BBEJEHUE
Hacrosimas nporpamMmMa BKIIFOYaeT OCHOBBI COBPEMEHHOM KJIETOYHOM TEOPUHU U TEOPUU
CTPOCHMSI OPraHOB M TKaHEH, IOJIyYEHHBIE C IIOMOLIBI0 METOAOB CBETOBOM, AJIEKTPOHHOMN
TPAaHCMHUCCUOHHOM U CKAaHUPYIOIIEH MUKPOCKOIIUH.

1. Metoabl ncciel0BaHUs B THCTOJIOTHH, IIUTOJIOTHH U KJIE€TOYHOH Onosoruun

Metonbl 3roTOBIEHHS IPENapaToB AJs CBETOBOM MUKpOcKonuH. CyIIHOCTh U METO/bI
¢bukcar MUKpooOBeKTOB. CrIocOObI YINIOTHEHUS (3aJUBKY ). MUKPOTOMUS C HCITIOJIb30BAaHHEM
cajla30YHbIX, POTALMOHHBIX MHUKPOTOMOB. Metoa 3amopaxkuBaHus. CyIIHOCT M METOJbI
OKpPAaCKM MMKpPOIPENapaToB M MX 3aKIIOUeHus B Oalb3aM, CMOJIbI, KEJIaTUH. Buabl
MHUKPOIIPENapaToB — CPe3bl, Ma3Ku, OTIEYATKH, IUIEHKH.

TexHrKa MUKPOCKOIIMPOBAHUSI B CBETOBBIX MUKpOcKonax. OCOOEHHOCTH MUKPOCKOIINH B
yIbTpaUOJETOBBIX  Jydax,  JIIOMUHECHEHTHas  MHKPOCKONHUsA,  ()a30BOKOHTpAcTHas
MUKPOCKOIIHSI, UHTEpPEepEeHIIMOHHAS MUKPOCKOIIHS. DneKTpoHHAas MUKPOCKOTIHS
(TpaHCMUCCHOHHASI M CKAaHUPYIOLIAsl), METO/Ibl U3rOTOBJIECHHSI MUKPOOOBEKTOB /IS 3JIEKTPOHHOM
MUKpockornuu. CrenuanbHble METObI U3YUYEHHSI MUKPOOOBEKTOB — TUCTOXUMUS (B TOM YHUCIIE
JIEKTPOHHAsl TUCTOXUMHMA), paguoaBTorpadus, MNPUMEHEHHE MOHOKJIOHAIbHBIX aHTHUTEN,
(bpakIMOHUPOBAHUE KIETOYHOTO COJEPKUMOTO C TIOMOIIBIO YIbTPAleHTPU(DYrupoBaHHUs.
MeTobl HccleJOBaHUS JKUBBIX KIETOK — KYJIbTYPbI TKaHEH.

2. IuTosiorust u KieTouHasi 6M0JI0rusA

[Ipeamer w 3amgaud HUTOJOTUM W KIETOYHOM OMOJOTMH, €€ 3HAYECHHUE B CHUCTEME
OMOJIOTUYECKUX M MEAMUMHCKUX HayK. OCHOBHBIE NOJIOKEHMS KIETOYHOH Teopuu Ha
COBPEMEHHOM JTare pa3BUTHUs Haykd. [IoHsATHE O KIJIeTKe, KaK OCHOBHOM €IUHHIIE KHBOTO.
Hexnerounsle CTpyKTYphl Kak MPOU3BOJHBIE KIeTOK. OOLIMiA MIaH CTPOSHHS KIETOK SYKapHOT:
KJIETOYHasi 000JI0YKa, LUTOIIa3Ma, siipo. B3zauMocBs3b (GopMBI UM pa3MepoB KIETOK C HX
(YHKIIMOHATIBLHOM CTIeUaln3aIuei.

Cmpoenue knemxu

buonorunueckas MmeMOpaHa Kak OCHOBa CTpoeHUs KieTkH. CTpoeHre, OCHOBHBIE CBOICTBa
u ¢pyHkuu. [ToHsATHE 0 KOMIApTMEHTANNU3AINY KIETKH U €€ QYHKIIMOHAIbHOE 3HaUCHHE.

Knerounas obonouka. BHemHsAs knerounas (1ua3matuyeckas) MmemOpaHa. CTpyKTypHO-
XUMHYECKHE OCOOEHHOCTH. XapaKTepUCTUKa HaJMeMOpaHHOro cios (IVIMKOKalIMKca) H
M0JMEMOPaHHOTO (KOPTUKAIBHOT'O) CIIOS.

Crneunanu3upoBaHHbIE CTPYKTYpPbI KJIETOYHOW OOOJIOYKU: MUKPOBOPCHHKH, PECHUYKH,
0a3zanbHble MHBarMHauuu. VX ctpoeHue u GpyHKIUH.

OO0mras xapakKTepUCTHKA MEKKIETOUHBIX B3aUMOJICHCTBUIM. MEXKIETOUHBIC COSMHEHUS
(KOHTaKThI): MPOCThIE KOHTAKThI, COEIMHEHNS THUIIA 3aMKa, IUIOTHBIE COCTUHEHUS, IECMOCOMBI,
11eJIeBUIHbIE KOHTAKThI (HEKCYChI), CHHAITUYECKHE COeIMHEHUS (CUHAIICHI).

LHumonnaszma

Opranemisl (OpraHoub)

Onpenenenue, knaccupukanuu. OpraHemnsl OOIIEr0 M CHEIHUAIbHOIO 3HAuYCHHS.
MembOpanHble 1 HeMeMOpaHHbIE OPraHEeIUIbI.

Opranesisl 0011eTo 3HaYeHHUS.

MemOpaHHbIe:

Oupormna3marudeckass ceTb. CTpoeHne W (QYHKUMM TpPaHYIIpHOH W TJIAQAKOU
sHAOIUIa3MaTHUecKOH ceTh. (OCoOEHHOCTH CTPOEHUSI B 3aBHUCHUMOCTH OT  CleUUu(UKH
METa0OJIMYECKUX MPOIIECCOB B KIIETKE.

Kommekc 'ompmxu. Ctpoenne u GyHkiuu. Ero pois B BBIMOTHEHUU KEIE3UCTHIMHU
KJIETKAMH CEKPEeTOPHON (YHKIMH, B XUMHUYECKOM MOIU(HUKAIMU TOCTYHAIOIUX OEIKOB.
3HavYeHHE BO B3aUMOJICHCTBUYA MEMOPaHHBIX CTPYKTYP.



JIuzocombl. CtpoeHue, XUMHUYECKHH cOCTaB, (QyHKIUU. [lOHATHE O MEPBUYHBIX H
BTOPUYHBIX JIN30COMaX, 00 ayroarocomax u rerepodarocomax.

[Tepokcucomsel. CTpoeHHe, XUMUYECKUN COCTaB, QYHKIIUH.

Mutoxouapun. Ctpoenue, pynkuuu. [IpeacraBienne 00 aBTOHOMHO# CUCTEME CHHTE3a
6enka. OcoOEHHOCTM MHUTOXOHAPHAIBHOIO amnapara B KJIETKaxX C pasIMYHbIM YPOBHEM
OMOdPHEPTeTHUECKUX MPOIIECCOB.

He memOpannbie:

Pu6ocombl. Ctpoenue, xumuueckuii coctaB, GpyHkuuu. [lonstue o mommcomax. Ponb
CBOOOJHBIX U CBSI3aHHBIX C MEMOpaHaMM 3BJOINUIA3MATHYECKOW ceTH pubocoM B OMOCHHTE3€
KJICTOYHBIX OEJIKOB.

LlenTpuronu. CtpoeHne u pyHKIUH B HEleNAILEMCS sApe U [TPU MUTO3€.

CrpykrypHble (GuOpUIISpHBIE CTPYKTYpbl IuTOIUIa3Mbl. LluTockener. OcHOBHBIE
KOMIIOHEHTBl ~ LIUTOCKEJeTa:  MHUKPOTPYOOUKHM,  MHKPOQHIAMEHTHI,  TOHO(PHIAMEHTBI
(mpomexxyTounble punmamenTsl). X cTpoeHne, XMMUYECKUN COCTaB.

Oprasesuibl CeUaaIbHOr0 3HaYeHUs

Muo¢pubpmitabsl, MUKPOBOPCUHKH, PECHUYKH, KIYTHUKU. CTpoeHue U (pyHKIMOHAIbHOE
3HA4YCHUE B KJIETKAX, BHIMOJHAIOUINX CIICIUAILHBIC (YHKIINH.

Bkirouenus. Onpenenenue. Knaccudukanus. 3HaueHue B KU3HEIEATEIbHOCTH KJIETOK U
opranusma. CTpoeHHe U XUMUYECKUIN COCTaB PA3JIMYHBIX BUA0B BKIIIOUEHUH.

[{uTo3051b. PUBNKO-XMMUYECKHE CBOMCTBA, XUMUYECKUN COCTAB. YyacTue B KJIETOUHOM
MeTaboIu3Me.

AHopo

Ponb simpa B XpaHeHHMM W Tiepenavye IeHETHYeCKOH MH(OpMamuu W B cHHTe3e Oenka.
®dopma u koauuecTBo siziep. IlonsaTre o aaepHouUTOIa3MaTHYECKOM OTHOIIeHnU. O01muii niaxn
cTpoeHusi uHTep(}A3HOTO sApa: XPOMATHH, SAPBINIKO, saepHas 00050YKa, Kapuoriasma
(Hykieomazma).

XpomatuH. CTpoeHue U XuMHUeckui coctaB. CTpYKTYpHO-XMMHUECKas XapaKTePUCTHKA
XpPOMaTUHOBBIX  (UOPUIUI,  MEPUXPOMATUHOBBIX  (GUOPUIUI,  NEPUXPOMATUHOBBIX U
MHTEPXPOMATHUHOBBIX I'paHyil. POJIb OCHOBHBIX M KUCIIBIX OEJIKOB B CTPYKTYPHU3ALIMU U PETYISILIUU
MeTa0O0JINYECKOM aKTUBHOCTH XpoMmaTrHa. [IoHsTHE 0 HyKiIeocoMax; MEXaHU3M KOMITaKTHU3aIluH
XpoMaTHUHOBBIX (uOpus. [IoHATHE O TEKOHAEHCUPOBAHHOM U KOHJIEHCUPOBAHHOM XPOMAaTHHE
(9yxpomaTHHe, TreTepoXpoMaThHE, XPOMOCOMax), CTENeHb MX YYacTUs B CHHTETHMUYECKHX
npoueccax. CtpoeHne xpomocoMmsl. [10710BON XpoMaTHH.

SAnpeimko.  SOpelKo Kak IMPOU3BOAHOE XpoMocoM. [loHsATHE O SAPBIIKOBOM
opranusatope. KonnuectBo u pazmep spbliiiek. XUMHUECKUN COCTaB, CTpOeHHUE, (PYHKIHUS.

SAnepnas o6onouka. CtpoeHue u GyHKIUU.

Kapuonnaszma (Hykineomnazma). OU3MKO-XUMUYECKHE CBOMCTBA, XMMHUYECKHI COCTaB.
3HaueHUE B )KU3HENEATEIBHOCTH Spa.

OcHogHbie nposieNenUst HCUSHEOesIMENbHOCU KI1emOoK

CuHTreTn4eckre Npouecchl B KIETKE. B3aMMOCBsA3b KOMIIOHEHTOB KIIETKH B IpoLEccax
aHabomu3ma M Katabonusma. lIoHATHE O CEKpEeTOPHOM IMKJIE, MEXaHW3Mbl MOTJIOUICHUS U
BBIIEJICHUS IPOAYKTOB B KJIETKE.

BuyTtpukiierounas pereHepanus. O01as xapakTeprucTika 1 OMOJIOTHYECKOe 3HaYCHHE.

HNHdopMalnoHHbIE MEXKJIETOYHbIE B3aUMOEHCTBUS. [ ymMopalibHbIe, CHHANTHUYECKHE,
B3aMMO/ICICTBUS Uepe3 BHEKIECTOUHBIA MAaTPUKC U IIEJIEBbIE KOHTAKTHI.

Peakuust kieTok Ha BHeWIHHE Bo3ieicTBUs. CTPyKTypHble M (DYHKIHMOHAJIbHBIE
M3MEHEHHUS KJIETOK U OTAENbHBIX KJIETOYHBIX KOMIIOHEHTOB B IPOIECCAX PEAKTUBHOCTU H
amanranuu. @U3NOIOrnYecKas U pernapaTuBHasl pereHepanys Ha KJIETOYHOW YPOBHE: CYIIHOCTh
1 MEXaHU3MBI.

Bocnpouseedenue knemok

Knerounsnii nukn. OmnpezneneHue MOHATHS, STalbl KJIETOYHOIO IMKJIA JJS KIJIETOK,
COXPaHUBIIUX CIOCOOHOCTH K JIEJICHHUIO, M KJIETOK, YTPATHUBIINX CIIOCOOHOCTD K JACTICHUIO.



Mutotnueckuii nmkin. OmnpeneneHue mnoHsATHA. Pazpl nukna (wHTEpdaza, MHUTO3).
buonornueckoe 3HaueHne MutTo3a. Mexanmsm. [IpeoOpa3oBanue CTPYKTYpHBIX KOMIIOHEHTOB
KJIETKH Ha Pa3JIMYHBIX ATalax MUTO3a. POIb KIETOYHOro IEHTpa B MHTOTHYECKOM JCIICHHH
KJIETOK. Mop(dosiorust MUTOTHYECKHX XPOMOCOM.

Ouaomuto3. Omnpenenenue MoHATUsA. OCHOBHBIE (OPMBI, OHMOJOTHYECKOE 3HAUCHHE.
[lonatue o muoumaHOoCTH KieTOK. [lonmuruionmusi; MexaHU3Mbl OOpa30BaHUS TMOJUILIOUTHBIX
KJIIETOK (OJHOSACPHBIX, MHOTOSIZICPHBIX ), PYHKIIMOHATBHOE 3HAYCHHUE ITOTO SIBIICHHSL.

Meiio3. Ero wmexanmsm wu Ouonormueckoe 3HaueHue. MopdodyHKIIOHAIBHAS
XapaKTepUCTHKA  TpoIeccoB  pocta u  aud@epeHIUpoBKH, IMEepHOAa  aKTHBHOTO
(yHKIIMOHMPOBAHUS, CTAPEHUS U THOENN KIETOK.

['uGenb KIETOK.

Herenepanus, Hekpo3. Onpenenenue MOHATHS U er0 OMOJIOTHYeCKOe 3HaUCHHeE.

Arnorito3  (3amporpaMMHUpoBaHHasi THOENb KIeTok). OmnpeneneHue TOHATHS €W €ro
OMoJIOTHYECKOE 3HAUCHHE.

3. OO0wmas rucrosorus (y4eHue 0 TKAHAX)

TkaHU Kak CHCTEMBbl KJIETOK M WX MPOU3BOAHBIX — OJUH M3 HEPAPXUUYECKUX YpOBHEH
opraHu3anuu XuBoro. KineTku kak BeAyliue 3J€MEHThl TKaHU. HekiaeTouHble CTPYKTypbhl —
CUMIUIaCThl M BHEKJIETOUHBIM MaTpUKC KakK Mpou3BoAHbIe KieToK. Cuniuruu. Ilonsatue o
KIETOYHBIX mnonyisanusax. Kierounas nomymsuust (KiIeTO4YHbIH Tum, Aud@depoH, KIOH).
CrtBonoBble KJIETKM W X cBoicTBa. Juddeponsl. TkaHeBblid TuI, TeHe3 (THCTOTEHER).
3aKOHOMEPHOCTH BO3HMKHOBEHMS U 3BOJIIOLMU TKaHEH, Teopuu napamuienusma A.A. 3aBap3uHa
u quBepre’nTHoi 3Bomtounu H.I'. XnonuHa,

[TpunHnune! knaccupukanuy TkaHed. TkaHu 001Iero 3HaYeHUS — SMUTENUATbHbIC TKaH!
W TKaHH BHYTPEHHEW cpelsl  (COeIMHUTENbHBIE  TKAaHHW,  OIMOPHO-TPO(HUYECKHUE);
CIEIMAIM3UPOBAHHbBIE TKAHU — HEPBHASI U MBIILICYHAS] TKAHM.

OyHKIUM TKaHEH oOIero 3HavyeHus (OCYIIECTBJICHHE MPOIECCOB OOMEHa BEIIECTB);
(GYHKIMN CHEeUMaNIU3UpPOBAHHBIX TKaHEH (peanu3alysi IBUTATENbHBIX M TOMEOCTaTHMYECKHX
3aIUTHBIX PEAKIUHA).

PazButne TKaHe — THUCTOreHe3 (SMOPUOHAIBHBIM M TOCTIMOPHUOHATIBHBIA I
MOCTHATaJIbHBIN). DIIEMEHTapHbIE KOMIIOHEHTHI THCTOTE€HE3A.

BoccraHoBuTenbHbIE CIOCOOHOCTH TKaHEeW — TUIBI (PU3MOJOTHYECKOM pereHepanyy B
OOHOBJISIFOIIMXCS, JAOMJIBHBIX M CTAalMOHApPHBIX KIIETOYHBIX IOMYJALUAX, penapaTuBHas
perenepanust. KomrneHncaTropHO-IIpHCIIOCOOUTENbHBIE U AN TAllMOHHbIE U3MEHEHHsI TKaHEeH, UX
MIpeiebl.

3.1. OnutenuaibHble TKaHU — MOP(OJOTHYECKUN CyOCTpaT pealn3aluy BHELIHETOo
oOMeHa.

OOmas  xapaktepuctuka. Mcrounuku pa3Butuid. MopdodyHKUMOHATIBHAS |
reHeTHYecKas KjJacCuQUKaIus AMUTETHATbHBIX TKaHEH.

IToxpoBHble »nurenuu. llorpannuynHocts mnonoxeHus. CTpoeHHE OIHOCIONHBIX
(OMHOPSAAHBIX M MHOTOPSAHBIX) M MHOTOCJIOMHBIX AIUTENHEB  (HEOPOTOBEBAIOIIMX,
OpPOTrOBEBAIOIINX, MEpexoaHoro). IIpUHIUMNBI CTPYKTYpHOH OpraHu3anuu W (QYHKIUH.
B3anmMocBs3b MOphoh yHKIIMOHATEHBIX 0COOEHHOCTEH AMUTEINATIEHON TKaHH C €€ TOTPaHUYHBIM
10JIO)KEHUEM B OpraHHU3Me.

bazanpHast wmemOpana: crpoeHue, (GyHKIMH, TpoucxoxiaeHue. OcoOeHHOCTH
MEXKJIETOYHBIX KOHTAKTOB B PA3JIMYHBIX BUAAX 3MUTENHsI. PU3NOIOTHUYECKAs U perapaTuBHAs
pereHepanust SIUTENHS.

XKenezucteiit  snurenuifi. OCOOEHHOCTH CTPOEHUS CEKPETOPHBIX AMHUTEIHOLUTOB.
[uTomornyeckass XapakKTepUCTHKA SMUTEIUOIUTOB, BBIACISIONUX CEKPET MO TOJIOKPHHOBOMY,
arlOKPUHOBOMY U MEPOKPHUHOBOMY CIIOCOOY.

Kenespl, ux kinaccupukanusa. XapaKTepUCTHKA KOHIIEBBIX OTIEIOB U BBIBOJHBIX
MIPOTOKOB 3K30KPUHHBIX XkeJe3. OcOOEHHOCTH CTPOSHHS SHAOKPHHHBIX JKEe3.
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3.2. Tkanu BHYTpeHHEU cpenpl — MOP(OJOTHUECKH CyOCTpaT BHYTPEHHETO oOMEHa
BemiecTB. Kimaccudukaiysi TkaHeil BHYTpEHHEH cpenbl: COOCTBEHHO TKAHM BHYTPEHHEW Cpelibl
(xpoBb M JuM(a); coeAMHHUTENbHbIC TKaHU (pBIXJas M IUIOTHBIC); CKEJIETHBIC, WIA OMOPHO-
Tpoduueckue (XpsAIIeBbIe U KOCTHBIE).

Kposs.

OcCHOBHBIE KOMIIOHEHTHI KPOBH KaK TKaHH — IU1a3Ma U (POpMEHHBIE 31eMeHThl. DyHKINH
kpoBu. CozepkaHue (POPMEHHBIX JEMEHTOB B KPOBM B3pOCIIOro yesnoBeka. Popmyna KpoBH.
BospacTtHbie 1 110710BbIE OCOOCHHOCTH KPOBH.

OputpouuTtsl: Pazmepsl, popma, ctpoeHne 1 GyHKIUH, KjIaccu(pUKaus SpUTPOLUTOB IO
dbopme, pazmepam u crerneHu 3penocTd. OCOOCHHOCTH CTPOCHUS IIa3MOJIEMMBI SPUTPOIIUTA U
ero LuTocKenaeTa. Buapl remorno6uHa u cBsi3b ¢ GopmMoil spuTponuTa. PeTUKyIOIUTEI.

Jleiikormter: Knaccudukanus u oOmiast xapakrepuctuka. JlelikonurapHas ¢opmyna.
I'panynouutsl — HeHTpOdUIBI, 203UHOGUIBI, 06a30pUIBI, UX COIEpKaHHE, pa3Mepsl, Ghopma,
CTpoeHHE, OCHOBHbIC (yHKIMH. OCOOCHHOCTH CTPOCHUS CIeNU(PHUSCKUX  TPaHYIL
ATrpaHynonuThl — MOHOLUTHI, JTUM(POLUUTHI, KOJIUYECTBO, pa3Mepbl, OCOOEHHOCTH CTPOCHUS U
¢ynkuuun. Xapaktepuctuka T- u B-nmumdornuroB — komuyectBo, MOphOpyHKLIHMOHATIbHbIE
0COOEHHOCTH.

Kpossibie mtactunku (TpomMOo1uThl): Pasmepsl, ctpoenue, QyHKIuUS.

Jlumaha.

Jlumporutazma u ¢opmeHHbIe 1eMeHThl. CBsI3b C KPOBBIO, MOHITHE O PELUPKYIISALUU
JTUMQOLIUTOB.

I'emonoss u numghonoss.

OMOpHOHaNbHBIM ~ TeMomon3.  PasButme  KpoBM  Kak  TKaHM  (THCTOTEHE3).
[TocTaMOpHOHaNBHBIN TeMoI1I033: (pu3HoIorudeckas pereuepanus Kposu. IIoHsATHE 0 CTBOJIOBBIX
knerkax kpoBu (CKK) wu komonmeoOpasyrommx emmnunax (KOE). Xapakrtepucrtuka
MOJIUIIOTEHTHBIX MPEIIECTBEHHUKOB (CTBOJIOBBIX KOMMUTHPOBAHHBIX KIJIETOK), YHUIIOTEHTHBIX
MpEeIIECTBEHHUKOB, OnacTHbIX  (opm. Mopdonornyecku HEUISHTUPUIMPYEMbIE U
MOp(OJIOTHUECKU UACHTUDHUIMPYEMbIE CTaIUN PA3BUTHUS KJIETOK KPOBH (XapaKTepUCTHKA KIETOK
B quddepoHax: 3puTPOLMTOB, IPaHYJIOLUTOB, MOHOIUTOB, T-muMdonuTos, B- numdountos u
KpPOBSIHBIX TUTaCTUHOK (TpoMOouuToB). OcobenHoctn T- u B-numdomnosza Bo B3pociom
opranusme. Perynsius remonossa u IMMQoI11033a, pojib MUKPOOKPYKEHUS.

3.3. CoenunurenbHble TKaHM M MX Kiaccudukanuu. CoeqUHHUTENbHbIE TKaHU
CHEIHAIbHOTO 3HaueHusi (PEeTUKYJSpHas, >KUPOBas, CIM3UCTas, MUTMEHTHas), COOCTBEHHO
COEJMHUTENIbHBIE TKAaHW (pbIXJas BOJIOKHHMCTash COEJUHMTENbHAas TKaHb M  IUIOTHBIC
COEIMHUTEINIbHbIE TKaHU — 0(hOpMIIEHHBIE U HEO(DOPMIIEHHBIE).

OOmast xapakTepUCTHKa COeIMHUTENbHbIX TKaHe. Kiaccudpukanus. HWcTouHuku
pasBuTHs. ['mcTorenes. Bkiiag oTe4ecTBEHHBIX YUEHBIX B U3YUEHHE COCTUHUTEIHHOMN TKaHU.

Bonoknucmas coeounumenvras mramb.

Knaccudukarnus.

Puvixnas 6onoxnucmas coeounumenvHas mKatby.

KneTkn pbIxjol BOJIOKHUCTOW COEAMHUTENbHOW TKaHU. Pubpobdnactsl, (GpuOpPOLUTHI
(¢udpoxnacter), MHOPHOPOOIACTHI, WX TMPOUCXOXKICHHE, CTPOEHHE, ydacTHe B Ipolieccax
¢dbubpmtorene3a. Makpodaru, uX TPOUCXOXKIEHHE, BHUABI, CTPOCHUE, POJIb B 3alIUTHBIX
peakIMsIX OpraHu3Ma, MOHSATHE O CHUCTeMEe MOHOHYKJIEapHbIX (arounTtoB. HeiTpoduiabHbie
JIEHKOIMTHI, X POJIb B 3alIUTHBIX PEAKIUAX OpraHu3Ma. AJAUNONUTH (>KUPOBBIE KJIETKH) Oenoit
u Oypoll KHMpPOBOH TKaHH, HMX MPOUCXOXKICHUE, CTPOEHHWE U 3HaueHue. [lepuuThI
(amBeHTHIIMANBHBIE  KJIETKH), WX NPOHCXOXKJICHUE, CTPOCHHWE W  (QYHKIMOHAIbHAsS
xapakTepucTuka. [lnazmMaTiuueckue KIeTKH, UX MPOUCXOKACHNE, CTPOCHHE, POJIb B UMMYHUTETE.
Tyunble kneTKu (TKaHEBbIe 0a30(UIIbI), UX TPOUCXOXKIEHUE, CTpoeHUe, GyHKIMH. [IurMeHTHbIe
KJIICTKH, UX MIPOUCXOXKACHUE, CTPOCHUE, (PYHKITHSL.

Mexxkierounoe BemectBo. O0mas xapakrepuctuka u crpoeHre. OCHOBHOE BEIIECTBO,
ero (pu3NKo-XMMHUYECKHEe CBOMCTBA U 3HAUCHUE.
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IInomnas 6010KHUCMHASA COEOUHUMENbHAS MKAHD.

Ee pasnoBuaHoCcTH, cTpoeHue U GyHKIUU. CyXOXKHIUE KaK OpraH.

Cneyuanusuposanmule coeOunumenbHvle mKaHu.

PerukynspHasi TKaHb, CTpOCHHME, TMCTO(GHU3NOIOrUA M 3HaueHue. JKupoBas TKaHb, €&
Pa3sHOBUJHOCTH, CTPOEHUE U 3HaueHHE. [IurMeHTHas TKaHb, 0OCOOEHHOCTH CTPOCHMS U 3HAYECHHUE.
Cnuzucras TKaHb, CTPOCHHUE.

Ckenemmuvle mraHu.

OO01mas xapakTepuCcTHKa OMOPHO-TPOPHUECKUX CKENEeTHBIX TKaHel. Kimaccuduxarms.

Xpsiwyesvie mrkanu.

OO6mas xapaktepuctuka. Buael xpsmeBoil TkaHd (THAIMHOBAs, 3JaCTHYECKas,
BOJIOKHHCTas1). XpsILEBble KIETKH — XOHAPOOJIACThI, XOHPOLUTHI (XOHAPOKIAcThl). M30reHHbIe
Ipynnsl KJIETOK. ['MCTOXMMHUYECKas XapaKTEpUCTUKA U CTPOEHUE BHEKJIETOYHOIO MaTpuKca
pa3IUYHbIX BUI0B XPALIEBON TKaHU. XOHAPOreHe3 U BO3PACTHBIE U3MEHEHUS XPSLIEBBIX TKAHEH.
CrpoeHue cycTaBHOTO Xpsillia.

Kocmmuvie mxanu.

Obmas xapaktepuctuka. Kraccudukauusa. KineTku KOCTHOM TKaHM: OCTEOLMTSI,
0CTEO0JIaCThI, OCTEOKIACTHL. VX IMTOQYHKIMOHANBHAS XapaKTEPUCTUKA. MEXKIETOUHOE
BEIIECTBO KOCTHOM TKaHM, €ro (PM3MKO-XUMHUYECKHE CBOWCTBA U cTpoeHHe. [ pyOoBoIoKHHCTas
KocTHasi TKaHb. [lmacTuHuaTas (TOHKOBOJIOKHHUCTAsl) KOCTHas TKaHb. MX Jokanu3auusi B
opranuzMe u Mop¢ho]yHKIMOHAIbHBIE OCOOEHHOCTU. ['MCTOreHe3 M pereHepanus KOCTHBIX
TkaHe. Bo3pactHblie m3MeHeHus. DakTopbl, OKA3bIBAIOIUE BIUSHUE HA CTPOEHUE KOCTHBIX
TKaHeu. KocTe kak opraH.

Txanu crienuanbHOTO 3Ha4eHus. X coctaB (HepBHAs M MbIIeyHast) U (QyHKIIMOHAIBHOE
HazHaueHue (peain3anus  OMOJOTMYECKMX  3AILUTHBIX  pPEAaKUUil  JBUraTebHOIO U
rOMEOCTaTUYECKOTO TUIIOB).

HepBHas TkaHb (TKaHEBbIE JIEMEHTHI HEPBHOM CHCTEMBI) — MOP(HOJIOTHYECKUI cyOcTpar
peayiv3allMi ABYX MEPBBIX CTAaJui OHOJIOTMYECKUX 3alUTHBIX pEakUuuil — pa3apakuMOCTh
(monyuenue uHGOpMAIMKM U3 BHEIIHEH WM BHYTpPEHHEH cpeibl opraHusma), BO30yAUMOCTb U
MIPOBOAMMOCTD (aHAIU3 MOJyYeHHOW MH(pOpMalluy, NMPUHSATHE PEIICHUS U €ro JOBEICHHE [0
3¢ dEepEeHTHBIX CTPYKTYP OPraHU3Ma).

3.4. HepBHas TKaHb

OOmiast ~ xXapakTepuCTMKa  HEpBHOW  TKaHH.  OMOpHUOHANbHBIH  THUCTOTEHE3.
HuddepenunpoBka HelpoOnactoB U riauobnactoB. [loHsATHE O pereHepanuu CTPYKTYPHBIX
KOMITOHEHTOB HEPBHOM TKaHHU.

Hefipoubl.  Uctounuku  pasButus.  Mopdonoruueckas u  QyHKIUOHAJIbHAs
kinaccupukanusa. OOmMiA 1IaH cTpoeHus HelpoHa. MUKpO- M ylIbTpacTpyKTypa HepuKapuoHa
(Tema HeWpoHa), aKCOHA, ACHAPUTOB. XpOMATOPUIBLHOE BEIIECTBO U HEUPODUOPHUILIBI.
OcobeHHOCTH LUTOCKedeTa HeHponuToB (HeWpoduiaaMeHTsl U HeilporpyOouku). Poib
IJ1a3MOJIEMMbl  HEHPOLIUTOB B PELEMNLUU, T€HEepallud W MPOBEIECHUM HEPBHOTO HMITYJIbCA.
TpaHcniopTHBIE TPOLIECCHI B IIUTOIIA3ME HEUPOHOB. AKCOHAIIBHBIM TPAHCIIOPT — aHTErPAHBIN U
peTporpaaHbiii. BBICTphII W MeIJIeHHBIH TPaHCHOPT, POJIb MHUKPOTPyOOueKk B OBICTPOM
tpancnopre. [lonsTie o Helipomenuaropax. CekpeTopHble HEHPOHbBI, 0COOEHHOCTH X CTPOEHUS
u ¢pyHkus. Gusnonoruueckas rudens HelpoHoB. Pereneparus HepoHOB.

Heiipormus.  OOmas  xapakrtepuctuka.  VICTOYHMKM — Pa3BUTUSL  TJIMOIIMTOB.
Knaccudukamms.

Maxpornus: OnuroeHporiaus (OJIUroeHIPOLUTHI — IIBAHHOBCKUE KJIETKH, MAHTUIHBIE
TJIMOIUTHI — KJIETKU-CATEeIUIUTHI), aCTPOrus (T1a3MaTUYeCKUe U BOJOKHHUCTBIE aCTPOTTIMOIUTHI)
Y STIEHAUMHAS M (TAHUIUTHI U SIUTEIMONIHAS TIIHA).

Mukpornus.

HepBubie Bonokna. OOmias  xapakrepuctuka. Knaccudpukamus. OcoOeHHOCTH
(GopMHpOBaHUs, CTPOEHUS U (PYHKIIMK OE3MHUETMHOBBIX U MUEITUHOBBIX HEPBHBIX BOJIOKOH.

Hepsubie okonuyanus. OOmias xapakrepuctuka. Knaccugukarus.



Cunancel. Kmaccudukanus. MexHEHpOHaIbHBIE OSJIEKTPUYECKHE H XUMHYECKHE
CHHAIIChl, CTPOGHUE M MEXAHU3MBbI Iepelayu BO30YKIEHUS. YIbTPACTPYKTYpa XUMHUYECKHX
CMHAHCOB — IIPECCHHANIMYecKass M IOCTCHHANTUYECKas YacTH, CHHANTHUYECKHE Iy3BIPBKH,
CUHAHTUYECKasl IIeIb. XOJUHEPru4eCKue U ajpeHeprudyeckue cuHarcel. HeipoMmenuarops! u
JIOMUHECIIEHTHO-TUCTOXUMUYECKHE METOAbl UX BbIABICHUs. PeduexTopHble ayrm Kak
MOpP(OJIOTHUECKUH CyOCTpaT CTPOCHUSI HEPBHOM CHCTEMBI, UX UyBCTBHUTEJIbHBIC, IBUTATEIbHbIC
U aCCOLIMATUBHBIC 3BCHbSI.

3.5. Mpiieunbie TKaHH — MOPQOIOTHYECKUI CyOCTpaT peanu3anuu 3aKII0YNTEIbHON
CTaguK OMOJOrMUYECKON 3aIlIUTHON PEaKLMy JIBUTATEIbHOTO TUIIA.

Mvuueunvie mxanu.

OO01ast xapakTepUCTHKa U THCTOreHeTHYecKas Kilaccu(uKarus.

Ncuepuennast comarnueckasi (IONEpPEeUHO-TI0JIOCATasi) MBIIICUHAsT TKaHb, €€ pa3BUTHE,
Mopdosoruueckas U (pyHKIMOHAIbHAS XapaKTEPUCTUKU. MUKpPOCKOIIMYECKOE U 3JIEKTPOHHO-
MHUKpOcKonuyeckoe crpoenue. CrtpoeHue MUOPHOPHIUIBI, €€ CTPYKTYpHO-(DYHKIIMOHAIbHAS
enuHuLa (capkomep). MexaHu3M MBIIIEYHOTO COKpaIleHus. THIbl MBIIIEYHBIX BOJOKOH M MX
uHHepBanys. MotopHass enuHuna. MuocaTequIMTOUUTBL. PereHepanys MbIIIEUHOW TKaHW,
3HAYEHUE MHOCATEITIUTOLUTOB.

HcuepueHHass cepjeuHas (MONEpedHO-IIOJ0caTasl) MbIIeYHas TKaHb. VICTOYHMK
pa3BuTHs, OTambl THCTOoreHe3a. MophoyHKIMOHANbHAS XapaKTEpPUCTHKA pabodyux U
IIPOBOSAIINX KapAuoMHoLuTOB. Bo3moxHocTH perenepanuu. [Ipoueccel cekpenuu B MUOKape.

Heucuepuennas (rynagkas) MpliiedHas Tkanb. Microunuk pazsutus. Mopgonornyeckas u
(byHKLIMOHATIbHAS XapaKTepucTUKa. Pereneparus,

MuoneiipanbHast TKaHb. VICTOUHUK pa3BUTHUS, CTPOCHUE U (QYHKITHSL.

MpuouHele 1 ModNIUTENNAIbHBIE KIETKU. McTrounuku pazsutusd. Ctpoenne. @yHkuun.

4. YacTHasi THCTOJIOTHSA

OO01re TpUHLHUIIBI CTPOEHUSI OPraHOB: OpPraHbl MOKPOBHOTO TUMNA (KOXKHBIE MOKPOBBI,
Cepo3Hble 000JI0YKH); MOJble TPYOKOOoOpa3Hbie opraHbl (COOOIIaroIIMecs ¢ BHEIIHEH cpeoi U
KOHTaKTUPYIOLIUE C KOMIIOHEHTAMHU BHYTPEHHEH cpezbl; KOMIIAKTHBIE IapeHXMMAaTO3HbIE
oprassl (MIOJIMMEPHOTO U OJTUTOMEPHOTO CTpoeHus ). OOLIMi MPUHIIUI UX CTPOSHHUS.

4.1. HepBHas cuctema

OO6m1as xapakrepucTika. VICTOYHUKH U X0 SMOPHOHATIBHOTO Pa3BUTHS.

llepugpepuueckas nepsnas cucmema.

Heps. Ctpoenue, TkaHEBOH cocTaB. Peakius Ha MOBpEXACHUE, pETEHEPALIHSL.

UyBcTBUTEIBHBIE HEPBHBIE Y3JIbl (CHMHHOMO3IOBbIE U 4yepenHble). CTpoeHue, TKaHEeBOI
cocraB. XapaKTEpPUCTUKA HEUPOHOB U HEUPOTIIUU.

Lenmpanvhas nepenas cucmema.

Crpoenue ceporo u Genoro Berectsa. [onstue o pedaekropHoii ayre (HEHpOHHBII cocTaB
Y TIPOBOJISIIIIME ITYTH) U O HEPBHBIX 1eHTpax. CTtpoeHne ob6omouek Mo3ra. OCOOEHHOCTH CTPOSHHUS
COCYZI0B (CHHYCBI, TeMOKAITUUISAPBI) LIEHTPAILHON HEPBHOW CUCTEMBI.

CrnuaHoM Mo3r. OOmas xapakTepucTuka crpoeHusi. CTpoeHHE Ceporo BEIISCTBA: BHJIBI
HEHpPOHOB M MX yyacThe B 00pa30BaHUM Pe(IEKTOPHBIX YT, THIbI TIHOLUTOB. Sipa ceporo
BeniectBa. Ctpoenue 6enoro Bemectsa. JKeny104ku Mo3ra U CHMHHOMO3TOBas KHUIKOCTb.

T'onosnou mose.

OO61mas xapaKTepuCTHKA CTPOEHHs, 0COOEHHOCTH CTPOEHUS U B3aUMOOTHOIIIEHHUS CEPOTrO
u 6enoro BelecTsa.

Kopa 6onpmmx momymapuil rosoBHOro mosra. HelpoHHBIM cocTaB, XapakTepHCTHKa
MUPAMUJHBIX HEHPOHOB. MeXHEWpOHAIbHBIE CBA3M, OCOOCHHOCTH CTPOCHHUS CHHAICOB.
I'muonmtsl KOopel. MUenoapXUTEeKTOHUKA — paJiuajibHble U TaHT€HIIMAJIbHbIE HEPBHBIE BOJIOKHA.
OCOOEHHOCTH CTPOEHUS KOPHI B JBUTATENIbHBIX 30HaX M LEHTPAIBHBIX OT/ENaX aHAIN3aTOPOB.
I'emaTosHnepanmueckuit 6apbep, ero CTpoeHne U QyHKIHS.

Mo3zxedok. CTpoeHne 1 HEHPOHHBII COCTaB KOPbI MO3KEUKa.



Aemonomnas (6ecemamugnas) Heperas cucmema.

OOmast xapakTepUCTHKA CTPOCHHSI LEHTPAIbHBIX M Mepu(EepUYecKHX OTAEIOB
MapacUMIIaTHYECKON, CAMIIATHYCCKOMN M SHTEepabHOU (MeTacuMIiaTnueckoi) cuctem. CTpoeHue
U HEWpPOHHBI COCTaB TaHIVIMEB (IKCTPaMypaJbHBIX M HUHTpaMypaibHblX). Ilpe- u
IIOCTTaHTJIMOHAPHBIE HEPBHBIE BOJIOKHA.

4.2. CeHcopHas cucteMa (OpraHbl YyBCTB)

Knaccugukanus. OOmmi OpUHIUI KIETOYHOM OpraHu3allMi PEeLENTOPHBIX OTAEJIOB.
HelipoceHCOpHBIE U CEHCOAIUTENNATIBHBIE PELEITOPHBIC KIIETKH.

OpeaHn 3penus.

OO6mas xapakTepucTuka. ICTOYHUKH AMOPHOHATBHOTO pa3BUTHs U TucTorenes. OOmmi
IUTaH CTPOEHMS IJIa3HOro s6y0ka. OO0JIOUKH, X OTAEIbl M IPOU3BOJHBIC, TKAHEBOW COCTAB.
OcHoBHBIE (DYHKIIMOHAIBHBIC aIMApaThl: TUONTPUUYECKHMA, aKKOMOJIAIIMOHHBINA U PELETITOPHBIH.
CrpoeHne U poib COCTaBISIIOIIMX UX POTOBUILIBI, XPYCTAIMKA, CTEKIOBUIHOTO TEJA, PALyKKH,
ceryarku. HEWpOHHBI COCTaB W TJIMOMUTHI CETYATKH, WX MOPHOPYHKIMOHATBHAS
xapakrepuctuka. CTpoeHHe M MAaTO(U3MOJIOTUS MAaJOYKO- M KOJIOOYKOHECYLIMX HEHpOHOB
ceTyaTki. [IMrMEHTHBIA SnuUTeNuil ceTyaTkd, CcTpoeHue U 3HadeHue. OcoOeHHOCTH
KPOBOCHA0KEHUS TIIa3HOTO s0s10Ka. MOopQoiaornieckiue OCHOBBI HUPKYJISAIMHA BHYTPUTIIA3HOM
AKHUJKOCTH.

BcnomoratenbHbie Oprassl 171a3a (BEKH, CJIE3HBIN anmapar).

Opean 000HAHUAL.

O6mas xapakrtepuctrka. CTpoeHHWE U KJIETOYHBIM COCTaB OOOHSTEIHHOM BBICTHIIKU:
peLenTopHble, MOIepKUBAOLIe U 6a3anbHble WEeTKU. ['ncTodusnonorus oprana 00OHIHHUS.

Opean sxyca.

OO6mas xapakrepuctuka. CTpoeHHe U KJIETOYHBIH COCTaB BKYCOBBIX IOYEK: BKYCOBBIE,
nojJepKuBarolue 1 Oa3anbHble KIETKU. VMHHepBalus BKYCOBBIX Iouek. ['mcroduznonorus
Oprasa BKyca.

Opzanvl cnyxa u pagrnosecus.

OObmas xapakTepucTuka. HapyxHoe yXo: CTpO€HHE HapyKHOTO CIyXOBOTO IpPOXoja U
OapabanHoit mepenoHku. CpegHee yxoO: XapaKTEpPHCTHKA SMUTENUs OapaOaHHOW MOJIOCTH U
CIlyXOoBOM TpyObl. BHyTpeHHEe yX0: KOCTHBIH M INepenoHuYaThlii J1JaOupuHTHL. BecTuOynspHas
4acTh MEPEernoHYaToro JaOUpHUHTA: AUTUNTHUECKUNA U CPEepUUECKUN MEIIOYKH U MOJIYKPYKHbIE
KaHanel. VX penenTopHble OTHENBI: CTPOEHUE M KIETOYHBIN COCTaB IIATHA M aMITYJISIPHBIX
rpedemikoB. MHHepBanus. ['ncropusnonorus BecTUOyIsSpHOro jJabMpUHTA. YJIUTKOBas 4acTb
MEPEeNnoHYaToro JaOWpHHTA: CTPOEHHUE YIUTKOBOI'O KaHalla, CTPOCHHE M KJIETOYHBIH COCTaB
CIUPAJIBLHOTO OpraHa, ero nHHepBauus. ['ncropusnonorus BOCHpUSITHS 3BYKOB.

4.3. CeplieqHO-COCyAUCTasl CUCTEMA

Crpoenue cepeyHO-COCYAUCTON CUCTEMBI.

Kposenocnuie cocyowr.

OO0mue mnpuHIMIBI CTPOEHHUs, TKaHeBOM cocTtaB. Kiaccudukanus cocynos.
Backynapusanus cocynoB (cocynbl cocynoB). HelporymopanbHas peryssiust COCYIOB.
Perenepanus cocynos.

Aptepun. Knaccuduxarmms. OcobeHHOCTH CTpOeHHSI U (YHKIUHM apTepuil pa3IUdHOrO
TUMA: MBIIIEYHOTO, MBIIIEYHO-3JIACTUYECKOTO0 U 3iacTuyeckoro. OpraHHble O0COOEHHOCTH
apTepuil.

MUuKponMpKyJISITOPHOE PYCIIO.

Aptepuoinbl, UX posib B KpoBooOpamieHnu. CTpoeHue. 3HaueHue SHA0TETHOMUOIUTHBIX
KOHTaKTOB B THCTO(PHU3UOJIOTUN apTEPHOIL.

I'emokamuiuisapsl. Knaccuduxkanus, GyHkius u crpoenue. Mopdoiaoruyeckiue OCHOBBI
rpolecca MPOHUIIAEMOCTH KalWUISIPOB U perymsiuuu ux (QpyHkuuid. OpraHHble 0COOEHHOCTH
KalWJUISIPOB.

Benyinbl. @yHKIIMOHATBLHOE 3HAYEHUE U CTPOEHUE.



ApTepHrosIoBEHYJISIpPHBIE aHACTOMO3bI. 3HaUeHUE 7151 KpoBooOpamenus. Knaccudukanus.
CrpoeHue apTeprOI0BEHYIIPHBIX aHACTOMO30B Pa3JIM4HOIO THIIA.

Benbl. CTpoeHue CTEHKM BEH B CBA3M C TIE€MOJMHAMMYECKUMH YCIOBHSMH.
Knaccudpukanus. OcCOOCHHOCTH CTPOCHHMS BEH PAa3IMYHOTO THMA  (MBIIIEYHOTO H
6e3MblieyHoro). CTpoeHne BeHO3HbIX KianaHoB. OpraHHble 0COOEHHOCTH BEH.

Jlumgpamuueckue cocyoul.

Crpoenne n knaccupuxanus. CrpoeHue IMM(ATHUECKUX KaNWUIAPOB M Pa3IMYHbIX
BUIOB JuMparuueckux cocynoB. llonste o numdpanruone. Yuactue IMM(aTHIECKUX
KallWUISIPOB B CUCTEME MUKPOLUPKYIIALINU.

Cepoye.

CrpoeHue CTEHKHU cepAla, ero o0oJ04YeK, UX TKaHEBOM cOcTaB. DHAOKAp U KIIalaHbI
cepaua. Muokapa, 0coOEHHOCTH KpOBOCHAOKEHUs, perenepauuu. IIpoBossimas cucrema cepna,
e€ MopdodyHKIMOHATIBHAS XapaKTepPUCTHKA, 3HaueHue B pabore cepaua. Ilepuxaps.
Buytpuopranusie cocyasl cepana. IHHepBanus cepaua.

4.4. Cuctema OpraHoB KpOBETBOPEHUS 1 UMMYHHOM 3aII[UThI

OOmast xapakTepUCTHKA CUCTEMbl KPOBETBOPEHHMS W MMMYHHOH 3amutbl. OCHOBHBIE
HUCTOYHUKA M OTambl (POPMUPOBAHUS OPraHOB KPOBETBOPEHHS B OHTOIEHE3€ YEJIOBEKa.
Meso0nacTuuecKuii, renaToMIICHOTUMUUYECKUM U MEYJUIIPHBIM 3Talbl CTAHOBJIEHUS CUCTEMBI
KpOBETBOPEHUSI.

Llenmpanvhvle opeanvl KpoGemeopenus u UMMYHO2EHe3d.

Koctupiii mo3r. O6mast xapakrepuctuka. CTpoeHHE, TKaHEBOH cocTaB M (HYHKIHH
KpPacHOTO KOCTHOro Mo3ra. OCOOCHHOCTH BAacKyJSpH3allMd MU CTPOCHHE I'€MOKAIMLISPOB.
[TonsiTHEe 0 MUKPOOKpYKeHUU. JKeNnThIi KOCTHBIM MO3T. Perenepanus KOCTHOrO Mo3ra.

Tumyc. Ponp B mumdonosze. CTpoeHre W TKaHEBOM COCTaB KOPKOBOTO U MO3TOBOTO
BeulecTBa. Backynsapuzanusa. CTpoeHue U 3HaUeHHE reMaToTUMHYecKoro Oapbepa. BpemenHnas
(akuMaeHTaTbHas) U BO3PACTHAS MHBOJIOLUS TUMYCA. DNUTENHATIbHbBIE CTPYKTYPhl TUMYCA U HX
pOJIb.

Tlepughepuueckue opeamnvi KposemeopeHus u UMMYHO2EHEe3A.

Cenesenka. CtpoeHue u TkaHeBol cocrtaB. T- u B-30Hbl. KpoBocHaOxeHue cele3eHKH.
CrpykTypHble U (PYHKIIMOHATIbHBIE OCOOCHHOCTH BEHO3HBIX CUHYCOB. MIHHepBauus.

JIumpaTtnueckue y3ibl. O6mas MoppodyHKIMOHAIBHASA XapakTepucThka.. CTpoeHue u
TKaHeBOH cocTaB. KoOpkoBoe M MO3roBOE€ BEIIECTBO, NapakopTHKaiabHass 30Ha. MXx
Mop(odyHKIIMOHATIbHAS XapaKTePUCTHKA, KIETOUYHbIN cocTaB. T- u B-30Hb1. Cuctema CUHYCOB.
Backynspusanus. Poib KpoBEHOCHBIX COCYIOB B pa3BUTHH M THCTO()U3HOIOTUH TUM(AaTHIECKUX
Y3JI0B.

JIumpounaneie 00pazoBaHMsI B COCTaBE CIU3UCTBIX 000J0YEK: TUM(PATUUECKHUE Y3EIKH B
CTEHKE BO3/JyXOHOCHBIX MyTEH, MUILEBAPUTEIHLHOIO TpakTa (OAMHOYHbIE U MHO)KECTBEHHBIE) U
JPYTUX OpraHoB. MIX cTpoeHue, KIETOUHBINH COCTaB U 3HAYECHHE.

Mopdgonozuueckue ocnogbl npucnocodumenbHbix 3auUmHbLX peaKyuti Op2aHu3Ma.

Bocnanenue, 3axxuBieHHE, BOCCTaHOBIIEHHE. KIETOYHBIE OCHOBBI BOCHAIUTEIBHON
peaknuu  (poib HEUTPOPUIBHBIX H 0a30(UIBHBIX JICUKOIIMTOB, MOHOIIUTOB), IPOIIECCOB
3a)KUBJICHUS PaH.

Nmmynuter. Buapl. XapakTepucTuka OCHOBHBIX KJIETOK, OCYIIECTBIISIFOLIUX UMMYHHBIE
peakiMu — HEUTPOUIBHBIX JEWKOIUTOB, MakpodaroB, T-mumdoruros, B-nmumdouutos,
m1a3MouuToB. [ToHsATHE 00 aHTUTeHAaX U aHTUTENaX. AHTUTCHHE3aBUCUMAas U aHTUT€H3aBHCUMAs
nponudepanns numdouutos. Ilpoueccsl numdomnos3a B T- u  B-3aBucumbIx  30HaX
nepudepryeckux JTUMPOUTHBIX opraHoB. [loHsTHE O HMpKymauuu U peuupkyiasuuu T- u B-
muM@oruToB. ['yMOpanbHBIE W KIETOYHBIM HMMMYHHMTET — OCOOEHHOCTH KOOIEpaluu
Makpodaros, T- u B-mumdounton. DpdexropHbie KIETKU U KIETKU NaMsITH B TYMOPAJIbHOM U
KJIETOYHOM HMMyHHTeTe. EcTecTBeHHble Kuiuiepsl. [lnazMaTuueckue KIETKM M CTaAUM X
muddepenumanun. Perynanns IMMyHHBIX PeaKLIUii: HIUTOKUHBI, TOPMOHBI.

4.5. DHJIOKpUHHAs cUcTeMa



OO0mas xapakTepucTHKa SHIOKPUHHON cHUCTeMBbl. LleHTpanbpHBIE W TepudepuvecKre
3BEHbS] PHJAOKPUHHON cucTembl. [IoHSITHE O rOpMOHAX, KIETKAaX-MMUILIEHAX U MX pELenTopax K
ropMoHaM. MexaHu3Mbl peryisluu B 3HJOKpUHHOHN cucteMme. Knaccupukanus 3HIOKPUHHBIX
KEJles.

T'unomanamo-2unogusapnas neupocexpemopHas cucmema.

I'unoranamyc. HelposHIOKpUHHBIE HEWPOHBI KPYIHOKJIETOYHBIX M MEJIKOKJIETOYHBIX
aaep runortajamyca. lunoranramoajeHorunodusapHas W TUHOTalaMOHeHporunodusapHas
cucrtemMbl. JIMOEPUHBI M CTAaTHHBI, UX POJb B PETYISALIUN SHIOKPHHHON cucTeMbl. Perymsanus
(yHKIMIA TUTIOTaNIaMyca eHTPaIbHOM HEPBHON CUCTEMOIA.

['unodusz. Crpoenne u  ¢dyskuum  ageHorunodusza.  LluropyHKIMOHANBHAS
XapaKTepUCTHKa aJEeHOLUTOB nepeaHed noau runodusza. ['mmoranamoaneHorunopusapHoe
KpOBOOOpAIIEHHE, €ro pojib BO B3aMMOACWUCTBUHM Tunoraiamyca u runodusa. CtpoeHue u
¢byHkuus Heiporunogusa, €ro CBA3b € TMIOTaJaMycoM. Backynspusauus U HHHEpBaLUs
runodusa.

Onuou3 (UIKoBUAHas xene3a). CTpoeHue, KIeTOYHbIH cOCTaB.

Ilepughepuueckue snookpunmbie dcenesbi.

HluToBuanas sxene3a. Ctpoenune. Oommukyasl kKak MOphO(YHKIIMOHANBHBIE €TUHHIIBL,
CTPOEHHE CTEHKH U COCTaB KoJulonjaa (GoJulMKynoB. DOJUIMKYISIpHBIE 3HIOKPUHOLUTHI
(THPOIUTHI), UX TOPMOHBI U (a3bl CEKPETOPHOTO NUKIA. [TapadonmukynspHbie SHIOKPHHOIUTHI
(xanbUTOHUHOLMTHI, C-kieTku). VICTOYHMKM  pa3BUTHS, JIOKanM3auus M QyHKIMS.
®dosuukynorenes. Backynspuzanuns u M”HHEpBalus IUTOBUHOMN KeJe3bl.

OxonouuroBuaHele skene3pl. CTpoeHME M KIETOYHBIA cocTtaB. Ponp B perymsiuuun
MUHEpaJlbHOrO oOMeHa. Backynspuzanus, UWHHEpBalUsg M  MEXaHU3Mbl  PEryJsILUU
OKOJIOIIMTOBHUIHBIX XKEJIE3.

Hapamodeunnku. 30HBI KOPBI M UX KIJIETOYHBIH cocTaB. OCOOCHHOCTH CTPOCHUST KOPKOBBIX
SHJOKPUHOLIUTOB B CBSI3M C CUHTE30M U CEKPELUEN KOPTUKOCTEPOUI0B. POiIb rOpMOHOB KOpBI
HAJMOYEUYHUKOB B  PETrYyJSIUM  BOJHO-COJIEBOTO  paBHOBECHs, MO3roBoe  BEIECTBO
HaAno4yeyHukoB. CTpoeHue, KIETOUYHBIN COCTaB, TOPMOHBI U POJIb MO3TOBBIX dHJOKPHHOLIUTOB
(aninHE(ppOLUTOB).

OHOOKpUHHbBIE CIMPYKMYPbL Jiceie3 CMeUAHHOU ceKpeyul.

OHJOKPUHHBIE OCTPOBKM IIOJDKENYIOYHOM >Keje3bl. DHIOKpUHHAs (QYHKLIMS TOHaJ
(CeMEeHHUKH, SUYHUKH ), TTTAI[CHTHI.

OournoyHbIe 20PMOHONPOOYYUPYIOWUE KILEMKU.

[Tpencrasienue o quddysHoit s3nn0KkpuHHON cucteme ([1IC), nokanu3anus 3JeMEHTOB,
uX KJeTtouHblil coctaB. Heliposnnokpunnele kietku. [Ipencrasinenus o APUD cucreme.

4.6. ITumeBapuTenbHas cucremMa

OOmass xapakTepucTHKa MUIIEBApUTEIbHOW cucTeMbl. OOIMHA TPUHLHUIT CTPOCHUS
CTEHKM MUILEBAPUTEIBHOTO KaHala — CIM3UCTas 000J0YKa, MMOJICIU3UCTasi OCHOBA, MbIIICYHAs
00010uKa, Hapy>KHass 000JI09Ka (Cepo3Hast WU aJBEHTHUIIMATBHAS), X TKAHEBOW U KIIETOYHBIN
coctaB. [lonsatue o cau3ucToil ob6omouke, e€ crpoeHne u ¢Qynkuus. VuHepBamus wu
BaCKYJISIpU3anusi CTEHKU MUILEBAPUTENbHON TPYOKU. DHIOKPUHHBIN anmnapar NUIeBapUTeIbHON
cucteMbl. JIumpouHbIe CTPYKTYPBI MUILEBAPUTEIBHOTO TpakTa. CTpoeHHe OPIOIINHBL.

PotoBas nonocts. CTpoeHue cau3nucToi 0007I04YKHY B CBSI3U ¢ PYHKIHMENH U 0COOEHHOCTIMHU
MUIEBapeHUss B pPOTOBOM mosioctu. CTpoeHue ryObl, MIeKH, TBEPIOr0 U MATKOro Heba, s3bIKa,
NECHBI, MUHIAJIMHBI; UX KPOBOCHA0KEHNE U MHHEPBaLIUS.

Bonbme cmronHble kene3bl. Kiaccudukaiusi, MCTOUHUKU Ppa3BUTHUS, CTPOEHHE U
¢bysakuu. CTpoeHHe CEeKpEeTOPHBIX OTJEJIOB BBIBOJIHBIX IPOTOKOB.

SA3pik. Ctpoenne. OcOOEHHOCTH CTPOSHHS CIM3UCTON OOOJOYKU HA BEpXHEW M HIDKHEH
noBepxHOCTAX opraHa. COCOYKM S3bIKa, UX BUABI, cTpoeHue, pyHkuuu. KpoBocHabxenue u
VMHHEpBAalMsL.

3y6n1. CTpoeHue.
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I'motka u numeBoa. CTpoeHHE W TKAHEBOM COCTaB CTEHKH IJIOTKM W MHIIEBOAA B
Pa3NUYHBIX ero oTAenax. XKenespl numieBoaa, NX TUCTO(HU3UOIIOTHUSI.

XKenynok. CrpoeHue ciAM3UCTOM OOOJOYKM B  pa3jIMYHbIX OTJEJNAaX OpraHa.
[utodusnonornueckass  XapakTepPUCTHKAa  IMOKPOBHOTO  SIUTENHs,  CIM3e00pa3oBaHue.
Jlokanusauus, CTPOCHHE M KIJIETOYHBIH COCTaB JK€JI€3 B pa3IMUYHBIX OTAENAX >KeIyakKa.
KpoBocHaOxeHne 1 HHHEPBALIHS KEIy IKa.

ToHkas kuka. XapakTepuCcTUKa pa3IMYHbIX OTAEIOB TOHKOM Kuiiku. CTpOeHUE CTEHKH,
e€ TKaHeBbI cocTaB. CHcTeMa «KPUTITa-BOPCUHKA» KAaK CTPYKTYPHO-(DYHKIIMOHAIbHAS €MHULIA.
Bunpl kj1€TOK 3nuTeNHs BOPCUHOK U KPUIIT, X CTpOEHHE M HUTOGU3noI0rHs. I'uctopusnonorus
rpouecca INPUCTEHOYHOIO NUIIEBApEHUs M BcacblBaHUA. Poib CiIu3n M MHKPOBOPCHHOK
SHTEPOLUTOB B IPUCTEHOYHOM NHULIEBApEHUU. LIUTOPU3NO0I0rHUS 9K30- ¥ SHAOKPHUHHBIX KJIETOK.
Perenepanus snurenus TOHKOW KUKy, KpoBocHaOkeHHe M MHHEPBAIHSI CTEHKU TOHKOW KHIIIKH.

Toncras kumika. XapakTepUCTHKA pa3IMUYHbIX 0T/AeN0B. CTpOeHHE CTEHKH, €€ TKaHEeBbIH
coctaB. OCOOCHHOCTH CTPOEHHS CIM3HCTOM OOOJOYKM B CBSI3W C (yHKuued. Bums
SMUTEIMONMUTOB U SHAOKPUHOLMTOB, UX LuTodu3nonorus. Jlumponaneie 00pa3oBaHus CTEHKH.
KpoBocnabxenue. nnepBanus.

UepBeobOpazHblil 0TpocTOK. OCOOEHHOCTH CTPOEHUS U PYHKIIUH.

[Tpsmas kumka. CTpoeHUE CTEHKH B Ta30BOW M aHAJIBHOM YaCTH MPSAMON KUIIKU B CBSI3U
¢ UX (YHKIIMOHAIBHBIMHA 0cOOeHHOCTsIMH. VIHHEepBaIHsL.

Tloooicenyoounas sicenesa.

O6mas  xapaktepuctuka. CTpoeHHE JK30KPHHHOTO UM SHIOKPUHHOTO OT/CJIOB.
[Mutodusnonornyeckass XapakTepUCTUKAa AalMHAPHBIX KJIETOK. THObl 3HIOKPUHOLUTOB
OCTPOBKOB M WX MOphodyHKIMOHANbHAs XapakTepuctuka. KpoBocHaOxkenue. VHHepBarus.
Perenepanus. Oco0eHHOCTH TMCTOPU3UOIOTMH B pa3Hble EPUO/IbI JETCTBA.

Ileuens.

Obmas xapakrepuctuka. OcoOGeHHOCTH KpoBocHaOxeHus. CTpoeHHe KJIacCHYeCKOn
JOJIbKU KaK CTPYKTYPHO-(DYHKLIMOHAJIbHON eIuHUIbl nedeHu. [IpencraBienust o mopTaabHOM
nojibke u anpHyce. CTpoeHHe BHYTPHUIOJIBKOBBIX CHHYCOUHBIX COCYJIOB, IIUTO(MU3NOIOTHS X
KJIETOYHBIX 3JIEMEHTOB: SHJOTEIMOLMTOB, 3BE3M4aThIX MakpodaroB. llepucunycompanbHbie
IIPOCTPAHCTBA, X CTPYKTYpHasi opraHu3anus. JIMnouuTs!, 0cOOEHHOCTH CTPOCHUS U (QYHKLUH.
I'ematonuTsl — OCHOBHOI KJIETOYHBIN 3JIEMEHT MEeYeHH, IPEICTaBICHUs 00 UX PacHOJIOKEHNH B
J0JIbKax, CTPOEHHUE B CBA3M ¢ QYHKIMAMU neueHH. CTpoeHHe KeMTYHbIX KaHAJIbLEB (XOJaHTHOM)
U MEXJI0JIbKOBBIX JKETUHBIX TPOTOKOB.

JKemunblil my3bIpb U XKemueBbIBOAMME MyTH. CTpoeHHEe U PYHKIHUS.

4.7. JIpixaTenbpHas cucTemMa

OO11ast XapakTepUCTHKA JIbIXaTeIbHON CUCTEMBI..

Brenezounvie 6030yxoHocHblE nymu.

OCOOEHHOCTH CTPOEHMsI CTEHKH BO3IYyXOHOCHBIX MyTeil: HOCOBOW IOJIOCTH, TOPTaHH,
Tpaxeu W TJIaBHbIX OpOHXOB. TKaHEBOH COCTaB W TMCTOPYHKIMOHAIbHAsA XapaKTEPUCTHUKA UX
obosouek. KineTouHblil cocTaB anUTENNs CIM3UCTON 00O0TOUKH.

Jlezkue.

BHyTtpuiierounbsie BO3ayXOHOCHBIE ITyTH: OPOHXU U OPOHXMOJIBI, CTPOCHUE UX CTECHOK B
3aBHCHMOCTH OT UX KanuoOpa. JlumponaHas TkaHb B CTeHKE OpOHXOB, €€ 3HaUEHUE.

Anunyc kak MopdodyHKIMOHaAIbHAS eIuHHIA Jerkoro. CTpyKTypHbIE KOMITOHEHTHI
anuHyca. CTpoeHHEe CTEHKH ajibBeoJl. THMBl TMHEBMOLUTOB, WX HUTOQYHKIHMOHATIbHASL
xapaktepuctuka. CTpyKTYpHO-XMMHUECKass opraHuzauus H  QyHKIUsS cyphakTaHTHO-
anbBeoJsIpHOrO KoMmiuiekca. CTpoeHHe MeKalbBEOJIIPHBIX IMEPEropoaoK. A3poreMaTH4ecKHUi
O6appep M ero 3HaueHue B razoodmeHe. Maxkpodaru nerkoro. KpoBocHaOkeHHE JETKOTO.
WunepBanus. PerenepaTopHble MOTEHIIMA OPTraHOB JbIXaHUSI.

[TneBpa. MopdodyHKIIOHAIBHAS XapaKTEPUCTHKA.

4.8. Koxa u e€ mpou3BOIHbIE

Kosxa. O0mias xapaktepuctuka. TkaHeBbIil cocTas.
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Omuaepmuc. OcHoBHBIe AuddepoHsl KieTok B smmaepmuce. Cron snuaepmmuca. Mx
KJIETOUHBIM cocTaB. [loHATHE O mpolecce KepaTMHU3ALUHU, €ro 3HadeHue. MecTHas cucrema
MMMYHHOI'O HaJ30pa 3MUAepMHCca — BHYTPHUIIUAECpPMalIbHble Makpodard U JMMQOLHUTHI, HX
IUCTO(YHKIIMOHAIbHAS XapaKTEPUCTUKA.

JlepMa, COCOUKOBBII M CeTYaThIM CIOW, UX TKaHEBOW cocTtaB. OCOOEHHOCTU CTPOCHUS
JIEPMbI B KO>K€ Pa3IMYHbIX YYaCTKOB TeJa — CTOIIbI, JIAJOHEH, JIMLIa, CycTaBoOB U Ap. ['unoaepma.
e€ cTpoeHue U (PyHKIIMOHAIbHOE Ha3HAUYEHHE.

Kenespl koxu. CanpHple U TOTOBBIE XKeje3bl (TJIOKPUHOBBIE, OSKKPUHOBBIE U
arlOKPUHOBBIE), UX Pa3BUTHE, CTPOCHUE, TUCTOMU3NOIIOTH. MOJIOYHbIE JKelle3bl — CM. B pa3ziene
«OKeHckue 11010BbIE OpraHbD.

[Ipunatku koxu. Bosnocel. Hortu, ctpoenue.

4.9. MoueBas cucrema

Touxku.

KopkoBoe u Mo3roBoe BemecTBo mouku. Hedpon kak mopdodyHKkunoHaapHas eTuHUIA
IIOYKHU, €ro cTpoeHue. Tumnsl He(hpOHOB, UX TomOrpadus B KOPKOBOM U MO3IOBOM BEILECTBE.
Backynspuszanus NOYKM — KOPTUKajJbHAasg M IOKCTaMeNyJUIpHas CUCTEMbl KPOBOCHAOXKEHUS.
[loueunsle TenbIA, UX OCHOBHbIE KOMIIOHEHTHI. CTPOEHHE COCYIUCTHIX KiyOoukoB. Me3aHruii,
ero crpoeHue u (QyHkuus. CTpyKTypHas oOpraHu3auus IOY€4YHOro (QuiIbTpa U poOJib B
MoueoOpazoBanuu. FOkcTarnomepysipHbli annapat. [ nctodusnonorus kanaabieB HEPOHOB U
coOHpaTenbHbIX TPYOOUEK B CBA3U C MX YYaCTHEM B 00pa30BaHUU OKOHYATEIbHON Moun. CTpoma
nmoyek, e€ TUCTOQYHKIMOHAIbHAS XapakTepucTuka. [loHSATHE W CTpOeHHE NPOTUBOTOYHOM
cucTeMbl MOYKH. MophopyHKIMOHATIBHBIE OCHOBBI PETYJSALMM Ipoliecca MOYEOOpa3OBaHMSL.
OHJOKPUHHBIN anmnapar MOYKH (peHUH-aHTHOTEH3UHOBAS, MHTECTULIMATIbHAS
IIPOCTArVIaHAMHOBAs. U KAJUIMKPEHMH-KMHUHOBAsE CUCTEMBI), cTpoeHue U (pyHkuus. VHHepBanus
1ouku. PereHepaTuBHbIE TOTEHIINH.

Mouesvisoosuue nymu.

CtpoeHue CTeHKH MOYEYHBIX Yalleyek U jJoxaHku. CTpoeHne MOUYETOYHUKOB, UCXOS U3
IIPEICTABICHUST O  TOPLUOHHOM  XapakTepe  NEpEeIBMKEHMS [0  HUM  MOYH.
MopdodyHKIIMOHATBHAS XapaKTEPUCTUKA MOUYEBOTO MTy3bIPsI

4.10. [TomoBas cuctema

MysKcKH€e 0JIOBbIE OpraHbl.

Auuro. O0mas XapakTepUCTUKa CTpOeHHs. V3BUTble ceMEHHbIE KaHAJbLbl, CTPOCHHE
crenku. CnepmaroreHes. lluTonmormueckass XapakTepUCTHKAa €ro OCHOBHBIX (¢a3. Poib
CYCTEHTOLIUTOB B cIlepMaToOreHese. | eMaToTecTUKyIsApHbI Oapbep. DHAOKpUHHAS (YHKLIHSA
SIMYKA: MYXCKHE TT0JIOBbIE TOPMOHBI M CUHTE3UPYIOLIUE UX TTIaHAYIOUUTHI (KiieTku Jlelaura), nux
LUTOXMMUYECKHE OCOOCHHOCTH, y4acTHE B DEryJsIMM criepMaroreHesa. I'ncrodusnonorus
MPSIMBIX KaHAJIbLIEB, KAHAJIBIIEB CETH U BBIHOCAIINX KaHAJIBIIEB sIMUKA. Perysius reHepaTUBHOM
Y HJOKPUHHON (QYHKIUI SUYKa.

Cemsasvinocawue nymu. llpupatok smuka. CemsiBbiHOCAUMN npoTok. CeMeHHBIE
ny3bIpbku. Cemsin3BeprareibHbiil kaHai. [IpencrarenbHas sxenesza. VX ctpoeHne u GyHKLIUU.
[Tonosoii unen. CtpoeHne, BaCKyIsIpU3alysl, THHEPBALIMS.

KeHckue moJIoBbIE OpraHsbl.

Auunux. OOmas xapakTepucThka cTpoeHus. OCOOCHHOCTH CTPOEHUS KOPKOBOTO M
Mo3roBoro BemiectBa. OBorenes. Ctpoenue u pasputue ¢GoumkynoB. Opynsauus. [lonstue 06
OBapUaIbHOM IIMKJIE U €r0 perynsuuu. Pa3surue, cTpoeHne U QyHKIIMU KEJITOro Tela B TEUeHHE
OBapPHAJILHOTO LIUKJIA M MpU OEpeMEHHOCTU. ATpe3us (QOJTUKYIOB. DHIOKPUHHAS (YHKLIHS
SIMYHUKA: dKEHCKHUE MOJOBbIE TOPMOHBI U BBIPAOATHIBAIOLINE UX KIETOYHBIE JIEMEHTHI.

Mamounvie mpyowi. Ctpoerue u pyHkuuu. OmiogoTBopeHue. buongornueckoe 3HaueHne
OILJI0JIOTBOPEHUS, MOP(OJIOTHUS M XPOHOJIOTHS ITpoIecca.

Mamxa. CTpoeHHE CTEHKM MaTKU B pa3HbIX €€ oTaenax. MeHCTpyallbHbII LUK U €ro
¢da3pl. OCOOEHHOCTH CTPOEHUS PHJIOMETpUs B pasiuuHble (as3bl mukia. CBsA3b HUKIMYECKHX
M3MEHEHM YHIOMETpHUs U ssnuHuKa. [lepecTpoiika MaTKu pu OEpeMEHHOCTH U TIOCIIE POJIOB.
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I'pynnas (monounas) xene3a. Ctpoenne. OyHKIMOHATBHAS MOP(HOJIOTHS JTAKTUPYIOIIEH
U HeJNakTHpyoumed (HePYyHKUMOHMPYIOMIEH U TOCHe JIAKTAal[ih) MOJOYHON JKeNe3bl.
HeilposnnokpunHas perynsuns (yHKUMNA MOJOYHBIX jkene3. V3MeHeHHe MOJIOYHBIX JKele3 B
X0JIe OBapHaJIbHO-MEHCTPYAJILHOTO LIUKJIA U TIPU OEPEMEHHOCTH.

4.11. Pannuii sMOproreHes

OMOpHOIOTHsT MIEKONHUTAIONINX KaK OCHOBA JIsi MOHMMAaHUS OCOOCHHOCTEH CTpOCHUs
TKaHel (rucroreHesa). llepumoauszanus pa3sBUTHS YeIOBEKA W >KMBOTHBIX. llpencraBienue o
OMOJIOTMYECKUX Tpoleccax, JSKAlIMX B OCHOBE pA3BUTUS 3apojpllia — WHIYKIHS,
JeTepMUHALMS, JeJICHUEe, MUTPALUs KIETOK, pocT, Tu(depeHMpoBKa, B3aUMOICHICTBHE KIIETOK,
rubenb Ki1eToK. OCOOCHHOCTH 3MOPHUOHAIBHOTO pa3BUTHS MIiEKonuTaroummx. Kputnueckue
NepUO/Ibl B Pa3BUTUH 3apobliia. Hapyenue nporeccoB qeTepMUHALIUMY KaK TPUYUHA AHOMAIIUH
U YPOJCTB.

[Tporenes. OmnopoTBopeHue. [IMCTaHTHBIE W KOHTAKTHBIE B3aMMOJEHCTBHSI MOJOBBIX
kietok. [IpeoOpa3oBanus B CEpMHUH: KamalnuTalus, akKpOCOMalbHAs PEaKIHs, OCBOOOXKIECHHE
(epMEeHTOB aKpOCOMBI, NEHETpalus CHepMHUEM IPO3pauyHON 30HBI M IIIa3MOJIEMMBI OBOLUTA,
cOpOC MUTOILUIA3MATUYECKOH 000JI0UKHU CIIepMHUs, IOBOPOT criepMusi, (GOPMUPOBAHUE MYKCKOTO
npoHykieyca. IIpeoOpa3oBaHuss B OBOIMTE: pACCEMBAHWE KIETOK JIY4HCTOTO BEHIIA,
KOpTUKaJbHas peakus, BEIOpOC (hepMEHTOB KOPTUKAIBHBIX IPaHyJI, IpeoOpaBaHue MPO3PavHOi
30HBI (30HHAsl peaklusi), aKTUBALUs LUTOIIA3MAaTUYECKUX IPOLIECCOB, OKOHYAHUE Meio3a U
OT/EJICHHE 2-T0 HalpaBUTEIbHOIO Teibla. MyXCKOM M KEHCKHUH MPOHYKJIEYChI, pachaj Ux
000JI04Y€K, YCTaHOBIICHHE CBS3H XPOMOCOM IPOHYKJIEYCOB C LIEHTPUOJIBIO CIIEPMHSL.

3urora — OJJHOKJIETOUHBIN 3apOJIbILI, €€ FT€HOM, aKTHBALUs BHYTPUKIETOUHBIX IIPOLIECCOB.

HpoGnenne. Cremuduka ApoOJIeHUs 3UTOTHI Yy YelOoBeKa W XPOHOJOTHS IpoIiecca.
CrpoeHue 3apoAblilia Ha Pa3HbIX CTaausIX ApoOsieHus. Posb npo3padynoil 30Hbl. XapaKTepuCcTUKa
TEMHBIX M CBETJIBIX OJACTOMEPOB, WX MEKKIETOYHBIX KOHTAKTOB. YMEHBIICHHE pa3MepoB
051aCTOMEpPOB, HX MEXKIETOYHBIX KOHTAKTOB. YMEHbBIICHHE pa3MepoB OJIacTOMEpOB,
BO3HUKHOBEHHE COOCTBEHHBIX CHHTE30B, B3auMo/ieiicTBre O1actomepoB. Mopyna. bractonucra.
BHyTtpenHnss kinerounas macca (3mOpuobaact) u Tpodobnact. Ctaaus cBOOOJHOM 01aCTOLUCTHI.
CocrosiHre MaTKU K Havalry IMIIanTaui. Hagamno 1-# ¢a3sl racTpymsinuu myTeM JelaMAHALIH.

Paznenenune smOpuobnacta Ha snubnact u runodiact. IlpeoGpasoBanue runobiacra,
(hopMHUpPOBaHHE MIEPBUYHOTO KEITOYHOTO MEIIKa, 00pa30BaHKE MPEXOPIaTbHON IIIACTUKH.

[TpeoOpa3oBanue smubaacrta: oOpa3oBaHHME AMHHOTHYECKOM MOJIOCTH, BBbIJIEIEHUE U
3aMbIKaHHE aMHHUOTHYECKOH SKTOAEPMBI, POPMHUPOBAHNUE AMHUOTHYECKOTO Ty3bIps; HaYamo 2-i
(ba3pl racTpyNALUU IMyTeM SMHUIpalud — (GOPMHUPOBAHKUE MEPBUYHOM MOJOCKU U MEPBUYHOTO
y3eIKa, 00pa3oBaHKE 3apOIBIIIEBOI ME30I€PMBI, TOJIOBHOTO OTPOCTKA M SHTOJEPMBI 3apObIIIIA.
OO0pa3oBaHue BHE3apOIbIILIEBON ME30ICPMBI.

NmmnanTtanus. XpoHosorus npotecca umiutantanuu. Juddepennrposka tpodoodiaacta
Ha MUTOTPOGOOIACT U CUHIMTHOTPO(DOOTACT. AKTUBAIMS CHHIMTHOTpodoOacTa. O6pa3oBaHue
JaKyH W WX COCIUHEHHWE C KPOBEHOCHBIMH COCYIaMH SHAOMETpHs. [ MCTHOTPOQHBIN THI
nuTanus. @opMupoBaHre NEPBUYHBIX U BTOPUYHBIX BOPCUH XOPHOHA.

HuddepenurpoBka  3apojbllmieBOM  Me307epMbl  (COMUTBHL,  HE(PPOTOHOTOMBI,
BUCIICPAJIbHBIM M TMapHeTalbHbIM JUCTKH CIUIAHXHOTOMA, SMOpPHOHAJIBHBIA B 1eiaoM). Poct
TOJIOBHOTO OTPOCTKa, oOpa3oBaHue Xopabl. DopMHUpOBaHHE HEPBHOM TPYyOKHM M HEPBHBIX
rpebHel, aCHHXPOHHOCTb Pa3BUTHS TOJIOBHOTO U KaylalbHOTO OTAeNoB. TynoBHIIHAS CKIIAJKa,
o0Opa3oBaHHe NEPBUYHON KHUIIKH.

JuddepeHurpoBka BHE3apPOJBIIIEBON ME30JepMbl  aNIAHTOMCA, AMHHOTHYECKOTO
My3BIPSL, )KEITOYHOTO MEIIKa, COSMHUTEIBHON HOXKKH, CII0S, TIOJACTHIAIONMETO TpodhobiacT.

@DakTopbl, BAUSIOIINE HAa Pa3BUTHE: T€HETUYECKHE, MATEPUHCKUE, BHEIIHNE (pajuariys,
aJIKOTOJIb, KypeHHe, HApKOTHKH, WH(MEKIUs, XUMHUYECKHE W JICKApCTBEHHBIC BEIIECTBA,
MEeCTULIUIBI U JIP.).
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