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IosicHuTe/ILHASI 3aMKCcKA

PabGouast mporpamMma cocraBieHa Ha ocHoBe DenepanbHoro l'ocymapcTBeHHOro cranaapra, IIpumepHoil mporpaMmsl cpefHero (1oaHOro) oOumero odpa3oBaHUs
(npodunbHeIi ypoBeHb) U [Iporpammel cpennero (mojqHoro) obdmero odpazoBanus o Ouonoruu Ans 10 kiaccoB (mpoduiasHBI ypoBeHb) aBTopa B.b.3axaposa,
HOJIHOCTBIO OTpaXkaromiel coxepxkanue [IpumMepHOi mporpaMMBl, ¢ JOMOTHEHUSAMH, HE MPEBBIIAIONIMME TPEOOBAHHI K YPOBHIO ITOATOTOBKH O0YYaIOIIIXCH.

Ha usydenue 6uonoruu Ha mpouiabHOM ypoBHE oTBoauTCs 210 "acos, B Tom uucie B 10 kimacce -105 ywacos, B 11 knacce - 105 wacos. CoryiacHo AecTByIOMEMY
baszncHoMy ydeOHOMY TuTaHy, pabodas nmporpamma st 10 kmaccoB mpexycMmaTpuBaeT o0ydeHue Ononorun B 00beMe 3 4acoB B HEJIEIIO.

B paboueit mporpaMmMe HaILTH OTpaskeHUE TIeNN U 3a7a91 N3yYeHUs1 OMOIOTHH Ha CTYIIEH! CpeHETo (TMIOTHOTO) 001Iero 00pa3oBaHusl, U3JI0KESHHBIE B
MOSICHUTEINIbHOM 3anucke K [IpuMepHoi mporpamme o Ouosioruu (mpodUIbHBIN YPOBEHB):

0ceoeHue 3Hanuil 00 OCHOBHBIX OMOJIOTUYECKUX TEOPUSX, UACIX U TPUHIINIAX, SBJISIOIIUXCS COCTABHOW YacThIO COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTUHBI MHPA;
0 MeTofax OMONOTHYECKUX HayK (IIMTOJIOTHUH, TEHETHUKH, CEJCKIIUH, OMOTEXHOJIOTUH, DKOJIOTHH); CTPOSHUH, MHOTOOOpa3sHd W OCOOCHHOCTSIX OMocHcTeM (KIIETKa,
OpraHu3M, MOIMYJISIHSA, BHI, OMOTeorieHo03, Onocdepa); BHLAAIOUINXCS OMOIOTHYECKUX OTKPBITHIX U COBPEMEHHBIX MCCIeJOBaHUIX B OMOIOTUYECKOH HAyKe;

06/1a0€HUe YMEHUAMU XAPAKTEPU30BaTh COBPEMEHHbIE HayYHBIE OTKPBITHS B O0JIACTH OMOJOTHH; YCTaHABIWBAThH CBS3h MEXKIY Pa3BUTHEM OHMOJIOTHH U COIMAIHHO-
STUYECKUMH, JKOJIOTHYECKHMHU MPOOJIEeMaMH YEJIOBEYECTBA; CAMOCTOSTEIBHO IMPOBOAMTH OHOJIOTHMYECKHE HCCICAOBaHUS (HAONIOICHUE, U3MEPCHHUE, SKCICPHUMEHT,
MOJICJIMPOBAHNE) U TPAMOTHO OQOPMIIATH MOIYYCHHBIE PE3YNbTAThl, aHAIM3UPOBATh W HCIIOIB30BAaTh OMONOTHUYECKYI0 HH()OPMAIHIO; TTOIB30BaTHCS OHMOIIOTHYECKOM
TEPMUHOJIOTUEN U CUMBOJIUKOM;

pazeumue TO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYyaJbHBIX U TBOPYECKUX CIOCOOHOCTEH B Ipoliecce M3ydeHHs MPOoOJeM COBPEMEHHOW OMOJIOrMYecKON HayKH;
NPOBEJICHHS YKCIIEPUMEHTAIBHBIX HCCIIEJOBAHHM, PEIICHHSI OMOJIOTHIECKUX 33124, MOJICTUPOBaHUSI OMOJIOTHYECKUX OOBEKTOB H MTPOIIECCOB;

6éocnumanue yOSKICHHOCTH B BO3MOXKHOCTH TO3HAHHS 3aKOHOMEPHOCTEH JKUBOW MPUPOABI, HEOOXOAUMOCTH OEpEeKHOTO OTHOIIEHUS K Hel, COONIOCHUS STHUECKUX
HOPM IIPY IPOBEJCHUU OMOJIOTHYECKUX UCCIIEIOBAaHNT;

UCNOIb308aHUE NPUOOPEMEHHBIX 3HAHUI U YMEHUI 6 NOGCEOHEEHOI JHCU3HU JUTS OLIEHKU MOCIIEICTBUIA CBOCH AEATENFHOCTH 110 OTHOLICHUIO K OKPYJKaroIleH cpeje,
COOCTBEHHOMY 3/J0POBBIO; BBIPA0OOTKH HABBIKOB 3KOJIOTMYECKOH KYJIbTYphl; 000CHOBaHMS U COOMOACHUS Mep npoduiakTuku 3a0oneBannii 1 BUH-undexuunm.
[puainel 0T60pa OCHOBHOTO U JOMOJHHUTEIBHOTO COJEpXKaHUS B pabOdyr0 MPOrpaMMy CBSI3aHBI C MPEEMCTBEHHOCTHIO Iieliell 00pa30BaHUs Ha Pa3IMYHBIX

CTYIIEHSIX M YpPOBHSX OOYyYeHHMs], JIOTUKOHW BHYTPHU NPEAMETHBIX CBsS3€i, a TakXKe C BO3PACTHBIMH OCOOCHHOCTSAMM pa3BUTHA ydamuxcs. B ocHoBe orbopa
COJIepKaHHs Ha MPOPUILHOM YPOBHE TAKXKE JIGKHT 3HAHHE IEHTPHUYECKHU IIOJXOJl, B COOTBETCTBHH C KOTOPHIM Ydalluecs JOJDKHBI OCBOUTH 3HAHWS W YMEHHUS,
COCTABIISIIONINE JIOCTATOYHYI0 0a3y Ui MPOJNOJDKEHHsI 00pa3oBaHUS B By3e, 0OeCIeUHMBAIONIUE KYJIbTYPY IOBEJCHUS Ha MPHPOJE, NMPOBEJACHHS W O(OpPMIICHUS
OMOJIOrMYECKUX MCCICOBaHUM, 3HAYMMBIX Ans Oynymero Ouosiora. [mst ¢popMuUpOBaHHS COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI MHpa IMpPH W3yYCHHU
ouostoruu B rpade «IJIeMEHTHI colepKaHusD» pabodeld MporpaMMBbl BIJIEICHBI Cleayonue HHHOPMAMOHHbIE eIMHUIIBI (KOMIIOHEHTHI 3HAHUM): mepmunbl, haxmol,
npoyeccul i 00bEeKMbl, 3aKOHOMEPHOCTNU, 3AKOHbI.

PesynbpraTel 00yueHust npuBeneHsl B rpade «TpeGoBaHHs K YPOBHIO MOATOTOBKHU BBITYCKHHKOB» M TOJHOCTBIO COOTBETCTBYIOT CTaHAApTy. TpeboBanHus Ha
0a30BOM ypOBHE HampaBlieHbl Ha peajH3aluio ACATeNbHOCTHOIO, MPaKTUKO-OPUEHTUPOBAHHOTO W JIMYHOCTHO OPUEHTHPOBAHHOTO MOJIXOJOB: OBIAJICHUE
colepKaHWeM, 3HAYMMBIM JUIsl TPOJOJDKEeHHs oOpa3oBaHUs B cdepe OMOJOTHYECKON HAyK{; OCBOCHHE YYalUMHUCA HHTEIUIEKTYallbHOW M TpPaKTHYe CKOM
JIESATEBHOCTH; OBJIaJICHHE OMOJIOTHIECKUMHU METOJIaMU McciaenoBanms. J[Js peanu3anuy yKa3aHHBIX ITOJIX0JI0B, BKIIFOUEHHBIE B pa004ylo MporpaMmy TpeOOBaHUS K
YpoBHIO TOATOTOBKH CHOPMYITHUPOBAHBI B IESITENbHOCTHOM (opme. [Iproputeramu 1 yueGHOTO MpeaMeTa



«buosorus» Ha CTyNmeHH cpenHero (IoJHOro) oOIero oOpa3oBaHHs Ha MPOQPHUILHOM YPOBHE SIBISIOTCSA: CpaBHEHHE OOBEKTOB, aHAIM3, OILCHKA, PEILICHHE 3a1ad,
CaMOCTOSTEIbHBIA TOUCK WH(HOPMAITUH.

TPEGOBAHMUS K YPOBHIO IIOJAI'OTOBKHU BbBIITY CKHUKOB
B pezynbmame uzyuenus 6uonozuu Ha nPO PUIbLHOM YPOEHE YUEHUK QONHCEH:
3HATL/TIOHUMATDH

** OCHOGHble noN0JCeHusi OUONOTMYECKHX TEeOpHil (KJIeTOYHas TEOpHs; XPOMOCOMHAas TEOpUs HACIEACTBEHHOCTH); YYEHHH (0 MyTsIX M HalpaBlICHHIX
sBotonnu; H. Y. BaBunoBa o meHTpax MHOTO0OpAa3usl U MPOUCXOXKACHHUS KYJIbTYPHBIX PAaCTeHUH ); CymHOCTh 3akoHOB (I'. MeHnens; cuernenHoro HacnenoBanus T.
Moprana; roMoJIOTHYECKUX PSAOB B HACIEACTBEHHONH M3MEHYMBOCTH; 3apOJBIILIEBOIO CXOACTBA; OMOT€HETHUECKOI0); 3aKOHOMEPHOCTEH (M3MEHYMBOCTH; CLEIUIEHHOI'O
HacJIeJOBaHUs; HacleJ0BaHUs, CUEIJIEHHOrO C IOJIOM; B3aMMOJEWCTBHUA T€HOB M UX IMTOJIOIMYECKHX OCHOB); MpaBmi (IJoMUHHpoBaHuA [. Menpaens); rumores
(4MCTOTHI TaMeT,); cCmpoeHue OUONOSUHEeCKUX O0O0BLEeKMOos: KIIETKH (XHUMHYECKHH COCTaB U CTPOCHHE); '€HOB, XPOMOCOM, YXEHCKHX K MYKCKHX
ramMeT, KJIETOK MNPOKapHUOT U 3yKapHOT; BUPYCOB; OJHOKJIECTOYHBIX U1 MHOTOKJIETOUYHBIX OPIaHU3MOB);

* CYWYHOCMb OUONO02UUECKUX NPpOYecco6 U s6JeHutl. OOMEH BELIeCTB U MPEBpAIEHUs JHEPruu B KIETKe, (OTOCHHTE3, IUIACTUYECKUH U
SHEpreTuueckuii oOMeH, OpoKeHNe, XeMOCHUHTE3, MUTO3, MEH03, pa3BUTHE raMET y IBETKOBBIX PACTEHHUN M MO3BOHOYHEIX KHBOTHBIX, Pa3MHOXKEHUE,
OIUIOZIOTBOPEHHE Y IIBETKOBBIX PACTEHUM M MO3BOHOYHBIX XMBOTHBIX, MHAWBUAYaJIbHOE PAa3BUTHE OpraHm3Ma (OHTOreHE3), B3aUMOJICHCTBHE I'€HOB,
MOJIyYEHHE IeTePO3HUCa, MOJNUIUIONIOB, OTIAICHHBIX THOPUIOB,

* COBPEMEHHYIO  OUONO2UHECKYIO MEPMUHONO2UIO U CUMBOSIUKY,

ymemp

* 00BACHAMb: POIb OWOJIIOTHYECKUX TEOpHUW, WJIeH, MPUHIHIIOB, TUMOTE3 B (OPMUPOBAHWU COBPEMEHHON €CTECTBEHHOHAYYHON KapTHHBI MHUpA,
Hay4YHOI'O MHUPOBO33PEHUS; €AUHCTBO KUBOU M HEXHMBOH HNPUPOIBI, POACTBO XUBBIX OPraHU3MOB, UCIOIb3Ysl OMOJIOTUYECKUE TEOPHHU,- 3aKOHBI U
NpaBwia; OTPHULATEIBHOE BIWSHUE  AJIKOTOJIsl, HHUKOTHHA, HAPKOTHYECKUX BEIIECTB Ha pa3BUTHE 3apoJblllla YEIIOBEKA; BIMSHHUE MYyTarcHOB Ha
OpraHM3M 4YeJIOBeKa; HaCJIeJICTBEHHBIX 3a00JICBAHUI, TEHHBIX U XPOMOCOMHBIX MYTAallHH,

* ycmanasniueams — 83auMocesa3u CTPOSHUs U QyHKINHA MOJIEKYJ B KJIIETKE; CTPOSHUS U (YHKIINH OPraHOUAO0B KJISTKH; IUIACTHYECKOTO U
SHEPreTUIECKOro 0OMEHa; CBETOBBIX M TEMHOBBIX peaKkInii OTOCHHTE3A;
* pewiams 3a4a91 Pa3HOH CIIOKHOCTH MO OMOJIOTHH;
* cocmaenams cxemuvl CKpEeUIMBaHUsl, MyTEH mepeHoca BELIeCTB U SHEPIrUM B SKOCUCTEeMax (Lleny NUTaHUs, IIUIIEBbIE CETH);
* OonucvLIgamsb KIETKU PACTCHHUH U )KUBOTHBIX (IT0J MHUKPOCKOIIOM), oco0eli Brja mo MOp(OJIOTHIECKOMY KPUTEPHUIO, DKOCHUCTEMBI H
arposKOCHCTEMBbI CBOEH MECTHOCTH; TOTOBUTH M OIMHCHIBATH MHUKPOIIPETIAPATHI;
*cpasHugams OUOIOTHYECKHE OOBEKTHI (KJIETKH pPACTEHHH, )KUBOTHBIX, TPUOOB U OaKTEepui,

9KOCHUCTEMBI U arpo3KOCHUCTEMBI ), IPOIIECChI U sIBJICHUS (OOMEH BEIISCTB Y PACTCHUH U

)KUBOTHBIX; TNIACTUYCCKHUN U DHEPreTUISCKU 0O0MeH; (POTOCHHTE3 M XEMOCHHTE3; MHUTO3 U



Meii03; 6ecrooe U MoJIOBOE pa3MHOXKEHHUE; OTUIOJOTBOPEHUE Y IIBETKOBBIX PACTCHUM U
IMO3BOHOYHBIX )KUBOTHBIX; BHEIIIHEE U BHYTPESHHEE OIIOOTBOPEHUE; (POPMbI €CTECTBEHHOTO

0TOOpa; UCKYCCTBEHHBIN U €CTECTBEHHBIN OTOOP; CIIOcOObI BUI000pa30BaHUs; MAKPO-U MUKPO-

SBOITIONHIO; ITyTH U HAIIPaBJICHUS YBOJIIOIINHN) U JeJIaTh BEIBOJBI HA OCHOBE CPaBHEHUS;

* aHaAU3UPOBAMb U  OYEeHU8amsv Pa3JINdHbIE TUINOTE3bl CYIIHOCTH JXHW3HH, NPOUCXOXKICHHUS XHU3HH W YEI0BEKa, YEIOBEYECKHX pac,
riao0abHbIE aHTPOIIOTEHHBIE U3MEHEHUs B Ouocdepe, 3TUIeCKre acCeKThl COBPEMEHHBIX UCCIEIOBaHUM B OMOJIOrHYECKON HAyKe;

* oCcyuecmenams  CaAMOCMOSIMENbHbIN  NOUCK OUONOSUYECKOU UHGpOpmMayuy B Pa3IUYHBIX UCTOYHUKAX (YUEOHBIX TEKCTaX, COPAaBOYHHUKAX,
HAayYHO-TIOMYJIIPHBIX U3JaHUIX, KOMIIBIOTEPHBIX 0a3ax, pecypcax MHTepHeTa) U NpUMEHSTh €€ B COOCTBEHHBIX UCCIICIOBAHUSX

HMCII0JIb30BATH IPHOOPEeTEHHbIC 3HAHUS U YMEHHS B IPAKTHYCCKOMN JeSITeJIbHOCTH U ITOBCEAHEBHOM KU3HM JUIS:

* TPaMOTHOTO 0(OPMIICHUS PE3YyIbTaTOB OMOJIOrHYECKUX UCCIEIOBAHUIT;

* 000OCHOBaHMSI M COOJIIOJICHUS MPaBHWJI MOBEICHUS B OKpY’KAIOWIeH cpene, Mep NMPO(IIAKTHKH PaclpocTpaHEHUs BUPYCHBIX (B ToM uucie BIY-
WH(OEKIUN) U ApYyTHUX 3a00JIeBaHUN, CTPECCOB, BPSAHBIX MPUBBIYEK (KypEeHHE, alIKOTOJTU3M, HAPKOMAaHHUS );

¢ OKa3aHus HepBOﬁ IMOMOIIHU IIPH MPOCTYAHBIX U APYTUX 336OH6B3HHHX, OTPaBJICHUU IMUIICBBIMU ITPOAYKTaAMU,
*OIIEHKHU dTUYECKHX ACIIEKTOB HEKOTOPBIX HCCIEAOBAHNM B 001aCTH OMOTEXHOIOTHH (KIIOHHPOBAHHE, NCKYCCTBEHHOE OIIOOTBOPEHHE).

Psin TpeGoBanmit peanusyetcs 3a cueT (GopMHpPOBaHUs 00Jiee KOHKPETHBIX YMEHUH.

Tpe60BaHI/Ie K YPOBHIO IIOATOTOBKH - 00BSACHATDH PoOJb OHMOJIOTHYECKHX TEOPMii, TUIOTE3 B (_I_)ODMI/IDOBaHI/IH HAVYHOI'0 MHDPOBO33PCHHUHA - HOCHUT

00001aroNINi XapakTep ¥ BKIIOYAET B ceOsI CIIEAYIOIINE YMEHHS:

*  BBIJICJISATH OOBEKT OMOIOTUIECKOTO UCCIIEIOBAHMUS M HAYKH, H3Y4YalOlINe TaHHBIH 00BEKT;
*  ONpEeneNniTh TEMBI Kypca, KOTOphIe HOCAT MUPOBO33PEHUYECKHUI XapaKTep;
*  OTJIMYaTh HAYYHBIC METOJIbI, HCIIOJb3yeMbIe B OMOJIOTHY;
*  OMNpeneNiaTh MeCTO OMOJIOTHU B CHUCTEME €CTECTBEHHBIX HaYK.
*  JIOKa3bIBaTh, YTO OPTaHU3M - €UHOE IENIOE;
OOBACHATH 3HAUCHHE TS PA3BUTHS OMOJIOTHYECKHUX HAYK BBIACIICHUS YPOBHEHW OpraHu3alinu
JKUBOU MTPUPOJIBI;
*  00OCHOBBIBaTh EAMHCTBO OPraHUYECKOTO MHUPA;
*  BBIABHUTaTh THIIOTE3Bl U OCYLIECTBIATH UX IIPOBEPKY;
*  OTIMYaTh TEOPHUIO OT THIIOTE3BI.
TpeGoBaHne K ypOBHIO TOJTOTOBKH - QOBACHATH POJb OHOJOTHYECKUX TeopWii, Waei, NMPUHIUNOB, Trunore3 B (GOPMHPOBAHUM COBPEMEHHOIl

€CTeCTBEHHO-HAYYHOI KapTHHBLI MUPA - HOCUT WHTE-TPATUBHBIN XapaKTep W BKIIOYAET B ce0sl CIeIyIOINe YMEHHS:

*  ONpPEeneNaTh NIPHUHAIEKHOCTh OMOJIOTHYECKOTO 00BEKTa K YPOBHIO OPTaHU3AIUH KUBOTO;

*  MPUBOJIUTH MPUMEPHI MPOABICHIS HEPAPXHUECKOTO MPUHIIAIIA OPTaHU3AINH KUBOU MTPHPOIBI;
*  00BSCHATH HEOOXOAWMOCTD BBIICJICHHS TPUHIIUIIOB OPTraHU3AINH KUBOW MTPUPOIBL;

*  yKa3bIBaTh KPUTEPHH BBIIEICHUS PA3NIUYHBIX YPOBHEH OpraHU3aIiy KUBOW MPUPOIBL;



*  OTIMYaTh OMOJIOTHYECKHE CHCTEMBI OT O0BEKTOB HEXHBOU TIPUPOIBL.
IIpencraBneHHas B paboueil mporpamMme mociea0BaTeI-HOCTh TPEOOBAHHH K KaXKIOMY YPOKY COOTBETCTBYET YCIOKHEHHUIO TPOBEPSIEMBIX BUAOB JAESTEIHHOCTH.

st mpuoOpeTeHrs MPaKTUYeCKUX HABBLIKOB W TIOBBIIICHUS YPOBHS 3HAHWN B pa00OYyl0 MPOrpamMMy BKIIIOYCHBI JIAOOPATOPHBIC M IPAKTHYECKUE PabOTHI,
npeaycMoTpeHnbie [IpumepHoit porpamMmoii. [Ipu BBIOJIHEHUH JTabOPaTOPHOW pabOThl U3YYAlOTCS KHUBBIE OMOIOTHYECKHe O0BEKThI, MUKPOIIPENAPAaThl, repOapuy,
KOJUISKIIUY U T.JI. BBIONIHEHUE TpakTHYECKON PabOThI HANpaBJICHO Ha GopMupoBaHUe 00IIEeyuYeOHBIX YMEHUH, a TAKXKE YMEHHUH Y4eOHO-ITI03HABATEILHOMN JACATEIbHOCTH.
Hywmepanmst aTux paboT npeacrapieHa B cleayloen Taduuiie.

COJAEPKXAHUE KYPCA
(105 uacos, 3 uaca 6 Hedenr)

PA3JIET 1

IIpoucxoxaeHue U HaYAJbHbIE 3TAlIbI PA3BUTHS sKM3HU HAa 3eMue.
(19 yacos)

I'naBa 1. BBegenue B 0uoJiornio. MHoroodpasue :xkuoro Mupa. OCHOBHbIe CBOIiCTBa ;KMBOM MaTepuH. (5 vaca)

buonorus kak Hayka; mpeaMeT U METObl u3ydeHus B Ouosnoruu. Oomas Ononorus — ydeOHast JUCIIUTUIMHA 00 OCHOBHBIX 3aKOHOMEPHOCTSX BOSHUKHOBEHUS,
pa3BUTHS U MOAAEpKaHUA XU3HU Ha 3emie. O0mas 6MoIorus Kak OJJUH M3 UCTOYHUKOB (POPMUPOBAHUS JUATEKTUKO-MAaTEPUATUCTHUECKOTO MUPOBO33PEHHUSL.
OO0meOnoIornYecKne 3aKOHOMEPHOCTH — OCHOBa PallMOHAIBHOTO MPUPOJONOIH30BAHUS, COXPAHEHUS OKpY’Kaloled cpeabl, HWHTEHCU(HUKAIUU
CEJIbCKOX 031 CTBEHHOTO TPOU3BOJICTBA U COXPAHEHUS 3/I0POBBS YEIOBEKA.

CBs13b OMONOTHYECKUX TUCHUIUINH C IPYTUMU HayKamH (XuMue, Gpusukoii, reorpadueii, actpoHoMuel, uctopueit u ap.). Pons Ouonoruu B popmMupoBaHUN
HAy4YHBIX TPEJCTABIEHUI O MUpE.

Kuzup kak ¢dopma CymecTBOBaHUS MaTEpPHU; OMPEACIICHUE TOHSATHS <OKU3HBY». JKW3HB M KMBOE BEMIECTBO; KOCHOE, OMOKOCHOE W OMOT€HHOE BEIIECTBO
Oouocdepbl. YPOBHHM OpraHU3alUM KHBOW MaTepUU W MPUHIUIBI WX BBIACICHUS; MOJEKYISPHBINA, CYOKJIETOUYHBIN, KIETOYHBINA, TKAHEBBIH M OpPTaHHBIH,
OpraHU3MEHHBIN, MOMYJISIIIMOHHO-BUA0BOM, OMOIIEHOTUYECKUN U OHOC(epHbIN YPOBHU OpraHU3AIMH KUBOTO.

EAMHCTBO XMMHMUYECKOTO COCTaBa >KMBOW MAaTepUU; OCHOBHBIE TPYIIBI XUMHUYECKHX JJEMEHTOB W MOJEKYN, O0pa3ylollue >KMBOE BEUIECTBO OHOCHEpHI.
Krnerounoe ctpoenne opraau3mMoB, Hacensomux 3eminro. OOMeH BemecTB (METabOoIU3M) U CaMOPETYJISAIHS B OMOJIOTHYECKUX CUCTEMAaX; MOHITHE O TOMEOCTa3e
Kak 00 00s3aTeNbHOM YCJIOBUHU CYIIECTBOBAHHS >KMBBIX cucTeM. CaMOBOCHPOU3BEACHHE;, HACIEICTBEHHOCTh M M3MEHYMBOCTh KAaK OCHOBA CYIIIECTBOBAHUS
JKUBOW MaTepuHu, WX TPOSBICHHS Ha Pa3IUYHBIX YPOBHSAX OpraHu3anuu >XuBoro. Poct m pasButue. Pazapaxumocts; Gopmbl m30MpaTeabHON peakiuu
OpraHN3MOB Ha BHEIIIHKE BO3JCHCTBUs (0€3yCIOBHBIE U YCIOBHBIC PEIICKCHI; TAKCUCHI, TPOTTU3MBI U HACTUH). PUTMHUYHOCTD MPOIECCOB KU3HEIEATEILHOCTH;
OMoJioTUYecKHe PUTMBlI M MX aJalTHBHOE 3HaueHHe. J[MCKpPeTHOCTh KMBOTO BEIIeCTBA M B3aMMOOTHOIICHHE YacTH M IeJoro B OuocHucTeMax.
DHEPro3aBUCUMOCTb JKUBBIX OPTAHU3MOB; (HOPMBI MOTPEOICHUS YHEPTUN.

[{apcTBa >XMBOW NPUPOJBI;, €CTECTBEHHAs] KJIacCHU(pUKAIUs >KUBBIX OpraHu3MoB. BumoBoe pasHooOpa3ue KPYMHBIX CHCTEMAaTHUYECKUX TPYHI U OCHOBHBIE
MPUHIUITE OPTaHU3alNH )KUBOTHBIX, PACTCHHH, TPUOOB 1 MUKPOOPTaHU3MOB.



Hemoncrparusi. CXeMbl, OTpaXKaroIIUue CTPYKTYPY LAPCTB KUBOW MPHPOJIBI, MHOTOOOpPa3ue KHUBBIX OpraHU3MOB. CXeMbl M TaOJUIbI, XapaKTEpH3YIOIINe
CTPOEHHE U pacIpocTpaHeHue B Onocdepe pacTeHUU, )KMBOTHBIX, TPHOOB M1 MUKPOOPTaHU3MOB.

m J[emoHcTpanus. CxeMbl, OTpa)arolllie MHOTOYPOBHEBYIO OPTaHU3AIUIO )KUBOTO (OPTaHU3MEHHbBIN 1 OMOLICHOTUYECKUN YPOBHHU).

m OcHoBHBIC TOHATHUS. bruosorus. XXu3zub. OCHOBHBIC OTIMYHS )KUBBIX OPTAaHU3MOB OT 00BEKTOB HE)KUBOU MPUPOBL. YPOBHU OPTaHU3AINH KUBOKI
marepun. OOBEKTHI U METO/IbI U3Y4YeHHsI B OMosoruu. MHOTOOOpa3ue *UBOr0 MUPA; APCTBA )KUBOM MPUPO/IBI, €CTECTBEHHAs CHCTEMa KilacCU(UKAINH
KHUBBIX OPraHU3MOB.
Heopranudeckrue U OpraHUYecKre MOJICKYJIbI M BEIISCTBA; KJIETKa, TKaHb, OPraH, CUCTEMbI OopraHoB. [IoHSITHE O ENOCTHOM opraHu3Me. Bun u momyssius
(oOmue npeacrasienus). buoreornenos. buocdepa.

m YmeHusi. OObSCHATH OCHOBHBIE CBOWCTBA KMBBIX OPraHU3MOB, B TOM YHCJIE ATAITBI META00IM3Ma, CAMOPETYJISAIHIO; TOHATHE TOMEOCTa3a U Jpyrue
0COOEHHOCTH KMBBIX CUCTEM Pa3IMYHOIO UEPAPXUUECKOTO YPOBHS KaK pe3yIbTaT 3BOIIOLMHU KUBOM MaTepuu. XapakTe pu30BaTh CTPYKTYpPy
LIapCTB KMBOM NMPUPO/IbI, 0OBSICHATH NPUHLIUIIBI KJIACCU(PUKAIIUU )KUBBIX OPTaHU3MOB.

m MexnpeaMmerHeie cBsidu. boranuka. OCHOBHBIE TPYNIBl PACTEHHI; MPUHLMUIIBI OPraHU3ALUU PACTHTENbHBIX OPTaHU3MOB, TPHOOB U
MUKPOOPTaHU3MOB.

3o00sorus. OCHOBHBIE TPYIIBI )KUBOTHBIX; OTINUYHS KUBOTHBIX U PACTUTEIBHBIX OPTraHU3MOB.

Heopranmueckas xumusa. Kucmopon, BoAopoa, yriepond, a3oT, cepa, ¢hochop u apyrue saeMeHTH nepuoaudeckoit cucremsl JI. Y. MenpaeneeBa, ux

OCHOBHBIE CBOWCTBA.
O p TaHHUYCCKAasd XUMHUAg. O CHOBHBEIC Fp y ITI1 BI OpFaHHqCCKHX COCHHHGHHﬁ; 6I/IOHOFI/I‘ICCKI/IG HOJ'II/IMCpI)I — 6CJ'IKI/I, )KI/IpI)I H HYKJ'IGI/IHOBBIC KHCIIOTHI,

yIJI€BOABL.

I'naBa 2. Bo3uukHoBenus :xku3uu Ha 3emJe (/4 uacos)

[TpennocelIKM BO3HMKHOBEHHUs >KM3HM Ha 3eMile: KOCMHUYECKHE M IUIAaHETapHbIE IPEANOCBUIKM; XMMHUYECKHE IPEANOCHUIKA JBOJIOLUNA MaTEpUu B
HaIpaBJIeHUM BO3HMKHOBEHUS OpPraHMYECKUX MOJIEKYJ: MepBUYHAas arMocdepa M SBONIONUS XUMHUYECKHX 3JIEMEHTOB, HEOPraHMYECKHUX M OPraHUYEeCKHUX
MOJIEKYJI Ha paHHUX 3Tanax pa3BUTHS 3eMIIH.

Mudonornueckue npeacrapieHus. [lepble HayuHbIE MOMBITKH OOBSICHEHHUS CYIIHOCTH U Ipoliecca BO3HUKHOBeHUS >ku3HHU. OnbiTel @. Penu, B3rmsasl B.
I'apsest, axcniepumentsl JI. [lactepa. Teopun BeuHOCTH )KNU3HU. MaTepuanucTUUecKue MpeACTaBICHUS O BOSBHUKHOBEHNH JKU3HU Ha 3eMIIE.

CoBpeMeHHbIE TPEJCTaBICHUs O BOSHUKHOBEHHMH Xu3HM;, Teopus A. W. Omapuna, ombitel C. Mumnepa. Teopun MNpoucXOokIeHHUS TPOTOOHONOINMEPOB.
CBoiicTBa KOalepBaTOB: pPEaKIMM OOMEHa BEIIECTB, CaMOBOCIPOM3BEICHHE. DBOIIONHS MPOTOOMOHTOB: (HOPMHUPOBAHHME BHYTPEHHEH CpE/bl, MOSBICHHE
KaTaJu3aTOPOB OPTaHMYECKOW MPUPOABI, BO3HUKHOBEHHE T€HETHUYECKOTo Koja. 3HaueHue pador C. dokca m k. bepnanma. ['mmore3sl BO3ZHHMKHOBEHHS
TeHeTHYeCKOoro koja. HauanpHbie STanbl OMOIOTHYECKON IBOOINN: BOSHUKHOBEHHE (DOTOCHHTE3a, dYKapHOT, TIOJIOBOTO MPOIecca 1 MHOTOKJIETOYHOCTH.

m Jlemoncrpanus. Cxema sxkcriepumenTos JI. [Tactepa.

m /lemoHcTparus. CxemMbl BOSHUKHOBEHUS OJHOKJIETOUHBIX 3YKApHUOT, MHOTOKJIETOYHBIX OPraHU3MOB, Pa3BUTHUSI IaPCTB PACTEHUH U JKUBOTHBIX,
MpEeICTaBICHHBIX B YUeOHUKE.

m OcHoBHbIe IOHATHS. Teopus akagemuka A. M. OnapuHa o mpouCX0KICHUH KU3HHA Ha 3emie. XuMuueckas »BoJionus. HeOuomorndeckuii cuHTE3
opraHuyeckux coequHeHui. KoanepBarupie Kanau U ux sBomtonus. [IporoounonTel. buonornueckas MmemOpana. Bo3HHKHOBEHNE T€HETHUUECKOTO



kona. besbsaepHsie (MpokapuoTHYECKne) KiIeTku. KiieTku, nMeronue orpaHi4eHHoe 000JI09Ko# sapo. KiteTka — snemMeHTapHas CTPYKTYpHO-
GbyHKIHOHATbHAS €AMHHIIA BCETO XKUBOTO.
YMmenus. OOBSACHITh ¢ MaTePUATUCTUICCKUX TMO3UIMI MPOIECC BOSHUKHOBEHUS XU3HHM Ha 3eMJie KaK €CTECTBEHHOE COOBITHE B IIETH HBOJIIOIMOHHBIX
npeoOpa3oBaHU MaTEPUH B IEJIOM.
m MexnpenmerHbie cBsi3u. Heopranuueckas xumusa. [lepuoanueckas cucrema snemenToB JI. 1. Menneneesa. CBoiictBa pactBopoB. Teopus
JNEKTPOTUTHUECKON TUCCOIUAIIH.
Opranuueckas xumusa. [losydeHue u XMuMHUECKUE CBOMCTBA MIPEAEIbHBIX YIIIEBOIOPOIOB.
®usuka. MoHusupyrouee U3jaydeHue; MNOHATHE O JO3€ U3IYYEHHUS U OMOJIOrMYECKON 3aluTe.
Actponomus. Opranu3anus miIaHeTHBIX cucTeM. ColHEeUHas cucTema, ee cTpykTypa. Mecro ranets! 3emitst B CoimHeuHOM cucteme.14

PA3AEJI 2
YuyeHue o KJIETKe (29 vaca)

Il'nasa 3. Xumuueckasi opranu3anus ;kuBoro Bemecrna (/0 uacos)

[TpenmeT u 3a1a4M LUTOJIOTUU. DIEMEHTHBINA COCTaB )KMBOT'0O BellecTBa buocdepsl. PacnpocTpaHeHHOCTD 3JIEMEHTOB, UX BKJIa] B 00pa3oBaHuE )KUBOW MaTepUU
1 00BEKTOB HEXKUBOW MPHUPOABI. MaKpO3JIeMEHThI, MUKPOAJIEMEHTBI; X BKJIAJ B 00pa30BaHNE HEOPTAHUYECKUX U OPTaHMYECKUX MOJIEKYJI )KHUBOTO BEIIECTBA.
Heoprannueckue MoJeKyJbl )KUBOTO BEIIECTBA: BOJIA; XMMUUECKHE CBOMCTBA U OMOJIOTHYECcKas poJib: PACTBOPUTENb THAPOGMIBHBIX MOJIEKYI, Cpela
POTEKaHUsI OMOXMMHYECKUX MPEBPAILIEHNUH; pOIb BOABI B KOMIIAPTMEHTAIN3ALUN U MEXKMOJIEKYIIPHBIX B3aUMOJIEUCTBUSX, Terioperyasuuu u ap. Comu
HEOPraHUYECKUX KHUCIIOT, UX BKJaJa B 00ecreueHe MpoLeccoB JKU3HEACATEIbHOCTH U MOAepKaHue ToMeocTas3a. Pojib KaTHOHOB M aHMOHOB B 00€CIIeYeHUH
IPOLIECCOB KU3HEAEATENLHOCTH. OCMOC M OCMOTHUYECKOE JaBJIEHUE; OCMOTHYECKOE MOCTYIUICHHE MOJIEKYJI B KIIETKY. byepHble cucteMbl KJIETKH U OpraHu3mMa.
Opranuueckue MoJieKyJbl. bruojgoruueckue nonmumepsl — OEIKH; CTPYKTypHas OpraHu3anus (IepBUYHas, BApUAHThl BTOPUYHOM, TPETUYHAS U YETBEPTHUHAs
CTPYKTYpHasi OpraHu3alus MoOJIEKyJl Oellka M XMMHYECKUEe CBs3M, uX oOpasyromue). CBoiicTBa O€NKoB: BOJOPACTBOPUMOCTh, TEPMOJIAOMIBHOCTD,
MOBEPXHOCTHBIM 3aps] W Jp.; AeHarypanus (oOpatumas M HeoOpaTuMas), peHaTypauus; OMOJOTMYECKHH CMBICT U IMpakTHYecKoe 3HaueHue. DyHKIUU
0enkoBbIX MoJieKyn. buonornueckue karanuzatopsl — O€NKH, Kilaccu(UKaIus, UX CBOWCTBA, POJb OENKOB B 0OECIEUEHUHU MPOLECCOB KU3HEAEATEIbHOCTH.
VYrneBoabl B KU3HM PACTEHUMH, KUBOTHBIX, TPUOOB U MHUKPOOpPraHu3MoB. CTpYKTYpHO-(YHKIMOHAIbHBIE OCOOCHHOCTH OpPraHU3allMd MOHO-M JHCaXapHJIOB.
Ctpoenue u Ouonoruyeckas pojib OHOMOIMMEPOB — MoJucaxapuoB. JKupbl — OCHOBHOM CTPYKTYPHBIM KOMIIOHEHT KJIETOYHBIX MeMOpaH U HCTOYHHK
sHepruu. OcoOEHHOCTH CTPOCHMS JKUPOB U JIUIOHJIOB, JEXKalMe B OCHOBE UX (YHKIMOHAJIBHON aKTHMBHOCTH Ha YPOBHE KJIETKH U IEJIOCTHOTO OpraHu3Ma.
JHK — Monekynsl HacleICTBEHHOCTH; HWCTOpUS HW3Y4YEHHUsA. YPOBHU CTPYKTYPHOM OpraHHW3alMu; CTPYKTypa IMOJWHYKJIECOTHAHBIX IENed, IpaBUIIO
KOMILJIEMEHTAP-HOCTH {Npaguio I{apeaqbqbal), nBoiHas crnupanb (YorcoH u Kpuk); 6monornueckas pons JIHK. I'eHeTnueckuii koa, cBOWCTBa Koja.
Penynnuxanusa JJHK, nepenaua nacinenctsenHoi nHbopManuu U3 nokoyieHus B mokosnenue. [lepenaya HacinencTBeHHON HHPOpMALIMK U3 Spa B IIUTOIIIA3MY;
tpanckpunuus. PHK, ctpykrypa u ¢pynkuuu. Undopmannonnsie, TpaHCIOPTHBIE, pubocoMaibHble U peryistopabie PHK. «Manbie» MOJeKysibl 1 UX poib B
0OMEHHBIX TNpolieccax. ButamMuHbI: CTpoeHue, ICTOYHUKH MOCTYIUIEHUS, QYHKIIUU B OPraHU3ME.

Ornpezenenre HYKJICOTUIHBIX IOCIEI0BATEIbHOCTEN (CEKBEHMPOBAHUE) I'€HOMOB pAacTEHUN M JKUBOTHBIX. ['eHOM uenoBeka. ['eHeTnueckas HHXKEHEpUS,
F€HOIMAarHOCTUKA U TeHOTepanus 3a00JIeBaHUN YeIOBeKa U JKUBOTHBIX.

m JlemoHcTpauus. IlpyHIMNManbHBIE CXEMBI YCTPOMCTBA CBETOBOI'O U 3JIEKTPOHHOTO MHUKpoOckoma. CXeMbl, WUIIOCTPUPYIOIIME METOAbl IpenapaTUuBHON
OMOXMMUU U UMMYHOJIOTHH.



m Jlemoncrpanusi. O6beMHbBIE MOAETH CTPYKTYPHOI OpraHn3alnny OHOJIOTHYECKUX OJIMMEPOB: OEIKOB U HYKJIEMHOBBIX KUCIIOT; X CPAaBHEHHUE C
MOJIENISIMU UCKYCCTBEHHBIX ITOJIMMEPOB (MOJMBUHUIXIOPUI U 1IP.).

m JlaGoparopHble 1 paKTHYECKUE PA0OTHI

DepMeHTaTUBHOE pacUIeIUIeHHE MEPOKCHIa BOAOPOIa B TKAHIX OpraHU3Ma.
Ornpenenenne Kpaxmaia B paCTUTEIIbHBIX TKAHIX.

I'naBa 4. MeTa60J1M3M — OCHOBA CYIIIECTBOBAHMS )KMBBIX OPraHU3MOB
(6 uacos)

OOMeH BemIeCTB M NpPEBpaICHUE YHEPrUu B KIETKE — OCHOBA BCEX IPOSBIICHUN €€ >KHU3HEeIesITeIbHOCTH. KaTanmuTuueckuil XapakTep peakiui
oOMeHa BemiecTB. KoMnapTmeHTanu3amus nporeccoB MeTadojiM3Ma U JoKajlu3auus cnenuduyeckux (pepMeHTOB B MeMOpaHax OIpeaeiIeHHbIX
KJIETOYHBIX CTPYKTYp. ABTOTpO(]HBIE B TeTepoTpodHbIE OpraHu3Mbl. llmacThudeckuii M ’HepreTHUecKkuii oOMeH. Peanmm3anusi HaciieICTBEHHOM
nHpopmaruu. buonornueckuil cuHTE3 OCJIKOB U Opy2ux OpcaHu4yecKux MoaeKyl B KieTKe. TpaHCKpUNIMsA; €€ CYLUHOCTb U MEXaHU3M.
ITpoueccunr uPHK,; 6uonocuueckuii cmuvici u 3Hayenue. TpaHCHSIUS, CYIIHOCTh U MEXaHU3M. DHEPreTUYEeCKHUil OOMEH; CTpPYKTypa U
¢byskiun AT®. Dransl sHepreTuyeckoro oomeHna. [loagroToBuTeNbHbBIN 3Tall, POk JIU30COM; HEMOJIHOE (OecKUCI0poHOe) paciierieHue. [TloaHoe
KHCJIOPOJHOE OKHCJICHHE; JOKaInU3alus MPOLECCOB B MUTOXOHIApHUX. COIpsKEHUE PaCIISIUICHUs TIIOKO3bl B KJIIETKE C paclaJoM U CHUHTE30M
AT®. dorocunTe3; cBeTOBas (pa3a M1 OCOOEHHOCTH OpraHU3alMM THUIJIAKOMJIOB I'paH, dHEpreTUdecKas LIeHHOCTh. TemHoBas (da3za (orocuHTe3sa;
MPOIECChl TEMHOBOM (pa3bl; MCTIOIBb30BAaHUE SHEPIUH. XeMocuHTe3. [IpMHIUIIBI HEPBHOW M SHAOKPHUHHOW PETYJISIUU MPOIIECCOB IMPEBPAIICHUS
BEIIECTB U DHEPTUU B KIIETKE.

m JlemoncTpanms. CxeMsl IyTeil MeTaboan3Ma B KJIeTKe. DHEepreTHUecKuii OOMEH Ha MpUMEpPE paclienyieHus TIFoKo3bl. [lnactuueckuit ooOMeH:
ouocunHTe3 O6enka u porocuHTe3 (MoAenu-anIIHKaIKK). CXeMbl, OTpaXkarolllue MPUHIIUIBI PETYIISIUA MeTa0oInu3Ma Ha YPOBHE IIEIOCTHOTO
Ooprasusma.

I'maBa 5. CrpoeHue u PYHKIHH KJIETOK. (/3 yacos)

Meroabl U3yueHHUs KIETKU: CBETOBAas U 3JEKTPOHHAs MUKPOCKOMHMS; OMOXMMUYECKHE U UMMYHOJIOTHYECKHE MeTo/bl. JIBa THIa KJIETOYHOW OpraHu3aluu:
MIPOKAPUOTHYECKHE U DYKAPHUOTHYECKUE KIETKHU.

HapctBo IIpokapuotsl ([poOsHkM); cucTemMaTHKa W OTIENbHbIE NPEJACTaBUTENM: I[MaHOOAKTepuH, OakTepuu M MHUKOmIa3Mbl. dopma M pazMepsl
MPOKAPHUOTHYECKUX KJIETOK. CTpOCHUE MUTOIIa3Mbl OaKTEPHATBHOM KJIETKH; JIOKaTu3aus (GEepMEHTHBIX CHCTEM M OpTraHu3aius MeTaboau3Ma y mpoKapHuoT.
I'enernyeckuil anmapaTt 6akTepHii; 0OCOOEHHOCTH peai3aluy HacleAcTBeHHONW nHpopMmau. OcoO0eHHOCTH KU3HEACSITEIbHOCTH OaKTepHii: aBTOTpO(dHBIE U
reTepoTpodHbie OakTepHuu; a3poOHbIe U aHAYPOOHBIE MUKpoopraHu3Mbl. CriopooOpa3zoBaHre U €ro OmoJiornyeckoe 3HaueHue. Pa3MHOXeHUe, no1060t
npoyecc y bakmepuil,; pexomburnayuu. MecTto 1 poJib IPOKApHUOT B OMOIIEHO3aX.

[luToruiazma SyKapUOTHYECKOW KJICTKH. MeMOpaHHBIA NPUHIMI OpPTaHW3alluh  KJIETOK; CTPOCHHE OHMOJOTHYEecKO MeMOpaHsbl,
MopdoJIoruyecKkue U (PyHKIHOHAJIBHBIE OCOOCHHOCTH MEMOpaH pa3IMYHBIX KJIETOYHBIX CTPYKTYp. OpraHesuibl UTOMIIA3Mbl, UX CTPYKTypa U
¢dbyskuuu. HapyxnHas uuToruia3MaTtude-ckas MemOpaHa, »JHJAOIUIa3MaThdeckass ceThb, anmnapar [oapaXu, JIHM30COMBI, MEXaHU3M
BHYTPUKIICTOYHOTO IHUIICBAPCHUS. MI/ITOXOHI[pI/II/I — JHCPICTHUUYCCKUC CTAHIUHN-KIICTKH, MCXaHU3MBbI KJIICTOYHOI'O IObIXaHUWA. PI/I6OCOMI:I n ux
ydacTtue B mpoleccax TpaHcasnuu. Knerounsiit neHtp. OpraHouabl ABMXKEHUS: KTYTUKH U pecHUYKHU. Llutockener. CnenuanbHble OpraHOUIbI



LUTOILIa3Mbl: COKpATUTENIbHBIE BaKyoJn U Ap. B3aumonefictBue opraHouioB B 0OecIiedeHnH IporeccoB MeTadbonmu3ma. OCOOEHHOCTH CTPOCHUS
PACTUTENIBHBIX KJIETOK; BaKyOJIM U ILIaCTUbl. BBl IITacTH; X CTPYKTypa U QyHKIIMOHAIBHBIE ocoOeHHOCTH. Kierounas crenka. OcCOO€HHOCTH
CTPOEHHSI KIETOK rpruOoB. BKITFOUeHMsI, 3HAUCHUE U POJIb B METa00IM3ME KIIETOK.

KierouHoe sapo — LEHTp YHpaBICHUS >XU3HEACITEIbHOCTHIO KIETKH. CTpPYKTypbl KJIETOYHOrO sjapa: siaepHas o00J04YKa, XpPOMaTHH
(retepoxpoMaTHH W JYXpOMAaTHH), sApbIIKO. Kapuoriasma; XHUMHUYECKHH COCTaB M 3HAYCHHUE JUISL OKU3HEICSTEIBHOCTH  sJIpa.
HduddepenunanbHas akTUBHOCTh I'€HOB; 3yXpoMaTUH. XpoMocoMbl. CTPYKTypa XpOMOCOM B pa3jIMYHbIE MEPUOAbl KU3HEHHOTO IUKJIA KIJIETKU;
KapuoOTHI, NOHSATHE O TOMOJIOTHYHBIX XpOMOcoMax. JAUIIIONIHBIN U TaIsIONIHBIA HAOOPHI XPOMOCOM.

Knerounnie Texaoorun. CTBOJIOBEIC KIICTKU U NCPCIICKTHUBLI UX ITPUMCHCHUS B OHMOJIOTHH U MCAUIIHUHC. KJIOHI/IpOBaHI/IC paCTCHI/Iﬁ " ) KUBOTHBIX.

Krerounast Teopusi cTpoeHusi opranu3MoB. McTopus pa3BuTUs KieTouHO# Teopuu; padoTsl M. Illneiinena, T. IlIsanna, P. bpoyna, P. BupxoBa u
Jpyrux y4yeHbIX. OCHOBHBIE IIOJIOKEHHUSI KJIETOYHOW TEOPHH; COBPEMEHHOE COCTOSIHUE KJIETOYHOW TEOPUU CTPOCHHUSI OPraHW3MOB. 3HA4YC€HHUE
KJICTOYHOU TCOPHUH JJIsl pa3BUTHS OHOJIOTHH.

Bupycbl — BHYTPUKIIETOUHBIE Mapa3vWThl HAa TI€HETUYECKOM YpoOBHE. OTKpBITUE BHPYCOB, MEXaHU3M B3aUMOJEHCTBUS BUpyCa U KIETKH,
MH(PEKIMOHHBIN TIpoliecc. BepTUKanbHBIA M TOPU3OHTAIBHBIM THI Nepedadd BUPYCOB. 3abosieBaHUS >KMBOTHBIX W PACTEHUI, BBI3BIBAEMBIC
BUpycaMu. BupycHsie 3a0oyieBaHMs, BCTpeUdaroluecs y yenoseka; rpunm, renatut, CIIN/. bakrtepuodaru.

m JlemoHcTparusi. CxeMbl CTPOSHHS KIIETOK Pa3INYHBIX MPOKAPUOT.

JemoHcTpanusa. Moaenu kietku. CxeMbl CTPOEHUsI OPraHOUIOB PACTUTEIBHON U )KUBOTHOM KJIETOK. MUKpoInpenapaTsl KJIETOK PaCTEHU,
>)KUBOTHBIX U OJHOKJIETOYHBIX T'PUOOB.

m JlemoHcTpaimsi. buorpadum ydeHbIX, BHECIIMX BKJIAJl B Pa3BUTHE KJIETOUYHON TEOPUM.

m /leMoHcTpanusa. Moaenu pa3andHbIX BUPYCHBIX YacTUIll. CXxeMbl B3aMMOAEUCTBUSI BUpYyCa U KJIETKU IIPU TOPU3OHTAILHOM M BEPTUKAJIBLHOM THIIE
nepenauyu nH@ekuun. Cxembl, OTpa’karolre MPOoLEeCcC pa3BUTHsI BUPYCHBIX 3a00JIEeBaHUN.

m JlaGopaTopHble U MpakTUUYECKUE PAOOTHI
HN3yueHue cTpoeHusl paCTUTEIBHON M )KUBOTHOM KJIETOK I1OJ MUKPOCKOIIOM.

Hab6aronenne 3a IBM>KEHUEM ITUTOIIA3MbI B PACTUTEIILHBIX KJIIETKAX.

m OcHoBHbIE TIOHATUS. OpraHndyecKkrue U HEOpPTaHNUECKHUE BEIIECTBA, 00pa3yolre CTPYKTYypHbIE KOMITIOHEHTHI KJIETOK. [IpokaproThl: OakTepuu u
CHHE3€eJICHBIC BOJIOPOCIH (IIMaHOOAKTEepUH). DyKapruOTHUYECKas KJIeTKa, MHOT0O0pa3re dyKapuoT; KIETKH OJHOKJIETOYHBIX 1 MHOTOKIETOYHBIX
oprann3mMoB. OCOOEHHOCTH PACTUTEIIPHOM U )KUBOTHOM KJIETOK. SIIpO M UTOIIIIa3Ma — TJIaBHBIE COCTABHBIE YacTH KJIETKU. OpraHOUAbl IIUTOTIIIA3MBI.
Brxrouenusi. XpoMocombl, UX cTpoeHue. JJUTIonIHbIN U Tamiou b Habopel xpomocoM. KapuoTun. JKu3HeHHbBIN UK KIeTKH. MUTOTUYECKUIN [TUKIT;
MHTO3. bronoruueckuit cmpicii MuTO3a. buonornueckoe 3HadyeHue MuTo3a. [1010KEHNS KIETOUHON TEOPUN CTPOCHUSI OPTaHU3MOB.

m YnMmeHus. OObSCHATh PUCYHKHU U CXEMBbI, IPeCTaBJIeHHbIE B yueOHNKe. CaMOCTOSITENIbHO COCTABIISITh CXEMBI MPOLIECCOB, TPOTEKAIOIIMNX B KIIETKE, U
JOKAJIN30BaTh OTAEIbHBIEC UX ATANbI B PA3JIMYHBIX KJIETOYHBIX CTPYKTypax. WiurocTpupoBaTh OTBET NPOCTEUIIUMHU CXEMaMU M PUCYHKAMU
KJIETOYHBIX CTPYKTYp. PaboTaTh ¢ MUKPOCKOIIOM M M3TOTOBIISATH MPOCTEUIINE MTPEeTapaThl JUIsi MUKPOCKOIIMUECKOTO UCCIIEA0BAHNUS.

m MexnpeaMeTHbIE CBA3H. Heopranunueckasa xumua. Xumuueckue cBsi3zu. CTpoeHue BeniecTBa. OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIE
peakiuu.



Opranuueckass xumMus. [I[pUHOUTB OPTaHU3AMUA OPTAHUYECKUX COCAMHECHHH. YTICBObI, )KUPHI, OCTKH, HYKJICHHOBBIC KUCIOTHI.
®uszuka. CBoiCcTBA )XUJIKOCTEH, TEMI0BbIE ABJICHUS. 3aKOHBI TEPMOJUHAMUKH.

PA3/EJ 3
PasMmHoxenue u Pa3sBUTHE OPIraHU3MOB (17 uacos)

I'nasa 6. PazMHoKeHHe OPranu3MoB. (8 uacos)

q)OpMBI OecIoa0ro Pa3MHOXKCHUA: MUTOTHYCCKOE OCIICHUEC KIETOK OJHOKJICTOYHBIX; cnopoo6pasoBaHI/Ie, ITOYKOBAaHHEC Y OJHOKJIIETOYHBIX W MHOI'OKJICTOYHBIX
OpraHu3MoOB; BCICTATHBHOC PA3MHOXCHHC. buonornueckuii cMuICI U 3BOJIOOHMOHHOC 3HAYCHHC Oecrojioro Pa3MHOXCHUA.

Knerku B MHOrOKIIeTOUHOM opranusme. [lorsarue o nuddepeHIpOoBKe KIETOK MHOTOKJIETOYHOrO opranu3Ma. JKU3HeHHBIH HUKI KJIETOK. TkaHu
OpraHu3Ma C pa3HOUl CKOPOCTBIO KJIIETOYHOTO OOHOBIIEHHS: OOHOBJISIIOIIMECS, pACTylIMe U cTaOuibHbIe. Pa3MHOXKeHHEe KIIeTOK. MUTOTHYECKU
UK. WHTep(da3za — 1mepruoa NOJATOTOBKH KIJIETKH K JelieHuro, penyminkanus JIHK; muto3s, da3sl MUTOTHYECKOTO JIENCHUS W MPeoOpa3oBaHUS
XpOMOCOM B HUX. Mexanusm obpazosanus eepemena OejleHUs U PACXOAHCOEHUs O00YepHUX Xpomocom 6 anagaze. buomornyeckuii cMbICa
MHUTO3a. buonorndeckoe 3HadeHHE MHUTO3a (0OecIojioe pa3MHOXKEHHE, POCT, BOCIOJHEHHE KJIETOYHBIX IOTEePh B (PU3HOIOTHYECKUX H
MaTOJIOTUYECKUX ycloBUsX). [loHsaTue o perenepanuu. Hapyuwienus uHmeHCcuHOCMU KIEMOUYHO20 PA3ZMHOJCEHUS U 3a6o0je6aHus yenoseka U
HCUBOMHBIX', mpoghuyeckue A36vl, 00OpOKAUECMEEHHbIE U 310KAYECTNBEHHble ONYXOLU U OP.

[TonoBoe pasmMHOMXkEHHME pacTeHUll 1 )KUBOTHBIX. [1oyi0Bast cucreMa, opraHsl MOJIOBOIO pa3MHOXKEHUs MiekonuTaroumux. ['amerorenes. Ilepuoasl oOpazoBanus
MIOJIOBBIX KJIETOK: pa3MHOKeHHe U poct. [lepron co3peBanus (Meio3); nmpodasa | u mporiecchbl, B Hell MPOUCXOIALINE: KOHBIOTAIs, KPOCCUHTOBEp. MeXaHu3Mm,
IreHEeTUYeCKHe MOCIEACTBHUS U OMOJIOrMUeCKUi CMBICT KpOCCHHTOBepa. bruonornyeckoe 3HaueHne n 6uonorndeckuit cmuica menosza. Ilepuon hopmupoBanus
HOJIOBBIX KJIETOK; CYLIHOCTh M OCOOCHHOCTH TeueHusi. OCOOEHHOCTH cliepMaToreHe3a u oBoreHe3a. OceMeHeHne U OIUIOA0TBOPEHHE. MOHO- U MONuCHepMus;
O6uonornyeckoe 3HaueHue. HapyxHoe U BHyTpeHHee ormojoTBopeHue. IlapreHorenes. Pa3BuTue MONOBBIX KIETOK Y BBICIIMX PAacTeHUH; JBOMHOE
OIJIOJJOTBOPEHHE. DBOJIIOLIMOHHOE 3HAaYEHUE TI0JI0BOTO Pa3MHOKEHUSI.

m JlemoncTpanus. CriocoObI BEr€TaTUBHOTO PA3MHOKECHHUS TUIOJOBBIX JICPEBHEB U OBOIIHBIX KyIbTyp. CXeMBbl H PUCYHKH, TTOKA3bIBAOIINE TTOYKOBAHUE
JIPOKIKEBBIX TPUOOB W KHIIIEYHOIOJIOCTHBIX.
JemoHcTpanus. Mukporpenaparsl siliekineTok. Cxema CTPOCHHsI CIIEPMAaTO30MA0B PA3IUYHBIX JKUBOTHBIX. CXEMBl W PHUCYHKH, MPEICTABISIONINE
pa3HOOOpa3ue MOTOMCTBA Y OJJHOH Maphl POTUTEICH.
m JlemoHcTpanus. MuTOTHUYECKOE AEJNCHUE KJICTKH B KOPEIIKE JIyKa MOJI MUKPOCKOIIOM M Ha cxeme. [ MCToNorndyeckre mpenaparsbl pa3dIudHbIX TKaHEn
MJIEKOMMUTAROIIUX. CXEMBl CTPOCHHUS PACTUTEIBHBIX M XHUBOTHBIX KJICTOK pPa3JIMYHBIX TKaHEeH B mporiecce JeincHus. CXeMbl ITyTel pereHeparfu
OPraHOB U TKaHEH y >KUBOTHBIX PA3HBIX CUCTEMAaTUYECKUX TPYII.
m OcHoBHBIE MOHATHS. MHOTOOOpasue GopM U pacpOCTPAaHEHHOCTh OECIIONIOT0 pa3MHOXKeHUS. bronorndyeckoe 3HaUeHHE OECTIONOT0 pa3MHOKEHUSI.
[TonoBoe pasMHOXKEHHE U ero buonorndeckoe 3HaueHne. Opraubl MOJI0BOIM CUCTEMBI; MPUHIIUIIBI UX CTPOSHUS U TUTHEHA. [ 'ameToreHes; Meio3 u ero
O6uonornyeckoe 3HaueHne. OceMeHeHne U OIUI0I0TBOPEHHE.
m YMmenus. OOBSCHSTH MpoLiecc Meiio3a U Apyrue 3Tarbl 00pa30BaHUsl MOJOBBIX KJIETOK, HCIOJb3Ys CXEMbl U PUCYHKH U3 y4deOHHKA.
XapakTepu3oBaTh CYIIHOCTb OECIOJIOr0 U MOJIOBOTO Pa3MHOKEHUS.

| MG)KHpe,Z[MeTHBIe cB3u. He o prasnmuycckKkasa XUMHA. 3aH_[I/ITa npupoabl OT BO3IL€I>'ICTBPISI OTXO0O0B XUMHNUYCCKUX IMMPOU3BOACTB.



®usuka. DIeKTpoMarHuTHoe noje. MoHu3upytoee U3nydyeHue, MOHATHE O 103€ U3TY4YEHUs] U OMOOTHYECKOH 3alInTe.

PA3/IEJI 4

I'naBa 7. UnauBuayaabHoe pa3BUTHE OPraHU3MOB (OHTOreHe3) (9 uacos)

Tunsl SHIEKIETOK; MOJSPHOCT, pacHpeesieHHe KeNTKAa U TeHEeTHYeCKUX AeTepMuHaHT. OOO0JI0UKH siila; aKTUBALIMs OIJIOJOTBOPEHHBIX SHUIEKIETOK K
pa3Butnio. OCHOBHBIE 3aKOHOMEPHOCTH IpoOJieHus; 00pa30BaHUE OJHOCIOWHOrO 3apojbllia — OaacTyibl. ['acTpynsanus; 3aKOHOMEPHOCTH 00pa3oBaHUs
JIBYCJIOMHOTO 3apOJibllia — TacTPyibl. 3apoAbIIIeBbIC JIUCTKA U UX AaibHelmas nuddepenuupoBka. IlepBudnsiii opranorenes (HeMpysus) U JanbHEUas
I depeHupoBKa TKaHel, opraHoB M cucTeM. Perynsanus sMOpHOHANIBHOIO PAa3BUTHUS; JAE€TepMHUHALMSA U 3MOpHOHaiIbHAs MHJAyKUusA. Posib HepBHOU U
OH/JIOKPUHHOW CcHUCTEM B OOECHEYEHUH SMOPHOHAJIBHOIO Pa3BUTHS OPraHU3MOB. YIIPaBJIEHHE DPA3MHOXKEHUEM pAaCTEHHMl W JKUBOTHBIX. VcKyccTBeHHOE
OCeMEHeHHe, oceMeHeHue iN Vitro, nepecanka 3apoapinieil. KiloHnpoBaH#e pacTeHUil U )KMBOTHBIX; EPCIICKTHBbI CO3JJaHUS TKAaHEH M OPraHOB YEJIOBEKa.

3aKOHOMEPHOCTH TMOCTAMOPUOHATLHOTO Mepuoja pa3BuTHs. HempsMoe pa3BuTHe; MONHBIA U HEMOJHBINH MeTamopdo3. buonorudeckuii cMbIci pa3BUTHUS C
metamoppo3oM. Craguyu TOCTIMOPUOHATIBHOTO pPa3BUTHA (JIMYMHKA, KYKOJKa, MMaro). lIpsMoe pa3BHTHE: JO-PENpPONYKTUBHBIM, PEMPONYKTHBHBIA |
MOCTPENPOAYKTHUBHBIN nepuopl. CTapeHue U CMEpTh; OMOIOTUS TPOJOIKUTEILHOCTH KU3HU.
buonoruueckoe 3HaueHHE JIBOMHOTO OIUIOJOTBOPEHUS. OMOpPUOHAIIbBHOE pAa3BUTUE; [EJIEHHE 3UIOThl, OO0pa3oBaHME TKAaHEW M OPraHoOB 3apOJIbIIIA.
[ToctamOpuonanbHoe passutue. [Ipopacranue cemsiH, auddepeHIMpoBKa OpraHOB U TKaHeW, (OpMHUpOBAHUE MOOETOBON M KOpPHEBOHM cucteM. Perynsanms
pa3BUTHUS pACTEHUN; GPUTOTOPMOHBI.

CxoactBo 3apoablieil 1 3MOpHOHalbHAs TuBepreHuus npusHakoB (3akoH K. bapa). buorenernueckuit 3akon (9. I'ekkens n K. Mronnep). Pabots
akagemuka A. H. CeBeproBa, mnocBsilIeHHbIE SMOPHOHAIBHOM U3MEHUNBOCTH (M3MEHUYMBOCTh BCEX CTAJIUN OHTOT€HE3a; KOHCEPBATUBHOCTh PAaHHUX CTaIUi
SMOPUOHANIBHOTO Pa3BUTHUS; BOSHUKHOBEHNE U3MEHEHHUH KaK MTpeoOpa3oBaHue CTaJAuN pa3BUTHUS U MOJHOE BBINAJCHUE MPEIKOBBIX IPU3HAKOB).

m JlemoHcTpanus. CpaBHUTENBHBIN aHAIU3 3apO/IbIIIeH TO3BOHOYHBIX Ha Pa3HBIX 3Talax SMOPHOHAIBHOTO pa3BUTHs. Mojenn SMOPHOHOB JaHIIETHUKA,
JATYIIEK WU APYTUX KUBOTHBIX. TaOauIbl, HIUTFOCTPUPYIOLINE OECION0e U MOJI0BOE Pa3MHOKEHHE.

m JlemoHcTpanus. Tabnuipl, WIDTFOCTPUPYIOLIKE Mpoliece MeTaMop(do3a y YWICHHCTOHOTHX M MIO3BOHOYHBIX (KECTKOKPBIIBIE M YSIIyHUaTOKPBLIBIE,
ampuoun).

| I[CMOHCTpaI_II/IH. CxeMbl 3M6pI/IOHEU'ILHOFO )51 HOCT3M6pI/IOHaJ'IBHOF0 Pa3BUTHA BbICHIUX paCTCHHﬁ.
| I[CMOHCTpaI_II/IH. Ta6mz1ua, oTpazkaromas CXOoACTBO 3apom>1mel71 MMO3BOHOYHBIX KUBOTHBIX. CXEeMBI' Hp606p330BaHI/I}I OpraHoOB " TKaHEH B (I)I/IJ'IOTGHG3C.

m /lemoncrpanus. ®otorpaduu, oTpaxkaronre NociaeacTBUs BO3AecTBUN (PaKTOPOB Cpebl HA pa3BUTHE OpraHU3MOB. CXeMbl U CTaTUCTUUYECKHE
TaOJINLIbI, TEMOHCTPUPYIOUINE TOCIEACTBUS YINOTPEOJIEHUsT aJKOroJisi, HAPKOTUKOB U Tabaka Ha XapaKTep pa3BUTHS MPU3HAKOB U CBONCTB y
MIOTOMCTBA.
OcHOBHBIE TOHATHS. JTanbl MOPUOHAIBHOTO Pa3BUTHUSA  PaCTEHUI U JKUBOTHBIX. [leproasl  moCcTAIMOpHUOHANBHOTO pa3BuUTUA. buomornueckas
IPOJOKUTEIBHOCTh XKU3HHU. BiusHUE BpeaHBIX BO3ACHCTBUN KypeHHs, YNOTpeOJIeHHs HApKOTHUKOB, aJKOTOJIs, 3arpsA3HEHUs] OKpYyXkarolled cpeabl Ha
pa3BUTHE OPraHU3Ma U IMPOJOJKATEIBHOCTD KU3HU

Ponb dakTopoB okpykatoiieil cpebl B SMOPHOHAIBLHOM U IMOCTAIMOPUOHATIFHOM Pa3BUTUU opranu3zMa. Kputuueckue rnepuo/ibl pa3Butus. BiansHue n3mMeHeHHi
roMeocTa3a OpraHM3Ma MaTepu U IUI0Ja B pe3yjbTaTe BO3ACHCTBHS TOKCHYHBIX BeEIIECTB (Ta0ayHOTO JAbIMAa, aJKOTOJsl, HAPKOTUKOB M T. J.) Ha XOJI
AMOPHOHAIBHOTO U MOCTAIMOPHUOHAIBHOTO IEPHOIOB PA3BUTHS (BPOKICHHBIE YPOICTBA).



[TonsiTue o pereHepanuu; BHYTPUKIETOYHAs, KJIETOUYHAs, TKaHEBas M OpraHHas pereHepanus. JBOJIOLUS CIOCOOHOCTH K pereHepanuy y MO3BOHOYHBIX
JKWBOTHBIX.
B YMenusa. OObACHATH POLIECC PA3BUTHSI KHUBBIX OPraHM3MOB KaK pe3ybTaT MOCTEIEHHOH peanu3auu HaclaeAcTBeHHON nHdopMmaruu. Paznnuats n
0XapaKTepU30BbIBATh PAa3IUYHbIE IEPUObl OHTOTEHE3a U YKa3bIBaTh (PaKTOPbI, HEOIATONPUATHO BIUSIONINE HA KAXKAbIH U3 ATAlIOB PAa3BUTHUA.

| Memnpe;[MeTHHe ceBu. Heo pranum4decKasa XuUMUA. 3aH_II/ITa npupoabl OT BO3I[€fICTBHSI OTXO0JO0B XUMHUUYCCKUX ITPOU3BOACTB.
dusuka. :‘)HGKTpOMaFHI/ITHOC II0JIC. I/IOHI/ISI/IPYI-O e€ U3JIYUYCHHUEC, IIOHATHE O 103€ U3JIYYCHHA U OHOJIOrHYEeCKON 3alIuTC.

PA3JIEJI 4
OCHOBBI FeHeTHKM M cejieKIuu (31 uacos)
I'maBa 8. OCHOBHBIE€ NOHATUS T'€eHETUKM. (2 uaca)

Hpe,I[CTaBJ'IeHI/IH APCBHUX O POACTBC MU XaApPaKTCPC IICpCAadd IPU3HAKOB H3 IIOKOJICHHA B IIOKOJICHHC. BSFJ'IHIIBI CPCAHCBCKOBBIX YUYCHBIX Ha HNPOLECCHI
HacCJICAOBaHUA MPU3HAKOB. I/ICTOpI/ISI Pa3sBUTHUA T'CHCTUKMH. OCHOBHBIC NMOHATHS I'CHETUKHU. HpI/I3HaKI/I n CBOﬁCTBa; I'CHBI, aJlZICJIbHBIC I'CHBI. I'omo3urorHeie u
TSTCPO3UTOTHBIC OPIraHHU3MBI. I'enotun u (l)eHOTI/IH Opranmnima, l"eHO(bOHI[.

m /lemoHcTpauus. buorpadun BuAHEHIINX T'€HETUKOB.

I'maBa 9. 3aKkoHOMepPHOCTH HACJICOBAHUSA MPU3HAKOB (16 uacos)

MounekynspHass CTpyKTypa resa. I'eHbl CTpYKTypHBIE U peryiaaropHbie. [1oaBMKHBIE T€HETUYECKUE DIIEMEHTHI. Perynsauus 3KCIpeccud T'€HOB Ha ypOBHE
TpaHckpuniuu, npoueccunra u-PHK u tpancnauuun. XpomocoMHas (siepHasi) 1 HEXpOMOCOMHas (LUMTOIIIa3MaTUYeCcKasi) HacaeACTBEHHOCThb. CBsI3b MEXy
T€HaMU U IIPU3HAKAMU.

3aKOHOMEPHOCTH HACJEI0BaHUs NPU3HAKOB, BbIsABIEHHbIe [. Mennenem. ['mOpuaonorndyeckuii MeToA H3y4EeHHUs HACIEACTBEHHOCTH. MoHoruOpuaHoe
ckpeuuBanue. [lepBrlii 3akoH MeHaens — 3aKOH JOMUHUpOBaHUA. Bropol 3akoH MeHaens — 3akoH paciuemieHus. [1oiHoe U HemoJIHOe JOMUHUPOBAHHUE.
3aKOH YMCTOTBI TaMET U €ro ILUTOJIOTNYecKoe 0OOCHOBaHHE. MHOXKECTBEHHBIE ajlleNy. AHalnu3upymlee ckpemuBanue. JurundpugHoe U nonuruopuaHoe
CKpeIlMBaHUE; TPETUH 3aKOH MeH el — 3aKOH He3aBUCUMOI0 KOMOMHUPOBAHMS.

XpoMocoMHasl TeOpHs HacleAcTBeHHocTu. I'pynmbl cremneHus reHos. CLeENIeHHOE HacieloBaHHMe NMpu3HakoB. 3akoH T. Moprana. IlonHoe u HemonHoe
CLEILICHUE TEHOB; PACCTOSIHUE MEXKAY I€HAaMHU, PACIIOJI0KEHHBIMU B OJTHOM XPOMOCOME; TEHETUYECKHUE KAPThl XPOMOCOM.

['eneTndeckoe omnpeneneHue Ioja; FOMOTaMETHBIM M TeTeporaMeTHbI MoJ. ['eHeTndeckas CTpPyKTypa IOJOBBIX XpoMocoM. HacnenoBaHue npHU3HAKoB,
CLEIUICHHBIX C I1OJIOM.

['enotun Kak 1enocTHas cucreMma. BzaumoaeiicTBie aienbHbIX (JOMUHUPOBAHUE, HEMOJIHOE JOMUHUPOBAHNE, KOJIOMUHUPOBAHUE U CBEPXJIOMUHUPOBAHNUE) U
HeaJJIeJIbHbIX (KOMIUIEMEHTAPHOCTD, SIIMCTAa3 U MOJUMEPHsI) T€HOB B ONpe/ieJIeHuU Tpu3HakoB. [1nefioTponus. DKCIpecCUBHOCTh U MMEHETPAHTHOCTD I'eHAa.

MeTtonabl U3y4eHHs HACIEICTBEHHOCTH YEIOBEKAa: I'eHEaNOTHYeCKHM, OJIM3HEIOBBIA, IUTONCHETUYECKUH U Jp. ['eHeTHueckue KapThl XPOMOCOM YeJIOBEKa.
CpaBHUTENBbHBI aHAIU3 XPOMOCOM YEJIOBEKa M UYeJOBEKOOOpa3HbIX 00€3bsH. XapaKTep HAacleJOBaHUS MPU3HAKOB Y ueioBeka. ['eHHble 1 XPOMOCOMHBIE
aHOMaJIMM 4YeJOBEKa W BBI3bIBa€Mble MU 3aboieBaHMs. [ eHeTHUeckoe KOHCYJIbTHpOBaHME. | eHeTHYecKoe pOJICTBO YENOBEUECKHX pac, UX OMoJormyeckas
PaBHOLIEHHOCTb.

m Jlemonctpanus. KapTel XxpoMocoM yenoBeka. PonociioBHbIE BBIIAIOMIMXCS IPEICTABUTEIEH KYJIbTYPHI.

m JlaGopaTopHble U MpakTUYECKUE paboThI



Pemenue reneTuyeckux 3ala4 U COCTaBJICHUC POJOCIOBHBIX.

I'naBa 10. OcHOBHBIE 3AKOHOMEPHOCTH U3MEHYUBOCTH (5 uacos)

OcHoBHBIE (OPMBI M3MEHUMBOCTH. ['eHOoTMNMYeckas W3MEHUMBOCTb. MyTauuu. ['eHHbBlE, XpOMOCOMHBIE M T€HOMHbIe MyTauuu. CBOHCTBa MyTalMi;
COMAaTHYECKHUE U T€HEPATUBHbIE MyTauuu. Hetimpanvrole mymayuu. IlonyneranbHple U JeTalbHble MyTalluu. [IpUunHbBI U YacTOTa MyTallUii; MyTareHHbIE
(axkTOpbl. DBOJIOLMOHHAS POJb MYyTallMi; 3HAUEHHWE MYyTalMH A NMPaKTUKH CelNbCKOro Xo3siiicTBa M OumorexHosoruu. KoMOMHAaTHBHAs M3MEHYMBOCTD.
YPOBHU BOSHHKHOBEHHS PA3IMUYHBIX KOMOMHALMI T€HOB U UX POJIb B CO3[JaHIH T€HETHYECKOTO pa3HOOOpas3us B Mpezenax Buaa (KpOCCHHTOBEP, HE3aBUCHUMOE
pacxXoXkJIeHUEe T'OMOJIOTUYHBIX XPOMOCOM B IIEPBOM H JOYEPHUX XPOMOCOM BO BTOPOM JEJIEHHMM MEH03a, OIJIOJOTBOPEHME). DBOJIIOLIMOHHOE 3HAuYEHHUE
KOMOMHATUBHON M3MEHYMBOCTH. 3aKOH TOMOJIOTUYECKUX PSIOB B HaclieCTBeHHON n3MenunBoctu H. M. BaBunosa.

deHoTUNIMYECKAST, WU MOIU(DUKANMOHHAS, U3MEHUYUBOCTh. POJIb yCIIOBMI BHENIHEHW Cpeibl B PAa3BUTHHM M TPOSBICHUU NPU3HAKOB M cBOicTB. CBoiicTBa
Moau(pUKalMi: ONpPeNeIeHHOCTh YCJIOBUSIMU CpEJAbl, HaIpPaBJIEHHOCTb, TIPYIIOBOM Xapakrep, HeHacileqyeMocTb. CTaTHUCTUYECKHE 3aKOHOMEPHOCTU
MOIU(UKAIMOHHON H3MEHYMBOCTH; BapHallMOHHBIM psAx W BapualuoHHass KpuBas. Hopma peaknuu; 3aBUCHMOCTh OT TI€HOTHUIIA. YTpaBieHUE
JIOMUHUPOBAHUEM.

m Jlemoncrparms. [lpumepsl MOIMOUKAIIMOHHOW W3MEHYHBOCTH.

| I[GMOHCTpaIII/ISI. XpOMOCOMHI)IG dHOMAJINU YCJIOBCKA U UX (1)6HOTI/IHI/I‘-I€CKI/I€ IMPOSABJICHUA.
m JlaGoparopHsbie 1 MPaKTUYECKUE PadOThI
m JlaGoparopHas paboTa

CocraBieHue poJOCIOBHBIX.

N3ydyeHne n3MEHYNBOCTH.
[TocTpoenue BapualmoOHHON KpUBOM (pa3Mepsl JIUCTHEB PACTEHUH, aHTPOIIOMETPHUUECKUE TAHHBIE YUAILTUXCS).

I'maBa 11. OcHoBbI cesekuuu (8 vaca)

LleHTpBI TPOUCXOKACHHUS U MHOTOOOpa3us KyJIbTypHBIX pacTeHuid. CopT, mopoaa, mraMM. MeTO bl CeNTeKIINA PacTeHUHN 1 )KUBOTHBIX: OTOOP M THOpHUIN3AINS,
dbopmbl 0TOOpa (MHAUBUYATBHBIN U MaccoBbIi). OTaaneHHas THOpUIU3aIus; siBJIeHUE TeTepo3uca. ckyccTBeHHBIN MyTareHe3. Cenekius MEKPOOPTaHU3MOB.
buorexHonorus u reHeTnyeckKas MHXeHepus. TpaHCTeHHbIE PACTEHUS; T€HHAs U KJIETOYHAS WHKEHEPUS B )KUBOTHOBO/JICTBE.

JlocTv>keHHsT W OCHOBHBIE HAaNpaBJICHUS COBPEMEHHOW CEJICKUHMU. 3HAYCHUE CEJIEKIUU JJIs Pa3BUTUS CEIbCKOXO3MCTBEHHOTO MNPOU3BOJICTBA,
MeIHUITUHCKON, MUKPOOHOIOTUYECKON U IPYTUX OTpacieii MPOMBIILIEHHOCTH.

[ ] HemoncTpanusi. CpaBHUTEIbHBIN aHalW3 TOPOJ JIOMAIIHUX JKUBOTHBIX, COPTOB KYJIBTYPHBIX PACTEHUM M UX AUKUX nOpeakoB. Komekuwm u
IpernapaThl COPTOB KYIbTYPHBIX PACTCHUH, OTIUYAIONIUXCS HAUOObIIeH TIOAOBUTOCTHIO.

m OcHoBHble noHATH. ['eH. ['eHOTHT Kak cucTemMa B3aMMO/IEHCTBYIOIIMX T€HOB opranusma. [IpusHak, cBOWCTBO, GeHOTHN. 3aKOHOMEPHOCTH
HacJIeI0BaHUs IPU3HAKOB, BeIsBIIeHHBIE . MenaeneM. XpomocomHas Teopus HaciaeacTBeHHOcTH. ClenaeHHoe HacaenoBanue; 3akod T. Moprana.
['eneTnueckoe onpeaeaeHue moJja y UBOTHBIX U pacteHuil. U3MeHnunBocTh. Hacnencteennas

U HEHACJIeICTBEeHHAs] K3MEHYUBOCTh. MyTallMOHHAs 1 KOMOWHATHBHAS M3MEHYUBOCTh. Moauukamnuu; Hopma peakuuu. Cenexuus; ruopuan3anus u
ot6op. I'erepo3uc u nonumnongus, ux 3Hadyenue. Copt, mopoja, MTaMM.



m YMmenus. OOBSICHATh MEXaHU3MBI IIEpeIayll MPU3HAKOB U CBOMCTB U3 MOKOJEHHUS B MOKOJEHUE, a TAKKE BO3HUKHOBEHHE Y IOTOMKOB OTJIMYUHN OT
ponutenbekux popm. CocTaBisTh NpOCTEHIINe POIOCIOBHBIE U pellaTh TeHeTHUYeckue 3a1aun. [lonumaTs He0OXOUMOCTh Pa3BUTHUSI TEOPETUUECKON
T€HETHUKHU U MPAKTHYECKOMN CEIEeKINHU IS MOBBIIICHUS dPPEKTUBHOCTH CEIbCKOXO03IHCTBEHHOTO MTPOM3BOACTBA U CHUYKEHHSI c€0ECTOMMOCTH
IIPOJIOBOJIbCTBHSL.

m MexnpenMernsle cBs3u. Heopranmueckas XuMmud. 3aluTa OPUPOJbI OT BO3AECHCTBUS OTXOJ0B XMMUUYECKUX TPOU3BOJICTB.
Opranmuyeckas xumusi. CTpoeHne U QyHKIHUN OpraHMYECKUX MOJIEKYJ: Oenku, HykinenHosbie kuciotsl (JJHK, PHK).
®usuka. JUCKpeTHOCTh 3JeKTpUYECcKOro 3apsana. OCHOBbI MOJEKYISIPHO-KMHETHYECKOM Teopuu. CTaTUCTHUYECKUH XapaKTep 3aKOHOB MOJIEKYJISPHO-
KMHETH4eCcKo Teopun. PenTrenoBckoe uznydenue. [loHstue o 1o3e u3nyyeHus: 1 OMOJI0rH4ecKou 3amunre

[IpencraBnenHas B paboueiil mporpamme Mociaea0BaTeIbHOCTh TPEOOBAHUN K KaXKIOMY YPOKY COOTBETCTBYET YCIOKHEHHIO MPOBEPSIEMbIX BHJIOB AEITEILHOCTH.
s npuoOpeTeHrs NpakTUYECKUX HaBBIKOB M TOBBILIEHMS] YPOBHSA 3HAHUN B pabouyylo Mporpammy BKJIIOYEHb! JJAOOpPATOpHbIE U IPAaKTHUYECKHUE pPadOThI,
npenycMoTpennbie [Ipumepnoit nporpammoii. [Ipu BeimonHeHun n1abopatopHOi pabOThl U3YHAIOTCS >KUBBIE OHOJNOTHYECKHME OOBEKTHI, MHKPOIpENaparsl,
repbapum, KOJJICKIMH W T.[. BBIMONHEHWEe MpakTUYecKOd paboThl HampaBieHO Ha (HOpMUpOBaHHME OOIICYYEOHBIX YMEHHH, a TakKe yYMEHHUH ydeOHO-
No3HaBaTeIbHON AesTeabHoCcTH. Hymeparus stux padot mpeacTaBieHa B cleayromiei Tabmuiie.

Ilepeuenv 1abopamopHvix u NPAKMUYECKUX pabom

KUIETKA (10 kaacc)

Ne Ha3Banue 1a0opaTopHoii padoTbl Ne Ha3Banue npakruyeckoii padoTbl
1 Habmonenme kiieTok pacTeHuH, 1 CpaBHEHUE CTPOEHHUS KIETOK PACTEHUU, KU~
JKUBOTHBIX, OAKTEPUM 10T MUKPOCKOTIOM, 1 BOTHBIX, TPUOOB U OaKTEpUH.

HN3Yy4YCHUC U OIMMCAHUC.

2 [TpuroToBneHue 1 onMucaHue 2 Cpasnenue npoyeccos 6podtceHus: u ObIXAHUA.
MUKpPOIIPENAapaToB KJIETOK PACTEHUH.

3 OMBITHI IO OTIPEIETICHUIO 3 CpaBHeHue npoiieccoB GOTOCHHTE3A H XEMO-
KaTaJTUTHYEeCKOW aKTUBHOCTH (DEPMEHTOB CHHTE3a.
4 N3yueHne XxpoMOCOM Ha TOTOBBIX 4 CpaBHeHMe ITPOLIECCOB MUTO3a U Mei03a.
MUKpoOTpenaparax.
5 N3ydeHune KIeTOK APOKKEN Mo 5 CpaBHEHHME MPOLIECCOB PA3BUTHUS TOJIOBBIX

MHUKPOCKOIIOM. KJIETOK y PACTCHUH U )KUBOTHBIX.




OnbITHI IO U3YYEHUIO UIA3MOJIU3a U 6| Pewenue 3adau no moaeKyaapHoil ouonozuu.
Jie-TUIa3MOJIM3a B PACTUTENIBHOM KIIETKE.

N3yuenue ga3 MuTo3a B KIeTKax
KOpEIIKa JyKa.

OPT'AHU3M (10 knacc)

[TocTpoenue BapualmOHHOTO psija i CocraBiieHHEe CXEM CKPELIUBaHUS.
Y BapUallMOHHON KPUBOM.

8 Pemenue reneTnyeckux 3a1ad Ha MOHO- U IU-
ruOpHIHOE CKpEIIMBaHUE

9 Penrenue reseTnuecKkux 3a1ay Ha HEIIOJIHOE
JIOMHHHUPOBAHHE.
10 Pemenue renernueckux 3a1a4d Ha CIIEIUICHHOE
HaCJIeIOBaHUE.
11 Perttenne regeTnueckux 3aay Ha

HaCJICaO0BaHHUEC, CIICIIIICHHOC C ITOJIOM.

12 Perttenne regeTnueckux 3aad Ha
B3aNMOJICHCTBIE TEHOB.

13 BrlsiBneHne MCTOYHMKOB MyTareHoOB
B OKpY>Karollen cpele.

14 CpaBHeHue MPOIIeCCOB OECTIOIOr0 U
MIOJIOBOT'O PA3MHOKEHHUS.

15 CpaBHEHHME IPOLIECCOB OILUIOAOTBOPEHHUS Y
IIBETKOBBIX PACTEHUH M MO3BOHOYHBIX
KHNBOTHBIX.




16 CpaBHUTENBHAS XapaKTEPUCTUKA
mopoJ1 (COpTOB).

17 Amnanus, olleHKa 3THYECKHUX aCIIEKTOB
Pa3BUTHUS HEKOTOPBIX MCCIICIOBAHUM B

OUOTEXHOIIOTHH.
Uroro: 8 madboparopHbIX padoT. Uroro: 17 npakTuyeckue padoThbl.

Pabouas mporpamMmma OprueHTHpPOBaHA HA UCIIOJIb30BAHNEC YU4EOHHUKOB:
1. 3axapoe B.b., Mamonmos C.I"., Conun H.-U. Obwas d6uonoeus 10 kracc. Ilpogunvhuiii yposens. Y. 1
/I1oo peo. npogh. B.b. 3axaposa. - M.: [[poga, 2008;
a TaK:Ke MeTOAMYECKUX MOCOOMIi I yUMTeJIs:
1. Bawenxo O.JI. buonozus 10 knacc Iloypounsie nianvl. [Ipoghunvhsiii yposenv. Boneoepao. H30.
«Yuumenvy, 2009e.
2. Jlepuep I'"U. Obwas 6uonocus. Tecmoguvle 3a0anus k ochoghvim yueonuxam. 10-11 kraccel.
M. «Dxemoy, 2009e.
3. Ilpoepammul 0ns 06weobpazosamenvrvix yupescoenuu. Ilpupooosedenue. 5 knacc. buonocus. 6 — 11
knaccol. - M.: Jlpogha, 2005. - 138 c;

JTOTIOTHUTEIbHOM JIUTEPATYPHI IJIs YIUTEJIsI:
1) bamyes A.C., I'vienkosa M.A., Enenescrkuu A.I'. buonozus. Bonbuioil cnpasouHux OJis WKOIbHUKOG U NOCMYNarwux 6 8y3svl. - M.: /Ilpogha, 2004,
2)BFoneosa U. B. Coopnuk 3a0au no Obweti 6uonocuu 0nsi nocmynaiouwux 6 8ysvl. - M.: «Onuxc 216ex» «Mup u obpaszosanuey, 2005,
3)Kosznosa T.A., Kyumenxo B.C. bBuonozust 6 mabauyax 6-11 xnaccer. Cnpasounoe nocobue. - M.: /[poga, 2002,
4) [Mumenos A. B., [lumenosa HU.H. Buonozus. [Juoaxmuueckue mamepuaisl k pasoeny « Oowas 6uonocusny. - M.: «Hz0amenvcmeo HL DHAC»,
2004,
5)Pebposa JI.B., [Ipoxoposa E.B. Axkmusnvle ghopmul u memoowt 0b6yuenus o6uonroeuu. - M.: I[lpocsewenue, 1997,
6) @pocun B.H., Cusoenazoe B.U. 'omosumcs k edunomy eocyoapcmeenHomy sxkzameny: Obwasn ouonoeus. - M.: [poga, 2004. - 216¢;
JJISL yJAIMXcsi:
1) bamyes A.C., ['ynenxosa M.A., Eneneeckuii A.I'. Buonoeus. borvuiotl cnpagounuk 0Jist WIKOIbHUKOS U nocmynaowux 6 8ysul. - M. [pogha, 2004;
2) @®pocun B.H., Cusoenazoe B.U. ['omosumcs k edunomy cocyoapcmeennomy sxzameny: Obwas 6uonoeus. - M.: JIpogha, 2004. -216¢.
Jluteparypa, 3a1aHusi B KOTOPOii peKOMEHYIOTCH B KauecTBe H3MepPUTeJIeii:
1) Anacmacosa JILII. Obwas 6uonocus. Judakmuueckue mamepuanst. - M.: Benmana-I' pag, 1997.- 240c¢;
2) Buonoeus: wxonvhwli kype. - M.: ACT-IIPECC, 2000. - 576 c: un.- («Yhusepcanvhoe yuebnoe nocobue»),
3) HUsanosa T. B. Cooprux 3adanuti no obwetl buonocuu: nocobue s yuawuxcs ooweobpazosam. yupescoenuil /T.B. Hseanosa, I'. C. Kanunosa,
A.H.Msexosa. - M.: Ilpoceewenue, 2002,
4) Kosznoea T.A. Konocos C.H. Jluoakmuueckue kapmouxu-3adanust no oowetl ouonozuu. - M.: Uzoamenvckuii Jlom «lendocepy, 1997. - 96¢,
5) Jlepnep I'. U. Obwas 6uonozus. Iloypounvie mecmor u 3a0anus. - M.: Axsapuym, 1998;



6) Cyxosa T.C., Koznosa T.A., Conun H. . Obwasn 6uonoeus. 10-11 ku.: pabouas mempaow k yueonuxy. - M.: JIpogpa, 2005. -171¢c;
7) Obwas buonocus: Yueb. ons 10-11 kn. ¢ yenyon. uzyuenuem ouonocuu 6 wik. /J1.B. Boicoyxasn, CM. I'nazones, I'.M. [Joimuuy u op.; noo peo. B.K.
Llymnoeo u op. - M.: Ilpoceewenue, 2001. - 462 c: un.

Pabouyas mporpamMmma He UCKJIIOYAeT BO3MOKHOCTU UCIOJIb30BAaHUS APYTOi IUTEpaTyphl B paMKax TpeOoBaHuii ['ocynapcTBeHHOrO cTaHIapTa Mo OMOJIOTHH.

MULTIMEDIA - nognepxkka kypca «O6masi 6uosiorus»

. JlaGopaTopHblii npakTukyM. buojiorust 6-11 kiacce (yaebHoe 3eKTpoHHOE U3anue), PecnyOnukanckuii MyiabTuMenna nentp, 2004

. Buosorus 9 knacc. O6uue 3akoHoMepHocT. MyabTuMeauiiHoe npuioxenue Kk yueonnky H.M.Conunna (37eKTpoHHOE yueOHOE H3IaHNue),
Hpoda, ®Puzukon, 2006

. IMoaroroBka k EI'J no 0uoJiornu. JjaekTpoHHoe yuedHoe usganue, /[poda, dusukon, 2006

. Jlab6oparopus KJIETKA

. Jla6opatopuss TEHETHUKA

. Jlaboparopuss IKOCUCTEMBbI

Aopeca caumoe 6 HHTEPHETE

www.bio.1september.ru - razera «buonorus» - npuinoxenue K «1 ceHTs0psi» Www.bio.nature.ru - Hayunsie HoBocTH Ouosorun WWw.edios.ru - Dioc -
HEHTP AMCTAHIIMOHHOTO 00pa3oBanus WWW.Km.ru/education - YueOubie MaTepHraiisl U ciioBapu Ha caite «Kupumn u Medoamii»
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Il1aHupOBaHUeE COCTABJIEHO HA OCHOBE padoyeii MporpaMMbl

Deoepanvroco locyvoapcmeenno2o cmanoapma,

qacCoOB. B HCACIIIO

IIpumepnou npocpammoi

YacoB;

cpeoHe2o  (noJjiHo2o) obwe2o 006pa308aHUs

(npocdhunvhuwiil yposenv) u Ilpocpammsl cpednezo (noano2o) obwezo obpaszosanus no ouonocuu oasa 10 xiaccoe (npodunvbhouiil

VDOG@Hb) asmopda B.B.Baxapoea, nOJIHOCMbIO OWlDa.?fCCUOWQIJ codepmcanue HDMMBDHOIZ npozpammul,

C aOnO]lHeHMﬂMu, He

npesoslinaroumumu mD€606aHu1/7 K YDO6HIO Nn0020MosBKU 06)/'{(1}01/(414)(76’}1.

(peKBU3UTHI YTBEPKACHUS paboyeil MporpamMMsl ¢ JaToil)

1 yeTBepTH

2 4eTBEPTh

3 yeTBepTH

4 yeTBepTH

Bcero yacos
110 IPOrpamMme

JlaHo ypokoB (pakTHYeCcKH

He BrimonueHo (ykasartb
MPUYHHY)




Ne Jlomainee Ilnan dakT
n/n Pa3nennl Tembl 3ajiaHHe fata fata
1 BBenenue. 1. IIpenmer u 3agaum o01Iel OMOIOTHH. BBEJICHUE
2 |. IlpoucxokaeHne HHAYAAbHBIE | 2. YPOBHHM OpPraHW3alliU KUBON MaTEPHH. §1.1
3 jTanbl pa3sBUTHA KU3HH HA 3.OCHOBHbBIE CBOMCTBA >KUBOTO. §1.2
4 3emute. 4. OcHOBHBIC CBOMCTBA KHUBOTO. §1.2
5 | I'raBa 1.Muoroo6pa-3ne x1Boro 5. O606meHne. O6mas 61oIorys, eé 3a1aun 1 §1
Mupa. 3HaveHKE ISl HAYKH M IPAKTHKH.
6 I'naBa 2. 1. UcTopus npeacraBieHnii 0 BOSHUKHOBEHUH §2.1
Bo3HHUKHOBEHUE KU3HU HA 3EMIIE. JKu3Hu npeacTaBiaeHUs CPEIHUX U §2.1.1
JPEBHEBEKOBBIX (hr10codoB.
7 2. Pa6ors1 JI. Tlactepa. §2.1.2
8 3. Teopuu BEYHOCTH KU3HHU. §2.1.3
9 4. MaTtepuaaicTUYecKue TEOPUH MPOUCX OKICHUS §2.1.4
Kusnu.
10 5. CoBpeMeHHBIE TTPEACTABICHUS O §2.2
BO3HUKHOBEHHH KU3HU. DBOJIOIUA XUMHUUYECKUX §2.2.1
AJIEMEHTOB B KOCMUYECKOM IPOCTPAHCTBE.
11 6. OOpa3oBaHue MJIAHETHBIX CUCTEM. §2.2.2
12 7. IlepBuuHnas aTMocdepa 3eMIIM U XUMHUYECKHE §2.2.3
MIPENOCHUIKY BOSHUKHOBEHUS JKU3HH.
13 8. ICTOYHMKHU SHEPTUH U BO3pacT 3EMIIN. §2.2.4
14 9. YcnoBusi cpesibl Ha APEBHEN 3emire. §2.2.5
15 10.Teopuu npoucxoxJIeHHUs IPOTOOHMONOIMMEPOB. §2.3
16 11. DBoJFOIIHS POTOOMOHTOB. §2.4
17 12. HaganbHbIe 3Tanbl OMOJIOTHYECKOMN IBOJIFOIUH. §2.5
18 13.000011eHre. BO3HUKHOBEHNE KU3HU HA 3€MIIE. §
19 14. KonTpospHas paboTta. Bo3HUKHOBEHUE KU3HU riasa 2
Ha 3eMJIe.
20 . Yyenue o KjeTKe. 1. Xumudeckas opraHu3anus KJIeTKH. §3
['aBa 3. Heoprannueckue BemiecTBa, BXOISAIIUE B COCTaB §3.1
XuMunueckas OpraHu3anus KJICTKH.
21 | kjerkw. 2. OpranuyecKkue BeIeCTBa, BXOASIINE B COCTAB §3.2
kieTku. benku. §3.2.1
22 3. OyHKIMH OEIKOB. §3.2.1




23

24

25

26

27

4. Yrnesoasl. JI/p. OnpeneneHue kpaxmania B §3.2.2
pPaCTUTEIbHBIX TKAHSX.

5. Kupbl U TUNIHIBL. §3.2.3
6. Hyknennoseie kucnortsl. JTHK. §3.2.4
7. Hykneunosbie kuciaotsel. PHK. §3.2.4

8. 'eneTnueckuii Koa.

§3.2.4




28 9.00600menrne. XuMu4ecKasi OpraHu3anus KIeTKH. riaea 3

29 10. KontponbsHas pabota. XuMudeckasi OpraHu3aus rasa 3
KJICTKU.

30 ['maBa 4. 1. Anabonmn3mM. §4.1

31 | Meraboausm — 2. buocuHTe3 OENKOB. 84.1

32 | ocHOBa 3.IlpakTukym. Pemenue 3a1au Ha reHETUUECKUN KO U

CYLIECTBOBAHUS O6rocuHTE3 OEIKOB.

33 | )KUBBIX OPraHU3MOB 4. DHepreTuyecKuii 0OMeH — KaTaboJIn3M. §4.2

34 5. ABTOTpOdHBIN THIT 0OMEHA BEIIECTB. §4.3
doTocuHTE3. XEMOCHUHTES.

35 6. O606mIeHne. MeTabonu3M. riasa 4

36 I'naBa 5. 1. CtpoeHue 1 GyHKIMH MTPOKAPUOTUYECKOMN KIETKH. §5.1

37 Crpoenue u 2. Jl/p. Ctpoenue pacTUTENLHON U )KHBOTHOM KIICTKH. §5.2

38 | GyHKIMH KJIETOK. 3. Dykapuoruueckas kietka. [{uronnazma. §5.2
Jl/p. Ilnma3mMonu3 u Ieria3Moiin3 B KIIETKaxX
SnUAepMuUca JyKa.

39 4. Opranounibl KJIE€TKH. §5.2.1

40 5. Kiierounoe siapo. §5.2.2

41 6. Knierounoe sipo. §5.2.2

42 7. JleneHne KIETOK. §5.3

43 8. Jlenenue xinetok. MuTos. §5.3

44 9. OcoOEHHOCTH CTPOEHUSI PACTUTEIHLHON KIIETKH. §5.4

45 10. Knero4nast Teopust CTpOEHUSI OPTaHU3MOB. §5.5

46 11. Heknerounslie hopMmbl xku3HU. Bupycsl §5.6
baktepuodarn.

47 12. O6061menune. CtpoeHne U GyHKIIUHU KIETOK. rJ1aBa 5

48 13. Kontponbnas pabora. CrpoeHue u GyHKIUNA rimaBa 5
KIICTOK.

49 . PasMHOKe-HHC U 1. Becrioyioe pa3sMHOXCHHE. §6.1

50 pa3BHTHE 2. becnionoe pa3MHOXEHHE. §6.1

51 OpraHu3MOB. 3. HOJ:I'OBOG: pasmHokeHue. ['ameTtorenes. §6.2

52 4. Meiios. §6.2




53 I'naBa 6. 5. Onog0TBOPEHUE Y KUBOTHBIX. §6.2

54 | Pa3MHOXXE€HHE OPTaHU3MOB. 6. JIBoliHOE OIUIOJJOTBOPEHUE Y IBETKOBBIX §
pacTeHui.

95 7. O606menne. Pa3MHOKEHHE OPTaHI3MOB. riaBa 6

56 8.3auét. Pa3MHOKEHHE OPraHU3MOB. riaBa 6

o7 ['naBa 7. 1. VI3 uctopuu n3yyeHust OHTOTreHe3a. §7.1

58 | Onrtorenes. 2. OMOpHOHANIBHBIN TIepuoJ] pa3BuTHs. [[pobieHue. §7.2.1

59 3. OMOpHOHaNbHBIN NIEPUOJT PA3BUTHSL. §7.2.2
lacTpysanus.

60 4.9MOproHaIbHBIN eproa pa3BuTHi. OpraHoreHes. §7.2.3

61 5.ITocTaoMOpHOHANIBHBIN TIEPUOJT PA3BUTHSI. §7.3

62 6.CX0ACTBO 3apOJbIlIeii 1 SMOpUOHANIbHAS §7.4
JIMBEPTEHIIUS MPU3HAKOB. broreHeTnueckuii
3aKOH.

63 7. PazButue opraHu3MoB M OKpYKarolas cpena. §7.5

64 8. Pa3BuTHe OpraHn3MoB U OKpy:Karolas cpesa. §7.5

65 9. O606mienne. OHTOTEHE3. rimasa 7

66 V. OcHoBBI 1. OCHOBHBIE TOHSTUS T€HETUKH. riasa 8

67 reHeTHKH | 2. I'ubpuonaornyeckuii METO ] U3y4EeHHs HACJIe 10~ §9.1

CeJTeKIHH. BatN4 NPH3HAKOB.

68 naga 9 3. IlepBbiit 3ak0H Menpensi. §9.2 §9.2.1

69 3aKOHOMEPHOCTH 4. Bropoii 3akoH Menens. §9.2.2

70 HACIENOBAHHA 5. 3aKOH 4acTOTHI T'AMET. §9.2.3

71 NPH3HAKOB. 6. [IpakTukym. Pemenue 3a1ay Ha MOHOTUOpUTHOE §
CKpEeIUBaHHUE.

72 7. quruOpumHoe ¥ MOTUTHOPUIHOE CKPEIIUBaHHE. §9.2.4
Tperuii 3akoH MeHaens.

73 8. Ilpaktuxym. Pemenue 3aa4d Ha qUTHOpHUIHOE §
CKpEIIUBaHHUE.

74 9. [IpakTukym. Permenne 3a1aq Ha TUTHOPHUIHOE §
CKpEeIMBaHNUE.

75 10. XpomocomHas TeopHsl HACIEACTBEHHOCTH. §9.3

ClLeIrIeHHOE HaclIeI0BaHHE T€HOB.




76 11. I'enetuka nona. HacinenoBanue npusHaKos, §9.4
CIIETJIEHHBIX C MOJIOM.

77 12. TlpaktukyMm. Penienue 3ajau Ha T€HETUKY OJIa. §

78 13.I'eHOoTHIT KaK IIEJI0CTHAS CUCTEMA. §9.5
B3anmoeiicTBre aJuiebHBIX TEHOB.

79 14. BzaumopeiicTBHE HeaIeIbHBIX T€HOB. §9.5.2

80 15. IlpakTtukym. Penenne 3a1a4y Ha B3aUMOJICCTBUE §9.5.1
aJUIETIbHBIX T€HOB.

81 16. IIpakTuky™m. Pemenune 3a1ay Ha B3aMMOJIECTBUE §9.5.2
HeaJUICJIbHBIX TeHOB.

82 17. O60061eHNEe. 3aKOHOMEPHOCTH HACJICIOBAHUS riasa 9
MIPU3HAKOB.

83 18. KontponpHas pabora. OCHOBBI T€HETHKHU. riasa 9

84 I'maBa 10 1. HacnenctBenHas N3MEHYUBOCTE. §10.1

85 3aKOHOMEPHOCTHU 2. HaciencrBenHass ”3MEHUYUBOCTD. §10.1

86 | N3MEHYMBOCTH. 3. ®enoTHIIMYECKAs NU3MEHUYMBOCTE. §10.2

87 4. JI/p.»13yuenune nzmenunsoctu. [loctpoenue §
BAPUALIMOHHON KPUBOM.»

88 5. O606mIeHre. 3aKOHOMEPHOCTH U3MEHUHNBOCTH. §10

89 I'maBa 11

OCHOBBI CENEKIIHH. 1.Co31anne nopoJ1 ’)KMBOTHBIX U COPTOB PacTEHUH. §11.1

90 §11.1.1-11.1.2
2. HeHTpsl MHOTOOOpa3Hs U MPOUCXOKACHUS
KYJIbTYPHBIX PACTCHHIA.

91 §11.1.3
3. 3aKOH rOMOJIOTHYECKHX PSAIOB B
HAaCJIEACTBEHHON N3MEHYMBOCTH.

92 4. MeToJTbI CeJICKITUN PACTEHUH M JKHBOTHBIX. §11.2-11.2.1
OT10op 1 rubpuM3aIus.

93 5. MickyCCTBeHHBIN MyTarcHes. §11.2.2

94 6. Cenexuus MUKpOOPTraHU3MOB. §11.3

95 7. JocTr>XEeHHS M1 OCHOBHBIE HAITPaBJICHUS §11.4

COBPEMEHHOM CEJEKIINU.




96 rimasa 11
8. O000meHne. OCHOBBI CEIEKIIVH.

97 1. IIpoucxoxaeHne U HauaabHbIE ITAIIbI )KU3HU §
Ha 3emiie.

98 [ToBTOpEHHE 2. Y4eHue o KJIeTke. XUMHUYECKasi OpraHu3alus riasa 3,4
KIICTKHU.

99 3. Yuenue o knerke. CTpoeHue v GyHKIIUN rimaBa 5
KIICTKHU.

100 4. Pa3MHOXEHHUE U Pa3BUTHE OPTraHU3MOB. rinaBa 6,7.

101 5. OCHOBEI T€HETHKH U CEIICKIIUH. riasa 8,9,10,11

102 6. [ToaroroBka K HTOrOBO KOHTPOJILHOM. N

103 7. [TonroToBKa K UTOTOBOM KOHTPOJIHHOM. §

104 8. KontposbHas pabora no marepuany 10 kiacca.

105 9.Pe3epB

Hroro no xkypcey 105 yacon




