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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 OGuonorun. 3HadeHue
MUWKPOOPraHM3moB B NPUPOAHbLIX MpoLeccax, BoTeXHONOrMn 1 34paBooOXpPaHEHUN.

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

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

KpaTkas xapakrtepuctuka rpmbos, BOAOPOCHeNn, MPOCTENLLNX.

Mopdonorusi, CTpoeHne n passutre MMKpoopraHnaMos. Mukpockonuyeckue MeToabl U3yveHus
MWKPOOPraHNM3MOB: CBETOBAsA M 3MEKTPOHHAs MUKpockonus. CTpoeHue, XMMUYECKUI cocTaB U OyHKLUM
OTAENbHbIX KOMMOHEHTOB KNETOK MUKPOOPraHM3MOB: CrM3NCTble 060NoYKkn, Kancynbl v Yexnbl. KryTuku,
UX pacnonoXeHue, opraHnsaumns, MexaHn3mbl ABUXEHUS.

KnetoyHas membpaHa, sgepHbin annapaT. Pubocombl, Bakyonu. 3anacHble BellecTBa U gpyrue
KNeTOYHble BKIOYEHMS.

Cnocobbl  pasmMHOXeHUss  MUKpoopraHmamoB, AuddepeHumpoBka. Luknbl passutua  wu
pasMHOXeHNe.

KynbTuBrpoBaHue MUKpoopraHnsMoB. MeToabl MOMydYeHMs YUCTBIX KyNbTyp, WX 3Ha4YeHwue.
MutaTenbHble cpedbl, WX cocTaB M u3anyeckoe cocTosiHne. [loBepxHOCTHOEe W rnybuHHOe
KynbTuBMpoBaHne. PoCT MWUKpPOOPraHM3smMoB, 3aKOHOMEPHOCTW pocTa YuUCTbIX KynbTyp. KpuBasi pocta,
ocobeHHOCTH oTAenbHbIX da3. CUHXPOHHbIE KyNbTypbl: CMOCOObI MONYYEHWS 1 3HaYeHne.

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

OTHOLEHME MUKPOOPraHM3MOB K KUCROpPOAY: aHaspobbl n aspobbl. 3HaveHve pH gns
MMWKPOOPraHU3moB: aunaodunbl, HeTpodunsl 1 ankanodunel. AHTUBMOTUKU. MyTareHbl.

[MUTaHne MWKPOOPraHM3moB: TuMbl NUTaHUSA, OToTpoUs n XxeMoTpodusi; aBTOTPOPUA U
xemoTpadus; MeToTpodbl U aykcoTpodsbl. [ornoleHne BelecTB KrneTkamu: auddysns n TpaHcnoprT.
OHO0- N 3K30LUUTO3.

MeTabonunsm. SHepreTnyeckne npoueccbl M cnocobbl obecnedeHns wux 3sHeprnen. Poto- wu
XeMOCUHTEe3. XapakTepucTvka npoueccoB OpoxeHusi, aspobHoe W  aHaspobHoe AblxaHue.
Mcnonb3oBaHue cBeTOBOM 3Hepruu (potocnHTes).

Xapakrepuctmka OUOCMHTETUYECKMX MNPOLECCOB. ACCUMWUMALMSA YINEKUCNOoTbl aBTOTpodamu,
dopmanbgurnga metunotrpodamu. 3HayeHne umkna TpuMKapOOHOBLIX KWCIOT. YCBOEHWEe COoeavHEeHWN
asota. dukcauunsa MONeKynsapHOro asoTa.

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

lMoHATMA O HacneaCTBEHHOW M HeHacneACTBEHHOW M3MeH4MBOCTWU. MyTareHes (CMOHTaHHbIN U
WHAYLUMPOBaHHbIN). MonynaunoHHas nameHunsocTb. Cenekuus mMyTaHToB. PekombrHauns y npokapuor:
TpaHcopmauus, TpaHCOyKUMA M KOHbloraums. MNnasmuabl, TPaHCNO30HbLI. Vcnonb3oBaHne BUPYCOB U
nnasMuz B reHeTUYECKON NHXEHEPUMN.

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

Buoreoxnmnyeckan aeaTenbHOCTb MUKPOOPraHMamoB. MUKpoopraHuamel B HApOAHOM XO3SINCTBE
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 nponcxoxaeHus.

CTpyKTypa BMPYCHbIX YacTuu: obue NpuMHUUMBI, MOneKkynsapHasa opraHusaums. CnvpanbHble u
chepuyeckme BUpycbl. CTpOEHWE HEKOTOPbIX CIOXHBLIX BUPYCOB (OPTO- M NapaMUKCOBMPYCHI,
pabaosupycel, peTpoBUPYChl, BUPYC BaKLUHBI, TOraBupychl, baktepuodarm).

PasHoobpa3sne cnocoboB MPOHWKHOBEHWS BUPYCHOIO reHoMa B KNeTKy xo3snHa. bruonornyeckas
cneunu4HOCTb; Posb NepBbIX a3 MHAEKLUN B orpeaeneHnmn CrnekTpa Xo3ses BMpyca.

CuHTes Bupyc-cneumduyeckmx 6enkoB. Bupyc-cneumdunyeckne v BUPYC-UHAYLMPOBAHHbIE



Oenkn. OCHOBHble CXeMmbl pennukauum BMPYCOB MpU MNPOAYKTMBHOM MHekumn. Cxembl pennuvkauum
pasnuyHbIX TUMOB BUPYCOB.

PHK-copepxawume Bupycbl PHK-cogepxawue Gakrepuodaru; nMkopHaBMpYChl; ¢hriaBMBUPYCHI;
TOraBMpPYChbl; BUPYCbl pacTeHWIn; BUPYCbl C AByLenoYHbiM PHK-reHomom; pabgoBupychl; napaMmukcoBu-
pyCbl; OPTOMUKCOBMPYChI, OYHbSIBUPYCbI; apeHaBUpYCbl; pPeTpoBupycbl; Gaktepuodarm 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 HU3LWKX pacTeHun. OCHOBHbIE OTAENbl HU3LWNX PACTEHWUN:
CUHe-3eneHble BOAOPOCNN, KpacHble BOOOPOCHM, 3eMeHble BOAOPOCAN, AMaToOMOBbIE BOAOPOCHM, Bypble
BOAOpOCNHK, rpmnbbl, NMWanHnkA. PacnpegeneHne oTaenos Mo rpynnam: 3ykapuoTbl M NPOKapUOTLI.

ABTOTPO(HbIE M TeTepoTpPOHbIE HM3LWIME pacTEHUs U MX pPoNb B NpUpode U HapOLHOM
XO3SCTBE.

AHaToMus, MOpdONorMst U 0COBEHHOCTM Pa3MHOXEHUST HU3LIMX pacTeHui. NoHsaTMe o Tannome.
BeretatmBHoe 6ecnosnoe 1 NonoBoe pa3amMHOXeEHNE; CMeHa aaepHbIX das 1 YepeaoBaHue nokoneHun Ma-
pannenvamM B 3BOJIOLMM pa3HbIX OTAENO0B BOAOPOCIEN.

maBHenwmne knaccbl rpuboB: OOMMLETbI, 3UrOMULETHI, ackomuueTsl, 6GasngnomuueTsl,
HecoBepLUeHHble rpubbl. CNocobbl pasmMHOXeHUS rpnuboB, LKKIbl Pa3BUTUSA U XO3AWCTBEHHOE 3HAYEHMe.

Jinwannukn. Obwasa xapaktepucTvka, CTpoeHMe, PasMHOXEHUe, cucTemaTuyeckoe MoroXeHue
rpnboB 1 Bogopocnen, BXogsALWMX B COCTaB NuanHukos. Cumobuos rpnbda n Bogopocnu.

0) Bbicluue pacteHus

OO6wan xapakTepucTuka BbICWIMX pacTeHuin. OCOBEHHOCTU XWU3HU PaCTEHUN B HA3EMHbIX
ycnoBusix. TenomHast Teopusi. Bo3HMKHOBEHME opraHoB: KopHen, cTebnsi, nmuctbeB. Cneumanusauusi
KNeToK 1 BO3HUKHOBEHMe TkaHen. [NepBuyHas 1 BTopuyHasa Mmepuctemsl. Knaccndukaumnsa TkaHen.

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

Crtebenb n ero ocHoBHble OYHKUMK. BeTBneHne ctebnein: AnXoToMmnyeckoe, MOHOMNOAMANBHOE U
cumnogunanbHoe. AHaTOMUYecKoe CTPOEHWe TUMMYHOro cTebnsa: mepBuMYHas Kopa, LeHTpanbHbId Lu-
nuHap (ctena). TkaHu, nx coctaBnsawowme. MHoroobpasne BHYTPEHHEro CTpOeHus cTebnen CeMeHHbIX
pacTeHui.

Crtebenb gpeBecHbix pacTeHui. CTPYKTYypHbIe dnemMeHTbl ApeBecuHbl U nyba n ux yHKUmK.
Bo3spacTHble uameHeHns gpeBecuHbl 1 nyba. Metamopdosbl nucta. Jluctonag v ero MexaHnsmei.

BuoonsameHeHnsa nobGeros: KOpHeBMWe, CTOMOH, knybeHb, nykoBuua, KOmYka W Ap.
Oc0BEHHOCTU NX PacMoNoXEHUS U CTPOEHNS.

KopeHb, ero cyHkuuu. Tonorpaduyeckne 30Hbl KOPHS: AeneHus, pacTaXeHWs, NOrmoLlieHus,
nposefeHnsa. Buabl kopHen. Tunbl KOpPHEBbIX CUCTEM (CTepxHeBas, Mo4vkoBaTtas). KopeHb rnaBHbIN,
©okoBble U NpuaaToyHble. JononHUTenbHble PYHKLMM U MeTaMopdO3bl KOPHEN.

PasMHOXeHMe BbICLUMX pacTeHuUi: BeretaTuBHoe M Gecnornoe, MOMOBOE BOCMPOU3BEAEHNE.
BereTatvBHOE pa3MHOXEHWE paCTEHUI: KOPHEBULLAMMW, YEPEHKAMMU, NOPOCHIbIO, KNYOHAMM, NMyKOBMLLAMM,
BbIBOOKOBbLIMMW NMOYKaMMU.

Becnonoe pasamHoxeHue. CnopoobpasoBaHue y BbICLLIMX PACTEHUN.

lMonoBoe pa3mMHOXeHue: OCOBEHHOCTM MOMOBOro Mpouecca Yy BbICLUMX pPacTeHun, CTpOoeHue
MoroBbIX OPraHoB (aHTEPUANEB N apXeroHnes) 1 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 MoxoBuAHbIle

O6was XapaKkTepucTuka, XKMU3HEHHbIN UMK, [eneHne Ha Knaccbl: aHTOLEepOTOBbIE,
NevyeHoYHMKKN, nnuctocTebenbHble Mxu. Ob6Lias xapaKkTepucTuka kraccoB, Mopdonormsi, oco6eHHOCTH
pasMHOXeHUs1 MxoB. [lpoucxoxgeHne MOX00bpasHbIX. JKOMOrvs, pacrnpocTpaHeHue, 3HayeHue B
HapOJHOM XO3SANCTBE.

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

Otgen ncunotoBupaHble. CTpoeHne cnopodputa U rametocduta. CxogctBo ¢
ncunouUTOBUAHLIMM.

OTtaen nnayHoBuaHble. Ob6ulas xapakrtepuctvka. XKusHeHHbln uukn. [povcxoxaeHue nucra.
OcobeHHOCTM  CcTpoeHus:  cTebenb, MpoBoAswWas cucTema, NUCTbSA;  PaBHOCMOPOBOCTbL WU
pa3HOCNOPOBOCTb, MONOBOE MNoKoneHne. ckonaemble nnayHOBUAHbIE, 3HAYEHUE UX U3YYEHNS.

Otpen xBoweBuAgHble. OOWan xapaktepuctvka. XU3HEHHbIW LMKIT, OCOOEHHOCTU CTPOEHUs



cnopocuta. Nametodut. Nckonaemble NpeactaBuTenu, 3Ha4YeHne Nx U3ydeHnsa B OUoreHuun.

OTtpen nanopoTHukoBugHble. O6Laa xapaktepucTuka. Kn3HeHHbIn LUmkn. KpynHONMCTHOCTS,
npovcxoxaeHue nucta. Cnopodut n rameToduT. Tunbl CTENbI.

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

Otpen cemeHHble nanopoTHUKU. OO6LWas xapaktepuctuka. Bo3HWKHOBEHME cemsizadaTka U
cemMeHun. 3HadYeHne ceMeHn Ans 3BOSTOLNN HAa3eMHbIX PacTEHUNA.

OTtpen ronocemMmeHHble. O6wan xapaktepuctuka. XM3HeHHbIM UK. PasgeneHve Ha Kraccbl:
CaroBHUKOBbIE, 00ONOYKOCEMEHHbIE, TMHKIOBble, LUMLIKOHOCHbIE. Oblasa XxapakTepucTuka OTAeNbHbIX
Knacco, nx mopdonornyeckne OCoOEHHOCTU, TUMNUYHbIE MPEACTaBUTENUN, CTPOEHUE BEreTaTuBHbLIX Y
reHepaTMBHbIX OpraHoB. Mickonaemble npeacrtaBuTenn. 3Ha4eHMe rofloceMeEHHbIX B NpUpoae 1 HapogHOM
XO35NCTBE.

Otoen nokpbiToceMeHHble. Ob6Lllasi xapakTepucTuka, pasHoobpasue BHYTPeHHUX ¢opMm u
o0Lero CTpoeHus.

CtpoeHue uBeTKa, pasHooOpasve cTpoeHuss angpoues. [mHeuewn. [lectmk. Anokapnus,
ueHokapnus. MNMonoxeHus 3aBsa3n B LBeTke. CTpoeHue cemsasdadvatka. Obpa3oBaHMe Merocrnop CTpoeHue
XeHckoro rametodguta. [BonHOoe onnogoTBopeHune. PasButne cemeHun. CTtpoeHue 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 NOKPbITOCEMEHHbIX Ha KIacchbl.

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

Knacc opHoponbHble. [Mpu3Hakum Knacca B CTPOEHMU BereTaTuMBHBIX OPraHoB U LBeTKa
lMponcxoxaeHne OO4HOJOMbHbIX, CTPOeHue ceMeHW. OCHOBHble HanpaBfeHWs 3BOMKOLUMM W TNaBHble
NnopsiaKM NOKPbITOCEMEHHBIX.

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

lMoHATNe 0 pacTUTEnNbHbIX COObLLECTBAX.

3oonorus
[MonoxeHus LapCcTBa XUBOTHLIX B MUpe XUBOro. MHoroobpasune XMBOTHbIX: OAHOKIETOYHbIE,
MHOTFOKNETOYHbIe, 6ECNO3BOHOYHbIE, XOPAOBbLIE.
JOncKpeTHOCTb MHOroobpasmns XUBOTHbLIX; pearnibHOCTb TAKCOHOB: TUM, Krnacc, oTpsd, CEMENCTBO,
poa, Bua. Cnaraemblie 300510rvm: MOpdOnorus, OHTOreHes, XXU3HEHHBIN LMK, 9KOMNOrus, CTPyKTypa Buaa.

a) 3oonornsa 6ecno3BOHOYHbIX

OpHOKNEeTOYHbIE XKMBOTHbIE. [lonoXeHne OOHOKMETOYHbIX B OOLe CcucTeme XMBOrO.
CuctemaTuka NpoCTENLLNX, CTPOEHUE, PA3MHOXEHUE, KU3HEHHbIN LK. OMOpUOHanbHbIe NacThl.

KunsHeHHble OpMbl XKMBOTHBLIX: CBOBOAHOXMBYLLME, cuMBMOTUYeckne opmebl. [poueccol
pasMHOXEHWS, NX YepeaoBaHue.

Tun ly6ku. OOpa3 Xu3HW, pacnpocTpaHeHwe, BO3pacT, KonuMyecTBOo BuAaoB. OOwWwMi nnaH
cTpoeHus. OcobeHHOCTU ambpuoreHesa, pasMHOXeHWe, MUTaHWe, KINEeTOYHbIN YPOBEHb OpraHu3auunu
rybok. Ponb B Grocdepe.

Tun KnweyHononoctHble. OOWni nnaH CTpoeHus: paguanbHas CMMMETPUsS, ABYCIOWHOCTb,
me3sornes. O6pas Xn3Hu, 0COGEHHOCTU OpraHM3aunm U XU3HEHHbIE LUMKIbl OOUHOYHBLIX Y KONTOHWAmNbHbIX.
Mpoueccbl NUTaHuUs, BblgeneHus, AbixaHus. KonnyecTBo BMOOB U 3HaveHWe B Ouocdepe. TkaHeBOn
YpOBEHb OpraHu3aumu.

Tun pe6bHeBukn. OOWM nnaH cTpoeHus. [pebHble MMNacTWHKM, LWynanbua CTPYyKTypa u
dyHKUMKM abopanbHoro opraHa. O6pas xum3Hu. Ponb B Orocdepe. YpoBeHb opraHusauum u cBsidb C
APYrvMMuK TUnamum.

Tun Mnockue uyepBu. O6LIMe YepTbl opraHmsaumm: cdopma Tena, napeHxmma. OcobeHHOCTU
NUTaHWs, BblAeNeHus, AbIXxaHns CBOOOOHO XMBYLLMX U MapasvTUYECKNX NIocknx yepsen. O6Wwme vepThbl
opraHu3aumMm napasMTUYECKNX JKUBOTHbIX. MKM3HEHHbIE UMKNbl MEYEHOYHOW [OBYYCTKM, 3XMHOKKA,
CONMMTEpPOB, NeHTeua WNpoKoro. AmMOpuroreHes n pereHepauus y Typbennapun.

Tun HemepTuHbl. O6pa3 XXM3HWN M OCHOBHbIE YepTbl OpraHM3aunmM, o0coOEHHOCTN OHTOreHesa.

Tun Kpyrnble yepBu. O6pa3 Xu3HuU u opraHusauus CBOOOAHOXUBYLLMX M MapasMTUYECKMX
HemaTtof. OCOBEHHOCTU CTPOEHUS KYTUKYMbl, KOXXHO-MbILLEYHOro MeLUKa, NULeBapuTenbHOW 1 BblAenu-
TENbHOW CUCTEM U UX 3HAYEHUE B Nepexode K napasmtuamy. OMOpuoreHes, XUsHeHHbIN LUK ackapuibl.
Knaccbl BproxopecHuyHbIX, KonospaTku ux 4epTbl CTPOEHUSA 1 06pas XN3HW.

Tun KonbuyaTtble 4YepBU. KOXHO-MbIWEYHbLIN  MELWOoK, BTOpMYHaAss MNONocTb  Tena,



nuweBapuTensHaa cuctema. CTpoeHue BHYTPeHHMX opraHoB. OpraHbl ABWXeHus. Pa3mHOXeHue u
amMbpuoHanbHOe,  NUYMHOYHOe  pasBuTne.  OCOBGEHHOCTM  OpraHvM3auun  MHOFOLLETUHKOBbIX,
MasoLLETUHKOBLIX, MUSBOK, 0Opa3 XXn3HW NpeacTaBuTeENen aTMX KNaccoBs, 3HayeHne B buocdepe.

Tun  YneHuctoHorme. Knaccel Tuna: PakoobpasHble, MHOrOHOXKM. Hacekomble.
MaykoobpasHble. ObLwime 4epTbl OpraHM3auny TUNa: XUTUHOBbIE MOKPOBbI, FPYMMbl OTAENbHbLIX MbILLL,
MUKCOLIENb, reTEPOHOMHAs MeTaMepusi U TarMbl TeNa, YNEHUCTOCTb HOT U X MHOTO(YHKLNOHAIBbHOCTb.
CBoeobGpa3sue B knaccax Tuna CTPoeHus U PYHKLMU NULLLEBAPUTENBHON, AblXaTeNbHOW, KPOBEHOCHOW U
BblAENUTENbHON CUCTEM, OpraHoB ABWxeHus. OcoBGeHHOCTW ambpuoreHesa U NUYMHOYHOrO 3dTana
oHTOoreHesa. Ponb B 6uoctepe npeacraButenen knaccoB. dunoreHeTUYECKME CBSA3M KNAccoB Tuna
YNEHUCTOHOIMX N KONbYaTbIX YEPBEMN.

Tun Monntckun. Knaccel Ttvna: bBproxoHorne, [MaHuupHble, [BycTBOpYatbie, [0NoOBOHOrME.
MoHonnakodopbl. O6wne 4epTbl OpraHu3aumMmM Tuna: OTAenbl Tena, MaHTUA U pakoBWHA, OpraHbl
MaHTUIAHOW MONIOCTW, crnedbl meTamepun. BTopuuyHasi nonoctb, NOYkM. OMOpPMOHanNbHOE pasBuUTME U
MHoroo6pasue dpopm Tuna. O6pas xun3Hu 1 porb B bruocdepe NnpeacTaBUTENEN KNAccoB.

Tun WUrnokoxue. OCHOBHble 4YepTbl TUMNA: SHTepouenbHas 3aknagka Me3onepMbl, pasBuTue
uenoma, Me3ogepMmnyecknin ckenet, popMmupoBaHne HepBHOW cucTemMbl. OCOBEHHOCTM TUNA; SNEMEHTHI
pagvanbHOW CUMMETPUKW, OCEBOW KOMMIEKC, CTPyKTypa CcKeneTa, ambynakpanbHas cucrtema,
nueBapuTenbHas u HepBHas cucTema.

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

Mpobnembl dwunoreHnn BeCno3BOHOYHBLIX. Teopun NPOUCXOXKAEHUS  OOHOKNETOYHBbIX U
MHOFOKMNETOYHbIX XMBOTHbIX. PunoreHeTnyeckme cBA3M TUMNOB. Knaccudwukaumsi TUMOB MO MnaHy
CTPOEHUS.

6) 3oon10rns NO3BOHOYHbIX

O6wasn xapakTtepucTvMka TMna xopaoBbix. [1onoxeHne Tuna XopaoBbiX B CUCTEME KUBOTHOMO
uapctBa. CBaA3b C gpyrMMmu Tunamu. bunatepanbHas cMMMeTpus, BTOpU4Has nonoctb Tena. Cucrema
TMNa XOpAOoBbIX; NOATUNbI.

TeopeTnyeckoe 1 NpakTU4eckoe 3Ha4YeHNe U3y4eHnst XOpaoBbIX.

MogTMn o06onoYHukM (NUunHKoxopAoBble). OCHOBHble 4YepTbl OuonorMM u CTPOEHUS
000noYHNKOB Ha npumepe acumaumn. TyHuka. [uwesBapuTtenbHas cuctema. CTpoeHue ceppua;
He3aMkHyTast kpoBeHocHasi cuctema. OCOBGEHHOCTU HEpPBHOW cucTteMbl. PasaMHOXeHue un pasBuUTUE;
MeTamMopd03, CTPOEHNE NUYNHKN.

Knaccel acungnn, canbn, anneHankynsapun.

MecTo 060M0OYHUKOB B CUCTEME XOPAOBbIX.

MoaTun 6ecuepenHble. Xapaktepuctuka noatmna. OcHoBHble YepTbl Guonorun. OcobeHHoCTH
opraHusaumm. CTpoeHne 1 OYHKLMM OCHOBHbIX CUCTEM OpraHoOB: MUOXOPAanbHbIN KOMMIEKC, NMLeBapu-
TenbHasa cucTema, abixaHue u KpoBoobpalleHne, LeHTpanbHasa HepBHas cUCTEMA.

PasMHoxeHve n passutne. PopmmpoBaHMe 3apoAbilleBbIX NMCTKOB: 0O6pa3oBaHME OCHOBHbIX
cucteM opraHoB. CTPOEHME FTIUYMHKN.

MecTo 6ecyepenHbix B CUCTEME Y 3BOSIOLNM XOPOOBbIX.

MoaTn no3BoHO4YHbIe. OOLlast xapakTepucTuka nogTuna, NPUHLMMBI OpraHn3auum OCHOBHbIX
MOPdO-PYHKUMOHANBHBLIX CcUCTEM.  [leneHne nogTuna Ha Knaccbl, HETaKCOHOMMWYECKME Tpymnnbl;
aHaMHUU U aMHUOTbI, MONKUIOTEPMHBIE U TOMONOTEPMHbIE.

BoaHble NO3BOHOYHbIE: KPYrnopoTkble, XpsilieBble pbiObl, KOCTHbIE pbIObI. MMpucnocodbneHue kK
BOAHOMY 06pa3y »xM13HU. [MprMHUMNBI CTPOEHMS BUCLEPANIbHOIO CKeneTa.

CTpoeHne 1 yHKUMM OpraHoB BOAHOrO AbixaHusi. CTpoeHne Uu YHKUUU KPOBEHOCHOM,
BblOENUTENbLHOM 1 nonosown cucteM. OcobeHHOCTU BOAHO-CONEBOro obMeHa. Pa3amMHOXeHWe u pasBuTue
BOZHbIX MO3BOHOYHBIX.

[dnarHocTuyeckme xapakTepUCTUKM KNAcCoB KPYrnopoThbiX, XpSALEBbLIX Pbl® 1 KOCTHLIX pbIO.

Bbixog NMO3BOHOYHLIX Ha cywy; amdubun. MNponcxoxageHne HaszeMHbIX XMBOTHbIX. Hagknacchl
pbI® 1 YETBEPOHOIUX.

MpeobpasoBaHma MOpdOYHKUMOHANBHBIX CUCTEM, OMNpeaenswwme npucnocobnexHns K
Ha3eMHOMY 006pa3sy >M3HW. XapaKTepuCTMKa OMOPHO-ABMraTenbHOM cuctembl. CTpoOeHMEe OpraHoB
BO3AYLIHOIO AblXaHusi, 0COBEHHOCTU CUCTEMbI KPOBOOOpaLLEHUs: cepaue u cocyabl 60nbLIoro mMasnoro
Kpyra kpoBoobpalleHus.

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

Ha3eMHble NO3BOHOYHLIE (AMHMOTHI): MPECMbIKAOLLNECS, NTULbI U MIIEKONUTaOLME.

CpaBHuTenbHas xapakTepuctuka aHamMmHuM W amHuot. OcoBeHHOCTM penTunuin, nTuy U
MMEKONUTaloLLMX, KaK MNepBUYHOHA3EMHbIX MO3BOHOYHbLIX: pPa3MHOXeHME U pasBuTue (CTpoeHue qinua,
OTCYTCTBME  IUYUHKM, OopMMpOBaHME  3apofbllleBbix 0bonoyek, pasBuTue 3apodbia Yy
MMEKONUTaloLLMX); CTPOEHNE U PYHKLUM KOXHbIX MOKPOBOB; NepecTporika BblAENUTENbHOW CUCTEMBbI U



BOAHO-CONEBOro obmMeHa B Ha3eMHoOM cpege.

OBONOLUNS CTPOEHMS U PYHKLUIA cKeneTa, AblXaTeNbHOW U KPOBEHOCHOW CUCTEMbI B PSiAy Tpex
KnaccoB amHuOT. NMpucnocobnexune NTuy K noneTy.

MoBbIWeHNe ypoBHA MeTabonmama aMHMOT: BO3HUKHOBEHWE romonotepmun. LleHTpanbHas
HEepBHasi CUCTEMA; OCHOBHbIE 3Tanbl CTPOEHUS U 3BOSIKOLMUN CIIMHHOTO U FOSTOBHOIO MO3ra B psiay No3Bo-
HouHbIX. Ponb LUHC B perynaumm dyHKUUIR; CBSA3b C FOpMOHAarnbHOW cucTteMon. CrnoXHble ¢opMmbl
noBeaeHus.

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

2. dnsunonoruna

a) dusnonorna pacteHun

dunanonorms pacteHun - Hayka o6 opraHusaumm 1M KoopaAvHaUUM YHKUMOHAIbHbBIX CUCTEM
pacteHun. Cneunduka 3eneHbix pacteHun. Kocmuyeckasi ponb 3eneHoro pacteHus. [masHble npobnemel
COBpPEMEHHON PUTOGMU3NONOrNN.

OCHOBHblE CTPYKTYPHbIE 3MEMEHTbI 3YKapMOTUYECKOW KrneTkn. Puanko-xMMmyeckme CBOWCTBA
npoTtonnasmMbl. PerynsaTopHble CUCTEMBI KNETKMU.

CTpykTypHass opraHusaums  poTocMHTeTMYeckoro  annapata. [IMrMeHTHble  CUCTEMBI.
doTodmanyeckne u oToxummdeckne npoueccbl. Cucrembl pOTOOKUCNEHUA BOAbI U BblAENEHUSN
kucnopoga. Lukn KanbeuHa. ®otogsixaHue. Lmkn Xatya-Cnenka-Kapnunosa. CAM-tun metabonunsma.

Katanutnyeckne cuctembl  gpixaHmst.  OCHOBHblE  NyTM  OUCCUMWUIIALUW  YIIIEBOAOB.
OxucnutenbHoe n cybctpaTHoe dhocdopunmposarme. ATL, MutoxoHapuii.

CeowicTBa BoAbl U ee cocTosiHMEe B kneTke. OCHOBHblE 3aKOHOMEPHOCTM MOTfOLEHNS BOAbI
Knetkon. MexaHnam OnvXHEro W AanbHero nepeaBMiKeHUs BOAbl MO pacTeHuio. TpaHcnvpauwms,
3Ha4YeHVe N MexaHu3Mbl. DKoOnorus BogoobMeHa.

Knaccudpukauusa anemMeHTOB MUHEparbHOro MUTaHUA pacTeHUA U MeXaHU3Mbl MNOrnoLleHus
BellecTB KneTkon. [lyTM M MexaHu3Mbl TpaHCMopTa BellecTB MO pacTeHuo. buoxmmuueckas u
dusnonornyeckass porb OCHOBHbIX 3MEMEHTOB MWHEpanbHOro nutaHus. [lutatenbHble CcMecwu.
®ProaMHbIN TPAHCNOPT: POPMbI BELLECTB, MEXaHU3M, PErynsauns.

MoHaTna "poct" u "passButme”. KneToyHble OCHOBbI pocTa pacTeHur. oOpMoHanbHas cuctema
perynauun ¢yHKUMIN pacTeHnsi. PocToBble U TypropHble ABMKEHUS. OUTOXPOMHAs U KpUNTOXPOMHas
CUCTEeMbI perynsauumn pocta u pa3suTus pacteHui. OCHOBHbIE dTanbl OHTOreHe3a. [okow y pacteHuin, ero
TUNbI N 3HayYeHne. dotonepmoansm. KynbTypa n3onmpoBaHHbIX TKAHEN U OPraHoB.

OOuwue npuHUMNBbI aganTUMBHBLIX peakuui pacTeHUM Ha 3JKOforMyeckun crpecc. Peakuus
pacTeHun Ha gencTBue HebnaronpuaTHbIX (bakTOpoB (TemnepaTypa, 3acyxa, U3bbITOYHOE coaepxaHune
conew B no4yse n ap.).

0) Pusnonorus YenoBeka v XXUBOTHbIX

BeegeHue. [lpeametr dwusnonormm B cucteme Ouonormdecknx avcumnnuH. OTkpbiTve B.
lapBeeM 3aMKHYTOro kpyra kposoobpalieHus n P. Oekaptom - pednekca. Ponb M. CedeHoBa, ®.B.
OBcsaHHukoBa, A. O. KoBaneBckoro B CTaHOBIIEHUUN IKCMEPUMEHTAnNbHOM dmaunonorun. 3HavyeHne paboT
W.MN. Naenosa, H.E. BeeaeHckoro, H.A. Mucnasckoro, A.®. Camonnosa.

®Pusmonorus Bo3éyaAnMMbIX TKaHen. MeMOpaHHbIN noTeHuMan u ero peructpaums. MNoTteHuman
OENCTBMSA N MOHHbIA MEXaAHU3M €ero BO3HUKHOBEHMWS, MOHHbIE KaHarlbl, 3aBUCMMOCTb HAaTPUEBOW U Kanue-
BOM MNPOHMLAEMOCTM MeMOpaHbl OT YPOBHA MeMOpaHHOro mnoTeHumana. 3akoHbl pasgpaXxeHwusl.
MexaHu3mbl NpoBeaeHMs BO30YXaeHus.

Obwasa ¢u3monormsi  MbIWEYHOM CUCTEMbl. TeopuM  MbIWEYHOTO  COKpaLLEHWs.
M3omeTpuyeckoe U U30TOHUYECKOE cokpalleHne. OOMHOYHOE CoKpalleHuwe, TeTaHyc. HepsHo-
MbILLEYHbIV CUHANC: 0COBEHHOCTM ero MOPONOrMYECKO CTPYKTYPbI.

O6wasn cdumsnonorusa HepBHOMN cucTeMbl. OCHOBHbIE CTPYKTYPHO-(PYHKLMOHAMNbHbIE SM1EMEHTHI
HEepBHON cuUCTeMbl. TopMoxeHue. [pecuHanTUyecKkoe 1 MNOCTCUMHANTUYECKOEe TOPMOXEHUe, UX YHK-
LuMoHanbHas pornb. [NoHaTre o pednekce u pedriekTopHOM ayre.

®dusnonorusa UeHTpanbHOW HepBHOW cuctembl. CnuHHOM Mo3r. [MpoBoaswas dyHKLMA
CMMHHOIO MO3ra: KOMUCCYyparbHble, MEXCErMEHTHbIE U CMIMHHO-LiepebpanbHblie nposogswme nytu. Ped-
NeKTopHasa OYHKUMUS CMIMHHOTO MO3ra YyacTue MpOoAOofroBaToro Mo3ra, Mo3)euyka M cpefHero mosra B
perynsummn ToHyca Mbiwl. JeuepebpaumnoHHas purmgHoctb. KoopavHaums cob6cTBeHHO aBuraTernbHom
aktTmBHocTu. Jlnmbuueckas cuctema Mosra, ee yHkumn. Jlumbuyeckaa cuctema U amouuu,
aMouMoHanbHasa namaTb. BeretaTtMBHas HepBHasi cucTeMa, ee poflb B MOAAEp)XaHMM romeocTtasa.
OcHOBbI (h13MONOrMun Kopbl BOMbLLMX NOMyLLapun.

OHAOOKpPMHHaA cuctema. OHAOKPUHHASA cuUCTeMa W ee perynsatopHble usmonormyeckme



dyHKUMK. TToHATNE "BHYTPEHHASA cekpeunsa” 1 "ropmon”. [MaBHble 3HOOKPUHHbIE Xefe3bl MO3BOHOYHbIX U
cekpeTupyemble UMW rOPMOHbI: roHaAbl Y MNOfOBbIE FOPMOHbI.

KpoBb u numda. OcHOBHble OyHKUMM KpOBU. POPMEHHbIE 3MEMEHTbI KPOBUM N UX (PYHKLNN.
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, AaBMeHWe B NOMOCTSX cepaua u aopTe, KnanaHHbIN annapaT, ToHbl cepaua. ABTomaTtus
cepaua u ero npupoaa. KopoHapHble cocyabl U OCOBEHHOCTUM KPOBOCHaGXEHUS CepaeyYHON MbiLULbI.
CkopocTb kKpoBoTOKa. PakTopbl, CNOCOOCTBYIOLLME OBUKEHUIO KPOBM MO BEHaM. ApTepuarnbHoe JaBrieHue
W ero perynsaumsi.

®dusuonorus AbixaHusi. OBONOUMS TUNOB AbixaHusd. JleroyHoe abixaHwe. BHyTpunnespanbHoe
JaBrneHve W ero 3HadeHne AnNg  OblxaHua u kpoBoobpaweHusa. OcobeHHOCTM  NEerodHoro
KpoBoobGpalLeHust. [epeHoC ras3oB KpOBbHO.

BbigenutenbHas cuctema. [Moykn, ux CTpoeHne 1 BblgenuTenbHas yHKkUns. FopmoHanbHas
perynauusa noyevyHon yHKLUUN 1 BOOHO-COSNEBOro paBHOBECKS.

®dusnonorusa nuweBapeHusi. XapakTepucTvka CUCTEMbl nulieBapeHus. Metoabl M3yyeHus.
OnepatunBHo-xupyprudeckumin metog W. I. MNMaenosa. MNMuwieBaputenscHble depmMeHTbl. CNIOHHbIE Xenesbl.
MexaHn3Mm BblAeneHus XenygodHoro Coka:  CroXHo-pedriekTopHas U rymopanbHas  dasbl.
MuweBapeHne B ABeHaaULATMNEPCTHON KuwKe. [NevyeHb. Ponb xenum B nuwesapeHuu. MNuwiesapeHne B
knwedvHuke. BecacbiBaHne Bogpl, conen, NpoayKToB nepeBapuBaHms 6ernkos, yrneBoaoB, XXUPOB.

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

Tepmoperynsaums. [loHaTue o romonotepmuun u nomkunotepmun. Msotepmus: LieHTpanbHbie
MeXaHM3Mbl XUMNYECKON N (prU3ndecKon TepMoperynsunm.

Pusnonorms CeHCOpHbIX cuctem. [MoOHATME O peLenTopax, OpraHax YyBCTB, aHanu3aTopax.
CeHcopHble cuctembl. AganTtaums peuentopoB. KoxHble peLenTopbl: TakTUNbHbIE, TEMMepaTypHble, 6o-
neBble, MbILLEYHO-CyCcTaBHasi peuenuus (nponpuopeuenuus). BkycoBble M oboHATENbHbIE peLEenTopbl.
OpraH cnyxa, ero cTpoeHve 1 dyHKumMs. Nas, ero cTpoeHne n PyHKUMsA. AKKOModauums rnasa, 3paqvok.
Teopusi uBeToowyuweHnsi. KopkoBoe npeacTaBUTENbLCTBO peuenTopHbix cucteM. [loHaTne 06
aHanusaTope.

®dusmonorus BbiClleM HepBHOW AeATenbHOCTU. [lpegMeT M MeTod (PU3MOMOTUN BbICLLEN
HepBHOW AeAaTenbHOCTU 1 noBeaeHus. [NoHsaTue o BpoxxaeHHoOM (besycnoBHom) pednekce. Jlokanmsaums
BesycnoBHbIX pedinekcos B LUHC (ueHTpbl ronoga, HacbIWEHWs, Xaxabl, arpeccumn, spoctn u T.4.).
MHCTUHKT. YCNOBHbIN pednekc Kak yHMBepcanbHbli NPUCNOCOBUTENbHBIN MEXaHM3M B XXUBOTHOM MUpe.
dusnonoruyeckasi oOCHoBa M npaBuna BblpaboOTKM YCMNOBHbIX pecdrekcoB. Knaccudwmkauns yCnoBHbIX
pedrnekcoB. TOpMOXeEHME YCMOBHbIX pedriekcoB, ero Buabl. Jlokanusauusa yHKuui B Kope GonbLumx
nonywapuin. Teopuss cHa. boapcTtBoBaHve U peTuKynspHas copmauus cTBona Mosra, ¢asbl CHa:
MeOJIeHHOBOSHOBBLINM COH, NapagokcanbHbii COH. YdeHne W.IN. TMaBnoBa o6 aHanmsaTopax. Tunbl
BbICLLEN HEPBHOW AEATENLHOCTN YenoBeKa U XXMBOTHbIX, UX (prsmonormdeckas xapakrepucTunka. 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, COOBCTBEHHbIX [AedekTHbIXx 6enkoB u  knetok. Crneumpuyeckuin MMMYHUTET.
Hecneunduyeckun uMmyHuTeT. NprobpeTeHHbI UMMYHUTET.

OCOBGEHHOCTM WMMMYHHOM CUCTEMbI MO3BOHOYHBIX XMBOTHbIX. LleHTpanbHble nMMdonaHble
opraHbl: Tumyc, bypca ®abpuumyca, KOCTHbI MoO3r. [lepudepuyeckme numdoungHble opraHbl:
nnMmdartmnyeckue yanbl, ceneseHka, Kposb U T. A.

Mpupooa aHTUreHoB, WX pPas3HOBMAOHOCTWU. AHTUreHHasd [eTepMUHaHTa, 3NUTOM, ranTeH.
BaneHTHoCTb aHTUreHa. CBOWCTBa, nNpuUCyLUMe aHTUreHam: YyXKepoOHOCTb, WMMYHOIMeHHOCTb,
cneundunyHoCTb.

Mpupopna aHTUTENn. Peakumsa cneumduyeckoro B3auMOAENCTBUA aHTuTen. MonekynspHas
CTpyKTYpa aHTuten. PasHosugHoctn aHtuten: Ig A, Ig M, 1g G, Ig E, Ig D.

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

Annepruyeckas peakums HemenrneHHoro Tuna. MMnepyyBCTBUTENBHOCTb 3aMedSIEHHOroO TMna.

MMmyHomnoruyeckass TonepaHTHOCTb. MIMMyHonornyeckaa namsatb. [MoHATME O MexaHu3max
rTMCTOCOBMECTUMOCTWU.  [pynnbl  KpoBW  4YenoBeka. [naBHble aHTUreHbl MMCTOCOBMECTUMOCTMW.
TpaHcnnaHTauMOHHbIN UMMYHUTET.

3. Bwnonorus Knetku



MucTtonorus

Knaccudumkaumss TKaHEm Ha OCHOBE WX CTPOEHMUs, (PYHKUWK, OHTOreHesa W 3BOSIHOLMOHHOIO
pasBuUTKS.

O6Las xapakTep1cTrKa 1 Knaccudukaums anuTenues.

OO6Lan xapakTepucTuKa, CTpoeHne N YHKUMM TKaHe BHYTPEHHEN cpeapl.

KpoBb, €€ 3HayeHme wu cocTtaB. KpoBeTBopeHusi. KneTouyHble OCHOBbI MMMYHOIOMMYECKMX
peakumn.

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

XpsweBass TkaHb, €€ 3HayeHue, CTpoeHue, knaccudumkaums. KocTHas TkaHb, CTPYKTypa,
XUMUYECKUI COCTaB, OCTEOH (raBepcoBa cuctema).

Ob6waa mopdodyHKUMOHAMNbHAA XapakTepUCTUKa HEPBHOW TKaHW. Twunbl HEWPOHOB U WX
cTpoeHme. CuHancbl M WX 3MNEKTPOHHO-MUKPOCKOMMYECKOe CTpoeHue. HempoHHasi Teopusi CTPOEeHUs
HepBHOM TKaHW. CTpoeHne 1 PYHKLUN HERPOTTUM.

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

LUutonorusa

KnetouHas Teopus.

Ocob6eHHOCTM M pas3nuunMst B CTPOEHUN KNETOK MpoKapuvoT u aykapuoT. KnetouHoe sapo, ero
3HayeHne M CTpoeHme. XpOMaTuH, ero XxMMumyeckas Xapaktepuctuka. XpomMoCOMbl, MX Mopdonornsa m
ynbTpacTpyKkTypa.

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

BakyonsipHas cuctema. [BymemOpaHHble opraHougpl knetkun. MuToxoHapum - cuctema
aHeproobecneyeHns knetok. CTpyKTypa MUTOXOHAPUI. TOHKME CTPOEHME XITOPOMMAacToB MX (OYHKUMMK U
pas3BuTuKe.

LinTockeneT - onopHo-ABUraTenibHas CUCTEMa KIETOK.

YKM3HEHHBbIN LUK KNEeTKn

[eneHne npokapnoTU4ECKNX KNeToK.

O6Las cxeMa HenpsaAMoro geneHns (MMTo3a) 3ykapuoTUYECKUX KIETOK.

Menos n ero 6MONOrMYecKnii CMbICH.

MaTonorusa kneTkn. UameHeHne CTPYKTypbl OpraHoMaoB Npu NOBPEXAEHUN KIETKM.

['MBenb KNeTkn: LUTONOrMYECKMe NPU3HAKN CMEPTU KNETKU.

Buodmsnka - Hayka o hnsmyecknx ocHoBax GMONOrMYECKMX NPOLLECCOB.

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

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

KuHeTnka Ouonormyeckmx npoueccoB. Marematmyeckoe MoLenMpoBaHne OUOXMMUYECKHUX,
(PM3MONOrNMYECKNX U SKOMOrMYecknx npoueccoB. KayeCcTBEHHbIM aHanmM3 maTeMaTudeckux Mogenewn.
MoHaTne o ¢aszoBom npocTpaHcTBe. MHOXECTBEHHOCTb CTaLMOHAPHbLIX COCTOSAHMIA. ABTOKONebGaHus.
Tpurrepsl. Buonornyeckue 4achl.

MonekyndpHas ©uodmauka. Tunbl OGMOMONMMEPOB U  YPOBHW ONWCAHUA WX CTPYKTYPbI:
nepBuYHasi, BTOPUYHas, TPEeTUYHAs M YeTBepTUYHAA CTPYKTypbl. Cunbl, CTabunuanpyowme CTpykTypy
OMoNoNMMEpPOB: KOBarneHTHasi CBA3b, 3reKTpocTaTudeckue Cunbl, OUCMEPCUOHHbIE B3aUMOOEWNCTBUS,
BogopoaHas cBas3b. PasoBble nepexodbl B Guononumepax. buodumanyeckne metombl nccriefoBaHus.
CTpyKTypbl Hrononvmepos " KOH(POPMaLIMOHHbIX nepexoaos: cnekTpooToMETPUS,
paguocneKkTpOCKONNUS, KarnopumMeTpus.

MpoHuuaemocTb GuoMeMbpaH. XuMUYeckMiA cocTaB W ynbTpacTpykTypa OvomembpaH.
MexaHu3ambl  npoHuuaemocTu: npoctas anddysus, obneryeHHas Anddy3ns, akTUBHBIA TPaHCNOPT,
WHOYLMPOBaHHbINA TpaHCcnopT. NoHHbIe kaHanbl. CENeKTMBHOCTb MOHHbIX KaHaroB.

BrnoanekTtporeHes. KoHueHTpaumoHHas pas3HOCTb noTeHuuanoB. MemOpaHHbIA noTeHuunan.
lMoTeHunan nokos HepBHOW kneTku. lNMoTeHuwan fencTeusa. Mogenb XamKKnHO-Xakcnu nposedeHns
HepBHOro umnyneca. KabenbHble CBOMCTBA akCOHOB.

doToburonoruyeckme npoueccol: poTocmHTes, poTopeuenums, doTomopdoreHes. ObLas cxema
doTobunonornyeckoro npouecca. Cnektp gencrteus. [lepBuyHble cTagum ¢oTocuHTe3a. [lepBUYHbIE
ctagun doTopeLienumm. POTo AMHaAMUYECKNE NMPOLECChHI.

Paguobuonornsa. Buabl WOHU3MpYOLWMX  M3nNydeHWW. EamHMubl  [003bl M O030MeETpuUs
WOHN3NPYIOLLMX N3Ny4YeHuin. [lencTBue MOHU3UPYIOLLMX N3NYHYEHUI Ha BUOMOIEKyYbI, KNeTKX, OpraHu3Mm.
3aBucumocTb Buonoruyeckoro adpdpekta OT A03bl paguauuu. MexaHusmbl OeWCTBUS paguauumn Ha



OroobbekTbl. Teopus muweHn. Ponb cBo60oaHbIX pagmkanoB. Xummuyeckas 3awuta oT pagvaunu.
Buoxumus

Mpeomet Guonoruyeckon xmmun. 3HavyeHne GroxMmum anst Guornornv, MeauuMHbl, CENbCKOro
XO3ANCTBA, MPOMbILLIIEHHON TexHonormn. 3HaveHve n yHkuum 6enkoB. XMMUYeCkun coctaB Genkos.
AMVHOKMCIOTbI - CTPYKTYPHbIE 3NIeMEHTbI OernkoB, Nx CcocTaB, CTPOEHMEe M knaccudumkaums. MNepBuyHas,
BTOPUYHAs, TPETUYHAs, YeTBEPTUYHAs CTPYKTYpbl OEMKOB U MeToAbl UX M3yvyeHusi. PuUanko-xumuyeckue
ceonctBa OGenkoB. Knaccudukauma ©enkoB W xapakTepucTuka WX OTAENbHbIX rpynn. Xummyeckoe
CTpoeHue epMeHTOB. NMpocTbie 1 cnoXHble epMeHTbl. KodhepMeHTbl, MX CTPOEHME U PYHKLNS.

MexaHn3m gencteus gepmeHToB. CneundunyHocTb AenNcTBUS (PEPMEHTOB. EANHMLIBI aKTUBHOCTU
depmeHTOB. KnHeTuka depmeHTaTMBHbIX peakuun. YpaBHeHue Mwuxaanuca-MeHTeHa. UHrmbutopsl
depmeHToB.  KOHKYpEHTHble U HEKOHKYPEHTHble  UHIMOUTOpPbLI.  AKTMBaATOPbl  (PEPMEHTOB.
Annocrtepuyeckas perynsyus akTMBHOCTU (pepMeHTOB.

OO6was xapakTtepucTMka BWUTAaMUHOB. ABWTAMWHO3bl, T[MMNOBMTAMWUHO3bI, MNEPBUTAMMHO3bI.
Kpatkas wctopusa wusydeHuss BuTammHOB. Knaccudwukaumsa ButamuHoB. CTpykTypa, CBOWCTBA,
Oroxumuyeckasi ponb, HaxXoXaeHne B Npupoae, CyToyHasi NoTpebHOCTb YernoBeka B BUTamuHax Bi Bz, Bs,
Bs, B12, C, A, 1, E, K.

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

YrneBogbl, ux krnaccudwukaums. MoHocaxapugbl. CTepuonsomepusi, ONTUYECKME CBOWCTBA W
MyTopoTauus yrnesodos. Onurocaxapuabl. CTpoeHMe W CBOWCTBA, HaxoXgeHwe B npupoge
ancaxapugoB. [lonucaxapwgbl. XapakTepuctuka, CTPOeHMe UM BaHeWwwue npeacraBuTenu
nonucaxapuaos.

OO6wan xapakrtepuctvka u knaccudpukaumsa nunuaos. [pegensHble U HeNpeaenbHbIe XUPHbIE
KMCNOTbI, BaXXHENLLME NpeacTaBuTeni, omsmko - XuMmmn4eckme CBonCTaa.

O6uee npeacraeneHne 06 o6MeHe BellecTB. ACCUMUNAUNS U AUCCUMUISLMSA KaK BaXXHenLwune
NPU3HaKKN XN3HEeOEeATENbHOCTH

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

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

Bronornyeckoe 3HayeHne yrneBoaoB B MUTAHWUM YENMOBEKA U XXMBOTHBIX.

Oxkucnenuve yrneBofoB. AHa3apOoOHOE OKUCNEHME - MEXAHU3M, 3HAYeHMe, perynsaunsi rmmkonmsa u
rnmkoreHonusa. AspobHoe oKkncreHue yrrnesoos.

Ponb nunupgoB B nuTaHun 4venoseka. [lepeBapuBaHve u BcacbiBaHMe nunuaoB. Perynauyus
nunugHoro obmeHa. CoBpeMeHHoe npefcTaBneHne O B-OKMCNEHUU HACbILEHHBIX >XMPHbBIX KUCMOT C
YETHBIM YMCITIOM aTOMOB. QHEpreTnYeckn baTaHe aTUX peakLui.

3HayeHne 6GenkoB B nuTaHum. banaHc asota u asoTuctoe paBHoBecue. buonorunyeckas
LeHHOCTb nuLeBbix 6enkoB. PaclenneHve 6enkoB B Xenygo4yHo-kuwe4yHom TpakTe.

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

Ponb ropmoHoB B perynsumm obmeHa BeLLECTB. XMMMUYECKas MpUpoAa U 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 HacnegoBaHUs NpU MOHOrMOPUMAHOM cKpelimBaHUN. OCHOBHbIE FEHETUYECKNE
NOHATUA: annenb, (EeHOTUN, reHoTUn. PeunnpokHble CKpeLnBaHUst O3IKKPOCCHI, aHanuaupyollee
CKpeLLMBaHue, HenonHoe [OMWHUPOBaHME, KOAOMUHWUpoBaHve. [OurmbpugHoe w  nonurnbpugHoe
ckpewmBaHue. 3akoHbl [. MeHgensa. BsaumopencTBMe TreHOB: KOMMIEMEHTapHOCTb, 3MNuUCTas,
nonumepus, nNNenoTpornHoe u mMoauduuupyollee ericTBue reHoB. XpOMOCOMHOE ornpefeneHue nona.
BanaHcoBass Teopusi onpegeneHus nona. HacnegoBaHve NPU3HaKoB, CLEMMEHHbLIX C  NOMOM.
CuenneHHoe HacnegoBaHue, rpynnbl  cuenneHus. KpoccuHroB ep. XpomocoMHasi Teopus
HacrneaCTBEHHOCTM.

M3meH4YnBOCTb reHeTu4eckoro matepmana. Knaccndukaumsa popm nsmeH4nsoctn. MytaumnmoHHas
Teopusa . ge Ppusa. Knaccudmkaums mytaumi. FeHHble MyTauMm XPOMOCOMHbIE MyTauuW, reHOMHbIe
MyTaLuu.

HexpomocomHoe HacnepgosaHuve. eHeTuka MUTOXOHAPUI " XIoponnacTos.
LinTonnasmatumdeckasi My>xckasi CTEpUINbHOCTb, NpeAeTepMnHaLms LMTonnasmebl.

MonekynsapHble OCHOBbI HacrnefcTBeHHoCTU. [lokasaTtenbctBa reHetudeckon ponu [OHK.
ABneHunsa TpaHcdopmaLmu, TpaHCOYKUMM U KOHblorauum y npokapuoT. Ceounctea OHK: pennukauwms,
penapauusi, pecTpukLns u moandukaumns.

CtpykTypa u cyHkuma reHa. Kputepun annennsama. CTyneHyaTbli annenomopguam, LLeHTpoBas
Teopus reHa. [Ncesgoannenuam. ToHKas CTPyKTypa reHa.



"eHeTuKa yernoBeka. MeToapbl reHeTUKM Yenoseka. [1pobnembl MEOULIMHCKOW FEHETUKN.

MpeameT M metoabl cenekumn. CUCTEMbI CKpELLMBAHUA B CENEKUNN PacTEHUIA U XKUBOTHBIX.
MeTogbl cenekuuun. [ocTmXeHUa coOBpeMeHHOW cenekuuu. buoTtexHonornda. [eHeTuka nonynsauui.
MonynsiuMmM aramHbiX, aBTOraMHbIX WM anfioraMHbiX OpraHM3MoB. 3akoH Xapau-BainHOepra. dakTtopbl
AVNHAMUKM NONYIAunin.

Teopus asonouum

OpraHunsaums xum3Hu n ee ceornctea. OCHOBHblIE CBONCTBA XMBOro. ['eoxummyeckasi posib XusHu
Ha 3emne. buoTtudeckuin noteHuman wn "gaBneHne XM3HW". AKCMOMbI TeopeTuyeckon Ouonormm o
CBOMCTBaXx Xn3HU. CUCTEMHOCTb U OPraHM30BaHHOCTb XM3HU. OCHOBHbIE YPOBHY OpraHu3auum XusHu, nx
B3aUMOCBS3b U XapakTepucTuKa.

OcHoBHble HanpaBneHus u ¢opmbl unoreHesa. HanpasneHus asonounmn U3NONornyecknx
rpynn: aporeHes, annoreHes, cneuuvanunsaums u gereHepauuns. dunoreHetudeckme penuktol. [Npasuna
aBonounm unoreHeTUYeCKnX rpynn.

CooTHoLWeHMs OHTO- U dhunoreHesa. LlenoctHocTe opraHmama u ero gudpdepeHumpoBki. Porb
KOppensaumMn u koopavHauum B 3BOMOUMU. OMOPMOHM3aLUSA 1 aBTOHOMM3aAUWS OHTOreHesa. YJeHus o
dunambpuoreHesax n pekanutynauun. Kananusaumsi oHToreHesa. dunoreHe3 Kak UCTOPUYECKUI psag
npolleawmnx oTbop OHTOreHe30B.

Temnbl aBoniouun opraHoB u dwunoreHeTnyeckux rpynn. [pegnockinkn npeobpasoBaHus
opraHoB. [MpuHuUMnbl NpeobpasoBaHusA opraHoB W yHKUuun. B3aMmocBA3bL npeobpasoBaHMsA CUCTEM
opraHoB B ounoreHese. eTepobaTmus n KOMneHcauus opraHoB. [PpUYnHblI U MexaHU3Mbl pyauMeHTaunm
W peayKkuum opraHoB. TeMrbl 3BOSIOLUN OPraHoOB U hurnoreHeTU4eCcKmx rpymnn.

MoHo- 1 nonudunma B 3BONIOLMK XN3HU. VIcTopuMsa Bonpoca u coBpeMeHHoe cocTosHue NMoaxoa
CTOPOHHUKOB HOMOreHe3a 1 KpeaumoHm3ama npu 06bSCHEHUN 3BOMIOLUN TaKCOHOB. Teopusi 9BOMOLMMK O
pPONU N BO3MOXHOCTAX MONUMUIETUYECKOr0 BO3HMKHOBEHUSA TakCOHOB. HepaBHOMEpPHOCTb 3BOMOLMU
TaKCOHOB 1 ee Nnpu4nHbl. MogennpoBaHue dunoreHesa (QOCTUXXEHNE U NEPCMEKTMBBI).

OBonounst Ha BroxMMmMyeckomM ypoBHe. Broxmmmyeckas yHMBEPCANbHOCTb XU3HW, €€ MPUYMHBI 1
nocneacteuda. OT6op Ha Guoxmmmnyeckom ypoBHe. CKOPOCTb BUOXMMUYECKON 3BOMOLMMK, eOVHULBI ee
namepeHus. OueHka rmnoTesbl HenTpanuama. OTbéop Ha OBMOXMMNYECKOM YPOBHE.

OBontounoHHbIN nporpecc. Kputepuun nporpecca. HanpaesneHus 3BOMOLMOHHOIO Nporpecca un nux
B3aMMoCBs3b. bronormnyeckuin nporpecc n perpecc. OTHOCUTENBHOCTL Nporpecca.

OcHoBHble nonoxeHus ydenus Y. [JapBuHa u ee 3HaveHue gnst 6uonoruu. [Mpeanockinku
BO3HMKHOBEHUS yyYeHus [lapBuMHa M ero OCHOBHble MonoxeHus. [pegnockinku n pesynetatbl oTbopa.
Coot6bop. lBepreHums B1UOoB.

MyTauum n nx pons B 3Boniounn. I3SMeH4nMBOCTb - CBOMCTBO OpraHuyeckon npupoAabl. Mytauum un
UX Tunbl. 3Ha4YeHe MOOMMIM3aLMOHHOIO pe3epBa M3MEHYMBOCTM Nonynaumm. FeHeTudeckas CTpyKTypa 1
romeoctad nonynauun. OCOBEHHOCTM NPOSIBNIEHMS MyTauuM W CMEKTP MYTaHTHbIX MNPU3HAKOB.
BcTpevaemocTb MyTaumii B nonynaunax. BHyTpunonynaumoHHbIn nonnumopgusmM 1 ero hopmel.

HanpaBneHnss n OBwxylwime cunbl aHTporioreHesa. MecTo 4ernoBeka B >XMBOTHOM Mupe.
BosHukHOBeHMe 4enoBeka. dakTopbl, 3aTanbl U Npeakn asonouum yernoseka. lMpapoanHa 4denoseka
PasymHoro. CouunanbHass U KynbTypHas 3BonooumMs yenoseka. Pacbl yenoBeka M MX BO3HUKHOBEHME.
CoumanbHble M BuonornyeckMe 3akOHOMEPHOCTWU 3BoMUMKU YenoBeka. Kputuka couman-gapBuHU3Ma.
lMepcnekTuBbl 3BOMIOLUM YenoBeka B OyayLiem.

Teopus ectecTBeHHOro o63opa. OnpegeneHune noHsaTMa otbopa. MNpegnockinkn, o6beKkT n chepa
Aenictena otbopa. OT6Op Kak BEKTOPU3MPOBaHHBIN nporpecc. MexaHn3am AencTBus, CTaTUCTUYECKUI ero
xapaktep. CooTbop. ApanTMBHas TrEeHHOCTb reHoTMna U KoadduumeHT oTtbopa. AdpHeKTUBHOCTL
aencTteus oTbopa. Popmbl oTOopa. EcTecTBeHHbI 0TOOP - OCHOBHOWM U TBOPYECKMIA haKTOp 3BOJHOLMM.
dopmbl 60pbOLI 3a CyLLLECTBOBAHME M UX 3HAYeHKE B 3BOMOLMU. CNOXHOCTb B3aMMOOTHOLLEHWI BULAOB B
3KOCUCTEME N NX 3HAYEHUE AN SBONIOLUN.

MoandukaunoHHass M3MEHYMBOCTb U ee SBOMNIUUOHHOE 3HayeHue. PopMbl U3MEHUMBOCTMU.
HacnepctseHHas M HeHacneacTBeHHas M3MEHYMBOCTb. Hopma peakumm u agantuBHas peakuusi. Ponb
cpeabl B uameH4mBocTU. Ponb mogudukaumii B asontoummn (M. LmanbrayseH). Kputuka npeacrasneHui o
HacnegoBaHWM NPUOBPETEHHBIX U3MEHEHUIA.

5. Buonorusa paaMmHOXeHUs1 U pa3BUTUSA

OoreHes, ero ocHoBHble nepuogbl. OCOBEHHOCTU AENEHUN CO3PEBAHMSA ANLIEKITETKMN.

CnepmatoreHe3s u ero ©Ouonornyeckun cmbicn. [acTpynaums n OPMUMPOBaHUE OCHOBHbIX
3aKnagoK OPraHoB y MO3BOHOYHbIX XXUBOTHbIX.

Helpynauums: 3aknagka oceBblx opraHoB. OuddepeHumauma kneTok. bronornyecknin 3akoH u
€ro COBpeMeHHasi TpaKToBKa.

[ereHepaums n oHToreHes. Crnocobbl pereHepauum.

OcobeHHOCTM 3aBMCMMOCTU OpraHusma OT cpefbl Ha pasHblX 3dTanax >XW3HEHHOro LUuKna.
lMpumeHeHne ambGpuoHanbHbIX BGMOTECTOB ANs onpefeneHus KayecTBa NpUPOOHON U TEeXHOreHHOW



cpeapl.
MPVHLMMBI M NEPCNEeKTUBLI SMOPUONOrMYECKOro MOHUTOPWHTa.

6. Yenosek

MpeaomeTr, wMeToabl W 3agaynM  Kypca. [lonoxeHue 4yenoBeka B oOTpsge "npumartbl”.
Mopdodusmonornyeckme ocobeHHOCTN YernoBeka kak npeacraBmTens NpuMaTos.

AHatomua 4enoseka. O6Wmin 0630p CTPOEHUA BaXHEWLIMX CUCTEM OpPraHoB 4ernoBeka W
rMrmeHnYeckmne yCrnoBus CoOXpaHeHust 340poBbst U paboTocnocoBbHOCTH.

OnopHo-gBuratenbHas cuctemMa M ee OCOBEHHOCTM B CBSI3U C NPSAMOXOXAEHUEM U TPyOOBOW
peatenbHocTblo. OCHOBHble MOpOnornyeckne Tunbl YernoBeka: WHAEKCbl MopdonornmM 4Yenoseka
(oonuxomopdHbIA, BpaxMoMopdHbIN 1 ME3OMOPMHBIN TUMbI, MHOEKCHI CKENun).

O6G30p BHYTPEHHUX OpraHoB: CUCTEM OpPraHoOB nNWLEBapeHus, AblXaHus, KpoBoobpalleHus,
BblAeneHus. Xapaktep 6onesHel BHyTPEHHUX OPraHoB B CBA3U C yXyALEHWEM IKONOrM4Yeckon cutyaumnm
n obpasoMm xwu3HW. lNpodwmnaktuka OonesHew M NyTM KX MPEOAONIEHMS; CUCTEMbl O3[40POBMEHNS
opraHuama.

OHAOKPUHHAsS U HepBHas CUCTEMbl UX CTPOEHME W pasBUTUE B OHTO- U (unoreHese. HepsHO-
rymopanbHas perynauns dyHKUMIN, ee HapyLleHns 1 npodunakTmka.

AHTponoreHes3. BaxHenline HaxoOkM M MX 3HAYEeHWe B OLeHKE TEeOpUI 3BOMIOLMM 4YeroBeka:
asctpononuTekoBble, H.Habilis (Yenosek ymenbiin), apxaHTponbl (CUMHaHTpoOMbI, rengensbepxed,
nuTeKaHTpon), ApeBHMe noau (HeaHgepTaney) U COBPEMEHHbIE Nioan (KPOMaHbOHeEL,).

MpapoavHa 4enoseka. [eonorvyeckas W 3Kkomormyeckas xapakrepuctuka AdpukMm Kak
npapoanHbl Yenoseka.

Pabotbl T. lekcnn O CpaBHUTENMbLHOM aHaToOMMM NPMMAaTtoB W YernosBeka, 3. [ekkena o
BbuoreHeTnyeckom 3akoHe 1 Y. JapBuHa 0 MPOUCXOXAEHMM BUOOB B pa3paboTke TEOPUN MPOUCXOXKOEHUS
yernoBeka. OcoBOeHHOCTU BbICLUEN HEPBHOW [AeATEeNbHOCTM YenoBeKka, MCMXOodu3nonornyeckne u
BuocoumnanbHble OCHOBbI €ro XusHegesATenbHocTM. CeHCOopHble CUCTEMBbI, MOHATUE 06 aHanu3aTopax.
Jlokanusaums CEHCOPHbIX CUCTEM B KOpe rofIoBHOrO Mo3ra.

BroaTtnka u nosegeHne yenoseka. buomnornyeckne OCHOBbI arpecCMBHOCTM W YAOBOJSbCTBUS.
OdvanekTnyecknii NOAX0A K M3Y4eHWo noBedeHus 4vernoBeka. lNoBegeHne yernoseka, MOTMBMPOBAHHOE
APEBHVMMMW  BPOXAEHHbIMWM  MporpaMMaMu, HacnegoBaHHbIMWM - OT  XKMBOTHbLIX MPEAKOB.  OMOLUMN.
Crtpeccoas Teopusa . Cenbe, cTpecc u agantaums. Pasbl cTpecca.

300poBbe 4eroBeka W OCHOBbI €ro MHTennekTyanoHow pesrtensHoctn. Optobuos nmo UN. M.
MeuHukoBy. TBOpYECTBO 1 paboOTOCNOCOBHOCTD.

TpeboBaHus yenoseka k cpefe obuTaHWs U YCrOBUS COXPaHEHUS €ro 340POBbS.

leHeTuka n pgemorpadwmsa. Barnsael B. U. BepHapckoro o Hoocdepe v ponu 4ernoseka B
asonouun 3emnu. Mapagnrmel aHTponoueHTpm3aMa u GroueHTpm3ma.

7. MeToguka npenogaBaHusa 6uonoruu

OnpegeneHve MeTOAMKM NpenofaBaHMsa B1onorMn Kak Haykvm n eé npegmeta. MeToabl Hay4HOro
nuccnegoBaHns B MeToAMKe npenogaBaHus buonorun. 3agayun npenogaBaHvs GUMONOrMM B COBPEMEHHOMN
LUKone.

[MpoyHOEe M OCO3HaHHOE YCBOEHME yyaluMMUCs OCHOB Grmomnorun, nonmTexHuyeckas noaroToBka
yyawmxcs u ux npodpeccrmoHanbHas opueHTauus. Pomnb 6uonormv B OPMMPOBaHUM  HaY4YHOrO
MUWPOBO33pEeHNs ydalumxcsa. HpaBcTBeHHOe, TPyooBOe, acTeTMYeckoe BocnuTaHne ydawmxca. OCHOBHbIe
NPUHUMMBI 1 3a4a4M IKONOrMYeCcKoro obpa3oBaHns U BOCNUTaHUS.

PasBute wuHTennekTyanbHbIX CMOCOBGHOCTEN, MOrMYEecKoro MbIWMEHUS M peyn B npouecce
npenogasaHus bruonorum.

CopgepxaHue, cucTemMa W NPUHUMNBI MOCTPOEHUS Kypca Guonormm B COBPEMEHHOW LUKOSE.
Benywme nagen, onpegensiolme cogepxaHve n CTpyKTypy Kypca uonorum.

Cuctema Ouonorumyeckmx mMoHaTUA. OcobeHHOCTM pa3MelleHust yyebHoOro wmartepuana B
nporpamMmmax NIMHENHOro U CNUParbHOro (KOHLEHTPUYECKOTO TUMOB).

MoHaTve o meTogax obydeHus Guonorum, mx knaccudpmkauusi. MeToabl AMOAKTUYMECKUX WrP.
MeToauka opraHusaumm paboTbl C y4yebHukoM u gpyron ydebHom nutepatypon no 6uonoruu. [Mpo-
bnemHoe obyyeHue.

Mcuxonoro-negarornyeckoe o6ocHOBaHME BbIGopa MeTOA0B 06y4eHUS.

lMoHATME 0 MeTogUYECKNX Npuemax.

KoHTponb 1 oueHKa 3HaHWI, YMEHWI N HaBbIKOB, ydYalmxcs no 6uonormn. 3HaveHne n pyHKunn.

Cuctema cpopm npenogaBaHus Ouomnormv. YpoK - OCHOBHas d¢opma opraHusaumm yy4ebHo-
BOCnuTaTenbHoOW paboTbl No Guonoruun. Tunbl U CTPYKTYpa ypoKoB Bronoruu.

OKCKYpCUU, MECTO M 3HaYeHne nx B cucteme obydeHns Guonoruu.

OcobeHHOCTM OpraHn3aunM BHEYpoO4HOU paboTbl.

JlabopaTopHble paboThl M NpakTUYECKNE 3aHATUS.

CamocTodATenbHasa paboTa yyalmxcsa n popmbl ee NpoBeaeHus.



HomaluHsasa paboTta. BHeknaccHble popMbl paboTbl Mo Ouonorum.

MatepuanbHasi 6a3a npenogaBsaHusa Guonormu.

3apaun 1 3HaveHue Kaxaoro pasgena B cucteme Guonornyeckoro obpasoBaHusi. CogepaHue,
CTPYKTYpa 1 NPUHUMMBI NOCTPOEHUS pasgena.

8. dkonorusa ¢ ocHoBamMu NpUpPoOAONOSIb30BaHUSA

BeeneHuve. KpaTtkas ncropusi ctaHOBNEHWs COBpeMeHHON akomnoruu. [pegmeTt, copepxaHve 1
3aja4n IKOMOrmu; BOSOLMOHHbIE NMPOLECCHl; CBA3b IKONOMMU C APYrMMU AUCLUMNMHAMK; YPOBEHb pas-
BUTUS XKU3HMN.

B3anmopenctene opraHuama u cpefpl: OonpedeneHue MOHSATUS  SKOMOrmvyeckuin daktop.
Knaccndmkaumst skonormyeckmx ¢akTtopoB: pasHoobpasne opraHvM3moB; 3BPUOMOHTbI U CTEHOOMOHTDI;
rOMOMO- M MNONKUNOTEPMUYHOCTb; (POTOCUMHTE3 W XEeMOCUHTE3; TpOodUYECKMEe OTHOLLUEHUS MexXay
opraHuamamu; 3akoH MuHumyma JIbuxa, 3akoH TonepaHTHocTu LUendopaa; doTonepnoamam u
Ouronornyeckme pUTMbI; 3KONOrMYecKas KHura.

Monynsiums: onpegeneHne NoHATUSA "Guonoruyeckuii BUua" n "nonynsauun®; CBONCTBa Nonynauuy;,
YMCIMEHHOCTb W MMOTHOCTb MNONYNAUUMM W MEeToAbl UX OLEeHKW; MoroBas W BO3pacTHas CTPYKTYpbI;
BHYTPUBMAOBbIE W MEXBUOOBbIE B3aVMOOTHOLUEHMWS; POXOAEMOCTb M CMeEpTHOCTb; Omomacca u
OMoNpoayKTUBHOCTb.

BroueHosbl (coobLiecTBa): TaKCOHOMMYECKUA COCTaB M (DYHKUMOHarNbHas CTPYKTypa; Tunbl
B3aVMOOTHOLLEHNST MEXAY OpraHM3MaMmn N NX xapakTepucTvka; AuHamuka coobLuecTBa, CyKLeccus; co-
NpsKeHHas 3BONOLUS.

OKoCUCTEMBI: KOHLIEMUMA 3KOCUCTEMbI, KOMMOHEHTbI, OnpedeneHnsi; BMAOBoe pasHoobpasue;
TpohU4eckme ypoBHU; NULLEBLIE LIENM; aKonorndeckas adpekTMBHOCTb; KNMMaTnyeckas 30HanbHOCTb U
OCHOBHble TWUMbl HA3EeMHbIX 3KOCUCTEM; BOAHblE 3KOCUCTEMbl; aHTPOMOreHHoe 3BTPOdUpoBaHME
BOJOEMOB.

Bruocdepa: onpeaeneHne noHaTus; yvenne B.U. BepHaackoro o 6uocdepe n Hoocdepe; xunsoe
N KOCHOE BELLLeCTBO; rpaHuLbl 6uocdepbl; None yCTOMYMBOCTM U NOME CYLLEeCTBOBAHMWS XU3HW; CTPYKTYpa
Ourocdepbl; KpyroBopoT OMOreHHbIX 3NemMeHTOB, BOAbl, yrnepoga, as3oTa, cepbl; buoreoxumuyeckune
QYHKLMN pasHbIX rpynn opraHM3moB; HETPaANLNOHHBIE UCTOYHUKM 3HEPTUX 1 Benka.

MpupogHble pecypcbl: MOHATUE O NPUPOAE, MPUPOLHBLIX pecypcax; Knaccugukaums npUpoaHbIX
pPecypcoB; ncuepnaemble U Hemcyepnaemble; BO30OHOBMMbIE N HEBO30OHOBUMbIE; 3€MESIbHbLIE U BOAHbIE
pecypcbl; 6MonorMyeckne u MMHeparbHble Pecypchbl.

MpupoaHble 1 aHTponoreHHsle naHawadTbl: POPMblI OXpaHAEMbIX TEPPUTOPUIA; 3anoBeHUKM,
3aKas3HMKKU, HaUMOHarnbHbIE Mapku U pesepBaTbl; NPUPOAHbLIE MAMSATHUKW; peakne U ncyesarolme Buapl
pacTEHUN Y XXMBOTHBbIX; kKpacHas kHura PO n P®.

OKONornyecknin MOHUTOPUHI: MOHATUE MOHWUTOPMHrA; OLeHKa KayecTBa OKpyXalllen cpenpl;
cTaHOapThbl; aKcnepTmu3a, nacnopTmusaLms, NPorH03 U NPorHo3npoBaHue, MoAenMpoBaHme.

JIMTEPATYPA

1. Haykun o 6uonornyeckom MHoroobpasum

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

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

3. Llineeens I. Obwas mukpobuonorus. - M.: Mup, 1987. - 563 c.

4. Jlypus C., QapHenn x. O6was supyconorus. - M.: Mup, 1970.

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

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

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

8. botaHuka. AHaTtomusa u mopdonorusi pactenmn / Kypcaxos J1.M. v gp. - M, 1966

9. Tlapuboea J1.B. u dp. Huswume pacteHus. - 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 C OCHoBaMu
reobotaHuku. - M, 1994,

12. [loeenb B.A. 3oonornsa 6ecno3BoHOYHbIX. - M.: Bbicw. LK., 1981.

13. EnukmaH A.J1. TlpakTukym no 3005iorum 6ecno3BoHoYHbIX. - M.: Beicw. wk., 1969.

14. Kypc 3oonorun. T. 1: 3oonorus 6ecno3soHouyHbix / IMog pea. b.C. Matseesa, .B. MatekuHa. M.:
BbicLu. wk., 1966.

15. Kypc 3oonormn: B 2 1. T. 2: 3oonorusa no3soHouHbiX / Moa pen. 6.C. MaTtBeeBa. - M.: Bbicw. k.,
1966.

16. Haymoe H.H, Kapmauwee H.H. 3oonorus no3BoHO4YHbIX: B 2 T. - M.; Bbicw. wk., 1979.

17. Kapmawee H.H, Cokornos B.E., LLlunos U.A. lNMpakTUKym no 300510Mmn NO3BOHOYHbIX. - M.: BbiCLU. LK.,



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.

1969.

2. ®dusmonorus
lNonesoti BB. ®uanonorus pacteHnn. Yueb. - M.: Boicw. wk., 1989. 464 c.
Mancmon A., [Jssuc 1., Cammep P. )KusHb 3eneHoro pactenusa / Mep. ¢ aHr. - M.: Mup, 1983.550 c.
SAkywkuHa H.A. dnsmonorua pacteHun: Yuyeb. nocobue. 2-e u3g., nepepab. - M.: lNpoceelleHne,
1993. 351 c.
OBwmn kypc punsmonormm Yyenoseka u XUBOTHbIX: Yueb.: B 2 kH./ MNog pea. A. O. Hosgpayesa. M:
Bobicw. wk. 1991.
dusmonorusa yenoseka: Yueb nocobue: B 4 1./ lNoa pea. P. Wmuara, I. Tesca. - M.: Mup, 1985.
Okkepm P., Pandann ., Ocacmun k. dnsnonorns xmBoTHbIX. MexaHnambl 1 agantaumm: Yyeb.: B
2T1.- M.: Mup, 1991.
BopoHuH J1.. ®uamonorns BbIiCLLEN HEPBHON OesaTenbHocTU: Y4yeb. nocobue. - M.: Bbicw. wWK.,
1979.
BopoHuH J1. . dnsmnonorns BbICLLEN HEPBHOW AeATenbHOCTU: Yueb. - M, 1979.
bamyegA.C. Bbicluasa HepBHaa AesaTenbHOCTb: Yueb. - M., 1991,
Jlypusi A.P. OcHoBbl Henponcuxonorun: Yueb. — M.: U3g-so Mock. yH-Ta, 1973.
Apuyumosuy Y. . UmmyHonorua ambpuoreHesa. - M.: M3a-so 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 yutonorusa. - M.: 3g-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. - CM6.: N3p-
Bo CaHkT- NeTepObypr, yH-Ta, 1992.
3asap3uH A.A. OcHOBbI cpaBHUTENbHOW rMcTonoruu. - J1: U3g-so JleHunHrp. yH-Ta, 1985. 400 c.
MonekynsapHas 6uonorus knetku: B 5 1./ 6. Anbbepmuc, bped [., Jlbrouc k. u dp. M., 1986-1987;
2-en3n..B3T1.-M.,1994. T. 1-3.
LLlybHukosa E.A. dyHkUMOHanbHass Mopdonorus TkaHen. — M.: N3g-Bo Mock. yH-Ta, 1981. - 328 c.
Kydpswes F0.B., bepergensd b.C. OcHoBbI pagnaunoHHon 6uodumamnkm: Yueb. - M., 1982. - 302 c.
PybuH A.Bb. Bnodumsmka: Yueb.: B 2 kH. - M., 1987.
PybuH A.b. Nekuun no 6nodusmke: Y4ed. nocobme - M 1994, 160 c.
JleHuHAxep A. OcHoBbl 6uoxmmnn: B 3 1. - M.: Mup, 1985. T. 1-3.

4. F'eHeTUKa n 3BonoUUnA
UNHee-Beumowmos C.I". [eHeTuKa ¢ ocHoBaMu cenekumnun: Yuyeb. - M.: Boicw. wk., 1989.
Alna @., Katizep [Jx. CoBpeMeHHas reHeTuka - B3 17-M Mwup, 1987-1988.
AnuxaHsiH C.U., Akugpbes A.l1., HepHuH J1.C. ObLwas reHeTuka: Yueb. - M.: Boicw. wk., 1985.
Cesepyos AC. OcHoBbI Teopuu aBosnoumm. - M.: N3g-Bo Mock. yH-Ta, 1987.
LUimanbeayseu U.M. Mpobnembl AapsuHuama. - J1.: Hayka, 1987.
56nokos A.B., HOcygpos A.l. OBorntoLMOHHOE ydeHre. - M.: Bbicw. wk., 1989.

5. buonorus paaMHOXeHUsA U pa3BUTUA
Benoycoe J1.B. OcHoBbl 00Le ambpuonorun. - M.: N3a-Bo Moek yH-Ta, 1993.
l'un6bepm C. Buonorus passutusi: B 3 1. - M.: Mup, 1993. T. 1.2,3.
lonuyenkos B.A. Bruonorus passutus. - M/ N3g-8o Moek yH-Ta, 1991.

6. YenoBek
AHatomusa venoBeka: B 2 1./ 3. A. bopssik, E.A. [Jobposornbckas. B.C. Pegasos, M. P. CanuH. - M.,
1986. T. 1-2.
Mpemsukult M.A. AHaTomus yenoseka: Y4yeb - M CoB Hayka, 1950.-631c.
CuHernbHukos P.[]. ATnac aHaToMuu Yyenoseka: Yueb.: B 3 1. - M.: Meauuuna, 1978. -1981 c.
XpucaHgposa K. H., lNepesosyukoe U. . AnTpononorna - M 1991. -310 c.
PoauHckuli A.4., JlesuH M.I". OcHoBbl aHTpononornn - M 1979 -C. 341-514.

7. MeToguka npenogaBaHusa 6uonoruu
BepsunuH H.M., KopcyHckasi B.M. OOwas metoamka npenogaBaHust Ouonorun. 4-e usg. M.:
MpoceeleHne, 1983. — 383 c.
3eepes M.[]., Mazkosa A.H. Obwas meToauka npenogaeaHust ouonormn. — M.: MpoceeleHne, 1985.
-191c.



8. dkonornsa ¢ ocHoBaMu NPUPOAONONb30BaHUA
58. BueoH M., Xapnep [Ix., TayceHd K. Skonorus: ocobu, nonynauumn n coobuwectesa: B 2 7. — M: Mup,
1989.T. 1,2.
59. lunsapos A.M. nonynaumoHHas akonorud. — M.: N3g-8o Mock. YH-Ta, 1990.
60. Odym FO. Jkonorua: B 2 1. — M.: Mup, 1986.

[Mporpamma BCTYNUTENbHOrO WUCNbITAHUA B MarucTpatypy no ©Owuonorum cooTBeTCTBYeT
TpeboBaHusM  dedepanbHOro rocyaapCTBEHHOro o0Opas3oBaTenbHOro CTaHAapTa  BbICLUEro
obpaszoBaHus no HanpaeneHuto 6akanaspuaT «bruonorus».

ABTOpbI-COCTaBUTENMN:
Xanunos P.A. - pekaH 6uonornyeckoro cakynbteTta, K.6.H., 4OUEHT
Mabnbos M.M. - npeacenatens metoacoseTa akynbTeTa, 4.6.H, npodeccop
Anuea 3.M. - 3aB. kah. puranonorum pacteHmi nu Teopum 3BONOLUN, K.0.H., AOLIEHT

MaszaHaeBa J1.®. - 3aB. kacdeapon 3oo0norum n pmusmonorun, K.6.H., 4OLUEHT

MaromegoBa M.A. - 3aB. kadpegpon 6oTaHuku, 4.6.H., npodeccop



