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IosicHUTENLHAA 3aNNCKA
B COOTBECTCTBHUU C KOHHCHHHeﬁ MOI[epHI/ISaI_[I/II/I IIKOJIBHOT'O 06p330BaHI/I}I D3JICKTUBHBIC KprBI

ABJISIFOTCST 00s13aTeIbHBIM KOMIIOHEHTOM IIKOJBHOIO 00ydeHHs. DJIeKTHBHbIN Kypc «MHorooOpasue
KHUBBIX OPraHU3MOBY» IpeIHA3HAueH JUIsl YYalIMXCcs  NpeanpoMIbHOBIX 7 KIIACCOB XHMMHUKO-
OMOJIOrNYECKOr0 HaIIPABJICHUS.

Pabouas nporpamma 31eKTUBHOIO Kypca «MHOroo0pasue »KMBbIX OPIaHU3MOBY» COCTaBJIEHA Ha
OCHOBE IPOrpPaMMbI JIEKTUBHOTO Kypca «KuBoi opranu3m» B.W. CuBornazosa u M.b. AradonHoga,
npezncraBieHHbXx B «lIporpamme snektuBHBIX KypcoB. buonorums. 10-11 kmaccel. IlpodunsHoe
oOyuenne. COopHUK 2.», aBTOpBI-cocTaButenn: Cusornazos B.U., Mopsynosa 1.b., OO0 «/Ipodar,
2006 ron.

Kypc «KuBoii opranuzm» MO3BOJSET HE TOJBKO PACIIMPUTh M CUCTEMATHU3UPOBATh 3HAHUS
yyaluuxcs O JXMBOM OpraHu3Me€ KakK OTKpPBITOW OHOJIOTMYECKOM cucTeMe, HO U pealn30BaTh
KOMIUIEKCHBIN I0AXO0Jl NMPUU3YUYEHUU JKUBBIX OPraHM3MOB HA Pa3HbIX YPOBHAX WX OpraHMU3alUH.
dopMHUpOBaHUE TPEACTABICHUHA O LEIOCTHOCTH JKMBBIX OpPraHM3MOB U OCOOCHHOCTAX HX
(YHKLMOHUPOBAHUS OCHOBBIBAETCSI HA 3HAHUSAX MOIYYEHHBIX y4Y-Csl IPU M3y4eHUU Ouojoruu B 6-9
KJaccax.

[IpenogaBaHue JIEKTUBHOIO Kypca IpPEANoJiaraeT MCIOJIb30BAaHUE PA3IMUYHBIX COBPEMEHHBIX
Nearorn4yeckuXx METOJO0B U MPHUEMOB: JIEKIIMOHHO-CEMUHAPCKOW CHUCTEMBI 3aHITHH, KOH()epeHIHi,
TUCKycCHM, nucnytoB W T.A. [IpuMeHeHue pa3HOOOpa3HbIX (opM yueOHO-IIO3HABATENbHOM
NEeSITeIbHOCTH TO3BOJISIET PEANN30BbIBATh MHJIUMBUAYAIbHBIH M JU(QPEepeHIUPOBaHHBIN MOAXOJ K
00y4eHUI0.

Pa3HooOpasue nabopaTOpHBIX M MPAKTUYECKUX PabOT MpeanojiaraeT BapuaTUBHOCTH BbIOOpa
KOHKPETHBIX TeM paboT U (OpM UX MPOBEACHUS C YUYETOM MaTEpUATbHOTO obecreueHus: KabuHeTa u
pe3epBa BpEMEHU.

W3ydyeHne wmaTepuana JIaHHOTO Kypca CIIOCOOCTBYET I€JICHAIIPaBICHHONM IMOJTrOTOBKE
HIKOJIbHUKOB K €IMHOMY TOCYJapCTBEHHOMY 3K3aMEHY U JajibHEHIIeMy IMOCTYIUICHHIO B BBICIIHE

y‘-IC6HBIC 3aBCACHUA OHOJIOTUYECKOTO U MECIHUIMHCKOT'O HpO(I)I/IJI}I.

Heas kypca

DopMHUpPOBAHUE y YUYAIIUXCS HAYYHOTO MPEJCTABICHUS O >KUBBIX OPTaHM3MaX KaK OTKPBITBIX
OHOJIOrMYECKUX cucTeMax, o0JTagaromux 00IUMH MPUHIUTIAMU OpraHu3aIuu Hu
JKU3HEICITEIILHOCTH.

3agauu Kypca

1.YI"J'Iy6I/ITB U paClIMpUTh 3HAHUA O KICTOYHOM, TKAHCBOM MW CHCTCMHO-OpPraHHOM YPOBHIX
OpraHu3alK KUBOW MAaTEPUH.

2.C(bOpMI/IpOBaTL IMOHUMAHUC OCHOBHBIX HPOLCCCOB KUSHCACATCIBHOCTH PACTUTCIBHBIX U
JKUBOTHBIX OpPTaHHU3MOB.

3.Pa3BuTh ymMeHus aHaIM3UpOBaTh, CPAaBHUBATh, 0000IIAaTh. JeNaTh JOTHYECKHE BBIBOABI U



yCTaHABIMBaTh  MPUYMHHO-CIEICTBEHHbIE  CBSI3M HA  OCHOBE  M3y4YEHHUS  CTPOEHUS U
KU3ZHEJEATEIBHOCTH OPTraHU3MOB.

AKTYaJIbHOCTBIO M3y4Y€HHUS JIaHHOTO Kypca SBISETCS TO, 4TO BOIPOCHl Ouojoruu <« Kusoit
OpraHM3M» paccMaTpUBarOTCs B 6-7 Kiacce, KOrja ydaliuecs He 3HaKOMbI C 00LIeOMOIOrHYeCKUMU
3aKOHOMEPHOCTSIMH, OCHOBAMHU T'€HETUKH, IUTOJIOTUH, TUCTOJIOTUH, SBOIIOINH, SKOJIOTHH.

JlaHHBIN KypC pacCuMTaH Ha YYalllUXCsl, YK€ MMEIOLIUX IPEJICTaBICHUE O )XKMBOM OpPIaHU3ME,
cneun(uke mpencTaBUTENeH OCHOBHBIX CUCTEMaTHUeCKuX rpyni. Kpome 3toro, o0si3aTebHbI 3HAHUS
psia CMEXHBIX TUCUUIUIMH: (pu3ndeckoi reorpaduu, 3KOJIOTHH.

Kypc mno3Bosser yriybjieHHOE€ H3y4€HHE D5BOJIOIUU OPraHoOB >KUBOTHBIX, BO3HUKHOBEHHUE
CUCTEMATUYECKUX TPYII, T.€. U3y4YEHUE 300JI0TUHU Ha CTapIlel CTYIIEHU O0yUYEeHHUSI.

OnexkTuBHbIN Kypc «KHMBOW OpraHu3M» HE TOJIBKO PACHIMPSET U CUCTEMATU3UPYET 3HAHUS
yyalxcs, HO U paccMaTpUBAeT OCHOBHBIE OOIIEOMOJOTHYECKHE IMOHATHS M 3aKOHOMEPHOCTH Ha
pUMepe Pa3BUTHSI )KUBOTHBIX OPTaHU3MOB.

[Tporpamma peanusyeTcs B yCIOBHAX Mpoduiam3anuu o0pa3oBaTeIbHON CHCTEMBI.

Ilpeonazaemvlii 2n1ekmuenblil Kypc paccuuman Ha 35 yacos, 1 yac 6 neoernio.

Hosu3na paccMaTpuBaeMOro Kypca TMpOSBISETCS B OCBOCHMHM IIHPOKOTO Kpyra paHee
M3YYEHHOTO MaTepuaa, Cioco00B JeATENbHOCTH U yIITyOJICHUH HAyYHBIX 3HAHUH.

Bexyume meroabi:

1) cnoBecHblit (J1eK1Ms, 00bSICHEHNE AITOPUTMOB pEIlIeHUs 3aJaHull, Oecena, TUCKyccus);

2) HarIsAHBIA (AEeMOHCTpALUsl HATYPaJIbHBIX OOBEKTOB, MPE3EHTALUN YPOKOB, BUACO(PHUIBLMOB,
anumManuii, 3Dmoxeneit, pororpaduii, Tabnun, cxem B UppoBoM Gopmare);

3) 4acTHYHO-TTOMCKOBBI, TOUCKOBBIN, POOIEMHBIN (00CYXIEHUE ITyTEH PEIIeHHs MPOOIEMHOM
3a/1a4n);

4) npakTU4ecKui

®opMbI 00yUeHHS:

1) konmnexkTuBHBIC (JIEKITWs, Oecena, TUCKYCCHs, MO3TOBOM IITYPM, OOBSICHEHHE U T.I1.);

2) rpynmnoBsle (00cykIeHrne IpoOieMbl B IpyIax, peleHue 3aja4 B napax Hu T.11.);

3) uHAMBHUyaNbHBIE (MHAUBUAYAIbHAS KOHCYJIbTALMA, TECTUPOBAHUE U JIP).

Dopmbl  opzanuszauuu 3AHAMULL ORPEOENAIOMCA CMPYKMYPOU U COO0EpIHCAHUEM Kypca:
JIEKIIMY, IPaKTUYeCKue, paboTa ¢ TUTepaTypoii; padoTa B MaJIbIX IpyMIax.

W3ydeHne KaxxJaoro pasziena HauMHAETCs C JIEKIIMH, KOTOpas COMPOBOXKIAETCS IEMOHCTpaluei
HarJsgHBIX MarepuagoB. B KoHIE pasjgena cHavajga MHIMBHUYaJIbHO BBINOJHSIOTCS TECTHI,
aHasiornuHele yacTu A. 3aznaHus 4yactTd B u C mo M3ydeHHOH TeMeE BBINOJHSIOTCS B Mapax WU B
rpynmnax, 3aTteM, HAET KOJUIEKTHUBHOe oOcyxnaeHue. Ilo pesynbraTaM BBINOJHEHHUS Pa3IMYHBIX
BapuaHToB KIMIMOB npoBOATCS MHIMBUAYAJTIbHBIE KOHCYJIbTALIUH.

OcHoOBHBbIE cpeIcTBa 00y4YeHUs:

1) anexTpoHHbIE yueOHbIe TOCOONS;



2) TeopeTHUECKHE MaTepUabl B AJIEKTPOHHOM U MeyaTHOM (hopmMare;

3) npe3eHTalnuu ypoKos;

4) BuneopmIIbMbl, aHUMaIH, poTorpaduu, TabIUIBl, CXEMBbI B 3JICKTPOHHOM (opmare;

5) npeameTHbie WED-CcaiThl 10 yueOHBIM TeMaM;

6) pa3IMyHbIe BApUAHTHI KOHTPOJIBHO-U3MEPUTENbHBIX MaTepuanoB EI'D no 6uonoruuy;

7) TunioBblie TecToBble 3a1anust EI'D no BceM pasnenam u temam (3aganust yactu A, B u C);

8) nOpyrue HarysiHble MaTepuanbl (BIaXKHbIE NpernapaTbl, MAaKETbl, MOJECIU M MYJSDKH,
penbedHble Ta0IUIBI IO OMOJIOTHH; KOJIJIEKIIUU HACEKOMBIX, PAKOBHH MOJUIFOCKOB, CEMSIH U TUIO/IOB;
repOapHbIe SK3eMIUISIPbI pacTEHUI, MUKPOIIPEnapaTbl, MOJSIU-aNIIINKAIUH, KOMHATHBIE PAacCTEHUS U
ap.).

DopMBI KOHTPOJIA:

1) Texkyuuii KOHTpPONb (OIICHKAa AaKTUBHOCTU MPU OOCYXKJACHHH MPOOJIIEMHBIX BOMPOCOB,
pPEe3yJIbTATOB BBHIMIOJHEHUS JOMAIIHUX 3aJaHHi);

2) TEeMaTUYECKHiI KOHTPOJIb (OLICHKA PE3YJIbTATOB TEMATHUECKOTO TECTUPOBAHMUA);

3) UTOrOBBIN KOHTPOJIH (OLICHKA PE3YJILTATOB BBIMOJIHCHUS pa3indHbIx BapuanToB KMoB)

Ounenka padoT MPOBOAUTCS MO S5-TH OAJIPHOMN IHIKale ¢ Y4eToM 00beMa, KauecTBa U YPOBHS
CJIOKHOCTH BBITIOJIHEHHBIX PadoT.

I[IporpaMmma 3/1eKTHBHOr0 Kypca BKJ/JIO4YaeT B ce0sl MOSCHUTENbHYIO 3alMCKy, y4eOHO-
TEMaTUYeCKOe TUTAaHUPOBAHHWE 3aHATUN MO pasleiaM M TemaMm (B dYacax), colaepkaHue, y4deOHo-
MeTOoAnYeCcKOoe 00ecredeHne, CIUCOK JTUTepaTyphl.

BonbmMHCTBO 3aHATUH MPOBOAMTCSA B BUAE JEKIHM, MPAaKTUYECKUX paboT, coOeceloBaHUN C
UCIIOJIb30BAaHUEM  HMMEIOIIEHCcs  HalIAHOCTH, NpPUMEHEHHE HUH(POPMAIMOHHO-KOMIBIOTEPHBIX
texnosioruit (MKT), momoraronux ObICTpee OCYIIECTBIISTh aHATN3 BBHITTOJTHEHUS 33JIaHUN U TTOBBIIIIACT
MOTHBALMIO ydamuxcs. OCHOBHBIM METO/IOM H3JI0KEHHS TEOPETUUYECKOT0 MaTepuana Kypca sBiseTcs
AKTUBHBIN MAJIOT YYUTENS C yUalIUMUCS, IPEeAIoaralonini NocTaHOBKY MPOOIeMbI ¢ MOCIEAYIOIINM
ee obOcyxaeHneM. CeMUHaApCKUE 3aHATHS MPOBOAATCS IOC/Ie HU3ydeHus Kaxaod Ttembl. OHu
CIOCOOCTBYIOT Pa3BUTHUIO Y YYEHHKOB YMEHUU CaMOCTOSITENIbHO NMpHUOOpeTaTh 3HAHUS, KPUTHUYECKU
OLIEHUBATh MOJYYEHHYIO WH(OpPMAIMIO, M3JIaraTh CBOIO TOUKY 3PEHHUS MO 00CYKJAaeMOMYy BOIPOCY,
BBICTYIIMBATH APYTHEe MHEHHS U KOHCTPYKTUBHO OOCYX/IaTh HX.

Jlexuuu U ceMHHAphl COMPOBOXKIAIOTCS JEMOHCTpalnMend TaOiaul], pUCYHKOB, BHJIEO(PHIbMOB,
JJIEKTPOHHBIX M3AaHUN, paboTONl ¢ MUKpoONpenaparaMu, 3JIEKTPOHHBIMU Y4eOHUKaMH, CIPABOYHBIM
MaTEpUAJIOM.

Jlnst ocBOeHMsI MporpaMMBbl 3JIEKTUBHOTO Kypca «OKuBOW opraHu3m» MOTYT ObITh HCHOJIb30BAHbBI
PpazMYHbIE HCTOYHUKY MH(OPMALIIH.

O:xunaemMblii  pe3yJjbTaT: TIOBBIIICHWE YPOBHS 3HAHWUH TIO OWOJIOTMM  >KUBOTHBIX,
c(OpMUPOBAHHOCTh yYEOHBIX YMEHUN B COOTBETCTBHM C TPEOOBAHUSAMHU K BBHIMTYCKHHUKY OCHOBHOM

IIKOJIBI.



®opmbl 00pPATHOI CBA3M:

[TpoMeKyTOUHBIN KOHTPOJB: MEAArorndeckoe HaOIIoIeHne, co0eceIoBaHNe, aHaIN3 OTBETOB U
MOATOTOBJICHHBIX COOOIIEHUM, BBIIIOJIHEHUE OTACIbHBIX BHUJOB TECTOBBIX 3aJaHUl, aHaIIU3
BCTYIIUTEIBHOI'O TECTA.

HTOroBhIii KOHTPOJIb: TECTOBBIC 3aJaHMs MO KaKIOMY H3y4E€HHOMY OJIOKY C MCIOJB30BaHUEM
HUKT, uroroBoe TeCTUpOBAHHUE.

Hcnonp30BaHne KOMIBIOTEPHBIX TPOrPaMM IO OUOJIOTHH.

[TpoekTHbIE pabOTHI

OueHka y4eOHbIX JOCTHKEHUH 00y4a0IIMXCS OCYIEeCTBIISIeTCS:

Ha YpOKax, BO BpeMsi CEMUHAPCKUX 00CYKICHUIA;

MIPU BBITIOJTHEHUU MTPAKTUYECKUX 33JIaHUM;

IIPY BBITIOJIHEHUU UTOTOBOM pabOTHI.

IIpumepHbIii NepeyeHb NMPOEKTOB /ISl CAMOCTOSAITe/IbHOM AesITeJIbHOCTH:

1.Pa3HOBUIHOCTH KJIETOK B OPTaHU3ME KUBOTHBIX

2. Pa3HOBUJIHOCTH KJIETOK PACTUTEIBHOTO OpraHU3Ma

3. MeTonbl U3ydyeHus: KIETOK

4. Metoapl U3y4yeHHs TKaHeu

5. Knnaccudukanus HelipoHOB

6.PazHOBUIHOCTH KOpHEH

7. Tunsl IBETKOB

8.Tumsl couBeTuii

9. Pa3HOBUIHOCTHU JIUCTHEB

10.Pa3sHOBUIHOCTH ILIOAOB

11. Croco0Osl pacipocTpaHeHUs! CEMSH

12.I1oxpoBBI T€J1a JKUBOTHBIX

13. UMMyHHBIE CBOMCTBA OpraHU3Ma

14.9U10KpUHHBIE CUCTEMBI KUBOTHBIX

15.TpancoptT BeUIECTB y pa3dUUHbIX TPYIII )KUBOTHBIX

OcHoBHBbIE TPeOOBAHNUS K 3HAHUSAM U YMEHUAM

Yuammecsi 10/5KHbI 3HATD:

XUMHYECKHI COCTaB KIICTOK;

OCOOEHHOCTH CTPOCHHS MPOKAPUOTUUYECKOU U -3YKaApPUOTUYECKON KIIETOK;

CXOJICTBO U Pa3JIM4Ms CTPOCHUS KJIETOK pacTeHUMU, Tpu OOB, )KUBOTHBIX:

0COOCHHOCTH HEKJICTOUHBIX ()OPM KH3HH;

CTpOEHUE, MPOUCXOXKIeHNE, QYHKIIUU PACTUTEIbHBIX TKAHEH;

CTpOEHUE, MPOUCXOXKIeHNE, (YHKIIUU )KUBOTHBIX TKaHEH;

BHCHIHCC M BHYTPCHHCC CTPOCHUC, BUIAOWU3MCHCHMHA, (I)YHKL[I/IOHI/IpOBaHI/Ie BCIr€TaTUBHBIX H



reHepaTUBHBIX OPTraHOB PaCTEHMIA;

CTpOoeHHE U 0COOEHHOCTH (PYHKIIMOHHUPOBAHUSA (DPU3HOJOTUUECKUX CHCTEM OPraHOB JKUBOTHBIX
(Ha mpuMepe MIIEKOIUTAIOIINX );

OCHOBHBIE MTPOLIECCHI KUZHEAEATEIbHOCTH PACTUTEIBHBIX U dKUBOTHBIX OPraHU3MOB;

0COOEHHOCTH PETYJIALNU MTPOLIECCOB KUZHEACATEIBHOCTH Y PACTCHUM U KUBOTHBIX.

Yuyamuecs 10/1KHbI YMeTb:

CpaBHUBATh pAa3JIMYHbIE OWOJOTHYECKHE OOBEKTHl (KJIETKH, TKAaHH, OpPTraHbl, CHUCTEMBI
OpraHoB, OPTraHU3Mbl) U MPOLIECCHI, 1eaTh BHIBOABI HA OCHOBE CPaBHEHHUS;

pacro3HaBaTh U ONHUCHIBATH OCHOBHBIE YaCTU M OPraHOMJBI KJIETOK Ha Tabiuiax, OpraHbl
[IBETKOBBIX PACTCHHH Ha KUBBIX 00BEKTaX M TabJIWIIAaX, OPTaHbl U CUCTEMBl OPTaHOB XHUBOTHBIX HA
MYJISDKaxX, Ipernaparax u Tabiumnax;

CXEMaTUYHO M300paxaTh CTPOCHUE OPTaHOB U CHCTEM OpPTaHOB;

u3ydaTh OHOJOTHYeCKHe OOBEKThI M TPOIECCHl, MPOBOAUTH JIaDOopaTOpHbIE HAOIIOIEHUS,
CTaBUTh OMOJIOTUYECKUE IKCIIEPUMEHTBI, OIIUCHIBATh U OOBSICHATDH PE3YJIbTAThl ONIBITOB;

OCYIIECTBIIATh CaMOCTOATEIbHBIA IMOUCK OMOJOTHYEeCKOW WH(GOpPMAaLUKU B  CIOBapsX,
CIIPaBOYHHMKAX, HAYYHOU U HAYYHO-TIONYJSPHOU JUTEepaType, ceTu MHTepHeT,

COCTaBJIAITh KpaTkue pedepaTsl U COOOIICHUS MO WHTEPECYIOIIMM TeMaM, MPEICTaBIsITh HX
ayJTUTOPHUH.

Conep:xanue Kypca

Obuwee konuuecmeo wacoe — 35

Beenenue (1 u)

JKviBo#t oprannsm Kak OTKpbITas OMoJIorn4ecKasi cucTeMa.

Paznen 1. Knerka (2 4)

XuMHYecKui cocTaB KIeTkH. KieTka Kak CTpyKTYpHO-(DYHKIIMOHANbHAs €IWHHIIA BCETO
xkuBoro. lIpokapuornueckue u sykapuornyeckue kKietku. CTpoeHue, CXOACTBO M pa3iauyus.
PasnooOpasue knerok. Kierku pacteHuit, rpuOoB U KHUBOTHbIX. CXOJICTBO U pa3InyMsl.
Hexknerounsie hopmbl )KU3HHU.

Jlemoncmpayus cxem v TabIuI;

MHOT000pa3ue KJIETOK;

CTPOCHHE FYKAPUOTUUECKON KIIETKU;

CTPOEHHUE )KUBOTHOU KJIETKU;

CTPOEHUE PACTUTENBHON KIIETKH;

CTPOEHHE NTPOKAPUOTUUECKON KIIETKH.

Pasznen 2. Tkanu (5 u)

TkaHb KaKk COBOKYITHOCTh KJIETOK U MEXKJIETOUHOTO BEIIECTBA, UMEIOIINX CXOAHOE CTPOEHUE U
BBITIOJTHSIOMINX OOIIYIO () yHKIIHIO.

PacTturennHbIEe TKAHH



PazHoo0Opa3ue pactennii — pe3yabTaT JIMTEIHHONU SBOJIOINH, COITPOBOXKIAIOMICHCS TIEPEX0A0M
K Ha3€MHBIM YCIIOBHUSIM cyliecTBoBaHuA. JuddepenunpoBka Ki1eTok, OpMUPOBAHNE TKAHEH.

TKaHU IPOCTBIE U CIOXKHBIE (KOMILJIEKCHBIE).

Kinaccudukamus TkaHei mo OCHOBHOH BbINTOJHsAeMON GyHKIHMU. CTpOeHHEe U PaCIIOI0KEHHE.

Obpazosamenvuvie mrxavu (mepucmemsol). llepBudHble U BTOPUYHBIC; BEpPXYIICYHBIE,
OOKOBBIE, BCTABOUHBIE U PAHEBBIE.

Iloxposenvie mkanu. IlepBUYHBIE U BTOPUYHBIE. DU EPMHUC, dTTHOIEMa, TPOOKa, KOpKa.

OcHogHble mKauu (napeuwxumovl). ACCUMWISILIMOHHAS, 3amacaromias, BOJOHOCHas,
BO3/IyXOHOCHAAI.

Mexanuueckue (onopuvie) mxanu. KojuieHXxuma, cKiepeHxuma, CKIepeubl.

Ilposooswue mrxanu. IlepBudHbIe © BTOPUYHBIC; IpeBecuHa (Kcmiema) u 1yo ((pimosama).

Boioenumenvnvie (cexpemopnvie] mxkanu. TkaHU Hapy>XKHOW U BHYTPEHHEH CEKPEIIHH.

Jlabopamopusle u npaxmuueckue padomaot

1 Crpoenuie OCHOBHOI U POBOASIIEH TKAHU JIHUCTA.
2. CTpoeHHe KOKHUIIBI JIHCTA.

TKaHU KMBOTHBIX

OOHOKIIETOYHBIE M MHOTOKJIETOYHBIE )KUBOTHBIE. [ depeHimpoBka KIeToOK B MHOTOKJIETOYHOM
oprauusme. OOpa3zoBaHue TKaHed. OCHOBHBIE TpYIIbl TKaHEH JKUBOTHOIO  OpPraHU3MA.
OO6menpuHaATas Ki1accuPpuKaus >KMBOTHBIX.

OnumenuanvHvie mkany. TKaHU — NPOU3BOAHBIE YKTOAEPMBI U SHTOJAEPMBI. B3aumocBs3b
CTPOEHUS, pacrnoiokeHus U (QyHKuuid. Pazmuunble kinaccuUKanuy SMUTENUATbHBIX TKaHEH: 1o
¢dopMe KIIETOK, B 3aBUCUMOCTH OT KOJMYECTBa CJIOEB, 110 CTENEHU OPOrOBEHHUs, MO CBOMCTBAM U
pacnojiokeHHi0 B opranuszMme. OOmive CcBOICTBAa BCEX Pa3HOBUAHOCTEH SIUTENUANIbHBIX TKaHEH.
IToxpOBHBIE U KEJIE3UCTHIE JMUTEITUH.

Coeounumenvnvie mkanu. I'pynia TKaHedl Me30/1epMalIbHOTO NMpoucxoxaeHus. OCHOBHBIE
GyHKIMM U OCOOEHHOCTHM CTpOEHHUs (pa3BUTOE MEXKKIETOYHOE BellecTBO). Pa3HOBHIHOCTHU
COCIMHUTENIbHBIX TKaHEW: phIXjias BOJOKHHUCTAs, IUIOTHAs BOJOKHHUCTas (oQopMieHHas U
Heo(opMIleHHas), KOCTHas, XpsIlleBas, TKAHU CO CHEIUAJbHBIMH CBOMCTBAMHU (PETUKYJISpHAsd,
MUTMEHTHAs, )KUPOBasi, KpOBb U JUMda).

Mbubiweunvie mxkanu. I'pynna TkaHeil Me30JepMalibHOTO HporcxoxaeHus. OCHOBHBIE CBOICTBa
— BO30yIUMOCTh M COKpPaTUMOCTh. TpH BHUAA MBIIIEYHBIX TKAHEW: TJaJKas MbIlIEYHasl TKaHb,
MONIEPEYHO-TI0JIOCaTasl CKEJIETHAsl MbIIIEYHAs TKaHb, MONEPEYHO-TI0J0caTasl CepleyHas MBbIIIEUHas
TKaHb.

Hepenas mrxans. OcCHOBHasg TKaHb ILEHTPATHBHOW M TepUPEpPUUECKOM HEPBHOW CHCTEMBI.
DKTOoZEpMaIbHOE TPOUCXOXKJICHUE HEepBHOW TKaHW. (OCHOBHBIE CBOWCTBAa: BO30OYAMMOCTH U
IpPOBOJMMOCTh. /[Ba Tuma KJIETOK, 0Opa3ylollMX HEpPBHYIO TKaHb: HEHPOHBI M BCIIOMOTaTeIbHbIC

HelpornmuanbHbIC KIeTKH. OCOOEHHOCTH CTPOCHMS HEPBHBIX KIIeTOK. Kiaccudukanus HeHpoHOB: 1o



GyHKIUAM; 10 (U3NOJIOTMYECKUM MPOSIBICHUSAM; 1O (GopMe M pa3MepaM; [0 YUCIY OTPOCTKOB.
Hetfipornus: acTpclunThl, OJUTOAEHIPOUNTHL. STIEHAUMOUNTBI, MUKPOTJIMATHHBIE KIETKH.

Lemoncmpayus 00pa3oB SMUTEIHAIBHON U COEJUHUTENBHONW TKaHU 10 MUKPOCKOIIOM.

Pasznea 3. Opraunsi (8u)

Opran — 000co0jeHHass 4acTh OpPraHM3Ma, HMELIas OINpeNleNeHHY0 (OopMy, CTPOEHHE,
pacIoio’KeHHE U BBIMOIHSAIONIAS ONPEAeICHHYIO ()YHKITHIO.

Opranbl pacTeHuit

[TocTenenHoe pacuiieHEHHE Tejla pacTeHUIl Ha OpraHbl, MPOUCXOASIIEE B IPOLECCe Pa3BUTHUSL
pacTuTeNpHOro MHpa. BereraTuBHble W TIeHepaTHBHBIE OpraHbl. AHAJOTMYHBIE U TOMOJIOTMYHBIE
opranbl. O01ue CBOWCTBA OPraHOB PaCTEHUH.

Kopens. Knaccuduxanus KopHel: 0 NPOUCXOXKIEHUIO (IJIaBHBIN, NMpUIATOYHBIE, OOKOBBIE),
10 PacrnojoXeHuto B cyocTpare. KopHeBble cucTeMbl: CTep>kHEBass U MOUYKoBaTtasi. OYHKIUU KOPHS U
ero yacteil. Mopdonoruueckoe CTpoeHHe KOpHs: MONEPEeYHbId U MPOAOJIbHBIN cpe3bl. [lepBuuHoe u
BTOPUYHOE CTPOCHUE KOpHA. BuaonsmMmeHnenus KOpHe.

Ilobee — ctebenb ¢ pacroioKCHHBIMU Ha HEM JIUCThSIMU U NoukamMu. CTpoeHHe, BETBICHUE,
Meramopdo3bl (Haa3eMHBIE W TOJ3eMHBbIe MmoOeru). [louxa (3a4aTO4YHBIA MOOET): CTPOCHHE,
pacnonoxenue, kinaccupukauus. Cmebensb: cTpoeHue, poct. DyHKIMU cTebas. AHATOMHYECKOE
CTpOCHHE CTeOJs: TEepPBUYHOEC W BTOpUYHOE. Jlucm OOKOBOW opraH mobera. DYyHKIUU JIHCTA.
Buemninee cTpoeHue aucTa: IMCTOBas IJIACTUHKA, YEPELIOK, OCHOBAaHUE, NPUINCTHUKU. PasHOOOpa3ue
nucTheB. JIucropacnonoxxenue. JKuiakoBaHue aucTa: ceTyaToe, napajeiabHoe, nyrosoe. Kinerounoe
CTPOECHHE JTUCTA. BUIOM3MEHEHNUS JTUCTHEB.

L[[gemox. BupousMeHEeHHBIH yKOpoueHHBbIH mnober. DYyHKIUMU U CTPOCHHE LBETKA. Bunsl
1BeTKOB. COIBETHUS: IPOCTHIE U CIOMKHBIE.

IInoo. Tlpoucxoxnaenue, ¢pynkuu. Inoas! mpocteie U cioxHble (coopHble). Knaccupukanus
IUIO/IOB: TIO XapakTepy OKOJIOIJIOJHHUKA (CyXHe U COYHBIE); 110 KOJUYECTBY CeMsH (OJHOCEMEHHBIE U
MHOTOCEMEHHbIE); TI0 XapaKTepy BCKPhIBAHUS (PACKPBIBAIOIIMECS ¥ HEPACKPBIBAIOIIINECS).

Cemsa. Crnenuanu3MpoOBaHHBIM OpraH, BO3HUKIIMH y CEMEHHBIX pPAacTEHHMM B Ipolecce
somtonuu. CTpOEHME CEMEHHU: CEMEHHas KOXKypa, 3apofslil, »HaociepM. CpaBHEHHE CEMSH
OJITHOZIOJIBHBIX U JBYJOJIbHBIX PACTEHUH.

Jlabopamopuvie u npakmuueckue padoomut

3. CrtpoeHune KOpHEBBIX BOJIOCKOB 1 KOPHEBOTO YEXJIUKA.
CrpoeHue cTepKHEBOM U MOYKOBATON KOPHEBBIX CHCTEM.

MuKpocKonu4yeckoe CTpOeHUE CTe0Is.

CrpoeHue mouek, pacnoyioKeHHe UX Ha cTele.

4
5

6. CtpoeHue TyKOBHUIIBI, KITyOHS.
7

8. TIpocThie M CIOXKHBIC JTHCTHSI.
9

CTpOGHI/Ie CCMSH ABYOOJIbHBIX U OAHOAOJbHBIX paCTeHHﬁ.



Oprasbl ;KHBOTHBIX

['pynmna opraHoB, CBsI3aHHBIX JAPYT C JPYrOM aHATOMUYECKH, IMEIOIIUX OOIINHI TUIaH CTPOSHHS U
BBITOJIHSAIOUINX OMPEIEICHHYI0 (DHU3HOJOTHUYECKYI0 (QYHKIHIO — @usuonocuveckas cucmema
opzanog. CucTeMbl OPTaHOB B )KMBOTHOM OpraHU3Me Ha IPUMEpEe MIICKOIUTAIOIINX.

BHyTpenHue opranbl: opraHbl MUIIEBApPUTEIBHON, ABIXATENbHOM, BBIACIUTEIHHON M MOJOBOU
cuctem. [ pynHas u OpromrHas MoJIOCTH.

Ilokposuas cucmema. Koxa u ciu3ucToie 000JIOUKH.

Onopno-osucamenvuas cucmema. CKeIeT U CKEJIETHBIE MBIIIIIHI.

Kposenocnas (cepoeuno-cocyoucmas) cucmema. Cephaue W COCynbl (apTepuu, BEHHI,
KamuUIspHhI).

Jlumpamuuecrkas cucmema. Jlnmbpatuaeckue cocyapl U TUMEPATHICCKUE Y3IIbL.

Hvixamenvnaa cucmema. Bo3qyXxoHOCHBIE MyTH (HOCOBas MOJOCTh, HOCOTJIOTKA, TOPTaHb,
Tpaxest, OpOHXH, OPOHXHOJIBI) U JIETKHE.

Tuwesapumenvuas cucmema. YKenyJOUHO-KUILIEYHbI TPaKT M MHUIIEBAPUTENIbHBIC
JKeJe3bl, COEJUHEHHbIE C HUM CaMOCTOSTEIbHBIMU IIOTOKAaMU (TI€YEHb U MOKENY0UHAas JKele3a).

Boioenumenvuasn cucmema. Ilouku, MOYETOUHUKH, MOYEBOU MY3bIPh, MOUEUCITYCKATEIbHBIN
KaHal.

Ilonosas cucmema. MyKcKkue 1 )KEHCKHUE KeJe3bl U MOJIOBbIE OPTaHBI.

Hepenas cucmema. llentpanbHas (TOJIOBHOW U CHIMHHOM MO3T) U nepudepuyeckas HepBHas
cucrema.

OHnooxkpunnasa cucmema. JXene3pl BHYTpeHHeH cekpeluu. JKenespl CMEIMIaHHON CeKpeluu
(momxenynouHas Keye3a U IMOJIOBbIE jkese3bl). XKene3bl BHEIIHEW ceKpeluuu (IIOTOBbIE, CIIOHHBIE,
MJICYHBIE).

Jemoncmpayua cxeM CUCTEM OPraHOH YEJIOBEKA WM APYTHX MIIEKOIUTAIOLIMX.

Paznen 4. Opranusm Kak eauHoe uesoe ( 1u)

Opeanuzm evicuiux pacmenuii. 11eNOCTHBIA OpraHW3M BBICIIMX PACTEHUH - COBOKYITHOCTH
TECHO WHTETPUPOBAHHBIX MEXIy co0oil opraHoB. JKu3HeHHble (OpPMBI pacTeHUii: JepeBo,
KYCTapHUKHU, KYCTapHUUYKU U TpaBbl. OJHONETHUE, JBYJIETHHUE, MHOTOJIETHUE.

Opeanusm ocueommueix. B3aummopaeiicTBHE BceX OpraHoB M CUCTeM — obecnedeHue
LEJIOCTHOCTU oOpranu3ma. DopmMupoBaHuUE B IpolLEcCe KU3IHEACATEIbHOCTH (YHKIIMOHAIBHBIX
CHCTEM — BPEMEHHBIX OOBEAMHEHWN IEHTPATbHOW HEPBHOM CHUCTEMBI C OpPTaHAMH M CHUCTEMaMH
OpraHoB, HAaNpaBIE€HHBIX Ha JOCTH)KEHHE OIPEAENIEHHBIX pe3yiabTaToB. l'omMeocTa3, ero poyib B
MOJIEp>)KaHUU IENIOCTHOCTU opraHu3Ma. EnnHas Helpo-rymMopanbHas peryisinus (Gu3noI0THIeCKIX
GyHKITUH.

Pa3pnen 5. ’KuznenesiteJbHOCTH opranusma (16 u)

Onopa u ABHKeHHE

3HaueHue OMOPHBIX CUCTEM B JKU3HU OPraHHU3MOB.



Pacmenusa. OnopHbie cuCTEMBbI pacTeHUM. J[BUTaTebHBIE PEAKIIMU PACTCHUH.

Kusomnvie. OnopHbIE CUCTEMbl XUBOTHBIX. HapyxkHbIil M BHyTpeHHUH ckeneT. OmopHo-
JIBUTATEJIbHAs CUCTEMa I[I03BOHOYHBIX. JIBIDKEHHE — BaKHEHIIasgs OCOOCHHOCTh >KUBOTHBIX
OpraHu3MOB. 3HAau€HUE JABUTATEIbHOM AaKTUBHOCTH. MexXaHU3MbI, OOECIeuMBAIONINE JIBUKEHUE
JKUBBIX OPraHU3MOB. J[BHKEHUE OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB.

Jlabopamopnuvie u npaxmuyeckue padomut

10. /IBuxenue nunpy3opuu Ty eabKu.
11. TlepemerneHue 10KIEBOTO YEPBSI.

Jlemoncmpayua NBUXEHUS NPEICTaBUTENIEH Pa3HbIX KJIACCOB MO3BOHOYHBIX (BUI€O(DUIBMBI).

JAbixanue

3HaueHue abixaHus. Poab  Kkucinopoga B pacUICIUIEHMHM OPTaHUYECKUX  BEIECTB U
ocBOOOXIeHnH Heprun. Tumbl apixanus. Kierounoe apixaHue.

Pacmenusa. [pixanue pactreHuil. Poib ycThbUIl M UeueBUYEK B JbIXaHUU pacTeHuil. CTpoeHue u
paboTa yCTbUYHOrO anmnapara. J{pIxaHue KOpHs.

Kusommnvie. JlpixaHnue XUBOTHBIX. Opranbl JbIXaHUs >XUBOTHBIX OpraHu3moB. KokHoe u
JIETOYHOE JbIXaHUE.

Jlemoncmpayusa ONBITOB, WUIIOCTPUPYIOLIUX AbIXaHUE IPOPACTAIOLIMX CEMSH, JIbIXaHUE
KOpHEH, 00HapyKeHUE YTIIEKUCIIOTO ra3a B BbIIbIXa€MOM BO3/1yXE.

Tpancnopr BemecTs

Ilepenoc BenieCTB B OpraHu3Me, €ro 3HaYCHHUE.

Pacmenus. TlepeaBmxenne BemecTs B pacTeHuU. OCOOEHHOCTH CTPOEHUS! OpraHOB PAaCTEHUH,
o0ecreunBaOMX MepeHoc BemiecTB. lloryomenne KOpHSIMHM BOABI M MHUHEPAJbHBIX BEIIECTB.
BeprukanpHoe mepemenieHre BOAbl M MUHEPAIbHBIX COJIEM MO KOpHIO U CcTeOm0. BepTuxanbHbrit
TPAHCIIOPT OPraHUYECKUX BellecTB. llepeaBMKEHHME NUTATENbHBIX BEIIECTB B TOPU30HTAJIBHOU
IJIOCKOCTH.

Kusomnvie. OcCOOEHHOCTHU MEpPEHOCa BEIIECTB B OPTaHU3ME JKUBOTHBIX. Poib mapeHXuMbl U
NEPBUYHON TMOJIOCTH Tejla B TPAHCHOPTE BEIIECTB Y OPraHU3MOB, HE HMEIOMIMX KPOBEHOCHOU
cucreMbl. KpoBeHocHast cucrema: ctpoenne u ¢(ynkuuu. Jlumdaruueckas cucrema. ['emonumda,
KpPOBb, TUMa: COCTaB U 3HaYCHHUE.

Jlabopamopnusie u npaxmuueckue padoomut

12. TlepensmxeHue BOABI 1 MUHEPATBHBIX BEIIECTB 110 CTEOIIFO.
13. Ctpoenue KIeTOK KPOBH JISATYIIKU U YeIIOBEKA.

Jemoncmpayua onpiTa, WITIOCTPUPYIOLIETO MYTH NEPEIBUKEHUS OPraHUYECKUX BELIECTB IO
cTeOIIIO.

IIuTanue u NUIEBapeHue

[InTanne Kak nmpouecce Moxy4YeHns OpraHu3MaMH BELIECTB U SHEPTUU.

Pacmenusa. Ocobennoct nuTanus pactenuil. [louBenHoe nutanue. Poiab KOpHS B TOYBEHHOM



nutanun. Bo3gymHoe murtanue (dorocuHTe3). 3HaueHWe (HOTOCHMHTE3a. 3HadeHUE Xjopoduiia B
HOTJIOLEHUH COJTHEYHON SHEPTUH.

JKueomnvle. OCOOEHHOCTH TNHTaHUS >XUBOTHBIX. TpaBOSAHBIC M IJIOTOSIIHBIE YXHUBOTHBIE.
XUITHUKA, CAMOUOHTBI, ITapa3uThl.

[TumieBapeHre M €ro 3HAUYE€HHWE KaK IOJTOTOBUTEIBHOrO 3Tana oOmeHa BemiecTB. Pounb
MUIICBApUTEIHHBIX (pepMeHTOB B mepeBapuBanuu NUIIH. OCHOBHbIE (DYHKIMHM THUIIEBAPUTEIBHOU
cucteMbl. OCOOEHHOCTH CTPOCHHS MUIICBAPUTEIbHBIX CUCTEM KUBOTHBIX.

Jemoncmpayusn:

JEHCTBUE KEITYJOUYHOTO COKa Ha OEJIOK, CIIIOHBI — Ha KpaxMall;

OMBITHI, JIOKa3bIBAIOLUME OOpa30BaHME KpaxMmalla Ha CBETY, IOIJIOIIEHHE YIJIEKHCIIOTO rasa
JIUCTBSIMU.

Breiaeaenue

Briienenune kak mpoiiecc BBIBEIEHHUS U3 OpraHM3Ma KOHEYHBIX U MPOMEKYTOUYHBIX MPOTYKTOB
MeTa0oIM3Ma, UYKEPOIHBIX M HW30BITOYHBIX BEIIECTB. 3HAYEHHE IMpolecca BBIACICHHUS JUIs
o0OecrieyeHHs ONTHUMAJIbHOTO COCTaBa BHYTPEHHEW cpeabl OpraHu3Ma M €ro HOpPMalbHOU
KU3HEJEATEIbHOCTH.

Pacmenus. Beigenenue y pacrenuii. Ponb yCcThUIl M THAATOIN (BOASHBIX YCTHHII) B BBHIBEIACHHUU
U3 OpraHM3Ma pacTeHMH YTJIEeKHCIIOro ras3a, M30bITKa BOJbl U MHUHEpAJIbHBIX COJIEH. 3HAueHUe
JIMCTONAJIA B )KU3HU PACTCHHI.

Kusomnvie. Bwinenenue y >XUBOTHBIX. OCHOBHBIE THUIBI BBIICIUTENBHBIX CUCTEM. Polb
JIETKHX, KEMyJTOYHO-KUIIIEYHOTO TPaKTa, KOXKH, CIM3UCTHIX 000JIOYEK B OCYIIECTBICHHUH ()YHKIIHH
BBIJICTICHUS.

Hemoncmpayusn:

MOJIEJIN TTOYEK;

CXEMBbI CTPOEHUS KOKHBIX TOKPOBOB YEJIOBEKA.

OO0MeH BelecTB U YJHEPIrUH

CymHocTh 1 3HaueHHe oOMEeHa BEUIECTB M PHEPIMM KaK OJHOTO W3 Hambosee CYIIEeCTBEHHBIX
CBOMCTB KUBOTO. ACCUMWJISILIUS U TUCCUMIIISLIMS KaK J[Ba B3aMMOCBSI3aHHBIX U Pa3HOHANPABICHHBIX
npoliecca, COCTaBIAIOMUX OOMEH BEIEeCTB U SHEPTHH.

Pacmenus. O6GMeH BemeCTB y paCTUTEIbHBIX OPTaHU3MOB.

Kusomnvie. OOMEH BEIIECTB Y )KUBOTHBIX OPTaHU3MOB.

Pa3zmHoxkeHnue

buonornueckoe 3HaueHue pa3MHOXKEHUs. BUibl pa3MHOKEHMUS.

Pacmenus.  becmnonoe  pa3MHOXEHHE pPAacTEHHUH: CHOpooOpa3oBaHWE; BETETaTHUBHOE
pazmuoxenue. [lonoBoe pa3MHOKEHUE HU3IIUX PACTEHUI: 00pa30BaHUE raMeT; KOHBIOTallHs.

[TooBOE pa3MHOXKEHHE BBICIIMX CHOPOBBIX W CEMEHHBIX pacTeHUH. 3aBUCUMOCTH MOJIOBOTO

PASMHOXKCHUSA CIIOPOBBIX paCTeHI/Iﬁ OT HAJIN4usgd BOABI. Pa3smuoxeHnme MOKPBITOCCMCHHBIX paCTeHI/II\/'I.



[[BeTok Kak OpraH IMOJOBOTO pa3MHOXkeHHs. OmnbuieHWe, TBOWHOE oriogoTBopeHune. OOpa3zoBaHme
CEMSIH U IUIO/IOB.

JKueomnvle. becrnionoe pa3MHOXKEHHE XHUBOTHBIX: JEJCHHE, IMOYKOBaHUE, (parMeHTalus.
OCOOEHHOCTH MOJIOBOTO Pa3MHOKEHHUS JKUBOTHBIX. J[Bymosble M repMadpoAMTHBIE OpPraHU3MBI.
Opransl pazmHoxenus. [lonossie kieTku. Onuo10TBOPEHNE HAPYKHOE U BHYTPEHHEE.

Jemoncmpayus cioco60B pa3sMHOKEHHS PaCTCHHH.

Jlabopamopnuvie u npaxmuueckue padomut

14, UepeHKOBaHHE KOMHATHBIX PACTEHUH.

Poct u pa3Butue

OHTOreHes, iu UHIMBUIyaJIbHOE Pa3BUTHE.

Pacmenus. PacnpocTpaHeHne IJI0JI0B U CEMsIH. Y CII0BUs ITpopacTaHus cemsH. [Iutanue u poct
IpopocTKOB. OpUEHTUPOBAHHBIN POCT.

JKusommuvie. OMOpHUOHAIBHBII M NOCTIMOPHOHANBHBIA MEPUOJbl HHIUBUYaJIbHOTO
pasButus. PasButue 3aponpima (Ha mnpumepe JaHUeTHHKA). [IpsMoil U HempsMoOil THIIbI
NOCTAMOPHUOHAJIIBHOTO  pa3BUTHUS.  SHNeKkiagHOE W BHYTPUYTPOOHOE  MpsSMOE  pa3BUTHE.
Heonpenenenuslii 1 ONpeaeneH bl TUIIBI POCTA.

Jlabopamopnuie u npakmuueckue pabomaoi

15. Tlpssmoe u HenpsMOoe pa3BUTHE HACEKOMBIX.
16. IIpopacranue ceMsH.

Jemoncmpayua cnoco60B pacpoCTpaHEHUS MJIOI0B U CEMSIH PaCTCHUH.

Peryasinusi npoueccoB ;KU3HeAeATEJIbHOCTH

Cs3p opranuzMoB ¢ BHewHedl cpenoil. IloanepskaHune romeocrtaza U IMpPHUCIOCOOJIEHHE K
W3MEHEHUSIM OKPYKAIOIIEH CPEJIbl.

Pacmenus. PocToBble BellleCcTBa paCTEHUN.

JKusommnvie. Pa3apakuMoCTh Kak CIIOCOOHOCTh OpPraHM3MOB OTBEYaTh Ha BO3JEHUCTBUS
OKpy>Karolei cpeasl. HepBHas cuctema, 0COOEHHOCTH CTpoeHUs U GYHKIMOHUPOBaHUA. OCHOBHbBIE
TUIBI HEPBHBIX cucTeM. Pedrekc kak oTBeTHas peakuus OpraHu3Ma Ha BO3JAEHCTBHE U3 BHELIHEH
Cpelbl, OCYyIIEeCTBIsieMasl C MOMOIIbI0 HEpBHOW CUCTEMBI. be3ycioBHbIE M YCIOBHBIE pe(IeKCHI.
MHCTHUHKTEL.

OHJOKpUHHAs (TyMOpaJibHasi) CUCTEMA, €€ POJib B PETYJISIUHU MPOLIECCOB KUZHEACSITEIbHOCTH.
JKene3bl BHYTpEHHEH CEKpEIU.

HAemoncmpavyusn:

MUKpOIpenapaTbl HEPBHOW TKaHM;

KOJICHHBIN M MUTATEIbHBIN pe(IIeKCHI;

MOJIEJIM HEPBHBIX CUCTEM, OPTraHOB YYyBCTB;

pacTeHus, BbIpallleHHbIE MOCiIe 00pabOTKM POCTOBBIMH BEILECTBAMHU.



IIpumepHbIi y4eOHO-TeMATHYECKHI NIJIaH,

(35 4; 1 u B He1eJ110 B TeUeHMeE ToAa)

Paszpnen Bcero | B oM yucie ®opmbI
4acoB KOHTPOJIA
MpPOrpaMmMbl JIeKIUA NMPAKTHKA |CEMUHAP
Beenenne 14 1 TectupoBanue
Pazngen 1 Kinerka 24 2 TectupoBanue,
VCTHRIU QOTRET
Paznea 2. Tkann S5y 3 2 TectupoBanue,
YCTHBII OTBET
Pa3zpnen 3 Opransi 84 1 7 TectupoBanue,
YCTHBIN OTBET
Pa3znen 4 Opranusm kak 14 1 TectupoBanue,
eUHOe Leoe YCTHBIM OTBET
Pa3znen 5 .. 174 9 7 1 TectupoBanue,
Ku3zHeneATeIbHOCTD YCTHBIN OTBET
3akir0oueHune 14 2 KontponbHoe
TECTUDOBAHNUE
13 18 4
IIpumMepHoOe NOYPOYHO- TeMaTHYeCKOe IVIAHMPOBAHME 3JIEKTUBHOI'0 Kypca
«MHorooopa3ue ;KMBbIX OPraHUu3MOB» 35 YacoB
Ne ypoka | Tema ypoka Kosa-Bo  |Bup 3anstuii YMeHus U HABBIKH
4a-coB
JIEKI [[IPAKTH CeMH
s Ka Hap
1 Beenenue 1 CpaBHUBaTh OOBEKTHI
14 >KUBOW MPUPOJIBI
Paznen 1 Kierka
2y
2 Xumnueckuii cocTas 1 3HaTb XUMUUYECKHI cOCTaB
KJIIETKH KIJICTKH
3 CpaBHeHHe KJIETOK Pa3HbIX 1 CpaBHHBaTh CTpOEHHE
napcrs KJIETKHU PA3JINIHBIX
OpPraHu3MoB
Pasznen 2 Tkanu
54
4 OcHoOBHbIE , MPOBOASAIIHUE, 1 3HaTh CTPOEHHUE,
BbIJIC/JIMTEJIbHbIC TKAHU MPOUCXOKACHUC, (byHKIII/II/I
pacrenuii. JIp.1 Ctpoenune pacTUTEIbHBIX TKAHEH.
OCHOBHOI1 ¥ mpoBoASAIIEeH
TKaHU




5 Oo0pa3oBaTeabHble, 3HaTh CTPOCHHE,
MOKPOBHBIE, MEXaHNYECKHE MIPOUCX0XKACHNE, (DYHKIIUH
TKanu. JIp2 Crpoenne PAaCTUTENIbHBIX TKaHEM.
KOKHIbI JIUCTA
6. SnuTeaualbHbIe, 3HaTh CTPOEHUE,
COeTHHMTE/IbHbIE TKAHI MIPOUCXOXKIeHUE, QYHKLIUH
JKHBOTHBIX JKMBOTHBIX TKaHEI;
7 MpblieyHasi M1 HepBHast 3HaTh CTPOCHHE,
TKaHHU ’KHBOTHBIX MIPOUCXOXKACHNE, (DYHKIIUH
JKHBOTHBIX TKaHEH;
8 O0pa3oBanne TkaHel. CpaBHHBATh CTpOCHHE
Kuaaccuduxkanus. KJIETKH Pa3IM4YHBIX
OPTaHH3MOB
Paszpnen3 Opransbl
84
9 Kopens. JIp3cTrpoenue 3HaTh BHELIHEE U
KOPHEBBIX BOJIOCKOB H BHYTPEHHE CTPOCHUE KOPHS
KOpHeBOro YexJjuka Jip4
CTPOCHHE CTEPKHEBOM U
MOYKOBAaTOil KOPHEBBIX
cucremM
10 IToGer. CpaBHHBATh CTpOCHHE
JIPSMukpockonnyeckoe noberoB. 3HaTh CTPOCHUE
cTpoenue creduas JIP6 cTeOs
CrpoeHne JTyKOBHUbI,
KJIyOHs1
11 JIP7 CTpoenue noyvexk, Pacmo3HaBath u ONMUCHIBATH
pacnoJioxKeHue UxX Ha OCHOBHBIE YaCTH U
credJe. JIP8 IpocThie u OpPraHOM[BI KIETOK U TKaHEH
CJI0KHBIE JINCThS
12 Berok.Ilnoa. Cems. JIP 9 Pacrno3naBaTth ¥ ONMCHIBAaTH
CrtpoeHue ceMsiH OCHOBHBIE YaCTH PACTEHHH
ABYOJBHBIX
OIHO/AOJILHBIX PACTECHMI
13 ITokpoBHast n onIOpPHO- 3HaTh 0COOEHHOCTH
ABUTaTeIbHAS CHCTEMBI CTPOCHHS U
JKHBOTHBIX (YHKIIMOHNPOBAHUS CHCTEM
14 KpoBeHocHas , 3HaTh 0COOEHHOCTH
JumdaTnyeckas, CTPOECHHUS U
AbIXaTeJbHAs CHCTEMBI (bYHKIIMOHUPOBAHUS CUCTEM
15 IumeBapurenbHas, 3HaTh 0COOEHHOCTH
Bbl/IeJIUTE/bHAsl, HEPBHasI CTPOSHHUS
CHCTEeMBI (bYHKIIMOHUPOBAHUS CUCTEM
16 IHonoBasi M IHAOKPUHHAS 3HaTh 0COOEHHOCTH
CHCTEeMBI CTPOCHHUS U
(YHKIIMOHUPOBAHUS CUCTEM
17 Pa3zgend Opranmnsm- equnoe 3HaTh OCHOBHBIE MPOLIECCHI
neJjoe ; KHU3HEACATEITHHOCTH
q
PacTUTENBHBIX M dKHBOTHBIX
OpraHu3MoB
Pazgen S.
KusHeneaTebHOCTD 174
OpraHmusma
18 OnopHbIe CHCTEMBI Ocobennoctu

pacTeHuid

TIepeIBUKEHUSI PACTEHUH B
MIPOCTPAHCTBE




19 Ckeaner. JIP 10 /IBuskenue 1 CpaBHUBaTh OIOPHBIE
undy3opun tydennkn, JIP CUCTEMBI PA3IUYHBIX
11 Ilepemerienue OpraHu3MOB
J0K1eBOro YepBsi
20 JbIxanue pacteHmii 1 YMeTb cxeMaTUIHO
n300pakaTh MPOIECCHI
21 JIpIxanue ;KHBOTHBIX 1 YMeTh cxeMaTHIHO
n300pakaTh MyTH
ra3oobMeHa
22 TpaHcnopT BewlecTB y 1 YMeTh cTaBUTh
pactenuiiJIP12 9KCIIEPUMEHTHI U OOBSCHSTh
IlepenBuixenune BoAbI H ux
MHHEPAJILHBIX BeLIeCTB M0
cTedJI10
23 TpaHcnopT BelecTs y 1 YMeTh CpaBHUBATh OOBEKTHI
skuBOTHBIX. JIP13 CTpoenne
KJIETOK KPOBH JIATYIIEK H
YyeJgoBeKa
24 IIntanue pacrennii 1 YMeTb cXxeMaTHIHO
u300paXkaTh NepeABIKeHHIE
IIUT. BEIIECTB MO PACTEHHIO
25 IInTaHue :KMBOTHBIX 1 YmeTsb paboTaTh co
CXeMaMH U aHUMAaLUSIMU
26 Bbigesienne y pacreHuii 1 3HaTh 0COOCHHOCTH
KJIETOYHOTO CTPOCHHMS
pacteHuit
27 Bbiesienne y ;KWBOTHBIX 1 3HaTh 0COOEHHOCTH
HPOLIECCOB BBIJCJICHUS Y
YKMBOTHBIX
28 OOMeH BeulecTB y pacTeHU 1 3HaTh 0COOEHHOCTH
peryJIsLuy NPOLECCOB
KHU3HEOOecIeueHus
29 O0OMeH BelecTs y 1 3HaTh 0COOEHHOCTH
JKHBOTHBIX PETYJIALUH IPOLIECCOB
XKHU3HEOOeCIeUeHN S
30 PazmHoxkenue 1 YMeTb BBINOIHSTH
pacrenuii.JIP14 NIPaKTUYECKHUE 3a1aHus
YepenkoBaHue KOMHATHBIX
pacTeHui
31 Pa3mHoKeHHe Y :KMBOTHBIX 1 3HaTh 0COOEHHOCTH
Pa3MHOMXKEHUSI JKUBOTHBIX
32 OnTtorene3 pacrennii JIP 16 1 YMeTh BBITIOHATD
IIpopacranue cemsiH. IKCIIEPUMEHT
33 Onrorenes ;kuBOTHBIX.JIP 1 YMeTb CpaBHUBATh
15 IIpsamoe u HenpsiMoe IIPOLIECCHI Pa3BUTUSA
pa3BHTHE )KHBOTHBIX KMBOTHBIX U Pa3lINYHbIC
CTaIMM KU3HEHHOTO LIHKJIA
34 Peryasinust nmpoueccos 3HaTh 0COOCHHOCTH
JKH3HeAesITeJIbHOCTH PEryJILUY IPOLECCOB
KHU3HE00eCeYeHU S
35 3akJoueHue 1 O0001eHre H3y4YeHHOTO
q
Marepuana
Hroro 13 18
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