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I. INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ®AKYJ/IBTATUBHOI'O KYPCA
«OCHOBBI COBPEMEHHO BOJ/IOT U»

JIMYHOCTHBIMHU pe3yJbTaTaMu 00yueHus: 001jeii OWosoruu B cTapiiedi mpodunbHOM
IIKOJIE SIBJISTFOTCS:

*pa3BUTHE  TI03HABATe/bHBIX  HWHTEPECOB,  HMHTE/UIEKTyalbHBIX U TBOPUYECKHX
CrIOoCOOHOCTeN yualuxcs;
* yOXKIEHHOCTh B BO3MOXHOCTH TI03HAHWSI TIPUPO/bl, B HEOOXOAWMOCTH Pa3yMHOTO

WCTIONb30BaHUS IOCTIDKEHUH HAyKW W HAHO TEeXHOJIOTMMA [ig  JajbHEeUIero pa3BUTHS
ye/IoBeYecKoro o0IIecTBa,

®* YVBa)K€HHEe K TBOPLdM HAYKHM KW TE€XHHWKH, OTHOILIEHHE K O01o/IOruM Kak K JJIEMEHTY

o011jeue/I0BeYeCKOM Ky/IbTYPhI;

* CaMOCTOSITe/TbHOCTb B TIPUOOPeTeHUH HOBBIX 3HaHUM U TIPAKTUUYEeCKUX YMeHUH;

*TOTOBHOCTb K O0OOCHOBAaHHOMY BBLIOODY JKM3HEHHOTO TIyTH B COOTBETCTBUU C
COOCTBEHHBIMU UHTEPECAMH U BO3MOKHOCTSIMH;

* MOTMBalIMSl 00pa30BaTe/IbHON JIeSITe/TIbHOCTU IIKOJBPHUKOB HAa OCHOBE JIMUHOCTHO-
OpPUEHTUPOBAHHOI'O MO/X0/a;

* popmMHUpOBaHUe IIEHHOCTHBIX OTHOIIEHWM Apyr K ApPyry, K YuWTenq0, K aBTOpaM

OTKDBITHI 1 M300peTeHHid, K pe3y/ibTaTaM 00yJIeHUs

MertanpeaMeTHBIMH pe3y/ibTaTaMu 00ydeHusi Ouosioruv B cTapiiedi mpoduabHOM 1IKoJe
SIBJISTFOTCST:

* MpyoOpeTeHrHe U 3aKpeIyieHWe HaBbIKOB 3G (HEKTUBHOTO TOyYeHUs] W OCBOEHHSs
yueOHOr0 MaTtepuasia C WMCIOJ/Ib30BaHHEM yueOHOM JuTeparyphl (yueOHHUKOB W MOCOOMIA), Ha
JIeKIUSIX, CEMUHAPCKUX U MPAKTHUECKUX 3aHSATHSX;

* OB/IaJIeHe HaBbIKAMU CaMOCTOSITe/TbHOTO TPHUOOpeTeHHs] HOBBIX 3HAaHWM, OpraHW3alid
yueOHOM [1esiTe/IbHOCTH, TIOCTAHOBKHU 1ieJiel, TJIAHUPOBAHUSI, CAMOKOHTPO/S M  OL|eHKH
pe3y/nbTaTOB CBOEW [esTeIbHOCTH, YMEHUSIMHU TpeABUJeTb BO3MOXKHbIe DPe3y/bTaTbl CBOUX
JIeCTBUY;

* [IOHMMaHWe pa3/huyvii MeXJy anbTepHaTUBHbIMK (aKTaMM M TUIOTe3aMu [ MX
OOBSICHEHUS, TEeOPeTHUYeCKUMH  MOZe/IIMA W pealbHbIMH  O0BEKTaMH,  OB/IafleHHe
YHUBEPCAbHBIMU YUeOHBIMU /IeHCTBUSIMUA Ha TIpUMepax TUMoTe3 it 00bsICHEHUS] W3BECTHBIX
(haKTOB U 3KCIIEpUMEHTAIbHOM MMPOBEPKHU BBIJBUTAEMbBIX THIIOTe3, pa3pabOTKU TeOPeTUUECKUX
MO/eJield MPOLIeCCOB WU SIBJIEHUM;

* popMrpoBaHUe YMeHHI BOCIIPUHHUMATh, TiepepabaThiBaTh U NPeAbsB/ISTh MHPOPMALHIO
B C/OBeCcHOM, 00pa3HO#, cUMBO/MYecKod (opMax, aHa/JW3UpoBaTh U TepepabaTbiBaTh
T0JTy4YeHHYI0 MH(OPMALIMI0 B COOTBETCTBUU C TIOCTaB/IEHHBIMU 3aflauaMU, BbIZIe/IITh OCHOBHOE
cojlep>kaHue TIPOYMTAHHOTO TeKCTa, HaXOAWTb B HeM OTBEThl Ha TOCTaB/IeHHbIe BOMPOCHI U
y3jaraTh €ero;

'HpI/IO6peTEHI/Ie OIIbITd CAMOCTOATE/IbHOI'O IIOMCKd, dHd/IM3d U 0T6opa I/IHCl)OpMaLII/II/I C
HCII0/Ib30BAHHWEM PA3/IMYHBIX HKMCTOUHHMKOB KW HOBBIX I/IHCI)OpMaL[I/IOHHbIX TeXHOJIOTUH AJIA
peleHud MO3HABATEe/IbHBIX 3a4ad4,

* pa3BUTHe MOHOJIOTMYECKON U AMaioruyeckod peuu, yMeHUsl BbIpakaTb CBOM MBIC/IA U
CIOCOOHOCTH BBIC/TYIIIMBATh COOece[HHKA, TTOHUMATh €r0 TOUKY 3peHHs, NpU3HAaBaTh IPABO
JPyTroro uejioBeKa Ha MHOE apryMeHTUPOBAHHOE MHEHUE;



*OCBOEHME TIpUEMOB  [JIeiCTBUM B  HeCTaHZAPTHBIX  CUTyalUsX, OBJaZleHue
9BPUCTUUECKUMU METO/IAMU PellieHust TIpobieM;

* hopMupoBaHWe yMeHHUM paboTaTh B TPYITe C BBLIMOJHEHHEM DPa3/UUHBIX COLIMATbHBIX
poJield, Mpe/ICTaB/ISATh U OTCTaUBaTh CBOM B3TJISI/IbI U YOXK/eHHs1, BECTH IUCKYCCHIO.

IIpeaMeTHBIe pe3y/IbTaThl YIyO/JeHHOTO M3yueHHst o0Ieil OMOOruy B CTapIIMX Kaaccax
IIKOJIBI TIPe/ICTaB/IeHbI B COZIEP)KaHHUHU Kypca I0 TeMaM. [I0CTiKeHHe JIMUHOCTHBIX Pe3y/IbTaToB
OLIEHHBAETCSI Ha KaueCTBeHHOM ypoBHe (6e3 oTMeTok). ChopMUPOBAHHOCTL METAIPeAMETHBIX
Y TIpeJIMETHBIX YMEHWI OlLleHWBaeTcst B Oasiax Mo pe3y/bTaTaM TEKYIero, TEMaTHUECKOrO U
WUTOTOBOTO KOHTPOJIS, @ TaKXKe I10 pe3y/bTaTaM BBIMOJIHEHHsI 1a00PaTOPHBIX M MPAKTUUYEeCKUX
pabor.

BbINyCKHUK Ha yr/1y0/IeHHOM YPOBHE HayUHTCA:

— PacCIiO3HaBaTb M OIIMCHBIBATH OCHOBHbLIE YdaCTW M OPraHOWAbI KJI€TKHW, OPraHbl 1 CUCTEMBI OPraHOB
Ue/IOBEKd, OprdHbl LIBETKOBOI'O pACTeHHA, OPrdaHbl M CHUCTEMBI OPI'dHOB J>XHMBOTHBIX, pACTe€HUA
Pa3HbIX OTAEJIOB, )KUBOTHBIX OT/AE€/IbHbIX TUIIOB U K/1aCCOB;

- CpaBHUBAThb Ouosiornyeckre 0OBLEKTHI (KJ'IF_‘TKI/I, TKAaHH, OpraHbl U CUCTeMbl OPraHOB, OPraHW3MBbI,

Hpe/I[CTElBI/ITEJ'Ief/'I OTAe/IbHBIX CUCTeMaTU4YeCKuX rpynn) " [ej1aTb BBIBOAblI Ha OCHOBE CDABHEHHUHA,

- OTIpeJeNIATh TIPUHAJIEXKHOCTh OHOJIOTMYeCKUX OOBEKTOB K OMpe/leIeHHON CHUCTeMaTHUeCcKon
rpytre (Knaccuukanusi);

- OIIeHMBaTh POJIb OMOTOTMYECKMX OTKPBITHH M COBPEMEHHBIX MCC/I€ZIOBAHUM B Pa3BUTHH
HayKU U B MPaKTUUeCKOU JiesiTeJIbHOCTHU JTI0Jel;

- OL[eHWBaTh poJib Ouosorud B (OPMHUPOBAHWK COBPEMEHHON Hay4yHOW KapTHHBI MHPa,
TIPOTHO3UPOBATh MEPCIIEKTUBBI Pa3BUTHSI OUOJIOTHH;

- yCTaHaB/IMBaTh U XapaKTepU30BaTb CBs3b OCHOBOTOJAraloIUX OHOJOrMUecKuX TOHSTHN
(k/leTKa, OpraHu3M, BWJ, KOCHUCTeMa, Ouocdepa) C OCHOBOIOJIATAIOUUMM TIOHSATHSIMU
JPYTHX eCTeCTBEeHHbIX HayK;

- 000CHOBBIBATH CHUCTEMY B3IJISI[IOB Ha KUBYIO MPUPOJY U MECTO B Hell uesioBeKa, IpUMeHsIst
Ouo/IoTHUeCKHe TEeOpWH, YYEHUs, 3aKOHbI, 3aKOHOMEDHOCTH, ITOHMMAaTh TPAHUIbI WX
TIPUMEHUMOCTH; - TIPOBOJUTH YueOHO-UCC/IeI0BaTeNbCKYIO AeATelbHOCTb 10 OMOIOTUu:
BBIIBUTATh THUMOTE3bI, TJIAHKPOBATh pab0Ty, OTOMpATh U TIpeobpa30BbIBaTh HEOOXOJUMYIO
vHbOpMaLMio, TPOBOJUTL SKCIIEPUMEHTbI, WHTEPIPeTUPOBaTh pe3y/bTaThl, JeaTh
BBIBO/IbI HA OCHOBe TI0JTyUeHHBIX Pe3y/IbTaTOB; - BBISB/ISATH U 000CHOBBIBATh CYII[eCTBEHHbIE
0COOEHHOCTH Pa3HbIX YPOBHEM OpraHW3allvy >KU3HHU; - YCTaHAB/IMBATh CBSI3b CTPOEHUS U
(byHKUME OCHOBHBIX OMOJIOTHYECKUX MAaKPOMOJIEKY/, UX POJb B TPOL[eCCax KIeTOYHOTO
MeTabo/113Ma;

- peluaTh 3a7lauMd Ha oOrpefesieHVe MociaefoBaTenbHOCTH HykKiaeothaoB [JHK u uPHK
(MPHK), antkozoHoB TPHK, mocienoBaTe/lbHOCTH aMUHOKUCIOT B MoOJeKyse Oerka,
TIPDUMEHSIl 3HaHUSl O peakLUsIX MaTPUUHOIO CHHTe3a, FeHeTUYeCKOM KOJe, MPUHLIUIe
KOMIIJIEMEeHTapHOCTH;

- 1eJ1aTh BBIBO/IBI 00 U3MEHEHUsIX, KOTOPbIe MPOU30MIYT B MPOIjeccaX MaTPUUHOTO CUHTE3a B

C/lydyae U3MeHeHMs [10C/1e[0BaTe/IbHOCTH HyK/1eoTu 0B [JHK;



- CpaBHMBaTh (pa3bl JefeHWsl K/eTKW; pellaTb 3aZlaud Ha OIpeJe/ieHMe U CpaBHeHHe
KOJIMYeCTBa reHeTU4eCcKoro Martepuana (xpomocoM u JJHK) B KieTkax MHOIOK/IETOYHBIX

OpraHU3MOB B pasHbIX (pazax K/I€TOYHOTO IUKIIa;

BBISIBJIITh CYII[eCTBEHHbIE TIPU3HAKWA CTPOEHUS KJIETOK OPTaHM3MOB pa3HbBIX 1]apCTB >KUBOU
TIPUPO/IbI, YCTaHaBAMBATh B3aUMOCBSI3b CTPOeHUsI W (QYHKIMIA yacTeli UM OpraHoWOB
KJIeTKY;

- 000CHOBBIBATh B3aMMOCBSI3b IJIACTUUECKOTO M IHEpPreTHueckoro 0OMeHOB; CpPaBHMBAaTh
TIPOLIECCHI TVIACTUUECKOTO U YHEePreTHUeCKoro 00MeHOB, MPOUCXOZSIINX B KJIeTKaX >KUBBIX
OpraHU3MOB;

- omipefiesIsiTb KOJIMYeCTBO XPOMOCOM B KJIeTKaX pacTeHH OCHOBHBIX OT/E/OB Ha pasHbIX
jTarax >KU3HeHHOTO [UKJIa;

- pelllaTh reHeTUYeCcKHe 3a/jaud Ha AUrMOpUHOe CKpelluBaHUe, CLelJieHHOe (B TOM uuc/ie

CLIeTUIeHHOe C T10JI0OM) Hac/lefoBaHWe, aHalIW3UpYolee CKpelUBaHue, TIPUMEeHSISI 3aKOHbI

HacC/1eCTBEHHOCTHU U 3dKOHOMEPHOCTH CLEIlJIEHHOI'O HaC/iIeA0OBAHUAA;

PAaCKPBIBATE MPHUYKMHBI HaC/1eJCTBEHHBIX 3a6OJ'IEBaHI/II>i, dpPTYMEHTHUPOBATb HEO6XOAI/IMOCTB

Mep TIpeAyTIPeXXIeHUs TaKUX 3a00/IeBaHUM;

CpaBHMBaTh Pa3HbIe CIIOCOOLI PA3MHOKEHHSI OPraHU3MOB;

- XapaKTepU30BaTh OCHOBHbIE 3TAllbl OHTOT€HEe3a OPraHU3MOB,;

- BBISIBJIITb TIPUUMHBI U CYIL[ECTBEHHbIE TPU3HAKKM MOJU(PUKAI[MOHHON U MyTal[HOHHOM
W3MEHUMBOCTH; OOOCHOBBIBATH POJIb W3MEHUMBOCTH B €CTECTBEHHOM U MCKYCCTBEHHOM
otbope;

- 000CHOBBIBATh 3HAUEHHE Pa3HbIX METOZOB CEJIEKIMU B CO3/ZIAHUM COPTOB PacTeHH, MOPOJ
JKMUBOTHBIX U IIITAMMOB MHKPOOPIaHH3MOB;

- 000CHOBBIBaTh ~ TNPHUUWHBI ~ M3MEHSIeMOCTH W MHOroobpasusi  BW/IOB, TPUMEHSIsI
CUHTETHUYECKYIO TEOPHIO 3BOJIFOLINY;

- XapaKTepU30BaTh TIOMY/ISLMI0 KaK eJuHUI]y SBOJIIOLMH, BHJ KaK CHCTeMAaTHUYeCcKyHo
KaTeropuro U KaK pe3yJ/bTaT BOJIOLUH;

- yCTaHaB/IMBaTh CBSA3b CTPYKTYPhI U CBOHCTB 9KOCUCTEMBI;

- COCTaB/ISITb CXEMbI TE€pPeHOCa BEIeCTB U HSHEPrUM B JKOCUCTeMe (CeTH MUTaHWs),
MPOrHO3HUPOBATh MX U3MEHEHHs B 3aBUCMMOCTH OT U3MeHeHHs! (DaKTOPOB Cpe[ibl;

- apryMeHTHUPOBaTh COOCTBEHHYIO MO3UIMIO 110 OTHOILIEHUIO K SKOJIOTMUYECKUM MpobiemMaM U
TOBe/IeHUI0 B MPUPOJIHOM CpeJie;

- 000CHOBBLIBaTh HEOOXOAWMOCTh YCTOMUMBOTO PpasBUTHUSI KaK YCJIOBUSI COXPAHeHUs
ouocdepsl; - OIeHUMBATh TPAKTUUECKOE U 9ITHUECKOe 3HAaueHHe COBPEMEHHBIX
UCCIeJOBaHUK B OHMOJIOTHM, MeJUIIMHe, 5KOJIOTWH, OWOTeXHOJIOTHH; OOOCHOBBIBAThH
COOCTBEHHYIO OLIEHKY;

- BBISIBJIATb B TEKCTe OMOJIOTMUECKOTO CO/IepKaHUsl Tpo0JieMy W apryMeHTUPOBaHHO ee
OOBSCHSATD;

— TIPpOBOJAUTDH CaMOCTOSITe/TbHBIN TTOMCK 6I/IOJ'IOFI/I‘~IECKOI‘;I I/IH(bOpMaL[I/H/IZ HaXOIWUTh B TEKCTe yqe6HI/IKa n

AOHOHHHTEHBHOﬁ JINTEPATYPBI  OTJIMYUTE/IbHBIE TIPDU3HAKKW OCHOBHBLIX CHUCTEMaTHY€CKHX TDYIII; B
OMOIOTHUYEeCKUX C/ZIOBaApAX MW CIIPABOYHHMKaX 3HAUYEHHUA OMOIOTHUYeCKUX TEPMHUHOB; B Pa3/IMUHBIX



HCTOUHHKAX HE0OXOJUMYI0 WMHGOPMAIIUIO O >KUBBIX OpraHW3Max, OHOJOTMUYeCKUX MpoIeccax |
oObekTax (B TOM UMCJIE C UCTIO/Ib30BaHUEM UH(MOPMAI[UOHHBIX TEXHOTOTHH)

- TIPeZICTaB/IsATh OMOIOTMYeCKyt0 MH(OPMALIMIO B BUJe TEeKCTa, TabiuIlpl, cxeMbl, rpaduka,
JiMarpaMMbl U [JleJ1aTh BBIBOZbI HA OCHOBAHWU TIPe/ICTaB/IeHHbIX JaHHBIX; ITPeobpa30BLIBaTh

rpaduk, Tab/uIly, IUarpaMMy, CXeMy B TEKCT OHOJIOTHUECKOTO CO/IePyKaHUSsI.

BbINyCKHUK Ha yr/1y0/IeHHOM YPOBHE MO/Iy4YUT BO3MO)KHOCTh HAYUHThCS:
Op2aHU308bl6amMb U NPoeooUMmMb UHOUBUOYA/IbHYHO UCCAe008amMenbCKyl0 OesimeabHOCMb No
buonoeuu (uau paspabambieamb UHOUBUOYA/NbHbIU NPOEKM): 8bl08U2AMb 2UNOme3sbl,
niaiupoeams pabomy, ombupamb U npeobpazosbi8amb HeobxoOuMyr UHpopmayuio,
npoeooumb 3KCnepuMeHmbl, UHMepnpemuposamsb pe3y/ibmambl, 0eadmb 8bI800bl HA OCHO8E
No/MyueHHbIX pe3y1bmamos, npedcmassimb NPOOYKM C80UX UCCAe008aHUL;

Npo2HO3UPO8AMb NOCAedCmeuUsi COOCMBEHHbIX UCCAe008aHULl C y4emoM 3Mmuueckux HOpM U
3K0/102uUeCcKux mpebo8aHul;

8bl0e/1simb CyujecmeeHHble 0COOEHHOCMU MHCU3HEeHHbIX YUK/A08 npedcmasumeseli pasHbIX
omoen08 pacmeHull U MUnNoe8 HCUBOMHbIX; U300paxcamb YUK/bl pazeumust 8 8UOe Cxem;
aHanau3upoeamb U UCNOAb308AMb 8 pelleHUU YueOHbIX U uccaedoeamenbCKux 3aoau
uH(opmayuio o cospeMeHHbIX UCCAe008aHUSIX 8 buono2UU, MeOUYuHe U 3KOA02UU;
apeymeHmupoeamsn Heobxo0umMocmb cuHme3sa ecmecmeeHHO-HAy4YHO20 u
COYUO2YMAHUMAapHO20 3HAHUS 8 3N0Xy UH(OPMAYUOHHOU Yueuau3ayuu;

mooleaupoeamb U3MeHeHUe 3KOCUCmeM noo eAusiHueM pdasauuHblx 2pynn ¢akmopos
oKpycaroujeti cpeobl;

8bls6/15IMb 8 Npoyecce UCc1e008amenbCKoll desimeabHOCMU NOCAe0Cmausi aHMpPONO2eHHO20
go3delicmeusi HA 3SKOCUCMeMbl C80€20 pe2UOHd, npeodnd2amb Cnocobbl CHUMCEHUs
aHMpoOno2eHHO20 8030eliCmeust Ha 3KOCUCMeMbl;

ucnonb3oeams npuobpemeHHble KOMnemeHyuu 6 npakmuueckoli OesimeabHOCMU U
No8CceOHesHOll JHCU3HU 018 npuobpemeHuss onbima OdesimeabHOCMU, npedwecmayouwjell

npogheccuoHanbHoli, 8 0CHO8e KOMOpoll Aexcum 6uoa02usl Kak yuebHbili npeomem.

II. COJJEP)KAHUE ®AKYJIbBTATUBHOI'O KYPCA «OCHOBBI
COBPEMEHHOM BEMOJIOT UN»

10 xiacc
PA3AEJI 1. BUOJIOT'UA KAK HAYKA. METO/1bI HAYUYHOTI' O ITO3HAHUSA

[ToBTOpeHWe W cHUCTeMaTH3alysi MaTepuaga O JOCTWKeHUsx Ouosoruu,
MeTo/laX WCC/e[JOBaHWs, PO/MM YYeHbIX B TIO3HAHWU OKDPY’KaroIero Mupa, 00
o0UMX TIpU3HAKaXx OWOOTMYEeCKUX CHUCTEM, OCHOBHBIX YPOBHSIX OpraHW3aLuH
JKUBOW TIPUPOZIbI, O POMA  OWOJIOTUUECKUX  TEeOpWH, WJeH, TUIoTe3 B
(opMUpOBaHUM COBPEMEHHOM eCTeCTBeHHOHAay4YHOM KapTHUHBI MWUpa. Ocoboe
BHUMaHUe y/ie/ieHO 3a/laHUsIM, B KOTOPBIX TpeOyeTcsi onpesienuTh 061acTe O6HoIoru,
M3yualollyl0 Me)KBH/IOBble OTHOIIEHUs (9KOJIOTHs), MeTO[, TeHeTWKU YesioBeKa, C
MOMOLIbK0  KOTOPOTO  yCTaHaB/AMBAETCSl XapakTep Hac/le[JOBaHWS IPU3HAKOB



(reHeaslOTHUECKUI); METOJI, UCIIO/Ib3yEMbIM B F€HETHKEe /il Orpe/esieHUs] TeHOMHBIX
MyTaLUH.

PA3JEJI 2. KIIETKA KAK BUOJIOI'MYECKAS CUCTEMA

[ToBTOpPEHMe U cHcTeMaTH3aLUsl MaTepyasa O CTPOEHUH M (DYHKLMSAX K/IETKH,
ee XMMHUYECKOW OpraHW3alid, TeHe U TeHeTHUeckoM Koje, MeTabomm3me,
MHOT000pa3uy KJIeTOK, UX [ieJIeHHH; YMeHHs YCTaHaB/IMBaTh B3aUMOCBSI3b CTPOEHUS U
(yHKUMM OpraHou/IOB KJ/IeTKH; yMeHUsl paclio3HaBaTb M CPaBHUBATb K/ETKH pa3HbIX
OpraHu3MOB, IIPOLeCChl, IPOTEeKaroL1e B HUX.

PaboTta c pucyHKamu IO OTpeZieJIeHUI0 OPraHOU/OB K/IeTKH, XPOMOCOMHOT'O
Habopa K/eToK criopoduTa W rametodura BOAOPOCEH, MXOB, TAlIOPOTHUKOB,
rO/I0CeEMEeHHBIX U 1[BETKOBBIX PACTEHUI.

Peaym3auust HacsieicTBeHHOM MH(GopMaLu. COBOKYITHOCTb peakLuii OMO0/I0rMuecKoro
CHHTe3a — TUIaCTUYeCKuii 00MeH, Wiy aHabo/m3M. Peryrsiusi akTHBHOCTH T'€HOB TIPOKApHOT;
OTIEPOH: OIepoHbl HMHAYLMOenbHble W peripeccubenbHble. Perynsiiys akTUBHOCTH T'€HOB
5ykapuoT. CTpyKTypHasl yaCTb reHa. PeryiaropHass 4acTb reHa: IPOMOTOPBI, 3HXaHCepbl U
uHCyJisTophl. [lepefaua Hac/ieiICTBEHHOM MH(GOPMALMK U3 5ijpa B LIUTON/Ia3My; TPAHCKPHIILWS,
TpaHcKpuriuoHHble ¢akTopbl. Ctpykrypa AHK-cBsisbiBatomuyx 6eskoB. [Ipoueccunr PHK.
Mexanusm obecrieyeHusi CuHTe3a Oesika; TPaHC/ISOWsS; ee CYIIHOCTh W MeXaHW3M,
crabunbHOCTh 1 PHK 1 KOHTPOJTB 3KCIIPeCCcry TeHOB.

OHepreTnyecknii oOMeH — KaTabomyM3M. ABTOTPOGHBIM W TeTepOTPO(HBIA THITBI
obmeHa. AHa’poOHOe U a3pobHOe pacirieryieHre OpraHuuecKux Mosiekys. [ToAroroBUTeTbHbIMN
3Taf, PpoJib JM30COM; HerosiHoe (OeckucioposiHoe) paciiervieHue. [lomHoe Kuc/opogHOe
OKMCJIeHMe; JIOKa/IN3alys NpoLeccoB B MUTOXOHpUsX. ColpsbkeHHe paclieryIeHUs! IJIFOKO3bl B
KJIeTKe C pacrafioM M cuHTe3oM AT®. dotocuHTe3; cBeToBasg ¢asa U 0COOEHHOCTH
OopraHusaly TWIAaKOW/OB TIpaH, 3HepreTvyeckasl LieHHOCTb. TemHoBas (a3a (oToCHHTe3a,
TIpoLiecchbl, B Hell TpoTeKarollye, UCIoIb30BaHue 3Hepruv. Tumbl OTOCHMHTe3a M UCTOUHUKHU
BOZiopoJia Jyis 00pa30BaHUs OpPraHUYECKHUX MOJIEKYJ; PeaklMi CBETOBOW U TeMHOBOM (ha3bl
¢doTtocuHTe3a.

Pa3MHOXeHHe KaeToK. MMUTOTUUeCKWHd LWMKI: UWHTepdasa — Mepuof,
TOATOTOBKM K/IeTKHW K JeneHuto, peayruimkauus [THK. Mexanusm o6pa3oBaHUs
BepeTeHa Jle/leHUs1 U PacXOXK/eHUsl J0UepHHUX XpoMocoM B aHadase. bBuosornueckoe
3HaueHWe MUTO3a (becrosoe pasMHOXKeHHe, POCT, BOCTIO/IHEHHE K/IETOUHBIX TOTePh B
(13M0/IOrMUeCKUX U TAaTOJIOTUUeCKUX YCJIOBUSX). Perynsius >KU3HEHHOro LMK/a
K/IeTKU MHOTOK/IeTOYHOro opraHusMa. ®aktopb! pocra. IloHATHve 0 pereHepauuu.
HapyiieHust MHTEHCUBHOCTH KJIETOYHOTO Pa3MHOKeHWs U 3abosieBaHusI uesioBeKa U
JKABOTHBIX.

[TosoBoe pa3sMHOXKeHHe pacTeHUil U >KUBOTHBIX; OMO/IOTMUECKWN CMBICII.
Famerorene3. Ilepriosbl 00pa3oBaHMSI TIOJNIOBBIX K/IETOK: Pa3MHOMKEHHE U POCT.
[Teprios, co3peBanust (Meiio3); mpocdasa-1 ¥ Tmporeccel, B Hell TPOMCXOZALLIMe.
buonornueckoe 3HaueHre W OMOOTMUECKH CMBICT Meio3a. [Tepuos hopMHupoBaHUs
TIOJIOBBIX KJIeTOK; CYIHOCTb U 0cobeHHOCTH TeueHMst. OCOOEHHOCTH CriepMaToreHesa
U oBoreHe3a. OcemeHeHWe U OIUVIOJOTBOpDeHHWe. MOHO- U MOJWCIIEPMUS;
Orosornyeckoe 3HaueHWe. DBOIOLMOHHOE 3HaUeHHe TI0JI0BOTO Pa3MHOXKEHHS.



PerieHuie 3afjaHuii Ha ornpeziesieHue urciaa xpomocom u TIHK B pa3Hbix (a3zax
neneHusi ipu [ 3akperieHWe W OTpPabDOTKa MPAKTUYECKUX yYMEHWM U HaBLIKOB C
VICTI0/Ib30BaHUeM C/le[lyIOLUX BUZIOB 3alaHuM:

> OnpezeneHvie BepHOTO (HEBEPHOTO) CYXK/€HHS;
3a/laHusl C MHO>KECTBEHHBIM BLIOOPOM OTBETOB;

> O0001IeHNe ¥ TPUMeHeHHe 3HAHUH 0 KJIETOUHOM YPOBHE OpraHH3al[uH >KU3HU
(XpOMOCOMHBIM HabOp K/IETOK 3YKapuoT U Habopa XpoMOCOM);

> YCTaHOBJ/IeHWE TOC/Ie[0BaTeIbHOCTH OWOJIOTUYECKUX TIPOLIeCCOB  (3Taribl
dorocuHTe3a, OUocuHTE3 Oeslka, U3MEHEeHHe XPOMOCOM B Mebio3e, COObITHS B
MUTO3e);

> 3ajgaHue ¢ u300pakeHHEM OMOJIOTHUECKOTO 00beKTa (K/IeTKH, OpraHOH/IOB,
¢a3 muTO3a U Meiio3a);

> 3ajaHue Ha aHa/iM3 Oroornueckor UHMopMaIH; Perienrie 3azau 1o
I[UTOJIOTUY Ha TIPUMEHEeHNe 3HaHWI B HOBOM CHUTYaI[UH.
00pa30BaHMMU T0JIOBLIX K/IETOK Y )KUBOTHBIX.

PA3JEJI 3. OPTAHN3M KAK BUOJIO'NMYECKASI CUCTEMA (10 YACOB)

Pa3mHoxeHne opranusmoB. becrionoe 1 nosnoBoe pa3sMHOXKeHe paCTeHHUH Y )KUBOTHBIX.
@opmbl  H6ecriosioro  pasMHOXKeHHUsI. BHOMOrMYecKuid CMBICI W 3BOJIIOLMOHHOE 3HAueHHe
Oecriosioro  pa3MHO)KeHHs. POpMBI TIOZIOBOTO  Tpoljecca. BHOMOTMUYeCKW CMBICT U
3BOJIIOLIMOHHOE 3HaUYeHe M0JI0BOT0 Pa3MHOXKEHHUSI.

WuauBuiyanbHOe pa3BUTHE OpPraHM3MOB (oHToreHe3). THUTbI SHLEKIETOK; TOJISPHOCTS,
pacripefie/ieHle JKeJITKA W TeHeTHUeCKWX JerepMuHaHT. OO00MOUKM silja; aKTHUBaI[Us
OT/IOZIOTBOPEHHBIX  SIMIIEK/IETOK K pa3BuUTHO. OCHOBHBIE 3aKOHOMEPHOCTU /IpOOJIeHUS;
TOTUIIOTEHTHOCTb O7acToMepoB; o00pa3oBaHWe OAHOC/IIOMHOTO 3apofbiiia. ['acTpyssius;
3aKOHOMEepHOCTH 00pa3oBaHUsl [BYCJOMHOTO 3apofpllia. 3apojplllieBble JIMCTKH W HX
JanbHelimas quddepeHIIMPOBKA; TOMOJIOTHS 3apPOABIIIEBbIX JTUCTKOB. [IepBUUHBIN OpraHoreHe3
(Hevipynsiiusi) U JanbHeiinas gud@epeHIIMPOBKA TKaHeM, OpPraHoB M CUCTeM. Peryssiys
9MOPUOHA/IBHOTO pa3BUTHS; JeTePMUHAIMsS W SMOpPHOHa/bHAs WHAYKIUSA. [eHeTHUuecKui
KOHTpOJb pa3Butusi. O01i[re 3aKOHOMEPHOCTH OHTOTeHe3a.
3aKOHOMEpPHOCTU Hac/eJ0BaHUs PHU3HAKOB.

3akoHbl MeHzensa. 3aKOH UKWCTOThI TaMeT W €ero I[MTOJIOrMueckoe 00O0CHOBaHUe.
OurubpugHoe W NOMMTHOpUAHOE CKpelvBaHWe. PellleHuWe 3aady Ha MOHOTHOpHAHOE
ckpeivBaHve. PellleHne 3ajau Ha [AWrHOpUAHOEe CKpelljMBaHWe. PellleHWe 3afau Ha
aHa/IM3UpYyIolllee CKpellvBaHue 1 HeToTHoe JJOMUHKPOBaHue.

XpoMocoMHasi Teopusi HacjeAcTBeHHOCTH. ClieryieHHOe Hac/ie/JoBaHhe TIPHU3HAKOB.
3akoH T. Moprasa. [losHOe W HemoJsiHOe ClLielyIeHHWe TeHOB; PAacCTOsIHHe MeXAy TI'eHaMu,
pacronoXKeHHbIMU B OJHOM XPOMOCOMe; TeHeTHYeCcKue KapThl XpomocoM. ['eHeTnMyeckoe
orpeziesieHue ToJia. ['eHeTUUeCKast CTPYKTypa TI0JIOBBIX XpoMocoM. HacefioBaHue MPHU3HAKOB,
CLIETVIEHHBIX C TIOJIOM. ['eHeTHUecKre KapThl XPOMOCOM 4Ye/iOBeKa. XapakTep Hac/el0BaHUs
MPU3HAKOB y uejioBeKa. ['eHHble U XPOMOCOMHBLIE aHOMAajMU uesioBeKa U BbI3bIBaeMbie WMU
3aboeBaHusi. Mepbl TIPOGUIAKTHKN HAC/Ie[CTBEHHBIX 3a00/1eBaHUl ueioBeKa. PerieHue 3ajau
Ha CliefJIeHHOe Hac/ie[joBaHUe. PellleHue 3a/1au Ha Hac/ejoBaHUe CLieTlJIeHHOe C TT0JIOM.
BsaumogeiicTBue aenbHbIX (JOMUHUPOBaHKe, HEITOIHOe JOMUHUPOBaHWe, KOJJOMUHUPOBaHUe
Y CBepX/IOMUHUPOBaHWE) 1 Heaslle/bHbIX (KOMIIJIEMEHTapHOCTh, 3IUCTa3 U M0JMMepusi) TeHOB



B OIpe/e/ieHMHd TpU3HAaKoB. I[lneloTponusi. ODKCOPeCCHMBHOCTb U TEHETPAaHTHOCTh TeHa.
Perienue 3a/1au Ha B3aMMO/IeICTBHUE T€HOB.
3aKOHOMEpPHOCTH U3MEHUMBOCTH.

OcHoBHble (OpPMBI  WM3MEHUMBOCTU. ['eHOTHUIMYeCKass W3MEeHUMBOCTb. MyTaluu.
[MpyuvHbI U YacTOTa MYyTalWi; MyTareHHble (AKTOPbl. OBOIOLMOHHAS POJIb MYTallui;
3HaUeHWe MYyTaluil [is8 TIPAaKTUKWA CebCKOTO XO03dWCTBAa U OUOTEeXHOMOTMH. MyTareHHbIe
dakTopel. KomOyHaTHBHAs W3MEHUMBOCTh. YPOBHU BO3HHUKHOBEHUsI Pa3/TMUHBIX KOMOWHAIMA
TeHOB U MX POJIb B CO3/IJaHUM TeHeTHUeCKoro pa3HooOpasus B mpefenax BHUa. DBOIOLIMOHHOe
3HaueHHe KOMOWHATUBHOW W3MEeHUMBOCTH.

®deHoTUNMUECKasl, WIK MOAU(PUKALIMOHHAs, W3MeHUMBOCTb. CBOWMCTBa Mou(dUKalWN:
orpeie/IeHHOCTh YCJI0BUSIMA cpefibl, HarpaB/IeHHOCTb, IPYIIOBOM  XapakTep,
HeHacsieyeMoCTb. CTaTUCTHYeCKHWe 3aKOHOMEPHOCTU MOZU(PUKAI[MOHHON W3MeHUMBOCTH;
BapUAaLIMOHHBIM psif, U BapyalMOHHasg KpuBasg. Hopma peakumy; 3aBUCHMOCTb OT T'€HOTHIIA.
YnpaeneHue JOMUHUPOBaHUEM.

OcHoBbI cenekiuu. Co3/iaHye TIOPOJ, )KUBOTHBIX U COPTOB pacTeHui. PasHooOpasue u
MPOJYKTUBHOCTb KYJIbTYPHBIX pacTeHUl. MeTo/ibl Ce/leKLIMU pacTeHUN 1 KUBOTHBIX.
BroTexHo/0THs ¥ TeHeTHUecKasi UHKeHepust. CesieKiysi MUKPOOPTraHU3MOB 1151 TIUILeBOM
TIPOMBIIIJIEHHOCTH; TI0JTyYeHHe JIeKapCTBEHHBIX MPerapaToB, OMOIOrMUecKUX PerysiTOpoB,
aMUHOKMCJIOT.

[TpakTUueckas 4acTb — pellieHHe reHeTUUeCKUX 3aZlau Pa3/InyHbIX TUIIOB:
JUruOpUIHOE CKpeIVBaHKeE;
HacjejoBaHUe TIPU3HAKOB, CLIETJIEHHBIX C T0JI0M;
CLIeTJIEHHO€e Hac/le/JoBaHue MPU3HAKOB;
TPOMEe)XXYTOUHOe Hacjie/loBaHue;
HacJie/joBaHUe PYII KPOBU;

YV V ¥V VYV V V

dHaJ/TM3 pOAOC/IOBHBIX.

buonuka

Ucnons3oBaHWe uYesl0OBEKOM B XO35IMCTBEHHOW [esITeIbHOCTA TPHHLMIIOB OpraHM3aluu
pacTeHUM U >KUBOTHbIX. POPMBI >XMBOTO B TIPUPOJE U HUX TPOMBIIUIEHHbIE aHAJIOTU
(cTpouTenbHBIE COOPYKEeHHsI, MAllIMHbI, MeXaHWU3MbI, TIPUOODHI U T. [1.).

11 knacc
PA3EJI 1. HEK/TETOUHBIE ®OPMbI )KU3HU.

Bupycbl — BHYTPUK/JIETOUHble Tapa3uThl Ha TeHeTHYeCcKOM YypoBHe. OTKpbITHE BUPYCOB,
MeXaHW3M B3aUMOJIEMCTBUS BUpPyCa U KJIeTKU, WHGMEKIMOHHBINA Tporecc. TUIbl Tiepefaud
BUPYCOB. 3abosieBaHHSI JKUBOTHBIX M pacCTeHWM, BbI3bIBaeMble BHUpPyCaMH. BupycHbIe
3aboneBaHusi, BCTpevawoludecs y 4esoBeka; rpurr, rernatut, CIIW. Bakrepuodaru.
ITpoucxoxaeHre BUPyCcOB. Mepbl MPodUIaKTUKUA PACIIPOCTPaHeHUsl BUDYCHBIX 3a00/ieBaHHUH.



PA3JEJI 2. IPOKAPUOTHI

CTpoeHue LIUTOIIa3Mbl OaKTepUaTbHOMN K/IeTKH; JTI0Kaiu3aryst (hepMeHTHBIX CUCTeM U
opraHu3aiys MeTabor3Ma y mpokapyoT. ['eHeTryeckuii armapar 6akTepuii; 0cCoObeHHOCTH
peanu3anuy HacaeACTBeHHOUW nH(opMaryu. OcobeHHOCTH XU3He1esITe/TbHOCTH OaKTepuid:
aBTOTpPO(HBIEe U TeTepoTpodHbIe OaKTepyK; a3poOHbIe M aHA3POOHBIE MUKPOOPTaHU3MBI.
Cniopoo6pa3zoBaHue 1 ero 6uosiornyeckoe 3HaueHne. PasMHOKeHue; TI0JI0BOM TIporiecc y
OakTepuii; peKOMOWHAI[UH.

PA3JEJI 3. ANEPHBIE OPT' AHI3MbI
1. JBosroLMA OPraHOB pacTeHUI

OBomoIMS — HayKa 00 MCTOPUUYECKOM TIpOIiecce pa3BUTHS TPUPO/bl. CpaBHUTe/bHAS
aHaToMusi ¥ MopdoJioTHsi — HarpaB/eHhe HWCC/IeOBaHUsS CTPOeHHsI OpraHu3moB. MeTof
CpaBHEHWUSI.

Bo3HUKHOBeHHe MHOTOK/IeTOYHOCTH. JuddepeHIpoBKa KieTok, obpa3oBaHre TKaHeH.
Knaccudukaipiss  pacTUTeNnbHBIX — TKaHeil:  oOpa3oBaresibHble, TTOKPOBHBIE, OCHOBHBIE,
MeXaHWYecKue, TIPOBOJSIINe, BblenuTe/nbHble. OcoOeHHOCTH CTpOoeHHsl M (PYHKLMN pasHbIX
BM/IOB TKaHeM. DBOJIIOLMS TKaHeH.

[Mpoucxoxnaenue KopHs. DyHKIMM KOpHS. Buabl KOpHei: TJiaBHBIM, OOKOBBIE,
rpuzaToyHble. TUMbl KOPHEBBIX CUCTEM: CTep)KHeBas, MOYKOBaTasl, BETBUCTasl. 30HbI KODHS:
JleJleHWsl, PacTsDKeHUs], BCaCbIBaHUSI W MpOBeZieHrs. TKaHU KOpHA. AHaTOMUYeCKOe CTPOeHUe
KODHSI: TIepBUUHOe W BTOpHWYHOe. BujonsmeHeHUs] KOpDHeld B CBA3M C UX QYHKIUSIMU:
3arnacaroiue, BO3JYLIHbIEe, KOPHU-TIOATIOPKY, XOZAYyJ/IbHble, [bIXaTe/bHble, JAUCKOBUJHBIE,
rayCTOpWH, BTSATHBAOIIME, 3aKpervisiioniye, bakrepranbHble Ki1yOeHbKH, MUKOPH3a. JBOJIIOLIUS
KODHSI.

Ctpoenue robera: crebesib, MOYKH, JUCThS, Y3/l U MeX0y3/1usi. [loberu yivHeHHbIe
¥ YKOpOUeHHble. Bubl yI/JMHEHHBIX TI00€roB: MpPSMOCTOSTUME, CTeJTOIIMeCs, T0JI3yuue,
BoIOIIMeCs. BeTBreHne mo Oera: AMXOTOMHUECKOe, [JUXOIOJHAIbHOE, MOHOIIOJHAIBHOE,
CUMITO/IMa/IbHOE, JIOXKHOAUXOTOMUYeCKoe. Bujon3mMeHeHUs1 TI00eroB: KOpHeBHWIle, KTyOeHb,
KTyOHeTyKOBHI[a, TYKOBUIIA, CTO/IOHBI, KOJTFOUKH.

Oyukun  crebssi. OcobeHHOCTH CTpoeHUst CTebsst y pasHBIX OT/AENOB CIOPOBBIX
pactenuii. CTpoeHue cTe0sisi MHOTOJIETHErO APEBECHOT0 XBOMHOTO pacteHus. CTpoeHue cTebsis
OJJHO/IO/ILHOTO ~ TPaBSHUCTOTO pacTeHusi. CrpoeHue cTebsst IBY/O/BHBIX TPaBSHUCTBIX
pactenmii. CtpoeHue cTebsisi [gpeBecHOr0 pacTeHusi. [lepBuuHOe CTpoeHHE [BYObHBIX
pacTeHuii: LIeHTPa/bHBbIM OCEeBOW LIWIWH/DP, TepBUUHasi Kopa, MepBUYHasi MOKPOBHAasi TKaHb.
BTopuuHOoe CTpoeHHe MHOTOJIETHHUX ABYZO/bHBIX PaCTeHWH: cep/leBHHA, KCUieMa, KaMOui,
BTOpPHUUHAasi KOpPa, BTOPUUHAs U TPeTHUUHAas TTOKPOBHAs TKaHb.

[Tpouicxoxxaenne mucra. PyHKIMU aucta. OCOOEHHOCTH CTPOEHUsI JIMCTHEB Y PasHbIX
OT/IeJIOB pacTeHUM. BHelllHee cTpoeHMe /McCTa: JIMCTOBasl IJIAaCTMHKA, JMCTOBOE Bjarasuiile,
YyepelioK Y TPUIUCTHUKUA. DPOPMBI JIMCTbEB: CJIOKHbIe U IIPOCTble JIMCTbsl, LieJIbHble U
pacceueHHble. dopma MMCTOBOU MAacTUHKU. Popma Kpasi IMCTOBOW TUIaCTUHKU. JKUIKOBaHue
JMCTbeB. JIKCTOpacCIo/noKeHue: ouepejHOe WU CIUpaabHOe, CYINPOTHMBHOE, MYyTOBUaTOe.



AHaToMHUeCKOe CTpOeHHe JIMCTA: SMUJEepMHUC, Me30(hUII U COCYy AUCTOBOTOKHUCTBIM MyYOK.
TkaHu mcTa. BujorsmeHeHus TUCTbeB: YelllyHd, KOJTFOUKH, YCHUKH, JIOBUKMeE arlaparsl.

Criopa. PaBHOCIIOpOBOCTH, M30CIMOPHLI. Pa3HOCIOPOBOCTL: Meracriopa M MHKpOCIOpa,
MHUKDPO U Mera CIOpaHrMM. My»XCKOM U >KeHCKUM ramMeTOQUTbl. AHTEPUIUU U apXeroHWH.
Cems. CTpoeHue ceMeHM TOJIOCEMEHHBIX W TIOKPBITOCEMEHHBIX pacTeHUW. YepejoBaHue
TOKONeHui: cropodut U raMmeTodUT. OBOJIOLUSA TaMeTOPUTHOIO U  CIOpPOGUTHOTO
TOKOJIEHU.

PernipogykTrBHbIe (TeHepaTHMBHbIE) OpraHbl y pacTeHuM pa3HbIX O0TAenoB. CTpoeHue
1BeTka. DyHKIMM yacTed LBeTKa. POpMHpOBaHME U CTPOEHHE MY)KCKOTO U >KEHCKOIO
rameto(uToB. THIbI LIBETKOB: MpaBU/IbHbIE, HelpaBWIbHbIE, aCUMMEeTPUYHbIe; ThIYMHOUHbIE U
nectruHble. [IporcxoxaeHne 1BeTka. YacTy 1jBeTKa JMCTOBOTO W CTEO/IEBOTO TIPOHCXOKAEHHUS.
OBOJIIOLMS TeHepaTUBHBIX OPTraHoB.

O6pa3oBaHve ramMeT y pAaCTeHUH pa3HbIX OTAeN0B. THIbI TIOMOBBIX IPOLIECCOB:
rojioraMusi, KOHbIOTaLusi, aroramMmusi, ©30raMusi, reTeporamusi, 0oramusi. BOJIFOLIUS TI0JIOBOTO
Tnporiecca y pacTeHUi. DBOJTFOLUS )KU3HEHHBIX 1[UKJIOB.

2. IJBoJIOLMA CHCTEM OPraHoOB JXUBOTHBIX

Becno3goHouHble. ITpoucxoxaenue TOKPOBOB B smbOpHoreHese. JKTOoJepMa
KULLIEYHOMOJIOCTHBIX,  AuddepeHiManig  ee  KJIeTOK.  KOXXHOMYCKYJbHBIA  MELLOK.
HuddepeHLiraiivisi KOXKHOMYCKYJIBHOTO MellIKa Ha TIOKPOBBI U MBIIILIbI.

Ilo380HOUHbLe. Bo3nukHOBeHue MHOT'OKJIETOYHOT' O TOKPOBa. Huddepentyariys
MHOI'OKJIETOYHOT'O TIOKpPOBa Ha SMUAEpMUC U KOpUyM. OJHOK/IETOYHble ¥ MHOTOKJ/IeTOYHbIe
KOXHble kene3bl. [JluddepeHuuaius  KOXHbIX — skere3. @DopMUpoBaHMe  TMOKDPOBHbBIX
TIPOU3BO/HBIX.

BecnosgoHouHble. ['uppocTaTuueckuii «ckenet». Hapy)KHbIM CKeseT MOJUTFOCKOB. HapysKHbI
CKeJleT YWIeHUCTOHOTUX.

ITo3soHouHble. TIpoucxoskaeHne ckesneTa B sMOproreHese. @opMupoBaHie 0CeBOrO CKesleTa B
BU/Ie XOpJbl. 3aMeHa XOpZbl XpsIieBbIM cKerneToM. OOpa3oBaHMe XPSIIEBBIX ITO3BOHKOB.
[TogpaspeneHue 0CeBOro CKeseTa Ha CKesleT IOJIOBBI U TYJIOBUIA. 3aMeHa XPSILLeBOro CKeJeTa
Ha KOCTHOXPSIL[EBOH, a 3aTeM KOCTHbIW. [ depeHrmaryist mo3BOHOUHOTO CTO/I0a HAa OT/AENbI.
[ToABWKHOCTb TOJIOBBI OTHOCHUTEIBHO IT03BOHOYHHMKA. YBe/IMUeHUe KOIM4YecTBa OT[esI0B
M03BOHOUHMKA. [IpeoOpa3oBaHue TMapHBIX TJIABHUKOB B CKeleT CBOOOJHOM KOHEUHOCTH.
O6pa3oBaHyie rpyjHOM K/IEeTKH.

Becno3zeoHouHble. TlvieBapuTenbHasi moyoctb. dopMUpOBaHe THIlEBapUTETBEHON TPYyOKH B
sMmbpuoreHese. /IuddepeHiuanys nuiieBapuTeIbHON TPyOKU Ha oTzenbl. [TosiBeHye riaaKon
MYCKy/laTypel B CTeHKe TMuiljeBapuTenbHON TpyOku. IIuiljeBapuTesibHble — >Kesie3bl
6ecrio3BOHOUHBIX. TUIBI POTOBBIX arirapaToB.

ITo3goHouHble. TlosiBieHWe OpraHOB aKTHMBHOTO 3a xBata mnumu. 3yOwl. duddepentmarms
3yOHOM cHUCTeMbl MJIEKOMUTAIOMIMX. Pa3zeneHre pOTOBOM II0JIOCTA Ha [JbIXaTelbHbIM U
nulleBapyuTe/ibHbIA  oTAenbl.  duddepeHupaiys mnuileBapuTenbHONM TPyOKM Ha  OT[esbl.
Pa3BuTre COOCTBEHHOM T/Ia[JKOW MYCKY/IaTypbl U CIIOCOOHOCTH K TIePUCTa/IbTUKe. Y CJI0’KHEHHe
CTPOEHHS TUILeBAPUTENTbHBIX JKeme3. OcoOeHHOCTH CTPOeHHs THIIeBapUTEe/bHON CHCTEMbI B
CBSI3U CO CIIOCOOOM TIMTAHUS U TlepeBapUBaHUS THIIH.



BbecnosgoHouHble. ®OpPMHpPOBaHME OPraHOB [bIXaHWs M3 TIOKPOBOB. Pa3HooOpa3sue opraHoB
JbIXaHWs. YBennyeHHe NOBEPXHOCTH razoobMeHa.

ITo3eoHouHble. POpMUPOBaHKE OPraHOB AbIXxaHUsl B SMOpuoreHese. OTjeseHre BO3/yXOHOCHBIX
nyTeid OT poTOBOM mojoctd. [JuddepeHiuaiusi opraHoB JbixaHus. CTPyKTypHOe
COBEpIIEHCTBOBAHME JIeTKMX. THWIbl JIerkuX. YBe/JuueHWe I[10BepXHOCTH ra3oobMeHa.
YBenMueHHe KOHTAKTa C KPOBEHOCHOH crcteMoit. dopMUpOBaHUE CTPYKTYP, 00eCrieurnBaroInx
JpIxaHue. MexaHn3Mbl JbIXaHUs.

Becno3eoHounble. Turbl KpOBeHOCHBIX cucTeM. [losBneHve cepana. P@opmeHHbIe 3JIeMEHThI
KpoBU. [IUrMeHTEI KPOBU.

ITo3eoHouHble. Penykuusi v npeobpa3oBaHre apTepyanbHbIX Ayr. @OpMHUpPOBaHHe TpeX BUOB
(opMeHHBIX 3/1eMeHTOB KpOBH. [losiB/ieHHMe Masoro Kpyra KpoBooOpallleHUsl. YBeauueHHe
yucia Kamep cepAua. PasjeneHue KpOBM Ha apTepUaJbHYH0 U BEHO3HYH. YDOBeHb
HaCBbIILIeHHOCTH KPOBU KUCJIOPOJOM.

XO0J/I0JHOKPOBHOCTb U TeIJ/IOKPOBHOCTb.

Becno3eoHouHble. DKTOilepMa/IbHOE NTPOMCXOXKIeHe HEPBHOM cucTeMsl. Ilorpy>keHre HepBHOM
TKaHW B TyOb Tena. KOHIleHTpalusi HEPBHBIX K/IeTOK C 0Opa30BaHWEM HEPBHBIX Y37I0B U
cTBO/I0B. POpMUpOBaHKe HePBHBIX 11eHTPOB. Lledanu3aiys. TUrbl HEPBHOM CUCTEMBI.
ITo3goHouHble. PopmupoBaHre TpyOuaToii HepB HOW CUCTeMbl B 3SMOpHOreHese.
ITporpeccrBHOe pa3BuTHe HepBHOUW TPyOKHU. [IuddepeHimaliusi HepBHOM TPYOKM Ha TOJIOBHOM
Y CIIMHHOMW MO3r. LleHTpanbHas v nepudepurueckas yacTU HEPBHOM CUCTeMBbI. THITIbI TOJIOBHOTO
Mo3ra. Kopa 60/b111X MosTyIiapuii.

Becno3goHouHble. Crielipanv3anus KaeTok snurenvst. KoHlleHTparusi 4yBCTBUTEIbHbBIX K/IETOK.
Ouddepentyays 4yBCTBUTENBHBIX CKOTIeHWH. ObOpa3oBaHue arrapara, BOCTIPUHAMAROLIETo
paszpakeHus. PopMUpoBaHue OpraHoB 4yBCTB. Bu/jbl OpraHoB UyBCTB.

ITo3goHOuHble. DopMUpOBaHKEe OPraHOB UYBCTB B 3MOpuoreHese. [IuddepeHiaius anmnapara,
BOCIIPUHMMAIOIIIEro pa3fipakeHusi. Bujbl opraHoB 4yBCTB. B3auMOCBsi3b ypOBHSI pa3BUTHS
HEepBHOM CHCTeMBbI U OPTaHOB UYBCTB C 00pa30M KM3HU, KU3HeJesATebHOCTbI0O OPraHU3MOB U
TIPUCIIOCOOIEHHOCTBIO K Cpejie.

BbecnosgoHouHble. Turbl Bbl/jeuTenbHBIX cucteM. [IpogyKTel 0OMeHa.

ITo3eoHouHble. POpPMHUPOBAaHHE OpPraHOB BbIIeJieHUs B 3MOpHoreHese. YTpara CBSI3U C
L[eJIOMOM. YCTaHOBJ/IEHME CBSI3U C KDOBEHOCHOW cucTeMor. JuddepeHiyanus W3BUTHIX
KaHastblleB. TUTIBI BbIZIeNM TebHBIX cucteM. [IpogyKTel 0OMeHa.

BecnozeoHouHble. O60co6ieHre TTepBUYHBIX TT0JIOBBIX K/1eTOK. PopMHUpOBaHMe TIONOBBIX JKesie3.
OO6pa3oBaHue BBIBO/IHBIX MPOTOKOB. JIntdepeHiualiyist BLIBOJHBIX TTPOTOKOB.

ITo380HOUHble. DMOpUOTeHe3 TIONOBLIX >Kejie3. B3auMoCBsi3b BbIIEUTEBHOM U T10JI0BOM
cucrem. PopmMHUpOBaHKe TMOJIOBBIX MPOTOKOB. [JuddepeHIaliys Mom0BbIX MPOTOKOB. [1om0BbIe
KJIeTKU. TUIIbI Si1{eKIeTOoK.

3. YenoBek - BepIiUMHA 3BOJIIOL[UU JKUBOTHOI'0 Mupa.
OO6umii 0630p opraHr3Ma desioBeka. Tesio yesioBeKa Kak CUCTeMa - CUCTeMbI OPraHOB - OPTaHbI -
TKaHU - KieTKd. CTpoeHre M (YHKLMM CHCTeMbl OpPraHOB uenoBeka. HepBHO - rymopanbHas
cuctema. Opranbl uyBcTB. [luiieBapuTenbHass cucrteMa. KpoBeHOcHasi U um@aTUuecKas
cucreMa. [lpixatenbHasi cucteMa. BeigenutenbHas cucteMa. IIoKpoOBEI Tesia.



III. TEMATUYECKOE IVNTAHUPOBAHUE YACOB ®AKYJIbTATUBHOI'O KYPCA
«OCHOBBI COBPEMEHHO¥ BMOJIOT U»

10 knacc
Ne Ha3Banue pasjena KonnyecrBo yacos
Bgenenue 1
1 buonorus kak Hayka. MeTo/ibl HAyUHOT'O 2
T103HaHUS
KneTtka Kak Guosoruueckasi CMCTeMa 18
Opranu3sM Kak 6uosiornueckast CHCTeMa 11
4 WToroBbIfi KOHTPOJIb 2
NTOIo 34
11 xnacc
Ne Ha3eanue pa3jena KosinuecTBo yacoB
HexkseTouHble (hOpMBbI )XHU3HU 2
[IpokapuoThl 2
SApepHble opraHU3MblI: 26
1. DBomtoLMs OPraHOB pacTeHui 11
2. DBOMIOLMS CUCTEM OPraHOB KUBOTHBIX 15
4 WToroBbiii KOHTPOJIb 2
5 PesepBHOe Bpemst 2
NTOro 34
KasieHgjapHo — TeMaTHuuecKoe IJlaHUPOBaHHe
10 knacc
Ne | [Hara | Tema ®dopma 3aHATUs
BBepenue (1 yac)
1 3aziauu 3/IeKTUBHOIO Kypca. Posb becena
camoo0pa30BaHus B ITO3HABATeIbHOM BBO/IHOE TECTHPOBAHHE
JesiTeTbHOCTH.

Pa3pen 1. Buosiorus kak Hayka. MeTo/ibl HayuyHOro nosHanus (2 yaca)

2 OO61mebroornyeckre 3aKkOHOMepHOCTH. Ponb [TpakTuKyMm
Oronoruu B GOpMUPOBAHUN HAYUHBIX 3anoJIHeHme
TIpe/iCTaB/IeHNi 0 MUpe. YdeHble, KOTOpbIe
BHEUIU BK/1a/l B pa3BUTHE 3HAHUU O YKUBOU

npupojie

CPaBHUTEJTbHBIX TaOJTHI]




[TposiByieHne CBOWCTB »KMBOI'O Ha Pa3HbIX YPOBHAX
opranusanuu. Cucrema >KMBOW NMPUPO/IbI

Cocras/ieHve K/1acTepoB
C UCII0JIb30BaHUEM
TeKCTa U PUCYHKOB
yueOHMKa

Pa3zgen 2. Knerka Kak 0uosiorndeckas cucrema (18 uaco)

4 XUMHUUeCKHUN COCTaB KJIETKU CocraBJ/ieHHe cXeM,
Tab/IHI]
5) PerieHue 3a/1au 1o OMOXUMUM KJI€TKH [TpakTHKyM
6 Pemenuie 3as1au Ha onpefiesieHye MoJieKysspHO | [IpakTukym
Macchl Oesika, AJTMHBI U MacChl TeHa, orpe/ieieHue
HYKJ/IEOTUHOI'O COCTaBa ¥ YMCJIa BOLOPOJHBIX
CBsi3eid
7 Pemienue 3amau. Cunres Bcex BuzioB PHK Ha [TpakTuKym
matpuile IHK u Hao6opoT Haxoxxgerune [JHK 1o
Mosiekysie PHK
8 Pacrio3HaBaHMe U OTMMCAHKE KIeTOUHBIX CTPYKTYP | [IpakTrueckasi paboTa
Ha 3/IeKTPOHHBIX MUKpOQoTorpadusx U pUuCyHKax
9 CTpyKTypHO-(dYHKIMOHaIbHAs OpraHu3aLus Cocrasnenuve
KJIETOK [TPOKApUOT U 3yKapHOoT. CpaBHUTE/IbHBIX
Tab/IuI].
[TpomMe)KyTOUHBIN TeCT
Ha HaxoKJeHue
COOTBETCTBUSA
10 [TnacTrueckuii B 0OMeH B K/IeTKe Jlekuus
[TpoMe)XyTOUHBII TeCT
Ha HaxoKJeHue
COOTBETCTBUS
11 OHepreTUUeCcKH 0OMeH B K/IeTKe Jlekuust
ITpomMe)KyTOUHBIN TeCT
Ha HaxoKJeHue
COOTBETCTBUSA
12 Pemrenne 3azau Ha oripeziesieHre CyMMapHOTO [TpakTuKym
SHepreTuyeckoro 3ddexra
13 MarpuuHble IIpoLiecChl B KJIeTKe Jlexuys
14 Pemtenne 3azmau Ha oripeziesieHre [TpakTHKyM
aMHHOKHMCJ/IOTHOT'O cOCTaBa OeJika 1o Tabmiie
reHeTUYeCcKoro Koja
15 Pemtenne 3amau. Cunres Bcex BuioB PHK Ha [TpakTHKyM
Marpuue JHK
16 Henenvie Knetku. MuTos Jlekuust
Onpepnenenue 1o
17 Meiio3 1 ero 3HaueHue [iJ1s1 M0JI0BOT0 PUCYHKY.

pa3MHOxeHus1. ['ameTorenes.




18 das3bl Merio3a. Konbroraius U KpOCCUHTOBEp OrnpesesieHrie TepMUHOB
Pemmenue 3aanuit Ha
yCTaHOBJIeHHe
T10C/Ie/l0BaTe/IbHOCTH,
Ha HaxoXJeHue
COOTBETCTBUS

19 Perienvie 3az1au Ha orpejesieHre urcia XpoMocoM | [Ipaktukym

v konnuectBa [JJHK Ha pa3nbix (aszax MyTO3a U
Melio3a
20 Perienue 3az1au Ha ornpefiesieHre yrcsia XxpoMocoM | [IpakTukym
u konmruectBa JJHK Ha pa3Hbix ¢aszax Murosa u
Mero3a
21 [TpoMe)XyTOUHBIN KOHTPOJTb [TpakTHUKYyM
Pa3paen 3. Opranu3m Kak 0uosiorudeckas cucrema (11 yacon)

22 OO0111e 3aKOHOMEPHOCTH OHTOTeHe3a CocraBneHve cxem WU
CPaBHUTEJIBHBIX TaO/IHL]

23 3aKOHOMEpHOCTH U3MEHUUBOCTH. CocraBsieHve cxeM WU

Knaccudukarys mytauyi CpaBHUTEJIbHBIX Tab/IHL]

24 PeteHue 3a/jau: AUTUOPHIHOE CKpeI[UBAHKE [IpakTUKyM

(momHOoe U HeroyIHOe JOMUHUPOBaHUe, FPYIIbI
KpPOBH)

25 PertieHuie 3a7jau Ha ClieTJIEHHOE Hac/leIOBaHHe [TpakTuKym

26 Perienvie 3a1au Ha rpymnibl KPOBU [IpakTUKyM

27 PerieHrie KOMOMHMPOBAHHBIX F€HETHUECKUX [TpakTHKyM

3aza4
28 PerieHre KOMOMHHMPOBaHHBIX TeHETUUECKUX [TpakTUKyM
3aja4
29 Perienvie 3a1au Ha aHa/IM3 POJOC/IOBHBIX [IpakTUKyM
30 @opmMbl U3MEHUUBOCTU. ['eHOTUNIMYECKas U Cocrasnenuve
(eHOTMIIMUECKAs! U3MEHYUBOCTD CpaBHUTE/IBHBIX TAOJIHILI.
[IpoMe>KyTOUHBIM TECT
Ha HaxoKJeHue
COOTBETCTBUA

31 Cenekuusi paCTeHUM U )KUBOTHBIX. [IpakTUKyM

buorexHosiorusa v reHetuyeckass UH>)KeHepus.

32 buonuka. [TpakTUKyM

33 VTOroBBIMA KOHTPOJIb ITeparoruueckoe

Hab/r0jeHne




34

AHanu3 pe3y/bTaToB

AHanu3 pe3y/ibTaToB
TeCTUPOBaHUS

Kaﬂennapﬂo — T€EMAaTH4YE€CKO€ IJIAHUPOBAHUE

11 knacc
No Jara Tema dopma 3aHATHA
1. HexknerouHbie ¢GOpMbI )KHU3HU [TpakTUKyM
CocraBjieHue cxem
2. Meps! po¢uIakTUKX pacpoCTPaHeHUs [IpakTHKyM
BHPYCHBIX 3a00/1eBaHUM. Pemienne KM
3. ITpokapHoTHL. CocraBnenue
CpaBHUTE/BHBIX TabIHI]
4. Mepsl po¢uIakTUKX paclpoOCTPaHeHUsT [TpakTUKyM
OakTeprabHBIX 3a00/1eBaHMA. [IpakTHUeCKas
pabora: «PellieHre 3a/1au TI0 TeMe baKTepum»
5. Oco0eHHOCTH CTPOEHUST U IBOJTIOLIUST [IpakTUKyM
pacTUTeNbHBIX TKaHe! CocraBrneHue cxeM
6. Oco0eHHOCTH CTPOEHUsI U BOJTIOLUS] KOPHSI [IpakTUKyM
CocraB/ieHue cxem
7. Crpoenue niobera. BumousmeHenus nobera. [TpakTUKyMm
CocraB/ieHue cxem
8. CtpoeHue cTebsIs1 OJHOJO/BHBIX U IBY/I0/IbHBIX CocraBnenue
pacTeHuH CPaBHUTEJTBHBIX TaOJIHI]
9. OcobeHHOCTH CTpOeHUs ucTa. Buponamenenusi | Jlekius ¢ 3/ieMeHTaMU
JIUCTA. IBPUCTUUECKOU Oeceb
10. OBoJTOLIMS TaMeTO(hUTHOTO U CITIOPO(UTHOTO CocraBneHnue
TIOKOJIEHU. CpaBHUTE/BHBIX Tab/HL]
11. Perienue 3azau 1o teme «3OBOJIOLMSA [IpakTUKyM
rameTo(UTHOTO U CIIOPOGUTHOTO TTOKOJIeHU»
12. OBOJIIOLMS T'eHepaTUBHBIX OPraHoB. [IpakTHKyM
13. OBOJTIOLIYS TTOJIOBOTO MpoLjecca y pacTeHuH. [TpakTHKymM
14. OBOJTIOLUS KU3HEHHBIX L[UKJ/IOB. [TpakTUKyM
15. [TpoMe)XXyTOUHBIN KOHTPOJIb [IpakTUKyM
16. OBOJIIOLIMS TTOKPOBOB 0€CTTI03BOHOYHBIX U [IpakTHUKyM
MO3BOHOYHBIX KMBOTHBIX
17. OBOJIIOLIMA ONIOPHO-BUraTe/ILHOIO arrapara [IpakTUKyM
6eCro3BOHOYHBIX U TIO3BOHOYHBIX KUBOTHBIX
18. OBOUMIOLMS MULLEBAPUTE/TbHOW CHUCTEMBbI [IpakTHKyM
6eCro3BOHOYHBIX U TIO3BOHOYHBIX JKUBOTHBIX
19. OBOJIIOLIMSA CUCTEeMBI OPraHoOB JibIXaHUs [IpakTHKyM

0eCI103BOHOYHBIX U IT03BOHOYHBIX KUBOTHBIX




20. OBOUTIOLMS] KDOBEHOCHOM CUCTEMBbI [IpakTUKyM
0eCro3BOHOYHBIX U MO3BOHOYHBIX )KUBOTHBIX

21. OBOJTIOLIYST HEPBHOU CHICTEMBI 0eCIT03BOHOUYHBIX [IpakTUKyM
Y TTI0O3BOHOYHBIX JKMBOTHBIX

22. OBOJIIOLIMSI OPTaHOB UYBCTB 0€CII03BOHOYHBIX U [TpakTUKyM
M03BOHOYHBIX KMBOTHBIX

23. OBOTIOLMS BbIJEUTEIbHOM CUCTEMBbI [IpakTHUKyM
0eCro3BOHOYHBIX U MMO3BOHOYHBIX )KUBOTHBIX

24. OBOJTIOLIUS PeTPOIYKTUBHOW CUCTEMbI [TpakTUKyM
6ecr03BOHOYHBIX ¥ NT03BOHOYHBIX KUBOTHBIX

25. OO01mwmii 0630p opraHr3Ma yesioBeKa. [TpakTuKym

26. CucTeMbl OPraHOB M UX 0COOEHHOCTH CTPOEHHS. [TpakTuKym

27. CucTeMbl OPraHoOB U UX 0COOEHHOCTH CTPOEHHSI. [TpakTUKyM

28. CucreMbl OPraHoOB U UX 0COOEHHOCTH CTPOEHHSI. [TpakTUKyM

29. ITpakTuueckas pabora o teme: « YenoBek» [TpakTKymM

30. ITpakTrueckast paboTa 1o TeMe: « YemoBek» [IpakTUKyM

31. VTOroBbIi KOHTPOJIb ITefarornueckoe

Hab/mojeHre
32. AHasnu3 pe3y/ibTaToB AHasnu3 pe3y/ibTaToOB
TeCTUPOBaHUS
33. Pemenne KUM [IpakTHUKyM
34. Pemenne KM [TpakTKyM

TeMbl MUHU-TIPOEKTOB:

1. UepTbl IPUMUTHUBHOCTH U NPOrPECCUBHOCTU BEre€TaTUBHBIX OPraHOB y PACTEHUM Pa3HbIX
OT[Ie/I0B.
2. UepTbl NPUMUTUBHOCTH Y TIPOIPECCUBHOCTH FeHEPaTUBHBIX OPraHOB Y PACTeHUM PasHbIX
OT/1eJIOB.
3. Bo3HMKHOBeHMe BHJOU3MEHEHUW BereTaTWBHBIX OPraHOB y pacTeHWW B TpoLecce
5BOJIFOLIMH.
4. Bbuosornyeckoe 3HaueHHe pa3HOCIOPOBOCTH. [IpenMylijecTBa ceMsiH MOKPHITOCEMEHHBIX.
5. CMmeHa sifiepHbIX (Da3 B LIUK/IaX Pa3BUTUSI paCTeHU pa3HbIX OT/E/IOB.
6. OBOJIIOLIVSA )KU3HEHHBIX L[UKJ/IOB y PaCTeHHUH.
7. CXO/[CTBa ¥ pa3/inuusi raMeTo(UTOB CIIOPOBBIX PAaCTEHUM U WX IBOJIOIIMOHHOE 3HauUeHue.
8. B3auMOCBsi3b 3BOJIIOLIMYA KPOBEHOCHOU U BbIZIE/TUTE/IBHON CUCTEM.
9. B3auMOCB$3b 5BOJIIOLIMM KPOBEHOCHOM U JibIXaTeIbHOU CUCTEM.
10. B3auMOCB$3b CTPOEHUSI KPOBEHOCHOM CUCTEMbI )KUBOTHBIX U UX MOJBU)KHOCTH.
11.  OcobeHHOCTH CTPOEHUsI CUCTEM OPTaHOB KUBOTHBIX B CBSI3U C BBIXOZIOM Ha CYIIIY.
12.  Oco0eHHOCTH CTPOEHMsI CUCTEM OPTaHOB BOZHBIX )KUBOTHBIX.
13.  TIpucnoco6ieHust >)KUBOTHBIX Pa3HBIX K/IaCCOB K BO3ZYIITHOMY 00pa3y >KH3HHU.
14. B3auMOCBsI3b CTPOEHUs TMHUIIIeBAPUTENHHON CHCTEMBbI CO CIIOCOOOM TIMTaHUS U
repeBapyBaHKUeM MU LU Y )KUBOTHBIX.
15.  B3auMOCB$I3b CTPOEHUSI CUCTEM OPraHOB YKUBOTHBIX Y TeMIIepPaTyphl UX TeJla.
16.  CpaBHeHHe JIaHLIETHUKA C OeCITO3BOHOUHBIMHU Y TTO3BOHOUHBIMHU >KUBOTHBIMH.



17. CpaBHHUTeNbHasi  XapaKTepPHUCTUKA  OCOOEHHOCTell  CTPOeHHWs  HAaCeKOMBbIX |
MJIEKOITUTAIOLUX.



	II. СОДЕРЖАНИЕ ФАКУЛЬТАТИВНОГО КУРСА «ОСНОВЫ СОВРЕМЕННОЙ БИОЛОГИИ»
	РАЗДЕЛ 2. КЛЕТКА КАК БИОЛОГИЧЕСКАЯ СИСТЕМА
	РАЗДЕЛ 3. ОРГАНИЗМ КАК БИОЛОГИЧЕСКАЯ СИСТЕМА (10 ЧАСОВ)

	Размножение организмов. Бесполое и половое размножение растений и животных.
	Индивидуальное развитие организмов (онтогенез). Типы яйцеклеток; полярность, распределение желтка и генетических детерминант. Оболочки яйца; активация оплодотворенных яйцеклеток к развитию. Основные закономерности дробления; тотипотентность бластомеров; образование однослойного зародыша. Гаструляция; закономерности образования двуслойного зародыша. Зародышевые листки и их дальнейшая дифференцировка; гомология зародышевых листков. Первичный органогенез (нейруляция) и дальнейшая дифференцировка тканей, органов и систем. Регуляция эмбрионального развития; детерминация и эмбриональная индукция. Генетический контроль развития. Общие закономерности онтогенеза.
	Закономерности изменчивости.
	Основы селекции. Создание пород животных и сортов растений. Разнообразие и продуктивность культурных растений. Методы селекции растений и животных. Биотехнология и генетическая инженерия. Селекция микроорганизмов для пищевой промышленности; получение лекарственных препаратов, биологических регуляторов, аминокислот.
	Бионика
	11 класс
	РАЗДЕЛ 1. НЕКЛЕТОЧНЫЕ ФОРМЫ ЖИЗНИ.
	Вирусы — внутриклеточные паразиты на генетическом уровне. Открытие вирусов, механизм взаимодействия вируса и клетки, инфекционный процесс. Типы передачи вирусов. Заболевания животных и растений, вызываемые вирусами. Вирусные заболевания, встречающиеся у человека; грипп, гепатит, СПИД. Бактериофаги. Происхождение вирусов. Меры профилактики распространения вирусных заболеваний.
	Календарно – тематическое планирование
	Календарно – тематическое планирование


