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MporpamMmma BCTyNnUMTENbLHOro UCNbITaHWUA ANA NOCTYNaloWMX B MarucTpaTypy no HanpaBneHuto
06.04.01 Buonorus

1. Hayku o 6buonormyeckom MHoroobpasum

Mwukpob6uonorus

Mpeometr © 3agaunm mMmukpobuonormm, ee MeCTO B COBpeMeHHOW Ouonorun. 3HadeHue
MUWKPOOPraHM3moB B NPUPOAHbLIX MpoLeccax, BoTeXHONOrMn 1 34paBooOXpPaHEHUN.

Wctopuss passutua mukpodbuonorun. Ponb J1. lactepa B CTaHOBRNEHUN MUKPOGMONOrnn.
3HayeHne pabor P. Koxa, A ®nemuHra. OCHOBHble HanpaBfeHuUst pPas3BUTUS COBPEMEHHOW
Mukpobunonorun. MeToabl MUKPOBUONOrMYECKUX NCCReaoBaHNN.

Cuctematika MWKpooOpraHnsmoB. [lpokapmoTel W 3ykapuoTbl. Bupycel, aybaktepum u
apxebakTtepun.

KpaTkas xapakrtepuctuka rpmbos, BOAOPOCHeNn, MPOCTENLLNX.

Mopdonorusi, CTpoeHne 1 passutTue MMKPoopraHuamMoB. MuKpockonuyeckue MeToabl U3yveHus
MWKPOOPraHM3MOB: CBETOBAsA M 3MEKTPOHHAs MUKpockonus. CTpoeHne, XMMUYeCKUn cocTaB U yHKLNK
OTAENbHbIX KOMMOHEHTOB KNETOK MUKPOOPraHW3MOB: CrM3NCTble 0BOMOYKK, Kancynbl U Yexnbl. XKryTuku,
UX pacnonoXeHue, opraHnsaumns, MexaHn3mbl ABUXEHUS.

KnetoyHas membpaHa, sgepHbin annapaT. Pubocomsbl, Bakyonu. 3anacHble BellecTsa 1 gpyrue
KNeTOYHble BKIOYEHMS.

Cnocobbl  pasmMHOXEHUs  MUKpoopraHuMamoB, AuddepeHumpoBka. Luknbl  passutua  wu
pasMHOXeHNe.

KynbTuBrvpoBaHue MUKpoopraHuaMoB. MeToabl MOMydYeHUs YUCTbIX KYNbTyp, WX 3HA4YeHue.
MutaTenbHble cpedbl, WX CcOCTaB M u3anyeckoe cocTosiHue. [loBepxHOCTHOEe W rnybuHHOe
KynbTuBMpoBaHne. PoCT MWUKpPOOPraHM3mMoB, 3aKOHOMEPHOCTW pocTa YmMCTbIX KynbTyp. Kpueasi pocta,
ocobeHHOCTH oTAenbHbIX da3. CUHXPOHHbIE KyNbTypbl: CNOCOOLI MOMYyYEHNS 1 3HAYeHMe.

BrnunsHune dusnyecknx n xuMmyeckmx akTopoB Ha MUKPOOPraHuambl: paguauus, Temnepartypa.
Memxpodmnbl, Mesodunsl n Tepmodunel. OcmoTudeckoe gasneHue, ocmodunsl, ranogunsl. Cnocobbl
ocMoperynsaumm.

OTHOWeHMe MUKPOOPraHU3mMoB K Kucropody: aHaspobbl u aspobbl. 3HadeHne pH ans
MUWKPOOPraHU3moB: aunaodunbl, HenTpodunsl 1 ankanodunel. AHTUBMOTUKW. MyTareHbl.

[MWTaHve MWKPOOPraHW3MOB: TUMbl NUTAHUA, OTOTPOUS N XeMoTpodus; aBTOTPOPUSA WU
xemoTpacdus; meToTpodbl U aykcoTpodbl. MornowexHre BewecTs KneTkamu: aAnddysns u TpaHCHopT.
OHO0- N 3K30LUUTO3.

MeTabonusm. OHepreTnyeckume npoueccbl M cnocobbl obecnedeHns wux 3sHeprnen. Poto- wu
XEeMOCUHTEe3. XapakTepuctuka npoueccoB OpoxeHusi, aspobHoe W  aHaspobHoe AblxaHue.
Mcnonb3oBaHue cBETOBOM 3Hepruu (poTtocnHTes).

Xapakrtepuctmka OUOCMHTETUYECKMX MNPOLECCOB. ACCUMWUMALKSA YINEKUCNOTbl aBToOTpodamum,
dopmanbgurnga metunotrpodamu. 3HayeHne umkna TpuMKapOOHOBLIX KWCIOT. YCBOEHWEe COoeavHEeHWN
asota. dukcauunsa MONeKynsapHOro asoTa.

Perynsauna metabonuama. 3HayeHve epMeHTOB B peryndumm metabonuama, akTMBHOCTb
depMeHTOB.

[MoHATMA O HacnegCTBEHHOW M HeHacneACTBEHHOW M3MeHYMBOCTU. MyTareHes (CMOHTaHHbIN U
WHAYLUMPOBaHHbIN). MNonynaunoHHas nameHunsBocTb. Cenekuus MyTaHToB. PekombrHaumns y npokapuor:
TpaHcopmauus, TpaHCOYKUMA M KOHblorauus. MNnasmuabl, TpaHCMo3oHbl. Vcnonb3oBaHne BUPYCOB U
nnasMuz B reHeTUYECKON NHXEHEPUMN.

3HavyeHne u3yd4eHUss MUKPOOPraHusMoB B Teopuu SBoNoUMU. Teopun O BO3HUKHOBEHUM
3yKapuor.

Buoreoxnmnyeckan aeaTenbHOCTb MUKPOOPraHMamoB. MrKpoopraHuamel B HApOAHOM XO3SIMCTBE
n MeauumHe.

Bupyconorus

XvmMus BMPYCOB: G€rku, HYKNEWHOBbIE KUCMOTbI, NIUNWAbI U yrneBodbl B COCTaBe BUPWOHOB.
[MpocTble 1 CroXHbIE BUPYCHI.

OcobeHHocTu cTpykTypbl PHK 1 [IHK BupycHOro nponcxoxageHus.

CTpyKkTypa BMPYCHbIX YacTuu: obLue NpuvHUUNbLI, MonekynspHasa opraHusauuns. CnupanbHble K
chepudeckne Bupycbl. CTpoOeHMe HeKOTOpbIX CHOXHbIX BMPYCOB (OPTO- M MNapaMUKCOBUPYCHI,
pabaoBupychl, peTPOBUPYChI, BUPYC BaKLUWHLI, TOraBupychl, baktepuodarm).

Pa3Hoobpasne cnocoboB NMPOHMKHOBEHMS BMPYCHOIO reHoMa B KNeTKy xo3auHa. bruonornyeckas
CcneumMpUYHOCTb; Ponb Nepsbix a3 UHMEKL MM B onpeieneHnmn CnekTpa Xxo3ses Bupyca.

CuHTe3 Bupyc-cneumdmyeckmx 6enkoB. Bupyc-cneumduyeckne v BUPYC-MHAYLMPOBAHHLIE



Oenkn. OCHOBHblE CXxeMbl pensiMkauMm BUPYCOB MpW NPOAYKTUBHOM MHGeKuMn. Cxembl pennvkaumm
pasnnyHbIX TUMOB BUPYCOB.

PHK-copepxawme Bupycbl PHK-cogepxawue Gakrepuodaru; nMKopHaBMpPYChI; ¢hriaBMBUPYCHI;
TOraBMpPYCbl; BUPYCbl pacTeHUn; BUpPYCbl C AByLenoyYHbiM PHK-reHomom; pabaoBupychl; napaMmKCcoBu-
pyCbl; OPTOMUKCOBMPYChI, OYHbSIBUPYCbI; apeHaBUPYCbl; PETpPoBMpYCbl; Gaktepunodarn T3, T7, T4;
BMPYChI FPYyMMbl OCMbl - OCMOBAKLMOHbI; FepnecBMpyChl; aA€HOBUPYChI; BUPOrEHUS 1 YMEPEHHbIE BUPYCHI.

Bupowngbl, Bupyc renatuta genbta, NpuoHbI, UHTEPEEPOH.

BotaHuka
a) Huswwue pacteHus

KpaTkast xapakTepucTmka BbICLUMX U HU3LWIMX pacTeHun. OCHOBHbIE OTAENbl HU3LKMX PaCTEHWUINA:
CUHe-3eneHble BOAOPOCNN, KpacHble BOOOPOCHM, 3eMeHble BOAOPOCAN, AMaTOMOBbLIE BOAOpOCnM, bypble
BOAOpOCHHU, rpmnbbl, NMWanHNKA. PacnpegeneHne oTaenos Mo rpynnam: 3ykapuoTbl U NPOKapUOThI.

ABTOTPOHbIE M TeTEPOTPOHLIE HU3LWIME pacCTEHUS U UX PoONib B NPUPOAE WM HApOAHOM
XO3SCTBE.

AHaToMus, MOpONornst U 0COBEHHOCTM Pa3MHOXEHUST HU3LIMX pacTeHui. NoHsaTMe o Tannome.
BeretatmBHoe 6ecnosnoe n NonoBoe pa3amMHOXeEHNE; CMeHa aaepHbIX a3 1 YepeaoBaHue nokorneHun MNa-
pannenvusmM B 3BOJIIOLMM pa3HbIX OTAENOB BOAOPOCIEN.

MmaBHenwmne knaccbl rpuboB: OOMMUETLI, 3UrOMULIETbI, acKoMuueTbl, 6as3ManomMumLeThbl,
HecoBepLUeHHble rpubbl. CNocobbl pasmMHOXeHUS rpnuboB, LKKIbl Pa3BUTUSA U XO3AWCTBEHHOE 3HAYEHMe.

Jinwannukn. Obwasa xapaktepucTvka, CTpoeHMe, PasMHOXEHUe, cucTemaTuyeckoe MoroXeHue
rpnboB 1 Bogopocnen, BXogsALWNX B COCTaB NuwanHuko. Cnumbunos rpnbda 1 Bogopocrnu.

0) Bbicluue pacteHus

OO6uwan xapakTepucTuka BbiCWIMX pacTeHuin. OCOBEHHOCTU XWU3HM PaCTEHUN B HA3EMHbIX
ycnoBusix. TenomHast Teopusi. Bo3HMKHOBEHME opraHoB: KopHen, cTebnsi, nmuctbeB. Cneumanusauusi
KNeToK 1 BO3HUKHOBEHMe TKaHel. [epBnyHas n BTopuyHasa Mmepuctembl. Knaccndukaumnsa TkaHein.

MoGer. JluctopacnonoxeHue, y3en n mexaoyanue. CTpoeHne noyek, TUMbl NOYeEK.

Crtebenb n ero ocHoBHble OYHKUMK. BeTBneHne ctebnewn: AnXoToMnYeckoe, MOHOMNOAMANBHOE U
cumnogunanbHoe. AHaTOMUYECcKoe CTPOEeHMe TUMUYHOTO CTebnsa: mepBMYHas Kopa, UEHTpanbHbIA Lu-
nuHap (ctena). TkaHu, nx coctaBnsawowme. MHoroobpasne BHYTPEHHEro CTpoeHus ctebnen CeMeHHbIX
pacTeHui.

Crtebenb gpeBecHbix pacTeHui. CTPYKTYpHbIE dnemMeHTbl ApeBeCcuHbl 1 nyba n ux yHKUmm.
Bo3spacTHble uameHeHns gpeeecuHbl 1 nyba. Metamopo3sbl nucta. Jluctonag n ero mexaHnsmei.

BupgonsmeHeHnss noberos: KOpHEBULLE, CTOMOH, KnybeHb, nyKoBMLA, KOMYKa W  Ap.
Oc0BEHHOCTU NX PacMoNoXEHUS U CTPOEHNS.

KopeHb, ero cyHkuuK. Tonorpaduyeckne 30HbI KOPHSA: AeneHus, pacTsXeHUs, NOrmnoLleHus,
nposefeHnsa. Buabl kopHen. Tunbl KOPHEBbIX cUCTEM (CTepxHeBasl, Mo4ykoBaTtas). KopeHb rnaBHbIN,
©okoBble U NpuaaToyHble. JononHUTenbHble PYHKLMM U MeTaMopdO3bl KOPHEN.

PasMHOXeHMe BbICLUMX pacTeHUi: BereTaTMBHOe W Oecrnonoe, MOMOBOE BOCMPOU3BELEHNE.
BereTatvBHOE pa3MHOXEHWE paCTEHUI: KOPHEBMLLAMUW, YePEHKaMM, MOPOCIIbIO, KMyOHAMM, NyKOBMLAMMU,
BbIBOOKOBbLIMMW NMOYKaMMU.

Becnonoe pasamHoxeHue. CnopoobpasoBaHue y BbICLLIMX PACTEHUN.

lMonoBoe pa3mMHOXeHue: OCOBEHHOCTM MOMOBOro Mpouecca Yy BbICLUMX pPacTeHun, CTpOoeHue
NorMoBbIX OPraHoB (aHTEPUANEB U apXeroHneB) u ramer.

UepenoBaHne sgepHbix a3 y BbICLUMX pacTeHUMA U ero 3aKonornveckass O0OyCroBNEHHOCTb.
MoHaTne o rametodpute K crnopochute. [1Be NUHUM 3BOMIOLMOHHOINO Pa3BUTUS BbICLUMX PaCTEHUN C
npeobnagaHvem rametoduTa u cnopodgura.

r) CucremaTtuka pacteHum

Otgen MoxoBuAOHble

O6was XapakTepucTuka, XW3HEHHbIN Uukn. [eneHve Ha Knaccbl: aHTOLLEepPOTOBbIE,
NevyeHoYHMKKN, nnuctocTebenbHble Mxu. Ob6Lias xapaKkTepucTuka kraccoB, Mopdonormsi, oco6eHHOCTH
pasMHOXeHUs1 MxoB. [lponcxoxgeHne MOX00bpasHbIX. JKOMOrMs, pacrnpocTpaHeHue, 3HavyeHwe B
HapOJHOM XO3SAMNCTBE.

OTtpen ncunodutoBugHble (PuHnodutsl). ObLas XxapakTepucTuka M aHaTOMUS OCHOBHbIX
npeacraBuTenen: pUHNMHaA, XOpHEOMUTOHA, KYKCOHUN. 2 KU3HEHHbIN LMK,

Otgen ncunotoBuaHble. CTpoeHne cnopoduta U rametodumrta. CxoactBo €
NCUNoUTOBUAHBLIMU.

OTtpen nnayHoBuaHble. Ob6uas xapaktepuctvka. XKusHeHHbln uukn. [poucxoxaeHue nucra.
OcobeHHOCTM  CTpoeHus:  cTebenb, MpoBoOAsllas  cucTema, JIACTbS;  PaBHOCMOPOBOCTb W
pasHOCMOPOBOCTb, MNOMOBOE NoKorneHue. ickonaemslie NnayHOBUAHbIE, 3HAYEHNE NX U3YYEHNS.

Otpen xBoweBuAgHble. OOwan xapaktepuctuka. KN3HEHHbIA LIMKIT, OCODEHHOCTU CTPOEHUS



cnopodura. Nametodut. Nickonaemble NpeacTtaBmTenn, 3Ha4eHne Nx n3y4yeHusi B UoreHnm.

OTtpen nanopoTHukoBugHble. O6LWaa xapaktepuctuka. KnsHeHHbINn Umkn. KpynHONUCTHOCTb,
npovcxoxgeHue nucta. Cnopodut n rameTodut. Tunbl cTENbI.

KpaTkas xapakTepucTuka nanopoTHuMkoB. CTpoeHusi crnopodutoB M rametocumToB. BopgHble
NanopoOTHUKK: canbBUMHUA W Mapcunus. PasHocnopoBocTb. CTpoeHue cnopokapnueB. [ameTtodur.
3HayeHne CoBpeEMEHHbLIX NanopoTHMKOB B NPUPOAE.

Otpen cemeHHble nanopoTHUKU. OO6Lwas xapaktepuctuka. Bo3HMKHOBEHME cemsizadaTka u
cemMeHun. 3HadYeHne ceMeHn Ans 3BOSTOLNN HAa3eMHbIX PacTEHUNA.

OTtpen ronocemMmeHHble. O6wan xapaktepuctuka. XM3HeHHbIM UK. PasgeneHve Ha Kraccbl:
CaroBHUKOBbIE, O00ONOYKOCEMEHHbIE, TMHKIOBble, LUMLIKOHOCHbIEe. ObLlas xapakTepuctmka OTAeNbHbIX
Knacco, nx mopdonornyeckne OCoOEHHOCTU, TUMNUYHbIE MPEACTaBUTENUN, CTPOEHUE BEreTaTuBHbLIX Y
reHepaTMBHbIX OpraHoB. Mickonaemble npeactaBuTenn. 3Ha4yeHne ronoceMeHHbIX B NpUpoae U HapogHoOM
XO35NCTBE.

Otpen nokpbiToceMeHHble. Ob6Llasi xapakTepuctuka, pasHoobpasne BHYTPeHHUX ¢opM U
o0Lero CTpoeHus.

CtpoeHue uBeTKa, pasHooOpasve cTpoeHuss angpoues. [mHeuewn. [lectmk. Anokapnus,
ueHokapnus. MNMonoxeHus 3aBa3n B LBeTke. CTpoeHne cemsizadatka. Obpa3oBaHMe Merocnop CTpoeHue
XeHckoro rametodguta. [BonHOe onnogoTtBopeHne. Pa3sutne cemenun. CtpoeHue cemsiH. PasButue
nnoga. OCHOBHblEe TuMbl MAOQOB: anokapnuu, CUHKapnNuu, napakapnuu, nuaukapnui. MHorooGpasue
nnogoB M cemsiH. Teopuss npoucxoxaeHusa useTka. CouBeTusi, UX OCHOBHble Tunbl. HanpasneHus
3BOMOLMN COLIBETUN.

Pa3BuTHE NOKPbITOCEMEHHbIX Ha KIacchbl.

Knacc gByponbHble. OOwasa xapakrtepuctnka. Mopdonormyeckne ocobeHHOCTM BereTaTuBHbIX
OpraHoB 1 LBETKA.

Knacc opHoponbHble. [Mpu3Hakum Knacca B CTPOEHMU BereTaTuMBHLIX OPraHoB W LBeTKa
lMponcxoxaeHve OO4HOJOMbHbIX, CTPOeHue ceMeHW. OCHOBHble HanpaBreHUs 3BOMOLUMM U TNaBHbIE
NnopsiaKM NOKPbITOCEMEHHBIX.

YKN3HEHHBIA LMK MOKPbITOCEMEHHBIX  PacTEHWW, 3HAYEeHWE  MOKPLITOCEMEHHbIX — ANs
yenoseyecTsa.

lMoHATNe 0 pacTUTEnNbHbIX COObLLECTBAX.

3oonorusa
MonoxeHus LapcTBa XMBOTHbLIX B MuUpe *XmBoro. MHorooGpasune XMBOTHbLIX: OAHOKMETOYHbIE,
MHOFOKIETOYHbIE, 6eCN03BOHOYHbLIE, XOPAOBbIE.
[VCKpeTHOCTb MHOrooGpasns XUBOTHLIX; peanbHOCTb TAKCOHOB: TWUM, Krnacc, oTpsia, CEMENCTBO,
poa, Bua. Cnaraemble 300510Mu: MOPOSION1s, OHTOrEHES, XXM3HEHHbIV LMK, 3KONOrus, CTPYKTypa BMAaa.

a) 3oonornsa 6ecno3BOHO4YHbIX

OpHOKMEeTOYHbIE KUBOTHbIE. [lonoXeHne OOHOKMETOYHbIX B OOLe CcucTeme XMBOrO.
CuctemaTuka NpoCTENLLNX, CTPOEHUE, PAa3MHOXEHUE, KU3HEHHbIN LMK, OMOpUOHanbHbIe NacThl.

XKunsHeHHble OpMbl XKMBOTHBLIX: CBOBOAHOXMUBYLLME, cuMBMOTUYeckne dopmebl. [poueccol
pasMHOXEHWS, NX YepedoBaHue.

Tun ly6ku. OO6pa3 XusHW, pacnpocTpaHeHwe, BO3pacT, KonvyecTBo BuaoB. OOwWMiA nnaH
cTpoeHus. OcobeHHOCTU ambpuoreHesa, pasMHOXeHWe, MUTaHWe, KINEeTOYHbIN YPOBEHb OpraHu3auunu
rybok. Ponb B Grocepe.

Tun KuweyHononoctHble. OOWni nnaH CTPOeHus: paguanbHas CUMMETPUS, OBYCINOWHOCTb,
me3sornes. O6pas Xn3Hu, 0COGEHHOCTU OpraHM3aunmn U XU3HEHHbIE LUUKIbl OOUHOYHBLIX Y KONTOHWamNbHbIX.
Mpoueccbl NUTaHus, BblgeneHus, AbixaHus. KonnyecTBo BMOOB U 3HadeHwe B Guocdepe. TkaHeBOn
YpOBEHb OpraHnsaumu.

Tun lpe6HeBukn. OOWMI nnaH cTpoeHuda. pebHble NNacTMHKK, Lynanbua CTPYKTypa U
dyHKUMM abopanbHoro opraHa. O6pas xum3Hu. Ponb B Brnocdepe. YpoBeHb OpraHusauum u CBsidb C
ApYrumMun TMnamm.

Tun Mnockue uvepBu. OGLIME 4YepTbl opraHusaumu: cdopma Tena, napeHxuma. OcobeHHoCcTH
NUTaHWs, BblAENeHns, AbIXaHNsi CBOOOAHO XMBYLLMX U MapasMTUYECKNX NIocknx yepsen. O6Wwme vepThbl
opraHu3aumMm napasMTUYECKNX JKUBOTHbIX. MKM3HEHHbIE UMKNbl MEYEHOYHOW [OBYYCTKW, 3XMHOKKA,
CONMMTEpPOB, NeHTeua WNpoKoro. AmMOpuroreHes n pereHepauns y Typbennapun.

Tun HemepTuHbl. O6pa3 XXM3HWN M OCHOBHbIE YePTbl OpraHM3aunmM, o0cobeHHOCTN OHTOreHesa.

Tun Kpyrnble yepBu. O6pa3 Xu3HuU u opraHusauusi CBOOOAHOXUBYLLMX M MapasMTUHECKMX
HemaTtof. OcoBEeHHOCTU CTPOEHUS KYTUKYIbl, KOXXHO-MbILLEYHOIO MeLLKa, NULLEeBapuUTENnbHOW U BblAenu-
TENbHOW CUCTEM U UX 3HAYEHUE B Nepexoe K napasntuamy. OMOPUOreHes, XU3HEHHbIV LIMKIT ackapuabl.
Knaccbl BptoxopecHunyHbIX, KonoBpaTkm ux 4epTbl CTPOEHUS 1 06pas >KU3HW.

Tun Konb4yatbie 4epBU. KOXHO-MbILWEYHbIA  MELIOK, BTOpPMYHAsi MOMOCTb  Tena,



nuweBaputenbHas cuctema. CTtpoeHune BHYTpeHHuXx opraHoB. OpraHbl ABwkeHus. PasmHoxeHve wu
ambpuoHanbHOe,  NUYMHOYHOe  pasBuTne.  OCOBGEHHOCTM  OpraHM3auun  MHOTOLLETUHKOBbIX,
MaIoLLETUHKOBBIX, MUSBOK, 0Opa3 XXn3HW NpeacTaBuTenen aTMx KNnaccos, 3HayeHne B buocdepe.

Tun  YneHuctoHorme. Knaccel Tuna: PakoobpasHble, MHOrOHOXKM. Hacekomble.
MaykoobpasHble. Obwime 4YepTbl OpraHM3aumyM TUMna: XUTUHOBLIE MOKPOBbLI, FPYMMbl OTAENbHbLIX MbILLL,
MUKCOLIENb, reTEPOHOMHAs MeTaMepusi U TarMbl TeNa, YNEHUCTOCTb HOT U X MHOTO(YHKLNOHAIBbHOCTb.
CBoeobGpa3sue B knaccax Tuna CTPoeHuss U PYHKLMU NULLLEBAPUTENBHOW, AblXaTeNbHOW, KPOBEHOCHON U
BblAENUTENbHON CUCTEM, OpraHoB ABMxeHus. OcoBGeHHOCTN ambpuoreHesa U NUYMHOYHOrO 3JTana
oHTOoreHesa. Ponb B 6uoctepe npeacraButenen knaccoB. dunoreHeTUYECKME CBSA3M KNAccoB Tuna
YNEHUCTOHOIMX N KONbYaTbIX YEPBEMN.

Tun Monntockn. Knaccel Tuna: BproxoHorne, [MaHuupHble, [OBycTtBOpYaTbie, [[OnNoBoHOrue.
MoHonnakodopbl. O6wmne 4YepTbl OpraHu3auMm Tuna: OTAenbl Tena, MaHTUA U pakoBUHA, OpraHbl
MaHTUIHOW MONOCTW, crnedbl meTamepuun. BTopuuyHas nonoctb, MoYkM. OMOpPMOHaNbHOE pasBuUTUE U
MHoroo6pasue opm Trna. O6pas xun3Hu 1 porb B brocdepe NpeacTaBUTENEN KIaccoB.

Tun WUrnokoxue. OCHOBHble 4YepTbl TUMNA: SHTepouenbHas 3aknagka Me3onepMbl, pasBuTue
uenoma, Me3ogepMmnyecknin ckenet, popMmupoBaHne HepBHOW cucTemMbl. OCOBEHHOCTM TUNA; SNEMEHTHI
pagvanbHOM CUMMETPUKW, OCEBOW KOMMIEKC, CTPyKTypa cKeneTta, amOynakpanbHasi cucTtema,
nuweBapuTenbHas u HepBHas cucTema.

OcHoBHble 4epTbl nNpeactaButenen knaccos: Kaprnougeun, Mopckue nunum, Mopckne 3Be3fbl,
Mopckue exun. Ocunypbl. PunoreHms, obpas xu3Hn 1 ponb B Buocdepe.

Mpobnembl  dwunoreHnn BeCno3BOHOYHBLIX. TeopuM NPOUCXOXKAEHWUS  OOHOKNETOYHbIX WU
MHOFOKMNETOYHbIX XMBOTHbIX. PunoreHeTnyeckme cBA3M TUMNOB. Knaccudwukaumst TUMOB MO MnaHy
CTPOEHUS.

6) 3oon10rns NO3BOHOYHbIX

O6wasn xapakTtepucTvMka TMna xopaoBbix. [1onoxeHne Tuna XopaoBbiX B CUCTEME KUBOTHOMO
uapctBa. CBaA3b C gpyrumu Tunamu. bunaTtepanbHas cMMMeTpusi, BTOpUYHasi nonoctb Tena. Cucrema
TMNa XOpAOoBbIX; NOATUNbI.

TeopeTnyeckoe 1 NpakTU4eckoe 3Ha4YeHNe U3y4eHnst XOpaoBbIX.

MogTMn o06onoYHukM (NUunHKoxopAoBble). OCHOBHble 4YepTbl OuonorMM u CTPOEHUS
000noYHNKOB Ha npumepe acumaun. TyHuka. [uweBaputenbHas cuctema. CTpoeHue ceppua;
He3aMkHyTast kpoBeHocHas cuctema. OCOBGEHHOCTU HEPBHOW cUCTEMbl. Pa3MHOXeHue u pasBuUTUE;
MeTamMopd03, CTPOEHME NNYUHKMN.

Knaccbl acungnn, canbn, anneHankynsapun.

MecTto 060M04YHMKOB B CUCTEME XOPOOBbIX.

MoaTun 6ecuepenHble. Xapaktepuctuka noarmna. OcHoBHble YepTbl Guonorun. OcobeHHoCTH
opraHusaumm. CTpoeHne n PyHKLNM OCHOBHbLIX CUCTEM OPraHoB: MMOXOpPAanbHbIA KOMMMEKC, NULLEeBapu-
TenbHasa cucTema, abixaHue u KpoBoobpalleHne, LeHTpanbHasa HepBHas cUCTEMA.

PasMHoxeHve n passuTtne. PopmmpoBaHMe 3apofbilleBbIX FMCTKOB: 0Opa3oBaHME OCHOBHbIX
cucteM opraHoB. CTPOEHME FTIUYMHKN.

MecTo 6ecyepenHbix B CUCTEME Y 3BOSIOLNM XOPOOBbIX.

MoaTn no3BoHO4YHble. OOLlast xapakTepucTuka noaTuna, NPUHLMMBI OpraHn3auum OCHOBHbIX
MOPdO-PYHKUMOHANBHBLIX cUCTEM.  [leneHne nogTuna Ha Knaccbl, HETaKCOHOMMWYECKWE TPYMnbl;
aHaMHUU U aMHUOTbI, MONKUIOTEPMHBIE U TOMONOTEPMHbIE.

BoaHble NO3BOHOYHbIE: KPYrnopoTkble, XpsilieBble pbiObl, KOCTHbIE pbIObI. MMpucnocodbneHue kK
BOAHOMY 06pa3y »xu13HU. MMprHUMNBI CTPOEHMS BUCLEPAnbHOro ckenera.

CtpoeHne u dyHKUMN oOpraHoB BOAHOrO AblxaHus. CTpoeHwe u YHKLUMM KPOBEHOCHOW,
BblOENUTENbHOM 1 nonoson cuctem. OcobeHHOCTU BOAHO-CONEBOro obmMeHa. Pa3amMHoOXeHWe u passuTune
BOAHbIX MO3BOHOYHBIX.

[drarHocTuyeckme xapakTepUCTUKM KNAcCoB KPYrnopoThbiX, XpSALLEBbIX Pbl® 1 KOCTHBIX pbIb.

Bbixog NMO3BOHOYHBLIX Ha cywy; amcubun. NponcxoxaeHme Has3eMHbIX XMBOTHbIX. Hagknacchl
pbI® 1 YETBEPOHOIUX.

MpeobpasoBaHma MOpdOYHKUMOHANBHBIX CUCTEM, OMNpeaenswwme npucnocobnexHns K
Ha3eMHOMY 006pa3y >M3HW. XapaKTepuCTUKa OMOPHO-ABMraTeNnbHOM cuctembl. CTpoeHMEe OpraHoB
BO3AYLIHOIO AblXaHusi, 0COBEHHOCTN CUCTEMbI KPOBOOOpALLEHUs: cepaLue M cocyabl 60MnbLIOro Manoro
Kpyra kpoBoobpalleHus.

AMPUOUN Kak MEepPBUYHOBOAHBLIE MO3BOHOYHbIE (AHAMHUM): TUM PA3MHOXEHWUS U Pa3BUTUSA:
XapakTep BOOHOro obMeHa, NpUHLMIM CTPOEHUSA N (OYHKLMI BblAENUTENBHON CUCTEMBI.

Ha3eMHble NO3BOHOYHbIE (AMHMOTHI): MPECMbIKAOLLNECS, NTULbI U MIIEKONUTaOLWME.

CpaBHUTENBHAsA XapakTepucTuka aHaMHMM W amHMOT. OcCOBGEeHHOCTM penTunuin, NTUL "
MITEKOMUTAOLLNX, KaK NMEPBUYHOHA3EMHBIX MO3BOHOYHbLIX: PasMHOXEHME U pa3BUTUE (CTPOeHMEe ANua,
OTCYTCTBME  JIMHYMHKM, OopMUpOBaHWEe  3apofbllieBblx obOOMoyek, pasuTMe  3apofblla y
MITEKOMUTAIOLLNX); CTPOEHNE N (PYHKUMM KOXHbIX MOKPOBOB; MepecTporika BblAENUTENBHOW CUCTEMbI U



BOAHO-COMNeBOro obmeHa B HaseMHoW cpege.

OBONOLUNS CTPOEHMS U PYHKLUIA CKeneTa, AblXaTeNbHON U KPOBEHOCHOW CUCTEMbI B Psidy Tpex
knaccoB amHWOT. [MpucnocobneHune NTuy K NoneTy.

MoBbIWeHNe ypoBHA MeTabonmama aMHMOT: BO3HUKHOBEHWE romonotepmun. LleHTpanbHas
HEepBHasi CUCTEMA; OCHOBHbIE 3Tanbl CTPOEHUS U 3BOSIIOLUM CIIMHHOTO U FTOSIOBHOTO MO3ra B psily No3BoO-
HouHbIX. Ponb LUHC B perynaumm ¢yHKUUIA; CBA3b C FOPMOHarnbHOM cucteMoin. CnoxHble dopmbl
noBeaeHus.

D,I/IaFHOCTVI‘-IeCKaﬂ XapaKTepucTtuka KrnaccoB NMpecMbIKaLNXCA, NTUL N MINEKONMUTAOLLNX. Mecto
YyenioBeka B cMctemMme no3BOHOYHbIX.

2. dDnsmnonorus

a) dusnonorna pacteHun

dunanonorms pacTteHun - Hayka ob opraHusaumMm M KoopauHauunm (YHKUMOHAINbHBIX CUCTEM
pacteHun. Cneunduka 3eneHbix pacteHun. Kocmuyeckasi ponb 3eneHoro pacteHus. [masHble npobnemel
COBpPEMEHHON PUTOGUINONOrNN.

OCHOBHble CTPYKTYPHbIE 3MEMEHTbI 3YKapuMOTUYECKOW KIeTkn. Puanko-xMMmyeckme CBOWCTBA
npoTtonna3smMbl. PerynsatopHble CUCTEMBI KNETKU.

CTpykTypHass  opraHusaums  poTocMHTeTMYeckoro  annapata. [IMrMeHTHble  CUCTEMBI.
doTodmanyeckne u oToxummdeckne npoueccbl. Cuctembl (OTOOKUCNEHUA BOAbI U BblAENEHUSN
kucnopoga. Lukn KanbeuHa. ®otogsixaHue. Lmkn Xatya-Cnenka-Kapnunosa. CAM-tun metabonusma.

Katanutnyeckue cuctembl  gpixaHust.  OCHOBHblE  NyTM  OUCCUMWUIIALUW  YIIIEBOAOB.
OxucnutenbHoe n cybctpaTHoe dhocdopunmposarme. ATL, MutoxoHapuii.

CeowicTBa BoAbl U ee cocTosiHMEe B kneTke. OCHOBHblE 3aKOHOMEPHOCTM MOTfOLEHNS BOAbI
knetkon. MexaHnaM OnMXHEro M [JarnbHero nepeaBwXKeHusl BOAbI MO pacTeHuto. TpaHcnupauus,
3Ha4YeHVe N MexaHu3Mbl. DKoOnorus BogoobMeHa.

Knaccudpumkaumsa aneMeHTOB MMWHEparbHOro MNUTaHWs PacTEHUM U MeXaHW3Mbl MOrMOLLEHUS
BelwecTB kneTkon. [yt M mexaHW3Mbl TpaHCMopTa BeLWecTB MO pacTeHui. buoxmmmnyeckas u
dusnonornyeckass porib  OCHOBHbIX 3MEMEHTOB MWHEpanbHOro nutaHus. [utaTenbHble CMecwu.
®ProaMHbIN TPAHCNOPT: POPMbI BELLECTB, MEXaHU3M, PErynsauns.

MoHaTtna "poct" n "passutme". KnetoyHble OCHOBbLI pocTa pacTeHun. [opmMoHanbHas cucTema
perynsaumn OyHKUMN pacTeHns. PocToBble M TypropHble ABMXKeHUs. PUTOXPOMHAasA M KPUMTOXPOMHAas
CUCTEMBI PEryNALUN pocTa 1 pa3sutns pacteHnin. OCHOBHbIE aTanbl OHTOreHesa. [1okon y pacTeHun, ero
TUNbl U 3HadeHne. doTonepuoamnsm. KynbTypa N30nnMpoBaHHbIX TKAHEW N OpraHoB.

OOwue npuHUMNBbI aganTUMBHBLIX peakuui pacTeHUA Ha 3KONormyeckuin crpecc. Peakuuns
pacTeHun Ha gencTBue HebnaronpuaTHbIX (bakTOpoB (TemnepaTypa, 3acyxa, U3bbITOYHOE coaepxaHune
conew B no4yse n ap.).

0) Pusnonorus YenoBeka v XXUBOTHbIX

BeegeHue. [lpeametr dwuanonormm B cucteme Ouonormdecknx avcumnnuH. OTkpbiTne B.
"apBeeM 3amMKHYTOro kpyra kposoobpalieHus n P. Oekaptom - pednekca. Ponb M. CedeHoBa, ®.B.
OBcsaHHukoBa, A. O. KoBaneBckoro B CTaHOBIIEHUUN IKCMEPUMEHTArNbHOM dmanonorun. 3HavyeHne paboT
W.MN. Naenosa, H.E. BeeaeHckoro, H.A. Mucnasckoro, A.®. Camonnosa.

®usunonorus Bo36yaAnMbIX TKaHeW. MeMOpaHHbIN NoTeHUMan u ero peructpaums. MNoteHuyman
OENCTBUSA N MOHHBIA MeXaHWU3M ero BO3HUKHOBEHUS, MOHHbIE KaHarmbl, 3aBUCMMOCTb HAaTPUEBOW U Kanue-
BOM MNPOHMLAEMOCTM MeMOpaHbl OT YPOBHA MeMOpaHHOro noTeHumana. 3akoHbl pasgpaxeHwusl.
MexaHu3mbl NpoBeAeHns BO3byxxaeHus.

O6wasa ¢u3monormss  MbIWEYHOM CUCTEMBbl. Teopun  MbIWEYHOro  COKpaLLEHWs.
M3omeTpuyeckoe U U30TOHUYECKOe cokpalweHne. OOMHOYHOE CoKpalleHune, TeTaHyc. HepsHo-
MbILLEYHbIV CMHANC: 0COOEHHOCTM ero MOpdONOrM4EeCcKon CTPYKTYpbI.

O6wasn cdumsnonorusa HepBHoW cucTtemMbl. OCHOBHbIE CTPYKTYPHO-(PYHKLIMOHANbHbIE 3MEMEHTHI
HEepBHON cuUCTeMbl. TopMoxeHue. [pecuHanTUyecKkoe W MNOCTCUMHANTUYECKOEe TOPMOXEHUe, UX YHK-
LuMoHanbHas pornb. [NoHaTre o pednekce u pedriekTopHOM ayre.

®dusnonorusa UeHTpanbHOW HepBHOW cuctembl. CnuHHOM Mo3r. [lpoBoasiwias dyHKUuA
CMMHHOIO MO3ra: KOMUCCYparibHble, MEXCErMEHTHbIE N CMIMHHO-LiepebpanbHble npoBoaswmne nytu. Ped-
NeKTopHasa OYHKUMUS CMIMHHOTO MO3ra YyacTue MpOoAOofroBaToro Mo3ra, Mo3)euyka M cpefHero mosra B
perynsummn ToHyca Mbiwd. JeuepebpaumnoHHas purmgHoctb. KoopanHaumsi coOGCTBEHHO OBUraTernbHoOn
aKkTMBHOCTM. Jlumbuyeckass cuctema Mo3sra, ee dyHKumM. JlumOuyeckas cuctema u  3aMouun,
aMoUMoHanbHas namATb. BereTaTuBHaa HepBHas cuctema, ee ponb B NOAAEPXKaHUM romeocTasa.
OcHoBbI (hranonorum kopbl GoONbLUNX NonyLapun.

OHOOKpPMHHaA cucTtema. OHAOKPUHHAsE CUCTEMA WU ee peryndatopHble  husmonornyeckme



dyHKUMN. TToHATUE "BHYTPEHHSAS cekpeuunsa” 1 "ropmoH”. [MaBHble 3HOOKPUHHBIE XKefe3bl MO3BOHOYHbIX U
cekpeTupyemble UMW rOPMOHbI: roHaAbl Y MNOfOBbIE FOPMOHbI.

KpoBb u numda. OcHoBHble hyHKUMM KpOBU. POPMEHHbIE 3NEMEHTBI KPOBU U MX (PYHKLMW.
CBepTbiBaHNe KpOBU U €ro posib B romeoctase. 3awmuTHas QyHKUMS KPOBU M NMMdaTU4ecKon CUCTeMBI.
"pynnbl KpoBu. Pesyc-dakTop.

KpoBoobGpalueHue. bonbLion 1 manbli Kpyrn kpoBoobpalyeHus. [AnHammka cepaeyHoro Lmkna:
OCHOBHbIe ha3bl, AaBMEeHNE B MONOCTSX cepaua 1 aopTe, KnanaHHbIN annapaT, TOHbl cepaua. ABTomaTus
cepaua u ero npupoaa. KopoHapHble cocyabl U OCOBEHHOCTUM KPOBOCHaGXEHUS CepaeyYHON MbiLULbI.
CkopocTb kpoBoTOKa. PakTopbl, CNOCOBCTBYIOLLME ABUKEHNIO KPOBM MO BEHaM. ApTepuarnbHoe JaBneHue
W ero perynsaumsi.

®dusuonorus AbixaHusa. OBONOUMS TUNOB AbixaHud. JleroyHoe abixaHwe. BHyTpunnespanbHoe
JaBrneHve W ero 3HadyeHne AN AblxaHus U kpoBooOpaueHuss. OcCoBeHHOCTM  NerovyHoro
KpoBoobGpalLeHust. [epeHoC ras3oB KpOBbHO.

BbigenutenbHas cuctema. [Moykn, ux CTpoeHne 1 BblgenuTenbHasa yHKUua. fopmoHanbHas
perynauusa noyevyHon yHKLUUnM 1 BOAHO-CONEBOro paBHOBECKS.

®dusnonorusa nuweBapeHusi. XapakTepucTvka CUCTEMbl nulieBapeHus. Metoabl M3yyeHus.
OnepaTtunBHo-xupyprudeckuin metog W. I. MNMaenosa. MNMuiwieBaputensHblie depmMeHTbl. CRNIOHHbIE Xeneabl.
MexaHn3m BblAeneHus XenygoudHoro CoKa: CNoXHo-pedriekTopHas U rymopanbHas — dasbl.
MuweBapeHne B ABeHagUaTMNEPCTHON KuLwke. [edeHb. Ponb xenun B nuweBapeHun. MNuuiesaperne B
knwedvHuke. BecacbiBaHne Bogpl, conen, NpoayKToB nepeBapuBaHms 6ernkos, yrneBoaoB, XXUPOB.

®usmonorus obmeHa BelwecTB M 3Heprun. OOMeH BeLLECTB U 3HEprum kak obsizaTternbHoe
YCIOBUE XM3HU. Tunbl 0OMeHa: a30TUCTLIN, YINEBOAHbLINA, NUNUAHbLIA, BUosHepreTnyeckun, obmMeH Boapl,
HaTpusa 1 Kanus, kanbums u poccopa. OcHoBHON 0BMEH.

Tepmoperynsauus. [oHaTne o romomnotepmun m nonkunotepmun. Usotepmusa: LieHTpanbHble
MeXaHM3Mbl XUMNYECKON N (prU3ndeckon TepMoperynsaunm.

Pusnonorms CeHCOpHbIX cuctem. [MoHATME O peLenTopax, OpraHax YyBCTB, aHanu3aTopax.
CeHcopHble cuctemMbl. AganTaums peuentopoB. KoxHble peuenTtopbl: TakTUNbHbIE, TEMNepaTypHble, 60-
neBble, MbILLEYHO-CyCcTaBHasi peuenuus (nponpuopeuenuus). BkycoBble 1 oboHATENbHbIE peLenTopbl.
OpraH cnyxa, ero cTpoeHve 1 dyHKumMs. [Nas, ero cTpoeHne n QyHKUMsA. AKKOModaums rnasa, 3padvok.
Teopusi uBeTooLwylleHnsi. KopkoBoe NpeacTaBUTENbCTBO peuenTtopHbiX cuctem. [loHATne o6
aHanusaTope.

®dusmonorus BbiClleM HepBHOW AeATeNnbHOCTU. [lpegMeT M MeTod (PU3MOMOTMU BbICLLEN
HEepBHOW AeATenbHOCTU 1 noBeaeHus. [NoHsaTue o BpoxxaeHHoM (b6esycnoBHom) pednekce. Jlokanmsaums
BesycnoBHbIX pedinekcoB B LIHC (ueHTpbl ronoga, HacbiWeHWsl, Xaxabl, arpeccumn, spoctu u T.4.).
MHCTUHKT. YCNOBHbIN pednekc Kak yHUBepcanbHbli NPUCNOCOBUTENbHBIN MEXAHM3M B XXUBOTHOM MUpE.
duanonoruyeckasi ocCHoBa M npaBuna BblpabOTKM YCMNOBHbIX pecdnekcoB. Knaccudwmkaunsi yCrnoBHbIX
pedrnekcoB. TOpMOXeEHME YCMOBHbIX pedrekcoB, ero Buabl. Jlokanusauusa dyHKuui B Kope GonbLumx
nonywapuin. Teopuss cHa. bBoapcTBoBaHve U peTuKynspHas dopmauus cTBona Mosra, ¢asbl cHa:
MeOJIeHHOBOSHOBBLINM COH, NapagokcanbHbii COH. YdeHne W.IN. TMaBnoBa o6 aHanmsaTopax. Tunbl
BbICLLEN HEPBHOW AEATENLHOCTUN YenoBeKa U XXMBOTHbIX, UX pusmonorndeckas xapakrepuctuka. YueHue
W.MN. MNaBnosa o nepBor 1 BTOPOW CUrHarbHbIX cCUCTEMaX. JNeMeHTapHas paccyfovHas AesaTenbHOCTb
XWBOTHBIX, €€ onpefeneHne u MeToabl UCCNeaoBaHUS.

UmmyHonorus

Mpeometr u 3agayn wmmmyHonoruun. [loHATME 06 WMMMyHUTETEe, Kak CucTeMe 3awmTtbl OT
MMUKPOOPraHM3MOB, COOCTBEHHbIX [JAedeKkTHbIXx 6enkoB U  knetok. Crneumpuyeckuin MMMYHUTET.
Hecneunduyeckun uMmyHuTeT. MNprobpeTeHHbI UMMYHUTET.

OCOBGEHHOCTM MMMYHHOW CUCTEMbI MO3BOHOYHBIX >XMBOTHbIX. LleHTpanbHble nMMdonaHble
opraHbl: Tumyc, bypca ®abpuumyca, KoOCTHbI MoO3r. [lepudepuyeckne nMMAOUAOHbIE OpraHbl:
nnMmdartmnyeckue yanbl, ceneseHka, Kposb U T. A.

Mpupooa aHTUreHoB, WX pPasHOBMAOHOCTWU. AHTUreHHasd [eTepMUHaHTa, 3NUTOM, ranTeH.
BaneHTHoCTb aHTUreHa. CBOWCTBa, MpuUCyLUME aHTUreHam: YyXXepoOHOCTb, WMMYHOIMeHHOCTb,
cneundunyHoCTb.

Mpupopna aHTUTENn. Peakums cneumdumyeckoro B3aumMoaencTeusa adHtuten. MonekynspHas
CTpyKTYpa aHTuten. PasHosugHoctn aHtuten: Ig A, Ig M, 1Ig G, Ig E, Ig D.

OOwasn xapakrepuctuka T- u B-numdouutoB. Bsaumopgencteue T- u B-numcountoB un
MakpocdaroB B MMMYHHOM OTBETE.

Annepruyeckas peakums HemeneHHoro Tuna. 'mnepyyBCTBUTENBHOCTb 3aMeASIEHHOrO TMna.

MmmyHomnormyeckass TonepaHTHOCTb. MIMMyHonornyeckasa namsatb. [loHATME O MexaHm3max
rMMCTOCOBMECTMMOCTWU.  [pynnbl  KpoBW  4YenoBeka. [NaBHble a@HTUreHbl  MCTOCOBMECTUMOCTW.
TpaHcnnaHTauMOHHbIN UMMYHUTET.

3. Buonorusa KneTku



Mctonorus

Knaccudmkaumss TKaHem Ha OCHOBE WX CTPOEHMUS, (PYHKUWIK, OHTOreHesa W 3BOJSIOLMOHHOMO
pasBuUTKS.

O6Las xapakTep1cTrKa 1 Knaccudukaums anuTenues.

OO6Lan xapakTepucTuKa, CTpoeHne N YHKUMM TKaHe BHYTPEHHEN cpeapl.

KpoBb, €€ 3HayeHme wu coctaB. KpoBeTBOpeHWs. KneTouyHble OCHOBbI WMMYHOJOMMYECKMX
peakumn.

CobcTBEHHO CcoeavHUTENbHAs TKaHb, CTpoeHue, yHKUMM un knaccudukaums. [oHatne o
peTuKyno-aHaoTennansHom cucteme. BocnanuteneHas peakums.

XpsweBass TkaHb, €€ 3HayeHue, CTpoeHue, knaccudukaums. KocTHasi TKaHb, CTPyKTypa,
XUMUYECKUI COCTaB, OCTEOH (raBepcoBa cuctema).

Obwan MopdodyHKUMOHAMNBbHAA XapakTepUCTUKa HEPBHOW TKaHW. Tunbl HEMPOHOB U UX
cTpoeHme. CuHancbl M WX 3MNEKTPOHHO-MUKPOCKOMMYECKOe CTpoeHue. HempoHHasi Teopusi CTPOEeHUs
HepBHOM TkaHWU. CTpoeHne 1 PYHKLNN HEAPOTTINMK.

[McToreHe3 HepBHOW TKaHW. ONeMeHTbl CpPaBHUTENbHOW TMCTONOMMW M 3BOSIIOLUA HEPBHOW
CUCTEMBI.

LUutonorua

KneTtouHas Teopus.

Ocob6eHHOCTM M pas3nuunMst B CTPOEHUN KNETOK MpoKapuvoT u aykapuoT. KnetouHoe sapo, ero
3HayeHne M CTpoeHme. XpOMaTuH, ero XMMm4eckas XapakTepucTuka. XpOMOCOMbl, UX MOpdonorns u
ynbTpacTpyKkTypa.

LinTonnasma Kkak CIHOXHO CTPYKTypuMpoBaHHas cuctema. KnetouHble membpaHbl M UX
MonekynsipHasi opraHusaums. CTpoeHune 1 yHKLMKN NnasmaTnyeckon memopaHbi.

BakyonsipHas cuctema. [BymemOpaHHble opraHouabl Knetkn. MwuToxoHapum - cuctema
aHeproobecneyeHns knetok. CTpyKTypa MUTOXOHAPUIA. TOHKME CTPOEHME XITOPOMMacToB MX (PYHKLMKN U
pasBuTue.

LinTockeneT - onopHo-ABUraTenibHas CUCTEMa KINETOK.

YKM3HEHHBbIN LUK KNEeTKn

[eneHne npokapnoTU4ECKNX KNeToK.

O6Las cxeMa HenpsAMOro AenexHns (MMTo3a) 9yKapMoTUYECKNX KITETOK.

Menos n ero 6MONOrMYecKnii CMbICH.

MaTonorus kneTkn. UameHeHne CTPYKTypbl OpraHoOMAOB NPU NOBPEXAEHUN KIETKM.

['Mbenb KNeTkn: LUTONOrNYECKMe NPU3HAKN CMEPTU KNETKU.

Buodmsnka - Hayka o hnsmyecknx ocHoBax 6MONOrMYECKMX NPoLEeCCoB.

MecTo 6rodusnkm B cucteme bronormyecknx aucumniuH. buodmsmka n meguuunHa.

TepmognHamuka Guonorudeckux npoueccoB. | n Il 3aKoHbl TEPMOOUHAMUKN U UX OEVWCTBUE B
Ouonornyecknx cuctemax. JInHenHas HepaBHOBECHas TepPMOAMHAMMKA. DHEPreTUYecKoe COMpsPKEHWUE.
OkucnutenbHoe  doccopunupoBaHne. HenuHenHasa  TepmoauHamuka.  CamoopraHumsaumnss B
HepaBHOBECHbLIX CUCTEMAX.

KuHeTnka ©Owuonormyeckux npoueccoB. Marematmyeckoe MOLENMpoBaHWE BUOXMMUYECKUX,
PM3MONOrMYEcKNX U 3SKOMNOrMYecknx npoueccoB. KayeCcTBEeHHbIM aHanm3 maTemMaTudecknx Mogenen.
MoHaTne o ¢aszoBom npocTpaHcTBe. MHOXECTBEHHOCTb CTaLMOHAPHbLIX COCTOSAHMIA. ABTOKONebGaHus.
Tpurrepsl. Buonornyeckue 4achl.

MonekynapHasa Ouodwmsnka. Tunbl OGMONONUMEPOB W  YPOBHM OMUCAHUA WX CTPYKTYpbI:
nepBuYHasi, BTOpUYHasA, TpeTUYHAs MU 4YeTBepTU4Hasa CTPyKTypbl. Cunbl, CTabuUnNuanpylowmne CTpykTypy
OMONoONMMEpPOB: KOBaneHTHasl CBA3b, 3NEKTPOCTaTMYECKUE CUMbl, AWCMNEPCUOHHbIE B3aMMOLENCTBMS,
BogopoaHasa cBas3b. PasoBble nepexodbl B Guononumepax. buodmanyeckne metoabl nccrie[oBaHus.
CTpyKTypbl Hbuononvmepos " KOH(POPMaLMOHHbIX nepexonos: crnekTpooToMETPUS,
paguocneKkTpOCKONNUS, KarnopumMeTpus.

MpoHuuaemocTb GuomMemMbpaH. Xumuyeckuii cocTaB W YynbTpacTpykTypa OGuomemMOpaH.
MexaHu3ambl  npoHuuaemocTu: npoctas anddysus, obneryeHHas Anddy3ns, akTUBHBIA TPaHCNOPT,
WHOYLMPOBAHHbIN TpaHCnopT. VoHHbIe kKaHanbl. CeNeKTUBHOCTb MOHHbIX KaHaroB.

BrnoanekTtporeHes. KoHueHTpauMoHHas pasHOCTb MoTeHumanoB. MemOpaHHbIA MoTeHuman.
lMoTeHunan nokos HepBHOW kneTku. lNMoTeHuwan fencTeusa. Mogenb XamKKnHO-Xakcnu nposedeHns
HepBHOro umnyneca. KabenbHble CBOWCTBA akCOHOB.

doToburonoruyeckme npoueccol: poTocmHTes, oTopeuenums, dotomopdoreHes. Obwasi cxema
doTobuonornyeckoro npouecca. Cnektp genctsus. lepBuyHble cTagum doTocmHTe3a. [lepBUYHbIE
ctagum doTopeLienumm. POTo AMHaAMUYECKNE NPOLECChl.

Pagnobuonorva. Buabl  MOHW3MPYIOLLUMX  U3NYyYeHUA. EguHMUbI  003bl M JO30METpUs
VOHM3UPYIOLLNX U3Ny4YeHUi. [leNcTBME UOHMUPYIOLLNX U3MNYyYEeHUA Ha BMOMOeKynbl, KNETKU, OpraHuam.
3aBucumocTb Guonoruyeckoro addekta OT [03bl paguvauun. MexaHnsambl OeWCTBUS paguaumm Ha



©61oobbekTbl. Teopus muweHn. Ponb cBOOOAHBIX pagvkanoB. XMMyMyeckas 3almrta oT paguaumm.
Buoxumus

MpegmeTt Guonornyeckon xumumn. 3HaveHue Gumoxmmunm gnst Guonornm, mMeguumMHbl, CEIbCKOro
XO3ANCTBA, MPOMbILLIIEHHON TexHonormn. 3HaveHve n yHkuum 6enkoB. XMMUYeCkun coctaB Genkos.
AMVHOKMCIOTbI - CTPYKTYPHbIE 3NIeMEHTbI OernkoB, X cocTaB, CTpoeHue U knaccudmkaums. NepBuyHas,
BTOPUYHAs, TPETUYHAs, YeTBEPTUYHAs CTPYKTYpbl OEMKOB U MeToabl Ux ndydeHus. PUsnko-xummudeckue
ceonctBa OGenkoB. Knaccudukauma ©enkoB W xapakTepucTuka WX OTAENbHbIX rpynn. Xummyeckoe
CcTpoeHue epMeHTOoB. MpocTbie 1 cnoxHble epMeHTbl. KodhepMeHTbl, UX CTPOEHME U OYHKLINS.

MexaHn3m gencteus gpepmeHToB. CneunuyHoCcTb AenCcTBMA hePMEHTOB. EANHNLIBI aKTUBHOCTM
depmeHTOB. KnHeTuka depmeHTaTMBHbIX peakuun. YpaBHeHue Mwuxaanuca-MeHTeHa. UHrmbutopsl
depmeHToB.  KOHKYpEHTHble U HEKOHKYpPEHTHble  WHrMbutopbl.  AKkTMBaTOpbl  (PEepMEHTOB.
Annocrtepuyeckas perynsuus akTMBHOCTU (epMeEHTOB.

OO6was xapakTtepucTMka BWUTAaMUHOB. ABWTAMWHO3bl, T[MMNOBMTAMWHO3bI, TMNEPBUTAMMHO3bI.
Kpatkas wctopua wusydeHnss BuTammHoB. Knaccudwukaumsa ButamumHoB. CTpykTypa, CBOWCTBA,
Oroxumunyeckasi ponb, HaxoXaeHne B Npupoae, CyToyHasi NnoTpebHOCTb YernoBeka B BUTamuHax By By, Bs,
Be, B12, C, A 0, E, K.

CocTaB 1 CTpOEHME HYKMEMHOBbLIX KUCMOT. [yprMHOBbIE M MMPUMUOVHOBBIE OCHOBAHWSI.

YrneBogpbl, ux knaccudmkaums. MoHocaxapugbl. CTeprvousomepusi, ONTUYEcKMe CBOWCTBA W
MyTopoTauus yrnesogoB. Onurocaxapugbl. CTpoeHMe U CBOWCTBa, HaxoXAaeHue B npupoae
ancaxapugoB. [lonucaxapugbl. XapakTepucTuka, CTPOEHVME W BaXHeWwune npeactaBuTenu
nonucaxapuaos.

OOwan xapakrtepuctvka u knaccudpukaums nunuaos. NpegenbHble U HenpeaenbHble XUPHbIE
KMCNOTbI, BaXXHENLLME NpeacTaBuTenm, omsmko - XuMmn4eckme CBOnCTaa.

OG6Lee npeacraeneHve 06 o6MeHe BellecTB. ACCUMUMALUSA N ONCCUMUNSLMSA KaK BaXHenLwune
NPU3HaKKN XN3HEeOEeATENbHOCTH

CoBpeMeHHble NpefcTaBneHns o GoNorM4eckom OKUCIIEHUN. DNEKTPOHHO-TPAHCMOPTHAsA Lienb.
OxncnutensHoe hocdopunmpoBaHue.

AgeHosnHTpudocdopHas kucnota (AT®P), ee cTpoeHne, CBoWcTBa, buonornyeckas posb.

Bronornyeckoe 3HayeHne yrneBoaoB B MUTAHWUM YENMOBEKA U XXMBOTHBIX.

OxkucneHue yrneBofoB. AHa3apOOHOE OKUCHEHME - MEXAHU3M, 3HAYEHME, Perynsiums rmkonmaa u
rnmkoreHonusa. AspobHoe oKkncreHue yrrnesoos.

Ponb nunupgoB B nutaHum 4venoseka. [lepeBapuBaHvMe W BcacbiBaHMe nunugos. Perynauums
nunugHoro obmeHa. CoBpeMeHHOe npecTaBneHne O B-OKMCNEHUU HACbILEHHbIX >XUPHbIX KUCMOT C
YETHBIM YUCITOM aTOMOB. QHepreTnyecknn bataHe aTUX peakuun.

3HayeHne 6GenkoB B nuTaHum. banaHc asota u asoTuctoe paBHoBecue. buonoruyeckas
LeHHOCTb nuLLeBbix 6enkoB. PaclenneHve 6enkoB B Xenygo4Ho-kue4yHom TpakTe.

CBs3b 0bmeHa 6enkoB v nMnNngoB. Baanmocssisab 06MeHa BeLLecTB.

Ponb ropMoHoOB B perynsumMm obmeHa BellecTB. XMMMYecKass NpUpoa M MexaHu3m OenCTBUS
rOPMOHOB.

4. TleHeTuKa u 3BonOLUA

FeHeTUKa C OCHOBaMu ceneKkuum

MpeomeT n meToabl reHeTUKN. 3HAYEHUE reHETUKN ANS pas3BUTUA MEeOMLMHbI, CEMNeKL MmN, OXpaHbl
OKpYyXatoLlen cpeabl.

3aKOHOMEPHOCTU HacneaoBaHUsa NpPU MOHOrMGpPUAHOM ckpelmMBaHUn. OCHOBHbIE reHEeTUYecKne
NOHATWA: annenb, (EeHOTUN, reHoTun. PeunnpokHble CKpewmBaHUs OG3IKKPOCCHl, aHanuaupyloLiee
CKpeLMBaHue, HeMnonHoe [OMWHUPOBaHWE, KOAOMUHUpoBaHve. [OurmbpugHoe w  nonurnbpugHoe
ckpewmBaHue. 3akoHbl [. MeHgens. BsaumopencTBuMe reHOB: KOMMNEMEHTapHOCTb, 3nucTas,
nonumepud, nNnenoTponHoe U moaudulmnpyollee encTBue reHoB. XpOMOCOMHOE ornpefeneHne nona.
BanaHcoBass Teopuss onpegeneHus nona. HacnegoBaHve NPU3HaKoB, CUEMMEHHbLIX C  NOMOM.
CuenneHHoe HacnegoBaHue, rpynnbl  cuenneHns. KpoccuHroB ep. XpoMOCOMHas  Teopusi
HacneacTBEHHOCTMU.

M3meH4YnBOCTb reHeTuveckoro matepuana. Knaccudpumkaums popm nameHumsoctn. MytaymoHHas
Teopusa . ge Ppusa. Knaccudmkaums mytaumi. FeHHble MyTauMm XPOMOCOMHbIE MyTauuW, reHOMHbIe
MyTaLuu.

HexpomocomHoe HacrnegosaHue. leHeTuka MUTOXOHOPUN " XIloponnacTos.
LinTonnasmatumdeckasi My>xckasi CTEpUINbHOCTb, NpeAeTepMnHaLms LMTonnasmebl.

MonekynsapHble OCHOBbI HacrneAcTBeHHoCcTW. [lokasaTenbcTBa reHeTudeckon ponu  OHK.
ABneHunsa TpaHcdopmalmu, TpaHCOYKLMU U KOHblorauumn y npokapuoT. Ceonctea [OHK: pennukauus,
penapauus, pecTpukLns u moandukauus.

CtpykTypa u yHkumMa reHa. Kputepun annenunsma. CTyneHyaTbii annenomopgusm, LieHTpoBas
Teopus reHa. [Ncesgoannenuam. ToHKas CTPyKTypa reHa.



eHeTuka yernoBeka. MeToapbl reHeTUKM Yenoseka. [Mpobnembl MEOULIMHCKOM rEHETUKMN.

MpeameT M metoabl cenekumn. CUCTEMbI CKpELLMBAHUA B CENEKUNN PacTEHUIA U XKUBOTHBIX.
MeTogbl cenekuuun. [ocTkeHna coBpeMeHHoM cenekumn. buoTexHonorus. [eHeTuMka nonynayun.
MonynsiuMmM aramHbiX, aBTOraMHbIX WM anfioraMHbiX OpraHM3MoB. 3akoH Xapau-BainHOepra. dakTtopbl
AVNHAMUKM NONYIsunin.

Teopus asonouum

OpraHunsaums xum3Hu n ee ceorctea. OCHOBHbIE CBONCTBA XMBOrO. ['eoxummyeckasi posib XusHu
Ha 3emne. buoTtudeckuin noteHuman wn "gaBneHne XM3HW". AKCMOMbI TeopeTuyeckon Ouonormm o
CBOMCTBAXx Xn3HU. CUCTEMHOCTb U OPraHM30BaHHOCTb XWU3HU. OCHOBHbIE YPOBHM OpraHmn3aumm XnsHu, mx
B3aUMOCBS3b U XapakTepucTuKa.

OcHoBHble HanpaBneHus u opmbl unoreHesa. HanpasneHns asoniouun HU3NONOrMYECKMX
rpynn: aporeHes, annoreHes, cneuuvanunsaums u gereHepauuns. dunoreHetudeckme penuktol. [Npasuna
aBonounm unoreHeTUYeCKuX rpynn.

CooTHoLWeHMs OHTO- U dhunoreHesa. LlenoctHocTe opraHmama u ero gudpdepeHumpoBki. Porb
KOppensauuMn u koopavHauuu B 3BoniounM. OMOpUOHU3aLMA 1 aBTOHOMM3aUWs OHTOreHesa. YJeHus o
dunambpuoreHesax n pekanutynsauun. KaHanusaumsi oHToreHesa. dunoreHes kak MCTOPUYECKUA psia
npolleawmnx oTbop OHTOreHe30B.

Temnbl 3BonwoUMM OpraHoB U dmnoreHeTudeckux rpynn. [lpeanockinku npeobpasoBaHus
opraHoB. [MpuHuUMnbl NpeobpasoBaHMsA opraHoB M dyHKUUR. B3anmocBasb npeobpasoBaHus cucTeM
opraHoB B ounoreHese. 'eTepobaTmMmnst U KOMNEHcauns opraHoB. [pynynHbl 1 MexaH3Mbl pyAMMeHTaumm
W peayKkuum opraHoB. TeMrbl 3BOSIOLUN OPraHoOB U hurnoreHeTU4eCcKmx rpymnn.

MoHo- 1 nonudunma B 3BONIOLMK XN3HU. VIcTopuMsa Bonpoca u coBpeMeHHoe cocTosHue NMoaxoa
CTOPOHHUKOB HOMOTreHe3a M KpeaumoHu3ma npu 06bsICHEHUM 3BOJIOLMM TaKCOHOB. Teopus 3BOMOLUN O
pPoONU N BO3MOXHOCTAX MONUMPUIETUYECKOrO BO3HMKHOBEHUSA TakCOHOB. HepaBHOMEpHOCTb 3BOMHOLUK
TaKCOHOB 1 ee Nnpu4nHbl. MogennpoBaHue dunoreHesa (QOCTUXXEHNE U NEPCMEKTMBBI).

Osornounst Ha BroxMMMYeckoM ypoBHe. Broxnmmyeckas yHMBepcanbHOCTb XU3HUW, €€ MPUYMHBI 1
nocneacteuda. OT6op Ha Guoxmmmnyeckom ypoBHe. CKOPOCTb BUOXMMUYECKON 3BOMOLMMK, eOVHULBI ee
namepeHusi. OueHka rmnoTesbl HenTpanuama. OTbop Ha OBMOXMMNYECKOM YPOBHE.

OBonoUMOHHBIN nporpecc. Kputepuun nporpecca. HanpaeneHus 3BOMOLMOHHOIO nporpecca u nux
B3aMMoCBs3b. bronormnyeckuin nporpecc n perpecc. OTHOCUTENBHOCTL Nporpecca.

OcHoBHble nonoxeHus yyeHus Y. [dapeBuHa u ee 3HayveHnve ana 6Guomnornn. [Npeanochbinku
BO3HMKHOBEHUS yyYeHus [lapBuMHa M ero OCHOBHble MonoxeHus. [pegnockinku n pesynbtatbl oTbopa.
Coot6op. luBepreHums B1naoBs.

MyTauumn n nx ponb B 3BONOLUN. N3MEHYMBOCTL - CBOMCTBO OpraHu4eckon npupoabl. Mytauuu un
UX TUNbl. 3Ha4YeHe MOOMM3aLMOHHOIO pe3epBa M3MEHYMBOCTM Nonynsaumm. FeHeTudeckas CTpyKTypa 1
romeoctad nonynauun. OcoBEeHHOCTU NPOSIBNEHUS MyTauuM W CMAEKTP MYTAHTHbIX MPU3HAKOB.
BcTpevaemocTb MyTaumii B nonynaunax. BHyTpunonynaumoHHbIn nonnumopgusmM 1 ero hopmel.

HanpaBneHns u aBwxylimMe cunbl aHTpororeHesa. MecTo u4ernoBeka B >XMBOTHOM MUpe.
BosHukHoBeHMe 4ernoBeka. dakTopbl, aTanbl U Npedku aBonouuu yernoseka. [MpapoguHa uyenoBeka
PasymHoro. CouumansHas U KynbTypHas 3Bofooumnsa yenoseka. Pacbl yenoBeka M MX BO3HUKHOBEHME.
CoumanbHble M Bruonornyeckne 3akOHOMEPHOCTU 3BOMOLMK YenoBeka. Kputuka couman-gapBuHU3Ma.
lMepcnekTnBbl 3BONIOLMKN YeroBeka B OyayLlem.

Teopusi ectecTBeHHOro ob3opa. OnpeneneHue noHsaTusa otbopa. Npegnockinkm, 06bEKT 1 cepa
aenictena otoopa. OT6Op Kak BEKTOPU3MPOBaHHbLIN nporpecc. MexaHn3m A4encTBus, CTaTUCTUYECKUIA €ro
xapaktep. Cootbop. ApanTuBHasi reHHOCTb reHoTMna U KoahduumeHT oTbopa. OddeKkTUBHOCTL
aencTteua oTbopa. ®opmbl oTOopa. EcTecTBeHHbI 0TOOP - OCHOBHOWM M TBOPYECKMIA haKTOp 3BOJTHOLMM.
®Popmbl 60pbOLI 3a CyLLLECTBOBAHME M MX 3HA4YeHKe B 3Bonounn. CNoXXHOCTb B3aMMOOTHOLLEHWI BUOOB B
3KOCUCTEME N NX 3HAYEHUE AN 3BONIOUUN.

MoandukaunmoHHass M3MEHYMBOCTb U €e 3BOMNIOUUOHHOE 3HayeHne. PopMbl U3MEHYMBOCTU.
HacnepgcteseHHas M HeHacneacTBeHHas M3MEHYMBOCTb. Hopma peakumn u agantuBHas peakuus. Ponb
cpeabl B uameH4mMBocTU. Ponb mogudukaumi B asontoummn (M. LmanbrayseH). Kputuka npeacrasneHui o
HacnegoBaHWM NPUOBPETEHHBIX U3MEHEHUIA.

5. Buonorus paaMmHOXeHUs1 U pa3BUTUS

OoreHes, ero ocHoBHble nepuoabl. OCOGEHHOCTU AENEHN CO3PEBAHNSA ANLIEKIETKM.

CnepmatoreHe3s n ero ©Ouonornyeckun cmbicn. [acTtpyndumss n OpMMPOBaHME OCHOBHbIX
3aKnagoK OPraHoB y MO3BOHOYHbIX XXUBOTHbIX.

Helpynauums: 3aknagka ocesblx opraHoB. OuddepeHumalmsa kneTok. buonormyeckuii 3akoH u
€ro COBpeMeHHasi TpaKkToBKa.

HereHepauus 1 oHToreHes. Cnocobbl pereHepaumm.

Oco6EeHHOCTM 3aBMCMMOCTM OpraHuMama OT cpefbl Ha pasHbIX 3Tanax >XWU3HEHHOro LUMKNa.
MpumeHeHne amMGpuoOHanbHbIX OMOTECTOB AN onpedeneHusl kadecTBa MPUPOSHON U TEXHOTrEeHHON



cpeapl.
MPVHLMMBI M NEPCNEeKTUBLI SMOPUONOrMYECKOro MOHUTOPWHTa.

6. Yenosek

MpeomeTr, wMeToabl W 3agaynm  Kypca. [lonoxeHue YenoBeka B oTpgge "npumartbl”.
Mopdodusnonornyeckne ocobeHHOCTV YenoBeKa Kak NpeacTaBuUTeNs NpUMaTtoB.

AHatomua 4enoseka. O6wwmn 0630p CTPOEHUA BaKHENLIMX CUCTEM OPraHoB 4ernoseka W
rMrmeHnYeckmne yCrnoBus CoXpaHeHust 340poBbst U paboToCcnocoBHOCTHU.

OnopHo-gBuratenbHas cuctemMa M ee OCOBEHHOCTM B CBSI3U C NPSAMOXOXAEHUEM U TPyOOBOW
aeatenbHocTblo. OCHOBHble MoOpdonornyeckne Tunbl YernoBeka: WMHAEKCbl Mopdonorun Yenoseka
(oonuxomopdHbIA, BpaxMoMopdHbIN 1 ME3OMOPMHBIN TUMbI, MHOEKCHI CKENun).

O6G30p BHYTPEHHUX OpraHoB: CUCTEM OpPraHOB NULLEBApeHus, AblXaHWs, KpoBoobpalleHus,
BblgeneHus. Xapakrep 6onesHen BHyTPEHHUX OPraHoOB B CBA3U C YXYALUEHWEM 3KONOrMYECKO CUTyaLmm
n obpasom xu3Hu. [podmnaktvka GonesHern M NyTU MX NPEOJOSIEHUS; CUCTEMbI O300POBIEHUS
opraHuama.

OHOOKPMHHAsA U HEepBHasA CUCTEMbI UX CTPOEHWE U pa3BUMTUE B OHTO- U dmnoreHese. HepBHO-
rymoparbHasi perynsaums oyHKUni, ee HapyleHus 1 npodunakTuka.

AHTponoreHe3. BaxHellune HaxoOKM U UX 3HAYEHUE B OLIEHKE TEOpWUi 3BOMIOLMM YeroBeka:
aBcTpononutekoBble, H.Habilis (Yenoesek ymenein), apxaHTponbl (CMHaHTponbl, rengenbbepxed,
nuTeKaHTpon), ApeBHMe noau (HeaHgepTaney) U COBPEMEHHbIE Nioan (KPOMaHbOHeEL,).

MpapoavHa 4enoseka. [eonorvdyeckasd W 3KomorMyeckass xapakrtepuctnka Adpuku Kak
npapoanHbl Yenoseka.

Pabotbl T. lekcnn O CpaBHUTENbLHOM aHaToOMuMM nNpuMaToB W 4YenoBeka, O. [ekkena o
OunoreHeTnyeckom 3akoHe 1 Y. [lapBMHa 0 NPOMCXOXAEHUN BMOOB B pa3paboTke TeOpUM NPOUCXOXAEHUS
yenoBeka. OCOGEHHOCTM BbICLLUEA HEPBHOW [OEATENbHOCTU 4YenoBeKa, MNCUxXodusnonormyeckme u
OurocoumanbHble OCHOBbI €ro XusHegeAaTenbsHOCTU. CeHCOpHble CUCTEMBI, MOHATME OO aHanusaTtopax.
Jlokanmsauusi CEHCOPHbIX CUCTEM B KOpPE rOfIOBHOrO MO3ra.

Brnoatuka n noBegeHue 4yenoseka. buomnornyeckne OCHOBBI arpeCcCMBHOCTM U yOOBOSbCTBUS.
[dvanekTndyeckun NOAXoA K M3ydeHuIo noBefeHus 4vernoBeka. [MoBeaeHue 4yernoBeka, MOTMBMPOBAHHOE
OPEBHMMW  BPOXAEHHbIMW  MporpaMMaMu, HacregoBaHHbIMWM - OT  KMBOTHbIX  MPeakoB.  JMOLUMN.
Ctpeccoas Teopusa . Cenbe, cTpecc n agantaumsa. dasel cTpecca.

300poBbe 4ernoBeka W OCHOBbI €ro MHTennekryanoHon gedarensHoctu. OpTtobuos no . M.
MeuyHukoBy. TBOpYeCTBO 1 paboTOCNOCOOHOCTb.

TpeboBaHus yenoseka Kk cpefe obnTaHNs 1 yCroBUS COXPaHEHUS €ro 340POBbS.

leHeTvka n pemorpadwms. Bsarmagel B. W. BepHagckoro o Hoocdepe m ponum 4yenoseka B
aBonounn 3emnu. Mapagurmel aHTPONOLLEHTPU3Ma U BUoLIeHTpM3Ma.

7. MeToguka npenogaBaHusa 6uonoruu

OnpegeneHve MeTOAMKM NpenofaBaHMsa B1onorMn Kak Haykvm n eé npegmeta. MeToabl Hay4HOro
nuccnegoBaHns B MeToauke npenogasaHus Guonormun. 3agayum npenogasaHus G1OMorMm B COBPEMEHHOM
LUKone.

lMpoyHOEe 1 O0CO3HaHHOE YCBOEHME yyaluMMUCs OCHOB Grmomnorun, nonmTexHuyeckas noaroToBka
yyawmxcs u ux npodpeccrmoHanbHas opueHTauus. Pomnb 6uonormv B OPMMPOBaHUM  HaY4YHOrO
MUWPOBO33pEeHNs ydalumxca. HpaBcTBeHHOe, TpygoBoe, acTeTudeckoe BocnmTaHme yyawmxcs. OCHOBHble
NPUHUMMBI 1 3a4a4M IKONOrMYeCcKoro obpa3oBaHns U BOCNUTaHUS.

PasButne wuHTEennekTyanbHbIX CMOCOBHOCTEN, NOrMYEeCcKoro MbIWMEHUS U peyn B npouecce
npenogasaHus bruonorum.

CopgepxaHue, cucTemMa M NPUMHUMNBI MOCTPOEHMS Kypca OMOMorMM B COBPEMEHHOW LUKOSe.
Beaywme nagen, onpegensiolme cogepxaHve n CTPyKTypy Kypca uonorum.

Cuctema Ouonormdeckmx noHATUA. OcobeHHOCTM pa3melleHns yvebHoro Martepuana B
nporpamMmmax NIMHENHOro U CNMParbHOro (KOHLEHTPUYECKOTO TUMOB).

MoHaTve o meTogax obydeHus Guonorum, mx knaccudukaums. Metoapl OUOAKTUYECKUX MIP.
MeToauka opraHusaumm paboTbl C y4yebHukomM u gpyron ydebHom nutepatypow no Guonoruw. lNpo-
bnemHoe obyyeHue.

Mcuxonoro-negarornyeckoe o6ocHOBaHME BbIGopa MeTOA0B 06y4eHUS.

lMoHATME 0 MeTogUYECKNX Npuemax.

KoHTponb 1 oueHKa 3HaHWI, YMEHWI 1 HaBbIKOB, y4almxcs no 6uonorun. 3HaveHne n pyHKunn.

Cuctema copm npenogaBaHus ©Guomnornn. Ypok - OCHOBHasi dopmMa opraHusauun yyebHo-
BOCnuTaTenbHoOW paboTbl No Guonoruun. Tunbl U CTPYKTYpa ypoKoB Bronoruu.

OKCKypCUU, MECTO 1 3HaYeHne 1x B cucteme obyveHns Guonorum.

OcobeHHOCTH OpraHnsaunm BHeypO4HOW paboThbl.

JlabopaTtopHble paboTbl U NPaKTUYECKNE 3aHATUS.

CamocTosiTenbHasi paboTta ydawmxcs n opmbl ee NpoBeAeHMS.



HomaluHsas pabota. BHeknaccHble popmbl paboTbl Mo Guonoruu.

MatepuanbHasi 6a3a npenogaBaHus Guonoruu.

3agayum u 3HaYeHue Kaxaoro paspgena B cucteMme duonormyeckoro obpasosaHusi. CogepxaHue,
CTPYKTYpa 1 NPUHLMMbI NOCTPOEHUS pasaena.

8. dkonorusa ¢ ocHoBamMu NpUpPoOAONOSIb30BaHUSA

BeeneHuve. KpaTtkas ncropus cTaHOBNEHWs COBpeMeHHOM akornoruun. [pegmeTt, cogepxaHue u
3ala4n IKOMNOrMu; 3BOMIOLIMOHHbIE MPOLECCHI; CBA3b 3KOMOMMU C APYrMMy AUCUUNANHAMN; YPOBEHb pas-
BUTUS XKU3HMN.

B3anmopenctene opraHuama u cpefpbl: OnpedeneHve MOHSATUS  SKOMOrmvyeckmin daktop.
Knaccndmkaumst skonormyeckmx ¢akTopoB: pasHooOpasne opraHmM3mMoB; 3BPUOWMOHTbI U CTEHOOUOHTLI,
rOMOMO- M MNONKUNOTEPMUYHOCTb; (POTOCUMHTE3 W XEeMOCUHTE3; TpOodUYECKMEe OTHOLLUEHUS MexXay
opraHuamamu; 3akoH MuHumyMa JIubuxa, 3akoH TomnepaHTHocTu LUendopaa; doTonepuoamam u
Ouronornyeckme pUTMbI; 3KONOrMYecKas KHura.

Monynsiumsa: onpegeneHne NoHATUS "Ouonoruyeckuin BUA" 1 "nonynsauunn”; cCBoncTea nonynsuum;
YNCMNEHHOCTb M MMOTHOCTb MNOMYMSUMM W METOAbl WX OLEHKM; MofoBas M BO3pacTHas CTPYKTYpbI;
BHYTPUBMAOBbIE WU MEXBUOOBblIE B3aVMOOTHOLUEHMWS; POXOAEMOCTb M CMepTHOCTb; Omomacca u
OMonNpoayKTUBHOCTb.

BroueHosbl (coobliecTBa): TaKCOHOMUYECKUA COCTaB M (DYHKUMOHamNbHas CTPYKTypa; TuMbl
B3aVMMOOTHOLLEHNST MEXAY OpraHM3MaMmn N NX xapakTepucTuka; AMHamMuKa coobLuecTBa, CyKLeccus; co-
NpsKeHHas 3BONOLUS.

OKoCUCTEMBI: KOHLIEMUMA 3KOCUCTEMbI, KOMMOHEHTbI, OnpedeneHnsi; BUOOBOE pasHoobpasue;
TpohU4eckme ypoBHU; NULLEBLIE LIENM; aKonorndeckas adpekTMBHOCTb; KNMMaTnyeckas 30HanbHOCTb U
OCHOBHbIE TWMbl HA3EeMHbIX 3KOCUCTEM; BOAHbIE 3KOCUCTEMbI; aHTPOMOreHHoe 3BTPOdMpPOBaHME
BOLOEMOB.

Brnocdepa: onpeaeneHve noHaTus; yvenne B.M. BepHagckoro o Guocdepe n Hoocdepe; xmMBoe
N KOCHOE BELLLECTBO; rpaHuLbl bMocdepbl; None yCTOMYMBOCTM U MOME CYLLECTBOBAHMWS XU3HW; CTPYKTypa
Ourocdepbl; KpyroBopoT OMOreHHbIX 3NemMeHTOB, BOAbl, yriepoga, as3oTa, cepbl; buoreoxumuyeckune
QYHKLMN pasHbIX rpynn opraHM3moB; HETPAOULMOHHBIE UCTOYHUKM SHEPrMmn n bernka.

MpupogHble pecypcbl: MOHATUE O NPUPOAE, MPUPOLHBLIX pecypcax; Knaccudukaums nNpUpoaHbIX
pPecypcoB; ncuepnaemble U Hemcyeprnaemble; BO306HOBMMbIE N HEBO30OHOBUMbIE; 3EMESbHbIE U BOAHbIE
pecypchbl; 6Monormyeckne u MmHeparbHbIe PECypChbl.

lMpupoaHble M aHTpONOreHHble naHawadTbl: POPMbl OXPaHAEMbIX TEPPUTOPUI; 3anOBEAHUKM,
3aKas3HWKKU, HaLMOHarnbHbIE Mapku U pesepBaTbl; NPUPOAHLIE NAaMSATHUKW; PEOKME U ucyesawlme Buabl
pPacTEHUN Y XXMBOTHBbIX; KpacHas kHura PO n P®.

OKOMNMOrMYecknin MOHUTOPUHI: MOHSITUE MOHWUTOPWHIA; OLIEHKA KavyecTBa OKpyXalollew cpefbl;
CTaH4apThbl; 3KCMepTM3a, nacnopTmaauuns, NPorHo3 U NPOrHO3MpoBaHne, MoAENMPOBaHME.
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