8 2 6

9, Euoxnnaufl opraHoB rr rKaHefi t7 5 l2
9.1. Buoxprl.r,trflKpoBH 7 1 6

9.2. BwoxvMvtfl rreqeHu 4 I a
J

9.3. Ezoxwl,r,nflMbrrxu I 1

9.4. Euoxr4l.r,Lrs. coeAr4HzTerruofi TKaHr4 1 I

9.5. BzoxLru:afl HepeHofi cucreMbr 1 I

9.6. EraoxLrultr, nor{eK I4 MotIH
a
J

a
J

10. Euoxul,tnfl rIuraHIrfl 13 4 9

10.1. HesaMeHr4Mbre $axroprr fivraunfl.
Buranaunu. flpuvanu v 6woxwxruueeKl4e

xapaKTepwc^tprKpr cr4HApoMa HeAocraroqHoro
ilIdTAHIlfl

5 2 a
J

10.2. Boaa 14 MI,IHepaJIbHbIe coJIH 5 2 3

10.3. O6laen KanbIILIn kt $oc$opa.
MuxpoaneMeHTsI

-J .,
J

11. Llurerpaqrrfl Mera6ortlsN{a 4 I 3

12. OcHonur KJIIrHHqecxofi 6uoxuvruu I 1

Bcero qacoB 147 42 105
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CoArpxAHuB yrrrEHof o MATErTIAJIA

1. BneAeHue B yve6Hyro AncrlurrJrlrHy <<EHororrqecKaq xrMrc>).
Crpyrrypa u QynKrlr{r 6e.nrcon

1.1. flpeqruer H 3HaqeHue 6uo.noruqecrcofi xr{MHH. Ee.nrcu: caoficrsa tl
{yHrcrruH

B axue fi urr4 e 3Tarr br pa3BrTlafl, 6 uor oru.recxofi xvMnkr. Mecro 6H ororu.{ec xofi
xvv^prtt B MeAHrrprHcKoM o6pasonauuu. OcuosHrre pa3Aenbr u Ha[paBJreHr4, B

6uororu.recrofi xvMutv. O6rexru 6uoxuuuqecKoro r4ccneAoBaqqrfl.. MeAuunscxas
1uoxutvtuq. Pom 6uororuqecxofi xnMr4r4 B noHlrMaHlala B3avMoorHorxesuit qeroBeKa

14 oKpyxaroutefi cpeAbr.

Orxpurne aMHHoKrzcJror, craHoBJreHr4e nenruAuoft TeopH14 crpoeHnfl.
KnaccraSaKaun, 6erxos ro SyHxqurv, Sopue 6erxonofi MoJreKyJrbr, creleHr4
CJIOXHOCTI4 COCTaBa.

@zsuxo-xr4Mr4r{ecKr4e csoftcrsa 6erxos u 6erxosbrx pacrBopoB.

1.2. Crpyxrypa 6e.nrcoeofi rvroreKyJrbr
flepuauHaq crpyKTypa, Tprrrbr cnxsefi, csoficrsa [errruAHoit csszu. MeroAsr

r4ccneAoBa:aprfl nepBr,rr{Hofi crpyxrypu. Pa^:nuqvs, aMVHoKHcJrorHoro cocrasa 6erxoe
pa3nl4qHbrx opfaHoB v txauefi, 3HaqeHrre 3Toro Qaxra B 6uoxutntuu rrvraHnfl.
Irlsr\aeuenuq 6erxoBoro cocraBa rxauefi B oHToreHe3e u npu sa6oJreBaHr4rx.

KonQopua\vfl, rroJrarrerrrrarnofi qerrr4. Bropnvnafl crpyKrypHar opraHr43arlur,

Tr4rrbr BTopurrHofi crpyKTypbr, ponb BoAopoAHbrx cBr3efi B ee cra6vrwr3a\wv.
Ha4nropnqHa, crpyKrypa h ee rr,rrrbr. Tperuuuar crpyKrypa. Pons cra6oro
BHyrpzMoneKynqpHoro B3ar4MoAeitctsus B cta6utuza\vLr [pocrpaHcrseHHofi
crpyKTypbr lr rd3MeHeHurx xonQoprua:1zu.3asucIaN,{ocrr 6uororltr{ecKofi axrnsHocru
6erxor or xoH$oprvrarlr4oHHbrx usN4eHeHrafi. [euarypaqraa 6erron, o6paruvocrr,
AeHarypauuu.

9ernepruqHafl. crpyKrypHaf, opraHu3arlr,rfl 6enxon. @yHxqr,roHulrrbHbre

oco6eHHocru 6erxoB c qerBepruvnofi crpyxrypofi.
Croxurre 6emu. O6urue [peAcraBileHnfl o crpoeHr4r4 cJroxHbrx 6erxon,

crpoeHne npocreruqecKux rpyfin, Tr4[br ceqsefi MexAy ano6errou v
npocrerr4qecrofr rpynnofr .

Cnoco6Hocrb K cueqnQaqecKuM B3akrMoAehcteusNt KaK ocHoBa

6uororH.{ecKr4x Synxqufi ecex 6erxos. floHqrr,re KoMnneMeHTapHocrb. Ilura:a1st u

$ynrqur 6erxon. O6parulaocrb cBq3 brBaHlnfl .

1.3. Meronst BbIAeJIeHla.fl u orrucrrcrl 6errcos
Mero4rr QpaxqraoHzpoBaHu fl, kt otucrxu 6erxoB : ynbrpalleHrpn$yrupoBaHlle,

ynrrpaSunbrparruq, oJreKrpoSope:, rz3o3JreKTpo$oxycupoBaHr4e, xpoMarorpaSut.

fiuas:;az v ero rrpr4MeHeHr4e B MeAr4rIHHe. Cuoco6rr [onyqeHl4, 6errosslx
lpe[aparos. MeroAbr HAeHrra$uxaqnu 6erxos, Becrepu-6ror.

KolnqecrBeHHoe o[peAeneHr4e cyMMapHbrx vt t4HAVBt4Ay€LnbHbIx 6erxoe ua

ocHoBe nx 6uororr4r{ecKr4x csoficrn.
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@epueurrr
Csoficrna rr MexaHH3M Aeficrsrq Qepnaenron

Itlct opulr orKpbrrr4, u Lrcy .teHux 
Qeplae HToB. Kn acc u Q vKa\Hfl, H HoMeH Kn arypa

SepueHron. Csoficrsa Seprueuron. 3aszcr4N4ocrr cKopocrr4 $eprtaeurarr4BHbrx
peaxul4fi or reMrreparypbr, pH, xouqeurpaqnfr Seprtreura w cyicrpara. OAuo- H

AByKoMrroHeHrHbre Sepnenrrr. Ko$epueHTbr, xnaccraSraKauufl. Ko$eprueHTHbre

$yu rur,rn BoAopacrBopr4Mbrx BHTaMr4HoB.

EAuuHqu I43MepeHr{, aKTr4BHocrr4 SeplaeHroe.
2.2. P eryJrfl urrq Aefi crsrq Sepurenroa

KOHKypeHTHOe

xosaneHrHofi
xou$oprr,ra\Lwt

Seplaeuron B MexaHu3Max Kar€Lrru3a peaxqufi. EcrecrseHHbre v LrcKyccrBeHHbre
ururu1uropbr aKTprBHocrH. I4cnom:oBaHr4e usru6uropoe $epueHToB B MeAr4rrr.rHe.

CrpyxrypHar opraHrz3arruq $eprraenron B KJrerKe. Pazru,twfl, $epveHrnoro
cocraBa, KJIeroK, opraHoB v rxasefi. OpraHocnequ@uuecxue $eprtaeurrr.
Onpe4ereHue aKTHBHocTH Seprraenron B KpoBrr c AnarHocruqecxofi qenbro;

Qeplaeuron rrJra3Mbr KpoBr4. IrI:o@epvreHrbr. @epueHru KaK

cpeAcrBa. <DeprraeHTbr KaK aHar,vrvv'ecKr4e peareHTbr B

2.
2.1.

MexaHuslarr perynqqurz
uuru6upoBaHtre ) illnocrep[qecKue
uo4n$nxarJlala crpyKrypbr. Polr

aKTr4BHocrH QeprraeHron:

Qepueumr, perynrrlt4, nyreM
KOOuepaTHBHbrx n:rraeseuufi

npoHcxoxAeH14e

neKapcTBeHHbre

la6oparopHblx HccneAoB aHtrrx, nuuo6uln3oBaHHbre $eprueHru.
3. BscAeH[e B Mera6orusur. EuororuqecKoe oKr{cJreHr{e. IleurpaJrbHbre

rlyru Mera6o.[[sMa
3.1. BseAeHHe s rvrera6oJrr{3M r.r 3HepreruqecKr.rfi o6naeu

floHqrue o vera6oJrr43Me, uera6oruqecKnx flyrqx. @oplau uera6oruqecKlrx
nyrefi. MeroArr [ccneAoBaHlafl o6veua BerrlecrB, r4ccneAoBaqqte Ha UenoM
opraHu3Me t{eJIoBeKa, opraHax, cpe3ax, KJreror{Hbrx Kynbrypax. fovoreHarlr rxauefi,

SparquoHupoBaHue roMoreHaroB, cy6xleroqHbre crpyKrypbr. BrrAeresue
Naera6oruros vt Qepueuron, o[peAeJreHHe [ocneAoBareJrbHocrrr npenparqeunfi
cy6crparos. IrlsororrH bre MeroAbr. MeroArr MoAenr4po BaHufl kt cvHTe3a.

Cxeua Kara6orusN4a ocHoBHbrx BeulecrB yrJreBoAoB, xr4poB, 6erxos.
IloHqrrae o cuequQr4qecKr4x rryrrx 14 rreHTp€LnbHbrx rryrrx rraera6orusrura. fIoHflTlae
<uera6oroH>. Csr3b MexAy aua6owtzMoM r4 xara6oru3MoM.

3.2. Ileurpa.nbHr,re rryrrr Mera6orHsMa
OxuclureJrbHoe 4exap6oxcvilvpoBaHne fiLtpyBara (oArBK),

nocneAoBareJrbHocrb peaxqzfi u xapaKTepucrhKa SeprraeHroe v xo$eplaeuron.
flou-s:rze <nonuQepueururrfi KoMrrJreKc)). Css:u OIIIBK c qerrbro repeHoca
3neKTpoHoB u nporoHoB. MexaHHsMbr peryn flr\vLt.

I-{nru JrHMoHHofi rucrorbr: rrocJreAoBareJrbHocrb peaxqufi H xapaKTepr4crr4xa

Qeprtaenroe. Csser qr,rKna Jrr4MoHHofi xncrorbr c ueflbro [epeHoca 3neKTpoHoB I4

nporoHoB. Mexanz3Mbr pery nfl\vvt. <Dyu xquu III4Kna JIHMoH Hofi rcucloru.
3.3. Euo.nornqecKoe oKIrcJreHHe

3H4eproru4qecKr4e Ir 3K3eproHr4r{ecKae peaKrrl4l4 B xHBofi uerxe. floHsrue
(MaKpogpr>. OxucJreHr4e KaK ocHosHofi rryrb [onyr{eHl4, sHeprl4t4 B xI,IBofi xlerxe.
Mexauugurr oKr,rcneHHfl: nepeHoc 3JreKTpoHoB, [pr4coeruHeHlle KI4cnopoAa K



cy6crpary, AernqpvrpoBaHr,re. [erz4poreHa3br, crpoeHue Lt ponb xoQepveuroe

Aerr4AporeHa3. [enu oKr,rcJrr4TeJrbHbrx peaxqufi .

Crpoeuue Mr{roxoHrpvf4 v crpyKrypHafl opraHr43arlr4fl Uerrr4 rrepeHoca
3JIeKTpoHoB Lr rlporoHoB. flonuQepMeHTHbre KoMrrJreKcbr uuroxougpufi v wx

cTpoeHlIe.
MexaHrasNarr o6pasonaHraa aAeHo3uHrpuSoc$ara (ATO) B KJrerKe.

Cy6crparHoe SocSopI4nI4poBaHkte, oxr4cJrnreJrbHoe $ocSopunupoBaHr4e. MexaHasN,r

SocSoprznnpoBaHrrr. I4uru6uropu rKaHeBofo AbrxaHr4, pt

SocQopz nvpoBaHnfl. Paso6qeHue OKI4CJII4TEJIbHOfO

OKI4CJI14TCJIbHOfO

OKPICJIITEJIbHOfO

6[ororlr.recKafl ponb. YuesoArr [zur4, norpe6uocrb B yrJreBoAax.
I-{enrpamHaq peaKrrnfl yrneBoAHoro o6rueua. Anaepo6Hufi pacua4 urroKo3br

(auaepo6Ha.,I ArlxoroMl4fl, TJIHKoJII43). fnuxorrzTuqecKafl oKcr4lopeAyKrlr,rs; rrupyBar
KaK aKllenrop BoAopoAa. Cy6crparHoe SocSopannpoBaHue. [pyrue aKuerrropbr
BoAopoAa B aHa3po6srrx ycnoBprrx, crrr4proBoe, MoJror{HoKr,rcJroe 6poxeukre v vx
ponb. CrpyxrypHar opraHn3arlnfl npoqeccoB fJrr4KoJru3a B KJreTKe, per'yJrrqn,

BbrxoA aHaepo6noro oKHcreHHqaHaepo6uofi AuxoroMr.rr4. SHeprera.recruft
DIIOKO3bI.

Ceoficrea v pacflpocrpaHeHr4e urr{KoreHa KaK pe3epBHoro rroJrr4caxapula.

EnocraHre3 rJrr4KoreHa. Mo6unzsa\kts. rJrr4KoreHa. Pons ropMoHoB B perynsrlr4u
pe3epBHpoBa]Ij^]/lfl u tnqo6utru3a\vLr fJrrrKoreHa. fruxoreHo3br pr afJrr4Koreo3br.

4.2. Aepo6urrfi pacrraA fJrroKo3br. llyru vrera6o.nulpra rrpyBara.
furoxoueoreHe3

Aspo6nr,f,t pactag rJuoKo3br: o6urue peaKrruu c rJIlIKoJII43oM. OxucrureJlbHoe
4exap6oxcr4nupoBaHr4e r,vpyBara. rIHKn rprzxap6oHoBblx KHcJIor KaK grarlbl

aspo6Horo pacfiapLa rJuoKo3br. 3uepreruqecxufi BbrxoA oKr4cJIeHI4, rJIloKo3bI B

aspo6nux ycnoBuf,x.
flnpynar KaK qeurpa.nruufi uera6orur. fmoxoueofeHe3, ocHoBHbre

cy6crparbr Arq cr4HTe3a rJrroKo3br B KJrerKe. Krroqeerre $epvreHTbl I'JlroKoHeoreHe3a.

Perynxqufl rJrroKoHeoreHe3a.

4.3. Bropuvuure ryru o6nreua rJrroKo3br. O6nreH Spyrcrorur v
raJraKTo3br. HacreAcrBeHHbre HapyureHuq o6nrena yrJreBoAoB. BrHquHe
fopMoHoB Ha ypoBeHb fJrrcKo3br B KpoBr,r

fleurosoQocSarusrfi OepueHrurryrb oKr4creHr4q fJrroKo3br (anorourar).
3uaqeuue oKacJrureJlbHoro 3Tana

$oc Q opun r4po BaH 14 s w csoitcma pa:o6 urnrel e fi .

Polr KllcnopoAa B rlpoqeccax oKHc ileH:afl B KJrerKe. OxcaAa:rr 14 oKcr4reHa3br.
ArtltsHrte $opuu KI4cJropoAav vx ponb B [poqeccax xr43HeAerreJrbHocru. Kparxax
xapaKTepvcrvKa SeplaenrarllBHbrx (xaranasa, [epoKczAa3br, cynepoKcu44ncuyra:a)
v ne$epuenraruBHblx 3BeHbeB aHTHoKcHAaurHofi cr4creMbr. Polr Qarropon
sHeuHefi cpeAbl B aKTl{Baur.rr4 cso6oAHopaAHKanbHoro MexaH[3Ma noBpex ile]Hi1^fl

KJreTOrrHbrx cTpyKTyp.
4. O6vren r Qynrcuur.r yrJreBoAoB
4.1. Yr.nenoAut. Auaapo6uue [yr[r r{crroJrb3oBaH[fl rJrrorco3br B KJrerKe.

O6rvreH rJrHKoreHa
Knaccu$vKa:1iafl yrneBoAoB. OcHosHrre yrneBoAbr xrrBoTHbrx t4x

OKPICJII4TCJIbHOTO 3TATIA. anoToMI414.
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Heorucruremurrfi 3Tarr rreHrosoSocSarHoro rryrlr, ocHoBHbre Qeprurenru. Csqgr
nenrosoQocSaruoro [yrl4 c rJrr4KoJ]r43oM. PacnpocrpaHeHr4e neuroro$oc$aruoro
rlyrr4 B KJrerKe u 6uororr4r{ecKatr poJrb. Perynrqu, [poqecca anoroMr4r,r.

flyrr rnrcKypoHosoil KprcJrorbr. OcHoeHrre peaKur.rr4. Euo"noruqecKas. poJrb.

Csssr c rreHTo3oQocQaruuM rlyreM I4 rJII4KoJIlI3oM.

O6uren caxapo3br, JraKTo3br 14 Mzurbro3br. O6rraen Spyrrossr r,r raIIaKTo3bI.

HacreAcrBeHHbre HapyueHu, o6iuesa MoHocaxapr4AoB t4 AI,Icaxap[AoB:
rilrraKTo3errarax, QpyKTo3yprr, HerrepeHocr4Mocrb Spyrcrosr\ ArcaxapvAoB.

fopuouarbHafl, perynqur4, ypoBHq rJuoKo3bl B KpoBI4. Porr vneyilvua,
aApeHanr4Ha, fJrroKaroHa, fnlo KoKopTt4 KocTepol4lo B.

MeroAu KoJrr4rrecrBeHHoro otrpeAeneHuq rrroKo3bl B KpoBpI.

5. O6preu r.r Qyurunll JIITTITAoB

5.1. K.naccuQrrKarllls JIHnITAoB. [epeBaplrBaH[Ie
JrrrrrHAoB. TpaucuoprHbre Qopust JIHTIHAoB B KpoBlr

flouxrue o nr4rrraAax. Ouurseurre v HeoMbrr.seMbre nr4rrr,rAbr. flpocrue v
cJroxHbre rru.rwrilbr. flnnup.:.;r nr4uleBbrx rpoAyKToB. Tpe6onaHaa K JIHIHAHoMy
cocraBy rpoAyrcoB tturaHufl. IlepenapnBalakre nnrrrlAoB: 3Mynbrl{poBaHue,

Qeplaeurarunurrfi rnApoJrr43, Mr4ueJrnoo6pa:oBaH14e. Porr xeJlqHbIx KI4cJIor.

Hapyruerus rrepeBapvBaurfl I4 BcacbIB aHWfl .

PecuHres Jrr4[HAoB B KJrerKax Kr4[reqHr4xa. TpaHcrroprHble Qopuu JII,III4AoB B

KpoBr4, xr4JroMr4KpoH KaK TpaHcnop rHafl Sopnaa 3K3oreHHbIx n I4n I4AoB.

5.2. Pecuure: JrHrrHAoB B rteqeutl. BuyrpnKJreroqHufi o6ueH xHpHbIx
KHCJIOT

PecuHres nI4nI4AoB B [er{eHr4 u o6pa:oBaHr4e nl4rroflporevHoB or{eHb uzsxofi
rrJrorHocrrz (JIIOHII). Jlzuouporer4Hnr4ta3a kr ee ponb e o6N,reHe nr4rorporeuHoB
KpoBr,r.

MexasugMbr aKTr4Br4poBaHH, xr,rpHbrx Kr4cJror. TpaHcnopr xHpHbIx KI4cJIor B

Mr4ToxoHApr,rpr, ponb KapHr4TuHa. b-oxr4cJreHr4e xr,rpHbrx KktcJror - cuequ$H.{ecxufi
rryrb xara6oru3Ma xrapHbrx Kr4cJror. @eprtaesrrr b-oxprcile:anfl. Oxuclesue xHpHbIx
KLIcJIoT c Her{erHbrM rrr,IcroM yfnepoAHbrx aroMoB. Ceqsr b-oxt4 creHuq c

Qeprllenrarr,ru rKaHeBoro AbrxaHufl,, 3Hepreruqecxvia BbIxoA oKI4cneHI,L xllpHblx
K14CJIOT.

[pyrne rryru oKI4cJIeHI,Is xI4pHbIx KHcJIor u wx

r4 c rronb3o BaHlafl, arrusn ofi yxcycuofi KI4 cJIorbI.

3HaqeHHe. flyrr,r

Euocuure3 xr4pHbrx Kr4cJror. Oco6esnocrr4 crpoeHl4, cLIHTera3bI xI4pHbIx
Kr4cJror. Ponr nyrefi o6rreua rurroKo3br B cI4HTe3e xI,IpHbIx KI4cJIor.

B ucoxosenpeAenbHbre xr.rpHble KHcJIorbI.

5.3. O6vreH xoJrecrepora. KeroHoBble reJla
CuHres rr{ApoKcraMerunrnyrapun-KoA, ero ponb. Mexauugurt ct4HTe3a

KeroHoBbrx reJr vt ux 6uolorurlecxafl ponb.

BoccrasoBneHue rr4ApoKcuMerr4nrnyrapran-KoA B MeBiLiIoHoByro Kl,Icnory.

ClrHres xonecrepona. Pery rflir4fl, cHHTe3a xoJrecrepona. TpaHcrlopr xonecrepoJla B

KpoBH, ponb JIIIOHI, nr4[o[pore[HoB ulrsxofi rJlorHocrl4 vt nu[orporel4HoB
srrcoxofi rrJrorHocru B MexaHr43Max rpaHcnopra xonecrepoJla B opraHI,I3Me
r{eroBeKa. flpenpauleHr4e xonecrepona B xerr{Hble KI4cJIorbI. BuneAeune

}t BCaCbIBaHHe
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xonecTepoila v3 opfaHr43Ma qeloBeKa. KonHrrecTBeHHoe ollpe.4eJleHple co.qepxaHl4,

xonecrepoJra H ocHoBHbIx Sparqufi lunonporeuHoB B KpoBI4.

5.4. Pery.naquq o6MeHa Jrr{trHAon. HapyureHuq JII{rtIrAHoro o6rueua

PesepnnpoBaHue u uo6ulv3aql,rs. xr4poB B xupoBofi rxanu; ropMoHailbHafl,

peryJrrrlr{f,. Tpaucuopr xr4pHbrx Kr4cJror rlo KpoBIa. Polt pe3epBnpoBarr4fl, H

Nao6urr,rsaqlrla xlrpoB, HapymeHr4e grl4x npoqeccoB nph oxI4peHI4I4.

fnnepxolecreponeMLrfl Lr ee [pr4r{Husr. Xelr{exaMeHHas 6oresur. Euoxutr,tus
arepocKnepo3a, Qarcropu pr4cKa. EuoxuuuqecKue ocHoBbI Jler{eHplfl u npoSunaKTI4KI4

fr4nepxonecreponeMuv u arepocKnepo3a.
@oc$onu[r,rAbr v rJrr4KoJrr4[r44br, MexaHr43Mbr vx cI4HTe3a v pacrlaAa.

HapyIxeHI,Ifl
6.
6.1.

KJIETKC

<DocQonzril3br. <Dynrqura Soc$orunrrAoB vt uIrKoJIrIrI4AoB, BpoxAeHHbIe

o6ueHa srvx coeAuueuufi .

O6pren [pocrblx 6errcos ll aMHHoKlrcJror
IlepenaprrBaHrre 6eflrcos. [Iyru HcnoJlb3oBaH[fl aMI{HoKHcJIor B

fluuresrre 6enxu KaK HcrorrHHK aMrrHoKHcJIor. Tpe6onanur K 6elxonouy
rrr4TaHrrro. flepeeapvBaHvre 6erKos. 3Hlo- LI 3K3orle[Tla4a3br xenyAotlHo-KnueqHoro
TpaKTa. BcacrrsaHr4e aM[HoKr4cJror. fuuesze 6erxos B Kt4[Ier{HI4Ke. Asorucrrrfi
6alanc opraHu3Ma qeJroBeKa: rroJroxuremHufi, orpl4qarelruttfi, a3orl4croe
paBHoBecr4e.

Aunuoxucroruufi Qo*ra

0oraa.
KJIeTKI4: HCTOT{HI4KI{ kI [yTI4 LICIIOJIb3OBAHUfl

Mexasugusr xara6orusN,Ia aMI4HoKI4cJIor.

aMuHorpauc$epa:rr. TxaHesaq v BHyrpl4KneroqHas

cnequ$u.rHocrb rpaHcaMl4Ha3 v ee 3HaqeHI4e. flprrvroe v He[pqMoe

Ae3aMI4HHpoBaHI{e aMI4HoKr4cJror. Euororn.{ecKa-lt ponb Ae3aM14HHpoBaHI,Ir.

I-{enrpanruax ponb rnyraMaHoeofi Kr4cJIorbI B o6ueue aMI4HoKHcJIor.

flexap6oxcnnr4poBaHrae aMr4HoKr4cJror. Euoreusrre aMI4HbI, [poucxoxAeHI4e,

Qynxuran. Oxncneuue 6uoreuHblx aMI4Hoe. ANauHoKcI4ra3bI.

Ponr orAeJrbHbrx aM[HoKHcJIor. Meruosltr u S-aAeHo3I4JIMerI4oHuH, cI4HTe3

KpearnHa, aqpelailvH4 Soc$arra4oe, Merr4nr.rpoBaH:ae Ae3oKcl4pu6oHyxneuuoeofi
14crorrH14K oAHoyrnepoAHbIx rpynn. IIunorpoIIHbIe Sarcropu.
v SenunaraHI4Ha, HapyueHnfl o6rrlesa 3TI4x aMI4HoKI4cJIor:

aJrKanroHypvfl, ats6ule^uzl.r,. Cusre: ropMoHoB, [poI43BoAHbIx

6.2, O6esnpexlrBaHHe aMMHaKa. Cyar6a 6esarorncToro ocTaTKa

a M rr H oKrrcJI or. floKasareJr lr a3orll cro ro o6nreu a

Ocnonusre r4crorrHrrKr4 aMMuaKa B opraHu3Me qeJIoBeKa. flyru t{cnoJlb3oBarafl

u o6e:npexzBaHr4s. aMMlaaKa: BoccraHoBnTeJrbHoe aMI4HI4poBaHt4e, cI4HTe3 aMI4AoB

guxap6onoBbrx Kr,rcJror, o6pa:onanne rap6aivroul$oc$ara. flyrauuuzt:a IIoqeK I4

rrer{eHrr. O6pa:oeauue vt BsrBeAeHue corefi aMMoHI4.s. Axrusauaq rJIyraMHHa3bI

lorreK npu arlr4Ao3e. Euocuure3 Mor{eBI4HbI, fiponcxoxAeHue aroMoB a3ora

M orreBr4 Hbr. Hapy rue HVfl cLtHT e3a v Bbr BeAeHus MoqeBI4 n rr. fpy rl4 e uBorcoAepxaulue

ue6elxonbre MoJrexynbr [na3Mbr KpoBr4,3HaqeHI4e o[peAeneulafl I4x coAep)KaHzfl.

Ilyrra HcrroJrb3oBaHtts. 6egagorucroro ocrarKa aMWHoKI4cJIor: cI,IHTe3 HoBbIx

aMr4HoKnclor, o6pa3oBaHr{e urroKo3br (unxoreuHble aMI4HoKI4cJIorbr), o6paeoBaHVe

AMHHOK14CJIOTHOfO

TpaucaruaHI4poBaHHe,

Kr4crrorbr (ru{K),
O6rureH THpo3I4Ha

SeuznxeroHypwfl,,
Tr4po314Ha.
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KeroHoBrlx reJI (xeroreuHbre aMr{Hoxucrorur), rrpflMoe oKr,rcJreHue, rrpeBparrleHue B

JII4II r4Abr [pr4 Hapy ureH r,r.rrx 6 er xoeo ro rruTaHr4r.

7. O6naeH HyKJreorporer{HoB. CrpoeHue
KlrcJror. Euocu ures 6er rcor. MeroAbr MoJreKy.na puofi

7.1. CrpoeHne n o6rvreH HyKJreo[porer{HoB
Vlcr opw orKp brrn, HyKneorpore HHo B. Hy xre n noBbr e Krr cJr orbr.
Oco6enHocrn uepnuuuoil crpyKrypbr HyKnelrHoBbrx KrrcJror. Csqss MexAy

Hyxneoru I.aM:a. BropuuHar crpyKrypa HyKne14HoBbrx Kr4cnor: oco6eHuocru
Bropl4tlHofi crpyxrypu lHK u pra6onyxJreuHoBofi xucrorrr (PHK), rr4rbr cu:efi,
cra6utuzr4pyroulrx Bropr4rrHyro crpyKrypy. TperuqHar, crpyKrypa, poirb 6erxos e

opraHI43aqI4I4 rlpocrpaHcrneuuofi crpyrcypbr HyKJreHHoBbrx Kr4cJror. Crpoeune
pu6ocorra. llonapra6ocoMbl. I4u$opuocoMa r.r Marpr4r{Har PHK, rpaHcroprHa, PHK,
crpoeHr4e pr Synxuuz. Crpoenne xpoMocoM.

leuarypaqrr HyKner4HoBbrx Kr4cJror. f w6pugvr3a\vfl AHK-AI{K, AHK-PHK.
MeroAu 14 ccneAoB anvrfl, crpyKTypbr HyKn er,rHoBbrx Kr4cJror.

PacuaA HyKner.rHoBbrx KrrcJror. Hyxneasu xenyAorrHo-KurrreqHoro rpaKTa.
PacnaA [ypr4HoBbrx HyKneorrr.qoB, o6pasonaune Mo.{erofi Kt4 cJrorbr. Cuures
nyppIHoBblx HyKneorHAoB. Cy6crparbr cr4HTe3a, KJrloqearre QeprtaeHTbr Lr peryns\Ltr
c[HTe3a rryp]rHoBbrx HyKneoTr4AoB.

PacuaA \LtpvMu1r.rHoBbrx HyKneoTr,rAoB AO KOHeqHbrx npoAyKToB.

flpegcraaJleHl4, o cuHre3e: cy6crparbr r4 Qepuenrrr cuHre3a.
PacraA KJrerorrHbrx 6erxos r4 HyKne[HoBbrx Kr,rcJror. Bperrar 6uororu.recKoro

nonypacrraAa 6erxos v HyKner4HoBbrx Kr4cJror. @epueurrr, KaraJrr43r4pyroulr4e

[poqeccbr pacnaAa 6erxos pl HyKJrer4HoBbrx Kr.rcJror. Ilon:ropnoe r4crroJrb3oBaHr4e

HyKneo3r4AoB pr a3orr4crbrx ocHoeauufi g.nfl cHHTe3a HyKneorHAoB. Hapyruenur
o6rraeua HyKneornAoB.

7.2. Buocuure3 HyKJrerrHoBbrx Kr{cJror u 6e.[rcoe
CuHres AHK, cy6crparu, Qepueuru, ycnoBr4fl cr4Hre3a. Penruxauus KaK

cuoco6 repeAaqn nnQopnaaqun or Marpr.rubr K rrpoAyKry peaKr{rrr4. O6paruar
TpaHcr(pr4 trrJzrfl,, 6 uoro raqec Ka, pon b o6paruofi

Euocunres PFIK (rpaucrpuntllr^x):
TpaHcr(pt4iluvtr4.

cy6crparu, Qepueuru, ycnoBr{,
rpaHcKpr4rrlr4r4. Tpaucxpurrrr4q xax cuoco6 repeAaqr4 rznQopuaqrau or ffiK Ha

PHK. Euocuures pu6ocoMHbrx, rpaHcnoprHbrx vt Marpr4qHbrx PHK. Mexanusuu
perynfl rlur4 rpaHcKpHrrrlr4 r.

Buocnsres 6erxos. Elrororuqecxufi (auuHoxucnorurrfi, HyKJreoruansrfi) xoa
r,r ero ceoficrea. A4anrop*afl ponb rpaHcrropruofi PHK. Pexoruuuus. BuocllHre3
aM14HoarrHn-rPHK: cy6wparrar, cneqnSauHocrb aMr,rHoarrnr-IPHK-cHHTera3.
MexaHusl4rr v 3Tarrbr rpaHcnflur4n. Perynrqax rpaHcltflUut4. YnranepcanbHocrb
6[ororu.recKoro KoAa 14 MexaHr43Ma cr4HTesa 6erxoe. AHra6r4oruKr4 - uuru1vtropbl
cI4HTe3a HyKnerlHoBbrx KracJror u 6erxoa.

flpoqeccraHr HyKner4HoBbrx Kr4cJror r 6erxoe. Xapaxrep r43MeHeHnfi crpoeHl4,
HyKner4HoBbrx KHcJror n 6erxoB rrocne r4x flepBlarlHoro cI4HTe3a.

u crrHTe3 HyKJreHHoBbtx
6ttotorwu
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7.3. ConpevreHHble MeroAbI MoJler(yJrrpuofi 6wotorur u Hx rpr.rKJraAHoe

3HaqeHr{e Afl q MeA[rIr{ H br

llonurvrepa3Has rlerrHa, peaKrlr4fl: 3Tarrbr r4 rrpltMeHeHue. Eror-auarr,rs ffiK ra

PHK. fesouuafl AaKTHJrocKoIIHr.
OupegereHue rrocJreAoBareJlbHocrn HyKneort4aoe AHK MeroAoM CeulNepa.
KnonrzpoBaHue, reHHaq ltHxeHepI4r.
8. Peryrnqus o6ueua Beruecre. El,toxltMHfl ropMoHoB
8.1. Ocuosurre MexaHrr3M[,r peryJrqurrH naera6ornlrua. MexaHHsru

Aeficrsuq ropMoHoB
Perynaqraq o6NaeuHbrx [poqeccoB [yreM n3MeHeHLrfl aKTI4BHocrn SeprtaeHToB

(axrunnpoBaHne u urtruluponaHrae), r43MeHeHHfl Korr4r{ecrBa SeprraeuroB B KJIerKe

(uu4yxqufl H pe[peacvfl cr4HTe3a, r43MeHeHHe cKopocrer pa3pyr.reHl4fl QeprnreHroe),
lr3MeHeHI,L lpoHl,IuaeMocrl4 KJIeroqHbIx iraenr6pau.

fopnrouanbHafl perynrquq KaK cpeAcrBo MexKJrero.{Hofi v uexoprauHofi
KoopAuHarruu o6ueHa BexrecrB.

Knaccu$vKarryfl ropMoHoB rro xr4Mnrrecxofi crpyKrype, Mecry o6pa:onauur,
MexaHH3My Aeficrsr4q. KrerKr,r-Mr4ueHr,r H KreroLrHble peqelropbl ropMoHoB.

Oco6euuocrr4 Aeitctr,ws ropMoHoB, cBr3brBarourl4xcq c ueu6paHHbIMI4

perlenropaMr4. flocpe4uraru B Aeficrsura ropMoHa Ha KnerKy: IIHKTHLIecKHe

lypr4HoBbre HyKJreoTr4Abr, r4oHbr KzurbllHfl, npoAyKTbI |I4ApOJII{34

$oc$aruar4Jrr4H03HToJroB. flporeuuKu Ha3br, ponb rlporeI4HKI4Ha3 B MexaH143Max

r43MeHeHr,rfl aKTI4BHoc'ru SeprvreHToB.
MexaHHsN{ leficrr.us ropMoHoB, cBq3brBaroulnxc, c BHyrpI4KJIeroqHbIMI,I

peqe[TopaMr, BrrvflHue Ha c[HTe3 6erxoa.
8.2. BrHqHHe saxueiluux fopMoHoB Ha nlera6ortlsNr
Crpoeuue, MexaHH3M Aeficrelrq Lt BJrr4rHVe sa o6veu BeulecrB ropMoHoB

rr4rror€uraMyca, rrauoQu:a, THpeor4AHbrx ropMoHoB, ropMoHoB rIoAxenyAo.IHofi
xeJre3br, noJIoBbIx xene3 v HaAnoqeL{HI4KoB. MeroAaxa [poBeAeHI4, kl

Al4arHocrnr{ecKoe 3HaqeHVe recra Ha ronepaHTHocrl K rJlroKo3e. fopuouanbHafl
perynqrlr4-q o6N{ena KuLJrbIII4, H SocSopa.

Hapyruenua $ynxquu 3HAoKpr4HHbrx xeJre3: runep- vt rrnonpoAyKlll4fl
ropMoHoB, o6u1ue [pI4HIII4rIbI reqeHl4r.

3fixosaHou4u (upocrarnaHAnHbr, rpou6oxcaHbl, nefixorpuenrr) v vx ponb B

perynrrlr4u uera6oJll43Ma u SueraororplqecKnx Synxqzfi .

9. Euoxuruuq opraHoe r rrcauefr
9.1. Euoxunanfl KpoBIr
@opueuurre 3JreMeHTbr KpoBr4. Oco6ennocrla xI4MIaqecKofo cocraBa vr

crpoeHn, gpHTporlr4roe. PasuoBnAHocrv u npoLr3BoAHbIe rertaouo6uua. TpaHcrlopr
Kr,rcnopoAa pl AByoKLrcv yrnepola KpoBr4. Oco6eunocrl4 HacbIIrIeHH, reMorJlo6uHa

KncnopoAoM kt yrapHbrM ra3oM. fevrorrlo6vHoilarvLt fnnoxcnu. Jleftxoqnrlt,
oco6euuocrl4 crpoeH:afl L4 xuMl4qecKoro cocrasa. Poru refiroquros.

flla:ua KpoBLr kr cbrBoporKa. Eerxvt [Jra3MbI I(poBH. KlaccwSraKalrn, rlo

SyHxunru 6erxos KpoBr,r: TpaHcrroprHbre 6elxu, 6elxa cl4creMbl KoMnJIeMeHTa,

xuHuHosofi cr4creMbr, cBeprbrBaHr4q, Qr,r6praHoJrvr3a) rIMMyHorlo6yluHsl, 6elrra-
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vr1rufuropbr nporeonu3a. Eelxn rrJra3Mbl - Hcror{HHK aMI4HoKHcJIor [pH ronoAartapt.

MeroArr QpaxquoHl4poBaHuq 6erxos IUIa3MrI KpoBI4.

3uaqesue 6noxuruuqecKoro anutv3a KpoBH B xapaKTepI,IcrLIKe cocro.flHlu
3AopoBbg qeJroBeKa. MeroAu r4ccJreAoBaHufl KllcJrorHo-ocHoBHoro cocrorHnfl.

CnepmrnaHr4e KpoBr4. CocyAracro-rpoM6oqurapunil vt Koarynrquouurtfi
reMocra3. Pols rporvr6oquroe B rrpoueccax reMocra3a. Buyrpenurr v BHe[IHm

cr4creMbr Koarynqur4oHHoro reMocra3a. KacxaAuufi MexaHu3M aKTuBHpoBaHWfl,

$epvreuroB, yr{acrByrcrqux B cBeprbrBale^]1l,1- KpoBI4. Ponr BuraMI,IHa K n cneprbrBaH]1,vt

KpoBrr. flporuno cBeprbl BaroxII4 e CI4CTEMbI (auruxoaryrrlrnoHHaq,

S u 6 p ra H oJr r.rrl4 q e c K ar ). f elr o Sutuu ra rp o u 6 o : rr.
9.2. Euoxuruufl rlerreHI{
Ponr [erIeHI,r s o6laeHe yrneBoAoB, Jrr4rrr4AoB, aMHHoKI,ICJIoT. CuHtes 6erxoe

IIJI€I3MbI B [CI{EHH.

Peaxqun o6esnpexvBaHktfl. Be[IecrB B rteqeHl4. Ponr MI4KpocoMHoro

oKr.rcJreHr4.rr B ilpoqeccax o6eenpexvBa]Hl'/l,. AxrHeHas rnIoKypoHoBa, v cepHa,

KucJrorbr B peaKrluqx o6esnpexvBaHvrfl.. Peaxqnu o6e:npexvBaHnfl, rlpoAyKroB

lHr4eHl/.fl., rrocTy rI aroql4x I43 KHUIer{H 14 Ka.

Polr Eer{eHlr B rrvrMeHTHoM o6rraeue. Peaxquu cI,IHTe3a reMa, cy6crparu,

$epueHmr. PeaxrlHr.r pacraAa reMa, upxuofr r4 HenpflMoi,r 6wtwpy6uru. HapyureuHa
o6ueua 1vutupy6wrua. Xerryxu: fCMOJIHTHqCCKAg, o6ryparluoHHaq,

rrapeHxr,rMaro3Hat. Xelryxa HoBopoxAeHHblx. )Ker.{HrIe rII4rMeHTbI KpoBH,

KI,I[IeqHI4 Ka, MOr{I4.

Euoxul,ruqecKl,Ie MexaHH3MbI pa3BkrrLrfl [eqeHoqHo-rcleroqsofi
HeAocrarorlHocrLt v ne.IeHo.rHofi KoMbr. Ezoxuuuqecxl,Ie MeroAbI AI4arHocrlIKtI
HapyrxeHrafi SyHxIrHt4 rrerreHl4.

9.3. BuoxurrluflMbllrru
Benxu rurraoSu6purr, oco6essocru aMI{HoKI4cJIorHoro cocraBa.

rrrraoSu6prann. Eenxu capKonJla3MbI, orAeJIbHbleMonexynflp*afl. crpyKrypa
rrpeAcraB:aTerrut, Hx crpoeHrae u QyuKrlr4r4. He6erxoeble BerlecrBa MbIIxq.

Euoxurraur{ecKr,re MexaHu3Mbr MbrrrreqHoro coKpaureHlzfl v pacclallesus,. Ponr
r4oHoB B pefynf,rrr4r4 Mbrtuer{Horo coKpaureH14r. Oco6ennocrl4 3Heprerl4r{ecKoro

o6ueHa B Mbllxuax. Kpearun$oc$oxvHa3a u ee rasoQepMeHrbl.

9.4. Euoxunruq coeAuHurerssofi TKaHH

Klerxu coeAr4Hr4Telrsofi TKaHlr, oco6eusocru uera6olugtrla. Xnuuqecxufi
cocraB MexKJreroqHoro BeurecrBa. Korrareu: oco6euuocru cHHTe3a v pac[aAa.

3racruu: oco6esHocrz o6uesa.
Eerxoso-yrneBoAHbre KoMrrJreKcbr, vrx xraccraSraKalrlas. flporeorn14KaHbI,

rnr,rKo3aMzHorJrr4KaHbr, urr,rKorrporel4Hsr: oco6eHHocrn clIHTe3a v pacr-aI.a, poJlb B

opraHlr3Me rreJroBexa. ZsNaeHeHI4, coeAl4Hl4Teruuofi TKaHTI npl4 crapeHVLr. BrHqHIae

\krratprs, Ha o6ues coeAuHl,ITelrsofi TKaHH.

9.5. Euoxumufl HepBHoil cncrenaut
Xnuuqecxnfi cocraB HepBHofi rxaHu. MuerunoBble rraeu6paHrt: oco6esHocrl4

cocraBa !I crpyKrypbl.
Oco6enHocrr4 3Heprerr4qecKoro o6uesa B HepBHoit rxauu, ponb aepo6Horo

pacrlal.a DItoKo3bI.
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MolerylrpHble MexaHI43MrI cuHaflrlrr{ecxofi nepeAaqu. Meluaropbr,
MexaHI43MbI cHHTe3a u pacrra4a Me4traropoB. Porr 6aorennux aMHHoe. ArraeHrle
IIeIITI{.{bI MO3fa.

9.6. Euoxuruus [oqeK rr Morru

OcHoeuHe [oKa3areJrr4 aHaJwrga MoqH B HopMe: o6reu, rrJrorHocrb, IIBer,
[po3paqHocrb, pH, HeopraHlrqecKue v opraHuqecKue cocraBHbre qacru Morru
(ruovenuua, MoqeBafl KI4cJIora, KpearHHI4H, aMI4HoKHcJIorbr, 6eragorucrsre
opfaHurlecKl4e KoMrIoHeHTbr Moqr4, ropMoHbr 14 r4x Mera6onumr).

lIaarHocruqecKoe 3HaqeHr,re o[peAeneHr4, rraroJrorr4qecrr4x cocraBHrrx.{acrefi
MOrrI4: tIpOTeLIHypr4f,, rnroKo3ypt4s, feMaTypr4r, KeToHypur, xeJrr{Hbre nr,rFMeHTbr

Qepuenru, o[peAeJr{eMbre B Morre.

Oco6ennocrr.r uera6oru3Ma B no.reqHofi TKaHr4. Ponr [oqeK B noArep)KaHw
KrrcJrorHo-ocHoBHoro cocroflnrua. O6pa3oBaHr4e 6nororu.{ecKr4 aKTuBHbrx BerrlecrB B

rIoqKax.
10. Euoxuruur flr.rraHllq
10.1. HesavreHr{Mbre Qarcropur trrraHr.rc. BuranrHuur. flpuuuuur u

6uoxn vruqecKrle xapaKTeprrcrr.r Krr cn HApoMa HeAocraroq Ho[o rr rrra H Hfl
BurauvHsr: rroHrrue, ucropt4fl, orKpbrru, pr v3yv,etufl. KraccnSuxaqur

Br4TaMr4HoB. flplr.rnuu HeAocraroqHocrr4 Br4TaMr4HoB: 3K3oreHHbre H 3HAoreHHbre

fr4rro- v aBHTaMHHo3bI. fHnepnHraMr4Ho3br v t4x tpt4qr4Hbr.

Bo4opacrBopl4Mble BZTaMI4HbI (B,, Bz, PP, B6, Bs, Brz, 6uotuu, rIaHToreHoBa,
Kr4cJrora, C, pyrun). XzMra.{ecxoe crpoeHr,re, aKTr4BHble

BoAopacrBopr4Mbrx BT4TaMHHoB B o6vese BeurecrB, MexaHH3Mbr
Soplasr, ponb

BbIAeneHI4fl H3 OpfaHr43Ma rreIOBeKa.

XnpopacrBopLrMbre Br4TaMltHbr. Oco6eHHocrr4 crpoeHr4, Lt MexaHr43Ma

lei4ctsufl, BHTaMuHon A, E, K, D, BrrvtflHne ua uera6oJrr43M r4 p€BBLITLIe opraHu3Ma
qeJroBeKa. AnruoxcuAaHTHaf, ponb xupopacrBopr.rMbrx Br4TaMuHoB, rrpr4MeHeHr,re B

Kar{ecTBe neKapcTBeHHbrx cpeAcTB.

Cyro.rHar uorpe6uocrb B BkrraMnHax. Co4epxaH[e BprraMr4HoB B [r4ureBbrx
LrcrorrHuKax. Maxpo0nopa KurrrerrHr4Ka - BaxHrrfi Hcro.rHr4K BHTaMHHoB y qeroBeKa.

AHrusuraMzHbr. MeroAu orIeHKu HacbrrrleHHocrr.r opraHl43Ma qeJIoBeKa

BI4TAMI,IHAMA.

[pyrue He3aMeHzlarre Qaxropbr ':.vraHilfl, u vx ponb (nonnHeuacblureHHble

xr4pHbre Kr{cJrorbr, aMuHoKr4croru). BuraunsonoAo6uue BeulecrBa.

Hapyruenlrr ilvraHnfl. KrHHu.{ecKVe Sopvrr cHHApoMa He.{ocraroqHofo
6uoxutvtuqecKI4envrarlrtfl (rnaruuopKop lr rr,rapasna), [pHr{HHbI pa3BlaTlafl., ocHoBHbIe

HapyrxeHHr.
10.2. BoAa r{ MuHepaJrbHbre coJrrr

MrauepanbHbre BeurecrBa KaK He3aMeHHMbIe Qarropu ilvraHnfl,.
KnaccuQLtKaprfl, Mr4Hep€LJrbHbrx BerrlecrB. Ilyru [ocryrIJIeHrL MI,IHepanbHblx

BeuecrB B opraHr43M r{eJroBexa, MexaHr43Mbr BcacbrBaHur. (DyHt<u}II4 MI4HepaJIbHbIx

BeIqecTB.

3nexrponnruufi cocraB 6uororzqecKr4x xr4AKocrefi . MexauH3MbI perynqul4l4

o6reua, 3nerflponr{THoro cocraBa r,r pH xuAxocrefi opraHl43Ma qeJIoBeKa. Polr
IIOqeK, XeIyAOLIHO-KLImer{HO|O TpaKTa, KOXI4, JIe|KI4X B pefyJIrIIHH BOAHO-COJIeBOTO

BCACbIBAHHq V
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o6ueua. Ycronuq v MexaHr43Mbr Bo3HuKHoBeHLL arJnilo3a, €uIK€LIIo3a,

o6essoNH BaHufl, I4 oreKoB,

O6rr,ren Harpvfr v Kanils, oco6eunocrr4 pac[peAeJIeHI4, B opraHl43Me qeJIoBeKa,

perynquus o6uesa.
10.3. O6meu KaJIbIIHT u QocQopa. Murcpo3JleMeHTbl
[orpe6nocrb B KaJIIIII4I,I u Soc$ope, MexaH[3MbI BcacbIBaHrLs,

pac[pereJreHne B opraHl43Me r{enoBeKa, perynf,ul4q o6NIeHa.

MuxpoeleMeHTbr. BnororuqecKafl ponb xeJre3a, MeAI4, xo6arsra, itoga,
MarHr4fl, rIr.rHKa, MapraHua, Sropa, ceJreHa. O6rr,ren MHKpogneMeHToB B opraHl43Me
rreroBeKa. O6rvreH xeJre3a. TpaucQeppuH kr SeppuruH. Xere:o4e$uqurHble aHeMI,II4,

I,IX AI4aTHOCTHKa.

11. LlHrerpauuq Mera6o.nurvra
BnyrpnxJrerorrHa.rr JroKanu3auufl ocHoBHbIx uera6oluqecKl4x nyrefi.

Mera6onuqecKue npoSuru ocHoBHbIx opraHoB.
MexoprauHrrft uera6olu3M B cocro.rrHr4u rIocJIe rIpHeMa TIHIIIU, HaroulaK H

[pu AJrHTenbHoM ronoAaHVV. OcHosHrre 3Heprerl4qecKI4e cy6crparrr. Polr
fopMoHoB.

flpurvreprr uera6oluqecKlrx HapyrueHr.rfi. Caxapnufi aua6er rpur{HHII,

ocHoBHbre uera6orHtrecKr4e HapyrxeHAfl trpv caxapHoM Araa6ere. fiwa6etutecKafl u

rr4rlofJrnKeMr4rrecKatr KoMa. Mexauu:u pa3Bvtrktfl, ocroxueHlafi (auruonarnu,
uefi ponar vv, Kar apaxta).

12. Ocnosrl KJluH[qecrcofi 6uoxtlwtuu
OcHoeHrre 1uoxutvtuqecKr4e rroxa3areJrr4, xapaKTepl{3yrolrlue cocroflHI4e

opraHr43Ma r{eJroBeKa v ero ct4creM. EHoxprrrrnqecKl{e ocHoBbI pa3BrTvrfl sa6oresaHl,Ifi.

flpuHqnnrr na6oparopuofi Ar4arHocrvtK:n Lr Jrer{eHl4fl naroJloruu ruera6oJll43Ma.
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IIno o pMArIr,r oHH o _ ME T oAr,rqE cKA^f, qA c Tb

JIurnp^l,ryp^q,
OcHosHas:
1' EuororaqecK€u xro{ufl' : yre6nur / Taranonuv, Anarorufi [trarrrpuee try [u4pynae]; roA peAaKIILtefi A..{.TaranoBnqa. - Muncr : Bruusfiurax ur(oJra, 2016. - 671 c..{ono.nnureJrbHag:
2. Ernoxuurns: yre6nar / JI.B.An4eena {u apyrze]; rroA pe4arcqaefiE.C.Cenepr,rHa. -Mocxsa : feomp-Me4r.ra, ZOiS._759 c.
3 ' ocsonrr 6zoxuuuu Jlenrana*.pu t s : roMax / .{.Henrcou, M.Korc;IIepeBoA c asuuficKoro - Mocrsa : Jla60par opufl znauufi,2ol7.4' TaranosE'r, A.A. flatonoruqecKiur luoxuuut : MoHorp aeus - Mocrcsa:EI4I{OM, 20t3. - 449 c. -----l

5. Mapuram, Ax. KrzHra.recK€ur
EZI{OM, 2014. - 408 c.

6uoxurvrus.. / lx.Mapru€urJr. Mocxsa:

METO4'rtrECKt{E PEKOMErrnArutr{ IIo oprAHr.r3Aruil.r rr BhmoJrHErrr.rK)cAMocro'flTr'rrnorz PAEorBr oBvtrArolquxc.fl rro yrrEBnori ErcruruJrrrrr,
Bpeux' orBeAeHHoe Ha caMocro.f,TeJr'rryrc pa6ory, Moxer rrc[oJrb3oBarbc.f,o6yralorquMyrcfl. Ha
IO.*TOTOBKY K JIEKIIWM U IA6OPATOPH'IM 3AH.,ITI{.f,M;
[oAroroBKy K KonnoKBI{yMaM, 3aqery rI3K3aMeHy uo yre6uofi gucqrrnJrr4He;
B'IIIO JIHEHITE I4 C CJIEAO B ATE JIb C KI{X I,I TB OPqE C XUX ZA$AUUiT;
[oAroroBKy TeMarr{qe cKr,rx AoKJraAoB, peo eparoB, rrpe3 e ur agutt;KoHcrrexTrtpoBaHze yre6noft ,rr.puryp"r.

ocnonnrre 
Q opr,*r opraHr*arlu u caMocro.f, TeJrbnofi pa6oru :Ha[ucaHr4e u [pe3eHraqurr peQepara;

BhrcTyrrJreHrre c AoKJraAoM;
KoMnbroTepr{3r,rpoBaHHoe TecTr4poBaHrre.

KonrponE caMocro.sre*Hofi pa6oru Moxer ocyulecrBJurrEc.fi B Br,rAe:KoHrpoJrbuofi pa6oru;
nroroBoro 3aryIThrfl, KoJInoKBI{yMa B Qoprrae ycrHoro co6ece4o BaHufl,,nrrcbMeHHofi pa6orhr, Tecrr.rpoBaHurr;
o6cyx4enux peQeparoB;
3arqr,rrbr [poToKon a taioparopHoro 3awffufl,;
oIIeHKu ycrHoro orBera Ha Bolpoc, coo6uq eHats., AoKJraAa r,rJrr,r pe1lle Hut saEaquua la6oparopHbrx 3auflTutx;
rrpoBepKr,r p e@ eparoB, rrncbMeHHrrx AoKJraAoB ;
uHALrBu Ayalr u ofi 6e c eAu.
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llrpnqrnr pEKoMBHIyBMbrx crEACTB Ar,rArHocr[KI,I

Ycruaq Qopnaa:

iltts, IwarHocrI,rKH KoMrrereHqufi ncnon rsylorcs cn eAyrourae S opuru :

KOJrJrOKBr4yMbr;

AoKnaAbr ua xou$epeHrrr4rx;
ycrHrrfi 3K3aMeH.

flucuueuHar Qopnaa:
TCCTbI;

KOHTpOnEHbre OlpOCbr;
KoHTponburre pa6orrr;
rrr{cbMeHHbre orqerbr rro ayAHTopHbrM (4ortaaurHrarvr) npaxTr4r{ecKr4M

yrrpaxHeHIlflM;
rHcbMeHHbre orqerbr rro ra6oparopHbrM pa6oravr;
peQeparu;
oueHraBaHkre Ha ocHoBe MoAynbHo-pefrruuronofr cHcreMbr.
Ycrno-nncbMeHHan Qoprvra :

orrrerbr no ayAHTopHbrM rtpar<ruqecKrzM y[paxHeHnrM c t4x ycrHofi sauutofi;
orr{erbr rro AoMauHr4M rrpaKTr4qecKr4M yrrpaxHeHr,rf,M c r4x ycrHofi sauurofi;
orqerbr no na6oparopHbrM pa6orau c Hx ycrHofi:aqurofi;
3AIIET;

oueHHBaHlae Ha ocHoBe MoAynbHo-pefiruurosofi cl4creMbl.
Texuuqecraq Qopvra:
3neKTpoHHbre recTbr.

TIBPETIBHb IPAKTUqECKI,IX HABbIKOB
1. Koru.recrBeHHoe o[peAeneHue 6erxa, rJuoKo3br, xoJrecrepoJra,

6ulupy6uHa, noHoB Kiurbrlu.rr, Harpvfl, u Karvfl B cblBoporKe KpoBI4.

2. Onpe4ereHlre KrrcJrorHocrr4 xenyAor{Horo coKa.

3. Ka.{ecreeHHoe olpeAeneHrde rraroJrorprqecKHx KoMnoHeHToB B Moqe:

KeroHoBble reJla, fJltoKo3a, 6erox, KpoBqHbIe rtltfMeHTbr.
4. Kora.IecrBeHHoe o[peAeneHl4e rlaroJlofr4r{ecKl4x KoMrIoHeHToB B Mor{e:

fJrroKo3a, 6enox.
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COCTABIITEJILI:

3ane4yrorqrafi xaSeapofi 6uororH.{ecxofi
XI4MHH yqpexAeHr4q o6pa:oaaHrar

rocyAapcrseHHsrfi<Eenopyccxufi
MeAr4rIHHcxuit yHr,rBepcurer)), AoKTop
MeAr,rqr,rHcKr4x HayK, upo$eccop

foqenr xaQe4prr 6uororHqecxofi xvl.i^r4Ll

yrrpexAeH ut o6pazoBaHkrfl
rocyAapcrseHHHfi
yHr,rBepcr4TeT)), KaHATAAaT

HayK, AOUeHT

OSoprrrnenue runosofi yve6nofi rpofpaMMbr 14 corrpoBoxAaroulr4x Aor(yMeHToB

,{lt E H Eenaq___T-

II.M.Karauefi

A.!.TaraHoBr4r{

<Eenopyccxufi
MeArrrlrrHcxuit
MeAr4rlkrHcKr4x

){t.A.PyrxoBcxat

coorBercrByer ycraHoBneHHbrM rpe6oaaHuavr

Ha.IanrHr,rx yue6no-veroAt4 r{ecKoro

orAeJra yqpexAeHr,rf, o6pasonauur
<Benopyccxuit rocyAapcrseHHrrfi
MeAr4rlr.rHcxufi yHLr Bepcr4Ter)

Ha.ramHltx Pecuy6nraKaHcKoro ueHTpa
HayrrHo-MeroAr4qecKofo o6ecne.{eHla.f,

MeALIurIHcKoro kt Saprtrauenrr4r{ecKoro
o6pa^:oaauur focyAapcTBeHHofo
yr{pexAeHrl, o6pa:onaunr <Eelopyccxar
MeAprrIHHCKaq AKAACMI,I'

[ocnerr{rrnoMHoro o6pasonaHHfl ))
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CneAeHuq o6 anropax (cocrannrenrx) runonofi yue6Hofi nporpaMMbl

4or*ro.r", yqeHaq : 3ane4yroqrafi xaoegpofi 6uoloruqecxofi xvMW
- '------^xAeHI{fl o6pasonaHur (EeropyccKufi

cTeneHb, yqeHoe 3BaHI4e i YqPe
i rocy4apcrseHHrrfr MSAI4IIHHCKI4I4 yHl4Bepcl4rer)),

E-mail: i Taganovich(@bsmu.bY

,{orxHocrr, -il;;;, i4oqeHr xa6e4pu 6rororu'{ecxofi xvrMkrv
I

cTe[eHb, yr{eHoe 3BaHI4e ; }epex[eH6f o6pasonanur <Benopyccrcufi

rocyAapcrseHHrtfi MeAI4IrI4Hcxui't yH14Bepcl4Ter)),

KaHAr4Aar MeAH III,I HCKI4X Hay_K2 AOIIe_HT

I c_nyxe6Huil 277 1279
E-mail:

-i-
: biochem(@bsmu.by


