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ITOSCHUTEJBHASA 3ANIUCKA

((FPICTOJIOFI/ISI, OUTOJIOTHA, 3M6pI/IOJ'IOl"I/IH» - yqe6Ha${ JUCITHUITIIMHA
MOp(l)OJ'IOI‘I/ILK:CKOI‘O MoOoAayJpd, coacpiKamasa CUCTCMATHU3UPOBAHHBIC HAYYHBIC 3HAHWA
0) 3dKOHOMCPHOCTAX pa3BUTHUA, MHUKPOCKOIINYCCKOT'O CTpOCHUA )41

YKU3ZHENIEATEIbHOCTH KJIETOK, TKaHE M WX B3aMMOJIEHCTBUS B COCTaBE OpPraHOB
OpraHu3Ma 4YeJloBeKa.

[Ipumepnass ydyeOHas mnporpamMma Mo y4deOHOW nucuuruHe «['ucronorus,
IIUTOJIOTHS, AMOpPHOJOTHS» pa3paboTaHa B COOTBETCTBUHM C O0pa3oBaTEIbHBIM
CTaHJIaPTOM CIIELMAIbHOTO BBICIIETO 00pazoBaHus 1o crenuaibHoctu 7-07-0911-06
«IlegnaTpusi», YTBEPXKICHHBIM M BBEACHHBIM B JEHCTBUE IOCTAHOBJIECHUEM
MunncrepctBa  obpazoBanusi  PecnyOmuku — bemapyce u  MunuctepcrBa
3npaBooxpanenus PecnyOnuku bemapyce ot 01.09.2023 Ne 302/127; mpumepHbIM
y4eOHbIM  IJJAHOM  TIO cnermansHoctn  7-07-0911-06 «Ilennarpus»
(peructpammonnbiii Ne 7-07-09-006/mp.), yTBEp>KIEHHBIM IEPBBIM 3aMECTUTEIIEM
Munuctpa 3apaBooxpanenus PecnyOnuku benapycs 24.11.2022 u  nepBbIM
3amectuTesieM Munuctpa odpaszoBanus Pecnyonuku benapyces 20.12.2022.

Henp yueOHOM UCHUIUIMHBI «[ MCTONOTHUS, LMUTOJOTHSA, IMOPUOIOTHUS» —
dbopmupoBanue 0a30Boil MpodecCUOHATBHOM KOMIETEHIIMU JJisi T[OHWMAaHUS
MPOIIECCOB SMOPUOHAIBHOTO Pa3BUTHUSL U OCOOCHHOCTEH CTPOEHUSI OPTaHOB OpraHu3Ma
YEJIOBEKA B PA3JIMYHBIEC MIEPUOJIbI aHTE- U TIOCTHATAJILHOTO OHTOTEHE3A.

3amaun  y4eOHOM AMCHMIUTUHBI «[ UCTOJOTHS, UUTOJOTUS, AMOPHUOJIOTHUS
COCTOST B (POPMUPOBAHMM Y CTYJIEHTOB HAyYHBIX 3HAHUN O 3aKOHOMEPHOCTSX
Pa3BUTHS, MHUKPOCKOMUYECKOM U CYOMHUKPOCKOMMYECKOW OpraHu3alluu KJIETOK,
TKaHEd ¥ OpraHoOB OpraHu3Ma 4YeJjoBeKa KaK CTPYKTYpPHOH OCHOBBI HX
(GYHKIIMOHUPOBAHUS B HOpPME, OCOOCHHO B JETCKOM BO3pacTe, YMEHHI U HaBBIKOB,
HEOOXOJMMBIX IS  MHTEPNpPETAllMd  THUCTOJOTMYECKUX  IpenapatoB U
AIEKTPOHOTPAMM.

3HaHMs, YMEHUS U HaBBIKH, MOJYyYEHHBIE TPU U3YyYEHUN YU€OHON NUCIUILIMHBI
«l'ucronorusi, HUTONOTHUS, SMOPUOJIOTHSY, HEOOXOAUMBI ISl YCIEITHOTO U3y4YeHUS
cnenywmux wmoxayieh: «buoxumudeckuit Momyib», «MeauKo-OnOIOTHYSCKUi
Monyiby «lleguaTpuueckuii Momynb» W Y4EOHBIX NUCHMIUIMH «BHyTpeHHHE
00me3Hn», «XUpyprudeckue 00Ie3HM.

CTyneHT, OCBOMBIIHMI  COJEp)KaHWE yd4eOHOTO MaTepuayia  ydeOHOM
JTUCLUMIUIMHBI, JOJDKEH 00jajaTth cienyromed 06a30Bod  mpodeccroHanbHON
KOMIIETEHIIMEH. HCIO0JIb30BaTh 3HAHUSI O CTPOCHHM OpraHu3Ma uYelioBeKa Ha
TKAaHEBOM, KJIIETOYHOM M CYOKJIETOYHOM YPOBHSX, SMOpPHOT€HE3€e YelIOBEeKa M €ro
HapyuieHusx; AU epeHIpoBaTh CTPYKTYPHBIE 3JIEMEHThl TKaHEH M OPTraHOB B
HOpME ITPU MUKPOCKOMTMYECKOM HUCCIICIOBAHUH.

B pamkax oOpa3zoBaTeiapbHOro mpoliiecca Mo y4eOHOM IJUCHUIUIMHE CTYACHT
JOJDKEH MPUOOPECTH HE TOJIBKO TEOPETUYECKHE 3HAHUS, MPAKTUYCCKUE YMEHUS U
HaBBIKU MO CHEUHUAIBHOCTH, HO U Pa3BUTh CBOM LIEHHOCTHO-JIMYHOCTHBIN, TyXOBHBII
NoTeHIMa, CcHOPMHUPOBATH KadecTBa MATpUOTa W TpakIaHWHA, TOTOBOTO K
aKTUBHOMY y4YacTHUI0O B JKOHOMHUYECKOHW, MPOU3BOJCTBEHHOM, COLMAIbHO-
KyJIbTYPHOI M OOIIECTBEHHOM KU3HU CTPAHBI.
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Bcero na m3yueHue y4eOHOW MUCIUIUIMHBI OTBOJIUTCSA 222 aKaJeMHYECKHX
qaca, u3 HuX 137 ayaIuTOpHBIX U 85 9acOB CaMOCTOSITEIIBHON paObOTHI CTYy ICHTA.

Pekomenayembie (opMbl MPOMEKYTOYHOW aTTECTAllMU CTYACHTOB: 3a4eT
(2 cemecTp), sk3aMeH (3 cemecTp).
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IIPUMEPHBIM TEMATUYECKHUM MIIJAH

Beero [IpumepHoe pacnpeneneHue
HaumenoBanue paszena (TeMbl) ayJUTOPHBIX AYZNLTOPHBIX HaCOB O
4ACOB B\I’/II[aM 3aHATHUHN
JeKIUH | 1abopaTOPHBIX

1. BBeieHHe B yueOHYI0 JUCHUIIUHY
«'ucTosiorusi, HUTOJIOTHsI, IMOPHOJTOT U,
MeTtoabl HCC/IeIOBAHUSI B THCTOJIOTUH 4 1 3
2. Hurosorus 7 1 6
3. O61as rucToJIorus 29 8 21
3.1. Yuenue o Tkanax. CTpyKTypHbIE OCHOBBI
romMeocTasa 1 — 1
3.2. DnuTenuaabHbIC TKAHU 3 1 2
3.3. KpoBb u qumpa. ['emomnons3 4 1 3
3.4. CoeqHUTENBLHBIE TKAHU 8 2 6
3.5. MblllIeUHbIC TKAaHH 5 2 3
3.6. HepBHas TkaHb 8 2 6
4. YacTHasi TUCTOJIOTHSA 84 20 64
4.1. HepBHas cucTema 8 2 6
4.2. Opransl 4yBCTB 10 4 6
4.3. CepieyHo-cOCyIUCTasI CUCTEMA 8 2 6
4.4. Opransl KpOBETBOPEHUS U UMMYHOTEHE3a
(umdonaHas cucTeMa) 8 2 6
4.5. DHIOKpUHHAS CUCTEMA 8 2 6
4.6. IlumeBapuTenbHas CUCTEMA 14 2 12
4.7. O6mmit TOKpoB 4 1 3
4.8. JIpixaTenbpHas cucteMa 4 1 3
4.9. MoueBblieIUTENbHAS] CUCTEMA 4 1 3
4.10. Myckas noJjioBasi CUCTEMA 4 1 3
4.11. XKenckas noJyioBast cucrema 8 2 6
4.12. ITpuHIUIIEI THAaTHOCTUKHU
THCTOJIOTHYCCKUX MTPEnapaToB U
AIEKTPOHOTpaMM 4 — 4
5. OmOpuoJiorus 13 2 11
Bcero uacos 137 32 105
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COJEPXKAHUE YYEBHOTO MATEPHUAJA

1. Beenenne B y4deOHyw aucuuniauHy «l'mcrosorusi, LHMTOJIOTHS,
IMOpHosorus». Meroabl HCCIEI0BAHUSA B THCTOJIOTHH

Henn wu 3amaunm  y4eOHOM naucUUIUIMHBL  «[UCTOJOrMs, LMTOJNOTUS U
HIMOpHOJIOTUS», €€ MECTO B CTPYKType MOATOTOBKM Bpaya-CHelUaIUCTa U Ui
COBpEeMEHHOW MeauLMHbL. CBsI3b TMCTOJIOTUU C JAPYTUMHU MEIUKO-OMOIOIMYECKUMHU
HayKaMHU.

Bo3HUKHOBEHHE U pa3BUTHE TUCTOJOTUH, IIUTOJOTHM U SMOPHOJIOTHU Kak
CaMOCTOATENbHBIX HayK. PoOJIb KJIETOYHON TEOpuHM B DPA3BUTHUHM TUCTOJOTHMU U
MeauuuHbl. Padotel T.IlBanHa, A.9. [lypkune u ap. Dtambl pa3BUTUS TMCTOJOTUA
KAaK HayKHU.

Pazeutue rucrosorun B benapycn. @opmupoBaHHE OCHOBHBIX HAIIPABICHUN
HAy4YHBIX UCCIEAOBaHUI B MEIMIIMHCKUX YHUBepcuTeTax, HalnonanpHOM akagemMuu
Hayk bemapycu. CoBpeMEHHBI 3Tall B pPAa3BUTHM THCTOJOTMH, LUTOJIOIHH,
AMOPHOJIOTHH.

MeToabl U3rOTOBJICHHSI IIPENAPATOB A1 CBETOBOM MUKpPOCKONMH. CyIHOCTh U
MeToJbl 3abopa Marepuajsa JUIsi THCTOJIOIMYECKHMX HCCIeIOBaHuM, (uKcauuu
MUKpPOOOBEKTOB. CnocoObl yIUIOTHEHHUs (3ayiuBKH). [IpuroroBieHue cpe3oB ¢
NOMOIIBI0 MUKpOTOMa. CyIIHOCTE MU METOJbl OKPACKM MHUKPOIIPENApATOB M HX
3aKJIIOUeHUsl B Oanb3aM, CMOJIbI, JKeJaTUH. Buabl MUKpoIpenapaToB: cCpe3bl, Ma3KH,
OTIIEYaTKH, TOTAIbHbBIE TPENapaThl.

CrneunalibHble METO/bl U3YYEHUSI MUKPOOOBEKTOB: TUCTOXUMUS (B TOM YHCIIE
AIIEKTPOHHAS TUCTOXUMUS ), paauoaBTorpadusi, UMMYHOTHCTOXUMMUS,
(bpakuroOHUpOBaHUE KJIETOYHOTO COJIEPKUMOTO C MTOMOILBIO
yIbTpaUeHTPU(YyTUPOBAHUS.

TexHrka MHUKPOCKOIHUPOBAHUS C TOMOIIBIO CBETOBBIX MHUKPOCKOIIOB.
OcoOEHHOCTH MUKPOCKONIMM B  YJIbTPA(PHUONIETOBBIX JIy4aX, JIFOMHHECIIEHTHAs
MUKPOCKOIHS, (ba30BO-KOHTpacTHas MUKPOCKOIHS, UHTEep(EepeHIIMOHHAs
MUKPOCKOIIHUS, J1a3epHas KOH(POKaIbHASI MUKPOCKOIHSL.

DJEeKTpOHHAs MHUKPOCKOMNUS (TPAaHCMHCCHOHHAs M CKaHMpyolas). MeToabl
U3TOTOBJICHUSI MUKPOOOBEKTOB [Tl 3JIEKTPOHHOM MUKPOCKOIHH.

Meronbl UCCIIEIOBaHUS KUBBIX KIETOK — KYJbTYpbl TKaHEW BHE W BHYTpU
OpraHuM3Ma uejoBeKa, KJIOHUPOBaHHWE U TUOpHUIM3ALUA KIETOK, NPHKU3HEHHas
OKpacka.

KonuyecTBeHHbIE METOIBI HcCeAOBaHUSA: MOp(oMeTpusi, TUTOPOTOMETPHS,
AJIEKTPOHHAS MUKPO(OTOMETpHUS, CIEKTPO(PIIyOpUMETPUSi, JEHCUTOMETPHSI.

Metoasl wuccienoBaHus B OSMOPHOJIOTHM — OCOOCHHOCTH (uKcanuu u
MPUTOTOBJICHUS] TOTAIBHBIX IMPENapaToB U CpPe30B opraHoB 3MOpuoHa. CepuiiHbie
Cpe3bl M IJIaCTHYECKass PEKOHCTPYKIHUs 3MOPHOJIOTMUECKHX OOBEKTOB. MeTombl
OIpe/ieNIeHs Bo3pacTa SMOpPHOHA YeTIOBEKa

2. IluTosorus

[Ipenmer u 3amayMl LWTOJIOTHH, €€ 3HAYCHHE B CUCTEME OHOJIOTUYECKUX M
MEIUUMHCKNX HayK. OCHOBHBIE TOJIO)KEHHUSI KJIETOYHOM TEOPHM Ha COBPEMEHHOM
JTane pas3BUTUS HaykKu. HekneTouyHble CTPYKTYphl KaK NPOW3BOJIHBIE KIETOK.
B3aumocBsi3b GopMbI U pa3MepoB KIETOK C UX (PYHKIIMOHATBHOMN CHeIHaTu3alreH.
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buonoruueckas memOpaHa Kak OCHOBA CTPOEHUS KJIETKU, CTPOEHUE, OCHOBHBIE
cBoiictBa U (QyHkiuu. lloHsTHe 00 OTCEeKax KIETKHM M HMX (PYHKIHOHAIBHOM
3HAYEHUHU.

Knerounas oGomouka. BHemHsisi kieTouHas (Ijia3mMaThyeckas) MemOpaHa,
CTPYKTYPHO-XUMHUYECKHE OCOOCHHOCTH. XapaKTePUCTUKA HAAMEMOPAHHOIO CJOA
(TTUKOKaauKca) MW MOAMEMOpaHHOTO  (KOPTHKAJIbHOIO) cCJios. B3anMocBs3b
MIa3MaTUYeCcKOM MeMOpaHbl HaJl- U OJMEMOPAHHOTO CI0EB KJIETOUYHON 00O0JIOUKH B
nporiecce (PyHKITMOHHUPOBAHMUS.

CTpyKTypHBIE = OCHOBBI ~ MEXaHHU3MOB  OapbepHOM, pEUENTOPHOM H
TPAHCTIOPTHOMN (PYHKIIHIA MJIa3MOJIEMMBI.

Me:XKIeTOUHbIE COCTUHEHHs (KOHTAKThl): MPOCTBhIE KOHTAKThI, COCIMHEHUS
TUIIA 3aMKa, [IJIOTHBIE COCTMHEHUS, IECMOCOMBI, IIEIEBUIHbIE KOHTAKThI (HEKCYCHI),
CHHANTHYECKHUE COCAUHEHMS (CUHAIICHI).

[uroruazma, ruanoriazMa: (U3HKO-XUMUYECKHE CBOMCTBA, XMMHYECKUUN
COCTaB, yYacCTHE B KJIETOUHOM METAa00JIU3ME.

Opranenssl: onpeaeneHue MoHATHs, kiaccupukauus. OpraHemisl 00IIero u
CHELMATILHOrO 3HaueHusl. MeMOpaHHbIE 1 HEMEMOpPAHHbIE OPTraHEIIbL.

Opranensl o0u1ero Ha3HAYCHMUS. MeMm6panHbie OpraHeJuIb
(PHmOIUIa3MaTHYECKass CeTh, IUIACTHHYATHIA KOMIUIEKC [OJIbJIKM, MHTOXOHJPHH,
JU30COMBI  (IIPOTEOCOMBI, 3HAOCOMBI, ayTo(arocoMbl U  rerepodarocomsl),
NIEPOKCHCOMBI): CTpOEHUE U (YHKIIMH, B3aMMOJCHCTBUH B META0O0JIM3ME KIICTKH.

Opranemnsl o0mero HazHayeHus. HememOpaHHbIE OpraHelibl, pUOOCOMBI:
CTpPOCHHE, XUMHUECKUN cocTaB, GpyHkIuuU. [Tonstue o momucomax. Posb cBOOOHBIX
U CBA3aHHBIX C MEMOpaHamMH 3HJIOIUIA3MAaTUYECKOM CeTH pubdOCOM B OHMOCUHTE3E
KJIeTouHbIX OenkoB. LleHTpuonu: ctpoenne n QyHKIIUN B HEIESIIEMCS SApe U Tpu
MUTO3E.

OubpuUIsIpHBIE  CTPYKTYphl  1uToruiasmbl.  [lutockener.  OcHOBHBIE
KOMITOHCHTBI HUTOCKedeTa (MHKpOTPYOOUKH, MHUKPO(DHIAMEHTBI, MPOMEKYTOUHBIC
(rIaMEHTBI): CTPOCHUE, XUMHUUECKHIA COCTAB.

Opranenibl cCHenuaibHOTO Ha3Ha4YeHHsS (MHO(DHOPUIIIBI, MUKPOBOPCHUHKH,
PECHUYKH, JKTYTHKH). CTPOCHHE H (PYHKIMOHAJIbHOE 3HAYCHHE B KJICTKaXx,
BBITIOJIHSAIOIINX CIEIUAIbHbIC (PYHKITUH.

Bxotouenusi:  ompeneneHue  TOHATHS,  KiaccuUKaiusi, 3HAYeHUE B
KU3HECITSIbHOCTH KJIETOK M OpraHu3Ma denoBeka. CTpoeHHWE W XUMHUYECKHMA
COCTaB PA3IMYHBIX BUIOB BKIIFOUCHUIA.

Snpo. Ponp simpa B XpaHEHWH W Tiepeladye TeHeTHYecKoW WHGOpMalud U B
cunteze Oenka. @®opma wu  koimumuectBo  saep. llonsartue o  gnepHo-
[IUTOIJIA3MaTHYECKOM OTHOIIeHUH. OOIIui TIIaH CTPOSHHSI HHTEP(A3HOTO SIpa.

Kapuomnaszma (Hykiieormiazma): pU3MKO-XUMUYECKHE CBOMCTBA, XMMUYECKUHN
COCTaB, 3HAUCHUE B JKU3HENEATEIBHOCTH AJIpa. XPOMAaTUH, CTPOCHUE U XUMHUECKUN
COCTaB. XapaKTEePUCTHKAa XPOMATHHOBBIX (UOpmUI. POIb OCHOBHBIX M KHCIBIX
OEJIKOB B CTPYKTYpU3AIIUU U B PETYISIIIUN METa00JINYECKOW aKTUBHOCTH XPOMATHHA.
[Tonsitue o Hykieocomax. MexaHW3M KOMITAKTH3allMA XPOMATHHOBBIX (UOPUILI.
[TonsiTe 0 NEKOHACHCHPOBAHHOM M KOHJECHCHPOBAHHOM XpOMaTHHE (3yXpOMaTHHE,
reTepoXpOMaTHHE, XpPOMOCOMAaxX), CTENEHb UX y4acTUsl B CHHTETHUECKHX IMPOIIECCaX.
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Crpoenue xpomocoMmsbl. [1010Bo XpomMaTHH.

SAnpeiiko. TloHsTHE O SAPHIIIKOBOM OpraHU3aTOpe, XUMHUYECKUH COCTaB,
CTpoeHue, (QyHKIUs, XapakTepucTuka  GUOPWUISAPHBIX U TPaHYJISIPHBIX
KOMIIOHEHTOB, WX B3aMMOCBS3b C MHTeHCHMBHOCThIO cuHTe3a PHK. CrpykrypHo-
GbyHKUIHOHATBHAS JTAOUITBHOCTH SAPBIINIKOBOTO anmnapara.

SnepHas o006o0m04Yka, CTpoeHHE M (PYHKIUH, CTPYKTYpPHO-(QDYHKIIMOHAJIbHAsS
XapaKTEepUCTUKAa HApPY>KHOM W  BHYTpEHHEH MeMmOpaH, MEpUHYKICaApPHOIrO
MPOCTPAHCTBA, KOMIUJIEKCAa TMOpPhl. B3auMOCBSI3b KOJIMYECTBA SACPHBIX MOp H
WHTEHCUBHOCTH METa0OIMYECKOW aKTMBHOCTH KJIETOK. CBSI3b sIIEPHON OOOJIOYKH C
OHOIIA3MATHYECKOW CeThio. Ponbh HapyXkHOUW siaepHONW MeMOpaHBI B IPOIIECCE
HOBOOOpA30BaHUs KJICTOYHBIX MEMOpaH.

OcCHOBHBIE  TPOSIBIICHUSI  JKU3HENESITEIBHOCTH  KJIETOK. CHHTETHYECKHUE
MPOIIECCHI B KJIETKE. B3aMOCBsA3b KOMIIOHEHTOB KJIETKHA B IIpoIleccax aHa0oJIM3Ma U
karabomu3Mma. [loHsATHE O CEKPEeTOPHOM IMKJIE, MEXaHU3Mbl TOTJIOIMICHUS U
BBIJICTICHUA POAYKTOB B KJIETKE.

BuyTpukierounas pereHepaius, oOias XapaKTepUCTUKA M OHOJOTHYECKOE
3HAUYCHHUE.

Peakius kiieTok Ha BHEIIHKUE Bo3AeHCTBUSA. CTPYyKTYypHbIE U (DYHKIIMOHAIbHBIE
M3MEHEHHSI KJIETOK M OTAENBbHBIX KJIETOYHBIX KOMIIOHEHTOB B IIpolieccax
peakTuBHOCTH U ajantanuu. duszmosiornueckass W penapaTUBHAs peEreHepalus:
CYIIHOCTh U MEXaHU3MBI.

PannarnmonHblie acCeKThl pEAKTUBHOCTU KJIETOK.

Bocnpoussenenne kinetok. KineTouHbld HUKII: ONPEACICHUE MOHSTUS, ITAIlbl
KJICTOYHOTO IMKJIAa JJIs KJIETOK, COXPAHUBIINX CIOCOOHOCTh K JECJICHUIO, U KIIETOK,
YTPATUBIIUX CIIOCOOHOCTH K JEICHUIO.

Murotuueckuii UK. ompeneiaeHue moHsATus, (aszpl 1ukia (uHtepdasa,
MUTO3). buonormyeckoe 3HaueHMEe MHUTO3a U €ro MexanmsM. I[IpeoOpazoBaHue
CTPYKTYPHBIX KOMIIOHEHTOB KJIETKU Ha Pa3IUYHBIX dTarmax MUTO3a. POk KJIeToOuYHOTO
[[EHTPa B MUTOTUYECKOM JCJICHUH KJIETOK. MOP(OIOTHSI MUTOTUYECKUX XPOMOCOM.

OHJIOMUTO3. OINpEACICHUEe TOHITHS, OCHOBHBIE (DOPMBI, OHOJIOTHYECKOE
3Hauenue. [lonstue o ionaHOCTH KiIeTok. [lomumnionans; MexaHu3mMbl 00pa3oBaHuUs
MOJIUTUIONIHBIX ~ KJIETOK  (OMHOSIIEPHBIX, MHOTOSJEPHBIX), (PYHKIIMOHAIBHOE
3HAYEHUE ITOTO SIBJICHHUSI.

Meiio3, MeXaHU3M U OMOJIOTHYECKOE 3HAUCHHE.

Mopdo-byHKImoHaIbHAS XapaKTEePUCTUKA MPOLECCOB pocta u
nudpepeHInpoBKH, MEpUoAa aKTUBHOIO (YHKIMOHUPOBAHUS, CTApEHHs W TuOenu
KJIETOK.

Crapenue kinetok. [loHsiTHe O TEPBUYHOM W BTOPUYHOM CTAPEHUU KIIETOK.
Mopdonorus craperonieit KJIeTKH.

Tuner Tubenu kierok. Hekpos: ompesneneHne TMOHATHS U OMOJIOTHYECKOE
3HaueHHe. AMonTo3 (MporpaMMUpPOBaHHAs THOETh KJIETOK): OMpeeICHUE TOHATHS
Ounonornyeckoe 3HaueHne. MexaHu3Mbl CTapEHUS U THOENN KIIETOK.

MopdodyHKITMOHAITBHBIE 0COOEHHOCTH KJIETOK JIETCKOTO OPTaHU3Ma.



3. O0masi rucToJIorus

3.1. Yuenue o Tkansix. CTpyKTypHbI€ OCHOBBI FTOMe0CTa3a

TkaHM Kak OUH U3 HEPAPXUUECKUX YPOBHEN OpraHU3alliy )KUBOI'O — CUCTEMBI
KJIETOK M MX Npou3BoJHbIX. Kiaccupukanus Tkane: MOppoPyHKIHMOHANbHAS U
TMCTOI€HETUYECKAS.

KileTkn kak Beaymue 3JIeMEHTBl TKaHU. Haa- M MOCTKIETOYHBIE CTPYKTYPHI,
MEXKJIETOYHOE BEIIECTBO KAaK IIPOM3BOAHBIE KIETOK. [IoHATHE O KIETOYHOU
NOMYJSIMK, KJICTOYHOM Tume, kioHe, guddepone. CTBOIOBbIE  KIETKH,
Pa3HOBUIHOCTH, CBOMCTBA, HCIOJIb30BAHNUE B pEIAPATUBHON MEIULIVHE.

['ucrorene3 u pereHepauus. Buasl pereHepanuu: (U3HOIOTHYECKAs U
penaparuBHas, KIJIETOYHAas M  BHyTpukieroyHas. (Craruueckas, pacryunias,
OOHOBJIAIOIIASACS KJICTOYHBIC MOMYIISIIIIH.

I'omeocTaz (TreHeTHYECKHil, MeTa0OJIMYECKHUM, CTPYKTYPHBIN) KakK TIJaBHOE
CBOWCTBO TKaHEH. Bubl CTPYyKTYpHOTO roMeocTas3a (BHYTPUKICTOUHBIN, KJICTOYHBIMH,
TKAHEBOHM, OpraHHBIN), pOJb B OOCCIICYCHUUW aJalTalliil OpraHM3Ma YeJOBeKa K
V3MEHSIOIMMCS YCIIOBHSIM BHEIIHEHN CPEJIbI.

3.2. DnureauaJbHble TKAHU

OnurenuanbHble TKaHU. MopdodyHKIMOHaIbHAs UM OHTO(PUIOT€HETUYEKas
KjJaccupukauuym  snuTenus.  Mopdojorudyeckass = XapakTEpUCTUKA  AMMUTEIHS.
[TorpaHUYHOCTH KaK INIABHOE CBOWCTBO SMUTEIMAIBHBIX TKaHEH. ['opu30oHTaIbHAS U
BEPTUKAJIbHAA  aHU30MOP(HOCTh  JMNUTENHUANbHBIX  MactoB.  l[loaspHOCTH
AMUTEIUOUUTOB U (POPMBI MOJAPHOU AUP(DHEPEHIMPOBKUA UX KIETOYHOU OOOJIOUKH.
[{uToKepaTUHBI KaK MapKephl Pa3IMYHBIX BUOB JMUTEIUATBHBIX TKAHEH.

bazanpHas MmeMOpaHa: popMUpOBaHUE, CTPYKTYpA U (PYHKIIUY.

[lokpoBHbie  snurenuu. CTpoeHHE  OJHOCIOWHBIX  (OAHOPSAAHBIX U
MHOTOPSIAHBIX) U MHOTOCJIOMHBIX 3MHUTENNEB (HEOPOTOBEBAIOIIMX, OPOrOBEBAIOIINX,
nepexoaHoro). IlpuHLKIBI CTPYKTYpHOM OpraHum3alud ¥ (QYHKIMH HOKPOBHBIX
snuTenneB. B3anmocBsa3b MOpGOGYHKIIMOHATBHBIX OCOOCHHOCTEHM SMUTETUATBHON
TKAaHU C €€ MOIPaHNYHBIM I10JI0KEHUEM B OPTaHU3ME YEJIOBEKa.

CocynucThiil SHAOTENNH, CTPYKTYpa, GYHKIINH, pEreHepaIus.

MeXKIIeTOUHbIE KOHTAKThI B PA3JIMYHBIX BUIAX SIUTEIHS.

@U3HO0IOrNYECKas U pernapaTuBHasi pereHeparus SIMUTENNs.

Kenesucreiit DIATEIINM. Ocobennoctu CTPOCHUA CEKPETOPHBIX
AMUTEIMOUUTOB. [ 'UCTOPU3NOIOTHSL CEKPETOPHOTO mpolecca. CeKpeTOPHbIN UK.
OC0OEHHOCTH CTPOEHUS CEKPETOPHBIX KJIETOK B 3aBUCHUMOCTU OT (pa3 CEKpETOPHOIO
LHKJIA. TUIBI CEKpEeLUU: TOJIOKPHUHHBIN, alTOKPUHHBIA U MEPOKPHUHHBIM.

XKenespl, kinaccupukanus. XapakTepUCTHUKAa KOHUEBBIX (CEKPETOPHBIX)
OTJICJIOB M BBIBOJHBIX IMPOTOKOB AK30KPUHHBIX Kejie3. OCcOOEHHOCTH CTpOEHUs
SHAOKPHUHHBIX JKEJIE3.

Bo3pacTHble HW3MEHEHMS SNUTEIHATbHBIX TKaHeW. OCOOEHHOCTH CTPOEHUS
DIIUTENNA Y ACTEN.

3.3. KpoBb u qumda. I'emomnos3s

Cucrema kpoBu. OCHOBHBIE KOMIIOHEHTBI KpPOBM KaK TKaHM — IUIa3Ma M
dopmennsie 3meMeHThl. DOyHkiuu kpoBu. CoaepkaHue (HOPMEHHBIX JIEMEHTOB B
KpPOBH B3pOCJIOro yenoBeka. ['eMorpamma u neitkorurapHas popmyina. Bo3pacthelie u
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MOJIOBBIE 0COOEHHOCTH KpoBH. (OCOOEHHOCTH TEeMOTpaMMbl U JICHKOIUTAPHOU
dbopMysbl Y HOBOPOXKIEHHBIX M JETe NEepBBIX JIET MKU3HM, MOCTHATaJbHas
JTMHAMUKA.

OpUTPOLUTHL: KOJUYECTBO, pa3Mmepbl, (opma, pa3HOBUIHOCTH. CTpoeHue
DPUTPOIIUTA, OCOOEHHOCTH €ro IJIa3MOJEMMbl U IIUTOCKeNeTa, (PYHKIHH,
MPOJIOJKUTEIBHOCTD KU3HU. PETUKYIOIUTHI.

JlefikouThI: KOJWMYECTBO, Kiaccuukanus U o0mas XapakTEepUCTHKA,
MPOJIOJDKATEILHOCTh  IUPKYJSIIIUM B KpPOBH. | paHymomuThl  (HEUTPODUIIBI,
703UHODUIBI, 6a30(pMIIbI), COAEPKAHUE B KPOBU, pa3Mepbl, GopMa KIETOK U UX A1ep,
CTpOEHHE, COCTAaB CHEIUPUUECKUX TpaHyl, (yHKIUU. ATpaHyJIOIMUTH (MOHOIIUTHI,
TUMOITUTHI), COIEpKAaHUE B KPOBH, pa3MEphl, CTpoeHHWE W (QYHKIHUH. YYacTHE
TUM(OITUTOB B UMMYHHBIX PEAKIIUAX, CYOMOMyISAIny JTUMQPOIHUTOB (KICTKH IMaMSTH,
m1a3MoIuThl) [ToHsATHE 0 MUPKYIAIIMN U penupKysiuu T- u B-mumdoruTos.

KpoBsHble minacTUHKUA (TPOMOOIIUTHI): KOJUYECTBO, pPa3MEphl, CTPOCHHUE,
Kkiaccudukanus, GyHKIUH, MPOI0KUTEIbHOCTD KU3HU.

Jlumpa (m1azma u (hOpMEHHBIC JIEMEHTHI): 00pa30BaHUE, CBSI3b C KPOBBIO,
MOHSTHE O PEIUPKYIIALNH TUM(POLUUTOB, QYHKIIHUH.

['emomon3. DMOpHUOHATBHBIM TEMOIIMTOMNO33 KaK THCTOIEHE3 KPOBH: JTarlbl,
y4acTHe pa3InYHbIX OPraHOB B KPOBETBOPECHUH.

[TocTaMOpHOHAIEHOE KPOBETBOPEHHUE (IFEMOIMTONO33) KaK (BHU3UOJOTHUECKas
pereHepanus KpoBu. ['emomnostuueckue ctBoioBeie kieTtku (I'CK), xknetku-
NPEIIICCTBEHHUIIBI MHUEI0- M JIMM(OIUTON033a (KOJOHHEOOpa3yroIue KICTKH),
YHUTIOTCHTHBIC KJICTKU-TIPEAMISCTBEHHUKH: WX XapaKTEPUCTHKA. Mopdoorudaecku
HEUJCHTUDUIIUPYEMBbIe U MOP(OJIIOTHUYSCKH HACHTH(PHUITUPYEMbIE CTaJNH Pa3BUTHUS
KJIETOK KPOBH, IOHATHE O TOTEHTHOCTH W KOMMHUTHPOBAHHH. XapaKTepHUCTHUKA
KIeTOK B auddepoHax: 3pUTPONMTOB, TPAHYIOIHUTOB, MOHOIIUTOB, W KPOBSHBIX
miacTUHOK  (TpomborutoB).  OcobGennoct T- w  B-numdormronossa
(aHTHUreHHEe3aBUCHMBIM U aHTUTCH3aBUCUMBIN JTUM(OIIUTOI033), UX XapaKTePUCTHKA
U OUOJIOTMYECKUN CMbICT. Perynsamusi remomnuTonos3a u JAuMQOIUTON033a, POJIb
MUKPOOKPYKEHUS.

['emorpamma HOBOpPOXIEHHOTO pedeHka. Buapl remMornoOuHa U UX 3HAYCHUE.
Oco0eHHOCTH JIEUKOITUTapHON (HOPMYJIBI Y IETEH.

KonuyecTBeHHBIE U Ka4eCTBEHHBIC M3MEHEHHMsI MTOKa3aTelield KPOBU B Pa3HbIC
BO3PaCTHBIEC TIEPUOIBI.

3.4. CoenuHUTEIbHBIE TKAHU

O6mass MopdodyHKIIMOHATBHAS XapaKTePUCTUKA COCIMHUTEIBHBIX TKaHEH,
KJIacCU(UKAIUs, THCTOTEHE3, ME3EHXHUMA.

Knaccudukanus u xapakTeprucTiKa COOCTBEHHO COSTMHUTEIIBHBIX TKaHEH.

BonokHuCTBIE ~ COCIMHWTENbHBIE  TKaHW,  OOIIas  XapaKTEPHCTHKA,
kiaccudukaiusa. PerenepanimoHHbie BO3MOXHOCTH BOJIOKHHUCTBIX COEIMHHUTEIBHBIX
TKaHe#, 0COOCHHOCTH penapaTUBHON PEreHepaIliy MPU OTHECTPETbHBIX PAHEHUSX.

Prixsiasg BOJIOKHHCTast COEOUHUTENBHAS TKaHb. KJIETKM PBIXJION BOJOKHHCTOMN
COEIMHUTEIBHOMN TKaHHU. MexaHOUUThI (bubpobracTsI, budpOIUTHI,
MUO(PHUOPOOIACTHI):  TPOUCXOXKJCHUE, CTPOSHHE, ydJacTHe B  IIpoleccax
¢ubpuioreneza. AJUNOUUTHI (KUPOBbIE KIETKH) 0ol U Oypoi KUPOBOM TKaHHU:
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MIPOUCXOXKIACHHUE, CTPOCHHE W 3HAadyeHue. llepuunThl, agBEHTULHAIBHBIE KIIETKU:
MPOUCXOXK]IEHUE, CTPOCHKE U (DYHKIIMOHATIbHAS XapaKTEepPUCTHKA.

KieTku-nmoroMk  reMomno3TUYecCKOM  CTBOJIOBOM  KJeTkH. Makpodaru:
MPOUCXOKJICHUE, BHJBI, CTPOCHHUE, pOJb B 3alIUTHBIX pPEAKLHAX OpraHu3Ma
yenoBeka. [lonarue o makpodaruueckoit cucteme. JIGUKOUMTHI, pOJib B 3aIlIUTHBIX
peakuusax opraHu3Ma 4esoBeka. llna3zmaTudeckne KIETKH: MPOUCXOKIICHHE,
CTPOCHHE, POJIb B HMMyHUTETE. Ty4yHbIE KIETKHA. MPOUCXOXKICHHE, CTPOCHHUE,
byHKIUH.

B3auMoencTBrE KIETOK PBIXJIOW COCIUHUTEIBHOW TKAHH U KIIETOK KPOBHU B
BOCHAJIUTEIBHBIX PEAKIHSAX OPraHU3Ma YEIOBEKA.

[TurMeHTHBIC KIETKHU: TPOUCXOXKICHNE, CTPOSHNE, (YYHKITHS.

MeXKIEeTOUHOE BEHIECTBO: OO0Ias XapakTEPUCTHUKA, MPOUCXOXKICHUE U
ctpoeHre. OCHOBHOE BEIIECTBO, (PUBUKO-XMMHUYECKUE CBOMCTBA W 3HAYCHHUE.
KosnareHoBbl€ M 3J1aCTHYECKUE BOJIOKHA: POJIb, CTPOCHUE M XUMHUYECKUH COCTaB.
IIpencraBieHre O pa3iIMYHbIX TUIAX KOJUIAr€HA U HUX JIOKAJIM3alUs B OPraHU3MeE
4yes0BeKa. PETUKYIISIpHBIE BOJIOKHA.

[lioTHas BOJIOKHUCTAs COCIMHUTEIIbHAS TKaHb. PAa3HOBUIHOCTH, CTPOCHUE U
bynkuun. CyxoXuiiue Kak Opras.

CoenMHUTENbHBIE TKAHU CO CIEHHAIBHBIMU CBOWCTBAMHU. PeTukymnsipHas
TKaHb. CTPOCHHE, TUCTO(DU3NOJIOTHS U 3HauYeHHe. JKupoBasi TKaHb. pa3HOBHUIHOCTH,
CTpoeHHEe W 3HayeHue. [IurmMeHTHas TKaHb: OCOOCHHOCTHM CTPOCHUS M 3HAYCHHE.
Cnusucras TKaHb, CTPOEHUE.

Ckenernble  TkaHu. OOmias  XapakTepUCTUKA  CKEJIETHBIX  TKaHEH,
KJ1accuuKaIusl.

XpsuieBble TKaHW, OOIIasg XapakTepucThka. Buabl XpsAmEeBod TKaHU
(ruanHOBasi,  DJIACTUYECKasl,  BOJIOKHHMCTas). KileTku  XpsmieBod  TKaHU:
XOHJIPOOJIACThI, XOHAPOUUTHI. M30reHHble Tpymnmbl KiIETOK. [HcToOXuMUUeckas
XapaKTEpUCTUKA W CTPOCHUE MEXKJIETOYHOTO BEIIECTBA PA3JIMYHBIX BUJOB
XpAIIEBOM TKaHU. Xpsll Kak OpraH, HaaxpsIIHWLQA. [HWCTOreHes, pereHepamus,
crapenue xpsma. CTpoeHrue CyCTaBHOTO XpSIIa.

KoctHbie Tkanu, o0mias xapakTepucTuka, kiaccudukanus. Kinetku kocTHOM
TKaHU (OCTEOIMTHI, OCTEOOIACTHI, OCTEOKIIACTHI), XapaKTepUCTUKA. MEXKKIECTOUHOE
BCIIECTBO KOCTHOM TKaHU, (PU3UKO-XMMHUYECKHE CBOMCTBA U  CTPOCHHE.
MuHepanuzauusi MEKXKIETOYHOTO BEIECTBA. BUIIBI KOCTHOM TKaHW, JIOKAJIW3alUs B
opraHu3Me 4yeyioBeka U MoppodyHKIHMOHAIbHBIE 0coOeHHOCTH. KocTh Kak opraH,
HAJIKOCTHHIIA.

['mcTtoreHes KOCTHBIX TKaHEW: HWHTPAMEMOpPAHO3HOE U SHIOXOHJIPAIbLHOE
okocTteHeHue. llepectporika KoCTM M ee pemnapaTuBHas pere”Hepauus. DaxTopsl,
OKAa3bIBAIOIIME BJIMSAHUE HA PEreHEpalyio KOCTHOM TKaHW, €€ HU3MEHEHUS Ipu
CTapEeHUU OpPraHu3Ma YEJI0BEKa.

MopdodyHKITMOHAIBHBIE ~ OCOOEHHOCTH  COCIUHUTENBHBIX  TKaHEH y
HOBOPOX/ICHHBIX U JIETEH PAHHETO BO3PacCTa.

Bo3pacTtHbie U3MEHEHUS COCIMHUTEIIBHBIX TKAHEH.

3.5. MbllIeYHbIe TKAHU

OO6mrast xapaktepucTtuka, MophodyHKIMOHATbHAS W THUCTOTCHETHYECKas
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KJIACCU(UKALMU MBIIIEYHBIX TKaHed. CTpPYKTypHbIE OCHOBBI COKPAaTUMOCTH Kak
TJIABHOTO CBOMCTBA MBIIIEYHBIX TKAHEH.

CkeneTHas MONEPEYHONOJIOCATass MBIIIEYHAsl TKaHb, MCTOYHUK DPa3BUTUA U
peredepaiuu. CTpyKTypHO-(QYHKIIMOHAIbHAS €IUHUIA — MBIIIEYHOE BOJIOKHO
(cMMIUTaCT W MHOCATEIUTUTOIUTHI). CTPOCHHE CHMIUIACTA U €r0 COKPATUTEIHHOIO
anmapara: MUOQUIAMEHTOB, capkomepa, MHOPUOpuIUIbl. ONMOpHBIA U TpOhUUECKUN
amnmaparbl cuUMIUIacTa. MEXaHU3M MBIIIEYHOTO COKpalleHus. THUIbl MBIIIEYHBIX
BOJIOKOH U WX HWHHEpBallUsA, dKCTpa- M UHTpady3aabHble BOJOKHA. MBIIIIA Kak
opraH. Perenepanysi MpIlIEeYUHON TKaHU, 3HAYEHUE MUOCATEIIIUTOL[UTOB.

Cepaeunas monepevyHoIojocaras MbIIIEYHAs TKaHb, HWCTOYHUK pa3BUTHS,
CTPYKTYpHO-(DyHKIIMOHAJIbHAS eMHHUIIA. Tunsl KapJIMOMHUOLIUTOB.
MopdodyHkioHaapHass ~ XapaKTEpUCTHKA  COKPATUTENBHBIX W MPOBOJSIINX
KapIUOMHOLIUTOB. CeKpeTOpHbIE KapAMOMHOLMTHEL. BO3MOXKHOCTH pereHepanuu
CEPACYHOH ITOIIEPEYHOII0IOCATON MBIIIEYHON TKAHM.

I'mankas  MplieyHass  TKaHb,  HWCTOYHHUKHA — Pa3BUTHS,  CTPYKTYpPHO-
dbyHKUMOHATBHAS enuHuIa. Mopdonorudeckas u GyHKIMOHATIbHAS XapaKTepUCTHKA
ragKkoro wMuonurta. Perenepanus. [nagkas MbllledyHass TKaHb HEWPAIBHOTO
IPOUCXOXK/ICHUS, UCTOYHUK Pa3BUTUA, CTpoeHUE U (PpyHKums. ['nmagkas mbleuHas
TKaHb 3KTOJEPMAIBHOIO MPOUCXOXKICHUS, MHOSIUTEINAIBHBIE KIETKHA, UCTOYHUKH
pa3BUTHUSA, CTPOCHHE, (PYHKIIUU.

MopdodyHKIIMOHATEHEIE OCOOCHHOCTH  MBIIICUHBIX TKaHEeW Yy JeTel.
Bo3pacTtHbie ”3BMEHEHUS MBIIICUHBIX TKAHEH.

3.6. HepBHasi TKaHb

OOmiast  xapakTepuCTHKa HEpBHOM TKaHW. VICTOYHUKHM pa3BUTHA U
AMOpHOHAIBHBIN THUCTOTeHE3 HepBHOU TkaHU. [[uddepeHunpoBka HeWpoOIaCTOB U
rJIM00JIACTOB.

Hetiponsl, mopdonoruueckasi, (yHKIMOHANbHAS W HeWpoMeauaTopHas
knaccuukanuu. CTpoeHne HelipoHa: MmepuKapuoH (Tesna HelpoHa), aKCOH, JEHAPUT,
XpoMaTo(UILHOE BEIIECTBO, IUTOCKENET (HeWpoduiIaMeHThl U HEUpPOTPYyOOUKH).
Ponp HeliponeMmbl B peuenuuu, T'e€Hepaluyd W NPOBEIECHUNM HEPBHOTO HMMITYJIbCA.
CHHTETHYECKHE U TPAHCIIOPTHBIE ITPOLIECCH] B IUTOIIa3ME HEMPOHOB. AKCOHAJIBHBIN
TPAHCIOPT — AHTEPOTPAIHBIM U PETPOrpagHbIi. bBICTPBI U MEAJIEHHBIA TPAHCIIOPT,
poib MUKpOTpyOouek. CekpeTopHble HEHpOHBI, OCOOEHHOCTH HX CTPOCHUS H
¢bynkuus. Ilonstue o Heilpomenuatopax. Pusnonoruyeckas rudenb HEUPOHOB.
Perenepatius HeiipoHoB. Bo3pacTHbie npeoOpa3oBaHus HEHPOHOB.

Helipornus, oOmas xapakTepucTUKa, UICTOYHUKUA Pa3BUTHS, KiacCU(UKAIIMS.
Makpornus (OJMUrOACHAPOTNNS, AacCTPOrJIUsl W DSIEeHIWMHAs TJus), CTPOCHUE H
dbynkunn. Mukporinus, ctpoenne u GyHKIuU. PeakTHBHOCTh HEHPOTIHH.

HepBHble BoJIOKHA, oOmiasi XapakTepucTuka, kiaccudukanus. OcoOeHHOCTH
dbopMupoBaHUs, CTPOCHHUSI U (YHKIUH OE3MUETMHOBBIX U MHEITUHOBBIX HEPBHBIX
BOJIOKOH. [ToHsITHE 00 OCEBOM LMJIMHIpE W ME3aKCOHE. YIIbTPAMHKPOCKOIMYECKOE
CTPOCHHE MHUEIMHOBOM 000704YKku. PereHepaivisi HEpBHBIX BOJIOKOH B OpraHax
neprudepudecKoit U eHTPaIbHON HEPBHOW CHCTEMBI.

HepBHble okoHuaHus, Kiaccudukaims, o01as XxapakTepucTuKa.

PeuenTopHpie  (4yBCTBUTENIbHbIE) HEpPBHbIE  OKOHYAaHUSA:  CBOOOJHEIE,
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HECBOOO/HbIE U HECBOOOJHBIE MHKAICYJIMPOBAaHHBIC, HEUPO-MBIIICYHbIE BEpETEHA,
HEUPO-CYyXOKHUIIbHBIE BEPETEHA.

Oddexropusie okoHuanus. HelipompilieuHoe okoHYaHUE (MOTOpPHAs OJISIIIKA)
B CKEJICTHBIX MBIIIIAX U B TIAJKOW MBIIIEYHOU TKaHU. Helpo-kene3ncToie HEPBHBIE
OKOHYaHUA.

MexHelpoHalbHbIE CUHAIICHI, KIacCU(PUKALMS. DJIECKTPUUECKUE, XUMUUYECKUE
U CMEIIaHHbIE CHHANChl, CTPOCHHE M MEXaHU3Mbl Teperadyd BO30YKICHHUS.
VY bTpacTpyKTypa XMUMAYECKHX CHUHAIICOB: IPECUHANTHYECKAs U MOCTCUHAIITUYECKAS
MeMOpaHbl, CHHAITUYECKUE My3bIPbKU, CHHANITUYECKAS LIENb.

BospacTHple 0COOEHHOCTM HEPBHOM TKaHU: MpeoOpa3oBaHUs HEHPOHOB,
OCOOCHHOCTH HEWPOHOB HOBOPOXKICHHBIX M JE€TEHl paHHEro BO3pacTa; Hayalo
polecca MUEITMHU3ALMH.

4. YacTHasi THCTOJIOTUS

4.1. HepBHasi cucTema

O6mas  MoppoyHKIIMOHAIbHASL ~ XapaKTEpPUCTUKA HEPBHONH  CHUCTEMBI,
kiaccudukaiysa opraHoB. MICTOUHUKYM pa3BUTHS OPraHOB HEPBHOUM CHCTEMBI.

OcHOBHbBIE MPUHIMIIBI OpraHU3allMd HEPBHOU cucreMbl. HeillpoHHas Teopus,
OCHOBHBIC TOJIOKEHUS. MexaHU3Mbl HEUPOHHOW HWHTerpanuu (KOHBEPreHIUU WU
auBepreHiuu). [loHATHE O HEPBHBIX IEHTpPaxX, WX KIACCU(PHUKAIMS, MPUHIIMIIBI
CTPYKTYpHOW OpraHM3allid HEPBHBIX LEHTPOB SJAEPHOTO M SKPAHHOTO THIIOB.
PediiekTopHBIE 1yTH, UX YyBCTBUTEIIbHBIE, IBUTATEIBLHBIE U ACCOLIMATUBHBIC 3BEHBS.

IlenTtpanbHass HepBHas cuctema. ChnuHHOM MO3r, pa3BUTHE, OO0IIas
XapakTepucThKa, (QyHKUUU. CTpPOEHHE CEpOro BELIECTBA: BHJbI HEMPOHOB MU UX
ydyacTue B 0Opa3oBaHUU pPEQIEKTOPHBIX Ayr, TUObI TIXOLUTOB. IlmacTuHbl 1O
Pexceny. Crtpoenue Oenoro BemiecTBa. [[eHTpanbHBI KaHal CHHUHHOTO MO3ra.
MopdodyHKIIMOHAIbHAS XapaKTEPUCTUKA MPOBOAAIINX MYTEH.

[onoBHOM Mo3r, o0mas mopdodyHKIMOHaTbHAs XapakTepuctuka. Cepoe u
oemoe BemecTBo. CTpoeHHE 000JI0YEK MO3ra — TBEPIOH, MAyTHHHOW, MSTKOM.
CyOnypanbHoe u cyOapaXHOMAAJIBHOE IPOCTPAHCTBA, COCYIUCTBIE CIUIETEHUS.
Oco0OeHHOCTH CTPOEHUSI COCYAOB (CUHYChI, FTeMOKAMUIUISIPhl) HEHTPaIbHOW HEPBHOMN
CUCTEMBI.

Moszxedok. CTpoeHrue U HEMPOHHBIM COCTaB KOPBI MO3KEUKa: IPYIICBUIHBIE,
KOp3UHYAThIC, 3BE€3/1UaThie, 3€PHUCTHIC HEUPOHBI, KIETKH [ onbmku. AddepeHTHbIC U
s pepeHTHBIE HEpPBHBIC BOJIOKHA. MEXHEHPOHAIBHBIE CBSI3U (MOIYIM MO3KEUKA).
Kirybouek Mozkeuka. ['muonuTel Mo3keuka. Bo3pacTHble 0COOEHHOCTH MO3KEUKa.

Kopa 6onpiux nonymapuii ro1oBHOTO Mo3ra, o01as MophopyHKIMOHATbHAS
XapaKTEPUCTUKA, pa3BUTHE. L{UTOAPXUTEKTOHWKA, HEMPOHHBIM COCTAaB, IJIACTUHKHU
KOpbl OoNbIIMX moaymapuil. MOJyIbHBIA MPUHIUI OpPraHU3alMi 30H KOpPBI
OOJIBIIMX TMOJYIMIAPUA TOJOBHOIO MO3ra. MMUEN0apXuTEeKTOHUKA. [ JTHOIUTHI.
['ematosHniepanuueckuii O6aprep, CTpoeHUE W 3HAYCHHE. Bo3pacTHbICe M3MEHEHUS
KOPBI OOJIBIIINX MOTYIIAPUH TOJIOBHOTO MO3TA.

[lepudepuueckas HepBHas cuctema. Heps, cTpoenue, pyHKIMU, pereHeparus.
UyBCTBUTENIbHBIE HEPBHBIE Y3JIbl (CIMHHOMO3TOBBIE M YEPEINHBIE), CTPOEHUE,
¢byHkIun. XapakTepucTUKa HEHPOHOB U HEUPOTIIHH.

ABTOHOMHAs1 (BereTaTwBHasi) HepBHas cuctema. OOmas xXapakTEPUCTHKA
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CTPOCHMSI UEHTPaJbHBIX U MepueprUuecKux OTAEIOB MapacUMIATUYECKON U
cuMmnaruyeckoil cucreM, QyHkuuu. CTpoeHHE M HEWPOHHBIM COCTaB TaHIJIUEB
(3KCTpamMypalbHbIX M HMHTpamypasbHbIX). lIpe- W mocTraHrIMoHapHbIE HEPBHBIC
BOJIOKHA. OCOOEHHOCTH CTpOEHHSI pPEQIEKTOPHBIX JyI AaBTOHOMHON HEpPBHOU
CUCTEMBI.

VcTOYHMKM M OCHOBHBIE JTalbl pPa3BUTUS OpPraHOB HEPBHOW CHCTEMBI.
CraHoBiieHUE (QYHKIMM HEHpoHa B 3IMOpHOreHe3€, W3MEHEHHE KOpbl OOJBIIMX
ITOJTYIIAPUI TOJIOBHOTO MO3ra B IOCTHATAIBHOM OHTOT€HE3E.

Oco0EHHOCTH CTPOEHHSI OPraHOB HEPBHOM CUCTEMBI Yy JETEl B pa3jiUYHbIC
BO3PACTHBIE MIEPUOJIBI.

4.2. Opranbl 4yBCTB

[lonsiTne o ceHcopHO#l cucteme M aHanuzarope. Kiaccuduxaiuss opraHoB
yyBCTB. HelpoceHCopHble U CEeHCOAMUTEIUAIbHbIE PelenTOpHbIC KIeTKU. OOmui
IPUHLIKI OpraHU3alUi U QYyHKIHOHUPOBAHUS PELEITOPHBIX KIETOK.

Opran 00OHsIHUSA, 00IIasi XapaKTEepPUCTUKA, UCTOYHUK pa3BuTusi. CTpoeHue u
KJIETOYHBIA COCTaB OOOHSTEIBHON BBICTUIIKU: PELENTOPHBIC, MOAJIEPKUBAIOIINE U
0a3asibHble KJIETKH. [ MCTO(U3MOIOrUS pPELENTOPHBIX KIETOK opraHa OOOHSHUA.
Bomepo-Ha3anpHbINA Opras.

Opran 3peHusi, oOWas XapaKTEPUCTHKA, HWCTOYHUKU SMOPHOHAIBHOIO
pa3BUTHA, IJIa3HOM MYy3bIPEK, XpycTaqukoBas Miakona. OOmMI IMIaH CTPOCHUS
riaa3Horo s0oka. O00I0YKH, NX YaCTH, TKAHEBOM COCTAaB.

Juontpuyeckuid, aKKOMOJALMOHHBIA W PEUEenTOPHbIA (DYHKIMOHAIbHbBIE
anmapatbl ra3za. CTpoeHHE pOTOBHUBI, PAAYKKH, PECHUYHOTO TEJNA, LUHHOBOU
CBS3KH, XPYCTAJIMKA, CTEKJIIOBUIHOTO Tesla. Mop(donornueckue OCHOBBI LIUPKYJISLIUN
BHYTPHUIJIA3HON KUIKOCTH.

Heliponnslii cocTaB M  IJIMOLUUTHI  CETYATKH, MOPGOPYyHKIHOHATbHAS
XapakTepucTuka. IIMrMEHTHBIA OSOUTENMKA CETYATKU, CTPOCHHE U 3HAYCHHE.
Crpoenue u HMTOGU3NOIOTHS NAIOYKO- M KOJIOOUYKOHECYIIUX HEHPOHOB CETYATKH.
Oco0eHHOCTH CTPOEHHUS LIEHTPAIbHON SIMKU M JHMCKa 3pUTEIbHOro HepBa. CTpoeHue
U QYHKIUHU OUIOJIIPHBIX, TOPU3OHTAIBHBIX, aMAaKPUHOBBIX, TAHTJIMOHAPHBIX KJIETOK
cetyarku. CocTaB ¥ 3HaYEHUE TIINN.

Oco0OeHHOCTH OpraHa 3peHus y JeTell MepBbIX JET KU3HU.

Opran BKkyca, o01asi XapakTepucTuka, jJokanu3anus. CTpoeHue U KJIETOYHBIN
COCTaB BKYCOBBIX IIOYEK: BKYCOBBIC, MOJJICPKUBAIOIINE U 0Oa3zalbHbIE KIIETKH.
NHuHepBalys BKyCOBBIX MoueK. [ MICTOPU3HOIIOTHS OpraHa BKyca.

Oprasbl ciayxa U paBHOBECHs, 00Iasg XapaKTepUCTUKA, UICTOYHUKHU Pa3BUTHSL.
BHyTpeHHee yx0: KOCTHBIA U IEPENOHYAThIM TAOMPUHTHI.

VYauTKoBasg 4acTh MEPEernoHYaToro JaOUPUHTA: CTPOCHHUE YJIUTKOBOTO KaHaa,
CTPOEHHME W  KJIETOYHBIA  COCTaB  CIHMPAJIBHOTO  OpraHa,  HWHHEPBALMS.
['mcTodu3nonorus BOCOpUATHS 3BYKOB.

Bectubynspuass yacTb MEpEeNoHYATOro JAOMPUHTA: DJUIMITUYECKUN U
cepuyecKkuii MEIIOYKU U MOJYKPYKHbIe KaHaJbl. PelenTopHble OTAENbl: CTPOCHUE
U KJIETOUHBIM COCTaB MATEH U aMITyJISIpHBIX rpebemmkoB. ['nctodusuonorus oprana
PaBHOBECHSL.

OcoOeHHOCTH CTPOEHHUS OpPraHOB YYBCTB Yy JE€Tel B pas3HbIE BO3PACTHbHIE
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NEPHUOIBI.

4.3. CepaeuHo-cocyaucTasi cucremMa

OO611ast xapakTepUCTHKA U Pa3BUTHE OPTaHOB CEPICUHO-COCYAUCTON CUCTEMBI.

Cocynpl, o0mIMe MPUHIMUIIBI CTPOEHUS, TKaHeBOM coctaB. Kiaccudukanus
COCYJIOB. 3aBUCHUMOCTb CTPOEHHUS COCYHOB OT TIE€MOJMHAMUYECKUX YCIIOBHII.
WuHepBanis W BacKyJsipu3alusi COCyAOB (COCYIObl COCYIOB). AHTHOTEHE3,
pereHepanus cocyaoB.

Aptepun, knaccudukanusi. OCOOCHHOCTH CTPOCHUS M (DYHKUUU apTepuid
Pa3IUYHOrO THIA: 3JACTUYECKOT0, MBIIIEYHO-3JJACTUYECKOT0 U MBIIIEYHOTO.

MUKpOUUpPKYJIATOPHOE PYCI0. APTEpUOIIbI, BUABI U POJb B KPOBOOOpALIEHUH,
CTpOeHHE. 3HAUCHHE DJHJIOTCIMOMHOIUTHBIX KOHTAKTOB B TUCTO(PHU3UOIOTUU
aprepuoi. l'eMokanmwuisipsl, kiaccupukanus, QyHKIUS U cTpoeHue. OpraHHbe
OCOOEHHOCTH KanmuuisipoB. BeHysbl, BUABI U pOJIb B KPOBOOOPAILIEHUH, CTPOCHHE.
ApTepuosiO-BEHYJISIPHBIE ~ aHACTOMO3bl,  3HA4EHHE Ui  KPOBOOOpAIlEHMUS,
kinaccuukanusa. CTpoeHne apTepuoI0-BEHYIPHBIX aHACTOMO30B Pa3IMYHOTO TUIIA.
[TonsiTue o0 rucToremMmaTuyeckux Oapbepax.

Benbl, knaccuduxamnuss. OCOOEHHOCTHM CTPOEHHS BEH pA3JIMYHOTO THIIA
(MbIIIeyHOro ¥ (PUOPO3HOT0) B CBSI3U C T€EMOJAMHAMUYECKUMU yclloBUsMU. CTpoeHue
BEHO3HBIX KJanaHoB. OTINYMUSA CTEHKH BEHBI U apTEPUU.

JlumpaTtuueckue cocyapl, kiaccupukauug. CrpoeHue JIuM@aTHYECKUX
KaMWUIIPOB M PA3NMYHBIX BUAOB JHUMQaTUdeckux cocynoB. llonstue o
auM(paHTHOHE. VYyactue TUM(paTUYECKUX KAWL pOB B cucreme
MUKPOLUPKYJIALHH.

Cepanue, CTpO€HHE CTEHKH CEpAla, TKAHEBOW COCTaB. JHJOKApA W KJIallaHbl
cepaua. Muokap/: COKpaTUTENbHBIE, IPOBOJAIINE U CEKPETOPHBIE KAPAUOMUOLUTHI.
[IpoBogsimass  cucrema  cepana, MophodyHKIIMOHATbHAS  XapaKTEPUCTHKA.
OcoOeHHOCTH pereHepali Muokapnaa. Onukapa u nepukapia. OcobeHHocTH
KPOBOCHA0KEHHUS U MHHEPBALlUs CepLa.

Cepaue HoBOpOXIeHHOTO. [lepecTpoiika 000JI0YEK CTEHKH CepAara B MEPUOT
OT pOKJIeHus 110 16 Jer.

OcoOEHHOCTH CTPOSHHSI OPTraHOB CEPACUYHO-COCYAUCTON CHUCTEMBI y JCTEH,
BO3PACTHBIE U3MEHEHHSI.

4.4. Opranbl KPOBeTBOPEHHsI M NMMYHOTreHe3a (nMdonaHas cucreMa)

[IpuHUUOIBI  CTPYKTYPHOM  OpraHu3alli  OpPraHoB  KPOBETBOPEHUS U
UMMYHOMO33a (JTUM(OUIHON CHUCTEMBbl), MEPBUYHBIE M BTOPUYHBIE OPraHbI,
MOPQOPYHKIIMOHANIBHBIE ~ OTIAWYMS,  (PYHKUMOHANbHBIE  30HBIL.  [Iponeccel
muMmponuTonod3a B T- u B-3aBUCHUMBIX 30HAaX BTOPUYHBIX JTUM(OUIHBIX OPraHOB.
[lonsitTue 00 HMMMyHUTETE, HWMMYHOIIMTaX, AHTUIE€HAX M AaHTUTENAX, BHJIbI
UMMYHUTETA, B3aUMOJIEUCTBHE KJIETOK B HMMYHHBIX pEaKIHUsAX, Yy4acTHe
IPaHYJIOUNUTOB, TYYHBIX KJIETOK, HAaTypaJbHBIX KWIUIEPOB B 3aIUTE OpraHU3Ma
YyeJoBeKa. Perynsuus MMMYHHBIX pEaKkUHid: IUTOKUHBI, TOPMOHBI.

[lepBuunbie nuMdougHbie opranbl. KpacHbli KOCTHBI MO3T, HCTOYHHKHU
pa3Butus. CTpoeHue, TKaHEBOW COCTaB U (PYHKUIMU KpPacHOrO0 KOCTHOTO MO3ra.
[loHATHE O MUKPOOKpPYKEHMU. Peryisanus remonossa. JKenTeiii KOCTHBINA MO3T.

Tumyc, ucrounuku pas3Butuss. CTpoeHHME M TKaHEBOW COCTaB KOPKOBOIO H



16

MO3TrOBOTO BEIIECTBA J0JEK TUMYyca, GyHKIuU TuMyca. KpoBocHaOxeHue tumyca.
ITpouieccel  aHTUreHHE3aBUCUMOW  NU((PEPEHUUPOBKH,  IOJOXKHUTENbHAs U
oTpularenpHas cenekuus. CTpoeHHE W 3HAUYEHHWE IeMaTo-TUMUYECKOro Oapbepa.
Bpemennas (akumieHTaIbHas) U BO3pacTHasi MHBOJIOLUS TUMYCA.

Bropuunsle nuMdouansie opranbl. Jlumparuyeckue y3ibl, HCTOYHUKU
pa3BUTHA, CTPOCHHME U TKAaHEBOM cocraB, (¢yHKuuu. KopkoBoe BeliecTso,
NapakopTHKalbHAass ~ 30Ha,  MO3TOBOE€  BEUIECTBO:  MOP(POPYHKIHMOHAIbHAS
xapaktepuctuka, T- u B-3aBucumbie 30HBI. Cucrema cunycoB. OCOOEHHOCTH
KPOBEHOCHBIX  COCYJIOB: BEHYJbl C BBICOKHUM 3HHoTenneMm. CrpykTypa
AUM$paTHUIECKOro y3/1a B 3aBUCUMOCTH OT BUJa U CTQJANU UMMYHHOTO OTBETA.

Cene3enka, UCTOYHMKH Pa3BUTHSA, CTPOCHHE M TKAHEBOW COCTaB, (PYHKIIHH.
benas mynema, T- u B-3aBucumsbie 30HbBI. KpoBocHaGxkenue ceneseHku. Kpachas
MyJIbIIa, CEJIE3€HOYHbBIE TSXKU U CUHYCOUIbI CEJIC3EHKHU.

JlumpougHas TKaHb, CBsSI3aHHAs CO CIMU3UCTBIMU OOOJIOUKAMU: 4YacTH,
KJIETOYHBIH cocTaB. JlumdounHele 00pa3oBaHHS B COCTaBE CIMU3UCTBIX 000JOYEK
(mumdounnpie y3enku u auddy3HbIE CKOIUICHUS JTUMQOIHUTOB (OAMHOYHBIE U
MHO’KECTBCHHBIC) B CIHM3HCTOW W TOJCIM3HCTON O0OJIOYKAaX TPyO4YaThIX OPraHoB):
CTPOEHHE, KJIETOYHBIA COCTaB U 3HaueHHe. MUHJaINHBI, YepBEOOpa3HbIil OTPOCTOK:
CTpoeHHue, Jokanuzauus T- u B-30H, pyHKIIMOHAIbHOE 3HAYEHHE.

CraHoBieHHEe, (YHKUMM W TUNEPTPO(Us MUHIAIWH Yy J€Ted MEpBbIX JIET
KU3HH.

Mop@do-(pyHKIIMOHATEHBIE ~ OCOOEHHOCTH  CTPOEHUSI OpraHoB  CHUCTEMBI
KPOBETBOPEHUSI 1 UMMYHOT'€HE3a Y IETEH.

Bo3pacTHble H3MEHEHHS] CUCTEMbI KPOBETBOPEHUSI U UMMYHOTE€HE3A.

4.5. JHIOKPUHHAS CUCTEMA

OOmast xapakTepuUCTHUKa SHIAOKPHUHHOW CHUCTEMBI: TOHSITHE O TOPMOHAX,
KJIETKaX-MULIEHAX, peuenTtopax. AYTOKpHHHS, [apakpuHUs, SHIAOKPHHHSL.
LlenTtpanbHple U TnepudepudecKue OpraHbl IHAOKPUHHON CHCTEMBl. MeXaHU3MBbI
peryisiiuyM B SHJIOKPUHHOM CHCTEME: IPUHLUII HEPAPXUYECKON OpraHu3alui,
oOparHasi CB3b.

LlenTpanbpHble OpraHbl IHAOKPUHHON CHCTEMBI. | HIoTanamo-runodusapHas
cucrtema. l['mnoramamyc, WCTOYHHMK pa3BuUTHSA. CTpoeHue:  HEHPOIHIOKPUHHBIE
KJIETKM TuloTaiamyca, ux (QyHKUuMu. Sapa mnepeaHero u  Meamo0a3aibHOrO
runoragamyca. JIMOepUHbBI W CTaTHHBI, pOJb B PETYJSLUU JEATEIbHOCTH
SHAOKPUHHON cucTeMbl. Perynsuus GyHKUMIA runorajaMmyca HeHTPaTbHON HEpBHOU
CHUCTEMOM.

l'unodus, wucrounuku paszsutuss. CrtpoeHne U GyHKUUM TUHOPU3A.
[uTodyHKUMOHATBHAS XapaKTEPUCTUKA aJCHOLIMTOB NepenHel Aoiau rumnodusa.
[IpomexxyTouHas d4acth rumnodusa, TyoepanbHas yacTb. CrpoeHue u (QyHKUIHS
Heliporunodpusza. OCoOEHHOCTH KamwuisipHOro pycia runodusa. [umoramamo-
aneHorunoduzapHas M TUnoTagamo-HeHporunoduszapHas CUCTeMbl. | umoramamo-
aneHorunogpuzapHoe KpoBooOpallleHrue, pojib BO B3aUMOACHCTBUM THIIOTallaMyca U
runodusa. Helipo-remanpHbIe OpraHbl, HEUPO-TeMaJIbHbIE CUHATICHI.

Onudus, cTpoeHue, KJIETOUHbIN cocTaB, GpyHkuus. OCOOEHHOCTH CTPOEHUS U
byHKIIMOHUpOBaHUS SNU(U3a y IeTell paHHEro Bo3pacra.
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[Tepudepuyeckue 3H10KpUHHBIE *Kene3bl. [IuroBuaHas xxenesa. Mictounuku u
OCHOBHBIE 3Tallbl Pa3BUTHUS IIIUTOBUIHOM KeJe3bl, cTpoeHUe, PyHKIMHU. DOIITUKYIIbI
KaKk MOP(POPYHKIMOHAIbHBIE €TUHUIIBI, CTPOEHUE MX CTEHKH U COCTaB KOJUIOWJA.
DOHKYJISPHBIE YHAOKPUHOUUTHI (THPOIUTHI), UX TOPMOHBI U (Pa3bl CEKPETOPHOTO
[MKJIa. 3HaYe€HUE THUPEOUAHBIX TropMoHOB. I[lepecTpoiika (QOUIMKYIOB B CBS3H C
pa3IMyHON (PYHKIIMOHAIBHOW aKTUBHOCTHIO. [lapadosmukynspHble SHIOKPUHOLMTHI
(C-xnetku), nokanu3anuss U QyHKIUsA. Perynsuus esTeIbHOCTH M BO3MOXHOCTH
pereHepanuy MUTOBUIHON KETIE3bI.

OCOOEHHOCTH CTPOEHUS IIUTOBUIHOM KEJe3bl y HOBOPOXKICHHBIX JIETEH,
BO3pacTHbIE OCOOCHHOCTH Ha 3Tarax MOCTHATAILHOTO OHTOTEHE3a.

OKOJIOUMTOBUIHBIE JKEJI€3bl, UCTOYHUKHU Pa3BUTHUSA, CTPOCHHE M KIETOYHBIN
COCTaB, pOJIb B PEryJAllMM MHUHEpaJbHOro oOMeHa. Perymsius nesTeiabHOCTH U
BO3MOKHOCTH PETEHEPALIMH OKOJIOIIUTOBHIHBIX JKEIIE3.

Hannoueynuku. VICTOUHMKHM W OCHOBHBIE 3Talbl Pa3BUTHS HAANOYEYHUKA.
Hannoueunuk HoBOpoxkJIeHHOTO peOeHka. dDeranpHas W JAePUHUTHUBHAA KOpa
HAJINIOYEYHUKOB. 30HBI KOPbl M WX KIETOYHBIH cocTaB. OCOOEHHOCTH CTPOEHUS
KOPKOBBIX 3HJIOKPUHOIIUTOB (KOPTHUKOCTEPOIIMTOB) B CBS3H C CUHTE30M M CEKpeIHei
KOPTUKOCTEPOUIOB. POJIb TOPMOHOB KOpBI HAAIIOYEYHUKOB B PEryJSILUU BOJHO-
COJIEBOTO PABHOBECHS, PAa3BUTUU OOIIETO aJaNTAIMOHHOTO CHUHAPOMA, PEryisiuu
OEKOBOr0 cHUHTE3a. MO3roBo€ BELIECTBO HAANOYEUHUKOB, CTPOCHUE, KIETOUYHBIN
cocTaB, ropMoHbl. OCOOEHHOCTH KPOBOCHAOXEHHUS B HAJMOYCUHHKAX. Perymsuus
NEATEIIbBHOCTH KOPKOBOI'O U MO3TOBOT'0O BEILIECTBA.

HucniepcHast  suaokpunHas cuctemMa (/I9C), UCTOYHUKH  pa3BUTHS,
JIOKAJIW3amus DJIEMEHTOB, KIICTOYHBIM cOcTaB, THUIBL. (CIoCOOBI BO3ICHCTBUSA
ropmoHoB JI9C. IIpeacrasnenne 06 AITY JI-cucreme.

OCOOEHHOCTH  CTPOEHUS LEHTPAJbHBIX M NEepUPEPUUYECKUX  OpPraHoOB
SHJIOKPUHHOW CUCTEMBI Yy JETEH.

Bo3pacTtHbie n3MEHEHUS S3HIOKPUHHOW CUCTEMBI.

4.6. [IumeBapurelbHasi CHCTEMA

OO6mrast xapakTepuCTUKA TMHUIIEBAPUTEIBHON CUCTEMbI, PyHKIUU. VcTOUHUKHN
pPa3BUTHS TKaHEW MUIIEBAPUTEIBbHONW cHCTeMBbl. OTIenbl NUIIEBAPUTEIBHOIO KaHalla
U OOLIMI NPHUHIUI CTPOCHHUS €ro CTEHKH (Cim3ucTas 000JI0YKa, MOACTU3UCTAS
OCHOBa, MbIIIEYHass  000J0ouKa, HapyXHas  oOoyiouka  (Cepo3Has  WiId
aJIBEHTUIMAIbHAs ), TKAHEBOM M KJIETOUYHBIN cocTaB. OCOOEHHOCTH KPOBOCHAOKEHUS
M UVHHEpBAIMS CTEHKW MHUIIEBAPUTEIBHOTO KaHalla. OHIAOKPUHHBIM ammapar
MUIIEBAPUTEITHHON CHUCTEMBI (racTposHTEeponaHKpeaTH4ecKas cucTeMa).
JlumdonaHbie CTPYKTYPBI MUIIIEBAPUTEIBHOIO TPAKTA.

[lepenuuit otnen mUIEBAPUTEIbHOU cHUCTEMBI. OCOOEHHOCTH CTPOCHMS
CTEHKM PAa3JINYHBbIX OTHAEJIOB MEPENHET0 OTAeNa NHUIIEBAPUTEIBHOIO KaHaua,
pa3BUTHE.

PoroBast mosocts. CTpoeHue CIM3UCTOM OOOJOYKH B CBSI3U C (PYHKIMEH U
OCOOCHHOCTSIMM THILIEBApEHUs] B pOTOBOM mosoctu. CTpoeHue ryObl, IIEKH,
TBEPAOrO W MATKOro Heba, JecHbl. S3bIK, CTpOeHHE, OCOOEHHOCTH CTpPOCHHS
CIIM3UCTON 000JIOUKH HA BEPXHEW U HIKHEH MOBEpXHOCTAX opraHa. COCOUKH fA3BIKA,
BU/IBI, CTpOeHHE, PyHKITNU. Bo3pacTHbIC H3MEHEHUST POTOBOM TOJIOCTH.
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3yObl, ICTOYHUKHA U OCHOBHBIE 3Tallbl SMOPHOHAIBLHOTO Pa3BUTHSI, CTPOEHHE.
OMaib, IEHTUH U [IEMEHT: cTpoeHue, GyHKIMS U XUuMUdeckuid coctas. [lynbmna 3y0a:
CTPOCHHE, 3HAUEHUE, PEAKTUBHBIE CBOMCTBA U BO3MOXHOCTHU pereHepannu. OnopHo-
MOJIJIEP>KUBAIOIIMI anmapar 3y0a.

Pa3BuTHe W mpopesbiBaHHE MOJIOYHBIX M TOCTOSIHHBIX 3yOOB. Pereneparnus
TKaHew 3yo0a.

Bonbime ciatoHHbIe Kene3bl, KiacCubuKalus, UCTOYHUKN Pa3BUTHSI, CTPOCHUE
U (YHKIIHH, CTPOEHUE CEKPETOPHBIX OTIEIOB U BBIBOAHBIX MPOTOKOB, YHIOKPHUHHAS
¢bynkius. Perenepaiys G0IBIINX CIIOHHBIX KEJE3.

CraHoBIIEHHE CEKPETOPHON (DYHKIIUU CIIIOHHBIX KeJie3 y JeTei MmepBoro rojaa
KU3HH.

['motka, ctpoenue u ¢yHkiuu. KabepHblil anmapar, 3Ha4€HHWE B Pa3BUTHUU
opranoB junia u meu. [lumeson, GyHkinuu. CTpoeHHE U TKAHEBOM COCTAaB CTEHKHU
NUIIEBOJa B pa3IMYHbIX €ro oTjenax. JKenespl nuieBo1a, THCTOPU3NOIIOTHS.

CpenHuii oT/Ie1 MUIIEBAPUTEIBLHONW CUCTEMBI, 0COOCHHOCTH CTPOEHUS CTECHKHU.

Kenynok, pynkuuu. CTpoeHue CIu3UCTOM 0OOJOYKH B Pa3IMYHBIX OTHAEIaX
KeNlyaka, UUTOPU3UOJOTHYECKAss  XapaKTEpUCTHKAa  IMOKPOBHOIO  JIMTEIHS,
cinzeoOpa3oBaHue. Jlokanuzamusi, CTPOEHHME M KIETOYHBIM COCTaB JKejle3 B
Pa3IMYHBIX OTHENax XKeiyaka. MUKpo- U yIbTPaMUKPOCKOIIUYECKNE OCOOEHHOCTH
9K30- Y DHAOKPHUHHBIX KJIETOK.

CraHoBneHue (epMEHTATUBHON aKTMBHOCTHU JKEJIE3 JKEIy/IKa, 3aBUCHUMOCTh €€
OT BHJA BCKapMJIMBaHMs Yy JE€TE€d INEPBOTO TIoJa JKU3HU. PereHepanmoHHbIE
BO3MO>KHOCTH IOKPOBHOTO SITUATEIINS U SIUTENHNS HKEJE3 KETY KA.

Tonkass kuiuka, (yHKIMH. XapaKTepUCTUKA Pa3IUYHBIX OTIEIOB TOHKOMN
kuIIKA. CTpOeHre CTEHKM TOHKOW KHILIKH, TKAaHEBBIM cocTaB. CHCTeMa «KpHUIITa-
BOPCUHKa» KaK CTPYKTYpHO-(DYHKIMOHAJbHAas €AMHMIA. BHUIbBI KIETOK >NUTENUs
BOPCHUHOK M KPHIT, UX CTpOEHUE U nurodpusnonorusd. I'ucrtodusumonorus mnpouecca
IIPUCTEHOYHOTO MHUIIEBAPEHUsI M BcachlBaHUA. Poib CiaM3M M MUKpPOBOPCHHOK
DHTEPOLUUTOB B NPHUCTEHOYHOM IHIIEBapeHHH. PereHepanus snurenus TOHKOW
kuiky. JIumpouaasie 06pazoBaHus B CTEHKE TOHKOW KHIIIKH.

Crtpoenue ciu3uCTOd 000JOYKM TOHKOW KHWIIKH Y HOBOPOXKIEHHBIX U JCTEH
nepBoro rojaa >ku3Hu. OCOOEHHOCTH CTPOCHHS U (PYHKIMOHHPOBAHUS Pa3IMUHBIX
OTJIEJIOB TOHKOW KHILIKH B IETCKOM BO3pacTe.

Toncras kuiika, GyHKUMU, XapaKTEpPUCTUKA PA3IUUHBIX OTAENoB. CTpoeHue
CTEHKHA TOJICTOM KHILIKH, TKaHeBbId cocTaB. OCOOEHHOCTH CTPOEHHUS CIU3UCTOU
OOOJIOYKM TOJCTOM KHUIIKU. BUIBI 3NUTEIMONUTOB W SHIOKPUHOLIMTOB, HX
uurtopusznonorusa. Jlumdouanele  00pa3oBaHUS  CTEHKM  TOJCTOM  KHILKH.
YepBeoOpa3Hblil OTPOCTOK, OCOOEHHOCTU cTpoeHHs W (yHkuuu. Ilpsimas kwuiika,
CTPOECHHUE CTEHKH.

3aaHuil OTAEN MUIIEBAPUTEIILHOW CUCTEMBI. AHAIIBHBIA OTJET MPSAMON KUIIKH,
30HBI, CTPOCHHE, TKAHEBOM COCTaB, KPOBOCHAOKEHUE.

[Momxkenynounass »xene3a, oOmias Xxapakrepuctuka, ¢(yHkuuu. CTpoeHue
HK30KpUHHOTO  OTHENa  TOUKENyIOYHOM  Keye3bl:  [UTO(U3HOIOrHYecKas
XapaKTEPUCTHKA AlMHAPHBIX KJIETOK, CHCTEMa BBIBOAHBIX MPOTOK. CTpoeHue
SHAOKPUHHOIO OTJ€Ja IOJPKEIYA0YHOM JKEeNe3bl: THUIbl 3HIOKPUHOLMTOB U HX



19

MOP(POPYHKITMOHATbHASI XapaKTEPUCTHKA. BUABI TeMOKAMMILISIPOB MOIKEITYT0IHOM
Kene3bl. BO3MOKHOCTH pereHepau MoIKeIIyJOYHON KeIe3bl.

HoBooOpa3zoBanue annHycoB W OCTpOBKOB JlaHrepranca B T€UEHHUE IEPBOTO
ro/ia )KU3HU.

Bo3spactHbie 0COOEHHOCTH CTPOCHUS MOIKETYA0UHOM JKeIe3bl.

[leuenn, oOmIass xapakTepUCTHKA, (PYHKIIMH, OCOOEHHOCTH KPOBOCHAOXKEHUSI.
CtpoeHHe KIaCCUYECKOM JOJIbKH KaK CTPYKTYPHO-(DYHKIIMOHANBHON €AUHUIIBI
neueHu. [Ipencrapienus: 0 NOPTAIBHOM JIOJBKE U alMHyCE. [ enaronuTel — OCHOBHOU
KJICTOYHBIN 3JIEMEHT IE€UEHM, MPEACTaBICHUS 00 HMX PACHOJIOKEHHH B JOJIbKaX,
CTpoeHne B CBs3u ¢ (QyHKusMu 1nedeHn. CTpoeHWe BHYTPHIOIBKOBBIX
CUHYCOUJHBIX TEMOKAMWUIIPOB, NUTOMU3UOIOTUS WX KICTOYHBIX DSJIEMEHTOB:
OHAOTETUONHUTOB, Makpodaros. [lepucuHyconaabHbIe TPOCTPAHCTBA, CTPYKTYpHAS
opranuzanus. JIumonutel, 0coOEHHOCTU CTpoeHUus W (GyHKIUU. Bo3MoxxHOCTH
pere’epanuu rne4YeHu.

OcOOEHHOCTH  CTpOEHUs  TI€YEHW  JIOHOWIEHHBIX W  HEJOHOIICHHBIX
HOBOPOXKJICHHBIX JeTeil. DopMHUpOBaHHME HOJIEK, MEKIOJIBKOBOW COEIUHHUTEIBHOM
TKaHU U CTAHOBJICHHE COCYJUCTON CUCTEMBI Y IE€TEN MEPBOIO rojia KU3HU.

Bo3spactHbie 0COOEHHOCTH TTEUYEHHU.

Kemub, dynkuuu. JKeaunple KanmuusSIpbl, XOJIAHTHOJIBI U MEXIOJIbKOBbBIC
JKETYHbIE MPOTOKU. JKENMUHbIA Ny3bIph W JKEIUYEBBIBOMSIIME IIyTH, CTPOCHUE U
GyHKLHS.

CraHoBjIeHUE CEKPETOPHON U (PEPMEHTATUBHON aKTUBHOCTH CIIFOHHBIX JKEJe3,
JKeJe3 JKelyJKa, DHTEPOLMTOB IMocie poxiaeHus. dopmupoBaHue JTUMEGOUTHOTO
arrapara eayJ04YHO-KUIIIEYHOTO TPAKTa B MOCTHATAIIBHOM MEPUOJI€ OHTOTECHE3A.

4.7. O0muii NOKpoB

Koxka, oOmias xapakTepucTHKa, TKaHEBBIM COCTAaB, MCTOYHUKH Pa3BUTHS,
GbyHKIUH.

Onuaepmuc. OCHOBHbIE THINBI KJIETOK B 3nuaepmuce. Ciou snuaepMmuca,
KJIETOUHBIN cocTaB. [IoHsATHE O TIpoLIecce KepaTUHU3AMH, €r0 3HaYeHue. Kiletounoe
OOHOBJICHUE JMHUJAEPMHUCA U TIPEACTABJICHHE O €ro MpoJin(epaTUBHBIX €AMHHIIAX U
KOJIOHKOBOW OpraHu3anuu. MecTHass cUCTeMa MMMYHHOTO HaJ30pa 3IHJIepMHCcCA
(xnetku Jlanrepranca u JTUMQOUUTHI), TUCTOPYHKIIMOHAIbHAS XapaKTEPUCTHKA.
MenaHouuThl BNHUAEPMHCA, MPOUCXOXKIECHUE, CTpOCHHE U poib. ba3zanbHas
MeMOpaHa, IepMalibHO-3IUIepPMaIbHOE COSTUHEHHUE.

Jlepma: COCOYKOBBIN U CETUATBIN CJIOU, TKAHEBOM cOCTaB. | unoaepma.

Peruonapubie OCOOCHHOCTH KOXH: CTPOEHHUS DIHACPMHCA «TOJCTON» U
«TOHKOW» KOHU, TOJIOBBIE, BO3pacTHbIe ocoOeHHOCTH. Koka Kak opraH ocs3aHus,
KJIeTKU Mepkerns.

[IpousBonnubie koxu. JKene3pl Koxku. CanbHble UM TOTOBBIE KEJIE3bI
(PKKpUHOBBIC U ATIOKPHUHOBBIE), CTPOCHHE, JIOKATH3AIHs, QYHKIIHH.

Bounocsl, crpoenune, poct u cMeHa. Horru, pa3sButue, CTpoeHHE U pOCT.

Oco0OEHHOCTH KOXXM U €€ TPOU3BOJHBIX Y HOBOPOXKIEHHBIX, JIETEH MEPBOTO
roJia >KMU3HU U B OoJiee TIO3AHUE MEPUOIBI JETCKOTO BO3pacTa.

Bo3pacTtHbie n3MEHEHUS KOKHOTO MOKPOBA U €T0 MPOU3BOIHBIX.
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4.8. JIbIxaTeJIbHASA CHCTEMA

OOmiasi xapakTepUCTUKa [bIXaTelIbHOM CHUCTEMbl. B0O34yXOHOCHBIE NYTH U
pecnupaTopHelii  otAen. PecnupaTopHble U HEpECHMPATOpPHBIE  (YHKIMU
JbIXaTeNbHOM cucteMbl. KpoBocHabxxenue nerkoro. [lnespa.

Pa3BuTnie oOpraHoB [bIXaHWSA, HMCTOYHMKH, OCHOBHbIE cTaauu. Hauamno
(dopMupOBaHHUS M CO3peBaHUsl cypdakTaHTa B SMOpPUOHAIBLHOM JeTKOM. Poib
OKOJIOIJIOJHBIX BOA B (OpMHpOBaHMM  JbIXaTesbHbIX nyTed. CrTpoeHue
pPECIIUPATOPHBIX ITyTEM HaKaHyHEe poxaeHus. [lepBeplii BAOX HOBOPOKIECHHOIO
pedenka. OCOOEHHOCTH CTPOEHMS JIETKOIO HOBOPOXKIEHHOIO, peOCHKAa MEPBBIX JIET
YKU3HH U JJaJIe€ B IOCTHATAIbHOM NEPHO/IE.

OTnuuuss B CTPOCHUM  JIETKOTO  HOBOPOXJEHHOTO  (BKUBO- U
MEPTBOPOXKACHHOTO) peOCHKA.

Buenerounble BO3AyXOHOCHbIE IyTH. (OCOOEHHOCTH CTPOECHHSI CTEHKH
BHEJICTOYHBIX BO3JyXOHOCHBIX IIyT€d: HOCOBOM IOJOCTH, TOpPTaHU, TPaxeu H
IJaBHbIX OpoHXOB. TkaHEBOW cOoCTaB M THUCTOPYHKIMOHAIbHAS XapaKTEpUCTHKA
000JI0UEK BHEJIETOYHBIX BO3JAYXOHOCHBIX IyTeill. KieTrounslii cocTraB smuTenus
CJIU3UCTOMN 000JIOUKH BHEJIETOYHBIX BO3TyXOHOCHBIX IyTEH.

BHyTpunerounsle BO3AyXOHOCHBIE IYTH: OpPOHXH U KOHEUYHBIE OpPOHXHOJIBI,
CTPOEHHME CTEHOK B 3aBHUCHMOCTH OT UX KanuOpa. CocTraB OpOHXHAJIBHOTO CEKpETa,
€r0 UCTOYHUKH, CTPYKTYPHBIE OCHOBBI MYKOLMJIMAPHOTO TPAHCIIOPTA.

PecniupaTopHbie OTAENBI JIETKOr0. AIMHYC — CTPYKTYpHO-()YHKIIMOHAJIbHAs
eaquauna Jserkoro. KommonenTsl anmHyca. CTpoeHHE CTEHKM pPECIUPATOPHOU
OpOHXHOJIBI, €€ AMUTENHANIbHAS BBICTHIIKA. AJIbBE0JIA, CTPOEHUE MEXKAJIbBEOJISIPHOU
NEPErOpoOJKH, KIETOYHbIA coTaB. TumNbl MHEBMOLUWTOB, LUTOPYHKIHMOHAIbHAS
XapaKTEepUCTHKA. AlporeMaTH4ecKuil Oapbep M €ro 3HaYeHUE B Tra3000MEHe.
CypdakrantHas cucTeMa JIETKHX: CTPYKTypHass M XUMHUYECKas OpraHu3alus,
byHKINU.

4.9. Mo4eBblae/MTeIbHAA CUCTEMA

OOmiasi XxapakTepUCTUKa MOYEBBIACIUTEIBHON CHUCTEMBI, HMCTOYHMKH U
OCHOBHBIE ATalbl Pa3BUTHS: NPEIIIOYKA, IEPBUYHASL, [IOCTOSIHHAS MTOYKA.

[Touku, oOmiast xapakrepucTtuka, GyHKuuu. KopkoBoe U MO3roBO€ BELIECTBO
nouku. Hedppon — mopdodyHkimoHanbHass eAuHUIA TTOYKH, €r0 CTpOCHHUE. THIbI
He(pOHOB, UX Tomorpadus B KOPKOBOM M MO3roBoM BemiecTBe. KopTukanbHas u
IOKCTaMEAYJUISIpHAsl CUCTEMbl KpOBOCHaOxeHUs. [lodeuHble Tenblla, OCHOBHBIC
KOMITOHEHTHI. CTpOeHHE KaICyJbl U COCYUCTOro KiiyOouka. Me3aHruid, CTpoeHue U
¢bynkuus. CTpykTypHas opraHuzanus (QuibTpaumoHHOro Oappepa W pojib B
MO4€00pa30BaHUMU.

I'uctodusznonorus: kaHanbleB HEPPOHOB U COOMPATENBHBIX MMPOTOKOB B CBSI3U
C HUX ydYacTHEM B 0Opa3oBaHMM OKOHYATEIbHOM Mouu. MopdodyHKIHMOHATbHBIE
OCHOBBI PETYJIALINU MPOLecca MOYeo0pa30BaHuUs.

OHJIOKPUHHBIN anmnapar MOYKU: PEHUH-aHTMOTEH3UHOBAs, POCTArJaHANHOBAs
U KJUTMKPEUH-KMHUHOBAs cucTteMbl. CTpoeHue U (PyHKLIMU SHJOKPUHHOTO ammapara
nouku. CTpoMa mouek, ee rucTOPYHKIIMOHAIbHAS XapaKTePUCTHKA.

Ortanbel  pa3BUTUS MOYKK B SMOpHOreHese, MoOpQOJIOTUYECKUE U
dbyHKIMOHATBHBIE ~ ocoOeHHOCTH.  (CTaHOBIEHHME  MO4Ye0oOpa3oBaTEbHONH U
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MOYEBBIIETUTENbHON (QyHKIM. [louka HOBOPOXXIAEHHOTO peOeHKa, COCTOSHHE
(GbuIbTpallMOHHOTO Oapbhepa, peadCcopOIMOHHON U KOHIIEHTPAIIMOHHONW CITIOCOOHOCTH.
CtpoeHue NOYKH y JAETEH.

MouesiBogsitiie myTd. CTpO€HHE CTEHKHM MOYEUYHBIX YallleyeK U JIOXAHKHU.
CtpoeHrie MOYETOYHUKOB U MOYEBOTO My3bIps. OCOOEHHOCTH CTPOCHUSI MY>KCKOTO U
JKEHCKOr0 M MOYeHcCIycKarelbHOro  kaHajga.  OcoOEHHOCTH  CTpPOCHHS
MOYEBBIBOJIAIIUX MMyTEH B JETCKOM BO3pacCTE.

4.10. Myskckas oJ10Basi CUCTEMA

O6mrast MmophodhyHKIIMOHATBHAS XapaKTEPUCTUKA MY>KCKOU MOJIOBOM CHCTEMBI.
HMcTOYHMKM  pa3BUTHSL  OpPraHoB  MYXCKOM  cHcTeMbl. (OCHOBHBIE — 3Talbl
AMOPHOHAJIBHOTO  pPa3BUTUS  TOHAJbl:  MEPBUYHBIE TOHOLMTHL,  HadyaJlbHas
JOKalu3aluus, MyTH MWUTPAllMd B 3a4aTOK TOHaAbl, WHAN(PGEpPEeHTHAs CTaaus
pa3BUTHS U OJ0Bast AUQP(HepeHIuPOBKa TOHA/.

Sluuko, cTpoeHue, (yHkuuu. H3BUTHIE CEMEHHBIE KaHAJbIbl, CTPOCHHE
credku. CriepMaroreHnes, UTOJIOTMYECKasi XapaKTepPUCTUKA €ro OCHOBHBIX (a3. Poib
CYCTEHTOLIUTOB B cHepMaroreHese. I'eMaro-TecTUKyspHbI Oapbep. DHIOKPUHHAS
(GYHKIHS SUYKa, MHTCPCTUIIMATIBHBIC SHIOKPUHOIUTHI (KiieTku Jleraura). Peryssius
GbyHKIMA CeMEHHHKA.

CemsBbiHOCsIUE TyTH. ['MCTODU3MOIOTHS TPSMBIX KaHAJBIIEB, KaHAJbIICB
CceTH ceMeHHUKa. [IpuaaTok suYka, CEMSABBIHOCSIIMI MPOTOK, CEMSAMU3BEPraroIni
IIPOTOK, CTPOCHUE U (DYHKIIMH.

JobGaBounbie kene3bl. CeMEHHble MY3bIPbKH, MpeACTaTelIbHas JKeJe3a,
Oynb0oypeTpanbHble Kene3bl, cTpoeHue W (pyHkuuu. CeMeHHash KUIKOCTh, €€
coctaB, pyHkiuu. [1o10BOI WieH, cTpoeHUE.

CnepMarorene3 M SHAOKpUHHAS (PYHKIUS SIMYKa B MPOLECCE MPEHATAIBLHOTO
pa3BuTHs. OCOOEHHOCTU CTPYKTYPBI SIMUKA HOBOPOXKIEHHOIO peOeHKa, Y MAJIbUUKOB
710 TIepHO/a MOJIOBOTO CO3PEBaHNUs U B IIyOEpTaTHOM BO3pacTe.

Bo3pacTtHbie n3MEHEHUS OPraHOB MYKCKOW MOJIOBOU CUCTEMBI.

4.11. ’KeHckasi 10JIOBasi CHCTEMA

HcTouHrKM pa3BUTHUS OPraHOB KEHCKOW MOJIOBOM cucTeMbl. OCHOBHBIE ATallbl
SMOPHUOHATILHOTO  Pa3BUTUSL  TOHAJbl:  TMEPBUYHBIC  TOHOIUTHI,  HaYaJIbHAS
JOKanu3alus, IMyTH MUTpAllMK B 3a4aTOK TOHaAbl, HUHIU(PEepeHTHasT CcTaaus
pa3BUTHS U 1oJ0Bast Au¢ epeHITnPOBKa TOHA].

SAnuynuk, oOmAss XapakTEepUCTHKA, (PYHKIUU, OCOOEHHOCTU CTPOEHUs
KOPKOBOIO W  MO3roBoro BemectBa. OoreHe3. OTiuyusi OBOreHe3a OT
cnepmatoreHeza. CtpoeHue u pasButhe QosutnkynoB. Osynsuus. PazBurtue,
CTpO€HHME M (YHKIMU >KENTOro Tejla B TEUEHHWE OBApHAIILHOTO IUKIA M IpHU
oepeMeHHOCTH. ATpe3ust (osuukyiaoB. Luknudeckue W3MEHEHUs B SIUYHUKE, HX
perynsiuua. OHIOKpUHHAs (DYHKIMS SHUYHUKA: MKEHCKHE II0JIOBbIE TOPMOHBI H
BbIPa0aTHIBAIOIINE UX KJIETOYHBIEC SJIEMEHTHI.

OBorenes u aTpe3ust POJUIUKYIIOB B MPOLIECCE MPEHATATBHOTO PA3BUTHS.

Oco0OeHHOCTH SIMYHHMKA HOBOPOXKIEHHOTO peOeHKa, AEBOYKU A0 IMepuoja
MI0JIOBOTO CO3pEBaHMs U B yOEepTaTHOM BO3pacTe.

W3meHeHus B CTPYKTYypE SIMYHUKA [TPU CTAPEHUHU.

Matounsie TpyObl, cTpoeHHE, GYHKINH, HIUKINIECKUE H3MEHEHHS.
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Martka, oOmmii maH crpoeHus, ¢GyHKuud. CTpoeHHWE CTEHKH MAaTKH.
MencTpyanbHblii KA U ero ¢aszbl. OCOOCHHOCTHM CTPOEHHUS JHIAOMETpHUS B
paznuuHbie (a3bl 1uKIa. CBA3b HUKIMYECKUX M3MEHEHUH SHIOMETPUS U SIMYHMKA.
[lepecTpoiika MaTKu Ipu OEPEMEHHOCTH U MOCTE POIOB.

Oco0EHHOCTH MaTKU HOBOPOXKIACHHOTO peOeHKa, JIEBOYKH JIO TIOJIOBOTO
co3peBanusi. I3MeHeHUs B CTPYKTYpE SIMUHHUKA KEHIIUHBI TPU CTAPECHUU.

Brnaranuie, crpoenre u GyHKIUU, U3MEHEHUE CIU3UCTON 000JIOYKH B CBS3U C
MEHCTPYaJIbHBIM ITUKIOM. J[MarHOCTHYECKOE 3HAYCHHE COJEPIKAHMS KIETOK Pa3HbIX
TUIIOB BO BJIaraJIUIITHOM Ma3Ke.

MosouHas xene3a, ICTOYHUKHM Pa3BUTHA, CTpoeHHe, PyHKIuU. OCOOCHHOCTH
CTPOEHHUsI MOJIOYHOM >Kejie3bl O M MOCJE€ IOJIOBOTO co3peBaHusd. l3meHeHue
MOJIOYHBIX  JKele3 Tpu  OepemeHHOCTH. DyHKIMOHaNbHas  Mopdosorus
JAKTUPYIOIIEH W HeNakTupyromeld (HeQyHKIMOHUPYIOMIEM M TOCJe JaKTalluu)
MOJIOYHOM >KeJie3bl: KOHIIEBBIE OTJEJbl, BHIBOJHBIC MPOTOKHU. Perymsauus dyHKIuu
MOJIOYHOM KEJIE3bI.

N3meHeHus: B CTPOCHUH MOJIOYHOM JKeJie3bl IPU CTapEHUHU.

4.12. llpyHUUNBbI ~ JUATHOCTHKU THCTOJOTMYECKHX MNpenapaToB H
3JIEKTPOHOTIPaAMM

OcCHOBHBIE MPUHIUIIBI TUATHOCTUKHU TUCTOJIOTMUECKUX MPENapaToB: alrOpUTM
JTMArHOCTUKY MapEHXMMATO3HBIX U TPYOUaThIX OPraHOB, OCHOBBI MUKPOCKOITUYECKOM
OpraHW3alliy Pa3HBIX BUIOB TKAHEH B CTPYKTYpe OOO0JIOYEK, CTPOMBI M TApPEHXHUMBI
Pa3TUYHBIX OPTAHOB.

CTpyKTypHBIE  YpPOBHM  aHalM3a  JJICKTPOHHOTPAMM.  YJIBTPACTPYKTypa
BHYTPHKJICTOYHBIX OpPTaHENI, BKIIOUYCHUH, spa. YIbTPACTPYKTypa MEKKIECTOUHBIX
KOHTaKTOB (TUIOTHBIC, aATC3MOHHBIC, KOMMYHHKAIIMOHHBIC). YIIBTPaCTPYKTYPHBIC
MPU3HAKK KJIETOK Pa3UYHBIX THIIOB TKAHEH (AMUTEIHAIBHON, COCTUHUTEIHHOM,
MBIIIIEYHON, HEPBHOM). YIBTPACTPYKTYypa CEKPETOPHBIX KJIETOK (PHIOKPUHHBIX U
HK30KPUHHBIX). Y IBTPACTPYKTYypa TUCTOTEMATUUECKUX OaphepoB.

5. DMOpuoI0TrUsa

OcHoBsl 0011e# 3MOpuoniorun. [lepuonst u craauu smOpuorenesa. [Iporenes.
Mopdomnorrus MOJOBBIX KJIETOK, OCOOEHHOCTH UX CTPYKTyphl. CriepmaToreHes.
OBorenes.

OcHOBHBIE TPOIECCHI SMOPHUOHAIBLHOTO pPa3BUTHUS: Tpoaudepanus, pocT,
MUTpanusl KIETOK, JaeTepMuHaiuvs, auddepeHIMpoBKa, HWHIYKIUSA, KICTOYHBIC
B3aUMO/ICUCTBUS, THOCIH KJIETOK (HEKPO3 U aronTo3).

OmOpuosiorust  yenoBeka. OrmogoTBopeHue. buonormueckoe 3HauYeHHE
OIIOIOTBOPEHUS, 0COOEHHOCTH U XPOHOJIOTHSI MPOIecca.

®da3pl U peakuu B TPOIECCEe OIUIOJOTBOPEHUS: TUCTAHTHOE W KOHTAKTHOE
B3aMMOJICCTBUE TIOJIOBBIX KJICTOK; KallallUTalus, aKpOCOMAaJIbHas peaKIus,
KOPTUKAJIbHAS PEAKIUs, TEHETPaIys CIIepMUEM TIPO3PavyHOM 30HBI U TUIA3MOJIEMMBbI
OBOIIMTA, (OPMUPOBAHHE IKEHCKOTO M MYXKCKOTO TIPOHYKJIEyca, aKTHUBaIIUS
METa0OJIMYECKUX TMPOIECCOB B IMTOIUIa3ME, OKOHYaHWE Meio3a, oOpa3oBaHUE
noJIsipHbIX Teser. CHHKapuoH.

[lepBass Hemenst pa3BuUTHA. 3Ur0Ta — OJHOKIICTOYHBIA OpPraHU3M, €€ TCHOM,
aKTUBAIMS BHYTPHUKJICTOUYHBIX mporeccoB. OQortunmueckas auddepeHmpoBKka u
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OnmacToMepHas 1eTepMHUHALIUS 3UTOTHI.

Hpobnenune. Crneuuduka aApoOIEHHUS 3UTOTHI Yy YEIOBEKAa M XPOHOJOTHUSA
npouecca. AytorpodHsiii Tun nutaHus. CTpoeHHE 3apoJblilla Ha Pa3HbIX CTaIMIX
npobsieHus.  OO0oJ0UKa OIUIOAOTBOPEHHUS. XapaKTEPUCTHKA TEMHBIX U CBETJIBIX
0JIaCTOMEPOB, UX MEKKJIETOUHBIX KOHTAKTOB. Y MEHBILICHUE Pa3MEPOB OJACTOMEPOB,
ux B3aumojeiictBue. Mopyna. biacrouucra. bracromepnas auddepeHunpoBka u
3ayaTKOBasi JeTepMUHALUsA. BHYTpeHHss1 KieTouHas Macca — 53MOpHoOIacT u
tpodobnact. Cramus cBoOoaHoi OnactouucTel. COCTOSAHHME MaTKM K Hadaly
uMIianTanuu. Havamo 1-it ¢a3sl ractpymsium.

NmrnanTtanus. Ortanel uMmutantanud. JuddepenmupoBka tpodobdiacta Ha
muToTpodobnacT U cuMmiiactotTpododsacT. AKTHUBALUSA CUMITIACTOTpodobIacTa.
OOpazoBanue JaKyH M HUX CBS3b C KPOBEHOCHBIMH COCYJAaMH 3HJIOMETPHSI.
['uctrnoTpodHsblid T UTaHUA. POPMHUPOBAHUE IEPBUYHBIX BOPCUH XOPUOHA.

Bropas venens pa3Butus. Iactpymsuus. 1 ¢asa — nenamunanus (pasaeneHue
sMOpuoOmacta Ha snubiract u runobnact). 3adarkoBas auddepeHIupoBKa |
rUCTOTUNHNYECKas (TKaHeBas) nerepMuHanus. OOpa3oBaHUE BHE3apO/BIIIEBON ME30-
nepMbl. DopmupoBaHre BTOPUUHBIX BOPCHH XOopuoHa. [IpeoOpa3oBanue rumnodiacTa,
(dopMupOBaHHE MEPBUYHOIO >KEITOYHOro Memka. [IpeoOpasoBanue snubnacra:
oOpa3oBaHME€ aMHUOTHYECKON MOJOCTHU W BbIIECJIEHUE aMHUOTUYECKOW SKTOAEPMBI,
(dopMUpOBaHHE aMHUOTHYECKOTO Iy3bIpbKa; Hadaso 2 (a3bl racTpysslud IMyTeM
UMMUTpaud — (OPMUPOBAHHE TEPBUYHOW TOJOCKA M TIEPBUYHOTO Y3€IKa,
o0pa3oBaHME 3apOJBIINIEBOM ME30/IepPMBbl, XOPAATBHOTO OTPOCTKA, HSHTOJAEPMBI
3apo/ipiiia, 00pa30BaHKe MIPEXOPAATBHON IITACTHHKH.

Tpetbss Hemens paszButus. JuddepeHupoBka 3apoJbIIIEBON ME30EPMBI
(coMuThI, He(H)POTOHOTOMBI, BUCIIEPATLHBINA U MTAPUETAIBHBIN JINCTKUA CIIAHXHOTOMA,
AMOpHOHAIBHBIN 11e10M). OOpazoBanue xopasl. PopMUpPOBAHHE HEPBHOU TPYOKH U
HEPBHBIX T'PEOHEN, aCHHXPOHHOCTh PAa3BUTHUSl TOJOBHOTO M KayJaldbHOI'O OTAEIOB.
TynoBumHas ckiaaka, oOpa3zoBaHue nepBu4HOW kumiku. Jluddepenunponka
BHE3apO/IbIILIEBON ME30/IepMbl AJFTAHTOMCA, AaMHUOTHYECKON 000JI0YKH, KEITOYHOTO
cTe0Jsl, AaMHHUOTUYECKOM COEIUHUTENIbHOM HOXKHM, CJIOsl, IOJICTHJIAIOIIErO
Tpodobiact. PopMUpOBaHUE TEPBUUYHBIX KPOBEHOCHBIX COCYIOB U IEPBUYHBIX
KJIETOK KpPOBHM B ME30JlepME HKEJITOUYHOTO MEIIKa, aMHUOTHUYECKON HOMKKH.
OOpa3zoBaHue TpPETUYHBIX BOPCUH XOpHOHA. ['eMaroTpodHBI THUI NHUTaHUS.
dopmupoBaHUE TIEPBBIX KPOBEHOCHBIX COCYIOB B ME30J€pME 3apObIlIa. 3a4aToK
MIEPBUYHOTO CEeplla, Hayalo PyHKIIMOHUPOBAHUS, 3aKIIa/IKa MPEATIOYKH.

UerBepras Hepens pasutusi. M3menenue Gopmbl 3apojsiiia (oOpazoBaHUE
TYJOBUIIIHON CKJIAaAKW). 3aBepIICHHE TMPOIECCOB HEUPYIANUA W CEerMEHTAIUU
Me30JIepMbl. YIIIHAg U XPyCTAIMKOBAs Makojsl. Pazsutre mezonedpoca. Murpanms
TOHOIIMTOB U3 JKENITOYHOW SHTOIEPMBI KayJaTbHOTO KOHIIA 3apobiia. O0pa3oBaHue
NEPBUYHON POTOBOI MONOCTH, (POPMHUPOBAHME IMO3BOHOYHOTO cCTONOA. 3akiajka
aneHorunogusa, IUTOBUIHOM U OKOJIOIMIMTOBUIHOW >Ke€je3, JETrKOro, >KelylKa,
NEYCHU, JOPCATbHOM YacTH MOPKETYJOUYHOM jKene3bl. DMOPHOHAIbHBIA THCTO- U
opranorenes. ['mcrorunuueckas (TkaHeBas) nuddepeHpoBka. Bo3HukHOBeHHE
TKaHe Ha OcHOBe juddepeHIUAMM KIETOK SMOpPHUOHAIBHBIX  3a4YaTKOB.
CooTHoIIIEHUs IPOLIECCOB OPraHOTeHE3a U TMCTOTeHe3a, MOHATHE O MOp(doreHese.
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[IpoBu3opHble opranbl. XOpHUOH, aMHUOH, KEJITOYHBIM MEIIOK, AJUIAHTOMC,
CTpoeHHEe ¥ (YHKIIMOHAJIbHOE 3HadeHHEe. 3HAaueHUE XOpHOHA B (OPMHUPOBAHUHU
raneHTsl. [lnamenra denoBeka, crpoeHne u QyHKIUU. VI3MEHEHHS B SHAOMETPHH
OpU  pPa3BUTHH OCPEMEHHOCTH, IUIOMHBIE 000M0ouku. CHCTEMa «MaTh-TUIOMNY.
[{uTomornyeckue W  TUCTOTEHETHYECKHE  MEXaHW3Mbl  MMMYHOJOTHYCCKUX
B3aMMOOTHOIIICHUI B CUCTEME «MaTh-TLIOM».

Kputnaeckune mepuonbl pa3BuTusi. [IpuduuHBL: AeTepMHUHAIMS HOBBIX 3TaIlloB
pa3BUTH, CMEHAa THIOB TPO(MUKH, CMEHA MEXaHWU3MOB peEryisaiuu. Brusaue
BHCIIHUX W  BHYTPEHHUX  (AKTOPOB HAa  Pa3BUBAMOIIMICI  OPTaHU3M.
Mopddonoruueckas kaaccudukanus anoManuii pazsurtus (mo A.I'.Kunoppe).

['uctodusnonorndeckne 0COOEHHOCTH OpraHU3Ma HOBOPOXKIEHHOTO peOeHKA.
OO6m1as xapakTepUCTUKa U IEPUOAN3ALINS TOCTHATAIBLHOIO PA3BUTHS.
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IIpuMepHBIH NepevYeHb Pe3yJIbTATOB 00yUYeHHUsA

B pesynprate wm3ydeHuss y4eOHOW AMCIUIUIMHBI «[ UCTOJIOTHS, ITUTOJOTHS,
AMOPUOIIOTHUS» CTYJEHT JOHKCH

3HATh:

001111e 3aKOHOMEPHOCTHU U 3Tallbl SMOPUOHAIILHOTO Pa3BUTHS YEIOBEKA,

WCTOYHUKU PA3BUTHSA, OCOOCHHOCTH CTPOEHUS W (YHKIMH, BO3PACTHHIE
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W3MEHEHUS] OCHOBHBIX THIIOB TKaHEH;

OCOOCHHOCTM  TKaHEBOIO  COCTaBa  OpraHOB  Tejla  4YeJIOBEeKa U
IPOCTPAHCTBEHHBIE B3aMMOOTHOLIEHHSI TKAHEW B COCTABE OPraHOB;

OCOOEHHOCTH CTPOEHUs, PYHKIIMH U BO3PACTHBIE MPEOOpPa30BaHUS CTPYKTYPHI
KJIETOK B OPraHU3MeE YEJIOBEKA;

OCHOBBI pEreHepalyy TKaHEeH U IPEeeIbl UX U3MEHUMBOCTH;

O0COOEHHOCTH MOJY4YEHHUs] OMOJIOIMYECKOro MaTepuaia sl TUCTOJIOIMYECKOIro
UCCIIEIOBaHMSI, CIIOCOOBI (PUKCALIUU TKAHEH;

YaCTH MUKPOCKOIA, X Ha3HAYEHUE U NIPaBUJIA MOJIb30BAHMUS MUKPOCKOIIOM;

yMeTh:

audepeHIpoBaTh CTPYKTYPHBIE 3JEMEHTHl KJIETOK U TKaHEH B COCTaBe
OpraHoOB MPU MHKPOCKOIIMYECKOM HCCIEIOBAHUHA OHMOINCHUWHOIO M ONEPALHOHHOIO
MaTepuana;

pacmii(poBbIBATh BJIEKTPOHOTPAMMBI KJIETOK U HEKJIETOYHBIX CTPYKTYp
TKAaHEN U OPraHoB;

BJIA/IETh:

TEXHUKON MUKPOCKOIIMPOBAHMSI;

TMCTOJIOTUYECKON TEPMUHOJIOTHEH.

IIpumepHBIN NepevyeHb NPAKTHYECKNX HABBIKOB

1. Pabota co CBETOBBIM MUKPOCKOIIOM
2. JlmarHOCTHKA THCTOJIOTHYECKUX OOHEKTOB.
3. JlmarHoctuka 3JIEKTPOHOTPaAMM.
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