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HOACHUTEJBHASA 3AIIMCKA

[IporpamMmma BCTYNUTENBHOTO 3K3aME€HA MO CIEHHAIBHOCTH YriayOJEHHOTO BBICIIETO
ob6pazoBanus 7-06-0511-01 «buonorusy» npenHazHaueHa sl OKa3aHUs TIOMOIITU B IMOJTOTOBKE
K BCTYNUTEJIbHBIM UCTIBITAHUSM MPU MOCTYIUICHUH Ha BTOPYIO CTYNEHb BBICIIETO 00pa30BaHUs
JAHHOW CTIeIMAIbHOCTH.

[lenapi0 BCTYNMUTEIBHOTO 3K3aMeHa MO CIHEUUATbHOCTH SBJSIETCS MpOBEpKa Hay4yHO-
TEOPETHUECKNX 3HAHWA W TPAKTUYCCKUX HABBIKOB TIOCTYMAIONIUX B 00JIACTH COBPEMEHHOM
OuoJoruu.

BeTynuTenbHbI  9K3aMEH MO  CHEHHAIBHOCTH  MPOBOJAUTCA IO  JIUCIUIUIMHAM,
ompeneneHHbIM Kadeapon Owmomornu. VX mepedeHb BKIIIOYACT TUCHUTLIMHBI «boTaHukay,
«3o005orusy, «OU3NOIOTHS YETIOBEKA U AKUBOTHBIX).

Jnst mocThKEeHUsI TOCTaBJIEHHON 1I€JIM B paMKax MOATOTOBKU W CIaud BCTYHMUTEIBLHOIO
AK3aMEHa PEIIAITCA CIAEAYIONINE 3a0auu:

- IPOBEPUTh TEOPETHUYECKUNA M MPAKTUUYECKUM YpPOBEHb YCBOCHHUS CTYJIECHTAMH
OCHOBOITOJIATAIONIMX TPUHIIUIOB, BAaXXHEHIINX TEOPETHUUECKUX MPEANOCHUIOK, 0a30BBIX
MOHATHN BEBIHOCUMBIX Ha 3K3aMEH JUCLHUILINH;

- BBISIBUTh YMEHHUE CTYJEHTOB JIOTHUECKH IPAaMOTHO BBIPaXKaTh U OOOCHOBBIBATH CBOIO
TOYKY 3pEHHS 0 BONPOCAM HM3YYECHHBIX TUCIUILUINH, CBOOOJHO ONEPUPOBATH CHEIUATBHOU
TEPMHUHOJIOTHEH, 3HAHME OCHOBHBIX TEHJCHIMM ¥ TMOJIXOJOB K PEHICHUIO aKTyaJlbHbBIX
BOIIPOCOB COBPEMEHHOM OUOJIOTHH;

- BBISICHUTB, HACKOJIbKO MpPO(GECCHOHAIIBHO COMCKATeNb MOATOTOBJIEH Il HAay4YHOU
NEATEeIbHOCTH, €r0 YMEHHE T'PaMOTHO TOJKOBaTh U MCIOJIb30BAaTh TECOPETHUUECKUE 3HAHUS U
MPaKTUYECKYI0 0a3y MPUMEHUTEIBHO K COBPEMEHHBIM TEHICHIIUSM Pa3BUTHUS OUOIOTHH.

Takum 00pa3oM, OCHOBHOW 3ajlayell BCTYNMHUTEJIBHOIO HK3aMEHa SBISETCS NpOBEpKa
3HaHUM, MOJYYEHHBIX CTYJICHTaMHU 3a BpeMsi OOydeHHsl Ha TEPBOM CTYNEHH OOpa3oBaHUs B
COOTBETCTBUHM C TPeOOBaHUSMU K NPO(ECCHOHATBLHON NEITeIbHOCTH CHEIUAINCTa COTJIacHO
rocyJapcTBEeHHOMY 00pa30BaTeIbHOMY CTaH/IAPTY:

- CTMIOCOHOCTH K TIPOBEJICHUIO TEOPETUUECKUX U MPUKIIATHBIX HAYUYHBIX UCCIICIOBAHUMN;

- HCIMOJB30BaHUE OWOJIOTMYECKUX METOJI0B WCCIICIOBAHUS MPU aHAIN3€ COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX MTPOIIECCOB;

- BJIaJICHNE HABBIKAMH YIIPABJICHUS TPYJOBBIMH KOJUICKTUBAMU;

- OCYIIECTBJICHHE MEeIarorniyeckoi U METOAUYECKO paboThl B 00JaCTH OMOJIOTUU U €€
MIPUJIOKEHUM;

- yrpaBjieHUuEe y4eOHO-TI03HABATEIHHOM, HAYYHO-UCCIIEIOBATEILCKON U IPYTUMHU BUAAMU
JEeSATENBHOCTA 00YYaIOUXCSl:

- pacnpocTpaHeHHE OMOJIOTUYECKUX 3HAHMU Cpeau MOJOACKH U JIPYTUX COLMATbHBIX
IPYII U CJIOEB HACEIEHUSI.

[Iporpamma  sBAsiETCS  JTOKYMEHTOM, KOTOPBIM  CHUCTEMaTU3UpPYET, HampaBiseT
MMO3HABATEIbHYI0 AaKTHUBHOCTH CTYJEHTOB-BBITYCKHUKOB, JEJIA€T MPOLECC MOATOTOBKH K
BCTYNUTEIHHOMY DK3aMEHY IO crieruaibHoCTH «bronorusy 6omnee 3¢ HeKTUBHBIM.

JIsi MOATOTOBKM K BCTYNMUTEIBHOMY JK3aMEHY HEOOXOAMMO H3YYUTh CIIETYIOIINE
HUCTOYHUKH:

1 IIporpamMmy BCTYNUTEIBHOIO 3K3aMeHa Mo crnenuaibHocTu «buonorus». [Iporpamma
BKJIFOYAET B ce€0sl OCHOBHBIC TEMBI, U3y4aeMble B Y4€OHBIX Kypcax TUCIUILINH «boTtanukay,
«3o005orust», «DU3N0NIOTHs YeTOBEKA U KUBOTHBIX).
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2 TeopeTnyeckre HCTOYHUKU (Y4E€OHUKH, KOHCIEKThI, MOHOTpaduu, cTaTbu B
NEPUONYECKUX U3TaHUSAX H . ).

3 DNeKTpOHHBIE Y4EOHO-METOAMYECKUE KOMIUIEKCHI MO JaHHBIM JIUCHUTLITHHAM.

B criicke HCTOYHMKOB K TIpOTpamMMe dK3aMeHa yKa3aHa PeKOMEHIyeMast ISl TOATOTOBKU
muteparypa. CTyJEHT MOXET MCHOJb30BaTh W HHbIE UCTOYHUKHU. [Ipum 3TOM mpennoureHue
ClIeyeT OTAaBaTh yUeOHHKAM OCIOPYCCKUX aBTOPOB, U3JaHHBIM B TIOCTICAHNE roIbl. BMecTe ¢
TeM I OoJiee TIIyOOKOTO YCBOCHHSI y4e€OHOTO Marepuaia pPEeKOMEHAYETCS HCIIOIh30BaTh
W3JIaHUS 3apPYOC)KHBIX aBTOPOB.

Cnaya BCTYNIUTEJIbHOT0 IJK3aMeHa

OK3aME€H MpPOBOAUTCS IO OWieraMm, KOTOpPBhIE COCTABIIAIOTCA  MpEJICEeaaTeNIeM
MeTtoauueckoro coBeTa OHOJIOTUYECKOTO (DaKyJabTeTa W TOAMMCHIBAIOTCSA TMpEJcenaTeeM
MPEeIMETHON HK3aMEHAIIMOHHOW KOMHUCCUM U JiekaHOM ¢akynbreTa. KoinuecTBO BOMpPOCOB B
HK3aMEHAIlMOHHOM OWJIETE TPH, YTO COOTBETCTBYET YUCITY Y4YEOHBIX JUCIMIUINH, BHIHOCUMBIX
HAa rOCYJapCTBEHHbBIN 3K3aMEH.

Ha moarotoBky Kk OTBETYy Ha 3K3aMEHE CTYAEHTY OTBOAMUTCS 45 MUHYT, Ha caady
sk3ameHa oTBoguTca A0 30 muHyT. JlJIsI YTOYHEHUS 5K3aMEHAIIMOHHOW OTMETKH YJICHBI
KOMHUCCUM MOTYT 3a/aBaTh JOIIOJHUTENIbHBIE BONPOCHI B COOTBETCTBUM C IPOrpaMMOU
sKk3aMeHa. Konn4ecTBO JOMOJHUTENBHBIX BOMPOCOB, 3a4aBAEMbIX OJHUM YICHOM KOMUCCHUH,
HE JIOJKHO TIPEBBIIIATH TPEX.

Pelienrie 0 BBICTaBJIGHMM OTMETKM 3a SK3aMEH, MPUHUMAETCS OOJIBIIMHCTBOM YJICHOB
KOMHUCCHHU OTKPBITBIM TojiocOBaHUEM. [Ipu paBHOM 4HCIie 4IEHOB KOMHCCUHU, MPEAIAratomnx
BBICTABJICHUE PA3JIMYHBIX OTMETOK, NPEII0KEHUE NPEACEAATENs] KOMHUCCHHM SIBIISIETCA
pematouM. Pe3ynbTarhl ciaud 3K3amMeHa OIVIAllaloTCsl B ATOT e JACHb Mocie o(opmiieHHs
COOTBETCTBYIOIIMX IPOTOKOJIOB.

Kpurepusimu O1IEeHKM 3HaHUM CTYIEHTOB Ha K3aMEHE SIBIISIOTCS:

- IIUpUHA ¥ TTIyOWHA 3HAHUI B 00beMe yueOHOM MpOTpaMMBl;

- ApPTYMEHTHUPOBAHHOCTH OTBETOB CTY/ICHTA HA 3K3aMEHE;

- HCTIOJIb30BAaHUE TIPU OTBETE CCHUJIOK HAa YYEOHYIO U CIICIIHAIBHYIO TUTEPATYPY;

- YMEHHUE CUCTEMHO U3JIOKUTh CBOU 3HAHUS,

- MacTEpCTBO YCTHOU PEUH.

BbICOKON MOJIOKUTEIIBHOW OLECHKH 3aCIy’KHMBAET OTBET, YJAOBJICTBOPAIOIIMNA BCEM
YKa3aHHBIM TPEOOBaHUSIM.
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COJEPKAHUE NPOI'PAMMBI
Pa3znea 1 BOTAHUKA

Tema 1 MOP®OJIOT'USI PACTEHMI

1.1 OcoGeHHOCTH CTPOEHUS KJIETKH BbICIIUX PACTeHUIl

Crpoennie u pazHooOpaszue (QOpMbl PACTUTENBHBIX KIETOK, OTIMYME HUX OT KIETOK
KUBOTHBIX.

Ob6onouka kimeTku (kiaeToyHas cTeHka). OOmmMii MmiaH CTpoeHHs (KpuUCTajindecKas
OCHOBAa M MAaTpuKC) U (PyHKIMU 000y0uky KieTku. OOpa3oBaHWE M CTPOCHUE NMEPBUYHOU U
BTOPUYHON 000JI0YEK pacTUTEIbHON KIeTKU. [IoHATHE O MepBUYHBIX TOPOBBIX MOJSAX U MOpax.
Tunbsl mop. BropuuHble M3MEHEHHUs KJIETOUHOM 000J0ukM (JUrHUDUKAIMS, CyOepuHU3aLus,
MUHEpaIu3alus, OCIM3HEHUE).

[Tnactuael. OOpazoBaHue, TUIBI IUIACTU[, JIOKAIM3AUs B TEJ€ PACTEHUs, CTPOCHHE,
(GyHKIIUM, U3MEHEHHE B IIPOLIECCE OHTOTE€HE3a PACTEHUH, TeHETUUECKast OOIIHOCTD IIACTU/.

Bakyonmu.  OOpa3zoBaHue, crTpoeHue  (yHKIUM, HM3MEHEHHME B  Ipolecce
KU3HEJIEATEIbHOCTH PACTEHU.

1.2 O6pa3oBaTte/ibHbIE U IOKPOBHbIE TKAHU

[Tonsitue o Trkauax. [lpunnune! kaaccupukauy TkaHeil. AHATOMO-MOP(OJOTUYECKHUE U
(yHKIHMOHAJIbHBIE OCOOCHHOCTU TKAHEH.

Mepuctemsl (oOpa3zoBarenbHbie TKaHM). [lonoxkenue B Tene pacrenuil. [{lutonorunueckue
OCOOEHHOCTH WHHUIMAIbHBIX W OCHOBHBIX KJIETOK MepucteMm. Krnaccudukanuss MepucreMm.
HuddepenunpoBka MepucTeM KOHYCOB HapacTaHusl KOpHS U cre0Ons. Poct u cnenuanusanus
KJIETOK — MPOU3BOIHBIX MEPUCTEM.

[ToxkpoBHbie TkaHu. IloJOKeHHE MOKPOBHBIX TKAHEW B Tele pACTEHHH, (DyHKIUH,
kinaccudukanua. Odpa3oBaHUe U XapaKTEPUCTUKA NEPBUYHBIX MOKPOBHBIX TKAHEH HAJI3€MHBIX
U TMOA3EMHBIX opraHoB. OOpa3zoBaHUE, CTPOEHHE, OHTOTEHETHYECKHE U MOop(dosoruueckue
TUIIBL U POJIb YCTBUUHBIX KOMIUIEKCOB 3muiepMbl. OOmIMiA Tu1aH cTpoeHus ycrbuna. CTpoeHue
Y 3HAYEHUE TPUXOM, UX TUIIbI. DMEPIEHIIBI.

OTtnuunTenbHble 0COOEHHOCTH pu3oAepMbl. OOpa3oBaHUE U POJIb KOPHEBBIX BOJOCKOB.
dopMUpoBaHUE W CTPOEHHWE BTOPUYHON TOKPOBHOW TKaHW (mepuaepmbl). OcoOeHHOCTH
3anoxkeHus ¢eruiorera B credine u kopue. O6pa3zoBanue, CTpoeHue U GyHKINS YeUEBUYCK.

Putugom — TpeTuyHas MOKpoBHasi TKaHb. OcoOeHHOCTH (HOPMHUPOBAHUS, CTPOEHUE,
THIIBIL.

1.3 OcHOBHBIE U MeXaHNMYeCKHEe TKAHU

OcHoBHble TKaHu (mapeHxumsbl). [lonoxkeHue B Tene pacTeHHid, MNOTUPYHK-
[MOHAIBHOCTh MAPEHXHM B CBS3H C BBINOJHIEMBIMU (PYHKIUSAMHU (XJIOPEHXHMMA, adpPEHXUMA,
TUIBI  3aMacalollield MapeHXWMbl, CKJIEPEHXMMATO3Has MapeHXuma, TpaHChy3nOHHas
napeHxuma). OcoOOEHHOCTH CTPOEHUS KJIETOK Pa3IMYHbIX MapEHXUM U MapEHXUMHBIX TKAHEH.
Bo3moxxHOCTH BOCCTaHOBJICHUS MepucTeMaTudeckon (Gyukmuu (nenuddepeHnuanus KIeToK
MapEHXUMBbI ), IPUYUHBI 3TOTO SBJICHUSI.

Mexanndeckue TkaHu. llomokeHue B Tenme pacTeHus, 3HaveHwe. Kiac-cudukarus.
OTnnynTeNnbHbIE 0COOCHHOCTH KOJIEHXUMBI U CKJIEpEHXUMbI. OCOOEHHOCTH CTPOEHUS KJIETOK
u Kjaccudukanus KoJuieHXUMbL. Kiaccudukaius CKIEPEeHXHUMBI, OCOOCHHOCTH CTPOEHUS
BOJIOKOH U CKJIEPEU].



1.4 IlpoBoasiniime TKAHU

[IpoBonsmue TKaHu. DYHKIUU MPOBOISIIMX TKAaHEH, OCOOCHHOCTH BaCKYJSIPHBIX
mepuctem. Kinaccudukaius npoBOAsSIIMX TKAHEH.

OO61mast xapakTepucTuka kcuiaembl. CTpOEHUE U TUITBI TPaxealbHBIX AJIEMEHTOB (Tpaxeu
u Tpaxeil). OOpa3oBaHue TpaxeuJ M Tpaxel B MPOIECCE DBOJIOLUUU U B XOJI€ OHTOTCHE3a.
[{uTonornyeckue OCOOEHHOCTH TpaxeuJ W WICHUKOB cocyda. JduddepeHuunaius nepBUYHON
KCUJIEMBbI, OTJIMYUTEIbHbIE OCOOEHHOCTHU MPOTO- U MeTakcuieMbl. OOpa3oBaHUE U CTPOEHUE
BTOPUYHOU KCUJIEMBI.

Oobmas xapakrtepuctuka ¢Giosmbel. CutoBuaHble KieTku U kietku CrpacOyprepa
(anpOYMUHOBBIEC KJIETKH) TOJIOCEMEHHBIX PACTEHUN, CUTOBUIHBIC TPYOKH U KIJICTKU-CITYyTHUIIBI
MOKPBITOCEMEHHBIX. [[OHATHE O CUTOBUAHBIX MOJISIX U CUTOBUAHBIX IIaCTUHKax. OOpa3zoBaHue
CUTOBUIHBIX TpPyOOK B TMpollecce OHBOJIOUMHM M B XOJe OHToreHesa. lluromormueckue
O0COOEHHOCTH CTPOEHUS WICHHKA CUTOBUIHON TpyOKu. uddepeHunanuss nepBUIHON QII03MBI,
OTJIMYUTEIbHBIE OCOOEHHOCTH NPOTO- U MeTadaodMbl. OOpa3oBaHUE U CTPOECHUE BTOPUYHOU
¢no0sMel. [TpogomxkuTenbHOCTh (QYHKIMOHUPOBAHUS MPOBOJSAIIMX HJIEMEHTOB (PJIO3MBI.

1.5 Kopenb un kopHeBasi cucremMa

Kopenb. Onpenenenue MmoHATHS «KOpeHb». OCHOBHBIE U JOMOJIHUTEIbHbIE (PYHKIIHH.
CrpoeHue koHyca HapacTaHus (anekca) kopHs. Pa3Butue kopHs B oHTOreHesze. Mopdoioro-
aHaToMu4eckas AU(PpQPepeHInpOBKa MOJIOIOTO KOPHSI (BEPTUKAJIbHbIE U TOPU3OHTAILHBI 30HbI
KOpHs1). PopMHUpOBaHHE NEPBUYHOW AHATOMHYECKON CTPYKTYpbl, OCOOEHHOCTH CTPOEHUS
LHEHTPaAJIBHOIO HWJIMHAPA U IEPBUYHON KOpHI. [lepexon KOpHs OT NEPBUYHOIO aHATOMUYECKOTO
CTPOEHUA K BTOPUYHOMY, OCOOEHHOCTH IIpoliecca. BTopuyHOE aHATOMHYECKOE CTPOEHUE
KOpHs. BerBnenue KopHsA, oOpa3oBaHHME KOpHEBOW cucteMbl. Kiaccudukanus KOpHEBBIX
cucteM, auddepeHurans U BUAbl KOPHEW, BXOASIIMX B KOPHEBYIO cucTeMy. CumMOmo3
BBICHIMX PACTEHUH C IPYTMMH OpraHu3MaMu, OCOOEHHOCTH U TUIIbI CUMOMO03a, €r0 3HaYCHHE.

1.6 Crebenb Kak KOMIIOHEHT nodera

Mopdonornueckast xapaktepuctuka ctebns. OOmUNA TUIaH pa3BUTHUS TIEPBUYHOU
AHATOMHYECKOM CTPYKTYphl CTeOJsi. XapaKTepUCTHKa Tomorpapuvyeckux 30H CTeOIs,
O0COOEHHOCTh 3aJIOKEHHSI U Pa3BUTHS MPOBOJIAIIEH cucTeMbl credus. [lepexon oT mepBuYHOMN
aHATOMHYECKOW CTPYKTYpbl K BTOpUYHON. MHOrooOpasue BTOPHUYHOTO CTPOCHHs CTeOJieh y
JIBYIOJBHBIX PACTEHUN (TPABSHUCTBIX M JEPEBSHUCTHIX). OCOOCHHOCTH CTPOCHMs CTeOJen
OJHOJOJIBHBIX PACTEHUN.

1.7 JInct — 60KOBO¥ Opran nodera

Jluct Kak KOMIOHEHT Tmo0Oera: OIpeAesieHHe TOHSTHUS <JIUCT», OCHOBHBIE U
JOTIOJTHUTENbHbIE (DYHKUMU. 3aJ0KEHHE M Pa3BUTHE JHUCTa B OHTOrEHE3€. XapaKTepHCTHKA
COCTaBHBIX YacTed THUMMYHOIO JiUCTa (OCHOBAaHWE, JIMCTOBAas IUIACTMHKA, YEPEIIOK,
npwiicTHUKM). [TpuHImnel kinaccudukanuu auctbeB. Mopdonorudeckas XapakTepUCTHKA
MPOCTBIX W CJIOXKHBIX JIMCTheB. JlucTopacnonoxxeHue ((PUUIOTaKCHUC) U €ro OCOOCHHOCTH.
[TonsiTHE O TpeX KATEropusX JUCTHEB (APYCHBIX (opMalUsX), TeTepodUUINK, 3HAUCHUE ITUX
SIBJICHH.

AHaTOMUYECKOE CTPOCHHME JIMCTHEB JBYAOJBHBIX, OJHOJOJBHBIX M TOJOCEMEHHBIX
pacteHuii. POpMHUPOBAHUE MTPOBOASAIIECH CUCTEMBI JINCTA, CBSA3b MPOBOMASAIICH CUCTEMBI JICTA C
npoBojsAel cuctemMor crebmns. JKuimkoBaHwe HCTa, TOHITHE 00 OTKPBHITOM U 3aKPHITOM
KUITKOBAHUH, KJIACCU(DUKAIUS TUTIOB KIJIKOBAHUS JICTA.
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1.8 IlpuHunbl Kjaaccu(puKaAIUN IBETKOB

[Tonsitue o popmynax u nuarpammax I[BETKOB, IPUHIIMIIBI UX cOCTaBlieHUs. [IBeTenue u
onbuieHUE. Tunel onbiieHUs1. CBA3b CTPOCHUS LIBETKOB CO CIIOCOOOM ornbuieHHs. JIaOUIbHOCTh
U TOJBIXKHOCTh croco0a OmNbUICHUS, OOYCIOBJICHHAs JKOJOTMYECKUMHU (DakTopamu.
Jluxoramusi, reTepoCTHIIMA U UX Ouosiornueckoe 3HaueHue. [Ipopactanue NbUIbIbI HA PHUILIE
nectuka. Poct mbuibLieBOM  TpyOkHM, oOpa3oBanue crepmueB. Ilpoiuiecc  1BOWHOTO
OIIOZOTBOPEHUSI TOKPBHITOCEMEHHBIX pPACTEHHUM, €ro OHOJOTMYECKOEe U DBOJIIOIMOHHOE
3HaueHue. Pa3Butue nsHpocmepma u ero Tumbl. OOpasoBanue 3apoppiiia. [lousTtue 00
anomukcuce. Kmaccupukanus u Ouonornueckoe 3HaueHHE amoMukcuca. Pacrpocrpanenue
allOMHUKCHCA B PACTUTEIIBHOM MHUpE.

1.9 IIBeTOK KaK 0cO0BIN PeNPOAYKTHBHBIN OPraH NOKPHITOCEMEHHBIX PACTEHUH

OnpeneneHue MOHATUSA «UBETOK». PacmosiokeHue 1BETKOB Ha pacTeHuu. CouBeTHs:
OCOOCHHOCTH CTpPOEHUS, Kiaccudukaius, Ouojgornyeckoe 3HadeHue. OO 1IaH CTPOCHUS
1BeTKAa. [MmoTe3bl MNPOUCXOXKIAEHMUsSI IBETKa (IceBOaHTOBas, syaHToBas). CoBpeMEHHOE
npescTaBieHue 0 MOpOJIOrHYeCKO Nprupoe yacTen 1BeTka. Pa3BuTue 1BeTKa B OHTOICHE3E,
MOCJIEI0BATEIBLHOCTh M OCOOEHHOCTh 3aJI0KEHHUS W (OPMUPOBAHUS BCEX €ro 3JIEMEHTOB.
OKOJIOIIBETHUK: TMOHATHE 00 OKOJIOLBETHUKE, (YHKIUH, CTPOCHHE, THUIbl OKOJOIBETHHUKA,
pa3BUTHE B OHTOTCHE3E.

1.10 I1;1oab1 M MpopacTaHue ceMsAH

[Tonsitue o mnoxae. Pazpurre u crpoeHue mioga. XapakTEpUCTUKA OKOJIOIUIOJHUKA, €ro
Ouonornyeckoe 3HaueHwe. [IpuHIMNBl Ki1accupukauu  1WI0A0B.  Mopdoaoruyeckoe
pa3HoO0Opa3ne U XapaKTEPUCTHKA CYXHX M COYHBIX IUIOA0B. [Tpucnocobnenus ceMsH U MI0/I0B
K pacrnpocTpaHeHut0. TUIbl TUCCEMUHALINH.

PazButne cemenu. OOmumil miuaH crpoeHusi cemeHu. Mopdororuueckoe pazHooOpaszue
CEeMSIH (THUIIBI CEMSIH).

VYcnoBus mpopacTaHusi CEMSH, MOHATHE O PACTEHUSIX C HAJ3EMHBIM U TIOJI3€MHBIM THUIIOM
npopacranus. PopMUPOBaHUE POPOCTKOB Y ABYIOIBHBIX U OJHOJOIBHBIX PACTCHH.

1.11 /Ku3HeHHbII HMKJ U CMEHA MOKOJIEHUH Y pacTeHuii

[ToHsiTHE O )KU3HEHHOM LIMKJIE M MOKOJIEHUAX y pacTeHui. OCHOBHBIE 3aKOHOMEPHOCTH
yepeoBaHUs TOKOJEHUM (CMeHbl (a3 pa3BUTHUS) M KUZHEHHBIX LUKIOB Y PAaCTCHUU.
Bo3HukHOBEHHE 0c060T0 criocoda pa3MHOKEHUSI — CEMEHHOTO.

[TosiBieHne 1BeTKa Kak 0COOOro pPENpoAyKTUBHOTO OpraHa IOKPHITOCEMEHHBIX
pacTeHUN.

1.12 CocyaucTo-BOJIOKHMCThIE IYYKH U BblEJNTEIbHbIE CTPYKTYPbI

[loHsiTHE O COCYIUCTO-BOJIOKHUCTBIX myykax. CTpoeHue W THUIIBI COCYJIUCTO-
BOJIOKHUCTBIX MY4YKOB. OCOOCHHOCTU 3aJI0KEHMSI U Pa3BUTHUS (PIIOAMBI U KCHJIEMbl B My4yKax
paznuyHoro Tuna. OOKIano4YHbIE KIETKM W WX poJib B TPAHCHOPTUPOBKE PacTBOPOB
OpraHUYeCKMX M MUHEpalbHbIX BewlecTB. [lpoBondinas cucremMa pacTeHUH Kak CIOKHOE
CTPYKTYpHOE 00pa30oBaHMUE.

BreigenutenbHble cTpykTyphl. Pacnonosxkenue, kinaccudukanus, cTpoeHHe, (QyHKIUH,
3HAYEHHE B KU3HU PACTEHUIN PA3IUYHBIX BBIIECIUTEIBHBIX CTPYKTYP.

Tema 2 CACTEMATHKA BBICIIUX PACTEHUH
2.1 Kanace Onnonoabhbie (Liliopsida), moaknace Anucmatuanl (Alismatidae)
[TporcxoxKaeHNnEe ¥ BEPOSTHBIC TPEIKH.
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[Monkmacc Anmcmaruael (Alismatidae). I'mapoduiabHass nuHHS 3BOJrOIUH. [lopsiaok
Bonokpacouserasie (Hydrocharitales): cemeiictBo Bomokpacoseie (Hydrocharitaceae);
nopsafaok Yacryxorserusie (Alismatales): cemetictBo YactyxoBbeie (Alismataceae); mopsimok
PnecrouBernsie (Potamogetonales): cemeiictBo PrectoBeie (Potamogetonaceae), mopsiaok
Aponnukorsetabie (Arales): cemelicTBo ApoHHHKOBBIE Wi ApouHbie (Araceae).

2.2 MMoaknace Kommenunuansl (Commelinidae)

[Monkmacc Kommenuuuasr Commelinidae). Ilepexoa oT sHTOMOGUINK K aHEMODHUIHH.
[Topsimox Kommenmmuonserasie (Commelinales): cemeiictBo Kommenmmuoseie (Commelinaceae);
nopsinok  CutHukonBeTHbsle (Juncales): cemeiictBa CutHukoBble (Juncaceae), OcCOKOBBIC
(Cyperaceae); mopsmok 3makonBetHeie (MsaraukoreTHbie) (Graminales, Poales): cemeiicTBo
3naku, wim MsaraukoBeie (Gramineae, Poaceae). /lnarHoctrueckue npu3Hakd OCOKOBBIX H
MSTIUKOBBIX.

2.3 IMoaknacce Jinamuawl (Liliildae)

IMoaxnace Jlumuuaer (Liliidae). CosepiieHcTBOBaHME IMpOIECca HACEKOMOOIBUICHUS B
pasnmuunbiX rpynmnax. [lopsaok Jlunuernsernsie (Liliales): cemeiictBo Jlnnelinbie (B MIMPOKOM
oobeme, Liliaceae); mopsmox Opxumonsernsie (Orchidales): cemeiictBo OpXuaHble, WM
SrpeiaukoBeie (Orchidaceae); mopsaox HMpuconsernsie (Iridales): cemeiictBo Hpucossie,
wiu Kacatukoseie (Iridaceae).

24 Otnean Ilnaynooopasuwie (Lycopodiophyta), ormen  XBomeoopa3Hbie
(Equisetophyta)

[Ipoucxoxaenue, >kM3HEHHbIE (POPMBI MIPEACTABUTENEH. XapaKTEPHbIE YEPThl BHEIIHETO
U BHYTPEHHEIrO CTpOEHHs O€ecroioro M MOJOBOro mokoJieHud. IlpoucxoxkneHue Jucra,
Mukpopuius.  OCOOEHHOCTHM  JKM3HEHHOTO  I[MKJA, PaBHO- UM Pa3sHOCHOPOBOCT.
Pacnpoctpanenue, uyucieHHOCTb, 3HaueHwe. Kiaccudukanus. XapakTepucThKa KIacCoB
[Tnaynonogo6usie  (Lycopodiopsida) wu  Cemsrunennononoonsie  (Selaginellopsida).
CoBpeMeHHbIE NPECTABUTEITH TIOPSI/IKOB [TnayHOBUIHBIC (Lycopodiales),
Censrunemnosuanbie  (Selaginellales) u Tlonymaukoseie (Isoétales). OcobenHocTH uX
CTpocHMs, 3Ha4yeHHe. lVckomaembie IUIayHOOOpa3HbIC: TOPSAKH  ACTEPOKCHUIOBHIHBIC
(Asteroxylales), [penanodukycosuansie (Drepanophycales), IlpotonenumoaeHapOBHIHbIC
(Protolepidodendrales), Jlenuno-nenapouansie (Lepidodendrales).Mx cucremaTnueckoe
MOJIO)KEHNE, OCOOCHHOCTH CTPOCHUS, 3HadeHHe. Bo3MOXHBIE (UIOTCHETHUYECKUE CBS3H
pa3IMYHBIX TPYII IIAYHOOOPA3HbIX.

OOmast xapakTEepUCTHKA OTAeNa: >KU3HEHHBIM UHUKI, MOp(}OI0ro-aHaTOMHUYECKHUE
OCOOCHHOCTH BEr€TaTUBHBIX OpPraHOB, pa3BUTHE M CTpoeHHe cropodura. OcobeHHOCTH
MOJIOBOTO TIOKOJICHUSI. DKOJIOTUYECKAE OCOOCHHOCTH, reorpauyeckoe pactnpoCTpaHCHUE U
3HAaYCHUE TmpenctaBurencit. [IpoOneMa  MPOUMCXOXKICHHWS — OTAENA, €ro  ABOJIOIUS.
Knaccudukanus xBomieoopa3HbIX.

Knace KnunomucronomoOusie(Sphenophyllopsida). Xapakrepubie 4epThl, Bpems
cylmiecTBoBaHMs. Pa3HooOpaswe IKU3HEHHBIX (OPM, OCOOCHHOCTH AaHATOMHYECKOro U
MOP(}OIIOTHUECKOTO CTPOCHHS BETeTaTUBHBIX OPTAaHOB M CIIOPOHOCHBIX CTPYKTYP.

Knace Xsomenonoousie (Equisetopsida). OOmias xapakrepuctuka. Jlenmenue Ha
nopsaku. [lopsmok KamamurtoBumnsie (Calamitales). Crpoenue BeretaTHMBHBIX OpPraHOB,
pa3HooOpasue CHOPOHOCHBIX CTPYKTyp. Bpems cymectBoBanmsi, 3HaueHue. llopsmok
XsomeBuanbie (Equisetales). Mopdoioro-anaToMuueckue O0COOEHHOCTH, pPa3MHOMKCHHE.
Dkonorus, reorpadus. [IpeacraBurenu, Ux 3HAYCHHE.



2.5 MMoakaace Jlamuuawl (Lamiidae)

[Mopsimox Mapenouetnbsie (Rubiales): cemeiictBo Mapenosrsie (Rubiaceae); mopsimok
[Tacnenornsernsie  (Solanales):  cemeiicteo  IlaciaenoBeie  (Solanaceae);  mopsimok
bypaunukornernsie (Boraginales): cemeiictBo bypaunukoBsie (Boraginaceae); mopsaok
ScuotkonBerHbie (Lamiales): cemeiictea Hopuunukoseie (Scrophulariaceae), I'yOoneTHbIe,
wm ScHotkoBbie (Labiatae,Lamiaceae). JlmarHoctuyeckue mpu3HaKd HOPHYHHMKOBBIX H
SICHOTKOBBIX.

2.6 TMoanknace Tamamemuauabl (Hamamelididae), moakmace Kapuodummas
(Caryophyllidae)

[Monkmacc Kapuopmmmaer (Caryophyllidae). Ilpucrnocobnenus K 3acylIUBBIM U
nmoJry3acynumBbeiM — yeoBusM. Tlopsgok  I'BosmukorBetnsie  (Caryophyllales): cemeiicta
KakrycoBeie (Cactaceae), I'sozmuunbiec (Caryophyllaceae), Mapessie (Chenopodiaceae);
nopsinok ['peunxonBernsie (Polygonales): cemeiictBo I'peunxoBrie (Polygonaceae).

[Mogxnace I'amamenmumunel (Hamamelididae). IpeoOnamanue aneMo@uiIbHBIX (GOpPM.
[Mopsnox bykousernsie (Fagales): cemetictBo bykopbie (Fagaceae); mopsaok bepesorBerHbie
(Betylales): cemeticTBo bepe3osbie (Betulaceae).

2.7 Otmean  mokpwiTtocemennbie  (Magnoliophyta), kiace  aByma0JIbHBIE
(Magnoliopsida), mnoakaaccel Marnosmuanl (Magnoliidae), Panynkyauasl (Ranunculidae)

OOmass xapaKTepUCTHKA IOKPHITOCEMEHHBIX KakK «moOeauTeneii B OoprOe 3a
CYIICCTBOBAHMEY», JKU3HCHHBIC (OPMBI, MOP(HOIOTHUSCKHE W aHATOMHUYCCKHE OCOOCHHOCTH.
DKoJIoruYecKasl IIaCTHYHOCTh, POJIb B CIIOKCHHHM PACTHTEIBHOTO IIOKPOBA M B JKU3HU
yenoBeka. Mopdostorndyeckasi mpupoa mMBeTka M ero 4acteil. Pa3BuTue u CTpoeHUE MY>KCKOTO
U KeHCKoro rameroduroB. OIUIOMOTBOpPEHUE M pPa3BUTHE CEMEHM M Iutona. PasinmyHble
B3IJISIBI HA MPOMCXOXKICHUE M DBOJIIOIMIO OT/ACNa (MECTO, BpeMsi BOSHUKHOBEHHS, MOHO- M
nomuuiIns, NPUYUHBI OBICTPOrO pacnpocTpaHeHuss W Ap.). OCHOBHbIE HampaBICHUS
MOP(}OITOTHUECKOH 3BOJTIOIUHU TTOKPHITOCEMCHHBIX.

CpaBHHTENBbHAS ~ XapakTepucTuka  kimaccoB  JIynonwubie  (Magnoliopsida) wu
Onuomoneubie  (Liliopsida);  komuuecTBeHHBIE  COOTHOIICHHS  BaKHCHMIIIUX  TaKCOHOB
(TToKIacCcoOB, MOPSIKOB, CEMEHCTB, POJAOB M BHUJIOB). [ XapaKTEPUCTHKU TEPEUUCICHHBIX
HI)KE CEMEWCTB HEOOXOJMMO 3HATh: JIATHHCKOE HAa3BaHUE, CHCTEMATHYCCKOE ITOJIOKEHUEC
(mopsimok,  MOJAKJIAcC,  KJIacC), YUCIEHHOCTh, reorpaduueckoe  pacrpocTpaHEHue,
IKOJIOTHYECKHE OCOOCHHOCTH, XapaKTEPHBIE YEPThI MOPQOJIOTHICCKOTO W aHATOMUYECKOTO
cTpocHHs (KM3HEHHBIC (DOPMBI, CTPOCHHUE TOJ3EMHBIX M HAJ3¢MHBIX BEICTATHBHBIX OPIaHOB,
THIl U CTPOCHHE COIBETHH, I[BETKOB, IIJIOJIOB U CeMsH), (PUIOTCHETHYCCKUE CBSI3U MOJIKIIACCOB,
BaYKHCHINIME MPEACTABUTEIN, 3HAUCHHE B MPHUPOJAC M JUIA 4YeJOBEKa, OXPaHSIEMbIC PaCTCHHUS
dbnopsl benapycu.

Knacc JIBynoasnsie (Magnoliopsida). OcHoBHBIe HanpaBICHUS 3BOJIIOINH.

[Moaxnace Marnoauuasr (Magnoliidae). CoxpaHeHHENPU3HAKOB MEPBUYHBIX IIBETKOBBIX
pacrenuii. Ilopsmoxk  Marnonumensetapie  (Magnoliales):  cemetictBa  JlereHepuenbie
(Degeneriaceae), Marunonuessie (Magnoliaceae); mopsmok Jlasporsernoie (Laurales):
cemetictBo JlaBpoBsie (Lauraceae).

IMoaxnace Panynkynuasl (Ranunculidae). Ilpeo6nananue TpaBsHUCThIX Gopm. TTopsmok
JIrorukorsetHbie (Ranunculales): cemeticteo JlroTrkoBbie (Ranunculaceae). luarnoctudeckue
npusHaku JlrotukoBeix u Po3oBeix (Rosaceae). Ilopsmox MakorsetHeie (Papaverales):
cemerictBa Makossle (Papaveraceae), JIsiMsaakoBsie (Fumariaceae).
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2.8 MMoaknace Aurenunanl (Dilleniidae)

[Mopsimox Bepeckousernnie (Ericales): cemetictBo Bepeckosrie (Ericaceae); mopsimok
Msonsernsie (Salicales): cemetictBo HBoseie (Salicaceae); mnopsimok ThIKBOLIBETHBIE
(Cucurbitales): cemeticteo TeikBennsie (Cucurbitaceae); mnopsgok KamepcouBeTHbie
(Capparales): cemeiictBo Kpecrousernoie win Kamyctasie (Cruciferae, Brassicaceae);
nopsafaok MansBonsetHbie (Malvales): cemeiictBo ManbsoBrie (Malvaceae).

2.9 Moaknacce Po3uawl (Rosidae)

Haubonee kpymHas rpynmna ABYIONbHBIX pacTeHuil. [lopsgok KaMHeToMKOIBETHEIC
(Saxifragales): cemetictBa TonctsakoBsie (Crassulaceae), KamuenomkoBbie (Saxifragaceae);
nopsinok  PozonBerneie (Rosales): cemeiictBo PosoBeie (Rosaceae). JlmarHocTudeckue
npu3Hakd JlrotmkoBeiX W PosoBeix (Rosaceae). Ilopsmox MupronsetHeie (Myrtales):
cemeiictBo MuproBsie (Myrtaceae); mopsnok booosorsernsie (Fabales): cemeiictBo bobosbie
(Fabaceae), Bxmiouas Mwumosossie (Mimosoideae) u llesansnunueBsie (Caesalpinioideae);
nopsiiok Pyroneetnsie (Rutales): cemeiictBo PyToBrie (Rutaceae); mopsaok I'epaHuenBeTHbIC
(Geraniales): cemeiictBo ['epanueBbie (Geraniaceae); mnopsok JlsHorBetHbie (Linales):
cemetictBo JIbHOBBIC (Linaceae).

2.10 IMoakmacce Acrepuanl (Asteridae)

OcHOBHBIE  HampaBleHUS dBojonuu  comBeTwid. [lopsamox  3ommuxoyeemmvie
(Cenvoepetinoysemnwvre) (Umbelliflorae, Apiales): cemeiictBo 3onTHuHBIC, 1K CebaepeiHble
(Umbelliferae, Apiaceae); mnopsgok Komokonmpumkonsernbie (Campanulales): cemeiictBo
KonokonpunkoBeie (Campanulaceae); mopsmok ActpouBerHbie (Asterales): cemelicTBo
CnoxunomneTHble, niu ActpoBsie (Compositae, Asteraceae).

2.11 Otnen Ilcunorooopasubie (Psilotophyta), ormen IlamopoTHmkKo0Opa3HbIe
(Polypodiophyta)

Otnen Ilcumoroobpasueie (Psilotophyta). OOmast xapakTepucThka TpeACcTaBUTENCH
oTzena, OCOOEHHOCTHM CTpPOEHMs cropodura U rameropura, 4YEpTbl NPUMUTUBHOCTH.
Paznmuynapie MHEHUS 0 QUIIOTCHETUYECKUX CBSI3SX IICUIIOTOO0PA3HBIX.

OOmasi xapakTepUCTUKa OTJAeNa ManoOpOTHUKOOOpA3HbIC: OCOOCHHOCTH KWU3HEHHOTO
IIMKJIa, BHEIIIHETO ¥ BHYTPEHHETO CTpoeHus cropodura u rameropura. Makpodusuis, 3y- U
JICTITOCIOPAHTHATHOCTh. COPYCHI M CHHAHTHH. DKOJIOTHS, TeoTpaduIecKoe pacpoCTpaHEHHUE U
YHCIICHHOCTh Pa3MYHbIX Tpynn. Poimbs B mpupoxpe. PasnooOpasme Bo ¢uiope bemapycwu.
[Ipoucxoxnenue u punorenernueckue csizu oraena. Kimaccudukanusa. OO1iee npeactaBieHue
0 BBIMEpIIMX KJaccaxX MamopoTHuKooOpasueix: Kiamokcmnononoousie (Cladoxylopsida),
3UronTepUCcOIOI00HbIC (Zygopteridopsida), [TporumMHoCIIEpMOITO100HbBIE
(Progymnospermopsida). Bpewms cyiecTBoBaHus, 3BOJIOIMOHHAS POJIb.

Knace Yxosaukononoousie (Ophioglossopsida). XapakTtepHble 0COOCHHOCTH, YEPTHI
MPUMHUTHBHOCTH, MPEICTABUTENH, X reorpaduueckoe paclpoCTpaHEHNE U 3HAUYCHHE.

Knacc  Mapartuenono6usie  (Marattiopsida).  OmiuuutenbHble  OCOOCHHOCTH.
[IpencraBuTenn, 3KOJIOTHSI, PACIPOCTPAHCHUE, 3HAUCHHE.

Knacc IMamoporuukononoousie (Polypodiopsida). XapakrtepHble 0COOCHHOCTH Kiiacca.
PaBHO- u pa3HOCcopoBocTh. [lenenne Ha moakimaccel. [loaxmace Iomumoauuast (Polypodiidae)
KaK IICHTpaJIbHAs TPYIIa PAaBHOCIIOPOBBIX MMAIIOPOTHUKOMOA00HBIX. Pa3HOOOpa3ne sKU3HECHHBIX
dbopMm, MOpPQOJOTUUECKOTO W aHATOMUYECKOTO CTPOCHHUS CHopoduTa: pacroyiOKEHUE U
CTPOCHHE CIIOPAHTHEB, COPYCOB, OCOOCHHOCTH CHOpP. 3apOCTKH, MX DPa3BUTHE U CTPOCHHUE.
BereratnuBHoe pasmuoxkenwue. [IpencraBurenu, ux pacrnpocrpaHeHue, 3HadeHue. llogkiaccer
Mapcuneunsl (Marsileidae) u CansBununsr (Salviniidae) kak npeacTaBuTenn pa3HOCIOPOBO
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JIMHUYU Pa3BUTHUS NANOPOTHUKONOA00HBIX. O0pa3 xku3Hu. OCOOEHHOCTH CTPOECHMS criopoduTa
u rametodura. [IpeacraBurenu, UX pacnpoCTpaHEHUE U 3HAUCHUE.

O060011eHre N0 OT/AeNIaM BBICIIMX CIIOPOBBIX PACTEHUM: 00IIME YEPTHI, pOJIb B CIOKEHUU
PACTUTEIBHOTO TMOKPOBAa TMPOILIBIX TEOJOTMUYECKMX BIO0X ¢M B  HACTOSIIEE BpeMs,
(uIoreHeTUYeCKUe CBS3M. DBOJIOIMOHHOE 3HAUYE€HHE pa3zHocmopoBocTH. [IpencraBinenue o
IPOrMMHOCIEPMOITOI00HBIX KaK BEPOSITHBIX MPEIIIECTBEHHUKAX CEMEHHbBIX PACTEHUH.

Tema 3 TEOBOTAHUKA

3.1 CoctaB (puTOLEHO30B

dnopucTuueckuii coctaB (HUTOIIEHO3a — OCHOBHOM MPU3HAK, OTpasKaouuil Bce (hakTopbl
ero opmupoBaHus W (QPYHKIMOHUPOBAHUS KaK OMOJIOTHUYECKON cucTeMbl. DropucTUyecKas
ITOJTHOYJIEHHOCTD u HEIOJHOWICHHOCTh (UTOLIEHO30B. OcHOBHBIE MIPUYHHBI
HEIMOJHOWIEHHOCTU (UTOnEeH030B. CTeneHb (PIOPUCTHYECKOro OOraTcTBa M €€ MNPUYUHBI.
Bunosass HaceuueHHocTb. IIpeacraBieHne O  MUHUMAIbHOW — IUIOIIAJAM  BBISIBICHUS
(bIOpPUCTUYECKOTO COCTaBa U APYTUX NpPU3HAKOB (uTOoLEeHo3a. [IpuHuunbl oTO0pa MpoOHBIX
IJIOMIAJEH B PA3JIMYHBIX TUIIAX PACTUTEIBHOCTH.

CoctaB xu3HEHHBIX (OpM (PUTOIEHO3a KaK IOKa3aTellb CBOWCTB 3KOTOIA, HWCTOPUU
¢uToneHo3a U (GopM B3aUMOJCHCTBUS MEXAYy pacTeHUsMU. l[IpuuuHbI, omnpeaensomme
CTENEHb IKOJIOTMUECKON HEOHOPOJHOCTH (PUTOLIEHO3A.

Lenononynsuun pacreHud. [LIOTHOCTH LEHOMONMYJSALHMHM, METOABl €€ ONPEACICHUS.
BapuanTtel pasmenieHuss ocoOeil pacTeHHil 1o TeppuTopuu. Butanmutrer (GKU3HEHHOCTD)
LICHOIOYJISINMNA, METOABI €ro ompeaencHusa. Bo3pacTHas CTpyKTypa LEHOIOIYJISLNH.
OHTOreHernyeckue (Miau BO3PACTHBIE) FPYIIIBI TPABIHUCTHIX U JPEBECHBIX PACTEHUI B COCTaBE
LEHOMOMYJSINMKA. THUIBI LEHONMOMYISAUUM M0 UX OHTOI€HETHYECKOMY cocTaBy. llonstue o
ITOJTHOYJIEHHOCTH U HETIOJHOWICHHOCTUIIEHONOMYJISLIN .

3.2 CTpyKkrypa (pUTOLEHO30B

Beprukanbnas ctpykrypa (utonenosa. SpycHocts. [lpuunnbl 00pa3oBaHus SPYCOB.
Dkosoruueckoe U OWOoIOrHYecKoe 3HaueHue Takou auddepennmanuu. duroreHoTHYECKHE
ropu3oHThl. BeprTukanbHbli  KOHTHMHYYM. [lpuuuHbl  (opMHUpOBaHHMS  BEPTHKAIBHOIO
KOHTHHYYyMa.

Cuny3un. CuHy3uanbHass CTpykTypa (uUTOLEHO30B. [IpuMHIMIBI W METO.bI
KJaccu(puKanuu CUHy3uu.

["opuzoHTanbHas CTpykTypa (ciioxkeHue) GUToLeH030B. THUIbl CI0KEeHHUsS (PUTOLIEHO30B.
Mopens Bapuauuu pacturenbHoctd B. M. BacuneBnua. MozanyHOCTH (DUTOIIEHO30B, €€
NPUYMHBl W CTENEHb BBIPAXKEHHOCTH B pa3HbIX THUMaxX (UTONEHO30B. KOMIIEKCHOCTh
PacTUTEIBHOIO MOKPOBA.

['panunbr mexny ¢putoneHo3zaMu. OUTOLIEHOTUYECKHE CBOMCTBA SKOTOHOB.

3.3 IlunamMuka pUTOLEHO30B

CyTouHas, ce30HHas W pa3HOroJWYHAs W3MEHYUBOCTh (utoneHo3oB. Ce30HHas
M3MEHYUBOCTh (PUTOLIEHO30B, €€ MpUUYUHBI. DIIyKTyallMd, UX OCHOBHbIE MpU3HAKHU. [IpuunHbI
¢baykryanuii. Tunel QaykTyallud B COOTBETCTBHMU C NMPUYMHAMU WX BO3HUKHOBEHHS M IO
CTETeHU BbIpaKEHHOCTU. Bo3pacTHbIe H3MEHEHHS (PUTOLIEHO30B.

CyKkueccuu pacTUTENbHOCTH, UX Kiaccudukaius. [lepBuyHble 1 BTOPUUHBIE CYKIIECCUU
pacturenbHocTU. KOopeHHble u mpou3BoiHbIE (GUTOLIEHO3bl. ABTOTEHHBIE CYKIIECCUU (CUHTEHE3
Y DHJIODKOTECHE3).
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Pa3zngea 2 300J10I'USA

Tema 1 IAPCTBO PROTISTA — TIPOCTEMIIIHUE

[Ipocreiimme, Kak OpPraHu3Mbl Ha KIETOYHOM YpPOBHE. YPOBHU OpraHU3ALNU
NPOCTEUIINX U UX OCHOBHBIE Ipu3Haku. [IpocTeiiiime ¢ KUBOTHBIM TUIIOM OOMEHA.

1.1 CapxkonoBbie. Tunt Amoebozoa, tun Foraminifera, Tun Heliozoa. O6iue npu3Haku
OpraHu3aluu CapKoJOBBIX. [IOKpOBBI KIIETKH: HaJMeMOpaHHbIE 00pa30BaHUs, OPraHUYECKUN
HapYXXHBIA CKEJeT, KOPTeKC. MuHEepalbHbI CKeNeT CapKOJOBBIX: pasHOOOpa3ue M COCTaB y
Pa3IMYHBIX TPYNIl CapKOAOBBIX. HapyXHbII W BHYTPEHHHM MHUHEPAIbHBIM CKEJIET U
OpraHM3anys KJIETKM B CBSI3M C TEM WM HHBIM THUIIOM TaKoro ckenera. Llutockenmer mu
BHYTPUKIICTOUHBIH TpaHcropT. CoBpeMEeHHbIE NMpEeACTaBICHUSI 00 aMeOOBHUIHOM IBUKCHUU.
Pasznuynbie BUabI niceBaonoaunii. MiHbie MexaHu3Mbl, 00eCTIeYnBAaIOIINe EPEIBUKEHUE KICTKU
capkoJoBbIX. Juddepenunaius nuTonaa3Msl y capkogoBbix. CriocoObl MUTaHUS.

Pa3MHOX€eHHE W KU3HEHHbIC LHKIbl CAPKOJIOBBIX. OCHOBHBIE THUIIBI MUTO30B. OmHO-
MHorosiiepHsle ¢popMel. ['erepoda3Hoe uepenoBaHue MOKOJIEHUH y GopamuHudep. SnepHpiii
rerepomopdusM. [lapazutnueckue capkogosbie. Posib capkogoBbIX B 00pa30BaHUU OCAI0UHBIX
IIOPOLI.

1.2 Kryrukonocupl. Tun Choanomonada, Tun Euglenozoa, tun Polymastigota, tun
Opalinata. OGriue 4YepThl OpPraHU3alluM KIYTUKOHOCIEB. JKIyTHKOBBIN armapaTr: OCHOBHBIC
CTPYKTYPHBIE 3JIEMEHTHI U Pa3HOOOpA3UE CTPOCHHUS. YIbTPACTPYKTYpPa, MOJIEKYJIAPHBINA COCTaB
n buomexanuka padoThl xkryta. Kuneruaa. PaznooOpasue nokpoBoB KryTukoHocueB. [luranue
KTYTUKOHOCHEB. ABTOTPO(BI U pa3HOOOpa3Me MUIMEHTOB B Pa3HbIX TPYIIAX; OpraHu3alus
(oTOCHHTETHYECKOIO anmnapara. Teopus cHMOUOT€HETHYECKOTO MPOUCXOKIEHUS 3yKapUOTHON
kieTku. ['eteporpodHoe nmuTanue u opraHuzauus nuroctoma. L{lUTockener y KryTUKOHOCLEB.
Pa3HooOpa3ue cTpoeHus: KJIE€TOUHbIX OpraHOUA0B. THUIBI KPUCT MUTOXOHAPUNA U KUHETOIIACT.
Anmnapat ['onbaxu 1 ero Moau(UKAIIUN.

SAnepHblit  anmapatr KryTUKOHOCIEB. OJHOSAEpHbIE ¥ MHOTOSIEPHBIE  (POPMBI.
Mesokapuotsl. becrionoe pazmuokenue. Komyssius ramer kak ¢opMa IMOJIOBOrO mpoliecca
KIYTUKOHOCHEB. [osoraMHasi, u30raMHas, aHU30raMHas (reTeporamMHasi) W OoramHas
komyssinusi. [lperaMHble M TOCTraMHbBIE [I€JICHHS] KIETKA. 3UTrOTUYECKas pEeayKLUHs U
ramiaoga3HbIi )KU3HCHHBIA ITHKJI.

Kononunaneupie kryTukoHocisl. [lapasutudeckue KTyTHKOHOCIBL.  Bo3Oymurtenu
OoJsie3HEH 4YeJoBeKa M JIOMAIIHUX J>KUBOTHBIX (TPUIIAHOCOMBI, JICHIIMAHUU, JSAMOJIUU,
TpuxoMoHasl). [IpencraBienre o NpupoIHON 0YAroBOCTH TPAHCMUCCUBHBIX 3a00JI€BaHUM.

XKryrtukonocubl ¢ pactutenbHbiM - THIOM oOmena (Chlorophyta, Chrysomonada,
Euglenozoa) u xuBotHeiM THnom obomena (Choanoflagellida, Kinetoplastida, Diplomonadida,
Hypermastigida u ap.).

1.3 AnbBeonasiTbl. OCOOCHHOCTH OpraHu3anuu anbBeosaT. Tum Apicomplexa. Buubl
napazutuama y  Gregarinomorpha wu  Coccidiomorpha. Pa3HooOpa3sue  x03s%€B |
pacnpocTpaHEHHE CIIOPOBUKOB. AJaNTaluy K Mapa3uTHIeckoMy oOpa3zy xu3Hu. OcoOeHHOCTH
CTPOCHHSI KJIETKH CIIOPOBUKOB. AMNUKAJIBbHBIA KOMIUIEKC. [IOKpOBBI KJIETKH, ITUTOCKENIET U
O0COOCHHOCTH TNUTaHUS 30uTa. JKU3HEHHbIE LMKIBI CIIOPOBUKOB. PazHooOpa3ue MKU3HEHHBIX
LUKJIOB M aJanTaluu B uX peannszanud. OcoO0eHHOCTH OECcosoro, MoJOBOr0 Pa3MHOKEHUS U
Yepe0BaHUE UX B CIOKHOM KU3HEHHOM IMKIIE TPErapuH U KOKUUIWU. JKU3HEHHbIE IUKIIbI
Eimeria, Toxoplasma, Sarcocystis. KpossHeie cropoBuku. Bo30Oymutens Mamspunm —
Plasmodium sp. — >Ku3HEHHBIH [IUKJ ¥ OCOOCHHOCTH B3aUMOJICHCTBHS C X0O35€BaAMH.
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Tun Ciliophora (Mudy3opun, unu pecHuunbie). OCOOEHHOCTH OpTraHU3AIMH KJIETKU
uH(y30puil: OCHOBHbIE Mpu3HAaku Tuna. CocTaB Tura, pacHpoCTpaHEHUE, IKOJIOTHUYECKUE
rpynnsl uHPy3opuit u MakpocucremMa Tumna. OCOOEHHOCTH CTPOCHMSI TOKPOBOB KIIETKH.
[lemnmukyna u KopTekc. OKCTpycombl HH(Qy30puii: ctpoenue u ¢yHkuuu. [umumatypa:
MopdodyHKIMOHANIbHBIE  ocoOeHHOCTH.  Crnenuanu3auus  UUWIMaTypel W OCHOBHBIE
HaNpaBJICHUs] H3BOJIOLMM PECHUYHOro ammapata. OCOOEHHOCTH MHUTaHUS, MHUIIEBAPEHUS,
ocMmoperyisinun - uH@y3opuil. CTpoeHue sAJIepHOro amnmapara Kak TpUMEp SIEpHOTO
rerepoMoppuszMa MpoTUCTOB. PazHooOpasue opraHuszalii MHUKPO- H MaKpPOHYKJIEYCOB.
[IpeacraBnennss 0 QyHKIMOHATBLHON 3HAYMMOCTH SIEpHOTO Terepomopdu3ma. OcoOeHHOCTH
OpraHu3allid TEHETUYECKOr0 MaTepualia B MUKpPO- W MaKpOHYyKJeycax. Bo3MoxHble MyTu
ABONIOIMHU TeTepoMopdusma smep y uHdyszopuidl. PasmHOkeHNEe W KOHBIOTAIMST HWH(Y30pHH.
[Iperamapie W TOCTramMHBIC [EJICHUS sAep W (POPMHUPOBAHWE HOBOTO MAaKpOHYKIEycCa.
KuzneHHbIN UK UHOY30pHUd.

DKoJjioruyeckasi pajauanus MpocTeHmmx. AJanTaluu K aKTUBHOMY JBHIKEHUIO B BOJE
(KTYTHKOHOCIIBI), TOJ3aHUIO IO JHY (CapKOJOBbie) W mMapeHue (TUIaHKTOHHBIE (HOPMBI).
[Tapa3zutusm Kak npucrnocodieHre K MUTAHUIO 3a CYET JPYTUX OPTaHU3MOB.

1.4 Mukcocnopuauu u Mukpocnopuauu. Tun Myxozoa. CoctaB Tuma — 0COOEHHOCTU
opranuzaiuu Myxosporidia u Actinomyxidia. Oco0eHHOCTH Mapa3uTH3Ma MUKCOCIIOPUIHIA; UX
pacnpocTpaHeHHe U pazHooOpasue xo3seB. CTpoeHue cnopsl. 3apaxeHue xo3siuHa. CTpoeHue
Tpoo30MTa, pa3BUTHE MAHCHIOPOOIACTOB M (QopMupoBaHue cnop. JKU3HEHHBIA LUKII
MUKCOCIIOPUANN W aKTUHOMUKCUJIUA M OCOOCHHOCTHM B3aMMOOTHOIIEHUNA C XO3SIUHOM.
TpakToBKa reHEepATM30BAHHOTO KU3HEHHOTO LIMKJIa MUKCOCTIOPUIUH.

Tun Microsporidia. Ilapazutuzm mukpocnopuauid. Kpyr xo3s€B U pacrnpocTpaHEHUE.
Oco0EHHOCTH CTPOEHUSl KJIETKM MHUKPOCHOPUAMI U 0cO0O0€ MOJIOKEHUE TIPYIIbl B LAPCTBE
Protista. )KuzHeHHBIN UK MUKPOCTIOPUINN M YCIOBHUS €0 peaiu3aiuu. ¥YIbTPacTPYKTypHas
XapaKTepUCTUKA CIOPbI MUKpocTiopuanil. [I[poHUKHOBEHUE B KJIETKY X031HA. Pa3MHOXeHUE B
xo3siuHe U hopmupoBanue crop. [lonsTue runepnapazurusma.

Tema 2 HU3IIWE U JIBYXCJIOMHBIE MHOT' OKJIETOYHBIE

[IponcxoxaeHrue MHOTOKJIETOYHbIX. Teopus wewnronspusaunu. «KosioHnanbHbIE»
TEOPHUH TIPOUCXOXKIEHUS MHOTOKJIETOYHBIX. OCOOCHHOCTH TEOpUi (ParoruTesibl U TacTPEeH.
Teopus MpoUCX0XKICHNUSI MHOTOKJIETOYHBIX OT HETIOJBUYKHBIX KOJIOHHM MPOTUCTOB.

OCHOBHBIC TIPUHITUIIBI OPTaHWU3AMM MHOTOKJICTOYHBIX. METaKJICTOYHBIA ypPOBEHb
OpraHW3allii, OCHOBHBbIC Tpu3HAaKU. [loHATHE O TKaHIX W opraHaXx. Mopdormporiecc
MHOTOKJICTOYHOTO KaK IOCJIEI0BATEILHOCT 3TAIIOB AMOPHOHAIBHOTO W TIOCTAIMOPHOHAIILHOTO
pa3BUTHSL.

2.1 Tun TIlnactunuarnie, THm ['yokm. IlommapcrBo  Phagocytellozoa
(®@aromuremioodpasusie). Tun Placozoa (ITnactuHuatsie). Mopdoorus u yibeTpacTpykTypa,
JBIDKEHUE, TTMTAaHUE W Pa3MHOXKCHUE TpeacTaBUTeNel Turma. [[puMATHBHBIC NPU3HAKU B WX
cTpoeHnu. TpHUXOTUTaKC KaK BO3MOXKHASI MOJIEITh TIEPBBIX ITAMOB YBOJIIOIUA MHOTOKJICTOUHBIX.

[ToamapctBo Parazoa (Ilapazoa). Tun Spongia (I'yOkxu). Dxonornueckas XapaKTeprucTUKa
ryOoK. ACKOHOWJHAs, CUKOHOWJHAs W JICWKOHOWJHAS OpraHu3anus. | HUCTOIOTHYECKUe
ocobeHHoCTH TYOOK. OCHOBHBIC THMBI KJIETOK M uxX (yHkmuu. [Ipobrema snurenuzanuu u
CTpOEHHE KJIETOYHBIX IUIACTOB TYOOK. JIOTKaHEeBOM XapakTep OpraHu3aIuy KJIETOUYHbIX IIACTOB
ryook. Opranmzaius ry00K Kak MPUMUTHUBHBIX MHOTOKJIETOYHBIX. CKeleTHbhIe 00pa3oBaHMs —
UX CTpPOEHUE, XUMUYECKUN cocTaB U (hopmupoBanue. PazHooOpasue crnoco00B pa3MHOKEHUS Y
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ryook. I'eMMynbl U MX 3HaYyeHUE B KU3HEHHOM IHKiIe. OCOOEHHOCTH 3MOPHUOHAIBHOIO
pa3BuTHs ry0ok. Tunsl TMuuHOK. [IpuMEeHUMOCTD yUeHHUs O 3apOABIIIEBIX JIUCTKAX K TYOKaM.
[Ipoonema  konmonmanbHOcTH. Kiaccer  Calcispongia, Demospongia, Hyalospongia,
Sclerospongia.

AgnanTanuu K cujisiueMy o0pasy >Ku3HH (pa3BUTHE MACCUBHOTO CKEJIETa, BOSHUKHOBEHUE
(UIBTPALIMOHHON CUCTEMBI IUTAHUS).

2.2 Tun Crpekawiumne, Knacc I'mapouansie. Ilogmapctso Eumetazoa (Vctunnbie
MHOrokJieTouHble). [lpusHaku opranmzaumu Eumetazoa. DOnurenusanusi, WHTETPUPYIOLIUE
cucTeMsl, AuQdepeHumanus BHyTPEHHEW CpeJibl, paHHsA CIeUaIn3alus KJIETOYHbIX UIACTOB.
TkaHU 1 3apOABILIEBBIE JIUCTKH.

Ocobennoctn ypoBHs opranu3anuu Radiata — Diploblastica.

Tun Cnidaria (Crpekaromme). DKOJOTHS W PacHpOCTpaHECHUE KHIIECYHOIOJOCTHBIX.
OO6masi xapakTepucTuka opraHuzanuu. JIByciaoHOCTh. PaguaibHO-CUMMETPUYHBIA ILIaH
CTPOEHHMSI U €ro CBsA3b ¢ Ouosiorueil. KiieTouHslil cocTtaB Tejla KUILIEYHOIIOJIOCTHBIX. DNuaAepMa
U ractpojepma. XapaKTEpPUCTHKAa ME30IVIEH. OIUTEINAIBHO-MYCKYJIbHBIE KIETKH U
OpraHu3alysl MBIIICYHON CHCTEMbl KHUIIEYHONOJOCTHBIX. ['acTpasbHas MOJOCTh; CHOCOOBI
nuTaHus npeacraButeneil Tuna. OCoOOEHHOCTH CTPOEHUSI HEPBHOM CUCTEMBI U OPTaHOB UYBCTB.
Kuugouutsr: pasHooOpasue, (yHKIUMOHHMpOBaHME, (OPMHpPOBAHHE U  YIbTPACTPYKTypa
CTpEKaTeNbHbIX Karcysl. CKeJIeTHbIE 3JIEMEHThl KHUIIEYHONOJOCTHBIX: OpPraHUYEeCKUH U
MUHEpaJIbHbIA, HApPYXHbIII U BHYTpeHHUH ckeineT. JKusHeHHble (OpMbI Meay3bl U IOJIUIIA:
CpaBHUTENbHBIA aHanu3. CnocoObl Pa3MHOKEHUS KUIIEYHOIMOJOCTHBIX. (OCOOEHHOCTH
AMOPHOHATLHOTO Pa3BUTUA. MeTareHeTHUYeCKUi >KMU3HEHHBIM LMK KUIIEYHOIOJIOCTHBIX.
KonoHHaIbHOCTh KHUIIEYHONOJIOCTHBIX. VHTerpanus koyioHud u nuddepeHnuanus ocoOer B
kosioHusix. Makpocucrema tuma: Meduzozoa u Ameduzozoa.

Knacc Hydrozoa. OcHOBHblE OCOOEHHOCTM OpraHU3alMd  MOJUINOUIHOTO U
MEy30MAHOr0 MOKOJEHUN. THIIbI dKU3HEHHBIX UKIOB U (PEHOMEH MOIABJICHUS MEAY30UIHOTO
MOKOJICHHS; TUTIOTeHe3 THAPOUAHBIX. CudoHOopOphl 1 moTuMOpPu3M 0co0el B KOJOHUSX.

2.3 Kuacc Cuudouannie menysnl. Kimacc Scyphozoa. OcoOeHHOCTHM oOpraHU3aifu
npencraButeneid. Coudomeny3bl W CHUQOIONHUIIBI:  XapaKTepHblE YEPThl OpPraHU3alMU.
JKuzHeHHble LUKIIBI TpeacTaBuTeneil. OcoOOEHHOCTH KUZHEHHOTO LUKJIIA CLIU(OUTHBIX.

2.4 Kaacc Ky6omenyswl. Kimacc Cubozoa. OpraHusanus ¥ THIIOT€HE3 KyOoMemys.
[IponcxoxIeHne U MPUPOJa CUISIUYNX MEAY3.

2.5 Kopanaosbie nmosaunbl. Kinacc Anthozoa. Opranuzanusi KOpajuIOBBIX MOJUIIOB.
Tunsel cUMMETpUM M CTPOCHUE TacTPAIBHOM TOJOCTH. Pa3Hble THUIBI  CKeJera.
B3auMooTHOIIEHUs cKeneTa U MATKUX TKaHerd. PopmupoBaHue ckernera. B3auMoOTHOEHHS C
CUMOMOTHYECKUMHU (POTOCUHTE3UPYIOINIMMHU MPOTUCTAMHU. THUIBI TOYKOBAHHS TMOJIMIIOB U
dbopmoobpazoBanue kosoHUH. ['eorpaduyeckoe pacrnpocTpaHeHue KopayioB. ['eonornyeckoe
3HaueHue kopaioB. KopamioBeiii pud kak nmpumep CI0KHOM BBICOKOMPOTYKTUBHOW MOPCKOM
HKOCUCTEMBI.

[IpakTHyeckoe 3HaueHUEe cTpekaromux. [ umoTessl o GrtoreHny crpekarmux. Bomnpoc o
MEPBUYHOCTH METAr€HE3a B 3BOJIIOLIMH CTPEKAOLIMX.

2.6 I'pedoneBuxu. Tun Ctenophora. Dxojoruueckas XapaKTepHUCTHKa TPeOHEBHKOB.
bentocHbie u mnaHkToHHBIE (DOopMBI. OCOOEHHOCTH CHMMETPHUH, BHEIIHEW MOP(GOJIOTHH U
BHyTpeHHero  ctpoenusa.  lllymanmerieBeriit  ammapar wu  koiuioOnacTel.  Pa3Butue
racTpoBacKyasipHON cuctembl. Crioco0 IBHKEHUS U OCOOCHHOCTH CTPOEHHS ABUTATEIHHOTO
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annapata. HepBHas cucrema TpeOHEBUKOB UM  anuKaidbHbIA oprad. OcoOeHHOCTH
AMOPHUOHATEHOTO Pa3BUTHUS IPEOHEBUKOB U BOMPOC O (POPMUPOBAHUHN ME3OACPMBI.

Tema 3 BAWIATEPAJIBHBIE TPEXCJIOMHBIE )KUBOTHBIE

OcobenHocTn  ypoBHS opranusamuu  Triploblastica — Bilateria. DBosroronHbIe
BO3MOKHOCTH, CBSI3aHHBIE C TPEXCIONHOCTHIO.

3.1 Tumn Ilaockue w4epBH, Kiacc Pecumunble. Tun Plathelminthes. OOmas
xapaktepuctuka tumna. [lapeaxuma: ee ctpoenne u GyHkur. OCHOBHBIE KOMITOHEHTHI KOKHO-
MYCKyJIbHOTO Memika. OO0Iue 0COOCHHOCTH MUIIEBAPUTEIHPHON CUCTEMBI. Y IBTPACTPYKTYpa U
byHkuu TpoToHePpUINEB; OCOOCHHOCTH CTPOCHUS BBIICIUTEIBLHOW cucTeMbl. HepBHas
CUCTEMa W KOHILEMIUS OPTOrOHA. ODKOJIOTMYECKOE pa3zHooOpazue rpynnbl. CocTaB THna:
Turbellaria, Monogenoidea, Cestoda, Cestodaria, Trematoda, Aspidogastrea.

Knacc Turbellaria. PaznooOpasue crpoenusi mokpoBoB. [Tokposer Acoela u pazinmynbie
BUJIBI SIIMTEIIUEB B JIPYTUX Trpymmnax Typoemsipuii. PaOnuTHeie kene3bl. 3HAUCHHE KOXKHO-
MYCKYJIbHOTO MeEIIKa B KOHCTPYKTHBHOW opraHuzanuu TypOewsipuii. PasznooOpaszue
MBIIIEYHBIX 3JIEMEHTOB. Pa3Butne mnapeHxumbl. CTpOEHHE MUILEBAPUTEIBHON CHCTEMBI B
pa3NMYHBIX Tpymmnax TypOemwsipuii. Me3sHtomepma Acoela wu  snuTenu3anus  KHIIKA
TypOesuisipuii. TeHIEHIIUN K YCIOKHEHUIO HEPBHOW CUCTEMBI BHYTPHU KJIacCa U OPTaHbl YyBCTB
TypOesuisipuii. PaznuuHble TUIBI CTPOCHUS TOJOBOM CUCTEMBI. DNUTEIN3AlMs TOHAA; TPYIIIbI
Archoophora u Neoophora. CmocoObl pa3MHOXKEHUST ¥ SMOpPHUOHAIBHOE pPa3BHTHE
typoemsipuii. [IpeacraBnenns o Turbellaria kax nomudunernueckoii rpymre.

3.2 Kmacc Monorenen, kiaace Cocanbmuku. ['pynmna kimacco Cercomeromorpha.
CocrtaB rpynmnbl. [Ipeanochuiku mnepexoaa K Mapa3uTHYECKOMY 00pa3y >KM3HU Yy TUIOCKUX
yepBeld. Buabl mapasutuzma. DKTO- U HHAOMAPA3UTHU3M Y MHOTOKJIETOUHBIX YKUBOTHBIX Kak
OCBOEHHE CIEeNU(PUUECKUX HOBBIX MHUKPOOHOTONOB. KoHuenmusi 1epkoMepa: OCOOCHHOCTH
CTPOCHHUS IIEPKOMEPA U HAJIUYKE €T0 Y PA3HBIX T'PYIIIL.

Kmacc Monogenoidea. OcoOEHHOCTH SKOJOTHH IIPEACTABUTEIICH W DSBOJIOIHMOHHAS
ucropus kinacca. TUTTMYHBIE MECTOOOUTAHMS U KPYT XO3SICB.

OcHoBHbIE 4epThl cTpoeHus Tena. OpraHbl NOpPUKPEIUIEHUS Kak ajanTaius K
sKTOMmapa3sutu3My. CTpoeHHME TIOKPOBOB, NHUIIEBAPUTEIIBHOM, BBIJCIUTEIBHON CHUCTEM.
CrpoeHue u GyHKIIMOHUPOBAHUE TIOJIOBOM CHCTEMBI. JInunHKa MOHOTeHEH. JKU3HEHHBIE ITUKITBI
MOHOI'€HEN U MPUYPOUYEHHOCTh UX K )KM3HEHHBIM IIUKJIAM )KUBOTHBIX-X035€EB.

Kmacc  Trematoda. Oxonorumyeckue  0oCoOEHHOCTHM  Tpemaroi. Pa3zHooOpasue
MeCTOOOUTaHUN M Kpyr xo03seB. CIOXKHBIN KM3HEHHBIN LUK Tpematol. ['epmadpoautHoe u
napTeHOoreHeTHYeckoe mokoJjienus. [ereporonus. Ctpoenne Maputhl. OCOOEHHOCTH
OpraHu3aliyd, OOYCJIOBJIICHHBIC Mapa3UTUUYECKUM 00pa3oM >KWU3HU: OpraHbl MPUKPEIICHUS,
MOKPOBBI, KOXXHO-MYCKYJIbHBIM MEIIOK | TapeHxuMa. BzauMmopelcTBHEe C 3allUTHBIMU
peakIusIMHi TMO3BOHOYHOrO Xo3simHa. IlomoBasi cucrema maput. DOpMUPOBAHUS CIIOKHOTO
SuLa.

Mupanunii — JIMYUHKA MAaTEPUHCKON CIIOPOIUCTHI. OCOOCHHOCTH CTPOCHUS, IIOBEICHUS
U BHEJPEHUE B MEPBOTO MPOMEKYTOUHOrO XO03siMHA. [[apTeHUThI: MATEPUHCKUE CIOPOLIMCTHI,
penauu, foYepHre cnoponucTsl. OpraHu3aiys mapTeHuT, OUOJIOTHS, pa3MHOKEHUE. ATanTaluu
LepKapHil K CYIIECTBOBAHUIO BO BHEIIHEW cpelie, a TaKkKEe K MOUCKY U MPOHHUKHOBEHHUIO BO
BTOPOr0 MPOMEXKYTOUHOIO XO3siMHA. Merauepkapuss W ajnojieckapus. JKU3HEHHBIA IUKII
TPEMaTO/l KaK CHCTeMa aJamnTalluii K CMEHE Mapa3suTHIECKOTr0 W CBOOOJHOKUBYIIEro oOpasa
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KU3HU. PasznuuHble BapuaHThl >KU3HEHHBIX UUKIOB. Poib Tpemaroq B OuOIEHO3aX.
Baxneiiive napa3uthl 4eI0BEKa U JOMAIIHUX KUBOTHBIX.

3.3 Kaacc Jlentounnie yepBu. Kiacc Cestoda. Dkonoruueckue 0COOEHHOCTH IIECTOI.
Pa3noo6pa3ue mecrooOutanuii 1 Kpyr xo3sieB. OOIIMe 0COOCHHOCTH OpraHU3alKi CTPOOMIIBI
necton. OpranHbl HpUKpEIUICHUss M UX pasHooOpasue. CTpoeHue, yiIbTPacTPyKTYpHBIE
OCOOEHHOCTH M (PYHKIIMM TOKPOBOB IliecTof. BrinenuTenbHas cucTeMa: OCHOBHBIE
KOHCTPYKTHBHBbIE 3JieMeHThl U (yHkuuu. HepBHas cuctema u opranbl uyBcTB. I[lonoBas
cucTteMa: pazHooOpa3ue CTPOCHHMsS B pa3HbIX TIpynmax MW CIOXHOCTh OpraHU3alHH.
Ocobennocti  (OPMHUPOBAHUS SMI] W CIOCOOBI BBIBEACHHS SIMI] BO BHEIIHIOW CpEnIy.
PasHooOpasue  xu3HeHHBIX ImkiIoB 1ecron:  Pseudophyllidea wu  Cyclophyllidea.
[TocnenoBaTeTbHOCTH TMUMHOYHBIX CTAIMH, aaNTAIMH JIMYUNHOK K CPeie OOUTAHUS U YCIOBUS
YCIEUIHON peaau3aliu KU3HEHHBIX IIUKIOB. [{epkoMep B OCTPOCHUH TEOPUA MOHO30MYHOCTH
Y MOJIM30MYHOCTU CTPOCHUS CTPOOMIIBI LIECTOJT U COOTBETCTBYIOIIASI TPAKTOBKA MX KM3HEHHBIX
LIUKJIOB.

JKu3HEeHHbIE LIMKJIIBI LIECTO/T — BAXKHEUIINX MMApa3uTOB YEIOBEKA U JIOMAIIIHUX KUBOTHBIX.

Mopdonornyeckue amantanuu Napa3UTHYECKUX IUJIOCKMX YEpBEH, CBSI3aHHBIE C
npeObIBAHMEM HA MOBEPXHOCTU TeJa UM BHYTPHU Teia X0o3auHa. CHHXPOHU3ALUS KU3ZHEHHBIX
LUAKJIOB MApa3uTOB U UX X0354€B KaK IPUMEP IKOJOTUUECKUX CBA3EH.

3.4 Tun Bproxopecanunsnie. Konmemnus Nemathelminthes kak ypoBHs opranu3anuu
MHOTOKJIETOYHBIX. [Ipu3HaKu NMPUHAMIIEKHOCTH KUBOTHBIX K ATOMY YPOBHIO OpraHU3aIUU.
[MepBuunas momoctk Tena. Cocras rpynmsl TumoB Nemathelminthes.

DKoJioruyeckasl pajavanus HeMaToJl — CBOOOJHOXUBYIIHME M mapasuThl. Tpoduyeckuii
CIIEKTp HEMATO/I.

Tun Gastrotricha. OcoOEHHOCTHM BKOJOTMM U PACHPOCTPAaHEHUs MpPEACTaBUTENECH.
Buemmnsis Mopdosiorusi. CTpoeHHE MOKPOBOB, CIOCOO JIOKOMOIIMM W MNPUKPENUTEIbHBIN
anmapat. KoMIuiekec mpu3HakoB BHYTPEHHETO CTPOCHUS: MUILEBAPUTENIbHAS, BbIACIUTEIbHAS,
HEpBHAas cucTeMbl OpraHoB. [losioBast cucteMa U pa3sMHOKEHHUE FaCTPOTPHUX.

3.5 Tun Hematoapl, Tun KosoBparku. Tun Nematoda (IlepBuuHomonocTHbie, WM
KpyrJible 4epBH). PacmpocTtpaHeHue, SKOJOTHYECKas IIaCTUYHOCTh. THIBI MECTOOOMTaHUM
Hemaron. ®opma Tena. OcoOEHHOCTH OpPraHMU3aIlMy MOKPOBOB TeJia: CHHIIMTHN M KyTHKYJIA.
KoXHO-MyCKYJIbHBI MEIIOK: CBSI3b MYCKYJIbHBIX KJIETOK C KYTUKYJIOM U XapaKkTep WHHEpBalluU
MYCKYJIATypBhl.

[Tonocte Tena Hemaroa — cxuzouenb. CTpoeHHe W QYHKUMUU MOJIOCTH Tena. XapakTep
NBIDKCHUST HemaTtond. l[lutaHue W OCOOCHHOCTH CTPOCHHS MUINEBAPUTEILHON CHUCTEMBI.
Oco0eHHOCTH BBIJICIUTEILHON cucTeMbl. HepBHasi cuctema u opranbl uyBCcTB. CTpoeHue
mojoBo cucteMbl. OCOOEHHOCTH OIUIOJOTBOpPEHUST W (HOPMUPOBAHMS sHlla HEMATO.
XapakTEepUCTUKU IMOPUOHAIBHOTO  pa3BUTHS. JIETEPMUHUPOBAHHOCTh W JIUMHUHYIUS
xpomaTuHa. JKru3HeHHbIe ITUKIJIbl HEMaTO/I.

CraHOBJICHHE >KU3HEHHBIX IIMKJIOB TNapasuTHYecKux HemaToa. {dakynbTaTUBHBIA U
oOnuraTHBIA Mapa3uTu3M. BakHeiimme Bo30yauTenn 3a00JIeBaHHMI 4YEOBEKA M JOMAIIHUX
KUBOTHBIX: KU3HEHHBIE IIUKIIBI U B3aUMOJEHCTBUS C OPTaHU3MOM XO35HHA.

Tun Rotatoria (KomnoBpartku). PacmpocTpaneHrne KOJTOBpAaTOK M HUX IKOJOTHUYECKUE
ocobennocTr. Opranuzanus Teja; KOJIOBpaIlaTebHbIN anmnapaT u ero Gysnkimu. OcoOeHHOCTH
CTpPOEHHS TIOKPOBOB W MyCKynaTypbl Tena. [lomocts Tenma. OOmmMil miaH W XapaKTEpHbBIE
OCOOEHHOCTH CTPOCHHUS THUIICBAPUTEIBHON CHCTEMBI. BhimenuTenbHass U HEPBHAS CHCTEMBI.
[TonoBas cuctema u >KU3HEHHBINH LUK KoJoBpaToK. [TojoBoi q1uMopdu3M U reTeporoHus.
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[MukioMopdo3 Kak OTpa)keHUE MPHUCIOCOOJIEHUN K CMEHE TeMIIepaTypHBIX DPEKHUMOB.
Mop@doskonoruyeckue OCOOEHHOCTH KOJIOBPAaTOK (CBsI3b CO  CHOCOOaMU  JIBHKEHUS,
00pa3oBaHUE 3aITUTHBIX MPUCTIOCOOICHUHN U JIp.).

3.6 Tun Ckpedonu, Tun I'osioBoxo6oTHble, Tun HemepTtunsl. Tun Acanthocephala.
OO6pa3 xu3HU U pacnpocTpaHeHue ckpeOHeil. Kpyr xo3seB U MecTooOMTaHUS B XO35€BaX.
Opranuzanusi ckpeOHel Kak psii TIyOOKHMX ajanTalyid K Mapa3uTHUYeCKOMY 00pa3y >KH3HHU.
[ToxpoBBl M cTEHKa Tena CKpeOHell: ynbTpacTpykrypa, ¢dyHkuuu. [luzouens. OcobeHHocTH
BHYTPEHHETO CTpOoeHUs. JIEMHUCKH U TUTaMEHT. XapaKTepHasi OpraHu3aIs OJIOBON CUCTEMBI
u ee ¢pyHKIMoHnpoBanue. JKu3HeHHbI UK ckpeOHe. JInunnounblie craguu. CMeHa X035€B U
a/IanTalyy K yCIEITHON peanu3alny >KU3HEHHOTO [IUKJIA.

Tun Cephalorhyncha. Dxonorusi, MecTooOMTaHUS M pa3sHOOOpa3We MPEICTABUTEIICH.
Knaccer Priapulida, Kinorhyncha, Gordiacea, Loricifera. Buemmnss mopdonorus. Matposepr:
ctpoerre U QyHkuuu. CtpoeHue MokpoBoB Tena. Kyrukyma u mopuka. [lumeBaputenbHas
CHUCTEMa U OCOOEHHOCTH €€ CTPOEHMs Yy Mapa3uTUdeckux npenctasuteneil. Ilonocts Tena:
cTpoeHue U pyHkuuu. HepBHas cucreMa U opraHsl UyBCTB F0JIOBOXOOOTHBIX. BbinenurenpHas
U yporeHurtaigbHas cuctema. JKu3HEHHble UMKIbl MpeAcTaBuTeNnedl Tuna. JInunHku
rOJIOBOXOOOTHBIX.

Tun Nemertini (HemepTtunbl). DKOJOTHS, TUMBI MECTOOOMTAHHMHA M PAaCHpPOCTPAHCHHE
npencraButeneid tuna. @opma Tena, MOKpPOBbI, X000T. OCOOEHHOCTH BHYTPEHHEIO CTPOEHUS:
MUIIeBapUTENbHAS, BhIIETUTENbHAS ciucTeMbl. KpoBeHOCHas cuctema. PazButrue HEMEepTUH U
CTpOCHHE TUYUHKH — THuAus. OpraHu3amnusi HEMEPTHH U BOIPOC O TIOJIOCTAX Tena.

Tema 4 IIPUHIUII METAMEPUU B OPTAHU3AIIUN MHOT'OKJIETOUYHBIX
HEJOMUNYECKUX ) KUBOTHbBIX

CooTtHomienue mnosocted Tena. CXHU301ENb W BTOPUYHAS MOJIOCTH Tela — LENOM.
KonctpykTuBHBIE 0CcOOCHHOCTH Tienoma. HecucremaTtnueckas rpymma tumoB Coelomata kax
KOHCTPYKTUBHBIN ypoBeHb opranuzainuu. CocTaB W pa3HOOOpa3ue MHOTOKIETOYHBIX —
npencrasuteneir Coelomata.

[IpyHuMO ~ MeTamMepur B  OpPraHU3alMM  MHOTOKJIETOYHBIX. ['OMOHOMHOCTH U
reTepOHOMHOCTh cermeHTaruu. [lonumepusaius u onMromepusalvs Kak OJUH M3 OOIIHMX
3aKOHOB JBOJIIOIIMOHHBIX MpeoOpazoBanuii. Mertamepus u 1ienoM. GopMupoBaHUE METaMEpPUU
B SMOPHOHAILHOM Pa3BUTHUHU.

4.1 Tun Koabuarsie yepBu, Kinacc Muoromernnkosbie. Tun Annelida (Konbuateie
yepBH). PazHooOpa3ue u 3KoNOrMYeckass XapakTepUCTUKA KOJIbYAThIX yepBed. AmanTuBHas
pamumanuss W Makpocuctema Tuna. Kimaccer  Polychaeta, Oligochaeta, Hirudinea.
MaocermenTHbIie aHHeTUIbI — rpymnmna Archiannelida.

CoctaB Tena an”enun. CermMeHTalus: MPU3HAKKA TOMOHOMHOW M TE€TEPOHOMHOM
CEerMEHTAllMM B PA3IMYHBIX Tpynnax aHHeau]. OCcOOEHHOCTH CTPOEHHUs pPa3HbIX CETMEHTOB.
Koneunoctu. [1apanonnu noauxeT U peayKIusi KOHEYHOCTEN Y OJUTOXEeT U NUABOK. DYHKIIUU
KoHeuHocTel. [IOKpOBBI Tena, KOKHO-MYCKYJIBHBIM MEIIOK M OIMOpHas (PYHKIUS IeJIoMa.
[lepenBmxenue Koap4yaThix uepBeid. CTpoeHHE NUIIEBAPUTEIBHOM CUCTEMBI U €€
MoauduKaMK B Ppa3HBIX Kiaccax aHHenmwna. [lmaH CTpoeHusT KPOBEHOCHOW CHCTEMBI.
Cyb6cTtutynust GyHKIIMM KPOBEHOCHOW CHCTEMBI IIEJIOMOM Yy MHUSBOK. PazHooOpasue cTpoeHus
OpraHOB BBIICIUTEIHHON cHUCTeMbl. MeTaneppuauu M 1eTOMOIYKTh. HepBHas cuctema u
opranbl 4yBCTB. CBsi3b OpraHOB IOJIOBOM CHCTEMBI C LIEJIOMUYECKON MOJOCThIO. ['OHanel u
CIOCOOBI PA3MHOKEHHUSI AaHHETHU.
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OMOpuoHanbHOe  pa3BuTUe aHHeduJ. (OCOOEHHOCTH  CHUPAIBHOTO  JAPOOJICHHS.
TenobmacTuueckas 3akiagka Me30JepMbl. Teopusi MepBUYHON T'€TEPOHOMHOCTH APTUKYJIIST —
orpe/eeHe JIapBaJbHBIX U MOCTIAPBAIbHBIX CErMEHTOB. JKU3HEHHBIEC [IMKIIbI aHHETHI.

CBsi3b JKU3HEHHBIX IUKIOB MOPCKUX MHOTOIIETMHKOBBIX KOJBYEIIOB C KOCMUYECKUMHU
SBJICHUSIMHU.

4.2 Kaacc MajomeTuHkoBble. OCOOCHHOCTH CTPOEHUSI TMOSACKOBBIX. (OCHOBHBIE
OTJIMYUST B CTPOCHUU MAJIOIIETUHKOBBIX YepBEe OT MHOIOIIETUHKOBBIX. Pa3MHOXkeHue
MaJIONIETUHKOBBIX. Jl03K1€BbI€ UEPBH KaK MHAMKATOPHI MOUYBEHHBIX YCIOBUH.

4.3 Kuaacc IIusiBku. OCOOCHHOCTH BHEIIHETO W BHYTPEHHEIO CTPOEHUS MHUSABOK.
[Ipucnocobnenus Kk napazuTu3My y nusiBok. Vicronb3oBaHue MUSABOK B MEAUITUHCKUX LIEJISIX.

Kusnenusie (HopMbl KOJBUYEIIOB (SMUOMOHTHI, POOIINE WHTPAOMOHTHI, TIEIA0NOHTHI U
HETIOJIBU>KHbIE OCHTOOMOHTHI).

I'pymma tunoB Trochozoa. CoctraB Tpynmbel W OOIIME TPU3HAKA B CTPOCHHH,
SMOpPHOHAIILHOM M MOCTAMOpHOHaNbHOM pasButud. Tunel  Echiurida u  Sipunculida.
Opranuzanus mpeacTaBUTeNe, 0COOEHHOCTH Pa3BUTHS, CTPOCHUE JIMYMHOUYHBIX CTAIUN.

Tema 5 TATMU3AIIUS, NOJU®YHKIIMOHAJIBHOCTh KOHEYHOCTEN 1
IK3O0CKEJIET

5.1 Tun UYnenucronorue, Ilogrum Tpunoduroodpazubie. Tun Arthropoda.
PacnipocTpaHeHne 4YJIEHUCTOHOTMX M OCBOCHHME MMM pPa3MYHbIX cpea obOuTaHus. Buposoe
pa3HooOpa3re M pPoJib YIEHUCTOHOTMX B OuoreHo3ax. OOmue Npu3HaKW KOHCTPYKTUBHOU
OpraHu3aluy TUMa. ['€eTepOHOMHOCTh CErMEHTALMM M TarMu3anus. YJIeHUCTble KOHEYHOCTH,
JBIKEHUE YJIEHUCTOHOTMX M MNOJU(YHKIIMOHAJIBHOCTh KOHEYHOCTEH. DK30CKENeT: o0Ime
MPUHIUIBI CTPOEHUS! KYTHUKYJbl, COOTHOIIEHUE CKJIEPUTOB B CErMEHTE Telja, oOecreyeHue
MEKCETMEHTHON TMOABMXKHOCTA. MexaHnu3M JHUHbKH. OCOOEHHOCTH TMOJIOCTH TeJa, CTPOEHUE
KPOBEHOCHOM cHCTeMbl. BONpoc O TOMOJOTMM CErMeHTallid WICHUCTOHOTMX W aHHEIUJ.
Teopun CuHotrpacca u Pemmnensa. Cucrema B3aMMOCBSI3aHHBIX aJalTalluid YJIECHHUCTOHOTHUX K
CYXOIlyTHOMY 00pa3y KH3HU. Bo3MOXHbBIE (QHUIOT€HETHYECKHE CBS3M OCHOBHBIX TpYII
YJICHUCTOHOTHX.

Mopddonoruueckas paguanus 4ICHUCTOHOTUX — OOUTaTeNel pa3InyHbIX CPEl.

[Moatumm ~ Trilobitomorpha. Kmacc  Trilobita. Bpemss  cymiecTBoBaHHsS — TpyII-
bl — TaJCOHTOJIOTMYECKUe AaHHbie. [IpUMUTHBHBIE 4YepThl B OpraHU3AIMH TPUIOOUTOB.
Oco6ennoctu Tarmuzauuu. Koneunoctu tpunooutos. [Ipotacnuc u anamopdHoe pazpurue.

5.2 TIloarun JKaopoabimamme, Kiaacc PaxooOpa3nubie. Cpena oOutanus
pakooOpa3HbIX, DJKOJOruMs U pachpocTtpaHeHue. llogkiaccel M BakHEWIIUWE OTPSIbI
pakooOpa3Hbix. OCHOBHBIC YEPThl TarMU3AIMK PAKOOOPa3HbIX: OOIIKEe YEPThl U Pa3HOOOpa3ue
CErMEHTapHOI0 COCTaBa B pa3iuuHbIX Tpynnax. Juddepenumanus u ¢GyHKIHOHATIBHAS
crenuain3anys KOHEUYHOCTeH pakooOpa3HbiX. CTpoeHHEe MOKPOBOB: TMIIOAEPMA U KYTHKYJIA.
OcobenHoctn aHaToMHM pakooOpasHbiX. [lumegoObIBaromMii anmapaT W CTPOEHHUE
MUIIEBAPUTENBHON CUCTEMBI. (OCOOCHHOCTH CTPOEHHUS JbIXaTeNbHOW CHUCTeMBL. HepBHas
CUCTEMa W OpraHbl 4yBCTB. OpraHbl BBIICICHUS U WX 3HAYCHHE JISI TOHUMAaHUS (PUIOTCHUU
pakooOpa3HbIX. PazMHOKeHUe, pa3BUTHE M >KU3HEHHbIE IMKIbL. Haynmuyc u meramopdos
pakooOpa3HbIx. Posb pakooOpa3HbIX B OMOIIEHO3aX M UX TIPAKTUIECKOE 3HAYCHUE.

AganTaiuyu K nmapasuTu3My y paKkooOpa3HbIX.

5.3 Ilomun Xeauuneposble, Kiaacc MeuexBocrsl, Kiaacc Ilaykoo0pa3sHbie.
Ocobennoctn TarmMuzanuu npeactaButenel moaruma. Kiace Xiphosura. OcobenHoctu
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cTpoenus Tena. Tarmuzanus u quddepennnanvisi KoHeuHocTe. Pa3BuTue u pacnpocTpaHeHue
npe/icTaBUTElNeH Kilacca.

Kmacc  Arachnida. PacnpocTtpaneHue mnaykooOpa3HbIX M pa3HOOOpa3ue  HX
mecTooOuTaHuid. OCHOBHBIE YEpPTHl TarMH3alldd TAayKoOOpa3HbIX: OOMIIMEe 4YepThl U
pa3Hoo0Opa3re CErMEHTApPHOTO COCTaBa B Pa3IMUYHBIX Tpynnax. [leneHue kiacca Ha OTPSAbI U
ux xapakrepuctuka. JuddepeHnuanus KOHEYHOCTEW. AjanTanuud NayKooOpa3HbIX K
CYyXOIyTHOMY 00pa3y >ku3Hu. OCOOEHHOCTH TOKPOBOB, JILIXaTE€IbHOM, BHIICIUTEIILHON CUCTEM.
OCOOEHHOCTH CTPOEHMSI LIEHTPAJIbHOW HEPBHOW CHUCTEMBI M Pa3HOOOpa3ve OpraHOB YYBCTB.
[Tutanre maykooOpa3HbIX U XapaKTEePHBIC YEPThI B CTPOCHUH POTOBOTO M MHUIIET00BIBAIOIIETO
anmapatoB. [layTuHHBIE Xene3bl MayKOB: MOPO-(YHKIIMOHATIbHBIE OCOOCHHOCTH W 3HAYCHHE.
DKoJsoruueckas paauanus MmaykooOpa3HBIX, CBS3aHHAs C HAIMYMEM IMayTUHBI. Tpodudeckue
rpynnsl kiemed. PazmHoxxenne naykooOpassbix. [IpsMoe pa3BuTHe W HaIMYME JIMYMHOYHON
ctaguu. Ponb maykooOpasHbix B OuolieHo3ax. [IpakTuyeckoe 3HAUYE€HHE MAYKOOOPA3HBIX:
AJIOBUTHIE MAyKOOOpa3HbIe, KICIIM KaK IKTONApa3uThl, MEPEHOCUUKN BO30ynuTesneil 6oae3nen
YeJI0BEKA U JIOMAIIHUX KUBOTHBIX.

5.4 loaTun TpaxeiHoabimammue, Haakinacc MHOroHOKKM. AJlanTUBHAS pagualus B
npeaenax noatuna. Cpemna oOUTaHUS MpeACTaBUTENEH MOJATUIIA U ee pa3sHooOpaszue. OOuue
OCOOEHHOCTH CErMEHTAapHOr0 COCTaBa Telia: XapaKTep TarMu3alud TpaxeWHOABIIIAIINX.
Mopdo-pyHKIMOHAIbHAS XapaKTEPUCTHKA TPAXEUHON CUCTEMBI.

Hanxnacc Myriapoda. XapaktepHble MecToOOUTaHUs U pacripocTpaneHne. OcOOEHHOCTH
CEerMEHTAIINM MPEJICTaBUTEIEH pa3HbIX IPYIN MHOTOHOXEK. [IuieBapurenbHas, KpOBEHOCHAS,
HepBHasi cucteMmbl. OCOOEGHHOCTU BBIJICTUTEILHON W JBIXaTEJIBHOM CHCTEM Kak MpUMEp
MIyOOKHMX aJanTalldid K CyXOIyTHOMY oOpasy >Xu3HH. Pa3MHO>KeHHE: Hapy>KHO-BHYTpPEHHEE
omoAoTBOpeHue. JInunnku. AHaMopdo3 U npsiMoe pa3BUTHE.

5.5 Haakaacc llectunorue. BugoBoe pazHooOpasue u pazHooOpasue cpej oOuTaHusl.
OcHoBHbIe OTpsiabl. [lepBUUHOOECKPHIIBIE U KpbUIaThle HaceKoMble. BHemHss mopdosiorus.
OcobGeHHOoCTH TarMu3aluu HaceKoMbIX. Juddepennuarus koneynocte. MiaMeHnenne poToBbix
arnrapaToB HACEKOMBIX KaK IMPUMEpP 3KOJOTHYECKOW paauanvy, MO3BOJUBIIEH HAaCEKOMBIM
OCBOMTH BCce BUABI UK. Kpbulbsi 1 X mpoucxoxaeHrne. Myckynatypa u paboTa KpbLIOBOTO
ammapara.  AHaTOMHUYECKHME  OCOOCHHOCTH  HaceKoMbIX.  Mopdo-pyHKIIMOHATBHBIC
OCOOEHHOCTH, 00ECTEeUUBIINE KOMILIEKC MPHUCIOCOOJIEHUH K CYXOIyTHOMY 00pa3sy XHU3HU.
OkoJsorust U KU3HEHHbIE (HOPMBI HaceKOMbIX. CTpoeHHEe HEPBHOW CHCTEMBI U pa3zHOOOpa3ue
opraHoB 4yBcTB. [lonoBas cucreMa M CHOCOOBI Pa3MHOXKEHHS. DOMOpPHOHAIBHOE pa3BUTHE
HaceKoMbIX. AHamopdo3 u Meramopdo3 y HACEKOMBIX. buonormyeckoe 3HayeHuUe
Metamopdo3sa. Posb BHENTHUX yCIOBUM B (DOPMUPOBAHUM KUBHEHHBIX ITUKIIOB (BOJIBTUHHOCTD,
auanaysa u 1p.). OOuiecTBEHHbIE HAcEKOMbIE. BpeauTenu celbCcKoro Xo3siiicTBa, Mapa3uThl U
nepeHocuuku. I[lone3Hple W OJOMalTHEHHbIE Hacekomble. Hacekomble Kak ONBUIUTENN
pacTeHuil. Poiib HACEKOMBIX B COOOIIECTBAX.

5.6 Tun Onuxodopnl. OCOOEHHOCTH OpraHU3aALMK OHUXO(Op; MPU3HAKUA KOJIbYATHIX
YEpBEM M YJIECHHCTOHOTUX B MX CTPOCHUU. ['0710Ba, KOHEYHOCTH, KOKHO-MYCKYJIbHBINM MEIIOK,
Hepuauu. PazmMHOXeHue U pa3BuTHe. 3HaUYeHUE OHUXOMOP I TOHUMAaHUS TIPOUCXOKICHUS
Tracheata.

5.7 Tun Mosuwockn, Kinace bopo3nuarooproxue, Kinace Monomiakogopsi, Kinace
Honunnaxkodopswl. BugoBoe pasHooOpaszme, pacnpocTpaHeHue mpeacraBurenei. OcBoeHue
Pa3HOOOpa3HBIX Cpell OOUTAHUS KaK pe3yIbTaT aalTHBHOW pajraIiii MOJITIOCKOB. MoOJUTIOCKH
KaK Ba)KHOE 3BEHO B LICTISIX MUTAHUS B IKOCUCTEMAX. DKOJIOTMUECKas paauals MOJUTIOCKOB B
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npoueccax nuTaHus (QuibTpanus, MOTJOLIEHUE WA, PACTUTEIbHOSIHOCTb, XUIIHUYECTBO).
AnanTtanuu K pa3MyHbIM TUNaM NuTaHus. Makpocuctema tumna. [loxruner Amphineura u
Conchifera. OcHOBHbIC IPU3HAKH [TPEICTABUTEICH ITOITUIIOB.

OO6miast xapakTepucTUKa THUIIA, OCHOBHbIE apoMopdo3bl MOUIIOCKOB. PacuneHenue Ttena.
OTtaenbl Tena MOJUIIOCKOB MU OCOOCHHOCTH UX CTPOEHUSI B pa3HbIX Kiaccax. [IokpoBel Tena.
Mantusa. @opmupoBaHue, cocTaB pakoBUHBI U ¢ PyHKIuU. PasHOOOpa3ue cTpoeHus U IMyTH
ABOJIIOIMOHHBIX MPeo0pa30BaHUil pakOBUH MOJUTIOCKOB. [IpeoOpa3oBanusi BTOPUYHOM MOJIOCTH
Tena. XapakTepHbIC YePThl B OpraHU3alluy MUIIEBAPUTEILHON CUCTEMBI MOJUTIOCKOB. CTpoeHue
panynspHoro anmaparta. KpoBeHOCHas cHuCTeMa, NUIMEHTBl KpoBU. JlpIxaTenbHas,
BBIJICTTUTEIIbHAS W HEpBHAs cucTeMbl. OCOOEHHOCTHM CTPOCHHS II€JIOMa MOJUIFOCKOB U €ro
bynkun. dunoreHus MOIUTIOCKOB. JlenmeHue THma Ha Kiacchl. MaHTHUHHBIA KOMILJIEKC
OpraHOB: COCTaB, 3Ha4YeHUE, (PYHKIMU y MPEICTABUTENEH Pa3IMUHBIX KIACCOB MOJUTIOCKOB.
Opransl 4yyBCTB MOJUTIOCKOB. [loyioBast cucTeMa: OCOOCHHOCTH CTPOEHUS U CIIOCOOBI
Pa3MHOXEHUsA. IMOPUOHAILHOE Pa3BUTHE MOJUTIOCKOB. JIMUMHOYHBIE cTaauu U MeTamopdos.
[Ipssimoe pasButue. I[Ipobrema wmeTamepuu W TUNOTE3bl O (UIOTEHETUYECKUX CBSI3SX
MOJUTFOCKOB.

Knaccer  bopozmuaro6proxue, Monomnakodopsr u Ilomumnakodopsl. OcobeHHOCTH
CTPOEHHS TeJia U PaKOBUHBI 00pO314aTOOPIOXMX, MOHOIIIako(op 1 XuToHOB. HepBHas cuctema
U OpraHbl YyBCTB, pa3MHOXKEHHE 00p0314aTOOPIOXUX, MOHOIUTAKO(GOP U XUTOHOB.

5.8 Kuaacc bproxonorue, Kiaacc Jlomaronorme. OcoOOEHHOCTH BHEIIHETO U
BHYTPEHHETO CTpPOCHHUsI TracTpomnoj u ckadomnoa. ['Umoressl, OOBSACHSIONIUE TOPCUIO Y
ractponofl. [lpuunnel u nocnencTBus Topcun. PazHooOpasue crocoOOB NbIXaHUS U OPTaHbl,
o0ecreynBaronye ra3000MeH.

5.9 Kuaacc [IBycrBopuatbie, Kiacc TI'osioBoHorme. OCOOCHHOCTH CTpOEHHUS Tela
JIBYCTBOPYATHIX B CBSI3M C PEIyKIMEH TOJIOBHOrO oTxaena. [lumieBapurenbHas U IbIxaTeabHas
cUCTeMa JIByCTBOpUYATHIX. Pa3MHOXKeHUE ABYCTBOpYAThIX. JleneHue Kkiiacca Ha OTPS/IbI.

Knacc Cephalopoda. TIlpeoOpa3oBaHue Tena TOJOBOHOTHX MOJUTFOCKOB. Pemykiius
pakoBuHbI. OCOOCHHOCTH BHEIIHETO W BHYTPEHHETro CTpoeHusi TojoBoHorux. [loBemenue
roJIOBOHOTHX. /leneHune kinacca Ha OAKIIACCHI.

5.10 Tun IlynanbueBbie. OCHOBHbIE NPHUHIUIIBI OPTAaHU3ALMK MPEACTABUTENICH THUIIA.
Cermenrtanusa tena u uenom. Jlopodop. PacnpocTtpanenue u sKoJOTMUECKHE OCOOCHHOCTHU
nrynaneiieBeix.  Makpocuctema Tuna. Kmaccet  Bryozoa, Phoronida, Brachiopoda.
CoBpeMeHHBIE MPEACTAaBIICHU 0 (PUIOTeHUH B CHCTeMaTHKe: Tpyria Tunos Lophophorata.

Knacc Bryozoa. Dxonorusi, pacnpoctpaneHue. [IpecHOBOAHBIE M MOPCKHE MIIAHKHU.
CocraB Ttena. llemomuueckue MOJIOCTH M BOMPOC O CETMEHTAIMKM MIaHOK. OcoOeHHOCTH
CTPOCHU THIIEBAPUTEIBLHOW, HEPBHOW M IIOJOBOW CHUCTEM. THIIBI pa3MHOXKEHUS MIIAHOK.
Crato0nacThl ¥ UX aJalTUBHOE 3HAYCHUE. DMOPUOHAIIBHOE Pa3BUTHE MIINAHOK. JIMUMHOUYHBIE
dhopmbl. KononnanbHOCTH U TosiMMOpPu3M ocobeli B kosionuu. IHTerpamus KOJoOHUN MIIaHOK.

Knacc Brachiopoda. Dkomoruss u pacnpoctpaHenue Opaxuornoj. CTpoeHUE MaHTHUH,
pakoBHHBI, cucTeMbl MbIL. [llymaneneBslii anmapar u ero ckener. Ilomocts Tena.
KpoBeHnocHast u HepBHast cucteMbl. OCOOEHHOCTH 3MOPHOHAIBHOTO M TTOCTIMOPHOHAIBHOTO
pa3BUTUS IUIEYCHOTMX. [l'eonmornueckas HCTOpUS IUIEUEHOTUX U HUX COBPEMEHHOE
pacrpocTpaHeHue.

Knacc Phoronida. Ocobennoctu opranuzanuu ¢oponus. CoctaB Tena W BHYTPEHHUE
opranbl. Pa3zButne u meramopdo3.



21

5.11 Tun Mraokoxkme, Tunm IloayxopaoBwie. Tunm Echinodermata. OoOmas
xapaktepuctuka Tuna. Otnmensl Tena. Makpocuctema Ttuna: Ioarumel Eleuterozoa wu
Pelmatozoa. Kmaccer Asteroidea, Echinoidea, Ophiuroidea, Holothuroidea, Crinoidea.
OcHOBHBIE TPYNIBI MCKOMAEMBIX WIJIOKOXKMX. PanuanbHas cUMMETpHsi W TUIOTE3a O €€
IPOUCXOXKJECHUN Y UTTOKOXHX. [TOKpOBBI Tena: KOXKHBIE >KaOpbl, NEAULCIUIIPUH, SIUTEIUH,
JIEPMHC, CKEJIEeTHbIE 31eMeHThl. OCOOEHHOCTH CTPOCHHS CKeJieTa y MpEeCTaBUTENEH pa3HbIX
rpynn  uriokoxux. JudbdepeHumanuss — 1UEJTOMHUECKOM — MOJOCTH Yy UTVIOKOXKHUX.
AMOynakpanbHas cHCTEMa, €€ MPOUCXOXKICHHWE W (PYHKIHMU B Pa3HBIX KiIaccax HUTTIOKOXKHUX.
[lepuremanbuas cuctema. OCOOEHHOCTH CTPOEHHUSI HEPBHOM CHCTEMBbI U OpTaHbl YyBCTB
uriokoxux. KpoBeHocHass cucrema. IlonoBas cucreMa H pPa3MHOXKEHUE HWIJIOKOKHUX.
OMOpHOHANBHOE pa3BUTHE, OCHOBHBIC JUYUHOUYHBIE (OPMBI U MeTamMopdo3 HIIOKOKHX.
OcoGennoctu popmupoBanus 1enomMa U nytu auddepeHanu BTOPUYHON MOJOCTH Tea B
AMOpHOHANBHOM  pa3BUTHUM.  CpaBHUTENbHAs  XapaKTEpPUCTHKAa  IUIAHOB  CTPOEHUS
IpEJCTaBUTENEH  pa3IUYHbIX KJIACCOB HWIVIOKOXKMX. Okojorus. Mopdoskonaornyeckoe
pazHoOOpa3ne WIVIOKOXKUX (Ha mpuMepe HX >KU3HEHHbIX (opm). IlpencraBnenus o0
HBOJIFOLIMOHHOW UCTOPHUH TUIIA. [[pOMBICIOBBIE UTTIOKOXKHE.

HUrnokoxre Kak BTOPUYHOPOTHIE HKUBOTHBIE: MPU3HAKU OPraHU3aIMM BTOPUYHOPOTHIX B
SMOPUOHAILHOM Pa3BUTUU UTTIOKOXKHUX.

Tun Hemichordata. OcHOBHbIE OCOOEHHOCTH OpraHu3auuu. JleneHue Tena Ha OTAETIBL.
Koxno-MycKynbHbIM MemoK. [loocte Tena. IInmeBapurenbHas, IpIxaTenbHas 1 KPOBEHOCHAS
cucteMbl. HepBHas cucrema. [lonoBas cuctema, pa3sMHOKEHUE U Pa3BUTHE.

5.12 Tun Iloronodopsl, Tunm HHlerunkouyenrocTubie. OCOOEHHOCTH CTPOCHUS,
oOutanusd W nuTaHus noroHodop. KpoBeHOoCHass M BbIAEIUTENbHAS CUCTEMA MOTOHOQOP.
Pa3zmHokeHne noronoop

Oco0eHHOCTh CTpOeHUs1, 00pa3a KU3HU U GUIIOTCHUHU IIETUHKOUYETIOCTHBIX.

OO6mmii 0630p cucTeMbl 0ECITO3BOHOYHBIX KMBOTHBIX. OCHOBHBIE YPOBHU OpraHU3alUU
Eumetazoa. CpaBuutenbHbIld aHanu3 opranusanuu Scolecida, Trochozoa u Deuterostomia.
['unoTe3sl 0 puiorennu ocHOBHBIX Tpynn Metazoa. CBsizb O€CIO3BOHOYHBIX € XOPIOBBIMHU.

Tema 6 HU3IIUE XOPJOBBIE ’)KUBOTHBIE

6.1 TMoarun JluumHouHoxopaoBbie. Kiacc Acmumuu (Ascidiae). Bremnee wu
BHyTpeHHee cTpoeHue. OCOOCHHOCTH NMHUTaHus, pa3MHOXKeHUs. Meramopdo3 acuuaui, poJb
JUYUHKHA B PAcCelIeHWH, ee cTpoeHue. PaznooOpasue acuuanii: OJUHOYHBIC U KOJIOHUANIBHBIE,
cuIsiure U cBOOOIHOILIABAOIIHE.

Knacc Canbnber (Salpae). Canbnbl w1 GoueHouHHKH. OJMHOYHBIC W KOJOHHAJILHBIC
¢dopmbl. OCOOEHHOCTH CTPOSHUS U MOBEACHUS KaK CBOOOIHOTIIABAIOIINX MOPCKUX YKHBOTHBIX.
DopMbl pa3MHOKEHUS U pa3BUTHA. MeTareHes u ero OMoIornueckoe 3HaYeHue.

Knacc Amnnenaukynspun (Appendiculariae). Anmenaukysiasipud Kak CBoeoOpasHas
rpynmna JHYMHOYHOXOPJOBBIX: CTpOCHHWE, Ouoiorus, moBeraeHue. OCHOBHBIE THUIOTE3Bl O
NPOUCXOXKACHUM W DBOJIOUMU  JIMYUHOYHOXOPAOBBIX.  Husmme  XxopnoBele, win
0€CI03BOHOYHBIE XOPAOBbIE (JIMUYMHOYHOXOPJOBBIE, OecUeperHble U MOJYyXOPJOBbIE) Kak
NPOMEXYTOUHAs Tpylna MexXAy Oecrno3BOHOYHBIMH M TO3BOHOYHbIMU. Bxmag A. O.
KoBanesckoro u M. 1. MeunukoBa B u3ydeHue OMOJOTUHM Pa3BUTHUS, BBIICHEHHE UCTUHHOTO
CUCTEMAaTUYECKOTO MOJIOKEHHUS, (PUIOTEHETHYECKUX CBSI3eH JIMYMHOYHOXOPAOBBIX C JAPYTUMHU
nontunamu. ['unoresza Heorenuu. Perpecc u nporpecc B 3BOIIOLMH TUYUHOYHOXOPIOBBIX.
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6.2 Ioarun becuepennbie. Mopdo-pusnonornueckue OCOOEHHOCTH OpraHu3aluu
JaHUETHUKA. BHelmHee M BHYTpeHHE CTPOEHHE >KMBOTHOTO. bHOJOrMs JaHIlETHHMKAa Kak
KJIACCUYECKOTO  OOBEKTa HW3Y4YeHUsT HU3MMUX XOpJOBBIX. CrnocoObl TepeBHKEHHUS.
NuauBuyaibHOE pa3BUTHE. DKOJIOTHS M paclpocTpaHeHue OecuepemnHbix. TeopeTrhyeckoe
3HAUYEHUE U3YUYCHUsI OECUEPEITHBIX JIJISl BBISICHEHUS SBOJIIOIIMU TTO3BOHOYHBIX.

Tema 7 HEPBUYHOBOJAHBIE ;KUBOTHBIE (ANAMNIA)

7.1 IloaTtun Ilo3BoHo4HBIe. OOIMIT 0030p OpraHU3alry O3BOHOYHBIX: APEHBI KU3HH,
MHOT000pa3ne XKU3HEHHBIX (OpPM, BHEIIHEE CTPOCHHUE, HAPYKHBIE MOKPOBBI, MyCKyJaTypa U
TUIBl JIOKOMOIIMH, CKEJNeT, NWUIEeBApUTENIbHAs, [JbIXaTelbHas, KPOBEHOCHAs, HEpBHasi,
MOUYEIOJIOBasi CHUCTEMbI, Opranbl 4yBcTB. CucTemMa KpoBH, €€ MpeoOpa3oBaHHE B
(UIOTEeHETUYECKOM PSTy MO3BOHOYHBIX. /[pIXaTENbHBIN MUTMEHT — F€MOIJIOONH U €T0 POJib B
ABOJIIOLIMU TMO3BOHOYHBIX JKMUBOTHBIX. OTiMuYKME reMOrJoOMHA OT JbIXaTEIbHBIX MUTMEHTOB
0€Cr03BOHOUHBIX (T€MOLIMAaHMHA, TE€MAIPETPUHA, XJIOPOKpyopuHa). OpraHbl BHYTpEHHEH
cekpelu. Posib rOpMOHOB B afanTaluu OpraHu3MoB K cpefe ooutanus. HepBHo-rymopanbHbie
PEryJIALIMA Yy TO3BOHOYHBIX U UX OTJIMYUS OT TAaKOBBIX y OECHO3BOHOYHBIX. Y CIIOKHEHHE
MOBE/ICHYECKUX aKTOB (OMOKOMIUIEKCOB TMOBEIEHHUS) U TMOSBIEHUE BHYTPUBHJIOBOU
OpraHM3ali KaK BaXHOTO QakTtopa MOp¢o-OMOIIOTHYECKOro Mporpecca MO3BOHOYHBIX.
JlenieHre TO3BOHOYHBIX HA AHAMHUN M aMHUOT, TOMOHOTEPMHBIX, TI€TEPOTEPMHBIX U
MOMKUIOTEepMHBIX. ['eonormyeckas ucrtopuss U (UIOTeHHs] MMO3BOHOYHBIX. CoBpeMeHHas
cUCTeMa MOJTHUIIA; IETICHUE Ha pa3/iesibl, HAJKJIACChI, KIACChl U TIOJIKJIACCHI.

7.2 Kuaacce Kpyraoporbie. O030p opraHuzandd KpPyrjiopoThIX KakK — HHU3IIHUX
MO3BOHOYHBIX. OCOOEHHOCTH HapyKHBIX IHOKPOBOB, CKEJIETa, MYCKYJaTypbl U JBHKECHUU,
MUIIEBAPUTENBHON CUCTEMBl U XapaKTepa MUTaHUS, bIXaTeJbHOM CUCTEMbI U aKTa JbIXaHUS,
KPOBEHOCHOW, HEPBHOM, MOYEIIOJIOBOM CUCTEM U PA3BUTHA.

CoBpeMeHHbIE OTpsiIBI M CceMeicTBa KpyropoTbix. Mopdo-pusnonornueckue u
OMOJIOrMYECKUE PA3IUYUs MEXy MUHOTaMU U MUKCHHAMH, UX MPOUCXOXKACHHUE U 3BOJIOLUS.
[TapazuTu3M | MNOJYNapa3uTHU3M KaK HCKIIOYUTENbHBIE SBJICHUS B MHPE MO3BOHOYHBIX.
Oco0eHHOCTH pacpOCTPaHEHUS U XO3SIICTBEHHOE 3HAUEHHUE KPYTIOPOTHIX.

7.3 Haakaace Poiobl. Ilpoucxoxaenue poid. PpiObI Kak MNEpBUYHOBOIHBIC
YeJIFOCTHOPOTHIE TMO3BOHOYHBIE KUBOTHBIE. OOIIMI OYEpK OpraHu3allMd M HKOJIOTHUS PHIO.
I'maponunamudeckne W OMOMEXaHMYECKHWE TIPUHIMMIIBI CTpoeHus pbid. MHoroobOpasue
KU3HEHHBIX (DOpM: menaruyeckue, AOHHBIE, JTUTOpajbHbIE, MUPHBIC, XHILIHbIE. OpueHTalus
pbi0. BHyTpuBUI0Bas opranu3anus (OAMHOYHBIE, cTaliHbIe). Pa3MHOXKEHUE U pa3BUTHE PHIO.

7.4 Knacce XpsimieBble pbIObl. [IponcxoxieHre u 3BOMIONUS XPpAILIEBbIX pbi0o. Mopdo-
¢du3nonoruyeckre 0COOEHHOCTH CUCTEM OpraHoB. buosornyueckast xapakTepUCTHKaA XPSAIIEBBIX
pbiO. [losiBeHre mapHbIX KOHEYHOCTEH (TUIaBHUKOB). POpMHUPOBAHUE YEIIOCTHOTO ammapara.
Tunel uepena. Cnennduka MoBeieHUs, pa3MHOKEHUS U pa3BUTUA. Pa3nuune B CTpOCHUHU aKyll,
ckatoB U xumep. CucremaTnka Kiacca.

7.5 Kaace KoctHbie pbiObl. Mopho-(hHU3n0I0rndeckiue u OMOJIOTHISCKHEe 0COOCHHOCTH
KOCTHBIX PBIO — CaMOW KPYIMHOW CHUCTEMATHYECKOW TPYNITbI TO3BOHOYHBIX. CTPOSHHUE CKeeTa.
Pasmuoxxenne (Hepect) poi0. I[loBemenwe. 3BykoBoe oOmieHHMe. Mwurpanuu, UX THIIOJIOTHA.
BuytpuBunoBas opranuzanus. [Ipaktuueckoe 3HaueHrne KOCTHBIX pbl0. COBpeMeHHas cCUCTeMa
KJ1acca.

7.6 Iloakaace Jlomacrenépblie. )KuBoe MCKONaeMoe — JIATUMEPUs KAaK XapaKTEPHBIM
IpEeICTaBUTENb MOJKIacca. BHemHee M BHyTpeHHee cTpoeHue satumepun. OcoOeHHocTH
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Oouonorun W pacnpocTpaneHus. Kucrenepopie pblObl Kak MPeAKHd HA3eMHBIX MO3BOHOYHBIX.
Ocobennoctu Mopdosoruu, GU3MOIOTUU. DKOJIOTHS IBOSKOAbIIIAIUX pbl0. ['eorpaduyeckoe
pacnpocTpaHeHue.

7.7 Moaknacc Jlydyenépoie. OOmas wmopdo-dusuosornueckas XapaKTepUCTHKA.
Pa3HooOpa3ue Ouonorudeckux TUIOB. BHemHee u BHyTpeHHee cTpoeHue. CoBpeMeHHas
Kjaccudukanus Jydenepblx — Hanbosiee KPYMHOW CHUCTEMaTHYE€CKOW TPYMIbl KOCTHBIX PHIO
(nenenue Ha HAAOTPSAIBI U OTPsiAbI). PoJb Myuenepsix pbl0 B BOAHBIX IKOCUCTEMAX. 3HAUCHHUE B
XO3MCTBEHHOM JEATEIIBHOCTH YEJIOBEKA.

7.8 Koctucrbie pbiobl. OOmumii oyepk opraHuzanuu. [IpoucxoxIeHue U SBOJIOIUS.
Hanorpsn Kimoneonmnsie (Clupeomorpha). Mopdo-dusuonorndeckue, OHOJOTHYCCKUE W
DKOJIOTHYECKHE OCOOCHHOCTHM  KJIIONMEOWAHBIX (HA  TpUMEPEe  CEeNbJACO00pa3HbIX U

J0COCe00pa3HbIX). [IpombicoBOE 3HAYEHUE KJTFOTIEOUTHBIX. ['eorpaduyeckoe
pacnpoctpaneHre. OCHOBHBIE 00BEKTHI IPOMBICIIA, OXPAHbI M AKKJITUMAaTH3AIIH.
Hanotpsin AHTBUIJIOUTHBIC (Anguillomorpha). Otpsin YrpeobpasHbie.

Mopddonornueckas 1 OHOJOrHYECKasl XapaKTEPUCTUKH OTpsna (Ha IMpUMepe PEedyHOro yrps,
MypeHbl). JKU3HEHHBIA HUKIT peYHOro yrpsi. X034iCTBEHHOE 3HaUEHUE.

Hanotpsa Iunpunouansie (Cyprinomorpha). Mopdo-¢usnonoruyeckue 0COOCHHOCTH
(Ha mpuMepe KapHooOpa3HbIX M COMOOOpa3HbIX). buosorus, 3KoNOrHs, pacnpoCTpaHEHUE,
IPOMBICIIOBOE 3HaueHHe. OOBEKTbl NPOMBILIUIEHHOTO pbhIOOpa3BEACHUs, aKBAPUYMHUCTUKH.
IIpombIcOBBIE M OXpaHsieMble BUABI benapycu.

Hanorpsim ~ Ilapamepxommnbie  (Parapercomorpha). Otpsin =~ TpeckooOpasHbie.
Mopdonorus, Ouonorusi, 0COOEHHOCTU TreorpauyecKoro pacnpoCTPaHEHHUs, MPOMBICIOBOE
3HAYEHHUE, TPEICTABUTEIIN.

Hanorpsinm Ilepkouaneie (Percomorpha). Mopdosoruueckue #u  OHOJIOTHYECKHE
XapaKTEPUCTUKU CaMOM KPYIHON CHUCTEMaTHYECKOM TIpyMIbl COBPEMEHHBIX pbIO. OCHOBHBIE
oTpsiibl (OKyHEoOpa3Hble, KedaneoOpa3Hbie, KOJIONMIKOOOpa3Hbie W Ap.). IIpeacraBurenu,
O0COOEHHOCTH MX paclpoCTpaHeHHs. X035HCTBEHHOE 3HaYCHUE.

OcHOBHBIE OOBEKTHI W paliOHBI TpoMbIcTa pbiO. PHIOOBOACTBO U pPBHIOOIOBCTBO B
benapycwu.

7.9 Haaknacc YerBeponorue. Ilameosoiickue ampubOum — crerouedanbl, WM
naHiupHoroyioBeie. 3Hauenue pabor M. WM. llmansrayzena, A. Pomepa u ap. Ilepecrpoiika
CUCTEM OpraHOB (JIbIXaHHs, KPOBOOOpAIleHUs, BOJHO-COJEBOTO OOMEHA, JIOKOMOIIHH).
N3MeHeHne cTpyKTypbl HAPYKHBIX ITOKPOBOB. AJaNTUBHBIE U3MEHEHUS LIEHTPAIIbHON HEPBHOM
CUCTEMbI, OPTaHOB YYBCTB, OPMEHTALMU W HABHUTallUH, MOBEIACHUS. DKOJOTUS U OUOJIOTHS
Hajkiacca. [Ipaktuyeckoe 3HaueHUE.

7.10 Knacc 3emHoBoaHble, naum Amuouu. OOmas mopdo-Ouosornueckas u
(Gu3MoNIOro-OMOXUMHUYECKas XapakTepucTuka am@puOui Kak TEepBOIOCENICHIIEB CYIIU.
Cneunduka cTpoeHHs] B CBS3U C JABONCTBEHHBIM XapaKTEpOM MPUCIIOCOOJIECHUN K BOJHOM U
BO3JIyIIIHO-Ha3eMHOM cpenaM. CpaBHUTEIbHO-aHATOMUYECKHI 0030p OpraHU3alyy pa3InuHbIX
rpynn ampuduii. PasmHoxxenue, pazputue ampuouii. Meramopdo3. Cucremarnka Kiacca.

7.11 OcHOBHBIE 3JKOJIOTHYECKHE TPyNnnbl coBpeMeHHbIX amGuoOuii. Bonnble,
Ha3eMHbIe, JpeBeCcHbIe, poroulre 3eMHOBOAHBbIE. [IuTanne. OCOOEHHOCTH pacIpOCTpPAHEHUS
ampubuii kak kiacca (mmutupyronme ¢akropsl). IloBenenne. CyTouyHass puUTMUKA
akTUBHOCTU. Poiib ampuOMii B MPUPOJHBIX IKOCHUCTEMAX W XO3SUCTBEHHOU AESITEIbHOCTHU
yenoBeka. CoBpeMeHHass cHUcTeMa Kiacca (JIeleHHEe Ha MOJKIACCHI, OTPSAbl, CEMENCTBA).
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Xapakrtepuctuka (BUAOBOE pa3HooOpaszue, MoOpQOJIOTHS, JKOJIOTHSA, PACIPOCTPaHCHHE,
IpeACTaBUTENIN ) O€3HOTUX, XBOCTATHIX U 0€CXBOCTHIX aM(UOUIA.

Tema 8 IEPBUYHOHA3SEMHBIE )KUBOTHBIE (AMNIOTA)

8.1 Dkouornyeckue u Mop¢po-pusnojoruyeckue OTIAHMYHS AHAMHHMIA W AMHHUOT.
OcobeHHOCTH HMOpPHOHAIBHOTO pPa3BUTUS aMHUOT. [losiBIeHHWEe HOBBIX 3apOJIBIIIEBBIX
obonoyek u  opraHoB. OCHOBHbIE XapaKTE€pHble TMPU3HAKU  B3POCIBIX  AMHHOT.
HuddepennupoBka ckenera U ero vacted. Keparuzauus HapyKHbIX TOKpOBOB. CHCTEMBI
OpraHoB.

8.2 Kuaacc IIpecmbikamommecsi, win Penruwaum. IlpoucxoxaeHue ©  IBOIONUS
pentunnid. Kotnmosaspsl. KpaTkas XapakTepUCTHKa OCHOBHBIX IPYNI UCKOMAEMBIX PENTUINM.
JanpHenmas 3Bomonns pentuini. [lytn aganranum K Ha3eMHOMY, BOZHOMY M BO3YIIHOMY
o0pa3y kxu3Hu. BeiMupaHue ApeBHUX PENTUINN U BO3MOKHBIEC IPUYUHBI ATOTO SIBJIICHHUS.

Mopdonornyueckass u Ouosiormueckasi XapaKTepUCTUKA COBPEMEHHBIX PENTHIIMM.
Cneunduka ra3zoo0MeHa, KpOBOOOpalleHUs, BOJHOTO U COJEBOTO OOMEHa. OIJIEMEHTHI
TepMOpEryJsiuu (MOHATHE 00 IKOJIOTUUECKOU TEPMOPETYIISIUU, TeTUOTEPMUN). ATaITUBHBIC
tunbl  pentwinii. [lutanme wu  spoBuThld  anmapar. Pa3MHOkeHuMe —(sileKiIamymiue,
SUIIEKUBOPOSIINE, >KuBopoasiue (opmbl). ['eorpaduueckoe pacnpoCTpaHEHHE PENTHIIHM.
OKOHOMHUYECKOE€ 3HAUYEHHWE H UX POJIb B NPUPOIHBIX dKocucteMax. CoBpeMeHHas
KJIacCU(PUKALUS PENTUIIHIA.

8.3 Cucrematuka kiaacca IIpecmbikarommecsi. [logkimacc Amnancuabl (Anapsida).
Otpsn Yepemaxu (Testudines). OcoOGeHHOCTH MOpPQOJOTUH, OHOJIOTHH, PAa3MHOXKCHHS,
skojoru. Kiaccudukaius coBpeMeHHbIX depenax. [IpencraBurenu, uX  Kparkas
XapaKTEepUCTHKA, PaCIPOCTPaHEHNE. DKOHOMUYECKOE 3HAUYEHUE Yeperax.

[Monknacc Jlemumo3zaspel (Lepidosauria). Otpsa KioBorososeie (Rhynchocephalia).
Mopdonornueckue u OMooruueckue 0COOCHHOCTH TaTTepuu. PETUKTOBBIN XapakTep apeasa.
Otpsin Yemryituateie (Squamata). Mopdo-dusnonorudeckas u 3KOJIOTHIECKas XapaKTEPUCTUKA
YyenrydyaTelx Kak HaubOojiee TPOrpPEeCCMBHOM U MPOIBETAIONIEH TPYIIBI COBPEMEHHBIX
penTwinii. Jlenenre Ha MOAOTPSABL: SAMIEPHIIBI, 3MEH, XaMeJIeoHbl. BujoBoe paszHooOpasue
Yenryi4aThix, HX OMOJIOTHSI, paCIIPOCTpaHEHHUE, XO3IMCTBEHHOE 3HAUCHHE.

IMogxkmace ApxosaBpsl  (Archosauria). Otpsin  Kpokxomuner (Crocodylia). Mopdo-
¢dusnonoruyeckast 1 OMoJIOrudYecKas XapakTeprucTuka oTpsiia (0COOEHHOCTU CTPOEHUS Yeperna,
3y0OB, HAPY>KHBIX TIOKPOBOB, CUCTEMbI KpOBOOOpatienus ). ['eorpapuyeckoe pacnpocTpaHeHHe,
BUJIOBOE pa3HOOOpa3ue, 53KOHOMUYECKOE 3HAUCHHUE.

8.4 Knacc Ituupbl. O630p Mopdho-hr3nu0J0rHdecKoi opraHu3aiyyd NTULl KaK aMHUOT,
MIPUCIIOCOOJICHHBIX K MoJeTy. OTHOCUTENbHOE 0JJHO00pa3ue MTUll (CTPOCHUE U IKOJIOTHUSI) KaK
MOHOJIMTHOCTh KJlacca B CBS3W C Beaylled creuuanu3anue — mnojetoM. OcobeHHOCTU
AMOPHOHAIBLHOTO W TOCTAMOPHOHAIBHOTO pa3BUTHS NTUIl. [loHATHE O BBIBOJKOBBIX
(MaTypOUaHTHBIX), MOJYBBIBOAKOBBIX M MTEHIIOBBIX (MMMAaTypOHAHTHBIX) NTUIaXx. OCHOBHBIC
AKOJIOTUYECKUE TPYMIBI NTHI] (ICJICHUE TI0 XapaKTepy MUTAHMUS, JBWKEHUS, CPEIbl OOUTAHMUS).
AspoauHaMuka W OmMOoMexaHWKa moJiera. Tumbl monerta. TermooOmeHn nrum. I[loHsatue o0
oOpaTuMOil THUNOTEPMUU (TOPHUAHOCTH). MuUrpamuu NOTUIl KaK OHOJIOTHYECKOE SBICHUE.
Opuentaruss u Hauranus. Otonorus nrtuil (padorsl K. Jlopenma, H. TunGeprena, JI.
Kpymmuckoro u ap.). [lonynsiinuoHHast 1 BHyTPUIOMYJISLIMOHHAS OpTraHU3allusl Y MTHII.

8.5 Ocob6ennocTu pasMHo:keHusi nTull. bpaunsie urpsl (putyan). bpaunas necHs kak
Mapkep Tepputopuu. ['He3noBaHue. THUMOMOrWS THE3M HW MECT HX PACHOJIOKEHUS.
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['eorpadguueckoe pacnpoctpaneHue 0TIl Poiib NOTUIl B OPUPOAHBIX U HCKYCCTBEHHBIX
HDKOCHUCTEMAaxX, XO3AWCTBEHHOW  JEATENbHOCTH  4YesoBeka. JlomamHue  OTULBI,  HUX
IPOUCXOK]ICHHUE.

8.6 CoBpemennasi cucrema mntun. Hagorpsn IlnaBaromue (Impennes). Mopdo-
(U3MONIOTUYECKHE M DKOJOTUYECKHEe OCOOCHHOCTHM MWHIBMHOB. buosorus pa3MHOXKEHUS,
NOCTAMOPUOHANIBHBINA POCT M PAa3BUTHUE B AKCTpEeMabHBIX ycioBusx. [Iutanue. OcobeHHOCTH
pacnpocTpaHeHusi TUHTBUHOB. [IpencraBureny.

Hanorpsin Tunuaneie, v HoBoneOnsie nruiel (Neognathae). Obmas xapakTtepucTruka
HAJOTpsMa W OTPSNOB (YKCIO BHIOB, OCOOCHHOCTH MOp(}OIoTHH, OWONOTHH, SKOJOTHH,
MOBEJICHUS, XO3AWCTBEHHOE 3HAYEHUE, COBPEMEHHOE COCTOSIHUE TMOMYJISIUM, OXpaHseMble
BUJIbl). AfanTuBHas paauanus ntuil. CoBpeMeHHasi CucTeMaThKa NTUIL (OTPsIbl U CEMENUCTRA).

8.7 Knacc Muekonuramomue, wiu 3Bepu. OOmas xapakrtepuctuka kiacca. Ero
MHOrooOpasue B CBSI3U C aJanTaiuedl K pa3IuyHbIM YCIOBUSIM >KU3HU. Mopdo-
¢bu3nonornyeckuii ouepk opranuzanuu (auddepeHpoBKa 3yOHONH CHCTEMBbI, BOJOCSHOTO
MIOKPOBA; MJICYHBIE JKEJI€3bl, COBEPUICHCTBOBAHUE TEPMOPETYJISIIUUA, CTPOCHUE HEPBHOM,
KPOBEHOCHOM cucTeM, pa3MHOXeHHE). OCOOCHHOCTH HMOPHUOHAIBHOTO pa3BUTHS. THIIbI
mianeHT. 3aboTa O MOTOMCTBE. BHYTpHUMNOMyNSIMOHHAS M TMOMYJSIIIUOHHAS CTPYKTYpa.
CoumanpHOE MOBEICHHUE.

8.8 OcHoBHbIE JIKOJOTMYECKHE TPyNNbl MJeKONUTAKImMX. Boinenenue mo cpene
oOWTaHUs, TWTAaHUIO, XapakTepy NepeABWKeHUs B  mnpocTtpaHcTBe. (OcoOeHHOCTH
pacrpocTpaHeHUs MIJICKOMUTAIONIUX. AJanTaiuy K TMEpPeKUBaHUIO  HEOJArompHUsTHBIX
MEPUOJIOB I0Jd; MUTPALMU, 3UMHHM COH, CISiYKa, 3alacaHhe KopMa U JIp. XO3SUCTBEHHOE
3HAYEHUE MJIEKOMUTAIOMMX M MX poyib B mpupoge. OxoTHUYbM BUIBI 3Bepei benapycu.
AKKIIUMaTH3alMsl W peakKiIuMaTus3aius, ee pe3ylnbrarhl. [loHsATHE O OMOTEXHUYECKUX
MEpOMNPUATUSIX. MIIEKONMUTAIONINE — BPEIUTENIM CEIbCKOTO0 XO3iUCTBA U TNEPEHOCUMKHU
ANuAEeMUYECKUX 3a0osieBaHUil. Mepbl OOppObI ¢ HHMMH. JlomMaliHME MIIEKOMMUTAIOUIUE, HX
MIPOUCXOXKICHUE. Peikre u ucuesaromme BUIbl 3BEpEu, UX OXpaHa.

8.9 Cucrema kiacca u 0030p coBpeMeHHbIX rpymnn. [lonkmacc IlepBo3Bepu, wim
Knoaunsie (Prototheria). Mopdo-dusnonoruueckas. u OHONOTHYECKAsT XapaKTEPUCTHKA
OJTHOMPOXOJHBIX KaK HauOoyiee MPUMHUTHBHBIX H3 COBPEMEHHBIX MIICKOIHUTAIOIIHX.
[IpeacraBuTenu ceMecTB, 0COOCHHOCTU UX CTPOEHUS, IKOJIOTHH, PACIIPOCTPAHEHUS,

IMonxnace 3eepu (Theria). Mudpaxmacc Cymuarsie (Metatheria). O630p opranuzanmu,
Oouosioruu, reorpadUueckoro pacnpoCTPaHEHUS, CUCTEMATUKU U MPOUCXOXKACHUS CyMYaThIX,
WM HUBIIKX 3Bepeid. Pa3pbiBbl (AM3BIOHKIINS) apeasioB CyMYaThIX U UX BO3MOKHbBIC TTPUYHUHBI.
[Tapanienusm cyMuaThiX C IUIAllEHTAPHBIMU MJICKOITUTAOIAMH.

Wudpaxnace Beicmme 3Bepu, win [Inanenrapusie (Eutheria). O6imas mopdoorndeckas
n OMOJIOTHYECKass XapaKTePUCTHUKA BBICIIMX 3BEpeM, WM IaleHTapHbIX. OCcoOEeHHOCTH
reorpaguyeckoro pacrnpoctpanenus. O030p OTPsA0B BBICHIUX 3BEPeil (YUCIO BUIOB, JIEJICHUE
Ha CEMEUCTBA, MPEICTaBUTEIN, UX IKOJIOTHS, oBeaeHue). [IponcxoxaeHne MICKOMUTAIOIINX.
Mecto 4enoBeka B CUCTEME TUIIA XOPIOBBIX. Posib OMOIOTHYECKUX U COIMATBHBIX (PaKTOPOB B
CTAHOBJICHUM 4YEJIOBEKAa. 3aKOHOJATEIbHBIE OCHOBBI OXpaHbl JKUBOTHOrO wmwupa. Pomb
OXpaHSIEMbIX TEPPUTOPUNA, MUTOMHUKOB U 30011aPKOB B BOCCTAHOBJIECHUU MOMYJIALNI PEIKUX U
ucuezaromux BuIoB. OxpaHseMble NOpUPOAHBIE TeppuTopuu benapycu (3amoBeIHUKH,
HallMOHANBHBIC Tapku, 3aka3Huku). Kpacuas kaura PecnyOnuku bemapycwh (uctopust u
MPUHLUIIBI CO3/IaHHUS).



26
Paznesn 3 PU3HNOJIOTI'USA YEJIOBEKA U ) KUBOTHbBIX

Tema 1 IPUPOJA BO3BYXKJEHHUSA. CBOMCTBA BO3BYJIUMbBIX TKAHEH

1.1 Bo30yaumble TKaHM W HMX BHAbI. Pa3npaxumocTe U BO30YyIUMOCTH Kak
CIIOCOOHOCTh JKMBBIX CHCTEM pEarupoBaTh Ha JeiicTBUE (HaKTOPOB BHEIIHEW CpPEJBL.
Pasppaxurenu, ux BuAbl. ANEKBaTHbICE M HEAJCKBATHBIC DPA3APAKUTEIU. YHHUBEPCAIBHOCTD
AJIEKTPUYECKOTO PA3APAXKUTENS B (PU3HOIOTMUECKUX HCCIENOBAaHUAX. MOJEKyIspHbIE U
YIBTPaCTPYKTYpHBbIE OCOOEHHOCTH XUBOTHOM KieTKu. CTpoeHne W (QYHKIUHU TUIa3MOJIEMMBI
BO30yIMMBIX KJI€TOK. FIOHHBIE HACOCHI U UX (DYHKIIUU.

1.2 MemOpaHHble NOTEHUHAJBbI B KJETKaX BO30yauMbIX TKaHel. [loHatus o
MEMOpaHHOM TIOTEHIMajie. YCIOBUS W TPUYMHBI CYIIECTBOBAHUS MOTCHIIMANA TOKOSI.
OyHKIMY MEMOPAHHOTO IMOTEHIMAa MOKOS.

1.3 Ilorenuuana aeiictBusi U ero (paspl. MexaHu3mbl NMOTEHUMANA AeWCTBUS. Bkian
MOTEHLMAI3aBUCUMBIX MOHHBIX KaHaJoOB B (hopMupoBaHHE NMOTeHIMana aAelcTBusd. [Ipuunnbl
CYLIECTBOBAHMsSI OTHOCUTENIbHOM W  a0coNOTHON pedpakTepHOCTH. DYyHKIMOHANbHAS
JaOUJIBHOCTh W €€ MPOSIBICHUA. 3aKOHBI JEWCTBUSA IMOCTOSHHOTO 3JIEKTPUUECKOr0 TOKa Ha
B030yuMble TKaHU. [losspHblil 3akoH. MI3MeHeHne CBOWCTB MOHHBIX KaHAJIOB IO ACHCTBHEM
IIOCTOSIHHOTO TOKa. AKkoMmozmanus. IIpuMepsl NMpOSIBICHUS M MEXaHU3Mbl 3aKOHA «BCE WIIU
HHAYEr0», 3aKOHA «I'PAaJUEHTa CUIIbDY, 3aKOHA «CUJIA-NIATEIIBHOCTDY.

Tema 2 PU3NOJIOI'UA MBI

2.1 Knaccnpukanuss MbIIL 110 CTPYKTYPHBIM UM (PYHKIHMOHAJIBHBIM KPHUTEPHUSIM.
Buzasl n pexxuMbl COKpameHnss M. MeXaHu3M MBIIIEYHOTO COKPAIICHUS B COOTBETCTBUH C
TEOpPUEN CKOJIB3AIINX HUTEU. beJIKu, TPpUHUMAIOIIME y4acTUE B COKpanieHun Mbl. CTpoeHue
MbledHou kieTku. [Iporodudpusisl. Pons AT®, kanbliys 1 MOHHBIX HACOCOB B MBIILIEYHOM
COKpalleHNH. /[BUrarenpHas eAMHULA U PETYJISALMS CUIIbI MBIILIEYHOTI'O COKPAILICHMUS.

2.2 Oco0eHHOCTH CTPYKTYPbI U (PYHKIHI IVIAJKHX MbIIIL. MeXaHU3M COKpallleHUsI B
IAAKUX Muonurax. [lonsTre o MpIlIe4YHOM TOHYCE.

Tema 3 CTPYKTYPHO-®YHKIIUOHAJIBHASI OPTAHM3AIIMS HEPBHOM
CUCTEMBbI

3.1 CTpykTypHO-PYHKIIMOHAJIbHASI OPraHU3alUsl HEPBHOM cucTemMbl. HelpoHbl U
ridanbHble KiIeTkd. [loHsATHEe O HEepBHOM ILIEHTpe, HEpBHOW ceTw. J[OMHHaHTa Kak OOIIUiA
OpUHIMN paboThl HepBHbIX LEeHTpoB. Topmoxkenne B IIHC u ero Bunbl. MHTerparuBHas
nesTenbHOCTh HeilpoHa. Peduextophas teopus. Kommnonentsl pediexkropnoi nyru. Teopus
¢bynkunoHaneHbix cucteM [1LK. AHoxuHa. Y351bl U KOMIOHEHTHl (PYHKIIMOHAIBHOW CHUCTEMBI.
[Tone3Hblil npucnocoOUTENbHBIN pe3yabTaT Kak BeAylui (akTop GyHKIUOHATBHOW CUCTEMBI.

3.2 ®@usuosorus CHOUHHOIO M™Mo3ra. Poib CcOMHHOrO MoO3ra B KOOpPAWHALWA
pedaeKTOpHON ACSATENbHOCTU IIEHTPATIbHON HEPBHOW cUCTeMBbl. CIMHAJIBHBIE COMATUYECKHUE U
BETETATUBHBIE PEQIICKCHI.

3.3 ®u3noa0rusi CTBOJA TO0JOBHOI0 Mo3ra. DyHKIMHM MPOJOITOBATOrO MO3ra,
Tornorpadus siiep, peryyisaiuus BUTAIbHBIX QyHKIUN. YepenmHo-M03roBble HEPBbI U UX 3HAYCHUE
B MpOIIECCax KU3ZHEJCATEIbHOCTH M CEHCOpPHBIX cuctemax. Ponb petuxynspHoit (opmanmu
MO3rOBOTO CTBOJa B perymauuu ¢yHkuud. Opranuzanuss U (yHKIUU CPEAHEr0 MO3ra.
Mo3KedoK, CTPOEHHME, CBSI3M M PEryIMpyolMe BiIHsHUA. Poib saep Tamamyca B mepenade
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CUTHAJIOB ¢ mepudepun B Kopy OoJblIMX noymapuid. ['unnokamn u iuMmOuyeckasl cuctema,
UX B3aMMOJICICTBUE NP UHTETPALIUHA CUTHAJIOB B MO3TE€.

3.4 OcHoBbl (PU3MOJIOTHH KOPBI 00JbIIMX mMoaywapui. Jlokanuzanus ¢GyHKIHN B
Kope OOoJIbIIUX MoJymapui. JnekTposnuedanorpamma. Pacnipenenenre QyHKIui U NapHOCTh
B JICSITEIHLHOCTU OOJIBIIMX MOYIIAPUN MO3ra.

3.5 ®u3unos0rusi aBTOHOMHOM U nepudeprnyeckoil HepBHOM cucTeMbl. BereratuBHas
pednexropHas nyta. LleHTpwl peryisuuu aBTOHOMHBIX (PyHKiui. CuMnaruyeckas HepBHas
cuctremMa. OCOOEHHOCTH CTPYKTYpPHO-(YHKIIMOHAIBHON opraHuzanuu. @OyHKIHOHAIbHbBIC
OCOOCHHOCTH MapacUMIATUYECKOW HEPBHOW CUCTEeMbl. B3auMoelcTBUE OT/IETIOB aBTOHOMHOM
HEPBHOUM CHCTEMBI B yIpaBiICHUH (YHKIUSIMH OpPTraHW3Ma Ha MPUMEPE PETyJIAIHNH MPOCBETa
3pauka, pabOThl Cepila, MOTOPHUKU >KEIYJOYHO-KUILIEYHOTO TpakTa. MeTacuMmaTrudeckas
(MHTpaMypasibHas ) HEPBHAS CHCTEMA U €€ yJaCTHe B PETYIISAINN (QYHKITHA.

Tema 4 TOPMOHAJIBHAS PETYJISAIIAA ®YHKIIUIA OPTAHU3MA

4.1 DJHAOKPHMHHASI CHCTEMAa, CBOICTBA TOPMOHOB. OHJOKpPUHHAsh CHUCTEMa U €€
perynastopHas poisib. IloHATHA  «BHYTpEHHSSL Ccekpeuuss» U «ropMoH». (OCHOBHBIE
¢u3nonoruyeckue CBOWCTBa TOPMOHOB. [ mmnoramamo-HeWporunoduszapHas U TUIOTAIAMO-
aneHorunoguzapHas cuctembl. OyHKIUM Aojedl runodusa. Snudu3 U poib MENTaTOHUHA Y
KUBOTHBIX U YEJIOBEKA.

4.2 Tlepudepuyeckne 3JHAOKPUHHBIE :Kejie3bl MO3BOHOYHBIX M HMX TOPMOHBI.
[I{uroBUaHAs Kelie3a, OKOJIOUMTOBUAHBIE JKeJe3bl. DHAOKPUHHAS (PYHKIUS MOJKEITYJOUYHON
*ee3bl. ['OpMOHBI KOPKOBOT'O K MO3TOBOTO CJIOSI HAATIOYEYHUKOB.

[TonoBble kene3bl U UX BHYTpeHHsS cekpenus. llonsatue o nquddy3HONW SHIOKPUHHOU
cucteMe. DHIOKpUHHAs QYHKLHS MMOYEK, )KEeJTyA0YHO-KUIIIEYHOTO TPaKTa, Cep/Ia.

Tema 5 HEUPOTIOPMOHAJIBHAS PEI'YJISIIIUSA ®YHKIIMIA OPTAHU3MA

5.1 TlousiTe o mpoueccax peryiassuuu (yHKOUd. Perynsius BUTaNbHBIX (DYHKIIHIA.
[lonsiTue O TOCTOSIHCTBE BHYTpeHHEH cpeabl (romeoctasuc). [loHsiTHe O TOpMOHAIBHOMN
perynsiinuu. HepBHast perynsiiiusi Kak BBICIIWNA 3Tal Pa3BUTUS MPUCIIOCOOJICHUN OpraHu3Ma K
MEHSIOIIUMCSl YCIIOBUSIM CYIIECTBOBaHUS. EAMHCTBO HEPBHBIX, TYMOPAJIbHBIX U MMMYHHBIX
MEXaHH3MOB PETYJIALNU.

Tema 6 OU3NO0JIOI'NSA BHYTPEHHUX OPIrAHOB U CUCTEM
OPI'AHU3MA

6.1 BHyTpeHHsisi cpeJa OpraHm3Ma INO3BOHOYHBIX KMBOTHBIX. KpoBb, TKaHeBas
KUJKOCTh, TUM(a Kak BHYTpPEHHss cpena opranuzma. OCHOBHbIE MEXaHU3MBI MOJIEp KaHUs
MOCTOSIHCTBA BHYTpPEHHEW cpeabl opraHu3ma. (CocTaB, oO0IIME CBOWCTBA JKUIKHUX Cpel
opraHu3Ma y O€CMO3BOHOYHBIX M IMO3BOHOYHBIX >XMBOTHBIX. TpaHCKaNWJUISIPHBIA OOMEH.
JInmda. OO6pazoBanue IUMQBI. ['ucroremaTuveckue Oapbephl. JIuksop.
I'emarosnepanmaeckuii bapnep.

6.2 ®u3uosiorus cucreMbl KpoBH. OcHOBHBIC (yHKIMM KpoBH. [l1a3ma, reMaTOKpHT.
OcmoTHyeckoe U OHKOrmueckoe naBieHue. bydepnsie cucrtembl kpoBu. CTpoeHue, COCTaB U
cBOMCTBa HpUTPOIUTOB. ['eMornobun. CKOpoCTh OCeTaHusl SPUTPOLIUTOB. [ €MOTU3 U €ro BUJIBI.
JlefikouThI, MX BUBI, POJIb B opraHu3Me. KpoBsiHbie TUIACTUHKYU (TPOMOOITUTHI), MX CTPOCHUE,
¢byakuun. @Da3bl CBEPTHIBAHUS KPOBU. YUYEHHUE O TPYNIAaxX KPOBHU. ATTIIOTHHOTEHBI M
arraoTUHUHBL. Pesyc-dakTop.
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6.3 ®@usuosiorusi cepana MO3BOHOYHBLIX JKMBOTHBIX U 4ejgoBeka. Cepaue
MO3BOHOYHBIX KMBOTHBIX U 4ENOBEKa, €ro otrnaenbl. OOIMe CBOWCTBA CEPACUYHOM MBIIIIIBL:
aBTOMAaTU3M, MPOBOJUMOCTh, BO30YJIMMOCTh M COKPAaTUMOCTb. MeXaHU3M aBTOMAaTUU
MUOKap/a. Y3JIbl M MYy4YKH NPOBOJAIIEH CHCTEMBI cepaua. [palueHT aBTOMAaTHUHU.
DNeKTpOoKapAuorpaMMa M €€ KOMIIOHEHThl. MUOreHHas, HEUPOreHHass W TyMoOpajbHas
peryJus AeATeIbHOCTH CepLa.

6.4 DOYyHKHUOHAJbHbIE 0COOEHHOCTH PAa3JIMYHBIX OTHAEJO0B COCYAMCTOr0 PpycJia.
AMOPTH3UPYIOIINE, PE3UCTUBHBIC, EMKOCTHBIE H  OOMEHHbIE cocyabl. DakTophl,
oOecreunBamIIe JABWKEHUE KpOBU 1O cocynaMm. 3akoH Ilyaszeins. JlamunapHoe wu
TypOyJE€HTHOE JIBH)KEHUE KpoBH. KpOBSHOE [aBJI€HHUE U COCYAMCTOE COMNPOTUBICHUE B
apTepusax, Kamwuisipax W BeHax. CtpoeHue auMMEpaTHYECKOW CHCTeMbl U €€ (yHKIIUU.
TpancmopT mumdsl. HetfiporymopanbsHas perynsmus JuM¢pooopa3zoBanus U TuMGO0OpaIieHus .

6.5 TI'emoamnammka. CHUCTOIIMYECKOE W  JIWACTOJIMYECKOE JaBlieHHE. Bpewms
Kpyroobopora kpoBu. JluHelHas u 0O0bEeMHas CKOPOCTH JBIKEHHUS KPOBH B Pa3HBIX
COCYIUCTBIX OacceitHax. PakTopbl, 0OeCreynBaIOINe BEHO3HBIH BO3BpAaT KPOBU K CEPIILY.
KanumnsprHoe kpoBooOpaienue u ero ocoOeHHocTu. llpencraBieHne o TOHyce COCYIOB.
HepBHas u rymopanbHas peryssinus ToHyca cocynoB. CoCy1I0BUTaTENbHbIN LIEHTP.

6.6 Opranusanus U GQyHKIUM AbIXaTeJbHOI0 ANNAPATa YeJ0BeKAa. DBOJIOLHNS TUIIOB
nbixaHus (KoxHOe, »kaOepHoe, TpaxeiHoe, JeroyHoe). JlpIxaHue y BBICHIUX I[MO3BOHOYHBIX:
BHEIIIHEE JbIXaHWE, Ta3000MEH B JIETKUX M TKaHAX, TPAHCIOPT Ta30B KPOBBIO, TKaHEBOE
npIxaHue. BeHTwisiiuss Jerkux. MexaHuka ¥ JAWMHAMUKa JbIXaTEJIbHBIX  JIBUKEHUM.
BuayrpumieBpaiibHOE naBiieHHEe U ero 3HaueHue. Ponb cypdakranta. [loHsTHE O JIETOYHBIX
o0bemax u eMKocTsX. CoCcTaB BJIbIXa€MOTO, BBIJBIXa€MOT'0 U aIbBEOJISIPHOTO BO3/1yXa.

6.7 O0MeH ra3oB B JIErKHX U TKAHAX Yes0Beka. OCHOBHBIE MPUHLIUITBI OOMEHA ra3oB B
JIETKUX M TKaHsIX. Asporematudeckuid 0apnep. [lapunansHoe gaBieHre KUCIOpOaa U TUOKCH 1A
yrilepoa B albBEOJSIPHOM BO3IYXE, BEHO3HOW M apTEpUAJIbHOM KpOBU. MexaHu3M
razooOMeHa.

6.8 Tpancnopr razos kpoBs1. Peryisinusi nbixanus. MexaHnu3M NnepeHoca KPpoBbIO
0,. Jlucconmanys OKCUTeMOIJI0O0MHA B TKAHSIX B pa3HBIX ycloBHsIX. Mexanusm nepenoca COo,
poiib KapOoanruapasbl. lleHTpanbHBIM AbIXaTENbHBIA MeXaHW3M. HepBHBIE MEXaHU3MBI
pEryJsiuy JbIXaHus. 3allUTHBIE U PETYJIATOPHBIC AbIXaTeNbHBbIC peduiekchl. JlpixaHue mnpu
(bu3MYeCKON Harpy3ke, MpU TOBBIIMIEHHOM M TOHWXEHHOM aTMOC(EpHOM JIaBIICHUU U
M3MEHEHHOM COCTaBE Ta30BOM CPEBI.

6.9 OO0masi XapaKTepUCTHKA CHCTeMbl NUIIEBAPeHHMs. THUIBI MHUILIEBAPEHUS 10
JIOKAJIM3allMd ¥ WCTOYHMKY TMHIIEBAPUTEIbHBIX (EpMEHTOB Yy XUBOTHBIX. CTpoeHHe u
AKTUBHOCTb  KEJIE3UCTOM  KJIETKU. benok-, MyKouA- ¢  MHUHEPAICEKPETUPYIOILINE
MUILEBapUTENbHBIC JKeJie3bl. CEeKPETOPHBIM ITUKIL.

6.10 IIumeBapenne B pa3sHbIX OTACIAX NHIIEBAPUTENbHOIO TpaKTa. [Iunesapenue B
nojioctu pra. DyHKIMM CIIOHHBIX JKEJE3, COCTAB M CBOMCTBA CIIOHBL. lluieBapeHune B
Kemyake. MexaHu3Mbl JKeITyT0YHOM CeKperuu (hepMEHTOB U COJISTHOW KUCIIOTHI, €€ PEryJIsIusl.
[IumeBapenne B aBeHaauatunepcTHo kumike. CTpyKTypHble H  (PYHKIIMOHAIHHBIC
0COOCHHOCTH MeMOpaHHOTO nuineBapeHus. [IumeBapenne B Tomel U MOAB3AOMIHON KHUIITKAX.
BcaceiBanne B murieBapuTeNnbHON cucteme. DYHKIIMK TOJCTOM KWUIIKH. Mukpodiopa u ee
poJib B Tpolleccax >KU3HENEITENbHOCTH. JBUTaTelbHAsi aKTUBHOCTh OPraHOB KEIYJOYHO-
KHUIIIEYHOTO TpakTa. bynbOapHbie, THMOTAJTaMUYECKHEe W KOPKOBBIC IICHTPHI, MPUHUMAIOIINE
Y4aCTHE B PETYJISALNHU MUIIEBAPEHHUS], BCACBIBAHUS U MOTOPUKH KETYTOYHO-KUILIEYHOT'O TPAKTA.
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6.11 O6men BemecTB M YHepruu. Pusnosioruss nuranus. Oo1Iee TpeaAcTaBIeHUE 00
oOMeHe U crerudUuIeckoM CHHTE3e OeIKOB, )KUPOB M YIJIEBOJAOB B opraHu3zMe. OOMEH BOJIbI.
Musnepanbablii 00MeH. OcHOBHOM W pabounii oomeH. duznojornueckas KaJOpUMETPHS.
JpixatenbHplii kKodpdunmredT u ero 3HadueHWe CyTOUHBIE, CE30HHBIE M OSKOJOTHYECKHE
MU3MEHEHUs] OCHOBHOTO OOMEHa y IIPEeACTaBUTENICH pa3HbIX BUIOB Oprann3MoB. OOMEH SHEpPruu
u pasmep tena. [IpaBuiio PyOuepa. ITumeBbie u nutarenbHbie BemecTBa. Hopmbl mutaHus.

6.12 duszuojorusi MOYEBBUICJIUTEILHOH CHCTEMBI. OBOJIIONUSA BbBIIECIUTEILHBIX
cucteM y JXHBOTHBIX. CTpoeHHE TOYkHM MIleKomuTaromero. Hedpon kak QyHKIIMOHATHHAS
equHUIA MOYKU. OCHOBHBIE TPOIIECCHI, MPOTEKAMONINE B MOYKE: KIyOOUKOBas (PHIBTpAIns,
peabcopOIusi, KaHamblleBas cekpenus. Mexanu3m oOpa3oBaHus nepBUYHOM Mouu. [Ipormecch
CEKpEIMN W AKCKPEIMH B MOYEYHBIX KaHabilax. OOpa3oBaHWe KOHEYHOW MOYH, €€ COCTaB U
CBOMCTBAa. MexXaHU3MBI PETYJSIUN JIEATeILHOCTH ToueK. BreimenurenbHas (QyHKIUAS KOXH,
JIETKUX, KETYI0YHO-KUIIIEYHOTO TPaKTa.

Tema 7 UHTET'PATUBHAMA AEATEJIBHOCTDb OPI'TAHU3MA

7.1 Cencopuble cucrembl. CiiyxoBOM, BeCTHOYJASIPHBIA aHaau3aTopbl. CTpyKTypa
ananu3aropa no W.II. TlaBnoBy (mepudepuueckuii, MPOBOJIHUKOBBIM U KOPKOBBIM OTJEIIBI).
Cencopnsle cucreMsl. [IoHATHE 0 penenTopax, opraHax 4yBCTB. AfanTanus pelenTopoB.

CnyxoBoil  anamuzatop. DoOHOpEUEeNnTOpbl, NPOBOAALNIME NYTH HU  KOPKOBOE
npenctaBuTensCTBO.  Ctpoenue ymutku. Opran  Kopru. IlpencraBiennss o MexaHH3ME
BOCIIPUATHS YaCTOTHI U NHTEHCUBHOCTH 3BYKA.

BectuOynsipHbIi  aHANM3aTOp: PEUENTOPHbINA, NPOBOJHUKOBBIA M KOPKOBBIM OTIEN.
Oco0eHHOCTH peleniuy MOJIOKEHUST Tella B MPOCTPAHCTBE M yCKopeHui. Poib B perynsuuu
TIBYDKEHUI TJ1a3.

7.2 3puTesibHbI, BKYCOBOI, 000HATEIbHbIH AHAJIU3ATOPbI. 3PUTEIIbHBIN aHAIU3ATOP.
I'na3, ero crpoenne u pynkuus. Octpora 3peHusi. buHokynsipHoe 3peHue. Tunbl ABUKEHUN
ria3. @oTopenenTopel U TPeoOpa3oBaHUE CBETOBOM HHEPIrUM B DIEKTPUUYECKUA CHUTHAIL
CrpoeHue HEpBHOW ceTH ceT4aTKU. [IpOBOJHHUKOBBIA M KOPKOBBIM OTHAENBI 3PUTEIBHOTO
aHanu3aropa. IIpencrasiieHnss 0 MEXaHM3MAaX LIBETHOTO 3PEHMUS.

CtpykTypHble ¥ (YHKIIMOHAIBHBIE OCOOEHHOCTH BKYCOBOTO U OOOHSATEIHHOTO
aHanu3aTtopoB. KieTouHble MEXaHU3MbI BKYCOBOUW M OOOHSITEIIbHON PEIICTIIIHH.

Tema 8 PE®JIEKC - OCHOBHASI ®OPMA HEPBHOM JESATEJBHOCTHU

8.1 Ilonsitue 0 BpoxkaeHHOM (0e3yciioBHOM) peduiekce. Kiaccudukaiys 0€3yCIIOBHBIX
pediiekcoB. UHCTUHKTHI.

8.2 YcaoBHblii peduiexkc. Knaccudukanus ycnoBHbIX peduiekcoB. TopmokeHue
YCIOBHBIX peduiekcoB, ero Buabl. COHHOE TOPMOKEHHE. IieKTposHuedanorpaduyeckas
XapaKTepUCTHKA CHA. | UTIOTe3bI 0 OMOIOTHYECKOM U (PU3HOTOTHYECKOM 3HAYCHUH CHA.

Tema 9 TUIIBI BBICIHEX JESATEJBHOCTH YEJIOBEKA M JKUBOTHBIX

9.1 CgoiicTBa HepBHBIX mnpoueccoB. Cuia, ypaBHOBEIICHHOCTh M TOJBMXHOCTH —
rJIaBHEE CBOWCTBAa HEPBHBIX TporeccoB. Kiaccudukaius THUNIOB BBICIICH HEPBHOU
NEeATEIbHOCTH )KUBOTHBIX U yenoseka no W.II. [Tasnosy.

9.2 Bropas curhHaigbHas cucrema. llepBas u BTOpas CUTHAJIBHBIE CHCTEMBI,
xapakrepuctuka. Ocobennoctu TunoB BH/ uenoseka.

9.3 IlamsaTh. CoBpeMEHHbIE TPEICTABICHUS O BUJIAX U MEXaHU3MaX MaMsITH.
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BOITPOCBI
JJIS1 BCTYIIUTEJIBbHOI0 IK3aMeHa

MO CNeuuaJbHOCTH YIJy0JeHHOro Bhiciiero oopasopanus 7-06-0511-01 «buosiorusi»
Ha 2026-2027 y4eOHbIH 1o/

PA3JAEJI 1 BOTAHUKA

1 TloGer. Ilonstue o mobere. Ilouka kak 3ayaTouHblii mobOer. CTpoeHue u
knaccupukanus novyek. CTpoeHHe KOHyca HapacTaHusi nooera. dopMupoBaHUE, CTPOECHUE,
KJ1accuguKaIus mooeros.

2 OO0pazoBaTeibHble M TMOKPOBHbIE TKaHWU. [IpuHIMNIBI KiIacCUpUKAIMU TKaHEH.
Anaromo-mopdosiorndueckue U GyHKIMOHATbHbIE 0COOCHHOCTH TKaHEH.

3 Kopens. Omnpenenenue noHATUsS KopeHb. CTpoeHHE KOHYyca HapacTaHUsi KOPHS.
®opMHUpOBaHUE NTEPBUYHON aHATOMUYECKOM CTPYKTYpbl. BTOprdHOE aHATOMHYECKOE CTPOCHUE
kopHsa. OOpaszoBaHue KopHeBoW cuctembl. Kitaccudukanus KopHeBbIX cuctem. CumOno3
KOpHSL.

4 Jluct — OokoBoil opraH moOera. Mopdoisiornueckas XapaKTepUCTHUKAa IMPOCTBIX H
CJIOXHBIX JIHCThEB. JIncTopacmnonoxxkeHne. AHATOMHUYECKOE CTPOCHHE JUCTHEB JBYAOJbHBIX,
OJTHOAOJIBHBIX W TOJOCEMEHHBIX pacTeHuid. DOpMUPOBAHUE MPOBOMASIICH CHUCTEMBI JIKCTA.
JKunkoBaHue nucTa.

5 Ilonsarue o mnoae. Passutue u ctpoenue mioaa. IlpunHnun kinaccudukanuy mioaos.
Mopdonoruueckoe pasHooOpazue M XapakTEpPUCTUKA CYXMX M COYHBIX  IUIOJOB.
[IpucnocoOieHne ceMsiH U MIOI0B K PaclpoCTPaHEHHUIO.

6 OOumil 1aH crpoeHus nBeTka. OKOJIOIBETHHUK: MOHATHS 00 OKOJIOIBETHHKE,
(GyHKIIUM, CTPOEHUE, TUITBI OKOJIOLBETHHUKA.

7 Mexannueckue TKaHu. [lonoxkenue B Tenme pacteHus, 3HaueHue. Kimaccudukaims.
OTnuuuTenbHble OCOOCHHOCTHM KOJUIEHXUMBI U CKIEpeHXUMbl. OCOOEHHOCTH CTPOECHHS
BOJIOKOH U CKJIEpEU].

8 CouBeTHsi: 0COOEHHOCTH CTPOCHHMS, KIacCU(PUKALMSL, OMOJIOTMYECKOE 3HAUCHHE.

9 Amngpomeii: mnonaThe 00 aHapolee, TUNBI aHapores. Mopdoioruyeckoe u
AHATOMUYECKOE CTPOCHHE THIYMHKH. XapaKTEPUCTHUKAa TMPOLECCOB, MPOUCXOASIIMX B
MbUIBLIEBBIX Kamepax. CTpOeHUE MbUIbLIBI.

10 T'mHene#i: MOHATHE O TMHEIEE, TUIIhI TMHEIEs, ABOJIIOIUS THHElesA. buonornueckoe
3HAYECHHUE 3aBS3H. XapaKTEPUCTHKAa MPOLECCOB, MPOUCXOMAUMX B cemsanodyke. CTpoeHue
TUITAYHOTO 3apPOJIBIIIEBOrO MEIIKA.

11 Bakyomun. OOpa3oBanue, CcTpoeHHe, (QYHKIMH, UW3MEHEHHE B  IpoIecce
KU3ZHEJIEATEIbHOCTH.

12 O6mias xapaktepuctuka kcuiaemsl. J{uddepennmanms nepBUYHON KCHIIEMBI, IPOTO- U
MeTakcuiema. O6pa3oBaHNEe U CTPOCHHE BTOPUYHONU KCUIIEMBI.

13 O6mias xapakrepuctuka ¢uosmel. Juddepennnanns nepBuuHoi (ao3Mbl, IPOTO- U
Metadiaodma. OO6pa3zoBaHUE U CTAPEHUE BTOPUIHOU (PIIOIMBL.

14 VcnoBus npopacTtaHusi CeMsiH, MOHATHE O PACTEHMSIX C HAJ3EMHBIM U TMOA3EMHBIM
TUIIOM TIpopacTaHusi. DopMUpOBaHUE MPOPOCTKOB Y ABYIOIBHBIX U OJTHOAOJIBHBIX PACTEHHIA.

15 Mopdonoruueckas xapaktepuctuka crebns. [leppuuHas u  BTOpUYHAS
aHaTOMHYEecKasi CTpyKTypa cte0ss. OyHKIuu.
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16 Knacc JluctocreOenbubie Mxu (Bryopsida). [enenne na moakiaccel Sphagnidae,
Andreaeidae, Bryidae. XapakrepHble OCOOCHHOCTH CTpOEHHS ramerodura U cropodura,
3HAYCHHUE, MPEICTABUTECIIH.

17 Otnen XBomeBuaneie (Eguisetophyta). Knace xBomessie (Eguisetopsida.) Oomras
XapaKTepucTHKa, kiaccudukanus. [luki pasputus xBoria nojesoro (Eguisetum arvense).

18 Kuacc IlamoporHukooOpasusie (Polypodiopsida). XapakrtepHble O0COOCHHOCTH.
[Moaxnacc IMomunoauuasl (Polypodiidae). OcobennocTr cTpoeHus criopoduTa U ramMmerodura.
[peacraButenu, UX pacpoCTPaHECHHE U 3HAYCHUE.

19 Tonmkmacc Panmynkymuaer (Ranunculidae). IIpeoGmamanue TpaBsiHECTBIX (HOpPM.
[Topsimox  JlrotukoreTHele (Ranunculales): cemeiictBo JlrotukoBeie (Ranunculaceae).
[Topsimox MakonBetHbie (Papaverales): cemetictBo MakoBbie (Papaveraceae).

20 TIlomkmacc Kapwodmmmaer (Caryophyllidae), mopsitok I'BO3IHMKOIBETHBIC
(Caryophyllales), cemeiictBo I'Bozmumunsie (Caryophyllaceae), mopsmok I'pedunxonBeTHBIC
(Polygonales): cemetictBo I'peunxossie (Polygonaceae).

21 Tloaxmacc Posuzapr (Rosidae); mopsimok PozorsetHbie (Rosales): cemeiictBo Po3oBbie
(Rosaceae); nopsinok booosoreeTHbie (Fabales): cemeiictBo boborrie (Fabaceae).

22. IMoaxnace Acrepunsl (Asteridae). ITopsmok Actporsetrbie (Asterales): cemeiicTBo
CrnoxnonpeTHbie, win ActpoBbie (Compositae, Asteraceae). Ilopsok 30HTHKOIIBETHBIC
(Umbelliflorae); cemeiicto 3onTrunsie win Cenbaeperinsie (Umbelliferae, Apiaceae).

23 Tloxmknmacc Jlmmmmmer (Liliidae), mopsnox Jlunmeuserneie (Liliales): cemeticTBo
Jlunerineie  (Liliaceae); mopsmox OpxwmumonBetHele (Orchidae): cemeiictBo OpxwuaHbIe
(Orchidaceae).

24 Tonknacc Namamenuauaer (Hamamelididae). TIpeodnamanne aHeMOPHIBHBIX (HOPM.
[Topsimokx Bykousernsie (Fagales): cemerictBo bykoBbie (Fagaceae); mopsiok bepe3onBeTHbie
(Betylales): cemeiictBo bepesosrie (Betylaceae).

25 Tonknace Jumnenmunsr (Dilleniidae). Ilopsmox TeikBouserHsie (Cucurbitales):
cemetictBo TrikBennbie (Cucurbitaceae); mopsimox Kamepcorsernsie (Capparales): cemeiictso
Kpecrongernnie nin Kanycrusie (Cruciferae, Brassicaceae).

26  Tlopsnox  SlcHotkorBetHbie  (Lamiales):  cemeiictBa ~ HopuuHuKOBBIC
(Scrophulariaceae),  I'yoouserneie, wiu  SlcHotkoBeie  (Labiatae, Lamiaceae).
Jnarnoctuueckue nprusHaku HOpUuHUKOBBIX U SICHOTKOBBIX.

27 ®OnopuctTudeckuil coctaB (UTOIIEHO3a — OCHOBHOM MpPU3HAK, OTPAXKAIOIIUNA BCE
(dhaxTopsl ero popMupoBaHUs U PYHKIIMOHUPOBAHUS KaK OMOJIOrMYECKON CHUCTEMBI.

28 Knacc [IBynonbHbie. Obmas xapakrepuctuka. [Ipoucxoxnenrue. OCHOBHBIE pa3andus
IBYIOJIBHBIX U OJHOIOIBHBIX PACTCHHIA.

29 TMoakmace Kommenuuuasr (Commelinidae). Tlopsaok ocokornsetHbie (Cyperales);
nopsiiok MstiukonBetHbie (Poales). Xapakrepuctuka. [IpencraBureny.

30 TMomknmacc Amucmaruasl (Alismatidae). IMopsmok cycakonBerHbsie (Butomales);
nopsiiok  yactyxonpetHeie (Alismatales); mopsimox Bomokpaconsernsie (Hydrocharitales).
Xapakrepuctuka. [IpencraBureny.

PA3JEJI 2 300J10TUA
31 Capkoposbie. OOIMe MPU3HAKK OpPTraHU3aIlMM CAPKOJIOBBIX Ha mpumepe Amoeba
proteus. Kumeunsie ameObl. OTIMYUTENbHBIE MPU3HAKU W LMK PA3BUTHUSL JTU3ECHTEPUHHOMN
ameOBbl.
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32  Kryrukonocupl. OOume 4epThl OpraHu3aluu KryTukoHocueB. CTpoeHue
KT'YTUKOHOCIIEB Ha TMpUMEpe O3BrJeHbl. boJe3HEeTBOpHBIE KTyTHKOHOCIHBI (TPUITAHOCOMBI,
JeUIIMaHuy, JIMOJIMUA, TPUXOMOHAJbI) U CTENEHb WX OMACHOCTU IJisi KU3HU U 3J0POBBS
YEJI0BEKA.

33 Tun [lepennexkomruiekcHbie. OCOOEHHOCTU CTPOEHUS criopo3ouTa. LIukiel pa3BuTHs
pa3NUYHBIX TPEJICTABUTENICH TEPEIHEKOMIUIEKCHBIX (TperapvHa, sHMepHs, TOKCOILIa3Ma,
MaJIIPUAHBIN T1JIa3MOJIHI ).

34 Tun Wudy3opun. OcoOEHHOCTH OpraHU3alUy PECHUYHBIX WH(PY30pUi Ha TpUMepe
Paramecium caudatum. Konstoramus uHGY30pHid.

35 Knacc Cuudounnsie. OCOOCHHOCTH CTPOCHHA, PA3MHOXKEHUS U  Pa3BUTHUS
CIU(pOUTHBIX Ha IPUMEPE ayPEITHH.

36 Kmacc Kopamnoeie monumbel. OCHOBHBIE UYepThl OpraHu3anuu kiacca. OTindus
KOPAJUIOBBIX MTOJIUIOB OT THAPOUJIHBIX. BOCEMH- U MIECTUITYyYEBbIE KOPATIJIOBBIE MTOJIUTIHI.

37 Tun Ilnockue wuyepBu. Kinacc Cocanbmuku. OcCOOEHHOCTHM CTpPOEHHUs Tela
JMTeHETUYCCKUX COCANIBIIIMKOB Ha mpumepe Fasciola hepatica. Ilpumepbl mapa3uTHYecKux
COCAJIBIIIUKOB.

38 Kiacc Jlentounsle yepBu. OCOOEHHOCTH CTPOEHUS JICHTOYHBIX YEpPBEW B CBS3H C
napasuTHUECKUM oOpa3oM ku3HU. [Ipumepbl mapa3uToB yelloBeKa: LEMHU U JieHTenbl. [uki
Pa3BUTHUS CBUHOTO LEIHS.

39 Tun Kpyribie yepBu. OCOOCHHOCTH CTPOCHHSI KPYIJIBIX 4YepBEed Ha NpuMepe
ackapuzpl. llomocts Tena. Ilpumepsl mapa3suTUYECKUX HEMATOJ: ACKapHbI, BIIACOIJIABHI,
OCTpHIIbI, AHKUJIOCTOMBI, PUIIITA, TOKCOKapa cOOayb4.

40 Tun Konbuateie yepBu. Kmacc MuorometunkoBbie. OCOOEHHOCTH OpraHu3aluu
MHOTOLIETUHKOBBIX 4YepBed Ha mpumepe Hepeuca. Cuasguue U NOJ3aroUIMe MPeICTABUTETU
MOJIUXET.

41 Ioarun Pakoo6pa3zubie. Knacc Bricime paku. BHeliHee cTpoeHre pakooOpa3HbIX Ha
npumepe peyHoro paka. OCHOBHBIE BUJIbI TMUUHOK MOPCKUX PakoOOpa3HBIX.

42 Tlogrun XemunepoBsie. Kiacc Ilaykoobpasznsie. OcCoOOCHHOCTH BHEIIHETO U
BHyTpeHHero crpoeHusi [laykooOpa3Hblx Ha mpumMepe nayka-kpectoBuka. [IpeacraBurenu
OCHOBHBIX 0TpsiA0B [1aykooOpa3HbIX.

43 Hanknacc Hacexkombie. OcoOEHHOCTH BHENIHETO ¥ BHYTPEHHETO CTPOCHUS
HAaCEKOMBIX Ha IIPUMEPE MANCKOI0 KyKa.

44 Metamopdo3 HaceKOMbIX. buonornueckoe 3HaueHue wmetamopdo3a. Bums
MeraMmopdo3a HaceKOMbIX. OCHOBHBIE OTPSIbl HACEKOMBIX C Pa3HBIM TUIIOM MeTamopdo3a.

45 Knacc bproxonorue moiuttocku. [losiBlieHre HapyKHOTO CKelleTa B BUAE PAKOBUHBI U
MaHTUHHON 1ojocTh. OCOOEHHOCTH PAa3MHOKEHHUS U Pa3BUTHUSL OPIOXOHOTHUX MOJUIFOCKOB, MX
CHUCTEMaTHUYECKUI 0030p.

46 Knacc JIByctBopuarbie MOJUTIOCKH. OCOOEHHOCTU CTPOEHUS Tella ABYCTBOpPYATHIX B
CBA3UM C pEAyKIHMell royioBHOro ortnaena. [lumeBapurenbHass M JbIXaTelbHas CUCTEMaA
IBYCTBOpYaTHIX. PasMHO€eHHE NByCTBOpUATHIX. JleJieHne Kilacca Ha OTPSIbI.

47 Knacc I'onoBonorue mosutrocku. OcoOeHHOoCTH opranu3anuu. [[puHIUIIbI AeeHus Ha
noakiaccsl Hayrunua u Koneouner B 3aBUCUMOCTH OT OCOOCHHOCTEH CTPOCHUS. Y CII0KHEHUE
MTOBEJEHUS TOJIOBOHOTMX B CBSI3U C PA3BUTHEM HEPBHON CHUCTEMBI.

48 Tun Urnokoxue. OCOOEHHOCTH OpraHU3aIK UTTIOKOXKHUX. BUION3MEHEHHS TIeJI0Ma Y
UTJIOKOXKUX.
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49 Jlenenne tuma Mriokoxue Ha KJIACChI M UX MPEIACTABUTENU. Pa3BUTHE HTIOKOXKHX.
Tumpl TMYNHOK WTITOKOXKHUX B 3aBUCUMOCTH OT TPUHAJICKHOCTH K ONPEACIEHHOMY Kiaccy.

50 Tun Chordata (XopaoBbie). O01mas XxapakTepUCTHKA, YEPThl OTIIMYHMS M CXOJCTBA C
NPEICTABUTEIISIMUA APYTUX TPYIII KUBOTHBIX. J[eTIeHre Ha TTOITUTIBL.

51 Tloarunm Tunicata (OOosounuku, win JlnduHOYHOXOPAOBKIC). JleneHue
JTUYUHOYHOXOPIOBBIX Ha KJIACCHI, UX OTIIMYUTEIBHBIE 0COOCHHOCTH.

52 Toxtun Acrania (becuepemntpie). OCOOCHHOCTH BHEIIHETO U BHYTPEHHETO CTPOCHHUS
nannerauka (Branchiostoma lanceolatum).

53 IMoxrun Vertebrata (ITo3BoHouHbIe). OO0IIas XapaKTePUCTHKA, JACIICHUE Ha pa3JIeibl,
HAJKJIAcChl, KJIacchl W Mopdodu3noornyecKkue Tpymmbl Anamnia (IepBHYHOBOJIHBIC) |
Amniota (mepBUYHOHA3EMHEIE).

54 Pasznmen Agnata (becuemoctabie). Kiace Cyclostomata (Kpyriiopotsie). OcobeHHOCTH
OpraHU3aIHH Lampetra  fluviatilis  (Munorm  peuHoi). [Ipucrocobnenuss
HKTOMAPA3ZUTUICCKOMY 00pa3y KU3HH.

55 Kmacc Chondrichthyes (XpsiueBbie pbiObl). OCOOCHHOCTH OpPTaHU3ALUU XPSIIEBBIX
pBIO Ha mpuMepe akyJbl Komoder (Squalus acanthias). OcHoBHBIE TPEACTABUTENN XPSIIEBBIX
pHIO.

56 Haaxmacc Osteichthyes (Koctabie pbi0b1). OCOOCHHOCTH OpraHU3alMi KOCTHBIX PBIO
Ha npuMepe okyHs peunoro (Perca fluviatilis). MaccoBsie u oxpaHsiembie BHIbI pbi0 benapycu.

57 Knacc Amphibia (3emaoBonmHbIe, M AMm@uoOum). OcoOEHHOCTH OpraHU3aluk Ha
npuMepe JIrymkd TpaesHoM (Rana temporaria). MaccoBele W OXpaHsSEMBIC BHIbI
36MHOBOJHBIX benapycu.

58 Knacc Reptilia (ITpecmbikaromuecs, wim Pentimmn). OcCOOCHHOCTH OpraHu3aluy Ha
npuMepe smepuisl - npbiTkoi  (Lacerta  agilis).  MaccoBeie u OXpaHsieMble  BUJIBI
npecmbikaromumxcs bemapycu.

59 Knacc Aves (IItuipl). OCOOEHHOCTH OpraHM3alUMy Ha MpUMeEpe Toiy0st CHU30TO0
(Columba livia). I3meHeHus B OpraHu3aivy NTHII, CBI3aHHbBIE C TOJETOM.

60 Kmacc Mammalia (Minekonutaromue). OOmas XapakTepucTHKa — Kjacca,
OTJIMYUTEITHHBIE OCOOCHHOCTH OpPraHU3allii MIICKOITATAIOITHX.

PA3JIEJI 3 ®U3NOJIOT' YA YEJIOBEKA N )KNBOTHbBIX

61 DOyHKIMM OpraHu3Ma YEJIOBEKA M JKUBOTHBIX. DYHKIMOHAIbHAA CUCTEMA, MOHSATHS
¢busmnonornyeckast PyHKIUS 1 MEXaHU3M PETYIISLUU.

62 ®uznonorusi HepBHOUM TkaHU. B0o30yx/eHne U TOPMOKEHHE KIETOK HEPBHOW TKAHH.
HepaHbiit Mexanu3m nepenaun curnaina. [lonarue HepBHas Tyra, HEpBHOE KOJbIO, pedekc.

63 @u3noJOTHs LEHTPAIBHOW HEPBHOW cuUCTeMBbl. @OU3HOJOTHS CTBOJIA MO3Tra.
O yHKIMOHAIbHASA OPTraHU3aLNs KOPbI MO3KEUKA.

64 @®uznonorus CIMHHOIO MO3ra 4eJOBEKAa: HEPBHBIE LEHTPBI, MPOBOIAIIME MYTH,
COMATUYECKUE U BEreTaTUBHBIC PEQIICKCHI.

65 @uznonoruss aBTOHOMHOM HEpPBHOW cHCTeMbl. @DOYHKIMOHAIBHAS CTPYKTypa
ABTOHOMHOW (BEreTaTUBHOW) HEPBHOW CHCTEMbI. BHUIBI W HEpPBHBIE IIEHTPHl BErETATUBHBIX

pedirekcos.
66 ®Ou3nonorus HAOKPUHHON cucTeMbl. MeXaHU3M 1eMCTBUSI TOPMOHOB. DHAOKPUHHBIE
dbyHKIIUN rurnoTajgamyca. ['unoTtanamo-HelporunoduzapHas u TUIIOTaIaMo-

age”HorunogusapHas cucrembl. DyHkiuu runodusa u snudusa.
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67 ®duszunonorust MpleyHoN TkaHU. CTPyKTypa MBIIIEYHBIX BOJIOKOH. PaboTa ™Mb,
Teranyc.

68 ®usmnosiorusi ABWKEHUS. DyHKIHMOHAIbHAS CTPYKTypa IBUTaTEIbHOW E€IUHUIIBL.
@opMHUpPOBaHUE MTPOTPAMMBI IBHKEHUSI.

69 ®usznonorusi cuctemMbl KpoBooOparieHus. Ouznonorus cepaia, CepACUHbI MUK U
peructpanus sJeKkTpuyeckux mpoieccoB B cepane (OKI). DkcrtpakapauanbHas perymsius
GbyHKIIUU cepara.

70 I'pynnel kpoBu. AHTUTeHHast cuctema rpynn kpoBu ABO. Onpenenenue rpynnoBoi
MPUHAAJIEKHOCTH. AHTUT€HBI CUCTEMBI PE3YC.

71 3akonbl reMoguHaMuKi. COCyAUCTBIA TOHYC, apTepHalibHOE AaBieHue. HepBHblE n
IrYMOpaJIbHbIE MEXaHU3MBbI PETYIIALNHN APTEPUATBHOTO JTABJICHUS.

72 ®u3nonorus IbIXaHUS: CYIIHOCTb M CTaauM JbixaHus. [lapamerpel, 00ObeMbl U
€MKOCTH BHEILIHETO JIbIXaHHUS.

73 ®usmnosiorust cucteMbl nuuieBapeHus. [lnmeBoe mnoseneHue, OUIYLIEHUS rosiofa U
HaceleHus. [InmeBapeHne B pOTOBOM MOJOCTH W keinyake. lluimeBapeHre B TOHKOH M
TOJICTOM KHUILKE.

74 ®uzuonoruss oOMeHa BeleCTB U »Hepruu. dU3HONOrMUecKue OCHOBBI OOMEHa
SHEPruv B OpraHU3Me 4YesloBeKa U KUBOTHBIX. IIpaBuno mosepxHoctu (PyOHnepa). Ilonsrus
OCHOBHOM U pabounii oOMeH. MexaHu3M peryJsiluu TEII000MEHa B OpraHu3Me.

75 ®uznonorusi cucteMbl BeleneHuss. MopdodyHkroHanpHas opranusanus HepoHa,
nodevyHas puibTpanus, peadcopOuus U cekpenns. MexaHusMm peryasiuuid GyHKIUU MOYeK

76 Teopus mmmyHutera. [loHATHE O KIETOYHOM M T'yMOPaJbHOM MMMYHHTETE. BHIbI
ryMOpPaJIbHOTO UIMMYHHUTETA. BakIUHBI.

77 CrpykTypHO-(DYHKIIMOHATbHAS OpTaHW3alMsl aBTOHOMHOW HEPBHOW CHCTEMBI.
HepBHble 1IEeHTpHI ¥ peIEKTOPHBIE TyTH CUMIIATHYECKOTO U MapacCuMIIATUYECKOTO OTAEIIOB.

78 @uU3MOJOTHS CEHCOPHBIX cHCTEM. [IOHSATHME CEHCOpHas CHCTEMa, OpraH 4yBCTBa,
aHanu3arop. PyHKIMOHAIbHAS OpraHu3alys aHAIN3aTopoB. IIoHITHS penenTop, penenTopHbII
MOTEHIM A, PELIENTUBHOE IOJIE.

79 ®Ou3MOJIOTUsl 3pUTEIBHOIO aHAIM3aTOPA: PELENTOPhI, TPOBOJIHUKOBBIA U KOPKOBBIN
otzensl. [lone 3peHnst, akkoMOIaLHsL.

80 ®uzmosiorusi cryxoBoro aHanuzatopa. [[IOHSITHS 3ByK, HHTEHCUBHOCTH (CHJia) 3BYKa,
aOCOMIOTHBIN TOpOr ciblUMocTH. MopdodyHKIIMOHAIbHAS OpraHu3aIlis OpraHa Cciyxa.
MexaHu3M 3ByKOBOCIPHSITHS

81 @yHKUMOHANbHAs OpraHU3alMs BeCTUOYIApHOTO aHanu3aropa. CraTudyeckue u
CTATOKMHETUYECKUE PEPIIEKCHI.

82 ®duznonorus 00OHATEIBLHOTO aHAIU3aTOPA: PELIENTOPBI, IPOBOIHUKOBBIA U KOPKOBBIN
OTJIEJIBI.

83 ®Ou3HnoJIOTUs KOKHBIX aHATU3ATOPOB U HUHTEPOPELETILINS.

84 besycioBHO-pedieKTOpHAs eITeNbHOCTh opranusma. Kinaccudukamus BpoKIeHHBIX
(pedriexTopHBIX) (hOpM MTOBEAEHUS: TAKCUCHI, 0€3yCIOBHBIE PEQIICKCHI 1 HUHCTUHKTHI. [IpocThie
U CJIOXKHBIE O0e3ycnoBHBIE pediiekchl. Pediekchl HOBOPOXKICHHBIX.

85 VYcinoBHO-pedIeKTOpHAS NIeATeNbHOCTh. KiacCM4yeckue yCIOBHBIE PEQIICKCHI.
Bpemennast cBsi3b, craauu (OpPMHpPOBAaHUS YCIOBHOTO pediekca. YcioBHbIe pediieKkch
BTOPOTO TUIA. Y CIOBHBIC PedIIEKCHI BBICIIETO MOpsaAKa. JIMHAMHUYeCcKuil CTEpeOoTHII.

86 dusmonorus Tpyaa. OnpenencHus MOHATUSA U BUIBI pabOTOCIIOCOOHOCTH, (HAaKTOPHI,
BJIMSIOIIKE HA PA0OTOCTIOCOOHOCTb.
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87 CTpyKTypHO-(DYHKIIMOHAJIbHBIE OCHOBBI MaMATU. Teopuu mnamsTH, Kiaccudukaius
BUJIOB MaMsTH. JTanbl GOpMHpOBaHUA mamsTH. JloNroBpeMeHHass MaMsATh U MEXaHU3MBbI €€
KOHCOJUIanu. 3a0bIBaHUE.

88 Tumbl BhICIICH HEPBHOU JEATEIHLHOCTH YEIOBEKA U )KUBOTHBIX.

89 ®wuszuonorusi cozHanus. lIpobnema co3HaHus B coBpeMeHHOU Hayke. dDeHoMeH
cyobekTuBHOrO Bocmpusitua. Cucrema co3HatenbHoro Bocmpustusi B KBII. Paccynounoe u
00pa3Hoe MBIIIICHHE (OTIepallMOHHOE CO3HAHUE).

90 ®u3noNoruuecKue MEXaHU3Mbl CHa. DJIEKTPUUYECKasi aKTUBHOCTh MO3ra B COCTOSIHUU
6oapctBoBanus u cHa. ConHOoe TOopMOkeHHe. Da3bl cHa. MennenHbiit coH. IlapamokcanbHbri
COH.

JlonieHT Kadeapsl 6Monoruu, K.0.H, TOIEHT A.B. I'ynakos

Crapiuii npenojaBarenb kKadeapbl OMoIoruu J1.B. IToTanos



