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IlosicHuTeEILHAS 3aMUCKA

Pabouas mporpamma 31eKTUBHOTO Kypca «M30paHHBIE BONPOCHI OWMOJIOTHHY COCTaBJI€HA Ha OCHOBE
aBTOPCKOW TPOrpaMMbl 3JEKTHBHOTO Kypca «)KuBoii opranmsm» B.M. Cusornazosa u U.b. Aradonosa,
npencrasieHHbIX B «lIporpamme snexktuBHBIX KypcoB. buomnorus. 10-11 kmaccel. [IpodunsHoe oOydenue.
COopnuk 2.», aBTopbi-coctaButenu: Cusorna3os B.U., Mop3ynosa U.B., OO0 «/Ipoda», 2006 rox.

Kypc «XuBoit opranusm» 1mo3BojsieT HE TOJBKO pacIIUPUTh U CUCTEMATU3MPOBATh 3HAHUS yJallUXCs O
KUBOM OpraHM3Me KaK OTKpBITOM OMOJIOTMYECKO cHuCTeME, HO U PEeaJnu30BaTh KOMIUIEKCHBIM MOAXOJ MpU
M3YYEHUHU JKUBBIX OPraHM3MOB Ha pa3HbIX YPOBHSAX MX OpraHu3aluu (KJIE€TOYHOM, TKAHEBOM, CHCTEMHO-
opranHoM). ®opMmHpoBaHHE NPEACTABICHUM O LEIOCTHOCTU MUBBIX OPraHU3MOB U OCOOEHHOCTSAX HX
(YHKIMOHUPOBAHUS OCHOBBIBACTCS HA 3HAHUSX, IMOJTYYCHHBIX YYAITUMHUCS NPH W3YdeHUH Ouosornd B 6—9
KJ1accax.

[IpenogaBanue 5SIEKTUBHOTO Kypca IMpeArosiaraeT MCHOJb30BAaHUE PA3JIMYHBIX  COBPEMEHHBIX
MEJarornyeckux METOJI0OB M IPHUEMOB: JIEKIIMOHHO-CEMHMHAPCKOM CHUCTEMBbl 3aHATUH, KOH(pEpeHLIUH,
JTUCKYCCUM, MUCTyTOB U T. A. [IpumeHeHune pazHooOpa3Hbix (opM yueOHO-TIO3HABATEIBHOU JCSATEIHHOCTH
MO3BOJISIET PeaIn30BbIBaTh UHIMBUYAIbHBIN U AU HepeHIIMPOBAaHHBIN MOAX0 K O0yYEHHIO.

Pa3HooOpa3ue mabopaTOpHbIX M TPAKTUYECKUX pPadOT MpeArnojaraeT BapUaTUBHOCTH BbIOOpA
KOHKPETHBIX TeM paloT U (HopM KX MPOBEAEHUS C YIETOM MaTepuaibHOrO oOecIriedeHMsl IIKOJbl U pe3epBa
BpEMEHHU.

W3yuenne matepuana JaHHOTO Kypca CHOCOOCTBYET IOJATOTOBKE UIIKOJBHUKOB K €IUHOMY TOCY-
JApCTBEHHOMY 3K3aMEHYy U JalibHEHIIeMy MOCTYIJIEHUIO B BbICIINE Y4eOHbIE 3aBeI€HUS OMOIOTUYECKOTO U
MEUITMHCKOTO TIPO(HUIIS.

DieKTUBHBIN Kypc paccunTaH Ha 34 yaca yueOnbix 3ansTuil B 10 (11) kmaccax cpemHei KO

Ilens kypca:

dopmMupoBaHHE Yy YyYalIUXCS HAYYHOTO TPEACTABIEHUS O SJKUBBIX OpraHu3Max KaK OTKPBITBIX
OMOJIOTUYECKUX CUCTEMaX, 00IaJaloIUX OOLMMH IPUHIUIIAMU OPraHU3AlMH U )KU3HEAEATEIbHOCTH.

3aoauu Kypca

VYriyOuTh U pacliupuTh 3HAHUS O KJIETOYHOM, TKAHEBOM M CHUCTEMHO-OPraHHOM YPOBHSX OpraHM3alluu
YKUBOU MaTepHHu.

CdopMupoBaTh MOHMMAHUE OCHOBHBIX IPOLIECCOB JKU3HEAEATEIBHOCTH PACTUTENBHBIX U >KMBOTHBIX
OpraHU3MOB.

Pa3BuTh ymMeHMs aHaNM3UPOBATh, CPABHUBATh, 0000IIATH, J€IaTh JIOTHYECKHUE BBIBO/IbI U YCTAHABIINBATh
IIPUYMHHO-CJICICTBEHHBIE CBSI3M HA OCHOBE U3YyUECHUS CTPOCHHUS U KUZHEAEATEIbHOCTH OPraHU3MOB.

[Inanupyemble pe3y/bTaThl:

B pesynbraTe ocBoeHus Kypca oOy4aroniyecs: Hay4darcs:

— CpaBHUBATh pa3jM4Hble OHOJIOTUYECKHE OOBEKTHl (KIETKH, TKaHH, OpraHbl, CHCTEMbl OpPraHoB,
OpraHu3Mbl) U MPOIIECCHI, JIeNaTh BHIBOIBI HA OCHOBE CPaBHEHMUS;

— pacrno3HaBaTh W OMHUCHIBATH OCHOBHBIC YaCTH M OPraHOU[bI KJIETOK Ha TaOJMIIaX, OPraHbl I[BETKOBBIX
pacTeHMii Ha >KUBBIX OOBEKTaX W TalNMIaX, OpraHbl M CUCTEMbl OPraHOB >KMBOTHBIX Ha MYISDKAaXx,
npenaparax 1 Tabaumnax;

— CXEMaTH4YHO M300pakaTh CTPOCHUE OPraHOB M CUCTEM OpPTaHOB;

u3y4yaTb OHOJIOTMYECKHE OOBEKThl W MPOLECCHl, HNPOBOJUTH JIAOOpaTOpHbIE HAOMIONEHHs, CTAaBUTh

OMO0JIOTUYECKHE IKCTIEPUMEHTBI, ONUCHIBATh U OOBSICHATDH PE3YJIbTaThl OIBITOB;

— OCYIIECTBJIATh CAMOCTOSITEJIbHBI MOUCK OMOJOrMuecko HHQopMamyu B CIOBapsAX, CIPaBOYHMKAX,
Hay4YHOU M Hay4HO-TIONYJISIPHOM JIUTEpaType, ceTh MHTepHeT;

— COCTaBIIATh KpaTKUe pedepaTsl U COOOLICHHS IO HHTEPECYIOIIUM TeMaM, MIPEJICTABIATh UX ayAUTOPHH.

BBISIBIIATh

— O0COOEHHOCTH CTPOEHUS MPOKAPUOTHYECKOH U SYKapUOTHUECKOH KIIETOK;

— CXOJICTBO U pa3IM4Msl CTPOCHUS KIETOK pacTeHUH, rpuOOB, )KMBOTHBIX;

— 0COOCHHOCTH HEKJIETOUHBIX (DOPM KHU3HU;
00BACHATH

— CTPOCHHUC, ITPOUCXOKICHUC, (I)YHKI_II/II/I PACTUTECIIbHBIX TKaHCﬁ;



— CTpOeHHe, IPOUCX0XKAeHUE, (PYHKINHU )KUBOTHBIX TKAHEH;
— BHCHIHCC U BHYTPCHHEC CTPOCHUC, BUAOU3ZMCHCHUA, q)yHKL[I/IOHI/IpOBaHI/Ie BCICTATUBHBIX U IT'CHCPATUBHBIX
OpraHOB PaCTCHMUIA;

— CTpoeHHEe M OCOOCHHOCTH (PYHKIMOHUPOBAHHUA (UIUOJOTHUECKUX CHCTEM OpPraHOB J>KMBOTHBIX (HA
IIPUMEPE MIIEKOTIUTAIOLIUX);

— OCHOBHBI€ MPOIIECCHI KUZHEACITEIILHOCTU PACTUTENbHBIX U )KUBOTHBIX OPTaHU3MOB;
— 0COOCHHOCTH PETyJISIUN MIPOIECCOB KU3HEIEATSIIBHOCTH Y PACTCHUH U dKUBOTHBIX.

Coaep:kanue Kypca
Beenenue
JKuBoil opranu3m Kak OTKpbITas OMOJIOrMUECcKasi CUCTEMA.
Paznen 1. Knerka

XuMuyeckuil coctaB KiIeTKU. KieTrka Kak CTpyKTypHO-(YHKIMOHalbHas €AWHMIIA BCETO >KUBOTO.
[IpokapuoTnueckue u sykapuoTHueckue kieTku. CTpoeHue, CXOJICTBO U paznnuus. PazHooOpasue KIETOK.
Knetku pacrenuit, rpudoB u )kuBOTHBIX. CX0ACTBO U paznuuus. Hekierounsie popmbl :KU3HU.

Pa3nen 2. Tkanu (5 )

TkaHb Kak COBOKYINHOCTh KJIETOK W MEXKIETOYHOIO BEIECTBA, HMEIOIIUX CXOJHOE CTPOECHUE U

BBITIOJTHSIOITUX OOITYI0 (PYHKITHIO.
PacTurtesibHbIE TKAHU

PasnooOpasue pacteHnii — pe3ynbTaT UIMTEIBHOW DBOJIIOIMH, COTPOBOXKIAIOIICHCS IMEPEeX0JI0M K
Ha3eMHBIM YCIIOBHSIM cyliecTBoBaHus. JJuddepenurponka kineTok, popMupoBaHue TKaHEH.

TkaHu IpocThIe U CIOKHBIE (KOMIUIEKCHBIE).

Knaccudukanus Tkaneit mo 0oCHOBHOM BhINoJIHAEMON QyHKIHU. CTpOEHHE U PacIoJIOKEHHUE.

Obpaszosamenvrvle mkanu (mepucmemvt). llepBUuHBIE W BTOPUYHBIE, BEpXyLIEYHbIE, OOKOBBIE,
BCTaBOYHBIE U paHEBBIE.

Ilokposuvie mxanu. IlepBuyHble U BTOPUYHBIE. DNUEpMHUC, dNHOIEMa, MTPoOKa, KOpKa.

OcHogHble mKkanu (napexnxumol). ACCUMUISILIMOHHAS, 3a11acaroliasi, BOJOHOCHAs, BO3yXOHOCHASI.

Mexanuueckue (onopnvle) mxanu. Konnenxuma, CKiIepeHXUMa, CKIEPEU/IbL.

IIposoosawue mrkanu. IlepBuuHbie U BTOPUYHBIC; IpeBecrHa (kcuiieMa) u 1yo ((imosma).

Buvioenumenvnuie (cekpemoprvie) mxanu. TkaHU HAPYKHOW M BHYTPEHHEH CEKPEIIUH.

TKaHH JKHBOTHBIX

OnHOKJIETOYHBIE W MHOTOKJICTOYHBIC >KHMBOTHBIC. JluddepeHmpoBka KIETOK B MHOTOKJICTOYHOM
opranuzme. OOpazoBanue TkaHe. OCHOBHBIC TPYNIbl TKaHEH XWUBOTHOTO opraHm3ma. OOmenpuHsATas
Kiaccu(uKaiuys )XUBOTHBIX.

Onumenuanvuvle mrxavy. TKaHW - TPOU3BOJHBIC AKTOJACPMBI W SHTOACPMBI. B3aMMOCBS3b CTPOCHHS,
pacrioniokeHuss ¥ GyHKIUA. Pa3nuuHple KiIaccHpUKAMKM SMHUTEIUATBHBIX TKaHEW: 1Mo Qopme KIETOK, B
3aBHCHMOCTH OT KOJIMYECTBA CJIOEB, 10 CTEIIEHW OPOTOBEHMSI, TI0 CBOKWCTBAM H
pacrosiokeHnto B opranuszMe. OOIIHMe CBONCTBA BCEX Pa3HOBUIHOCTEH AMUTEIHAIBHBIX TKaHeH. [TokpoBHBIE
M JKEIE3UCTHIE SIUTEINH.

Coeounumenvuvle mkaunu. ['pynmna TKaHed Me30[epMalbHOTO MPOUCX0XkAeHUS. OCHOBHBbIE (YHKIHMHU U
0COOEHHOCTH CTPOCHHUS (Pa3BUTOEC MEKKJICTOYHOE BEIICCTBO). Pa3HOBHUIHOCTH COCIMHUTEIBHBIX TKAHCH:
pBIXJas BOJOKHUCTAs, IIOTHAS BOJIOKHUCTas (oopmiieHHas U HeopopMIIEHHAs ), KOCTHAS, XPsAIIeBasi, TKaHU
CO CIIeUANbHBIMU CBOWCTBAMU (PETUKYISIPHASI, MTUTMEHTHASI, )KUPOBasi, KPOBb U TUM)a).

Muviuweunvie mkanu. I'pynna TKaHed Me30JIepMalbHOTO MPOUCXOkAeHUs. (OCHOBHBIE CBOMCTBA-
BO30OYIUMOCTh U COKPAaTUMOCTh. TpH BHJAa MBIIICUYHBIX TKAHEW: TJIaJKash MbIIIeYHas TKaHb, MOMEPEUHO-
10JI0CaTast CKeJIEeTHAsI MbILIEYHAs! TKaHb, IOMEPEUYHO-TI0JI0CATasl CepACUHasl MbIIIIEYHAs] TKAHb.

Hepsnas mxans. OCHOBHAsI TKaHb LIEHTPANBHON U TIepudeprudeckoil HEPBHOM CUCTEMBI. DKTOJepMaIbHOE
MPOUCXOXKICHUE HEepBHOUW TkaHu. OCHOBHBIE CBOICTBA: BO30YAMMOCTh M MPOBOJIUMOCTh. JIBa THMA KIIETOK,
00pa3ylIux HEPBHYIO TKaHb: HEUPOHBI M BCIOMOTAaTelbHBbIE HEHpormuanbHble KIeTKH. OCOOEHHOCTH
CTpOEHUS HEPBHBIX KiIeTOK. Knaccudukarus HelipoHOB: 10 QYHKIUAM; 110 (HPU3HOTOTHYECKUM TPOSBICHUSIM;
mo ¢opMe U pazMepam; MO YUCIy OTPOCTKOB. Helipornus: acTpOIUThI, OJUTOACHIPOLUTHI, STIEHIUMOIUTHL,
MUKPOTJIHAIbHBIE KIIETKH.



Paznen 3. Opransi

Opran - 060co0yieHHast YacTh OpraHu3Ma, UMEIOIIasi ONpeelIeHHYI0 (popMy, CTpOEHHE, PACIIOIOKEHHE U
BBIMOJIHSIONIAS] OTIPEICICHHYIO (DYHKIIHIO.

Opransl pacTeHU

[locTenenHoe pacujieHeHHE Tela pPACTEHUW Ha OpraHbl, IPOMCXOJAIIEE B IPOLECCE Pa3BUTHUS
pacTUTenpbHOro MHupa. BereraTuBHbIE U I'€HEpAaTHUBHBIE OpraHbl. AHAJIOIMYHBIE M TOMOJIOTMYHBIE OPraHbl.
OOm1re cBO¥CTBa OPraHOB PaCTEHUIA.

Kopenv. Knaccudukanuss KOpHEW: MO TPOWCXOXKICHWIO (TJaBHBIA, MPHIATOYHBIC, OOKOBBIE), IO
pacnojio)keHuto B cybcrpare. KopHeBble cucTembl: cTep:kHEBas U MoukoBaTas. OyHKIMM KOpPHS U €ro
gacteil. Mopgoornueckoe CTpoeHNE KOPHS: MOTIEPEYHBIN U MPOAOJIbHBINA cpe3bl. [lepBruuHOE U BTOpUYHOE
CTpOEHHUE KOpHS. Buion3MeHeHns: KOpHEH.

Ilobee - cTebenb ¢ pacroioKEHHBIMU Ha HEM JIUCThSIMH M oukaMu. CTpoeHne, BETBIEHUE, METaMOP(HO3bI
(Hag3eMHBIE U TOA3eMHBIe 1T00ern). [1ouka (3a4aTOYHBIN MOOETr): CTPOCHKE, PACTIONIOKEHHUE, KilacCU(UKAIHS.
Cmebenwv: crpoenue, pocT. OyHKUUU cTedsid. AHATOMUYECKOE CTPOEHHUE CTEOJIsl: MEPBUYHOE U BTOPUYHOE.
Jlucm — OokxoBoi opran mobera. dynkuum nucra. BHemHee cTpoeHue aMCTa: JIMCTOBAas IUIACTHUHKA,
YyepelioKk, OCHOBaHME, MPHINCTHUKU. PasHooOpasue nuctheB. Jluctopacnonoxenue. JKUiIKoBaHHE JIUCTa:
ceTyaToe, napajienbHoe, qyropoe. Kinerounoe crpoenue nucra. BugonsmeHeHMs TUCTHEB.

L[eemok. Buaou3MeHEHHbI yKOpOYeHHbIN mobder. MYHKIMM U CTpPOEHHE IBETKa. BHIbl LBETKOB.
CouBeTHsi: TPOCTHIE U CIIOKHBIE.

Inoo. Tlpoucxoxnenue, dyHkiuu. [Lnoasr mpocteie u cioxubie (cOopubie). Kiaccudukanus mionoB: mo
XapaKTepy OKOJIOTUIOJHUKA (CyXH€ M COYHBIC); MO KOJUYECTBY CEMSH (OJHOCEMEHHBIC U MHOTOCEMEHHBIC);
0 XapaKTepy BCKPBIBaHUS (PACKPHIBAIOLINECS  HEPACKPHIBAIOLIHECS ).

Cema. CrienMamvM3upOBAaHHBIA OpraH, BO3HUKIIMM Yy CEMEHHBIX DPACTEHHMH B IPOILIECCE 3BOJIOLHH.
CrpoeHue ceMeHU: ceMeHHas KOXypa, 3apojbliil, sHaocrepM. CpaBHEHHME CEMSIH OJHOAOJNBHBIX U
JIBYJIOJIBHBIX PACTEHUM.

Opranbl sKWBOTHBIX

I'pynma opraHoB, CBSI3aHHBIX JPYr C JPYroM aHAaTOMUYECKH, UMEIOMIMX OOIIMH IJIaH CTPOEHUs U
BBITIOJIHSAIOUINX OMPEAETICHHYI0 (PHU3UOJIOTUYECKYI0 (YHKIUIO - @u3uonocuieckas cucmema Op2aHos.
Cucremsl OPraHoB B )KUBOTHOM OpPraHU3ME HA MPUMEPE MIIEKOIMUTAOIINX.

BuyrpenHue opraHbl: OpraHbl NHILEBAPUTEIBHOM, ABIXAaTEIbHOM, BBIIECIUTEIBHON U TMOJOBON CHCTEM.
I'pynnas u OpromiHas MoJOCTH.

Ilokposnas cucmema. Koxa u cnusucTbie 000J0UKH.

Onopno-odsucamenvras cucmema. CKENET U CKeJIETHbIE MBIIIIIBL.

Kposenocnas (cepoeuno-cocyoucmas) cucmema. Cepane u cocyapl (apTepun, BEHbI, KAIHILISAPHI).

Jlumgpamuueckasn cucmema. Jlumparudeckue cocypl U TUMPATUUECKUE Y3IIBI.

Hvixamenvuas cucmema. Bo3tyXoHOCHBIE IyTH (HOCOBAs MOJIOCTh, HOCOTJIOTKA, TOPTaHb, Tpaxesi, OPOHXH,
OpOHXHOJIBI) U JIETKHE.

Tuwesapumenvnas cucmema. JKenyaouyHO-KAIIEYHBIA TPAKT U MUILEBAPUTEIIbHBIE )KEJIE3bl, COCTUHEHHBIE
C HUM CaMOCTOSTEIbHBIMU TIOTOKAaMU (TI€YEHb U MOKETYA0YHAas Kele3a).

Buioenumenvnasn cucmema. Ilouxku, MOYETOYHUKH, MOYEBOM MTY3bIPb, MOYEHCITYCKATENbHBIN KaHAIL.

llonosas cucmema. Myxckue U KEHCKHE JKeJIe3bl U TI0JIOBbIE OpraHbl.

Hepesnas cucmema. lentpanbHast (TOJOBHOM M CIMHHOM MO3T) U nepudepudeckas HEpBHas CUCTEMA.

Ouookpunnas  cucmema. Kenespl BHyTpeHHed cekpeuuu. JKene3pl CMEHMIAaHHOW  CEKpEIHH
(momKemymouHas xeles3a U MoJIOBbIE kKele3bl). JKenessl BHEITHEH cekpeuu (IOTOBbIE, CIIFOHHBIE, MIICUHBIE).

Jlemoncmpayua cxeM CUCTEM OPraHOB YEJIOBEKA WM JIPYTUX MIIEKOIUTAIOUIUX.

Pa3nen 4. Opranusm Kak equHoe 1esnoe

Opeanuszm evicuiux pacmenuti. 1leNOCTHBIII OpPraHuW3M BBICIIUX PACTEHUH — COBOKYIHOCTb TECHO
MHTETPUPOBAHHBIX MEXKIy co0Ooii opraHoB. JKusHeHHble (OPMBI pACTEHUH: JepeBO, KYCTapHUKH,
KYCTapHUYKHU U TpaBbl. OTHONETHHUE, IBYJIETHHE, MHOTOJIETHHE.

Opeanusm srcueomuulx. BzaumoelicTBre BceX OpraHoB M CUCTEM - 00ecTieueHUE eIOCTHOCTH OpraHu3Ma.
dopmupoBaHue B TpOIECcCe KUZHEACITENHHOCTH (DYHKIIMOHANBHBIX CHUCTEM - BPEMEHHBIX OOBEIMHEHHIA
LIEHTPAIbHOM HEPBHOM CHUCTEMBI C OpraHaMHd U CHCTEMaMH OPraHOB, HAINpPABIEHHBIX Ha JOCTHUXKEHUE
OMpEJIETICHHBIX Pe3yabTaToB. ['oMeocTa3, ero pojib B MOAAEPKAHUM LEIOCTHOCTH opranusma. Enunas Heii-
po-TyMOpanbHas peryisius GU3N0IOTHIECKUX (PYHKIIUH.

Paznea S. 7Ku3HenesiTeIbHOCTh OPraHU3Ma



Omnopa u 1BUKEeHHE

3HaueHue OMOPHBIX CUCTEM B KU3HU OPraHU3MOB.

Pacmenus. OnopHble cUCTEMBI pacTeHuil. /[BUrareiabHble peakuy pacTeHU.

Kueommnwvie. OnopHbIE CUCTEMBI KUBOTHBIX. HapyXHbIl U BHYTpeHHMH ckeneT. OnopHO-ABUraTeabHas
cucTeMa TO3BOHOYHBIX. JIBIKeHME - BaKHEHIIass OCOOCHHOCTh JKMBOTHBIX OPraHM3MOB. 3HAuCHHE
JIBUTATENIbHOW aKTMBHOCTH. MeEXaHU3MBbI, 00ECIeYMBAIONINE JBI)KEHHE KHBBIX OpPraHu3MOB. JIBKeHHe
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB.

JAbixanue

3navyeHue ApIxaHus. Poib KHCIOpoaa B paciieryieHn OpraHMYeCKHX BEIIECTB U OCBOOOKICHUN SHEPTUU.
Tunsl gpixanus. Knerounoe npixanue.

Pacmenus. [JIpixanue pacreHuidl. Posb ycThuIl M yeueBHUYEK B JbIXxaHUM pacTeHuid. CtpoeHue u paboTa
YCTBUUYHOTO anmnapara. J{pixanue KopHs.

Kueommnuie. JlpixaHue >XMBOTHBIX. OpraHbl JAbIXaHUS >KMBOTHBIX OpraHu3moB. KoxHoe u jerounoe
JIbIXaHUE.

Tpancnopr BewecTs

[lepeHoc BeriecTB B OpraHu3Me, €ro 3HaueHue.

Pacmenus. Tlepensuxenue BemectB B pacTeHUU. (OCOOEHHOCTH CTPOEHHUS OpPraHOB PACTEHHI,
obecneunBaromux nepesoc Bemiects. [lornomnienne KOpHIMH BOJIbl U MUHEPAJIbHBIX BElleCTB. BepTukaabHoe
NepeMeleHue BObl U MUHEPAIbHBIX COJIEH 10 KOPHIO U cTeO0. BepTuKanbHbIi TpaHCIOPT OpraHUYECKUX
BelecTB. [lepeaBIKeHNE TUTATENIbHBIX BEIIECTB B TOPU30OHTAILHOM IJIOCKOCTH.

Kueommnwvie. OcoOEHHOCTH MEpPEHOCca BEIIECTB B OPraHU3Me KMBOTHBIX. Posib MapeHXuMbl U MEPBUYHOMN
MOJIOCTH Tejla B TPAHCIOPTE BEILIECTB Y OPraHMW3MOB, HE MMEIOLIUX KPOBEHOCHOU cuctembl. KpoBeHocHas
cuctemMa: crpoerue u pyHkuuu. Jlumbarnyeckas cucrema. I'emonmumda, KpoBb, TuMda: COCTaB ¥ 3HAYCHHE.

ITuranue ¥ NuIIeBapeHue

[TuTanue Kak mpouecc NOJIy4eHHs OpraHu3MaMu BEIIECTB U DHEPTHH.

Pacmenusa. OcobenHoctu nutanus pacteHuid. [louBenHoe nuranue. Poinb KOpHS B MOYBEHHOM MUTAHUU.
Bo3gymuoe nurtanue (dotocwHTe3). 3HaueHue (orocuHTE3a. 3HAUYCHHE XJIOpPOQHIUIa B TIOMIONICHUU
COJIHEYHOU SHEPTHH.

Kueomnvie. OCOOCHHOCTH TUTAHMS KUBOTHBIX. TpaBOSAHBbIE U IUIOTOSIHBIE >KUBOTHBIC. XUIIHUKH,
CUMOHMOHTHI, TTAPA3UTHI.

[TumeBapeHue U ero 3Ha4eHUE KaK MOATOTOBUTEIBHOIO 3Tana oOMeHa BemiecTB. Posib nuieBapuTenbHbIX
¢depmenToB B mepeBapuBaHuu nuiy. OCHOBHbIE (DYHKIMU NHUILIEBAPUTEIBHONH cHCTeMbl. OCOOEHHOCTH
CTPOEHMSI MUILEBAPUTEIBHBIX CUCTEM )KUBOTHBIX.

Brigenenue

Beigenenne kak Ipolecc BBIBEJEHUS U3 OpraHu3Ma KOHEYHBIX U IPOMEKYTOUHBIX HPOIYKTOB
MeTaboM3Ma, 4y>KEPOJIHBIX M U30BITOUYHBIX BEIIECTB. 3HAYCHHE MpoIlecca BbIACJIECHUS A oOecreyeHus
ONTHUMAJIBHOTO COCTaBa BHYTPEHHEH Cpelibl OpraHu3Ma M €ro HOpMajabHOM KU3HEAESITEIIbHOCTH.

Pacmenus. Boinenenue y pactenuil. Ponb yerbun u rugaton (BOASHBIX YCTBUII) B BBIBEICHHHM W3
OpraHM3Ma pacTeHHMH YIJIEKHUCIIOro ra3a, M30bITKa BOABI U MHUHEpAJIbHBIX COJIEH. 3HAUEHHE JIMCTONaja B
JKU3HU PACTCHUM.

/Kusommnvie. BblneneHue y >KUBOTHbIX. (OCHOBHBIE THIIBI BBIJCIUTENBHBIX CHUCTEM. PoOJb JErkux,
KEITYT0OYHO-KHUIIIEYHOTO TPAKTa, KOXKH, CIIM3UCTBIX 0007I0YEK B OCYIIECTBICHUHN (PYHKIIUU BbIJCICHUS.

OO0MeH BelecTB M JHEPTUHU

CymHOCTh M 3HaUE€HUE OOMEHA BELIECTB M SHEPrUU KaK OJIHOTO U3 Haubojee CYIIeCTBEHHBIX CBOICTB
XKUBOr0. ACCUMWISIMSA U JUCCUMWIIALMS KaK JBa B3aUMOCBSI3aHHBIX M Pa3HOHAIIPABIEHHBIX Ipoliecca,
COCTaBIISIOIIUX OOMEH BEUIECTB U SHEPTUU.

Pacmenus. OOMeH BeleCTB y paCTUTEIbHBIX OPTaHU3MOB.

JKusommvie. OOMEH BeIIECTB y )KMBOTHBIX OPIaHU3MOB.

PasmHokeHHne

buonorunyeckoe 3HaueHNE pa3MHOKEHUS. BUbl pa3MHOKEHN.

Pacmenus. becrionoe pa3MHOXXEHHE pacTEeHHH: CHOpPooOpa3oBaHUE; BEreTaTHBHOE pPa3MHOXKEHHE.
[TonoBoe pa3MHOXEHNE HU3IINX PACTeHU: 00pa3oBaHKUEe raMeT; KOHbIOTallHs.

ITonoBoe pa3MHOKEHHE BBICIINX CIIOPOBBIX U CEMEHHBIX PACTEHUN. 3aBUCUMOCTb I10JI0BOTO PA3MHOKEHUS
CIIOPOBBIX PACTEHUH OT HalIMuus BOJAbl. Pa3MHOXKEHHE NMOKPBITOCEMEHHBIX pacTeHMH. L[BEeTOK kak opras
MI0JIOBOTO pa3MHOKeHHsl. OnbuleHue, JBOHOe o1iogoTBopeHre. OOpa3oBaHue ceMsH U II0I0B.

JKusommuvie. becrionoe pa3zMHOXKEHHE )KMBOTHBIX: JeJeHHE, MOYKOBaHME, pparMeHTanus. OcobeHHOCTH



MI0JIOBOTO Pa3sMHOXKEHUS KHUBOTHBIX. [IBymoseie u repmadpoautHeie opranu3mbl. Opranbl pa3MHOXKEHUS.
[TonoBeie kieTku. ONI0JO0TBOPEHNUE HAPYKHOE U BHYTPEHHEE.
Jemoncmpayusa crioco60B pa3MHOKEHHS paCTEHUI.
Pocrt u pasBurHe

OHnTOreHes, WM UHAUBUYaJIbHOE Pa3BUTHE.

Pacmenusa. PacripocTpaHeHue IUIOAOB M CEMsH. YCIOBUsA IpopacTaHus cemsH. IluraHue u poct
pOpOCTKOB. OpUEHTUPOBAHHBIN POCT.

JKusommuvie. DMOpHOHATBHBIN U MOCTIMOPHOHAIBHBINA TEPHOABI MHAWBUIYAIBHOTO pa3BuTHs. PasButne
3apojpllia (Ha mnpumepe JaHUeTHHUKA). [IpsmMol W HempsAMONl TUNBI HOCTAMOPHUOHAIBLHOTO Pa3BUTHUSL
SitneknagHoe U BHYTpUYTPOOHOE MpsiMoe pa3Butre. HeornpeaeneHHbli U ONpeIeICHHBIN TUITBI POCTA.

Jemoncmpayusa crioco60B pacpoCTPAHEHUS IUIOJIOB U CEMSH PACTCHHH.

Peryasinusi mpoueccoB Ku3HeAesiTeIbHOCTH

CBsi3p OpraHm3MoOB C BHemIHeW cpemoil. [logmepikanue roMeocTasa W MPUCTIOCOOICHUE K H3MEHEHHSM
OKpYKaroIlEenl Cpeibl.

Pacmenusa. PocToBble BellecTBa pacTEHUM.

Kueommnvle. Pazipa)xuMoCTh Kak CIIOCOOHOCTh OPraHM3MOB OTBEYAaTh Ha BO3JIECHCTBHUS OKpY)Karollen
cpensl. HepBHas cuctema, OCOOEHHOCTM CTpOe€HHMS M (QYHKUHOHUpOBaHMs. OCHOBHBIE THUIIBI HEPBHBIX
cucteM. Peduiekc kak OTBeTHas peakiusi OopraHu3Ma Ha BO3JCHCTBUE U3 BHEIIHEN CpeJibl, OCYyLIECTBIsIeMast C
ITOMOIIBIO0 HEPBHOU CUCTEMBI. be3ycioBHbIE 1 ycnoBHbIE pediekchl. UHCTUHKTEI.

OHJOKpUHHAsA (TyMOpajibHasl) CUCTEMA, €€ POJib B PErYNSIUHU MPOLIECCOB KU3HEAEITENbHOCTU. JKeme3bl
BHYTPEHHEHN CEKpEIUu.

3akiouenue (1 4)

TemaTn4yeckoe MJIIAaHUPOBAHUE

No Tema ABTOpCKas Pabouas
pasnena nmporpamma mporpaMmma
Beenenue 1 1
1 Knetka 2 1
2 Txanu 5 5
3 Oprasbl 8 9
4 Opranu3M Kak eMHOE 11eJI0e 1 1
5 JKuznenesTenbHOCTh OpraHu3Ma 16 16
3aKiIroueHue 1 1
HUTOTI'O 34 34

OunenuBaHue pe3yabTaTOB 0CBOEHHS Kypca:

OI_IeHKa y‘{C6HbIX I[OCTI/I)KGHI/Iﬁ 06yqa10mnxc;1 OCYIICCTBJISACTCA 3a CUeT MMPpOMCIKYTOYHOI'O U UTOTrOBOI'O
KOHTPOJIA.

HpOMe)KYTO‘IHaH aTTrecranuia 06yqa}01u1/1xca MOKET IIPOBOAUTHCA KaK TMCbMCEHHO, TaK U YCTHO. (DOpMaMI/I
IIPpOBCACHUA MHUCBMEHHON aTTecTaluu MOryT OBITh: KOHTPOJIbHAsA pa60Ta; TCCTHUPOBAHUC. YcTHBIE BUIABI
HpOMe)KYTO‘IHOﬁ arrecrallu MOryT OBITh CJICAYIOIIHUE: 3a4€CT, CO6€C€,Z[OB3HI/I6.

Htoroseiit KOHTPOJIb 3HAHUM OCYHICCTBJISACTCA B (I)opMe YCTHOT'O 5K3aMCHaA.
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