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MporpaMmma BCTYNUTENbLHOro UCNbITaHUA ANA NOCTYNaKwLWUX B MarucTpaTypy no HanpaBrieHUto
06.04.01 Buonorus

1. Hayku o 6uonorm4yeckom MHoroobpasumu

Mukpo6uonorus

Mpeametr u 3agaun Mukpobuonorum, ee MecTo B COBpeMeHHon 6wuonormn. 3HayeHue
MUKPOOPraHn3MoB B NPUPOAHbIX NpoLeccax, BUoTexHONormm n 3gpaBooxXpaHeHnm.

Uctopus passutua mukpobuonorum. Ponb J1. lMactepa B cTaHOBREHUM MUKpoBUONoruu.
3HaveHne pabor P. Koxa, A ®nemuHra. OCHOBHble HanpaBreHWsi pasBUTUS COBPEMEHHOMN
Mukpobuonorni. MeToabl MUKPOBMONOrMYECKNX NccreoBaHU.

CucremaTtuka MukpoopraHuamoB. [lpokapuoTel M 3ykapuoTbl. Bupyckl, aybaktepum u
apxebakTepuu.

KpaTkasi xapaktepuctika rpubos, BOOOPOCIEN, NPOCTENLLMX.

Mopdonorus, cTpoeHne n pasButve MMKPOOPraHMamMoB. MUKpOCKONMYecKkMe MeToabl M3y4YeHus
MUKPOOPraHM3MOB: CBETOBas W 3MEKTPOHHas MMKpockonus. CTpoeHme, XMMUYECKUA COCTaB U PyHKLUN
OTOENbHbIX KOMMOHEHTOB KINETOK MUKPOOPraHM3MOB: CIM3NCTble 060M0YKN, Kancynbl 1 Yexnbl. XKryTuku,
NX pacnonoxeHve, opraHn3auus, MexaHn3mbl OBUXKEHUS.

KnetouyHas membpaHa, saepHbin annapaT. Pubocombl, Bakyonu. 3anacHble BewecTsa 1 gapyrue
KNEeTOYHbIE BKITHOYEHUS.

Cnocobbl  pasMHOXEHUS  MUKPOOpraHuamoB, AuddpepeHumpoBka. Luknbl passutua  wu
pasMHOXeHMe.

KynbTuBMpOBaHMe MUKpPOOpraHnaMoB. MeToabl MOMyyYeHUs YUCTbIX KyNbTyp, WX 3HA4YeHue.
MuTatenbHble cpedbl, UX cocTaB W dumanmyeckoe cocTosiHue. [loBepxHOCTHOe U rnybuHHOe
KynbTUBMPOBaHME. POCT MMKPOOPraHuM3moB, 3aKOHOMEPHOCTM pocTa 4YMCTbIX KynbTyp. KpmBas pocra,
0Cc0o6eHHOCTM OoTAENbHBbIX ha3. CUHXPOHHbIE KYNbTYpbl: CNOCOOLI NOMYYEHUS 1 3HAYEHNE.

BnusHue umanyecknx n XmMmyeckmx oakTopoB Ha MMKPOOPraHvM3mbl: paguauusi, Temneparypa.
Mcuxpodpmnel, mesodunbl n Tepmocunbl. OcMoTrdeckoe aaBneHue, ocmodunbl, ranodunsl. Cnocobbl
ocMoperynsaumm.

OTHOWeEHE MUKPOOPraHM3MoB K Kucropody: aHaspobbl um aspobbl. 3HaveHue pH gns
MWKPOOPraHn3MoB: aumaodunbl, HeMTpodunbl 1 ankanogunbsl. AHTUBNOTUKN. MyTareHsbl.

[MWTaHMe MUKPOOPraHW3MOB: TWMbl NUTaHWUS, oToTpodumsa KM XxemoTpodus; asToTpPodUa 1
xemoTpacdus; MeToTpodbl 1 aykcoTpodbl. lNMornoLweHne BelecTs knetkamu: auddysnsa n TpaHcnopT.
OHOO0- U 3K30UUTO3.

MeTtabonuam. 3SHepreTuyeckume npouecchbl M crnocobbl obecneveHust Ux sHepruen. OoTo- u
XEMOCWHTE3. XapakTepucTuka mnpoueccoB OpoxeHuss, aspobHoe ©  aHaspobHoe AblXaHue.
Mcnonb3oBaHue cBETOBON 3HepPrumn (hOTOCKMHTES).

Xapaktepuctmka OMOCMHTETMYECKMX MPOLECCOB. ACCUMMUNAUMS YIMEKUCNOTbl aBToTpodamu,
dopmanbanrnga metunotpodamu. 3HadeHne umkna TpUKapOOHOBBLIX KMCMAOT. YCBOEHME COeAVHEHMUN
asoTa. dukcauusa MONeKkynsapHOro asoTa.

Perynsauma metabonmnsma. 3HayeHve ¢EepMeHTOB B perynaumm metabonuama, akTUBHOCTb
hepMeHTOB.

MoHATMA O HacneacTBEHHOW M HeHacneACTBEHHOM U3MEHYMBOCTUM. MyTareHes (CMOHTaHHbIA U
NHAYUMpOBaHHbIN). MNonynsaumoHHas nameHdmBocTb. Cenekuns MyTaHToB. PekomMBuHaums y npokapuor:
TpaHcopmauns, TPaHCAYKUMA M KOHbloraums. nasmuabl, TpaHCNO30Hbl. Vicnonb3oBaHWe BUPYCOB U
nnasmug B reHeTUYECKON NHXEHEPUU.

3HavyeHne Un3yYeHnss MUKPOOPraHM3mMoB B Teopuu 3IBonounn. Teopun O BO3HUKHOBEHUM
3yKapuor.

Broreoxnmmnyeckas geaTenbHOCTb MUKPOOPraHM3mMoB. MUKpoopraHuambl B HAPOAHOM XO3ANCTBE
N MeguumHe.

Bupyconorus

XumMunsa BUPYCOB: GerKku, HyKMNEWHOBbIE KUCMOTbI, NUNuabl W yrneBodbl B COCTaBe BUPKOHOB.
MpocTbie 1 CNOXHbIE BAPYCBI.

OcobeHHocTn cTpykTypbl PHK n [1HK BrpycHoro nponcxoxgeHus.

CTpyKTypa BUPYCHbIX YacTuL: obLumMe NprHUMNbI, MOMeKynsapHas opraHusaumsa. CnvpanbHblie u
chepudeckme BupyCbl. CTpOEHME HEKOTOPbIX CIOXHbIX BUPYCOB (OpTO- M MapaMUKCOBUPYChI,
pabaoBupychl, PETPOBUPYCHI, BUPYC BaKUUHLI, TOraBmpychl, 6akteprodarn).

Pa3Hoobpasne cnocoboB NPOHNKHOBEHWSI BUPYCHOTO reHOMa B KNeTKy Xo3auHa. Bronornyeckas
cneunduYHOCTb; Porb NepBbix a3 MHeKUMK B OnpedeneHnun cnekTpa Xxo3ses Bupyca.

CwvHTe3 Bupyc-cneumdmyeckmx 6enkoB. Bupyc-cneumdmyeckme u  BUPYC-MHOYLUPOBAHHbIE



6enkn. OCHOBHblE CXeMbl pennukauum BUPYCOB MPU MPOAYKTUBHOW MHekunn. Cxembl pennukauum
pasnunyHbIX TUMOB BUPYCOB.

PHK-cogepxawwme Bupycobl PHK-cogepxawme bakrtepuodary; nUKOpHaBupycChl; riaBuBUPYChI;
TOraBUPYChbIl; BUPYCbl PacTeHU; BUPYChbl C AByuenoyHsiM PHK-reHomom; pabaosupychl; napammnkcoBu-
PYyCbl; OPTOMUKCOBUPYCbI, OYyHbSBMPYCbI; apeHaBupychbl, peTpoBupychl; 6aktepuodbarm T3, T7, T4;
BMPYCbI rPYMnbl OCMNbl - OCMOBaKUMOHbI; repnecBUpyChbl; afeHOBUPYCbI; BUPOrEHUS U YMEPEHHbIE BUPYChI.

Bupownabl, BUpyc renatuTa genbTa, NPUOHbI, MHTEPdEPOH.

BoTaHuka
a) Huswwue pacteHuns

KpaTkas xapakTtepucTuka BbICLUMX U HU3LIMX pacTeHnA. OCHOBHble OTAEenbl HU3LWNX PacTeHWN:
CWHe-3eneHble BOAOPOCY, KpacHble BOAOPOCNN, 3ereHble BOAOPOCNN, AnaToMOBblE BOAOPOCU, Bypble
BOZOpOCNHN, rpubsl, NUIWanHnkn. PacnpegeneHme oTAENOB Mo rpynnam: 3yKapuoTbl U MPOKapUOThI.

ABTOTPO(HLIE N rETEePOTPOdHbLIE HU3LIME pPacTeHWs M MX Pofb B MNpUMpPoO4Ee U HApPOAHOM
XO35NCTBE.

AHaTOoMUKs, MOPAONOrMsa U OCOBEHHOCTU PasMHOXEHUSA HUSLWINX pacTeHuin. [oHaTne o Tannome.
BeretaTnBHOE Gecnonoe v NofnoBoe pa3MHOXEHWE; CMeHa aaepHbix a3 1 YepegoBaHue nokoneHui Ma-
pannenvam B 3BONIOLMN pasHbIX OTAENOB BOOOPOCIEN.

[maBHeWwwne knaccbl rpuboB: OOMMLUETHI, 3UrOMULETHI, ackomuueTbl, 6a3ngmomuueTbl,
HecoBepLUeHHble rpubbl. Cnocobbl pa3mMHOXEHUS rpUbOB, LUMKIbl Pa3BUTUA N XO3NCTBEHHOE 3HaYeHue.

JnwanHukn, OBlaa xapakTepucTuka, CTPOeHne, pa3MHOXEHNe, cucTeMaTUyecKkoe MnonoXeHue
rpmboB 1 Bogopocnen, BXoAsLmMX B cOCTaB nuwarnHmnkos. Cumbunos rpnba n sBogopocnu.

6) Bbiclune pacTteHus

Obwas xapaktepuctvka BbICWKX pacTeHun. OCOBEHHOCTW XM3HM PaCTEHUN B HA3EMHbIX
ycnoBusix. TenomHasi Teopusi. Bo3HukHOBeHMe opraHoB: KopHew, cTtebns, nuctbes. Cneumanu3aums
KNeTOK 1 BO3HWKHOBEHWE TkaHeWn. [NepBuyHasa n BTopuyHas mepuctembl. Knaccudukaums TkaHen.

MoGer. Jluctopacnonoxexue, ysen n Mexaoyanue. CTpoeHne noyek, TUnbl NoYex.

Crebernb 1 ero ocHoBHble hyHKUMKN. BeTBneHve ctebnen: guxotomuyeckoe, MOHONOANANBHOE U
cumnoguanbHoe. AHaTOMMYECKOoe CTPOeHWe TUMWYHOro cTebnsi: mepBuYHas Kopa, LeHTpanbHbld Uu-
nuHap (ctena). TkaHu, ux coctaensAwwme. MHoroobpasne BHyTPEHHero CTpoeHust ctebrnen ceMeHHbIX
pacTeHun.

Crebenb OpeBecHbIX pacTeHui. CTpyKTypHble aneMeHTbl ApeBecuHbl U nyba n nx yHKUUW.
BospacTHble nameHeHus apesecuHbl 1 nyba. Metamopdo3sbl nucta. Jinctonaa n ero MexaHusmb.

BuoonsmeHeHnss nobGeros: KOpHeBWLE, CTOMOH, KnybeHb, JyKoBULA, KOMYka w  Ap.
Ocob6eHHOCTM MX PacnonoXeHUs U CTPOEHNS.

KopeHb, ero dyHkumn. Tonorpaduyeckne 30HbI KOPHA: OeNeHUs, pacTsKeHUs, MOrnoLeHns,
nposegeHus. Buabl kopHen. Tunbl KOPHEBbIX CUCTEM (CTepkHeBasi, moukoBaTasi). KopeHb rnasHbIN,
BokoBble 1 NpugaToyHble. [lononHuTenNbHbIE MYHKLMU 1 MeTaMopO3bl KOPHEN.

PasmHOXeHVe BbICLUMX pacTeHun: BereTatuBHoe W 6Hecnonoe, MonoBOe BOCMNPOU3BEAEHNUE.
BeretaTvBHOE pasMHOXeHUE pacTeHUIN: KOPHEBMULLAMU, YepeHKaMu, MOPOCIbIo, KIyOHAMMK, nyKkoBuLamu,
BbIBOAKOBLIMW MOYKaMW.

Becnonoe pa3vHoxeHue. CnopoobpasoBaHue y BbICLLUNX PaCTEHUA.

[MonoBoe pa3mHOXeHue: OCOBEHHOCTM MOMIOBOro npouecca Y BbICLWUMX PacTEeHUN, CTpoeHue
MOSIOBbIX OPraHoB (aHTEPUANEB U apXEeroHNeB) U ramer.

YepenoBaHne sgepHbix da3s y BbICWUMX pacTEHU U ero 3skonormyeckas oOyCnOBMEHHOCTb.
lNoHaTne o rametopute u cnopodute. [Be NUHUM IBONIOLMOHHOIO PasBUTUSA BbICLUNX PaCTEHUN C
npeobnagaHnem rametoduTa n cnopoduTa.

r) CucremaTtuka pacteHun

Otpgen MoxoBUAHble

Obuwas XapakTtepucTuka, XWU3HEHHbIN Uukn. [eneHne Ha Knaccbl: aHTOLEpOTOBbIE,
NneyYeHoYHUKN, nnuctoctTebenbHble Mxu. O6LWas xapakTepucTuka knacco, Mopdonorusi, ocobeHHoCTH
pasMHOXeHUS1 MXOB. [lpoucxoxaeHne MoxoobpasHbiX. JKOoMorus, pacnpocTpaHeHue, 3HadeHue B
HapO4HOM XO35INCTBE.

Otaen ncunodwutoBupHblie (PuHnoduthl). O6asa xapakTepucTuka M aHaTOMUS OCHOBHBIX
npeacraBuTenen: pUHNMHa, XOpHEOMUTOHA, KYKCOHUUN. XKN3HEHHbIV LIKKI.

Otmen ncunotoBugHble. CTpoeHne cnopodwmta UM rametodputa. CxoactBo €
ncnnoUTOBUOHLIMMU.

Otpen nnayHoBugHble. O6uwasa xapakrepuctuka. KXusHeHHbI Umkn. [NponcxoxgeHre nucrta.
OcobeHHOCTM  cTpoeHus:  cTtebenb, MpoBoAswWas cuctema, JUCTbH;  PaBHOCMOPOBOCTb U
pa3HOCMOPOBOCTb, MNOSIOBOE MOKoNeHne. Nckonaemble NrayHOBUAHbIE, 3HAYEHME UX U3YYEHMS.

OTtpen xBoweBugHble. Obwasa xapaktepuctmka. XXU3HEHHbIN LKKI, OCOBEHHOCTUM CTPOeHUs



cnopocputa. NameTodhuT. Vickonaemble npeactaBuTeniv, 3Ha4yeHne nx n3ydeHnsa B ounoreHnu.

Otaen nanopoTHukoBuaHble. Obwasa xapaktepuctmka. KU3HeHHbI uukn. KpynmHONMUCTHOCTb,
npoucxoxgeHue nucta. CnopoduTt n rametToduT. Tunbl CTENLI.

KpaTtkass xapaktepucTtvka nanopoTHukoB. CTpoeHus crnopodutoB U rameTtoduTtoB. BogHbie
NanopoTHWKK: canbBWHMA U Mapcunug. PasHocnopoBocTb. CTpoeHue crnopokapnves. [fametodur.
3HaveHne CoBpEMEHHbIX ManopoTHUKOB B MPUPOAE.

OTmen cemeHHble nanopoTHuUkM. O6wWasa xapakTepuctuka. BosHukHOBeHWe cemszadaTka u
cemeHUn. 3HavyeHve CeMeHN A58 3BOMOLMN HAa3eMHbIX pacTeHUN.

OTgen ronocemeHHble. Obwasa xapaktepucTuka. Ku3HeHHbI umkn. PasgeneHne Ha knaccel:
CaroBHMKOBblE, 0BOMOYKOCEMEHHbIE, TMHKIOBbIE, LWMWIKOHOCHbIe. ObLas xapakTtepucTvka OTAembHbIX
KmaccoB, Mx Mopdponormyeckne ocobeHHOCTH, TUNWYHbIE MpeacTaBuUTENW, CTPOEHWE BEereTaTtuBHbIX U
reHepaTuBHbIX OpraHoB. Mickonaemsble npeacTaBuTeny. 3HayeHne roriocemMeHHbIX B NPUPoAe U HapOAHOM
XO351CTBe.

OTtaen nokpbiToceMeHHble. OOLWas xapakTepuctuka, pasHoobpasve BHYTPEHHUX ¢opM W
obLero cTpoeHus.

CtpoeHve uBeTka, pasHoobpasve cTpoeHus aHgpoues. [wuHeuen. [lectnk. Anokapnus,
ueHokapnusi. MNMonoxeHus 3aBsA3n B uBeTke. CTpoeHne cemsasadaTtka. ObpaszoBaHne Merocrnop CTpoeHue
XeHckoro rametodwmta. [IBonHOoe onnopgoTBopeHue. PasBuTne cemeHun. CTpoeHue cemsH. Passutue
nnoga. OCHOBHble TWMNbl NMOAOB: arnokapnuu, CUHKapnuu, napakapnuu, nusvkapnuu. MHoroobpasuve
nnogoB M cemsaH. Teopus mpovcxoxaeHusa uBeTka. CouBeTusi, MX OCHOBHble Tunbl. Hanpasnexus
3BOJTIOLNN COLBETUMN.

Pa3Bu1TME NOKPLITOCEMEHHbIX Ha KIacchl.

Knacc gBynonbHble. O6was xapaktepuctuka. Mopdornormyeckne ocoGeHHOCTM BereTaTUBHbIX
opraHoB ¥ LBeTKa.

Knacc opgHoponbHble. [lpusHakM Knacca B CTPOEHWMM BereTaTUBHbLIX OPraHoB W LiBETKa
MpoucxoxaeHne OOHOAONbHLIX, CTpoeHne cemMeHu. OCHOBHble HamnpaBneHus 3BOMIOLUUU U [MNaBHbIE
NOPAOKN NOKPLITOCEMEHHbIX.

XKNU3HEHHBIN  LUMKN  MOKPLITOCEMEHHBLIX  PacTeHWid, 3HaYeHWe MOKPbITOCEMEHHbIX AN
YyernoseyecTBa.

MoHsATUE 0 pacTUTENbHbIX COOGLLIECTBAX.

3oonorus
MonoXxeHnst uapcTBa XMBOTHLIX B MUpe XMBoro. MHorooGpasne XMBOTHbIX: OOHOKMETOYHbIE,
MHOFOKNEeTOYHblE, 6ECMNO3BOHOYHbLIE, XOPAOBLIE.
InckpeTHOCTb MHOrooGpasns XUBOTHbLIX; peanbHOCTb TAKCOHOB: TWM, Knacc, oTpsia, CEMENCTBO,
poA, Bug. CnaraemMble 300510rMK: MOpdOnorisi, OHTOreHe3, XKM3HEHHbIN LIMKI, 3KONOrusi, CTPYKTYpa Buaa.

a) 3oonormsa 6ecno3BOHOYHbIX

OgHoOKIEeTOYHbIe XMBOTHbIe. [lonoOXeHWe OOHOKMNETOYHbIX B OOWen cucteme XUBOTO.
CucremaTuka NpocTeNLUNX, CTPOEHUE, PA3MHOXEHUE, XKUSHEHHbIN LK. IMOpPMOHAarbHbIE NacThbl.

YKnsHeHHble OpMbI KMBOTHbIX: CBOBOAHOXUBYLLME, CUMOUOTMYeckme dopMmel. [lpouecchl
pa3MHOXEHUS, NX YepeLoBaHMe.

Tun Ty6ku. OOpa3 Xu3HW, pacnpocTpaHeHwe, BO3pacT, konuyecTtBo BuaoB. O6Wwmn nnaH
ctpoeHust. OcobeHHOCTN aMOpuoreHesa, pa3MHOXEHWE, MUTaHWe, KIETOYHbIA YPOBEHb OpraHu3auuu
rybok. Ponb B 6uocdepe.

Tun KuweyHononocTHble. OOWMIN NnaH CTPOEHWUs: paguarnbHas CUMMMETPUS, ABYCITONMHOCTb,
mesornes. O6pas Xn3Hu, 0COBEHHOCTN OPraHN3aLUN U XKU3HEHHbBIE LIMKIbl OAMHOYHBIX U KOFNIOHUATbHBbIX.
Mpouecchbl NuTaHus, BblaeneHus, AbixaHusa. KonnyectBo BMOOB M 3HaveHue B Ouocdepe. TkaHeBon
YPOBEHb OpraHusaumn.

Tun lpeGHeBMKU. OOWMN nnaH cTpoeHus. [pebHble nNacTuUHKW, wWynanbua CTPpyKTypa M
dyHKUMKM abopanbHoro opraHa. O6pas »xwu3Hu. Ponb B Buocdepe. YpoBeHb opraHusaumMm M cBa3b C
Opyrumum Tunamu.

Tun Mnockne 4vepBu. O6GLWMe YepTbl opraHusauuun: opma Tena, napeHxuma. OcobeHHOCTH
NUTaHWs, BblAENEHUs, ObIXaHUsA CBOOOOHO XMBYLLMX U NapasnTMYECKUX Mrocknx Yyepsen. O6LWme vepThl
opraHu3aummM napasvTUYECKUX >KUBOTHbIX. JKM3HEHHbIE UMKNbI MEYEHOYHOW [BYYCTKM, 3XMHOKKA,
CONMUTEpPOB, NEHTeLa LWMPOKOro. AMOpUoreHes 1 pereHepaums y Typbennspui.

Tun HemepTuHbl. O6pas XM3HWM M OCHOBHbIE YePThl OpraHn3aLmmn, 0COOEHHOCTM OHTOreHe3a.

Tun Kpyrnble yepBu. OGpa3s Xu3HM M OpraHn3auus CBOOGOOHOXMBYLUMX W MaAPasvTUHECKUX
HemaTtog. OcoBEeHHOCTN CTPOEHNST Ky TUKYMbl, KOXXHO-MbILLEYHOTO MELUKa, MULLEBapUTENbHON U Bblaenu-
TENbHOW CMCTEM U X 3HAYEHME B Nepexoae K napasmtuamy. IMOprMoreHes, XXM3HEHHbIN LMK ackapuabl.
Knacchbl BptoxopecHnyHbIx, KonoBpaTkm ux 4epTbl CTPOEHUSA 1 06pas XU3HMW.

Tun Konbuyatble 4YepBU. KOXHO-MbILLEYHbIA  MELIOK, BTOPUYHAA MNOMOCTb  Tena,



nuweBaputeneHasa cuctema. CTpoeHue BHYTpPEHHUX opraHoB. OpraHbl OBWXKEHUS. PasMHoOxeHue u
ambpuoHanbHoe,  nuYMHOYHOe  passBuTme.  OcobeHHOCTM  OpraHM3aumMmM  MHOFOLLETMHKOBBIX,
ManoLLEeTUHKOBbLIX, MMABOK, 0Bpas XXM3HW NpeacTaBUTenen 3Tnx Knaccos, 3HaveHne B brocdepe.

Tun  YneHuctoHorme. Knaccol Tuna: PakoobpasHble, MHOroOHOXkW. Hacekomble.
MaykoobpasHble. Ob6LmMe 4YepTbl OpraHM3aumMM TUna: XMTUHOBLIE MOKPOBbLI, FPYMMbl OTAENbHbIX MbILL,
MUKCOLENb, reTePOHOMHas MeTaMepus U TarMbl Tena, YNeHUCTOCTb HOM U UX MHOTOOYHKLNOHANbHOCTb.
CBoeobpasne B Krnaccax Tvna CTPOEHUst U PYHKLUN MULLLEBAPUTENBHON, ObIXxaTenbHOW, KPOBEHOCHON U
BbIOENUTENbHON CUCTEM, OpraHoB ABWXeHusi. OcobeHHOCTM amMOpuoreHesa M JIMYMHOYHOrO 3Tana
OoHTOreHesa. Ponb B Guocdtepe npepcraButenent krnaccoB. OunoreHeTU4eckne CBA3WM KAccoB Tuna
YNIEHVUCTOHOIMX N KOMNbYaTblX YepBEW.

Tun Monntockn. Knaccbl Tvna: bptoxoHorne, [MaHumpHble, [BycTBOp4YaTtble, [0noBoHorue.
MoHonnakocopbl. O6Wme 4YepTbl OpraHvM3aumy Tuna: oTAenbl Terna, MaHTUS W pPakoBWHA, OpraHbl
MaHTMNHOW MOMNOCTW, crneabl meTamepun. BTopmyHas nonoctb, Mo4Yku. OMOpUOHanbLHOE pasBuTME U
MHoroobpasue copm Trna. Obpas xu3Hu n ponb B buocepe npegcraBmuTenem Knaccos.

Tun WUrnokoxwue. OCHOBHble 4epTbl TUMNA: 3HTEpOLEnbHasa 3aknagka Me3o4epMbl, pasBuTue
uernoma, Me3ogepMuMYecKnin ckenet, opMupoBaHme HepBHON cucteMbl. OCOBEHHOCTM TUNA; ANEMEHTbI
pagvanbHOM CUMMETPUM, OCEBOW KOMIMIEKC, CTPYKTypa ckeneTa, ambynakpanbHas cuctema,
nueBapuTensHasa n HepBHasa cuctema.

OcHoBHble 4epTbl npeacTtaButenen knaccos: Kapnomgew, Mopckue nunumn, Mopckue 3Be3gpl,
Mopckue exun. Ocpurypbl. PunoreHns, obpas XnsHu 1 ponb B Grocdepe.

Mpobnembl dwunoreHnn Oecno3BOHOYHBIX. TeopuM MNPOUCXOXAEHUS  OAHOKMNETOYHbIX W
MHOFOKINETOYHbIX XUBOTHbIX. ®unoreHeTudeckme cBA3M TunoB. Knaccudwukaumst TMNOB MO nNnaHy
CTPOEHUS.

6) 3oonorusi NO3BOHO4YHbIX

O6Lwasn xapakTepucTuKa Tvna xopaoBbiX. [TonoxeHne Tuna xopAoBbIX B CUCTEME XKMBOTHOMO
uapctea. CesaAsb ¢ Apyrumu Tunamu. bunatepanbHas cummeTpus, BTopudHasa nonoctb Tena. Cucrtema
TUNa XopAoBbIX; NOATUMbI.

TeopeTnyeckoe 1 NpakTU4eckoe 3HaYeHne U3y4yeHnss XopaoBbIX.

MoatTun 060MnOYHUKKM (NMUuMHKoxopAoBble). OCHOBHble 4YepTbl OuomnorMM u CTPOeHWs
o6ono4yHukoB Ha npumepe acumaun. TyHuka. [uweBaputenbHas cuctema. CTpoeHue cepaua;
He3aMkHyTas KpoBeHocHasd cuctema. OcoBGeHHOCTM HepBHOM cucTembl. Pa3mHoxeHue n passButue;
MeTamopd 03, CTPOEHNE FINUNHKN.

Knaccbl acumaun, canbn, anneHAnKynapuyn.

MecTo 060M104YHUKOB B CUCTEME XOPAOBbIX.

MoaTtun 6ecuyepenHble. Xapakrepuctmka nogtuna. OcHoBHble YepTbl 6uonormm. OcobeHHOCTH
opraHm3aumm. CTpoeHne 1 OyHKLMM OCHOBHbLIX CUCTEM OPraHOB: MMOXOPAAribHbIA KOMMNIEKC, N1LeBapu-
TenbHas cucTema, gblxaHme n kposoobpalleHue, LeHTparnbHas HepBHas cuctema.

PasmHoxeHve n passutne. PopMmpoBaHMe 3apoabllLeBbIX JIMCTKOB: 06pas3oBaHME OCHOBHbIX
cuctem opraHoB. CTpoeHMe NNYNHKK.

MecTo GecuyepenHbIx B cUCTEME W IBOMIOLNM XOPAOBbIX.

MoaTun no3soHo4Hble. ObLlasi xapakrepncTuka NoaTuna, NPUHLMNGI OpraHn3aunm OCHOBHbIX
Mopdo-yHKUMOHANbHBIX cucTeM.  [leneHve noAaTUNA Ha KNacCbl, HETaKCOHOMMYECKWe rpynnbl;
aHaMHWUM 1 aMHWUOTbIl, MONKUNIOTEPMHbBIE Y TOMOMOTEPMHbIE.

BoaHble NO3BOHOYHbIE: KPYIMOPOThie, XPsLeBble PbiObl, KOCTHbIE pbIObl. MpucnocobneHne k
BOAHOMY 06pa3y *un3Hu. MNprHUMNbI CTPOEHNSA BUCLepanbHOro ckeneta.

CTtpoeHne 1 yHKUMM OpraHoB BOAHOIO AbixaHus. CTpoeHne u yHKUMU KPOBEHOCHOW,
BblAenuTensHon n nonoson cucteM. OcobeHHOCTN BOAHO-coneBoro obmeHa. PasmHoxeHve 1 passutue
BOAHbIX MO3BOHOYHbIX.

[dnarHocTnyeckme xapakTepmMCcTUKM KNaccoB KPYrnopoTbiX, XPSALLEBbIX Pblb 1 KOCTHBIX pbib.

Bbixo4 No3BOHOYHBLIX Ha cylly; amdubun. MNponcxoxaeHne HaseMHbIX XMBOTHbIX. Hagknaccel
pbI6 1 YETBEPOHOTUX.

MpeobpasoBaHus MOPOQYHKUMOHANbHBIX CUCTEM, oOnpedensiowme npucnocobneHns K
HaseMHOMYy o6pa3sy M3HW. XapakTepucTuka OMoOpHO-ABUraTenbHOn cuctembl. CTpoeHMe OpraHoB
BO3AYLLUHOIO AblxaHusi, 0COOEHHOCTN CUCTEeMbl KpoBoOOpalLleHus: cepaue u cocyabl 60mbLoro Manoro
Kpyra kpoBoobpalueHus.

AMpUOMN KakK NepBMYHOBOAHbIE MO3BOHOYHbIE (AaHAMHWM): TUM PasMHOXEHWUS W PasBUTUS:
XapakTtep BOAHOro obmeHa, NPUHLUMN CTPOEHUSA 1 (DYHKLMIA BblAENUTENBHON CUCTEMBI.

Ha3eMHble NO3BOHOYHbIE (AMHMOTBI): MPECMbIKAIOLLMECSH, NTULBI U MIEKONuTaLwume.

CpaBHuTEnbHas xapaktepucTuka aHamMHum u  amHuoT. OcobeHHOCTW penTunuin, NTIL K
MITEKONUTAIOLLMX, KaK MEepPBMYHOHA3EMHbIX MO3BOHOYHBLIX: PA3MHOXEHWE W pa3BuUTUE (CTpoeHMe anua,
OTCYTCTBME  NUYMHKM, opmMupoBaHMe  3apofpbieBbix obonodek, pas3BuTMe 3apogpiwa vy
MITEKONUTAIOLLMX); CTPOEHNE U (DYHKUUM KOXHbIX MOKPOBOB; MEpPecTporka BblAenUTEerbHOM CUCTEMbI U



BOAHO-CONeBoro obmeHa B Ha3eMHON cpee.

OBoniouns CTpoeHns N PYHKUMI ckeneTa, ObIXaTenbHON N KPOBEHOCHOW CUCTEMbI B pady Tpex
knaccos amHWOT. lNpucnocobnexue NTuy K nonery.

MoBbileHNe ypoBHA MeTabonuama aMHUOT: BO3HWKHOBEHWE romoroTepmuun. LleHTpanbHas
HepBHas CUCTEMA; OCHOBHbIE dTarbl CTPOEHWUS U 3BOMOLUMU CMIMHHOIO U FOMIOBHOrO Mo3ra B psiy MO3BO-
HouHbIX. Ponb LUHC B perynsumm cyHKUWA; CBA3b C rOpMOHanNbHOW cucTeMon. CroxHble ¢opMbl
noBeAeHus.

[warHoctnyeckas XapaKTepPUCTUKa KrtaCcCcoB NpecCMbIKakolWnxcq, Nty n Mmriekonmntarunx. MecTto
YyeJioBeKka B cucrteme no3BOHOYHbIX.

2. dDusmnonorus

a) dusuonorusa pacTeHUn

dusnonorns pacteHnn - Hayka 06 opraHusaumm n KoopauHaumm YHKUMOHANbHbIX CUCTEM
pacteHuin. Cneumndumka 3eneHblx pacteHni. KocMmyeckas porb 3eneHoro pacteHus. [nasHble npobnemsi
COBpPEMEHHON PUTOGPUINONOTNN.

OCHOBHbIE CTPYKTYpHbIE 3MEMEHTbI 3YKapuoTUYECKON KNeTkn. PUsmMKo-xMMmyeckue CBOWCTBA
npoTonna3mbl. PerynaTopHble CUCTEMBI KIETKU.

CTpykTypHass  opraHu3aums  OTOCMHTETMYeckoro amnnapata. [IMrMeHTHble  CUCTEMBI.
doTtodusnyeckme un oToxummyeckne npoueccbl. CUcTeMbl (POTOOKUCHEHWST BOAbl W BblOENEHWS
kncnopoga. Lnkn KaneeuHa. ®otogbixaHue. Linkn Xatya-Cnenika-Kapnunoea. CAM-Tun metabonmsma.

Katanutuyeckne cuctembl  AbixaHusi.  OCHOBHble  NyTWM  OUCCMMUIIAUMM  YITI€BOOOB.
OxkucnurtensHoe n cybetpaTtHoe hocopunmpoBarme. 3TL, MuToxoHapW.

Ceoncrtea Boabl U ee coctosiHMe B kKreTke. OCHOBHble 3aKOHOMEPHOCTU MOIMOLWEHUS BOAbl
knetkon. MexaHuam OnKHEro u panbHero nepeaBwkeHns BoAdbl MO pacTeHuto. TpaHcnupaums,
3Ha4YeHMEe N MeXaHMU3Mbl. DKONOrMs BOAOOOMeEHa.

Knaccudpmkauusa anemeHTOB MUHEpanbHOro nNUTaHWs pacTeHUMrW M MexaHW3Mbl MOrnoLleHust
BelwecTB knetkon. lMyTM ¥ mexaHu3Mbl TpaHcnopTa BewecTB MO pacTeHuo. buoxmmudeckas wu
dmsmonormyeckass poflb  OCHOBHBLIX 3fIEMEHTOB MUWHEparbHOro nutaHus. [luTatenbHble CMecu.
®ProsMHbIV TPAHCMOPT: POPMbI BELLECTB, MEXAHWU3M, PErYNSALMS.

MoHaTna "poct" n "passutme". KneTtoyHble OCHOBLI poCTa pacTeHuin. [opMoHanbHasa cuctema
perynsauum yHKUMIN pacTeHusi. PocToBble M TypropHble ABWXeHUs. PUTOXpOMHAs U KpUNTOXPOMHas
CUCTEMBbI perynaumnm pocta u passutmsa pacteHun. OCHOBHbIE aTanbl OHToreHesa. [lokon y pacteHun, ero
UMbl U 3Ha4YeHne. PoTonepmnoamam. KynbTypa M3onmpoBaHHbIX TKAHEN N OpraHoB.

O6wme npvHUMNbI adanTUBHBIX pPeakuMi pacTeHUM Ha 3SKonormdeckmi crtpecc. Peakuus
pacTeHU Ha OencTBuE HebnaronpuaTHbIX bakTopoB (Temnepartypa, 3acyxa, M3ObITOYHOE coaepXaHue
conen B noyee 1 gp.).

06) Pusnonorusa YenoBeka v XXUBOTHbIX

BBepeHue. [pegmetr dumanonormm B cucteme Ouonormdeckux auvcumnnuH. OTkpbiTve B.
lapBeeM 3aMKHYTOro kpyra kpooobpalieHus u P. Oekaptom - pecnekca. Pons M. CeyeHoBa, ®.B.
OBcsHHUKOBa, A. O. KoBaneBckoro B CTaHOBINEHMW 3KCNEPUMEHTarnbHOM dusmornorn. 3HavyeHne pabot
W.IMN. Naenosa, H.E. BeBegeHckoro, H.A. Mucnasckoro, A.®. Camolinosa.

®dusnonorua Bo3dyaAuMbIX TKaHeW. MeMOpaHHbIN noTeHuman n ero permctpaums. NoteHuyunan
OEVCTBUSI N UOHHBIA MEXaHWU3M ero BO3HMKHOBEHMS!, MOHHbIE KaHarbl, 3aBUCUMOCTb HAaTPUEBOW U Kanue-
BOW MNpPOHULAEMOCTM MeMOpaHbl OT YpPOBHA MeMOpaHHOro noTeHumana. 3akoHbl pasgpakeHus.
MexaHn3mbl NpoBeaeHnst BO3byxaeHus.

O6wan du3monorns MbIWEYHOW CUCTEMBbI. [€OpUN  MbILEYHOTO  COKpaLLeHus.
M3omeTpmyeckoe U U30TOHUYECKOoe CcokpaweHne. OOMHOYHOE COKpalleHue, TeTaHyc. HepsHo-
MbILLEYHbIN CMHAMC: OCOBEHHOCTU ero MOPONOrMYECKON CTPYKTYPbI.

O6wasn cdumsmonorus HepBHOoM cUcTeMbl. OCHOBHbIE CTPYKTYPHO-(PYHKLMOHAMNbHbLIE 3NEMEHThI
HepBHOW cucTeMbl. TopmoxeHue. lNMpecnHanTuyeckoe M MOCTCUHANTUYECKOe TOPMOXEHUEe, UX (PYyHK-
UnoHanbHas ponb. [NoHATME 0 pednekce 1 pedrekTopHoun ayre.

®dusnonorua LeHTpanbHOW HepBHOW cucteMbl. CnuvHHOM Mmo3r. [lpoBogsuias dyHKLMS
CMUHHOIO MO3ra: KOMUCCYparbHbIE, MEXCETMEHTHbIE N CMUHHO-LiepebpanbHble nposoadwme nytn. Ped-
nekTopHasa yHKLUUSA CMUHHOIMO MO3ra Y4yacTue npoAoSyiroBaToOro Mosra, Mo3xe4yka U CpedHero Moara B
perynsuum ToHyca Mmblwl,. JeuepebpaunoHHas purngHocTb. KoopauHaums cobCTBEHHO ABUraTenbHoOn
aktmBHoCTU. Jlumbuueckas cuctema Mo3ra, ee QyHKumMM. Jlumbuyeckas cuctemMa u  3aMouumM,
aMouMoHanbHas namsatb. BereTatMBHas HepBHasaA cucTema, €e pofb B MNoggep)XaHum romeocrasa.
OcHoBbI (hranonormmn kopbl BonbLUNX NonyLwapun.

OHAOOKpMHHaAA cucTema. JOHOOKPUHHASA CUCTEMa W ee perynsatopHble  (bu3nonornvyeckme



dyHKUMK. MNMoHATHE "BHYTPEHHASA cekpeuns” u "ropMoH". [naBHble 3HOOKPUHHbIE Xenesbl MO3BOHOUHbIX U
CeKkpeTupyemble MMM FOPMOHbI: FOHaAbl U NOMOBbLIE FOPMOHBI.

KpoBb 1 numda. OcHoBHble yHKUMN KpOBU. POPMEHHLIE ANIEMEHTbLI KPOBU U UX (DYHKUUN.
CeepTbiBaHUe KpOBW U €ro ponb B romeocTase. 3almTHas PyHKUMS KPOBM N IMMAATUHECKON CUCTEMBI.
"pynnel kpoBu. Pesyc-dakTtop.

KpoBoo6GpauieHue. Bonbluoi 1 manbivi Kpyr kpoBoobpalueHus. [IuHaMmmka cepaeyqHoro umkna:
OCHOBHbIe ¢hasbl, AaBreHMe B MOMNOCTAX cepALa v aopTe, KrnanaHHbIN annapaT, TOHbl cepaua. ABTomaTus
cepoua u ero npupoga. KopoHapHele cocyabl M 0COBEHHOCTU KPOBOCHaOXEHWsi CepAeYHON MbILLLbI.
CkopocTb KpoBOTOKa. PakTophkl, CNOCOOCTBYIOLLME OBMXXEHUIO KPOBU MO BEHaM. ApTepuanbHoe JaBreHne
N ero perynaums.

®dusnonorusa AbixaHUA. OBOMOLUMS TUMOB AblxaHus. JleroyHoe ApixaHue. BHyTpunnespanbHoe
OaBrneHne U ero 3HayeHne Ana AblxaHuss Ku - kpoBooOpaweHus. OcobeHHOCTM  NerodHoro
KpoBooGpalLeHus. [epeHoC ra3oB KpOBbHO.

BbigenutenbHasa cuctema. oyku, Ux cTpoeHue u BbigenutenbHas yHKums. FopmMoHanbHas
perynsauus no4eyHon pyHKUMM 1 BOAHO-COMNEBOr0 PaBHOBECUS.

dusnonorus nuweBapeHUs. XapakTepuctnka cucTembl nuueBapeHus. MeToabl U3ydeHus.
OnepaTtuBHo-xupyprudeckmmn metoq W. I. MNasnosa. MNMuiwesaputenbHble hepmeHTbl. CroHHbIE Xenesbl.
MexaHuam BblAeneHus  XKenydo4yHOro coka: CrOXHO-pedriekTopHas U rymopanbHas  @asbl.
MuwesapeHre B ABeHaaLaTMNEpPCTHON kuwke. [NeveHb. Ponb xenuu B nuwesapeHuu. lNuesapeHve B
KuweyHuke. BcacbiBaHne Bogpl, CONEN, MPoayKTOB NepeBapuBaHnsi 6eNKoB, yrneBoOaOB, XMUPOB.

®dusnonorus obmeHa BewecTB U 3Heprun. OOMeH BeLLeCTB M 3HEpPrun Kak obsasaTtenbHoe
YCINOBME XM3HW. Tunbl oOMeHa: a3oTUCTbIN, YINMEeBOAHbIA, NMMNUAHbINA, BroaHepreTuyeckun, obmeH BoAbI,
HaTpus U Kanus, kanbumst u gocgopa. OCHOBHOM 0OMEH.

Tepmoperynaums. [loHATME O rOMOMOTEPMUM U MOMKMNOTepMuU. UN3oTepmunsa: LieHTpanbHble
MeXaHN3Mbl XMMUYECKOW U (DU3NYECKON TepMoperynauuu.

®dusnonorus CeHCopHbIX cuctem. [loHATME O peuenTopax, opraHax 4yBCTB, aHanu3aTopax.
CeHcopHble cuctembl. Agantaums peuentopoB. KoxHble peuenTopbl: TakTuibHble, TemnepaTypHble, 60-
neBsble, MbILEYHO-CyCTaBHas peuenuus (nponpuopeuenuus). BkycoBble n 06oHATENbLHbIE peLenTopsl.
OpraH cnyxa, ero cTpoeHve u yHkums. [nas, ero ctpoeHne n yHkums. AKkomogaums rnasa, 3padok.
Teopus uBeToowyuwleHns. KopkoBoe npeacTtaBUMTENbCTBO peLenTopHbiX cuctem. [oHatve o6
aHanusartope.

dusnonorus BbiClieM HepBHOM AeATenbHocTU. [lpegmeTr u mMeTod OU3MONOTMM BbICLLEN
HepBHOWN OeATENbHOCTM U noBefeHus. [NoHsaTue o BpoxaeHHom (b6e3ycnoBHoMm) pedpnekce. Jlokanusaums
6e3ycnoBHbIx pednekcoB B LIHC (ueHTpbl ronoga, HacbieHUsl, Xaxabl, arpeccun, sipoctm v T.4.).
VIHCTUHKT. YCNOBHLIN pedriekc kak YHUBEpCarbHbIA MPUCNOCOOUTENbHBIA MEXaHU3M B XXUBOTHOM MUpE.
dusnonornyeckas ocHoBa M npaBuna BblpaboTkM yCnoBHbIX pednekcoB. Knaccndukaumsa yCnoBHbIX
pecnekcoB. TopMOXeHME YCMOBHbIX pecdrnekcoB, ero Buabl. Jlokanusaumss QyHKUUN B KOpe GOonbLUMX
nonywapui. Teopus cHa. bogpcTtBoBaHue u peTukyndpHasd dopmaums crtBona Mosra, ¢asbl CHa:
MeOIeHHOBOMHOBBIN COH, NapagokcanbHbll COH. Yuenune W.IN. lMaBnoBa o6 aHanusatopax. Twunbl
BbICLLEN HEPBHOW OEATENBHOCTM YenoBeKa M XUBOTHbIX, UX U3NONOrnyeckas xapakTepuctuka. YyeHme
W.MN. MNaBnoBa 0 nepBor N BTOPOWN CUrHarnbHbIX cCUCTEMaXxX. ArNeMeHTapHasa paccyovHas AesaTeNnbHOCTb
XMBOTHbIX, €€ onpeaerneHne n MeToabl NccregoBaHms.

UMmmyHonorus

MpeomeT u 3agaun uMMMyHomnorun. [MoHATME 006 MMMyHUTETE, Kak cucTeme 3awuTbl OT
MUKPOOPraHM3MoB, COOCTBEHHbIX [AedeKkTHbIXx 60enkoB u  kneTok. Cneunduyveckmin  MMMYHUTET.
Hecneundudecknin UMMyHUTET. [NprMoOBPETEHHBLIN UMMYHUTET.

OCOBEHHOCTM WMMMYHHOM CUCTEMbI MO3BOHOYHBIX XXMBOTHbIX. LleHTpanbHble numdounaHble
opraHbl: Tumyc, bypca ®abpuunyca, KOCTHbI MO3r. [lepudepnyeckne nNUMAPONOHbIE OpraHbl:
numdaTnyeckne yanbl, ceneseHka, KpoBb U T. 4.

lMpupoga aHTUreHoB, WX pPasHOBUAHOCTU. AHTUreHHasd [JdeTepMUHaHTa, 3nuToM, ranTeH.
BaneHTHOCTb aHTureHa. CBoncTBa, Mpucylme aHTUreHam: YyXXepogHOCTb, WMMYHOreHHOCTb,
cneumpu4HOCTb.

Mpupopa aHTUTEn. Peakums cneuudmyeckoro B3aMmopencTBus aHtTuten. MonekynspHas
CTPYKTYypa aHTuTen. PasHoBugHoctu aHtuTen: Ig A, Ig M, Ig G, Ig E, 1g D.

Obuwasn xapaktepuctuka T- n B-numdouutoB. Bsammopenctene T- n B-numdounTtoB wu
Makpodaros B MMMYyHHOM OTBETE.

Annepruyeckas peakums HemeaneHHoro Tuna. M'mnepyyBCTBUTENBHOCTL 3aMeNeHHOro Tuna.

VMMmyHomnorndeckass TorepaHTHOCTb. MMMyHonornyeckasa namsatb. [MoHATME O mexaHu3max
rMMCTOCOBMECTUMOCTU.  [pynnbl  KPOBM  4eroBeka. [NaBHble  aHTUreHbl  MCTOCOBMECTUMOCTW.
TpaHcnnaHTauMoHHbIN UMMYHUTET.

3. Buonorusa kKnetTku



Muctonorusa

Knaccudmkaumsa TkaHe Ha OCHOBE WX CTPOEHUs, OYHKLWUA, OHTOreHe3a W SBOOLMOHHOMO
pasBuTUS.

O6wwan xapaktepumcTika 1 knaccudmkaLmsa anuTenues.

OO6Las xapakTepucTika, CTPoeHMe N OYHKLUMK TKaHEW BHYTPEHHEN cpeapl.

KpoBb, €€ 3HayeHuMe u cocTtaB. KpoBeTBopeHusi. KneTouyHble OCHOBbI MMMYHOMOrMYECKNX
peakuumn.

CobcTBEHHO coeauMHUTENbHAsA TKaHb, CTPOeHMe, yHKUUM K knaccudgpukaumsa. [MoHATMe o
peTuKyNno-aHAoTeENnanbHon cucteme. BocnanutenbHasa peakuusi.

XpsiweBass TkaHb, €€ 3HayeHue, CTpoeHue, knaccudukaums. KocTHasi TkaHb, CTPYKTypa,
XUMUYECKMIA COCTaB, OCTEOH (raBepcoBa cucTema).

Obwan mopdodyHKUMOHANbHAA XapakTepUCTUKa HEPBHOM TKaHW. Twunbl HEWPOHOB U KX
cTpoeHne. CuHancbl U KX 3NEKTPOHHO-MWKPOCKONMMYECKOE CTpoeHne. HenpoHHas Teopus CTpoeHus
HepBHOM TkaHW. CTpoeHne 1 PYHKLUN HENPOrnmu.

[McToreHes HepBHOW TKaHU. JNEMEHTbl CPaBHUTENbHOW TMCTONOMMUA M 3BOMOLMM HEPBHOW
CUCTEMBI.

LUutonorua

KneTto4Has Teopus.

OcoBEeHHOCTM M pas3nuuusa B CTPOEHUM KNETOK MPOKapuoT M aykapuoT. KneToyHoe sigpo, ero
3HayeHue U cTpoeHue. XpoMaTuH, ero XMMmyeckas xXapaktepuctuka. XpoMOCOMbl, UX Mopdonorus u
YNbTPacTpyKTypa.

LinTonnasma kak CrHOXHO CTPYKTypupoBaHHas cuctema. KneTouHble wmembpaHbl U ux
MoneKynsipHasi opraHusaumns. CTpoeHne n yHKUumM nrna3maTuyeckon membpaHsbl.

BakyonsipHas cucrtema. [BymembpaHHble opraHouabl KkrneTku. MwutoxoHgpum - cuctema
3HeproobecneyeHns knetok. CTpykTypa MUTOXOHAPUIA. TOHKME CTPOEHME XMOPOMnacToB MX (OYHKLMK U
pasBuTue.

LintockeneTt - onopHo-ABUraTenbHasi CUCTEMa KNeTOK.

JKM3HEHHBIN LUMKN KNEeTKN

[eneHne npokapnoTUYECKNX KNEeTOK.

OObuas cxema HeNpsIMOro AeneHns (MMTo3a) aykapuoTUYECKUX KITETOK.

Melio3 n ero 6G1oNorM4ecKnii CMbICH.

MaTonorusa kneTkn. UsmeHeHne CTPYKTYpbl OpraHoOMAO0B NPy NOBPEXOEHUN KNETKU.

'Mbenb KNeTkn: LUTONOrMYECKUE NPU3HAKN CMEPTU KIETKMN.

Buodunsuka - Hayka o PM3M4eCKMX OCHOBaX GMONOrM4YecKux NpoLeccoB.

MecTo 6uochmsmnkm B cucteme Gruonornyeckux gucumnnmH. buoguanka n meamumHa.

TepmoguHamuka Guonornyeckux npoueccoB. | n Il 3akoHbI TepMOANHAMUKM U UX OEeNcTBue B
Buonormyeckux cuctemax. JinHenHas HepaBHOBECHasi TepMoOAUHaMMKa. SHepreTuyeckoe ConpsiKeHue.
OxucnutensHoe  docdopunupoBaHue. HenuHeriHasa  TepmoauMHamuka.  CamoopraHumsaums B
HepaBHOBECHbLIX CUCTEMAX.

KuHeTuka Owuonornyeckmx npoueccoB. MatemaTudeckoe MoaenMpoBaHue OUOXMMUYECKMX,
PU3NONOrMYECKUX N IKOMOrMYeckux npoueccoB. KayeCTBEHHbLIN aHanmM3 MateMaTuyecKkux mMoaenen.
MoHATMEe o basoBom npocTpaHcTBe. MHOXECTBEHHOCTb CTaUMOHAPHbIX COCTOSIHUWA. ABTOKONebaHus.
Tpurrepbl. buonornyeckmne yacel.

MonekynsipHass ©vodwmsmka. Tunbl OMONONMMEPOB W  YPOBHW OMUCAHUA WX CTPYKTYPBbI:
nepBMYHasi, BTOPUYHas, TpeTMYHas U YeTBepTUYHast CTpyKTypbl. Cunbl, cTabunmanpyowme CTPyKTypy
OuoNoNMMEpPOB: KOBarneHTHas CBSA3b, 3MEKTPOCTaTUYeCKNEe Culbl, OUCMEPCUMOHHbIE B3aMMOLENCTBMS,
BogopoaHas cBAsb. dasoBble nepexopbl B Guononumepax. buodmsmyeckne metopbl MccnenoBaHUS.
CTpykTypbl Buononumepos " KOHhOPMaLMOHHbIX nepexonos: cnekTpodoTOMeTpUS,
pPagnoCcneKTPOCKONus, KanopumeTpus.

MpoHnuaemoctb 6GuomembpaH. Xumuyeckuid cocTaB W ynbTpacTpyktypa ©GuomembpaH.
MexaHn3ambl  NpoHMLa@eMocTu: npoctas anddysmsa, obneryeHHas anddysns, akTUBHBLIN TPaAHCNOPT,
WMHOYLMPOBAHHLIN TpaHCNOPT. VIoHHbIe kKaHamnbl. CeNeKTUBHOCTb MOHHbIX KaHaroB.

BrnoanekTporeHes. KoHUEHTpaUWOHHAsi pa3HOCTb noTeHuuanoB. MemOpaHHbIn noTeHuman.
lMoTeHunan nokos HepBHOW KkneTku. lMoTeHuman pgenctBusa. Mopgenb XagXkKMHO-Xakcnu npoBeaeHus
HepBHoOro nmnyneca. KabenbHble CBOMCTBa aKCOHOB.

doToburonornyeckme npoueccel: PoTocKMHTE3, dhoTopeuenumusi, potTomopdoreHes. Obwas cxema
doTtobmonormnyeckoro npouecca. Cnektp aenctBus. [lNepBuuHble ctagun doTocuHTesa. [lepBuyHbIe
ctagum dotopeuenuuun. PoTo ANHaMMYECKUe NPoLIeCcChl.

Paguobuonornsa. Buabl  MOHM3MPYIOLWIMX  U3MNyYeHMA. EpguHuubl  Oo3el 1M gosomeTpus
NOHM3NPYIOLWNX N3MNyYeHni. [JencTBue NOHU3MPYIOLLNX U3MYyYEeHUn Ha BMOMONEKYMbl, KNEeTKU, OpraHn3Mm.
3aBucumoctb Buonornyeckoro addpekta oT Ao3bl paguaumn. MexaHuambl OencTBua paguaumm Ha



61oobbekTbI. Teopusa muwieHn. Ponb cBOOOAHBIX pagvkanoB. XMMuieckas 3almra oT paguaumu.
Buoxumus

Mpeamet Guonoruyeckonm xumumn. 3HaveHue Guoxmmum gnst Guonornn, MeguLMHbI, CEMbCKOro
XO3ANCTBA, MPOMbILLNEHHON TexHonormn. 3HadeHne n yHkumm 6enkoB. Xummndecknii coctas 6ernkos.
AMWHOKMUCNOTLI - CTPYKTYPHbIE 3NIEMEHTbI OENKOB, NX COCTaB, CTPOEHUE U Knaccudukaums. MepeuynHas,
BTOPWYHAasi, TPETMYHAS, YeTBEPTUYHAsA CTPYKTYpbl 6enkoB 1 MeToabl UX U3yyeHus. PUsmko-xumudeckmne
cBovictBa OenkoB. Knaccudpumkauma GenkoB W XxapakTepucTuMka WX OTAENbHbIX pynn. XuMuyeckoe
cTpoeHue pepmeHTOoB. [NpocThle 1 crioxHble bepMeHThl. KopepMeHThl, nx cTpoeHne 1 yHKUuS.

MexaHnnam gencteunsa depmeHToB. CneunnyHoCTb AENCTBUS (DEPMEHTOB. EAMHMLLI aKTUBHOCTU
depmeHToB. KuHeTnka depMeHTaTuBHbIX peakumin. YpaBHeHue Mwuxaanuca-MeHTeHa. MHrmMbutopsbl
depmeHToB.  KOHKYpEHTHblE U HEKOHKYPEHTHble  MHIMOUTOpbl.  AKTMBaTOpbl  (DEPMEHTOB.
Annoctepuyeckas perynauusa akTuBHOCTU (OepMeEHTOB.

O6waa xapakTepucTuka BUTAaMUHOB. ABWUTaMWHO3bl, TUMNOBUTAMMWHOS3bI, TUMEPBUTAMUHO3bLI.
Kpatkas wuctopua wusyveHuss BuTammHoB. Knaccudwmkaums ButamuHoB. CTpykTypa, CBOWCTBa,
BroxmmMmmnyeckas posb, HaXOXAeHue B NpUpoae, CyTovHas NnoTpebHOCTb YenoBeka B BuTamuHax B+ B;, Bs,
Bs, B2, C, A, I, E, K.

CocTaB 1 CTpoeHUe HyKNenHoBbIX KUCIOT. [ypnHOBbIE Y NUPUMUAMHOBBIE OCHOBAHUS.

Yrnesoapl, ux knaccudpukauusa. MoHocaxapugbl. CTepuonsomepusi, onTUYECKMe CBOWCTBA U
MyTopoTauuss yrnesogoB. Onurocaxapugbl. CTpOeHWe U1 CBOWCTBA, HaxOXAeHWe B npupoae
ancaxapupoB. [Monucaxapugbl.  XapakTepuctvMka, CTPOEHME U BaXHeWWwuve npeacraBuTenv
nonvcaxapugos.

Obwas xapaktepuctvika u knaccudpmkaums nunugos. NpegenbHble U HenpeaenbHble XUPHbIe
KMCNOTbI, BaXXHEWLLIMe npeacTaBuTeny, MU3nKo - XMMMYecKkne CBOMCTBA.

O6wee npencraBneHne ob6 obmeHe BellecTB. ACCMMUNALNS U OUCCUMUNALNS KaK BaXKHenLune
NPU3HAKN XN3HEAEATENTbHOCTH

CoBpeMeHHble npeacTaBneHns 0 BMoONOrMYecKOM OKUCNEHMMN. DNEKTPOHHO-TPAHCNOPTHAsA Lenb.
OxkuncnutenbHoe octhoprnmpoBaHume.

ApeHosnHTpudocgopHas kucnota (AT®), ee cTpoeHune, CBOMCTBA, Buonornyeckas poneb.

Buonornyeckoe 3HayeHne yrneBoAOB B MUTAHUN YENOBEKA U XKUBOTHbIX.

Oxucnexve yrneeBofoB. AHa3pOOHOE OKUCIIEHNE - MEXAHWU3M, 3HAYEHUE, PETYNALNS MMKONN3a U
rmukoreHonuaa. Aspo6GHOe OKUCIeHWe YyrneBOOOB.

Pone nunugoB B nutaHum 4denoBeka. [lepeBapuBaHue M BcacbiBaHve nvnuaoB. Perynsaums
nunugHoro obmeHa. CoBpeMeHHOe NnpeAcTaBneHve O B-OKMCNEeHUM HacCbIWEHHbIX XUPHBLIX KACMAOT C
YETHBLIM YMCITOM aTOMOB. QHEpreTnyecknin bataHe aTUX peakunn.

3HaveHne 6GenkoB B nuTaHuuM. banaHc asota wm asoTucrtoe paBHoBecue. Buonornueckas
LEHHOCTb NuLLEeBbIX 6enkoB. PaclenneHne 6enkoB B Xenyao4YHO-KkMweYHoM TpakTe.

CBsa3b 0bmeHa 6enkoB 1 nunnaoB. BaanmocBsA3b oOMeHa BeLLecTB.

Ponb ropmoHoB B perynsuun obmeHa BellecTB. XMMmnyeckas npupoga M MexaHusm OencTBus
rOPMOHOB.

4. TleHeTuKa n 3aBonOUUA

FeHeTMKa C OCHOBaMu cenekuumn

MpeomeT n meToabl reHeTUKN. 3HauYeHne reHeTUKN A8 pa3BUTUS MEQULMHBI, CENEKLMM, OXpaHbl
OoKpyxatoLen cpeapl.

3aKoHOMEpPHOCTM HacnegoBaHUSA NMpU MOHOTMOPUAHOM ckpelwmnBaHun. OCHOBHbIE FreHeTUYecKme
NOHATWA: annenb, (EeHOTUN, reHoTun. PeunnpokHble cKpewmBaHua 63KKPOCChl, aHanMaupyoLlee
CKpelluBaHue, HenorHoe [JOMWHMPOBaHWE, KoOOMWHMpOBaHue. [urmbpmaHoe wu  nonvrmbpuagHoe
ckpewwmBaHue. 3akoHbl [. MeHngensa. Bs3aumopencTBue reHOB: KOMMSIEMEHTAPHOCTb, 3MMCTas,
nonumepus, NNenoTponHoe u mMmoguduumpyollee gencTene reHoB. XpoOMOCOMHOE onpeaenenne nona.
BbanaHcoBass Teopuss onpegeneHna nona. HacnegoBaHMe NpU3HaKoB, CLEMMAEHHbIX C  MOSIOM.
CuenneHHoe HacnegosaHue, rpynnbl  cuenneHus. KpoccuHroB ep.  XpoMOCOMHasd  Teopus
HacneaCcTBEHHOCTH.

M3mMeHUYnBOCTb reHeTnYeckoro matepmana. Knaccudukaums opm nameH4Insoctu. MytaumoHHas
Teopusa . gpe ®pusa. Knaccudpurkauua mytauuin. [eHHble MyTaumm XpOMOCOMHbIE MyTauuW, reHOMHbIe
MyTaLuumu.

HexpomocomHoe HacrnegoBaHue. eHeTuka MUTOXOHOPUN n XNoponnacToB..
LinTonnasmatunyeckas My>Xckas CTepUnbHOCTb, NpeaeTepMmMHaumns LMTonnasmbi.

MonekynspHble OCHOBbl HacneacTBeHHoOCTU. [lokasaTtenbctBa reHetmdeckon ponn  [OHK.
ABneHns TpaHcdopmaumu, TpaHCOYKUMM U KOHbloraumm y npokapuot. CeowctBa AHK: pennukaums,
penapaumsi, peCTpuKUMst 1 MoaMdUKaLms.

CtpykTypa u dyHKums reHa. Kputepun annenuama. CtyneHyaTtbinn annenomopdunam, LeHTpoBasi
Teopus reHa. lNcesgoannenuam. ToHkasa CTPyKTypa reHa.



eHeTuka yenoBeka. MeToapbl reHeTukM Yyenoseka. Mpobnembl MEOULMHCKOM rEHETUKM.

Mpeametr n metogbl cenekumn. CUCTEMbI CKpeLLMBaHWUA B CENEKUUN PACTEHUN U XMUBOTHbIX.
MeTtoabl cenekumn. [OCTWXKeHUs COBpeMEeHHOW cenekumn. buotexHonorus. [eHeTvka nonynaumi.
MonynaumMmM aramHblX, aBTOraMHbIX W annoramHbiX opraHu3moB. 3akoH Xapawu-BawnHGepra. daktopbl
OVNHAMUKM Nonynauun.

Teopusa aBonoumm

OpraHu3aumst xunsHm n ee ceonctea. OCHOBHbIE CBOWCTBA XMBOTO. [[eoXnMmnyeckas ponb XU3HU
Ha 3emne. buotnyeckuin noteHuman u "gaBneHuwe Xu3HW". AKCMOMbI TeopeTudeckor 6uonormm o
CBOWCTBaXx »*u3HW. CUCTEMHOCTb M OPraHN30BaHHOCTb XM3HU. OCHOBHbIE YPOBHW OpraHM3aunn XnU3sHu, nx
B3aMMOCBSI3b M XapaKTepuCTUKa.

OcHoBHble HanpaBrieHus u copmbl unoreHesa. HanpaeneHus sBonoumMmM prU3nMonormyeckmx
rpynn: aporeHes, annoreHes, crneuvanunsauusa v gereHepaums. dunoreHetTndeckue penukrbl. lNpasuna
3BOMOLMN PUNOreHeTUYECKMX rpynn.

CooTHOLEHMA OHTO- 1 dunoreHesa. LlenocTtHocTe opraHmama u ero agnddepeHumnposkn. Ponb
KOppensuMn 1 KoopavHaumy B 9BOMOLMKU. IMOPUOHM3ALNS U aBTOHOMM3AUWUS OHTOreHesa. YJeHus o
dmnambpuoreHesax n pekanuTynsaumi. KaHanusaums oHToreHesa. ®unoreHes kak UCTOPUYECKUA psaa
NnpoLUeALnX OTOOP OHTOreHe30B.

Temnbl 3BOMOUUN OpraHoB W dunoreHeTnydeckux rpynn. [pegnockinkn npeobpasoBaHus
opraHoB. [MpuHUMNbI Npeobpa3oBaHMsA opraHoB W pyHKUM. B3ammocBsA3b npeobpasoBaHMsA cUCTEM
opraHoB B dunoreHese. 'eTepobaTMusa 1 KOMNEHcaunsi opraHoB. [pruynHbI 1 MeXaHU3Mbl pyAMMEHTaLMK
N pegykuum opraHoB. Temnbl 3BOMOLMN OPraHoB U (PUITOreHeTUYECKMX rpynm.

MoHo- 1 nonudunms B 9BONOLMK XU3HKU. IcTopusa Bonpoca U coBpemMeHHoe cocTosHue Noaxon
CTOPOHHWKOB HOMOTEHEe3a 1 KpeaunoHu3ma npy 06 bACHEHWUM 3BOMIOLMN TakCOHOB. Teopus 3Bonioumm o
pPONN 1 BO3MOXHOCTAX MONMAUIIETUYECKOTO BO3HUKHOBEHUS TAKCOHOB. HepaBHOMEPHOCTb 3BOSHOLMU
TaKCOHOB 1 ee npu4nHbl. MogenvpoBaHue dunoreHesa (4OCTMXKEHNE U NEePCNeKTUBHI).

OBonoumst Ha BUOXMMMYECKOM YPOBHE. Broxnmmnyeckas yHMBepCanbHOCTb XU3HW, €€ MPUYMHBI U
nocrnencteusa. OT60p Ha BGMoxumuyeckoMm ypoBHe. CKOpPOCTb BUOXMMUYECKOW 3BOMNIOLNKN, €OUHULIbI ee
namepeHus. OueHka rmnoTesbl HenTpanuama. OTéop Ha BUOXMMUYECKOM YPOBHE.

OBOMOLUMOHHLIN nporpecc. Kputepun nporpecca. HanpasneHns 3BoNIOLUMOHHOIO nporpecca n nx
B3aumocBs3b. buonoruyeckuin nporpecc u perpecc. OTHOCUTENBLHOCTbL Nporpecca.

OcHoBHble nonoxeHus yyeHuss Y. [dapBuHa n ee 3HadeHue ans Guonoruun. [Mpegnockinku
BO3HWKHOBEHWST y4eHus [JapBuHa M €ro OCHOBHblE MONoxeHus. Mpegnockinkn 1 pesynbTaTbl 0TOOpPA.
CooTtbop. [InBepreHunsi BUOOB.

MyTaumm n nx posnb B aBonOLUN. N3MEHYMBOCTL - CBOMCTBO OpraHndeckon npupogbl. MyTtaumm n
nx Tunbl. 3HayeHne MOBUNN3aLMOHHOIO pe3epBa U3MEHYMBOCTY nonynaunn. 'eHeTnyeckas CTpykTypa u
romeoctas nonynaumn. OCOBEHHOCTU MNPOSABMEHUS MyTauMM W CMEKTP MYTaHTHbIX MPU3HAKOB.
BcTpevaemocTb MyTaumi B nonynsaumsax. BHyTpunonynsauuoHHsI nonnmopduam 1 ero opmel.

HanpaBneHns wn aewxylimMe cunbl aHTponoreHesa. MecTo 4enoBeka B >KMBOTHOM Mupe.
BosHukHOoBeHMEe 4enoBeka. dakTopbl, 3Tanbl U Npeaku 3Bonwouum yenoseka. [papoguHa 4denoseka
PasymHoro. CouunanbHasi U KynbTypHas 3BomnoounMsa denoBeka. Pacbl yenoBeka M MX BO3HUKHOBEHWE.
CoumanbHble 1 Bruonornyeckne 3akOHOMEPHOCTU 3BOMOLMKM YernoBeka. KpuTuka couman-gapsuHu3ma.
MepcnekTnBbI 3BOMOLUN YenoBeka B OyayLLeM.

Teopusa ectectBeHHOro ob63opa. OnpegenexHve noHAaTUst otbopa. MNMpegnockinkn, 06bEKT 1 cdepa
aencteust otbopa. OTOOp kak BEKTOPM3NPOBaHHbIA Nporpecc. MexaHuam OencTBUsi, CTaTUCTUYECKUIA ero
xapaktep. CooTbop. ApanTMBHasa reHHOCTb reHoTuna u kKoadduumeHT otbopa. AddeKTUBHOCTb
aencteusi otbopa. ®opmbl oT6opa. EcTecTBEHHLIN 0TOOP - OCHOBHOM M TBOPYECKUA (hakTop 3BOSTOLINN.
dopMbl 6opbObI 33 CYLLLECTBOBAHNE 1 X 3HAYEHUE B 3BOSIOLMKN. CNOXHOCTb B3aUMOOTHOLLEHUA BUAOB B
9KOCMCTEME U MX 3HAYEHME AN SBOMOLUN.

MogudumkaumoHHass M3MEHYMBOCTb UM €€ 3BOJIIOLUUOHHOE 3HayeHne. Popmbl M3MEHYMBOCTW.
HacnepnctBeHHas n HeHacneACTBEHHAA U3MEHYMBOCTb. Hopma peakumm u agantuBHasi peakuus. Ponb
cpenbl B uameH4mBocTu. Ponb moamdumkaumi B asontouum (. LmanerayseH). Kputuka npeacrasneHun o
HacnegoBaHWM NPUOBPETEHHBLIX U3MEHEHUIA.

5. Buonorns pasmMHOXeHuWs1 U pa3BUTUA

OoreHes, ero ocHoBHble nepnobl. OCOBEHHOCTU AeNeHN Co3peBaHNs ANLEKIETKN.

CnepmaToreHes u ero 6uonormdeckMn cmbicn. acTpynaums u ¢oOpMMpOBaHME OCHOBHbIX
3aKragoK OPraHoB Yy MO3BOHOYHbIX JXUBOTHbIX.

Henpynauma: 3aknagka ocesblx opraHoB. duddepeHunaums knetok. bronormyeckun sakoH un
€ro CoBpeMeHHasl TpakToBKa.

HereHepauus n oHToreHes. Cnocobbl pereHepaumm.

OCOBEeHHOCTM 3aBMCMMOCTM OpraHuMama OT cpefdbl Ha pasHbiX 3dTanax >XU3HEHHOro LMKNa.
lMpumeHeHne amBpuoHarnbHbIX OUOTECTOB ANs ONpedeneHns kadectsa NPUPOOHOM UM TEeXHOreHHOW



cpepel.
MpYHUMMBI M NepcnekTUBbLl SMOPMONOrMYECKOrO MOHUTOPUHTA.

6. Yenosek

Mpeamer, meToabl M 3agjaum  kypca. [lonoxeHue denoBeka B oOTpsdde "npumarthbl”.
Mopdodusnonornyeckne ocobeHHOCTH YeroBeKa Kak npeacTaBuTens NnpuMaToB.

AHaTomust 4vernoBeka. OOWMA 0630p CTPOEHUSI BaXXHEMLIMX CUCTEM OPraHOB YerioBeka U
TMrMeHNYeCcKMe YCNOBUsSi COXPaHEHUS 300POBbS M paboTOCNOCOOHOCTH.

OnopHo-aBuratenbHash cuctema M ee 0oCobBEHHOCTU B CBA3WM C MPSAMOXOXOEHVWEM M TPyOoOBON
aesitenbHocTblo. OCHOBHble MOpPONorMyeckne TuMbl YeroBeka: MHOEKCbl Mopdonormm 4Yenoseka
(oonuxomMopdHbI, OpaxnMoMopdHbIA N ME3OMOPMHbLIN TUMbI, UHOEKCHI CKENNN).

OBG30p BHYTPEHHMX OpraHoB: CUCTEM OPraHoB MWLLEBapPEHMWs, AbIXaHus, KpoBooOOpalleHus,
BblaeneHus. Xapakrep 60ne3Hen BHYTPEHHMX OPraHOB B CBSI3N C YXyALUEHNEM SKONOrMYEeCcKon cuTyaumm
n obpasoM xusHu. [Npodunaktuka 6GonesHenm M MNyTM WX NPEOAONEHWUS; CUCTEMbl O340POBIEHUS
opraHusma.

OHOOKPVHHASA M HepBHAasi CUCTEMbl UX CTPOEHME U PasBUTME B OHTO- U dunoreHese. HepsHo-
rymoparnbHas perynsumsa dyHKLUA, ee HapyLleHnst U npodunakTuka.

AHTpoOnoreHes. BaxHewWlune HaxodKM M UX 3HAYEHWE B OLIEHKE TeOopuid 3BOSIIOLMM YeroBeKa:
aBcTpornonutekoBble, H.Habilis (Yenoesek ymenbiin), apxaHTponbl (CMHAHTPOMbI, rengensbepxeL,
nuTeKaHTpon), ApeBHUE Noau (HeangepTaneyu) u CoBpeMeHHbIe Moan (KPOMaHbOHEL,).

MpapoavHa 4yenoBeka. [eonorvdeckas W 3Komornyeckass xapaktepuctuka Adpukn  Kak
npapoavHbI YenoBeka.

PaboTtbl T. lekcnM O CpaBHUTENbHOM aHAaTOMUMM MPUMMAaTOB M YeroBeka, 3. [ekkensa o
BGuoreHeTnyeckoM 3akoHe u Y. [lapBuHa 0 NponcxoXaeHun BUAOB B pa3paboTke Teopum NPOUCXOXAEHUS
yenoeeka. OCOGEHHOCTM BbICLLUEN HEPBHOW [OEATENbHOCTM YEerioBEKa, NCUXOU3NONIOTMYECKME W
BrocoumanbHble OCHOBbI €ro XusHeaesTenbHOCTU. CeHCOpHble CUCTEMBI, NOHATME 0O aHamnusaTopax.
Jlokanusauus CeHCOpPHbIX CUCTEM B KOpPE rOfIOBHOMO MO3ra.

Bbuoatuka M nosegeHve 4venoBeka. buonorumyeckne OCHOBbI arpecCMBHOCTU WM YOOBOMbCTBUSA.
Onanektnyecknin noaxon K M3ydeHWo noesefeHus denoseka. NoBefeHue yenoBeka, MOTUBUPOBAHHOE
OPEBHUMU  BPOXAEHHLIMU  MporpaMMamMu, HacnegoBaHHbIMU  OT  JKMBOTHbIX MPeaKoB. JMOLUN.
CtpeccoBas Teopus I'. Cenbe, cTpecc un agantauma. ®asbl cTpecca.

300poBbe 4YeroBeka M OCHOBbI €ro MHTEMNneKTyanbHon gesTtenbHoctn. Optobuos no . M.
MeyHukoBy. TBopyeCcTBO U paboTOCNOCOOHOCTD.

TpeboBaHus YenoBeka K cpefe obUTaHNs U yCrOBUS COXPaHEHUS €ro 340POBbSI.

leHeTuka n pemorpadma. Barnagsl B. . BepHagckoro o Hoocdepe m ponu 4enoseka B
aponounn 3emnu. lNapagurmel aHTponoueHTpuamMa u bruoueHTpmama.

7. MeToguka npenogaBaHusa 6uonorum

OnpepgeneHne MeToaMKku NpenogaBaHns Guonorum Kak Hayku n eé€ npegmeta. MeTtoabl Hay4YHOro
nccnegoBaHusa B MeToamke npenofaBaHus buonornn. 3agayn npenogasaHvs Guonornum B COBpEMEHHOM
LUKOre.

lMpoyHoe 1 OCO3HaHHOE YCBOEHME y4aluMMUCHA OCHOB GMOMorMu, NonmTexHnyeckas noaroToBka
yyawmxcss U Mx npodeccuoHanbHas opueHTauusa. Ponb Guonorum B ¢opMUPOBaHWMM Hay4yHOro
MUPOBO33peHNs yyalumxcs. HpaBcTBeHHOe, Tpy4oOBOE, 3CTETUYECKOE BOCNUTaHue yyawmxcs. OCHOBHbIE
MPUHUMMBI M 3a4a4mM 3KOMOrM4yeckoro o06pasoBaHust U BOCIMTAHKS.

Pas3Butne wuHTEnnekTyanbHbIX CMOCOBHOCTEN, MOrMYECKOro MBILMIEHUS M peyn B npouecce
npenogaBanunsa Guonoruu.

CopepxaHne, cuctema M MNpUHUMNBI MOCTPOEHMS Kypca 6Guonorum B COBPEMEHHON  LLKOfE.
Benywme ngen, onpegenstowme cogepxaHue n CTpyKTypy Kypca buonoruum.

Cncrema 6uonormyecknx noHATUn. OcoBeHHOCTM pasmelleHusa yyebHoro maTtepuana B
nporpamMmmax NMHENHOro 1 CnMpanbHOro (KOHLEHTPUYECKOro TUMOoB).

MoHATMe o meTogax obyyeHus Guonorum, mx knaccudumkaums. MeTogbl OUOAKTUHECKUX WUrp.
MeToaumka opraHu3daumm paboTbl C y4eBGHMKOM U Apyron yy4ebHon nutepatypon no Guonorum. lMNpo-
6nemHoe o6y4eHue.

Mcuxonoro-negarormyeckoe 060cHOBaHME BbIGopa METOA0B 00Yy4EHUS.

MoHATME 0 MeToOUYECKUX Npuemax.

KoHTponb 1 oueHKa 3HaHWI, YMEHWUIA U HABbIKOB, yYaLLMxcsi o 6uonorum. 3HaveHne n pyHKumn.

Cwncrtema ¢opm npenogasaHus Guonormn. Ypok - OCHOBHasi cpopma opraHusaumm yyebHo-
BOCMNUTaTENbHOM paboTbl Mo 6uonoruun. Tunbl N CTPYKTYpa ypPoOKoB Buonorunn.

OKCKypCUM, MECTO U 3HAYEHNE NX B cUCTEME 0ByYeHus1 Bruonoruu.

OcobeHHOCTM opraHnsaLumn BHeypoOYHou paboThl.

JlabopaTtopHble paboTbl 1 NpakTUYECKMe 3aHATUS.

CamocTtosaTenbHas paboTa yvawwmxcsa u dhopMbl ee NpoBedeHus.



HomawHsasa paboTa. BHeknaccHble doopmbl paboTsl no Guonorum.

MatepuanbHasa 6a3a npenogasaHusa Guonoruu.

3agaym 1 3HadeHue Kaxgoro pasgena B cucteMe buonormyeckoro obpasoBaHud. CogepxaHue,
CTPYKTYypa U NPUHUMNbI NOCTPOEHNS pasaena.

8. dkonornsa ¢ ocHoBaMu NpPUPOAONOSiIb30BaHUSA

BeepneHne. KpaTkast nctopusi CTaHOBIEHWUSI COBPEMEHHON 3akonorun. NpeameTt, cogepxaHue wm
3a4a4yn 9KOMornm; 3BOJTIIOLMOHHBIE MPOLECChI; CBA3b 3KOMOMMK C APYTMMWU OUCLMNIIMHAMMW; YPOBEHb pas-
BUTUS XKN3HW.

B3savmopgencteme opraHMaMa W cpefpbl: OMNpederieHne MOoHATUS  3KOMormveckui  dakTop.
Knaccudmkaums akonormyeckmx ¢aktopoB: pasHoobpasue opraHu3mMoB; 3BPUOUOHTBI U CTEHOOWOHTL;
rOMOMO- M MOMKUIOTEPMUYHOCTL, (DOTOCMHTE3 U XEMOCUHTE3; TpodMyeckue OTHOLLEeHUS Mexay
opraHmamamy; 3akoH MuHumyma Jlmbuxa, 3akoH TonepaHTHocTu Lendopga; dotonepmogusm wu
Bronorn4yeckme puTMbI; 3KONOrMYeckas KHura.

Monynsaums: onpegeneHve NoHATUSA "Guonorunyeckuin Bua" n "nonynauun”; cCBOMCTBa NONynauuuy;
YUCNEHHOCTb W MAOTHOCTb MNOMNYMAUUM U METOoAbl UX OLEHKW; MOnoBas W BO3pacTHas CTPYKTYPbI;
BHYTPUBMOOBLIE W MEXBUOOBblE B3aMMOOTHOLUEHUS; POXOAEMOCTb W CMEpPTHOCTb; Ouomacca wu
BG1ONpPOaYKTUBHOCTb.

BroueHo3bl (coobLlecTBa): TaKCOHOMUYECKUA COCTaB M (PYHKLMOHaNbHasi CTPYKTypa; TuMbl
B3aUMOOTHOLLEHNSI MEXAY OpraHn3Mamy U Ux XxapakTepucTuKa; AUHaMuka cooOLLecTBa, CyKLEeCCUst; co-
NpsPKeHHAsA 3BONHOLUS.

OKOCUCTEMBI: KOHLIENUUS 3KOCUCTEMbI, KOMMOHEHTbI, OMpedeneHnsi; BuaoBoe pasHoobpaswue;
Tpohmyeckne ypoBHM; MULLIEBBIE LiENW; 3Korornyeckasi apeKkTMBHOCTb; KNMMaTuieckasi 30HasnibHOCTb U
OCHOBHblEe TWMbl HAa3€MHbIX 3JKOCUCTEM; BOAHbIE 3KOCUCTEMbI; AHTPOMOreHHOe JBTPOMpoBaHuE
BOOOEMOB.

Buocdepa: onpegeneHue noHaTUs; yueHne B.U. BepHaackoro o 6uocdepe n Hoocdepe; xunsoe
N KOCHOE BELLECTBO; rpaHuLbl buocdephbl; None yCTOMYMBOCTU U NOME CYLLEeCTBOBAHUS XU3HW; CTPYKTYpa
Buocdepsbl; KPyroBopoT OUOreHHbIX 3NEeMEHTOB, BOAbl, yrnepoga, asoTa, cepbl; bGuoreoxmmuyeckme
OYHKLUUM pasHbIX rPYNN OpraHM3MoB; HETPaAMLIMOHHbIE UCTOYHUKM SHEpPrum u Gernka.

MpupoaHble pecypchbl: MOHATUE O NPUPOAe, NPUPOLHLIX pecypcax; Knaccugukaums npupoaHbIX
pecypCcoB; ucyepnaemble U Hencyepnaemble; BO30OHOBMMbIE U HEBO30OHOBMMbIE; 3EMESTbHLIE U BOAHbLIE
pecypchl; Guonormyeckme n MMHeparnbHble pecypcsl.

MpupoaHblE N aHTPOMOreHHble NaHAWadThl: (POPMbI OXPaHAEMbIX TEPPUTOPUN; 3anoOBELHUKM,
3aKa3HWKW, HauMOHanbHbIEe NMapkn U pesepBathl; NPUPOAHbIE MAaMATHUKW; PeAKMe U ucdesawowme Buabl
pacTeHU 1 XMBOTHBIX; KpacHas kHura PO n P®.

OKOMNOTNYECKU MOHWUTOPUHT: MOHATWE MOHUTOPMHIA; OLEHKa KayecTBa OKpYXalollen cpenbl;
CTaHOapTbl; 3KCNepTM3a, NacnopTM3aLmsl, MPOrHo3 U NPOrHo3npoBaHUe, MOLENMPOBaHME.
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lMporpaMma BCTYMWUTENBHOIO WUCMbITAHUA B Maructpatypy no OvomnornM cooTBeTCTBYET
TpeboBaHMAM dedepanbHOro rocyaapCTBEHHOTO OOpas3oBaTenbHOro CTaHdapTa  BbICLUErO
obpasoBaHus Mo HanpaeneHuto bakanaepuat «bronorns».
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