IMPOI'PAMMA BCTYIUTEJbHBIX UCIIBITAHUM 11O BUOJIOT U
Pa3nen 1. buonorusa xinetkun

1.1 [{uronorus

[lutoruiazmatuueckass memOpaHa. CoBpeMEHHbIE NPEACTABICHHUS O CTPOSGHUH MeMOpaH.
XapakTepuCcTUKa JTUIUIHOTO Oucnos. MemOpaHHble O€JIKHM: UHTErpallbHble, IOJyHHTErpajlbHbIe
u nepudepudeckue. MeMOpaHHBIE yTIIEBO/IBI.

MuxkpoduOpuisipHas cucreMa Wid CUCTeMa MUKPO(UIAMETHOB (aKTMH-MUO3UHOBAsI CUCTEMA).
Crpoenne u ¢pyHkunu MuUKpodumiameTHoB. TyOynTuHOBasE cucTeMa MM CHCTEMa MUKPOTPYOOUeK
(TyOynuH-nuHenHoBas cuctema). Ctpoenue U pyHkuuu. CuctemMa IpoMeKyTOUHBIX M CUCTEMA
TOHKHX (riiaMeHToB. VX QyHKIIMM U CTpOeHHeE.

Mopdoorus, nokanuzauus U CTpyKTypa MUTOXOHApHHA. HapykHas, BHyTpeHHss1 MeMOpaHbl,
MEKMEMOpaHHOE TPOCTPAHCTBO M BHYTPHUMHUTOXOHJPUANHBINA KoMIuiekc. COCTaB M CBOWCTBA
Hapy>)KHOW ¥ BHyTpeHHeH MeMOpaH MuTOXOHApuM. Kpuctel, rpuOOBUAHBIE Telbla.
Jlokanuzammst B compsraromeid  MeMOpaHe  OCHOBHBIX  3BEHBEB  OKHCIHUTEIHBHOTO
dbochoprnpoBaHus.

Oupormnazmarnueckuii - perukynym  (OIIP). [mapkuit  sHAOMIA3MATHUYECKUH  PETHKYIIYM.
Crpoenne n xumuueckuid cocraB. CHHTE3 JHMIMIOB, MOJUCAXapUIOB, >KUPOB, CTEPOUIOB U
npyrux moseky B riagkom JIIP. Ponb rmaakoro O1IP B neTokcukanuy pa3inyHbIX BEIIECTB.
Kommnekc lombmxu. OOmias XapakTepuCTHKa, JIOKaIM3alldsg B KIETKe, YJIbTPacTpyKTypa.
@yHKIMY KOMILIEKca ['0JIbJIKU: co3peBaHne U TPAHCIIOPT OENIKOB MJIa3MaTUYECKON MEMOpPaHBI;
CO3peBaHHE€ M TPAHCIOPT CEKPETOB; CO3pEBaHME M TPAHCIOPT (EPMEHTOB JIM30COM.
TpaHcnopTHBIE My3BIPEKU KOMIUIEKCA [ 01bKH.

JIuzocombl. CTpyKTypa JIM30COM M HX XHMHYECKas XapaKTepUCTUKA. THIIBI JIM30COM:
NEpBUYHBIC, BTOPUYHBIC, TEJIOJIM30COMBI  (OCTAaTOYHBIE Tenblla) ©  ayTo(aroCOMEI.
['etepodarudecuii n ayrodarnueckuil UKIbI B KJIETKH. PEKOHCTPYKTHBHBIE (PYHKIIUH JIU30COM.
CBs13b TM30COM C MPOIIECCaMU BHYTPUKIETOYHOIO MUILEBAPEHUs], ¢ (arouTOo30M U ¢ paboToi
KoMIutekca ['onpmxu.

[Tepokcucombr (MukpoTtenbiia). CTpykTypa mnepokcucoM. Mx xumudeckass XapaKTepUCTHKA.
QDYHKKIMOHAIBHOE 3HAa4eHHE IepokcucoM. Crnenuanus3anus NEPOKCUCOM Ha IPOBEICHUU
OKHUCJIUTEIBHBIX pEaKLUii C MOMOIIBIO (pepMEHTa KaTallasbl.

Ponp simpa B KHM3HM KIETKHM M e€ro 3HaueHue B nepeHoce uHpopmaruu ot JIHK k Oenky.
OcHoBHbI€ QYHKIUY sI1pa: TPAHCKPHUIILMS, peAYIUIaKalis U epepacipeieeHusi FeHETHUECKOT O
marepuana. HMHtepdaszHoe sapo. OCHOBHBIE 3JEMEHTBI €ro CTPYKTYPhI: COBOKYIHOCTh
uHTepdasHbix xpomocoMm (xpomatuH u JIHK unTepdaznoro smapa), moBepXHOCTHBIM ammapaT
A1pa, sIIePHBIA COK (KapHOoIUIa3Ma) U SpPbIIIKO.

1.2 T'uctonorus

[TonsiTve TkaHb, MPUHLIUIIBI KJIacCU(UKAIIMY TKAHEH.

MplieyHast TKaHb: HMCTOYHHKH (OPMHPOBAHUS THIOB TKaHU, OCOOCHHOCTH CTPOCHMS U
pereHepanny 3TUX TUIOB. Perenepanust MbIIIEYHON TKaHHU.

HepBHast TkaHb: HEWpOHBI, TINHMalbHbIE KJIETKH, HCTOYHHKH (HOPMHUPOBAHUS, OCOOECHHOCTH
cTpoeHust, GyHKIIMA HEMPOHOB U TIIHAIBHBIX KIIETOK. Pereneparus HepBHOW TKaHU. Perentopsl,
KjJaccu(uKanus, MEPBUYHO M BTOPUYHO UYYBCTBYIOLIME HEpBHBIE KieTkH. OcobeHHOCTH
CTPOEHUS UyBCTBUTENbHBIX HEHPOHOB B 3pUTEIHLHOM, OOOHITEILHOM U BKYCOBOM aHAJIM3aTOpax.
1.3 MonekynspHast GMOTIOTHS

HyxnenHnoBble KMCIOTHI. OTKPBITHE U U3YYEHUE HYKJIEMHOBBIX KUCIOT. HyKIIEeMHOBBIE KHUCIOTHI
KaK eIMHCTBEHHas (opma HacleACTBEHHOCTH. 2 MakpomonekyispHas cTpykrypa JIHK.
Henarypauus nycnupansHoit JITHK. Penatypanus JITHK. Monexynspuas rudpuanzanus JJHK.
Cnoxnocts Mmonekyasl JIHK. Crpykrypa xpomocoM. XpOMOCOMBI BBICIIMX OPTraHHU3MOB.



[Ipobnema kommakTH3anuu XpomocoMm. MaxkpomornekyisipHas crpykrypa PHK. I'eneruueckuit
koZ. OCHOBHBIE 3Tallbl peaiv3alli reHeTHUYecko nHpopManuu. MonekyaspHble MeXaHU3MbI
U3MEHYMBOCTU. | 'eHHbIE, XpoMocoMHBbIe MyTauuu. Penapanus nospexnenuit JJHK. Ilonarue o
MOJIEKYJISIPHBIX, XPOMOCOMHBIX 00JIe3HSIX 4yeNoBeKa. | 'eHeTnueckast pekomOuHanus. MexaHnu3mbl
perunkanuu JIHK. AcMMMETpUYHOCTh pEIUIMKATUBHOW BUIIKU. MexaHu3M, oOecreunBaroInii
koppekiuto perukanuu JIHK. Pons JIHK-nmonumepas. Tunet PHK. BricokomMonekymsipubie 1
Huskomouiekyisipusle p-PHK, 1-PHK, M-PHK. IlpemmecrBennuku M-PHK, ux crpykrypa u
co3peBanue. MHdopmMocoMbl, cocTaB, 0COOCHHOCTH CTpoeHus. MoHomuctpoHHOCTh M-PHK.
[Ipouieccunr, crmaicuHr. AKTHUBAIMS aMUHOKHUCIOT. TpaHCHsALUMs TEHETUYECKOro Koja.
Crtpykrypa u jnokanu3anusi pudbocoMm B kieTke. [IpokapuoTuyeckuii u 3yKapuOTHUECKUMA THUIIBI
pubocom. Pubocomusie 6enku. benkopbie kommuekcsl. Bzanmoneiicteue ¢ pubocomusivu PHK.
PaGouwmii 1uks pubocombl. OCHOBHBIE ATallbl OMOCHHTE3a Oenka. Y CIIOBUS, HEOOXOAMMBIC IS
cuare3a. OOpa3oBaHME HAYaNBHOIO KOMIUIEKCA. OJIOHTALMs, TEPMHHALUS TPAHCISALHH.
[ToctTpancnsunoHHble U3MEHEHHs OenkoB. OCHOBHbIE COBpPEMEHHBIE MPOOJIEMBbl T'€HHOMN
VKEHEPHUH. Y CIIEXU T€HETUYECKON MHKEHEPHUH.

1.4 buodwusuka

OOmast xapakTepuCTHKa TUIOB IACCHUBHOTO MEMOpaHHOIO TpaHCIOpTa B OHOCHCTEMaXx.
AKTUBHBIA MEMOpaHHBI TPAHCIOPT: KPUTEPUH, OCHOBHBIC THUNBIL. LOHHBIE KaHAJbIL.
Mexanu3mbl reHepanuu noTeHuuana Iokos. CoBpeMEHHbIE IPEACTaBIECHUS O MeXaHU3Me
reHepalyy NOTEHIUAIOB ICHCTBHSL.

Paznen 2. duszmonorus yeiaoBeka

2.1 buoxumus

CpolicTBa opranu3MoB. JKnBON OpraHu3M Kak OTKpBITas CHUCTEMa, €ro 3JEMEHTApHBIA COCTaB,
OCHOBHBIE TPYIIIBI OPTaHUYECKUX coeanHeHnH. OOMEH BEIEeCTB, CXOJICTBO M Pa3Iu4us OOMeHa
BELIECTB Y PaCTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

benku: oOmiasi xapakTepuCTHKa, UX POJb B JKUBOM OpraHU3MeE, CTPYKTYpbl OEJIKOB U HX
ornpeneneHue, Kiaccupukanus OenkoB, ciokHble Oenku. PepmeHTh. CTpoeHHE aKTHUBHOTO
IEHTpa, PEeryjsanus akTUBHOCTH (epmeHToB. OOMEH O€IKOB W aMHHOKHUCIOT, (UKcaIus
MOJIEKYJISIPHOTO a30Ta, €ro MUCTOYHMKH. BHOCHMHTE3 MO4YeBHHBI, OMOCHHTE3 Oelka, aJanTopHas
poss PHK. Pubocomsr: A- u P-yuactku. ['enernyeckuil ko, ero cBoicTBa.

OyHKIUU YTIEBOJOB B KUBOM opranusme. [nukonus, mukn Kpebca. OxucieHue yrieBoaoB.
[IpencraBieHuss 0 MeXaHU3ME HHEPreTHUECKOro COMpsHKEHUS B MHUTOXOHApusax. I[lepeHoc
NIEKTPOHOB B AbIXarenbHOW wnenu. Ilyrm  wucnonb3oBaHHas — dHepruu.  Perymsimus
HHEPreTHYEcKOro oOMeHa.

Jlunuasl: oO0mas XapakTepUCTHKA, KiacCU(UKAIUs, MPEICTaBUTENN OTIACNIBHBIX TPYMIL.
Kucnotsl, dochomunuapl, MNIUKOIUMHUABI, CTEPOUAbl, Bocka. OOMEH IHNUIOB, OKHUCIIEHHE
[JIMIEpUHA M JKUPHBIX KUCIOT. buocunres nunuaoB. Buramuusl. CBsi3p oOMeHa O€iKOB,
YIJI€BOJIOB, JIUIIUIOB.

2.2 Anatomust ¥ GU3HOIIOTHS

Ckener: ¢opMa, CBOWCTBA, CTPOCHHE KOCTEH, TUIBI OKOCTEHEHHS, OCEBOM CKENET, CKeleT
KOHEYHOCTEH, Yeper, COeTMHEHUS KOCTEH.

CucremMa KpoBU: cOCTaB W (YHKIMH KpOBH H JUM(]BI, [1a3Ma, TPYMIBl KPOBH, POJb
SPUTPOIUTOB B JBIXATEIHHON (PYHKIIMN KPOBH, CTpOEHHE U (YYHKIIMH TPOMOOIIUTOB.
KpoBooOparienue: cTpoeHHE cep/lia, COCYIbl, CTPOCHUE apTepuil U BeH, TUMQPATHUECKUE y3IIbI
nu cocynbl. CepaeyHo-cocynucras  cuUcTeMa.  Perynsiumsi  JIE€SITENBHOCTH  CEpALla.
Onektpokapauorpamma. KpoBoTtok. ToHYC cOCyA0B M €T0 peryssuus.

JpixarenpHas cucTeMa: OCOOCHHOCTH CTPOCHHSI OTACIBHBIX YacTEH IhIXaTeIbHBIX OPTraHOB.
JpixarenbHblil UK. TpaHcmopT ra3oB MeKy JErKMMH U TKaHSAMU. JIpIXaTenbHbIN LEHTP.



[MumeBapuTenbHasi CUCTEMA: MPUHLUIIBI PETYISLUUNA MULIEBAPEHUS, TUIIECBAPUTEIIbHBIA TPaKT:
pPOTOBast MOJOCTh, MUILIEBOJ, KEIYI0K, KHIIEUYHUK; MOKETYIOUHAs JKelle3a; CTPOCHUE TIEUYEHH,
KeYHbIA my3bIpb. [lonsaTre azotucroro 6ananca. OCHOBHOM 0OMEH.

MouenosnoBoii anmapar: CTpoeHHe, BbIASIUTENbHAS (QYHKIUS [TOYEK, COCTAaB MOYH, PETYIISIIH
MO4Ye0Opa30oBaHuUs.

OHJIOKPUHHAs CHCTEMa. CTPYKTypHas opraHuzanusi runoduza u ero ropmoHoB. Ilytu
BO3CUCTBUS TUnotanamyca Ha runodus. Kmaccudukanus ropmonos. IlpuHmmne! perynsuuu
CHHTE3a U cekpeuun TropmoHoB. lllutoBunHas xene3a. KopkoBbli M MO3roBOW CIIOM
HA/IMTOYEYHUKOB. MY>KCKHE U KEHCKHE TIOJIOBBIC KeJe3bl, UX TOPMOHAIbHAS (DYHKITHSL.

HepBHas cucrema: cTpoeHuEe HEPBHOM KJIETKU. MeXaHM3MBbl CBSI3M MEX]ly HEHMpPOHAMU, CHHAIIC.
Xumunueckue menuatopsl. Bo3oyxnenue u topmoxkenue B [IHC. Pednexropuas ayra.
LlenTpanpHas HepBHas cucreMa: oOumwii o00630p. CHUHHONW MO3r: CTpOeHHE U (DYHKIHU.
[IpomonroBaTelii MO3r, €ro ydactue B pediekTopHbIX aktax. CpemaHuit Mo3r. Mo3Kedok.
[IpomMexxyTouHblii MO3r. SlnepHoe cTpoeHue Tajnamyca. ['mnmortanamyc. bonbiiue momymapus.
Crpoenue kopbl. BererarnBHas HepBHas cucTema: OOIIMK IJJaH CTPOEHUS, BEreTaTHBHbBIE
TaHIJIMYM, CUMIAaTUYecKas W IMapacuMIIaTHYecKas cucTteMbl. Ponb rumoramamyca B peryisiliuu
BETCTATUBHBIX (DYHKIIUH.

Briciias HepBHas IeATEIbHOCTh. MPUHIUIIEI pediiekTopHoit Teopun W.I1. I1aBmoBa. YcinoBHBIN
pednexc, npaBuio oOpazoBanuss no M.II. [laBnoBy, TopMmMoO)keHHE YCIOBHBIX pedIeKCOB.
OO6yuenue u namsaTs. Opranbl 4yBCTB: 00IIasi XapakTepucTuka. THIIBI pelenTopoB

MpImmpl:  CTPOGHHE, THIBI, HMX MOPQOJIOTHYECKHe | (YHKIMOHAJIBHBIE OCOOCHHOCTH,
COKpallleHHEe, TETaHyC.

2.3 UmmyHoONoOTUs

OO01iee NOHMMaHUe UMMYHHOU CHUCTEMBI Y Y€JIOBEKa U MJeKonUuTaromux. [lepBuunble riiaBHbIe
U BTOpUYHBIE OpraHbl MMMyHuTera. OcoOGeHHOCTH perynsauuud. OCHOBBI TYMOPaJbHOTO U
KJIETOYHOTO HMMYHMTETa. AHTUI€H, aHTUTeNla, peakuus “aHTUreH-aHtuteno”. Pousb
IUM(OIUTOB B MUMMYHHOM OTBETE.

[TaTonorum MMMYHHOHM cucTeMbl 4YenoBeKka. MMMyHoneDUIIUTHI, NMEpPBUYHbIE W BTOPUYHBIE.
CIIM/J. 3amuTHBIE pPEAKIMM OpraHu3Ma: MPOLECCHl HMHKAINCYISALUUM WHOPOIHBIX TEll,
BOCIAJIMTENBHBIA TPOLECC, KIECTOYHBIA M T'YMOP&JIbHBIA MMMYHHMTET. KIETKM M KIIETOYHBIE
B3aUMOJICHCTBUSA B IIEPEUYHUCIICHHBIX PEAKIUAX.



