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COCTABilTEJIIIz

T.M.CryaeHrKIiIHa, saaegytoqufi raQegpofi rucroJron{r{, qr,rroJron{r4 u
su6puoloruu fIpexAeHHrI o6pasonaHu.r <Eenopyccrufi rocyAapcrseHHHft
MEAI,IqI,IHCTUfi YHI,IBEPCHTET), KAHAI,IAAT MEAHIII.IHCKIIIX HAYK, AOI{EHT;

T.A.BunerxaH[Ha, AoIIeHT rcafiegprr rucroJrorr{Lt, qr.rroJrorurr u su6puororun
rrpexAeHr.rJr o6pasonauur <Eenopyccxufi rocyAapcrseHHrrfi *..qrqrrcrufi
yHr{BepcuTer>, KaH.qHAar 6uorornq e cKr.rx HayK, AorIeHT

PEIIEH3EHTbI:
KaQeapa rl{croJlorl{t4, IILIToJIoruu 14 su6pnororurE frpex.(eHr.rrr o6pasonauux
<fpoguencxrafi ro cyAap crn ennrrfi MeA[qr,rHcrufi yHrBep cLr rer))
(uporoxor J\! 13 or 28.01 .2022);
KaQeapa ruIcroJlorfiLl, qflroJlorurr{ u su6puoronau frpexAeHufl o6pasonaHua
<<rouerucxufi rocy.qap crBeHHufi ue4uquncxufi yHr{Bep cr4Ter)>
(nporoxor Ns 2 or 01 .02.2022);
O.A.MsaeJIerI, 3aBer0rrcquft xaQeApofi rucroJroruLt, qlrroJrorur.r n srr,r6puoJlorur{
flpex,qeHrar o6paroBanua <<Bure6cxufi rocy.{apcrBeHHufi opAeua flpyx6u HapoAoB
MeAr{rl}rHcxnfi yHHBepcurer)), AoKTop MeAr4 rluHcKr4x HayK, np o Q eccop

PEKOMEHAOBAHA K YTBEPXAEHIIIO B KAIIECTBE TIITIOBOfr:

KaQegpofi rl{croJlorzl{, quroJlorua Lr su6puororuz frpex,qeuu,r o6pasoaauux
<E eropyccrcufi ro cyAapcrseHHnfi MeAr,rqr{Hcrufi yHr,rBepc HTer))
(npororor Ns 9 or 27 .01.2022);

Hayrno-nreroAlaqecKtnM coBeroM frpex.{eHr{r{ o6pasonanu.a <<Eeropyccxufi
rocyAapctnennrrfi MeAlrrluucrulfi yHr,rBepcuTer)
(npororon Ne 2 or 16.02.2022);

o6teAuser,I!4ry:9 pd,-.ig:rv Me.qrrlraHcKoMy, SaprraaqearrrrrecKoMy o6paronaHrrro



MopQoJlon4rlecKoro MoAynfl, coAepxa:l\afl cr{creMarr{3r.rpoBaHHbre HayqHbre 3HaHr{t
O 3aKOHOMepHOCT{X pA3BvITUf,, MllKpocKorluqecKoro cTpoeHH-tI
xu3He.{esTenbHocTl4 KJIeToK, TKaHefi u vx B3avMoAeficrBr4s B cocraBe opraHoB.

Tnuosa.f, yue1uax [polpaMMa rro yue6nofi Ar{cqr{rrnLrHe <<facrororz.a,
IIHToJrorur, su6puoJrorn.f, ) pa":pa6oraHa B coorBerorBr4rr c :

o6pasoaareJrbHbrM

crequ€rJrbHocrr{ l-79 01

AefrcrBl,Ie nocraHoBJIeHI{eM MrauucrepcrBa o6pasoaauua Pecrry6tuxu Eelapycr or
26.0t.2022lrb 14;

ruroBhlM yre6uuu TIJIaHoM ro creqv€urbHocrr,r l-79 0l 01 <Jle.re6noe AeJro))
(perzcrpaquounrrfi Ns L 79-l-002lup-rrEu.), yrBepxAeHHbrM nepBbrM 3aMecrrareJreM
MrEuucrpa o 6pason anvrfl, Pecuy6mErcu E enap y cr 2 I .0 4 .202 I .

I]em yre6Hofi AI,IcqnrnLIHbI <<fucrororur, rlr4Tonorr{r, eu6puoJrorr,rs))

QoprraupoBaHl4e 6agonofi npo$eccuonzurrnofi KoM[ereHrlr.rr{ Anfl [oHr,rMaHr,rfl
cylrlHocru $usuororuqecKux Lt rlaroJlorr{rrecKr4x [poqeccoB, cnoco6crByroulr{x
QopunpoBaHrllo nonsrrnfinoro a[[apara MeAurlr,rHbr, p€BBr{Turo ocHoB KruulrqecKoro
MbIIUJIEH}If,.

3a4aqu yre6nofi THcIIuTIJII{HrI <<fucrororux, q}rroJrorrr.rr, srra6puolorlrr))
cocro.f,T n QopunpoBaHr.ru y cryAeHToB Hayr{Hhrx 3HaHuit c yrreroM HoBbrx HafrHbrx
AaHHbX, MeTOAOJIOTITtIeCKTIX I{ TeOpeTHrIeCKr.rX KOHrIelqUfi O VrnnpocKonr{qecrofi u
cy6nrur<pocKorll{rrecxofi oprala:a3ar\vrut KJreroK, rrasefi H opraHoB KaK crpyxrypuofi
ocHoBe nx @ynrql{oHupoBaHt4s. B opraHu3Me rreJroBeKa B HopMe, 3aKoHoMepHocrrx
[pe- rI IOCTHaTaJIbHOTO pA3BLITktfl, OpraHI,I3Ma r{eJIOBeKa, [pOSBJIeHLII4 BO3paCTHbIX

llsN,IeHeHzfi KJIeroK, rrcanefi kr opraHoB KaK ocHoBe rlpe.{craBlerrui,t o6
r4HlLrBu4yalrsofi LI Bo3pacruofi H3MeHtrr.rBocrrl opraHr43Ma r{enoBeKa; yueurEfi u
HaBbIKoB, ueo6xo.quMblx AJI.[ QopuzpoBaHug. Krr.rHr4rrecKoro MrIITIJIeHI{.f, Bparra.

3natut, yMeHI,L 14 HaBbIKIiI, troJrfreHHbre npn r43yqeHuLryre6uofi AucrlurrJrr.rHbr
<<Iucrolorl{tr, qLIToJIoTI{.fl, elu6puorotkrfl>>, Heo6xo4uMbr AJI{ yclerrrHoro r{3yrreHgrr
cneAyloqux yue6ublx AucIIuIIJIHH: <HopnaarbH€ur Qusuonorur^>>, <<flaronorr{rrecK€ur
aHaroMrtf,), <<flaronoruqecKa.[ $usuolorux>>, <BnyrpeHuze 6oresHu)
<XnpypruqecKr4 e 6olesnz>>, <<Axyruep crB o z rLr HeKoJro rr4.f, ).

CryAenr,
Arrcq[ruJruHbr,
KoMrrereHrluefi:

ocsousuufi coAepxaHr{e yre6noro Marepuala yre6nofi
AoJrxeH o6laAarr cnegyrouqefi 6asonofi npo$eccuoHalrnofi

((fucrororl,I.f,,

3

II oqc HllT E JIbHAg 3ATIIICKA

rlr{ToJron{f,, su6puolorr4.rr> yte6uas, Auc\ur^rLr:aa

cTaHAapToM Bbrcrlero
01 <<Jle.re6Hoe AeJro),

o6pasonaHua
yrBepxAeHHbrM

I cryuenu ro
rr BBeAeHHhTM B

r{crroJlb3oBaTb 3HaHus, o cTpoeHl{u opraHr{3Ma qeloBeKa Ha

TKaHeBOM, KJIeTOTTHOM LI Cy6rletOr{HOM ypOBHgX, SU6pUOreHe3e TIeJIOBeKa I{ ero
HapylueH ilflx trpv oKa3 aHl,ru MeAlrquHcrofi uoMorqu.

B pe3ynbrare usy-teHnfl, yve6nofi Ar.rcrlurrnr{Hbr <<fucrororux, quroJrorufl,
su6puororuf,>) cryAeHr AoJrxeH:

3HATb:

o6que 3aKoHoMepuocru H oTa[Er srra6puou€rJrrHoro pa3Br4Tr4fl. qeJroBeKa;
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rlcrot{HI4KLI pa3Burufl, oco6enHocrla crpoeHus v QyHxqnu, Bo3pacrHbre
I{3MEHEHI,I' OCHOBHrIX TI4TIOB rrAUEfi;

rxanegofi cocraB opraHoB rIeJIoBeKa I{ [pocrpaHcrBeHHrre B3ar4MoorHolueHr4,
rraHefi B cocraBe opraHoB;

crpoeHl{e Synxquu v Bo3pacrHble npeo6pasoBaHrl.s crpyKrypbr KJreroK B
xlIBoM OpraHra3Me;

OCHOBbI PE|CHEPAIII4I{ TKAHEfi IA NPE4EJILI UX I{3MCHIIABOCTII;
oco6esuocrH [oJryqeHl{rl MarepllaJr a ilnfl rucroJrorr{rrecKoro r,rccneAoB aHvrfl,

cuoco6u Qurcaqzz rxaHefi;
qacrl4 MLlKpOCKOtra, vIX Ha3HaqeHr,Ie r4 [paBHna nonb3oBaHru MLIKpOCKOIOM;
yrueTb:

allQQepeHIILIpoBarb crpyKTypHble gJreMeHTbr KJreroK vt rxanefi B cocraBe
opraHoB rIpI4 MLIKpocKonuqecKoM HccJIeAoBaHprr4 luoncufiitoro r4 oneparl7oHHoro
MaTepLIaJIa;

pacrur'r0poBblBarb SneKTpoHorpaMMbr KJreroK u HeKJrerorrHbrx crpyKryp
rxauefi H opraHoB;

BJraAeTb:

rexHraxofi Mrr Kp ocKo rrtrp oBaH:afl;
rrircToJrornqecrofi TepMlrHonorzefi .

B paMKax o6pa:onareJlbHoro tlpoqecca ro Aannofi yue6uofi rrdcrlu11nuHe
cryAeHT AonxeH npzo6pecru He ToJIbKo reoperurrecKr.re 3HaHr4fl, [paKTgrrecKr,re
yMeHuf, 14 HaB6IKI4 no clequ€LllbHocrra, Ho H pa3BLrrb csofi IleHHocrHo-rl4rlHoctHstfi,
.qyxoBHblfi loreuquan, cSopMrIpoBarb KaqecrBa [arpuora H rpax Aap1uHa, roroBoroK aKTI4BHoMy yqacrulo B 3KoHoMl4tlecrofi, [pol43BoAcrnenHofi, coqu€ulbHo-
KynbrypHofi ra o6ulecrBeHHo ir xusHu crpaHbr.

Bcero Ha u3yqeHue yve6uofi 4acqurrJrr4Hbr orBoAr.rrc s 222 aKaAeMr.rr{ecKilxqaca,I43 Ht{x 137 ayauropHblx H 85 'IacoB caMocro.sremuofi pa6omr cryAeHTa.
PexoueHAyeMhle Qoprvlbr rexyrqefi arrecraqr4r.r: 3ar{er (2 cerraecrp), srsaueu(3 ceuecrp).
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Ilpravru psufi TE MATrr.Ir c xuli TIJIAH

HauMeuoeaHr.re pa3Aena (reuu)
Bcero

ayAI{TOpHhrx
qacoB

Ilpuuepnoe
pacflpe.(eneHr,re

ayAI{TOpHbrx r{acoB rlo
BrrAaM zar.sruit

rerqufi :ra6oparopsrrx
1. Boegenue B yve6nyro Arrcq[rrJrr{Hy
<<Iucrolof llq, qrrroJro rur, e ur6p lroJro rrrq>>.
MeroAu nccJreAoB aHilfl B rrrcroJrorrrrr

4 1 3

2. Ituro.norur 3 3
3. 3u6pno.norrrr 15 I t4
4. O6uas rrrcroJrorlrq 36 t2 24
4.1. V.reHrae o rKaHrx. Crpyrrypnue
ocHoBbI roMeocra3a I I

4.2. Snureau€urbHbre rKaHr{ 7 2 5

4.3. Kponr u nuuQa. feNaonoes 8 2 6
4.4. CoeAunureJrbHbre rKaHr,r 10 4 6
4.5. Mrrure.rHbre rKaHr4 5 2 a

J

4.6. Hepnnax rKaHb 5 2 J
5. tlacrnaq rlrcroJrorr{fl 79 18 61
5.1. HepnHax cncreMa 7 2 5

5.2. Opranu qyBcrB 4 1 J
5.3. Cep4evHo-cocyAr{cra, crzcreMa 9 2 7
5.4. Opranu KpoBerBopeHr4fl 14

LrMMyHonoesa (nzna$ongnar cucreua) 8 2 6

5.5. 3H4orpuHHa, crrcreMa 4 I aJ
).6. IluqenapuTeJrbHafl cr.rcreMa t6 2 t4
5.7 . O6Iqufi roKpoB J I 2
).E. f{rrxarelbHaq cucreMa 6 2 4
5.9. Mo.{esHAerr,rreJrbHatr cr4creMa

5.lo.rlorosas.ffi
8 1 7

8 2 6
).1 l.llpr4Hrlrrrrbr Ar{arHocTI{Kr,I
rr{cToJron4qecKr4x [pelaparoB Lr
3JreKTpOHOfpaMM

-

Bcero qacoB

6 2 4

137 32 10s
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Co4rrxAH[E yqEEHoro MATErTIAJTA

1. BseAeH[e B yve6nyro AllcqllrrJrlrHy <<Incro.norrrfl, rluTororuq,
r u6p uo.nof I{r). Merog u tl ccJreAo B aHilfl B rrrcroJro rlr H

fucrolorvtfl, t\LrroItolrfl,, eu6puonorLrfl B cr4creMe rroAroroBKu Bpaqa. Csqsr
rl,IcroJro rr.r r{ c ApyrHM}r MeAHxo-6 uororr4qecKuMu H ayKaMLr.

BosHIaxHoBeHkIe u pa3Burue rr{crolrottrv, qlrroJror[u u erufipuoJrorr,rr4 KaK
caMocrorreJlbHblx HayK. Pa^ser4rlre rracroJrorrzr,r B Eenapycz. @opnrupoBaHr4e
ocHoBHbIx HarlpaBnenuit naytHblx I{ccJreAoeaHr,rfi B MeIHrIr4HcKr4x yHraBepcurerax
Pecuy6luxz Benapycr. CoapeMeHHbrfi srar B p€BBHTVU rzrcror,orLryt) uuToJrorr4r4,
su6puoloruz.

Memo d u uszomo 1leHufl npenap amo e dnn c e emo eoil JvtuKpo cKonuu. cyulHocrb
14 MeroAbI B3flTprfl MarepI4ELnoB Anfl rucroJrortrrrecKr.rx HccneAoBauui1 Qnrcaquu
unxpoo6reKToB. Cuoco6u yrnorHeHr4, (aanr,rnxra). Mraxporovrufl* Cyrunocrr u
MeroAbI oKpacKLI Ml4Kpo[pe[aparoB pr krx 3arnroqeHn.r. Bra4u MlrKponpenaparoB:
Cpe3bl, Ma3KLI, OTIIeqaTKH, IIJIeHKLI.

CueqzalbHble MeroAbI I43yqeHu, uuxpoo6beKToB - rrrcroxuMufl (n rou rrr4cJre

3n e KTp o HH a' rr4 croxravrux), p aAr4o aBTo rp as na, zMMyHor ktcr oxvMr4fl .
Texunra MLIKpocKorII4poBaHra{ c rroMorrlbro cBeroBrrx Mr4KpocKorroB.

Oco6ennocrl4 MHKpocKonHI,I B ynrrpaQuoJreroBbrx nyqax, JrroMHHecueHTHaf,
MkrKpocKo[ur, Sa:ono-rcoHTpacrHa.f, MLtKpOCKOlrtf,,
M r{ Kp o c K o llkrs, rra3 ep H a.[ xo n S o ran bHafl M r,r Kp o c K o rr u, .

Mero4rr r,rccneAoB aHktfl xr4Bbrx KJreroK - KyJrbrypu masefi
opraHr43Ma r{eroBeKa, KJroHr4pOBaHHe 14 ru6puguzarJ4fl KJreroK,
oKpacKa.' KoluqecrBeHHble MeroAbI r4ccneAoBaHr,rf,: l,ropQorraerpufl, qraroSoroMerpr4r,
3neKTpoHHar MHKpOsOrOrrae rpvfl , cnercrpoQJryopoMerp Lrfl , AeHcLrroMerpuq.

Mero4rr r4ccneAoBa.n,.,fl B su6puororzz: oco6ennocru Qraxcaquu kI
IIpI{fOTOBIeHUfl TOT€uIbHbIX npe[apaToB r,r cpe3oB opraHoB srr,r6puoua. CeprEfinrre
cpe3bl 14 [racrl{qecKa, peKoHcrpyKuuq eu6puonorr4r{ecKprx o6rexron. Mero4u
olpeAeneHu, Bo3pacra svr6pr{oHa qeroBeKa.

3nerrpoHHafl MHKpocKorIHfl (rpaHcuruccuoHHa, r{ cKaHzpyrouar). MeroArr
r43roroBJr eHkrfl nauxpoo6beKToB AJrf, SneKTpOnnofi MrrKpocKorrHr4

2. Iluro.norun
Ilpe4ivrer v 3al.a'c,vt quronorHL) ee 3HaqeHue B cr,rcreMe 6uororHrlecKl4x H

MeAI{uI4HcKHx HayK. OcHonHrte rIoJIoxeHzrfl, KreroqHofi reopuu Ha coBpeMeHHoM
3Tarle pa3Bvrrlrfl HayKI'I. HaArleroqHhle Lr [ocrKJreroqHbre crpyKTypbr KaK
rrpoH3BoAHbre KJreToK.

Buo.noruqecKafl rueru6pana. CrpoeHrae, ocHoBHbre ceoficrsa u QyHrqraz6noloruqecxofi ueu6paHu. flonxrue o pa3AeneHr4r4 KnerKH Ha orceKr4 v t4x
QynxqraoH€LrrbHoe 3HaqeHU e.

Krero'{Ha-f, ueu6paua (unasrrronervrrraa): co6crBeHHo rueu6paua,
uaArueu6panHrrfi clofi, cy6rraerr,r6panHufi (uo4rr,rerra6paHnufi) crofi, 

"rpy*rypu 
14

B3ar4MOCBS3b B npoqecce syHxqraoHzpoBaHr4.f, KJrerKLt.

uurepSepeHurzoHHa.fl

BHe- r{ BHyTpH

rrpr4xtr3HeHHaq

crpyrrypHbre ocHonrr 6aprepuofi, peqenropnofi u rpaHcnoprHofi {ynxqufi
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Kreroqnrre
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coeArlHeHrar (rourarrn): 3aMblKalorque (unotuue) coeAlIHeHlIr;
aAre3rroHHbre KoHTaKTbr - AecMocoMbr roqerrHbre u onof,cblBaloque, sy6uarue;
KOMMyHI{KaIIUOHHbre KOHTaKTbT - HeKCyCbr, CHHalCbr.

Iluron.na3Ma. f[aJrorrJla3Ma. (Duguro-xr.IM[qecKl,Ie cBoficrBa, xI4MI{r{ecKI{ft

cocraB, yqacrue B Kreror{Hou uera6oJrr,r3Me.

Opra uelr u. OnpeAeneHlre, xraccu$ vKarJkttt. Oprauemru o6uero 3Har{eHuf, .

Mervr6paHuue opraHennbr: gH,{onniBMarurrecKaf, cerb, KoMrrJreKc fom4xra,
MuroxoHApr{u, Jrrr3ocoMbr, nepoKct4coMbr. VIx crpoeHne u QyHxqrau,
B3ar4MoAefi creue s N,Iera6oJII43Me KJIerKI4.

Herraervr6paHHbre opraHennbr: pu6ocouu, crpoeHr4e, xzruu.recxufi cocraB,

@ynxquu. lloHquae o noJrucoMax. Ponr cso6oAurrx r4 cBq3aHHbrx c ueu6paHaMn
3HAo[na3Marur{ecKofi ceru pu6ocou s 6uocuHTe3e KJreroqHbrx 6erxoe. Ifzrocxerer:
MLrKporpy6ouru, rraraxpo$uJraMeHTbr, npoMexyrorrHbre $uraueutrr, Irx crpoeHne,
xl4Ml4qecKufi cocran. I{enrpproJrr,r: crpoeHue ra Qyuxqzr.r B HeAenrueMc, .[Ape u npu
MHTO3E.

OpraHerru cleur4ulnbHoro HzBHaqeHLrr. Muo$ra6puJrJrbr, rono$unaMeHTbr,
MI,IKpoBopcr,rHKH, pecHr{r{Ku, xryTr4KH, r4x crpoeHue ra QyHxqnoHulrrbHoe 3HaqeHue B
KJrerKax, BbrrroJrHflIorrlux cnerlr4anburre Synxquu.

Brcrro.reHlrq. Onpe4eneHr4e, rraccuSzKarlu.r,
xu3HeAerreJrbHocrr{ KJreroK vr opraHu3Ma. Crpoerure vr

piBnr4rrHbrx B[rAoB srflroqeHr,rfi .

fapo. Ponr sqpa B xpaHeHvrkt v peanr{3arlr4u reHerzqecxofi unQoplaa\vv t4 B
crrHTe3e 6erxa. flonstue o rAepHo-rlr.rronJra3Marr.rqecKoM orHorxe*r4kr. O6urufi nJraH

crpoeHr{f, raHrcpQasHoro flApa.
Kapuonna3Ma (Hyrneonnasua). XpouarzH: crpoeHr4e u xr4Mur{ecKrafi cocras.

floHquae o AeKoHAeHcI4poBaHHoM r,r KoHAeHcr4poBaHHoM xpoMarune (syxpoMarr4He,
terepoxpoMaruHe, xpoMocoMax), creueHb r4x y.uacrkrfl B cuHTerrlrrecKr4x flpoueccax.

fgpuruxo. Ilousrue o f,ApblrxKoBoM opraHr,r3arope. XzN,rr{.{ecxufi cocraB
crpoeHr4e, QyHrquf, trApbrruKa.

f,aeptat o6oroqra. Crpoenue v Qynxqnu. Crpyxrypno-QynKrlr.roH€rrbHa-s
xapaKTepllcrl4Ka HapyNnofi Lt nnyrpeuuefi uevr6pau, repr4HyKneapHoro
rlpocrpaHcrBa. BganMocnssr KonuqecrBa qAepHbrx rtop v r{HTeHcHBHocrH
uera6olpr.recrofi aKTr,rBHocrr{ KJreroK. Ce.flsr x4epHofi o6oloqru c
3HAorrna3Marur{ecKofi cerurc.

OcuosHuIe rrpoflBJIeHIrr xtH3HeAeqrerbHocru KJreroK. CraHreru.{ecKr4e
[poqeccbl B KnerKe. BgauN,Iocefl3b KoMrroHeHToB KJrerKr4 B npoqeccax ana6oJrr{3Ma r4

xara6orugNaa. Pearqua KJIeroK Ha BHerrrHr4e no:geficrnna. Ilpe4craureHue o6
a4a[ITa\lala, KoMrIeHcaIIuH 14 AeKoMrleHcar\vu Ha KneroqHoM u cy6xlerorrHoM
ypoBHf,x rlpv nos4eficrnzu MexaHplr{ecKl{x, xrrMHqecKI,Ix, Suauuecrux
6uoxIauuqecKl,Ix Qaxropon. PaAuauzoHHbre acneKTbr peaKTr.rBHocrpr KJreroK.

K.neroquurfi qurl. Onpe4eJreHze rroHflTprfl) nepvoAbr
KJreroK, coxpaHuBrxl4x cuoco6socrr K AeJreHHro, r4

3HAAIEHKIE B

xIEMn.recxufi cocraB

KIeTOTIHOTO III4KIa Anq
KJTeTOK, yTpaTr4BIXr4X

cuoco6socrb K AeJreHHro. @asrr rIHKna (aHrcp$asa, uuros).
Muros. IloHstue, 6uoloruqecKoe 3HarreHr{e MI{To3a u ero MexaHr{3M.
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llpeo6pa:oBaHl,Ie crpyKrypHbrx KoMrroHeHToB KJrerKrr Ha p€BnuqHbrx srarrax Mr4To3a.

Polr Kreror{Hofo rIeHTpa B Mr{TorrlrrecKoM AeneHtru KJreroK.

3HAounros. IIoH.f,Tne v 6zororu.recKoe 3HaqeHue eHAoMr4Tosa. IloH.srr{e o
[noI,IAHocrIr KJIeroK. flousrue [oJr[nJror{AW, MexaHr{3Mbr o6paaonauu.a
noJrrrrrJror4.{Hbrx KJreroK (oAnoqAepHbrx, MHororAepnux),
3HaqeHHe [oJrr,rlnoplAHH.

Mefio:. Euoflor[.recKoe 3HaqeHr4e r,I MexaHr{gru ruefioga.

SyurqnoHirJrbHoe

Crapenue KJreroK. IloHsrue o nepBr4rrHoM 14 BTopr.rrrHoM crapeHr4r4.

Mop$onorus craperoruefi KJrerKH.

Tunrt ru6etu KJIeroK. Herpos: olpeAeJreHLre rroHrrus. Lt ero 6nororr{qecKoe
3HaqeHLIe. Anouros: o[peAeneHr,re [oH{Tr,rf, kt ero 6zororu.recKoe 3HaqeHue.
MexauugMbr crapeHkrr yt rn6etu KJreroK.

3. Svrbpuo.norrq
OcHosrt o6qefi su6puororuu. 3ranrr evr6pzon€rJrbHoro pa3Br4Tr4fl u

6uororu.IecKa, cylrlHocrb. CocrasHrre KoMrroHeHTbr 14 MexaHH3Mbr peryn.rrur,rkt

sur6puoHanbHoro pa3BVTLrfl: nponraSepa\vs,, Mrllparluf, KJreroK, a1te3r4L uHAyKrIHq,

AeTepMr{HaL\yts., ar,rSQepeHrlr.rpoBKa, KJreroqHbre B3ar4MoAeitcrntt, pocr,
SurzonorlrqecKaf, ru6elr KJreroK.

[oHqrue [pofeHe3a.
cTpyKrypbr y r{enoBeKa.

MopQororua rroJroBbrx KJreroK, oco6euuocru ux

3 rvr 6 p uo reH e3 q eJr o BeKa. 3ranu erra6puoreHe3a, r4x npoAoJrxr4TeJrbHocrb.
On.noAorBopeHlre. EuororuqecKoe 3HarreHr,re olnoAorBopeHu-rr, oco6euuocru

H xpoHonorl,L [poqecca. @a^:u olnoAorBopeHr4r, HX cyrrlHocrb Lr 3HarreHue. 3urora
- oAHoKnero'rHrrfi opraHI43M: ee reHoM, aKTr4Ba\vfl. BHyrplrKJrerorrHbrx npoqeccoB.
Oorunrr'recKafl araQSepeHlrlzpoBKa n 6racronrepHa.fi AerepMVHa\ufl.3rrrorbr.

[po6.nenue. Cnequ$ura Apo6nenu.fl y rrenoBeKa r,r xpoHoJrorraq npoqecca.
AyrorpoQsrtfi run ilvraH:nfl. CrpoeHue pir3Br4Baroqerocf, opraHr43M a Ha pa3Hbrx
cral.I1,ex Apo6neHax. Mopyna. Bracroqprcra. Elacroruep*afl, arEQ$epeHrlr,rpoBKa u
3 aq arKo Ba, AerepM kruar\Hfl . 3rr,r6puo6Jr acr u rpo So 6 Jracr.

Llrun.nauralllrfl. Ilorurne I4 grarrbr r4MrrJraHTaquu. CocrosHue MarKr4 K Har{any
HMnnaHrarluu. [u$SepeHrlr.rpoBKa rpoSo6nacra Ha qrarorpooo6lacr v
cl4MrlJlacrorpo$o6nacr. O6pa:oBaHI,Ie naKyH Lt ux cB.rr3b c KpoBeHocHbrMr4 cocyAaMu
3HAoMerpux. fucrrlorpo$u:.;rit :run rrvraHtrfl. @opvrzpoBaHue nepBprqHbrx BopcHH
xopr4oHa.

Iacrpy.nflrIrrfl. 3rauu Lt MexaHr43Mbr racrpynr\uu. Ilepnrrfi grarr
racrpyn{quIa (4enauuuaqux): o6pa:onaHr,re lByxclofinoro 3apoAbrrrreBoro Ar4cKa.
3aqarxosax auSSepeHIIL.IpoBKa Lr rr4croruilr,rqecxar (rranenax) l.r.p*r, a\r4fl.

Bropofi erarr racrpyn-rrrlzu (raular.rrpaqux): QopuzpoBaHue repnuuuofi
rIoJIocKH I'I [epBl{tlHoro y3eJrKa, o6pa^:onaH}re xopAbr, Bo3Hr.rKHoBeHVe 3apoAbrrxeBErx
JrrrcrKoB, aras$epeHur,rpoBKa 3apoAbrrrresofi Me3OAepMbr, o6pasonaHue
[pexoplanrHofi rIJIacrI4HKu, $oprrlzpoBaHr.re nepnnofi rpy6xr,r rr HepBHbrx rpe6uefi,
aclrHxpoHHocTb pa3BuTl1lfl foJIOBHOfO Vr KayArlrrbHoro orAeJroB. TyloauqHar
cKJraAKa, o6pa:oaaHr4e Kr4rxe.{Hofi rpy6xu.

Oprauo- I'I rlrcroreHe3. Oupe4eneHue rroHf,rufi. BosHr4KHoBeHr,re rKaHe fi ua
ocHoBe gzQQepeHIII4aI{uu KJIeroK erra6puon€urbHbrx 3aqarKoB (rraHenax



guS0epeuquponxa). Coornou eHLrfl rrpoueccoB opraHoreHe3a kr rucroreHe3a.
Oprano- u rr4croreHe3 Ha 4-8 ne4erux BHyrprayrpo6noro p€BBr,rrr4q.

BuesapoAbllrreBble (nponuropuue) opraHbr. IrlcroqHuru pa3B1trLtfl,
crpoeHl'Ie 14 Synxquu xeJITotIHoro MeIrrKa, aJrrraHTokrca, aMHI{oHa, flynor{Hofo
KaHarI4Ka, xopHoHa. (DopuupoBaHl4e KpoBeHocHbrx cocyAoB t4 nepBrlrrHlrx KJreroK
KpoBI4 B Me3oAepMe xeJlToqHoro MeIxKa. 3uaqeHue xopraoHa B $oprr,rrapoBa1t41[JIaueHTbI. O6pasoraurae BopcI4H xoprroHa. fenaarorpoSnrrfi rr{rr rruraHufl.
llnaqeHra qeJIoBeKa: crpoeHl4e h SyHrquu. Ilno4n * i MareprrHcKa, qacru
[naIIeHTbI. ZsNaeHeEr4fl B SHAoMerpuv fiptt pa3Bzrrvrv 6epenaenHocrr.r, Aerlr{AyaJrbHbre
o6oloqru. flnaqenrapnrrfi 6aprep, ero ponb.

KpurnuecKlle [epI{oAbI pa3Blrrur. flpravlrHbr r.rx Bo3Hr,rKHoBeHr4{, Qarroprr,Bnu,Ioql4e Ha pa3BI4THe: reHerrdr{ecKr4e u grrr4reHoMHbre (sngorenuue v
sxsoreuusre).

4. O6utaq rucroJrornfl
4.1. YqeHrre o r*aHflx. crpyrcrypHbre ocHoBbr roMeocra3a
TxaHz KaK OAI'IH I'I3 rrepapxuqecK[x ypoanefi opraHrr3aur4r.r xLrBoro - cr4creMbr

KJIeroK H I4x [pou3BoAHblx. KnaccnQuKarlLrfl rrauefi: vropQoQyHKrlr.roH€rnbHafl H
rLI CTO| EH ETI4IIEC KA'.

Klerxz KaK BeAyIrIue oJIeMeHTbI TKaHr4. Hal- r4 rrocrKJreroLrHbre crpyKTypbr,
MexKneroqHoe BeIIIeCTBO KaK rrpor43BoAHbre KJreroK. llOUsrne o xrero.{Hofi
[o[ynflIII4I4' KreroqHoM TI{rIe, KJIoHe, auQsepone. Crsoronrre KJrerKr4, prx
pa3HoBHAHocrH, csoficrsa, I4x I,IcfIoJIb3oBaHr,re B pe[aparzaHofi MeAr.rrIHHe.

fucroreHes u pereHepallur. BIa4rr pa.arapuuvu: QusuonorilqecKa.fi t4
pe[aparr4BHafl,, KleroqHaq H BHyrpr4KneroqHar. ctarnvecxax, pacryrrlaf,,
o6Hoerqrcularc, KJrerorrHbre [onynfl rIHLr.

foNaeoctas (reHeruvecxuir, uera6oruuecxufi, crpyKTypuufi) KaK rnaBHoe
csofi crno rxanefi . Bu4rr crpyKTypHoro roMeocra3a: BHyrpr{KJrerorrHbrfi , xrerouHrrfi ,rxauesofi, opraHHblfi, ero ponb s o6ecneqeHllu a1ailTarluu opraHrl3Ma rreroBeKa Krr3MeHrroqr4Mcfl ycnoBr4rM nHeuruefi cpeAbr.

4.2. Snure.nuaJrbubre rKaHlr
3nurelua-ubHble rKaHH. MopSoQyHKrlr{oH€rnbHaf, ra oHrooLrnoreHerrzrrecKa,

xnaccz0aKaqul, 3[HTeJII4,. MopQonoirra"*- xapaKTepucruKa 3rrr4Ten[aJrbHbrxrxauefi' llorpaHrar{Hocrb KaK rJIaBHoe csoficrno ,rrrrarr*bHbrx rxauefi.fopvsour,urbHafl' H BeprI4KaJI."Has, aHLr3oMopQHocrr grrr,TeJrr{uurbHbrx rrJracroB.flonrpuocrb stII4TenuoIIHToB z Soprr,trr norapuofi az$SepeHrlr{poBKr4 r4x KJrero.r'ofio6oloqxu' I{nroxeparl'IHbl KaK MapKepbl p€I3Jrr{rrHbrx Br4roB grrr4Tenr,uurbHbrx rxauefr.Ba:a*na-s .'rerra6paHa: QopnaupoBaHlre, crpyKTypa n synxqrau.rroxponubre orr,Terrrrr. rlpunqunr, .rpy*rypuofi opraHu3a Lruu u syuxqauroKpoBHblx 3[LITeJIIten. CrpoeHl4e oAHoclofiHux (o4nopr4r"r* r{ MHoropx4Hux) nMHorocJlofinux S.II{T.JII4eB (HeoporoBeBa*)rrlux, oporoBeBaroqux, nepexoAHoro).BsauN'Iocsrsr uopQo$ynxquoH€ulbHrrx oco6eusocrefi snzreJrriurbHofi rxauu c eenorpaHuqHEIM [oJroxeHlaeM B opraHusNae. MexKnerorrHble KoHTaKTbr B p€BrLrrrHErxBI'IAax SITHTeJIpL' @uenolorl4r{ecKa,t ra pelaparHBHaflpereHeparlu,r 3[r4T e,r1rfl.
c ocy4u crsr fi su4or enufi.: crpy*iypa, $yHrqurir, pereHeparlr{f, .
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Xe.resrcrrtfi enure.nufi. Oco6ennocrpr crpoeHra, ceKperopHbrx

3rII{TenI'IoqI'IToB. fracroSrEsr4onorurfl ceKperopHoro ilpouecca. Cercperopuufi ur4Kn.
Oco6enHocrl{ crpoeHu, ceKperopHbrx KJreroK B 3aBr{cLrMocrrr or Qa: aanparopHoro
rIr{KJra. Tunrr ceKpeuuu : foJroKpHHuufi , arroKpr,rHH ],'Iit u MepoKpr4Hnrrfi .

XenesH 14 krx Knaccla$I4Kaur{r. Xaparrepr4crr4Ka KoHueBbrx (cerperopHux)
or.qenoB 14 BbIBoAHbIx rlporoKoB SK3oKpr4HHbrx xeJle3. Oco6ennocrr.r crpoeHr4q
SHAOKpHHHbTX XeJre3.

4.3. KpoBb rr.nuruQa. felrouoes
Cucrelaa KpoBH. OcHosHrte KoMrroHeHTbr KpoBr,r KaK TKaHu rrJrEBMa v

Qopuennble 3JreMeHrrt. @yHKrIr.rr4 r(poBt4. Co4epxauue QopMeHHbrx 3JreMeHToB B
KpoBI4 y B3pocnoro qeroBexa. felaorpaMMa u lefiroqvrapHafl Qopuryla. BospacrHue
r,r rroJroBbre oco6euuocru KpoBr4.

@oprrennbre 3JreMeHTbr KpoBrr
3purpoql{Tbl: KoJruqecrBo, piBMeprr, Soprr,ra, vx p€BHoBr4AHocrra. Crpoenue

3ppITpoIU4Ta, oco6eHnocrH ero nJIa3MoneMMbr pt qr,rrocKenera. <Dynxqzu
3pl4rpolluron. flpoAonxllTeJrbHocrb xu3Hr,r 3pr{Tporluron. PeruKynoq1aTbr.

Jlefiroquru: KoJIHT{ecrBo, rnaccuQzKarlra, 14 o6rqar xapaKTepvcrvKa.
flpogonxllreJlbHocrb IIlIpKynsrIHr{ B KpoBr,r. fpauyroquru (uefirpo6rrJrbr,
eosuuo0unu, 6aso0rznrr): coAepxaHr.re B KpoBLr, pasMeprr, Qopua KJreroK u rrx flilep,
crpoeHHe' cocraB cnequ$uqecKux rpaHyn, SyHrqrau. ArpanyJrorlurrr (rraonoqurrr,
nurra0oqnTbr): coAepxaHl4e B KpoBr{, pa3Mepbr, crpoeHr4e 14 Synxquu. Vqacrue
nrarvrSoquroB B I4MMyHHbIx peaKul{rx, cy6norrynflrtnu ruarr,rsoqraro, 1*rarKt4 rraMflT1t,
rIna3MoIII4Tbr) IIoHrrHe o III{pKynf,IIvrr4upe\npKynf,rlLrH T- n B-nzlaSoqzroa.

Kponruste IIJIacrvHKI4 (rporr,r6oqzrsr): KoJu4r{ecrBo, pirMepbr, crpoeHHe,
xnaccraQuKallHr, SynxqIEu. flpo4onxr4reJrbHocrb xlr3Hu rpou6orlr{roB.

[rasl{a r(poBrr. KouuoseHTbr [Jra3Mbr KpoBu, Qyuxquu.
Jlnrvr0a. o6pasonauue luuQrt, [JrasMa ra QopvreHHbre 3JreMeHTbr, cBq3b c

Kpo Bbro, rr oH.rrrlre o perlr4pK y nilluu nuu s oquror. (DyuKru,rv lzN,r Q u.
feuonoar. 3nr6puoualrHufi reMorrog3 KaK rr4croreHe3 KpoBH: erarrbr, yqacrlre

pa3nHqHbrx opfaHoB B KpOBeTBOpeHHr4.

llocreu6pl{oHiulbHufi reuorloo3 KaK QnsuonoruqecKa, pereHepaur{fl KpoBr4.
feiraonoer,r{ecKue crBoJIoBbIe KJIerKrI, KJleTK}r-[peArxecrBeHHrrubr Mr,reJro- u
nurra0oqnro[oe3a (rononrEeo6pasyrorque *rar*r), yHLtrroreHTHbre KJrerKH-
rIpeAIxecrBeHHuKLI Lr vx xapaKTepl4crl4Ka. Mop$olorl{rrecKu HeraAeHTu$r,rqupyeu6re
u iraop0onou.IqecKla z4enruQulll4pyeMbr e craltr4lt pa3Burufl KneroK KpoBr.r, rroHrrr4e o
IIOTCHTHOCTH

3pr4rpour.rroB,
Oco6euuocru

14 KoMMr.rrr4poBaHr4u. XapaxrepuaruKa KJreroK B 4UQseponax
TPAHYNOqI,ITOB, MOHOIII{TOB, KPOBf,HbIX IIJIACTI,IHOX (rPOrrA6OrlUrON).

T- H B-nurra0orlr4Torroo3a: aHTr.rreHHesaszcu^asrfi yt
aHTI'IreH3aBHcHMbIfi nurra0olll{Tono33, ux xapaKTepr{crr4rca u 1uoJroruqecKrafr currcr.
Perynaqufl Mr4eJro[o33a r4 nurr,rsoqurorro33a, ponb MrrKpooKpyxeHuq.

4.4. CoeAHHrrreJrbubre rKaHrr
CoeAuHureJIbHbIe rKaHH. o6uas uopQo$yHKrlr{oHanbHafl xapaKTep r4crr4Ka,

xnaccrE$uKarlr{.fl. fzcrorene3, Me3eHxuMa.
CoocrneHuo coeAIrHI{TeJIbHbIe TKaHrr. o6rqas xapaKTep t4crprga,

ruaccuSnKallur, BoJIoKHLIcrbIe coeAI,IHI,ITeJIbHbIe TKaHr{, TKaHr.r co c[eqrraJrbHbrMrr
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CBOfiCTBAMI,,I.

Bo.norcHucrbre coeAuHlrreJrbHbre rKaHrr: pbrxJra;r coeAIaHI{TeJIbHaf, TKaHb,

rlJlorHa.f, coeAIaHI,ITeJrbHa.f, TKaHb, o6ua.s xapaKTepr4crkrKa, pereHeparluoHHbre

Bo3MoxHocrra. Oco6euuocru penaparr4sHofi pereHepaquu npr4 orHecrpeJrbHbrx
paHeHrrflx.

Psrxrag coeAr4Hr{TeJrbHa-f, TKaHb. Klemu puxrofi coeAr{Hrrremsofi TKaHr,r.

MexasouvrLr: Sra6po6nacrbr, $u6poquru, rvruoftu6po6racru. flpoucxox.qeHne,
crpoeHr4e n yqacrure B rrpoqeccax Qu6pvnnoreHe:a. A4zuoqLrrbr (xuponue rnerxn)
6enofi ulypoit xaponofi rKaHr4: npoucxoxAeHr{e, crpoeHue H 3HaqeHue. Ilepuut4rbr,
aABeHTHIII4ELITrHrTe KJrerKH: rrporrcxoxAeHr.re, crpoeHue v $ynxquoH€LrrbHa,
xapaKTeplrcTuKa.

Krerru-uoroMKr{ reMorrogrra.recroft creorosofi KJrerKr.r. Maxpo$aru:
npor4cxoxAeHr,re, Bkr4br, crpoeHr,re, poJrb B 3arrlr4THbrx peaKrlr,rqx opraHr43Ma. IIoHqrHe
o rraaxpoQarrrrrecKofi cucreue. Iha^:uarr{qecKLre KJrerKr4: nponcxoxAeHr,re, crpoeHr,re,
ponb B HMMyHr.{Tere. Tyuuue KnerKr4: rrpo[cxoxAeHue, crpoeHrae, Syuxquu.

Bsauuo4eficrnue KneroK puxnofi coe.ur.rHr{Temnofi TKaHr.r r,r KJreroK KpoBH B

Boorrarrr{TeJrbHbrx peaKrlH,rx opraHLr3Ma.
IftaruenrHbre KJrerKr{ : npoucxoxAeHlre, crpoeHrae, @yHrqral.
MexrreroqHoe BerrlecrBo. O6qaq xapaKTepvcrptKa, npor4cxoxAeHrle vr

crpoeHl4e. OcHosHoe BerrlecrBo, ero SusuKo-xr4Mr.rqecKr4e csoficrsa u 3HaqeHr4e.

KollareuoBble h glracrut{ecKue BonoKHa: poJlb, crpoeHue Lt xytv,rv'ecrufi cocraB.
IlpegcrauleHue o p€BnuqHblx rl,Irax KoJrJrareHa u vx JroK€IJrH3arIprq B opraHr.r3Me.
PeruxynxpHbre BoJroKHa.

flrorHaq coeAr4HureJrbHa, TKaHb. PasHoeraAHocrr4, crpoeHr4e v Syurquu.
Cyxoxnru4e KaK opraH.

CoeAunureJrbHble rKaH[ co c[eqllaJrbHbrMlr csoficrnauu. PeruKynqpnzr.fl
TKaHb: crpoeHue, rucroQv3t4olrorvrfl, 3HaqeHr.re. Xuponar rKaHb: crpoeHr4e,
pa3HoBI4AHocrI4, 3HarleHue. lluruesrHa{ TKaHb: oco6egHocrr.r crpoeHyrfl.t4 3HarleHr,re.

Crpoeuue cJrr43llcrofi rxaun.
Crerernble rKaHu. O6rqaq xapaKrepucrr,rKa u KJraccu$r.rraqur cKeJrerHbrx

rxanefi.
Xpnuqenule rKaHIr. BzAu xpaulenofi TKaHu: ruuuruHoBar, gJracrr.rqecKafl,,

BonoKHI,Icras. KlerKI4 xpf,Illenofi TKaHr,r: xoH4po6nacrbr, xoHAporlurrr. I4soreHHbre
rpy[nbl KJIeroK. fucroxuuHqecKafl xapaKTepkrcrvKa r.r crpoeH]re MexKJreroqHoro
BelrlecrBa p€BnHqHbIx BLIAoB xprqeBofi rxaun. Xprrrl KaK opraH, HaAxpflrrlHurla.
fucroreue3, pereHeparlr{.rr, crapeHue xpsqa. Crpoenue cycraBHoro xpf,rrla.

Kocrnrre rKaHlI. Klerrcu xocrnofi TKaHLI: ocreorlr4Tbl, ocreo6lacrrr,
ocreoKnacrbl, I,Ix xapaKTepvrcruKa. MexxrerorlHoe BelrlecrBo rocrnofi TKaHr,r, eto
QH:uxo-x[MuqecKrle csoficrea, crpoeHue. MuHepa-nLta\ufl MexKJrerorrHoro
BelrlecrBa. BIt4u xocrnofi TKaHu: Hx JroKzurra3allr4, B opraHg3Me v
vrop0oQyHKqrroHaJrbHbre oco6ennocru. Kocrb KaK opraH, HaAKocrHr,rqa.

fucrorene3 KocrHblx rKaHefi: uttparaeu6paHo3Hoe (o6pasonaHue Kocrr,r r43

ueeeuxnuu) u 3HAoxoHApzulbHoe oKocreHeHLre (o6pasonaHr,re Kocrlr Ha Mecre
xpflIlra). flepecrpofixa xocrr4 v ee penaparr{BHa.rr pereHepaqrax (a roM rrucre rocJre
orHecrpeJrbHblx paneHufi). @axroprt, oKa3brBarour4e Brr4qHrae Ha pereHeparlqro



KOCTHOfi TKaHLI, ee r.I3MeHeHVfl trppr

4.5. MsrureqHbre rKaHH
O6rqas xapaKrept4crprta,

t2

cTapeHLru opraHLr3Ma.

orra6puouanrurrfi rvcroreHe3 HepBHofi rxauu. Au$$epeHrlr{poBKa nefipo6JracroB r4

rrtuo6racros.
Hefiponur. MopQonou{rrecKaf,, Sy*rxqr4oH.urbHatr u nefipoue4naropHafl

xnaccuSnKallplt4 Hefiponon. Crpoeuue nefipona: flepuxapraon (relo nefipoHa), aKcoH,
AeHApHrbr, xporraaroQr{JrbHoe BerqecTBo, oco6ennocru TIIITOCKeneTa
(nefipoQraJlaMeHrbl u nefiporpy6ovrra). Pom nefiporelaMbr B perlenuuu, reHeparltrr4 v
rIpoBeAeHI{I4 HepBHoro I{MrIyJIbca. CusreruqecKr,re 14 TpaHcnoprHbre lpoqeccbr B

IIt4TorIJIa3Me nefiponon. Arcouamsrrfi TpaHcropr: aHTeporpaAnrrfi Lr

perporpagnufi; 6ucrpufi vr trle4reHnufi, poJrb Mr4Kporpy6oqer. CercperopHrre
uefipoHu: oco6euuocrtl Hx crpoeHvrfl kr Qynxqur. flousuEe o nefipoMeAuaropax.
(DzsprororuqecKa.,r ru6em Hefiponon. Pereseparlufl HefipoHor.
upeo6pasoBaHu, Hefipouon.

Bo:pacrnrre

Hefipor.n[q. O6uafl xapaKTepncruKa, HcrorrHt4Kz pa3Br4Tr,rq, KJraccuQuxaqur.
Maxpornrra: onlaroAeHAporJlu.rr, acrpornr4-rr v gneHArrMHaf, trryrfl.) crpoeHr{e v
Qyurquu. Marcporruaf, : crpoe HLre v Synrquu. PeaxrrasHocrb uefipornun.

Hepnn ule BoJroKHa. O6qaq xapaKTep vrcrvrKa, xraccusnKaqur. Oco6ennocrr{
QoplaupoBaHr4r, crpoeHl,Ic u Qynrqur.r 6esNrueJrr.rHoBbrx H Mr4eJrrrHoBbrx HepBHbrx
BoJIoKoH. IIoHcrIae o6 ocesoM uI4nI4HApe H Me3aKcoHe. YlrrpaMr4KpocKonr{r{ec6oe
crpoeHl4e MuerHHosofi o6oloqxu. Peresepa\ufl HepBHbrx BoJroKoH B opraHax

uopSoSyHKrIHoHanbHas. u rncroreHerur{ecKa{
xlaccuQuKaIII4I4 MbI[IeqHbIx rxauefi. CrpyxrypHue ocHoBbr coKparrrMocrz KaK

UIABHO|O CSOfiCTgA MbITIICqHbIX TKAHEfi .

C xel erHaq [o tl eperl Ho rtor ocaraq M br Ilr eq H aq rrca H b. I4cro.rH yrK pa3Br4Tktfl.,

crpyKTypno-SyHrql4oHiulbHa, eAHHr,rUa Mbrrrrer{Hoe BoJroKHo (cuunnacr v
Ml4ocareJlnraroqurrr). Crpoeuue cuMrrJracra: coKparraTelrsrrfi anlapar:
vrnoQu6pI4JIJIbI, capKoMep, uuoQuraMeHrbr; onopurrfi u rpo$n.{ecxufi arraparbr.
MexaHusr4 MbIIrIeqHoro coKpaqeHr,rr. Tunu MbrlrerrHbrx BoJroKoH: gKcrpa- v
nnrpa$ys€LtlbHble BoJroKHa, r,rx r4HHepBarlr4fl. Muurqa KaK opraH. Pereuepaqur
M bIIIIer{Hofi txaHu, 3Har{eHr4e MI4 ocareJInHToIII4ToB.

CepAevnafl [oflepeqHofloJrocarafl MbrrrrerrHafl TKaHb. I4cro.rHLtK pa3Bkrrttfl,
crpyKTypHo-Syuxquo:eaJrb:aafl e.qr.rHnrla cep4evnofi NrHrue.rHofi TKaHr4, Tr4[br
KapAzoMuourrroB. Mop$oSyHKuuoHanbHafl xapaKTeptrcrvKa coKparr4reJrbHbrx u
rlpoBoAflIrIux KapArIoMrIoqI,IToB. CexperopHue KapAr.roMr4orllrrbr. Bo:uoxnocru
pereHeparlnr4 cepAe.rHofi no[eperrHo[onocarofi uuure.rHofi TKaHu.

fnaArcaq MblurerrHafl TKaHb. I4cro.rHraxu pe3Bkrrtrfl. crpyKTypHo-

QyHxquoHilJlbHa, eAI4HI4IIa rnaAxofi Mrrure.rHofi TKaHr4. MopSororr4r{ecKafl v
SynxqnoHurbHafl xapaKTepkrcrnKa DraAKoro Mr.rorIHTa. PereseparJufl, rna4xofi
rurture.{Hofi TKaHI,I. fra4xar MbrrrrerrHa.fi TKaHb nefipalrnoro flpor4cxox Ae:a:afl:
IiICTOr{HI4K pa3BkITvrfl, cTpoeHLIe V Synxqur. flaArcas Mbrr[errHirf, TKaHb
3KTO.{epMULlIbHOrO IIpOUCXO}I(I\eHLrfl,, MI{OSTIHTeJIU€LIIbHbIe KJIeTKI{: I4CTOTIHI4KI4

pa3B:aTla4 crpoeHlre, Qyuxquu.
4.6. HepBHar rKaHb
O6qas xapaKrepucrlrKa uepnuofi rKaHH. I4cro.rHraxu pa3Bkrrkrfl t4
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nepu$epnqecKofi H ueHrpulnbHofi HepBHofi cplcreMbl.

He p n n rr e o Ko H rI a H H fl . Kn ac cu Q I4KaIJus, o6 ulag xap aKrep VcrI4Ka.

PeqenropHtre (uyncrnnrelruue) HepBHbIe oKoHqaHlar: cno6o4uue,

Hecso6oAHbre, Hecso6oAHsre HHKa[cyJII,IpoBaHHbIe, nefipo-ruuureqHble BepereHa,

uefi po-cyxoxl{JlbHble BepereHa.

3$$erropHbre oKoHrraHlrs: ueftpouu[reqHoe oKoHrIaHHe B cKeJIerHbIx

Mbrrrlqax r{ B rnaAKofi uurue.{Hofi TKaHr4, uefipo-xeJle3l{crble HepBHbIe oKoHrIaHkIr.

MexnefipoHilllbHbre cr,rHarlcbl: gleKTpI,ItIecKI4e, xuMLIrIecKHe u cMeluaHHble

cr4Harrcbr, crpoeHue v MexaHr43Mbr nepeAar{I4 nor6yx4eurra. YnrrpacrpyKTypa

XI4MI{qCCKHX CI,IHAIICOB.

5. rlacrnaq rlrcroJlorlrr
5.1. HepBHafl cucreMa
BseAeHHe B r{acrHyro rr4croJrorr4ro. lloHqrue (onpe4eneuue) opraHa. Tunu

opraHoB. Crpyxrypnar opraHr43arlprq rpy6varux opraHoB. Crpyxrypnaa
opraHu3arlu, rapeHxlrMaro3Hbrx oprauon. fIoHflTpre o crpyKTypHo-$yHruuoHalrnofi
eAHHHUe.

O6qas uop$oQyHKrllroHirn b*afl. xapaKrep vcrvKa I{ KJlaccuSuraqur opraHoB

nepnnofi cucreMbl. I4croqnvKu pa3BHTI,If, opraHoB HepBHofi cucrerurt.
Ocuonurre flpr,rHru4rrbr opraHr43allrlu nepnnofi cLIcreMbI. OcHosHsre

rroJroxeHr.rf, uefiponHofi Teop[r4. MexanusMH nefiponHofi I,IHTelpaIIHI4:

KoHBepreHrlra, r.r Ar{BepreHrllrfl. flonqrue o HepBHbIx IIeHTpax, ux KJlaccn$nraqur,

rrpr4Hrlurrbr crpyKrypHofi opraHr,r3arllru HepBHbIx IIeHTpoB rAepHoro LI sKpaHHoro

Tr{rroB. PeQnexropHbre A}rn, r4x r{yBcrBHTeJrbHbIe, ABHrareJIbHbIe 14 accoquaruBHble

3BeHbr.

I{eurpa.nbHafl HepBHafl cucreMa
Cuunuofi Mo3r. Paseurue, o6qaq xapaKrepr4cTr4Ka, $yHrqIau. CrpoeHrae

ceporo BerrlecrBa: BuAbr Hefipouon v uxyqacrlre B o6pasonanuu peQneKropHblx Ayr,
Trarrbr rJrr4orlr,rroB. Illacrusrr rro Percegy. Crpoeuue 6eloro BelrlecrBa.

I-{enrpalrnufi KaHiLrr crrr4HHoro Mo3ra. MopQoQyHKuI4oH€LIIbHa, xapaKrepl4crl{Ka

rrpoBoAflrrlnx nyrefi.
Io.nonuofi ruosr. O6qas uop$oSyHKrlr{oH€rrrbHafl. xapaKrepl4crlIKa ronoBHoro

Mo3ra. Cepoe u 6eroe BerrlecrBo. Crpoenue o6oro.rex
urrrofi. Cy6aypanbHoe v cy6apaxnollAanbHoe
CIIJIETEHI,If,. Oco6eHHocr14 CTpOeHLL cocyAoB
rleHrpanbuofi uepnsofi cucreMbl.

MosxeqoK: crpoeHue u aefipouuufi cocraB Kopbl Mo3xer{Ka - rpyueBI,IAHbIe,

Kop3r{HrraTbre, 3Be3ArraTbre, 3epHr.rcTbre nefipoubr, KJreTKr4 folr.{xu. AssepeHTHbre H

s$$epenrHbre HepBHbre BoJrorsa. MexnefiponanbHbre cBfl3vr - MoAynlr Mo3xeqKa.
Kny6ouex Mo3xeqKa. fruoqurbr Mo3xeqKa.

Kopa KoHerrHoro (6onruroro) Mo3ra: o6Iqaq rvropSoQyHKrlraoH€rrrbHaq

xapaKTeplrcruKa, pa3Burue. I{uroapxr.rreKToHr.rKa: ueftpouuuft cocraB Kopbr,
IrJIacrI,lHKH Kopbr 6omurux [onyuapufi ruosra. Mo4ynurufi upuHrlr,r[ opraHH3arIHr,I

3oH Kopbl 6o.usurux nonyurapufi. Mueloapxr{TeKToHnKa. flproquru.
feMarosHlleQanuqecxufi 6aprep, ero crpoeHlre Ia 3Har{eHlre. BospacrHbre lr3MeHeHlu
Kopbr.

Mo3ra - TBepAofi, nayrunHofi,
npocTpaHcTBa, cocyAucTble
(cuHycrr, reMoKarrHnnxprr)



Hepn:
pefeHepaqr4q. qyncrnureJrbHbre y3nbr (cnuuHol,ro3roBbre r,r

flepuQeprqecKafl HepBHafl

QyHrqrau. Xapaxrepr{crr4Ka nefiponon u nefipouzu.
AarouoprHan (nererarrrBHar) nepnuar

crpoeHr,rtr 14 Synxqrau rleHrpirnbHbrx
trapacl4MrlarpIr{ecKoit u cuurlarl4r{ecKofi cucteu. Crpoeuze u uefipouHrrfi cocras
3KcrpaMypanbHblx u I,IHTpaMyparrLHLrx raHrJrr4eB. IIp"- t4 [ocrraHrJrHoHapHbre
HepBHbIe BoJIoKHa. Oco6ennocrl4 crpoeHu, peSnexropHbrx Ayr asrouoNauofi
uepnnofi cucreMbr.

5.2. Opranrr rryBcrB
llousrue o cencopnofi crlcreMe u aHanr,r3arope. KraccuQ HKarJr4fl opraHoB

rIyBcrB. HefipoceHcopHble H ceHcogtrr4TenuanbHhre peqe[TopHbre KJrerru. O6ruufi
lpr4Hrlr4rr opfaHH3arJuht pt synxquoHr.rpoBaHr.r.f, perlerrropHbrx KJreroK.

Oprau o6oHqHua. O6rqar xapaKTept4crLrKa,r,rcrorrHr{K pa3Br4Tufl. Crpoeuue z
KreroqHblfi cocras o6on-f,terbHoro gfruTeJrr4f,: peqenropHbre, rroAAepxrlBalo1qple I4
6a-:alrurte KJrerKI{. fncroQu3uoJroruf, perlelropHhrx KJreroK opraHa o6oHqHuq.
B orraepo-nasamHrrfi opraH.

opran 3peHrrfl. o6qas xapaKTepLtcrvKa, Hcror{Hr.rKr4
pa3BLlTprs, ua:uofi [y3brpeK, xpycrirnr4KoBa, [naKoAa. o6rqufi
rna3Horo s6roxa. O6ono.rxz rJr€t3Horo s6roxa: Qu6posuax, cocyA:acrafl,
BHyrpeHHf,r; crpoeHrre, TKaHenofi cocraB.

@yHrqnoHturbHbre annaparbr Dra3a.
lzourpn'{ecxuft anflapar: crpoeHl4e poroB,rlbr, paAyxKt4, pecHurrHoro reJra

xpycranr{Ka, creKnoBr4AHOfO TeJra. MopQonoruqecKue
BHyrpr4rna:nofi xr4AKocrrr.

Arxouo.qaquouurtfi atttrapar: paAyxKa, pecHr4rrHoe (qznrEapuoe) TeJro,
crpoeHrae, QyHrquu.

PerleutopHrtfi anlapar - cerr{arKa ura3a. flzruenrHrrfi gnur ertui,t cerrrarKr,r:
crpoeHl{e 14 3HaqeHae. Hefipouurrfi cocraB cerqarKpr: crpoeHLre u rrrdroQraeuorora.a
tr€uoqKoBblx u xon6oqxosHx nefipoHon cerrrarKr4 Crpoenne 14 Synrcqura6unorapurtx, roprr3oHT€ulbHblx, aMaKpLrHHEIx, raHfJILIo3HEIx KneroK cerqarKpl.
oco6eHHocrll crpoeHl4, ueHTpilnbnoft .f,Narr4 Ir Ar{cKa 3puTenbHoro HepBa. Cocras u
3HAqEHHE f]il414.

oprau Br(yca. oorqaq xapaKTepvtcrvrKa, noK€ur,3arl,q.
KIETOIIH6Ifi COCTAS BKYCOBbIX NOqEK: BKYCOBbIE, NOAACPXIIBAIOU{UC
KJrerKra. tr{uuepnarlr4fl BKycoBbrx roqeK.

Crpoeuue u

opraHr'I cJryxa v paBHoBecl{fl. o6utas xapaKTep HcrLrKa, r.rcroqHr4K,
pa3Bprrvrfl. BHyrpenHee yxo: xocrnrrfi r4 nepeloH.rarHfi 

'U6rprrrr"r.opraH cnyxa: ynrlrKoBa-fl qacrb nepe[oHr{aroro tra6upurura, crpoeH,eynl4TKoBoro KaHiLla, crpoeHl{e H rcflero'IHrtfi cocraB crurpzrJrbHoro opraHa, erouHHepBarlr4q.

opran paBHoBecl4r: aecru6yr flpHafl yacrb [epenoHqaroro tra1upurura3rJII4[TLIqecrufi u c0epuvecxufi MeIxorIKI4 r4 [onyKpyxHbre KaH€rrrbr. peqeuropHue
orAenbr: crpoeHr{e rr Kjreroqusrfi cocraB [rreH r.r aMnynrpHbrx rpe6eurron.

cucreMa. O6rqas xapaKrepvcrnta
u nepu$epraqecrux orrenoB

T4

cI{cTeMa. cTpoeHHe,

vepennue):
Qyuxquu,
cTpoeHr4e,

ela6puouanbHoro
nJraH .rro.rrj

ocHoBbr rlr4pKynf,rlr{r4

u 6asartrHHe



l5
5.3. Cepgeuno-cocyAucrafl cncreMa
O6ruas xapaKTeptrcrtrtaHpa3Btrrue opraHoB cep.qeqHo-cocyAr4crofi cucreusr.
Cocylu. O6rque IpI{HIIZTrI crpoeHafl, rnaHeeofi cocraB. Knaccu$vKarJarfl

cocy.{oB. 3aszczN,Iocrr crpoeHuf, cocyAoB or reMoAzHaMr{qecKrrx ycnonufi.
I4uuepnaqzr kr BacKynf,pr4sapfl cocyAoB (cocy.4u cocyaog). AuruoreHe3,
pefeHeparlr4f, cocyAoB.

Aprepuu: KJraccr4Snxaqur, oco6euuocru crpoeHzc Lr $yHxquu aprepuitt
pa3n Hr{Hofo rl4lla - 3Jracrl4r{ec Koro, MbI rxerlHo-3JracrHqecKofo I4 MbIIrIeqHoro.

MaxpoqzpKynflropHoe pycno: aprepr4oJrbr, reMoKaflr,rJrnflpbr, aprepr4o-
BeHynrpHbre aHacroMo3br, BeHynbr. Aprepuolu: crpoeHr.re, Br4Abr Lt ponb B

rponoo6palrleHl{H. 3na.reHlae gHAoreJrHoMr4orIHTHbrx KoHTaKToB a rracroQr43uoJrorr,ru
aprepuon. fenaoranl4JrJlrprl: KJlaccprQuraqnr, Synrqux u crpoeHLre. Oprauuue
oco6eunocrr{ KarrrrnnqpoB. Benylu: crpoeHrre, Br4Abr r4 poJrb

AHACTOMO3bI: 3HAIIEHI4E ANfl

B KpoBoo6paqeurau.
Apreprzono-BeHyn{pHbre rponoo6paqeHnr,
rlaccuSuKalll4f,. CrpoeHIae apreplrono-BeHyn{pHbrx aHacroMo3oB p€Bnr,rqHoro ralrra.
flon.srue o rr,rcroreMarr{qecKzx 6aprepax.

Bensl: xnacczQuKa\Lrfl, oco6enuocru crpoeHr,rfl BeH puBrr4r{Horo rvrra
(urrureuHoro I4 Qu6posHoro) n cBfl3v c reMoArrHaMrrarecKr4Mr4 ycnoBLrflM:a. Crpoeuue
BeHo3HbIx KJIarraHoB. Otltu.{H{ creHKH BeHbI u aprepuv.

Jlzrvr0arzqecKr,re cocyAbr: rnaccnQuKa\ktfl,, crpoeHr.re nuuSarzqecKoro
Kallllnnrpa u lurvrQaruqecKux cocyAoB. flonsrue o luuQaururoue. Y.{acrue
nurra s arzqecKux KanPr JrJrrpo B B c ucreMe MLr Kp orlprp Kynf, rlr4r.r.

Cepaue. Crpoeuue creHKI{ cepArla, rraHesofi cocraB. 3n4orcap.u r4 KJra[aHbr
cepAua. MuorapA: coKparLITeJIbHbIe, [poBoA.flrque H ceKperopHbre KapAuoMr4orl]rrbr.
llpono4aulaa cl4creMa cepAlra, ee uop$o$yHKrlr,roHanbtas. xapaKrepkrcr4Ka.
Oco6ennocrLl pereHepallulr Mr.roKapAa. 3uraxap.u u [epr4KapA. Oco6eHHocrz
KpoBocHa6xesur Lr HHHepB a:l-lrfl cepArla.

5.4. Oprauu KpoBerBopeHuq Ir rrMMyHorro33a (.nurrQou 4aafl cncrerua)
Ilpvluquurt crpyxrypnofi opraHr,r3aur4r.r opraHoB KpoBerBo peHt4fl Lr

I'IMMyHorIoS3a (nzu$on.(Hblx oprauon), repBr{r{Hbre 14 BToprlrrHbre opraHbr, r4x
uopSo@yHKIIHoH€rnbHbIe ornplquq u QynxqraoHurJrbHbre 3oHbr. llpoqeccu
nunaQoqzroro33a B TI,IMyc-3aBI4cI{Mbrx (T-soHa) ra runayc-He3aBr4cr4Mbrx (n-:ona;
3oHax BTopI4rIHbIx nIarvrSoHIHbIx opraHoB. IloHqrue o6 uuuyHrrrere, [IMMyHorIHTax,
aHTplreHax v aHTVTeJIax. Bu4rr I4MMyHLITera, B3ar4uoleficrnue KJreToK B r4MMyHHbrx
peaKIII4rX, yqacTr.re fpaHyJrorlr4ToB, TyTIHbIX KJT€TOK, HaTypilnbHbrx Kr{nnepoB B
3aurr.rre opfaHr,r3Ma. Peryrrur{f, r{MMyHHbrX pearqzfi: qr{ToKr{Hbr, fopMoHbr.

Ilepnnvuue .nunasor{AHbre opraHbr
KpacHrrfi xocruuft Mo3r: I,Icrot{Hr.rKr4 pil3Br,rrr4.s, crpoeHue, TKaHesofi cocraB,

Syuxquu. flouqrHe o Ml'IKpooKpyxeHuu. Peiyn fl\Hr reMorro33a. Xer6rfi xocrnufi
MO3r.

Trauryc: ucroqHI4KU pa3Btrrtrfl) crpoeHr,re n rrcanesofi cocraB KopKoBoro kr
Mo3roBoro BelrlecrBa AoneK THMyca, SyHrquz. Kpoaocna6xeuze rr{Myca.flpoqeccrr aHTl4reHHesasucl4Naofi an$6epeHrrrlpoBKr{, rroJroxrrreJrbHa, Lr
orpLIIIareJIbHa' ceneKqu-fl. Crpoeuue v 3HaqeHI4e reMarorrrMr4qecKoro 6aprepa.
Bperraeunaa (arqz4eHT€ur6Ha-[) ra noapacrHa.s r4HBonroq ufl TuMyca.
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Bropuuuue .nuuQor{AHbre opraHbr
Jlnrr,rQaruqecKl4e y3nbr: HcrorrHnK:n pa3Bktrufl,, crpoeHr.{e, rxauenofi cocraB,

Qyuxquv. Koproeoe BerrlecrBo, [apaKoprr.rK€rnbHafl o6racrr, Mo3roBoe Ber.uecrBo:

I4x urop$oSyHKIII{oHanbHafl xapaKrepvcrvKa, rr{Myc-3aBr4cHMhre v rr4Myc-
He3aBr,rcr{Mhre. Cncreua cuHycoB. Oco6euuocrr{ KpoBeHocHbrx cocyAoB: BeHyJrbr c
BbrcoKr4M gH.{orenr{ervr. CrpyKTypa nnrraQauErrecKoro y3na B 3aBI,IcI,IMocrH or Br4Aa kt

cTaIVU r.{MMyHHOTO OTBeTa.

CereseHxa: ucrorrHr4Kl4 pa3BrTr4fl' crpoeHl,Ie, maHesofi cocraB, Synxqnu.
Eenac [yJrb[a, TuMyc-3aBrzcuMbre u rr4Myc-He3aBucr,rMbre. KporocHa6xeHue
ceJre3eHKra. Kpacnaf, [yJrbrra, ceJre3eHotrHbre rflxiu H cuHycor4Abr ceJre3eHKr4.

JluvrQora4Hue o6pasoBaHr4fl B cocraBe cJrr{3rrcrofi n uoAcrprgucrofi o6oro.rex
rpy6uarrx opraHoB: crpoeHr4e, xrerouurrfi cocraB QynxquoHiLrrbHoe 3HaqeHHe.

MunAanraHbr, rrepBeo6pa":nufi orpocroK: crpoeHr,re, JroK€Lrrv3a\vfl, Tr4Myc-3aBr4cr.rMbrx

14 Tl4Myc-He3aBr4cr4Mux, SyuxqproH€LrrbHoe 3HarreHue.

5.5. SngorcpnHHaq crrcreMa
O6rqaq xapaKTepurcrurKa eu4orpuuuofi clrcreMbr: rroHf,Tr{e o ropMoHax,

KJIerKax-MIaIrIeHflx, peuelropax. Ayrorcpunur, napaKpr4Hu.f,, 3HAoKpr4Hr.rr.
Knaccv$vKar\ktfl opraHoB eugoxpunnofi crrcreMbr. MexanngNlH perynf,rlr4u B

DHAoKpI4Hnofi cucreMe: npr4Hrlurr r4epapxuqecxofi opraHr{3aryuu, o6parHa, cB{3b.
I{enrpa.nbHbre opraHbr 3HAoKprrlrHofi crrcreMbr
fuuora-uauyc: rrcrorrHrrK pa3Br4Tufl,. crpoeHr4e vr Synxqura.

HefiposH4oKpLIHHbIe KJIerKr4 flAep [epeAHero r4 Me.qr4o6a:amsoro rr4rrorilrraMyca,
crpoeHple, Syuxqrax. Jlu6epv:abr pt crarr4Hbr, r.rx ponb B perynrrJnkr AeflTeJrbHocrr,r
3HAoKpI4HHofi cucreMbl. Perynrqlu QyHxqzfi runoraraMyca rleHrpanbuofi Hepnnofi
cucreruofi.

fzuoQus: LIcToIIHLIKI{ pa3BI4THr, crpoeltre kr Synxquu. Iluro$yHKrlkroH€urreas
xapaKTepkrcrLrKa aAeHouI{ToB nepe4nefi Aonu runoQuea. Ilporr,rexyroqHa{ r{acrb
runo$u:a, ry6epalbHaq r{acrb. Crpoeuue n Qynrqux nefiporranoQuaa. fnuoralauo-
aAeHoruno$u:apuar H rllrlorilltarrao-nefiporznoQu:apuaa cucreMbr. fuuorzurauo-
aAeHorHnoQr,reapuoe KpoBoo6paqenue, ero ponb Bo B3ar{Mo4eficrnur4 rurror€uraMyca
n ruuoS usa. Hefi po-reMaurbHbre opraHu, nefi po-reMrurbHbre cr4Halcbr.

TIIuurxonr4[Hafl xeJle3a (snu$ras): crpoeHr,re, KJrerotrnrrfi cocraa, Qynrqux.
IlepuQepuqecKrre 3HAoKprr HH bre )r(eJre3br

I{uronnAHuul xeJle3a: I4crotlHI,IKLT pa3Bvrrnfl, crpoeHne, SyHrqrau. @olrlrKynbr
xax uop$oQynxquoHzlllbHble eAr4HHrIbr, crpoeHr4e Hx creHKLr r4 cocraB KoJrnor4Aa.
(Donnuryrrf,pHble oHAoKpt4Hour4rbr (rupoqzrrr), ux ropMoHbr n Sa^:u ceKperopHoro
III4Kna. 3Ha'reHue rI4poI4AHbIx ropMoHoB. Ilepecrpoftxa Qolluxynon B cBfl3pr c
pa3nHr{Hofi Qynxqr,rona.nrnofi aKTr4BHocrrro. IlapaSorurarynflpHbre 3HAoKpHHorIHrbr
(C-xnerxu), roxalkrcawrfl n Synxqu.a. Perynflrlufl AerreJrbHocrr4 H Bo3MoxHocrr4
pereHepaqrru rqr,rronu4uofi xeJre3br.

OroloulzroBuAHaf, xeJle3a: ucrorrHuK:a pa3Bzrrr4fl, crpoeHue u xrero.{Hrrfi
cocraB, ponb B peTJITIIHI{ Ml4HepirnbHoro o6rraena. Perylrqur Ae{TeJrbHocrr,r 14

BO3MOXHOCTT{ pereHepaur4r4 oKoJrorrlt4ToBr,rAHbrx XeJre3.
HaAno'{eqHHK: I4crotIHI4KH pa3Batrufl. (Deralrnag v 4e$unurt4BHafl, Kopa

HaA[oqeqHI'IKoB. 3ourt Kopbl H I{x rrlero.rHrrfi cocraB. Oco6enuocrlr crpoeHus
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KopKoBbIx SHAOKpHHoIILITOB (xoprraxocreporlr4Toa) n aBfl3u c cr4HTe3oM r4 ceKpe:queir
KoprHKocrepouAoB. Mosronoe BelrlecrBo HaAuoqeqHHKoB: crpoeHrre, xlerovHrrfi
cocraB, ropMoHbl. Oco6enHocrl{ KpoBocHa6xeuus B HaAloqerrHuKax. Peryllqul
Ae{TenbHocTrr KopKoBoro r{ Mo3roBoro BelrlecrBa.

lucnepcHar gHAoKplIHHafl cr.rcTeMa (A)C). Irlcro.rHr.rrg pasBurufr,
noKanI43aIII,If, 3JIeMeHToB, xrero.rHrrfi cocraB. Cuoco6u no:4eficrnnx ropMoHoB
.[3C. flpelcrauleHl4e o6 APUD (Amine Precursor Uptake and Decarboxylation)
cvcTeMe.

5.6. IluqeBaprrreJrbHaq cucreMa
O6qas xapaKTepl,IcrrrKa z Syurqzu rruu{eBapuremnofi cr{creMbr. I4cro.rHuxu

pa3BLrrt4fl rxaHefi [HlrleBapurellsofi cl4creMbl. OrAenu m{uleBap7TeJrbHoro KaHana
14 o6utzfi IpI,IHIIHTI crpoeHl.{, ero creHKr4: cJru3vcrafl o6oro.rxa, troAcJrg3vcrafl
ocHoBa, MbrrrreqHa, o6oro.rxa, HapyxHa.fl o6oro.rxa (cepoanax vJtv
aABeHTl'Iquatsruax); r4x rxaneeofi v xrero.rHrrfi cocraB. Oco6enuocrr4
KpoBocHa6xesus H I{HHepB a:lafl, creHKr4 nr4rrleBapr,rreJrbHoro KaH€rna. 3ugorcpusuufi
arnapar [I4lrleBapnrelrnofi crlcreMbl (racrposHTeporraHKpearur{ecKa, cucreua).
Jlnrr,r So u4 Hbr e crpyKryp br n r4 uleBap r,rreJrbHoro rp aKra.

Ilepegnufi orAeJr rl[ueBapuremnofi cucreMbr. Oco6enHocrrr crpoeHr{r,
I4 CTOTI H LI KkI p a3BUT 14fl .

llolocrr pra: ry6rr, IueKH, TBepAoe 14 MmKoe ne6o, AecHbr, f,3brK. CrpoeHue
cJll43l4crofi o6onoqxH opraHoB rloJlocrra pra B cBfl3r4 c Synrqn efi u oco6eunocrqMu
rIHIrIeBapeH[fl. Oco6eHnocrl4 crpoeHus ciru3r4crofi o6ono.rKr,r Ha nepxHefi n uzxnefi
rloBepxHocr-f,x f,3blKa. Coco'Irz .rI3bIKa: BLIArI, crpoeHr{e, Qyurqzz, Bo3pacrHbre
II3MCHEHI{f,.

3y6u: pIcrotIHLIKI{ LI ocHoBHbIe 3Tarlbr eu6prEoH€ulbHoro pa3Bprrufl, crpoeHl,Ie.
3ualr, AeHTI4H H IIeMeHT: crpoeHne, QyuxqLrfl Lt xkrMLa.recrufi cocraB. Ilynrua zy6a:
cTpoeHlIe, 3HaqeHI4e, peaKTrIBHbre
Pereneparlr4r rKaH efi zy6a.

csoficrsa. lloaaepxuraroulufi arnapar ay6a.

Eolbtuue cJIIoHHbIe xene3bl: rcnaccuQzKarlu.f,, Hcror{Hr,rKupa3BHTLtr, crpoeHr.re
u Qyuxqzu. CrpoeHue ceKperopHblx orAeJroB Ir BbrBoAHbrx npororos. perer.purlry
6olrurux cJlroHHbrx xene3.

florra: crpoeHue u Synxquu. Xa6epuufi annapar, ero 3Har{eHr,re B pa3Br4rr.rr4
opfaHoB nraqa r{ rrreu.

rIIE,Ieeo.{: crpoeH,Ie LI TKaHenofi cocraB creHKLr rrr4rrleBoAa B pa3Jrr{r{Hhrx ero
orAenax. xere:sr narleBoAa, JroKiurz 3ar\vfl , crpoeHlre, Qynxqzu.Cpequufi orAeJI rluuleBapurerruofi clrcreMbr. Oco6euHocrr.r crpoeHLrq,
14 cTorr H t4 Kr4 p a3BLIT nfl ,

Xeny4ox: o6qar xapaKrep hcrLrKa,Synrqnz. Crpoeuze cJrr43lrcrofi o6oro.rxpr
B pa3nHrlHblx orAenax xeny4ra. I-{uro0rnsraolorIaqecxa-f, xapaKTepLrcrhKa grrr,rreJrr.ur
crusuctofi o6oloqrn. Jloxaln3ar\Lr\ crpoeHr4e Lr xneroqnrrfi cocraB xeJre3 Bpa3nl4qHblx orAeJlax xenyAKa. Muxpo- H ynbrpaMlzKpocKorrr4rrecKqe oco6enHocra
3K3o- Lt 3HAoKpHHHbIx KJIeroK' PereuepaIIHoHHbIe Bo3MoxHocrr4 rroKpoBHoro
3rrr4TeJrr4f, H Srrr{TeJrv, xeJle3 XeJIyAKa.

ToHxas Kr{rrrKa: o6qar xapaKrepucrr.rKa, syHrcquu. Xapaxrepgcrr.rKa
pa3nl{qHblx orAeJlos roHxofi KI{IITKI'I. Crpoeuze creHKr,r rouxofi KprrrrKg, ee rranesHfi
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cocraB. Cucreua ((KpHIIra-Bopcr,rHKaD KaK crpyKTypno-Syurqr4oHaJtbHas eAVHV\a.
BuAu KJIeroK otll,Irerl4c Bopcr4HoK u Kpr,rrrr, r4x crpoeHr{e u qraroSuruoJrorl{fl.
fucro$n3l4oJlorllf, rlpoqecca [plrcreHorrHoro nuu{eBap eHLrfl r,r BcacbrB aHus,. Pom
cltr,.3lt v MI4KpOBOpCHHOK sHTepOqr{TOB B npr4cTeHorrHoM rrr4rrleBap1HHLL
Pereuepaqux otrurelrufl rourofi Kr.rrrrKu. JluuQouguue o6pa:onaHur B creHKe
ronxofi KLttrrKu.

Torcraq KI,IITIKa: xaparTepvcruKa pa3nr4qHbrx orAeJron, SyHxrluu. CrpoeHr4e
creHKI4 rolcrofi KHIITKI{, ee rKaHesHfi cocras. Oco6eHHocrt4 crpoeHl4f, cllagucroil
o6oloqxu. BIE4u glureJII{oIII4ToB u gHAoKpr{HorIHToB, r{x quroQrasraororpu.
JlvuQougurre o6pa^:onanua creHKr,r rorcrofi Kr{rrrKr4. gepneo6pasHrrfi orpocroK:
oco6eHHocru crpoeH:afl Lr SyHxqnn. flpavrar Kr4rrrKa: crpoeHr{e creHK}r.

3alHufi orAeJr rrnuleBapurelrnofi cucreMbr.
AHanrHrtfi orAen npxrvrofi KrrrrrKr,r: prcror{Hr4Kr pa3BLtrtrfl, crpoeHue, 3oHbr,

rraHenofi cocraB, KpoBocHa6xegue.
Ilogxe.nyAorrHaq xeJle3a. O6rqaq xapaKTepvcruKa u SyHrqura. Crpoeune

sK3oKpHHHoro orAena: quroQusuonorruecKaf, xapaKrepvcrkrta naHKpearorlr,rroB
(aqunoquron); cncreMa BbIBoAHbrx nporoKoB. Crpoeuue oHAoKpLrHHoro orAena:
TI4IrbI 3HAoKpI,IHoIILIToB vr Iax uopQo$yHKrlrroHElrrb*afl xapaKTepr,rcrr,rKa. BraArr
reMoKalHJIn.tIpoB rloAxeJly4ovnofi xeJre3br. BosNaoxHocrrl pereHepauurr 3K3o- Lr
gHAoKpr4HHoro orAenoB noAxeny4ouuofi xeJre3br.

fleqeutr. O6uas xaparTepLrcrkrta, Syuxqnu, oco6euuocrr4 KpoBocHa6xesus.
CrpoeHue KJraccuqecxofi AoJrbKH KaK crpyKTypno-SyHxquoHa-urnofi eAr.rHHrlbr
[erreHl4. flpe4cranreHu.f, o rlopr€unuofi AonbKe v a\r4Hyce. fenaroqr{Tbr - ocnoeHofi
rrero'IHHfi sneMeHT rIerIeHI4, crpoeHue, Syurqun. Crpoenze BHyrpuAoJrbKoBbrx
cLIHycoI4AHblx reMoKalI4JIJIf,poB, quroQr,r:uoJrorrrf, Lrx KJreroqHbrx gJreMeHToB
(eH4orenuoIIHToB, rvrar<poSaron). CrpyrrypHaf, opraHLrla\ufl rrepacr.rHycor{A€rJrbHbrx
rpocrpaHcrB. Jlnnoquru: oco6euuocru crpoeHr4, Lt Qynrcquu. BosNroxHocrr.r
pereHepaqur{ fleqeHu.

XerlesrtBoArlque rlyrl{: xerqHbre KarrlrJrJr.rrpbr, xoJraHrr{oJrbr t4 MexAonb-
KoBbIe xeJIqHbIe [poroKpr, ux crpoeHue. Xer.urufi uysrrpb, crpoeHrae r{ Synxqnx.

5.7. O6rqufi norcpon
Koxa: o6ula.fl xapaKTepLrcrtrKa, rranesrrfi

Synrquu.
3nugepnauc. Clou u rrero.rHrtfi cocraB

CTpOeHLIe, [pOUeCC KepaTl4Hrr3ar\Lrkr B HpIx, ero

cocTaB, I4CTOr{HI4KI4 pA3BVTLrfl,

3rrr{AepMr4ca. KeparuHorlr4Tbr:
3HaqeHr4e. flpe4craBJreHLre o

uponn$eparHBHblx eAI4HI4IIax v roroHroeofi opraHr.r3arlrrr4 grruAepMr4ca.
flengputrble KJIerKu (xlerxu JlaHrepranca): rpoHcxoxAeHne, crpoeHr,re, QyHxquu.
Merauoqr4Tbr Srrr.rAepMuca : npoucxoxAeHz e, crpoeHr{e, Synxqun. 

^

flepua. coco.rxonrtfiu cerqarufi cJro,, rxanesofi cocraB.
floArcoxnafl ocHoBa (ruuo4epna).
Koxa xar opraH ocfl3aHll.s, KJIerKr{ Meprerr. PeruoHapHbre oco6enuocru

KOXH: CTpOeHrre 3nrrAepMkrca ((ToJrcrofi> u <<ronxofi>> Koxr{;
oco6ennocru.

[ponrnoAHbre Koxrr. xeregrt Koxr4: c€urbHbre
(rr'reporpraHHble, anoxpunuue), crpoeHpre, JroK€urv}arlLts,,

loJroBbre, Bo3pacTHble

U TIOTOBbIE XCJIE3bI

SyHrrlzu. Bolocu:
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crpoeHr,Ie, pocr H cMeHa BOIOC. HOrru: pa3Bkrrue, crpoeHHe H pocr Homefi.

5.8. [rrxareJrbHafl crrcreMa
06 ulaq xapaKrep ucrvKa Ablxaren buofi c ucreMrr. B os4yxonpoBoA, rrl ue rry ru 14

pecrll4paropurrfi orAeJr. PecnzparopHbre kr Hepecrr4paropHEre QyHrqza
4uxarelrHofi cncreMbl. KponocHa6NeHue JrerKoro. lllenpa. Pa:nurne opraHoB
AbIXaHI,L : UCTOTIHI4KT4, OCHOBHbte CT aAUU.

BnelerorrHble Bo3Ayxo[poBoAflulue rryrrr. Ilolocrr Hoca, ropraHr, Tpaxes,
rJIaBHhIe 6ponxz: crpoeHple o6oroqex, manenofi cocraB. Kleroqurrfr cocraB
}TII1IT E TIKIfl CJII.I3H CTO fi O 6OIOq TU.

Bnyrpu.nerorrHble Bo3AyxorpoBoAflrrlue rryru. EpoHxra u KoHetrHne 6poH-
xHoJIbI, crpoeHl4e creHoK B 3aBkrcr4Mocrr4 or Hx xasm6pa. Cocras 6poHxua-ubHoro
ceKpeTa, efo I4crotIHI{KH, CTpyKTypHbre OcHoBbr MyKorlr4nuapHofo TpaHcrropTa.

PecnuparopHble orAeJrbl JrerKoro. Aqznyc - crpyKrypuo-@ynKrlr4oHnJrbHa,
eAI4HHIIa JlerKoro: pecruIparopHbre 6ponxuomr, €LrrbBeoJrrpHbre xoAbr, arrbBeoJrbr.
PecnuparopHaf, 6poHxlaora: crpoeHr{e creHKr{, ee 9[LrreJrn€urbHafl. BbrcrprJrKa.
Amseora: xrero.rHrtfi cocraB, Tr4rrbr rrHeBMour4ToB, Irx qr,no$ynKrluoHzubHaq
xapaKrepvcrvrKa; crpoeHne MexarrbBeolrpuofi ileperopoAxr4. Aaporeuarprqecxufi

CI4CTEMA JIC|KI,IX:6aprep v ero 3Har{eHHe B rasoo6N4eHe. Cyp$arralrHafl
crpyKTyp Hafl, 14 xr,rMurr e cKaq op raH u 3aqr4L Qyn xqu u.

5.9. MoqeBbrAeJrrrreJrbHar cncreMa
floqra. O6uras xapaKTepvervKa, Qyurcqnu, ocHoBHbre ora[br pa3Bkr-tr4fl

IIOTIKI4 : npeA[OrrKa, rIepBI4rIHar, IIOCTO'HHa{ [OqKa.
Kopxonoe v Mo3roBoe BelrlecrBo ror{Kr4. Crpoeuue neQpona

uopSoQyHKIIrIoHEInruofi eAkIHI{ubr roqKu. Trauu He$ponon, krx ronorpa$ur B

KopKoBoM I4 Mo3roBoM BeIUecrBe. KoprurarbHafl r4 roKcraMeAynnrpHafl cr{creMbr
KpoBocHa6xeHuq. fIoqe.IHHe reJIbIIa, ocHoBHbre KoMrroHeHTbr, crpoenue, QynKrlr.rur.
Crpoenze Kancynbl H cocyAl,rcroro xny6ovra. MesaHrzfi, ero crpoeHr4e , 6yr*qrr.
CrpyrcrypHa, opra:rrv.car\ufl QlanrrpaqrroHHoro 6aprepa u poJrb s N,roqeo6prBoBaHr{r4.
Crpoenue KaHanbller ue$ponos z co6uparenbHbrx rrporoKoB B cB.rr3Lt c vxyqacrr4eM
n o6pa:onaH:au oKoHrrarelrnofi Moqu. MopSoSyHKrIr{oH[rJrbHbre ocHoBbr peryn{qhu
rpoqecca uoveo6pa:oBaHrar.

3n4orpuHurtfi annapar rIoqKH: peHuH-aHruoreH3r,rHoBa.f,, rrpocrarnaHrgHoBat
14 K€Lnnr4Kper.rH-Kr.rHHHOBa.rr Cr4CTeMbr, cTpoeHr.re rz syurquu.

c rpol,ra rroqeK, ee rucro SyHKrIr{oH€rn bHafl xapaKTep krcr t4Ka.
MoqesrIBoAqIrllle rlyru. floqe.rHrte qauterrKu, JIoxaHKll, MorleroqHI,rKH,

rrao'Iesoft rly3blpb, crpoeHI4e. Oco6eHHocru crpoeHztr MyxcKoro Lt xeHcKoro
MOrIeUClycKaTeJIbHOfO KaH€UIa.

5.10. [oJrosas cr{creMa
o6rqas uopQoSyHKIILIoHzInbHitf, xapaKTepvcrr4Ka noronofi cucreMbr.

I'Icto'{HzKH p[tsBI'ITI{{ opraHoB Myxcrofi r{ xeHcKofi uoronrrx cr{creM. ocnosHrre
3Ta[bI sNa6pHon&[bHofo pa3BLrrztr foHaA: [epBr{rlHble foHol{Irrbr, hx HarlilIbHa,
JIOKELIIII3aIII4T, IIyTI4 MI,IfparIHr.I B 3aqaTOK
p a3BLrrltfl H n oJr o B €ur au S S ep eH r{r4poB Ka ro H aA.

roHaAbr, uH4raSSepeHrHaq cra1ur
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Myxccrcafl rroJroBarr c[creMa
-f,uqxo: crpoeHlre, $ynrquu. Crpoeuue r{3Br{Tbrx ceMeHHLIx KaHaJItIIeB.

CnepvraroreHe3: rluTonoruqecKa, xapaKTepvcrvKa ero
cycreHrorlr{ToB B cnepMaroreHe3e. feuarorecrurylrpnrrfi

ocHoBHbrx Qas. Pom
6aprep. 3n4oxptrH:aafl

QyuxqrEr flpr.r.Ka, r{Hrepcrr{urlanbHbre 3HAoKprrHorlr{Tbr (rnemu Jlefrgura). Perylgqus
Synrqnfi flkrrtKa.

CeMqssIHocqluue rlyrr4: npqMbre KaHanbubl, KaHaJIbIIbI ceru flLrqKa, rrporoK
rIpHAarKa, ceM.flBbrHocxulufi nporoK, crpoeHr4e z Qynrquu.

lo6anovHrte xene3br: ceueunofi rry3brpeK, rrpocrara, 6ynr6oyperpanbHat
xeJre3a, crpoeHue u QyHxqrau. CeuesHaf, xlrAKocrb, ee cocraB ra QyHrqrau.

Crpoenvr e rroJroBoro qreHa.

XeHcrcaq rIoJIoBafl crrcreMa
9.n'l;;rurc: o6qaq xapaKTepvervtKa. Qyuxqnu, oco6eHHocrr4 crpoeHu.s

KOpKOBOTO U

crrepMaTofeHe3a.
MO3TOBO|O BerrIeCTBa.

Crpoenrae v pa3Br4Tr{e

OsoreHes. Orilu.rufl, oBoreHe3a or
Qorrurylon. Onymqrar. Pa3nuuae,

crpoeHl4e Lr Qynxquu xenroro reJla B Ter{eHr4e oBapr4anbHoro rlr4Kna Lt npH
6epeueHuocrl4. Arpesur Sonnuxyron. I]uxruuecKr4e r,r3MeHeHufl B f,Hr{Hr{Ke, Hx
perynrlluq. 3H4orpnHHa, Qyurqux flLrq:au:ria: rxeHcKue rroJroBbre ropMoHbr 14

aupa6aruBaroulr{e Lrx KJreroqHbre gJreMeHTbr.

Maroqna.s rpy6a: crpoeHue, QyHrqralt, rlr4KJruqecKr{e rd3MeHeHr.u.
Marxa: o6qnfi IIJIaH crpoeHr,rf, v SyHrqzu. Crpoeuue creHKr4 MarKH.

MeHcrpyalruufi uIIKJI Lr ero Sa^ru. Oco6eHnocru crpoeHnf, oHAoMerpuq B

pa3nnqHble Sa"rrr IIpIKna. Cassr III4KnHqecKr{x lr3Meueuufi gHAoMerpr4s. kr flrluHnKa.
Ilepecrpofira uarrr4 ilpv 6eperraennocrr.r r4 rrocJre poAoB.

Braralzule: crpoeHr4e
MeHCTpyanbHbrM rIr4KJroM.

MoroqHaq xeJre3a:
IlocruaralbHoe pa3Bprrue.

u Qynxquh, r.r3MeHeHr4e cJlu3ucrofi o6oro.1114 B cBf,3r4 c

HcrorrHuKr4 pa3Butrkrfl, crpoeHr.re, Qynxquz.
I4sN,reHeHr4e MoJrorrHbrx xeJre3 rrprr 6epeueunocrr4.

(Dyuxqu oHilJrbHafl uopSororur rarrzpyroqefi HenaKrr4pyrcrqefi
(ne0ynxquoHllpyrculefi u rocJle naKTarIHH) rraonounofi xeresbr: KoHrleBbre orAeJrbr,
BbrBoAHbre nporoKu. Perynxqnx $yHrrlr4r.r MoJro.{Hofi xeJre3br.

5.11. flpuHquuu AI{arHocrIrKLI r[croJror[rrecKux rperaparoB tt
3JrercTpoHofpaMM

OcHosHHe [pI,IHLIHurI Al{arHocrr,rKr4 rr4cronorr{qecKr,rx npelaparoB: aJrropr,rrM
AI4arHocrHKH [apeHxl4Maro3Hblx I{ rpy6vamrx opraHoB, ocHoBbr MurpocKonraqecxofi
opraHH3aIIHI4 p€BHbIx BLIAoB rxaHefi B crpyKType o6onoqeK, crpoMbr r{ [apeHxuMbr
pa3JlHrlHbrx opfaHoB.

Ctpyxrypnue ypoBHH aHaJrul:,a oJreKTpoHHorpaMM. ylrrpacrpyKTypa
BHyrphKneroqHblx opraHenn, BKJrroqeuui,t, tgpa. YnrrpacrpyKrypa MexKnerorrHbrx
KoHTaKToB (uloruue, aAre3LIoHHbIe, KoMMyHt4xaquonnue). YnrrpacrpyKTypHbre
lpI43HaKpI KJIeroK pa3nl4rrHbrx rr,r[oB rxanefi (snurenualurofi, coeAr{Hr4Telruofi,
urtulevuofi, nepnuofi). VnrtpacrpyKrypa ceKperopHbrx KJreroK (sn4orpuHHbrx 14

3K3oKpr,rHurrx). YlrrpacrpyKrypa f r4crof eMarHqecKux 6 aprepon.
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1. fucrororu.a, rltrroJroruf, H ervr6pnolornx : yue6nnx I tol, pe4axqnefi

T. M. CryAeuuxuuofi. - Mnncr : Hosoe 3HaHHe, 2020. - 464c.
2, fucrolorzx, ulaToJrorr{fl Lr eu6puolorur : yve6Hux rn, cryAeHToB

yvpex4euufi Brlcrlero o6pa:oeanux no cnerlraanEHocrr{ <<Jle.re6Hoe AeJroD,
<<fleguarpus>> I C. M. 3uruarxun [u gpyrrae]. - MnHcx: Brrrusitruas, rrrKoJra, 2018. -
477 c.

3. CryAenuxurta, T. M. OcnoBbr rrrcroJrorr4r4, rlr4ToJrorr.ru, eu6puoJrorLrr4 :

yve6noe uoco6ze Arrfl cryAeHToB MeAr{rILrHcKoro Qarynrrera r4HocrpaHHbrx
yqaquxcs, I T. M. CrygeHLtRLrHa, B. B. Kurelr. - Muucx : B|MY, 2020. - 152 c.

[ouo.nHureJrbHar:
4. Errxoe, B. JI. fucrororl4q, Irlrrororu, ra eu6pzoJrorz, : arJrac: yue6uoe

uoco6ue lB. Jl. Ertxoa, C.V.IorurauqeBa. - Mocrea : f3OTAP-MeAraa,2Ol5. -
296 c.

5. fucrolorul, srvr6pnolorrae, rluToJrorr4s : yve6nux I no[ pe4axquefi
Io. 14. A0anacrena, H. A. Iopunofi. - Mocxna : f3oTAP-Me4ua,202l. - 828 c.

6. fucronorur, srra6puororur, rlr4Tonorr4, : yue6nux / H. B. Eofiuyr [n
apyrue]; noA peAarunefi 3. f. Ynyvr6erona, IO. A. rlenuureBa. - M. :|3OTAP-
Me4raa, 2016. - 928 c.

7. .{auulon, P. K. fzcrororur, eu6praonornr, rlr4ToJrorv, : y.re6uax I
P. K. .{aHzlon, T. f. Eopoaax. - Mocxna : f3OTAP-MeAza,2OZ0. - 518 c.

8. 3pruarruH, C. M. fuctororux, qr{ToJrorr4, u svr6puonorur : arJrac
y.re6nux npe[aparoB : yve6uoe uoco6ue Anf, cryAeHroB yr{pexA erivir Bbrcrxero
o6pasorauux rro c[erlr4anbHocrf,M <Jle.re6Hoe AeJro)),
C. M. 3nuarxnn. - Mzucr : Brrurefiura;r rxKoJra,2021. - 98 c.

<fle4narpu-a>

9. MsAeneq, o. A. fncrorornx, rIHToJrorHq, eu6puororlu qeJroBeKa :

yue6nux IO.A. M,qAereu. -Brare6cx : BfMy,2016._ i.2\acrxx.

MrroAr,ruECKrIE pEKoMEIrnArIuu rro oprAHrr3Ar[4r,r u BhmoJrHEHr{Io
cAMocroqrErbHoft pasorrr oBvtrArorquxcf, tro yrIBBHori ArrcIptrrJIuHE

Bpeux, orBeAeHHoe Ha caMocrorrenbHyro pa6ory, Moxer r4cnoJrb3oBarbc,
o6yuarorqvrMucfl Ha

rrolroroBKy K neKuktflM pr la6oparopHbrM 3aHflTuflv^;
IOATOTOBKY K 3AIIETY I4 3K3AMEHY UO YVE6rrOfi AZCIIIETINVHE;
H3yr{eHr,re reMarr{rrecxr{x B}rAeoneKqrEfi no y.re6Hofi Ar{cqulnuHe;
upopa6orKy reM (noupocoa), nuueceHHbrx Ha caMocroqreJrbHoe u3yrreHr4e;
pelrJeHue cI,ITyaIII4oHHbIx 3aAar{ r4 TecroB AJI{ caMo[oAroroBKpr [o y.re6uofi

Ar4CrIUrrJrI{He;

BbIrroJrHeHI,Ie plccJleAoBarenbcKux r.I TBopqecxux saaauuit;
loAforoBKy reMarr4rrecKHx AoKnaAoB, peseparoB, npe3euraqrafi ;
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BbItIOJIHeHUe [paKTLrqeC KI,IX 3a4alf,Lrfl]'

KoHcreKTLrpoBaHr{e yre6nofi Jrr4Teparypbr;

cocraBJlegue o6gopa HayqHofi mEreparypbr tro 3aAaHHofi reue;
cocraBJIeHI{e reMaru.{ecrofi uo46opxu Jrr{TeparypHbrx r4croqHuKoB, uHTepHer-

I{CTOIIHIIKOB.

OcHonnsre $oprr,ru opraHr{3arluu caMocrof, TeirbHofi p a6 oru :

HarrucaHue 14 [pe3eHrarlr{fl peQepara;
BbrcTy[JreHlre c AoKJraAoM;
o6cyx4enue reM z upo6neM, He BbrHocrrMbrx Ha JreKrIHr.r u na6oparopHbre

3AHflTKTfl;

KoMrrbroTepr{3}rpoBaHHo e TecTr{poB aHlde;

rloAroroBKa Ia yqacrre B aKrlrBHbrx Sopuax o6yueHur.

Konrponb caMocro.rrreJrbHoft pa6oru Moxer ocyulecrBJr.fl Tbc.rr B BrrAe :

KoHrponbnofi pa6oru;
HToroBoro 3anflTurfl, KonJroKBr{yMa B Qopue ycrHoro co6eceAoBaHVA,

rrucbMeHHofi pa6orbr, Tecrr{p oBaHvrA;

o6cyx4euua pe{eparoB;
3arrlrrrbr yre6urx zaplanuit;
oIIeHKu ycrHoro orBera Ha Bonpoc, coo6ulenux, AoKJraAa ultu pelreHr.r.f,

3aqaqr4 na na6oparopHbrx 3auflTusx;
npoBepKl4 peQeparoB, rrLTcbMeHHbrx AoKJraAoB;
vrn4vrBr44yzursuofi 6 ece4u.

IlrcprqrHb pEKoMEHAyEMbrx crEACTB ArrArHocrrrr[
fitt auarHo crraKkr KoMn ereHqufi ncn onb3yrorc, c JreAyro rque S opvru :

Ycrnag Qopua:
co6eceAoBaHHfl;
KOJrJrOKBrryMbr;

AoKJraAbr ua na6oparopHbx 3aHflTvtflx,.

AoKJraAbr na ronQepeHr{r.If,x;

orIeHlrBaHVe Ha ocHoBe Aerosofi urpbl.
lncrrrennar Qoprvra:
TecTbr, cuTyarluoHHhre 3aI.aqld;
KOHTpOnEHhre OlpOCbI;

KoHTponbnrre pa6otrt;
pe{eparrr;
olleHrrBaHr.re Ha ocHoBe MoAynbHo-pefirunronofi crIcreMhl;
orleHr.rBaH vre Ha ocHoBe refi c-ueto4a;
orIeHHBaHr4e Ha ocHoBe Aerosofi urpbl.
Ycrno-urrcbMeHuaa Qopua :

3AIIET;

SK3AMEH;

orleHr4 BaH vre Ha ocHoBe MoAyJlbHo-pefi ruurosofi cucreMbl.
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Texu[.recrafl Qoprvra:
sneKTpoHHhre TecTbI.

IIE PEqEHb TIPAKTIIIE CKI4X HABbIKOB1. Pa6ora co cBeroBbrM Mr4KpocKo[oM.
2. flzarHocu.rKa rlircroJrofllqecxzx o6rerros.
3. luaruocu4KagneKrpoHorpaMM.



3anegyroulufi xaSegpofi rlrcroJrorulr,
qI4TOJIO|TII,I pt

yr{pexAeHr4,
<Beropyccrcuit
MeAr{rI}rHct<uit

Aorleur xa$e4pu
uI,ITOnOFrrI,M
yqpexAeHVq
<Eenopyccxufi
MeALrqr,rHcxrafi

KaHAHAaT MeAHTIT4HCKHX HayK, AOTIeHT

eru6puororuu
o6pa:onaurEr

rocyAapcreeHHrrft
yHr4Bepcr4TeT),

|LICTOJIOfI4U,

eu6puororuu
o6pasoaauux

rocyAapcrnesuufi
yHuBepcuTeT)),

24

COCTABI{TEJIII:

T.M.CryaeHr,rKr,rHa

KaHAI4Aar 6uororu.{ecKnx HayK, h
AorIeHr dilL ' T.A.BunerxaHHHa
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