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ITosscHUTe/IbHAA 3amMUCKa

HNanHast paboyast mporpaMmMa 371eKTUBHOTO Kypca «IIpakTUKyM 10
Guosiorun» npeAHa3HaveHa A1 yuaruxcsa 10-11 knaccoB. Pabouas nmporpamma
pa3paboTaHa B COOTBETCTBHM CO CJIeAYIOMMMH HOPMaTUBHBIMU U
pacropsiiuTeIbHbBIMU JJOKyMeHTaMMU:
* 3ak0H «O6 obpa3oBanuu B Poccuiickoii @epepariin» ot 29.12.2012 Ne 273-D3
(C U3MeHeHUsIMU U [IOTIO/THEHUSIMH );
* ripyka3 MuHncTepcTBa 006pa3oBanus U HayKu P® ot 17.05.2012 Ne 413 «O6
yTBep>KJeHU! (hefiepaibHOr0 TOCYJapCTBEHHOTO 00pa30oBaTe/IbHOTO CTaHJapTa
cpegHero obiero obpasoBaHusi» (B pefl. mprka3a MUHIIpocBelljeHusi Poccuu ot
11.12.2020 Ne 712);
* nipuka3 MuHucTepcTBa npocBeljeHys Poccurickou ®epepanuu ot 22 mapTa
2021 1. Ne 115 «O6 yTBepxxaeHuu ITopsiika opraHA3aiy ¥ OCYIIeCTBIIEHUS
obOpa3oBaTe/IbHOM /IeITe/IbHOCTH TI0 OCHOBHBLIM 001TIe00pa3oBaTeIbHbIM
rporpaMmMam — obpa3oBaTe/IbHbIM IMPOrpaMMaM HauaJbHOTO 00I1[ero, OCHOBHOTO
o0111ero u cpeHero obIiero oOpa3oBaHusI»;
* ipuka3 MuHucTepcTBa npocBelljeHus Poccuiickont ®esepaiiyim OT 5 aBrycra
2020 r. Ne 882/391 «ITopsijok opraHu3aliiy U OCYII[eCTB/IeHHsT 06pa3oBaTe/bHOMN
JesiTeJIbHOCTU TIPU CeTeBOM (hopMe peanm3aliul 00pa3oBaTelbHbIX TPOrPAMM»;
e (ezepanbHbIN MepedyeHb YUeOHUKOB, JOMYITIEHHbBIX K UCITO/Ib30BAHUIO TTPH
pean3aliiy UMeRIUX TOCy/JapCTBEHHYIO aKKpeIUTalui0 00pa3oBaTe/IbHbIX
TIporpamMM Hada/IbHOTO 0011[ero, OCHOBHOT'O 00IIIero, cpejHero obiijero
o0Opa3oBaHMsI OpraHU3alKsIMH, OCYIIIeCTB/ISIOIMMH 00pa3oBaTebHYI0
JlesATe/IbHOCTb, YTBEP K/|eHHbIW MPHUKa30M MUHUCTEPCTBA MPOCBELLEHUSsT
Poccutickoit @epneparuu ot 20.05.2020 Ne254 (c usameHenusimu ot 23.12.2020 1.,
ripyka3 Ne766);
® rpuMepHasi porpamMmma Bocrnutanusi (of0bpeHa peltieHreM ¢eepaabHOT0
yueOHO-MeToJuuUecKoro 0obeiuHeHus 1Mo 0011jeMy 00pa30BaHuI0, POTOKO OT 2
nroHs 2020 r. Ne 2/20);
® cTparerusi pa3BuTus BocuTaHus B Poccurickor ®@epepaiuy Ha nepuog, fo 2025
roza (pacnopsbkenue ITpaButensctBa Poccurickor ®@enepanuu ot 29 mas 2015
rozia Ne 996-p);
® NprYMepHbIe MPOrpaMMbl, 0/J00peHHbIe deiepalbHBIM YueOHO-MeTOANUeCKUM
o0bemHeHHEM T10 00111eMy 00pa30BaHMIO: OCHOBHOT'O 00111ero o6pa3oBaHus
(mpotokon YMO or 8 aripesisi 2015 1. Nel/5), cpenHero o6iriero odpa3oBaHus
(mpotokon YMO ot 12 mas 2016 r. Ne 2/16);
B ocHOBy paboueti TporpaMmbl TTOI0KEHBI W/ler Y TIPUHIUIBI JeHCTBYoIei
HbIHEe TIPOrpaMMbI 110 6uooruu noz peaakiueit V.H. TTonomapesoii. [Tporpamma
NPo(UILHOIO Kypca Mo3BOJIsieT 1IKOJbHUKAM He TOJbKO TTPOJBUHYThHCS B
ycBoeHMU 00s13aTeTbHOTO 00pa30BaTeIbHOr0 MUHUMYMa, HO U peaii30BaTh CBOU
TBOPUECKHI MOTeHIIUAI - IOIyUYrUTh Heobxoanumyto 6a3y a/1s Beibopa Oyayiieit



nipocdeccun. [Ipy cocTaBieHUM TTPOrPaMMbl YUUTHIBATMCh TOTPeOHOCTH,
CTI0OCOOHOCTH U TI03HaBaTe/IbHbIE MHTEPECh! YUaIUXCS.

I. [INIAHUPYEMBIE PE3YJ/IbTATHI OCBOEHUS KYPCA «OCHOBBI
COBPEMEHHOM BUOJIOTI'TN»

JINUHOCTHBIMH pe3y/IbTaTaMH 00ydeHMs] 00IIel OHMOJIOrMHM B CTapiiei
npoUIBHOM IITKOJIe SIB/ISTFOTCS:

*pa3BUTHE TO3HABATe/ILHBIX WUHTEPECOB, WHTE/IEKTYa/lbHBIX U TBOPUYECKUX
CrocoOHOCTeN yJaluxcs;

* yOeXX/IeHHOCTb B BO3MOKHOCTU TIO3HAHUSI TIPUPO/bI, B HEOOXOAMMOCTH
pa3yMHOr0 HCIO/b30BaHUsl [JOCT)KEHWM HAyKM W HAHO TEeXHOJOTMM [t
JanbHeNIIIero pa3BUTHs UeioBeYeckoro ob1iecTBa,

e yBaXKEHME K TBOpIIAM HayKW U TeXHUKH, OTHOIIIeHHWe K OMOJIOTUM KakK K
3/IeMeHTy 00I1jeueioBeueCKoi Ky/IbTyphbI;

* CAaMOCTOSITeJILHOCTb B TpHOOpeTeHWM HOBBIX 3HAHWW U TIPAKTUUECKUX
yMEeHUM;

* TOTOBHOCThH K 000CHOBaHHOMY BbIOODY YKM3HEHHOT'O MyTU B COOTBETCTBUU C
CcoOCTBEHHBIMU MHTEpecaMHu U BO3MOKHOCTSIMU;

eMOTHBaLUsA OOpa3oBaTeNbHOW [eSiTeIbHOCTH IIKOJPHUKOB Ha OCHOBe
JTIMYHOCTHO-OPUEHTUPOBAHHOIO MOAX0/a;

 (hopMUpOBaHUe 11eHHOCTHBIX OTHOIIEHUN [pPYr K [JpYry, K YUYUTenl, K

aBTOPaM OTKPBITUH U N300peTeHuH, K pe3y/ibTaTaM 00yueHust

MeranpegMeTHBIMM  pe3y/ibTaTaMu  oOyueHWss OWonorud B CTapiieu
MPO(UILHOM IIKOJIE SIBJISTFOTCS:

eTipro0OpeTeHNe U 3aKpervieHWe HaBBIKOB JI(PQPEeKTUBHOTO TOMy4YeHUsI U
OCBOeHMsi y4yeOHOro Mmarepvasa C UCI0/b30BaHMEM Y4eOHOI JuTepaTyphl
(yueGHMKOB 1 IOCOOMIT), Ha JIEKIUSIX, CEMUHAPCKUX U TIPAKTUUYECKUX 3aHATUSX;

*OBJIaZieHVe HaBbIKAMH CAMOCTOSITeJTbHOTO TPUOOpeTeHHsI HOBBIX 3HAHUM,
opraHu3aiuu y4eOHOW [esiTeTbHOCTH, TIOCTAHOBKM 1lieJiel, TJIaHUPOBaHUS,
CaMOKOHTpO/ISI W OLIeHKA pe3y/bTaTOB CBOeN [JesiTe/lbHOCTU, YMEHHUSIMU
Tipe/IBU/IETh BO3MO>XKHbIE Pe3yJ/IbTaTbl CBOUX [1eHCTBUM;

* IOHUMaHUe pPa3INuiid MeXJy aJbTepHaTUBHbIMU ()aKTaMH U TUIOTe3aMU
[T UX OOBSICHEHUS, TeOpeTHYeCKUMH MOJe/ssMA W peasbHbIMU 00beKTaMHu,
OBJlaZieHWe YHUBepPCaJbHbIMUA yueOHbIMU AeUCTBUSMU Ha TIpUMepax TUroTe3 s
00BsICHEHUS] U3BeCTHBIX (PaKTOB M 3KCIIepUMEeHTa/IbHOM MPOBEPKU BbIJBUTaeMbIX
TUTOTe3, pa3paboTKU TeopeTHUeCKUX Mojiesiel MpoLiecCoB W SIBJIEHUH;



« hopMrIpOBaHUEe YMeHHUI BOCTIPUHHMMATh, TlepepabaTbiBaTh U TPEAbSBIISATH
MHGOPMAIHIO B CJIOBECHOM, 00pa3HOM, CHMBOJIMUECKOM (hopMax, aHa/TM3HPOBATh
W repepabaThiBaTh  TOAyYeHHYHO  WHGOpPMAI[MI0 B COOTBETCTBUU  C
TOCTaB/IEHHBIMU 3aJjlayaMH, BbIJENISTh OCHOBHOE COZep)KaHWe TMPOUUTAHHOTO
TeKCTa, HAXOJUTb B HEM OTBETHI Ha MTOCTaBJ/IeHHbIE BOMPOCHI U U3/1araTh €ro;

° HpHO6p€T€‘HI/IE OIIbITA CAMOCTOATE/IBHOI'O IIOMCKd, dHa/IkM3da U 0T6opa
I/IHq)OpMaI_[I/II/I C HCITI0J/Ib30BAHHUEM pa3/IMYHBIX HNCTOYHHUKOB u HOBBIX
I/IH(bOpMaI_[I/IOHHI)IX TeXHOJIOTUH AJIA pELIeHMS TT0O3HdBATE/IbHBIX 3d0dY4;

*pa3BUTHE MOHOJIOTUUECKOW W [IMa/OTUYECKOM peuu, yMeHHUs BbIpa’KaTb
CBOU MBIC/IU M CIIOCOOHOCTH BBICYIIMBATh cobOeceHHKA, TIOHUMATh €ro TOUKY
3peHus, TpU3HaBaThb MPABO [IPYyroro 4YejoBeKa Ha WHOe apryMeHTHPOBaHHOE
MHEHUE;

*OCBOEHME TIPUEMOB JEUCTBUMM B HECTaHAAPTHBIX CUTyalLUsIX, OBJa/leHHe
IBPUCTUUYECKMMU MeTOZaMU pellieHus TIpobsiem;

 bopMrpOBaHre yMeHHM paboTaTh B TPYyIIe C BbITIOJHEHHUEM DPa3IAnYHBIX
COLIMA/IbHBIX POJieH, TIPe/ICTaB/IATh U OTCTaWBaTh CBOW B3IVISI/IbI U yOeXaeHus,
BECTH IUCKYCCHIO.

IIpeagMeTHBIE pe3yabTaThl YIIyOJeHHOrO W3yueHUs oOmed Ouosoruu B
CTapIIMX K/jaccax IIKOJIbl TMpe/CTaBlAeHbl B COZEP)XXaHMU Kypca TI0 TeMaM.
HocTwkeHre TUYHOCTHBIX pe3y/IbTaTOB OLIEHWBAETCS Ha KaueCTBEHHOM YDOBHE
(6e3 otmeTrok). ChopMHUPOBAaHHOCTh MeTAIpPeIMETHBIX U TIPeIMETHBIX YMEHUH
oLleHMBaeTcsl B Oasiax 1o pe3y/ibTaTaM TeKYIero, TeMaTU4ecKoro ¥ WTOTOBOTO
KOHTPOJISI, a TaK)Ke TI0 pe3y/IbTaTaM BbITIO/IHEHHUS Tab0paTOPHBIX U MPaKTHUYeCKUX
paboT.

BbINyCKHHUK Ha yryi1y0/ieHHOM YpOBHe HAyUUTCA:

— Ppacro3HaBaTh M OMUCHIBAaTb OCHOBHbIE YAaCTU U OPraHOM/bl KJI€TKU, OpraHbI
Y CUCTeMbl OPraHOB ue/ioBeKa, OpraHbl I[BeTKOBOTO pacCTeHHs, OpPraHbl U
CUCTeMbl OPraHOB >KMBOTHBIX, pAaCTeHWs pa3HbIX OTAE0B, >XUBOTHBIX
OT/le/TbHBbIX THUIIOB U K/1aCCOB;

- CpaBHUBaTh OWonoruueckre OOBLEKTHI (K/IETKH, TKaHHW, OpraHbl U CHUCTEMBI

OpraHoOB, OpPraHW3Mbl, TIpe/ICTaBUTe/iel OTAe/bHbIX CUCTEMaTUYeCKUX TPYII)
Y JiefiaTh BBIBO/bI HA OCHOBE CpPaBHEHMUS;

- OTIpeZiesisiTh TIPUHAJJIeXKHOCTh OMOJIOTMUecKuX OOBEKTOB K OIpejiesleHHON
CMCTeMaTHU4eCKOU rpyrre (Kiaccupukarys);
- OL|eHMBaTh POJib OMONOrUUeCKHUX OTKPBITUN U COBPEMEHHBIX UCC/Iel0BaHUN B

PA3BUTHHU HAYKHU U B HpaKTHHECKOﬁ AedaTe/IbHOCTH J'II-O,ELEI‘/JI;



- OL[eHUBATh POJib OMOJIOTHY B (HOPMHUPOBAHUM COBPEMEHHOM HayYHON KapTUHbI
MHPAa, TIPOrHO3UPOBATh IMEPCTIEKTHUBbI Pa3BUTHsI OMOJIOTHHY;

- YCTaHaBJ/IMBaTh v XapaKTepr30BaTh CBSI3b OCHOBOITOJIArarorx
OuosiornuecKux MOHATUN (K/IeTKa, OpraHu3M, B, SKOocucTeMa, buocdepa) c
OCHOBOMOJ/IAraroIUMU TIOHSATUSMU APYTUX €CTeCTBEHHBIX HayK;

000CHOBLIBATh CUCTeMy B3IVIIA0B HA XWUBYHO IIpUpoAdy U MECTO B Hel

ye/lOBeKa, TpPUMeHssT  OWO/IOTHYecKHe  TeOpWH,  yYeHus,  3aKOHBI,
3aKOHOMEPHOCTH, TIOHMMaTh TPAHUI[bI WX TIPUMEHUMOCTU; - TIPOBOJUTH
yueOHO-UCCIeJOBaTeIbCKYI0 — /IeATeNbHOCTb 110 OWO/IOTUH:  BBIJBUTATh
TMMOTe3bl, TUIAHWUPOBaThb  paboTy, oTOHMpaTh U  TIpeoOpa30BBLIBATh
HeoOX0IUMY0 MH(MOPMAIIHIO, TIPOBOIUTE SKCITEPUMEHTBI, UHTEPIIPETHPOBATh
pe3y/bTaThl, JejaTb BLIBOJbI HA OCHOBE IIOJIyUYe€HHBIX pe3y/bTaToB; -
BBISIB/IATD M OOOCHOBBLIBATb CYII[ECTBEHHbIE OCOOEHHOCTH pa3HbIX YPOBHeH
OpraHU3alVU >KU3HU; - YCTaHAB/IUBATh CBSI3b CTPOEHHUST U (PYHKIM OCHOBHBIX
Ouo/IOTHYeCKUX MaKpPOMOJIeKYJl, WX PpOJib B TIpOL[eccax KJIeTOYHOTO

MeTabo/IM3Ma;

pelliaTh 3aauM Ha OIpejesieHUe Moc/ae0oBaTe/lbHOCTU HyK1eoTuoB JHK u
PHK (MPHK), antukomonoB TPHK, mocienoBaTe/ibHOCTU aMUHOKHC/IOT B
MosiekyJsie Oenka, TIpUMeHsIsI 3HaHWS O peakIUsAX MaTPUUYHOTO CHUHTe3a,

reHeTndeCkKom Kozje, IpuHIuIie KOMIVIEeMEHTdPHOCTH;

Jenatb BBIBOALI 00 W3MeHEHHsX, KOTOpble TPOM30MAYT B IIpolieccax
MdATPHUYHOI'O CMHTE3d B C/Iydde M3MeHEHH I10C/1e10BaTe/IbHOCTHU HYK/1€0TH/0B
AHK;

cpaBHUBaTh (ha3bl [le/ieHHs] KJIeTKW; pelllaTh 3a/aud Ha oOfpefe/ieHHe U

CpaBHEHMe KOJIMUeCcTBa TeHeTMuyeckoro marepuana (xpomocom u IHK) B

KJIETKdAX MHOT'OK/IETOUYHBIX OPI'dHU3MOB B PA3HbIX (1)(:13(:1X KJIETOUHOTI'O IIUK/JIA,

BBISIBJIITh CYLL[eCTBEHHbIE TPU3HAKWA CTPOEHUSI KJIETOK OPraHW3MOB pa3HbIX
L[apCTB >KUBOM TNPUPO/bI, YCTaHAB/IMBaTh B3aWMOCBSI3b CTPOEHUSI U (DYHKLMMI
yacTel U OPraHoOM/IOB KJIeTKY;

000CHOBBLIBAaTh B3aWMOCBSI3b IIACTHUECKOTO U SHepreTu4yeckoro O6M€HOB;

CpaBHHMBATL TIIPOLECCHI IJIACTUYECKOI'0 W SHEPreThudYeCckKoro O6M€HOB,
MPOUCXOIAIINX B KJIETKAX KWUBbBIX OPraHHU3MOB;
- OIIpee/IATb KOJIMYeCTBO XPOMOCOM B KJ/IETKdX paCTEHI/II\/’I OCHOBHBIX OT[€eJ/IOB

Ha pa3HbIX 3TalldX )KU3HEHHOI'O LIKMK/JId,



- peIiaTh reHeTUUeCKUe 3alaud Ha JUTUOpUIHOe CKpell[iBaHue, CIieTyieHHOe (B
TOM UHC/Ie CLeIVIeHHOe C T0JI0M) Hac/e[oBaHWe, aHaJIW3Upyollee
CKpell[MBaHUe, TIPUMeHsIsI 3aKOHbI HaC/IeZICTBEHHOCTH W 3aKOHOMEpPHOCTH
CLIeTJIEHHOT'O Hac/ie/J0BaHUs;

- pacKpbIBaTh TIPUUWHBI HAC/eICTBEHHBIX 3ab0/ieBaHU, apryMeHTHpPOBATh
HeoOX0IMMOCThL Mep TIpeAyTpeXXIeHuUs TaKux 3aboieBaHm;

- CPAaBHMBATH Pa3HbIe CII0COObI pa3MHOKEHHS OpPTaHU3MOB;

- XapaKTepr30BaTh OCHOBHBIE 3Tallbl OHTOTeHe3a OPraHu3MOB;

- BBISIB/ISITb  TIPUYMHBI U CYIIIeCTBEHHbIE TPU3HAKKW MOAU(MDUKALIMOHHON U
MYTaLlMOHHOW HW3MEHUMBOCTU; OOOCHOBBIBAaTH pOJIb W3MEHUMBOCTA B
eCTeCTBEHHOM U UCKYCCTBEHHOM OTOODe;

- 000CHOBBIBaTh 3HaueHWe pa3HbIX METOZOB CeJeKI[MM B CO3ZaHUU COPTOB
pacTeHuH, MOPO/, >KUBOTHBIX U IIITAMMOB MUKPOOPTaHW3MOB;

- 000CHOBBIBATH TIPUUMHBI U3MEHSIeMOCTH W MHOTroobpasuvs BUJOB, TIPUMEHSISI
CUHTEeTUYEeCKYH0 TEOPUIO 3BOJIHOLUY;

- XapaKTepu30BaTh TMOMYJSALMI0 KaK eJUHULy SBOJIIOLMM, BHUJ  Kak
CUCTeMaTHUYeCKYyH KaTeropuio U Kak pe3ysbTaT 3BOJIIOLIWY;

- YCTaHAB/MBATD CBSI3b CTPYKTYPhl U CBOMCTB 3KOCUCTEMBI;

- COCTaB/ISAATb CXeMbl TlepeHOCa BeIleCTB W JHEePTUU B IKOCUCTeMe (CeTH
MUTaHWsI), TPOTHO3UPOBATh WX H3MeHeHUs B 3aBUCUMOCTH OT HW3MeHeHUs
(bhakTOpOB Ccpe/ibl;

- apTyMeHTUPOBaTh COOCTBEHHYIO MO3ULIUIO 10 OTHOIIEHHIO K 3KOJIOTHYeCKUM
rpo0sieMaM U MoBe/IeHUI0 B TIPUPOZIHON Cpefie;

- 000CHOBBIBaTb HEOOXOJUMOCTb YCTOWUMBOTO pa3BUTUS KaK  yCJIOBUS
coxpaHeHusi 6uocdepbl; - OlleHWBaTh MPAKTUYeCKOe M 3TUYeCKOoe 3HaueHue
COBPEMEHHBIX  WCCHe/jOBaHUM B OWosioTHMH, MeAWLIMHEe,  SKOJIOTHH,
buoTexHonorun; 000CHOBBIBATH COOCTBEHHYIO OILIEHKY;

-BBISIBJIITb B~ TeKCTe  OWOJIOTUYECKOTO  COZIepP)KaHWsi — rpobsieMy U
apryMeHTUPOBAHHO ee OObsCHSITH;

— TIPOBOJIUTH CaMOCTOSITe/IbHBIN MOMCK OMOIoruUeckoi WHGOpMalui: HaXOAUTh
B TEKCTe yueOHMKA U [OTIO/IHUTeTbHOM TUTePaTyPhl OT/IMUWTE/bHbIE PHU3HAKU
OCHOBHBIX CHCTE€MaTHUeCKUX TPYyII; B OHOMOTMYEeCKMX CJIOBapsAX U
CrpaBOYHUKaX 3HaueHUst OMOIOrMUeCKUX TePMUHOB; B Pa3/IMUHBIX UCTOYHHUKAX
HeoOX0AUMYI0 UMH(POPMALIMI0O O JKUBBIX OpraHM3Max, OUOJIOTHYeCKUX

rpolieccax M o0bekTax (B TOM UMC/Ie C HCIO/Ib30BaHHEM MH(OPMALMOHHBIX
TEeXHOJIOT M)



- PeAICTaB/IsATL OHO/IOTHUECKYl0 HWH(GOPMAIMI0 B BHe TeKCTa, TaOMIIbI,
cxeMmbl, Tpaduka, JAuarpaMMbl U JieflaTb BbIBOJbI Ha OCHOBAHUU
TIpe/ICTaB/IeHHbIX AAHHBIX; TTpeoOpa30oBbIBaTh rpaduk, Tabmuily, JUarpammy,

CXeMY B TEKCT O10/IOrMUeCcKoro COoZeprKaHusl.

BbINyCKHUK Ha yry1y0/IeHHOM YpPOBHe MOJIyYHUT BO3MOXXHOCTh HAyUHTbHCS:
Op2aHU306bI8AMb U NPOBOOUMb  UHOUBUOYAAbHYIO  UCCAe008ame/bCKyH
desimenbHOCMb no  6uonoeuu (uau paspabambi@amb  UHOUBUOYA/NbHbIL
npoekm): 8bl0gU2amMb 2unome3sbl, NJAAHUpogams pabomy, ombupamb U
npeobpazoebieamb Heobxodumyio uHgopmayuro, Npoeooumb IKCnepuMeHmbl,
UHMepnpemupo8ams pe3y/ibmambl, 0eadmb 8bl800bl HA OCHOBE NO/AYUYEHHbIX
pe3y/bmamos, npedcmaegasimb NPoOyKmM C80UX UCCAe008aHUl;
Nnpo2HO3Upo8amb nocaedcmeusi COOCMBEHHbIX UCCAe008aHUll C y4Yemom
3MmuuecKuX HOpM U 3Koa02u4ecKux mpebosaHutl,

8bl0e/sIMb cyujecmeeHHble ocobeHHocmu JHCU3HEHHbIX YuKk/108
npedcmasumesell pasHblx 0mMOe/n08 pacmeHulli U MUNO8 HCUBOMHbIX;
uzobpaxcamb YUK/bl pazeumusi 8 8uoe cxem;

aHanu3upo8amb U UCNOAb3068aMb 8 pellleHuU YyuebHbIX U UCcn1ed08amenbCKUX
3a0au UHGOPMayuro 0 Co8peMeHHbIX UCCAe008aHuUsX 8 buono2uu, MeduyuHe u
3Ko/02UU;

apaymeHmupoeamb HeobXo0UMOCMb CUHMe3d eCcmeCcmeeHHO-HAy4YHo20 U
COYUO2YMAHUMAPHO20 3HAHUSL 8 3N0XY UH(OPMAYUOHHOU Yusuau3ayuu;
Modenupogamb U3MeHeHue 3KOocucmeM noo 6AUsHUeM pas3AudHbIX 2pynn
¢akmopoe okpyaicatowjeli cpeobl;

8bl6ASIMb 8 npoyecce UCCAe008aMENbCKOU OesimenabHOCMU NOC/1e0Cmaeust
aHMpoN02eHHO20 8030eliCmeuUsi Ha 3KOCUCMeMbl C80€20 pe2UOHd, Npedadzamb
CNocobbl CHUMCEeHUs1 aHMpPON02eHHO20 8030eliCmeuUsl Ha SKOCUCMeMbl;
uCnonb308amb  npuobpemeHHble  KOMnemeHyuu 8  Npakmuueckol
Oesime/IbHOCMU U NOBCeOHe8HOU JiCU3HU 011 npuobpemeHuss onbima
desimenbHOCMU, npedwecmsyiowjell NpogeccUoHaNbHOl, 8 OCHO8e KOmopoll

Aexcum buono2usl Kak yuebHblli npeomem.



II. COOEPXAHUE KYPCA «OCHOBBI
COBPEMEHHOM BOJIOTI'T»

10 ki1acc

PA3JIEJI 1. BUOJIOI'SA KAK HAYKA. METO/JbI HAYUHOI'O
ITIO3HAHUASA

[ToBTOpeHMe W cucTeMaTH3alusi Marepuaria O JOCTHKEHHUSIX
Obuonorun, MeTojax WCCAe0OBaHUS, PpOMU YyYeHbIX B T[I03HAHUU
OKpy’Karoljero Mupa, 00 OOIMX MpH3HAKax OHOJIOTUUECKUX CHCTEM,
OCHOBHBIX  YDOBHSIX OpraHu3al[ii >KUBOW  TIPUPOJbI, O  PpOJU
OMOIOTHYeCKUX TeOpUH, ujeu, TUIIOTe3 B (opMHPOBaHUHU
COBpeMEeHHOW ecTeCTBeHHOHayuHOUW KapTWHbI Mupa. (Ocoboe BHUMaHHe
yeneHo 3a/laHusiM, B KOTOpBIX TpeOyeTcs ompeaenudtb 006/acThb
buonoruy, W3yYarwllyl0 MeXBHAOBbIe OTHOIIEHUS (IKOJOTHs), MeTO[
TeHeTHKU YeJIOBeKa, C TMOMOLIbI0 KOTOPOr0 YCTaHAB/IMBAETCSl XapaKTep
Hac/eJOBaHUs TIPU3HAKOB (TeHeaJoruyecKuii); MeTo/, MCIOIb3yeMbId B
TeHeTHKe [IJis OTipe/ie/IeHUs TeHOMHBIX MYTaLuM.

PA3EJI 2. KITIETKA KAK BUOJ/IOI'MYECKASA CUCTEMA

[ToBTOpeHrMe ¥ cucTeMaTH3aLMs Marepyaja O CTPOEHWU U
(YHKLUMAX KIETKH, ee XMMUYeCKOM OpraHv3aliu, reHe U TeHeTUUeCKOM
Kozie, MeTabosiM3Me, MHOTOoOpasvy KJ/I€TOK, HX [IeJIeHUH; YyMeHUs
yCTaHaB/IMBaTb B3aMMOCBS3b CTPOEHUSI U (DYHKLIMA OPraHOW/OB KJIETKU;
YMEHUs1 pacrio3HaBaTb M CPAaBHUBAThb K/IETKUM pasHbIX OPraHU3MOB,
TMIPOLIeCCHI, MPOTEKAOIIe B HUX.

PaboTta C pUCyHKaMd TI0 OMpeJe/ieHHI0 OpPraHOW/OB KJIeTKH,
XPOMOCOMHOT0 Habopa KJIeToK criopoduTa U rameToduta BOAOPOC/EH,
MXOB, MAariOPOTHUKOB, T'OJIOCEMEHHBIX M L|BETKOBBIX PACTEHUM.

Peanuzauysa HacsefctBeHHOM uMH(poOpMaruu. COBOKYIHOCTb — peakLiu
O10J/IOTMUeCKOTO CUHTe3a — TIaCTUUecKuii oOMeH, win aHabosmu3M. Perysnsiust
AaKTUBHOCTM TEHOB TIPOKAapUOT; OMepOH: OINepoHbl HWHAyLuOenbHbIE U
peripeccr0OesibHbIe. Perysiivs akTUBHOCTU TeHOB 3yKapuoT. CTPYKTypHasi 4acTh
reHa. PeryndropHasi 4yacTb TeHa: MPOMOTOPbI, SHXaHCEPbl U WHCYJIATOPSI.
[Tepesaua HacmeACTBEHHOW MH(OPMAaLMK U3 Siipa B LIUTONJIa3My; TPAHCKPUIILUS,
TPaHCKPUITLMOHHBIe  (akTopbl. Crpykrypa [IHK-cBsi3biBaroiux  6enkoB.
IMpouieccunr PHK. MexanusM obOecrieueHusi cMHTe3a Oesika; TpaHC/IALMS; ee
CYLHOCTb ¥ MeXaHu3M, cTabumbHoCTh 1 PHK 1 KOHTPOJIb 5KCIIpeccuy reHoB.

OHepreTuueckuii oOMeH — KaTabo/ii3M. ABTOTPOGHBIN U TeTepoTpOodHbII
TUTIBI 0OMeHa. AHa’poOHOe U a’poOHOe paciileryieHre OpraHuYecKUX MOJIeKY.
[ToAroTOBUTE/NLHBIN  3Tam, poJib JHU30COM; HeroJyiHoe (6eCKHC/I0poHOe)



paciervienve. IlosHOe KUC/IOPOAHOE OKUC/IeHWe; JIOKaju3alus IIpOLeCcCOB B
MUTOXOHpUSX. CorpsbKeHMe pacljelyieHus1 IJIFOKO3bl B KJIeTKe C pacrazom U
cuate3oMm AT®. dotocuHTe3; cBetoBas (a3a W 0COOEHHOCTH OpraHU3alud
TUJAKOUJIOB TpaH, SHepreThueckas 1[eHHOCTb. TeMHOBasi (pa3a (oTOCHHTe3a,
TIpOLiecChl, B Hell MpoTeKarolllie, UCT0/Ib30BaHue 3Hepruu. Turbl (OoTOCHHTe3a U
WCTOYHWKK BoOZopofa /s o0Opa3oBaHMS OpraHAYeCKHWX MOJIEeKYJ/I; peakiuu
CBETOBOM U TeMHOBOM (Da3bl (POTOCHHTE3A.

Pa3mHo>keHHe K/1eTOK. MUTOTHUYeCKUH 1IUK/I: uHTepdas3a — Mmepuo/
IOJArOTOBKU KJ/IeTKU K JeneHuto, pepyrvkanus [JHK. MexaHusm
o0Opa3oBaHUsI BepeTeHa [ie/ieHHsI U PaCcXOKAeHUs JOUepHUX XPOMOCOM B
aHadasze. Buosornueckoe 3HaueHWe MmwuTo3a (Hecriosioe pa3MHOXKEHUE,
pOCT, BOCIIOJIHEHME KJIeTOUHbIX TIO0T€Pb B (PU3UOIOTUUECKUX U
MaToO/IOTUUECKUX YCIOBUAX). Peryndiusi >XKM3HEHHOTO I[MK/Ia KIJeTKd
MHOTOKJIETOYHOI'0 opraHusma. @akrtopsl pocTa. [IoHsaTHe 0 pereHeparyu.
Hapy1iieHrst ”HTEHCHBHOCTH KJIETOUHOT'O pa3MHOXKeHHs W 3abosieBaHus
yejioBeKa U JKUBOTHBIX.

[TosloBoe pa3MHOKeHHEe PAaCTeHUN W >KUBOTHBIX; OMOIOrvuecKuid
cmbicn.  'ametoreHe3. Ilepuogpl 00pa3oBaHHsI  TIOJIOBBIX — KJ/IETOK:
pa3MHOXXeHue U pocT. [lepuon co3peBaHusi (meiio3); npodaza-1 u
rpoliecchbl, B Hel rmpoucxopsiiuve. buosnoruueckoe 3HaueHUe W
buonornueckuii CMbICT Meibo3a. [lepuog ¢dopMUpOBaHUS TIOIOBBIX
KJIeTOK;  CYIMHOCTh U  ocobeHHocT  TedeHus. OcobeHHOCTU
criepMartoreHesa u oBoreHesa. OcemeHeHue U OIJIOJOTBOpeHHe. MOHO- U
nosMcriepMusi; Ouosioruueckoe 3HaueHWe. OBOJIOLMOHHOe 3HaueHue
TI0JIOBOTO Pa3MHOKEHHUS.

Pemenue 3ajaHui Ha onpefeneHue uyucia xpomocoM u JHK B
pa3Hbix (aszax JeneHus npu s 3akpervieHMe U oTpaboTka
IIPaKTUYECKUX YMEHUM U HaBbIKOB C MCII0/Ib30BaHUEM CJIeyHOLUX BUOB
3a/]JaHUH:

> OrmnpegeneHvie BepHOTO (HEBEPHOTO) CY>K/I€HUS;

> 3aJjaHusi C MHO>XKeCTBEeHHbIM BIOOPOM OTBETOB;

> OO000mieHe W TIpUMEHeHHe 3HaHWM O KJIeTOUHOM YypOBHE
OpraHW3alluyd >KU3HHU (XpPOMOCOMHBIA HAabOp KJIE€TOK 3yKapHOT H
Habopa XpoMoCoM);

> YCTaHOBJIeHWe TIOC/eloBaTelbHOCTH OHOJIOTHYeCKUX TIPOI[eCCOB
(aTambl oToCHHTe3a, OUOCHHTe3 Oesika, U3MeHeHHe XPOMOCOM B
Metio3e, COOBITHS B MUTO3€);

> 3amanue c wu3obpakeHreM OHOIOTUUECKOTO O00BeKTa (K/IeTKH,
OpraHou/ioB, ha3 MHUTO3a U Melo3a);



> 3ajaHue Ha aHanmu3 O6rosiornueckou nHdopmaryu; - PelieHue
3a/lau M0 L[UTOJIOTMY Ha NMpHUMeHeHVe 3HaHWK B HOBOU CUTYaLUM.
00pa30BaHMH TTOJIOBBIX K/IETOK Y )KUBOTHBIX.

PA3JIEJT 3. OPTAHI3M KAK BHOJIOTTUECKASI CICTEMA (10
YACOB)

Pa3mHosxeHre opranv3moB. becrosioe v onoBoe pasMHOXKeHUe pacTeHU! U
JKABOTHBIX.
@®opmbl  6ecriosioro pa3MHOXKeHMs. BUOJIOrHyeckuii CMBICT W IBOJIIOLIMOHHOE
3HayeHrWe  Oecriosioro  pa3MHOXKeHHsi.  DPOpMBI  TI0JIOBOTO  TIpoLecca.
Bronornyeckryi CMbICI ¥ 5BOJTIOLMOHHOE 3HaUeHHe MT0JI0BOr0 Pa3MHOKEHUSI.

VHvBuAyanibHOe pa3BUTHE OpPraHW3MOB (OHTOreHe3). THIbl SULEK/IeTOK;
TIOJIIPHOCTD, PacIIpefie/ieHre JKeJlTKa W reHeTHUeCKUx AerepMuHaHT. O00/I0UKH
Slla; aKTUBALUS OIUIOJOTBOPEHHBIX SMIEK/IeTOK K pa3BuThHi0. OCHOBHbIE
3aKOHOMEePHOCTU Apob/ieHus; TOTUIIOTEHTHOCTH OsacTomepoB; obOpa3oBaHue
OJHOCJIOMHOTO  3apofpllia. ['acTpy/nsiiusi;  3aKOHOMEePHOCTH  00Opa3oBaHUs
JBYCJIOMHOTO  3apojiblilla.  3apojblllieBble  JIMCTKM W WX  [AajJbHeulas
nvddepeHMpOBKa; TOMOJIOTHS 3apO/bIIEBbIX TUCTKOB. [IepBUUHBIN OpraHOreHe3
(HevipysisiLusi) U fAasbHeuinas Aud@epeHIIMPOBKA TKaHeW, OPraHOB U CUCTEM.
Perynsiusi 3MOpPHMOHANBHOTO pa3BUTHS; JleTePMUHAI[MS W 3MOpHOHAbHas
WHAYKIYsA. ['eHeTHUYeCKHWM KOHTpo/ib pa3BuTus. OOIue 3aKOHOMEPHOCTH
OHTOreHe3a.
3aKOHOMEpPHOCTH HacJieZJOBaHUS TIPU3HAKOB.

3akoHbl MeHzensd. 3aKOH UYMCTOTBI TaMeT W €ero LUTOJIOTUYecKoe
obocHoBaHue. [JurubpusHoe U NoMUruOprHOe CKpellrBaHue. PelieHue 3a/1au Ha
MOHOTHOpU/IHOEe CKpell[iBaHUe. PelieHue 3a/jau Ha AUTUOPHHOE CKpeIlUBaHUe.
PerieHue 3a/jau Ha aHaIM3UPYIOLLee CKpeIMBaHue M HEMOJTHOE IOMUHHMPOBaHUE.

XpoMocomMHasi Teopusi Hacsie[cTBeHHOCTU. ClielJieHHOe Hac/eJ0BaHue
rnpusHakoB. 3akoH T. Moprana. I[lomHOe ¥ HemnoJ/iHOe CLelJIeHWe T'eHOB;
pacCTosiHWe MeXJy TeHaMH, paclolioKeHHBIMM B OJHOM  XPOMOCOME;
reHeTUUeCKMe  KapThl  XpPOMOCOM. ['eHeTHueckoe  ompejesieHHe  MoJa.
['eHeTMUeckass CTPYKTypa TMOJIOBBIX XpOMOCOM. HacnenoBaHve TpPHU3HAKOB,
CLeIVIEHHbIX C TIO/IOM. ['eHeTMueckwe KapTbl XpPOMOCOM YesiOBeKa. Xapakrep
Hac/le[JOBaHWs TPU3HAKOB Y YeJiOBeKa. ['eHHble M XPOMOCOMHBIE AHOMAaIUU
ye/loBeKa W  BbI3biBaeMble UMM  3aboneBaHus. Mepbl  MPOPUIAKTUKH
Hac/leJCTBeHHBIX 3abosieBaHUi 4Ye/loOBeKa. PellleHWe 3aflau Ha CIeTUIEHHOe
HacsegoBaHue. PelieHure 3a/1au Ha Hac/ieJOBaHUE CLIETI/IEHHOE C TIOJIOM.
B3aumogelictBue asienbHBIX (JOMUMHUPOBaHWe, HEMNOJHOe JOMUHHDOBaHUe,
KOJIOMUHUPOBaHUE u CBEPXJOMUHUPOBaHKUE) u HeaJl/Ie/TbHbIX
(KOMILJIEMEHTapHOCTb, 3MUCTa3 U MOJMMEpHs) TeHOB B OIpe/le/IeHUU MPU3HAKOB.



[TneroTporus. DKCIIPECCUBHOCTb M TEHETPaHTHOCTL reHa. PeleHue 3ajau Ha
B3aUMO/IeHCTBYE F'eHOB.
3aKOHOMEpPHOCTU U3MEHUYUBOCTH.

OcHoBHble (OpPMBI HM3MEHUMBOCTH. ['eHOTUNHUUECKass W3MEHUYUBOCTb.
MyTaumu. [IppyurHBl W yYacTOoTa MyTalM¥; MyTareHHble (DaKkTOPBL.
OBOMIOLMOHHAs POJIb MyTalMd; 3HaueHWe MyTalui [Ji MPaKTUKU CeTbCKOro
X03siicTBa U OuoTexHojoruu. MyTtareHHble (akTtopbl. KombuHaThBHas
W3MEHUMBOCTb. YPOBHU BO3HMKHOBEHUSI pa3/IMUHBIX KOMOWHAI[MM T€HOB U MX
polib B CO3/JaHUM TeHeTUYecKoro pa3HooOpasusi B  Tipefiefiax  BU7A.
OBOJIIOL[MOHHOE 3HaUeHe KOMOMHATHBHOW N3MEHUHMBOCTH.

deHoTMNMUECKAsA, WIA MOAU(PUKALMOHHAS, HW3MeHUYMBOCTb. CBOMCTBA
MoW(YKALU: ONpe/ie/IeHHOCTh YCIOBUSIMU Cpe/ibl, HAallpaB/IeHHOCTb, IPYNIIOBOM
Xapakrep, HeHac/1eyeMOCTb. Craructrueckue 3aKOHOMEpPHOCTH
MOM(YKALIMOHHOW U3MEeHUMBOCTH; BapUaLlMOHHBIN PsAJi ¥ BapUallMOHHAask KpUBasl.
Hopwma peakuyy; 3aBUCHMOCTB OT F€HOTUIIA. YTIpaB/eHue JOMUHUPOBaHUEM.

OcHoBel cenekuyn. Co3aHue Mopo/J, )KUBOTHBIX U COPTOB paCTeHUH.
Pa3Hoobpa3sue v MpOAYKTUBHOCTh KY/IbTYPHBIX PacTeHU. MeTo/ibl ceneKiuu
pacTeHUM U KUBOTHBIX. BUOTexXHO/IOrHs U reHeTHYeCcKast MHkeHepusi. Cenekuys
MHKDPOOPraHM3MOB [i/Isl TUILeBOW MMPOMBILLIJIEHHOCTH; [TOTyYeHue JIeKapCTBEHHBIX
TperapaToB, OMOIOTUYeCKUX PerysiTOPOB, aMUHOKUCJIOT.

[TpakTHuecKass 4yaCTh — pellleHHe TeHeTUUeCKMX 3ajlau pa3/inuHbIX
THUTIOB:

> IUrubpuaHOoe CKpeluBaHue,;

> Hacje/lloBaHWe TIPU3HAKOB, CIIEIVIEHHBIX C TI0JIOM;

> ClLieTlJIeHHOe Hacjle/JoBaHue MPHU3HAKOB;

> TIPOMEXXYTOUHOe Hacse/JoBaHue;

> HacJieZiloBaHUe TPy KPOBY;

Y

dHa/IN3 PO OC/IOBHbIX.

buonuka

Wcrionb3oBaHre uelOBEKOM B  XO3SIMCTBEHHOW [1eATe/TbHOCTH TIPUHIUIIOB
OpraHu3alliid pacTeHWd U JKUBOTHBIX. POpMbI >KUBOTO B TpUPOJe U WX
TIPOMBIIIJIEHHbIE aHaOTH (CTPOUTE/IbHbIE COOPY’KEHUs, MaIllMHbI, MeXaHU3MBHI,
TpubOpkI U T. [1.).



11 knacc
PA3EJI 1. HEK/IETOUHBIE ®OPMbI )KN3HN.

Bupycbl — BHYTPUK/IETOUYHBIE I1apa3suTbl Ha I'eHeTUYeCKOM ypoBHe. OTKpbITHe
BHUPYCOB, MEXaHU3M B3aWMO/JENCTBHUS BUPYCa U KJIeTKU, UH(PEKLIMOHHBIM TPOLiecC.
Tunbl nepesaun BUpycOoB. 3abo0sieBaHUSI KUBOTHBIX M pacTeHWH, BbI3bIBaeMble
BUpycaMmu. BupycHbie 3aboieBaHus1, BCTpeuarollecs y ueyioBeka; TPUIII, rernaTur,
CIINJ. bakrepuogaru. IIpoucxoxkzeHue BHUPYCOB. Mepbl TPO(PUIAKTUKA
pacrpocTpaHeHUsi BUPYCHbIX 3a00/ieBaHUM.

PA3JEJI 2. IIPOKAPHUOTBI.

CTpoeHue IIUTOTIa3Mbl OaKTepHabHOM K/IeTKH; JIOKa/THU3al[us epMeHTHBIX
CHCTEM M OpraHu3aliysi MeTaboiM3Ma y MpoKapHoT. ['eHeTHUeCKUi anrapat
b6akTepuii; 0cCOOEHHOCTH peanu3aliiy HaceICTBeHHOW MH(OPMALIUH.
Oco6eHHOCTH >KU3HeeITeTbHOCTH OaKTepuii: aBTOTPO(HbIE U TeTePOTPOQHbIE
bakTepuu; a3pobHbIe ¥ aHa3pOOHbIe MUKpOoOpraHu3mbl. Criopoobpa3oBaHue U ero
Ouosiornyeckoe 3HaueHe. Pa3MHOKeHUe; TI0JI0BO# TpoLiecc y bakTepui;
peKOMOWHAI[UH.

PA3JEJI 3. AAEPHBIE OPT' AHNU3MbI
1. DBo/mIOLUA OPraHoOB PacTeHNH

OBOJIIOLIUSI — HayKa 00 HCTOpHMYeCcKOM TMpoliecce pa3BUTHSI TIPUPO/BI.
CpaBHUTe/IbHAsA aHaTOMMSI M MOp(OIOrusi — HarpaBJeHWe WCC/IeJ0BaHus
CTPOEeHUs OpraHu3MoB. MeTo/| CpaBHeHUs.

BO3HUKHOBeHHWEe  MHOTOK/IeTOUHOCTH.  [IuddepeHIIMpOBKa  K/ETOK,
obpa3oBaHue TKaHel. Kiaccudukaiys pacTuTebHBIX TKaHel: oOpa3oBaTesibHbIe,
MOKPOBHbIe, OCHOBHble, MeXaHUUeCKue, TPOBOJSIINE,  BbIJe/UTeTbHEIE.
Oco6eHHOCTH CTpoeHUs U (DYHKI[UH pa3HbIX BU/IOB TKaHEeH. DBOJIIOLMS TKaHEeH.

[Ipoucxoxgenve KopHs. DOyHKUMKM KOpHS. BuHJbl KOpHeM: TIJIaBHBIN,
O0KOBbIe, TIpUAaTOUHble. THIBI KOPHEBBIX CHCTEM: CTep)KHeBasi, MOUKOBaTas,
BeTBUCTasA. 30HbI KOPHS: [eJIeH!s, PaCTsyKeHWs, BCaCblBaHWUA U IIPOBeJeHus.
TkaHM KOpHS. AHaTOMHYeCKOoe CTPOeHHe KOpHSA: [epBUYHOe W BTOPHUUHOe.
BunonsMmeHeHus KOpHel B CB3M C uX (YHKUMSMM: 3aracaroliue, BO3[YIIHbIE,
KODHU-TIOATIOPKY,  XOAYJIbHbIe, [bIXaTelbHble, AUCKOBUHbIE, TayCTOPUH,



BTSATUBAIOIMe,  3aKpervisiomye, OakTepuasibHble  KIyOeHbKH, MHMKOpH3a.
OBOJIIOLIUS KOPHS.

Crpoenue nobera: crebesb, MOYKH, JIUCThS, Y3/IbI U MexXAoy3mms. [Toberu
yAJUHEHHble ¥ YKOpOYeHHble. BUAbI yA/JWHEHHBIX T00ETrOoB: MPSMOCTOSUHeE,
CTeJTIOIIMeCs, TIO/3yune, BbIOIIMecs. BeTBneHue mo 06era: AMXOTOMHYECKOE,
AVXOTIO[MalbHOe, MOHOTIOJHA/NbHOe, CUMITOANAIBLHOe, JI0KHOJUXOTOMHUECKOe.
BugousmeHeHusi 1100eroB: KOpHeBHIle, KiybeHb, KayOHeNTyKOBHIla, JIyKOBHIIA,
CTOJIOHBI, KOJTFOUKH.

OyakimK  ctebnss. OcobeHHOCTH CTpoeHUsi CTeOsisi y pa3HBIX OT/E/OB
CropoBbIX pacTeHuid. CTpoeHue cTebsi MHOTOJIETHETO [IPeBECHOTO XBOWHOTO
pactenusi. CTpoeHue cTeOssi OHOOMBHOTO TPaBSIHUCTOrO pacTeHusi. CTpoeHre
cTebsii IBYJOJIbHBIX TPaBSIHUCTBIX pacTeHui. CTpoeHue cTeO/si ApeBecHOro
pacTteHus. [lepBUuHOe CTpoeHUWe ABYZOJIbHBIX PaCTeHWU: L|eHTPaJbHbIM OCEBOM
LIWIMH/IP, TIepBUUHAs KOpa, TlepBUUYHAs TTIOKPOBHAasi TKaHb. BTOprUuHOe cTpoeHune
MHOT'0/IeTHUX JBY/I0/IbHBIX PaCTeHWM: cep/ilieBHHa, KCuieMa, KaMOuii, BTopUuHasi
KOpa, BTOPUYHAs ¥ TPeTUYHasi TOKPOBHAs! TKaHb.

[Tpoucxoxaenve micta. @yHkimy mucta. OcobeHHOCTH CTPOEHUS JIUCTHEB
y Pa3HbIX OT/IeJIOB pacTeHHi. BHelllHee CTpoeHHe JIMCTA: JMCTOBAs TUIACTHUHKA,
JIMCTOBOE BJlarajuille, Yepeliok U MPUIUCTHUKUA. POPMBI JIUCTHEB: C/IOXKHbIE U
TPOCThIe JTUCThS, 1e/IbHble U pacceueHHble. Dopma UCTOBOM T1acTUHKUA. Popma
Kpas JIUCTOBOM TMUIacTUHKU. JKWKOBaHWe JIMCTbeB. JIMcTopacrosioxeHue:
ouepejHOe WM CIHpaJbHOE, CYNPOTHMBHOE, MyTOBUaTOe. AHATOMHYeCcKoe
CTpOEeHUe JIUCTa: SMUAEePMHUC, Me30(WI1 U COCYy [AWCTOBOJOKHUCTBINA MYYOK.
Tkanu nucrta. Bupov3meHeHUs JIUCTbEB: UeIyW, KOJHOUKU, YCUKH, JIOBUME
arimaparhbl.

Cnopa. PaBHOCIIOpOBOCTH, M30CHOpHLI. Pa3sHOCIIOPOBOCThL: Meracriopa u
MHUKDOCIIOpa, MUKPO W Mera CIOpaHrud. MY>KCKOM U >KeHCKWMl TraMeTO(UTHI.
Antepyuguu M apxeroHun. Cems. CTpoeHue ceMeHM T'OJIOCEMEeHHBbIX U
MOKPLITOCEMEHHbIX ~ pacTeHuil. UepejoBaHue TOKOJIeHHWW: Cropodur U
rameTo(MUT. DBOTIOLUS TaMeTO(PUTHOTO U CIOPO(GUTHOTO MOKOJIEHUM.

PenpoaiyKTHBHBIe (reHepaTHBHbIE) OpPraHbl Y pacTeHUM pa3HbIX OT/e/OB.
CtpoeHue 1BeTKa. @PYHKUMM yYacTer L[BeTKa. POpPMHpPOBaHME UM CTPOEHHE
MY>XCKOTO U >KEHCKOro raMeTo(uToB. TuWIbl LIBETKOB: TPaBUJ/bHBIE,
HerpaBU/IbHbIe, aCUMMEeTPUYHbIe; ThIUMHOYHbIe M MecTUuHble. [IpoucxoxaeHue
1BeTka. YacTu I1[BeTKa JMCTOBOTO U CTeD/IeBOTO MPOUCXOXKAEHUS. DBOJIOLIUS
reHepaTHBHBIX OPraHOB.

Ob6pa3oBaHue ramMeT Yy pacTeHUW pa3HbIX OTAenoB. THIMBI TI0JIOBBIX
MpOLIECCOB: TOJIOrTamMusi, KOHBIOTal[usl, aroraMus, W30raMus, TreTeporamusi,



ooramusi. DBOJIIOLIUS TI0JIOBOTO TpoLiecca y pacTeHU. DBOJIOLUS JKHU3HEHHBIX
L[UKJIOB.

2. DBOJIIOLUSA CUCTEM OPraHOB JXMBOTHBIX

Becno3eoHouHble. TIpoucxoskiieHWe TIOKDOBOB B 3MOpuoreHese. JKTojepMa
KUILIEYHOMOJIOCTHBIX, Au(depeHMaus ee Ki1eTOK. KO)KHOMYCKY/IbHbBIN MeIIOK.
HuddepeHuyaliyiss KO)KHOMYCKY/JIbHOTO MelllKa Ha MOKPOBBI U MBILILIbI.
INo380HOUHble. BO3HWKHOBEHME MHOTOK/IETOUHOTO MokpoBa. duddepeHiyanys
MHOT'OKJIETOUHOTO TIOKpOBa Ha 30UJepMUC U Kopuym. OHOK/IeTOUHble U
MHOTOK/IETOUHble ~ KOXXHble  >Kesie3bl. [IuddepeHlMaliusi  KOXKHBIX — >KeJies.
®opMHpOBaHMe TTIOKPOBHBIX TTPOM3BO/HBIX.

Becno3eoHouHble. ['uapocTaTiueckuii «ckeseT». Hapy)KHbIN CKeJsleT MOJIJIFOCKOB.
Hapy>XHbIM CKeJleT 4IeHUCTOHOTUX.

IMo3soHouHble. TlpoucxoxaeHWe cKejeTa B 3MOpuoreHese. dopmupoBaHHe
OCeBOr0 CKejeTa B BHJe XOpAbl. 3aMeHa XOpZAbl XpPALeBbIM CKeIeTOM.
Ob6pa3oBaHue XpsIIieBbIX MO3BOHKOB. [1o/ipa3fesieHrie oceBoro cKesieTa Ha CKeJieT
TOJIOBHI Y TYJIOBMILA. 3aMeHa XPSIeBOr0 CKejeTa Ha KOCTHOXDSILEBOM, a 3aTeM
KOCTHBIN. [InddepeHiyalys MO3BOHOUHOTO CTO/0a Ha OTAenbl. [10ABUKHOCTD
TOJIOBBl OTHOCHUTE/NIbHO TI03BOHOYHMKA. YBe/JMUeHWe KOJIUYeCTBa OT/e/IOB
M03BOHOYHMKA. [IpeoOpa3oBaHre TapHBIX IIJIABHUKOB B CKeJieT CBOOOJHOM
KoHeuHoCTH. OOpa3oBaHUe TPYJHON KITeTKU.

Becno3goHouHble. [TuieBapuTenbHas MOJIOCTh. dopMHUpOBaHUE
NUIeBapuTe/IbHON TPyOKHU B smbpuoreHese. Huddepenuyanys
MUIIeBapUTeNIbHOM TPyOKHM Ha oTzesnbl. [losiBieHWe T/1aJKOW MYCKYJ/IaTyphl B
CTeHKe TNUl[eBapUTeIbHOU TPYOKH. [TuilieBapuTebHBIE )KeJie3bl
0ecI103BOHOUHBIX. THITHI POTOBBIX allllapaToB.

ITo3zeoHouHble. TlosiBlieHrWe OpraHOB AaKTMBHOIO 3a XBaTa MHIU. 3yOBbl.
Ouddepenimaiiys 3yOHOM CHCTeMbl MJ/IEKOTUTAIONIUX. Pa3feseHre pOTOBOU
MOJIOCTM Ha [IbIXaTe/bHbIM U THIleBapuTebHbId 0TAesbl. duddepeHiyaniys
MUIIeBapUTeIbHONM TpyOKM Ha oOTAenbl. Pa3BuTHe COOCTBEHHOW TIJIa[KOM
MYCKY/JIaTypbl ¥ CIIOCOOHOCTA K TIepUCTalbTUKe. Y CJIOKHEHWe CTPOeHUs
TTHIIIeBapUTE/IbHBIX JKeme3. Oco0eHHOCTH CTPOEHUS TTHITleBapUTEIbHON CUCTEMBI B
CBSI3U CO CITOCOOOM THMTaHUS U TTepeBapUBaHUS TTHIIH.

Becno3zeoHouHble. PopMHpPOBaHUe OPTaHOB /IbIXaHHWsI U3 TIOKPOBOB. Pa3Hoobpasue
OpraHOB JIbIXaHUs. YBenueHne MOBePXHOCTHU ra3oo0MeHa.

IMo3zeoHouHble. POpMHPOBAHUE OPraHOB [bIXaHus B 3MOpuoreHese. OTaeseHue
BO3/[yXOHOCHBIX TyTeli OT PpOTOBOM TonocTu. [uddepeHiyalis opraHos
AbixaHus. CTPYKTYpHOe COBepIIeHCTBOBaHUEe JIeTKUX. TUIIbI JIeTKUX. YBe/luueHue



TIOBEpXHOCTH Tra3000MeHa. YBe/iMueHWe KOHTAaKTa C KPOBEHOCHOW CHUCTeMOW.
dopmupoBaHue CTPYKTYP, 00ecrieunBaroIuX AbixaHre. MeXaHW3Mbl AbIXaHUSI.

Becno3goHouHble. Tunbl KpoBeHOCHBbIX cucTeM. [losiBneHue cepauna. @opmeHHbIe
3/1eMeHTbl KpOBU. [TUrMeHThbI KPOBHU.

ITo3goHouHble. Penykiys u ripeobpa3oBaHue apTepuasbHbIX Ayr. PopMHpOBaHUe
Tpex BHUJOB (OPMEHHBIX 3/ieMeHTOB KpoBU. [losiBeHWe Majoro Kpyra
KpoBoOOpallleHusl. YBe/MdyeHWe uucia Kamep cepAua. Pa3szieneHue KpoBU Ha
apTepUaibHYI0 U BeHO3HYI0. Y POBeHb HAChIIIIeHHOCTU KPOBU KHUC/IOPO/IOM.

X 0/I0JHOKPOBHOCTB U TEIJIOKPOBHOCT.

Becno3goHouHble.  DKTOfepMaibHOe  TIPOUCXOXKJEHHWEe  HEePBHOU  CUCTEMBI.
[TorpykeHue HepBHOU TKaHU B IyOb Tesa. KoOHIjeHTpal[ysi HEPBHBIX KJIETOK C
oOpa3oBaHWeM HEPBHBIX Y3/I0B M CTBOMOB. ®OpMHpOBaHHE HEPBHBIX I[€HTPOB.
Ledanuzarmsi. Tunbl HEPBHOUW CUCTEMBI.

IMo3eoHouHble. POpMUpPOBaHKEe TPyOUaTO HEPB HOW CUCTEMbI B 3MOpUOTeHe3e.

[TporpeccuBHOe pa3BuTHe HepBHOU TpyOku. [duddepeHiraiiyis HepBHOW TPYOKH

Ha TOJIOBHOM M CMUHHOW MO3r. LleHTpanbHas U nepudepruyeckass 4aCTU HePBHOM

cucteMbl. TubI rosioBHOT0 Mo3ra. Kopa 60/IbImX To/TyIiapuii.

Becno3goHouHble.  Crielyanu3alids ~ KJIeTOK  SnuTenus.  KoHLeHTpauus
YyBCTBUTE/bHBIX K/IeTOK. [uddepeHraliiss YyBCTBUTETbHBIX CKOILJIEHUIA.
O6pa3oBaHve ammapaTa, BOCTPUHUMAIOLETO pa3zpakeHus. dopmMupoBaHUe
OpraHoB 4yBCTB. BH/jbl OpraHoOB UyBCTB.

ITo3goHouHble.  PopMHpOBaHHWE  OpraHOB  4YyBCTB B SMOpHoreHese.
OuddepenHuanysa anmnapaTa, BOCIIPUHMMAIOLLEr0 pasfpakeHus. Buabsl opraHoB
yyBCTB. B3aMOCB$I3b YPOBHSI Pa3BUTHSI HEPBHOW CUCTEMbI U OPraHOB UYBCTB C
00pa3oM >KU3HU, KU3HE/IesATeJIbHOCTbI0 OPTaHW3MOB U TIPHUCTIOCOOIEHHOCTBIO K

cpefe.

Becno3g8oHouHble. TUrbl BhIZIeIUTENTbHBIX cUcTeM. [IpoayKThl 0OMeHa.
IMo380HOUHbIe. POpPMUpPOBaHKE OPraHOB BbIJe/eHUSI B 3MOpHOreHe3e. YTpara
CBSI3U C 1]eJIOMOM. YCTaHOB/JIEHHWE CBSI3U C KPOBEHOCHOM CHUCTEMOM.
OuddepeHuyanyiss W3BUTBIX KaHa/blieB. THIBI BbIJe/IM TeJIbHbIX CHUCTEM.
[TpoaykThl 0OMeHa.

Becno3zeoHouHble. O6ocobeHre TePBUYHBIX TOJIOBLIX K/IeTOK. PopMHUpOBaHUe
MoJIOBBIX kesie3. (OOpa3oBaHWe BBIBOAHBIX TIPOTOKOB. [Juddepenimariys
BBIBO/JHbIX MIPOTOKOB.

ITo3eéoHOuUHble. DMOpHOTeHe3 TIOJIOBBIX ’Kese3. B3auMOCBSI3b BbIIETUTE/LHON U
MojioBol cucteM. @PopMUpOBaHHEe TIOMIOBbIX TIPOTOKOB. [uddepeHiyaniys
TIOJIOBBIX MPOTOKOB. [To/10BBIe KneTKU. THUMbl SULIEK/TeTOK.

3. YesroBek - BepIIHUHA 3BOJIIOLMHU JXUBOTHOI'0 Mupa.
OO6mmii 0630p opraHu3ma uesnoBeka. Teno yenoBeKa KakK CHUCTeMa - CUCTEMBI



OpraHoOB - OpraHbl - TKaHU - KjeTKU. CTpoeHWe U (YHKLIUU CUCTEMbI OPTraHOB
yenioBeka. HepBHO - rymopasnbHas cucteMa. Oprasbl uyBCTB. [IuijeBapurenbHas
cuctema. KpoBeHocHass U sum¢aTtudeckass cucrtema. [lpixaTejbHasi CUCTeMa.

BeigenurensHas cucteMa. [10KpoBbI Tena.

III. TEMATNYECKOE INTAHUPOBAHHWE YACOB
®AKYJIbTATUBHOI'O KYPCA «OCHOBBI COBPEMEHHOU

BN OJIOT'N»
10 kiacc
Ne Ha3Banue pa3jena Ko/mmuecTBO yacos
BBegenue 1
1 buonorusa kak Hayka. MeTo/bl 2
Hay4YHOI'0 TTIO3HaHHUS
2 KneTka Kak 6uooruueckasi cucrema 18
3 OpraHu3m Kak 6rosiorudeckast 11
cucTemMa
4 WTOroBbI KOHTPOJIb 2
NTOI'O 34
11 knacc
No Ha3BaHue pa3jena KosinuecTBO yacoB
1 HeknetouHble (hOpMbI XKM3HU 2
2 [IpoKapuoThI 2
3 fepHble OpraHU3MBl: 26
1. DBosOLMS OPraHOB pacTeHUH 11
2. OBOJIIOLIUSA CUCTEM OPIraHOB 15
JKUBOTHBIX
4 VTOroBbIi KOHTPOJIb 2
5 PesepBHOe Bpems 2
NTOIro 34




KaJ'lEH[[apHO — TeMdTH4YeCKoe IViaHUPOBdHHE

10 knacc
Ne | Hepens Tema dopwma 3aHATUA
BBegenue (1 yac)

1 1 3a/1a4uM 371eKTUBHOIO Kypca. Posb becepa
camoobpa3oBaHusi B TI03HABATe/IbHOM BBogHOe
[leATe/IbHOCTH. TeCTHpPOBaHHUe

Pa3pen 1. Buosiorusa kak Hayka. MeToabl HAy4YHOro mo3HaHus (2
yaca)

2 2 OO6mebroornueckre 3aKOHOMePHOCTH. | [IpakTUKyM
Ponb 6uonoruu B popMupoBaHUN 3amo/IHe e
HayyYHbIX I1pe/CTaB/JIeHUu 0 MUpe. CpABHHTE/BHBIX
YuyeHsble, KOTOpbIE BHEC/IU BKJIa/, B
pa3BUTHE 3HAHUU O KUBOM TIPHUPO/e Tabm

3 3 [IposiBneHrie CBOMCTB >KMBOT'0 Ha pa3Hbix | CocTaBieHUe
YPOBHsX opraHu3anyu. Cucrema >XUBOW | KJIaCTEPOB C
TIPUPO/IbI WCI10/Ib30BaHKEM

TeKCTa U PUCYHKOB
yueOHMKa
Pa3pen 2. Knerka kak 0uosiornueckas cucrema (18 yacos)
4 4 XUMUUeCKHUM COCTaB KIeTKU CocTaBiieHUue CXeM,
TaOJINLI

) 5 PetieHue 3a/jau 1o OMOXUMHUH KITeTKU [IpakTUKyM

6 6 Pemenue 3a7jau Ha oripefiesieHye [IpakTUKyM
MOJIEKY/ISIPHOM Macchl 6efka, [I/TMHbI U
MacChbl I'eHa, onpejie/ieHue
HYKJIEOTUJHOT'O COCTaBa U 4nciia
BOJIOPOJIHBIX CBsI3er

7 7 Pemenue 3apau. Cunres Bcex BuoB PHK | IIpakTUKym
Ha matpure [JHK u HaoGopoT
Haxoxgenue IHK o mosekysie PHK

8 8 Pacrio3HaBaHue U onvcaHue KieTouHbix | [IpakTrueckas
CTPYKTYP Ha 3JIeKTPOHHBIX paboTa
MHUKpPO(oTOrpapusix U pucyHKax

9 9 CtpyKTypHO-bYHKIMOHaIbHAas CocraBneHue

CPAaBHUTEJ/IbHBIX




OopraHu3alys KJ1eTOK IMPOKapuoT U

TabIMII.

9YKapHOT. ITpomesKyTOUHBIN
TeCT Ha HaXOoXJeHue
COOTBETCTBHUS
10 10 [TnacTrueckuii B 0OMeH B K/IeTKe Jlekuums
ITpomexyTOUHBIM
TeCT Ha HaXOXJeHue
COOTBETCTBUS
11 11 OHepreTuyeckuii 0OMeH B KJleTKe Jlekiyis
[TpoMe>XyTOUHBIU
TeCT Ha HaXOXJeHve
COOTBETCTBUS
12 12 Permenue 3a7jau Ha oripefiesieHue [IpakTUKyM
CyMMAapHOT0 3HepretTuuyeckoro 3¢ dekra
13 13 MartpuuHble npoLieccsl B KjIeTKe Jlekuus
14 14 Pelienuie 3a7jau Ha orpefesieHue [IpakTUKyM
aMHHOKHCJIOTHOTO CcOoCTaBa Oesika 1o
Tab/Mlle TeHeTUUeCKOro KoZa
15 15 Pewenue 3agau. Cunres Bcex BuoB PHK | IIpakTukym
Ha marpure JHK
16 16 Henenuve kietku. MUTo3 Jlekums
_ OnpepeneHue 1o
17 17 Met103 1 ero 3HaueHue [iJig [0JI0BOr'0 DUCYHKY.
pasMHOXXeHus. ['ameToreHes.
18 18 ®a3kbl Metio3a. KoHbrorauus u Onpepesierie
KDOCCHHTOBEp TepMI/IHPB Perienue
3a/laHUU Ha
yCTaHOBJ/IeHHE
T110C/1e/J0BaTe/IbHOCTH,
Ha HaxoXKJeHue
COOTBETCTBHUS
19 19 Pemenue 3a7jau Ha oripeiesieHye yucjia [IpakTUKyM
xXpoMocoM 1 Kosmuectsa JJHK Ha pa3HbIX
(hazax MUTO3a U Meio3a
20 20 Pemenue 3a7jau Ha oripejiesieHre 4uc/ia [IpakTUKyM
xpomocoM 1 konuyectsa JIHK Ha pa3sHbIx
(azax MuTO3a U Meiio3a
21 21 [Tpome>XKyTOUHBINM KOHTPOJIb [IpakTUKyM
Pa3pen 3. Opranu3m Kak 0uosiorndyeckas cucrema (11 gacos)
22 22 OO0111e 3aKOHOMEPHOCTH OHTOTeHe3a CocraBjieHue CxeM U




CpaBHUTEJIbHBIX

Ta0/IH1]
23 23 3aKOHOMEePHOCTH U3MEeHUUBOCTH. CocraB/yieHue cxeMm U
Knaccudukauus mytagui CPaBHUTEJIbHBIX
Ta0JINLI
24 24 Pertienue 3a7au: JUrHOpUIHOE [IpakTUKyM
CKpeluBaHue (M0JHOe U HeloIHOe
JIOMUHUPOBaHUE, IPYIIIbI KDOBM)
25 25 PerieHue 3a7au Ha CLieIlJIeHHOe [IpakTUKyM
Hac/iejoBaHue
26 26 PerieHue 3a7,a4 Ha rpyIIibl KpOBU [IpakTUKyM
27 27 PertieHre KOMOMHHUPOBAHHBIX [IpakTUKyM
reHeTUYeCKUX 3azau
28 28 PertieHre KOMOMHHUPOBAHHBIX [IpakTUKyM
reHeTUYeCKUX 3azau
29 29 Pemenue 3a7jau Ha aHa/iu3 poAoc/ioBHbIX | [IpakTUKyM
30 30 ®opMbl U3MeHUUBOCTH. ['eHoTHUIIMUecKas | CocTaB/ieHue
Y (heHOTUINMYeCKast U3MEHUUBOCTh CpPaBHUTE/IbHBIX
TabIMII.
[TpomeKyTOUHBIM
TeCT Ha HaXOoXJeHue
COOTBETCTBHUS
31 31 CeneKkusi paCTeHHH Y KUBOTHBIX. [IpakTUKyM
buotexHosorus u reHeTuyeckas
VH)XeHepus.
32 32 buoHuka. [IpakTUKyM
33 33 W TOroBbIi KOHTPOJIb [lIegaroruueckoe
Hab/ro1eHMe
34 34 | AHanu3 pe3yJ/ibTaToB AHanu3 pe3ybTaToB
TeCTUPOBaHUS

KanenpapHo — TeMaTHuecKoe njiaHUPOBaHUe

11 ki1acc




Ne Jara Tema dopMa 3aHATUA
1. HekneTtouHble (hOpMbI >KM3HU [TpakTUKyM
CocrasiieHue cxeM
2. Mepbl TpOPUIAKTUKA pPacripoCTpaHeHust [IpakTUKym
BUDPYCHBIX 3a00/1eBaHU. Pemienve KUM
3. [IpokapuoThI. CocraBneHue
CpaBHUTEJIbHbBIX
Ta0/IHLI
4. Mepbl TpOPUIAKTUKUA PacripoCTpaHeHust [IpakTUKyM
OakTepranbHBIX 3a00/IeBaHUM.
[TpakTuueckasi pabota: «PelieHue 3aau
110 TeMe OaKTepym»
S. Oco6eHHOCTH CTPOEHUSI U IBOJIFOLIUS [IpakTUKyM
pPacTUTEeTbHBIX TKaHeU CocraBnieHne cxem
6. Oco6eHHOCTH CTPOEHUS U IBOJIIOLIUS [IpakTUKyM
KOPHS CocraBieHue cxem
7. Ctpoenue  miobera.  BujousMeHeHUs [IpakTUKyM
nobera. CocraBjieHre cxeM
8. Crpoenue cTeb/1si OAHOAOIBHBIX U CocraBneHue
JABYZAOJbHBIX PaCTEHUM CpPaBHUTEJIbHBIX
Tab/IHI]
9. Ocob6eHHOCTH CTPOeHHs JTUCTa. Jlekums
BupnonsmeHnenus nmucTa. 371eMeHTaMU
5BPUCTHUUYECKOM
Oeceqpl
10. OBO/IOLYS TaMeTO(PUTHOTO U CocrasiieHue
CropO(UTHOTO MOKOJIeHHUH. CpaBHUTEJIbHbBIX
TabIHI]
11. Peluienne 3azau 1o teme «3BOJIIOLUSA IIpakTUKyM
raMmeTo(UTHOr0 U CIOPO(UTHOTO
TTOKOJIEHU»
12. OBOJIIOLMSA TeHepaTUBHbBIX OPraHoB. [TpakTUKy™m
13. OBOJ/IIOL[MS ~ TIOJIOBOTO  mpoLjecca y [IpakTUKy™M
pacTeHuH.
14. OBOJIIOLUSA KU3HEHHBIX [IUKJIOB. IIpakTUKyM
15. [TpoMe>XyTOUHBIM KOHTPOJIb [IpakTUKyM
16. OBOJTIOLIUS TIOKPOBOB OECTI03BOHOYHBIX U [IpakTuKym

ITO3BOHOYHEBIX >XMBOTHBIX




17.

OBOJIIOLMST OTIOPHO-AIBUTaTe/TbHOT'O
anrapaTa 6ecrio3BOHOUHBIX U
TTI03BOHOUHBIX )KMBOTHBIX

[IpakTUKym

18.

DBOJIIOLMS TTHLLEBAPUTETBHOU CUCTEMBbI

0eCII03BOHOYHBIX 1 IT03BOHOYHBIX
JKMBOTHBIX

IIpakTUKYyM

19.

3BOJ'II-OL[I/IH CHUCTEMBI OPIrdHOB AbIXdHUSA
0eCIT03BOHOYHLIX 1 TT03BOHOYHBIX
JKUBOTHBIX

[IpakTUKyM

20.

DBOJIIOLMSI KPOBEHOCHOU CUCTEMBI
6€eCr103BOHOYHBIX ¥ T03BOHOUHBIX
JKUBOTHBIX

[IpakTUKyM

21.

OBOJIOLYSI HEPBHOM CUCTEMBI
6€eCr103BOHOYHBIX ¥ [T03BOHOUHBIX
JKUBOTHBIX

[IpakTuKym

22.

OBOJIOLYSI OPTaHOB YYBCTB
0€eCITI03BOHOYHBIX W T03BOHOUHBIX
JKUBOTHBIX

[IpakTUKym

23.

OBOIOLYS Bbl/IE/IUTE/IbHOM CUCTEMBI
0eCITI03BOHOYHLIX 1 TT03BOHOYHBIX
JKUBOTHBIX

IIpakTUKYyM

24.

OBOJTIOLUS PENPOIYKTUBHON CHUCTEMBI
6eCri03BOHOUYHBIX U MTO3BOHOUHBIX
JKUBOTHBIX

[IpakTUKyM

25.

OO0t 0630p opraHy3Ma uesioBeKa.

[IpakTUKyM

26.

CucreMbl OpPraHoB U HUX 0COOEHHOCTH

CTpOeHUsI.

IIpakTUKYyM

27.

Cucremsnl OpPraHoB U HUX 0COOEHHOCTH

CTPOEHHUSI.

[IpakTUKyM

28.

CucTemMbl OpraHoOB U UX 0COOEHHOCTH

CTpPOEeHHUSI.

[IpakTuKyM

29.

[TpakTrueckast paboTa 1o Teme: «

YeoBek»

[IpakTuKym

30.

[TpakTrueckast paboTa 110 Teme: «

YeoBek»

[IpakTUKYyM

31.

WTOroBbIM KOHTPOJIb

ITegaroruueckoe
Habro1eHMe




32. AHanu3 pe3ybTaToB AHanu3 pe3ybTaToOB
TeCTUPOBaHUS

33. Pemmienvie KUM [TpakTuKym

34. Peiienne KUM [IpakTUKyM

TemMbI MHUHMU-TIPOEKTOB:

1. YUepTbl TIPUMUTHMBHOCTM M TPOTPECCUBHOCTH BETreTaTUBHBIX OPraHOB Y
pacTeHuH pa3HbIX OT/IEJIOB.

2. UepTbl NPUMUTUBHOCTA W NPOrPECCMBHOCTU T'€HEPAaTHMBHBIX OpPraHOB Yy
pacTeHUU pa3HbIX OTAEN0B.

3. BO3HUKHOBeHVe BUIOW3MEHEHWM BereTaTWUBHBIX OPraHOB Yy pacTeHUM B
TpoLiecce 3BOIOLUU.

4. bronoruyeckoe 3HauyeHWe pPa3HOCHIOPOBOCTHU. [lpenmylecTBa ceMsH
MOKPLITOCEMEHHBbIX.

5. CMmeHa sifiepHbIX (a3 B LIMKJ/IaX Pa3BUTHS paCTeHUI pa3HbIX OT/e/IOB.

6. OBOJIFOLUS JKU3HEHHBIX [IUKJIOB Y PACTEHUH.

7. CXoacTBa W pasiuMuMsi TaMeTO(UTOB CIOPOBBIX pAacTeHUM U UX
5BO/TFOLIMOHHOE 3HaUYeHue.

8. B3auMOCBSI3b 3BOJIIOL[MM KDOBEHOCHOU U BbIZIE/IUTE/ILHOU CUCTEM.

9. B3auMOCBSI3b 5BOJIFOL[MA KDOBEHOCHOU U IbIXaTeTbHOM CHUCTEM.
10. B3aWMoOCBsI3b CTpPOEHUS] KPOBEHOCHOM CHUCTEMbI JKMBOTHBIX U UX
MO BWKHOCTH.
11.  OcobeHHOCTH CTPOEHUsI CUCTeM OPraHOB XXKMBOTHBIX B CBSI3U C BBIXO/IOM Ha
CyLLy.
12.  Ocob6eHHOCTH CTPOEHUSI CUCTEM OPraHOB BOJHBIX KUBOTHBIX.
13. TIpucrnocobsieHusi >KMBOTHBIX pa3HBIX K/IAaCCOB K BO3AYILIHOMY 06pa3sy
JKU3HU.
14. B3auMOCBsSI3b CTPOEHUS TTHIIEBAPUTEILHON CHCTEMBI CO CITOCOO0M MUTaHUS
Y TiepeBapyBaHreM MU 11U Y )KUBOTHBIX.
15. B3auMoCBsI3b CTpOEHHs CUCTEM OpraHOB >KUBOTHBIX U TeMIlepaTypbl HX
Terna.
16. CpaBHeHue JaHIIeTHUKA C 0eCl03BOHOUHBIMM W  TI03BOHOYHBIMHU
JKUBOTHBIMH.
17.  CpaBHUTeNbHasi XapaKTePUCTHKa OCOOEHHOCTel CTpPOeHHsT HAaCeKOMbIX U
MJ/IEKOMTUTAIOLUX.

CnMcok peKoMeH/lyeMoi IuTepaTyphbl:

¢ «buonorus: CripaBouHoe TTOCoOHe [I/Is1 CTApIIeK/IaCCHUKOB 1 MOCTYTIAIOIUX B
By3bI» T.JI. Bormanosa, E.A. Conoznosa, 2008 rog;



® YuyeOHUK «buosorus» npoduabHbIM ypoBeHb. ABTOph: M.H. IToHOMapeBa,
O.A. KopnuJioBa, JI.B. CuMoHOBa

¢ «buonorusi: YuebHoe mocobue s moctymnaimux B By3bl» C.U. KosecHUKoB,
2003 rop;

¢ «buosorusi. [Tocobue-peneTUTop /s TOCTyHarOIUX B By3b» W.FO. IaBsios,
[.B. Baxnenko, /1.B. Mocksuues, 2005 roz;

* «buosnorus. CnpaBounble Matepuasbi» .M. Tpanitak, 1983 rox;

* «MonekynsipHast 6uosiorus u reHetuka B 10 kmacce» b.X.CoxkosoBckast,1970
rof

e «IloarotoBka K EI'D. Buonorus. TemaTuueckue TecCThl: 0a30BbIH,

TOBBILLIEHHBIN, BBICOKHK YpoBeHb. 10 — 11 kmaccel, 2011 1;

* «3afjauHUK TI0 oOImmer U MeAUIIMHCKOM reHetHke» H.B. XeneBun, A.M.
Jlo6anos, O.®. 10 Kosecosa, 1984 rog.

e Temarnueckoe ¥ TIOypOYHOe TUIAHMPOBaHWE IO OHO/OTHH K YyueOHUKY
N.H.ITonomapeBor,  O.A.KopuunoBou, JI.B.CumoHoBou  «buosorus»:
npoduabHbIA ypoBeHb:11 Kiacc» mop pefnakiueit VM.H.IToHomapeBodi — M.:
N3naTenbckuii 1ieHTp «BenTaHa - ['pad», 2011.

¢ Tunosele TecToBble 3asanusa / H.M.[lepkauéBa, A.I'. CoyioBbéB. — 5-e u3j,.,
crepeoturl. — M.: M3naTensCcTBO «3OK3ameH», 2008.

® buonorus: peasibHble BapuaHThl: EJWHBINM rOCyJapCTBEHHbIM 3K3aMeH / aBT.-
coct. E.A.Hukumosa, C.I1.I11atanosa. — M.: ACT: Actpens, 2007.

o EqvHbin roCyapCTBeHHbIN 5K3aMeH: buonorusi:

KoHTpoJ1.u3MepuT.MaTepHaibl: 2005-2006 / oz, obmur.pea. I'. C. KanmuHoBoii; M-
BO oOpa3oBanusi u Hayku Poc.®egepaiyu, Peznepan.caykba 1Mo HaA30py B
chepe obOpa3oBaHuss U Haykd, Pesepan.MH-T TieJ.u3MepeHuil. — M.:
ITpocseienue, 2006.

® EIUHBINM rOCyAapCTBEeHHbIN 5K3aMeH. Y yeOHO-TPeHUPOBOUHbIE MaTepuaibl /s
yuauuxcs. buosmorus. / ®UIIN — M.: Uutemnekt-Lentp, 2007-2008.

¢ )KypHan «buosorus B 1IKO/Ie».

¢ ["azeta «buosiorus».

JJIEKTPOHHBbIE peCcypChl

http://school-collection.edu.ru/collection



http://school-collection.edu.ru/collection

lazeta «buosorusi» U calt pAns yuurenedi «f ugy Ha ypokK Ouoorum»
http://bio.1september.ru

OTKphITHIY Kouiepk: buonorus http://college.ru/biology

B mnomomp yuutento Ouosnoruu: obpasoBarenbHbid cait MECOH HITIY
http://fns.nspu.ru/resurs/nat

BHeiukosibHas 3kosorus. [Iporpamma «IlIKobHasA 3Ko/I0ruueckass MHULAaTHBa»
http://www.eco.nw.ru

Bcs 6uosorusi: HayuHo-06pa3oBaTe/ibHBIN 1opTtan http://www.sbio.info

B momormk MouM yueHMKaM: calT yuumTtens Ouosnorum A.Il. Tlo3aHskoBa
http://www.biolog188.narod.ru

[NocygapcTBeHHbINM [JapBUHOBCKMIM My3el http://www.darwin.museum.ru

JKvBble  cyilecTBa:  3/IeKTPOHHasi  W/IFOCTPHPOBAHHAsi  SHIUKJ/IOME/IUSI
http://www.livt.net

3aouHasi ecTecTBeHHO-HayuHasi 1mkosia (KpacHosipck): yueOHbIe MaTepuasbl T0
Ouosioryuu 1Sl KOJBHUKOB http:// www.zensh.ru

3efeHbld  LUIHO3: MyTeBOAUTENb  TIO 9KOJIOTUYECKUM  pecypcam
http://zelenyshluz.narod.ru

300K1y0: MerasHIUK/IONeAUsI 0 XKMBOTHBIX http://www.zooclub.ru

3oonoruueckuii Mmy3eit B Cankt-ITetepOypre http:/www.zin.ru/museum

KoHLenuuyy coBpeMeHHOr0 eCcTeCTBO3HaHWs: buosiormueckasi KapTMHa MUpa:
9/IEKTPOHHBIN yueOHUK http://nrc.edu.ru/est

Jlaboparopuss ~ 6oranuku  CaHKT-IleTepOyprckoro ropojickoro  ABopiia
TBOPUYECTBA FOHBIX http://www.youngbotany.spb.ru

Jlaypeatbl HOOe/IeBCKOM TTpeMUu 110 (PU3HO0JIOTHUN U MeuliHe http://n-t.ru/nl/mf

MeuiHCKast SHIMK/I0NeJvsa. AHaTOMUYeCcKUd atac http:/med.claw.ru

Mup >KMBOTHBIX: 3/IeKTPOHHbIE BepCcHH KHUT http://animal.geoman.ru

MocKOBCKasi TOpO/ICKasi CTaHLMs FOHBIX HAaTYPa/lUCTOB http://www mgsun.ru

OmnopHo-/iBUTaTeNlbHasi ~ CUCTeMa  uYejioBeKa:  oOpa3oBaTe/ibHBbIA  CauT
http://www.skeletos.zharko.ru

[Taneontonornueckut my3serd PAH http://www.paleo.ru/museum

[TonynsipHasi sHLMKAONeAus «djiopa u dayHa» http://ecoclub.nsu.ru

[Tpobnemsl 3BorOLIMM http://www.macroevolution.narod.ru

[TpoekT Ecocom: Bcé 06 3Kooruu http://www.ecocommunity.ru


http://www.ecocommunity.ru/
http://www.macroevolution.narod.ru/
http://ecoclub.nsu.ru/
http://www.paleo.ru/museum
http://www.skeletos.zharko.ru/
http://animal.geoman.ru/
http://med.claw.ru/
http://n-t.ru/nl/mf
http://www.youngbotany.spb.ru/
http://nrc.edu.ru/est
http://www.zin.ru/museum
http://www.zooclub.ru/
http://zelenyshluz.narod.ru/
http://www.zensh.ru/
http://www.livt.net/
http://www.darwin.museum.ru/
http://www.biolog188.narod.ru/
http://www.sbio.info/
http://www.eco.nw.ru/
http://fns.nspu.ru/resurs/nat
http://college.ru/biology
http://bio.1september.ru/

[Tpoekt Herba: 6otanuueckuii cepBep MockoBckoro 11 yHUBepcuTeTa
http://www. herba.msu.ru IIpoekt Forest.ru: Bce 0 poCUHCKUX Jiecax



