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BBeaenne

buonornyeckue 3HaHUSA moapacTaromero IOKOJICHUA ABJIAIOTCA 0a30BBIMU JJIA
ITOHUMAaHUS 3aKOHOB IIPHUPOALI, (bOpMI/IpOBaHI/IH 340pOBOTIO 06p3.33. KHN3HH, oOecrneyeHus
F€HETUYECKOM I'pPaMOTHOCTH, TUTHCHHYCCKOIO M 3KOJIOTHYCCKOI'O BOCIIMTAHUA,
ITIOATOTOBKH K pr,HOBOﬁ ACATCIIBHOCTH B o0nacTu MCIUIINHEI, 6I/IOT6XHOHOI‘HH,
CEJIBCKOIr0 X0351CTBA U MH. ap.

AOUTYpHUEHTHI BBICUINX MEAUIIMHCKUX YUEOHBIX 3aBE€ACHUN HA YK3aMEHE 110
OMOJIOTMH JTOJIKHBI TOKa3aTh HEOOXOAUMBIE JIsl IPOAOKEHNS 00pa30BaHUs B By3€
3HAHMSL:

- DJBOJIIOUMOHHOTO DPAa3BUTUS JXMBOW IPHUPOABI, & TAKXKE TIJAaBHEUIIMX ITOHATHM,
3aKOHOMEPHOCTEHM M 3aKOHOB, KACAIOUIUMXCS CTPOCHUSA, HACJICIOBAaHUsA IIPU3HAKOB,
KUBHEAECATECIPHOCTY W PAa3BUTHS PACTUTENBHOTO, XWBOTHOTO M YEJIOBEYECKOTO
OpPraHU3MOB;

- KJ1acCU(PUKALIMM OCHOBHBIX TAKCOHOMHYECKHX I'PYIIl PACTECHUN U )KUBOTHBIX;

- MOp(OJIOTUH U (PU3NOJOTUN PACTEHHM, KUBOTHBIX U UEJIOBEKA;

- OIpPEAENAOIINE [IEHHOCTHBIE OPHUEHTAIlMU B OTHOLICHUM K OKpPY’Karollen cpene, K
COOCTBEHHOMY 3/I0POBBIO U 370POBBIO OKPYKAIOIINX;

YMEHHSL:

- 000CHOBBIBATh BBIBOJIbI, ONEPUPOBATH OMOJIOTMYECKUMHU TEPMUHAMHU M TMOHATUSMU
Ui OOBSICHEHUs SIBICHUA MNPUPOAbl C TMPUMEHEHHUEM NPUMEPOB U3 MPAKTUKU
3IpaBOOXPAHEHUs, CEIbCKOX035MCTBEHHOTO U ITPOMBIIIJIEHHOI'O [IPOU3BOCTBA;

- BBIP@XaTh OCHOBHBIE IIOJIO)KEHUS HAYYHOTO MHPOBO33PEHUS, SKOJIOTHYECKOTO
CO3HAHMS, IPUHLHUIIOB COXPAHEHUS 310POBBS.

Pazaea 1. O0Ouiasi 0MoJaorus

buoinorus - Hayka 0 )KU3HH.

3HayeHue OUOJOTUYECKON HAayKH JUISl CEJIbCKOTO XO3SMCTBA, MPOMBIIIJIEHHOCTH,
MEJIUIIMHBI, TUTHUEHBI, OXpaHbl MPUpOAbl. JKUBBIE CUCTEMBI: KJETKa, OpraHU3M, BU],
ouorieHo3, Ouocdepa, ux sBoironusa. lIpu3Haku KUBBIX CHCTEM: OOMEH BEIIECTB
OHEPIruM, LEJIOCTHOCTh, B3aUMOCBS3b CTPYKTYpPhl W (YHKIHH, CBSI3b CO CpeIoW,
caMOpEeryJIsIus.

Bxnag 6uonorudeckoit Hayku B (hOPMHUPOBAHUE HAYYHOW KapTUHBI MUpa, OOIICH
KYJIbTYPBI JINUHOCTH.

OO6mme 6roIoTHYECKUe 3aKOHOMEPHOCTU. Y POBHU OpTaHU3AINH YKUBOUW TTPUPOIBL:
MOJICKYJISIPHBIH, KJICTOYHBIH, OpPraHU3MEHHBIM, MOIYJISILIMOHHO-BUAOBOM,
OMOTEOIICHOTUYECKHM, OMOCHEPHBI.

!!I/ITO.]'IOFI/IH. I/ICTOpI/ISI OTKPBITHA KIICTKH. OCHOBHBIC TIOJIOKCHHS KJICTOYHOM
TCOpHU. MCTO,Z[BI HN3YyUYCHHA KIICTKH. Knerka — QJIECMCHTAapHasA XHWBas CUCTEMa, OCHOBHAs
CTPYKTYPHasI U q)YHKHI/IOHaJIBHaH CAMHUIA PACTUTCIIbHBIX U ) KUBOTHBIXOPIraHU3MOB.

XHUMHMYECKHUM COCTaB KJIETKH. Conepma}me XHMHYCCKUX OJJICMCHTOB B KHMBBIX
CHUCTEMaAX. MaKpo N MHKPOIJICMCHTEI KIICTKH. Boz:a n Jpyruc HCEOPraHHM4CCKUC



BCIICCTBA U UX POJIb B ) KUBHCACATCIIbBHOCTHU )KUBBIX CHCTCM.

Opranuyeckre BelIeCTBa KIETKU. YIeBOAbl. MoOHOcCaxapuapl, AWcaxapuipl M
TMOJIMCAXapU/Ibl PACTUTEITLHBIX U YKUBOTHBIX KJIIETOK, UX CTPOCHUE U(YHKITHH.

JIunuasl 1 ux npousBoaHble. CTpoeHne U GYHKIUU JUIUAOB B PACTUTEIBHBIX U
KUBOTHBIX OpraHU3Max

benkn kak Owomonmmepsl. AMHHOKHCIOTBI, WX CTPYKTypa ¥ CBOMCTBA.
[lepBuunasi, BTOpuyHas, TPETUYHASI U YETBEPTUYHAS CTPYKTYpPhl OCIKOBOI MOJEKYJIBI.
[IpumMepbl POCTBIX U CHOXKHBIX OenkoB. DyHKIMK OeaKkoB B KieTke. DepMeHThI, nX
POJIb B IIPOLIECCAX JKUHEAEATENBHOCTH KIETKH.

Hyxnennoseie kucinotel. PHK m JIHK kak Ouonommmepsl. Hykieotuasl, Hx
CTPOEHHE M COEAMHEHWE IMpU OO0pa30BaHUU MOJUHYKICOTHIHOM uenu. CTpoeHue
bynxkipm  JIHK, wMectonaxoxaenve B kierke. [IpuHiun KOMILIEMEHTAPHOCTH.
Perumikanms JIHK kak peakiust matpuuHoro cuHte3a. Ctpykrypa u Buasl PHK, nx
dbynkmuu. Ko JIHK (PHK).

AT®. Conepxanne AT® B kiietke. Makpospruueckue cBsizu B AT®. 3HaueHue
ATO® B )XHU3HENECATEIHHOCTH KIIETKH.

Crpoenue knetkd. OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTBHI 3YKApHOTHYECKOM
KJIETKU: HapyKHas KJeToyHas MeMOpaHa, NMTOIUIa3Ma U sAApo. buornormyeckas
MeMOpaHa, ee cTpoeHre U ¢yHkuuu. IlepeHoc BemiecTB yepe3 mMeMOpaHy. OpraHouabl U
BKJIFOYEHHUS] LMTOIIa3Mbl. MeMOpaHHbIE M HEMEMOpaHHBIE OpPraHOMIbl KIIETKH, HUX
cTpoeHue, (DyHKIMH, MECTOHAXOXKACHUE B KieTke. OCOOEHHOCTH CTPOEHHS PACTUTENTLHON 1
KUBOTHOM KJIeTKM. CTpoeHne MNpOKApHUOTHYECKOW KieTku. IIpokapuoTndeckas u
AYKapUOTUYECKAs KJIETKH, UX CXOJICTBA U OTIUYHSL.

Heknerounsie popmbl xu3HU. Bupychl. YabTpaMUKpOCKOIMYECKasi OpraHu3aius
BUpPYCOB M OakTepuodaroB, WX 3HAYECHHE U POJb B mpupoje. BupycHwie OoJie3HU
YeJIOBEKA, JKUBOTHBIX U PACTECHUM.

OOMeH BellecTB U SHEpruu B kieTke. [lmactuueckuii v sHEpreTHIECKuii OOMeH
— OCHOBA )KM3HEJEATEIbHOCTH KIIETKH.

[Mnactuueckuit oOMeH. ABTOTpodHBIE, MHUKCOTPOPHBIE U TeTEPOTPOQPHBIC
opranu3mbl. @oTocuHTe3. OcOOEHHOCTH OOMEHA BEUIECTB U IHEPTrUU B PACTUTEINbHOU
kietke. buonornueckuii cmbici (oTocuHTe3a. Xiopomiactel. CBA3b CTPYKTYphl H
¢ynkuuu. CseroBas (a3za QorocunTe3a. TemnoBas ¢daza ¢dorocunrteza.  Poib
dbepmentoB.  buomornveckuit cmpicn  nukiaa  KaneBuna.  IlyTm  moBbimieHuUs
IPOIYKTUBHOCTH IIPOLECCOB (DOTOCHHTE3A Y CENbCKOXO03MCTBEHHBIX PACTEHUN.
XeMOCHHTE3 Ha IPUMEpE JKeJIe30-, HUTPO- U CEPOOaKTEPUIA.

buocunte3 6enka. Ponb HyKJIEMHOBBIX KHCIOT B Ipoliecce OMocuHTe3a Oenka.
I'en u ero poas B 6mocuntese 6enka. Kox JIHK. Peaknuum matpudHoro cuHTes3a 6enka -
TPAHCKPUIILUS U TpaHcHasAuus. Ponb (epMEHTOB B OCYIIECTBICHUH OMOCHHTE3a OeKa.
3nauenne AT® B aTom mporiecce.

OHepreTHueckuii  OOMeH. JTambl HJHEPreTUYECKOro oOMeHa B KIIETKE.
IToagroroBuTenbHBIN dTAIl.

Ana’pobHoe  npixanue. [nukonm3. Buabl  OpoxeHus. OHepreTuyeckas
3¢ (HEeKTUBHOCTH MPOIECCOB TIIMKOIN3a U OPOKEHHUS.

AspobHoe nweixanue. OcHOBHBIE 0ocoOeHHOCTH Inkia KpeOca (Omosornmyeckwuii
CMBbICH). DHepreTudeckas 3p(HEKTHBHOCTh IIPOIIECCOB adPOOHOTO JIbIXaHUS.



MuToxoHapuH. Cesizb cTpykTypel U GyHKuud.  OKHCIUTEIBHOE
dbochopunupoBanre. B3auMOCBSI3b MPOIECCOB HEPreTUUYECKOTO U IIACTHYECKOTO
oOMeHa B KJIeTKe. ABTOPETYJISIMS XUMUYECKHUX MTPOLIECCOB B KJIETKE.

Jlenenue kietok. JlemeHue - OMOJIOTMYECKHMM IIPOIECC, JIEKAIIUH B OCHOBE
Pa3MHOXKEHUSA u WHIMBUTyJIBHOTO pa3BUTHS OPTraHu3MOB. Cocrosuue
HaCJIEICTBEHHOTO Marepuana B HeaensmeMcs sape. [ToctosaerBo konmuectsa [JHK B
snpe. MHanBuyanbHOCTh U CTPOSHUE XPOMOCOM. [ arjIonIHbIN U AUTUIOUAHBIA HA0OPbI
XpoMocOM. Bu10BO€ MOCTOSIHCTBO YK CIIa XPOMOCOM.

Murto3. Murortuueckuii 1uki. OONIHOCTH MpoIlecca MUTOTUYECKOTO JICJICHHS
KJIETOK y 3ykapuotr. Pa3el murosa. [loBenenrne xpomMocoM B MuUTO3€. bruomornyeckui
CMBICII MUTO3a. KiIeTOYHBIN ITHKII.

Meiios. I u II nenenns meniosa. IloBenenne xpomocoM B Meo3e. buonornueckui
CMBICJI MEHO03a.

AmuTo3 kak ¢dopma AeneHuss HHTEep(}a3HOro s/pa, HE COMPOBOXKIAIOIIASLCS
PaBHOMEPHBIM pacpeIeICHUEM HACJIEACTBEHHOIO MaTepruaia. 3Ha4€HHUE aMUTO3a.

HuauBwiayvajabHoe pa3sBUTHE OPraHusMoB. ['ameroreHes - poruecc
dbopMupoBaHUsS TIOJNOBBIX KJIeTOK. (OCOOCHHOCTH OBOreHe3a U CIepMaToreHesa.
CtpoeHue TmOJOBBIX KJIETOK. OTIJIOJAOTBOPEHHME - MPOILECC BOCCTAHOBJICHUSA

JUTUIOUTHOTO Habopa XpOMOCOM.

OHTOreHe3 — MHIMBUAYAIBHOE Pa3BUTHE OpPraHU3Ma. DMOPHUOHAIBHOE pPa3BUTHE.
Pa3BuTre OII0IOTBOPEHHOIrO siila Ha mnpumMepe JnaHueTHuka. I[Ipouecc apoOieHus.
Mopyna. Ctagust 6aactyinsl. [Iponece ractpynsiuu. Ctaausi TacTpyJsibl. 3apOAbIIICBbIC
JUCTKU. ['OMoOjorusi  3apOoJBIIIEBBIX  JIMCTKOB Kak  CBUACTEIBCTBO  €IUHCTBA
MIPOUCXOXKICHUSI ’KUBOTHBIX. 3aKJIaJKa TKaHEeH u cuctem opraHoB. [locTamOproHaIbHOE
pazButue. lIpsimoe u HempsiMoe pa3BUTHE Yy OECMO3BOHOYHBIX U IMO3BOHOYHBIX
KUBOTHBIX. BpeiHOe BIUsHUE aJIKOTOJISl U HUKOTHHA HAa Pa3BUTHE OpraHu3MayeoBeKa.

Pasmuoxxenne opranu3zMoB. DOpMbI Pa3MHOXKEHHS OpPraHU3MOB - Oecroynioe u
noJioBoe. Buipl 6€crosioro u mojioBOro pa3sMHOKEHHS Y PACTCHHI U )KUBOTHBIX.

OcHOBBI reHeTHKHM M _cejeknmu. [IpenMer, 3amaun U MeTOAbl T€HETUKHU. | eHeTnka —
HayKa O 3aKOHOMEPHOCTSX HACIEACTBEHHOCTH M M3MEHUYUBOCTH. OCHOBHBIE MOHSTHUSA
TEHETUKHU: T€H, AJUICJIbHbIE W HEAJUIEJIbHBIE T€Hbl; JOMWHAHTHBIE W PEUECCUBHBIC
MPU3HAKU; TOMO3HUTOTa U TeTePO3UroTa; (PEHOTHUI, TCHOTHUII, TCHOM, KapHOTHII, TPyIIa
CLECIUICHUS.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  TEpEJayd  HACIEICTBEHHBIX  IPU3HAKOB.
3aKOHOMEpPHOCTM  HACIEOBaHUS  MNPHU3HAKOB,  ycTaHOBJIeHHble [.Menaenem.
['mbpunonoruueckuit ~ MeTOJ,  M3Yy4YEHUs  HACIEJICTBEHHOCTH. MoHOTrHOpHUIHOE
ckpemuBanue. IlepBwiii 3axkoH [.Mengens. EaunooOpasue ruOpUAOB MEpPBOTO
nokosienus. Bropoit 3akon I'. Mengens. Pacuiennenue mo reHotuny v (eHOTUITY
rUOpUJOB  BTOpPOro  mokoJjieHus.  CTaTUCTUYECKHM  XapakTep  paclleruiCHHs.
ITIpomekyTOUHBIN THUII HACJIEI0BAHUS. AHanusupytouiee CKpEILIMBAHUE.
Cratuctuyeckuil xapakrtep pacierienus. Tperuit 3akon I'. Menaens. JluruGpuaHoe u
MOJIMTUOpHUIHOE CKpenuBaHue. He3aBucuMoe KOMOWHHUPOBAaHWE HACIEACTBEHHBIX
MPU3HAKOB TPU M- W TOJUTHOPUIHOM CKpenmBaHuu. [[uTonormdeckne OCHOBBI
3akoHOB [ .Mennensa. ['mnore3a «4nuctoTel ramer». Meno3 kak marepuaibHas OCHOBA
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3aKOHOMEPHOCTEW HACJIEIOBAHUS MPU3HAKOB U TUIIOTE3bl «YUCTOTHI rameT». SnepHas u
M TOIIJIa3MaTHYeCcKast HaCJIeICTBEHHOCTb.

XpoMOCOMHasi TEOpUs HacieACcTBEHHOCTH T.Moprana. fIBiIeHME CLEIIIEHHOTO
HacyienoBaHus. [lojlHO€ M HEMOJHOE CIEIUICHUE, POJjb KPOCCUHTOBEpPAa B HApYIICHUU
cuerieHud. ['eHeTMKa mosia, MpOraMHOE, CMHIAMHOE, SMUTaMHOE OIPENICICHHUE II0JIA.

XPpOMOCOMHBI MEXaHU3M oOmpeaencHus nosa. [1onoBele XpOMOCOMBI M ayTOCOMBI.
CuenyieHHOE C MOJIOM HaclleIOBaHHE.

B3aumopeiicteue reHoB. BzamMmojencTBHE aiienbHBIX TeHOB. HaciienoBaHue
rPynn KpOBH Kak IIPUMEP MHOKECTBEHHOTO aJUlelin3Ma W KOJAOMWHHPOBAHUS.
JIOMUHHpOBaHKE, HETIOJIHOE TOMUHUPOBAHUE, CBEPXIOMUHUPOBAHUE. B3aumoaencreue
HEAJUIEIBHBIX I'€HOB. ['€HOTHI Kak LEJO0CTHAs MUCTOPUYECKHU CIIOKUBILIAACS CUCTEMA.
Onucra3, KOMIUIEMEHTAPHOCTb, MojauMepusd. IlnelloTpornHoe JEHCTBUE TEHOB.
3aKOHOMEpPHOCTH HW3MEHUYMBOCTH. PONb T€HOTMIIA WU YCIOBUM BHEIIHEW Cpeabl B
dbopmupoBaHuM GPEeHOTHIIA.

N3menunBocth u ee  Qopmbl. MoaudukanmonHas W3MeHYMBOCTh. Hopwma
peakiuu. CTaTUCTUYECKHE 3aKOHOMEPHOCTH MOJU(MUKAIMOHHOW HM3MEHYUBOCTH.
BapuanvonHbli psAx U BapuUAlMOHHAs KpHBas, METOAbl OIPEACICHUS CpPEIHEU
BEJIMUMHBI BapUALIMOHHOTO psja. ['eHoTunHUueckas W3MEHYMBOCTb: KOMOWHAIUU U
MyTauuu. [1lyTn KoOMOMHATUBHONW M3MEHUYMBOCTH. MyTaluu: T€HOMHBIE, XPOMOCOMHBIE
M TeHHble. MyTareHHble (aKkTOpbl. OKCIEPUMEHTAJIbHOE IMOJIYYEHUE MYyTalUu.
MyTanuu kak Marepuan sl HCKYCCTBEHHOTO U €CTECTBEHHOIO O0TOOpa. 3arpsi3HEHHE
MIPUPOIHON CPEIIbl MyTareHaMH U €ro MoCIeCTBUS.

I'enetnka demoBeka. MeToasl W3ydeHMs  HACJIEACTBEHHOCTH  YEJIOBEKA.
[Mutoreneruueckuif, OJIM3HELOBBIA, T'E€HEATOTUUYECKUNA, MOMYJISIIIMOHHO—BUJIOBOM.
3HaueHue TEeHETUKH Uil MeauuuHbl. llpemynpexnaeHue W JIEUEHHE HEKOTOPBIX
HACJICICTBEHHBIX OOJIC3HEH.

['eHeTKa — TeopeTHyecKasi OCHOBA CEJIEKIMH. 3a/1a4yd COBPEMEHHOM  CEJICKIIMH.
H./. BaBujioB 0 MpOUCXO0XKAEHUU KYJIbTYPHBIX pacTeHHil. OCHOBHbIE METOABI CENEKIIUN
KUBOTHBIX, pACTEHUH, MHUKPOOPraHWU3MOB  (ayTOPUIMHT, TE€TEPO3UC, HHOPUJIVHT,
TIOJIATUIONIUS, MAacCOBBIM OTOOp, MHIMBUAYAJIbHBIA OTOOpP, WHIYIIMPOBAHHBIA MYyTarcHes).
3akoH romoJiornyeckux psgos H.IM.Basuiosa.

Cenekuus  Oakrtepuid, TrpuOOB, €€ 3HAYeHUE Ui MHKPOOMOJIIOrMYECKOM
MPOMBINIJIEHHOCTH (TOJy4eHUE aHTHOMOTHUKOB, (PEPMEHTHBIX IpenapaToB, KOPMOBBIX
npoxoke U Jp.). OCHOBHBIE HampaBleHUs OHMOTEXHOJIOTHH (MHKPOOHOJIOTHYECKAS
MPOMBIIIJIEHHOCTh, T€HHASI ¥ KJIETOYHAsI HHXKCHEPHUS).

buocdhepa m HayuHo-TexHMYECKMM mporpecc. buocdepa B mnepuos HaydHO-
TEXHUYECKOr0 Tporpecca U 3A0pOBbe uesioBeKa. [[poOiieMbl OKpy’Karoliel Cpeisl:
3al0MTa OT 3arpsi3HEHHUs, COXPAHEHHUs 3TAJOHOB U IMAMSATHUKOB IPUPOIbI, BHUIOBOTO
pazHooOpasusi, OUOIEHO30B, JIAHIA(TOB.

JBOIIOIHOHHOe yyeHue. OOmas XapakTepucTUKa OHOJIOTUM B JIOJApPBUHOBCKHUU
nepuoa. ['ocnoacTBO B Hayke MeTadU3MYECKUX MPEACTABICHUM O HEU3MEHHOCTH
IPUPOABI U «M3HAYAIBHOM 1esiecooOpaznocTu». Tpynbl Kapna JIlunnes no cucremaruke
pacTeHHM W JKMBOTHBIX, MX 3HaueHue. YueHue JK.b. Jlamapka o0 sBosronMu >KMBOM
IPUPOJIBI U €ro 3HaueHue. [lepBble pyccKre 3BOIOIMOHUCTHI.

Hcropuyeckue mNpennocbUlKd BO3HUKHOBEHHs yueHus Yapiab3a JlapBuna.
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OO0I111eCTBEHHO-KOHOMUYECKHE MPEANOCHUIKHA, YCIeXH OMOJIOTHU B TMEPBOW IMOJOBUHE
XIX Beka. Ycnexu CelIbCKOTO XO35KWCTBA B BBIBEICHUU MOPOJ JOMAIIHUX KUBOTHBIX U
COpPTOB KyJIbTYpHbIX pacteHuil. [lyremectBue Ha kopabne «buriasy. Tpyasl Y.
JlapBuHa.

OCHOBHBIEC TOJIOKEHUSI BOJIOIMOHHOTO yuyeHus: Y./lapBuHa. 3HaueHUE y4EeHUS
JUIs pa3BUTHSL ecTecTBO3HaHUA. COBpEMEHHBIE MPEACTABICHUS 00 SBOJIIOIUU KUBOU
npupoasl. JBrkymue cwibl 3Bomonnu. HacnencrBeHHoCTh. M3MeHUMBOCTH. Bubl

n3MeHunBocTH. EcTecTBeHHBI 0TOOp. Bemymas poas ecTecTBEeHHOTO OTOOpa B
sBooIMU. bopnOa 3a cymiectBoBanue. @opMbl OOPHOBI 32 CYIIECTBOBAHMUS.

UckyccTBeHHBIM OTOOpP M HACHEICTBEHHAs MU3MEHUYMBOCTH - OCHOBA BBIBEJCHUS
MOPOJI JTOMAITHUX JKUBOTHBIX M COPTOB KYJBTYPHBIX pacTeHuil. OOimee u pa3iudaHoe
MEX Iy UCKYCCTBEHHBIM U €CTECTBEHHBIM OTOOPOM.

I[lyth u HampaBlieHHs SBOJIOIMOHHBIX MpeoOpa3oBaHuil. MUKPOIBOJIIOIUS.
I'enetnka wu Teopuss »HBomonuu. llomysmsanus Kak 3JIeMEHTapHAas SBOJIOLHMOHHAsS
equHuna. ['enernka nomyisanui. MaeanpHele W peasbHbIE NMOMYJISAUAA. 3aKOH XapIu-
BaitnOepra. Pe3epB HacineACTBEHHON HM3MEHYMBOCTU B MPUPOJHBIX MOMYJIALHMSIX.
['enernyeckue nporecchl B nonynsauusax. [loHsTue 06 3K0JI0rn4ecko U reHeTUYeCKOn
XapaKTEepUCTUKAX  MOMYJSIMNA.  DJeMeHTapHble  (aKTOpbl  MHUKPOIBOJIOILHUU.
EctecTBeHHbIil 0TOOp - HampaBisoomumii  (aktop 3BoOIUMU. TBOpYeckas poib
€CTECTBEHHOI0 0TOOpa. POpMBI €CTECTBEHHOIO OTOOpa, MX CBSI3b U COOTHOLIEHHE C
yCIOBUSIMH  cpenbl. BumooOpa3zoBanue - pe3yiabTaT MHUKpOdBoMOIUHU. [lyTH
BunooOpazoBanus. Bun. Kpurepuu Buga. Ctpykrypa Buaa.

MakponBosorusi. Bo3sHUKHOBEHNE HAJABUAOBBIX TaKCOHOB. [IpucrnocoOuTebHBbIM
xapakTep 3BoItoUrnr. OTHOCUTENbHAS 11eJ1eC000Pa3HOCTh IPUCITIOCOOIEHHOCTH.

['aBHBIE HampaBJICHUS ABOJIOLUMU - OMOJIOTMYECKUI perpecc U OMONOrHYeCcKUui
nporpecc (A.H.CeepiieB). BriMupanue BHJIOB Kak pe3yiabTaT OHOJOTHYECKOTO
perpecca. [lytu nqoctmxenus Ouojgoruueckoro mporpecca (apomopdo3, uauoaganTaims,
nereHepauus).  Pe3ynbTrarbl  9BOJIOLMHU:  IPHUCHOCOOJIEHHOCTh  OPraHHU3MOB,
MHOT000pa3ue BUAOB, TOCTENEHHOE YCI0KHEHNE OpTraHU3aliH.

OcCHOBHBIE JTOKA3aTEIbCTBA SBOJIIOIMM OPraHUYECKOTr0 MUpa: CpPaBHUTEIBHO-
aHATOMHUYECKHE, SMOpHOJIOTHUECKHe, Ouoreorpauueckue H MaJCOHTOJOTUUYECKUE.
CpaBHUTENBHOE M3YYEHUE CTPOCHUS COBPEMEHHBIX >KUBOTHBIX M PACTCHHI C UEJbIO
JI0Ka3aTeIbCTBA UX MCTOPUYECKOrO pa3BUTHs. ['OMOJIOTHS M aHanorusi. PynuMeHThI U
aTaBU3Mbl B CTPOCHHHM COBPEMEHHBIX OpPraHU3MOB KaK JI0Ka3aTelIbCTBA HBOJIOLIMHU.
CX0acTBO 3apoABIIIEBOTO PAa3BUTHSI OPraHU3MOB Kak JI0KA3aTelbCTBO €IMHCTBA HX
MPOUCXOXKIeHUS. bruorenernueckuii 3akoH Mrosuepa - I'exkerns.

Cucrema pacteHMi M >KMBOTHBIX - OTOOpa)xkeHuEe HBOMOUUU. [IpuHIUIIEI
COBPEMEHHOM KJIacCU(PUKaLUU OpTaHU3MOB. TaKCOHOMUYECKUE €TUHULIBI.

Pa3BuTHe OPraHu4ecKoro Mupa.
IIytn pa3Butusi opranuueckoro mupa. JleieHue wucTopurd 3eMiid Ha 3pbl U

nepuoanl. Pa3BuTme OpraHMYecKOro MHpa B AaAPXEUCKYIO, IIPOTEPO3OUCKYI0 H
Majge030MCKy0 3pbl. BO3HWKHOBEHME pacTeHWAd W KUBOTHBIX - JIUBEPreHUUs B
OpraHMYeCKOM MHpe Mo crnocoly nurtaHus. Kocmuueckas poib 3€JI€HBIX PaCTEHHIA.
OOHOKJIETOYHbIE M MHOIOKJIETOYHBIE OpraHu3Mbl. BbIxon pacTeHuid Ha cCylly B



naneo3oiickyto 3py. Ilcunmodursl. Mxu. IlpuuuHbl paciBeTa NanopOTHUKOBUIHBIX.
[TosiBiIeHHE TOJIOCEMEHHBIX PACTEHUM.

Bbixos KMBOTHBIX Ha cylly. BO3HMKHOBEHHE MO3BOHOYHBIX IyTEM IHOBBILICHMS
OpraHM3allM, Pa3BUTHs MPUCIOCOOIEHUNM MIMPOKOTO 3HAYEHUS] U PACIIMPEHUS CPEbl
obutanus. Kucrenepsle kak mpeakd 3eMHOBOJHBIX. [losiBJIeHHME W paciBET IPEBHHUX
3eMHOBOJHBIX. CTerouedansl - cOopHas rpynna IpeBHUX 36MHOBOIHBIX.

Pa3BuTHe oprannueckoro Mupa B ME€3030MCKYIO 3py. I '0CIOACTBO r0JIOCEMEHHBIX.
[losiBieHHEe U pacIpOCTpaHEHHE NOKPHITOCEMEHHBIX. PaciBeT NpecMbIKAIOIIUXCS.

Bo3nukHoBenue ntuiy u miekonutatoumx. llosBaenue koctuctbix poiO. [Ipuuunbl
BBIMUPAHUS TOJIOCEMEHHBIX U MTPECMBIKAIOIIUXCS B ME3030UCKYIO 3PY.

PazBuTne opranmueckoro mMupa B KAWHO30MCKYK 3py. locmoacTtBo
NOKPBITOCEMEHHBIX, HACEKOMBIX, MTHI[ M MJICKONUTAOMINX. BO3HUKHOBEHHE B
MPOIIECCE DBOJIOIMU MHOTOUYUCICHHBIX MPHUCIIOCOOJIICHUI K Ppa3sHOOOpa3HbIM cpeliaM
oOuTaHUs.

Binusinue nesTenbHOCTH YeloBeKa Ha MHOrooOpaswe BHJIOB, MPHUPOJIHBIC
CoO0IIIeCTBa M UX OXpaHa.

[Ipoucxoxnenue denoBeka, aHTpornoreHes. YemoBexooOpasHble 00€3bsSHBI U
yenoBek. Y./[apBUH O MPOMCXOXKICHUHM 4YEIOBEKA OT KUBOTHBIX. JIBHXKYILIME CHIIBI
AHTPOIIOT€HE3a: COLMAJIbHbIE W Ouosiornueckue ¢akTtopsl. Bemyiias poiib 3aKOHOB
0OIIIECTBEHHOM KU3HU B COLIMAIILHOM IIporpecce ueaoBedyecTBa. Poiib OMONIOrHYecKux u
COIMATILHBIX (PaKTOPOB B IBOJIIOIIMHU YEJIOBEKA.

NckonaeMbie ocTaHku 4enoBeka. JlpeBHelme oy (MUTEKaHTPOIl, CUHAHTPOT,
reigensoeprckuii 4yenosek). JlpeBHue moau (HeaHaepTaibibl). Mckomaemble HOaU
COBPEMEHHOT0 THNAa (KPOMaHbOHIIbI).

Benymast pons 3aKOHOB OOINECTBEHHOM J>XHM3HHM B COIMAIBHOM Mporpecce
yejoBeyecTBa. EJIMHCTBO MPOUCXOXKACHUS YEIOBEYECKMX pac. AHTHHAy4Has,
pEaKIMOHHAs CYLIIHOCTh «COIMATBHOTO JaPBUHU3Ma» U pacu3ma.

Bo3nukHoBenue >xu3HuM Ha 3emie. JKu3Hb - KauyeCTBEHHO HOBas (Qopma
JNBI)KEHUSI MaTtepud. [[oHaydHbIe MPEICTABICHUS O MPOUCXOKACHUN KU3HU. YUEHUE O
camozapoxaenuu. Pab6otet @®.Pequ u JlIlactepa, mgokaszaBiive HEBO3MOXKHOCTD
CaMO3apOKICHUS KU3ZHU. Teopun 3aHOCA )KU3HU HA 3EMJIIO C IPYTUX KOCMUYECKHUX TEJl.
l'uroreza akanemuka A.M.OmapyHa O TPOUCXOXKIECHUM KU3HU. AOWOTeHHBIA CHHTE3
opranvueckux BeriecTB. CBOMCTBa TEPBUYHBIX OPraHU3MOB. J[UBEpreHIMsi Mo Crocooy
NUTaHUs: aBTOPOGBI U TeTEPOTPOdHI.

Opranu3smM u_cpeaa. DKOJOTHUS - HayKa O 3aKOHOMEPHOCTSAX B3aMMOOTHOIIICHUUN
opranu3MoB co cpemoil. Ilpemmer u 3amaum oskxonorun. Cpenma oOOWUTaHHS W
skojorudeckue ¢Gaktopsl. [IprcnocobieHHOCTs opranu3Ma (Buja) K aOMOTHUYECKUM H
ouotuueckum ¢akropam cpeabl. KomruiekcHoe Bo3aeicTBUE (DaKTOPOB HA OPTaHHU3M.
OcHOBHBIE KITMMaTHYECKUE (DaKTOPHI (CBET, TEMIIEpATypa, BIAXHOCTh) U UX BIUSHUE Ha
opranusM. OrpaHuunBaroniue ¢GakTopsl. JesTeNIbHOCTh YelloBeKa KaK JKOJOTHUCCKUN
dakrop. IlpucnocobneHus pacTeHU W >KUBOTHBIX K CE30HHOMY PUTMY BHEIIHUX
ycinoBuil. Ce30HHOCTh B mpupojnie. CocTOsSHUE 3MMHEr0 MOKOS. XO0J0JO0CTOMKOCTb.
@dakTopbl, YHOPaBJISAIOLUME CE30HHBIM pa3BUTHEM. SIBieHus ¢oTonepuoausMa y
pacTEeHUM U KUBOTHBIX.

Bun, ero skosjoruyeckas xapakTepucTHKa. BHyTpUBUIOBbIE U MEXBHUIOBbIE OTHOLICHUSI:



XUIHUYECTBO, KOHKYPEHIMS, TMapasuTu3M, CcuMOuo3. PanimoHanbHOe
UCIOJIb30BAHKUE BHUJIOB, COXPAaHEHHUE UX pa3HOOOpa3usl.

[Monynsammsi. @DakTophl, BBHI3BIBAIOIINE HW3MEHEHHS] YUCICHHOCTH  TOMYJISIINU.
Pa3nooOpasue momymnsiuid B OKOCHCTEME, CBSI3M MEXKIY HHUMH: TEHETUYECKHUE,
Tpoduueckue. [IpoayneHTsl, peIyieHTh 1 KOHCYMEHTHI. [InieBbie 1ienyu u CeTH.

buoreornieno3. KpyroBopot BelecTB U mpeBpallleHle YHEPTUU B HIKOCUCTEMAX Ha
npuMepe MPECHOBOAHOTO BojoeMa, NyOpaBbl. [IpaBuia sKOJOTHYECKON MUpaMUIbl —
nupamMuaa YUCIEHHOCTH, MUpaMKia Ouomacc, nupamuaa sHeprur. CaMoperyisius —
OCHOBAa YCTOMYMBOCTU HKOCUCTeM. M3MmeHeHuss B skocucrtemax. [IpuuuHBI CMEHBI
AKOCUCTEM: BHEIIHUE (€CTECTBEHHbIC M AaHTPONOreHHbIE) U BHYyTpeHHUE. [loHsaTue o
pacTuTeNbHOM coobOmiecTBe. SpycHocTh Haa3zeMHas U mnoa3zeMHas. (Ce30HHbIE
U3MEHEHHS B PACTUTEIBHBIX COOOIIECTBAX.

ATpOSKOCHUCTEMBI, MX pa3HOOOpa3ue, OTIUYUS OT NPHUPOAHBIX IKOCUCTEM.
Co3aHue MCKYCCTBEHHBIX OHOTEOIICHO30B B  pe3yJibTaTe  IIeJICHANPABICHHON
XO35IUCTBEHHON JESITEIIbHOCTU 4YelioBeKa. ArpolieHO3bl. [loBbIlIeHre MPOyKTUBHOCTH
arporeHo30B. Oxpana 6uoreoreHo30B.CoxpaHeHHue OHOJIOTHYECKOTO pa3HOOOpas3us Kak
OCHOBA YCTOMYHUBOTO PA3BUTHS IKOCUCTEM.

buocdepa. OcnoBbl yueHuss o Ouocdepe. ['panunsl Ouochepnl. YdeHue
B.1.Bepuanckoro o Ouochepe kak o0ojgouke 3eMJIM, HACEJICHHOM  KUBBIMU
cymectBamu. Hoocdepa. IlnotHocTh xu3HU. JKuBO€ BelIeCTBO, €ro rasoBasd,
KOHIICHTPAIIMOHHAS, OKHCIHTEIbHAS W BOCCTaHOBUTENObHAs (yHKIuH. KpyroBopoT
BellecTB B Ouocdepe. buorennas murpanus atoMoB. Ponb Mukpoopranusmon. Poib
yejoBeka B onocdepe. OxpaHa npuposl U MIAHOBOE BOCIPOU3BOCTBO €€00raTCTB.

Paznen 2. boranuka
borannka — Hayka o pacreHusx. PacTeHne — 1EIOCTHBIM OpPraHu3M.

PactutenbHblii MHMp Kak CcOCTaBHasi 4acThb MPUPOJBI, €ro pasHooOpasue W
pacrpocTpaHeHHe Ha 3eMIle.

Crpoenue pacrenuii. Kiietounoe crpoenue pacrtenns. CTpoeHUE pacTUTEIbHON
KJIETKU. TKaHU OpraHOB PacTEHUs B CBSI3U C BBINOJHAEMBbIMU (QYHKLIUSIMH B LIEJTOCTHOM
opranuzMme. B3amMocBsa3p opraHoB. BereratuBHBIE OpraHbl LIBETKOBOT'O PAaCTEHMS:
KOpEeHb, cTe0enb, JUCT. ['eHepaTMBHbIE OpraHbl: IBETOK (COLBETHSA), IO, CEMS.
OcCHOBHBIE KU3HEHHBIE (PYHKIIMU PACTUTEILHOIO OpraHM3Ma: MUTaHUE, JIbIXaHHE, POCT
U pa3BUTHE, pa3MHOKeHHE. J[Brkenne pacteHuid. CriocoObl pacpoCTpaHEeHUs! TIIOAO0B U
CeMsIH B Mpupoje. 3HauyeHHE CBOEBPEMEHHOH YOOpKH IUIOJOB M CEMSIH KyJIbTYPHBIX
pacTeHui. Y ciIoBus )KU3HU pacTeHus (BOAA, BO3AYyX, CBET, TEIIO, MUHEPAIBHBIE COJIM).
Biusinue pa3nuuHbIX yCIOBUM HAa POCT W pa3BUTHE pacTeHUil. Ce30HHBIE SIBIICHUS B
KU3HU TOKPBITOCEMEHHBIX pacTeHud. PacteHuss BecHoil. OxpaHa pacTeHUl H
YBEJIMUEHUE PACTUTEIbHBIX OOraTCTB. 3HAUEHUE PACTEHUM U PACTUTENILHOTO MMOKPOBA B
npupojie, KU3HU 4YeJIOBeKa W B HApOAHOM Xo3sicTBe. Pa3sHOOOpaszue pacTHUTENbHOrO
mupa. KusHeHHble (POpPMBI IBETKOBBIX PACTEHUI: JE€PEBO, MOIYKYCTAPHUK, KyCTapPHHUK,
TPaBSHUCTBIE PACTEHUSI - OJHOJICTHHE U MHOTOJIeTHUE. PacTeHne n okpy»karonias cpena.
OxpaHa pacTeHuH.

Kopens. ®yHknnn kopHs. Pa3Butre KOpHS M3 3apOABIIIEBOr0 KOPEIIKA CEMEHMU.
Buael kopHeil (rnaBHbIA, OOKOBBIE, MpPUIAATOYHBIC). THIBI KOPHEBBIX CHUCTEM
(crepxHeBas, MoukoBartas). 3oHbl KOpHA. Poct xopHs. KopheBoil uexnuk. KopHeBoit



BOJIOCOK. TkaHM KOpHs. BHeliHee M BHYTpPEHHEE CTPOEHUE KOPHS OJHOAOJBHBIX U
JBYJIOJIbHBIX pacTeHU. BugonsmeHeHUs KOpHEH, MX CTpOeHUE, OUOJIOTUYECKOE H
X03gaicTBeHHOe 3HaueHue. lluranme pacrenun. lloryomieHue KOpHSIMHU BOABI U
MUHEpanbHbIX cosied. [louBa kak cpena Juisl )KM3HM pacTeHHd. MUHepalbHBIE COJIH,
HE0OXOUMBIEC PACTEHUIO. 3HaUeHHEe 00pabOTKM MOYBHI - BHECEHHE YAOOPEHUH, TIOJIUB U
PBIXJICHUE JJIs1 ’KU3HU KYJIbTYpHBIX pacTeHui. Bo/HbIe KyJIbTYpHI.

Crebenb. @ynkuuu ctebns. [lober m ero wyactu. BerBnenme mobera.
PasnooOpa3zue moOeroB: mpsMOCTOSYME, TOJ3YYHE, BBIOIIMECS, CTENOIIUecs,
neruistronmecs. [louka. Ilouku BeretaTuBHBIC, IBETOUHBIE, CMelIaHHbIEe. X cTpoeHHEe U
pacnonoxenue Ha crebne. PazButue nmobera u3 mouku. Poct crebnsa B nnuHy. Tkanu
cTe0asl. AHaTOMMUYECKOE CTPOEHUE CTEOJI OJHOMOJBHBIX, TPABIHUCTBIX U JPEBECHBIX
crebneil aBynonbHbIX. PocT crebns B TommmHy. OOpa3oBaHHME TOJWYHBIX KOJIELL.
Ce3oHHbIe pa3innuus B ApeBecuHe. Bo3pact gepeBbes. [lepenBrkeHne MUHEpaIbHBIX U

OpPraHUYECKUX BEILECTB IO cTe00. Bunon3smeHeHHbIe TOOETH: KOPHEBUILE, CTOJIOHBI,
KJIyO€Hb, TyKOBHIIA, UX CTPOEHUE, OMOJIOTHYECKOE U XO3SIMCTBEHHOE 3HAUCHHUE.

Jlucr. ®dynkuuu nucra. BremHee cTpoeHue nmcrta (JMCTOBas IUIACTUHKA,
YepenioK, OCHOBaHMs, MPUIUCTHUKH). JKUIIKOBaHME JUCThEB. lIpocThie M ClIOKHBIE
muctes. Jluctopacnonoxenne. Tkanu nmcrta. OCOOEHHOCTH BHYTPEHHETO CTPOEHUS
JUCTa B CBA3U C ero ¢yHkuusmu. Koxuia v ycTbula, MAKOTh JUCTa (cTojOyaras u
rybuarast TkaHu). CTpoeHue XWIOK JiMcTa (IPOBOASIINE IMy4YKH). JIUCThSI CBETOBBIE U
TeHeBble. [[BmwkeHue inmcTheB. JluctoBas wmo3amka. OOpa3oBaHME OPraHUYECKHX
BEILIECTB B JIMCThSIX Ha CBETYy. lloryionmenne mucThsiMU yIJIEKUMCIIOTO ra3a U BBIIACICHUE
kucinopona. Hakornnenune sHeprum B pacteHuu. Jlpixanue nuctheB. McnapeHne BObI
JUCThIMU. PacTeHus BIaXHBIX W 3aCyLUIMBBIX MeCT oOuTaHusd. BupousmeneHus
mucTeeB. [IpOAOIHKUTENBHOCTD JKW3HM JIMCThEB. JIMcCTOman. 3HadyeHHWe JMcTa Ui
pacteHuid. Posib 3€JIeHBIX pacTeHUN B IIPUPOJE U KU3HU YEIIOBEKA U UX OXpaHa.

BereratnBHOE€ pa3sMHOXKEHME LBETKOBBIX pACTEHHMU. Pa3MHOXKEHUE pacTeHuu
IOCPEACTBOM IOOETOoB, KOpPHEH M JIMCThEB B MPHUPOAE M PACTEHUEBOJICTBE
(BUIOM3MEHEHHBIMHM TOOETaMH, CTEOJIEBHIMU M KOPHEBBIMH UYEPEHKaMH, OTBOJKAMH,
NEJIEHUEM KyCTa, TMPUBUBKOI). bHOJOrHueckoe W  XO3SICTBEHHOE 3HAYCHHE
BETE€TaTUBHOTO PA3MHOKECHUSI.

Opranbl pazmHoxeHus. LlBetok, mion, cemsa. L[BeTok — oOpraH CeMEHHOIO
pasMHOXKeHUA. PyHKuuM nBeTka. CTpoeHHe UBETKAa: IBETOHOXKA, LIBETOJIOKE,
OKOJIOI[BETHHUK (Yalleyka U BEHYMK), TBIYMHKH, MECTUK (MecThKHU). CTpOECHUE ThIYMHKHU
u nectuka. [{BeTku omHomnosbie U o6oenosnsie. OAHOJOMHBIE U JABYJIOMHBIE PACTEHHUS.
Cougetust U ux OWojoruyeckoe 3HaueHue. llepekpecTHOe ONblLIEHHE HACEKOMBIMH U
BeTpoM. CamoonbuieHue. VCKyCCTBEHHOE oOmbUICHHE. J[BOMHOE OIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHUl M ero mexanusM. [Ipopacranue mnbuibLbl. OIUIOAOTBOPEHUE.
O6pa3oBaHne CEMCHHM M ILIOJA.

Cemsi. @ynkuun cemeHu. CTpoeHue ceMsiH (Ha NOpUMEPE JBYJIOIBHOTO U
OJIHOJIONIBHOTO pactenuii). CocTaB ceMsH. YCJIOBUSI MpPOpacTaHusl ceMsH. BcxoxkecTb
cemsiH. Jlpixanue cemsH. [Iutanue u poct mMpopocTka. ATpOTEXHHKA MOCEBA CEMSH U
BBIPALIMBAHUE PACTEHUMN.

[Mnon. ®yukuuu mioga. PaznooOpasue minoaoB. 3Hau€HUE LBETKOB, MIIOAOB U
CEMSIH B IPUPO/JIE U KU3HU YEIOBEKA.



Kiaaccndukanus pacrenmii. [lousarust o cucremaTuyeckux (TaKCOHOMHYECKHX)
KaTteropusx (BUJ, poJl, CEMENUCTBO, MOPSIIOK, KIacc, OTAEN). 3HAUCHUE MEXTYHAPOIHbBIX
Ha3BaHUM PACTEHUM.

OcHoBHBIE  Tpymnmbl  pacTeHud. MHoroobpasue  pacTUTEIBHOTO  MHpA.
Cucremarnueckuit 003op: bakrepun, ['pudsi, Bogopocnu, Jlnmaitauku, MoxoBuaHbIE,
[TanmopoTHukoBUAHBIE, ['0n0cemMenHbie (XBoliHbIE), [IokphITOCEMEHHEBIE.

[MapctBo baktepuu. OOmas xapakrepuctuka. CTpoeHUE W KU3HEACSATEIbHOCTh
Oaxrepuit. Knaccupukauus 6axrepuii mo gopme. [Ipumepsl. PazmMHoxenne OaxkTepuil.
PacmipocTpanenue GakTepuii B BO3ayXe, IMOYBE, BOJEC M JKUBBIX OpraHu3Max. bakrepun
OpoxeHus: U THWIOCTHbIE Oaktepuu. CumOuornueckue Oakrepuu. boiiesHeTBOpHBIE
Oaktepun u OoprOa ¢ HuUMU. Ponp Oaktepuii B mpupojie, MEIUIIMHE, CEIhCKOM
XO3sIIICTBE U MPOMBIIIIIEHHOCTH. Vcrionb3oBaHue GakTepHil YEIOBEKOM.

HapctBo I'pubnl. OO6mias xapakrtepuctuka. IlinecHeBbie TpuObl (MyKOp U
neHuiut). CTpoeHne, 0COOCHHOCTH >KU3HEACATEIHPHOCTA U Pa3MHOKEHHUE. 3HAUCHHE
iecHeBbIX TrpubOoB. Jlpoxoku. CTpoeHue, OCOOCHHOCTU >KU3HEACATEIBHOCTH H
pa3MHOXeHue. ['puObl-mapa3uThl, BBI3BIBAIONIME OO0JIE3HM pacTeHUW (TOJIOBHA,
CHIOpBIHBS, TpyTOBUKHK). CTpOCHHE, TUTAaHUE, pa3MHOKeHHe. Poiib TpubOB B mpupoe u
KU3HH YEJIOBEKa.

Cenexuust  Oaktepuii, rpubOOB, €€ 3HAYEHUE [JII MHUKPOOUOJIOTHUECKOM
MIPOMBITIUICHHOCTH (ITOJTy4YeHHE aHTHOWOTHUKOB, (PEPMEHTHBIX IpEnapaToB, KOPMOBBIX
npoxoked u ap.). OCHOBHbIE HampaBi€HUS OUOTEXHOJIOTUH (MUKpPOOMOJIOTHYECKas
MIPOMBIIIUICHHOCTD, KJIETOYHAs W reHHas umkeHepus). [lnsmounsie rpuosr. CTpoeHue,
0COOEHHOCTH JKU3HEACATEIBHOCTH, pa3MHOKeHHE. CBs3b TPUOOB ¢ KOPHSAMHU pacTCHUI
(Mukopu3a). YcioBus Xu3HU Tpuba B jecy. ChenoOHbIe U sa10BUThIe TpuObL. [IpaBuiia
coopa rpuboB. [IpodunakTuka oTpaBIeHUS SJOBUTHIMUA IPHUOAMH.

Husmme pacrenus. 3enenble U bypbele Bogopocnu. OOImas XapakTepuUCTHUKa
3eneHbix  Bojmopocieit. Knaccuduxarus. OJHOKIETOYHBIE 3€JIE€HBIE  BOJOPOCIH
(xJTaMHIOMOHA/1A, XJIOpeIlIa, MIJIEBPOKOKK). Crpoenue 151 0COOEHHOCTH
KUZHEAEATEIbHOCTH. MHOTOKIIETOUHBIE 3€JIeHble BoJopocid. HuTuarsie BOAOPOCIHH.
Cmuporupa. CtpoeHrne M OCOOCHHOCTH >KHU3HEIEATEIbHOCTH. MOpCKHE BOJIOPOCIH
(mamunapus, ¢ykyc). Ctpoenwe u OCOOCHHOCTH KHU3HENEATeIbHOCTH. becmonoe u
II0JIOBOE Pa3MHOKEHHE BOAOpOCIel. PacnpocTpanenne Bo1opociaell B BOJIE U Ha CyIIIE.
3HaueHUEe BOJOPOCIIEH B MPUPOJIE U )KU3HU YEIIOBEKa.

Otnen Jlumadnvky. JIMIIaMHUKM Kak CUMOMOTHYECKHE OpraHu3Mbl. OO1ias
xapaktepuctuka. CTpoeHwe croeBHIa JUIIaiHWKA. JIMIMAWHWUKU  HAKUIIHbBIC,
JIUCTOBAThIE, KyCTUCThIE. [InTaHne U pa3MHOKEHUE JIMIIAWHUKOB. POJb JIUIIAHHUKOB B
MPUPOJE Y KU3HU YEIIOBEKA.

Otnen MoxoBunanble. O0mas xapakrepuctuka. Knaccudukarus. 3ejIeHble MXHU.
CrtpoeHue, pa3sMHOXKEHHE M IIUKJ Pa3BUTHUsI KyKyIIKWHA JibHA. [loHsATHSA criopodut u
rametoput. CdarnoBeiii Mmox. CTpoeHHe, pa3MHOKEHUE M LIMKJI pa3BUTUA c(arHyma.
3abonauynBanue. O6pa3oBanue Topda, ero 3HauCHUE.

Otnen IlnayHoBuansle. OOmias xapakrtepuctuka. I[lmayH OynaBOBUIHBIM.
CrpoeHue, pa3MHOKEHUE, UK PA3BUTHS. 3HAYCHUE IJIAYHOBHUIHBIX.
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Otnen XBomeBuaHbsle. OOmas xapakTepucTuka. XBoll mosieBod. CrpoeHue,
pPa3MHOXKEHUE, LUK Pa3BUTUS. 3HAYEHHUE XBOLLIEBUIHBIX.

Otnen IlanmoporHukoBuanble. OOmas xapakrepuctuka. IlanoporHuk Opiisk.
CrpoeHue, pa3sMHOXKEHHE M LMK pa3BUTHs. VIckomaeMble NanoOpOTHUKOBUAHBIE WU
0o0pa3oBaHHE KaMEHHOIO YIjs. 3HAYEHHE MAlOPOTHUKOBHIHBIX B MPUPOJE U KU3HH
4eJIOBEKA.

Otnen Tonocemennnie. OOmias xapaktepuctuka. CTpoeHHE, pa3sMHOXKEHHE U
LMKJI Pa3BUTHSA Ha MPUMEPE COCHBI U eli. MyKCKHE W >KeHCKMEe IHUIIKH. [IpuibLa.
Cemsnouku. IIpopacranuve NObUIbLBI, POCT MBUIBLEBOM TPYOKH M OIUJIOJOTBOPEHUE.
PacnpoctpaneHnne u OWOJNOrMS XBOWHBIX. 3HAUYEHHE TOJOCEMEHHBIX B MPUPOAE U
XO35HCTBE.

Otnen IlokpsiTocemennble (LlBeTkoBbIe). I'0COACTBO B COBpPEMEHHOH (iope
HOKPBITOCEMEHHBIX M MPEUMYIIECTBO HMX IO CPaBHEHUIO C JPYTUMH  TpyNIaMu
pactenuid. [Ipucrnoco6neHHOCTh MOKPBITOCEMEHHBIX PACTEHUN K Pa3IMUHBIM YCIOBUSIM

xu3HU Ha 3emute. Llukn pa3sutust. CMeHa ciopopuTa U raMeTopuTa B [IUKIE Pa3BUTHSL.
MHoroo6pasue TUKOpPacTyIIUX U KyJIbTYPHBIX IIBETKOBBIX PACTEHUU.
Knacc  JIBynonwHble pacreHus. OOmass  xapakrtepuctuka. CemeiicTna:

KpecrousetHsie, Po3o1nBeTHbIe, boboskIe, ITacneHoBEIE, C10XHOLIBETHBIE.
XapakTepucTUKa CEMEUCTB U UX 3HAYCHUE B MPUPOJIE U KU3HU YEJIOBEKA.
Knacc OpnononbHbie pacTeHus. OOmas XapakTepUCTHKA. CemeiicTna:

JIunennple, 3naku. XapakTEpUCTHKA CEMEWCTB M WX 3HAYCHUE B NPUPOAE U JKU3HU
YEJI0BEKA.

CpaBHHUTENBHAS XapAKTEpUCTUKA ceMeucTB. OpmHOmoNbHBIE U JIByIOIBHBIE
pacTeHusi, WX OHOJOTMYECKHE OCOOCHHOCTH. TUMHYHBIE CEIbCKOXO3IMCTBEHHBIE,
JAKOPACTylIMe U JIEKOPAaTHUBHBIE PACTEHUs ITUX CEMEWUCTB. BilMsiHHE XO034MCTBEHHOU
JIeSITeTbHOCTH YeJOBEKa Ha BHUJIOBOE MHOT0ooOpa3ue IBETKOBBIX pacTeHuil. KpacHas
kHUra. OXpaHa peKuX BUIOB PACTCHUI.

PazButne pacturenbHOro Mupa Ha 3emie. YCI0KHEHUE CTPOEHHUSI PacTEHUU B
IIPOLIECCE UCTOPUYECKOTO0 Pa3BUTHUSA B CBS3U C IIEPEXOJOM OT BOJHOIO K HA3eMHOMY
oOpasy xu3Hu. OCHOBHBIC OSTallbl Pa3BUTHSA pacTeHUW Ha 3emie (Bpemsi OakTepui,
BOJIOpOCTIEH, MOXOBUJIHBIX, TIJIAYHOBUIHBIX, XBOIIECBUIHBIX, MNaNOPOTHUKOBUJIHBIX,
TOJIOCEMEHHBIX U MOKPHITOCEMEHHBIX ).

Pactutensubie  coobOmiectBa. IloHsiTHE O  pacTUTENBHOM  COOOIIECTRBE.
[IpucnocoO6IeHHOCTh PAacCTEHUH K COBMECTHOW JKM3HM: SIPYCHOCTh HAI3€MHAas M
noJi3eMHasi, pazHble cpoku pa3BuTHs. CMeHa cooOiiectB. PacturenbHble coobliecTBa
KaKk 4YacTh JaHamadra. XapakTepHble YEpThl CTPOEHUS U OWOJIOTMM PACTEHHI
OCHOBHBIX THIIOB PACTUTEIBHOCTU: TYHJPHI, Jieca, Jyra, CTENH, IyCThIHH, 00JIOTa,
BOJHOW PACTUTEIBHOCTH; CBSA3b MX CO CPEAOi OOMTaHMSI U XO3SHUCTBEHHOE 3HAYCHUE.
OxpaHa pacTUTEIBHOCTH.

Pa3znea 3. 3oou0rus
30070THsI - HayKa O >KUBOTHBIX. 3HAUYEHHE >KUBOTHBIX B MNPUPOJE M KU3HU
yenoBeka. BOZHMKHOBEHHE 300JI0TUU KaK HAYKU U UICTOPUSI €€ Pa3BUTHSI.
Knaccudukanusa KuBoTHBIX. [loHsATHE O BHAE, poje, CEMEUCTBe, OTpsle,
KJlacce M TUIe. 3HAYE€HHWE U YCIEeXH COBPEMEHHOW 300j0ruu. CXOJCTBAa M OTIUYUS
PACTEeHHI U )KUBOTHBIX.
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[ToamapctBo I[pocreiimue. Knaccudukarus, obrmas XxapakTepucTUKa.

Tun CapkonoBbie (kKopHeHOXKH). OOmas xapakTtepucthka Ttuna. Awmeba
oObikHOBeHHas. Cpena obOutanus. BHemiHee u BHYTpeHHee cTpoeHue. JIBrikeHue.
[Iutanue. [pixanue. Beinenenune. Ocmoperynsnusa. PasmHoxkenue. MHunctupoBanue.
Huzentepuiinas ameba. Ctpoenue. Cpena oOutanus. MeaMIIMHCKOE 3HAYCHUE.
[Ipenoxpanenue oT 3apaxeHusl.

Tun JKrytukoBeie. OOmias xapakTepUCTHKa THUMA. OBIJIEHA 3€JeHas Kak
OJIHOKJICTOYHBIA OpPraHu3M, COBMEIIAIONIMN MPU3HAKK >KUBOTHOTO M PACTEHUS.
BosbBOKC - KOJOHMANBHBI OpraHu3M. OBOJIOIMOHHOE 3HAYEHUE OBIJICHOBBIX U
BOJIbBOKCOBBIX.

Tun Undyszopun. OO6mas xapaktepuctuka Ttumna. MH)y3opus Ttydenpka kak
0oJjiee cI0XKHOE OJHOKIETOYHOE *UBOTHOE. Cpena ooutanus. CTpoeHrne, 0COOEHHOCTH
MIPOLIECCOB KU3HENEITEIbHOCTH, pa3MHOKEHHE. Pa3ipakuMOCTb.

Tun CnopoBuku. OO01mas xapakTepucTHKa Tuma. ManspuilHbIi TIa3MOANN Kak
BO30yuTenb Mansgpuu. Croco0 3apakeHusi yelioBeka Majsipuend. OOliee MOHSTHE O

CMEHE X035€B B IUKJIE pa3BUTHs. JIMKBUIAIMS MaNspUK KaK MacCOBOI'0 3a00JIEBaHUs B
Poccun.

Tun Kumeunononoctueie. Krnaccudukarus. OOmas xapakTepuCTHKA THIIA.
Cpena oburtaHus.

Knacc I'mapoumnnbie. OOmiast xapakTepucTuka kiacca. [IpecHoBoanas rujapa.
Buemnee u BHyTpeHHee cTpoeHue. Cpena obutanus. [lutanue ruapel. [IpixaHue.
HepBHas cucrema. JIBmxenue. PazMHoxkeHue 6ecrnofioe u noiosoe. Perenepanmus..

Knacc Cumudounnnpie. OOmas XxapakTepucTUKa Kiacca Ha MpUMEpE  aypesuu.
CrpoeHne 1 IMKI pa3BUTHSL.

Knacc Kopamnoseie nonunel. O0Omias xapakrepuctuka kinacca.  [IpencraBurenu.
[Ipu3HaKyu ycnoKHEHHs B OpraHU3aluu.

3HAYEHHE KUIIEYHOIOJOCTHBIX B IIPUPOJIE.

Tun IInockue uepBu. Knaccuduxanus. O01mast xapakTepucTUKA TUIIA.

Knacc Pecununbie yepBu. OO1as xapakrepucTuka kinacca. benas mmanapus kak
MpPEACTaBUTENb CBOOOTHOKUBYIIMX YepBeil. Cpena oduranus. BHeniHee u BHyTpeHHEE
cTtpoenue. /[Bycroponnss cummetpus. HepBHas cucrema m opranbl 4yyBCTB. [Iutanue.
Jpixanue. PasmMHoxeHue. Perenepanus.

Kinacc Cocanpmuku. OO1asi XxapakTepucTyka kiacca. [ledeHOUHBIN cocanbIIuK.
Buemnee u BHyTpeHHee cTpoeHue. [Ipucnocobnenus k napasutuzmy. CMeHa X035€B B
IUKIE pa3BUTHUA. OKOJOTMYECKHE CHOCOOBl  OrpaHUYEHHUs]  PacCHpOCTpaHEHUS.
[TpodunakTuka 3a6oIeBaHUs.

Knacc Jlenrounsie uepBu. OOmas xapaktepuctuka kiacca. llemHu (cBUHOU H
Obrumit). Ilapazutudeckuii o0pa3 xu3HU. OCOOEHHOCTH BHEITHETO W BHYTPEHHETO
cTtpoeHusd. L{uKibl pa3BUTUSA U CMEHA X0351€B. Mepbl OrpaHUYEeHHs paclpOCTPAHEHUS U
pohUIaKTUKH 3a00JICBaHNS.

Tun Kpyrneie yepBu. OOIas XxapakTepuCTUKa TUIA. ACKapuaa 4deIoBeyYecKas.
Cpena oOurtanusi. BHemHee M BHyTpeHHee cTpoeHue. Pa3mMHOXeHue M pa3BUTHE
ackapuzbl. Mepbl U criocoObl TpounakTuku 3apaxeHus. OcTpula Kak MpeacTaBUTENb
Kpyribix uepseil. [Ipodunakruka 3a00seBanus.

Tun Konpuateie uepsu. Knaccugpukanus. O61mas xapakTepucTiKa THIIA.
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Knacc ManomerunkoBeie uepBu. OOmas xapaktepucTuka kiacca. JloxkaeBoi
yepBb. Cpena oOutanusa. Buemnee u BHyTpeHHee cTpoeHHe. CHCTEMBI OpPraHoB
NUIIeBapeHusi, KpoBooOpaileHusi, BbiaeneHusa. HepBHas cuctema. Pa3sMmHOXeHue.
Pereneparusi. 3HaueHue JOKIEBbIX YepBEH B TOYBOOOPA30BAHUMU.

Kinacc MuorometunkoBsie uepBu. Hepenna. OCHOBHBIE OTIMYUS OT JTOXKIEBBIX
yepBeil. DBOJIONMOHHOE 3HAYEHWE MHOTOUIETMHKOBBIX YEPBEH, X pOJb B MUTAHHH
IIPOMBICIIOBBIX PBIO.

Tun Mommtocku. Kinaccudukanus. OOmiast XxapakTepucTUKa THIIA.

Knacc bproxonorue wmosumtocku. OOmias XapakTepucTuka kiacca. bosbiioi
npynoBuk. Bunorpannas ynutka. Cpena oOuranus. BHelllHee U BHyTpEeHHEE CTpOEHUE.
[Tepeasuxenue. OCOOEHHOCTH MPOIECCOB KU3HEAEATEIBLHOCTU. Pa3MHOXKEHME.

Knacc JIByctBopuarbie Momtocku. OOmas xapakTepucThka kiacca. be3szyOka u
IlepnoBunia. Cpena oOutanus. Buemnee m BHyTpeHHee cTpoeHue. llepenBmkeHue.
Pa3smHoxeHne. Mopckue AByCTBOpYATHIE.

3HaueHHE OpPIOXOHOTMX M JIBYCTBOPYATBIX MOJUIFOCKOB B TPUPOAE H IS
YEJIOBEKa.

Tun UYnenucronorue. OO1as xapakrepuctuka tTuna. Kinaccuduxanus.

Knacc PakooOpasnbie. OOmiasi xapakTepHCTHKa Kilacca Ha NPHUMEPE PEUYHOro
paka. Cpena oOurtanusa. BHellHee cTpoeHHE: XUTUHOBBIN MOKPOB, pacUjC€HEHUE Tela,
KOHEYHOCTH. BHyTpeHHee cTpoeHrne. OCOOEHHOCTH MPOLIECCOB KU3HEAECSATEIbHOCTH.
Pazmuoxxenue. [pyrue PakooOpasnbie. MeIUIIMHCKOE 3HAYEHHE. 3HAYEHUE B NMTUTAHUU
prIO. [TpombicioBsie PakooOpa3Hsie.

Kinacc IlaykooOpasubie. OOmias xapaktepuctuka kiacca. Cpega oOuTaHUS.
Bremnee u BHyTpeHHEe CTPOCHUE MayKa KpeCTOBUKA. JIpIXaHKe, IUTAHUE, BBIICIICHUE,
pasmHOxeHue. [laytuHa u ee ycrpoucrBo. Kiemm. Ponp kiemen B mpupoae M HX
MEIUIMHCKOE 3HaY€HUE. Mephl 3aIUThI YEJIOBEKA OT KJICIIEH.

Knacc Hacekombie. O0mas xapakrepuctuka kiacca. Cpena oourtanusi. Buenrnee
U BHYTPEHHEE CTPOCHHE HACEKOMOro Ha MpHUMepe Maickoro xyka. OcoOeHHOCTH
KU3HEIEATEIBbHOCTU. PasMHOXEHHE.

Tunsl pa3BuTHs HaceKOMbIX. MHOroobpasue HAceKOMBIX M HX 3HAYCHHUE.
I'maBHenme otpsiabl HaceKOMbIX. Hacekomble ¢ HEMOJIHBIM TpeBpaimieHuem. Otpsn
[Ipsamokpsuibie. [IpencraBurenu. CapaHya Kak OIIACHBIA BPEOUTENb CENBCKOTO
xo3sictBa.  Otpsin  [lomyxectkokpbuible  (kiombl). IIpencraButenu. 3HaueHue.
[TokpoBuTenbCcTBEHHAss OKpacka. Hacexkombple ¢ monaHBIM npeBpamieHueM. Otpsig
Yemyekpouible. I[lpeacraButenu. KamyctHas OensitHka. TyTOBBIM — IIETKOMPSA.
[IIeaxoBOACTBO. Otpan  XKectkokpwuible. Bpennbie U TOJE3HBIE  KYKH.
IIpenocreperatomas okpacka. Otpsin [ABykpbuisie. [IpencraButenu. KomHatHas myxa,
oBoabl. MenunuHckoe 3HaueHue. Otpsa  Ilepenonuarokpeuisbie. [IpencraButenu.
MenonocHast muena, MypaBbu. OCOOEHHOCTH >KM3HHU OOIECTBEHHBIX HACEKOMBIX.
WNuctrHKT. Hae3gHuky, Kak OpeIcTaBUTENN Napa3uTUYECKUX IEPENOHYATOKPBUIBIX.

buonornuecknii crmocod 60prOBI ¢ BpeAHBIMU HAaceKOMbIMU. OXpaHa TOJIE3HBIX
HAaceKOMBIX. ApoMopdo3bl  uineHUCTOHOrMX. CXOACTBO M pa3iMyuusi  MEXIY
YIEHUCTOHOTMMH M KOJIbYaThIMHU YEPBAMH.

Tun Xopnossie. Knaccudukarus. OOmas XxapakTeprucTUKa TUIA.

Knacc Jlanuetnuku. Jlannetnuk kak (opma, Oau3kas K mpeaKaM MO3BOHOYHBIX
#UBOTHBIX. Cpenia oOuTanus. BuemHee n BHyTpeHHee cTpoenue. Pazmuoxenue. O6pa3
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#u3HU. CXOACTBO JIAHLIETHUKA C 0€CITO3BOHOYHBIMU U TO3BOHOYHBIMU )KUBOTHBIMHU.

Hanknacc (kmacc) PwiObl. OOmias xapaktepucTuka. BHelIHee W BHYTpEHHEE
CTpoeHHe pbIObI Ha mpuMepe peuHoro okyHs. Cpenga oOuTaHUs, KOXKHBIE MOKPOBBI,
MBIIIIEYHAsE  CHCTEMa, CTPOEHUE CKeJleTa, CTPOCHHE ceplua W  CHUCTEMBI
KpOBOOOpAIICHUS, JbIXaHWEe, MUIICBAPUTEIbHAS W BBIICIUTEIbHAS CUCTeMBbl. HepBHas
CHUCTEMa U OpraHbl YyBCTB. Pa3MHOKEHUE 1 pa3BUTHE.

Cucrematnueckuit 0630p poi0. [loakmace XpsiieBbie polObl: OTPAIBI - AKYJIBI U
Ckartbl. XapaktepucTtrka. BHenHee 1 BHYTpEHHEE CTPOCHUE.

ITonknacc  Koctuble  pbiObl.  HamoTpsinm  OcetrpoBbie  (XpAIIEKOCTHBIE).
[IpencraButenn, OCOOCHHOCTH CTPOCHHUSA, IEHHOCTh M 3HaueHue. Hanotpsan
HBosikogpimane. [lpeacraButenu aposikoabimammx peid. Hanmotpsinm Kucrenépwie.
[IpeacraButenu kucrenépeix pbid. Hamotpsa Koctucteie pblObl:  OTpSIBl -
Cenbneobpasnbie, JlococéBbie, KapmnooOpasnsie, KambanooOpasubsie, Tpeckosbie.
O6mme cBeneHuss 00 o0Opa3e JKU3HU, TMPHUCIOCOOJICHUSX K pPa3sHbIM YCIOBHIM
CyllecTBOBaHMs. YcloBus ukpoMeranus. [lmomoBurocts. Pa3Butue puid, Murpaiuu.
OxpaHa 1 BOCIIPOU3BOACTBO PHIOHBIX PECYPCOB.

Knacc 3emuoBonnbie. Kinaccudukarnus. O01as xapakTepucThKa Kiacca.

BhemHee u BHyTpeHHEE CTpOEHHUE JIATYIIKM (Ha mpuMepe Jo0oro BUa).
OcobOeHHOCTH Cpelbl OOMTaHMS, KOXKHBIE TOKPOBBI, MBIIICUHAs CHUCTEMA, CTPOCHHUC

CKeJleTa, CTPOEHHE cepAua M CHCTEMbl KPOBOOOpPAIECHHUS, IbIXaHWE, POJb KOXH B
JbIXaHUU, TUIIEBAPUTENIbHAS. U BBIAEIUTENbHAS cUcTeMbl. HepBHas cuctemMa U OpraHsl
yyBCTB. Pa3sMHOXXeHME W pa3BuTHE. 3UMOBKU. MHOroo0Opasue 3eMHOBOJHBIX U HUX
3HaueHue. [Iporcxoxnenne 3eMHOBOIHbIX.

Knacc IlpecMmbikatonuecs. O01mas xapakTepucTHKa Kiacca.

Buemnee u BHyTpeHHeEEe CTpPOEHHE MPBITKON smepuisl. [lpucnocobnenus
’KU3HH B Ha3eMHOH cpene. KoxkHble TOKPOBBI, MBIIIEYHAs CUCTEMA, CTPOCHHUE CKEJIETa,
CTpPOCHHE ceplla M CHUCTEMbl KpPOBOOOpAICHMs, MAbIXaHWE, MHILEBApUTENbHAS MU
BBIICIINTENbHAS cUCTEMBbl. HepBHas cucrema M opraHel 4yBCTB. Pa3MHOXEHHE U
pa3Butue. Perenepanus

3Mmen. SOoBUTHIE W HEANOBUTHIE 3MEU. STOBUTHIE >KENE3bl, SAOBUTHIE 3YOBI
IlepBas momowmp npu ykyce sO0BUTOM 3MeU. COBpEMEHHBIE IPECMBIKAIOIIMECS:
yepenaxu, Kpokoauibl. [Ipoucxoxaenue npecmbikaromuxcs. PasHooOpasue apeBHUX
MIPECMBIKAIOIINXCS. 3HAYEHUE MTPECMBIKAOIUXCS B IPUPOE U JIJIS YEIIOBEKA.

Knacc [Itunpr. Knaccudukamus. O0imas xapakTepucThKa Kiiacca.

Buemnee wu BHyTpeHHee cTpoeHue Toay0s. (OcCOOEHHOCTH TMPOIIECCOB
xu3zHenearenbHocT IlpucnocobnenHocts k mojery. Cpena oOWTaHUs, KOXKHBIE
MOKPOBBI, MBIIIEYHAs! CUCTEMA, CTPOCHHE CKeJeTa, CTPOCHUE CEepAlld U CHUCTEMBI
KpOBOOOpAIlleHHs, JbIXaHUE, MUILEeBApUTEIbHAS U BBIICIUTENbHAs cucTemMbl. HepBHas
CUCTEMa U OpraHbl YyBCTB. Pa3MHOXEHUE U pa3BUTHE.

Pazmuoxenue u pazsurtue. [Ipoucxoxaenue nruu. Ilepsontuisl.

[Toaxnacc Hacrosmue nrunpsl. Hagpotpsa CrpaycoBbie (beckuneBbie) NTHIBI.
Pacnipoctpanenue. Hekotopsie ocobeHHocTH cTpoenus U xu3Hu. Hanotpsin [TuHrBUHBI.
OCOOEHHOCTH CTpPOEHUS U KU3HM B CYPOBBIX YCIOBUSX AHTapkTukud. Hagorpsin
Jleraromme (Kunerpyaple) ntuiel. Baxkneimme otpsasl: BopoObuHOOOpa3HEIE,
P>xaHkooOpasHble, ['yceoOpasHsie, JIHeBHBIE XUILHHKH, Kypoo0Gpasusie,
Awuctoobpasnbie, ['omybeobpasnbie, [arinoobpasubie, Ctpmxkeodpasnbie, Kykymiku.
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Pa3nooOpa3ue nerarolux NOTULl - OTUIBI Jieca; NTUIBI CTENed M MYyCThbIHb; NTHUIIbI
OTKPBITBIX BO3AYLIHBIX MPOCTPAHCTB; MNTHIBI OOJIOT, MPECHBIX BOJOEMOB U HUX
nobepexuii. O0pa3 KuU3HHU, NPUCTIOCOOIEHHOCTh K Pa3HbIM YCIOBUSM CYIIECTBOBAHUSI.
[Iutanue, pasmHoOkeHUE, pa3BUTHE. CE30HHBIC SBJICHHUS B KWU3HU MNTHUIL TMEPEIIETHI,
rHezgoBanue. OxpaHa W NPUBJICYEHUE NTHULl (3UMHSS MOAKOPMKA, W3TOTOBJICHHE U
pa3MeIleHNE HCKYCCTBEHHBIX THE370BHil). Poinb nTUIl B npHpoAe M HX 3HAYEHUE B
KU3HH YE€JIOBEKA.

Knacc Mninekonuratomue. Knaccudukanus. OOmiass xapakTepuUCTHKa Kiiacca.
OCOOEHHOCTH BHEIIHET0 W BHYTPEHHErO CTPOEHUS MIICKONHMTAIONIMX Ha MpUMEpPE
cobaku. Pazmuoxxenne u passutue. [IpoucxoxaeHne MiuekonuTaomux. MHOTrooopasue
MJIEKOIIMTAIOIINX U UX 3HAYCHHUE.

[Tongknacc SMunekmamymme. OOmas xapakTepUCTHUKA. YTKOHOC H EXHUIHA.
CX0ACTBO AWLEKIANYIINX U TPECMBIKAIOIIUXCS.

[Tonknacc Hactosume 3Bepu. IlnaneHtapHble MIIEKONUTAIOUIME - HaubOojee
MIPOrPECCUBHAs IPYyIIIa COBPEMEHHBIX TO3BOHOYHBIX JKUBOTHBIX. X pa3HOOOpasue.

0O0630p MiexkonuTaromux mno orpsaam: Hacekomosnuele, Pykokpbuibie, ['pbI3yHBI,
3aitiieoOpa3uble, XwuilHble (TcoBble, KomiaubM), Jlactronorme, KutooOpasnbie,
[TapnokonsiTHble, HemapHokombiTHble, X000THBIE, [IpumaTel. Bpicime npumarsl.
CewmeiicTBa - MapTbilikoBbie U YenoBekooOpa3Hbie 00e3bsiHbL. [IpeacTaBuTeny oTpsaoB
MJIEKOMUTAIOIIMX: JIECHBIE, POIOIIIKE, TIOJTyBOJAHbBIE, BOJHBIE, JIETAIOIINE 3BEPU U 3BEPU

OTKPBITHIX MPOCTPaHCTB. OCOOCHHOCTU CTPOCHUS U KUZHEICATEIbHOCTH. 3HAUCHUE
MJICKOIIUTAIOIINUX B IIPUPOJIE U KU3HU YEIIOBEKA.

Ponp milekonuTarmmx B MPUPOAE U KU3HU venoBeka. OxpaHa MOJE3HBIX U
penxux 3Bepei. Pacpoctpanenue xuBOTHBIX Ha 3emie. [Ipuunnbl pasznuuus dayHsl B
pa3HBIX MeCTax 3€MHOTO IIapa.

PazButue xuBOoTHOrO mMupa Ha 3emie. OCHOBHbBIE 3Talbl Pa3BUTHS KUBOTHOIO
MHpA: OT OAHOKJIETOUHBIX K MHOTOKJIETOYHBIM, OT HM3LIMX K BBICIIMM IO 3paM HU
neprogaMm. COOTHOLIEHUSI MEXKY KJIACCaMHM MO3BOHOYHBIX. OTpake€HUE POACTBEHHBIX
CBSI3€M B €CTECTBEHHOW CUCTEME KUBOTHOTO MUDA.

Paznen 4. YeaoBek
AHatomus, (U3UOJIOTHS W TUTHEHA 4YEJIOBEKA - B3aMMOCBS3aHHBIC HAYKH,

u3yyaroue cTpoeHue, (QyHKUMM OpraHu3Ma YeJoBeKa M YCIIOBUS COXpPaHEHUsl €ro
310pOBbsl. 3HaYEHUE 3HAHUM 110 aHATOMUH, (PU3NOJIOTUU U TUTUEHE YeJIOBEKa.

OOGmuit 0630p opraHu3Ma 4ejioBeKa.

Ctpoenne u (QyHKIMM YeloBeYECKOro opranusmMa. CpaBHEHHE CTPOEHUS
OpraHu3Ma 4YeJOBeKa W MIICKONMUTAIONMX >KUBOTHBIX. OCHOBHBIE THUIBI TKaHEH
(3nuTenuanbHbIe, COeIMHUTENbHBIE, MBIIIICYHbIC, HEPBHASI TKAHH ) U UX CBOMCTBA.

HepsHas cucrema. @yHkimn HEpBHOU cucTeMbI. [IOHATHA O HEPBHOM PETYJISIUH.
[Tpomecchl BO30OYKIEHUST M TOPMOXEHHUS B HEPBHBIX KieTkax. CTpoeHHme HeHpoHa.
Tuner HepBHBIX BOJIOKOH. Perientopel. Peduiexc. Cxema peduiekTopHo# 1yTH.

LlenTpansHas HepBHas cuctema. CTpoeHne © (YyHKUHUM CHOUHHOTO MO3ra.
Peduexkcel cnuHHOro wmosra. CrtpoeHue U (QYHKIMH OTAEIOB TOJOBHOTO MO3ra:
IIPOJIOJTOBATHINA, MO3KE€YOK, CPEIHWN, MPOMEKYTOUYHbIA, KOHEUHBbIM. BrICIni oTaen
rOJIOBHOTO MO3ra - Kopa Oousbiiux mnonymiapuid. [lepudepuueckas HepBHas cucrema.
CoMaruyeckasi 1 BereTaTuBHas (aBTOHOMHas) HEpBHbIE cuUcTeMbl. CUMIAaTHYECKUI U
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apacUMIaTU4YECKUI OTIEJIbl BEIT€TaTUBHON HEPBHOUW CHCTEMBI.

JKenespl BHyTpeHHEN cekpenuu. [loHATHE O T'yMOpaIbHOU perysinuu. I opMOHBI
U UX POJIb B PETYIIALUU POCTA, pa3BUTUA, JU(depeHIUPOBKU U MeTaboim3Ma. ['opMoHsI
runousa, UX poiib B PETYJSLUU POCTa U pa3BUTHs opranu3ma venoBeka. LlluroBuanas
JKeJe3a U ee TOPMOHBI. ['OpMOHBI HAAIIOYEYHUKOB M IIOJIOBBIX Xkene3. Ponb ropMOHOB
HOJIKEITY TOYHOM JKEJIE3bl B PETYJISILIMM YIIIEBOJIHOTO OOMEHa.

OnopHo-aBurarenbHas cuctemMa. @OYHKIUMU ONOPHO-IBUIaTEIbHOM CHUCTEMBI.
Crpoenue ckenera uenoBeka. (OCOOEHHOCTHM CTPOEHHS CKeJeTa B CBSI3U  C
IPSIMOXO0XKICHUEM U TPYAOBOU JIEATEIBHOCTBIO YenoBeKa. CTpOEHUE U COCTaB KOCTEH.
Oprannueckoe M HEOPraHMYECKOE BEUIECTBO KOCTH. POCT KOCTEH B TOJIIMHY.
CoenuHeHus: KOCTEW: HENpPEPBIBHBIC, CYCTaBbl, INONyCycTaBbl. llepBas momomis npu
[IepeIoMax, BBIBUXAX U PACTSKECHUSAX.

MeliieyHasi cucteMma yejaoBeka. MbIIIIbl, UX CTpoeHue U (PpyHKuu. J[BUKeHue B
cyctaBax. PediekTopHBIA XapakTep AeATebHOCTH MbIl. KoopauHaiusi IBUKEHUU.
Bnusgaue putMa n Harpy3ku Ha paboTocnocOOHOCTh MbIIII. Y TomiieHHe. OCOOEHHOCTH
ONMOPHO-BUTaTEIbHOM CHUCTEMBI J€TE€d M MOAPOCTKOB. 3HAay€HUE (PU3KYJIbTYpbl H
cnopra I NpaBWIbHOrO (opMUpOBaHMS cKejlera W Mbll. Ilpemynpexnenue
VMCKPUBJIEHU [TO3BOHOYHMKA M PAa3BUTUS IUIOCKOCTONMS. [IpaBunpHas mocaaka, ocaHka
U pabouasi 1mo3a.

BHyTpeHHsis cpena opraHusma:  KpoBb, JHMMQa, TKaHEBas KUIKOCTb.
OTHOCHUTENIBHOE TOCTOSHCTBO BHYTPEHHEHN CPElbl OPraHU3Ma.

KpoBb. ®ynkiuu kpoBu. CocTaB KpoBH: Iia3ma, popMeHHbIE 3JeMeHThl. Posb
SPUTPOLIMTOB B TiepeHoce ra3oB. (CBepThIBAHME KPOBU KaK 3alllUTHAs pPEAKIHUS
oprann3ma. OyHKIMU JTEUKOMUTOB. YueHue M.J.MeyHnkKkoBa O 3alIUTHBIX CBOMCTBAaxX
KpoBu. Bo30ynurenn wuHdeknuu: OakTepuu U BUPYCHL. bopnba C snuaeMUIMH.
Nmmynuret u ero Buasl. ['pynnel kposu. llepenrBanue KpoBU U €ro 3HaUYCHUE.

Jlumda. JlumdoobpazoBanue. JBwkenne auM@bl B JTUMQPATHUYECKUX COCYJIaX.
Otnuune mum@sbl oT 11a3Mbl. TkaHeBast )KUKOCTh, €€ 3HaYCHUE.

Cucrema opraHoB KpoBooOpamieHus. @DYHKIMM OPraHoB KpOBOOOpaIlEeHUsI.
Bonbiioii u Maneiii Kpyra KpoBooOpareHusi. Aprepun, Kanuwuisipsl U BeHbl. Cep/ile,
ero crpoenue u pabora. Kimamansl cepama. CBoiicTBa cepieuHoit muimbl. [lynbe, ero
onpenenieHre. KpoBsiHOE naBlIeHHME M CKOPOCTHh JBWKEHHMS KPOBH B PA3JIUYHBIX
y4acTKaxX KpOBEHOCHOTo pycia. IlepBas moMome Mpu apTepuasbHOM W BEHO3HOM
KpoBoTeueHUU. [loHATHE O HEPBHOM W TYMOpPaJIbHOW peryysiiud paboThl cepAla H
KPOBEHOCHBIX cOCyn0B. TpeHupoBka cepiaua. BausHue Qu3KyapTypbl M cHopTa Ha
CEPACYHO-COCYAUCTYIO CUCTEMY .

CucrteMa opraHoB JbixaHusi. OyHKIMU OPraHOB JbIXaHUS. J[pIXaTeIbHbIE MyTH.
INomocosoii ammapat. CtpoeHue Jierkux. ['a3000MeH B JIETKMX M TKaHAX. MexaHU3M
NbIXaTENbHBIX JBH)KCHUN. JKW3HEHHAass €MKOCTh Jerkux. llepeHoc ra3oB KpOBBIO.
3HaueHUEe [bIXaTEIbHOM T'MMHACTHUKH. McKyccTBeHHOe abixaHue. HepBHas wu
ryMoOpasibHasi peryJisilius JbIXaHus. 3allluTHbIE JbixatenbHble pediekcol. [lonsTtue o
KJIMHUYECKOM W Ouosiormueckoil cmepTu. JloBpaueOHble METOAbl BOCCTAHOBJICHUS
IBIXaHUS W CEPJICYHOMN NEATEeNbHOCTH (JIbIXaHHE W30 pTa B POT, HEMPAMOW MaccCax
cepaua). I'mruena npixaHus. 3Hauy€HUE MPABHIBHOTO JAblxaHWs. bopb0a 3a 4uCTHIM
BO3/lyX B OBITY, IIKOJIe U Ha Mpou3BojacTBe. Bpen kypenus. Ilepenaya nHGEKIIMOHHBIX
0one3Heil (rpuri, TyOepkyes3, nudrepus) yepes Bo3aAyX U UX NpoduiakTuka.
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Cucrema opraHoB mnuineBapeHus. DyHKIMM OpraHoB muuieBapeHus. OOuwmi
0030p OpraHoB MUIEBAPEHUS: OPraHbl MOJOCTU pTa (3YObl, SI3bIK, CIIOHHBIE >KEJIe3bl),
NUIIEBO/, KEITYI0K, KHIIEYHUK, MMOHKETYI0YHAs )Kele3a, NeueHb. M3MeHeHne nuimm B
Pa3IMYHBIX OTAENaX NuileBapuTeabHoro Ttpakra. JXeanue. OnbiTel W.I1.ITaBnoBa mo
M3YYCHUIO JCSITENbHOCTU CIIOHHBIX jkeje3. JleiicTBre (GepMEHTOB CIIOHBI HAa YTJIEBO/IBI.
['moranue. Boigenenue sxemnynounoro coka. OmbITel Ha cobakax ¢ PUCTYJION KelyaKa, ¢
M30JINPOBAHHBIM KEeIMyIo4ykoM. [lepeBapuBaHne mMIMM B KEIYJKE U TOHKOM
kuieyHuke. GepMeHTsl. BinsiHue coctaBa MUK HA JEATEIBHOCTh MUILEBAPUTEIBHBIX
xKene3. Ponp MedeHM W NOJKENyJOYHOM JKelle3bl B IHIIEBapeHUHU. BcackiBaHme
MUTaTENbHBIX BelecTB. DYyHKIMH TOJCTOro KumeyHuKa. [IpuMepbl O€3yClIOBHBIX H
YCIOBHBIX mHIIEBbIX pediekcoB. Padotel M.I1.I1aBnoBa mo m3yuyeHHUIO MUILCBAPEHUS,
HEPBHOU peryisiuuy nuiieBapeHus. HepBHas u ryMopanbHas peryisiuus NTUIIEBAPCHHUS.
['uruennyeckue ycioBusi HOpMalbHOro nuineBapeHus. [loHsTHe o mnpodunakTuke
IUIIEBbIX UHPEKINH.

O6men BemiecTB. [lumieBble NPOAYKTHI M IUTATENIbHBIE BELIECTBA. 3HAUYEHUE
nuiy. CojaepkaHue O€NKOB, KMPOB M YIVIEBOJOB B OCHOBHBIX TI'pYIIax MUIIEBBIX
OPOAYKTOB. YCBOeHHE O€JIKOB, KUPOB, YIJIEBOJAOB B OpraHusme. BHyTpHUKIETOUHBIHI
0OMEH BeIECTB. Y CBOEHUE MUTATENbHBIX BemecTB (accummisius). [Ipoueccsl pacnana
(muccummtALys ). ACCUMUIISIIUS U AUCCUMUIISIUS KaK JABE CTOPOHBI €IMHOTO IMpolecca
obmena BemecTB. (CamMOOOHOBIIEHME OpraHuM3Ma B Mpolecce OOMeHa BEIECTB.
IIpeBpamienne >Heprur B OpraHusMe. lemmepaTypa Tena. 3HAYEHHUE NOAJECPKAHUS
MIOCTOSIHHOW TeMIiepaTypsbl Tena. [1oTpeOHOCTh opranu3ma B Oenkax, KUpax, yrieBoaax,
BoJe M coysiXx. Hopmbl muranus. KaJopuiHOCTH NUINEBOrO panvoOHA. BHUTaMuUHBIL

3HaueHHE BUTAMHUHOB. 3a00JIEBaHUs, CBSI3AHHBIE C HEJOCTATKOM BUTAMUHOB B MHIIE.
OcoOeHHOCTM TUTaHUST B NEPHOJ POCTA. 3HAYEHUE MPABWIBHOIO MUTAHUA IS
OpraHu3Ma.

Cucrema opraHoB BbiaeneHUs. DyHKIUMKW OpPraHOB BbIACICHUS. Brinenenue
npOayKTOB oOMeHa. OpraHbl MOYEBBIACIHUTENbHON cucTembl. CTpoeHue u padorta
NOYEK. 3HAYEHNE OPTaHOB BBIACICHUS B MOAJIEPKAHUU MOCTOSHCTBA BHYTPEHHEN CPEIbI
OpraHu3Ma.

Koxa. ®@ynkuun koxu. Ctpoenue koxu. [IpousBomnbie koxku. Posb koxu B
perynsiuuu termnoodMmeHna. [lepBas momous npu 0OMOpaXMBaHUHU, 0XKOTE, TEMJIOBOM H
COJIHEYHOM yJapax. 3HAu€HUE 3aKaJMBaHMs opraHu3Mma. EcrtecTBeHHBIE (HAKTOPHI
3aKQIMBAHUS U MPABUJIA MTOJIb30BAHUS UMU. | UTHEHA KOXKU U OJICHKIBI.

Ananuzaropsl. Yuenue W.I1.I1aBnoBa 06 aHanu3aropax. 3HaueHHE aHAIM3ATOPOB
JUISL BOCIIPUATHSL OKPYKAIOIIEro Mupa. 3pUTENbHBIN aHanmu3atop. CTpoeHue Triasa.
CBeTOuyBCTBUTENBHBIN anmapaTr Tiasza. l[locTpoeHne u300pakeHHUS Ha CeTyaTKe.
bim30opykocTh, NambHO30PKOCTh M WX Koppekuusa. [uruena 3penusa. CiyxoBoit
aHanuzatop. CTpoeHHE M TUTHMEHa OpraHa ciiyxa. MexaHu3M BOCIHPHUATHS 3BYKOB.
Bectubynsipusiii  ananuzatop. Ocsizanue. MexaHuU3Mbl BOCHPHATHS NPUKOCHOBEHUS,
xojiona, temna. OOoHsHME. MexaHus3Mm BocHpusiTusi 3anaxoB. Bkyc. MexaHuszm
BOCIIPUATHS TTULIH.

Briciias HepBHas nestenbHOCTh. Ponb .M. CedeHoBa B pa3BUTHUU YYEHHUS O
BbICIIE HepBHOW aesTenbHOCTH. Yuenue I.I1.IlaBnoBa 00 ycioBHBIX pediekcax.
VYcaousle u Oe3ycnoBHble peduiekchl. OOpa3oBaHHE€ U TOPMOMKEHHE YCIOBHBIX
pednexcoB. Peduiekchl - ocHOBa moBeneHUs KUBOTHBIX. OCOOEHHOCTHM  BBICIIEH
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HEPBHOW JEATEJIbBHOCTH 4eJloBeKa. HemocpeACcTBEHHbIE W PEYEBBIE  YCIOBHbBIE
pasapaxurenu. PyHkuus peud. IlepBas u BTOpas CHUrHajdbHbIE CUCTEMBI. | HWrueHa
YMCTBEHHOTO Tpyna. Pexxum nHs. Pexum Tpyna m orapixa. ['mruena cna. BiusHue
aJIKOTOJIs1, TabaKa U HAPKOTUYECKUX CPEJICTB Ha HEPBHYIO CUCTEMY.

Pa3BuTne yenoBeyeckoro oprann3zMa MyKCKas M JKEHCKas IOJIOBBIE CUCTEMBI.
[TonoBeie kietku. OmnogoTBopeHue. Poiib XpoMocoM B Iepeaye HACIEICTBEHHBIX
cBOMCTB. CXOJICTBO paHHUX CTaJAWM PA3BUTHUS 3apOABIIIA YEJIOBEKA M MO3BOHOYHBIX
®KUBOTHBIX. [luTanue 3apoppima venoBeka. [locTaMOpHOHANBEHOE pa3BUTHE YEIOBEKA.
Oco0EeHHOCTH pa3BUTHSI IETCKOTO M IOHOMIECKOTO OpraHU3MOB. 3HAaUeHUE (PU3UUECKOM
KyJbTYpbl U CHOPTA ISl HOPMAJIBHOTO Pa3BUTHS U YKPEIUICHUs OpraHu3ma. BriusiHue
aJKOTOJIs1, Tabaka M HApPKOTUYECKUX CPEACTB HA KIIETKH, OpPTraHbl U CHUCTEMbl OPraHOB
YesloBeKa B AMOPHUOHANBHBIN U TOCTAIMOPHUOHAIIBHBIN ITEPHO/IBI.

Opranusm Kak eauHoe wenoe. KoopauHanus JeATENBHOCTH BCEX OpPraHOB
(ryMopasnbHbI€ 1 HEPBHbIE MEXaHU3MBbI PETYJISLIIHN).
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