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fI Oq C H I,I TE JI b HA.f, 3 A tI I4 C KA

<<fzctolrolr,rx, uHToJrornr, su6paolotvfl>>(fl trcroJrofr4s, uHToJrorHr, suopaorotvfl>> yue1uan l.ucxlvilnkHa
rraop$onofl{qecKofo Molynr, coAepxalua.s cr4creMarH3HpoBaHHbre Hayr{Hbre 3HaHr4, o
MI4KpocKonI4r{ecKoM crpoeHl{I,I rxauefi r4 opraHoB, 3axoHoMepHocr.[x crpoeH1fl 14

xH3HeAef,TeJIbHOCTH KJIeTKI,I, npeHarulrlbHoM pa3B]r'lTl/lqt OpfaHH3Ma r{eroBeKa.
I]enr yve6nofi AHcIIu[nI4HbI <<fncrororur, rIr4ToJror]rfl, eu6paorotktfl>>

SopuupoBaHI4e 6asosrtx npo$eccuoHaJrbHbrx xorrrnereuqufi, ocHoBy r(oropbrx
cocraBJlqtor HayrrHble 3HAH]l/,fl O 3aKOHOMepHOCTflX MI4KpOCKOnU.{eCKOfi U
cy6rvraxpocronu'recxofi opraHu3arlprr4 KJreroK, rxanefi u op.uror, crpyxrypnofi
ocHoBbr ux SyuxqzoHapoBaHafl B opraHr43Me qeroBeKa.

3an,a'lu yre6 nofi Aucl\urTlrknru <f ucroJr orI4 r, rlaronorur, su6pv oJr orr4r ) c ocrorr
n @oprraupoBaHvrv y cryAeHroB Haf{Hbrx 3HaHuir o 3aKoHoMepHocrrx crpoeHr,r, rena
rlenoBeKa c noMolllbro MeTOAOB MI4KpOCKO[Hr{eCKO|O H ynbTpaMr,rKpocKotruqecKofo
I4CCJIeAOBaHI,'fl C r{eTOM HOBbIX Har{HbIx AaHHbrx, MeTOAoJrofHr{ecKI,Ix I4 TeOpeTHr{ecKHX
xouqenqufi, ueo6xo4uurx Anfl SoplanpoBaHnr KruHr,rqecKoro MburrJreH[r Bpar{a;
[puql'IHax I4 MexaH]r3Max, THrrlrrrHbrx AJI.fl o6utux I,I qacrHblx 3aKoHoMepuocrefi npe- r4

IIOCTHaT€LIIbHO|O pa3BprTldfl opfaHI,I3Ma qeJrOBeKa; nporBneHu{x Bo3pacTHbx ugueueuufi
KJIeroK, rxanefi v opraHoB KaK ocHoBe rrpeAcraB teruwit o6 vl1trBvt1yalrHofi Lr

Bo3pacrHofi usMeHrrr4Bocrr4 opraHr,r3Ma qen oBeKa.
CnequQuxa noAroroBKI,I npauefi-croMaroJroroB o[peren.,rer ueo6xoAuMocrb

IIeneHarIpaBJIeHHoro v3f{eHufl cry\eHTaMr4 rucro$usr4oJrorntr r4 [poqeccoB p€L3BLrrH,
opraHoB nl/,\a I{ poroBofi uolocu4, t{To ,BJrrerc, neo6xoAarraofi upeguoctrlxofi 4lx
ycBoeHI4, cryAeHTaMI4 KJILIHI,IqecKrax croMaroJrornqecKux Ar4crlr4rrluu. llporpauuofi
rlpeAycMorpeHo Aer€LJIbHoe I43yr{eHUe pa3BLtrLrs,, crpoeHnfl opraHoB :y6ovenrocrHofi
cHCTeMbI, HacneAcrnenuofi Lt npox4eunofi [aroJrorur4 nurJa v rrre6, no46op
coorBercrByloql4x rIpHMepoB, cvry a\LroHHbrx 3aAaq u Hnnro cTparH BH o ro MaTep r,r afla.

3H.aiF^ur., yMeHI4f,, HaBbIKtI, [onyqeHHbre rrpn v3y.r,eHr4t4 yve6Hofi Ar4crlr4rrnnHbr
<fu crolorr4.rr, qr,rro ltotLrfl, :rra6paolo tytfl>>, ueo6xoArzMbr rJu ycneuHofo r,r3yqeHr4fl

Marepn€rna yve6nofi
npoSeccraoualrsofi

ocraJrbHbrx Ar4 crlurrnu H rraopQoJrorurrecKoro MoAynr.

BIIK. Zcnorrsosarr HayqHbre 3HaHuf o cTpoeHr4r4 opfaHH3Ma qeJroBeKa Ha

CryAeur, ocsozsuzfi coAepxaHrze yue6noro
ArrcqlrrrJrr{Hbr, AonxeH o6la4arr cle4yroulefi 6asoeofi
KoMlereHrluefi:

TKaHeBoM, KJIeroqHoM H cy6xleror{HoM ypoBHqx, eira6puoreHe3e qeJroBeKa r4 ero
HapytueHu.f, x rrpt,t oK€BaHHr4 MeAr4 rlr.rHcxofi rroMorrlr4.

B pe3ynLTare prcyuennfl yve6nofi Ar.rcqurrJrr,rHbr <<fucrolorzx, ur,rroJrorgr,
srr,r6puonoraf, )) cryAeHT AonxeH

3HATb:

o6rqrae 3aKoHoMepHocrl4 Ml4KpocKorl4qecKoro crpoeHr4{ opraHoB r,r cr4creM
TCJIA I{CJIOBEKA;

o6ulve [pr,rHrlr4[br rucroreHe3a Lt

3apolbrrxa qenoBeKa;

o6rune 3aKoHoMepHocrra, rrpncyrrlr4e
MaTepr4r{;

opraHofeHe3a, oco6enuocru pa3BVTLtfl

KJreTOr{HOMy ypOBHrO OpfaHr4 3a\vyt Nnnofi
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MHKpOCKO[r4r{eCKOe CTpOeHI4e pa3rnqHbrx TKaHefi ;
yMeTb:
guS$epeHrlr4poBarb crpyKrypHbre gJreMeHrbr KJreroK v rraHefi B cocraBe

opraHoB npu MkrKpocKoluqecKoM r,rccneAoBaHuv 1uoncuitruoro Lt o[epaqaoHHoro
MaTepr4aJra;

pacuru$poBbrBarb 3neKrpoHofpaMMbr KJreroK H HeKJreroqHbrx crpyKryp rxas efi
r,r opfaHoB;

BJIAACTb:

M eroAaM H M r4 Kpo c Ko rr r4 q e c K r4 x r4 c c Jr eAo B asuit 6 u or o ru.{ e c Kr4x o 6r e xro e ;

MeroAaMLr rroAroroBKr4 6raororuqecKr.rx Marepv€LrroB p.nfl rr4croJrorr4qecKlax

14ccneAoBalauit.

B paMKax o6pasonareJrbHoro rpouecca ro AauHofi yue6nofi AHcuHrInpIHe
cryAeHT AonxeH nprao6pecrz He roJrbKo reoperr4rrecKr4e laarafl, [paKTr,rqecKlle

yMeHur r,r HaBbrKr,r rto c[eur4ilrrbHocr]r, Ho r4 pa3BHTb ceofi rreHHocrHo-Jll4t{Hocturtfi,

AyxoBHbrfi noreuuuan, c$opMr,rpoBarb KaqecrBa narpr4ora 14 rpaxAaHnHa, roroBoro K

aKTr,rBHoMy yqacruro B 3KoHoMuuecxofi, npor43BoAcrseHHofi, couuarrbHo-Kynbrypuofi
n o6ulecrseHHofi )Kla3HLI crpaHbr.

Bcero Ha r.r3yr{eHue yue6nofi AHcur4rrJrr4Hbr orBoAHTcq 300 aKaAeMVqecKHx
qacoB. Pacupe4eJreHue ayAuTopHbrx rracoB rro Br4AaM zalnstuit:22 \acos teru\ui,t, 144
rracoB la6 oparopHbrx zaruyrtuit, 13 4,raca caM ocro{remn ofi pa6otr cryAe HTa.

Ilporr,rexyrorrHafl arrecrarll4fl rrpoBoAHTCfl B coorBercrBnkt c yre6urtu nJIaHoM

[o c[errr4urrrbHocrn n Soprtre 3arrera (1, 2 cerraecrp) ra 3K3aMeHa (3 ceuecrp).
(Doprraa [onyqeHl4x o6pa:onaHlafl - orlHa, AHeBHaq.

PACfTPEAEJTEHUE EIOAXETA y[TEEHOIO BPEMEHI{
IIO CEMECTPAM

KoA, narnanr.re
cIIeuuaJrbHocTIr
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coAE PXAHI,IE yrrE EHOrO MATE Pr{AJrA

1. BseAeure. Incro.norr,rfl r(aK Hayr(a

Ha:uavenHe, corepxaH[e, Mecro yve6nofi Aucrlunn14Hbr <<fucrororur,
LII4TOJrOfr4r, Orvr6pAOnOfurfl>> B Cr4CTeMe rrOAfO',rOBKr4 Bpaqa. CSqSS |HCTOJTOTHH C

Apyrr4Mr,r ue4uro-6uororr4qecKr4Ma HayKaMr4. Yponnra crpyroypuofi opratu3auuv
opfaHr43Ma r{eroBeKa: cy6rneto.rurtfi, KJleror{Hbrfi, rxaueeoft, opraHuufi, cucreuurtfi.

MeroArr rlrcroJroruqecKoro rt rlt4 Tono rl,rq ec Ko ro r4c cn eAo sayuir.
Cnerosa.s, SryopecrleHrHa{ kr 3neKTpoHHafl MuKpocKorrr4s, nop$ortrerpttfl,

I4MMyHour,rrorr,rcroxwMrfl,, paA14oaBTorpa$ua. flpnroroureHue

gJreMeHTapHbrx 6norornqecxux rueu6panax, vx crpyrcype, xHMHqecKoM cocraBe,

rprcroJrorr4qecKoro uccneAoBalg.nfl.. OcHoeHrre MeToAHKH

KOHTpaCTUpOBaHVfl, fr4CTOJrOl-nqeCKlIX llpenapaTOB.

2. [uro.norlrr

KoMIIoHeHTbI rApa, nx rvrop$oSyuxquo H€LlbHaq xapaKTep vrcrvKa.
I-{urourasua, rr{EUrorrJIa3Ma, $rasuxo-xLrMHrrecKr,re cnoficrna,

cocraB, yqacrr4e B KJreroqHopr uera6oJrr.r3Me.

Oprauemr, olpeAeJreHr,re, xlaccuQuKaqr4r.r. Oprauellrr

$ynxqrarx. MopQoQyHKuI4oH€urbnafl xapaKrepr4crr4Ka KJreroqHofi verra6paHbr.

flapo. 3naqesue sqpa B xrr3HeAerreJrbHocrr4 KJrerKr4,

KreroqHaq rvrerra6pana (nnasrrrorevrraa). O6urue [peAcraBJreHr4fl o6

cfleuuaJrbHoro 3Har{eHr4fl. Mevr6paHHbre u seueu6paHHbre opraHeJrnbr.

Brffo.reHr{fl, orrpeAeJreHl're, xnaccn$nKargfl,3Har{eHHe B xu3HeAeqrerbHocrr4
KJreroK r4 opfaHu3Ma qeroBeKa. Crpoeuue 14 xuMnr{ecxufi cocraB pa3nr4qHblx BLr.{oB

srmoqeHrafi.
Mexxreror{Hbre KoHTaKTbI r4 B3auMoAeficrnu, KneroK.
Peaxquq KJreroK Ha BHeuHue no:AeficrBr4fl. CrpyrrypHbre H SynxuuoHuIJ.IbHbre

LI3MeHeHHf KJIeTOK 14 OTAeJIbHbIx KJIeTOqHbIx KOMIIOHeHTOB B npoqecoax
pealcruBHocru Lt aAailTa\vvr. @usuororr4qecKa, v peilaparuBHafl, pereHepauur:
cyrrlHocTb r4 MexaHr{3Mbr.

OcuoaHue [porBnetlafl xr43HeAerreJrbHocru KJreroK. floHsrue o KJreroqHoM

rrraKJre. Oco6eunocrpr KJreroqHoro ur.rKJra y pa3n[qHbrx Br.rAoB KJreroK. Cnoco6rr
pelpoAyKrlr{ra KneroK. Muros: Sa:u, 6uororuqecKoe 3Har{eHr4e. MexaHHsNa

Bo3Hr,rKHoBeHHr rroJrlrrrJror4luu. Mei,tos: oco6eHHocrr4 n 6uororr4qecxoe 3Har{eHlze.

Peamusnble I43MeH eHlafl KJreroK.

Mop Q o SyH K rlr4 oH €ur brafl, xapaKTepr4cTHKa flpoueccoB pocTa vr

grS$epeHrlupoBKr{, [epuoAa aKrr4BHoro Syuxur4oHr4poBaHttfl, crapeHl4t u ru6etu
KJICTOK.

3. 3rvr6puo.norlrr
flonsrue o6 osroreHe3e ra SunoneHe3e. 3rnr6praoreHe3 H ero nept4oAbl.

flporeue:. MopQoJrorr,r, rroJroBbrx KJreroK, oco6euuocru Hx crpyKrypbl.
CnepuaroreHe3. OsoreHes.

OunoAorBopeHr4e. EuoloruqecKoe 3HaqeHr,re o[noAorBopeHI4r, oco6eusocru kt

xpoHoJrort4, rrpoqecca. lucraurHbre u KoHTaKTHbIe B3auMoAeitctsug noJIoBbIx

KJICTOK.

rperapara An,
oKpaur4BaHIdu vI

crpyKrypHbre

Xl,ttvtH.IeCXI4ff

o6ulero h
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lpo6nenue, xpoHoJrorur rrpouecca. Crpoeuue 3apoAbrrrra Ha pa3Hbrx cra1rflx
.upo6ne u u s. I4ururuHT a\wfl. 6r acrou u cru. 3rau bI I4 M rI JI aH T a\vu.

facrpyrrqur. O6pa":onauue 3apoAbnxeBbrx Jrr4crKoB v oceBbrx opraHoB.
I4croqHlrnu pa3Byrrvta u o6pazoBaHu.rr npoBr43opHbrx opraHoB: aMH[oHa, xeJrrorrHoro
Me[rKa, €LrrJraHTor4ca, xopr4oHa. Pom BHe3apoArrruesofr M*oIepMbr. fucro- u
opraHoreuee. lu$QepeHqupoBKa xopuoHa r{ ero poJrb n QopuupoBaHrfl rrJrarleHrbr.

Tnn, crpoeHl{e ra Syurqr4r,r nnaqeHTLr r{eJroBeKa. IrIsN,{eHeH:as B 3HAoMerpvv tpu
pa3BrTprv 6epeueHnocra, nnoAHbre o6oloqxw. IIoHqrHe o AerepMr4Ha\uu v

arE$ $epeHrlr,rpo BKe KJreroK, erra 6pu on an ruofi r.r HAyKur4 14.

KpuruvecKr4e [epr4oAbr B pa3BrTvtu 3apoAbuxa rreroBeKa. @axropbr, Brr4qrc)qr4e

Ha pirBr4Tr4e: reHeruqecKr4e, 3HAoreHHrre (uarepnncxue), 3K3oreHuue (xuvrr4qecKr4e,

Susuuecxue, 6uororuuecxue).
4. O6uaq rucroJrorqfl
4,1, Yqeuue o rxaHflx
O6uve npr4Hrrzilbr crpyKTypnofi opraHr43arrurr rKaHeil. Txann KaK cr4creMbr

KJreroK u Lrx npoH3BoAHbIx. Krerr<u, MexKJreroqHoe BerrlecrBo, HeKJreroqHble

crpyKryp u. llosgrue o KJreroqHbrx nortynqrlrl.fl x. Kraccra@raxaqus rxau e fi .

4.2. 3nure.nuaJrbHbrerKaHH
3rureruarbHa-r rKaHb, uopQoQyHKrrr4oHanbHafl, xapaKrepucrnxa.

florpauuuHocrb KaK rJraBHoe cnoficreo grrnTeJrr{fl. Irlcro.rHLrKkr pa3BLtrvrfl,,

uop$o$yHKrlt4 oHaJr b*as, H re H ernrrec Ka, xraccu$ u Karryfl gn r4reJl H tLJI ruo fi TKaHI4.

florpoanbre orrvreJrr4t4: oAHocrofinufi o4HoprAnrrfi (nnocrcufi, ry6uuecxuir u
rlr4nr{HApr{vecxufi), oAsocrofinrrfi uuoropx4usrft (ucenAovHorocrofiurrfi),
MHorocJrofinsrfi nlocxufi (oporonenaroulufi H HeoporoBeBarouzfi), l,rnorocrofiurtfi
xy6uuecxufi, uepexoAurrfi. OpraHennbr c[eur4anbHoro HiBHaqeHufl. oll.vre.lll4€ulbHblx

KJreroK. EasamHaq uerr,t6pana. flonxpHocrb KJreroK. MexxreroqHble KoHTaKTbI B

grrr4TeJrrazlJrbHbrx rKaHf,x. @usraororr,rqecKaq v pe[apar[BHafl pereHepallufl
3rII4TeJIr,IEuIbHbrx rxauefi .

Xeresucrrlft suurelufi. SnloKpr4HHbre u 3K3oKpHHHbIe xeJIe3bI.

OAHorlerorrHbre u MHofoKJreroqHbre 3K3oKpr4HHbIe xeJIe3bI. KnaccuQnKaun,
MHOTOKJIeTOqHbIX XeJre3 [O CTpOeHr,rrO, XAMUTIeCKOMy COCTaBy CeKpera, CUOCO6y

BbrBeAeHZ, ceKpera I{3 KJIerKI4. Cexperopnufi III4KI.

4.3. Kpons H KpoBerBopeHlre
Kpons, ee ocHoBnue QynKrlrirr4. OcHosHrre KoMrIoHeHTbI KpoBI,I KaK TKaHI,I -

rrna3Ma ra QoprureHHbre gJreMeHTbr. MnxpocKotll4r{ecKoe, yJlbrpaMuxpocKo[I4rlecKoe
crpoeHr4e rz SyHxuuu QopueHHbrx 3JreMeHToB KpoBI4: lefixoquroB, 3pl4rpolrt4ToB,

rpou6oquron (xponrHrrx nlacrnuor). Mop$onorrqecKa, xlaccuSnKaIrI4.,I

refixoquros (rpaHynouurbr v arpaHynoquru). feruorpauua. JlefixoqurapHafl

Soprvryna. flousrue o Sra:raonorrqecxofi pereHepaqan KpoBI'I. BospacrHste

H3MeHeHr,lfl KpOBI,I.

felaonoes (reruoqnronoes). YHzrapuaa reopl4, KpoBerBopeHafl.

Xapaxrepvcrr4Ka crBoJroBbrx KJreroK. Crarwu pa3Bktrvtfl. KJIeroK KpoBI4. Co:penauze
KJreroK Mr4enouAHoro t4 nurr,rQoragHoro prAoB. Oco6euuocrr nuuSouurono33a:

AByXCTyneHTIaTOCTb npoqeCCa, aHTI4reHgael4CI4N,Irtfi xapaKTep 3aKJIIor{I4TeJIbHOrO

orara, QopunpoBa:a:ze essexropHbrx r.rMMyHoKoMrIereHTHbIx KJIeroK. flou-srue o
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cneUHQHrrecKoM I,IMMyHI4Tere. Kreroqsrre v ryMopuurbHbre r4MMyHHbre peaKrrprr4.
Polr MLIKpooKpyxeHI4s B pa3BHTHr4 reMorrogrur{ecKux KJreroK. Perynaqu, reMono33a.

4.4. CoeAuullreJrbHbre rKaHrr
O6qas xapaKrepvclaKa co6creeHHo coeAHHr4TeJrbHbrx rxaHefi,

xl acc u S uKarlplf, , I4 crorlHuK u pai:,Bkrrt4f, , f I4cro f eH e3.
Prlxraq coerrIHI{TeJIbHa.fl TKaHb, ee rorrorpa$ux B opraHlr3Me r{enoBeKa r4

cocraB. MexxleroqHoe BeulecrBo: crpoeHr.re, xuuuqecxufi cocraB, $usuuecxue
csoficrsa BonoKoH 14 ocHoBHoro BeulecrBa. Krero.{Hrrfi cocraB (Qu6po6lacrbr,
Qu6poquru, aALIroIIHrbI (xuponue xlerxu), rraaxpo@arz (rucirao,Izrrr),
aABeHTTIIII4€LIIbHbIe KJIerKI4, Irepl4rlr4Tbr, nJla3Marr,rqecKrre KJIerKI4, TKaHeBbIe
6aso0ulu, nHrMeHTHbIe xrerxv): vx rpoucxox.qeHlre, crpoeHr,re, SyHxrlarz.
BsauMoorHoIrIeHI{e KJIeroK KpoBr4 v prrxnofi coeAaHr,rrelrsofi TKaHH.
@ynxqraoHl4poBaHze lefixoqnron B prrxlofi coeAuHtrrelsuofi TKaHr4.
BsauN,IoAeficrsue KJIeroK B rrpoqeccax rr4croreHe3a, pereHepaunr4, yqacrve B
3aIrII{THbIx peaKlluf,x opraHu3Ma qeroBera. Ocrpoe Bocrr€ureHr4e, ero craAr4u. Ilousrae
o Hec[eqzQuvecxoM r4MMyHr4Tere.

Illorsar coeAHHpITeJIbHa, TKaHb, ee pa3HoBHAHocrr4, crpoeHue a SyuxqraH.
cyxoxulpre KaK opfaH. crpoeuue cyxoxnJrufi, anoHenpo3oB, cBr3oK.

CoeAunureJlbHble rKaHI4 co clerIHELnbHbrMH caoficraauz. PeruxynflpHaflTKaHb,
crpoeHlle, rlrcro$uguoilolufl. Lt 3Har{eHr4e. Xraponar rKaHb, ee pEBHoBprAHocrr4,
crpoeH[e I4 3HaqeHLIe. fluruenrHa, TKaHb, oco6euHocrz crpoeHr4r r4 3Har{eHr4e.
C nusucr as rKaHb, crpoeHae.

Creleruue rKaHI,I, I{cror{HHKI4 pa3Bttrtfl. O6ruas uop$o$yHKrlr4oHiurblafl
xapaKTepvrcruKa xpflIrleBblx rxasefi. Xprqenrre KJrerKr4: xoH4po6lacrbr,
xoHApoIII4TbI. I4soreHHHe rpyrrrlbl KJreroK. MexxleroqHoe BerrlecrBo,
TeppHTopuwrl',ustit, HHrepreppl,Iropr4amurrfi Marpr4Kc. I4urepctvruualrurrfi pocr
xprUa. Ha4xpxqH[Ila: crpoeHl4e, 3HaqeHr,re B nr4TaHLrv, a\to3r,rq[oHHoM pocre rz

pefeHepaqlrH xpflrqa. Pa:uonu4Hocrr4 xpsu1a: raaruuoasrfi, 3Jracr[r{e crcuit,
BoJIoKHI4crltfi. MopQoSyHKUuoHiLnbHaq xapaKTepacrr,rKa 14 KiraccaQraxarlzq KocrHbrx
rxanefi. Krero.{Hrtfi cocras: ocreo6racrbr, ocreouprrbr, ocreoKJlacrrr. MexKJreroqHoe
BelrlecrBo, ero crpoeHl4e Ia $aruxo-xr4Mprqecxze csoficrBa. Crpoeuue Kocrr,r KaK
opraHa. Pa:surue, pocr u nepecrpofixa rcocreft, $axropu, BJraflrorrlr4e Ha sra
lpoueccbr.

4.5. Murure.rHbterKaHrr
O6utas xapaKTepvcrvKa rt rlrcroreHerr4r{ecKar xnaccuSuKaqu, MbrrxeqHbrx

rxauefi.
Ilouepe.rHorloJlocarble MbIIrIeqHbre rKaHr4. Cxereruas uo[eper{HorroJrocara,

Mbl[rer{Ha, TKaHb. Br.rcqepanblF.afl [o[epeqHorroJrocariur Mbrr]reqHafl TKaHb.
Mrtrue.IHoe BoJIoKHo: MI4ocLIMrrJracr, Ml4ocareJrJlurolrr4Tbr, 6asal.suafl, rraeu6paHa.
Crpoeuue MVocHMrrlraara: capKoneMMa, fl.Apa, capKo[na3Ma, opraHeJrJrbr o6utero u
cneuurulbHoro Ha3HarIeHr4r. MHxpocxorrr4r{ecKoe u ynbrpaMr4KpocKonr4r{ecKoe
crpoeHl4e lauoQra6pr,rru. MonexynrpHbre ocHoBbr u MexaHr43Mbr MbrrueLrHoro
corpalrleHus.Tutlt MbllreqHbrx BoJroKoH. PereHepa\Ltfl.cKeJrerHofi Nasrure.rnofi rxasu.
Cxelersax MbIIxqa KaK opraH. 3$SepeHrHafl u a$SepeHrHas r4HHepBarlns cxelersofi
Mb[xubr.



Cep.ue.rHar MbIIxerIHa, TKaHb: r4cror{HrlKr,r pa3BWTLrfl. Krero.{Hsrfi cocraB:
coKparl{reJlbHble, [poBoAf,rrlue v ceKperopHbre rrpeAcepAHbre KapAr4oMr4our4Tbl.

Mop$onorua BcraBorrHbrx ArrcKoB. BosrvloxHocrr4 pefeHepal(r414 cepAeunofi
Mbr[reqHofi rrcasz.

rJIaAKoro MHoIII4Ta, opraHu3arlkrfl ero coKparuTeJrbHoro aflflapara. Pereuepa\ufr,
rraAxofi MbrrrreqHofi rxanu.

4.6, HepnHaa rKaHb
O6rqaq xapaKrepLrcrvKa

cnoficrso HepBHbrx rxaHeft. 3rra6paoualrurrfi

flaArue MbIIIIeqHbIe rKaHr4: ronorpa$vtfl Lt r4cror{Hr4Kl4 pa3BI4Tur. CrpoeHl4e

Hepnuofi TKaHH. Pas4paxrzMocrb KaK ruraBHoe

rr4croreHe3 uepnnofi TKaHr4.

lu@SepeHrlr4poBxa nefipo6lacroB r4 mno6racroe.
OcHoeHrte crpyKTypHo-QyuxqLroHaJrbHbre oJreMeHTbr uepnuofi rKaHr4,

B3ar4MoAeficrsr4e MexAy co6oft. Hefrponrr. KnaccraQvKa1vrfl uefipouoa,
crpyKrypno-$yHrcql4oHanbHafl xapaKrepr,rcrlrKa. Hefipornus. Tunu Hefi porluaJrbHbrx
KJIeTOK: OJII4TOAeHApOIIHTbT, aCTpOrIr{Tbr, 3neHAr,rMorIHTbr, KJTeTKH Mr4KpOfnHH.

Hepnnrte BoJIoKHa. <DyHxquoH€rJrbHaq l,ropSonoruq Muerr,rHoBbrx H 6esNaraeJruHoBbrx

HepBHbIx BonoKoH. Pearqur HepBHoro BoJroKHa Ha noBpexAeHr4e 14 ero pereHeparrr4r.
Peqenropurte v e@SexropHrre HepBHbre oKoHqaHpr.s. Cunancrr: xnacca$vKar\klfl,
crpoeHl4e, MexaHI43MbI nepeAaql4 HepBHoro t4Mrrynbca. HefipoueAr4aropbr. llousrue o
pe$nexropHbrx Ayrax.

5. rlacruas rucroJrornq
5.1. Ceple.rHo-cocyArrcraq cr{creMa
KponeuocHue cocyAbl: o6ulaq uop$oQyHKrlr4oHulnbHafl xapaKrephcrvKa,

xnaccz@uKaul4t. 3asucpll\aocrb crpoeH:afl creHKH cocyAoB or reMoAr4HaMr4qecKux
ycnonuft. Aprepzra: rl{croJloruqecKoe crpoeHlre, ocHoBHbre rHnbr aprepuit.
MuxpoqupKynrropHoe pycno. Aprepuonu: crpoeHue, poJrb B perynrrrr4r4
nepu@epnqecKoro KpoBoroxa. KponeuocHbre Karrr4nn.rrpbr : KnaccuQzrcaqur, crpoeHae
creHKI,I, JIoK€LIII43aqzr, QynKIIrda. Beuynrr: naopSoSyHxur4oHalbHa.s xaparcep:acrvKa.
Aprepuolo-BeHynf,pHble aHacroMo3br. BeHrr, Lrx xnaccuQuKaur,rs. Oco6eHnocru
crpoeHl{f, creHKH BeH pcBnr{.rHofi JroKanu3aquu. JlnuQaruvecrue cocyAbr: KarruJrJrrp,

BHyrpl{op raHHbre r.r BHeopraHHbre cocyAbr, nuu $aruqecxr4 e rrporoKr,r .

CepAue, pa3Bxrue a sv6puoreHe3e. fzcrororhqecKoe crpoeHue o6oroqex
creHKI{ cepAIIa (sn4oxapA, MHoKapA, otIHKapA). <DynxuHoHaJrbHafl rtaopoororur
rpoBoAtIrII4x KapAr.roMr4orlr4ron. HefiporyMopanbHafl peryJrfll1:afl pa6orrr cepAr1a.

5.2. JIuruQouAHarcucreMa
O6rqas xapaKTepucruKa opraHoB nul,r$ora4uofi cncreMbr. OcHosHrre

rrcrorrHrrKLr v grailu ax SopuwpoBaHnfl a SranoreHe3e u oHToreHe3e qenoBeKa.

flepnavusre rnuQoaAHbre opraHbr. Kocruufi Mo3r. CrpoeHue, TKaHeBofi cocras
u SyHxqru4 KpacHoro KocrHoro Mo3ra. Oco6eHHocrr4 Bacr(ynrpv3a\uu H crpoeHlre
reMoKarrunnrpoB. IloHqrrae o MHKpooKpyxeHHH. Xemrrfi xocruufr Mo3r.

Pereuepaqus KocrHoro Mo3ra.
Tuuyc: r4crorrHuKr pa3Bvrrus., Qyuruuu. Kopxonoe a Mo3roBoe BelrlecrBo.

PasHosraAHocrr4 KJreroK crpoMbr. Turr,rycHue renbua. Oco6eHHocrI,I BacKynrpA3a\uv.

I4X

I4X

feuaro-u{Mr.rqecKufi 6aprep. Bospacruafl v aKr\uAeHTaJrLHaq HHBomouI4, TI4Myca.
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Bropzuuue luuSoHIHbIe opraHbl. O6Ir1a.s xapaKrepvcrvKa Mecro B cr4creMe
I,IMMyHI4Tera, aHTLlreH3aBr,rcaurrfr xapaKTep Qynxqaosarruofr aKTr4BHocrv, Harvqve
rI4Myc3aBI4cI4MbIx v rl4MycHe3aBr4cr4Mbrx 30H, ar,rSQepeHrrr4poBKa a$Sexropnrrx
KJIeroK ryMopanbHoro H KJleroqHoro r,rMMyHr4Tera. Jlurra$aruqecKr4e y3nbr: pa3Br4Tr4e,

crpoeHl{e. Kopxonoe BeIIIecrBo, [apaKopruKalrbHafl o6lacrr H Mo3roBoe BerrlecrBo
(uosronue rrxu). Oco6euuocrl,I nuu$aruqecKoro pycna: flpr4Hocsune 14 BbrHocsulr4e
cocyAbl, cl4creMa cI{HycoB. CereseHxa: crpoeHr4e 6enofi v xpacHoff rryJrbrrbr,
oco6euHocru Ml{KpollupKynqropHoro pycna, Syuxqrau. (Dyuxur4oH€urbHa,

rraopSolorux Mr4HAanr.rH. cxonreHuq nzvroora4noft TKaHr4 IIO xOIY
[urrleBapr{TeJrbHoro H AbrxaTeJrbHoro TpaKTo B.

5.3. 3n4orcpuHHbre?r(eJre3bt
O6qaq xapaKTepurcrurKa, xnaccnQuxarru-fl w SynxquoHailbHafl uopSonorur

3HIOKpHHHbTX XeJre3.

3nu$ua, crpoeHr{e, xlerouurrfi cocraB, QyHxqur. fluseanour4rbr, ax
pa3HoBHAHocrr{. fnzoqurbr: Bo3pacrHbre oco6enuocrv, $yuxquu.

MopSo@yHKuHoHilnbHafl xapaKTepvcrvKa rHrroranalao-runoSa:apHofi
cLIcreMbI. funoralauyc. HefipoeuAoxpraHHbre uefiporur KpynHoKneroqHbrx vI

MeJIKoKJIeror{HbIx tAep rl4rroraJraMyca. fopuonanbHbre Syuxqrara rH[oraJraMyca.
funorararr,ro-ruuoQl,I3apHble cBfl3kl Portr rr4rrora-rrarrao-nanoQu:apnofi cr4creMbr B

$ op rra up o Ba:akru H e fi p o e n4 o xp nn n o fi p e ryn fl rI r4 r4 .

fuuoQu:, eu6puoHErJrbHoe pa3Br,rrve. Crpoenve v Synxquu aAeHorlrroSu:a.
I-{nroQynKlrnoHarbHaq xapaKTepr4crr4Ka aAeHorrr4roB uepe4uefi Aonu runoSusa.
fuuoralaMo-aAeHouano$usapHoe xponoo6pauleHr,re, ero ponb Bo B3araMoAeficreuu
rl4rorrlJraMyca v runo$Hsa. Cpe4Hrr (npouexyrovHar) Aon, runoSra:a v ee
oco6eusoctll y qeJIoBeKa. C:rpoeuue Lt $yHrqrza uefiporunoSusa, ero cBq3b c
rI4rIoraJI aMyc oM. B acxylxp u3apfl r4 r,rHH epB a1ur rr,r noQ u:a.

Il{nronnguar xeJre3a: HcrorrHr4Kr,r pa3BlaT:afl., crpoeHHe, SynxuuoHzlrrbHoe
3HaqeHI4e. XapaxtepncrzKa SorunxynoB, ynbrpacrpyroypa raporrr,rroB, C-xlerorc.
Cexperopurrfi qurr.

OroroquroBrlAHbre xeJre3br: rreroqHrrfi cocraB, ponb ropMoHoB
oKonoulr4ToBlrAHbrx xeJre3 B peryJu rlr4r4 Mu HepaJrbHoro o6u eHa.

HaAnoq er{HuK : H cror{Hr4 K V pa3Bprr wf, , crpoe Hue, Qyu xqu o Hiur bHar rraop Q ono rr.r.rr

KopKoBoro v Mo3roBoro BeurecrBa. Ceqsr HaAloqeqHHKa c runoSu:ol,r v
qenrpalruofi HepnHofi cucreuofi, y-r,acrare B 3auIHTHbrx peaKrlr,rqx opraHr43Ma
(peaxqnax aAanrauun) flpLt crpecce. flu$Syanar uefipoeugor(pnHHa, (APUD)
cr{creMa. Krerxu: ronorpa$r{fl, rucroxuMr4rrecKaq xapaKTepucruKa, Syurquz.

5.4. Hepnnar cucreMa rr opraHbr rryBcrB

O6qaq nropSoQyHKrlr4oHaJrbHafl, xapaKTepucr[Ka v r4cror{HnKr4 pa3Bvtrufl,

uepsuofi cncreMbr. Ilepu$epu.recx[il orAen uepnuofi cr4creMbr. Mnxpocxorll4r{ecKoe
CTPOCHHE HCPBHO|O CTBOJIA, IIYBCTBHTEJIbHO|O P\ BE|CTATI,IBHO|O fAHfJII4CB.

Asrouo\anufi (nererarrzBHbrfi) or4en nepra$epu.recxofi nepnnofi cl4creMbl. O6rqas
xapaKTep vcrtrKa. B ereraru BHaq peQre rro pHafl Ay t a.

oTAen nepnnofi cr4creMbr. Cnrznnofi
nropSoSyHKUr4oHanbHas xapaKTep14crr4Ka. Crpoeuue ceporo BeulecrBa:

rvr op S o SyH Kur{ oH €Lr bnafl.

I-{enrpanruufi MO3r,

BI4AbI

uefipouon vux yqacrue n o6pa^:onaHlaut pe$nexropHbrx Ayr, Tr.rnbr rJILrouI4Ton. flgpa



ceporo BerrlecrBa. Crpoeurae 6eloro
V CTII4HHOMO3|OBAq XI'IAKOCTb.

rrpoBoArrrlux nyrefi.

SoronocupuflTns,.

l1

BerqecrBa. I-{enrpanruufi KaHuur

MopQ oQyH Kur4oHarr bHaf,

fonosHofi Mo3r: o6ula.s vrop$oSyHxrlr4oHurnbHafl xapaxTepvcrvKa ero orAenoB.
I-{uroapxurerToHl4Ka u MueJroapxr4rexToHHKa Kopbr 6omurux nonyruapufi.
MogNe.IoK: crpoeHne u QyHxunoHiurbHa, xapaKTepucrnKa. HefipouHar opraH u3a\hfl
Kopbr Mo3xeqKa. Mop$ororr4rrecKuit cy6crpar ao:6yx,{a}oulux 14 ropMo3Hbrx uyrefi
Mo3xeqKa. Crpoenue o6oloqeK roJroBHoro r4 crruHHoro Mo3ra.

Ceucopnax cI4creMa. 06urar rtaopSo$yHKrlrroH€urbHafl xapaKrepvcrvKa
ceHcopHofi cncreurt. I-{uroSra:HoJrorr4q rryBcrBr4TeJrbHbrx KJreroK. Oprau 3peHar.
Zcroqnuxu pa3BrTvrfl Lr crpoeHr4e rJra3Horo s6loxa. lzonrpr,r.recxufi,
aKKoMoAaquounrtfi u peqerlTopnrrfi anlaparbr rna3a. Hefiponnufi cocraB cerqarKpr.
<DoprraupoBaHI,re 3puTenbHoro HepBa, xenroe v cnerroe rrf,THo. MexauusNa

Zcro.rHzrr,r pa3Br4Tufl Lt crpoeHue opraHa o6ouxnzr,
quroSrasuoJlorns peqeruuH. (Dynxqr4oHiurbHaf, rrropSonorur aecru6ylqpHoro
taiupuura. Crpoenne n QynKlll4oH€ulbnue oco6eHHocra rrf,TeH MerxoqKa H MarorrKr4

a raKxe aMrlynf,pHblx rpe6euKoB. Opran cnyxa. CrpoeHne creHKr4 yJrr4rKoBoro
rlporoKa. Crpyxrypa cilvpaJrbHoro (xoprraeaa) oprana. facroQn3r4oJrorr,rs cnyxa.
CrpoeHrae erycoeofi nor{Kr4. Mexasu:M peue[qrzu BKyca.

5.5. flHuresapureJrbHafl crrcreMa
O6uaq xapaKTepprcrvna rll4lrleBapurerruofi clrcreMbr: r4croqHlrK:a pa3BkrrLrr,

o6urr,rfi IIJIaH crpoeHn, creHKr4 rrurrleBapuremuofi rpy6xu (clusucraq, [oAcrr43t4crafl,
Mbr trreqH a, r4 HapyxHaa (c epos Har vlvt aABeHTr.rq uattuat) o6on ov r<r,r ).

fncrororuqecKoe crpoeHlle opraHoB roJrocru pra. MopQo$yuxqr4oHulJrbHa,
xapaKTepvc^rr4Ka crnsncrofi o6oro.rxu noJrocrrr pra. Oco6ennocrr4 crpoeHr4t
3[I4TeJIpIro co6ctneuuofi rrJracrI,IHKH, ee MexaHI{qecKHx cnoftctn, flpoHulraeMocrl4 B

3aBHcI4MocrIl or JroKulnr{3arlur4 (runu crusIacrofi o6onouxu). Ma.nue cJrroHHbre,

ciIJIbHbIe xeJIe3bI rIoJIocrI,I pra. fy6a: xapaKTepr{crr4Ka xoxuofi, [poMexyro.rHofi ra

crasucrofi qacrefi. II{exa: MaKcI4JrJrflpHafl (nepxneuemocrHaa), rraan4z6ynflpHafl
(unxueverrccruar) kt rlpoMexyroqHa, 3oHbr. Ileuuue xene3br. Tneploe ue6o.
Oco6euuocru xeresrcrofi w xnpoeofi qacrefi rBepAoro se6a. Msrxoe se6o.
Xapaxrepplcrl{Ka cJrr,r3r,rcrofi o6ono.{xu poronofi v Hocoeofi nonepxuocrefi ne6a.

,{ecua: rr4croJrorurrecKoe crpoeHue (cno6o4nafl, u trpvtKpenneHHat, tactu).lecuenar
6opos4a. 3uurerufi npr{KpelneHktfl,, -fsrrx: SynxqHu, Hcror{H14KH pa3Bttrufl.
Crpoenue r4 To[orpa$uvecxrae oco6enHocru cJrr43prcrofi o6ono.{Kr4,3brKa. Cocoqxu.
-flsu.rHaq MHHAanr,rHa. Oco6eunocru Qu:uonoru.{ecxofi (penaparaanoft)
pereHeparrr4r4 v Bo3pacrHbre H3MeHeHH, cnr43Hcrofi o6oro.{xu [oJrocrr4 pra.
MexanusMbr MecrHbrx r{ o6ulux 3arrlr,rrHbrx peaxqufi.

flotxa, [I4qeBoA, xeJryAoK, ToHKas Lr roJrcras Kr4ruKa: r4cror{Hl4Ku pa3BWTVs.,

fl{croJlofur{ecKoe crpoeH}Ie creHKI,I (cruaucrar, rroAcJrr,r3t4crafl ocHoBa, MblrueqHaq 14

aABeHrr,rqvaJrbnafl, vrr4 cepo3Haf, o6onouxn). Oco6eHnocrr4 penreQa crn:ucrofi
o6oro.Ixu, xapaKTepa u KJleror{Hofo cocraBa 3nI,ITeJIIdt, JroKaJrv3alu:au u
rucro$aaproJrorr4ra xeJre3 B pa3Hbrx orAenax nHUreBapnrernuofi rpy6xra.

HefiporynaopanbHbre MexaHr,r3Mbr perynrrlur{ cercperopuofi AeflreJIbHocrr4 Lt

CTII4HHOfO MO3fA

xapar(repvcrvKa

ABurarenrHofi aKTHBHOCTII CTeHKI4 OpfaHOB nI4UIeBapI4TeJIbHOrO TpaKTa.
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fracro$rasaoJlorll [epeBaphBaH:afl 14 BcacbrBaHtfl. I4rr,rrraynna, cucreMa cluzuctoit
o6oro.rru.

Ileveur, o6qas xapaxrepvcrvn\ oco6euuocrr4 KpoBocsa6xeuas. Crpoeurae
Kraccuqecxofi rer{eHoqHofi Aonrxra. VmrpacrpyKTypa relarorlr4ToB. fle.reHo.{}rcre
6anru. Xer.IHrte, KpoBeHocHbre Kaflr4nnrpbr. floHsrne o nopralrHoft noJrbKe 14

arIU Hyce. PereHepa r1r4fl u Bo3pacrHrre oco6eHHocrr4 rrer{eHu.

3HAOKpHHHOfO

KJreroK. Tunrr
xapaKTepucTIdKa.

xeJre3br.

XelqHrrft [y3brpb r,r xerr{eBbrBoAsrrlr4 e ilyra1 crpoeHr4e u $ynxunq.
Ilo4xenyAoqHa, xeJle3a, o6ulas xaparoepr4craKa. Crpoenue 3r(3oKpnHHoro H

orAenoB. I-{rro$ra:uoJrorr4qecKas
SHAOKpHHOTIHTOB OCTpOBKOB V
Kponocua6xeuue, prHHepBarlHr,

xapaKTepvcTIlKa arIHHapHbrx
vx uopSoSyHKrrHoHaJrbHas

pereHeparlr4s roAxenyAoqsofi

5.6. O6urufi rroKpoB

xrero.rHrtfi cocraB
KepaTr.rHt43arrytv u

MopQoQyHKrIHoHanbHa.r xapaxrepvcrvKa KoxH.
v QynxquoHrlJrbHas rraop$olorur

pereHeparlr4r4 3rrr,rAepMVCa. @ynrqrzoH€LrrbHa, vop$onorHr
coeAHHr4TeJrbHorKaUnOfi ocHoBbr Koxr4 (Aeprrasr). Peqeuropuufi annapar.

Ilpoueno4urte KoxH: BoJlocbr, Holrr4, carrbHbre u noroBbre xeJre3br.
TonorpaQvrfl, tttcro$usuonorl4f, rroroBbrx 14 crurbHbrx xeJre3. Passzue, crpoeHr4e r4

TI4IIbI BoJIoc. Pocr I4 cMeHa BoJIoc. Bospacurbre r4 rroJroBbre oco6euHocrr.r crpoeHufl. A

$yuxuuu Koxr4.

5.7. [srxarelbHafl crrcreMa
MopSoSyHI(IrI4oH€LIlbuafl xapar(Tepr.rcrr4Ka Abrxarersuofi cr4creMbr. (Dynxqnu

Bo3AyxoHocHblx w peclr4paropHbrx orAeJroB. Bos4yxouocHbre nyrvr.
fucroloruqecKoe crpoeHue crusncrofi o6oro.rxn rroJrocrr4 Hoca. Oco6enHocru
crpoeHl,I{ AblxareJlbuoit u o6onsremnofi o6nacrefi ronocru Hoca. Cpannure ilbHafl
uop$oQyHKuI4oHaJIbHa{ xapaKTepr4crhKa ptBnuqHbrx orAeJroB Bo3AyxoHocHbrx
uyrefi (ropraHn, Tpaxeu, 6pouxon, 6pouxraol).

Pecuuparopurtfi orAen. Aqunyc. Kreroqurrfi cocraB Bbrcrr,rJrKr4 €urbBeoJrbr.
CypQaxraH^rHafl cucreMa JIerKI4x. llousrrae o6 a"apo-reMarurrecxou 6aprepe.

5.8. Mo.renaq u [oJroBbre cr{creMbr
O6rqas xapaxTepvcrLrKa cracreMbr opraHoB

MOqeBbrAeJreHHq, I,ICTOqH r4Kr4 H OCHOBHbTe STanLr pa3BI'{TVrfl :

BTOpI4r{Hag [OqKa.

rraoveo6pa3oBaHuq v
rlpeArloqKa, rrepBHqHaq,

Ilo.{ru. Muxpocroll4r{ecxoe crpoeHr4e KopKoBoro u Mo3roBoro BeulecrBa.
Crpoenue ne$poHa (noueuuoe reJrbue, xauaruqu), co6npareJrbHbrx rrporoKoB.
Koprara.nbHble, [poMexyrotlHbre r,r roKcraMeAyJrnrpHrre He$poHrr, oco6eHHocru HX

KpoBocHa6xeHuq. fracroQu3r4oJrorn, laoveo6pa3oBaHr4r. 3n4oxpuHHas cprcreMa
rIorIKH. Mo.{esHsoAqIUHe rlyrn: MtlJrbre ra 6olrruve noqeqHbre Lra[rKr4, rroqeqHafl
JIoxaHKa, MoqerorrHlrK, MoqeBofi uyarrpb, MyxcKofi (xencxufi) Moqer4c[ycxarelruufr
KAHAJI.

Crpoeuue creHKH rloqeqHblx qaueqex H JroxaHxu. CrpoeHr4e MoqeroqHHKoB.
C:rpoeur,re MorreBoro ny3srpq. Oco6ennocrlr crpoeHzq MyxcKoro v xeHcKoro

I4croqsuxz pasBttrtrfl,
onaAepMr,rca. Ilpoqecc

MOqeI4ClyCKaTenbHOfO KaHiLrra.



13

Myxcxar noJloBas cucreMa. flyt txo: r4croLrHurKr4 pa3BrTvtfl, Qyuxqua.
CnepuaroreHe3. Crpoeuue rwtKa (xancyna, cpeAocreHae, roJrbKH, KaHaJrbrlbr,
aHrepcrH{I4arbHaq txanr). Crpyxrypa a3Bnroro ceMeHHoro KaHaJrbrla (6a:alrugfi,
aAJlloMHHalrsufi or4elu). flo44epxr4Baroulue KJrerKr4, vx yJrbrpacrpyxrypa v
QyHxquu. IlorosHe KJIeTKH Ha p€BHbrx araltuflx crepMaroreHe3a. Knerrra IIeitt'Aura.
feuarorecrurylrpnrtfi 6aprep. CeMrerrHocrqr4e ryrr4. Crpoeurae u Synrcqrzrz
Ao6aso.{Hblx xeJre3.

XeHcxag [oJIoBa, cI4creMa: r4cror{HuKr4 pa3Bkrrvtfl, Oyr*rtrr. Oaoreue:,
JIoKtLIII{3a\ufl.14 BpeMeHHbIe napaMerpbr ero cnap.uit. O6urufi rrJraH crpoeHr4, flv9.H4Ka.
.{nuauuxa crpyKTypbl I4 Oyr*rrr, flr4rrHuKa Ha pa3Hbrx cra.qr,rflx oBapuaJrbHoro ur4Kna.
ArpernuecKl4e reJla. 3Ha.Ieuue arpe3r4n. Marxa: r4cror{Hr.rK:v pa3BHTul., odotor{Kr4,
oco6euuocru KpoBocHa6Nesus. Crpoenue gHAoMerpr4fl Ha pa3Hbrx cra4arx
MeHcrpyanbHoro III4Kna. Onapr,ranrHo-MeHcTpyalrHrrfi q[KJr, ero ropMoHanbHaq
perynrrlus. Maro.r nat rpy 6a, BJrar€LrrIaule.

6. 3y6o.renrocrHaq cucreMa
6.1. Xeressr rloJrocrlr pra
Eolrruue cJIIoHHbIe xene3bl. flpunqunbr crpyrflypHofi opraHu3auan 6olsurnx

cJIIoHHbIx xene3. Crpoeune cexperopHbrx orAenoB vt BbrBoAHbrx [poroKoB.
3n4oxpuHHa.fl Synrqvr cJIIoHHbrx xeJre3. Oco6ennocrr4 crpoeHr4fl ororoyruuofi,
rIoAHI4xHer{eJIIocrHoit, u tloAbr3blquoft xere3, cpaBHr4TenbHa.q xapaKTepucrhKa ux
ceKperopHbrx orAeros. Cocran u SyuxuHH cJrroHbr.

O6rllufi rrJraH crpyxrypnofi opraHu3aqr4u zy6a, Syuxuura :y6os. 3rr,lanr.
u npr43MeHHaq 3Milrrb. @oprraa v cTpoeHlre 3MaJreBbrx

BelrlecrBo. 3l{aresrte rrJracrl4HKH, rtyrlKr4, BepereHa.
BeIrIecrB 14 rrurraHvre oMzLIII4. Kyruxyna, reJrJraKyna, sy6Hofi Ha-rrer H r4x ponb B

IIpOHT4KHOBeHT{U HeOpraH r4qeCKr4X BeqecTB B 3M€rrrb.

,(enruu: AeHTI4HHbIe KaHuLIIbrIbr, ocHoBHoe (uexxlerouHoe) BeulecrBo.
llpeAeurun. llnaqenofi I4 oKoJrorynbrrapHbrfi 4eHruH. flepra- H r4Hrepry6yupurril
.{€HTI,IH. Cogepxurraoe AeHTI,IHHblx KaH€LnbrleB. I4urepuo6ylrpnrrfi AeHTr4H.
3epnucmrfi clofi. flonsrue o nepBr,rqHoM, BTopHrrHoM kt rperr4rrHoM AeHTr,rHe.
flpo:pa.ruufi (crueposnporanuufi) AeHrnn. Meprnrre rryrr4 B AeHrr4He.
9yncrnureJrbHocrb AeHTr4Ha.

O6qar xapaKrepr4crvKa z QyHxquH nynbrrbr. MHxpocKorrnr{ecKoe crpoeHr,re
IIyJIbIIbI, KpoBocHa6xeHue H r,rHHepBar\Llfl. flenruxru. Orrtu.rraq [ynbrtbr xopouxonofi
kr xopuenoil tlacru zy6a, BpeMeHHbrx 14 rrocrof,HHbrx :y6oa. Pereuepaqur v
Bo3pacrHrte oco6eHHocrlI nynbrlbr. Peaxquq AeHTuHo-rrynbrrapHoro KoMrrJreKCa Ha

TpaBMy. PenaparusHsrfi AeHTr4H. Bospacrubre H3MeHeHVfl IeHTr4Ha 14 nynbnbr.

6.3. llog4epxr{BarcuIHfi annaparry6a
IIepHogour, o6rqas crpyKrypno-Synxq14oH€LrrbHafl xapaKrepr4crr4Ka

KoMrroHeHToB: rIeMeHTa, nepr4oAoHrarrnoft cBq3Kr4 (4ecrr,ro4oura), a-rrbBeoJrspnofi

KocrLI Lr AecHbr. Kreroqnrrfi v 6ecxreroqnrrfi rreMeHT. flepuo4oHTa-[bHa.f, cBr3Ka

rrpa3M.

O6rrren

6.2. Crpoenne ry6a

EecnpusueHHa,
MexnpusMeHHoe

(4ecuogoHr): rcnero.{Hrrfi cocraB, xnacczQzKarluq ocHoBHbrx rpyrt[ KoirJrareHoBbrx
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BoJIoKoH, ocHoBHoe BeqecrBo. 3nureJlI4rlJrbHbre BKrror{eHr4r. I-{eueuruxlr,r.
I4cro'IHuKIl KpoBocua6xenu, r4 HHHepBarIHr4. Peqenropnar Qynxqr4fl AecMoAoHTa.

3y6nar ffrbBeona: Mex3y6Hue v MexxopHeBbre reperopoAKr.r.
fucrolorllqecKoe crpoeHl,Ie €urbBeoJrflpuofi Kocra. @ugraororr4qecKa, v,
peilaparuBmafl nepecrpofi xa creHxa ry6 H ofi uur bBeoJr br.

@ynxquoleailbHafl. rvrop$onorua rep[oAoHra B pa3nr4qHbre Bo3pacrHbre
[epuoAbr. 3uaqeuue AecHesoft xr4AKocrr4 Anc [oA.q ep)Kalzfl HopManbHoro cocro sHufl
rxaHefi rIepHoAoHTa. I,IgueHeHue rxasefi nepr4oAoHTa tpv ABt4)KeHuv :y6oe.
f ucrororur{ecKr4e acneKTbr BHyrpH Kocrsofi rrMrrnaHTaqrau sy6 on.

6.4. PassHrre ry6on
O6pa:onaHue Becrn6ynxpuo ia ru zylnoff uracraHoK. @oprr,rupoBaHr4e sy6noro

3aqarKa. SMareenrfi opraH, :y6uofi cocoqeK, sy6nofi MerrroqeK: crpoeHze, pa3Br,rrne,
rIpoH3BoAHbIe. MopSoreHes KopoHKI4 zy6a. Olonro6Jracrbr pt euauelo6Jracrbr,
I'lcrotIHHKa Iax SopukrpoBaHus. 3uaueroreHe3: o6pasonaHae rrp63u, o6tr:necrBJreHr4e
3MuuII4. BosN,IoxHrte HapyrreH[fl 3HaMenofeHe3a. 3Naaresaq rr,rnorrJra3]rq.
Heconepureunrtfi DHaMeJIoreHe3, sy6Hoft Snroopoa. fncroreHe3 AeHrHHa.
Oprauoreue: xopHefr orHoKopHeBbrx u MHoroKopHeBbrx :y6on. I-{eueuroreHe3:
qeueuro6Jlacrbl, o6pasoeauue MexKJreroqHoro BeurecrBa, eto MHHepillH 3a\ufl.
Pesop6qur IIeMeHTa, rI4rIepIIeMeHTo3. Passurue [epr4oAoHrarruofi cBq3Ka.
Bpox4eHnrte aHoM€LII,IH pa3Bprtvfl :y6oe, [porBJrrrou]vecr r,r3MeHeHV eM vx

6.5. MopQoreHe3 Jruqa u rroJrocrr.r pra
OoprraupoBaHl4e poronofi qMKr4 (crorrao4eyMa). floroqsrrfi (xa6epnrrfi)

arlapar, ero crpyKTypbl Lt ux rrpou3BoAnrre. Pasnvrpre nuua H [epBr4rrnofi nolocru
pra. Pasnvrvre nepxuefi n ruwxtteit qeJrlocrr4. Pazsur.we ne6a, o6pa:oaaHr4e [oJrocra
Hoca u oKoHr{areJlbHoe SopullpoBaHl4e rloJrocrr4 pra. Pa:nvrve q3brKa.

BpoN4eHHbIe ropoKu pit:Bl{rvfl ltv\a v ruekl BpoN4eHnue sy6oqerrocrHo-
nuLIeBbIe aHoMaJtuvt BpoxAeHHbIe ropoKrr, cBr3aHHbre c aHoMzurHrMH pa3Bvrrufl
Na6epnux Ayr. 3Ha.Ieuue SK3oreHHbrx r4 gHAoreHHrrx $axropoB B Bo3HHKHoBeHr4r4
lopoKoB pa3Btrrvfl,. flpoSunaKrr4xa BpoxAeHHbrx [opoKoB pa3Br.rrvtfl rrv\a u rueu.

Konl4qecrsa. OAoHToreHHbIe Kucr6r. Pom SynxqraoHuurbHbrx Qaxropon B pa3Br4Ttu4
:y6ovenrocrHbrx flpopesrrBalnlae v cMeHa sy6on. Auorraalzu
[pope3brBaHkrfl t4

aHouarufi.
cMeHbr:y6on
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yqpexAeHUfi BbrcIIrero o6pasonauua

35

I,IH (D O PMAIII4 O HH O. M E TOAI{TI E C KA f II A C T b

Jlzrnplrypa
OcHoeHaq:
1. fuc:rororzx, qr,rroJroru.s kt eu6puoloraa : yve6nzx Arlfl cryAeHToB

J 1vv'tt\AvnnA bbruurel.o oopa3oBaHl4' [O C[eIII4aJrbHocrH <Jleqe6uoe AeJIO)),<<flepuarpur.>>, <Me4zxo-upoQranaKrrrr{ecKoe Aeno)) I Irol pe4axquefr
T.M.cryaeuurnuofi. - Mancx : Hoeoe 3HaHpre, 2020. - 464 c.: HJr.2' 3uuarxzs, C.M.fucrolorur, IluroJrorr4, u ela6puoJrorr,rq. Kparxufi Kypc: yue6uoe noco6ze rnfl cryreHToB yvpex4euaft Bbrcuero o6pasoear r-io
MeIrruHHcKuM c[eq]Ia[bHocr{M / C.M.3zMarKI4H. - Mzncx : Buurefiura, rrrKoJra,
2020. - 300 c.

[ono.nuureJrbHafl:
3' Mqlerell, o.I. I-acrolorur, uaroJro.r, u evt6puoro.r4.s qeJroBeKa :yve6uux. t{ac* 2 : Hacrua, r,croJrorr,r. - Bnre6cx : BfMy, 2016. _ 493 c.4' r{acrHaq rucroJlorl{fl : npaKTHKyM Atfl caMocroqrergroil pa6oru

cryAeHToB croMaroJlorHqecKoro Qarynrrera / IO.M.MelrHuqeHKo r4 coaBTopbr -MzHcx : E|MV, 2021- 84 c.
5' CryAenurcuua, T.M. ocnosH racroJrorHvr, rJvt'toJrorr4r4, evr6puono r1rkt :

yve6noe noco6ue. - Muncx : EfMy, ZO2O. _ 164 c.
6. fncrororzx, eu6paororux, rruToJroru, : yueluux / noA pe4axquefr

Io.I4.A$aHacbeBa, H.A.Iopauofi. - Mocxsa : feorap-Me4aa, 2021 _ g32 c.
7 ' Kyaneqoe, C.JI. fucrolorr4fl, rlLrro.roru.s a eu6puoJrorr4, : yue1ruwx I

C.JI.Ky:ueuoB, H.H.Myruxau6apon Mocxea: OOO <<LlzgaretrbcrBo
<Me.{uquHcKoe uH@oprr,raquoHHoe areHrcrBo >>, 2016. - 640 c.: vm., ra6t.8. fncrororus opraHoB rroJrocrrd pra : yve6noe noco6ae
(arnac) / c.JI.KyeHerIoB, B.3.Top6ex, B.f.!.p.rrr*o. - Mocx aBa : foorAp_
Me4za, 2022. -136 c.: rrJr.

METOAI'T[IECKpIE PEKOMEHAATIUU IIO OPTAHI,I3AIIWT I,I BbIIOJIHEHI4IO
cA Mo c r o-fl TErbH ori pnn o rrt c r yAE HT oB fI o rr.Ir sH oIU At4 c Urr[JrI,IH E

Bpeux, orBeAeHHoe Ha caMocroflTenbHyro pa6ory, Moxer r4crroJrb3oBarbc,
o6yuarouluMucfl Ha:

IIOATOTOBKy K JreKrlr4rM, ceMlrHapaM, IIpaKT14r{ecKI,IM u la6oparopHbrM
3AHflTIdflM;

IIOA|OTOBKy K KOJTJIOKBT4yMaM, 3aqeTaM u 3K3aMeHaM rro y.re6nofi
Ar.{crlu[nr4He;

I43yqeHHe reu (nonpocon), BbIHeceHHbIx Ha caMocrorreJrbHoe H3yqeHr4e;
petxeHHe 3aAAIl;
BEInoJrHeHr4e H ccne.{oBareJrbcxtrx I4 TBoprrec K ux saftaHuit
rroAroroBKy reMarr4qecKax AoKJraAoB, pe0eparoB, rrpe3enrarlafi ;
BbI[oJIHeHr4e npaKTHr{ecKI4x zagaruui,t;
KoHcneKrupoBaHrre yve6nofi nr4reparypbr;
rroAroToBKy OTqeToB;
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cocraBneHr4e o630pa HayrrH oit tureparypbr ro 3aAaHHOft rervre;
oSopurneHue ransoprvraulloHHblx u AeMoHcrparraoHHLrx Marepr.raJroB(creu4rr, [JraKarbr, rpaSaxu, ra6luqrt, r€Berbr u np.);
H3rOTOBneHHe MaKeroB, na60paropHo-yve6urrx uoco6ufi ;
cocraBneHue TeMarllqecxofi ilon6opxu nuTeparypHbrx r4cror{H4KoB,

pr HTep H eT- 14 CTOrr H [.I KOB ;

C O CTaBJI eH He Te CTOB CTyI e HT aMV l^nfl Op raH LI3 a IIHV B3aLIM o r(o HTp onr.
METOAI{TIECKI,IEPEKOMEHIAIIWTIOOPTAHKTSAI\KILII4BbIfIOJIHEHIIIO

vtIPABJrf, E MOIZ cAMocroqrErbHorZ pas otrr c ryAE H ToB rro yqB5norZ
A}ICIPITIJIIIHE

OcHosH rre Soprvr u opra H lr3a rI tl u yr pa Br qeruofi ca M ocrofl r-e.n u uo fipa6orrr:
HarrvcaHne r{ rpe3eHTarlu.fl pe$epara;
BbrcTynJreHHe C AOKJTaAoM;
H3YI{CHHC TEM I4 UPO6IEU, HC B'IHOCI4M'IX HA JICKIII{}I;
[oAfoToBKa V yqaer,e B aKTABH'TX Sopuax o6yueuua.
Kourpo.nb yrlpaBJrseruofi caMocrofl re.nuuofi paooru ocyulecrBJrfl ercfl B

Br{Ae:

oueHKI4 ycrHoro orBera Ha Borrpoc, pe3ynbrara KoMrrbrorepHoro
TecTr,rpoBaHlIfl;

rlpoBepKu BbIIIoJIHeHUf, sal.aHufa B [paKTaKyMe Arrr caMocrotrre6uofi
pa6oru;
rrpoBepKr4 peQeparoB, frr4cbMeHHbrx AoKnaAoB ;
o6cyx4enI4{ npe3eHraguit,rloAroroBJreHHbrx B paMKax BbrrroJrHeHz.a y.re6uo-
r4ccneAoBareJrbcKofi pa6orrr cryAeHToB ;
KoHrponbuofi pa6oru;
I'ITO|OBO|O 3aHflTkrfl, KOnnoKBlryMa B $Oprrae ycrHoro co6eceAo BaHt4fl,
[r{cbMeHHofi pa6orbr, Tecrr]poBaHr4.rr ;
LrHAuBu Aya.rru o fi 6 ec eAu.

rrBpnqurb I,rcloJrb3vEMblx cpEACTB 4,IArHocrl{Krr
fltr'. [uarHocrr.rKt4 KoMrrereHqufi ucuonb3yrorc, cn eryloqze Q opu u :

Ycruas Qoprvra:
co6ece4oBatr4fl;
KOJTJTOKBI,TyM6I;

AoKnaAbr ua xon$epeHrlr4.rrx;
SK3AMCH;

ffucrmeuuaa Qopvra:
TCCTbI;

peSeparsr;

Ycruo-uncbMeH Har Qoprra :
3arroJrHeHue Qneru-Kapr;
3aqeTbl;

orIeHr4BaHHe Ha OCHOBe MOAynbHo-pefirruurosofi cr4creMbr.
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TexnuqecKafl Qopua:
3JreKTpOHHbre TeCTbr.

IICIIOJIb3yEMbIE METOAbI OEyTIEHI,Ifl
- Jhauefisnfi (rpagraquonnuil) MeroA (rexqur, rpaxrr{qecKr,re,

na6oparopHbre r4 ceMr{HapcKue zaunur_);

- ArrHsnrre (unrepaKruBHue) uerogrr:
npo6leirano-opueHrl,rpoBaHHoe o6yveHrae PBL (Problem-Based Learning);
KoMaHAHo-oppIeHrHpoBaHHoe o6yrenue TBL (Team-Based Learning);
o6yrenue Ha ocHoBe KrrHrqecKoro cltv.rlrrfl. CBL (Case-Based Learnirg);
HaflHo-oplleHrupoBaHHoe o6yreHne RBL (Research-Based Learning);
o6yreruE e, ocHoBaHHoe Ha cr{MyJrf, rlr{oHHbrx rexHoJroruHx.

fIEPEIIEHb IIPAKTI,TITE CKIIX HABbIKOB
l. I4.qeHrraQvKar\r4s. crpyxryp Ha rr4croJron4qecKr{x rperaparax c
[rcrroJlb3oBaH[reM cBeToBoro Ml{KpocKola.
2. llonyueune QororpaSuir Mr{KponperaparoB c noMorrlbro qnspoaofi ranaepu.

TIEPEIIEHb JIEKIIUfr
I ceruecrp

l. Ocnosrr eu6puoJrorr,rr{ rreJroBeKa

2. O6u$s, xapaKTepvcruKa rrauefi . 3uurelualbHbre rKaHH
3. CrpoeHne u Syuxqnu $oprvreHHhrx 3JreMeHroB KpoBr.r. feuoqurorros3

BoJToKHI{crbrx coeAr{HureJrbHrrx rxanefi
5. MopSoSyuxqrEoH€IJIbHa, xapaKreptrcrvKacKeJrerHhrx manefi. Xprqenax u

KOCTHAS TKAHI,I

6. O6qas uop Q o QyHKIIII oH€uI b:aas, xapaKrep ucrvKa MbrrueqHbrx maHefi
7. fucroQuanolorra, HepBHofi rrasu
8. fncroSzsrEonorpr.fl cepAerrHo-cocyAracrofi cucreMbr

2 ceruecrp
9. flepnnqHbre r,r BTopuqHbre opraHu nnrr,rSorrog3a
I 0.fucroQusnonoru, gHAoKprauuofi cucreMhr
I 1 .fzcroQnszolorr{f, opraHoB qyBcrB

lZ.lucro$usuonoru, rl4rqeBaprrreJrbHofi cucreuu
l3.fuctoQusuolorl{t cJIIoHHhIx xeJre3, rrerreHrrr, rroAxenyAo.rHoil xeJre3br)
I 4. f ncroSu:nolor vrfl Abrxarenrnofi clrcreMbr
I 5.fucroQu:rEonorr{, MoqeBofi crEcreurr
I 6. f ncroQnszolorkrf, rroJroBbrx ctrcreM
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rIE PETIEHb JIAE OPATOPHbIX 3 AIflflTUT4
I cenaecrp

1' o6rer*t 14 MeroAbI rl'IcroJlofl4r{ecKoro lu rll4Toirorr4qec*oro lrccneAosaHail.
OcHosHrle gTaIIbl npHroroB 1reHlflrr4croJrorr4qecKux [pe[aparon. flpaaula pa6oru
co cBeToBbrM Mr,rKpocKorloM.
2. Ocuonrr qr,rroJrorur4.

3. OcHonrr eiu6puoloruu qeJroBexa. Iepao4u BHyrpayrpo6noro pa3Butarr.
Onlo4orBopeHr{e. [po6nenze.
4. facrpynaqzs. MexaHr43Mbr opraHoreHe3a r4 rr.rcToreHe3a.
5' o6rune [pI4HIIunbI crpyloypHoft opraHr43arluu rKaHefi: xrerxa, MexKJreror{Hoe
BEIIICCTBO, HEKJICTOIIHbIE CTPYI(TYPbI. 3UUTCIAAIbHbIE TKAHH.
flor(poBHbrx Srrr4TeJIHeB.

6. Mop$onorr{.rr xeJre3r,rcroro o[ureJu{q.

Crpoenze

7 ' o6qa's rvrop0onorl4f, KpoBIa u nurvrQrr. CrpoeHne u Qyuxqur Sopueuurrx
SJTeMeHTOB KpOBr{.

8. feuoqzrorro33.
9' o6rque [prrHIII4rIbI p€BBI4Tufl u crpyxrypHofi opraHr43arrrrr4 rKaHeE oprauzsua.l0' I4rorosoe 3aH-tITLIe [o TeMaM: <I-{rzrono tvrfl>>, <3rur6puoJ]orr4{)),
<<3nnreru€urbH're rKaHr.r)), <Kpoer r4 KpoBerBopeHpr eD.
1 1' o6ruue IpHHIIHTIrI opraHh3auau coeAuHr4TeJrbHbrx rxauefi. BoroxHucrbre
coeAr,rHI{TeJIbHbIe TKaHH : pbrxJla.fl rI nJroTHbre.
12. Txauu co clerlr4€urbHbrMr.r ceoficrsaNru.
13' crenerHble 

-TKaHkI. MopSoSyHKIIr.roH€LnbHafl xaparcepvcrvtKa xp{uleBbrxrxanefi: xnaccuQuKallus, xrero'rHrrfi cocraB, MexKJleroqHoe BerrecrBo: pocr,
pa3Br4THe, pereHep al\ufl .

14' cxenerHble r*aHu. MopSoQyHKurIoH€Ln bHarxapaKTep vcrv*aKocrHbrx rxauefi:
ruaccuQuKauuf,, KJIeroqHLIfi cocras, MexKJleroqHoe BerrlecrBo, pocr, pa3BurLte,
pefeHepaqr{f,.
15. MsrureqHbre rKaHH.
MbrrrreqHofi rrauu.

MopSo$yHKrIr4o H€ur bHafl xapar(repucrvrKa rrtagrcofi

I 6' Mop0o@yHxqr'roHarbHaq xapaKrep wcrwKa [oxepeqHonorocaroff Narrue.{Hoft
TKAHI4.

l7' HepaHa.s rKaHb. o6,rla[ xapaKTep,rcrvtKa, ucrorrH,K., pa3Bvrrufl u rr4croreHe3
Hepnuofi TKaHr.r.

18. IrlroroBoe 3aHrrr,re ro TeMaM: <cXerernble rKaHI4)), <<Mrture.rHble rKaHH)),
<Hepnuar rKaHb)).

2 ceruecrp
1. Muxpocxorr14 qecKoer. rvrrKpocKorrr4qecKoe crpoeHHe cocyAoB r4 creHKH CepArIa.
2' llepnuvHble opraHrt lulasournofi cucreMbr: rpacHufi xoc:rnrrfi Mo3r, TprMyc.3' Bropnunble opraHu nnrr,rQouItttoit clrcreMbr: rlruQarwqecKue y3Jrbr, ceJre3eHKa,
Mr.rHAZlJrI{Hbr.

4. MraxpocxolaqecKoe crpoeHue rauo0u:a, snrasH:a, uluroau4uofi u
oKonollluronuAuofi xeJre3, HaA[oqeqHr.rxa.
5' Muxpocxofl,rlec*oe crpoeHl4e HepBa, qyBcrBr4TenbHoro kr Bererar,BHoro
y3JroB.
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6. Mzrpocro[uqecKoe crpoeHr4e crrr.rHHoro
6oruuoro Mo3ra.
7. Oprauu qyBcrB. Muxpocr<o[[qecKoe
BHyrpeHHero yxa.
8' llroroeoe 3aHf,TI{e tro TeMe <facro$ra3r4onor,q perynupyloruux cacreM
opfaHr,r3Ma).

9' Muxpocxo[I4qecKoe crpoeHl4e cJrr43r4crofi o6onor{Ka [oJrocrr4 pra. flecua, ry6a,
IIIeKa, He6o,.rI3bIK.
1 0. MurpocKorr,r{ecKoe crpoeHae creHKlr rJrorKr4, nr4uleBoAa, xeJryrKa.
I 1. Mrzxpoc*onr,rqecKoe crpoeHue creHKH rouxofi u rorcroil Kr,rurKr4.
12' MurpocKoll[qecKoe crpoeHl4e rler{eHr4 r4 [oAxeJryAovuofi xeJre3br. I4rorosrrfi
KoHTponb [o pa3AeJry <fftarqeBapr4TenbHa, cncreMa)).
13' o6qufi noxpon. MraxpocKotll.qecKoe crpoeHr4e Koxr4 14 ee npokr3BorHbrx.
14' fiuxareJrbH€ur cacreMa. MnxpocxoraqecKoe crpoeHr4e Bo3AyxoHocHbrx nyrefr(clutucrat o6oro'{xa rIoJIocrI4 Hoca, ropraHb, Tpaxer, 6ponxu, 6poHxrao*r) u
peclupaTopHofo oT.qena.
1 5. Muxpoc*orruqecKoe crpoeH,e rroqeK, MoqeroqHr,rKa, MoqeBoro ny3brpr.
l6' MaxpocKorlplqecxoe crpoeHl,Ie opraHoB iuyxcxofi norosofi c7creMbr: flLr,,Ka,
ceM.rrBbrHoc{qt4x uyrefi , npocrarbr.
17' MuxpocKort4r{ecKoe crpoeHl4e opraHoB xencxofi noroeofi cncreMbr: gpr.qHvtKa,
MATKH.

18' I4roroBoe 3aHflTI'Ie tro reMaM: <<Koxa H ee [pou3BoAHbre)), <lrrxarer bHafl
cucreMa)), <<Mouenafl cl'IcreMa>, <<MyxcKa, rroJro Bafl cucr eua>>, <<XeH cKafl loroBaq
CI4CTEMa)).

3 cervrecrp
1' flpranqraubl crpyKTypnofi opraHz3arlltr4 cnroHHbrx xeJre:. MurpocKorrr4qecKoe
crpoeHl{e oKonoyuuofi , uo4uelrocruofi , rloAbr3bltlHbrx xene3.
2. xeresrr roJrocrr.r pra. cocraa z Qyuxrlr4r4 cJrroHbr.
3' o6rqzfi TIJIaH crpyKrypHofi opraHu3aL\uu zy6a. Mraxpocxorrr4qecKoe crpoeHue
SMAJIU. O6UCrr BCIIICCTB, IIVTAHLIE, BO3PACTHbIC I43MCH EHVfl.
4. MuxpocxolluqecKoe crpoeHl,Ie reHTr4Ha. Kponocua6xenue, 14HHepBaqur,
s nsuolor v,ecKafl, v peilapar,BHa, pereHepaqvr reHTH H a.
5. Mnxpocxo[]rqecKoe crpoeH]re [ynbnbr. @yuxqua, KpoBocua6xeHae,
LIHHepBaIIufl, Bo3pacrHble I43MeHeHIz, [ynb[bl. llepuo4onr. I-{elaeHT: KJrero.{Hllfi a
6ecxlero.{HHfi.
6. Mnrpocxo[Hr{ecKoe crpoeHue nep[onoHralsHoff cBr3Kr4 (Aecruolonra).
I'IcTo'{HHKII KpoBocsa6xesz fl t4 vHHepBa\uv. (DyHxquu AecMoAoHTa, MexaHr43Mbr
pelapaql4u. 3y6ua, €LJIbBeora. I4si\,IeHeHr,re rxauefi [epr4oAoHTa xp1a ABHxeHar
ry6on. fucrolorurlecKae acIIeKTbI BHyrpaKocrHofi aM[JraHTaqrau sy6oe.
7. Pagsurze sy6an ela6puoreHe3e. @opurzpoBaHre sy6noro 3arrarKa. Mop6orenes
KopoHKlI zy6a. OpraHoreues xopnefi :y6oa. flpopesuBaHr4e u cMeHa :y6on.
Bpox4enHbre aHoM aJruv pa3BH rvfl :y6on.
8. I'Irorosoe 3aHf,TI4e rlo reMe <Crpoenne r4 pa3BHr:ue zy6a H noAAepxr4Balourero
all[apaTa).

MO3ta, MO3Xer{Ka H nonylllapv,

crpoeHr4e rJra3Horo s6loxa u
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9' MopQoreHe3 JII{qa I4 rIoJIocrI4 pra. Xa6epusrfi annapar, ero crpyKrypbr H Hx
IIpOrr3BOAHbre.

10' BpoxAeHHbIe [opoKl4 pitsBI4TI4c nurla v \]eu. IIpoSnnaKrHKa apox4ennofi
TIATOJIOruII4.

1 l ' I'Irorosoe 3aHflTue rlo reMe <Mop$orenes nr4ua v rroJrocrr4 pra, ropoKr4
pa3BkrTufl Jrr4ua u [reH).
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E-mail: 1 mjm198}@yandex.ru

,(orxHocrr, yrreHaf, jfloqeHr ra$e4prr rraopQonorun r{eJIoBeKa

' KAeHrIf, o6pa:oaauur <EenopyccxuittcTefreHb, yqeHoe 3BaHr{e i rrpe)
i focyAapcrBeHHbrr4 MeAr{rIr4HcKktLt yHl4Bepcurer)),

@arc:
E-mail:

Qaxnuttul, vIMg) or.Iecrso i Maueuxo Wpw;ua BraArau upoBHa

,{orxuocrr, yqeHa,
cTefreHb, yqeHoe 3BaHr4e

Crapruuil rperroAaBareJrb xa$egpu uopSonornu
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