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Y'Ie6Has nporpaMMa pa:pa6oraHa Ha ocHoBe npuMepnofi yue6nofi uporpaMMbr An.gcreuuanEHocrl{ 7-07-0911-02 <MeAl{Ko-rposularruuecxoe .qeJro), yrBepxAeuuofi
20'09'2023, perucrpauv oHHbIfi J\lb yIIA-oq r -0 s ol np . I ; ytelHo ro ruraHa yqpexreHr4f,
o6pa:oaaHl{' no creqllElnbHocrr,r 7-07-ogll-02 <MeAur(o-npoQuraxruuecKoe AeJro),yrBepxAeHHoro 17.05.2023, perzcrparlr{oHHbr ir l',ls 7-07-oqi t _0212324.

COCTABIITEJITI:

T'M'CryaeHIIKLIHa, 3aBeAyloqax xa$e4pofi rucroJroruu, rlgronoruu u su6p vorrorvuyqpexAeHu' o6pasoeanz.a <<Eenopyccxaft rocyAapcreeuurrfi MeAurlgHcxlrfi
yHI4BepCuTeT)>, KaHAHAaT MeAr.rqr,rHC KLr x H ayK, A o rI e HT ;

B'B'KrareJIb, AoIIeHr ra@e4pbl r[croJr orvrvr, rlr4roJrorpr u u ewlpuorroruuyqpexAeH,,
o6pasoaanz'r <Eenopyccrufi rocyAapcrneHsrrfi ,.arumcxuit yHuBepc,rer)),
KaHAraAar 6aororzqecKr4x HayK, AorIeHT.

H'A'Iose0onuu, 
- 

A.LI.HT xaSe4prr r,croJror,u, rlr4ToJror,lr vt sna6puororuzyqpexAeHl4t o6pasonanur <Eenopyc cxuir rocyAapcrseHHrrfi MeAr4rlr4Hcxufi
yHI,IB ep CI4TOT), KaHALT AaT MeAr{rIr4 Hc Kr.rx HayK, A O U e HT.

PEKOMEHAOBAHA K YTBEPXAEHLIIO :

KaSeapofi rl,croJlorl{u, q,,roJlor,rl u srra6puororrau yqpe](AeH,q o6pasonauzx
<<Benopyccxufi rocyAapcrneuurrfi MeAr,rrlkr H cxuiryHr{Bepc,rer)
(uporoxorJ\b 12 o122.05.2023); J -r

Hayvuo-ueroAuqecKuM coBeroM yqpexAeHu,
rocyAapcrBenurrfi MeAurIprH cxuir yHtrBepc[Ter)
(upororon J\b 6 or 27.06.2023)

o6pazonauut <Eenopyccxuir
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II Oq C HI,I TE JIb HA q 3A.II I,I C K A

((fr4 cronorur, 3M6pr4onot4fl>>((r rL:'r'oJrott4r, UI4TOJIOfI4fl, 3Mopuonolnfl>> y.telHafl [Lrcu;21.nuHa
Mop0onorHqecKol'o M orynq, coAepxailIa, cr4creMarpr3rzpoBaHHbre HayqHbre 3HaHufl t4
MeroArrKrr o 3aKOHOMepHOCTf,X pA3BMTUfl, MI,IKpOCKOnUqeCKO|O CTpOeHI4fl W
xl43HeneqreJlbHocrl4 KJIeroK, rKauefi u wx B3atrnaoreficrsr4-f, B cocraBe opraHoB.

IJenr y'le6Hofi rI4cII14IIn14Hbr <fucrororur, uul'oJrorr4fl, :1,16paolo twfl>>

QopuapoBaHl4e 6a:osofi upo$eccraona-uruofi KoMrrerelrrlzr4 ILnfl [oHr4MaHr.r,
cy[IHocrI4 Su:uolorl4r{ecKl4x v [aronorlrqecKLrx rpoqeccoB, cuoco6crByrorq[x
QopuzpoBaHl4ro nousruffHoro all,,apara MeA[uHHbr, pa3Br4Tr4ro ocHoB KJrr4rrprLrecKoro
MbIIIUIEH}I.f,.

3aAa'ru yue6Hofi AI{cIII4nnI4Hbr <<facrororzx, rIr4ToJrorrrr, err6pzonor1aq))
cocrorr e Sopuup oBaH:zu y cryAeHToB:

HayqHblx sHaHufi c yqeroM HoBbIx HayqHbrx AaHHbrx, MeroAonorgr{ecK4x w
Teoperl'IqecKl'Ix xouqenuufi o MHKpocKonz.{ecxofi t4 cy6vruxpocxouzqecxofi
opfaHr43arrilH KJreroK, rrauefi u opraHoB KaK Crpyxrypuofi ocHoBe vx
SynrqzoHlrpoBarru, B opraHz3Me qeroBeKa B HopMe;

yuenufi h HaBbIKoB, ueo6xo4tztmtx rnfl Sopnarpo BaHUfl Knr4HuqecKoro
MbrrrrJreHHfl Bpaqa;

3uauut, yMerrr4-rr 14 [raBbrKH, [oJryr{errur,re npr4 pr3yr{ elht4yve6noff lr4cur4uJruHbr
<fwcrolorl4f,, IrI4ToJIorI,If,, ovr6puonot:afl>>, seo6xoAprMbr An.q ycueruHoro r43yr{eHa,
MoAyn, <<llatolorul>>, yue6nux Al4crlurrnr4H <Hoprraanblafl Su:rao.norzxr,<BuyrpeHHue 6oregHra>>, <<Xupyprr4qecKr4 e 6ones;H>, <Axyiuepc.rno u
fHHEKOJIOf!,l.fl>>,

cryAeur, ocnoasuzfi coAepxaHr,re yue6uoro Marep.yratru yve6Hofi
AI'IC(LITIJIHHbI, AonxeH o6la4arr cne4yroulefi 6asosoii upo$eccaouarsuofi
KoMllereHuzefi: HclroJlb3oBarb 3HaHI4, o crpo eHkru opraHr43Ma qenoBeKa Ha rKaHeBoM,
KJlerorrHou a cy6xJleroqHoM ypoBl{qx, su6pzoreHe3e r{enoBeKa r4 ero HapyueH[rx B
upoSeccaoualruofi ref,TenbHocrr4.

B pe3ynbrare u3yv,e*ufl yve6rrofi Azcqznnr4rrbr <<fzcrororur, rIHToJrorHr,
ev6paoro tr4fl>> cryAeHT lonxeH

3HaT'b:

o6rqae 3aKoHoMeplrocrkI n 3Ta[br au6puonaJrbHoro pa3Barrwfl qenoBeKa;
oco6ennocrr4 crpoeHHr Lr $yHrqzn ocHoBHbrx rlrrroB rxanefi;
oco6euuocrt4 TKaI{eBofo cocraBa oprarroB TeJra r{eJroBeKa H rrpoc.rparrc.lBerrHLrc

B3aI,IMoorHoureHHs rrauefi B cocraBe opraHoB;
OCHOBbI PE|EI{CPAIII4I4 TKAHCfr U UPC4CJIbI HX I,I3MEHqHBOCTI4;
oco6eHnocra nonyrreHzq z $uxcaqar{ rucroJroruqecKoro Marep1aaJra;
rlacrl4 MI4KpOCKOtra, r4x Ha3HaqeHl1le, \paBuJIa [oJrb3oBaHufl Mr4KpOCKOtrOM.
yMeTb:

araSSepeHulrpoBarb Ha rncronorr4r{ecK[x
rxaueil B cocraBe opraHoB;

BJIAAETI,:

rex u a xo fi Mrz Kpo c Ko trLtp oBar*rfl;
rzcroJrort,r.{ecxoii TepMHHojroruefi .

npenapaTax cTpyKTyprrbre 3neMeHrbr
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Bcero Ha rByqeHae yue6uofr AzcIr ururuHbr orBolIHTc, 128 axalleMgr-recK2xrlacoB' Pacnpe4eJleHl4e ayAI'ITopHLIx qacoB rro BHAaM zarxr:uit:12 .iacon tteruluit, 72
'Iaca r a6oparopHblx zauxtuit, 4 4 \aca caMocro-fl remuo fi pa6orrr cryAeHTa.

llpouexyroqHaq arrecrallld{ [poBoA.nTcl- B coorBercrBr4u c yve6urrM rrJraHoM
ro crerlr4€rJrbHocrr4 n Sopvre 3ar{era (2 cevrecrp).

(Dopua [onyqeHr.ra o6pasoa alr4fl _ or{Ha, Ar{eBrrar.
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coAEpXtAHI4E )rqEEHOrO MATEPT,IATA
l' BneAeuue B yve6uyro Al{cq}rrrJrHrry <<ruc,o,ro[Hs, qr.rrorornq,

anr6p uonof lrfl ). Mero4 rr [ccJreAoB alH:/,fl B f rrcroJr of r{ r{
fr'rcrolorvfl' t\r4ToTlotvfl., avr6pao;ro tr4fl B clrcreMe rroAroroBKr4 Bpaqa. Csssr

f r4 cro Jr o f r,r r4 c Apyf r4 M LI M eA I{rO - 6 z olof r4q e c Kr.{M Lt Hay KaMu.
Bo:uaxuoBeHl{e kt pa3BLITlIe ruclroJrorr4a, rlt4Tonorr4u u ev6paolorau KaK

caMoc'to,TeJILrIblx IIayK. Pa:Brrwe rHCToJIorlta B Eelapycz. @opvnpoBarrHe
ocHoBllblx Ha[paBJlewuii way'tHblx I4ccne2lonanlrfi B MeAr4r-laHcKr,tx yr{HBepc[Terax
Pecny6"unxra Eerrapycr. conpeue,uufi sran B pa3Br4T vr4 tLtcro,orwkr, rIHToJrorHrr,
ou6puolorua.

MeroAst I'I3roroBJIeIIlrq rlpe[aparoB AJrrr cseroeoil Mrrr(pocK oltts.Cyquocrr u MeroAbI l3fl'tufl MarepilanoB Anq rlrcroJrorr4r{ecKr.{x r4ccneAoB a1vtit,
Sraxcaqzlr rraaxpoo6beKroB. Cnoco6rr ylnorHerrvq (:ananrcra). Muxporouur.
CyuuocG u Merorbl oKpacKH MklKponpe[aparoB w krx 3aKnroqeHr4fl. BrAr,r
Mr4KpolpeilapaToB : Cpe3bl, Ma3KI4, OT[eqaTK]I, ITJIeH Kr4.

cuequalbHble MeroAbI v3yl.errwfl naNxpoo6reKToB - r'r4croxr4rvrar (n roM qp1cre
3n e KTp o H H afl f tr cro xw ruun), p aAr4 0 aBTO rp a$ a_a, 14 M M y H O r. wc.t oxt4M t4 fl .

Tex naxa Mal(poc Ko[I4poBaH kL c rroMourbro c Be'r.oBbrx Mr4 KpocKo[oB.
MeroArt Hccne/loB aHvrfl xI4BbIx KJreroK - Kynbrypbr rKaHeii sue- kt BHyrpu

opfaH[3Ma qeroBeKa, KJIoHI4poBaHI{e v rulpruguza\Hfl KJIeroK, rrpr4xr.r3HeHHafl
oKpacKa.

KolaqecrBerlHble MeroAbI HccJIeAoB allfl: ruopSone rpvtfl , qHroQoroMerpr4q,
3n eKTpO Hr{a-rr Mr4 Kpo$ oroue rphtfl , cu exrpo QnyopoMerp 14 fl , A)HCWTOM erpnr.

3nerrpouHafl Mr4 KpocKorru,
2, lf,uro.nornr

(rpaucvracckt oHHa, 14 cxaHapyroqar).

llpe4uer pr 3a/'a.c.r4 rlnTonorr4pr, ee 3HaqeHr4e B cHcreMe
MCAI4UHHCKI4X HAYK. OCHOBHTTC TIOJIOXEHHfl KJICTOqIIOfi TEOPUW
3Ta[e pa3BI{TI4,fl HayKpt. Ha4rreroqHbre v trocrKJreror{Hble
rrpor43BolHbre KJTeTOK.

KreroqHaq naena6pana (urasvro.nerurua): co6creeuHo ueu6paua,
ua4uena6paunr,rfr c,roil, cy6nel,r6pauurrfi (no21r,lelr6paurrr,rff) crofr, crpyr(rypa u
B3a[MocBq3b B npollecce SyuxrquoHr4poBaHu, KJrerKH.

CrpyrrypHbre ocHouu 6aprepHofi, peqenropnofr
IIJIA3MOJIEMMbI.

Krero'Irtrle coeA[IIeHrIs (xourarcrrr): :aur,rxaroulae (nrorur,re) coe4au e11fl;
aIfe3I'IOI{HbIe KoHTaKTbI - AecMocoMbr roqeqrrbre u ot]oflcr,rBaroruze, :y6varsre;
I(OMMyHHKaTIUOHHbTe KoHTaKTbr _ HeKcycbr, cr4Halcbr.

r{uro u;r asN{a. f uar'ro trJra3Ma. @pr:nxo-x,M HqecKHe
cocraB, yqacrl4e B KJleror{Hou uera6oJll43Me.

cRoficrna, xuMr4qe cxuit

Opratle'n'nsr. OnpeAenel{l4e, xlaccusLrKa\r4u. OpraHer,ru o6ulero 3Har{errr4q.Meu6pauurte opralrenJlbl: gllAorIna3Marr,rqecKaq cer6, KoMrrJreKc forr71xr.r,
MpIToxoHApvrLt, Iru3ocoMbl, nepoKcl4coMbl. I4x crpoeHr4e L4 @yurcqzu, B3ar4MoAeficrsqe
s Naera6orr43Me KJrerKa.

- Hevren'l6panurre opraHennbl: pz6ocourr, crpoeHr,re t, xvMLrqecxufi cocraB,
Syur<r1arz. llosrrue o rIoJIlIcoMax. Ldarocxe-rre'r: MHKporpy6o.rxlt, MrrKposz,ranae'rsr,

6aorora.{ecKr4x 14

r{a coBpeMertrroM
crpyKrypbr KaK

a rparrcnopruor,i $ynxryf
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rlpoMexyror{Hble @aJralreHTrt, vtx crpoeHr4e, xLrMr4qecxuit cocraB. IJeurpuo,ru:
crpoeHr4e ra $ynrqur,r B HeAenflrrleMcq sApe Lt trpr4Mt4To3e.

OpraHellrt crreqailnbHoro rIa3Har{eHr4.rr. Mr,roQra6pr4JrJrbr, roHoSnlaMeHTbr,
MHKpoBopcI4IrKI4, pecHPtr{KI4, xryTl4Krr, Hx crpoeHHe rz $yuxqzor{aJTbHoe 3HaqeHr4e B
KJrerKax, Bbr rroJrHf, roIIIux c[eul4anbHble 0y HIqlIr4.

B rcl rc q e lr u n. oupeAeneHue, xlacc z Q r4Kat\krfl ,, 3Haqerrr4 e B x[3]r erefl TeJrb Ho c.rr.r
KJIeroK I4 opraHl4sua' CrpoeHae LI xI,IMuqe cxuit cocraB pa3nilqHbrx Br.rAoB sxryo.{eHrafi.

flapo' Ponr f^APa B xpaHeH:aLt kr pe€uru3arlr4u relrera.recxofi auQopnra\vvt u B
caHTe3e 6elxa. Ilossrae o ,repHo-uaTonna3MarurrecxoM orHoureHlra. O6rqnfi rrJra1{
crpoeHLm Nrrrep$a:Horo s,Apa.

Kapzoula3Ma (nyx,rreonna:lra). XpouarlrH: crpoeril4e u xr4MlrrrecKril cocran.
flousrue o AeI(oHAeHcI4poBaHHoM I,I Kor{Aer{cupoBarrHoM xpoMarr4He (:yxpovarr4sc,
rerepoxpoMarplHe, xpoMocoMax), creuellb I,IX yqacrufl B cr4r-rreraqecKr4x rrpo(eccax.

-fl4pr[uxo. flouxrze o f,ApbIIxKoBoM opraHz3arope. Xuvuqecxafr cocraB,
crpoeHne, Qyuxqz, f,IpbnxKa.

fgepua' o6oloqxa. Crpoeurze w $yuxqzra. Crpyxrypno-SynKrlr.roH€urE,saf,
xapalCepkrcrvrKa uapyxuofi v nHyrpeuuefi rueu6pau, frepr4HyKneapHoro
npocrpaHcrBa. BsahN{ocn-s:r KoJIW qecrBa ,Aeprrr,rx IIop w r4HTeHcrlBrrocr.r4
uera6olz'{ecxofi aKTI4BI{ocrI4 KJreroK. Cnqsr x4epuofr o6oro.{xu c
3HAoIIna3MarI4r{ecKofi cemrc.

Ocnosuue tIpoqBfleHUfl ]I(I{3HeAeflTeJrbrrocrrr KJreroK. CaHrerra.recKr4e
trpoueccbl B KJIerKe. BsauNaocBr3b KoMrIoI{eHToB KJrerKa B rrpoqeccax ana6ora: Ma wxa'ra6ola:ua. PeaKuIzq KrteroK Ha Brreurlrr4e nos4eficreua. flpe4cr.anJreHr4e o6
aAanTaIII4I4, KoMfIeHca\hvl lI AeKoMIIeHcaUaI4 Ha KIeTor{I{oM 14 cy6xneroqHoM ypoBHf,x
rIpI4 nos4efrcrnzu MexaH[qecKl4x, xAMLIrIecKHx, Qz:zvecxax u 6uoxuw'arlecKl4x
$axropor. Paraarl,or{r{bre acrreKrbr peaKTr.rBr{ocr}r KJreroK.

Kreroq'utfi qurcl. onpe4eJleHl4e iloHflT,fl, nep[oAbr Kreroqrroro rlaKna An,
KJIeroK, coxpaHHBIIIkIx c[oco6Hocrr K /Ienerltaro, z KJre'r'oK, yrparr,rBrutrx croco6rrocrr
K neJleHilto. @asrI III4KJIa (anrep$a3a, Mr,rro3). florrrrze o Mr4ro3e a Mefrose.

Taur't ru1etu KJIeroK. Hexpo:: onpereneHr{e rroH, T:ar kt ero 6zolorr4qecKoe
3HaqeHae. Anonros: onpeAeneHl4e [oHrrr4q h ero 6zororaqecxoe 3Har{eHr4e.
MexauasMbr crapeH:afl v ruletu KJreroK.

3. 3rvr6pr.ro,rorufl
ocuosrt o6rqeii su6puololru. 3rarrr ev6paonarrbHor-o pa3B1Twfl w6noloruqecKa{ cylrlHocrb. cocrasHr,re KoMrIoHeHTbI 14 MexaHr.r3Mbr peryrflr\r4.

err'r6paoHaJlbl{oro pa3Br^tvtfl: nponzs eparJLrfl, MHrparIHr KJreroK, a1fe31,fl, ws5yKt\ufl,
AerepMI4Hauvfl, auQSepeHIrpIpoBKa, KJleroqHbre B3arrMore itcraut, poc1,
Sasaorror vvecKafl ra6e.lrs KJreroK.

flouqr[Ie IIpoI-eHe3a. MopSolorrzr lroJroBbrx KJreroK, oco6erruoc.r.H ,ix
crpyrflypbr y qenoBeKa.

Slr6puorelle3 qeJIoBeKa. o'ranrt, r4x rrpoAoJrxareJrr,Hocrb.
onno4orBopeHue. Blrororu'recKoe 3l{ar{eHHe oflno.qorBopeHprr, oco6enuocru

14 XpOHOnOrwfl Ilpoqecca. @a:r,r olnotrorBopeHl,rr, tlx cyrrlHocrb 14 3HarleHae.
3ltrora - orHoKneroqHrrfi opraHH3M: ee rer{oM, aKTHBarIr,f, Brryrp,KJreroqHbrx

npoqeccoB' oorprnuqecKa, araSQepeHIII4poBKa w 6racroue plafl AerepMaH a\Lrr



3t,II'OTbI.

{po6leuue. CnequQr.rxa 4po6n euvfl y qenoBe Ka v xpoHonoruq npouecca.
Ayrorpo$Hrtfi ran uvraHvrfl. CrpoeHue pa3BnBaroueroc-q opraHr,r3M a Ha pa3Hbrx
cral.vflx Apo6leHux. Mopyna. Elacroqrrcra : etr6puo6n acr v rpoSo6nacr.

llnanlaurauHfl. llousrue 14 3ra[br r4MrtJraHTarIr4r,r. /{w$$epeHur4poBr(a
rpo$o6racra Ha qrarorpoSo6racr v catMrrracrorpoQo6tacr. O6pa:onaHr4e naKyr.r t4

IIX cBf3L C KpoBeI{ocI{bIMLI cocy.uaMl4 3l'I/loMerpuq. fncruorpo$rrrrir rut nvraHufl.
Ooprvrapo Bar{ ae n ep BHr{ Hbrx Bopc r.IH xop r4or{ a.

Iacrpy.nflIlltr. Sranrt u MexaHra3Mbr racrpyJrfli\vrw.Ilepnuil Drarr r.acrpynflL\ktkl
(Aenavrauaryun): o6pasonauze 4ayxcnofiHoro 3apoAbrrrreBoro AHcKa. 3aqarxoeaq
aa0 Sep eH rrlrpoBKa lr rr4 crorlrrl r4r{ecKafl (rxanenaa ) 4erepuu Ha\r4 fl .

Bropoff 3Tar racrpyJtflL\ww(zvuzrparlur): $opuupoBaHr4e rrepBHrrr{ofi norocra
I4 nepBHtlHoro y3eJIKa, o6paaoeaHl4e rpexcnoftuoro 3apoAbrrxeBoro l:ac1a, xopAF,r,
uepeuofi rpy6xu, Kr4rrreqHo fi tpy6xu.

Oprarro- kt rucrol'eHe3. Onpe4ereuue nouqrflfi. O6pa:orauue rxauefi Ha
ocrloBe auQSepeHqpIpoBKI4 KneroK arr,r6pworraJrbrrbrx 3arrarKoB. OpraHo- 14 rHCToreHe3
ua 4-8 rreAenflx BHyrpr4yrpo6uoro pa3Battwfl.

BuesapoAbIlrreBLre (nponusopnrre) opr.arrbr. Wcro\uuKt4pa3Br4tuq, crpoeHr4e
H $ynxqaa xeJlTor{Horo MeIrIKa, arraHTouea, aMIII4oHa, [yilor{Hofo KaFIarHKa,
xopl4oHa. (DopnarapoBaHue KpoBeHocHbrx cocy4or] tz nepBur{r{brx KJreroK KpoBn B
Me3otrepMe xeJlTorlrloro MeIrKa. 3na.{ettae xopaoHa n $opvxpoBarrr,rn rrJrarleH.rbt.
O6pasoeaHl'Ie BopcI{H xopr'Ioua. feuarorpoQnrrfi rwt -;laraHlfl. fllaueura qeroBeKa:
crpoeHl'Ie I4 Qynxquz. flno4Hafl u MarepzrrcKaq qacru rrJrarler.rrbr. I4:veuesvfl B
3HAoMerpI4H rtpkr pa3BurLrvt 6epevenuocrl4, AequAy€LnbHbre o6o1o.{xz.
Ilraqenrapnrrfi 1apsep, ero poJr6.

KpnruuecKlle IIepI{oAbI pa3Bu'rlrq. Ilpavuur,r Hx r]o3r{HKrror\eltfl, $axropu,.
BnHrloull4e Ha pa3Bl{Tue: rerlerl{qecKr,re la 3lrr4ferroMHbre (au4orerrH],re 14 sx:oreuuste).

4. 06ruas rtlcroflornq
YqeuHe o rKarrflx. crpy*ryprrbre ocrroBbr roMeocra3a
KaK oAl{H I43 I4epapxuqecKl4x ypoaHefi opraHl43aqull xr4Boro - cr4creMbr

KJIeroK w wx npou3Bo/lHllx. KnaccuSrzKar\ur rxarrefi: rtlop$o$yrrKrlr4oHaJrb1afl A
|I4CTOfeIIeTIZqecKar.

Klerxa KaI( BeAytrrue 3neMeHTbI TKaHlr. Haa- 14 nocrKJreroqHF,re crpyr(Typ6r,
MexKJleroqHoe Belrlec'rBo KaK rrpor43Bo/IHbre KJreroK. Ilousrue o xleroquofi
notryJlslll4rr, KJIerorrHoM Tr4fie, KJIoHe, 4zQSepone. Crsorosbre KJrerKZ, r4x
pa3HoBI4AHocrH, cnofrcrRa, lrx t'Ic[oJlb3oBarrne B perlapalltgrrofi MeAr.rqxHe.

fucroreHeg u pereHepauv-fl. BzAu per.eHepa \vt4: Su:uo"rrorgqecKa, upenapaTxBHafl, KneToqHaq u BHyTpaKJIeToqHaq. Crarvr vecxal, pacryrrlaq,
o6Hosr.sto \\aflefl KJreror{Hr,re rrorrynrqr4r4.

4.2. TtureJr rraJr r,rr bre rKaHrr
MopSoSyrIKIIHorraJIbIIa.q z orrro$unorerrerrqecKa.fl xnaccasuKaur.ra 3trlrrerrr4u.

MopQonoraqecKa, xapaxTep:acrvta 3[r4TeJr[iurbrrbrx mauefi. florpauzuHocrb KaK
rnaBHoe cnoficrno 3[pITeJIIlaJIbHbIx rxauefi. foprz:onraJrbr{a{ 14 Beprprr(anbrra,
al{I43oMop0uocrr 3IIHTenI4aJILHbIx nJlacroB. florupuocrb 3rrr4Tenrroukrron u Soprnrr,r

4.1.
'Ircaua



roJlpHofi au0QepeHqapoBKu I4x KJTeror{uofi o6onoqKr.r. I]aroxeparr4 Hbr KaK MapKepbr
pa3nr4qHbrx Br4Ao B Srrr,rTeJruaJlbH brx rrauefi .

E as a*H aa 
^aelr6paHa 

: sopvu4poBaHr.re, crpyKrypa u $ynKrlr4 r4.
Ilorcponrlble 3rlrreJllrr. llpanqznu, .rpynrypHoft opraHr43aLWL1 kt QyrrxqrunoKpoBHblx 3IIHTeJInen. CrpoeHI'Ie oAnocloilHux (o4uopflnHbrx r,r MHoropr4nrrx) aMHorocJloilut'tx 3IITITCJIHeB (ueoporoBeBarorqux, oporoBeBalour4x, [epexorrroro).

B:azMocsx:r uop0o0ynxqwoHaJrbHbrx oco6esnocrefi enlrreJrr4aJrbHofr rxauu c ee
nofpaHLrql{blM lronoxeFl[reM B opraHas]\ae. MexKJleroqrlbre KorrraKTbr B pa3JII4rIHbrx
Bulax 3IIHTeJIa,. @zs[orrorur{ecKafl u peuaparr4Blafl pererlepar\t4fl )tru.rer1fl.xteresHcrutii anure.nufr. oco6elrHocr, crpoeHr,r, ceKperopr{brx
3III'lTeJII4olu'I'oB. fHcroSu3lloJlorufl cel(peropHoro [poqecca. Cercperopusrri uzKJr.oco6eHrrocrrl crpoeH[, ceKperopHbrx KJreroK B 3aBzcrrMocrn or Sas ceKperopHoro
qflKna. Tnntr ceKperlult: fonoKpaHUr,rii, arroKparrH ttir u MepoKpr4rrutrr,i.

Xeresrt v wx xnaccra0zKaul4r. XapaxrepHCTHKa KorrueBbrx (cexperoprrrrx)
orAeJIoB Vr BbIBOIIHbIX rlporoKoB 3K3Or(pHrrIIbIX Xene3. oCO6enHocru crpoeHrz{
3HAOKpr.rlrHbrx xene3.

4,3. Kponu r.r nHnaea. I-enronocs
I\[,UD'.. \-'\,IrUIJIIbIU KOMIIOIIEII'rLI KPOBH KAK TKAIIA NJIA3MA LI

@opuerftrble 3JleMeurn. @yHKI{HI4 KpoBpr. co4epxrarirac SopueHr{brx 3JreMer]ToB B

Cucreua KpoBH. Ocrrosrrsre KOMIIOIICIITbI

KpoBII B3pocnoro qeJIoBeKa. fervrorpaMMa a leftxoq:arap*afl Qopnayna. Bo:pacrHbre a
ronoRbre oco6euuocrLr r(poBr4.

(DoprueHu r,re SJreMeHTbr r(poBH
3purporll4Tbl: KoJIHrrecrBo, pa3Mepu, $opv a, Hx pa3r{oBrr/lHocrr.r. Crpoenae

3pHTpoIII4Ta, oco6euuocru ero rIJIa3MoJreMMr,r 14 rIr.rrocKeJre.ra. (DyHxrlau
sparpou}rcon. IIpoAoJlxureJrbHocrl xI,I3IIW 3pr4Tporlr4ron. Perur(yJrorlr4.r'br.

Jlefixouzrrt: KoJII4secrBo, xraccusuKauH{ v o6qax xapaKrepucrrKa.
flpo4onxrlTeJlbHocrb ulzpKyn{Ila, B KpoBr4. fpauynoqurrr (uefrrpo0 ytrbr,
so:uuo$zrr,r, 6asoSnnu): coAepxarrrre B KpoBtr, pa3Mepbr, Sopnra KneroK Lt ux flAep)
crpoeHr4e, cocraB cneqrasnqecKr4x fpaHyn, syrrxqzu Arpanynou[rbr (nouoqurrr,
nranasoqaru): coAepxaHrre B KpoBpr, pa3Mepbr, crpoeHae u Qyrrxqraa. v.{acruen[n'l0oqzroB B I4MMyI{HbIx peaKllar*, ay6ro ilynflr\wtnr.ru$oqzron (rc,rer Kvt traMflrt4,
rna3Motll4rrr) Ilonrrkle o III4pKynsuLrv v pewpKynruHH T- z B-nraNa@oquron.

Kponrur,te IIJIacr[I{KH (rponr6orlrr"r;' KoJrrrqecrBo, pa3Mepbr, crpoeHr4e,
xnacc a Q z xaqax,_syHKuu r4. rlpo40nx[TeJr b H o crr, xr,r3 r{u rpou60 qzro n.

JIHrrQa' o6pasonauae luv$rt, IrJra3Ma r,r Sopnaeirubre 3JreMeHrbr, cBs3r, c
KpoBr,ro, rroFrrrr4e o peqHpKynflr\uv lravrsoqr.r.ron. oyHKrIr4r,r lanasrr.

feuonoas' I-eNao[oor,qecKl4e crBoJIoBbre KJ]erKr4, KJre.rKr4-[peA,rec.rBeHH,ru,r
MueJIo- u nrzu6ouklTolro33a (xo-rrouaeo6pa:yroupre KJrerxu), yuarroreHTHbre KJrerKr,r-
rpeAlxecrBe HHH KH v Lrx xapaKTep ucrwKa. MopQono rI4 qec K r4 HelrAerrrr,r 0 rurpye* rre
u rvrop0o"roraqecKa a4errruQuql4pyeMbr e crau,w pa3',T,fl KJreroK KpoBH, [oHqrlre o
NOTCI{THOCTI,I V KOMMI,ITI4POBAHI4H. XAPATICP:utCT:aKA KJICTOK B 4ZSSCPOHAX3parpolrHToB, rpaHynouHToB, MorroqHToB, KpoBqHr,rx rnacrr,rHoK lrpor6ouraron).oco6eHuocr:z T- u B-nnu$ouaTono33a: arrrr.rrer{l{e3aBr,rcar*rfi a arrrur.err3anzcu^ar,rfi
nuuQoqzrorlo33, rlx xapaKTepl4craKa v 6uorortr.r ecxuit cMblcJr. peryrrqua
feMorIHTO[O33a, ponb MHKpOOKpy)KeHWfl .
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4.4. Coeguunr.eJr[,rrbre rKaHr{
O6uaq naopSoQyHKrtr4oHan;lafl

coeArlHr4TeJrbrrbrx rrasefi .

xapaKTepwcTVKa, x:raccra$rzKarlprrr

Co6creeHHo coeAIrIIIrreJIbHLIe TKarru. O6ruax xapaKTep vcrkrKa,
xlaccuQnKallHf,, BoJIoKHI4crbIe coeAI4HI4TeJIbHbIe TKaHr4, TKaHr4 co cneuuaJrLHLrMr.r
csoficrnaN{n.

Bo.,rorcuucrble coeAHHHTeJIbrIbre rKarr[: pbrxnaq coeAVHr4TeJrr,Ha, TKarrb,
[JIorHa, coeAaHHTerblla.fl TKaHb, o6rqaq xapaKTept4cr:LrKa, pereHepaqproHHbte
BO3MOXHOCTH.

Prtxra-s coeALIHHTenbHa{ TKaHb. Krerxu prrxrofi coeAprrrlrrerrsofi TKa}rz.
Mexauoqkrrbt'. Qz6po6nacr6r, Sra6poquru, ,ro6r6po6racru. llpoacxoxAeHHe,
crpoeHl4e w y.{acrlae B rlpoqeccax Qz6pHnJIoI'etle:a. A4rarrorlr4l'br (Nrapoarre xlrerxz)
6enofi w 1ypoit xnpoeofi TKaHI4: [por4cxox/Ie]rne, crpoeHae u 3la1,e1Lte. flepuqurbl,
AABCHTI4IIHAJII,HbIC KNETKI,I: [POI4CXOXACHI,IE, CTPOCHI4 E V SYUXqVOHAJII,HAg
xapaKTepIdcTWKa.

Krerxu-noroMKa reMotro3Tuqecxofi crsorosofi KJrerKr4. MaxpoSara:
npoI4CXoXIeHI4e, BI4AbI, CTpOeHHe, poJIb B 3aUUTHLIX peaKql4tx Opt-atIkI3Ma. flougrue
o uaxpo$arl'{qecKofi cacreue. ll.[asNaartlrrecKrte KJrerKH: npoacxox Aerlze, crpoeHr4e,
ponr, B I4MMyHr4Tere. Tyuurre KJrerKrr: npoplcxox.qeHrre, crpoeH[e, syuxqrau.

BsawNaoAeficreze KJIeroK prrxnofi coeArrHraremsofi TKaHu 14 KJreroK KpoBa B
BOCrraJru TeJrbHbrx peaKuH{x opfal{H3M a.

IlnrueurHbre KnerK[: [poucxoxAeH,e, crpoeHue, SyHxqza.
MexxleroqHoe Betr{ecrBo. o6uas xapaKTep wcrt4Ka, npot,tcxoxAerrue Ll

crpoeHhe. OcHosuoe Be[IecrBo, ero Suslrxo-xl4MtrqecK]re cnoficr Ba 14 3HatreHr,re.
KollareuoBble v slracrLrqecKl4e BoJIoKHa: poJr6, crpoeHr4e u xu,'itt4qecxprfi cocraB.
flpe4craeJlell,e o pa3JII4qHbIx rl,Ilax KoJrJrar eHa u r4x JroKaJr w3,qklfl B opraHr43Me.
Peruxy,upr{bte BoJroKr{a.

flrorua.s coeAuHtrreJrbHa, TKarrb.
CyxoNHrue KaK opraH.

Pa:rronz4rrocl'H, crpoerrue u Syurcqrzu.

CoeAutrurerblllle TKaIIH co cflerllraJr[,Irr,rMr{ cnoficrsanau. perlrKynqpHa,
TKaHb: cTpoeHI'Ie, rucroSn314onorl4r,3IlaqeIII4e. Xapona, TKarlb: 3IraLrerrze, crpoerrHe,
pa3HoBlIAHocrI'I. IluruesrHa, TKaHL: oco6esr{ocrr4 crpoeH}r{ pr 3r{aqeHze. Crpoeuze
cJrpr3r,rcrofi rxasu.

Cxelernble rKaHu. o6rqas xapaKTepr4crr4Ka w Krrucckrsnxaqrx cKeJrerr{r,rx
'rxaHefi.

Xprryenrte TKaHIr. BzArr xprrqenofi TKaHr.r: t'varr4loBafl, 3nacrr4r{e cKafl,
BoJIoKHkIcraq. KrerKI4 xpruesofi rKaHI4: xou4po6nacrbr, xoHAporlr4rrr. IrlsoreHHbre
rpylrnbl KneroK. fprcroxurraar{ecKaq xapar(Tepvc"rilKa H crpoeHue MexKreroqHoro
BEIIICC'TBA PA3NI,IqIIbIX BlaIOB XPXUIENOiI TKAHI4. XP''U KAK OPIAH, TIAAXP'qHHIIA.
f rcroreue3, pereH epa.'\Lrfl , crapeHlre xpf,rrla. crpoeuu e cycraBHoro xp_qqa.

Kocrtlr,te rKaII[I. K,rerxz rcocruoii 'rKalra: ocreorlaTbr, ocreo6:racrrr,
ocreoKJlacrbl, I4x xapal{TepvarvKa. Mexruteroqlloe BelrlecrBo rcocrnofi TKaI{h, efo
Sr'r:uxo-xl4MHqecxl4e csoficrna, crpoeHr,re. Mauepan w3arlkrfl Mex*Jreroqr{oro
BEIIIECTBA. BUNbT rOCrHOfi TKAHI,I: I4X NOKA,IIH3AIIH.,I B OPrAHI,I3MC V
naop$o0yr{KrI}roHaJrr,rrbre oco6euuocrz. Kocrb KaK oprar{, HaAKocrrrr{qa.
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fzcroreue3 KocrHr,tx txauefi: LrHTpaMeM6pano:noe (o6paeoBaHr4e Kocrr4 r.r3
ue:euxuurt) u 3HAoxoHApilnbHoe oKocreHeHr4e (o6pa:onunra Kocrr4 Ha Mecre
xpf,tlla)' llepecrpofira rocru v ee peraparr.rBHafl pereHepaqnr (n roM r{HcJre rocJre
orHecrpeJlbHblx palrerrufi)' Oaxropr,t, oKa3llBalotqlre BilLrflHae Ha pereHepaqzlo
KOCTHOfi TKAHI4, CC I43MCH EHI4fl TIP I4 CTAPEHI4I.{ OP f AHI43MA.

4.5. MrrureqrrbrerKarru
o6uaq xapal<,epkr,,TLrKa, uopSo$yHKrl,oHanb.rafl v r,crorerrerr4qecKa,

x"uaccu$aKat\vrr4 MbIIxeqrIEIx rxauefi. Crpyrryprrr,re ocrroBr,r coKparr4Mocrg KaK
rJlaBr{oro csor.icrna MbIUreqHbrx rxauer,i.

Cxeleruafl IIoIIepeqllorloJlocarar Mbrrrreqrraq rKarrb . v1cto,tuwK pa3Br{Tr4fl,
crpyKTypHo-SynrqHoHaJlbrlarl IAWHWT\a MbrrueqHoe BoJroKHo (cnvrn-uac.r vtMHocareJtlaroqvrrt)' Crpoeuue cI4M[JIacra: coKparr4Te6Hr,rff
annapar - vzo0rz6purlr,t, capl(oMep, vuo$uraMerrrbr; ouopnrrfr z ipo$zvecxufi
alnaparbl' Mexauu3M MLI[IeqI{ofo coKpalqeHus.Twrrttrur-ar,rurx BoJroKo}r: 3KCTpa-u uu'rpa$y3aJlbl{Lle BoJIoKIra, wx rlHl{epBaqr,If,. Mrnuqa r{aK opraH. perenepaqax
M bI II] Cq H O fr T XANTU, 3 IIAI{ E HI,r C M I4 O C ATC JIJI ATO q T4 TO B.

Cepge'ilraq [o[eperl HotI oJI ocarafl M Lr rrr eq Hafl TKa H b . VlcrowtwK pa3Br4Tur,
crpyl{Typllo-SyuxrllaoFIilJIbl{a{ er:alt4r\a cep4e.rrrofi vr,rureqrrofr TKarrr4, .rr4rrr,r
Kapr14oMHotll4ToB' MopSoSyIIKq[oHaJlLrIa, xapaKTep wcruKa coKparr,rreJrbrrbrx 14

rlpoBoA'IIII4x KapAI4oM14otII'ITOIl. Cexpe'ropttr,le KapAHoM14orIr4Tr,r. Bo:voxrrocT.14
pefeHepaul4u cepAequol.i [oflepeqHor]oJrocarofi ulruequofi TKaHA.

rJraAxaq MbIuIeqIIafl TKaHb. r4cto'lHurcu pa3BlTufl, crpyKTypHo-
SyrrxquorIaJIbHaf, e/(HIIHITa ua4xor.i urrureqrroff ,nurrr. MopQonoruqecKa, v
$yurcqraoHiulr,Ha-s xapaKTepvcrvKa rJraAKoro Maor1ara. pereuepaqur ua4xoffurtrue'lttofi TKalIH. f-rta4xar MbIIIreqHa, TKaHb uefiparr,uoro [por4cxox ile11r:I'IcroqHHK pa3BWTHfl, crpoeHl4e v Qynxqrax. f-ua4xaa Mbruer{Hafl TKaHb
3KTOIepMzLIIbHOfO [pol4cxox AeHWfl, MI,IO3nUTeJrI4ZlJIbHbIe KJIeTKT4: r4CTOr{I{HKr,r
pa3BV tLrfl, crpoeHue, $yuxqlrra.

4.6. Hepnuat rKarrr>
o6utas xapaltTep vreruKa uepnHoi'i TKar{a. Vlcro,tltwxu pa3Bur1rfl Lt:na6puottalHrrtfi rHCToreHe3 HepBHofi rxaua. tru$$epeHurrpoBKa Hefipo6,rracroB 14

rrtlto6Jracros.
Ileiiporrr'r' Mop$onor,qecKar, Sy.rxqaor{aJrbHafl w uefrpovre4Ltarop*afl

xlaccu$raKaI-lI414 Hefipouoll. Crpoerrue neiipoua: repnKaprzoH (.reno Hefrpoua), aKcoH,
AeHApI4'rbI, xpoN'raToSI4JIbrIoe BelrlecrBo, oco6erlrocru ur.rrocKeJlera(Hefipo$HJIaMeHTbI r uertporpy6ovxrz). Porr ner)iponerrMbr B peqerur4z, reHepaqr4r4 ri
rIpoBeAeHaI4 HepBHoro HMrlynbca. CusrerplqecKne I4 TpaHcrroprrrbre [poqeccbr B
Ill4Toula3nae ttefiponos. Axcoualr,srtfi Tpallcnopr: ar{Teporpa4usrfi 14 perporp ai1uttit;
6srcrprrfr rr MeAneHHr,lii, ponb Ml,IKporpy6or.n. Cercperopurre rrefiporrbr: oco6egrroc.ru
rlx crpoe[l(fl 14 Oyrnrlrr' floHsrue o rrefipoMeAriaropax. @nsaol,o.rr..xaq r.u6e"rb
uefipouon' Pereuep a\Hfl uefrpoHon. Bospacu{Ere rpeo6pasonauur rrefiporon.

Hefipor'nras' o6utaq xapaKTepuoraKa, HcrorrHrrr(r4 pa3Br4Tr4{, KJrac cu$wxat1un.Maxpouax: oJr,rorerrrpo'rrzr, acrporJrr{s u 3nerr/l,MHa, trvfl, crpoeH,e t4

synnrlrr. Muxpornr4f, : crpoeHr4e ra $ylrxquu. peaxrrBHocrb rrefrporryu.
Irepnurre BoJIoKIIa . O6wa, xapar(Tep wcrvtKa, rcraccusu KaL\ltfl. oco6erruocra
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SopnaapoBaHLrs') crpoeHl,, a Synxqwu lesNtweJruHoBbrx t4 MheJr.tHoBbrx HepBH'rx
BoJIoKoI{' flousrae o6 ocesoM uI,nI4HApe I{ Me3aKcoHe. ynrrpaM,KpocKo[HrrecKoe
crpoeHI4e uaeluuonofi o6oloqra. PereHepalJlfl HepBHbrx BonoKoH B opraHaxnepzQepuqecxofi u rleHrpanruofi nepnuofi ,r.r"r"r.

Hep nu rre oKoH qa uns. Klaccusuxaq us, olt\atr xaparoepprcrr4Ka.
Peqeuropuue (uyncrnure,rrrrlre) rrepBHbre oKoHr{aHr.rr: cno6o4u'e,

uecno6o4Hbre, Hecso6 oAr{bre r4r{Kancynr4 po Barrr{bre.
3SSercropHLIe oKoHr{aHax: Hefipolabrrxer{Hoe oKoHrraH,e B cKeJlerHbrx Mbllxqax

14 B rnaAKofi uurue'{Hofr TKaHLI, nefipo-xene3l,rcrbre HepBHbre oKoHqaHHr.
MeNuefrpoHzulbHble cI4HaIICbI: 3neKTpr4r{ecKr4e, xr.IMaqecK}re Lt cMerrraHHbrecplHarlcbl' crpoerr[e v MexaI{I43MbI nepeAar{l4 no:6yx4euzr. Y-rrr,rpacrpyr(Typa

X I,IMHqCC KI,IX CHI{ATCOB.

5. 9acruaq rrcloflot.uq
BeeAeuue B qacrHylo rl4croJlorr4ro. Onpe4eneHue rloH-f,Tu, ((oprau>>. TunrropraHoB' CrpyxtypHa, opraH v3artzrfl rpy6varr,r op.urron. Crpyxr y pH anop raH pr3au,,

napeHxl4MaTo3r{r,rx opfanoB. IloHqrue o cTpyKrypno_Syrrxu[oHanbHofi e4zulrqe.5.1. Hepnuar crrcreMa
o6ru's naopSoSyHKlr,ol{anb,afl xapar(rep r4c'ruKa rz KJracc,suxaqrax opraHoBuepnuofi cHcreMbr. zcro.rHzKr,r pa3Br,rrH.rr opfaHoB HepBHOfi CUCrerru.
ocHosHrle npI4IIu[tIbI opraH Lrcawat rrepnuoff cr4creMbr. ocHonur,re roroxe]rr4-rrHefiponnofi Teopl4tr. MexanasNart Heripouuofi w.Terpar\Ltu: KoHBepreHrIH, 14rI'IBepreHIIlr'' floH'srae o HepBHbIx IIeHTpax, r4x xnaccn@uKarlgr, [prrHu,nbrcrpyxrypuofi opral{H3arll4pr HepBI{bIX rrerrrpoB f,AepHoro u 3KpaHHoro TlrrroB.PeSnexropHble Aytv, zx r{yBcrB,TeJrbHr,re, AB,rareJrbHbre H accorl,arr,rBHbre 3BeHbr.Irepr.sep-HqecKaq HepBrrafl crrcreMa. Hepn: crpoeHr.re, syuxquu,perel{epaquq' qyncravrreJllHlle y3nbl (cnuurronao3r'oBbre r4 vepenrrrre): crpocrr,e,

Syuxqnrz. Xapaxrepr4crr4r(a ueilpoHon u uefipoman.
Anrououuas (nererarunHax) ,.purru, cucreMa. o6rqaq xapapTep ucr,KacrpoeHpl a SyuxquIil IIeHTp€LnbHbIX u uepusepuqecKzx orAenoB rrapacr4Mnaruqecxofi

H cl,IMllarz'{ecxofi cHcreM. Crpoelt,e ra rtefipouHrrfi cocraB 3r(crpaMypturbHr,rx r4lrHTpaMypaJIbl{blx raHrJI14 eB. flpa- Lt tlocrral{rJll4o}rapHbre rrepBrrbre BoJro*r-ra.oco6esttocrll crpoeHl4t pe0nercropHbrx Ayr aBTorrouuoil nepnuofi cucreMbr.
{err.rpa.nbrrafl rrepBrrafl cucreMa.
Cuuuuofi Mo3r: o6rqax xapaKTep Hcrvt*a) syuxqrau. crpoeuue ceporoBelrlecrBa: BI'IAbI uefipouon u vx yqacrae n o6pasonaHur4 pe@rexropHbrx .uyr, Tlrrrbrrnl]oqzron' Crpoeulte 6e-uoro Belllecrna. Ileu'rpa;rrurrfi Kalarr crr7HHoro Mo3ra.
I-oJrosHofr nao:r. o6rqa.s lrop0o0yr*qrtnu, bHafl xapar(rep ucrkrKaroJroBHoro

Mo3ra' Cepoe u 6eloe BeIIIecrBo. Crpoeur,re o6oroqeK Mo3ra: rnepAofr, nay.rzuuori,Mqrxoff' cy6aypaJlr'Hoe v cy6apaxuoar€LnbHoe rpocrpaHcrBa, cocyr,crbrecrrereHrq' oco6erruocru crpoeHl'Iq cocy/IoB (irrry.rr, reMoKarrznrxprr)
rleHTpanbuoii nepnuofi cucreMbr.

MosNe'{oK: crpoeHue u nei'tponurtfi cocraB Kopbr Mo3xeqKa - rpyrxeBr4trr{bre,
Kop3pIHr{arble, 3Be3Aqarble, 3epHrlcrbIe uefipoubl, KJIerKu fonr4Na. A@QepeHTHbre Ho$SepeHrHble HepBI{bIe BonoxHa. Mexn.fipor*bHbre cBr3r4 - MoAynr4 Mo3xeqKa.Kly6overc Mo3xerrxa. flzoqurr,r Mo3xeqKa.
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Kopa KoHeqHoro Mo3ra: o6urac naopQo$yHKru4oHiurbHa, xapaKTepvcrvKa.
L{nroapxHreKToHI4Ka: uefipouusrfi cocraB Kopbr, rrJracrr4HKH Kopbr 6o*uax
uolyruapufi Mo3ra. Mo4ynrHrrfi rlpuHrllrr opraHr43arlr4t4 3or{ Kopbr 6o6urHx
nolyuaprafi. Mueloapxl,IreKroHr{Ka. Iiruouurrr. felraroeuqe$alrauecxuff 6apsep,
efo crpoeHlfle W 3Har{eHr4e. Bospacrrlble r43MeHeHr4' r(opbr.

5.2. Oprauu qyBcrB
llousrue o ceucopuofi cl4creMe H aHiuru3arope. Knaccz$ LrKauwfl opraHoB

qyBOTB. HefipoceucopHble I4 ceHcooilvreilwaJrbHbre peueuropHbre KnerKH. O6utafi
[pr4H r]I4 n opfaHr43a \hLt kt oyr*rlroHr.rpoBaH 14' peqeflTopr{brx KJr ero K.

Oprau obonsHnl. Crpoerwre h KJleror{Hbrfi cocras o6ousrerbHoro 3[r4TeJrr4r:
peUenropHble, rloAlepxaBaloulue v 6aga,'Irnrte KJrerKH. facro$u3HoJror.r4fl
perlenropHbrx KJreror( opraHa o6oHsHuq.

Oprarr 3peHuq. O6rqufi rIJIaIr crpoerr14{ rJra3r{oro q6roxa. O6onoqr, rJra3Horo
s6loxa: $n6po:rrafl, eocyl{xcrar, BHyrper{}rsr, crpoe Lrute) vxrxauenofi cocraB.

@yur<quoHaJr bHr,re annaparbr rJr a3a :

{aonrpu'Iecraft a[[apar: crpoeHz e poroB]rrrbr, paAyxK w, peg"'"Horo reJra,
xpycr€uII4Ka, creKJIoBI'InrIoro reJla. MopSonorrlr{ecKrle ocHoBbr rltrpKynrrlr4r4
BHyrpr4rJraerrofi xvAKocrLr.

Axxol'to4aIIlIoHHLIfi amtapar: paAyxK a, pecHr4qrroe rcJro, crpoeHz e, Synxrlur.r.Peqenropnrtfi anuapar - cerr{arKa rJra3a. [lurvrenrsrrfi enuteltwit cerr{arKr4]
crpoeHl'Ie I4 3HaqeHne. Hefrpongrtfr cocraB cerr{arKr.r: crpoeHr4e 14 qr,rrosu:ao,rorur
raror{KoBbIx Ia xol6oqxonnrx HefipoHoB cerrra'rKa Crpoeuue H Synxun u1ino6pHbrx,
fopH3orITaJILHLIX, aMaKp14HHbIX, raHI'JIrIo3I{blx KTIeTOK ceTqa.rru. OcO6eunOam
crpoeHu' IleHTpanbuofi slrxa u 

^vtcKa3purelbHolo 
HepBa. Cocras r4 3lrar{eHae r.Jrqr,r.

OpraH Bl(yca. o6qaq xapaKTepuc^rvrra,rroxaJr[r3aqrar. CrpoeHLre a xreroqnrrii
cocraB BKycoBbIx IroqeK: BKycoBbre, rroAAepxr4Baloxlne u 6azuttrubre KJIerKr4.

opraHsl crlyxa r paBHoBecl{s. o6rqaq xapaKrepll,crvKa. BuyrpeHuee yxo:
xocruufi H rrepenoH.larbril la6upzrrrrr.

opran cnyxa: ynI4TKoBa, qacrb uepe[oHr{aroro ttalwpvrnra, crpoeH[e
ynl4TKoBoro [poroKa, crpoeHl'Ie a Knero'{Hrtil cocraB cilprpanbllofo opfaHa.

Oprarr paBlloBecl4r: necru6ylflprrafl r{acrb [epe[oHrraroro tta1wpuru1;a
3rrEilTHr{ecxufi u cQepuvecxttfi MeuoqKZ pI ilonyKpyxHbre KaHiurrr. peqenropurre
orAenbl: crpoellHe 14 KJleror{ur,tii cocraB IIrreH z aMrrynrpHr,rx rpe6eruxoa.

5.3. O6ruuil roKpoB
KoNa: oSrqax xapal(TepLtcrvKa, 'rxauenrrfi cocraB, Lrcror{Hr4Kr,r pa3Bqrvfl,

Syuxqnra.
3nugepnanc. Cnoa v xrero'IHrIfi cocraB 3[r4AepMr4ca. Keparauouprrbr:

crpoeHne, [poqecc Kepar[rHr43awrv B Hr4x, efo 3HaqeH[e. llpaaarurrrarra o
uponuSeparl'IBHblx erI4HHIIax v rcorroHxosofi opraHu3arrur4 3rrr4AepMhca.
len4puruble KJIeTKIa (xlerxu llaurepranca): npoflcxoxAerrr4e, crpoeHr4e, 6yrrxuzu.Meranour4Tbr 3rrlrrepMr4ca : ,,p or4cxoxAeHne, crpoeHr4 e, syuxqz a.'

flepua. cocoqxon..fi u cerqarbrff cJro,, rrcaHesofr cocraB.
IloArcorrHaq oclloBa (rnno2lepvra). Koxa KaK opraH ocfl3a,Hfl. KJrerKr,r

Mepxe"ur. PerIaoHapHble oco6esHocrl4 KoxHr crpoeHue 3nr4/lepMr.rca <<rorcrofi>> u
<<rouxofi>) Koxr4; rroJroBbre, Bo3pacrHrre oco6enruotrr.
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[IpousnoAHble Ko]KlI. Xeresbt KoxI4: caJrr,Hbre v rroroBbre xeJle3br
(ueporcpuHHble, anoxpuuurte), crpoeHr4e, JroKaJrr4 3aw4fl) Synxqura. Borocu:
crpoeHze, pocr u cMeHa BOJTOC. HOrra: pasBurne, crpoeHr,re l,r pocr Horreff.

5.4. CepaevHo-cocyArrcrar crrcreMa
O6rqax xapaKTep HcrLrKa opraHoB cepAer{Ho-cocyAr4 crofi grcreu ri.
Cocylu' O6uze npI,IHuI4[bI crpoeHprs, Trartesofi cocraB. Knaccra6raKar\krfl

cocyAoB. 3asacuvtocrb crpoeHl4, cocy.qoB or reMolr4r{aMur{ecKr4x yc-uonufi.
Apreprzu: Knaccuszxaqur, oco6eunocru crpoer{H, Lt $yuxquu aprepwir

pa3nl4rlHOrO THI]a -- 3IaCTI4r{eCKOlO, MLI[IeI{HO-3IaCTI4qeCKO|O H Mbt[IeqHOfO.
MuxpoqapKyJlrropl{oe pycno: aprepuonbr, .eMoKarrr4JrJrqpbr, aprep}ro-

BeHynf,prlble aHacroMo3bl, BeHyJIbI. Aprepr.ronr,r: crpoelrr4e, Br4Abr kr ponb B
xpo aoo6p al\eHuu. 3Ha'{eH He o HAorenr4oMzorllr rHbr x KorrraKToB r ru croS 

^rro,rorr^aprepHoJr. feuoxarunnqpbl: KJlaccr$uxaqux, SynxqHa v crpoeHue. OpraHuue
oco6eunocrl'I Karll4nnf,poB. Beuymr: crpoeHr4e, BVAbr H ponb B KpoBoo6parqerruz.
lloH-srze o rrrcroreMarr.rqecKlrx 6aprepax.

Beusr: xnacca$uKarJLtr, oco6eunocru cTpoeHr.r, BeH pa3nr4qHoro rw1,a
(urturevHoro 14 Qu6posuoro) n cBfl3kt c reMoAr4HaMr4r{ecKr.rMr4 ycnoBuflMyt. Crpoeuze
BCTIO3HbIX KJIAIIAHOB. OTJIA'{Hq CTCHKI BEHbI V APTEPI4U,

JlaltSarrzqecKae cocyAbl: xnaccHSraKal\yrfl, crpoer{r4e nnv$aruqec6oro
Ka[[nnflpa H [rlrM0aravecxl4x cocyAoB. Y.racrze nuusaruqecKr.rx KangnnqpoB B
cr4cTeMe MHKpOrlLrpKyJrrrIHr4.

Ceplue. Crpoenne creHKI4 cepAua, rxauenofr cocraB. 3u4orcapr 14 KJrarraHbr
cepAqa. MuoxapA: coKparl'ITeJIbHbIe, rpoBoArrr\ve w ceKperopHbre KapA2oMrrorlarbr.
flpono4rqax cplcreMa cepAua, ee nop$oQyrrKur4oHan bLrafl xaparcep14crHKa.
oco 6 e, H ocr, pe re H ep ar\vLr Mr4 o r(apra. 3nu xapA-H repr4 r(apA.

5.5. {rrxarelr,HaflcrrcreMa
O6rru, xapaKrepprcruKa AblxareJrbuofr cncreMbr. Bo:4yxoupoBoArrq r4e fiyrvt 14

peclluparopurtfi orren. PecnltparopHble H I-repecruparopr{bre Synrqaz grrxarerr,nofi
crICreMbI. KponocHa6xeuue JlerKoro. Illenpa. Pasnzrze oprar{oB Abrxa11fl;
HCTOr{IrH KpI, OCHOBI{bIe CTaAI,II4.

Bse.neroqHble Bo3Ayxo[poBoAflIrlue [yrn. llolocrr Hoca, fopragb, Tpaxer,
rJIaBHbIe 6ponxu: crpoeHl4e o6oro.{ex, Txanenofi cocraB. KleroqHufi cocraBgilurerlafl cJrH3Lr crofi o6oloqxa.

Brryrpraneroqll[,Ie Bo3AyxonpoBoAqrrll,te rryrr.r. BpoHxr.t t4 KoHer{Hbre
6pouxrao'rlbI, crpoeHl'Ie creHoK B 3aBlrcprMocra or r4x xalrulpa.ioaruu 6ponxuzurbHor.o
ceKpeTa, ero [CTor{HLIKvt, cTpyKTypl{ble ocHoBbI MyKorIHnI4apHoro TpaHcnopTa.

PecnuparopHbre or/IeJrbr rrerKoro. Aqnnyc - c-rpyKrypHo-Qyunqror-rru,
9IHHLT\a JrerKoro: peclaparopHble 6pouxuolrr, aJrbBeoJrrpHbre xoAbr, aJrbBeoJrbr.
Pecnaparoprlas 6pouxzola: crpoeH,e creHKr,i, ee 3[I4T.JIH€L,, b*afl BbIcrr4JIKa.
Arr,eeora: xleroqurtfi cocraB, Tl4frr,r [HeBMorIlIToB, wx qzro6yrrKrr[oHanbHaq
xapaKTepvrarlrKa; crpoeH[e MexaJllBeolrpuoft [eperopoAK[. Aeporetrarlr.{ecrcwfi
6aprep rI ero 3Har{eHHe n ragoo6N,Ieue. Cyp$aKTar{Tr{a, cucreMa JrerKHx: crpyr(ryprra,
lr xr4 Mr4qec Ka, opraHn3a\Ltfl , Sy uxqura.

5.6. Opraust KpoBerBopeIIItfl I{ uMMyrro[o33a (;rnnaQouArrafl cucrema)
Ilpuuqraurr crpyxryprrofi opralrlr3aunr4 opraHoB KpoBerBo pe,prfl w
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14MMyrro[o33a (nranr$oaAHbrx opranon), repBHqrrbre u BTOpI4r{HbIe OpI'aHbt, klx
uop0o$yHKtll4orlanbHble orrI4rtztfl H Syuxqraor{aJrbr,rbre 3oHbr. Ilporleccrr
nauSoqarono33a B rllMyc-3aBucr4Mbrx (T-:orra) n rwMyc-r{e3aBr4cuMbrx (B-:ona)
3oHax Ilropl4t{rlbtx nrana$ourlHblx oprarloB. flousrze o6 lrlrvyHr4Tere, zMMyr{orl wrax,
aHTtrreHax v aHTkrrenax. BnArt aMMyHI4Tera, B3ar4Moneficrsve KJreror( B HMMyr{Hbrx
peaKquqx, yqacTkIe rpaHynoql4ToB, Tyt{IIbIx KJI€TOK, IIaTypanbHblx KI4JrJrepoB B 3aUIrrTe
opfaH r43Ma. Pe rylrrlr4, r4MMy[r rrbrx peaxqu fi : rIr4TO Kr4]rr,r, fopMolr br.

flepnzurrrre lunaeor.rAHbre oprarrbr
Kpacnr,rfr xocrHrtti Mo3r: crpoeHue, TKar{eBofr cocras, (tyrrxrlau. floH-qrze o

Mr'rKpooKpyxe Hr.rH. Pery"rrr qz, reMon ossa. xerrr,r fi xocrsr,r fi nao:r.
Tzuyc: crpoeHr4e 14 TKaHeBoi.i cocras KopKoBoro 14 Mo3roBoro BeruecrBa AOneKTUMyca, Syuxqaz. Ilpoqeccbr aHrr.rrerrHegasacavofi araSQepeHrlr4poBKr4,

IroJloxHTerbllaq v orpatlareJlbrrafl ceJIeKrIZq. Crpoerrae 14 3HaqeHr,re
reMaroTl4MI4rIecKoro 6apr,epa. Bpeuerruar (arcqr,r4errrarrrrar) t4 B03pacrrra,
LrH rloJrrour4fl 't vuy ea.

Bropuvrrure .nnrueonArrbre oprarrbr
rlrau$araqecKlze y3nbl: r{croqHr4Kz pa3BzTur^t, clpoerrr4e, rxarrenofi cocraB,

SyuxqNr'r. Kopxonoe BeulecrBo, rlapaKoprr4KaJrbHa-s o6racrr,, Mo3ro*oe BeqecrBo: r{x
uopSoQyHKIIHoHanbHafl xapaKTepkrcrvrKa, T-:osu pr B-:osu. Cucreua cr4r{ycoB.
oco6ettuocrl4 KpoBeHocHbIx cocyAoB : Ber{ynbr c BbrcoKlrM 3ruoreJrr4eM.

CereseuKa: crpoeHl4e, TKaHenoff cocran, Qyuxqratz. Eeraq [ynb[a, T-so]rg 14 B-
3oHLI' Kponocua6Nesze cene3eHKH. Kpacnaa rryJrbrra, ceJre3eHoqHbre Tfl)Kvt Ll
CI4HyCOI4ALI CeJIe3eHKH.

JlrzrraSora4urre o6pa3oBaHlt-s B cocraBe cJu43ucrofi ra noAc luswcroil
rpy6varrrx opraHoB: crpoeHkre, rlerovuuft cocraB SynrcqHoHaJrbHoe
MIaH4a-xzHbI, qepBeo6pasnrrfi orpocror(: crpoeHr.re, JroKaJrlr3aqur T-son
$yuxquoHaJrbHoe 3rrarreHr4e.

5.7. Srr4orcpurrrraq cr{creMa
o6uraq xapaKTepvrcr,ta eu4oxpuurrofi cr4creMr,r: rroHr"rr,re o ropMoHax,

KJleTKax-Mr4rrrer{f,x, peqe[Topax. Ayrorcpuuur, ilapaKpLtHr4x, 3HAOKp]rHHr.
Klaccz0zKaurl opraHoB eu4oxprauuoil czcreMbr. MexaHzsNabr perynrqlrr4 B
3HAoKpI4Ilnofi c?IcreMe: Irpzlrqan Hepapxzr{ecxofi oprarrh3aquz, o6parHaflcBr3b.

I{errrpa.rr }, rr br e o p ra rr br sHAo Kp r{ H uo fr c HcreM r,r.
fwnoralauyc: crpoeHlle v $ynxqzu. Hefiporr{rxoKpa}rHbre KJrerKH flAep

[epeAHero 14 MeAHo6asanrHoro rl4noranaMyca, crpoeHr,re, Syuxq us. Ilw6epvHbt 
'r4

cTaTPIHbI, t'tx ponb B perynclL]a]a I'efi-teJlbrlocTl4 3r{Aol(paHnofr cacreMbr. Perynaqrr
Qynxqafi r'HrroraJraMyca rreHrp€L'rbuofr uepnnofi czcreuofi .

frano$ra:l Hcror{HHKI4 pa3BLrrLIs, crpoeH:ae 14 $yrrrqura. I]aro6yHKur4oHaJrbHa,
xapaKrephcrvKa aAeIroIII4roB nepe4nefr AonI4 rauo$u:a. Ilponaexyror{Ha, qacrr,
runo$u:a , ty'epatb*afl qacrl. Crpoerrue a SyHxqzr uefiponziroQz:a. funorarauo-
aAeHorl'InoQrasapuar v I'HlloraJlanao-uefiporzno$usapHa, cr{creMbr. fnnoralauo-
aAeHorI4 lloSu:apHoc KpoRoo6parqetrrae, e ro pon b no B3anMo4eff crnua rprrroranaMyca
a runo0usa. I{efi po-reMaJIbIIbIe opraHrr, rrefi po- reM aJr brrbre cr4Harrc6r.

LUnuxonLrilHafl xene3a (suuSr.r:): crpoeHlre, KJreroqnrrfi coc1an, $yurcqu.a.

o6oloqex
3I{aqeH14e.

u B-:oH,
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IIepn$eprqecxue sHAoKpr{ H rr bre xeJre3br.
[L{Hronz4Hafl xeJle3a : I4crorl H}IKr4 pa3Br4Trrf, , crpoeHr4 e, Sy uxquu. @o.ut4 r(ynEr

xax uop0o$ynxquoHaJllHble eAuHl4ubr, crpoeHr4e r4x creHKr4 14 cocraB Konnor4Aa.
(Donnrzxynf,pHble 3HroKpLIHoqHrbr (rr,rpoqurrr), ax ropMoHbr a Qasr,r ceKperopHoro
uI4KJIa. 3saqeune rI4poI{AHbIx ropMoHoB. llepecrpofrxa Sol-nrzxylon B cBr3s c
pa3nHr{I{ofi SyrrxuHonarttttofi aKTI4lTl{ocrr,ro. llapa$oruraxynrpHbre 3HAoKpnHour4Tbr
(C-xnerxu), loralw3aL\ufl H $yHxIIzl. Perynflr\us /resrensHocrr4 rz Bo3Moxlrocra
pereHepautru ur4Tonn4nofi xeJre3br.

OxolouluroBllAHaq xeJle3a: crpoeHr,re lr KJreroqHufi cocraB, poJrb B peryn-srluu
MI4Hep€LIIbHoro o6ueHa. Perynxrlaa AeqreJrbHocrlt v Bo3Moxr{ocrn pereHepaur.rq
oKonoI]It4ToBr4lHbrx xeJre3.

Ha4noveqHl4K: 3oHbI Kopbl u Ltx KJreroqrrbrff cocran. Oco6euHocrr4 crpoeHy,
KopKoBbIx 3HIoKpI4I{oIIaroB (roprr.lxocrepollaTon) e cBfl3r4 c cr4rrre3oM l,1 ceKpe ;queit
Koprt4KocrepoaAoB. Mosronoe BeulecrBo Ha.q[oqeqHrrKa: crpoeHr,re, xrerovulrfi
cocraB, ropMoHbl' Oco6eullocrl4 I(poBocl{alxeuus B rraAroqelr}rr4Kax. Perynrqax
Ae.rrTelbrrocTa KopKoBofo 14 Mo3roBofo Ber.qecTBa.

flucnepcHaq 3HAoKp[IIHaq clrcreMa: JloK€urr,r3arl]r, 3neMeHToB, x,rero.rHrtfr
cocraB. flpe4crauleHrIe o6 APUD (Arnine Precursor Uptake and Decarboxylation)
CI,ICTEMC.

5.8. fluulenapnr.eJrbrraq cucleMa
O6uax xapaKrepvcrvKa r Syrrxqrzu fiuilIeBaprzreJrbHoff cwcrenau. I4c'roqHilKLt

pa3Burwr rxaHefi nHlqeBaparelruofi ct4creMLr. Ol4emr [lruleBapuTeJrbrroro Ka]raJra 14

o6tlwit IpI'IHITHI crpoeHru ero creHKLr: cilvr3ucra.s o6oroqKa, rroAc tu3r4crarocHoBa,
Mburer{Ha, o6oro'{xa, HapyxHa.f, o6orovxa (cepo3Hafl r4tkt aABeHTHrIuatrcruan); wx
rxaneeofr 14 KJleroqsrtfi cocran. 3uAoxpnuHuft aflnapar rluxleBaprrelruofi cr4creMbr
(racrpoeurepo[arrKpearr.rqecKa, c,creva) . Ilwl,r0owlnrre crpyKrypbr
nHrueBapprTeJrEHoro TpaKTa.

flepegrrufi orAeJr rrfiuleBapure;runofr c[creMr,r.
r4 c To q H r,r K w p a3BplTLt fl .

Oco6enuocrrr crpoeHr4fl ,

Por. lloJlocrb pra. Tanrt cnu3l4croi.i o6olo.rxl4: BbrcruJTaroruaq, xeBareJr bHafl,
oco6eunoc'rl4 crpoel{I4r, JIoKarwaauwLr. ClpoeHre ry6u, tileKz, TBepAoro H MflfKoro
nd6a, fl3LIKa. Coco'{xu r3blKa: BHArI, crpoerrue, Syrrr<qau, Bo3pacrHbre r.r3MerreHlrr.

3y6bl: crpoeltueu $ynxqzn. Srraa-ur, /Ierrrr.rH, ueMer{T. Ilynsna zy6a: crpoeHhe,
QyHxqzz. rlo44epxaBarouwil antapar zy6a. pereueparlnq rKaH efi zy6a.

Eolsurze cJIIoTII{bIe xeJIe3bI: x"rraccnsaKar\r4fl, r,rc'rorlrruKu pasBwrvq, crpoeHr4e
rz SyHxqIau. CrpoeHae ceKperopHblx orAenoB r4 Br,rBoAHbrx [po.rorcos. pere fepaL\hfl
6orrruux cJIIoHI{L,Ix xeJIe3.

frorxa: crpoeHr4e z Syuru1r,rn. xa6epurrfi annapar, ero 3HaqeHr4e
opfaHoB nuua r4 rrreH.

llauleno4: crpoeHae a rxalresofi cocraB crerrKa [r4rrleBoA a B pa3rrr4r{Hbrx ero
OTACJIAX' XEIESTT NHTIIEBOAA, JI OKAJIH 3AT\VI fl , CTPOC}INC, SYrrXqAZ.

Cpeguuii orAeJr r[[IeBapure.nunofr cr{creMbr. Oco6euHocrr4 crpoeHr,rr,
r{ cTor{ H I4 KV p a3BLlTVfl .

Xelylox: o6uaq xapaKTep LtcrLlra, Qynxqurz. Crpoeuue cJrr{3r4crofi o6oroqxn
B pa3nl4r{Irblx orAeJlax xeny4xa. l{zro$z:uo.ltorwr{ecKa, xapaKlepvcrwKa 3fivrrers4fl

B pa3Bkytvtw
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cltu3uctoii o6oro'{xa. rloralu3al?4fl, crpoeHze H xrero.{Hr,ril cocraB xeJre3 B
pa3nI'IrIHbIx orlenax xenylKa. Mzxpo- u ynbrpaMur(poc6oflpqec6ue oco6eHHocr^
3K3o- 14 3HAoKpIIHI{bIX KneroK. Pereuepalll4oH}rble Bo3MoxHocrr4 rroKpoBHoro
3ilr4Teilufl u SnvTellr4_fl XeJre3 xeJry,(Ka.

Touxas KI4IIIKa: o6u1ar xapaxTepncrr4xa, $ynxuraa. Xapaxrep r4crvgapa3n,rrHbrx
orAeJIoB 'rouxofi KrllrrKrr. Crpoeuue creHKH rouxoft Kr4rrrKr.r, eq rxaneRrpi cocraB.
cucreua (Kpr4rrra-Bopcr4HKa) r(aK crpyKryp,o-$yHKrlr{oH€lJr b*afl erfiHraqa. BaAu K,rreroKl[xreJrltf BopcrIHoK t4 KpurIT, ax crpoerwte v Uraro$asHoJlorr.rr. fucroQu:lroJrora,
trpoqecca flpl4creHor{Hol'o [lIIIIeBapeH]afl Lr BcacbrBaHas. Pereuepa{il, 3rrureJrr4, rouxofi
KrrruKr4. rh,rrrloou4ur,re o6pas oBaHufl B creHKe rorrxofi Kr4rrrKpr.

Torcraq KI'rIuKa: xapaKTep ucruKa pa3nlrqHbrx orAenon, SyHxqNra. CrpoeHae
creHKH 'rolcrofi KITIIIKH, ee rKarleBr,tfi cocran. Oco6eHl{ocrr,r *-poanry crusu,croii
o6o'roqxu. Br'rrr,r 3rr[TeiILrotlnloB u 3I,I/IoKpr,rrloru4ToB, vx rlar.oQa:no,rrorur.
JluuSoz4urre o6pasonaunr crer{Kr4 r'o,rc'rofi KltrrKa. gepneo6pa:usrfr orpocroK:
oco6enHocrr4 crpoeHWfl Lr Qyuxqnz. Ilpruar Kr4rilKa: crpoeHr.re creHKr4.

3a luu it or.A eJr rr u uI eBa p ure.n r n o fi c [r creM r,r
Asalrustff orAen uprtroii Kvt rrrKr4: crpoeHne, 3oHbr, .rxauesofi cocraB,

KpoBocr{a6xerrne.
llo4xe.nyAoqHaq xeJre3a. O6rqaq xapaKrep ucr:zKa u Synr<qr.ru. Crpoeuue

3K3oKpHIIHoro orAeJIa: uzro6z:uonorar{ecKaf, xapar(Tep ucrvKa rraHKpearounToB
(aqr'ruoqzron); cacreMa BbIBoAHbIX rrporo*oB. crpoeuue 3HAor(prrHr{oro orAeJra:
TI4rIbI 3rIAoKpLt HOIII4T0B Lt Lrx n'lopSoSyHKIII4oIIan bHafl xapar(Tep HcrvKa. Bra4rr
reMoKailHnJlqpoB [oAxeny4ouuofi xeJIe3bI. Bo:naoxlrocrr.r pererrepaqr4r4 3K3o- vt3luo Kp rzHrr o ro or/reJroB rr oAxeJry.qo.{noii xeJr e3br.

fleqerrr. O6rrlax xapaK.repucrvKa, Synxrraa, oco6errr{ocrt4 KpoBocHalxeltus.
Crpoenze Knaccuqecroi'i AonbKI4 KaK crpyKrypuo-SyHxrlzouarr,uofr eAuHn,.br
rler{eHH' flpe4cranJleHns o nop'ranr,uoii aoron" u'a\ulyce. f-enarorl7,r, * ocuosnor,ixre'ro'{}rhIii 3JIeMe}IT rleqe}IH, clpoeHrIe, Qynxrlrara. Crpoenae BHy,pHAoJrbKoBbrx
cI4HycorIAHblx feMoKaIIZJIJIrpoB, quro0zaaororl4q wx Kreroqlrbrx 3JreMeHToB(eH4orelzoqaroB, 

^aaxpoQaron). 
crpyxrypHaq opraHpr3aur.s rrepr4cr.{HycounaJrbHbrx

rlpocrpaHcrB' Ilznoqzrrt: oco6eHnocru crpoeHlu t4 oyunrirr. Bo:voNHocr,
pereHeparlaH neqeHa.

xe'lqenuBoAqurl4e rIyrI'It xeJIr{HbIe Ka,,,,nn-qpbl, xoJIaIIrrIo,rbI 14 MexAo,TLKoBEIe
xenqHbre [poroKrr, Hx crpoeHze. xer.{nrrfi nysupb, crpoe Hr4e u syrrxqwr.5.9. MoqeebrAeJr[TeJrbrrafl cr,rcreMa

flo q rca. o6rqar xapar(Tep ucrLrKa, $y,xqrarz, ocHo B Hbr e 3Tarrbl
npelnoqKa, [epBHrIIIat, flocTof,Hrlaf, [or{Ka.

pa3BLlTVfl rroqKr4:

Kopxoeoe 14 Mo3loBoe Beu{ecrBo ilorrKrz. C'rpoerrne rrerpporra
uopQoQyuKtll'roHzlJlbsofi eruszubl ,or{KH. 'funrr uespolron, Hx rorrorpauux B KopKoBoM 14Mo3roBoM BeluecrBe' Kopruxa"nrnal Ir IoKcraMerynJrflpnafl cucreMr,r xponocua6)KeHufl.
llo'reqlrste reJlblra, ocHoBHbIe KoMIIoHeHTr,r, crpoeuue, $yurcqzz. crpoeHr4e Karcyn.,r HcocyAlrcroro x'ry6ouxa. MesaHrzfi, eto crpoeHr4e la SyHr<rlur. Crpyxrypnu, opraHr,r3auh,
SrnnrrpaqilorrHoro 6aprepa 14 poJ'rb n uoueo6p asoBaHr4u. crpoerrrze nrn-"ua, He0pouon zco6uparelbHblx rlporoKoB B cBq3I,I c Iax ylracraeM e o6pa:on aHrlLt oKoHrrareJrsuoii Moqr4.Mopso@yHKurroHan bH bre ocHoBbr peryrruprz npoqecca nou eo6pa3oBaHr.rr.

3 u4oxp rau nrt ff an [apar rot{ KI4 : peHr4H- aH rr4 oreH3 r,rHo Ba.{, npocrarJr aHA 14 H o Baq
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14 Kan JIHKpeLr H -KHH [.{ rIOBaq CI4 C.I.eM LI, CTpOe H I4 e a
crporraa roqeK, ee fr4cTooyr{KuHorra rbHafl
MoqeerlBoArrrltle [yrr{. floqe.rHr,re

MorreBofi rry3brpb, crpoeHr4e. Oco6eHHocrr.r
Moqeac[ycKaTeJIbHOr.o KaHaJIa.

5.10. floroeaq cucreMa

Synr<qr,rz.
xapaKTepwcTrKa.
r{amer{KI4, JIOXaHKa, MOTIeTOT{HI4K,

cTpoeHHs MyxcKofo t4 xeHcKofo

o6uaq naopSoSyHI(uzoH€L'Iblafl xapaKTep wcrvKa norosofi c,,creMbr.l4cto'a[uKl4 pa3BI4TH{ opraHoB Myxcxoii H xer{cKoli rroronrrx cucreM. ocuosnbre3Ta[bI eu6puoHaJlbHoro pa3Burufl roHaA: IrepBr4rrHbre roHorlt4.rbr, r4x Har{aJrbHa,
JIoK€LIIlI3arJVf , tryrhr MnrpaIII4h B 3arraroK I'oHaAbI, aHauSSepeHTHaq cra14fl pa3BLt-tvtfl
rr roJroBa, nu $$epeHrIHpoBKa roHaA.

Myxcrcafl noJroBafl cr{creMa
'f,H'{xo: crpoeHl'Ie, 0yuxqaz. crpoeuue H3Bprrbrx ceMeFrHr,rx KaHanr,qeB.

CnepuaroreHe3: ul4TonorllsecKa, xaparflep ucruca ero ocHoBrrbrx Qas. po,rr
cycrelIToIII4ToB B clrepMaroreHe3e. fenaaro'recrunyJrrprrr,ri 6apr,ep. Su^oxpzurrax
$yur<qzr fl'kt.qxa, pfiITepcrHrlraJlbrrbre 3HAOr(pHHouLrrbr (rurerxa lIefilura). pery-rrquHq
@ynxuzii nuqKa.

ce^'lssrtHocf,Illae ilyrv: [pf,Mble KarIiL,IbII'I, Ka]IaJIbqLI ceTI4 fl,,.,*a, rlporoK
rrpr4AarKa, ceMrBbrHocqqafi rporo*, crpoeHr4e z Synxqu,.

flo6anovHrte )KeJIe3bl: ceueuuoii [ry3brpeK, rrpocrara, 6ynr6oype.rpaJrb]ra,
xeJre3a, crpoeHae a Qynrcr1zu. ceueHHa' )KLrrKOCTb, ee cocraB z synxqnu.CrpoeHze IronoBoro r{JreHa.

XteHcrcafl rroJroBafl crrcreMa
flw\uu* o6rqaq xapa^Tepkrcrv*a)Syrrxrlua, oco6euHocrr4 crpoeHrzf, KopKoBoro

Iz Mo3roBoro Beurecrna. Onot'eHe3. C)rnu\ws oBorer{e3a or crrepMaror.cHe:a. Cipoeuaeh pa3BVTHe SonnzxyJloB. onynrqras. Passurue, crpoe H,e v SyHrrlza xerTToro reJra BTer{eHHe oBapl4anb}Ioro III4KJIa v ilpv 6epenreHuocrr4. Arpe:ar Sor,ruxynoe.I-{axnuvecKl4e H3MeIIerIH, B flLlrrHate, r4x perynqllr4r. 3u4oxpn rr1ar Syuxqzrf,p{r{HI'IKa: xeHcKI4e [oJIoBbIe fopMorrbl u n.i,palarblBalourre ux K,,IeroqHLIe 3JIeMeI{Tbr.
Maro'rr ra x rpy 6a: crpoer rv e, sy rrrcrqz L{, rIH KJr Hrrec KHe H3Me}{ e rrr4 r.Marxa: o1uvir ITJIaI{ crpoelll,, w Syrrxrlraa. crpoeuue creHKr4 MarKr4.Meucrpya,tr'sltft qI4Kn 14 ero Saerr. oco6euuoa- crpoeHr{r 3HlloMe-rp ufl Bpa3n r{r{r{bre

Sasrr IIaKna' Cs-ssr ql4KnaqecKrlx r,r3Me aeruuil 3r{AoMerp Lrfl kr r.t,.,Hzxa. flepecrpofrrca
MarKr4 npa 6epeMerrnocrr.r a [ocJre poroB.

Blaraluule: cr.poeHze a SyuKrlar4.
Mo'roquaq xeJle3a: crpoeHHe, Syrrxquu. flocrnaraJrbr{oe pa3Br.rrr.re. Irl:nerrerrne

Monoqlrblx xene3 rtpu 6epeMeHHocrl4. @yrrxquorlilJrr,Haf, naop$oro rilfl ilaKTwpyroulefr
PI HeJlaKrupyrcqeff (ue0yurqaollupylouleff a fiocJre ilaKTa\uu) Naoro.{Hofi Nelegrr:KoHIIeBbIe orreJlbl, BbIBoAHbIe IrporoKl4. Perylrqax Syuxrlr4a MoJroqHofi xeresrr.

5.1 1. {ua.rrocrrrKa r,croJrorrrqecKr.rx rpe[apar.oB
ocHosHsle [pHHrIvrnbt Auat']IocrHKH rvcronorlrr{ecKHx [pe,aparoB: anropr4TM

Al{arHocruKa [apelIxI4Maro3IIbIx a rpy6varrrx opraHoB, oclroBbr Mr,rKpocKonu.recrcofi
op|aHa3alrl4n pa3I'IbIX BuIAoB rrcanefr R crpyKTypc o6onor{eK, crpoMr-,r H rrapeHxr4Mbr
pa3n l,Ir-tlt bI x opfalroB.
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!,x gwarHocrr4 KH KoMrrereHqafi u cuon L,3yrorc, cneAyro ruz e s op na rr :Ycruas Qopnaa:
co6ece4oBat:zfl;
KOIJTOKBHyMbT;

KoHTpoJrbusrfi oupoc.



flucrueuHar Sopnra:
TeCTITI;

KOHTpOnLHbre olpocbr;
KOHTpOJrbHbre pa6orbr ;
pe0eparbr;
Ycrrro-n ucr,MerrHan eoprua :

3ar{eT;

Ir.rarHocTHKa I-u cTorofuqecKr4x npeflapaToB;
Bbr[oJrHeHHe 3agar tuit s [paKTr.rxyMe ;
TexuuqecKaq eopvra:
3neKTpoHrrbre TecTbr.

uc[oJIb3yEMhIE ME TOAhr oByrl EIcIktfl
fruuefinrfir (rpagurlzounrrfi) laero4 (lexqzn, npaKrr4qecKr4e, na6oparopHr,re

14 ceMaHapcKr4e zauxrnn);
aKT[BHbre (raurepaxrunurre) MeroAbr :

upo6levuo-opileHrnpoBaHHoe o6yveuze PBL (Problem-Based Learning);
Hayr{Ho-opl4eHrHpoBaHHoe o6yveuze RBL (Research-Based Learning).

TIEPETIEHb IIPAKTUTIECKI4X HABbIKOB
l ' MaxpocKonl4poB aHVe: yMeHrre florb3oBarbc-s Mr4KpocKo[oM u

au$$epeHlrapoBarb crpyKrypHr,Ie 3JreMeHrbr rxanefi B cocraBe opraHoB npr4
MHKpOCKOIIHqeCKoM Lr3yqeHl/lLr npeflapaTa.

2 . fluaruocrr,rK a rr{cl.o Jro rr4 q e c Kr.rx o6re xron.
3 . Lrcto,E3oBaHHe ru croJr o rzqe cxofr TepMz Hon o rvt,t.

IIEPE[IEI{L JIEKqI4IZ
I cenaecrp

1. Bne4enr.le B yve6nyro Ar4cu^Urr{Hy <<fucrororzr, rf,,ToJror,r,
eu6pzono tH fl>> . Mero4rr l4ccneAo B alvrfl B rr4 croJro ru a. 3rra6pr4 onorr4 f, .

2. Y\elue o rKaHrx. 3nureru€urbHbre rKaHa
3. Kponr, ra nuru$a. feNrouoes.
4' coeAuutzreJlbHble rKaHI4. Boloxnucrble coeAur{r4TeJrbHbre rKaHLr u co

c[erIl4 €lJr],Hr,rMI4 c eofi crsauz. C xerterHble TKaHH.
5. Mrrruer{Hbre rKarrn.
6. Hepnrra, rKaH6

2 cenaecrp
1 . lrrxarerr,Haq cacreMa

1. Bne4euue B

MeroAu r4ccJreAoBal:as

2. I_{uronor}rr.

2. opranrr KpoBerBopeHr.rfl 14 r4MMyHorro33a (nzrraSoa AHafl cucrenra).
3 . 3nrtoxparrrHafl crrcreMa

fIE P EIIEHb IIPAKT T4 TIE CKI,IX 3 ATI flTLITI
I cemecrp

AacIIanJrr4Hy <factororux, tlnTororu_q, au6pzonoratfl>>.
B I'I,IC'TOJIO|I4II.



3.3u6puolrorufl. 3lr6puoreue: r{eJroBeKa. orlo4orBopeHr4e, Apo6reune,
facrpynqrlHq

4. Y.{eHze o rxaHrx. 3nurelI4aJrbHbre rraHr4.
5. Kponr rz nznaQa. 3purpoqarsr. Ipou6oqumr.
6. Kponr ra nunaQa. Ilefixoqurrr.
7. Kpoer, z nrausa. fenaoroos.
8. I'IroroBoe 3aHflTI,Ie rro pa3nenaM r4 TeMaM <MeroAu accJreAo BaHVfl B

lr4croJrorr4Lr)), <I{r,ruolotwr,>>, <3u6paoJlor[r)), <<yqeuze o rKaHrx)),
<3nzreruaJrbHbre TKaHH)), <Kponr u nz^,rSa. fenaonoes).

9. CoenvIuarenbHble rKaHrI. Co6crnenHo coeAhHlrreJrbHbre rKaHrr.
I 0. Coe4zHr4TeJrbHbre rKaHr4. Xpnqensre rKaHr4.
I 1. Coe4uHureJrbHr,Ie rKaHV. Kocrnr,re rKauu.
12. MuureqHbre rKaHr4.
13. Hepnua.rr rKaHb.
14. Hepnua, cl4c'reMa. llepuseparrecKa.rr HepBHaf, cr,rcreMa. Cnuuuofr Mosr.
1 5. Hepnua, cr4creMa. Ilenrpan bHaflHepBHa.q cr4creMa.
16. Opraurr rryBcrB.

17 ' r4roroBoe 3aHrrae no reMaM <Coe4uuaTeJrbHbre rxaHr4)), <<Mrrure.{Hbre
TKaHr4)), <Hepnna, TKalrb), <Hepnna.a cr4creMa)), <<opranrr qyBcrB)).

18. O6ruuil loxpon.

2 cevrecrp
I . CepaeuHo-cocyll Ltclafl cr.rcreMa. Cocy4r,r.
2. Cep geuHo-cocyA r4crafl cr4creMa. Cepaue.
3. lrrxa:reJrbHa, cr4creMa.
4. Opraurr KpoBerBopelvrfl

I-{eurpa-u rH br e opraHbr.
5. Oprarrtr KpoBerBopeHVfl

flepzQeprqe cKr,re oprarrbr.
6. 3rrloxpnHHafl cr4creMa. I]enrpantHbre opraHbr.
7. 3,rox pHHHafl cr4creMa. rlepzs epru ecKr4e opraHbr.
8' z'roronoe 3a."flTLre ro reMaM <ceprevuo-cocyAr4cra, crzcreMa)),

<<lrtxarelbHat cHCTeMa)>, <<Opraur,I KpoBerBopeHuf, t4 trMMyrrorro33a (nHrvrsoz4rrar
cacreua)>>, <<3u4oKpur.rHa, c[creMa)).

9. Ilzqeaapr4renbH ar cvcreMa. llepe4unri or4el.
10. llaqeBapr4renr,Hafl c.,cre^,ra. cpe4uuir w saawuia orAenbr.
I I. IlnuteBapuTeJrbrratr cr4creua. Xele:rr.
1 2. Mo.reBbrAeJrure Jrbrrafl cr,rcreMa
13. flonon afl cvcre*a. Myxcxa, noJroBa fl cr4creMa.
14. llonoeafl cucreMa. xescxa, rroJroBafl cvcreMa.
15. Su6prroJrorr{q.
l6' I'Iroronoe 3alltrue ro reMaM <flnrqeraparenbHar czcreMa)),

<Mo'reBbrAeJrr,rre,[bHafl cr4creMa)), <<rlororaf, cl4creMu, <gu6p[oJrorr4fl).
I 7 . [\waruocrr4Ka rr4croJr orrq ecKr4x np er aparo B
18. tr4roroBoe 3aH.f,rLre ilo yve6uofr AHcuHrrnHHe.

Lr r4MMyHonoo3a (nanaSoz AHafl cracretra).

w r,rMMyHorro33a (nnu$oz t*afl cHcreva).
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COCTABIdTEJIVT:

3 ane4yro qar xa$e4po fi rzcroJro rr4 rr, ur4roJro rr4r4

u avr6puoJrornr4 yr{pexlleHux o6pa:o Ba:azfl
< E e n o py c cxvtfi r o c yn ap c r B e H H br fr M e A r4 r{ 14 H cxwi,t
yHr4Bepc HTe'r)), KarrAuAaT MeAI4 UlrHCKI,r X HayK,

AOIIC[IT

lo qe Hr x aS e4p lr rr4 cro Jr o r krw, t\t4T o rrof Lu4 Lr

ela6paonorur4 yqpexAeHr,r, o6pa:onann-a
< E er opy c cxuir ro cyllap crs e H HrI ii M eAlr qr H cxuir
yHzBepcurer)), KaHAHAaT 6zoloruqecKlrx HayK,

AOTIeHT

Aouerrr xa$egpu rr4croJrorut, \u-rorrotr4u w
au6pHonorur4 yqpexAer{r4fl o6paeonaunx
< B er opy c cxwit ro cylap crn e u n rr fi M e/l H rI r Ir cxuit
y H[Bepc aTeT)), KaHAr,rAaT MeAI,r rIr4H C KprX Hay K,

AOrIerrT

Mero4ucr orgeJra HayqHo-MeroAr4qecKoro
o6ecne.reHt,rs o6pasonareJrr,Horo npoqecca
yLrpexAeHur o6paao BaH:afl <Belopyc cxuir
rocyAapcreeHHrrfi MeAurllrHcxufi
yHr4Bepc14TeT))

t6. p6 2023

T.M.CryaeHr4KlrHa

'fu--- B'B.Kurenr

@ 
e*oeuu

#A'B'rraHarox

@ 
A'il'rloropenoBa

OQopnneurae yve6uoi.i rporpaMMbr v corpoBoxAaroulrx AoKyMeHroB
coolBercrByer ycraHoBneHHbrM rpe6onaunru.

/{exaH MeAr4Ko-npo$rEnaxrurrecKoro

Saxyrrrera yqpexAeHrq o6pasonauur
<Eenopyccrcuir rocylapc.rnenstrfi
M eArrrlr4 H cxwit yHrzBepc HTer))

x6 0€ 2023


