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MOSICHUTEJIBHAS 3AITUCKA
Pabouast mporpamma pa3paboTaHa Ha OCHOBAaHHU

. 1) ®enepansHoro 3akoHa PO ot 29.12.2012 r. Ne 273-®3 «O6 obpazoBannu B Poccuiickort Denepannm»
(c u3M. u jom., Betym. B cuity ¢ 15.07.2016)
. 2) denepalibHBIN rOCyIapPCTBEHHBI 00pa30BaTEIIbHbIN CTAHAPT OCHOBHOTO 00IIETr0 00pa3oBaHHMs,

YTBEPKICHHBIN NpuKazoM MuHucTepcTBa 00pazoBanus 1 Hayku Poccuiickoit denepannu ot «17» nexadps
2010 r. Ne 1897;

. 3) ®yHAaMEHTAIBHOTO si/ipa CoepP KaHus 00IIero 0Opa3oBaHMS;
. 4) IIpukaza MuHOOpHAYKH 00 YTBEpKIACHUH (DenepasbHOTO MepedHs Y9eOHUKOB
. 5) IlpumepHO#t OCHOBHOM 00pa30BaTEILHOM MPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusi, 0400peHHas

penieHreM ¢eaepaabHOro y4eOHO ~-METOIUIECKOT0 00BEAMHEHUS 110 00IIeMy 00pa30BaHUIO (POTOKOI OT 8
anpens 2015 r. Ne 1/15);

. 6) OcHOBHOI 00pa30BaTEILHOM MPOrPaMMBbl OCHOBHOTO 00I11ero oOpa3zoBaHus 00pa3oBaTeIbHOM
OpraHH3alny;

. 7) IIpumepHO# IpOrpaMMbl IO OUOJIOTUH

. 8) ITomoxkeHne o0 MPOEKTHOW AEATEILHOCTH yJaIluXcs 001eo0pa3oBaTeIbHON OpraHU3aliug;

LEJIM 61onoruyeckoro oopa3oBaHus B OCHOBHOMH 1IKOJIE (POPMYJIUPYIOTCS HA HECKOJIBKUX YPOBHSAX:
rJ100aJIbHOM, METaPEIMETHOM, JINYHOCTHOM U IIPEIMETHOM, Ha YPOBHE TpeOOBaHUI K pe3ybTaTaM OCBOEHUS
COJIEPKaHUs IPEIMETHBIX IPOTPaMM.

['nmoGanbHbIe 11eIM OHOIOrHUecKOro o0pa3oBaHUs SIBISIFOTCS OOIMMH JUIsl OCHOBHOM M CTapIlel MIKOJIbI
U OIIPEJEIIAIOTCS COLMATIbHBIMU TPEOOBAaHUAMH, B TOM YHCJIE H3MEHEHHEM COLMAIbHOW CUTYalluH Pa3BUTUS —
pPOCTOM MH(POPMALMOHHBIX TEPETPY30K, U3MEHEHHEM XapaKkTepa U Cioco00B OOIIECHNS U COITUATTBHBIX
B3aUMOJIeHCTBUI (00BbEMBI U CIIOCOOBI MOTY4YEHUST HH(POPMALIUK TOPOKIAIOT Psil 0COOEHHOCTEH pa3BUTHS
COBpPEMEHHBIX MOAPOCTKOB). Hanbosee npoJyKTUBHBIM C TOUKU 3pE€HUSI PELICHUS 3a/1a4 pa3BUTHS MOAPOCTKA
ABJIAIOTCS COLMOMOPAJIbHAS U MHTEJUIEKTYaJIbHAsl B3POCJIOCTb.

[Tomumo 3TOTO, TI06aTBHBIE HETH HOPMYTHUPYIOTCS C YIETOM PACCMOTPEHHS OMOJIOTHYECKOTO
00pa3oBaHMs KaK KOMIIOHEHTa CUCTEMbI 00pa30BaHus B LIE€JIOM, I03TOMY OHHU SIBJIIIOTCS Hanbosee o0IKUMU U
COLIMAJIbHO 3HAYUMBIMU. TO €CTh rI100aJIbHBIMU LEISAMU OMOJIOTMYECKOro 00pa30BaHUs SIBISIFOTCS:

-colManu3anus o0yyaeMblIX, Kak BXOXK/IEHHE B MUP KYJIbTYpbl U COLIMATIbHBIX OTHOILICHHH,
00€eCTIeYNBAIOIINX BKIIFOYCHNE YUAIUXCS B TY MM HHYIO TPYIIITY WM OOITHOCTh — HOCUTEIIS €€ HOPM,
LIEHHOCTEH, OPUEHTALINI, OCBaNBAEMBIX B ITPOLIECCE 3HAKOMCTBA C MUPOM KUBOM NPUPOIBI;

- IPUOBIIEHUE k no3HaBarenbHON KyJIbType Kak CUCTEME MTO3HABATEIbHBIX (HAyYHBIX)
LIEHHOCTE!, HAKOIUIEHHBIX 00IIIECTBOM B c(hepe OMOIOrnYecKoil HayKH.

[ToMuMmo 3TOTO OHOTOTrHYECKOE OOpPa30BaHUE MTPU3BAHO OOECIICUHTh:

-OPUEHTAIINIO B cricteMe MOpaibHBIX HOPM U LIEHHOCTEN: IPU3HAHKUE BBICOKOW LIEHHOCTHU
KU3HHM BO BCEX €€ IPOSBIICHUSX, 3J0POBbS CBOETO U APYIHX JIFOJEH; SKOJOTNYECKOE CO3HAHNE, BOCIIUTAaHUE
J00BH K IPUPO/IE;

-PA3BUTHUE no3HaBareabHbIX MOTUBOB , HAIIPaBJIEHHBIX Ha MOJIY4Y€HHE HOBOT'O 3HAHUS O )KMBOU
IIPUPOJIE; MO3HABATENIBHBIX KAUECTB JINYHOCTH, CBSI3aHHBIX C YCBOCHUHM OCHOB HAayYHBIX 3HAHWMH, OBJIAZICHUE
METOJIaMU MCCIIEA0BAHUS IPUPOALI, POPMUPOBAHUE UHTEIUIEKTYAIbHBIX YMEHUI;

-OBJIAJIEHHUE kit04eBbIMM KOMIETEHTHOCTSIMU: Yyu4e€OHO-T103HAaBaTEIbHBIMU, HH(OPMAIIMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKaTUBHBIMU;

-OOPMHUPOBAHMUE y yyanuxcs o3HaBaTEIbHON KYJIbTYphl, 0CBaMBAaEMOMU B IIpoLiecce
MI03HABATEIbHOMN EATEIbHOCTH, U 3CTETUUECKOM KYJIbTYpHhl, KaK CIIOCOOHOCTH K SMOIIMOHATbHO-IIEHHOCTHOMY
OTHOIICHHIO K 00BEKTaM XUBOU PUPOIBI;

IInanupyemMble pe3yibTaThl 0CBOCHHS Y4eOHOI0 NMpeaMeTa

JInynoctHbIe:

* [TocTenieHHO BbICTpanBaTh COOCTBEHHOE 11€JIOCTHOE MUPOBO33pEHUE!

— OCO3HaBaTh COBPEMEHHOE MHOTI000pa3ye TUIIOB MUPOBO33PEHUS, OOIIIECTBEHHBIX, PETUTHO3HBIX,
aTEeHCTUYECKUX, KYIbTYPHBIX TPAAUILINMA, KOTOPBIE OMPEIEIAIOT pa3Hble 00bICHEHUS TPOUCXOASILETO B MUPE;

— C Y4€TOM 3TOTr0 MHOT000pa3us MOCTETNIEHHO BhIPabaThIBaTh CBOU COOCTBEHHBIE OTBETHI HA OCHOBHBIE
KU3HEHHBIE BOIIPOCHI, KOTOPHIE CTABUT JINYHBIN )KU3HEHHBIN OIIBIT;

— YUUTHCS IPU3HABATH IPOTUBOPEYMBOCTD U HE3ABEPIIECHHOCTh CBOUX B3IVIAJI0B HA MUP, BO3MOYKHOCTh
UX U3MEHEHHS.



* YYuThCS UCNOIb30BaTh CBOU B3IJISABI HA MUP 7Sl OOBSICHEHHS! PAa3IMUHbBIX CUTYallUl, pelIeHHs
BO3HUKAIOIIUX TPOOJIEM H U3BJICUCHUS )KU3HEHHBIX YPOKOB.

* Oco3HaBaTh CBOM MHTEPECHI, HAXOIUTh U U3y4yaTh B ydeOHHMKAX IO pa3HbIM MpeAMETaM MaTepuai (13
MaKCHMyMa), UMEIOIIUI OTHOIIIEHUE K CBOMM MHTEPECaM.

* lcnonb3oBaTh CBOM MHTEPECHI [JI BEIOOpA HHIUBUAYATbHONU 00pa30BaTebHOM TPaeKTOpHH,
MOTEHIMATBLHOU OyAyIIei mpodeccHu U COOTBETCTBYIOIIETO MPO(GUILHOTO 00pa30BaHusI.

* [IpuoOpeTarh ONBIT y4acTHs B Jieiax, IPUHOCSIIUX MOIb3Y JOISIM.

* YUUTBCS CaMOCTOATEIILHO BEIOMPAThH CTHIIb TIOBE/ICHUS, IIPUBBIYKH, 00CCIICYMBAIOIIIE 0€30TaCHBIN
o0pa3 >KM3HHU U COXPaHEHHE 3/10POBbS — CBOETO, a TAK K€ OJIM3KUX JIIOJCH U OKPYKAIOIIHX.

* YYUTBCS CAaMOCTOSATEIHHO MMPOTUBOCTOATH CUTYAIUSIM, TIPOBOIMPYIOIIUM Ha TOCTYIKH, KOTOPHIE
YIrpoKaroT OE30MaCHOCTH U 3/I0POBBIO.

* BeiOuparh MocTymnku, HareJIeHHbIC HA COXPAHEHHE U OepPEeKHOE OTHOMIEHUE K TIPUPOJIE, OCOOESHHO
KHUBOM, n30erasi MPOTUBOIOJIOKHBIX MTOCTYIKOB, TIOCTENIEHHO y4ach U OCBAaMBas CTPATETHIO PALIMOHAIILHOTO
MIPUPOIONOIB30BaAHUS.

* YuuthCs yOeKIaTh APYTUX JIOJEH B HEOOXOAUMOCTH OBJIa/IEHUsI CTPAaTeruel paloHaibHOro
MIPUPOIONIOIB30BaAHUS.

* lcnonb30BaTh 9KOJIOTHUECKOE MBILUICHUE AJIs BEIOOpA CTpaTeruu COOCTBEHHOTO MOBE/ICHHUS B
KaueCTBE OJJHOU M3 IEHHOCTHBIX YCTaHOBOK.

* CpencTBOM pa3BUTHA JMUYHOCTHBIX PE3YJIbTATOB CIY>KUT yUEOHBIN MaTepual, u Ipexae BCero
MIPOYKTHBHBIC 3a]aHUs YIcOHNKA, HAIICJICHHBIEC HA —“yMEHHUE OIICHUBATh:

— PUCK B3aUMOOTHOIIICHU YeI0BeKa U MPUPOIbI;

— TIOBEJICHUE YeJI0BEKA C TOYKH 3PECHUS 3I0POBOTO 00pa3a KU3HHU.

MetanpeameTHbIE:

Perynsarusneie YV /1:

» CamocTOSTENNbHO OOHAPYKUBATh U (GOPMYIUPOBATH MPOOJIEMY B KJIACCHON U MHIWBUYaTbHOU
y4eOHOI eI TeTbHOCTH.

* BrigBurars Bepcuu perieHus npo0aemMbl, 0CO3HABATh KOHEUHBII pe3ylbTaT, BRIOUPATh U3
MIPEITIOKEHHBIX ¥ UCKATh CAMOCTOSITEIIBHO CPEJICTBA JIOCTHIKCHUS ICITH.

* CocTaBnsTh (MHIUBUIYaIbHO WM B TPYIIIE) [JIaH PEHICHUs MPOOIEeMbI (BBITOIHEHUS IPOEKTA).

* [TogOupath Kk Kax 0¥ mpodaeme (3a1ade) afcKBaTHYIO € TEOPETHICCKYIOMO/ICIb.

* PabGoTas o npeioxKeHHOMY U CaMOCTOSITENIbHO COCTaBICHHOMY ILJIaHy, UCIOJIb30BaTh HapAly C
OCHOBHBIMH 1 JIOTIOJTHATEIBHBIE CPEACTBA (CIIPaBOYHAS JINTEPATYPA, CIIOKHBIC IPUOOPHI, KOMITBIOTED).

* [InanupoBaTh CBOIO HHIMBUYaTbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

* PaboTath 110 caMOCTOSATEIHFHO COCTABIIEHHOMY TUIAHY, CBEPSISCh C HUM U LEJIbIO JICITeILHOCTH,
WCIPABIIAS OMUOKU, UCTIOIB3Ys CAMOCTOATEIHHO MO00paHHbIe cpelicTBa (B TOM uncie u UHTepHeT).

* CBOOOHO TIOJTL30BATHCS BRIPAOOTAHHBIMHA KPUTEPHUSIMH OI[CHKH MCAMOOIICHKH, HCXOJIS U3 TIEH U
UMEIOIIUXCS KPUTEPHEB, pa3inuas pe3yabTaT U CIIOCOOBI JeHCTBHIA.

* B xo1e mpecTaBiIeHMs MPOCKTA JIaBaTh OIIEHKY €r0 pe3yiIbTaTaM.

* CaMOCTOSITENNbHO OCO3HABATh MPUYMHBI CBOETO YCIeXa UM HEeyCleXa U HaXOAUTh CIIOCOOBI BBIX0/1a
U3 CUTYyallu! HEycIexa.

* YMeTh OIIEHUTH CTETNEeHb YCIEIIHOCTH CBOEH MHINBHIyaTbHOU 00pa30BaTeIbHON AESITETFHOCTH.

* JlaBaTh OILIEHKY CBOMIM JIMYHOCTHBIM KaueCTBaM M 4epTaM XapakTepa(«KaKoB s»), OIPEICIIATh
HaIpPaBIIEHUSI CBOETO PA3BUTHS («KAKUM 51 XOUY CTaTh», «4TO MHE JIJISl 3TOTO HA/I0 CHETIAThy).

ITo3naBarensubie YV /:

* AHanU3UpOBaTh, CPABHUBATH, KIIACCU(DUIIUPOBATH U 0000IIATh MOHATHS:

— JIaBaTh OMpe/IeIICHNEe TIOHIATHSIM Ha OCHOBE U3YYEHHOTO Ha Pa3IMYHBIX MpeaIMeTax yaeOHOTro
MaTepuana,;

— OCYIIECTBJIATH JIOTHYECKYIO OIEePaIfi0 YCTAHOBJICHUS POJI0-BHIOBBIX OTHOIIICHUH;

— 00001IaTh MOHATHUS — OCYIIECTBISATH JIOTHUECKYIO OMEPAIUIo TIepeXo/ia OT MOHITUS C MEHBIIIUM
00BEMOM K MOHATHIO C OOJBIIIMM 00BHEMOM.

* CTpOUTH JIOTUYECKOE PacCykACHUE, BKIIOYAIOIIEe YCTAHOBICHHE IPUIMHHO-CIICJICTBEHHBIX CBSI3EH.

» Co31aBaTh MOJIETIH C BBIZICIEHHEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa, TPeoOpa3OBLIBATH
MOJICJIH C IIEJTbIO BBISIBJICHHUS OOIUX 3aKOHOB, ONPEICIISIONINX JaHHYIO MPEJIMETHYIO 00JIacTh.

* [IpeacraBnsate HHGOPMAIMIO B BUJIE KOHCIIEKTOB, TaOIUII, CXeM, TPapUKOB.



* [Ipeo6pazoBbeIBaTh HH(MDOPMAITHIO M3 OJTHOTO BHJIAa B IPYTOil ¥ BEIOUPATh yI0OHYIO 1Jist ce0st hopmy
¢bukcaru u npeacrasienus nHopmarun. [IpencrapnsaTs nHpOpMAIHIO B ONTUMAIBHON (hopMe B
3aBHCUMOCTH OT aJpecara.

* [ToHMMast MO3ULIMIO APYTOTO, pa3INyaTh B €ro peun: MHEHHE (TOUKY 3pEHHs), JOKa3aTeIbCTBO
(aprymeHTsl), (paKThl; TUIOTE3bl, AaKCUOMBI, TEOPUU. [|J1 7TOro cCaMOCTOSTENBHO UCIIOJIb30BaTh pa3IuyHbIe
BU/JIbI YTEHUS (M3Y4arolliee, IPOCMOTPOBOE, 03HAKOMUTEIBHOE, IIONCKOBOE), IPUEMBI CITYILIAHUS.

» CamoMy co3/1aBaTh HCTOYHUKH HH(GOPMAIMK PA3HOTO TUIIA U JUIs Pa3HBIX ayAUTOPUH, COOII0AATh
MH(OPMALMOHHYIO TUTHEHY U MpaBHia HHPOPMAITMOHHOW OE30MaCHOCTH.

* YMeTh UCHOJIB30BATh KOMIIBIOTEPHBIE U KOMMYHHUKALIHIOHHBIE TEXHOJIOTUU KaK HUHCTPYMEHT IS
JOCTHIKEHHS CBOMX IIesieil. YMeTh BBIOMpAaTh a/leKBaTHBIE 33/1a4€ HHCTPYMEHTAJIbHBIE IPOTPAMMHO-
anmaparHble CpeJCTBa U CEPBUCHI.

KommyHukatusabie Y'Y /1:

* OTcTanBas CBOIO TOUKY 3pEHUS, IPUBOJAUTH apryMEHTHI, OATBEpXkAas uxdakramu.

* B nuckyccun yMeTb BBIIBUHYTh KOHTPAPTYMEHTHI, iepedpasupoBaTh CBOIO MBICIH (BIaieHUE
MEXaHU3MOM HKBUBAJIEHTHBIX 3aMEH).

* YYUTHCS KPUTUYHO OTHOCHTHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM NPU3HABATH OIITMO0YHOCTh
CBOETro MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBAThH €rO.

* [ToHuMas no3ULMIO IPYroro, pa3ivyaTh B €r0 pedu: MHEHHE (TOUKY 3pEHHUs), 10Ka3aTEIbCTBO
(aprymeHTsl), (paKThbl; TUIOTE3bl, AKCUOMBI, TEOPUH.

* YMeTh B3TJISIHYTh Ha CUTYAlMIO C MHOH MO3UIMH U JIOTOBapUBATHCS CIIOAbMU MHBIX TO3HIINH.

[IpenmerHbie:

OOBSCHATH POJIb OMOPA3HOOOPA3Us B TOICpKAHIH OMOC(HEepHOTro KPYyrOBOPOTA BEIIIECTB.

— XapaKTepHU30BaTh MHIUBUYyaJIbHOE pa3BUTHE OpraHu3Ma (OHTOreHe3), 00pa30BaHKE MOJOBBIX KIIETOK,
OIJIOZIOTBOPEHHE M BaKHEHIIINE 3TAbl OHTOTC€HE3aMHOT OKJIETOYHBIX;

— 00BACHATH NPUPOJLY YCTOHUMBOCTH HOPMAJIbHOI'O OHTOI'€HE3a;

— MPUBOJIUTH NIPUMEPHI PUCTIOCOOJICHUH Y pacTeHUH U KUBOTHBIX.

— MCII0JIb30BaTh 3HAHUS 110 3KOJIOTUHU AJIS ONTUMAIBHON OpraHu3anuu 60pb0bl ¢ HH(OEKIMOHHBIMU
3a00JIeBaHUSMH, BPEAUTEISIMU JIOMAIITHETO U TIPUYCaeOHOT0 X031CTBA;

— M0JIb30BAThCsI 3HAHUSAMMU 110 T€HETHUKE U CEJIEKIUH U1 COXPAaHEHUs TOPOJHON YUCTOTHI JOMAIIHUX
KHUBOTHBIX (CO0aK, KOIIEK, aKBapUYyMHBIX pbIO, Kyp U JAp.);

— co0moaTh NPopHIAKTUKY HACIEACTBEHHBIX 00JIE3HEIH;

— UCTOJb30BaTh 3HAHUS 110 TEOPUH 3BOJIIOLUY JIJIsl ONITUMAIbHON OpraHu3anuu 00pbObI €
MHQEKIMOHHBIMU 3a00JIeBaHUSMHU, BPEIUTEIIMHI JOMAIIIHETO U MPUYcaieOHOro X035HCTBa.

— HaXOJUTh B IPOSIBICHUSX KHU3HEEATSIHHOCTH OPTraHU3MOB OOIIIHE CBOHCTBA KUBOTO U OOBSCHITH
ux;

— XapaKTepPH30BaTh OCHOBHBIE YPOBHH OPTaHU3AINH KUBOTO;

— MIOHUMATh POJIb PETYIALNN B 00€CTIC€UeHNH )KU3HEACATEIbHOCTH U SBOJIIOLIMH JKUBBIX CHCTEM, a JJIs
3TOro He0OXOIMMO HaXOUTh OOPATHBIE CBSI3U B MPOCTHIX CUCTEMAaX U UX POJIb B IpoOIEccax
(YHKIIMOHMPOBAHUS U Pa3BUTHS KHUBBIX OPraHU3MOB;

— TIEPEYUCIIATH OCHOBHBIE MOJIOKEHHSI KIIETOYHOH TEOPHH;

— XapaKTepH30BaTh OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI KIETKH, UX ()YHKLUHU U POJIb B
KHU3HEIESITEIbHOCTH LIEJI0r0 OpraHu3Ma, 0COOEHHOCTH CTPOSHUS KJIETOK Pa3HBIX LIAPCTB )KUBBIX OPraHU3MOB;

— XapaKTepH30BaTh OOMEH BEIIECTB B KJIIETKE M €r0 SHEPreTHUeCKoe 00eCIIeyeHHE;

— XapaKTepHu30BaTh MaTepUaIbHbIE OCHOBBI HACIEACTBEHHOCTH U CIIOCOOBI JeNIEHUs KIIETOK;

— YMETb I0JIb30BaThC MUKPOCKOIIOM, TOTOBUTH U paCCMaTPUBATh MPOCTEHIINE MUKPOIpEenapaThl;

— OOBSCHATH OCHOBHBIE (PM3HOIOTHYEcKHe (QYHKINN YeTOBeKa U OMOJIOTHYECKUI CMBICT UX PEryJIsSLuY;

— 00BACHATH OMOJIOTHUECKUI CMBICT U OCHOBHBIE (POPMBI pa3MHOXKEHHS OPraHU3MOB,;

— pa3nuyaTh OCHOBHBIC (DaKTOPHI CPEMIbI U XapaKTepU30BaTh 3aKOHOMEPHOCTH UX BIIHMSIHUS HA
OpraHu3MBbI B Pa3HBIX CpeAax OOUTaHUS;

— TI0JIb30BATHCS IOHATUAMHU 00 IKOJIOTMUECKOM HUIIE U )KU3HEHHOU (popme, O1olieH03e, SKOCHCTEME,
OuoreoleHo3e U OUOreOXUMHUYECKOM KPYrOBOPOTE, MPOIYLIEHTaX, KOHCYMEHTaX U pelylieHTax, MUIIEBOI
UpaMyuie, MUIIEBBIX LEMsX;

— Xapakrepus3oBatb Ouochepy, €€ 0CHOBHbIE (DYHKIIUU U POJIb )KU3HU B UX OCYIIECTBIICHUU;

— KJIacCU(HUIIMPOBATH JKUBbIE OPTaHU3MBI IO UX POJISIM B KPYTOBOPOTE BELIECTB BBIACISATH IIETIH
MUTAaHUS B DKOCUCTEMAX;



— XapaKTepHU30BaTh NPUUYNHBI HU3KOH YCTOMUMBOCTH arpo3KOCUCTEM;

— MPUBOJUTH NIPUMEPHI H3MEHYMBOCTH M HACIEJICTBEHHOCTH Y PACTEHUH U )KUBOTHBIX U OOBICHATH
IPUYMHY 3TOTO SIBJIECHHUS;

— XapaKTepHu30BaTh 3aKOHbI HaciaeaoBaHud ['. Menaens, uX HUTOJIOTMYECKHE OCHOBBI, OCHOBHbBIE
MOJIOKEHMSI XPOMOCOMHOM TEOPUHU HACIIEICTBEHHOCTH;

— XapaKTepHu30BaTh IPUPOIY HACIEACTBEHHBIX OOJIE3HEN;

— O0OBACHATH 3BOJIIOLIUIO OPTaHUUECKOT0 MUPA U €€ 3aKOHOMEPHOCTH (CBHIETENIBCTBA IBOJIIOLIUHY,
OCHOBHBIE ITOJIOKEHHS TEOPHH ecTecTBeHHOro oroopa Y. JlapBuHa, yueHus 0 BUAE U BHI000pa30BaHUH, O
IJIaBHBIX HAIIPaBICHUAX 3BONIIOLIMOHHOTO mpouecca A.H. CeseprioBa, TeopHio HCKycCTBEHHOr0 oT6opa Y.
JlapBUHA, METO/IbI CEIEKIIMH U UX OMOJIOTHYECKUE OCHOBBI);

— XapaKTepHU30BaTh MPOUCX0KICHHE U OCHOBHBIE ATAIlbl IBOJIIOLUH KU3HH;

— O0OBACHATH MECTO YEJIOBEKA CPEAH KUBOTHBIX U HKOJOTHYECKUE MPEAOCHUIKHA MTPOUCXOKIACHUS
YeJI0BEKa;

— XapaKTepPH30BaTh OCHOBHBIE COOBITHS, BHICTHMBILNE YEIOBEKA U3 )KUBOTHOTO MHUPA.

— XapaKTepHU30BaTh 3KOJIOIMYECKHE TPOOIEMBI, CTOSIIHIE [IEPE]] YEIIOBEUECTBOM;

— HaXOAUTb IPOTUBOPEUMS MEKY AESITEIbHOCTBIO YEJI0BEKA U IPUPOAOH U MpeylaraTh CliocoObI
YCTpaHEHUs 3TUX IPOTHUBOPEUHIL;

— O0BACHATH U JOKA3bIBATh HEOOXOAUMOCTb OEPEKHOTO OTHOILIEHHS K )KUBBIM OPTaHU3MaM.

— MIPUMEHATh OMOJIOTUYECKUE 3HAHUS [UI OpraHU3alUK U TUNIAHUPOBAHUS COOCTBEHHOT'O 3/[0pPOBOT0
o0pasa )KU3HH U JIATEILHOCTH, OJIarOnoIyYHsi CBOCH CeMbH U OJIArONPHUSTHON cpelibl 0OMTaHHUS YeTIOBEUECTB
BeinmyckHUK Hay4uTCs:

[] BBIIENATH CYIIECTBEHHBIE MPU3HAKU OMOJIOTHUECKUX 00BEKTOB (BHIA, SKOCHCTEMBI, Onochepsl) u
IIPOLIECCOB, XapaKTEPHBIX /17151 COOOILECTB KUBBIX OPraHU3MOB;

[ apryMeHTHpOBAaTH, MPUBOJUTD JOKA3aTEIHCTBA HEOOXOIMMOCTH 3aIIUTHI OKPYXKAFOIIEH Cpeibl;

[ apryMeHTHpOBaTh, IPUBOJAUTH JOKA3aTEIbCTBA 3aBUCMOCTH 3/I0POBbsI YEJIOBEKA OT COCTOSIHUS
OKpY>Karollen Cpeibl;

[] ocylIecTBIATh KJIACCU(PUKALMIO OMOJIOrMYECKUX OOBEKTOB HA OCHOBE ONPEACICHUS UX
IIPUHAUIEKHOCTHU K OIIPEIEICHHON CUCTEMAaTHYECKOM TPYIIIIE;

[] packpbIBaTh poJib OMOJIOTHH B IPAKTUYECKOMN EATEIILHOCTH JIFOJEH; poib OMOJIOrHYeCKHX 00BEKTOB
B IIPUPO/JIC Y KU3HU YEJIOBEKA; 3HAUCHUE OMOJIOTHYECKOTO pa3Hoo0pa3us IjIsi COXpaHeHus Ouochepsl;

[1 0OBSICHATH OOIIHOCTH MPOUCXOMKAECHHUS U IBOJIOLMHM OPraHU3MOB Ha OCHOBE COIMOCTABIICHHS
0COOEHHOCTEN UX CTPOEHUS U (PYHKIIMOHUPOBAHMUS;

[] OOBSICHATH MEXaHU3MBbI HACIIEICTBEHHOCTH U U3MEHYMBOCTH, BOSHUKHOBEHUS IIPUCTIOCOOIEHHOCTH,
MPoIIeCC BUI000pa30BaHUS;

[] pa3nuyaTh MO BHELIHEMY BHJ1Y, CXEMaM M ONHMCAaHUSAM peajibHble OMOJIOTHYECKHUE 00BEKThI MU UX
M300paXKeHUs, BBISBIISAS OTIMYUTEIbHBIC IPU3HAKK OMOIOTMUECKUX 00BEKTOB; | cpaBHUBATh OMOJIOTHMYECKUE
0OBEKTBHI, TPOLIECCHI; JIEJIaTh BBIBO/IBI U YMO3AKIFOUEHHUSI HA OCHOBE CPABHEHUS;

[] ycTaHaBIMBaTh B3aUMOCBS3H MEKIY OCOOEHHOCTSIMU CTPOCHUS U (PYHKLHUSIMU OPraHOB U CUCTEM
OpraHoB;

[ UCTIONB30BATh METOIbI OMOJIOTHYECKON HAyKH: HAOIIOAATh M OMUCHIBATH OMOJIOTHYECKHE OOBEKTHI U
MPOIIECCHI; CTABUTh OMOJIOTMYECKHE HIKCIIEPUMEHTHI U OOBSICHATD UX PE3yJbTaThl;

[] 3HaTh U apTryMEHTUPOBATH OCHOBHBIE MpaBUJjia MOBEJACHUS B IPUPOJIE; aHAJIU3UPOBATh U OLICHUBAThH
MIOCJIEACTBHS I€ATENBHOCTH YEI0BEKA B IPUPOJIE;

[] onuchIBaTh U MCIIOIb30BATh IPUEMBI BBIPALTUBAHUS U PA3MHOKEHUS KYJIbTYPHBIX PACTCHUH U
JIOMAalIHUX XUBOTHBIX, YX0/1a 32 HUMU B arpoLeHO03aX;

(] HaXOUTh B y4eOHOM, Hay4yHO-TIONYJSIpHOM uTeparype, MHTepHeT pecypcax HHPOPMAIUIO O KUBOU
npupoje, opopMIISTh €€ B BUJIE MMCbMEHHBIX COOOIICHUH, T0KIa10B, peepaTos;

[ 3HATH W COOIOIATh TIpaBuiIa paboThl B KAOMHETE OUOJIOTHH.

BbINyCKHMK TIOJTyYUT BO3MOYKHOCTb HAyUUThCS:

] mOHMMATh FKOJIOTHYECKHE TPOOIIEMbI, BOSHUKAIOIINE B YCIOBUIX HEPAILIMOHATBHOIO
MPUPOJIOTNIONIB30BAHHUS, U ITYTH PEIICHUS 3TUX MPOOIIeM;

[} aHanM3UPOBaTh U OLIEHUBATh LIEJIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX JEHCTBHUAX U MOCTYIKaX 110
OTHOIIECHHUIO K 3JI0POBbIO CBOEMY U OKPYXKAIOUINX, OCIEACTBHS BIUAHUS (DAKTOPOB PHUCKa HA 3/10pOBbE
4eJI0BEKA;



[] HaxoauTh HH(POPMAIIHIO TI0 BOTIPpOCcaM OO0IIei OMOJIOTHH B HAYYHO-TIOMYJISIPHON JIUTEpaType,
CTELUATN3UPOBAHHBIX OMOJIOTHUECKUX CIIOBApsX, CIPaBOUYHUKAX, IHTepHET pecypcax, aHaIM3UpOBaTh U
OLIEHUBATh €€, IEPEBOAUTD U3 OJHON (GOPMBI B IPYTyIO;

[] OpHeHTHUPOBATHCS B CUCTEME MOPATIBbHBIX HOPM U IEHHOCTEN TI0 OTHOLICHHIO K 0OBEKTaM KUBOU
IIPUPOJIBI, COOCTBEHHOMY 3/I0POBBIO U 3[JOPOBBIO JPYTUX JIO/IEH (IPU3HAHNE BBICOKOM LIEGHHOCTH KU3HHU BO
BCEX €€ MPOSBICHUAX, SKOJIOTHIECKOE CO3HAHKE, SMOIIMOHAFHO-IIEHHOCTHOE OTHOIIIEHUE K O0BEKTaM
’KUBOM NPUPOBI); ] co3qaBaTh COOCTBEHHBIE NMCbMEHHBIE 1 YCTHBIE COOOILIEHHS O COBPEMEHHBIX MIPOOIeMax
B 00J1aCTH OMOJIOTHH U OXPaHbl OKPYXKAIOIIEH cpe/ibl Ha OCHOBE HECKOJIBKUX UCTOYHUKOB MH(POPMALIUH,
COIIPOBO’KAATh BBICTYIUIEHUE IIPE3E€HTAlMEH, YUUThIBasi 0COOEHHOCTH ayIMTOPUU CBEPCTHHUKOB;

[] paGoTaTh B rpyIie CBEPCTHUKOB IIPU PELICHNH MTO3HABATEIbHBIX 33]1a4 CBSA3aHHBIX C
TEOPETUYECKUMHU U MPAKTUYECKUMU NpobiieMaMH B 001aCTH MOJIEKYIISIpHONM OMOJIOTUH, TeHETUKHU, SKOJIOTUH,
OMOTEXHOJIOTUH, METUIIMHBI U OXPaHbl OKPY>KaIOIIEeH Cpebl, INTAHUPOBATh COBMECTHYIO ESTEIBHOCTD,
YUUTBIBaTh MHEHUE OKPYXKAIOIIUX U aJIEKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIAJ B JESTEIBHOCTb IPYIIIBI.

Copaeprxanue y4yeOHOro npeamera

BBenenue

Mecro kypca «O01mas 6MOIOTHs» B CUCTEME €CTECTBEHHOHAYYHBIX JTUCIUILINH, A TAKXKE B
Ouosiornyeckux Haykax. Lleau u 3agaun kypca. 3HaueHue npeaMeTa JJis HIOHUMaHUs €IMHCTBA BCETro )KUBOTO,
B3aMMOCBSI3M BCEX yacTel ouocdepsl 3eMin.

XuMHnyeckasi OpraHu3anus KJIeTKH

DNeMEHTHBIN cocTaB KJIETKU. PacipocTpaHEHHOCTh 3JIEMEHTOB, UX BKJIaJ B 00pa30BaHuE )KUBON
MaTepuu U 00BEKTOB HEKUBOM MPUPOABI. MaKkpo3IeMeHThl, MUKPO3JIEMEHThI; UX BKJaJ B 00pa3oBaHue
HEOPraHWYECKUX U OPraHUYECKUX MOJIEKYJ )KMBOTO BEILECTBA.

Heopranuueckue MoJIeKyJIbl )KUBOTO BEIIECTBA: BO/IA; XMMHUECKHUE CBOICTBA U OMOJIOTHYEcKast poJib.
Conu HeOpraHMYeCcKUX KUCIOT, UX BKJIaJ] B 00eCreYeHe MMPOLECCOB KU3HEACITEIIbHOCTH U MOAepKaHEe
romeocra3a. Posb KaTHOHOB M aHMOHOB B 00€CIIEYEHUH IIPOLIECCOB XKU3HeAeATeIbHOCTU. OcMoc U
OCMOTHYECKOE J1aBJIEHUE; OCMOTHYECKOE NOCTYINIEHUE MOJIEKYJI B KJIETKY.

Oprannueckue MosieKyabl. buonoruueckue nojauMepsl — O€IKHU; CTPYKTYpHasi OpraHu3aius.
DOyHKIUN OEITKOBBIX MOJIEKYJI. YTieBoAbl. CTpoeHue u Onosorudeckasi poib. JKupbl — OCHOBHOM
CTPYKTYPHBIM KOMIOHEHT KJIE€TOYHbIX MeMOpaH U UCTOYHUK 3Hepruu. JJHK — mMonexynsl
HacnenctBeHHocTu. Penymmkamus JIHK, nepenada HacieAcTBEeHHON MH(POPMAITMH U3 TTOKOJICHUS B
nokoJienue. [lepegaua HacinencTBeHHOM MH(pOPMALIMM U3 s/ipa B LIUTOIUIaA3MY; TPAHCKPUIILIHSL.
PHK, cTtpykrypa u ¢pynkuunu. Mudpopmarinonssle, TpancnopTHble, pudbocomanbabie PHK.

O0meH BeliecTB M MPe00OPa30BaHNE JHEPIUH B KJIETKe

OOMeH BellecTB U IPEBpaIllEeHNE SHEPTUH B KJIeTKe. TpaHCIOPT BELIECTB Yepe3 KIETOUHYIO
MmeMOpany. [IuHo- u aronuro3. BHyTpHuKieTOUHOE NUIlIEBapeHNE U HAKOIJIEHUE SHEPTUY;
pacuienyieHue rroKo3bl. bBuocuHTe3 6€IKOB, )KUPOB U YTJIEBOJIOB B KIIETKE.

Crpoenne n QyHKIHMHU KJIECTOK

ITpokapuoTnueckue kiieTku; popma u pasmepnl. CTpoeHHE UTOILIa3Mbl OaKTEpHUAILHOMN
KJIETKH; OpraHu3aius MeTtaboiaus3ma y npokapuot. ['eHeTnueckuii annapat 6akTepuil.
Cnopoob6pa3oBanue. PazmHoxkeHne. MecTo U posib IPOKapUOT B OUOIIEHO3aX.

Dykapuotnueckas kietka. L{luromiasma sykapuoTuueckoit kieTku. OpraHesuibl UTOIUIa3MBbl,
HUX CTpyKTypa u ¢pyHKIuu. L{utockener. BkinroyeHus, 3HaueHue U pojib B META0OJIN3ME KJIETOK.
KierouHoe si1po — LEHTp yNnpaBJIEHUsI )KU3HEAEATEIbHOCTBIO KJIETKH. CTPYKTYPBI KJIIETOYHOTO
siapa: siiepHas 000JI04Ka, XpOMaTUH (FreTepOoXpOMaTHH), SIAPBIIIKO. OCOOEHHOCTH CTPOEHUS
PacTUTENBHON KIJIETKH.

Jenenue kietok. KieTku B MHOINOKJIETOUYHOM opraHusMe. [lonsmue o ouggpepenyuposxe
KJIeMmOK MHO2OKIemO4YHOo20 opeanusma. Mumomuueckuil yuxki: unmepgasa, peoyniuKkayus
HAHK,; mumo3s, ¢pazvt mumomuuecko2o oenenusi u npeoopazoeanus Xpomocom,
OUOJOTMYECKHUI CMBICI U 3HaYe€HHE MUTO3a (Oecroyioe pa3MHOXXEHHUE, POCT, BOCIIOJITHEHHUE
KJIETOYHBIX MTOTEPH B PUINOIOTHUYECKUX Y NATOJOTHUYECKUX YCIOBHUSX).

Knemounas meopus cmpoeHus op2aHu3mMoe.

m IIpakTnueckas padora Nel Crpoenue kieTok OaKTepHii, pacTeHUI U KUBOTHBIX Ha TOTOBBIX
MUKpOIpenaparax

PasMHoOxkeHMe OPraHn3MoOB



CymHocTh 1 popMbI pa3MHOKEHHUS OpraHu3MoB. becnonoe pa3MHOKEHHE PACTEHUH U )KUBOTHBIX.
[TonoBoe pa3MHOXKEHUE )KUBOTHBIX U PACTEHUI; 00pa30BaHME MOJOBBIX KJIETOK, OCEMEHEHHUE U
OILI0JI0TBOpEHUE. bruonornueckoe 3HaueHNE OJIOBOTO pa3MHOKeHus. [ a-memozenes. 1lepuoowl
00pA308aHUSL NOJIOBBIX KIEMOK. PA3SMHOMCEHUE, POCM, CO3pesanue (Metio3) u popmuposanue
nonosvix knemok. Ocobennocmu cnepmamoczenesa u ogozeresa. OmiogoTBOPESHHUE.

NuanBuayanbHoe pa3BUTHE OPraHU3MOB (OHTOreHe3)

OMOpUOHaNbHBIN Mepruoa pa3BUTHS. OCHOBHbIE 3AKOHOMEPHOCMU OpobieHuUs, obpazosanue
OOHOCNIOUHO20 3apooviuia — oaacmynvl. I acmpyaisayus,; 3aKOHOMEPHOCU 0OPA308aAHUS
08YCIIOUHO20 3apoobiuia — cacmpyivl. [lepsuunsviii opeanocenes u danvHeluas ougdpepenyuposra
mKanei, opeanog u cucmem. I1ocTaMOpHUOHATBHBIN TIEpHO pa3BUTHs. POPMBI TOCTIMOPHUOHAIBHOTO
nepuoja pa3sutus. Henpsimoe pa3BuTHe; MOJHBIN U HEMOIHBIA MeTaMop(o3. bruonoruueckuit cMbIci
pa3Butus ¢ meramopdozom. I[Ipsmoe passutue. Ctapenue.

OO6mue 3aKOHOMEPHOCTH pa3BUTHs. buorenernueckuii 3aKoH.

Cxo0cmeo 3apooviueli u IMOpUOHaAIbHAs Ougepeenyus npusnaxog {3axoun K. bapa).
buocenemuuecxuu 3axkon (3. I'ekkenwv u K. Miwoanep). Pabomwr A. H. Cesepyosa 06 >MOpuoraivbHou
UBMEHYUBOCMU.

3aKOHOMEPHOCTH HaCJIeA0OBAHHUS IPU3HAKOB

OtkpsiTue I'. Menaenem 3akoHOMEPHOCTEN Haclle0BaHMs PU3HAKOB. [ MOpuI0I0THUeCKUil METO
M3y4YEHUS HACJIEACTBEHHOCTH.

I'enemuueckoe onpedenenue noua.

I'enotun kak nenocTHas cucrema. B3anmoelicTere ajyiebHbIX U HEAUIEIbHBIX T€HOB B ONPEACICHUN
IIPU3HAKOB.

m Jlemonctpanus. Kaptel XxpomocoM yenoBeka. PonocioBHbIE BBIIAIOIINUXCS TPEACTABUTENEH
KYJIBTYpbl. XpOMOCOMHBIE aHOMAJIMH YEJIOBEKA M UX (PEHOTHITMUECKHE MTPOSIBICHHUS.

m I[IpakTnueckas padora Ne2 PemieHne reHeTHUECKHX 3a7a4 U COCTaBICHUE POJOCIOBHBIX.

3aKOHOMEpPHOCTH U3MEHYNBOCTH

OcHoBHbIe POPMBI U3MEHYUBOCTH. [ eHOTUIIHYECKast HK3MEHYMBOCTh. MyTanuu. 3HaueHne MyTaiui
JUISl IPAKTUKH CEJIbCKOTO X03sKcTBa U OuoTexHosoruu. KoMOrHaTuBHas U3MEHYMBOCTh. DBOJIOLIMOHHOE
3HaYeHHE KOMOMHATUBHON U3MEHUYUBOCTH.

denoTunUYECcKasi, WM MOAU(HUKAIIMOHHAS, N3MEHYHBOCTE. POJIb yCIIOBUI BHEIIHEH Ccpe/bl B
Pa3BUTHUHU U IPOSIBJICHUHU NPU3HAKOB U CBOMCTB.

m /lemonctpauus. [Ipumeps! MoanpUKaMOHHON H3MEHUNBOCTH.

m [IpakTuyeckas padoraNe3 BrisiBiieHne n3MeHUNBOCTH opraHu3MoB. [locTpoenue
BapHALlMOHHON KPUBOH (pa3Mephl JTUCTHEB PACTEHUH, AHTPOIIOMETPUUYECKUE TaHHBIE YUALTUXCS).

CeJsiekuus pacTeHHMi, ’KHBOTHBIX 1 MUKPOOPraHM3MOB

Llenmpul npoucxodcoenuss u MHO2000pa3us KyibmypHsix pacmerui. CoOpT, mopoja, MTaMM.
MeTozpl CeNeKINN pACTEHUN U )KUBOTHBIX. JJOCTHKEHUSI 1 OCHOBHBIE HAITPABJICHUSI COBPEMEHHOU CEJIEKIINU.
3HaUEHHE CEJEKIMH JIUIS Pa3BUTHS CEJIbCKOXO03SMCTBEHHOTO MPOU3BOICTBA, MEIULIMHCKOM,
MUKPOOHOJIOTUYECKON U IPYTUX OoTpaciieil IPOMBIIUIEHHOCTH

Mmnoroo0pa3zue :xuoro mupa. OCHoBHbIE CBOCTBA KUBbIX OPraHU3MOB

EAMHCTBO XMMHYECKOTO COCTaBa KUBOW MAaTE€pPUU; OCHOBHBIE IPYIIIBI XUMHUUECKUX 3JIEMEHTOB U
MOJIEKYJI, 00pa3yroline >KUBoe BeecTBo Onocdepsl. Kiierounoe cTpoeHrne oprann3MoB, HACEISIFOITUX 3€MITIO.
OOMeH BellecTB U CaMOPEryJsLus B Onosornyeckux cuctemax. CaMoBOCIPOM3BEI€HUE; HACIEICTBEHHOCTh U
M3MEHUYMBOCTh KaK OCHOBA CYIIECTBOBaHUs KUBOW MaTepun. Poct u pa3sutue. Pa3zapaxumocts; Hhopmbl
n30MpaTeNbHON peaklui OpraHu3MOB Ha BHEIIHNE BO3JIEHCTBUA. PUTMUYHOCTD MPOIIECCOB
KHU3HEICATENbHOCTH; OMOJIOTUYECKHE PUTMBI U UX 3HaueHUE. JIMCKPETHOCTD )KUBOTO BEIIECTBA U
B3aMMOOTHOIIIEHUE YAaCTH U LIEJ0r0 B OMocucTeMax. DHEPro3aBUCUMOCTh KUBBIX OPTaHU3MOB;
(opmbI TOTPEOSICHUS YHEPTHUU.

[lapcTBa kUBOI MPUPOJIBI; KPAaTKask XapaKTEPUCTHKA €CTECTBEHHON CUCTEMBI KJIacCU(DUKAITUHN
JKUBBIX OpraHu3MoB. BugoBoe pazHooOpasue.

Pa3BuTHe OMoJ1I0IMM B 10XAaPBUHOBCKHUH NEPHOJ

Pa3Butne Omosiornu B 10A4apBUHOBCKUM mepruo/1. [ 0CIIoaCcTBO B HAYKE TIPEJICTaBICHUI 00
«U3HAYaIbHON 11eJIeCO00Pa3HOCTH» U HEM3MEHHOCTH KUBOM NpUpoaibl. Pabomul K. Jlunnes no
cucmemamurxe pacmeHnutl U #HUBOMHbIX. Deontwoyuonnas meopus K. b. Jlamapka.

Teopus Y. /lapBuHa 0 NPOUCXO0KACHNM BUIOB IIyTeM €CTECTBCHHOI0 0TOOpa



[Ipennoceuiku BO3HUKHOBEHUs yueHust Y. JlapBuHa: TOCTUKEHUS B 00JIACTH €CTECTBEHHBIX
HayK, SKcneauIInoHHbIA MaTepuan Y. Jlapsuna. Yuenue Y. JlapBuHa 00 HCKYCCTBEHHOM OTOODE.

VYyenne Y. JlapBuHa 0 ecTeCTBEHHOM 0TOOpe. B — 3imemMeHTapHasi SBOJIIOIIMOHHAS €IUHUTIIA.
BceoOias nvHAMBHUIYyaTbHAS U3MEHYUBOCTh U M30BITOYHASI YMCIICHHOCTh IIOTOMCTBA. boprOa 3a
CYIIIECTBOBAHUE U €CTECTBEHHBIN OTOOP.

IIpucnoco6/1IeHHOCTH OPraHM3MOB K YCJIOBMSIM BHELIIHEH Cpebl KaK pe3yJibTaT JAeidcTBUs
€CTECTBEHHOI 0 0TO0Opa

IIpucnocoOuTenbHbIe OCOOSHHOCTH CTPOCHUSI, OKPACKH TeJIa U TIOBEJICHUS YKUBOTHBIX. 3200Ta O
noroMcTBe. PU3NOJIOTUYECKHUE alalTalliu.

Mukpo3BoJIIonus

By kak reHeTUYECKHU U30JIMPOBaHHAsI CUCTEMA; PENPOAYKTHUBHAS U30JISILUS U €€ MEXaHU3MBbl.
[MonynsimnoHHAast CTPYKTYpa BU/1A; 9KOJIOTHUECKUE U TEHETUYECKUE XapaKTEPUCTUKU MOMYJISIIUHA.
[Nonmymnsiuust — 3neMeHTapHas 3BOJIFOMOHHAas enuHuna. [IyTu u ckopocTh BUA00Opa30BaHUs;
reorpauuecKoe U SKOJIOTHIESCKOE BHI000pa30BaHUE.

m IIpakTunyeckue padornsl Ned H3ydeHue npucnocoOOJICHHOCTH OPTaHU3MOB K CPEIe
oOutaHus*.

buosiornyeckue nocjeacTeuda aganrtanuu. Makpo3Boaonu

I'maBHBIE HarpaBIEHMS 3BOJOLMOHHOIO IIpoLecca. BUOJIOrnYecKul mporpecc u
ouonoruyeckuii perpecc (A. H. CesepiioB). IlyTu noctrxeHus: OMOJIOTHYECKOro Imporpecca.
OcHoéHble 3aKOHOMEPHOCMU I80II0OYUU. OUBEP2EHYUSL, KOHBEP2EHYUS, NAPANNETAUIM,
npaeuia 380aI0YUU CPYAN OPSAHUIMOE.

Pe3ynpTarhl 3BOMIONNHA: MHOTOOOpa3re BUIOB, OpraHudecKasi 1ejiecooopa3HoCThb,
MOCTEIIEHHOE YCIIO)KHEHUE OpraHu3aluu.

Bo3HuKHOBeHUe *KU3HU HA 3emie

Opranuydeckuii MUp Kak pe3yabTaT 3BOJIOLUN. BO3HUKHOBEHHE U pa3BUTHE )KU3HU HaA
3emiie. XuMHU4YeCcKHui, Ipeadbuonorudeckuii (Treopus akagemuka A. M. Omapuna),
OUMOJIOTMYECKUI U COLIMAIbHBIN 3Tanbl Pa3BUTHS )KUBOW MaTEepUU.

DUIIOTEHETUYECKHUE CBSI3H B YKUBOU IPUPOJIC; €CTECCTBEHHAS KITAaCCU(PUKAIUS YKUBBIX
OpraHu3MOB.

Pa3zBuTHe xku3nu Ha 3emJie

Pa3BuTHe xU3HU Ha 3eMiie B apXEHCKYI0 U IIPOTEPO30UCKYIO 3pHbl. llepBbie cienpl )KU3HU Ha
3emute. [lossBneHHE BCeX COBPEMEHHBIX TUITOB OECIIO3BOHOYHBIX KUBOTHBIX. [IepBbI€ XOP/10BHIE.
Pa3zBuTHre BOOHBIX pacTEHUU.

Pa3BuTune xu3HU Ha 3emMiie B MaJICO30MCKYI0 3py. [lossBIIeHNE 1 3BOJIOIHS CYXOITY THBIX
pactenuii. [lanopoTHUKN, CEMEHHbIE NaIOPOTHUKHU, TOJIOCEMEHHbBIE PACTEHUsI. BO3HUKHOBEHME
MMO3BOHOYHBIX: PHIObI, 36MHOBOIHBIC, TIPECMBIKAIOIIIUECS.

Pa3BuTHe xn3HHU Ha 3eMiie B ME€3030MCKYIO U KailHO30MCKY1O0 3pbl. [lossBnenue n
pactpocTpaHEeHHUE MOKPBITOCEMEHHBIX pacTeHU. BOZHUKHOBEHME NITHUI] M MJICKOTTUTAIOIIIHX.
ITosiBnenue u pa3BUTUE IPUMATOB.

[Mpoucxoxaenue yenopeka. MecTo yenoBeka B >KUBOU Mpupojie. CucreMaTuieckoe
noJjio>keHre Buaa Homo sapiens B cucteme >KMBOTHOTO Mupa. [Ipu3Haku ¥ CBOMCTBA YeJIOBEKa,
MO3BOJISIOIIHAE OTHECTH €0 K PA3IMYHBIM CUCTEMAaTHUYECKUM TPyIIaM [apCcTBa KUBOTHBIX. CTaauu
SBOJIIOLIMU YEJIOBEKA: IPEBHEUILINN YEJIOBEK, JPEBHUI UYEJIOBEK, IEPBHIE COBPEMEHHBIE JFOIU.

CaoiicTBa uenoBeKa Kak ononorndeckoro Bujia. [lomymsimnonHas cTpykrypa Buga Homo
sapiens; JeloBeYeCKUe pachl, pacooOpa3oBaHUE; €AUHCTBO MMPOUCXOKICHUS pac. AHTHHAYyYHAs
CYIIHOCTH pacu3ma.

Pa3BuTHe )XKUBOTHBIX M paCTEHUM B pa3IMuHbIE EPUOBI CyllecTBOBaHUs 3emud. [locrenennoe
YCIIOKHEHNE OPTaHU3aIiy U TTPUCITOCOOIEHNE K YCIOBUSM CPEJIbl )KUBBIX OPTaHU3MOB B ITPOIIECCE IBOJIOIIHH.
[Ipoucxoxaenue yenoseka. J[Buxyiiue cuisl aHTponorenesa. Ponb Tpy/a B mpolecce npeBpamieHus
00€e3bsIHBI B YesioBeKa. UenmoBedueckue pachl, UX €IUHCTBO.

buocdepa, ee crpykrypa 1 pyHKUHMH

buocdepa — xuBast o6os10uka maHeTsl. CTpykTypa 6mnochepsl. Komnonenmot buocgepui: sxnusoe
seuyecmeo, UO0BOLL COCMas, pasHoobpasue u 8Kknao 6 buomaccy; OUOKOCHOe U KOCHOE 8eujeCcmeo
ouocgepwl (b. U. Bepuaockuii). KpyroBoport BemniecTB B mpupoe. EctecTBeHHBIE cO00MIecTBa )KUBBIX



opranu3MoB. buoreonieno3bl. KoMIoHEHTH OMOTreo1ieHO30B: MPOIYIIEHThl, KOHCYMEHTHI, PETYLEHTHI.
buoneHo3sl: BU10BOE pazHooOpasue, IIIOTHOCTh MOMYJIsALui, Onomacca.

AbGuoTtnueckue paxTopsl cpeasl. Poibs TemnepaTypbl, OCBEIIEHHOCTH, BIAXXHOCTU U APYTUX (GAKTOPOB
B XKHM3HENIEATEIBHOCTU co001IecTB. IHTEHCUBHOCTD NeHCTBUS (haKTOpa cpeibl; OrpaHUYMUBAIOIINNA (akTop.
BiaumogeiicTBue (hakTopoB cpeabl, penessl BBIHOCIUBOCTH. bruotndeckue axtopsl cpenbl. Llenu u cetu
OUTaHUS. DKol02uYecKue nupamuosl: yucen, obuomaccwl, snepeuu. CMeHa 6uoreHo30B. IIpuunHbl cMEHBI
OMOI1IeHO30B; (POPMHUPOBAHHUE HOBBIX COOOIIECTB.

@®opMBbl B3aMMOOTHOIIEHUH MEX Ty opranu3Mamu. 1103UTHBHBIE OTHOIIEHUSI — CUMOHMO3: MyTYaIHu3M,
KOOTEepalysi, KOMMEHCAIU3M. AHTUOMOTUYECKHE OTHOLICHUS: XUIIIHUYECTBO, Mapa3uTU3M, KOHKYPEHIHUA.
HeliTpanbHble OTHOIEHUST — HEUTPAIIU3M.

IIpakTuueckune padorbl Ne 5-6 CocTtaBieHne cXeM Tmepefadd BEIIeCTB W SHEpruu (Iienei muTanms)*.

N3yuenue u onucanue 3KOCUCTEMbI CBOSH MECTHOCTH, BBISIBJICHHE TUIIOB B3aUMOICHCTBHS Pa3HBIX
BHJIOB B IAaHHOH 3KOCUCTEM

buocdepa u yesoBexk

[Tpupoanbie pecypchl U UX UCIIOJIb30BAHHE.

AmnTpororeHssie (hakTopbl BO3/IEHCTBUS HA OMOIIEHO3BI (POJIb YEJIOBEKA B IMPUPO/IE); MTOCIEACTBHSA
XO3SIICTBEHHOM JeSITeNIbHOCTH YesioBeka. [IpobiieMbl paliioHaIbHOTO IPUPOAOIIOIb30BAHUS, OXPAHBI
MPHUPOJIBI: 3alIUTa OT 3arpsA3HEHMI, COXpaHEHHE STATOHOB U MAMATHUKOB IPUPOIBI, 00ecTiedeHne
MIPUPOJIHBIMU PECYPCAMU HACENEHUS MJIaHETHI.

m /leMOHCTpanus KapT 3al0BEIHBIX TEPPUTOPHI HALLIEH CTPAHBI.

m IIpakrnyeckas padora Ne7 AHaiu3 U OLEHKA MTOCIEACTBUH 1eATEIbHOCTH YeJI0OBEKa B
sKOocUCcTEMax ™.

YueOHO-TEeMAaTHYECKHNH IIJIaH:

No KommuectBo | B ToM yncie
o HaumenoBanue nzy4yaemoi TemMbl 4acoB Ha ee | MPaKTUYECKue,
U3Yy4EHUE KOHTPOJIbHBIE

1 MHuoroo6pasue >KuBOro Mupa. Y poBHH OpraHu3aluy U 2

OCHOBHBIE CBOMCTBA )KUBBIX OPTaHU3MOB
2 Paznen: CTpyKTYpHasi opranu3aius ;,KMBbIX OPraHu3MoB 13

Tema 1.1. Xumuueckas OpraHu3aus KIeTKH 4

Tema 1.2. OOMeH BEIIECTB U MTPEOOPa30BaHUE SHEPTHH B KIIETKE 2

Tema 1.3. CTpoeHue U PyHKIIUH KIETOK 5 1 x/p, 1 n/p
3 Paznen: Pa3MHoOKeHMe M MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB 5

Tema 2.1. Pa3mMHOXEHNE OPraHU3MOB 2

Tema 2.2. nauBulyaabHOE pa3BUTHE OPraHU3MOB 2 1 x/p
4 Paznen: HacieicTBEHHOCTh M HU3MEHYMBOCTh OPraHNU3MOB 17

Tema 3.1. 3akOHOMEPHOCTHU HACIJI€JJOBaHUSI IPU3HAKOB 8

Tema 3.2. 3akOHOMEPHOCTU U3MEHYMBOCTU 3

Tema 3.3.Cenexuusi paCTeHUH, )KUBOTHBIX, MUKPOOPTaHU3MOB 3 1x/p,20/p
5 Paznen: DBoaonus ;kuBoro Mmupa Ha 3emJie 18

Tema 4.1. PazBuTre OMOJIOTUH B IOJAPBUHCKUN TIEPUOL] 2

Tema 4.2. Teopusa Y. JlapBrHa 0 MPOUCXOXKACHUNA BUJIOB IIyTEM 3

€CTECTBEHHOTO 0TOOPA. 4

Tema 4.3. CoBpeMeHHBIE MTPEACTABICHHS 00 YBOJIOIIH. 3

MUKpPOIBOIIOLHS U MAKPOIBOITIOLIMA.

Tema 4.4. IlpucnocobIeHHOCTh OPraHU3MOB K YCIIOBUSIM BHEIIHEH 1

cpeasbl Kak pe3yJIbTaT YBOJIOLHAN S 1 x/p, 1 n/p

Tema 4.5. BO3HUKHOBEHUE )KU3HU Ha 3eMile

Tema 4.6. Pazputue Xu3HU Ha 3eMiie
6 Paznen: BzaumooTHoOmIEeHns1 opranu3ma u cpeiabl. OCHOBBI 9

IKOJIOTHM. 4

Tema 5.1. buocdepa, e€ cTpyKTypa U QyHKIIHH. 3 1 x/p, 2 n/p

Tema 5.2. buocdepa u yenoBek




7 ITosTopenue UTOrosslii ypok 6 1x.p

8 Hroro 68 6 x/p, 6 I/p

IlepeyeHb KOHTPOJIBbHBIX PadoT

Ne KonunuectBo
Tema

n/m 4acoB

1 Kontponbnast pabora Nol «OCHOBBI yUCHHUSI O KIECTKEY. 1

2 KonTponbhas pabota No2 «Pa3smMHOXKeHHE U HHANBUAYAIbHOE PA3BUTHE OPraHU3MOBY 1

3 KonTponbaas pabora Ne3 «OCHOBBI yueHUS O HACICICTBEHHOCTH U H3MEHYHBOCTHY 1

4 Kontponbhas padora Ne 4 «Yyenue 00 IBOTIOLHUN 1

S) KonrpoasHas padora Ne 5 «OCHOBBI 9KOJTOTHH» 1

6 Hrorosast koHTpoOIbHAs paboTa- BRIMOTHEHUE pabOTHI 3a Kypc 9 Kitacca 1

IlepeyeHb NpakTHYECKUX PadOT

Ne | Tema

1 | IlpakTrueckas pabora Nel «M3ydenue kieTok GakTepuil, pacCTeHUI U )KUBOTHBIX)

2 | Ilpaktuueckas paborta Ne2 «PenieHne reHeTHYECKUX

3 | Ilpaktuyeckas padora Ne3 «BrIsBIeHHE U3MEHUYNBOCTH OpraHu3MOB. [locTpoeHne BapuanimoHHOK
KPUBOM.»

4 | IIpaktuyeckas pabora Ne4 «BrIsBiIeHHE TPUCITOCOOICHHOCTH K Cpeie OOMTaHUS»

5 | Ilpaktuueckas pabora NeS «CocraBieHue cxem Nepejaud BelecTB U SHEPrHM»

6 | IlpakTuueckas pabora Ne6 «AHaNM3 W OICHKA IOCJICJICTBUH JICATEIHLHOCTH YEJIOBEKAa B SKOCHCTEMAX)




KaJIEHI[apHO — TEMATHYECCKOC IJIAHUPOBAHUE

Ne

Tema ypoka

IIpeamernsie YY I

Yacel

Jara

Koppextuposka

Paszngea Nel Benenue. 2 yaca

1. BBISBIIAIOT B M3yYEHHBIX paHee OMOJIOrMUECKUX AUCLHUILUINHAX OOIINe YepThl
Beenenue. buonorns — Hayka o OpraHMu3aly PACTEHU, )KUBOTHBIX, TPUOOB U MUKPOOPTraHU3MOB.
KHU3HH. OOBACHAIOT €AUHCTBO BCETO )KMBOT'0 U B3aUMO3aBUCUMOCTb BCEX 4acTeil
ounochepsl 3emun
2. PackppIBatoT cymHocTs peakuuii Meradonu3ma. OOBSICHIIOT MEXaHU3MBI

OCHOBHBIE CBOMCTBA YKUBBIX
OpPraHHU3MOB

CaMOpPETYJISILIMKA OMOJIOTUYECKUX CUCTEM. AHAIU3UPYIOT IPOLECCHI
CaMOBOCIIPOU3BEIEHUS, POCTA U PA3BUTHS OPraHU3MOB. XapaKTepU3yOT
HACJIEJICTBEHHOCTh M U3MEHYUBOCTD, 3AIIOMUHAIOT MaTEPUAIIbHBIE OCHOBBI
3TUX cBOMCTB. CpaBHUBAIOT (POPMBI PA3APAKUMOCTH Y Pa3INUHBIX
Oounonornuecknx 00beKkToB. OTMEYAIOT 3HAYCHHE OMOJIOTHYECKUX PUTMOB B
IIPUPOJIE U )KU3HU YeJIoBeKa. PaCKppIBalOT 3HAaYE€HHUE TUCKPETHOCTH U
SHEPro3aBUCUMOCTU OMOJOTHYECKUX CUCTEM. XapaKTepU3YIOT
MHOT000pa3ue KkuBoro mupa. IIpuBoasT mpuMepsl HCKYCCTBEHHBIX
KJIaCCH(UKALINH )KUBBIX OPraHU3MOB. 3HaKoMsTCs ¢ padotamu K. JIuHHes.
OOBSICHSIIOT MPUHITUIIBL, JIeXKAIME B OCHOBE TIOCTPOCHUS €CTECTBEHHON
KJaccu(pUKaIuy JKUBOTO MUpa Ha 3emJie

Paznen 2. Cmpykmypuas opeanuzauus yeuewix opzanuzmos (13 yacos)

3. XapakTepu3yloT XUMHUYECKUE 3JIEMEHThI, 00pa3yrollre )KHUBO€e BEIIECTBO;
pa3MyaroT Makpo- ¥ MUKPOAJIeMEHTHI. OMUCHIBAIOT HEOPTaHUYECKHE
MOJIEKYJIbI )KHBOTO BEILIECTBA, MX XUMUYECKHE CBOMCTBA U OMOJIOTHYECKYIO
pOIb. XapaKTepu3ylT OPTaHUIECKHUE MOJICKYIIbI: OMOJIOTHYECKUE
XuMudecKas OpraHu3aIus HOJMMEpBl — OeNIKH (CTPYKTYpHasi OpraHu3aiust U GyHKLIUH), YIIIEBOIbI
Kknetku. Heopranuaeckue (cTpoeHue u Ouonoruyeckas posb), KUPbl — OCHOBHOW CTPYKTYPHBIH
BCILECTBA KOMITOHEHT KJIETOUYHBIX MEMOpaH U UCTOYHUK SHEPTUU. XapaKTepU3yIOT
JHK xak monekynsl HacaeACTBEHHOCTH. OMHUCHIBAIOT MIPOIIECC
penymukauu JIHK), packpsiBatoT ero 3HaueHne. OMuChIBAIOT MPOLIECC
niepeayr HacJIeCTBEHHOW WH(POPMAIIUHY U3 sIpa B IIUTOILIA3MY —
TpaHcKkpunuuio. Paznuyaror ctpykrypy 1 pyakiu PHK
4. | Xumuueckas OpraHu3aus XapakTepu3yloT OPraHNYECKUE MOJICKYIIBI: OMOJIOTHUECKUE TTOIMMEPHI —
kieTku. Opranuyeckue BemecTBa | Oesku (CTpYKTypHas opraHu3anus u GyHKIUH),
— Oenku
5. | Xumuueckast opraHu3anus XapakTepu3yloT OPraHMUYeCKUe MOJIEKYJIbI: YTIEBObI (CTPOCHHE U

kjeTku. OpraHnyeckue BeniecTBa

OHoJ0ru4ecKast poJib), JKUPbl — OCHOBHOM CTPYKTYPHBII KOMIIOHEHT




— YTJICBOJBI U JIUITUbI

KJICTOYHBIX MeM6paH N UCTOYHHK SHCPIUH.

6. XuMHU4ecKasi OpraHusanus OnuceiBaroT npouecc penymnukannu J{HK), packpbsIBatoT €ro 3HaueHHE.
kieTku. Opranuyeckue BemecTBa | ONMUCHIBAIOT MPOLIECC Mepelaun HacaeICTBEHHON HH(opMauu U3 sapa B
— HYKJICMHOBBIC KHCJIOTHI IUTOIUIa3My — TpaHCKpHNuuio. Pasznnyaror ctpykrypy u ¢pynkmmu PHK
7. [Tnactuyeckuit oOMeH. OnuUCHIBAIOT MPOIECCHl CHHTE3a OCIIKOB M JOTOCHUHTE3
buocunres 6enxoB
8. XapakTepu3yroT TPAHCIIOPT BEILECTB B KIETKY U U3 He€ (parounTtos u
DHepreTHuecKuii 06MeH nUHOIUTO3). OOBACHSIOT COOBITHS, CBSI3aHHBIE C BHYTPUKIICTOYHBIM
NUILEBapEHUEM, NOJUEPKUBAs €ro 3HaYeHue JUIs opranusma. [IpuBoasat
IPUMEPBI SHEPTETUYECKOr0 OOMEHa
9. XapakTepu3yroT GopMy U pa3Mepbl IPOKAPHOTHUECKUX KIIETOK; CTPOCHUE
LUTOIJIa3Mbl, OpraHU3alIo MeTaboIn3Ma, FeHETUUECKUI anmnapar
TTpoKapHOTHYECKas KIeTKa 6axtepuil. OnMChIBaIOT MpoLecc CIOPOOOPa30BaHUs, €r0 3HAUEHUE JIs
BBDKUBAHMSI OaKTepUil MPH YXYIIICHUN YCIOBUH CYIIECTBOBAHUS;
pasMHOXKeHue npokapuoT. OLIEHUBAIOT MECTO U POJIb IPOKAPUOT B
OHOIIEHO3aX
10. XapakTepu3yroT HUTOIIA3MY 3YKAPHOTHUECKON KIETKU: OpraHeslIbl
OykapHOTHYECKas KIeTKa. IIUTOIUIA3MBI, UX CTPYKTYpY U GyHKIHH. OTMEYAIOT 3HaYeHUE IIUTOCKEIETA.
Hutomnnasma u e€ opraHouibl XapakTepus3yroT TUIIBI KIIETOYHBIX BKIIOYEHHUH U UX POJIb B MeTa00IU3Me
KJIETOK.
11. XapakTepu3yroT KIETOUYHOE SAPO KAK LIEHTP YIPaBICHUS
Knerounoe s1po KU3HEJEATENIbHOCTBIO KIETKH; CTPYKTYPBI siApa (siaepHas 000J104Ka,
XPOMATUH, SJPBIIIKO).
12. | IIpakTuueckas pabota Nel PaboTaroT ¢ roTOBBIMHU TpenapaTaMu U CPAaBHUBAIOT KIJIETKH pacTEeHU
«3yueHue KieTok 6akTepuid, JKUBOTHBIX. OaKTEepHA.
pacTeHHi U )KMBOTHBIX Ha
TFOTOBBIX MUKpOIIpenapaTax »
13. JlaroT onpenieneHne NOHATHIO «MUTO3». ONpeaesstoT poib KIETKU B
MHOTOKJIETOYHOM Opranusme. Pa3bscHSIOT moHsATHE O AUPPEepeHInPOBKE
Jlenenue KieTKH KJIETOK MHOT'OKJIETOUYHOT'0 opranu3Ma. KpaTko onucsIBatoT MUTOTHUECKUN
UK MHTepGasy, Gpa3pl MUTOTHYECKOTO JEJICHHS U TPeoOpa30oBaHUs
XpoMocoM. PackpbIBatOT GMOIOTHMYECKHI CMBICI U 3HAYEHUE MUTO3a
14. | KnerouyHas TeopHs CTPOEHUS XapakTepru3yrT OCHOBHBIE TIOJIOKEHUS KIIETOYHON TEOPHH.
OpPTraHU3MOB
15 | KonrpoabHas padora Nel OcHOBBI YUeHHsI 0 KJIeTKe

Paznen 3. Pasmuoxncenue u unousudyansrnoe pazeumue opzanuzmos (5 4acon)




16.

becnonoe pazmHoxkeHne
OpraHu3MOB

XapakTepHu3yIoT CYIIHOCTb U ()OPMBI pa3MHOXKEHHS OpraHn3MoB. becronoe
Pa3MHOKCHHE .

17. XapakTepusyroT CYIIHOCTb U (POPMBI pa3MHOKEHHSI OPraHU3MOB.
CpaBHHBaIOT OECITIONIOE U MOJIOBOE pa3MHOKeHUE. OMUCHIBAIOT MPOLIECC
[TonoBoe pa3MHOKEHUE
ODIAHIAMOR 00pa30BaHus MOJOBBIX KJIETOK, BBIABIISAS OOLINE YEPTHI IEPUOJIOB
p ramMoTOreHe3a, B TOM 4Kciie Meiio3a. OnpenesstoT NOHATUS «OCEMEHEHUE» U
«OIUIOJJOTBOpEeHHE». PackphIBalOT OHOJIOrHYECKOe 3HAYCHHE PA3MHOKEHUS
18. O0603HauaroT NePUOAbl UHANBUYAIBHOTO PAa3BUTHA. XapaKTEPU3YIOT
WuauBuayanbHOe pa3BUTHE SMOPUOHANIBHBIN NEPUOJT Pa3BUTHS U ONUCHIBAIOT OCHOBHBIE
MHOT'OKJIETOYHOI'O OpraHHu3Ma. 3aKOHOMEPHOCTH Jpo0JIeHNsI — 00pa30BaHKUEe OJHOCIONHOTO 3apO/IbIIa —
OMOpHOHANIBHOE Pa3BUTHE OJ1acTyJIbl, TACTPYJSIUIO U opranorenes. OnpenessioT 3Tamnbl JaabHeimen
¢ GepeHITMPOBKHN TKaHEH, OPTraHOB M CUCTEM.
19. XapakTepus3yroT MOCTIMOPHOHATBHBIN MEPUOJT Pa3BUTHUS, €TO BO3MOXKHbBIE
(dopMbl. Pa3bsCHSIOT CYIIHOCTh HEMPSMOT'O Pa3BUTHUSL; IIOJTHOTIO U
HEenoJHOro Meramopdosa. J[eMOHCTpUPYIOT TOHUMAaHKE OHOJIOTHYECKOT0
NuauBuayanbHOE pa3BUTHE
CMBICJIa Pa3BUTHUS C METaMOP(PO30M. XapaKTepU3yIOT NPSIMOE PA3BUTHE
MHOTOIICTOHHOTO OPTanH3Ma. €ro Nepuobl (IOpenpoOayKTUBHBIN, pEPOAYKTUBHBINA U
[TocTaMOpHOHANTBHOE Pa3BUTHE p PEpOLY > PEPOAY
MOCTPENPOAYKTUBHBIN); cTapeHue. [IpuBoasT hopmMyarpoBKH 3aKOHA
3aponpbimieBoro cxoactea K. bapa u Guorenerndeckoro 3akona J. ['ekkens u
®. Mrouiepa
20. | KontpoJubHas pa6ora Ne2«Pa3MHoKeHHe M HHANBHAYAJbHOE Pa3BUTHE OPraHNU3MOB»

Pasznea 4. Hacneocmeennocmeo u usmen

yueocmo opzanuzmoe (17 yacos)

21. ['eHeruka kak Hayka. OCHOBHbIE BBISCHAIOT UCTOPHIO TEHETUKH, €€ pa3BUTHE. BBICHAIOT OCHOBHBIE TOHATHS
MOHSTHSI TEHETUKHU TEeHETUKHU

22. XapakTepu3yroT THOpUI0I0rHUYEeCKU METOJT U3yUEHUs XapaKkTepa
[MuOpu0IOrHYecKuii METo HACJIeQOBaHUs IPU3HAKOB
M3Y4EeHUS HACIIEICTBEHHOCTH DopmynupyroT 3akoHbl Mennens. [IpuBoasT nutosornyeckrue 000CHOBAHUS
Mepiii saxon Merens 3akoHOB Menens. JleMOHCTPUPYIOT CIIOCOOHOCTD BBIMHUCHIBATH T€HOTHUITBI

opranu3MoB U ramer. COCTaBIISIFOT CXEMBbl CKpEIIMBaHUs, PEIIaloT
IPOCTEHMINE TEHETUYECKUE 3aa4H, CTPOSIT POJIOCIOBHBIE.

23. dopmynupyroT 3akoHbl Mennens. [IpuBoasT mutogornyeckne 000CHOBAHUS
Bropoii 3akon Menens. 3akoH 3akoHOB Menens. JleMOHCTPUPYIOT CIIOCOOHOCTD BBIMHUCHIBATH T€HOTHUITBI
[TACTOTHI TaMeT Oopranu3MoB # raMeT. COCTaBISIOT CXEMBbI CKPEIIMBAHMUS, PEIIAI0OT

IPOCTEHMIINE TEHETUYECKUE 3a1aUH, CTPOSIT POJIOCIOBHBIE.
24. DopmynupyroT 3akoHbl Mennens. [IpuBoasT nutogornyeckne 000CHOBAHUS

JurnbpuaHoe cKpemuBaHue.
Tperuit 3akoH MeHemns

3aKOHOB MeHaes. ILCMOHCTPI/IpyIOT CIIOCOOHOCTD BBIITHCHIBATH TCHOTHUIIBI
OpTraHu3MOB U I'aM€T. CoCTaBIISIOT CXEMBI CKp€UuIirMBaHus, pCIIaroT
HpOCTGﬁIHHC TCHCTUYCCKUC 3aJa4n




25. [paktuueckas padota Ne2 AHaNIM3UPYIOT FTEHOTHUI KaK CUCTEMY B3aMMOJICHCTBYIOIINX T€HOB
«PereHne reHeTHYECKHX 331a4 U | OpraHU3Ma; ONpeAesioT GOpMbI B3aUMOACHCTBUS aJUICIbHBIX U
AHAJIN3 COCTABJICHHBIX HEAJIJICJIBHBIX T€HOB
[POJIOCTIOBHBIX»

26. [XpomocomHas TeopHus @opMynupyIOT 3aK0H MopraHna u 1ar0T XapaKTEepUCTUKY CLEIUIEHHOTO
HacyencTBeHHoCcTH. CLernieHHoe HacJeI0BaHUs T'eHOB (MpHU3HAKOB). OOBSICHAIOT MEXaHU3MBI XPOMOCOMHOTO
HACJICOBaHKUE ITPU3HAKOB OIpeeIIeHNUs 1101,

27. DopMynupyrOT 3aK0H Moprana u 1ar0T XapaKTepUCTUKY CLEIIJIEHHOTO
Penienie reHeTHIeCKuX 3a1a4 HaCJIeIOBaHMsI 'eHOB (MTPpU3HAKOB). OOBSICHIIOT MEXaHHU3MBI XPOMOCOMHOTI'O

OIpe/iesICHUs 110J1a.

28 MeTtoapl U3y4eHUs FCHETUKH. XapakTepu3yrT METOIbl TEHETUKU U COCTABJISIIOT POJOCIOBHBIE

29. 3aKOHOMEpPHOCTHU MU3MEHUUBOCTH. | XapaKTepU3yIOT OCHOBHbIE ()OPMbI U3MEHUYUBOCTH, MyTallUii, UX 3HAUEHUE
HacnencreeHHas ”3MEHYMBOCTh JUI IPAKTUKU CEJIbCKOTO X03sICTBA U OMOTEXHOJIOTHH.

30 |YpoBHU BOBHUKHOBEHHS MyTalllil. | XapaKTepH3yIOT OCHOBHBIE (DOPMBI N3MEHYMBOCTH, MYTAIIH, NX 3HAUCHHUE
CpolictBa myTanuil. ®akTopsl. JUI IPAKTUKU CEJIbCKOTO X03sICTBA U OMOTEXHOJIOTHH.

31. BaKOHOMEPHOCTH H3MEHUHBOCTH. XapakTepu3yroT pojib YCIOBUM BHEIIHEHN Cpebl B Pa3BUTHH U IIPOSBICHUU
L ———— IPU3HAKOB U cBONCTB. CTpOSAT BapHaLlMOHHBIE PSI/IbI U KPUBBIE HOPM

peakuuu

32. [[paxTtuueckas padora Ne 3 CtposT BapHallMOHHBIE Psi/Ibl U KPUBBIE HOPM pEaKLIUu
«M3yueHne n3MEHUYNBOCTH.

[TocTpoeHne BaprallMOHHOTO psiaa
1 KpUBOW))

33. [Uentpsl MHOTOOOpa3us U [lepeunciaroT HEHTPBI IPOUCXO0KICHUS KYJIbTYPHBIX pacTeHui. [Jaror
[TPOUCXOXKACHUS KYIbTYPHBIX OIIpEAEIIEHUS IOHATUSAM «COPT», «IIOPOJIa», «IITAMM». XapaKTEPU3YIOT
pacTeHuH. METO/Ibl CENEKIIUU PACTEHUH U KUBOTHBIX. OLIEHUBAIOT JOCTHKECHUS U

Y Y S ———————" OIMCHIBAIOT OCHOBHBIE HAIIPABJICHUSI COBPEMEHHOM CEIEKIUU. §
BOTHBIX O060CHOBBIBAIOT 3HAUEHUE CEJIEKIIMH JIIsl PA3BUTHS CEIbCKOXO03HCTBEHHOTO

POM3BOJICTBA, MEAULIUHCKON, MUKPOOHOJIOTHUECKON U IPYTUX OTpaciiei

35 MIPOMBIIIJIEHHOCTH
Cenexuus MUKpPOOPTraHU3MOB

36 | KonTposabHasi padota Ne3 «OCHOBBI YUEHHSI 0 HACJIEJACTBEHHOCTH U H3MEHYHBOCTH»

Pa3nes JBoJionus AKUBOTHOIO MHPA H

a 3emJie 18 yacos

37.

Passurue Omonornu B
JIOTAPBUHOBCKUI MEPUOJT

Xapaxkmepusyrom npedcmagnenus OpesHUX U CPeOHe8eK08bIX
ecmecmeoucnvimamenei 0 #usotl npupode. Oyenusarom npeocmasieHus




00 «U3HAYATBHOU Yeneco0OPAHOCMUY U HeUSMEHHOCMU HCUBOU NPUPOODL.
3anomunarom npunyunst ounaprou kraccugurxayuu K. Jlunnes.

38. DposromonHas Teopus XK. B. 3Hakomamcs ¢ OCHOBHbIMU NOJOACEHUAMU I8OTIOYUOHHOU MeopUul
Jlamapka K. b. Jlamapka. Xapaxmepu3zyiom npozpeccushule u oumuboyHvle
nosnooicenus ssonroyuonnou meopuu K. b. Jlamapka
39. Hay4Hble 1 COLMATBHO- OnpenensitoT T0CTUKEHUSI HAYKH U TEXHOJIOTHI B KaueCTBE MPEIIIOCHUIOK
YKOHOMHYECKHE MPEANOCHLIKHI CMEHBI KPEallMOHUCTCKUX B3TJISIIOB HA KUBYIO M HEKUBYIO IIPUPOTY
BOSHHKHOBEHUS U yTBepsk/ieHUs | OBOONMOHHBIMH NPE/ICTABICHUSAMH. XapakTepu3yroT HayuHble
BOJIOLMOHHO yuenus U. pennocbulky, nooyausmme Y. JlapBrHa K MOMCKY MEXaHHU3MOB U3MEHEHHS
JlapsuHa B )KMBOU MPUPOAE. AHAIU3UPYIOT 3KCIEAUIMOHHBIN Matepuai Y. JlapBruHa B
Ka4yeCTBE NMPEANOCHUIKH pa3pabOTKU 3BOJIOLMOHHON TEOPHH.
40. | vyenne U. Jlapeuna 06 XapakrepusytoT yuenue Y. /lapBuHa 06 HCKycCTBEHHOM 0TOOpPE, POPMBI
HCKYCCTBEHHOM OTOOpE HCKYCCTBEHHOT'O 0TOOpa U OOBICHSIIOT METOBI CO31aHNs HOBLIX 110POJ]
JIOMAIIHUX )KUBOTHBIX U COPTOB KYJIbTYPHBIX PACTEHUM.
41 | vyenne U. TlapBuHa o 3anoMuHaIOT OCHOBHBIE MONI0KeHUs Teopuu Y. JlapBrHA 0 eCTeCTBEHHOM
eCTECTBEHHOM 0T6OpE orbope. XapakTepu3yroT GopMbI OOPLOBI 33 CYIIECTBOBAHUE U MEXAHU3M
€CTECTBEHHOT'0 0TOOpa; JAl0T OMpEeIeIICHHE MOHITHS «ECTECTBEHHBII 0TOOD
42. XapakTepu3yloT KPUTEPUU BUIA: CTPYKTYPHO-()YHKIIMOHAIBHBIMH,
Bun, ero Kpurepuu u CTpyKTypa | LIMTOI€HETHYECKUH, SBOTIONMOHHBIN, STOJOTHYECKHH, TeorpaduIecKuii u
PenpOAYKTUBHBIN. 3HAKOMSTCS C IMyTSIMHU BU1000pa30BaHUs
(reorpaduuecKuM U SKOJIOTMYECKUM), TAIOT OLIEHKY CKOPOCTH
BO3HHKHOBEHHUSI HOBBIX BHJIOB B pa3HOOOPAa3HBIX KPYITHBIX TAKCOHAX
43. DileMeHTapHbIE YBOMIOLHOHHBIE OOBSCHSIOT MEXaHU3MBI PENPOAYKTUBHON U30JISLNUNA. AHAIU3UPYIOT
(bakTopbI HPUHHbI PasIeNeHHs BUIOB Ha NOMYIIALMH. BaIEOMHHaIOT MIPUYHHBI
T€HETUYECKUX PA3IMYUN Pa3IMYHBIX TOMYJISUNA OHOTO BUJA.
44, DOpMBI €CTECTBEHHOTO 0T6OPa 3HakoMATCs ¢ popMaMu  0TOOpa AIOT OLEHKY CKOPOCTH BO3HUKHOBEHUS
HOBBIX BHJIOB B Pa3HOOOPA3HBIX KPYIMHBIX TAKCOHAX
45, XapakTepusyroT TTIaBHbIE HAMIPaBICHUS OMOTOTUYECKON HBOIIOIIHH.
OTtpakatoT HOHMMaHKEe OMOJIOrMYECKOro Iporpecca Kak npolBEeTaHus TON
TIIaBHbIE HATIPABICHUS WM MHOM CUCTEMAaTU4eCKOH IpyMIibl, a OHOJIOTHYECKOro perpecca - Kak
SBOJTFOIIHH YTHETEHHOTO COCTOSIHUS TaKCOHA, IPUBOJIALIEE €ro K BeIMUpaHuio. [latoT
OTIpe/ieNIeHNe U XapaKTepU3yIOT yTH JOCTHKEHUS OMOIOTUYECKOT0
nporpecca (IJ1aBHble HalpaBJIeHUs POTPECCUBHON IBOJIOLINN):
apomopdo3a, uauoaganTay U o0IeH 1ereHeparum.
46. . [IpuBoIAT IpUMEpPHI JUBEPTEHIINH, KOHBEPTEHILIMH U Mapaljiesin3ma.

THUIEBI PBOTIOIIMOHHEIX
U3MEHEHUN

OOBACHAIOT NPUUMHBI BOSHUKHOBEHHSI CXOJJHBIX MO CTPYKTYpPE W/WIN
(GYHKIMSAM OPTaHOB y IIPEJICTaBUTENEH PA3IMYHBIX CUCTEMAaTUYECKUX TPy
OpPraHu3MOB. 3alIOMHUHAIOT OCHOBHBIE ITPaBUJIA YBOJIIOLIMH, OLIECHUBAIOT




pe3yJIbTaThl HBOJIIOLIMH

47.

[TpucnocobaeHHOCTD
OpPraHU3MOB — PE3yJIbTaT
JEHCTBHS €CTECTBEHHOTO 0TOOpa

XapakTepu3yloT CTPYKTYPHO-(PYHKIIMOHAIBHYIO OpPTraHU3alUIO KUBOTHBIX,
pacTeHuii, rpuO0B 1 MUKPOOPIaHU3MOB KaK MPUCIIOCOOJIEHHE K YCIOBUAM
cyuiectBoBaHMA. [IpuBOAAT MpUMeEpHI pa3IMYHBIX TPUCTIOCOOTCHUI
TUIIOBBIX OPTaHU3MOB K YCIIOBUAM Cpefibl. J[at0T OLEHKY TUIIHYHOTO
MOBEJICHUS KUBOTHBIX U 3200T€ O MOTOMCTBE KaK IPHCIIOCOOICHHSIM,
o0ecreurBaroIUM ycrex B 0ops0Oe 3a cyniectBoBanue. [IpuBoasaT npumepsl
¢uznonorunueckux agantanuidi. OOBSICHIIOT OTHOCUTENBHBINA XapakTep
npucnoco0IeHUH ¥ MPUBOASIT IPUMEPbI OTHOCUTEIbHOCTH AaNTaMH

48.

[TpakTuueckast padora Ne4 «BpisiBi

€HME IPUCIOCOOICHHOCTHU K Cpeic OOUTaHU»

49.

COBpeMCHHBIC MMpEaACTaBJICHUA O
BO3HMKHOBECHHUU JKH3HU Ha 3eMJIe

XapakTepu3yroT XUMUYECKUH, TPeIOMOIOTNYECKUi (Teopus aKkaieMuKa
A. 1. Onapuna), OMOJIOTHYECKUI U COLMAIBHBINA ATAIbl PAa3BUTHS KUBOK
matepuu. OnpeaenstoT pUIoreHeTHYeCKUe CBSI3U B JKUBOW IPUPOIE U
CPaBHHUBAIOT MX C €CTECTBEHHOHN KJIacCU(UKAIMEH )KUBBIX OPTaHU3MOB

50.

KusHb B apxeickyo u
MPOTEPO3OMCKYIO 3Py

XapakTepu3yroT pa3BUTHE )KU3HU HA 3eMJIE B apXEICKYIO U
POTEPO30MCKYIO 3pbl. OTMEUAIOT MEPBBIE CIIE/IbI )KU3HU Ha 3EMIIE;
HOSIBJICHHE BCEX COBPEMEHHBIX TUIIOB O€CII03BOHOYHBIX KUBOTHBIX, IIEPBBIX
XOPAOBBIX KUBOTHBIX; PAa3BUTUC BOAHBIX paCTCHI/Iﬁ

51.

JKu3Hb B Mae030MCKYIO 3py

XapakTepusylT pa3BUTUE KU3HHU HA 3eMJI€ B TAJIE030MCKYIO 3pY.
OTMeuaroT MOsBJIEHUE CYXOIMYTHBIX PACTEHUI; BOSHUKHOBEHUE
MO3BOHOYHBIX (PbIO, 3eMHOBOIHBIX, TPECMBIKAIOIIUXCS).

52.

JKu3Hb B ME3030MCKYIO U
KanHO30MCKYIO 2Dy .

XapakTepu3yroT pa3BUTHE JKU3HU HAa 3EMJIE B ME3030MCKYIO U
KalHO30MCKYI0 3pbl. OTMEYAIOT MOSIBICHUE U PACIIPOCTPAHEHHE
MOKPBITOCEMEHHBIX PACTEHUM;

53.

[IpoucxoxneHue yemoBeka

. XapakTepu3yrT MECTO YEJIOBEKA B KUBOM IPUPOJE, €T0 CUCTEMATHIECKOE
MI0JIO’KEHUE B CUCTEME KUBOTHOrO Mupa. OTMEUar0T IPU3HAKU U CBOWCTBA
YeJI0BEKa, MO3BOJISIONINE OTHECTH €T0 K Pa3JIUYHBIM CUCTEMAaTHYECKUM
rpynmnaM LapcTBa JKUBOTHBIX. ONMCHIBAIOT CTAIUU IBOJIIOLNN YEJIOBEKA!
JIpPEBHENIINX, IPEBHUX U MEPBBIX COBPEMEHHBIX JIF0eH. PaccmaTpuBaror n
3alIOMHMHAIOT MONYJISIIMOHHYIO CTPYKTYpY Y Bua Homosapiens (pacsr).
3HAKOMSITCS C MEXaHU3MOM pacooOpa3oBaHUsl, OTMeYast €MHCTBO
IIPOUCXO0XkAeHUA pac. [IpuBoIAT apryMEeHTUPOBAHHYIO KPUTUKY TEOPUHU

pacusma
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Kontpoabnas padora Ne 4 «YueHue 00 3BOJIIOIUN»

Paszpnen Ne6 . B3anMoOOTHOLICHHSI OPTAHM3MA U CPebl

55.

CrpykTypa 6uocgepsl.
KpyroBoport BemecTs B NpUpoe

DopMynMpyIOT OCHOBHBIE 110J10KeHUs yueHus B. 1. BepHanackoro o
ouocdepe. OOBACHIAIOT HEBO3MOXKXHOCTH CYIIIECTBOBAHMSI )KU3HU 32

rpaHuiaMu 6uocdepsl. XapakTepu3yroT KOMIIOHEHTbI OHoc(hephl.




OnpenensroT TiaBHy0 QyHKIHI0 Onochepsl Kak odecrnedeHne OHOTEeHHOTO
KpYroBOpOTA BENIECTB HA IJIAHETE.

56. |Hcropus popmupoBanus OnpenensitoT U aHaTU3UPYIOT MOHATHE «Cpea OOUTAHUA», «IKOCUCTEMAY,
MPUPOJHBIX COOOIIECTB KHUBBIX «OMOTEOICHO3Y», «IKOJIOTUYECKAsk MUPAMHIay, «OUOLIEHO3)
opraHu3MoB. buoreoreHos.
buonenos

S7. |A6uoTHUeCKHE dakTopb! XapakTepu3yroT abuorndeckue GakTopbl, HA KOHKPETHBIX TPUMEPAX

JEMOHCTPHUPYIO X 3HAYCHHUE.

58. XapakTepu3yroT Onotudyeckue (pakTopbl, HA KOHKPETHBIX IpUMeEpax

broTiieckue pakTops JEMOHCTPHUPYIO UX 3HaUCHHE. XapaKTepH3yIT (OPMBbI B3aUMOOTHOIIICHUI
MEXy OpraHU3MaMH.

59. [Ipaktuueckas padbota Ne5 XapaxkTepusyroT (hOpMbl B3aHMOOTHOIIEHUN MEX]ly OpraHu3MaM
«CocTaBiieHle CXeM Iepeadn
BELIECTB U SHEPIUU»

60. [[IpupoHbIE pecypchl U UX PackpbIBatOT CyIIHOCTh MPOLIECCOB, IPUBOAALIMX K 00pa30BaHMIO MOJIE3HBIX
MCII0JIb30BaHUE HCKOIIAEMBbIX, Pa3IM4aloT HCUEpIIaEMble U HEHCUEPIIAEMbIE PECYPCHI

61. [locnencrBus X035HUCTBEHHOU OnuceIBalOT BO3/EHCTBUE )KUBBIX OPraHU3MOB Ha IUIaHETY.. AHAIM3UPYIOT
NEesITEIbHOCTH YeJIOBeKa JJIs AHTPOIIOTEHHBIE (PAaKTOPHI BO3CHCTBUS HAa OMOIIEHO3HI, TOCIIEICTBH
okpy>katoreit cpeasl. [Ip.p.6 XO3s5ICTBEHHOH /1€ TEIbHOCTH YeJIOBeKa.
«AHaJIM3 U OLIEHKA [TOCJIEACTBUM
NESATEIbHOCTH YEJIOBEKA B
BKOCHCTEMAX»

62. (OxpaHa NpupoObl U OCHOBBI PackppiBatoT npobseMpl paliioHaIbHOTO TPUPOIONOIL30BAaHUS, OXPAaHBI
PaLMOHATIBHOTO OPUPOIBI
MPUPOIONOIB30BAHUS

63 | KonTposabHasi padota Ne 5 «OCHOBBI 3KOJT0T N

Peseps. IloBTOpEeHNe H3YyUeHHOT0 MaTepuaJa.

64 |CTpoeHue KIETOK PacTEHUH, [ToBTOPSIOT, AaHATU3UPYIOT, CPABHUBAIOT.
PKHBOTHBIX, IPOKAPUOT

65 | Xummueckas OpraHM3alys KIETKH [ToBTOPSAIOT, aHATTM3UPYIOT, CPABHUBALOT.

66 |Pa3MHOXeHHE OpraHU3MOB [ToBTOPSIOT, AaHATU3UPYIOT, CPABHUBAIOT.

67 |HroroBasi KOHTpO/IbHasi padoTa







IIpusoskeHnsi: KOHTPOJIbLHO-U3MEPHUTEIbHbIE MATEPHAJIbI /1JIsl IPOBe/IeHUs TeKYIell , IPOMe:KYTOUYHOM aTTecTAluH

JlaGoparopHasi padora Nel
«/3y4yenne npucnoco0JIeHHOCTH OPraHU3MOB cpe/ie O0UTAHUSD)
Leap padoThl: pacCMOTPETh HA KOHKPETHBIX MTPUMEpax MPHUCIOCO0IEHHOCTh OPTaHU3MOB K cpesie 0OUTaHus.

Oﬁopy;mBalme: Ta6J'II/IHa C I/I306pa)KGHI/IeM PAa3JIMIHBIX TUIIOB KOHEYHOCTEH HAaCCKOMBIX, I/1306pa)KeHI/Ie JKUBOTHBIX U3 OIHOI'0O poaad, HICTOYHUKHU
JIOTIOTHUTEIIEHOM I/IH(i)OpMaIII/II/I, OMpCACIIMTEIN W ONPCACITUTCIIbHBIC KAPTOUKU.

Xoa pa6oThl

1. PaccMmoTpuTe pa3nuyHble TUIIBI KOHEYHOCTEH HaceKOoMbIX (OeraresibHas, MpblraTesibHas, MaBareibHas, konarenpHas). [Ipueaure npumepsl
HACEKOMBIX, IMEIOIINX TaKUe THITBI KOHeUHOoCcTeH. YTo 00miero B ux ctpoenuu? Uro pazmunyno? OObSICHUTE MPHUYUHBI 3TUX OTIUYUH.
2. PaccmotpuTe M300paxkeHus NpeasIoKEHHbIX BaM JKUBOTHBIX. 3allOJIHUTE Ta0JIUILy.

Bun Apean Mecto oburtanus | @opma u PasBurtne xorren
OKpacka Tesa

Arama
KaBKa3cKas

Arama crernHas

3. CpemaiiTe BBIBOJI O IPUCTIOCOOIEHHOCTH KOHKPETHBIX KHUBBIX OPraHU3MOB K YCIIOBHSIM OOUTAHHUS.
JlabGopaTopHas padora Ne2
«M3yyeHue U3MEHYUBOCTH, KPUTEPUEB BU/IA, Pe3yJIbTATOB HCKYCCTBEHHOr0 0TOOpa»
Leab padoThl: 3aKpeNUThH Ha MPAKTUKE 3HAHUS YUAIINXCS O KPUTEPHSIX BUA B €T0 CTPYKTYpE.

OﬁOPYIIOBaHHe: JKHUBBIC pACTCHUSA, UyUCila )KUBOTHBIX, T ep6ap1/1171 C OIMPCACIIUTCIIBHBIMA KapTOYKaMH, I/1306pa)KCHI/I$I JKUBBIX OPraHU3MOB U3
HCTOYHHKOB JOIOJHUTEIIHFHON I/IH(I)OpMaI_II/II/I.

Xox padoTsl



1. coctraBUTh MOP(OIOTHUECKYIO, (PU3HUUECKYIO U IKOJOTO-reorpapuuecKyro XapaKTepUCTHKHU IS )KUBBIX OPraHU3MOB.
2. CpaBHHTH UX W CJIENATh BBIBOJ O BUJIOBOM MPUHAJICKHOCTH dTUX OPTaHU3MOB, PUYMHAX CXOJICTBA U PA3INYHSL.

Kpurepuu Buna

ITokazarenu kpurepus 1
o0bekTa Nel

[Tokazarenu kpurepust s
o0bekTa No2

1.Mopdonoruaeckmii

2. ®U3UO0IOrnYeCKui

3.9konnoro-reorpaguueckuit

3. OtBeTbTE Ha BOMPOCHI:

-MO>KHO JIM TOJIBKO Ha OCHOBAaHUHN PACCMOTPCHHBIX BaMH KPUTCPUCB CYAUTH O BH,HOBOﬁ IMPUHAJJIC)KHOCTH JaHHBIX OpFaHI/ISMOB? Hoquy?

- KakoBa ctpykrypa Buna?

- KakoBa posib onymsmuii B 3BOIIOLHMOHHOM IpoLecce?

IIpakTnyeckas padora Ne3

Tema: CTpocHHuEe paCTHTeHbHOﬁ, JKMBOTHOI 1 ﬁaKTepHaJH)HOﬁ KJIETOK IO MUKPOCKOIIOM

He.]'lb: 3aKpCIIUTh YMCHHUEC 'OTOBHUTH MHUKPOIIPEIIApaThbl U paCCMAaTPUBATh UX 11O MUKPOCKOIIOM, HAXOUTb 0COOCHHOCTU CTPOCHUA KIICTOK Pa3/IMYHBIX

OpraHu3MoOB, CPABHUBATb UX MCIKIAY co0oIi.

OobopynoBaHue: MUKPOCKOIIBI, IPEIMETHBIE U TIOKPOBHBIE CTEKJIA, CTAKAHBI C BOJIOM, CTEKJISIHHBIC TAJIOYKH, JIYK PEMYaThId, JPOXKIKH, KYIbTypa

CEHHOM MaJIOYKH, MUKPOIIPETIapaThl KJIICTOK MHOT'OKJICTOYHBIX )KUBOTHBIX.

Xoxa padoTsl

l.HpI/IFOTOBBTe MHKPOIIPEIIapaThbl KOXKUIBI JTyKa, 6aKTepI/II/I ceHHoi manouku. Iloxg MUKPOCKOIIOM PACCMOTPUTE UX, a TAKIKC TOTOBBIN MHUKpOIIperapar

KJICTOK MHOTOKJICTOYHOT'O OpraHu3ma.

2.CormocTaBbTe YBUIECHHOE C H300pakeHneM 00BEKTOB Ha TaOJIHIIaXx.

3apucyiTe KIETKH B TETPAIIX U 0003HAYbTE BUJIMMEBIE, B CBETOBOM

MHKPOCKOII, OPraHU3MBblI.
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3.CpaBHute Mexy co00i 3T KieTKd. OTBETTE Ha BOIPOCHL: B UEM 3aKJIFOUACTCS CXOCTBO U pa3jIniue KIETOK?

KakoBbI IPUUYMHBI CXOJCTBA U Pa3IMUus KJIETOK pa3HbIX Oopranu3MoB? [lombITaliTech 00BACHUTD, KaK I1IJ1a IBOJIOLUSA OaKTepuil, )KUBOTHBIX,
pacteHuii?

JlabopaTopnasi padora Ne 4
«A3YUYEHUE U3SMEHUYMUBOCTHU. IOCTPOEHUE BAPUAILIMOHHOWM KPUBOIN»

Heab padoThi: 03HAKOMUMCS C 3aKOHOMEPHOCTSIMU MOIU(DUKAIMOHHOW U3MEHUYUBOCTH, METOIMKON TIOCTPOCHUSI BAPHAIIMOHHOTO Psiia U BapHAIIMOHHOM
KPHUBOM.

OO6opynoBanue: TUCThS Ay0a, TOMOJS, BULTHU (WJIH JIFOOOTO JIPYroro pacTeHus), IMHEHKa, KapaH/anl.

J1J1s1 BBITTOJTHEHMSI PA0OTHI 1IEJIeCO00pa3HO PA3ICIUTh YYAIUXCsl Ha TPYIIBI [0 HECKOJIBKY YEJIOBEK C TAKUM Pacu€ToM, 4TOObI KaXKaas rpyIma
nenana padoTy Ha pazHoM Marepuaie. Kaxmayro rpynmny Heo0XoaumMo 00eCcTieYlTh JOCTAaTOYHBIM KOJIMYECTBOM MaTepuana i ucciuenoBanus (ot 50 mo
100 oGpa3ioB).

\ Xoa padoTsl.
1. 3MeppTe npu NOMOIIM JTUHEUKH JITUHY JIMCTOBBIX IUIACTUHOK.

Pe3y.]'H>TaT 3aHCCUTC B Ta6J'II/ILIy2

Homep nucroBoi miiacTuHKU JnuHa TuCcTOBOM IACTUHKHU

2. HOCTpOﬁTC BapI/IaI_II/IOHHLII\/’I PAA, PACIIOIOKUB JIUCTHA B ITOPAAKEC BO3PACTAHUS JIIUHBI JIMCTOBOM MJIACTHHBI.

3. HOCTpOfITG BapHaliMOHHYIO KPUBYIO. I[J'DI 9TOro HGOGXO)II/IMO MOCUUTATh YHUCJIIO OTACIIbHBIX BAPUAHT B BAPUALTUOHHOM PAOY. M1 YBUOUM, YTO Yalic
BCETO BCTPCHAIOTCA CPCAHUEC YICHBI BApUAIMOHHOI'O pAda, a K 000uM KOHIaM pdaa 4aCcToTa BCTPECYACMOCTH 6y21€T cHmkartbes. Ha ocn a6cu1/1cc
OTKJIaAbIBa€M 3HAUCHUA OTACIbHBIX BEJIMYUH — JJIUHY JINCTOBOU IJTAaCTUHKH, a 110 OCHU OpAWHAT — 3HAYCHNEC, COOTBETCTBYIOIUC YaCTOTEC BCTPCUACMOCTH
JaHHOU JJIMHHBI JIMCTOBOM IJIACTUHKH.

4. Kakumn NpUYrUHaMHU BbI3BAHO TAKOC PACTIPCACICHUEC BAPUAHT B BApUALTMOHHOM pﬂ[[y?
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5. CI[CJ'IaTB 061_1_[66 3aKIIFOYCHHE O XapaKTEPEC KO,I[I/I(l)I/IKaI_II/IOHHBIX W3MEHEHHM U O 3aBUCUMOCTH IIpcaciioB MO,HH(bHKaHHOHHOﬁ N3MCHYHNBOCTHU OT BAXXHOCTH
JaHHOTI'O ITPU3HAaKa B XXU3HCACATCIIBHOCTH OPraHU3MOB.

JlabopaTopnasi paGora NeS
CocraspiieHue cxeM nepeaavy BellecTB M SJHepruM (uemnei NUTaHUs)
Hesm: 1) nponosxuth GOpMUPOBAHUE 3HAHUM O LENSAX U CETAX MUTaHMs, IPABUIIE YKOJOTMUECKON TUPaMU/IbI;
2) y4UTb COCTABJIEHUIO CXEM IIepe/laur BEIEeCTB U SHEpruu (Lieneil nutaHus).
OO0opynoBaHMe: CTATUCTUUYECKUE JAHHbIE, PUCYHKH Pa3IMYHbIX OMOIIEHO30B, TaOIMIIbI, CXEMBbI MUIIEBbIX IeNel B pa3HbIX 3KOCHUCTEMAX.
Xon padorhl:

1. 3Has mpaBUIIO EPEX0/Ia FHEPTHH C OJTHOTO TPOoPHUeCKOro ypoBHs Ha apyroi (okomno 10 %), mocTpoiite nupamuay Oromaccsl clieayroen

MUIIEBOM 1IENH: PAaCTCHUSI KY3HCUUKHU JSITYIIKA YIKU sAcTpeO-3Meesil, peyaras, YTo >KUBOTHBIC KaXI0TO TPO(YUIECKOTO YPOBHS
—> —> —> —>
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MUTAIOTCS TOJIBKO OPraHU3MaMU MpeIbIAyILero ypoBHs. buomacca pacrenuit Ha uccienyemoii Tepputopuu cocrasiser 40 T (puc.1)

3meenq,

YKun

Narywkn

Ky3Heun-
K1

PacteHuna

024681012 14 16 18 20 22 24 26 283032 34363840

TOHHBbI
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3meenp, [

YKun

Naryw-kn

Ky3Heuu-

KU

v

Ocobu, MiTH
Puc.2. [lupamuna uncen

2. mocTpoiiTe mupamMuy YMces MUIIEeBOH 1enu (puc.2), 3Hast, 4To OnoMacca 0HOro rmobdera TpaBIHUCTOro pactenus coctasisieT S r (0,005 kr), ogHOTO
ky3Heunka — 1 r (0,01 xr), y>xka — 100 r (0,1 kr), 3mMeesiia — 2 Kr.

3. PaccunrtanHbie 3HaUYEHUS BIUIINTE B TAOTHUILY.

4. OTBEThTE Ha BOIIPOCHI:
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e Uto Takoe LEenb MUTAHUS U YTO JIEXKUT B €€ OCHOBE?
e B dyem CymHOCTh IpaBuiIa SKOJIOTHUESCKOU MUPAMUIBI?
e Uem onpenensieTcss yCTOMUYUBOCTh OMOIICHO30B?

JlabopaTopHnasi padora Ne6.
H3y4yeHnne u onucanue IKOCUCTEMbI CBOEil MECTHOCTH.
BobisiBjIeHHe TUIIOB B3aMMO/1eiicTBUS Pa3HbIX BUI0B
B IaHHOH 3KocHcTeMe (HA mpuMepe AyOpaBbl).
Heab padoThl: 1) U3yIHuTh CTPYKTYpY OHOIIEHO3a TyOpaBhl, pACCMOTPETh  MTOKA3aTelH, XapaKTePU3YIOIIHE OMOIICHO3;
2)BBISIBUTH MHOTO0Opa3ue MEKBHIOBBIX B3aMMOOTHOIIICHUH, OIPEIEIUTh UX 3HAYEHUE B IPUPO/IC U )KU3HU YETIOBEKA.
Oo6opynoBanme: Tabnuna «buoreno3 1yopaBb», repOapHbIe PACTEHUS U KOJUIEKIIMH )KUBOTHBIX JAHHOTO OMOLIEH032, HHCTPYKTUBHBIE KAPTOUKU
Xoa padoThl.
1. 1)BeigenuTe sipychl jieca U ONMIIUTE KaXA0T0 spyca BUIOBON COCTaB paCTEHUH.
2).0TMeThTe, OT Kakux (pakTopOB 3aBUCHUT SIPYCHOCTB Jieca.
I1. 1) OT™MeThTE BUIOBOI COCTAB KHMBOTHBIX B KAXKIOM sIpyce.

2) HpI/IBeI[I/ITe IMPUMCEPLI BIIMAHUA paCTeHI/Iﬁ Ha )XUBOTHBIX U ) XUBOTHBIX Ha PACTCHUA. I[aHHBIe BHCCUTC B Ta6n1/1uy.

Bunnr Opranu3Mebl, BCTYMAIOIINE BO 3HaueHne
B3aMMOOTHOILIEHUH B3aMMOOTHOILIEHUS
cnuMOno03
MUKOpH3a
rapasuTusM
XUINTHUYECCTBO
KOHKYPEHIIUS
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3)3anuiuuTe NpuMepsl MUILEBbIX LENeH B sipycax.
1I1. 1)OxapakTepusyiiTe HUKHUH sipyc Jieca (MOACTHIKY, TOYBY, UX oOUTaTeNeH,
OTMETHTE IICTIH IMUTAHUS).
1V. OObsicHUTE 3HAYCHHE JIeca B IPUPO/IE U )KU3HU YEJIOBEKa.
V. BeiBoa. Uto Takoe myopasa?
IIpakTnueckas padora Nel.
«PerieHue reHeTHYECKUX 32/1a4 U COCTABJIEeHHE POIOCIOBHBIX»

ue.]]b paﬁoTbI: Ha KOHKPCTHBIX ITPUMEPAX paCCMOTPETh HACICAOBAHNEC ITPU3HAKOB, YCJIOBHA UX IPOABJICHUSA; IPOJAOJIKUTD (1)OpMI/IpOBaHI/Ie YMCHU
AHAJIM3UPOBATb U PCHIATh 3a/la4M Ha MHOI‘OFI/I6pI/II[HOG u ,Z[I/IFI/I6pI/II[H06 CKPCIIMBAHU,; 3aIIMChIBATD 3a/la4u, €€ PCUICHUEC OTBCT, I10JIb30BATHCA
TCHETHYCCKOM CHMBOHHKOﬁ; O0BACHATH 3aKOHOMCPHOCTHU HACJICAOBaHUA C TIOMOIIBIO OCHOBHBIX MMOHATUU T€HETUKH M IIUTOJIOTUH.

ObopynoBaHue: HCTPYKTUBHBIE KAPTOUKHU-3aJaHUsI.
Xox padboThl.
1. ITonHoe nToMUHMPOBaHMeE.

JlypMaH, UMEIOIINHA MypIypHbIE BETHI, JaJl IPU caMooIblIeHMH 30 MOTOMKOB C MMypIypHBIMH 1IBETaMH U 9 ¢ OenbiMu. Kakne MOXKHO clienath BbIBObI
OTHOCHUTEJIHO HACJIeI0BaHUsI OKPACKH LIBETOB y 3Toro Buja? Kakast yacTb MOTOMKOB, HMEIOLUX MypPIYpPHBIE LIBETHI, JOJKHA aBAaTh «UUCTOE» IO ITOMY
MPU3HAKY TOTOMCTBA?

2. Ha HenoJiHOe TIOMUHHPOBaHUE.

VY NIBBUHOTO 3€Ba KpacHasi OKpacka I[BETKOB A He MOJHOCTHIO JOMUHUPYET HaJl Oenoil okpackoil a. B3aumoelicTBrE TeHOB A U a TaeT PO30BYIO
OKpacKy IIBETKOB. [Ipu ckpemuBaHnuu IBYyX pacTEHUH JIbBHHOTO 3€Ba MOJyUYeHbI THOPUIBI, U3 KOTOPBIX ¥4 MMeNa KpacHbIe I[BETKH, 2 PO30OBBIE U Y4 Oelnble.
Omnpenenure reHOTHN U (PEHOTUIT POIUTEIIEH.

3. KonomnHMpoBaHHe — HAacIeA0BaHKUE IPYII KPOBU yenoBeka B cucreme ABO.
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VY Marepu TpeThs rpyIia KPOBH y OTIAa — HeM3BeCTHA. PeOeHOK nMeeT nepByro rpymiry. MokeT i y oTIa ObITh BTOpas IpyIina KpoBu?
4. lHosmrudpuaHoe cKpelMBaHue.

e Kakas yacTh MOTOMCTBA OT camoomnbuIeHus: TuOpuaa AaBBCc Oyner JOMHUHAHTHA 110 BCEM T'eHam?

e VY IymHMCTOro ropouika BICOKHIA POCT pacTeHUs, 3€JICHbIHM LBET U IMaakas (jopMa ceMsH — TOMUHAHTHbIC TpU3HaKku. CKpeIeHbl pacTeHUs:
BBICOKOE C 3€JICHBIMH C 3€JICHBIMA MOPIIIMHUCTBIMA CEMEHAMH M KapJIMKOBOE C 3€JICHBIMU TJIAJIKUMH CeMeHaMU. 13 THOpHUIHBIX CeMsIH BBIPOCIIO V4
paCTCHI/Iﬁ BBICOKHX C 3CJICHBIMU T'JIAAKUMHU CCMCHAMU U % BBICOKHX C KCJITBIMU TI''TaIKUMU CCMCHAMMU. KaKOBBI TCHOTHUIIBI Cerl_]_[eHHbIX paCTeHHfI?

5. Ha cuenjieHHoe ¢ I10JIOM HacJie0BaHue.

Orten 1 ChIH JANBTOHUKH, @ MaTh PA3JIMYAET 1IBETa HOpMaibHO. OT KOTO ChIH YHACIIEOBaJl TeH JAIbTOHM3MA: €CIIM U3BECTHO, YTO MOCIEAHHU N SBISETCS
PELECCUBHBIM U JIOKAIM30BaH B X-XpoMocome?

I1. AHaIu3 poa0CI0BHBIX.

B ceMbe poamiicst To1y0oria3siii TEMHOBOJIOCKIH peOCHOK, TOX0XKHIA TT0 ITUM TPU3HAKAM Ha OTIa. Math y peOeHKa Kaperia3as TeMHOBOJIOCas,
6a0ymika 1o MaTepUHCKOW JTMHUHU — TOIy0OorIa3ast TEeMHOBOJIOCAs, ISAYIIKA 10 MATEPUHCKOM JTMHUU — KaperJia3blil CBETIIOBOJIOCKIA, 6a0yIKa 1
JIeyIIKa 10 OTIOBCKOM IMHUU — Kaperia3ble TeMHOBOJIOCHIE.

CocraBbTe CXEMY POAOCIOBHBIX TPEX MMOKOJICHUH U OIIPECACIINTE:
a) KaKOBBI TCHOTHUIIBI BCCX YIIOMAHYTBIX JIWII;

0) KaKOBa BEPOSITHOCTh POXKJICHUS B 3TOM CEMbe roy00TrIa30oro CBETIOBOIOCOTO peOeHKa; KaKOBa BEPOSITHOCTh POXKIICHHUS Kaperia3oro
CBETJIOBOJIOCOTO peOeHKa?

IIpakTnueckas padora Ne 2.
AHAaJIU3 M OLlEHKA MOCJIeJACTBHUI 1esITeIbHOCTH YeJIOBeKa B IKOCHCTEeMax.

Hean: 1) chopmMupoBath MpeACTaBICHUE O B3aUMOICHCTBUE (DaKTOPOB CPEIbl, YMEHHE OIEHUBATh BIMSIHUE IEITEIILHOCTH YEJIOBEKA Ha BUJIBI,
SKOCUCTEMBI U IIPUHUMATh PELIEHUS 10 UX OXPAHE.

27



2) chopMUpoBaTh MPEACTABICHUS O IPUPOIHO-PECYPCHBIX BO3MOXKHOCTSX OKpPYKarollel cepbl, YMEHUE OLIEHUBATh UX COCTOSIHUE U IPUHUMATD
pEIIeHHUs [0 UX OXPaHe.

OO6opynoBanme: kaprta sKosioruyeckue npodiemsl Poccun, yuebHuk reorpadus Poccun, npupona 8 kiacc, pedeparsl, BHIITOIHEHHBIE YUAITUMHUCS 110
JTaHHOU Teme, nH(OpMalKs U3 MePUOIUYECKON TIeUaTH O BIUSHUY IeATEIbHOCTH YeJoBeka Ha Onocdepy U OKpyKarollylo Cpeny.

Xon padorhr:

3ananue 1: BiusHue aHTponoreHHOro ()akTopa Ha OKPYKaIOIIYIO CPey, PACTUTEIbHBIN U )KUBOTHBIN MUp (CaMOCTOATEIbHAs paboTa B Ipymmax ¢
TEKCTOM y4eOHHKa, pUCYHKaMH, TaOJIUIIaMH, TEKCTaMH TIedaTH, pedeparamu).

1. Onpenenure GOpMBI BIHSIHHS YEIOBEKA HA )KUBYIO IIPUPOY.
2. IlpuBenute npuMepsl 3TUX BIUSHUN.
3. JlaHHbIE 3aHECHUTE B TAOIUILY.

BinsiHue yenoBeka Ha )KUBYIO IPUPOY.

DopMBbl BIUSHUS [Ipumepsl IlocnencTBue BIUSHUA

3a,[[aHI/Ie 2. ITo cBouM MOCJEICTBUSAM BO3ACHCTBHUS YEIOBEYSCKOTO O6H.ICCTBa Ha cpeay oOuTaHus MOT'YT OBITh TTOJIOKHUTEIHHBIMU U OTpULATCIIbBHBIMHU.

Brmucats B OIHY KOJIOHKY IOJIOKUTCIIBHBIC B IPYI'YIO OTPUIATCIIbHBIC ITOCIICACTBUA BO3JICHCTBUS YEIOBEUSCKOr0O O6IJ_ICCTBa Ha Ccpeay
obuTanus — CI[eJ'IaTI) BBIBO, UYTO OTPHULATCIBbHBIX BOBJIGﬁCTBHfI 60J'IBI_He, 4TO €€ HE BCC BO3SMOXXHOCTH HUCIIOJB3YCT UYCIIOBCK I UCIIPABJICHUA
BBI3BAHHBIX HapyIlIeHHfI.

[IpemnnoxxuTe MyTH penieHus ITUX MPoOIeM.
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TeMaTHyeCKHil KOHTPOJIb 10 TeMe «CTPYKTYpPHasi OpraHu3anms sKMBbIX OPraHU3MOB» 9 Kjacce
Konmponvnaa paboma paccuumana na 1 uac

Yactb 1 (A)
Buibepume 0oun omeem uz npeonoiceHHvix uemoipéx.
Al. B pe3yabTaTe MHTO03a YMCJI0 XPOMOCOM B KJIeTKAX TeJia

1) yMeHbIIaeTcs BABOES 3) coxpaHseTcs HEU3MEHHBIM
2) yBEIUYHMBAIOTCS BIBOE 4) u3MeHseTCs CIIy4aiHo
A2. [lnazmaTuyeckass MeMOpaHa KUBOTHOM KJIETKH, B OTJIM4YME OT KJIETOYHOM CTEHKH PacTeHU
1) cocToUT M3 KIETYATKH 3) npoy4Hasi, HeRJIaCTUYHAs
2) COCTOWT U3 OCJIKOB U JIUIIH/IOB 4) mpoHuIaeMa JijIsl BCeX BEUIECTB
A3. IlutoniazMa He BbINOJIHSET QPYHKIIUIO
1) mepemernieHus BEIIECTB 3) nuTaHus
2) B3aMMOJIEUCTBHUS BCEX OPTaHOMIOB 4) 3a1UTHYIO
A4. Ha noBepXHOCTH 1IEPOX0OBATOM IHAONIAZMATHYECKON CeTH Pa3MenalTcs
1) nu30coMBI 2) MUKPOTPYOOUKH 3) MUTOXOHJIpUH 4) pudbocombl
AS. I''1aBHBIM CTPYKTYPHBIM KOMIIOHEHTOM SI/Ipa SIBJISIIOTCS
1) xpomocombl  2) pubOCOMBI 3) MUTOXOHIpUH 4) xJ0poIIacThl
A6. Kotn4ecTBO XpOMOCOM B COMATHYECKHX KJIETKAX YeJI0BEKAa COCTABJIsIeT:
1) 46 2)23 3)48 4)24

A7. Ha kakoH cTaguy NPOMCXOAUT PACXO0KIACHHE XPOMATH K MOJI0OCAM KJICTKH B MUTO3€:
1) amadaza 2)remodaza  3)meradaza 4)npodasa
A8. O0MeH BemecTB MeXkAy KJICTKOH M OKPYKaIolIel cpe1oil peryJupyercs:

1) MIa3MaTUIeCcKo MeMOpaHoit 3)sanepHoi 000JI0UKOI

2) SHJIOTIA3MaTUYECKOMN CEThIO 4)uuTonyiazMoin

A9. AKTUBHBI MEPUOJ KU3HHU KJIETKH, KOTa OCYLIECTBJIAAETCS CHHTE3 OPraHu4YecKUX BellleCTB, YIBOEHHE XPOMOCOM HA3bIBAETCHA
1) mwuTO30M 2) unrepdazoii 3) meiio3om 4)amMHUTO30M

A10. HocureisiMu Hac/1eICTBEHHOH HH(OPMALIMU B KJIETKe SIBJISIOTCS:

l)xmopornactel  2)MUTOXOHIPUU  3)XPOMOCOMBI 4) puOOCOMBI

Yacts 2 (B)

B 3a0anuu Bl evibepume mpu eprbix omeema u3 uiecmu.
B1. YUem xapakTepusyercsi pacTUTeJIbHAs KJIeTKa?
1) CIOCO0 MUTaHKS TeTePOTPOPHBIH
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2) OTCYTCTBYET IJTUKOKATHKC

3) BaKyOJI OOBIYHO MEJIKHE

4) Croco0 MUTaHus aBTOTPO(PHBIHA

5) KJIETOYHAsl CTEHKA OTCYTCTBYET

6) BaKyOJIH KPYITHBIE C KJIIETOYHBIM COKOM

Ilpu svinonnenuu 3a0anusn B2 ycmanoeume coomeemcmaue medicoy cooepiucanuem nepeoo u 6mopozo cmoiodyos.
B2. YcTaHoBHTE COOTBETCTBHE:

A)XpaHEeHHE reHeTHYeCKOr nHpOopMaIuu 1) simpo

b) cunte3s AT® 2) pubocombl
B)cunres 6enkor 3) MUTOXOHJIpUH

I') yuacTue B KJIIETOUHOM JI€JICHUU 4) ueHTpuoOIU

IIpu evinonnenuu 3aoanus B3 ycmanosume npasunvhyro nociedo8amenbHOCmy OUOT0SUYECKUX NPOYECCO8.
B3. YcTanoBuTE OCJIE€I0BATEILHOCTEL CTAANII MUTO3A:
A )anadaza b) mpodaza B) unrepdaza I')renodasa J)metadaza

Yacrts 3(C)
Jatime nonnwiii pazeépuymolii omeem.
C1. KakoBo crTpoeHue u pyHKuuu sigpa?

Kpurepun onenuBanus:

3a BepHOE BBINIOJHEHUE KaX10T0 3a1aHust yactu 1(A) — 1 Oam.

MaxkcumanbHblil 6a/1 32 yacTsb 1(A) — 10 6asn0B.

3amanus yactu 2(B) olleHUBaIOTCS OT HYJIA JI0 IBYX OQJIJIOB:

- oTBeT 0O€3 omuooK — 2 Oaia;

- OTBET COJACPKUT OJIHY OmuOKy — 1 Gar;

- OTBET HEBEPHBIN UM OTBET, coAepxkamiuii 2 u 6osee omuook, — 0 Ganos.

MakcumajibHbIi 62171 32 yacTh 2 (B) — 6 6a/10B.

Yacts 3 (C)

ConeprxaHrie BEpHOTO OTBETA M YKa3aHHUs K OLIEHUBAHUIO (JIOMYCKAIOTCS HHBIE ()OPMYTHMPOBKH OTBETA, HE NCKAKAIOIIUE €r0 CMBICIIA).
- OTBET BKJIFOYAET BCE Ha3BAHHBIC BHIIIE AIIEMEHTHI OTBETA, HE COJIEPKUT OMOTOTHYECKHUX OIMUO0K — 3 Oaia;

- OTBET BKJIFOYACT 2 U3 Ha3BAaHHBIX BBIIIC SJICMEHTOB U HE COJICPKUT OMOJIOTUIECKUX OMIMOOK, MITH OTBET BKIIFOUACT 3 Ha3BaHHBIX OTBETA, HO
COJIEPKUT HErpyOble OroIorndyeckue omuoku — 2 6aia;
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- OTBET BKJIIOYAeT | U3 Ha3BaHHBIX BBIIIE SJIEMEHTOB U HE COAEPKUT OMOJIOTHUECKHUX OIIMOOK, MM OTBET BKJIIOYAET 2 Ha3BaHHBIX OTBETA, HO
COJIEPKUT HErpyObIe Oroornveckue ommuoku — 1 6an;

- OTBET HENpaBUILHBIA — () 0aIOB.

MaxkcumagbHblii 6a/1 — 3 6aJua.

HIkana nepeBoga 6a/1JI0B B HIKOJbHYI0 0TMETKY

MaxkcuManbHbIl 0arn 3a paboty — 19 Gamos.

«5» —17-19 6amios

«4» — 14-16 6amios

«3» —10-13 GamioB

«2» —Menee 10 6amioB
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