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1 HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mnpenHasHadeHa st aOutypueHToB, mnoctymatoumx B AHO BO MHucturyr
COBPEMEHHOTO 00pa30oBaHUs W MH(POPMAIMOHHBIX TeXHOJOTHN B 2025 romy. AOUTYpHUEHT, CIAAIOIINi
’K3aMEH N0 OWOJIOTMH, JOJKEH MOKa3aTh 3HAHUS, COOTBETCTBYIOIIEE MpOrpaMmaM Ijisi CPEAHETO
(momHOTO) O0IIEro 00Opa3oBaHUs, pPealM3yeMbIM B IIIKOJIAX, JIMIESAX, THMHA3UAX, 4 TaKK€ B CPEIHUX
CHENUATBHBIX YUYEOHBIX 3aBEJICHUSIX.

Ok3ameH 1o ouonoruu nposoautcsa B Gopme TECTUPOBAHUA.

2 COOJEP KXAHUE ITPOI'PAMMBI
OCHOBbBI HUTOJIOT'NU
[TonsTHsI 00 YPOBHSIX OpraHU3alMK KUBBIX cucTeM. KIeTouHbI ypOBEHb OpraHU3allUH.

Kanerka — xuBas SJICMCHTAapHasa CUCTCMaA, JiCKalllasd B OCHOBC CTPOCHHA U Pa3BUTUA OPraHU3MOB.
I/ICTOpI/IH OTKPBITHUA KIJICTKH. OCHOBHBIE MOJIOKEHHUS KIJICTOUYHOU TCOPHUHU. COBpeMeHHbIe MCTO/AbI
HCCICOOBAHUSA KIICTKH.

Xumuueckasn op2anusauus Kjiemku. KJIaCCI/I(l)I/IKaHPIH XUMHNYCCKUX JJICMECHTOB. COI[Cp)KaHI/IC
XUMHNYCCKUX 3JICMEHTOB B XHMBbIX CUCTEMAX. Boaa U OPYIruc HeopeaHudeckue seujecmea U UX poJib B
KU3HEACATCIIBHOCTHU KUBbBIX CUCTEM.

Opzanuueckue gewjecmaa.
Vaneeoowvr. Monocaxapupl 1 nonucaxapunl 1 u 11 nopsigka. @yHKIMM yTiIeBOIOB B KIIETKE.
Jlunuowi (KUpbl U TUNOUIb1). DYHKIINU KUPOB U JIUIIOUJIOB B KIIETKE.

benxu xax Omomonmmepsl. AMHUHOKHCIOTHI, UX CTPYKTypa M CBOWCTBa. llepBuuHas, BTOpH4YHas,
TPETUYHAS] U YETBEPTUYHASI CTPYKTYPhl OCIKOBOM MOJEKYJbI. [IpuMepbl MPOCTHIX U CIIOXKHBIX OEJIKOB.
OyHKIMU OEIKOB B KJIeTKe. DepMEHTHI, X POJIb B MpoIieccax >KU3HEACATCIbHOCTH KIETKHU.

Hyxneunoswie kucnomor. PHK u JIHK kak 6uononumepsl. @yukuun. HykiaeoTuasl, UX CTpoeHUE U
COCMHEHHE TIPU 00pa30BaHUM MOJMHYKICOTUIHOU 1enu. [IpuHIMI KoMIUIeMeHTapHOCTH. Perukanms
JIHK kax peakuuns matpuuHoro cuntes3a. Ctpykrypa u Bujsl PHK. Kox JITHK (PHK).

AT®. Copepxanne ATO B kinetrke. Makpospruueckue cBsazu B ATOD. 3naueHue ATO B
xmHenesTensHoctr kiuertkn. HAJL, HAJID , ®AJT > 1 ux POJIb B KJIETKE.

Cmpoenue knemku. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBHI dYKapHOTUYECKON KJISTKHU: HapyKHAs
KJIeTouHass MeMOpaHa, muTormiasmMa u sapo. Crtpoerue W (QyHKmuu. OpraHeniabl W BKIIOYCHHS
nuromiasmel. CtpoeHre U GyHKUMH. CXOJCTBO M pa3IMuME MEXKIY PACTUTEIbHBIMU M >KHMBOTHBIMU
kiIeTkamMu. CTpoeHHE MPOKApUOTHYECKON KiIeTKH. IIpokaproTHdeckass U 3yKapuOTHYECKas KIICTKHU.
CxoxcTBa U OTIINYUAL.

Heknemounwie opmor ncuznu. Bupycbl. YIbTpaMHKPOCKONMUYECKAS OpraHU3alds BHPYCOB U
OakTeprodaroB, MX 3HAYEHUE M pOJb B MNpuUpoje. BupycHble O0Jie3HU YENOBEKa, XUBOTHBIX U
pacrenuu. [Ipumepsr.

Oomen eewecmeé u Inepeuu 6 Kiaemke. IlmacTuueckuid U HEPreTUYECKUl OOMEH — OCHOBA
KUZHEJEATCIIbHOCTH KIIETKHU.

IInacmuueckuti oomen. ABTOTpo(HBIE, MUKCOTPO(DHBIE U TETEPOTPOPHBIE KIECTKHU.

®oTtocunTe3. OcoOeHHOCTH 0OMEHA BEIIECTB U HEPTUU B PACTUTEIBHOMN KileTKe. buonornyeckuii
cMbIcl (poTocuHTe3a. XioporacTel. CBsI3b CTPYKTYphl U pyHKIun. Ceemosasn ¢aza gpomocunmesa.
OxucnutensHoe doTtodochopunnpoBanue (mukIndeckoe n Henukiaudeckoe). I u Il dotocuctemsr.



Temnosas gaza gpomocunmesza. Ponb pepmentoB. buonornmdeckuit cmpicia nukia KaneBuna. IlyTn
MOBBIIICHUS TPOIYKTUBHOCTH MPOIIECCOB (POTOCUHTE3A Y CEIBCKOXO3SIICTBEHHBIX PACTCHUH.

XeMOCHMHTE3 Ha MPUMEPE KEJIE30-, HUTPO- U CEPOOAKTEPHI.

Buocunte3 6eika. Poiap HyKIEHHOBBIX KHCJIOT B IIpollecce OmocuHTe3a Oenka. I'eH u ero poib B
omocunte3e 6enka. Kox JIHK. Peakiuu mMatpudHOro cuHTe3a OeiKa - TPAHCKPUIIUS U TPAHCIIALMS.
+
Ponb pepmenTOB B ocyiiecTBiIeHn OnocuHTe3a oenka. 3nauenue ATD u HAJI® B sToMm niporecce.

Iuepeemuueckuti oomen. Tpu sTama sHepreTudyeckoro oomena B kierke. IlogroroBurenbHbIi
jTai. [lomumMepbl 1 MOHOMEPBI OPTAHUYECKUX COCTUHEHUM.

AHaspoOHoe abixanue. ' mukonu3. Buabsl OpoxxeHus. DHeprerudeckas 3)GeKTHUBHOCTh MPOIIECCOB
IJIMKOJIM3a U OPOKEHUS.

A3po0OHoe abixanue. OCHOBHBIE 0cOOeHHOCTH 1uKiIa Kpedca (0MoJ0rnuyecKuil CMbICIT).

Mutoxonnpuu. CBsi3b CTPYKTYphl U GyHKIMH. OkuciautenbHoe hochopunupoBanue. Bzaumocssszpb
MPOIECCOB DHEPTETUYECKOr0 U IUIACTUYECKOrO0 OOMEHa B KJETKE. ABTOPETYJSlUS XUMUUYECKUX
ITPOLIECCOB B KIIETKE.

Jlenenue knemok. Jlenenve - OMOJIOTMUECKHH IIPOIECC, JEKAIIU B OCHOBE PA3MHOXKCHHUS U
WHIMBUYaIbHOTO Pa3BUTHS OpraHu3MoB. COCTOSHME HACJIEACTBEHHOTO MaTe€pHhalia B HEIEIAIIEMCS
anpe I[locrossaetBO konmuectBa JIHK B simpe. Mutotnueckuit nukn. Y asoenue JIHK nmepen mutozom.
NHIuBUyalbHOCTh M CTPOCHHE XPOMOCOM. [amjoujHbIi W JUIJIOUJHBIA HAOOPHI XPOMOCOM.
HenpepbIBHOCTh U TPEEMCTBEHHOCTh XPOMOCOM. BUI0BOE ITOCTOSIHCTBO YUCIIA XPOMOCOM.

Mumo3. OOmMHOCTH TpoIecca MHTOTHYECKOTO MACICHUS KICTOK y JyKapuoT. da3pl MHUTO3A.
[ToBeneHre XpOMOCOM B MUTO3€. BHOJIOrMYE€CKUI CMBIC MUTO3A.

Meitios. I u 11 nenenuns menosa. [loBenenne xpomocom B meno3e. buonornyeckunii CMbICIT MENO03A.

Amumos xak QopMa paeneHuss HHTEp(A3HOrO sJpa, HE COMPOBOKIAIOIIASICA PABHOMEPHBIM
pacrpeieIeHUEM HACJIEICTBEHHOTO MaTepuaia. 3HaYEHUE aMUTO3A.

Huoueuoyanvnoe pazeumue op2aHu3mos.

I'ameTorenes - mpouecc GOPMHUPOBAHUS MOJOBBIX KIIETOK. OCOOCHHOCTH Pa3BUTHS SUIICKICTOK M
cepMaro3ougoB. CTpoeHHe TOJIOBBIX KiIeTOK. OIIOAOTBOPEHHE - TMPOIECC BOCCTAHOBJICHHS
JTUTIIONTHOTO Habopa XPOMOCOM.

OHTOreHe3 — WHAMBUIYalIbHOE PA3BUTHE OpraHu3Ma. IMOpuoHanvHoe pazeumue. Pa3Butue
OIUIOAOTBOPEHHOIO siilla Ha mpuMepe JaHuetHuka. [Ipouecc apobnenus. Mopyna. Cragusa OnacTyJibl.
[Ipouecc ractpynsauuu. Cragus ractpyiibl. 3apOABIIIEBBIE JIMCTKU. | OMOJIOTHS 3apOBIIIEBBIX JIMCTKOB
KaK CBHJETEIbCTBO €IWHCTBA NPOUCXOXKJCHUS >KUBOTHBIX. 3aKJIQJKa TKAHEWM W CHUCTEM OPraHOB.
Ilocmambpuonanvroe pazsumue. Ilpsimoe u Henpsamoe pazButue. [Ipumepsl.

Pazmnorcenue opeanuzmos. ®opMbl pa3sMHOKEHHUSI OPraHU3MOB - O€cCrojioe W mojioBoe. Bumb
0€croJIoT0 1 MOJIOBOTO pa3MHOKeHus. [Ipumepsl.

I'EHETHUKA

['eHeTKa — HayKa O 3aKOHOMEPHOCTSX HACJIEICTBEHHOCTH U U3MEHUYMBOCTU. 3HAYEHHUE TE€HETUKH
17151 MeauIuHbl. OCHOBHBIC TTOHATHUS TEHETUKH: T€H, aJUIEJIbHBIE U HEAJIJICTbHBIE T€HbI, JOMUHAHTHBIE U
pelecCUBHBIC MPU3HAKK; TOMO3UIOTa M IeTepo3UroTa; (eHOTHUIl, T€HOTHUII, TEHOM, KapHOTHII, TPYyIINa
CLEIUICHMUS.

OCHOBHBIC 3aKOHOMCPHOCTH IICpCaadr HACICACTBCHHBIX ITPU3HAKOB.

3akonomepnocmu HAC1e006aHUA NPU3HAKOB, YCMAHOBIEHHbLE I'.Menoenem.
['uOpugoIOrnYecKuil METOT M3y4YeHHUS HACIEACTBEHHOCTH. MOHOTHOPHUIHOE CKPEIIMBAHUE.



llepsouii 3axkon I'.Menodensa. EnunooOpa3re ruOpuI0B IEepBOro MOKoJeHUs. ['eHeTnueckre 3aaaqn.
Bmopoii 3akon I'. Menoens. Pacuierienre no reHotTuny u (GeHoTuny ruOpuioB BTOPOTO MOKOJIEHUS.
Craructrueckuid xapakrtep pacuiersieHus. [I[pomexyTouHblii THUI HACIEIOBAHUSA. AHAIU3HPYIOLIEE
ckpemBanne. CTaTUCTHYECKUI XapakTep pacuieruieHus. ['eHerudeckue 3agauu. Tpemuii 3axon I
Menodena. [uruOpugHoe W noauruOpugHoe ckpemmBanue. HezaBucrumoe KOMOMHUPOBAHME
HACJICJICTBEHHBIX MPHU3HAKOB TPU JIH- U MOJUTHUOPUIHOM CKperiuBaHuU. CTaTUCTUYECKUN XapakTep
HE3aBUCUMOTO HACJIEAOBAHUS NpPU3HAKOB. LluTonmornueckue ocHOBBI 3akOHOB I.Menpaens. ['unoresa
«4HUCTOTHI TaMeT». Meno3 Kak MaTepHalbHasi OCHOBAa 3aKOHOMEPHOCTEM HACIEHOBAHUS NMPU3HAKOB U
TUIIOTE3bl  «YHUCTOTHI  raMeT». ['eHeTmdyeckue 3amauu. SaepHas ©  UUTOILUIA3MaTHYECKast
HACJIEICTBEHHOCTB. [Iprumepsl.

Xpomocomnasa meopusa nacneocmeennocmu T.Mopzana. SIBneHue CHEIUICHHOTO HACJEIOBAaHUA.
[Tonmnoe n HenonHoOe cueruieHue. [lepekpect XpoMOCOM B MEMO03€ - MPOLIECC HAPYIICHUS CUEIUICHUS.
XpOMOCOMHBIM Me€XaHWU3M omnpeaeiacHuss mnoJa. [lomoBeie XpomMocoMbl U ayTocoMbl. CIIEIUIEHHOE C
MI0JIOM HacjeqoBaHue. ['eHeTuuecKue 3aqauun.

B3aumooeiicmeue 2enoe. Bzaumoodeticmeue annenvuulx cenos. HacnenoBaHue rpynn KpoBU Kak
IMPUMEP MHOXKECTBEHHOTO  aJUleiu3Ma W KOJOMHHUpOBaHUs. JlOMHUHMUpOBaHWE, HEIOJIHOE
JTOMUHHMPOBaHWE, CBEPXJOMHUHUpPOBAHUE. B3aumooeiicmseue HeallelbHblX 2eH08. [ e@HOTUN Kak
LEJIOCTHAsE WCTOPUYECKH CIIOKHBIIASICA CHUCTEMA. OMHUCTAa3, KOMIUIEMEHTAPHOCTh, IOJIUMEPUSI.
[LnernoTponHoe 1eucTBUE TEHOB. [ eHETUYECKHE 3aaUH.

3axonomepuocmu usmenyugocmu. Poiib reHOTUNA U YCIOBUW BHEIIHEHN Cpenbl B ()OPMUPOBAHUU
¢enotuna. M3meHunmBocTh U €€ Qopmbl. Mooduguxkayuonunas usmenuusocms. Hopma peakiuu.
CratucThyeckue 3aKOHOMEPHOCTH MOAU(DUKAIMOHHON W3MEHUYMUBOCTH. BapualuoHHbIA psg U
BApDUALIMOHHAS KPUBAas, METOJbl ONPEACIEHUS CPEAHEH BEJIMYMHBI BapUALMOHHOTO  PsJA.
l'enomunuueckas uzmeHuugocmy: KOMOMHAIMKM U MyTaluu. [lyTh KOMOMHATMBHOM W3MEHYMBOCTH.
MyTanuu: TEHOMHBIE, XPOMOCOMHBIE M Te€HHble. MyTareHHble (PaKTOpbl. DKCIEPUMEHTAIBLHOE
NoJIydeHHEe MyTanuid. MyTauuu Kak mMaTepuain 1Jii UCKYCCTBEHHOIO U €CTECTBEHHOro oTOopa. 3aKoH
TOMOJIOTUYECKUX PAIOB B HacieacTBeHHOM u3MeHunmBocTH H.M.BaBunoBa. 3arps3HeHue npupoIHOU
Cpeabl MyTareHaMH M €T0 MOCIIEICTBUSL.

I'eneTtuka w4esoBexa. MeTOAbl M3YyYEHUs HACJIEICTBEHHOCTH YeJlOBEKa. L[MTOreHeTnuecKuu,
OJIN3HEIIOBBIN, FT€HEATOrMYECKU, TONYJISIIMOHHO—BUI0BOM. [Ipenyrnpexaenre u ge4eHrne HEeKOTOPhIX
HACJICJICTBEHHBIX 00JIE3HEM.

BOTAHUKA

borannka — Hayka o pacrteHusaAx. PacTeHue — 1enOoCTHbIM OpraHu3M. PacTuUTenbHbIA MHUp Kak
COCTaBHAsl YaCTh MPUPO/IbL, €0 Pa3HOOOpa3He U pacIpOCTpPaHEHHE HA 3eMII€.

Oobwee 3nakomcmeo ¢ uyeemkoevimu pacmenuamu. Kietounoe crpoenue pactenusa. CTpoeHue
PaCTUTENIFHON KIJIETKU (IMOBTOPEHHE W3 Kypca IMTOJIOTMH). TKaHW OpPraHoB PAcTEHUS B CBSI3U C
BBITIOTHAEMBIMU (DYHKIIMSIMHM B 1IEJIOCTHOM OpraHu3Me. B3anMocBsi3b opraHoB. BeretaTuBHbIE OpraHbl
IIBETKOBOI'O PACTEHUS: KOPEHb, CTEOEb, JIUCT. [ eHepaTUBHBIC OpraHbl: IIBETOK (COLBETHUS), TIJIO, CEMS.
OcCHOBHBIEC KW3HEHHBIC (DYHKIIMM PACTUTEJILHOTO OpraHu3Ma: MUTAHUE, JbIXaHWE, POCT U Pa3BUTHE,
pasMHOXeHue. JIBumkeHne pacteHuil. CrocoObl pacHIpOCTpaHEHHUs] IUIOJIOB M CEMSH B IIPHUPOJIE.
3HaueHUE CBOCBPEMEHHOW YOOPKH TJI0OJ0B M CEMSIH KYJbTYPHBIX PACTCHUM. Y CIIOBHUS KM3HU PaCTCHUS
(Boda, BO3AyX, CBET, TEIUIO, MUHEPAJIbHBIC COJIM). BiusHUE pa3IudYHBbIX YCJIOBUW Ha POCT U Pa3BUTHE
pacteHuil. Ce30HHBIC SBJICHUS B JKM3HHM TOKPHITOCEMEHHBIX pacTeHuil. Pactenust BecHoi. Oxpana
pacTeHUM W yBEIMYCHHME PACTUTEIbHBIX OOTraTCTB. 3HAYEHHE PACTEHUM W PACTUTEIBHOI'O MOKPOBA B
IpUPOJIC, KU3HU YEJIOBEKa U B HAPOJHOM X03sicTBe. PasHOOOpasue pactutenbHOro mupa. JKu3zHeHHbIE
(GbopMBbI 1IBETKOBBIX PACTEHUM: JEpPEBO, TMOJYKYCTapHUK, KYCTApHHUK, TPABSIHUCTHIE PACTECHUS -
OJIHOJIETHHE U MHOToJIeTHUE. PacTeHue u okpysxatomas cpega. OxpaHa pacTeHUH.

Kopens. Oynkuun kopHs. Pa3BuTue KOpPHS W3 3apOJBIIIEBOTO KOPEIIKAa CEMEHU. Buabl KOpHEU
(rmaBHBIN, OOKOBBIC, MPUIATOUHBIC). TUIIBEI KOPHEBBIX CUCTEM (CTEp)KHEBas, BETBUCTAs U MOYKOBaTas).
3onbl KOpHs. Poct kopHs. KopHeBoi uexiuk. TkaHu KOpHs. BHelIHee U BHYTPEHHEE CTPOCHUE KOPHS
OJIHOJIOJIbHBIX M JIBYJOJBHBIX pacTeHUil. BUIoM3MEHEHUsI KOpHEW, UX CTPOEHUE, OMOJIOTHMYECKOE U
XO35IMCTBEHHOE 3HaueHue. llornonieHue KOpHIMHU BOJIbI U MUHEPAJIBHBIX COJiel. KOpHEBOW BOJIOCOK.



MuHepanbHble cofid, HeoOXoAauMmble pacTeHuto. llouBa kak cpena AJig KU3HU pPACTeHUM. 3HaueHUE
00paOOTKU MOYBHI - BHECEHHE YJIOOPEHUM, MOJUB U PHIXJICHUE JJIsI )KU3HU KYJbTYPHBIX PACTCHUM.
BomHbIE KyJIBTYPHI.

Cmeoens. Oynkuuu crebns. [lober u ero uvactu. BerBnenue mobGera. PazHooOpasue moOeros:
NPSIMOCTOSTYME, TION3YYHE, BBIOIIUECS, CTemromuecs, mneruisromuecs. [louka. [louku BereTaTUBHEIE,
IIBETOYHBIC, CMelIaHHbIe. IX cTpoeHue u pacrnosiokeHune Ha crebse. Pazputue nmobera u3 mouku. Poct
cTebnst B nnuHy. TkaHu cTeOnids. AHATOMHYECKOE CTPOCHHE CTeOJsi OJHOAOJBHBIX, TPABSIHUCTBHIX H
JPEBECHBIX CTeOsel AByA0JIbHBIX. PocT cTebmns B TommuAy. O6pa3oBaHre rogudHbIX Kosen. Ce30HHbIe
pasznuuus B ApeBecuHe. Bo3pacT aepesneB. [lepenBmkenne MUHEPAIbHBIX U OPTaHUYECKUX BEIIECTB MO
cTeOo. BumomsmeHeHHbIE mOOErH: KOPHEBWINE, CTOJOHBI, KIyOCHb, JIYKOBHIIA, HX CTPOCHHE,
OMOJIOTHYECKOE M XO3IMCTBEHHOE 3HAUCHHE.

Jucm. Oynkiuu nvucra. BHemHee cTpoeHue JucTa (JIMCTOBas IJIACTUHKA, YEPEIIOK, OCHOBAHUS,
npuicTHUKH). JKuiikoBaHue nuctbeB. lIpocTbie M cioxkHble nucThd. Jlucropacnonoxenue. TkaHu
aucta. OCoOOCHHOCTH BHYTPEHHETO CTPOEHHUS JUCTa B CBsI3U ¢ ero (yHkiusmu. Koxuia u ycrthuua,
MAKOTb JUCTa (cTosi0uatas u ryouaras TkaHu). CTpoeHUE KUJIOK JucTa (MIPOBOJAIINE TyYKH). JIuCThs
CBETOBBIE U TEHEBbIC. [[BI>keHUE nucTheB. JIuctoBasg Mo3anka. OOpa3oBaHUE OPraHUYECKUX BEUIECTB B
JUCTBSIX Ha CBETYy (moBTOpeHWE TeMbl «PoTocuHTe3» u3 paszgena «lluronorusy). Ilormomienune
JUCTBSIMU YIJIEKHMCIIOTO Ta3a W BbLACIEHUE Kuciaopona. HakomuieHue sHeprum B pacTeHuHu. [lpixaHue
nucteeB. HcmapeHue BOABI JUCThAMHM. PacTeHHs BIQXHBIX M 3aCyUUIMBBIX MECT OOWTaHUS.
Bungouszmenenust nuctheB. [IpoIOmKUTENPHOCTh KH3HH JUCThEB. Jlucroman. 3HaueHuwe nucra s
pacteHuid. Pomb 3e1€HbIX pacTeHU B IPUPOJIE U KU3HU YEJIOBEKA U UX OXPaHA.

Becemamuegnoe pazmnorcenue yeemkogvlx pacmeHuu. Pa3MHOXKEHUE PACTECHUM MNOCPEICTBOM
mo0eroB, KOpHEHW U JHMCTbEB B TMPUPOJIE U PACTECHUEBOJACTBE (BUJIOM3MEHEHHBIMHM IOOEramu,
CTEOJICBHIMH ¥ KOPHEBBIMHM YEpPEHKaMH, OTBOJIKAMH, JCJICHHUEM KyCTa, MPUBHUBKOM). bromorudeckoe u
XO35IMCTBEHHOE 3HAYCHUE BETE€TATUBHOTO Pa3MHOKEHUS.

Ileemox, nnoo, cema.

[[eemox — opran ceMeHHOro pasMHOxkeHuA. DyHKkuMu nBeTka. CTpOEHUE LBETKA: IIBETOHOXKKA,
IBETOJI0KE, OKOJIOI[BETHUK (Yallleyka W BEHYMK), THIYMHKH, NECTUK (TecTukH). CTpOECHUE THIYMHKH U
nectuka. [[BeTku omHomosibie U oboemnosbie. OMHOMOMHBIE W JIBYJOMHBIE pacTeHusl. COIBETUA U UX
ouosormyeckoe 3HaueHue. IlepekpecTHOE ONbUICHHUE HACeKOMbIMHM M BeTpoM. (CaMOOIbLICHHE.
HckyccTtBeHHOE OTnbUIeHWE. JI[BOMHOE OIUIONOTBOPEHUE Y LBETKOBBIX PACTCHUM U €r0 MEXAHU3M.
IIpopactanue neuiblibl. OmnogoTBoOpeHue. O0pa3zoBaHUE CEMEHU U IUIO0JA.

Cems. Oynkiuu ceMeHu. CTpoeHue ceMsiH (Ha IpUMeEpPE JIBYA0JIBHOTO U OJTHOJIOJBHOTO PacTEHUH ).
CoctaB cemsaH. YcIIOBHUS mpopacTaHusi ceMsH. BexoxkecTs ceMsiH. [Ipixanue cemsiH. [Iutanme m poct
MPOPOCTKA. ATPOTEXHUKA OCEBA CEMSH U BBIPAIMBAHUE PACTCHUN.

IInoo. ®ynkiuu 1iona. PazHooOpasue IUIO0B: MOHOKApIHBIE, alOKapIHbIC, IIEHOKAPITHbIC U
JIO’KHOMOHOKApMIHBIE (IICEBIOMOHOKapIHbIe). KOInuecTBO MIOOB U CEMAH y Pa3IMYHBIX PACTCHUM.
3HauyeHUE IBETKOB, IJIOJIOB U CEMSIH B MPUPOJIC U )KU3HU YEJIOBEKA.

Knaccugukauyua pacmenuii. DieMeHTapHbIC TOHATHS O CUCTEMAaTHYECKUX (TaKCOHOMHYECKUX)
KaTeropusax (BUI, PO, CEMEHUCTBO, IMOPAJIOK, KJIacc, OTIeJN). 3JHAYCHUE MEKIYHAPOJHBIX Ha3BaHUU
pAaCTECHUM.

OcHoBHBIE TpyMNmbl pacTeHuil. MHoroobOpasue pactutenbHOro mupa. CucreMaTHyecKuid 0030p:
baktepuu, Bomopocnu, I'puosl, JIumaitnuku, MoxoBuansle, IlanmopoTHukoBuaHbBIE, ['0Jl0oCEMEHHBIE
(XBotiinbie), [TokpbITOCEMEHHBIE.

Omoen baxmepuu. (n/y /osoepuvie, yapcmeo [lpobsauxu, n/y Hacmosawue 6axmepuu). Obmas
xapaktepuctuka. CTpoeHHE MPOKAPUOTUUECKOW KIETKH (ITOBTOPEHHE U3 Kypca uurtoioruun). CTpoeHue
U JKu3HenesTeabHOCTh OakTepuil. Knaccudukamus Oaxtepuit mo ¢opme. Ilpumepnl. PazmHokeHUHE
Oaktepuil. PacnpocTpanenue OakTepuii B BO3Ayxe, MOYBE, BOJE M >KUBBIX Opranumsmax. bakrtepuu
OpOXeHUs U THUIIOCTHBIE OakTepun. CumoOnoTHueckue 0aktepuu. bonesneTBopHbie OakTepun U 60prOa
c HuMU. Ponp Oaktepuil B TMpUPOAE, MEAUIMHE, CEIbCKOM XO34MCTBE W MPOMBIILICHHOCTH
Hcnonb3oBaHue OaKTEpUl YETOBEKOM.



Omoenwvt - 3enenvie u bBypwvie eooopochu. (n/y Aoepuvie, yapcmeo Pacmenus, n/y Huzuwue
pacmenus). O0IIasg XapaKTEPUCTHKA 3€IeHbIX Bojopociei. Knaccubukamus. Oorokiemounvle 3eieHvie
8000pocau (XITaMUJIOMOHA/a, XJI0pesuia, IIEeBPOKOKK). CTpOoeHHEe U OCOOEHHOCTH JKU3HEEATEIbHOCTH.
MHnoeoxnemounsie 3enenvie sooopocau. Huruateie Bogopocnu. Cnuporupa. CTpoeHHUE U 0COOCHHOCTH
KU3HEAEATEeNIbHOCTH. Mopckue 6odopocau (namuHapus, ¢ykyc). CrpoeHue H  OCOOCHHOCTHU
KU3HEJEIATEIBHOCTH. becrnonoe u mojgoBoe pasMHOKEHUE BOJOpOcier. PacnipocTpanenue Bogopocien
B BOJIC U Ha CyIIll€. 3HaU€HUE BOJIOPOCIEH B MPUPO/IE U )KU3HU YEIIOBEKA.

Hapcmeo I'puowvl, omoen Hacmoawue cpubnl. O61mas xapakrepuctuka. Kinaccudukanus. Huzmme
u Bpiciive rtpubsl. [lpUuunHBl HEOMAHO3HAYHOCTH KIACCHU(UKAUKM TPUOOB M HUX CpPaBHEHHUE C
pPacCTCHUSIMH W >KUBOTHBIMH. [lnecnesvlie 2cpubbr (Mykop W TeHuruui). CTpoeHue, 0COOECHHOCTU
KUBHEJEATEIbHOCTA M Pa3MHOXEHHE. 3HAYC€HHUE IUIECHEBBIX TpUOOB. /[[poorcocu. CrpoeHue,
OCOOCHHOCTH KU3ZHEJEATECIIbHOCTH U pa3MHOXKeHUe. [ pubvi-napasumel, BBI3bIBAIOIINE OOJE3HU
pacTeHuil (TOJIOBHS, CIOPBIHBS, TPyTOBUKH). CTpoeHHWe, MUTaHHWE, pa3MHOKeHue. Poiab rpuboB B
npupojie M *Ku3HU uesoBeka. Cenekuusi OakTepuii, TpuOOB, €€ 3HAYCHHUE I MUKPOOMOIOTHYECKON
MPOMBIIUIEHHOCTH (MOJIy4€HHE aHTUOMOTUKOB, (PEPMEHTHBIX MTPENAapaTOB, KOPMOBBIX JAPOXIKEH U Ap.).
OcHOBHBIC HampaBiieHUS] OMOTEXHOJIOTHUU (MUKPOOUOJOTHYECKAsT MPOMBINLICHHOCTh, KJIETOYHAs U
reHHast uHxeHepus). [llnanounsie cpubsl. CTpoeHne, 0COOCHHOCTH KU3HEAEATEIIbHOCTH, PAa3MHOKEHUE.
CBsi3p TpHOOB C KOpHSIMH pacTeHUM (MUKOpu3a). YcnoBuUsl XKu3HH rpuba B jecy. CbeloOHbIE U
sanoBuThie TpuObL. [IpaBuna coopa rpudoB. [Ipodunakrrka oTpaBieHus sA0BUTHIMUA TPUOAMH.

Omoen Jluwmaiinuku. JIvinalHUKM Kak CUMOMOTHMYECKHE opraHu3Mbl. OOmiasi XxapakTEepUCTHKA.
CTtpoeHue cioeBHIla JUINIAWHUKA. JIMIIAMHWUKY HAKWMHBIC, JINCTOBAThIC, KYCTUCThIE. lluTaHue u
Pa3MHOXKEHUE JIMIIANHUKOB. POJIb JTUIIAMHUKOB B IPUPOJE U )KU3HU YEIOBEKA.

Omoen Moxosuonvte. OOmas xapakrepuctuka. Knaccudukauus. 3erenvie mxu. CTpoeHue,
Pa3MHOXEHHE U ITUKJI pa3BUTHUA KyKYyIIKHWHA JbHA. [lonsaTus cnopodut u rameropur. CharHoBbiii MOX.
CrtpoeHue, pa3sMHOXKEHHE U MUK pa3Butus charanyma. 3abomaunBanue. ObOpasoBanue Topda, ero
3HAYCHHE.

Omoen Ilnaynosuonwvie. OO6mas xapaktepuctuka. Ilmayn OynaBoBumHbii. CTpoeHHe,
Pa3MHOXEHHE, [IUKJI Pa3BUTHUS. 3HAUCHHE TJ1ayHOBU/IHBIX.

Omoen Xeoweeuonwvte. O01as XapaKTEPUCTUKA. XBOIIl 1MojeBo. CTpoeHUe, pa3MHOKEHHE, UK
pa3BUTHS. 3HAUCHNE XBOILIEBUIHBIX.

Omoen Ilanopomnukoeuonvie. O06mas xapakrepuctuka. llanmopotHuk Oprnsak. CrtpoeHue,
Pa3MHOXEHHE U LHKJ pa3BUTUs. VckonaeMmble MamOPOTHUKOBUIHBIE U O0Opa30BaHUE KAMEHHOTO YTJIA.
3HaYeHrEe MAaNOPOTHUKOBUIHBIX B IPUPOJE U )KU3HU YEJIOBEKA.

Omoen I'onocemennwvie. O6mas xapakrepuctuka. CTpoeHHe, pa3MHOKEHUE U IIUKJ Pa3BUTHS Ha
npuMepe COCHbI U enu. Myxckue u xeHckue muiku. [Ieuibiia. Cemsinouku. [Ipopactanue nbUIbIIbI,
POCT TMBUIBIIEBOM TPYOKH M OIUIOJOTBOpeHHUE. PacmnpocTpaHeHue W OHOJIOTHS XBOWHBIX. 3HAUYCHUE
rOJIOCEMEHHBIX B MPUPOJIE U XO3SICTBE.

Ioxkpvimocemennsie (Lleemkoewvie). I'ocioicTBO B COBpPEMEHHOU (IOpe MOKPHITOCEMEHHBIX U
OPEUMYIIECTBO HMX 10 CPaBHEHUIO C JpyrMMU rpynnamu pacteHuid. IIpucnocoOneHHOCTh
NOKPBITOCEMEHHBIX K pa3JIMYHbIM YCJIOBUSAM >kKM3HM Ha 3emiue. Lwuxn passutus. Cnopodut u
ramMeTo(puT B LIMKJIE pa3BUTUs. MHOrooOpa3ue AMKOPACTYIINX U KyJIbTYPHBIX IBETKOBBIX PACTCHUI.

Knacc /leyoonvuvie pacmenus. OOmas xapaktepuctuka. CewmeiictBa: KpecToupeTHbIe,
Pozousetnsie, bobosrie, [1acnenoBrie, CnokHOIBETHBIE. XapaKTePUCTUKA CEMEUCTB M X 3HAUCHUE B
MIPUPOJIE U )KU3HU YETIOBEKA.

Knacc Oownooonvnvie pacmenus. OOmas xapaktepuctuka. CemeilictBa: Jlunelnble, 35akwu.
XapaKkTepuCTHKA CEMEMCTB U UX 3HaUYCHUE B PUPOJIE U )KU3HU YETIOBEKA.

CpaBHUTENbHAsE XapakTepucTuka cemeructB OpHononbHBIE W JIBygonbHble. buonorudeckue
0COOEHHOCTU. THUMUYHBIE CEIBLCKOXO3SAMCTBEHHBIC, NUKOPACTYIIME WU JIEKOPATUBHBIE PACTEHHUSI ITUX
ceMeicTB. BiusHue X03SiCTBEHHON JEATEIbHOCTH YEJ0BEKa Ha BUIOBOE MHOTOOOpa3ve IBETKOBBIX
pacrenuil. Kpacnas kaura. Oxpana peJkux BUJIOB PACTCHUN.



Pa3BuTHe pacTHTENIBLHOr0 MHpa Ha 3emule. YCIOXHEHUE CTPOCHHUS PACTEHHUU B MPOIECCE
HUCTOPUYECKOTO PA3BUTHUSL B CBS3U C MEPEXOJOM OT BOJHOTO K Ha3eMHOMY 00pasy >ku3HU. OCHOBHBIE
3Tambl pa3BUTHUs pacTeHUM Ha 3emiie (BpeMsi OakTepuid, BOJOPOCIEH, MOXOBUIHBIX, IMJIAyHOBUIHBIX,
XBOIIEBUIHBIX, MATOPOTHUKOBUIHBIX, TOJJOCEMEHHBIX U MOKPHITOCEMEHHBIX ).

PacTutesibHble cooOmecTBa. [lonstue o pacTuTeabHOM cooOiecTBe. I[Ipucmoco61eHHOCTD
pPacTEHU K COBMECTHOM KU3HU: SIPYCHOCTh HAJ3EMHAs U IMOJ3EMHAs1, pa3Hble CPOKHU pa3BuThs. CmeHa
cooOmiectB. PacTtutenbHbie cOOOIECTBa Kak dYacThb jJaHAmadTa. XapakTepHbIe 4epThl CTPOCHUS U
OMOJIOTUU PACTEHHI1 OCHOBHBIX TUIIOB PAaCTUTEIBbHOCTH: TYHJPHI, Jieca, JIyra, CTeNHu, IyCThIHU, 00JI0Ta,
BOJIHOM PACTUTEIILHOCTH; CBSI3b HX CO CpeAoll OoOWTaHUsS M XO3SUCTBEHHOE 3HaueHue. Oxpana
PaCTUTEIBHOCTH.

300J101'us1

30070TUsl - HAykKa O JKABOTHBIX. 3HAYEHWE >KMBOTHBIX B TPHUPOJEC M IKA3ZHU YEJIOBEKA.
BO3HUKHOBEHUE 300JI0TUU KaK HAYKW U UCTOPHUSI €€ Pa3BUTHSI.

Knaccuduxkaius xuBotHbIx. [loHsiITHE O BUJE, pOJE, CEMENUCTBE, OTPAJIE, KJIacCe U TUIle. 3HAYEHUE
U yCIIEXH COBPEMEHHOM 300JI0TUH. CXOJICTBA U OTJIMYMS PACTCHUIN U KHUBOTHBIX.

Tun Ilpocmenimue. Knaccudukarus. O0mnas xapakTepucTyuka TUIA.

Knacc Kopuenoowcxu. OO1as xapakTepucTuka kiacca. Ameba oObikHOBeHHas. Cpella oOMTaHMS.
Buemnee n BHyTpeHHee cTpoeHue. J[pmkenue. [Iurtanue. [lpixanue. Beigenenune. OcMoperyisius.
Pazmuoxenue. UanuctupoBanue. /Juzenrepuitnas ameda. Ctpoenue. Cpena oOutanus. MeauimHCcKoe
3HadyeHue. [Ipenoxpanenue ot 3apakeHuUs.

Knacc Keymuxosvle. OOIas xapaKTepUCTHKa KJjlacca. OBIJICHaA 3e€JieHas KaK OJHOKJIETOYHBIN
OpraHu3M, COBMEIIAIONINKN MPU3HAKH >KUBOTHOTO M pacTeHHs. BOIBBOKC - KOJOHUAIBHBIM OpPraHU3M.
DBOIIOIMOHHOE 3HAYSCHHE IBIJICHOBBIX U BOJIbBOKCOBBIX.

Knacc Ungyzopuu. O0mas xapaktepuctuka kiacca. Mudyzopus Tydenbka kak 0ojee CloxHOE
olHOKJIeTouyHOe  kuBoTHOoe.  Cpema  oOurtanus.  CTpoeHue,  OCOOCHHOCTH  ITPOIIECCOB
KU3HEJCATCIPHOCTH, Pa3MHOXKEHHE. Pa3apakuMoCTb.

Knacc Cnoposuxu. O6mias xapakTepucTuka Kjiacca. ManspuiHbIN MJIa3MOJIUA Kak BO30yAMUTEINb
Massipun. Crioco0 3apaxeHus yenoBeka Maisgpueil. O01ee NOHSTHE O CMEHE X035€B B IIUKJIC Pa3BUTHSI.
JIukBUIAIMS MAJISIPUU KaK MaccoOBOT0 3a00sieBaHus B PO.

Mopckue npoctenmue. [IpencraBurenu. 3HaueHUeE.
Tun Kuweunononocmuuwle. Knaccudukanusa. O61ias xapakrepuctuka tumna. Cpega oouTaHusl.

Knacc T'uopouonvie. OOmas xapakTtepucTuka kiacca. IIpecHoBogHas rujpa. BaemHee wu
BHyTpeHHee cTpoenue. [Iutanue runpel. [pixanue. Pednekc. Perenepanus. PazmHoxxenue Oecriosnoe u
nosiooe. OZHOKJIETOYHASI CTaaus B Pa3BUTUU THApPbL. MOpCKHE TUAPOUIIHBIE HA MPUMEPE MEIY3bl
obenmuu. CMmeHa (a3 B )KM3HEHHOM IIUKJIE 00ENHH.

Knacce Cyugpouonvie. OOmas xapakTepuCTUKa Kilacca Ha npumepe aypenuud. CTpoeHUE W IUKII
pa3ButHs. OTIUYUTENbHbIE TPU3HAKU OT MOPCKHUX THAPOUIHBIX.

Knacc Kopannosvie nonunvi. OOmias xapaktepucTuka kiacca. IlpencraBurenu. [IpusHaku
YCJIOKHEHUS B OpraHU3aIINH.

3HaueHNe KUIIIEYHOMOJIOCTHBIX.
Tun Ilnockue uepsu. Knaccudpukanusa. OOuias xapakTeprucTuka TUIa.

Knacc Pechuunvie uepsu. OOlas xapakTepHCTHKa Kiacca. benas ruiaHapus Kak MNpPEICTaBUTEIb
cBOOOIHOXKUBYIIUX uepBeil. Cpena oOutanusi. BHemiHee W BHyTpeHHee CTpoeHHe. [[BycTOpOHHss
cumMeTpust. HepBHas cucrema u opradsl 4yBCTB. llutanue. /Ipixanue. Pazmuoxenue. Perenepauusi.



Knacc Cocanvwuxu. OOmras xapakTepucTUKa Kiacca. lledeHouHBI cocanbIuk. BHernmHee u
BHYTpeHHee cTpoeHue. Ilpucmocobnenuss k mapasutusmy. lIpenoxpanenue oT 3apaxeHus. CMeHa
X0351€B B IIUKJIC PA3BUTHA.

Knacc Jlemmounvie uepsu. OOmas xapaktepuctuka kinacca. llemHu (cBuHONW U Obrumii).
[Mapasutnueckuii o6pa3 xu3Hu. OCOOEHHOCTH BHEIIHETO U BHYTPEHHETO cTpoeHus. LIuKibl pa3BuTus u
cMeHa xo03s¢eB. [IpenoxpaHenue oT 3apaxeHusl.

Tun Kpyznvie uepeu. OO0mas xapaktepuctuka tumna. Ackapuoa. Cpena oburanus. BHemiHee u
BHYTpEHHEe cTpocHue. Pa3sMHOKEHHE M pa3BUTHE acKapuabl. Mepbl IpeAoXpaHEeHUS OT 3apa)KCHUS.
Ocmpuya Kak peCcTaBUTEIb KPYTIbIX uepBeil. [Ipenoxpanenue oT 3apaxeHus.

Tun Konvuamote uepeu. Knaccudukamus. O01as xapakTepucTUKa THTIA.

Knacc Manowemunkosvie uepsu. OOmas xapakTepucTuka kiacca. JloxkaeBoi uepBb. Cpena
obutanus. BHeliHee M BHyTpeHHee cTpoeHue. CUCTeMbl OpraHoB IIHINEBAPEHHUS, KPOBOOOpAIICHUS,
BbijicsicHUd. HepBHasa cucrtema. PasmHoxenue. Perenepanus. 3HadyeHUWE [IOKJEBBIX 4YEpBEH B
OYBOOOPA30BaHUH.

Knacc Mnocowemunkoevie uepsu. Hepeumma. OCHOBHBIE OTIWYMSL OT JIOKJIEBBIX YEPBEH.
DBOJTIOIIMOHHOE 3HAYCHUE MHOTOIIIETUHKOBBIX YEPBEH, UX POJIb B MIUTAHUU MPOMBICIIOBBIX PBIO.

Tun Monnwcku. Knaccudukanus. O01ast XxapakTepuCcTUKA THIIA.

Knacc bproxonozue monnocku. Ob1as xapakTepuctuka kiacca. bonbiioit npynosuk. Bunorpagnas
ynmutka. Cpena oOutanusi. Buemnee u BHyTpeHHee cTpoeHue. llepeaBuxenue. OcoOeHHOCTU
IIPOLIECCOB KU3HEAECATENBbHOCTU. Pa3MHOXKEHHE.

Knacc J[sycmeopuameie monnocku. OOmias xapakTepucTuka kiacca. be3sybka u Ilepnosuiia.
Cpena oOutanus. BHemHee u BHyTpeHHee crpoeHue. llepenpmkenue. PasmHoxkeHue. Mopckue
JIByCTBOpYAaTHIE.

3HayeHre OPIOXOHOTUX U JIBYCTBOPYATHIX MOJITFOCKOB.
Tun Ynenucmonozue. Knaccudpukanus. O0mas xapakTepucTUKa TUIIA.

Knacc Paxoobpasusie. O0mas xapaktepuctrka kiacca. Peunoit pak. Cpega ooutanus. Buemnee
CTPOCHUE: XUTUHOBBIN MOKPOB, pacuJiCHEHUE Tejla, KOHeUHOCTU. BHyTpeHHee cTpoeHue. OCOOEHHOCTH
MIPOIIECCOB JKU3HEeATeIbHOCTH. PasMHoxeHue. [lpyrue PakooOpasHbie. MeauIIMHCKOE 3HauYCHHE.
3Hayenue B nutanuu pei0. [IpomeiciioBsie PakooOpasHsie.

Knacc Ilaykooopasznvie. OO0masi xapakrepuctuka kiacca. Cpema oOutanus. Bhemnee wu
BHYTPEHHEE CTPOCHUE MayKa KpecToBUKa. J[pIxaHMe, MUTaHUE, BbIJCICHUE, pa3MHOKeHue. [layTuna u
ee ycrpouctBo. Kitemu. Posb kiemied B NpUPOAE M UX MEIUIMHCKOE 3HaueHue. Mepbl 3aluThl
YEJIOBEKA OT KJICIIEH.

Knacc Hacexomvle. OOmas xapaktepucTtuka kiacca. Cpena oOutanus. BHeliHee M BHyTpeHHeEe
CTPOEHUE HACEKOMOT0 Ha MPUMEPE MAKUCKOT0 )KyKa. OCOOEHHOCTH )KU3HEAEATEIbHOCTH. Pa3MHOKEHUE.

Tunbl pazBUTUS HACEKOMbIX. MHOTOOOpa3ue HaCEKOMBbIX W WX 3HaueHHe. [ JaBHEHIIME OTpPSbI
HAaceKOMbIX. Hacexkomvie ¢ nenoanvim npespawienuem. Otpsia Ilpsimokpsuibie. [lpencraBurenu.
CapaHua Kak OIIACHBIM BpeauTeNlb celabCKOro xosstictBa. Otpsa Ilosy:kecTKOKpBLIbIE (KIIOIbI).
[IpencraBurenu. 3HadueHue. [lokpoBUTENBCTBEHHAA OKpacka. Hacekomvie ¢ noaHbIM npespaujeHuem.
Otpsg Yemyekpsbuible. [Ipencrasutenu. Kanycthas Oensuka. Tytobsiid menkonpsi. [lenkoBocTso.
Otpsin  Kecrkokpblibie. Bpeaneie u mnone3nble Kyku. lIpenocreperaromasi oxpacka. Otpsif
JABykpbuiabie. IlpencraButenn. KomHaTHas wmyxa, oBoabsl. MeaunuHckoe 3HadeHue. Otpsipg
Ilepenonuyatokpblibie. IlpeacraButenu. MenoHocHas mn4ena, MypaBbu. (OCOOCHHOCTH IKU3HU
OOIIIECTBEHHBIX  HAaceKOMbIX. MHcTuHKT. Hae3gHukum Kak MOpEeACTaBUTENM  TMapa3sUTUUYECKUX
MepEeNOHYATOKPBLIBIX.



buonornueckuit crnocod0 OOprOBI C BpeIHBIMU HaceKOMbIMH. OXpaHa TMOJE3HBIX HACEKOMBIX.
Apomopdo3bl wieHHCTOHOTUX. CXOACTBO W pazIuyvs MEXAY UJICHUCTOHOTHMMHU W KOJBYATHIMU
YEPBSIMHU.

Tun Xopooewie. Knaccudukanusa. O0111as xapakTepucTUKa TUIIA.

Knacc Jlanyemuuxu. JlanueTHuk kak ¢popma, OM3Kas K MpejikaM MO3BOHOYHBIX KUBOTHBIX. Cpena
oOutanus. BHemHee u BHyTpeHHee cTpoeHue. Pasmuoxkenue. O6pa3 xku3Hu. CXOACTBO JaHIETHUKA C
0€C03BOHOYHBIMHU M TTO3BOHOYHBIMU KUBOTHBIMHU.

Haoknacc (knacc) Porovt. O0O1ias xapaktepuctuka. BHelllHee U BHYTpeHHEE CTPOEHUE PBHIObI Ha
npuMepe peyHoro okyHs. PasmuokeHue u pasButue. [lepBoHauanbHOE MOHATHE O OE3YCIOBHBIX U
YCIOBHBIX pediieKcax.

Cucrematuyeckuii 0030p psiO.

Knacc (nooknacc) Xpsawesvie puiObl: oTpsifbl - Akynbl u CkaTel. XapakTepucTuka. BHemiHee u
BHYTPEHHEE CTPOCHHUE.

Knacc (nooknacc) Kocmuwvie pwviovr. Haoompsio OcerpoBble (XpsmekocTHbie). [IpeacraBureny,
OCOOCHHOCTH CTpPOCHHMS, IIEHHOCTh M 3HadeHue. Haoompsao JIBosikoablmamue. IIpeacraButenu
IBOSIKOJBIIIAIIMX pbI0. Hadompsao Kucrenépwle. IlpeacraButenn KUCTENEPBIXpHIO. Hadompso
Koctucrbie pwiObl: oTpsanbl - CenbaeoOpasnbie, JlococéBrie, Kapnoobpasusie, KambanooOpa3Hbie,
TpeckoBbie. OOmue cBeneHuss o0 oOpa3ze KU3HM, NTPUCIHOCOOJNECHUSIX K Pa3HBIM YCIOBUSIM
CyIIECTBOBaHUs. YCJIOBUS HUKpoMmeTaHus. [lmogoButrocth. PasButue pbi0, Murpamuu. OxpaHa u
BOCIIPOU3BOJICTBO PHIOHBIX PECYPCOB.

Knacc 3emnosoonvie. Knaccudpukamus. OO0mas xapakTeprucTrKa Kiacca.

BHellHee M BHYTpEeHHEE CTPOCHME JIATYIIKA (Ha mpumepe Jirodoro Buaa). OcoOCHHOCTH Cpejibl
oOuTanus. 3HaUCHHE KOXKU B JbIXaHUH. Pa3MHOXKEHHE U pa3BUTHE JIATYIIEK (TOJIOBACTUKH, UX CXOJCTBO
c poibamu). Ilutanume. 3umoBKHM. MHOroo0pasue 3e€MHOBOJHBIX U HMX 3HaueHue. [IpoucxoxneHue
36MHOBO/THBIX.

Knacc IHpecmuikarowgueca. O61ias xapakTepucTuKa Kiacca.

Bueninee u BHyTpeHHEE CTPOEHHE MPBITKOW simepulibl. [IprucnocoOsieHust K *KU3HU B HAa3€MHOM
cpene. Paamuoxenue. Perenepamusa. 3meu. yxu, ragokd. BHemnuii Bua. OTiauyus yka OT TaItOKHU.
SlnoBuThIe Xene3bl, SAJOBUTHIE 3yObl W s raatoku. JleiicTBue 3MemHoro sja. Ilepas momoinb npu
yKyce SJ0BUTOM 3Meu. Jlpyrue COBpPEMEHHBIE MPECMBIKAIOIINECS: uepenaxu, KpOKOOUbL.
[TpoucxoxaeHue npecMmbikaromuxcs. PasHooOpasue IpeBHUX NPECMBIKAIOIIMNXCS.

Knacc IImuywn. Knaccudukanus. OO01as xapakTeprucTHKa Kiiacca.

Buemnee u BHyTpeHHee cTpoeHue rony0s. I[lpucnocobnenHocts k mosiery. OcoOeHHOCTH
IIPOLIECCOB XKU3HEAEATENBHOCTH. Pa3zMHoOkeHue u passutue. [Ipoucxoxaenue nrun. IlepsonTuns!.

llooknacc Hacmosiwue nmuyvi. Haoompso CtpaycoBble (beckuineBsie) nruiibl. Pactipoctpanenue.
Hekotopeie ocoOeHHOCTH CcTpoeHus] U ku3Hu. Hadompso IMHrBuMHBI. OCOOEHHOCTH CTPOCHHUS U
KU3HU B CYpOBBIX YCIOBUSAX AHTapKTUKU. Haoompsao Jleraromue (Kunerpynpie) ntuibl. Baxkneiinme
oTpsiabl: BopoosruHooOpa3ubie, PxxankooOpasueie, ['yceoOpasnsbie, JlHeBHbIE XUIIHUKY, KypooOpa3Hsble,
AwnctooOpasunbie, ['omybeobpaznbie, [armoobpasnbie, Crpuxeodpasnbie, Kykymiku. PasnoobOpaszue
JICTAIOIIUX TTHII - ITUITBI JIECA; TITUIIBI CTENEN U MYCThIHb; MTUITBI OTKPBITHIX BO3IYIITHBIX MPOCTPAHCTB;
NTULBI O00JIOT, IPECHBIX BOJOEMOB M MX MobOepexuil. O0pa3 KU3HU, MPUCTIOCOOIEHHOCTh K Pa3HbIM
YCJIOBUSM CylllecTBOBaHUs. [IuTanue, pasMHoxkeHue, pa3Buthe. Ce30HHBIC SBJICHUSA B KU3HU ITHIL
nepeneTbl, rHe3goBanue. OXpaHa W TPUBICUCHUE NTHUI[ (3UMHSA TIOJKOPMKA, H3TOTOBJICHHUE U
pa3MelIeHne NCKYCCTBEHHBIX THE3/10BUi ). Posib MTHUIT B MPUPOJIC U UX 3HAYCHUE B KU3HU YEITOBEKA.

Knacc Mnekonumarwwue. Knaccudukamus. OOmas xapaktepucTuka kiacca. OcCOOEHHOCTH
BHEIITHETO W BHYTPEHHETO CTPOCHHMS MJICKOMMUTAIONINX Ha IpuMepe codaku. Pa3MHOXeHHE U pa3BUTHE.
[TpouncxoxaeHre MIIEKOUTAOMKUX. MHOrooOpa3ue MICKOMUTAIOMKNX U UX 3HAUYCHHE.



llooxnacc Atiyexnaoywue. OO0IIas xapakTepUCTUKa. Y TKOHOC M exujiHa. CXOICTBO SMIEKIaTyIINX
Y TIPECMBIKAIOIIUXCS.

llooknacc Hacmoswue 36epu. IlnanieHTapHble MIIEKONUTAIONIUE - HauWOojee MPOrpecCUBHas
TpyIIia COBPEMEHHBIX TTO3BOHOYHBIX JKUBOTHBIX. MIX pasHooOpasue.

O0630p muekonuTaromux no orpsgam: Hacexkomosigueie, Pykokpeuibie, I'pei3yHsbl, 3alilieo0pasHebie,
XwumHabie (TIcoBBIC, Kommauybu), JlactoHorme, KutooOpasueie, [lapHokombiTHBIE, HemapHOKOMBITHBIE,
Xob6otHbie, [Ipumarsl. Beiciine npumatel. CemeiicTBa - MapThinikoBeie U YenoBeKooOpa3HbIe
o0e3bsHbl. [IpencraBuTenn OTPSAIOB MIEKOMUTAIONIMX: JIECHBIE, POIOIINE, MOJYBOJHBIE, BOJHBIC,
JICTAONINE 3BEPU U 3BEPU OTKPBITHIX MPOCTPAHCTB. OCOOECHHOCTU CTPOCHUS U KUZHEJACATEIHHOCTH.
3HaYeHNE MIIEKOIUTAIOIINX B IPUPOJIE U )KU3HU YEIIOBEKA.

Posp MilekOmUTAaOMX B NPUPOAE M KU3HU 4enoBeKka. OXpaHa TMOJE3HBIX U PEIKHUX 3BEPEH.
Pacnpoctpanenue xxuBoTHbIX Ha 3emiie. [Ipuunnbl pa3znuyus GayHbl B pa3HbIX MECTaX 3€MHOTO IIapa.

Pa3Butne >xuBoTHOro mupa Ha 3emiie. OCHOBHBIE 3Tallbl Pa3BUTUS >KUBOTHOTO MHUpa: OT
OJTHOKJIETOYHBIX K MHOTOKJIETOYHBIM, OT HHM3IIMX K BBICHIUM MO 3paM u nepuoaaM. COOTHOIIECHHS
MEXIYy KJlaccaMd TMO3BOHOYHBIX. OTpakeHue POJCTBEHHBIX CBA3CH B E€CTECTBEHHOW CHUCTEME
KABOTHOT'O MHUPA.

AHATOMMUSA, PU3NOJIOTUA U TUT'UEHA YEJIOBEKA

AHaromusi, (HU3MOJOTHSA U TUTMEHA YEJIOBEKa - B3aMMOCBSI3aHHBIE HAayKH, W3Y4aloOlIHe CTPOCHUE,
(GYHKIIMKA OpraHu3Ma 4ejIOBeKa M YCJIOBUS COXPAHEHUs €ro 3/I0pOBbs. 3HAUCHHUE 3HAHUM 10 aHATOMMUH,
(U3MOJIOTUM ¥ TUTUEHE YeTIOBEKa.

Oowuii 0030p opeanusma yenoeeka.

Crpoenrie U (yHKIHUM 4YEJIOBEYECKOro opranusma. CpaBHEHHE CTPOEHHUS OpraHW3Ma 4esIOBEKa U
MJIEKOMUTAIOMIMNX JKUBOTHBIX. (OCHOBHBIE THUIIBI TKAaHEW (IMUTENUAIIBHBIE, COCIUHUTEIbHBIE,
MBIIIEYHBIE, HEPBHAS) U UX CBOMCTBA.

Hepenaa cucmema. OyHkiuu HepBHOUW cucteMbl. [loHsaTus o HepBHOUM perynsauuu. [Ipouecchr
BO30YKJICHUSI 1 TOPMOXKEHHUS B HEPBHBIX KiieTKax. [[oHSATHS - HEPB, HEPBHOE BOJIOKHO. THUITBI HEPBHBIX
BOJIOKOH. Peneniropel. Peduiexc. Cxema pedriekTropHoi ayTH.

Llenmpanvnas nepsnas cucmema. CtpoeHue U GyHKIMU cIUHHOTO Mo3ra. CoctaB pedIeKTOPHBIX
nyr. Ctpoenne u (YHKUUM OTJEIOB TOJOBHOTO MO3ra: MPOJIOJTOBAThINA, MO3XKEUOK, CPEIHUM,
MPOMEXKYTOUHBIN, KOHEUHBIM. BBICHIMA OTAET TOJOBHOTO MO3Ta - Kopa OOJBIIMX IOJYyIIapHUH.
llepughepuueckasn nepenas cucmema. CoMmatnuueckasi U BeretaTuBHasi (aBTOHOMHAs) HEPBHbBIE CUCTEMBI.
CUMIaTHYECKUAN U TapacUMIaTUYECKUNA OTJEIbl BET€TaTUBHOW HEPBHOM CHCTEMBI.

/Keneszvt enympenneii cexkpeyuu. QOyHKIUHN KeEIe3 BHYTPEHHEHM CEKpelud. [ OpMOHBI M HX
3HaUYE€HHE ISl OpraHu3Ma, oTiauuue OT (depMeHToB. lloHsiTHE O TymMoOpalbHOU perymsaiuu. Pomb
TYMOpPaJbHON PEryisiiuu JUisi opraHu3ma. 3a0ojieBaHUsl, CBSI3aHHBIE C HapylleHuEeM (DYHKIUN Kejes
BHYTPEHHEU CEKPELIMHU.

Onopno-oguzamenvnasn cucmema. OyHKIIMU OMOPHO-JIBUTATEIIBHON cUCTeMbl. CTpOeHUE CKeleTa
yenoBeka. OCOOEHHOCTH CTPOEHHS CKEJIETa B CBSI3U C MPSIMOXO0XKJACHUEM U TPYAOBOM JI€SITEIbHOCTHIO
yenoBeka. CTpoeHue U coctaB Kocteil. OpraHMdyeckoe W HEOPraHMYEeCKO€ BEIIECTBO KOCTH. Poct
Kocteil B TonmuHy. CoelMHEHUsI KOCTEN: HEMPEPBhIBHBIC, CYCTaBhl, MOMyCycTaBbl. [lepBas moMolib npu
nepeaomMax, BEIBUXaX U PACTSIKEHUSIX.

Mbviweunaa cucmema uenosexka. Mpllpl, UX CTpoeHHe U (PyHKUMH. J[BH)KEHUE B CyCTaBax.
PednexTopHbliii XapakTep AesTeabHOCTH MbII. KoopauHaius nBrmkeHui. BiusHue putMa u Harpy3Ku
Ha pabOTOCMOCOOHOCTh MBI, YToMiieHHe. OCOOEHHOCTH OMOPHO-/IBUTATEILHOW CUCTEMBI JETEH U
MOAPOCTKOB. 3HaueHue (U3KYIBTYpbl U CHOpPTa JJISl MPABWIBHOTO (POPMHUPOBAHUS CKEJIETAa W MHBIIIIL.
[IpenynpexxaeHne WCKpUBJICHUS MO3BOHOYHMKA M pa3BUTHs IUlockocTomnus. [lpaBuibHas mocajka,
ocaHka U pabouasi mosa.



Buympennsasa cpeoa opeanuzma: Kpoevb, aum¢pa, mranegasa ncuokocmp. OTHOCUTEIBHOE
MOCTOSIHCTBO BHYTPEHHEMN Cpebl OpraHu3Ma.

Kposb. Oyukuun kpoBu. CocTaB KpoBU: Iuiazma, (POpMEHHBIE 3JIeMEHTHI. PoJib 3pUTpOIIUTOB B
nepeHoce ra3oB. CBEpPThIBAHHE KPOBM Kak 3alllUTHAas peakuus opraHu3ma. DyHKOHM JEHKOIUTOB.
ManokpoBue. Yuenne WN.M.MeunnkoBa O 3allMTHBIX CBOMCTBAaX KpoBU. Bo3Oyautenn HHPEKIUU:
OakTepuu U BUPYChL. boprOa ¢ snuaemusimu. UMMmynuteT u ero Bujasl. ['pynmnsl kpoBu. [lepenuBanue
KPOBHU U €r0 3HAUYCHHUE.

Jumeha. JlmmdpooObpazoBanue. [IBmwxenne nuMdsl B tuMmbaruueckux cocyaax. Ominune auM@sl oT
TUTa3Mbl. Kaunesas JHcuoKocmo, ee 3HaueHue.

Cucmema opzanoeé Kpogooopawienus. OyHKINU OpPraHOB KpoBooOpalieHus. bonbiioi U Maiblit
KpYrd KpoBooOpalleHus. ApTepun, Kanuuisipbl U BeHbl. Ceplle, ero crpoeHue u padora. Kianansl
cepaua. CpoiicTBa cepaeyHod Mbimnbl. I[lyasc, ero onpenenenune. KpoBsiHoe AaBlieHUE W CKOPOCTh
JBUKEHHUSI KPOBU B Pa3JIMYHBIX y4acTKaX KpOBEHOCHOTro pycia. [lepBas momolp Opu apTepualbHOM H
BEHO3HOM KpoBoTeucHUM. IIOHATHE O HEPBHOM M TyMOpaJbHOM peryiasuuud padoThl cepaua u
KPOBEHOCHBIX CcOCyZ0B. TpeHupoBka cepamna. BausHue Qu3KyapTypsl W CHOpTa Ha CEPJACYHO-
COCYJIUCTYIO CUCTEMY.

Cucmema opzanoeé ovixanus. OyHKIUM OPraHoB JAbiXaHus. [[prxatenapHble myTH. ['0j0cOBOM
anmmapat. CtpoeHue Jierkux. ['a3000MeH B JIErKMX M TKaHAX. MeXaHM3M JbIXaTEIbHBIX JIBUKCHUH.
KuzHenHass eMKOCTh Jerkux. IlepeHoc Ta30B KpOBbIO. 3HAUYEHUE JAbIXAaTE€IIbHOM TMMHACTHKHU.
HckyccTBeHHOE abixaHnue. HepBHas M ryMopaibHasl peryisiius JIbIXaHus. 3allUTHBIC JbIXaTEIbHbIC
pednaekcel. IloHsTHEe O KIMHUYECKOM U  Ouojorumdeckoid cmepTu. JloBpaueOHbIE METOMBI
BOCCTAHOBJICHUS JbIXaHUSI U CEPJICUHOM IEATEIBHOCTH (IAbIXaHWE W30 pTa B POT, HEOPSIMOM Maccax
cepana). ['uruena apixanusi. 3HaueHUE MPaBUIBHOTO JbixaHus. bopbba 3a 4HCTHIA BO3AYX B OBITY,
IIKOJIE M Ha Mpou3BojACTBe. Bpen kypenus. Ilepenadya nHpEKIMOHHBIX O0Ie3HEN (TpHIIN, TyOepKyJies,
nudTepus) yepe3 Bo31yX U UX NpoQuiaakTHKa.

Cucmema opzanoeé nuuwiesapenusa. OyHKIUM OpPraHoB mNuIIeBapeHus. lIuineBble MPOTYKTHI U
nuTaTeabHble BemiecTBa. 3HaueHue nuiy. CopaepkaHue OeNIKOB, KMPOB M YIJIEBOJIOB B OCHOBHBIX
rpynnax nuiieBbix TpoaykToB. IuieBapurensusie pepmentsl. OOUMNA 0030p OpraHOB MUIEBAPCHUS:
Opranbl TOJIOCTH pTa (3yObl, SI3BIK, CIIOHHBIE JKEJIE3bl), MHUIINEBOJ, JKEIYJIO0K, KHIIECYHUK,
MIOJIKETYyJOYHAs JKeje3a, eYeHb. MI3MeHeHre MUl B Pa3InyHbIX OTAEIaX MUIIEBAPUTEILHOTO TPAKTA.
Kesanue. OnbiTel M.I1.ITaBmoBa 110 U3y4eHHUIO NESATEIBLHOCTH CIIOHHBIX JKele3. [[eiicTBue GpepMEeHTOB
CJIFOHBI Ha yriIeBOAbl. ['MoTanue. Boinenenue xenynounoro coka. Padotsr W.I1.I1aBnoBa mo u3ydeHutro
nuiieBapeHus. MauMoe kopmieHue. OnbIThl HAa cobakax ¢ (UCTYJION XKelyakKa, ¢ HM30JMPOBAHHBIM
xKelyaoukoMm. [lepeBaprBanue MUIM B XKEJIyJIKE U TOHKOM KullleuHuke. depMeHThl. BiusiHue cocraBa
MUK Ha JESATEIbHOCTh MUIIEBAPUTEIIbHBIX >Keje3. Polib MeYeHW M MOJKEITYIOYHOM JKEJe3bl B
nuIieBapeHund. BcackiBaHWEe NHUTATEIbHBIX BemecTB. MOYHKIMH TOJCTOrO KHUIICYHUKA. [IpuMepsl
0€3yCIOBHBIX M YCJIOBHBIX MUIIEBLIX pediiekcoB. HepBHas v rymopalibHas PETyJIsAius MUIIEBAPCHUSI.
['urnennueckue yClIOBUS HOpMalbHOTO TuiieBapeHus. I[loHsTue o0 npoduUIaKTUKE MHUIIEBBIX
UH(DEKIUH.

Oomen eeuwyecme. Y CBOCHUE OEIKOB, KUPOB, YIIIEBOJAOB B OpraHu3Me. BHYTpUKIETOUHBIN 00OMEH
BEIIECTB. YCBOCHUE MMUTATEJIbHBIX BellecTB (accumuisanus). [Ipouecchl pacnaga (AUCCHUMUIISINSA).
AccuMuAUs W JIUCCUMWISIMSA KaK JBE€ CTOPOHBI EIWHOIO Ipollecca OOMEHa BEIIECTB.
Cam000HOBJIEHHE OpraHrM3Ma B Mpoliecce 0OMeHa BEIIECTB.

Pons meyenu B oOmeHe BemiecTB. lIpeBpamieHue sHepruu B opraHus3Mme. TemmepaTypa Tena.
3HaueHUe MOAJEpPKAHUS TTOCTOSIHHON TemrepaTypsl Tena. [loTpeOHOCTh opranu3mMa B Oelikax, >KHpax,
yTiieBoAax, BoAe U cosix. Hopmbl nutanus. KalopuiHOCT MUIIEBOTO pallioHa. Bumamunsl. 3HaUEHUE
BUTaMHUHOB. 3a00JIEBaHUs, CBSI3aHHBIE C HEJOCTATKOM BUTAMUHOB B muile. OCOOEHHOCTH NMHUTAHUS B
NEepUOoJ pocTa. 3HAYECHUE MTPABUIILHOIO MUTAHUS AJIsI OPTaHU3MA.

Cucmema opzanoe evioenenun. OyHKIIMU OPraHOB BhIACICHUSA. BhineneHne mpoaykToB oOMeHa.
Opranbsl MOYEBBIJICTUTENIbHON cucTeMbl. CTpoeHHEe U paboTa MoYeK. 3HAUCHUE OPraHOB BBIACICHUS B
MOJJICP>KAaHUH IMOCTOSIHCTBA BHYTPEHHEW Cpeabl OpraHu3Ma.



Koowca. Oyuknun kxoxu. Ctpoenue koxu. [IponsBogHble KoXHU. Ponb KOXM B pEryssnuu
teriooOMeHa. Ilepas momompe npu OOMOPaKMBAaHUU, OKOIE, TEILUIOBOM M COJHEYHOM YyJapax.
3HaueHUe 3aKalMBaHUs opraHu3Ma. EcTecTBeHHble (DaKTOpbl 3aKaIMBAaHWA W TpaBUja MOJb30BaHUA
UMHU. [ UITUEHA KOXKH U OJCHKIbI.

Ananuzamopul. Yuenne W .I1.11aBnoBa 06 ananuzaTopax. 3Ha4€HUE aHAITM3ATOPOB JIJISI BOCIIPUSITHSA
OKpy’Karouiero mupa. 3pumenvuvii ananuzamop. CtpoeHue riaza. CBETOUYYBCTBUTEIbHBIN armmapar
rinaza. [loctpoenue wn3zoOpaxkeHHs: Ha ceTdaTtke. BIM30pyKoCTh, MadbHO30PKOCTh M MX KOPPEKITHS.
['uruena 3penus. Cnyxosou ananuzamop. CTpOEHHE U TUTHEHA OpraHa Cciyxa. MexaHu3m BOCHPUATHUSA
3ByKOB. OTTONWTOBBIM amnmapaT WU MONYKpPYXHble KaHalbl. Ocsazanue. MexaHU3Mbl BOCHPUSITHUS
MPUKOCHOBEHMS, XoJiofa, Temia. (Obouanue. MexaHuU3M BOCHpHATHS 3amaxoB. Bkyc. MexaHu3m
BOCTIPUSITHUS TTUIITH.

Bvicwasa nepsnasa oeamenvnocms. Poib .M. CeueHoBa B pa3BUTHM YUYEHUS O BBICIIEH HEPBHOU
nearenbHocTU. Yuenue W.I1.ITaBnoBa 00 ycinoBHBIX peduiekcax. Y ClIOBHBIE U 0€3yCIOBHBIE pe(IIEKCHI.
O06pa3zoBaHue W TOPMOXKEHHE YCIOBHBIX pediekcoB. Pedrekchl - OCHOBa MOBEJAEHUS >KUBOTHBIX.
Oco0eHHOCTH BBICHIECH HEPBHOW JIESITEILHOCTH uelioBeka. HemocpeacTBEeHHbIE U pEUEBBIE YCIOBHBIE
pazapaxurenu. Oynkiua peun. [lepBas u Bropas CUTHAIBHBIE CUCTEMBL. [ ITHEHAa YMCTBEHHOTO TpyAa.
Pexxum nus. Pexxum Tpynma u otnpixa. ['mruena cHa. BnmsiHue amkorossi, Tabaka M HapKOTHYECKUX
CPEJCTB Ha HEPBHYIO CUCTEMY.

Pazeumue uenogeueckozo opzanusma MyKcKasi U KEHCKas IIOJIOBbIE CUCTEMBI. [1010BBIE KIETKH.
OmonorBopeHue. Posib XpoMOCOM B Iepeflaye HACJIEeICTBEHHBIX CBOMCTB. CXOJCTBO paHHUX CTagui
pa3BUTHUSL 3apojblllla YeJOBeKa M IMO3BOHOYHBIX JKMBOTHBIX. IluTanuwe 3apojiplia yegoBeKa.
[TocTamOproOHaNIbHOE pa3BUTHE 4YenoBeKa. (OCOOEHHOCTHM pa3BUTHS JIETCKOTO M FOHOLIECKOTO
OpraHM3MOB. 3HaY€HHUE (PU3NYECKOW KYJIbTYphbl U CHOPTA JUIsi HOPMAJIBLHOIO Pa3BUTUS U YKPEIUICHUS
opranusma. BiusiHue ankorossi, Tabaka M HApKOTHUUECKUX CPEJCTB Ha KJIETKH, OPraHbl U CHUCTEMBbI
OpraHOB YeJIOBEKa B SMOPHUOHAIBHBIN U TOCTAMOPUOHAIIBHBIN MTEPUOBI.

Opranusm kak eauHoe 1enoe. KoopauHaius AEATEIbHOCTH BCEX OPraHoB (TyMOpalIbHbIE U
HEPBHBIC MEXaHU3MBI PETYJISALINN).

IBOJIIOLINOHHOE YYEHHUE

OOmass xapakTepuCTUKa OMOJIOTUM B JIOJIAPBUHOBCKUN TNepuoji PazButue 300710ruu U OOTAHUKH.
['oconcTBO B Hayke MeTaU3WUECKUX MPEACTABICHHN O HEM3MEHHOCTU NPHUPOJABl M «U3HAYATHHOMN
uenecooopaznoctuy. Tpyabl Kapna JluHHes 1o cucTeMaTHKe pacTEHUM W KMBOTHBIX, UX 3HAYEHUE.
VYuenne XK.b. Jlamapka 00 »3BOJIIONMM KUBOW TIpUpOABI M e€ro 3HadyeHue. llepBole pycckue
JBOJIFOLMOHUCTBHI.

Hcropuueckue MpearnochbUlIKu BO3HUKHOBEHMs ydeHuss Yapnw3a JlapBuna. OO1iecTBEHHO-
SKOHOMMYECKHUE MPEANOChUIKHA. Y cIlieXu OMoJioruu B nepBoil nonoBuHe XIX Beka. Ycrexu cenbCcKoro
XO03IMCTBA B BBIBEJCHUU NOPOJ JOMAIIHUX KUBOTHBIX U COPTOB KYJbTYPHBIX pacTeHuu. IlyremecrBue
Ha kopabie «burnby. Tpyasl U. JlapBuna.

OCHOBHBIE TOJIOKEHHS JBOIONMOHHOTO yueHus Y.J/lapBuHa. 3HaueHUe YyUEHUS [JIs Pa3BUTHUS
€CTeCTBO3HAHUA. JIBH:KymMe Ccwiabl J3BOJWOUMU. Hacneocmeennocms. H3menuueocms. Bunbl
U3MEHUYUBOCTHU. Ecmecmeaennsiii ombop. Beayiias posib €CTECTBEHHOTO 0TOOpa B 3BOJIIOIUU. bopbba 3a
cyuecmeosanuu. Dopmbl OOpPHOBI 32 CYIIECTBOBAHUS.

HckyccTBEHHBIH OTOOP M HACJIEICTBCHHAs M3MEHUYMBOCTH - OCHOBA BBIBEACHHS IOPOJ JOMAITHUX
KUBOTHBIX W COPTOB KYJBTYPHBIX pacTeHuil. OOmee W pa3imyHOe MEXAY HCKYCCTBEHHBIM W
€CTECTBEHHBIM OTOOPOM.

IHonsiTve 00 yPOBHAX 3BOJIOLUOHHBIX NIPe00pa3oBaHMIA.

Muxkposeontoyusa. I'eneruka u Teopus 3BOMOLUMU. [lomynsauus Kak djieMeHTapHas dBOJIIOLIMOHHAS
equHuila. ['eHeTuka mnomyssiuuil. VmeanbHble W peajbHble MOMyJAuU. 3akoH Xapau-BaiinOepra.
Pe3epB HacieACTBEHHOM W3MEHYMBOCTU B MNPUPOAHBIX MNONMYJALUAX. ['eHeThdeckue mnpoLecchl B
nonyysiusix. IloHsatne 00 JKOJOrMYECKOM UM T'E€HETHMYECKOM XapaKTepUCTHKAX MOMYJISIUM.
DOneMmeHTapHble (AKTOPhl MHUKPOABOJIOIMU. EcCTeCTBeHHBIM OTOOp - HampaBiswoummi (aktop



IBOJIIOIMU. TBOpYEcKass poJib €cTeCTBEHHOro oroopa. dDopMbl ecTecTBEHHOro OoTOOpa, UX CBA3b U
COOTHOUIEHUE C YCIOBUAMM cpeabl. BupooOpa3zoBanue - pe3ynbTaT MHUKpO3BOJdOUUU. IlyTn
BunooOpazoBanua. Bua. Kpurepum Buga. Crpykrypa Buga (TOJyBHABI, NOABHUIBI, SKOTHUIIHI,
MOMYJISIIIUAN ).

Maxposeonioyusi. Bo3SHUKHOBEHHE HAJIBUAOBBIX TakCOHOB. Dopmbl QuiioreHesa: Quiiernueckas
DBOJIIOLMS, TUBEPrEHTHAS JBOJIIOLHNS, MTapaljIean3M, KOHBepreHuus. [IoHsaTrne o CKOpOCTH 3BOIIIOIUN.
CooTHoOIlIEHHE MEXIy MHUKpPO- M Makposposonued. I[IpucnocoOuTenbHbIil xapakTep 3BOJIIOIUU.
OTHOCHUTENBHAS 11€71€CO00Pa3HOCTD.

['maBHble HampaBieHHs 3BOJOIMU (apoMopdo3, uauvoaanrtamus, Jaerenepaius). buonorndeckuii
perpecc u Ouonoruueckuid mnporpecc (A.H.CesepiieB). BbiMupanue BHAOB Kak pPe3yJbTar
ounonorudeckoro perpecca. Ilytu moctixkeHuss OMOIOTHYECKOro Mporpecca. Pe3ynbTaTbl 3BOJIOLMU:
OpraHuyeckas 1eJIecoO0pa3HOCTh, MPUCIOCOOJIEHHOCTh OPraHu3MOB, MHOrooOpasue BHUJOB,
MIOCTEIIEHHOE YCJIOKHEHUE OPTaHU3alUH.

CucrteMa pacTeHMH U JKMBOTHBIX - OTOOpakeHHuE HBOMONMHU. [IpuHUIUNBI COBpEeMEHHOU
KJIacCU(UKAIIMU OPraHU3MOB. TaKCOHOMUYECKUE €TUHUIIBI.

PA3ZBUTUE OPTAHUYECKOI'O MUPA

Bo3nukHoBeHue xu3HU Ha 3emue. JKH3HBb - KaueCTBEHHO HOBas ¢opMa ABWKCHHUS MaTEpPUH.
JloHay4dHBI€ MPEACTABICHUS O MPOUCXOXKJICHUU KU3HU. YUEHHE O caMo3apoxjaeHuu. Pabotel Penu u
[TacTepa, TOKa3aBIIME HEBO3MOKHOCTh CaMO3apOXKACHUS KU3HU. Teopuu 3aHOCa XKU3HU Ha 3EMITIO C
IpyTux KocMuyeckux Teil. COBpEMEHHbIC TEOPUM BO3ZHUKHOBEHUS >KM3HU Ha 3€MJI€ U3 TEJl HEKUBOU
npuposl (A.M.Onapun u 1p.).

OCHOBHBIE J10KA3aTEJIbCTBA HBOJIIOIMU OPTaHWUYECKOTO MHpPA: CPABHUTEIbHO-AaHATOMHUYECKUE,
sMOpuosioruueckue, onoreorpaduueckue u najacoHTonornueckue. CpaBHUTEIBHOE U3YUEHUE CTPOCHUS
COBPEMEHHBIX JKMBOTHBIX W PACTEHUM C LEJIBIO JOKA3aTEIbCTBA KX WMCTOPUYECKOTO PA3BUTHA.
['omosoruss U aHanorus. PyaumMeHTbl M aTaBU3Mbl B CTPOCHUM COBPEMEHHBIX OPraHU3MOB Kak
JI0Ka3aTeIbCTBO 3BOMIONMU. (CXOACTBO 3apOJBIIIECBOTO PA3BUTHS OPTaHU3MOB KAaK J10Ka3aTEIbCTBO
€MHCTBA UX IPOUCXOXKIACHUA. bruorenernueckuu 3akoH Mrosepa - I'ekkeins.

I'maBHBIC HaIpaBJICHUs 3BOJIIOUWU - IIYTH Pa3BUTUS OPraHUYECKOro mupa. JleneHue wucropuu
3eMiau Ha 3pbl M nepuoApl. Pa3BuTme OpPraHMYECcKOro MUpa B apXeuckyio, npomepo3ouckyio u
naneo30uckyio 2pvl. BOSHUKHOBEHUE PACTEHUMN U )KUBOTHBIX - TUBEPTCHIMA B OPTAHUYECKOM MUPE IO
crioco0y muTaHusa. Kocmudeckas pojib 3€leHBIX pacTeHU. OIHOKJIETOYHBIE U MHOTOKJIETOYHBIE
opranu3Mbl. BeIXos1 pacTeHuil Ha cyiry B nayieo3oiickyto 3py. [lcunodutel. Mxu. Ilpuunnsl pacusera
MManoOpOTHUKOBUAHBIX. [10sIBIIEHUE TOJIOCEMEHHBIX.

Brixon KMBOTHBIX Ha Cylly. BO3HMKHOBEHME MO3BOHOYHBIX ITYTEM IIOBBIIEHHUS OPraHU3ALUU,
pa3BUTHUS MPUCIIOCOOJICHUI MIMPOKOTO 3HAYECHMS] M pacHIMpeHus: cpeabl oOuTanus. Kucremnepoie kak
npeaKy 3¢eMHOBOAHBIX. [osgBI€HNE M pacuBET APEBHUX 36MHOBOAHBIX. Cterouedaisl - cOopHas rpynmna
IPEBHUX 3€MHOBO/IHBIX.

Pa3zBuTHe opraHMyeckoro mupa B Mme3030ucKkylo 2py. 1'0cnoacTBO rojioceMeHHbIX. [losBiieHue u
paclpoCTpaHEHUE TMOKPHITOCEMEHHBIX. PaciBer mpecMmbIKalomuxcsa. BO3HUKHOBEHHE TITHI U
maekonuTaomux. IlogBiaeHue KoOCTUCThIX pbIO. IIpuyuHBI  BBIMHUpPAHHSI TOJOCEMEHHBIX U
MIPECMBIKAIOIIUXCS B ME3030MCKYIO 3DY.

Pa3Butne opranndeckoro Mupa B KatiHo30uckyio 3py. '0CoICTBO MOKPBITOCEMEHHBIX, HACEKOMBIX,
NTUI] ¥ MIICKOTTUTAIOMKUX. BO3HMKHOBEHHUE B MPOIIECCE ABOIIOINA MHOTOYHMCIICHHBIX IMPUCIIOCOOICHUI
K pa3HOOOpa3HBIM cpeiaM OOUTaHUS.

Bnusinue nesiteIbHOCTH YesloBeKa Ha MHOTOOOpasue BUIOB, MPUPOJIHBIC COOOIIECTBAa M UX OXpaHa.
IMPOUCXOXJIEHHUE YEJIOBEKA

YenoBekooOpazHble 00e3bsAHbI U YeloBeK. U.JlapBUH O MPOUCXOXKJIECHUM YEIOBEKA OT KUBOTHBIX.
®.OHrenbC O poiau TpyAa B TMpPEBpalllEHUHU APEBHUX 00€3bsSiH B uejoBeKa. JIBHXKyIIME CHIIbI



aHTPOTIOT€HE3a: COLMaNIbHbIE W Omonorndeckre ¢GakTophl. Bemyiias poibs 3aKOHOB OOIECCTBEHHOMN
KU3HU B COIMAJIBHOM Mporpecce ueaoBedecTBa. Pojp OMOJIOrMYECKUX M COIMAIBHBIX (DaKTOPOB B
IBOJIIOIIMH YETIOBEKA.

Uckomaemble octaHku uyenoBeka. Haxonku B Tanzanuu. JlpeBHeumne Jroau (MUTEKAHTPOI,
CHHAHTPOI, Teiaenpr0eprckuii 4denoBek). JlpeBHue mronam (HeaHaepTanblilbl). VMckomaemble roau
COBPEMEHHOTO THNa (KPOMaHbOHIIBI).

Benymiast posib 3akOHOB OOILIECTBEHHOM KU3HU B COLIMAIIBHOM IpOrpecce uenoBeuecTBa. EAMHCTBO
MPOUCXOXKICHUS YEJIOBEYECKUX pac. AHTHUHAy4yHas, PEAKIMOHHAs CYIIHOCTh «COLUHAIBHOTO
JApBUHU3MAa» U pacu3Ma.

OPI'AHU3M U CPEJIA

JKono2uss - HayKa O 3aKOHOMEPHOCTSAX B3aMMOOTHOIIEHHUM OPraHU3MOB CO Cpelou. 3ajadu
skoJiorur. Cpena u akojiorudeckue aktopsl. [IpucrnocobiieHHOCTh opranu3Ma (Buja) K aOMOTHIECKUM
u OuotnueckuM (daktopam cpennsl. KommuiekcHoe BosaeiicTBue (hakTopoB Ha opranu3M. OCHOBHBIE
KInMaTtuueckue (¢GakTopbl (CBET, TeMmIleparypa, BJIAXHOCTh) M UX BIHMSHHAE HA OpPraHU3M.
OrpanunuuBaroimue (Haxtopsl. JlesaTenbHOCTh YelloBeKa Kak 3kosoruueckuit dakrop. [Ipucnocobnenus
pacTeHUN W JKMBOTHBIX K CE30HHOMY PUTMY BHEIIHUX ycloBHU. Ce30HHOCTH B mpupone. CocTosiHue
3UMHEr0 MOKOS. XOJIOAOCTOMKOCTh. MakTophl, YHPaBIAIOIIUE CE30HHBIM pa3BUTUEM. SIBICHUA
dboTonepuou3mMa y paCTeHUM U >KUBOTHBIX.

HOHy]lﬂZ/ﬂ/t}l. CD&KTOpBI, BbI3bIBAIOIINEC U3MCHCHUA YNCIICHHOCTH ITOIYJISAIIUH.

Buo, ero skoiorudeckas XxapakTepucTrka. PanroHanibHOE MCIOJIB30BaHKUE BUJIOB, COXpaHEHUE HMX
pa3zHooOpasusl.

buoceoyenos. llpumepsl: TNpecHOBOAHBINM BojoeM, ayOpaBa. B3aummocBsI3p TONyNsIdid B
ouoreonieHo3se. [{enu nuranus. [IpaBuiia skonorudyeckoit nupamuasl. CaMoperysius B OMOreoeHose.
Cwmena OuoreornieHo30B. Co3gaHrue MCKYCCTBEHHBIX OMOTEOIIEHO30B B PE3YJIbTATE IIEJICHANPABICHHON
XO3AMCTBEHHON NESITENBHOCTA 4YeNOoBeKa. ArpoueHo3bl. [loBblllIeHME MPOMLYKTUBHOCTH arpOLEHO30B.
Oxpana OMOT€OIIEHO30B.

buocgpepa. OcHoBbl yueHuss o Oumochepe. I'panunsl 6mochepnsl. Yuenue B.M.Bepnajackoro o
ouocdepe kak 000J04YKe 3eMiiM, HACEIEHHOW >XKUBbIMU cyliecTBamu. Hoocdepa. I110THOCTH KU3HHU.
buomacca noBepxHocTu cymm. buomacca nmousbsl. buomacca MupoBoro okeana. JKnuBoe BEIIECTBO, €ro
ra3oBasi, KOHIICHTpaIMOHHAsI, OKUCIUTEIbHASI U BOCCTAHOBUTENbHAS PyHKIIMU. KpyroBopoT BeliecTB B
ouocdepe. buorennass murpanust atroMmoB. Posib Muxpoopranu3aMoB. Ponb yenoBeka B Ouocdepe.
OxpaHa npupobl U MIAaHOBOE BOCIPOU3BOJICTBO €€ OOTATCTB.

[Ipencenarenb npeAMETHOU
DK3aMEHAIIMOHHON KOMHUCCHU

10 OMOJIOTHH C.JI. EBeHKO
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