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14. PaGouas nporpaMma KasIiIaTCKOro IK3aMeHa 110 cnennanbHoi mucmunanne «Knerounas

OMOIOrUsL, ITOJIOr ML, THCTOJIOTHE»
Breenenue

HacTosmas nporpaMmma BKIIFOYaeT OCHOBBI COBPEMEHHOM KIIETOYHON TEOPHH U TEOPUH CTPOCHMS
TKaHek, MoIydeHHbIE C IIOMOIIBIO METOJOB CBETOBOMH, 2JIEKTPOHHOM ¥ pacTPOBOM MUKPOCKOIIMH.

[Tporpamma pa3paboTasa 3KCIEPTHBIM COBETOM BEICIIEH aTTeCTallORHOM KOMUCCHH IO MEJIMIIHE
(MeIMKO-6UO0IOrYecKuM U (papMaleBTHYECKHM CIIEIMAIBHOCTSM).

Hcropus pasBUTHS TACTOJIOIHU, ATOJOIMM M KJIETOYHOHN OHOoI0rug

BO3HUKHOBEHHE ¥ PA3BUTHE TUCTOJIOTHMA ¥ IUTOJIOTHU KaK CaMOCTOATEILHBIX HayK. Pojb KIeTO4HOH
TEOpHH B Pa3BUTHUM THCTONOTMM M Mequuuusl. Co3maHWe caMOCTOSATENbHBIX KaQenp IMCTONOTHH B
Poccun B XIX B. Pasutue rucTOIOrHM, UTONOrMK 1 KiteToqnoi Ouonoruu B XX B. CoBpeMeHHBIH
9Tarn B PasBUTHY 'MCTOJIOTHH, UTONIOIUH U KJICTOYHOH OMOJIOTHH.

MeToabl NCCAEAOBAHUS B THCTOJION MM, UTOJOIHH U KJIEeTOYHOI OHOJIOrum

MeTo/1sI M3rOTOBICHUS MPENapaToB JUIsl CBeTOBON Mukpockomuu. CymrHOCTh ¥ MeTOjbl (pukcanuu
MHKPO0OBEKTOB. CriocoObl YIUIOTHEHUS (3aIMBKM). MUKPOTOMUSA C MCIIOJIL30BAHMEM CaNla30YHBIX,
POTALMOHHBIX ~ MHKpOTOMOB. Merox  3amopaxkuBanus. CymHOCTE M METOABI  OKPAacKd
MHKPOIIPENapaToB U MX 3aKIIOYEHUs B Oab3aM, CMOJIBL, XeaaTud. Byl MUKponipenapaToB — CpPe3sl,
Ma3KH, OTII€YaTKH, TIICHKH.

TexHuka MHUKPOCKOIMPOBAaHHS B CBETOBBIX MHKpockomax. OcCOOEHHOCTH MMKDOCKOIHH B
yABTPabHONETOBBIX JIy4ax, JIIOMHHECIEHTHAss MUKPOCKONUs, (Ha30BOKOHTPACTHAS MHUKPOCKOIHS,
uHTepEpeHIMOHHAS ~ MUKDOCKONUS.  DJIEKTPOHHAs  MHUKPOCKONUSA  (TpaHCMMCCHOHHAs U
CKaHHUPYIOlIast), METOJbl H3rOTOBJICHHS MHKPOOOBEKTOB M  ONEKTPOHHOW  MHUKPOCKOIIHH.
CrenuaibHble METOJIbl H3YYCHUSI MHUKPOOOBEKTOB — TUCTOXMMHUS (B TOM YHUCIE 3JIEKTPOHHAS
THCTOXUMHUS), panuoaBTorpadus, IpUMEHEHHE MOHOKIOHAIBHBIX aHTHUTEN, (paKIMOHHUPOBAHUE
KJIETOYHOI0 COAEPIKHUMOro C IOMOINBIO YIbTpaneHTpudyrupoBanus. MeTo bl HCCIeJOBAHUS KUBBIX
KJIETOK -— KYJIbTYpbl TKaHEH BHe- M BHYTPM OpraHusMa, KIOHHpOBaHHe, oOpa3oBaHUE
rEeTePOKapUOHOB ¥ rHOPUIOB KIETOK, IPMKU3HEHHAs OKpackKa.

KomuyecTBeHHBIE METOABI MCCIEIOBAHUS — py4YHAs U ABTOMATHU3UPOBAHHAS IUTOPOTOMETPHS,
3NEKTPOHHAS MUKPO(POTOMETPHSL, CHIEKTPOPITYOPOMETPHS, JICHCUTOMETPHSL.

IInroxorus 1 KieTouHas OMoXOrus

Hpeﬂme"r M 33034l LUTOJOrMH M KJISTOYHOH 6HOIIOI‘PII/I, €€ 3Ha4yCHUE B cHCTEME OHOIOIHYECKUX H
METHIHHCKHX HaVK. OCHOBHBIE TIOJIOKEHHUS KJIETOYHOMU TCOpPHHM Ha COBPEMECHHOM 3Tall® PasBHTHA



paykd. IloHATHE O KIETKe, KaK OCHOBHOM eIMHHMIE JXuBOro. Hexnerodmbie CTPYKTYpBI Kak
npou3Bo/Hble Ki1eToK. OOUMiA IUTaH CTPOSHHUS KIIETOK 3yKapuoT: KJIETOYHas 000JI04Ka, IMTONIa3Ma,
1po. B3aumocBs3b HOpMBI U pa3MepOB KIIETOK € MX QYHKIMOHAIBHON CIeHalu3aieH.

Cmpoenue knemxu

Bronoruyeckas MeMOpaHa Kak OCHOBa CTpoeHws KneTkd. CTpOeHHEe, OCHOBHBIE CBOMCTBA U (DYHKIMH.
[TousTre 0 KOMIAPTMEHTATU3ALMH KISTKU U ee QYHKIHOHATBHOE 3HAYEHME.

Knerounas obosouka. Buewmnsis kieroynas (nnazmarudeckas) MmemOpana. CTpyKTypHO-XMMHYECKHAE
0COOEHHOCTH. XapaKTepucTHKa HaaMeMOpaHHOro ciog (IJIMKOKalIMKca) M  II0JAMEMOPaHHOIo
(kopTHKaTEHOr0) ciosi. Mopdonoruueckas XapakTepUCTUKA ¥ MEXaHU3MBl 0apbepHOH, PELENTOPHOM
M TPaHCIOPTHON GyHKUUH. B3auMOCBs3b I1azMaTndeckoi MeMOpanbl Ha/l- ¥ IOJAMEMOPAHHOIO CIIOEB
KJIETOYHOU 000JI09KkH B mpouecce (yHKIMOHMpoBaHUSA. CTPYKTYpPHBIE M XHMHYECKHE MEXaHMU3MBI
B3aUMOJEHCTBUS KIETOK.

Crenuanu3upoBaHHble CTPYKTYPbHl KIETOYHOH O00JIO0YKU: MUKDOBOPCHHKH, PECHUYKH, OasaybHbIE
uHBaruHauu. Mx crpoenue u GyHKUIMU.

Oburas XapakTepUCTHKA MEKKIETOYHBIX B3aUMOIEHCTBUN. MEXKICTOYHBIE COCIUHEHHS (KOHTAKTHI):
IPOCTbIE KOHTAKThl, COCJIMHEHHWs THUIA 3aMKa, IUIOTHBIE COCIUHEHHsSI, JHECMOCOMBI, ILIEICBUIHbBIC
KOHTaKThI (HEKCYChI), CAHANITUYECKHE COSMHHEHMSI (CHAIICHI).

Lumonnazma
Opranens! (Opranou/IeI)

Onpenenenue, xnaccudpukamuu. Opragenasl o0mIEro W cHeuuanbHOro 3HaveHus. MemOpaHHBIE U
HeMeMOpaHHbIEe OpraHesUIbL.

Opraneuisl o01ero 3Ha4eHus.
MemOpanubie:

Oujomasmarudeckas cetb. CrpoeHue ¥ (GYHKIMM TPAHYIAPHOM M TIIANAKOH SHIONIa3MaTHUYECKOM
cetd. OCOOEHHOCTH CTPOEHHS B 3aBUCHMOCTH OT CHELM(UKH METaBOIHIECKHX MIPOLECCOB B KIETKE.

Kommneke T'onpmxu (mractuayarsiii komiuekc). Crpoenne u GyHkuuu. Ero poss B BBIIOTHEHUH
KENEe3UCTHIMU  KJIETKAMH CEKPETOPHOH (QYHKIMM, B XHMHYCCKOM MOAM(HUKAIIMKA IOCTYIArOMIMX
OeNKoB. 3HaYeHME BO B3aUMOAEHCTBUU MeMOPaHHEBIX CTPYKTYD.

JIuzocompr. CrtpoeHue, XuMHYecKHd cocraB, (yHxkumd. [loHSTHE O IEPBUYHBIX M BTOPHYHBIX
n3ocoMax, 06 ayrodarocomax u rerepodarocomax.

ITepoxcucomel. CTpoeHue, XUMUYECKHI COCTaB, DYHKIMH.



Muroxounpun. Crpoenue, Gynximu. [Ipejcrasiense o0 aBTOHOMHOM CHCTEME CHHTe3a Oelka.
OcoBeHHOCTH MUTOXOH/IPUAILHOrO anapara B KJIETKax ¢ pa3IudHbIM YPOBHEM OMOIHEPreTHYECKUX

IPOLIECCOB.

He memOpanuble:

Pubocombl. Ctpoenue, Xxumudeckuii cocras, Gynkiuu. [lonstue o momucomax. Ponb cBoOGOMHBIX 1
CBSA3AHHBIX C MEMOpaHaMHE IBJIONIIA3MATHYECKOH CETH pHOOCOM B OMOCHHTE3€ KJIETOYHBIX OEIKOB.

[entpuomnu. Crpoervie u GYHKIMA B HEICSIIEMC SApe U IIPH MUTO3€E.

CrpykrypHble (ubpuuisipasie CTpyKTYpbl IurTominasMel. L{utockener. OCHOBHBIE KOMITOHEHTBHI
IUTOCKEETa: MUKPOTPYOOUKH, MUKPODIIAMEHTHI, TOHO(QHUIAMEHTHI (IIPOMEKYTOYHbIE (DHIAMEHTHI).
WX cTpoenue, XMMHYECKHUH COCTaB.

OpI‘aHe.TIHbI CIIEIHAIBHOI'O 3HaYCHHUA

Muodubpuiipl, MUKPOBOPCUHKHM, PECHUYKH, KIYTHKU. CTpoeHHEe M (QYyHKIMOHAIbHOE 3HAYCHHE B
KJIETKaX, BEIIOTHAIOIMX CHCIHATBHbIC (PYHKIHH.

Brurowenus. Onpenenenue. Knaccudukanus. 3HadeHue B )KU3HEACATENLHOCTH KIETOK M OpraHH3Ma.
CTpoeHue ¥ XUMUYECKUH COCTAB PA3IMYHBIX BHIOB BKITFOUCHUI.

I'manomnazma. DU3MKO-XUMHYECKHE CBOMCTBA, XHUMHYECKHH COCTaB. YdacTHe B KICTOYHOM
MeTaboIM3Me.

AHopo

Ponp szapa B XpaHeHMHM M Ilepejade reHeTHYeckod mHpopmanuu u B cuHTe3e Oenka. Popma u
xonu4yecTBo sjep. IloHATHE O sAEpHOUMTOIUIA3MATHYECKOM OTHOmIEHMH. OOMmMHA IUIaH CTPOEHUS
uHTepha3HOro sAapa: XPOMaTHH, SIPHIIIKO, sSaepHas 000109Ka, KaproIuiazMa (HyKIeoIuiasma).

Xpomatun. Crpoenue u  xummuyeckuit cocraB. CTpyKTypHO-XHMHYECKas XapaKTEpPUCTHKA
XPOMaTHHOBBIX bubpunn, HEePUXPOMATHHOBBIX bubpu, EpUXPOMATUHOBBIX u
MHTEPXPOMATHHOBBIX I'paHyIl. PoJb OCHOBHBIX M KHCJIBIX OCIKOB B CTPYKTYPH3ALUU U B PErYIISLAA
MeTabOIMYEeCKOH aKTHBHOCTHM XpomaruHa. [loHATHE 0 HyKI€0COMax; MEeXaHW3M KOMITaKTH3aIMu
XpoMaTtuHOBBIX (Gubpuimn. IloHATHE O AEKOHICHCHPOBASHOM M KOHICHCHPOBAHHOM XPOMATHHE
(9yXpOMaTHHe, reTepOXpOMATHHE, XPOMOCOMAX), CTCIIeHb MX YYACTHs B CHHTETHYECKHX IPOLECCaX.
Crpoenne xpomocomsl. [TooBo# xpoMaTus.

SnpeimKko. SApeIIKO Kak IPOM3BOAHOE XpoMmocoM. IloHsTHE O SAPBINIKOBOM OpraHu3aTope.
KonmyecTBo u pasmep sapeinek. XUMHYECKUH cocTaB, crpoeHue, (yHkums. XapakTepHCTHUKa



GUOPUINAPHBIX U TPAHYISPHBIX KOMIOHEHTOB, MX B3aHMOCBA3b C MHTCHCHBHOCTBIO CHHTE3Q PHK.
CTpyKTypHO-(QYHKIHOHaTbHAS JTaOHIBHOCTD SIPBIIIKOBOIO anapara.

Snepnas oGomouka. Crpoerne u Qynkumu. CTpyKTypHO-QYHKUMOHANIBHAA —XapaKTEPUCTUKA
Hapy)KHOM ¥ BHYTpeHHEH MemOpaH, IEPMHYKIEApHOTO MPOCTPAHCTBA, KOMIUIEKCHI —IOPBI.
B3auMOCBSI3b KOJIMYECTBA SNEPHBIX [IOp M HMHTCHCUBHOCTH METabOIMYECKOM AKTHBHOCTH KIETOK.
CBsi3b AZEPHOM OBONOUYKA ¢ DHAOIUIA3MATUYECKOH CEThIO; POb HapyXKHOW MeMOpaHbI B IpoIecce
HOBOOOPa30BaHUs KJIETOYHBIX MeMOpaH,

Kapuoriasma (Hykieoriasma). DU3MKO-XUMHYECKHE CBOMCTBA, XMMHYECKUH COCTaB. 3HA4YeHHE B
JKU3HEICATEILHOCTH SIIPa.

OcHOBHbLE NPOAGIEHUA JICUZHEOeSAMENLHOCMU KIeMOK

CuHTeTHYEeCKHE IIPOLIECChI B KIETKE. B3auMOoCBs3s KOMIIOHEHTOB KJIETKH B IIporeccax aHadonM3Ma u
xarabomusma. ITonsitue o CEKPETOPHOM IHKJIC; MEXaHU3MBI IOIJIOIIEHMAA H BBIACICHHA MPOAYKTOB B

KIIETKE.
Buyrpukierounas peresepanus. Ob1mas XapakTepUCTUKA H OHONIOrHIECKOE 3HAYECHHUE.

HNudopmanuoHHkie MEKKIIETOYHbIE B3aUMOECHCTBUS. ['ymopaibHsie, CHHANTHYECKHE,
B3aMMOJICHACTBHUS Yepe3 BHEKJICTOUHBIH MaTPUKC U LUE/IEBbIE KOHTAKTHL.

Peakiiys KIETOK Ha BHEIIHHE BO3ICHCTBHUS. CprKTyprze Hu Cb}YHK]_II/IOHaIIbHI:Ie H3MEHCHHUA KIIETOK H
OTJCIBHBIX KJIECTOYHBIX KOMIIOHEHTOB B IIpOIECCax PEaKTHUBHOCTH W aJallTallkH. duznonoruyecKas u
penapaTuBHasg pereHepanus Ha KJIETOYHOH YPOBHE: CYIITHOCTE M MEXaHH3MBI.

Bocnpoussedenue knemox

Knerounpiit 1muxia. OnpeneneHue IMOHATHS, 3Talbl KJIETOYHOIO NMKIA IS KIETOK, COXPaHHBINHAX
CIIOCOOHOCTD K JICJICHUIO, ¥ KJIETOK, YTPATHBLIMX CIIOCOOHOCTD K JICJICHHIO.

Mutotryeckuit nuiit. Onpenenenue moustus. Pasel nukna (uHTepdasa, MurTo3). buomormyeckoe
3HayeHne muTo3a. MexanusMm. IIpeobpazoBanue CTPyKTYpHBIX KOMIIOHEHTOB KJIETKH Ha pasiM4HbIX
JTamax MHUTO3a. PONb KIETOYHOIO IIEHTpa B MHUTOTHYECKOM JIEJIEHUH KiIeTOK. Mopdonorus
MHTOTHYECKHX XPOMOCOM.

Ouznomutos. Onpenenenune nosartus. OcHoBHBE (GopMmbl, Ouonorumyeckoe 3sHaveHue. llonarTue o
mrouaHoct  kierok. [lommrutowmms;  MexaHu3Mbl — 00pa3oBaHus — MOJMIUIOUIHBIX — KJIETOK
(OMHOSICPHBIX, MHOTOSIICPHBIX ), PYHKIIHOHAIBEHOE 3HAYCHUE ITOTO SIBICHHUS.

Meito3. Ero mexanusm u Ouosnorumyeckoe 3Hauenue. Mopbo-QyHKIMOHANIBHAS XapaKTepHCTHKA
[IpPOLECcCOB pocTa ¥ AU EepeHIIUPOBKH, IIEpHOA AKTUBHOIO QYHKIIMOHUPOBAHHUS, CTapeHUs U rudenu
KJIETOK.



['ubens KIETOK.
Jlerenepanusi, Hekpo3. OnpeaciaeHue NOHATHS U €ro OHOJIOrHYEeCKOE 3HAUYEHHUE.

AnonTos (3arnporpammuposadsas rubens kietok). Onpenenenue NMOHATHS W €ro OHOJOIMYECKOe

3Ha4YCHHE.
O6mas rucrojiorus (y4eHue 0 TKaHsX)

TkaHu Kak CHCTEMBI KJIETOK M HMX IPOU3BOJIHBIX - OJWH M3 MEPapXMYECKHUX YPOBHEH OpraHU3alluy
xuBoro. KieTkw Kak Bexyllue O37IeMEeHThl TKaHu. HexnerouyHble CTPYKTYpbl — CHMIUIACTBI H
MEXKIIETOUHOE BELIECTBO KaK IpOoU3BOAHEIE KiIeToK. CunimTuy. [ToHsATHE O KIIETOYHBIX MOMYIIAIUIX.
Kneroysas momynsumst  (xieTounbid  tum, maubdepon, kion). Crarmyeckas, —pacTymias,
oOHOBIAIOMAdACH KieTounble momynsueuyd. CTBOJOBBIE KIETKM M MX CBOHCTBA. Jlerepmunauus u
mupdepenmanus KIETOK B PAAY IOCIEJOBATEIbHBIX MAEICHUM, KOMMHTHPOBAHHE OTECHLUH.
Iuddeponsr. TkaHeBbli T, reses (rUCTOreHes). 3aKOHOMEPHOCTH BO3ZHUKHOBCHUS M 3BOJIOIMU
TKaHel, Teopur napawienusma A.A. 3aBap3una u JuBepredTHoM Bomronuu H.I'. Xionuna, ux cuHTe3
Ha COBPEMEHHOM YPOBHEM pa3BuTus Hayku. [IpwHumnsl xinaccudukanmu tkaned. Knaccnduxanus
TKaned 1o ¢ou JIEHmury: snuTenuanbHas TKaHb (IOTPAHUYHBIC M JKEJIE3MCTBIE SMMTENMH), TKaHU
BHYTpEHHEH cpembl (KpOBb, COCNUHHTEIbHBIC TKAHM M CKEJIETHBIE TKaHH), MBIIICYHLIE TKAHU
(ckeneTHasl MbllIeYHAs TKaHb, Cep/eyuHas MbllleqHas TKaHb U IJafKas MbIIeYHas TKaHb), HEpBHAL
TKaHb.

BoccraHoBUTEIbHBIE — CIIOCOOHOCTH  TKaHed — THUObl (U3MOIOTHYECKOH  pereHepandd B
OOHOBIISIONIUXCS, TAOMITBHBIX M CTAMOHAPHBIX KIETOYHBIX NOMYJIAUAX, PellapaTUBHAs pereHepaus.
KommencaropHo-nipuciocoOUTeIBHEIE U aJalTAHOHHEIE H3MEHEHHUS TKaHeH, UX IIPEIeIIbL.

4.]. DnourenuanbHble TKAHU

Obmast xapaxrtepuctuka. Mcrounuku pasButus. Mopdo- GyHKUMOHaNBHAs M TeHeTHYecKas
Kraccu(uKays SIUTEIHAILHON TKaHH.

[TokpoBusle smutenuu. [lorpaHudHocTs HoJoKeHus. CTpoeHHE OIHOCHOWHBIX (OXHOPSIHBIX U
MHOTOPSITHBIX) ¥ MHOTOCJIOMHBIX JIHUTEIHEB (HEOPOTOBEBAIOIIUX, OPOrOBEBAIOINMX, IIEPEXOHOIOD).
[Tpusmunel CTPYKTYpHOM oprau3anuu u  (QyHxmud. B3aumocBsiss Mopdo- (QyHKIHMOHAIBHBIX
0COOEHHOCTEN SMUTETUATBHOM TKAHU C €€ MOrPaHMYHBIM IIOJI0KEHHEM B OpraHu3Me.

bBazanenas MemOpana: crpoeHue, OGyHKImM, npoucxoxaeHue. OCOGEHHOCTH MEKKIETOYHBIX
KOHTAaKTOB B pa3IUYHBIX BHIAX OSHUTETHs. [ OpH30HTaNpHAS M BEpTUKAIBHAS aHU30MOP(PHOCTH
SMUTENMaNbHBIX 11acToB. IlonsgprocTs anuTeMouuToB U (QOpMEI IOIApHOH auddepeHIMpPOBKH UX
KI€TOYHON 0605104ku. [[uTOKepaTHHBl KaK MapKepbl pa3iM4YHbIX BUIOB OSIMHUTEIHATBHBIX TKAHEH.
Quzuonoryueckas ¥ perapaTHBHAs pereHepanus dnuTends. Poib  CTBOJOBBIX  KJIETOK B
SMUTEHAIBHBIX KJIETKaX 0OHOBIISIOMIErOCs TUIIA; COCTAB M CKOPOCTh OOHOBIICHHS X Ju((epoHOB B
PA3IUYHBIX AMUTCIHATBHBIX TKAHSIX.



WKenesucroit sruresmit. OCOOEHHOCTH CTPOCHHS CEKPETOPHBIX OMHMTENMONUTOB. LluTonoruyeckas
XapaKTepUCTUKA OJIUTEIHOLMTOB, BBUICIAIONMX CEKpeT IO TOJOKPHHOBOMY, AallOKpHHOBOMY M

MEPOKPUHOBOMY THILY.

}K8H83BI, ux Kﬂ&CCHd}I/IKaIIHH. XapaKTepHCTHKa KOHIIEBBIX OTHAENOB MW BBIBOJHBIX TIIPOTOKOB
OK30KPUHHBIX KEIIEe3. OcobennocTr CTPOEHHUA DHIAOKPHHHBIX JKCJIC3.

4.2. Tkanu BHYTpEHHEH CpeIbl
Kposeb.

OCHOBHbIE KOMIIOHEHTHI KPOBHM KaK TKaHH — IUIa3Ma B (OpMEHHbIE 31eMeHThL. DYHKIUKA KPOBH.
Coneprxanne (OPMEHHBIX NEMEHTOB B KPOBH B3pocioro yenoseka. Popmyia kposu. BospacTreie 1
TI0JI0BBIE OCOOEHHOCTH KPOBH.

Spurpouutsl: Pasmepsl, popma, crpoenue u (QYHKIHH, KITacCH(pUKAIMA IPUTPOLHUTOB 1O (popme,
pasmepaMm u cTemeHu 3penocTd. OCOOEHHOCTH CTPOEHMs IUIA3MOJIEMMbI JPUTPOLMTA M €ro
nurockenera. Buasl remorioouna u cBsi3b ¢ GopMOii SpUTporuTa. PETUKYIIONUTEL.

Jletixorutsr: Kiaccudukanus u obmas xapakrepuctuka. Jleiikonurapaas ¢popmyna. ['paHyIomUThH -
HeuTpohuisl, 303uHOGUILL, 6a30(uIBL, MX COAEPKAHUE, pa3Mepbl, (opMa, CTPOCHHE, OCHOBHBIC
byuxuuu. OcobeHnocTu cTpoeHus crenuduyeckux rpaHyl. ArpaHyJoOmMThl — MOHOIMTEL,
nuMGOUUTEI, KOIMYECTBO, pa3Mepsl, ocobeHHOCTH cTpoenus u ¢yukimu. Xapakrepuctuka T- u B-
TUM(OLUTOB — KOJIMUECTBO, MOP(O- (HYHKIIMOHAIBHEIE 0COOEHHOCTH.

Kpogsiabie nnactuaku (TpomOonutel): Pazmepsl, ctpoenue, QyHKIu.

Jlumgpa.

Jlumponnazma u hopmenusie d7eMeHThL. CBA3b C KPOBBIO, IOHATHE O PEUMPKYJIAIHMH TUMPOLIHUTOB.
TI'emonoas u numgonoss.

OMOpHOHATBHBIA Temomno23. Pa3Burue KpoBu kak TKaHu (rucroreses). IlocramOpuoHanbHBIN
remMoroa3: ¢usuonoruyeckas peresepanus Kposu. Ilomstue o crBonoBbix kietkax kpoBu (CKK) m
kojoHueobpasyromux eaununax (KOE). XapakrepucTtuka NDOJMIIOTEHTHBIX IIPE/IIECTBEHHUKOB
(CTBOJIOBBIX KOMMUTHPOBAHHBIX KIJIETOK), YHHUIIOTEHTHBIX IPEAUIECTBEHHUKOB, OIacTHBIX (opMm.
Mopddonoruuecku HepneHTHGUIHPYEMBbIe 1 MOPHOTOrUIECKU HACHTUDUIUPYEMBbIE CTATUU PA3BUTHS
KJIETOK KPOBHU (XapaKTepuCTUKa KIeTOK B JudepoHax: SpUTPOLUTOR, IPAHYIONUTOR , MOHOIUTOB, T-
muMmponuTos, B- mumbonuToB M KpOBAHBIX MIAaCcTUHOK (TpombonutoB). Ocobennoctu T u B-
muMdoTI033a BO B3pOCIoM opranu3me. Perynsuus remonossa 1 TamMQor0s3a, poib MUKPOOKPYIKEHHUSI.

4.3. CoeguHuTeIbHLIE TKAHU



OGmasi XapakTepuCTHKa CoeIMHuTeNbHbIX Tkaned. Knaccuduxaumst. VICTOYHHKH —pa3BUTHA.
[ucrorenes. Bkiaj 0T€YeCTBEHHBIX YYCHBIX B H3yYEHUE COCAUHUTEIILHON TKAHH.

Bonoxnucmasn coeOunumensnas mrams.
Kaccuduxanus.
Puixnas gonroxnucmas coeouHumenbHds MKanb.

KJleTKy pHIXJION BOJOKHHMCTOH coexuHuTenbHOM TKanu. Pubpodnactel, Gpubpouuts! (GudpoKIacTs),
MHOGUOPOOIACTEl, WX IPOMCXOXKICHHE, CTPOCHME, ydacTHe B mpoueccax (ubpuiiorenesa.
Makpodaru, ux IpOUCXOXK/ICHHE, BUIBI, CTPOCHHUE, POJIb B 3alUTHLIX PEaKUUsIX OpraHi3Ma, IIOHITHE
0 cuCTeMe MOHOHYyKJIeapHbIX (aromuToB. HelTpodunbnble JIEHKOMUTHI, HX POJb B 3aUIUTHBIX
peaKuusX OpraHuMaMa. AJUIOUUTH (OKMpOBBIE KIETKM) Oenod u Oypo# >KHpOBOW TKaHH, HX
IIPOMCXOKICHUE, CTPOCHHUE ¥ 3HaueHue. [lepuuuTs! (anBeHTHIHAIBHBIE KIIETKH), UX IPOUCXOXKACHHE,
cTpoenne u (yHKUMOHANbHAS XapakrepucTuka. [lmasmMaTvdeckue KIETKH, WX IIPOUCXOXKJICHHE,
CTpOEHHE, pPOJb B HMMMyHHTeTe. TydHble KIeTKu (TKaHeBble 0a30(uibl), UX IIPOUCXOXKICHHE,
crpoenue, Qyrkuuy. [TurMeHTHBIE KIETKH, UX IIPOUCXOXKIEHHE, CTPOCHHE, QyHKIMS.

Mexxnerounoe semecrso. Obmas xapakrepuctuka u crpoenne. OCHOBHOE BEIECTBO, €0 (QU3UKO-
XHMUYeCKue CBoicTBa M 3HadeHue. KosrareHoBble M 3JaCTUYECKHE BOJIOKHA, MX POJIb, CTPOEHHE U
Xumuyeckuit cocrae. [Ipeacrasnenue 0 pa3IMuHbIX TUIIAX KOJIJIAreHa ¥ UX JIOKaIU3aluy B OpraHu3Me.
Petukyssipubie BojokHa. [IporcxoxieHre MeXKIETOYHOT0 BelecTsa. Bo3pacTabie n3MeHeHus.

B3arMOOTHOIIEHUS KPOBH U PHIXJION BOJOKHHCTON COCTUHUTENBHOMN TKAHH.

(DyHKI_lI/IOHI/IPOBaHPIe JICUKOIIUTOB B prXIIOﬁ BOJIOKHHCTOM COEJIMHUTENILHON TKaHHW. B3aumonencTBue
COCIUHUTEIBHOTKAHHBIX KIIETOK U JICHKOIUTOB B IIpoueccax ruCToreHesa, pereHepanun 1 3allliTHBIX

peaKuuAX OpraHu3Ma.

IInomuas 6onoKHUCMHAA COEOUHUMENLHAS MKAHD.

Ee pasnoBuanocty, crpoenue 1 pyHkuuu. CyxXoxkKuine Kak Opras.
Cneyuanuzupoganmvie cOeOUHUMETbHbLE MKAHU.

PCTHK}’HHpHaﬂ TKaHb, CTPOCHHUE, FHCTO@]HSHOHOI‘HH W 3Ha4YCHHE. )KHPOBEISI TKaHb, €€ PasHOBHUIHOCTH,
CTPOCHHE W 3HAYCHHE. ITurmenTHas TKaHb, 0COOEHHOCTH CTPOCHHA W 3Ha4YCHHC. Cnuzucras TKaHb,
CTPOCHHC.

CKEJI@P??H&I{? MKAHU.
OOmas xapakTepucTHKa cKelneTHbIX TKanei. Kimaccudukarms.

Xpaugegvie mxaHu.



O6mias XapakTepucThKa. Buapl XpAmIeBOH TKaHuM (THAIMHOBAs, dJIaCTHYECKad, BOJIOKHHUCTAS).
XpsieBble KI€TKH - XOHAPOOIACThI, XOHIPOIUTHI (xonyipoknacTsl). M3orennpie rpymmnbl KIETOK.
[ucroxuMuyeckas XapakTepHCTHKa W CTPOSHHME MEXKKJIETOYHOrO BENIECTBA DPAa3IMYHBIX BHIOB
XpSIIEBOH TKaHu. XOHAPOreHe3 ¥ BO3PaCTHBIE U3MEHEHHS XPAMEBbIX TKaHeH. CTPOCHHE CyCTaBHOIO

XpAua.
Kocmuwvie mranu.

O6mias xapakrepuctuka. Knaccupukamms. KieTka KOCTHOM TKaHM: OCTEOUMTBI, OCTEOOIACTEI,
ocTeoknacTel. Mx 1uro- (YHKIHOHATbHAS XapaKTEPUCTHKA. MEXKIETOYHOE BEMIECTBO KOCTHOH
TKaHM, €ro (QU3MKO-XHMHUYECKHE CBOMCTBA M cTpoeHMEe. ['pyOOBOIIOKHMCTas KOCTHAs TKaHb.
[Inactunyaras (TOHKOBOJOKHMCTas) KOCTHAs TKaHb. VIX JOKalu3alUs B OpraHusMe M Mopdo-
GyHKIHOHAIBHBIE OCOOEHHOCTH. [HMCTOreHe3 W pereHepanus KOCTHBIX TKaHe#d. Bospacrtibie
u3Menenys. PakToOphl, OKA3BIBAOIINE BIMsIHAE Ha CTPOSHUE KOCTHBIX TKaHeH. KocTh Kak opras.

Mbrweunvie mranis.
OO6rast XapakTepUCTUKA ¥ TUCTOTeHeTHYeCcKas KiiacCu(puKarus.

Wcuepuennas  comarwyeckas  (IOIEpeyHO-IIONOCATas)  MblleyHas  TKaHb, €€  pasBUTHE,
mopdosoruueckasi ¥ (QYHKIHOHATBHAS XapaKTEPUCTUKH. MMKPOCKOIIMYECKOE M 3IEKTPOHHO-
MHKpOCKoIHyeckoe crpoerne. CTpoenrne MHOGUOPUILILI, €€ CTPYKTYPHO-(QYHKIIMOHAIBHAS SAMHUIA
(capxkomep). MexaHu3M MBIIIEYHOIO COKpalleHHs. THIIBI MBIIIEYHBIX BOJOKOH M HX HMHHEpBALM.
Motopaass  eauHuna.  MuocaTelUIMTOUMTEL.  PereHepauus  MbUUEYHOM — TKaHM, 3HAYEHUE
MHOCATETUTOLIUTOB.

Mpl1Ina Kak Opras. Ces3b ¢ CYXOXHITHEM.

HcuyepuerHas cepiedHast (IONEpEeYHO-IIONOCATAsA) MBlIIEYHAs TKaHb. VICTOYHWK pa3BUTHS, OSTallbl
rucrorenesa. Mop¢o- GpyHKIMOHATBHAS XapaKTEPUCTHKA pabouuX ¥ MPOBOMSIIMX KApAUOMHUOIUTOB.
BosmosxHOCTH perenepanuy. IIponecchl cexperyu B MUOKape.

Heucuepuennas (ryiagkast) wMelmedHas TkaHb. Mcroynuwk passutus. Mopdonorudeckas u
GyHKIMOHANBHAS XapaKTepUCTUKA. Perenepanus,

MuoreiipansHas TKaHb. VICTOYHMK Pa3BUTUS, CTPOCHUE U QYHKIMS.
MuounaHble 1 MOSNIUTENHAIBHBIE KIETKH. Mcrounuku passutus. Ctpoenue. @yHkuuy.
4.4. HepBnas TKaHb

Ob6mas xapakTepUCTHMKAa HEpPBHOW TKaHH. OMOpuoHaneHBA rucrorexes. Jluddepenuuposka
HeipobacToB u riauodactos. IloHaTHE 0 pereHepaly CTPYKTYPHBIX KOMIIOHEHTOB HEPBHOM TKAHU.



Heiiporwrer  (mefipousr). Ucrounmke  pasBuTus.  Mopdonormdeckas ¥ QyHKIHOHAIbHAA
kaccugukarys. OOIui MUIaH CTPOEHUs HeipoHa. MUKpO- B yNbTPAcTPYKTypa [epiKapuoHa (Terna
He#ipoHa), akCOHa, NeHApHTOB. THrpoumHoe Bemrecto (cyocranuus Huccms) u HeipoGuOpUILILL.
OcoBeHHOCTH LUTOCKeIeTa HeHpouToB (HelpoduIaMenTsl ¥ HeHpoTpyOouky). Pois rmiazmoneMmpl
HEHPOLUTOB B PELENIUY, [eHePalMH i IPOBEICHUH HEPBHOIO UMILYJIbca. TpaHCIOPTHBIE IIPOLECCH B
[UTOILIa3Me HEHpPOHOB. AKCOHAILHBIA TPAHCIOPT — AHTErPaIHBIA M PETPOrpaaHbid. BeicTphi u
MEJITIEHHBIA TPAHCIIOPT, POJIb MUKPOTPYyOOoUeK B ObIcTpoM Tpancnopte. llonsTue o Hefipomeanaropax.
CeKpeTopHBIe HEHPOHBI, 0COOEHHOCTH UX cTpoeHus U Gynkuus. Pusuonoruyeckas rudeb HefipOHOB.
Pereneparust HeipOHOB.

Heitpormus. O6mas xapakrepuctuka. Victounuky passurus rmmormuTos. Knaccuduxarus.

Maxporust: OIuroaeHaporius (0JIUroAeHAPONUTEI — IIBAHHOBCKUE KIETKH, MAHTUHHBIC TTIHOLMTHI
— KJIETKM-CATe/UIATEI), acTporius (T1a3MaTH4eckue ¥ BOJOKHUCTHIE aCTPOrIMOIMTEI) ¥ SIEHIMMHAL
rus (TAHUIMTEL ¥ SMTATEIMOUIHAS TTIHU).

Muxkpormnus.

Hepsusle Bosiokna. OO6mas xapaxrepuctuka. Kiaccudukamus. OcobensocTn (HOpMHpOBaHHS,
crpoennss ¥ (GyHKIMK GE3MHUETMHOBBIX M MHUEITMHOBBIX HEPBHBIX BONOKOH. IlomaTne 00 ocesom
MWIMHIPE W ME3aKCOHe. YIIbTPaMUKPOCKONUYECKOEe CTPOCHUE MHUEIHHOBOH OOOJIOYKHM — HaAce4eK
[lImuara-JlanTepmana, nepexparos Parebe. Jlerenepaiys u pereHepanus HEpBHBIX BOJOKOH.

Hepeurie oxonuanus. OOwas xapaxkrtepuctuka. Kiaccubukanus. Penentopasie (4yBCTBHTEILHEIE)
HEpBHBIE OKOHYAHUS - CBOOOJHBIC M MHKAICYIMpOBaHHBIE (IIacTHHYaThie Tenbla [layunnu, Tensna
Pypdunu, Maiicaepa, konbsl Kpayse), HEpPBHO-MBIIIEYHBIE BEPETEHA, HEPBHO-CYXOXKUIILHBIC
BepeTeHa, KOMIUIEKC KJIETKH MepKenst ¢ HEpPBHOM TepMUHANBIO. O(QEKTOpHBIE OKOHYAHHA -
JIBAraTeIbHBIC M CeKpeTopHble. HepBHO-MBIIEYHOE OKOHYAHUE (MOTOpHas OJIAIIKa) B CKEJIETHBIX
MBIUILAX ¥ B IIAAKONW MbIIedHOH TkaHU. CeKpeTopHbIe (HEHPO-IKEIe3UCThIe) HEPBHBIC OKOHYAHHUSI.

Cunancel. Knaccudukanus. MexHeHpoHalnbHbIE 9TEKTPHYECKHE U XUMUYECKHE CUHAIICHI, CTPOCHUE U
MEXaHMU3MBI IIepe/ladd BO30YKICHUSA. YIIbTPACTPYKTypa XUMHUYECKUX CHHAHCOB - IIPECHHANIMIeCcKas
¥ NIOCTCUHANTHYE-CKas YacTH, CHHANITHYECKUE NY3bIPEKM, CHHAHTHYECKas! 1Ieb. XOIMHEPrUYECKUE U
aJpeHepruYeckue cuHancel. HedpomenuaTopsl M JIOMHHECIIEHTHO-TUCTOXMMHUYECKME METOJBI HX
BBIABJICHUA. PediekropHele Nyru Kak MOpQOJIOrHYecKuil cybcTpar CTpOeHUsI HEPBHOM CHUCTEMBI, MX
YyBCTBUTEIILHBIE, IBUraTENbHbIE U ACCOLMATUBHBIC 3BEHbD.

5. YacTHas rECTOIOrHS
5.1. HepBHas cucrema

Obmas xapakrepuctuka. Mcrounwku u Xon sMmOpuoHanbHOro pasBuThs. HepBmas TpyOka u ee
i depeHMpoBKa Ha BEHTPUKYISAPHYIO, CYOBEHTPUKYILIPHYIO (KaMOHaIbHYIO), MPOMEXYTOUHYIO



(IUTAIEBYIO) W MaprEHANBHYIO 30HbL HepBHBIA rpeGers ¥ HEpBHBIE IIAKOBL, UX Au(QepeHupoBKa.
[TocTaMOpHOHANBHBIH [HCTOTEHES.

Iepughepuyecran nepgras cucmema.
Heps. Ctpoenue, TkaHeBOM cocTaB. Peakius Ha IOBPEK/ICHHE, pereHepalus.

YyBCTBUTENBHLIE HEPBHBIE Y3JIBI (CIHHHOMO3rOBBIE M dYepenHble). CTpoeHue, TKaHEBOW COCTaB.
XapaxTepucTHKa HEHPOHOB U HEHPOIJIHH.

Heﬂmpaﬂbnaﬂ HEPEHUA CUCHIEMA.

Crpoenue ceporo u Oemnoro BemectBa. llonsTne o peduexTopHOM ayre (HEHpOHHBIA COCTaB U
NPOBOANIME TIyTH) U O HEpBHBIX leHTpax. CTpoeHue 000JI0OYEK MO3ra — TBEPIOH, NAYTHHHOH,
msirkoit. Cy6iypaisHoe u cybapaXHOHIAIbHOE IPOCTPAHCTBA, COCYAUCTEIE cruleTeHus. OcoOeHHoCTH
CTPOEHHS COCYIOB (CHHYCHI, FeMOKAIIMIIIAPEI) HEHTPATbHON HEPBHON CHCTEMBI.

Criuunoi#t mosr. Oburas xapakrepucTuka cTpoerus. CTpoeHue ceporo BemecTsa: BUIbl HEHPOHOB U UX
ydacte B o0pasoBaHuu pe(IeKTOPHBIX IYT, TUIIBI TJIMOIUTOB. Slnpa ceporo BemecrBa. CTpoeHue
6emnoro BemecTsa. XKemy 109Ky MO3Ta ¥ CIIMHHO- MO3IOBast JKHIKOCTb.

Tonosnoit mose.

OO1as xapakTepucTUKa CTPOeHHs, 0COOEHHOCTU CTPOEHHS M B3aMMOOTHOLIEHHUS Ceporo U 0enoro
BELIECTBA.

Kopa 6onbmux momymapui roJ0BHOI0 Mo3ra. OMOPUOHAIBLHBIA U IIOCTIMOPUOHAIBHBIN THCTOTEHES.
[TuToapXUTEKTOHHKA CJ10eB (IUTACTMHOK) KOpbl Oonpmmx mnonymapui. Helponubii cocras,
XapaKTepHCTHKA MUPaMHIHBIX HeHpoHOB. Ilpeacrasiienre 0 KOJNOHKAX M MOJYIbHON OpraHU3alli{
KOpbl. MexneHpoHalbHble CBSI3H, OCOOEHHOCTH CTPOCHUS CHHANCOB. TOpPMO3HBIE HEHPOHBL
[muonuTtsr KOpbl. MUEIOApXUTEKTOHHKA — pagHaTbHble W TaHTCHIMalbHBIC HEpBHBIE BOJIOKHA.
OcobeHnocT CTpOEHMs KOpPBI B JBUTaTENBHBIX 30HAX W IEHTPANbHBIX OTJENax aHalIu3aTOpPOB.
["emarosnnedanuyeckuit Oaprep, €ro crpoeHue ¥ QyHKIUS.

Mo3sxeuok. CTpoeHUe U HEHPOHHBIH COCTAB KOPBI MO3KeUKa. I pyIeBUIHbIC KIETKH, KOP3UHYATHIE K
3B€3/[JaThle HEWpOLMTHI, KieTku-3epHa. AddepentHrie u 3(depeHTHEIC HEpPBHBIE BOJOKHA.
MexHelpoHaIbHbIE CBSA3H, TOPMO3HbIe Helpoubl. Kirybouek Mo3skeuxa. [ THOMMTE MO3KEUKa.

Asmonomnas (6ecemamusnas) Hepenas cucmema.

O6mas XapakTepuCTHKA CTPOCHUS LEHTPAIBHBIX W NepU(PEepPUIECKUX OTIEIOB NapacUMIATHYECKON 1
cumnaruyeckod cucrem. CrpoeHHe u HEHPOHHBIM COCTAB TaHIIMEB (IKCTPAMYPAIbHLIX M
HHTpaMypalbHBIX). IIpe- 1 DoCTranriMoHapHbIe HEPBHBIE BOJIOKHA.

5.2. CeHcopHasg cucteMa (Oprassl 9yBCTB)



Knaccupuxanus.  OOmmMidz  OpUHIMI — KIETOYHOH — OpraHu3alldd — PEUCNTOPHBIX  OTHCNIOB.
HeltpoceHCcopHbIe ¥ CEHCOIUTENHAIBHBIE PEUETITOPHBIC KICTKH.

Opean 3penus.

O6mas XapaKTepucTHKa. VICTOYHHKA OSMOPHOHATLHOTO pasBuTUs u TucToreHes. OOmwmil IUaH
CTpoeHHs Ti1asHOro s6oka. OGONOYKH, MX OTJEIBI M NPOM3BOJIHBIE, TKAHEBOM cocTaB. OCHOBHBIC
(YHKIMOHAIBLHBIE alllapaThl: IMONTPUYECKUM, aKKOMOJAIMOHHbIN i penenTopubii. CTpoeHue U poib
COCTaBJISIONIMX HX POTOBMIBI, XPyCTaIuKa, CTCKJIOBHIHOIO Teja, PalyXKu, cerTdarku. HeipoHHbIH
COCTaB M TJIMOIMTHl CeT4YaTku, MX MopdodyHKimoHanbHas Xapakrepucruka. CrpoeHue u
natoGU3KOIOrus MATOYKO- M KOJIOOYKOHECYIHX HeHpoHOB ceTyaTku. OCOOEHHOCTH CTPOCHMS
HEHTPAILHON SMKHM JIMCKA 3PHTENBHOrO HepBa. IIMIMEHTHBIA OSNMUTENUH CEeTYarkd, CTPOCHHE U
sgavenue. OcoOeHHOCTH KpOBOCHAaOKeHWs TnasHoro sb6ioka. Mopdomoruyeckue OCHOBBI
[UPKYJIAIMY BHYTPUTIa3HOH XUIKOCTH. Bo3pacTHble H3MEHEHUS.

BcrniomorarensHble Oprafsl 1J1a3a (BeKy, CIe3HBIH anmapar).
Opean 060HAHUA.

O6mas xapakrepuctika. DMOpruonansHoe passutue. CTpoeHne U KJIETOYHBIH COCTaB 0OOHATENBHON
BBICTUJIKA: PEIENTOpPHbIE, NOJJIepKUBaomue M OasanpHble INETKA. ['mcrodusmonorus oprasa
obousHus. Bo3pacTHble U3MEHEHHS.

Opean exyca.

Obmas xapakrepuctuka. OMOpuoHanpHoe pasBurue. CTpOEHME M KIETOYHBIM COCTaB BKYCOBBIX
NOYECK: BKYCOBBIE, NOJJIECPKMBAIOIME H OasanbHble KiIeTKd. MHHepBamMs BKYCOBBIX IOYEK.
I'mcrodusnonorns oprana Bkyca. BozpacTaple u3MeHEHUS.

Opeanver cayxa u pagHoGecus.

OOumiass xapakTepucTUKa. IMOpHOHANBbHOE pasBuTHE. HapyxHoe yX0: CTpoeHue HapyKHOIo
CIIyXO0BOro npoxona u 6apadbannoit nepenonku. CpenHee yxo: XapakrepucTuka smurenus dapadansoi
INOJNOCTH M CIyXoBOH TpyObl. BHyTpeHHee yX0: KOCTHBIA ¥ MEPENnOHYaTHIA JaOUPUHTHL
Bectubynsapuas 4acTe mnepenoHYaToro nabWpHHTA: JUIUIITHYECKUNH U cepuyecKuil MENIouKH U
NONYKPYKHbIE KaHabl. VX pementopHsle OTHeNbl: CTPOCHHE M KIETOYHBIM COCTaB IATHA U
amITyJIpHeIX rpebemkos. Muanepsanus. I'ucrodusuosnorus BecTuOyIspHOro jgabupunTa. Y IUTKOBAs
4acTh IIEPENOHYaTOro JIAOMPHHTA: CTPOEHHE YJIUTKOBOIO KaHala, CTPOCHHE M KJICTOYHBIH CcOCTaB
CIHMpaJILHOIO OpraHa, ero uHHepBauus. [ucrodusmonorus BocHpusTUs 3BYKOB. Bospactrble
H3MECHCHHUS.

5.3. Cepreyno-cocyaucras cucrema

Crpoenue 1 5MOpHOHAIEHOE PA3BUTHE CEPACYHO-COCYAUCTON CHCTEMBI.



KpogenocHvie cocyobi.

O6mue MPUHIMIIEI CTPOSHMUs, TKaHeBo# cocras. Kiraccuukauus CoCyI0B. 3aBHCHMOCTE CTPOCHHS
COCYJIOB OT TI'eMOJMHAMUYECKHX YyCIOBMi. Backymspusaumus cocyaoB (COCYABI —COCYIOB).
Heiiporymopanbhas peryisuus cocynoB. IlocTHaTaibHble W3MEHEHHs B COCYIMCTOH CTEHKE.

Perenepanus cocy1oB.

Aprepun. Knaccudukanust. OcoOeHHOCTH CTpOeHMs ¥ (QYHKUMHM apTepui pasjauyHOrO THUIIA:
MBILIIEYHOTO, MBIIIEYHO-2JIACTUYECKOTO ¥ dJacTHdecKoro. Opranueie 0COOEHHOCTH apTepHH.

MUKpPOLUPKYIATOPHOE PYCIIO.

Aprepuonsl, uxX poib B kKpoBooOpamenuu. Crpoenne. 3HaueHUE SHIOTETMOMUOLMTHBIX KOHTAaKTOB B
HCTO(GU3NOIIOIUU aPTEPUOIL.

l'emoxanmwuispel. Kinaccubuxamus, GyHkuus u crpoenue. Mopgosornyeckue OCHOBBI Ipouecca
NPOHUIIAEMOCTH KAIMUIIPOB ¥ PETy/Iauy uxX GyHkimi. Opransbie 0COOCHHOCTH KAMILIIPOB.

Benynel. OyHKIMOHATIBHOE 3HAYEHHE U CTPOCHHUE.

ApTEpHONIOBEHYIIPHBIE aHACTOMO3BI. 3Ha4YeHue s Kposoobpamenus. Krnaccudukamusa. Ctpoenue
apTEePHOJIOBEHYIIPHBIX aHACTOMO30B PA3IMYHOIO THUIIA.

Bensl. CTpoeHue CTEHKM BEH B CBS3M C reMojuHamudeckumu ycnosusimu. Kiaccubuxanms.
Oco0eHHOCTH CTPOCHMS BEH PA3IAYHOrO TUIIA (MBIIIEYHOrO U 0e3MblIedHOro). CTpOeHHE BEHO3HBIX
KnananoB. OprasHbie 0COOEHHOCTH BEH.

JTumgpamuyueckue cocyoet.

Crpoenne u xinaccuukanus. CrpoeHue uM(PATHYSCKUX KalnMUIAPOB W Pa3iMyYHbIX BHUJIOB
numbaruyeckux cocynop. Ilomstae o mumdanruone. Ydyactue nuM@aTHYeCKUX KalWIUIPOB B
CHCTeMEe MHKPOIIUPKYIISIUY.

Cepoye.

DmOprioHansHOe pasBuTHe. CTPOCHHE CTEHKH CEp/Illa, ero 000JI04YeK, UX TKaHEeBO# cocTaB. DHI0Kapa
¥ KJanaHs!l cepiaua. Muokapn, 0cOOEHHOCTH KpoBOCHAaOXeHus, peresepanuu. [IpoBojsmas cucrema
cepaua, ee mopdo- (yHKIMOHAIBHAS XapaKTepUCTHKa, 3HaueHue B pabore cepaua. [lepukapz.
Buytpuoprasssle cocynsl cepana. Muneppanus cepana. Cepaue HoBopoxaeHHoro. [lepectpoiika u
pa3BUTHE Ceplua rmocie poxxaeHus. Bo3pacTHble H3MEHEHNsI cep/Ia.

5.4. Cucrema OpraHoB KPOBETBOPEHUS 1 HMMYHHOH 3alllUTh



O61as XapaKTepUCTHKA CHCTEMbI KPOBETBOPEHHMS M MMMYHHOH 3aIIUTBL OcHOBHBIE UCTOYHHKH H
sranbl (OPMUPOBAHKs OPraHOB KPOBETBOPCHHs B OHTOIGHE3€ YelOBEKa. Me30061acTHYeCKHH,

renaToOMIUIEHOTUMUYECKUN U MQH,}’HJISK]JHHI‘:I 9Tanbl CTAHOBIEHUAS CUCTEMBI KDOBETBOPEHHAL.
Ueﬂmpa,-'xbubze OopedHbl KpOGemeEOpPEeHUA 1 UMMYHO2eNE3A.

KocTHsii Mo3r. Obmras xapakrepuctuka. CTpoeH#e, TKaHEeBOH cocTaB 1 QYHKIMH KPaCHOr0 KOCTHOIO
Mo3ra. OCOOEHHOCTH BACKYJIAPH3aLMU ¥ CTPOCHIE TeMOKanmuIpoB. I[oHATHE O MUKPOOKPYKEHHH.
JKenThit KOCTHBIN MO3r. PazBuTHEe KOCTHOrO MO3ra BO BHYTpUyTpoOHOM mepuope. OcobeHHoCcTH Yy
JeTell W BO3pacTHBIE HW3MEHEHMs. BO3MOXKHOCTb IOBPEXJIAIOMIEr0 ACHCTBUSL HAa KOCTHBIA MO3T
paluaIMK B CBA3H C €ro MOp(o- GyHKIHOHATLHEIMU 0COOEHHOCTIMU. Pereneparus KOCTHOTO MO3Ta.

Tumyc. DMbpuonansuoe pazgutue. Poms B mumdonosse. Ctpoenne U TKAHEBOH COCTaB KOPKOBOIO ¥
MO3rOBOrO BemecTBa. Backymspuszanus. CTpoeHHe ¥ 3HAYCHHE TI'eMAaTOTHMHYECKOro Oapbepa.
BpemenHas (aKuIeHTATBHAS) ¥ BO3PACTHAS HHBOMIONMA THMYCa. DNHTENHAIbHBIE CTPYKTYPBI
THMYCA U HX POJIb.

Ilepugheputeckue opzansl KpOEEMBOPEHUL U UMMYHO2EHE3d.

Cenesenka. OMmOpuonanbHoe passutne. CrpoeHme W TKaHeBo cocraB. T- u  B-  30HBL
Kposocnabxenue cenesenku. CTpyKTypHbIE B (yHKIMOHAIbHBIE OCOOEHHOCTH BEHO3HBIX CHHYCOB.
Wuneppanus.

Jlumbparnueckue y3nel. OOmas Mopdo- (GYHKIMOHATBHAs XapaKTepPUCTUKA. OMOpHOHAIbHOE
passuTre. CTpoeHue U TkaHeBo# coctaB. KopkoBoe M MO3roBoO€ BELIECTBO, NapakOpTHKaIbHas 30HA.
Ux mMopdo- QyHKIMOHAIBHAS XapaKTePUCTHKA, KIeTOUHbIH cocta. T- u B- 30mb1. CrucTema CHHYCOB.
Backynsgpusanus. Poib KpOBEHOCHBIX COCYIOB B PasBUTUH M TMCTOQH3HOJIOTHM JIMMQPaTHYECKUX
y3noB. Manepeanus. Bozpactabie uzmenenus. OCOOEHHOCTH Y HOBOPOXIEHHBIX.

Jlamdouusie 06pazoBaHUs B COCTaBE CIM3UCTBIX 000J0YEK: JHM(QATHYECKHE Y3EIKH B CTEHKE
BO3AYXOHOCHBIX IIyTeH, MUIIEBAPUTENBHOTO TpakTa (OQMHOYHBIC ¥ MHOXKECTBEHHBIE) M IPYIHX
opranos. Mx cTpoeHue, KIeTOYHBIH COCTaB U 3HAYCHHUE.

Mopdghonocuueckue 0cHOBbI 3AUUMHBLX PEAKYUT OP2AHUSMA.

Bocnanenve, 3axuBienue, BoccranopneHne. KiieToyHble OCHOBBI BOCHAIUTENBHOM peakiuu (pojb
HEUTPOQUIBHBIX ¥ 0230 UIBHBIX JEHKOIMTOB, MOHOIIUTOB), IIPOLIECCOB 3aXKUBJIEHUS PaH.

Wmmvynurer. Bunpl. XapakTepucTHKa OCHOBHBIX KIIETOK, OCYIIECTBIISIOIMX MMMYHHBIE pEaKIHH -
HEHTPOQUIBHBIX JIeHKOUUTOB, Makpodaros, T- mumdonuroB, B- numdonuros, NIa3MOLUTOB.
[TousiTue 06 anTUreHax ¥ aHTUTENaX. AHTHUICHHE3aBUCUMAas W aHTUTEH3aBUCHMAas Ipoiudepanus
mampounuros. ITpoueccs! mumdonossa B T- u B- 3aBucuMbIX 30HaX nepudepudeckux JTUMQOUIHBIX
opranoB. Ilonstue o0 uMpkymssuuu ¥ perupkynsiuun T- u B- mumbonuros. ['ymopansHeIl u
KJIETOYHBIA HUMMYHHTET — oOcoOeHHOCcTH Koomepauuu Makpodaros, T- m B- mumporwmros.
DddexTopHble KIETKA U KICTKU MaMATU B TYMOPAJBHOM M KJICTOYHOM MMMyHuTeTe. EcTecTBeHHbIC



xuutepst. [lnasmMarnueckue KIeTKU U cTaauu ux auddepennmanuu. Perynsuus MMMYHHBIX PeaKIii:

UUTOKUHBL, TOPMOHBI.
5.5. DHIOKpUHHAS CACTEMA

O6mas XapakTepuCTHKa OHIOKPHHHONW cucTeMbl. LleHTpanbHble M IE€pAQEpHYECKUe 3BEHBS
SHIOKPUHHOM cucTeMbl. [loHsATHE O rOpMOHAaX, KIETKaX-MUIIEHAX M WX pEUEenTopax K rOpMOHaM.
MexaHu3MBl PETYJISIHN B SHIOKPUHHOM cucteme. Kiaccuukanus sHIOKPUHHBIX JKeTes.

L'unomanamo-unoghuzaprasn HeupocekpemopHas cucmema.

['unmotamamyc. HeHposHIOKpUMHHBIE HEHPOHBI KPYIHOKIETOYHBIX M MEJIKOKJICTOYHBIX  SAIEp
runoTanamyca. [ umoranamoaneHorunopusapHas U - TUNOTAIaMOHEHporunogusapHas CHCTEMBL.
JluGepuHBl ¥ CTATMHBL, MX POJb B pPEryAlMH 3HIOKPMHHOM cucTeMbl. Perymsuus GyHKInH
THIIOTa/IaMyca LIEHTPAIIbHONA HEPBHOM CUCTEMOH.

[unodus. DMGpuonansHoe passurie. CTpoenue U GyHKIMU anenorunodusa. [luropynkiuuonansHas
XapaKkTepUCTHKA aJeHOUMTOB TmepexHed momu rumodusa. ['mnorasamoaneHOrHnopu3apHoe
KpoBOOOpamieHue, €ro pojib BO B3auMoJelcTBMM rumoTtagamyca u rumodusa. Cpenuss
(mpomexxyrouHast) mons runodmza u ee ocoberHnoctd y uenoBeka. Crpoenue U QYHKIUA
Heliporumnodusa, ero CBA3b C rHIoTaaMmycoM. Backynspusamus 1 uHHepBauus runodusza. ['unodus
HOBOPOXIEHHOTO U €ro IepecTpoiika Ha dTarax OHTOreHe3a.

Onudusz. CtpoeHue, KIETOYHBIH cocTaB. Bo3pacTHbIE H3MEHEHUSL.
Hepughepuueckue sHOOKPUHHbBLE JiCENE3bL.

[Iurosuanas xeneza. Mcrounukn passutusa. Crpoenue. QonmuKynsl Kak Mopho- GyHKIMOHAILHEIE
e/IMHHUIIBI, CTPOCHHE CTEHKH M COCTaB Kojuiouaa (GommukynoB. QOIHKYISPHBIE YHIOKPUHOLMTEI
(THPOLMTEI), UX TOPMOHBI U (ha3bl CEKPETOPHOro IuKiIa. Poins ropmoHoB TupouuToB. Ilepectpoiika
GonMKYynOB B CBSI3M C PA3NMYHOM (QYHKIMOHATBHOH aKTUBHOCTBHIO. [lapadonmnmukynspHbie
SHAOKPUHOIUTE! (KaIBIUTOHUHOIMTEI, C- KiIeTkn). ICTOYHUKA pa3BUTHSA, JTOKANU3alusd U (QyHKIHSL.
@osuukynorenes. Backynsgpusanus 1 HHHEpBalysl MU TOBHIHON JKEe3Bbl.

OxonommroBuanble xene3bl. Vcrounmkm passutus. CTpoeHHWe H KIETOYHBIH cocraB. Pomns B
peryisiuMyd MUHEpalbHOro obOMeHa. Backymspuszanusi, HWHHEPBALUS M MEXaHH3MBl pEryIIIUN
OKOJIOIMTOBHIHBIX 3kesie3. CTpyKTypa OKOJIOLTHTOBHIHBIX JK€JIe3 Y HOBOPOXKICHHBIX W BO3pPACTHBIC
U3MEHEHUS.

Hannmoueunuxu. Mcrounuku passutus. DeranpHas U JeUHATHBHAS KOpa HaIIOYEYHHUKOB. OHBI
KOpBl M MX KIETOYHBIA cocTaB. OCOOEHHOCTH CTpPOEHHS KOPKOBBIX SHIOKPHHOLMTOB B CBS3H C
CHHTE30M U CEKpeLueHd KOPTUKOCTepOouaoB. Poilb FOPMOHOB KOpHI HAIIOYEYHHKOB B PErYIISLUAM
BOJIHO-COJIEBOI'0 PaBHOBECHUS, Pa3BUTHM OOINEr0 aJalTalldOHHOTO CHHIPOMA, PEryJsiuu OEIKOBOro
cuHTe3a. Mo3roBoe BEIIECTBO HaAmo4eyHUKoB. CTpoeHue, KIETOYHBIA COCTaB, TOPMOHBI U POJb
MO3TOBBIX 9HJOKPUHOUMTOB (3nuHedponuToB). Bo3pacTHble H3MEHEHUS HAATIOYCYHUKA.



DHOOKPUHHBLE CIPYKMYPbL JICeIe3 CMEULAHHOU CeKpeyul.

DHJOKPUHHEBIE OCTPOBKH IIOKETYIOYHON dKele3bl. DHIOKpHHHAA (QyHKIMS IOHAX (CEMEHHMKH,

SIMYHUKY ), TUTALCHTHI.
Oounounwvle 20pMOHONPOOYYUPYIOWUE KIEMKU.

IIpencranenue o mauddysHoi sHOOKpHHHOH cucreme (JIDC), moxamu3amus 3JIEMEHTOB, HX
KeTounblil coctas. Heltposnnokpurusie xnerkd. [Ipencrasnenus o AITY ][I cucreme.

5.6. IlumeBapurensHas cucTeMa

O6mmas XapakTepuCTHKa MHIIeBapUTeNbHOM cucTeMbl. OCHOBHBIE HCTOYHUKH PasBUTHS TKaHEH
UIIEBAPUTEILHOM cucTeMbl B sMbpuorenese. OOLIMH NPUHIMII CTPOSHHs CTEHKU MAIIEBAPUTEIBHOTO
KaHAIa - CIM3UCTas 000JI0YKa, MOICIU3MCTas OCHOBA, MbIeyHas 000JI0uKa, HapyxHas 000I0YKa
(cepo3Has WM aJBEHTUIMAIbHAS), MX TKAHEBOM M KIETOYHBIM cocras. [loHsTme O CIM3UCTOH
o6osiouke, ee crpoeHre ¥ (QyHKIMSA. VHHepBamus W BacKylsApH3alMs CTEHKA NUNIEBAPHTEILHOH
TpyOKd. DHJIOKPUHHBIA anmapaT INHINeBapUTeNbHOH cucTeMsl Jlumdoumsele  CTPYKTYpHI
UIIEBAPUTEILHOTO TpakTa. CTpoeHue OprOIIHHBL

Ilepeonun omoen nuugegapumeibHou CUCTIEMDbL.
OcoOeHHOCTH CTPOEHHUS CTEHKH Pa3IMYHbIX OTIAE/I0B, HCTOYHMKH Pa3BHTHA.

PoroBas monocth. CTpoeHHE CHH3UCTOM OOONOYKH B CBS3H ¢ (GyHKIMEH H 0COOEHHOCTAMHM
[UIIEeBapeHus B POTOBOM nonocT. CTpoenue ryObl, eKu, TBEPAOro U MArkoro Heba, s3bika, IECHEI,
MUHJQIHHBL; UX KPOBOCHAOKEHUE U WHHEPBAIIUS.

bonbmue cmonHble xene3sl. Knaccudukanys, ICTOYHUKY pa3sBUTUsA, cTpoeHue U Gyrukuuu. Ctpoenue
CEKPETOPHBIX OTJEJIOB BBIBOJHBIX IIPOTOKOB. OHAOKpHHHas GyHknusa. KpopocHabxkenue u
UHHEPBAIU.

S3e1k. Ctpoenne. OCOOEHHOCTH CTPOEHHS CIU3UCTOH 000IOUKY HA BEPXHEH U HIDKHEH IIOBEPXHOCTIX
oprasa. CocoukH s3bIKa, UX BUJIBL, cTpoenue, Gyukiuu. KpoBocHabxeHue u HHHEPBAIHA.

3y6sl. Ctpoenue. Omanb, JEHTHH U IEMEHT - CTPOCHHME, 3HAYeHHEe M Xumudeckui cocras. [lynbma
3yba - crpoenue u 3HaueHwe. [lepuomoHT - cTpoenue U 3Hadenue. KpoBocHaOKeHue U WHHEPBALHS
3yOa. Pasputre u cmena 3y0oB. Bo3pacTHble n3MeHEeHHS.

I'noTka u nuImeBo. CT‘pOGHI/IC U TKAQHEBOM COCTaB CTEHKH IJIOTKHM ¥ ITHINEBOJA B PasimuYHBIX €T0
otmenax. JKemessl mUumepoga, Hx FI{CTOQJH3HOHOFHH. OcobennocTr CTPOCHHA IHIICBOOA VY
HOBOPOXKICHHBIX U B Pa3JIMYHBIC BO3PACTHBIE IIEPHUO/LI IIOCIE POKICHHA.

Cpedruit u 3a0HULl OMOebl NUWeGAPUMENbHOT CUCINEMBIL.



OCOGEHHOCTH CTPOSHUS CTEHKH Pa3/IMIHBIX OTAENOB. MCTOUHHKH SMOPHOHAIEHOTO PA3BUTH.

Kenynok. Crpoense ClIu3MCTOR 00OJIOYKM B PaslMYHBIX OTAenax opraa. L{urodusmorornyeckas
XapaKTEPUCTUKA MOKPOBHOIO SIHTeNHs, ciu3eobpasopanue. Jlokanmsauus, CTpOCHHE U KICTOUHBIH
COCTaB JKeNe3 B Pa3IHYHBIX OTAENaxX elyaka. MUKpPO- B yILTPAMMKPOCKOIMYECKHE OCOOCHHOCTH
9K30- M JHJIOKPUHHBIX KIETOK. PereHepanus NOKPOBHOIO SIMTENUS W SMHUTEIUA XKEIE3 XKeIyaKa.
KpoBocHabkenue u MHHepBalys XKelTyaKka. Bo3pacTHbIE 0COOEHHOCTH CTPOCHHS JKEITy IKa.

ToHkas KHIIKa. XapakTEPUCTHKA pa3MYHBIX OTJAENOB TOHKOM Kumku. CTpoeHue CTEHKH, ee
TKaHeBbI cocTaB. CHCTEMa «KPUIITa-BOPCUHKA» KaK CTPYKTYPHO-QYHKUHMOHANbHAs eAMHULA. Buibl
KJICTOK JIUTENIMS BOPCHHOK M KPHIIT, HX CTPOGHWE U uTopu3nonorud. I'ucrodusnooris mpouecca
IPUCTEHOYHOTO IIMIIEBApEHHss M BCachblBaHHUA. Polb ClmM3d M MHUKPOBOPCHHOK JHTEPOLHUTOB B
IPUCTEHOYHOM nNuieBaperuy. [[MTOGH3MOTOrUs 9K30- U DHIOKPHHHBIX KJIETOK. Perexeparus
SMHUTENMsS TOHKOW Kuikd. KpoBocHabykeHue W WHHEpBAlMs CTEHKH TOHKOW KMIIKH. BospacTHsbie
U3MEHEHMS CTEHKH TOHKOM Kuuku. Jlumdonaabie 06pazoBaHus B CTEHKE KUIIIKH.

Toncras xumka. XapakTepUCTHKa pas3iddHbix 0TjenoB. CTpoeHHE CTCHKHM, €€ TKaHEBBIA COCTaB.
OcOOGEHHOCTH CTPOEHHS CIAM3KCTOW 000JOYKA B CBsI3H ¢ (QyHKIMEH. Buapl SMUTEIMONMTOB M
SHJIOKPUHOLMTOB, uxX ImrTodusuonorusa. Jlumdounnsie obpasoBanus creHKH. KpoBocHaOXeHME.
WunepBanms.

Yepreobpazubiit 0TpocTOK. OCOOEHHOCTH CTPOSHUS U (PYHKIUH.

[Ipsimast kumuka. CTpoeHue CTEHKH B TA30BOM M aHAIBHOM 4acTH NpPSIMOHM KHMIOKM B CBS3HM C HX
b yHKIEOHANBHEIME 0coOeHHOCTIMU. VIHHEpBaysl.

ITooocenyoounas sicenesa.

Obmas xapakrepuctuka. CTpoeHne 5K30KPHHHOIO M 3HIOKPUHHOrO oTAenoB. LluTtodusunonoruyeckas
XapaKTePUCTHKA AalMHAPHBIX KJIETOK. TWIbl SHIOKPHHOIMTOB OCTPOBKOB M HX Mopdo-
GyuxumonaneHas xapakrepuctuka. KpoocnaOxenue. HMunepaums. Perenepauus. OcoOeHHOCTH
rUcTO(QU3UOIOIHH B pa3HbIe IEPHOIBL I€TCTBA. M3MeHe s jKee3n] IpU CTapeHUy OpraHu3ma.

Heuene.

Obmass xapaxtepucrtuxka. OcobeHHOCTH KpoBOocHaOxeHHsS. CTpoeHHEe KIACCHYECKOH MONBKHM Kak
CTPYKTYPHO-(YHKIIMOHATBLHOH eIUHUIIBI TedeHu. [IpecTaBnenus o NOpTaIbHOM JOJbKE M alMHyCe.
CrpoeHne BHYTPHIOJIBKOBBIX CHHYCOUIHBIX COCYIOB, IUTO(U3HUOIOIUA MX KJIETOYHBIX 3JIEMEHTOB:
9HJIOTETMOUUTOB, 3Be3A4aThix Makpodaros. lepucuuycounansabpie MPOCTPAHCTBA, MX CTPYKTYpHAS
opranuzamys. JIMIOMUTEL, OCOOCHHOCTH CTPOEHHS U QYHKIWH. ['eraTonuTel - OCHOBHOM KJICTOUHBINA
3JIEMEHT IIeYEHH, [IPEACTaBIeHHs 00 MX PaclONOXKEHUH B JOJbKaX, CTPOCHHE B CBSA3H C (DYHKIIMAME
meyerd. CTpOCHME JKETYHBIX KAHAIBIECB (XOJAHTHOJN) M MEXKIOJIBKOBBIX JKETYHBIX IIPOTOKOB.
MexaHu3Mbl LHPKYJIAUMH IO HUM xemyd. MuHepBamms. Peremepaums. OcoOEHHOCTH CTpOCHHS



[eYeHH HOBOPOXKIEHHBIX. Mopdo- QyHKIMOHATbHbIE OCOOCHHOCTH CTPOCHHS NEICHH neTel paHHero

BO3pAcTa U NPU CTAPEHUH OpraHKu3Ma.
JKeraHbIi My3sIph U KerdeBbiBoasme myTd. CTpoeHue U QyHKIHs.
5.7. erxaTenpHas cucTeMa

O6Iast XapakTepHCTHKA bIXATeNbHOM CHCTEMBL. BO3IyXOHOCHBIE IyTH ¥ DECHHPATOPHBIH OTHEIL.
OMOpHOHABHOE pa3BUTHE. [IpelCTaBlIeHHE O HE PECHMPATOPHBIX M PECIUPATOPHBIX (YHKIHAX
JIBIXaTeIbHON CHCTEMBL

Bruenezoumnvle 6030yXOHOCHbIE NYMU.

Oco0eHHOCTH CTPOCHHS CTCHKH BO3AYXOHOCHBIX IIyTE€H: HOCOBOM IIOJIOCTH, TOPTaHHM, Tpaxew Hu
rIaBHEIX OpoHx0B. TKaHEBOM cOCTaB W IMCTO- (GYHKUMOHANbHAs XapaKTEpPUCTHKa HX O00ONOYeK.
KiteTouspidt COCTaB IUTENUS CIU3UCTON 0O0IOUKH.

Jlezkue.

BHyTpHIIeI‘O"IHHC BO3OYXOHOCHBIC ITYTH: 6POHXH u GPOHXHOHH, CTPOEHHE HX CTCHOK B 3aBHCHMOCTH
OT X KEUIH6pa. HI’IM(IJOI/I,IIHB,}I TKaHb B CTCHKC 6p0HXOB, €C 3Ha4YCHHC.

Anpnyc xak mopdo- dynkumonansHas exuHuna jerkoro. CTpyKTypHblE KOMIIOHEHTBI aluHYyca.
CTpoeHue CTEHKH aibBeO)l. THIBI IHEBMOUMTOB, HX UHMTO(QYHKIMOHANbHAS XapaKTepHCTHKA.
CTpyKTYpHO-XUMHUYECKass OpraHusanuss #u (QyHKIMA CypHaKTaHTHO-AIBBEOISPHOIO KOMIUIEKCA.
CTpoeHue MeXalbBEONSAPHBIX IEPEropoJoK. AsporeMaTHyecKui Oappep H €ro 3Ha4YeHue B
razoobmene. Makpodaru merkoro. KpoBocuabxenue nerxoro. Mumeppanms. CTpoeHHe JIETrKOro
HOBOPOXKIEHHOr0 (KMBO- M MEPTBOPOXKICHHBIX). Pa3sBuThe JErkoro B IIOCTHATATBHOM IEPHOJE.
BospacTHple W3MEHEHMs IJIETKOrOo B IpoIecce CcTapeHus. PerenepaTopHble NOTEHIMH OpraHoOB
JIbIXaHUS.

[Tnespa. Mopdo- QpyHKIHOHATEHAS XapaKTEPUCTHKA.
5.8. Koxa u e€ npou3BoaHbIC
Koxa. Oburas xapakrepucTuka. OMOpHOHAIBHOE PasBUTHE. TKaHEBLIA COCTaB.

Omunepmuc. OcroBrble auddeponsr KiIeTok B smmiepmuce. Crou smuaepmuca. MX KIETOYHBIHA
cocraB. OCcOOEHHOCTH CTPOCHHS JMUIAEPMUCA CTOJICTOH» U «TOHKOH» Koxu. IloHarue o mporecce
KepaTHHU3auuy, ero 3HayeHue. CTPyKTYpHBIE U OHOXMMHYECKHME HU3MEHEHHMs KIETOK B IIpolecce
keparuauzanuu. Kieroysoe oOHOBJIEHHE SMUAEPMECA M IPEACTABICHHE O €ro NpoudepaTUBHBIX
eJMHUNAX M KOJMOHKOBOM oOpraHu3amuu. MecTHas cucTeMa MMMYHHOIO Haja30pa sSHuiepMuca —
BHYTpUIIIHIepMabHble Makpodard u TUMGOIMTEL, HX IHCTO- (YHKIMOHAIBHAS XapaKTEPHCTHKA.
[TurMeHTHBIE KJICTKH SNMUAEPMHCA, UX IPOUCXOXKICHHE, CTpPOeHHE U posib. OcsA3aTeIbHbIE KIETKH,



CTPYKTYpHBIC TpU3HAKM HX pPEUENTOPHON # OHIOKpuHHOH Gynkuwi. basaibhasg IUIaCTHHKA,
JePMAIbHOUAEPMATBHOE COEIMHEHHUE.

JlepMa, COCOYKOBBIM U CETYATHIH CIIOH, X TKaHEBOH cocTaB. OCOOEHHOCTH CTPOCHUS JEPMBI B KOKE
pa3TMYHBIX YYaCTKOB Tela - CTOINBI, JIaMOHeH, JHIa, CycTaBoB U 1p. ['McTo- (yHKIMOHATBHAA
XapaKTepUCTHKAa HMMMYHHOM CHCTeMbI B JepMme. Backynspusauus Koxu. VHHEpBaIMS KOXKH.
Perenepanus.

Keness xoxu. CanpHble M IOTOBbIE Keje3bl (MEpPO- M alOKPUHOBBIE), UX pa3BUTHE, CTPOEHWUE,
ructodusuonorus. MoJoynble Kele3sl — cM. B paszene «KeHnckue monoBble oprans». BospacTHbie
0COOEHHOCTH KOXH U €€ JKEIe3.

[punatku koxu. Bosockl Paseurre, crpoenue, pocT i cMeHa Bojoc. Horru. Passutue, crpoerne u
pOCT HOI'TEH.

5.9. Cucrema Mo4e00pa3oBaHUsl U MOUEBBLIEIEHHS
OO61ast XapaKTepUCTUKA CUCTEMBI MOYEBBIX OPraHoB. OMOPHOHAIILHOE Pa3BUTHE.
Iouxu.

KopkoBoe u Mo3roBoe BemiectBo nouku. Hedpon kak Mopho- QyHKIMOHAIbHAS €IMHUIIA [T0OYKH, ero
crpoenue. Tunsl HeppoHOB, UX Tomorpadusi B KOPKOBOM M MO3TOBOM BemnecTBe. Backynspusanus
[IOYKH — KOPTHKAJIbHAS M IOKCTaMeNyJUIIpHAs CHUCTeMBl KpoBocHaOxeHus. [loueunsie Tenbua, ux
OCHOBHBIE KOMIOHEHTBI. CTpOEHME COCYIMCTBHIX KIy004koB. Me3aHrHid, €ro CTpOHUE M (QYHKITHS.
CTpykTypHas opraHusaius moyeysHoro GuisTpa ¥ pois B MoyeoOpasoBanuu. KOKcTarnomepyispHbIi
anmnapar. ['ucTopu3HONIOTHS KaHAIblleB HEGpPOHOB M COOHMpATEIbHBIX TPYyOO4YeK B CBI3HM C HX
ygacTeM B 00pasoBaHMM OKOHUaTenbHOM Mouu. CTpoma IO4YeK, ee TI'HCTO(YHKIMOHAIbHAA
XapakTepuctuka. [ToHATHE B CTpOCHME IIPOTUBOTOYHON CHCTEMBI IIOYKH. Mopdo- GyHKIMOHAIBHBIE
OCHOBBI pEryIsilUM Ipolecca MoveoOpa3zoBaHusi. ODHIAOKPUHHBIA anmapar I09KH (PEeHMH-
AQHTMOTCH3WHOBAs, WHTECTEHANbHAs MpPOCTAarJaHIMHOBAsS M KaJUIMKPEHH-KHHUHOBAsS CHCTEMBI),
crpoenne u (ynkuus. Vunepsaums nouku. Peremeparusrble moreHunuyu. OCOOEHHOCTH IOYKH Y
HOBOpOXIeHHOro0. [Tocnenyromue BO3pacTHbIE H3MEHEHHS TIOYKY.

Mouegvigooswue nymau.

CrpoeHne CTEHKH IMOYEYHBIX dYamiedek u JoXaHkd. CTpoeHHe MOYETOYHHUKOB, HMCXOIS W3
IPEeCTaBICHHS O NOPIMOHHOM XapakTepe NepeABKeHMs Mo HuM Mouu. Mopdo- ¢yHKIHOHAIBHAS
XapaKTepUCTHKa MOYeBOro  Iy3bIpsa. OcCOOEHHOCTHM  CTPOGHUS  MYXKCKOINO M JKEHCKOrO
MOYEHCITYCKATEIbHOI0 KaHaIa.

5.10. Ilonogas cucrema

Obmas XxapakTepHCTHKa CHCTEMBI IIOJIOBBIX OpraHoB. OMOpuoHaibHOE passutHe. llepBuunbIe
TOHOIMTHI, HaYaJbHAs JOKATIW3AUWs, IyTH MUTPAUM B 3a49aTOK TrOHAAbL. | HCTOJOIMYECKH



pHdepenTHas CTaIus PasBUTHs TOHAN i UTOTEHETHYECKHAE POLECCH! Ha ITOH CTa/HH. @akTopsl
nonosoi muddepertmposky. TKkaHEBOH COCTAB OPTraHOB MONIOBOH CHCTEMBIL.

My3KCKHE ITOJIOBBIE OpraHbl.

['ucTOreHeTUYeCKHe IPOLECChl B 3ayaTKe [OHAIBI, BEAyIIME K pPasBUTHIO sHHKa. Pa3sBurtue
CEeMSIBBIHOCSIIUX NyTEH.

Auurxo. OO6mas XapakTepucTHKa CTpoeHHs. M3BuThle CeMEHHBIC KaHAJbIBl, CTPOCHHME CTEHKH.
Cnepmarorenes. Llutonorndeckass XapakTepPHCTHKAa €ro OCHOBHBIX (has. Pomb CycTEHTONHMTOB B
criepmarorenese. I'eMaToTeCTHKYIAPHbIL Oapbep. DHAOKpHHHAS QYHKIMS SH9Ka: MYyXCKHE IOJIOBBIE
rOpMOHEl ¥ CHHTE3UpYIOUIME MX IJaHAynonuTel (kietka Jledmura), HX HUTOXMMHIECKAE
0COOEHHOCTH, yYacTHe B peryJslyy CcrepMaTorenesa. I'MCTOQU3MOIOrUsS NPSMBIX KaHAIBIEB,
KAHAIBLEB CeTH ¥ BBIHOCSIUX KAHANBIEB AUYKA. Perysiys reHepaTHBHON U SHIOKPUHHON QyHKIMH
suaka. OCOOEHHOCTH AMYKa HOBOPOXKIEHHOTO, J0 IIEPHOJia II0JOBOIO CO3PEBAHHMs, B IIEPHOJL IOJIOBOH
3pEJIOCTH U IIPU CTAPEHUH OpraHu3Ma.

B03MOXKHOCTD TIOBPEKIAIONIEr0 IEHCTBHS Ha SHYKH (DH3MKO-XMMHYECKUX (HaKTOPOB -pajuarius,
aJIKOTOJIb, TEMIIEpATypa U JAPYTHUE B CBA3U C UX MOPhO- QYHKIHOHATBHBIME 0COOEHHOCTAMM.

Cemsagvinocsuyue nymu. Ilpuparox swuaka. CemsiBbiHOCAUIMH 1poTOK. CeMEHHBIE ITY3BIPHKH.
Cemsiu3pepratenbubiii kanan. I[lpexcrarenshas sxenesa. VX crpoenme u (ynxuun. BospacThbie
m3menenus. [lonoBo#t unen. CTpoeHue, BacKyJspU3aliys, HHHEPBALHS.

Kenckue MoJI0BLIE OPraHbl.

Auunux. Passutme. OOmas xapakrepuctuka crpoeHus. OCoOEHHOCTH CTPOEHHsS KOPKOBOIO M
Mo3rosoro Bemectsa. Oporenes. OTiuuus OBOreHesa OT cmepmaroreHesa. CTpoeHue W pasBHTHE
dbommakynos. OBymsuus. [ToHsTie 06 OBapHaJbHOM LHKIE M €ro peryisuuu. PasButue, CTpoeHue u
(yHKIMY JKEJITOro TeNa B TeYSHHE OBAPUAIBHOTO LIHKIA U OpH OepeMeHHOCTH. ATpesHs (OIUIMKYIIOB.
DHJOKpUHHAS (YHKIUS SIMYHUKA: JKEHCKHE IOJIOBBIE TOPMOHBI M BhIpabaThIBAIOIIKE UX KICTOYHbIC
sneMeHTh. OCOOEHHOCTH SMYHMKA HOBOPOMKIAEHHBIX IO II0JIOBOTO CO3PEBaHMSA, B IEPHUOJL IIOJIOBOM
3pEeNIOCTH, YyBCTBUTEILHOCTD SIMYHUKOB K JEHCTBHIO PaJMalliy, alKOrOJII0 ¥ JIPYTUM (PaKTOpOB.

Mamounvie mpybwi. Pazsutue, crpoenne u Gynkmuu. OrmonoTsopeHue. buonorudeckoe 3HaveHue
OIIOAOTBOPEHMUS, MOP(OIOTHs ¥ XPOHOJIOT U IIporiecca.

Mamxa. Pasgurtue. CTpoeH e CTEHKM MAaTKU B Pa3HbIX €€ OT/enax. MeHCTpyanbHbIH MUK ¥ €ro (a3l
OcoOeHHOCTH CTPOCHHS SHAOMETPHS B pasiuuHble (aspl IukiIa. CBA3b UMKIMYECKHX HM3MEHEHUH
sHIOMETpUs U ssmuHuKa. [lepectpoiixa MaTky pu 6epeMEHHOCTH | 110CIIE POJIOB.

[TnamenTa, ocobenHocTH ee GOpMUPOBaHUS, OCOOCHHOCTH OpraHH3allMy MaTEPUHCKOH U (QeTanbHon
yacTeil Ha npoTspKkeHnu HepemerHocTH. Onepeskaronee pa3BUTHE COEAUHUTENBHON TKaHK IUIAIEHTHI
¥ JPYr¥X BHE3apOABIIEBLIX OprasoB. CTPYKTYpHBIC OTIMYMSA TPETHYHBIX BOPCHMHOK B DasHBIX
TpUMeCTpax GepeMeHHOCTH, QYHKIUY IJIaleHThl. AMHHOH, €ro CTpOeHHe U 3Hadenme. IlynosuHa, ee



06pa3oBaHue W CTPYKTYpHBIE KOMIIOHEHTHI: CTYAEHHCTas TKaHb, COCYIBI, PYAMMEHTBI JXEITOYHOro
Merka i ajuranTouca. CucTeMa MaTh-IUIAlEHTA-TUION U (PAaKTOPHI, BIUIOMME HA €€ QU3HOJIOTHIO.

Backynspusanys © MHHepBamus Markd. BospactHble H3MeHeHus. OCOOEHHOCTH — MaTKH
HOBODOYKJICHHBIX, JIE€BOYEK IO IIOJIOBOrO CO3PEBAHHA, B IEPHO MOJIOBOIO CO3PEBAHMUSI, Y B3POCIBIX
JKEHIIUH 1 [IPU CTAPCHUU.

Bnaramume. Pasputme. CTpoeHue ero creHok. M3meHeHume B CBA3H C MEHCTPYaJIbHBIM IHUKIIOM.
Vcrions30Banue BIaraJiIiHbIX Ma3KOB IIPY ONpeaesieHuH (a3 )KEHCKOTO M0JI0BOr0 KA.

I'pynuas (mosnounasi) »xenesa. Ilpoucxoxnenue. Paspurue. Ctpoenue. IlocTHaTaibHble H3MCHEHHS.
DyukupoHambHas MOpGOIOr s JTaKTUPYIOmeH U HeTaKTupyromeh (HedyHKIMOHMPYIONIEH U 1mocye
JIAKTAllMK) MOJIOYHOM Jkee3bl. HeWposHIOKpUHHAs perypsinus (QyHKIUE MOJIOYHBIX JKEJes.
M3MeHeHye MOJIOYHBIX JKEJIe3 B XO/I€ OBapUAIbHO- MEHCTPYaJbHOIO LHUKJIA M IPU OEpeEMEHHOCTH.
Backynsapuszauus 1 HHHEpBaIUs.

5.11. Panuuit smOpuorenes

OMOpHONOrUs MJIEKOIATAONIMX KakK OCHOBAa MUl TIOHUMAaHHS OCOOCHHOCTEH CTpOEHMs TKaHeH
(ructorenesa). [lepuoausanus pa3BUTUs YeIOBEKa U JXUBOTHBIX. IIpencraBienue O OHOIOTMUYECKUX
Ipoleccax, JeKalFX B OCHOBE Pa3BUTHSA 3apOIbllIa - AHAYKIHA, JeTePMUHAIMS, IEICHHE, MUT DAL
KIeToK, poct, muddepeHuupoBKa, B3aUMOICHCTBHE KIeTOK, rubens knetox. OcobeHHOCTH
SMOPHOHATBHOIO Pa3BUTUS MIIEKOMUTAIONMX. KpUTHYECKHE IEpHObl B PasBUTUM 3apOIbIIIA.
Hapymenue mporeccoB JeTepMUHALMH KaK IPUYHHA aHOMAIHN U YPOICTB.

ITporenes. OmnonorBopeHue. JIMCTaHTHbIE ¥ KOHTAKTHBIE B3aUMONEHCTBHS ITOJIOBBIX KJIETOK.
IIpeobpaszoBanuss B CIEPMHH: KallalUTallWs, aKpoCOMaldbHas peakius, ocBoOOXKIeHHEe (PEpMEHTOB
AKpOCOMBI, IICHETpallMsi CIEPMHEM MpO3padyHOM 30HBI M IUIA3MOJIEMMBI OBOIMTA, CcOpOC
MUTOIUIA3MATHYECKOM  00O0JIOUKM  chepMus, TIOBOPOT crepMusi, (HOpPMHUPOBAHUE MYIKCKOTO
nponykieyca. [IpeoOpasoBanusi B OBOLMTE: pacCEUBAHUE KJIETOK JIYYUCTOrO BEHIA, KOPTUKAIbHAS
peakiys, BpIOpoc (EPMEHTOB KOPTUKANBHBIX I'paHyll, IpeoOpaBaHue NpO3pavHONl 30HBI (30HHAS
peakius), aKTHBALUs LMTOIIA3MAaTHYECKUX TIIPOLECCOB, OKOHYAHHE Melo3a ¥ OTHAe/eHHe 2-TO
HaIpaBUTEIBHOTO TeNbla. MYKCKOH U JKEHCKUI NMPOHYKIEYChI, pacmaa uxX 000JI0YeK, YCTaHOBIIEHUE
CBSI3M XpPOMOCOM IIPOHYKJIEYCOB C IEHTPHOIIBIO CIIEPMUS.

3urora — OQHOKIJIETOYHBIN 34pOJBIIII, €€ TEHOM, aKTHBAHs BHYTPHUKIIETOYHBIX [IPOLECCOB.

Jlpo6nenue. Cnenuduxa apobieHHs 3UrOThI y delIoBeka U XpoHonorus mponecca. Crpoenue
3apoJiblila Ha pPasHbBIX CTagusax apobnenus. Pone mpospa4uno#t 30HbI. XapakTepuCTHKA TEMHBIX U
CBETJIBIX OJIACTOMEPOB, HX MEXKIETOYHBIX KOHTAaKTOB. YMEHBIICHHE pPa3MepoB OJIaCTOMEPOB, UX
MEKKJICTOYHBIX KOHTAKTOB. YMEHBIIEHHE pa3MepoB OIacTOMEPOB, BO3HUKHOBEHHE COOCTBEHHBIX
CHHTE30B, B3amMmojelcTBue OnactromepoB. Mopyna. bracrorwcra. BuyTpenuss kieToysas macca
(ombpuobnact) u Tpodobdnact. Cramus cBobomnoit Onacronuctrl. COCTOSHME MaTKH K Havaly
uMInantanuy. Hagamo 1-# ¢a3bl racTpyssiiuy My TeM JeaMHHAIH.



Pasnenenue sM6probnacTa Ha snubnact u runobdnacr. [Ipeobpasopanue runobnacra, GopMUpoOBaHKE
TIIEPBAUYHOTO JKEITOYHOI0 MelKa, 00pa3oBaHue NPEXOp/aibHOM MJIACTHKH.

I[IpeobpasoBanue snubiacta: oOpa3oBaHHE AMHHUOTHYECKOHW IIOJIOCTH, BBIAEIECHHME M 3aMBIKAHHE
AMHMOTHYECKON 9KTOJEPMbI, (GOPMHPOBAHHE aAMHHOTHYECKOrO IIy3bIpsi; Hawano 2-H a3kl
racTpy/IsUEK IyTeM SMHUrpauuu - (HOPMUpOBAHME NEPBUYHON IIOJOCKM M IIEPBUYHOrO Yy3elIKa,
oOpazoBaHue 3apOIBIIIEBONH ME30ePMbI, TOJIOBHOTO OTPOCTKA U 3HTOAEPMBI 3apojeina. ObpazoBanue
BHE3apOJBIIIEBOH ME30AEPMBI.

Wmvnnanramus. Xpouonorus mporecca wumiuiantanud. Jluddepenuuposka Ttpodobnacra Ha
nuToTpoo0IacT ¥ CHHUMTHOTpodoOIacT. AxtuBanus cuHuTUOTpodobIacTa. ObpazoBanue NaKyH U
UX COEIMHEHHE C KpPOBEHOCHBIMH COCyJaMH OSHIAOMETpHsA. ['UCTHOTPOGMHBIA THUI NUTAHUS.
dopmupoBaHue NEPBUYHBIX ¥ BTOPHYHBIX BOPCHH XOPUOHA.

Juddepennuposka 3apojibIIEBOH Me30JepMbl (COMHTBHI, HE(PPOrOHOTOMBI, BHUCLEPAILHBIA U
NapUeTalbHbIA JIACTKY CIUIAHXHOTOMA, SMOPMOHAIBHBIA B I1€70M). POCT TroOJOBHOIO OTPOCTKA,
obpasosanue xopasl. DopMUpOBaHKUE HEPBHOM TPYOKM U HEPBHBLIX IPeOHEH, aCAHXPOHHOCTE Pa3BUTHS
FOJIOBHOTI'O M KayAalbHOI'0 OT/eN0B. TyIoBHIIHAA CKIaaKa, 00pa3oBaHHE IIEPBUYHOMN KUIIKH.

l[PI[b liJepCH MU POBKa BHCSElpOJIBIU.ICBOﬁ ME30ICPMbBI  aJlllaHTOHCAa, dMHHOTHYECKOI'O ITY3BIPA,
JKENITOYHOIO MELIKA, COeIUMHUTENBEHON HOMXKKH, CI0M, OACTHIIAIOIETO Tp0(1>06na0'r.

CDElKTOpBI, BIIMAOIME Ha PA3BHTHEC. I'CHETHYCCKHC, MaTCPUHCKHC, BHCIIHHC (pa,[[HaLlHF[, aJIKOT'OJIb,
KYPCHHE, HAPKOTHKH, HHCIJCKI.[I’I}I, XUMHWYECKHE H JICKAPCTBCHHEBIC BENIECTBA, ITECTHIIMIBI X ,I[p)






