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IlosicHuTEAbLHAS 3aIUCKA

VYuebnsiit kypc «KuBoil opraHuzm» npenHasHaueH aias yyammxcs 10 kinacca. PaGouas
nporpamma yueOHoro kypca <«JKuBoil oOpraHusm» COCTaBJI€Ha Ha OCHOBE IIPOrPaMMBI
ANEKTUBHOrO Kypca «Kupoii opranuzm» B.U. Cuornazosa u U.b. Aradonosa. buosorus. 10-11
knaccol. [IpodunsHoe oOyueHue.

YueOubii kypc <« KuBoil opraHm3M» TO3BOJSET HE TOJBKO paCIIUPUTh H
CHCTEMAaTU3UPOBATh 3HAHMS YyYallUXCSd O XXMBOM OpraHU3Me KaK OTKPBHITOH OMOJOrmyeckon
CUCTEME, HO U PEAIM30BaTh KOMIUIEKCHBIN ITOAXO/ IIPU U3y4ECHHUH KUBBIX OPTaHU3MOB Ha Pa3HBIX
YPOBHSAX HMX opraHuzamuu. [IpermomaBanume y4eOHOro Kypca MpEIrnoiaraeT HCHOJIb30BaHUE
pa3IMYHBIX COBPEMEHHBIX NEJAaroru4ecKuX METOJOB M IPUEMOB: JIEKIIMOHHO-CEMHHApPCKON
CHCTEMBbI 3aHATHUH, KOH(pEpeHLINH, AUCKYCCUl, MUcmyToB U T.I. IIpuMeHeHne pa3HOOOpa3HbIX
¢bopM yueOHO-TIO3HABATENLHOM JESTENbHOCTH MO3BOJISIET PEan30BbIBATh MHAMBUAYAIBHBIA U
I epeHInPOBaHHbIN 1101X01 K 00Y4YEHUIO.

AKTyaJIbHOCTBIO U3yU€HUS JAHHOTO Kypca SIBISIETCS TO, YTO BOIPOckl buosornu «Kupoit
OpraHu3M» paccMaTpuBarwTca B 5-9 kijaccax, KOrja ydamuecs HE 3HAaKOMBI C
00111e0M 0JIOTHYECKUMHU  3aKOHOMEPHOCTSIMH, OCHOBAMU TEHETUKH, LMTOJIOTHUHM, THCTOJIOTHH,
9BOJIIOLIUY, PKOJIOTUU. JlaHHBIN KypC pacCUMTaH Ha y4allUXcs, Y>K€ UMEIOILUX IIPEICTaBICHUE O
’KMBOM OpraHu3Me, creu(uKe npeicTaBuTeaeld OCHOBHBIX CUCTEMAaTHUECKUX TPYIII.

VYueOHsblii Kypc «KUBOI OpraHuzM» He TOJIbKO pacIIMpPAET U CUCTEMAaTU3UPYET 3HAHMS
yyaluxcs, HO U pacCCMaTpPUBAET OCHOBHbIE 00I1E0M0IOrNYECKE MTOHATHS U 3aKOHOMEPHOCTH Ha
IpUMepe Pa3BUTHS JKUBBIX OpPraHu3MoB. M3ydyeHue maTepuana JaHHOTO Kypca CIIOCOOCTBYET
L[eJIEHAIIPaBJIEHHON MMOArOTOBKE UIKOJILHUKOB K claue SK3aMeHa 0 OMOJIOrHu.

[Tpennaraemplii yueOHbINH Kypc paccuuTaH Ha 35 yacoB, 1 yac B HeJemo.

ge.m) Kypca: CDOpMI/IpOBaHI/Ie Y yHamuxcsa HAYYHOro mpe€acCTaBJICHHA O JXKUBBIX OpraHu3Max Kak
OTKPBITBIX OMOJIOrMYSCKUX Ccucremax, 06nanalonmx 06HII/IMI/I INpuHOUIIaMH OpraHu3aluu Hu

KHU3HCACATCIBHOCTH.

3agauu Kypca:

1.¥YrnyOute ¥ paclIMpuTh 3HAHUSA O KJIETOYHOM, TKAHEBOM M CHCTEMHO-OPTaHHOM YPOBHAX
OpPraHU3alluy )KUBOU MaTEpHH.

2.C(I)OpMI/Ip0BaTB MNOHMMAaHHUE OCHOBHLIX IIPOLECCOB KUBHCACATCIbHOCTU PACTUTCIbHBIX U
JKUBOTHBIX OPraHU3MOB.

3.Pa3BuTh ymMeHHs aHaIM3UPOBATh, CPAaBHUBATh, 0000IAThH. J€NaTh JIOTMYECKHE BHIBOABI U
YCTaHABIMBATh IPUYMHHO-CIEACTBEHHbIE CBA3M HAa OCHOBE M3Y4YCHHMS CTPOCHUS U
KU3HEJEATECIILHOCTH OPTaHU3MOB.

Copep:xkanue kypca (35 4., B Hegesro 1 4.)
Beeaenne (1 1) XKupoii opranusm Kak OTKpbITast 0MOJOruyeckas cucrema.
Pa3znen 1. Knerka (2 u)
XuMH4eckuid coctaB KieTkd. KileTka Kak cTpyKTypHO-(DyHKIIMOHANbHAS €IMHUIIA BCETO KUBO-
ro. IIpokapuorndeckue u sykapuotTuueckue kierku. CTpoeHue, cX0ACTBO U pa3auuus. PasHo-

obpaszue knetok. Knetku pactenuii, rpu6oB u )kuBOTHBIX. CXOACTBO U pa3nuuus. HekiaetouHsie
(opMBI KU3HU.



Paznen 2. Txanu (5 4)

TkaHb KaK COBOKYITHOCTh KJIETOK M MEKKIETOUYHOrO BEIICCTBA, HMEIOIIMX CXOIHOE CTPOCHHE U
BBITTOJIHSIOIIMX OOIYI0 (PYHKIIHIO.

PacTureianHbIe TKAHH

PaznooOpasue pacTeHnit — pe3yNbTaT IITUTEILHONW SBOIOIIH, COTPOBOXKAAIOMICH CS TIEPEX0I0OM
K Ha3eMHBIM YCIIOBUSM cyIiecTBoBanus. Juddepennmposka kietok, GopMupoBaHue TKaHeH.

TxaHu IpocThie U CI0KHBIE (KOMITJIEKCHBIE).

Knaccudukanus TkaHeli 10 OCHOBHOHW BBIMONHSEeMON (yHKIUU. CTPOCHHE W PaCIOIOKCHUE.
Obpaszosamenvhble mkanu (mepucmemul). llepBUUHBIE M BTOPUUYHBIE, BEPXYIIEUHBIE,
OOKOBBIE, BCTABOYHBIE U paHeBbIe. [I0kposHble mKkanu. [lepBUYHBIE © BTOPUYHBIE. DMHIEPMUC,
snubinema, mpodka, Kopka. OcHoeHble mKaHU (napewxumvl). ACCUMUIAIIUOHHAS,
3aracaroias, BOJOHOCHAs, BO3AYyXoHOCcHas. Mexanuueckue (onopuuvle) mxkarnu. Konnenxuma,
CKJIEPEHXUMA, CKiIepenibl. [Iposodsiuue mranu. [1epBUYHbBIC U BTOPHYHBIC; TPEBECHHA (KCUIeMa)
u 1y0 (piosma). Buioerumenvhole (cekpemophuovie] mrxanu. TKaHU HAPY)KHON U BHYTPCHHEH
CEeKpEeIHH.

TKaHM KMBOTHDBIX

OAHOKJIETOUYHbIE U MHOTOKJIETOUHbIE )KUBOTHBIE. J{uddepeHinpoBka KJ1eTOK B MHOTOKJIETOUHOM
opranusme. OOpaszoBanue TKaHeil. OCHOBHbIE TpYIIbl TKAHEH >KUBOTHOTO OpraHu3Ma.
OO6mienpuHsATas KiaccuhUKAIKS )KUBOTHBIX.

Onumenuanvuvie mkanu. TKaHM — TPOU3BOAHBIE IKTOAEPMBI U SHTOAEPMBL. B3auMocBs3b
CTPOEHUSI, pacroyioxkeHust U GpyHKIMA. Paznmuynbie kiiaccupuKauy SMUTETHATBHBIX TKAaHEH: 10
(dbopMe KIIEeTOK, B 3aBUCUMOCTH OT KOJIMYECTBA CIIOEB, MO CTETIEHH OPOTOBEHMSI, 10 CBOICTBAM U
pacnonioxeHuto B opranuzmMe. OO1ue CBOMCTBA BCEX Pa3HOBUIHOCTEH AMUTEINAIBHBIX TKaHEH.
[ToKpOBHBIE U KENEZUCTBIC SIMUTEIHH.

Coeounumenvuvle mranu. 'pynma TkKaHeHd Me307epMalibHOTO TpoucxoxacHus. OCHOBHBIC
(GyHKIMH W OCOOEHHOCTH CTpPOEHHUs (pa3BUTOE MEXKKJIETOYHOE BelIecTBO). PasHoBHAHOCTH
COCMHUTENBbHBIX TKAaHEW: pbIXJias BOJOKHUCTAas, IJIOTHAs BOJOKHUCTass (0(OpMIIEHHAs W
HeodOpMIIeHHAsI), KOCTHAs, XPSAIIEBasi, TKAHU CO CHEIUATbHBIMH CBOMCTBAMHU (PETUKYJISIpHAS,
MUTMEHTHAs, KU POBasi, KPOBb U TUMPa).

Mbvuueunvlie mxkanu. I'pynna TkaHelt Me301€pMalIbHOT O TpoucxoxkaeHusl. OCHOBHBIE CBOWCTBA —
BO30YyIMMOCTh M COKPAaTUMOCTh. TpW BHJIa MBIIICUYHBIX TKAHEH: TJaJKash MbIIICYHAs TKaHb,
MOMEpPEeYHO-TIoIocaTasl  CKeleTHash MbIIIeuHas TKaHb, [ONEpeYHO-MojocaTasi cepjaeyHas
MBIIIIEYHAS TKAHb.

Hepsnas mxanb. OCHOBHasi TKaHb LEHTPAJbHOW U nepudepudyeckoidl HEPBHOW CHCTEMBI.
DKTOZepMalIbHOE MPOUCXOXKIEHHE HEpBHOW TkKaHUM. OCHOBHBIE CBOWCTBA: BO30YyAMMOCTb U
MPOBOJMMOCTS. JIBa THIA KJIETOK, 00Pa3yIOUMX HEPBHYIO TKaHb: HEUPOHBI U BCIIOMOTaTEIbHbIE
HelipornuanbHbIC KiIeTKH. OCOOEHHOCTH CTPOCHUS HEPBHBIX KIeToK. Knaccudukanus HelpoHOB:
1o GYHKIHAM; TI0 (PU3HOIOTUYECKUM MPOSIBICHUSM; 110 popMe U pa3Mepam; 0 YHCITy OTPOCTKOB.
Heiipornus: acTpcimThl, OJUT0€HIPOUUTHI. SMEHIUMOUN T, MUKPOTIMAThHBIE KIETKH.

Pa3znen 3. Opransbi (84)



Opran — o0ocoOneHHasi 4YacTh OpraHu3Ma, UMEIoIIas ompeaeneHHylo ¢GopMy, CTpOEHHUE,
pacronoKeHHe U BbIMOIHSIONIAs ONPEEICHHYIO (DYHKIIHIO.

Opransl pacTenuit

[TocTenenHoe pacusieHEHHE Tejla PACTEHUH Ha OpraHbl, MPOUCXOJISIIEE B IMPOLECCE PA3BUTUSA
pacTuTeNbHOr 0 MUpa. BereraTuBHbIE U T€HEpAaTUBHbBIE OPraHbl. AHAJIOTMYHbBIE U TOMOJIOTMUHbIE
opranbl. O0IIMe CBOICTBA OPraHOB PACTEHHI.

Kopenwv. Knaccudukanusi KopHel: 10 TPOUCXOXKIACHUIO (TJIaBHBIN, TPUAATOYHBIE, OOKOBBIE), 11O
pacronoxenuo B cyoctpate. KopHeBble cucTeMbl: cTepskHeBast U MoukoBaTas. OyHKIIMN KOPHS
U ero dacrei. Mopdosornueckoe CTpOSHHE KOPHS: TONEPEYHbIH M MPOJOIBHBIA CpPE3HI.
[IepBruHOE M BTOPUYHOE CTPOCHUE KOPHS. BUIOM3MEHEHUST KOPHEN.

Ilobec — ctebenb ¢ pacroyIOKEHHBIMU HA HEM JIUCThIMU U Moukamu. CTpoeHue, BETBIICHUE,
Metamopdo3bl (HaJ3eMHbIE U TMOA3eMHbIe Mmoderu). [louka (3a4aTo4yHBI TOOEr): CTPOEHHE,
pacnionoxenue, knaccupuxauus. Cmebens: crpoenue, poct. DyHkuuu crebis. AHaTOMHUECKOE
CTpOoeHHue CTeOJIsA: MepBUYHOE U BTOpHUYHOE. Jlucm OokoBoW opraH modera. OyHKIHUH JHCTA.
Buemnee crTpoeHue JmcTa: JAMCTOBAas IJIACTUHKA, YEPELIOK, OCHOBAaHHWE, MPUJIMCTHUKH.
PaznooOpasue muctbeB. Jluctopacnonoxkenue. JKUIKOBaHHE JIUCTA: CETYATOE, MapauiesibHOE,
nyrosoe. Knerounoe crpoenue nucra. BunonaMeHeHus IucTbeB.

I[semox. Bugon3mMeHeHHbIi YKOpOUYCHHBIN 1mo0er. @YHKIIMU U CTpOSHHUE IIBeTKa. BUIbI IIBETKOB.
CouBeTusi: MPOCThIE U CIOXKHBIE.

IInoo. Ilpoucxoxnenue, ¢pyHkuuu. [lnoaer nmpocteie u cnoxuble (cOopHble). Knaccuduxamnus
IJIO/I0B: 110 XapaKTepy OKOJIOMJIOAHUKA (CyXUe U COUHBIE); 10 KOJIMUECTBY CEMSH (0JHOCEMSHHBIE
Y MHOTOCEMSTHHBIE); TT0 XapaKTepy BCKPbIBaHHMS (PaCKPBIBAIOIINECS M HEPaCKPHIBAIOIINECS).

Cems. Crnienuanu3upoOBaHHbIA OpPraH, BOZHUKIIUN Y CEMEHHBIX PACTEHUN B MPOIECCE IBOJIIOIUU.
CrtpoeHue ceMeHM: CeMEHHasi KOXKypa, 3apoblil, sHA0crepM. CpaBHEHHE CEMSIH OHO0IbHBIX U
JIBYJIOJIbHBIX PACTCHUM.

OpFaHbI KUBOTHBIX

I'pynmna opraHoB, CBI3aHHBIX JPYT C JPYTOM aHATOMUYECKH, UMEIOIMX OOIIMH IUIaH CTPOEHUS U
BBIIIOJHSIONIUX OIPENEICHHYI0 (U3UOJIOTHYECKYI0 (PYHKLUHIO — @husuonozuveckas cucmema
opzeanog. CHCTeMbI OPraHOB B )KMBOTHOM OpPraHU3Me Ha IpUMepe MIIEKONUTaoMuX. BHyTpeHHue
OpraHbl: OpraHbl MUIEBAPUTEIIbHOM, AbIXaTEIbHOM, BBIIEIUTEIbHON U T0I0BON cucTeM. I pynHas
U OproIIHas MOJIOCTH.

Ilokpoenas cucmema. Koxa u cnuzucTbie 000JI0YKH.

Onopno-osucamenvras cucmema. CKeNeT U CKEJICTHBIC MBIIIIIHI.
Kpoeenocnas (cepoeuno-cocyoucmas) cucmema. CepJie v COCybl.
Jlumg@amuueckas cucmema. JlumdpaTuueckue cocy bl ¥ JIUM(PaTHIECKUE Y3IIbL.

Hvixamenvhas cucmema. Bo3qyXoHOCHBIE TyTH (HOCOBAsI MMOJIOCTh, HOCOTJIOTKA, TOPTaHb, Tpaxes,
OpOHXU, OPOHXHOJBI) U JIETKHE.

Huu;e@apumeﬂbHaﬂ cucmema. XCHY]IO‘IHO'KHIHC‘IHBIﬁ TPaKT U NUIICBAPUTCIIBHBIC XKCIIC3bI,
COCIMHCHHBIC C HUM CaMOCTOATCIbHBIMU ITOTOKaMU (HG‘-IGHL U MOIKEITyJ0Y Hasd )KCJICSB.).



Buvioerumenvuas cucmema. Iloaku, MOYETOUHUKH, MOYEBOU My3bIPh, MOYEH CITY CKATEIIbHbI
KaHaJL

ITlonosas cucmema. My)KCKI/IC M )KCHCKHUC JKCJIC3bI U ITIOJIOBBIC OPraHbl.

Hepsnas cucmema. llentpanbHas (TOJIOBHOM M CHMHHOW MO3r) U mnepudepuyeckas HepBHas
CHCTEMA.

Onooxpunnas cucmema. YKenessl BHyTpeHHEH cekpennu. JKene3bl CMENIAaHHOW CEKperuu
(momxenyouHas *kejes3a U MojoBble skeesbl). JKenes3pl BHENIHEH ceKpeliu (I0TOBbIE, CIIOHHBIE,
MJICYHBIE).

Paznen 4. Opranu3m kak equHoe nesioe (14)

Opzanuzm evicuiux pacmenuu. 1leTOCTHBIA OpraHv3M BBICHIMX PACTE€HHUH - COBOKYIHOCTb
TECHO HMHTETPUPOBAHHBIX MEXIy €000 opraHoB. JKusHeHHble (OPMBI pacTEeHMi: IEpeBo,
KyCTapHUKH, KyCTapHUYKH U TpaBbl. ONHONETHHUE, IBYJIETHUE, MHOT OJIETHHE.

Opeanusm scueommubix. BzanmoeiicTBie BceX OpraHoB U CHCTEM — OOecleueHUe IIeIIOCTHOCTH
oprann3ma. DopMHpOBaHHE B MPOILECCE KXUZHEACATCIHHOCTH (YHKIIMOHATBHBIX CHCTEM —
BPEMCHHBIX O0BEIMHCHUN IISHTPAIBHONH HEPBHOW CHCTEMBI C OpraHaMU M CUCTEMaMH OPTaHOB,
HANpaBJICHHBIX Ha JOCTHXKEHHME ONpPEACIICHHBIX pe3ynbTaToB. [omeocras, ero poip B
NOJ/ICP)KAaHUKM  I[EIOCTHOCTH ~ OpraHu3ma. EjuHas  HeWpo-ryMopasbHas  peryJsius
(U3HOIOrHYECKUX (DYHKIIHIA.

Pasnen S. dKuznenesiteibHOCTH opranusma (16 1)

Onopa u 1BHKeHUE
3HavyeHHE OMOPHBIX CUCTEM B KU3HH OPraHU3MOB.
Pacmenus. OnopHeie cucTeMbl pacTeHUM. J[BUraTenbHbIE peaKIUU PACTCHU M.
Kusommuvie. OnopHBIE CHUCTEMbl KUBOTHBIX. HapyXHbli M BHyTpeHHUM ckeneTr. OmnopHO-
JBUTATENbHAs CHCTEMa IO3BOHOYHBIX. J[BMJKEHHE — BaKHEHIas OCOOEHHOCTh >KMBOTHBIX
OpraHvu3MoB. 3HaU€HUE JABUTaTEIbHON aKTUBHOCTH. MeXaHU3Mbl, 00eClednBalOIIne IBIKEHUE
YKHBBIX OPraHU3MOB. /[BUKEHNE OAHOKJIETOYHBIX 1 MHOT OKJIETOUHBIX OPraHU3MOB.

JAbixanue

3HaveHue apixanus. Poib kucmopoaa B pacuierICeHMH OPraHUYEeCKUX BEIECTB U OCBOOOXKICHUH
sHepruu. Tunsl apixanus. KietouHoe npixaHue.

Pacmenua. Jlpixanue pacreHuil. Ponp ycThull M yedueBUYEK B JbIXaHUM pacTeHud. CTpoeHue u
paboTa ycThHUHOrO anmnapata. J[pIxaHue KopHs.

Kusommuvie. Jlpixanue >KUBOTHBIX. Opra"bl JbIXaHUS >KUBOTHBIX oOpraHu3MoB. KoxHoe u
JIETOYHOE JILIXaHHUE.

[lemoncmpayus ONBITOB, WIIMIOCTPUPYIOLIUX AbIXaHUE IPOPACTAIOIINX CEMSH, IBIXaHUE KOPHEH,
OoOHapy>XeHHUe YTIIEKUCIIOro ra3a B BBABIXaEMOM BO3/IyXe.



Tpancnopr BewecTs
IlepeHoc BelecTB B OpraHU3Me, €ro 3HaueHHUE.

Pacmenus. IlepenBuxenune Beuects B pacTteHuu. OCOOEHHOCTH CTPOEHMSI OpraHOB PAacTEHUM,
o0ecreynBarONIMX NepeHoc BemecTB. [lorionienne KOpHAMHU BOJIBI 1 MHUHEPAJIBbHBIX BEIICCTB.
BeprukanbHoe nepemenieHne BoAbl 1 MUHEPAIbHBIX COJIEN IO KOPHIO U cTe00. BepTukanbHbIif
TPaHCIIOPT OPraHUYECKUX BelIeCTB. llepenBrkeHne MUTATENBHBIX BEIIECTB B FOPU30HTAIBHOM
IJIOCKOCTH.

Kusomnwvie. OcoOOEHHOCTH NEpeHOoca BELIECTB B OpPraHU3ME >KUBOTHBIX. POJIb MapeHXHMBbl U
MIEPBUYHON IOJIOCTU Tejla B TPAHCIIOPTE BELIECTB Y OPraHM3MOB, HE UMEIOLIMX KPOBEHOCHOMU
cucteMbl. KpoBeHocHas cucrema: crpoenre u pyHkiuu. Jlumpatuueckas cucrema. I'emonumda,
KpOBb, IUM(}a: COCTaB U 3HAUECHUE.

IIuTanue U MUIIEeBaApPeHHE
[Iutanue kak mpouecc NOoNIy4eHUs: OpraHu3MaMu BELECTB U SHEPTUU.

Pacmenus. Ocobennocty nutanus pacreHuil. Ilousennoe nuranue. Poib KOpHS B MOYBEHHOM
nutanun. Boznymuoe nuranue (porocuntes). 3nauenue Gporocunresa. 3HaueHue xyiopodusiia B
HOTJIOLEHUU COJIHEYHOM SHEPruu.

Kueommnvie. OCOOCHHOCTH TNHUTAaHUSA JKUBOTHBIX. TpaBOSIHBIE W IJIOTOSAHBIE >KUBOTHBIE.
XUIIHUKN, CHMOMOHTBI, Tapa3UTHI.

[MumeBapenne W ero 3Ha4YeHHWE KaK IMOATOTOBUTEIbHOrO 3Tama oOMeHa BemiecTB. Pounb
MUIIEBAPUTENBHBIX (EPMEHTOB B IepeBapuBaHuy nMUiK. OCHOBHbIE (DYHKIIMU MUIIEBAPUTEIBbHOM
cucteMbl. OCOOEHHOCTH CTPOEHUS MUILEBAPUTENIBLHBIX CUCTEM KUBOTHBIX.

Brnigeaenne

Belnenenne kak MpoLEcC BBIBEACHUS U3 OPraHM3Ma KOHEYHBIX U IIPOMEKYTOYHBIX IIPOJYKTOB
MeTaboIM3Ma, YYKEPOTHBIX M M30BITOYHBIX BENIECTB. 3HAYCHHE IPOIECCa BBLACICHUS I
obecrieuyeHusl ONTHUMAaJbHOIO COCTaBa BHYTPEHHEHM Cpelnbl OpraHu3Ma M €ro HOpMajbHOMN
KU3HEIEATEIbHOCTH.

Pacmenus. Beinenenue y pactenuii. Pois ycThHUIl ¥ THAATON (BOJSHBIX YCTHUIL) B BHIBEECHUU U3
OpraHu3Ma pPAaCTeHHH YTJEKUCIOro Ta3a, M30bITKAa BOJABI M MHUHEPAIBHBIX COJEH. 3HAaueHUE
JUCTONAaia B KU3HU PACTEHUH.

Kusommnuie. BBI)IGJ'ICHI/IC Y )KMBOTHBIX. OCHOBHEBIE THIIBI BBIACIIUTCIBbHBIX CUCTEM. Poimn JICTKHUX,
KECIIYAOYHO-KUIICYHOI'O TpaKTa, KOXH, CIIU3UCTBIX 000JI0YEK B OCYIICCTBJICHUU (bYHKIII/II/I
BBIACJIICHUSA.

OO0OMeH BelecTB M YHEPIruU
CyH_IHOCTb ¥ 3HaueHue oOMeHa BCHICCTB M SHCPIrUM KaK OAHOIO U3 HaI/I6OJIee CYHICCTBCHHBIX
CBOMCTB KHUBOTIO. ACCI/IMI/IJISII_II/I}I n JUCCUMUIIALIUA KakKk [Ba B3aNMOCBA3aHHBIX u

PasSHOHAIIPABJICHHLBIX IIPOLECCa, COCTABJIAIOIIUX oOMeH BCIICCTB U DOHCPIUM.

Pacmenus. OGMeH BelIeCTB y paCTUTEIbHBIX OPIraHU3MOB.



JKusommuwie. OOMEH BEIIECTB Y )KMBOTHBIX OPraHU3MOB.
Pa3smHo:xeHune
buonornueckoe 3HaueHne pa3MHOKEHUs. BUIbI pa3MHOXKEHHUS .

Pacmenus. becrionoe pa3MHOXKEHUE paCTEHUI: CIIOPOOOpa30BaHNUE; BETETATHBHOE Pa3MHOKEHUE.
[TonmoBoe pa3sMHOKEHNE HU3IIUX PACTECHHI: 00pa3oBaHNE TaMeT; KOHBIOTAIIHS.

ITonoBoe pa3MHOXKEHHE BBICIIMX CIHOPOBBIX M CEMEHHBIX PACTEHUH. 3aBUCUMOCTbH I10JIOBOIO
Pa3MHOXEHUSI CIIOPOBBIX PACTCHMM OT HaIW4us BOAbI. Pa3MHOXEHHE NOKPBITOCEMEHHBIX
pacteHuii. L[BeTok kak opraH mojgoBoro pasMHo)keHus. OnblIeHHE, TBOMHOE OIIOIOTBOPEHHE.
OO0pa3oBaHue ceMsH U IUIO/I0B.

Kueommnvie. becnionoe pa3MHOXKEHHE S>KUBOTHBIX: JI€JIEHHE, IIOYKOBAaHME, (parMeHTalus.
Oco0EHHOCTH T0JI0BOT0 Pa3MHOXKEHHUS KUBOTHBIX. JIByrosbie u repMadpoOaUTHBIE OpraHU3MBI.
Oprassl pa3MHOxeHus. [lonossie kiaeTku. ONa0g0TBOPEHHE HAPY>KHOE U BHYTPEHHEE.

Poct u pazBuTHE
OHTOreHes3, njim UHAUBUIyaJIbHOE Pa3BUTHE.

Pacmenua. PactipocTpaHeHue IIJI0I0B U CEMSIH. Y CJIOBUS MpopacTaHus cemsH. [lutanue u pocr
IpopocTKOB. OpUEHTUPOBAHHBIN POCT.

Kueommnvie. DMOpHOHANBHBIA M MOCTAIMOPHOHABHBIN NEPUOJIbI UHIUBUYaJIbHOIO Pa3BUTHS.
PazButne 3apogsimia (Ha mpuMepe JaHuerHuka). [lpsmoit u  HempsMoil  TUIBI
MOCTAMOPUOHAJILHOTO  pa3BUTHA. SlillleknagHoe W BHYTpUYTpOOHOE MpsIMOEe pa3BUTHE.
HeornpenenenHslii u onpeneaeHHblil TUIIBI pOCTa.

Pel"y.]'lﬂ].ll/lﬂ MpoHEeCCOB KU3HEACATECILHOCTH

CBs3p OpraHm3MoB C BHemmHeW cpenoil. I[lommepikanume romeocraza W TPHUCIIOCOOJIEHHE K
W3MEHEHUSIM OKPYKAIOIIEH CPEebl.

Pacmenusa. PocToBble BEeIECTBA PACTCHUIA.

JKusommnvle. Pa3apaxuMocTh Kak CHOCOOHOCTh OpPraHM3MOB OTBEeYaTh Ha BO3JCHCTBHSA
oKpyxaromieit cpeapl. HepBHas cucTema, OCOOCHHOCTH CTPOCHUS W (DYHKI[MOHUPOBAHHSL.
OCHOBHBIE THUIIBI HEPBHBIX cucTeM. Pediekc Kak OTBETHAsI peakivs OpraHu3Ma Ha BO3JCHCTBHE
13 BHEIIHEH CPEJIbl, OCYIIECTBIISIEMast C TTIOMOIIbIO HEPBHOM CUCTEMBI. be3yClIOBHBIC H YCIIOBHBIC
pednexcol. UTHCTHHKTEIL.

DHJIOKpHHHAs (TyMOpaJibHasi) CUCTEMA, €€ POJIb B PETYJISIIHHU MPOILIECCOB KU3HEACATEIHHOCTH .
JKene3pl BHyTpEHHEN CEKpELUU.

Ili1anupyemble pe3yJibTaThbl
Yyammecs TOJKHBI 3HATh:
* XUMHYECKHI COCTaB KJICTOK;
* 0COOCHHOCTH CTPOCHUS MPOKAPUOTHUECKON U DYKAPUOTHUECKOU KIIETOK;
* CXOJICTBO W PA3JIUYHS CTPOSHUS KJIETOK paCTEHUH, TPHOOB U )KUBOTHBIX;
* 0COOCHHOCTH HEKJIETOUHBIX (DOPM KHU3HU;



* CTPOEHHE, MIPOUCXOXKACHUE HYHKIIUU PACTUTEIBHBIX TKaHeH;

* CTPOCHUE, TPOUCXOXKICHHE, PYHKIINH KUBOTHBIX TKAHEH;

* BHCIIIHEE U BHYTPEHHEE CTPOCHUE, BUIOU3MCHEHUS, (QYHKIIMOHUPOBAHHUE BET€TATUBHBIX
Y TCHEPATUBHBIX OPraHOB PACTCHUN;

* CTPOCHHE U 0COOCHHOCTH (DYHKIIMOHUPOBAHUE (PU3HOJIOTHUESCKHX CHCTEM OPraHOB
’KUBOTHBIX (Ha IPUMEPE MJICKOMTU TAIOIIIHX );

* OCHOBHBIE MTPOIIECCHI KU3HEIEATEIIbHOCTH PACTUTEIHHBIX U JKUBOTHBIX OPTaHU3MOB;

* 0COOCHHOCTH PErYJISIIUH MPOIECCOB KU3HEIEATSITHHOCTH Y PACTCHUH M dKUBOTHBIX.

VYyamuecs TOKHBI YMETh:
* CPaBHUBATH Pa3JIMYHbIC OMOJOTHYeCKHe O0BEKTHI (KJIETKH, TKAHU, CHCTEMbI OPraHOB,
OpPraHu3Mbl) U MPOLIECCHI, AEIaTh BHIBOJbI HA OCHOBE CPAaBHEHUS;
* paclio3HaBaTh U OMUCHIBATh OCHOBHBIE YaCTU M OPraHOW/bI KJIETOK Ha TaOJInIax,
OpraHbl U CHCTEMBI OpraHOB KUBOTHBIX Ha MyJIsDKaX, Mpernaparax u Tadiunax:
* CXEMAaTUYHO U300paXkaTh CTPOEHUE OPTraHOB M CUCTEM OpPraHOB;
* U3y4yaTh OMOJOrHYeCcKre 00BEKTHI U MPOLECChI, IPOBOIUTH Ja00paTOPHbIE
HaOJII0/IEHNs], CTAaBUTh OMOJIOTMUYECKU € IKCIIEPUMEHThI, OMMCHIBATh U OOBACHSTH
pE3yJIbTaThl OIBITOB;
* OCYLIECTBJIATh CAMOCTOSITENIbHBINA OMCK OMOJIOrMUecKOi HH(POpPMAaLIUY B CIOBapsX,
CIpaBOYHMKAX, HAYYHOU M HAyYHO-MIOMYJIAPHOI JIuTepatype, cetu MHTepHeT;
* COCTABJIATh KpaTKue pedepaTsl U COOOIIEHHS 110 HHTEPECYIOLUM TEMaM,
IPEe/ICTaBIATh B AyAUTOPHU

TemaTnueckoe mianuposanue (10 kiacc)

Pa3nesn nporpammsl Bcero yacosn
Beenenue lu
Paznen 1. Knetka 29
Paznen 2. Tkanu S4
Paznen 3. Opransl 8u

Paznen 4. Opranusm Kak eIMHOE 1IeJI0e 14
Paznen 5. )KuzHenestenbHOCTh OpraHu3Ma 174
3akinoueHue 1a



