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IlosicHuTeILHAS 3aMUCKA

1. CraTtvc nporpaMmMmbl

JlanHas pabodvasi mporpamMma IO OHOJIOTMHM cocTaBieHa Ha ocHoBe «IIporpammer
OCHOBHOTO 00111ero oopa3zoBanus. buosnorus. 5-9 kiaccel», aBTOPbI

1. Vyeonuk H.U. Conun, A.A. IlnemaxoB, buonorus. XXusoit opranusm.6
kiacc. Mocksa. «Jlpoday, 2016.JIuaus YMK «Cdepa xuznu».

2. [InemakoB A. A.. 6 ki1.: buonorus. XKuoil opranusm, padodast TeTpaap K
yueOHuKky A. A. IlnemakoBa, H. W. Conuna «buonorus. XXusoit opranusm». M.:-
Hpoda,2016.

3. AxnepoBa W.A., Ceicomstura H.b., Commn H.U., Terpaney nmns
a00paTOPHBIX M CAMOCTOATENbHBIX HaOmoAeHN, MockBa, «/Ipoday», 2016.

IInanupyemblie o0pa3zoBaTe/ibHbIe Pe3y/JIbTATHI 0CBOEHUSI Kypca

IIpeomemnvie pezyromamei:

. OCHOBHBIE OPTaHOU Bl KJIETKU, TKAHU PACTCHHUN W KUBOTHBIX, OPTaHBl U
CHUCTEMBI OPraHOB PACTEHUM U KUBOTHBIX;

. YTO JISKUT B OCHOBE CTPOEHHSI BCEX JKMBBIX OPTaHU3MOB;

. OpraHbl ¥ CUCTEMbI, COCTABIISAIOLINE OPTAaHU3MbI PACTEHHS U )KUBOTHOTO;

. CyTh TOHSATHM W TEPMHUHOB: «cpefa OOUTaHUA», «PAKTOPbI CpEAbI»,

«(haxkToppl HEXUBON NPUPOIBI», «(HAKTOPHI >KUBOW MPUPOJIBI», «IUIIEBBIE LEMN»,
«TULIEBBIE CETUY, «IIPUPOTHOE COOOIIECTBOY, «IKOCUCTEMAY;

. KaK TOT WJIK HHOW (DAKTOP Cpe/Ibl MOXKET BIIUSATH Ha )KUBBIC OPTaHU3MBI;

. XapakTep B3aUMOCBS3EH MEXJy >KMBBIMH OpPTaHM3MaMH B IPHPOJTHOM
COOOIIECTBE;

. CTPYKTYPY IMPUPOTHOTO COOOIECTBA.

VYyamuecs J0/KHbI YMETh:

. pacrno3HaBaTh M IMOKa3bIBaTh Ha TAOJMIIAX OCHOBHBIC OPraHOMJIbI KJICTKH,
pPacTHTEIbHBIC M XUBOTHBIC TKAHU, OCHOBHBIC OPraHbl U CHCTEMbBI OPT'AaHOB PACTCHUN U
JKUBOTHBIX;

. UCCIICJIOBATh CTPOCHHUE OCHOBHBIX OPI'aHOB PACTCHHUS;

. yCTaHaBJIMBAaTh OCHOBHBIC UEPTHl PA3IMUYUsl B CTPOCHHU PACTHUTEIBHOUN M
’KUBOTHOM KJICTOK;

. yCTaHABIIMBAaTh B3aMMOCBS3b MEXKAY CTPOCHHEM T[obera W  ero
GyHKIHSIMUY;

. UCCIIeJIOBaTh CTPOCHHE 4YacTell moOera Ha HATypaldbHBIX OOBEKTaX,

ONpCACIIsITh UX Ha Ta6J'II/II_IaX; 00OCHOBEIBaTh BXKHOCTh B3aMMOCBS3U BCEX OpraHoB U
CHUCTCM OPraHOB IJIA obecneueHUs HCJIOCTHOCTU OpTraHnU3Ma;

. onpeAciiTb W IIOKa3blBATb  Ha Ta6n1/1ue opraibl MW  CHCTCMBI,
COCTaBJIAIOMIUEC OPTaHNU3MBbI paCTeHI/II\/’I U )KMBOTHBIX,

. OOBACHATH CYIHOCTb OCHOBHBIX mponeccoB KHU3HCOACATCIIbHOCTH
OpraHnu3MOB;

. 00OCHOBEIBATH B3aUMOCBS3b nmponecCcoB KUBHCACATCIIBHOCTU MCKIY

co0oif;
. CPaBHUBATh MMPOIECCHI JKU3HEACATSIILHOCTH PA3JINUHBIX OPraHU3MOB;



. HaOMoaTh 32 OWOJIOTMYECKUMHU IMPOIIECCaMH, OIUCHIBATh WX, JEJaTh

BBIBOJIBI,
. HCCIIEIOBATh CTPOCHUE OT/ICTBHBIX OPTaHOB OPraHNU3MOB;
. (uKkcUpoBaTh CBOU HAOTIOJCHHMSI B BUIC PUCYHKOB, CXEM, TaOJIHII;
. coOmroaaTh nmpaBuiIa MOBEACHUS B KaOWHETE OUOJIOTHH.

Conepxxanue y4eOHOT0 nmpeamera
BuoJsorus. ’Kusoii opranmusm. 6 kiacc.
(35 yacoB, 1 yac B He/eJ110)
1. CTtpoeHue u cBOMCTBA :KMBBIX Opranu3mMos (11 u)
MHuorooOpa3ue KUBBIX OpraHu3MoB. (OCHOBHBIC CBOWCTBA JKHBBIX OpPraHU3MOB:
KJIETOYHOE CTPOCHHE, CXOJHBI XUMHUYECKHA COCTaB, OOMEH BEIISCTB W DHEPrUM, MHUTAHUE,
JIBIXaHHE, BBIJCIICHUE, POCT U PAa3BUTHE, PA3APAKHUMOCTh, IBIKEHHUE, Pa3MHOKEHUE.

COI[Cp)KaHI/Ie XUMHUYCCKHUX DJJIEMCEHTOB B KICTKE. Boz[a, APYru€ HCOPTraHNYCCKUC
BCIICCTBA, MX POJIb B XU3HCACATCIILHOCTU KIICTOK. OpFaHI/ILIeCKI/Ie BEUICCTBA: 6CJ'IKI/I, JKHPBI,
YTJII€BOABI, HYKJICUHOBBIC KHUCJIOTEI, UX POJIb B KJIICTKEC.

JlaGopaTopHble 1 NpaKTHYeCKHe PAdOThI:

Onpenenenue cocraBa ceMsH miieHunsl (JI.p. Nel).

Krnetka - anemeHTapHas eIMHHIIA )KUBOTO. be3bsiiepHbie U siaepHble KieTku. CTpoeHue 1
GbyHKIIMK sSapa, IUTOIUIA3MBbl M €€ OPraHoOMAO0B. XPOMOCOMBI, MX 3HaueHue. Paznuumsi B
CTPOEHUHU PACTUTENBHOMN U KUBOTHOM KJIETKH.

JladopaTopHas pa6ora: CTpoeHue KIETOK KUBbIX opranu3mMoB (JL.p. No2).

Jlenenne — BakHEHIIEEe CBOMCTBO KJIETOK. 3HAUYEHHE ACIICHUS Il POCTa U Pa3BUTHUA
MHOTOKJICTOYHOTO opraHu3ma. JIBa tuma penenus. JlemeHne — OCHOBa pPa3MHOXKCHHS
oprann3mMoB. OCHOBHBIE TUIBI ACICHUS KIeTOK. MuTo3. OcHOBHbIE 3Tanbl MUTO3a. CyIIHOCTH
Melio3a U ero OMoJOrH4ecKkoe 3HauYeCHHE.

JemoncTparms Mukponpenapatr «Mwuto3». MukpornpenapaTsl XpoOMOCOMHOTO0 Habopa
YeJIOBEKa, )KUBOTHBIX Y PACTCHHIA.

[Tonsitne «rkanb». KieTouHble 31€MEHTHI U MEXKKJIETOYHOE BEIIeCTBO. THIBI TKaHEH
pacTeHuii, X MHOrooOpasue, 3Haue€HHUE, OCOOCHHOCTH CTPOCHMs. THMBI TKaHEH >KMBOTHBIX
OpPraHU3MOB, UX CTPOCHUE U PYHKIIUU.

JladopaTopHas pa6ora. Tkanu xuBbix opranu3mMoB (JL.p. Ne3).

6. Oprasbl 1 cucTeMbl Opramos (3 4)

[lonarue «opran». Opranbl LIBETKOBOTO pacTeHUs. BHelIHee CTpoeHHE M 3HAYCHUE
kopHs. KopHeBbie cuctembl. Bunonzmenenus: kopHeit. Ctpoenue u 3HaueHue nodera. [Touka —
3auaTouHsblii moder. Ctebens Kak oceBoil opran mobera. [lepenBukenue BemecTB Mo cTeOIO.
Jluct. Ctpoenue u ¢pynkuuu. [IpocTeie u crnoxxuble TUCThs. L[BETOK, ero 3HaueHue U CTPOCHUE
(oKONOLBETHUK, ThIUMHKH, TecThku). Couerus. [lnoapl, ux 3HaueHue u pasHooOpasue.
CrpoeHue cemMsiH OJHOJOJBHOTO M JBYIOJBHOrO pacteHuid. Cucrembl opraHoB. OCHOBHBIE
CUCTEMBI OpraHOB JKMBOTHOI'O OpPraHM3Ma: MHUILEBAPUTENbHAS, OMIOPHO-/IBUTATENbHAS, HEPBHAS,
SHIOKPUHHAS, PA3MHOKECHHUSI.

JlabopaTopHble W mpakTHYeckue padoThl. Pacrio3HaBaHue OpPraHoB y pacTeHWil U
#uBOTHBIX (ITp.p.Nel).

7. PacTeHnnst M :KNBOTHBIE KAK HeJOCTHbIE OpranusMsl (1 1)
B3auMocBsI3b KIIETOK, TKaHe M OpraHoB B opraHu3max. JKuBble OpraHusMbl U

OKpyXarolas cpeza.



2. KKusHenesaTeIbHOCTH oprann3ma (18 yacon)
CymHocTe TMOHATHA «muTaHue». OCOOCHHOCTH MHTAaHUS PACTUTEIHHOTO OpraHu3Ma.
[TouBenHoe nurtanue. Bozaymuoe nutanue (orocunre3). OCOOCHHOCTH MUTAHHS >KUBOTHBIX.
TpaBosiiHbIC )KUBOTHBIE, XUIITHUKH, TPYIOEIbl; CHMOUOHTBI, TAPA3UTHI.

Jlemoncmpayus NEUCTBUS KENyIOYHOTO COKa Ha OEJIOK, CIIOHBI Ha KpaxMmal; OIbITa,
JIOKa3bIBAIOIIEr0 00pa30BaHKe KpaxMaa Ha CBETY, MOTJIOLIEHHE YTIIEKUCIIOTO ra3a JIUCThIMU.

3HaueHue JpixaHus. Posib Kucioposia B mpoliecce pacileneHus] OpraHMueCcKUX BELECTB
1 0CBOOOKJICHNH dHEepruu. Jpixanue pacteHui. Poiib yCThHII 1 YeueBHUEK B MPOIIECCE JbIXaHHS
pactenuid. [lpixanue >kMBOTHBIX. Opraubl IbIXaHUs )KUBOTHBIX OPraHU3MOB.

JleMoHcTpalyst ONbITOB, WIIIOCTPUPYIOUIUX JIbIXaHUE MPOPACTAIOIINX CEMSH, JbIXaHUE
KOpHEil; 0OHapy»KeHUE YIrIIEKUCIIOTO0 ra3a B BIABIXaEMOM BO3/YXE.

[lepenoc BemiecTB B opraHusme, ero 3HadeHue. [lepenBrkeHUe BEIIECTB B PAaCTEHUM.
Oco0eHHOCTH CTPOCHHS OPraHOB PACTEHUI, 00€CTIEUNBAIOIIUX MPOIIECC TIEPEHOCA BEIIIECTB.

Oco0eHHOCTH TepeHOoca BEIIECTB B OpraHu3Max >KMBOTHBIX. KpoBeHOcHas cucrema, ee
cTpoenue, pyHkuu. I'emonumda, KpoBb U COCTaBHbIE YACTH (IJ1a3Ma, KJIETKU KPOBH).

JlabopaTopHas padora. [lepenBukeHue BOJAbI U MUHEPAIbHBIX BELIECTB MO CTEOIIIO
(JL.p. Ned).

Jlemoncmpayusi  OnbITa, WUTIOCTPUPYIOIIETO MYTH MEPEeIBUKEHUS OpPraHUYecKUX
BEIECTB MO CTEOIIIO.

Ponb BeIeneHNs B poniecce )KU3HeAeATeIbHOCTH OpraHu3MoB. [IpoiyKThl BbIAETICHUS Y
pacTeHMH W JKUBOTHBIX. BpineneHune y pacreHuil. Beiaenenne y KuMBOTHBIX. OCHOBHBIE
BBIJICTTUTENIbHBIE CUCTEMBI Y )KUBOTHBIX. OOMEH BEIIECTB U DHEPTHH.

3HaYeHUE OMOPHBIX CHCTEM B JKU3HU OPraHu3MoB. OMOPHBIE CUCTEMBI PACTEHHIA.
OnopHbI€ CUCTEMBI KUBOTHBIX.

JlabopaTtopHnast pabota. PaznooOpa3ue onopHbIXx cucteM KUBOTHBIX (JI.p. Ne5).

JleMOHCTpaIlysi CKEeJEeTOB MJIEKOTMTAIONINX, PACHHIOB KOCTEH, PaKOBHH MOJUIIOCKOB,
KOJIJIEKIIMHA HACEKOMBIX.

JIBukeHue - BakHel1as 0COOEHHOCTh KUBOTHBIX OPraHW3MOB. 3HaUEHUE JBUTATEIHHON
aKTUBHOCTH. MexaHu3Mbl, oOecreuuBaoliie ABM)KEHHUE >KUBBIX OpraHu3MoB. JIBrkeHue
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. J[BUraTeIbHbIC peaKIIUU PACTEHUH.

JladopaTopHas padora. /[Bmwxenne nHby3opun-tydenpku. [lepenBmwkenne 10KIeBOTO
yepBs (JL.p. Neb).

KuzHenesTeNbHOCTh, OpraHM3Ma W €€ CBA3b C OKpyXarwlued cpenoil. Perymsnus
MIPOLIECCOB KU3HEACATETLHOCTU OpraHnu3MoB. Paznpaxkumocts. HepBHast cucrema, ocoOeHHOCTH
ctpoenusi. OCHOBHBIE TUIIBI HEPBHBIX cucTeM. Peduieke, MHCTHHKT.

JleMOHCTpalysi MHKpPOIPENnapaToB HEPBHOM TKaHH, KOJEHHOTO M MHIaTelIbHOTO
peduiekcoB, Mozeneil HEpBHBIX CHUCTEM, OPraHOB YYBCTB PACTCHHI, BBIPAIICHHBIX IOCIE
00pabOTKH POCTOBBIMU BEIIECTBAMHU.

buonoruueckoe 3HaueHune pasMHoOxkeHUs. Buabl pazmMHokeHnus. becronoe pa3MHoOKeHHE
KUBOTHBIX (JIeTIeHHe MPOCTEHIINX, MOYKOBaHWE TUAPHI). becrnonoe pa3MHOXKEHHE PaCTCHHIA.
[TonoBoe pa3MHOXeHHE OpraHuzMoB. OCOOEHHOCTH TMOJIOBOIO Pa3MHOKEHHS! KHBOTHBIX.
Opranel pasmHoxenus. [lonossie kinetkn. Omnonorsopenue. [lonoBoe pasMHOXKEHUE PAaCTEHUN.
Pa3smHOXkeHMe pacTeHMil ceMeHaMu. L[BETOK Kak OpraH IIOJIOBOTO Pa3MHOXEHMsI; COLBETHS.
OmnbuieHune, [BoiHOE omIogoTBopeHne. O6pa3zoBaHue MIIOJIOB U CEMSIH.

Jlabopamopuvie u npaxmuueckue pabomoel: BereraTuBHOE pa3MHOXKEHHE KOMHATHBIX
pactenuit (IIp.p. Ne2).

JleMoHCTpalys cnocoOOB pa3MHOKEHHUSI PACTEHUH, pa3HOOOpa3us U CTPOCHUS COLBETHIA.

Poct u pa3Butue pacrenuii. UnauBuayansHoe pa3BuTHe. PacnpocTpaHeHue IIJI0/10B U
ceMsH. COCTOSIHME TOKOS, €ro 3HauY€HUE B JKM3HM PACTEHUH. YCIIOBUS NMPOpPACTaHUS CEMSH.
[Tutanue u poct HpopocTKOB. OCOOEHHOCTH Ppa3BUTHUSL >KUBOTHBIX OpraHu3MoB. PasBurtue



3apojpiia (Ha mpuMepe JiaHleTHuka). [locTamOproHanbHOE pa3BUTHE KHUBOTHBIX. [Ipsmoe u
HENpsIMOE pa3BUTHE.

Jlabopamopuwvie u npakmuueckue padomui. lIpsiMoe 1 HenpsMOe pa3BUTHE HACEKOMBIX
(JLp. Ne7).

JleMoHCTpaIys coco0OB paclpoCTpaHEHUS TUIOA0B M CEMSIH.

B3anMoOCBsI3b KJIETOK, TKaHEH M OpraHoB B OpraHusMe. PeryisatopHas IesTeabHOCThb
HEPBHOH M ryMopanbHOl cucteM. Oprann3M (QpyHKIMOHUPYET Kak enuHoe nenoe. Opranmsm -
OnoyIoTHYecKasl CUcCTeMa.

3. Opranusm u cpenaa (6 4)

Cpena oOurtanus. @axTtopsl cpensl. Bimsaue (QakTopoB HEXKHBOW  IPUPOIBI
(Temmepatypa, BIaXHOCTh, CBET) Ha KUBbIE OPraHU3Mbl. B3anMOCBSI3M KUBBIX OPTraHU3MOB.

[Ipuponnoe coobmiecTBo U sKocucteMa. CTPYKTypa U CBSI3M B MPUPOJIHOM COOOIIECTBE.
Ilenu nutanus.

JleMoHCTpalys KOJUICKIHUH, WIUTIOCTPUPYIOMIUX HSKOJIOTUYECKHE B3aUMOCBSI3H JKHUBBIX
OpraHU3MOB.

KajleH1apHO-TeMaTHUYeCKOe IIAHNPOBaHuE Kypca «buogorus»
76xJ1acc, 60a30Bblii ypoBeHb. 2019-2020 yueOHbIii roj.
YMK H.U. Conun, A.A. IlnemakoB, buonorus. Kuoit opranusm.6

, 35 yacoB. 1 yac B

HeeJIo.
Yuureas [pyako A.C.
TemaTuueckoe NJIAHUPOBAHHE
No Tema ypoka OneMeHTBI Coep KaHus XapaKTepucTUKa BUIOB
YpoKa JEeATEIbHOCTH
1 Bognsrit [Ipenmer u MeToaBI OHOIOTHY. TectupoBanue
HHCTPYKTaXK CsoiicTBa xuBoro. [{apcTsa xkuBOI
1o T.0. MPUPOABI U UX Npu3HaKkH. OTaembl
Bxoanoit pacTeHul U TUIBI KUBOTHBIX, UX
KOHTPOJIb MIpEACTaBUTENN
3HaHUUI
2. Knerka — Knerounsle u HeKIIeTOUHBIE HazpiBaroT ocHOBHBIE
KUBAS opranu3mbl. OpraHouibl KJIETKU 1 OpPraHOUABI KJIETKH.
CHCTEMA. ux pyskuun. Pasnuuus B ctpoennn | OnuchIBarOT yHKIMU
Crpoenue PacTUTENBHON M JKUBOTHOM KJIETOK OCHOBHBIX OPTraHOHMJIOB KJIETKH.
pactutenbHOi | JlabopaTopHas pabora «CtpoeHue 3anonHeHue TabIUIBl 1 HEMBIX
U )KUBOTHOH KIIETKH» PHCYHKOB B pa0OuuX TETpasix
KJIETKU




3. Henenne XpoMocombl, ux 3HaueHHe. J[Ba Tuna | YMerT 00BsICHUTH 110
KJIETKH JIeJIeHUs KJIETKHU: MUTO3 U MEeH03. pUCYHKaM y4eOHHMKa MPOLECCh
Jlaboparopnast pabota «/lenenne MHUTO3a U Me03a
KIICTKUY BricTpanBaror
MOCJEeI0BaTENbHOCTh CTaIUI
MUTO3A.
4, Txanu [Tonstue «rkanby». Kinerounsie OOO0CHOBBIBAIOT OMOJIOTHYECKOE
pacTeHui 3JIEMEHTHI U MEKKJIETOUHOE 3HauYeHHe Mporecca JeIeHus
BEILECTBO. TUMBI TKAHEN PaCTEHUH, KJICTKHA
X MHOT0OOpasue, 3HaucHHE, YMeIoT HaX0oIUTh Ha PUCYHKaX
0COOCHHOCTH TUIIBI TKAHEH pacTeHuH,
O00BSCHATH UX OCOOCHHOCTHU U
3Ha4YeHHe
JlabGopaTopnas pabora
5. Tkanu TuIbl TKaHEW JKUBOTHBIX Pacno3HarT OCHOBHBIE I'PYMIIBI
KUBOTHBIX OpPTaHU3MOB, UX CTPOCHHUE U KJIETOK. Y CTaHaBIUBAIOT CBS3b
GbyHKINK MEXTy CTPOSCHHEM U
JlabopaTtopHas padora TkaHu (GYHKIMSIMH KIIETOK TKAHEH.
JKUBBIX OPraHU3MOB HassiBatoT ocHOBHBIE (PYHKITUH
TKaHer. ONICHIBAIOT U
CPaBHHMBAIOT CTPOCHHE
Pa3IMYHBIX TPYNH TKAHEH

6. Opransl [lonstue «opran». Opraus HassiBator wactu mobera.
LBETKOBBIX LIBETKOBOT'O pacTeHus. BHemHee OnuceIBalOT ¥ CPAaBHUBAIOT
pacTeHuit CTpOEHHE U 3HAYEHNE KOPHSL. yacTH rmodera. Y CTaHaBIMBAIOT

KopueBbie cuctemsl. CBSI3b MEXY CTPOCHISIMH H
Bunonsmenenus kopueil. CtpoeHue | GyHKIHSIMH OPTaHOB.

u 3HaueHwue modera. [Touka — OnuceIBalOT BHYTPEHHEE
3auaTouyHbIi moder. Ctebennp Kak CTpOCHHUE YacTel mobdera u ux
0CEBOIt opraH mooera. GYHKIMH.

ITepenBmxenue BemecTs 1Mo credmio. | JJabopaTopHas padora

Jluct. Ctpoenue n GyHKITHH.

IIpocTplie U CII0XKHBIE JINCTHSI.

7. Opransl LlBeToK, ero 3HaUeHNE U CTPOCHHE HaszpiBatoT yacTu nBeTka.
[IBETKOBBIX (OKOITOIIBETHHK, THIYNHKH, IECTHKH). | ONMHACHIBAIOT U CPABHUBAIOT
pacteHuit Comserus. [Imomer. 3HaueHmne 1 YacTH LIBETKA. Y CTAHABIUBAIOT

pasznooOpaszne. CTpoeHne ceMsH CBSI3b MEXKY CTPOCHISIMH H
OTHOJIOIFHOT'0 U ABYAOIBHOTO (YHKIHSIMHA OPTaHOB.
pacTeHuM.

8. Opransl 1 CucremMbl OPTaHOB )KHBOTHBIX. HaspiBatoT 0OCHOBHBIE OpTaHbl U
CUCTEMBI OCHOBHEBIE CUCTEMBI OPTaHOB WX CHCTEMBI Y )KHBOTHBIX.
OpTaHoB YKUBOTHOTO OpTaHHU3Ma! OOBACHSIOT POJIb CUCTEM
JKUBOTHBIX MUIIeBapUTENbHAS, KPOBEHOCHAS, OpPTaHOB YKHBOTHBIX.

IBIXaTebHas, BRIACTUTENbHA, OO0OCHOBHIBAIOT BAXXHOCTh
OITOpHO-/[BUTATENbHAS, HEPBHAS, B3aMMOCBSI3H CUCTEM OPTaHOB
SHIOKPUHHAS Opranm3Ma

JlabopaTtopHas paboTa

9. Yto MBI Marepuan pazaena 1. [ToBTOpEHUE U 3aKpEITICHUE,
y3HAIIA O Jlaboparopnas pabora MIPOBEpKa 3HAHMIA IO TEME.
CTPOCHHH Pacrio3nanve opraHoB y pacTeHui u
SKHBBIX YKUBOTHBIX.

OpPTraHH3MOB

10 [Murtanwue. CyIHOCTb MOHATHS «ITUTAaHUEY. OnuceIBal0T 0COOEHHOCTH
[TouBenHoe OcobeHHoCTH TUTaHUs MTUTAHUS PACTECHUM.

MATaHKE PacTUTENBHOIO OPraHu3Ma. Onpenenstor CyUHOCTh

pacTeHui

IlouBeHHOE UTAHUE.

ITOYBCHHOI'O ITMTAHU .




11 dorocunTe3 Bosznymnoe nuranue (porocuntes). | OnpeneisroT CymHOCTh
Hemonctpanus OmbIT, BO3JyLIIHOT'O IIUTAHUSI.
JOKa3bIBAIOIINI 00pa3oBaHHe O60CHOBLIBAIOT
Kpaxmalia Ha CBCTY, HOITIOMICHHC OMOIOTMYECKYIO POITb 3ENIEHBIX
YIIIEKUCIIOr0 Ta3a JUCThSIMHU. Povm, pacTeHuii.
CBETa U BOJIbI B )KU3HU PacTEHUH.

12 [MuTtanue u Oco0eHHOCTH TUTaHUS! JKUBOTHBIX. Onpenensor THN MUTAaHUS
nuuieBaperre | TpaBosAHbIE KUBOTHBIE, XUIITHUKH, JKUBOTHBIX. Ha3piBaroT
y KUBOTHBIX TPYyIoebl, CHAMOMOHTBI, Tapa3UThI OCHOBHBIE OT/IEJBI

HeMoHcTpanus MUILIEBAPUTEIIBHON CUCTEMBI

HelicTBrE JKEMy JOYHOrO COKa Ha JKUBOTHBIX. OTIpeNeNnsoT TUII

0eJIOK, CIIOHBI Ha KpaxMall. IUTAHUS SKUBOTHBIX.
OGOCHOBBIBAIOT CBS3b CHCTEMBI
OpraHoB MeKAY coboii

13 Uro MbI Martepuan o MUTaHUM PacTeHUH 1 [ToBTopstOT U 0000IIAIOT
y3HAJIU O KUBOTHBIX MaTepual TeM, OTBEYAIOT Ha
MUTaHUH BOIPOCHI, PEMIAIOT 3aJaHus
pactenuii u
KHBOTHBIX

14 Jlpixanue 3nauenue apixanus. Ponb kuciaopona | Onpenensror CynHoCTb
pacreHuit B NIPOLECCE PACLICIIICHUA Ipolecca JbIXaHus.

OpPTaHUYECKHX BEIIECTB C U CpaBHHMBAIOT MIPOLIECCHI
OCBOOOXKIICHUS DHEPTUH. TUTIBI (OTOCHHTE?a M ABIXAHHA.
JBIXaHUS. Knerom{oe JbIXaHUE. HassBazoT OprassI
[pixanue pacreHuid. Ponb ycTeun u ’
4eyeBMYEK B MPOLIECCE JBIXaHHs YHacTBYIOIIUE B IIPOLCCCE
pacrenwmii. JlemoHCcTparus JABIXaHUS.

OnBITHI, WILTIOCTPUPYIOIIHE JBIXaHHE

MIPOPACTAIONINX CEMSIH, bIXaHNE

KOpHeH

15 Jrixanue Jpixanne >KMBOTHBIX. OpraHsl HaseiBaror oprass,

KUBOTHBIX IBIXaHUS )KHBOTHBIX OPTaHU3MOB YYacTBYIOIIME B IIPOIIECCE
Hemonctpaius OOHapykeHue npixaaus. Ha3pIBatoT TUIIBI
YTIIEKHCIIOTO Ta3a B BBIIBIXaeMOM JIBIXAHHS Y KUBOTHBIX.
BO3ZyXe. IIpHBOAAT IPUMEPHI KUBOTHBIX
Y HAa3bIBAIOT WX TUN JbIXaHUS

16 Kontponsuas | Matepuan o teme «CTpoeHueE, Bocnpous3BoasT u3ydeHHbIN
pabota 3a 1-e | muTaHWe U JABIXaHUE OPTAaHU3MOBY» MaTepHual, perias 3aaHus
TIOJTYT 0T E KOHTPOJILHOU PaboTHI

17 Tpaucnopt Ilepenoc BeliecTB B opranusme, ero | Ha3pIiBaloT U ONMUCHIBAIOT
BEIIECTB B 3Hauenue. [lepeaBkeHue BEMECTB B | MPOBOSINNE CHCTEMBI
pactutenbHBIX | pacTreHuu. OcOOEHHOCTH CTPOEHUS pactenuii. HazpiBarot yactu
OpraHu3Max OpraHOB pacTECHUH, MPOBOISLIEH CHCTEMBI

00ecTIeuynBaroIIie MPOoIece MepeHoca | pacTeHUH.
BEIIIECTB.

HemoncTpanus

OMBIT, WUTIOCTPUPYIOLIMH ITyTH

TEepEIBMKEHNUS OPTaHHYECKIX

BEIIECTB I10 CTeOITI0.

JlabopaTopHas pabota

«IlepenBmkenre BOABI U

MUHEPAIBHBIX BEIIECTB 110 CTEOIIOY.

18 Tpancnopt OcobeHHOCTH NepeHoca BEIIECTB B YcTaHaBIMBaIOT POJIb
BELIECTB B OpraHHU3Max KUBOTHBIX. KPOBEHOCHOH CHCTEMBI y
YKUBOTHBIX KpoBenocnas cucrema, €€ cTpoeHue, | >KMBOTHBIX OpPraHU3MOB.
OpraHu3mMax ¢ynkuuu. ['emonumpa, KpoBb u €€ OnuceIBaOT KPOBOOOpAIIEHUE

COCTaBHBIE YacTH (I1a3Ma, KJIETKU
KPOBH)

MIJICKOIIMTArOIIHX.
Y cTaHaBIMBaIOT B3aUMOCBSI3b




JlabopaTtopHas pabota: CTpocHue
KJICTOK KPOBH JISTYIIKH M YETOBEKa.

KPOBEHOCHOM CHCTEMBI C
JIBIXAaTEILHON ¥ OpraHaMu
KpOBOOOpaIIeHUs

19 Brinenenue Pornb BeIICTICHNS B TTpoLiecce Onpenensior CyecTBeHHbIC
IKU3HEICATENTbHOCTH OPraHH3MOB, TIPHU3HAKH [POLECCA BBIACTCHHUS.
MPOZYKThI BHIICICHHSA Y PACTCHHH U | Briapngior 0cOGEHHOCTH
KUBOTHBIX. BBlZienenue y pacTeHui. BBUICIICHHS y PACTCHHIL.
Brinenenue y xuBoTHbIX. OCHOBHBIC Onpejensior 3Hauexue
BBIJICTTUTENbHBIE CHCTEMBI Y
SKHBOTHDIX. BBIJICTICHUS B )KU3HU
opranusmos. [Ipusozsr
MPUMEPHI BBLICTUTEIBHBIX
CHCTEM YKUBOTHBIX.
20 O0MeH OOMEH BeIIeCTB 1 SHEPTHUH. VcTaHaBiIMBaOT B3aUMOCBS3b
BEIIECTB U CHCTEM Opr'aHOB Opr'aHH3Ma B
SHEPTUU mporiecce 0OMeHa BEIECTB.
Jloka3bIBaroOT, 4TO OOMEH
BEIIIECTB — BaKHEUITUN
MPU3HAK )KUBOT'O
21 Urto MBI Martepuai TeM O TpaHCIOPTE [ToBTOpSITOT M 000OIITAOT
y3HAIHN O BEIIIECTB M BBIJIETICHUN MaTepuai TeM, OTBEUaloT Ha
TPaHCIOpTE, BOIIPOCHI, PENIAIOT 3aJ[aHUs
BBIJICTICHHH U
obmeHe
BEIIECTB
22 Ckener — 3HavyeHue OMOPHBIX CUCTEM B JKM3HH | Ha3pIBaloT U OMUCHIBAIOT
oropa oprann3moB. OIOpHbIE CUCTEMBI CTPOEHHE OIIOPHBIX CUCTEM
opraHusma pacreHuii. OIOpHBIC CUCTEMBL pacTeHUi U JKUBOTHBIX.
JKHBOTHBIX OOBACHSIOT POJTH OIMTOPHBIX
JeMoHcTpanus CHUCTEM JUIS KUBBIX
CKGJICUTBI MIICKOITUTAIOIINX, PACIAI | opraHn3MOB. BBIsBISIOT
KOCT€H, paKOBUHBI MOJIJIOCKOB, NPU3HAKH OTOPHBIX CHCTEM,
KOJIICKIIHMH HACCKOMBIX. YKa3bIBaIOT HAa B3aUMOCBSI3b X
JlabopaTopras pabora .
Pa3Hoo0pasue onopHbIX CHCTEM CTPOCHMS U YHKIIUH
KUBOTHBIX.
23 JBmxeHue JIBrokeHmne Kak BayKHEHIIIAsK Ha3zpiBaroT 1 OIKUCHIBAIOT
XKHUBOTHBIX 0COOCHHOCTb JKUBOTHBIX CIIOCOOBI IBM)KEHHS )KUBOTHBIX,
OpraHu3MOB. 3HaUCHUE IPUBOIUTH IPUMEPBHI.
JBUTaTeIbHOM aKTUBHOCTH. OOBACHAIOT POJb IBUKEHUH B
JlabopaTopnas pabora [[BuxeHne JKM3HHU KHBBIX OPTaHH3MOB.
MH]Y30pHH, Ty(QEIbKH. CpaBHMBAIOT CIIOCOOBI
Jlaboparopnas pabota JBYKEHUS MEXKTy COOOI.
Tlepemermenne RoKACBOro 1epBsL. Y cTaHaBIMBAKOT B3aMMOCBS3b
MEXKy Cpenoi oOuTaHus 1
crioco0aMu TiepeIBIKEHIS
OpraHu3Ma.
24 HBmwxenne Mexanu3mbl, 00ecIieurnBaroLne [TpuBOIAT TOKA3aTENBCTBA
pacreHuii JBIDKEHHE J)KMBBIX OPTaHU3MOB. JBUTaTENIbHON aKTUBHOCTU
JBUrarenbHble peaKIMu PacTEHUI pacTeHuit
25 Urto mbI Martepuan Tem o cKenere u [ToBTOpSsIFOT M 00OOMIAIOT
y3HAIHU O JBIDKEHUH MaTepuai TeM, OTBEYaloT Ha
CKeJnere U BOIIPOCHI, PELIAIOT 3aJaHuUs
JBIDKEHUH
26 Koopaunamus | JKusHeneaTenbHocTh opranusma v eé | HaspIBaroT v onpenensror yactu
U peryJsiusl. CBSI3b C OKpPY’KaIOIIeH cpenon. PEryJIATOPHBIX CHCTEM.
HepsHas Perysisuus poreccoB OOGbACHAIOT pedIIeKTOPHBIH
cucrema KHU3HEICATEIIEHOCTH OPraHU3MOB. Xapaktep ACATCILHOCTH

HepBHOfI CUCTCMBI.




JKUBOTHBIX Pazppaxxumocts. HepBHad cucrema,
ocobeHHocTH cTpoeHust. Pedrekc,
WHCTHUHKT.

27 OHIOKpUHHAs | DHAOKpUHHAA cuctema. E€ pois B CpaBHUBAIOT HEPBHYIO U
CUCTeMa. perysLuu IpoLeccoB SHJIOKPUHHYIO CUCTEMBI,
PoctoBrie KU3HEACATCIIbHOCTH. Kemesnl O6’bﬂCHﬂ}OT HX POJIb B
BelllecTBa BHYTpeHHeU cexpennu. PoctoBbie PETYISALUU IPOLIECCOB
pactenuit BEILIECTBA PACTEHUM JKU3HENEATENbHOCTH

opranu3MoB. OMUCHIBAIOT
peakiuu pacTeHU Ha
W3MEHEHHUS B OKpYKarolei
cpene

28 Becnionoe buonorunyeckoe 3HaueHHE Omnpenenstor poib
pasMHOKeHHe | PAa3MHOXKEHHMs. BUJIbI Pa3MHOXCHHS. | pa3sMHOKEHHUS B )KH3HH KUBBIX

becnonoe Pa3MHOXKEHHE KUBOTHBIX | Gprapn3moB. BbIABIAIOT
(meneHme MPOCTEHIINX, TTOYKOBAHUE 0COBEHHOCTH BECIIONOro
ruapsl). becrionoe pazMHOKeHHE

pacrenuii. JlemoHcTpaus Pa3MHOKCHHL.
CriocoObl pa3MHOKEHHUST PACTEHUHA.

JlaGopaTopnas pabota

BereratuBHOE pa3MHOXEHUE

KOMHATHEIX PAaCTCHHH.

29 ITonosoe ITonoBoe pa3sMHOKEHNE OPTAaHU3MOB. | BRIABISIOT 0COOEHHOCTH
pasmuokerne | OCOOCHHOCTH MOJIOBOrO MOJIOBOT'O Pa3MHOMXEHHS.
JKMBOTHEIX Pa3MHOXKEHUS )KUBOTHBIX. OpraHsl ONpeaesioT PerMyLIecTBa

%?X;IO;T(EI;;&ESHOBHG: KJICTKH. MTOJIOBOTO Pa3MHOXKEHUS.

30 ITonoBoe ITonoBoe pa3sMHOXKEHHE PACTEHUIA. HaspiBaroT 1 ONUCHIBAIOT YaCTH
pasMHOXeHHe | PasMHO)XKEHME pacTeHHId CeMEHaMH. | IIBETKA, YKa3bIBAIOT MX
pacreHuit IIBeTok Kak opraH IOJIOBOrO 3HayeHue. JlenaroT BEIBOABI O

Pa3MHOKEHHSI; COIIBETHSI. OHOIOrMYECKOM 3HAUCHUH
Onsinenne, 1BOITHOE [[BETKA, TUTOJIAa M CEMSTH
ormtonoTBopenne. OOpa3zoBaHe

IIJIOZOB U CEMSTH

Hemoncrtpanus Paznoobpasue u

CTPOEHUE COIIBETUH.

29 Yrto MBI MaTtepuan TeM 0 KOOpIHHAIUH, [ToBTOpPSIFOT M 00OOIIAIOT
Y3HAIH O PeryIsuu M pa3MHOKEHHUH MaTepuai TeM, OTBEYaIOT Ha
KOOpAWHAIINN, | OPTaHU3MOB BOIIPOCHI, PEMIAIOT 3aJaHus
perymsanuu u
Pa3MHOXXEHUHT
OpPTaHU3MOB

30 Poct n Poct u pa3Butue pacreHui. OOBACHSIOT 0COOEHHOCTH pOcTa
pasButHe WumBunyansHoe pasBuTHE. W Pa3BUTHS PACTECHUIA.
pactenui PacnipocTpaHenue 1mIo070B U CEMSIH. ONMCHIBAIOT STATIBI

Cocrosiaue TOKOS, €r0 3HAYCHUE B HHJIMBHJTyAITbHOTO PA3BHTAS
JKU3HU PACTEHHUU. Y CIIOBHS N

npopactanus ceMsH. [lutanne u PacTeHuH.

pOocCT IpOpocTKOB. JleMOHCTpaIus

Crioco0bI pacrpocTpaHeH s MI10/I0B

Y CeMsIH; POPACTaHUs CEMSH.

31 Poct u OcobeHHOCTH Pa3BUTHS JKUBOTHBIX OOBACHSIOT OCOOCHHOCTH
pasBuUTHE opraHu3MoB. PasBuTHe 3aposibiina pa3BUTHS )KUBOTHBIX.
JKUBOTHBIX (Ha nprMepe JTAHIETHHKA). CpaBHHBAIOT HENPSIMOE U

[TocTamMOproHaNBEHOE pa3BUTHE
KUBOTHEIX. [IpsiMoe u Herpsimoe
pasButue JlabopaTopHas pabora
[Ipsmoe u HEpsIMOE pa3BUTHE
HAaCEKOMBIX (Ha KOJJICKIIMOHHOM

MpAMOC pa3BUTHUC JKUBOTHBIX
OpraHu3MoB. HpOBO}_ISIT
Ha6J'IIO,Z[€HI/I€ 34 pOCTOM U
Pa3BUTUCM OPraHU3MOB




Marepuare).

32 Opranusm kak | B3anMocBsI3b KJIE€TOK, TKaHEH U Ha3zpiBaroT eqHUIIBI CTPOCHHS
€IMHOE [IeI0e | OPTaHOB B OpraHn3Max. JKusbie JKUBBIX OPTaHU3MOB (KIIETOK,
OpraHu3MBbl M OKpYXKaromas cpeaa TKaHel, OpraHoB). BeiaBnsioT
B3aMMOCBSI3b MEXIY
0COOEHHOCTSIMHU CTPOEHUS U
¢byHKIUAMH. Y CTaHABIUBAIOT
B3aMMOCBSI3b MEXTy paboToi
OpraHOB U CUCTEM OpPTaHOB
opraHuzma
33 Uro MbI Martepuan Tem o [ToBTOpsIOT M 0000MIAIOT
y3HAIHN O KHUIHEJEATELHOCTH KUBBIX MaTepuai TeM, OTBEUaloT Ha
KHU3HEIEATEs | oprann3MoB (1.7-21) BOIIPOCHI, pEIIAIOT 3aJJaHUS
HOCTH JKUBBIX
OpraHM3MOB
34 Kontponenas | Matepuan no temam «Tpancrnopr, BocnponsBoaar u3ydeHHbIi
pabora BBIJIETICHNE, IBUKEHUE U MaTepual, pemas 3aaaHus
pa3MHOXKEHHE, POCT U pa3BUTHE KOHTPOJILHOH PabOThI
OpPraHUu3MOB)»
35 DKCKypCHs B IIpupomaabie coo0IIECTBa JKUBBIX HaswiBaror nmpupomHbie

HIpUpOLy

OpraHu3MOB

c0001I1eCTBA, MTEPEUUCISIIOT
BHUJIbI OPIraHMU3MOB




