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Mporpamma BCTynUTENbLHOro UCNbITaHWUA AN NOCTyNaKLWMX 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 xapakrepuctuka rpmbos, BoAOpoOCnen, MPOCTEeNLLNX.

Mopdonorusi, CTpoeHne 1 passutue MMKpPoopraHuamMoB. MuKpockonuyeckme MeToabl U3yYeHus
MWKPOOPraHNM3MOB: CBETOBAsA M 3MEKTPOHHAs MUKpockonus. CTpoeHue, XMMUYECKUI cocTaB U OyHKLUM
OTAENbHbIX KOMMOHEHTOB KNETOK MUKPOOPraHW3MOB: CrM3NCTble 0B0NoYKK, Kancynbl 1 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 CcoOCTaB M u3nyeckoe cocTosiHne. [loBepxHOCTHOe 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.

OTHOWeEHMe MUKPOOPraHU3MoB K Kucropody: aHaspobbl u aspobbl. 3HadeHne pH gns
MMWKPOOPraHU3moB: aunaodunbl, HeTpodunsl 1 ankanodunel. AHTUBMOTUKU. MyTareHbl.

[MUTaHne MWKPOOPraHM3moB: TuMbl NUTaHUSA, OToTpoUs n XxeMoTpodusi; aBTOTPOPUA U
xemoTpadus; MeToTpodbl U aykcoTpodsbl. [lornoweHne BewecTB KrneTkamu: anddysmsa n TpaHcrnopT.
OHO0- N 3K30LUUTO3.

MeTabonunsm. SHepreTuyeckume npoueccbl M cnocobbl obecnedeHns wux 3sHeprnen. Poto- wu
XEeMOCUHTEe3. XapakTepuctuka npoueccoB OpoxeHusi, aspobHoe W  aHaspobHoe AblxaHue.
Mcnonb3oBaHue cBETOBOW 3Hepruu (poTocnHTEs).

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
epMeHTOB.

MoHATNS O HacneacTBEHHOW M HEHACNeACTBEHHOW U3MEHYMBOCTU. MyTareHe3 (CMOHTaHHbIA U
WHAYLUMPOBaHHbIN). MonynaunoHHas nameHunsocTb. Cenekuus mMyTaHToB. PekombrHauns y npokapuor:
TpaHcopmauus, TpaHCOyKUMA M KOHbloraums. MNnasmuabl, TpPaHCMO30HbLI. Vcnonb3oBaHne BUPYCOB U
nnasMuz B reHeTUYECKON NHXEHEPUMN.

3HavyeHne U3yd4eHUs MUKPOOPraHusMoB B Teopun SBoNoUMU. Teopun O BO3HUKHOBEHUM
3yKapuor.

Buoreoxnmnyeckan aeaTenbHOCTb MUKPOOpPraHMamoB. MrKpoopraHuamel B HApOOHOM XO3SIMCTBE
n MeauumHe.

Bupyconorus

Xumusi BUpYcoB: Oenku, HYKNEWHOBbIE KUCMOTbI, NUNMAbl U yrneeodbl B COCTaBe BMPUOHOB.
MpocTble U CNoXHblEe BUPYCHI.

OcobeHHocTu cTpykTypbl PHK 1 [IHK BupycHoro nponcxoxgeHus.

CTpyKTypa BMPYCHbIX YacTuu: obLue NpuvHUUNBLI, MoneKkynspHas opraHusauuns. CnuparnbHble K
cepuueckme Bupycbl. CTpoeHMe HEKOTOPbIX CIOXHbIX BMPYCOB (OPTO- M MapamuKCOBUPYChI,
pabaoBupychl, peTPOBMPYChI, BUPYC BaKLUHbI, TOraBupychol, 6aktepuodarm).

Pa3sHoobpa3sne cnocoboB NPOHWKHOBEHWUSI BUPYCHOIO reHoMa B KNneTKy xo3anHa. buonornyeckas
cneumgmnYHOCTb; ponb NepBbix da3 MHEKLUM B ONpeaeneHn crekTpa xo3sieB Bupyca.

CuHTe3 Bupyc-cneumdmdecknx 6enkoB. Bupyc-cneuuduyeckne u  BUPYC-MHAYLMPOBAHHbIE



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

PHK-copepxawme Bupycbl PHK-cogepxawue Gaktepuodaru; nMkopHaBMpYChl; ¢hriaBMBUPYCHI;
TOraBMpPYCbl; BUPYCbl pacTeHWNn; BUPYCbl C AByLenoyYHbiM PHK-reHomom; pabgoBupychl; napamMmnkcoBu-
pyCbl; OPTOMUKCOBMPYChI, OYHbSIBUPYCbI; apeHaBUPYCbl; PETpPoBMpYCbl; Gaktepuodarn T3, T7, T4;
BMPYChI FPyMMbl OCMbl - OCMOBAKLMOHbI; FepnecBMpyChl; aA€HOBUPYChI; BUPOrEHUS 1 YMEPEHHbIE BUPYCHI.

Bupowngbl, Bupyc renatuta genbta, NpuoHbI, UHTEPEEPOH.

BotaHuka
a) Huswwue pacteHus

KpaTkasi xapakTepucTmka BbICLUMX U HU3LWIKX pacTeHun. OCHOBHbIE OTAENbl HU3LIMX PaCTEHWUIN:
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, Mopdonornst 1 0COBEHHOCTM Pa3MHOXEHUS] HU3LIMX pacTeHui. MoHsaTMe o Tannome.
BeretatmBHoe 6ecnosnoe 1 NonoBoe pa3amMHOXeEHNE; CMeHa aaepHbIX das 1 YepeaoBaHue nokoneHun Ma-
pannenvamM B 3BOJIOLMM pa3HbIX OTAENO0B BOAOPOCIEN.

maBHenwmne knaccbl rpuboB: OOMMLETbI, 3UrOMULETBI, ackoMmuueTol, 6GasngnomuueTsl,
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

OO6wan 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. AHaTOMUYecKoe CTPOeHWe TUMUYHOrO CTebnsA: MepBuYHas Kopa, LeHTparnbHbIi Lu-
nuHap (ctena). TkaHu, nx coctaBnsawowme. MHoroobpasue BHYTPEHHEro CTpoeHus ctebnen CeMeHHbIX
pacTeHui.

Crtebenb gpeBecHbix pacTeHui. CTPYKTYypHbIe dnemMeHTbl ApeBecuHbl U nyba n ux yHKUmM.
Bo3spacTHble uameHeHns gpeeecuHbl 1 nyba. Metamopdo3sbl nucta. Jluctonag n ero MmexaHnsmei.

BuoonsameHeHnsa nobGeros: KOpHeBMWe, CTOMOH, KknybeHb, nykoBuuUa, KOMYka W Aap.
Oc0BEHHOCTU NX PacMoNoXEHUS U CTPOEHNS.

KopeHb, ero cyHkuuK. Tonorpaduyeckne 30HblI KOPHSA: AeneHus, pacTsXeHWs, 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 pa3mMHOXeHMe: OCOBEHHOCTM MONIOBOro Mpouecca Yy BbICLUMX PacTeHW, CTpOoeHue
MOMoBbIX OPraHoB (aHTEPUONEB U apXeroHneB) u ramer.

UepenoBaHne sgepHbix a3 y BbICLUMX PacTeHUMA U ero 3aKonornveckas OOyCrOBEHHOCTb.
MoHaTne o rametodpute K cnopochute. [1Be NUHUM 3BOMIOLMOHHOINO Pa3BUTUS BbICLLUMX PaCTEHUN C
npeobnagaHvem rametoduTa u cnopogura.

r) Cucrematuka pacteHum

Otopen MoxoBuAHble

O6was XapaKkTepucTuka, XKMU3HEHHbIN UMK, [eneHne Ha Knaccbl: aHTOLEepOTOBbIE,
NevyeHoYHMKKN, nnuctocTebenbHble Mxu. Ob6Lias xapaKkTepucTuka kraccoB, Mopdonormsi, oco6eHHOCTH
pasmMHOXeHns1 MxoB. [lpoucxoxaeHne MoxoobpasHbIX. JKOMOrusl, pacrnpocTpaHeHWe, 3HayeHne B
HapOJHOM XO3SAMNCTBE.

OTtpen ncunodutoBugHble (PuHnodutsl). ObLas XxapakTepucTuka M aHaTOMUS OCHOBHbIX
npegcraBuTenen: puHMHa, XopHeoUTOHA, KYKCOHUN. 2KU3HEHHbIN LK.

Otpen ncunotoBugHble. CTpoeHne cnopocuta wn  rametodputa. CxoactBo €
ncunouUTOBUAHLIMM.

OTtpen nnayHoBuaHble. Ob6uas xapakrepuctvka. XKusHeHHbln uukn. [povcxoxaeHue nucra.
OcobeHHOCTM  CcTpoeHus:  cTebenb, MpoBoAswWas cucTema, NUCTbSA;  PaBHOCMOPOBOCTbL WU
pasHOCMOPOBOCTb, NOMOBOE NoKorneHue. ickonaemsle NnayHOBUAHbIE, 3HAYEHNE NX U3YYEHNS.

Otpen xBoweBuAgHble. OOWan xapaktepuctuka. KM3HEHHbIA LIMKIT, OCODEHHOCTU CTPOEHUS



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

OTtpen nanopoTHukoBugHble. O6LWaa xapaktepuctuka. KnsHeHHbINn Umkn. KpynHONUCTHOCTb,
npovcxoxaeHue 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, LUMLIKOHOCHbIE. Oblasa 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, pasHooOpasne cTpoeHuss aHgpouesi. [mHeuen. [lectuk. Anokapnus,
ueHokapnus. MNMonoxeHus 3aBa3n B LBeTke. CTpoeHne cemsizadatka. Obpa3oBaHMe Merocnop CTpoeHue
XeHckoro rametodguta. [BonHOoe onnogoTtBopeHne. Passutne cemeHun. CtpoeHue cemsiH. PasButue
nnoga. OCHOBHblE TuMbl MMOAOB: anokapnuu, CUHKapnuwu, napakapnuu, nuaukapnui. MHorooGpasue
nnogoB M cemsiH. Teopuss npoucxoxaeHusa useTka. CouBeTusi, UX OCHOBHble Tunbl. HanpasneHus
3BOMOLMN COLIBETUN.

Pa3BuTHe NOKPbLITOCEMEHHbIX Ha Kracchbl.

Knacc gBynonbHble. O6Gwas xapaktepucTuka. Mopdornormyeckne ocoGeHHOCTM BereTaTUBHbIX
OpraHoB v LBeTKa.

Knacc opHoponbHble. [MpusHaky Krnacca B CTPOEHWM BereTaTMBHbIX OpraHoB M LBeTka
MpoucxoxaeHne OOHOAONbHBIX, CTpoeHue cemMeHu. OCHOBHblE HanpaBreHus 3BOSIIOLMM U TNaBHble
NopAOKN NOKPbITOCEMEHHBIX.

XKN3HEHHbIN  LUMKN  MOKPbITOCEMEHHBLIX  PACTEHWiA, 3Ha4yeHWe TMOKPbITOCEMEHHbLIX  ANs
YyenoseyecTBa.

MoHsATUE O pacTUTENbHLIX COOBLLECTBAX.

3oonorus
lMonoxeHns LapCTBa XUBOTHLIX B MUpe XuBoro. MHoroo6pasue XMBOTHbIX: OAHOKMETOYHbIE,
MHOTFOKINETOYHbIe, 6ECMO3BOHOYHbIE, XOPAOBbLIE.
JOncKpeTHOCTb MHOroobpasmns XUBOTHbLIX; pearnibHOCTb TAKCOHOB: TUM, Krnacc, oTpsd, CEMENCTBO,
poa, Bua. Cnaraemblie 300510rvm: MOpdOnorus, OHTOreHes, XXU3HEHHBIN LMK, 9KOMNOrus, CTPyKTypa Buaa.

a) 3oonornsa 6ecno3BOHO4YHbIX

OpHOKNeTOYHble XUBOTHble. [lonoXeHne OfHOKMETOYHbIX B OOLIEe CUCTEME XMBOTO.
CuctemaTvka NpoCTENLLNX, CTPOEHUE, Pa3MHOXEHUE, KU3HEHHbIV LK. OMBpHoHanbHbIe NnacTol.

YKunaHeHHble OpMbl XKMBOTHbLIX: CBOBOAHOXMBYLLME, cuMOMOTMYeckne dopmebl. [poueccol
pas3MHOXEHWS, NX YepedoBaHue.

Tun ly6ku. OO6pa3 Xu3HW, pacnpocTpaHeHWe, BO3pacT, KonuMyecTBo BuaoB. OO6wWwMiA nnaH
cTpoeHusi. OcobeHHOCTU ambpuoreHesa, pa3MHOXeHMe, MUTAHWE, KIETOYHBLIN YpPOBEHb OpraHu3auuu
rybok. Ponb B 6rocdepe.

Tun KnweyHononoctHble. OOWni nnaH CTPOeHus: paguanbHas CUMMETPUS, OBYCIOWHOCTb,
mMe3sornes. O6pas Xn3Hu, 0COGEHHOCTU OpraHM3aunm U XU3HEHHbIE LUMKIbl OOUHOYHBLIX Y KONTOHWAmNbHbIX.
Mpoueccbl NUTaHUs, BblaeneHus, AbixaHus. KonmnyecTBo BMOOB U 3HaveHWe B OGuocdepe. TkaHeBOn
YPOBEHb OpraHu3auuu.

Tun Tpe6HeBuKU. O6WMIA NnaH cTpoeHus. [pebHble NNacTWHKKM, Lynanbua CTPyKTypa M
dyHKUMKM abopanbHoro opraHa. Obpas xu3Hu. Ponb B Brnocdepe. YpoBeHb opraHusauum u CBsA3b C
APYrMMUK TUNnamum.

Tun Mnockue uvepBu. OGLIME 4YepTbl opraHusaumu: cdopma Tena, napeHxuma. OcobeHHoCcTH
NUTaHWs, BbiAENeHWs, AbIXaHNsi CBOOOAHO XMBYLLMX U MapasMTUYECKNX NIIOCKnx yepsen. Ob6Wme vepThbl
opraHu3aumMm napasMTUYECKNX >KUBOTHbIX. MKM3HEHHbIE UMKMbI MEYEHOYHOW [OBYYCTKM, 3XMHOKKA,
CONMUTEpPOB, NeHTeLa LUMPOKOro. AmMBpuoreHes 1 pereHepauns y Typbennsapumii.

Tun HemepTuHbI. O0pa3s XM3HN N OCHOBHbIE YepTbl OpraHn3aumm, 0CoO6eHHOCTMN OHTOreHesa.

Tun Kpyrnble yepBu. O6pa3 Xu3HuW U opraHu3auusi CBOOOAHOXUBYLLMX WM MapasMTUYECKMX
HemaTo. OCOBEHHOCTU CTPOEHUS KYTUKYMbI, KOXHO-MbILLIEYHOr0 MeLlKa, NuLeBapuTenbHON 1 Bblaenu-
TENbHOW CUCTEM U UX 3HAYEHUE B Nepexode K napasntuamy. SMOPUOreHes, XU3HEHHbIV LMK ackapuibl.



Knaccbl BproxopecHuyYHbIX, KonoBpaTtku nx 4epTbl CTPOEHNUSI U 0Opa3 KU3HWN.

Tun Konbuyatbie 4epBU. KOXHO-MbILIEYHbIA  MELIOK, BTOPMYHAs MOMOCTb  Tena,
nuweBaputenbHasa cuctema. CTtpoeHune BHYTpeHHuX opraHoB. OpraHbl ABwXeHusi. PasMHoxeHve wu
ambpuoHanbHoe,  NUYMHOYHOe  pasBuTne.  OCOBGEHHOCTM  OpraHM3auun  MHOMOLLETUHKOBbIX,
MasoLLEeTUHKOBLIX, MUSBOK, 0Opa3 XXn3HW NpeacTaBuTeENen aTMX KNaccoBs, 3HayeHne B buocdepe.

Tun  YneHuctoHorme. Knaccel Tuna: PakoobGpasHble, MHOrOHOXKM. Hacekomble.
Maykoob6pasHble. O6wwme YepTbl OpraHM3auun Tuna: XMTUHOBLIE MOKPOBbI, FPYMMbl OTAENbHbIX MbILLLL,
MUKCOLENb, FETEPOHOMHAA MeTaMepus 1 TarMbl Tena, YNeHUCTOCTb HOM U UX MHOFOQYHKLUNOHANbHOCTb.
CBoeobGpa3sue B knaccax Tuna CTPoeHuss U PYHKLMU NULLLEBAPUTENBHOW, AblXaTerbHOW, KPOBEHOCHON U
BblAENUTENbHON CUCTEM, OpraHoB ABWxeHus. OcoBGeHHOCTN ambpuoreHesa U NUYMHOYHOrO 3JTana
oHTOoreHesa. Ponb B 6uocdepe npeacraButenen knaccoB. dunoreHeTMYEeCKMEe CBSA3M KNAccoB Tuna
YNEHUCTOHOIMX 1 KONbYaTbIX YEPBEMN.

Tun Monntocku. Knaccel Ttuna: BpioxoHorue, [MaHuumpHble, [OBycTBOpyatbie, [0noBoHorue.
MoHonnakodopbel. O6WMe 4YepTbl OpraHM3auuu Tuna: OTAenbl Tena, MaHTUs UM pakoBMHA, OpraHbl
MaHTUIAHOW MONOCTW, crnedbl mMeTamepuun. BTopuuyHasi nonoctb, MoYkM. OMOpPMOHanNbHOE pasBuUTME U
MHoroo6pasue popm Trna. O6pas xun3Hu 1 porb B OMocdepe NpeacTaBUTENEN KIaccoB.

Tun WUrnokoxwue. OCHOBHblE 4YepTbl TUMNA: SHTepouenbHas 3aknagka Me3ogepMbl, pasBuTve
uenoma, Me3ogepMnYecKnin ckenet, opMupoBaHne HepBHOW cucTeMbl. OCODEHHOCTM TUMNA; SNEMEHTHI
paguanbHOW CUMMMETpMM, OCEBOW KOMMIMEKC, CTPyKTypa ckerneTta, ambynakpanbHas cucTema,
nuLieBapuTensHasa n HepBHasa cuctema.

OcHoBHble 4epTbl npegctasutenen knaccos: Kapnoumgen, Mopckve nunuun, Mopckue 3Be3gpl,
Mopckue exun. Ocunypbl. PunoreHms, obpas xu3Hn 1 ponb B Buocdepe.

Mpobnembl dwunoreHnn BeCno3BOHOYHBLIX. Teopun NPOUCXOXKOEHUS  OOHOKNETOYHbIX U
MHOFOKIETOYHBIX XMBOTHbIX. PunoreHetnyeckne cBaAsn TunoB. Knaccudumkaumsa TuUNoOB No nnaHy
CTpPOEHMS.

6) 3oon10rnsi NO3BOHOYHbIX

OO6Lan xapakTepucTuka Tvna xopaosBbIX. [TonoxeHne Tuna XxopaoBbIX B CUCTEME KUBOTHOIO
uapctea. Ca3b c gpyrumu Tunamu. bunaTtepanbHas cMMMeTpusi, BTopuyHasi nonoctb Tena. Cucrema
TMNa XOpAO0BbIX; NOATUNbI.

TeopeTnyeckoe 1 NpakTU4eckoe 3HaYeHne U3y4eHnss XopaoBbIX.

MogTMn o06onoYHMKM (NUuMHKoxopAoBble). OCHOBHble 4YepTbl OuomorMM u CTPOEHUS
060NoOYHNKOB Ha npumepe acumamu. TyHuka. [uweBapuTtenoHas cuctema. CTpoeHue cepaua;
He3aMKHyTas KpoBeHocHas cuctema. OcobeHHOCTM HepBHOW cucTeMbl. PasMHoOXeHue un pasBuTue;
MeTamMopd03, CTPOEHNE NUYNHKN.

Knaccbl acunann, canen, anneHankynapun.

MecTo 060M0YHMKOB B CUCTEME XOPOOBbIX.

MoaTun 6ecuepenHble. Xapaktepuctuka noatmna. OcHoBHble YepTbl Guonorun. OcobeHHoCTH
opraHusaumn. CTpoeHne u yHKLUUN OCHOBHbIX CUCTEM OPraHOB: MUOXOpAanbHbIN KOMMNEKC, NULLEeBapu-
TenbHasa cucTema, abixaHvue u KpoBoobpalleHne, LeHTpanbHasa HepBHasA cUCTEMA.

PasMHoxeHve n passuTtne. PopmmpoBaHMe 3apofbilleBbIX FMCTKOB: 0Opa3oBaHMEe OCHOBHbIX
cuctem opraHoB. CTpOEHME NTINYMHKN.

MecTo 6ecyepenHbix B CUCTEME 1 IBOSNIOLNM XOPAOBbIX.

MoaTn no3BoHO4YHbIe. OO0Llast xapakTepucTuka noaTuna, NPUHLMMNLI OpraHn3aunum OCHOBHbIX
Mopo-pyHKUMOHANbHbIX cucteMm.  [leneHve nogTuna Ha Knaccbl, HETAKCOHOMWYECKWE rpymnnbl;
aHaMHVM U aMHUOTbI, MOVKUIIOTEPMHbBIE U TOMONOTEPMHbIE.

BoaHble NO3BOHOYHbBIE: KPYrnopoThble, XpsilieBble pbibbl, KOCTHbIE pbibbI. MpucnocobneHue kK
BOAHOMY 00pasy xu13HW. MNprHUUNBI CTPOEHUS BUCLLEPArbHOIO CKeneTa.

CtpoeHne u dyHKUMM oOpraHoB BOAHOro AbixaHus. CTpoeHwe u YHKLUMM KPOBEHOCHOW,
BblOENUTENbLHOM 1 nonosown cucteM. OcobeHHOCTU BOAHO-CONEBOro obMeHa. Pa3amMHOXeHWe u pasBuTue
BOJHbIX MO3BOHOYHbIX.

[dnarHocTnyeckme xapakTepUCTUKM KNAcCoB KPYriopoThbiX, XPSALLEBbLIX Pbl® 1 KOCTHLIX pbIO.

Bbixog NMO3BOHOYHBLIX Ha cywy; amdubun. NponcxoxgeHne Has3eMHbIX XMBOTHbIX. Hagknaccel
pbI® 1 YeTBEPOHOIUX.

MpeobpasoBaHma MOpdOYHKUMOHANBHBIX CUCTEM, OMpedenswwme npucnocobnexHns K
HaszeMHoMy 00pa3sy XusHu. XapakTepucTuka OMOpHO-ABUraTtenbHoOnW cuctembl. CTpoeHuMe opraHoB
BO3QYLUHOIO AblXaHWsi, 0CODEHHOCTM CUCTEMBI KpoBoobpalleHus: cepgue M cocygbl 60MnbLIOro mManoro
Kpyra kpoBoobpalleHus.

AMdUbun kak NepBUYHOBOAHbIE MO3BOHOYHbIE (AaHAMHWUM): TUMN Pa3MHOXEHUS W Pas3BUTUS:
Xapaktep BOAHOro obmMeHa, NPUHLMN CTPOEHNS U (PYHKUNIA BbIAENUTENBHOW CUCTEMDI.

HaseMHble NO3BOHOYHbIE (AMHMOTLI): MPECMbIKAOLLMECS, MTULBI U MIIEKONUTAIOLLME.

CpaBHUTENbHAsA XxapakTepucTuka aHaMHMM W amHUOT. OCOBEHHOCTU penTunun, nTUY "
MIIEKONUTAIOLLNX, KaK NEPBUYHOHA3EMHbIX MO3BOHOYHbLIX: PasMHOXEHME W pa3BUTUE (CTPOeHue Anua,



OTCYTCTBME  JIMYMHKM, opmMupoBaHne 3apodblileBblx obofoyek, pasBuTMe 3apofpia y
MITEKONMUTAIOLLNX); CTPOEHNE N (PYHKUMM KOXHbIX MOKPOBOB; MepecTporika BblAenMTENbHOW CUCTEMbI U
BOAHO-COMNeBOro obmeHa B HaseMHoW cpege.

OBornounst CTpoeHns 1 PyHKUMA ckeneTta, AblxaTeNnbHOW M KPOBEHOCHOW CUCTEMbI B Py Tpex
KnaccoB amHWOT. NMpucnocobneHune NTuy K NoneTy.

MoBbIWEeHNe ypoBHA MeTabonmama aMHMOT: BO3HUKHOBEHWE romonotepmun. LleHTpanbHas
HepBHasi CUCTEeMA; OCHOBHbIE 3Tarbl CTPOEHUS N 3BOMOLIMM CMIMHHOMO U FOMOBHOMO MO3ra B psfy MO3BO-
HouHbIX. Ponb LUHC B perynaumm ¢yHKLMIA;, CBA3b C rOpMOHanbHOn cuctemon. CnoxHble dopmbl
noBeaeHus.

D,I/IaFHOCTVI‘-IeCKaﬂ XapaKTepucTtuka KrnaccoB NMpecMblKakLWNXCA, NTUL N MINEKONMUTAOLLNX. Mecto
yenioBeka B cMcteme no3BOHOYHbIX.

2. dDnsunonorun

a) dusmnonornsa pacTeHun

dunanonornms pacteHun - Hayka ob opraHusaumm M KoopauHaumunm (YHKUMOHAIbHBIX CUCTEM
pacteHun. Cneunduka 3eneHbix pacteHun. Kocmuyeckasi ponb 3eneHoro pacteHus. [masHble npobnemei
COBpPEMEHHON hrTodU3NONornn.

OCHOBHbIE CTPYKTYPHbIE 3MEMEHTbl 3YKApUOTUYECKON KNeTkn. DUsnko-xmmumyeckne CBOWCTBA
npoTtonnasmMbl. PerynstopHble CUCTEMBI KNETKU.

CTpykTypHass opraHusaums  poTocMHTeTMYeckoro  annapata. [IMrMeHTHble  CUCTEMBI.
doTodmanyeckne u oToxummdeckne npoueccbl. Cuctembl (OTOOKUCNEHUA BOAbI U BblAENEHUSN
kncnopopga. Unkn KaneeuHa. ®otoabixaHue. Linkn Xatya-Cnenka-Kapnunosa. CAM-Tun metabonmama.

Katanutnueckne cuctembl  gbixaHumsi.  OCHOBHble  NyTU  OUCCUMUMSLUKW  YINEBOAOB.
OxkucnutenbHoe n cybctpaTHoe docdopunmposarme. ATL, mutoxoHapui.

CeowictBa BOAbl U ee cocTosiHME B KneTke. OCHOBHblE 3aKOHOMEPHOCTW MOTMOLEHNUs BOAbI
knetkon. MexaHnaM OnNMXHEro M pJanbHero nepeaBwKeHusl BOAbI MO pacTeHuto. TpaHcnupauus,
3Ha4YeHVe N MexaHu3Mbl. DKONorus BogoobMeHa.

Knaccucuvkauusa anemMeHTOB MUHEPArnbHOrO MUTAHUSA pPacTEHUA W MEeXaHU3Mbl MOrMOLLEHMS
BELLEeCTB KneTkon. [lyTm M MexaHuM3Mbl TpaHCMoOpTa BeLeCTB MO pacTeHuo. Bbuoxmmuueckas un
dusnonornyeckass porib OCHOBHbIX 3MEMEHTOB MWHEpanbHOro nutaHus. [utaTenbHble CMecwu.
DO3MHbBIV TPAHCMOPT: POPMbI BELLECTB, MEXAHN3M, PErYNALUS.

MoHaTna "poct" u "passButme”. KneToyHble OCHOBbI pocTa pacTeHun. opMoHanbHas cuctema
perynauun (yHKUMIN pacTeHnsi. PocToBble U TypropHble ABMKEHUS. DUTOXPOMHAs U KPUMNTOXPOMHAasi
CUCTEMBI perynauumn pocta u passutmus pacteHnin. OCHOBHbIe aTanbl OHToreHesa. [okon y pacTeHuit, ero
TUNbI N 3HaYeHne. dotonepunoansm. KynbTypa U30onuMpoBaHHbLIX TKAHEN U OPraHoB.

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

6) ®u3nonorusa YenoBeka U JKUBOTHbIX

BeegeHue. [lpeamer dwusnonormm B cucteme Ouonormdecknx avcumnnuH. OTkpbiTue B.
lapBeeM 3amMKkHYTOro Kkpyra kposoobpaweHus n P. Oekaptom - pednekca. Ponb VM. CedeHoBa, ®.B.
OBcsaHHukoBa, A. O. KoBaneBCckoro B CTaHOBIIEHUUN IKCMEPUMEHTarNbHOW dmaunonorun. 3HavyeHne paboT
W.IM. Maenoea, H.E. BeegeHckoro, H.A. Mucnasckoro, A.®. CamownnoBa.

®Pusnonorusa Bo3dbyaMMbIX TKaHen. MembpaHHbI NnoTeHuman un ero pernctpauums. NoreHuman
OENCTBMSA N MOHHbIA MEXaAHU3M ero BO3HUKHOBEHMWS, NOHHbIE KaHarlbl, 3aBUCMMOCTb HAaTPUEBOW U Kanue-
BOM MNPOHMLAEMOCTM MeMOpaHbl OT YPOBHA MeMOpaHHOro mnoTeHumana. 3akoHbl pasgpaxeHwusl.
MexaHu3mbl NpoBeaeHns BO3byxaeHus.

Obwasa ¢u3monormsi  MbIWEYHOM CUCTEMBbl. TeopuM  MbIWEYHOTO  COKpaLLEHWs.
M3omeTpuyeckoe U M30TOHUYECKOe CcokpaweHne. OOMHOYHOE COKpalleHune, TeTaHyc. HepsHo-
MbILLEYHbIV CMHAMC: 0COBEHHOCTM ero MOpdONOrM4eCcKon CTPYKTYpbI.

O6wasn cdumsnonorusi HepBHou cuctembl. OCHOBHbIE CTPYKTYPHO-(PYHKLMOHAMNbHbIE SM1EMEHTHI
HEepBHON cuUCTeMbl. TopMoxeHue. [pecuHanTUyeckoe W MNOCTCUMHANTUYECKOEe TOPMOXEHUE, UX YHK-
LMoHanbHas pornb. [NoHAaTMe o pednekce u pedrekTopHOW ayre.

dusnonormsa UeHTpanbHOW HepBHOW cuctembl. CnuHHOM Mo3r. [lpoBoasiwias dyHKUuA
CMMHHOMO MO3ra: KOMUccypanbHble, MEXCErMeHTHbIE U CMUHHO-LiepebpanbHble npososwne nytu. Ped-
nekTopHasa YHKUMS CMMHHOIO MO3ra YyacTue MpoAonroBaToro Mo3ra, Mo3Xeuka M cpefHero mosra B
perynauun ToHyca Mbiwy. JeuepebpaunoHHas puruaHocTb. KoopavHauus coBCTBEHHO ABuraTernbHOWm
aktTmBHocTu. Jlnmbuueckas cuctema Mosra, ee yHkumn. Jlumbuyeckaa cuctema U amouuu,
aMouMoHanbHasa namaTb. BeretaTtMBHas HepBHasi cucTeMa, ee poflb B MOAAEp)XaHMM romeocTtasa.



OcHoBbI (h13MONOrMKn Kopbl BOMbLUMX MNOMyLWapuun.

OHAOKpPUHHAA cuctema. OHOOKPMHHAA cucTteMa M ee perynsatopHble usnonoruyeckne
dyHKUMN. TToHATNE "BHYTPEHHSASA cekpeuunsa” 1 "ropmMoH”. [MaBHble 3HOOKPUHHBIE XKerfe3bl MO3BOHOYHbIX U
cekpeTupyemMble UMW rOPMOHbI: roHaAbl Y MNOfOBbIE FOPMOHbI.

KpoBb u numda. OcHoBHble hyHKUMM KpOBU. POpPMEHHbIE 3NEMEHTbI KPOBU U UX (PYHKLMK.
CBepTbiBaHNE KpOBU U €ro porib B romeoctase. 3awmuTHas QyHKUMS KPOBU 1 NMMaTU4ecKon CUCTEMBI.
Mpynnbl kpoBu. Pesyc-dakTtop.

KpoBooGpalieHue. bonbLuon 1 manbii Kpyrn KpoBoobpalyeHns. QuHammka cepageyqHoro Lukna:
OCHOBHbIe ha3bl, AaBMeHME B MONOCTSAX cepaua u aopTe, KnanaHHbIN annapaT, TOHbl cepaua. ABTomaTus
cepaua u ero npupoaa. KopoHapHble cocyabl U OCOBEHHOCTM KPOBOCHAGXEHUsS CepaeyYHON MbiLULbI.
CkopocTb kpoBoTOKa. PakTopbl, CNOCOBCTBYIOLLME OBUKEHUIO KPOBM MO BEHaM. ApTepuanbHoe JaBneHue
W ero perynsaumsi.

dusnonorua gbixaHua. IBOMIOLMSA TUNOB AblxaHus. JleroyHoe AbixaHue. BHyTpunnespanbHoe
AaBrieHVEe 1 ero 3HayeHve Anst AblxaHusa n kpoBoobpalueHnst. OcobeHHOCTM Nero4Horo Kposoobpalle-
HusA. [lepeHoC rasoB KpOBbIO.

BbigenutenbHas cuctema. Moykn, nx CTpoeHue n BblaenutenbHad yHKUusA. fopmoHanbHas
perynauusa noyevyHon yHKUUM 1 BOOHO-CONEBOro paBHOBECKS.

®dusnonorusa nuweBapeHusi. XapakTepucTvka CUCTEMbl nulieBapeHus. Metoapl M3yyeHus.
OnepatusHo-xupyprudeckun metog W. . MNMaenoea. MNMuweBaputensHble depmeHTbl. CrntoHHBIE Xenesbl.
MexaHn3m BblAEMNeHUs  XKenygouHOro  COKa:  CIOXHO-pedniekTopHass W rymopanbHas  ¢asbl.
MuweBapeHne B ABeHaaULaTMNEPCTHON KuwKe. [NeveHb. Ponb xenum B nuwesapeHuun. MNuwiesapeHne B
knwedHuke. BcacbiBaHne Boapl, conen, NpoayKToB nepeBapuBaHms 6ernkos, yrineBoaoB, XUPOB.

®dusmonorus obmeHa BewecTB U 3Heprun. OOMeH BeLLECTB U 3HEprum kak obsizaTternbHoe
yCINoBUE XM3HW. Tunbl obMeHa: a3oTUCTbIN, YINEBOAHbIN, NIUNUAHLIA, BUO3HEpPreTnYeckin, obMeH Boapl,
HaTpus 1 kanus, kanbuusa n docdopa. OCHOBHOM 0OMEH.

Tepmoperynsauus. [oHaTne o romomotepmun m nomkunotepmun. Usotepmus: LieHTpanbHble
MeXaHM3Mbl XUMNYECKON N (prU3ndeckon TepMoperynsaunm.

Pusnonorms CeHCOpHbIX cuctem. [MoHATME O peuLenTopax, OpraHax YyBCTB, aHanu3aTopax.
CeHcopHble cuctemMbl. AganTtaums peuentopoB. KoxHble peLenTopbl: TakTUNbHbIE, TeMnepaTypHble, 60-
neBble, MbILLIEYHO-CYCTaBHas peuenuus (nponpuopeuenuus). BkycoBble n 0OOHATENbHBIE peuenTopbl.
OpraH cnyxa, ero cTpoeHve 1 yHkums. [nas, ero cTpoeHne n PyHKUMs. AKkomodaums rnasa, 3padok.
Teopusi uBeTooLwyuleHnsi. KopkoBoe nNpeacTaBUTENbLCTBO peuenTopHbix cucteM. [loHaTne 06
aHanusaTope.

®dusmonorus BbiClleM HepBHOW AeATeNbHOCTU. [lpegMeT M MeTod (PU3MOMOTUWN BbICLLEN
HepBHOW AeATenbHOCTU 1 noBeaeHus. [NoHsaTue o BpoxxaeHHoOM (besycnoBHom) pedhnekce. Jlokanm3aums
OesycnoBHbIX pednekcoB B LIHC (ueHTpbl ronoga, HacbilWeHus, Xaxabl, arpeccuu, Spoctu un T.4.).
MHCTUHKT. YCnoBHbIN pednekc Kak yHUBepcasnbHbIi NPUCNOCOOUTENBHBIN MEXAHWU3M B XXUBOTHOM MUpE.
duanonoruyeckasi ocCHoBa M npaBuna BblpabOTKM YCMNOBHbIX pecdrekcoB. Knaccudwmkaunsi yCrnoBHbIX
pedrnekcoB. TOpMOXeEHME YCMNOBHbIX pedrekcoB, ero Buabl. Jlokanusaumsa dyHkuui B Kope GonbLumx
nonywapuin. Teopuss cHa. BoapcTBoBaHve U peTuKynspHas dopmauus cTBona Mosra, ¢asbl cHa:
MeOJIeHHOBOSHOBBIN COH, NapajokcanbHbii CoH. YueHue W.I. TMaBnoBa o6 aHanmsaTopax. Tunbl
BbICLLEN HEPBHOW OEeATENbHOCTU YeroBeka U XUBOTHbIX, X OM3MONorndyeckas xapakrepuctumka. YuyeHve
W.M. MNaBnoBa o nepBoi N BTOPOWN CUTHAmbHbIX CUCTEMAX. QNEMEHTapHas paccygovHas 4esaTeNnbHOCTb
XWBOTHBIX, €€ OnpefeneHne n MeToabl UCCNeaoBaHUS.

UmmyHonorus

Mpeametr u 3agaunm wvMmmyHomnoruu. [loHATME 06 WMMYHUTETE, Kak CUCTEME 3aluTbl OT
MUKPOOPraHM3moB, COOCTBEHHbIX [edeKkTHbIX OenkoB U knetok. Cneumpuyecknini  UMMYHUTET.
Hecneunduyeckuin MMyHUTET. MNPNOBPETEHHBI UMMYHUTET.

OCOBGEHHOCTM WMMMYHHOW CUCTEMbI MO3BOHOYHbIX XMBOTHbIX. LleHTpanbHble nMMdonaHble
opraHbl: Tumyc, bypca ®abpuumyca, KoOCTHbI Mo3r. [epudepunyeckne nUMGONAHbLIE OpraHsbl:
nnMmdartmnyeckue yanbl, ceneseHka, Kposb U T. A.

Mpupooa aHTUreHoB, WX pPas3HOBUMAOHOCTWU. AHTUreHHas [eTepMUHaHTa, 3NuTOM, ranTeH.
BaneHTHoCcTb aHTUreHa. CBOWCTBa, MNpUCYLUME aHTUreHaM: YYXXEePOOHOCTb, WMMYHOIE€HHOCTb,
cneynduyHoOCTb.

Mpupopna aHTUTEn. Peakumss cneumdmyeckoro B3aumoaencTeusa aHtuten. MonekynsipHas
CTpyKTYpa aHTuten. PasHosugHocTtn aHtuten: Ig A, Ig M, 1Ig G, Ig E, Ig D.

OOwasn xapaktepuctuka T- u B-numdouutoB. Bsammopencteume T- u B-numcountoB un
Makpodaros B MMMYHHOM OTBETE.

Annepruyeckas peakums HemeaneHHoro Tuna. 'mnepyyBCTBUTENBHOCTL 3aMeANeHHOro Tuna.

MmmyHonorudeckas TonepaHTHOCTb. MMMyHonornmyeckad namsatb. [loHATME O MexaHu3max
rTMCTOCOBMECTMMOCTWU.  [pynnbl  KpoBW  4YenoBeka. [NaBHble a@HTUreHbl  MCTOCOBMECTUMOCTW.
TpaHcnnaHTauMOHHbIN UMMYHUTET.



3. Bwvonorus knetku

MucTtonorusa

Knaccudpumkaums TkaHem Ha OCHOBE WX CTPOEHMS, (PYHKUWUIA, OHTOreHe3a W 3BOJSIHOLMUOHHOMO
pasBuUTKS.

OO6Las xapakTep1cTrKa 1 Knaccudukaums anuTenues.

OObLwan xapakTepucTumka, CTpoeHre U YHKLUN TKAaHeN BHYTPEHHEN cpeapl.

KpoBb, €€ 3HadeHMe u cocTtaB. KpoBeTBopeHusi. KneTouHble OCHOBbI WUMMYHOMNOrMYECKUX
peakumin.

CobcTBEHHO coeavHUTENbHAs TKaHb, CTpoeHue, dyHKUMM un knaccudukaums. [oHaTne o
peTnKyno-aHaoTennansHom cucteme. BocnanuteneHas peakums.

XpsweBass TkaHb, €€ 3HayeHue, CTpoeHue, knaccudukaums. KocTHasi TKaHb, CTpPyKTypa,
XMUMWYECKUI COCTaB, OCTEOH (raBepcoBa cucTema).

Obwasn MopdodyHKUNOHANbHAs XapakTepUCTUKa HEPBHOM TKaHW. Tunbl HEMPOHOB U UX
cTpoeHme. CuHancbl M WX 3MNEKTPOHHO-MUKPOCKOMMYECKOe CTpoeHue. HempoHHasi Teopusi CTPOEHUs
HepBHOM TkaHWU. CTpoeHne 1 PYHKLNN HENPOTTNMK.

[McToreHe3 HepBHOW TKaHW. ONeMeHTbl CPaBHUTENBbHOW TMCTONOMMW M 3BOSIOLUM HEPBHOW
CUCTEMBI.

Untonorusa

KnetouHas Teopus.

Ocob6eHHOCTM M pas3nuunMst B CTPOEHUN KNETOK MpoKapuvoT u aykapuoT. KnetouHoe sapo, ero
3Ha4yeHMe M CcTpoeHme. XpoOMaTuH, ero XMMmMyeckass xapakrepuctmka. XpoMOCOMbl, UX MOPAONorns m
yNbTPacTpyKTypa.

LinTonnasma kak CIOXHO CTPYKTypuMpoBaHHas cuctemMa. KnetouHble memOpaHbl M KX
MonekynsipHasi opraHusaums. CTpoeHue 1 yHKLMKN NnasmaTnyeckon memopaHbi.

BakyonsipHas cuctema. [BymemOpaHHble opraHouabl Knetkn. MwuToxoHapum - cuctema
aHeproobecneyeHns knetok. CTpyKTypa MUTOXOHAPUIA. TOHKME CTPOEHME XITOPOMMacToB MX (PYHKLMN U
pas3BuTue.

Lintockenet - onopHo-aBuraTenbHasi CUCTEMA KIEeTOK.

YKM3HEHHbIN LUK KNeTKn

[eneHne npokapuoTUYECKNX KINETOK.

O6Las cxeMa HenpsAMOro AeneHns (MMTo3a) 9yKapMoTUYECKNX KITETOK.

Menos n ero 6MONOrMYecKnii CMbICH.

MaTonorus knetku. UlameHeHne CTPyKTypbl OPraHOMAOB NPW MOBPEXOEHUN KNETKM.

'Mbenb KNeTkn: LUTONOTMYECKME NPU3HAKN CMEPTU KIETKMU.

Buodmsnka - Hayka o hnsmyecknx ocHoBax 6MONOrMYECKMX NPoLEeCCoB.

MecTo 6rodusnkmu B cucteme Gronormyecknx aucumniuH. buodmsmka n meguuuHa.

TepmognHamuka Guonorudeckux npoueccoB. | n Il 3aKoHbl TEPMOOUHAMUKN U UX OEVWCTBUE B
Ouonornyecknx cuctemax. JInHenHas HepaBHOBECHas TepPMOAMHAMWKA. DHEPreTUYecKoe COMpsPKEHWUE.
OxkucnutenbHoe  docopunumpoBaHne. HenuHerHasa  TepmoamHamuka.  CamoopraHusaumsi B
HEepPaBHOBECHbIX CUCTEMAX.

KuHeTnka Owuonormyeckux npoueccoB. Marematmyeckoe MOLenMpoBaHne OBUOXMMUYECKNX,
(PM3MOMNOrMYECKNX U 3JKOMNOrMYecknx npoueccoB. KayecTBeHHbIM aHann3 maTemMaTu4ecknx Mogenen.
MoHaTne o ¢aszoBom npocTpaHcTBE. MHOXECTBEHHOCTb CTaLMOHAPHBLIX COCTOSAHMIA. ABTOKONebaHus.
Tpurrepbl. Buonornyeckne vacel.

MonekynsipHas ©Owvodmauka. Tunbl OGMOMNONMMMEPOB U  YPOBHW OMNUCAHUA WX CTPYKTYPbI:
nepBuYHasi, BTOPUYHasA, TpeTUYHAs MU YeTBepTUYHAsa CTPYKTypbl. Cunbl, CTabuUNUanMpylolmne CTPyKTypy
OMOMNONMMEPOB: KOBaneHTHasi CBA3b, 3NEKTPOCTaTMYECKUE CUMbl, AWCMNEPCUOHHbIE B3aMMOLENCTBUS,
BogopoaHas cBasb. PasoBble nepexobl B Guononumepax. buodmanyeckne metoabl nccriefoBaHus.
CTpyKTypbl Hrononvmepos " KOH(POPMaLIMOHHbIX nepexoaos: cnekTpooToOMETPUS,
pPaguoCcneKTPOCKONUS, KaropuMeTpus.

MpoHuuaemocTb 6GuomembpaH. Xumuyeckui cocTaB W ynbTpacTpyktypa 6GuomembpaH.
MexaHu3ambl  nNpoHuuaemocTu: npoctas anddysus, obnerdyeHHas Anddy3ns, akTUBHBIA TPaHCNOPT,
WHOYLMPOBAaHHbIN TpaHCcnopT. VoHHbIe kKaHarnbl. CENeKTUBHOCTb MOHHbIX KaHaroB.

BrnoanekTtporeHes. KoHueHTpauMoHHas pasHOCTb MoTeHunanoB. MemOpaHHbIA MOTeHumMan.
lMoTeHunan nokos HepBHOW kneTku. lNMoTeHuwan fencteusa. Mogenb XamKKnMHO-Xakcnu nposedeHus
HepBHOro umnynbca. KabenbHble CBONCTBA akCOHOB.

doTobuonormnyeckme npoueccol: PoToCcnHTE3, hoTopeLenuns, doTtomopdoreHes. Obasa cxema
doTtobuonornyeckoro npouecca. Cnektp genctsus. [lepBuyHble cTagum ¢oTocuHTesa. [lepBuyHbIE
ctagun doTopeLienumm. POTo AMHaAMUYECKNE NMPOLECChI.

Paguobuonornsa. Buabl UWOHU3MPYKOLWMX  M3Ny4YeHUA. EauMHuubl  0o3bl M JO30MeTpus



VWOHN3NPYIOLLMX N3MNyYeHUA. [JeiCTBUE NOHU3MPYIOLLMX U3MYYEHUIN HA BUOMONEKYNbI, KNETKU, OpraHu3m.

3aBucMMocCTb Omonormyeckoro adpdpekta OT A03bl paguauuun. MexaHuambl OeNCcTBUS paguauumn Ha

©1oobbekTbl. Teopus muweHn. Ponb cBOOOAHBIX pagmkanoB. XMMMYeckas 3almTta oT paguaumm.
Buoxunmus

Mpegomet Guonoruyeckon xumun. 3HaveHne Groxmmuu ans Ovonornv, MeavuMHbl, CENbCKOro
XO3ANCTBA, NMPOMbILLIIEHHON TexHonorun. 3HaveHve n yHkuumn 6enkoB. XMMUYeCkun coctaB Genkos.
AMWHOKMCNOTBI - CTPYKTYpPHbIE 3neMeHTbl 6enkoB, nx coctas, CTpoeHue n knaccudumkaums. MNepsuyHas,
BTOPWYHAs, TPETUYHAs, YeTBEPTUYHAsA CTPYKTYpPbl BENKOB 1 MeToabl UX n3ydeHus. Puanko-xmMmmyeckue
ceonctBa OGenkoB. Knaccudumkaums 6enkoB W xapakTepucTuka WX OTAeNbHbIX rpynn. Xummyeckoe
CcTpoeHue pepMeHTOoB. MpocTbie 1 cnoxHble epmeHTbl. KodhepMeHTbl, UX CTPOEHME U OYHKLNS.

MexaHn3m gencteust gpepmeHToB. CneunuyHoCcTb AencTBMA hePMEHTOB. EANHNLIBI aKTUBHOCTM
depmeHTOB. KnHeTuka depmeHTaTMBHbIX peakuun. YpaBHeHue Mwuxaanuca-MeHTeHa. UHrnbutopsl
depmeHTOB.  KOHKYpEHTHble M HEKOHKYPEHTHble  MHrMOuTOpbl.  AKTMBATOpbl  (DEPMEHTOB.
AnnocTtepuyeckas perynsiums akTuBHOCTM (hEPMEHTOB.

OO6was xapakTtepucTMka BWUTAaMUHOB. ABWTAMWHO3bl, T[MMNOBMTAMWUHO3bI, MNEPBUTAMMHO3bI.
Kpatkas wnctopusa wusydeHuss BuTammHoB. Knaccudukaumsa ButamuHoB. CTpykTypa, CBOWCTBA,
Oroxumunyeckasi ponb, HaxoXaeHne B Npupoae, CyToyHasi NoTpebHOCTb YernoBeka B BUTamuHax Bi Bz, Bs,
Bs, B12, C, A, 0, E, K.

CocTaB 1 CTpOEHUE HYKNENHOBLIX KUCIOT. [MypnHOBbIE N MMPUMUAMHOBBIE OCHOBAHUA.

YrneBoppbl, ux knaccudpukaumsa. MoHocaxapugbl. CTeprvousomepusi, ONTUYECKMe CBOWCTBA U
MyTopoTauus yrnesodos. Onurocaxapuabl. CTpoeHMe W CBOWCTBA, HaxoXgeHwe B npupoge
ancaxapugoB. [lonucaxapugbl. XapakTepucTuka, CTPOEHVME W BaXHeWwune npeactaBuTenu
nonucaxapuaos.

OO6Llan xapakTepucTvka M knaccudpvkaums nunuaos. lNpegenbHble U HenpeaernbHble XUPHbIE
KUCMOTbI, BaXXHENLLME NPeACcTaBUTENN, (OU3NKO - XMMUYECKME CBOMCTBA.

OG6Lee npeacraeneHve 06 o6MeHe BellecTB. ACCUMUMALUSA N ONCCUMUISLMSA KaK BaXHenLwune
NPU3HaKN XN3HEeOEeATENbHOCTH

CoBpeMeHHble NpeAcTaBneHns o GoNorM4eckom OKUCIIEHUN. DNEKTPOHHO-TPAHCMOPTHAsA LienNb.
OxncnutensHoe hocdopunmpoBaHue.

AneHosnHTpudocgopHas kucrnota (AT®D), ee cTpoeHue, CBONCTBA, GMonornyeckas posb.

Brvonornyeckoe 3HayeHne yrneBoAoOB B MUTAHUUN YENOBEKA U XXUBOTHbIX.

OxkucneHuve yrneBofoB. AHa3pOOHOE OKUCHEHME - MEXAHU3M, 3HAYEeHMe, Perynsiums rmkonmaa u
rnmKoreHonusa. AspobHoe oKncreHue yrrneesoos.

Ponb nunupgoB B nutaHum 4venoBeka. [lepeBapuBaHMe M BcacbiBaHMe nunugos. Perynauums
nunugHoro obmeHa. CoBpeMeHHoe npefcTaBneHne O B-OKMCNEHUU HACLILEHHBIX >XUPHbIX KUCMOT C
YETHBIM YUCITOM aTOMOB. QHEpPreTnYecknin bataHe aTUX peakuni.

3HayeHne 6GenkoB B nuTaHun. BanmaHc asota u asoTucTtoe paBHoBecue. Buonornyeckas
LeHHOCTb nuLLeBbix 6enkoB. PaclenneHve 6enkoB B Xenygo4Ho-kue4yHom TpakTe.

CBs3b 0bmeHa 6enkoB 1 nMnNngoB. Baaumocssisb 06MeHa BeLLecTB.

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

4. TeHeTHKa n 3BonOUMUA

leHeTUKa Cc OCHOBaMM cenekuuu

MpegmeT n meToabl reHeTUKN. 3HAYEHUE TEHETUKN ANS pas3BUTUS MEOMLMHbI, CENeKL MmN, OXpaHbl
OoKpy>xatoLLlen cpeapl.

3akoOHOMEpPHOCTU HacnegoBaHUs NPU MOHOrMGpUAHOM ckpelmBaHUN. OCHOBHbIE reHeTUYeckune
NOHATWA: annenb, (EeHOTUN, reHoTun. PeunnpokHble CKpewmBaHUs OG3IKKPOCCHl, aHanuaupyloLee
CKpelumBaHue, HenonHoe OOMWHUPOBaAHWE, KOAOMWHMPOBaHWe. [OurmbpuaHoe U nonurubpuaHoe
ckpewmBaHme. 3akoHbl [. MeHgens. BsauMmogencTBMe reHOB: KOMMIIEMEHTAPHOCTb, 3nucTas,
nonumepus, nNNenoTponHoe U moaudulmupyollee encTBue reHoB. XpOMOCOMHOE onpefeneHne nona.
BanaHcoBass Teopusi onpegenenuss nona. HacnepgoBaHve NpPUM3HaKoB, CLEMMEHHBIX C  MOJSIOM.
CuenneHHoe HacnegoBaHue, rpynnbl  cuennenuns. KpoccuHroB ep. XpoMOcCOMHas  Teopusi
HacneagcTBeHHOCTH.

M3meH4YnBOCTb reHeTu4eckoro matepuana. Knaccudpumkaums popm nameHumsoctn. MytaymoHHas
Teopus . pe ®pusza. Knaccudmkauma mytaumin. ['eHHble MyTauunm XpOMOCOMHbIE MyTauuW, FrEHOMHbIE
MyTauumu.

HexpomocomHoe HacrnegoBaHue. eHeTuKa MUTOXOHOPWI " XoponnacTos.
Lintonnasmatuyeckasi Myxckast CTEpUNbHOCTb, NpeaeTepMnHaLIs LIMTonnasmebl.

MonekynsapHble OCHOBbI HacneAacTBeHHoCcTW. [lokasaTenbcTtBa reHeTudeckon ponu  OHK.
ABneHunsa TpaHcdopmaLmuK, TpaHCOYKLUMM U KOHblorauumn y npokapuoT. Ceonctea [OHK: pennukauus,
penapaumsi, pecTpukumnsa n mogndukauus.



CtpykTypa u cdyHkuma reHa. Kputepum annenmnama. CtyneHyaTbii annenomopcgusm, LeHTpoBasi
Teopud reHa. lNcesgoannenuam. TOHKas CTPyKTypa reHa.

"eHeTuka yenoBeka. MeToabl reHeTUKM Yenoseka. [pobnembl MEOULIMHCKOM FrEHETUKMN.

MpeameT 1 metoabl cenekumn. CUCTEMbI CKpeELLMBAHUA B CENEKUNN PacTEHUI U XKUBOTHBIX.
MeTogbl cenekuun. [ocTXKeHUa coOBpeMeHHoM cenekumn. buoTtexHonorns. [eHeTuMka nonynauyun.
MonynsiuMmM aramHbiX, aBTOraMHbIX WM anfioraMHbiX OpraHM3MoB. 3akoH Xapau-BainHOepra. dakTopbl
OVNHAMWKM NONYnaunn.

Teopus asonouum

OpraHunsaums xum3Hu n ee ceorctea. OCHOBHbIE CBONCTBA XMBOrO. ['eoxummyeckasi posib XusHu
Ha 3emne. buoTtudeckun noteHuman un "gaBneHune XM3HW". AKCMOMbI TeopeTuyeckon Ouonormm o
CBOWCTBaX *U3HU. CUCTEMHOCTb Y OPraHM30BaHHOCTb XN3HU. OCHOBHbIE YPOBHU OPraHn3aumm XXuU3Hu, nx
B3aMMOCBS3b N XapakTepucTtuka.

OcHoBHble HanpasneHuss 1 opmbl unoreHesa. HanpaBneHus aBonoouMm OU3NONOrMYECKNX
rpynn: aporeHes, annoreHes, cneuuvanunsaums u gereHepauuns. dunoreHetudeckme penukTol. [Npasuna
aBonounm unoreHeTUYeCKUX rpynn.

CooTHOLEHMS OHTO- U chunoreHesa. LlenoctHocTe opraHmama u ero gudpdepeHumpoBki. Porb
KoppensumMn u koopavHauuu B 3BonounM. OMOpUOHU3aLMA 1 aBTOHOMM3aAUWUS OHTOreHesa. YJeHus o
dunambpuoreHesax n pekanutynauun. KaHanusaumsi oHToreHesa. dunoreHes kak MCTOPUYECKUin psa
npoLleawmnx oTbop OHTOreHe30B.

Temnbl 3BonoUuM opraHoB W cdunoreHeTnyecknx rpynn. [pegnoceinkn npeobpasoBaHus
opraHoB. [MpuHuUMnbl NpeobpasoBaHMsA opraHoB M dyHKUUR. B3anmocBasb npeobpasoBaHus cucTeM
opraHoB B ounoreHese. 'eTepobaTmMmnst U KOMMNEHcauns opraHoB. [pynynHbI N MexaH3Mbl pyAMMeEHTaumm
W peaykuumn opraHoB. TeMrbl 3BONIOLUN OPraHoB 1 punoreHeTu4eckmx rpynn.

MoHo- 1 nonudunua B 3BONIOLNN XXM3HKU. VIcTopusa Bonpoca u coBpeMeHHoe cocTosiHue Noaxoa
CTOPOHHUKOB HOMOTreHe3a M KpeaumoHu3ma npu 06bsICHEHNM 3BOJOLMM TaKCOHOB. Teopus 3BOMOLUN O
poONu N BO3MOXHOCTAX MONUMPUNETUYECKOrO BO3HMKHOBEHUS TakCOHOB. HepaBHOMEpHOCTb 3BOMHOLUK
TaKCOHOB 1 ee Nnpu4nHbl. MogenupoBaHue dunoreHesa (QOCTUXXEHNE U NEPCMEKTMBBI).

Oornounst Ha BroxMMmMyYeckoM ypoBHe. Broxnmmyeckas yHMBepcanbHOCTb XU3HUW, €€ MPUYMHBI 1
nocriegcteus. OT60p Ha Guoxmmuyeckom ypoBHe. CKOPOCTb BUOXMMUYECKON 3BOMOLUKN, €OUHULIbI ee
nsmepeHus. OueHka runoTesbl HenTpanuama. OT6op Ha BUOXMMNYECKOM YPOBHE.

OBONOLMOHHBIN nporpecc. Kputepuun nporpecca. HanpaeneHus 3BOMOLMOHHOIO nporpecca u ux
B3aumocBsa3b. buonormndeckun nporpecc u perpecc. OTHOCUTENBLHOCTL Nporpecca.

OcHoBHble nonoxeHus yyenus Y. [dapeBuHa u ee 3HayeHve gna Guonornn. [Npeanochbinku
BO3HWKHOBEHNS y4eHus [JapBuMHa M ero OCHOBHble nonoxeHus. Npegnockinkm 1 pesdynbtaTel 0THOpAa.
Cootbop. [lBepreHums BUOOB.

MyTauum n ux pons B 3Bonouun. I3aMeHYMBOCTb - CBOMCTBO OpraHuyeckon npupoasl. Mytauum un
UX Tunbl. 3Ha4YeHe MOOMMIM3aLMOHHOIO pe3epBa M3MEHYMBOCTM Nonynaumm. FeHeTudeckas CTpyKTypa 1
romeoctad nonynauun. OcoBEeHHOCTM NPOSIBNEHUA MyTauMM W CMAEKTP MYTAHTHbIX MPU3HAKOB.
BcTpevaemocTb MyTaumii B nonynaumnax. BHyTpunonynaumoHHbIn nonnumopgusmM 1 ero hopmel.

HanpaBneHnss n OBwxylwimMe cunbl aHTpororeHesa. MecTo 4enoBeka B >XMBOTHOM Mupe.
BosHukHOBeHUe 4ernoBeka. PakTopbl, 3aTanbl M Npedkn 3dsonoumm yenoseka. [NpapoavHa 4denoBeka
PasymHoro. CoumanbHas v KynbTypHas 3BOMOUMS 4vernoBeka. Pacbl yernoBeka M UX BO3HUKHOBEHME.
CoumanbHble 1 Bruonornyeckne 3akOHOMEPHOCTU 3BOMOLMM YenoBeka. Kputuka couman-gapBuHU3MA.
lMepcnekTvBbI 3BOMIOLUM YenoBeka B OyayLLeMm.

Teopusi ecTecTBeHHOro ob3opa. OnpegeneHue noHsTusa otbopa. Npegnockinkm, 06bEKT N cepa
aencteus otbopa. OTOOP kak BEKTOPM3UMPOBAaHHbLIN nporpecc. MexaHnam OencTBus, CTaTUCTUYECKUIA ero
xapaktep. Cootbop. ApganTuBHasi FeHHOCTb reHoTMna U KoadpduumeHT oTbopa. OdPdeKkTUBHOCTb
aencTteusa oTbopa. ®opmbl oTOopa. EcTecTBeHHbI 0TOOP - OCHOBHOWM U TBOPYECKMIA haKTOp 3BOJHOLMM.
dopmbl 60pbOLI 3a CyLLECTBOBAHME M MX 3HA4YeHKe B 3BonoLnn. CNoXHOCTb B3aMMOOTHOLLEHWIA BUAOB B
3KOCUCTEME N NX 3HAYEHUE AN SBONIOLUN.

MoandukaunoHHass M3MEHYMBOCTb U ee 3BONIOUUOHHOE 3HayeHne. Popmbl U3MEHYMBOCTU.
HacnepctBeHHas n HeHacneAcTBeHHas M3MeH4YMBOCTb. Hopma peakumm n agantuBHasa peakuusi. Ponb
cpenpl B uameHumnsocTu. Ponb mogndukaumn B asonounn (M. LmanerayseH). Kputuka npeacraesnexHnn o
HacnegoBaHWM NPUOBPETEHHBIX U3MEHEHUIA.

5. Bnonornsa pasaMHOXeHUs1 U pa3BUTUSA
OoreHes, ero ocHoBHble nepuogbl. OCOBEHHOCTUN OENEHN CO3PEBAHNSA ANLIEKIETKN.
CnepmatoreHe3 n ero 6Guonorudeckun cmbicn. [acTpynaums u OpMUpPOBaAHUE OCHOBHbLIX
3aKknagoK OpraHoB y NO3BOHOYHbIX XXUBOTHbIX.
Helpynaums: 3aknagka ocesbix opraHoB. JuddepeHumalma kneTok. buonormyeckuii 3akoH u
€ro COBpeMeHHasi TpaKToBKa.
HereHepauus n oHToreHes. Cnocobbl pereHepauuu.



OcoBGeHHOCT 3aBUCKMMOCTU OpraHMamMa OT cpefbl Ha pasHbiX 3Tanax >XMW3HEeHHOro UuuMKia.
MprMeHeHne aMOpUOHanbHbIX GUOTECTOB ANs OfpederieHusi kadecTBa MNPUPOOHON U TEXHOTeHHOW
cpeapl.

MPYHLMMBI M NEPCNEeKTUBLI SMOPUONOrMYECKOro MOHUTOPWHTa.

6. Yenosek

Mpeomer, meToabl M 3ajayn  Kypca. [lonoxeHne 4yenoseka B oTpsge "npumaTtsbl”.
Mopdodunsnonormyeckne 0Co6eHHOCTU YerioBeKa Kak NpeacTaBuTeNns NpumaTos.

AHatomua 4enoseka. O6wmn 0630p CTPOEHUA BaKHENMLIMX CUCTEM OPraHoB 4ernoBeka W
rMrmeHnYecKkmne ycrioBuUsa CoxpaHeHus 300poBbsa U paboTocnocobHoCcTU.

OnopHo-ABuratenbHas cuctemMa M ee OCOBEHHOCTM B CBSI3U C NPSAMOXOXAEHUEM W TPyOOBOW
aesatenbHocTblo. OCHOBHblE MOPAONOrMYECKMe TUMbl YenoBeka: WHAOEKCbl Mopdonorun 4enoseka
(oonuxomopdHbIA, BpaxnoMopdHbIA 1 Me3OMOPMHLIN TUMbI, MHOEKCHI CKENuN).

O6G30p BHYTPEHHUX OpraHoB: CUCTEM OpPraHoB MULLEBAPEHWs, AblXaHWsi, KpoBoobpalleHus,
BblgeneHus. Xapakrep 6onesHen BHyTPEHHUX OPraHoOB B CBA3U C YXyALUEHWEM 3KONOrMYECKO CUTyaLmm
n obpasom xu3Hu. [MpodmnakTvka OGonesHer M NyTM UX NPEOJOSIEHUS; CUCTEMbI O300POBIEHUS
opraHuama.

OHOOKPVHHAsA U HEepBHAsA CUCTEMbI UX CTPOEHWE U pa3BUTUE B OHTO- U dmrnoreHese. HepeHo-
rymoparnbHas perynsaums @yHKUniA, ee HapyLeHus 1 npounnakTuka.

AHTponoreHes. BaxHenwme HaxoOkM M MX 3HAYEHUE B OLlEHKE TEeOpWUi 3BOMOLMM 4YernoBeka:
asctpononutekoBble, H.Habilis (Yenosek ymenbiin), apxaHTpomnbl (CMHAHTPOMbI, rengensbepxed,
nuTeKaHTpon), ApeBHMe noam (HeaHgepTaney) U COBPEMEHHbIE Nioan (KPOMaHbOHEL,).

MpapoavHa 4enoseka. [eonorvdeckasd W 3KomorMyeckas xapakrtepuctmka AdpuKM Kak
npapoaunHbI YernoBseka.

Pabotbl T. lekcnM O CpaBHUTENbHOWM aHaToOMMM MpuMMaToB M 4enoBeka, Q. [ekkens o
OuoreHeTnyeckoM 3akoHe 1 Y. [lapBMHa O MPOMCXOXAEHUN BMOOB B pa3paboTke TeOpUM NPOUCXOXAEHUS
yenoBeka. OCOGEHHOCTM BbICLUEA HEPBHOW [OEATENbHOCTU YenoBeKa, MNCUxodusnonormieckme u
OuvocoumanbHble OCHOBbI €ro XusHegeaTensHOCTU. CeHCOpHblIe CUCTEMBI, MOHATME OO aHanusaTopax.
Jlokanmsauusi CEHCOPHbIX CUCTEM B KOpPE rOfIOBHOrO MO3ra.

BrnoaTtuka 1 noesepeHue 4venoBeka. buonormyeckne OCHOBBI arpecCMBHOCTM U YOOBOJSIbCTBMS.
[dvanekTndyeckun NoAxoA K MU3ydeHuio nosefdeHus 4vernoBeka. [MoBegeHue 4yernoBeka, MOTMBMPOBAHHOE
OPEBHUMM  BPOXAEHHBIMW  MpoOrpaMMamMu, HacrnegoBaHHbIMU  OT  JKMBOTHbIX MNPEAKOB. 3Mouuu.
Ctpeccoas Teopusa . Cenbe, cTpecc u agantaums. Pasbl cTpecca.

300poBbe 4eroBeka W OCHOBbI €ro MHTennekTyanoHow gesrtensHoctn. Optobuos mo L. M.
MeuHukoBy. TBOpYECTBO 1 paboTOCMOCOOHOCTb.

TpeboBaHus YenoBeka K cpefe 0bUTaHNst U YCIOBUA COXPAHEHUS €0 340POBbS.

leHeTuka n pemorpacdusa. Barnagbl B. . BepHagckoro o Hoocdepe M ponu 4yenoseka B
aponounn 3emnu. Mapagurmel aHTPONOLIEHTPU3Ma U BUoLIEHTpM3MA.

7. MeToguka npenogaBaHusa 6uonoruu

OnpegeneHve MeTOAMKM NpenodaBaHus Buonorum Kak Hayku n e€ npegmerta. MeToabl Hay4YHOro
nuccnenoBaHMsa B MeToguke npenogaBsaHusa 6uonormun. 3agadm npenogaBaHus 6Monorum B COBPEMEHHOM
LKore.

lMpoYHOE M OCO3HAHHOE YCBOEHME YyYalLMMWUCHA OCHOB GMONOruM, NONMUTEXHUYECKAS MOArOTOBKA
yyawmuxcs M ux npodpeccumoHanbHass opueHtaumsi. Pomnb 6Guonormn B (pOPMMPOBAHUN HAy4yHOro
MMPOBO33peHUs yyalmxcs. HpaBcTBeHHOE, TPyAOBOE, 3CTETMYECKOE BOCNUTaHMe ydawmxcst. OCHOBHbIe
NPUHUMMBI U 3aa4M 9KOJIOrMYeCcKkoro 06pa3oBaHns U BOCNUTaHUS.

Pa3Butve WHTennekTyanbHbIX CMOCOOHOCTEN, NOrMYEecKoro MbIWMEHUS M peyn B npolecce
npenogasaHus Guonoruu.

CopepxaHue, cuctema M MNpPUHLUMBLL MOCTPOEHMS Kypca OuoMNorum B COBPEMEHHOM LUKOSE.
Beaywime ngeun, onpegensiowine coaepXaHue u CTpyKTypy Kypca bruonorun.

Cuctema OGuonornyecknx noHATMR. OcobeHHOCTM pasMelleHus y4yebHoro martepuana B
nporpaMmmax JIMHENHOTO N CNNPanbHOrO (KOHLLEHTPUYECKOro TUMOB).

MoHaTne o metogax obyyeHust Buomnorumn, ux knaccudukaumna. Metogbl OUOAKTUYECKUX MUrp.
MeToauka opraHmsaumm paboTbl C y4yebHukoM u Apyron ydebHom nutepatypown no Guonoruw. lNpo-
bnemHoe obyyeHue.

Mcuxonoro-negarornveckoe o6ocHoBaHME BbIGopa METOAOB 0OYYEHNS.

[MoHsATME O MeToOUYECKNX Mpuemax.

KoHTpoOnb 1 oueHKa 3HaHUN, YMEHUIN N HABbIKOB, yYalLMXcsa no 6uonorum. 3HaveHune n yHKL MK,

Cuctema ¢opm npenogasaHus Guonorum. Ypok - OCHOBHasg ¢opma opraHusaumm yyebHo-
BocnuTaTtenbHoWn paboTbl No Guonorun. Tunbl U CTPYKTYpa YpOKOB Guonoruu.

3KCKypcuKn, MECTO U 3HaYEeHUe ux B cucteme obyyeHnsa uonormu.

OcobeHHOCTM OpraHn3aunM BHEYpoO4HOU paboTbl.



JlabopaTopHble paboTbl N MpaKTUYECKNE 3aHATUS.

CamocTodaTenbHas paboTta yyawmxcs u popmbl ee NpoBeAEHMS.

HomawHas paboTa. BHeknaccHble chopmbl paboTel No Guonormu.

MaTtepuanbHas 6a3a npenogasaHus Guonoruu.

3apaun 1 3HaveHue Kaxgoro pasgena B cucteme Guonornyeckoro obpasoBaHusi. CogepaHue,
CTPYKTYpPa M NPUHLMMbI NOCTPOEHUS pasaena.

8. dkonorusi c ocHoBaMu NpUpPOAONoOsib30BaHUsA

BeeneHuve. KpaTtkas ncropus cTaHOBNEHUs COBpeMeHHOM akornoruun. pegmeTt, cogepxaHue u
3a4ayun 3KONOrnm; 3BOSNIOLMOHHBIE NMPOLECCHI; CBA3b 9KOMOMMN ¢ APYrMMU ANCUMMIIMHAMW; YPOBEHbL pas-
BUTUS XKU3HMN.

B3anmopgenctene opraHuama u cpefpl: OnpedeneHve MOHSATUS  SKONMOrmveckmin dakTop.
Knaccudukauma akonormyeckmx ¢aktopoB: pasHoobpasve opraHn3moB; 3BPUOVMOHTbI U CTEHOOMOHTHI;
rOMONO- M MNONKUNOTEPMUYHOCTb; (DOTOCUMHTE3 W XEMOCUHTE3; TpodUYecKMe OTHOLIEHUS Mexay
opraHuamamu; 3akoH MuHumyMma JIubuxa, 3akoH TonepaHTHocTu LUendopaa; doTonepnoamam u
Ouronornyeckme puTMbI; 3KONOrMYecKas KHura.

Monynsums: onpegeneHne NoHATUS "Ouonorunyeckuin BUA" 1 "nonynsaunn”; cBoncTea nonynsiuum;
YMCIIEHHOCTb WM MAOTHOCTb MNONYNAUUM U METoAbl UX OLEHKW; MofoBas M BO3pacTHas CTPYKTYpbl;
BHYTPMBMOOBbIE W MEXBUOOBbIE B3aMMOOTHOLUEHUS; POXAAeMOCTb U CMEpTHOCTb; Guomacca u
BMonpoayKTUBHOCTb.

BroueHosbl (coobuiecTBa): TaKCOHOMUYECKUA COCTaB M (PYHKUMOHaNbHas CTPYKTypa; TuMbl
B3aUMOOTHOLLEHUSI MEXAY OpraHM3mMamm U Ux xapakTepucTuka; AuHamumka coobLuecTBa, CyKLeccus; co-
NpsKeHHas 3BONOLUS.

OKOCMCTEMBI: KOHLIEMUUSA 3KOCUCTEMbI, KOMMOHEHTbI, OnpeferneHus; BMAOBOE pasHoobpasue;
Tpohuveckme ypoBHU; NULLIEBLIE Lienu; aKkonornyeckas ap@ekTMBHOCTb; KNMMaTuyeckas 30HanbLHOCTb U
OCHOBHble TWUMbl HA3EeMHbIX 3KOCUCTEM; BO[HblE 3KOCUCTEMbI; aHTPOMOreHHoe 3BTPOodUpoBaHME
BOJOEMOB.

Brnocdepa: onpeaeneHve noHaTus; yvenne B.M. BepHagckoro o 6uocdepe n Hoocdepe; xmMBoe
N KOCHOE BELLECTBO; rpaHuLbl bMocdepbl; Mone yCTOMYMBOCTM U MOME CYLLLECTBOBAHMWS XU3HW; CTPYKTYpa
Buocdepbl; KpyroBopoT OGMOreHHbIX 3nemMeHTOB, BOAbl, yrnepoga, a3oTa, cepbl; buoreoxumwuueckune
YHKUUKN pasHbIX rPYNN OpraHM3MOB; HETPAANLMOHHbIE UCTOYHUKN 3HEpPrum 1 bernka.

MpupogHble pecypcbl: MOHATUE O NPUPOAE, MPUPOLHBLIX pecypcax; Knaccudukaums nNpUpoaHbIX
pecypcoB; ncyepnaemble U Hemcyepnaemble; BO30GHOBUMbIE 1 HEBO30OHOBMMbIE; 3€MErbHbIE U BOAHbIE
pecypcbl; 6MONorMyeckne u MMHeparbHble Pecypchbl.

MpupoaHble 1 aHTponoreHHble naHawaddTbl: POPMbI OXpaHAEMbIX TEPPUTOPUIA; 3anoBEAHUKM,
3aKasHUKKU, HalLMoHarnbHble Napku U pesepBaTbl; NPUPOAHbIE NAaMATHUKW; pedkue U ucyesawlime Buabl
pacTEHUI N XUBOTHbIX; KpacHas kHura P n PO.

OKOMNornyecknin MOHUTOPUHI: MOHATUE MOHWTOPMHrA; OLEeHKa KayecTBa OKpyxarwllen cpefbl;
cTaHOapThbl; aKcnepTmu3a, nacnopTmusaLms, NPorHo3 U NPorHo3MpoBaHue, MoAdenMpoBaHme.

JIMTEPATYPA

1. Haykn o 6Guonornyeckom MHoroo6pasuu

1. Tlyces M.B., MuHeesa J1.A. Mukpobuonorus: Y4eb. 3-e n3g. - M.: N3g-Bo Mock. yH-Ta, 1992. —
376 c.

2. CmelHuep P., 30enbbepe 3., MHepam [Ix. Mup mukpobos: B 3 1. - M.: Mup, 1979.

3. Llneeens . O6wasa mukpobuonorus. - M.: Mup, 1987. - 563 c.

4. Jlypus C., QapHenn Ox. Obwas supyconorusd. - M.: Mup, 1970.

5. M>smwbro3P. Bupycel pacteHunin. — M.: Mup, 1973.

6. Aeon B.U., Amabekos W.I"., Kpbinoe B.H., TuxoHeHko T./. MonekynsapHas 6uonorus Bupycos. - M.:
Hayka, 1971.

7. Bwupyconorus. - M.: Mup, 1989.

8. botaHuka. AHaToMusa u mopdchonorus pacteHun / KypcaHos J1.U. v gp. - M, 1966

9. Tlapubosa f1.B. u dp. Hn3wme pactenus. - M., 1975.

10. KomapHuukuli HA. BoTaHuka (cuctematuka pacteHui). - M., 1975.

11. MMempos B.A., Abpamosa J1.W., banaHouH C.A., bepesuHa H. A. Obwas 60TaHMKa ¢ ocHoBaMu
reobotaHuku. - M, 1994,

12. [ozenb B.A. 3oonornsa 6ecno3BoHOYHbIX. - M.: Bbicwu. wik., 1981.

13. Enukman A.J1. TpakTukyM no 3o00nornum 6ecno3BoHOYHbIX. - M.: Beicw. wk., 1969.

14. Kypc 3oonornn. T. 1: 3oonorua 6ecno3soHouHbIX / MNog pea. 6.C. Mateeesa, 1.B. MaTtekuHa. M.:
BbicLu. wk., 1966.

15. Kypc 3oonormn: B 2 1. T. 2: 3oonorusa no3soHo4HbiX / Moa pen. 6.C. MaTteeeBa. - M.: Bbicw. wik.,
1966.



16.
17.

18.
19.
20.

21.

22.
23.

24.

25.
26.
27.
28.
29.
30.
31.

32.
33.
34.

35.
36.

37.
38.
39.
40.
41.

42.
43.
44,
45.
46.
47.

48.
49.
50.

51.
52.
53.
54.
55.
56.

57.

Haymoe H.H, Kapmawee H.H. 3oonorns no3BoHOuYHbIX: B 2 T. - M.: Beicwu. wk., 1979.
Kapmawes H.H, Cokonos B.E., lllunoe U.A. TpakTukyMm NO 300M10rMn NO3BOHOYHbIX. - M.: BbICLL. LK.,
1969.

2. ®dusmonorus
lNonesoti BB. ®uaunonorus pacteHnn. Ydeb. - M.: Boicw. wk., 1989. 464 c.
ancmon A., ssuc 1., Cammep P. XKn3Hb 3eneHoro pactenus / [ep. ¢ aHr. - M.: Mup, 1983.550 c.
SAkywkuHa H./. dnsmnonorua pacteHun: Yueb. nocobue. 2-e uag., nepepab. - M.: lNpoceelleHue,
1993. 351 c.
Ob6wmn kypc punsmonorum Yyenoseka u XUBOTHLIX: Yueb.: B 2 kH./ MNMog pea. A. O. Hosgpayesa. M:
Bobicw. wk. 1991.
dusmonorua yenoseka: Yueb nocobue: B 4 1./ lNoa pea. P. Wmuara, I'. Tesca. - M.: Mup, 1985.
Okkepm P., Pandann M., OeacmuH [Jx. dnanonorms }xmMBoTHbIX. MexaHn3mbl 1 agantauun: Yyeb.: B
2T.-M.: Mup, 1991.
BopoHuH J1.I. ®uamonorns Bbiclen HepBHOW aesaTenbHocTu: Y4yeb. nocobue. - M.: Bbicw. wWk.,
1979.
BopoHnuH J1. . ®nsmonorusa BbiCLLEN HEPBHOWN AedaTenbHocTH: Yueb. - M, 1979.
bamyesA.C. Bbicluas HepBHaa aesaTenbHOCTb: Y4ueb. - M., 1991,
Jlypusi A.P. OcHoBbl Helponcuxonoruu: Yueb. — M.: M3g-Bo Mock. yH-Ta, 1973.
Apuumosuy Y. I, mmyHonorus ambpuoreHesa. - M.: N3g-Bo Mock. yH-Ta, 1987. - 92 c.
lMon Y. UmmyHonorua: B 3-x T. - M.: Mup, 1987.
lMempoe P.B. UmmyHonorus. - M.: MeguumHa, 1982. - 368 c.
Potim A. OcHoBbl UMMyHornoruun. — M.: Mup, 1991. -327 c.

3. Buonorus kneTku
Yeryos FO. C. O6wasa yutonorus. - M.: 3ag-Bo Mock. yH-Ta, 1995.
MonekynsapHas 6uonorus knetkn. B 3 1./ 6. Ansbepmuc u dp. - M.: Mup, 1994. T. 1,2.
3aeapsuH A.A., Xapasoea A.[l., Monumeurn M.H. Buonorus knetku: obwas umntonorus. - Cr6.: N3g-
Bo CaHkT- NeTepbypr, yH-Ta, 1992.
3asap3uH A.A. OCHOBbI cpaBHUTENBHOW rMcTonorun. - J1: N3g-so JleHunHrp. yH-Ta, 1985. 400 c.
MonekynsapHas 6uonorus knetku: B 5 1./ 6. Anbbepmuc, bpedd 4., Jlbrouc k. u dp. M., 1986-1987;
2-en3n..B3T1.-M.,1994. T. 1-3.
UlybHukosa E.A. dyHKUMOHaNbLHas Mopdornorusa TkaHen. — M.: N3g-so Mock. yH-Ta, 1981. - 328 c.
Kydpswes 10.B., bepergensd b.C. OcHoBbI pagnaunoHHon 6uodumamnkm: Yueb. - M., 1982. - 302 c.
PybuH A.b. Bnodumsmka: Yueb.: B 2 kH. - M., 1987.
Py6uH A.B. Nexuun no bnodusuke: Yueb. nocodbre - M 1994, 160 c.
JleHuHOxep A. OcHoBbl Buoxumumn: B 3 1. - M.: Mup, 1985. T. 1-3.

4. F'eHeTUKa n 3BonoUUA
UNHee-Beumowmos C.I". [eHeTuKa ¢ ocHoBaMu cenekumun: Yuyeb. - M.: Boicw. wk., 1989.
Alna @., Katizep [Ix. CoBpeMeHHas reHeTuka - B3 17-M Mwup, 1987-1988.
AnuxaHsiH C.U., Akugbbes A.l1., YepHuH J1.C. ObLwas reHeTmka: Yueb. - M.: Bbicw. wk., 1985.
Cesepyos AC. OcHoBbI Teopum asontoumm. - M.: N3g-so Mock. yH-Ta, 1987.
Uimanbeayseu U.M. Tpobnembl AapsuHuama. - J1.: Hayka, 1987.
56nokos A.B., Ocyghos A.l". OBorntoLMOHHOE ydeHre. - M.: Bbicw. wk., 1989.

5. Buonorusa paaMmHOXeHUs1 U pasBUTUSA
Gernoycos J1.B. OcHoBbl 06Lern ambpuonorun. - M.: 3g-Bo Moek yH-Ta, 1993.
l'un6bepm C. Buonorus passutusi: B 3 1. - M.: Mup, 1993. T. 1.2,3.
lonuyenkos B.A. Buonorus passutus. - M/ N3g-8o Moek yH-Ta, 1991.

6. YenoBek
AHaTomusa venoseka: B 2 1./ 3. A. bop3sik, E.A. [Jobposornbckas. B.C. Pesasos, M. P. CanuH. - M.,
1986. T. 1-2.
Mpemsukuld M.A. AHaTomus YyenoBseka: Y4yeb - M CoB Hayka, 1950.-631c.
CuHernbHukos P.[]. ATnac aHaToMuu Yyenoseka: Yueb.: B 3 1. - M.: Meaguuuna, 1978. -1981 c.
XpucaHgposa K. H., lNepesosyukos U. . AnTpononorna - M 1991. -310 c.
PoeuHckut A.5., Jllesud M.I". OcHoBbl aHTpononorum - M 1979 -C. 341-514.

7. MeToguka npenogaBaHusa 6uonoruu
BepsunuH H.M., KopcyHckasi B.M. OOwas meToamka npenopaBaHust Guonorun. 4-e wusg. M.:
MpoceeleHne, 1983. — 383 c.
3eepes M.[]., Mazkosa A.H. Obwas meToauka npenogasaHusi 6uonormun. — M.: MpoceeweHne, 1985.



-191c.

8. dkonorusa ¢ ocHoBamMu NpUpPoOAONOsSIb30BaHUA
58. BueoH M., Xapnep [Ix., TayceHd K. Skonorusa: ocobu, nonynsauum n coobuwecrea: B 2 7. — M: Mup,
1989.T.1,2.
59. lunsapos A.M. nonynaumoHHas akonorud. — M.: N3g-so Mock. YH-Ta, 1990.
60. Odym rO. Jkornorus: B 2 T. — M.: Mup, 1986.

I'Iporpamma BCTYNMUTENTIbHOIO WUCMNbITaHNUA B Maructpartypy no ounonorum cooTBeTCTBYEeT
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obpaszoBaHus no HanpaeneHuto 6akanaepuat «brnonorusay.
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