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IlosicHUTeILHAA 3aIUCKA

Pabouas nporpamma cocraieHa Ha ocHoBe DenepanbHoro ['ocy1apcTBEHHOTO CTaHAAPTA,
MPOrpaMMEBI 10 OMONOTHH TSl 00IIe00pa3oBaTeNbHbIX KON (cOopHHK - M.: poda.,2021 1.),
0a30BbIii ypOBEHb, IMOJHOCTBIO OTpaxawmell conaepxkanue IlpumepHOW mporpammsl, ¢
JOTIOJTHEHUSIMH, HE TIPEBBIIIAIOINMHI TPeOOBaHUS K YPOBHIO MOJTOTOBKH 00yYarOIIUXCSI.

Paboyas mporpamma no 6uonorum st 10- 11 kmaccoB paspaboTaHa B COOTBETCTBUU C:
®enepanbHbIM 3aKk0OHOM 0T 29 nekadps 2012 r. Ne 273- @3 «O06 oOpasoBanuu B Poccuiickoit
@enepanun»; eaepaqbHBIM KOMIIOHEHTOM TOCYAapCTBEHHOTO CTaHIapTa o0Iero o0pa3oBaHus,
yTBEpKAEHHBIN npukazoM MunoOpaszoBanus P® Ne 1089 ot 05.03.2004 r.; y4eOHBIM IJIAaHOM
mKoJbl Ha 2024-2025 yaebHsblii ro; mpukazoMm MuHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoi
@eneparmn ot 31.03.2014  Ne 253 «OO0 yrBepkneHUH (QenepaabHOTO NepevHs Y4eOHHKOB,
PEKOMEHAYEMBIX K  HCIOJB30BAaHUIO TP pEaTH3alMid  HWMEIOIUX  TOCYAapCTBEHHYIO
aKKpEIUTANNI0 00pa30BaTENbHBIX IPOTPAaMM HAYaIbHOTO OOIIET0, OCHOBHOTO OOIIEro, CPeaHEro
o01rero 00pa3oBaHUsI.

Ha ocnoge: IIporpammel cpemnero momHoro oomiero oOpa3zoBanus. buosorus. OOrmias
oumomorusi. 10-11 kmaccel. bazoBeiii ypoBenb. ABT. M.b.Aradonoma, B.M. CuormazoB. M.:
Hpoda. - 2021 r. Yuebnuka. buonorus. OOmas 6uonorusi. ba3zossiii ypoBens.10 kmacc. 2 —e
crepeorunnoe. ABT. B.1. CuBornasos, 1.b. Aragonosa, E.T.3axaposa M.: Beprukans, {poda.-
2022 r. YueOnuka . buomorus. OOmiast Owonorus. ba3oBeiii ypoBenb.l1 kmacc. 2 —e
crepeotunnoe. ABT. B.W. CuBornazos, 1.b. Aradonosa, E.T.3axaposa M.: Beprukans, JIpoda.-
2022 .

MecTo Y4eOHOr0 IpeaMeTa B YIYeOHOM ILJIaHe:

Y4eOHBIM IJTAHOM IIIKOJIBI TIpexycMaTpuBaeTcs 68 yacoB Ha n3yuenue omosorun B 10-11 kmaccax
(34 gacoB B roj, 1 yac B HEZEIIO).

HNudopmanusi 0 BHECEHHBIX H3MEHEHHU X

3menenuii Her.

I/ICIIOJIB3VBMI>IB negarort4yeCKue TEXHoJa0rum:

- 3/10pOoBbeCcOEperaIe TEXHOJIOTUY;

- TEXHOJIOT Ul JINYHOCTHO-OPUEHTUPOBAHHOTO O0yUYEHHUS;
- TexHoJorus «Jlebaren»;

- TEXHOJIOTUS IPOEKTHOM JEATEIBHOCTH;

- TEXHOJIOTUS UCCIIEI0BATENbCKOM 1A TEIbHOCTH;

- TEXHOJIOTUs TPOOJIEMHOTO OOyUYEeHHUS;

- TEXHOJIOTUSI TBOPYECKUX MACTEPCKHUX;

- TEXHOJIOTUS AEATEIbHOCTHOIO METO/A;

- UH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTHH;

- rexHousorus «Iloptdoamoy.



IlnanupyeMsble pe3yJibTaThl H3yYeHUs Kypca
B pesynbraTe n3yueHus: Ouonaoruu B cpeaneii oomeit mkone 10-11 kimaccoB ywammecs JOJKHBI
3HATH/TIOHUMATh:

- OCHOBHbIE IOJIOXKEHHSI OUOJIOTUYECKUX TEOpUM (KJIETOYHAs TEOpHs; XpPOMOCOMHAas TEOPHs
HACJIEICTBEHHOCTH; CHHTETUYECKAsl TEOPUsI BOJIIOLIMH; TEOPUSI aHTPOIIOreHe3a); YUeHUH (0 MyTAX
u HampasieHusax sBosrouuu; H. V. BaBunoBa o neHTpax MHOrooOpaszus M INPOMCXOKICHHS
KYJIBTYpHBIX pactenuii; B. U. BepHaackoro o 6uocdepe);
-cymHocTh 3akoHOB (I'. Mennens; cuermeHHoro HacienoBaHust T. Moprana; roMoJIOrHYECKUX
PAIOB  HACIEACTBEHHOW HM3MEHYMBOCTH; 3apOJBIIIEBOIO  CXOJCTBA;); 3aKOHOMEPHOCTEH
(M3MEHYMBOCTH; CLEIJIEHHOTO HACJEJOBAaHUS; HACIENOBaHUSA, CLEIUIECHHOTO C  TOJIOM;
B3aUMO/ICHCTBUS T€HOB U UX IIUTOJOTMYECKUX OCHOB); MpaBmil (JoMuHHMpoBaHus I'. Mennens;);
rUnoTe3 (YMCTOTH TAMET, CYIIIHOCTU U MPOUCXOKICHUS JKU3HH, TPOUCXOKICHUS YEJIOBEKA);
- UMEHAa BEJIMKUX Y4YEHBIX W HX BKJIaJ B (POPMUPOBAHHE COBPEMEHHON €CTECTBEHHO-HAayYHOMU
KapTHUHBI MUDA;
- CTpO€HHE OHOJIOTUYECKHX OOBEKTOB: KJIETOK MPOKAPHUOT M AYKAPHOT (XMMHYECKUH COCTaB H
CTpPOEHHE); TE€HOB, XPOMOCOM, >XEHCKUX M MYXKCKUX TaMeT; BHPYCOB; OJIHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB; CTPYKTYPY BHJIa U SKOCHUCTEM;
- CYIIHOCTh OHOJIOTUYECKHX IMPOLIECCOB W SBJIEHUWI: XpaHEHUs, MNepelaud M pearn3aruu
reHeTu4ecKkoil nHdopMmaimu; oOMeHa BELECTB U NPEBPALLECHHsI SHEPTUH B KJIeTKe; (OTOCUHTE3a U
XEMOCHHTE3a; MHUTO3a M MEHO03a; pPa3BUTHsS raMeT y LBETKOBBIX PACTCHUM M IO3BOHOYHBIX
YKUBOTHBIX; Pa3MHOKEHHS; OIUIOAOTBOPEHUS Yy IIBETKOBBIX PACTEHUH U IMO3BOHOYHBIX KUBOTHBIX;
WHAWBUIYAJIBHOTO Pa3BUTHsI OpraHu3Ma (OHTOIeHe3a); B3auMOJICHCTBUS T€HOB; HCKYCCTBEHHOTO,
JBIDKYIIETO ¥ CTAOUITU3UPYIOIIETO 0TOOpa.

YMETh:

- OOBSICHATH pOJIb OHOJOTMYECKMX TEOPHM, HIeH, NPUHLMIIOB, TUHOTE3 B (HOPMUPOBAHUU
COBPEMEHHOM €CTeCTBEHHOHAyYHOW KapTHHBI MHpa M HAy4HOTO MHUPOBO33PEHUS; €AUHCTBO
AKHUBOW M HEKUBOW NMPHUPOJIbI, POJCTBO KHUBBIX OPraHU3MOB; OTPULATEIBHOE BIUSHUE AJIKOTOJIA,
HUKOTHHA, HAPKOTHYECKUX BEILECTB Ha Pa3BUTHE 3apOJIbIIa YEJIOBEKA; BIUSHUE MYTareHOB Ha
OpraHu3M 4YeJOBEKa; B3aUMOCBS3M OPraHU3MOB M OKPY)KAIOLIEH cpenbl; 3BOJIOLMIO BHJIOB,
yejoBeKka, Ouocdepsl; €IMHCTBO YEJOBEYECKMX pac; BO3MOJXKHBbIE IMPUYUHBI HACIIEACTBEHHBIX
3a00JIeBaHU, T€HHBIX U XPOMOCOMHBIX MYTallUil; IPUYUHBI YCTOHYMBOCTH U CMEHBI SKOCUCTEM;
HE00X0AMMOCTh COXPaHEHUsI MHOT000pa3usl BUJOB;

- pemaTh OMOJOrMYECKUE 3a/1a41 PA3HOM CI0KHOCTH;

- COCTaBJIATh CXEMbl CKpELIMBaHMA, MyTeHd NepeHoca BEIIEeCTB MAHEPTUU B HKOCHCTEMax (LemH
MUTAHUS, TUIIEBBIE CETH);

- BBISABJIATH MPHUCIIOCOOJIEHNUS OPraHU3MOB K cpesie oO0uTaHMs; apoMopdo3bl U UAMOAJANTAIUN Y
pacTeHUil M KMBOTHBIX; OTJIMUMUTENbHBIE TNPHU3HAKK KHUBOTO (Y OTJIEJIBHBIX OPraHU3MOB);
abuoTHyeckre U OMOTUYECKHNE KOMIIOHEHThI SKOCUCTEM; B3aUMOCBSA3HU OPraHU3MOB B 9KOCHCTEME;
UCTOYHMKM MYTareHOB B OKpYKarolled cpelae (KOCBEHHO); aHTPOIIOTEHHbIE H3MEHEHUs B
9KOCHCTEMAX CBOETO PETHOHA,

- CpaBHHUBaTh OHOJIOTMYECKHE OOBEKTHI (KJIETKH pPACTEHHH, *UBOTHBIX, I'pUOOB M OakTepuii,
HKOCHUCTEMBl M arpo’KOCHUCTEMBbI); IMPOLECCHl M SBJIECHUS (aBTOTPOQHBII U TeTepoTpodHbII
crocoObl MUTaHUs; (OTOCHHTE3 M XEMOCHHTE3; MHMTO3 M MeHo3; Oecroysioe U TOJ0BOE



Pa3MHOKEHHE; OTUIOJJOTBOPEHUE Y IIBETKOBBIX PACTEHHUI U MO3BOHOYHBIX KUBOTHBIX; BHEIIIHEE U
BHYTpPEHHEE OILUIOJIOTBOPEHHUE; (OPMBI €CTECTBEHHOTO 0TOOpA; MCKYCCTBEHHBINH U €CTECTBEHHBIN
oT0O0p; CIOCOOBI BU000pa30BaHUS; MAKPO- U MUKPOIBOJIIOIUIO; TyTH U HAPABIICHUS 3BOJIIOIUH )
U JIeNIaTh BBIBOJIBI HA OCHOBE CPAaBHEHHSL.

@D opMBI, NEPHOIUYHOCTh U MOPSIOK TEKVIIEr0 KOHTPOJISL YCIEBAEMOCTH M IIPOMEKYTOYHOM
ATTECTAllMM VYAIIIMXCH

Buowr koumpons:

e BBOJHEBIHI
®  TEKYIIMI
e TEeMaTHYCCKHUU
e  WTOTOBBIH
Dopmbl KOHMPOTAL:

poBepoyHasi pabora

TEeCT

(bpoHTaIBHBIN ONpOC

KOHTpOJIbHAsI paKkTU4eckas padoTta

© N ks

3a4er

9. wWHAMBHIyalbHBIC PA3HOYPOBHEBBIC 3aIaHMUS.
[Ipeobnanaromeit hopmMoil TeKyero KOHTPOJsS BBICTYNAIOT MUCBMEHHBIA (CaMOCTOSITCIIBHBIE U
KOHTPOJIbHBIC PaOOThI) U YCTHBIN ompoc (coOecenoBaHue).

OcHoBHOM (hOpPMOIT HTOTOBOTO KOHTPOJIS ABJISETCS] TECTUPOBAHNE, KOHTPOJIbHBIE PaOOTHI, 3aUETHI.

Conep:kanuey4eOHOro npeamera

Pa3nen 1.buosiorus kak Hayka. MeToabl HAy4YHOT0 MO3HAHUA
Temal. 1.Kparkas ucropus pa3Butus ouosorun. Cuctema OMOJOTHUECKUX HAayK
OObexT u3ydeHusi Ouosorun — xuBas npupoaa . Kparkas ucropus passutust 6uosnoruu. Poib
OMOJIOTMYECKUX TEOpHi, uaed, rumnore3 B (HOPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAyYHOM
cuctembl Mupa. Cucrema OMOIIOTUYECKUX HAYK.

Temal.2.CymiHOCTb M CBOMCTBa >KMBOIO. YPOBHM OPraHM3alMd U METOJbl MO3HAHUS >KUBOU
npupoasl. CymHOCTh ku3HU. OCHOBHBIE CBOWCTBAa XMBOW Marepuu. JKuBas mnpupoja Kak
CIIO)KHOOPTaHM30BAaHHAsl MEpapXU4eckas CHCTEMa, CYLIECTBYIOIIas B MPOCTPAHCTBE M BO
BpeMeHH. buonorndyeckue cucremsl. OCHOBHBIE YPOBHU OpraHM3alMM KUBOW Marepuu. MeTosl
MIO3HAHUS )KMBOU IPUPOIBI.

Paznea 2. Kierka
Tema?2.1.Vicropus n3y4eHUsl KIETKHU.
Knerounas teopus. PazButue 3nanmii o kierke. Paborsl P.I'yka, A. Bann JleBenryka, K.O.bapa,
P.bpoyna, P.Bupxosa. Knerounas teopuss M. Ilneitnena u T.IlIBanHa. OCHOBHBIE MOJOXKEHUS
COBPEMEHHOM KJIEeTOYyHOH Teopuu. Poib KieToyHoW Teopud B (HOPMHPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYYHON KapTHHBI MUPA.



Tema 2.2. XUMUYECKHIA COCTAB KICTKH

EnuHCTBO 3I€MEHTHOIO XMMMYECKOIO COCTaBa JKMBBIX OPraHM3MOB Kak J0Ka3aTelbCTBO
€IMHCTBA IIPOUCXOXKIACHUS KUBOU MpUpoabl. OOIIHOCTh KUBON U HEXUBOW MPUPOJIBI HA YPOBHE
XUMHMUYECKUX  3J1eMEHTOB.  OpraHoreHbl, = MakpO3JEMEHTbl, = MHUKDPOAJIEMEHTbI,  YJbT-
PaMHUKpPOIJIEMEHTBI, UX POJb B KXU3HEACATEIBHOCTU KIETKM M oOpranusma. Heopranuueckue
BeliecTBa. Boja Kak KoJbIOenb BCEro KUBOTO, OCOOEHHOCTH CTPOEHHSI U  CBOMWCTBA.
MunepanbHble COJM. 3HAYEHUE HEOPraHMYECKUX BEIIECTB B JKU3HM KJIETKM W OpraHu3Ma.
Opranuyeckue BELECTBA — CI0XHbBIE YIIIEPOJ cojepxaline coequHenus. HuszkoMouekynspHele
U BBICOKOMOJIEKYJISIDHBIE OpPraHMYECKHe BewiecTBa. JIMmuuapl. YTiaeBoAbl: MOHOCAXapHbl,
noymcaxapuasl. benku. Hykneumnoswie kucnotel: JIHK, PHK. YnBoenume momexkynst JIHK B
KieTke. IIpyHIMNManbHOE CTPOEHME M POJIb OPTaHWYECKHX BEIIECTB B KIIETKE W B OPraHU3MeE
YEJI0BEKA.

Tema 2.3.CTpoeHHEe dYKapHOTHUECKOW U TIPOKAPUOTUIECKOH KIIETOK

Knerounas mem0Opana, nutomnnasma, sapo. OCHOBHBIE OPraHOM bl KJIETKH: 3HJOMJIa3MaTHYeCcKas
ceTb, anmnapat ['oJbIKH, TU3a0COMbI, MUTOXOHIPUH, TIACTHIbI, puOocoMbl. DYHKIIUU OCHOBHBIX
yacTel W OpPraHouJOoB KJIETKHM. OCHOBHBIE OTJIMYUS B CTPOCHHM >XUBOTHOW M PACTUTEIBHON
KJIETOK. XpPOMOCOMBI, UX CTpOoeHU € u ¢yHkuuu. Kapuotun. 3HadeHHe MOCTOSHCTBA 4HCIa U
¢dbopmMbI XxpoMocoM B KieTkax. [Ipokaprnotnyeckas kierka: gopma, pazmepsl. Pacipoctpanenue u
3HaueHue Oakrepuil B mpupojie. CTpoeHne 0akTepraabHOM KIETKH.

Tema 2.4.Peanu3zanus HacIeACTBEHHON WH(OPMAITH B KIIETKE
JIH — mHocurtenby HacneAcTBeHHOW wuHpopMammu. ['eHeTHYeckuit Ko, ero cBoicrBa. ['eH.
Buocunres Oenka.

Tema 2.5.Bupycel

Bupycel — HexietouHast ¢opma xu3HH. OCOOCHHOCTH CTPOCHUS U PAa3MHOXKCHHS. 3HAUCHHE B
NPHUPOJIC U KHU3HH YejoBeKa. Mepbl MpOQHIAKTHKH PAaCIpOCTPAHCHHS BHPYCHBIX 3a00JICBaHUU.
[Ipodunakruxa CITHN/]a.

Pa3nen 3.0pranusm
Tema 3.1.0pranu3m — eAUHOE IIEJI0E.
MHoroo6pa3ue JKMBBIX OpraHu3MoB. MHOrooOpasue opraHu3MoB. OTHOKJICTOYHBIE H
MHOTOKJICTOYHBIC OpraHu3Mbl. KOJIOHHUH O THOKJIETOUHBIX OPIaHU3MOB.

Tema 3.2.00MeH BeLIECTB U MPEBpaIllEHNUE YFHEPTHU.

DHepreTudeckuii 0OMEH — COBOKYITHOCTh PEAKIM pacCHICTNIEHUS! CIOXKHBIX OpPraHMYECKUX
BemiecTB. OCOOEHHOCTH 3HEpreTMYeckoro obMeHa y rpuboB M Oakrepuil. Tumbl NMUTaHUS.
ABTOTpOdBI 1 reTepoTpodsl. OCOOEHHOCTH 0OMEHA BEIIECTB y KUBOTHBIX, PACTCHHUHN 1 OaKTEPHIA.
[Tnactuueckuit ooMen. @oTocHHTE3.

Tema 3.3.PazmHOXEHUE
Jlenenue kneTku. MHUTO3 — OCHOBA pPOCTa, pereHepalii, pa3BUTUS U OECIONIOro Pa3MHOKEHUSI.
Pa3mHoxkeHue: Oecronoe u mosioBoe. THIBI OECTIONOro pa3MHOKEHUSI.



[TonoBoe pasmHOxkeHue. OOpa3oBaHUE MOJOBLIX KJIETOK. Meiio3. OmIon0TBOpeHHe y KUBOTHBIX
u pacreHuil. buonoruueckoe 3HaueHHEe OIIIONOTBOPEHUS. VICKYCCTBEHHOE ONBUIEHUE Y PACTEHUN
U OILIOIOTBOPEHUE Y )KUBOTHBIX

Tema 3.4.InnuBuIyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTCHE3)

[Ipsimoe u HempsMoe pa3BUTHE. DMOPUOHAIBHBIM M MOCTAIMOPHOHAIBHBIN NEPUOABI Pa3BUTHUA.
OcHoBHble 3Tanbl 3MOpuoreHesa. [lpuumHbl HapymeHuil pa3BuTus opraHusma. OHTOreHes
yenoBeka. PenmpoaykTuBHOE 3J0pOBBE; €ro 3HaueHue Ui Oyaymux mnokosieHui sroaeu. Ilo-
CIIECTBUSl BJIMSIHMSI aJKOTOJIs, HUKOTHHA, HAPKOTMYECKMX BEIIECTB HA pa3BUTHE 3apojbllia
yenoBeka. [lepropl nocTaMOPHOHAILHOTO PAa3BUTHSL.

Tema 3.5.HacnencTBEHHOCTh U U3MEHYHUBOCTh

HacnencrBeHHOCTh W HM3MEHUMBOCTH — CBOMCTBAa oOpraHu3Mma. ['eHeTMka — Hayka o
3aKOHOMEPHOCTAX HACJIEJICTBEHHOCTH U W3MEHYHBOCTH. [.MeHaenp — OCHOBOTOJIONKHUK
T€HETUKH. 3aKOHOMEPHOCTH HacjeloBaHus, ycTaHoBlieHHble [.Mennmenem. MonoruOpumaHoe
ckpemnBanue. [lepBoiid 3akoH MeHaenss — 3aKoH JOMUHHpOBaHUA. Bropoil 3akon Menaens —
3aKOH paclleIuieHus. 3aKoH 4MCTOTHl ramer. {uruOpunHoe ckpemmuBanue. TpeTuil 3akoH MeH-
JeNsi — 3aKOH HE3aBHCHMOTO HACIEIOBaHUs .AHAIM3UPYIONIEEe CKpelUBaHUE. XPOMOCOMHAas
Teopusi  HacienctBeHHocTtu.  CleruieHHOe — HaclenoBaHue — mpu3HakoB.  COBpeMEHHBIC
MpEJICTaBICHUs O reHe U reHoMe. B3aumopericteue reHoB. ['enernka nosa. [1ogoBeie XpOMOCOMBI.
CuensieHHOE ¢ TOJIOM HacieAoBaHHE. 3aKOHOMEPHOCTH H3MeH4YMBOCTU. HacnencrBeHHas u
HEHACTEACTBEHHAss W3MEHUYMBOCTh. MoandukanuonHas W3MEHYMBOCTh. KomOWHaTHBHAs U
MYyTaIllMOHHAs W3MEHYMBOCTh. Mytaruu. Tumbel myranuii. MyranuoHHble (DakTopbl. 3HaYEHUE
FEHETHKUA [JI1 MEAUUMHBL. BinsHue MyTareHOB Ha OpraHu3M 4esoBeka. HacneacTtBeHHbIe
00JIe3HM YeJIOBEKAa, UX MPUYUHBI ¥ PO (HUITAKTHUKA.

Tema 3.6.0cHOBEICEIEKIINN. BHOTEXHOIOTHS

OCHOBBI CENIEKIIMHM: METOJbI W JOCTH)KEHHS. ['eHeTMKa — TeopeThyecKkas OCHOBA CEJICKIUU.
Cenexkuus. Yuenue H.M.BaBunoBa .OCHOBHBIE METOJbI CENEKIIMH: THOpHUIM3AIMS, HUCKYCCT-
BEHHBIM OTOOp. OCHOBHBIC JOCTHIKEHHUS W HaIPaBJICHUS Pa3BUTHS COBPEMEHHOM CEJICKIIHH.
buotexHoMOTHA: TOCTHKEHUS W TEePCHEKTUBBI pa3BHUTHA. | eHHas wHXeHepus. KioHupoBaHwme.
I'eneTnyeckn MoauQUIIMPOBAaHHBIC OPraHU3MbBL. DTHYCCKHUE AaCHEKThl Pa3BUTHS HEKOTOPBIX
Hccae0BaHUN B OMOTEXHOJIOTHH (KJIOHHPOBAHUE YCIIOBEKA).

Pasznea 4. Bun

Tema 4.1.VicTopus SBOTIONMOHHBIX UIEH

Hctopust 3BOMIOIMOHHBIX HaeH. Pa3BuTue Omojoru M B J0JApBUHOBCKUI mepHoi. 3Ha4YeHUE
pador K.JIunnes, yuenus XK.b.Jlamapka, teopunm XK.KroBbe. IIpennocbuiku BO3HUKHOBEHHS
yuenuss UY.JlapBuna. OBomounuoHHas Teopuss Y.JlapBuHa. Ponb 3BOJIOLIMOHHONW TEOpPUH B
(opMHUpPOBaHUN COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTUHBI MUpA.

Tema 4.2.CoBpeMEHHOE 3BOJIIOIMOHHOE YICHUE

Bun, ero kputepum. Ilomynsiuuss — CTPYKTypHas €AMHUIIA BHUJAQ, CIUHHIIA DBOJIFOIHH.
CuHTeTHYECKass TEOpPHUS SBOJIIONMHU. JIBWKYIIHME CHJIBI DBOJIOIMHM: MYTAI[HOHHBIA MPOIIECC,
MOTMYJISIIIUOHHBIC BOJIHBI, U30JISAIUS, €CTECTBEHHBIH OTOOP; MX BIMSHUE HAa IeHOMOHT OMYJISIIHH.



JIBIDKYIIM ¥ CTaOMIU3UPYIOIIUI €CTECTBEHHBIH OTOOp. AJanTalii OpPraHUu3MOB K YCIOBHUSM
oOMTaHMs KaK pe3ylbTaT JAEHCTBUS €CTECTBEHHOro OoTOOpa. BumooOpasoBaHue Kak pe3yiabTaT
sBosronuu. CriocoOsl U myTH BuooOpa3zoBaHus. CoxpaHeHHe MHOrooOpasusi BUJOB KaK OCHOBA
YCTOMYMBOTO pa3BUTUsi Ouocdeprl. [TaBHBIE HampaBieHUs HSBOJIOIHMOHHOIO IpoIEecca.
buonorunueckuii mporpecc u Ouosiornueckuil perpecc. IlpuumHBl BBIMHpAHUS BUIOB.
Jloka3aTenbCTBa DBOIOLMHA OPraHu4eCKOro Mupa

Tema 4.3.ITporcxoxaeHUE )KU3HU Ha 3eMIie

Pa3Butne npezacraBineHuil 0 BO3HUKHOBEHUHU kU3HU. OnbiTel ®@.Peau, Jl.ITacrepa. I'unoressr o
MIPOUCXOXKIACHUN k13HU. COBpeMEHHbIE B3IJIsSI/Ibl HA BOSHUKHOBEHME XU3HU. Teopuss OnapuHa—
XounaeliHa. Y CII0)KHEHUE KUBBIX OPraHU3MOB Ha 3eMJI€ B IPOLIECCE IBOJIOLHHL.

Tema 4.4.11poucxox/IeHNE YEIOBEKa.

'MnoTe3sl MPOUCXOXKICHHS YesioBeKa. [1oy0keHne YeoBeKa B CUCTEME KHUBOTHOTO Mupa (Kiacce
¢ Mnekonuraromue, otpsn [pumatsl, poa Jlroau). DBosronus yeIoBeKka, OCHOBHBIE dTarbl. Packl
yenoBeka. [Ipoucxoxaenre yenoBedyeckux pac. BumoBoe eAMHCTBO YeIOBEUECTBA.

Pa3nen 5. Dkocucrembl
Tema 5.1.0konornuecknedakTopsl
Opraam3sm u cpema. llpenmer uW 3amauum  JIKOJOTHH. DKOJIOTHYECKHE (HAKTOPBI  Cpempl
(abuoTnueckre, OWOTHUYECKHE, AaHTPOINOTCHHBIE), WX 3HAUYEHHWE B JKU3HU OPraHU3MOB.
3aKOHOMEPHOCTHU BJIMSHUSI SKOJIOTHUYECKUX (PAKTOPOB HA OpraHU3MbL. B3auMOOTHOIIEHHS] MEXIY
opranu3Mamu. MeXBUJOBbIE OTHOILICHUS: TAPa3UTU3M, XUIITHUUYECTBO ,KOHKYPEHIIUs, CUMOHO3.
Tema 5.2.CTpyKTypa 3KOCUCTEM.
BunoBas u mpocTpaHcTBeHHasi CTpyKTypa 3kocucteM. [lumieBbie CBSI3U, KPyroBOPOT BEIIECTB U
MIpPEeBPALLEHUS] SJHEPTUH B dKocucTemMax. [IpyuunHbl yCTOWYMBOCTU U CMEHBI SKOCUCTEM. Bnusinue
YesloBeKa Ha 3KocucTeMbl. MIcKycCTBEHHBIE COOOIIECTBA — arpol€HO3bI.

Tema 5.3.buocepa — riiodaibHAsI IKOCUCTEMA.

buochepa — TrTinobanmpHas okocucrema. CocTaB W CTpyKTypa Oumocdepsl. YueHue
B.1.Bepnaackoro o Oumocdepe. Ponb xuBbIX opranu3mMoB B Ouocdepe. buomacca 3emum.
buosiornyeckuii KpyroBopoT BEIIECTB (Ha IpUMEPE KPYroBOPOTa BOJIBI M YIIIEPOIa)

Tema 5.4.buochepandesoBex

buocdepa u uenosek. ['modampHbIE IKOJOTHUECKHE MPOOIEMBI M ITyTH UX pemeHus. [locnenacTBus
JeATEIPHOCTH YeJIOBEKa U OKpyXKaromied cpenbl. [lpaBuia moBejeHUs B MPUPOIHON cpeje.
OxpaHa pUpOIbl ¥ PAIlMOHATBLHOE MCIIOIF30BaHUE IPUPOIHBIX PECYPCOB.

Kanennapno - remarudeckoe niiannposanue 10 kaace

Ne Paznesn/Tema ypoka Koa-Bo | Kanennapun
4acoB ble CPOKH
J1aH

buonorus kak Hayka. Meroab! Hay4YHOI0 NO3HAHUSA

1 | Kpatkas uctopust pa3BuTHs OHOJIOTUN 1
06.09




2 | CymHOCTh U OCHOBHBIC CBOMCTBA KUBOTO 1
13.09
3 | YpoBHH OpraHu3aiy KUBOKH MaTEPUU U METO/IbI TO3HAHMS TPUPOIBI 1
20.09
Kuerka
4 | Ucropus uzydenus kiuetku. Kinerounas teopus. Pazsurue 3Hanuii o 1
KIIETKE 27.09
5 | EqMHCTBO XMMHYECKOTO COCTaBa KUBbIX OPraHU3MOB 1
30.09
6 | Heopranmdeckue BeriecTna 1
04.10
7 | Opranunueckue BemiecTBa. benku. Jlumuast 1
14.10
8 | YrieBosl 1
21.10
9 | HykiiemHOBBIE KUCIOTBI 1
11.11
10 | DykapuoTHYecKas KIIeTKa. 1 18.11
OcHoBHBIE OpraHou ! KieTkd. [{uroruiazma.
11 | Xpomocomsl 1 25.11
12 | [IpokapuoTHveckas KieTka. 1 02.12
OcHOBHBIE OPraHOUABI KIETKH
13 | Peanuzamus HacineACTBEHHOM HHGOPMAIIMH B KIIETKE. 1
JIHK—mnocuTens HacnencTBeHHON nHpopMarn 09.12
14 | Bupycel — HekeTouHasi opMa KU3HH 1 16.12
15 | KonrponbHas pabora «Kietkay. 1 23.12
Opranusm
16 | Opranusm — eauHoe nenoe. MHOrooopasue *UBBIX OPraHU3MOB 1 13.01
17 | OOMeH BelecTB  MpeBpaIieHue YHEPTUH. 1 20.01
DHepreTudeckii o0OMeH
18 | Ilnactuueckuii oomMeH. POTOCUHTE3 1 27.01
19 | Jlenenue xietku. Muto3 1 03.02
20 | PazmHOXeHHeE. 1 10.02
21 | Meiio3 1 17.02
22 | OmnoaoTBOpEHHE 1 24.02
23 | UnauBHlyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). 1 02.03
24 | OHTOTrEHE3 YenoBeKa 1 09.03
25 | HacnenctBeHHOCTh M MI3MEHYMBOCTh — CBOICTBA OpraHu3Ma 1 16.03
26 | MoHoruOpuaHOE CKpeIIMBaHue 1 30.03
27 | AurubpuaHoe CKpeliuBaHue 1 06.04




28 | XpoMOCOMHasi TEOpHs HACIEACTBEHHOCTH 1 13.04
29 | CoBpeMeHHBIE IPEACTABICHHUS O T€HE U TEHOME 1 20.04
30 | I'eneruka mona 1 27.04
31 | HacnencTBeHHas M HEHACJIEICTBEHHAsI HN3MEHYMBOCTh 1 04.05
32 | I'eneruka ¥ 3710pOBbE YEIOBEKA. 11.05
33 | Cenexkuus, buorexnoiorus. 1 18.05
34 | UToroBas KOHTpOJIbHAS paboTa. 1 27.05
Kanenpapno - rematuyeckoe niianuposanue 11 kiace
Ne Pa3nen/Tema ypoka Koua-Bo | Kanenpapu
4yacos ble CPOKH
IJIaH
Bun

1 PazButne Onosoruu B 10AapBUHOBCKUMN TTEPHO/I. 1 06.09
2 | Yuenne XK.b.Jlamapka, Teopus XK.KroBbe. 1 13.09
3 | IIpennockuiku Bo3HUKHOBEHUs yaeHus Y. JlapBuHa. 1 20.09
4 | DpomononHas Teopus Y. /lapBuHa. 1

27.09
5 | Bua, ero kpurepum. 1

30.09
6 [Tomynsmms. 1

04.10
7 | JABuXKyIIe CUITbl SBOJIIOLIHH. 1

14.10
8 | EctecTBeHHbIl 0TOOD. 1

21.10
9 Ananranus. 1

11.11
10 | BunooGpa3oBanue. 1 18.11
11 | Coxpanenne MHOTOOOpa3us BUJIOB. 1 25.11
12 | HampaBneHus 3BOJIIOIIMOHHOTO IIpoIiecca. 1 02.12
13 | Tecr "CoBpeMeHHOE SBONONIMOHHOE yaeHue" . 1 09.12
14 | Pa3zBuTHe NMpeACTaBICHUN O BOSHUKHOBEHHUH KU3HHU. 1 16.12
15 | CoBpemMeHHBIE B3IJISIIbI HA BOSHUKHOBEHHUE KH3HHU. 1 23.12
16 | Teopus Onapuna — XomjaeiHa. 1 13.01
17 | IIpoucxoxeHue yenoBeka. [ MMOTe3bl MPOUCXOKACHUS YeTOBeKa. 1 20.01
18 | [losokeHue yenoBeka B CUCTEME OPraHUIECKOro MUPA. 1 27.01
19 | DBomdrorwms YenoBeka. 1 03.02
20 | Pacel yenoBeka. 1 10.02




21 | KonTponbHas padoTa «Bum. 1 17.02
JKocucreMa
22 | Dxonornyeckue aktopsl. Opranusm u cpeza. 1 24.02
23 | Abuotnyeckue (HaKTOPHI. 1 02.03
24 | buotnueckue GaKTopsI. 1 09.03
25 | CTpykTypa 3KOCHUCTEM. 1 16.03
26 | IlumeBbie CBSI3M. 1 30.03
27 | IlpyunHBI yCTOMYMBOCTH M CMEHBI 3KOCUCTEM. 1 06.04
28 | BiusiHue yenoBeKka Ha SKOCUCTEMBI. 1 13.04
29 | buocdepa — riobasibHas IKOCUCTEMA. 1 20.04
30 | Poxp xuUBBIX OpraHu3MOB B OHocdepe. 1 27.04
31 | buocdepa u genoBek 1 04.05
32 | I'maBHBIE SKOJIOTHYECKHE TIPOOIEMBI 1 11.05
33 | [Tyru pemeHus IKOJIOTHIECKUX MPOOIeM 1 18.05
34 | UToroBast KOHTpPOJIbHAS paboTa. 1 25.05
INEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEHEHUS
YMK:

Jns ygammxces:

1.B.1.CuBornazos, N.b.Aradonosa, E.T.3axaposa. buonorus. O6mias 6nosnorus. ba3zossrit

ypoBeHb. 10-11 kmaccel. - M.: [Ipoda, 2018
2. Pabouas TteTpanp k yueonuky B.M.CuBornaszosa, U.b.Aradonosoii, E.T.3axapoBoii. buosorus.

O6mas 6uonorus. bazossrii ypoBens.10-11 kmaccrl. - M.: [Ipoda, 2013

Jns yaurens:

1.B.1.CuBornazos, U.b. Aradonosa, E.T. 3axaposa. buonorus. O6mas Ouosorus. ba3obrit
ypoBeHb.10-11 xmaccel. - M.: [Ipoda, 2011

2. Pabouas tetpans k yuebnuky B.W. CuBornasosa, I.b. Aradonosoii, E.T. 3axapoBoii.
buosnorus. OGmas 6uonorus. ba3osslii yposens.10-11 kmaccsl. - M.: [lpoda, 2013
JlononHUTENbHAS IUTEPATYPA IS YUUTEIS

1.IIporpammsl 0cHOBHOTO 00111eT0 00pa3oBanus no ouosoruu i 10 - 11 knacca «O0mias
ouonorus» aBTopoB U.b. Aradonosa, B.J. Cusornazos //IIporpammsl st
obmreoOpazoBarenbHbIX yupexaeHuit. [Ipuponosenenue. 5 knacc. buonorus. 6-11 kmaccsl. - M.:
Hpoda, 2010. — 138c.

2.Penerutop. Bech kypc mkoiapHOM nporpammsl. bruonorus. Cxemsl. Tabnuipl. CaHKT-
[etepOypr. Uzn. «Tpuron» 2008.

3.buonorus. CnoBapb- ClipaBOYHUK LIKOJIBHUKA B Bornpocax U oteerax. .M. Jlepuep. M. 2006.



4.buonorus. JlonosHUTENbHBIE MaTEPUAIBI K YPOKaM M BHEKJIACCHBIM MEPOTIPUSTHSM T10
ouonorun u sxonorun. 10-11 xmaccel.- ABT.-coct. M.M. boanapyk, H.B. KoBsunna. Bonrorpan:
Yuyurtens,2007.

5.Tector. EI'D. 2003-2013.

6.006mras 6uonorus: Yueonuk mis 10 k. 3axapos B. b., Mamonros C.I'., Conun H. U.-M.
Hpoda,2006.

7.T.JI.bornanoBa «buonorus. 3aganus u ynpaxsaenus. [locodue 11 noctynaroumx B By3b». M.
Bericmias mkona 1984.

8. Penerurop no Ouosioruu Jyis NOCTYNAOIMIMX B MeA.KoJuiepku 1 yauinuma. T.M.Haymosa.
«®Denuke» 2006.

9.MynpTumeauiitnoe npunoxenue k yaeonuky B.W. CuBornazosa. Ipoga. 2011.

10. PernonanbHbIil KOMIIOHEHT 00111eT0 00pa3oBaHusi ApxaHrenbckoit oonactu. buonorus. I[I'Y,
2006, AO UIIIIK PO, 2006. UntepueT-pecypcnl ['azera «buonorus» u cailt amnst yuurens «5 uay
Ha ypok Omosiorum» http://bio.1september.ru buonorus B OTKpHITOM KOJUIEIKE
http://www.college.ru/biology Herba: 6oTanudeckuii cepBep MOCKOBCKOTO YHHBEpCUTETA
http://www.herba.msu.ru BioDat: nadopmannoHHo-aHATUTHYECKHI cailT 0 Tipupojae Poccuu u
skosiorud http://www.biodat.ru FlorAnimal: mopTan o pacTeHusX U )KUBOTHBIX
http://www.floranimal.ru

HToroBasi KOHTpPOJbHasA padoTa mo ouosorum B 10 Ki1acce
Yacmo 1

Yacte 1 BriTtOUaeT 36 3a1aHui, K KaxJI0My 3aJJaHUI0 TPUBOUTCS 4 OTBETA, OJIUH U3 KOTOPBIX
BEPHBI.
A 1. JIOMUHAHTHBIM SIBJISIETCS TIPU3HAK, KOTOPBIM:

1. He nposBisieTcst y THOPUIOB TIEPBOTO TTOKOJICHHUS

2. Pe3ko ornuyaeTcs OT Apyrux MNpU3HAKOB IAHHOTO OpraHu3Ma

3. TlposBasercs y ruOpUI0BIIEPBOTONIOKOICHUS

4. Onpenensercsi TeHaMH, HAXOISIIUMKCS B TOMOJIOTHYHBIX XPOMOCOMaX
A 2. SIBnenue Hacien0BaHUA MPU3HAKOB, T€HbI KOTOPBIX HAXOATCS B OJJHON XpOMOCOME,
Ha3bIBaeTCA:

1. TIpomexxyToYHBIMHACIIEIOBAHHEM

2. He3aBucuMbBIMHACIEI0BAaHUEM

3. BsaumopneilictBUEMIeHOB

4, CremieHHbIMHACIIEIOBAHUEM
A 3. T'opox ¢ ®eNTbIMH MOPIIMHUCTBIMU CEMEHAMU U TeHOTUIIOM AaBB OyaeT GopMHUpoBaTh ...

THM (2) ramer:
1. Omuu
2. JlBa
3. Tpmu
4. Yetsipe
A 4. Jlna nuarHoCTHKY cuHapoMa JlayHa UCIONIb3yeTCsl METO:
1. IluToreHeTHUYECKHI
2. buoxumuueckuii
3. T'eneamormueckuii
4. T'ubpumonorudeckuit



A 5. Mudopmanuio o CHHTE3€ OJHON MOJIEKYJIbI OelKa B SAPE COJIEPKUT Takask CTPYKTYpa, Kak:
1. Mounekyna JJHK
2. Komon JJHK
3. Ten
4. Xpomocoma
A 6. Ilepuon B )KM3HU KJIETKH OT OJHOTO JIEJICHUS 0 IPYTOro WK JI0 €€ THOEIN Ha3bIBACTCS:
MHUTOTUYECKUMIMKIOM
Wutepodazoii
JKM3HEHHBIMIIMKIIOM

o

. OHTOrenesom
A 7. I'actpyna — 370!
1. Cranus, Ha KOTOPOM NPOUCXOAUT (POPMUPOBAHHUE OCEBBIX OPTaHOB Y 3apObIlIa
2. JIBYXCIOWHBIN 3apOIBIII, 0OPa3YIOIIHIACS MTPU TIEPEMEIICHUH KIIETOK
3. OIHOCIIOWHBIN 3apOIbIIT, POPMUPYIOIIHICS U3 3UTOTHI B MpoIiecce APOOTICHUS
4. lapoBUIHBIN 3apOBIII C OJHOCIOWHON CTEHKOMN U MOJIOCTHIO BHYTPH
A 8. 3a HacienoBaHUE OKpPACKU ceMsH (JkenTasl, 3e7ieHasi) U (opMbl ceMsiH (T1aaKasi,
MOPIIUHUCTAsI) y TOPOXa OTBEYAET ... Mapa (-bI) TOMOJIOTUYHBIX XPOMOCOM:
1. Onmna

2. Jle
3. Tpum
4. Yersipe

A 9. Ckenet, MycKyaaTypa U KpOBEHOCHAsi CUCTEMBI Pa3BUBAIOTCS B XOJI€ 3aPOIBIIIIEBOTO
Pa3BUTUS OPTraHU3MOB H3:
1. Dkronmepmbl
2. Dnupepmbl
3. Me3onepmbl
4. DHTOAEPMBI
A 10. Baxxae#mmM CBOMCTBOM IUTOIIJIA3MAaTHUYECKOW MEMOpaHBbI SIBJISETCS e€:
1. DaexTpoHEHTPaTLHOCTh
2. H30bupaTenpHasIIPOHUIIAEMOCTh
3. T'mapoduabHOCTH
4. JlaGuIbHOCTH
A 11. Ecnu nipu aHanM3upyo1eM MOHOTHOPUAHOM CKPEIIMBAHUU B IOTOMCTBE MPOU30IILIO
pacierjieHue, To ucciaeayemasi ocodb Obina:
1. TomozurotHamopeneccuBy
2. T'ereposurorHa
3. T'oMO3UroTHanmogOMUHAHTE
4. T'eMu3uroTHa
A 12. YacToTa KpOCCHHIOBEpa 3aBUCHUT OT:
1. PaccrosHUsSIMEXIyreHaMu B XpOMOCOME
2. YucnaxpomocoM
3. CTeneHHKOHBIOTAIMUTOMOJIIOTUYHBIXXPOMOCOM
4. Hu oT 4yero He 3aBHCHUT; OHA CITy4aiiHa
A 13. Jlenenue KJIETOK MUTO30M IIPOUCXOAUT B 30HE ... FAMETOI€HE3A!
1. CospeBanus
2. Pa3MHOXeHUs



3. Pocra
4. ®opmupoBaHus
A 14. BHyTpeHHMI 3apoAbIIIEBBIN JIUCTOK HA3bIBACTCS:
1. Duronepmoit
2. DKronepmoi
3. Me3zonepmoit
4. Dnunepmoit
A 15. Aytocomsr:
1. BcTpedarTcsATONBKO Y CaMIIOB
2. OTiIMYarTCs y CaMIIOB U CAMOK
3. HMeroT oMHAaKOBOE CTPOCHUE Y CAMIIOB M CAMOK
4. BcTpeyaroTCsATONBKO y CaMOK
A 16. OCHOBY peaKIIMOHHOTO IIEHTPA XJIOPOUIIa COCTABISIET aTOM:
1. Kanbius

2. Maruus
3. Harpus
4, XKemnesza

A 17. KommieMeHTapHbIE HYKJIEOTU bl B HYKJIEMHOBBIX KUCJIOTAaX COEIUHSIOTCA ...CBSI3bIO
1. TlenTumHoit
2. Bonopoanoit
3. dochommdrpupHOI
4, T nuKO3UIHOM
A 18. Ecnu ren coctout u3 732 HYKICOTHAOB, TO OH KOJUPYET ... aAMUHOKHUCIOT(-bI)
1. 244

2. 366
3. 732
4. 2196

A 19. B kieTke Bo BpeMsi MeH03a XpOMOCOMBI COCTOSIT U3 IBYX XpOMATHJ Ha CTATUAX:

1. Meradassl 2 u anadas 1

2. Tlpodassl 1 u Tenodasser 1

3. Ilpodassl 2 u metadassr 1

4. BceBepHo
A 20. CkpemuBaroT IUTeTepO3UTOTHBIE PACTEHUS TOpOXa C KENTHIMU U TTIAJAKUMHU CEMEHAMU.
CKOJBKO pa3NuyHbIX (PEHOTUTIOB 0KHUIAETCS B TOTOMCTBE?

1. JBa
2. Yersipe
3. Ilects

4. IllectHamars
A 21. Ilpu ckpemuBaHuu ABYX CEPBIX KPOIUKOB MOsIBIEHHE B F2 cepbIX, YepHBIX U OENbIX 0co0eit
B OTHOIIEHUH 9:3:4 SBIsSETCS pe3ylbTaTOM B3aUMOJICHCTBUS T€HOB 1O TUITY:

1. KommnemeHTtapHoCTH

2. HemomHOTOJOMHHHPOBAHHS

3. KomomunupoBanus

4. ]JloMMHAHTHOTI'O3IIKCTa3a
A 22. B cocTaB HyKJIIEHHOBBIX KUCIOT MOTYT BXOJUTh YTTIEBOJIbIL:

1. T'moxo3a u caxapo3sa



2. Pubo3a u ge3okcupudosa
3. TlupoBuHOTrpagHAS U MOJIOYHBICKHCIOTHI
4. ]Jlezoxcupub03a U MaJgbTO3a
A 23. [loarotoBUTEIBHBIN 3TAIl JUCCUMUIISAIIUN Y YETOBEKA MPOUCXOIUT:
1. B marpukceMUTOXOHAPUI
2. B numeBapuTenbHOMTpAKTE
3. B muTomnasmMexineTku
4. HamemOpaHEKICTKH
A 24. 'enetuka — 3TO HayKa, U3y4aromias:
1. CrpoeHue u XUMHUECKHI COCTaB KUBBIX KJIETOK, UX KU3HEACATCIHHOCTh
2. CBOKCTBO OpraHMU3MOB IEpPEAABATH 10 HACIEACTBY XapaKTEPHBIE MPU3HAKT
3. OCHOBHBIE3aKOHOMEPHOCTHHACIICICTBEHHOCTH U U3MEHYHBOCTH
4. CnocoOHOCTh OPraHU3MOB MTPUOOPETATh HOBBIE WM U3MEHITH UMEIOIINUECS MPU3HAKU
A 25. BropuuHas cTpykTypa 0€ITKOBOM MOJIEKYJIbI TIOIIEPKUBACTCS CBSI3SIMH:
1. BopopoaHsiMu
2. IlentumHeiMHA
3. HouHbIMU
4. T IUKO3UIHBIMH
A 26. Cunte3 AT® uz AIID u pocdarta mporcxoaut Bo BpeMst (HOTOCHHTE3A 3a CUET IHEPIHH,
KoTOpas
1. O6pazyercanpudoToanu3eBOIbI
2. Brigensercs H+
3. BrimensercsasnexkTpoHaMu
4. TlocTymaeTu3nuTorIa3Mbl
A 27. Bo BpeMsi CHHTETHYECKOTO Tieprojia HHTEpQa3bl B KJIETKE MPOUCXOIUT:
1. Cunre3b6enkoB
2. OOpazoBaHUESIPHIIICK
3. Haxomnenuesnepruu
4. Pemmukanus JJTHK
A 28. I'enotun ocobu AaCc. CKOJIBKO KPOCCOBEPHBIX TaMeT OyeT 00pa30BbIBATHCS, €CITH T'eHbI
AC m ac cuerieHbl U paccTosiHue Mex1y HUMH 10 Mmopranu?
1. 10% Acu 10% aC
2. 5% ACu 5% ac
3. 5% Acu 5% aC
4. 10% ACu 10% ac
A 29. OCHOBY KJI€TOYHOW CTEHKH PACTUTEIBHBIX KIIETOK COCTABIISACT:

1. Mypeun

2. emrronosa
3. XwurtuH

4. WnynuH

A30. Uadopmaninto 06 aMHHOKUCIIOTaX, BXOSIIUX B COCTaB OETKOB HECeT(-yT) ... KOJAOH(-0OB):
1. 20

2. 60
3. 61
4. 64

A 31. B pesynbraTte Meito3a u3 10 MaTepUHCKHX KJIETOK 00pa3yeTcs ... JOYEPHHUX KIETOK:



A 32

wn e

A 33

4.

A 36

Hwbdpe

e

10
20
40
60
. B cooTBeTCTBUU € TpETHUM 3aKOHOM MeHiens:
[Ipu ckperuBanuy roMO3UTOT BCE IIOTOMCTBO €IMHOOOPa3HO
Kaxxnas ramera sBJISIETCSI HOCUTEIIEM TOJIBKO OJTHOTO T€HAa KaXKI0M maphl
HacnegoBanue mo ka0 mape npu3HakoB UJIET HE3aBUCUMO OT JPYTUX Map MPU3HAKOB
[Ipu ckpernuBanuy reTepoO3UTroT B MOTOMCTBE HAOJIOIAETCS pacIleIICHUE
. Hapymienne 3akoHa CleTJIeHUs] BRI3BIBAET TAKOE SIBJICHUE, KaK:
KoHBIOranmsiroMosIoriIHBIXXPOMOCOM
HezaBucumoepacxox1eHIEXpOMOCOM
Cny4aitHO€0II0JOTBOPEHHE
OOMeHy4acTKaMUT OMOJIOTUYHBIXXPOMOCOM
. C momoI1p10 OJU3HEIIOBOTO METO/Ia MOKHO YCTaHOBUTD:
TunnacnegoBanus3ab0IeBaHUS
XapaxkTtep 3a00JI€BaHUS U BIUSHUSI CPEJIbI HA €r0 MPOSIBJICHUE
3aKOHOMEPHOCTUHACIIEIOBAHUS
BcenpasuinbsHo
. XpOMOCOMHBIN HA0Op COMATHYECKUX KIETOK MY>XYUHBI COJICPIKUT:
44 ayrocoMmsbl U J1B€ X - XpOMOCOMBI
22 ayToCOMBI, OJIHY X — XpOMOCOMY U OJHY Y — XpOMOCOMY
44 ayTocompl, 0THY X — XpOMOCOMY U OJHY Y — XpOMOCOMY
21 ayrocomy u 1B€ Y — XpOMOCOMBI
. LleaTpomepa 3TO y4acTok:
bakrepuanbnoitmonekynsl JJHK
XpPOMOCOMBIDYKapHOT
Moanekynsl JIHK sykapuot
XPOMOCOMBITIPOKAPHUOT.
Yacms 2

B 3aganusx B 1 — B 3 BeiOepute Tpu BEpHBIX OTBETA U3 IIECTH.

B 1. 13 me30epMBbl y 4enoBeKa pa3BUBAIOTCS:

XpsleBasaTKaHb U IEPMaKOKHU
CaspHBIeKeIIe3bI M BOJIOCHI
Cep/lie ¥ TOYKHU

CeMEeHHHKH U KOCTHAsITKaHb
Hortu u snutenuitkoxu

ok wbdpeE

Me4HbI€ JKENEe3hl U PEUCIITOPLI KOXKHU.

B 2. IHK umeet 6ombiioe 3HaUeHUE AJIs TIpoliecca OMOCHHTEe3a Oelka, Tak Kak OHa

HCIIO

1.

ok wnN

CPEJICTBEHHO y4acTBYET B Ipolleccax:
Tpancnauuu

Cunrese p — PHK

AxTHUBU3aINU

Tpanckpunuus

Permmukanus

Cunrese T — PHK.



B 3. Hopma peakuuu y opraHu3MoB:

OmnpenensieTcsiCOBOKYITHOCTHIOT€HOB

PasnasuisipasHbIXIIPU3HAKOB

CyIiecTByeT HEeMpOI0JDKUTEIILHOE BPEMSI U MOXKET MEHSThCS

Ilo3Bonger nm HpI/ICHOCB,6JII/IBaTBC$I K U3MCHCHHUSAM YCJIOBI/Iﬁ Cyl€CTBOBAaHUSA
OpuHakoBas y pa3HbIX IPU3HAKOB OJIHOTO OpPraHu3Ma

ok wdpE

OrnpenensercsycaoBUIMHUCPEIBI.
[Ipu BeimosnHeHuu 3aganuii B 4 — B5 ycTtaHOBUTE COOTBETCTBUE MEXy 00OBEKTaMU WU
IIPOLIECCAMH U ONIMCAHUEM UX CBOWCTB M IIPU3HAKOB

B 4. YcranoBute cOOTBETCTBHE MEX/y XapaKT€POM MYTALlUU U €€ BUAOM:

Xapakrep MyTaluu Bun myranun
1. 3ameHa 0AHOTO TPUILIETA HYKJIEOTHIOB APYTUM A). I'ennas
2. yBeJIMYEHHE YHCIa XpPOMOCOM B sipe b). 'enomHas

3. TmepecTporKanocie0BaTeIbHOCTHCOCTMHEHUS
HYKJICOTHJIOB B MPOIECCETPACKPUTIIIUN

4. WCYE3HOBEHHE OTACIIbHBIX HYKJICOTHIOB B CTOT — KOJIOHE

5. yBEJIWYEHHE YMCIIa FAaIuIOUAHBIX HAOOPOB XPOMOCOM B HECKOJILKO Pa3.
B 5. YcranoBuTe COOTBETCTBHE MEXIy MpU3HAKaMH OOMEHa BEIECTB B KJIIETKE M BUJaMU 0OMeHa
IMPU3HAKU OBMEHA BEIIECTB
BU/Ibl OBMEHA

1. TIpoucxoauT B IM30COMaxX, MUTOXOHIPHUSX, [IUTOIIIA3ME A) DHepreTu4ecKuit
[Tpoucxoaut Ha pubocomax, B XJIOpOILJIacTax b) Ilnactuyeckuit
OprannyeckreBeIlecTBapacIleIsSIOTCS
OprannyecKkreBeecTBaCHHTE3UPYIOTCS
Hcnons3yercs sHeprus, 3akitodeHHas B Mojekymnax ATO

ok wn

OcBo0OOXMaeTCs SHEPTHS U 3amacaeTcsi B Mojiekyinax ATD

[Ipu BeIMONIHEHNN 3aaanuii B6 — B7 ycTaHOBUTE TOCIEI0BATEIHPHOCTh OMOIOTHYECKUX
MIPOIIECCOB M SIBJICHUI

B 6. YcranoBuTe npaBuiIbHYIO MOCIEI0BATEIFHOCTD MPOIECCOB DPHEPTETUIECKOTO OOMEHa:
Cunrtes 36 monekyn ATO

PacmennenuenonrcaxapuaoBI0MOHOCAXapHI0B

Kucnoponnoeokucnenue

OO6pazoBaHue 6 MOJIEKYIN YTIIEKUCIOTO ra3a U BOJIbI
beckucnopoaHoepacienIeHUETTFOKO3bI

o arwhRE

Cunres 2 monekyn ATO.

B 7. YcranoBuTe NpaBUIIbHYIO MTOCIEI0BATENBHOCTh IPOLIECCOB (POTOCUHTE3A!
IIpeobpazoBaHue conHEYHO sHEepruu B sHepruto AT
O06pa3oBaHNEBO30YKIEHHBIXAIEKTPOHOBXJIOPOUILIA

DukcanusyrieKucIororasa

O06pa3oBaHuekpaxmana

IIpeo6pazoBanue sueprurt AT® B S3HEPrUIO TIHOKO3BI.

B 8. YcranoBuTe nocienoBarebHOCTh MPOIIECCOB, TPOUCXOAIINX B HHTEP(a3HON KIETKe:
Ha onnoit u3 neneii JIHK cunresupyerca nPHK

VYuactok mosiekynsl JIHK nox Bo3nelicTBueM (pepMEHTOB pacliernisieTcs Ha IBe LenH

ok wbdPE

WNndopmannonnas PHK nepememiaercs B nuromiazmy
Ha undopmarmonnoit PHK, cimyxareit matpurieil, mpoucXouT cuHTe3 Oelka.

M owbdpe



Yacms 3
Ha 3ananue C1 paiite kpaTkuil 0TBeT, a Ha 3a1aHue C2 — C6 noaHbIi pa3BEpHYTHIN OTBET.
C 1. OgHuM U3 CBOMCTB OEITKOB SIBJISIETCS UX CIIOCOOHOCTH K peHaTypaluu. YTo 3TO Takoe U MpH
KaKOM YCJIOBUU OHA BO3MOKHA?
C 2. IIpouecc porocuHTE3a MpoTEKAET B ABE cTaauu. [louemy oHy U3 HUX HA3bIBAIOT TEMHOBOM?
Omnumute ee.
C 3. . B Guonoruu 04eHb MHOTO Pa3JIMYHBIX MOHATUH. EcTh O0Jiee 00mue, a eCTh ¥ 0YCHb
cnenupuueckne. Ocoboe MeCTo 3aHUMAIOT 00IIEONOTIOTMUECKHE MTOHSTHUS, HCIIOIB3yEeMbIE BO
BCeX OMOJIOTMYECKHUX MUCHHUILTNHAX. OJHUM U3 HUX SBIISIETCS MOHATHE (rtoreHe3a. Yto oHO
O3Hayaer?
C 4. UsBecTtHoO, uto Bce Buabl PHK cunresupyrotcs Ha JJHK — matpunie. @parmMeHT MoJieKysbl
JIHK, Ha KOTOpOM CHHTE3UpYETCs ydacToK neHTpainbHoi nenu TPHK, nmeer cnenyromyro
nocienoBarenbHOCTh HYyKIIeOoTU0B ATATLITT AALITALIT. YcranoBuTe HYKJICOTHIHYIO
nocsenosarenbHoCTh yyactka TPHK, koTopbiil cuHTe3upyeTcst Ha JaHHOM (hparmMeHre, u
aMUHOKHCIIOTY, KoTopyto Oyzer nepeHocuts 3Ta TPHK B npouecce 6uocunTesa 6emnka, eciu
TpeTui TpUILIeT coOoTBETCTBYET aHTHKON0HY TPHK. OTBeT nosicaure. /s pemenus 3a1anus
UCIOJIb3YITE TaOJIMIly T€HETHYECKOTO KOJa.

Hrorosas nposepoynas padora 11 kiaace
B yactu A k kaxxaomy 3aJJaHUIO TPUBOAUTCS 4 OTBETA, OJIMH U3 KOTOPBIX BEPHBII
A 1.Cpenu nmepeyucieHHbIX TPUMEPOB apoMop(}o30M sIBIsIETCS
1. TInockasdopmarena y ckata
2. TloxpoBUTETHCTBEHHAsOKpAacKa Y Ky3HEUHKa
3. YerbIpexkamepHOECepAIe y NTHUIT
4. Penykuus MUIIEBapUTEIbHON CUCTEMBI Y TAPa3UTHUUECKUX YEPBEi
A 2. buoJsioruyeckas 3BOJIIOIUSA — 3TO MPOIIECC
1. MuauBuayanbHOTOpa3BUTHSOPraHU3Ma
2. Hcropudeckoropa3BUTHSIOPraHHYECKOTOMHUPA
3. DMOpHOHAIBHOTOPA3BUTHUSIOPTaHU3MA
4, VYny4mieHus W cO3JaHUsI HOBBIX COPTOB PACTEHUHN M TIOPOJI dKUBOTHBIX
A 3.B oTBeT Ha yBennYeHHE YUCICHHOCTH MOMYSUHU )KEPTB B MOMYJSALIUN XUITHUKOB
MIPOUCXOIUT
1. VBenum4eHHEUHCIaHOBOPOKICHHBIXOCOOSH
2. YMEHBIICHUEUHNCIIAN0JI0BO3PEIBIX0CO0CH
3. VYBennmueHHeYHCIaKEHCKUX0CO0eH
4. YMeHbIIIEHUEUHCIaMyXCKUX0C0o0ei
A 4.K nmpuurHam 3K0JIOTHYECKOTO KPU3HCa B COBPEMEHHYIO 3MI0XY HE OTHOCUTCS
1. PaumoHanbHOENPHPOAOTIONH30BAHUE
2. CTpouTenbCTBOIUIOTUHHAPEKAX
3. CenbCKOXO035HCTBEHHASACATEILHOCThYEIIOBEKA
4. TIpoMbllINeHHASIEATENbHOCTEYEIOBEKA
A 5.0mpeneneHHbIif HAOOP XPOMOCOM Y 0CO0€H OHOTO BHUJIA CUUTAIOT KPUTEPUEM
1. ®Ou3MoIOrHUEeCKUM
2. Mopdodonoruueckum
3. T'emernyeckum



4. buoxumMuyeckum
A 6. OT60p 0co0eil ¢ YKIOHSIOMIMMHUCS OT CPEAHEH BEIIMYMHBI TPU3HAKAMU HA3bIBAIOT
1. JIBuxyuum
2. Meroanyeckum
3. CraObunn3upyromum
4. MaccoBbM
A 7. OCHOBY €CTECTBEHHOI'O 0TOOpa COCTaBIISIET
1. MyrauuoHHsliinpouecc
2. BupooOpazoBanue
3. Buomornueckuinporpecc
4. OTHOCUTENIBHASATIPUCTIOCOOICHHOCTh
A 8. Ha xakoM 3Tarie 3BOJIIOIIMY YeJIOBEKa BEAYIIYIO POJIb UTPANIM COLMATIbHBIE (DaKTOPBI
1. JlpeBHeummxmroaei
2. JlpeBHUXITIOACH
3. Heannepranbies
4. KpomaHBOHIIEB
A 9. BunoBas cTpykTypa OMOTreo1eHo3a Jieca XapaKTePU3yeTCst
1. SpycHBIMPaCTOIOKEHUEMKHBOTHBIX
2. UucIIoMdIKOJIOTHYSCKUXHHUIIT
3. PacnpenenerneMopraHn3MOB B TOPH30HTaXJIeca
4. MHoroo6pa3neMoOUTarONINX B HEMOPTaHN3MOB
A10. broreoueHo3 CUYMTalOT OTKPHITOM CUCTEMOM, TaK KaK B HEM MOCTOSIHHO TTPOUCXOIUT
1. Tlputox3HEepruu
2. Camoperynsmus
3. KpyroBopotseriecT
4. bops0bazacyliecTBOBaHHE.
B 3aganusix B 1 — B 2 BpiOepuTe TpU BEPHbIX 0TBETA
B 1. K dakropam 3BOJIIOIMH OTHOCST
Kpoccunrosep
MyTanuOHHBIAITPOLIECC
MonudukanmoHHYIOU3MEHYUBOCTh
N3omsammro
MHuoroo0pa3ueBu10B
EcrecTBeHHBIHOTOOD
B 2. Camoperynsauus B 5KOCUCTEME TalTU MPOSIBISIETCSA B TOM, YTO

o arwhE

YucneHHOCTh ACPEBLCB COKPALIACTCA B PE3YJIbTATE JICCHOI'O IIOYKapa
BOJ'IKI/IOrpaHI/I‘{I/IBaIOTpOCT‘H/ICJ'ICHHOCTI/IK8.68.HOB

MaccoBoe Pa3MHOKCHHUE KOPOCAOB ITPUBOJUT K rudenu ACPCBLCB
YucneHHOCTh OEIIOK 3aBUCUT OT YpoOiKad CEMAH €I
HOHYHHHI/IHKa6aHOBHOHOCTBIOYHI/I‘ITO)KaeTC}IBOHKaMI/I

6. CoBbl U JIMCUIIBI OTPaHUYUBAIOT POCT YUCICHHOCTU MBIIIIEH

o krwn e

B 3apanmusax B3 u B4 ycraHoBHTE COOTBETCTBHE MEXKIY COJAEP:KAHUEM IEPBOr0 U BTOPOro
CTOJI01I0B
B 3. ycTraHoBHTe COOTBETCTBHE MEKAY OPraHU3MAMM U HANPaBJCHUSIMH 3BOJIIOLHMHT
Opranusmsl Hanpasnenust 3Boronuun

1. Crpaycamy A) Guonoruyeckuitnporpecc



Cepasikpbica b) 6uonoruueckuiiperpecc
JloMOBasIMBIIIIb

Cunesenensie (1IMaHOOAKTEPUH )

OpenbepkyT

YcecypuiiCKUIATUTD

SRR

B 4. YcTraHOBHTE COTBETCTBHE MEXKIY MPU3HAKAMU 0T60pa H €ro BuaaMmm

[Mpusnaku oT6oOpa Bun
otbopa
1. Coxpansier ocoOeil ¢ 0JIe3HBIMU B IaHHBIX YCIOBUSX MIPU3HAKAMU A) ecTecTBEHHBIH
2. TlpuBOaMT K CO3/IaHUIO HOBBIX ITOPOJI )KHBOTHBIX U COPTOB PACTECHUIA b)

HWCKYCCTBEHHBIN

3. CrocoOCTByeT CO3AaHUI0 OPTaHU3MOB C HY)KHBIMH YEJIOBEKY
a. H3meHeHussmu
4. TlposiBnsieTcs BHYTPH MOMYJIAINN U MEXAY TMOMYISIUSIMHI OJJHOTO BUIA
5. JlelicTByeT B MpUpOAEMUIUITUOHBIIET
6. IlpuBoauT K 00Pa30BAHUIOHOBBIXBH/IOB
7. TlpoBoauTCAYETIOBEKOM
B 5. YcranoBuTe mocienoBaTeIbHOCTE 00OBEKTOB B NACTOUIIIHON IIUIIIEBON IIEITH
Tns
[Tayx
BboxpsikopoBka
I'pau
JluctesipacTennit
B 6. — YcTraHoBUTE XpOHOJOTHYECKYIO MOCJIEI0BATEIbHOCTh aHTPOIIOTEHE3a
YenoBekyMmenblil
YenoBeKnpsAMOXO AN
Hpuonurex
Heanpgepranen

ok wbd =

ok~ E

Kpomanboner.
C 1 YucneHHoCTh MOMYJSALUI OKYHEH B PEKE COKpAILlAeTCs B Pe3yJbTaTe 3arpsi3HEHUs BOJIbI
CTOYHBIMH BOJIaMH, YMEHBIICHUS YUCICHHOCTU PACTUTEIIBHOSIHBIX PbIO, YMEHBIICHUS
coJiepKaHUs KUCIIOpoAa B BoJie 3uMoi. Kakue rpymnmsl 5KoJ0ru4eckux (pakTopoB MPeICTaBICHbI
B JJAHHOM IiepeuHe?
C 2. Yem npupoiHast 3KoCHCcTEMa OTINYAETCS OT arpO3IKOCUCTEMBI?
OtBeTsl:
Al1-3; A2-2; A3-1; A4-1; AS5-3; A6-1; A7-1; A8-2; A9-4; Al10-1.
B1.-2,46; B2.-24,6; B3.—bAAAbb; B4.-ABBAAAB;BS5.-51324; B6.—
31245;
C 1. AGuotuueckue, OMOTUYECKHE , AHTPOTIOT €HHBIE.
C 2. 1) boabmum 6rnopasHooOpa3ueM M pa3HOOOpa3ueM MUILIEBBIX CBA3EH U Ienel MUTaHUs

2) CHanaHCcHpOBaHHBIM KPYrOBOPOTOM BELIECTB
3) YyacTueMm COJIHEYHOH SHEpruM B KPYrOBOPOTE BELIECTB U IPOJOJIKUTEIBHBIMU CPOKaMH
CYIIECTBOBaHUSA
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