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ITosscHuTenbHAs 3anucKa

B coorBeTcTBUM ¢ KOHUENUHEH MOAEPHU3AIUU WIKOJHHOTO OOpa30BaHUS 3IEKTUBHBIC
KYpPChl SIBISAIOTCS 0053aTE€IbHBIM KOMIIOHEHTOM LIKOJIBHOTO 00yueHus. Y4eOHbI Kypc «OKupoi
OpraHu3M» IMpeAHa3HayeH [ii ydamwuxcs npoduiapHbix 10-11 KkigaccoB cpeaHHX WHIKOJI,
rUMHa3ui u JIuIeeB OuoJsioro-reorpadguyeckoro, XUMHUKO-OM0I0TUYECKOTO,
arpoTEXHOJIOTHYECKOT0, MEIUKO-0MOJIOrMYECKOr0 U APYTrUX HApaBICHUMN.

Kypc «KuBoil opranuzm» I03BOJISIET HE TOJBKO PAaCIIMPUTh M CHUCTEMATU3UPOBATh 3HAHUS
y4Jaliuxcsd O JKMBOM OpraHHM3ME KaK OTKpBITOM OMOJIOTMYECKOM CHCTEME, HO U pealn30BaTh
KOMIUIEKCHBIH IOAXOJ MNpU MU3Yy4YEHHH IKUBBIX OPraHU3MOB Ha Pa3HbIX YPOBHIX HX
OpraHu3anuu (KJIETOYHOM, TKaHEBOM, CHUCTEMHO-OPraHHOM). dopmupoBaHuE
npeacTaBIeHUN O I[EJTOCTHOCTH KUBBIX OPraHU3MOB U 0COOEHHOCTSAX UX QYHKLIMOHUPOBAHUS
OCHOBBIBAETCS Ha 3HAHUAX, NOJYUYECHHBIX YUYallUMUCS IPU U3ydeHUU OHosioruu B 6-9 Kiaccax.

[IpenonaBanue Kypca IpeAnojaraeT HCHOJb30BAaHME pa3JUYHBIX COBPEMEHHBIX
elarorH4eckux METOJOB M IPUEMOB: JIEKLMOHHO-CEMHHApCKOW CHCTEMBbl 3aHATHUH,
KOH(pepeHUH#, nuckyccuil, nucnytoB u T. A. [IpumeHeHue pa3HooOpa3HbIXx (GopMm yueOHO-
MO3HaBaTEJIbHOU NEesITeIbHOCTU [103BOJISET pealn30BHIBATh WHINBUAYTbHBIN "
nuhepeHIpoOBaHHBIN MOAX0 K 00yUYEHHIO.

PaznooOpa3ue mabopaTopHBIX M MPAKTHYECKUX pabOT mpeamoiaraeT BApUaTUBHOCTH BBIOOpa
KOHKPETHBIX TeM paboT U (OpM UX NPOBEIEHHS C yUETOM MaTepHaJIbHOIO 0OecredeHus
IIKOJIBI U pe3epBa BPEMEHH.

N3yuenune MaTepuaiia JaHHOTO Kypca CIIOCOOCTBYET IeJIeHAPaBICHHON OArOTOBKE K
IPOIOJDKEHHUIO 00pa30BaHus B BBICIINX YUYEOHBIX 3aBEACHHUAX OMOJIOTHUECKOTO U MEIUIIMHCKOTO
npodus.

VYuebHblil kypc paccunTaH Ha 17 yacoB yueOHbIX 3aHsATUM B 11 Kiaccax.

Heas kypca

®opMHupOBaHUE Y YUANIUXCS HAYYHOTO MPEJACTABICHUS O KMBBIX OpTaHU3MaX KaK OTKPBITHIX
OMOJIOTMYECKUX CHCTeMaX, 00J1a1aloIuX OOIMMHU MPUHLIUIIAMH OPraHU3aLNH U
KU3HEEATEIbHOCTH.

3anaum Kypca

YriyOuTh U pacIupuTh 3HAHUS O KIIETOYHOM, TKAHEBOM U CHCTEMHO -OpPTaHHOM yPOBHSX
OpraHM3aIuy )KMBOH MaTEpHUU.

CdopMupoBaTh MOHUMaHHE OCHOBHBIX MPOLECCOB KUZHEAEITEIbHOCTH PACTUTEIbHBIX U
KUBOTHBIX OPTAaHU3MOB.

Pa3BuTh ymMeHHs aHAIU3UPOBATh, CPAaBHUBATh, 00001IaTh, A€IaTh JIOTMYECKHE BBIBOABI U
YCTaHABIMBATh  MPUYMHHO-CJIEICTBEHHbIE CBSI3M HA  OCHOBE  HW3YYEHHMs  CTPOCHHUS U
KU3HENIeATeIbHOCTH OPraHU3MOB.

[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
[Tnanupyemble IpeIMETHbIE PE3YJILTATHI
VYyanmecs: A0 KHbI 3HaTh:

® XUMHUYECKHH COCTaB KIJIETOK;
0COOEHHOCTH CTPOEHUS MPOKAPHUOTUUECKOH M DYKapUOTHUECKON KIIETOK;

CXOJICTBO M Pa3IU4Ms CTPOCHUS KIETOK pacTeHUH, rpuboB, KUBOTHBIX;
0COOEHHOCTHU HEKJIETOUYHBIX (POPM KHU3HH;

CTpPOEHHE, IPOUCXOXKICHHNE, PYHKIIUU PACTUTEIbHBIX TKaHEH;

CTpOEHHE, MPOUCXOXKACHHE, PYHKIIUH KUBOTHBIX TKaHEH;

BHEIIHEE U BHYTPEHHEE CTPOCHHUE, BUJTOU3MEHEHH A, QYHKIIMOHUPOBAHUE
BEreTaTUBHBIX U I€HEPATUBHBIX OPraHOB PACTCHUIA;

® CTPOGHHE U 0COOEHHOCTU (PYHKIIMOHUPOBAHUS (PU3HOIOTHUECKUX CUCTEM OpPraHOB

KUBOTHBIX (Ha MpUMEpPe MIICKOMUTAIOIINX );
® OCHOBHBIE NIPOLECCHI XKUZHEAEITEIBHOCTH PACTUTEIBHBIX U )KUBOTHBIX OPTaHU3MOB;




0COOEHHOCTH PETYIALNHUHA ITPOLECCOB JKUZHEACATCIBHOCTH Y paCTeHI/Iﬁ U ) XKUBOTHBIX.

HHaHI/IDVeMBIe MCTANIPECAMCETHBIC PE3YJIHTATHI

Yuamuecs T10IKHBI YMETh:

CpaBHUBATh pa3jIuyHble OMOJOTHYECKHE OOBEKTHI (KJIETKHU, TKAaHU, OPTaHbl, CHCTEMBI
OpTaHOB, OPTaHU3MbI) U IPOIECCHI, IeJaTh BHIBOJIbI HA OCHOBE CPaBHEHUS;

pacro3HaBaTh U ONHUCHIBATH OCHOBHBIE YAaCTH M OPTaHOWJbI KJIETOK Ha Ta0IHIax, OpraHbl
[IBETKOBBIX PAacCTEHUM Ha >KMBBIX 00BEKTaX W TaOJMIAX, OPraHbl U CHUCTEMBbl OPraHOB
KUBOTHBIX Ha MYJISDKaX, MMpernaparax u Tabaumax;

CXeMaTUYHO U300pakaTh CTPOCHUE OPTAaHOB U CUCTEM OPTAHOB;

n3y4yaTh OMOJIOTHYECKHE OOBEKTHI U MPOIECCHI, MPOBOAUTH 1abopaTOpHbIe HAOIIOICHHUS,
CTaBUTh OMOJIOTUYECKHUE SKCIIEPUMEHTBI, ONUCHIBATh U 00BACHIATH PE3YJIbTAThl OIIBITOB;
OCYLIECTBJIATh CAaMOCTOSATEIbHBII OUCK OMOJIOrMuYecKoi HHPOPMALIMK B CIOBapSX,
CIIPAaBOYHHKAX, HAYYHOU U HAY4YHO-NONYJISPHOUN auTeparype, cetu HTepHeT;

COCTaBJIATH KpaTKue pedepaThl U COOOIIEHUS 10 HHTEPECYIOIIUM TeMaM, MPEICTABIATh HX
ayJIMTOPHUH.

Pezynamusnvie ynusepcanvnule yuebnvie 0eticmeusi:

- YMEHUE IPUMEHSTh UHIyKTHBHBIE U JCTYKTHBHBIE CIIOCOOBI PACCYKACHHUS, BUIETh Pa3IMIHbIC
CTpaTeruy peleHus 3a/1ay;

- YMEHHE IUTAHUPOBATh M OCYIIECTBIIATH JEATEILHOCTh, HANPABICHHYIO Ha PEIICHHE 33134
UCCIIEI0BATEIbCKOIO XapaKTepa;

- YMEHHUE JIEMOHCTPUPOBATh CBOE PEUEBOE M HEPEUEBOE MOBEJCHHE B YUCOHBIX U BHEYUYEOHBIX
CUTYyaIMsIX;

- CIIOCOOHOCTH CO3HATEJILHO OPraHW30BaTh U PETYIMPOBATh CBOIO AEATEIBHOCTh — Y4eOHYIO,
OOIIECTBEHHYIO U JIp., KOHTPOJIUPOBATh U KOPPEKTUPOBATh AEATEIBHOCTD, 1aBaTh €l OLIEHKY;

- YMEHHUE TeHePUPOBATh UACH U ONPEACIISATh CPENICTBA [T UX PEeaTH3aINH;

- YMEHHE BHOCHUTH HEOOXOJUMBIE JOTIOJHEHUS M KOPPEKTHUBHI B IUIAH M CIIOCOO NEHCTBUS B
Cllydae pacXo’KICHUs ITAJOHA, pEabHOrO AEUCTBUS U €ro MPOIYyKTa.

Ilosnasamenvhvie yHugepcanvHule yueOnbie 0eticmeusl.:

- BJIaJICHUE YMEHMSIMHU paboTaTh ¢ y4eOHOH M BHEMIKOJIbHOM MH(poOpMarumei (aHaIu3upoBaTh U
000011aTh (aKThl, COCTABIATH IUIAH, TE3UCHI, (POPMYJINPOBATH U OOOCHOBHIBAThH BHIBOIbI);

- CIIOCOOHOCTh K pELICHUIO TBOPYECKUX 3a/Jady, YydacTHe B MPOEKTHOH U ydeOHO-
HCCIIEI0BATEIbCKOM e TeIbHOCTH;

- TIOHUMaHHE pa3IMYMi MeXAy HCXOAHBIMM (aKkTaMM M THUIIOTE€3aMH, TEOPETUYECKHMHU
MOJIEIISIMU B PEaTIbHBIMU 00BEKTaMHU [T UX OOBSICHEHUS;

- OBJIa/ICHUE YHMBEPCATbHBIMU YU€OHBIMHU JEHCTBUSAMHU Ha MpUMepax TUNoTre3 A 0ObsCHEHUs
U3BECTHBIX (PAKTOB M HSKCIEPUMEHTAIHHOH TPOBEPKH BBIJIBHTAEMBIX THIIOTE3, pa3pabOTKH
TEOPETUYECKUX MOJEIIEH, MPOIECCOB UM SIBICHHIA;

- OBJIQJICHUE HABBIKAMH CaMOCTOSTEIHHOTO MPHOOPETCHNST HOBBIX 3HAHMIA,

- YTEHHE TEKCTOB C MW3BJIEYCHHEM HEeoOXoIuMol HH(pOpMalMK, yMEHHE aHaJIU3UpOBaTh
UH(POPMAIINIO, CONIOCTABIIATE (BAKTHI, IENIaTh 3aKITFOUEHHSI U BHIBOIBI;
Kommynuxkamuenwvle ynueepcanvHule yueoHvle 0eticmeus:

- YMEHHE B3aUMOJICHCTBOBATh CO CBEPCTHUKAMH M B3POCIBIMH, paboTaTh B TPYIIaX HaJ
3aJjauaM¥ UCCIIEJIOBATEIbCKOTO XapaKkTepa;

- YMEHHE KOHTpPOJIMPOBaTh, KOPPEKTUPOBATh M OIEHUBATH CBOM JICHCTBHUS M JICHCTBHS
HapTHEpOB;

- pa3BHTHE W aKTUBHOE MPOSBICHHE KOMMYHHKATHBHOW KOMITETCHIUHU (PEYeBOH, SI3BIKOBOA,
COLMOKYJIbTYPHOM,  KOMIIEHCATOPHOH,  y4eOHO-IIO3HABATENIbHOM),  BKJIIOYas  yMEHHUE
B3aUMO/ICHICTBOBATh C OKPY’KAIOIIMMH, BBIIIOJIHSS pa3Hble COLMANIbHBIE POJIH;

- BJIaJICHHE HAaBBIKAMU OPTaHU3AIlMH U y4acTUsl B KOJUIEKTUBHOM JESITEIHLHOCTH.
[1naHupyeMble JUYHOCTHBIE PE3YJIbTATHI:
JIMYHOCTHBIE pE3yIbTaThl BKIIOYAIOT:




- ¢(hOpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKHU.

- c(hOpMHPOBAaHHOCTH OCHOB CaMOPa3BHTHS M CAMOBOCIIUTAHHS B COOTBETCTBUU C
0O0IIIEYEIOBEYCCKUMH [IEHHOCTSIMH, TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEJIbHOW TBOPYECKOW U
OTBETCTBEHHOM J€ATCIbHOCTH;

- HaBBIKM COTPYJAHHYECTBA CO CBEPCTHHKAMHU, IETHbMH MIIAJIIIECIO BO3pacTa, B3POCIBIMU B
00pa3oBaTe/ibHOM, OOLIECTBEHHO MOJIC3HOM, yU4eOHO-UCCIIeI0BATEIbCKOM, MPOSKTHOW U APYTHX BHIAX
JCSITeIbHOCTH,

- HPaBCTBEHHOE CO3HAHHUE U MOBEICHUE Ha OCHOBE YCBOCHHUS OOIICUCIOBEYECKUX [ICHHOCTEIH;

- TOTOBHOCTb U CITOCOOHOCTH K 00pPa30BaHHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA IPOTSHKCHUH
BCCH JKM3HM; CO3HATEJIbHOEC OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCJIOBHIO YCIEHIHOW
npoecCHOHATLHOM U OOIIIECTBEHHON ACSITeTbHOCTH;

COIEPXAHUE

Brenenue (1 )

KuBoil opranusm Kak OTKpbITasi OMOJOTHYEcKas CUCTEMA.
Paznen 1. Knetka (2 u)

Xumuueckuil coctaB KieTku. KileTka Kak CTPyKTypHO-(QYHKLHMOHaJbHas €IMHHUIIA BCETO
xkuBoro. [Ipokapuoruueckue u sykapuoTuueckue kiaeTku. CTpoeHHe, CXOACTBO U PaA3IUUUA.
PasnooOpasue xkinerok. Kietku pactenuii, rpuboB u KuUBOTHBIX. CXOACTBO U pa3auyus.
Hexnerounbie GOpMBI KU3HU.

Hemoncmpayus cxem u Tabauu:
MHOT000pa3ue KIEeTOK;
CTPOECHHUE DYKAPUOTUYUECKOU KIETKHU;
CTPOEHUE KUBOTHOU KIETKHU;
CTPOCHHUE PACTUTEIILHOW KJIETKH,
CTPOEHHUE TPOKAPUOTHUYECKOU KIIETKHU.
Paznen 2. Tkanu (2 )

TkaHb KaKk COBOKYITHOCTb KJIETOK U MEXKJIETOYHOTO BEIECTBA, MMEIOIUX CXOJHOE CTPOCHHUE
U BBINOJHSIOMUX 00IYI0 PyHKIHIO.

PacturenbHble TKaHU

Pa3znooOpa3zue pacteHuil - pe3yiabTar JUIMTEIbHON IBOJIFOIIMH, COMPOBOXKAAIOIICHCS TEPEX0I0M
K Ha3eMHBIM YCJIOBHSM cyuiecTBoBaHus. J{uddepenunponka kietok, GopmMupoBaHue TKaHei.

TkaHU NPOCTBIE U CIOXKHBIE (KOMIIJIEKCHBIE).

Knaccudukanus Tkanei mo ocHOBHOU BbINOIHAEeMON ¢pyHKIMH. CTpOGHHE U PaCIlONOKEHHUE.

Oobpazosamenvrble mKkaHu (Mepucmemst). [lepBUUHBIC U BTOPUUYHBIE; BEPXYIICUHBIE,
OOKOBBIE, BCTABOYHBIEC U PAHEHBIE.

Ilokpoenvie mkanu. IlepBuyHbIE U BTOPUYHBbIE. DNHUAEPMUC, dTHOIEeMa, TpoOKa, KOpKa.
Ocnognbie mxkanu (napeuxumol). ACCUMUISIIMOHHAs, 3aMlacaroliasi, BOJOHOCHAs, BO3lyXOHOCHAS.

Mexanuueckue (onopnuvle) mrxanu. Konnenxuma, ckiepeHxuma, ckiepeuibl. [Iposoosuue

mkanu. IlepBUYHbIe U BTOPUYHBIE; IpeBecuHa (Kcuiema) U 1yo (diiooma). Buiderumenvhule

(cekpemopnvie) mranu. TkaHU HApY>KHON U BHYTPEHHEH CEKpeIuH.

JlaGopaTopHble U MpaKTUYECKUuEe paboThI
1. CTpoeHue OCHOBHOU M MPOBOASAIIECH TKAHU JIUCTA.
2. CTpoeHUE KOXKHUIBI JIUCTA.
TkaHu )KUBOTHBIX

OnHOKJIETOUHBIE W MHOTOKJETOYHbIe KUBOTHBIe. JudpdepeHnupoBka KIETOK B
MHOTOKJIETOUHOM opraHuszme. OOpa3oBanue TkaHei. OCHOBHBIC TPYNIBl TKAaHEH >XUBOTHOTO
opranusma. OOmenpuHsTas KiacCu(PUKaus )KUBOTHBIX.

Onumenuanvhuvie mKkavu. TKaAHU - MPOU3BOIAHBIE SKTOAEPMBI W HHTOAEPMBI. B3amMocBs3b
CTPOEHUS, PACTIONOXKEHUS U QyHKIUNA. Pa3nuyHbpie kiaccu@uKauuy 3MUTENHATbHBIX TKaHEH: 10
dbopme KIETOK, B 3aBHCHUMOCTH OT KOJIMYECTBA CJIOEB, IO CTENEHU OPOrOBEHHS, IO



CBOWCTBAM M pacmnoyiokeHutro B opranusme. OOmme CcBOHCTBA BCEX pPa3HOBUIHOCTEH
ANUTEINAIBHBIX TKaHEN. IIOKpOBHBIE U KEIE3UCThIE DIUTEINU.

Coeounumenvnoie mkanu. I'pynna TkaHed Me304€pMajbHOTO MPOUCXO0XAeHUs. OCHOBHbBIE
GyHKIIUE U 0OCOOEHHOCTH CTpPOEHHUS (Pa3BUTOE MEXKKIJIETOUYHOE BEHIECTBO). Pa3sHOBHIHOCTH
COCJMHUTENIbHBIX TKaHEW: pbIXJas BOJOKHHCTas, IJIOTHAs BOJOKHHCTas (odopMmieHHas H
HeopopMIIeHHAsA), KOCTHas, XpsmeBas, TKaHH CO  CHENUAJIBHBIMH  CBOWCTBaMH
(peTuxkynspHasi, TUTMEHTHAas, )KUPOBasi, KPOBb U JMpa).

Mbviweunvie mxanu. I'pynmna TKaHeW Me30A€pMajJbHOr0 MpPOUCXOXKAEeHUS. (OCHOBHBIE
CBOHCTBA-BO30yIMMOCTh M COKPATUMOCTb. TpH BUAA MBIIIEUHbIX TKAHEH: IJ1a/iKasi MbIIICYHAs TKaHb,
[ONEPEYHO-110JI0CaTas CKEJIeTHAas MbIUIEYHasi TKaHb, MOIEPEYHO-I0JI0caTasl CepAEeUHasl MbIIIeYHast
TKaHb.

Hepsenas mxanv. OCHOBHAA TKaHb LEHTPAJIbHON U nepuepruIecKoid HEPBHOM CUCTEMBI.
OKTOoAEepMalibHOE NPOUCXOXKJEeHUEe HEepBHONW TKaHU. OCHOBHBIE CBOMCTBA: BO30YyIUMOCTh
U TpoBOAMMOCTh. JIBa THIa KJIETOK, O0Opa3ymolMX HEPBHYI TKaHb: HEWPOHBI U
BCIIOMOTATEJIbHbIE HeWporiuaibHble KiIeTKH. OCOOEHHOCTH CTPOCHUS HEPBHBIX KIETOK.
Knaccupukanus HelipoHOB: 0 QYHKIUAM; MO0 (PU3MOIOTHUECKUM IPOSBICHUAM; 1O HOpMe H
pazmepaM; IO 4YUCJIy OTPOCTKOB. Heiporiaus: acTpouuTsl, OJMIOAECHAPOLMTHI, SIEHIUMOLUTHI,
MUKPOTJIMATbHbIE KIETKHU.

Hemoncmpayus o0pa3loB SMUTENHAIBHON U COEAMHUTEIBHOM TKAHU 110 MUKPOCKOIIOM.

Paznen 3. Opransl (4 9)

Opran - 060co06yeHHasa yacTh OpraHu3Ma, UMelas onpeaeieHHyw popMy, CTpoeHHUE,

PaCIOJIOKEHHE M BBITIOIHSIONIAS ONPEEICHHYIO (PYHKITHIO.

Opransl pacteHuit
[TocTeneHHoe pacujeHEeHNUE TeJa PAaCTEHUU Ha OpraHbl, IPOUCXOAAIEE B IPOLIECCE PA3BUTHUS
pacTUTENbHOr0 MHUpa. BereraruBHble U TeHepaTUBHBIE opraHbl. O0IIMe CBOIICTBA OPraHoOB
pacTeHUH.

Kopens. Knaccudukanus KopHeil: Mo NpOUCXOXKIEHHUIO (IJIaBHBIN, MPUIATOYHbIE, OOKOBBIE),
0 pacnoJiokeHuio B cyOctpare. KopHeBble cuCTeMBbl: CTepKHEBass M MoukoBaras. DyHKUIUU
KOpHs M ero yacteil. Mopdosornueckoe cCTpoeHHe KOpPHs: MONEePEYHbId U NPOJOJbHBINA CPE3HI.
IlepBUYHOE U BTOPUYHOE CTPOECHUE KOPHs. BUION3MEHEHNS KOPHEN.

Ilobee - cTebenb ¢ pacnoN0KEHHBIMU Ha HEM JIUCThSIMHU U ToukaMHu. CTpoeHHe, BETBIIEHHUE,
Metamopdo3bl (Haa3eMHble W TmoJa3eMHble moberu). Illouka (3ad4aTouyHBId mOOEr):
CTpOEHHUE, pacnolyiokeHue, kinaccupukanus. Cmebdenv: crTpoeHue, pocT. OyHKUUH CcTEOI.
AHaTOMHUUYECKOE CTpPOEHHE CcTeOJsi: MmepBUYHOE M BTOpUYHOE. Jlucm - OOKOBOH opran
nobera. ®yHKIUM THUCTA.

Bnemnee cTpoeHue nMcTa: JIMCTOBasl IJACTUHKA, YEpPEUIOK, OCHOBAHHWE, TPUIUCTHUKH.
Pa3noobpasue nuctbeB. Jlucropacnosnoxkenue. JKWIKOBaHME JIMCTa: CeTYaTOE, MapajienbHOE,
nyrosoe. Kinerounoe crpoenue nucra. BumonzMeHeHUs TUCThEB.

I[eemok. BunousmeHeHHbIH yKOpOoUeHHBIH nober. ®yHKIIUU U CTpOCHHE 1IBETKA. Busl
1BeTKOB. COLBETHS: MPOCTHIE U CIOKHBIE.

Ilnoo. llpoucxoxaenue, ¢yHkuuu. Ilnoasl mpocThie H  CIOXHBIE (COOpHBIE).
Krnaccuduxanus niogoB: mo xapakTepy OKOJOIUIOJHHUKA (CyXHe U COYHbIE); IO KOJIMYECTBY CEMSH
(olHOCEMEHHBIE M MHOT'OCEMEHHBIE); MO XapakTepy BCKpBbIBaHHMS (pacKphIBaroluecs U
HepacKpbIBaIOIIHECH ).

Cemsa. Crnenuanu3upoBaHHBIN OpraH, BO3HUKIIMI Yy CEMEHHBIX pacTeHMHl B IIpolecce
sBomonuu. CTpoeHue CeMEHHU: CeMEHHas KOXypa, 3apoAblll, sHaocnepM. CpaBHEHHE CeMsH
OJHOJOJIbHBIX U JIBY/IOJbHBIX PACTECHUM.

JlaGopaTopHble 1 IPaKTUIECKUE PAOOTHI

3.CTpoeHune KOpHEBBIX BOJOCKOB U KOPHEBOI'O YEXJIMKA.

4. CTpoeHue CTEP>KHEBOW U MOUYKOBATOW KOPHEBBIX CUCTEM.
5. MuUKpOCKONMYEeCKOe CTpOCHHUE cTeOIs.

6. CTpoeHuE TYKOBHUIIBI, KJIyOHS.



7. CTpoeHHe NOYEK, PACcIOJI0KEHHE UX Ha cTeblie.

8. [IpocThie U CIOXKHBIEC TUCTHS.

9. CtpoeHue ceMsH ABYNOJBbHBIX U OJHOIOJIBHBIX PACTCHUN.

OpraHbl KUBOTHBIX

['pynmna opraHoB, CBA3aHHBIX JPYyT C APYrOM aHATOMHYECKH, UMEIOIIMX OOIIHUN IUIaH CTPOSHUS U
BBITIOJHSIONIUX OINPEACIICHHYIO (PU3MOTOTHYECKYI0 QYHKIUIO - husuoniocuueckas cucmema
opzarnoe. CUCTEMBI OPraHOB B )KUBOTHOM OPraHU3M€ Ha IPUMEPE MIEKONUTAOIHX.
BHyTpeHHME OpraHbl: OpraHbl IMIEBAPUTEIBHOM, IbIXaTEIbHON, BBIICIUTEIBHON U I10JOBOMI
cucteM. I'pyiHas u OproliHas MOJOCTH.

Ilokposnasa cucmema. Koxa u cinm3ucTsie 000J0UYKH.

Onopno-osucamenvhuiti annapam. CKeJeT U CKeJIEeTHbIE MBIIIIIbI.

Kpoeenocnas (cepoeuno-cocyoucmas) cucmema. Cepaue u cocynibl (apTepuu, BEHBI,
KaIWJIJISAPHI ).

Jlumgpamuueckasn cucmema. Jlumdarraeckue cocyabl U TUMPATUIECKUE Y3IIbL.
Hvixamenvuasn cucmema. Bo3gyxoHoCHbIE TyTH (HOCOBAs MOJOCTh, HOCOTJIOTKA, FOPTaHb,
Tpaxes, OpOHXH, OPOHXMOJIbI) U JIETKHUE.

ITuwesapumenvrnaa cucmema.. JKenynOUHO-KUIIEUHBINA TPAKT U MULIEBAPUTEIbHBIC JKEIIE3BI,
COEJMHEHHbIE C HUM CaMOCTOSITEIbHBIMU IPOTOKAMHU (II€YEHb U MOXKENyJOUHAsl )Kelle3a).
Buioenumenvnasn cucmema. 1104k, MOYETOUYHUKHA. MOYEBON MY3bIPh, MOUEUCITYCKATEIbHBIN
KaHaL
Ilonosaa cucmema. MyKcKue U )KEHCKUE XKEJIE€3bl U MTOJIOBBIE OPraHBbl.

Hepenas cucmema. llentpanpHas (TOJOBHON U CIMHHOM MO3T) U nepudepuueckas HepBHas
CHCTEMA.
OHookpunnslti annapam. YKene3sl BHYTpeHHeW cekpeuuu. JKene3bl CMEIIAHHON CEKpeuuu
(momxenynouHas jkeine3a M TOJOBble >kesesbl). JKenme3bpl BHemHed cekpenuu (MOTOBBIE,
CJIIOHHBIE, MJIEYHBIE).
Lemoncmpayus cxeM CUCTEM OPraHOB YEJIOBEKA UJIU IPYTHUX MIIEKOIMMUTAIOMINX.
Paznen 4. Opranusm kak eauHoe nenoe (1 )

Opzeanusm @vicuiux pacmenuu. L|eTOCTHBIA OPraHU3M BBICIIMX PACTEHUH - COBOKYIIHOCTH

TECHO HHTETPUPOBAHHBIX MEXAy co0oi opraHoB. JKuzHeHHble (OpMBI pacTeHHUl: JaepeBo,

KyCTapHUKHU, KyCTADHUYKHU U TPaBbl. OJHOJIETHHUE, IBYJIETHUE, MHOTOJIETHHE.

Opeanuszm ocugomuelx. B3amMomeicTBue BCeX OpPraHoB HM CHUCTEM - oOecredeHune
LEJOCTHOCTU opraHu3zMa. DopMupoBaHHE B THpolecce KHUIHEACATEIbHOCTH (YHKIIMOHAIBHBIX
CHUCTEM - BPEMEHHBIX 00bEAMHEHMI IIEHTPaJIbHOM HEPBHOW CHUCTEMBI C OpraHaMu U CHUCTEMaMHU
OpTaHOB, HAIIPABJICHHBIX HA
JOCTHU)KEHHE ONpeaeNIeHHbIX. pe3yabTaToB. ['oMeocTas, ero posb B NOAIEpKAHUU
I[eJIOCTHOCTHU opranusma. Enunas HeliporymopanbHas peryiasnus pu3nonorudeckux GyHKIIHi.

Paznen 5. XKuznenestenbHocTh opranusma (7 )
Onopa u aBUXEHUE

3HaYeHUEe OMOPHBIX CUCTEM B )KU3HU OPTaHU3MOB.

Pacmenus. OnopHble cUCTEMBI pacTeHUU. J[BUraTeIbHBIE PEAKIIMN PACTEHUI.

Kusommnwie. OTIOpHBIE CUCTEMBI )KUBOTHBIX. HapyXHbII 1 BHYTpeHHUHN ckeneT. OnopHO-

JIBUTATENbHAsl CUCTEMa MO3BOHOYHBIX. J[BU)KeHUE - BaxHEHIIast 0cCOOEHHOCTh KUBOTHBIX

OpraHu3MOB. 3HaUEHHUE JBUraTeIbHOW aKTUBHOCTU. MeXaHn3Mbl, 00eCIeYrBaIOLINe IBHKEHNE

JKUBBIX OpPraHU3MOB. J[BI)KEHNE OJHOKIJIETOYHBIX 1 MHOT'OKJIETOYHBIX OPraHU3MOB.

JlaGopaTopHble 1 IPAKTUIECKUE PAOOTHI
10. JIBmxenue nHQy30pun Ty(HeabKu.
11. ITepemenienre A0XKaAEBOTO YEPBS.
Hemoncmpayus NBUKEHUS MPEICTABUTENCH PA3HBIX KJIACCOB MMO3BOHOYHBIX (BUICO(DUIBMBI).
JbsixaHue
3HaueHHe JpIxaHud. Poib KMCI0poaa B paclleNIEHUN OPraHUYEeCKUX BELIECTB U
ocBOOOXaeHUs 3Heprun. Tunsl npixanus. KierouHoe abixaHue.



Pacmenusa. Jlpixanue pactenuid. Pojib yCThUIl M Y€UEBUYEK B JIbIXaHUHU pacTeHuil. CTpoeHue
U paboTa yCThUYHOTO amnmnapata. J{pIxanue KopHs.

Kusommnuwie. JIpixanue KUBOTHbIX. OpraHbl JbIXaHUs )KUBOTHBIX opraHu3MoB. KoxxHoe u
JIETOYHOE JIbIXaHHE.

Hemoncmpayus ONBITOB, UIIIOCTPUPYIOLIUX JbIXaHUE IPOPACTAIOLUIUX CEMSH, AbIXaHUE
KOpHEH, 0OHapyKEHUE YIIIEKUCIIOr0 ra3a B BbIbIXaEMOM BO3yXe.

Tpancropr BemecTs

ITepeHoc BellecTB B OPraHU3Me, €ro 3HaUCHHUE.

Pacmenus. IlepenBuxenue BemecTB B pacTeHUU. OCOOCHHOCTU CTPOECHUSI OPraHOB PacCTEHM,
obecrneuuBaronux ImepeHoc BemecTB. Ilornomenue KOpHAMHU BOJAbBl M MHUHEPAJbHBIX
BeUIeCTB. BepTukanbHOE NepeMelleHHe BOJbl MU MHUHEpPAJIbHBIX COJEH MO KOPHIO U CTeOJIIO.
BepTukanpHblli TpaHCHIOPT OpraHMYecKUX BellecTB. l[lepenBukeHHE NUTATENIbHBIX BELIECTB B
FOPU30HTAIBHON MJIOCKOCTH.

Kusomneie. OcOOEHHOCTH IEpPEHOCA BELIECTB B OpraHU3ME XMBOTHBIX. Pojb mapeHXUMBI
U TEPBUYHON IOJOCTU Tejla B TPAHCHOPTE BEIIECTB y OPraHU3MOB, HE HUMEIOIIMX KPOBEHOCHOM
cuctembl. KpoBeHnocHasi cucrema: crpoenue u ¢pynkuun. Jlumparnueckas cucrema. ['emonumdpa,
KpPOBb, TUM(Da: COCTAaB U 3HAYCHHUE.

JlaGopaTopHble U IPAKTUYECKUE PAOOTHI

12. IlepeaBuxeHue BOJbl U MUHEPAJbHBIX BEIIECTB MO CTEOIIIO0.

13. CTtpoeHue KJIETOK KPOBH JIATYIUIKU U YEIOBEKA.

Hemoncmpayus OnpITa, UITIOCTPUPYIOLIETO NYTH NEPEABUKEHUS OPTAaHUYECKUX BEIIECTB
1o credo.

[Tutanue u numieBapeHue

[TuTanue Kak npolecc NOJIyYeHUs] OpraHu3MaMu BEIIECTB U SHEPTUH.

Pacmenusa. OcoOGenHoctu nuTaHus pacreHuil IlouBeHHoe mnurtaHue. Ponb KOpHS B
NOYBEHHOM mnuTaHuM. Bosnymuoe nutanue (¢dortocunre3) 3HaueHHE (OTOCHHTE3a. 3JHAUYECHHE
xJIopo¢uiia B HOTJIOIMIEHUH COJIHEUHONW SHEPTHUH.

Kusommuwvie. OCOOEHHOCTU MUTAHUSA )KUBOTHBIX. TpaBOsAHbIE U IIJIOTOSIAHBIE 5KUBOTHBIE.
XUIITHUKH,
CUMOUOHTBHI, Tapa3UTHI.

[TumeBapeHrue U €ro 3Ha4Y€HUE KaK MOJATOTOBHUTEIBHOrO 3Tana ooMeHa BemecTB. Poib
NUIIEBAPUTENbHBIX  (EepMEHTOB B  nepeBapuBaHuM  numu. OCHOBHbIE  (QYHKUHHU
nuIeBapuTeabHON cucTeMbl. OCOOEHHOCTH CTPOCHUS MUIEBAPUTENbHBIX CUCTEM KUBOTHBIX.

Jlemoncmpayus:

JNefcTBHE KeJNy 0YHOro cyKa Ha 0eJIOK, CIIOHBI - Ha Kpaxmal,
OTIBITHI, JOKA3bIBaloOIIMEe 00pa30BaHUE Kpaxmalia Ha CBETY,
MOTJIOUIEHUE YIJIEKUCIIOTO ra3a JIUCThSIMH.

Brinenenne

Brinenenne kak mnpouecc BBIBEJEHHUS U3 OPraHU3Ma KOHEUYHBIX M IPOMEXKYTOUYHBIX
NPOAYKTOB METa0OIU3Ma, YUyKEPOAHBIX U N30BITOUHBIX BEIIECTB. 3HAUEHUE IIPOIecca BhIACICHUS [
oOecrieyeHHs ONTUMAJIBHOTO COCTaBa BHYTpPEHHEH cpeabl OpraHm3Ma W €ero HOPMaJbHOM
KU3ZHEAEATEIbHOCTH.

Pacmenusa. Beinenenue y pacteHuid. Ponp ycTeun u ruatof (BOASHBIX YCTBHI]) B BBIBEICHUU
U3 OpraHM3Ma pacTEeHUU YTIEKHCIOro ras3a, U30bITKAa BOABI M MHHEPAIbHBIX coJied. 3HaueHHe
JUCTONAJa B )KM3HU PaCTECHMUS.

Kusomnuvle. Boiaenenue y XKuBoTHbIX. OCHOBHBIE TUIIBI BBIIEIUTENbHBIX cucTeM. Poub
JETKHX, JKeNyA0YHO-KUIIEYHOTO TPAKTa, KOXKH, CIUZUCTBIX 000J0UYEK B OCYIIECTBICHUN (PYHKIIUU
BBIJICIICHUS.

Jemoncmpayus:

MOJI€IN MOYEK;
CXEMBI CTPOEHMS KOXKHBIX ITOKPOBOB YEJIOBEKA.
OOMeH BeIIecTB U SHEPTHH



CymHocTh M 3HaueHue oOMeHa BEUIeCTB M HHEPrMM KakK OJHOr0 M3 Hambojee CyLIeCTBEHHbIX
CBOMCTB JKMBOTr0. ACCUMWISILIUS U TUCCUMUJIALUS KaK /IBa B3aUMOCBSI3aHHBIX U Pa3HOHAIPaBIEHHBIX
polecca, COCTaBIAIOIUX 0OMEH BELIECTB U SHEPTUU.

Pacmenusa. OOMeH BelecTB y pacTUTENbHBIX OPraHU3MOB.

Kueomnvie. OOMEH BeIIECTB Yy )KMBOTHBIX OPraHU3MOB.

Pazmuoxenue

buosornueckoe 3Ha4eHUE Pa3MHOKEHUsI. BUIbI pa3MHOKEHHUS.

Pacmenus. becnionoe pa3aMHOXKEHHE pacTEeHUI: cIOpooOpa3oBaHUE; BETeTATUBHOE
pazMmHOxeHue. [logoBoe pa3sMHOXKEHHE HU3IIUX PACTEeHUI: 00pa3oBaHue raMeT; KOHbIOTallHsl.

[TosioBOE pa3sMHOXEHUE BBICIIUX CIOPOBBIX M CEMEHHBIX pacTeHUW. 3aBUCUMOCTH
IIOJIOBOTO  Pa3MHOXEHHUsA  CIOPOBBIX pPAacTeHUW OT Halnu4yusg BoAbl. Pa3sMHOXeHHe
INOKPBITOCEMEHHBIX pacTeHUU. L[BETOK Kak opraH MojoBOro pasMHoxeHus. OnbplUieHUE, IBONHOE
ormogoTBopeHne. O6pazoBaHue CEMsH U IUIOO0B.

Kueommnuvie. becrnonoe pa3MHOKEHHUE KHUBOTHBIX: JIeJIEHNE, TOYKOBaHUE, (hparMeHTaIusl.
Oco0eHHOCTH TOJIOBOIO Pa3MHOXKEHUS JKUBOTHBIX. JBYIOJIbIE M TepMappOIUTHBIE OpPraHU3MBI.
Oprassl pazmHoxeHus. [lonoBbie kineTku. ONI0A0TBOPEHUE HAPYKHOE U BHYTPEHHEE.

Jlemoncmpayus ciocoOOB Pa3MHOYKECHHSI PACTCHHH.
JlaGopaTopHBbIC U MPAKTUYECKHE PAOOTHI
14. YepeHkoBaHME KOMHATHBIX PACTEHUH.
Poct u pa3Butne

OHTOreHes, Wiv UHANBULYaIbHOE Pa3BUTHE.

Pacmenusa. PacnpocTpaHeHue IJIOIOB U CEMsIH. Y CII0BHS IpopacTanus ceMsH. llutanne u poct
popocTKOB. OpUEHTUPOBAHHBINA POCT.

Kueomnvie. OMOpHOHANIBHBII U NOCTAIMOPUOHAIBHONW NEpPUOABl HHAUBUAYAIBHOTO
pa3BuTas. Pa3BuTue 3aponpima (Ha mnpumepe JaHleTHHKaA). [IpamMoil M HempsiMON THUIIBI
NOCTOMOPHUOHAIBHOTO pa3BUTHUA. SliilexknagHoe W BHYTPUYTPOOHOE TpsMOE€ pa3BUTHE.
HeonpeneneHHblil 1 ONpeNeeHHBII TUIIBI POCTA.

JlaGopaTopHsbIe U pakTUYecKue paboTh
1 5.IIpsimoe 1 HenpsAMOE Pa3BUTHE HACEKOMBIX
16.ITpopacranue ceMsH.
Hemoncmpayus cioco60B pacrpoCTpaHEHUs TI0JJ0B U CEMSH PacTEHHH.
Perynsiius nporeccoB KU3HEAEATETbHOCTH

Cs3b Opranu3MoB ¢ BHenIHel cpenoil. [lognep:kanue romeoctasa v NpucrnocodIeHue K
WU3MEHEHUSAM OKPYIKAOIIEH CPEIbl.

Pacmenus. PocToBble BelllecTBa paCTCHUM.

Kusomnvwle. Pa3npaxuMocTh Kak CIIOCOOHOCTh OPraHM3MOB OTBEUYATh HA BO3AEHCTBUA
oKpyxaroriei cpensl. HepBHas cuctema, 0COOEHHOCTH CTPOCHUS U QYHKIIMOHUPOBAHUS.
OCHOBHBIE TUITBI HEPBHBIX
cucteM. Pedyiekc Kak OTBETHAS peaKIIvst OpraHy3Ma Ha BO3TICHCTBIE 113 BHEITTHEH CPe/ipl,

OCYIIIECTBIIsIEMasl C TOMOIIbI0 HEPBHOU cUCTEMBI. be3yclioBHbBIE U YCIOBHBIE PE(IIEKCHI.
WHCTUHKTHL. DHAOKpUHHAS (TyMOpajbHas) CUCTEMa, €€ POJIb B PETYJSIIUH POLIECCOB
KHU3HEAEATEIbHOCTHU. JKene3pl BHYTPEHHEN CEKPELUU.

Jlemoncmpayus:
MUKpOIIpenapaTbl HEPBHON TKaHH;
KOJICHHBII Y MUTaTEIIbHBIN peiieKchl;
MOJIeJIM HEPBHBIX CUCTEM, OPTaHOB YyBCTB;
pacTeHus, BhIpalleHHbIE TOcae 00pabOTKU POCTOBBIMH BEIIECTBAMMU.
3akmroueHue (1 1)

KanennapHo-TemMaTnieckoe MiIaHupOBaHUE



Nor/| Tema 3anstTust Kpartkoe conepxanue OcnoBnas opma
i
1 2KviBoit opranusMm — OTKpbITast OCHOBHBIE KpUTEPUHN becena
OMONIOTHYECKas CUCTEMa YKHBBIX CHCTEM
2 | Kietka — CTpyKTypHO- CpaBHuTebHAS becena,
(byHKUMOHATbHAS €IUHULIA. XapaKTepUCTHKA JabopaTopHas
[pokaproTudieckue u MPOKApPHOT M 3yKapuoT | pabota, paboTa ¢ Jor.
SYKAPUOTUUECKHE KIIETKH. JUTEpaTypoi
DanrianAnanyra yermamars Dyrnmxrnr y
3 | Kietku pacrenuii, rpuooB 1 AnHamms cTpoeHus, IpakTryeckast
YKHUBOTHBIX CpaBHUTEIIbHAS paboTa, aHaM3 011
XapaKTEPHUCTHKA JIATEPaTypPhI
4 TKaHb — COBOKYITHOCTb KJIETOK. Cocrapinenue oOrei JlaboparopHas
IpocTbie 1 CIOKHBIE TKAHH. XapAKTEPUCTHKH pabota
Knaccudukarms
5 Pacturenbhbie TKaHU: Cocrasnenue oo1ei JlaboparopHast
00pa3oBaTelbHbIE, IOKPOBHEIE, XapaKTePUCTHKU pabora
OCHOBHBIE, MEXaHUYECKHE,
TIPOBOJIAIIIHE
6 | TkaHu >KUBOTHBIX: SIUTEIUATBHBIE, Cocrasnenue oo1eit JlaboparopHast
MBIIIICYHBIE 1 HEPBHBIC XapaKTePUCTHKU pabora
7 | Opran—o06oco0neHHas 4acTh Ornpenenenvie popmbl, | becena, padota c om.
opraHmma CTpOCHHS 1 JIATEpaTypor
8 Oprassb! pacTeHui OOmue cBoiicTBa becena, pabota ¢ gor.
Kopens, moder OpraHoB PaCTEHUI JIUTEPATypor
Brenmee n
9 | Lgerok u mon Kraccudmuxarys, IpakTyeckast
CTpOeHHE U (DYHKIUH pabota, aHam3
CIpPaBOYHOM
JIUTEPATypbI
10 | OpraHbl >KUBOTHBIX OOmast Oecena
XapaKTepUCTHKA
CHCTEM OpPraHoB
11 | Iokpornas, OJIA, kpoBeHOCHAs OOras JlabGoparopnast
CHCTEMBI XapaKTEepUCTHKA pabota
JImmdariueckas,
TIUIIEBAPUTENTHHAS, BBITICITUTEIbHAS
12 | IlonoBas, HepBHAs, SHIOKPUHHAS O6mras JlaGoparopHast
CHCTEMBI XapaKTEePUCTHKA pabota
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OpranusM — eIMHOE 11ENI0e
XKuzHenesTenbHOCTh OpraHu3ma.
Ornopa 1 IBIKEHHE.

Hbixanue

Opraiusm BbICIIMX
pacTeHwuil.

OpraHu3sm )KUBOTHBIX
3HaueHHE OTIOPHBIX
CHCTEM B KHU3HU
opraHu3ma

3HaYCHUE JABIXaHKS,
THIIbI JbIXaHUS],
OpraHbl IbIXaHHS

Cemunap

14

Tpancniopr BerecTB. Pactenys v )KUBOTHBIE.
[lutanue u nuieBapeHue.

OcobeHHoOCTH

CTPOCHHS OPTaHOB,
00eCIIeUNBATOILIIX
AKTUBHBIN TPAHCHIOPT
BEILECTB B OPraHU3Me.
IIuranue - mpornecc
MOJIyYEHHU S
OpraHu3MaMu SHEPruu
IHTATEIIbHEIX BEIECCTB

becena,
MpaKTHYecKasi padoTa,
aHaJ3 JOIL.
JUTEPaTypPhl

15

[Iutanue pacrenuii. Ilutanne KUBOTHBIX

Brinenenue.
OOMEH BEIIECTB M DHEPTHUH.

[TouBenHoe n
BO3/IYIIIHOE [TUTAHUE
pacreHuii. AKTMBHOE
1 [TACCUBHOE ITUTAHNE
JKHBOTHBIX.
Brinenenue kak
OCHOBHOH ITPOLIECC
peryJisinuu u
TIOZIICPKAHUS
ONTUMAJIBHOTO
COCTaBa OpraHu3Ma.
CylHOCTb U 3HaYeHUE
oOMeHa BEIIECTB Y
pacTeHui u
KUBOTHBIX.

becena,
[IpakTryeckas
pabora, paboTa ¢ Jor.
JUTEpaTypou
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PasMmHOXkeHHE Yy pacTEHHUN.
Pa3zMHOXeHNE y KUBOTHBIX.

buonoruueckoe
3HadyeHne. Bunl
Pa3MHOXKEHHUS.
Becromoe 1 nonosoe
Pa3MHOYKEHHE.

JlaGoparopHast
pabota, pabota co
CIPaBOYHOM
JIUTEPATYPOH.
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CBs13p OpraHu3sMa Cc BHEIIHEH Cpefion
3aKiroueHue

[Tonnepxxanne
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