BOITPOCHI K DK3AMEHY

O ANCHMIIVIMHE «I'MCTOJIOTI'UsA, SMBPUOJIOT USA, HUTOJIOT US»
JJIA CTYAEHTOB 2-ro KYPCA MEXIAYHAPOJHOI'O ®AKYJIBTETA
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|. O0mas nuTo0rNus

MeTtoasl Mop(oTorHUecKoro uccieaoBanus. Buasl MUKpockomuu, 00iacTu
UX TPUMEHEHHUSL.

IToHaTHe O KIIETKe, KaK OCHOBHOH eauHuIle KUBOro. OOIMil TUIaH CTPOCHHS
KJIETOK 3YKapHuoT. [[oHsTHE 0 KOMITAPTMEHTAIU3ALIUN KIETKH.

buonoruyeckas MemOpaHa Kak OCHOBa CTpoeHUs KieTku. COBpeMEeHHasi MOJIEh
CTpOEHHUS OMOJIOTMYECKUX MeMOpaH.

[Tna3zmatuueckas memOpana (razmosemma). CTpoeHue, XUMMHUYECKUN COCTaB,
GyHKIUU. HanMemOpanHbiii  cioi  (TJIMKOKQJIMKC) W MOAMEMOpaHHBIN
(kopTUKaNbHBINA) cioi. Mopdomoruyueckas XapakTepUCTUKa W MEXaHU3MBbI
OapbepHOl, pelenTopHOM U TpaHCHOpPTHOM QyHKIUNA. CTpyKTypHBIE U
XUMHUYECKUE MEXaHU3MbI B3aUMOJEHUCTBUS KIIETOK.

Cnenuanu3upoBaHHBIE CTPYKTYPbl KJIECTOYHOM MEMOpaHbl: MHKPOBOPCUHKH,
pECHUYKH, Oa3alibHbIe MHBATMHAIIMU. MEXKIIETOUHbIE COSUHEHUSI (KOHTAKTHI):
MPOCThIE KOHTAKTHI, COCAWHEHHUS THUINA 3aMKa, IUJIOTHBIE COEIUHEHUS,
JIECMOCOMBI, IIEJIEBUAHBIE KOHTAKThl (HEKCYChI), CHHANITUYECKUE COCAUHEHUS
(cuHarichl).

[uronnasma. I'manommazma. DU3MKO-XMMHYECKHE CBOMCTBA, XUMHYECKHUU
COCTaB. YUacTue B KJIETOYHOM METa00JIU3ME.

Opranemnsl.  Ompenenenue, kinaccudukamuu. OpraHemwisl  o0mero
CHeruaIbHOrO 3Ha4eHusl. MeMOpaHHbIe 1 HEMEMOpPaHHbBIE OPTaHEIUIbI.
OHporutazmatudeckas cetb. CTtpoeHre U (QYHKIHHM TPaHYJSIPHOM M TIIaJIKOU
sHAOIUIa3MaTHUeCko ceTu. OCOOEHHOCTH CTPOCHHMSI B 3aBUCUMOCTH OT
cnenuUKu METabOTUIECKUX TPOIECCOB B KIIETKE.

Kowmmnekce T'onbmxu (anmapat [N'omsmku). Ctpoenue u GyHKIIUU.

JInzocombl. CTpoeHue, BUABI TU30COM, PYHKIUH.

[Tepokcucomsel. CTpoeHue, XUMHUECKUI COCTaB, PYHKIUU.

Mutoxonapuu. Ctpoenue, ¢GyHKUUH. OCOOEHHOCTH MHTOXOHIPHAIBHOIO
anmnapara B KJI€TKax C pa3JIMyHbIM YPOBHEM OMOIHEPTreTUYECKHUX MPOLIECCOB.
HememOpanubie opranemisl. PuGocombl. CTpoeHue, XHUMHYECKHUH COCTaB,
JOKaIu3auus B KieTke, pyHkuuu. [ToHsiTue o nonucomax.

Hentpuonu. CtpoeHre u PyHKITUU B HEACIAIIEMCS SIPE U TIPU MUTO3E.
[utockener. OCHOBHbIE KOMIIOHEHTHI  ITUTOCKEJIETa: MHUKPOTPYOOUKH,
MUKpPO(DUIAMEHTHI, TPOMEKYTOUHbIE (prmamMeHTsl. VX cTpoeHue, XuMUdecKui
COCTaB.

Opranemipl  CHENHMATBLHOTO 3HAYCHHS; MUOGUOPWILIBI, MHKPOBOPCHUHKH,
pecHuYKH, KryTuku. CTpoeHHMe W (PYHKIIMOHAIIBHOE 3HAYCHHE B KIIETKaX,
BBITIOJTHSIIOIIMX CIIeIMaIbHbIE (YHKIIUH.



17.

18.

19.

20.

21.

22,
23.

Bxmtouenusi. Onpenenenue. Kiaccudukanus. 3HaueHre B )KU3HEACATEIBHOCTU
KJIETOK U opranu3zma. CTpO€HHE M XUMUYECKUU COCTaB pPa3IUYHBIX BHUIOB
BKJIFOUCHUU.

SAnpo xnetku. Ponb spa B XpaHEeHUHW U Mepeade TeHeTHYECKON MHGOpMAIHH
u B cuHTe3e Oenka. OOmmil TiaH cTpoeHusT MHTEPGhA3HOTO sSApa: XPOMATHH,
SIIPBIIIKO, SASpHas 000109Ka (KaprojeMMa), KapruoruiazMa (HyKJIeoIiazma).
OcCHOBHBIE  TIPOSIBJICHUSI  KU3HENEATECIBHOCTH  KJIETOK. CHHTETHYEeCKUE

ITPOLCCChI B KJeTKe. B3anMOCBSI3b KOMIIOHEHTOB KIICTKHM B Imponeccax
aHaOoIM3Ma U katabomm3ma. [lonarue o CCKPCTOPHOM HHUKIIC, MCXAaHHU3MBbI
IIOTJIOMCHUA U BBIACJICHUA TIIPOAYKTOB B KIICTKC. BHY’I‘pI/IKJIEETO‘IHaH

peredepanus. O0masi XapakTepuCTUKa U OMOJIOTMYECKOE 3HAUCHHUE.
Bocnpoussenenne kierok. Kmerounelii 1uki.  OnpeneneHue,  ATambl
KJIETOYHOTO IMKJIA JUIsl KJIETOK, COXPAHUBIIMX M YTPATUBIIMX CIIOCOOHOCTH K
JEJICHHIO.

Mutotnueckuii 1ukia. ®daspl mukna (uHTEpdasza, Muto3). buomgormyeckoe
3HAYEHUE MUTO3a U €r0 MEXaHU3M.

Meiio3. Ero MexaHusm u OMOJIOTHYECKOE 3HAUCHUE.

MopdodyHKIImoHATBEHAS XapaKTepUCTUKA MPOILIECCOB pocra,
nuddepeHIMPOBKY, TEpUOAa aKTUBHOTO (DYHKIIMOHUPOBAHMS, CTapeHUS WU
ruodesy KJIeToK. AonTo3 (MporpaMMUpOBaHHasi THOEIb KIIETOK).

1. O6mas rucrosiorusi (y4eHue 0 TKaHsIX)

TkaHM Kak CHCTEMBI KJIETOK M HMX MPOU3BOJIHBIX - OJMH M3 HEPAPXUUYECKUX
YPOBHEW OpraHu3aluy kUBoro. OnpeneneHue MoHATUS «TKaHby. Hekiierounsie
CTPYKTYPBI: MEKKJIIETOYHOE BEIIECTBO, CUMILIACTBI, TOCTKIETOYHBIE CTPYKTYPHI,
CUHUUTUU KAaK NPOU3BOAHBIE KIJIETOK. CHCTEMHBIM MNPUHLMUII OpraHU3ALMU
TKaHEH.

Pa3Butne TkaHed  (ructoreHe3). TOTUNOTEHTHOCTb, MOJMIOTEHTHOCTD,
YHUIIOTEHTHOCTDH KJIETOK. CTBOJIOBBIE KIIETKH, UX cBoiicTBa. KommuTHpoBaHue,
JeTEepMUHAIIHS.

HuddepenunpoBka kierok. Mexanusmbl guddepenunpoBku. Perymsims
muddepenurpoBku. DakTophl, BiAUAIKME Ha JTU(HEpEeHIUPOBKY KIIETOK.
HuddepennmpoBannsie kietku. Kpurepuu nuddepeHIupoBaHHON KIETKH.
Huddepon.

Pereneparnus Tkaneii. Kiierounas u BHyTpukiieTodHas pereneparusi. Atpodus,
runepTpodus KICTOK U TKaHEH.

Knerounsie nomynsauuu. [Ipuniun ux BeiaeneHus. OCoOEHHOCTH JKU3HEHHOTO
LMKJIa KJIETOK Pa3HbIX MMOITYJISLHM.

[TpunHIUTIBI KJ1accuduKauu TKaHEe. MopdodyHKInoHaTBHAS 151
TUCTOr€HEeTHYeCcKas KilacCU(PUKalUU TKaHe.

OnurenuanbHble TKaHu. VMctounuku passutus. Buabl snurenueB. DyHKIUU
AIUTEHEB. OO61ue MOp(OJIOTUYECKHe MPU3HAKU AIUTEIHEB.
MopdodyHKIIMOHATEHAS " TUCTOTCHETUYECKas KJIacCU(UKALUU
ANUTENNAIBHON TKaHW. [lomynsiquOHHAsT NPUHAIIEKHOCTh Pa3HBIX BHJIOB
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snuTenreB. OCOOEHHOCTH KM3HEHHOTO IIUKJIA KJIETOK Pa3HbIX TUIIOB AITUTENHS.
[ToxpoBHsbIe 3nuTenuu. O01IKe CBOMCTBA MOKPOBHBIX SMTUTEINEB.

CrpoeHne OIHOCIONHBIX (OIHOPSIAHBIX M MHOTOPSIHBIX) M MHOTOCIOWHBIX
ANUTENNEB (HEOPOTOBEBAIOUINX, OPOrOBEBAIOIINX, NEPEXOAHOro). [IpuHIUIIEI
CTpyKTypHOU opranu3anuu u GyHKIuA. CrocoObl BBITONHEHHUS (QYHKIHH
3alUThl SNUTENUAIbHBIMU TKaHAMH, HX Mopdosornueckoe obecredyeHue.
[Iponeccrl, mpoucxoasme B XxoAe oporopeHust. CUHTE3 KEPaTUHOB.
OnurenuanbHas TKaHb. B3auMOOTHOIIEHHE KJIETOK B IuiacTe. MexXKIeTOUHbIE
KOHTaKThl, WX KiacCU(UKaIMs U XapaKTEepUCTHKA. Mopdonoruyeckoe
BBIPAKEHUE MTPOLIECCOB MPOHUIIAEMOCTH

XKenezuctoiit snutenuii. OCOOEHHOCTH CTPOEHUSI CEKPETOPHBIX AMUTEIUOIUTOB.
Cexperopubliii  1uki. ®aszsl  cexkperuu. CnocoObl  BbIJENIEHUS CEKpeTa.
[{uronornyeckass XapakTepUCTUKA SMUTEIMOIUTOB, BBIACISIONIMX CEKPET IO
TOJIOKPUHOBOMY, aTOKPUHOBOMY U MEPOKPUHOBOMY THITY.

Kenespl, wux  knaccudpukamuu.  Mopdonoruueckas — kiaccudukarus
AK30KPUHHBIX Kejle3. XapaKTepUCTUKAa KOHUEBBIX OTIEIOB M  BBIBOJAHBIX
MIPOTOKOB 3K30KPUHHBIX Xkese3. OCOOEHHOCTH CTPOEHUS YHAOKPUHHBIX JKEJIe3.
Tkanu BHYTPEHHEU Cpelbl. Knaccuduxarnus. [TonynamonHas
MPUHAAIEKHOCTh. (OCOOEHHOCTH  KM3HEHHOTO IMKJIA KIETOK TKaHel
BHyTpeHHe#l cpenpl. uddepon. XapakrepucTuka CyONOMyssiqui KIETOK,
coctaBsitonx quddepon, ux romnorpadusi B OpraHu3Me.

KpoBb u numda. OCHOBHbIE KOMIOHEHTHI KPOBM KaK TKaHM - IJla3Ma |
(dopMmenHbIe 35eMeHTbl. DyHKIMU KpoBU. ConepxaHue GOPMEHHBIX 3JIEMEHTOB
B KpOBH B3pocioro yenoBeka. opmyna kposu (I'emorpaMmma U jaeiKoLUTapHast
¢dopmyia). Bo3pacTHble U HOJOBBIE 0COOEHHOCTH KPOBH.

OpUTpPOLUTHL: pa3Mmepbl, ¢GopMa, CTpoeHWe W (PYHKIUHU, KIaCCU(PUKAIIMS
SPUTPOLUTOB MO (opme, pa3mepaM H CTENeHH 3pesaocTH. OcoOeHHOCTH
CTPOEHUS IJIa3MOJIEMMBI SPUTPOLIUTA U €r0 HUTOCKeeTa. Buapl remorinoouHa u
CBA3b ¢ (opMOM IpUTpoIUTa. PETUKYIOUUTHI.

JleitkouuThl: Kiaccuukauus W o0mas xapaktepuctuka. JleiikouurapHas
dbopmyna. ['panynonutel: HeUTpowibl, 303uHOGUIBLI, Oazopuibl, UX
cojiepkaHue, pasmepsl, popMa, cTpoeHue, OCHOBHBIE PyHKIMH. OCOOCHHOCTH
CTPOCHUS CHelU(PUUYECKUX TpaHys. ATpPaHyJOIUTHI. MOHOLMTHI, JTUMQOIHUTHI,
KOJIMYECTBO, pa3Mepbl, OCOOEHHOCTU CTPOEHUS U (PYHKIMH. XapaKTepHUCTHUKa
TUM(DOIUTOB: KOJTUYECTBO, MOPPOPYHKITMOHATHHBIE OCOOEHHOCTH, THIIHI.
Kpossnbie miactuaku (TpoMOo1uThl). Pazmepsl, crpoenue, PyHKITHUS.

JInmda. Jlumbonnazma u GpopMeHHbie eMeHThl. CBS3b C KPOBBIO, MOHSATHE O
PEIUPKYIISIIIIHN JIMMQOIIUTOB.

OMOpHOHAIBHBIN TEMOIUTOIO033. Pa3BUTHE KPOBU KaK TKaHU (TUCTOTEHE3).
[TocTaomMOproOHaNBHBIA  TeMOmo33: (U3HOJOTUYECKAs] pereHepanus KpOBH.
[Tonsitue o crBosoBhIX KieTkax kpoBu (CKK).

Coenunutenbabie Tkanu. OO1Ias XapakTepUCTUKa, Kiaaccuukarus. Mictounnku
pasButus. ['ucrorenes.

BonokHucteie COEJIMHUTEIbHBIE TKAaHH. O6miass  xapakTepHUCTHKA.
Knaccuduxanus.
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Poixyias  BOJIOKHHCTasi COEAMHHUTENIbHAas TKaHb, €€ kieTku. OOmas
XapakTepUCTHKAa  MEXKKJIETOYHOIO  BEIIECTBA,  XUMHUYECKHIl  COCTaB,
MPOUCXOXKIeHNEe, (PyHKIIMOHANbHOE 3HadeHue. CuHTe3 KoyareHoB. CrocoObl
PEryJISIMU COCTaBa MPOMEKYTOUHOTO BEIIECTBRA.

[InoTHas BOJOKHHUCTAsl COCAMHUTEIbHAS TKaHb, €€ Pa3HOBUIHOCTU, CTPOCHUE U
¢dynaknun. Cyxoxuiiue Kak Opras.

Cnenuanu3upoBaHHbIE COCAMHUTEIbHBIE TKAHU: PETUKYJSIpHAs, >KUPOBAs
NUTMEHTHAs!, CIU3ucTast TKaHu. CTpPOEHHUE U 3HAYCHHE.

Ckenernple  Tkanu.  OOmas  XapakTEpUCTHUKAa  CKEJIETHBIX  TKaHEH.
Knaccuduxarnus.

XpsieBble  TkaHd. OOmias xapakTepucTuka. Buabpl XpsieBod TKaHU
(ruanuHOBasi, dJACTUYECKas, BOJIOKHUCTAsA), T[IOJOKEHUE B OpraHusMe.
KieTouHnslil cocTaB, XuMrU4YecKasi U CTPYKTypHasi OpraHu3alus MEXKIETOYHOTO
BeliecTBa. [lomysimonHas NpruHaAJIeKHOCTb.

Xpsill Kak oprad. Pojib HAIXpSAUTHULIBI B OPTaHU3AIMY TUTAHUS U POCTa XPSIIa.
Koctuble Tkanu. O6mias xapakrepuctuka. Knaccudukanus. ['pyboBookHUCTas
KOCTHasi TKaHb. IlmacTuHuYatas (TOHKOBOJIOKHUCTas) KOCTHasi TKaHb. Ux
JIOKanu3aius B opranudMe U MophopyHKIHOHAIbHBIE 0COOEHHOCTH. KileTku
KOCTHOM TKaHU: OCTEOLMTHI, OCTE00JIACThI, OCTEOKJIACThl. Buasl KOCTHOTO
BemiecTBa. llomynsiiuoHHass MPUHAMIEKHOCT W OCOOCHHOCTH >KM3HEHHOTO
[MKJIA KJIETOK KOCTHOW TKaHU

[Ipsimolt 1 HenpssMOM octeoreHes. Perenepanust KOCTHbIX TKaHeW. Bo3pacTHble
u3MeHeHus. DakTophl, OKA3bIBAIOIINE BIUSIHUE HA CTPOCHHE KOCTHBIX TKAHEH. .
Koctp kak opran. Pa3Butue miockux u TpyO4aThix kocteil. CTpyKTypHOE U
(GYHKIMOHATBHOE B3aUMOJCHCTBHE KOCTHOM M BOJIOKHHUCTOW COEIMHUTEIHHOU
TkaHu. CTpoenune u GyHKIHOHATHHOE 3HAYeHHE HAIKOCTHHUIIBI.

Mpeiieunbie  TKaHu. MCcTOYHUKM  pa3BuTusA, kiaccudukamnus, (QyHKIHUU.
[TonynsitoHHasi  MPUHAIJIEKHOCTh, OCOOCHHOCTHM  JKM3HEHHOTO  IMKJA
MBIIIEYHBIX 2JIEMEHTOB.

Comaruueckass momnepeqyHo-mosiocatass (UCUepyeHHas) MbIIIeYHas TKaHb.
Mopdonoruueckas 1 QyHKIIMOHAIIbHASI XapaKTEPUCTUKU. MUKPOCKOMYECKOE 1
AIEKTPOHHO-MUKPOCKONUYECKOe cTpoeHrue. CTpPOEHHE MBIIIEYHOTO BOJIOKHA.
Crpoenne MUOPUOPUIUIBI, €€ CTPYKTYpHO-(DYHKIHMOHAJIbHAs €JUHULA —
capkomMep. CTpoeHue capkomepa.

CTpyKTypHBIE U MOJEKYJSIPHBIE OCHOBBI COKpalieHus. Crucrema COMNpsKEeHHs
BO30Y)KJIGHUSI C COKpallleHHeM, €€ CTpoeHHe. MeXaHu3M MBIIIEYHOTO
COKpaueHus. B3aMMOOTHOIIEHUSI MBIIICYHBIX 3JIEMEHTOB C COEAUHUTEIbHBIMU
M HEpPBHBIMM TKaHSMU. THUINBI MBIIIEYHBIX BOJIOKOH. J[BurarenbHass u
YyBCTBUTEJIbHAS HWHHEpPBAIMs MBIIICYHBIX BOJOKOH. MOTOpHas eAauHuIA.

MuocaTeUINTOUTEIL. Perenepanus MBIIIIEYHO N TKaHH, 3HAUYEHHNE
MHOCATEJUIMTOUUTOB. MbIlIIa KaKk Opras.
I nankas MBbIIIeUHas TKaHb. Mukpockonmueckoe " BJIEKTPOHHO-

MHUKPOCKOIINYECKOE CTpoeHue. JIokanuszanus.
Cepaeunas nmonepedHo-nojiocaTtasi (MCUYEpUCHHAsI) MbIllIeYHasl TKaHb. ICTOUHUK
pa3BUTHs, dTanbl Trucrorere3a. MopdodyHKIMOHATBHAS —XapaKTepUCTHUKA
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pabouux 1 MPOBOMASIIKX KapAUOMHUOLIUTOB. BO3MOXHOCTH pereHepalyi.
HepBHas Tkanb. OMOPHOHATLHBIN THCTOTCHE3.
Hetiporutel  (Hetiponsl). Mcrounmku pasButws. Mopdoiorudeckas u
dbyHKIIMOHANRHAS Kinaccudukammsi. OOmmiA TUTaH CTpoeHus HeiipoHa. MUKpo- u
yABTPACTPYKTypa TMEpuKapuoHa (Teda HEHpoHa), aKCOHa, JICHAPHUTOB.
bazodunsHoe BemecTBO (cyOctanums Huccis). OcoOEHHOCTH THMTOCKENIeTa
HelpouuToB (HelpoduiaMeHTsl W HEWpoTpyOouku). Posb mmiazMonemMMebl
HEWPOLMTOB B pPELENINU, I€HEpalud W IPOBEICHUH HEPBHOTO HMITYJIbCA.
TpaHcriopTHBIE IPOLIECCHI B IMTOILIaA3ME HEMPOHOB. AKCOHAJIBHBIN TPAHCIIOPT -
AHTEPOTPAIHBIA U PETPOTPAIAHBIA. BBICTPBI M MEIJIEHHBIM TPAHCIOPT, POJb
MuKpoTpyOouek. Ilonstue o Heiipomeanatopax. CeKkpeTopHble HEHPOHHBI,
0COOEHHOCTH MX CTpoeHUs U PyHkius. Ousnonoruyeckas rudesib HEHPOHOB.
Perenepanust HEMPOHOB.
Heiipornus. OOmiast xapaktepucthka. VCTOYHUKM pa3BUTUSA TJIMOLUTOB.
Knaccudukanus, Makpornusi (OJUTOICHAPOTIINS, ACTPOIJIMS W AIECHIUMHAs
st ). Mukporiusi.
Hepaueie BosiokHa. O6mias xapaktepuctuka. Kiaccudukanusa. OcoOeHHOCTH
dbopMupoBaHUs, CTPOCHHUS W (QYHKIMH OE3MHEIMHOBBIX W MHEIHHOBBIX
HEpPBHBIX BOJIOKOH. [loHsiTue 00 oOCeBOM MWIMHAPE W  ME3aKCOHE.
Y AbTpaMUKPOCKONTMYECKOE CTPOECHHUE MHEIMHOBOM 00o0Jouku. JlereHeparus u
pereHepanys HEpBHbIX BOJOKOH.
Hepsubie okonuanusi. OOmas xapakrepuctuka. Knaccudukamus. PenentopHbie
(4yBCTBUTEIIbHbIE) HEpPBHBIE OKOHYAHHS - CBOOOJHBIC, HECBOOOIHBIC W
MHKAICyJIUPOBAHHBIE, HEPBHO-MBIILICYHbIE BEPETEHA, HEPBHO-CYXOKWIIbHBIE —
BepeTeHa. DPGEeKTOpHbIE OKOHYAHUS - JBUTATENIbHBIC U CEKpeTopHbie. HepBHO-
MBIIIIEYHOE OKOHYaHHE (MOTOpHAs OJISIIKA) B CKEJIETHBIX MBIIIIAX U B TIIaJKOM
MBIIIEYHON TKaHU. CeKpeTopHbIe (HEHPO-KEIE3UCThIE) HEPBHBIE OKOHYAHMS.
Cunancel. Knaccudukanuu. MexxHelpoHaJIbHbIE ANEKTPUUECKUE, XUMHUYECKHUE
M CMEIIIAaHHBIC CHHAIChI, CTPOCHHE M MEXaHU3MbI Mepeladyd BO30YKICHHUS.
VYapTpacTpykTypa  XUMHUYECKHMX  CHHANCOB -  MpPECHUHANTHYecKas |
MOCTCUHANTUYECKAs] YaCTH, CUHANTUYECKHUE IMy3bIPbKH, CUHANTHYECKAs IIEb.
Pednexropuble ayru, ux 4yBCTBUTEIbHBIC, JBUTAaTENIbHbIC W ACCOLIMATUBHBIC
3BEHbSI.

I11. YacTHasi rucTosiorus

HepBuas cucrema. OOmas  xapakrtepuctuka. VcTtounuku u  XxoA
AMOPHOHATILHOTO PAa3BUTHAL..

[Tepudepuueckas HepBHas cuctema. HepB. CrTpoeHme, TKaHEBOW COCTaB.
Peakuys Ha mnoBpexaeHue, pereHepanus. UyBCTBUTENIBHBIE HEPBHBIE Y3IIbI
(cnuHHOMO3TOBBIE U UuepenHbie). CTpoeHre, TKAaHEBOM COCTaB. XapaKTepUCTUKA
HEUPOHOB U HEUPOIJIUHU.

LentpanbHas HepBHas cucrteMa. CrpoeHue ceporo M O€Ioro BellecTBa.
[Tonsitue o peduekTopHO# yre (HEHPOHHBII COCTAaB U MPOBOASIINE ITyTH) U O
HEPBHBIX HeHTpax. CTpoeHrne 000JI0YeK MO3ra - TBEpJOi, MayTUHHOU, MATKOM.
Cyb6nypanbHoe U cyOapaxHOMJAIbHOE MPOCTPAHCTBA, COCYJUCTHIE CIUIETEHHUS.
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Oco0EHHOCTH CTPOEHUSI COCYAOB (CHMHYCHI, TF€MOKANWJUISIPhI) LEHTPaIbHOU
HEPBHOW CHCTEMBI.

Crouanoit  mosr. OOmias xapakTtepucTuka crpoeHus. CTpoeHHe ceporo
BEIIECTBA: BUABl HEHPOHOB M MX ydacTue B 0Opa3oBaHHM pedICKTOPHBIX AYT,
TUTIBI TIAUOLUUTOB. Sapa ceporo BemecTBa. CTpoeHue O€lOro BelIECTBa.
[{enTpanbHbI KaHAT COMHHOTO MO3Ta U CHUHHOMO3TOBAsI KUJIKOCTb.
Mo3zxeuok. CTpoeHHe M HEHPOHHBIM COCTaB KOpbl MO3Xeuka. [ pymieBugHbie
KJIETKH, KOP3UHYAThIE U 3B€34aThle HEUPOLIUTHI, KIETKU-3epHA. AQdepeHTHbIE
U 3(ddepeHTHbIE HEPBHBIE BOJOKHA. MeXHEHpOHANbHbBIE CBSI3U, TOPMO3HbBIC
Helponbl. KinyOouek Mo3zxeuka. [ TMouThl MO3kKeUKa.

CrtBou mo3ra. CTpoeHUE U HEWPOHHBIN COCTAaB.

Koneunsiit mo3r. OO011ast XapakTepucTuKa CTpOEHHUsl, 0COOCHHOCTH CTPOCHHUS U
B3aMMOOTHOIIIEHHUSI ceporo u Oenoro BemectBa. Kopa Oosblioro mosra.
OMOpPHUOHANIBHBIA W TOCTAMOPHOHANIBHBIM TUCTOTeHE3. [luToapXxuTekToHMKA
cinoeB (IJIACTMHOK) KOpbl Oonbimx mnosymapui. HelpoHHbIi  cocTas,
XapaKTEepUCTHKAa NHUPAMHUIHBIX HEWpoHOB. IlpeacraBieHne o MOAYJIBHOM
OpraHu3alud KOpbl. MeXHEeHpOoHaIbHbIE CBS3M, OCOOEHHOCTH CTpPOEHUS
cUHATncoB. TOpMO3HBIE HEWPOHBI. | THMOLMTEI KOpPBl. MHUETOapXUTEKTOHUKA —
paavaNbHble M TaHT€HUUAJIbHbIE HEPBHbIE BOJOKHA. OCOOEHHOCTH CTPOEHUS
KOpbl B JBUTATEIbHBIX M UYYBCTBUTEIBHBIX 30HaX. ['eMarosHuedarndeckuii
Oapbep, ero cTpoeHue u QyHKIHS.

ABTOHOMHAsi (BereratuBHasi) HepBHasg cuctema. OOImas XapaKTepucTUKa
CTPOCHHUS NEHTPAIbHBIX W Mepu(epuyecKkux OTIECIOB MapacUMIATHYECKON U
cuMIaTuieckon cucreMm, CTpoeHHME ¢ HEHUPOHHBIM COCTAaB TaHIJIUEB
(3KCcTpaMypaibHbIX U HHTPaMypaJibHbIX). [Ipe- 1 mocTraHrinoHapHbIE HEPBHbBIE
BOJIOKHA.

Cencopnas cuctema (Opransl 4yBcTB). Kimaccudpukauus. OOmmil npuHUMIT
KJIIETOYHOM OpraHu3alMy pelenTOpHBIX OTAENOB. HelpoceHcopHble U
CEHCOdMUTENMAIbHbIEe  peuenTopHble  kinetku. Opran  3penus. OOmas
XapakTepucTHka. MICTOUHMKHN SMOPHOHAIBHOTO Pa3BUTHSI U TUCTOTEHES.

OOmuit mjaH CcTpoeHus ria3Horo siomoka. OOOJMOYKM, UX OTHAEIbl U
MPOU3BOJHbIE, TKaHEBOM cocTaB. OCHOBHbIE (DYHKIMOHAJIbHBIE amnmnapaThl:
OUONTPUYECKHM, AaKKOMOJAUMOHHBIM W penentopHbid. CTpoeHWE U POJib
COCTAaBJIAIOIIMX KX POTOBUIIbI, XPYCTAINKA, CTEKJIOBUJIHOIO Tejla, PagyXKu,
CEeTYaTKH. Hewnponusii COCTaB 51 TJIUOLIUTHI CETUYaTKH, ux
MopdodyHKIMoHabHas —XapakTepuctuka. CTpoeHne #  TaTOPU3HOIOTHUS
NaJ0YKO- M KOJIOOUKOHECYIUX HEHpOHOB ceTuaTku. OCOOCHHOCTH CTPOCHHS
LECHTPAJIbHOM SIMKM JUCKa 3PUTEIBbHOrO HepBa. [IMIMEHTHBIM >SnUTENNN
CeTYaTKH, CTpoeHHe U 3HaueHue. OCOOEHHOCTHM KPOBOCHAOXKEHHS TJIa3HOTO
sa010ka. Mopdosiornueckue OCHOBBI LUPKYJISIUU BHYTPUIIIA3HOW KUIKOCTH.
Bo3pactHbie u3MmeHnenus. BcromorarenbHble Opranbl TJla3a (BEKH, CIE3HBIM
amrmapar).

Opran oOonsHus. OOmias xapakTepucThka. OMOpPHOHAIBHOE pa3BUTHE.
CtpoeHne W KIETOYHBIA COCTaB OOOHSTENbHOW BBICTHIIKH: PELENTOPHBIE,
noJ/Iep>KUBaroiue 1 0a3aabHble KIETKU. [ MCTOPU3MOIOTHs OpraHa 00OHSHUS.
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Bo3spactHbie u3aMeHeHusl.

Opran Bkyca. O0mas XxapakTeprucTHKa. OMOpruoHaiabHOe pa3Butrue. CTpoeHUE H
KJIETOYHBI COCTaB BKYCOBBIX IIOYEK: BKYCOBBIC, MOJJICPKUBAIOIINE U
0azanpHBIC KJIETKU. MIHHEpBaIs BKYCOBBIX IMO4YEK. | MCTO(MU3MOIOTHS OpraHa
BKyca. Bo3pacTHbie U3MEHEHUH.

Opran cinyxa. HapyxHoe yXo: CTpOEHHE HApPY>KHOI'O CIIyXOBOI'O IMpOXoAa H
OapabanHoil mepenonku. CpemHee yXO0: CIyXOBBbIE KOCTOYKH, XapaKTCPUCTUKA
anuTenrs 6apabaHHOM MOJOCTH U CIIyXOBOM TPYOBI.

BHyTpeHHee yxo: KOCTHBIM W TiepernoHYaThlid J1aOupuHTH. BecTuOynspHas
4acTh MEPErnoHYaTOro JaOUPUHTA: IUTUNTHYECKUNA U CPEepUUECKUI MEIIOYKU U
MOJIyKPY>KHbIE KaHajbl. WX penentopHble OTIENbl: CTPOCHHUE U KJIETOYHBIM
COCTaB TSITHA W aMIyJSIpHbIX rpedemkoB. MuHepBamus. ['ucrodusmonorus
BECTUOYJIAPHOTO JaOMpUHTA. YJUTKOBasg YacTh IEPEIOHYATOr0 JIAOUPHUHTA:
CTPOEHHE YJWUTKOBOTO KaHala, CTPOECHHWE U KJIETOYHBI COCTaB CHUPAIBHOIO
opraHa, ero MHHepBalus. [ 'ucTopuznoaorust BOCIpUATHs 3ByKOB. Bo3pacTHbie
W3MEHEHUS.

Cepaeuno-cocyaucras cucrema. CTpoeHne U SMOpPHOHATIBLHOE Pa3BUTHE.
Kposenocusie cocyapl. OOume NPUHIUIBI CTPOCHUS, TKAHEBOM COCTaB.
Knaccudpukanmss  cocyaoB. IloHatTHE ©  MHKPOUMPKYIITOPHOM  pycie
(apTepuonbl, BEHYJBI, FeMOKamwuisipbl). Backymnspuzamusi cocyaoB (COCYIbI
COCY/JIOB).

Aptepun. Krnaccubukamus. OcoOEHHOCTH CTpOCHUST U (PYHKIUU apTEpHid
Pa3JIMYHOrO THUIA: MBIIIIEYHOTO, MBIIIIEYHO-3JJACTUYECKOTO U IIACTUYECKOTO.
I'emokanumisapsl. Kinaccudukanusi, yHKIUS U CTpOCHUE.

Benbl. CTpoeHHE CTEHKM BEH B CBSI3M C I€MOJUHAMHYECKUMH YCIOBUSIMM.
Knaccudukanus. OcoOOEHHOCTH CTPOEHHUS BEH PA3IMUYHOIO TUTA (MBIIIIEYHOTO U
0e3mblieuyHoro). CTpoeHrue BEHO3HBIX KilanaHoB. OpraHHble 0COOEHHOCTH BEH.
JInmparnueckue cocynpl. CTpoeHHE U KiIacCUPUKALIUS.

Cepaue. OMmOpuoHansHoe pa3Butue. CTpoeHHUE CTEHKHM cepiila, ero 000JI0YeK,
MX TKaHEBOM cocTaB. DHAOKapA U KiamaHbel cepaua. Mwuoxkappa, pabouue,
MIPOBOJIALIME U CEKPETOPHbIE KapauomuoluTsl. [IpoBoasiias cucrtema cepua,
ee  MOpPOPyHKIMOHANbHAS  XApAKTEPUCTHKA. ONHUKapA W  [EepUKap/.
WNHHepBauys 1 KpOBOCHAOXKEHHE cepla.

Cucrema oOpraHoB KpOBETBOpPEHMs] Y UMMYHHOM 3ammrtel.  OOmmas
XapaKTepUCTHKA CUCTEMbI KPOBETBOPEHUS U UMMYHHOM 3aIlIUTHI.

IlenTpanpHble OpraHbl KpPOBETBOPEHUSI M HMMYyHOreHe3a. KOCTHBIM MO3T.
Crpoenune, TKaHeBOW cocTaB © (YHKIMH KpPacHOTO KOCTHOTO MO3ra.
OcoOEHHOCTH BacKyJIIpU3aIlMd W CTPOCHHE TeMOKamwuisipoB. [loHsTtre o
MHUKPOOKpPYKeHUU. JKenTeli KOCTHBIM MO3r. Pa3BuThe KOCTHOro MoO3ra BO
BHYTpUYTpOOHOM mepuojie. Bo3pacTHeie u3meHeHus. Perenepainusi KOCTHOTO
MO3ra.

Tumyc. DOmOpuonanbHoe pazutHe. Ponb B mmumdonuronosse. CtpoeHue u
TKAaHEBOM COCTaB KOPKOBOTO M MO3rOBOr0 BelllecTBa J0JieK. Backymispuzanus.
Ctpoenne ¥  3HaYeHUWE  TIeMATOTUMHUYECKOro  Oapbepa. BpemenHnas
(axumaeHTanbHas) ¥ BO3PACTHASI HHBOJIIOIUS TUMYCA.
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[lepudepuyeckue opranbl KpOBETBOpPEHHS W HMMyHoreHesa. Cele3eHKa.
DOMmOpuoHanmbHOe pasputhe. CTpoeHHME M TKAaHEBOM cocTaB (Oenas W KpacHas
nynena. T- u B-3aBucumelie 30Hb1). KpoBocHaOkeHue cene3eHku. CTpyKTypHBIE
1 (YHKIIMOHATBHBIE 0COOCHHOCTH BEHO3HBIX CHHYCOB.

JIumpaTuyeckue y3mpl. OMOpHOHAIBHOE pa3BuTtHe. CTpPOCHHME W TKaHEBOM
coctaB. KopkoBoe u Mo3roBoe BemecTBo. Mx MopdodyHKImoHAIBHAS
XapaKTEpHUCTHKA, KJIETOYHbIM coctaB. T- u B-3aBucumblie 30HBL. Cucrtema
cunycoB. Backynspuzanus. Jlumdouaneie 00pa3oBaHusi B COCTaBE CIMU3UCTBIX
obosouek: JauM@ouaHble y3eIKd U JIU(dy3HBIE CKOIUICHUS B CTEHKE
BO3JlyXOHOCHBIX  IyT€H, MUIIEBAPUTEIBHOIO TpakTa (OJWHOYHBIE W
MHO>XECTBEHHBIE) U JIPYTUX OpraHoB. VX cTpoeHHe, KJIETOYHBIM COCTaB H
3HA4YECHUE.

NmmynuTter. Bupbl. XapakTepUCTHKA OCHOBHBIX KIIETOK, OCYLIECTBIISIOIIAX
MMMYHHBIE  pEaKkIMu - HEUTpOPWIbHBIX  JIEMKOUUTOB, MakKpo(Qaros,
AHTUTEHITPEICTABIISIFOIITUX KJIETOK, T-nmumpouuros, B-nmumdonuros,
maa3mMoruToB. [loHaTre 00 aHTUreHax W aHTUTEeNaxX. AHTUTEHHE3aBUCUMAs U
aHTUreH3aBucumas mnposmdepanus aumponuton. [Ipoueccsl umdonnTonos3a
B T- u B-3aBucuMbIX 30Hax nepudepudeckux JUMQPOUaHbIX opraHoB. [lonsarue
0 LMPKYISUMH M peuupkymsiiuu T- u B-mumdoruro. ['ymopanbHbIE 1
KJICTOYHBIE ~ UMMYHUTET - OCOOEHHOCTM  KoOomepaluu  Makpodaros,
AHTUTCHIPEICTABISIOMUX KIEeTOK, T- u B-mumdonuron. DddexTopHble KIeTKH
U KIETKU MaMSITH B TYMOPQJIbHOM M KJIETOYHOM UMMYHHTETE. ECTECTBEHHbBIE
kuuiepsl. [Inasmatudeckue KIeTKU U cTaauu ux nuddepennmanuu. Perynsamus
UMMYHHBIX PEaKLHi: MUTOKHUHBI, TOPMOHBI.

OHnokpuHHas  cucrema. OOmas  xapaktepuctuka. lleHTpanbHble U
nepudepruueckue 3BEHbS HIHAOKPUHHOW cucTeMbl. [loHSTHE O TrOopMOHax,
KJIETKaX-MHUIIEHAX M UX PElenTopax K ropMoHaM. MeXaHW3Mbl pPeryJisiiiuu B
SHJOKpUHHOM cucteme. Knaccudukaius SHTOKPUHHBIX JKeEJe3.
l'unortanamo-runoduzapHasi  HeHWpoceKkpeTopHass cucTtema. [ umnoranamyc.
HeliposHOOKpHUHHBIE HEWPOHBI KPYITHOKIETOYHBIX W MEJKOKJIETOYHBIX SIIEP
TUIIOTAIAMYCa. ['unoTanamo-aaeHorunoduzapHas 151 TUTIOTAJIAMO-
HelporunoduzapHasi cucTembl. JIMOEpUHBI U CTaTUHBI, UX POJIb B PETYJISALIUU
SHAOKPUHHOW cHCTeMbl. Perymsuusa (QyHKOUE TuUnoragamyca IE€HTPaTIbHON
HEPBHOM CHCTEMOM.

['unodus. DmOpuonansHoe pazButue. CTpoeHue U (GyHKIHUH ageHOTUnodusa.
[{urodyHKIIMOHATBHAS XapaKTEPUCTUKA aJCHOIIMTOB MepeaHel 101 Tunodusa.
['unoranamo-aneHorunodusapHoe  KpoBooOpaimieHue, €ro  pojib  BO
B3aMMOJICHCTBUH TUNOTAIaMyca U runoduza. Cpemaass (IpOMEXKyTOYHAs) JOJIS
runopuza uW ee ocobeHHocTH y uenoBeka. CrpoeHne U QyHKIUSA
Helporunodusa, €ro CBsI3b ¢ runotajaMmycoM. Backymnspuzaius U MHHEpBaIUs
runoguza. Bo3pacTHbie U3MEHEHUS.

Omuduz wmoszra. CTpoeHHe, KIETOUHbIA cocTaB, ¢QyHKIUA. Bo3pacTHbie
U3MEHEHUSI.

[Tepudepuueckue sHIOKpUHHBIE >Xene3bl. llluToBumHas >xeneza. McrouHuku
pazButus. Crpoenue. DomuKyibl Kak MoOphodyHKIHMOHAIbHBIE €IWHULIBI,
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CTpOEHHE CTEeHKM U cocTaB Komiouaa (osumkynoB. DommukynspHeie
SHIOKPUHOIUTHI (TUPOIUTHI), KX TOPMOHBI U (ha3bl CEKPETOPHOTO muKiIa. Pomb
TOPMOHOB THpoIuTOB. IlepecTpoiika (OIUIMKYIIOB B CBS3M C pPa3IdYHOMN
(GYyHKIIMOHATBHOW  aKTUBHOCTHIO.  [lapadoimuKymsipHbIE  DHIOKPHUHOIUTHI
(kanbIUTOHUHOIUTHI, C-kneTku). HWCTOYHUKM pa3BUTHUS, JOKAIU3ALUS H
bynaknus. Backynsipuzarus 1 ”HHEPBAIUS IIIUTOBUIHOMN KEJIC3HI.
OxkosnonuToBUHbIE kene3bl. McTounuku pa3BuTusi. CTpoeHUE U KIETOYHBIN
coctraB. Ponp B perymsanuu MuHepaibHOoro oOmeHa. Backynspuzanus,
WHHEPBAIUS U MEXaHU3Mbl PETYJSIIUN OKOJOIIMTOBUAHBIX Xkene3. CTpyKTypa
OKOJIOIIUTOBHUIHBIX KEJIE3 Y HOBOPOKIECHHBIX U BO3PACTHBIC N3MEHEHHS.
Hannoueunuku. Ucrounuku pazsutus. DetanbHas M JePUHUTHBHAS Kopa
HAJMOYEYHUKOB. 30HbI KOPHI M UX KJIETOUYHBIN cocTaB. OCOOEHHOCTH CTPOEHUS
KOPKOBBIX  SHJIOKPMHOLIUTOB B CBSI3M C CHHTE30M H  CEKpEUUeu
KOPTUKOCTEPOUJI0B. POJIb TOPMOHOB KOpBI HAJAMOYEUHUKOB B PETYJISALIUU
BBOJ/IHO-COJIEBOI'O PAaBHOBECHS, Pa3BUTHU OOILIEr0 aJanTalliOHHOTO CHUHJIPOMA,
perynsiiuu  OEIKOBOrO CHUHTE3a, MO3roBoe BEHIECTBO  HAANOYECUHUKOB.
CrtpoeHue, KIETOYHBIM COCTaB, TOPMOHBI U POJIb MO3TOBBIX SHIOKPHUHOIIUTOB
(anuHedpouuToB). Bo3pacTHble M3MEHEHUS HAIMOYECYHHUKA.

OHJOKPUHHBIE CTPYKTYpPhl JK€JIE3 CMEIIAHHOW CEKpeUMu. OHJIOKPUHHBIC
OCTPOBKHU TMOJDKEITYIOYHON >Kelie3bl. DHIAOKPUHHAS (PYHKIMS TOHAI (SUYEK,
SUYHUKOB), TIUIAUEHThl. OJMHOYHBIE TOPMOHOINPOAYIHUPYIOIIME  KIIETKH,
[IpencraBienne o muddy3Hor sHIOKpuHHOU cucteme ([I2C), mokamuzaius
AJIEMEHTOB, WX  KIETOYHbIH  cocTtaB.  HeNposHIOKpUHHBIE  KIIETKH.
IIpencrasnenust o AITY ] cucteme.

[MumeBaputenpHas cuctema. OOmas XapaKTepUCTUKA, OCHOBHBIE WCTOYHHUKHU
pa3BUTHS TKaHEW MHUIIEBAPUTEIBHOW CHUCTEMBbI B AMOpuoreHese. OOmuit
MPUHLNI CTPOSHUSI CTEHKH MUIIEBAPUTEIHLHOIO KaHaja - CIM3UCTasi 000JI0UKa,
MOJICIIM3UCTAasl OCHOBA, MBIIIEUHAs] 000JI0UKa, HApy>KHasi 000JiouKa (cepo3Has
WU aJBEHTUIIMAJIbHAS), WX TKAaHEBOW M KJIETOUHbIM coctaB. [loHatne o
CIM3UCTOI 000JI0UKe, ee cTpoeHue U PpyHkius. NHHepBalus U BacKyJIsipU3alus
CTCHKHU THUILEBAPUTEIBHOTO KaHala. DHAOKPUHHBIN aniapar MUILEeBapUTEIIbHON
cuctembl. JIluMponaHbie CTPYKTYphl MUIIEBAPUTEILHOTO TPAKTA.

[lepenuuii oTaen nuineBapuTeIbHON cucTeMbl. OCOOEHHOCTH CTPOCHUS CTEHKU
pa3IMYHBIX OTAENOB, pa3zBuTHe. PoroBas mnonocts. CTpoeHHE CIU3UCTOU
000JI0YKH B CBSI3M C (PYHKIMEH M OCOOEHHOCTSIMU THIIEBAPEHUS] B POTOBOM
nosioctd. CTpoeHue ryObl, IIEKH, TBEPAOrO0 M MITKOTO HeOa, si3bIka, NECHBI,
MUH/IAJIUHBI.

bonwsmme cironnsie xene3nbl. Kimaccudukanms, ICTOYHUKA Pa3BUTHS, CTPOCHUE
u  ¢yakuun. CTpoeHHE CEKPETOPHBIX OTIEIOB, BBIBOAHBIX TMPOTOKOB.
OHIOKpUHHAs DYHKITHS.

Azpik. Ctpoenne. OCOOCHHOCTH CTPOCHHS CIU3UCTOM O00OJOUKM Ha BEpXHEH U
HWDKHEH MOBEPXHOCTAX opraHa. COCOUKH S3bIKa, X BUbI, CTPOEHUE, (DYHKITUU.
3y6b1. CTpoenue. OMalb, AEHTUH U [IEMEHT- CTpoeHue, QYHKIMS U XUMUYECKHM
coctaB. Ilynbma 3y0a — cTpoeHue W 3HaueHue. I[lepuofoHT - cTpoeHue u
3HayeHue. KpoBocHaOkeHne U WHHepBaius 3y0a. Pa3zButue m cmeHa 3y0oOB.
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Bo3spacTHble n3MeHEHNUA.

I'notka 1 nunieBoa. CTpoeHue U TKAHEBOM COCTAB CTEHKH IVIOTKU U MUIIEBO/A B
pa3INYHBIX ero otaenax. XKenesbl MUIeBo1a, UX THCTOPUZNOJIOTHS.

Cpemuuii u 3agHUl  OTAEIBl NHUIIEBAPUTEIBLHON cucTeMbl. OCOOEHHOCTH
CTPOCHHUSI CTEHKM pas3inuHblx oTaenoB. Pasputue. XKenynok. CtpoeHue
CIIM3UCTON OOOJIOYKM B Pa3MYHBIX OTAeNax oprana. llutodusmonoruueckas
XapaKTEpPUCTHKA TOKPOBHOIO JIUTENMS, chauzeoOpa3zoBanue. Jlokanu3anus,
CTPOCHHUE M KIIETOYHBIN COCTAB JKEJI€3 B PA3JIMUHBIX OTAEIAaX Keayaka. Mukpo-
U YIbTPaAaMUKPOCKOITMYECKUE OCOOCHHOCTH 5K30- M SHIOKPUHHBIX KJIETOK.
Perenepanysi MOKPOBHOTO  SNUTENMS W DIUTENUA  KEJIE3  KEIyJKa.
KpoBocHabxeHre 1 MHHEepBalMsl JKenyaka. Bo3pacTHbie 0COOEHHOCTH CTPOCHUS
KETyIKa.

Tonkass kumka. XapakTEpUCTUKA PA3JIMYHBIX OTAEIOB TOHKOW KHILKH.
CtpoeHue CTEHKH, €€ TKaHeBbld cocTaB. CucTeMa "KpUITa-BOPCHHKA" Kak
CTPYKTYpHO-(PYHKIIMOHAJIbHAS €IWHUIIA. BUIBI KJIETOK SMUTENUS BOPCUHOK U
KpUNT, WX CTpOeHHE U muTopu3noigorus. Ilucropusnonorus mpolecca
MIPUCTEHOYHOTO MUIIEBAPEHUs] U BcacbiBaHUA. Pojb CIM3M U MHUKPOBOPCHUHOK
SHTEPOLUTOB B NPHUCTEHOYHOM MHIEBapeHuu, llutodusnonorus sx30- u
SHJOKPUHHBIX  KIETOK.  PereHepanuss  SOUTEIUST  TOHKOM  KHIIKH.
KpoBocHaOxeHre ¥ WHHEpBalUs CTEHKHM TOHKOM KHIIKA. Bo3pacTHble
U3MEHEHHUS] CTEHKHM TOHKOW Kuiku. Jlumdbouansie oOpa3oBaHMs B CTEHKE
KHIIKU.

Toncras kumika. XapakTepuCTHKA Pa3IMYHbIX OTAEIOB. CTPOCHUE CTEHKH, €€
TKaHEBbII cocTaB. OCOOEHHOCTH CTPOEHUS CIM3UCTONW OOOJIOUKH B CBSA3HU C
dbyHKuued. BUIbl SMUTETUONUTOB U SHIAOKPUHOILUTOB, UX HUTO(MU3UOJIOTHS.
Jlumbounnsie oOpazoBanust B creHke. KpoBochaOxkenuwe. UepBeoOpasHblit
orpocTok. OcobeHHocTH cTpoeHus W ¢QyHkuuu. IIpsmas kumka. CtpoeHue
CTEHKH.

[Tomxenynounas sxene3a. OOmas xapaktepuctuka. CTpoeHHE dK30KPUHHOTO U
SHAOKPUHHOrO oTaenoB. L{utodusnonornueckass xapakTepUCTHKa alMHAPHBIX
KJIeTOK. Tumel SHIOKPUHOIIMTOB OCTPOBKOB M HX Mop(odyHKIMOHATIbHAS
xapaktepuctuka. KpoBocHabxxenue, Unneppauus. Perenepanusa. OcoGeHHOCTH
TUCTO(QU3MONIOTMM B pa3Hble NEpHOAbl JeTcTBa. V3MEHEHHus 3Kene3bl IpH
CTapEHUU OpPTraHu3Ma.

[Teuens. O6mas xapaxkrtepuctrka. OcobeHHOCTH KpoBocHaOxkeHus. CTpoeHue
KJIACCUYECKON [TOJIbKU KaK CTPYKTYPHO-(DYHKITMOHAILHON €IWHUIIBI TICYEHHU.
[IpencraBienus: 0 NOpTaabHOU J0JbKE U allHyce. CTpOeHUE BHYTPUIOJIbKOBBIX
CUHYCOUJHBIX COCYJIOB, UUTO(MU3HOJOTHUS WX KICTOYHBIX DJIEMEHTOB:
SHAOTENUONUTOB, MakpodaroB. IlepucuHyconmanbHble TMPOCTPAHCTBA, WX
CTPYKTypHasi opraHuzauus. JIMmonuTel, 0COOCHHOCTH CTPOEHUS U (DYHKIIUH.
['enaTouThl - OCHOBHOW KJICTOYHBIN JIEMEHT MNEYEHU, MPEACTaBICHUS 00 HX
pPacoJIoKEHUH B JIOJIbKaX, CTPOCHHUE B CBA3U ¢ (PyHKIMsAMU nieueHu. CTpoeHue
KEJIUHBIX KaHAJbIEB (XOJAHTHOJ) M MEXIOJbKOBBIX >KETYHBIX MPOTOKOB.
WNunepBanus. Perenepanusa. OcOOEHHOCTH CTPOEHUS NMEYEHU HOBOPOKIACHHBIX.
Bospactabie ocoOeHHOcTH. JKenmuHbld My3bIph U KETYEBBIBOISAIIME ITYyTH.
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Crpoenue u pyHKIIHS.

HeixaTtenpHas cuctema. OOmas XapaKTepUCTHUKA JIBIXaTEIbHON CHCTEMBI.
Bo3ayxoHocHbIE TyTM W pecnupaTopHbli otTnaen. Pa3zsutue. Bo3pacTHbie
ocoOeHHOCTH.  Perenepanus. Bhaenerounsle  BO3AYXOHOCHBIE — MYTH.
OcCoOEHHOCTH CTPOEHUSI CTEHKHM BO3JYXOHOCHBIX IyTEH: HOCOBOW IMOJIOCTH,
ropTaHd, Tpaxed MW  TJaBHBIX  OpoHxoB. TkaHeBOW  cocTaB U
rucToyHKIIMOHATbHAS XapaKTepucTuka ux obonouek. Kierounslii cocrtaB
SIUTENHS CIIU3UCTON 0OO0JTOUKH.

Jlerkue. Buyrpusierounble BO3AyXOHOCHBbIE NyTH: OPOHXUM M OPOHXHUOJIBI,
CTPOEGHHE UX CTEHOK B 3aBUCUMOCTH OT HX KanuOpa. AINMHYC Kak
MopdodyHKIIMOHANIbHAS ~ eauHuIa Jerkoro. CTPYKTypHbIE KOMIIOHEHTHI
anuHyca. CTpoeHME  CTEHKM  albBEOJ. |WObl  MHEBMOLMTOB,  MX
UTO(PYHKIIMOHAIbHAS XapaKTEpUCTHKA. CTpyKTypHO-XUMHYECKas
opranuzanus U QyHKIUs cyphakTaHTHO-aIbBEOJIPHOTO KoMmIuiekca. CTpoeHue
MEKaJIbBEOJISIPHBIX MEPETOPOJIOK. AdporeMaTuuecKkuii 6apbrep U ero 3HaUeHUE B
razooomMene. Makpodaru nerkoro. KpoBocHaGxkenue mnerkoro. IlmeBpa.
MopdodyHKIImOHaTBEHAS XapaKTEPUCTHKA.

Koxxa u ee mnpousBomgubie. OOmias xapakTepucTthka. TKaHEBBI COCTaB,
pazButue. Perenepanus. Onuaepmuc. OcHOBHbIe JuU(@PEPOHBI KIETOK B
sruaepmuce. Cion  snuaepmuca. WX  KIETOYHBIA  COCTaB. AHTHUIEH-
NPEICTABIAIONINE KICTKU KOXHU. (OCOOEHHOCTH CTPOEHHUSI JIUIEpMHCcCa
"roncroi" u "toHkoi" koxku. IloHsTHE O mpolecce KepaTMHU3ALUM, €T0
3HaueHue. KieTouHoe OOHOBIEHHE OSIMUJIEPMUCA U TPEJCTABIEHHE O €ro
nponudepaTUBHBIX €AMHUIAX U KOJOHKOBOW opraHu3anuu. MecTHas cuctema
UMMYHHOTO HaJ[30pa smujiepMuca - kietku Jlanrepranca v auMQOIUTHI, WX
TUCTO(YHKITMOHAJIbHAS XapaKTepucTUKa. [[MTMEeHTHbIE KJIETKHU dIUIEPMUCA, UX
MPOUCXOXKJECHUE, CTpoeHue u poiab. OcszaTenbHble KiIETKU. ba3anbHas
MeMOpaHa, 1IepMaJIbHOAIUIEPMATIbHOE COSIUMHEHHUE.

Hepma. CoCOUKOBBIN M CeTUaThli CJIOW, UX TKaHEBbIM cocTaB. OCOOCHHOCTH
CTPOCHHS I€pPMbl B KOXKE€ PaA3JIMUHBIX YYaCTKOB Te€ja - CTOIbI, JIAJIOHEH, JIHIIA,
CyCTaBOB U JIp. [ uCTOPYHKIIMOHANIbHAS XapaKTEPUCTUKA UIMMYHHOU CHCTEMBI B
nepme. Backynspuzauus koxu. ['mnomepma. JKeneswl koxku. CanbHble U
MOTOBbIE JKeJie3bl (Mepo- U aNOKPUHOBBIE), WX pa3BUTHE, CTPOCHUE,
ructodusnonorusi. Bo3pacTHbie 0COOGHHOCTH KOXHU U ee xene3. [lpumarku
Koxu. Boiocel. Pa3Burue, ctpoenue, poct U CMeHa BOJIOC, MHHEpBauusa. Horru.
Pa3Butne u cTpoeHne HOTTEN.

Cucrema  opraHoB  MoueoOpazoBaHwsi U MoueBbIBeaeHus.  OOmias
XapaKTepUCTHKA CUCTEMbI MOUYEBBIX OpraHoB. Pa3zButue.

[Touku. KopkoBoe u MO3roBoe BemecTBo Moukd. Hedpon  kax
MopdodyHKIIMOHATbHAS €IUHUIIA TIOYKH, €r0 cTpoeHue. Tumnbsl HehPOHOB, UX
Tonorpadusi B KOPKOBOM W MO3TOBOM BelllecTBE. Backymsipuzaius MOYKH -
KOpPTUKaJIbHAs M IOKCTaMEIyJUIIpHas CUCTeMbl KpoBocHaOeHus. [louedHbie
TeNblla, MX OCHOBHbIE KOMIOHEHTHI. CTpPOEHHE COCYAUCTHIX KIyOOUYKOB.
Me3zaHrui, ero ctpoeHue u PyHKIIHUs.

CrpykTypHasi opraHu3ais Mmo4e4yHoro (uibTpa ¥ pojb B MOUYE€OOPa30BaHUM.
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61.

FOxcrarnomepynsapusiii annapar. ['mcrodusuonorus kaHaiaplieB HE(QPOHOB U
coOMpaTeNbHBIX TPYOOYEK B CBA3M C HX Yy4YacTHEeM B 0Opa30BaHHH
OkOHYaTenbHOM  Mouu. CTpoma TMOYeK, ee THUCTOQYHKIMOHATbHAsS
XapaKTEepPUCTHUKA. [TonsiTue 0 MIPOTUBOTOYHOU CUCTEME MOYKHU.
MopdodyHKIIMOHATBLHEIE OCHOBBI PETYJIAIMH Ipoliecca ModeoOpa3oBaHUS.
OHJIOKPUHHBIN anmnapatr NOYKU (PEHWH-aHTMOTEH3WHOBAs, MHTEPCTHLMAIbHAS
MPOCTArJaHJAMHOBAsT M  KaJUIMKPEHUH-KMHUHOBAas CHCTEMbI), CTPOEHUE U
¢bynkuusg. MuauepBaruss nouku. PerenepatuBHble mnoTeHIMU. (OcoOEHHOCTH
MIOYKH Y HOBOPOKIEHHOTO.

MoueBbiBogsiie NyTH. CTPOCHUE CTEHKHM MNOYEUYHBIX YaIlEYeK U JIOXAHKH.
Crpoenne mouetouyHUKOB. CTpoeHrne MmoueBoro my3bips. [loHdaTHe 0 ucTonaax.
Oc00EHHOCTH CTPOEHHUS MY KCKOTO U )KEHCKOTO MOYEUCITYCKATEeJIbHOTO KaHala.
[TonoBeie cucremsl. Pazputue. [lepBUuHbIE TOHOLIMTHI, HAYAJIbHAS JIOKATU3ALIMS,
IyTH MUTpalMH B 3adaTtok roHanpl. IlomoBas muddepeniupoBka. Myxkckue
MIOJIOBBIE OpraHbl. [ MCTOreHeTHYEeCKHe MPOIECCHl B 3a4aTKE TOHA/IBI, BEAYIINE K
Pa3BUTHIO siIMUKa. Pa3BUTHE CEMSABBIHOCSIINUX Ty TEM.

Anuko. Crtpoenne. W3BUTBIE CEMEHHBIC KaHAJIbBIbl, CTPOCHUE CTEHKHU.
Cnepmartorenes. lluTonornueckass xapakTepucTUKa €ro OCHOBHBIX (a3. Poiib
CYCTEHTOLMTOB B  cIepMaroreHesde. [ 'eMaTroTeCTUKYISpHbIA  Oapbep.
DHJIOKpUHHAs (DYHKIMS SIMYKA: MY»CKHE MOJIOBbIE TOPMOHBI M CHHTE3UPYIOIIHE
UX TNaHgyjJountel (kjnetku Jleinura), MX HUTOXMMHUYECKHE OCOOEHHOCTH,
ydacTue B PEryJisiliMM crepMarorenesa. ' mctopuanonorus npsMbIX KaHAJbIEB,
KAHAJIBIEB CETU U BBIHOCAIINX KAaHAJIBLIEB SIMYKA. Peryisius reHepaTuBHON U
SHAOKPUHHOU (PyHKIMI simuka. Bo3pacTHbie 0COOCHHOCTH.

CewmsiBbiHOCsIME yTH. [IpuaaTok suuka. CemsBbIHOCAIINM NPOTOK. CEMEHHbIE
xene3bl.  Cemsi3BeprareibHbIl  KaHal.  bynbOoypeTpanbHble — KEJe3bl.
[IpeacrarenpHas sxeneza. Ux ctpoenue u ¢yHkuuu. Bo3pacTHble M3MEHEHUS.
[Tonosoit wiieH. CtpoeHue.

XKenckue mnonosble opranbl. AunuHuk. Pa3Butme. OOmas XapakTepucTHKa
ctpoeHna. OCOOEHHOCTH CTPOEHHS KOPKOBOTO U MO3TOBOTO BEUIECTBA.
OBorene3. Ornanuus OoBOreHe3a OT crepMaroreHesa. CTpoeHne W pa3BUTHE
¢dommukynoB. Opynsiuud. [ToHsiTue 00 oBapUanbHOM IMKJIE U €r0 PEryJIsiLHUu.
Pa3Butue, ctpoeHne U GyHKUUH 5KEJITOTO Tejla B TEYEHHUE OBApUAIIBHOTO UK
u 1ipu 6epemeHHOCTH. ATpe3ust (POUTUKYIIOB. DHIOKPUHHAS (DYHKITUS SMYHUKA:
’KEHCKHUE TI0JIOBbIE TOPMOHBI U BBIPAOATHIBAIOUINE UX KIJIETOYHBIE 3JIEMEHTHI.
Bo3zpactHbie 0cOOEHHOCTH.

Marka. Pazputue. CTpoeHME CTEHKM MaTKM B pa3HbIX €€ OTIelax.
MencTpyanbhbiii Uk U ero ¢aspl. OCOOEHHOCTH CTPOCHMSI SHIOMETPHUS B
paznuunbie (pa3pl 1ukiaa. CBA3b LUKIWYECKUX HW3MEHEHHUU OHHAOMETpUS U
auuHuka. llepectpoilka MaTtku npu OEpEMEHHOCTH U TIOClIe  POJIOB.
Backynsipuzaius 1 uHHepBalus MaTku. Bo3pacTHble N3MEHEHHUS.

Marounbsie TpyObl. Pa3Butue, ctpoenue u ¢ynkuuu. Braranuie. Pa3Butue.
Ctpoenue ero cteHoK. MI3MeHeHue B CBSI3U C MEHCTPYaAJIbHBIM LIUKIIOM.
Momnounas (rpyanas) okene3a. Ilpoucxoxnenue. Passutue. Crpoenue.
[TocTHaTanbHble M3MEHEHUSI. PYHKIMOHAIbHAST MOP(OIOTUsl JTaKTUPYIOMIEH U
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HEeJNaKTUpYoIIe (HeQPYHKIMOHUPYIOIIEH U TMOcie JaKTaldh) MOJIOYHOM
xene3bl. HelpolsHmokpuHHAs —perymsius (QyHKIUA  MOJOYHBIX — JKeJes.
N3MeHeHne MOJIOYHBIX KEJIE3 B XOAE OBAPUAIBHO-MEHCTPYAJIBHOIO LUKIIA U
pu OEPEMEHHOCTH.

V. OMOpuoJiorus yejaoBeka (paHHUH YMOPHUOTreHe3)

[Iporenes. Cnepmarorenes. OBoreHes. OCOOEHHOCTU CTPYKTYphI TaMeT.
OmonoTBOpeHue; buonoruueckoe 3Ha4€HUE OIIOAOTBOPEHUS, OCOOCHHOCTH U
XPOHOJIOTHS TpoIecca.

[lepBas Henmens paszButus. 3urorta. [poOnenue. Crneuuduika apoOieHUs y
YesioBeKa U XpoHoJiorus npoiecca. Mopyna. bractouucra. Cragust cBoOogHOM
omacronuctel. CocTosiHUE MAaTKM K Hayany uMiUiaHtanuu. Hadamo 1-i dass
ractpyisiuuu. Mmmmaaranus. Juddepenuupoka tpododiaacra. O6pazoBaHue
JaKyH ¥ WX COCAWHCHHE C KPOBEHOCHBIMH COCYJaMH DHIOMETPHS.
dopMupoBaHUE IEPBUYHBIX M BTOPUIHBIX BOPCHH XOPHUOHA.

Bropas wnemens pasButusa. Iactpymsanus, Pasaenenue smOpmoOiacta Ha
snubnact u runobnact, IIpeoOpazoBanue runobnacra, GopMUpoBaHUE
MEPBUYHOIO JKEJITOYHOro Mmemika. IIpeoOpazoBanue smmbiacta: oOpa3oBaHUE
AMHUOTHYECKOW TOJOCTH W  BBIACICHUE AaMHUOTHYECKOW OAKTOJEPMBI,
dbopMHpOBaHWE aMHUOTHYECKOTO ITy3bIpsi; Haudajgo 2-i ¢aspl racrpyJisiiuu
nyTeM HMMUTpaluud - (HOPMHUPOBAHHUE TEPBUYHOM TMOJOCKH M TEPBHUYHOTO
y3enka, 0Opa3oBaHHE 3apOJIBIINICBOM ME30/I€pMbI, TOJOBHOIO OTPOCTKA,
SHTOJIEPMBI  3apojplllla,  OOpa3oBaHWE  NPEXOPIATbHOM  IJIACTUHKH.
OO6pazoBaHue BHE3aPOABIIIEBON ME30CPMBI.

Tperbst Hemens paszButus. JuddepeHIMpoBKa 3apOABIIIEBONA  ME30/IePMBI
(comuThl, HE(PPOTOHOTOMBI, BHUCIECPAIBHBIH W TAPUCTAIBHBIA  JIUCTKU
CIUITAHXHOTOMa, JMOpPHOHAIBHBIA 1e7oM). POCT TOJOBHOTO  OTPOCTKA,
oOpazoBanue xopabl. PopMHpOBaHUE HEPBHOW TPYOKM M HEPBHBIX I'peOHE,
ACUHXPOHHOCTh Pa3BUTHUS TOJOBHOTO W KayJaJIbHOTO OTHEOB. TyJIOBHIIIHAS
CKJIAJIKa, oOpa3oBaHue NIEPBUYHOMN KHIIIKU. Huddepenurponka
BHE3apOBIIIEBONH  ME30JCpMbI, a/UTAHTOWCA, AMHHOTHYECKOTO  ITy3bIpS,
KEITOYHOTO CTEONs, COCNWHUTENHHONW HOXKH, CIJOS, TOACTHIIAIONIETO
TpodobnacT.

dopMUpOBaHUE TIEPBUYHBIX KPOBEHOCHBIX COCYJIOB M TEPBHYHBIX KIIETOK
KPOBU B ME30JIEPME >KEITOYHOTO MEIIKa, COCIUHUTEILHON HOXKH 3MOpHOHA
gyenoBeka. DopmMupoBaHHE TEPBBHIX KPOBEHOCHBIX COCYJOB B ME30/epMe
3apoApllia. 3a4aToK TEPBUYHOTO cepAra, Hadauo (QYHKIUU. 3akKiajaka
MPEAMOYKH, JETKOTO.

UerBepras Henens paszButTus. M3meHnenuwe Qopmbl 3apojbiiia (0Opa3oBaHHE
MIOTICPEYHBIX U MPOJOJIBHBIX CKIIAJ0K). 3aBEPIICHHE MPOIIECCOB HEUPYIISAINH 1
CErMCHTAIIMM ME30JIcpPMbl. YIIIHas W XPYCTaJWKOBas IUTaKoabl. Pa3Buthe
Me3oHe(dpoca. Murpaldss TOHOIIMTOB M3 YKEATOYHON DHTOIEPMBI KaydaIbHOTO
KOHIIa 3apojpiia. OOpa3zoBanue pra (MpopbiB opodapuHTrealibHON MEMOpaHBI),
dbopmMupoBaHHe  TO3BOHOYHOrO  CcTOjNOa.  3akianka  ajaeHorunodusa,
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IIUTOBUIHON M OKOJOUIMTOBUAHOM KEJE3, KENIyIKa, IEUYCHH, TTOIKETYT0UHON
KEJIEe3bl.

DOMOpHOHAIIBHBINA OopraHorene3. OnpeaeacHue Bo3pacTa SMOPHOHA YeIOBEKa.
BuesapoapiieBbie opranbl. [lmanenTta. AMHHOH, €rO0 CTPOCHME U 3HAYCHHUE.
[lynoBuna, ee 00pa3oBaHWE U CTPYKTYpHbIE KOMIIOHEHTBI: CTYJCHUCTAs
(cnu3ucTtasl) TKaHb, COCYJbI, PYJUMEHTHI KEITOYHOIO MEIIKAa W aJUIaHTOHUCA.
CucreMa MaTh-TUIaIIEHTA-TIIO/.

OcobeHHOCTH OpraHu3Ma HOBOpOXAeHHOTO. OOmas XapakTepucTHKA H
MepUOIU3aLIMS TIOCTHATATILHOTO Pa3BUTHUSL.
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