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BBeaenne

buonornyeckue 3HaHMS TMOAPACTAIONIETO MOKOJICHUS SBISIOTCS Oa30BBIMH IS
MOHUMAaHUS 3aKOHOB TTPUPOABI, HOPMUPOBAHUS 3I0POBOTO 00pa3a KU3HU, 0OECIICUCHHUS]
FEHETUYECKOM TPaMOTHOCTH, TUTHEHUYECKOTO U HAKOJOTMYECKOTO BOCIHUTAHUA,
MNOJTOTOBKM K TPYJOBOM JEATEIBHOCTH B 00JIACTU MEIUIUMHBI, OUOTEXHOJIOTHH,
CEIIbCKOT0 XO351CTBA U MH. JIp.

AOUTYpPHUEHTHI BBICIITUX MEAUIIMHCKUX YU€OHBIX 3aBEJICHUIN Ha DK3aMEHE 110
OMOJIOTHH JOJKHBI TTOKa3aTh HEOOXOIUMBIE JIJIs MPOAOJIKEHUs] 00pa30BaHUs B By3€
3HAHU:

- D3BOJIIOLIMOHHOTO pAa3BUTHSA JKUBOW TMPHUPOJBI, & TaKXKe TIJIABHEHIINUX IOHITUH,
3aKOHOMEPHOCTEM W 3aKOHOB, KaCaloOIIMXCS CTPOCHMS, HACJIEHOBAHUS MPU3HAKOB,
KUA3HECITECIBHOCTH W PAa3BUTHS PACTUTEIBHOTO, HUBOTHOTO M YEJIOBEUYECKOIO
OpPraHn3MOB;

- K1accu(UKa OCHOBHBIX TAKCOHOMUYECKHUX TPYIIN PACTCHUHN U KUBOTHBIX;

- Mopdosoruu u GU3HOJIOTHN PACTEHUM, )KUBOTHBIX U YCJIOBEKa,;

- ONPENCISAIONINE [IEHHOCTHBIE OPUEHTAIIUN B OTHOIICHUU K OKPYKaOIIEH Cpele, K
COOCTBEHHOMY 3JIOPOBBIO M 3JIOPOBBIO OKPYIKAIOIIHX;

YMEHUSA:

- 000CHOBBIBATh BBIBObI, ONEPUPOBATH OHMOJIOTHYCCKHUMHU TEPMUHAMH W TOHSITHSIMHU
Il OOBSCHEHHWS SBJICHHM TMPUPOABI C MPUMEHEHHEM IPHUMEPOB U3 MPAKTHUKH
3APaBOOXPAHEHMUS, CEIILCKOX035IMCTBEHHOTO Y MPOMBIIIJIEHHOTO ITPOU3BOJICTBA;

- BBIPAXKATh OCHOBHBIE TIOJIOKEHHUSI HAYYHOTO MHPOBO33PEHUS, HSKOJOTHYECKOTO
CO3HaHUsI, IPUHIUIIOB COXPAHECHUS 30POBbSI.

Paznenl.O0uias 0mojiorus

buonorus-Hayka o *u3HH.

3HayeHue OUOJOTUYECKON HAyKH JJIsl CEJIbCKOTO XO3SMCTBA, MPOMBIILICHHOCTH,
MEJIUIIMHBI, TUTHUEHBI, OXpaHbl MPUPOAbl. JKUBBIE CUCTEMBI: KJETKa, OPraHU3M, BH],
ouoreHo3, Ouocdepa, ux nsBomronus. [IpU3HAKM KUBBIX CUCTEM: OOMEH BEIIECTB
SHEPIruM, LEJIOCTHOCTh, B3aUMOCBS3b CTPYKTYphl M (YHKIUH, CBSI3b CO CPEJOH,
CaMOPETYJISILIUS.

Bxnag 6uonornyeckoi Hayku B (hOpMUpOBaHHE HAYYHOW KapTUHBI MUpa, 0OIIEH
KYJIbTYPBI JINUHOCTH.

OO6mme 6uoIornYecKre 3aKOHOMEPHOCTH. Y POBHU OPTaHU3AIUHU KUBOW MPUPOIBI:
MOJIEKYJIPHBIH, KJIE€TOYHBIH, OpPTraHU3MEHHBIM, MOMYJISHMOHHO-BUIOBOM,
OMOreOIeHOTUYECKHM, OMOCHEPHBIN.

!!HTOJ’IOFI/IH. I/ICTOpI/ISI OTKPBITHA KIICTKH. OCHOBHBIE MOJIOKEHHUS KJICTOYHOM
TCOPHUMU. MGTO,ZIBI HN3Y4YCHUS KICTKHU. Knerka — QJICMCHTApHas XHUBasd CUCTEMaA, OCHOBHAsA
CTPYKTYPHaA U q)yHKHI/IOHaIIBHafI CANHMIA PACTUTCIIbHBIX U ) KUBOTHBIX OPIraHU3MOB.

XHUMHYECKHUM COCTAB KJICTKHU. COI[Cp}KaHI/IG XHUMHYCCKHUX 3JICMCHTOB B JKHBbIX
CcucTremMax. MaKpo N MHUKPOJJIICMCHTBI KIICTKH. Bozxa n JOJpyruc HCEOPraHU4YCCKUC
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BCIICCTBA U UX POJIb B X KUBHCACATCIbHOCTH ) KUBBIX CUCTCM.

Opranuyeckne BelleCTBa KIETKU. YTieBoAbl. MOHOcaxapupl, IUCAXapuibl U
MOJTUCAXaPUIbI PACTUTETBHBIX U )KUBOTHBIX KJIETOK, IX CTPOCHUE U (DYHKITUH.

JIunuasl U ux npousBoaHble. CTpoeHHe U QYHKIMH JTUMUIOB B PACTUTEIBHBIX U
KUBOTHBIX OpraHU3Max

benkn kak OwomomuMepsl. AMHWHOKHCIOTBI, WX CTPYKTypa W CBOWCTBA.
[lepBuunasi, BTOpuyHas, TPETUYHASI U YETBEPTUUHASL CTPYKTYpPbl OCITKOBOU MOJICKYJIBI.
[Tpumepsl MPOCTHIX M CIOKHBIX OenkoB. DyHKIHUM OeTKOB B KiIeTKe. DEPMEHTHI, UX
POJIb B IIPOLIECCAX JKU3HEAEATENBHOCTH KIETKH.

Hyxnennoseie kucinotel. PHK un JIHK kak Owonomumepsl. Hykneotwasl, ux
CTPOEHHE M COEJIMHEHUE MpU O00pa30BaHUU MONMHYKICOTHUAHOW menu. CTtpoeHue u
¢bynkuuu  JIHK, MecronaxoxaeHue B KkieTke. [IpuHIMI KOMILJIEMEHTapHOCTH.
Perumikanms JIHK kak peakuusa marpuyHoro cuHte3a. Ctpykrypa um Buael PHK, nx
dbynkmuu. Koxg JIHK (PHK).

AT®. Conepxanne AT® B kiietke. Makpospruueckue cBsizu B AT®. 3HaueHue
ATO® B KHU3HENECATEIHHOCTH KIIETKH.

Crpoenne xieTku. OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTBI JYKapHUOTHYECKON
KJIIETKM: Hapy)kHas KJIEeTOoyHas MemOpaHa, LWTOIUIa3Ma U sApo. buonormyeckas
MeMOpaHa, ee ctpoenue u ¢pyHkuuu. IlepeHoc BemecTs yepe3 meMOpany. OpraHouibl U
BKJIFOYEHHUS] LUTOIUIa3Mbl. MeMOpaHHblE U HE MEMOpaHHbIE OpPraHOMJIbI KIETKH, HX
CTpO€HUE, (PYHKIIMU, MECTOHAXOXKJIEHHE B KIeTKe. OCOOEHHOCTH CTPOEHUS PACTUTEIbHOU
MU KUBOTHOW KiIeTKH. CTpoeHHE MNPOKAPUOTHYECKOW KieTkH. lIpokapmornueckas u
AYKapUOTHYECKAs KIETKH, UX CXOJICTBA M OTJIMYHS.

Hexnerounsie dhopmbl sxu3nu. Bupychl. YiabTpaMuKpocKomruecKkas OpraHu3aius
BUPYCOB U OakTepuodaroB, WX 3HAUYCHHE W POJIb B mpupojne. BupycHeie Oosie3Hu
YEJIOBEKA, )KUBOTHBIX U PACTECHUM.

OOmeH BewecTB U3 Hepruu B KieTke.l lnactuueckuii u sHepreTHuecKuii ooMeH
—OCHOBA KU3HENIEATEIIbHOCTH KJIETKH.

[Inactuueckuit oOMeH. ABTOTpo(HbBIE, MHKCOTPO(QHBIE U TeTepOoTPOdHbIE
opranu3mbl. doTocuHTe3. OcoOeHHOCTH 0OMEHA BELIECTB M SHEPTUU B PACTUTEIIbLHON
KieTke. buonornueckuit cmeici (porocuHTe3a. Xjopomtactel. CBs3b CTPYKTYpbl U
¢ynkuuu. CperoBas (¢da3a Qorocunteza. TemuoBas ¢daza (orocunTesa.Poib
depmentoB.  buosormdeckuit  cmbicn  1ukia  KanpBuna.  [lyTh  moBbIIEHUS
IPOIYKTUBHOCTH IIPOLIECCOB (DOTOCUHTE3A Y CEbCKOXO3SIMCTBEHHBIX PACTEHHM.
XeMOCHHTE3 Ha TPUMEpE HKee30-,HUTPO-U cepodaKTepuil.

buocunre3 Oenka. Ponb HYKIEMHOBBIX KHCIOT B mpolecce OMocuHTe3a Oenka.
I'en u ero pons B 6uocunrtese 6enka. Kox JIHK. Peakiiuu matpuyHoro cunTesa Oenka -
TPAHCKPUIILUS U TpaHcasuusa. Ponb GpepMEeHTOB B OCylllecTBIEHUH OMOCUHTE3a Oerka.
3nauenne AT® B 3ToM mnporuecce.

DHepreTuueckuii 00OMeH. DTarbl YHEPTETUIECKOTO OOMEHA B KIICTKE.
IloaroroBUTEILHBIN JTAIl.

AHaspoOHoe  napixanuwe. [nmkonusz. Buasl  OpoxeHus.  DHepreruueckas
3 PEKTUBHOCTD MPOIECCOB ITMKOIN3a U OPOKEHUS.

AspobHoe npixanue. OcHOBHBIE ocoOeHHocTH IMkia Kpebca (Gmomornueckuit
CMbICIT). DHepreTuueckas 3pGHEeKTUBHOCTH MPOIECCOB a3POOHOIO JIbIXaHUS.



MuToxoHapuH. CBsi3b  CTPYKTYphl U (DyHKIHH. OxkucnurenabHoe
dochopunupoBanre. B3auMoOCBS3b MPOIECCOB IHEPreTUYECKOTO U IJIACTHYECKOTO
oOMeHa B KJIeTKe. ABTOPETYJISILMS XUMUYECKHUX MTPOLIECCOB B KJIETKE.

Jlenenue kinetok. JlemeHuwe - OMOJOTHYECKUH Mpollecc, JIKAIIMH B OCHOBE
Pa3MHOXKEHUSA u WHIUBUIYAJIbHOTO pa3BUTHUA OpPraHu3MOB. CocrosHne
HACJIICTBEHHOTO Marepuana B Hegensimemcs siape. [loctosucrBo konmuectBa JIHK B
sape. UHAMBUyaTbHOCTh U CTPOEHUE XpOMOCOM. ["anIonIHbIA U AUTUIOUIHBIA HAOOPBI
XpoMocOoM. Bu10BO€ MOCTOSIHCTBO YKCIa XPOMOCOM.

Mwuto3. Murtotnyeckuii 1uki. OONTHOCTH TPOIECCAa MUTOTHYECKOTO JEICHUS
KJIETOK y sykapuot. Pa3el muto3a. [loBegeHne xpoMocoM B MUTO3€. buosiornueckuii
CMBICII MUTO3a. KiIeTOYHBIN ITMKII.

Meiios. I u Il nenenns menosa. [loBenenne xpomocom B Meno3se. buonornueckui
CMBICJI MEHO03a.

AmuTo3 kak ¢dopMa JaeraeHdus HHTEp(a3HOro saApa, HE COMPOBOXKIAIOIIASICST
PaBHOMEPHBIM pacipeieICHUEM HACJIEACTBEHHOIO MaTepruasia. 3HaU€HUE aMUTO3a.

I/IHZ!I/IBI/IZ! YAJILHOEC pPpa3sBuTHUE Opranu3smMoB. raMCTOFCHC?»'HpOIICCC
(bOpMHpOBaHI/I}I MOJIOBBIX KJIETOK. (OCOOEHHOCTH OBOIE€HE3a MU CIICpMATOI'CHEC3A.
CTpOGHI/IC IIOJOBBIX  KJICTOK. OHJ’IOI[OTBOpeHI/IG - IIponccce BOCCTAHOBJICHU

JUTUIOUTHOTO Habopa XpPOMOCOM.

OHTOreHe3 — WHJUBUAYAIbHOE Pa3BUTHE OpraHu3Ma. IMOpPHUOHAILHOE pa3BUTHE.
Pa3BuTre OIJIOIOTBOPEHHOrO SHlA HAa TpUMepe JaHueTHuka. [lpouecc apoOieHus.
Mopyna. Cragus Onactynsl. [Ipouecc racrpymnsiuuu. Ctaaus ractpyiibl. 3apobIIIEBbIC
aucTku. ['oMojorusi  3apoABIIIEBBIX JIMCTKOB KaK  CBUJIETEJILCTBO  €JIMHCTBA
MIPOUCXOXK/ICHUSI dKUBOTHBIX. 3aKJiajika TKaHel u cucteM opraHoB. [locTamOproHanbHOE
pazsuthe. llpsmoe u HempsiMoe pa3BUTHE y OECIO3BOHOYHBIX U TTO3BOHOYHBIX
KUBOTHBIX. BpeiHOE BIMsIHHE AJIKOTOJISl U HUKOTHHA HA Pa3BUTHE OPraHU3Ma YelIOBEKa.

Pasmuoxxenne oprann3zMoB. DopMbl pa3MHOKEHHUSI OPTraHU3MOB - OEcrojioe |
noJioBoe. Buipl 6€crosioro u mojioBOro pa3MHOXKEHHS Y PACTEHUH U >KUBOTHBIX.

OcCHOBBI TeHeTHKHN M _ceqeknuu. [Ipenmer, 3anaum U METOAbI TEHETUKU. | eHEeTHKAa —
HAayKa O 3aKOHOMEPHOCTSIX HACIEICTBEHHOCTH M W3MEHUYMBOCTH. OCHOBHBIC TOHATHS
TEHETUKHU: T€H, aUICJIbHbIE M HEAJUICIbHbIE T'€Hbl; JOMHUHAHTHBIE WU PELECCHUBHBIE
MPU3HAKU, TOMO3UTOTa M T€TEPO3UTroTa; (DEHOTHI, TeHOTUI, T€HOM, KapUOTHII, Tpymna
CIICTIICHHS.

OCHOBHBICE ~ 3aKOHOMEPHOCTH  Ilepellaud  HACJICACTBEHHBIX  IPHU3HAKOB.
3aKOHOMEpPHOCTM  HACJIEJOBaHMS  NPU3HAKOB,  yCTaHOBIEHHbIe [ .MeHaenem.
['ubpugomornuecknii ~ MeTO[ ~ WU3y4YEHUS  HACJICACTBEHHOCTH.  MOHOTHOpHUIHOE
ckpemuBanue. IlepBeiii 3akon ['.Mennens. EnuHooOpasue THOpHUIIOB TNIEPBOTO
nokosieHusi. Btopoit 3akon I'. Mengensa. Pacumierienue mo reHOTUNY U (EHOTHUILY
ruOpUOB  BTOPOTro  mokoyieHus.  CTaTUCTUYECKUW  XapakTep  paclleIyIeHUs.
[TpoMexxyTOUHBIM THII HacJICJIOBaHUS. AHanu3upyolee CKpEIIMBAHUE.
Cratuctuyeckuil xapakrtep pacmierienus. Tperuit 3akon I'. Mennens. JurudpuaHoe u
noJMruOpuIHOe CKperuBanue. HezaBucuMoe KOMOMHHUPOBAHME HACIEICTBEHHBIX
NPU3HAKOB MPU JW- M TOJUTHOPUIHOM CKpenuBaHuM. lluTonoruyeckue OCHOBBI
3ak0HOB ['. Menaens. ['unoresa «uucToThl TaMeT». Meno3 Kak MaTepualibHas OCHOBA



3aKOHOMEPHOCTEW HACJIEOBAHUS MPU3HAKOB U THUIIOTE3bl «YUCTOTHI TaMeT». SliepHas u
[IMTOIIJIa3MaTHYeCcKas HaCJICICTBEHHOCTb.

XpoMocOMHasi TeOpus HaciencTBeHHOCTH T.Moprana. fIBiieHHME CIEIUIEHHOTO
HacyienoBaHus. [loJlHO€ M HEMOJHOE CIEIUICHUE, POJb KPOCCHUHTOBEpPAa B HApYIICHUU
cueruieHusd. ['eHeTuka 1mosia, mporaMHoOe, CHHraMHOE, SIIMTaMHOE OIPEJIeJICHUE MoJa.

XPpOMOCOMHBIM MEXaHU3M ompeneneHus nosna. [1oaoBele XpOMOCOMBI M ayTOCOMBI.
CuenyieHHOE C OJIOM HaclleIOBaHHUE.

B3anmoneiictBue reHoB. B3aumonencTsue aulenbHBIX TeHOB. HacienoBanue
IPYNI KPOBM Kak MPUMEP MHOXKECTBEHHOIO ajuleii3Ma M KOJOMUHUPOBAHMSL.
JIOMUHHpOBaHKE, HETIOJHOE JOMHUHUPOBAHUE, CBEPXIOMUHUpOBaHNE. B3anmoneiicTBre
HEaJUIENIbHBIX T€HOB. ['€HOTHII KaK LEJOCTHAs MCTOPUYECKH CIOKHUBIIAACS CHCTEMA.
Onucra3, KOMIUIEMEHTAPHOCTh, MojauMepus. llneiloTporHoe JelCTBUE  T'EHOB.
3aKOHOMEpPHOCTU H3MEHUYMBOCTH. POJb TE€HOTHUIIa M YCIOBHI BHEIIHEH Cpeabl B
dbopmupoBaHUM PEHOTHIIA.

N3menunBocth U ee ¢opmbl. MoaudukanuonHas u3MEeHUHUBOCTb. Hopma
peakiuu. CTaTUCTUYECKHE 3aKOHOMEPHOCTH MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
BapuanuonHnsiii psiq ¥ BapuallMOHHAsl KpHUBas, METOABI OMNpEJETeHUs CpeIHeH
BEJIMUYMHBI BapUAIIMOHHOTO psAja. ['eHOTUNMYEecKass U3MEHUMBOCTh: KOMOWHAIIMM U
MyTauuu. [TyTu KOMOMHATUBHOM M3MEHYMBOCTU. MyTaluu: TEHOMHBIE, XPOMOCOMHBIE
Y TeHHble. MyTareHHble (akTopbl. DKCIEPUMEHTAIIBHOE NOJIy4eHHe MyTauuid. MyTanuu
KaK MaTepuall IJisl UCKYCCTBEHHOI'O M €CTECTBEHHOI0 0TOOpa. 3arpsi3HEHHE MPUPOTHOM
Cpeabl MyTareHaMH U €T0 MOCIEACTBHS.

I'enetuka denoBeka. MeToapl HM3y4Y€HUSI  HACIEICTBEHHOCTHM  YEJIOBEKA.
[luToreneTnueckuii, OJM3HEIOBBIM, TEHEAJIOTHUYSCKUH, IOMYJISSIIHOHHO—BUIOBOM.
3HaueHUEe TEHETUKH [ MeauuuHbl. [IpenynpexieHne © JeYeHHWEe HEKOTOPBIX
HACJIEICTBEHHBIX OOJIC3HEH.

['eHeTnKa — TeopeTHyecKasi OCHOBA CEJIEKIIMU. 3a/laud COBPEMEHHOU CEJIEKIINH.
H./. BaBuioB 0 MpOUCXOKIECHUH KyJIbTYPHBIX pacTeHUil. OCHOBHBIE METO/IbI CEJEKIINU
KUBOTHBIX, PpAaCTEHUW, MHUKPOOPraHU3MOB (ayTOpPUAMHI, T€TepO3UC, HHOPUIUHT,
MOJIMIUIONNSI, MAacCOBBIM  OTOOp, HWHAWBHUIYAIbHBIM OTOOp, WHAYLHMPOBAHHBIN
MyTareses). 3akoH romosiornueckux psjnos H.M.Basunoga.

Cenexuust  Oaktepuii, TrpubOOB, €€ 3HAUYCHHE I MHKPOOHOJOTHYECKOMN
IMPOMBINIJIEHHOCTH (TMOJydYeHUE aHTUOMOTHKOB, (DEPMEHTHBIX MpenapaToB, KOPMOBBIX
npoxoke U np.). OCHOBHBIE HaIpaBJICHUS OMOTEXHOJOTMU (MUKPOOMOJIOTHYECKast
IPOMBIIIJIEHHOCTh, T€HHAs ¥ KJIETOYHAS WHKEHEPHS).

buocepa u HayuyHO-TexHMYECKHU mporpecc. buocdepa B mepwons HaydHO-
TEXHUYECKOTO Tporpecca M 3A0poBbe dYenoBeka. [Ipolrembl okpykaromie cpenbl:
3alllUTa OT 3arpsi3HEHUS, COXPAHEHHS ATAJOHOB M MaMSATHUKOB MPUPOJbI, BHIIOBOTO
pazHooOpasusi, OMOIEHO30B, JIAHAIIA(TOB.

JBOJIONMOHHOE vyeHuMe. OOmias xapakTepucTHKa OWOJIOTMM B JI0JApPBUHOBCKHIA
nepuoa. 1'ocnoACTBO B Hayke MeTaQU3MYECKUX NPEICTaBICHUM O HEU3MEHHOCTU
IPUPOJIbI U «M3HAYAJIbHOM 11esiecoo0pa3Hoctu». Tpyael Kapna JIuHHes o cucremMatuke
pacTeHMii U >KUBOTHBIX, MX 3HaueHue. Yuenue K.b. Jlamapka 00 sBomrOnMM XUBOU
IIPUPOJBI U €ro 3HayeHue. [lepBbie pycckue 3BOIIOIMOHUCTBI.

Hcropuueckue npeanocsliky BOSHUKHOBEHUS yueHus Yapas3a lapBuna.



OO0111eCTBEHHO-9KOHOMUYECKHE TPEANOCHUIKHA, YCIIeXW OHMOJIOTHU B MEPBOM MOJIOBUHE
XIX Beka. Ycnexu CelibCKOTO XO35MCTBA B BBIBEJACHUH MTOPOJ JOMAIIIHUX KUBOTHBIX U
COPTOB KyJbTYpHBIX pacTeHul. [lyTemectue Ha kopabie «burnby. Tpynst Y. lapBuHa.
OcCHOBHBIEC TIOJIOXKEHUS HBOTIONMOHHOTO yueHus:i Y. J[apBuHa. 3HaueHUE yUEHHs
JUIs pa3BUTHUSL ecTecTBO3HAHUA. COBpPEMEHHBIE MPEACTaBICHUS 00 SBOJIIOIMU KUBOU
npupoAsl. JBrmxkymue cuisl 3Boonuu. HacneacrseHnocts. Mi3meHunBOCTh. Bribl

n3MeHunBocTH. EcTecTBeHHBIE 0TOOp. Bemymas poas ecTecTBeHHOTO OTOOpa B
sBommonnu. bopr0a 3a cymecTBoBanue. @opMbl OOPHOBI 32 CYIIECTBOBAHUS.

HckyccTBeHHBIN OTOOP M HACJIEACTBEHHAS M3MEHYMBOCTH - OCHOBA BBIBEIACHHS
MOPOJ] JOMAITHUX JKHBOTHBIX M COPTOB KYJIBTYpPHBIX pacTeHuid. OOmiee u pa3iudHoe
MEXy UCKYCCTBEHHBIM M €CTECTBEHHBIM OTOOPOM.

[IytTu u HampaBieHMsI 3BOJIOLUUMOHHBIX IpeoOpa3oBaHUil. MUKpPO3BOIIOLUS.
I'enetnka u Tteopust sBomtouuu. [lomymsiius Kak 3JIeMEHTapHas HBOJIOLUOHHAS
equHuna. ['enernka nmonymsinui. MneanpHble M peanpHbIE MONMYJISUAA. 3aKOH Xapau-
BaitnOepra. Pe3epB HAacleICTBEHHOM HW3MEHYMBOCTH B NPHUPOAHBIX MNOMYJISLUAX.
I'enetnueckue npouecchl B nmonysanusx. [loHsTue 00 3KOJIOTMYECKON U F€HETHYECKOU
XapaKTEepUCTHKAX  MONYyJALMA.  DineMeHTapHble  (AKTOphl  MHUKPOIBOJIIOLUU.
EcrectBenHbiii oTOOp - HampaBisioumid (aktop »3Bosronuu. TBopueckass poJib
€CTECTBEHHOTro 0TOopa. DopmMbI €CTECTBEHHOTO OTOOpAa, UX CBSI3b U COOTHOILIEHHUE C
yCcIOBUSIMU  cpelpl. BumooOpa3oBanue -  pe3yiapTaT MHKposBosouuu. IlyTu
Bua000pa3zoBanus. Bua. Kpurepuu Buga. Ctpykrypa Buja.

MakposBoors. BosHUKHOBEHHE HAJABUIOBBIX TaKCOHOB. [IpucrocoOuTenbHbII
xapakTep 3Boound. OTHOCUTENbHAS 11eJ1eC000Pa3HOCTh MPUCTOCOOIEHHOCTH.

['maBHbIE HampaBJIEHUS BOJIOLUU - OMOJIOTMYECKUI perpecc U OMOJOrHYecKuil
nporpecc (A.H.CesepueB). BbimMupanue BUIOB Kak pe3yJbTaT OHOJOTHYECKOIrO
perpecca. [yt goctukenus OMONIOrH4eckoro mporpecca (apomopdos, uanoaganTaius,
nereHepauus).  Pe3ynbTarbl  3BOJIIOLMH:  MPUCHOCOOJEHHOCTb  OpPraHU3MOB,
MHOT000pa3ue BUAOB, IOCTENEHHOE YCI0KHEHUE OpraHu3aliH.

OcCHOBHBIE JOKa3aTeNbCTBA SBOJIOLUUU OPTraHUYECKOTO MHUpPA: CPAaBHUTEIBHO-
aHATOMHUYECKHE, 3MOpHOJIOTMYEcKhe, Ouoreorpaguueckue M MNaJ€OHTOJOTHYECKUE.
CpaBHHTENIBHOE HW3YyYEHHE CTPOEHUS COBPEMEHHBIX JKMBOTHBIX M PACTEHUN C LEJBIO
JOKA3aTeNIbCTBA UX MCTOPUYECKOTO pa3BUTHs. ['omosorus m ananorus. PyninMeHTHI U
aTaBU3Mbl B CTPOCHUM COBPEMEHHBIX OPraHU3MOB KakK JI0Ka3aTEJbCTBA 3BOJIIOLUU.
CX0ICTBO 3apOJBINIEBOTO Pa3BUTUS OPraHU3MOB KAaK JIOKA3aTENbCTBO E€JUHCTBA MX
MPOUCXOXKIeHUS. bruorenernueckuii 3aKkoH Mrosuepa - I'exkkerns.

Cucrema pacTeHHH U >KMBOTHBIX - OTOOpakeHHe 3BOJIONUH. [IpuHIUIIBI
COBPEMEHHOM KJlacCU(UKALUN OPraHU3MOB. TaKCOHOMUYECKUE €TUHUIIBL.

Pa3pyTHe OPraHu4yecKkoro Mupa.
Ilytn pa3Butus opranumdeckoro mupa. [eneHue ucrtopurt 3eMiIuM Ha 3pbl H

nepuoAbl. Pa3zBuTme OpraHM4eckoro Mupa B aAPXEUCKYI0, IPOTEPO3OMCKYI0 U
MajJe030MCKy0 3pbl. BO3HMKHOBEHHE pACTEHM M JKUBOTHBIX - JUBEPICHLMS B
OpraHMYecKOM MHpe Mo crnocoly nutanua. Kocmudeckass posib 3€lE€HBIX PACTEHUU.
OOHOKJIETOYHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. BBIX01 pacTeHUil Ha Cylly B



naneo3oiickyto 3py. I[lcunmoputel. Mxu. [lpuumHbl pacuBeTa NanoOpOTHUKOBH]IHBIX.
[TosiBIEeHHE TOJIOCEMEHHBIX PACTCHUM.

Brixon KHMBOTHBIX Ha cynly. BO3HMKHOBEHME MO3BOHOYHBIX ITyTEM MOBBILICHUS
OpraHu3alliy, Pa3BUTUS MPUCIOCOOTICHUM MIMPOKOTO 3HAYECHUSI U PACIIUPEHUSI CPEIIbI
obutanusa. Kucreneprie kak mpeakud 3eMHOBOAHBIX. [losiBleHHME M pacuBeT JIPEBHUX
3eMHOBOJIHBIX. Cteroredansl - COOpHasi Tpynna APEBHUX 36MHOBOHBIX.

Pa3BuTne oprannyeckoro mupa B M€3030MCKYIO 3py. ['0ClIOACTBO rOJI0CEMEHHBIX.
[losiBneHMEe W pacnpoCTpaHEHUE NOKPBITOCEMEHHBIX. PacuBeT NpeCcMBIKAIOIIUXCS.
BosnukHoBeHue ntuil 1 MiekonuTaomux. [lossienne kocTucToiX poid. [IpuamHb
BBIMHUPAHHUSI TOJIOCEMEHHBIX U TPECMBIKAIOIIUXCSI B ME3030MCKYIO 3pY.

PazBuTne opranmueckoro mMuUpa B KAMHO30MCKYyH0 3py. ['ocmoactBo
MOKPBITOCEMEHHBIX, HACEKOMBIX, ITUIl ¥ MIIEKOMUTAIOINX. BO3HUKHOBEHHE B MpOLIECCE
HBOJTFOIIMU MHOTOYHCIICHHBIX MPUCIIOCOOJIECHUN K Pa3HOOOpa3HBIM cpefiaM OOUTaHHUSL.

BrnusHue faesaTeNnbHOCTH 4YeloBeKa Ha MHOroo0Opasue BHJIOB, IPUPOJIHBIE
coO01IeCTBa U UX OXpaHa.

[IpoucxoxieHre 4YenoBeka, aHTpomoreHe3. YenoBeKOOOpa3Hble 00€3bsHBI U
yenoBeK. Y. J[apBUH O NMPOMCXOXKIACHUM YEIOBEKA OT >KMBOTHBIX. [[BHXKYyIIME CHIIBI
AHTPOTIOTEHE3a: ColMalibHble U Ouosiormyeckue ¢akTopbl. Benmyiias posib 3aKOHOB
00111eCTBEHHOM KHU3HU B COIIMATIBLHOM IMporpecce yenopedecTBa. Posib Ouogoruueckux u
COIMAIbHBIX (PaKTOPOB B IBOJIIOIIMHU YEJIOBEKA.

Hckomaemble ocTaHku yesoBeka. J{peBHelue oau (MUTEKaHTPOT, CHHAHTPOII,
reiiiensOeprckuii yenosek). JlpeBHue mroau (HeaHnepTaniblibl). Vckomaemsbie IHOIU
COBPEMEHHOT0 THNA (KPOMaHbOHIIbI).

Benymass ponbs 3aKOHOB OOINECTBEHHOM JKHM3HH B COIIMAIBHOM IIpPOrpecce
yejoBeyecTBa. EIMHCTBO MNpPOMCXOXKACHUS YEIOBEYECKMX pac. AHTHHay4dHas,
pEaKIMOHHAs CYIIHOCTh «COIMAIBHOTO JaPBUHU3Ma» U pacu3ma.

Bo3nukHoBeHue xu3HU Ha 3emiie. JKu3Hb - KaueCTBEHHO HOBas (popma JBUKEHUS
Marepuu. JloHaydyHblE MOPEACTABICHUSA O NPOUCXOXKACHUU IKU3ZHU. YUECHHE O
camozapoxaenuu. Pabotet ®.Penu u JlLIlactepa, pokaszaBiime HEBO3MOXKHOCTh
CaMO3apOXKIACHUS KU3HU. Teopuun 3aHOCa KU3HU HA 3EMIIIO C APYTUX KOCMUYECKUX TEJL.
I'unoreza akamemuka A.M.OmapuHa o0 NMPOUCXOXKIEHWUU >KU3HU. AOHMOTEHHBIH CHHTE3
opraHu4eckux BemiecTB. CBOMCTBA MEPBUYHBIX OPraHU3MOB. [[uBEepreHIus mo cnocody
MATaHUS: aBTOP O (PBIMTETEPOTPOPHI.

Opranm3sM ¥ _cpeaa. DKOJIOTHS - HayKa O 3aKOHOMEPHOCTSX B3aWMOOTHOIICHUI
opranu3MoB co cpemoi. Ilpenmer wm 3amaum skomormm. Cpema oOUTaHUS U
skojorudeckue (aktopsl. [IpucnocobneHHoCcTh opranu3Ma (Buja) K aOMOTHYECKUM U
ouotuueckum ¢akropam cpenbl. KomriekcHoe Bo3nelcTBrEe (PaKTOPOB HA OPTaHHU3M.
OcHoBHBIE KTUMaTHYECKUE (PaKTOPHI (CBET, TEMIIEPATypa, BIAKHOCTh) U UX BIMSHUE Ha
opranusM. OrpanuuuBaroiue ¢GakTopsl. JesTeNbHOCTh YeIOBEeKa KaK KOJOTHUYECKHMA
dakrop. IlpucmocobneHuss pacTeHUd W JKUBOTHBIX K CE30HHOMY PUTMY BHEITHUX
ycinoBuil. Ce30HHOCTh B mpupoje. CocTOsiHHE 3UMHEro MOKOsl. XO0JIOAOCTONKOCTb.
@dakTopbl, YHPaBJISIOIME CE30HHBIM pa3BuUTHEeM. SBieHus Qoronepuogusma y
pacTeHuM U )KUBOTHBIX.

Bun, ero skosoruueckasi XapakrepucTuka. BHyTpUBUIOBbIE M MEKBUIOBbIE OTHOIIICHUSI:



XUIIHUYECTBO, KOHKYPEHIIMS, Mapa3uTu3M, cuMOuo3. ParmonanbHoe
UCIIOJIb30BAaHUE BUJIOB, COXPAHEHHE UX Pa3HOO0pasusl.

[Tonyssauusi. DPakTopbl, BBI3BIBAOIIAE U3MEHEHUS YHUCIECHHOCTH  IOIYJISLIMH.
Pa3nooOpa3ue momynsnuid B OKOCHCTEME, CBS3M MEXKIy HHMH: TEHETHYECKHE,
Tpouueckue. [IpoayeHTsl, peyleHTs U KOHCYMEHTHI. [IuieBpie 1enu u cetu.

buoreonieno3. KpyroBopoT BeliecTB U MpeBpalieHlue SHEPrU B SKOCUCTEMAaX Ha
npUMepe MPECHOBOJHOTO BOjoeMa, JAyOpaBhl. [IpaBuiia 3KOJIOTHUECKOW MUPAMHIBI —
nvpamMujia YMCJICHHOCTH, TupamMuaa ouomace, nupamuja sHeprud. Camoperyssnus —
OCHOBAa YCTOMYMBOCTU 3KOocucTeM. M3MmeHeHuss B 3kocucremax. IIpuumHBI CMEHBI
HKOCUCTEM: BHEIIHHUE (€CTECTBEHHBIE M AHTPOIOIE€HHbIE) W BHyTpeHHHUE. lloHsTHE O
pacTUTEeNbHOM cooOmiecTBe. SpycHocTh Haa3emHas u  mnoa3eMHas. (Ce30HHbBIE
U3MEHEHHS B PACTUTENBHBIX COOOIIECTBAX.

ATrpo3KOCHUCTEMBI, UX pa3HOOOpa3ue, OTJIMYUSA OT MPUPOJHBIX 3KOCHCTEM.
Co3aHue UCKYCCTBEHHBIX OHMOr€OLEHO30B B  pe3yjbTaTe LeJeHaNpaBIeHHOU
XO3MCTBEHHON IEATEIIBHOCTH 4eloBeKa. ArporeHo3bl. [IoBbIIEeHHE NMPOAYKTUBHOCTH
arporieHo3oB. Oxpana OuoreoinieH030B. CoxpaHeHHUE OHOJIOTHYECKOTO pasHOOOpasus
KAaK OCHOBA YCTOMYHMBOTO Pa3BUTHUSL IKOCUCTEM.

buocdepa. OcHoBbl yueHus o Owuochepe. I'panunbr Ouochepsl. YueHue
B.1.Bepnajnckoro o Ouochepe kak o000jouke 3eMiIM, HACEICHHOM >KHMBBIMU
cymwectBamu. Hoocdepa. IlnotHocTs xu3HM. JKHMBOe BemiecTBo, €ro rasosas,
KOHIICHTPAIlMOHHAsl, OKHUCIIMUTEIbHAsT M BOCCTAHOBHUTENbHAas (QyHKIuH. Kpyrosopot
BeliecTB B Ounocdepe. buorennass murpamnus atomoB. Poiab Mukpoopranuzmon. Ponb
yesoBeka B onocdepe. Oxpana nmpupoIsl U MIAHOBOE BOCIIPOU3BOCTBO €€ OOraTCTB.

Paznen 2.borannka
boranmka — Hayka o0 pacreHusx. PactreHme — UEIOCTHBIM OpraHU3M.

PactuTenpHblii MHp Kak COCTaBHasi 4YacTb MPUPOJBI, €ro pasHooOpazue u
pacrpocTpaHeHre Ha 3eMIle.

Crpoenue pacrenmii. Kiietounoe crpoenue pacrenusi. CTpoeHHE pacTUTENbHOM
KJIETKU. TKaHU OPraHoOB PacTeHUsI B CBSI3U C BBINOJIHAEMBIMU (PYHKIUSIMH B II€JIOCTHOM
opranusMe. B3anmmocBsA3p OpraHoB. BereraTtnBHBIE OpraHbl IIBETKOBOTO PACTEHHS:
KOpeHb, cTelenb, JUCT. ['eHepaTuBHBbIE OpraHbl: LBETOK (COLBETHS), IUIOH, CEMS.
OCHOBHbBIE )KM3HEHHBbIE (PYHKIIUU PACTUTEIBHOIO OpraHU3Ma: MUTAHHE, JIbIXaHHE, POCT
U pa3BUTHE, pa3MHOXKeHue. JIBuxenue pacteHuil. CriocoObl pacpoCTpaHEeHUs TI0J0B U
CEMsIH B MpHUpPOJie. 3HAYEHUE CBOECBPEMEHHOW YOOPKH IJIOJOB M CEMSIH KYJIbTYpPHBIX
pacTeHui. YcnoBus )KU3HU pacTeHus (BojAa, BO3yX, CBET, TEIJI0, MUHEPAIbHBIE COJIH).
Binsinue pa3nuyHbIX YCIOBUN Ha POCT M pa3BuTue pacTeHuil. Ce30HHbIE SIBJICHUSA B
’KU3HU TOKPBITOCEMEHHBIX pacTeHui. Pacrennsi BecHoW. OxpaHa pacTeHUH U
YBEJIMUEHUE PACTUTEIbHBIX OOraTCTB. 3HAUEHUE PACTEHHUM M PACTUTELHOTO MOKPOBA B
npupojie, KU3HU 4YeJOBeKa W B HAPOJHOM Xo3siiicTBe. PazHooOpasue pacTUTEIHHOTO
mupa. XKuzHeHHble (HOPMBI LIBETKOBBIX PACTEHMI: JEPEBO, MOIYKYCTAPHUK, KYCTapHUK,
TPaBSIHUCTBIE PACTEHUS — OAHOJIETHHE U MHOTOJIETHHE. PacTenue n okpyxaromas cpena.
OxpaHa pacTeHUH.

Kopens. ®ynkunn kopHs. PazButre KOpHSA U3 3apOABIIIEBOTO KOPEIIKAa CEMEHH.
Bunbt xopreit (TyiaBHBINA, OOKOBBIC, NPHUAATOYHBIC). THMBI KOPHEBBIX CHCTEM
(crepxHeBast, MOukoBaTasi). 30HbI KOpHA. PocT kopHs. KopHeBoii uexiuk. KopHeBoii



BOoJOoCOK. TkaHu KopHs. BHelIHee W BHYTPEHHEE CTPOCHHE KOPHS OJHOJOJBHBIX M
JBYJIOJIbHBIX pacTeHWil. BupousMeHeHus: KOpHEH, WX CTpOeHHue, OHOJIOTrHYecKoe u
XO035UCTBEHHOE 3HaueHue. [Ilutanme pacrenuin. IlornomieHne KOpHAMU BOABI U
MUHEpaJIbHBIX cojied. [louBa kak cpenma mis KU3HU pacTeHUH. MuHepaiabHBIE COJIH,
HEO0OXOJUMBbIC PACTEHHIO. 3HaYeHHE 00paOOTKU IMOYBHI — BHECEHHE YI00PEHUH, TTOJIUB U
PBIXJICHHE JIJIs )KU3HU KYJbTYPHBIX pacTeHU. BogaHbIE KYJIBTYpHI.

Crebenp. @Dynkuuu ctebnsa. IloGer um  ero wuactu. BerBienuwe moOera.
Pa3nooOpa3ue 1moOeToB: MPSAMOCTOSYME, TION3Y4YHE, BBIOIMIMECS, CTENIOIIHECS,
unemstonuecd. [louka. [Touku BereraTuBHbIE, IBETOUHbIE, cMeNIaHHbIe. VIX cTpoeHue u
pacnosioxkeHue Ha creOse. Pa3Butue nodera u3 nmouku. Poct crebns B nanuny. Tkanu
cTeOsIs. AHATOMHUYECKOE CTPOCHHE CTEOJS OTHOMOIBHBIX, TPABIHUCTBIX M JIPEBECHBIX
crebneit nBynoapHbIX. Poct crebns B TommuHy. OOpa3oBaHHE TOAWYHBIX KOJIEIL.
Ce3oHHbIe pa3nuuus B apeBecuHe. Bo3pacT aepeBbeB. IlepeaBrkeHre MUHEPAIBHBIX U

Opranuueckux BelECTB MO credmo. BupoumsMeHeHHble MMOOETH: KOPHEBHILE,
CTOJIOHBI, KIIyO€Hb, JIyKOBHIA, WX CTPOEHHE, OHOJOTMYECKOE U XO3SHCTBEHHOE
3Ha4YCHUE.

Jlucr. ®dynkuuu nucra. BHemHee cTpoeHue ucTa (JIMCTOBas IUIACTUHKA,
YepenioK, OCHOBaHMs, NPUIUCTHUKH). JKuikoBaHue nucTheB. IIpocTeie M ClOXKHBIE
muctbs. Jluctopacnonoxenue. Tkanu nucra. OCOOEHHOCTM BHYTPEHHETO CTPOCHUS
JUCTa B CBs3U ¢ ero QyHkuusmu. Koxuma v ycTbHIla, MAKOTh JHCTa (CTOJOYaTass U
rybuaras TkaHu). CTpoeHue XKUJIOK JHcTa (MPOBOJALINE MyduKH). JIUCThS CBETOBBIE U
TeHeBble. JIBmkeHue nHcTheB. JlucroBas wmo3amka. OOpa3zoBaHUME OpPraHUYECKUX
BEILIECTB B JIMCTHSIX HA CBETy. lloryonieHne aucThsiMU yIJIEKMCIIOTO ra3a U BbIACICHUE
kucnopona. Hakoruienne sHeprum B pacteHuu. [[pixanue nuctbeB. VcmapeHue BOJbI
JUCThAMU. PacTeHusi BIaXHBIX M 3aCylUIMBBIX MeECT oOuTaHus. BumomsmeHenus
mucTheB. [IpOMOMKUTENBHOCT KU3HU JIMCTHEB. JlucTomana. 3HaYeHWe JucTa JJIs
pacTeHuil. Poiib 3€71€HBIX paCTEHHI B IPUPOJIE U KU3HU YEIOBEKA U UX OXpaHa.

BereratTuBHOE€ pa3MHOKEHME LBETKOBBIX PAacCTeHHM. Pa3MHOKEHME pacTeHU
HOCPEACTBOM TOOETOB, KOpPHEW M JIHMCTbEB B TMPUPOAE U PACTCHHUEBOCTBE
(BUIOM3MEHEHHBIMH T0OETaMu, CTEOJIEBHIMU U KOPHEBBIMH UYE€pPEHKaMH, OTBOJAKAMH,
JICJICHWEeM  KyCTa, TNpUBUBKOW). buonornyeckoe W  XO3SHUCTBEHHOE 3HAYCHUE
BEIr€TaTUBHOIO PA3MHOKECHUS.

Opranbl pasmHokeHus. LIlBetok, mion, cems. L[BeTok — opraH CEMEHHOTro
pa3mHOXkeHusA. DyHkiuu nBerka. CTpoeHue I[BETKAa: LBETOHOXKKA, LBETOJOXKE,
OKOJIOI[BETHHUK (Yalleyka U BEHYHUK), TBIYUHKH, IeCTUK (ecTUku). CTpOCHUE THIYMHKHU U
nectuka. L[BeTku omHomosabie W oboenosibie. OJHOAOMHBIE U JBYAOMHbBIE PACTEHUS.
CouBetust U uUx Ouosornueckoe 3HaueHue. [lepekpecTHoe ONbIIEHUE HACEKOMBIMU U
BeTpoM. CamoornbuieHue. VcKyccTBeHHOE onbuleHHE. [[BOMHOE OIUIOAOTBOPEHUE Y
LBETKOBBIX pacTeHH M ero mexaHusMm. [Ipopactanme mnbuibLbl. OTUIOOTBOPEHUE.
O6pazoBaHue CEMEHH U TUIOJA.

Cems. Oynkuumu cemeHu. CTpoeHue ceMmsiH (Ha mMOpUMeEpe JBYIOJBHOIO U
OIHOAOJBHOTO pacteHuil). CoctaB ceMsiH. YCIIOBHS MpPOpacTaHusl ceMsH. BCXOoxkecTh
ceMsH. /lpixanue cemsH. Ilutanne n poct mpopocTka. ATpoTEXHUKA MOCEBA CEMSH U
BBIPALIMBAHUE PACTEHUM.

[Tnon. @ynkuum miona. PazHooOpasue mionoB. 3Hau€HUE LIBETKOB, IUIONOB U
CEMSIH B IIPUPOJIE U )KU3HU YEJIOBEKA.



Kiaaccndukanus pacrenmii. [lonsatus o cucteMaTnyeckux (TaKCOHOMUYECKHUX )
KaTteropusx (BUI, pOJl, CEMEUCTBO, MOPSAOK, KJIACC, OT/IEN). 3HaUYCHUE MEXKTyHAPOAHBIX
Ha3BaHUM PACTEHUM.

OcHoBHBIE  Tpymnmbl  pacTeHud. MHOrooOpasue  pacTUTENBHOTO  MUDA.
Cucremarnueckuii 0030p: bakrepun, ['pudsi, Bomopocnu, Jlumaitauku, MoxoBumHbIe,
[TanopoTHukoBuaHbIE, ['00cemenHbie (XBolHbIE), [IoKpbITOCEMEHHBIE.

[HapctBo baktepun. Obmas xapaktepuctuka. CTpoeHHE W JKU3HEACATEIHHOCTD
Oaxrepuit. Knaccupukanus 6axrepuit mo ¢gopme. [Ipumepsl. PazmHoxenne O6akTepuid.
PacmipocTpanenue Gaktepuii B BO3AyXe, MMOYBE, BOJAEC U KMBBIX OpraHu3max. bakrepuun
OpokeHHsT M THHJIOCTHbIE Oakrepuu. CumOHoTHYeckue Oakrepuu. boiie3HETBOpHBIE
Oakrepun u OopnOa ¢ HuUMU. Ponp OakTepuii B MpupojaE, MEAMIIMHE, CEILCKOM
XO3SIIICTBE U MPOMBIIIIIEHHOCTH. Vcrionb3oBaHue GakTepHil U€T0BEKOM.

apctBo ['pubsl. Ob0mas xapakrepuctuka. [lnecHeBbie rpuObl (MyKOpP U MEHUIIUILT).
CrpoeHue, 0COOCHHOCTH KU3HENEATEIbHOCTH U PAa3MHOXKEHHUE. 3HAUCHUE IJIECCHEBBIX
rpuboB. Jlpoxoku. CTpoeHue, OCOOEHHOCTH >KM3HEAEATEIbHOCTH U Pa3MHOXKECHHUE.
['pulObI-miapa3uThl, BBI3BIBAIOIINE OOJIE3HU PACTEHUM (TOJIOBHS, CIIOPBIHBS, TPYTOBUKH).
Crpoenue, nutanue, pa3MHOXkeHue. Posib rprO0B B PUPOJIE U )KU3HU YEIOBEKA.

Cenexuust  Oaktepuid, TrpuOOB, €€ 3HAYECHHE IS MHUKPOOHOJIOTHYECKOU
MPOMBIIUIEHHOCTH (TOJyY€HUE aHTUOMOTHUKOB, (DEPMEHTHBIX MpPENapaTroB, KOPMOBBIX
npoxoke U Ap.). OCHOBHbIE HaIpaBlIeHUs OMOTEXHOJOTUU (MHKPOOHOJOTHYECKas
MIPOMBIIUIEHHOCTb, KJIETOYHAs U TeHHass uHxeHepus). [nsnounsie rpudsl. CtpoeHue,
O0COOEHHOCTH >KM3HEAESATENBHOCTH, pa3MHOXKEHUE. CBs3b IPUOOB C KOPHIMHU PACTEHUM
(Mukopu3a). YcioBus xu3HU rpuda B jecy. Cheno0HbIe U siA0BUThIE TpUObI. [IpaBuiia
coopa rpuboB. [IpodunakTuka oTpaBIeHUS STOBUTHIMHA TPUOAMH.

Husmme pacrenus. 3enenbie u bypsle Bomopocimu. OOmiasi XapakTepUCTHKA
3esieHbIX  Bojgopociei. Kiaccudukanus. OJHOKIETOYHBIE 3€JIEHBIE  BOJAOPOCITH
(xJlaMHIOMOHAa,  XJopeia,  IJIEBPOKOKK). Ctpoenne u  OCOOEHHOCTH
KU3HEAEATEIbHOCTU. MHOTOKIIETOUHBIE 3€JIeHbIe BOAOpOCHH. HurtuaTeie BOIOpOCIH.
Cmuporupa. CtpoeHne M OCOOCHHOCTH >KU3HEACSATENBHOCTH. Mopckue BOAOPOCIU
(mamunapus, ¢ykyc). CtpoeHre W OCOOCHHOCTU >KU3HENEATeNbHOCTH. becronoe u
II0JIOBOE Pa3MHOKEHHE BOAOpOCIEl. PaciipocTpanenue Bogopociield B BOJE U Ha CyLIE.
3HaueHue BOJOPOCIEH B MPUPOJE U )KU3HU YETIOBEKA.

Otnen Jlumaiinuky. JIMmaHUKYM Kak CUMOMOTHYECKHE opraHu3mbl. OOmias
xapaktepuctrka. CTpoeHHe ClIOeBHINA JMIIAWHWKA. JIMIIAaWHUKKW ~ HAKUITHBIE,
JIUCTOBATHIE, KyCTUCTHIC. [IuTaHne U pa3MHOXKEHHE JIMIIAHHUKOB. POJb TUIIaiiHUKOB B
MIPUPOJIE U )KU3HU YEIIOBEKA.

Otnen MoxoBunnbie. OOmas xapakrepuctuka. Kimaccudukanus. 3eneHpie MXH.
CtpoeHne, pa3MHOXKEHHE M IIUKI Pa3BUTHS KyKYyIIKWHA JibHA. [loHATHS criopoduT u
rametoput. CartoBeiii Mmox. CTpoeHHe, pa3MHOXKEHUE U IIMKJI pa3BUTHUA c(arHyma.
3ab6omnaunBanne. OOpa3zoBanue Topda, ero 3HaUCHHE.

Otnen IlnaynoBunusie. O0mas xapakrepucTtuka. [1nayHOynaBoBUIHBIN.
Crtpoenue, pa3MHOKEHNE, HUKIT Pa3BUTHS. 3HAUECHHUE IJIAYHOBHUIHBIX.
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Otnen XBomeBuaHele. OOmiast XxapakTepuctuka. Xsoll nosieBoi. CTpoeHue,
pPa3MHOXKEHUE, LUK Pa3BUTUS. 3HAYEHHUE XBOILLIEBUHBIX.

Otnen IlanoporHukoBuanble. OO6mas xapakrepuctuka. I[lanopotHuk Opisik.
CrpoeHue, pa3sMHOKEHUE U LUK pa3BuUTHs. Vckomaemble NanopOTHUKOBHUIHBIE U
oOpa3oBaHHE€ KaMEHHOrO yrijsl. 3Hau€HHE NArOpPOTHUKOBUIHBIX B IPUPOJE U KU3HU
YeJioBeKa.

Otnen T'omocemennnie. OOmias xapaktepuctuka. CTpoeHHe, pa3sMHOXKEHHE H
UK pa3BUTHSA Ha TPHUMEpPE COCHBI U enu. MyKckue U skeHckue mumkd. [Ipuibia.
Cemsanouku. IIpopactanue mNbUTBIBI, POCT MBUIBLIEBOM TPYOKH M OIUIOJOTBOPEHHUE.
Pacnpoctpanenne u OHONOrUsl XBOWHBIX. 3HAUYEHHE TOJOCEMEHHBIX B IPUPOJIE H
XO35UCTBE.

Otnen IlokpsiTocemennble (LlBeTkoBbIe). ['ocoacTBO B COBpeMEHHOH (hiope
HOKPBITOCEMEHHBIX W NPEUMYIIECTBO HX [0 CPAaBHEHUIO C JPYTMMU TpyHIamu
pactenuid. [Iprcrnoco61eHHOCTh MOKPBITOCEMEHHBIX PACTEHUN K Pa3IMYHbIM YCIOBHSIM

Kuzuu na 3emne. Lukn pasutusa. CmeHa cnopopura U rameropura B IUKIE
pa3BuTHs. MHOrooOpasue AMKOPACTYUINX U KYJIbTYPHBIX LIBETKOBBIX PACTEHHIA.

Knacc  /JIBynmosmbHble  pactenus. OOmast  xapakrepuctuka. CemelicTBa:
KpecrousetHsie, Po3o1nBeTHbIe, boboskIe, [TacneHoBEIE, C0XHOLIBETHBIE.
XapakTepuCTUKA CEMEMCTB U UX 3HAYEHUE B IPUPOJIE U )KU3HU YEIIOBEKA.

Knacc OpnonmonbHble pactenus. OOmas  xapakrepuctuka. CemeicTsa:
JIunennple, 3naku. XapakTepUCTHKAa CEMEWCTB M MX 3HAYEHUE B IPUPOJE U KU3HU
YEJIOBEKa.

CpaBHHTENIBHAsA XapakKTepUCTHKa ceMeicTB. OnHOAOJAbHBIE W J[ByIOJIBbHBIE
pacTeHus, HUX OHOJOrMYEeCKHEe OCOOCHHOCTH. THUIHMYHBIE CEIbCKOXO3HCTBEHHBIE,
JAKOPACTylIMe M JIEKOPATUBHBIE PACTEHHUSI dTUX CEMEMCTB. BiMsHHE XO35MCTBEHHOU
JEsTeIbHOCTH YeJIOBEKa Ha BHUJOBOE MHOrooOpas3ue LBETKOBBIX pacTeHuil. Kpachas
kHHMra. OxpaHa peiKux BUJI0B PACTEHUM.

Pa3Butne pacturenbHOro Mupa Ha 3emje. YCIO0XKHEHUE CTPOCHHS PACTCHHU B
MPOLIECCE MCTOPUYECKOTO Pa3BUTHSI B CBSI3U C MEPEXOJOM OT BOAHOTO K HAa3€MHOMY
o0pa3zy >xu3Hu. OCHOBHBIC 3Tambl Pa3BUTHS pacTeHU Ha 3emiie (Bpemsi OakTepui,
BOJOPOCIIEH, MOXOBHJHBIX, IUIAYHOBUIHBIX, XBOILIEBUAHBIX, MNaNOPOTHUKOBUIHBIX,
TOJIOCEMEHHBIX U TOKPHITOCEMEHHBIX ).

Pactutensubie  coobmiectBa. IloHsiTHE O  pacTUTENBHOM  COOOIIECTBE.
[Ipucnoco0aeHHOCTh pAacTEHUH K COBMECTHOM JKM3HU: SpPYCHOCTh HaJ3€MHas U
noJi3eMHas1, pa3Hble CpOKH pa3BuTus. CmeHa coobuiecTB. PacTtuTtenbHbie cooOliecTBa
KaK 4acTh JaHamadTa. XapakTepHble UepThl CTPOCHHS U OMOJIOTUN PACTEHUN OCHOBHBIX
TUIIOB PACTUTENBHOCTH: TYHIpBI, Jieca, Jyra, CTENH, MyCTbIHH, O0O0J0Ta, BOJHOMN
PacTUTEIBHOCTHU; CBSI3b MX CO CpeNoi oOMTaHUS M XO3siiicTBeHHOEe 3HaueHue. OxpaHa
PaCTUTENBHOCTH.

Pa3nen3. 3oo0rus
30070THsI - HayKa O JKUBOTHBIX. 3HAUYEHUE >KUBOTHBIX B MPUPOJIE U >KU3HU
yesnoBeka. BOZHMKHOBEHHE 300JI0TUU KaK HAYKU U UICTOPUSI €€ Pa3BUTHSL.
Knaccudukanusa kuBoTHBIX. [loHsTHEe O BuUAE, pojae, CEMEHCTBE, OTpsJE,
KJlacce W THUIE. 3HAYCHHE M YCIEXH COBPEMEHHOM 300Jsiorvu. CXOJCTBA W OTJIMYUHUS
PACTeHHM U )KMBOTHBIX.
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[ToamapctBo I[pocreitmue. Knaccudukanus, odmas xapakTeprucTHKa.

Tun CapxonoBeie (KopHeHOXKkH). OOIas xapakTepucTHKa Tuma. Amebda
oObikHOBeHHas. Cpena oOutaHusi. BHemHee W BHYTpeHHee cCTpoeHue. JIBukeHue.
[Tutanue. /[pixanue. Beigenenue. Ocmoperynsuus. PazmMHoxkenne. MHIUCTUpPOBaHUE.
Huzentepuiinas ame6a. Ctpoenue. Cpena oOutaHus. MeTUIIMHCKOE 3HAYCHHE.
[IpenoxpaneHue OT 3apaKEHUSI.

Tun JKrytukoBbie. OOmiasi XapakTepuCTHKa THUIA. OBIVIEHA 3€JIeHasl Kak
OJHOKJIETOYHBIA OpPraHW3M, COBMEIIAIONIMN TMPU3HAKK KUBOTHOIO M PACTEHUS.
BonbBOKC - KOJOHUANBHBIM OpraHU3M. OBOJIONMOHHOE 3HAYEHUE OHBIVICHOBBIX U
BOJIbBOKCOBBIX.

Tun Uudyzopun. O6mas xapakrepuctuka tuna. Muadysopus tydenpka kak 6omee
CIIO)KHOE OJIHOKJIEeTOuHOe >kuBoTHOe. Cpema obOutanusa. CTpoeHue, OCOOCHHOCTH
IIPOLIECCOB KU3HEEATEIbHOCTH, pa3MHOKEHUE. Pa3apakuMoCTh.

Tun CnopoBuku. OO0miasi xapakTepucTuka Tura. ManspuiHbIA TIa3MOINN Kak
B030yauTenp Mansgpuu. CrnocoO 3apakeHusi yejaoBeka Maisipueil. OOliee MOHSATHE O
CMEHE XO035€B B LIUKJIC pa3BUTH. JIMKBUIAINS MAISIPUM KaK MacCOBOT0 3a00JI€BaHUS B
Poccun.

Tun Kumeunononoctueie. Knaccuduxanusa. OOm@as xapakTepucTUKa THIIA.
Cpena obutanus.

Knacc T'mapoumnbie. OOmias xapaktepucTuka kiacca. lIpecHoBoaHast rujapa.
Buemnee u BHyTpeHHee crpoeHue. Cpema oOurtanusi. I[lutanume ruapsl. Jlpixanue.
HepBHas cucrema. JIBmxenue. PazMHoxkeHue Oecrnofioe u noiosoe. Perenepanmus..

Knacc Cuudonansie. O01as xapakTepucTHKa Kilacca Ha IPUMEpPE aypesuu.
CrpoeHne 1 LMK pa3BUTHS.

Kinacc Kopannoseie nonunel. OOmas xapakrepuctuka kiacca. [IpeacraBureny.
[Ipu3HaKku ycloKHEHUs B OpraHU3AIIHH.

3HauEHHE KUIIEYHOTIOJOCTHBIX B IPUPOIE.

Tun ITnockue uepBu. Knaccuduxarus. O61iast xapakTepucTUKa TUTIA.

Knacc Pecanunbie yepBu. OO1mas xapakTepucTuka kiacca. benas mimaHapusi Kak
peICTaBUTENIb CBOOOAHOKUBYIIMX uepBeil. Cpena obutanus. BHeliHee 1 BHyTpeHHeEe
cTpoenue. /[BycroponHsis cummeTpus. HepBHas cucrema m opranbl 4yyBCTB. [IuTanue.
Jpixanue. PasmMHoxeHnue. Perenepanus.

Kinacc Cocanbmuku. OOmiasi xapaktepucTuka kiacca. [[edeHouHbIN cocabIuK.
Buemnee u BHyTpeHHee cTpoeHue. [Ipucnocobnenus k napazutuzmy. CMeHa X035€B B
UKJIE Pa3BUTHUS. ODKOJIOTMYECKHME CIOCOObI  OTPaHMYEHUS  PaCIpPOCTPAHEHUS.
[Ipodunaktuka 3adb01eBaHuUA,.

Knacc Jlenrounsie yepBu. OOmiast xapaktepucTuka kiacca. llemnu (cBuHON u
Obrumit). Ilapasutuyeckuii o6pa3 ku3HH. OCOOCHHOCTH BHEIIHETO M BHYTPEHHETO
cTpoeHust. [{UKIbl pa3BUTHS U CMEHA X034€B. Mepbl OrpaHUYEeHUs] PACIPOCTPAHEHUS U
MpodUIaKTUKH 3a00JICBaHHS.

Tun Kpyrubie yepBu. OOmias xapakTepuCTHKa THIa. AcKapuja 4eaoBEYecKas.
Cpena oOurtanusi. BHemHee u BHyTpeHHee cTpoeHHe. Pa3MHOXXeHuE H pa3BUTHE
ackapuabl. Mepsl U criocoObl MpopuIakTUKK 3apaxenus. OcTpHila KaK NpeCTaBUTENhb
Kpyrabix yepseil. [Ipodunaktrka 3a60aeBanus.

Tun Konbuateie uepBu. Kiaccudukanus. OOmias xapakTepucTruka THIIA.
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Knacc ManomerunkoBbie yepBu. OOImas xapakTepucTtuka kiacca. JloxneBoi
yepBb. Cpena oOutanusa. Buemnee u BHyTpeHHee cTpoeHue. CHCTeMbl OpraHoB
nuIieBapeHusi, KpoBooOpaileHus, BbiaeneHus. HepBHas cucrema. Pa3mHoxeHue.
Perenepariusi. 3HaueHue JOKIEBbIX YepPBEH B TOYBOOOPA3OBAHUMU.

Kitacc MuoromietunkoBsie uepBu. Hepenna. OCHOBHBIE OTJIMUMS OT JOKJIEBBIX
yepBel. DBOJIIOIIMOHHOE 3HAYEHUE MHOTOIIETUHKOBBIX YEpPBEH, MX POJib B MUTAHUU
IIPOMBICIIOBBIX PBIO.

Tun Mommtocku. Knaccudukanus. OOmas xapakTepucTuka THIIA.

Knacc bproxoHnorue wmoimocku. OOmas XapakTepucTuka Kiacca. bosbrioin
npynoBuk. Bunorpannas ynutka. Cpena oOutanus. BHelllHee 1 BHYTpEeHHEE CTpOEHUE.
[Tepeasuxenue. OCOOEHHOCTH MPOIECCOB KU3HEACATEIHLHOCTU. Pa3MHOXKEHME.

Knacc JIByctBopuarbie Mosuttocku. OOmasi xapakTepucTuka kiacca. be3zyOka u
[lepnoBuna. Cpena oburtanusi. BHemHee u BHyTpeHHee cTpoeHue. llepensuxenue.
Pa3smHoxeHne. Mopckue AByCTBOpYATHIE.

3HaueHHE OpPIOXOHOTMX U JIBYCTBOPYATBIX MOJUIFOCKOB B MPUPOJAE M s
YeJI0OBEKA.

Tun Ynenucronorue. O0mas xapakrepuctrka tuna. Kinaccudukarmsi.

Knacc PakooOpasneie. O0mias xapakTepUCTHKa Kiacca Ha IMPUMEpPE PEYHOro
paka. Cpena oOurtanus. BHemHee cTpoeHHE: XUTUHOBBIM MOKPOB, PACWICHEHHUE Tea,
KOHEYHOCTH. BHyTpeHHee cTpoeHne. OCOOEHHOCTH MPOLIECCOB KU3HEAEATEIbHOCTH.
Pasmuoxkenue. Jpyrue PakooOpaszHbie. MeauimHckoe 3HaUeHUE. 3HAUCHUE B MUTaHUU
puIO. ITpombicioBsie PakooOpa3sHsie.

Knacc IlaykooOpasubie. OOmias xapaktepuctuka kjacca. Cpena oOuTaHusl.
BHemHee n BHyTpeHHEE CTpOEHHUE NayKa KPECTOBUKA. /[pIXxaHue, MUTaHuE, BBIACICHUE,
pasmHoxxeHue. [laytuna u ee ycrpoiictBo. Knemu. Ponb kiemeit B mpupone um ux
MEIUIMHCKOE 3HaY€HUE. Mephl 3aIUThI YETIOBEKA OT KJICIIEH.

Knacc Hacekompie. O0miast xapakrepuctuka kinacca. Cpega obutanus. Baeminee
U BHYTPEHHEE CTPOCHHME HACEKOMOro Ha MpuMepe MaicKoro xyka. OcoOeHHOCTH
KU3HEAECATEIBbHOCTU. PasMHOXKEHHE.

Tunsl pa3BuTHS HaceKoMbIX. MHOroo0pasme HACEKOMBIX W UX 3HAuY€HUE.
I'maBHeime oTpsiAbl HaceKOMbIX. Hacekomble ¢ HEMOJHBIM mpeBpaiieHueM. OTps
[Ipsamokpsutbie. IlpencraBurenu. CapaHua Kak ONAcCHbIM BPEAUTENb CEJIBCKOIO
xo3siictBa.  Otpsig  Ilomyxkectkokpsiabie  (kiombl). IlpencraBurenu. 3HaueHue.
ITokpoBuTenscTBEHHAass oOkpacka. Hacekomble ¢ mosHBIM IpeBpameHuem. OTpsin
Yemyekpouibie. [lpeacraButenu. KamyctHas OensiHka. TyTOBBIM  IIEIKOMIPSII.
[IIeaxkoBOaACTBO. Otpsn  JKecTkokpeuible.  BpemHble W MOJIE3HBIE  KYKH.
[Ipenocreperatomas okpacka. Otpsia JBykpeuisie. [IpencraBurenn. KomuatHas myxa,
oBoAbl. Menunuuckoe 3Haduenue. Otpsg  Ilepenonuarokpsiibie.  [IpeacraBurenu.
MenonocHast muena, MypaBbu. OCOOCHHOCTH >KM3HU OOIIECTBEHHBIX HACEKOMBIX.
NuctrHKT. Hae3gHuky, Kak OpeicTaBUTENN Napa3uTUYECKUX EPENOHYATOKPBUIBIX.

buonornueckunii crmocod 60prOBI ¢ BpeaHBIMU HaceKOMbIMU. OXpaHa TMOJIE3HBIX
HAacEKOMBIX. ApoMop(]o3bl  uIeHHCTOHOTHX. CXOACTBO M  pas3auuus  MEXIy
YIEHUCTOHOTMMH U KOJIbYAThIMHU YEPBAMH.

Tun Xopnossie. Knaccudukarus. O01as XxapakTepucTuKa TUIa.

Knacc Jlanuernuku. JlaHueTHuk kak gopma, Oiu3Kas K mpeakaM MO3BOHOYHBIX
#uBOTHBIX. Cpefa ooutanus. Buelnee u BHyTpeHHee crpoenue. Pazmuoxxenue. O0pas

13



#u3HU. CXOACTBO JIAHIIETHUKA C 0€CIIO3BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMHU.

Hanknacc (kmacc) Peiopl. OOmiast xapakTtepucthka. BHelHee W BHYTpEHHEE
CTpoeHue pbIObl Ha mpumepe pedyHoro okyHs. Cpena oOuUTaHUs, KOKHBIE TOKPOBBI,
MBIIIIEYHAsl CUCTEMA, CTPOCHHUE CKeJleTa, CTPOEHUE CEP/illa U CUCTEMBI KPOBOOOpAIlIeHHUS,
NbIXaHUE, TUIIEBAPUTEIIbHAS U BBIIEIUTENbHAS cucTeMbl. HepBHaAs cucTeMa U OpraHbl
yyBCTB. Pa3MHOXKEHHNE U pa3BUTHE.

Cucrematnueckuit 0630p poi6. [logkinace XpsieBsie peIObl: OTPSIbI - AKYJIBI U
Ckartbl. XapaktepucTtrka. BHenHee 1 BHYTpEHHEE CTPOCHHUE.

ITogxknacc  Koctueie  puiObl.  Hanmotpsim  OcetpoBble  (XpSIIEKOCTHBIE).
[IpencraButenn, OCOOCHHOCTH CTPOCHMS, LIEHHOCTb W 3HaueHue. Hamorpsa
JBoskoapimanue. IlpeacraBurenu aosikonbimammx peid. Hagotpsn Kucrtenépsie.
[IpeacraButenu kucrenépeix poeid. Hamorpsag Koctucteie poiObl:  OTpAIbI -
Cenbneobpasnbie, JlococéBbie, KapnooOpasubsie, KambanooOpasusie, TpeckoBbie.
O6mmume cBeneHuss 00 oOpa3e KU3HHM, MPUCHOCOOTCHHUSIX K pa3HbIM YCIOBUSIM
CyllecTBOBaHMs. YcioBusl ukpomeranus. [lmonoButocts. PasButue ppiO, MUrparuu.
OxpaHa 1 BOCIIPOU3BOJCTBO PHIOHBIX PECYPCOB.

Knacc 3emuoBonnbie. Knaccudukarus. O01as xapakTepucTiKa Kiacca.

BHemHee ¥ BHYTpEeHHEE CTpPOEHHE JIATYIIKM (Ha mOpuMepe Jiro0oro BuUAA).
Oco0OeHHOCTH cpelbl OOMTAaHMS, KOXKHBIE IMOKPOBBI, MBIIIEYHAs CUCTEMA, CTPOEHUE
CKeJIeTa, CTPOEHHUE CEePALla U CUCTEMBI KPOBOOOpAIIEHNUS, AbIXaHUE, POJIb KOKHU B
JbIXaHUU, TUIIEBAPUTENIbHAS U BBIJIEIUTENbHAS cUCTeMbl. HepBHas cuctema u opraibl
yyBCTB. Pa3smMHOXXeHHe W pa3BuTHe. 3UMOBKU. MHOroo0Opasue 3eMHOBOAHBIX M HX
3HaueHue. [Iporcxoxnenrne 3eMHOBOIHbIX.

Knacc IIpecMmbikatonuecs. O0miast xapakTepucTHKa Kiacca.

BhemHee u BHyTpeHHEe CTpPOCHHME NPBITKOW simmepullbl. [lpucnocobnenus
KU3HHU B Ha3eMHOH cpene. KoxHble MOKPOBBI, MBIILIEYHAs! CUCTEMA, CTPOECHUE CKEJIETa,
CTpPOCHHE cepllla M CHUCTEMBbl KpOBOOOpAIeHMs, IbIXaHHE, NHUIIEBAPUTENIbHA U
BbIACIINTENbHA cucTeMbl. HepBHas cucremMa M OpraHbl 4yBCTB. Pa3mMHOXEHHE U
pa3Butue. Perenepanus

3Mmen. SnoBUTHIE W HEANOBUTHIE 3MEU. SIIOBUTBHIE IKEJE3bl, SIOBUTHIE 3yObl
IlepBas momomp npu yKyce sA0OBUTOM 3MeH. COBpPEMEHHBIE MPECMBIKAIOIINAECS:
yepenaxu, Kpokoawsel. [IpoucxoxaeHue npecMbikaromuxcsa. PasHooOpasue apeBHHX
IIPECMBIKAOIINXCS. 3HAYEHUE MTPECMBIKAOIUXCS B IPUPOE U JIJIS YEJIOBEKA.

Kiacc Itunel. Knaccudukarus. O0mias xapakTepucTHKa Kiacca.

Buemnee wu BHyTpeHHee cTpoeHHe roiiy0si. (OCOOEHHOCTHM TPOLIECCOB
xu3HenearenbHocT [lpucnocodnenHoct k mosnery. Cpena oOWUTaHUSA, KOXKHBIC
MOKPOBBI, MBIIIEYHAsi CUCTEMA, CTPOEHUE CKEeJeTa, CTPOCHHE cepala M CHCTEMbI
KpOBOOOpAIleHHs, JbIXaHUE, MUILEeBapUTeNIbHAs U BblAEIUTEIbHAs cucTeMbl. HepBHas
CUCTEMAa U OpraHbl YyBCTB. Pa3MHOXEHUE U pa3BUTHE.

Pazmuoxenune u pazsurue. [Ipoucxoxaenne nruu. [lepponTuus!.

ITonknacc Hacrtosimme ntuusl. Hagotpsan CrpaycoBble (beckusiieBbie) MTHUIIBL.
Pacnipoctpanenne. HexkoTopsie ocobeHHOCTH CTpoeHus u xu3Hu. Hamotpsn [TMHTBUHEL.
OcoOeHHOCTH CTpOEHHSI M KHU3HU B CYPOBBIX YCIOBUSAX AHTapkTuku. Hamotpsin
Jleratomue (Kunerpynsie) nrunel. Baxkueimme otpsiasl:  BopoOsuHOOOpasHeble,
P>xaHkooOpasHble, ['yceoOpasHsie, JIHEeBHBIE XUILHHKH, KypooOpasusie,
Awuctoobpasunsie, ['omybeoOpasusie, [sTnoo0pasusie, Ctpuxeodpasnbie, Kykymku.
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Pa3nooOpas3ue neraromux MTULl - NTULBI Jeca; MNTULBI CTENed M IMYCThIHb;, MTHUIIBI
OTKPBITBIX BO3AYIUHBIX MPOCTPAHCTB; NTHUIBI OO0JOT, MPECHBIX BOJOEMOB M MX
nobepexuii. O0pa3 KU3HU, TPUCTIOCOOIEHHOCTh K Pa3HbIM YCJIOBUSIM CYIIECTBOBAHUSI.
[Iutanue, pasmHoOkeHUE, pa3BUTHE. CE30HHBIC SIBIICHUS B JKU3HU NTHUIL TEPENETHI,
rHezfoBanue. OxpaHa W TOpPHUBJICUCHHUE NTHUI (3UMHSS TOJKOPMKA, H3TOTOBJIECHUE H
pa3MellleHUe HMCKYCCTBEHHBIX THe370BHil). Ponp mTuiy B mpupoje M MX 3HAUYCHHE B
KU3HU YEJIOBEKA.

Kmacc Munekonuraromue. Kmaccudukanms. OOmas xapakTepuUCTHKa Kiacca.
OCOOEHHOCTH BHEIIHETO W BHYTPEHHETO CTPOCHUSI MIICKOMUTAIOIIMX Ha MpPHUMEPE
cobaku. Pazmuoxxenne u passutue. [Iponcxoxkaenue miiekonuTammux. MHOrooOpasue
MJICKOITATAIOIINX U UX 3HAYCHUE.

[Tonknacc Annexnaaymue. OO1as XxapakTepUCTUKA. Y TKOHOC M €XHJIHA.
CXoncTBO AULEKTATYIINX U MPECMBIKAFOITUXCS.

[Toaknacc Hactosimue 3Bepu. IlmaneHtapHble MilekomuTaroniye - Haubosee
MPOTPECCUBHAS IPYIIa COBPEMEHHBIX TO3BOHOYHBIX JKUBOTHBIX. X pazHooOpasue.

00630p MiekonuTaromux 1Mo orpsaam: Hacekomosiaasie, Pykokpsuisie, ['pbI3yHbI,
3aifieoOpasubie, XwuimHble (TicoBble, Komadbh), Jlactonorue, KurooOpasHsie,
[TapHokonbiTHbIe, HemapHokombiTHble, X000THBIE, [Ilpumarel. Breiciiue mnpuMaThl.
CewmeiicTBa - MapTsiikoBbie U YenoBekooOpasHbie 00e3bsiHbL. [IpecTaBuTenn oTpsioB
MJICKOITUTAIOIINX : JIECHBIE, POIOIIIKE, TOJTYBOJAHBIE, BOJHBIC, JIETAIOIINE 3BEPU U 3BEPHU

OTKPBITBIX MPOCTPAHCTB. OCOOEHHOCTU CTPOCHUS U )KU3HEICSITEIbHOCTH. 3HAaUCHUE
MJICKOITUTAIOIINX B IPUPOJE U KU3HU YEIIOBEKA.

Posib MIlekomuTarommUxX B NPUPOJAEC M KU3HU ueyioBeka. OXpaHa TMOJE3HBIX U
penkux 3Bepei. Pacripoctpanenue ®UBOTHBIX Ha 3emuie. [Ipuunnbl paznuuus GayHbl B
Pa3HBIX MECTax 36MHOTO IIapa.

PazButne xuBoTHOrO mMupa Ha 3emiie. OCHOBHBIE 3Tanbl Pa3BUTHS KUBOTHOTO
MHpa: OT OJHOKJIETOYHBIX K MHOTOKJIETOYHBIM, OT HHU3IIMX K BBICIIMM MO 3paMm HU
nepuojiaM. COOTHOIICHUSI MEXKIY KiaccaMHu MO3BOHOYHBIX. OTpa)k€HHE POJICTBEHHBIX
CBSI3€U B €CTECTBEHHOM CUCTEME JKMBOTHOT'O MHpA.

Pa3znen 4. YenoBek
AHatomus, (U3HOJOTHS W THUTHEHA 4YElIOBEKa - B3aMMOCBSI3aHHBIC HAYKH,

M3yYarolye CTpoeHue, (QYHKIMM OpraHu3Ma YeJOBeKa M YCIOBUS COXPAHEHUS €ro
3I0pPOBbsl. 3HAYEHUE 3HAHUM 110 aHATOMUH, (DU3UOJIOTHH U TUTHEHE YEJIOBEKA.

OOGmuit 0630p opraHu3Ma 4eJIoBeKa.

CrpoeHue u (QyHKUMH 4YesloBedecKoro opranu3Ma. CpaBHEHHE CTPOCHHS
OpraHu3Ma 4YeJOoBeKa W MIJCKONMUTAIOMNUX KUBOTHBIX. (OCHOBHBIE THIIBI TKaHEU
(anuTenuanbHbIe, COeTMHUTEIbHBIC, MBIIIICUHbIC, HEPBHAS TKAaHW) U UX CBOMCTRBA.

HepsHas cucrema. @yHkiun HepBHOW cucTteMbl. [IOHATHS 0 HEPBHOM pEryIsLNU.
[Tpormecchl BO30OYXKIEHUST M TOPMOXEHHUS B HEPBHBIX KieTkax. CTpoeHune HeWpoHa.
Tuner HepBHBIX BOJIOKOH. Perientopsl. Peduiexc. Cxema peduiekTopHoit ayru.

[lentpanpHass HepBHas cucrtema. CTpoeHue W (QYHKIWM CHOUHHOTO MO3ra.
Peduexcer crmaHOrO MO3ra. CTpoeHue W (DYHKIIMM OTAECIOB TOJOBHOTO MO3Ta:
MIPOJIOJITOBATHINA, MO3KEUYOK, CPEAHUM, IMPOMEKYTOUYHBbIM, KOHEUYHBbIM. BbICIui oTAEN
rOJIOBHOTO MoO3ra - kopa Oosbiiux nomymapuil. [lepudepudeckas HepBHas cucTema.
CoMartunyeckasi 1 BereraTuBHasi (ABTOHOMHAs) HEpBHBIE ccTeMbl. CUMIaTUYECKUI U
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[TapacuMniaTyecKnii OTAEINBI BEN€TATUBHONM HEPBHOM CUCTEMBI.

JKenesel BHyTpeHHeN cekpenuu. [loHATHE O TyMOpaibHOW perynsiuuu. ['opMOHBI
U UX POJIb B PETYJISALIUU POCTA, pa3BUTHS, NudPepeHIIpoBKHU U MeTaboau3Ma. [ opMOHBI
runodusa, UX poiib B PETyJALUNA POCTa M Pa3BUTHUS opraHu3Ma yenoBeka. [l{utoBuanas
JKeJe3a U ee TOPMOHBI. [ 'OpMOHBI HAAIIOYEYHUKOB U MOJIOBBIX XKeje3. Poiab ropmoHOB
MO/IKEITY IOYHOM KeJe3bl B PETYJIALMH YIIIEBOJHOTO OOMEHA.

OnopHo-aBurarenbHass cucrtemMa. QDyHKINUN ONOPHO-IABUTATEIIBHON CHCTEMBI.
Crpoenue ckenera 4enoBeka. (OCOOEHHOCTM CTPOEHMsI CKelleTa B CBS3H €
IPSIMOXO0XKICHHEM M TPYIAOBOU JNEATEIBHOCTBIO YenoBeka. CTPOEHHE U COCTaB KOCTEM.
Oprannueckoe M HEOPraHMYECKOE BEIIECTBO KOCTH. PocT KocTed B TOJNIIKHY.
CoenuHenus: KOCTE: HENpEpbIBHBbIC, CYCTaBbl, MoJycycrasbl. [lepBas momoms Ipu
[IEPEJIOMAX, BBIBUXAX U PACTKCHUSAX.

MeleyHasi cucteMma yejaoBeka. MBIIIIbI, UX CTpOeHUE U PyHKUMH. [[BUKEHHUE B
cyctaBax. PediiekTopHblil XapakTep AEATEIbHOCTH Mblil. KoopauHanus IBUKEHUI.
Bnusgaue putma u Harpy3ku Ha paboTocrocoOHOCTh MbIIIL. Y TomiieHre. OCoOOEHHOCTH
OMOPHO-JBUTaTEIbHOM CHUCTEMBI JIeTed M MOAPOCTKOB. 3Hau€HUE (U3KYJIBTYPHl M
cropTa s MpaBWIbHOTO (opmupoBaHus ckeiaera M Mbi. [IpexynpexnaeHue
VCKpUBJICHUS [T03BOHOYHMKA U PAa3BUTHA IUIOCKOCTONMA. IIpaBuibHas mocaaka, ocaHka
U paboyas 1mo3sa.

BHyTpeHHss cpefa opranusmMa: KpoBb, TUMQa, TKaHEBAs! )KUIKOCTb.
OTHOCHUTENIBHOE TOCTOSIHCTBO BHYTPEHHEN CPEJIbl OPraHu3Ma.

KpoBb. ®@ynkiun kpoBu. CocTaB KpoBU: TutazMa, GOpMEHHBIE 3JeMEHTHI. Pob
SPUTPOLIMTOB B TepeHoce ra3oB. (CBepThIBAHWE KPOBU KakK 3allUTHAs peakiHs
oprann3ma. OyHKIUU JIEMKOIUTOB. YueHue M.M.MeuHnukoBa O 3alIUTHBIX CBOWCTBAaX
kpoBu. Bo30ynurenu wuHpexkuuu: Oakrepun U BUpPYChl. boppba ¢ snuaeMusiMu.
Nmmynuret m ero Buasl. [ pynnsl kpoBu. llepenBanne KpoBu U €ro 3HaYEHUE.

JInmpa. JIumdooOpazoBanue. JIBuxenue muM@sbl B IUMPATHIECKUX COCYIaX.
Otnnane mum@sbl oT 1a3Mbl. TkaHeBast )KUJKOCTb, €€ 3HAYCHHE.

Cucrema opraHoB KpoBooOpamieHus. DYHKIUM OpPraHoB KpOBOOOpalleHUSs.
Bonpiioii u Manblii Kpyra KpoBooOpaieHus. ApTepud, Kamwuisipsl U BeHbl. Cepaiie,
ero crpoenue u padora. Kmamansl cepamna. CpoiictBa cepaeunoit Meimibl. [lyisc, ero
onpezneneHne. KpoBsiHOE JaBJIEHUE U CKOPOCTh JBUKEHHS KPOBH B Pa3JIMYHbIX y4aCTKaX
KpOBEHOCHOro pycna. [lepBas momoms npu aprepuajbHOM U BEHO3HOM KPOBOTEUYEHUHU.
[lonsiTue O HEPBHOM W TYMOPAJILHOM PETyJSLMH padOThl Ceplilla U KPOBEHOCHBIX
cocynoB. TpenupoBka cepauna. BiusHue ¢GU3KyIbTYpel W CIOpPTa Ha CEpACYHO-
COCYJIHCTYIO CUCTEMY.

Cucrtema opraHoB abixaHusd. OyHKIUU OPraHOB JbIXxaHUA. [[pIxaTenbHbIE MYTH.
INomocoroii anmapar. CtpoeHue yerkux. ['a3000MeH B JIETKMX M TKaHAX. MexaHU3M
IbIXaTeIbHbIX ABMKCHUHU. JKH3HEHHass €MKOCTh JIETKHX. IlepeHOC Ta30B KpOBBIO.
3HaueHuEe JbIXaTEIbHOM TIHUMHACTUKH. MckyccTBeHHOoe nApixaHue. HepBHas w
ryMoOpasibHasi peryJialius JbIXaHus. 3alllUTHbIEC AbIxaTelabHble peduiexchl. [lonarue o
KJIMHUYECKOM U Ouosiormdeckoil cmepTtu. JloBpaueOHblE METOAbl BOCCTAHOBJIECHUS
JBIXaHUS U CEPJCUHOMN JESITeNIbHOCTU (JbIXaHWEe HM30 pTa B POT, HEMPSMOMl Maccax
cepaua). I'mrueHa npixanus. 3HauY€HHE NPABUIBHOTO JbIXaHud. boprOa 3a 4HCTBIN
BO3/lyX B OBITY, IIIKOJIE U Ha Mpou3BojAcTBe. Bpen kypenus. [lepenaua nHPEKIMOHHBIX
Oosie3nelt (rpumnm, Tyoepkyies, nudTepus) uepes3 BO3IyX U UX NpoduiiakTHKA.
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Cucrema opraHoB mnuieBapeHus. DYyHKIMU OpraHoB mnuieBapeHus. OOmwmii
0030p OpPraHoB MUIIEBApPEHUs: OPTaHbl MOJOCTH pTa (3yObl, SI3bIK, CIIOHHBIE JKEJIe3bl),
NUIIEBO/, KEITYJI0K, KUIIEYHUK, MOJDKETYI0YHas JKele3a, NeyeHb. VI3MeHeHne nuim B
pPa3IMYHBIX OTAENaX nuiieBapuTenpbHoro tpakra. Kesanue. OnwiTel M.I1.I1aBnoBa mo
U3YUYCHUIO JIEITEIbHOCTHU CIIOHHBIX *kene3. JleficTBue (epMEeHTOB CIIIOHBI Ha YTJIEBOIbI.
['motanue. Boigenenue sxenya04yHoro coka. OnbITel Ha cobakax ¢ (GUCTYION KeTyJiKa, C
U30JIMPOBAHHBIM KeIyJoukoM. [lepeBapuBaHWe THIIA B JKEIYAKE W TOHKOM
kumeyHuke. GepMeHTsl. BimsiHue coctaBa MUy Ha AEATEIBHOCTD MMUIIEBAPUTEIBHBIX
xene3. Ponp medeHM M IOKENyZOYHOM Kejle3bl B NMIIEBApPEHMM. BcackiBaHme
NUTaTeNbHBIX BemecTB. DyHKIMM ToJCTOrO KuiieuHuka. [Ipumepbl 0e3yCIOBHBIX H
yCIOBHBIX THUIIEBBIX pediiekcoB. Padorer U.IL.IIaBnoBa mo m3ydeHWIO MHIEBApEHUS,
HEPBHOW PETYJSALNM NUIeBapeHus. HepBHas u rymopaiibHas peryJisiius NUIECBApEHHUS.
['urueHnyeckre yciIoBUSI HOPMalIbHOTO muineBapeHus. [lonstue o mnpodunakTuke
MUIIEBBIX UHEKIIHIA.

O6men BemiecTB. [luieBble MPOAYKTHl M NHUTATENbHBIC BEIIECTBA. 3HAYCHHE
nuiy. CoaepkaHue OENIKOB, JKUPOB M YIJIEBOJOB B OCHOBHBIX TpyNMax MUIIEBBIX
OPOAYKTOB. YCBOEHHE OEIKOB, JKUPOB, YIJIEBOJOB B OpraHuzMe. BHYTpUKIETOUHBIN
oOMeH BelllecTB. Y CBOEHUE MUTATENbHBIX BeulecTB (accummianus). [Ipouecchl pacnana
(muccummtALys ). ACCUMUIISIIUS U JUCCUMUJISIIUS KaK IBE CTOPOHBI €IMHOTO IpoLecca
obmena BemiecTB. (CaMOOOHOBJICHME OpraHu3Ma B IIpoliecceé OOMEHa BEIIECTB.
[IpeBpamienne sHepruu B opraHusme. Temmeparypa Tena. 3HAYEHHUE MOANEPKAHUS
MOCTOSIHHOW TeMIiepaTypsbl Tena. [lorpedHOCTh opranusmMa B Oenkax, )KUpax, yriaeBoaax,
BoJE U coysix. HopMmbl nutanus. KamopuitHOCTh NUIIEBOrO paliioHa. BUTaMuHBI.

3HaueHHE BUTAMHUHOB. 3a00JieBaHMs, CBA3aHHBIE C HEJOCTATKOM BHUTAMUHOB B IHILE.
OcoOEHHOCTM TUTaHUS B TNEPUOJ pOCTa. 3HAYEHUE NPABWIBHOTO THUTAHUS IS
OpraHu3Ma.

Cucrema opraHoB BbiaeneHus. DyHKIMM OpraHoB BblAeHeHUs. BriaeneHue
NpoayKTOB OOMeHa. OpraHbl MOYEBBIIENUTENbHON cuctembl. CTpoeHue u padorta
MMOYEK. 3HAYECHUE OPTaHOB BBIJICICHUS B MMOAJEPKAHUU ITOCTOSTHCTBA BHYTPEHHEW CPEJIbI
OpraHu3Ma.

Koxa. ®@ynknuu koxu. Ctpoenue koxu. [IpomsBonnble Koxu. Poiib KOXH B
perynsiinuu terioooMeHa. [lepBasi momors npu 0OMOpaXKUBaHUU, OXKOTE, TEIJIOBOM U
COJIHEYHOM yJaapax. 3HAuCHHE 3aKaJluBaHWs opraHu3ma. EcTecTBeHHBIE (HaKTOPHI
3aKaJIMBaHUs U MPABUIIA MOJb30BAHUS UMU. | UTHEHA KOXKU U OJICKIbI.

Anamuzaropsl. Yuenue W.I1.ITaBnoBa 00 ananu3atopax. 3Hau€HUE aHAIU3ATOPOB
IUIS. BOCIIPUATHUS OKPYKAIOLIEr0o MHpa. 3pUTENbHBbIN aHanmu3aTop. CTpoeHue riasa.
CBeTouyBCTBUTENBHBIN anmapaT r1yaza. llocTpoeHue wn300pakeHHsT Ha CeTyaTke.
bim30pyKoCTh, MambHO30PKOCTh M HUX Koppekuwus. [uruena 3penus. CiyxoBoi
aHanu3atop. CTpOo€HME W TUTHMEHa oOpraHa ciayxa. MeXaHu3M BOCHPHUSATHS 3BYKOB.
BectuOymnsipubiit  ananuzarop. OcsizaHue. MexaHu3Mbl BOCHPUSTHS MPUKOCHOBEHHS,
xojiona, temna. OOoHsHMe. MexaHu3M BoclpuaTds 3amaxoB. Bkyc. Mexanusm
BOCTIPUSITUS TTUIIH.

Briciiast nepBHas aesitenbHocTh. Pons .M. CeueHoBa B pa3BUTHM YYEHUS O
BBICIICH HepBHOW aestenbHOcTH. Ydenue H.I1.ITaBmoBa 00 ycnmoBHBIX pediekcax.
VYcnoBubie u Oe3ycinoBHble pedraekchl. OOpa3oBaHHE M TOPMOXKEHHE YCIOBHBIX
pednekcoB. Pediekcri-ocHOBa moBeneHMsI >KUBOTHBIX. OCOOCHHOCTH BBICIIIEH
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HEPBHOW [IEATEIIBHOCTH 4eJIOBEKa. HemocpencTBEHHbIE M pPEUYEBBIE  YCIOBHBIE
pasapaxurenu. OyHkuus peun. [lepBas um BTOpas CUTHAIBHBIE CHCTEMBI. | WMrueHa
YMCTBEHHOTO Tpyna. Pexxum nHs. Pexum Tpyna m orapixa. ['mrueHa cHa. Bimsinue
aJIKOT0JIs1, Ta0aKa U HAPKOTUYECKUX CPEJICTB Ha HEPBHYIO CUCTEMY.

Pa3Butne uyenoBeueckoro oprannzMa My>KCKasi U JKEHCKAsl MOJOBBIE CHCTEMBI.
[TonoBeie kietku. OmuogoTBopeHue. Poiib XpoMocoM B Mepegaye HaclleICTBEHHBIX
cBorcTB. CXOJACTBO pAaHHUX CTaJAWM PA3BUTHUS 3apOJbIIIA YEJIOBEKA M MO3BOHOYHBIX
®KUBOTHBIX. [luTanue 3apojpima yenoBeka. [locTamMOpuoHanbHOE pa3BUTHE 4YEOBEKA.
Oco0EeHHOCTH pa3BUTHS JAETCKOTO M IOHOIIECKOTO0 OPraHU3MOB. 3HaUeHHE (PU3MUECKOU
KyJbTYpbl U CIOPTA JJIl HOPMAJIBHOTO PAa3BUTHUS M YKDPEIUIEHHWs OpraHu3Ma. BrusHue
aynKorofisi, Tabaka U HAPKOTUYECKUX CPEJCTB Ha KJIETKH, OPTaHbl U CHCTEMbI OpTaHOB
YelloBeKa B AMOPHOHAIBHBIN U TOCTAIMOPHUOHAIBHBIN ITEPHO/IBI.

Opranusm kak eguHoe wenoe. KoopauHamus HOESTENbHOCTH BCEX OPTraHOB
(ryMopasnbHbIe 1 HEPBHbIE MEXaHU3MBbI PETYJISLIHN).
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