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ITosicHUTENbHAA 3alIHCKA

Pabouas mporpamma mo Owonormm s 10 kmacca (yriayOsieHHBIH YpOBEHB) SIBIISICTCS COCTABHOM YacThi0O OCHOBHOM 0O0pazoBaTeNbHOU

IIporpamMmsal JTULECS U paspa60TaHa Ha OCHOBC HOPMATHBHBIX JOKYMCHTOB:

®enepanbHoro 3akoHa N 273-03 "O6 obpazoanuu B Poccuiickoit @enepanuu" ot 29.12.2012 r. (c ©3MEHEHUSIMU | JIOTIOJTHCHUSIMH ),
@DenepanbHOTO TOCYIAPCTBEHHOIO 00pPa30BaTENbHOIO CTaHAApTa CpeJHEero oOIIero oO0pa3oBaHMs, YTBEPXKIACHHOro mpukazoM Ne 413
MunucrepcTBa obpazoBanus M Hayku P® "OO yTBepkaeHHU (enepalbHOTO ToCyIapCTBEHHOTO 00pa3oBaTEIbHOTO CTAHAAPTa CPEAHETO
obmero oopazoanus" ot 17.05.2012 r. (c ”BMEHEHUSMH U JOTIOJTHEHUSIMU );

OcHOBHOI1 00pa30BaTeNILHON IPOTPaMMBI cpeHero oomiero oopasoBanuss MOY UineeBckoro MHOTONPOMUIBHOTO JIUIIES;

PaGouyasi nporpaMma cocTaBjieHa Ha OCHOBE METOJIUYECKOro mocobus Kk yueOHukaMm-HaBuratopam «buomnorus: OGmas 6uonorus». 10—11
k1. / U. b. Aradonona, H. B. babuues, B. 1. CuBornazos. — M.: lIpoda, 2013. —142, [2] c.

PaGouas mporpamma s 10 kiacca (yrimyOJieHHBIM ypOBeHb) OpPUEHTHpPOBaHA Ha MCIHOJNb30BaHUE yueOHUKa: «buonorus. OOmas 6uonorus.10
KJ1acc», IpouiIbHBIA ypoBeHb, aBTOophl B.B.3axapos, C.I'.MamonrtoB, H.11. Conun. Mocksa «/Ipoda», 2021 r.

OcHOBHas 1eNb Kypca — YIUIYOJICGHHO TO3HAKOMHUTH YYAlIUXCS C COBPEMCHHBIMHU TPEICTABICHHUSIMH OWOJIIOTMH W JaTh (yHIaMEHTAIBHOE
Ouosoruueckoe oOpazoBaHHE, OPUEHTUPOBAHHOE HA IMOATOTOBKY BBITYCKHUKA CPEAHEHM MIKONBI K TMOCTYIJIEHUIO B BHICIINE Yy4eOHBbIE 3aBe/ICHUS
MEIUKO-OMOJIOTHYECKOTO MPODUIISL.

B cootBercTBHM ¢ yueOHbIM m1anHoM MOY UireeBckoro MHOTONTPOQUIBHOTO JIUIles] Ha u3ydeHue ouonoruu B 10 kiacce Ha yriyOJIeHHOM YPOBHE
npenycmarpuBaercs 3 yaca B Henemo, 102 gaca B roa.

Paznen 1. [lnanupyembie pe3yJibTaThbl 0CBOEHHUS Y4eOHOI0 MpeaMeTa

JINYHOCTHBIE pe3yabTaThI:

MPOSIBIICHUE YyBCTBA POCCHICKON IpaKTaHCKOW MACHTUYHOCTH, MATPUOTU3MA, TFOOBH U yBaxeHHs K OTeUeCcTBY, YyBCTBA TOPAOCTH 3a CBOIO
Ponuny;

OTBETCTBEHHOE OTHOIIIEHUE K y4eOe, TOTOBHOCTh U CITIOCOOHOCTH K CaMO0OOpa30BaHMIO;
dbopMUpOBaHNE MOTUBAIIMU K OOYYCHHIO U MTO3HAHUIO, 0CO3HAHHOMY BbIOOpY Oyaytiei npodeccuu;
CIIOCOOHOCTH CTPOHTH UHANBUAYATbHYIO 00pa30BaTENbHYIO TPACKTOPHIO;

dbopMUpOBaHUE IIEIOCTHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PECHHUS;

cOOIOZICHHE TIPaBUII TTOBEICHUS B IPUPOJIE;

YMEHHE pealin30BaTh TEOPETHUCCKHUE MTO3HAHUS HA MPAKTUKE;

CHOCOOHOCTh MPU3HABATh COOCTBEHHbIE OIIMOKHN U UCTIPABIIATH UX;

yMEHHE apTyMEHTHPOBAHO M 0OOCHOBAHHO OTCTAaWBATh CBOIO TOUYKY 3PEHUS;

KPUTUYHOE OTHOIIICHUE K COOCTBEHHBIM IOCTYTIKaM, OCO3HAHNE OTBETCTBEHHOCTH 32 UX PE3YJIbTATHI;


http://ivo.garant.ru/#/document/70291362/paragraph/1/doclist/0/selflink/0/context/федеральный закон об образовании/

® YBO)XUTEJIBHOE U J0OpOXKEIATeIbHOE OTHOLIEHHUE K APYTUM JIFOASIM;
® yYMEHHME CIIyIIaTh U CIBIIATH JPYTUX, BECTH JUCKYCCHIO, OTIEPHPOBATH (haKTaMH.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMH OCBOCHHSI Kypca OMOJIOTHH SIBIISTFOTCS:

® OBJIQJICHHE COCTABJISAIOIIMMU IPOEKTHOM U UCCIIE0BATENBCKOM AE€ATEIbHOCTH 110 U3YUEHHIO O0IMX OMOJIOTMYECKUX 3aKOHOMEPHOCTEH,
CBOWMCTBEHHBIX KUBOU MPUPOJIE;

® YMEHHE CaMOCTOSITeNIbHO ONPEENISTh LIEeJIH U COCTABIISATh IUIaHbI;

® yYMEHHE CaMOCTOSITENIbHO OCYIIECTBIISTh, KOHTPOJIUPOBATh U KOPPEKTUPOBATh YUEOHYIO 1 BHEYUEOHYIO (BKIIIOYasi BHEIIKOJIBHYIO)
NEeSITEIbHOCTD;

® yMEHHUE UCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI JJIsl JOCTUXKEHUS LIETIeH;

® yMEHHUE BHIOMPATH YCIEIIHBIC CTPATETHH B PA3JIMUHBIX CUTYAIUAX;

® YMEHHE OCYIIECTBISITH CAMOCTOSITEIILHYIO HHPOPMAIIMOHHO-TIO3HABATEIBHYIO JICATEIIbHOCTh, BKIIOYAst YMEHHE OPHEHTUPOBATHCS B PA3IMYHBIX
HMCTOYHUKAX HH(POPMAIINH, KPUTHICCKH OIICHUBATh U MHTEPIPETHPOBATH HHPOPMAITHIO, MTOTYIaeMYI0 U3 PA3IUIHBIX HCTOYHUKOB.

IIpenmeTrHble pe3yJibTaThI:

Yuawuiica na yenyonennom yposene nayuumes:

— OLIEHUBATh POJIb OMOJIOTMYECKUX OTKPBITUN U COBPEMEHHBIX UCCIIEIOBAaHUI B pa3BUTUU HAYKHU U B IPAKTUUYECKON JESTEIbHOCTHU JIOCH;

— OLIEHUBATH POJIb OMOJIOTUU B (HOPMUPOBAHUH COBPEMEHHOM Hay4YHON KapTUHBI MUPA, POTHO3UPOBATH MEPCIIEKTUBBI Pa3BUTHS OUOJIOTUH;

— 000CHOBBIBaTh CIPABEJIMBOCTD WJIM HECOCTOSTENIbHOCTD OT/AEIBHBIX TUIIOTE3 MPOUCXOXKICHUS KU3HH;

— ONKCHIBATH MPOIIECC BOSHUKHOBEHHS KOALEPBATOB, MPOOHIHTOB, MEMOPAaHHBIX CTPYKTYP, OJHOKIETOYHBIX IPOKAPHOT U SyKapHOT;

— NEPEeYUCNIATh B XPOHOJOTHYECKOM IMOPSAJIKE IMOSBICHUE CTPYKTYp M OpraHM3MOB Ha 3emiie (OpraHWYecKUue MOJIEKYJIbl, MOJIMMEPHI, KOallepBaThl,
POOHMOHTBHI, TPOKAPUOTHI-aHAIPOOBI-TETEPOTPOPHI, TPOKAPHUOTHI-ABTOTPOPBI, FYKAPUOTHI);

— YCTaHaBJIMBaThb M XapaKTEpU30BaTh CBSA3b OCHOBOIIOJIAralOIIMX OMOJIOTMYECKUX MNOHATHUN (KJIeTKa, OpraHu3M, BHJ, SKOcUcCTeMma, Ouocdepa) c
OCHOBOIIOJIAraloIIMMH HOHSITUSMU APYTUX €CTECTBEHHBIX HAYK;

— 00OCHOBBIBATh CHUCTEMY B3IVISIIOB Ha JKUBYIO TMPUPOAY M MECTO B HEW UeJOBeKa, NPUMEHssI OMOJIOTMYEeCKHE TEOpUU, YUEHHS, 3aKOHBI,
3aKOHOMEPHOCTH, TOHUMATh TPAHULIBI X IPUMEHUMOCTH;

— MPOBOJUTH Y4€OHO-HCCIE0BATENbCKYIO JeSITEIBHOCTh 110 OMOJIOTUU: BBIBUTATh THIIOTE3bI, IJIAHUPOBATH PaboTy, OTOMpPaTh U MpeoOpa3oBHIBAThH
He00X0UMYI0 HHPOPMAIIUIO, POBOJIUThH SKCIIEPUMEHTHI, HHTEPIIPETUPOBATH PE3YJIbTATHI, J€JIaTh BBIBO/IbI HA OCHOBE MOJIYUYEHHBIX PE3yIbTATOB;

— BBISIBJISITH U OOOCHOBBIBATh CYIIIECTBEHHBIE OCOOEHHOCTH Pa3HbIX YPOBHEN OpraHU3aIlH KU3HH;

— YCTaHaBJIMBATh CBSI3b CTPOCHUS U PYHKIUNH OCHOBHBIX OMOJOIMYECKUX MaKPOMOJIEKYJI, UX POJIb B ITpoLieccax KJIETOYHOTO METa00IN3Ma;

— pewaTh 3agaud Ha onpegenenue mnociuenoBareabHocTH HykieotuaoB JIHK u nPHK (MPHK), antukonmonoB TPHK, mnocnemoBarenbHOCTH
aMUHOKHCIIOT B MOJIEKYJie OelKa, MPUMEHSSl 3HaHUS O PeaKUsiX MATPUYHOTO CUHTE3a, FTEHETHYECKOM KO/ie, TPUHIINIIE KOMIUIEMEHTAPHOCTH;

— JIeTaTh BBIBO/IBI 00 M3MEHEHUAX, KOTOpPbIE MPOU30IMIYT B MpoIleccaX MaTPUYHOTO CUHTE3a B CIIy4ae M3MEHEHHS IOCIIeA0BAaTeIbHOCTH HYKIICOTH IOB
JTHK;

— CpaBHUBaTh (a3bl JEJICHUs KICTKU; peliaTh 33Ja4d Ha ONpeeNiCHHE U CpaBHEHHE KOJIMYecTBa IeHeTHueckoro marepuana (xpomocom u JIHK) B
KJIETKaX MHOTOKJIETOYHBIX OPTaHHU3MOB B Pa3HbIX (azax KIETOYHOTO IUKJIA;



— BBIABJISITH CYIIECCTBCHHBIC MPU3HAKH CTPOCHHS KJICTOK OPraHW3MOB Pa3HBIX IAPCTB YKHBOW HPUPObI, YCTAHABIMBATH B3aWMOCBS3b CTPOCHHS U
(GyHKIMI YacTel 1 OpraHOUI0B KJICTKH;

— 00OCHOBBIBATh B3aMMOCBSI3b TUIACTUYECKOTO M DHEPTeTUYECKOr0 OOMEHOB; CPaBHHMBATH IMPOIIECCHI TIACTUYECKOTO M IHEPTETHYECKOrOo OOMEHOB,
MPOUCXOJISIIMX B KJIETKAX JKUBBIX OPraHU3MOB; — ONPEACISITh KOJMYECTBO XPOMOCOM B KJIETKAaX PACTEHHH OCHOBHBIX OT/ICJIOB Ha pa3HBIX JTarax
KU3HCHHOTO [UKJIA,

— peuiaTh TeHEeTHUYECKUE 3a/1a4i Ha JUTHOPHIIHOE CKPEUIMBAHUE, CIEIUICHHOE (B TOM YHCIIE CIEIUICHHOE C IOJIOM) HaclieJI0BaHHEe, aHATM3UPYIOIIee
CKpEIlMBaHUE, TIPUMECHSIS 3aKOHBI HACTIEJACTBEHHOCTH M 3aKOHOMEPHOCTH CLETIJICHHOTO HACJICIOBAHUS;

— pacKpbIBaTh MPUYMHBI HACICCTBEHHBIX 3a00JIEBaHH, apTYyMEHTHPOBATh HEOOXOJUMOCTh MEp MPEIYIIPESIKACHUS TaKKX 3a00JIeBaHUIA,

— CpaBHHUBATH Pa3HBIC CIIOCOOBI PA3MHOXKEHUS OPTaHU3MOB;

— XapaKTePHU30BaTh OCHOBHBIC ATAITbl OHTOTCHE3a OPraHU3MOB;

— BBIABJISTH NMPHYMHBI U CYIICCTBECHHBIC MPHU3HAKH MOIM(PHKAIIMOHHON M MYTallMOHHOW H3MEHYHMBOCTH; OOOCHOBBIBATH POJIb W3MEHYHUBOCTH B
€CTECTBEHHOM U MCKYCCTBEHHOM OTOOpE; — 00OCHOBBIBATh 3HAYCHUE PA3HBIX METOJIOB CEJICKIIMU B CO3/IaHUU COPTOB PACTEHHIA, TIOPOJ KHUBOTHBIX U
[IITAMMOB MHKPOOPTaHU3MOB,;

— 000CHOBBIBATh IPUYMHBI U3MEHSEMOCTH H MHOTO0OPa3usl BUIOB, IPUMEHSSI CHHTETUYCCKYIO TEOPHIO IBOJIOIUH;

— XapaKTePU30BaTh MOMYJISIIINIO KaK SIMHHITY YBOJIONNH, BU KAK CHCTEMAaTHICCKYIO KaTETOPUIO U KaK PE3yJIbTAT IBOJIOINH;

— YCTaHaBJIMBATh CBSI3b CTPYKTYPBI U CBOMCTB DKOCUCTEMBI,

— COCTaBIIAITh CXEMBI TMIEPEHOCA BEIIECTB M YHEPTHH B IKOCHUCTEME (CETH MHUTAHUS), TPOTHO3MPOBATh UX M3MEHEHHUS B 3aBUCHMOCTH OT M3MCHCHUS
(hakTOpPOB CpeIbI;

— apTYMEHTUPOBATH COOCTBEHHYIO IMO3HIIHIO IT0 OTHOIIECHUIO K SKOJIOTHYECKUM MTPOOJIeMaM U TIOBEJICHUIO B IPUPOTHOHN Cpejie;

— 000CHOBBIBaTh HEOOXOJMMOCTh YCTOWYHMBOTO Pa3BHTHS KaK YCJIOBHUS COXpPaHEHHUs OMOC(Epbl, — OICHUBATh NMPAKTUYECKOE M ITUYECKOE 3HAUCHHE
COBPEMEHHBIX MCCIICOBAHUI B OMOJIOTUH, METUITMHE, SYKOJIOTHH, OMOTEXHOJIOTHH; 00OCHOBBIBATH COOCTBEHHYIO OIICHKY;

— BBISIBJISITH B TEKCTE OMOJIOTUYECKOTO COICPIKaHUs MPOOJIEMy U aprYMEHTUPOBAHHO €€ OOBSCHSITD;

— TPEICTABISTh OHMOJIOTHYECKYI0 WH(GOPMAIMI0O B BHUAC TEKCTa, TAOJMIBI, CXEMBbI, rpaduka, JUarpaMMbl W JelaTh BBIBOJbI HA OCHOBAHHH
MPE/ICTaBIICHHBIX JIAHHBIX; MPEOOPa30BbIBATh rpaduK, TaOIHILy, THarpaMMy, CXeMY B TEKCT OMOJIOTHUECKOTO COJICPKAHUS.

Yuawuiica na yenyonennom yposne nonyuum 603mMoHcHOCHb HAYUUMbCA:

— 0pP2aHu308b16aMb U NPOBOOUMb UHOUBUOYATILHYIO UCCIe008AMENbCKYI0 0esimelbHOCb NO Ouonocuu (uiu paspadbameléams UHOUBUOYATbHYIL
npoeKm): 8bl08U2AMb SUNOMeE3bl, NIAHUPOBAMb pabomy, omoupams u nPeooPa3068vI8aAMb HEOOX0OUMYIO UHPOPMAYUIO, NPOBOOUMb IKCHEPUMEHMb,
UHMEPNpemupo8ams pe3yibmamsl, 0eiams 6bl600bl HA OCHOGE NOJIYYEHHBIX Pe3yIbMmamos, npeocmagiams NPOOYKm C80UX UCCIe008AHULL

— NPOCHO3UPOBAMb NOCAEOCMBUSL COOCNBEHHBIX UCCLEO08AHULL C YUeMOM IMULECKUX HOPM U IKOLOUYECKUX mMpeDO8aHUlL,

— 8bI0ENAMb CYUjeCmBEeHHble 0COOEHHOCMU HCUSHEHHBIX YUKILO8 npedcmagumenell pasHulX omoeno8 pacmerull U munog HCUBOMHbIX, U300paxcamo
YUKIIbL PA3BUMUSL 8 BUOE CXEM,

— aHanU3UpO8amb U UCNONb308AMb 8 PEUEHUU YYEOHbIX U UCCIe008AMENbCKUX 3a0ad UHDOPMAYUIO O COBPEMEHHbIX UCCLe008AHUAX 6 OUON02UU,
Meouyune u IKOL02UU;

— apeymMeHmupo8ams HeoOX00UMOCMb CUHME3A eCIMeCMBEeHHO-HAYYHO20 U COYUOSYMAHUMAPHO20 3HAHUS 8 INO0X)Y UHDOPMAYUOHHOU YUSUIUIAYUU,

— MOOeUpoB8amy UsMeHeHUe IKOCUCEM NOO GIUAHUEM PA3TUYHBIX 2PYNN PAKMOPO8 OKpyicaloujeli cpeobl,



— 8bIAGIAMb 8 Npoyecce UCCIe008AMENbCKOU 0eamelbHOCMU NOCIeOCMEUsS AHMPONOSEHHO20 B030€UCMBUS HA IKOCUCMEMbl C80€20 DPecUoHd,
npeonazams cnOCoObL CHUNCEHUS. AHMPONO2EHHO20 8030€CMBUsL HA IKOCUCTNEMbL,

— UCNONBL3068AMb NPUOOPEMEHHbLE KOMNEMEeHYUU 8 NPAKMUYECKOU 0esmelbHOCMU U NOBCEOHEBHOI JHCUZHU OISl NPUOOpemeHUs Onblma 0esimeabHOCMU,
npeouwecmasyroujeli NpoPecCUOHAIbHOL, 8 OCHO8e KOMOPOLUL 1edicum Ouo102us Kaxk yueOHbvlll npeomen.

Paznen 2. Cogep:xanune yueOHOro npeamMera
Beenenue (1 yac)
Mecto ydyeOHOro mpeamera «OO01Iass OHOJIOTH» B CUCTEME €CTECTBEHHOHAYYHBIX TUCHUILINH, a TakKe B OMOJOrnyeckux Haykax. Llenw u
3aJla4uM Kypca. 3HaueHUe TpeIMeTa sl IOHUMaHUS €IMHCTBA BCETO JKUBOTO U B3aMMO3aBHCUMOCTH BCEX YacTel Ouocdepsl 3eMin.

PA3JIEJT 1

Beenenne B o0noJioruio (4 uaca)

Tewma 1.1 Ilpeamer u 3agaum o01eil OM010ruM. YPOBHM OPraHU3alUY KUBOI MaTepun (2 yaca)

buonorus xak Hayka; nmpeAMeT U MeTOAbl u3yueHus B Ouonoruu. OOmias Ouonorus — yuyeOHass TUCHUILIHHA 00 OCHOBHBIX 3aKOHOMEPHOCTSX
BO3HUKHOBEHUS, Pa3BUTHs W TOJJACpKaHUS >Ku3HUM Ha 3emse. OOmas OWonorus Kak OJWH M3 HMCTOYHHKOB (HOPMHUPOBAHMSA IHATICKTHKO-
MaTEpUATUCTUUECKOTO MHPOBO33peHHs. (OO0Ie0nonornyeckue 3aKOHOMEPHOCTH - OCHOBAa PAlMOHAIBHOTO MPUPOONONIb30BAHMS, COXPAHEHUS
OKpY’Karollel cpefbl, MHTEHCU(UKAIIMK CEeJIbCKOXO3SICTBEHHOI'O MPOM3BOACTBA U COXPAHEHMsI 3/10pOBbs UeaoBeka. EAMHCTBO XMMUYECKOIO COCTaBa
KMBOM MaTepuM; OCHOBHBIE TPYINIBl XMMHUYECKMX D3JIEMEHTOB M MOJIEKYJ, OoOpasyrolue >kHBoe BemulecTBO Ouocdepsl. KierouHoe crpoenue
OpraHu3MOB, Hacessomux 3emito. OOMeH BemecTB (MeTaboIM3M) U CaMOPEryJsiius B OMOJIOTHYECKUX CHCTEMax; MOHITHE O TOMeocTa3ze Kak o0
00513aTeIbHOM YCJIOBHM CYIIIECTBOBAHHUS JKUBBIX cucTeM. CaMOBOCHpPOM3BEACHUE; HACIEACTBEHHOCTh U M3MEHYMBOCTh KAaK OCHOBA CYII[ECTBOBAHUS
KUBOM MaTepuu, UX MPOSBICHUS Ha PA3IMYHBIX YPOBHAX OpraHu3aluu kxuBoro. Poct u paszsurue, Paznpaxumocts; GpopMbl H30MpaTeabHON peakiuu
OpraHM3MOB Ha BHEIIHHE BO3JEUCTBUs (0€3yCIOBHBIE M YCIOBHBIE pe(IEKChI; TAaKCHCHI, TPOMHU3MBI W HACTHM). PUTMHYHOCTH MPOIIECCOB
KHU3HEIESATENIbHOCTH; OMOJOTHYECKHE PUTMBI U X aJalTUBHOE 3HAa4eHHE. J[MCKPETHOCTh KUBOTO BEIECTBA M B3aMMOOTHOILIEHUE YAaCTH U LIEJIOro B
OuocucremMax. DHEPro3aBUCUMOCTb KHUBBIX OPIraHU3MOB; (OPMBI TOTPEOICHHS SHEPTHUH.

[MapcTBa XHMBOW HPHUPOJBI; €CTECTBEHHas Kiaccu(UKalMs XHUBBIX OpPraHu3MoB. BumoBoe pa3zHooOpa3ue KPYyHHBIX CHCTEMAaTHUYECKUX TPYII H
OCHOBHBI€ MTPUHIIUITB OPTaHU3AIMH KUBOTHBIX, PACTEHUH, TPHOOB M MUKPOOPTaHU3MOB.

CBs13b OMOJOTMYECKUX JUCLHMIUIMH C IPYTUMHU HayKaMmu (XuMuew, ¢puszukoi, reorpaduei, actTpoHoMuel, ucropued u ap.). Ponb Ouonoruu B
(hOopMUPOBaHUM HAYYHBIX IPECTABICHUN O MUPE.

Kusup kak ¢opma CyIIecTBOBaHUS MaTepUU; ONpeAeSICHUE MOHATUS «OKU3HbY». JKHU3Hb U KUBOE BEIIECTBO; KOCHOE, OMOKOCHOE U OMOTE€HHOE
BelecTBO Ouocdepbl. YPOBHU OpPraHU3AIMK )KUBOW MAaTePUH U MPUHITUIBI UX BBIICICHUS; MOJIEKYISIPHBINA, CYOKIETOUHbIHN, KIETOUYHbIN, TKAHEBBIA 1
OpraHHBIN, OPraHU3MEHHBIH, MOMYJISIIMOHHO-BUI0BOM, OMOIIEHOTHYECKUNA U OMOCHEPHBI YPOBHH OPTaHU3AIIUN KUBOTO.

o Jlemoncmpayusa. CXxeMbl, OTpa)karoliye MHOIOYPOBHEBYIO OpPraHM3alHIO KHUBOTO (OpraHU3MEHHBIA 1 OMOLIEHOTHYECKUH YPOBHH).

Tema 1.2 OcHoBHBIE CBOiicTBa ;kHBOro. MHOroo0pasue »kuBoro Mmupa (2 yaca)
o Jlemoncmpayusa. CXeMbl, OTpPaXKalolle CTPYKTYypy LAPCTB JKUBOW MPHUPOIBI, MHOrooOpasue KHUBBIX OpraHu3mMoB. CxeMbl M TaOIHIIb,
XapaKTepU3yIOIlKe CTPOEHHE U pacpOCTpaHeHue B OrMocepe pacTeHUH, )KUBOTHBIX, IPUOOB U MUKPOOPTraHU3MOB.



Ocnognvie nonamus. buonorus. XKusub. OCHOBHbBIE OTJIMYUS KUBBIX OPTaHU3MOB OT OOBEKTOB HEKUBOW MPUPOIBL. YPOBHHU OpraHU3AIMH KUBOU
Matepund. OOBEKTHI U METOABl W3Yy4YCHHsS B Ouosiornd. MHOrooOpasue XKHBOTO MHpPA; IApPCTBAa KUBOW MPHUPOIBI, €CTECTBEHHAs CUCTEMa
KJIacCU(UKAlUK KUBBIX OpPraHu3MoB. Heopranuueckue M OpraHUYECKHME MOJIEKYJIBI M BEIIECTBA; KJIETKAa, TKaHb, OpPraH, CHUCTEMbl OPraHOB.
[TonsaTue o nenoctHOM opranusme. Bun u nomyssiius (oOmme npeacrasienus). buoreonenos. buocdepa.

Ymenus. O0bSICHATH OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB, B TOM YHCJIE 3TAIbl META00JIM3Ma, CAMOPETYIISIIIUIO; TIOHITHE TOMEOCTa3a U JAPyTrue
OCOOCHHOCTH KHMBBIX CHUCTEM Pa3JIMYHOIO HEPApPXUUYECKOTO YPOBHS KaK pe3yJbTaT IBOJIOLMHU >KUBOM MaTepuu. XapaKTepu3OBaTh CTPYKTYPY
LIaPCTB KUBBIX OPTaHU3MOB.

Mesicnpeomemnvie cea3u. boranuka. OCHOBHbIE TPYIIBI PACTEHUN; NPHUHILMIIBI OPraHU3allMd PACTUTENBHBIX OpPraHU3MOB, TPUOOB U
MUKpPOOPraHu3MoB. 300Ji0rusi. OCHOBHbBIE TPYMIbI )KMBOTHBIX; OTJIMYMS KUBOTHBIX M PACTUTEIbHBIX opraHu3smMoB. Heopranu4veckasi Xummus.
Kucnopon, Bomopoa, yriepon, a3or, cepa, ¢hocop u aApyrue 3aeMeHThl nepuoandeckoit cuctemsl [[.1. MenaeneeBa, X OCHOBHbIE CBOWCTBA.
Oprannyeckass xumusi. OCHOBHbIE TPYNIbl OPraHUUECKUX COECTUHEHHM; OMOIOrHYecKre MOJIMMEPbl — OEIIKU, KUPbl U HYKJIEMHOBBIE KHCIIOTHI,
yTJIEBOJIBI.

K.p. Nol «Beeoenue 6 duonocuro»

PA3JIEJI 2

IMpoucxo:knenne U HaYaIbHBIE TANBI PAa3BUTHS KU3HU Ha 3emute (7 4acoB)
Tema 2.1 UcTopusi npeacTaBiieHii 0 BOSHHKHOBeHHH K13HU Ha 3emJe (1 dac)
Mudonornueckue npeacrabieHus. [lepble Hay4HbIE MOMBITKM OOBSCHEHUS CYLIHOCTH M Mpoliecca BO3HUKHOBeHUs ku3HU. Omnbitel @. Penu,

B3TIIAABL B. FapBeﬂ, OKCIICPUMCHTEI JL. HaCTepa. TeOpI/II/I BCYHOCTH XKHU3HH. MaTepI/IaJ'II/ICTI/I‘-ICCKI/IC MpEACTaBJIICHHUA O BOBHUKHOBCHUU KU3HU HA 3emie.

Jlemoncmpayusa. Cxema skciepumenTon JI. [Tactepa.

Tewma 2.2 IlpeanocblIKH BO3HUKHOBeHHUsI sKu3HU Ha 3emure (1 vac)
[Ipeanochuiky BOZBHUKHOBEHUS )KM3HU Ha 3eMJle: KOCMUYECKUE U TIaHETapHbIC, XUMUYECKHUE MPEANOCHUIKY 3BOJIIOIIMM MAaTEPUHU B HAIllpaBJICHUU

BO3HHUKHOBCHUA OPraHUYCCKUX MOJICKYJI: ICPBUYHAA aTMocq)epa H 3BOJIIOIUA XUMHUYCCKUX DJICMCHTOB, HCOPTaHUYCCKUX U OPraHUYCCKUX MOJICKYJI Ha
PpaHHUX 3Tamnax pa3BUTUA 3emun.

,ZZEMOHcmpauwl. Peaknuu AACPHOI0 CUHTE3a; 5BOJIIOIHA 3JICMCHTOB U HCOPIraHUYCCKHUX MOJICKYII. CXCMBI, OTpaAXKAOMIKUC STAllbI (I)OpMI/IpOBaHI/ISI
IJIAaHETHBIX CUCTCM.

Tema 2.3 CoBpeMeHHbIE NPeACTABIEHUS 0 BOSHUKHOBEHNH »Ku3HU Ha 3emute (5 4acoB)
CoBpeMEHHbBIE  MPEACTABICHHMS O BO3HUKHOBEHMM >ku3HM; Teopuss A.M. Omnapuna, oneitel C. Mumiepa. Teopun NpoHCXOKICHUS

nporoduonoaumepoB. CBOMCTBa KoallepBaTOB: pPeaKIUM OOMEHa BEIIEeCTB, CaMOBOCIPOU3BEACHHUE. DBOJIONUS HPOTOOMOHTOB: (HhOpMHpOBaHHE
BHYTpPEHHEH Cpeflbl, MOSBICHUE KAaTallu3aTOPOB OPTaHUYECKOW MPHUPOMbI, BOSHUKHOBEHHE TeHETHUUYECKOTo kojna. 3HaueHue pador C. Dokca u Jx.
bepnana.

I'umoTe3pl BO3HUKHOBEHHS TI'€HETHYECKOIO Kozaa. HauanbHble 3Tambl OHOJIOTHYECKOM OBOJIONHH. BO3HHUKHOBCHHC (I)OTOCI/IHTGSB_, OYKapuorT,



IMOJIOBOT'O Ipouecca 1 MHOTOKJICTOYHOCTH.
L4 ﬂEMOHcmpaLﬂ/l}l. CxeMBlI BO3HUKHOBCHHUS OOHOKJICTOYHBIX 3YKApHUOT, MHOI'OKJICTOYHBIX OpPraHMW3MOB, pa3BUTHUA LAPCTB paCTeHI/Iﬁ 1 XMBOTHBIX,
MnpeaACTaBJICHHLIX B y‘le6HI/IKe.

e OcHosnvie nousimus. Teopus akagemuka A.M.OnapuHa o TPOUCXOXKICHUH XKU3HM Ha 3emiie. XuUMHUUecKas 3BoJitonus. HeObuonornyeckuii cuHTe3
opranuueckux coenuHeHuil. KoanepBaruble kammu U ux sBomonus. [Ipotoduontsl. bruonornyeckas memOpana. Bo3HUKHOBEHHE T€HETHYECKOTO
kona. be3wsnepusbie (MpokapuoTHUeckue) KiIeTku. KieTku, nMerone orpaHu4eHHoe 000J109Koi siapo. KieTka — anmeMeHTapHas CTpyKTypHas —
(yHKIIMOHATFHAS €IMHUIA BCETO JKUBOTO.

o Vwmenus. OOBSACHATh C MaTEPUATMCTUYCCKUX TO3UIMH BO3HUKHOBEHHS KM3HM Ha 3eMJIe KaK €CTECTBEHHOE COOBITHE B IICTIH 3BOJIIOIMOHHBIX
npeoOpa3oBaHUil MaTEPUU B LIETIOM.

o  Meowcnpeomemnvie cenzu. Heopranudeckass xumusi. [lepuonnueckas cucrema snementoB J.M. Menpaeneea. CpoiictBa pactBopoB. Teopus
ANEKTPOJUTUYECKON auccouuanuu. Opranumdeckasi xumus. [losydeHne M XMMHUYECKHE CBOMCTBA MpPEAENIbHBIX YIJIEBOAOPOIOB. MDU3HKA.
HNonusupyroiiiee u3nyyueHue; MOHATHE O J103€ U3TyUYEeHUsI U OMOJIOTHYECKON 3amuTe. AcTpoHoMusi. Opranu3anus IIaHeTHbIX cucteM. CoJlHeuHas
cucrtema, ee cTpykrypa. Mecro maHeTsl 3emiist B COTHEUHOM cUCTEME.

PA3JIEJI 3

Yuenne o kiaerke (39 yacon)
Tema 3.1 BBeaenue B untojioruio (1 gac)
[Mpeamer u 3amayM MUTOJOTHH. MeETOIbI M3YYECHHUs KIIETKU: CBETOBas M JJIEKTPOHHAS MHUKPOCKOMHS; OHOXMMHYCCKHE W HMMYHOJIOTHYECKUE
MeTobl. /IBa THIA KJIIETOYHON OpraHU3aliy: TPOKApUOTUYECKAst U 3YKaPHOTHUSCKUE KIICTKH.
o Jlemoncmpayus. TlpuHIMIHATIBHBIE CXEMBI YCTPOWCTBAa CBETOBOTO M AJIGKTPOHHOTO MHUKpOCKOMa. CXEMbl, HIUTFOCTPUPYIOUINE METOIbI
MpernapaTuBHON OMOXUMHUHM U UMMYHOJIOTHH.

Tema 3.2 Xumuueckasi opranu3amnusi ;kuBoro Bemectsa (10 qacos)

DNeMEHTHBIN COCTaB XWBOTO BemIecTBa OMocdepsl. PacmpocTpaHEHHOCTh 3JIEMEHTOB, MX BKJIaJ B 00pa3oBaHHE >KMBON MaTEepHUH U OOBEKTOB
HEXHUBOHM MpHUpOIbl. Makpo3IeMeHThl, MUKPOIJIEMEHThI; X BKJIAJ B 00pa3oBaHHWE HEOPTaHWYECKMX M OPraHMYECKHX MOJIEKYJ KHBOTO BEILECTBA.
Heopranmueckue MOJIEKYITbI )KHBOTO BEIIECTBA: BOJIA; XHMUYECKHE CBOMCTBA M OMOJIOTUYECKAsl POJIb: PACTBOPUTENb TUAPO(GHUIBHBIX MOJEKYI, cpeaa
MPOTEKaHUs OMOXMMHUYECKHX IMPEBPAILIECHUH; POJb BOJABI B MEKMOJICKYJISIPHBIX B3aUMOJICHCTBUSAX, TEILTOPErysaiuu u jap. Colu HEOPraHUYECKUX
KHCJIOT, UX BKJIAJ B 00ECTIEYCHNE TIPOIIECCOB KU3HEACATEIIEHOCTH U TIOJIEpKAHUE TOMeocTas3a. Posib KaTHOHOB M aHHOHOB B 00ECTIEYCHNUH TP OIIECCOB
KHU3HeIeATeNbHOCTH. OCMOC M OCMOTHUYECKOE JIaBJICHHE; OCMOTHYECKOE MOCTYIJICHHE MOJIEKYJ B KJIEeTKY. BydepHbie cucTeMbl KIETKH U OpraHu3Ma.
OpraHnyeckne MOJEKYJbl. bruomorndeckue mommuMmepsl — O€JKH; CTPYKTypHas opraHu3anus (TIepBUYHAs, BapHaHTHl BTOPUYHOH, TPETHUYHAS W
YEeTBEPTUYHAS CTPYKTypHas OpraHu3alus MOJIEKYNl Oelka M XHMMHUYECKHe CBs3M, UX oOpasyromiue). CBoiCTBa OEIKOB: BOAOPACTBOPHUMOCTD,
TePMOJIAOUITLHOCTD, IOBEPXHOCTHBIN 3apsia U JIp.; AeHaTypanus (oOpaTumasi 1 HeoOpaTumMasi), peHaTyparus; OMOJOTHYECKUM CMBICI M TTPAKTHUYECKOE
3HayeHue. DyHKIUN OEIKOBBIX MOJEKYJI. bHojormueckue KaTamu3aTopbl — OCNKH, KJIacCH(HKAlWs, WX CBOWCTBA, POJib OCJIKOB B OOECIIEYCHUU
MIPOLIECCOB KU3HEJCATENIbHOCTH. YTJEBOJbl B JKM3HM PACTEHMH, >KHBOTHBIX, TI'pPUOOB U MHKPOOpPraHu3MoB. CTpPyKTYpHO-(QYHKIMOHAIbHbBIE



0COOEHHOCTH OpraHU3allM MOHO- W JucaxapuaoB. CTpoeHHe W OMOJOTHYEcKas posib OMOMOJIMMEPOB — MOJHCAaxapuaoB. JKUpbl — OCHOBHOM
CTPYKTYPHBI KOMIIOHEHT KJIETOYHBIX MEeMOpaH M HMCTOYHUK 3Heprur. OcOOEHHOCTH CTPOEHMS >KUPOB M JIMIIOWJOB, JIeXKAlIMEe B OCHOBE HX
(YHKIMOHATBPHON aKTHMBHOCTH Ha YPOBHE KJIETKH W IenoctHoro opranmisma. JJHK — Mosexysnsl HacinenCcTBEHHOCTH; MCTOPHS M3Y4EHHUS. YPOBHHU
CTPYKTYPHOM OpraHu3aluy; CTPYKTypa MOJIMHYKJICOTUAHBIX LENel, IpaBuiIo KoMIuIeMeHTapHOoCTH (paBuiio Yapradga), aBoiinas cnupaib (YOTCOH U
Kpuk); 6uonornyeckas pons JJHK. 'enetudeckuii kox, cBoiicTBa koaa. Penyrummkarnms JIHK, nepenaua nHacnencTBeHHOW HHPOPMAITMH U3 TTOKOJICHHS
B nokosienue. [lepenaua HaciencTBeHHOW MH(opManuu U3 aapa B nuromiasMmy; Tpanckpunuus. PHK, crpykrypa u ¢ynkunu. MapopmannonHsle,
TpaHCHOPTHBIE, pubocoManbhbie U perynstopasie PHK. «Manbie» MoJeKysbl 1 UX poiib B OOMEHHBIX Mpolieccax. BUTaMHUHBI: CTpOCHUE, HCTOUHUKU
HOCTYIJICHUS, PYHKLIUU B OpraHU3Me.

Omnpenenenre HYKJIEOTHJIHBIX IOCJIEI0BAaTEIbHOCTEH (CEKBEHHMPOBAHKWE) I€HOMOB pAacTEHUH M KMBOTHBIX. ['eHOM uenoBeka. ['eHernueckas
MH)KEHEepHUs; TeHOIMarHOCTUKA ¥ TeHOTepanus 3a00JeBaHUN YeJI0BeKa U )KUBOTHBIX.

o Jlemoncmpayusa. OObEeMHbIE MOJIENH CTPYKTYPHOM OpraHu3aluy OMOJIOTHYECKUX MOJIUMEPOB: OEIKOB U HYKJIEMHOBBIX KHCIIOT; UX CPABHEHUE C

MOJIETSIMU UCKYCCTBEHHBIX MTOJIMMEPOB (IOJUBUHMWIXIOPHU U Ap.).

JLp. «@epmenmamugroe pacujenierue nepokcuoa 6000po0a 8 MKAHIAX OPSAHUIMAY
JLp. «Onpeodenenue Kpaxmana 8 pacmumenbHblX KIemKaxy

11.p. «Cpasenumenvnas xapakmepucmuxa /[HK u PHK»

Il.p. «Pewenue 3adau no npasuny Yapeaggay

I1Lp. «Pewenue 3a0au Ha 6uocunmes 6enxax

Il.p. «Pewenue 3a0ay no mMoneKyiapHou OUOLIOSUUY

Tema 3.3 Ctpoenue u pyHKIIMU NPOKAPHOTHYECKOI KiIeTKH (2 yaca)

IapctBo IIpokapuots! (IpoOsiHKM); cucTeMaTHKa M OTAEIbHbIC MPEICTaBUTEIN: [IMaHOOAKTEpUH, OaKTepuu U MHUKOIUIa3Mbl. Popma U pa3mepsl
MIPOKApUOTUYECKUX KJIETOK. CTpOeHHE LMTOIUIa3Mbl OaKTEpHANbHOM KJIETKH; JOKalu3alus (pepMEHTHBIX CHUCTEM M OpraHu3alus MeTradojau3Ma y
npokapuoT. ['eHeTmueckuil ammapaT OakTepHil; OCOOEHHOCTH pealn3aluu HacieACcTBeHHOM uHpopMmanuu. OCOOEHHOCTH >KU3HEAEATEIbHOCTH
OakTepuii: aBTOTpodHBIE U TeTepoTpodHbIE OaKTEpUU; a’dpoOHBIE W aHA’pOOHbIE MHUKpoopraHu3Mbl. CropooOpazoBaHuE U €ro OMOJIOrHYecKOoe
3HaueHue. PasMHoXkeHue, nonosou npoyecc y bakmepuii, pekomburayuu. Mecto u poib MPOKapUOT B OUOLIEHO3aX.

o Jlemoncmpayus. CXxeMbl CTPOEHHS KJIETOK PA3JIUYHBIX IPOKAPHUOT.

Tema 3.4 CTpyKTYpHO-(pYHKIHMOHATbHASI OPraHU3ALMS KJIETOK 3YKapHuoT (6 4acoB)

[{uTomnnazma sykapuoTHUECKOHN KIeTKH. MeMOpaHHbIi IPUHIUI OpraHu3aluu KJIETOK; CTpOeHHEe OUoornueckoil MeMOpaHnbl, MOPGOJIOTHYECKUE U
(GyHKIMOHATBHBIE OCOOEHHOCTH MeMOpaH pa3iWYHbIX KIETOYHBIX CTPYKTyp. OpraHeiibl IMUTOMJIAa3Mbl, UX CTpyKTypa U ¢yHkuuu. HapyskHas
UTOIIa3MaTudeckass MemOpaHa, SHJIOIJIa3MaTUYecKass CeThb, ammapar [OoJbIKH, JIM30COMBI; MEXaHH3M BHYTPUKIETOYHOTO IHILIEBAPEHHUS.
MHUTOXOHAPHM — YHEPreTUUECKHUE CTAHIMH — KIJICTKH; MEXAHHU3MbI KIETOYHOTO JbIXaHHMA. PHOOCOMBI M WX ydacTHe B TMpoleccax TPaHCISAIHH.
Kierounsnii nentp. Opranonpl IBHKEHUS: KIYTUKA U pecHUYKH. [{utockener. CrenuanbHble OpraHOUAbl HUTOILIA3MBI: COKPATUTEIBHBIC BAKYOIIH U
ap. BzaumoneiictBue opraHon1oB B o0ecriedeHnu nporueccoB Meradbonm3ma. OCOOEHHOCTH CTPOCHUSI PACTUTEIBHBIX KJIETOK; BaKyOJId U TUIACTHIBI.
Buas! mnactun; ux crpykrypa U GyHKIHOHaIbHbIE ocoOeHHOCTH. KiteTounas ctenka. OcoOEHHOCTH CTpOEHUs KIIEeTOK Ipru0oB. Britouenus, 3HaueHue
U poib B MeTabonu3Me KieTok. KierouHoe siipo — IEHTp yNpaBIICHUS KU3HEACATEIBHOCThIO KIETKU. CTPYKTYpbl KIETOYHOTO fA1pa: siiepHas



000J104YKa, XpOMaTHH (T€TEPOXPOMATHH M 3yXpPOMAaTHH), sAPHIIIKO. KaproriasMa; XMMUYECKH COCTaB M 3HAUCHHE JUISl JKU3HEICSATEILHOCTH SIIpa.
JuddepennnanbHas aKTUBHOCTh T'€HOB; 3yXpOMaTHH. XpoMmocoMbl. CTpyKTypa XpOMOCOM B pasfMYHbIE MEPUOMbI >KU3HEHHOTO IMKJIAa KIETKHU;
KapHOTHIIL, IOHSITHE O TOMOJOTMYHBIX XPOMOCOMaXx. JIMTUIOMAHBIN U TaluIONIHBIA HA0OPB! XpoMocoM. Kierounsie TexHonoruu. CTBOJIOBbIE KIETKU U
MEPCIIEKTUBBI UX IPUMEHEHUSI B OMOJIOTuU U MenuiuHe. KinonupoBanue pacTeHUil U JKUBOTHBIX.
o Jlemoncmpayus. Monenun kiieTku. Cxembl CTPOCHUS OPTaHOUIOB PACTUTENBHON M KHUBOTHOM KileTOK. MuKponpenapaTsl KIETOK PacTeHUH,
KUBOTHBIX U OJTHOKJICTOYHBIX TPUOOB.

JLp. «H3yuenue cmpoenus pacmumenvbHOU U HCUBOMHOU KIeMOK NOO MUKPOCKONOM»
JLp. «Habnooenue 3a 0sudxicenuem yumoniazmsl 8 pacmumenbHblX K1emKaxy
I1L.p. «Cpasnenue cmpoenus Kiemoxk pacmeHutl, #}UBOMHbIX, 2pub086 u baxmepuiLy.

Tema 3.5 O6men BemecTB B KieTke (MeTadosausm) (10 gacos)

OOMeH BelIecTB M MPEBpAIllEeHHE YHEPTUU B KIETKE — OCHOBA BCEX NPOSBICHUH €€ XU3HEAEATEIbHOCTH. KartanuTudeckuil xapakTep peakiuii
oOMeHna BemlecTB. KommapTMeHTanu3amusi HpOIECCOB MeTa0oMu3Ma M JIoKanu3auus creudduyeckux (epMeHTOB B MeMOpaHax OMpeeTIeHHbBIX
KIIETOYHBIX CTPYKTYp. ABTOTpO(HBIE M TeTepoTpodHble opraHu3Mbl. I[lmacTuueckuii W sHepreTnyeckwii oOMeH. Peanmuzamusi HaciieACTBEHHOU
unpopmanuu. buonoruueckuil cuHTe3 OCIKOB U Opyeux opeanuyecKux moaekyn B KieTke. TpaHCKpHUMIMS; €€ CYIIHOCTh U MexaHu3M. [IpoueccuHr
uPHK; 6uonocuueckuii cmvicn u 3nauvenue. TpaHCIALMS; CYINIHOCTb M MEXaHH3M. DHEpPreTuyeckuii oOMeH; cTpykrypa U pyHkiuu ATO. Dtamsl
sHepreTudeckoro ooMena. IloaroToBuTenbHeIi 3TaM, pojib JIU30COM; HEMONMHOE (OecKkuciopoanoe) paciienienue. [loiHoe KUCIOpoaHOe OKUCIEHHE;
JIOKaJIM3alMsl IPOLIECCOB B MUTOXOHIpUsIX. ConpshkeHHe pacillelIeHHsI TITI0K03bI B KJIeTKe ¢ pacnagoM U cuHte3oM AT®. dortocunTes; cBeToBas (asza
U OCOOCHHOCTH OpraHU3allMM THJIAKOMIOB TpaH, JHEepreTuyeckas IEeHHOCTb. TeMHoBas ¢a3a (OTOCHHTE3a; NPOLECChl TEMHOBOU (a3bl;
HCIOJIb30BaHUE IHEPTUU. XeMocHuHTe3. [IpuHIMIIBI HEPBHOM M SHAOKPUHHOW PETyJISAINN POLECCOB NMPEBPAILEHUS BEIIECTB U YHEPTUH B KIIETKE.

o Jlemoncmpayus. CxeMbl myTed MeTabonn3Ma B KJIETKe. DHEpreTuuecKuii OOMEeH Ha MpUMepe paclleIuieHus rtoKo3bl. [lnactuyeckuii ooOmeH:

O6uocunTe3 Oenka u (porocuHTe3 (MoAeNU-anmiauKanun). CxeMpl, OTpakarolIMe MPUHLUIBI PETYISIMA MeTabolIn3Ma Ha YPOBHE II€IOCTHOTO
OpraHusma.

o [lp. «CpasHenue npoyeccos Opodxcenus u ObIXaHUus»
o [lp. «Cpasnenue npoyeccos pomocunmesa u xeMOCUHME3A»
o [lp. «Pewenue 3a0ay Ha onpedenenue Koauvecmea monexyn 2nokosvl u AT® 6 npoyecce kamaboarusma

Tema 3.6 ’KusHeHHbBIH UK KJIeTok (6 uaca)

Kietku B MHOTOKJIETOYHOM opranusMme. [Toustre o auddepeHupoBKe KIETOK MHOTOKJICTOYHOTO Ooprann3Ma. JKu3HEHHBIH UK KIETOK. TKaHH
OpraHu3Ma ¢ pa3HON CKOPOCTHIO KJIIETOYHOTO OOHOBJICHHS: OOHOBIISIOIIHECS, PACTYIIHE U CTAOWIbHBIE. Pa3MHOKEHHE KIIETOK. MUTOTHYECKHI MK
uHTepdasa — nepuo] MOArOTOBKU KJIETKU K AeneHuio, penymiukanus JIHK; mutos, ¢a3sr MuToTHUECKOTO AETeHHUS U TpeoOpa3oBaHUs XPOMOCOM B
HUX. Mexanusm 00pazosanus 6epemena 0eieHus U PACXOHCOeHUs. OOUEPHUX XPOMOCOM 8 anagase. BUOTOTHYECKUit CMBICT MHUTO3a. broornueckoe
3HA4YCHUEC MUTO3a (GCCHOHOG PA3SMHOXCHUC, POCT, BOCIIOJIHCHUC KJIICTOYHLIX MMOTCPb B (I)I/I3I/IOHOFI/ILICCKI/IX U IIaTOJIOTUYCCKUX YCJ'IOBI/IHX). ITousiTue o
pereHepanuu. Hapyuwienus uHmencusHoCmu KIemouHOo20 PA3MHONCEHUs. U 3A001e6aHUsl Hel08eKd U MHCUBOMHLIX. Mpoguueckue 36l
000poKauecmeeHHble U 310KAYeCmEeHHble ONYXOJU U Op.



,ZZeMOHcmpaL;uﬂ. Murotnueckoe JACJIICHUE KIICTKW B KOPCIIKE JIyKa IIOJ MUKPOCKOIIOM M Ha CXEMCE. I'mcronorndeckue nperaparbl pa3jiIndHbIX
TKaHEeH MIJICKOIIMTAOIIMX. CxeMsbl CTPOCHUA PACTUTCIIBHBIX W KMBOTHBIX KIJICTOK Pa3JIMYHBbIX TKaHEH B mponecce ACICHUA. CxeMsbl HYTCﬁ
pEereacpan OpraHoB U TKaHeHu Y ) KMBOTHBIX PA3HBIX CUCTEMATHYCCKUX I'PYIIIL.

JLp. «H3yuenue gpaz mumo3sa 6 Kiemrax KOpewKa IyKa»
I1.p. «Pewenue 3a0au na onpedenenue konuvecmaa xpomocom u JJHK na pazuvix cmaousx mumo3sax

Tewma 3.7 HekJjieTounbie ¢gopmbl :ku3Hu. Bupycol u 6akTepuodaru (2 yaca)

Bupycbl — BHYTpUKIIETOUHBIE Mapa3UThl Ha TIEHETHUYECKOM YypoBHE. OTKphITHE BHPYCOB, MEXaHU3M B3aUMOJICHCTBUS BHpyca M KIETKH,
MHGEKIMOHHBIN mpoliecc. BepTukanbHbIil U TOPU30HTAIBHBIN THII II€pelauld BUPYCOB. 3a00JIeBaHUs ) KMBOTHBIX U PACTEHUH, BbI3bIBAEMbIE BUPYCAMH.
BupycHsie 3a6oeBanus, BcTpevaromuecs y dyenoBeka; rpuri, renatut, CIT1/]. bakrepuodarn.

Jlemoncmpayusa. Moaenu pa3iaudHbIX BUPYCHBIX 4acTUIl. CXeMbl B3aMMOJCHCTBUSA BUPYCa M KIETKH MPH TOPU30HTAIHLHOM U BEPTHUKAIBHOM
ture nepenadn nHpeknun. CXeMbl, OTpaKaIOIIUE MPOIECC PA3BUTHS BUPYCHBIX 3a00JICBaHUH.

Tema 3.8 Kirerounas Teopusi (2 daca)

Knerounas Teopus crpoenusi opranu3mMoB. Mictopust pazButus kiaetodHoi teopun; padotsl M. Illneiinena, T. llIBanna, P. bpoyna, P. Bupxosa u
npyrux yudeHbiX. OCHOBHBIC TIOJOXKEHUSI KJIETOYHON TEOpUM; COBPEMEHHOE COCTOSHHME KIIETOYHOW TEOPUH CTPOCHMSI OpPraHW3MOB. 3HA4YCHHE
KJIETOYHOM TEOpUU ISl pa3BUTHS OUOJIOTUH.

Jlemoncmpayus. buorpaduun ydeHbIX, BHECIIUX BKJIAJl B Pa3BUTHE KJIECTOUYHON TCOPHUH.

Ocnognvie nonamus. OpraHMuecKrie U HeOpraHW4ecKue BellecTBa, 00pa3yoliye CTPYKTYpHbIe KOMIIOHEHT KJIeTOK. [IpokaproTsl: 6akTepun u
CUHE-3€eJIEHbIE BOJIOPOCH (IHaHO00aKTepHH ). DyKapuOTHYECKas KJIETKa; MHOTO00Opa3re 2yKapHuoT; KJIETKH OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
opranu3MoB. OCOOEHHOCTH PacTUTENLHOW M >KMBOTHOM KJIETOK. SIIpo M muTomia3Ma — IJIaBHbIE COCTAaBHbIE YacTH KIETKH. OpraHouibl
uuToraa3Mbel. BxiarodeHus. XpoMocoMbl, WX cTpoeHue. JIMMmouaHbIM M ramaoujHblii Habopel xpomocoMm. Kapuortun. JKu3HeHHBIM LHKI
KJIETKA. MUTOTHYECKUIM LUKI; MUTO3. bronornueckuii cMpica MUTO3a. bronornueckoe 3HaueHne muto3a. IlosiokeHns KiI€TOYHOW Teopuu
CTPOEHHS OPTaHHU3MOB.

Ymenus. O0ObICHATH PUCYHKH U CXEMBbI, IMPCACTABJIICHHBLIC B yLIC6HI/IKC. CaMOCTOSTEIIFHO COCTaBIIATH CXCEMEI mponeccoB, NpOTCKAIINX B
KJICTKC, W JIOKAJIM30BaTh OTACJIBHBIC HX OTallbl B PA3JIMYHBIX KICTOYHBIX CTPYKTYypax. I/IJ’IJ’IIOCTpI/IpOBaTB OTBET HpOCT@ﬁH.IHMH CcXeMaMu "
PUCYHKAMHU KIJIICTOYHBIX CTPYKTYP. PabGorats ¢ MHKPOCKOIIOM U U3TOTOBJIATH HpOCTefIHlI/IC npemnaparsl Jid MUKPOCKOIMUYCCKOT0 UCCIICAOBAHUA.

Meowcnpeomemmuvie cesasu. Heopranudeckasi xumus. Xumudeckue cBsizu. CtpoeHue BemniecTBa. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUN.
Oprannyeckasi xumusi. [[pyHIHNIBI OpraHU3alii OPTaHUYECKUX COSAMHEHHNA. YTIIEBOMBI, )KHUPHI, OCIKU, HYKJICHHOBBIE KUCIOTH. MDuU3HuKA.
CBolicTBa )KUAKOCTEH, TEIUIOBBIC ABJICHUA. 3AKOHBI TEPMOJIUHAMUKH.

K.p. Ne2 «Cmpoenue u xumuueckuit cocmae Kiemxu



PA3JIEJT 4

PazmHosxkenne opranuzmos (9 yacos)
Tema 4.1 BecnioJioe pa3MHOKeHHe PACTeHHI U ’KUBOTHBIX (2 yaca)
@opmMbl 0€CHOJO0ro pa3sMHOXKEHHUS: MUTOTHUECKOE [EJIEHHE KIETOK OJHOKJIETOYHBIX; CHOpPOOOpa3oBaHUE, MOYKOBAHUE Y OJHOKIETOYHBIX U

MHOT'OKJICTOYHBIX OPTaHU3MOB; BEIr€TaTUBHOC PA3MHOKCHUC. Buonoruyeckuii CMBICI B OBOJJOIMOHHOC 3HAYCHUC Oecronoro PA3SMHOXKCHUA.

Hemoncmpayus. CriocoObl BETeTaTUBHOTO PAa3MHOXKEHHUS IUIOJOBBIX JEPEBHEB W OBOIIHBIX KyJIbTyp. CXeMbl M PUCYHKH, IOKa3bIBAIOIINE
MIOYKOBaHUE JAPONOKEBBIX TPUOOB M KUIIEYHOIIOJIOCTHBIX.

Tema 4.2 IMosioBoe pa3zmMHokeHue (7 4acoB)
[TonmoBoe pa3MHOKEHHE pacTEHWH M KUBOTHBIX. [loJ0Basi cucTeMa, opraHsl MMOJIOBOTO Pa3MHOXKEHUsST MileKonuTaronux. ['amerorenes. I[leprombt

00pa3oBaHUs TOJIOBBIX KIETOK: pa3MHOXeHue u poct. Ilepron cospeBanus (meiio3); npodasza I u mporeccel, B Hell NPOUCXOAIINE: KOHBIOTAIIUS,
KpOCCHHTOBep. MeXaHn3M, FTeHeTHUECKHE TIOCJICACTBHS U OMOJIOTHYECKUN CMBICT KPOCCHHTIOBepa. bronornueckoe 3HadeHne 1 OMOIOTHYECKUN CMBICIT
Mmeiioza. [leproa GpopMupoBaHUS MOJIOBBIX KIETOK; CYITHOCTh U 0COOEHHOCTH TeueHUs. OCOOCHHOCTH criepMaTroreHe3a u oBorene3a. OceMeHeHne u
OILUTIOIOTBOpEHKE. MOHO- U moJHcnepMust; Onoornuyeckoe 3HaueHne. HapyskHoe u BHyTpeHHee orutoiotBopenue. [lapreHorenes. Pa3surue monoBbix
KJIETOK y BBICIIMX PAaCTCHUH; IBOMHOE OILUIOJOTBOPEHUE. DBOJIOIMOHHOE 3HAUCHHE TT0JIOBOTO Pa3MHOKCHHUS.

Jemoncmpayus. MukpornipenapaTsl sifliekieTok. Cxema CTpOeHMsI ClIEpMATO30UI0B PA3IIMYHBIX KUBOTHBIX. CXEMbI M PUCYHKH, IIPE/ICTABIISIOIINE
pa3HooOpa3ue MOTOMCTBA y OJTHOW Mapbl POJUTEIEH.

OcHosnvie nouamus. MHOroo6pasue GopM 1 pacripoCTPaHEHHOCTh OECTIONOTO pa3MHOKEHHS. bruonornyeckoe 3HaueHNEe O€CTOIOT0 Pa3MHOKEHHUSI.
[TonoBoe pa3MHOXKEHHUE U ero OHoJoruueckoe 3HaueHrne. OpraHpl MOJIOBON CUCTEMBI; IPUHIIUIIBI UX CTPOSHUS U TUTHEHA. [ ameToreHes; Meio3 u
ero omosiornueckoe 3HaueHne. OCEMEHEHHE U OTJI0I0TBOPEHHUE.

Vmenus. OOBSACHATH Tpolecc MeHo3a U JApyrue H3Tanbl O0pa30BaHUS IOJIOBBIX KJIETOK, HCIOJB3YysS CXEMbl M PUCYHKH M3 Yy4yeOHMKa.
XapakTepu30BaTh CYIIHOCTb OECIIOIOTO U MOJIOBOTO PA3MHOXKEHHUS.

Meocnpeomemnvie cea3u. Heopranmueckasi XuMmusi. 3aliuTa TMPUPOABI OT BO3JACHCTBUS OTXOJOB XHMHYECKHUX TIPOU3BOJCTB. Pdu3MKa.
DnexTpoMarHuTHoe mose. MoHu3upyrolee U3nydeHne, IOHIATHE O 03¢ U3IYYCHUS U OMOJIOTHYeCKOH 3alluTe.

11.p. «Cpaenenue npoyeccos mumosa u meuo3a»

I1.p. «Cpasnenue npoyeccog 6ecnonoco u noio8o2o pasmHONCeHUA»

I1.p. «Cpasnenue npoyeccog onio00meopeHust y Y8emKo8blx pacmeHuti U NO360HOUHBIX HCUBOTNHBIX )

I1.p. «Pewenue 3a0au Ha onpedenenue konuvecmaa xpomocom u JJHK na pazuvix cmaousx Mmumosa u meuosa»

K.p. Ne3 «Pa3zmHosncenue opzanuzmosy



PA3JAEJT 5

NuauBuayaibHoe pa3sutie opranu3mos (11 gacos)

Tema 5.1 IMOpuOHAILHOE Pa3BUTHE *KUBOTHBIX (4 yaca)

Tunbl SHLIEKIETOK; HOJISPHOCTh, PACIpENETICHUE JKEITKa M TEHETHYECKUX JeTepMHMHaHT. OO00nouKM siila; aKTUBALMS OIUIOJAOTBOPEHHBIX
AWLEKICTOK K pa3BuThio. OCHOBHBIE 3aKOHOMEPHOCTH JpoOjeHus; o0pa3oBaHHE OJHOCIOHHOTO 3apojbliia — OnacTyibl. lacTpymnsius;
3aKOHOMEPHOCTH 00pa30oBaHUs JBYCIOWHOIO 3apojblllla — IacTpyJibl. 3apoAbllIeBble JUCTKM M MX JajubHeimas auddepeHnupoBka. IlepBuuHsblii
opraHoreses (HeHpyJsMs) U JanbHeimas 1uddepeHpoBKa TKaHeH, OpraHoB U cucTeM. Perymsiuus sMOpHOHATBHOTO Pa3BUTHS; IETEPMUHALMS U
SMOpHOHa/IbHAs MHAYKUUsA. Posib HEpBHOW M SHIOKPUHHOW CHCTEM B O0€CIEYEeHHUH SMOpPUOHAIBHOTO pPa3BUTHS OPraHU3MOB. YIIpaBICHHE
pPa3sMHOKECHHEM PACTEHHI M JKUBOTHBIX. VICKYCCTBEHHOE OCeMEHEHHe, OCEMEHEHHE in Vitro, mepecaaka 3apoaplmeii. KioHupoBanue pacTteHWid u
’KMBOTHBIX; IEPCIIEKTUBBI CO3/IaHMs TKAHEH U OPraHOB YeJIOBEKa.

o Jlemoncmpayusa. CpaBHUTEIbHBIN aHAIU3 3apoJbllIel MMO3BOHOYHBIX HA Pa3IMYHbIX 3Tanax 3MOPHOHAJIBLHOIO pa3BUTHSA. Moxeian 3MOpHOHOB

JAHIIETHHUKA, JISTYIIEK WX APYTHX KUBOTHBIX. TaOIHIIbl, HIUTIOCTPUPYIOHIHE OECIIONO0Ee U IMOJI0BOE Pa3MHOKEHHE.

Tema 5.2 IlocTdMOpHOHAJILHOE pa3BUTHE )KUBOTHBIX (2 Jaca)
3aKOHOMEPHOCTH TOCTIMOPHOHATIBHOTO Tepuona pa3BuTHs. HempsiMoe pa3BUTHE; TONHBIA M HEMOJNHBIA MeTramopdo3. buomormueckuii cmbIici
pazButus ¢ meramopdoszoM. CTaauu MOCTIMOPUOHAIBHOTO pa3BUTHA (JIMYMHKA, KyKoNka, umaro). llpsmoe pasBuTHe: IOpENpOIAYKTUBHBIH,
PENpPOAYKTUBHBIN U MOCTPENPOAYKTUBHBIN Neproabl. CTapeHue U CMepTh; OMOIOTHS MPOI0JKUTEIbHOCTH KU3HU.

Hemoncmpayus. TaGnuiel, MUTIOCTPUPYIOLIHME Npoliecc MeTaMop(o3a y YJICHUCTOHOTUX M MO3BOHOUYHBIX (’KECTKOKPBUIbIE M YeUTyH4aTOKpPbUIbIE,

ampuoun).

Tema 5.3 OnTorenes Bpicminx pacrenuii (1 gac)

buonoruueckoe 3HaueHHE IBOMHOIO OIUIOAOTBOPEHUS. DMOPHOHAIIBHOE pa3BUTHE; JAEJIEHUE 3UTOThl, 00pa30BaHNE TKAaHEH U OPraHOB 3apO/bIIIa.
[ToctamOpuonansHOe pasBuThe. Ilpopactanue cemsiH, nudQepeHIMpoBKa OpraHoB M TKaHeH, (GopMupoBaHHE MOOETOBONl M KOPHEBOW CHCTEM.
Perynsuus pa3BuTHs pacTeHUl; PUTOrOPMOHBI.

Hemoncmpayus. Cxembl SMOPHOHATIBHOTO M MOCTAIMOPHOHAIBHOTO Pa3BUTHS BBICUIMX PACTEHUH.

Tema 5.4 O0mue 3aKoHOMepHOCTH OHTOreHe3a (1 Jac)

CxozcTBO 3apoblieii 1 SMOprUOHaIbHAs JUBEpreHnns npru3HakoB (3akoH K. bapa). buorenernueckuii 3akon (3. 'ekkens u K. Mromep). PaboTsr
akagemuka A.H. CeBeprioBa, MOCBSIIEHHbIE SMOPUOHAIBHON M3MEHUYMBOCTH (M3MEHYMBOCTb BCEX CTaJHMil OHTOr€HE3a; KOHCEPBAaTUBHOCTbH PaHHHUX
CTaguil >MOPHOHAIBFHOIO pa3BUTHUS; BO3HUKHOBEHHWE H3MEHEHHMH Kak INpeoOpa3oBaHME CTaIWi pPa3BUTUS U TOJHOE BBINAJACHUE MPEIKOBBIX
MIPU3HAKOB).

o Jlemoncmpayusa. Tabnuna, oTpakaromias CXOACTBO 3apOJBIIIEH TMO3BOHOYHBIX JXKHUBOTHBIX. CXeMbl MpeoOpa3oBaHUs OPraHOB U TKaHEH B
¢duorenese.

Tema 5.5 Pa3BuTHe opranuzma M oKpyxkamomas cpena (3 yaca)

Poinb dakTopoB okpysKaromiel cpeabl B SMOPHOHAIBHOM U NOCTAIMOPHOHAIILHOM Pa3BUTUN opranusma. Kpuruueckue nepruoisl pa3sButus. BiausHue
M3MEHEHHI ToMeocTas3a opraHu3ma MaTepu U 1J10Ja B pC3yJibTaTe BOSﬂGﬁCTBHﬂ TOKCHYHbIX BCHICCTB (Ta6aqH0ro AbIMa, aJIKOroJisd, HAPKOTHKOB U T.IL.)
Ha XOJ SMOpPHOHAIBHOTO M MOCT3MOPHUOHAIBHOIO IEPUOJOB pa3BUTHUS (BpOXKICHHbIE YpoicTBa). IloHsATHE O pereHepanuy; BHYTPUKIETOUYHA,
KJICTOYHAsA, TKaHCBAas U OpraHHast percHcpanus. 3BOJIIOI_II/ISI CIIOCOOHOCTH K pEreHepanu y mO3BOHOYHBIX JKUBOTHBIX.



o Jlemoncmpayusa. @ororpaduu, oTpaXkaroliue MOCICICTBHS BO3AEHCTBUS (PaKTOPOB Cpelbl HAa pa3BUTHE OpraHu3MoB. CXeMbl U CTaTHUCTUYECKUE
TaOMUIIBI, IEMOHCTPUPYIOLINE TOCIEACTBUS YIOTPEOICHHs alKOToJis, HApKOTHKOB M Ta0aka Ha XapaKTep pPa3BUTHUS NMPU3HAKOB U CBOWCTB y
MOTOMCTBA.

e OcHognble nonamus. DTalbl 3MOPUOHATIBHOIO Pa3BUTHs PACTEHMH M >KUBOTHBIX. Ilepnonbl moctamMOpHoHaIbHOro pa3Butus. buonormdeckas
MIPOJOIDKUTEIBHOCTD JKU3HU. BiMsiHuEe BpeJHBIX BO3JECHCTBUNA KypeHUs, yIOTpeOIeHNsI HAPKOTHKOB, AJKOTOJIS, 3arpsI3HEHUsT OKPY KAOLIEH cpeibl
Ha pa3BUTHUE OPTaHU3Ma U IIPOJOJDKUTEIBHOCTD JKU3HU.

o  Vmenus. OOBSICHATH MPOIECC PA3BUTHUS KUBBIX OPTAaHU3MOB KaK PE3yJIbTAT IMMOCTETICHHON peayln3aliy HacleACTBeHHON nHpopmammu. Pa3nmdats
Y OXapaKTEepU30BaTh PA3IMYHbIC IEPUOIbI OHTOTEHE3a U YKa3bIBaTh (PAKTOPHI, HEOIATONPUATHO BIUSIONINE HA KAXK/bII U3 3TAllOB Pa3BUTHSL.

o  Meowcnpeomemuvie ceéa3u. Heopranmueckass XuMmusi. 3allMTa MPUPOABI OT BO3ACHCTBUS OTXOJO0B XHMHYECKHX TNPOW3BOJACTB. PHU3HMKAa.
OnekTpomMarauTHoe nose. MoHu3upytoiiee n3jrydeHue, MOHATHE O J03€ U3IYyUYEHUs U OMOJIOTMYECKOM 3alluTe.

e  HUmozoseana konmpoavHasa padoma

PA3JIEJI 6

OCHOBBI FTeHeTUKH U cesleKInH (27 4acoB)

Tewma 6.1 UcTopusi npeacrab/ieHUii 0 HACIeICTBEHHOCTH U U3MEHYHUBOCTH (2 yaca)

IIpencraBieHust OpeBHUX O POJCTBE M XapakTepe Iepenadd NMPU3HAKOB U3 IOKOJEHWS B IIOKOJIEHHE. B3IIAnbl CpelHEBEKOBBIX YUYEHBIX Ha
MpOLIECChl HacleI0BaHus npu3HakoB. Vcropust pa3Butusi reHeTHKU. OCHOBHBIE MOHATUS FeHeTUKH. [Ipu3HaKu U CBOMCTBA; reHbl, ajiIebHbIEC TEHBI.
['oMO3UrOTHBIE M TE€TEPO3UTOTHBIE OPraHU3MBbl. [ eHOTHN U peHoTHn opranu3Ma. ['eHodoH.

o Jlemoncmpayus. buorpadgun BUIHEHIINX T'€HETHKOB.

Tema 6.2 OcHOBHBIE 3aKOHOMEPHOCTH HacJiecTBeHHOCTH (14 yacoB)

MonekynspHas CTpyKTypa reHa. ['eHbl CTpyKTypHBIE U peryasaTopHbie. [[0aBMKHBIE TEHETHUECKUE DJIEMEHTHI. Perynsius sKcrnpeccuy reHoB Ha
ypoBHe TpaHcKkpuniuu, nporeccuara uPHK u Tpancmsiiun. XpoMocoMHas (siiepHasi) 1 HEXpOMOCOMHaAs (IIUTOIIa3MaTHYeCKasi) HACIeICTBEHHOCTb.
CBs13p MEXIy T€HAMU Y MPU3HAKaMU. 3aKOHOMEPHOCTH HaCJIeIOBaHUS MPU3HAKOB, BIsABICHHBIC . MenaeneM. [ mbpumonorndeckuii MeTo1 N3y4CHHS
HacJeNCTBEHHOCTH. MoHorubpuaHoe ckperuBanue. llepBeiii 3akoH Mennaenss — 3aKoH JOMUHHpOBaHHME. BTopoll 3akoH MeHzaens — 3aKOH
pacmieruiennsi. [loqHOe W HEMOTHOE JOMHUHUPOBAHHE. 3aKOH YHUCTOTHI TaMET W €ro IUTOJOTUYECKOe O0OCHOBaHME. MHOXECTBEHHBIE aJIJICIIH.
AHanuzupytonee ckpenuBanue. uruOpuinoe U moIUruOpUIHOE CKPEMIUBAHNUE; TPETUN 3aKOH MEHensl — 3aKOH He3aBUCUMOTO KOMOWHUPOBAHUSI.
XpoMOCOMHass Teopusl HACIeACTBEHHOCTH. ['pynmbl cuemseHus reHoB. CleluieHHOe HacieaoBaHue npu3HakoB. 3akoH T. Moprana. IlomHoe mn
HETOJIHOE CIIETUIEHHE T€HOB; PAacCTOSHUE MEXAY T'€HaMH, PACIOJO0KEHHBIMU B OJHOM XpOMOCOME; T€HETHYECKUE KapThl XpoMocoM. ['eHeTnueckoe
OnpeeeHUe 10J1a; TOMOTaMETHBIN U TeTepOraMeTHBIN MoJ. ['eHeTnueckast CTpyKTypa MoJIOBbIX XpoMocoM. HacnenoBanue npru3HakoB, CLHEIIJIEHHBIX C
nosioM. ['eHOTHH Kak LeENOCTHasE cucTema. B3auMopeicTBuEe asuleNbHBIX (JIOMUHHUPOBAHUE, HEIMOJHOE JIOMUHUPOBAHUE, KOJOMUHUPOBAHHE M
CBEPXJOMUHHPOBAHNUE) M HEaIENbHBIX (KOMIUIEMEHTAPHOCTh, JIHCTa3 U MOJUMEpHsl) T€HOB B OIpeneieHUH Mpu3HakoB. llneloTponus.
DKCIPECCUBHOCTh M MEHETPAHTHOCTh I'eHa.



e Jlemoncmpayua. KapTel XpOMOCOM 4eJ0BEKa. PONOCIOBHBIE BBIJAIOIINXCS IIPEACTABUTENECH KYJIBTYPBI.

o [lLp. «Cocmasnenue cxem CKpeujusanusLy

o [lp. «Pewenue cenemuyeckux 3a0ay Ha MOHO- U OUSUOPUOHOE CKPeUJUBAHUE)

o [lp. «Pewenue cenemuueckux 3a0ay Ha NPOMeNCYMOUHOe HACIe008aHUe NPUSHAKOB)
o [lp. «PeweHnue cenemuueckux 3a0ay Ha CyenieHHoe HACe008aHUEe)

o [lp. «Pewenue cenemuyeckux 3a0a4 Ha HAC1e008anUe, CYenieHHoe ¢ NOLOM»

o [lp. «Pewenue cenemuyeckux 3a0ay Ha 63auUMOOELCEUE 2eHOBY

Tema 6.3 OcHOBHBIE 3aKOHOMEPHOCTH U3MEHYMBOCTH (6 4acoB)

OcHoBHble (OPMBI HW3MEHUMBOCTH. | €HOTHUNHMYECKas W3MEHUYMBOCTb. MyTauuu. ['eHHbIE, XpOMOCOMHBIE M TeHOMHble MyTanuu. CBoiicTBa
MyTallUii; COMaTUYECKHUE U TeHepaTUBHbIE MyTaluu. Heumpanvusie mymayuu. [lonyneranbHble U eTanbHble MyTauuu. [IpudrHbI 1 4acToTa MyTallMii;
MyTareHHbIle ()aKTOpbI. DBOJIOLMOHHAS POJIb MyTallUii; 3HAUEHHUE MYTAllUi 7Sl MPAKTUKU CEIbCKOTO X03siicTBa U OnoTexHonoruu. KomOuHaTuBHas
M3MEHYMBOCTh. YPOBHH BO3HMKHOBEHHUS PA3JIMYHBIX KOMOWHAIMK T€HOB M WX POJb B CO3JAaHMM T'€HETHUYECKOTO pa3sHooOpas3wsi B Mpenenax BHIA
(KpocCUHTOBEp, HE3aBHCHMOE pPACXOXKJEHHUE TOMOJOTHYHBIX XpPOMOCOM B TIEPBOM M JOYEPHHUX XPOMOCOM BO BTOPOM [IEICHHUU Meiio3a,
OIUIOZOTBOPEHHUE). DBOTIONUOHHOE 3HAaYEeHNE KOMOMHATHUBHOM M3MEHYMBOCTH. 3aKOH TOMOJIOTHUECKHUX PAIOB B HAcJeACTBEHHOM n3MenunBoctu H.M.
BaBunoBa. denotunuyeckas, Wi MOAM(UKALMOHHAS, U3MEHUYMBOCTh. PoNb ycrnoBHMii BHEHIHEH cpelbl B Pa3BUTUU W HPOSBICHUU NPU3HAKOB U
cBoiicTB. CBoOICTBa MOIM(UKAINI: ONPEEIEHHOCTh YCIOBUSIMHU CPEJlbl, HAPaBIECHHOCTh, IPYIIIOBOM XapaKTep, HeHaclieyeMocTb. CTaTUCTHYECKHE
3aKOHOMEPHOCTH MOJU(HUKAIIMOHHON M3MEHUMBOCTH; BapUAllMOHHBIA psAJ M BapHallMOHHas KpuBas. Hopma peaxiuu; 3aBUCHMOCTb OT T'€HOTHIIA.
VYrpasineHue JOMUHUPOBAHUEM.

o Jlemoncmpayusa. Ilpumepsl MOIM(UKAITMOHHOW N3MEHUUBOCTH.

o JLp. «Ilocmpoenue eapuayuonnol Kpusot (pazmepuvl TUCMbe8 pacmeHrull, AHmponoMempuiecKue OaHHble Y4auuxcsy)

Tema 6.4 I'eneTuka yesioBeka (2 qaca)

MeToapl M3y4YeHHs] HACIEICTBEHHOCTH YeNIOBEKa: T'€HealOrH4eCKHid, OJIM3HEIOBbIM, ITUTOTEHETHUECKU U Ap. ['eHeTH4eckne KapThl XPOMOCOM
gyenoBeka. CpaBHUTENLHBIA aHAJIN3 XPOMOCOM YeJIOBEKa M YeIIOBEKOOOPa3HBIX 00e3bsH. XapaKTep HacleJOBaHHs MPHU3HAKOB Yy YeloBeKka. | eHHbIe 1
XPOMOCOMHBIE aHOMAJIUU YEIIOBEKa U BhI3bIBaEMble WMU 3a00JeBaHus. | eHeTHYecKoe KOHCYIbTUPOBaHUE. [ eHeTHYeckoe POJICTBO YEIOBEYECKUX pac,
UX OMOJIOTHYECKasi PABHOIICHHOCTbD.

o Jlemoncmpayus. XpOMOCOMHBIC aHOMAJTUH YEJIOBEKA M UX (DEHOTUITUYUECKUE MPOSIBICHHS
o [lp. «Pewenue 3a0ay Ha ucciedo8anue poooCi08HbIXY

Tewma 6.5 Cejiekuusi ’KUBOTHBIX, PACTEHUI 1 MUKPOOPraHu3MoB (3 Jaca)

LleHTpBI TPOUCXOXKACHUS U MHOT000pas3ust KyJbTYpHBIX pacTeHHid. CopT, mopoaa, mraMM. MeTobl CeJeKIIMH PaCTEHH U JKUBOTHBIX: OTOOP U
rubpuauzamms; GopMbl 0TOOpa (MHIWBHAYATbHBIM W MaccoBbli). OTmaneHHas THOpUAM3AIUS;, SBIEHHWE TeTepo3uca. VICKyCCTBEHHBIN MyTarcHes.
CGHGKHI/HI MHKPOOPTaHNU3MOB. buorexnonornas u reHeTHYecKas HUHXXCHCPUS. TpaHCI‘eHHLIC pacTCHUA;, TCHHAsA W KICTOYHASA HWHXXCHCPUS B



KHUBOTHOBOACTBC. I[OCTI/I)KGHI/ISI U OCHOBHBIC HAIIPABJICHHUA COBpeMeHHOf/'I CCJIICKIIMH. 3HaucHUE CCJICKIIMU IJId pa3BUTUA CEIIbCKOXO03SMCTBCHHOI' O
IIpOU3BOJCTBA, MeHHHHHCKOﬁ, MHKpO6HOHOFquCKOﬁ U Jpyrux 0Tpacnel71 IMPOMBIINIJIICHHOCTH.

Lemoncmpayusa. CpaBHUTENbHBIA aHAIN3 JOMAIIHUX >KMBOTHBIX, COPTOB KYJIbTYPHBIX PACTEHUM U UX JUKUX NpeakoB. Komiekuu u npenaparsl
COPTOB KYJbTYPHBIX PACTCHUH, OTIIMYAIOIINXCSI HAMOOJIBIIEH TII0T0BUTOCTHIO.

Ocnoguvie nouwsmusi. I'en. 'eHOTUN Kak CHUCTEMa B3aUMOJICHCTBYIOIIMX TE€HOB OopraHu3ma. [Ipw3Hak, CBOWCTBO, ()EHOTHUI. 3aKOHOMEPHOCTH
HacJe0BaHMs MIPU3HAKOB, BeIsIBICHHBIC [ . Menaenem. XpoMocomHas Teopus HacieacTBeHHocTH. ClierIeHHOe HacieI0BaHue; 3akoH T. MopraHa.
['eneTnueckoe onpeeneHue moa y *UBOTHBIX U pacTeHui. 3menunBocTh. HacnencrsenHas u HeHacneACTBEHHAs U3MEHYUBOCTh. MyTallmoHHast
1 KOMOWHATHBHAs U3MEHUYMBOCTh. Moaudukanuu, HopMma peakiuu. Cenekius; ruopuausamnus 1 otoop. Copt, mopoja, ImTaMm.

Ymenusn. O0bACHATL MEXaHU3MBI nepeaayn MnMpru3HakoB U CBOICTB M3 IIOKOJICHUS B ITOKOJICHHUE, 4 TaKK€C BOBHMKHOBCHHEC Y IIOTOMKOB OTIINYHUH OT
POAUTCIBCKUX (1)OpM. CocTaBuThb HpOCT@fII.HHC POAOCIOBHBIC MW pelIaTb I'CHCTHYCCKHUC 3aJayu. ITonumarsn HCO6XO,Z[I/IMOCTL Pa3BUTHUA
TCOpGTH‘IGCKOﬁ T'CHCTUKU U HpaKTHqCCKOﬁ CCIICKIIMU AJIA ITOBBIIICHUA 3(1)(1)6KTI/IBHOCTI/I CEIIbCKOXO03SMCTBCHHOI'O IMPOMU3BOACTBA W CHHIKXCHUA
ce0eCTOMMOCTH IMPOAOBOJILCTBHA.

Mescnpeomemuvie ceasu. Heopranmuyeckasi XumMus. 3aiiuTa NPUPOJbl OT BO3JACHCTBUSA OTXOJOB XMMHMYECKHX IPOHM3BOJCTB. OpraHumueckas
xumus. CtpoeHue U QyHKIUU OpraHUYecKUX MoJekyi: Oenku, HykjieuHoBble kucioTsl (JJHK, PHK). ®u3zuka. [{McKkpeTHOCTh 3JIEKTPUUECKOTO
3apsaga. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TeOpUH. CTaTUCTUYECKUI XapaKTep 3aKOHOB MOJIEKYJIIPHO-KMHETHUECKON TeOpuH. PEeHTreHoBckoe
n3nydyenue. [lonsatue o go3e n3mydeHus 1 OMOJIOrMYECKON 3alIluTe.

Pa3nen 3. TemaTu4eckoe NIaHUPOBaHUE

Ne HaumenoBanue pasnenon Bcero B ToMm uncne [Ipaktuu. pad | KontponbHbie
n/n 4acoB Ypoku Jp palboThI
1. BBeenne B 610JI0THIO 5 4 0 0 1
2. IIponcxoxknenue u Ha4YaIbHbIC 3TANBI PAa3BUTHS 7 7 0 0 0
JKM3HHU Ha 3emJie
3. YueHne o KJeTKe 39 24 5 9 1
4. Pa3MHoKeHHe OPraHu3MoB 9 4 0 4 1
o. NuauBuayajibHOE pa3BUTHE OPraHU3MOB 11 10 0 0 1
6. OCHOBBI FTeHETHKH U CeJIeKIIUH 31 22 1 7 1
UTOro 102 71 6 20 5




Paspnen 3.1. KanenaapHo - TeMaTHyecKoe IJIAHMPOBaHHUE

M Haumenoeanue pazoena, memol Kon-6o Hama no Jama no
Yacoe naauy daxkmy

BBEJIEHUE B BUOJIOTUIO (5 4)

1. BBoanbIil HHCTpYKTaX 10 TexHHuKe Oe3onacHocTH. BBenenne. Kypc «O0mas 6uonorus B
cucteme Ouosorndyeckux Hayk». [Ipeamer u 3agauu oOuieit OMOJIOTHH.

2. YpOBHM OpraHu3alyy >KMBOM MAaTEPUHU

3. Kputepuu KUBBIX CHCTEM

4, MHoroob6pasue >KMBOTO MUpA.

5. Konumponvnas paboma Nol «Beedenue ¢ ouonocuroy
MPOUCXOXKJIEHUE U HAYAJIBHBIE DTAIIbI PA3SBUTUS ’KU3HU HA 3EMJIE (7
1)

6. VicTopusi mpecTaBIeHUN O MPOUCXOKACHUN KUZHU

7. CoBpeMeHHBIE TTPEICTABJICHHS] O BOSHUKHOBEHHUH KU3HHU

8. CoBpeMeHHbIE TPEICTABICHHS O BOSHUKHOBEHUHU KU3HU

9. Teopun mporCX0KASHUS MPOTOOMOIOIUMEPOB

10. Teopuu npoucxokIeHUs] MPOTOOMOIIOJINMEPOB

11. DBoIOIHUS TPOTOOMOHTOB

12. HauanpHbie 9Tarnb 6MOJ0THYECKON IBOTIOIUN
YUYEHHUE O KJIETKE (39 u)

13. [Ipeamert u 3agaun uTOIOTUH. METOABI M3YUEHUS KIETKU

14. XuMudeckasi opranusanusi kietku. Heoprannueckue BemiecTna

15. Buosornyeckue noauMepsl — OEIIKU.

16. CgoiictBa u (QyHKIIMU OenkoB. JILp. Nel «DepmenmamusHoe pacujeniienue nepoxkcuod
8000p00A 8 MKAHSX OP2AHUIMAY

17. Opraandeckue MOJICKYJbl — yTIeBOAbl. JI.p. Ne2 «Onpedenenue Kpaxmania 6 pacmumenbHbuLX
KAeMKaxy

18. OpraandecKue MOJICKYJIbI — KUPHI U JIUTTOUTBI

19. buonorunueckue nonuMeps! — HykJenHoBble KucaoTel. JTHK

20. [TonsiTve 0 reHe ¥ reHoMe

21. PubonykIenHOBBIC KUCIOTHI. ['€eHETHYEeCKU KO

22. Ip. p. Nel «Cpasnumenvras xapakmepucmuxa J[HK u PHK»




23. Ip. p. No2 «Pewenue 3a0au no npasuny Yapeaggay

24, Anabonu3M. Perynsnmsi akTHBHOCTH T€HOB

25. [lepenaua HacnencTBeHHo nHbopmanmu. TpaHcKpUIIHS

26. MexaHu3M obecniedeHust CuHTe3a 0eka. TpaHcismus

217. Ilp. paboma Ne 3 « Pewenue 3a0ay na buocunmes 6enxay

28. Ilp. paboma Ne 4 Pewenue 3a0au no MOaeKyIsapHoU buoiocuu

29. ['eHeTHYeCKass HHKEHEPHS

30. DHepreTdecKuii 0OMeH — KaTaboIr3M

31. Drarbl SHEPreTU4eckoro ooMeHa

32. CnuproBoe U MoJiouHOKHCIOe Opoxkenue [Ip.p. NeS5 «Cpasnenue npoyeccos 6podicenus u
ObIXAHUSY

33. Ilp. paboma Ne 6 « Pewenue 3a0au na onpedenenue Koiuiecmea moiekyi 2utokosvl u ATD 6
npoyecce KamadoAUIMay

34. AsrotpodHsii T 0OMeHa BeniecTB. PotocunTe3. CBeroBas daza

35. TemnoBas daza. [{uxi KanpBruHa

36. Xemocunres. Ilp.p. Nel «Cpasnenue npoyeccos gpomocunmesa u XxeMOCUHmMe3a»

37. [IpokapuoTnueckas KieTKa

38. Dykapuotuyeckas kietka. HapykHas nuroriazmaTiuueckas MeMOpaHa

39. OpraHouibl 5yKapuOTHIECKON KIETKH

40. JIByMeMOpaHHbIe OpraHOM IbI KJIETKU

41. Crtpoenue kietku. JILp. Ne3 «H3yuenue cmpoenus pacmumenbHOU U HCUBOMHOU KIEMOK NOO
MUKDOCKONOMY.

42. PacturenbHas knerka J1p. Ned «Habniooenue 3a osudicenuem yumoniazmvl 6 pacmumenbHblx
KAEeMKax»

43. Crtpoenue knetku. Ilp.p.Ne8 «Cpasnenue cmpoernus Kiemok pacmeHull, HCUSOMHsIX, 2pubos u
baxmeputiy

44, Kietounoe s1po — IEHTp yIpaBlIeHUs )KU3HEACATETHHOCTH KIETOK. XPOMOCOMBI. JIUTIIONIHBII
Y TaIUIOUTHBIA HA00P XPOMOCOM

45. Konmponvnas pavoma Ne2 «Cmpoenue u XuMuueckuil cOCIag KiemKuy

46. JKu3HeHHbIN KA KIeToK. MUTO3

47. JI. p. No5 «H3yuenue mumosa 6 Kiemrkax KopeuwKa 1yKa (6UpmyanbHo u/ uiu Ha 20moebix
npenapamax)y

48. Ilp. p. No9 «Pewenue 3a0au na onpedenenue koauvecmea JJHK u xpomocom na pasnvix

CMaousix Mumo3ay




49.

Bupycel — HekieTouHas popma KU3HU

50. BupycHsbie 3a0oneBanus 1 Mepbl npodunaktuku. [Ipodunaktuka BUY-undexnuu n
3aboneBanus CITN/]

ol. KrneTounasi Teopusi CTpOCHHUS OpraHU3MOB
PASMHOXXEHUE OPTAHU3MOB (9 )

52. becnonoe pasMHOKeHHE

53. BereratuBHoe pazmuoxenue. /p. p. Ne1l0 «Cpasnenue npoyeccos b6ecnonozo u noiogoco
PABMHONCEHUSLY

54. [TonoBoe pazmHoskeHue. Pa3BuTue moJ0BBIX KIETOK

95. Meiio3

56. 3uauenue meiiosza. [lp. p. Nell « Cpaguenue npoyeccos mumosa u meuo3ay

57. Omio10TBOpEHNE

58. Omog0TBOpEeHNE y IBETKOBBIX pactenuid. [Ip. p. Nel2 «Cpasuenue npoyeccos
ONI000MBOPEHUSL Y YBEMKOBLIX PACMEHU U NO360HOUYHBIX HCUBOMHBIXY

59. Ip. p. Nel3 «Pewenue 3a0au Ha onpedenenue koauvecmea /JHK u xpomocom na paznwix
CMAoUsIX MUMo3d U Meuo3ay

60. Konumponsnas paboma Ne 3 «Pazmuodrcenue opzanuzmos»
NHANBUAYAJBHOE PASBUTHE OPI'AHU3MOB (11 u)

61. Kpatkue ucropuueckue cBeieHusi 00 OHTOTE€HE3e

62. OMOpUOHATIBHBIN EPUOJT PA3BUTHUS

63. ['ucro- u oraHorexes

64. KnonunpoBaHue pacTeHHid U )KHUBOTHBIX

65. [TocTaMOpHOHAIBHBIN IEPUOJL Pa3BUTHUS

66. [TocToMOpHOHATTBHBIN TIEPHO PA3BUTHS

67. JKvi3HEeHHBII IUKII ¥ YepeloBaHue TTOKOJICHUH Y pacTeHHMA

68. CX0JCTBO 3apobliieii u SMOpHOHATIbHAS TUBEPTCHIIUS

69. Pa3zBuTHE OpraHu3MOB U OKpy’Karolas cpeaa. BiusiHue aakoroyis 1 HApKOTUKOB Ha
WHIMBUIYAITBHOE Pa3BUTHE OPTaHU3Ma.

70. Perenepanus

71. Koumponvnan paooma Ne4d «Huousuoyanvnoe pazeumue op2anu3mos
OCHOBBI 'EHETHUKHU U CEJIEKHHUMU (31 4)

72. Hcropust pa3BUTHUS IPEICTABICHUN 0 HACIEICTBEHHOCTH U U3MEHYHBOCTH

73. 3aKoH eAMHO00pa3us mepBoro nokoyenus. Ip. p. Nel4d «Cocmasnenue cxem cKkpewusanusy

74. 3aKoH paculerieHus




75.

Henonnoe nomuHupoBanue. MHOKECTBEHHBIN AJUICIIA3M

76. Jurnbpuanoe u noaurnOpuHoe ckpemuBanue. Tpetuit 3akoH Menaens

77, Ip. p. Nel5 «Pewenue reHeTUYECKHX 33J1a4 @ MOHO- U TUTHOPUIHOE CKPELIMBAHHUE)

78. AHnanuzupytoiee ckpeuuBanue. [1p. p. Nel6 « Pewernue eenemuueckux 3a0a4 Ha
APOMENCYMOUHOe HACIe008aHUe NPUSHAKOBY

79. XpOMOCOMHAsI TEOpHsI HACIIEACTBEHHOCTH

80. Ip. p. NelT «Pewienue cenemuueckux 3a0ay Ha CYenieHHoe HAC1e008aHUe)

81. I'enetuka nosna. HacnegoBanue Npu3HaKOB, CHEILUICHHBIX C ITOJIOM.

82. Llp. p. Nol18 «Pewienue cenHemuueckux 3a0ay Ha cyenienHoe ¢ NoJ10M HACe008aHUey

83. ["'eHOTHI KaK IEJIOCTHAsI cucTeMa. B3anMoielicTBHe TeHOB

84. Llp. p. Nol19 «Pewenue cenHemuueckux 3a0ay Ha 3aumo0elicmaue 2eH08

85. OcHOBHBIE 3aKOHOMEPHOCTH HACJIeJICTBEHHOCTH. [Ip. p. Ne2() « Pewenue 3a0au na
uccnedosanue poOOCi08HbIXY

86. ['eHOTHIIMYECKAss N3MEHYUBOCTh

87. MyTtarmn. 9kohakTopsl, BIUSIONIME HA MyTallMU U HACIIEICTBEHHBIE 0OJIC3HU YEIOBEKA

88. PeHoTUINYECKasi U3MEHYUBOCTD

89. Craructuyeckre 3aKkOHOMEPHOCTH MOAU(PUKALMOHHON U3MEHYUBOCTU. JI.p. Ne6 «Ilocmpoenue
BAPUAYUOHHOU KPUBOUL (DPA3MEPLL TUCMbEE PACMEHUL, AHMPONOMEMPUYECKUE OAHHbLE
YUAIIAXCSDY

90. MeTo/1pl U3yUYeHHs TEHETHKHU YeJI0BeKa

91. Hmozoswtii Konmpoib

92. HacnenctBeHHble 3a001eBaHus U UX peaynpexaeHne. MeInKo-TeHeTHIecKoe
KOHCYJIbTUPOBAHHE HACEIICHHS

93. LleHTpbI MPOUCXOKIECHUS 1 MHOT000pa3us KyIbTYPHBIX PACTEHUN. 3aKOH TOMOJIOTHYECKUX
pSIOB

94. MeTOJIbI CEIEKITUN PACTESHUI W dKUBOTHBIX

95. Cenexiys MUKPOOPTaHU3MOB. BHOTEXHOJIOTHS M TeHETHYeCKasi MH)KEHEPUS

96. JloCTroKeHMs M OCHOBHBIE HAIPABIICHHUS COBPEMEHHOH CEJIECKIIHH.

97. 3HaueHUe CeNEeKINHU AJIs CEIbCKOT0 X035HCTBA, MEIUIIMHBI U AP. OTpacieit

98. [ToBTOpenne n 00600IIeHNe 3Hanmi 3a Kype 10 kmacca

99. [ToBropenue u 0000IIeHne 3HaHu# 3a Kypc 10 kmacca

100. | [ToBTopenue u 0600meHue 3HaHuii 3a Kypc 10 kimacca

101. | IToBTOopenme u 0O60OIIEHUE 3HaHMI 3a Kypc 10 kmacca

102. | [ToBTopenue u 0600meHue 3Hanuii 3a Kypc 10 kinacca
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