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[TporpaMmMa KaHAMAATCKOTO 3K3aMeHa pa3paboTaHa B cooTBeTcTBUH ¢ lIpukazom MuHuctepcTBa
obpazoBanuss u Hayku PD ot 16 mapra 2011r. Nel365 «OO6 yrBepxkacHuu deaepaabHbIX
rOCyJapCTBEHHBIX TpeOOBaHUH K CTPYKType OCHOBHOW MpodeccHoHaTbHOH 00pa30BaTeNbHOM
MporpamMMbl  TOCJEBY30BCKOTO  mpodeccuoHaabHOTO  00pa3oBaHHMs  (acmWpaHTypa)» 1O
cneruanbHocT 03.03.04 — kieTouHass OMOIOTHS, IUTOJIOTUS, TUCTOJIOTHUS U yYEOHBIM TIJIAHOM I10
crenuanbHocTd 03.03.04 — kyeroyHass OMOJIOTHSI, IIUTOJOTHSI, TUCTOJNOTHS (YTBEPXKIACH YUYCHBIM
cogetoM ['bOY BIIO Capatosckuii 'MY um. B.1. PazymoBckoro Munsnpascoupassutus Poccun
ot 24. 05.2011r., mpoTtokoi Ne5 ).

OO6cyxneHa Ha 3acefannu Kadeapsl oomieit Ouonoruu, hapMakorHO3UU U OOTaHUKH

[Ipotokon Ne 2 ot 16.09.2011r.

3aBenyromnuii kKadeapoit H.A. lypHoBa, 1.6.H., TOIIEHT

YTBepKIcHa Ha 3aceJaHUN Y YEHOI'O COBETA
I'BOY BIIO Caparosckuii IMY um. B.I. PasymoBckoro
Munsapascoupassutus Poccuun
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1. HEJIU U 3AJJAYU KAHINJIATCKOTI'O DK3AMEHA 11O CHELHHUAJIBHOCTH
03.03.04 — xJaeTouHasi OMOJIOTHMS1, IUTOJIOT s, TUCTOJIOTHSI:

Henaplo KaHIUAATCKOTO SK3aMEHa SIBJSIETCS YCTAaHOBHUTH INTyOMHY Hpo(eCcCHOHATBHBIX
3HAHWW COWCKATENId YYEHOM CTEIEHW, YPOBEHb IOATOTOBIEHHOCTH K CAMOCTOSITEIbHOM
HAy4YHO-HCCJIEI0BATENbCKOM padoTe.

K 3apayam KaHAMIATCKOIr0 3K3aMeHa OTHOCSTCS:

— BBISIBUTH YPOBEHb 3HAHWA UM HABBIKOB aHalM3a TOKa3aTeleld OOIIEeCTBEHHOTO 30pPOBbS,
NIeATEIIbHOCTH OPraHOB  YNPABICHHS W OpraHU3aluil  37ApaBOOXPAHEHUS, IUIAHUPOBAHUS
JEATEIIbHOCTH OpPraHOB YIPABJIEHUS W OpraHu3aluil  3/paBOOXpPaHEHUs (AOJITOCPOYHOE,
CpeHECPOYHOE U KPATKOCPOUHOE;

—  BBUIBUTH YPOBEHb 3HAHMM W YMEHMH IO OpraHu3alMu JACATENbHOCTH YUPEKICHHS
3IPAaBOOXPAHEHHUS U UX CTPYKTYPHBIX MOAPA3ACIICHUN, BKIIIOYass OpraHU3alni0 padoTHI ¢ KaapamH,
BHE/IPEHMs PpAIMOHAIBHOW OpraHu3allid TpyZAa B paboTy yupeXACHUH 3paBOOXpaHEHHMS,
MPOBEJCHUS Y BHEIPEHUS HAYyYHO-NPAKTUYECKUX HCCIEJOBAHUN MO MpobsiieMaM OOIIECTBEHHOIO
3/10pOBbsI, OPraHU3ALIMH, YIIPABIEHUIO, SKOHOMUKE 37]paBOOXPAHEHHUS, COLIMOIOIMH MEIUIIUHBI;

— OIPEACINTE HABBIKU ITPOBEACHNA MAPKCTUHTOBBIX I/ICCJ'IG)IOBaHI/Iﬁ Ha PbIHKC MCIAUIIMHCKUX YCIIYT.

2. COAEP) KAHUE KAHINJATCKOI'O DK3AMEHA

UCTOPUA PASBUTUA U METOAbI UCCJIEJOBAHUSA B 'MCTOJIOT'UN,
[UTOJIOTMA U KJIETOYHOM BUOJIOT U

Benenue B mpeamer. cTopusi pa3BUTHS THCTOJIOTUH, HUTOJIOTHHA U KJICTOYHOH OHOJIOTHH
BBenenue. Haznauenue, comepkanue, MECTO TUCTOJIOTHH, IIUTOJIOTHH M AMOPHUOJIOTHU B CUCTEME
acnupaHTa. BO3HUKHOBEHHE M PAa3BUTUE TMCTOJOTMHU U IIUTOJIOTMHA KaK CaMOCTOSITEJIBHBIX HayK.
Ponp kiIeTOYHOUM TEOpHMH B PA3BUTHH THCTOJOTUM M MeAuIMHBI. CO3MaHHE CaMOCTOSTEIbHBIX
kadenp rucronoruu B Poccun B XIX B. PazBuTue rucTonoruu, MUTONOTHHA M KIETOYHOW OMOJIOTUN
B XX B. CoBpeMEHHbIH 3Tan B pa3BUTUU TMCTOJIOTUH, IUTOJIOTUU U KJIETOYHON OMOJIOTHH.
MeTtoanbl Hcciaea0BaAHNS B THCTOJOIMH, IUTOJIOTHU M KJIETOYHOH 0MO0JI0run

Metoapl M3TOTOBIICHMSI MPENapaToB JJIsi CBETOBOM MHMKpocKomuu. CyIIHOCTh U METOMbBI
¢dukcanuu MUKpPOOOBEKTOB. CrocoObl YIUIOTHEHUS (3a1uBKU). MHUKPOTOMHS C HCHOJIB30BaHUEM
Caja304HbBIX, POTAMOHHBIX MUKPOTOMOB. MeTon 3amopaxuBanusi. CyIIHOCTh U METOJbI OKPACKH
MUKpOTIPENnapaToB M HUX 3aKIOYeHHUS B Oaiab3aM, CMOJbI, JKeJaTWH. BUIBI MUKpoOMIpenapaTtoB —
Cpe3bl, Ma3KH, OTIIEYATKH, TUICHKH.

TexHrHKa MHUKPOCKOMHPOBAHUS B CBETOBBIX MHKpOcKomax. OCOOEHHOCTH MHUKPOCKOIWU B
yIbTPaUOIETOBBIX JIydax, JTIOMHHECIICHTHAsT MUKPOCKOMHMs, (ha30BOKOHTPACTHAS MHKPOCKOTIHS,
UHTEp(PEepEeHIIMOHHAS  MHUKPOCKOMHs.  DJIEKTPOHHAs  MHUKPOCKONHUS  (TpPAaHCMHCCHOHHAs U
CKaHUPYIOIAsi), METOJbl HM3TOTOBJIICHUS MHUKPOOOBEKTOB JUISI DJIEKTPOHHONW MHMKPOCKOITHH.
CrenuanbHble METOABl U3YyYEHUS] MHUKPOOOBEKTOB — THUCTOXMMHS (B TOM YHCIE JJIEKTPOHHAS
THCTOXUMHUSI), paanoaBTorpadusi, IpUMEHEHHE MOHOKJIOHAIBHBIX aHTUTEN, (PaKIMOHHPOBAHUE
KJIETOYHOTO COJEPKUMOTO C TOMOIIBIO YIbTpalleHTpUPyrupoBanus. MeTObl HCCIIeTOBAHUS

JKUBBIX KJIECTOK — KYJIbTYPbI TKaHEeW BHe- U BHYTPpU OpraHui3ma, KIOHHUPOBAHMUC, 06pa30BaHHe
TCTCPOKAPUOHOB U FI/I6pI/I)10B KJICTOK, IMPM)KNU3HCHHAA OKpacKa.
KommuecrBenHnie MCTOJbI HCCIICOOBaHUA — py4iHad u ABTOMATHU3UPOBaHHAA

UTO()OTOMETPHSL, HIIEKTPOHHASI MUKPO(DOTOMETPHS, CIEKTPOPITYOPOMETPHS, TEHCUTOMETPHSL.

OUTOJIOTUA U KIIETOYHASA BUOJOI'UsA
CrpoeHne KiIeTKn

[IpenMer ¥ 3amayu MHUTOJOTHH W KJICTOYHOW OWOJIOTHH, €€ 3HAYCHHE B CHCTEME
OMOJOTHYECKUX M METUIIMHCKUX HayK. OCHOBHBIE TIOJIOKEHUS KJIETOYHOU TEOPUH Ha COBPEMEHHOM
JTane pasBUTHs Hayku. lIoHATHME O KieTke, KaKk OCHOBHOW e€IuHHLE XUBOro. Hexierouynsle



CTPYKTYpPBI KakK IPOW3BOJAHBIC KJeTOK. OOIMI IJIaH CTPOEHUS KIETOK JYKAapHUOT: KIETOYHAs
000s0uKa, NUTOIIa3Ma, Sapo. B3auMocBs3s GOpMBl U pa3MEpPOB KIETOK ¢ UX (YHKIIMOHATBLHON
crieHuanu3anuei.

buonornueckas MmemOpaHa Kak OCHOBa CTpoeHHsI KiIeTKu. CTpoeHre, OCHOBHBIE CBOWCTBA U
¢ynkuuu. [ToHsTHE 0O KOMIIAPTMEHTATM3AIUH KIIETKU U €€ (PYHKIIMOHAIbHOE 3HaYCHHUE.

Knerounas ob6osnouka. BuemHsiss kierouyHas (Turazmaruueckas) memoOpana. CTpyKTypHO-
XUMHUYECKHE OCOOCHHOCTH. XapaKTepUCTHKAa HaaMeMOpaHHOro cios (TJIMKOKAJIWKCA) H
nmoaAMEeMOpaHHOTO (KOPTHKAJIBbHOTO) ciios. Mopdomoruueckas XapakTepuCTHKa M MEXaHU3MBI
OapbepHOH, pEleNITOPHONH M TPAHCHOPTHOM (yHKIMIA. B3auMocBs3b Miia3Matnieckoil MeMOpaHbl
HaJ- ¥ TMOAMEMOpPAaHHOrO CJIOEB KJIETOYHOW OOO0JIOUKM B Ipolecce (PYHKIIMOHUPOBAHHUS.
CTpyKTypHBIE 1 XUMUYECKHE MEXAHU3MbI B3aUMO/IEHCTBUS KIIETOK.

Crieunanu3upoBaHHble CTPYKTYPBl KIJIETOYHOM OOOJOYKH: MHKPOBOPCHHKH, PECHUYKH,
0a3zanbHble MHBarMHaUuu. VX cTpoeHne u pyHKIUH.

OO6mrast XapakTEpPUCTHKA MEXKKIIETOYHBIX B3aUMOJCHCTBUN. MEXKIETOUHBIE COCAMHEHUS
(KOHTaKThI): MPOCTBIE KOHTAKTHl, COCIUHEHUs THUIIA 3aMKa, IUIOTHbIE COEAMHEHUS, JIECMOCOMBI,
1IeJIeBUIHbIE KOHTAKThI (HEKCYChI), CHHAaITUYE€CKHE COeIMHEHNUs (CUHATIICHI).

Humonnasma

Opranensl (OpraHouabl)

Onpenenenue, kinaccudukanmu. OpraHemnsl oO0WIEr0 W CHEUMATbHOTO 3HAYEHUS.
MembpanHble 1 HeMeMOpaHHbIE OPTaHEeIUIbI.

Opranesisl 001Iero 3HaYeHUSI.

Membpannvie:

Onpormnasmaruueckass cetb. CrTpoeHMe M (QYHKUMH TpaHYISpHOM ¥ TJaAKON
sHAOIUIa3MaTHUecKOM  ceTH. (OCOOEHHOCTHM CTpPOEHUS B  3aBUCUMOCTH OT  cHenuuku
MeTa0OJIMUECKUX MPOLIECCOB B KIIETKE.

Kowmmnexe Tombmxu (mmactuHuaTelii komriekc). Ctpoenue u ¢yHkuuu. Ero pons B
BBITTOJIHEHUH JKEJIE3UCTHIMU KJIETKAMH CEKPETOPHOM (QYHKIMH, B XMUMHUYECKOH MOAM(pHUKAIUN
MOCTyNarMKX OeNKOB. 3HaYeHHE BO B3aUMOACHCTBUM MEMOPAHHBIX CTPYKTYP.

JIuzocombl. CTpoeHue, XUMHUYECKUH cocTaB, ¢GyHKuMU. [loHATHE O MEPBUYHBIX U
BTOPHUYHBIX JIN30COMax, 00 ayToarocomax u rerepodarocomax.

Ilepokcucomsbl. CTpoeHHEe, XUMHUUECKUI cOCTaB, (YHKLIUH.

Mutoxounpun. Crpoenue, pynkuuu. IlpencraBieHne o0 aBTOHOMHOM cHUCTEME CHHTE3a
Oenka. OCOOCHHOCTM MHUTOXOHAPHAIBHOIO ammapara B KIETKaX C pa3jIMuHbIM YpPOBHEM
OMOPHEPreTHUECKUX POIIECCOB.

He membpannvie:

PuGocomel. Ctpoenue, xumuueckuil cocraB, ¢(yHkuuu. I[lonstue o mnonucomax. Ponb
CBOOOJHBIX M CBSA3aHHBIX C MeMOpaHaMH 3BJOIUIA3MAaTHYECKOM ceTh pubOCOM B OHOCHHTE3E
KJIETOYHBIX OEJIKOB.

Lentpuonu. CtpoeHue U GyHKIIUN B HEACTAIIEMCS sIpe U IIPU MUTO3E.

CrpykrypHble  (GuOpWIUISIpHBIE CTPYKTYphl — IuTomuiasmbl.  Llutockener. (OcCHOBHBIE
KOMITOHEHTHI LIUTOCKEJIETA! MHUKPOTPYOOUKH, MHUKPO(pUITAMEHTBHI, TOHO(UIIAMEHTHI
(mpomesxyTouHble punaMeHThl). X cTpoenune, XuMudeckuil cocTas.

Opranensl crienuantbHOro 3Ha4YEHUS

MuohuOpmiiel, MUKPOBOPCHHKH, PECHHYKH, XIYTHKH. CTpoeHHe W (YHKIHOHAIBHOE
3HAYEHHE B KJIETKAX, BHIMOIHSIIONIUX CIeHalbHbIe (QYHKIIUH.

Bxmtouenus. Onpenenenune. Knaccudukanus. 3HaueHHE B JKU3HEACATEIBHOCTH KJIETOK U
opranu3ma. CTpoeHHe U XUMHUECKUN COCTaB Pa3IMYHbIX BUJOB BKIIOYECHUN.

I'manomma3zma. @U3HKO-XUMUYECKHUE CBOMCTBA, XUMUYECKHUM COCTaB. YUaCTHE B KICTOUYHOM
MeTabonu3me.

Aopo



Ponb spa B XpaHeHUU U nepeaaye reHeTnueckoi nudopmanuu u B cuntese oenka. Gopma
U Koau4decTBo sep. [lonsTue o saepHONUTOIIa3MaTHYECKOM OTHOIIeHUH. OOIIMii TUIaH CTPOCHUS
UHTEp(a3HOTO AApa: XPOMATHH, SIPHIIIKO, sIepHAs 0007104Ka, KapHoIUIa3Ma (HyKJIeOIIa3Ma).

XpoMatuH. CTpoeHHE M XUMHUYECKH cocTaB. CTPYKTYpHO-XMMHUYECKasi XapaKTEPUCTUKA
XpOMAaTUHOBBIX  (UOpHILIL, IIEPUXPOMATUHOBBIX bubdpu, [IEPUXPOMATUHOBBIX U
MHTEPXPOMATUHOBBIX IPaHyJl. POJIb OCHOBHBIX M KHCIIBIX O€JIKOB B CTPYKTYPHU3alLlMU U B PETYJISALUN
METa0OJIMYECKOM aKTUBHOCTU XpoMaTHHA. IloHsATHE O HyKJIeocoMax; MEXaHHW3M KOMIAaKTH3alUU
XpoMaTHUHOBBIX (puOpmi1. [loHsATHE O JEKOHIEHCHUPOBASHOM U KOHJCHCHUPOBAaHHOM XpOMAaTHHE
(9yXxpomaTuHe, TeTepoXpOMaTHHE, XpPOMOCOMax), CTENeHb MX Yy4YacTHd B CHHTETHUYECKHX
nponeccax. Ctpoenure XxpoMocoMel. [1o10BoM XpoMaTuH.

SAnpeiko.  Sapelmko  Kak  Ipou3sBOAHOE  XpoMocoM. IloHsATHE O AAPBIIIKOBOM
opranuzatope. KommuecTBo u pasMep sApbllieK. XUMUYECKHM COCTaB, CTPOCHHE, (PYHKIIMS.
XapakTtepucTuka (GUOPWUISIPHBIX M TPaHYISAPHBIX KOMIIOHEHTOB, MX B3aUMOCBS3b C
uHTeHcuBHOCThIO cuHTe3a PHK. CrpykrypHO-QyHKIIMOHAIbHAS JAaOMIBHOCTh SAPBIIIKOBOIO
anmnapara.

SAnepnas obonouka. Ctpoenue u GpyHkuuu. CTpyKTypHO-QYHKIIMOHATBHAS XapaKTePUCTHKA
Hapy>)KHOW M BHYTpPEeHHell MeMmOpaH, TNEpHHYKJIEapHOIO IPOCTPAHCTBA, KOMIUIEKCHI MOpBI.
B3aumocBs3b KOJIMYECTBA SIIEPHBIX MOP U MHTEHCUBHOCTH METa0OIMYECKOl aKTHBHOCTH KJIETOK.
CBsI3b s1epHOM 000JIOYKHU € HHIOIMIA3MAaTUYECKON CEThIO; pOJib HAPY)KHON MeMOpaHbl B Ipolecce
HOBOOOpa30BaHus KJIETOYHBIX MEMOpaH,

Kapuonnasma (Hykneomiazma). DHU3MKO-XMMHUYECKHE CBOWCTBA, XMMMYECKHH COCTaB.
3HaueHUE B )KU3HENEATEIbHOCTH S/Ipa.

OcHOBHBIE NPOSIBJICHUSI JKU3HEAEATEJIbHOCTH KJIETOK

CuHTeTHYecKle Mpolecchl B KieTKe. B3auMOCBA3b KOMIIOHEHTOB KIIETKH B IIpoleccax
aHabonuzMa M Katabomusma. [loHATHE O CEKPETOPHOM LUKJE, MEXaHU3Mbl MOTJIOIIEHUS U
BBIJIETICHUS IPOTYKTOB B KJIETKE.

Buytpuknerounas pereneparus. O01mas XxapakTepucTuka 1 OMOJI0rMYECKOe 3HaUEeHUeE.

NudopmaninonHble MEXKIETOUYHbIE B3auMOJEWUCTBUA. ['yMopanbHble, CHHANTUYECKUE,
B3aMMOJEHCTBHS Uepe3 BHEKIETOUHBIN MaTPUKC U IIE€JIEBbIE KOHTAKTHI.

Peakuus kierok Ha BHeIIHUE Bo3aelcTBUA. CTPYKTypHbIE U (DYHKIMOHAIbHBIE U3MEHEHUS
KJIETOK M OTJAEIbHBIX KJIETOYHBIX KOMIIOHEHTOB B IIPOLECCAX PEAKTMBHOCTU M aJanTaliH.
duznosoruyecKkas u pernapaTuBHas pereHepanusi Ha KJIeTOYHOW ypOBHE: CYIITHOCTh U MEXaHU3MBbI.
BocnpousBenenue KJiIeTok

Knerounslii nukin. OmnpeneneHue MOHATHSA; OSTalbl KIETOYHOTO LHMKIA JJIs  KIETOK,
COXPaHUBIIUX CIIOCOOHOCTH K JAETICHUIO, U KJIETOK, YTPATUBLIMX CIIOCOOHOCTb K JICIIEHUIO.

Murotndeckuii 1uki. Omnpenenenne moHsATHA. Da3pl 1nukia (uHTEpdaza, MHTO3).
buonornueckoe 3HaueHue MuTo3a. MexaHusM. [IpeoOpa3zoBaHHMe CTPYKTYpHBIX KOMIIOHEHTOB
KJIETKH Ha Pa3JIMYHbIX 3Tanax MUTO3a. PoJib KJIETOYHOTO LIEHTPa B MUTOTUYECKOM JEJIEHUU KIIETOK.
Mopdoa0rust MUTOTHYECKHUX XPOMOCOM.

Ounomuto3. Omnpenenenue moHsTHs. OCHOBHbIE (OPMBI, OMOJIOTMYECKOE 3HAYCHUE.
[TonsTHe 0 TUIOMAHOCTH KieTOK. [lonumuionaus; MexaHu3Mbl 00pa30BaHUS MOJUILUIONIHBIX KIETOK
(OTHOSIIEPHBIX, MHOTOSIICPHBIX ), (DYHKIIMOHAIEHOE 3HAYEHUE ITOTO SIBJICHUSI.

Meiios.

Meito3. Ero wmexamm3sm wu Ouonormueckoe 3HadeHune. Mopdo-pyHKImoHanbpHas
XapaKTepUCTHKA MPOIECCOB pocTa U quddHepeHIINPOBKH, TEPHOIa AKTUBHOTO (PYHKIIMOHUPOBAHUS,
CTapeHUs U THOEH KIIETOK.

I'ubenb KIETOK.

Jlerenepanus, Hekpo3. Onpenenenue MOHATHS U er0 OMOIOTHYecKoe 3HaUeHHeE.

Anonto3 (3amporpaMMupoBaHHas rubenb Kierok). OrmpeneneHue NOHATHUS U €ro
OMOJIOrMYecKOoe 3HaUCHHUE.

OBLIAA T'NCTOJOI'UA (YYEHUE O TKAHSAX)



Tkanu

IIpenmer u 3agaum oOLIEH TI'MCTOJOIMM, €€ 3HAUYEHHE B CHUCTEME OMOJIOTMYECKHX U
MEAMIMHCKUX HayK.

TkaHum Kak cHCTEMBl KJIETOK M KX IPOU3BOJHBIX - OAMH U3 HMEPAPXUYECKUX YPOBHEU
opraHu3anuu xuBoro. KieTku Kak BeaylIue 3JI€MEHTbl TKaHW. HekneTouHsle CTPYKTyphl —
CHUMIUIACTBI M MEXKKIETOYHOE BELIECTBO Kak Npou3BoAHble KieToK. Cunuutuu. Ilomarme o
KJICTOYHBIX mnomymauusx. Kierounas mnomynsauust (KJIETOUHbIM THI, JU(GGEpoH, KIOH).
CraTuueckasi, pacTyiuas, OOHOBJIAIOINAACSA KiIeTOYHble nomyasnuuu. CTBOJIOBBIE KJIETKM U HUX
cBoiicTBa. Jlerepmunanusa u guddepeHIManus KICTOK B psAAY IOCIEI0BATENbHBIX EJICHUMH,
KOMMUTHpOBaHue noteHuud. Jluddeponsl. TkaHeBbIll THI, TeHe3 (TUCTOreHe3). 3aKOHOMEPHOCTH
BO3HUKHOBEHHUSI M HBOJIIOLIMU TKaHEH, Teopuu napamuienu3ma A.A. 3aBap3uHa M JUBEPreHTHOU
spomonnn H.I'. XyomuHa, uX CHHTE3 Ha COBPEMEHHOM YPOBHEM pa3BUTHs HayKu. lIpuHIuMmeI
kinaccupukanuu TkaHed. Kraccuduxanms tkaneir no o Jl€aury: snuTenuanbHas TKaHb
(morpaHUYHbIE M JKEJIE3UCThIE AMUTENUHU), TKAHU BHYTpEHHEH cpelbl (KpOBb, COEIMHUTEIbHbBIE
TKAHM M CKEJETHbIE TKAHM), MBIIICYHbIE TKaHU (CKEJIEeTHas MblIIeUHas TKaHb, CEpACYHasd
MBIILIEYHAs] TKaHb U TJIaJ[Kasi MbIILIEYHAs TKaHb), HEpPBHAs TKAHb.

BoccranoBuTenbHbIE CIOCOOHOCTH TKaHEW — THIIBI (PU3UOJIOTMYECKON pereHepanuu B
OOHOBJISIFOIIMXCS, JaOWIBHBIX W  CTAal[MOHAPHBIX KJIETOYHBIX MOMYJSIIUAX, perapaTuBHas
perenepanus. KoMneHcaToOpHO-NPUCHIOCOOUTENbHBIE M aJaNTallMOHHbIE M3MEHEHUS TKaHeW, uX
peenbl.

JnuTeNnaTbHbIC TKAHU

O6bmas xapakrepuctuka. Mcrounuku pa3Butus. Mopdo- pyHKIMOHaNbHASL U TeHETUYeCcKas
KJaccu(uKaus SMUTeTHATbHON TKAHH.

[TokpoBubie  snurenuu. [lorpanwmunocte  monoxeHus. CTpoeHHE  OTHOCIONHBIX
(OMHOpPSAOHBIX M MHOTOPSIIHBIX) M MHOTOCJOMHBIX  SMMTENMEB  (HEOPOTOBEBAIOLIMX,
OpOTOBEBAIOLINX, IEPEXOAHOr0). [[pUHIUIBI CTPYKTYpHOM opraHu3aiu U GyHKiuu. B3auMocss3p
Mop$o- QYHKIMOHATBHBIX OCOOCHHOCTEH 3MUTENUAIBHON TKAaHU C €€ MOTPAHUYHBIM MOJIOKEHHEM
B OpraHu3Me.

bazanpHast MemOpana: ctpoeHue, GyHKINHU, TPOUcXoxaeHHe. OCOOEHHOCTH MEKKIETOUHBIX
KOHTaKTOB B pa3jMYHbIX BHUJAX SOUTENUsA. ['Opu30OHTalbHAsS W BepTHUKabHAs aHU30MOP(GHOCTH
AMUTENHATBHBIX I1acTOB. [0MSpPHOCTD SNUTETMOIUTOB U (OPMBI NOIAPHON TUDDEPEHITUPOBKU X
KJIeTOYHOU 000104Kku. [{uTOKepaTuHbl Kak MapKepbl pa3iNYHbIX BHUJOB SIUTEIHATIBHBIX TKaHEH.
@dusnonornyeckass W penapaTuBHAs pereHepauus dSnuTenusd. Ponb  CTBONOBBIX KIETOK B
AMUTEINATBHBIX KJIETKaX OOHOBJISIONMIETOCS THIA; COCTaB U CKOPOCTh OOHOBIICHHS X AU HEepOHOB
B PA3JIMYHBIX SMUTEINAIBHBIX TKAHSX.

Kenesuctoii  snurenuii. OCOOEHHOCTH  CTPOEHUS  CEKPETOPHBIX  AMUTEIHOIMTOB.
[TuTosornyeckass XapakT€PUCTHKA SIUTEIMOLUTOB, BBIACIAIOIUX CEKPET IO TOJOKPUHOBOMY,
AllOKPUHOBOMY U MEPOKPUHOBOMY THUITY.

XKenespl, ux knaccupukanus. XapakTepUCTUKA KOHIEBBIX OT/IEIOB M BBIBOJAHBIX IPOTOKOB
AK30KPUHHBIX kejie3. OCOOEHHOCTU CTPOSHMSI SHIOKPHUHHBIX XKelle3.

TkaHu BHYTPEHHEH Cpelbl

Kpoess.

OCHOBHbIE KOMIIOHEHTHI KPOBH KaK TKaHM — IJa3Ma U (hopMeHHbIE 3JeMeHThl. DYHKIUU
kpoBu. ConepxaHue (POPMEHHBIX JJIEMEHTOB B KpOBHU B3pocioro uenoBeka. dopmyna Kpow.
BospacTHble 1 110J10BbIE 0COOEHHOCTH KPOBH.

OputporuTsl: Pasmepsl, ¢popma, crpoeHne u (QyHKIHH, KIACCUPUKAIHS SPUTPOILUTOB TI0
dopme, pazmMepaM U cTeneHu 3penocTd. OcoOEHHOCTH CTPOSHUS TIA3MOJIEMMBI SPUTPOLIUTA U €ro
UTOCKeNneTa. Busl reMoriioonHa 1 cBs3b ¢ (OpMON IpUTpOLNTA. PETHKYTONUTHL

Jletikorutel: Knaccudukanus u obmas xapakrepuctuka. JleiikouuTtapHas Qopmya.
['panynomutel - HEUTPOHIIBI, 303MHOMUIBI, 0a30(UIBl, WX COACpX)aHHE, pa3Mephl, (Gopma,
CTpOEHUE, OCHOBHBIE (YHKIIMU. OCOOEHHOCTH CTPOEHUS CleUUu(UUIECKUX IPpaHyl. ArpaHyJoLUThI



— MOHOIIUTHI, JTUMQOIUTHI, KOIWYECTBO, pPa3MEpPbl, OCOOCHHOCTH CTPOCHHS U (YHKIUH.
Xapakrepuctuka T- u B- numdonntoB — konuuecTBo, MOpho- PyHKITHOHATHHBIE OCOOCHHOCTH.

Kpossiabie macTunku (TpoMOouuThl): Pasmepsl, crpoenue, QyHKIHs.

Jlumea.

JIumporiazma u popmeHHsle neMeHTH. CBS3b C KPOBBIO, MOHATHE O PELUPKYISALUU
TUM(OIIUTOB.

T'emonoss u aumghonoss.

OMOpHOHANBHBIA  T'E€MOII093. PazButne  kpoBun  Kak  TKaHM  (THCTOTrEHE3).
[TocTaMOpHOHANBHBIA TeMOMO033: (U3NOJIOTHYECKasT pereHepanus KpoBH. [ToHATHE O CTBOJOBBIX
kinetkax kpoBu (CKK) wu xomonueoOpasyrommx eaununax (KOE). Xapakrepuctuka
MOJUIOTEHTHBIX TPEAIIECTBEHHUKOB (CTBOJIOBBIX KOMMHUTHPOBAHHBIX KJIETOK), YHHIOTEHTHBIX
NpEIIeCTBEHHUKOB,  OlacTHBIX  GopM.  Mopdonoruuecku  HeuAeHTU(PULIUpPYEMblE U
MOP(OJIOTHUECKH UACHTUPHUIUPYEMbIE CTaIUU PA3BUTHS KJIETOK KPOBH (XapaKTEpUCTHKA KIETOK B
muddepoHax: IpPUTPOLUTOB, T'PaHYJIOLMUTOB, MOHOLMTOB, T-nmuMdoruTos, B- numdouuto u
KPOBSIHBIX TUIACTHHOK (TpoMOo1uToB). Ocobennoctu T u B- nmumponossza Bo B3pocioM opraHusMe.
Perymsmus remonossa u 1uM@orossa, pojib MUKPOOKPYKEHUS.

CoeanHuTebHbIC TKAHH

OO6mrast xapakTepUCTUKA COCTMHUTENbHBIX TKaHel. Knaccudukanus. VicTouHUKN pa3BUTHSI.
I'ucrorenes. Bkinag 0oTe4eCTBEHHBIX YUEHBIX B U3YYEHHUE COCIMHUTENBHON TKaHU.

Bonoknucmas coeounumenvhas mxaHb.

Knaccudukanusi.

Puvixnas eonoxnucmas coeounumenbHas mKaHb.

Knerku peixsioil BOJOKHUCTOM COeAMHUTENbHOW TKaHU. DPubpobnactel, (UOPOLUTHI
(¢ubpoxmnactel), MHOGUOPOOIACTBI, HX MPOUCXOXKJEHUE, CTPOCHHE, YdacThe B Ipoleccax
¢ubprnoreneza. Makpodaru, Ux IpoUCXOXKACHUE, BUABI, CTPOCHUE, POJIb B 3ALIUTHBIX PEaKIHIX
OpraHu3Ma, MOHSATHE O CHCTEME MOHOHYKJeapHbIX (harouutoB. HelTpodunpHble NEHKOUUTHI, UX
POJIb B 3aLIUTHBIX PEAKIUAX OpraHu3Ma. AJUIOUUTHI (KHUPOBBIE KIETKH) Oesoil 1 Oypoii KupoBoii
TKaHH, UX TMPOUCXOXKICHHE, CTPOCHHE U 3HayeHHe. llepuuuThl (aJBEHTULUAIbHBIE KIETKH), UX
IPOMCXOXKACHUE, CTPOCHHE M (YHKLUMOHAJbHAs XapakTepucTuka. IlimazmaTumueckue KIEeTKH, MX
IIPOUCXOXICHNUE, CTPOEHUE, POJib B MMMYyHHUTeTe. TyuHble KIETKU (TKaHEBble 0a30(uibl), HX
OPOUCXOXAEHUE, cTpoeHue, (GyHKiuH. [IMrMEHTHBIE KIETKH, MX HIPOMCXOXAECHHUE, CTPOCHHE,
GyHKIMS.

MesxkieTouHoe BeniectBo. O0mas xapakrepucTuka u crpoeHre. OCHOBHOE BELIECTBO, €ro
($U3UKO-XMMHUYECKHUE CBOMCTBA M 3HaueHHe. KosutareHoBble M 3/1aCTUYECKUE BOJIOKHA, UX POJIb,
CTPOEHHME M XMMHMUYECKHH cocTaB. IIpencraBieHne o pas3auuHBIX THUIAX KOJUIAar€Ha M HX
JIOKaJIM3alluy B opranusme. PetukynspHeie BosiokHa. [IporcxoxieHrne MeXKIETOYHOrO BEIIECTBA.
Bo3zpacTHble u3MeHeHUs.

B3anmMoOTHOIIEHUST KPOBHU U PBIXJIOM BOJOKHUCTOW COCTMHUTEILHON TKaHHU.

OYyHKIIMOHUPOBAHUE JIEMKOLUTOB B PBIXJIOH BOJOKHUCTOM COEIUHUTEIBHOW TKaHH.
B3anMozeicTBue COEIMHHUTEIIBHOTKAHHBIX KIETOK W JIEMKOLUTOB B IPOLECCaX TMCTOTEHE3a,
pEreHepalty 1 3alUTHBIX PEaKLUAX OPraHu3Ma.

IInomnas 6onokHUCMHAsA COCOUHUMENLHASL MKAHb.

Ee pasHoBugHOCTH, cTpoeHue U QyHKIMHU. CyXOKUIIMe KaKk OpraH.

Cneyuanusupoganuvie coeOuHumenbHvle mKaHu.

Perukynspuas TkaHb, CTpoeHHe, THCTOGU3MONOTHs W 3HaueHue. KupoBas TKaHb, €€
Pa3HOBHIHOCTH, CTPOEHHE M 3HaueHHue. [IurMeHTHas TKaHb, 0COOCHHOCTH CTPOCHUS U 3HAYCHHUE.
Cnusucrast TKaHb, CTPOCHHUE.

Ckenemnuvle mrauu.

OO0mas xapakTeprcTHKa CKeleTHIX TKaHel. Kinaccuukarms.

Xpawegvle mxkanu.

OOmass  xapakTepucTuka. Buabl XpsmeBoil TkaHu (THAJWHOBAs, JJlIACTUYECKas,
BOJIOKHHCTAs1). XpsILEBbIE KIETKU - XOHIPOOJACTbl, XOHAPOLUTHI (XOHAPOKIACThI). M30reHHbIE



rpynnsl  KjaeTok. ['McToxumuueckas XapaKTepUCTHKAa M CTPOECHHE MEXKKJIETOYHOI'O BEIIECTBA
Pa3IMYHBIX BUIOB XPALIECBOW TKaHU. XOHIPOICHE3 U BO3PACTHBIC M3MEHEHHUS XPSILEBBIX TKaHEH.
CtpoeHue cycTaBHOTO Xpsla.

Kocmmnvie mxanu.

O6mas xapaktepuctuka. Krnaccudukanus. KineTkn KOCTHOW TKaHHM: OCTECOLUTHI,
ocreo0yacTsl, OCTeOKJIAcThl. MX 1MTO- (QyHKIMOHANbHAs XapaKTEepPUCTHKA. MEXKIeTOuHOoe
BEIIECTBO KOCTHOM TKaHM, €ro (PU3MKO-XMMUYECKHE CBOIHCTBA M CTpoeHue. ['pyOoBOIOKHUCTAs
KOCTHas TKaHb. [lacTuHYaTas (TOHKOBOJOKHUCTAsI) KOCTHAsI TKaHb. VX JloKanu3anus B OpraHuzMe
u Mopho- (yHKUIHMOHAIBHBIE OCOOEHHOCTH. [MCTOreHe3 W pereHepanuss KOCTHBIX TKaHEH.
Bo3pactHbele n3MeHeHus. PakTopel, OKa3bIBAKOLIUE BIMSHUE HA CTPOCHHE KOCTHBIX TKaHeill. Kocthb
KaK Opras.

Mpvrueunvie mxkanu.

OOm1ast xapakTepUCTHKA U THCTOTeHeTHYecKas Kilaccu(uKaus.

Hcyepuennast comaruueckas (IONEpPEYHO-NONOCATasl) MbIIeYHasi TKaHb, €€ pPa3BUTHE,
Mopdosoruueckass W (QyHKIUOHANbHAs XapaKTePUCTHUKU. MHKPOCKOIMYECKOE U 3JIEKTPOHHO-
MHUKpOCKomuueckoe crtpoeHune. CTtpoeHne MHOPUOPUIUIBI, €€ CTPYKTYPHO-(YHKIIMOHAJIbHAS
eauHuIa (capkomep). MexaHW3M MBIIIEYHOTO COKpAIleHUs. THIIbl MBIIMIEYHBIX BOJOKOH M HX
WHHEepBanus. MoTopHas enuHUIA. MHOCAaTeIUIMTOUNTHL. Perenepanyst MpIlIEYHON TKaHH, 3HAYECHHE
MHOCATEJNINTOLIUTOB.

Mpimina kak oprad. CBsi3b ¢ CyXOKUIHEM.

Hcuepuennas cepaeuHas (IOIepedHO-100caTas) MbIIeYHass TKaHb. VICTOUYHHMK pa3BUTHA,
sTambl ructoreHe3a. Mopdo- (yHKIMOHANIBbHAS XapaKTepUCTUKa pPAadOUYMX U  MPOBOJASIINX
KapAMOMUOLMTOB. Bo3MokHOCTH pereHepanuu. [Iporueccel cekpenuu B MUOKap/e.

Heucuepuennas (rymagkas) MpliiedHast TKaHb. Mctounuk pasutus. Mopdonoruueckas u
(byHKLIMOHATIbHASA XapaKTepuCcTUKa. Pereneparus,

MuoneiipanbHas TKaHb. VICTOUHUK pa3BUTUS, CTPOCHUE U (QYHKIIHS.

MuouHble 1 MO3NIUTENNATIBHBIE KIIeTKU. McTounnkuy passutus. Ctpoenue. @yHKIMH.
HepBHasi TkaHb

OOm1ast XxapakTepuCcTUKa HEPBHOM TKaHH. DMOpHOHANIBHBIN rucTorenes. Juddepennuponka
HelipoOsiacToB U riuobsactoB. [loHsATHE O pereHepanuu CTPYKTYPHBIX KOMIIOHEHTOB HEPBHOM
TKaHHU.

Hetipouuter (ueitponst). Mctounuku passutus. Mopdonoruueckas M (QyHKIHMOHAIbHAS
kiaccupukanus. OOImui mIaH cTpoeHus HelipoHa. MUKpO- U yIbTPacTpyKTypa NepuKaproHa (Tena
HEWpOHa), aKCOHa, NEeHAPUTOB. TurpouaHoe BemecTBo (cyoctanius Huccns) u mHeipodhuOpuib.
OcobeHHOCTH  IUTOCKEeNeTa HeHpouuToB (HeWpoduiaMeHTsl U HeHpoTpyOouku). Poisb
IUIa3MOJIEMMBl HEHPOLIMTOB B PpELENIUH, TEHEpalud U TPOBEACHUM HEPBHOIO WMITYJIbCA.
TpaHcIOpTHBIE MTPOLIECCHl B LUTOILIA3ME HEHPOHOB. AKCOHAJIbHBIA TPAHCIOPT — AHTETPAIHBIN U
peTporpaaHblii. BeICTpBINi 1 MeIEHHBIN TPAHCIIOPT, POIb MUKPOTPYOOUEK B OBICTPOM TPAHCIIOPTE.
[Tonstue o Helipomenanaropax. CekpeTopHble HEHPOHBI, OCOOEHHOCTH HMX CTPOEHHS U (YHKIHS.
®dusnonoruyeckas rudens HelHpoHoB. Pereneparius HEHPOHOB.

Heitpornusa. O0uias xapakrepuctuka. VictTounuku pa3Butus riauounToB. Kiaccudukarus.

Maxpornust: OnuroaeHaAporiaus (OJIUroAeHIPOIUTH — HIBAHHOBCKUE KJIETKH, MAaHTUHHBIE
TJTUOLUTBI — KJIETKU-CATEITUTBI), aCTPOrIn (TJ1a3MaTHUYECKUE U BOJIOKHUCTBIE aCTPOTIHOLUTHI) U
ANEHAUMHA [N (TAHULUTHI U SIUTEINONIHAS TINs).

Muxporinus.

HepBubie  Bomokna. OOmas  xapaktepuctuka. Kmaccudukammss.  OcobGeHHOCTH
dbopmMHpoBaHUs, CTPOEHHS W (QYHKIUM OE3MUETUHOBBIX M MHEIMHOBBIX HEPBHBIX BOJIOKOH.
[TonsiTne 00 OCEBOM HIMIMHIPE M ME3aKCOHE. YIBTPAMHKPOCKOITMYECKOE CTPOCHHWE MHUEITHMHOBON
obonoukn — Haceuek llImuara-Jlantepmana, nepexBatoB PanBbe. JlereHepanust U pereHepanus
HEPBHBIX BOJIOKOH.

HepBuble oxoHuanus. OOmass xapakrepuctuka. Knaccudukauus. PenentopHsle
(4yBCTBUTENIbHBIC) HEPBHBIC OKOHYAHHMSA - CBOOOJHBICE M HWHKAICYJIWPOBAaHHBIC (TUIACTHHYATHIE



tenbua [lavunnu, Tenpua Pyddunu, Maiicuepa, kon0Obl Kpayse), HepBHO-MBIIIIEUHbIE BEpeTEHA,
HEPBHO-CYXOXKUJIbHBIE BEpETeHa, KOMIUIEKC KJIETKHM MepKenss ¢ HEpBHOW TEpMUHAIIBIO.
O¢ddekTopHble OKOHYAHUS - JBUTATENbHbIE M CEKpeTOpHble. HepBHO-MBIIIEYHOE OKOHYAHUE
(MoTOpHas OJAIIKA) B CKEJIETHBIX MBIIIIAX U B IJIAJIKOW MbIIeuyHON TKaHU. CeKkpeTopHbie (HeHpo-
JKEJIE3UCThIE) HEPBHBIE OKOHYAHUS.

Cunancel. Knaccudukanus. MexHelpoHaIbHbIE JEKTPUUSCKUEC U XUMHUYECKUE CHHAICHI,
CTPOCHHE W MEXaHU3MbI Iepefadd BO3OYXICHHs. YIbTPACTPYKTypa XUMHUYECKHUX CHHAHCOB -
[IPECUHAIITMYECKasi M MOCTCHHAINTUYE-CKas YacTH, CUHANTUYECKHUE ITy3bIPbKH, CHHAHTHYECKas
miesb. XOIMMHEPTUYECKUe M aIpEeHEeprudyecKkue CUHarchl. HelpoMenuaTopbl U JIFOMUHECIIEHTHO-
TUCTOXMMHYECKHE METO/Ibl UX BbIsiBIeHUs. PeduiekTopuble nyru kak mMopdonoruueckuii cyocrpar
CTPOEHUS HEPBHOM CHCTEMBI, UX YyBCTBUTEIIbHBIE, IBUTATEIbHBIE U ACCOLIUATUBHBIEC 3BEHbSI.

YACTHASA T'NCTOJIOI'UsA
HepBHas cucrema

OOmast xapakTepucTuka. ICTOYHUKH M X0/ 3MOpUOHAIBHOTO pa3BUTHA. HepBHas TpyOka u
ee  guddepeHIMPOBKAa  Ha  BEHTPUKYJSPHYIO,  CYOBEHTPUKYJISPHYIO  (KaMOMaJIbHYIO),
IPOMEXYTOUHYIO (TUIAIEBYI0) M MapTUHAIBHYIO 30HbI. HepBHBII rpeGeHb U HEPBHBIE MIIAKOJIbI, UX
muddepennmponka. [loctaMOpruoHanbHbIN THCTOrEHES.

Ilepughepuueckan nepenas cucmema.

Heps. Ctpoenue, TkaneBoi cocTaB. Peakius Ha OBpEKIEHUE, pereHepaIusl.

UyBCTBUTEIbHBIE HEPBHBIE Y3JIbl (CIIMHHOMO3IOBbIE U uepernHble). CTpoeHue, TKaHeBOM
cocTaB. XapaKTEpUCTUKA HEUPOHOB U HEMPOIJINH.

Llenmpanvnas nepenas cucmema.

Crpoenue ceporo u 6enoro BemectBa. [lonstue o pedaexTopHoil ayre (HEHPOHHBIN cocTaB
U MIPOBOJAIINE MYTH) U O HEPBHBIX IIeHTpax. CTpoeHne 000J0YeK MO3ra — TBEPJOH, MAyTHUHHOM,
msrkoil. CyOaypaibHoe U cy0apaXHOMJAJbHOE IPOCTPAHCTBA, COCYIUCTBIE  CILJICTEHHUS.
OcCo0eHHOCTH CTPOEHUS COCYIOB (CUHYCHI, FeMOKAITMIIISIPhI) LIEHTPaIbHOW HEPBHOW CHUCTEMBI.

CrnunanHoit mo3r. OOmiasi xapakTepucTuka crpoeHus. CTpoeHue ceporo BEIIECTBA: BB
HEHpPOHOB M HX ydacTHe B 0Opa30BaHUM peQIIEKTOPHBIX Iyr, TUIBI TJTHOLMUTOB. Sapa ceporo
BeuiectBa. Ctpoenue 6enoro Bemectsa. JKenya04kyu Mo3ra i CHMHHO- MO3TOBast KUIKOCTb.

Tonosnou mo3se.

OO6mrast XxapakTepuCTUKa CTPOEHHUS, OCOOCHHOCTH CTPOCHUSI M B3aMMOOTHOIIICHUS CEPOTO U
0esoro BelecTna.

Kopa Oonpmmx momymapuii TOJOBHOTO MO3Tra. OMOPHOHAIBHBIA U TOCTIMOPHUOHAIBHBIN
rucroreHe3. LluToapxutekToHuka ciioeB (MJIACTMHOK) KOpbl OonblIMX mnonymapuil. HelpoHHbIiH
COCTaB, XapaKTepHCTHKa NUpaMHUAHBIX HeilpoHoB. IlpencraBieHne o KOJIOHKaxX M MOAYJIbHOU
OpraHu3alui Kopbl. MeHelpoHanbHbIE CBSI3U, OCOOCHHOCTU CTPOEHHsI CHHANCcoB. TOpMO3HBIE
HEHPOHBI. [ THOIMTEI KOpbl. MUEIOapXUTEeKTOHNKA — paJualIbHbIe W TaHTCHIIMAIbHBIC HEPBHBIC
BOJIOKHA. OCOOEHHOCTH CTPOEHHMsI KOpbl B JIBUTATENbHBIX 30HaX W IEHTPAJIbHBIX OTAENax
aHanu3atopoB. ['emaTosHIIehaTnuecKkuii 6apbep, ero CTpoeHUe U PyHKITHUSI.

Mo3sxeuok. CTpoeHHe M HEMpPOHHBIM COCTaB KOpbI MO3XkKeuka. [ pylieBUAHbIE KIETKH,
KOp3MHYAThle U 3Be314aTble HEMPOLMTHI, KIEeTKU-3epHa. ApdepeHTHble U 3 PepeHTHbIE HEPBHBIE
BOJIOKHA. MeXHeHpoHaJIbHbIE CBSI3U, TOPMO3HbIe HelpoHbl. Kiybouek Mo3zxeuka. [mounuts
MO3XKeuKa.

Aemonomnas (6ecemamugnas) HepeHas cucmema.

OOmiast  XapakTepUCTHKAa CTPOSHHUS IEHTPAIBHBIX M  NepUPEpUIECKUX  OTIEIOB
napacUMIIaTU4ecKoil M cummarudeckoil cucteM. CTpoeHMe U HEWPOHHBIM COCTaB TaHIJIMEB
(9KCTpaMypalbHBIX M HHTpaMypalibHBIX ). [Ipe- 1 mocTranrInoHapHbIe HEPBHBIE BOJIOKHA.
CeHncopHas cucrema (OpraHbl 4YyBCTB)

Knaccudukanus. OOmmiAi NPUHOKN KIETOYHOM OpraHW3allid PEIEeNTOPHBIX OTAEIIOB.
HeiipoceHCOpHBIE U CEHCOANUTENNATBHbIE PELIENTOPHbIE KIETKH.

Opean 3penusi.



OOmrast xapaktepucTuka. McTOUHUKH 3MOpPUOHANBHOTO pa3BUTHS U rucroreHe3. OOmwuit
IUIaH CTPOEHMsI THa3HOro s6yoka. OOOMOUKH, MX OTAENbl M IPOU3BOJHBIC, TKAHEBOM COCTaB.
OcHoBHbBIE (YHKIIMOHATBHBIC allllapaThl: AUONTPUUYECKUN, AKKOMOJAIMOHHBIMA W PEIENTOPHBIH.
CtpoeHue U poJIb COCTaBISIOLIUX WX POTOBHUIbI, XPYCTalIHKa, CTEKJIOBUAHOIO TeENa, PaTyX KU,
ceTdaTku. HelpoHHBIM COCTaB U TIIMOIUTHI CETUYATKU, MX MOP(DOGDYHKIIMOHATIbHAS XapaKTEPUCTHKA.
Ctpoenune u maToPu3nOIOTHs MaJOUYKO- U KOJIOOYKOHECYIUX HEUPOHOB ceT4aTKu. OCOOCHHOCTH
CTPOEHUs LEHTPAJIbHOW SIMKM JHCKAa 3pUTEIIBHOrO HepBa. [IMIMEHTHBIA SNUTENUN CETYATKH,
ctpoeHne u 3HaueHue. OCOOCHHOCTH KPOBOCHAOXEHHWs TIa3HOro soioka. Mopdomornueckue
OCHOBBI LIMPKYJIALIMYA BHYTPUIJIa3HOM KUAKOCTU. Bo3pacTHbIe N3MEHEHN.

BcnomorarenbHbIie oprassl T71a3a (BEKH, CJIC3HBIN armapar).

Opean 0060HAHUSA.

OObmas xapakTepucTtuka. OMOpuoHalbHOE pa3BuTHe. CTpoeHHE U KIETOYHBIM COCTaB
OOOHATENBbHOM  BBICTWIKH:  pELENTOpHblE, MOJAEepKHUBalolMe W Oa3zajbHble  HIETKH.
I'ucroduznonorus oprana o0oHsiHUS. Bo3pacTHbIe H3MEHEHUSI.

Opean ékyca.

OO6mrast xapakTepuctuka. OMOpuoHaNbHOE pa3BuTHE. CTpOEHHWE W KIETOYHBIM COCTaB
BKYCOBBIX IIOYEK: BKYCOBBIE, MOJJEpKHUBAIOIINE U Oa3ajgbHble KIETKU. VMHHEpBalus BKYCOBBIX
nouek. ['mcropusnonorus oprana Bkyca. BospacTHble n3MeHEHUS.

Opeanvl ciyxa u pasHosecus.

O6mas xapakTepucTuka. OMOpHUOHaIbHOE pa3BuTHE. HapykHoe yxo: CTpoeHHe HapyKHOTO
CIIyXOBOrO Tmpoxojga u OapabanHOil mnepernoHku. CpenHee yxo: XapaKTepUCTHUKA SIUTENHUS
O0apabaHHON TOJIOCTU U CIOyXOoBOW TpyObl. BHYTpeHHee yXO: KOCTHBIM M TepernoHYaThIi
nabupuHThl. BecTuOymsipHas 4acTh MepernoHYaToro JaOWPHUHTA: SJUIMNTHYECKUH U cheprudecKuii
MEIIOYKH U TOJYKpPY’KHble KaHaibl. X peLenTopHble OTIENbI: CTPOEHUE W KIIETOUHBIM cOCTaB
MATHA U aMOyJsipHbIX TpebernkoB. MHuepBamus. ['ncrodusnonorus BeCTUOYISIPHOTO JTaOUpUHTA.
VYauTkoBass 4acTb IMEPENOHYAaTOro JIAOMPUHTA: CTPOCHHUE YIUTKOBOIO KaHajla, CTPOEHUE U
KJICTOYHBI COCTaB CIIUPAJIBHOIO OpraHa, ero MHHepBauus. [ mcrogusnonorus BOCIpUSTHS 3BYKOB.
Bo3spacTHble n3MeHeHUs.

Cepaeuno-cocyaucrasi CHCTEMA

Crpoenue u 5MOpHOHATbHOE Pa3BUTHE CEPACUHO-COCYAUCTON CUCTEMBI.

Kposenocnuie cocyoul.

OO1ue MpUHLMIIBI CTPOEHMsI, TKaHeBoW cocTaB. Kiaccudukanus cocynoB. 3aBUCUMOCTh
CTPOEHHS COCYJOB OT F€MOJMHAMUYECKUX yCI0BHM. Backymnspusanus cocynos (cocynbl COCYI0B).
HeliporymopaneHas perymsinust cocyfoB. [locTHaranpHble H3MEHEHHsS B COCYIUCTOM CTEHKE.
Perenepanus cocynos.

Aptepun. Knaccuduxarus. OcobeHHOCTH CTpOeHUS U (PYHKIIUU apTepuil pa3InyHOTO TUTIA!
MBILIEYHOT0, MBIIIEYHO-3JIACTUYECKOT0 U A1acThuueckoro. OpranHele 0COOEHHOCTH apTepHil.

MUuKpOLHpPKYIATOPHOE PYCIIO.

Aptepuoinbl, uX poib B KpoBooOpamieHuu. CtpoeHue. 3HaYCHHME HHJIOTEITMOMHOIUTHBIX
KOHTaKTOB B TUCTO(PHU3UOJIOTUN apTEPHOIL.

Iemokamumnsipel. Knaccuduxarus, ¢yHkimus u crpoenue. Mopdonorndyeckrne OCHOBBI
mpoiiecca MPOHUIIAEMOCTH KalMWULIPOB M Peryisiiuu ux (Qyskiui. OpranHbsle 0COOCHHOCTH
KaIuJUISIPOB.

Benynbl. @ yHKIMOHAIBHOE 3HAYEHUE U CTPOCHHUE.

ApTepuoNoBEeHYSIPHBIE aHACTOMO3bl. 3HaueHue A KpoBooOpamenus. Kmaccuduxarus.
CtpoeHue apTepHOIOBEHYISIPHBIX aHACTOMO30B Pa3JIMYHOIO THUIIA.

Benbl. CTpoeHue CTEHKU BEH B CBSI3U ¢ TeMOJIMHaMU4YeckuMu ycaosusamu. Kinaccuduxarus.
Oco0OeHHOCTH CTPOSHHUS BEH pA3JIMYHOrO THMA (MBIIIEYHOTO U Oe3mblieyHoro). CTpoeHue
BEHO3HBIX KJanaHoB. OpraHHbie 0COOCHHOCTH BEH.

Jlumpamuueckue cocyowi.



Crpoenue u knaccudukanus. CTpoeHne TMM(PaTHIECKUX KaUUIIPOB M PAa3JIMYHBIX BUI0B
auMmdarndeckux cocynoB. IlonsTne o numdanruone. Yyactue auMQpaTH4ecKUX KalWUIIPOB B
CUCTEME MUKPOLUPKYIISLUH.

Cepoye.

OMmOpuoHanbHoe pa3BuTHe. CTpOCHUE CTEHKHU ceplilia, ero 000youeK, X TKaHEBOH COCTaB.
OHAOKapA W KjamaHel cepAua. Muokapa, OCOOEHHOCTHM KPOBOCHAOKEHMsI, pereHepalyi.
[IpoBonsmnias cucrema cepaua, ee Mopho- QyHKIIMOHANbHAS XapaKTepUCTUKa, 3HaUeHUe B padoTte
cepaua. Ilepukapa. Buyrpuopranmneie cocynbl cepaua. HWunaepBauust cepama. Cepaue
HOBOpokAeHHoro. [lepecTpoiika M pa3BUTHE cepAlia MOcCie pokAeHUs. Bo3pacTHble M3MEHEHUs
cepaua.

Cucrema opraHoB KpoBeTBOPeHHMs 1 HMMYHHOM 3allIMThI

OOmiasi XxapakTepUCTHKa CHCTEMbl KPOBETBOPEHHMSI M HMMMYHHOW 3amuThl. OCHOBHBIE
UCTOYHMKM M d3Tanbl (OpPMUPOBAHUS OpPraHOB KPOBETBOPEHMS B OHTOTEHE3€ YeJOBEKa.
Me3o06macTHuecKnii, TenaToMIUIEHOTUMUYECKUH U MENYJUIIPHBINA 3Tallbl CTaHOBJIEHUS CHUCTEMBI
KpOBETBOPEHMUS.

Llenmpanvhvie opeanvl KPOBEMEOPEHUA U UMMYHO2EHE3A.

Koctablit mo3r. O6mas xapakrepuctuka. CTpoeHne, TKaHeBOM cOCTaB U (PYHKIIMU KPACHOTO
KocTHOro Mo3ra. OCOOEHHOCTH BacKyJspH3allUd M CTPOCHHE TIeMOoKanuuisipoB. I[loHsTue o
MHUKPOOKpY>KeHHH. JKenThlii KOCTHBIH MO3r. Pa3BuTHe KOCTHOIO MoO3ra BO BHYTPUYTPOOHOM
nepuoge. OcoOEHHOCTH y JeTeil M BO3pacTHble H3MEHEHUs. B03MOXXHOCTH MOBPEKAAIOIIETO
JIeMCTBUSL Ha KOCTHBIM MO3T pajiualiiy B CBSA3U C ero MOP(o- GyHKIHOHATIBHBIMU OCOOEHHOCTSIMHU.
Perenepanus KOCTHOTO MO3ra.

Tumyc. DmOpronanbHoe pazButue. Pons B snuMmdomnossze. CTpoeHne U TKaHEBOHM COCTaB
KOPKOBOTO M MO3ToBOro BemecTBa. Backymspuzanus. CTpoeHHe U 3HAU€HHE FeMaTOTUMHYECKOI0
Oapbepa. BpemeHHas (akuuieHTanbHas) MU BO3pAacTHas HMHBOJIONMS TUMYCA. ONUTEIHATbHBIC
CTPYKTYpbI TUMYCA U UX POJIb.

Ilepughepuueckue opeanvl KpOBEeMEOPEHUsL U UMMYHOEHE3A.

Cenesenka. DMmOpuoHansHOe pasButHe. CTpoeHHE W TKaHEBOW coctaB. T- u B- 30HBL
KpoBocnabxxenue ceneseHKU. CTpyKTypHbIE U (YHKIIMOHAJIBHBIE OCOOCHHOCTH BEHO3HBIX CUHYCOB.
WNuHepBanys.

JIumparuueckne  y3abl.  OO6mas  Mopdo-  QyHKIMOHANbHAs  XapaKTepPHCTHUKA.
OMOpuoHanbHOe paszButue. CTpoeHue U TKaHeBOM cocraB. KopkoBoe M MO3roBO€ BELIECTBO,
napakopTukKaibHas 30Ha. X Mop¢o- GpyHKIMOHATIbHAS XapaKTepUCTHUKA, KIETOYHBIN cocTaB. T- u
B- 30nbl. Cucrema cunycoB. Backynspuzanus. Ponb KpOBEHOCHBIX COCYAOB B Pa3BUTUU HU
rUCTO(QU3UOIOTUU TuMbaTudeckux y3noB. HHepBaius. Bo3pactable uaMeHeHus. OcoOeHHOCTH Yy
HOBOPO’KJICHHBIX.

JIumpounnneie 00pazoBaHMs B COCTAaBE CIM3UCTBIX 000J0YEK: JTUM(paTHUECKUE Y3€JIKH B
CTEHKE BO3JYXOHOCHBIX IyTEH, MUIIEBAPUTEIBHOIO TpakTa (OJMHOYHBbIE M MHOXECTBEHHBIE) U
JIpyrux opraHoB. MIX cTpoeHue, KIETOUHBIN COCTaB U 3HAUYEHUE.

Mopdosioruyeckne 0CHOBBI 3allIMTHBIX PeaKUMii OpraHu3ma.

Bocnanenue, 3axuBieHue, BocCTaHOBIeHHE. KileTOUuHbIE OCHOBBI BOCIIAIMTENBHON PEAKIIUU
(postb HEUTPODUIBHBIX U 0a30(DUIIBHBIX JIEWKOIIMTOB, MOHOIIUTOB), TTPOIIECCOB 3KUBJICHUS PaH.

Nmmynuter. Bunpl. XapakTepuCTHKa OCHOBHBIX KIIETOK, OCYILECTBISIOIIMX HMMYHHBIE
peaKkuu - HEUTPOPWIBLHBIX JIEHKOIMTOB, Makpodaro, T- muMmdpormroB, B- mmmdponnros,
1a3MouToB. [ToHaTHe 00 aHTUreHax M aHTUTENaX. AHTUI€HHE3aBUCUMas M aHTUIC€H3aBUCHMAas
npommdpepanuss auMmpormroB. Ilpomeccst mmMdonossa B T- u  B- 3aBUCHMBIX  30HaX
nepugepuyeckux JIMMQOUAHBIX opraHoB. [loHsTHe O UMPKYIAIUM M peuupkymauuu T- u B-
muM@oUTOB. ['yMOpanbHBIN M KIETOUYHBIH HMMYHUTET — OCOOCHHOCTH KOOIIEPalliu MaKpogaros,
T- u B- mumdonutoB. DddeKkTopHble KIETKH M KIETKH MaMATH B T'yMOPAJIbHOM M KJIETOYHOM
umMmyHHuTeTe. EcrecTBeHHbIe Kmniepsl. [lnasmarudeckue KIeTku u ctaauu ux auddepeHumamm.
Perymnsanus MMMYHHBIX PEaKLMii: IUTOKUHBI, TOPMOHBI.

JHIOKPHHHAas CHCTeMA



OOm1ast XapakTepuUCTHKa YHIOKPUHHON cucTeMbl. LIeHTpanbHble U niepudepruieckue 3BeHbs
SHAOKPUHHOU cucTeMsl. [IoHATHE 0 TOPMOHAX, KIETKAaX-MUIIEHAX U UX peUEenTopax K FOPMOHaM.
MexaHu3MBbl PEryJsIUY B S)HIOKpUHHON cucteMe. Knaccupukanus s3HJOKPUHHBIX XKeJe3.

I'unomanamo-eunoghuzapnas neipocexpemopuas cucmema.

I'mnoranamyc. HeMpOHAOKPUHHBIE HEMPOHBI KPYITHOKJIETOYHBIX U MEIKOKIETOYHBIX SAEp
runotagamyca. I'mnoranamoaneHorunogusapHas M TUIOTaJaMOHEHpPOTrunodu3apHas CUCTEMBI.
JIuGepuHbl M CTaTHHBI, UX POJb B PErYJSILUU SHIOKPUHHON cucTeMbl. Perymsmus (yHKIMiA
TUIIOTAJIaMyCa [IEHTPaJIbHONH HEPBHOM CUCTEMOM.

l'umogus. OmOpuonanbHoe pasButHe. CrpoeHue W  (QyHKIUM  aaeHorunodusa.
[{uTopyHKIIMOHANIbHAS XapaKTEepUCTUKA aJICHOLITOB nepeaHein JI0JIA runogusa.
['unoranamoaneHorunopu3apHoe KpoBoOOpalleHne, ero pojib BO B3aMMOJACHCTBUM THIIOTAlaMyca
u runopuza. Cpenuss (mpoMexxyTouHas) A0Js runodusa u ee 0coO0eHHOCTH Yy yenoBeka. CTpoeHue
U (yHKIMS HeWporumnodusza, ero CBsi3b € THIOTaJaMycoM. Backynspuzanus ¥ HHHEpBalus
runoduza. ['unodus HOBOPOKIEHHOTO U €ro MepecTpoiika Ha ITanax OHTOIeHe3a.

Onudu3. CTpoeHue, KIETOYHbIN cocTaB. Bo3pacTHble H3MEHEHUS.

Iepughepuueckue 3100KpuHHbIE diCENE3bL.

HlutoBuanas >xene3a. Mcrounuku pasButus. Crpoenue. Doumkynbl Kak Mopdo-
(GyHKIIMOHAJIbHBIE €IUHUIIBI, CTPOCHHE CTEHKU M COCTaB Koylona (ouIMKyI0B. DOUIHKYISPHbIE
SHJIOKPUHOLUTHl (TUPOLUTHI), MX TOPMOHBI M (Da3bl CEKPETOpPHOTro LMkKJIa. Poib TropMOHOB
tupouuToB. IlepecTpoiika ¢GOIMKYIOB B CBSI3U C Pa3iUyHOM (DYHKIHMOHAIBHON aKTUBHOCTHIO.
[TapadonnukynspHble SHIOKPUHOUUTHI (KaJbIUTOHUHOIMTHI, C- KkieTkn). VICTOUHUKH pa3BUTHI,
nokanuzammst U Qynkuua. Domnmukynorenes. Backymspuzanuss W MHHEpBAUS LIUTOBUIHOM
JKEJIE3bI.

OxonomuroBuaHbIe Kene3bl. Mcrounuku pazsutus. CTpoeHHe U KIETOYHbIN cocTaB. Poib B
peryisiuM MHUHEpaJbHOro oOMeHa. Backynspuszaius, MHHEpBAalUS U MEXAaHU3MBbl PETYJISALUU
OKOJIOIIUTOBUAHBIX Kene3. CTpyKTypa OKOJIOIIMTOBUAHBIX JKEJI€3 y HOBOPOXKIEHHBIX U
BO3PAaCTHBIC U3MECHECHHUS.

Haanoueunuku. Mctounnku pazsutus. OeranbHas U n1eUHUTHBHASA KOpa HAJIIOYEYHUKOB.
30HBI KOPBI U UX KJIETOUHBIA cocTaB. OCOOEHHOCTH CTPOEHHSI KOPKOBBIX SHIOKPUHOLIMTOB B CBSI3U
C CUHTE30M M CEKpeLUed KOPTUKOCTEPOUIOB. POk TOPMOHOB KOpBI HAIIIOYEYHUKOB B PETYJIALIMU
BOJIHO-COJICBOI'O PAaBHOBECHS, PA3BUTUM OOLIEr0 aJanTalMOHHOTO CHHIPOMA, pPEryJsiluu
O0enKkoBOro cuHTe3a. MoO3roBoe BEIIECTBO HaANOYeuyHUKOB. CTpoeHue, KJIETOYHBIH COCTaB,
TOPMOHBl M pOJIb MO3TOBBIX 3HJOKPUHOLMUTOB (3nuHEPpouUTOB). Bo3pacTHble H3MEHEHHUs
HaJIIOYECYHUKA.

DHOOKpuHHbIE CIMPYKMYPbL JiceNie3 CMEUAHHOU CeKpeyul.

OHJOKPUHHBIE OCTPOBKHM IIOJDKENIYIOYHOM Kejie3bl. ODHJOKpUHHAs (YHKUIMS TOHal
(CeMEHHUKH, SUYHUKH ), TIJTAIICHTHI.

O0unoyHbvle 20pMOHONPOOYYUPYIOUWUE KIEMKU.

IIpencraBnenue o nuddysHoi s3ua0kpuHHON cucteme ([A2C), nokanu3anus 3JeMEHTOB, UX
KJIeTOuHBIN cocTaB. Heliposnnokpunnsie kinetku. [Ipeacrasnenus o AIIY [l cucreme.
IIumeBapureabHas cucremMa

OOmias XapakTepucTHKa NUIIEBApUTENbHON cucTeMbl. OCHOBHBIE HMCTOYHHMKH Pa3BUTHSA
TKaHell NHIEeBapUTENIbLHOW cUCTeMbl B AMOpuorenese. OOMMI NPUHIMUI CTPOEHUS CTEHKU
MUIIEBAPUTEIBHOTO KaHajla - CIM3UCTas 000JI0YKa, MOJICIM3UCTasi OCHOBA, MBIIIEYHAsT 000JI0UKa,
HapyXHas 00o0youka (cepo3Has WM aJBEHTULMANIbHAs), UX TKAHEBOM M KIETOYHBIN COCTaB.
[TonsiTHE O cnu3ucTOl 000II0UKe, ee cTpoeHue U GyHKIHs. VIHHepBaIus 1 BaCKyJIsIpU3anus CTEHKA
NUILEBAPUTEIBHON TPYOKH. DHIOKPUHHBIA ammapar NMUIIeBapUTEIbHOM cucTeMbl. JIuMpouaHble
CTPYKTYPBI UIIEBAPUTEITHHOTO TpakTa. CTpoeHue OPIOIINHEI.

Ilepeonuii omoen nuwjesapumenbHOU CUCMeMbl.

OCOOEHHOCTH CTPOCHUS CTEHKHU Pa3IIMUHBIX OT/EIOB, HCTOUHHKH Pa3BUTHSL.



PotoBas nonocts. CTpoeHrEe CIU3UCTON 000IOUKH B CBSI3U ¢ (DYHKIMEH M 0COOCHHOCTAMHU
nuiieBapeHuss B poroBoil mosoctu. CTpoeHue ryObl, IEKHU, TBEPAOro M MATKOro Heba, s3bIKa,
NECHBI, MUHIAIMHBI, UX KPOBOCHA0KEHNE 1 HMHHEPBAIHSL.

Bonbuine catonnbie xxene3nl. Kinaccuduxarys, ICTOUHUKY pa3BUTUS, CTPOCHUE U (QYHKIUU.
CTpoeHne CeKpeTOPHBIX OTIENIOB BHIBOJHBIX MPOTOKOB. DHAOKpUHHAA pyHKIMA. KpoBocHaOxkeHue
Y MHHEpBallusl.

SA3pik. Ctpoenne. OCOOCHHOCTH CTPOCHHUS CIM3UCTON OOOJIOYKM Ha BEPXHEH W HIDKHEH
noBepxHocTAX opraHa. Cocouku s3blKa, UX BHIBI, cTpoeHue, ¢yHkiuu. KpoBocHaOxeHue u
WHHEPBALMSL.

3y6n1. CTpoeHue. OMalb, TEHTUH U IIEMEHT - CTPOEHUE, 3HAYCHHE M XUMHYECKUN COCTaB.
[Tynpma 3yba - cTtpoeHue u 3HayeHue. IlepnogoHT - cTpoeHue u 3HaueHue. KpoBocHaOxeHue u
uHHepBauus 3yoa. PasButue u cmena 3yooB. Bo3pacTHble U3MEHEHUS.

I'morka u nummeBon. CTpoeHME W TKAaHEBOM COCTAaB CTEHKM TIJIOTKM W THILEBOAA B
pa3iauuHbIX ero otaenax. JKenme3sl muimeBoAa, ux rucropusnonorus. OCOOEHHOCTH CTPOCHHUS
MUIIEBOJA Y HOBOPOXKACHHBIX U B Pa3JIMUHbIE BO3PACTHBIE MIEPUO/IBI ITOCIIE POXKIACHMUSL.

Cpeonuti u 3a0HUli omoenvl NUUEeBAPUMENTbHOL CUCTEMbL.

OCOOCHHOCTH CTPOEHMSI CTEHKH Ppa3IUYHBIX OTAeNoB. VICTOYHMKM 3MOpPHUOHAIBHOTO
pa3BUTHSIL.

Kenynok. CrpoeHue cIu3ucTo  000JOYKM B pa3iMYHBIX  OT/AENaxX  Oprasa.
[Mutodusnonornyeckas XxapakTepuCcTUKa IIOKPOBHOTO SMUTENNS, clnu3eo0pa3oBanue. Jlokanuzanus,
CTPOEHME M KJIETOYHBIA COCTAaB »JK€JI€3 B pa3IUYHbIX OTAENax kedayaka. Mukpo- n
YIBTPAMUKPOCKOMIUYECKHUE OCOOEHHOCTHU 3K30- M SHAOKPUHHBIX KJIETOK. Perenepariys mokpoBHOTO
SMUTENNSA U SMUTENUs Keje3 kenmyaka. KpoBocHaOxeHne M MHHepBalus skeinyaka. BospacTHeie
OCOOEHHOCTH CTPOCHHUSI KEITyAKa.

ToHkas kumika. XapakTepuCTUKa pa3MdHbIX OTJEI0B TOHKOW KMIIKA. CTpOEHUE CTEHKH, €€
TKaHeBbIM cocTaB. CHUCTEMa «KPUIITAa-BOPCHUHKA» KaK CTPYKTYpHO-(QYHKLUMOHAJbHAS €IUHUIIA.
Buap! kneTok snuTenus BOPCUHOK M KPUNT, UX CTpoeHHe U nutopusnonorus. ['ucropusnonorus
mpouecca MNPUCTEHOYHOrO TMHUIIEBapeHUss M BcacbiBaHUSA. Poip clM3M W MUKPOBOPCHHOK
HHTEPOLUTOB B MPUCTEHOUHOM muieBapeHuu. Llutodusnonorus 3K30- U 3HIOKPUHHBIX KIIETOK.
Pereneparust sniurenusi TOHKON KUk, KpoBocHaOkeHHEe M MHHEPBAIMSA CTCHKH TOHKOW KHIIIKH.
Bo3zpactHble n3MeHeHUsI CTEHKHM TOHKOH KUIIKU. JIumdonHbie 00pa3oBaHus B CTEHKE KUIIKH.

Toncras kumika. XapakTepUCTHKA Pa3IWYHBIX OTAENOB. CTPOCHHUE CTEHKH, €€ TKAaHEBBIN
coctaB. OCOOEHHOCTU CTPOEHHUS CIAM3UCTOM 000JI0UKH B CBA3U ¢ (PyHKIMEH. Buapl snuTeIMonuToB
U 3HJIOKPUHOLUTOB, X IuTodusnonorus. Jlumpouausie odpazoBanus crenku. KpoBocHabxeHue.
WNuHepBanys.

UepseoOpazubiit 0TpocTOK. OCOOCHHOCTH CTPOCHUSI M (PYHKITUH.

[Ipsamas kumka. CTpoeHHE CTEHKU B Ta30BOM M aHAJIbHOW YaCTU MPAMOM KHUILIKH B CBS3U C
uX (pyHKIMOHAIBHBIMU 0cOOeHHOCTAMU. HHEepBanusl.

Toooicenyoounas sncenesa.

O6mrass  xapaktepuctuka. CTpoeHHE JK30KPUHHOTO H  DHJIOKPUHHOTO  OT/IEJIOB.
[Tutodusnonornyeckas XxapakTepUCTHKA allMHAPHBIX KJIETOK. THIBI HJOKPUHOLUTOB OCTPOBKOB U
ux Mopdo- (yHKIMOHAIBbHAs XapakTepucTuka. KpoBocHaOkenue. MuHHepBanus. Perenepanus.
Oco0eHHOCTH THCTO(PHU3HOIOIUN B Pa3Hble MEPHOABI AeTCTBA. VI3MeHEeHHs jKese3bl pU CTapeHUn
OopraHusma.

Ileueny.

Oo6mas xapaktepuctuka. OcoOeHHOCTH KpoBOCHAOXeHHs. CTpOeHNE KIACCHUECKOH TOIbKU
KaK CTPYKTYPHO-(YHKIIMOHATBHOW €AMHHULBI NedeHu. lIpencTaBieHus o MOPTATbHOW OJNBKE U
aruayce. CTpoeHue BHYTPUJIOJIBKOBBIX CHHYCOUAHBIX COCYAOB, IIUTO(U3HOIOTUS UX KJIETOYHBIX
AIIEMEHTOB: PHJIOTENMOIMTOB, 3Be3A4aThiXx Makpodaros. [lepucunycounanbHble TPOCTPAHCTBA, UX
CTPYKTYpHasi opraHu3anus. JIUmoumuTsl, 0COOEHHOCTH CTpoeHHS M (QYHKIHMH. | emaTonuTsl -
OCHOBHOH KJIETOYHBIN SJEMEHT IMEYeHH, MPEJICTaBICHUS 00 WX pacHoJIOKEHWU B JOJbKax,
CTpoeHHE B CBSI3M ¢ (yHKUHMAMU medeHH. CTpOeHHE JKENYHBIX KaHAJbIEB (XOJIAHTHOI) U



MEXIO0JBKOBBIX JKETYHBIX MPOTOKOB. MeXaHU3Mbl LHUPKYISALUM N0 HUM xkemuu. WHHepBanus.
Pereneparusi. OcoOCHHOCTH CTPOEHHUS I€UYEHU HOBOPOXKIEHHBIX. Mopdo- (GyHKIIMOHATBHBIC
O0COOCHHOCTH CTPOCHHUS MEYCHH JISTEH paHHETo BO3pacTa U MPU CTAPEHUN OPraHUu3Ma.

Kemunblii my3bIph U KeT4eBbIBOAAIINE TYTH. CTpOoeHHE U (PYHKITHSI.

JbIxaTebHas cucTemMa

OO6m1ast XapaKTepUCTHUKA JBIXaTEIHbHOU CHUCTEMBbl. BO3IyXOHOCHBIE TIyTH W PECIUPATOPHBIN
otnen. OMOpuoHaNbHOE pa3BuTHe. lIpencraBieHrne O HE PECHHUPATOPHBIX U PECHUPATOPHBIX
(GYHKIUSAX BIXaTEIbHON CUCTEMBI.

Buenezounvie 6030yxonocnvie nymu.

OCOOEHHOCTH CTPOCHHSI CTEHKH BO3JIyXOHOCHBIX WyTEW: HOCOBOHM TOJOCTH, TOpPTaHH,
Tpaxeu U TJIaBHBIX OpOHXOB. TKaHEBOH COCTaB M THCTO- (PYHKIIMOHATbHAS XapaKTEPUCTHKA UX
o6omouek. KieTouHslii cocTaB SMUTETUS CIIU3UCTON 000IOUKH.

Jlecxue.

BryTpuneroynsie BO3yXOHOCHBIE MyTH: OPOHXH W OpPOHXMOJBI, CTPOEHHE MX CTEHOK B
3aBUCHUMOCTH OT UX KanuoOpa. JIumdounaHas TkaHb B CTeHKEe OPOHXOB, €€ 3HaUCHUE.

Anmayc Kak Mopdo- (QyHKIIMOHAIBbHAS eauHHIa JIeTKOro. CTpYKTYpHBIE KOMIIOHEHTHI
amuayca. CTpoeHHe CTEHKH anbBeOJl. TUMbl MHEBMOIUTOB, WX IUTO()YHKIIHOHAIbHAS
xapaktepuctuka.  CTpPyKTypHO-XMMHUUECKass  opraHu3amuss W (QyHKmus  cypdakTaHTHO-
alIbBEOJISIPHOTO KoMIuiekca. CTpoeHHE MeXalbBEOJSIPHBIX IEPEropoJoK. A’poreMaTuyecKHil
Oappep W ero 3HaueHuWe B Ta3zooOMeHe. Makpodarun nerkoro. KpoBocHaOGkeHHE JIETKOTO.
WunepBanusi. CTpoeHHE JETrKOro HOBOPOXKAECHHOTO (KMBO- W MEpPTBOPOXKIEHHBIX). PazButue
JIETKOTO B TOCTHATaJIbHOM Iepuojae. Bo3pacTHble M3MEHEHHUs JIETKOTO B IPOIECCE CTapeHUSI.
PerenepaTopHble NOTEHIIMN OPraHOB JIBIXAHUS.

[IneBpa. Mopdo- ¢pyHKIIMOHAIbHAS XapaKTEPUCTHUKA.

Ko:xa n eé npon3Bognbie

Koxka. O6mrast xapakrepuctruka. OMOpHOHAIBLHOE pa3BUTHE. TKaHEBBINA COCTAB.

Onuaepmuc. OcHoBHble nuddeponsl kiaetok B snuaepmuce. Crnom snuaepmmuca. HMx
KJIETOYHBINA cocTaB. OCOOCHHOCTH CTPOCHUS SUACPMHECA KTOJICTON» M «TOHKOI» KOXH. [ToHsiTHE O
mpolecce KepaTUHU3aluy, ero 3HaueHue. CTPyKTypHble U OMOXMMUYECKUE W3MEHEHHS KIETOK B
mporecce KepatuHuzanuu. KiierouHoe OOHOBJICHHE »SNUAEPMHCA W MPEJACTABICHUE O €ro
npoiaudepaTUBHBIX SAMHHUIIAX U KOJIOHKOBOW OpraHu3anuu. MecTHasi CUCTeMa HMMYHHOT'O HaJ30pa
AMUJEPMHICAa — BHYTPUAIUIEPMaATbHBIE Makpodaru u TuMQOIUTEI, UX TUCTO- (PYHKIIMOHAIbHAS
XapakTepucTuka. IIMrMeHTHBIE KIETKH SHUAEPMHCA, MX HPOUCXOXKICHHE, CTPOEHHUE U POJlb.
Ocs3aTenbHBIE KJICTKH, CTPYKTYpPHBIE NPHU3HAKHM HMX PEUENTOPHOM W DHIAOKPUHHOW (DYHKIIHI.
bazanbHas niacTUHKA, J€pMAIbHOAUIEPMAIBHOE COEAMHEHUE.

Jlepma, COCOUYKOBBIM M CETUYATHIM CJIOW, WX TKaHEBOM coctaB. OCOOEHHOCTH CTPOEHUS
JIepMbl B KOK€ pa3JIMYHBIX YYacCTKOB Tejla - CTOINbI, JIAJIOHEH, JuIla, CycTaBOoB M Ap. l'ncro-
(GyHKIMOHATbHAS XapaKTepUCTUKA HWMMYHHOW CHCTEMBI B JepMme. Backynspuzamus KOXH.
WNunepBauus koxu. Perenepanus.

XKenespl koxu. CanabHble M IOTOBBIE Xele3bl (MEpPO- M ANOKPUHOBBIE), MX pPAa3BUTHE,
CTpoeHHE, TUCTOPU3NONOTH. MOTOYHBIE KeNne3bl — CM. B pazjaene «KeHCKHe MOJIOBbIe OPraHbD».
BospactHble 0COOEHHOCTH KOXKH U €€ JKEeTe3.

[Ipunarkn koxu. Bomocel. Pa3Butue, ctpoeHue, poct U cMeHa Bosnoc. Horru. Passurue,
CTPOEHHE U POCT HOI'TEM.

Cucrema Mo4eoOpa3oBaHUA M MOYeBbIIeJICHUS

OO01mmas XxapakTepuCcTHKa CHCTEMbI MOYEBBIX OPraHOB. DMOPHOHATLHOE Pa3BUTHE.

Touxu.

KopkoBoe u mMo3roBoe BemecTBo mouku. Hedpon kak Mopdo- ¢yHKIMOHATBHAS €TUHHIIA
MOYKH, €ro crpoeHue. Tumbl HePpOHOB, WX Tomorpadusi B KOPKOBOM KW MO3TOBOM BEIIECTBE.
Backynspuszaius mMouykd — KOpPTHUKAJIbHAs W IOKCTaMEMyJIsipHAsE CUCTEMBbI KPOBOCHAOXKEHUSI.
[Toueunble Tenblla, UX OCHOBHbIE KOMIOHEHTHI. CTpPOCHHE COCYIUCTHIX KIIyOOuKoB. Me3aHrui, ero
ctpoeane wu  ¢yHkOusa. CTpyKTypHas OpraHu3anus IIOYEeYHOro (QwibTpa W  poJib B



MoueobOpa3zoBanuu. KOkcrarmomepyssipHblid anmapaT. ['ucTodu3nonorus KaHaIblEeB HEPPOHOB U
coOuparenpHBIX TPYOOUEK B CBSI3U C UX ydyacTHeM B o0pa3oBaHUM OKOHYaTedbHOW Mouu. CTpoma
MOYEeK, €€ T’MCTOPYHKIMOHANbHAs XapakTepucTuka. [lonaTue u crpoeHre npoTUBOTOYHON CHCTEMBI
nmo4ykd. Mopdo- GyHKIHOHAIBHBIE OCHOBBI  PETYJBIIIUM  Tpolecca ModeoOpa3oBaHMS.
OHJIOKPUHHBIN anmnapaTr NOYKH (PEHUH-aHTMOTEH3UHOBAs, HMHTECTELIMAIbHAS IPOCTAarJaH/IMHOBAs U
KaJUIMKPEUH-KUHUHOBAsI CUCTEMBbI), cTpoeHue U ¢yHkuus. MHHepBauusa nouku. PerenepaTuBHbIe
noreHIMU. OCOOEHHOCTH TOYKH Yy HOBOpoxaeHHoro. llocienyromue Bo3pacTHbIE H3MEHEHUS
MOYKH.

Mouesvisoosawue nymu.

CrpoeHre CTEeHKM NMOYEYHBIX yalleyeK U JIoXaHku. CTpoeHHe MOYETOYHHMKOB, UCXOJS U3
OpPEJCTaBICHU O TMOPIHMOHHOM XapakTepe MNEepeABIKEHUS 10 HUM Moud. Mopdo-
(GyHKIIMOHAJIbHAS XapaKTEepUCTHKa MOYEBOro IMy3blps. OCOOEHHOCTH CTPOEHHUS MYXKCKOTO U
YKEHCKOT'0 MOYEHCITYCKAaTEIbHOTO KaHaa.

My:kckasi moJ10Basi cucTemMa

OOmiast xapakTepUCTHUKAa CHCTEMBbl TIOJOBBIX OpPraHoB. OMOpPHOHAJIBHOE pa3BHUTHE.
[lepBuuHblE TOHOLMWTHI, HayalbHas JIOKAJIW3alMsl, IYTH MHIpalMi B 3a4aTOK TOHAJIBI.
['ucronornuecku uHAUGGEpeHTHasT CTagusl Pa3BUTHUA TOHAJ M IIUTOI€HETHMYECKHE MPOILEecChl Ha
sToi craguu. PaxTopsl mojoBod nudpdepeHnrpoBku. TkaHeBOW cOCTaB OpPraHOB MOJOBOMN
CUCTEMBI.

MysKkcKy€e HOJOBEIE OpraHbl.

I'mcrorenernyeckue npoueccs B 3a4aTKe TOHAlbI, BEAYIIME K Pa3BUTHUIO sUuKa. Pa3Butue
CEMSIBBIHOCSIIUX ITYTEH.

Auuxo. OOmAs XapaKTEepUCTHKA CTPOEHHUs. VI3BUThIE CEMEHHBbIE KaHaJbLbl, CTPOCHHE
creHku. Crnepmarorene3. lLlutonorumueckass XapakTepuCTHKa €ro OCHOBHbIX (¢a3. Poub
CYCTEHTOIIMTOB B CliepMaToreHese. I eMaroTecTUKyIsSpHbIi Oapbep. DHIOKpUHHAS (QYHKIHUS sIMUKa:
MY>KCKHE IIOJIOBBIE TOPMOHBI WU CHUHTE3UPYIOLUIME WX T[JIaHAydonuTsl (kietku Jlednura), ux
UTOXUMUYECKHE OCOOEHHOCTH, Y4YacTHE€ B peryjsluu crepMatoreresa. [ucrodusunonorus
NPSIMBIX KaHAJIbIEB, KAHAJBIEB CETU U BBIHOCSIIMX KaHAJbLEB sIMUKa. Perynauus renepaTuBHON U
SHJIOKPUHHON (yHKIMHA simuka. OCOOCHHOCTH sSMYKa HOBOPOXKAECHHOrO, J0 Mepuoja IOJIOBOrO
CO3PEBaHMUsI, B IEPHUO/] MOJIOBOM 3pPEJIOCTH U IPU CTAPEHUU OpraHU3Ma.

B03MOXXHOCTh MOBpEXAAOLIEr0 JeHCTBUS HAa SUYKH (DU3MKO-XUMHUYECKUX (HaKTOPOB -
paauanusi, ajkorojib, TEMIEpaTypa U Jpyrue B CBA3M € HX Mopho- (yHKIMOHAIBHBIMU
0COOEHHOCTSIMHU.

Cemsasvinocsawue nymu. Ilpunatok sinuka. CeMaBbIHOCSIIUN MPOTOK. CEMEHHbIE MY3bIPHKU.
CemsuzBepratenbHblii kaHai. IlpeacratenbHast kene3a. Mx crpoenme u ¢yHkuuu. BospacTHbie
u3MmeHenus. [lonosoii wien. CtpoeHue, BacKyssipu3aius, MHHEpBALUS.
7Kenckas nmoJsioBasi cucrema

Auunux. Pazsutue. OOmas xapaktepucTrka cTpoeHus. OCOOEHHOCTH CTPOEHUSI KOPKOBOTO
1 MO3roBoro BemecTsa. Oorenes. OTiMuus 0BOreHesa ot crepmarorenesa. CTpoeHue U pa3BUTHE
domnukynoB. OBynsiuus. [Tonsitue 00 oBapuanbHOM LIMKIE U €ro peryiasuuu. Pazsutue, crpoeHue
U (QYHKIUM KEeNToro Teja B TEYCHHE OBAPHAJIBHOIO IMKJIA M Hpu OepeMeHHOCTH. ATpe3us
b oMKy 0B. DHAOKPUHHAS (YHKIIUS SUYHUKA: )KEHCKUE TIOJIOBbIE TOPMOHBI U BBIPaOaTHIBAOIIINE
UX KJIETOYHbIE 3yIeMeHTbl. OCOOEHHOCTH SMYHHMKAa HOBOPOXKJIEHHBIX JO IMOJIOBOTO CO3PEBaHMs, B
NepUoJ] IMOJIOBOM 3pEeNOCTH, YYBCTBUTEIBHOCTh SIMYHUKOB K JCHCTBHIO pajMalll{, ATKOTONI0 U
Ipyrum (hakTopoB.

Mamounvie mpyowvl. Pazputue, crpoenue u ¢ynkuuu. OmiogorBopenue. buonoruueckoe
3HAaYEHHUE OIUIOJOTBOPEHUSI, MOP(OIOTHS U XPOHOJIOTHUS TIpoIecca.

Mamxka. Pazsutue. CTpoeHHE CTEHKH MaTKU B pa3HbIX ee oTnenax. MeHCcTpyaabHbIA LUKI U
ero ¢a3pl. OCOOEHHOCTU CTPOCHHS SHIAOMETPHs B pasnuyHbie (azbl nukiaa. CBsA3b HUKINYECKUX
M3MEHEHUH SHIOMETpUs U sindHuKa. [lepectpoiika MaTku pu 6EpEeMEHHOCTH U TOCIIE POJIOB.

[Inamenta, ocoOeHHOCTH €€ (POPMUPOBAHUS, OCOOCHHOCTH OPraHU3allMd MaTEPUHCKOW H
deranbHON 4YacTel Ha MPOTSHKEHUM OepeMeHHOocTH. Orepexaroliee pa3BUTHE COCIUHUTEIHHOM




TKaHU IUJIAllEHTBl M JAPYTMX BHE3apOJBIIEBBIX OpraHoB. CTPYKTYpHBIE OTIMYMS TPETHYHBIX
BOPCUHOK B pa3HbIX TpUMeECTpax OepeMEeHHOCTH, (YHKLUU IUIALEHThl. AMHHOH, €r0 CTPOCHUE U
3Hayenue. [lynoBuna, ee 00pa3oBaHue U CTPYKTYpHbIE KOMIIOHEHTBI: CTYJI€HUCTasl TKaHb, COCY/BbI,
PYAMMEHTBI JKEJITOYHOIO Melka M autaHtouca. CuctemMa MarTb-IUIALEHTA-IUION M (aKTOPBI,
BIIUSIONINE HA €€ (PU3HOJIOTHUIO.

Backynspusauust 1 uHHepBauus Matku. BospacTtHele usmeHeHus. OCOOEHHOCTH MaTKu
HOBOPOJKJEHHBIX, I€BOYEK JI0 MOJIOBOI0 CO3PEBAHUS, B IIEPHO/] [T0JIOBOTO CO3PEBAHNUS, Y B3POCIIBIX
KEHIIVH U IIPU CTapEHUHU.

Bnaranume. PasButue. CtpoeHue ero creHok. V3MeHeHHE B CBSA3M C MEHCTPYaJIbHBIM
nukioM. Vcnonp30BaHre BiaralvIHbIX Ma3KoOB P ONpeieieHnH (a3 )KeHCKOro I0JI0BOr0 LUKJIA.

I'pynnas (monounas) sxenesa. llpoucxoxnenue. Paszsutue. Crpoenue. IlocTHaTanbHble
W3MEHCHUS. OyHKIIMOHATbHAS MOpQoIOTHS JAKTUPYIOIIEH 51 HEJIAKTUPYIOILEH
(He(hyHKIIMOHUPYIOLIEH M TOC]Ie JaKTallMh) MOJIOUHOW >kene3bl. HelposHIOKpUHHAs perynsinus
GyHKIMI MOJIOUHBIX >Kene3. VI3MeHeHHe MOJIOUHBIX JKeje3 B X0Jle OBapHUalbHO- MEHCTPYaJIbHOTO
IIUKJIa ¥ IpH OepeMeHHOCTH. Backynspuszanus u MHHepBalus.

Pannuii 5)MmOpuorenes

OMOpHOIOTHsT MIIEKOMUTAIOMUX KaK OCHOBa MJIsi TMOHUMAaHUS OCOOEHHOCTEH CTpPOEHUS
TKaHeW (rucrorenesa). llepmonmsanmsi pa3BuTHUS 4YelloBeKa W KMBOTHBIX. IlpencraBienue o
OMOJIOTHYECKUX IpOIeccax, JeXKaluX B OCHOBE Pa3BUTHUS 3apOJblla - MHAYKIHUS, TeTepMUHALINS,
JIeJIeHre, MUTpalus KJIETOK, pocT, Au(QepeHunpoBKa, B3aUMOJCHCTBIE KIIETOK, THOENIb KIIETOK.
OcobeHHOCTH 3MOPHUOHATIBHOIO Pa3BUTHUS MieKonmuTaromux. Kputudyeckue nepuoabl B pa3BUTUU
3apojpiia. Hapyienue nporeccoB JeTepMUHAIMU KaK IPUYMHA aHOMAJIUI U YpOJICTB.

[Iporene3. OmionorBopeHue. JMCTaHTHBIE W KOHTAKTHbIE B3aUMOICWCTBUS MOJOBBIX
kieTok. IIpeoOpazoBanusi B CHEpMHH: KamanuTalus, aKkpocoMallbHas peaklMs, OCBOOOXKIECHUE
(bepMEHTOB aKpOCOMBI, MIEHETPALMs CIIEPMHUEM [TPO3PauHON 30HBI U MJIa3MOJIEMMBI OBOLIUTA, COPOC
MUTOIJIA3MAaTUYECKOW OOO0JIOUKM CriepMusi, MOBOPOT cHepMusi, (GOPMUPOBAHHUE MY>KCKOIO
nponykieyca. IIpeoOpa3oBaHus B OBOIMTE: pacCEUBAaHUE KIETOK JIYUUCTOTO BEHLA, KOPTUKAIbHAS
peakuus, BbIOpoc (pepMEHTOB KOPTHKAIbHBIX T'PaHyll, MpeoOpaBaHHE MPO3pAayHOM 30HBI (30HHAs
peakuus), akTHBaLUs IUTOIUIA3MAaTHUECKUX IPOIECCOB, OKOHYAHHE Meio3a U OTHeNieHHe 2-TO
HalpaBUTEIBLHOTO Tenblla. MYyXKCKOH U JKCHCKHM TPOHYKICYCHI, pacmag HuX 000J0ueK,
YCTaHOBJIEHHUE CBSI3U XPOMOCOM IIPOHYKJIEYCOB C LIECHTPUOJIBIO CIIEPMHUSL.

3Urora — OJHOKJIETOYHBIN 3apOJIbIIl, €€ F€HOM, aKTUBALls BHYTPUKIETOYHBIX IPOIIECCOB.

HpoGnenue. Crnenuduka ApoONeHUs 3UTOTHI y YEJIOBEKa M XPOHOJIOTHS Ipolecca.
CtpoeHue 3apojpilia Ha pa3HbIX CTaausAx ApobsieHus. Poib mpo3padyHoil 30HBI. XapaKTepUCTUKA
TEMHBIX M CBETJIBIX OJaCTOMEPOB, UX MEXKKJIETOUHBIX KOHTAKTOB. YMEHBIIEHHUE pPa3MEpOB
OJacCTOMEpPOB, HUX  MEXKKJIETOYHBIX KOHTAKTOB. YMEHBIIEHHE pa3MepoB  0JacTOMEpOB,
BO3HHUKHOBEHHE COOCTBEHHBIX CHHTE30B, B3auMoOJeHCTBHE OsiacTomepoB. Mopyna. bractorucra.
BHyTpenHssa knetouHas macca (3MOpuobiact) u tpodobiact. Ctaaust cBOOOJHON 0J1aCTOLMCTHI.
CocrosiHMe MaTKH K Hadaimy uMIuianTauuu. Hagamno 1-it gas3sl racTpyasuu myTeM jJegaMUHaAIUH.

Paznenenne smOpuoOnacta Ha »nmbiact u rumnodnact. IIpeoOpasoBanue rumobiacra,
(dbopMHpOBaHKE EPBUYHOTO KENTOYHOTO MEIIKa, 00pa30BaHUeE NMPEXOpJaIbHON TUIACTHKH.

[IpeoOpazoBanne »snubnacta: 0oO0pa3oBaHWE AaAMHUOTHYECKON TIOJOCTHU, BBIICICHUE U
3aMbIKaHHE aMHUOTHUYECKOH AKTOJepMBbl, (popMUpOBaHHE aMHHUOTHYECKOTO IY3bIps; Hadano 2-i
da3pl TaCTPYISAIUU IMyTEM SMHUTPAlUH - (OPMHPOBAHWE TEPBHYHONW TOJIOCKH M TMEPBHYHOTO
y3elika, 00pa3oBaHKHe 3apOAbIIIEBOM ME€30/1epMbl, TOJIOBHOTO OTPOCTKA U SHTOJEPMBI 3apOJbILIa.
O6pa3oBaHre BHE3APOIBIIIEBOM ME301EPMBI.

Nmnnantanusa. XpoHosorus npouecca ummiantauuu. Juddepenuuponka tpodobiacta Ha
UTOTPOPOOIACT W CHHIUTHOTPO(OOIACT. AKTHUBAIMSA CHHIUTHOTpodoOmacta. OOpazoBaHHe
JaKyH U X COEIMHEHHE C KPOBEHOCHBIMM COCYJaMH HAOMETpUs. [ MCTHOTPOdHBIN THIT MUTAHUSL.
®opMHpOBaHUE MIEPBUYHBIX U BTOPUYHBIX BOPCHH XOPHUOHA.

JuddepeHurpoBka 3apoabIIeBON Me30A€pMbI (COMHUTHI, HE(POTrOHOTOMBI, BHCLEPATIbHBIN
U MapUEeTAIbHBIN JUCTKH CIIAHXHOTOMA, SMOPHUOHANIBHBIN B 11€10M). POCT rojgoBHOro oTpocTka,



oOpa3oBanue xopabl. POpMHUpPOBAHUE HEPBHON TPYOKHM M HEpPBHBIX TIpeOHEH, aCMHXPOHHOCTb
Pa3BUTHUS TOJIOBHOTO M KayJaJIbHOTO OTJENOB. TyNOBHIIHAS CKJIaaka, 0Opa3oBaHUE IEPBHUYHOM
KHIIKH.

JundepeHnrpoBKka BHE3apOBIIIEBOH ME30AEPMbl AIJIAHTONCA, AMHUOTHYECKOTO IY3bIps,
KENTOYHOT'O MEIIKA, COeTMHUTEIBHON HOXKKH, CJIOSI, OJCTHIIAIOIIEro Tpodobdiact.
Kpurnueckue nepuoabi SMOMOreHe3a.

Kputnueckue nepuoipl sMOMOreHesa.

dakTopsl, BIMSIONME HAa Pa3BUTHE: I'C€HETHYECKHWE, MATEPUHCKUE, BHEIIHME (paauanus,
QJIKOT0J1b, KypeHHE, HAPKOTUKHU, WHPEKIUA, XUMUYECKHE U JIEKAPCTBEHHBIE BEIIECTBA, ECTHIINIbI

u ap.).

KcenoOuosorus
Beenenne B KCEHOOHOJIOTHIO
[Ipeamer w 3amaym  KCEHOOMOJIOTHH, €€ 3HAaYe€HHWEe B CHCTEME OHMOJOTUYECKHX U
MEIUIMHCKUX HayK. OCHOBHBIE MOHATHS KCEHOOUOJIOTHH
BHoaKTUBHOCTH KCEHOOMOTHKOB
OCHOBHBIE THITBI XUMHUYECKOT0 3arpsizHeHus 0nocepbl. BuoaKTUBHOCTh KCEHOOMOTHUKOB
B3anmopeiicTBre KCEHOOMOTHKOB ¢ OMOJIOTHYECKUMHU MEMOpaHaMu
TecTtupoBanne 0MOAKTHBHOCTH KCEHOOMOTHKOB
buotpancdopmanust oprannueckux kceHoonoTukoB. Heopranuueckre KCEHOOMOTHKH.
broakkymynupoBaHue KCeHOOMOTHUKOB. M30upaTenbHOCTh AeWCTBUS KCEHOOMOTHKOB.
TectupoBanne OHMOAKTUBHOCTH KCEHOOMOTHMKOB. Pa3paboTka OCHOB 3SKOJIOTHYECKOIO
MOHHUTOPHHTA HA OCHOBE TEXHUKHU UCTIBITAHUS OMOAKTUBHOCTH KCEHOOMOTHKOB.

OCHOBBI DKOJIOTHYECKOM TEHETUKH
MyTareHsl cpe/ibl H OLIEHKA U3 BJIUAHUSA HA 0M000€eKThI

Opranusm u cpena. Myrarensl cpeabl. MOHUTOPHUHI T'€HETHUYECKUX IOCIEACTBUN
3arpsiI3HEHUS OKPY’KaIoLEeH Cpebl.

Honusupyronye u3nydeHus, kKak (akrop cpenbl oOuTaHus. ['eHeTHUecKkue IMOCIEICTBUS
JENCTBUS MOHU3UPYIOIIUX U3TYYSHUH Ha MOMYJISALHH.

ITpoGnembl OLIEHKH BIUSHUS 3arpsi3sHUTENeH O1ocdepsl Ha HACJIeACTBEHHOCTh YeI0BeKa.
MyTarene3 u aHTUMyTareHe3

MyTtareHnes npu JIOKaJbHbIX 3arpsA3HEHUSIX CPEJlbl, OKPYKAIOUIEH yenoBeka. I eHeTnueckuii
MOHMTOPHHT TOMYJIALUN YeTOBeKa MpU JEHCTBUN MyTareHOB CPEbl.

AnTumyrarese3. KoHTponupoBaHue €CTECTBEHHOTO MYTAallMOHHOIO IIpoLEcca
H3MeHuYMBOCTDH HacCJeACTBEHHOI0 MaTepuaJa

M3MeHUMBOCTh HACIEACTBEHHOrO Marepuana. MyrareHe3. MyrannoHHas Teopus W
Kjaccupukauus Mmyranuil. ['enHHple myTtanuu. XpoMocoMHbIE abeppaluu, '€HOMHbIE MYyTalllH.
[ToHsATHE O XPOMOCOMHBIX U MOJIEKYJISIPHBIX OOJIE3HSIX.
CrnoHTaHHbIe M HHAYLHPOBAHHbIE MYTALMH.

CrioHTaHHbIE M MHIAYLUUPOBAaHHbIE MyTaluu. MyTrareHsl. XpOMOCOMHBIE MEPECTPONKH, MX
KJ1accupukanus. XpoMOCOMHbIE CHHAPOMBI YETIOBEKA.

[Tonmumnonaus. CUCTEMHBIE MyTallUH.

OCHOBBI KAPHOJIOI'H
Honurenus

[Tonutenus kak siBneHue. [lomuTeHHbIE XpPOMOCOMBI ABYKPBIIBIX HAacEKOMBIX. Mopdonorus
ITOJINTEHHBIX XPOMOCOM. XPOMOMEPHBIN PUCYHOK B ITOJIMTEHHBIX XPOMOCOMAX.

I'eneTnueckass opraHu3anys HOJUTEHHBIX XPOMOCOM (IUCKH, MEXIUCKH, My(]bl, KoIblia
bansouanwn, sapeimku, JJHK-mydsr). [IpuneHTpoMepHbIit 1 HHTEPKATSIPHBINA TETEPOXPOMATHH.
TpaHCKPpUIIIMOHHASL AKTHBHOCTD IOJUTEHHBIX XPOMOCOM



TpaHCKpUNIIMOHHAs AaKTUBHOCTb IIOJUTEHHBIX XPOMOCOM XHPOHOMHJ B HOpPME W IpHU
NENCTBUN KCEHOOMOTHUKOB.

[Tyl TerioBoro moxka M CHHIPOM KIETOYHOTO crpecca. VMcmonb3oBaHUE IMOJUMTEHHBIX
XPOMOCOM B T€HETUYECKOM aHAJIN3E.

Meroasl yuera, ONHUCAHHUS U U3MEPEHUs U3MEHEHUN TPAHCKPUIILIMOHHOW aKTUBHOCTH
IIOJIMTEHHBIX XPOMOCOM

IKCIIEPUMEHTAJIBHBIE MOJEJIN n METO/bI UTOJIOTNYECKOM
JUATHOCTHUKHA
MO.HeKyJIﬂpHI)Ie, HMMYHOJOTHYECCKHE U (l)nsnonoruquKue ACMEKTbI M3YYCHHUH KJIIETOK
MHOT'OKJIETOYHBIX, MAJIOKJIETOYHBIX H OJHOKJICTOYHbIX OPraHU3MOB B HOPMe U NNATOJIOTHH
MOJ’IeKy.TIHpHI)Ie, HMMYHOJIOTHYECKUEC U CbI/ISI/IOJ'IOFI/I‘IeCKI/Ie ACIICKTbI H3Y4YCHUS KIICTOK
MHOTOKJIETOYHBIX, MAJIOKJIETOUHBIX U OJHOKJIETOUYHBIX OPraHU3MOB B HOPME U NIATOJIOTUU
Pa3paGoTrka »3KcIepMMEHTAJBLHBIX MoOJeJeil, MeTOA0B IUTOJOIMYeCKOH JHATHOCTUKH,
MOp(pOMeTpUH, MAPKEPHOH I'MCTO- U HUTOXHUMHHU
OcHOBHBIE TTPHEMBI Pa3pabOTKU IKCTIEPUMEHTAIBHBIX MOJIENIEH, METOI0B IIUTOJOTUYECKON
JMarHOCTUKHU, MOP(HOMETPHUH, MApKEPHOH TUCTO- U IIUTOXUMHUH U JP.

3. YYEBHO-METOAWYECKOE OBECHEYEHHUE JUCIHUITIJIMHBbI
JIMTEPATYPA 11O CHEHUAJIBHOCTH
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1. Kamkxun A.I'. ®usuonorus U MOJIEKyJsipHas OMOJIOTHS MeMOpaH KIETOK :@ yueO.
nocobue st crya. Beicul. men. yue6. 3aBemenuit / A.I'. Kamkxun, WU.C. Kucenera. — M.: Ul
«Axanemus», 2008. — 592 c.

2. YennoB l0.C. Benenue B kieTO4UHYr0 Owoyoruro: yueOHuk s By3oB / HO.C.
Yenmos. - M.: UKL «Akagemkuauray, 2005. — 495 c.

3.3 UHTepHeT pecypchl MO KJI€TOYHOI OHOIOTHH, THCTOJIOTMH U IMTOJIOTHH

1. http://files.lib.sfu-kras.ru/ebibl/umkd/1317/u_program.pdf - DnekrponHo y4eOHO-
MeToandeckuit komrieke. Lluronorust ¢ ocioBamu rucronoruu. Kpacuosipek. 2009.

2. http://patho-not.narod.ru/page8 2.html - CaiiTsl o sMOpHoIOrUn, MOPQOIOrun, ooIIeiH
MaTOJIOTUHU Y€T0BEKa, MOJICKYIISIPHON METUIIHBI, OMOTEXHOIOTHIM

3. http://www.msu.ru/science/dis-sovla.html - JlokTopckue U KaHIUAATCKUE
JIccepTalMoOHHbIe coBeThl MI'Y

4. http://www.morphology.dp.ua/ - HT AI'ET - HayuyHoe oOumecTBo aHaToMOB,
TUCTOJIOTOB, SMOPHOJIOTOB ...

5. http://www.tryphonov.ru/tryphonov2/terms2/hisres.htm - I'mctonorus  dyenoBeka:
pecypchl UHTEPHET
6. http://www.school.edu.ru/catalog.asp?cat_ob_no=6680 — Poccuiickuit

0011e00pa3oBaTeabHbINA MOpTal

7.  http://www.diss-union.net/index.php?categorylD=70 — 6a3a quccepraruit

8. http://prepod.nspu.ru/mod/resource/view.php?id=3242 - MeTtoauka MPOBEICHUS
71a00PaTOPHO-NIPAKTHYECKUX padoT




9. OO0pa3zoBatenbHble pecypchl B cetu internet: htth:// www.anatomy.univr./hypercell.html,
htth://esg-www.mit.edu:8001/esgbio/cb/cbdir.html,
htth://www.biology.arizona.edu/cell_bio/cell bio.html, htth://www.cellsalive.com/

10. http://www.2.uniyar.ac.ru/projects/bio/NETEXILE/magazines microlife.htm -
Hayunslie xypHaibl

11. http://donhist.fromru.com/el.microscopy2.htm - Pecypcet HTEpHET 1O 37EKTPOHHOMU
MUKPOCKOTIHU

12. http://standard.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l op
=viewlink&cid=2490&orderby=dateD&fids%5B%S5D=9 - Karanor o0Opa3oBaTelbHBIX HHTEPHET-
pecypcoB

13. http://window.edu.ru/window/catalog?p_mode=1&p_sort=5&p_gstr=%D0%B1%D0%
B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F&p _page=2 - EnuHoe OKHO
JIOCTYTIa K 00pa30oBaTeIbHBIM pecypcam

14. VIHTeHeT-UCTOYHUKKA MO  pa3ieraM  IUToJoruu:  http://journal.issep.rssi.ru;

www.tcitologiya.cytspb.rssi.ru

15. www.cytgen.com; www.medliter.ru; http:// www.medsite.net.ru/

16. http://www.bio-cat.ru, http://sci-lib.com; http://www.molbiol.ru



