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I1naHupyemMble IpeiMeTHbIE pe3y/IbTaThl 0CBOEHHUS 3JIEKTHBHOI0 Kypca:

Yuamuecs A0/DKHBI 3HATh:

* XWUMUUECKUH COCTaB K/IeTOK;

0COOEHHOCTH CTPOEHHs MPOKAPUOTUUECKOUW U -3yKapH OTHUeCKOU KIIeTOK;
* CXO/ICTBO W Pa3/inuus CTPOEHUS K/IeTOK pacTeHUH, rprO0OB, )KUBOTHBIX:

* 0CO0EHHOCTH HEK/IeTOUHBIX (hOPM JKU3HU;

* CTpOeHUe, MPOUCXOXKJeHUe, PYHKIIMU PAaCTUTE/IbHbIX TKaHeu;

* CTpOeHUe, MPOUCXOXKeHNe, PYHKLIMU XKUBOTHBIX TKaHEMH;

¢ BHE€IIHEe U BHYTpEHHEee CTPOEHUE, BUAOU3MEHEHUS, (IJYHKL[I/IOHI/IPOBBHI/IE BereTaTUBHBIX
N reHEPpATUBHBIX OPIdHOB PACTEHUH,

¢ CTpO€HHE 1 0CO0EHHOCTH (bYHKU"I/IOHI/IpOBaHI/IH Q)HBHOHOFHHECKI/IX CHUCTeM OpPraHoB
JKUBOTHBIX (Ha IrmpuMepe MJ'[eKOl'II/ITaI-OH_[I/IX);

* OCHOBHbIE TIPOL[eCChI )KU3HEeIesITeTbHOCTU PACTUTE/IbHBIX M XKUBOTHBIX OPraHW3MOB;
* 0C0OEHHOCTHU peryJIsLUU MPOIeCCOB XKU3HEeIeATe/TbHOCTH Y PACTEHUM U KUBOTHBIX.
Yuanuecs J0O/DKHbI YMeThb:

* CpaBHHMBaTh pa3/inuHble OUoorMYeckre 00beKThl (KIeTKH, TKaHU, OPTaHbl, CUCTEMBI
OpraHoB, OPraHW3Mbl) U MPOLIECCHI, [ie/1aTh BEIBO/bI HA OCHOBE CPABHEHUS;

* pacro3HaBaTh U ONKChIBATh OCHOBHbIE YAaCTU U OPraHOU/bI K/IeTOK Ha Tabauiax,
opraHbl IJBeTKOBBIX PaCTeHUI Ha >KUBBIX 00beKTaxX U Tab/nilaxX, OpraHbl U CUCTEeMbI
OpraHOB >KMBOTHBIX Ha MYJIsKax, rperapaTax v Tabauiiax;

* CXeMaTHYHO M300paXkaTh CTPOeHHEe OPTaHOB M CUCTeM OpPTaHOB;

* u3yuaTh 6uosiorUecKre 0ObeKThI U TTPOLeCChI, POBOAUTD JlabopaTopHBIe Hab/IIOIeHuS,
CTaBUThH OMOMOTMUeCKHe SKCTIePUMEeHThI, OTIMChIBATh U OOBSICHATH Pe3y/IbTaThl OTBITOB,;

¢ OCyeCTBJIATH CaMOCIOHTEHbeIﬁ ITONCK 6HO£IOFH‘—I€CKOI>1 I/IHq)OpMaL[I/II/I B CJIOBAPSX,
CITDAaBOYHHKAX, HAYYHOU U HAYUYHO-ITIOITYJ/IAPDHOU JIUTEPATYPE, CETU I/IHTepHeT;

* COCTaB/ATH KpaTKue pedepathbl U COODI[eHNs 110 UHTepe CYIOLUM TeMaM, Npe/iCTaB/IsTh
WX ayJIATOPUM.

CojeprxaHue 3/1IeKTUBHOTO Kypca ¢ YKa3aHueM (Gopm opraHu3aniu yue0HbIX
3aHATHI, OCHOBHBIX BH/IOB YUeOHOH iesATe/TbHOCTH.

DeKTUBHBIN KypC paccuuTaHa Ha 34 yaca, 1 yac B HeJie/o.



B cooTBeTCTBUM C KOHILeMNLyeill Mo/iepHM3aLMK IIKOJBHOTO 00pa30oBaHUsl 3/1eKTUBHbIE
KYPChI SIBJISIFOTCST 00s13aTe/IbHBIM KOMIIOHEHTOM IIKOJBHOTO 00yueHusl. DeKTUBHBIN KypC
«KuBoli opraHu3m» TipefHa3HaueH As ywamuxcs 11 krmacca.  Pabouasi mporpamma
3JIEKTUBHOTO Kypca «JKMBOU OpraHu3M» COCTaB/IeHa Ha OCHOBE IIPOrpPamMMbl 3/IEKTUBHOTO
Kypca «Kuou opranusm» B.W. Cusornasoa u N.b. AradoHoBa, mpejcTaB/ieHHbIX B
«IIporpamme 371eKTUBHBIX KypcoB. bruonorus. 10-11 kaccsl.

Kypc «KuBoi opraHv3m» MO3BO/SIET He TOMBKO PACLIMPUTh M CHCTEMAaTHU3UPOBAaTh
3HaHUSl yYallluxcsi O ’KUBOM OpraHu3Me KakK OTKDBLITOM OHO/IOrMueckoil cucreme, HO U
peasM30BaTh KOMIUIEKCHBIM IOAXOJ IIPU H3Y4YeHUM >KMBBIX OpraHW3MOB Ha pa3HbIX
YPOBHAX UX oOpraHu3zaiuu. PopMHUpOBaHWe TIpPe/CTaB/JeHUA O LEeJOCTHOCTHA >KUBBIX
OpraHM3MOB M 0COOEHHOCTSIX UX (YHKIMOHHDOBAHUS OCHOBBLIBAETCS Ha 3HAHUSX,
TI0/yUYeHHBIX yu-Csi IPU u3yueHuu buonoruu B 6-10 kmaccax.

[IperojjaBaHre  571€KTUBHOTO Kypca IIpejriojiaraeT MCIOJb30BaHUE  Pa3/IMUHBIX
COBpPEMEHHBIX TeJjarornyeCKUx MeTO/[0B U TMPHEMOB: JIeKITMOHHO-CEMUHAPCKON CHCTeMbl
3aHITUM, KOH(epeHLIUH, JUCKYCCHl, quciyToB U T.[1. [IpruMeHeHUe pa3HOOOpa3HbIX (HopM
yueOHO-T103HaBaTebHOM JlesITe/TbHOCTU TI03BOJISIeT peau30BbiBaTh MHWBUAYaTbHBIA U
b depeHIIMPOBaHHBIN TIOAXO0, K 00yUueHHrO.

Pa3HooOpa3ue /ab0paTOPHBIX M TIPAKTUYECKUX paboT mMpe/riosaraeT BapUaTHBHOCTD
BbIOOpa KOHKDETHBIX TeM paboT u (opM HX TIPOBEEHUS C YYeTOM MaTepHa/IbHOrO
obecmieueHust KabnHeTa, ¥ pe3epBa BpeMeHH.

M3yueHre MaTepuasa JAHHOTO Kypca CIIOCOOCTByeT IjesieHaripaB/eHHOW T[10/ITOTOBKe
IIIKOJIbHUKOB K eJMHOMY T'OCYyZIapCTBEHHOMY 3K3aMeHy U Aa/bHeHIIeMy TOCTYIUIEHHIO B
BbICIIIVE yueOHbIe 3aBe/ieHHs OH0IOTUUeCKOT0 U MeJUI[UHCKOTO TTPOQUIIS.

Lenb Kypca

dopMHpOBaHMe y YyualluXCsd HAyYHOrO TIpe/CTaB/ieHHWs O JKMBBIX OpraHM3Max Kak
OTKPBITHIX OHoIOrnteCKrx cucTeMax, 00/1ajarol[uX 0OIIMMY MPUHLMIIAMU OpPraHu3alyy U
)KU3HeleATe/IbHOCTH.

3azjaur Kypca

1.¥YrnybuTe ¥ pacMpuTh 3HaHUSI O K/IeTOUHOM, TKAaHEBOM U CUCTEMHO-OPTaHHOM
YPOBHSIX OpraHy3aliy )KHBOU MaTepUM.

2.CdopMHpoBaTh MOHMMaHKEe OCHOBHBIX MPOLIECCOB XKU3HE/|eATeTbHOCTU PACTUTE/IbHBIX
Y )KUBOTHBIX OPraHU3MOB.

3.Pa3BuTh yMeHHs1 aHaIM3MPOBaTh, CPaBHUBATh, 0000IIIaTh. /leflaTh JIOTHYeCKHe BbIBO/IbI
Y YyCTaHaB/KBaTh TPUUYMHHO-C/AEACTBEHHbIE CBS3M HAa OCHOBE U3yueHUs CTPOEHUs U
JKU3HeleATe/IbHOCTH OPraHUu3MOB.

AKTyaNbHOCTBIO M3yUeHHUsl JaHHOTO Kypca SIB/SIeTCs TO, UTO BOIPOCKI Ouosiorun «KuBoi
OpraHu3M» paccMaTpuBarOTCs B 6-7 Kjacce, Korja yuauluecsi He 3HAaKOMbI C
00111e6110/I0TUUECKUMY 3aKOHOMEPHOCTSIMH, OCHOBaMH TeHETHKH, I[UTOJIOTHH, TUCTOJIOTUH,
3BOJIFOLIH, SKOJIOTUM.

HaHHBI KypC pacCuMTaH Ha Yualluxcsl, y)Ke HMEIOLIUX I[pe/CTaB/leHue O >KUBOM
opraHusme, crieljupuKe TNpeJCTaBUTe/ell OCHOBHBIX CHCTeMaTUUeCKUX Trpymm. Kpome
3TOr0, 00s3aTeNbHbl 3HAaHUS Psifia CMEXKHBIX [AUCLUIUVIMH: (U3NUecKoi reorpaduu,
5KOJIOTHH.

Kypc mo3BosisieT yryiybeHHOe M3yueHHe SBOJIIOLIMK OPTaHOB YKMUBOTHBIX, BO3HUKHOBEHHE
CUCTeMaTUYeCcKuX TPy, T.e. U3yueHue 300/I0TMU Ha CTapliieil CTyreHu 00yuyeHuUs..
ONeKTHUBHBIM KypC «KMBOM OpPraHu3M» He TOJIbKO PACLLIMPSieT U CUCTeMaTHU3UpYyeT 3HaHUS



yualmxcs, HO W pacCMaTpuBaeT OCHOBHble o0OIjebuosioruueckie TIOHATUS U

3aKOHOMEPHOCTH Ha TIpUMepe Pa3BUTHS KUBOTHBIX OPraHU3MOB.

[TporpamMma peanu3syeTcs B yCJIOBUSIX Mpoduin3aiyyu 06pa3oBaTe/IbHOM CUCTEMBI.

®opmbI 00yueHuUs:

1) KonekTUBHBIE (JIeKLWsA, Oece/a, IUCKYCCHs,, MO3TOBOM IIITYPM, 00BsICHEHHE U T.I1.);

2) rpymrioBble (06cy>kaeHHe Mpob/ieMbl B TPyMIax, pellieHre 3a/au B apax | T.I1.);

3) vHMBUAYa/bHbIe (MHAWBUAYa/bHAsi KOHCY/IbTALUs], TECTUPOBaHUE U JP).
@dopmbl OpzaHU3AYUU 3aHAMUU 0ONpeodeasoMcsi CMPYKmMypou u coodepicaHuem Kypca:
JIeK1IUU, TIpaKTHUYecKue, paboTa ¢ iuTepaTypoii; paboTa B Ma/biX Tpymnax.

W3yueHne Ka)KJOro pasfe/ia HauyMHaeTCss C JIeKLWW, KOTOpas COIPOBOXKAAEeTCs
JIeMOHCTpaler Har/sifHbIX MaTepyajioB. B KOHLe pa3jena CHauvaja WHAWMBUAYaTbHO
BBITIO/THAIFOTCSL TeCThI, aHA/IOrMYHble yacth A. 3agaHusd yactu B u C mo u3yuyeHHOU Teme
BBLITIOJTHSIOTCSL B Tlapax WM B TPYyINax, 3aTeM, HAeT KOJIJIeKTMBHOe oOcyxzaeHue. 1o
pe3y/ibTaTaM BbITIOJHEHUS] Pa3/MUHbIX BapruaHTOB KMMoOB npoBoAATCS WHAWBHYaTbHbIE
KOHCYJIbTaLUHU.

OcHOBHbIEe Cpe/iCTBa 00yUeHH:

1) anekTpoHHBIE yueOHbBIE TTOCOOUS;

2) TeOpeTUYeCKUe MaTepHuasbl B 3/IEKTDOHHOM U Me4aTHOM (hopmare;

3) mpe3eHTaL1 YPOKOB;

4) BusieoubMbI, aHUMaIuK, Gotorpaduu, Tabnuilbl, CXeMbl B 37IeKTPOHHOM (hopmare;

5) mipeiMeTHbIe Web-CailThl 110 yueOHbIM TeMaM;

6) pa3nuMuHble BapHaHThl KOHTPOJIbHO-M3MepHUTeIbHbIX MaTepuanoB EI'D mo 6uonoruuy;

7) TUTIOBbIe TeCcTOBbIe 3a7aHusi EI'D 110 BceM pa3zenam u TemaM (3asanusi yactu A, B u C);

8) mpyrue HarisiAiHble MaTepuasbl (B/IaKHbIe Tperaparbl, MakeTbl, MOZENU U MYJISKH,
penbedHble TabaUIBI MO OHOJIOTHH; KOJUIEKIIMM HACeKOMbIX, PAaKOBHWH MOJIIFOCKOB,
CeMsH U IUI0/IOB; repOapHble 3K3eMIUIAPhl pacTeHWi, MUKpOIperapaThbl, MO/e/u-
aTryIMKalyy, KOMHaTHbIe pacTeHus U Ap.).

CopepxaHue Kypca
OO6111ee KoJMUECTBO yacoB — 34

BBepenue (1 4)
JKuBoil Opraiu3M Kak OTKpbITasi 0Mo/Iorudeckasi CHCTeMa.
Pazpen 1. Knerka (2 u)

XyMHUUeCcKU cocTaB KieTKu. KjieTka Kak CTpyKTypHO-(YHKLIMOHAIbHasl eIMHULIA BCEro
xuBoro. IlpokapuoTuueckve u IB{S;'KapI/IOTI/IIJECKI/Ig kieTku. CTpoeHWe, CXOJCTBO W
pa3muuusi. PazHooOpa3sue KneTok. KieTku pacteHuid, TpuboB U >KUBOTHBIX. CXOZACTBO U
pa3nuuusi. HekneTouHble pOPMBI )KU3HMU.

JeMOHCTpaLys cXeM U Tab/uLy;
MHoOroobpasue K1eToK;
CTPOEHME 3YKapUOTUYeCKOH KIeTKY;
CTpPOeHHe KUBOTHOM KIIeTKY;
CTPOeHMe PaCTUTeTbHOM KIIeTKY;
CTpPOeHHe ITPOKaPUOTHUECKON KI/IETKH.

Pa3gen 2. Tkanu (5 1)

TkaHb Kak COBOKYIHOCTb K/J€TOK KM MEXK/JIeTOYHOr0 BeleCTBa, MMEKIIUX CXOJHOe
CTpOeHMe 1 BBITIOHSIOMINX 00IIYI0 (PYHKIIUIO.



PactutenbHble TKaHU

Pa3HooOpa3ue pacTeHWM — pe3y/ibTaT AJIUTeNbHON 3BOJIFOLIMH, COIIPOBOXK/AAOIIEHCS
epexoloM K Ha3eMHbIM YCJIOBUSIM CyllecTBoBaHus. [IuddepeHIMpOBKA KJIETOK,
Q)O’PMI/IPOBaHI/Ie TKaHeu.

KaHU MPOCThIE U CJI0XKHEIe (KOMILIEKCHBIE). .

Knaccu@ukaiusi TKaHed 10 OCHOBHOW BbINNOMHSeMOW (¢QyHKUMUA. CTpoeHue U
pacroJsio>KeHue.

OOpa3oBarenbHble TKaHU (MepucTeMbl). [lepBHUHbIE W BTOPHYHBIE, BepXYIIeUHbIe,
OOKOBbIe, BCTaBOUHbBIE 1 PAHEBHLIE.

[TokpoBHbIe TKaHU. [IepBUUHbIE U BTOPUYHBIE. DMUepMUC, dnrbiieMa, mpobKa, KopKa.

OcHOBHbIE TKaHU (MapeHXUMbl). ACCAMWISLIMOHHAs, —3aracarollas, BOJOHOCHas,
BO3/yXOHOCHaSI.

Mexanuueckue (oropHble) TKaHu. KomnyieHxuMa, CKiepeHxXrMa, CK/Ieperbl.

[TpoBogsiye TKaHu. [lepBUYHbIe Y BTOPUUHBIE; AipeBecUHa (Kcuiema) U j1yo (¢iosama).

BbigenuTenbHble (CeKpeTOpHbIe] TKaHU. TKaHU HapY>KHOW Y BHYTPEeHHeM CeKpeLyH.

JIabopaTopHble 1 TIpakTUUecKrie paboThbl

1. CTpoeHrie OCHOBHOM U MPOBOJSIIel TKaHU JIUCTa.
2. CTpoeHue KOXXULIbI JIUCTA.

TKaH" )KUBOTHBLIX

OJHOK/IeTOYHble W MHOTOK/IeTQUHble >KMBOTHBIE. [ludQepeHIMpOBKa K/IE€TOK B
MHOTOK/IeTOYHOM opraHusMe. (OOpa3oBaHve TKaHel. (OCHOBHBbIE TDYITbI TKaHeH
JKUBOTHOTO opraHu3ma. OO1mernpuHsTas Kinaccudukarysi )KUBOTHBIX.

OnuTenvanbHble TKaHW. 1KaHM — TPOU3BOJHBIE 3KTOAEPMbl U  SHTOJEPMBI.
B3auMOCBsA3b CTpOeHMsi, pacrosiokeHus | (QyHKUuA. PasmuuHble KiaccupuKaliyuu
SMUTEMA/IbHBIX TKaHel: Mo ¢opMe K/eTOK, B 3aBUCMMOCTU OT KOJMUEeCTBa CJIOEB, MO
CTelleHU OPOTOBEHUs], TI0 CBOWCTBAM W PACIIO/IOKeHWIO B opraHu3me. OOliue CBOWCTBa
BCeX Pa3sHOBU/IHOCTeN SMUTeIHaIbHbIX TKaHel. [IOKpOBHBIe U JKe/le3UCTble SITUTe/TUH.

CoenuHuTe/IbHble TKaHW. ['pynma TKaHel Me30[epMa/lbHOr0  MPOUCXOXKIEHUS.
OcHOBHble (YHKLIMM U OCOOEHHOCTU CTpOeHMs (pa3BUTOe MEeKK/IeTOYHOe BelleCTBO).
Pa3HOBUIHOCTH COeAWMHUTEbHBIX TKAHEM: pbIXjasi BOJIOKHUCTasl, MJIOTHasi BOJIOKHUCTAs
(opopmieHHass u Heo(OpMIIeHHas), KOCTHas, XpslleBas, TKaHU CO CIelUaabHbIMU
CBOMCTBaMU (pPeTUKYJIIpHasi, TUTMEeHTHasi, >)KUpOBasi, KpOBb U umda).

Meiieunble TKaHu. ['pyrina TKaHed Me307epMasibHOro MNPOUCXoxAeHuss. OCHOBHbIe
CBOMCTBAa — BO30YAMMOCTh M COKPAaTMMOCTb. DU BH/Ia MBbIIIEYHBIX TKaHeM: TJafkas
MbIIlIeYyHass TKaHb, IIOTI€PeUHO-TIo/I0caTasi CKeJleTHas MblllleyHass TKaHb, TIOTepeYHOo-
roJsiocaTasi cep/ieuHasi MblllleuHast TKaHb. . . 3

HepBHas TkaHb. OCHOBHasl TKaHb L|eHTPa/bHOW U NepuepuyecKoil HepBHOW CUCTEMBI.
OKTo/lepMasibHOe NIPOMCXOXKeHNe HePBHOW TKaHW. OCHOBHBIe CBOMCTBa: BO30yJUMOCTb U
TIPOBO/ITUMOCTb. L[gau TUTA K/IeTOK, 0O0pa3yloluX HepPBHYI TKaHb: HEUPOHBI W
BCIIOMOraTe/IbHble HeHpOr/anbHbIC KIeTKH. OCODeHHOCTH CTpOeHWsI HepBHBIX KJ/IeTOK.
Knaccudukarysi HeMpOHOB: 10 (PYHKLIUAM; 110 (PU3MOJIOTMUeCKUM NIPOSIB/IEHUsIM; 110 (JopMe
¥ pa3MepaM; IO UWCIy OTPOCTKOB. HeWpor/ius: acTpCILIWThI, OJIUTO/I€HIPOUKNTHI.
3MeHAUMOUUTDI, MUKPOT/TUaTbHbIE KIeTKH.

HNemoHcTpalyst 06pa3siioB MUTeNabLHON U COeTUHUTEIbHON TKaHU MO, MUKPOCKOTIOM.

Pa3zgen 3. Opransi (8u)

Opran — 060cobJ/ieHHast YaCTh OpraHu3Ma, UMetolijasi orpefiesieHHYI0 GopMy, CTpOeHHe,
pacriosioykeHue 1 BBITIOHSIOIIAs OTipe/ie/leHHY0 (QyHKIIHIO.

Opransl pacTeHUM

[TocTeneHHOe pacujsieHeHWe Teja PAaCTeHUM Ha OpraHbl, MPOMCXO/sdlllee B TIpoliecce
pa3BUTHSA PaCTUTEILHOIO Mupa. BereTatvBHbIe U reHepaTUBHbIe OpraHbl. AHA/TIOTHYHbIE U
roMoJioThuuHbIe opraHbl. OOIIre CBOWCTBA OPraHOB PACTeHUH.

Kopenb. Knaccudukaliys KopHeW: IO TIPOMCXOKJeHWI0 (T/1aBHbIM, TPUZATOUHBIE,
OOKOBBIE), IO paclo/oKeHUI0 B cybOcTpaTe. KopHeBble CUCTeMBI: CTep)KHeBas W
MoukoBaTasd., @DYHKLMM KOPDHA U ero uacrted. Mopdosornueckoe CTpoeHHe KOPHS:
TIOTNIepeyHblid U TPOJO/IBHBIA cpe3bl. IlepBuuHOe M BTOpPUYHOE CTPOEHHE KODHS.
BI/IﬁOI/IBMEHEHHH KOPHEH.

ober — crebe/ib C pacCIIONIOKEHHBIMH Ha HEM JIMCTbIMH U TIoukKaMu. CTpoeHue,
BeTB/IeHWe, MeTaMop(do3bl (Haf3eMHble U TofA3eMHble ToOeru). Ilouka (3ayaTOUHBIN



noGer): cTpoeHue, pacnosiokeHue, knaccudukauus. Crebenb: cTpoeHue, pocT. PyHKIMN
cteb/1s1. AHATOMHUUECKOe CTpOeHHe CTeO/Is: ITepBUYHOe 1 BTOpHUYHOe. JINCT OOKOBOM OpraH
nobera. ®yHKIMM J/MCTa. BHellTHee CTpPOeHHE JIMCTA: JIMCTOBAsl IUIACTHHKA, YeperoK,
OCHOBaHHWe, TIPWJIMCTHUKH. Pa3Hoobpa3ue nucTbeB. JIncropacrosoykeHue. YKUIKOBaHMe
JIUCTa: ceTuyaroe, Tapasuie/ibHoe, AyroBoe. KnetouHoe cTpoeHue nucta. BupovusmeHeHUst
JTUCTBEB.

LIBeToK. Buzior3MeHeHHbIM YKOpoUueHHBIN 1ober. DyHKIMY U CTpOeHHWe IBeTKa. Bupl
1BeTKOB. COLIBeTHS: MPOCThIE U C/I0XKHbIE.

ITnox. Tlpoucxoxkienwe, ¢yHkuuu. [InoApl TIpocThle U CJIOXKHBIE (COOpHBIE).
Krnaccudukaliusi TI0/I0OB: 10 XapakTepy OKOJIOTUIOAHMKA (Cyxve U COYHbIe); TIO
KOJIMUeCTBY CeMsiH (OJHOCEMEeHHble W MHOTOCEMEHHbIe); MO XapaKTepy BCKPbIBaHHUS
(packpsIBaroLIieCs: U HePaCKPbIBAKOIIUECS).

Cems. CrieLMa/nM3MpOBaHHbIM OpPraH, BO3HUKIIWM Yy CEMEHHBbIX paCTeHWU B TIpoLiecce
sBomoumu. CTpoeHMe CeMeHM: CeMeHHasi KOKypa, 3apofpiil, sHAocrnepMm. CpaBHeHHe
CeMsH OJJHOZ0JIbHBIX Y ABYZOJIbHBIX PACTEHUH.

JIabopaTopHbIe U TpaKTHUecKre paboThl

3. CTpoeHre KOPHEeBbIX BOJIOCKOB U KOPHEBOTI'O UeXJ/IMKaA.

4. CTpoeHHe CTEP>XKHEBOM Y MOUYKOBATOW KOPHEBBIX CUCTEM.
5. MUKpocKomuecKoe CTpoeHue CTebJis.

6. CTpoeHMe JTyKOBUIIbI, KITyOHS.

7. CTpoeHUe TI0U€eK, PacrioioykeHre UX Ha cTebiie.

8. IIpocTeie U C1I0KHBIE JIUCThS.

9. CTpoeHue ceMsiH BYJOMbHBIX U OJHOAOJIbHBIX PACTEHUMN.

OpFaHbI KUBOTHBIX

['pyrina opraHoB, CBs3aHHBIX [IPYT C JPYrOM aHaTOMUUeCKW, UMeIOIUX OOIuil miaH
CTPOEHHSI W  BBINOJHAKOIIMX  ONpefe/eHHYI  (U3UOJOTHYECKY0  (DYHKIUIO —
(u3nosornueckass cucremMa opraHoB. CUCTeMbl OpPraHOB B JKMBOTHOM OpraHu3Me Ha
ripuMepe MJIeKOMUTAOIIIUX. . . .

BHyTpeHHMe oOpraHbl: OpraHbl MUILEBapUTE/IbHOM, [bIXaTelbHOM, BbIJEIUTE/NbHON U
1oJioBou cucteM. ['pyaHas v GprolirHasi o0CTH.

[TokpoBHasi cucTemMa. Koxka v C/TU3UCTbie 000/I0UKH.

OnopHo-zABUrartesbHas cucreMa. CKesleT U CKeJlIeTHbIE MbIIILLIbI.

KpoBeHocHast (cepgeuHo-cocygucrtas) cucrtema. Cepaue ¥ cocynbl (apTepuu, BeHBI,
Kalu/uIgpsbl).

JIumbarrueckas cucrtema. JIumdarrueckre coCyibl ¥ TUM(aTUUeCKue y3/bl.

IbixaTenbHasi cucteMa. Bo3myxoHOCHBIe TyTH (HOCOBasi MOJI0CTb, HOCOTJIOTKA, TOPTaHhb,
Tpaxesi, OPOHXM, OPOHXMOJIBI) U JIETKHeE. .

[TuieBaputenbHasi cuctema. KelyZOUHO-KUILIEUHbIA TPAaKT W TMHLLEBapPUTE/bHBIE
>Ke11e3b1), COeIMHEHHbIE C HAM CaMOCTOSITe/IbHBIMUA TTOTOKaMU (TleYeHb W MOpKenyJ04yHast
Kenesa).

BeigenurensHass | cuctema. [Toukw, MOYETOUYHUKH, MOYeBOU Ty3bIPb,
MOYeNCITyCKaTe/IbHbIM KaHaJl.

ITonoBas cucrema. MysKCKure U »KeHCKHe »KeJIe3bl U IT0/I0BbIe OpraHbl.

HepBHas cucrema. I[leHTpanbHasi (TOMOBHOM UM CIMHHOM MO3r) U Tepudepryeckas
HepBHasl CUCTeMa. . .

HJJOKpUHHas cucTteMa. JKesnesbl BHyTpeHHel cekperuu. JKeme3p] CMeIIaHHOW CeKpeLiuu
(mopKenyouHas >kejie3a U IOJIOBbIe »Kese3bl). JKese3bl BHeIIHeM CeKpeld (TIOTOBBIE,
C/TFOHHBIE, MJIEUHBIE).

[eMoHCTpalysi CXxeM CUCTeM OpraHOH uesioBeKa WM IPYTUX M/IeKONUTAIOIIUX.

Pa3zgen 4. Opranusm Kak epuHoe mesoe ( 1u)

OpranusM BbICIIMX pacTeHWM. LleloCTHBIN QpraHU3M BBICIIMX pacTeHUd -
COBOKYTHOCTb TECHO WHTErpUpPOBAHHBIX MeXAy co00¥ opraHoB. ’KusHeHHbIe (DOPMEI
pacTeHuii: JepeBO, KyCTapHUKHM, KyCTapHUUKU U TpaBbl. OpHONeTHHe, [BYJIeTHUE,
MHOT0JIeTHHE. .

OpraHu3M >KUMBOTHBIX. B3auMmofeiicTBUe BceX OpraHOB U cuUcTeM — obecrieueHue
LeJIOCTHOCTA ~ opraHvM3ma. PopmupoBaHuMe B _ Tpoliecce _ >KU3HeAeATeTbHOCTU
(dYHKLMOHATBHBIX CUCTEM — BPEeMEeHHbIX 00beZIMHeHNU 1[1eHTPa/IbHONM HEPBHOU CUCTEMBI C
OpraHaMM M CUCTeMaMU OpraHOB, HarpaB/JeHHbIX Ha JOCTH)KeHUEe Orlpefie/leHHbIX
pe3ynbraTtoB. ['omeocTas, ero poJjib B MOJJEP>XKaHUM LeJIOCTHOCTH opraHusMa. EjuHas
Helipo-rymopasbHast peryasiys (pusnoaorudeckux QyHKIUN.



Pazpen 5. ) KusHegeste1bHOCTH opraHusma (16 u)

Ornopa u JBuKeHue

3HaueHHe ONOPHBIX CUCTEM B )KU3HU OPraHM3MOB. .

Pacrenusi. OnioOpHbIe CMCTeMBI pacTeHuM. JIBUraTesibHble peakljui pacTeHUH.

’KvBoTHbIe. ONIOpHBIE CUCTEMBI )KUBOTHBIX. Hapy>KHbIli U BHyTpeHHH! cKeseT. OnopHO-
JIBUraTe/ibHasi CUCTeMa MO3BOHOYHBIX. [IBMKeHHe — BaKHeUIlasi 0COOEHHOCTD >KUBOTHBIX
OpraHu3MoB. 3HaueHWe [JBUTATebHOW AaKTHBHOCTA. MexXaHU3MbI, obecreunBaroIiye
JIBIDKEHUE J>KUBBIX OpraHu3MoB. [IBW)KeHWe OJHOK/JIETOUHbIX U MHOTOK/IEeTOYHBIX
OpraHU3MOB.

JIabopaTopHbIe 1 TIpakTHUUeCcKre paboThbl

10. [dBwkeHue MHQY30pUH TY(ETbKHU.
11. IlepemeliieHre 1OXIEBOTO UepBs.

IleMoHCTpalist ~ JBWDKEHHs  TIpeICTaBUTe/Ned  pa3HbIX  K/IaCCOB  TTO3BOHOYHBIX
(BUAe0(hUIbEMBI).

[pixaHuve

3HaueHve [bixaHus. Posib KWC/IopoZia B paculeruieHWW OpraHhYecKWX BeLecTB U
0CcBOOOXKeHUY 3Hepruu. Turbl AblxaHusi. KieTouHoe /ibixaHue. .

PacreHnus. ,%bIXaHI/Ie pacTeHuii. Posib yCTbUL] M YeyeBMYEK B [IbIXaHUU PpaCTeHHUHU.
CTtpoeHue 1 paboTa yCTBUYHOIO arrapaTa. /|bIxaHre KOpHS.

MBOTHbIE. [IpIxaHue KUBOTHBIX. OpraHbl JbIXaHUs )KUBOTHBIX OpraHu3mMoB. KoxkHoe u

JIeTOYHOe JbIXaHue.

HleMOHCTpaLysi OIBITOB, WUIIOCTPUPYIOLMX JbIXaHWe MPOPaCTarolUX CeMsH, JbIXaHue
KOpHeii, 0OHapy»keHUe yTJIeKHC/IOTO T'a3a B BbIJbIXaeMOM BO3/yXe.

TpaHCcopT BelecTs

[TepeHoC BellleCTB B OPraHu3Me, ero 3HaueHue.

Pacrenus. IlepesBikeHue BellleCTB B pacTeHMM. OCOOEHHOCTH CTPOEHHsi OpraHoB
pacTeHuii, obeclieuMBarOLIMX TepeHOC BelecTB. [lorsomjeHre KOPHSIMM BOJAbI U
MUHepa/bHBIX BelllecTB. BepTukajbHOe IepeMellleHue BOJbl U MUHEPaIbHbIX COJIeH IO
KOpHIO U cTebmo. BepTuKanbHbI TPaHCIOPT OpraHWuecKux BellecTB. IlepejBrkeHHe
NyMTaTeIbHBIX BeI[eCTB B TOPHU30HTATLHOM MJIOCKOCTH.

KuBorHble. Oco0eHHOCTM TiepeHOca BeleCTB B OpraHU3Me J>KUBOTHBIX. Posib
NapeHXUMbl U TIepBUYHOM IIOJIOCTM Tela B TPAHCIIOPTe BelleCTB y OpPraHu3MOB, He
MMEIIINX KPOBEHOCHOM cucreMbl. KpoBeHOCHasi cHUCTeMa: CTpPO€HHe W (YHKIIUU.
JlumpaTtrueckas cucteMa. ['emonumda, KpoBb, Mdba: COCTaB U 3HaUeHUe.

JlabopaTopHbIe U TTpaKTUUeCKre paboThbl
12.TTepenBrkeHre BOJbI U MUHEPAIbHBIX BEI[ECTB I10 CTeOTrO.
12.CTpoeHue K1eTOK KPOBU JIATYLLKY U UejIOBeKa.

IleMOHCTpaI¥st  OMbITa, WITIOCTPUPYIOIIETO TIYTH TI€PeJBIDKEHHsI OpPraHuYeCKUX
BeIIeCTB 110 CTebTro.

[IuTanue u nuieBapeHue

[TiuTaHWe Kak mpoLecc NoJy4eHusi OpraHu3Mamu Bell[eCTB U SHEPTyu.

Pacterns. OcobeHHOCTH TMTaHus pacTeHWd., [louBeHHoe muTaHWe. Ponb KOpHSA B
IIOUBEHHOM IWTaHuu. BospymHoe mnuraHue (porocuHTe3). 3HaueHWe (POTOCHHTE3A.
3HaueHuve XJI0po(Wiia B MOr/IOLEHUN COJTHEYHOU SHEPIUH.

JKuiBoTHBIe. OCOOEHHOCTH TIMTAHUS XKUBOTHBIX. TPABOSIIHBIE U TIJIOTOSIIHBIE YKUBOTHBIE.
XUIITHUKYA, CAMOHMOHTBI, TIapa3UThI.

[TuieBapeHue U ero 3HaueHue KakK MOATOTOBUTEBHOrO 3Taria oOMeHa BelecTB. Posb
NUIlleBapuTeNbHbIX  (DepMEHTOB B _ TepeBapyMBaHMM nMIIM. OCHOBHblE  (DYHKLUU
MUIIeBapyuTeNIbHON  crucTeMbl. OcCO0EHHOCTH CTPOEHHs TMILeBapUTE/IbHBIX CUCTEM
JKABOTHBIX.

emoHCTpaLus:



* JleliCTBUe >KeJyJOUHOTO COKa Ha 6esloK, CJTFOHBI — Ha Kpaxmar;
* ONBITHI, ZiOKa3biBawolllve obpa3oBaHMe KpaxMmaja Ha CBeTY, TOIJIOILeHHe YTJIeKUCI0Tro
rasa JIMCTbSIMHU.

Brigenenue

BrigeneHne Kak TIpoLieCC BbIBeeHWS M3 OpraHyM3Ma KOHEUHbIX W TPOMEKYTOUHBIX
TIPOJIYKTOB MeTabonmM3Ma, Uy>KepOAHBIX U H30BITOUHBIX Bell[eCTB. 3HaueHue Iporecca
BbIZIeJIeHUS [I/151 obecrieueHusi ONTUMAIBLHOTO COCTaBa BHYTPEeHHEM Cpe/ibl OpraHru3Ma U ero
HOPMa/IbHOM JKU3He1esITeTbHOCTH.

acreHust. Breienenue y pacrenuit. Posb ycTeul, U ryugaton (BOASHBIX YCTbUL]) B
BbIBEJleHUY U3 OpraHusMa pacTeHUM YIVIeKUC/IOro rasa, M30bITKA BOJBI ¥ MHHEpPaTbHBIX
cosier. 3HaueHue JIMCTOIa/la B )KU3HU PaCTEHUM.

JKviBoTHbIe. BoifesieHre y )KUBOTHbIX. OCHOBHbIE THUIIbl Bble/JUTe/IbHBIX CUCTeM. Posb
JIETKUX, >KEeTYJOUHO-KUIIEeUYHOr0 TPaKTa, KOXXM, CIU3UCTBIX 000/I0UEK B OCYILECTB/IEHUHU
(YHKIMY BbIJ|e/IeHHSs.

IeMOHCTpaLus:
* MO/JeJIv [0YeK;
* CXeMbl CTPOEHHS KOXKHBIX TIOKPOBOB UejI0BeKa.

OOMeH BeITecTB U SHEPTUH

CyluHocTh M 3HayeHHWe oOMeHa BeLeCTB M SHEPruuM Kak OJHOro u3 Haubosee
CyLLIeCTBEHHBIX CBOWCTB J>KMBOr0. ACCAMWISLUSA U JUCCUMWISALIUS KAk  [IBa
B3aMIMOCBSI3aHHBIX M pa3HOHAIpaB/eHHbIX TIPOIeCCa, COCTAaB/SIOIMINX OOMeH BeIecTB U
SHEpPryu.

acteHus. O6MeH BellleCTB y PaCTUTeTbHBIX OPTaHK3MOB.
’KviBoTHBIe. OOMEH BeIIeCTB Y >KUBOTHBIX OPTaHK3MOB.

Pa3MHOXeHMe

bronornyeckoe 3HaueHre pa3MHOKeHHs. Buibl pa3MHOXKeHHUS.

Pactenusi. becriosioe pa3MHO)KeHHe pacTeHMM: CcriopooOpa3oBaHUe; BereTaTUBHOE
pasMHo)keHue. [losioBoe pa3MHOKeHHWe HU3IIMX pacTeHW: oOpa3oBaHUe TraMeT;
KOHBIOTal[usl. .

[TosioBoe pa3MHOKeHHEe BBICIIMX CIOPOBBIX M CEMEHHBIX pacTeHWW. 3aBUCUMOCTb
MOJIOBOTO  PAa3MHOXKEHUSI CIMOPOBBIX pACTEHWM OT Hanuuusg BoJbl. Pa3MHOXeHHe
MOKPBITOCEMEHHBIX pacTeHuM. LIBeTOK Kak opraH I0JIOBOrO pa3MHOXeHWs. OmnblieHue,
JBOMHOe ory1010TBopeHre. O6pa3oBaHue ceMsiH U MJI0/I0B.

’KrBoTHbIe. becrnosioe pasMHO)XeHUe XXUBOTHBIX: Jie/leHre, TOUKOBaHUe, (hparMeHTaLus.
Ocob6eHHOCTH _ TI0JIOBOTO PAa3MHOKeHUSI JKUBOTHBIX. /[IByrosible U TepMadpouTHbIe
opranusmMbl. OpraHbl pa3MHOXeHUsi. [lonoBbie KneTkd. OmiofOTBOpeHHE HADY>XHOe M
BHYTDEHHee.

IeMoHCTpalys crioco60B pa3MHOKeHUsT PACTEHUH.

JlabopaTopHbIe U TTpaKTUUeCKre paboThbl
14. YepeHKOBaHHEe KOMHATHBIX PACTEHUM.

Poct u pa3Butue

OHTOreHe3, Wid UHAUBUYalIbHOE pa3BUTHE.
PacteHus. PacripocTpaHeHue TIIOZ[0B U CeMsIH. Y CIOBUSI TIpOpacTaHus ceMsiH. IIuTaHue
u %&CT NIPOPOCTKOB, OpHeHTUPOBaHHBIN POCT. .

WBOTHble. OMOpPUOHA/IbHBIM W TIOCT3MOPUOHANbHBIN TIePUOALI WHIUBUAYAJTHHOTO
pa3Butus. Pa3BuTue 3apojpiiia (Ha IpuMepe JiaHLleTHUKA). [IpsMoil U HempsiMOM TUIIbI
IIOCTAMOPHUOHA/ILHOTO pa3BuUTHs. fiTieKnafiHoe W BHYTPUYTPOOHOe TIpsIMOe pa3BUTHE.
Heomnpe/ieneHHbIN U onpe/ie/IeHHbIN TUTIbI POCTAa.

JlabopaTopHbIe U MpaKTUUeCKre paboThbl
15. IIpsiMoe U HeripsiMOe pa3BUTHe HACEKOMBIX.
16. IIpopacraHue ceMsH.
HeMoHcTpalys criocoO0B pacrpoCTpaHeHUsI IJI0JI0B U CeMsIH PaCTeHU.
Perynsius nporeccoB >Xu3HeAesTeTbHOCTH
CBsI3b OPraHM3MOB C BHelllHel cpefioii. [Toaep>kaHue roMeocTasa v mpucrocobieHye K



V3MEHEeHUSIM OKPY>Karoller CpeJibl. .

PacTteHus. PoCTOBBIe BelljecTBa paCTeHUH, .

JKuBoTHBIE., Pa3zpakMMOCTb KaK CIOCOOHOCTb OPraHM3MOB OTBeYaTh Ha BO3/eMCTBUS
OKpy>Karotieid cpefbl. HepBHast crcTemMa, 0COOEHHOCTH CTPOeHHUsI U (PYHKIIMOHUPOBAHUSI.
OcHOBHbIe THIBI HepBHbIX cucTeM. Pediekc Kak OTBeTHasi peaklids OpraHu3Ma Ha
BO3[IeCTBMe U3 BHELIHeW Cpe/bl, OCYyllecTB/isgemMas C [OMOLLbIO HEpPBHOM CUCTEMBI.
be3ycnoBHbIe U yc/i0BHbIE pedieKChl. UHCTUHKTHI.

HIOKpUHHAs (ryMopa/bHasl) CUCTeMa, ee pOdb B  DPErysiuud  IpPOLeCCOB

JKU3HeesaTe/IbHOCTU. /KeJie3bl BHYTPeHHeU CeKpeLvu.

JeMoHcTpanys: .

MUKpOIIpernaparbl HepBHOU TKaHY;

KOJIEHHBI YU MUTaTe/IbHbIA ped/IeKChI;

MO/ie/I1 HePBHBIX CUCTEM, OPraHOB UyBCTB;

pacTeHusi, BbIpallleHHbIe TOcC/ie 00pabOTKM pPOCTOBBIMU BelljeCTBaMHU.

KaneHaapHO — TeMaTHUeCKoOe IJIaHUPOBaHUe

YPOKa | Tema ypoka Kos-Bo JlaTa nmpoBeaeHus
4acoB

ITo miiany (Ilo pakry

Krnetka 1
XUMHUYECKUI COCTaB KJIeTKU 1
CpaBHeHHe KJIETOK pa3HbIX 1]JapCTB 1

OCHOBHBI€, TPOBOJSIIME, BbIZETUTE/IbHbIE TKAaHH
pactenwuii. JlabopaTopHasi pabora: CTpoeHre OCHOBHOM U | 1
TIPOBO/ISAIIIEN TKaHU.

O6pa30BaTEHBHbIe, IMOKPOBHbIE, M€XaHUYECKHE TKaHU.

JlaboparopHast paboTa: CTpoeHHe KOXKHI[bI JTMCTa 1
OnuTenanbHble, COeJUHUTETbHbIE TKAaHU KUBOTHBIX 1
MpiiieuHast ¥ HepBHasi TKAHU >KUBOTHBIX 1
Oo6pa3oBanue TkaHel. Knaccudukanms. 1

Kopens. JlabopaTopHasi paboTta: cTpoeHHe KOPHeBbIX
BOJIOCKOB ¥ KOPHeBOro uexyivka. JlaboparopHast pabota: | 1
CTpOEeHUE CTeP)KHEBOW U MOUKOBATOM KOPHEBBIX CUCTEM

[ToGer. JTabopaTtopHast paboTa: MUKPOCKOTTUECKOe
ctpoenue ctebss JTabopaTopHast pabora: CTpoeHue 1
JIYKOBHLIBI, KJTyOHSI

JlaboparopHast paboTa: CTpoeHHe TOU€eK, PacrioIoKeHHe
1x Ha ctebJie. JTabopatopHas pabota: ITpocTeie u

Liserok. [Tnox. Cemsi. JlTaboparopHasi pabota: CTpoeHue
CeMsH JIBYJIO/TbHBIX U OZHO/IO/IbHBIX paCTeHUN




HOKDOBH&H 11 OIIOPHO-ABUI'dTe/IbHasA CUCTEMbI )KUBOTHBIX

KpoBeHocHas , J'II/IMCbaTI/IquKaH, AbIXdTe/IbHdsA CUCTEMbI

[TuieBapyTebHasi, Bblie/IMTe/IbHasl, HePBHAsl CHUCTEeMbI

ITonoBag n SHAOKPHHHAsA CUCTEMBI

OpraHu3M- eJuHOe 1ie10e

OrnopHbIe CUCTeMbI paCTeHU

Ckertet. JTabopatopHast pabota: /[BrkeHHe HHPY30pUH
Tydensku. JlabopaTopHas pabora: [TepemerreHue

= === ===

[pixaHve pacTeHUH

—

JIbIXaHWe )KUBOTHBIX

Tpancropr BemjecTB y pactenuit. JlaboparopHasi pabora:
T[TepeBIKeHKE BOJbI U MUHEPA/IbHBIX BEIL|ECTB TI0
crebmo

TpaHCIIOpT BeIIecTB y )KUBOTHBIX. JTabopaTtopHast paboTa:

CTpoeHMe KJIeTOK KPOBH JIATYIIEK U YeJI0BeKa

[TuTanue pacTeHUH

TIuTanue >KUBOTHBIX

Beigenenue y pacteHui

BolziesieHMe y )KUBOTHBIX

OOMeH BelleCTB y pacTeHUH

OOMeH BeILeCTB Y )KUBOTHBIX

=== ===

Pa3smHO)XeHHe pacTeHuid. JlabopaTopHasi pabora:
YepeHKOBaHHe KOMHATHBIX PaCTeHUN

PasmHOXeHUe Y KUBOTHBIX

OnToreHe3 pacrenuii. JlaboparopHast pabora:
[IpopacraHue cemsiH.

OnToreHe3 >KUBOTHBIX. JTabopaTtopHast paboTa: IIpsimMoe u
HETIPSIMO€ Pa3BUTHE >KUBOTHBIX

PeFYIIHL[I/IH MpoLeccoB XXHU3HeAeATe/IbHOCTU




