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1 TIOACHUTEJIBHAA 3AITNCKA

[IporpamMa mnpenHazHaueHa AJjisl aOUTYpPUEHTOB, MOCTYMAIOIIUX B
gy OOBO N3uK B 2023 rogy. AOUTYypHEHT, CIAOUIUA dK3aMEH IIO
OMOJIOTHH, JTOJHKEH IMOKa3aTh 3HAHMS, COOTBETCTBYIOIIEE IMPOTrpamMMam
I8 cpelHero (MOJIHOTO) oOIero oOpa3oBaHUs, peaIu3yeMbIM B
IIKOJIaX, JIMIEAX, TUMHA3UsIX, a TaKKe B CPEAHUX CIEHHaTbHBIX
y4eOHBIX 3aBEICHUSIX.

Dk3aMmeH 1o ouonoruu nposoautcsa B Gopme TECTUPOBAHU .

2 COAEP)KAHUE ITPOI' PAMMBI
OCHOBbBI HUTOJIOI'NU

[ToHsTHs 00 YpPOBHSIX OpraHM3alldh KUBBIX cHUCTeM. KileTouHbI
YPOBEHb OpPTaHU3ALINY.

Kuerka — xuBasg sneMeHTapHas CHCTEMA, JieXKallash B OCHOBE
CTPOCHHUS W Pa3BUTHUS OPraHuW3MOB. K CTOpHUST OTKPBITHUA KIIETKH.
OCHOBHBIE TIOJOXKEHHS KIETOYHOW Teopur. COBPEMEHHBIE METOMBI
VCCIIEIOBAHUS KJIETKHU.

Xumuueckasn opcanuslauui Kjiemku. KJ’IaCCI/I(l)I/IKaHI/IH XUMHYCCKHUX
QJICMCHTOB. ConepmaHHe XUMHYCCKHUX JJICMCHTOB B KHBBIX CHCTCMaAX.
Bona Hn JOpPYruc HeopeaHudeckue eeujecmea MW HUX POJIb B
KU3HEACATCIIBHOCTHU KUBbBIX CUCTEM.

Opzauuuecxue eewecmea.

Venesoovi. MoHocaxapuasl u nonucaxapuiasl 1 u 11 mopsnka.
OyHKIMYU yTIIEBOAOB B KIETKE.

Jlunuowvr (kupbl U Junousibl). OYHKIUUA KUPOB U JIUIOUJOB B
KJIETKE.

benxu xak Owuonoiumepbl. AMHUHOKHUCIOTBI, HX CTPYKTypa U
cBoiicTBa. IlepBUuHasi, BTOpPUYHAS, TPETUYHAS W YETBEPTUYHAA
CTPYKTYphl O€IKOBOW MOJNEKybl. [IpuMepbl MPOCTBHIX M CIOXHBIX
oenkoB. @yHKIMK OENKOB B KieTke. DepMEHTHI, X POJIb B IMPOIECCaX
KU3HEIACATEIbHOCTH KIIETKH.



Hykneunosvie xucnomer. PHK u JIHK kak Ouomommmepsl.
Oynaknuu. HykineoTuapl, uX CTpOCHUE U COSAUHEHHE MPU 00pa30BaHUH
MOJIMHYKJICOTUAHOW Henu. [[puHIun KOMIUIEMEHTAPHOCTU. Penukanus

JIHK kak peakuust matpuuHoro cuaresa. Ctpykrypa u Buasl PHK. Koa
JAHK (PHK).

AT®. Conepxanne AT® B kierke. Makpospruyeckue CBsI3U B
AT®. 3nauenne ATD B xu3HeaesTenbrocTH Kietkn. HAJT, HAI[<D+,
DA/] *" 1 nx POJIb B KJIETKE.

Cmpoenue knemku. OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI
DYKApUOTHUYECKOM  KIJIETKU:  HapyXHas  KJeTouHas  MmeMOpaHa,
nuroryiazMa u anapo. Ctpoenue u GyHkuuu. OpraHesabl U BKIKOYEHUS
nutoruia3Mbl. CtpoeHue U (yHKIUU. CXOACTBO M Pa3IUUYUE MEXKITY
pacTUTENbHBIMU " KUBOTHBIMU KJIETKAMH. CrtpoeHue
MPOKAPUOTUYECKON KJIIeTKU. [Ipokapuoruueckas U >yKapUOTHUECKas
KJ1eTKd. CXOJ/ICTBA U OTINYHS.

Hexnemounwie dopmut HCUZHU. Bupycsr.
Y AIbTpaMUKpOCKONMYECKask OpraHu3alus BUPyCcoB U OakTeprnodaron, ux
3HAY€HUE U POJib B Ipupojie. BupycHbie 00J€3HN YeI0BEKa, JKUBOTHBIX
v pacteHuu. [Tpumepsl.

Oomen eewecme u Inepeuu 6 kKiaemke. llnactuyeckuii u
YHEPreTUUYECKU OOMEH — OCHOBA JKU3HEACATEIbHOCTH KIICTKHU.

IInacmuueckuti  obmen.  ABTOTpOopHBIE, MHUKCOTPODHBICE W
reTepOTPOPHBIC KICTKHU.

®otocunTe3. OcoOeHHOCTH OOMEHAa BEIIECTB W JHEPruu B
pacTuTeNnpbHOM  KjeTke. buomormueckuii  cMpici  (OTOCHHTE3A.
Xmoporutactel. CBsi3b  CTPpYKTYpbl W QyHKOUU. Ceemosas pasa
¢domocunmesa. OkucnuTenbHOE dboTodochopunpoBanue
(muknnueckoe u Herukimaeckoe). I u Il dorocucremsl. Temrnosas gaza
¢domocunmesza. Ponb ¢depMeHTOB. BHOTOrMYECKHM CMBICIT IUKIIA
KanbBuna.  IlyTu  TOBBIIIEHHST ~ TPOAYKTUBHOCTH  MPOIECCOB
dhoToCHHTE3a Yy CEeJIbCKOXO03SIMCTBEHHBIX PACTCHUIM.

XeMOCHHTe3 Ha IPUMEPE JKEJIe30-, HUTPO- U CEPOOAKTEPHUH.



buocunrtes Oenka. Ponb HYKJIEHHOBBIX KHUCIOT B IIpolecce
onocunTe3a Oenka. ['en m ero ponp B OmocunTeze Oenka. Kom JITHK.
Peakiiun MaTpU4HOTO CHUHTE3a O€JIKa - TPAHCKPUIIIIUS U TPAHCIISIIHS.
Ponb pepmeHTOB B ocyliecTBiIeHUN OnocuHTe3a Oenka. 3HaueHue ATO
1 HAJI® 'B 5TOM mponecce.

Iuepeemuueckuti oomen. Tpu sTama 3HEPreTUUECKOro oOMEHa B
kietke. IloaroroBurejabHbl JdrTam. IlosmMepsl W MOHOMEPHI
OPraHUYE€CKUX COCITMHCHUM.

AHa’poOHOoe AbIXaHHe. [ 'mukomms. Buanr OpOKEeHMSI.
DHepreTrueckas 3(pheKTUBHOCTH MPOLIECCOB IIIUKOIM3a U OPOKEHMUS.

AspobOHoe abixanme. OcHOBHbIE oOcoOeHHOCTH mHKIa Kpebca
(OuoyoruYecKuit CMBICH).

Muroxongpuu. CBs3b CTPYKTYpbl U (PyHKIUU. OKUCIUTEIBHOE
dbochopmnrpoBanre. B3auMoCBsA3b MPOIECCOB IHEPreTUUECKOTO U
IJIACTUYECKOr0 OOMEHa B KJETKE. ABTOPETYJSIUS XUMHYECKUX
IIPOLIECCOB B KJIETKE.

Jlenenue knemok. Jlenenue - OMOJOTHYECKUM MpoOLIECC, JISKAIU B
OCHOBE PAa3MHOXEHHUS W HWHAWBUIYAIBHOTO PAa3BUTHUS OPraHU3MOB.
CocTossHME€ HACJHEICTBEHHOTO Marepuajia B  HEACIAIIEMCSA  SIIPE
[TocrosstnetBo  konmuectBa JIHK B sjgpe. Mwurtotudeckuid UK.
Ynsoenne JIHK nepen mutozom. MHAMBUAYaAIBHOCTH W CTPOEHUE
XpoMocoM. [amiouaHpld W JUIJIOWIHBIA ~ HAOOPHI  XPOMOCOM.
HenpepbIBHOCTh M IPEEMCTBEHHOCTh XPOMOCOM. BUA0BOE MOCTOSHCTBO
YHUCJIa XpOMOCOM.

Mumo3. OOMHOCTL TpoIlecca MUTOTHYECKOTO JCICHUS KIETOK Y
sykapuoT. a3l  muTo3a. IloBeneHWe XpoMOCOM B MUTO3E.
bunonornyeckuii cMBICII MUTO3A.

Meuosz. 1 u 11 nenenusa menosa. [loBeaeHue XpoMocom B MeEHO3eE.
burosiornueckuii CMbICII MEN03a.

Amumo3z Kak ¢opma jAeneHus UHTepda3zHOTO  sAapa, HE
COIMPOBOXKIAIOIASCS PABHOMEPHBIM pacmpeielieHHeM HACIEACTBEHHOTO
Marepuala. 3HAaYeHUEe aMUTO3a.



Hnoueudyanvnoe pazeumue op2anu3mos.

I'ameTorene3 - mporecc (GOPMUPOBAHUS TMOJOBBIX  KJIETOK.
OcoOEeHHOCTH pa3BUTUA SMIIEKIECTOK W crepmaTo30uaoB. CTpoeHue
NOJIOBBIX KJIETOK. OTIUIOJOTBOPEHUE - MPOLECC BOCCTAHOBIICHUS

JTUTUIOUTHOTO HAOOpa XPOMOCOM.

OHTOreHe3  —  WHAUBUAYAJIBHOE  PA3BUTHUE OpTraHu3Ma.
Imbpuonanvrhoe pazéumue. Pa3BuTHe OIJIOJOTBOPEHHOTO sSHIla Ha
npuMepe JaHneTHuka. IIpomecc apobnenus. Mopyma. Cragus
omactynel. [Iponecc racrpymstuu. CTtagusi racTpyibl. 3apobIIICBbIC
JUCTKU. ['OMOJIOTMS  3apOABIMIEBBIX JIMCTKOB KAaK CBHUIETEIBCTBO
€IUHCTBA TPOUCXOXKIACHUS >KUBOTHBIX. 3aKJIaJIKa TKAHEM W CHCTEM
opraHoB. [locmambpuonanvrnoe pazsumue. lIpsiMoe u HeEmpsAMoe
pazButue. [Ipumepsl.

Pazmnorcenue opzanuzmos. ®opMbl pa3MHOKEHUSI OPraHU3MOB -
Oecriosioe U MoJoBOoe. Bujabl 0OECrnosoro M MOJIOBOTO Pa3MHOMKEHUS.
[Ipumepsl.

I'EHETHUKA

I'enetnuka — HayKa O 3aKOHOMCPHOCTAX HACICACTBCHHOCTHU U
W3MCHUYMBOCTH. 3HAUYCHHUE TI'C€HETHKHU A1 MCIUIOHHBI. OCHOBHBIC
ITIOHATHUA T'€HCTUKMU: I'CH, AJIJICJIBHBIC 41 HCAJIJICJIIBHBIC I'CHBbI,
AOMHWHAHTHBIC U PCUCCCUBHLIC IIPHU3HAKHU, TOMO3UI'OTAa U I'CTCPO3UTOTA,
(l)CHOTI/IH, I'CHOTHII, TCHOM, KapHUOTHII, I'PyIIIIa CUOCIIJICHUA.

OcCHOBHBIE 3aKOHOMEPHOCTH nepenayun HacJeCTBEHHBIX
MIPU3HAKOB.

3akonHomepHocmu HAC1€008AHUA NPU3HAKO8, YCHMAHOBIEHHDbLE
I' "Menoenem. ['ubpuaonornyeckuit METO]] V3YyUYEHUS
HaCJIeICTBEHHOCTH. MOHOTUOPUIHOE CKpElBaHue.

llepsvii 3axkon I .Menoens. EnunooOpazue THUOPUIOB IEPBOrO
nokosieHus. I'eHerwmdeckue 3amauu. Bmopoiu 3axkon [I. Menoens.
Paciennenre no reHoTumny u GeHOTUITy THOPHUIOB BTOPOTO MOKOJICHUS.
Cratuctuueckuii  xapakrtep pacuemieHus. lIpoMexyTounsii  Thn
HacjleJ0BaHMUsA. AHanuzupymollee ckpenBanue. CTaTUCTHYECKUAM
xapakrep pacuieruieHus. ['eHetmueckue 3amadu. Ipemuu 3akoH [



Memnoens. JlurubpuaHoe 51 MOJTUTHOPHTHOE CKpEIIIMBaHHUE.
HezaBucuMoe KOMOMHUPOBAHUE HACIICICTBEHHBIX MPU3HAKOB IIPHU JIU- U
MOJUTHOPUTHOM CKpEILINBAHUH. Cratuctrueckuit XapaKkTep
HE3aBUCUMOTO HACJIEIOBAaHUSA MPU3HAKOB. [[UTONIOrMYECKHE OCHOBBI
3akoHOB [ Mennena. I wumore3a «4uCTOTHI TamMeTy. MeWo3 Kak
MaTepuaabHas OCHOBA 3aKOHOMEPHOCTEH HACJIEIOBAaHMUS IMPU3HAKOB W
TUIIOTE3bl  «YHUCTOTHI ramer». ['eHeTtnueckue 3amaud. AnepHas wu
IUTOIJIA3MaTHYECKasl HACIEICTBEHHOCTD. [Iprmephl.

Xpomocomnaa meopusa nacneocmeennocmu T.Mopzana. S1Bnenuve
CUCIUICHHOTO HaclienoBaHus. [lomHOe W HENONHOE CUEMJIEHUE.
[IepekpecT XpOMOCOM B MEHO3€ - IMPOLECC HAPYLIECHHS CUEIUICHHS.
XpOMOCOMHBIN MEXaHU3M OIpeAeaeHus 1oja. 11010Bbie XpOMOCOMBI U
ayTocoMbl. CLHEIIEHHOE C TTOJIOM HacJeJOBaHUE. | eHeTuUecKue 3a1auu.

B3aumooeiicmeue zenoe. Bzaumooelicmeue ainieibHblX 2eHO8.
HacnegoBanue rpynn KpoBH Kak MPUMEP MHOXXECTBEHHOI'O aJlieu3Ma
U KOJOMUHUPOBaHUA. JOMUHMpOBaHME, HEMOJHOE JOMHHHUPOBAHUE,
CBEPXJIOMUHUPOBAHHE. B3aumooelicmseue HeallelbHblX 2eH08. 1 eHOTUII
KaK [I€JOCTHAs HCTOPUYECKU CIIOKMBIIASCA CUCTEMA. OIHCTAa3,
KOMIUIEMEHTAPHOCTh, MNoJiuMepus. [lmernoTponHoe aeucTBUE T'EHOB.
['eneTnueckue 3agaumn.

3akonomepuocmu usmenuueocmu. Poilb TeHOTHMNA WU YCIIOBHU
BHEIIHEH cpenbl B (GopMupoBaHuU (QeHoTumna. M3MeHUYnBOCTh U €€
dbopmbl. Moouguxayuonnas  uzmenyusocms. Hopma  peaxkuuw.
CratucTuyeckue 3aKOHOMEPHOCTH MOJU(PUKAITMOHHONW HU3MEHUYUBOCTH.
BapuaunonHbslii psa M BapUallMOHHAS KpPUBAsi, METOJBI OMPEICIICHUS
CPpEOHEW  BEIWYMHBI  BAapUALMOHHOrO  psAna. [ enomunuueckas
usmeHyugocms: KoMOMHAUUM W wmyTtanuu. Ilytm KOMOWHATUBHOM
U3MEHYUBOCTU. MyTaluu: TE€HOMHBIE, XPOMOCOMHBIE HW TE€HHBIE.
MyTtareHnbie (pakTOpbl. DKCHEPUMEHTAIBHOE IMOJIYyYEHUE MYTalUi.
MyTanuu Kak MaTepuan 1 UCKyCCTBEHHOI'O U €CTECTBEHHOTO O0TOOpa.
3aKOH TOMOJIOTHYECKUX PSAJOB B HACIECACTBEHHOW HM3MEHYUBOCTH
H.M.BaBunoBa. 3arps3HeHHE€ NPUPOJHOW CpEIbl MYTar€cHaMu H €ro
IIOCJICICTBHS.

I'eneruka 4esoBeka. MeToapl U3y4YECHHUS HACIECACTBEHHOCTHU
yenoBeka. lluToreHeTndeckuii, OJM3HENOBBIM, TI'€HEAIIOTHUYCCKHUIA,



ONYJIAIIMOHHO—BHIOBOM. [IpemynpexaeHne W JiedeHHEe HEKOTOPBIX
HACJIEICTBEHHBIX 0O0JIC3HEN.

BOTAHUKA

boranmka — Hayka o pacteHusx. PacTeHue — UENOCTHBIN
opranusM. PacTutenpHbIi MUpP KakK COCTaBHAs 4YacTb IPUPOJBI, €ro
pa3HooOpa3ue U paclpoCTpPAHEHUE Ha 3eMIIE.

Oowee 3nHakomcmeo c uyeemkosvimu pacmenuamu. Knetounoe
ctpoeHue pacteHusi. CTpO€HHE pAaCTUTEIbHOW KIIETKH (IIOBTOPEHUE W3
Kypca UUTOJOruu). TKaHU OPraHOB PACTEHUS B CBSI3U C BBIOJIHSIEMbIMU
GyHKIMSIMA B IEJIOCTHOM OpraHusme. B3auMocBs3b  OpraHos.
BereratuBHble OpraHbl IIBETKOBOTO PACTEHUS: KOPEHb, CT€OEIb, JUCT.
['eHepaTuBHbBIE OpraHbl: LUBETOK (COUBETHS), IUIOHA, cems. OCHOBHBIE
KU3HEHHBbIE (DYHKIIMU PACTUTEIHLHOIO OpraHM3Ma: MUTAHUE, JAbIXaHUE,
pocT U pa3BuTHE, pa3MHOXeHue. JIBmwxkenune pactenuil. CrocoObl
paclpoCcTpaHeHusT IUIOJOB W CEMSH B IpUpPOAE. 3HAUYCHUE
CBOEBPEMEHHOM YOOpPKHM IIJIOJOB U CEMAH KYJbTYPHBIX PACTCHUM.
YcnoBus KU3HU pacTeHus (BoJa, BO3IYX, CBET, TEIJIO, MUHEPAIbHBIE
coyiv). BiusiHue pa3auyHbIX yCJIOBUUA Ha POCT M Pa3BUTHUE PACTEHUI.
Ce30HHBIE SIBJICHHS B >KM3HM IOKPBITOCEMEHHBIX pacTeHHil. PacteHus
BecHOM. OxpaHa pacTeHWl W YBEIWYEHHUE PACTUTEIbHBIX OOTaTCTB.
3Ha4YCHUE PACTEHUHM M PACTUTEIBHOTO IOKPOBA B MPUPOJAE, KU3ZHU
4eJloBeKa M B HApOAHOM Xo3diicTBe. PazHooOpa3ue pacTUTEIbHOTO
mupa. JKusHeHHble  (OpMBI  IIBETKOBBIX  pPACTEHHWIl:  JIepEBO,
MOJIYKYCTAPHUK, KYCTAPHUK, TPABSHUCTHIE PACTEHUS - OJHOJIETHUE U
MHoOroJieTHuE. PacTenue n okpyxaromas cpeaa. OxpaHa pacTCHUHN.

Kopensv. Oynkuum kopHs. Pa3BuThe KOpPHS U3 3apOJBIIIEBOTO
KOpelllka ceMeHU. Buabl KopHel (TjiaBHBINA, OOKOBBIE, MPUIATOYHEIE).
Tunel KOpHEBBIX CUCTEM (CTEp>KHEBAs, BETBUCTAsA U MOUYKOBATAs). 30HBI
KopHi. Poct kxopHsa. KopheBoi uexiuk. Tkanu KopHs. BHeuHee u
BHYTPEHHEE CTPOCHUE KOPHSA OJHOIOJIBHBIX WM JIBYJOJIBHBIX PAaCTCHUM.
BupgousmeHneHuss  KOpHEW, HX  CTPOEHHE, OHOJOTMYECKOE U
XO34MCTBEHHOE  3HaueHue. llormomenne  KOpHAMHM  BOABI H
MHHEpaJIbHBIX conerd. KopHeBOW BOJIOCOK. MuHeEpalbHBIE COJIH,
HeoOXoauMble pacTeHuto. [louBa kak cpema sl KU3HM PACTCHUM.
3HaueHnue oOOpaOOTKU TOYBBI - BHECEHHE YJIOOpPeHWH, NOJHUB U
PBIXJICHUE ISl 5KU3HU KYJIbTYPHBIX paCTeHUN. BOJIHBIE KYJIbTYpBL.



Cmebeny. Oynxuuu crebns. Ilober m ero uactu. BeTBienwue
noo6era. PaznooOpa3ue moOeroB: MpSIMOCTOsSIUE, MOI3YUNEe, BBIOIITHECS,
cremomuecs,  nemssrommecs.  Ilouka.  Ilouykm — BereraTuBHBIE,
IBETOYHBIC, CMeEIIaHHble. VIX CTpoeHHE W paclojioXeHHe Ha cTeOJe.
PazButne mobera u3 mouku. Poct crebns B jgiuuny. Tkanm ctedis.
AHATOMHMYECKOE CTPOCHHUE CTEOJII OJHOAOJIBHBIX, TPABIHUCTBIX U
JPEBECHBIX CTeONel  ABYyMONbHBIX. PocT cTebiss B TOJIIUHY.
OOpa3oBanue roauyHbIX Koiiell. Ce30HHBIE pa3iuyMsl B JIPEBECHHE.
Bospact nepeBneB. llepeaBmkenne MHHEpadbHBIX W OPraHUYECKUX
BEIIIECTB 10 cTe010. Bruon3sMeHeHHbIe TOOETH: KOPHEBUILE, CTOJOHBI,
KJIyO€Hb, JIYKOBHIIA, UX CTPOCHHUE, OUOJOTHMYECKOE M XO3IMCTBEHHOE
3HAYEHUE.

Jucm. ®yukuuu nucta. BHemiHee cTpoeHue naucta (JMCTOBas
IJACTUHKA, YEpEIIOK, OCHOBAaHWS, NPWINCTHUKH). JKuikoBaHue
nucTheB. [IpocThie M CllOKHBIE JUCThA. JlucTtopacmosoxkenue. TkaHu
mucta. OCOOEHHOCTH BHYTPEHHETO CTPOEHUSI JUCTa B CBSI3U C €IO0
dbynkuusamu. Koxkuiia v yctbuiia, MIKOTh JiicTa (cTonOuaras u ryouaras
Tkauu). CTpoeHHue KHUJIOK JHcTa (MpoBOASIINE TIMy4dkHu). JIUCThs
CBETOBbIC M TEHEBbIC. JIBmkeHWe mucTheB. JlucTtoBas Mo3auka.
OO6pa3oBaHre OpPraHMYECKUX BEIIECTB B JIUCThIX HA CBETY (IIOBTOpPEHUE
TemMbl «®otocunte3d» w3 pazaena «lluromorusa»). IlornomieHue
JMCTBhSIMU YTJIEKACJIOTO Ta3a M BBIACICHHE Kucioponaa. HakoreHwue
SHEPrUM B pacTeHuH. /[pIxaHue aucTheB. McnmapeHue BOJbI JTUCTHSIMM.
PacTeHus BIaXHBIX W 3aCYNUJIMBBIX MECT OOWTaHUs. BumpousMeHeHUs
JTUCTBhEB. [IpOAOIKUTENBHOCTD KU3HU JUCTHEB. JlucToman. 3HaueHHe
aucta Jjs pacteHuil. PoJib 3€JIeHbIX pacTeHU B MPUPOJAE U KU3HU
YeJIoBEKa U MX OXpaHa.

Bezemamuenoe  pasmmuoorwcenue UBEMKOBBIX  DACHIEHUI.
Pa3MHOXEHUE pacTEeHU MOCPEACTBOM IMOOETOB, KOPHEW U JINCTHEB B
Npupojic W  PACTCHUEBOJCTBE  (BUIOM3MEHCHHBIMU  IMOOETaMmH,
CTeOJIEBBIMM U KOPHEBBIMH YEPEHKAMH, OTBOJIKAMH, JEJICHUEM KYCTa,
MPUBUBKOI). buonornueckoe 51 X035 ICTBEHHOE 3HA4YECHUE
BErE€TaTUBHOI'O PA3MHOXKEHUS.

Ileemok, nnoo, cems.

HG@I’I’ZOK — OpraH CCMCHHOI'O PAa3MHOKCHHA. CDYHKI_II/II/I IIBETKaA.
CTpOCHI/IC OBCTKaA:. OIBCTOHOXKKA, IBCTOJOXKEC, OKOJIOLIBETHUK (‘I&HIC‘IK& n



BEHYMK), THIYMHKH, NECTUK (MeCTUKHU). CTpOCHUE THIYUHKHA U MECTHUKA.
[IBeTkn oxaHOmonbie u oOoemnosibie. OIHOAOMHBIE U JBYJOMHBIC
pactenusi. CouBeTus M HUX OuWoJiormyeckoe 3HauyeHue. llepekpecTHoe
ONbUICHUE HAceKoMbIMU U BeTpoM. CamoonbuieHue. VICKycCTBEHHOE
ONbUICHUE. [[BOMHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX PACTCHUHW M €rO0
mexanu3M. IIpopactanue nbuiblbl. OmonoTBopeHue. OOpa3oBaHUE
CEMEHHM U IJI0JA.

Cemsn. @Oyukumn cemeHu. CrpoeHne ceMsiH (Ha MNpPUMEPE
JBYJIOJIBHOTO M OJHOAOJIbHOTO pacTeHuid). CocTaB CeMsiH. Y CJIOBHS
npopacranusi cemsiH. Bexoxects cemsiH. [pixanue cemsaH. [lutanue u
pOCT TMPOPOCTKA. ArpOTEXHUMKA TIOCEBAa CEMSIH M  BbIpallUBAHUE
pPACTECHUM.

Ilnoo. ®yukumm tmona. PasHooOpasue TMI0A0B: MOHOKapITHBIE,
aroKapITHBIC, IICHOKAPITHBIE " JT0’KHOMOHOKAPITHBIC
(mceBaoMoHOKapmHbIe). KoMWyecTBO IUIOMOB M CEMSH y Pas3IMYHBIX
pacTeHrid. 3HaYCHHE IBETKOB, TUIOJIOB M CEMSH B INPHUPOJE U JKU3HU
YyeJIOBEKA.

Knaccugpukauyua  pacmenuii.  IJIeMECHTApHBIE  TOHATHUA O
CUCTEMATUYECKUX  (TaKCOHOMHUYECKHX) Kareropusix (BuUA, pox,
CEMEMCTBO, TMOPANOK, KJIacc, OTAea). 3HAUeHHUE MEXKIYHAPOIHBIX
Ha3BaHUW PaCTCHUMU.

OcHoOBHBIE TpyIIbl pacTeHUuid. MHOrooOpa3ue pacTUTEILHOTO MUPA.
Cuctemarnueckuii 0030p: bakrepuu, Bogopocnu, ['pubs1, JIumaiHukw,
MoxoBuaneie, IlanopoTHukoBuaHble, [‘onoceMeHHble (XBOWHBIE),
[TOKpBITOCEMEHHBIE.

Omoen baxkmepuu. (n/y Jlosdepuvle, yapcmeo [Ipobsauxu, n/y
Hacmoswue  6axkmepuu). OOmas  xapaktepuctuka. CTpoeHue
MPOKAPUOTUUECKONM KJIETKM (IIOBTOPEHHE U3 Kypca IHUTOJOTHUN).
CrtpoeHue u xKu3HeaeaTeabHOCTh OakTepuid. Knaccudukanusa Oaxrepuit
no d¢opme. Ilpumepnl. PazmHoxenue Oaktepuidi. PacmpocTtpaneHue
OakTepuil B BO3JyXe, MOYBE, BOJIE M >KUBBIX OpraHuzmax. bakxrepun
OpoXeHUsI W THUJIOCTHbIE Oaktepun. CUMOMOTHUYECKHE OaKTepuH.
bone3snerBopHble OakTepun U OopbOa ¢ HuUMHU. Ponb Oaktepuil B
OpUpoOie, MEIUIIMHE, CEJIIbCKOM XO34MCTBE UM MPOMBIIIJIEHHOCTH
Wcnonb3oBanue OaKTepHil YEITOBEKOM.



Omoenwt - 3enenvie u bypvie eooopocau. (n/y Hoepnvle, yapcmeo
Pacmenus, n/y Huswue pacmenus). O0mas XxapakTepUCTUKA 3€JEHBIX
Bojiopociei. Krnaccudbukamus. Ooxoxnemounvle 3eineHble 8000pOCiu
(xmaMuI0MOHaa, XJOpesia, TUIEBPOKOKK). CTpoeHrne M 0COOEHHOCTH
KUBHEACATEIBbHOCTH. MHozoxkiemounsie 3enenvie godopocau. Huruaroie
BOJIOPOCIIH. Cnuporupa. CtpoeHue U 0COOCHHOCTH
KUBHENEATeNbHOCTH. Mopckue 6odopocau  (amuHapus, (Qykyc).
CtpoeHnie U 0COOCHHOCTH JKHM3HEAEsATEeIbHOCTH. becmonoe u mosoBoe
Pa3MHOXKEHUE Boaopociier. PactipocTpaneHrue BOJIOPOCIIEN B BOJE U HA
cymie. 3HaYeHUE BOJOPOCTEH B IPUPOJIC U KU3HHU YEIIOBEKA.

Hapcmeo Ipuovl, omoen Hacmoawue 2pudv.. OOmuias
xapaktepuctuka. Krnaccubukanms. Huszmme wu  Bpicmme rpuOsbL.
[TpyunHBI HEOAHO3HAYHOCTHU KJIaCCU(PUKALIMK TPUOOB U UX CPABHEHUE C
pPaCTCHHUSIMU U KUBOTHBIMH. [l1ecregvle epubvl (MyKOp W TICHHITHILI).
CtpoeHne, OCOOCHHOCTH IKM3HENESATEIHPHOCTH U  pPa3MHOXKEHUE.
3HaueHUEe IUJIECHEBBIX TPpHOOB. /J[poowcorcu. CTpoeHHE, OCOOCHHOCTH
KU3HENIEATECILHOCTH U pa3MHOXKEHUE. [ pubvl-napaszumol, BRI3BIBAIOIINE
OOone3HN pacTeHuil (TOJOBHS, CHOPBIHbS, TPyTOBUKH). CTpoeHue,
NUTaHue, pa3MHoKeHue. Posb rpuOoB B MpUpPOJE U JKU3HU UYETOBEKA.
Cenexnusi 6akTepuii, TpuOOB, €€ 3HAYEHUE MJISI MUKPOOHOJIOTHYECKOM
IIPOMBIIUIEHHOCTH (momydeHue aHTUOMOTHUKOB, (hepMEHTHBIX
npernapaToB, KOPMOBBIX JApoxoked M Jp.). OCHOBHbIE HAaNpaBlCHUS
OnoTexXHONIOTUN (MUKPOOHMOIOTHYECKAsT MPOMBIIIEHHOCTh, KJIETOYHAs
U TeHHass uHxeHepus). [llnanounsvie epubsl. CTpoeHUe, 0COOEHHOCTH
KU3ZHENEATEIbHOCTH, pa3MHOXkeHue. CBsi3pb TpuUOOB €  KOpPHSAMHU
pacTteHuil (MuKopu3a). YCloBHUS XH3HU Tpuba B jecy. CbenoOHbIE U
snoBuThie rpuObl. [IpaBuiia cbopa rpudosB. [IpodunakTika oTpaBieHus
SIOBUTBIMU TPUOaMHU.

Omoen Jluwannuku. JInmaiHuKM  Kak  CUMOHMOTHYECKUE
opranu3Mbl. O01mas xapakrepuctuka. CTpoeHHUE CI0SBUINA JIUITaHUKA.
JIMIIalHUKA ~ HAKWMOHBIEC, JIMCTOBaThle, KycTUCThIe. IluTaHue w
Pa3MHOXXEHUE JIMITAWHUKOB. POJib JMIIAaHHUKOB B MPUPOJEC M >KU3HU
YeJI0BEKa.

Omoen Moxoeuonsie. O0mas xapakrepuctuka. Knaccubuxamus.
3enenvie mxu. CTpoeHUE, pa3MHOKEHNE U IUKII Pa3BUTHUS KYyKYIIKHHA
apHa. [lonstua cnopodut u ramerodput. Chartossii mox. CtpoeHue,



pa3MHOXKEHHE W IUMKI pa3Butus cdaruyma. 3abojauyrBaHue.
OO6pazoBanue Topda, ero 3HauCHHUE.

Omoen Ilnaynoeuonwvte. OO0mass  xapakrtepuctuka. I[lmayn
OynaBoBUHBIA. CTpoeHUE, PA3MHOXKEHUE, IIUKJ Pa3BUTHUSA. 3HAUCHUE
MJ1ayHOBU/THBIX.

Omoen Xeouwieguonwvie. O0IMAsA XapaKTEPUCTHUKA. XBOII TOJICBOM.
CtpoeHue, pa3MHOKEHHUE, ITUKJT Pa3BUTHUSL. 3HAUYCHUE XBOIICBUIHBIX.

Omoen  Ilanopomnuxosuonvie. OO6mias ~ XapakTepHUCTHKA.
[TanopotHuk Opragk. CTpoeHHe, pa3MHOXKEHUE W IUKJI PAa3BUTHS.
Hckomaemble ManopoOTHUKOBUAHBIE M O0pa3oBaHME KaMEHHOTO YTJIs.
3Ha4YCHUE MANTOPOTHUKOBUAHBIX B IPUPOJE U KU3ZHH YEIOBEKA.

Omoen Tonocemennvie. OOmas xapakrepuctuka. CTpoeHue,
Pa3MHOXXEHHE U LIUKJI PA3BUTHUS HA IIPUMEPE COCHBI U €. My»KCKue n
weHckne mumku. [Ieopna. Cemsimouku. [Ipopactanue mbUibLbL, POCT
NBUIBIIEBON TPYOKH U OIIo0TBOpeHue. PacnpocTpanenre u 6uosiorus
XBOWHBIX. 3HAYEHHUE I'OJIOCEMEHHBIX B IPUPOJIE U XO3SAUCTBE.

Hokpvimocemennwvie (ILleemkoewvie). 1'0cioNCTBO B COBPEMEHHOM
baope TOKPHITOCEMEHHBIX W TMPEUMYIIECTBO HUX MO CPAaBHEHHUIO C
JIPYTUMU TpynmnamMu pacteHui. [Iprucnoco61eHHOCTh TOKPBITOCEMEHHBIX
K Pa3JIMYHBIM YCIIOBUAM XU3HM Ha 3emie. [lukn pazButus. Ciopoput u
ramMmeTopuT B LHUKJIE pa3BuTus. MHoroo0Opasue JIUKOpPACTYyIIUX U
KYJIbTYPHBIX [IBETKOBBIX PACTCHUM.

Knacc  J[gyoonvnvie  pacmenus.  OOmas  XapaKTepHUCTHKA.
CemeiictBa: KpecrtoupetHsie, Po3onperHsie, boOoBbie, IlacieHoBbie,
CroxHoOUBETHBIE. XapaKTEPUCTUKA CEMENCTB U UX 3HAYCHUE B IPUPOJE
Y KWU3HU YEJIOBEKa.

Knacc  Oonoodonvuvie  pacmenus. OOwWas  XxapaKTEpPUCTHUKA.
CemeiicTBa: Jlunennsle, 3naku. XapakTEpUCTUKA CEMEHUCTB M HX
3HAUYCHHE B IPUPO/IC U KU3HHU YETIOBEKA.

CpaBHUTENbHAA XapaKTepUCTUKa ceMeucTB OmHOAONBHBIE U
JIBy1OJIbHBIE. buonornueckue O0COOEHHOCTH. TunuyHbie
CEJIbCKOXO3SIMCTBEHHBIC, NUKOPACTYIIME W JAECKOPATHUBHBIE PACTCHUS
DTUX ceMeUCTB. Biansaue X03s1ICTBEHHON IEITEILHOCTH 4YEJIOBEKa Ha



BHJIOBO€ MHOTOOOpasue IIBETKOBBIX pacTeHuil. KpacHas kaura. Oxpana
PEIOKUX BUJOB PACTCHUU.

PasBuTHe pacTUTEeJbHOr0 MHpa Ha 3emJie. YCIOXHEHUE
CTPOCHUSI PACTCHUN B MPOIECCE MCTOPUUECKOrO PAa3BUTHUS B CBSI3U C
MEPEX0JIOM OT BOJHOTO K Ha3eMHOMY 0Opa3y ku3HH. OCHOBHBIEC ATaIlbl
pa3BuTusi pacTeHuil Ha 3emuie (Bpemsi OakTepuii, BOJOpPOCIEH,
MOXOBU/IHBIX, TUIAYHOBUJHBIX, XBOILIEBUHBIX, MANOPOTHUKOBHUIHBIX,
rOJIOCEMEHHBIX U MTOKPHITOCEMEHHBIX ).

PacturennHbie  coodmecrBa. IloHsitue o0  pacTUTEIbHOM
coobmiectBe. IIpucrocoO6IeHHOCTh PACTeHHH K COBMECTHOM JKU3HU:
APYCHOCTh HAJ3€MHAs W MOJA3E€MHAas, pa3Hble CPOKM pa3Butusi. CMeHa
coobmiectB. PacturenbHbie cOoOOIEeCTBa Kak dYacTh JaHmmadra.
XapakTepHbIe YePThl CTPOCHUS U OMOJIOTUM PACTEHHIT OCHOBHBIX THUIIOB
PacTUTENIbHOCTU: TYHJIPHI, Jieca, JIyra, CTeIU, IyCThIHU, 0010Ta, BOAHOM
pPaCTUTENIBHOCTH; CBSI3b WX CO CPEAOM OOUTAaHMS U XO3SMCTBEHHOE
3HaueHne. OxpaHa paCTUTEIbHOCTH.

300J10I'us1

300J10THUS - HAYKA O KUBOTHBIX. 3HAYEHUE )KUBOTHBIX B MPHUPOJIE U
YKU3HU 4YeJIoBeKa. BO3ZHUKHOBEHUE 300JI0TUM KAK HAYKH U UCTOPUA €€
pa3BUTHAL.

Knaccudukamus xuBoTHbIX. [loHsTHE O BHAE, poje, CEMEUCTBE,
OTpsifie, KJIAcC€ W THUIEC. 3HAYEHHE U YCIEXU COBPEMEHHOM 300JIOTHH.
CxoJZicTBa M OTJIMYUSA PACTEHUH U )KUBOTHBIX.

Tun IlIpocmeiimue. Kiaccupukanus. OOmas xapakTepuCTHUKa
TUIIA.

Knacc Kophnenoocku. OOmias xapakTepucTuka kiacca. Ame0a
oObIkHOBeHHasi. Cpena oOutaHus. BHeniHee u BHYTpPEHHEE CTPOCHUE.
JBmxxenue. Iluranue. JIpixanue. Breigenenue. OcMoperyJisius.
Pazmuoxxenue. MHuuctupoBanue. JluzeHtepuiiHas ameba. CtpoeHwue.
Cpena oOutanus. MenunuHackoe 3HadeHue. IIpegoxpaneHue ot
3apaxKCHUSI.

Knacc Keymuxoswie. OO01as XapakKTE€pUCTHKA Kjacca. OBIJICHA
3€J€Hasl KAaK OJHOKJIETOYHBIM OpPraHW3M, COBMEIIAOMIMKA ITPU3HAKU



)KUBOTHOTO M pACTCHUA. BOJBBOKC - KOJIOHUAJIBbHBIA OPraHU3M.
DBOIIOIMOHHOE 3HAYEHUE IBIIICHOBBIX U BOJIBBOKCOBBIX.

Knacc HUnghyzopuu. OOmas xapaktepucTuka kiacca. UHpy3opus
Tydenbka Kak OoJiee CIOXKHOE OJHOKIEeTOYHOe KuBOTHOoe. Cpena
obutanusa. CTpoeHue, OCOOCHHOCTH IPOIIECCOB >KU3HEACATEIbHOCTH,
pa3MHOXeHUE. Pa3npaxumocCTs.

Knacc Cnoposuxu. OO1ias xapakTepucTuka kiacca. ManspuiHbIi
MJIa3MOJIMI Kak BO30yauTeNb Maysipuu. Croco0 3apakeHus 4YesioBeKa
Majsgpueit. OOliee TMOHSITHE O CMEHE XO035I€B B IIMKJIE Pa3BUTHSL.
JIukBU a1l MATISIPUU KaK MaccoOBOTo 3a0osieBanus B PO.

Mopckue npocrenmue. [IpencraBurenu. 3HaueHue.

Tun Kuweunononocmmnuie. Knaccuduxkarusi. O6mmas
xapakrepuctrka Tuna. Cpena oouraHusl.

Knacc  T'uopouonwie. OOmas XapaKTepUCTUKa  KJlacca.
[IpecnoBonHas runapa. BHemHee u BHyTpeHHee crTpoeHue. lluranue
ruapel. Jlpixanue. Peduexc. Pereneparnus. PazmHokeHHne Oecrionoe u
nonoBoe. OnHOKIIETOYHAs CTaaus B pPa3BUTUM THUAPBL. Mopckue
TUAPOUIHBIE HA MpuMepe Meay3bl oOenuu. CmeHa (a3 B KU3HEHHOM
LUKJIE 00ENHH.

Knacc Cyughouonwvie. OO01Ias XapakTepUCTHKa Kjacca Ha MpPUMEpE
aypenuu. CTpoeHHE W UK pa3BuTHA. OTIMYUTENIbHBIC MPU3HAKH OT
MOPCKHUX THAPOUTHBIX.

Knacc Kopannosvie nonunvi. OOIIas XapakTepUCTHKa Kiacca.
[IpencraBurenu. [Ipu3HaKku yCiIOXKHEHUS B OpPraHU3aluu.

3HaueHUE KUIIICUYHONOJOCTHBIX.

Tun Ilnockue uepeu. Knaccuduxanus. OOmas xapakTepuCTHKa
THUTIA.

Knacc Pecnuunvie uwepsu. OO0Imas xapakTepucTUka kiacca. benas
MIaHapusi Kak TpeJCTaBUTEIb CBOOOAHOXHUBYIIMX uepBed. Cpena
oOutanusa. BHemHee u BHYTpEeHHee CTpoeHue. JIByCTOpOHHSA



cumMeTpus. HepBHast cucrtema u opransl 4yBCTB. [IuTanue. /Ipixanue.
PasmHoxeHue. Perenepauusi.

Knacc Cocanvuuxu. O611as xapakTepucTuka kiacca. [ledeHouHbIN
cocaliblIUK. BHemHee u BHyTpeHHee crpoeHue. lIpucnocoOnenust k
napasutusMy. IIpenoxpanenue ot 3apaxeHus. CMeHa X035€B B IUKJIIE
pa3BUTHSL.

Knacc Jlenmounvie yepsu. OO1ast xapakTepuctuka kiacca. Llenxnu
(cBuHOU u Obmumii). Ilapasutumueckuit o6pa3 xku3Hu. OCOOEHHOCTH
BHEIIHETO U BHYTPEHHETO CTpOEHHUs. [[MKIIbI pa3BUTHS U CMEHA XO35€B.
[IpenoxpaneHue OT 3apaxeHusl.

Tun Kpyznwvie uyepeu. OOlas xapakTepucTuka Tumna. Ackapuoa.
Cpena obutanusi. BHemnee u BHyTpeHHee cTpoeHue. PasmMHoxeHue u
pa3BuUTHE ackapulbl. Mepsl mpenoxpaHeHus oT 3apaxeHus. Ocmpuya
KaK MpeJCTaBUTEh KPYTibix uepBeil. [Ipegoxpanenue ot 3apaxeHusl.

Tun Konvuamuie uepsu. Knaccudukanus. OOias xapakTepucTuka
THUTIA.

Knacc Manowemunxosvie uepsu. OOIIasi xapakTepUCTUKa KJacca.
JloxxneBoit yepBb. Cpena oOutanus. BHelHee U BHYTpEHHEE CTPOCHHE.
CucteMbl OpPraHoB THUIIEBAPEHHUS, KPOBOOOpPAIICHHUS, BBIJACICHUSI.
HepBnasa cucrema. PazmHoxeHue. Perenepanus. 3HaueHUE HOXKIEBBIX
4yepBell B TOYBOOOPA30BAHUM.

Knace Muozowemunxoswie yepsu. Hepenna. OCHOBHBIE OTIIUYHS OT
JTOXKIEBBIX 4YEpBEH. OBOJIOIMOHHOE 3HAYCHUE MHOTOIETUHKOBBIX
4yepBeid, UX POJIb B MIUTAHUHU MMPOMBICTIOBBIX PHIO.

Tun Monanwcku. Knaccudukanus. O01ast XapakTepyUCTHUKA THTIA.

Knacc Bproxonoecue monnmocku. OO0mas xapakTepuCTHKa Kiacca.
bonbmioit npynosuk. Bunorpannas ynutka. Cpena obutanus. Bueminee
u BHyTpeHHee crtpoenue. llepeaBuxkenue. OCOOEHHOCTH MPOLECCOB
JKU3HeAeATEILHOCTH. Pa3zMHOXKeHHE.

Knacc  [leycmeopuameie monnocku. OOmas xapakTepUCTHKA
kinacca. be3syOka wu IlepnoBuma. Cpema oOutanus. Buemnee u



BHyYTpeHHee cTpoeHue. llepensuxenue. PasmHoxkenue. Mopckue
JIBYCTBOpYATHIE.

3HayeHre OPIOXOHOTUX U JIBYCTBOPUYATHIX MOJIITFOCKOB.

Tun Ynenucmonocue. Knaccuduxanus. OOmias xapakTepucTUKa
THIIA.

Knacc Pakoobpasnvie. OOIas XapakKTepUCTHKA Kiacca. PedHoi
pak. Cpena oOutanusa. BHemiHee CTpoeHHE: XUTHHOBBINM IOKPOB,
pacujieHeHHe Tesla, KOHEYHOCTH. BHyTpeHHee ctpoenne. OcoOeHHOCTH
IIPOIIECCOB XKU3HEAeATeIbHOCTH. PazMHokeHue. [pyrue PakooopasHsle.
MenunHcKoe 3HaueHue. 3HauyeHWe B TMUTaHUU PbIO. [IpombIcioBBIC
PakooOpa3Hele.

Knacc Ilaykoobpasusie. OOmas xapakrtepuctuka kiacca. Cpena
oOutaHus. BHellHee W BHYTpPEHHEE CTPOCHUE IlayKa KpPECTOBHKA.
JlpixaHue, TUTaHWE, BBIJCICHUE, pa3MHOkeHue. IlaytmHa u ee
ycrpouctBo. Knemm. Posbp kiemen B mpupoje M UX MEIUIMHCKOE
3HaYeHre. Mephl 3aIuThl YeJIOBEKa OT KJICIIEH.

Knacc Hacexkomwvle. OO6mas xapaxktepuctuka kiacca. Cpena
oOutanus. BHelIHee U BHyTpEHHEE CTPOCHHWE HACEKOMOTO Ha MpUMEpE
MaicKoro xxyka. OCOOCHHOCTH KU3HEAEATEIIbHOCTH. Pa3MHOKEHME.

Tunbl pa3BUTUS HACEKOMBIX. MHOrooOpa3ue HACEKOMBIX U HX
3HaYeHHE. | JTaBHENIIME OTPANbl HACEKOMBIX. Hacexomvie ¢ Henoanvim
npespawenuem. Otpsia Ipsimokpouiabie. [IpencraBurenu. CapaHnua Kak
OIaCHBIN BPEIAUTENb CEJIIbCKOI'0 XO3SHCTBA. Otpsin
Houy:xkecTRKOKPBLIbIE (KJ10TIBI). [IpencraBurenmu. 3Ha4YCHHUE.
[TokpoBUTENBCTBEHHAS OKpACKA. Hacekombie ¢ NOJIHbIM NpegpaujeHueM.
Otpsig  Yemyekpouiable. IlpeacraBurenu. KamyctHas  OensiHka.
TyroBeid menkonpsia. [lenkoBoactBo. Otpsiny  KeCcTKOKpbLIbIE.
Bpenusie u moinesnsie kxyku. lIpemocreperaromiasi okpacka. OTtpsif
JIByKpbLIbIE. [Ipencrasurenu. KomHuarnas MyXxa, OBOJIBI.
MenunuHckoe 3HAYCHHUE. OTtpsn IepenoH4YaTOKpPBLIbIE.
[IpencraButenu. MenoHocHas myesna, MypaBbu. OCOOEHHOCTH >KH3HU
OOI1I€CTBEHHBIX HACEKOMBbIX. MHCTUHKT. Hae3MHUKY KaK NpeaCcTaBUTENH
Mapa3UTUYECKUX MEPENOHYATOKPBUIBIX.



buonoruueckuii crnocod 00psOBI ¢ BpeIHBIMU HaCEKOMbIMU. OXpaHa
MOJIE3HBIX HACEKOMBIX. ApoMop¢o3bl wieHUCTOHOTUX. CXOACTBO U
Pa3IUIHs MEXTy WICHUCTOHOTUMH U KOJTHbYATHIMU YEPBSIMH.

Tun Xopooewie. Knaccudukarus. O0mias xapakTepucTrka TUIa.

Knacc Jlanyemnuuku. JlanueTHuk kak ¢dopma, Oau3Kas K Ipeakam
MO3BOHOYHBIX JKUBOTHBIX. Cpena oOutanus. BHeliHee M BHyTpEHHEE
ctpoenue. Pasmuoxenune. OO6pa3 xu3HU. CXOJCTBO JIAHIIETHHUKA C
0O€CII03BOHOYHBIMHU U TO3BOHOYHBIMH KUBOTHBIMH.

Haoknacc (knacc) Puiovnl. OOmias xapakTepucTtuka. BHemiHee u
BHYTPEHHEE CTPOCHHE PHIOBI HA TIPUMEPE PEUHOTO OKYHsI. PasMHOXeHHe
u pasButue. llepBoHauvambHOE MOHSATHE O OE3yCIOBHBIX M YCIOBHBIX
pednekcax.

Cucrematudeckuit 0030p psio.

Knacc (nooknacc) Xpswesvie puiObl: oTpsiabl - Akyibl U CKaThl.
XapakTepucTuka. BHElIHee 1 BHYyTPEHHEE CTPOCHUE.

Knacc (nooxnacc) Kocmuwvie puviovl. Hadompso OceTpoBble
(XpssmekocTHsbie). [IpeacraBurenu, 0COOEHHOCTH CTPOEHUS, LIEHHOCTh U
3Ha4YCHUE. Haoompso J[BosikoAbIIIAIIIHE. [IpencraBurenu
IBOSIKOAGIIIAIMX pbi0. Hadompso Kucrtenépwle. IlpeacraBurenu
KUCTeNEpbIXpblO.  Haoompsio  Koctucrble  pbIObI:  OTPAIBI -
Cenpneobpasnbie, JlococéBbie, KaprooOpasubeie, KambanooOpa3zHbie,
TpeckoBbie. O0mMe cBeAeHUss 00 00pa3e KU3HH, MPUCIIOCOOICHUSIX K
pa3HbIM  YCJIOBUSAM  CYIIECTBOBaHHUA.  YCIOBUA  HMKPOMETAHUA.
[TnogoButocTh. PazButue prid, murpaiuu. OxpaHa U BOCIPOU3BOJICTBO
PBIOHBIX PECYPCOB.

Knacc 3emnosoomnsie. Kiaccudukainusa. OOmas xapakTepUCTHKA
KJ1acca.

BHelllHee U BHYTpEHHEE CTPOCHHE JATYLIKK (Ha Ipumepe ar00ro
Busa). OCOOEHHOCTU cpelbl OOWTaHUSl. 3HAUYCHUE KOXH B JIBIXaHWH.
PasMHOXeHHE M pa3BUTHE JATYIIEK (TOJIOBACTHKU, MX CXOJICTBO C
peioamu). Ilutanue. 3umoBkH. MHOrooOpasue 3€MHOBOJIHBIX U HX
3HaueHue. [IpoucxoxaeHne 3eMHOBOIHBIX.



Knacc Ilpecmuikaowueca. O01mas xapakTeprucTUKa Kiacca.

BHemHee W BHYTpEHHEE  CTPOCHUE  MPBITKOM  AIIEPHUIIBI.
[IpucmocoOnennss K JKU3HM B Ha3eMHOM cpene. Pa3MHOXeHHeE.
Perenepanusi. 3meu: yxu, ragokd. BHemnuii Bua. OTinuus yxa OT
rajiokd. SIMOBUTHIE JKENe3bl, SA0BUTHIC 3yObl M S Taaroku. JleicTBue
3MeuHOro snaa. llepBas momompe npu ykKyce sAOBUTOM 3Meu. [pyrue

COBPEMEHHBIE IPECMBIKAOIINECS yepenaxu, KPOKOOUJIbL.
[Ipoucxoxaenue MIPECMBIKAIOIINXCA. Pa3noob6paszue JPEBHUX
MPECMBIKAIOIINXCHL.

Knacc IImuywn. Knaccudukanus. O01as xapakTepucTHKa Kiiacca.

Buemnee u BHyTpeHHee cTpoeHHue roiyos. IIpucnocobnieHHOCTh K
noJsiety. OCOOEHHOCTH MPOIECCOB KU3HEAEATENBbHOCTU. Pa3MHOXKEeHHE U
pazsutue. [Ipoucxoxaenne nruu. [lepBonTUub.

llooknacc  Hacmosawue nmuyvl. Haoompso  CrtpaycoBble
(beckuneBnie) mnrTHikl. Pacmpoctpanenune. Hekoropeie ocoOGeHHOCTH
cTpoeHus U Xu3Hu. Haoompso IIMArBUHBbI. OCOOCHHOCTH CTPOCHUS U
U3HU B CYPOBBIX YCIOBUSIX AHTApKTUKH. Hadompso Jlerawiume
(Kunerpyasie) nruiel. Baxkneitimue oTpsasl: BopoOsuHooOpasHbie,
P>xankoo0Opa3znbie, ['yceoOpasuble, JIHeBHbIe XUlTHUKHU, KypooOpasHslie,
AwncTtooOpasHeblie, ["omy6eobpa3zHbie, JlsT10o00pasHele,
CrpmwxkeoOpasznbie, Kykymiku. PazHooOpasue JeTaromux NTHUIl - TTUIIBI
jeca; NOTUIBI CTENel W TMYyCTbIHb; NTHUIBI OTKPBITHIX BO3AYIIHBIX
MPOCTPAHCTB; NTHUIIBI OOJIOT, MPECHBIX BOJOEMOB M HMX MOOEPEKUIL.
OO0pa3  KM3HH, NOPUCHOCOOJIEHHOCTh K  Pa3HbIM  YCJIOBHUAM
cymiectBoBaHuda. Ilutanune, pa3mHoXeHue, pa3Buthue. (Ce30HHbBIC
SABJICHUA B OKW3HU TTHUIl: TMeEpeseThl, THe3moBaHue. OxpaHa u
MPUBJICUCHUE NTHUI] (3UMHSS MTOJKOPMKA, U3TOTOBJIECHUE U Pa3MEILICHHE
UCKYCCTBEHHBIX THE3/10BUI). Poib NTHUI] B NpUPOJIE U UX 3HAUYECHUE B
KW3HU YEJIOBEKa.

Knacc Mnexkonumarouwjue. Kinaccudukarusi. Oo6mas
XxapakTepucTtuka kinacca. OCOOEHHOCTH BHEIIHEI0O U BHYTPEHHETO
CTPOCHUS MJICKONMUTAIOIIMX Ha mpuMepe cobaku. Pa3MHOXeHUE W
pazButue.  IlpoucxoxkaeHue  miekonuTarommx.  MHOrooopasue
MJICKOITUTAIONIUX U UX 3HAYCHHUE.



llooknacc Aiiyexnadywue. OOmas XapakTEpUCTHUKA. YTKOHOC U
exuaHa. CXOJICTBO AUIEKIAAYIIUX U MTPECMBIKAFOIITUXCS.

llooxknacc Hacmosawue 36epu. llnaneHTapHble MIICKOMUTAIONINEC -
HanOoJiee TMPOrpecCUBHasl TIpyImna COBPEMEHHBIX MO3BOHOYHBIX
KUBOTHBIX. MIX pazHooOpasue.

O0630p  Muekomurarouux 1o  orpsaam:  HacexomosiaHble,
Pykokpsuisie, ['pbi3ynsl, 3aiiiieo0pasnbie, XUlHbIe (IICOBbIE, KOIIAYbH),
Jlactonorue, KutooOpaszusie, IlapHokomnbiTHBIC, HemapHOKOMBITHEIE,
Xob6otusie, [Ipumatel. Beiciine npumatel. CemelicTBa - MapThIIIIKOBBIE
u  YenoBekooOpasHnbie  00e3bsHBI.  [IpeacraBuTenu  OTPSIOB
MJIEKONUTAIOIINX: JIECHBIE, POIOILIUE, MTOIYBOHBIE, BOAHBIC, JICTAIOIIUE
3BEpH U 3BEPH OTKPBITBIX MNPOCTpaHCTB. OCOOEHHOCTH CTPOCHUS H
KUZHEJEATSIHHOCTHA. 3HAYCHUE MJICKOIUTAIOIIUX B MPUPOJEC U KU3HU
YeJI0BEKA.

Posp myekonuTaromux B OPUPOAEC U KHU3HU 4enoBeka. Oxpana
MOJIE3HBIX M PEAKHX 3Beped. PacrpocTpaHeHHE KMBOTHBIX Ha 3€MIIE.
[Ipuunnbl paznuuus (payHbl B pa3HbIX MECTaxX 3€MHOTO I1apa.

PazButue xxuBoTHOr0 mMupa Ha 3emie. OCHOBHBIE ATalbl PA3BUTHUS
KUBOTHOI'O MHUpa: OT OJHOKJIETOYHBIX K MHOI'OKJIETOYHBIM, OT HU3LIUX
K BBICIIMM IO 3paM W nepuojaM. COOTHOIIEHUS MEXIY KJIacCaMH
NMO3BOHOYHBIX. OTpa)keHHE PpOJCTBEHHBIX CBS3€H B €CTECTBEHHOMU
CUCTEME )KMBOTHOTO MUpA.

AHATOMUSA, PU3NOJOT'UA U T UTUEHA YEJIOBEKA

AHatoMusl, (PU3HOJIOTUS U TUTMEHA YEJIOBEKA - B3aUMOCBSI3aHHBIE
HAyK{d, U3yYalolllie CTPOeHUEe, (PYHKUMH OpraHu3Ma 4YeJloBeKa U
YCJIOBUSl COXPAHEHUsI €ro 370pOBbs. 3HAUCHUE 3HAHUM MO AHATOMUU,
(U3MOJIOrMY ¥ TUTUEHE YeTIOBEKa.

Oowuit 0030p opzanuzma yenosekda.

Crpoenne u (GYHKIMH 4YeI0BEUYECKOTro opraHusma. CpaBHEHUE
CTPOCHHA OpraHnu3Ma 4YCJIOBCKA W  MIJICKOIIMTAOIIUX JKHUBOTHBIX.
OCHOBHBIE  THUINBI TKaHEW  (AMUTEIUANIBHBIE, COCAUHUTEIIbHBIC,
MBILIEYHBIE, HEPBHAS) U UX CBOWCTBA.



Hepenaa cucmema. OyHKuMM HEPBHOM cuUCTEMBbI. [loHsTHs o
HepBHOM peryisiiuu. [lpouecchl BO30YXAEHUS W TOPMOXKEHHS B
HEpBHBIX KieTKax. [IOHSITUs - HEpB, HEPBHOE BOJOKHO. THUIBI HEPBHBIX
BOJIOKOH. Penieniropel. Peduiexc. Cxema pedriekTropHol ayTH.

Llenmpanvnas nepenas cucmema. CTpoeHue U PYHKIMU CIMHHOTO
mosra. CoctaB pedaektopHbix ayr. CtpoeHune u GyHKIHH OTIEIOB
TOJIOBHOTO MO3ra: IIPOJOJITOBATHIM, MO3X€YOK, CpeaHUM,
MIPOMEXYTOUYHBIM, KOHEYHBbIM. BBICIIMKA OTIEN TOJOBHOTO MO3ra - Kopa
Oonplux — monywapuil.  Ilepugpepuueckas  HepsHas — cucmema.
ComMarnueckass M BereratuBHasi (aBTOHOMHAsl) HEPBHBIE CHUCTEMBI.
CuMIaTHYeCKU M TapaCUMIIATUYECKHUI OT/IENIbl BET€TATUBHON HEPBHOM
CUCTEMBL.

Kenezvt enympennen cexkpeuyuu. OyHKIUU KEINE3 BHYTPECHHEU
cekpenuuu. ['OpMOHBI M HMX 3HA4YEHWE JUII OpPraHU3Ma, OTJIMYHE OT
dbepmenToB. [loHsaTe 0 TymMopanbHOU perynsiuu. Ponb rymopaibHOM
perysisiiMM JjIsi opraHu3ma. 3a0oJieBaHUs, CBA3aHHbIE C HapyIICHUEM
GyHKIM jKelie3 BHYTPEHHEN CEKpEelH.

Onopno-osuzamenvHnas cucmema. OYHKIUH OTIOPHO-
nBUraTeabHON cuctembl. CTpoeHHe cKeyeTra udesnoBeka. OcoOeHHOCTH
CTPOCHHUSI CKeJeTa B CBSI3M C TMPIMOXOXKJICHHEM U TPYJIOBOU
JESITeIbHOCTHIO YesioBeKa. CTpoeHUE U cocTaB KOocTe. OpraHu4ecKkoe u
HEOPraHWYECKOEe BEIIeCTBO KOCTU. Poct KkocTeld B  TOJIIUHY.
CoenuHeHus KOCTEW: HEMpEphIBHBIC, CYCTaBbl, MoJjiycycTaBbl. [lepBas
MTOMOIITh TIPH MEepeIoMax, BBIBUXAX U PACTSIKCHUSX.

Mbvuueunaa cucmema uenogeka. Mplllpl, UX CTPOCHUE U
byukiuu.  JBmkenue B cycTaBax. PeduiekTopHBI  XapakTep
nearenbHOCTH Mbliii. KoopauHauus nBukeHuid. BiusHue putma u
Harpy3kd Ha pabOTOCHOCOOHOCTh MbIHIL. YTOMIIeHHE. OCOOEHHOCTH
OTMIOPHO-JIBUTATEILHON CHUCTEMbl JETE€H H TOJAPOCTKOB. 3HAUYEHUE
(GUBKYIBTYpPBl U CHOpPTA JUIsl OPaBUIBHOTO (OPMUPOBAHUSL CKEJETa U
Mmbin. IIpenynpexaeHue HCKPUBIEHUS IMO3BOHOYHHMKA W Pa3BUTHUS
iockocronus. [IpaBunbHas nocaaka, ocaHka u padboyas mosa.

Buympennsaa cpeda opzanuzma: Kpoev, aumepa, mkKamneeas
scuokocmp.  OTHOCUTEIBHOE TOCTOSHCTBO  BHYTPEHHEH  Cpejbl
OpraHu3Mma.



Kposb. ®yukuuu kpou. CocTaB KpoBHU: IUIa3ma, (HOpMEHHbIE
3NEMEHTHI. Posib 3puTponMTOB B nepeHoce ra3oB. CBEpThIBAHUE KPOBH
KaKk 3aluTHas peakuus opraHusmMa. DyHKOUU  JIEHKOIUTOB.
Manoxkposue. Yuenue M.M1.MeuHrnKOBa O 3allIMTHBIX CBOWCTBaxX KPOBH.
Bo30yautenn nndekiuu: 6aktepun U BUpYyChl. boppba ¢ sanuaeMusiMu.
Nmmynuter u ero Buasl. I'pynmsl kpoBu. IlepenrBanue KpoBU U €ro
3HA4YECHUE.

Jumepa. JlnmboobpazoBanue. /I pmxenne mumMdsl B TUM(PaTHISCKUX
cocygax. Otnuuue nuM@bl OT IUIa3Mbl. [KaHegas HCUOKOCHIb, €€
3HauYCHUE.

Cucmema opzanoé Kpoeooopawjenusn. DOyHKUINM  OpPraHoB
KpoBooOpareHus. bonpmiod u  Manplii  KpyrH KpOBOOOpAICHHUS.
Aptepun, kamwuiapbl U BeHbl. Cepjie, €ro CTpoeHHe U padorta.
Knamaner cepaua. CBoiictBa cepaeyHod Mbimiel.  [lynse, ero
onpenaeneHue. KpoBsiHOe [aBleHHWE U CKOPOCTh JBHKEHHUS KPOBU B
pa3IMYHBIX Y4YacTKaX KpoOBEHOCHOro pycia. IlepBas momomps mnpu
apTepuaIbHOM M BEHO3HOM KpoBoTedeHuU. [loHsATHE O HEpBHOU W
T'YMOPAJIbHOW PETyJsaluu padoThl CepiAla U KPOBEHOCHBIX COCYIOB.
TpenupoBka cepana. Bnusaue GU3KyIbTYphl U CIIOpTa Ha CEpACYHO-
COCYJIHCTYIO CHCTEMY.

Cucmema opzanoe Ovixanua. OyYHKIUU OpPraHoB JIbIXAHUA.
Jpixatenpuble  myTd. ['omocoBoit ammapar. CTpoeHuE  JIETKHUX.
['a3000MeH B JIETKUX W TKaHIX. MeXaHW3M JbIXaTelIbHBIX JIBUKCHUM.
JKuzHeHHass eMKOCTb Jjerkux. IlepeHoc Tra3oB KpOBbH. 3HAUYECHHE
JBIXaTeIbHOM TUMHAcTUKU. HcKkyccTtBeHHOe nbixaHue. HepBHas wu
ryMoOpalibHasl peryJisiius AbIXaHus. 3alllUTHBIE JbIXaTeIbHbIE PE(IICKCHI.
[loHsTHE O KIMHUYECKOM W Omonorumdeckoit cmeprtu. JloBpaueOHBIC
METO/Ibl BOCCTAHOBJICHMSI JIbIXaHHSI W CEPJICUHON JEATEIbHOCTH
(IpIxaHWe W30 pTa B POT, HENpAMOM Maccax cepana). ['uruena
JbIXaHus. 3HAYCHUE MPaBUIIBHOTO AbIXaHusl. bopb0a 3a 4MCThIN BO3AYyX
B ObITy, IIKOJIE W Ha Tmpou3BojacTBe. Bpen kypenusa. Ilepenaua
WH(PEKIMOHHbIX Oone3Hen (rpunm, TyOepkyne3, audrtepus) uepes
BO3AYX U UX MPODUIAKTHKA.

Cucmema Op2aHoe6 nuuieeapenus. CDYHKHI/II/I OpraHoB
IMUIICBApPCHUA. HI/IIHGBBIG MNpOAYKTbI W IIUTATCJIIbHBIC BCUICCTBA.
3HaueHue ITHUIITH. Coz[epxcaHI/Ie 6€J'IKOB, JKUPOB U YIJICBOJOB B OCHOBHBIX



rpynmnax mUIeBbIX MPoAayKToB. [IumeBapurenpabie dhepMeHTHI. OOt
0030p OpraHoB MHWINEBAPEHUS: OPraHbl IMOJOCTH pTa (3yObl, SI3BIK,
CIIIOHHBIE >KEJI€3bl), MUIIEBOJ, JKEIYJO0K, KHILICUYHHUK, IMOKETyI0UHas
Keyeza, TNedeHb. V3MeHeHue nMimuy B Pa3IMYHBIX  OTHENax
nuieBaputenpHoro tpakrta. JKesanme. OmbiTel HM.II1.IlaBnoBa 1o
U3YyYCHUIO JCATEIBLHOCTH CIIOHHBIX kene3. JleiictBue ¢hepMEeHTOB
CIIOHBI Ha YyrieBonbl. [oranue. BplneneHne KemyIo4HOTO COKa.
Pa6otrer W.IL.IlaBnmoBa 10 wu3y4deHHWIO TMHIIEBapeHHs. MHHUMOE
kopmiieHue. OrnbITBl Ha cobakax ¢ GUCTYJIOM  Kedaydka, C
W30JIMPOBAHHBIM KelIyJl0ukoM. llepeBapuBaHue MU B JKEIYAKE H
TOHKOM Kuiieynuke. @DepmeHTsl. BriusHue cocraBa mHIM Ha
NESITEIbHOCTh  IMUIIECBAPUTEIBbHBIX  JKene3.  Poiab  1medeHun |
MOJIXKEITYJJOYHOM >KeJIe3bl B MUIIEBAPEHUU. BcacblBaHHE NMHUTATEIbHBIX
BemiecTB. DYHKIIMU TOJICTOrO KHUIeYHUKA. [IpuMepbl 0€3yCI0BHBIX U
YCJIOBHBIX NHILEBBIX pedriekcoB. HepBHas u ryMopalibHasi peryJisius
MUIICBAPCHUS. [ UITUEHUYECKUE YCIIOBUS HOPMAJIbHOTO MUIIEBAPEHUS.
[Tonatue o npopuIaKTUKE TUIIEBBIX MHPEKIU.

Oomen eeuwgecme. YcBoeHUe O€JIKOB, >XUPOB, YIJIEBOJIOB B
opranu3Mme.  BHyTpukieTouHbli  OOMEH  BEIIECTB.  YCBOCHHUE
nuTaTeabHbIX  BemiecTB  (accummisanms).  Ilpoumeccsl  pacmaga
(nuccummsusa). ACCUMUIISALUS U JUCCUMWISIUSA KaK JIBE CTOPOHBI
eAUHOro mpouecca oOMeHa BeniecTB. CaMOOOHOBIIEHHE OpPraHU3Ma B
npoliecce 0OMeHa BEIIECTB.

Ponp mnedenu B oOMeHe BemiecTB. lIpeBpaiieHue »>HEpruM B
opranusme. Temmeparypa Teia. 3HaAU€HUE MOJJEpKaHUS TOCTOSIHHOM
TemnepaTypsl Tena. I[loTpeOHOCTH, opranu3ma B Oelkax, KUpax,
yTiieBoaax, Boje u coisix. HopMbel nutanus. KanopuitHoCTh mUIIEBOTO
panoHa. Bumamunvl. 3HaueHNEe BUTAMUHOB. 3a00J€BaHUsI, CBI3aHHbIC
C HEIOCTaTKOM BUTAaMUHOB B muie. OCOOEHHOCTH MHUTaHUSA B MEPUOJ
pocTa. 3HaueHHE NPaBUIBHOTO MMUTAHUSA JIJIs1 OpraHUu3Ma.

Cucmema opzanoe evioenenus. OyHKIUN OPraHOB BbIJICIICHUS.
Beinenenue npoayktoB  oOmeHa. OpraHbl  MOYEBBIICIUTEILHOU
cuctembl. CTpoeHne U paboTa Mmoyek. 3HaUYCHUE OPTaHOB BBIJCICHUS B
MOJIJIEP>KaHUY MTOCTOSIHCTBA BHYTPEHHEW CPEJIbI OpraHu3Ma.

Koowca. @ynkuum koxu. CtpoeHue KoxH. [Ipon3BoaHbIE KOXKU.
Ponp koxu B perymsiuuu TemiooOmena. Ilepas mnomoimp npu



OOMOpaXMBaHUM, OXKOIe, TEIJIOBOM U COJHEYHOM YyJapax. 3HAUYCHHE
3aKajJuBaHus opraHu3ma. EcTecTBeHHBbIE (AKTOpPhl 3aKajuBaHUS U
IIpaBuUJja MOJb30BaHUS UMU. | UTHEHA KOXKH U OJECHKIBI.

Ananuzamopwl. Yuenue N.I1.1TaBnoBa 00 aHanu3aropax. 3HaueHUE
aHAJM3aTOPOB [JIsi BOCIPHUATHUS OKPYXKAIOLIETO MUpa. 3pumenbHblil
ananuzamop. Ctpoenue riaza. CBETOUYBCTBUTEIbHBIA ammapar riasa.
[TocTpoenue U300paKeHUs Ha CeTyaTke. bnuszopykocTs,
NAJbHO30PKOCTh M WX Koppekuusa. l'uruena 3penusa. Cayxosou
ananuzamop. CTpoeHME W TWUTMEHAa OpraHa ciyxa. MexaHu3m
BOCHPUATHUS 3BYKOB. OTTOJIMTOBBIM amNIapar U MOJTYKPYKHbIE KaHAJbI.
Ocsazanue. MexaHuU3Mbl BOCIHPUSTUS NPUKOCHOBEHUS, XO0J0Ja, TEIUa.
Obonanue. MexaHU3M BOCHPHUSTHS 3amaxoB. Bxyc. MexaHuzm
BOCIIPUSITUS TTUIIIH.

Bvicuaa mnepenasa oeamenvnocms. Ponr WM.M. CeuenoBa B
Pa3BUTUM YYEHUS O BBICIIEM HEPBHOW JECATEIBHOCTH. YUYEHHUE
W.I1.ITaBnoBa 00 ycioBHBIX pediiekcax. YCIOBHbIE U O€3YyCJIOBHBIE
pedraekcel. OOpazoBaHME W TOPMOXKEHHE YCIOBHBIX peQIeKCOB.
Pednekcel - ocHOBa MoBeACHUS KUBOTHBIX. OCOOEHHOCTH BBICIICH
HEPBHOM JEATEILHOCTH 4YeJOBeKa. HemocpencTBEeHHbIE U pPEUeBBIC
yCIOBHBIE pazfapaxurenu. DyHkuus peun. llepBas u  BTOpas
CUTHAJIbHBIC CHUCTEMBl. ['MTHeHa yMCTBEHHOro Tpyaa. Pexum Hs.
Pexxum Tpyna u oTabixa. ['uruena cua. BrnusiHue ankoroiig, Tabaka u
HApKOTHUYECKHUX CPEJICTB Ha HEPBHYIO CUCTEMY.

Pazeumue uenoseueckozo opzanuzma MyxXcKag H IKEHCKad
nojoBble cuctembl. [lonoBeie kietku. OrmmogoTBopeHue. Poib
XpOMOCOM B TI€pe/lau€ HaCJIEACTBEHHBIX CBOWCTB. CXOJICTBO paHHUX
CTaIUi Pa3BUTUA 3apOJbIlIa YEJIOBEKA W ITO3BOHOYHBIX >KUBOTHBIX.
[luranue 3apopspimia 4YenoBeka. [locTOoMOpHOHAIBHOE  pa3BUTHE
yenoBeka. (OCOOEHHOCTHM  pa3BUTUSL  JETCKOTO M IOHOIIECKOTO
OpraHu3MoOB. 3HayeHUE (PUIMYECKON KyJIbTYyphl M cHopTra s
HOPMAJIBHOTO Pa3BUTHSI U YKPEIUICHUSI OpraHu3Ma. BinsiHue ankoroJis,
Tabaka M HAPKOTHYECKHX CPEACTB Ha KIETKH, OpPraHbl M CHCTEMBI
OpPraHoOB YEJIOBEKA B AMOPUOHATBHBIN U MOCTIMOPUOHATIBLHBIN TEPUO/IBI.

Opranusm kak eauHoe nenoe. KoopauHanus OEATEIBHOCTH BCEX
OpraHoB (TyMOpaJIbHbIE U HEPBHBIE MEXaHU3MbI PETYIISILINN).



IBOJIOINMOHHOE YYEHHUE

OO6miass XxapakTepucTUKa OHOJIOTHH B JOJAPBUHOBCKUN TEPHO]
PazButne 30050run 1 60TaHUKHU. ['OCIIOACTBO B HAyKe METaPU3NICCKUX
NPEACTABJICHUA O HEW3MEHHOCTH TNpPUPOJBI M «U3HAYAIBLHOMU
nenecoodpaznoctuy. Tpyasl Kapna JInHHEs mo cucTeMaTHKe pacTEHUM
U JKUBOTHBIX, uX 3HadyeHue. Yuenue JK.b. Jlamapka o0 sBosmronum
YKUBOM MPUPOJIBI U €r0 3HaueHue. [lepBbie pyccKue 3BOJIOIIMOHUCTHI.

HcTtopuyeckue mnpeanochUlIKu BO3HUKHOBEHUsI ydeHHs Yapnibia
JapBuHa. OOIIECTBEHHO-DKOHOMUYECKHWE TMPEANOCBUIKH. Y CIEXH
ounonoruu B nepBoii nmonosuHe XIX Beka. Ycmnexu ceabCKoro Xo3sucTna
B BBIBEJCHHU IMOPOJI JOMAIIHUX MXHUBOTHBIX M COPTOB KYJbTYPHBIX
pactenuil. [lyremectBue Ha kopaoise «buriaby. Tpyasr Y. JapBuHa.

OCHOBHBIE TIOJIOKEHUSI ABOJIOUMOHHOrO yueHus Y.J/lapBuHa.
3HaYeHHWE YYEHHs ISl Pa3BUTUA €CTECTBO3HAHMS. J[BHMaKyIIHMe CHJIBI
IBOJIIOLMH. Hacneocmeennocmeo. H3menuugocmeo. Bunbl
U3MEHYMUBOCTHU. Ecmecmeennviti omoop. Benyias pojib €CTEeCTBEHHOTO
otbopa B 3BoonMU. hopvba 3a cywecmeosanuu. opmbl OOpHOBI 3a
CYIIECTBOBAHUS.

HckyccTBEHHBIN OTOOp M HACJIEICTBEHHAS M3MEHUHUBOCTH - OCHOBA
BBIBEJICHUSI TIOPOJ] JOMAIHUX JKUBOTHBIX M COPTOB KYJIBTYPHBIX
pactenuit. OOmee W pa3IUYHOE MEXKIY HCKYCCTBEHHBIM U
€CTECTBEHHBIM OTOOPOM.

IonsiTHe 00 YPOBHSIX 3BOJIIOIUOHHBIX MPEO00OPA30BAHMIA.

Muxkposeonoyus. I'enetnka u teopus sBosronuu. [lomynsinus kak
AJIEMEHTApHAasl JBOJIOLMOHHAA €IWHHIA. [EeHEeTMKa MOIyJISALU.
WneanbHble U pealibHble MOMYyJsUU. 3aKkoH Xapau-Baitnoepra. Pezeps
HACJICICTBEHHOW  W3MEHYMBOCTM B MOPUPOAHBIX  TMOMYJISIHUSX.
['eneTrueckre mporecchl B MOomyasaiusax. [loHsTre 006 3KOIOTHUEeCKON U
T€HETUYECKON XApAKTEPUCTUKAX MOMYJSIUN. DJIeMEHTapHbIe (DAKTOPHI
MUKPOIBOIIONMHU. EcCTeCTBEHHBIA OTOOp - HampaBisOMUN  (HaKTop
ABOJIONMHU. TBOpuecKkas poOJb €CTECTBEHHOTO oTOOpa. DOpMEI
€CTECTBEHHOr0 0TOOpa, UX CBSI3b U COOTHOUIEHUE C YCJIOBUSMH CPEIBI.
BugooOpazoBanue - pe3ynbTar MHKPO3BOJIOLUU. ITytn
BunooOpazoBanus. Bun. Kputepun Buma. CTpykTypa Buaa (IOTYBUIHI,
MOJIBUIbI, SKOTHUIIBI, TTOMYJISLUN).



Maxposeonoyusa. BOSHUKHOBEHHUE HAIBUIOBBIX TaKCOHOB. DopMbI
dumorenesza: ¢uiIeTHYECKas SBOJIOLUMS, JIUBEPI€HTHAs SBOJIIOIINS,
napajuiennsM, KOHBepreHuus. I[loHsTHe O CKOpOCTH 3BOJIOIHWH.

CooTHoleHue MEKTY MHUKPO- " MaKpO3BOIIOLIUEN.
[IpucnocoOuTenbHbII Xapaxkrep DBOJIIOLUH. OtHOcHTENbHAS
11e71eCO00Pa3HOCTb.

['maBHbIe HampaBieHUs 3BOONMHU (apoMopdo3, UaMOAANTAIUA,
nereHepans). buosorudeckuii perpecc M OMOJOTHYECKHUN MPOTrpecc
(A.H.CeBepiieB). BoiMupanue BUIOB Kak pe3yJbTaT OUOJIOTHYECKOTO
perpecca. Ilytu goctuxenus: OMoJIOrHYecKoro nporpecca. Pe3ynbrarsl
ABOJIIOLIMU: OpTraHUYecKas 1eaeco00pa3HOCTh, MPUCTIOCOOTIECHHOCTD
OpraHu3MOB, MHOroo0Opa3ue BHJOB, IOCTEIEHHOE YCJIOKHEHHE
OpraHHU3aLH.

CucrteMa pacT€HM W JKMBOTHBIX - OTOOpaXE€HHWE HBOJIOIUU.
[TpuHLMIIBI COBPEMEHHOM KJIacCU(DUKAITIT OPTaHU3MOB.
TakCOHOMHYECKUE €IUHULIBI.

PA3BBUTHUE OPI'TAHUYECKOI'O MUPA

Bo3nukHoBenne ku3HM Ha 3emie. JKU3Hb - KadeCTBEHHO HOBAas
dbopma  aBWXKEHHMs ~ Marepud. JloHaydHble  MOPEJCTABICHUS O
MPOUCXOXKJACHUN KU3HU. YUEHHE O camMo3apoxkJaeHuu. PaboTel Penu u
[TacTepa, Jgo0Ka3zaBIIME HEBO3MOXXHOCTh CaMO3apOXKICHUS >KU3HMU.
Teopun 3aHOCa KU3HM Ha 3E€MIIO C JPYIrMX KOCMHYECKUX TEIl.
CoBpeMEHHbBIC TEOPUU BO3HUKHOBEHHS >KM3HM Ha 3eMiie U3 Tell
HexuBoil mpupoasl (A.M.Onapun u np.).

OCHOBHBIE JIOKA3aTEIbCTBA HBOJIIOIMU OPTaHUYECKOTO MHpA:
CpaBHUTEJIbHO-aHATOMHUYECKHUE, AMOPHUOJIOTUYECKHE,
ounoreorpaduueckue v najacoHTogornueckue. CpaBHUTEIbHOE U3yUYCHUE
CTPOCHHUS COBPEMEHHBIX JKMBOTHBIX W  PACTEHHMH C  LENbIO
J0Ka3aTeIbCTBA UX MCTOPUYECKOTO pa3BUTHs. ['OMOJIOTHS M aHAJOTHUA.
PynuMeHTBhl ¥ aTaBU3Mbl B CTPOSGHHUU COBPEMEHHBIX OPTraHHW3MOB Kak
J0Ka3aTeabCTBO ABOMIONUU. (CXOACTBO  3apOJIbIIIEBOrO0  Pa3BUTHUSA
OpraHM3MOB KaK JIOKa3aTeIbCTBO E€JIMHCTBA UX MPOUCXOXKJICHUS.
buorenernueckuii 3akoH MroJuiepa - ['ekkens.

['maBHBIC HAIIPABIICHUS HBOJIIOLMU - IIYTH PA3BUTHUS OPTaHUYECKOTO
mupa. JleneHue wucropum 3emMiM Ha 3pbl U nepuoAnl. Pa3Butwhe



OPTraHUYECKOr0 MHUpPA B aApPXelucKylo, Npomepo30UCKYI0 U NAae030UCKYIO
opbl. BO3HUKHOBEHHE pACTEHUM W IKUBOTHBIX - JIUBEPreHUUS B
OpraHUYe€CKOM MHUpE Mo croco0y nutanus. KocMudeckass posb 3e1€HbIX
pactreHuid. OJHOKJIETOYHBIE M MHOTOKJIETOYHBIE OpraHu3Mbl. Brixon
pacTeHui Ha CyIly B maneo30ickyto apy. [lcunoburel. Mxu. [lpuunnsl
paciuBeTa ManopoTHUKOBUAHBIX. [[0sIBIEHHE rOJIOCEMEHHBIX.

BrIxos KMBOTHBIX Ha CyIly. BO3HUKHOBEHHE ITO3BOHOYHBIX ITyTEM
MOBBIIICHUS OpPraHU3AIMH, Pa3BUTHS IPUCIOCOOJCHUA IITUPOKOTO
3HAYCHHUS M PacHIUpeHHUs cpenbl oOuTaHus. Kucrtenmepele kKak MpeaKu
3¢MHOBOJHBIX. [losiBIIeHME ® pacmBeT APEBHUX 3EMHOBOJIHBIX.
Creronedainsl - cOopHas rpyIma ApeBHUX 36MHOBOIHBIX.

Pa3zBuTne opraHmueckoro mupa B Mme3zo30uckyio apy. ['ocnoacTBo
roJIoOceMEeHHbIX. [losiBlIeHME W pacnpoCTpaHEHUE MOKPHITOCEMEHHBIX.
Pacuger nmpecmbikarommxcsa. Bo3HUKHOBEHHE NTUIl M1 MIICKOITUTAIOIIUX.
[TosiBnenne KocTUCTHIX PBIO. [IpUuMHBI BRIMUPaHUS TOJIOCEMEHHBIX U
IIPECMBIKAIOIINXCS B ME3030MCKYIO 3Dy .

Pa3zBuTHe OpraHmdeckoro mMupa B KauHo3ouckyio 3py. ['ocnoactso
MOKPBHITOCEMEHHBIX,  HACEKOMBIX, NTUI] ©U  MJEKOMUTAIOIIUX.
Bo3HukHOBeHHE B MmpollecCe€  DIBOJIOIMMU  MHOTOYHCICHHBIX
MPUCIIOCOOIEHUN K Pa3HOOOPA3HBIM CpeaM OOUTaHUS.

Biusinue nesTenpHOCTH 4elloBeKa Ha MHOrooopasue BHUIOB,
MPUPOJIHBIE COOOIIECTBA U UX OXPaHa.

HPOUCXOXIAEHUE YEJTOBEKA

YenoBekooOpa3Hble  00e3bsiHbl M 4YenoBek. Y.JlapBuH o
MIPOMCXOKJICHUN YEJIOBEKAa OT KUBOTHBIX. D.JHresbc 0 pojau Tpyaa B
MPEBpAIICHUU JIPEBHUX O00€3bsSH B 4YeloBeKa. JIBHXKyIuE CHIIBI
aHTPOTIOTEHE3a: COLMAIbHBIE U Ouosiornueckue ¢akTopsl. Benmyias
pOJIb 3aKOHOB OOIIIECTBEHHOM JKM3HM B COIMAJIBHOM Mporpecce
yenoBeuecTBa. Ponb OMOJOTMYECKMX U COIMATIBHBIX (DAaKTOPOB B
ABOJIIOIUH YEJIOBEKa.

HNckonaemble octanku yesioBeka. Haxonxku B TaH3aHuw.
HpeBHelimue noad  (OUTEKAHTPOI, CUHAHTPOM, Telaenb0eprcKuit
yenoBek). JlpeBHue mronu (HeaHIepTanblibl). Fckomaemble oAU
COBPEMEHHOTO THUMa (KPOMaHbOHIIHI).



Benymas posb 3aKOHOB OOIIECTBEHHOW XHU3HH B COIMAIBLHOM
nporpecce uesioBeyecTBa. EJUHCTBO MNPOUCXOKIACHHUS YEITOBEUECKUX
pac.  AHTHHay4Has, pPEAKIMOHHAs  CYIIHOCTh  «COIMAIBHOTO
JTAPBUHU3MA» U pacusMa.

OPT'AHU3M U CPEJA

JKonoeuss - HaykKa O 3aKOHOMEPHOCTSIX B3aUMOOTHOIIICHUM
OpraHu3MoOB €O cpefoil. 3amaun skosioruu. Cpelna W 3KOJIOTUYECKHE
dakTopsl. [IpucnocobieHHOCTh Opranu3ma (Buaa) K aOMOTUYECKUM U
omoTudyeckuM ¢akTopam cpeapl. KoMmmiekcHoe Bo3aeicTBUE (PaKTOPOB
Ha opranu3M. OCHOBHBIE KIIMMaTH4YecKue (akTophl (CBET, TEMIEpaTypa,
BJI&JKHOCTh) U MX BIIMsIHUME HA opraHu3M. OrpaHuyuBaromue (QpaxkTopsl.
JlesTenbHOCTD YeNloBeKa Kak skojoruueckuit gakrop. [Ipucnocobnenus
pacTeHHil W JKWUBOTHBIX K CE30HHOMY PHUTMY BHEIIHUX YCIIOBH.
Ce3zoHHOCTB B ipupojie. COCTOSTHUE 3UMHETO MOKOS. XO0JI0I0OCTONKOCTb.
DakTOopHl, YIPaBJISAIOLIME CE30HHBIM  Pa3BUTHEM. SABnenus
dboTonepruoau3Ma y paCTEHUN U )KUBOTHBIX.

lonynayua. ©OakTopbl, BbI3BIBAIOIINE W3MECHEHUS YHUCICHHOCTH
MOIYJISALUY.

Buo, ero »skojoruueckas — XapakTepucTuka. PanuoHanbHOE
UCIIOJIb30BaHKUE BUJIOB, COXPAHEHHUE UX Pa3HOOOpa3usi.

buoceoyenos. Ilpumepsl: TPECHOBOAHBIM BOJOeM, AyOpara.
B3anmocBs3p nomynsiuii B 6uoreorneHose. llenmu murtanus. IlpaBuna
sKoJioruyecko mupamunbl. Camoperysdaiusi B OuoreoineHo3e. CMeHa
ouoreornieHo30B. Co3maHue  HMCKYCCTBEHHBIX  OHMOT€OIlI€HO30B B
pe3yJbTaTe  LECICHANPABICHHOM  XO3SWCTBEHHOM  JIESATEIIbHOCTHU
YyenoBeKa. ArpoueHo3bl. [IoBBIIEHHE NPOAYKTHUBHOCTH arpoleHO30B.
OxpaHa OGMOTreoIeHO30B.

buocgpepa. OcnoBbl yuenus o Ouochepe. I'panunpr 6mochepsi.
VYuenue B.M.Bepnaackoro o Ouocepe kak o00o010uKke 3emilw,
HACEJICHHOW >XuBBIMH cymiectBamMu. Hoocdepa. I[L1oTHOCTH KU3HM.
buomacca nosepxHoctu cymu. buomacca noussl. buomacca Muposoro
okeaHa. JKuBoe BeHIECTBO, €ro ras3oBas, KOHLEHTPAlMOHHAs,
OKHCIIUTEIbHASA U BOCCTAHOBUTENbHAs (PyHKIMH. KpyroBopoT BeliecTs
B Ouocdepe. buorennas murpamusi aroMoB. Pojib MHUKpPOOPTaHU3MOB.



Ponr denoBeka B Ouochepe. Oxpana mnpupoabl U IJIAHOBOE
BOCIIPOM3BOJICTBO €€ OOraTcTB.

[Ipencenarenb npeAMETHOM
DK3aMEHAIIMOHHON KOMHCCHH

10 OMOJIOTHUH C.JL.
EBeHKO
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