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1. IOACHUTEJIBHAS 3AIIMCKA

MecTo JTUCHUILIMHBI B CTPYKTYPE 00Pa30BaATEILHON MPOrPaAMMbI

[IporpaMMa AMCHHUIIIMHBI pa3paboTaHa B COOTBETCTBUU C (peiepabHBIMU FOCYAapCTBEHHBIMU
TpeOOBaHUSIMU K CTPYKTYpE MPOrpaMM MOATOTOBKY HAYyYHBIX U HAyHYHO-IIEIarOrMYeCKUX KaJIpoB
B aclUpaHType, YPOBEHb Npo(decCHOHAIBHOTO O0pa3oBaHMs - IMOATOTOBKAa KaJpOB BhICIIEH
KBATM(UKALMK, TI0 HAy9HOU creruanbHocTH 1.5.22 KierouHass OWONIOTHS B COOTBETCTBUHU C
HOMEHKJIaTYypOH Hay4HBIX CIELHAIBbHOCTEH, YTBEPKICHHON MPHKa30oM MMHHUCTEpPCTBA HAYKU U
BhICIIeT0 0OpazoBanus Poccuiickort @eneparuu ot 24 ¢gespanst 2021 . Ne 118 «O06 yTBepKaeHUN
HOMEHKJIATYphl HAYYHBIX CHEIUAIbHOCTEH, MO KOTOPHIM MPUCYKAAIOTCS Y4Y€HbIE CTENECHU, U
BHeceHUU u3MeHeHus B [lonoxeHue o coBeTe Mo 3aluTe AUCCEPTAIMil Ha COMCKAHHE yYEeHOMU
CTEINEHHU KaHAK/1aTa HayK, HA COUCKAaHUE YYEHOM CTENEHU JOKTOPa HayK, yTBEP>KAECHHOE MTPUKA30M
MunucrepctBa o6pa3oBanus U Hayku Poccuiickoit @eneparun or 10 HosiOpst 2017 . Ne1093».

Hucrunmuaa «Knerounas Ouosiorus» SIBISICTCS JUCHMIUIMHOW MOIYJS TIOATOTOBKH K
KaHMIaTCKUM dK3aMeHaM 00pa30BaTeIbHOI0 KOMIOHEHTa yueOHOr0 TIaHa aCIIUPAHTYPHIL.

Tpynoemkocts nucuuruivnsl coctaiseT S 3E, 180 yacos, B ToM yncie 72 yaca - KOHTaKTHas
pabora ¢ npenonasarenem, 108 yacoB- camocTodTeNbHAs padoTa.

Ilean  ocBoeHUs  TUCHUIUIMHBL:  (QOPMUPOBAaHWE y  aclHpaHTa  yIIyOJICHHBIX
npodecCHOHAIbHBIX 3HAHUM, YMEHUN W HaBBIKOB B O0OJACTH HAy4yHOW crneruaibHOCTH 1.5.22
Knetounas Ouonoruss ©u TMOATOTOBKA K CaMOCTOSITENIBHOM — HAayYHO-HUCCIEN0BATEIbCKON
JESTEIIbHOCTH U MeJaroru4eckoi padore.

3aga4yu 0CBOCHHUSA JUCHHUILINHDIL:

3amayaMu  OCBOGHHUSI  JUCIMIUIMHBI  SIBISICTCS  MOATOTOBKA  CHEIMAJIMCTOB  BBICIIEH
KBaJM(HUKAIWH U PyHAaMEHTATbHON U IPUKJIaTHON HayKH B 00JIACTH HAyYHOW CIIEHUAIBHOCTH
1.5.22 Krnerounas Owuonorusi, 0OJaJalOIIMX COBPEMEHHBIMH TEOPETUYECKUMH 3HAHHUAMHU U
HKCTIEPUMEHTAIBHOM MOrOTOBKOH, CTOCOOHBIX (hOPMYIHPOBATH HAyYHBIE M MIPUKIIAIHBIC 3a/1a91
U Tpejnjararb MYTH MX pEIIEHUs, HAIeICEHHBIX Ha COBEPILICHCTBOBAHHUE M PA3BUTHE CBOETO
HAyyHOrO TOTEHLHUana, Mpo(ecCHOHATBHOIO ONbITa M JOCTOBEPHOIO  IPEACTAaBICHHS
MOJYYEHHBIX pe3ybTaToB.

I[lnanupyembie pe3yabTaTbl 00y4eHUsI

Z[I/ICL[I/IHJ'II/IHa HallpaBJICHA Ha MOATOTOBKY K CAA4Y€ KaHAUAATCKOI'O 3K3aMCHa I10 CIielMajJIbHON
JAUCHUIIIIMHE, 4 TAKKE Ha ITOJIYUYCHUC 3HaHUM U (1)0pMI/IpOBaHI/Ie YMeHI/Iﬁ M HaBBIKOB, HeO6XO,[[I/IMLIX
AJI1 IIPOBEACHUA CaMOCTOSITEILHOMI HaquO—HCCHCHOBaTeHBCKOﬁ ACATCIIBHOCTH W HaAIllMCaHUsA
AUCCCpTallu HA COUCKAHNC yquOﬁ CTCIICHU KaHAUJaTa HAYK:

3Harb:

- OCHOBHBIE COBPEMEHHBIE TeHICHIIUN B 00JIACTH TUCTOJIOTUH, IIUTOJIOTUH, SMOPUOJIOTHH, UX POJIb
B PEIICHUU COBPEMEHHBIX MTPOOIIEM YeIIOBEUECTBA;

- TEXHUKY 0€3011acHOr0 MpoBeIeH!s TabOpaTOPHBIX PaboT;

- OCHOBHBIE BH/JIbI JJAOOPATOPHOTO 000PYIOBAHHUS;

- (hyHIaMEHTaJIbHbIE OCHOBBI KJIIETOYHON OMOJIOTHH, IIUTOJOTHH, SMOPHUOJIOTUH U CIIELUATBHBIX
JUCIUITIINH,

- CIIOCOOBI MPEJICTaBICHUS] U METO/IbI Tepelaud MH(OPMAIK 10 pe3ysbTaTaM UCCIIE0BaHUN U
nux CpaBHHTeHBHOfI OICHKHU JIA pa3JIMYHBIX KOHTUHI'CHTOB cnymaTenef/'I;



- TEOPETUYECKHE OCHOBBI HH(GOPMATHKHU, COOp, XpaHEHHUE, IIOUCK, TTepepadoTka, mpeodpa3oBaHue,
pacmnpocTpaHeHre HHPOPMAIIK B METUITUHCKUX U OMOJOTUYECKIX CUCTEMAX;

- (UBHUKO-XMMHUYECKYIO CYIIHOCTh NPOIIECCOB, IMPOUCXOAANIMX B JKUBOM OpraHu3Me Ha
MOJICKYJIIPHOM, KJICTOYHOM, TKAHCBOM U OpPTaHHOM YPOBHC;

- OCHOBHBIE 3aKOHOMEPHOCTH PAa3BUTHS U JKU3HEIEATEIBHOCTH OpraHM3Ma Ha OCHOBE
CTPYKTYPHOH OpraHU3aliy KJIETOK, TKaHEH U OPraHoOB;

- (hyHKIIMOHAJIbHBIE OCOOCHHOCTH TKaHEBBIX AJIEMEHTOB, METO/IbI X UCCIICIOBAHUS;

- cTpoeHHe, Tomorpaduio W pPa3BUTHE KIETOK, TKaHEW, OPraHOB M CHUCTEM OpraHu3Ma BO
B3aUMOJICHCTBUM C MX (YHKUIMEH B HOpME M MATOJOTMH, OCOOEHHOCTH OPTaHW3MEHHOTO M
MONYJIALIMOHHOI'O YPOBHEW OpPraHU3aluy KU3HU;

- XMMHKO-OMOJIOTUYECKYIO CYIIHOCTh IPOLIECCOB, MPOUCXOIAIIMX B JKUBOM OpTraHU3ME Ha
MOJIEKYJISIPHOM, KJIIETOYHOM YPOBHSIX.

YMeTh:

- COCTaBIIATH OOLIMH TIaH pabOTHI MO 3aJaHHOW TeMe, MpelyiaraTh METOIbI UCCIICIOBAHUS H
crocoObl 00pabOTKHU pe3yIbTaToB;

- OCYIIECTBIISTH OTOOP MaTepraia, XapaKkTePU3YIOMIETO TOCTIKEHUS HAYKH C YIETOM Ccriennu(puKu
HaIpPaBJICHUS TIOATOTOBKH;

- paborare Ha JIAOOPATOPHOM OOOPYMOBAaHWUM B COOTBETCTBHH C TEMATHKOW HAay4IHO-
UCCIIEIOBATEIbCKOU PabOThI;

- COCTaBJIATH IUIaH PAabOTHl MO 3aJaHHON TEMe, HWCIOJB30BaTh METOJBI MAaTEeMAaTHYECKOTO
IUTAHUPOBAHMSI HAYYHBIX UCCIICIOBAHHI, aHAJTM3UPOBATh TIOJIy4aeMbIe PE3YJIbTAThL;

- (opmynupoBaTh OOOCHOBAaHHBIC BBIBOJIBI HAa OCHOBAaHUHM KPUTHYECKOTO aHAIM3a HAYYHBIX
JTAHHBIX;

- HHTEPIPETUPOBATE PE3YIbTATHI TUATHOCTUICCKHX JTA00PaTOPHBIX UCCIICOBAHMIA;

- TIOJIb30BATHCSI TA0OPATOPHBIM 00OPYIOBAHUEM.

Baagern:

- CUCTEMaTHYECKUMHU 3HAHUSMH 10 HAIIPaBJICHUIO JIESTENIbHOCTH;
- 0a30BBIMM HAaBBIKAMHU IPOBEICHUS HAyUYHO-UCCIIEA0BATENBCKUX PadOT MO NPEJIOKEHHOH TeMe;
- HaBbIKaMU O€30I1aCHOT0 MCIONb30BaHM J1TAOOPATOPHOro OOOpYyAOBaHUS U TNPUOOPOB B
MOBCEHEBHOM NMpodecCHOHAIbHON AeSITeIbHOCTH;

- 0a30BBIMM TEXHOJIOTUSAMH MTPe0Opa30BaHUsl MH(POPMALIUU: TEKCTOBbIE, TAOIMYHBIE, PEIAKTOPBI,
nouck B cetu MHTEpHeT.

- HaBbIKAMU H3JI0’KEHUSI CaMOCTOSITENIbHOM TOUKHM 3pEHMs], aHaIM3a U JIOTHYECKOT0 MBIIIIECHUS,
nyOIUYHON pedn, MOpaIbHO-3TUYECKOM apryMeHTaluel, BeleHUe JUCKYCCHH.

- HaBbIKAMH MHKPOCKOIIMPOBAHMSI M aHAM3a TUCTOJOTMYECKUX IpPErnaparoB M AJIEKTPOHHBIX
MUKpoQoTorpaduii.

2 COAEPKAHUE JUCHUIIVINHBI

PA3JIEJI 1. UCTOPUS PA3BBUTUSA U METOAbI NCCIIEAOBAHUS B
TUCTOJIOTMM, IIUTOJIOTUA U KJIETOYHOM BUOJOT AU

Tema 1. Benenne B npeamer. UcTopusi pa3BUTHA TMCTOJIOTMH, HUTOJOTHH W KJICTOYHOH
0MO0JIOTNH
Bo3HMKHOBEHUE M pa3BUTHE TMCTOJIOTMHA M IIUTOJIOTUH KaK CaMOCTOSITENIbHBIX HaykK. Poip
KJIETOYHON TEOPUHU B Pa3BUTHUU THCTOJIOTHU M MenuiHbL. CO3/jaHue CaMOCTOSATEIbHBIX Kadeap
rucronorun B Poccun B XIX B. Pa3BuTHE T'UCTOJIOTUH, IIUTOJOTHH U KJICTOYHOM Omonorun B XX
B. COBpeMEHHBIN Tal B PA3BUTHH TMCTOJIOTUH, IUTOJIOTHH U KJIETOYHON OMOJIOTHH.

Tema 2. MeTobl HCCJIEIOBAHUA B TMCTOJOTMU, IIUTOJOTMH U KJIETOYHOMH OMO0JI0THH



Metoasl M3rOTOBIEHHS IPENapaToB A CBETOBOM MHUKpOCKOmuH. CyIIHOCTH W METOJBI
¢dukcaryu MUKpooOBeKTOB. CrIOCOOB! YIUIOTHEHUS (3aIMBKH). MUKPOTOMUS C UCHOJIB30BAHUEM
caJIa304YHBIX, POTAIIMOHHBIX MUKPOTOMOB. MeTo 1 3amopaxuBanusi. CyIIHOCTh M METO/Ibl OKPACKH
MHUKPOIPENapaToB U UX 3aKJIIOYCHHS B Oaib3aM, CMOJIbI, KelaTHH. BUasl MUKponpenapaToB —
Cpe3bl, Ma3KH, OTIIEYATKH, IUICHKH.

TexHrKa MHUKPOCKOIHMPOBAHUS B CBETOBBIX MHKpPOCKOMax. OCOOCHHOCTH MHKPOCKOIHH B
yIBTPaQHOJICTOBBIX JIydax, JIOMUHECIICHTHAsE MUKPOCKOIIHS, (ha30BOKOHTpAcTHAss MUKPOCKOIINS,
UHTEpPEPEHIIMOHHAS MUKPOCKOTIHSL.

DNeKTpOHHAs MHUKPOCKONHS (TPaHCMHUCCHOHHAs M CKaHUPYIOIIAs), METOJIbI M3TOTOBICHHUS
MHUKPOOOBEKTOB ISl 3JIEKTPOHHOW MUKPOCKOTIHH.

CnennanpHble METOJIBI H3Y4YEHHSI MUKPOOOBEKTOB — TUCTOXUMHUS (B TOM YHCJIE 3JIEKTPOHHAS
THCTOXUMHUS), paAHoaBTOTpadusi, IpUMEHEHHE MOHOKIIOHAIBHBIX aHTUTEN, (ppaKMOHUPOBAHHE
KJIETOYHOTO COJEP>KUMOT0 C IOMOIIBIO yIBTPAleHTPUPYTUPOBAHUS.

MeToabl HCCIEI0OBaHUS KUBBIX KIETOK — KyJbTYpbl TKaHEH BHEe- W BHYTPH OpraHH3MA,
KJIOHHPOBaHHE, 00pa30BaHHUE TeTEPOKAPUOHOB U THOPHU/IOB KJIETOK, IPYKU3HEHHAs OKpacKa.

KonnuecTBeHHbIE METO/IBI UCCIIEI0OBAHUS — PydHasl H aBTOMATU3MPOBAHHAS TUTO(POTOMETPHS,
3NEKTPOHHASE MUKPO(POTOMETPHS, CIIEKTPOPITyOPOMETPHSI, ICHCUTOMETPHSL.

PA3JIEJI 2. HUTOJIOI'USA U KIIETOYHASA BUOJIOI'UA
Tema 3. CTpoeHune KJIeTKH

HpeIlMeT M 3aa4YU IIUTOJIOTUU U KJICTO‘-IHOI\/JI 6I/IOJIOI‘I/II/I, €C 3HAUCHUEC B CUCTEMC 6I/IOHOFI/I‘~ICCKI/IX
U MCOAUIOUHCKHUX HaYK. OCHOBHI)IG IIOJIOKCHU A KHGTO‘IHOﬁ TGOpI/II/I Ha COBpeMCHHOM aTarie
pa3BI/ITI/I$I HayKI/I. HOH?ITI/IC O KJICTKE, KaK OCHOBHOI71 CAUHUIIC )KUBOTO. HGKHGTO‘IHBIG CTp}/KTprI
Kak IMPOHW3BOJHBIC KIeTOK. OOIMH TUIaH CTPOSHUS KJIETOK JYKApHOT: KJETOYHAash 000JIOUKa,
UTOIIa3Ma, siIpo. B3ammocBsi3b (GOpMBI M pa3sMepoB KIETOK € WX (PYHKIHOHAIBHOMN
crerrajn3aIei.

buonornyeckas MmemOpaHa Kak OCHOBa CTpOEHHUs KiIeTKH. CTpoeHne, OCHOBHbIE CBOMCTBA U
¢ysaxun. [ToHsTHE 0 KOMIApTMEHTAIM3ANN KIETKU U €€ (PyHKIIMOHAIbHOE 3HaUYEHUE.

Knerounass oGosnouka. BHemHsist kietouHas (miazmartuyeckas) memOpaHa. CTpyKTypHO-
XUMHUYECKHE OCOOEHHOCTU. XapaKTepUCTUKa HagMeMOpaHHOro ciosl (IJIMKOKaJIWKca) U
noaMeMOpaHHOro (KOPTUKAJIbHOIO) ciosi. Mopdonoruyeckass XapakTepuUCTUKa M MEXaHU3Mbl
OapbepHOM, PELIENTOPHON U TpaHCTIOPTHOU (DyHKIMI. B3anMoCBs3b mi1a3MaTH4eCcKO MEMOpaHbI
Ha/J- M TOJAMEMOpPaHHOIO CJIOEB KIJIETOYHOH O000J0YKM B Mpouecce (GyHKIMOHUPOBAHMSL.
CTpyKTypHBIE U1 XUMUYECKHE MEXaHU3MbI B3aUMOJICHCTBUS KIETOK.

Crnenuan3upoBaHHbIe CTPYKTYpbl KIETOYHOH OO0OJOYKH: MHMKPOBOPCHHKH, PECHUYKH,
OazanbHble HHBAaruHauuu. MIx crpoenue u GyHKIUU.

OOmiast XapakTepUCTUKAa MEXKIETOUYHBIX B3aUMOJEHCTBHHA. MEXKIETOUHbIE COEIMHEHUS
(KOHTaKTBI): IPOCTbIE KOHTAKThl, COCIMHEHUS TUIA 3aMKa, IUIOTHBIE COEIMHEHUS, 1ECMOCOMBI,
I1€JIeBU/IHbIE KOHTAKThI (HEKCYCBhI), CHHAIITUYECKHUE COEAUHEHUS! (CUHATIICHI).

Humonnaszma.

Opranemnsl  (opranouzsl). Omnpeaenenue, knaccupukamuu. OpraHennasl  o0Imero Hu
crenuaibHOro 3HaueHus. MemOpaHHble U HemeMOpaHHble opraHeiibl. OpraHesuibl 00IIEro
3HAUEHUS.

Membpannuvle:

OnpormazMatuueckass  cetb. CTpoeHne W (QYHKIMHM — TpaHYJSIpHOW M TJIaJKOH
sHAOIUIa3MaTHUecKOl ceTH. (OCOOEHHOCTHM CTpPOEHUsT B 3aBUCHUMOCTH OT  CHEUU(DHUKU
METa0OJIMUECKUX MPOLIECCOB B KIIETKE.



Kommekc Tompmku (tutactuHuathii komiuiekc). Crtpoenwe u pyHkiuu. Ero pons B
BBITIOJTHEHUH JKEJIE3UCTHIMU KIIETKAMU CEKPETOPHOW (PYHKIMH, B XUMHUYECKOW MOAM(PUKAIIUU
MOCTynaroux 6eaKoB. 3Ha4eHHe BO B3aUMOACHCTBUM MEMOPAHHBIX CTPYKTYP.

JInzocombl. CTpoeHne, XUMUYECKU# cocTaB, GyHKIUU. [IoHATHE O MEPBUYHBIX U BTOPUYHBIX
JIu30coMax, 00 ayrodarocoMmax u rerepodarocomMmax.

[Tepokcucombl. CTpoeHHEe, XUMHUECKUI COCTaB, (YHKIINH.

Mutoxounpuu. Crtpoenue, ¢ynkuuu. [IpencraBienne o0 aBTOHOMHOM CHCTEME CHHTE3a
O6enka. OcoOEHHOCTH MHUTOXOHJAPHATIBHOTO ammapara B KIETKaX C pa3lIUuYHbBIM YPOBHEM
OMOIHEPreTHYECKHUX MPOIIECCOB.

He membpannvie:

PubGocomel. Ctpoenue, Xxumudeckuid coctaB, (yHkmuu. Ilonstue o monucomax. Poib
CBOOOJHBIX M CBSI3aHHBIX C MeMOpaHaMH 3BJIOIJIA3MaTUYECKON ceTh pruOOcoM B OMOCHHTE3€
KJIETOYHBIX OETIKOB.

Lentpuonu. CtpoeHne U pyHKIUHN B HEACTSAIIEMCS SIpe U P MUTO3E.

CrtpykTypHble GUOpWILIApHBIE CTPYKTYphl LUTOmIa3Mbl. LluTockener. OcHoBHbIE
KOMIIOHEHTbl ~ IIUTOCKEJIETa:  MHUKPOTPYOOUKH,  MHKPO(QHIAMEHTBI,  TOHO(MUIAMEHTHI
(mpomesxyTouHble punaMenTsl). X cTpoeHue, XuMU4eCcKHil CoCTaB.

Oprasesisl CenuaIbHOrO 3HAYCHUS

MuoguOpuiiel, MUKPOBOPCUHKU, PECHUYKH, XIYTUKH. CTpoeHHe U (YHKIHOHAIBHOE
3HAYE€HHE B KIJIETKAaX, BHIMOIHIIONINX CIEIHAlIbHbIE (DYHKIUH.

Brmrouenus. Onpenenenue. Kiaccupukanus. 3HadeHUEe B KH3HEACITCILHOCTH KJICTOK U
opranuszma. CTpO€HHE U XUMUYECKUM COCTaB Pa3IMYHbIX BUIOB BKIFOUECHHII.

I'manommazma. OU3NKO-XUMHUYECKHE CBOMCTBA, XMMHUUYCCKHM COCTaB. Y4acTHE B KICTOYHOM
MeTabonu3me.

Aopo.

Ponb simpa B XpaHeHuu U nepegave reHeTHueckoi mHpopManuu U B cuHTe3e Oenka. Popma u
KOJINYeCTBO saep. [loHsATHE 0 AAepHOIUTOIIa3MATHIECKOM OTHOIIEHHH. OOl MJ1aH CTPOCHUS
uHTEp(a3HOTrO Aapa: XPOMATHH, SAAPHIIIKO, epHas 000JI04Ka, KapuoriazMa (HyKJIeomia3ma).

XpomatuH. CtpoeHue M XUMHYECKUN cocTaB. CTpPYKTYpHO-XMMHUECKas XapaKTepHUCTUKa
XpPOMATHHOBBIX  (GUOpPWII,  MEePUXPOMATUHOBBIX  (UOPUIUL,  MEPUXPOMATUHOBBIX U
MHTEPXPOMATHUHOBBIX I'paHysl. Pollb OCHOBHBIX W KHCJIBIX O€IKOB B CTPYKTypU3allUd U B
peryJsiiuu MeTaboIMYecKod aKTUBHOCTH XpomaruHa. IloHsATHE O HyKieocoMax; MEXaHHU3M
KOMIIAKTU3allUK  XpOMAaTHMHOBBIX  (puOpwin.  IloHATHe O  JEKOHACHCHPOBAsHOM U
KOH/ICHCUPOBAaHHOM XpOMAaTUHE (9yXpOMAaTHHE, FeTepOXpPOMATHUHE, XPOMOCOMAX), CTENEHb HMX
y4acTusl B CHHTeTHUYEeCKuX npoueccax. Ctpoenne xpomocomsl. [1o10Boii xpomaThH.

SAnpeiuko. SAnpelko Kak Mpou3BoJHOE XpoMocoM. [IoHsATHE O SIPBIIIKOBOM OpraHU3aTOpE.
KonnuectBo u pazmep sapbliiek. XUMUYECKHI cOCTaB, CTpOeHUE, (PYHKIMs. XapaKTepUCTHKA
(GUOPHIUISIPHBIX M TPaHYJSPHBIX KOMIIOHEHTOB, MX B3aUMOCBS3b C MHTEHCHBHOCTBIO CHHTE3a
PHK. CtpykTypHO-QyHKIIMOHAIbHAS J1a0UIBLHOCTD SAPBIINIKOBOIO anmapara.

Snepnas ob6onouka. Ctpoerne u ¢pyHkIMU. CTPyKTYypHO-(QYHKIMOHATIbHAS XapaKTePUCTHKA
Hapy»KHOW U BHYTpPEHHEW MeMOpaH, MEpUHYKIEapHOIO0 MPOCTPAHCTBA, KOMIUIEKCHI IMOPBI.
B3anMocBs3b KOIMUECTBA SACPHBIX TOP U UHTEHCUBHOCTH METa00INYECKOM aKTUBHOCTH KIIETOK.
CBs13b sA11epHOM 000JI0UKH C SHIOTUIA3MATHUYECKON CEThIO; POJIh HAPY>KHON MeMOpaHbI B TIpoliecce
HOBOOOPA30BaHUs KJIETOYHBIX MEMOpaH,

Kapuonnazma (Hykieoruiazma). DU3NKO-XUMHYECKHE CBOMCTBA, XUMHUYECKHH COCTaB.
3Ha4YeHHE B KU3HEACSITEIbHOCTH AIpa.

Tema 4. OcHOBHbBIE NMPOABJCHUSA )KUZHECACATCIbHOCTH KJIETOK



CuHTeTHYeCKHE TMpolecchl B KieTKe. B3auMOCBsS3b KOMIIOHEHTOB KIETKH B THpoIeccax
aHabonmu3Ma u katabonmusma. IloHSATHE O CEKpPEeTOPHOM LHMKIE; MEXaHH3MBbl IMOTJIOMICHUS U
BBIJIETICHUS IPOTYKTOB B KJIETKE.

BuyTtpukierounas perenepanus. O0mas xapakTepucTUKa 1 OMOJI0rHYecKoe 3HaUeHHe.

NudopmaninonHble MEXKICTOYHbIE B3auMOJIEHCTBUS. ['yMopanbHble, CHHANTHYECKUE,
B3aMMOJICHCTBUS Uepe3 BHEKIETOYHBI MAaTPUKC U I1IE€JIEBbIE KOHTAKTHI.

Peakuust kietok Ha BHemHUE Bo3aelcTBUA. CTPyKTypHbIE M (DyHKIMOHAbHBIE W3MEHEHUs
KJIETOK M OTJEIbHBIX KIETOYHBIX KOMIIOHEHTOB B IIPOLECCAX PEAKTUBHOCTU M aJalTallUU.
Ouznonoruyeckass M penapaTUBHAs pereHepanus Ha KIETOYHOM YpPOBHE: CYIIHOCTb U
MEXaHU3MBI.

Tema 5. Bocipou3sBeneHne KjIeToK

Knerounsnii nwmkn. OrmnpeneneHue TMOHSATHS;, STanbl KIETOYHOTO LHMKIA JJS  KIETOK,
COXPAHUBIIUX CIIOCOOHOCTH K AEJIEHUIO, U KJIETOK, YTPATUBLIMX CIIOCOOHOCTD K JIEJICHUIO.

Mutotnyeckuit 1uki.  Omnpenenenue mnoHatus. Paszel 1mukna  (uHTEpdaza, MHUTO3).
buonornueckoe 3HaueHue murosza. Mexanusm. IIpeoOpazoBaHue CTPYKTYpHBIX KOMIIOHEHTOB
KJIETKH Ha Pa3MyHBIX 3Tanax MuUTo3a. Poib KIETOYHOTO IEHTpa B MUTOTHYECKOM JICICHUU
KJIETOK. Mop(}os1orusi MUTOTUYECKHX XPOMOCOM.

Oupomurto3. Onpenenenue nousatus. OcHOBHBIE (GOPMBI, Onoornueckoe 3HaueHue. [lonsatue
0 IUIOMAHOCTH KJeToK. llomumionaus; MexaHu3Mbl OOpa30BaHUs HOJIMILIOUIHBIX KIIETOK
(omHOSIEPHBIX, MHOTOSICPHBIX ), PYHKIIMOHAIEHOE 3HAUYEHHE ATOTO SBJICHHUSI.

Tema 6. Meiio3

Meiio3z. Ero mexanus3m u Ononorudeckoe 3HaueHne. MophodyHKIInOHAIbHAS XapaKTepPUCTHKA
MPOLECCOB pocTa M AU(GEPEHIUPOBKH, NEPUOAa AKTUBHOTO (YHKIIMOHUPOBAHUS, CTAPCHUS U
ru0eny KIeToK.

I'ubeny knetok. Jlerenepaumsi, Hekpo3. OmpeneneHUE MOHATUS U €ro OUOIOTUYECKOE
3HaueHWe. ATMONTO3 (3amporpaMMHUpOBaHHAas TUOENb KIETok). OmnpeneneHue MOHATUS U €ro
OMOoJIOrNYeCcKOe 3HAYEHHE.

PA3JIEJI 3. OBLIASA T'TNCTOJIOI'UA (YYEHUE O TKAHAX)

Tema 7. Tkanu

IIpenmer u 3amaun oOLIeH T'MCTOJNOTHM, €€ 3HaueHHEe B CHCTeMe OWOJIOTHYECKUX U
MEJUIINHCKUX HAYK.

TkaHM Kak CHCTEMBI KJIETOK M HMX IPOM3BOJAHBIX - OOUH U3 HMEPAPXUUECKUX YPOBHEH
opraHu3anuu >XuBoro. KieTkm kak Beayliue 3J€MEHThl TKaHU. HekieTouHble CTPYKTyphl —
CHUMIUIACTBl M MEXKKJIETOUYHOE BEIECTBO Kak INpou3BOoAHbIE KieToK. CuHumtuu. Ilonstue o
KJIETOYHBIX mnomyaauuax. Kierounas mnomymisiius (KJIE€TOYHBIM Tun, Jaud@epoH, KIOH).
CraTtuueckasi, pacTyIias, OOHOBIISAIOLIAsCS KJIETOYHble MOMynsauuu. CTBOJIOBBIE KJIETKM M HMX
cBoiictBa. JlerepmuHanus u auddepeHuuanus KIETOK B psALy IOCIEI0BaTENbHBIX ENIEHUH,
KOMMUTHpOBaHHe noTeHuui. Jnpdeponsl. TkaHeBblit THII, reHe3 (TUCTOreHe3). 3aKOHOMEPHOCTH
BO3HHMKHOBEHHUS U HBOJIIOLIMU TKaHEW, TeopuH mapamienusma A.A. 3aBap3uHa U AUBEPreHTHON
sposmonuu H.I'. XnonuHa, UX CHHTE3 HA COBPEMEHHOM YPOBHEM DPa3BUTHUs HayKu. [IpuHIHUIBL
knaccupukanuu TkaHed. Knaccudukauusa tkaneil nmo ¢on JIEHaury: snuTenuanbHas TKaHb
(morpaHUYHbBIE M JKEJIEe3UCThIe SMUTEINH), TKAaHH BHYTPEHHEH cpenbl (KpOBb, COCIMHUTEIbHBIE
TKAHU U CKEJETHbIE TKaHW), MBbIIIEYHble TKaHU (CKEJEeTHas MbIllIeyHasi TKaHb, CepieuHas
MBbIIIeYHAast TKaHb U IJ1aJIKasi MbIIIEYHasl TKaHb), HEpBHAs TKAHb.



BoccraHoBuTenbHbBIE CIMIOCOOHOCTH TKaHEW — THIBI (PU3UOJIOTHYECKOM pereHepanuu B
06HOBJI$IIOH_II/IXC$I, JI8.6I/IJII:HI>IX W CTAllMOHAPHBIX KIJICTOYHBIX MOIMYJIANUAX, pCIapaTuBHAA
perenepanusa. KommnencaropHo-pucrnocoouTenbHble U aJanTalliOHHbIe U3MEHEHUs TKaHeH, ux
IIPEIEIbI.

Tema 8. DnureanajbHble TKAHA

OOmast xapakrepucTuka. McTouyHukH pa3BuThs. MophodyHKIMOHANbBHAS U TeHeTHYecKas

KJIaccu(pUKaLus SMUTETNAIbHON TKAaHH.
[ToxpoBHble 3nutenuu. [lorpanndHoCcTs MoJI0KEeHUA. CTpOEHHE OAHOCIONHBIX (OJHOPSAIHBIX U
MHOTOPSIIHBIX) W MHOTIOCJIOHHBIX ~ SHUTEIMEB  (HEOPOTrOBEBAIOIIMX, OpPOrOBEBAIOILUX,
nepexoaHoro). IlpuHmumsl  CTpyKTypHOH  opranm3ammu u  (yHKOHH.  B3auMocBs3b
MOpGhO(YHKIIMOHAIBHBIX OCOOCHHOCTEN SMUTENNAIBHOM TKaHU € €€ MOrPAHUYHBIM M10JI0KEHUEM
B OpraHu3Me.

bazanpHas MemOpaHa: cTpoeHue, QyHKLIUH, IporcxoxaeHue. OcoOEHHOCTH MEXKJIETOUHBIX
KOHTAKTOB B Pa3NIMYHBIX BUAAX SMUTENUs. [ OpH30HTaNbHAS M BEepTHUKAIbHAS aHU30MOP(HHOCTh
SNUTEINATIBHBIX MJ1ACTOB. I10ISIpHOCT AMUTEAMONMTOB U (HOPMBI NOJIAPHON AU depeHnpoBKU
UX KJIETOYHOH o00o0siouku. L{UTOKepaTWHbI Kak MapKepbl Pa3jMYHBIX BUJOB SMUTEIHATBHBIX
TkaHeld. dusnonoruyeckas U penaparuBHas pereHepanus snuTenus. Poiab cTBONIOBBIX KJIETOK B
SMUTENHATBHBIX KIETKaxX OOHOBISIONIETOCS THIA, COCTaB M CKOPOCTh OOHOBIIGHHS HX
TU(GHEpOHOB B pa3IMUHbIX SMUTEIUATBHBIX TKAHAX.

Keneszucteiii  snutenuit.  OCOOGHHOCTH  CTPOCHHS  CEKPETOPHBIX  AIHMTEIHUOIHMTOB.
[TuTonornyeckass XapakTEpUCTUKA SMUTEINOLMUTOB, BBIACISAIOIINAX CEKPET IO I'OJOKPUHOBOMY,
AallOKPUHOBOMY U MEPOKPHUHOBOMY THUITY.

XKenespl, ux knaccupukanus. XapakTepUCTHKAa KOHLEBBIX OTIENIOB U BBIBOIHBIX NPOTOKOB
AK30KPUHHBIX kene3. OCOOEHHOCTH CTPOEHUS SHJOKPUHHBIX XKEJle3.

Tema 9. TkaHu BHYTpeHHeil cpeabl

Kpoeb. OCHOBHbBIE KOMIIOHEHTBI KPOBU KaK TKaHU — I1a3Ma U (POpMEHHBIE 3J1eMEHTbl. DYHKINU
kpoBu. ConepxaHue (pOPMEHHBIX 3JIEMEHTOB B KPOBH B3pocioro uyenoBeka. dopmyra KpoOBH.
Bo3spacTHbie 1 10710BbIE 0COOEHHOCTH KPOBH.

Oputpouutsl: Pa3mepsl, ¢hopma, cTpoeHne W (QyHKIUH, KIacCUPUKAIMS SPUTPOLUTOB IO
dbopme, pazmepam U cterneHu 3peaoct. OCOOEHHOCTH CTPOCHUS IIA3MOJIEMMBI YPUTPOIIUTA U €TO
uTockenera. Buspsl reMorinobuHa u ¢Bs3b ¢ GopMoi 3pUTpoLuTa. PeTHKYIOUTHI.

Jletikoumtel: Knaccudukanus u oOmas  xapakrtepuctuka. JleitkonurapHas ¢opmya.
['panynonutsl - HeWTpouiIbl, 303MHOGMIBI, 6a30(Uibl, UX COAEp)KaHUe, pa3Mepsl, (Gopma,
CTpoeHHe, OCHOBHbIe (QyHKUUU. OCOOEHHOCTHM CTPOEHHUS  CHEIM(PUUECKHX TIpaHyll.
ATpaHyJIOLIUTBl — MOHOLUTHI, JTUMQPOLUTHI, KOJIUYECTBO, Pa3Mepbl, OCOOEHHOCTH CTPOEHUS U
¢yukiun. Xapakrtepuctuka T- u B- numdonutoB — kommuuectBo, MOpGOPYHKIIMOHATIbHBIE
ocobenHocTH. KpoBsiHbIe MIacTUHKY (TpoMOOIUTHI): Pazmepsl, ctpoenue, QyHKIIHS.

Jlumgha. Jlumdornazma u GopMeHHbIE 31eMEHThI. CBSA3b ¢ KPOBbIO, TOHATHE O PELUPKYJIISAIUN
JIUM(OIUTOB.

I'emonosz u aumgonoss. IMOpPHOHANBHBI Temomod3. Pa3BuTHe KpoBHM KaK TKaHU
(rucrorenes). [TocTaMOpHOHAIBHBINA TeMOII033: HU3uoIoruyeckas perenepanus kposu. [Tonsarue
o ctBosioBbIX KieTkax kpoBu (CKK) u kononuneobpazyronux eaununax (KOE). Xapakrepuctuka
MOJUIOTEHTHBIX MPEAIIECTBEHHUKOB (CTBOJIOBBIX KOMMUTHPOBAHHBIX KJIETOK), YHUITOTEHTHBIX
IpEIIIeCTBEHHUKOB, OmacTHbIX  (opMm. Mopdonoruuecku  HeUIESHTHPUIMPYEMblE U
MOP(OJIOTHUECKU UACHTU(DUIIMPYEMBIE CTaJUH PA3BUTHS KIETOK KPOBH (XapaKTEPUCTHKA KIETOK
B quddhepoHax: 3pUTPOIMTOB, TPAHYJIOIUTOB, MOHOIUTOB, T-muMdonuToB, B- numdonutos u
KPOBSIHBIX IIACTUHOK (TpoMOouuToB). OcobGennoctn T u B- mmm¢omnossa Bo B3pociom
opranusme. Perynsuus remonossa u aumM¢oros3a, pojib MUKPOOKPYKEHHUS.



Tema 10. CoenuHuTeJbHbIE TKAHU

OOmast XxapakTepuCTHKa COCAMHUTENbHBIX TKaHell. Knaccugukanus. McTouHukn pa3BUTHSL.
I'ncrorenes. BkiaJ 0T€4eCTBEHHBIX YUYEHBIX B U3YYEHNUE COCIUHUTEIIBHOM TKaHH.

Bonoknucmas coeounumenvnaa mrxans. Knaccuduxanus.

Puixnaa  eonoxknucmas — coeounumenvnas ~ mkaHb.  KIeTKM  pHIXJIOW  BOJOKHHCTOMN
COCAMHUTENBbHOW TKaHU. DPubpobnactel, GubdpormTsl (pudbpokIacThI), MHOGUOPOOITACTHI, HX
IPOMCXOXAECHUE, CTPOEHHWE, YydacThe B Iporeccax QuOpwuioreseza. Makpodaru, ux
IIPOUCXOXKAECHNE, BUJIbl, CTPOCHUE, POJIb B 3AIIUTHBIX PEAKLUAX OpraHU3Ma, IOHITHE O CUCTEME
MOHOHYKJIeapHbIX (haronuToB. HeHTpoduibHbIe JIGHKOLMTHL, UX POJIb B 3AIUTHBIX PEAKIMIX
opranusMa. AIMIONUTHI (KUPOBBIE KIETKH) Oeoif u Oypoil >KUPOBOM TKaHU, X TIPOUCXOXKICHUE,
CTpoeHue U 3HaueHue. [lepuunThl (aIBEHTUIIMATIBHBIE KIETKH), X IPOMCXOXKAECHUE, CTPOCHHE U
(GyHKIMOHAIbHAs XapakTepucTuka. [lnasmarnueckue KIETKHM, MX MPOUCXOXKACHHUE, CTPOEHUE,
poib B uMMyHuTere. TyudHble KIETKH (TKaHeBble 0a30(uiIbl), UX MPOUCXOKIECHUE, CTPOEHHE,
¢ysakiun. [IurMeHTHbIE KIETKH, UX POUCXOKIECHUE, CTPOCHUE, (PYHKIIHSL.

Mesxkierounoe BemecTBo. OO0Imas xapakTepucTuka u crpoeHre. OCHOBHOE BEIIECTBO, €ro
($U3UKO-XMMHUYECKHE CBOWCTBA U 3HaueHue. KoytareHoBble U 31aCTUYECKUE BOJIOKHA, UX POJIb,
CTPOCHHE U XUMHU4YECKHil cocraB. lIpencraBieHne O pa3auMyHBIX THUMNAX KOJUIAr€Ha M HX
JOoKaluW3alMu B opraHusMme. PerukynsgpHble BojokHa. [IpoucxokiaeHHEe MEXKIETOYHOIO
BeulecTBa. Bo3pacTHble H3MEHEHUS.

B3anMOOTHOIIEHNT KPOBM M PBIXJIOW  BOJIOKHHCTOM  COCAMHUTEIBHOW  TKaHU.
QOYHKIIMOHUPOBAHUE JIEMKOLUTOB B  DPBHIXJOM BOJOKHMCTOM COEOUHMUTEIBHOM  TKAaHH.
B3anmopneiictBue COEAMHUTEIBHOTKAHHBIX KJIETOK M JIEMKOLUTOB B IIPOLIECCAX THCTOIEHE3a,
pEreHepanyy 1 3alUTHBIX PEaKLUsAX OPraHu3Ma.

IInomuas eonokHucmHas coeOuHumenvhas mrkans. Ee pasHOBUIHOCTH, CTPOCHUE U (DYHKIIHH.
CyxO0oXuIne Kak Opras.

Cneyuanusupoganuvie  coeouHumenvHvle mrkanu. PeTukynspHas TKaHb, CTPOEHUE,
rucropusnoiorus u 3HayeHue. JKupoBas TKaHb, €€ Pa3sHOBUIHOCTH, CTPOEHUE U 3HAUYEHHE.
[TurmeHTHas TKaHb, 0COOEHHOCTH CTPOEHHUA U 3HaueHue. Causucras TKaHb, CTPOCHUE.

Ckenemnvie mxanu. OO011as XapaKTepUCTUKA CKeNeTHBIX TKaHel. Knaccudukanus.

Xpawesvie mrkanu. OOmas XapakTepucTtuka. Bunabl XpsiieBod TKaHu (THAIMHOBAS,
JJIaCTHYECKas, BOJOKHUCTas)). XpslieBble KIETKH —  XOHAPOOIacThl, XOHAPOLUTHI
(xonnpoxiactel). M30reHHsle rpynnsl KJIETOK. ['McToXuMudeckass XapakTepUCTUKA U CTPOEHUE
MEXXKJIETOYHOTO BELIECTBA PA3JIMYHBIX BUIOB XPSIIEBOM TKAHHU. XOHAPOTEHE3 U BO3PACTHBIE
M3MEHEHUs XpALIEBBIX TKaHel. CTpoeHHne CycTaBHOIO Xpsia.

Kocmnvie mxanu. O6mas xapakrtepuctuka. Knaccudukanus. KneTkun KoCTHOM TKaHM:
OCTEOLUTHI, OCTEO00JACThl, OCTEOKJIAcThl. MX 1uTO- (QYyHKIMOHANbHAA XapaKTepUCTHUKA.
MeXKIeTouHOe BELIECTBO KOCTHOW TKaHH, €ro (U3MKO-XMMHMUYECKHE CBOICTBa M CTpPOEHHE.
['pyOoBosIOKHUCTasT KOCTHasg TKaHb. [lnacThHuaTas (TOHKOBOJIOKHHCTAasl) KOCTHasl TKaHb. MXx
JIOKaJM3alys B opranuzMe 1 MophodyHKIHOHANIbHBIE 0cOOeHHOCTH. [ McTOreHes U perenepanus
KOCTHBIX TKaHeil. BospacTtHble n3MeHeHus. DakTopbl, OKa3bIBAIOIIME BIMSHUE HA CTPOEHHUE
KOCTHBIX TKaHel. KocTh kak opras.

Mbvuueunvle mrkanu. OOmmas XapaKTEePUCTHKA W THUCTOTEHETHYECKas KIacCU(pUKAIIHS.
HcuepueHHas comarnueckas (MONEpevHoIonocaTasl) MblIIEYHass TKaHb, €€ pa3BUTHE,
Moponoruueckas U (yHKIHMOHAIbHAS XapaKTePUCTHUKU. MUKPOCKONUYECKOE M AJIEKTPOHHO-
MHUKpOCKonuyeckoe crpoeHue. CtpoeHue MHOGUOPWIIIBI, €€ CTPYKTYypHO-(YHKIIMOHAJIbHAS
eauHHLa (capkomep). MexaHu3M MBIIIEUHOTO COKpalleHus. THUIbI MBIIIEYHBIX BOJOKOH M HX



vHHepBanus. MoropHas eauHuiia. MwuocaTeJUIMTOLMTHI. PereHepamusi MBIIIEYHON TKaHH,
3HAYEHUE MUOCATEIUTUTOIIUTOB.

Mpimma kak opra. Ceszb ¢ cyxoxkunueM. McuepueHnHas cepaedHas (IONepedHoIonocaras)
MBIIIIEYHASS TKaHb. VICTOYHWUK pa3BUTHUS, OTalbl THUCTOreHe3a. MopdodyHKInoHaTbHAS
XapaKTEePUCTUKA pabdOYMX W MPOBOIAIIMX KapAMOMHOIMTOB. BO3MOXXHOCTH pereHepaium.
[Ipoueccrl cekpeliuu B MHOKap/ie.

Heucuepuennas (miagkas) MbliedHas TKaHb. VcrouHuk pasButusa. Mopdonorudyeckas u
(dyHKIMOHANBHAS XapakTepucThKa. Perenepanus. MuoneiipanbHas Tkanb. VICTOUHUK pa3BHUTHS,
cTpoeHue U QyHKIHsA. MUOHIHBIE U MOSTIUTEUAIbHBIC KIIeTKH. McTounuku pasButus. CTpoeHue.
DyHKIHH.

Tema 11. HepBHasi TKaHb

OO6mrast XxapakTepUCTHKAa HEPBHOM TKaHU. DMOpHOHaNbHBINA TucTOreHe3. uddepennmnporka
HelpoOnacToB u riuobnactoB. [loHsATHE O pereHepanuu CTPYKTYPHBIX KOMIIOHEHTOB HEPBHOM
TKaHHU.

Heiipounter (Heliponsl). Mcrounuku passutas. Mopdonorndyeckas u (yHKIHOHAIbHAS
knaccudukanusa. OOummii wian cTtpoeHusi HelipoHa. MUKpO- U yIbTpacTpyKTypa MepuKapruoHa
(Tema HeilpoHa), akcoHa, ACHAPUTOB. Turpowmnoe BemiecTBO (cyOcranmms Huccnga) u
Helipodubpuel. OcoOeHHOCTH — IHUTOCKeNeTa  HeWponutoB  (HeWpoduimameHTs U
HelpoTpyOouku). Ponb 1uiasmoneMmbl HEHPOLUUTOB B pPELENLUH, T€HEpPAUU U IPOBEIECHUU
HEPBHOTIO HMIIYyJbca. TpaHCHOPTHBIE NPOLECCHl B LMTOILIA3ME HEHPOHOB. AKCOHAJIbHBIN
TPAHCIOPT — AaHTETPAHBIA M PETPOrpaaHbli. DBBICTpBII M MEMJIEHHBIM TPAHCIOPT, POJIb
MUKpOTpyOouek B ObicTpoM TpaHcnopTe. [lonsrue o HeiipomenuaTopax. CekpeTopHbIe HEHPOHBI,
0ocoOeHHOCTH UX cTpoeHus u ¢GyHkuus. dusnonorudeckas rudenb HelpoHOB. Pereneparus
HEUPOHOB.

Hetipornus. O6mas xapakrepuctuka. Mictounuku pa3Butus rimonutoB. Knaccuduxanus.

Maxpornust: OnuroaeHaporius (OJUrOJSHAPOLUTH — HIBAHHOBCKHE KIIETKH, MaHTHUITHBIC
[JIMOLUTHI — KJIETKU-CATEJUIUTHI), aCTPOIJIus (I1a3MaTUUECKUE U BOJIOKHUCTHIE aCTPOTIMOLIUTHI)
U 3TIEHAUMHAs MU (TAaHULUTHI U SIUTETUONIHAS TIINSA).

Muxkpornus. Hepsuble BosnokHa. OOmiast xapakrepuctuka. Knaccuduxamnus. OcoGeHHoCTH
(dbopMHpOBaHUs, CTPOECHUS M (QYHKUUU OE3MUEINHOBBIX M MHUEIMHOBBIX HEPBHBIX BOJIOKOH.
[TonsiTe 06 0CEBOM LIMIUHAPE U ME3AKCOHE. Y IbTPaMUKPOCKOMUECKOE CTPOCHUE MUETMHOBOMN
obonouku — Haceuek IlImunra-Jlanrepmana, nepexsatoB PauBbe. JlereHepanus U pereHepanus
HEPBHBIX BOJIOKOH.

HepBuble  oxoHuanus. OOmas  xapakrtepuctuka. Knaccudukamus.  Peuentopable
(4yBCTBUTENIbHBIE) HEPBHBIE OKOHYAHUS — CBOOOJHBIE M WHKAIICYJIMPOBAHHbIE (IUIACTUHYATHIE
tenbua [layunnu, tensua Pyddunu, MaiicHepa, konosl Kpayse), HepBHO-MBIIIEUHbIE BEpETEHa,
HEPBHO-CYXOKWJIbHBIE BEpETeHa, KOMIUIEKC KJIETKM Mepkens ¢ HEpBHOH TEpPMHHAJBIO.
D¢ dexkTopHble OKOHUAHMS — JBUraTelbHbIE U CEKpeTopHble. HepBHO-MBbIIIEYHOE OKOHYaHME
(MoTOpHAas OJISIIIKA) B CKEJIETHBIX MBIIIIAX U B TJIAAKON MbITIIeuHON TkaHu. CeKkpeTopHbIe (HeHpo-
KENe3UCThIC) HEPBHbIE OKOHYAHUSI.

Cunancel. Knaccuduxanus. MexnelpoHanbHbIE 3JEKTPUYECKHE M XMMHUYECKHE CHHAIICHI,
CTPOCHHE M MEXaHU3MBI Iepelrayd BO30YXKACHUS. YIbTPacTpyKTypa XMMHUYECKHMX CHHAHCOB
IpecHHANru4ecKkasl U TMOCTCHHANTHYeCKasl 4acTH, CHHANTUYECKUE My3bIPbKH, CHHAHTHYECKas
11eb. XOJIMHEPTUYECKUE U aJipEHEPrUYeCcKue CUHAIChl. HelipoMeauaropel U JIIOMUHECIIEHTHO-
TUCTOXMMHUYECKHE METO/IbI UX BbIsiBICHUs. PeduiekropHblie 1yru kak Mopdoaoruyeckuit cyocrpar
CTPOEHUS HEPBHOM CUCTEMBI, UX UyBCTBUTEIILHBIE, IBUTATEIIBHBIE U ACCOLIUATUBHBIE 3BEHBSI.



PA3JIEJ 4. HACTHASA 'NCTOJIOI'UA
Tema 12. HepBHas cucrema

O6mas xapakrepuctuka. Mcrounuku u xo sSMOproHabHOTO pazsutus. HepeHas TpyOka u ee
g depeHIpoBKa Ha BEHTPUKYJISIPHYIO, CYOBEHTPHKYJISIPHYIO (kamMOHuaNbHYy10),
MIPOMEXKYTOUHYIO (IUTALIEBYI0) U MaprHHAIbHYIO 30HbI. HepBHBINM rpeOeHb U HEpBHBIE IIAKOAbI,
ux auddepennuponka. IlocTaMOproHaTBHBINA THCTOTEHES.

Iepughepuueckan nepsnas cucmema. Hep. CrtpoeHue, TKaHEBOH cocTaB. Peaknms Ha
NOBpEXACHNE, pereHepalus. YyBCTBUTEIbHbBIE HEPBHBIE Y3JIbl (CHMHHOMO3IOBBIE U YEPEITHBIE).
CtpoeHue, TKaHEBOM cOCTaB. XapaKTepUCTHKA HEMPOHOB U HEHPOTJIUH.

Llenmpanvnas wnepsnas cucmema. CtpoeHue ceporo u Oernoro BemiectBa. [loHstue o
peduiekTopHOU Ayre (HeHPOHHBIM COCTAaB U MPOBOAAIIMUE MYTH) U O HEPBHBIX IleHTpax. CTpoeHue
000JIoYeK Mo3ra — TBEpAOW, mayTuHHOW, MArkou. CyOaypanbHOoe W cyOapaxHOMAAIHLHOE
MPOCTPAHCTBA, cocyaucTble crieTeHus. (OCOOEHHOCTH  CTPOGHHSI COCYIOB  (CHHYCHI,
FeMOKAIMUIUISPBI) IIEHTPAIbHOW HEPBHOM CUCTEMBI.

Cnunnoit mo3r. OOmas xapakrtepuctuka crpoeHus. CTpoeHHe ceporo BellecTBa: BHJIbI
HEHPOHOB M UX y4yacTue B 00pa30BaHUM PeQIEKTOPHBIX IYT, THIBI IJIMOLUTOB. Sapa ceporo
BemiectBa. Ctpoenue 6enoro BemecTsa. JKenya04Kkyu Mo3ra U CHUHHOMO3TOBask KHUAKOCTb.

Tonosnoti  moze. OOm@as XapakTEPUCTUKA CTPOCHUS, OCOOCHHOCTU CTPOCHUS W
B3aMMOOTHOIIEHHsI ceporo u Oesoro BemiecTBa. Kopa GONbIIMX MONYIIApHIl TOJIOBHOTO MO3Ta.
OMOpHOHATBHBIA U MOCTIMOPHUOHANBHBIN THCcTOreHe3. L{uToapXuTeKToOHNKa CIIoeB (ITAaCTHHOK)
KOpbl OoJbIIuX moiymapuid. HellpoHHBIH cocTaB, XapaKTepUCTHKA MHUPAMUIHBIX HEUPOHOB.
IIpencraBineHre O KOJOHKAax M MOJYJIBHOW OpPraHM3alUU KOpbl. MeEXKHEUpOHAIbHBIE CBS3H,
OCOOCHHOCTH  CTPOCHUS  CHHANCOB.  ToOpMO3HBIE  HEHpPOHBL.  [JIMOLUUTBI  KOPBIL
MuenoapXuTeKTOHUKAa — paJualibHble W TaHI'€HLIMAJIbHbIE HEPBHbIE BOJIOKHA. OcoOeHHOCTU
CTPOCHHS KOpPbl B JBHUTaTeNIbHBIX 30HAaX U I[EHTPAIbHBIX OTAENaX AaHalu3aTOpPOB.
I'emarosnnedanuyeckuii 6apbep, €ro CTpoeHue U QyHKITHS.

Mo3zxeuok. CTpoeHHE M HEHPOHHBI COCTaB KOpPhl MO3KEUKa. ['pylIeBUAHBIE KIETKH,
KOp3MHYATHIE ¥ 3BE3/19aThIe HEHPOIUTHI, KIeTKU-3epHA. AddepeHTHbIe U 3P depeHTHBIC HEPBHBIE
BOJIOKHA. MexHeHpoHalbHbIE CBSI3U, TOPMO3HbIe HelpoHbl. KiyOouek mozkeuka. [HomuTsl
MO3XKeuKa.

Aemonomnas (6ecemamusnas) nepsnas cucmema. OOIass XapaKTePUCTUKA CTPOEHUS
LHEHTPAJIBHBIX U TNepUupepUuecKuX OTAEIOB MapacUMIaTUYECKOM M CHUMIATUYECKOW CHCTEM.
CrpoeHre ¥ HEMpPOHHBIA COCTaB TaHIVIMEB (PKCTPaMypalbHbIX M HMHTpaMypaibHbIX). Ilpe- u
MOCTTaHITIMOHAPHbBIE HEPBHBIE BOJIOKHA.

Tema 13. Cencopnasi cucrema (OpraHbl 4yBCTB)

Knaccudpukanua. OOmwMiA NPUHIUN KIETOYHOW OpraHu3aldd PEHEenTOPHBIX OTIENOB.
HelipoceHCOpHBIE U CEHCOAUTENNATIBHBIE PELENITOPHBIEC KIIETKH.

Opean 3penusn.Ob1mas xapaktepuctuka. lcrouHnku aMOpHOHATIBHOTO PAa3BUTHS U TUCTOTCHES.
OOmwmit TIaH cTpoeHus TJa3HOro s0oka. OOONMOYKH, UX OTHAENBl U MPOU3BOJIHBIE, TKAHEBOU
coctaB. OCHOBHBIE (PYHKIMOHANbHBIE amNMapaThl: JUONTPUYECKUM, aAKKOMOJAIIMOHHBIA U
perienTopHbiii. CTpO€HUE W POJIb COCTABISAIOIIMX MX POTOBHIIBI, XPYCTaIMKa, CTEKIOBUIHOIO
Tena, paayKKu, ceTyaTku. HeHpOHHBII COCTaB U MIMOIUTHI CETYATKH, X MOPp(PodyHKIIMOHATIEHAS
xapaktepucTuka. CTpoeHne M TaTO(U3HOJIOTUS TATOYKO- U KOJOOYKOHECYIIUX HEUPOHOB
ceryaTki. OCOOEHHOCTH CTPOEHUS LIEHTPAIbHON SMKHU JIMCKa 3PUTEIBHOT0 HepBa. [IMrMeHTHBIN
AIUTENUN CeTYaTKH, CTpoeHHe U 3HadeHne. OCOOEHHOCTH KPOBOCHA0XKEHHUS TJIa3HOro s0JI0Ka.
Mopdomnoruueckue 0OCHOBBI LIUPKYJSIMH BHYTPUIIIA3HOM KUIKOCTU. Bo3pacTHbIe M3MEHEHHUS.
BcnomorarenbHbie opranbl ria3a (BeKH, CJIe3HBIN arapar).



Opean obouanus. OOm@as xapakTepucTuka. OMOpuoHaibHOE pa3ButHe. CTpoeHHe u
KJIETOYHBIM COCTaB OGOHHTCHLHOﬁ BBICTHUJIKU: PCLCITOPHBIC, MOAACPKHUBAIOIINC U 6aBaJ'H:HI>IC
nietkd. ['ucropusnonorus oprana oooHsHUS. Bo3pacTHbIe H3MEHEHUSI.

Opean exyca. Obmas xapakrepucTuka. DOMOpruoHanbHOe pa3Buthe. CTpOoeHUE W KIETOYHBII
COCTaB BKYCOBBIX TOYEK: BKYCOBBIC, MOJJICpP)KUBArOIIME W OasajbHble KIECTKU. VIHHepBamus
BKYCOBBIX MO4eK. [ uctodusuomnorus oprana BKyca. BozpacTHble H3MEHEHHS.

Opeanvil cniyxa u pasnogecus. O0IIas XapakKTepUCTHKA. DMOpHOHANIbHOE pa3BuTue. HapysxHoe
yX0: CTPOCHHE HApYXKHOTO CIyXOBOro mpoxona u OapaGanHOi mnepernoHku. CpenHee yxo:
XapaKTePUCTHKA SIUTEIHs OapaOaHHOM MOJIOCTH U CITyXOBOW TpyObl. BHyTpeHHEe yX0: KOCTHBIH
U TepenoHYarelii  JaOupuHTh.  BecTuOynspHas yacTb MEpernoHYATOro  JIa0MpUHTA:
AIUTUNTAYCCKUIA B CPEPUICSCKUN MEIIOYKH U MOJYKPYKHBbIC KaHajbl. VX perenTopHbIe OTACIbI:
CTpOGHHWE ¥ KJIETOYHBIH COCTaB MNSATHA W aMOYJSIpHBIX TpebemkoB. MHHepBarms.
['ucrodusnonoruss BeCTHOYISAPHOTO JTAOUPHHTA. YIIUTKOBAs 4acTh MEPEIOHYATOTO JIAOMPUHTA:
CTpPOCHHE YJIUTKOBOTO KaHalla, CTPOCHHE M KIIETOYHBIM COCTaB CHHPAIHLHOTO OpraHa, €ro
uHHepBalws. ['mcTodu3nonorus BOCHpUsTHs 3ByKOB. Bo3pacTHbIC H3MEHEHMS.

Tema 14. CepaedHo-cocyaucrasi cucremMa

CrpoeHue u 3MOpHOHAIBHOE Pa3BUTHE CEPAEUHO-COCYAUCTON CUCTEMBI.

Kposenocnvie cocyowi. OOuIMe NpUHLUIBI CTPOCHHUS, TKaHeBOW coctaB. Kiaccuduxanms
COCyZIOB. 3aBUCHUMOCTb CTPOEHHS COCYIOB OT IN€MOJMHAMHUYECKHX ycloBHil. Backynspuzanus
cocynoB (cocynel cocynoB). HeiliporymopanbHas perynsnusi cocynoB. IlocTHaranbHbIe
W3MEHEHMS B COCYMCTON CTeHKE. Perenepanus cocyos.

Aptepun. Knaccudukanus. OcobeHHOCTH CTpOeHUS U (PYHKIUU apTepHil pa3iIMyHOro THUIIA:
MBIIIEYHOTO, MBIIIEYHO-3JACTUIECKOTO U dacTHdeckoro. OpraHHeie 0COOCHHOCTH apTEpHid.
MuKpouUpKyJIITOPHOE PYyCIIO.

Aptepuoinbl, uX poiab B KpoBooOpamieHuu. CTpoeHHe. 3HAYEHHE HHAOTEIMOMHUOLUTHBIX
KOHTaKTOB B TUCTO(PHU3UOIOTUN apTEPHOIL.

I'emokamuisipel.  Knmaccudukamnus, ¢yHkmus u crpoenune. Mopdoornueckne OCHOBBI
npoliecca MPOHUIIAEMOCTH KalMWJUIAPOB M PEryisiuuu ux (yHKuid. OpraHHble 0COOEHHOCTH
KaluJUISIPOB.

Benynpl. @yHKIIMOHAIBHOE 3HAYEHUE U CTPOCHHUE.

ApTepuosOBEHYJISIPHBIE AHACTOMO3bl. 3HaueHHe uIs KpoBooOpamienus. Kiaccudukanus.
CrpoeHue apTepHoJIOBEHYJIIPHBIX aHACTOMO30B Pa3IMYHOrO THIIA.

Benbl. CTpoeHre CTEHKH BEH B CBSI3M C TEMOAMHAMUYECKUMH yCIOoBUsMH. Kimaccubukars.
OCOOEHHOCTH CTPOEHMS BEH pPa3jIYHOro THMa (MbIIIEYHOro U Oe3mbliiieyHoro). CTtpoeHue
BEHO3HBIX KJanaHoB. OpraHHble 0COOEHHOCTH BEH.

Jlumpamuueckue cocyov. CtpoeHue U kinaccudukanusa. CrtpoeHue IUM(pATHUECKUX
KalUISIPOB ¥ PA3IMYHBIX BUIOB JHMpaTtudeckux cocynoB. [lorsarue o mumdanrnone. Yuacrtue
AMM(ATHYECKUX KaMUUIIPOB B CUCTEME MUKPOLUPKYIISLINH.

Cepoye. DmbOpuoHansHoe pa3Butue. CTpOEHHUE CTEHKHU CEepJlla, ero 000J0YeK, UX TKaHEBOU
cocTaB. DHAOKap/ U KianaHbl cepana. Muokap, 0coOeHHOCTH KpOBOCHAOXKEHUS, pereHeparum.
[TpoBonsmas cucrema cepaua, ee MophoPyHKIMOHAIbHAS XapaKTepUCTUKa, 3HaYeHHE B paboTe
cepaua. Ilepuxapa. BuyTpuoprannele cocyabl cepaua. HMunepBaums cepauna. Cepaue
HOBOpOXAeHHOTO. [lepecTpoiika u pa3BuTue cepala nocie poxkaeHus. BospacTHele n3MeHeHus
cepaua.

Tema 15. Cucrema opraHoB KpOBeTBOPEHHSI M MMMYHHOM 3aIlMThI

OOmast XapakTepUCTHKa CHUCTEMbl KpPOBETBOPEHUS M HMMMYHHOM 3amuTbl. OCHOBHBIE
UCTOYHUKMA U dTanbl (OPMHUPOBAHUS OPraHOB KPOBETBOPEHMSI B OHTOIEHE3€ YeJIOBEKa.



Me3zobnacTiuuecknii, TenaTOMIJICHOTUMUYECKUH U MEAYJUIIPHBINA 3TAIbl CTAHOBIIEHUSI CHCTEMBI
KPOBETBOPEHHUSI.

Llenmpanvhvie opeanvl KposemeopeHus u ummyHozeneza. KocTHbii Mo3r. OO6rmmas
xapaktepuctuka. CTpoeHue, TKaHEBOH CocTaB M (YHKIMH KPAacHOTO KOCTHOTO MO3Ta.
Oco0OeHHOCTH BacKyJsIpU3allud U CTPOEHUE TeMOKanuwuisipoB. [ToHSATHE O MUKPOOKpYKEHUU.
JKentelit KOCTHBIN MO3T. Pa3BuTHe KOCTHOTO MO3ra BO BHYTpUYTpOOHOM nieproe. OcoOeHHOCTH
y JeTel 1 BO3pacTHbIe U3MEHEHHs. BO3MOXXKHOCTh MOBPEXKAAIOIIETO IEHCTBUS Ha KOCTHBIM MO3T
paaguanuy B CBSI3U ¢ ero MOPQPO(YHKIIMOHATBHBIMU OCOOCHHOCTSIMU. PereHepanusi KOCTHOTO
Mo3ra.

Tumyc. DMOpuonansHOoe pazputue. Ponp B numdomnosse. CTpoeHHE M TKaHEBOHM COCTaB
KOPKOBOT'O M MO3TOBOT0 BellecTBa. Backynspuzanus. CTpoeHue 1 3Ha4eHHEe TeMaTOTUMHUYECKOTO
Oapbepa. Bpemennasi (akuujeHTadbHas) U BO3pacTHash MHBOJIOIMS TUMYCA. DNUTEIUAIbHBIC
CTPYKTYpbI TUMYCA U UX POJIb.

Ilepughepuueckue opeamvi kposemeopeHus u ummyHozeneza. CenezeHka. IMOpHOHAIBEHOE
pazeutue. CTpoeHwe W TKaHeBOM coctaB. T- m B- 30HBL. KpoBocHaOxeHHE Cele3eHKH.
CTpyKTypHBIC U QYHKIIMOHATBHBIE OCOOCHHOCTH BEHO3HBIX CUHYCOB. MIHHEpBaIusl.

Jlumpatuueckue y3ibl. Obmas MophodyHKIIMOHATEHAS XapaKTEepUCTUKA. DMOpPHOHAIBHOE
pazButue. CTpoeHue U TKaHeBoW coctaB. KopkoBoe M MO3roBoe BEIIECTBO, MAPAKOPTUKAIbHAS
30Ha. Ix MmopdodyHKIMOHANIbHAS XapaKTepUCTHKA, KIETOYHBINA cocTaB. T- u B- 30Hb1. CrcTema
cuHycoB. Backymspusamnus. Poiib KpOBEHOCHBIX COCYJOB B Pa3BUTHU M TUCTO(DH3UOIOTUU
aumbaTtndeckux — y3noB.  MuuepBaums. Bospactaeie  u3menenus.  OcoOeHHOCTH Y
HOBOPOXJICHHBIX.

JlumdouHbsie 00pa3oBaHuUs B COCTABE CIU3UCTHIX 000I04EK: TUM(ATUIECKUE Y3EIKU B CTEHKE
BO3/lyXOHOCHBIX IMyTEH, MUIIEBAPUTEIHLHOTO TpakTa (OJMHOUYHBIE U MHOXXECTBEHHBIE) U JPYTHUX
opraHoB. X cTpoeHue, KI€TOYHBINH COCTaB U 3HAYCHHE.

Tema 16. Mopdosioruyeckue 0CHOBbI 3aAIIIMTHBIX PEAKUNI OPrann3Ma

Bocnanenue, 3axuBieHHe, BOCCTaHOBJICHHUE. KileTOUHBIE OCHOBBI BOCIIAJIUTENIBHON peakluu
(ponb HEUTPOPHITBEHBIX U 6a30(MITBHBIX JIEHKOIIUTOB, MOHOIIUTOB), TIPOLIECCOB 32)KUBIICHUS PaH.

NMmynuter. Buapl. XapakTepucTHKa OCHOBHBIX KJIETOK, OCYLIECTBIISIFOIIMX HWMMYHHbBIE
peakuuu — HEUTPOPUIBHBIX JEUKOIUTOB, Makpodaros, T-numdpornuros, B-nmumdountos,
wia3MonuToB. [ToHaTHEe 00 aHTUreHax U aHTUTeNnax. AHTUTEeHHE3aBUCUMasl U aHTUTeH3aBHCUMAas
nponudepanuss auMmdonutos. Ilpoueccet numdponosza B T- u B- 3aBucuMbIX 30HAX
nepudepruyeckux IMM@onaHeIx opraHoB. [ToHATHe O HUPKyIsIUMKH U perupkyassauu T- u B-
auMouuToB. ['yMOpasibHBIN U KJIIETOYHBI UMMYHUTET — 0COOEHHOCTH KOOTIepaliii Makpodaros,
T- u B- numdonutoB. DddekropHble KIETKH U KIETKH MaMATH B TYMOPaJbHOM U KJIETOYHOM
ummyHurere. EctecTBenHble kusuiepsl. [11a3mMaTnueckue KIETKH U cTaauu ux tuddepeHpanmm.
Perynsauus UMMYHHBIX peakIUi: TUTOKUHBI, TOPMOHBI.

Tema 17. DJHI0KpHHHAS cCHCTEMA

OOmiast XapakTepuCTUKa SHIAOKPHUHHOM cucTembl. LleHTpanbHble U nepudepuueckue 3BeHbs
SHJIOKPUHHOU cucTeMbl. [IoHATHE 0 TOPMOHAX, KIIETKAX-MHUIIIEHIX ¥ UX PEIENTOPax K TOPMOHAM.
MexaHU3MBbl PEryJISIIUU B 9HIOKpUHHOM cucteme. Kiaccupukarus sHA0KPHUHHBIX JKeJe3.

T'unomanamo-eunoghuzapnas HelpoceKpemopHas cucmema. l'unoranamyc.
HeiiposHokpuHHBIE HEHPOHBI KPYMHOKJIETOYHBIX M MEJIKOKIETOYHBIX S/Iep THIIOTajJamyca.
['unoTtanamoanenorunoduzapHas ¥ TUINOTaTaMOHeporunopusapHas cucreMmbl. JInGepuHbl U
CTaTUHBI, UX POJIb B PETyJISALUHU SHAOKPHHHOM cUcCTeMbl. Perymsnus QyHKUuH rumoraiamyca
LHEHTPAIbHOW HEPBHOM CHCTEMOI.

l'umogus. OmOpuonanbHoe pazputue. CrpoeHne U (QYHKIMHM  aJeHOTHIO(H3a.
[lutodyHKIIMOHATTPHAST ~ XapaKTePHCTUKA  aJCHOIMTOB  TepeaHed  goiam  runodwmsa.



['unoranamoanenorunopuszapHoe  KpoBooOpallleHHe, €ro pojb BO  B3aUMOJEHCTBUU
runotanamyca u runoduza. Cpenssst (mpoMexyTouyHas) Aoy Tunodusza U ee 0COOCHHOCTH Y
yenoBeka. Ctpoenue u GpyHkuusa Heliporunodusa, ero cBs3b ¢ runotanamycom. Backynspuszanus
¥ MHHepBauus runodusa. I'mnodus HOBOPOKIEHHOTO U €ro MepecTpoiika Ha ITarnax OHTOTeHe3a.

Omudusz. CtpoeHune, KIECTOUHbIN cocTaB. Bo3pacTHbIe H3MEHEHUS.

Ilepughepuueckue snookpunnvie nceneszvl. llluToBuaHas xene3a. VICTOYHMKH pa3BUTHAL
Crtpoenue. ®omnukynsl Kak MOp(PodyHKIHOHANBHBIE €IUHHIIBI, CTPOCHHUE CTEHKH M COCTaB
koutona (HhoJmUKyJIoB. DOITUKYISIpHBIE YHAOKPUHOIMTHI (TUPOIUTHI), KX TOPMOHBI U (ha3bl
CeKpeTopHOro Mmukia. Poab ropmonoB tupouutoB. Ilepectpoiika (oIMKYIOB B CBSI3U C
pa3nuyHON  (YHKIMOHAIBHOW  aKTUBHOCTHIO.  [lapadoymukynspHble  SHIOKPHUHOIMTHI
(xanpuuToHUHOUUTHL, C- kieTku). HVcTouHUKHM pa3BUTHS, JOKanu3auusd ¢ (QyHKUUS.
®dosukynorenes. Backynsapusanus 1 MHHEpBALKS IIUTOBUIHOM KEJIE3BI.

OxkonomuroBuHbIe xkene3bl. crounuku pazsutus. CTpoeHue U KIETOYHbIA cocTaB. Poib B
peryssMM MHUHEpalbHOro oOMeHa. Backynspuzauus, MHHEpBaLUUs U MEXAHU3MbI PETYJIALNN
OKOJIOIIUTOBUAHBIX kene3. CTpyKTypa OKOJIOIIMTOBUIHBIX JKE€JIe3 Yy HOBOPOXACHHBIX U
BO3PAacTHbIE U3MEHEHUS.

Haanouyeunuku. Mcrounuku pa3Butus. @etanpHas U 1eUHUTUBHAS KOpa HAAMOYEUHUKOB.
30HBI KOPbI ¥ UX KJIETOYHBIHN cocTaB. OCOOEHHOCTH CTPOEHHUSI KOPKOBBIX S3HAOKPUHOLIUTOB B CBSI3U
C CHHTE30M U CeKpeluei KOpTUKOCTepOUu10B. POlIb TOpPMOHOB KOPHI HAATIOYEUYHUKOB B PETYJIALIUN
BOJIHO-COJICBOTO PABHOBECHS, PAa3BUTHH OOIIErO aJanTallMOHHOTO CHHIPOMA, PEryJIsIun
0eNnKoBOro CHHTE3a. MO3roBo€ BEIIECTBO HAAMOUYCYHHKOB. CTpoeHHe, KJIETOYHBIH COCTaB,
TOPMOHBI U POJIb MO3IOBBIX 3HJIOKPUHOLUUTOB (3nuHedpounutoB). Bo3pacTHble H3MEHEHUs
HAAMOYCYHUKA.

OHOOKpUHHbIE CMPYKMYpbl  Jcene3 CMeWaHHOU cekpeyuu. HJOKPUHHBIE OCTPOBKU
MOJDKEITYA0YHOM KeNe3bl. DHAOKPUHHAS (PYHKIIHS TOHA[] (CEMEHHUKH, SUYHHUKH ), TIIAIICHTHI.
Oounoynvle eopmononpooyyupyrowue kiemku. IlpencraBienne o MudQy3HOW SHIOKPUHHOM
cucteme (J9C), nokanuzanus 3IeMEHTOB, UX KJIETOUHBIM cocTaB. HelposHIOKpUHHBIE KIIETKU.
IIpencrasinenus o AIIY/] cucreme.

Tema 18. IImmeBapurenabHas cucremMa

OOmast XxapakTepUCTHKa NHIIEBapUTENbHOW cucTeMbl. OCHOBHBIE HMCTOYHUKU Pa3BUTHS
TKaHEeW NUIIEeBapUTENbHON cucTeMbl B sMOpuoreHeze. OOLIMN NPUHIUI CTPOCHUS CTEHKU
NUILEBAPUTEIBHOTO KaHalla — CJIM3HUCTasi 000JI0YKa, OJICIIM3UCTasi OCHOBA, MbIIIIEYHAst 000JI0UKa,
HapyXHasi 000yiouKka (Cepo3Has WIM aJBEHTHULIMATbHAas), UX TKAHEBOW M KIJIETOYHBIM COCTaB.
[TonstTHe o camu3ucTOM 06ONOUKe, ee cTpoeHHe M (yHKIMs. VHHepBalus M BacKyJspU3aIus
CTEHKH IUIIEBAPUTENILHOMN TPyOKH.

OHAOKPUHHBIM  amnmapar  NHUILEBAapUTENbHOM  cucTeMbl. JlumdougHble  CTPYKTYpHI
MUIIEBapUTENBHOTO TpakTa. CTpoeHne OpIOIINHBI.

Ilepeonuii omoen nuwesapumensvhoti cucmemvi. OCOOEHHOCTH CTPOEHHSI CTEHKH PA3JIUYHBIX
OTJIEJIOB, UCTOYHHUKHU pa3BUTHs. PoToBas mosoctb. CTpoeHue CIM3UCTON 000JIO0YKH B CBSI3U C
dyHKIMEH M OCOOEHHOCTSAMH MHUIIEBApeHHUs B POTOBOM mosoctu. CtpoeHue ryObl, IIEKH,
TBEPAOrO U MATKOTO Heba, s3blKa, JECHBI, MUHAAIUHBI, UX KPOBOCHA0)KEHHE W WHHEpPBAIMSL.
Bonbme citonHble kene3bl. Kinaccudukanus, UCTOUYHUKH Pa3BUTHS, CTPOEHHE U (DYHKIIUH.
CTpoeHHE CEKpPETOPHBIX  OTIEJOB  BBIBOJHBIX IPOTOKOB. ODHJIOKpPUHHAs  (yHKIUS.
KpoBocnabxxenue u wunHepBauus. 3bik. CtpoeHune. OCOOEHHOCTH CTPOEHHS CIHU3MCTOU
000JI0UYKH Ha BEpXHEH M HMKHEH MOBEpXHOCTAX opraHa. COCOUKM S3bIKA, UX BHJIbI, CTPOEHUE,
¢yukuuu. KpoBocHaOxenue u nHHepBanus. 3yObl. CTpoeHue. OManb, JEHTHH U LIEMEHT —
CTpOEHHE, 3HaUeHHe U XuMHueckuil coctas. [lynbna 3y0a — cTpoeHue u 3HaueHue. [lepnonoHT —
cTpoeHue u 3HadeHue. KpoBocHaOxkeHne W uHHepBauus 3y0a. Pa3Burue u cmeHa 3y0oB.
Bozpactable n3menenus. ['notka u numeBoa. CTpoeHHe M TKaHEBOM COCTaB CTEHKH TJIOTKH U



NUILEBOJIA B pa3IM4HbIX ero oraenax. JKenessl nuieBona, ux rucropusnonorus. OcobeHHoCTH
CTPOEHUS MHILEBO/IAa Y HOBOPOXKACHHBIX U B PA3JIMYHBIE BO3PACTHBIE MEPHOABI TOCIIE POKICHHUS.

Cpeonuti u 3a0uuli omoenvl nuwesapumenvrol cucmemvl. OCOOCHHOCTH CTPOCHUS CTEHKHU
Pa3IUYHBIX OTAENOB. VICTOYHUKHM SMOPHOHAIEHOTO PA3BUTHAL.

Kenynok. CrpoeHue  caM3UCTOM  OOOJOYKM B Pa3jIMYHBIX  OTJENAax  OpraHa.
[lutopusnonornueckass  XapakTepUCTHKA  IMOKPOBHOTO  SHUTENHs,  CIM3e00pa3oBaHHE.
Jlokanusanus, CTpOCHUE U KJIETOUHBIN COCTaB jKeJie3 B PA3JIMYHBIX OTJeNax kelyaka. MUKpo- 1
yIBTPaMUKPOCKOIIMYECKHE OCOOCHHOCTH JK30- UM OJHJOKPHUHHBIX KJIETOK. Perenepanms
IOKPOBHOI'O SMUTENMS U SMUTENINs *kKele3 xenyaka. KpoBocHabkeHre U HHHEepBalUs ey IKa.
BoszpactHbie 0cOOEHHOCTH CTPOCHHS KETy KA.

Tonkas kumka. XapakTepuCTUKA Pa3IUYHbIX OTAEIO0B TOHKOW KUIIKU. CTpOEHUE CTEHKH, €€
TKaHEBBIM COCTaB.

CucremMa «KpUNTA-BOPCUHKA» KAK CTPYKTYpHO-(YHKLIMOHAJIbHAs €JUHULA. Buiel KieTok
SMUTENNUA BOPCHHOK M KPHUNT, UX CTPOEHUE W HUTO(PH3Honorusa. ['mcropusuomnorus mporecca
IPUCTEHOYHOT'O IMUIIEBAPEHUsI M BcachlBaHUSA. Poiib CIIM3M M MHUKPOBOPCHUHOK SHTEPOLIUTOB B
NPUCTEHOYHOM NHINeBapeHuu. LluTodu3nonorus 3x30- U SHAOKPUHHBIX KIETOK. Perenepauus
SMUTENHs TOHKON KuIIku. KpoBocHaO)keHUe ¥ MHHEpBALMsl CTEHKH TOHKOW KUIIKU. Bo3pacTHele
WU3MEHEHHS CTCHKH TOHKOH KUIIKU. JIumdonaapie 00pa3oBaHus B CTEHKE KUIIKH.

Toncras kumika. XapakTepucTuka pasiuyHbIX oTAenoB. CTpoeHHE CTEHKH, €€ TKaHEBBIH
coctaB. OCOOEHHOCTH CTPOCHHS CIHM3HCTOM O00ONIOYKM B CBS3W C (QyHKOMer. Bums
SMUTEIMONUTOB M SHAOKPUHOLIMTOB, UX LUTO(u3noaorus. Jlumponneie 06pa3oBaHus CTCHKH.
KpoBocuabxenue. anepBanus. YepBeoOpasHelii oTpocTOK. OCOOCHHOCTH CTPOCHUS U (PYHKITUH.
[Tpsamas kumika. CTpoeHHEe CTEHKU B Ta30BOIM M aHAJIbHOM 4YacTU NPSMOM KMILIKU B CBSI3U C MX
(GyHKIIMOHAIBHBIMU OCOOCHHOCTSIMU. MIHHEpBalusl.

Iloooicenyoounas  oceneza. OOmas xapaktepuctuka. CTpoeHHE HIK30KPUHHOTO U
SHJIOKPUHHOTO OTAENOB. LluTodusnonornyeckass XapakTepUCTHKA AI[MHAPHBIX KJIETOK. THITBI
9H/IOKPUHOLIUTOB OCTPOBKOB U MX MOpP(hOPYyHKIIMOHANbHAs XapakTepucTuka. KpoBocHabxeHue.
WNunepBanms. Pereneparnusi. OcoOeHHOCTH THCTO(QHU3UOJIOTHH B Pa3HBIE IMEPHOABI JIETCTBA.
M3MeHeHus xemne3bl IpU CTApEeHUH OpraHu3Ma.

Ileyens. Obmas xapakrepructuka. OCOOCHHOCTH KpoBOCHAOXeHHsI. CTPOCHUE KIIaCCHYECKOM
JIOJIBKU KaK CTPYKTYpHO-(YHKIMOHAJIBHON €IMHUIIbI NedeHu. [IpeacTaBieHuss o MopTaibHOM
noipke u anpHyce. CTpoeHue BHYTPUIOIBKOBBIX CHHYCOHIHBIX COCYAOB, IIUTOPHU3UOIOTHS X
KJIETOYHBIX 3JIEMEHTOB: SHAOTEIHOLUTOB, 3Be3A4aTbix Makpodaros. IlepucuHycouanbHble
NPOCTPAHCTBA, UX CTPYKTypHas opraHu3anyus. JIMMomuTe, 0COOCHHOCTH CTPOCHUS W (DYHKIIHH.
['enaTonuThl -OCHOBHOM KJIETOUHBIM 3J€MEHT MEeUYeHM, MPECTaBIeHUsS 00 UX pacroioXEeHUU B
JIOJIbKAX, CTPOEHHUE B CBSA3M ¢ QyHKUUAMHU neyeHH. CTpoeHUe KEeMYHbIX KaHaIbIIEB (XOJIAHTHOM)
U MEXJIOJIbKOBBIX KETYHBIX MPOTOKOB. MeXaHU3MBbl IMPKYJIALUHN IO HUM >keud. IHHepBanus.
Perenepanusa. OCOOEHHOCTH CTPOEHHS MEYEHH HOBOPOXKACHHBIX. MophodyHKIIMOHATbHBIE
0COOEHHOCTH CTPOEHUS MEUYEeHHU JieTell paHHEero Bo3pacTa U Ipu CTapeHUH opranusma. JKemuHsli
My3BIph U JKeTueBbIBOASAIIME TyTH. CTpoeHHEe U QyHKITHSL.

Tema 19. /IpixaTejibHas cucTEMA

OOmas xapakTepuCTHUKa JIbIXaTeIbHON cucTeMbl. BO3IyXOHOCHbBIE MyTH U pecUpaTOPHBIN
otaen. DMOpuoHanbHOE pa3BuTHE. lIpencTaBieHue o He PECUPATOPHBIX U PECHHPATOPHBIX
GYHKIUSAX IBIXaTEIbHON CUCTEMBI.

Buenezounvie 6o30yxonocuvie nymu. OCOOEHHOCTH CTPOCHUS CTEHKH BO3yXOHOCHBIX ITyTEH:
HOCOBOM TIOJIOCTH, TOpPTaHM, Tpaxed M TJIABHBIX OpoHXOB. TKaHEBOW COCTaB U THCTO-
(GyHKIMOHATIbHAS XapaKTepUCTHKa UX oOosouek. KieTodHbIl cocTaB sMuTENUs CIU3UCTON
000JI0UKH.

Jleckue. BHyTpuiierouHble BO3yXOHOCHBIE ITYTH: OPOHXU M OPOHXHMOJIBI, CTPOSHHE UX CTEHOK
B 3aBHCHMOCTH OT UX Kajauopa. JlumponaHas TkaHb B CTEHKE OPOHXOB, €€ 3HaYCHHE.



Anmnyc kak MOpdodyHKIIMOHATBHAS eIMHHLA JIeTKoro. CTPYKTypHBIE KOMIIOHEHTHI aluHYCa.
CrpoeHrie CTEHKH anbBeoil. THIBI MHEBMOLMTOB, UX HUTO(YHKIMOHAIbHAS XapaKTEPHCTUKA.
CTpyKTypHO-XUMHYECKass OpraHu3anus U QYHKIHS CyphaKTaHTHO-aJIbBEOJSIPHOTO KOMILIEKCA.
CrpoeHrie MeXallbBEOJSPHBIX MEPEropoAoK. AsporeMarndeckuii Oapbep M €ro 3HaueHUE B
razooomene. Makpodaru serkoro. Kposocnabxenune nerkoro. ManepBamus. CTpoeHHE JIETKOTO
HOBOPOXKJIEHHOTO (3KHBO- U MEPTBOPOXKJICHHBIX). Pa3BUTHE JIETKOTO B MOCTHATAIBHOM IIEPHO/IE.
Bo3pacTHbele M3MEHEHHS JIETKOTO B IpoIecce CTapeHus. PereHeparopHble MOTEHIIMM OPraHOB
neixanus. [IneBpa. MopdodyHKIMOHaNbHAS XapaKTEPUCTUKA.

Tema 20. Ko:xa u eé npousBoaHbIe

Koxa. O6mias xapakTepucTrka. IMOpHOHATIbHOE pa3BuTHe. TKaHEBBIN COCTaB.

Omunepmuc. OcHoBHbIe mauddeponbl kimerok B snuaepmuce. Cion snuaepmuca. Hx
KJIETOYHBIN cocTaB. OCOOCHHOCTH CTPOCHUS SMUACPMUCA KTOJICTON» U «TOHKOW» KOoxH. [loHsTHE
0 mpoliecce KepaTUHU3auK, ero 3HaueHue. CTpyKTypHbIe U OMOXUMHYECKHE U3MEHEHHUS KIIETOK
B Ipolecce KeparnHuzanuu. KierouHoe OOHOBIIEHHE SMUAEPMHCA U TPEACTABICHHUE O €ro
npoiaudepaTuBHBIX €IMHUILIAX U KOJOHKOBOM opraHu3anuu. MecTHas cucTeMa MMMYHHOTO
HaJ30pa DJNHACPMHUCA — BHYTpHANHUACPMaTbHbIE Makpodaru W JUMQOIUTB, WX THUCTO-
byHKIIMOHAIbHAS XapaKTepUCTHKa. [IUrMEHTHBIE KIETKH SMIHAEPMHUCA, UX IPOUCXOXKICHUE,
ctpoenne W poib. Ocs3aTenbHbIE KIETKH, CTPYKTYPHBIE MPH3HAKKM HX PELENTOPHOU U
SHAOKpUHHON (pyHKUMH. ba3zanpHas miacTUHKA, I1epMabHOAIHIEPMAIIbHOE COeIMHEHUE.

JlepMa, COCOUYKOBBIN M CETUaThIN CIIOU, UX TKaHEBOW cocTaB. OCOOEHHOCTH CTPOEHHUS I€PMBbI
B KOXE pAa3IMYHBIX Y4YaCTKOB TeJla - CTOMbI, JIAJOHEW, JHIla, CycTaBOoB H jap. lucro-
(GyHKIMOHAIbHAS XapaKTepUCTUKA HMMMYHHOW CHCTEMBI B JiepMe. Backymnsipuzanus KOXKH.
Nuueppanus koxu. Perenepanusi.

XKenespl koxxu. CasibHBIE U TOTOBbIE KeEJI€3bl (MEPO- U AalIOKPUHOBBIE), UX PA3BUTHUE, CTPOCHUE,
ructousznoiorus. MosnoyHble Kele3bl — cM. B pasfene <« JKeHCKue IOJOBBbIE OpraHbD).
Boszpactheie ocobeHHOCTH KOXH U ee skene3. [Ipunatku koxu. Bomocsl. PazButue, crpoenue,
pocT u cMeHa Bosioc. Hortu. Pa3Butue, cTpoeHune u pocT HOITEH.

Tema 21. Cucrema Mo4eoOpa3oBaHusi 1 MOYEBbIAeJICHUSA

OO11ast XxapaKTepUCTHKA CUCTEMbI MOUEBBIX OPTaHOB. DMOPHOHAIBHOE Pa3BUTHE.

Ilouxu. KopkoBoe u Mo3roBoe BemiecTBo Mouku. Hedpon kax mopdodyHKIMOHAIbHAS
€IMHUIAa TIOYKH, ero crpoeHue. Tumbl HehpoHOB, UX Tomorpadus B KOPKOBOM M MO3TOBOM
BellecTBe. Backynspuzanuss NOYKM — KOPTUKalbHas U IOKCTaMEIyJUISIpHAsh CHUCTEMBbI
KpoBocHaOeHus. IlodeuHble Tenblla, MX OCHOBHBbIE KOMIOHEHTHI. CTpOEHHE COCYIUCTBIX
KiyOoukoB. Me3anruii, ero crpoeHue u QyHknus. CTpyKTypHas OpraHu3alus MOYEHYHOTO
¢wibTpa U ponb B MoueoOpasoBaHuM. FOkcrariaomepyinsipHblil ammapat. I'mctodusnonorus
KaHAJIbIIEB HE)POHOB M COOMpaATENbHBIX TPYOOUEK B CBSA3M C MX ydacTHUEM B OOpa3oBaHUU
oKoHYaTenbHOM Moun. CTpoma mouek, ee rUcCTOoQyHKIMOHANbHAsl XapakTepucTuka. [lonstue u
CTpOEHHE NPOTHUBOTOYHON cHCTeMbl NOYKH. MophodyHKIIMOHATbHBIE OCHOBBI PETryJISLIUU
nporecca ModeoOpa3oBaHMsA. OHAOKPUHHBIA —ammapar MOYKU (pEeHMH-aHTMOTEH3MHOBAs,
MHTECTELIMAJbHAs TPOCTArJIAHJUHOBAasT M KaJUIMKPEWH-KMHUHOBAs CHCTEMBI), CTPOCHHE U
¢yukuusa. HWuHepBamust mnouku. PereneparuBHble mnoTeHUMH. OCOOEHHOCTH TOYKH Yy
HOBOpoxaeHHOro. [Tocneayromue Bo3pacTHbIE N3MEHEHUS [TOYKH.

Mouesvisoosiwue nymu. CTpOEHHUE CTEHKHM IIOYEYHBIX dYamiedek M JioxaHku. CTpoeHue
MOUYETOYHUKOB, MCXOJI1 U3 MPEJCTABICHUS O MOPLUUOHHOM XapakTepe MepeABMKEHUS MO0 HUM
Mour. MopdodyHKIIMOHATbHAS XapaKTEepPUCTHKA MOYEBOro Iy3bips. OCOOEHHOCTH CTPOEHUs
MY>KCKOT'O U )KEHCKOI'0 MOYEHCITyCKaTeIbHOTO KaHaa.



Tema 22. My:kckasi mos10Basi CHCTeMa

OO01as xapakTepuCcTUKa CUCTEMBI TIOJIOBBIX OPTaHOB. DOMOpuoHanbHOE pa3Butue. [lepBuunbie
TOHOLIMTHI, HaydajbHas JIOKAIM3aLMs, IIyTM MUTPAlMM B 3a4aTOK TOHaAblL. ['HMcTONOrM4ecku
uHaupepeHTHas cTagus pa3BUTHUS TOHAJ U LIUTOTEHETHYECKHE MPOLECChl Ha ATOW CTaIuu.
®daxTopsl nonoBoi AuddepenunpoBku. TkaHeBoi cocTaB OPraHOB MOJOBON CHCTEMBI.

My:ckue 1mosioBble opraHbl. ['MCTOreHEeTHYecKHe MNPOLECChl B 3a4aTKe TOHAAbl, BEIYIIHE K
Pa3BUTHIO AMYKA. Pa3BUTHE CEMABBIHOCAIIUX Ty TEM.

Auuko. OOuiast XxapakTepucTUKa cTpoeHus. M3BuThie ceMeHHble KaHAbLbI, CTPOSHUE CTEHKH.
Crniepmarorenes. L{uTonornueckast XxapakTepuCTHKA €r0 OCHOBHBIX (a3. Poib cycTeHTOUTOB B
crnepmaroreHese. ['eMaToTecTUKYISpHBIN Oapbep. DHIOKpUHHAsA (YHKIUS SUYKA: MYXKCKUE
[IOJIOBBIE TOPMOHBI W CHUHTE3UpYIOIIME UX T[ia”ayaouuTsel (kiaetku Jleinura), ux
UTOXUMHUYECKHE OCOOEHHOCTH, y4yacTHEe B peryjsluM crepmarorenesa. [ ucrodusmonorus
MPSIMBIX KaHAIBIEB, KAHAJIBLIEB CETH M BBIHOCSIINUX KaHAJIBLIEB sSiMUKa. Perynsius renepaTtuBHON
U SHAOKPUHHON QyHKIMA simuka. OCOOEHHOCTH AUYKa HOBOPOXKJIEHHOTO, 10 TIEPHUO/Ia MOJIOBOTO
CO3pEBaHUs, B IIEPUOJ, ITI0JIOBOU 3PEIIOCTH U IIPU CTAPEHUU OpraHU3Ma.

B03MOXHOCTh MOBPEKIAIONIET0 ACHCTBUS HA AUYKU (PUBUKO-XUMHUYECKUX (HAKTOPOB —
pamuanus, ajkoroyib, TeMIleparypa M JpYrHe B CBA3M C HX MOP(HOPYHKINOHATHHBIMU
OCOOCHHOCTSIMHU.

Cemsasvinocawue nymu. Ilpunatok simuka. CeMsaBbIHOCAIIMM NPOTOK. CEMEHHbIE MY3bIPHKU.
CemsausBepratenbhbiii kaHai. [Ipencrarenshas sxenesa. Mx crpoenue u pynkuuu. BozpactHbie
n3meHenus. [lonosoit wien. CtpoeHue, BacKyJIsipu3alivsi, MHHEPBAIIHSL.

Tema 23. /Kenckas mojioBasi CHCTEMA

Auuynuk. Pazsute. O0mas xapakrepucTuka ctpoeHusi. OCOOEHHOCTH CTPOSHHUST KOPKOBOTO U
MO03roBoro BeuiectBa. OBorenes. OTauyms OBoreHesa ot criepmarorene3a. CTpoeHue U pa3BUTHE
domnukynos. OBynsanus. [lonsTue 00 oBaprabHOM LIUKJIE U €r0 peryisiuuu. Pazsurtue, ctpoeHue
U (QYHKIHMH KEITOr0 Tela B TEUEHUE OBAPHAIBHOTO LUKIA U IpU OEpEeMEHHOCTH. ATpe3us
dommkynoB. OHIOKpUHHAs  (QYHKUIUS  SUYHUKA: IHKCHCKHE TIOJOBBIE TOPMOHBI U
BbIpa0aThIBAIOLIME MX KJIETOUHBbIE 3J1eMEHThl. OCOOEHHOCTH SMYHMKAa HOBOPOKICHHBIX 0
MIO0JIOBOTO CO3PEBAHMs, B MIEPUO/I TIOJIOBOW 3pPENIOCTH, UyBCTBUTEIBHOCTh SUYHUKOB K JIEHCTBUIO
panualyy, alkoroJo U ApyruM (GakTopoB.

Mamounvie mpyowl. Pa3zputue, crpoenne u ¢(ynkuuu. OmuogoTBopeHue. buonornueckoe
3Ha4YeHHE OIUIOA0TBOPEHUS, MOP(OIOTrUs U XPOHOJIOTHs Ipolecca.

Mamxka. Pa3zButue. CTpoeHHE CTEHKH MaTKU B pa3HbIX €€ oTAenax. MeHCTpyalbHbIN LUK U
ero ¢a3pl. OCOOEHHOCTH CTPOEHUS SHIOMETPHUS B pa3ianyHble (a3bl 1ukia. CBA3b HUKINYECKUX
M3MEHEHUH 3HJIOMETpus U sinuHuKa. [lepectpolika MaTku pu OEpeMEHHOCTH U MOCIIE POOB.
[Tnanenra, ocoOeHHOCTH ee (HOPMUPOBAHMS, OCOOEHHOCTH OpraHU3allMM MaTepUHCKOW U
deTanpHOI YacTel Ha MPOTsHKEHUU OepeMeHHocTH. Ornepexaroiiee pa3BUTHE COCTUHUTETLHON
TKaHM IIJIALEHTHl M JAPYTUX BHE3apOABINIEBBIX OpraHoB. CTPYKTYpHBIE OTIWYMSI TPETHYHBIX
BOPCHHOK B pa3HbIX TPUMECTPax OepeMEHHOCTH, (PYHKINHU MIAleHThl. AMHUOH, €0 CTPOEHUE U
3HayeHue. [lymoBuHa, ee oOpa3oBaHHWE M CTPYKTYpPHbIE KOMIIOHEHTBHI: CTYJIEHHCTas TKaHb,
COCyZbl, PYAMMEHTHI JXEJITOYHOIO Mellka M amaaHTouca. Cuctema MaTh-IUIAllEHTa-IUIOA U
(baxTopsl, BIUSIONINE Ha €€ (PU3HOIOTHIO.

Backynspuszanus u uHHepBainus MaTku. BospactHble n3meHeHus. OCOOEHHOCTH MaTKu
HOBOPOJKIEHHBIX, JIEBOYEK JI0 IIOJOBOIO CO3pPEBaHMS, B IIEPUOJ IOJOBOTO CO3PEBAHHUA, Yy
B3pOCJIbIX KEHILMH U MPU CTAPEHUH.

Bnaranume. Pazsutue. CtpoeHne ero cTeHOK. MI3MeHeHue B CBSA3U C MEHCTPYaJIbHBIM LIUKIIOM.
Hcnonp30BaHne BiaralvIHbIX Ma3KOB MIPU ONpeaesieHnH (a3 )KEHCKOTO MOJIOBOTO IHKIIA.

I'pynnas (monounas) sxenes3a. Ilpoucxoxnenue. Paszputme. Crpoenme. IlocTHaranbHble
u3MeHeHusa.  OyHKUMOHaIbHAasgE  MOp(ONOrHs  JaKTUpYIOIIedW W HeJaKTUPYoIen



(HeYHKIIMOHUPYIOIICH U MMOCIE JaKTalluh) MOJIOYHOM Keje3bl. HelposHIOKpUHHAS peTyIIsIus
(I)yHKI_[I/II\/'I MOJIOYHEIX Keje3. MI3MeHeHne MOJIOYHEBIX JKejle3 B X0JC OBApHUAIIbHO-MCHCTPYAJIbHOT'O
UKJIa U TPy OepeMeHHOCTH. Backynsipu3anus 1 HHHEpBaIusl.

Tema 24. Panumnii 5MOpuoreses

OMOPHUOIIOrHs MIEKOIUTAIOIUX KaK OCHOBA JIJIsl IOHUMAaHUsI OCOOEHHOCTEH CTPOCHMSI TKaHEeH
(ructorenesa). Ilepuoguzamus pa3BUTHS 4elloBeKa M JKUBOTHBIX. IlpencraBienue o
OMOJIOTMYECKUX MpoLleccax, JEeKAIIMX B OCHOBE pa3BUTUS 3apojpllla — HHIYKIMS,
JeTePMHHAIMS, JIEJIEHUE, MUTPAIIHS KJIETOK, POCT, TU(PepeHIIMPOBKA, B3aUMOACHCTBUE KIIETOK,
rulenb kieTok. OCOOEHHOCTH SMOPHOHAIBHOIO pPa3BUTHUA MiekonuTaoomux. Kpurndeckue
NepUOJIbl B Pa3BUTHH 3apobiiia. Hapyienue npoueccoB 1eTepMUHAIIMH KaK IPHYNHA aHOMAIAN
U YPOJCTB.

IIporenes. OmionoTBopeHue. JucTaHTHBIE U KOHTAKTHBIE B3aUMOJIEHCTBHS TIOJIOBBIX KJIETOK.
[IpeoOpa3oBaHuss B CHEPMHMH: KamalMTalys, aKpOCOMalbHas peaklus, OCBOOOXKIECHUE
(epMEHTOB aKpOCOMBI, TEHETPAIUs CIEPMHEM IPO3PAYHOM 30HBI M IJIA3MOJIEMMBbI OBOIIMTA,
cOpoc MUTOIIIa3MAaTHYECKOW 000JIOUKH CHEPMUs, TOBOPOT criepMusi, (GOPMUPOBAHHE MYKCKOTO
npoHykieyca. IIpeoOpazoBaHuMss B OBOLMTE: pacCeMBaHME KIETOK JIyYUCTOTO BEHIIA,
KOpTUKaJIbHAs peaklus, BHIOPoC (hepMEHTOB KOPTUKAIBHBIX IPaHyJI, IpeodpaBaHue Mpo3pavyHoi
30HBI (30HHAs peakiysl), aKTUBALUSA LUTOIUIA3MAaTHYECKUX IPOLIECCOB, OKOHYAHUE Meio3a u
OTJIEJIEHUE 2-I0 HAIpPaBUTEIBHOTO Tenblia. MYXKCKOM M JKEHCKHM IMPOHYKJIEYCHI, pachaj HxX
000J10Y€K, YCTAHOBJIEHUE CBA3H XPOMOCOM IPOHYKJIEYCOB C LIEHTPUOJIBIO CIIEPMHUSL.

3urota — OJIHOKJIETOYHBIN 3apOJblll, €€ I'€HOM, aKTUBAllUsl BHYTPUKIIETOUHBIX IPOLIECCOB.
HpoGnenune. Crneunduka apobiieHUs] 3UroThl y 4elloBeka W XpoHosorus npouecca. CtpoeHue
3apo/iblllla Ha Pa3HbIX CTaAUSX ApodseHus. Poib mpo3payHoii 30Hbl. XapaKTepUCTUKA TEMHBIX U
CBETJIBIX 0JIACTOMEPOB, UX MEXKKJIETOUHBIX KOHTAKTOB. ¥ MEHbILIEHHE Pa3MepPOB 0JIACTOMEPOB, UX
MEKKJICTOYHBIX KOHTAKTOB. Y MEHBIIICHHE Pa3MEPOB OJIaCTOMEPOB, BOSHUKHOBEHHE COOCTBEHHBIX
CHHTE30B, B3auMo/ielicTBHe 6iactomepoB. Mopyiia. biactonucra. BuyTpeHHss kieToyHas Macca
(aM6puobact) u Tpododnact. Ctaaust cBoOoaHON OactonucThl. COCTOSHUE MATKH K HAadary
umiuianTauuu. Havano 1-it ga3el racTpysisiiuy myTeM AeJaMUHALIH.

Paznenenne »mOpuoOmacra Ha »snubnact u rumnobnact. IlpeoOpa3oBanue rumobacra,
(dopMHpOBaHKE EPBUYHOTO KENTOYHOIO MEIIKa, 00pa30oBaHNE MPeXOopJabHON TIACTHKH.

[IpeoOpazoBanne »snubiacTa: oO0pa3oBaHWE aMHUOTHYECKON TMOJOCTH, BBIICICHUE U
3aMbIKaHHE aMHUOTHYECKON 3KTOJEPMbI, (POPMUPOBAHNE aMHUOTHYECKOTO My3bIpsl; Havano 2-i
a3l racTpyIAIMH IyTeM SMUTpanuu - (GOpPMHUPOBAaHHE TEPBUYHON TOJOCKH U TEPBUYHOTO
y3elka, 00pa3oBaHue 3apOABIIIEBOM ME30AepMbl, TOJIOBHOI'O OTPOCTKA M SHTOJIEPMBI 3apO/IbIIIa.
O6pa3oBaHre BHE3APOIBIIIICBON ME30I€PMBI.

WNmnnanTanus. XpoHosorus mnpouecca ummiantanui. uddepenuuposka tpodobdiacrta Ha
nuToTpoodacT U CHHIUTHOTPO(dOOIACT. AKTUBALMS CUHIUTHOTpodoOaacta. ObpazoBaHue
JaKyH U UX COEIMHEHHE C KPOBEHOCHBIMH COCYIaMU SHIOMETpUs. [ MCTHOTPOHBIN THI MUTAHUSL.
dopMHpOBaHUE IEPBUYHBIX U BTOPUYHBIX BOPCHH XOPHOHA.

JuddepeHurpoBka 3apoabIIeBOH Me301epMbl (COMUTBI, HE(PPOrOHOTOMBI, BUCIIEPAIbHBIN U
napueTaibHbIN JTUCTKU CIUIAaHXHOTOMA, SMOPHOHANIBHBIN B 11€710M). POCT rOJI0BHOTO OTpOCTKa,
oOpa3zoBanue xopabl. PopMupoBaHHe HEPBHOH TPYyOKHM W HEPBHBIX I'peOHEH, aCHHXPOHHOCTh
pa3BUTHSA TOJOBHOTO M KayJalbHOIO OTJENOB. TysoBHIIHAS CKiIa/Ka, 0Opa3oBaHUE MEPBUUHON
KUIIKH.

JuddepeHnnpoBka BHE3apOBIIEBON ME30/IepMbl aJNIAHTOHUCA, aMHHUOTHUYECKOTO ITy3bIpS,
KENTOYHOT'O MEIIKa, COeIMHUTEILHON HOXKKH, CJIOSI, OJICTUIIAIOIIEro Tpodobdiact.

Tema 25. Kputuyeckue nepmoabl 3MOMoreHesa

Kputnueckue nepuoasl smOuoreneza. MakTopsl, BIUSIOIIME HAa pa3BUTHE: I'€HETHYECKUE,
MaTEepUHCKHE, BHEITHHE (paIualus, akorollb, KypeHue, HApKOTHKH, HH()EKIHS, XUMHUECKUE U
JIeKapCTBEHHbIE BEIIECTBA, IECTUIIU/IBI U JIp. ).



3.VUYEBHBINA IVIAH JUCITATLIIAHBI

HanmenoBanue Jlexun [Ipaktnyeckue | CamocrositensHas | Bcero yacos
paszenon 3aHATHUS pabota
1. UICTOPUI 2 2 4 8
PABBUTHUS U
METO/IbI
NCCIIEJJOBAHHUA B
I'MCTOJIOI'MU,
HUTOJIOI'N 1
KJIETOYHO
BHUOJIOI'N
2. IUTOJIOI'US 1 8 8 12 26
KJIETOYHA
BUOJIOT A
3. OBIIIAA 10 10 16 30
I'MCTOJIOI'rA
4. YACTHAA 14 28 40 80
I'MCTOJIOI'rA
HUTOI'O 24 48 72 144
KAHJIUJJATCKHUIA 36
9K3AMEH
HUTOI'O YACOB 24 48 108 180

4. METOIUYECKME YKA3AHUS U1 OBYUYAIOIIIUXCSI IO OCBOEHUIO
TV CHMUIIAHBI

JU1 ycrienHoro OCBOEHUs IUCLHUIUIMHBI CIENYET 03HAKOMUTBCS C COACPKAHUEM Pa3/IeioB U
TEM IO TUCIHMITIMHE (CM. 11.2), UCTIO0JIb30BaTh PEKOMEHI0BaHHbIE pecypchl (11. 5).

S.NEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYHEHUSA JJIA
CAMOCTOSTEJBHOMN PABOTHI OBYYAIOIIUXCS IO JUCIHUIIIUHE

5.1 OcHoBHasi yueOHasl JuTEepaTypa

1. TlameeB, H.I'. OcHoBbl kieTouHod Ouosioruu: ydeOHoe mocobue / H.I'. Tlamees, W.U.
beccuetnos; pen. T.I1. Lkypat; MunuctepctBo obpazoBanus U Hayku Poccuiickoit denepanyn,
@®enepalibHOE TOCYJApPCTBEHHOE aBTOHOMHOE 00pa3oBaTENbHOE YUYPEKICHHE BBICIIETO
npodeccuoHaabHOro oopazoBanus «FOHbIH (enepanbHblii YHUBEpCUTET». — PocToB-Ha-/loHy:
M3narensctBO OxHOTO henepanproro yuuBepcurera, 2011. — 246 c.: wi., Tadmn., cxem. — ISBN
978-5-9275-0821-1; To xKe [DneKTpOHHBIH pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=241144.

2. I'ucronorus. ATiac Juist MpakTUYECKUX 3aHATHI: ydyeOHoe mocobue. boituyk H.B., McnamoB
P.P., KysuenoB C.JI., Yensmme O.A. 2010. — 160 c.: w1 - Pexum npocryna:
http://www.studmedlib.ru/ru/book/ISBN9785970419199.html.



3. PykoBojicTBO 110 THCTONOTHU: pyKOBOACTBO. B 2 Tomax. Tom 1 / ITox pen. P.K. lanunosa. 2-¢
U3, UCIp. u JOTI. 2011. — 831 c. Pexum JocTyna:
http://www.studmedlib.ru/ru/book/ISBN9785299004212.html.

4. PyKoBOJCTBO MO TUCTOJOTHU: PyKOBOACTBO. B 2 Tomax. Tom 2 / [Tox pex. P.K. [lanunona. 2-¢

n31., HCTIp. u JOII. 2011. — 512 C. — Pexum JOCTyTa:
http://www.studmedlib.ru/ru/book/ISBN9785299004311.html.

5.2 lonosiHuTe/IbHASI y4eOHAas TUTEPaTypa

1. HexpacoBa, .. OCHOBBI IUTOJIOTHH U OMOJIOTHH pa3BUTHUs: yaeOHoe mocooue / U.H.
Hekpacosa; ®I'OVY BIIO, CtaBponoyibCKHil rOCyJapCTBEHHBIN arpapHblii yHUBEPCUTET. —
CraBponosib: CTaBpoIoJIbCKUM FOCyAapCTBEHHBIN arpapHblil yHusepcurert, 2008. — 152 c.: ni.,
Tabm., cxem. — ISBN 978-5-9596-0516-2; To e [Dnekrponnsiii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=138856
2. Kusnuenko, H.B. Yuebno-npaktuueckoe nocodue mno «I'MCTOIOrUN C OCHOBAMH
sm6Opuosorun» / H.B. Kuznuenko, A.I'. )KykoBa. — Mocksa; bepnun: {upexr-Menua, 2017. —
140 c.: wn., Tabn. — buommorp. B kH. — ISBN 978-5-4475-8976-9; To ke [ DneKTpOHHBIHA pecypc].
— URL: http://biblioclub.ru/index.php?page=book&id=454301.
3. 3aBap3uH, A.A. OCHOBBI CpaBHUTEILHOM ructoioruu / A.A. 3aBap3un. — JI.: I31-Bo
Jlenunrp. yn-ta, 1985. — 202 c. — ISBN 9785998912634; To e [DnekTpoHHbIi pecypc]. — URL:
3http://biblioclub.ru/index.php?page=book&id=47525.
4. An6eprc, b. Monekymnspuas 6uonorus kietku / b. Anbeprc. — Mocksa: Mup, 1994. - T. 3. —
506 c. — ISBN 5-03-001985-5; To xe [DnekTpoHHbIi pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=40083.
5. Poranos B.P., Poranosa C.M., HoBocenbuieBa M.E. O6paboTka 3KkcriepuMeHTaIbHbBIX
IaHHBIX: YuebHoe nocobue. — [lensa: [lens. roc. yu-t, 2007. — 171 c.
http://window.edu.ru/resource/987/36987.
6. 'ucronorus. CxeMbl, TAONHIIBI ¥ CUTYyallMOHHBIC 33]]a4M 110 YaCTHON TMCTOJIOTUU YeIOBeKa:
yuebHoe nocobue. Bunorpanos C.10., Junases C.B., Kpumron B.B. u ap. 2012. — 184 c.: un.
Pexxum noctyna: http://www.studmedlib.ru/ru/book/ISBN9785970423868.html.
7. l'ucronmorusi, uutonorusi u smMmopuosorus: yueouux/ noxa pex. F0.1. Adbanaceena, C.JI.
Ky3znenosa, H.A. IOpunoii. — M.: Menununa, 2004.
8. Hepsabun J1.I'. ®yHkumoHanbHas Mopdosaorus kieTku: yued. nocoodue / JI.I'. [epsadbun. — M.:
K1V, 2005. -320 c.
9. Konnues A.C. Monekynsipaas 6uonorus / A.C. Kounues, I'.A. CeBactbsiHoBa. — M.:
Axanemus, 2005. — 400 c.

5.3. Ilepuoanyeckne U3IaHNUS:

1. XKypnan Poccuiickoit Akanemun Hayk «L{utomorus».
2. Kypnan Poccuiickoit Akanemuun Hayk «Mopdomnorusi».

5.3 Pecypcsbl cetu « AHTEpHET»

1. http://files.lib.sfu-kras.ru/ebibl/umkd/1317/u_program.pdf - DOnexTpoHHBIH  yueOHO-
MeToanyeckuit komruieke. Lluronorus ¢ ocnoBamu rucronorun. Kpacnosipek. 2009.

2. http://patho-not.narod.ru/page8 2.html - Caiitel mo sMOpuosoruu, mMopdonoruu, oomen
MATOJIOTUH YeJIOBEKa, MOJICKYJISIPHON MEIUIIUHBI, OMOTEXHOJIOTHSIM.

3. http://www.morphology.dp.ua/ - HT AT'ET — HaydHoe 0o0miecTBo aHaTOMOB, THCTOJIOTOB,
YMOPHUOIIOTOB.

4. http://www.tryphonov.ru/tryphonov2/terms2/hisres.htm - ['mcTomorust demoBeka: pecypchl
WHTEPHET.



5. http://www.school.edu.ru/catalog.asp?cat ob_no=6680 — Poccutickuii o0meo0pazoBaTenbHbIN
MOPTAJL.

6. http://www.diss-union.net/index.php?categorylD=70 — 6aza nuccepramui.
7. IHTEpHET-UCTOYHHUKHU 10 pa3jenaaM HUTOJIOIUU:

- http://journal.issep.rssi.ru;

- www.tcitologiya.cytspb.rssi.ru;

- WWWw.cytgen.com,

- www.medliter.ru;

- http://www.medsite.net.ru/

- http://www.bio-cat.ru;

- http://sci-lib.com;

- http://www.molbiol.ru.

6 ®OHJI OIEHOYHBIX CPEJCTB JJIS1 IPOBEAEHUS ITIPOMEXYTOYHOM
ATTECTAIIUN

Hroroserit KOHTPOJIb IO AUCHUIIIIMHE (HpOMe)KYTO‘lHaH aTTeCTaI_II/IH) OCYHICCTBIISICTCS B (bopMe
KaHIUOAATCKOro Jk3ameHa. MoHJ OIEHOYHBIX CpCACTB COINIACyCeTCd C IUIAaHUPYCMbIMU
pe3yiibTaTaMnu O6y‘leHI/I$I.

BOl'lpOCLI KaHAUJIATCKOI0 3K3aM¢EHa

1. Knerka, Kak CTPYKTypHO-QYHKIIMOHANbHAs equHUIa TkaHu. OOIMi TUIaH CTPOCHUS
3YKapUOTHYECKUX KIIETOK.

2. B3zaumoseiicTBuE CTPYKTYp KJIETKH B IIpoliecce ee MeTabonu3ma (Ha mpuMepe cUHTe3a OelIKoB
1 HEOETTKOBBIX BEIIECTB).

3. PeakTHBHBIE CBOMCTBA KIIETOK, NX MEAUKO-OHOJIOTHYECKOE 3HAUCHHE.
4. Y)Ku3HeHHbIH (KJIETOUHBIN) UKL ONpeieJIeHHe, XapaKTePUCTHUKA €T0 ITArOB.

5. OCOOCHHOCTH JKMU3HEHHOTO IMKJIAa KIETOK pa3jIMYHBbIX BHUJOB TKaHeW. BHyTpukieTouHas
pereHeparusi.

6. OcHOBHBIE ITOJIOKEHUS KJIIETOUHOM TeopuH - Bkiaf llIBanna, lneiinena, Ilypkunse, Bupxosa
B €€ CO3/IaHuE U Pa3BUTHE.

7. BSaHMOHeﬁCTBHC CTPYKTYPHBIX KOMIIOHCHTOB KIJICTKH IIPHU HCEKOTOPBIX IIPOABJIICHUAX €€
KHN3HCICATCIIbHOCTH: CUHTEC3 BECIICCTBA, BHYTpI/IKJ'ICTO‘-IHIJﬁ TPAHCIIOPT U TUAPOJINS.

8. Penpoaykuus KiaeTok u ee Ouosornueckoe 3HadeHrne. CrnocoObl penpoayKIny.
9. UyBCTBUTENIHOCTH KJIETOK M BO3/I€WCTBHE YH/IOTEHHBIX U K30T€HHBIX (PaKTOPOB.
10. OcoGeHHOCTH PENPOAYKIIHUHU TOJTOBBIX KIETOK.

11. 3akonomepHocTu »HBomonmu TKaHed (Bkimax A.A. 3aBapsuna u H.I. Xnomwuna).
MopdodyHKInoHATBHAS ¥ TeHETUYECKas KJIacCU(UKAITUS TKAHEH.

12. XapakrepucTuKa CTPYKTYPHBIX 3JIEMEHTOB TKaHEN. Aanrtanus 1 U3MEHYNBOCTh TKaHEH.
13. TloHsiTHE O KJIETOYHBIX MOMyIAUuax U quddeponax. CTBOJIOBBIE KJIETKH U UX CBOWCTBA.
14. KommutupoBanue, [erepMuHanus 1 qudQepeHnnpoBka KIETOK.

15. PazBuTne TKaHEH B OHTOTEHESE.

16. [lpunnuns! knaccudukanmuu TkaHed. [loHsTHe: TKaHb, TKAHEBOW THWII, TKaHEeBas rpymma.
B3anmocBs3b TkaHeH.



17. ®usnonoruyeckas v pernapaTtuBHAs pereHepaus.

18. TlonaTne o kieTouHbIX nomyJsauusx. CTBOJIOBBIE KJIETKM U MX CBOMCTBA. CUMILIACTBI U
MEXKJIETOYHOE BEIECTBO, KaK MPOU3BOIHbBIC KIIETKH.

19. MonekynsipHO-TeHETUYECKHE OCHOBBI JIeTepMUHALINU U TU(HEPEHITUPOBKH.

20. BoccranoButenbHasi CHOCOOHOCTH U MPEAEIIbl U3MEHUMBOCTH TKaHEH. 3HAaU€HHE THUCTOIOTUN
JUTSL MEJTULTHBI.

2]1. ®uznonoruyeckas U penapaTtuBHas pereHepauus. CTpyKTypHbIE OCHOBBI PEreHEpaTOPHBIX
BO3MOKHOCTEH PA3JIMYHBIX OPTAaHOB U TKaHEH.

22. OCHOBHBIE CTPYKTYPHO-(YHKINOHAIBHBIC TPU3HAKH TOKPOBHOTO SIUTEIHSI.

23. IlpoucxoxkaeHue 1 Kiaccu(UKaIms IOKPOBHOTO AITUTEIIH.

24. ®usnonoruyeckas pereHepanus, JOKaTu3aus KaMOHaJbHBIX KJIETOK Yy Pa3lUYHBIX BUIOB
SIUTEIUS.

25. Tlonarue o »xenezuctoM snurenuu. OCHOBHBIE 3Tallbl CEKPETOpPHOro mpouecca. ['mcro-
(GyHKIMOHATBHAS XapaKTEePUCTHUKA HK30- U IHIOKPUHHBIX XKeJle3.

26. IIpoucxoxxaeHne 1 Kiaccuukanus 5K30KpUHHBIX kene3. Turbl cekpennu. Perenepanus.

27. Ob6mue nupuHIUTET MOP(PODYHKIMOHAILHON OpraHuW3aliyd TKAaHEH BHYTPEHHEH Cpeibl.
Hctounuk pa3sutus, Kinaccuduxarms.

28. KpoBb u numda. I'emorpamma. Jleiikonurapuas ¢opmyna. Bo3pacTHble U TMOJOBBIE
0COOEHHOCTH KPOBH.

29. DMOpHOHATBEHBIN B TOCTAMOPHOHATEHBIN TEMOLIUTOII0I3.

30. UmmyHuTeT. UMMyHOKOMITETEHTHBIE KJIETKU. BUaBl MMMYHHOTO OTBETA.

31. Koonepaius Kj1eToKk B MMMYHHOM OTBeTe. OCHOBHBIE MT0JIOKEHUS KIIOHAJIbHO-CEJIEKIIMOHHON
TEOPUH UMMYHUTETA.

32. I'ucroduznonorus COOCTBEHHO COCIUHUTEIbHBIX TKaHEH. B3anmoeiicTBre KIeTOK KPOBU U
PBIXJION BOJIOKHUCTON COEIMHUTEIIBHON TKAHM.

33. OO0mue mnpuHIMNBEl MOPPOPYHKIIMOHATBHON OpraHW3alid W OCOOCHHOCTH pPa3BUTHS
CKEJIETHBIX CO€AMHUTEIbHBIX TKAHEH.

34. PenapaTuBHas pereHepanus KOCTH mociie nepeioma. MiMnnaHTaHTel B TpaBMaTOJIOTUH.

35. OO6ume npuHIUNB MOP(HOPYHKIMOHATIBHON OpraHW3allid M HMCTOYHUKU Pa3BUTHUS
MBIIIeUHbIX TkaHel. Knaccuduxanus.

36. I'mankas MplieyHast TkaHb. CTpoeHue, MophopyHKIIMOHATIBHBIE OCOOEHHOCTH.

37. I'magkuil MHUOLMT: CTpPOEHHUE, OpraHu3alMs, TUCTOXUMHYECKas XapaKTEpUCTUKA €ro
COKpPATUTENBHOIO anmnapara, MEXaHU3M IIPOLecca COKpaIECHNUS.

38. Perenepaunsa 'MT. Bo3pacTHble u3MeHEHUS.

39. IlonepeuHomnoocarble MbllIeyHble TKaHU. CKeneTHas MbllleyHas TKaHb. CTpoeHue
MBIILIEYHOT'O BOJIOKHA.

40. Opranu3zanys ¥ THCTOXUMUYECKAsi XapaKTEePUCTUKA COKPATUTEIBHOIO anmapara.

41. T'ucroxummuueckue 1 GyHKIMOHAIbHBIE 0OCOOEHHOCTH MBILIEYHBIX BOJIOKOH Pa3JIMYHOIO THIIA.
42. Perenepanus CKeJIETHON MBIILIEYHOMN TKaHU.

43. CepneuHast MplleyHasi TkaHb. OCOOEHHOCTH CTPOEHUS U (PYHKIIMM TUITUYHBIX U ATUIIHYHBIX
KapAHMOMHUOIIMTOB.

44. Perenepanusi CEpACYHON MBIIIEYHOW TKAHH.

45. Hetipouutsl. Mopdonorudeckas u (GyHKIHOHaNbHAs Kiaccudukamus. HeipocekperopHbie
KIIETKH.

46. Heilipornus. Knaccuduxanus. O6mas MmoppodyHKIIMOHAIBHAS XapaKTePUCTHKA.

47. HepBuble BosokHa. O0mmas MmoppodyHKIMOHaNbHAs Xapakrepuctuka. Kinaccudukanusi.

48. JlereHepanusi W pereHepanus HEpBHBIX BOJIOKOH. HepBHble okoHuaHus. OOmias
MopdoyHKIIMOHATBHAS XapakTepucTruka. Kinaccudukarmusi.



49. CtpoeHure 1 MEXaHU3MBI Tiepenaun Bo30yKaeHus B cuHaricax. Kimaccudukaius CHHaICOB.
50. PednexktopHbie myrH, Kak MOPQOJOTHUECKHH CyOCcTpar pedaeKTOPHOM IeATeTbHOCTH
HepBHOU cuctembl. Heliponnas teopus (Pamon-u-Kaxane, b.1. JlaBpeHTbeB).

51. Tlepudepuueckass HepBHast cuctema. HepB — crpoenue. Peakuusi Ha MOBpEXICHHS —
perenepanusi. YUyBCTBUTENIbHbIE HEPBHBIC Y3Jbl- IUTO(QYHKIHMOHABHAS XapaKTEpUCTUKA
HEHUPOLIUTOB.

52. UentpanbHas HepBHas cuctema. OCOOCHHOCTHM CTPOEHHUSI CEporo M OEJIOoro BelIecTBa
CIIMHHOT'O U TOJIOBHOTO Mo3ra. [IoHATHE 0 HEPBHBIX LEHTpaxX.

53. CrnmaHOM MO3T. MopdodyHKIIMOHATIbHAS XapaKTEPUCTUKA OCHOBHBIX SJICPHBIX TPYII U
MPOBOJSALIMX ITyTEH.

54. I'onoBHo#t Mo3r. Llutoapxurekronuka KbII u xopsl Mo3xkeuka. MexHelpOHaIbHbIE CBSI3U B
KBII u kope mo3z:xeuka. MoaynbHas opranusanus KBII. ['emaTosnnedannaeckuii 6apbep.

55. KpomenocHele  cocynbl. OpraHHble  OCOOCHHOCTH  apTepuil, BEH, COCYJIOB
MUKPOLIMPKYJISITOPHOTO pycla.

56. PazButue u rucToPpU3NOIOTHS OPTaHOB MY>KCKOM U )KEHCKOM MOJIOBBIX CHCTEM.

57. I'ucroreHeTH4eCKre MpoLECChl B 3a4aTKe I'OHAJ, BEAYIIME K Pa3BUTHUIO AMYHUKA. PazBuTtue
SAULIEBO/IOB U MATKH.

58. SAnunuk. O6mas mophodyHKImoHambHas XapakTepuctuka. Gomnukynorenes. OBapualbHbII
LIUKJI, €TO PETYJISILHUSL.

59. DOupokpuHHAs (QYHKIHUS SUYHUKA: JKEHCKHE MOJIOBBIE TOPMOHBI U BBIPA0ATHIBAIOIINE WX
KJIETOUYHBIE JIEMEHTBHI.

60. OcobOeHHOCTH SMYHMKA HOBOPOXKACHHBIX 10 MEpPHOJia MOJIOBOTO CO3pPEBaHUs, B TMEPHOL
II0JIOBOM 3pEJIOCTH U NPU CTAapEHUH OpraHu3Ma. Backynspuzanus 1 ”HHEpBaLus.

61. MopdodyHKIIOHAIEHBIE OCHOBBI YYBCTBUTEIBHOCTH SIMYHUKOB K JEHCTBHIO PaaHAIINH,
AJNKOTOJIs U Ap. (GaKTOPOB.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIMHBI

VYuebnsie aynuropun Ne 403, 406, 412 YMI nns mpoBeneHus 3aHATUNA JIEKIIMOHHOTO THIIA,
CEMHUHApPCKOI0 THIIA, JUIsl IPOBEACHNUS IPYIIIOBBIX U MHANBHUYAJIbHBIX KOHCYJIBTALUN, TEKYILErO
KOHTPOJISL M IPOMEKYTOUHOM aTTeCTaI|H.

AyIUTOpUN OCHAILEHBl KOMILJIEKTAMU YYEHHYECKOM MeOenu, TeXHHYECKMMM CpeACTBaMH
00yueHUs, CIy>KallUMHU JUIs [IpeicTaBlIeHus yueOHoM nH(opManuy 60bIION ayIuTOPUH.

ITomemenne ans camocroaTenbHO paboTel (aymutopus Ne 409 YMII) oOywaromuxcs
OCHAILEHO KOMIBbIOTEPHON TEXHMKOH, MojakiIoueHHOM K cetu "HHTepHer", m olecnedyeHuem
JIOCTYTIA B 2JIEKTPOHHYIO HH(OpMALMOHHO-00pa3oBarenbHyto cpeny ULl OTM.

Jlaboparopun  LluTomorum u  kieroyHo Ouosoruu, MONEKyISIpHO-KIETOUYHBIX U
yABTPACTPYKTYpHBIX OcHOB mnatosiorud MMIIII, maGoparopust MonekynspHbBIX MEXaHU3MOB
cBoOoHOpaauKaibHbIX npoueccoB HUMIOKM, coorBercTByOmMEe AEHCTBYIOIMIMM CaHUTAPHBIM
U MIPOTHBOINOXAPHBIM HOpMaM, a TakXe TpeOOBaHUAM TEXHUKHM OE30IMacHOCTH NP NMPOBEACHUU
y4eOHO-HAy4YHBIX padoT, 00OpyIOBaHHBIE JIAOOPATOPHOM IMOCYI0W, OCHOBHBIMH DPEaKTHBAMH,
npubopamMu M yCTpoMcTBaMH, HEOOXOAMMBIMU JUIsl PELICHUS 3a/ad HAy4YHOH JesATelbHOCTH
ACIHUPAHTOB.
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