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Pabouasn nporpaMMa KaH/IHAaTCKOro 3K3aMeHa no coenuanbuoi nacuunnne «Kiuerounas
GHOJIOI‘HH, HUTOJIOTHH, THCTOJIOT |

Beenenne

Hacrosmas [IporpaMmMa BKIIOYaeT OCHOBEL COBpeMeHHOﬁ KJIETOYHOH TEOPHH U TCOPHH CTPOCHHUSA
TKaHeH, IIONIYYEHHBIE C IIOMOIILIO METOAOB CBETOBOM, BHBKTPOHHOﬁ H pachOBOIjI MHKDPOCKOITHH.

[Tporpamma paspaboTana SKCIIepTHBIM COBETOM BRICIIEH aTTeCTAMOHHON KOMUCCHH 10 MEIUIIHHE
(MeIMKO-OHOIOTHYECKUM ¥ (hapMaNEBTHYECKUM CIIEIUAIBHOCTSIM).

I/ICTOPHH PasBUTHA F'HCTOJOrMH, ATOJOAH ¥ KJETOYHOH 0Mooruu

BosnukHOBeHUE U pa3BUTHE THCTOIOIHU U LUTONOTHM KaK CAMOCTOSTCIBHBIX HayK. Poilb KIETOUHOM
TCOPUH B Pa3BUTUM I'MCTONOTHU U Mequuuubl. Co3faHMe CaMOCTOSTETbHBIX Kaelp IMCTONOTHH B
Poccnu B XIX B. PasBuTre rUCTONOrMH, ATOTIOTHY ¥ KICTOYHON Guoorun B XX B. CoBpeMeHHbIH
9Tall B Pa3BUTUU TUCTOJIOTHM, IIUTOJIOIAY U KIETOYHOM OUOIIOIHH.

MeTtoabl neenenoBaHus B FHCTOJIONHH, ATOJOTHH ¥ KJIETOYHOM GHOI0rng

Metoap! M3rOTOBIEHUS NIPEApaTOB Ui CBETOBOW MHUKPOCKOMMH. CYIIHOCTS ¥ METOMIbI bukcaru
MHKPOOOBEKTOB. CrIOCOOBI yIUIOTHEHHMs (3aIMBKH). MUKPOTOMHS C HCIIOIL30BAHUEM CATA30YHBIX,
POTAaUMORHBIX ~ MUKPOTOMOB. Meron  3amopaxwupanus. CyIHOCTE M METOABI  OKPACKH
MHKPOIIPENapaToB 1 MX 3aK/IIOYCHUS B Oanb3aM, CMOJIBL, JKelaTHH. Buast Mukponpenapatos — cpessr,
MasKH, OTIIEYATKH, [IJIEHKHY.

Texnuka MHKPOCKONMpOBaHHS B CBETOBBIX MHKpockomax. OcoGeHHOCTH MUKPOCKOIIUH B
YIbTPapUOIETOBBIX JIyYax, TIOMHUHECLUEHTHAS MHKPOCKOINS, (ha30BOKOHTpAcTHAasE MHKPOCKOITHS,
MHTEPYEPEHIMOHHAS ~ MHUKPOCKOIMS.  DJEKTPOHHAS  MHKPOCKOIHS (TpaHcMuCCHOHHAS U
CKaHWpyiolas), METOABI H3TOTOBICHHS MHKPOOGBEKTOB JUIS  9IEKTPOHHOMN MUKPOCKOITHH.
Crenpanbubie METOJBI M3YYeHHS MUKPOOOBEKTOB — THCTOXMMHUS (B TOM uHCIE JJIEKTPOHHAS
THCTOXMMYSA), paanoaBTorpadus, NpUMEHEHHE MOHOKJIOHAILHBIX AHTUTEN, (bpakunoHHpoBaHue
KJICTOMHOTO COAEPHKUMOrO € IIOMOUIBIO YIbTPALCHTPUDYTHpoBaHus. MeTobl HCCIeI0BAHUS KUBBIX
IJICTOK  —  KyJbTYyphl TKAaHEH BHe- M BHYTPH OpraHM3Ma, KJIOHHpOBaHHE, 0Opa3oBaHie
FETEPOKAPHOHOB ¥ THOPUIIOB KIIETOK, IIPHIKU3HEHHAS OKPACKa.

KomyecTBennbie mMeTons! MccneioBanus — pydHas u aBTOMATU3UPOBAaHHAS LUTO(GOTOMETPHS,
SNIEKTPOHHAA MHUKPO(OTOMETPHSI, CHEKTPOPITYOPOMETPHS, ICHCHTOMETPHS.

Iuronorust m Kieroynas GuoNorus

IIpexmer u 3ana4m muTONOrHM U KIETOYHOH GHONOrHH, €e 3HAYEHHE B CHCTEME GHOIOIMYECKHX H
MEMIMHCKIX HayK. OCHOBHBIC NOJOKEHMs KIECTOYHOM TEOPHH HAa COBPEMEHHOM 3Tarle Pa3BUTHS
Hayku. llomarue o KiIeTke, Kak OCHOBHOM eIMHHUIE XUBOro. HexieTodnbie CTPYKTYPBI Kax



npou3BoAHbIe KieToK. OOMHA nnaH CTPOCHUS KJIETOK dYKAPHOT: KJIeTOYHas 000JI04Ka, [UTOIIa3Ma,
A1po. B3anmocBsa3e GOPMEI ¥ pa3zMepoB KJIETOK € UX (PYHKUMOHAILHOMN ClIeHHaTu3auei.

Cmpoenue knemxu

Buonoruyeckas membpana kak 0CHOBa CTpoeH#us KieTki. CTpoeHne, OCHOBHBIE CBOHCTBA B ()YHKIIHH.
[Tonsrue 0 KOMIapTMEHTAIM3AIMN KIETKH ¥ ee (PyHKIMOHATbHOE 3HAYCHHE.

Knerounas obonouka. Buemmnss xnerounas (rmiasmartindeckas) Mmem6pana. CTpyKTYpHO-XHMHYIECKHE
ocoOeHHOCTH. XapakTepUCTHKa HaJMeMOpaHHOTO ciios (IJIMKOK&IMKea) H  I110MeMOPaHHOIo
(xopTUKaIBHOTO) ci10st. Mopdonornyeckas XapaKTepUCTHKa U MEXaHU3MBI GapbepHOM, PEIeNTOPHOM
M TPAHCIOPTHOH yHKImH. B3auMOCBs3h I1a3MaTHIeCKOH MEMOPAHE! Hajl- B O MEMOPAHHOTO CIIOEB
KJICTOYHOM 000/109KH B mpouecce (GyHkimornpoBanus. CTPYKTYpHBIE M XHMHYECKHE MEXAHW3MBbI
B3aUMOJIEHCTBHSA KIIETOK.

CrenpanisnpoBatabie CTPYKTYPBI KIETOYHOH OGOJIOYKH: MHKDOBODCHHKHM, PECHHYKH, OasaibHbIE
wHBaruHauuy. X ctpoenue u GpyHKuum.

Ob6mias XapaKTepHCTHKA MEXKJIETOYHBIX B3aMMOIEHCTBHN. MEXKIIETOUHBIE COEIMHEHHS (KOHTAKTEI):
[OPOCTbIC KOHTAKThI, COCJMHEHMs THIA 3aMKa, I[UIOTHBIE COCIMHEHHMS, IECMOCOMbI, MICICBUIHBIC
KOHTaKTBI (HEKCYCHI), CHHANITHYECKHUE COCIUHEHMs (CHHAIICHI).

Lumonnazma
Opranesuis! (Oprasous!)

Omnpenenenue, xmaccubpukamuu. Opranenasl 06IIEr0 U CHELHAILHOIO 3HAYCHWUS. MewmbOpanubie u
HeMeMOpaHHbIE OpraHeUIbl.

Opranenisl 00Iero 3HauYeHus.
MembOpannbie:

Onnomnasmarnyeckas ceth. CrpoeHne ¥ (YHKUMM TPaHY/ISPHOM M INAXKOH JHIOMIA3MATHYCCKON
ceTit. OCOOEHHOCTH CTPOCHHS B 3aBUCUMOCTH OT CHe(pHKH METaBOINIECKIX [IPOLECCOB B KJIETKE.

Kommutexe INompmxun (mmactumgarsii xommieke). Crpoerue u ¢Gyaxuun. Ero pons B BBINOIHEHHM
KENC3UCTHIMKU  KJIETKAMM  CEKPETOPHOH (QYHKIMHM, B XHMHYECKOM MOIMGUKALNMH MOCTYIAIOLHX
OenkoB. 3HaYeHHEe BO B3aUMOACHCTBAM MEMOPAHHbIX CTPYKTYP.

JIuzocompl. Crpoenue, xummdeckuit coctas, (ymkuuu. [lousTtae o NEPBUYHBIX M BTOPHYHBIX
1M30coMax, 06 ayrodarocomax u rerepodarocomax.

Ilepokcucompl. Ctpoenre, XUMUYECKHE cOCTaB, (yHKIIHH.



Mutoxounpun. Crpoenue, ¢ynxkuuu. [Ipemcrasienue 06 aBTOHOMHOM cHCTeMe CHHTe3a Oenka.
OcobenHocTH MUTOXOHIPHATLHOTO aIiapaTa B KIETKax ¢ pasiuvHbIM YPOBHEM OHOIHEPIeTHYECKUX

IPOIIECCOB.

He memOpanubie:

Pubocombl. Ctpoenue, xumuyeckuii cocras, Gynkuun. [louaTie o mompcomax. Pois cBOGOIHBIX H
CBSI3aHHBIX C MEMOpaHaMu dB/I0IUIA3MAaTHYECKON CETH PUOGOCOM B ODHOCHHTE3€e KIETOYHBIX OEIKOB.

Lentpuomu. Ctpoerune u GpyHKIHM B HeAEISIMEMCS SAPE ¥ IPU MUTO3E.

Crpykrypubie (GuOpHINSIpHBIE CTPYKTYphl HUTOIIA3MBL Llurockener. OCHOBHBIE KOMIIOHEHTHI
LUTOCKENETA: MUKPOTPYOOUKH, MHKPO(UIAMEHThI, TOHOQHUIAMEHTHI (IPOMEXKYTOUHBIE (YHIAMEHTE).
VX cTpoenue, XMMUYECKHUH COCTAB.

OpTEiHCHIIBI CIICIIHAaIbHOI'O 3HAYECHH A

MruoduOprILIE, MUKPOBOPCHHKH, PECHHYKH, KryTHKH. CTpoeHHE U (GyHKIMOHAIBHOE 3HAYEHUE B
KJIeTKaX, BBITOHAIOMIMX ClIeIHATbHbIE (QYHKIHH.

Brmouenus. Onpenenenne. Knaccubuxanus. 3nayenne B Xu3HeIeSITENBHOCTH KIETOK U Oprasusma.
CTpoenye H XUMHUYECKUHA COCTAB PA3THYHBIX BU/IOB BKIIOYEHHH.

['manomnasma. OUIKKO-XMMHYECKME CBOMCTBA, XMMHYECKHH COCTaB. YwyacTie B KJIETOYHOM
MeTaboiu3me.

AHopo

Ponb sinpa B xpamemmu ¥ nepexade reHeTHUecKOH HH(POPMAIMM M B CHUHTE3e GeiKa. dopma u
Kom4ecTBo sigep. [loHaTue o saepHONHMTONIA3MATHYCCKOM OTHOWEHHH. OOl IUian CTPOCHUS
MHTEP(A3HOrO sApa: XPOMATHH, SAPBILKO, SAEPHAs 060JI0UKa, KAPHOILIIA3MA (Hyxkieomiasma).

Xpomarug. CrTpoeHMe ¥  XUMHYECKHH  COCTaB. CTpyKTypHO-XMMHYECKast — XapaKTepHCTHKA
XPOMaTHHOBBIX bubpun, NEPUXPOMATHHOBEIX ¢ubpui, [IEPUXPOMATHHOBBIX u
MHTCPXPOMATHHOBBIX IPaHyJ. POJb OCHOBHBIX M KHCIBIX GEJKOB B CTPYKTYPH3ALMHA U B perynsun
METabOMINYECKOH aKTUBHOCTH XpoMarTvHa. [IOHSTHE O HYKICOCOMAX: MeXaHH3M KOMIIaKTU3aliK
XpOMaTHHOBBIX (ubpuit. IlomaTHe 0 JeKOHIEHCHpPOBASHOM U KOH/ICHCHPOBaHHOM XpOMAaTHHE
(3yXpoMaTuHe, reTepoXpoMaTHHE, XPOMOCOMAX), CTENCHD HX yJacTUS B CUHTETHYECKHX IPOLECCaX.
Crpoenne xpomocomsl. [To10B0# XpomaTHH.

SlnpeiuKo.  SINpBINKO Kak MPOM3BOAHOE XpoMmocoM. IlomaTwe o STIPBIIIKOBOM OpraHu3aTope.
Komngectso u pasmep sipsuuex. Xumuueckuit coctas, cTpoeHue, QyHKuMA. XapaKTepucTHKa



GUOPWILISIPHBIX ¥ TPAHYISPHBIX KOMIIOHEHTOB, MX B3aMMOCBA3b C MHTEHCHMBHOCTHIO cunTe3a PHK.
CrpykTypHO-DyHKIHOHAIBHAS Ta0UIBHOCTD SAPBIIIKOBOIO arlrapara.

Snepnas oGomouxka. Crpoenme u Qyskumu. CTpyKTypHO-QYHKIMOHANBHAS —XapaKTepHCTUKA
Hapy>KHOM ¥ BHYTpeHHEH MeMOpaH, NepHHYKJICapHOrO IPOCTPAHCTBA, KOMIUIEKCHI IIOPHI.
B3auMoCBsA3b KOJMYECTBA SIEPHBIX IOP W WHTEHCHBHOCTH METabOIMYECKOH AKTHBHOCTH KIIETOK.
Caa3b sAepHON 000IOUKM C IHIOMIA3MATHYICCKOM CETHIO; POJIb Hapy)XHOHW MeMOpaHbl B NPONECCe
HOBOOOpa30BaHMsl KJICTOUHBIX MEMOpaH,

Kapuonnasma (myxieonnasma). OU3HKO-XUMUAYECKHE CBOMCTBA, XMMHYECKHH COCTaB. SHAYECHHE B
JKU3HEJIEATETbHOCTH SIpa.

Ocnoguvie NPOAGNEHUA IHCUSHE OeamenbHoOCmU KIemox

CunreTHYeckue IIPOLIECCHI B KJIETKE. B3auMOoCBs35 KOMIIOHEHTOB KJIETKH B Iponeccax anabonmu3Ma 1
karabonusma. [TousTue o CEKPETOPHOM IHKIIC, MEXAHHU3MBI IIOTJIOIICHHA U BBIJICIICHUS IIPOJAYKTOB B
KJIETKE.

Buyrpukierounas perenepanust. O6uias XxapakTepucTuka 1 GHOJIOTHYECKOe 3HaUYCHHE.

Mudopmanuonssie MEXKIIETOUHbIE B3aUMO/ICHCTBUS. ['ymopansHsie, CHHAITHYECKHE,
B32aUMO/ICHCTBHS YePe3 BHEKICTOUHBIH MATPUKC U IIEIEBLIE KOHTAKTHL.

PCaKL‘{HH KJIE€TOK Ha BHEUIHUE BO3IEHCTBUSL. C'I‘pyKI‘}’pHI:Ie H q)}’HKHI/IOHaJ'IBHBIe H3MCHCHHA KIICTOK H
OTICIBHBIX KJIETOYHBIX KOMIIOHEHTOB B IIpolleccax PCaKTHBHOCTH W aJariTallyvu. @uznonoruyeckas u
pelapaTuBHas pereHepaus Ha KJIETOYHOH YPOBHE: CYIUHOCTH H MEXaHU3MBI.

Bocnpouseedenue knemox

Knerounprit muxi. OnpeneneHue MOHSTHS; Talbl KIETOYHOrO IMKIA JUIs KJIETOK, COXpPaHUBUIKX
CIIOCOOHOCTD K JEJIEHHIO, ¥ KJIETOK, yTPATHBIINX CIIOCOOHOCTD K IEIEHHIO.

Mutorryecknit nuxi. Onpenenenne nostus. ®asel mukia (aarepdasa, MuUTO3). buomoruyeckoe
3navenne MuTo3a. Mexamusm. [IpeoGpasoBanue CTPYKTYPHBIX KOMIIOHEHTOB KIETKM Ha PasjIdYHBIX
dTamax MuTO3a. PONb KIECTOYHOro HEHTpa B MHTOTHYECKOM JIeNEHMH KieToK. Mopdoorus
MHUTOTUYECKUX XPOMOCOM.

Ounomuto3. Onpenenenne moHstHs. OCHOBHBIE (OPMBI, GHOJOrMYEcKoe 3HayeHue. IIOHSTHE O
IUIOMAHOCTH  KJIETOK. [lonmmruiommus; MexaHu3Mbl — 0Opa3oBaHHS  [ONMIUIOWIHBIX  KIETOK
(OZIHOSAEPHBIX, MHOTOSIEPHBIX), QYHKIMOHATBHOE 3HAYCHHE STOTO SIBIECHMUS.

Meiios. Ero mexammsm um Guornormyeckoe 3mavenue. Mopdo-dysximonansras xapakTepucTuka
MPOLECCOB pOCTa 1 MU PEPEHINPOBKH, IEPHOIA AKTHBHOIO (yHKIMOHUPOBAHHS, CTAPEHUS U IHOE/H
KJICTOK.



['ubens KiteTok.
Herenepauysi, Hekpo3. OnpeesieHue MOHATHS U ero OHOJIOrHYecKoe 3HaYeHHUE.

Aronto3 (3anmporpaMMupoBanHas rubenpb kiuetok). OmpeneneHue IOHATHS M €ro OMOIOTHYECKOe
3Ha4YCHHUE.

Obmas rucronorus (y4enue 0 TKaHsX)

Txanu Kak CUCTEMBI KJIETOK M MX IPOHM3BOAHBIX - OJMH M3 MEpPApXUYECKMX YPOBHEH OpraHM3alliu
kuBoro. KieTky Kak Belylue 3IEMEHTHI TKaHH. HekieTouHble CTPYKTYPBI — CHMIUIACTBHI M
MEKKIJIETOYHOE BEILECTBO KaK MPOU3BOAHbIE KIeTOK. CuHuuTuy. [IoHATHE 0 KIETOYHBIX MOIYIISIUIX.
Knerounas mnomymsumss (kietounert  tan, guddepon, kion). Crarmyeckas, pacTyias,
OOHOBISIONIAACS KIETOYHbIE MOmyisauud. CTBONOBBIC KIETKM W HX CBOWCTBA. JleTepMHUHALHS U
auddepeHnpanus KIETOK B DSy INOCICAOBATENBHLIX JENEHAN, KOMMMTHPOBAHHE IIOTCHLIHIA.
Huddeponpr. Txamespit THI, reHe3 (rUcTOreHes). 3aKOHOMEPHOCTH BO3ZHHKHOBEHHS M 3BOJIOLMH
TKaHeH, Teopur napawuienusma A.A. 3aBap3una u auBeprenTHou ssomonud H.I'. Xironuna, ux cunTes
Ha COBPEMEHHOM YPOBHEM pasBuTus Hayku. [Ipunmumsr xraccumbuxamwm tramei. Knaccuduxanus
TKaned 1o Gon JIEHmuUry: snmMTeNHaNbHAS TKaHb (IIOTPAaHHYHBIE H JKEIIE3UCTHIC SMUTENINH), TKAHU
BHYTPEGHHEH Cpeabl (KpOBb, COECIMHHUTEILHBIC TKAHW M CKEJICTHBIE TKAHM), MBIIICYHbIE TKAHU
(ckeneTHas MBINIEYHAS TKaHb, CepieYHas MBIIICYHAs TKAHb W IJIAJKAS MBIIICYHAS TKaHb), HEpBHAS
TKaHb.

Boccranosurenbuple  cmoco6HOCTH  TKaHEH — THIBI  (DE3MONOTMYECKO pereHepaluu B
OOHOBISOUMXCA, TAOMIBHBIX U CTAIHOHAPHBIX KJIETOYHBIX TOMYJISIUAX, pelapaTuBHas pereHeparus.
Kowmmencaropro-npucnocoburensHple U afanTalOHHbIe U3MEHEHUs TKaHeH, X [peIeibl.

4.1. DnuTendaibEbIe TKAHH

Obuwas  xapakrepuctuka. Vcrounuku passutus. Mopdo- (yHKUMOHAIEHAS M TeHeTHYecKas
Kaccu(puKanus MU TETHATBHON TKAHH.

[Toxpoeusie snuremun. ITorpanmysocts mnonoxkenus. CTpOeHHE OXHOCIOWHBIX (omHOpSIIHBEIX M
MHOTOPS/IHBIX) M MHOIOCIOHHBIX SIHMTENHEB (HEOPOroBEBAIOIINX, OPOTOBEBAIOIINX, HEPEXOIHOrO).
[Ipunumnet cTpykTypHOH oOpraHusanud ¥ (QyHKIHE. B3auMoCBS3b MOp(hO-  (QYHKIHMOHANBHBIX
0COOEHHOCTEH SIUTEHATBHOH TKAHH C e IIOIPAHUYHBIM TIOTI0KEHHEM B OPraHH3Me.

bazanbhas wmemOpana: crpoeHue, ¢yHKUMH, npoMcxoXaeHHe. OCOBGEHHOCTH MEKKIETOUHBIX
KOHTAKTOB B pasiMYHBIX BHJAAX ONHTENHsA. ['OpusoHTanpHas M BepTUKATbHAS AHH30MOPHHOCTS
SMUTENHATBHBIX MIACTOB. I10NAPHOCTE SMHUTEIMONUTOB U HOPMbI TOIAPHOH MubhepeHIHpOBKE uX
KJIETOYHOH 00010uKkH. LluTOKepaTHHBI KaK MapKepbl pa3IHYHBIX BHIOB SIHTEIHATBHBIX TKAHEIl.
Dusponoruyeckas M penapaTHBHAas ~pereHepanus OSmuTeads. Pomb  CTBOJOBBIX KICTOK B
SMATETHATBHBIX KIETKaX OOHOBIIAIOMIEr0Cs THIIA; COCTaB M CKOPOCTH OOHOBJEHHs BX 1U(HEpOHOB B
Pa3IUYHBIX SIUTETHATBHBIX TKAHAX.



Kenesucrerit srurenuii. OcobennocTH CTPOCHHA CEKPETOPHBIX BSIHTCIHOIHTOB. LIHTOIIOI‘H‘ICCK&SI
XapaKTCPpUCTHKA OSHHUTCIHONMTOB, BBIAC/IAIOIMMX CEKPET II0 TIOJIOKPHHOBOMY, alOKpHHOBOMY M

MEPOKPUHOBOMY THILY.

Kenespl, nx xraccupukanus. XapakTepuCTHKa KOHLEBBIX OTHENOB W BBIBOJHBIX IIPOTOKOB
OK30KPUHHBIX Keje3. OCOOCHHOCTH CTPOEHUS SHIOKPHHHBIX HKEJIE3.

4.2. Txanu BHYTpeHHEH CpeIbl
Kposo.

OcHOBHbIE KOMIIOHEHTB! KPOBH KaK TKaHH — IUIa3Ma M (QopMeHHBIE dneMenTsl. OYHKIUM KPOBH.
Conepxanne GopmMeHHBIX 2]IEMEHTOB B KPOBH B3pOCIOro yejioeka. Mopmya kposH. BospacThsle u
II0JIOBBIE OCOOCHHOCTH KPOBH.

Oputpouutsl: Pasmeprl, dhopma, crpoenre W (QyHKIMM, KIACCHGUKAIMSA SPUTPOLHTOB IO dopme,
pasmepam ® creneHH 3penocTd. OCOGEHHOCTH CTPOEHHS IUIA3MOJIEMMBI JPHTPONHTA M €ro
nuToCKeneTa. Buibl remoriobuna u cBs3b ¢ Hopmoit spuTponmTa. PETHKYIOIUTEL.

Jleiikoumrer: Knaccudukanus u obmas XxapakTepucTHKa. Jlelixonurapaas Gopmyia. ['panHyIonUTH -
HEATPOGUIBI, 203uHOUILL, Ga3opuiIbl, HX COJICpJKaHue, pasMepsl, (GopMa, CTpOEHHE, OCHOBHBIE
dynkiun.  OCOGEHHOCTH CTPOGHMS CIELH()HIECKUX TIPAHYL. AIPAHYIOUATS] — MOHOIHTEL
MUM(OLMTEL, KOJIHYECTBO, pa3Mephl, OCOOEHHOCTH CTPOCHHs M (DYHKIAH. Xapakrepuctuka T- u B-
TUM(POLUTOB — KOJIHYECTBO, MOP(O- QyHKIMOHANBHEIE 0COGEHHOCTH.

Kpossbie miactunku (tpoMGormTs): Pasmepsl, cTpoerue, byuxms.

Jumaha.

JInmdonnasma u popmenusie iementsl. CBA3b ¢ KPOBBIO, IIOHATHE O PEUUPKYIIALUY TAMDOLIUTOB.
['emonoss u aumehonoas.

OMOpHOHATBHEIA remMono?3. PassuTHe KpoBH Kak TKaHu (rucrorenes). ITocTamGpuoHATLHEIH
reMornoss: (pu3uonoruyecKas pereHepanus Kposd. [TOHSTHE O CTBONOBBIX KIIETKaxX kpoBu (CKK) u
KononueoOpasyronmx eaununax (KOE). XapaKTepucTHKa MOJHIOTEHTHBIX IPEIIECTBEHHUKOB
(CTBOJIOBBIX KOMMHTHPOBAHHBIX KIJIETOK), YHHIIOTEHTHBIX NPEIIeCTBEHHUKOB, ONacTHLIX (opM.
Mopogonormaeckn HenaeHTHGUIEPYeMBIE B MOPDOTOTHIECKY UICHTHQUIHUPYEMBIE CTallUU Pa3BUTHS
KJIETOK KPOBH (XapaKTePHCTHKA KIETOK B JU((epoHax: IpUTPOIHTOB, IPAHYIOLUTOR , MOHOLMTOB, T-
muMporuTos, B- nEMOOLUUTOB M KPOBSHBIX ILIACTUHOK (rpombomuroB). Ocobennocty T u B-
muM}o1I093a Bo B3pociioM opranusme. Peryisims remonossa u mmdonossa, POJIb MUKPOOKPYIKEHHU.

4.3, CoelMHUTENBHBIC TKANH



OOmias xapakTepucTHKa COeJMHMTENbHBIX TkaHed. Kiaccuduxamus. VICTOUYHMKH —pasBUTHS.
['ucrorenes. Bkiax OTeYeCTBEHHBIX YUCHBIX B M3yYEHHE COEIMHUTETLHON TKAHH.

Bonoxknucmasn coedunumenvnas mramo.
Knaccuduxanus.
Puixaas sonoxnuemasn COEOUHUMENbHAST KA.

KiteTkn prrxiioit BOJOKHUCTOH COeMHHUTENbHOM TKanu. PuGpo6iacTs, puOPOIHATEI (bubpoxiacter),
MHOGUOPOOIACTBL, MX TIPOMCXOXKICHHE, CTPOCHHE, Y4YacTHE B IPOIECccax bubpriorenesa.
Maxpodaru, uX NpoHCX0KICHHE, BHbI, CTPOCHHE, POJIb B 3AMUTHBIX PEAKUHAX OPraHU3Ma, OHITHE
O CHCTEME MOHOHYKIICApHbIX (aronuros. HeHTpoduibhble IeHKOMMTE, MX POMb B 3aI[UTHBIX
peaKkuyaxX opraHu3Ma. AJUNOUMTEI (KMPOBBIE KICTKH) Oenod u Oypod JKMpOBOH TKaHW, HX
IPOUCXOKIECHUE, CTPOCHUE ¥ 3HAYeHHe. |[epuIuTs! (aIBEeHTHIMATBHEIE KIIETKH), UX IPOUCXOXAEHHE,
CTpOeHHe X (YHKLMOHATbHAS XapaKTepHCTHKA. [liasvarwdyeckue KIETKH, HX IPOHUCXOXKIICHHE,
CTpOCHHME, POk B HMMMyHuTeTe. Ty4Hbie KiIeTkH (TkaHeBble 0a3o(uiIBI), WX IPOMCXOXICHHE,
crpoenne, GyHKuuy. [larMenTHEIE KICTKH, HX [IPOXCXOXIEHHE, CTPOCHHE, (YHKIHS.

Mexkiierounoe BemectBo. OGuas xapakTepucTika i crpoesue. OCHOBHOE BEIIECTRO, €ro usuxo-
XHMITCCKHE CBOUCTBA U 3HaveHue. KoJiareHoBble M 3J1acTHYECKUe BOJOKHA, MX POJIb, CTPOCHHE ¥
XUMHUYECKUH coctas. lIpeicTaBienne 0 pasiTHYHbIX THIIAX KOJUIATEHA U HX JIOKAIM3AIUA B OpraHu3Me.
Pernkyspreie Bostokna. [TpoHCX0XKIEHIE MEXKKIETOYHOTO BemmecTBa. Bo3pacTHble H3MeHeH s

BiavmooTHOmEH S KPOBH U PLIXJION BOTOKHUCTOMN COCAMHUTENBHON TKAHM.

DyHKUMOHUPOBAHHE JICHKOLUTOB B PHIXJIOH BOJTOKHUCTON COEMHUTENBHON TKAHH. Bzaumoneiicrue
COCTIMHUTCIIEHOTKAHHBIX KIETOK U JICHKOLUTOB B IIPOIECCaX I'MCTOr€He3a, PEreHepaliy U 3alUTHEIX
peaKuuAX OpraHu3Ma.

Ilnomnas 6onoxHucmnas coedunumensHas mxkans.
Ee paznosuimoctu, crpoenue u Qynkimu. CyXoxKuine xak Opra.
Cneyuanusuposannvie coedunumenvuie mxanu.

Petuxynsapuas TkaHb, CTpoeHHe, THCTOGU3HOIOTHS U 3HAYCHUE. JXKupopas TKaHb, €€ pa3HOBHIHOCTH,
CTpOCHHE M 3Ha4eHue. IlurmMenTHas TkaHb, 0OCOBEHHOCTH CTPOeHHs W 3Havenme. CIM3HUCTAS TKAHb,
CTpOCHHE.

Crenemnble mranu.
OOfmas xapakTepucTHKa CKENETHBIX TKAaHeH. Knaccuduxarus.

Xpsuyesvre mranu.



OOwast xapakrepucTuka. Buisl XpsieBod TKaHW (IHaNMHOBAs, 3JIACTHMYECKas, BOJOKHHUCTAs).
XpsleBple KIETKM - XOHAPOOIACThI, XOHAPOUHUTH! (XOHIAPOKIACThI). M30reHHBIE IPYIIBI KIETOK.
['ucroxumuyeckass XapaKTEpPUCTHKAa ¥ CTPOEGHME MEXKKIETOUYHOrO BEIIECTBA pAa3IMYHBIX BHJIOB
XpAILIEBON TKaHU. XOHAPOreHe3 U BO3PACTHBIC U3MEHEHUS XPAIEBBIX TKaHel. CTpoeHe CyCTaBHOIO

XpsilIa.
Kocmnvie mranu.

Obmas xapakrepuctuka. Kiaccudukanws. KieTku KOCTHOM TKaHM: OCTEOIMTHI, OCTEOOJIACTEL,
ocTeoKsacTel. MIX muTo- (QyHKIMOHANbHAS XapaKTepucTHKa. MEKKIETOYHOE BENIECTBO KOCTHOM
TKaHH, ero (QU3MKO-XMMUYECKUEe CBOMCTBA M CTpoeHue. [ pyOOBOIOKHMCTAs KOCTHAs TKaHb.
[Inactunyatas (TOHKOBONOKHUCTAS) KOCTHAs TKaHb. VX JoKamusaunus B Opraiusme ud Mopho-
(yskumoHanbHBIe OCOOEHHOCTH. I'MCTOreHe3 u pereHepaus KOCTHBIX Tkasedl. BospacThble
u3MeHeHus. GakTopsl, OKa3pIBAIONINE BIUSHAE Ha CTPOEHUE KOCTHBIX TKaHe#. KocTh kak opram.

Mpviweunvie mrkanu.
Obm1ast XapaKTepHCTUKA ¥ IECTOrCHETHIECKAS KIACCH(DUKAIHS.

Vicuepuennas  comartmdeckas — (HOIEPEYHO-IONOCATAs) — MBINEYHAs  TKAHb, €€  pasBUTHE,
Mopgonoruyeckas ¥ (yHKUMOHATbHAS XapaKTEPUCTHKH. MMKPOCKOIMYECKOE M 3IEKTPOHHO-
MUKpOCKonudeckoe crpoerne. CTpoenne MUOQHOPHILTBL, €e CTPYKTYPHO-DYHKIMOHAIBHAS ¢IMHUNA
(capxomep). MexaHu3M MBILIEYHOrO COKpaIeHHs. THIBI MBINIEYHBIX BOJOKOH M MX WHHEPBAIIHA.
MoropHas  enunmMua. MuocaTe/UMTONMTEL.  Peremepanus — MBIUEYHOM  TKAHW, 3HAYEHHE
MHUOCATEJIMTOLUTOB.

Mpema kax oprad. CBA3b ¢ CYXOXKUIHEM.

Vicuepuennas cepnednas (MONEPEYHO-TONOCATAs) MbIIIEYHAS TKaHb. VICTOMHHK Da3BHTHS, STallbl
rucroresesa. Moppo- GpyHKnuoHambHas XapakTepUCTHKa pabo9uX U IPOBOMAIINX KapAHOMUOIIATOB.
Bosmoskaoctu pereneparmu. ITponeccsl ceKpen B MEOKapJIE.

Hencuepuernas (rmamkas) Menmednas TkaHb. Mcrounuk passutms.  Mopdomoruyeckas u
ynximonanbHas XxapakrepucTuka. Perenepanus,

Muoueipanbaas TKaHb. ICTOYHUK PA3BUTHS, CTPOCHHE U (DYHKIHAS.
Muouzsble 1 MOITIUTEMAIBHBIE KIeTKH. Mlcrounnky passutus. Ctpoenue. OYHKIWHA.
4.4. HepBHas TKaHb

Ofmias  XapakTepuCTHKAa HEPBHOM TKaHH. DMOPHOHANBHBIA THCTOTrCHES. Huddepenmpopka
HeHpoOiacToB 1 rimo6nactos. [TousTHE 0 pereHepauuu CTPyKTYPHBIX KOMIOHEHTOB HEpBHO TKAHH.



Hewiporuter  (mediponsr). Mcerounmkm  pasButus. Mopgonorudeckas W (QyHKIHOHAIbHAS
Kraccuukanus. OOmmi nnan crpoeHus HefipoHa. MUKpO- M yIbTPaCcTPyKTypa MepuKkapuoHa (Tena
HeHpOHa), akcoHa, MeHApuToB. Turpouanoe BemecTBo (cybcramums Hucens) u nedpoduGpuiiisL.
OcobenHOCTH LHUTOCKEIETAa HEHPOLHUTOB (HelpoduiaMenTsl 1 HelpoTpy6ouky). Poirs miasMoseMmel
HEHPOLKUTOB B PELEINY, [€HEPALMH U IPOBEICHUM HEPBHOTO UMITYJIbCa. TpaHCcIopTHEIE IPOIECCH B
LUTOMIa3Me HEHPOHOB. AKCOHAIBHBIA TPAHCIIOPT — AHTETPAIHBIA ¥ PETPOrpanHblif. BeicTphii 1
MEJUICHHBIH TPaHCIIOPT, POJb MUKPOTPYGoUek B OpIcTpoM Tpancnopre. ITonsaTue o HelipomMenmaTopax.
CexperopHble HEHPOHBI, OCOOEHHOCTH HX CTPOCHHs U GyHKims. Ousnonoruyeckas rubes HelpoHOB.
Perenepanus HelipoHOoB.

He#tpormms. Obmas xapakrepucruka. Merounnky passutus rimoruros. Kiaccuduxars.

Maxporims: Onuroaesaporius (OIUroAeHIPOIUTEl — IIBAHHOBCKHE KJICTKH, MAHTUNHBIE TIHOMTEI
— KJIETKH-CaTeJUIUTHI), aCTPOriusl (IU1a3MaTUYECKUE M BOJIOKHUCTHIE aCTPOTJIMOLMTEI) M ATIECHIMMHAS
rHs (TAHUIATEL U STUTETMOMIHAS TIIHs).

Muxporus.

Hepenbie Bonmokma. O6mas xapakrepuctaka. Kmaccubpuxaums. OcobeHHocTH thopmupoBaHuUs,
CTpoeHuss U (PyHKUMM OE3MHETMHOBBIX M MHEIMHOBBIX HEPBHBIX BOJIOKOH. [IOHATHE 06 OCEBOM
UMIMHAPE ¥ ME3aKCOHE. YIIbTPAMUKPOCKOIAYECKOE CTPOEHHE MHEIMHOBON OGOIOYKH — HAceuek
[munra-Jlantepmana, mepexsatos Pausse. Jlerenepanus u pereHepartis HEpBHLIX BOJIOKOH.

Heperrie oxomvanns. O6mas xapakrepuctuka. Knaccuduxarms. Penentopuele (4yBCTBUTEIIBHBIE)
HEPBHBIC OKOHYAHMSA - CBOOO/IHbIC M WHKAINCYIMPOBAHHbIE (IIaCTHHYATHIE Tenbua [lavgunu, Tenbna
Pybounn, Maiicuepa, konbbi Kpayse), HepBHO-MblIeUHbIE BEPETEHA, HEPBHO-CYXOXKHUIILHBIE
BCPETCHA, KOMIUIEKC KIeTKM Mepkeis ¢ HepBHOM TepMuHANBIO. DP(PEKTOPHBIC OKOHYAHHS -
ABUTATEIILHBIE U CEKPETOpHBIE. HepBHO-MBINIEYHOE OKOHYAaHME (MOTOpHAs OJAIIKA) B CKEJETHBIX
MBIIINAX ¥ B TIIAIKOH MBIICYHON TKaHU. CeKpeTOpHBIe (HeHPO-)KEIE3UCThIE) HEPBHBIE OKOHYAHUS.

Cunancel. Knaccuduxanms. MexHepoHaTbHbIE JIEKTPHUECKIE ¥ XUMHUIECKHE CHUHAIIChI, CTPOCHHUE U
MEXaHH3MbI I€PENavH BO3OYKICHAS. Y IBTPaCTPYKTYpa XMMUIECKAX CHHAHCOB - [IPECHHANTHYECKAS
Y MOCTCHHANTHYE-CKask YaCTH, CHHANITHYECKHE IIy3bIPbKH, CHHAHTHYECKas! IENb. XOJTMHEPTHIECKUE 1
ajpeHepruveckue cuHancel. HeHpomenmaTopsl M JIOMAHECHIEHTHO-THCTOXHMAYECKHE METONbI HX
BBIABICHUS. PedekTopHbIe 1yrn Kak MOp(OIOrmIeckuil Cy6eTpaT CTpoeH s HEPBHON CHCTEMBI, UX
9YBCTBUTEJILHEIC, ABUTATEIBHBIC U aCCOMMATUBHBIC 3BEHbS.

5. YacTrHas rucroxorus
5.1. HepBHas cucrema

Obmas xapakrtepucTuka. MCTOYHUKH ¥ X0 oMOpuonanmbHOro passutus. Hepsmas Tpybka m ee
nupepeHIMpoBKa Ha BEHTPUKYISAPHYIO, CYOBEHTPHKY/IAPHYIO (KaMOHaIbHYIO), HPOMEKYTOUHYIO



(nUTanieByoo) ¥ MapruHaIbHYI0 30HEL. HepBHBIN rpeOeHb W HEpBHBIE IUIAKOIbL, UX AU(QdEepeHIMPOBKa.

[TocTaMOpHOHANBHBIH FHCTOTEHES.
Ilepughepuuecran nepenas cucmema.
Heps. Crpoenue, TkaHeBoi cocTaB. Peakuus Ha IOBpeXI€HUE, pEreHepalysl.

YyBCTBUTENIBHBIE HEPBHBIC Y37Ibl (CIHHHOMO3TOBBIE M yepenuble). CTpoeHde, TKaHEBOH COCTaB.
XapaKkTepHuCTHKA HEHPOHOB U HEHPOTIIHH.

UeHmpa.-’IbHaﬂ HepeHas CucmemMd.

Crpoenue ceporo um Genoro BemiectBa. [lomsrwe o pediexropuoil ayre (HEHpOHHBIH COCTaB U
MPOBOJAINME IIyTH) M O HEpBHBIX HeHTpaX. Crpoenme 000/109eK MO3ra — TBEPAOH, MAyTHHHOM,
markoi. CybaypansHoe U cyOapaxHOMIAIBHOE IPOCTPAaHCTBA, COCYAUCTRIE cruteTenust. OCoOeHHOCTH
CTPOEHHS COCY/I0B (CHHYCHI, TEMOKAMUIUIAPH) HEHTPATLHON HEPBHOM CHCTEMBI.

Cnanoit mo3r. Obmas xapakTepucTuka ctpoeHus. CTpoeHue CEporo BEIECTBa: BUJbI HEHPOHOB U MX
yyactue B oOpasoBanuy peIeKTOPHBIX IYyr, THIBI IIMOLHUTOB. Slapa ceporo Bemecta. Crpoenue
Oenoro BenecTBa. JKejry JOUKM MO3ra B CIIMHHO- MO3I0Bask JKUJIKOCTD.

Lonoenot moze.

OOwmias XapakTepuCTHKa CTPOEHMS, OCOOEHHOCTH CTPOCHMS M B3aMMOOTHOIIGHMS CEPOro M GeIoro
BELIECTBA.

Kopa Gospiiux mosrynapuif roroBHOro Mo3ra. OMOPHOHANBHEI ¥ MOCTIMOPUOHAIBHBINA IHCTOICHES.
[{uToapxuTeKTOHMKa CI0eB (IUIACTHHOK) KOpBl Oompmiux mojymapuil. HeHpoHHBIA cocTas,
XapaKTepUCTHKA IMUPAMUIHBIX HEHpOHOB. [IpencraBnenne o KOIOHKAX W MOJYJILHOM OpraHu3anuu
KOpbl. MexHeHpoHabHBIE CBA3H, OCOOCHHOCTH CTPOCHHSI CHHANCOB. TOPMO3HBIE HEHPOHBL.
['mmonuTsl KOpbl. MUENOApXUTEKTOHUKA — palMalbHble M TaHTeHIHAIbLHBIE HEPBHBIE BOJIOKHA.
OcobGeHHOCTH CTPOEHHs KOpPbl B JIBHTATEBHBIX 30HAX M LEHTPATHHBIX OTAENaX aHATH3aTOPOB.
["emarosnuedamryeckuit 6apbep, ero crpoeHne u QyHKIHUS.

Moszxeuox. CTpoerue u HEHPOHHBIH COCTaB KOPbI MO3Keuka. | pylIeBHIHbIE KICTKH, KOP3HHIATHIE U
3BE34aThlc HEHPOLMTHI, KIETKH-3epHA. AddepentHsle u 3bdepeHTHBIE HEPBHBIE BOJOKHA.
Mesxneliponanbnble CBA3H, TOPMO3HbIE HeHponbl. Kiy6ouek Mo3ikeuka. [ IHOMUTE MO3KEUKA.

Aemonomnas (secemamusnas) nepenas cucmema.

Obmas xapakTepucTuKa CTPOEHUs NEHTPANbHBIX U NEPUDEPUIECKIX OTAEIO0B HAPACHMIIATHYECKOH 1
cummaTydeckoi  cucreM. Crpoenue u  HEHPOHHBIH COCTaB TaHINIMEB (OKCTPAMYpPAIBHBIX H
HHTpaMypaibHbIX). [Ipe- u mocTranrirnoHapHbie HEPBHBIE BOJIOKHA.

5.2. Cencopnas cuctema (Oprausl 4yBCTB)



Knaccudpuxamms. OOmmid  OpUHIMI — KJIETOYHOW — OpraHU3alMi  pEleNnTOpPHBIX  OT/IENOB.
HeitpoceHncopHble ¥ CEHCOMUTENUANBHBIC PELENTOPHBIE KISTKH.

Opean 3penus.

Ob6mas xapaxrepucTuka. VICTOYHUKH O5MOPHOHANBHOrO pasBUTHA W Iucroreses. OOwmmi man
cTpoenus riasHoro s6goka. O601I0YKH, WX OTHENBI U IMPOM3BOJHBIEC, TKAHEBOM cocTaB. OCHOBHBIE
(GyHKIMOHATBHEIE anIapaThl: AUONTPUIECKUH, aKKOMOIAIMOHHEIN U perenTopHbii. CTpOeHUE U POilb
COCTaBIIIOINMX WX POrOBHUIBI, XPYCTalMKa, CTEKIOBHIHOIO Tejla, paay’KKu, ceryarku. HelpoHHbIi
COCTaB W TIIMOUATHI CeTYaTkH, uX MopdodyHKumOHANbHAS XapakTepucTuka. CTpoenue wu
nato(GU3HONOrus MaNOYKo- M KOJOOYKOHECYIHX HEHpoHOB ceTyaTku. OCOOEHHOCTH CTPOEHUS
UEHTPAIBHON SMKHM JUCKA 3DUTENBHOrO HepBa. [IMIMEHTHBIA ONUTENUi CETYaTKd, CTPOCHUE U
3Hayenne. (OCOOEHHOCTH KpOBOCHAOXEHHs IJIAa3HOTO A61I0Ka. Mop(oJOrH9ecKre OCHOBEI
LUUPKYISAIUM BHYTPHIIa3HOM XUAKOCTH. Bo3pacTHeIe H3MEHEHUS.

Benomorarensabie opraubl riasa (BeKu, ClIe3HbIH anmapar).
Opaan obonanus.

OObwas xapakrepuctuka. OMOpronansHoe passurre. CTpOEHHE M KJIETOUHBIH COCTAaB 0GOHSTENBHOM
BBICTHJIKM: PEHENTOPHbIC, IOMAepKUBalomue u OasanbHble INETKH. [HcTodusmonorns opraxa
o6onsHus. Bo3pacTHble u3MeHeH s

Opzan exyca.

Obmrast xapaxrepuctuka. OMOpuoHanbHOE pasButve. CTpOEHHE M KIETOYHBIH COCTAB BKYCOBBIX
MOYCK: BKYCOBBIE, NOAACPXKUBAIOME U OasanbHBle KIeTKH. VIHHepBalMsl BKYCOBBIX ITOYEK.
['ucrodusmonorus oprana Bkyca. Bo3pacTapie H3MEHEHHUSL.

Opzanvl cnyxa u pagnogecus.

OGmas xapakrepucTuka. OMOpHOHambHOe passuTHe. HapyXHOE YXO: CTPOEHHE HAPYKHOTO
CIIyXOBOro Ipoxoja 1 Oapabannoi nepenosku. Cpesee yxo: XapaKTepUCTHKA SITHTENHS Oapabannoit
OTOCTH M  CITyXOBOH TpyObl. BHYyTpeHHee yX0: KOCTHBIA M [EPENOHYATHIH JIACHPHHTEL.
Becrubynspras 4acTh HepenoHYaToro JaOGWpHHTA: SIUIHITHYCCKAN W cepuyeckuil MEIIOYKH U
IONYKPYKHbIE KaHalbl. KX penenTopHBIC OTHENBI: CTPOEHHME M KJIETOYHBIH COCTAB INATHA U
ammyJApHEIX rpebemikos. Muneppamms. ['neropusuonorus sectubyspHoro nabupunta. Y IuTkoBas
4acTh MEPENoHYaTOro JabMpUHTA: CTPOCHHE YIHTKOBOIO KaHalla, CTPOCHHE M KIETOUYHBIH COCTaB
CIMPANBHOrO OpraHa, €ro wMHHepBauui. [MCTOQuU3MONOrMA BOCIPHATHS 3BYKOB. Bo3pacTHbie
H3MEHEHUS.

5.3. Cepaeuno-cocynucras cucremMa

Crpoenne 1 5MOPHOHATBHOE PA3BUTHE CEPICIHO-COCYLHCTOM CHCTEMBL.



Kposenochbie cocyobt.

OOupe MpUHLUIIEI CTPOeHHUs], TKaHeBoi cocras. Kiraccuduxauust cocynoB. 3aBHCUMOCTE CTPOEHHs
COCYIOB OT TeMOJAMHAMMYECKHX YCIOBHH. Backymapusamust cocyxoB (COCyAbl COCYJIOB).
HeliporymopanbsHas peryisuus cocymoB. llocTHaranbHble H3MEHEHHMS B COCYIOHMCTOM CTEHKE.
Perenepanus cocy1oB.

Aprepun. Krnaccuduxamums. OcoOeHHOCTH CTpoeHHS ¥ (QYHKUMH apTepdil pasIudYHOro THIIA:
MBILIEYHOT0, MBILIEYHO-3IACTHYECKOr0 U nacTudeckoro. OpranHsie 0COOEHHOCTH apTepHii.

MUKpPOLMPKYIATOPHOE PYCIIO.

ApTepHoibl, X ponk B KpoBooOpamenun. CtpoeHue. 3HaUCHHUE IHAOTCTHOMUOLMTHEIX KOHTAKTOB B
TUCTO(MU3UOJIOIHH APTEPHOIL.

[emoxanmmmunspel. Knaccuduxanus, ¢yHkuus u crpoenue. MopdoJoruyeckue OCHOBBI Mpolecca
MPOHUIAEMOCTH KaIlMJUISPOB U perynsuuy ux Gyunknuit. Opranupie 0COOEHHOCTH KalUUISPOB.

Benyiel. @yHKIMOHATBHOE 3HAYEHUE U CTPOCHHE.

ApTepHOJIOBEHYIAPHBIE aHACTOMO3bL. 3HaueHue Uil KpoBoobpanienus. Kiaccuduxaums. CrpoeHue
apTEepHOJIOBEHYJISIPHBIX AHACTOMO30B Pa3IMYHOr0 THIIA.

Benpl. CTpoeHre CTEHKM BEH B CBS3H C TeMOAMHAMHYECKMMH yCnoBusmu. Kiaccupukanus.
Oco0eHHOCTH CTPOEHHUS BEH PA3IMYHOrO THIA (MBIIIEYHOTO U OGe3mbimedHoro). CTpoeHue BEHO3HbIX
Kinanatos. Opranapie 0COOCHHOCTH BEH.

Jlumpamuueckue cocyowi.

Crpoenne u xinaccuduxamus. CrpoeHue muMPaTHYECKUX KaNWUIAPOB U DPasIHYHBIX BHIOB
mamparudeckux cocynos. Ilomsrne o smMmdpanruone. Vyactue nuMdaTHUecKuX KaIMULIPOB B
CHCTEME MHKPOLUPKYIISLIHHI.

Cepoye.

OmOpuonansroe passutue. CTpOeHHE CTEHKH Cep/la, ero 060JI09eK, KX TKAHEBOH cocTaB. DHI0KAp/
U Kianasel cepaua. Muokapa, ocoOeHHOCTH KpoBoCHaOKeH¥us, perenepanyy. [IpoBoasmas cucrema
cepaua, ee MOpho- (yHKUMOHAIBHAS XapaKTepUCTHKa, 3HadeHme B pabore cepmua. Ilepukapi.
Buyrpuopranssie cocyns! cepaua. Munepsauus cepaua. Cepaue HoBoposkaensoro. Ilepectpoiika u
pasBHUTHE Cepiilia [ocie pox/aeHus. Bo3pacTHelie n3menenus cepaua.

5.4. Cucrema OpraHoB KpOBETBOPEHHS M UMMYHHOM! 3aLUMTHI



Ofmast xapaKTepUCTHKA CHUCTEMbl KPOBETBOPCHHS U MMMYHHOU 3amuThbl. OCHOBHBIC MCTOYHHKH H
sTanel (HOPMHUPOBAHUS OPraHOB KpPOBETBOPCHUS B OHTOreHe3e 4YesoBeka. Me300/1acTHIYECKHH,
renaToMIUIEHOTUMUIECKHH B MEIYIAPHBIA 3Talbl CTAHOBJICHUSI CHCTEMBI KPOBETBOPEHHSL.

Llenmpanvruvie opeansv KPOGeMEOPEHUL U UMMYHOZEHE3A.

Koctapiit mosr. Obmas xapakrepuctuka. CTpoeHue, TKaHEBOM COCTaB U (YHKIMH KPACHOIO KOCTHOTO
Mo3ra. OCOGEHHOCTH BaCKyJISIpU3AlMH ¥ CTPOCHHE I'eMOKAMMILIIPOB. [IOHATHE O MHKPOOKpYKCHHH.
JKeirrsii koCTHBIH MO3r. PassuTie KOCTHOTO MO3ra BO BHYTpUyTpoOHOM mnepuosne. OcoBEHHOCTH Y
JACTe# ¥ BO3PACTHHIE W3MCHEHHUS. BO3MOXHOCTD MMOBPEXKMAIOMIEr0 JEHCTBUS HAa KOCTHBIA MO3T
pajialiy B CBsA3K € €ro Mopo- QyHKIMOHAIBHEIME 0COOEHHOCTSIMH. Pereneparms KOCTHOIO MO3Ta.

Tamyc. DOmGpronamsroe passutue. Ponp B imumdonosse. CTpoeHue U TKAHEBON COCTAB KOPKOBOIO U
Mo3TOBOro BemecTsa. Backynspusanus. CrpoeHume u 3Ha4YeHHE TIeMaTOTHMHYECKOTO Oaphepa.
Bpemennas (akumueHTanbHas) W BO3pacTHAs WHBOJIONHMS THMYCA. DIUTEIHATLHbIE CTPYKTYPBI
THUMYCa ¥ UX POJIb.

Ilepughepuneckue opzamvl KpoGemeOpeHUs U UMMYHOZEHE3d.

Cenesenka. OwmOpuonanbHoe pasutwe. CTpoeHMe H TKaHEBOH cocTaB. T- #  B-  30HBL
Kposocnabixenue cenesenku. CTpyKTypHBle ¥ (QYHKIHOHATLHBIE OCOOEHHOCTH BEHO3HBIX CHHYCOB.
Wunepranus.

Jlumdarnyeckne y3np. Obmas Mopho-  DyHKIHOHATBHAS XapaKTepuCTHKa. DMOpPHOHAIBHOE
passutue. CTpoeHne U TKaHeBol cocTas. KopkoBoe H MO3roBoe BEmECTBO, NAPaKOPTHKAIBHAS 30HA.
Mx mopdo- dynximonanbHas xapaKTepiucTika, KIeTOuHbIH coctas. T- u B- 3ompr. Cucrema CHHYCOB.
Backynspusarms. Posis KpOBEHOCHBIX COCYZOB B PasBHTHH H HCTO(U3UNONOrUY TuM(aTHUIECKIX
y3noB. Mnxepsauus. Bospactrbie n3vmenenus. OCOGEHHOCTH y HOBOPOXKICHHBIX.

Jlmvdonrsie 00pasoBaHus B COCTABE CIM3UCTBIX 06O0JOYEK: THMpATHIECKHE Y3€IKA B CTEHKE
BO3JYXOHOCHBIX IYT€H, MHUINECBAPHTENBHOIO TpakTa (OJMHOYHBIE M MHOXKECTBEHHBIE) M IPYIHX
opraoB. VX cTpoeHue, KIeTOYHBIN COCTAB U 3HAYCHHUE.

Mopdgonozuueckue ocrosul 3auumneix peaxyuii opzanuzma.

Bocnanenue, saxusnenue, BoccranoBnenue. KIeToOuHBIE OCHOBBI BOCHATUTEIBHOMN peakmun (pojib
HEHTPOPUILHBIX ¥ 6230 HITBHBIX JIEHKOLUTOB, MOHOIUTOR), IPOLIECCOB 3aKHBIICHHUS paH.

Vimvynurer. Bujpl. XapakTepicTuka OCHOBHBIX KIETOK, OCYIIECTBIISIONHX UMMYHHBIE PEAKIUH -
HEUTPOQUIbHBIX JIeHKOIHUTOB, Makpoparos, T- muambormros, B- JTUMQOLUTOB, IIA3MOLUTOB.
IlonsTre 06 amTMreHax W aHTUTENaX. AHTHICHHE3aBHCHMAs M AHTHICH3aBHCHMAS nposudepanus
numponutos. IIponeccsr mumdonossa B T- u B- 3aucumMbIx 30HaX nepudepUIecKux JTUMOOUIHBIX
opranop. Ilonsrtue o mupkymsmmm u peumpkysgun T- w B- mamdonuros. ['ymopanpubiil u
KJIETOYHbIH HMMMYHHTET — OCOOEGHHOCTH Koomepauuu wmakpodaroB, T- u B- TUMQOLHUTOB.
O dexTopHble KIETKH H KICTKH IaMATH B TyMOPATBHOM H KICTOYHOM umMMyHHTETE. EcTecTBeHHbIe



kuutepsl. [Tnasmarugeckue kneTku u cTaguu ux xuddepesmanuy. Peryisuus IMMYHHBIX peaKyii:

LU TOKUHBI, FOPMOHBL
5.5. DHIOKpUHHAs cUCTEMA

OOmas XapakTepucTHKa OSHIOKPHHHOW cucTeMbl. lleHTpajibHble ¥ nepuepuvecKue 3BEHbA
OH/IOKPUHHOM cucTeMbl. [loHATHE O ropMOHaX, KIEeTKax-MHIUEHSX H MX DPEIeNnTopax K rOpMOHaM.
Mexanu3Mel perynsiuu B 9HIOKPHUHHOM CHCTEME. Knaccudukanus sHIOKPUHHBIX XKETe3.

Tunomanamo-zunoghusapras HetipocexpemopHas cucmema.

[anoranamyc.  HeHposHIOKpUHHBIE HEHPOHBI KPYNHOKIETOYHBIX M  MEJKOKICTOYHBIX  sIEp
runotanamyca. ['mnoranamoajnesHorunoduszapHas ¥ - [UIOTAIAMOHEHPOrUNOPU3APHAS  CHCTEMBL.
JInGepunbl ¥ cTaTUHBL, WX pOJb B PETYISUMH SHIOKPHHHON CHCTeMBL Perymamus GyHKmi
rUroTazamMmyca NeHTpalbHON HEPBHOM CHCTEMOM.

['mnopus. DmOpuonamsroe passurue. Crpoerne i Gpyrkuuu ajgenorunodusa. LurodyHkimosatsHas
XapaKTepucTUKa  aJCHONMTOB nepeaned jgomu runodusza. [mnoTanamoaneHorunodusapHoe
KpoBOOOpallleHne, €ro pojib BO B3aUMOJCHCTBHM rumoTamamyca u rumodmsa. CpeaHsis
(IpoMeXyTouHas) nons rumopmsza W ee OCOOEHHOCTH Y deIoBeKa. Crpoenne wu ¢yHKIUS
HeHporumoQusa, ero CBa3b ¢ runoTazamycom. Backyispusaums u uaHepBanus runodmsa. umodus
HOBOPOJKIIEHHOI'O U €ro IIepecTpoiiKa Ha 3Tanax OHTOreHE3a.

Onudus. Crpoenne, KIETOYHBIA cocTaB. Bo3pacTHble H3MEHEHHS.
Tepugpepuneckue sndoxpunnvie sncenesei.

[lurosunuas seiesa. Mcrounnku passutus. Ctpoenue. POIUHMKYIBI KaK MOp(}O- QYHKIMOHATBHBIE
CAMHMIEI, CTPOCHHME CTEHKHM M COCTaB Koyuiouwaa (GommukynoB. POIUIMKYIAPHBIE 3HIOKPHHOIMTEI
(THPOLKTBI), X TOPMOHBI U (a3kl CEKPETOPHOrO LUK/IA. PO TOPMOHOB THPOLUTOB. ITepectpoiika
(omwmEky1oB B CBA3M C Pa3sNMYHON (YHKIHOHATILHON aKTHBHOCTBIO. [Tapadommukynsapusie
SHIOKPUHOLMTBI (KaIbUUTOHHHONUTEL, C- KileTkn). VICTOYHMKY pasBHTHS, JOKAIU3ALUL | GbyHKIHS.
DoJunKyIorenes. Backysapusanus 1 HHHEPBaIys IUTOBHIHON JKeNe3bl.

OxonomurosutEble Jkenessl. Mcrounuku passuTis. CTpoeHme M KIETOYHbIH cocras. Poib B
Pery/siiliMi  MHUHEpalIbHOTO oOMeHa. Backynspusanms, WHHepBAlWS M MEXaHH3MBI PEryJISLHH
OKOJIOMHMTOBHAHBIX JKesie3. CTPYKTypa OKOJOMMTOBH/IHBIX JKeJle3 Y HOBOPOXKIEHHBIX M BO3PACTHBIC
U3MEHCHHUS.

Hannoyewnuku. Mcroynnkn passatus. ®eransuas u neUHATHBHAS KOpa HaJIIOYE€YHUKOB. 30HBI
KOpBl ¥ MX KIETOYHBIH cocraB. OCOOEHHOCTH CTPOCHHUSI KOPKOBBIX 3HIOKPHHOIIMTOB B CBSI3H C
CHHTE30M X CEKpELMEH KOPTHKOCTEPOUIOB. Poib rOpMOHOB KOPBI HAIIOYEYHHKOB B DPEryIIAIHH
BOJIHO-COJIEBOTO PaBHOBECHS, Pa3sBUTHH OOLIEr0 aJalNTalFiOHHOTO CHHIPOMA, PETYJISAIUM GEeIKOBOTO
cunTesa. Mosrosoe BemecTBo HammowednmkoB. CTpOCHHE, KIETOYHBIH COCTAB, TOPMOHBI M POJIb
MO3TOBBIX SHIOKPUHOLMTOB (anuHeporuToB). Bo3pacTHele M3MEHEHMS HAIIOYEYHHUKA.



InookpunHLIe CMPYKMYPbL JiceNe3 CMEULAHHOT CeKPeYUlU.

OHJIOKPUHHBIE OCTPOBKH IIOIDKEIYJOYHOM JKeie3bl. DHIOKpHHHAsS (QYHKIMS TOHAJ (CEMEHHMKH,
SUYHUKY ), TUTAIIEHTHI.

Oounourvle 20pMOHONPOOYYUPYIOUUE KILEMKL.

[Ipencrasienue o nuddysnoit sumokpuuuol cucreme (JIDC), nokanmzamus >IEMEHTOB, MX
KIeTO4YHbI! cocTas. Helfposunokpuunsie kinetku. [Ipencrasinenus o AITY ]| cucreme.

5.6. [InmeBapurenpHas cucrema

Obuias XxapakTepuCTHKa MHIIEBAPAUTEIBHON cucTembl. OCHOBHBIE HCTOYHHKM pPasBUTHS TKaHel
IMIIEBAPUTENIBHOM CHCTeMb! B 9MOpuorenese. OOl MPUHIKI CTPOCHUS CTEHKH [TUIEBAPUTEIBHOI0
KaHana - CIM3ucTas 000JI09Ka, IOJACIM3UCTAs OCHOBA, MBIIIEYHAs 000JI0YKA, Hapy)KHAs 000I0UKA
(ceposnas WM aJBEHTHLMAIbHAS), MX TKAHEBOH M KIETOYHBIH cOCTAaB. [lOHATHE O CIM3MCTON
obonouke, ee crpoenne u GynKuus. VHHepBaumus M BaCKy/ISIPH3AmUs CTEHKH IIAIICBAPHUTEILHOMN
TpyOK#. DHIOKPHHHBIH —anmapar —IHINEBapUTENbHON  cucTembl  JIuMbomIHbe CTPYKTYPBI
MHUUIEBAPUTENBHOIO TpakTa. CTpoeHue OPIOIIHHEL

Ilepeonuii omoen nuwesapumenvHou cucmemvi.
Ocobennoctu CTPOCHUS CTEHKH PA3JIHYHBIX OTJEIIOB, HCTOYHHKH Pa3sBHTHA.

Porosas momocts. Crpoenme cmu3ucroii oGomoukd B CBA3M ¢ (DYHKIMEH U OCOBEHHOCTSIMMA
IUILICBAPCHUS B POTOBOH nosiocty. Ctpoenue ryOsl, MIEKH, TBEPOro M MArKoro neba, A3bika, JECHBIL,
MUHJAIUHBL, UX KPOBOCHAOXKEHHE U HHHEPBALKS.

bonbuime cmommble sxenessl. Kiaccuduxanus, nCTOUHUKA pa3BHTHS, CTPOCHHE U Gynaxuun. Crpoenne
CCKPCTOPHBIX ~ OTHCJOB  BBIBOAHBIX IIPOTOKOB. OHAOKpHHHAs (yskius. KposocHaGxenue wu
WHHEepPBaIHs.

Asbik. Ctpoenue. OCOGEHHOCTH CTPOEHMS CIM3KCTON 000JI0UKH HA BEepPXHEW M HHMKHEH IIOBEPXHOCTAX
opraxa. CocOYKHM 3bIKa, UX BUJIBL, CTPOEHHE, (yHKIHH. Kpopocuabkenue u mHHepBanys.

3yb6er. Crpoenue. Omaib, ICHTHH U LEMEHT - CTPOCHHE, 3HAYCHUE W XUMUYECKHN COCTAB. [Tynena
3yba - cTpoenue u 3HaYeHue. [IepUOJOHT - CTpOEHHE U 3HAUCHHE. Kposocnabrxenue u uHHepBaims
3yba. Pazsutue u cmena 3y60s. BospacTHble H3MeHeHus.

I'norka u nuumesox. CrpoeHue W TKaHEBOU COCTAB CTEHKH IVIOTKH M IHINEBONA B Pas3IMYHEBIX €ro
ornenax. JKenesbl mnmmesoma, wux rucrodusmonorus. OCOGEHHOCTH CTpPOEHHS IMIIEBOIA y
HOBOPOXJIEHHBIX U B PA3JIMYHbIE BO3PACTHBIC IEPHOIBI TIOCTIE POXKICHHUS.

Cpednuil u 3a0nuti omoensl nuwesapumenbHoll cucmemsLt.



Ocobennoctu CTPOEHUS CTEHKH Pa3/IMIHBIX OT/ICJIOB. Hcrounuku 3M6pHOI-IEU[LHOF0 pa3sBUTHA.

Kenynok. Crpoenue cau3ucToi 000JOYKM B PasiIMYHBIX OTAenax oprasa. l{urodusuonoruyeckas
XapaKTepUCTHKa ITOKPOBHOIO SUHTeNHs, ciuzeodpazoBanue. Jlokamusanus, CTPOCHHE U KICTOYHBIN
COCTaB JKele3 B pa3iM4YHBIX OTAenax Keixyaxka. MHUKpo- U yJIbTPaAaMHKPOCKONHMYECKHE OCOOEHHOCTH
9K30- M JHJOKDHHHBIX KJETOK. PereHepanus NOKPOBHOTO SIMTENUS W OIHTEIUA JKENe3 JKeyKa.
Kposocrabxenue u mHHEpBaIMs xKenyaKa. Bo3pacTHbie 0COOEHHOCTH CTPOSHUS JKEIY KA.

Tonkas kwmmxa. XapakTepucTuKa pasIHYHBIX OTJENOB TOHKOM kumiku. CTpoeHHE CTEHKH, ee
TKaHeBbIH cocTaB. Cucrema «KpHUITa-BOPCHHKA» KakK CTPYKTYPHO-(YHKIMOHANbLHAS eluHrua. Buasl
KJICTOK SIUTENUsS BOPCHHOK M KDHIIT, HX CTPOeHHE U muropusuonorus. ' uctohusnosorus npouecca
[IPUCTCHOYHOr0 MUIIEBAPEHUs M BCachlBaHMA. PONb CIU3M W MHKPOBOPCHHOK DSHTEPOLMUTOB B
IPUCTEHOYHOM INMIIeBapeHuy. LIuTOoQU3MONOrUs 5K30- M ISHIOKPUHHBIX KIETOK. Perenepanys
snuTeNUs TOHKOM kumku. KpoBocHaOkeHre M MHHEpBAlMsA CTEHKM TOHKOW KWINKKM. Bo3pacTHble
U3MEHEHHMs CTEHKH TOHKOH kuikd. Jlumdonmabie 00pa3oBauus B CTEHKE KUIIKH.

Toncras xumxa. XapakrepucTHKa pa3iduHbIX OT/eN0B. CTPOEHHME CTEHKH, €e TKAHEBBIA COCTaB.
OcoGeHHOCTH CTPOCHUS CIM3HUCTON O0OO0NOYKH B CBSA3M C (QyHKIMeH. BUIBI SMUTEIHONHTOB ©
OHJIOKPHHOLMTOB, uX wuuTodu3nonorus. Jlumdbonnnee obpazosanus crenku. KposocHabkenue.
Wunepsanus.

Yepseobpasuelit 0TpocTok. OcOOEHHOCTH CTPOECHUS ¥ (HYHKIMHY.

[Ipamas kumka. CTpoeHHE CTEHKHM B Ta30BOH M aHANBHOW YacTH NPAMOM KHIUKH B CBS3M C HUX
(QyHKIMOHAIBHBIME 0COOEHHOCTAMHE. VIHHEepBaNys.

lloooicenyoounas srcenesa.

Obmas xapakrepuctuka. CTpoeHHE SK30KPHHHOIO U SHIOKPHHHOTO oTaexoB. Llutodusponoruueckas
XapaKTePUCTHKA AlMHAPHBIX KJICTOK. THOBI 3HIOKPHHOLMTOB OCTPOBKOB X uX Mopdo-
dynkuuonanshas xapakrepuctuka. KpoBocHabxkenue. Unnepsarms. Peremepauus. OcoGeHHOCTH
FHCTO(GU3MOJIOTHH B Pa3HbIe MEPHOMIBI IETCTBA. M3MEHEHUs JKeNe3bl IPH CTAPSHUH OPraHu3Ma.

Ileuenw.

Obmas xapaxrepuctuka. OCoGeHHOCTH KpoBocHaGxkeHusA. CTPOCHME KIACCHYECKOM JIOMbKM Kak
CTPYKTYPHO-()YHKIMOHAILHOH €IMHUIBI Tiedery. [Ipe/icTaBieHns 0 NOPTaILHOM I0MbKe ¥ alUHyCe.
Crpoenue BHYTPUIOJIBKOBBIX CHHYCOMIHBIX COCYIOB, NUTOMDH3HONOTHS WX KIETOUHBIX 3IEMEHTOB:
SH/IOTEJIMOLMTOB, 3BE3A4ATBIX Makpodaros. IlepucunyconanbHble IPOCTPAHCTBA, WX CTPYKTYpHAs
opranusaiys. JIMIouuTEL, 0COGEHHOCTH CTPOEHMs M (YHKIMHA. [ enaTOmUThl - OCHOBHOM KJISTOYHBIH
SJIEMEHT NEYCHH, NPE/ICTABIICHUs 00 MX PACIONIOXEHHH B JOIbKaX, CTPOCHUE B CBA3H C DYHKIHAMH
nedeHn. CTpOCHME JKETYHBIX KaHAIBIER (XONAHIHON) M MEXIONBKOBBIX JKETIHBIX I[IPOTOKOB.
MexanusMpl OUPKYIAIMM 1O HuM kendd. Wusepsarus. Peremeparms. OcoGeHHocTH CTPOCHHUS



NeYeH! HOBOPOXKICHHBIX. Mopdo- GyHKIMOHAIBHBIE 0COOCHHOCTH CTPOCHHUS NIEYEeHH JIeTel paHHero

BO3pacTa U [IPH CTAPCHUH OPraHu3Ma.
JKemyHbIit my3eIps U skemdeBbIBosnme myT. Ctpoerne u QyHKIH.
5.7. JlpixaTenpHas cucrema

Obmiast xapakTepHCTHKA IbIXaTeIbHON CHCTEMEL. Boszjryxonocuble myTH u pECIIMPATOPHBIA OTHAET.
OMOpUOHAIBHOE pa3sBUTHE. [Ipencrasnenue o He PECIUPATOPHBIX M PECHUPATOPHLIX (QYHKUIMAK
JBIXaTeJIbHOH CHCTEMBI.

Buenezounvie 6030yxonocnvie nymu.

OcobeHHOCTH CTPOEHHS CTEHKH BO3IyXOHOCHBIX IyTeH: HOCOBOM IIOJOCTH, TOpPTAHH, Tpaxeu u
IIaBHBIX OpoHXOB. TkaneBOH cOCTaB M TIMCTO- (DYHKUMOHANbHAS XapaKTEPHCTHKA HX 0OOJOYEK.
Krerounsli cocras anurenus cim3ucToi 060109KH.

Jleexue.

BryTpuierounsie Bo3yXoHOCHbIE yTU: GPOHXH ¥ GPOHXUOIEL, CTPOCHHME UX CTEHOK B 3aBHCHMOCTH
oT uX KanuOpa. JlumdounHas TKaHb B CTEHKe GPOHXOB, ee 3HAYECHHE.

AmuHyc Kak Mopdo- (QyHKIHOHANBHAS €XMHMLA JEerkoro. CTPYKTYpHBIE KOMIOHEHTHI alMHyca.
Crpoenne creHKM anbBeon. THIBI ITHEBMOLWMTOB, MX IUTODYHKIMORAIHHAS XapaKTEePUCTHKA.
CTpyKTypHO-XMMHYECKask OpraHu3amus © (QyHKIHS cypakTaHTHO-aIBBEOSIPHOr0  KOMILIEKCA.
Crpoenne MexanbBEOJISPHBIX MEPErOPONOK. A3pOreMaTHyecKuii OGapeep M ero 3mHayeHwe B
rasoobmene. Makpogarn nerkoro. KposocnaGxkenue merkoro. Wuuepsarms. Crpoenue merkoro
HOBOPOXICHHOIO (MBO- ¥ MEPTBOPOXK/IEHHBIX). PasBHTHE JErKOro B NOCTHATAIBHOM MEpHOJE.
Bospactiple M3MEHEHMS JIETKOro B TMPOIECCE CTAPEHHS. Pereneparopaple IOTEHUMH OpraHos
JIBIXaHUS.

IInespa. Mopdo- pyHKInOHATEHAS XapAKTEPHCTHKA.
5.8. Kosxa u eé mpousBoaHbIe
Kosxa. O6mmas xapakrepucruka. OM6pronansHoe passuTre. TKaHeBbIH coCTas.

Ouunepmuc. OcnoBHble AUPHEPOHBI KIETOK B snuaepmuce. Cnom smupepmuca. UX KIeToHbIid
cocraB. OCOOCHHOCTH CTPOEGHHMS SMUIAEPMHCA KTOJCTON» M «TOHKOH» KowH. [loHsTue o nporecce
KepatuHusanmy, ero suavenue. CTpPyKTypHble  GHOXMMHYECKHE M3MEHEHHS KIETOK B IPOLECCe
Kkeparunusauy. Kieroynoe oGHOBIEHHE SnmaepMECa M IPEICTABIECHHE O ero nponHpepaTUBHBIX
CHMHALAX M KOJNOHKOBOH oOprammsanuy. MecTHad cuCTeMa MMMYHHOTO HaI30pa SIHEpMEca —
BHYTPHONUACPMATLHBIC Makpoharn u JTUMQOIMTEL, MX TUCTO- (YHKIHOHAILHAS XapaKTEPUCTHKA.
[TarvenTHBIE KIETKH SMMIEPMIECA, HX MPOMCXOXKICHNE, CTPOCHHE W ponb. Ocs3arensHble KIETKH,



CTPYKTYpHBIE IPHU3HAKM MX PEUEHTOPHON M JSHIOKpUHHOK ¢GyHkuumii. baszanpHas IUIaCTHHKA,
nepmanwoannnepma_nbﬁoc COCIIMHEHHE.

Jlepma, COCOYKOBBIN M CEeTYaThId CIIOH, MX TKaHEeBO# coctaB. OCOOEHHOCTH CTPOEHUS JEPMBL B KOXKE
pasiMYHBIX YYaCTKOB Te€jaa - CTOIBI, JIaAOHEH, JMua, CycTaBOB M Ap. [HCTO- (yHKIMOHAIBHAS
XapaKTCpPUCTHKAa HMMMYHHOM CcHCTEMBI B jaepMme. Backynspuszamus koxu. VHHepBalus KOXU.
Pereneparus.

Kenespl koxu. CanbHble M IOTOBBIE JKelle3bl (MEpPO- M alNOKPUHOBLIE), HX pa3BUTHE, CTPOCHUE,
ructodusnonorus. MonodHsle xene3sl — cM. B pasziene «KeHckue IoIoBbe oprausi». Bospactarie
0CODEHHOCTH KOXKH U €€ JKEIe3.

[Ipunarku xoxu. Bonocer. Passutue, ctpoenue, poct u cmena Bonoc. Horru. Passutue, ctpoenne u
POCT HOI'TEH.

5.9. Cucrema Mmo4ye0OpasoBaHmst ¥ MOYECBBIAEIECHHS
Ob1uast XapaKTepucTHKa CHCTEMBI MOYEBBIX OPraHOB. IMOPHOHATIBHOE Pa3BHUTHE.
Houxu.

Kopkosoe u mMo3roBoe Bemectso nouku. Heppon kak Mopdo- GyHKIHOHAIBHAS eMHHIA IOYKH, €r0
cTpoenue. Tumbl HeppOHOB, uX Tomorpadus B KOPKOBOM M MO3IOBOM BelIecTBe. BacKyspusanws
MOYKHM — KOPTHKaJIbHAs ¥ OKCTaMENyJUISPHAs CUCTEeMBI KpOBOCHaOkeuus. [logednsle Tenbua, ux
OCHOBHBIE KOMIIOHEHTBL. CTpOEHHME COCYIMCTBIX KIyOOukoB. Me3aHruii, ero crpoenue M (QyHKIHMSL.
CTpykTypHas opranu3anys NOYEYHOro GUILTPa U PoJb B MOYEOOPA3OBAHUH. IOxcTariomepynspHbIit
annapar. ['ucropusmonorus kaHanspleB HeDPOHOB M COOHpATETHHBIX TPYOOYEeK B CBS3M C MX
ydacTueM B 00pasoBaHMM OKOHYATENbHOW Moun. CTpomMa MOYeK, ee IUCTO(YHKUHOHATbHAS
XapakTepucTyka. ITonsTHEe ¥ CTPOEHHME POTHBOTOYHOMN CHCTEMBI IOYKH. Mopho- (GyHKIHOHAILHEIE
OCHOBBI ~PEryJillMM Ipolecca Mo4eoOpa3oBanusa. OHIOKPHHHBIH —anmapar [OYKH  (peHHH-
AHTMOTCH3MHOBAA, WMHTECTCLHaIbHas IIPOCTATNIAHIMHOBAS H KaUIMKPEHH-KAHUHOBAs CHCTEMEI),
crpoerne u (ydxuus. VMunepBanus mouxu. PeremepartuBuble moreximd. OCOOEHHOCTH ITOYKH y
HOBOpokIenHoro. [Tocnexyromue Bo3pacTHbIE U3MEHEHHS IIOYKH.

Mouesvigooawue nymu.

CTpoerne CTeHKM MOYEYHBIX damledeK ¥ JIOXaHKH. CTpOEHHE MOYETOYHMKOB, HCXOMS M3
NPCACTaBICHHS O IOPUMOHHOM XapakTepe NEepeIBHKEHHS 10 HUM MOoYr. Mopho- (GyHKIMOHAIbHAS
XapaKTepUCTHKa  MOYEBOro  my3pIps. (OCOOEHHOCTH  CTpPOEHHsS  MYMKCKOTO ¥ JKEHCKOrO
MOYEHCITYCKATEIBHOI0 KaHaa.

5.10. ITonoras cucrema

OOmas XapaKTepUCTHKA CHCTEMbI IOIOBBIX OPraHOB. DMOPHOHATBHOE pAa3BHTHE. ITepuunsie
FOHOLMTEBI, HavyalbHAs JIOKAIW3alMsA, IyTH MHUIPAlMX B 3a9aTOK TOHANBL | WCTOJOrHYECKH



unddepenTHas cragus pa3BUTH FOHAX U HUTOTEHETHYECKUE IIPOIECCHI Ha 3TO# cramuu. PakTopsl
nonoso# muppepennuposku. TkaneBoit cocTap OpraHoB MOIOBOH CUCTEMBIL.

MY3KCKHE ITOJIOBEIE OpraHkl.

['mcrorenernyeckue Tpolecchl B 3a4yaTKe IOHAIbBI, BEAyIMEe K pa3sBUTHIO suyka. Passurue
CEeMSIBBIHOCSIIIUX MYTEH.

Auurko. OOmas XapaKTepHCTHKA CTPOCHUS. VI3BHTBIE CEMEHHBIE KaHAILIbI, CTPOEHHME CTEHKH.
Crnepmarorenes. lluTosoruyeckas XapakTepHCTHKAa €ro OCHOBHbBIX (pa3. Poib CyCTEHTONMTOB B
crepmarorenese. I'emarorecTuKyISIpHBIH Gapbep. DHIOKpUHHAS QYHKIUS SHYKA: MYXKCKHE TOJOBBIE
FOPMOHBI ¥ CHHTE3UPYIOIIME HX THaHAyIOUUTHl (kieTkm Jledjpura), HMX IUTOXMMHYECKUE
OCOOEHHOCTH, Y4YacTHE B PEryJSlMH CIepMarorenesa. [ MCTOQU3MONOTHS TNPAMBIX KaHAIbIEB,
KaHaJIbIIEB CETH M BBIHOCAINX KaHAJIBIEB AWYKa. Perymsius reHepaTuBHOM U 3HIOKPHHHOMN (yHKI[IIH
smaka. OcOOEHHOCTH SMYKA HOBOPOXKJICHHOIO, 110 IIEPHOIA MIOJIOBOTO CO3PEBAHMS, B IIEPHO TIOTOBOM
3pPEIIOCTH U NIPH CTAPEHUH OpraHu3Ma.

B03MOXHOCTL MOBpEXAAIOMIEro AeHCTBUS Ha SHUKA (DU3UKO-XUMHYECKUX (aKTOPOB -pajHalis,
AJIKOT0JIb, TEMIIEpaTypa U IPyrue B CBA3MU ¢ UX MOP(}HO- QyHKUHOHATEHBIMEI 0COOEHHOCTSIM.

Cemasoinocsuyue  nymu. Tlpumarox smuka. CemssbiHOCSIME TpoTOK. CeMEHHbIE NY3bIPHKH.
Cemsmssepratenbupiii kaman. Ilpencrarenshas skenesa. Ux crpoenme u dynkimu. Bospacrhble
n3menenus. [loosoit uien. CTpoeHue, BaCKyIApU3alus, HHHEPBAIIUS.

Kenckue 110JIOBBIE OPraspl.

Auunux. Paspurme. OOmas XapakTepucTHka CcTpoeHns. OCOGEHHOCTH CTPOEHHS KOPKOBOIO H
mosrosoro semecTsa. OBorenes. OTimyus oBoreHesa oT cnepmarorenesa. CTpoeHHE M pasBHTHE
dommaxynos. Oysims. [Tonsarie 06 oBapuambHOM WHKIE W €ro peryisuuu. Passutue, cTpoenue u
(hYHKIMH JKENTOro TeNa B TeYSHHE OBAPHANBLHOIO LKA M IIPH GepeMeHHOCTH. ATpe3us hOIUTHKYIOB.
OHJIOKpHHHAsA QYHKIMS SHYHHKA: )KCHCKUE II0JIOBbIE TOPMOHBI U BBIPAGATHIBAIONINE MX KIETOUHbIE
dnemeHTEl. OCOOCHHOCTH SMYHMKA HOBOPOXICHHBIX JO HOJOBOTO CO3PEBAHMS, B IEPHOJ IIOJIOBOI
3PENOCTH, TYBCTBUTEIBHOCTD SMIHAKOB K JICHCTBUIO PaIHALIMK, aJIKOTOJIO ¥ IPYTEM (hakTopoB.

Mamounvie mpyber. Paspurue, crpoerne u Qynkumu. OmIogoTBOpeHHe. BHOIOrMYecKoe 3HAYCHUE
OIUIOJIOTBOPEHHS, MOP(OJIOTHS U XPOHOJIOTUs [IPoLIecca.

Mamxa. Pasgurie. CTpoeHHE CTEHKH MaTKH B Pa3HEIX €€ OTHeNax. MeHCTpYaTbHbIH UK i ero (assl.
OcoGeHHOCTH CTPOEHHS IHIOMETPHUs B pasiMyuHble (assl mukna. CBI3b UKIAYECKUX H3MEHEHUI
SHJIOMETPHs U su4dHuKa. [lepecTpoiika MaTKy Ipu GEpEMEHHOCTH ¥ IIOCIIE POJIOB.

[Inauenra, ocobennocTn ee HOpMUPOBaHHS, OCOGEHHOCTH OPTaHH3AMMHE MATEPHHCKON H (heTanbHOMN
4acTeil Ha NpoTskeHuu 6epemeHHOCTH. Onepekarolee pasBUTHE COCAMHUTEILHON TKAHN IUIANEHTHI
W JIPyrUX BHC3apOJBINEBBIX OpraHoB. CTPYKTYpHBIC OTJIMYMS TPETHYHBIX BOPCHHOK B PasHBIX
TPUMECTPax OepeMeHHOCTH, GYHKIMHM IIIAEHTH. AMHYOH, €r0 CTpOEHUE M 3HadeHme. IIyroBuHa, ee



00pa3oBaHue M CTPYKTYPHBIC KOMIIOHEHTBI: CTYICHHCTAs TKAHb, COCY/BI, PYAMMEHTHI JKEITOYHOTO
Melika u ajutanrouca. CrucreMa MaTh-IUTANEHTA-IUION ¥ (paKTOPEI, BIUSIONIME Ha €€ (YHU3UONOTHIO.

Backynapusanms w  wHHepBauus Markd. BospacTHble wm3MeHerus. OCOGEHHOCTH  MATKH
HOBOPOXK/ICHHBIX, JJEBOYEK [0 MOJOBOIO CO3PEBAHMs, B NEPHOJ IIOJOBOLO CO3PEBAHUS, Y B3POCIbIX
JKECHIIMH U [IPYU CTAPEHUH.

Braramame. Passurie. Crpoenuwe ero creHox. V3MeHeHwe B CBS3H C MEHCTPYaJIbHBIM IIHKJIOM.
Vicnonp3oBanue BaratdiiHbIX MasKoB IIPH OIpeIeIeHHH (a3 KEHCKOro MOJIOBOTO [HKIIA.

I'pynuas (monounas) xenesa. Ilpoucxoxnenue. Pasurue. Crpoenume. [locTHATANBHbIE M3MEHEHUS.
DynkuponansHas MopQoNorus JaKTUpYIomei u HeJIaKTHPYIOWEeH (HeyHKIMOHUPYIOWER U 1ocie
TaKTAlMK) MOJNOYHOH kenesbl. HeHpooHAOKpuHHAS perynsuus (GYHKIMH MOJOYHBIX IKEJe3.
V3menerne MOJNOYHBIX JKeJe3 B XOIE OBAPUATBHO- MEHCTPYaIbHOIO LHKIA U npu OepeMEeHHOCTH.
Backynsapuzanus u uanepsanus.

5.11. Pannuii sm6puorenes

OMOPHONIOrHs MIIEKONHUTAIOMUX KAk OCHOBA JUI TIOHUMAHHS OCOGEHHOCTEH CTPOEHHsI TKaHEH
(rucrorenesa). Ilepuomusanys pasBHTHS YETOBEKA ¥ KUBOTHDIX. IlpencraBnenue o GHOMOTAYECKHX
fporeccax, NexauX B OCHOBE Pa3BUTHs 3apOBIIIA - UHAYKIMS, T€TCPMHUHALNS, JeICHHE, MUTPALHS
KJIETOK, pocT, audpdepeHurpoBKa, B3aUMOJEHCTBHE KIETOK, TIMOENb KiIeTOK. OCOBEHHOCTH
OMOPHOHAILHOTO  Pa3sBUTHS MJICKONHUTAIOMMX. KPUTHYECKHE NEpHONbl B pasBHTHH 3apOoJIbIIIIa.
Hapymenue nponeccos jerepmMunanuy Kax IpuyiHa aHOMATHH 1 YPOJCTB.

Ilporenes. Omnomorsopenne. JIUCTaHTHBIE M KOHTAKTHBIE B3AMMONECHCTBHS MOJNOBBIX KICTOK.
[IpeoOpasoBanus B crepmuH: KananuTauus, aKpocomajbHas peakuus, 0CBOOOXKICHHE (BEepMEHTOB
dKpOCOMBI,  MEHETpalUsd CIEPMUEM TNPO3PaYHOM 30HBI U  IUIA3MOJEMMBI OBOLKMTA, COPOC
MHTOIIA3MATHYECKOH  000NIOYKM  CHEpMHS, IOBOPOT  CHEPMHA, (opMupOBaHHE  MYKCKOrO
nponykieyca. IlpeoGpasoBanus B OBOLMTE: pacceHBaHue KIETOK JYYUCTOr0 BEHIA, KOPTUKAIbHASL
peaKuusd, BEIOPOC (DEPMEHTOB KOPTHKAIBHBIX IPAaHYJ, IpeoObpaBaHie [PO3paYyHOi 30HBI (30HHAA
PeaKIws), aKkTHBAUMS LMTOIUIA3MATHYECKHX IIPOIECCOB, OKOHYAHHE Mei03a M OTIeeHHE 2-Io
HalpaBUTEILHOTO TeMbla. MyXCKOH U JKEHCKMH HPOHYKIEYCHI, pacian ux 06oJ04Yek, YCTaHOBJIEHUE
CBSI3M XPOMOCOM NPOHYKIICYCOB C IIEHTPUOIIBIO CIEPMHUS.

3urora — OJIHOKJICTOYHBINH 3apoBlIlll, €€ r€HOM, aKTUBaLUs BHYTPHKJIETOYHBIX IIPOIIECCOB.

JpoGienne. Crenmduka ApoGieHHs 3UTOTHI y YelNOBEKA u XponoJiorust npouecca. Crpoenwue
3apOJIbllia Ha pasHBIX CTanuAX apobdnenus. Pomb nmpospadoii 30HbL XapaKTepHCTHKA TEMHBIX U
CBETIIbIX 0JIACTOMEPOB, MX MEKKIETOYHBIX KOHTAKTOB. YMEHBIICHHE pa3MepoB O1acToMepoB, HX
MEXKJICTOIHBIX KOHTAKTOB. YMEHbBINEHHE PasMepoB GJIaCTOMEPOB, BOZHMUKHOBEHHE COOCTBEHHBIX
CHHTE30B, B3auMoJicHcTBHE Onactomepos. Mopyna. Biacrouucra. BuyTpennss kieToumas macca
(om6probmact) u Tpodobuact. Cramus cBOGOXHON 6GracTomueTsl. COCTOSHHE MATKH K Hayaiy
umnIaTanuy. Hayano 1-# a3kl ractpyisuuy myTeM JeiaMiAHALIH.



Pasnenenue smGpuobiacra na smmbnact u runodiact. [Ipeodpasopanue runobiacra, GopmupoBanue
IEPBAUYHOTO HKEITOYHOrO MeIKa, 0Opa3oBaHUE IPEXOPJATbHON MIIACTHKH.

[IpeoGpasosanue smubnacra: oOpa3oBaHHE AMHHUOTHYECKOH IIOJOCTH, BBIACJIEHHE U 3aMBIKaHHE
AMHHMOTHYECKOH  9KTONEPMBI, (OPMHUPOBaHHE AaMHHOTHYECKOIO IIy3bIps; Havano 2-i  (asel
racTpyJIsALMM I[yTeM OSMHUrpauuu - (OPMHMPOBAHME IICPBHYHOM IIOJIOCKM W IEPBHYHOIO y3elIka,
obpazoBanue 3apoO/IBIIIEBOH ME301ePMBI, FOJIOBHOIO OTPOCTKA U SHTOAEPMBI 3apobima. O6pasoBarue
BHE3apOAbIIIEBON ME30AEPMBL.

Vvnnantanus.  Xpososnornms mpouecca uMiianTanud.  Jluddepenmuposka tpodobracta Ha
LUTOTPODOOIIACT U CHHIMTHOTPO(OOIACT. AKTHBANKS CHHITHOTPODOGTacTa. OBpazoBanye IaKyH U
UX COCIMHEHHE C KPOBEHOCHBIMU COCYIaMH OHIOMETpPHS. [HMCTHOTPO(HBIN THNM NHTaHUS.
DopMHUpOBaHUE NEPBUYHBIX U BTOPHYHBIX BOPCHH XOPHOHA.

Hnddepenimpoka 3aposBIIIEBON  Me304epMbI  (COMUTBI, He(POrOHOTOMBL, BUCLEPAIBHBIA U
NapUETAILHBIA JIACTKH CIUTAHXHOTOMA, SMOPHOHATBHBEIA B 1enoM). POCT TOIOBHOrO OTpPOCTKa,
obpasoBanue Xopapl. POPMHUPOBAHHE HEPBHOMN TPYOKU M HEPBHEIX IPEGHEI, ACHHXPOHHOCTE Pa3BUTH
FOJIOBHOTO U KayJalbHOT0 OTAENOB. TyJI0BHINHAS CKIaaKa, 00pa3oBaHue NEPBHYHOMN KHUIIKHA.

Jndodepenimpoka  BHE3APOABINEBOH  ME30[epMbl  ALIAHTOWCA, AMHHOTHICCKOrO Iy3bIpS,
JKEJITOYHOI0 MEIIKA, COCAMHUTELHON HOXKKH, CJI0S, OJCTUIIAIomero Tpodobact.

DakTOpEI, BIHAIOIIME HA Pa3BHTHE: IEHETHYECKUE, MATEPHHCKHE, BHEIIHWE (pammanms, ajgKorois,
KYpEHHE, HADKOTHKY, MHPEKUMS, XUMUYECKUE U JIEKAPCTBEHHbIE BEIECTBA, IIECTUIIMIBI i Ip.).






