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COCTABUTEJINM:

N.JI.KpaBuoBa, 3aBenyromuil kapeapol THUCTOJOTHUU, HMUTOJOTHMH W 3MOPHOJIOTUU
yUpeKJIeHUsT  00pa3zoBaHusi  «['OMENbCKUM  TOCYHApCTBEHHBIA  MEIUIIMHCKUN
YHUBEPCUTET», KAHIUAAT MEIMIIUHCKAX HAYK, JOLECHT;

H.I''MansiieBa, nmomeHT Kadeapsl THUCTOJIOTHH, ITUTOJOTHA W SMOPHOJIOTHH
yuUpexJIeHus: o0pa3oBaHusi  «l'OMEIbCKUM  TOCYHApCTBEHHBIA  MEIUIIMHCKUN
YHUBEPCUTET», KAaHIUIAT OMOJIOTUYECKUX HAYK, TOIEHT

PEIHEH3EHTBI:
Kadenpa rucronmorud, UUTONOTMM U SMOPHOJOTUU YUPEXKACHHUS OOpa3oBaHUs
«I'pOIHEHCKHUI TOCYJapCTBEHHBIM MEIUIIUHCKU YHUBEPCUTETY;

T.M.CtynenukuHa, 3aBeayromuid  kadeapod  THUCTOJOTUU,  IUTOJOTHH |
HMOpPUOJIOTUN  yUpexkJeHusi oOpazoBanusi «benopycckuii  rocyaapCTBEHHBIM
MEIUIMHCKUN YHUBEPCUTET», KAHAUIAT MEAULIMHCKUX HAYK, JTOLIEHT

PEKOMEHJIOBAHA K YTBEPXKJIEHHUIO B KAYUECTBE TUIIOBOM:
Kadenpoit rucronoruu, LHUTONOTUUM M SMOPHOJOTUU YUPEXKACHHUS OO0pa3zoBaHUs
«I"oMenbCcKuii rocy1apCTBEHHBIN MEAUIIUHCKANA YHUBEPCUTET

(mportokon Ne 1 ot 21.01.2022);

HaydHo-MeTOmMYeCKHMM  COBETOM  yupexaeHus oOpa3oBaHus  «l omenbCKuii
roCy1apCTBEHHbBIM MENULIMHCKUN YHUBEPCUTET)
(mpotokom Ne2 ot 23.02.2022);

HaydHOo-MeTOIMYECKHMM COBETOM IO MEIUKO-TMAarHOCTUYECKOMY Jeny YueOHo-
METOJAMYECKOT0 OOBEIUHEHUS MO BBICIIEMY MEIUIIMHCKOMY, (papMaiieBTHYECKOMY
00pa3oBaHUIO

(mpotokoia Ne2 ot 28.02.2022)



INOACHUTEJBHASA 3AIINCKA

«l'ucronorusi, UMUTONOTUS, HMOpUONOTHS» — ydyeOHas  JUCHUILUIMHA
MOP(OJTOTUYECKOTO MOIYJISI, COAEpKAIasi CHCTEMAaTU3UPOBAHHBIC HAYYHBIC 3HAHUS
O Pa3BUTHH, CTPOCHUU U (DYHKIHIX KIETOK, TKAaHEH W OPraHOB OpPTaHW3Ma YeIOBEKa
Y KUBOTHBIX.

TunoBass ywyebHas mnporpamMma no yuyeOHOW guciuiuinHe «l'ucronorus,
LUTOJIOTHS, AMOPHOJIOTUS» pa3paboTaHa B COOTBETCTBUUM C 00pa3oBaTEIbHBIM
CTaHJAapTOM BBICIIEr0 00pa3oBaHMs M0 crenuaibHocTd 1-79 01 04 «Menuko-
JUAarHOCTUYECKOE  JEJNO», YTBEPKICHHBIM W  BBEICHHBIM B  JICHCTBUE
nocTaHoBiieHueM MuHucTepcTBa oOpa3zoBanust Pecriybnuku benapych ot
No  ; TumoBbIM y4eOHBIM IUIAHOM MO cneruaibHoctu 1-79 01 04 «Menuko-
auarHoctuaeckoe  meno»  (permcrpammonneidi  Ne L 79-1-008/mp-Tum.),
YTBEPXKJIECHHBIM TMEpPBBIM 3aMecTuTesieM MuHucTpa oOpa3zoBanusi PecnyOnuku
benapycs 30.06.2021.

[enp yueOHOW MUCHUIUIMHBI «I HMCTOJOTHS, LMTOJOTHS, IMOPHUOJOTHUS) —
dbopmupoBaHue 0a30Bol  mpodecCHoHaNBbHON  KOMIETCHIIMU ISl PEIICHUS
JIMarHOCTUYECKUX M HHBIX 3a7a4 NPOoQEeCcCHOHATBLHON NIESITEIbHOCTH Ha OCHOBE
3HAHUU 0 3aKOHOMEPHOCTSIX pa3BUTHS, MUKPOCKOTTMYECKON u
CyOMHUKPOCKOITUYECKOW OpPTaHMU3aIuu KIIETOK, TKaHEH W OPraHoB, KaK CTPYKTYpPHOMU
OCHOBBI UX (DYHKITMOHUPOBAHUS B OPTaHU3ME YEJIOBEKA.

3amaun  y4eOHOW JUCHUIUIMHBI «[ UCTOJIOTHS, IUTOJOTHS, SMOPHOJIOTHUSD)
COCTOSAT B (DOPMHUPOBAHMM Yy CTYJEHTOB HAyYHBIX 3HAHHN O 3aKOHOMEPHOCTSIX
CTPOCHMSI KJIETOK M TKAHEH OpraHu3Ma 4eJIOBEKa Ha OCHOBE MHUKPOCKOIHMYECKHUX,
YIBTPAMUKPOCKOTTMYECKUX u TPYTUX ATOTUCTOJIOTHYECKUX METOJI0B
UCCIICJIOBAHUS; OCHOBHBIX JTalax W OCOOEHHOCTAX SMOPHOHAIBLHOTO PAa3BUTHS
YeJI0BeKa; OCHOBHBIX ACTEKTaX MPOIECCOB IUTOreHEe3a, THCTOreHe3a U OpraHoreHesa;
MEXaHHU3Max TKaHEBOI'0 IOMEOCTa3a M €ro pPeryJssiiu; OCHOBHBIX 3aKOHOMEPHOCTSIX
(U3HOJOrMYECKON U pernapaTUBHON pereHepaldd TKaHEH U OPraHoOB; BO3PACTHBIX
U3MEHEHUSIX KJIETOK, TKaHEH M OpPTraHOB; MEXaHW3MaxX KJIETOYHOW JeTepMHUHAIMUA U
nuddepeHIUPOBKU; THUCTONEHETUYECKUX AaclleKTaX OIMyXOoJeBOM TpaHcpopmaiuu
KJIETOK W TKAaHEW, YMEHMA M HAaBBIKOB, HEOOXOIUMBIX JUIsI UACHTHU(PUKAIMH
THUCTOJIOTUYECKUX OOBEKTOB HAa MHUKpompernaparax U ux MophodyHKIIMOHATIHHOM
OIICHKHU W JIMaTHOCTUKHU 3a00JI€BaHUM.

3HaHUs, yMEHUS, HABBIKH, TTOJIYYCHHBIC MPY U3yUYCHUH YUEOHOU AUCIUTUIMHBI
«l'ucronorusi, MUTONOTHUS, IMOPUOJIOTHSY», HEOOXOAUMBI JJIS YCIIEITHOTO HU3y4YeHUS
CIenyoNuMX y4eOHbIX AucHuIUMH. «buonormdeckas xumus», «JlabopaTopHas
reMaTojorTus W KJIWHWYecKass 1uTojorus», «KinHudeckass HWMMYHOJIOTHS W
ajuieproyiorust»y  u - moayiei:  «llatomorus», «KnuHuueckas J1abopaTopHas
JIMarHOCTUKay, « DU3UOJIOTHIECKUN MOTYIIbY.

CtyaeHT, OCBOMBLIMH  coOJepkaHHe ydyeOHOro Mmarepuana  ydeOHOH
JTUCLUMIUIMHBL, JOJDKEH 00ajath cienyrome 06a30Bod  mpodeccruoHalbHON
KOMIIETCHIIUCH
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BIIK. Mcnonp30BaTh 3HaHUS O CTPOCHHHM OPraHM3Ma YEJIOBEKAa HA TKAHEBOM,
KJIETOYHOM U CYOKJIETOYHOM YpPOBHSX, YMOpUOTEHE3E YesoBeKa I HICHTU(PUKAIUN
TUCTOJIOTUYECKHUX 00BEKTOB Ha MHKPOIIpenaparax, aBaTh 170:¢
MOp(}HODYHKITMOHATIBHYIO XapaKTePUCTHKY.

B pesynprate u3ydeHus ydeOHOW NUCHUIUIMHBI «[MCTONOTHSA, IUTOIOTHS,
AMOPHOJIOTHUS» CTYJAEHT AOJHKEH

3HATh:

O0OBEKTBI U METOJIbI LIUTO-TUCTOJOTMYECKHUX UCCIIET0BAHNN;

OCOOEHHOCTH  yJIBTPACTPYKTYPHOTO CTpPOCHHS, (YHKIMH U BO3PACTHHIC
npeoOpa3oBaHusi OCHOBHBIX allapaToB KJIETKH B )KHBOM OPTaHU3ME;

oOlue  3aKOHOMEPHOCTH  MHMKPOCKOIMYECKOTO  CTPOCHMS,  (PYHKIUH,
VMCTOYHUKH PAa3BUTHS, BO3PACTHBIC U3MEHEHUS PA3JINYHBIX TUIIOB TKAHEM;

OCHOBBI pET€HEpALNK TKAHEW U MPEIENbl UX U3MEHUUBOCTH;

OCOOEHHOCTH TKaHEBOI'O COCTaBa M MPOCTPAHCTBEHHBIE B3aMMOOTHOILEHUS
TKaHEW B COCTABE OPTraHOB TEJIa YEIOBEKA;

oO1Ire 3aKOHOMEPHOCTU M ATalbl SMOPUOTE€HE3a, MEXaHU3Mbl TUCTOTEHE3a U
OpraHOT€HE3a YEJIOBEKa;

YMETh:

JUArHOCTUPOBAaTh CTPYKTYpPHBIE 3JEMEHThl KIETOK M TKaHeil B COCTaBe
OpraHoOB MPU MHUKPOCKONMHYECKOM HCCIEIOBAHUH OMOICHMHOIO U ONEPALMOHHOIO
MaTepHuaia, OpUEHTUPOBATHCA B UX (YHKIIMOHAJIBHOM Ha3HAUEHUH;

paci(ppoBBIBATH ANEKTPOHOIPAMMBI KJIETOK M HEKJIETOYHBIX CTPYKTYp
TKaHEW U OPTaHOB;

BIIAJICTh:

METOJaMU FUCTOJIOTUYECKON TEXHUKUY;

MPAaKTUUYECKMMH HaBbIKAMU JUATHOCTUKH KJIETOUYHBIX U TKAHEBBIX CTPYKTYD;

TUCTOJIOTUYECKONM  TEPMUHOJOTMEM UM TUCTOJOTMYECKUM  MOHATHUHUHBIM
anmapaToM.

B pamkax oOpa3oBaTelbHOTO mpolecca Mo y4eOHOM NWMCUUIUIMHE CTYAEHT
JOJDKEH MPUOOPECTH TEOPETHUUECKHE 3HAHMS, MPAKTUYECKUE YMEHHUsSI UM HaBBIKH, a
TAK)K€ Ppa3BUTh CBOM I[IEHHOCTHO-JIMYHOCTHBIM W  JYXOBHBIM MOTEHIMAJ,
chopMHpOBATh KauecTBA MAaTPUOTA U TpaXKJaHUHA, TOTOBOIO K aKTUBHOMY Y4aCTHIO
B 9KOHOMHYECKOM, MPOU3BOJCTBEHHOM, COLMAIBHO-KYJIBTYPHOW MU OOIIECTBEHHOM
JKU3HU CTPaHBI.

Bcero Ha usydyeHue AUCHUIUIMHBL «I UCTOJIOTHS, LUTOJIOTHS, SMOPHUOIOTHSY
orBoautTcs 324 akaneMHueckux 4aca, u3 HuX 174 aygutopHbix u 150 uacos
CaMOCTOSITENIbHOM paboThI CTYIEHTA.

Pexomenmyembie (opmbl TeKyiiel arrectanuu: 3a4eT (2 cemecTp), dK3aMeH
(3 cemectp).
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INPUMEPHBIA TEMATUUYECKHWUM IJIAH

[IpumepHoe
Bcero pacnpeieneHue
HaumenoBanue pasznena (Tembl) ayJUTOPHBIX|  AyIUTOPHBIX YaCOB IO
9acoB BHUJIIAM 3aHATHN
JEKIUU | TPAKTHYECKUE

1. O0beKTBI U METO/IbI HCCJIeI0BAHMI 6 2 4
2. OCHOBBI IUTOJIOTUH 10 2 8
3. DmOpuoJiorus 20 2 18
4. O0u1asi rUCTOJIOTUSA 42 8 34
4.1. OcHOBHBIC TOHATHSA YYCHHS O TKaHSX.
OnuTenuanbHble TKaHU. JKene3sl 7 2 5
4.2.KpoBp u gmumda. KposerBopenue.
KneTounbsle 0CHOBBI UMMYHHUTETA 12 2 10
4.3. CoenMHUTENbHBIE TKAHU 11 1 10
4.4, MplllieuyHpIe TKAaHA 7 2 5
4.5. HepBHas TKaHb 5 1 4
5. YacTHasi THCTOJIOTHsI 96 16 80
5.1. HepBHas cucrema 6 1 5
5.2. Cencopnas cuctema 10 2 8
5.3. CepaedyHo-cocyiucTasi CUCTEMA 6 1 5
5.4. Cucrema oOpraHoB KpOBETBOPEHHUS W
HMMYHHOH 3aIlUThHI 11 1 10
5.5. DHIOKpPUHHAS CHCTEMA 10 2 8
5.6. [TuneBapuTenpHas cuctema 19 3 16
5.7. JlpixaTenbpHas cucTema. 5 1 4
5.8. Koxa u ee mpou3BOHBIC 5 1 4
5.9. MoueBbIaEIUTENBHASA CUCTEMA 6 2 4
5.10. PenponykTuBHas cuctemMa 12 2 10
5.11. IlpuHIMTIBI TUATHOCTUKU
THCTOJIOTHYECKHUX MPEnapaToB U
AJIIEKTPOHOTpaMM 6 — 6
Bcero 174 30 144

COILEPKAHUE YYEBHOI'O MATEPHUAJIA

1. O0BbeKTBI M MeTOABI HCCJae10BAHUNT

[IpuGopel: caHHBIC, POTAIMOHHBIC, BHUOPAIMOHHBIE KOMITBIOTEPHU30BAHHBIC
MUKPOTOMBI, YJIbTPAMUKPOTOMBI, KPHOCTAaThl, aBTOMAaTU3UPOBAHHBIE MOJYJIbHBIC
TKaHEBBIE TIPOIIECCOPHI, THUCTOIMOEIIEPH, AaBTOMATUYECKHE YCTPOMCTBA IS
OKpalllMBaHMUs CPE30B M Ma3KOB, POOOTHM3UPOBAHHBIE KaBepchurmepbl. CBETOBBIC
MUKPOCKOIIBI —  CBETOONTHYECKHE, (pa30BO-KOHTPACTHBIC, UHTEPPEPEHIIMOHHBIE,
JIOMUHECLICHTHBIC,  yIbTpadUOJETOBbIE,  MOJSAPU3AIMOHHBIC, PEHTTEHOBCKHUE,
Ja3epHble, CKaHUpyloUMe, KOH(POKAJIbHbIC. DJIEKTPOHHBIE MHUKPOCKOMBI  —
npocBeuuBaroiye, ckanupytomue. LutocnekrpodoToMeTpbl, KOMIbIOTEPHBIE
aHaJIM3aTOPhI MpenapaToB.




OcHOBHBIE OOBEKTHI THUCTOJIOTMUECKUX HWCCIEAOBAHUI: Ma30K, OTIEYaTOK,
TOTAJIbHBIA TIpenapar, TOHKHUW Cpe3 opraHa, IUJICHOYHBIM Tpernapar, ITyHKTAT,
ouornrar.

Oranbl  UM3rOTOBJIEHUS MpenaparoB Il CBETOBOM M 3JIEKTPOHHOU
MUKpockonuu. Bastue (3a6op) marepuana. CriocoObl QuKcalui MHKPOOOBEKTOB.
Herunpatarust 06pasioB. CriocoObl yIITOTHEHUS (3aUMBKH). MI3roTOBIEHNE TOHKUX U
CBEPXTOHKHX CPE30B C MCIOJb30BaHUEM PA3IMYHBIX BUAOB MUKPOTOMOB. CyIIHOCTb
U METOJIbl OKpPacCKM MHKpPOIIPENapaTOB M WX 3aKIIOUEHHs B Oanb3aM, CMOJIbI,
YKEJIaTHH.

MeTopI U3rOTOBIICHHS MPENapaToB AJsi CBETOBOM, aBTOpaAUOrpaduueckoit u
AJIIEKTPOHHON MHUKPOCKOMUU. ['MCTOXMUMHUECKHI METOJ, UMMYHOTMCTOXUMUYECKHUM
MeTo/, paauoaBTorpadus, QPAKIMOHUPOBAHUE KJIETOYHOTO COACPKUMOIO C
MOMOIIBIO YIBTPALICHTPUDYTUPOBAHUS.

CgeroBas MUKPOCKOTIHS, (ha30BO-KOHTpACTHAS MHUKPOCKOTIUS,
uHTEpPEPEHIIMOHHbIE MUKPOCKOTIUS, JFOMUHECLICHTHAs MHUKPOCKOTIUS,
yibTpaduoaeToBasi MUKPOCKOIUS, TOJISIPU3AIIMOHHAST MUKPOCKOIHS, PEHTT€HOBCKAs
MUKPOCKOIHUS, J1a3epHasi CKAHUPYIOIIAsi KOH(POKaIbHAsi MUKPOCKONUS. DJIEKTPOHHAS
MUKPOCKOTIUS (TPAHCMHUCCUOHHAS U CKaHUPYIoIas), Kpuoppakrorpadusi.

Metoabl UcClIeIOBaHMS JKUBBIX KJIETOK — KyJIbTYpbl TKaHEW BHE- U BHYTPHU
OpraHu3Ma, KIIOHUPOBAHKE, THOPUIU3ALIMS KIETOK, IPUKU3HEHHAS! OKPACKA.

KonuyecTBeHHbIE METOABI  MCCIEIOBAaHUSA, METOJAbl HCCIEJOBaHUS B
AMOPHUOIOTUH (CEpUIMHBIE CPE3BI, IIIACTUYECKAsT PEKOHCTPYKILMS 3MOPHUOIOTHYECKUX
00BEKTOB, METO/bI ONPEEICHUS BO3pacTa SMOPHUOHA).

[udpoBoe mukpodororpadupoBanue. AHanoroBeie cuctembl, [ludposbie
TEJICBU3UOHHBIE CUCTEMBI, IU(pOBbIe QoToamnmnaparsl, ckaHepbsl. KoinuecTBeHHbIE
METO/Ibl HCCIEOBAaHUS —  pyYHas W aBTOMATH3UpOBaHHAs MoOphoMETpus,
UTOGOTOMETPHUS, IJICKTPOHHAsT  MUKPODOTOMETpHUS,  CHEKTpodIyopoMeTpus,
JICHCUTOMETPHUS, KOMITBIOTEPHBIN aHATTN3 NU300PaKECHHUS.

2. OCHOBBI HUTOJIOTUH

[IpeameT W 3agaud IUTOJOTUHM, MECTO B CHUCTEME MEIUKO-OMOJOTHMYECKHX
HayK. HajkneTrouHble W TOCTKJIETOYHBIE CTPYKTYpbl. MEXKIETOYHOE BELIECTBO.
OOmasi opraHu3anMs XUBOTHBIX KIJIETOK: MOBEPXHOCTHBIM ammapar, LHUTOIa3Ma,
anpo. B3aumocBs3b QopMbI M pa3MEpoOB KIETOK € HUX (DYHKIMOHAJIBHOM
CIIeLiMaaIu3aluei.

MeMOpaHHbIi PUHIKIT OpraHu3aluu KJIeTOK. bruonornyeckas MmemOpaHa Kak
CTPYKTYpHasi OCHOBA U3HEAEATEIbHOCTU KIIETOK, MOJICKYJISIpHAasi OpraHu3alus U
ocHOBHbIe  (yHKIMH. [lOBEepXHOCTHBIM  ammapaT KJIETKUA. XapaKTepUCTHKa
M1a3MOJIEMMBI, HAJMEMOpPaHHOTO CJIosl  (TJIMKOKAJMKCa) MW MOJMEMOPAHHOTO
(KOPTUKAJILHOT0) KOMILJIEKCa.

CTpyKTypHBIE = OCHOBBI ~ MEXaHHU3MOB  OapbepHOM,  pEIENTOPHOW W
TpaHCHopTHOM  (QyHKIMM  TIa3MonemMmbl.  [{uTopenentopsl  (MMOBEPXHOCTHEIE,
s/IepHBbIC, IUTOIJIA3MATUUECKHE), KIacCU(UKAIUs, CTPYKTYpHO-(GYHKIIMOHATHHAS
XapakTepucThKa. MexaHu3Mbl TpaHCMEMOPAHHOTO TpaHcnopTa BemiecTB. [Iporecch
9HAO- U AK301MTO3a. MEXKIETOUHbIE B3aMMOJIEUCTBHS (IUCTAHTHBIE, KOHTAKTHBIE).
MexkneTounble COeIMHEHMsS] (KOHTAaKThl): TPOCThIE M  CJIOXHbIE (TJIOTHBIE;



CUEIUISAIONINE: PA3JIMYHbIE BUABI IECMOCOM, MOJYAECMOCOMBI; KOMMYHUKAIIUOHHBIE!
HEKCYChI, CHHAIICHI).

OCHOBHBIE KOMITIOHEHTHI IUTOIJIA3Mbl — OPraHEJUIbl, BKJIIOUEHHS, THAJIOIIa3Ma
(maTpukc). I'mamoruiazma, (U3UMKO-XMMUYECKUE CBOMCTBA, pOJb B KIETOYHOM
MeTaboIn3Me.

Opranemisl: onpeaenenne, kiaccudukanusa. Opraneiisl 00Iero 3HaYCHUs U
CHeuaabHOro 3HaueHus. MemOpaHHble OpraHesuibl (TpaHyJisipHas U arpaHyJisipHas
OHJAOIIa3MATHYECKasi CeTh, KOMIUIEKC [OfMbIKHM, JIM30COMBI, MEPOKCHCOMBI,
MUTOXOH/IPUH): MHKPOCKOITMYECKOE, CYOMUKPOCKOIIMYECKOE CTPOSHUE U (PYHKIUH.
HememOpanusie opranemibl. PHOOCOMBI: cTpOo€HHE, XUMUYECKHI cOCTaB, (yHKIUH.
buocunTe3 kiaeTounbix 0enkoB. LlenTpuonu: ctpoeHue, GyHKIIMU B pa3Hble MOMEHTHI
KJIETOYHOTO IIUKJIA.

OuOpwIsipHbIE  CTPYKTYpbl  LUTOMIa3Mbl.  OCHOBHBIE  KOMITIOHEHTBI
nuTOoCcKeneTa. MUKpOTpyOOUKH, MPOMEXKYTOUHbIE (PMIAMEHThI, MUKPO(PUIAMEHTHI:
CTpPOEHHE, XMMUUYECKUN COCTaB U (PyHKIIMOHAJIbHAS XapaKTEePUCTHKA.

Oprasesuisl CIENHAIBHOTO 3HAYEHUs. MUKPOBOPCUHKH, peCHUYKHU. JKryTHkw,
TOHOPUOPUIUIBI, MUOGUOPHILIBI, HEUPOYUOPHILIBI: CTpOCHHE U (DYHKIIMOHAIBHOE
3HAYEHHUE B CIICHIMAIM3UPOBAHHBIX KJIETKaX.

Bxitouenusi, onpeneneHue, Kiaccu(uKaius, 3Ha4eHUE B KU3HEACSATEIbHOCTH
KJIETOK, CTPO€HUE U XUMHYECKUI COCTaB.

Anpo. Ponb sinpa B KU3HEAEITEIBHOCTU KIETKH, B XPaHEHUU U Iepeaaye
reHetuueckoil mHpopmanuu. [lomumopdusm saep. SAaepHO-UUTOIIIa3MaTHYECKOE
OTHOUIEHUE KaK IOKa3zaTellb (PYHKIMOHAIBHOIO COCTOSIHUS KJIETOK. OCHOBHBIE
KOMIIOHEHTHI siJpa: siAepHas o0oJjiouka (KapuojemMma), XpPOMAaTUH, SIPBILIKO,
KapuoIuiazmMa (HyKJIeoria3ma).

SAnepuas obGonouka — MopdodyHKIHOHATBHAS XapakTepuctuka. Komrmiekce
saaepHoil mopbl. CTpoeHMe U (QYHKIMHM, B3aUMOCBS3b C METa0OJIMYECKOM
aKTUBHOCTbIO KJIETKH. Poiib siiepHON MeMOpaHbl B MpoIleccax HOBOOOpPA3OBaHUS
KJICTOYHBIX MEMOpaH.

Kapuonnazma, pu3nko-XxuMHUeCKUil cOCTaB, (PyHKIUU.

XpoMaTHH: CTPYKTypa, MOJEKYISPHO-XUMHUYECKash OpraHu3alus U pojib B
KU3ZHENIEATEIbHOCTH KJIETOK. Buabsl xpomaTuHa: 3yxpoMatuH (Auddy3HbId) H
reTepoXpoMaTuH (KOHAECHCUPOBAHHBIN). XapaKTepUCTUKAa XPOMATUHOBBIX (PUOPUILI.
[lonsiTue 0 HyKJI€eOCOMaxX, MEXaHW3Mbl W YPOBHHM KOMIAKTHU3AIMK XpOMAaTHHA.
Crpoenne xpomocomsl. [lonoBoit xpomatus. Kapuorumn.

SnpeIIKO,  SAPBIMIKOBBIA ~ OPraHU3aTOp: CTPOEHUE, POJb B  CHHTE3E
pUOOHYKIIEHHOBON KUCTOTHI U (hopmupoBannu pubocoM. CTPYKTYpHBIE OCHOBBI
CeKpelMu B KJeTKe. B3ammojneicTBue opraHeil KJIETKHM IMpPHU CHHTE3€ OENKOB U
HEOEIKOBBIX BELIECTB.

JKuzHeHHbIH (KJIETOYHBIM) LMK KJIeTOK. Mwurtotndeckuii mukia. Ilepuomabl
(uaTepdaza m muto3). Omnpenenenue, coaepxanue 3tamnoB. L{urorenes. Ilepuosst
uHTep(da3pl U UX XapakTepucThka. UyBCTBUTEIBHOCTh KJIETOK B Pa3HbIE MEPHOIbI
MUTOTHYECKOTO IUKJIa K BO3JIEUCTBUIO (PU3UKO-XUMHUUYECKHUX (DAKTOPOB.

Penponykuus KI€TOK M KIETOYHBIX CTPYKTYp. Mwuto3. da3el MUTO3a U €r0
MEXaHHU3MBI.



OHJIOMUTO3, ONpeneseHUue, OCHOBHBbIE (HOPMBbI (TIOJUTEHUS, TMOJIUILIOUIMS,
MHOTOSI/ICPHbIE  KJIETKH), Ouoiormuyeckoe 3HaueHue. [loHSATHE O MIIOUIHOCTH.
MexaHu3Mbl 3HAOMUTO3a, PYHKIIMOHAILHOE 3HAYEHUE.

Meii03, 0coOeHHOCTH U OMOJIOTHUYECKOE 3HAUCHUE.

PeakTuBHBIE CBOKCTBA KIETOK U AN TALIUSL.

[IpencraBienuss 0 KOMIEHCAMM M JCKOMIICHCAIlMM HA KJIETOYHOM U
CyOKJICTOYHOM ypOBHAX TIpU BO3JACHCTBHHM  (DU3UYCCKUX, XUMUYCCKUX U
ouosiornueckux (QakropoB. duzmonoruyeckas U penapaTuBHAs pPEreHepalus Ha
KJIETOYHOM M BHYTPUKJIETOUHOM YPOBHSIX: CYIIHOCTh M MEXaHHU3MBbI. | unepmiasus u
runepTpodus.

Bo3pactHbie ~ u3MEHEHHMs ~ KJIETOK:  THUIBI  CTapeHUs,  MEXaHU3MBbI,
Mopdosnoruueckue npuzHaku. CTapeHue KIETOYHBIX KOMIIOHEHTOB (MeMOpaH, siep,
opraHeut). MoJjekyJIsIpHO-TeHEeTHYeCKasi TEOpUs CTapeHUSI.

Tunel ruenu KIETKH: HEKPO3 M anmonTo3 (3amporpaMMUpOBaHHAs KJIETOYHAs
rubenp). CXOoACTBO W OTJIMYMS  HEKpO3a M alonTo3a,  MEXaHU3MBI,
00111e0M0JIOTUYECKOE U MEUIIMHCKOE 3HAUEHHE.

3. IMOpuoIOorUst

OmOpuosiorust  venmoBeka. llenb W 3amaym SMOpPHOJOTMM  YEJIOBEKa.
OMOpuUOIOTUST MJIEKOMUTAIONIMX KAaK OCHOBAa IS TMOHMMAaHUS OCOOCHHOCTEH
AMOpPHOHATIBHOTO pa3BUTUA 4YesnoBeka. (COOTHOLIEHHWE OHTO- U (pUiIoreHesa.
[IpencraBnenne O OHOJOTMYECKHX NIPOLIECCAX, JIEKAINIMX B OCHOBE pPAa3BUTHUA
3apojpiia  (COCTaBHBIX ~ KOMIIOHEHTAX  Pa3BUTHS):  MHAYKIUS,  aare3us,
neTepMUHaIMs, npoaudepanus, MUTpalus KIETOK, pocT, uddepeHuupoBKa,
CHeIaIn3allis, KICTOYHbIC B3aUMOICUCTBHS, PU3UOTIOTHYECKasi THOEIb KIIETOK.

OcHOBHBIE ATambl SMOPHOTEHE3a YENIOBEKa: OIUIOJOTBOpPEHHE, IpoOJIeHUE,
VMMILIAHTAIUS, TaCTPYJISALMS, THCTO- U OPTaHOTEHE3.

[Iporenes. MopdodyHKIIMOHATbHAS XapaKTEPUCTUKA TOJOBBIX KJIETOK. Poib
g/pa U IUTOIUIa3Mbl B Tepenaye HacleAcTBeHHON uH@opmanuu. CriepMaToreHes.
OBorenes. CpaBHUTENbHAS XapaKTEPUCTHKA.

OmoOpuorene3. OIIoAOTBOpEHHE, €ro OUOJIOTHYECKoe 3HaueHue. Poib
CIIepMaToO30Mla M SMUEKJIETKM B  MPOLECCE€  OIIOAOTBOpeHHs.  Dasbl
OIUIOAOTBOpPEeHUs.  JucraHTHOE  B3aMMOJEHCTBUME  (XEMOTAaKCHC, PEOTaKCHC,
kananuranus). KoHTakTHOe B3auMozeicTBHE (aKpOCOMHAsI PEaKIUs, KOPTUKAJIbHAs
peakuus, MexaHu3Mbl Osokanbl noiucnepmuu). Cunramus. CUHKapuOH. 3UTOTa.
CrtpoeHnue 3uUroThl, ontudeckas auddepeHunpoBKa u 0J1acTOMEpHas JAeTepMUHALIMS.
HckyccTBeHHas MHCEMHUHAIMS, SKCTPAKOPHIOPAIBHOE OIJI0I0TBOPEHHE.

Hpo6nenne. Tun u MexaHu3Mbl APOOJICHUS 3apOJIbIIIA YEJIOBEKa. X POHOJIOTHUS
mpoiiecca. 3HaueHHe 000JIOUKH OTUIOA0TBOpeHUs. biactomepsl, uX XapakTepucTUKa
u B3aumojeincTBus. Mopyma. brnacrorucra: amOpuobnact u tpodobaact. Craaus
cBOOOIHOM OJACTOLHUCTHI.

OcobeHHOCTH ~ WMIUIAHTAIlMM Y  4YeloBeka.  Anre3wsi,  WHBa3uf.
Huddepennupoka Tpodobmacta (tmroTpododiact, cumiutactorpododIact).
dopMupoBaHUE TEPBUYHBIX M BTOPUYHBIX BOpcUH. (CMeHa THWIIOB TUTaHUS
(rurctroTpodHbIN, TeMaToTpOodHBIN). MI3MEeHEeHUs CIM3UCTON O000JIO0UKH MATKU TMPU
UMILTAaHTAIUH.



lacTpynsaums. XapakTepUCTUKA M 3HAYECHHE, MEXAHU3MBbl TaCTPYJISLUHA Y
3apojbla uenoBeka. IlepBas daza ractpynsuum — nenamuHanus (oOpa3oBaHHe
smubIacta U runobnacra). @opMupoBaHUE BHE3APOIBIIIICBON ME30epMbI, XOPHUOHA,
aMHUOTHUYECKON HOKKU, aMHUOHA, KEITOYHOT0 Melika. Bropas ¢daza ractpynsanuu —
murpanusa. PopmMupoBaHHME IEPBUYHOM IIOJIOCKM M NEPBUYHOrO ysenka. Kapra
IPE3yMOTUBHBIX 30H. Mexanu3zMbpl wMurpauud. OOpa3oBaHHE  3apOJABILIEBOM
DHTOJIEPMBI, SKTOJAEPMBI, ME30JePMBI, XOpAbl. [ icToTUIMYecKas nuddepeHnrpoBKa.

JuddepeHnrpoBKa 3apo/IbIIIEeBbIX JIUCTKOB, 00pa30BaHUE OCEBOI0 KOMILJIEKCA
3a4atkoB (HoToreHes). {uddepenuupoBka skToaepMbl: HeWpysauus (oOpa3zoBaHue
TaHTJIMO3HBIX IUTACTHHOK, IUIAKOJ M HEPBHOW TpPYyOKH), KOXKHAs JKToJAepMa,
npexopaaibHas IUIACTUHKA, BHe3apojplieBas »kroaepMa. uddepenunponka
DHTOJIEPMBI:  (POPMHUPOBAHUE TYJIOBHUINHONW CKJIAJKW, OOpa3oBaHUE KUILIECYHOU
SHTOAEPMBI 3apOJbIllla U BHE3aPOABIIIEBON SHTOAEPMBI aJUIAHTOUCA M KEITOYHOTO
menika. JuddepeHmpoBka Me30/IepMbl: COMUTHI, HEHPOTOHOTOM, MAPUETAILHBIN U
BHUCIIEPAJIBHBIN JIMCTKH CIJIAHXHOTOMA, BHE3apOJbIIIEBast Me3oaepMa. Me3eHxuma.
['ucto- u opraHoreHe3. BO3HMKHOBEHHWE TKaHEW M OpPraHOB Ha OCHOBE
mupdepeHIranuy  KIETOK 3MOPHUOHABHBIX 3a4aTKOB. (COOTHOILIEHWE IPOIECCOB
TUCTOT€HE3a U OPraHOreHe3a, MOHSATHE 0 MOP(OTEeHEE.

[TpoBH30OpHBIE (BHE3apOJIBINIEBbIC) OpraHbl. XOPHUOH, aMHHOH, >KCITOYHBIN
MEILIOK, aJUIaHTOMC, MYMOYHBIA KaHATUK, IJIalleHTa: oOpa3oBaHUE, CTPOEHUE U
dbyHkImoHanpHOE 3HaYeHue. [lepuoapl pa3Butus xopruoHa. MatepuHcKas U TUI0IHAs
yactu 1ianeHTel. KoTtunenonsl. ®ubpunousa. I'emarto-mianieHTapHbli Oapbep.
N3meHeHus sHAOMETpUS TTpU OEPEMEHHOCTH, TIJI0IHBIE 000JIOYKHU.

[Tonsitue 0 GyHKIMOHATBHOM CHCTEME «MaTh — IJI0/1». KpuTnueckue nepuo bl
pa3BUTHUS, X MPUYMHHAS OCHOBA (JE€TEPMUHAIMS HOBBIX ATAllOB Pa3BUTHUS, CMEHA
TUIIOB TPO(PHUKH, CMEHA MEXaHHW3MOB PEryJIALUH, 3aMEUICHHUE IMPOIECCOB POCTA).
BrnusHue 5Kk30- W 3HAOTEHHBIX (aKTOpOB Ha pasBuTHe. [IpuyuHBI aHOMAIMl U
YPOJICTB. 3HaUCHHE YIMOPHOJIOTHH JIJIT MEIUIUHBI,

4. O0masi TMCTOJIOTUs

4.1. OcHOBHbIe NOHAATHS Y4YeHHS] 0 TKAHAX. JNHUTEIHAIbHbIE TKAHU.
Keaesbl

Tkanb  Kak  ypOBEHb  CTPYKTYPHO-(DYHKIIMOHAJIBLHON  OpraHu3aiuu
MHOTOKJIETOYHBIX OPTraHU3MOB, OIpe/eeHre, MPOUCXO0XKICHUE U OOIIMe TPUHIUTIBI
opraHu3anuu. EjavHas KOHUENIMS SBOJIIOLMOHHOTO pa3BUTHA TKaHEeW. Twurbl
TKaHEBBIX CHCTEM M UX OCHOBHBIE CBOMCTBa. KileTkn — Bemylue 3JeMEHThl TKaHHU.
HanxnerouHsle U MOCTKIIETOYHBIE CTPYKTYPBl. MexkneTouHoe BemecTBo. [lonsatus o
CTBOJIOBBIX KJIETKaX, O KJIETOYHOM THIIE, TyJie, KIETOYHBIX MOMYJISIUAX,
muddeponax, kioHax. TkaHeBOM ToMeocTas u ero perysus. CUCTeMo0Opa3yroIue
dakTopel TKaHU. BoccTaHOBHUTENBbHBIE CIIOCOOHOCTH TKaHEH: (PU3MOIOTHYECKas
pereHepanys B OOHOBISIONIMXCSA, PACTYIIMX U CTAIlMOHAPHBIX KIETOYHBIX
nonyJsiuax. PenapatuBHas peredepanus. KommneHcaTOpHO-TIPUCTIOCOOUTENBHBIE U
aJanTalMOHHbICE M3MEHEHUs TKaHeu. lIpenenbl M3MEHYMBOCTH TKAHEW, MOHATHE O
MeTtamiazud. MopdodyHKIIMOHaIbHAs, OHTO(MUIOTCHETHYECKAsT KiaccuPuKaum
TKaHEH.
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OnurenuanbHble TKaHU. OCHOBHbIE (YHKIMOHAIbHBIE TPYIIbl SMUTEIUEB.
O6mast MmophodyHKIMOHATBHAS XapaKTePUCTUKA IMUTEINATBHBIX TKaHEH B CBSI3H C
WX TOrpaHUYHbIM  ToJIokeHHueM. MopdodyHKimoHanbHas  Ki1acCUpUKAIMU
snuTenueB. [HWcToreHes  smUTENUaNbHBIX  TKaHedl.  OHTOdUIOreHeTHUecKas
KJIacCUpUKAMU TKaHeW. MEXKKICTOYHbIE CBSI3M B OJIUTEIHAIBHBIX TKaHSX.
[TomsipaOCTh. OCOOCHHOCTH CTpOCHMS 0a3aNbHONW W aMKaIbHOW dacTed (Oa3abHas
UCYCPUYCHHOCTh, MHKPOBOPCHHKH, PECHWYKH). L[ATOKEpaTHHBI Kak MapKephl
pPa3TUYHBIX BHJIOB DJIUTEIUEB. YIBTPACTPYKTYypHAsl oOpraHu3amus W (QyHKIUH
0a3anbpHON MeMOpaHbI.

Jlokanu3arusi, cTpoeHrue U GyHKIMOHATBHBICE OCOOCHHOCTH Pa3JIMYHBIX BHIOB
MMOKPOBHBIX 3MUTENNEB. OAHOCIOWHBIE U MHOTOCJOWHBIE AnuTenuu. CTpyKTypHO-
GbyHKUIHOHATBHAS OpraHU3aIUsl COCYAUCTOr0 HAOTENUsl. MHOTOPSIHBIN STTUTEIHM.
MHOroCiIoNHbI HEOPOTOBEBAOIIUM M OPOrOBEBAOIIMN SnUTENUU. llepexoaHbii
snutenuit. dusnosioruyeckas pereHeparys, JIOKalu3alus W pPojib KaMOMaJIbHBIX
KJIETOK, BIIUSHHE ITUTOKUHOB W KEWUJIOHOB, CKOPOCTh OOHOBiIeHUS AuddHEpOoHOB
AIUTEIMOUUTOB. PenapaTuBHas pereHepanusi.

XKenezucteii snutenuid. OCOOEHHOCTH CTPOECHHSI CEKPETOPHBIX KIIETOK.
CexperopHblid IUMKJI. MeXaHu3M BBIBEICHHs ceKpera. JKenmes3bl, MX CTpPOCHHE H
NPUHIUOBL KJIAaCCU(UKAIMU: IO PACHOJI0KEHUI0 OTHOCHTEIBHO SIUTEIHAIBHOIO
IIJJACTa, TIO HAIPABJICHUIO BBIBEICHUS CEKPETA, N0 XMUMHYECKOMY COCTABY CEKpETa.
Pa3Butue xene3. Knaccudukaius 3K30KpHHHBIX >Kelie3, OCOOCHHOCTU CTPOCHHUS
KOHLIEBBIX OTJEJIOB U BBIBOJHBIX MPOTOKOB. DHAOKPUHHBIE Kelie3bl. Pereneparus.
JKenesa xak opras.

4.2. KpoBb u siumpa. KpoBerBopenue. KiieTounble 0CHOBbI HMMYHHTETA

O6mras mopdodyHKIIMOHANIbHAS XapaKTePUCTUKA TKaHEH BHYTPEHHEH Cpesbl.
['omeocTas kak riaBHOE CBOMCTBO.

KpoBb, coctaB, ocHoBHbIe (yHKIMH. [11a3ma, (U3HMKO-XUMHUYECKHI COCTaB.
@OpMEHHBIE 3JIEMEHTBHI KPOBH: JICMKOLMWTHI, 3PUTPOLUUTHI U KPOBSIHBIE IJIACTUHKHU
(tpomOonuthl). I'emorpamma u neiikornutapHaas gopmyna. Bo3pacTHeie U MOJOBBIE
0COOEHHOCTH KpOBH. [IpUroTOBIEHNE U OKpaIlIMBaHUE MAa3KOB KPOBHU. AHAJIN3 KPOBU
U €ro poJib B KIIMHUYECKOH J1a00paTOPHOM TUAarHOCTHUKE.

Oputpouutsl. Knaccudukamus no pasmepam, GopMe M CTENEHH 3PEIOCTH.
OcoOEHHOCTH CTPOEHHUSI, MPOAOJKUTENBHOCTh KU3HHU, (YyHKUUU. ['pynmbl KpoBH.
Pesyc — ¢akrop. I'emornobun u ero Buabl. CKOPOCTh OCENAHUS SPUTPOIUTOB.
PeTukysouursl.

Jleitkorutel. OOIIas xapakTepucTHKa U Mopdoiorudeckas Kiaccu(ukaus.
['panynonutel: HeWTpodhunasl, ©O6a3zodwuisl, 303uHOPMIBL.  Pa3smepsr, ¢dopma,
COJIEp>)KaHUE B KPOBU, OCOOEHHOCTH CTPOCHHUS, OCHOBHBbIE (DYHKIIMHU. ATPaHyJIOLUTHI
— MoOHOUUTHL, JuMdouuTsl. KomuyecTBo, pa3Mepbl, OCOOCHHOCTH CTPOECHHUS,
ocHoBHbIE (yHKIMH. [Togcuer neikoruTapHoi GOPMYIIBI U €€ aHAIN3.

KpoBsHbie TutacTHHKY (TPOMOOIHUTHI), pa3Mepbl, CTpoeHue, QyHKITUU.

Jlnmda. JIumpornnazma u popmennbie 3aemMeHThI. CBSI3b C KPOBBIO, TTOHSTHE O
PELUPKYIISIIUHI JIUMQPOLIUTOB.

[TonsiTue 0 PU3NONOTUUECKON pereHepali KPOBH.
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I'eMon033, OCHOBHBIEC MOHATUSL U TEPMUHBI, 3HaueHUE. KpOBETBOPHBIE TKAHMU:
peTUKyJspHasi, MuUEJIouaHas, JuMmdouaHas, coctraB U  QyHKuuud. Pomb
MHUKPOOKPYEHHUS Il Pa3BUTHUS TEMOMO3TUUECKUX KJIETOK. Peryamnus remonossa u
UMMYyHOMO033a. Pa3zBuTre KpoBH Kak TKaHH (AMOPHOHAJIBHBIN reMOI033).

[TocToMOpHOHANBHBIIT  TeMOMO33 W UMMYHOMNo33.  Dusnonoruueckas
pereHepanys KpoBU. YHHUTapHAs TEOPHsI KpPOBETBOpPEHUs. Kiacchl reMonosTH4ecKux
aneMeHTOB. CTBOJIOBBIE W IOJYCTBOJOBBIE KIIETKH, CBOMCTBa M POJIb, METOJbI
onpenenenus. [lonstue o komonueoOpazyromux eauHunax (KOE) kierok kpoBw.
Huddepenuupyromuecs U co3pesatonue kKiaeTku. Llutodusmonorus u oCHOBHBIC
COOBITHS IPUTPOI033a, TPAHYIOLMTOII033a, MOHOLIUTOI033a, TPOMOOLIUTON033A.

OcobeHHocTr TUM(BOIUTONO33a U €ro pojb B (POPMUPOBAHMM WMMYHHUTETA.
OnpeneneHne UMMyHUTETa U ero Buibl. [loHsATHE 00 aHTHreHax W aHTUTENaX.
Mexanu3m  OeHCTBUS  MUMMYHOTJIOOYJIMHOB. VIMMYyHOKOMIIETEHTHBIE — KJIETKH.
AHTHTEHIIPE3CHTUPYIOIIME KIETKM M UX 3HayeHue. AHTHUICHHE3aBUCUMAs W
aHTUreHsaBucumas uddepeHrpoBkr  TUMPouUToB. DPhEKTOpHBIE  KIETKH
KJIIETOYHOTO M TyMOPAJIBHOTO HMMYHHUTETOB. MOJIEKYJIIPHO-TEHETUYECKUE H
LUTOJIOTHYECKHE MEXaHU3MbI KPOBETBOPEHUSI.

4.3. CoenuHUTEIbHbIE TKAHU

CoenunutenbHble TKaHU: 00mas MophodyHKIHOHAIbHAS XapaKTEPHUCTHKA,
KJ1accu(uKanys, UICTOYHUKHU Pa3BUTH.

CoOCTBEHHO COEIMHUTEIbHBIE TKaHU. KileTOUHbIE 371EMEHTHI U MEXKKIETOUHOE
BelecTBo. O01Ias XxapakTepuCTHKA U CTPOCHHE MEXKKIETOYHOE BellecTBa. OCHOBHOE
amop(HOe BelecTBO, (PU3UKO-XMMUYECKUE CBOMCTBA U 3HaueHHe. KomareHoBble U
JIACTUYECKUE BOJIOKHA, POJIb, CTPOCHUE M XMMHYECKUN COCTaB. PETHKYJIMHOBBIE
BOJIOKHA. [IponcxoKaeHne MEXKIETOUHOTO BEIIECTBA U €r0 BO3PACTHBIE U3MEHEHHS.

Prixyiass BOJIOKHHMCTasi COEIMHUTENIbHASI TKAaHb. | MCTOr€HETUYECKUE JIMHUU
KJIETOK PBIXJIOM BOJIOKHUCTOM COCAUHUTEIIBHON TKAaHU U UX XApAKTEPUCTUKA. JInHUA
MexaHonuToB (muddepor ¢GpuOpodIacToB): MOphHOPYHKIIMOHATIBHBIE 0COOCHHOCTH.
AJIBEHTULIMAJIbHBIE KJIETKM KaK MCTOYHUK Pa3BUTUA KIETOK JUHUU MEXaHOIUTOB,
MPOUCXOXKJIEHUE, CTpoeHue U 3HaueHwe. DuOpoOnacTel, MNPOUCXOKIACHUE,
pazHoBugHOCTH. Dubpouutsl, MUOPUOPOOIACTH, (PUOPOKIACTHI, MEPULIUTHI:
cTpoeHue, GyHKUUHA. BHYTpUKIIETOUHbIE U BHEKJIETOUHBIE CTaauu (prOpuiioresesa.

JIuHUST TOTOMKOB CTBOJIOBOM KIJIETKHM KpoBU. Makpodaru (THCTHOLUTHI),
MPOUCXOXKJIEHUE, BHJbI, CTPOCHHE, (PYHKIMHU, POJb B 3AIMMUTHBIX PEAKIUAX
OpraHu3Ma; MOHATHE O MOHOHYKJICApHOU Makpodarudyeckoi cucreme. JISMKOIUTHI —
«IPULUIBIE» KIETKA PBIXJIOM BOJIOKHUCTOM COCIUHUTEIBHOW TKaHU. TKaHEBbIE
0a3o¢uisl (TydHbIE KIETKH). TPOUCXOXKICHHUE, CTPOCHHE U (PYHKI[MOHAJIbHAS
xapaktepucTtuka. [lnasmaTuueckue KIETKH: MPOUCXOXKACHUE, CTpoeHue, (QyHKIUH,
poinb B uMMyHHTETE. DYHKIMOHUPOBAHHUE JIEMKOLMTOB B PBIXJIOM BOJIOKHUCTOU
COCIMHUTENFHON TKaHW. B3ammoneilicTBus mMakpodaroB, IMIa3MaTHYECKUX KIIETOK,
B- u T-mumdoruToB B UIMMYHHBIX PEAKIUAX OpraHu3Ma. Memmatophl UMMYHHBIX
peakuuii. Bocnanenue kak cnocod GyHKIIMOHUPOBAHUS COCTUHUTEILHON TKAHH TPU
NaTOJIOTMYECKUX Mpolieccax U B HopMme. Da3bl BOCMAJIEHUs U UX COAEpKaHUE.

[IurMeHTHBIE KIETKU (MEIAHOUUThI) — KJIETKU HEUPATbHOTO MPOUCXOKIACHUS:
cTpoeHue, QyHKIIUH.
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CoenvHUTENbHBIE TKAHW CO CIEHUAIBHBIMU CBOWCTBAMH. PeTukyisapHas
TKaHb, CTPOCHHE, TUCTOPU3NOIOTUS W 3HaueHue. llurmentHas Tkanb. Cnusucras
TKaHb. JKupoBas TKaHb, BUABI U POJIb. AJUMOUUTHI 0€10il 1 Oypol KUPOBOM TKaHU.

[InoTHas BOJIOKHUCTasi COECIUHUTENIbHASI TKaHb, PA3HOBUIHOCTH, CTPOCHHUE U
byaknun. CyxoXuiaue Kak opraH. [ HMCTOJOTHYECKHe METOMBI HCCIICTOBAHUS
BOJIOKHHUCTBIX COCAMHUTEIbHBIX TKAHEH.

CkenerHple  TKaHW, o0mas MophoPyHKIIMOHATBHAS  XapaKTEePUCTHKA,
KJIaCCU(pUKAIHSI.

XpsmieBble TKaHu, o0mas MophodyHKIMOHATIbHAS XapaKTepUCTHKA. BuIbI
Xpslla: TUAJMHOBBINA, 3JIACTUYECKUM, BOJOKHUCTHIM. Jlokamuzanus. CTpyKTypHBIE
OTIMYMS. XapaKTepUCTHKA XPSIIEBBIX KIETOK: XOHAPOOJIACTOB, XOHIPOLUTOB U
XOHJIpOKJIacToB. COCTaB M MOJEKYJSIpHAs OpraHU3allrs MEKKIETOUYHOTO BEIECTBA.
Xpsil Kak oprad. MexaHu3Mbl pocTa XpAIieBol TkaHnu. HaaxpsiiHuia, 3HaueHUue B
MUTaHWUU, pocTe U pereHepammu Xxpsama. CycTaBHOW Xpsil: OCOOEHHOCTH
CTPYKTypHOU opranuzanuu u ¢GyHkuuu. CuHOBHANbHAA 000JI0YKA U CHHOBHAIbHAS
cpena cycrtaBoB. XOHJAPOT€HE3 W BO3PACTHBIE H3MEHEHMSI XPAIIECBBIX TKAHEH.
du3nosoruuecKas ¥ penapatuBHas perenepaius. MeTosl UCCiieI0BaHus XPAIIEBBIX
TKaHEH.

Kocthbie TkaHu, MOppodyHKIHOHATbHAS XapaKTEPUCTUKA, KIacCU(]UKaLUAL.
[uTopyHKIIMOHANIBHAS ~XapaKTEPUCTUKA KJIETOK KOCTHOW TKaHH (OCTEOIMTEI,
0CTe00JIaCThl, OCTCOKIIACTBI). MEXKIECTOYHOE BEIICCTBO KOCTHOH TKaHH, (DHU3HMKO-
XMMHUYECKUE CBOWCTBA M CTpOCHUE. Perymsuus MuUHEpanu3alMd KOCTHOM TKaHM.
Petukynodubpo3nas  (rpyOOBOJIOKHUCTas) KOCTHas  TKaHb. [lmactuHuaras
(TOHKOBOJIOKHUCTAs1) KOCTHAs! TKaHb. J[eHTHHOMIHAS KOCTHAsI TKaHb, JIOKAJTU3alUs B
opranu3Me U MopdodyHKIHOHAIBHBIE 0COOCHHOCTH. CTPOCHHE KOCTH KaK OopraHa.
Mukpockonuyeckoe CTpoeHHe TpyOuyaThiXx W IJIOCKUX KocTed. KommaktHoe wu
rybuaTtoe BemecTBO koctei. Octeonbl. HagkocTHHIA (TEPHOCT M SHIIOCT), CTPOCHHE,
poJib B TUTAaHWU, POCTE W pereHepanuu KocTh. KpoBocHaOxkeHHUE M HHHEpPBAIHS
koctu. IlepecTpoiika kocTh BO BpeMsa pocta opranudma. Craauu mOpsMOTO U
HEMpsMOTro ocTeoreHe3a. Bo3pacTHeie n3meHenus. Perenepanus: dusuonornyeckas
U penapatuBHas. aKkTopkl, BIUSIONIME HA pereHepaiuo. [ ucTonornyeckue MeTo bl
HCCJIEIOBAHUS KOCTHBEIX TKaHEH.

4.4, MblllleYyHble TKAHU

O6mas MmopdodyHKIIMOHATIbHAST XapaKTEPUCTUKA MBIIIEYHBIX TKaHEeW. Bubl
MBIIIEYHONM  TKaHU  COIJIaCHO  (pu3MosIOrMueckoil,  mopdojoruyeckon  u
TUCTOTEHETUYECKON Kimaccudukanusm. Jlokanuzanusi, CTPYKTYpPHBIE €IUHUIIBI,
WMCTOYHUKH PA3BUTHS MBIIIEYHBIX TKAHEH.

I'mankast (HemcyepueHHas) MbIIeYHass TKaHb. MopdodyHKIMOHANBHAS U
FUCTOXMMHUYECKAs]  XapaKTepUCTUKA  IIAJAKOTO  MHOIMTAa  ME3EHXUMHOIO
npoucxoxaenus. Capkonemma. KaBeonsl. OpraHemisl YW WX  Ha3HAYCHMUS.
Opranuzanusi COKpaTUTEIBLHOrO anmnapara ¥ IUTocKesneTa. MexaHu3M COKpalleHUs
rIagKoro wmuonura. PereHepanusi TJIagKOW MBIIMIEYHOM TKAaHW, BO3PACTHHIC
n3MeHeHus. MuoHelpaibHas U MHOSIUTEIMAIbHAS MBIIIEYHbIE TKAHU, UCTOUHUKHU
pa3BUTHUSI, CTPOEHUE, (PYHKIIUH.

[TonepeunonosiocaTeie (MCYEPUEHHBIE) MBIIIICYHbIE TKAHU.
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CkenerHast MbllIeYHas TKaHb (COMATHUYECKOro THMa), rucrorenes. OOmmit
IUIAaH CTPOEHUS MBIIIEYHOTO BOJIOKHA. I[loBEepXHOCTHBIM KOMILIEKC. Ammapar
nepenaun Bo3OyxneHus. Snpa u  opranemwisl. CapkoryOynsipHas cucCTeMa.
Bxmrouenusi. OpraHesuibl CeluaibHOTO 3HaueHusT — MuoGuOpusuibl. MonekyisipHast
opranmzanus. Capkomep — CTPYKTypHas eauHuIa MUOGUOpWIIRL. MexaHu3M
MBIIIIEYHOTO  COKpailleHusi. benble W KpacHble  MBIIICYHBIE  BOJIOKHA.
OkcTpady3anbHble U HHTpa(y3aIbHBIE MBIIMICYHBIE BOJOKHA. MBIIIa KaKk OpraH.
WNHHepBaluysa U BacKyJISIpU3allMsl, BO3PACTHbIE M3MEHEHUS, pereHepalus CKeJIeTHOU
MBIIIIEYHON TKaHU, 3HAYEHUE MUOCATEIITUOIUTOB.

Cepneunast  MblllleyHass TKaHb  (LIETOMUYECKOTO  THUIMA), THUCTOTCHE3.
OcoOeHHOCTH CTpOoeHUsT U (YHKIMU CEpJIEYHOM MBIIICYHOM TKaHU. THIIBI
KapauoMHOLIUTOB. Pabourie kapauoOMUOIUTEI, CTpYKTypa U GyHKIUU. CeKpeTOopHbIe
KapauOMHOLUTHL.  OTIWYUTENbHBIE OCOOGHHOCTH H  (PYHKIIMH  TPOBOJSIINX
(aTUMWYHBIX)  KapAUOMHOUMTOB. TkaHeBas opraHu3alus  KapJIUOMHUOIIUTOB.
WNuHepBanus 1 BacKyJsipyu3anusa. Bo3aMOKHOCTH pereHepalny CEPAEYHON MBIILIEYHON
TKaHW, BO3pacTHble u3MeHEHus. CTUMYJSLMS pENapaTUBHON  pereHepaluu.
['ucTosiornyeckrie METOAbl UCCIICIOBAHUS MBIIIICYHBIX TKaHEH.

4.5. HepBHasi TKaHb

HepBnast Tkanb, 0011as MoppodyHKIIMOHATbHAS XapaKTEPUCTUKA, UICTOUHUKHU
pa3BUTHA W HEMPOTUCTOreHe3. Pa3ipakMMOCTh Kak TJIABHOE CBOMCTBO HEPBHOU
TKaHU. MexaHu3sM BO30yXKJEHHS HEHpPOHAa M MepeJadyd HEPBHOILO HMIIYJIbCA.
OCHOBHBIE TOJIOKEHUSI HEUPOHHOM TeopuH. CTPYyKTypHBIE KOMIIOHEHTBI HEPBHOU
Tkanu. Heiporutel  (Helponsl). Mopdonornueckas, (¢QyHKUHOHAIbHAS U
HelpoMmenuatopHas Kiaccupukanuu HeWpoHoB. CTpoeHHE U IUTOXUMHUYECKas
XapaKTEPUCTHKA MEepUKapruoHa (Temna), akcoHa u JeHApuToB. OOIIre U crieluaibHbIe
OpraHesuibl, 3HadyeHue. JleHAPUTHBIM, aKCOHHBIM W PETPOTPANHBIM TPAHCIOPTHI B
Helpouure, poiib B natosnoruu. Heipodubpuinsl. Poixs xpomaToduiibHOTO BelecTBa
(turpoun, cybcranmms Huccns) B OuocuHTe3e Oenka Juisi BHYTPUKICTOYHOM
pereHepanuy, CHUHTE3a HEUpoOMeauaropoB U HeuponentuaoB. [lonsarne o
Helipomenauaropax.  Helpocekperopuele  kieTkd. L{uTolIorMuecKkne  OCHOBBI
Helipocekpennu. Pusnosiorndyeckas rudenb HeUpoHOB. MexaHM3Mbl ajanTaiuu U
KOMITEHCAIlMM HEUPOHOB. Perenepanus, Bo3pacTHble NpeoOpa3oBaHUsl HEHPOHOB.

Heiipornus, o6mas MopdodyHKIMOHATBHAS XapaKTepUCTUKA W OCHOBHBIE
pa3HOBHAHOCTU. Mukporius, MophodyHKIIMOHATBHBIE CBOMCTBA U TIPOUCXOKICHUE.
Makpornus (OJUTOACHAPOINIMS, AaCTPOIJIUA, OSIHHIUMHAS TJHs), CTPOCHHE M
3HaueHue. B3auMOOTHOIIIEHHSI HEUPOHOB, TJIMK U KPOBEHOCHBIX cOCYy0B. OCHOBHBIE
KOMITOHEHTHI TEeMAaTOdHIE()ATUIECKOTO, TEMATOJUKBOPHOTO W HEUPOIUKBOPHOTO
O0apbepoB. PeakTHBHOCTH HEUPOTIIHH.

HepBHubie  BonokHa,  ompexaeneHue, oOmas  MophodyHKIIMOHATLHAS
xapakTepucTtuka, kiaccupukanus. OcobeHHOCTH (GOPMHUPOBAHUSA, CTPOCHUE U
GYHKIIMA MUETHMHOBBIX U O0€3MUEITMHOBBIX HEPBHBIX BOJOKOH. [loHsTHS 00 O0ceBOM
HUIMHApPE U Me3akcoHe. [Ipouecc muennHn3anuu BoOKOH. CTpoeHue MUEITUHOBOM
o0osouku, HeBpuiaeMMbl. IlepexBatbl PanBhe, Haceuku MuenuHa. JlereHepamus u
pereHepanysi HepBHbIX BOJIOKOH.
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HepBHble oxoHuaHus, o0mas Mop(podyHKIMOHANBHAS XapaKTEPUCTHKA,
KJIacCU(UKaIIUS.

PeuenTopHele  (4yBCTBUTEIbHBIE)  OKOHYAaHMs.  KilacCUPUKaUs IO
JOKAIM3allii, MO CHEHU(PUUHOCTH pa3fpaxkuTelns, Mo cTpoeHuro. Mopdomiorus
pelenTopoB: CBOOOAHBIE, HECBOOOJHBIC, HWHKAICYyJIMPOBAaHHbIE (TUIACTUHYATHIC
tenbua Patepa-lIlaunnu, ocszarenpHbie Tenbla MelicHepa, HEPBHO-MBILIEUYHBIE U
HEPBHO-CYXOKUJIbHBIE BEPETEHA). 3HAUEHNUE HEUPOTIIUU B PELICTILIMH.

OddexTopHbie OKOHUaHUSA. [[BUTaTeTbHBIE OKOHYAHUSA: HEPBHO-MBIIIICUHBIE HA
CKEJIETHOW MycKyJnaType (MOoTopHas OJsIiKa), Ha TIAAKONH M CEpICYHOM MBIIIIAX.
CekpeTopHbIe OKOHYAHMS: HEMPO-KEIE3UCThIE, AKCO-BA3AJIbHBIE.

MexHelpoHalbHbBIE CHHAIICHI, Kiaccu(ukamuss 1o crnoco0y nepenadu
BO30Y)KACHUS (DIEKTPUUECKUE, XUMHYECKHE M CMEIIAHHBIC CHHAIICHI, MEXaHU3M
nepenayd  BO3OYXKICHHMs), TI0  JIOKaIM3aluu  (aKco-COMaTHYEeCKHe,  aKCo-
JNEHAPUTHYECKHE, aKCO-aKCOHAJIbHBIE, JNEHAPO-IECHIPUYECKHE, COMaro-
COMAaTUYeCKue), 1Mo BbI3bIBacMOMy 3(hdekTy (Bo30ykKIaromue, TOPMO3HBIC), IO
XUMHYECKOMY TUITY MEAMATOPA. YJIBTPACTPYKTYpa XUMHYECKOTO CHHAIICA.

Ponb pycckux ydeHbIX B HcclieJoBaHUSAX HEepBHbIX okoH4aHuil (A.C.[orens,
b.N.JlaBpentheB, T.A.I'puropseBa u  ap.). PedrnexropHble ayru  Kak
Mopdoornyeckuil cyocTpar peQaeKTOPHON AESTENTbHOCTHA HEPBHOM CHUCTEMBI.
[ToHsiTHE O MPOCTOM U CIOXKHOUN pedIEKTOPHBIX Ayrax, UX HEMPOHHBII COCTaB.

5. HacTHast rUCTOJIOTHS

5.1. HepBHas cucrema

YacTHasi THCTOJNIOTHS KaK HayKa, M3yyarollas MHUKPOCKOIHMYECKOE CTPOCHHE
OpraHoB OprausMa uenoBeka. OpraH Kak Hepapxudeckas CUCTEMA TECHO
B3aMMOCBSI3aHHBIX PA3JIMYHBIX THUMNOB TKaHel. OpraHbl MapeHXMMAaTO3HOI'O THIIA.
[Tonsitue o mapenxume, crpome. Oprasbl CIIOUCTOrO TUIA, UX 000JOYKU U TKAHEBBIE
ciou. CMelIaHHble U aTUIUYHbIE OopraHbl. CTPYyKTYypHO-(DYyHKIIMOHAJIbHBIE €TUHULIBI

opraHoB.  ['mcroremarnueckue  Gapbepbl,  BHUABI,  CTpO€HHE,  (YHKIHH.
@u3noNornuecKkass M penapaThBHas pereHepanus opraHoB. [mcrorunuueckas u
OpraHOTUITNYECKAs perexnepanus. CrpykTypHBIE OCHOBBI rOMEOCTa3a:

BHYTPHUKJIETOYHBIN, TKAHEBOM Y OPTraHHbIA YPOBHU. MeXaHU3MBbl PETYIISIIUN.

HepBHas cuctema, obmas MophodyHKIMOHANbHAS XapaKTEPUCTUKA, 3Tarlbl
HBOJIIOLIMYU, UCTOYHUKU U XOJ SMOPHOHAIBHOTO pa3BUTHs. MexaHU3Mbl HEMPOHHOM
uHTerpaunu. KoHBepreHuuss W auBepreHuus. lIoHsATHE O HEpPBHBIX WLEHTpax, HX
Kiaccuukanus M HPUHUUIB CTPYKTYPHOM opraHuzanuu. Mopdosoruueckue
OCHOBBI TICUXHYECKOU JIeATeTbHOCTH. OCHOBBI MOJICKYJISIPHON HEMPOOMOIOTHH.

[Tepudepuueckas HEpBHAas CHUCTEMA. Heps: CTPOEHUE 151
rucToQyHKIIMOHATIbHbIE 0COOCHHOCTH, pEaKLMs Ha MOBPEXKICHUS U pereHeparusl.

UyBCTBUTENIBHBIE HEPBHBIE Y3JIbl (CIIMHHOMO3TOBBIE M YEPENHBIE): Pa3BUTHE,
CTPOEHHUE, TKAHEBOU COCTAaB. XapaKTEPUCTUKA HEUPOHOB U HEUPOTJIUU.

ABTOHOMHast (BereraTuBHas) HEpBHas CUCTEMA, oOras
MoppodyHKIIMOHAIbHAST ~ XapakTepuctuka. CTUMYISIUS ~ CUMIIATHYECKOW |
MMapacUMIIATUYECKOW HEPBHOW CUCTEMBI. fpa LIEHTPAIBHBIX OTIEJIIOB aBTOHOMHOM
HepBHOU cucteMbl. [lepudepudeckuii oTAeN BEreTaTUBHOM HEPBHOW CHUCTEMBI.
CrtpoeHue raHraueB aBTOHOMHOM HEPBHOM CHCTEMbI (3KCTpa- U MHTPAMYpPAIbHBIX).
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MectHbie pedrektopuble ayru. [lpe- W mocTraHriMoOHapHbIE HEPBHBIE BOJIOKHA.
Oco0OeHHOCTH CTpOeHHsSI PEQIICKTOPHBIX Jyr aBTOHOMHOW HEPBHOW CHCTEMBI.
OTnuumuss ~ CUMIIATMYECKOM WM NApaCUMIIATUYECKOW  HEPBHOM  CHCTEM.
MeTacuMiiaTnyeckasi HEpBHasi CUCTEMA.

LlenTpansHas HepBHasg cuctemMa. OCOOEHHOCTH CTPOCHMSI CEPOTo U Oenoro
BEILIECTBA. Crtpoenue 000J104eK MO3Ta. CnunHol MO3T, oOras
MophodyHKIIMOHaTbHAs XapakTepucTuka. Pa3Butue. CTpoeHHE CEporo BEIIECTBA.
Buel HelipoHOB U UX ydacThe B 00pa30BaHUU pe(ICKTOPHBIX AYT, TITHOIUTHIL.

[Ipocteie u cnoxuble pedraexkropubie ayru. Sapa cnuaHoro mosra. CTpoeHue
Oenoro BemiecTBa. LleHTpanbHbII CHMHHOMO3r0BOM KaHai. [[puHIHIBI Opranu3anuu
BOCXOJSIIINX U HUCXOJAIINX MTPOBOASAIINX IIyT€W COMHHOTO Mo3ra. Pereneparusi.

['onoBHOM Mo3r, oOmas mMopdodyHKIMOHaIbHAsS XapakTepucTtuka. [Iponecc
nedamm3zanuu U ero yciuoBusa. OmOpuoreHe3. Cepoe u 0Oelloe BEIIECTBO.
Oco0eHHOCTH THCTOTEHETUYECKUX MTPOLIECCOB MPU (POPMUPOBAHNUHN TOJIOBHOTO MO3Ta.
Crpoenue TBepAOW, MayTMHHOM M MATKOM oOonodyek mosra. CyOaypaibHOoe U
cybapaxHOUJaIbHOE MPOCTPAHCTBA, COCYIUCTHIE CILIETEHUS.

CtBon Mmosra. HeliponHas opranusaunus ceporo BemiectBa. lIpomosiroBatsiit
Mo3r. Pertukynspuas ¢opmanua. Moct. Cpennuid Mo3r. IIpomexyTOuHBIN MO3T.
['unoTtanamuyeckass obsacth. ['MCTOQYHKIIMOHATBHBIE OCOOCHHOCTH HEHPOIIMTOB
AJIep TuroTanamyca.

Mo3xedok, ctpoeHue U (yHKIMOHaIbHOE 3HaueHue. CiIou U HEUPOHHBIN
COCTaB KOpbl MoO3keuka. AddepeHTHble U 3(PPepeHTHbIE HEPBHBIE BOJIOKHA.
KiyOouexk Mo3zkeuka. ['muonuTel Mo3keuka. MexHeHpOoHalbHbIE CBS3H (MOAIYJIN)
MO3KEUKA.

Kopa 6onpiux nomymiapuii ToJIOBHOTO MO3ra, 001as MophodyHKIIMOHATbHAS
XapaKTEePUCTHKA, HEUpPOHHBIA cocTtaB. Crnow KOpel OONBIIMX MOJTYIIAPUH.
[utoapxutektoHuka. [loHSATHE O KOJIOHKax M MOIYIAX. MUEI0apXUTEKTOHUKA:
HEpPBHBIC BOJIOKHA (acCOLMATHBHBIC, IPOCKIIMOHHBIC, KOMUCCYPAIbHbIC) U HEPBHBIC
crutetenus. Jlokanuzamnus GyHKIMA B KOPEe MO3Ta, acuMMeTpust Mo3ra. JlumOudeckas
cuctemMa Mo3ra U sMouuu. CTpykTypbl Mo3ra W mamsaTb. CTpoeHHE U 3HAYEHHUE
remMatosHIedanueckoro dapbepa.

Bo3spacTHble N3MEHEHUSI OPTaHOB HEPBHOW CUCTEMBI. [11aCTUYHOCTE HEPBHOM
cucTeMsl. ['UcTOOrnYECKre METOIbI UCCIEA0BAHUS HEPBHOM CHCTEMBI.

5.2. CeHncopHasi cucrema

OOmast xapakTepuCcTUKa OpPraHoOB YYyBCTB B CBETE€ y4eHMs] 00 aHaIM3aTOpax
(ceHcopubix cucreMax). Ilepudepuueckas, MpoMeKyTodHas U LEHTpajbHas YacTu
ananuzaropa. Kiaccudukauus opraHoB UyBCTB 1O T€HE3Y U  CTPYKType
pelenTopHbIX KiIeToK. LInTodu3nonaorus HeHpOCEHCOPHBIX U CEHCOAUTEIUAIbHBIX
kJeToK. CTpyKTypHBIE U OMOXMMHYECKHE OCHOBBI MEXaHM3Ma PELCTIUH.

OOoHsTeNbHBIE  CEHCOpPHBIE  cucTeMbl. Opran  OOOHsSHUS:  oOIIas
XapaKTEPUCTHKA, HWCTOYHMKM pa3BuTHs. CTpoeHMe W  KIETOYHBIM  COCTaB
OOOHSITENTFHOM BBICTHIIKH: pELENTOpHbIC, MOACPKUBAIONINE U Oa3ajbHbIE KICTKU.
Bowmepo-nazanbHbiii  oprad. IlpoBogsmiuii myThb OOOHSTEIBHOTO aHAIU3ATOpA.
OOonsTenbHbIe Kene3bl. Backynsapuzanus. Bo3pacTHble U3MEHEHUsT U pereHepanus
opraHa OOOHSIHUSI.
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BxkycoBas cencopHas cucrema. Opran BKyca, UICTOYHUKHU pa3BUTH. CTpoeHUE
BKYCOBBIX JIYKOBHII: BKYCOBBIC, MOJJECPKUBAIOIINE, TPAHYJSApHbIE U Oa3ajabHbIC
KJIeTKH. VIHHepBalusi BKYCOBBIX JIyKOBMII. ['ucCTOQU3MOIOTUST oOpraHa BKyca.
[IpoBoasiui myTh BKYCOBOTO aHanu3aTopa. Perenepanus oprana BKyca.

3purenbHas CEHCOpHas CUCTEMA. Opran 3peHus, oOrast
MOp(POPYHKITMOHAIbHAST XapAaKTEPUCTHKA, HWCTOYHUKH W XOJI SMOPHOHAIBHOTO
pazButusa. OOmui TUTaH CTpOEHHUS Tia3HOro siomoka. OOOJTOYKHM, WX OTACHBI H
NpOM3BOJHBIE, TKaHEBOM cocraB. OcHOBHbIE (YHKIIMOHAJIbHBIC alMaparhl.
Jlwontpuuecknid  (CBETONPEIIOMIIAIONINK) — ammapar (poroBuila, KaMephl TIJjasa,
XPYyCTaIHK, CTEKIOBUIHOE TEJI0): CTpoeHUe, (PYHKINK, MTUTaHuEe. AKKOMOIAIIMOHHBIH
amnrmapar (pamyxka, PECHHUTYATOE TEJO, cocyucras 000J104Ka):
MopdodyHKIMOHANIbHBIE OocoOeHHOCTU. PenentopHbiii anmapar. CeryaTka Kak
HEPBHBIN LIEHTP 3KpaHHOrO Tuia. HelpoHHBINA cOCTaB U MHMOLUUTHI ceTyaTku. Cion
ceruatku. dortopenentopusle KieTku. CTpoeHHE W LUTO(U3UONOTHS MAI0YKO- U
KOJIOOUKOHECYIUX HepoHOB. Mexanusm ¢otopenenuuu. [IurMeHTHbIN cI0i 1 ero
¢yHKIMM ¥ 3HaueHue. JKenaroe NATHO M LEHTpajbHas sMKa. JIUCK 3pUTENBHOTO
HepBa. AJanTuUBHBIE M3MEHEHUs CeT4aTKd. [IpoBomdmmnii myTh 3pUTENBHOTO
aHanu3atopa. ['emaroodpranbmuyeckuid Oapbep. Bo3pacTHble UW3MEHEHHS W
pereHepanus oprasa 3peHus.

BcenomoratenbHbli anmapar rijasa: ria3Hble MbIIIIbI, BEKA, KOHBIOHKTUBA U
cie3Hbpli anmapar. Mop¢oJIorHuecKue OCHOBBI LHUPKYISUUMU BHYTPUIJIA3HOU
AKUIKOCTH.

Craroakyctuyeckas ceHcopHasi cucrema. OpraH ciyxa M paBHOBecHs], oOuias
MophodyHKITMOHATIbHAS XapPAaKTEPUCTUKA, HMCTOYHUKH M XOJI 3MOPHOHAIBHOTO
pa3Butus. HapyxHoe u cpegHee yxo, 0OCOOCHHOCTH CTPOEHMS U (DYHKLIHOHAJIBHOE
3HaueHue. BHyTpennee yxo. KocTHBIN M TepenoHUYaThiii JTaOUPUHTHI. YITUTKOBAS
yacTh mnepenoHyaToro Jsabupunra. CrpoeHue H (QYHKUIUMOHAIBHOE 3HAUYECHUE
ynuTKoBoro kanana. Ctpoenue cnupanbHoro (KopTueBoro) oprana: BOJOCKOBBIE
(CEeHCOPHO-3MUTENNATIbHBIE) U OINOpPHbIE KJIETKU. [MCTO(U3HOIOrUS BOCHPUATHS
3ByKOB. HHEepBanus. [IpoBoadmnii myTh CIIyXOBOTO aHaJIU3aTopa.

BectuOynsipHast 4acTh NEPENOHYATOr0 JIAOMPUHTA: AIUIMINTUYECKUA U
chepuuecKkuii MEIIOYKH, MOJYKPYXHble KaHajbl. PernienTopHble OTAENbI: MSATHA
(Makynpl) W aMIyjispHbie Trpedemku, ux crpoeHue. OCOOEHHOCTH CTPOCHHUS
BECTUOYJIAPHBIX ~ BOJIOCKOBBIX  KjeTok.  WMHHepBaums.  ['mcrodusmonorus
BecTUOyNIApHOTO JsabupuHTa. I[IpoBOoAsIIMIA TyTh BECTHUOYJISPHOrO aHaIU3aTopa.
Backynsapusanus. Bo3pacTHele H3MEHEHUS OpraHa ciyxa U paBHOBECHS.

5.3. CepaeuHo-cocyaucrasi cucremMa

O6mast  mopdodyHKIMOHATBHAS — XapaKTEPUCTUKA CEePJACYHO-COCYIUCTOMN
cucteMmbl. VMICTOUHMKM W XOJ SMOPHUOHAIBHOTO Pa3BUTHUS OPTaHOB COCYIUCTON
cucteMbl. MopQoJoruueckue MeTOAbl HUCCIEIOBaHUs  CEepACUHO-COCYIUCTON
CUCTEMBI.

Knaccudukanus KpOBEHOCHBIX COCYJIOB, OOIIME TNPUHIUIBI CTPOCHHUS.
B3anMoCBsA3p TeMOAMHAMUYECKUX YCIOBUM M CTpOoeHHs cocylnoB. [Ipunuummnsl
WHHEpBALMU cOoCyn0B. Mop(donoruueckue OCHOBbI HEHPOTryMOpaIbHOW peryisiiuu
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JEATEIIBHOCTH KPOBEHOCHBIX COCYI0B. Backymspusanus cocy1oB. Pereneparopueie u
aJanTUBHBIE BO3MOXKHOCTU COCYAMCTOro pycia. TpaHCIaHTauus Cocy0B.

Aptepur,  MOpPOPYHKIIMOHAIbHAS ~ XapaKTEPUCTUKA,  KiaccuuKaius.
B3auMOCBSA3b CTPYKTYpbl apTEpUil M T€MOJMHAMUYECKHX YyCJIOBHA. OCOOEHHOCTH
CTpoeHHs]I M (PYHKUMM apTepuil pPa3IUYHOTO THUMA: MBIIIEYHOTO, MBIIICUYHO-
AIIACTUYECKOr0 U 3nmactudeckoro. OpranHble ocoOeHHOCTH apTepuil. BospacThbie
WU3MEHEHHUS apTEPUNA.

Cocyapl MUKPOLMPKYJISATOPHOTO pycia: CTPYKTypa W (PyHKIMH, 3HAUYECHUE B
oOMeHe BeIIECTB. APTEPHOJBI. CTPOCHHE, POJIb B KpPOBOOOpAIICHHH. 3HAYCHHE
SHIOTEIIMOMHOLUTHBIX KOHTAKTOB B ructodusmonorun aprepuon. CTpoeHHe u
(GyHKIHOHATBHOE 3HAYEHUE KPOBEHOCHBIX KaUIUISIPOB, KIaCCU(pUKALIMS U OpTaHHbIC
ocobeHHocTH. Mopdooruueckre OCHOBBI MpoIlecca MPOHUIIAEMOCTH KAUILISIPOB U
perymsiuuu  uX QyHKuMid. PereHepauusi, BO3pacTHbIE M3MEHEHHUS COCY/OB
MUKPOLIMPKYJISITOPHOTO pyciia. BeHynbl. ApTepuoso-BEHYJISApHbIE aHACTOMO3bI
(UIYHTBI, TIOJIYIIYHTBI): 3HAUYCHHE I KPOBOOOPAICHHUS, KiIacCU(UKAIUSA, CTPOCHHE
U (YHKIMOHATIBHBIC Pa3IAYUSL.

Bensl, MoppoyHKIIMOHANIbHAS XapaKTepUCTHKa, Kiaccudukanua. CtpoeHue
CTEHKHU BEH B CBA3U C TEMOJMHAMUYECKUMHU YCIO0BUAMU. OCOOEHHOCTH CTPOEHUS BEH
Pa3JIMYHOIO TUMA (MBIIIEYHOTO U Oe3MbIlieyHOro). CTpOCHUE BEHO3HBIX KJIAMaHOB.
OpranHbie 0cOOEHHOCTH BeH. Bo3pacTHble N3MEHEHUS BEH.

JlumpaTuyeckue cocyapl, cTpoeHue U kiaccudukanus, pynkuuu. CTpoeHue
IUM(ATUYECKUX KaNWUIIPOB M PA3JMYHBIX BUJOB JUMQPATHUYECKUX COCYJOB.
VYyacTtre muM@paTiueckux KanuuiipoB B CUCTEME MUKPOLIUPKYJISLIUH.

Cepaue. O6mas mopdopyHKIIMOHATIbHAS XapaKTePUCTHKA CEpIa, UCTOUYHUKHI
U XO0J SMOpUOHANIbHOTO pa3BuTus. CTpOEHHME CTEHKHM cepjla, €€ O0OJO0YKH, UX
TKaHeBOM coctaB. OcoOeHHOCTH 000JI0UEK CepAlla B MPEICepIusiX M KEeITyAouyKax.
OHIO0Kap/ ¥ €ro Npou3BOJHbIE — KJlamaHbl cepaua. Muokap/: paboune nmpoBoAsIIre
U CEKpeTOpHble KapaAuoMHOUUTh.. DyHKIHMH U CTPYKTYpHBIE OCOOEHHOCTHU
pa3auYHBIX THUIOB KapauomuouumrtoB. IIpoBomdmas cucrema cepaua, ee
MOpPOoPyHKIIMOHANIbHAS XapaKTepucTUKa. KapinoMuOIUTsl NpOBOASIIEH CUCTEMBI.
Onukapa u nepukapa. Backynspuszanus ¥ uHHepBalMs cepaua. BospacTHble
U3MEHEHHUs] cepaua. BO3MOXHOCTH pereHepaluyd pa3jiudyHbIX TKAHEBBIX CHUCTEM
cepaua.

5.4. CucreMa opraHoB KpOBeTBOPeHHMs] 1 HIMMYHHOM 321U ThI

OO0mast xapakTEepUCTHKA CHCTEMbl KpPOBETBOPEHUS M WMMYHHOH 3allUTHl,
NPUHLUNBL  CTPYKTYpPHOM  OpraHu3anuu. MexaHu3M  HHTETpalud  OPraHoB
KPOBETBOPEHUS W HWMMYHHOW 3amUThl (Murparusi JTuM(OIMTOB, BIUSHUC
SHIAOKPUHHOW M HEpPBHOU cucteM). [loHSATHE O HEHTpadbHOM U TEepU(PEPHICCKOM
3BEHBSIX UMMYHOTeHe3a. OCHOBHBIC MCTOYHUKH W 3Tarbl (POPMUPOBAHUS OPTraHOB
KpPOBETBOpPEHUS B (DMIIOT€HE3€ M OHTOTEHE3€ YeNOBeKa. DMOPUOHAIBHBIN reMOood3:
BHE3aPOIBIIICBHIN, TEMATOIUCHATBHBIA U MEIYJIIIO-TUMO-TUM(PATHIECKUN TTEPUOIBI.
[TocTaMOprOHANBHBIN reMo1n033 — PU3noJIorniecKas U pernapaTuBHas pereHepanus.

LlenTpanbHble OpraHbl KpOBETBOPEHUS M HMMMYHOreHe3a. KOCTHBI MO3T.
Crpoenuie u (QyHKIMH, TKAHEBOM COCTaB KPACHOIO KOCTHOTO Mo3ra. PeTukymnsipHas u
MuenouiHas Tkanu. Knetounsle nuddeponsl (OCTPOBKHM) KPaCHOTO KOCTHOTO MO3Ta,
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OCOOEHHOCTH WX CTpOEHHUA. B3aumMonmeincTBUEe CTPOMANIbHBIX M TE€MOMO3TUYECKHX
AIEMEHTOB.  MONEKYISIPHO-TCHETUYECKHUE U UUTOJOTMYECKHUE  MEXAHU3MBI
KpOBETBOPEHUS, UX peryisiiua. KpoBocHaOxeHue u MHHEpBalUi KPacCHOTO KOCTHOTO
Mo3ra. CTpoeHue reMoKanuisipoB. JKenaTslid KOCTHBIM MO3T. 3aBUCUMOCTh F€MOIM033a
OT BHYTPEHHHMX W BHEIIHHX (aKkTopoB. Bo3pacTHbIe M3MEHEHHsI KOCTHOTO MO3ra.
PerenepaTtopHast cCmiocCOOHOCTB M TPAHCIIAHTALMSI KOCTHOTO MO3ra.

Tumyc, smOpuoHanbHOE pa3BUTHE, Poib B JuMmdornuronodse. CTtpoeHue u
TKaHEBOM COCTaB KOPKOBOTO W MO3roBOro BemiecTBa. Jlumdouanas TkaHb.
B3anmonencTBrue SMUTENNAIBHBIX, CTPOMAJIBHBIX U T'€MOMNO3THYECKUX JIJIEMEHTOB.
Backymapusanus u uHHepBanus. CTpoeHHME W 3HAYEHHE IeMaTO-THMHYECKOrO
Oapbepa. Cenexiuss JTUM(OUUTOB B TUMYyCE. ODHIOKpUMHHAsg (QYHKIUS TUMYcA.
[ToHATHE O BO3PACTHOMN U aKIMICHTAIBHOW UHBOJOLINH.

[lepudepuyeckne opraHbl KpOBETBOPEHUS M HMMYyHOreHesa. Jlumdougnas
cUCTEMa CIM3UCThIX obOomouek. CrTpoeHwe U  JIOKamu3auus JUMQPOUIHBIX
dbommukynoB. Jlumdarnueckue GOTMKYIBI B CTEHKE BO3YXOHOCHBIX MyTeH U
MUIIEBAPUTEIHHOIO TPaKTa (OJJMHOYHBIE U MHOXECTBEHHBIE). JInmMbornuTenuaasHoe
[JIOTOYHOE KOJIbLIO. MMUHIanuHbl, anneHAUKC, MEeHepoBbl OJISIIKU: CTPOEHUE,
KJIETOYHBIA COCTaB, 3HAUCHHE.

JIum¢atnueckue y3ibl, pa3BUTHE, CTPOEHUE, TKAHEBOW coOcCTaB, (YHKIIHH,
ydqactue B JuMmdonmronod3e. KopkoBoe BemecTBO, MO3rOBOE  BEILECTBO,
napakopTukaiabHas 30Ha: MopdodyHKIMOHANbHAS XapakTtepuctuka. T- u B-
3aBUcHMbIE 30HBI. CHCTEMa CHMHYCOB. Backymspuzamus, MHHEpBauMs, BO3PACTHBIC
M3MEHEHUS, perexepanus, KJIINHUYECKOE 3HAYCHUE TUM(}OY3I10B.
['emonumdarrueckue y3ibl, CTpOEHUE U (PYHKITMOHAIBHOE 3HAUCHHUE.

Cenesenka, sMOpHOHANIBHOE pa3BUTHE, (PYHKIMHU, CTpyKTypa. bemas mymnbna,
CTPOCHME UM TKaHEBOW cocTaB. T- u B-3aBucumblie 30HBI. PoJsib cene3eHkn B
uMMyHoJiornueckoir 3amurte. KpachHas mynbma. KpoBocHaOxeHue cene3eHKH
(OTKpbITOE U 3aKpbITOe KpoBooOparieHue). CTpyKTypHble U (YHKIIMOHATHHBIC
OCOOCHHOCTH BEHO3HBIX CHHYCOB. VIHHepBamusi, BO3pacTHbIE W3MEHEHHS,
pereHepanys CeJIe3eHKH.

Mopdonornueckue OCHOBbI HMMMYHOJOTHUECKUX peakuuit. [Iporecchbr
MMMYHOIIUTOIO33a2 B IEHTPAJIbHBIX OpraHax (aHTUI€HHE3aBUCHMBbIE). YdYacTue
nepudpeprudeckux JUM(GOUIHBIX OpPraHOB (AHTUI€H3aBHCHMbIE) B Mpoiudeparu,
muddepenurpoBke u cozpeBanun T- u B-numdornmros. [loHsTHE 0 HUPKYISIUUU U
peuupkyaanuu  JTUMGonuToB. ['yMopaabHbIH UM KJIETOYHBIA HWMMYHUTET —
O0COOEHHOCTH KOOTIEpAIlUY AaHTUTEHITPEACTABIISIFONTNX KIETOK U T- u B-mumdoruTos.
DddexTopHbIe KIETKM U KIETKH MaMsITH KJICTOYHOTO U TYMOPATbHOTO HMMYHHUTETA.
BcrioMmorarenbHple  KJIETKM ~ MMMYHOJIOTHMYECKHX — peakuuid.  Perymaropnsie
MEXaHU3Mbl UMMYHHOT'O OTBETA.

5.5. JHAOKPHUHHAA CHCTEMA

Ob6mrast MoppoyHKITMOHAIbHAST XapaKTEPUCTUKA WU OCHOBHBIE CTPYKTYpPHBIE
KOMIIOHEHThl SHJIOKPUHHOW CHUCTEMbl. AYTOKPUHHUS, MapaKpUHUS, DSHIOKPUHMUS.
[lonsiTue 0 ropmoHax, MX KiaccUUKalMs M 3HAUYEHHE B OpraHU3ME YeJIOBEKa.
MexaHu3M A€MCTBUSI TOPMOHOB: KJIETKU-MUIIIEHU U UX perenTopbl. Knaccudukarus
DHAOKPUHHBIX  JKEJIe3 MO HEepPapXU4YEeCKOMY MPUHUMUILY: LEHTPAJIbHBIE U
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nepudeprueckre (aAeHOrHIMOPHU30HE3aBUCUMbBIE ¥ aJICHOTHIO(DHU303aBHCUMBIC)
3BEHbsI MHTEIPaJbHOM HHAOKPUHHOW cucTembl. Krnaccudukanus 3>HIOKPUHHBIX
xKenes 0  NPOUCXOKIACHUIO: SHTOJIEpMAaJIbHBIE, OKTOACPMAJIBHBIE U
HEHPOIKTOIepMAlIbHBIE, ME30JepMalibHble U Me3eHXxuMasbHble. Kiaccudukanus
SHIAOKPUHHBIX XKEJE3 110 YPOBHIO CTPYKTYPHOU OpraHU3alyu: HIOKPUHHBIE OPTaHbl,
OHAOKPUHHBICE YaCTH WJIM TKaHM B COCTaBE OPraHoB, KIETKH AuQPPy3HOU
OSHIAOKPUHHOU CHCTEMBI. B3aMMOCBA3b SJHAOKPUHHOW U HEPBHOW CUCTEM.

[{enTpasibHBIE 3HAOKPUHHBIE JKEE3bl. | HMIoOTamaMmyc, UCTOYHUKH DPa3BUTHSL.
CrpykTypHas opraHu3alys NEpPEeIHEro, CPEIHETO U 3aHET0 OTAENIOB TUIIOTalaMyca.
Heiiporemansubpie 00nacTu, akcoBa3ayibHble CHUHANChl. OCOOCHHOCTH CTPOEHUS U
(YHKIIMM HEHUPOCEKPETOPHBIX KJIETOK OCHOBHBIX SAEPHBIX Ipynn. [ unoramamo-
azieHorunoguzapHas ¥ runorajgamo-HendporunopusapHas cuctembl. OKCUTOLMH U
Ba30IPECCHH, MX 3HaueHue. JIMOepuHbl U CTaTUHBI, UX POJib. Perymsamus QyHkumii
rUIoTajgamyca [EeHTPaJIbHON HEPBHON CUCTEMOM.

['uno¢us, ucrounuku pa3Butus, GpyHkuuu. CTpoeHue, TKaHEBOM U KJIETOYHBIN
coctaB aneHorunodusza. Ilepennss, mnpomexyTouHas U TyOepaibHas YacTH.
YapTpacTpyKTypa aaeHOUUTOB. | 'OpMOHBI, BBIAEIAEMBIE aJEHOIMTAMH, UX OPTaHbI-
MHUILICHW W BIUsAHHE. VI3MEHEHHs aJAeHOLMTOB IIPU HAPYLIEHUHM TOPMOHAIBHOTO
cratyca. ['munortamamo-runodusapHoe kpoBocHaOxeHue. CTpoeHue u (PyHKIUS
Heliporunopuza. CBaA3p rTUNOPU3a € JPYTUMU SHIOKPUHHBIMH  JKEJIE€3aMH.
Bo3pacTHble U13MEHEHHUsI, pereHepanus runodusa.

Onudu3, UICTOYHUKU Pa3BUTHUS, CTPOEHHUE, (PYHKIIMH, KJIETOUHBII cocTaB. Posib
sanu(ur3a B 3HIOKPUHHOMN cucteme. Bo3pacTHbie n3MeHeHus snudusa.

[lepudeprueckue 3H10KpUHHBIE *Kene3bl. luToBunHas xeneza, ICTOYHUKU U
OCHOBHBIE 3Tanbl SMOPHUOHAIILHOTO PAa3BUTHS, CTPOEHUE, TKAHEBOM M KIIETOUHBIN
cocraB. DPOMKYIbl KaKk MOPPOPYHKIMOHANBHBIE €IUHULI, CTPOCHHE CTEHKU WU
COCTaB KOJUIOMZAA. YJIBTPACTPYKTYpa THUPOLMUTOB. THpPEOUIHBIE TOPMOHBI M UX
BausiHue. ®as3pl  cekperopHoro 1ukia. MHTepdomnmukynspHele  OCTPOBKH.
[Mapadommukynspusie (C) KIETKU: HPOUCXOXKIEHUE, CTPOCHHUE, JIOKaIM3alus Hu
(yHKUMOHATIbHAS 3HAYMMOCTh. Perynsiuus AesTeNbHOCTH KIETOK UIUTOBUAHOU
xene3bl. Mopdosoruss (GOJTMKYJIOB B CBA3M C PA3IMYHONM (DYHKIIMOHAIBHON
aKTUBHOCTBHIO. Backynspusaiuss 1 MHHEpBALUS [ATOBUAHON Kene3bl. Perenepanys
LIUTOBUIHOMN JKEJIE3bl: busnonoruyeckas, UHTPAPOJUTUKYIISIpHAS,
sKcTpad OIUTMKYIISIpHAsl, MOCTTpaBMaTUYECKas.

OKOJIOIMTOBUIHBIE >KeJie3bl, UCTOUYHUKHU DPa3BUTHs, (DYHKIUH, CTPOCHUE U
KJIIETOYHBbIM  cocTaB. lluTonormyeckas XapakTepUCTHKA  Pa3IMYHBIX  BHJIOB
[IapaTUPOLUTOB. POJIb OKOJOIMTOBUIHOM JK€NE3bl B PETYJSLIMM MHUHEPAIBHOTO
oOMeHa. Backynsapusanus u WHHEpBaLWs, MEXaHU3MBbI peryisuuu
OKOJIOIIMTOBHU/IHBIX JKEJI€3, BO3MOKHOCTH PET€HEPALINM, BO3PACTHBIEC U3MEHEHHSI.

HanmoyeyHuky, MCTOYHUKM Pa3BUTHS KOPKOBOTO M MO3IOBOIO BEILECTBA,
TpO€HHE. 30HBI KOPbl HAJNOYEYHUKOB U UX KJIETOYHBIM cocTaB. CBS3b CTPYKTYphI
aPEHOKOPTUKOLIUTOB C XapaKTEPOM CHUHTE3a U CEKPELUMU KOPTUKOCTEPOUIOB. Poiib
TOPMOHOB KOPBI HAANOYEYHUKOB B PETYJISATOPHBIX MPOLECCAX OPraHU3Ma YEJIOBEKA.
Mo3ropoe BeHmIECTBO HAANOYEUYHHKOB, CTPOCHHME, KIIETOYHBIM COCTaB, TOPMOHBI.
CBs13b HQJIMOYEYHUKOB ¢ TUMO(GHU30M U IIEHTPAIbHON HEPBHOM CHUCTEMOU. YuacTue
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runopusa B 3aLIUTHBIX peakUusX Npu cTpecce. Backynspuzanus U MHHEpBaLUA
HAJIMOYCYHUKOB, pereHepanus (pusmonornueckas, 30HaJbHAs, pelapaTUBHAA),
BO3PACTHBIC U3MEHEHHS.

HuddysHas >HAOKpUHHAS cucTeMa (OAMHOYHBIE TOPMOHIIPOIYIHPYIOIINE
KJICTKH), JIOKQIHM3alWs, WCTOYHUKH  Pa3BUTHs, TUOBl  KIETOK H  UX
MophodyHKITMOHATTEHAS XapaKTEPHUCTHKA. HelipoaH10KpUHHBIE KJIETKH.
[IpencraBnenne 06 AITY Jl-cucreme.

5.6. [IumeBapuTebHasi cUCTEMA

CoctaB mnuieBapuTeabHOW cucTeMbl M ee (yHkuuu. OOIMEe NPUHIUIBI
CTPOEHHUsI CTEHKH NUIIEBAPUTENILHONW TPYOKH: CIM3UCTas 000J0YKa, MOJCIU3UCTas
OCHOBA,  MbIlIeyHass  000JOYKa, HapykHas  o0ojouka  (cepo3Has WU
aZIBEHTULIMAJbHAs), UX CJIOM U TKaHEeBOM cocraB. I'ucrorene3. OcoOeHHOCTH
CTPOEHHMSI CIIM3UCTON OOOJIOUKM Pa3IUYHbIX YYaCTKOB MMILEBAPUTEIBLHOIO KaHaia.
Jlokanuzanus Keye3 MUILEBApUTEIBbHOTO TpakTa. VIHHepBanMsl M BacKyJSIPU3ALIMS
NUIIEBAPUTENBHON TpyOKH, ee TUM(OUIHBIN anmnapar.

IlepenHnii  oTAen  INUINEBAPUTENBHOM  CHUCTEMBI.  PoTtoBas  mOJIOCTS,
CTPYKTYpHbIE KOMIIOHEHTHI, pa3Butue, PyHKuU. CTpOEHHE CIU3UCTON OOOJIOUKHU B
CBS3U C (yHKUMEW M OCOOEHHOCTSIMU YCJIOBHM B pOTOBOM mojocTH. ['yObl, miekw,
TBEPJOE U MATKOE HEOO, SI3bIYOK, JIECHBI: CTPOEHUE, KPOBOCHAOKEHUE, NHHEPBAIHSI.
JIumposrnuTenranbHoe TI0TOYHOE KoJibLlo [Tuporoa. MunaavHeI.

bonpmme  cimroHHBIE  OKene3bl:  (DYHKLIMH, pa3BUTHE, Kiaccu]ukanus,
OCOOEHHOCTH CTPOEHHUS, CEKPETOPHBIE OTAENbl W BBIBOJIHBIE MPOTOKH, 3K30- H
SHAOKPHUHHBIE (DYHKIIMH, PETeHEPaLsl U BO3PACTHBIE U3MEHEHHS.

S3bIk:  QyHKIIMK, CTpOEHHE, TKAHEBOM COCTaB, pas3lu4usi B CTPOCHUU
CIIM3UCTON AOP3abHON U BEHTPAJIbHOW MOBEpXHOCTEN opraHa. COCOUKH SI3bIKA U UX
BUJbI, cTpoeHue, GyHKuuu. JKenessl s3pika. KpoBocHabkeHre 1 MHHEpPBALUS SI3bIKa,
BO3PACTHBIE U3MEHEHHS.

3yObl, CTpOEHHE, HCTOYHUKH U XOJ SMOPHOHAIBHOTO pa3BUTHS. 3yOHOM
3a4aTOK. OMAaJeBblil OpraH. ['MCTOreHe3 JEHTMHAa W SMalid, LEMEHTA, ITYJIBIIbI.
Teepaple TkaHu 3y0a (dMallb, JEHTHH, IIEMEHT). CTPOCHUE, XUMHUYECKUH COCTaB,
¢bynkuuu. Msrkue Tkanu 3y6a. Ilynbna: mopdodyHKIHOHATBHAS XapaKTePUCTUKA,
pEaKkTUBHbIE CBOMCTBA. llepmomoHT. cTpoeHme M 3HaueHue. PereHepanus TKaHen
3y0a. KpoBocHaOxenue u wuHHepBauus 3y0oB. C(CmeHa 3y00B, BO3pacTHbIC
U3MEHEHHUS.

I'motka u numeBoa. CTpoeHue U TKAaHEBOM COCTaB CTEHKH TJIOTKHU MHUILIEBOA B
paznuuHbIX ero otaenax. Keme3pl nuiieBoja. MHHepBalMs M BacKyJspU3aLUs
NUIIEBO/A.

CpenHuii W 3aJHMA OTHAEIBl IHIIEBAPUTECIBPHOM CHUCTEMBI, OCOOCHHOCTH
CTPOEHUS CTEHKH Pa3JIMYHBIX OTIEJIOB, Pa3BUTHE.

Kenynok, moppodyHKIMOHANbHAS XapaKTepucTuka. VCTOUHWMKHM pa3BUTHA
TKaHeW, BXOJAIIMX B COCTaB oOoJjiouek >kenyaka. Penbed sxemynka. OcoOeHHOCTH
CTpOEHHMsI 00JIacTH Mepexo/a MUIIEBO/a B KeIyJoK. OTINYUTENbHbIE CTPYKTYpHBIE
OCOOEHHOCTH  CIIM3UCTOM  OOOJIOYKM B  pa3jMYHbIX  OTAENaX  JKeIyJKa.
[Mutodusnonornyeckas  XapakTepUCTUKAa  I[OKPOBHOTO  JMOMUTENUS  SKENy/Ka,
cnu3zeobpaszoBanue. Ponp  cnusucroOumkapOoHaTHOro  Oapbepa. Jlokanuzanus,
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CTPOEHHUE U KJIETOUYHbIN COCTaB COOCTBEHHBIX, MUIOPUUYECKUX U KapAHAIbHBIX JKeJle3.
['ucroduszmonorust 5k30- U SHAOKPUHHBIX KIETOK. HelporymopanbHasi peryisius
CEKpELIMU JKEIYJOYHOIO COKa. PereHepallmoHHbIE BO3MOYKHOCTH ITOKPOBHOIO
snuTeNnusa W kene3. VIHHepBalMs W BacKyJsipu3alus OKeNyJKa, BO3pPACTHBIC
M3MEHEHHS.

ToHkass kuIIKa, (YHKUUH, CTPYKTYpHbIE KOMIIOHEHTHI CTEHKH (00OJIOUKH,
CJIOM M UX TKaHEeBOM cocTaB). VICTOUHMKHM pa3BUTHUS TKaHEH, BXOJAIIMX B COCTaB
000JIOYEK TOHKOTO KHIIeYHHWKAa. Permbed TOHKOTO KHUINIEUHHKA. ITUPKYJISIPHBIC
CKJIQJKW, BOPCUHKH, KpUNThl. O0IacTh mepexoia KelyaKa B ABECHAAIATUIICPCTHYIO
KKy, OCOOEHHOCTH CTPOSHUS CIM3UCTON 000I0OYKY B PA3IMUHBIX OTIETaX KHUIIIKH.
Kenesbl NBEeHAIATUTIEPCTHON KUILIKK, UX CTpoeHue U GyHKuuu. Cuctema «KpurTa-
BOPCHHA» KaK CTPYKTYPHO-(YHKIMOHAJIbHAS €OUHUIA. Buabl KIETOK SHUTENHS
BOPCUH W KpHI, WX CTpoeHHe U nurtodusnonorus. ['mcrodusmonorus rmpoiecca
nuineBapeHus (MOJOCTHOE, MPUCTEHOYHOE, MEeMOpaHHOe, BHYTpHKIETOYHOE). Pob
MUKPOBOPCHHOK 3HTEPOLIUTOB B MIPUCTEHOYHOM MHUIIEBapeHUU. BcackiBaHHEe KUPOB,
oenkoB u yrieBoqoB. KpoBocHaOxkenue. OCOOEHHOCTH CTPYKTYphl U (YHKIUHU
COCYZIOB MHUKPOUHMPKYJATOPHOTO pycia KHIIEYHOM BOPCUHBL. HHEpBamus.
CxomieHue  nuM@OMIHOW TKaHM B  TOHKOM  KuiieuyHuke. [loHstue o
FacCTPOSHTEPONAHKPEATUUECKON JSHIAOKPUHHOM cucteme. PereHepanusi TOHKOIO
KHUIIICYHUKA.

Toscrass ~ kuIka,  UCTOYHUKU  pa3Butus.  MopdodyHkuHoHaNIbHAS
XapaKkTepUCTHKA, CTPOCHUE CTEHKU OOOJOYHOW U MPSIMOM KHIIKU. 3HAYCHUE
CIIM3UCTON OOOJIOYKM B CBSI3M C BBINOJHsAEMOM (QyHKUMend. YepBeoOpa3HbIN
OTPOCTOK, CTpoeHHE U 3HadeHue. KpoBocHaOKeHre U MHHEPBAIMs TOJICTON KHIIKH,
BO3pACTHBIE OCOOCHHOCTH.

[leyenb, wucTOUHMKU pa3BUTH, MOpPDHODYHKIMOHATBHAS XapaKTePUCTHKA.
OcobenHocTu KpoBOcHaOkeHHsT TeueHH. CTpoeHHe KIacCHUYeCKOW TEeUeHOYHOU
JOJIbKH, KaK CTPYKTYPHO-(YHKIIMOHANBHOW enuHuibl. [loHsATHA: «mopTanbHas
JIOJIbKay», «auuHyC». ['enatouuThl Kak OCHOBHOM KJIETOYHBIM 3JIEMEHT MEYEHU, UX
CTPOCHHE, IUTOXUMUUYECKHUE OCOOCHHOCTH U (YHKIMU. PernoHapHsie 0COOCHHOCTH
renatoruToB. llutodusnonoruss W HazHaue€HHUE HHAOTEIMOIUTOB, MakKpogaros,
JUMOIUTOB W Pit-kjIeTok TmedeHH. [ MCTOPYHKIMOHANIBHAS —XapaKTepHCTHKA
BHYTPHUJIOJIbKOBBIX ~ CUHYCOMJHBIX TEMOKAMWIISAPOB U  MNEPUCHHYCOUAATBHOE
npocTpaHCcTBO. CTPYKTYpPHBIE OCHOBHI KeT4eo0pa3oBaHus U kKemueBbIBeaeHus. [1yTu
OTTOKA eT4u. JKeTuHbIN My3bIph U KETYEBBIBOIAIINE MPOTOKU MEYEHU: CTPOCHUE U
dbynkuuu. UHHEpBaius, pereHeparus, BO3pacTHbie 0COOCHHOCTH TIEYCHH.

[MomxkenynouHast  skeie3a  (MApEeHXUMATO3HBIA  JOJBYATBIA  OpraH),
MOpPOPYHKITMOHAIbHAST ~ XapaKTepUCTHUKA, MCTOYHUKH pa3Butusa. CTpoeHue
AK30KPUHHOTO  OTJENa: MaHKpeaTUYeCKUil alMHYyC U  BBIBOJIHBIE MPOTOKHU.
[Mutodusnonornyeckass XapaKTepUCTUKAa  aMHOUUTOB. CEeKpPETOPHBIM  ITHKIL.
Perynsuust GyHKIIMM allMHOIMTOB. DHIOKPUHHBIN OTAen. VHCYJIOUHUTH OCTPOBKOB
Jlanrepranca, nx MopdodyHKIIHMOHATBHAS XapaKTEPUCTHUKA. AIIMHOOCTPOBKOBBIC
KJIeTKU. Backymnsipuzamuss M HHHEpBAIUs, pPEreHepaTOpHbIE M KOMIIEHCATOPHBIE
CBOMCTBA, BO3PACTHBIE U3MEHEHHUSI TIOIPKEITYJ0OUHOMN KETIe3bl.
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5.7. IpIxaTejibHASI CHCTEMA

JlpixaTenbHash cucTema: oOuiasi XapaKTepUCTUKa, pECHUpaTopHble U
HepecnupaTopHble GYHKIHUU, UCTOUHUKH U XOJ 3MOPHOHAIBHOTO PA3BUTHUS, ITAIlbI
MMOCTHATAJIBLHOTO pa3BuTUA. Da3bl ABIXATEIBHOTO Ipolecca. Bo3AyXOHOCHBIE YTH U
pecniupaTopHsiil otaen. [lnespa.

Buenerounsie Bo3ayXoHOCHbIE MMyTH. CTPYyKTYpHbIE KOMIIOHEHTHI CTE€HKHU
(00070YKH, CJIOM U UX TKAHEBOM COCTaB) HOCOBOW IMOJOCTH, TOPTaHU, TPaxew H
TJIaBHBIX OpoHXOB. ['MCTOQYHKIIMOHAIBHBIE OCOOEHHOCTH CIM3HUCTON O00O0JIOYKH.
Kierounslii cocTaB TpaxeoOpOHXUATLHOTO AMUTENHS — YIBTPACTPYKTYpa, QYyHKIIUH.

BryTpunerounsie Bo3ayxOoHOCHBIE TyTH. Kiaccudukanus BHYTPUIETOYHBIX
OpOHXOB, UX CTPOCHHE B 3aBUCHMOCTH OT KanuOpa. TepMuHaiIbHbIE OPOHXMOJIBI.
OO01mre 3aKOHOMEPHOCTH W3MEHEHWl B CTPOCHHMU CTEHOK OpOHXOB IO Mepe HX
BeTBIeHUs. KieTouHslii coctaB OpoHX0JeroyHoro anutenus. CTpyKTYpHBIE OCHOBBI
MYKOLMJIMAPHOTO TPAHCIOPTA.

Pecniuparopubie otnenbsl. AuumHyc Kak MophodyHKIHMOHAIbHAS €IUHUIA
aerkoro. CTPYKTYpHbIE KOMIIOHEHTHI allMHYyCa: pPECHUpPATOpHbIE OPOHXUOJIBI,
aJIbBCOJISIPHBIC  XOJbI M ajJbBEOJIAPHBIC MEMIOUKH. AJbBeoda (CTPYKTypHO-
(GYHKITMOHAIbHAS CIMHUIIA allMHyCa), CTPOCHUE W (QYHKIUU. THIIBI aJIbBEOJIOIIUTOB,
ux 1uToQyHKIMOHAIbHAsA xapakrtepuctuka. CypdakTaHTHasi CcUCTEMa JIETKUX:
CTPYKTYpHasi U XUMUYecKass opranuzanus, pyHkiuuu. CTpoeHHE MEKalbBEOJSIPHBIX
neperopogok. CocTaB W 3Ha4YeHUE al’po-remMaTudeckoro Oapbepa. Makpodaru
JIETKOT0. DJIEMEHThl MMMYHHOM CHUCTEMBI B OpraHax JbIxaHus. Backyisipuzanus u
WHHEpBalMsl  Jierkoro.  PereHepanuss ~ OpraHoB  JbIXaT€IbHOW  CUCTEMBI
(busuonornyeckas, TMOCTTpaBMaTHUYECKasi), BO3PACTHBIC M3MCHEHHUSA. MeTo/Ibl
TUCTOJIOTUYECKUX UCCIIEIOBAHUI OPraHOB JbIXaTEIbHOW CUCTEMBI.

5.8. Koxka u ee npou3BoHbIE

Koxa kak opraH. @yHKIMU KOXKH, CTPYKTYPHbIE KOMIIOHEHTbI, HCTOUYHHUKHU
pa3BUTHs. DNUAEPMUC, €T0 CJIOU. PernonapHbie 0COOEHHOCTH KOXHU. [loHsTHS
«TOHKOW» U «TOJICTOW» KOXH. KIIETOUHBIN COCTaB 3MUAEPMUCA. YIBTPACTPYKTYpa,
MIPOUCXOXKICHHUE, 3HAYECHNE KJIETOK. KepaTMHOUUTHI KaK OCHOBHOM KJIETOYHBIN THII.
[Ipomecc keparuHu3alnuM, €ro 3HaueHue. KiieTouHoe OOHOBJICHME HSMNHUACPMUCA,
MpEACTaBICHUE O €ro NpoiaudepaTUBHBIX €AUMHUIIAX M KOJOHKOBOM OpraHH3allUH.
Cucrema MMMYHHOTO Haja3opa smuaepmuca (IuMMQoNuTh, KiIeTku JlaHrepranca u
KJIeTKH ['puHCTelHa), UX XapaKTepucTHKa. [IMTMEHTHBIC M OCS3aTeNIbHbIC KIICTKU
Mepkens, uX NPOUCXOXKJACHUE, CTPOCHUE W poJib. bazanpHas MemMOpaHa u ee
GbyHKIUH.

JlepMa KOXKH: COCOYKOBBIM M CETYaThId cjoW. TKaHEBOW cOCTaB W (PYHKITUU
JE€pMbl  KOXHU. THUIBI CETYATOro CJIOSI B 3aBUCUMOCTH OT apPXUTEKTOHUKHU
KOJUTAr€HOBBIX BOJIOKOH. [ MCTOGYHKIIMOHATBHAS XapaKTePUCTUKA WMMYHHOM
cucreMbl B nepme. ['mnomepma. Koxa kak opran ocsizanus. Backyisipuzanusa u
uHHEepBals Koxu. [1o710BbIe U BO3paCTHBIE 0COOEHHOCTH KOXH. Perenepanust Koxxu:
bu3nonornyeckasi, mocTTpaBMaTH4eCcKas. TpaHCIUIaHTalUs KOXKHU.

[TpousBogubie  koku. JKeme3bl  (MOJIOUHBIC, TIOTOBBIE M  CalIbHBIC):
pacrnojoxxeHue, crpoeHue u (QyHKIuU. [ToToBbIE XKenae3bl: MEpO- M alOKPUHOBBIE.
CanpHble kene3bl. [ MCTOPU3NOIOTHSI KOHIIEBBIX OTAEJIIOB M BBIBOJHBIX MPOTOKOB.
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MexaHu3Mmbl peryiasiuuu cexkpeunu. Bomnocel. Pa3zBuTHe, CTpoeHHE, pOCT U CMEHa
BoJioc. Horru. Pa3Butue, ctpoeHre u pocT HOI'TEM.

5.9. MoueBbIIeUTEIHLHAA CHCTEMA

OOmrast xapakTepUCTHKAa ¥ (PYHKIIMM MOYEBBIICIUTEILHON  CHCTEMBI,
HMCTOYHUKHU U OCHOBHBIC 3Talbl SMOPHUOHAIIBHOTO Pa3BUTHUS: MPEANOYKa, MEPBUYHAS
MOYKa, OKOHYATEIbHASI TTOYKa.

[Touku, cTpoenre u PyHKITMU, KOPKOBOE U MO3TOBOE BemiecTBO. HedpoH kak
CTPYKTYpHO-(DYHKIIMOHANIbHAS eauHUIa Touku. Buapl HedpoHOB, Tomorpadus B
KOPKOBOM M MO3rOBOM BemiecTBe. ['ncrodusuonorus. Backymnspuzamusi mouyku —
KOpPTUKAJIbHAS W IOKCTAaMEAYJUISIPHAS CHCTEMBI KPOBOOOpAIIEHUS, WX 3HAYCHHE.
CrpykTypHO-GyHKIMOHANBHBIE OTAENbl HedpoHa. [loyeunoe Tenbie. Kamwmispsi
COCYIUCTOro KiyOouka. Me3aHruil, kieTku U QyHKIUH. DNUTeTuaibHas BbICTUIIKA
Karcysbl. Poibs momonuToB B GOpMUPOBAHUH TIIOMEPYIIIPHON 0a3anbHOM MEMOpaHBI.
OpraHuzaiusi TpexciIonHOM 0a3albHON MEMOpaHbI: CTPYKTYpa, XUMUYECKUN COCTaB,
3HaueHue. OCHOBHBIE COCTaBISIIONIME TE€MaTO-pPEHAbHOTO Oaphepa, €ro pojb B
oOecrieuenun ¢uiabTpanmun Moud. IlepBas daza moueoOpazoBanus. KaHabIlsl
HepOHOB M coOupaTeabHble TPYOOUKH, UX 3HAYEHUE. DNUTEIHAJIbHAS BBICTHIIKA.
VYapTpacTpyKTypHasi opraHu3aius SMUTETUaIbHbIX KJIETOK, B CBSI3U C BBIMOJHSIEMOU
¢dyukiueit. Bropas ¢aza moucobpazoBanus (peadcopOrmsi). MexaHu3Mbl PEeryJISIAN
oOpatHoro BcachkiBaHusa. CTpoMa Mo4ek, €€ rucToQyHKIIMOHATbHAS XapaKTePUCTUKA.
[lonatre O NPOTUBOTOYHO-MHOXKHUTEIBHOM cucTeMe Tmouek. Tperbs (¢aza
MO4€e00pa30BaHUs — CEKPELHS.

DHIOKpHHHAs  CUCTeMa  MMoYeK  (pEeHUWH-aHTMOTCH3WHOBBIM  ammapar,
MPOCTArjJaHIMHOBBIM amnmnapar, KaJUIMKPEUH-KMHUHOBBIA ammapar, CTEPOUIHBIN
TOPMOH TOYEK), JIOKAIM3alus, CTpoeHne W (GyHKIMU. Pojab modek B BhIpabOTKE
APUTPOIOATUHOB. ITHHEpBaIMsl MOYEK, BO3PACTHBIE U3MEHEHHUs. Perenepanus noyex:
dbu3nonoruyecKasi, MoCTTpaBMaTudecKas. AJUIOTPAHCIUIAHTALINS TIOYEK.

MouesiBosiliue myTH, MopdodyHKIMOHankHas XapakTepuctuka. CTpoeHue
MOYEYHBIX YaIlleueK M JIOXaHOK. MOYeTOYHUKH, MOYEBOUM My3bIPh: 00O0JOYKH, CIIOH,
WX TKaHEeBOM cocTaB. OCOOEHHOCTU CTPOEHUS MYXKCKOU U )KEHCKOU YPETPHI.

MeToabl TUCTOJIOTUYECKUX UCCIIEIOBAHUN OPTaHOB MOYEBOM CUCTEMBI.

5.10. PenpoaykTUBHAas cUCTEMA

O6mas MoppopyHKIMOHAIbHAS XapaKTEPUCTUKA PENPOLYKTUBHON CHCTEMBI,
HUCTOYHUKHU U XOJI dMOPUOHAJILHOTO pa3BuTHA. [lepBUYHBIC TOHOIUTHI, HadaJIbHAs
JIOKalu3alus, TyTH MUTpallMd B 3a4aTok TroHanael. WaauddepentHas cragus.
OO0pa3zoBaHue MOJIOBBIX BAJMKOB U MOJOBBIX IITHYPOB — 3a4aTKa TOHAJl U3 TIEPBUYHOM
nmouku. OOpa3zoBaHWe Me30He(PpaTbHOrO M TapaMe30He(dpaTbHOTO IPOTOKOB.
HudbdepennupoBka 10I0BOM kenme3bl 1o mony. DdopmupoBaHME CTPYKTYP,
XapaKTEPHBIX NJIs SSUYHUKA U CEMEHHUKAa W UX M00aBOYHBIX OpraHOB. DaKTOpHI,
BIUsIIOIKE Ha U HEepEeHITUPOBKY.

Myxckue TOJIOBbIE OpraHbl. Sluyko, cTpoeHue u (QyHKiuu. H3puton
CEMEHHOM  KaHaliell, CTPYKTypa CT€HKHA. 3HAYE€HHE MHUOMAHBIX  KJIETOK.
DONUTEIMOCTIEPMATOTCHHBIA CI0M  (CIIepMATOreHHbIE KJIETKH W CYCTEHTOLMTHI),
yIbTpacTpykTypa u ¢yHKIMHU. ['eHepatuBHas QyHKIUA ceMeHHUKa. CriepMaTOTeHes,
LUTOJIOTHYECKasi XapakTepucTuka ero ocHoBHBIX ((a3. Kruerku Cepronu,
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MoppodyHKIIMOHANIbHAS XapakTepucTuka. CocTaB M pojib IeMaTOTECTUKYISIPHOIO
Oapbepa. BausiHue 5k30- M SHIOTEHHBIX (DaKTOPOB Ha PEMPOIYKTUBHYIO (DYHKITUIO
MYy>KUuHBI. [TangynonuTel (MHTEpCcTULIMANBbHBIE KieTku Jledaura), ux cTpoeHwue,
y4acTHE B PETYJSALMM CIIEPMATOr€HE3a U PA3BUTUHM BTOPUYHBIX ITOJOBBIX IPU3HAKOB.
OHJOKpUHHBIE (PYHKIMU CEMEHHMKA. Peryisauus cnepmaTtoreHe3a M 3HIOKPUHHBIX
¢bynkuii  smuka. [locTomOpuoHaneHbId TUCTOreHe3. PereHeparusi, Bo3pacTHas
WHBOJIIOLUS ANYKA.

CemsBbIHOCSIIME TYTU. [HUCTOPU3NONOTHA TPSAMBIX KaHAJbIEB, CETH U
BBIHOCSIIMX KaHaibleB suuka. Kanan npupatka. CeMSIBBIHOCSIIANA NPOTOK H
cemsim3BeprareiabHbplii  kaHai. CTpoeHne W (DYHKIUHA CEMSBBIHOCSIIMX IyTEH.
BcromorarenbHbIe JKeJIe3bl MYMKCKOW IOJIOBOW CHUCTEMbI (CEMEHHBIC ITy3BIPHbKH,
npejcTaTeNbHas JKeje3a, Oyab00-ypeTpalibHbIe Kee3bl), CTPOCHHUE M (PYHKIIUH,
BaCKyJISIpU3alysl, BO3pPACTHBIEC U3MEHEHM. CeMEHHas )KUIKOCTh, €€ cocTaB. [lomoBoii
YJIEH, CTPOCHUE, BACKYJIApU3aLUsA, UHHEPBALIUA.

XKenckue nonoseie opranbl. Snunuk. KnuHuueckue acnekTsl 3MOpUOTeHE3a
AKEHCKUX MOJIOBBIX ToHaA. CTpoeHue u (pyHKUUU SUYHHUKA, CTPYKTYpPbl KOPKOBOTO U
MO3roBoro Bemecta. DoUKyibl: BUAbL, cTpoeHre U (yHkuuu. CocTaB remMaro-
oBapHaJIbHOTO Oapbepa. OByisAnMs U ee MexaHu3Mbl. CTaguu pa3BUTUSA KEITOrO
tena. CtpoeHne M (QyHKIMM KeaTroro tena. Artpesus ¢oiukyinoB. CTpoeHue u
byHKkuMKu aTtpernyeckux Ten. ['eHepaTuBHas (QyHKUMA SUYHUKOB. OBOreHE3, €ro
CTaAuM. OHJOKPUHHBIE (PYHKUUU SUYHUKOB. Backynsdpuzaius, HHHEpBaLUS H
pereHepanus AMYHUKOB. Bo3pacTHble m3MeHeHUs AMYHUKA. KIMHUYECKHE acleKThl
TUCTO(PHU3NOIOTUH TMYHUKOB, KOHTPALICTILIHS.

Marounbie TpyObl. CTpoeHnue u GyHKIHUH SHIIeBOJ0B. KIMHNYECKHne acreKThl
rucToU3NOIOrMY MaTOYHbIX TpyO. Martka, anoManuu pa3Butus. CTpOeHHE CTEHKU
MaTKH B pa3HbIxX ee oTaenax. [leiika matku. [lepectpoiika MaTku pu OEpeMEHHOCTH
U 1ociie ponoB. Backyisipusanus, MHHEpBALUA U pereHepanus MaTtku. Braranuine,
CTpOEHME CTEHOK. HapyKHbIe 110JIOBBIE OPraHBbl.

OBapHalIbHO-MEHCTPYalIbHBIA LUK, (Ga3bl U NPOJOJIKUTEIBHOCTD.
OCcoOEHHOCTH CTPOEHUSI 3HIOMETPUSI MATKU B pasznuyHble ¢a3bl HukiIa. Biusaue
IUKINYECKAX W3MEHEHMM Ha SAWYHUKUA. V3MeHeHns Braramima B CBSI3H C
MEHCTpYyaJbHbIM LHUKJIOM. (CxeMa HEMpOryMOpPAIBHOW pETryJISIUM OBapUaJIbHO-
MEHCTPYaJIbHOI'O LIMKJIA.

MonouHbIe KeJe3bl, TPOUCXOKIEHNE, PA3BUTHE, TOCTHATAJILHBIE N3MEHEHUS,
CTPOCHHE M KIIETOYHBIM COCTAB CEKPETOPHBIX OTIEJIOB M BBIBOJHBIX MNPOTOKOB.
YibpTpacTpyKTypa JakTOUTOB. [lepecTpoiika MOJOYHBIX KeJIe3 B XOJI€ OBAPUATIBHO-
MEHCTPYaJIbHOTO IIMKJIa W mpu OepeMeHHOCTH. DyHKIMOHAIbHas MOpQOJIOTHS
JAKTUPYIOWIE W HEIAKTUPYIOUIEW MOJOYHOM Keye3bl. HelposHIoKpuHHAs
perynauus (QYHKIMA MOJOYHBIX JKene3. Backynspuzauus, UWHHEpBaUMs WU
pereHepanus MOJIOYHBIX keJie3. Bo3pacTHbIe H3MEHEHHS! OPTaHOB )KEHCKOW MOJIOBOU
CUCTEMBI.
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5.11. TIlpuHHUNBLI JHATHOCTUKU THCTOJOTHYECKHX MNpenapaToB M
3JIEKTPOHOTPAMM

Oco0eHHOCTH TUATHOCTHKU Ma3KOB M CPe30B. AHAJIU3 MPenapaToB TPyOUaThIX
U TMapEeHXMMATO3HBIX OPTraHOB, J3K30KPUHHBIX W SHIOKPUHHBIX >Keje3. TexHuka
YTEHUS JIIEKTPOHHOTPAMM.
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NHPOPMAIIMOHHO-METOANYECKAA YACTD

JIMTEPATYPA

OcHoBHas:

1. ['ucronorusi, UUTOJIOTUS M SMOPHOJOTHS : YUYEOHHK ISl CTYJACHTOB
YUPSKJICHUN BBICII. OOpa3oBaHMs IO crell. «MeauKo-THarHOCTHIeCKoe Jeioy /
C. M. 3umarkuH [u 1p.] nox. pexg C. M. 3umatkuna. — MuHck; Beieiimas mkona,
2022. — 448 c.

2. ['ucronorus, >MOpUONIOTHS, IUTOJIOTHS : YYEOHUK JUIsl CTYJICHTOB
yupex. BbICHI. Tpod. oOpazoBaHus, oOydarommxcs no crneuuanbHocTsM 06010165
«JleuebHnoe nemo», 06010565 «Mexa.-npodunak. memo». 06010365 «Ilemuarpusy /
non pen. FO. . AdanaceeBa 0. U. AdanacveB, H. A. IOpunoit. — 7-e usm.,
nepepad. u gon. — M. : I'D0OTAP-Menua, 2021. — 828 c.

3. ['ucronorus, uUTONIOTHA, SMOPUONIOTHS : Y4EeOHUK JUIS CTYJICHTOB
yUpexJeHUN BbICII. 00pa3oBaHMsl MO  CHenuambHOCTSIM  «Jleueb.  nmemoy,
«Ilenuarpusi», «Men.-ipopunakt. aeno» / nox pen. T. M. CryaeHukuno. — 2-¢
u3l., nepepad. u qon. — Munck : HoBoe 3nanue, 2020. — 463 c.

4, Msneneu, O. JI. I'uctonmorusi, UUTONOTHUS M AMOPHOJIOTHSI UYETOBEKa.
Yacte II. YacTHas rucronorus : y4eOHHK JJIA CTYJACHTOB YUPEXKACHHUS BBICIIETO
oOpazoBaHus o cnenuanbHocTu «Jleuednoe neno» / O. 1. Msaenen ; YO «BIMVYy,

Kad. rucronorun, uuronorun u s3mdpuonorun. — Butedck : [BIMVY], 2016. —
489 c.

JlomotHUTEILHASA:

5. Hanunos, P. K. I'uctomorus, muronorus u 3MOpHOJIOTHS. : yuel. I

cryneaToB men. By3oB / P. K. Jlanunos, T. I'. bopoBas — MockBa: [DOTAP —
Menmua, 2020. — 518 c.

6. 3umarkud, C. M. ['mcromorus, 1IUTOJIOTHS W SMOPHUOJIOTHS : aTiac
y4eOHBIX TMpenaparoB : yueO. mocoOue s CTyA. YYpexka. BbICHI. o0Opa3. IO
cuenuanbHocTIM «Jleueb. memow, «Ilegumarpus» / C. M. 3umarkud. — MHUHCK :
Brimiimnas mkoia, 2021. — 98 c.

1. Kpasosa, W. JI. DnekTpoHHOMUKpOCKomuueckue QoTorpaduu
(37IeKTpOHOTpamMMBbl) : MOCOOME ISl CTYACHTOB YUPEXKICHHM BBICII. OOpa3oBaHUs,
oOyuaroruxcs mo crenuadbHOcTIM 1-79 01 01 «JIeueb. memoy», 1-79 01 04 «Men.-
nuarnoct. aeno» / WU. JI. KpaBuoBa, H. I'. Manbuesa, M. A. IllabaneBa ; YO
«T'oM['MVY», Kad. rucronoruu, nutosioruu u smMmopuosioruu. — ['omens : F'om['MY,
2020. — 99c.

8. Msinenen, O. JI. ['uctomorust, muToI0THS 1 SMOPHOJIOTHS YEJIOBEKa : B 2
4. YacTts . llutonorus, smOpuosorus u 0011as TUCTOJIOTUS : YICOHHK ISl CTYACHTOB
YUPEKACHUN BBICIIErO O0pa3oBaHMs 1O crHenuaabHOCTH «Jleweb. nmemo» [/
O. . Manenen; ; YO «BI'MVY», Kad. rucTomoruu, UTOJOTHH U dMOPHOJIOTHH. —
Bureock : BIMYVY, 2014. — 439 c.



27

Q. Camyces, P. II. Atnac mo HUTOJOTMHU, THCTOJOTUU W SMOPHUOJIOTHUU:
yue0. [Tocodue / P. I1. Camyces, A. B. Cmupuos; nox pea. P. I1. CamyceBa. — 3-e
u3a. — Mocksa: I'90TAP — Menua: Mup u O6pazoBanue, 2020. — 397, [2] c.

METOAUYECKUE PEKOMEHJAIIMHA 11O OPTAHU3AIIMA U
BbIITOJIHEHUIO CAMOCTOSITEJIbHOU PABOTbBI OBYYAIOIIUXCSA
1O YYEBHOU JUCIIUIIJIMHE

Bpewmsi, oTBeieHHOE Ha CaMOCTOSTENBbHYIO PabOTy, MOXKET HCIOJIb30BATHCSA
00y4arolMuUCs Ha:

HOJTOTOBKY K JIGKIIMSIM U ITPAKTUUYECKUM 3aHITHIM;

HOJTOTOBKY K 3a4€Ty U 9K3aMEHY N0 y4eOHOM TUCIUIINHE;

popaboTKy TeM (BOIPOCOB), BHIHECCHHBIX HA CAMOCTOSATEIILHOE H3Y4CHUE;

JAMArHOCTUKY MIPENapaToB U ANEKTPOHOIPaMM;

BBITNIOJIHEHHUE UCCIIEI0BATENIbCKUX 3aJaHUi;

HOJrOTOBKY TEMAaTUUYECKUX JOKJIAJOB, pe(epaToB, MPE3CHTALH;

BBITIOJTHEHHUE MTPAKTUYECKUX 3aaHUi;

KOHCIIEKTUPOBAaHNE YUYECOHOM IUTEPATyPHI;

cocTaplieHHe 0030pa HAyYHOU JUTEPaTyphl MO 3a1aHHON TeMe;

opopmiienne  UHGOPMAIMOHHBIX W JEMOHCTPALMOHHBIX  MAaTEepUAIOB
(makaTsl, Tpaduku, TaOIULBI U TIP.);

M3TOTOBJICHUE MAKETOB, JJA00PaTOPHO-yUE€OHBIX TTOCOOUIA;

COCTaBJIEHHE TEMATUYECKON MOAOOPKH JIUTEPATYPHBIX HICTOYHUKOB, HHTEPHET-
UCTOYHUKOB.

OCHOBHBIE METOIbl OpPraHU3AIMH CAMOCTOSATEIBHON PabOTHI:

HalMCcaHHUe U Npe3eHTalus pedepara;

BBICTYIUIEHUE C JI0KJIA/I0M;

U3y4YeHHE TE€M WU MpoO0JieM, HE BBIHOCUMBIX Ha JIGKIMH M TMPAKTUYECKUE
3aHATHUS;

TECTUPOBAHHUE,

W3TOTOBJICHHUE JUAAKTHUECKUX MAaTEPUAIIOB;

MOJITOTOBKA M yJacTHE B aKTUBHBIX (popmax oOyueHusI.

KoHTposib caMocTosITeNIbHOM pabOThl MOXKET OCYIIECTBIISITHCS B BUJIE:

KOHTPOJIBLHOUN padOThI;

UTOTOBOTO 3aHATHSA, KOJUIOKBUYMa B (QopMe YCTHOro coOeceqoBaHus,
NUCHbMEHHON padOThl, TECTUPOBAHUS;

obcyxnenus pedeparos;

3aIlUTHl yUeOHBIX 3a/1aHUM;

OLICHKH YCTHOTO OTBETa Ha BOIIPOC, COOOINEHHUs, AOKJIaZa WIA pPEIIeHUs
3aJ]a4uM Ha PAKTUYECKUX 3aHATHIX;

MPOBEPKHU pedepaToB, MHUCbMEHHBIX JOKJIAJ0B, OTYETOB;

WHIVMBUAYaJIbHOU OeceTbl.
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INEPEYEHb PEKOMEHAYEMBIX CPEJACTB IMAT'HOCTUKHU

JIJist TMarHOCTUKY KOMIIETEHIMNA UCTIOIB3YIOTCA CIAEAYIOMMe POpPMBI:

YcrHas ¢opma:

coOeceloBaHus;

KOJUIOKBUYMBI,

JOKJIA/Ibl HA IPAKTUYECKUX 3AHATHSIX;

JOKJIaJbl HA KOH(PEPEHLIUSX;

YCTHBIN 3a4€ET;

YCTHBIN 3K3aMEH;

JIUAarHOCTUKA TUCTOJIOTHYECKUX MIPENAPATOB U AIEKTPOHOTPAMM;

OIICHMBAHUE HA OCHOBE JEIOBOU UIPHI.

IIucbmennas gpopma:

TECTBHI;

KOHTPOJIbHBIE ONPOCHI;

KOHTPOJIbHBIE pa0OTHI;

NUCbMEHHBIE OTYETHl 1O AyJAUTOPHBIM  (JOMAIIHUM) MPAKTUYECKUM
YIPAXKHEHUSM;

pedepartsr;

OTYETHI 10 HAYYHO-UCCIIEI0BATENbCKON padoTe;

MyOJIMKalMKU cTaTel, JOKIad0B,;

OLICHMBAHUE HA OCHOBE MOYJIbHO-PEUTUHIOBOM CUCTEMBI,

OLICHUBAHHUE Ha OCHOBE KEHC-METO/1a;

OLICHMBAHUE HA OCHOBE JECJI0BOM UTPHI.

YcTHO-UCbMeHHas1 popMa:

OTYETHI 110 aAyAUTOPHBIM MPAKTUYECKUM 33JITaHHUSIM C UX YCTHOM 3alUTOM;

OTYETHI 110 JOMAIIIHUM MPAKTHYECKUM 33JaHUSM C UX YCTHOM 3allUTOM;

3a4eT

JK3aMEH,;

OLICHMBAaHUE HA OCHOBE MOJYJIbHO-PEUTUHTOBOM CUCTEMBI;

OLICHMBAHUE HA OCHOBE JEJI0BOM UTPHI.

Texunueckue popmbi:

AIEKTPOHHBIE TECTHI.

HEPEYEHDB ITIPAKTUNYECKUX HABBIKOB

Hcnonb30BaHre TEXHUKU MUKPOCKOITUPOBAHMUSL.
[IpoBenenre MUarHOCTHUKY TUCTOIOTUYECKUX OOBEKTOB.
[IpoBeaeHre TMAarHOCTUKHU AJIEKTPOHOTPAMM.

[Toxcuer neitkoruTapHOn HOPMYIIBI.

[TpoBenenre MophoMETPHIECKOTO-aHAIIN3A.

SR A
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COCTABUTEJIM:

3aBeayromuii kadeapon TUCTOIOTHH,
[UTOJOTUU U SMOPUOIOTUU YUPEKACHUS
oOpazoBanus «[ oMenbCKHiA
rOCyAapCTBEHHBIA MEAULIUHCKUI
YHUBEPCUTET», KAHAUAAT MEIUIIUHCKUX
HAaYK, JOLICHT

N.JI.KpaBnosa

JlotieHT Kadeapbl TMCTONIOTUH, IIUTOJIOTUU
Y HYMOPHUOJIOTUH YUPEXKICHHS 00pa30BaHuUs
«l"oMenbcKkui rocy1apCTBEHHBIN
MEIULIUHCKHI YHUBEPCUTETY, KAHAUAAT
OMOJIOTMYECKUX HAYK, TOLUEHT

H.I'.MaxsneBa

OdopmiieHHEe  TUIIOBOM  MpOrpaMMbl U
COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBaHUSIM

HauaneHuk otnena yueOHo-
METOJIUYECKOTO 00eCTIeYEHUS
o0pa3oBaTeabHOro Npolecca
YUPEKICHUST 00pa30BaHUS
«l"oMenbCcKkuii rocy1apCTBEHHBIN
MEIUIUHCKUI YHUBEPCUTET

Havanbauk PecyOnukaHnckoro neHrpa
HAyYHO-METOJIMYECKOr0 00eCIeUeHUs
MEAMIMHCKOTO U (hapMaleBTUYECKOTO
00pa30BaHUsI TOCYAAPCTBEHHOTO
yapexaeHus: 00pa3oBaHMUs
«benopycckas MeIUIMHCKAs aKaaeMus
HOCJIEAUITIOMHOTO 00pa30BaHUs»

COIIPOBOXKAAOIINX JOKYMCHTOB

E.M.byrenkoBa

JI.M.Kanamen
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Ceenenus 00 aBTOpax (COCTaBUTENSAX) TUIIOBOM yueOHON MTpOorpaMMbl

damunms, uMs, OTYECTBO

Kpasuosa Mpuna JleonnioBHa

I[OJDKHOCTI), YucCHas
CTCIICHb, YUCHOC 3BaHHC

3aBegyomuii  kadenpoil THCTOJIOTHUH, UUTOJOTHH U
AMOPHOJIOTUN YUpEKIeHUsT oOpa3oBanus «[ omenbckuit

roCy1apCTBEHHBIN MEIULIMHCKUI YHUBEPCUTETY,
KaHAUAAT MEAULMHCKUN HAyK, TOLEHT

CITY>KEOHBIN +375232342387

E-mail: histology@gsmu.by

damMuIus, UMs, OTYECTBO

Manbsuesa Haranes [ 'eHHagneBHA

I[OJDKHOCTI), YucCHas
CTCIICHb, YUCHOC 3BaHHC

JHouent  kadenpsl  TUCTOJIOTHH,  IUTOJOTUU U
AMOPHOJIOTHUN YupexaeHUsi oOpazoBaHus «l OMenbCKui

roCyJ1apCTBEHHBIN MEIULIUHCKAN YHUBEPCUTETY,
KaHIUJAT OMOJOTMYECKUX HAYK, TOLUEHT

CITy>KE€OHBIN +375232342387

E-mail: m.ng@mail.ru




