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IlosicHuTEIBLHASA 3aIMCKA

PaGouas mporpamma 1o npeamery «bHONOTHS» COCTaBlieHA HAa OCHOBE CIICAYIOIIUX HOPMATHBHBIX
JIOKYMEHTOB:

- @enepanbHoro 3akoHa ot 29 nexadbps 2012 roxg Ne 273 - @3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun» (cr.2, 1.9);
- depepatbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTENBHOIO CTaHIApTa CpeAHero olmiero odpa3oBaHus,
yTB. nipukazoM MunoOpHayku Poccum ot 17.05.2012 Ne 413, penakmnust ¢ usmeHeHussMu Ne 732 ot
12.08.2022, ¢ uzamenenusimu ot 27.12.2023 (ITpuka3 MunmnpocBenieHuss Nel(028);
- @enepanbHON  00pa3oBaTeldbHOW MpOrpaMMbl  cpeqHero obmiero oOpa3oBaHHs — (IIpHUKa3
MunucrepctBa npocBemenust Poccuiickoit ®epepanun ot 18.05.2023 Ne371, 3apeructpupoBaH
12.07.2023 No74228) c¢ wusmenenusimu oT 01.02.2024 (mpuka3 MunnpnocsemeHusiNe62), ¢
m3meHeHussMu oT 19.03.2024 (nmpuka3z Munnpocsemienus Nel71);
- ®denepanabHOTO TEpEeUHs YYEOHHMKOB, PEKOMEHJIOBAHHBIX K HCIIOJIb30BAaHUIO B 00pa30BaTEIIbHBIX
YUPEKICHUAK, PEATU3YIOUINX MPOrpaMMbl OOIIEro oO0pa3oBaHHUS W UMEIOUIMX TOCYIapPCTBEHHYIO
aKkkpenuTanuio, Ha 2024-2025 y4eOHBIH rox;
- l'omoBoro kanengapuoro yueonoro rpapuka MbOVY «'umnazus Ne®» na 2024-2025 yueOHbIN T0O1;
- [onosxenwust 0 pabounx MporpamMmax y4eOHBIX IMPEIMETOB, YIE€OHBIX KYPCOB (B TOM YHCIIE
BHEYPOYHOMH J1esTeNbHOCTH), yueOHbIX Moayiell B MBOVY «I'nMHa3zus Ne8»;

- OcHoBHOIT 00pazoBatenbHOi iporpammbel COO MBOY «I'nmuazmst No8».

VYuebuuk: buonornsa.10 knacc: y4eOHMK Ui 00me0oOpa3oBaT. OpraHU3AIMA: YIriyOJIeHHBINH
ypoBens/ JI.B. Briconkast u ap.; mox pea. B.K. Ilymuaoro u I'M. [deivmuna.- 2-¢ uzm. — M.:
[Ipocsemenue, 2020. — 368¢

[Iporpamma no yuebHomy npeamery "buonorus" (nanee - 6MONOTHsA) Ha YPOBHE CPETHETO OOLIETO
oOpa3zoBanmsi paspaborana Ha ocHoBe DeaepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii @enepaunn», ®I'OC COO, Konuenuuu npenonaBaHus y4eOHOIO
npeamera «buosorus» 1 OCHOBHBIX MOJOXKEHUH (enepaabHol pabodell mporpaMMbl BOCTIUTAHHUSL.

VYuebubiii npeamer «buonorus» yriayonéHHoro ypoBHs uzyudeHus (10—11 kmaccel) siBnsercs
OTHUM W3 KOMIIOHEHTOB TIpeIMeTHOH obmactu «EcTecTBeHHO-HayyHbIe TpeaMeThl». CoriacHo
nonoxenusm GI'OC COO npodunbHbie yaeOHbIE NMPEAMETHI, U3ydaeMble Ha YIIIYOJIEHHOM ypOBHE,
ABISIOTCS criocoOoM nuddepeHnmany oO0y4eHUsT Ha YpOBHE CpEeAHEro oouero oOpa3oBaHUS U
MpU3BaHbl OOECIIEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEJHHM OOIIUM, CPEIHUM
poeCCHOHATFHBIM U BBICIIM 00pa3oBaHUEM. B TO ke BpeMst Ka)Iblii U3 ITUX YIeOHBIX MPEIMETOB
JOJDKEH OBITh OPHEHTHUPOBAH Ha TPUOPUTETHOE pelIeHHe O00pa30BaTeIbHBIX, BOCIHTATEIHHBIX M
Pa3BUBAIOIIMX 3a]1a4, CBSI3aHHBIX C MPOQOPHEHTAIMEH 00YJaIONMXCs U CTUMYJIUPOBAaHHEM HHTEpeca
K KOHKPETHOH 00JacTH Hay4YHOTO 3HAHHs, CBS3aHHOTO € OHOJOTrMed, MEIMIIMHOW, HSKOJIOTHEH,
TICXOJIOTHEH, CTIOPTOM MJIH BOCHHBIM JICJIOM.

[Iporpamma no yueOHOoMy mnpeamery "buonorus" na€r mpeacTaBieHHe O LETU W 33Jadax
u3ydeHus ydeOHoro mpemmera «buosorums» Ha yriyOJIEHHOM YpOBHE, ONpEAeNseT o0s3aTelbHOe
(MHBapHaHTHOE) TMpPEeIMETHOE COJEp)KaHHe, €ro CTPYKTYpUpOBAaHUE IO pasfenaM U TeMawm,
pacripesieieHue 1O KJaccaM, PeKOMEHAYeT IOCIe0BaTeIbHOCTh M3YyYeHHs Yy4eOHOro maTepuana c
Y4€TOM MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PaCTHBIX
oco0eHHOCTel oOyuaromuxcs. B mporpamme mo OMoI0Tuu peaan30BaH MPUHITUI MPEEMCTBEHHOCTH C
u3yuyeHueM OHOJOrMM Ha YpPOBHE OCHOBHOrO oOmero oOpa3oBaHus, Onaromaps 4emy
IIPOCMATPHUBAETCS  HANpPaBJIEHHOCTh Ha MOCIEAYIOIIEe pPa3BUTHE OHOJOTMYECKHX  3HAHMIA,
OPUEHTUPOBAHHBIX Ha (DOPMUPOBAHHE €ECTECTBEHHO-HAYYHOTO MMPOBO33PEHMSI, SKOJIOTUYECKOIO



MBIIJICHUS], TTPEACTABICHUI O 30pOBOM 00pa3e *KU3HU, Ha BOCHUTAHHE OEPEKHOTO0 OTHOLIEHUS K
OKpYy)Xarollel TPUPOTHON cpene. B mporpamme mo OHONOTMU TakKe IMOKa3aHbl BO3MOXKHOCTH
yuebnoro mpeamera «buomorusi» B peammsammu TpeboBanuii dI'OC COO K mmaHupyeMbIM
JUYHOCTHBIM, METalpeIMETHbIM M MpPEeIMETHbIM pe3yibTaTaM oOydeHus U B (HOPMUPOBAHUU
OCHOBHBIX BHJIOB Y4e€OHO-TI03HABATEIbHOU JAEATEIHLHOCTH OOYYArOIIMXCS 110 OCBOCHUIO COJIEPKaHUs
OMOJI0rMYecKoro 00pa3oBaHus HA YPOBHE CPEAHETO 001Iero oopa3oBaHusl.

YueOubiii npenmer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHUS 3aBeplacT
Ouosoruueckoe 00pa3oBaHUE B IIKOJE M OPUEHTHPOBAH HA pPACIIUpPEHHUE U YriyOJeHHe 3HaHUN
o0yyaroluxcsi 0 KUBOM MPUPOE, OCHOBAX MOJIEKYJISIPHON M KJIETOYHON OMONOrHH, SMOPUOIIOTUU U
OMOJIOTUU Pa3BUTHS, TCHETUKH, CEJICKIIMU, ONOTEXHOJIIOTUH, SBOJIOLIMOHHOTO YYSHHS U SKOJIOTHH.

Wzyuenmne yuebHOro mpenmera «buosnorus» Ha yriayOJIeHHOM YypOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYaOIIMXCS K MOCIEIYIOIIEeMY MOJIyYeHHI0 OMOJIOrMuecKoro o0pa3oBaHus B By3ax U
OpraHm3alusax cpenHero mnpodeccuoHaabHoro odpaszoBaHusi. OCHOBY €ro CoAep)KaHHUS COCTaBISET
cucTeMa OMOJIOTMYECKHUX 3HAHWUW, MOJYYEHHBIX MPU HU3YyYEHHHM OOYYaOLIUMUCS COOTBETCTBYIOLIMX
CHCTEMaTHYECKHX pa3ziesioB OMOJIOTUN Ha yPOBHE OCHOBHOTO 00Imero oopasosanus, B 10—11 kiaccax
9TH 3HAHUS MOJYYaroT pa3BUTHE. Tak, paclIupeHbl U YriyOaeHbl OMOIOTHYECKIE 3HAHUS O PACTCHUSX,
KUBOTHBIX, TIpubax, OakTepusx, OpPraHu3Me 4YelOBeKa, OOIUX 3aKOHOMEPHOCTSAX O KHU3HH,
JIOTIOJIHUTEIBHO BKJIIOUEHBl OMOJIOTMYECKUE CBEACHMSI IPUKIAAHOIO U IIOMCKOBOIO XapakrTepa,
KOTOPBIE MOXKHO HCITOJIb30BaTh KaK OPUEHTHPHI JJISl TIOCIEAyIonero Beibopa npodeccuu. Bozmoxna
TaKkK€ HWHTErpanusi OHMOJOrMYeCKUX 3HAaHUH C COOTBETCTBYIOLIUMHU 3HAHUSMHU, MOTy4YECHHBIMU
00y4aroIUMUCs NPy U3y4eHUU (HU3UKHU, XUMHUH, reorpaduu 1 MaTeMaTUKH.

CrtpykTypa nporpaMmsl 1o yueOHomy npenmMery "buosorus" orpaxaeT CUCTEMHO-YPOBHEBBIN U
SBOJIIOLIMOHHBIA MOAXOJAbl K u3ydeHHto Ouonoruu. CoriacHoO WM, H3Yy4aroTCsl CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHble JUIsl KMBBIX CHCTEM PAa3HOIO YpPOBHS OpraHU3alMM, 3BOJIIOLUU
OpPraHMYecKOro Mupa Ha 3emie, COXpaHEeHUs OMOJIOrMYecKoro pasHooOpasus ruiaHeTbl. Tak, B 10
KJIacCE€ HM3YYaloTCsl OCHOBBI MOJICKYJSPHON M KJIETOYHOW OHMOJIOTUM, SMOPHOJIOTUM U OHOJIOTHH
pa3BUTHS, TEHETHUKU U CENEKLHUH, OMOTEXHOJOTMU U CHUHTETUYECKOM OMOJIOrMM, aKTyalu3upyroTcs
3HaHUS OO0ydaroUmXxcs Mo OOTaHMKe, 300JI0TMM, aHATOMMH, ¢u3Moioruu dveimoreka. B 11 kmacce
M3Y4YalOTCsl SBOJIIOLIMOHHOE YYEHHE, OCHOBBI KOJIOTUHU U yueHHe 0 Ouocgepe.

VYueOubiii npeamer «buonorus» npu3BaH  00€CIEUUTh OCBOEGHHE  OO0yYarolMMHUCA
OMOJIOrMYECKUX TEOPUH M 3aKOHOB, WJEH, MPUHIMUIIOB U MpaBWJ, JIEXKAIIUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KapTHHbBI MHUpa, 3HaHUI O CTPOEHUHU, MHOTOOOpa3uu U OCOOCHHOCTSX KIIETKH,
OpraHu3Ma, TMOMYJALNU, OHOLIEHO3a, JKOCUCTEMbI, O BBIAAONIUXCA HAYYHBIX JOCTHXKCHHSX,
COBPEMEHHBIX HCCIIEJOBAaHUSIX B OWOJIOTMH, MPHUKIAIHBIX acleKkTax OWOJIOrMYecKuX 3HaHui. Jlis
pa3BUTHA U MOJJEpXKAHUS UHTEepeca 00yJaronuxcs K OMOJOruu HapsAay CO 3HAYUTEIbHBIM 00BEMOM
TEOPETUYECKOT0 MaTepuaia B COJACPXKaHUM MPOTPAMMBI 110 OHOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAHOBJICHMS M Pa3BUTHs TOW MM WHOW 00JacTH OWMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHUE BAKHEHIINX OMOIIOTUYECKUX U SKOJIOTHYECKUX MpobIIem.

Henp usyuenuss yuyebHoro mnpenmera «buonorus» Ha yriyOl€HHOM YpPOBHE — OBIIAJIEHUE
00y4aroIUMUCs 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAJIbHON OpraHU3alliM >KUBBIX CHCTEM Pa3HOTO
paHra M TNpUOOpEeTEeHHE YMEHHUH UCMHOJIb30BaTh ATH 3HaHHUA B (OPMHUPOBAHUM HMHTEpeca K
ornpeaenéHHON 00sacTu MpoeCcCUOHAIBHON NIEATENIbHOCTH, CBSI3aHHOW ¢ OuosioTHel, Wi K BbIOOpY
y4eOHOT0 3aBEJICHUS JTsl TIPOJOJDKEHUS OMOJIOTMYEeCKOT0 00pa30BaHuUs.

JlocTikeHne Lenu Hu3y4deHus ydeOHoro mnpenmera «buonmorus» Ha yriayOi€HHOM YypOBHE
o0ecreynBaeTCs peIeHUuEeM CIeIyIOIUX 3a1au:

OCBOEHHE OO0YYaIONIMMHCS CHUCTEMbl OMOJOTMYECKHX 3HAHHUI: 00 OCHOBHBIX OMOJOTHYECKHX
TEOpUAX, KOHLEMIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U TpaBUaX, COCTaBJISIOLINX



COBPEMEHHYIO €CTECTBEHHO-HAYUYHYI0 KapTUHY MHUpPa; O CTPOECHUH, MHOTOOOpa3uu M OCOOEHHOCTSIX
OMOJIOTMYECKNX CHUCTeM (KJIETKa, OpraHu3M, IMONyJsIus, BUJA, OHOreomeHos, oOuochepa); o
BBIJIAIOIINXCS OTKPBITHAX M COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHHE OOYyYarolXcs ¢ METOJAAMU MO3HAHUS JKUBOM MPUPOIBI: HCCIEAOBATEIHCKUMHU
METOJIaMU OMOJIOTMYECKUX HayK (MOJEKYJISAPHOW U KJIECTOYHOW OHOJIOTHH, SMOPUOJIOTUN U OUOJIOTUU
Pa3BUTHs, TEHETUKH M CEJCKIUH, OMOTEXHOJOTMH W CHUHTETUYECKOH OHMOJIOTHH, MaICOHTOJIOTHH,
HKOJIOTHH ); METOJJAMH CaMOCTOSITEIBHOTO TIPOBEICHHsI OMOIOTHUECKUX MCCIIE0BaHUI B 1abopaTopun
U B pupojie (HaOnroaeHue, N3MepeHue, IKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIaJiecHHe OOy4YaloIMMUCS YMEHHUSIMU: CaMOCTOSITENIbHO HAaXOJUTh, AaHAJIW3UPOBaTh U
UCHOJb30BaTh OMOJOTHMYECKYI0 HH(OPMALMIO; TOJH30BATHCS OMOJIOTMYECKOW TEPMHHOJIOTHEH U
CUMBOJIMKOH; yCTaHAaBJIMBAaTh CBSI3b MEXIY Pa3BUTHUEM OHOJIOTMU M COLMAIbHO-3KOHOMUYECKUMH U
9KOJIOTHYECKUMHU TMpOoOJIeMaMU YEeIOBEYECTBA; OIICHMBATh IOCJIEICTBUS CBOEH JESATENBHOCTH IO
OTHOIICHUIO K OKpY>KaIoIel MPUPOAHON cpelie, COOCTBEHHOMY 3JI0POBBIO U 3JI0POBBIO OKPYKAFOIINX
Jroel; 000CHOBBIBATh M COOJIIONIATH MEPHI MPO(UIAKTHKN WH(EKIIMOHHBIX 3a00JIeBaHUM, TpaBUIIa
MOBEJCHUsT B TMpHpojae u olecrmeyeHus Oe30MacHOCTH COOCTBEHHOH JKM3HEACATEIBHOCTH B
Ype3BBIYANHBIX CUTYAlUSIX TPUPOJHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHbBIE
Hay4YHBIE OTKPBITUS B 001aCTH OMOJIOTHY;

pa3BUTHE Yy OOYHYAIOIIMXCS HHTEIUIEKTYaJbHBIX M TBOPYECKHMX CIIOCOOHOCTEH B IIpolecce
3HaKOMCTBAa C BBIJAIOIIMMUCS OTKPBITUSIMH M COBPEMEHHBIMU HCCIIEJIOBAHUSIMH B OHOJIOTHH,
pelaeMbIMi €10 MpobieMamMH, METOAOJIOTHEeH OHOJIIOTUYECKOTO0 HCCIeIOBAaHUS, MPOBEACHUS
OKCIIEPUMEHTAJIbHBIX  MCCICNOBAHUM,  pelIeHHus  OWOJOTMYECKUX  3a/Jad,  MOJEITUPOBaHUS
OMOJIOrMYEeCKUX O0OBEKTOB U MPOLIECCOB;

BOCHUTaHHE y OOY4YalOIIMXCS IEHHOCTHOIO OTHOIIEHHS K XHBOW IpHUpOJE B ILEJIOM U K
OTJENbHBIM €€ 00beKTaM M SBICHUAM; (POPMUPOBAHHE IKOJIOTHYECKOI, TeHETHUYECKOM IPaMOTHOCTH,
o011e# KyIbTyphl TOBEICHUS B IPUPOJIC; MHTETPAIIMH €CTECTBEHHO-HAYUHBIX 3HAHUN;

npuobpereHue 00yJaromMMHUCS KOMIETEHTHOCTH B pPallMOHAIBHOM IPUPOJOINOIB30BAHUU
(cobmroenre mpaBUiI TIOBEICHHS B MIPUPOJIE, OXPaHbl BHJIOB, YKOCHUCTEM, OHOC]ephl), COXpaHEHUH
COOCTBEHHOTO 3/I0pOBbSl M 3J0POBBS OKpYXKAIOMIMX JIIOJeH (coOmoeHuss Mep NpoPHUIaKTHKU
3a0oseBaHul, obOecreyeHue O€30MaCHOCTH JKU3HENESITEIbHOCTH B UYPE3BBIYAMHBIX CHUTYalMsAX
MPUPOJHOTO M TEXHOTCHHOI'O XapaKTepa) Ha OCHOBE HCIOJb30BaHUS OWMOJIOIMUYECKHUX 3HAHUM U
YMEHHUH B OBCEAHEBHOW KU3HH;

CO3/laHMe  YCJIOBUH JUIsI  OCO3HAHHOIO  BbIOOpAa  OOYyYarOIMMHCS  WHAWBUIYAIbHOM
o0pa3oBaTeNbHOW  TPAaEeKTOPUH,  CIIOCOOCTBYIOIEH  mocienayoumeMy  IpodecCHOHATLHOMY
CaMOOTNPEEIICHNIO, B COOTBETCTBUU C MH/IMBUyaJbHBIMU HHTEPECAMU U MOTPEOHOCTIMHU PETHOHA.

OO1iee yKcno 4acoB, OTBEJCHHBIX HA M3yuyeHUE OMOJOTUHM Ha YIIyOJEHHOM YPOBHE CpEIHEro
obrrero oopa3oBanus, coctapisier 272 vaca: B 10 kimacce — 136 yacos (4 yaca B Hezeno), B 11 kimacce
— 136 yacoB (4 Jaca B HEJICIIO).

OT60p OpraHM3alMOHHBIX (OPM, METOJIOB U CpPeACTB OOydeHHs OHMOJIOrMU OCYILECTBISIETCS C
y4€TOM cCHeuu(HUKUd €ro coAepXaHus M HalpaBI€HHOCTH Ha MPOJODKEHHE OHOJOTHYECKOro
00pa3oBaHMs B OpPraHU3ALUAX CPETHETO MPOPECCHOHATBHOTO U BBICILIET0 00pa30BaHuUsI.

OO0s3aTenbHBIM  YCIIOBHEM MpH OOyueHHH OHOJOTMM Ha YIIyONEHHOM YpPOBHE SBISETCA
MpoBeJIeHNE Ja0OpaTOPHBIX U MpakThyeckux padoT. Taxxke ydacTtue oOydaromMXcs B BBITOJHEHUU
MPOEKTHBIX U Y4eOHO-HCCIEeNOBATEIbCKUX PA0OT, TeMaTHKa KOTOPBIX OINpPEAEseTcs] y4uTeJIeM Ha
OCHOBE MMEIOIINXCSI MATEPUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUI.



COJEPKAHUE OBYYEHUA
10 KJIACC

CoaepxaHue MpPOrpaMMbl, BBIIECJIEHHOE KVYPCUBOM, HE BXOJUT B  IPOBEPKY
rocyznapcTBeHHoU utorosoi arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHas: Hayka. Kparkas ucropus pa3BUTHS OHOJIOTHH.
buonornueckue Hayku M u3yyaemble UMHU Mpobiembl. DyHIaMEHTalbHbIE, MPHUKIAIHbIE U
IIOMCKOBBIE HAYYHbIE UCCIIE0OBAHNS B OMOJIOTUH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. I[lpodeccun, cBszannpie ¢ Owuonorueil. 3HaueHue OWONOTMM B MPAKTHYECKON
JIEATEIbHOCTH YEJIOBEKA: MEIUILIMHE, CEIbCKOM XO34HCTBE, IPOMBIIIJIEHHOCTH, OXpaHEe
PUPOJIBIL.

JleMoOHCTpaL U

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apsei, I
Meunnens, B. W. Bepnanckuii, M. II. IlaBnos, U. . MeunukoB, H. . Basunos, H. B.
Tumodees-Pecosckuid, [Ix. Yorcon, ®@. Kpuk, /1. K. bensies.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OHOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT n3ydeHus: ouonsoruu. CBONMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTh U IEJIOCTHOCTb, CIIOXHOCTh U YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, CAaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHE, Pa3APakKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alld JKHUBBIX CHCTEM: MOJEKYJISPHBIA, KIETOYHBIA, TKAHEBbIN,
OpraHNU3MEHHBIM, MO YJISILIMOHHO-BUIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA ),
6uocdepHsbiil. IIporeccsl, NPoOUCXOASIIME B KUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, usydaroniue >KuBble CUCTEMBl Ha Pa3HbIX
YPOBHSIX OpraHU3alllu.

N3yuenue xuBbix cucteM. Meroasl Ouonornyeckor Hayku. HaOmronenue, usmepeHwue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe o0 3aBUCUMONH M HE3aBHCHUMOM
nepeMeHHO#. [lnanupoBanue skcnepumenta. IlocraHoBka u mpoBepka rumote3. Hynesas
runore3a. [lonstue BEIOOPKU U €€ AocTOBepHOCTh. Pazdpoc B OGmonornyeckux AaHHbIX. OLeHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ylbTaToB. [IpHunHbBI MCKaXXEHHUS PE3yJIbTAaTOB HKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpan U

Tabmuuper u cxembl: «OCHOBHbIE TPU3HAKH JKU3HU», «bHOJOrHMYeckre cucTteMsly,
«CBoONCTBa )KMBON MaTepun», «Y pOBHHM OPTraHU3ALMU KUBOU MPUPOIB», «CTpoeHNEe )KUBOTHON
KIneTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOTO  OpPraHu3May,
«buoreonenos», «buochepay, «MeToabl U3yUeHHUS KUBOH PUPOIBD».

OGopynoBanue: 1abopatopHOe 000pyAOBAHUE /IJIsl TPOBEACHUS HAOIIOACHU N, H3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTyeckas padora «licnonp3oBaHME pa3aMUHBIX METOAOB IPU H3YYEHUM MKUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTku



Knerka — cTpykTypHO-QYHKIMOHAIbHAS €IUHULA KUBOrO. VCTOpHS OTKpBITUS KJIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpUHU.

Metonbl MOJEKYISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHA, Xpomarorpadus,
anekTpodopes3, MeTOJ MEuYeHbIX aTroMOB, AudQepeHnManTbHOe LEHTPU(YTUpoBaHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue (PuKCUpOBAHHLIX Kiemok. DIEKTPOHHAsT MUKPOCKOIHSI.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHcTpauMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOcKom», «Mcropus
pa3BUTHUS METOJI0B MUKPOCKOIIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIIPENapaThl PACTUTEIbHBIX, *KUBOTHBIX MU
OaKTepHaIbHBIX KJIETOK.

IIpakTuyeckas padora «/3ydyeHue METONOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
anekTpodopes, nuddepennuanpaoe nearpudyruposanue, [1LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKU

XVMMHUYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMHUKpPOIEMEHTHL. Bona u e€ posb
KaK pacTBOPHUTENS, peareHTa, y4yacTH€ B CTPYKTYPUPOBAaHUHU KIIETKH, TEIJIOPETYIIALHUU.
MuHepaibHbIE BEIIECTBA KIIETKH, UX OMOJIOrHYecKast pojb. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mousiekynbl. IlepBuunas crpykrypa Oenka, menTuaHas
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. /lpuonsi.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHIbl, OJUrOcaxapuibl U monucaxapujsl. OOmumi
IUIaH CTPOEHUS M (U3MKO-XUMHUYECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢yHKIUU
YTJIEBOJIOB.

Jlununpl.  TuppodunbHO-ruApodoOHBIE  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIIPOHHUIIAEMOCTb.

Hyxneunosbie xucnotel. IHK u PHK. Ctpoenue nyknenHoBbIX KucioT. HykiaeoTumsl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JJHK. Buast PHK. @ynkuun PHK B kietke.

Ctpoenune monekyinsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buosornyeckue
byakuun  AT®. BoccraHoBIeHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosyorusi: OMOXMMHYECKHE M OHOopU3NYECKUE HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoiekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komniexkcos. KomnvromepHulii Ouzain u opeanudecKuli cunmes 6UOMONEKYN U
UX HenpPUPOOHbIX AHALO208.

JleMoOHCTpaL UK

[Toptpetsrt: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ©. Canrep, C.
IIpy3unep.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.



Tabmunel u cxembl: «llepuonuyeckass Tabauia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHu3smMoB», «CTpoeHHE MOJIEKYNbI Oenkay,
«CTpyKTYypbl OETKOBOW MOJEKYNIbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
nunuaoBy, «HykiieMHOBBIE KUCIOTH», «CTpoeHue MOJIeKyabl ATDy.

O6opynoBaHue: XuMU4ecKas ocya 1 00opy1oBaHue.

JlaGopaTopHnas pa6ora «OOHapyxeHHe OEJIKOB C ITOMOIIBIO KAUE€CTBEHHBIX PEaKIUil».

JlabopaTopnas pa6ora «lccnenoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHUYECKash M mpokapuorudeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuoTHueckoil kieTku. Kietoynas crenka OakTepuil u  apXeu.
OcoOeHHOCTH CTpOoeHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHMPOBAHUE dYKapHOTHUECKOW KieTKH. [Imasmarndeckas memOpaHa
(mma3manemma). CTpykTypa IUIa3MaTuyeckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (auddys3us, obnery€éHHas nuddysus), akKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTHBHBIA TpaHcmopt). [lomynmponunaemocts memOpansl. PaGota
HATPHUII-KaJIMEeBOr0 Hacoca. JHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk3ouuTo3. Kinerounas creHka.
Crtpyktypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[Mutonnazma. I{uto3ons. Ilutockener. JIBmwkenue uutomnazMbl. OpraHOUIbl KIIETKH.
OnHoMeMOpaHHbIE OpraHOUbl KIETKH: sHAoIasmaTruueckas cetb (JIIC), anmapar [Nonbaxwy,
JU30COMBI, UX CTpoeHHE W (YHKIUU. B3anMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIsIpHOTO peTuKynyma. Mexanusm nanpasnenus 6enxkoe ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit — (arpaHyisipHBbIil)
sHOIUIa3MaTHUeCcKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoorcu. Copmupoexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounstit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUH, IUIACTUABL. [Ipoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMU MHUTOXOHIpUH W TacTuj. [lepBUUYHBIE, BTOPUYHBIE M CIOXKHBIE IUIACTHIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJOPOIUIACThl, XPOMOIUIACTBI, JIEHKOMIACThl ~ BBICHIMX
pacTeHUN.

HememOpannbie opranous! kinetku CtpoeHue u (yHKIUU HEMEMOpPaHHBIX OpPraHOHMIO0B
KieTku. PubGocombl.  [lpomescymounvie Quramenmol. MuxporiaMeHTbl. AKmuHo8ble
Mukpogpunamenmsi. MBIIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEYHbIX KAEmOK.
MuxkpotpyOouku. Kietounsiii nentp. CrpoeHHe U JABWKEHHE JKTYTHKOB M PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmsie benku.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (DYHKIUH.
Snepublii GenkoBblii MaTpuKc. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. belku XpomMaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 MUumose. foepHulil mpancnopm.

Knerounsie  BkiatoueHus.  CpaBHHTENbHAs  XapaKTEPUCTHUKA  KIETOK  DYKApHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JeMoHCTpauMu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIIeTKN», «CTpOEHUE pacTUTENbHON KieTKn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
IIPOKAPUOTUYECKOU KIICTKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIPETIapaTbl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopHasi paGora «l3yueHne CTpoeHUS KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas padora «/ccinenoBaHue Iia3mMoin3a U JCIIIA3MOJIA3a B PACTUTEIIBHBIX
KJIETKax.

IIpakTyeckas padora «3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMHU B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosin3ma. Tumbsl oOMeHa BeIleCTB:
aBTOTpOGHBIK ®  TeTepoTpoHBIA. YdyacTHe Kuciopoga B  OOMEHHBIX  IpoIeccax.
OHepreruyeckoe oOecrneueHue kierku: npespamieHue ATd B  00OMEHHBIX Ipoleccax.
depMEeHTATUBHBIN XapakTep peakuuid KIeTOYHOro Mmerabonu3ma. depMeHThl, UX CTpOEHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

IlepBUYHBI CHHTE3 OpraHMYECKHUX BeEIIECTB B KieTke. DorocuHTe3. AHOKCUSEHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peaxkyuonnoz2o yenmpa. Ponp xmopomiactoB B mporuecce (porocuHTe3a. CBeToBasi U TEMHOBas
dazel. @omoovixanue, Cz., Cs- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (HDOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOIINE
OaxTepuu, Kene300aKkTepuu, cepoOaKkTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buasl OpoxkeHus. [IpoaykTsl OpoXeHHUs U UX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOIMH U BO30yIHUTENH
001e3HEeH.

AspoOHBIE OpraHW3Mbl. JTambl YHEPreTUYecKOro oOmeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIETNIEHUE TIIOKO3HI.

bronorunueckoe OKUCIEHHE, WM KIETOYHOE JbIXaHue. Pojlb MUTOXOHApPUI B MpoIeccax
O6uonornyeckoro okucieHus. Lluximdeckue peakuuu. OxucnuTenbHoe ¢GochopuIupoBaHUe.
Onepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH SHEPTrETHIECKOTO 0OMEHa.

JleMoHCTpan U

[Toprpetsr: k. [puctiu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «DHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000py/I0BaHUE Ui IPUTOTOBIIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENIapaTOB.

JlaGopaTtopnas pabGora «/3yueHune KaTaIUTUYECKOH aKTUBHOCTH (PEPMEHTOB Ha
IpUMEpE aMUJIa3bD».



JladbopaTtopnasi pab6ora «l3ydeHue (epMEHTAaTHBHOTO pACIICIUICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

Tema 7. HaciiencrBenHasi uHpopMauus U peaju3anus eé B KIeTKe

Peaknun marpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmmzanms HacienacTBeHHOM uWHQopmarnuu. ['eHeTHyeckWii KOj, €ro CBOMCTBA.
Tpanckpunuusa — marpuusblii cuHTe3 PHK. IIpuHIUMIIBI TpaHCKPUIIMU: KOMILIEMEHTAPHOCTb,
AHTUIAPaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancmsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OunocunTe3e Oenka. YcimoBus
o6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GnocuHTe3e OemKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHusalysi TeHoMa y IPOKapuoT U
9yKapuoT. Perynsinusi akTUBHOCTH T'eHOB y mpokapuoT. ['mmoreza omepona (P. XKakob, XK.
Mano). Monekynapuvlie mexanusmvl dKcnpeccuu 2ewog y sykapuom. Ponv xpomamuna 6
pezynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiieTke. KiieTounslii romeocTas.

Bupycel — HekiieTouHbIe ()OPMBI JKU3HH U OOJIMTAaTHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHUPYCOB, OakrtepuodaroB. Kuzuenuwiii yuxn J[HK-codeparcawujux
supycos, PHK-codepoicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasd,
unmezpasa.

BupycHbie 3a0oieBaHus yenmoBeka, KHBOTHBIX, pactenuid. CIIMJ], COVID-19,
COLIMATIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

Buoungopmamuka: unmezpayus u ananus bonvuux maccusos («bigdatay) cmpyxmypnuix
buonoeuueckux OanHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JleMoHCTpanuu

[Toprpetsr: H. K. Konsnos, /. 1. IBaHOBCKMiA.

Tabmuupt u  cxembl: «buocunTes Oenka», «['‘eHeTmueckuit Koay», «Bupycs»,
«bakTtepuodarm».

IIpakTuyeckas padora «Co3aHue MOJEIN BUPYCay.

Tema 8. JKu3HeHHBIH MUKJ KJIETKH

Knerounsii mukmn, ero mepuoasl u perymsauus. Mutepdaza m muro3. OcoOeHHOCTH
mpoliieccoB, npoTtekaronux B uHTepdasze. [logroroska kietku k aeneHuto. [IpecuHTeTnYeCKnit
(TOCTMUTOTUYECKUI), CHUHTETHYECKUH M TMOCTCHHTETUYECKUH (MPEMUTOTUUYECKUI) MEPUOIBI
uHTEpQa3bl.

Matpuunslii  cunte3 JHK —  permmmmkanms.  Ilpunnuner  perummkanuu  JIHK:
KOMIUIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, aHTHUNApaUIEIbHOCTh. MexaHu3M
perummkanuu  JIHK.  Xpomocombl. Crpoenne xpomocom. Temomepbl U Telomepasa.
XpOMOCOMHBIM HAabOp KIETKH — KapuoTUN. JMIIOMAHBIN M TaruloMIHBIA HaOOpBl XPOMOCOM.
["'omosiornynbie XpoMocoMel. [1010BbIE XPOMOCOMBEI.

Jenenune kietkun — muto3. CTaguu MUTO3a U MPOUCXOJANIME B HUX Mpolecchl. THIbI
muto3a. Kaprnoknnes n nutoknHes. buonorndyeckoe 3HaueHME MUTO3A.

Perynsimuss MutoTHuUeckoro unukina kietku. [Iporpammupyemasi KieTodHas THOENb —
arornTo3.

Knerounoe sapo, XxpoMocombl, GyHKIIMOHATIbHAS TeHOMHKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay» — buoungopmamuvecxkue
Mooenu PYHKYUOHUPOBAHUS KILeMKU.

JeMoHCTpauMu



Tabmumpl 1 cxembl: «KWU3HEHHBIA MUK KIETKH», «Muto3», «CTpOCHHE XPOMOCOMY,
«Permmukanus JJTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpomnpenaparbl: «MHTO3 B KIETKaX KOpELIKa
JTyKay.

JlaGoparopHas padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKpOITpENapaTaxy.

JlabopaTopnas pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpEIIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpEnapaTax)».

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEAEITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojgoHuanpHbIe
OpraHU3MBI.

B3anMocBs3b 4acTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHAas, MOKPOBHAS,
MPOBOASINIAs, OCHOBHAsA, MexaHuueckasd. OcoOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHHUS
TKaHE! B OpraHax pacTEHUM.

TkaHW JKMBOTHBIX M  4YejloBeKa. TUNbl JKMBOTHBIX TKaHEW: AHUTENUalbHas,
COEIMHUTENbHAsA, MblleuHas, HepBHas. OCOOCHHOCTH CTPOEHUs, (PYHKUMHA M PaCHOJIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opransl. BereraTuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U 4yenoBeka. DyHKIIMY OpraHOB U CUCTEM OPTaHOB.

Onopa Tema opranusmoB. Kapkac pacreHnil. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyHblii 1 BHyTpeHHUH ckeneT. CTpOeHHE U TUIIBI COEIUHEHUS
KOCTEH.

JBm>xkeHue oOpraHu3MoB. JIBI)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOMIIHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOTIOKJIETOYHBIX PACTEHUIH: TPONM3MBI W HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MblllleyHas cuctema. Pednekc. CkeneTHble
MBIIIIIIBI U UX padoTa.

IIntanne opranm3mos. Ilormomenue BOJbI, YIIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacreHusaMH. IIuTaHue >XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPHUKJIETOYHOE IHILEBAPEHHUE.
ITuTanne NMO3BOHOYHBIX >XKMBOTHBIX. OTHENbI MUIIEBAPUTENBHOrO TpakTa. IluimeBapurtenbHbie
xkeinessl. [InmeBapuTenpHas cucTeMa 4eoBeKa.

Hpixanne opranu3MoB. [[pixanne pactenuid. J{prxanne >kuBoTHBIX. Judy3us razoB uepes
NOBEPXHOCTh KJeTkU. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKaOepHoe M n€royHoe
JpIXxaHue. JlpIXaHue IO3BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKA. OBOJIOLHUOHHOE YCIIO)KHEHHE
CTpOoeHHUS JETKUX IO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenbHas cucTemMa dYeinoBeka. MexaHH3M
BEHTWISILIMM JIETKUX y NTUI U MIIEKONUTaroIuX. Perynsauus asixanus. [{pixarenbHble 00bEMBI.

TpaHcropT BewiecTB y OpraHM3MOB. TpaHCIOpPTHBIE CUCTEMBI pacTeHHMH. TpaHcropt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHOcHas cucrema
MO3BOHOYHBIX KHMBOTHBIX M uenoBeka. Cepjile, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
KpOBOOOpaIieHusl.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI ~ CTPOCHUS  KPOBEHOCHOM  CHCTEMBI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsmusi.

Boinenenune y opraHu3moB. Beigenenue y pacreHuil. BelneneHue 'y  KUBOTHBIX.
Cokpatutenbubie Bakyonau. Opranbel BblaeneHus. OuibTpanus, cekpenuss U obpaTHoOe



BCAChIBaHME KaK MEXaHHU3Mbl pabOThl OPraHOB BbiAeNeHusA. CBsA3b MOJOCTH Tejla ¢ KPOBEHOCHOM
Y BBIICTUTEIBHOM CUCTEMaMU. BpiieneHrne y MO3BOHOYHBIX XKMUBOTHBIX M dYesioBeka. [loukwm.
Crpoenue u pyHkunonupoBanue Heppona. Ob6pazoBaHre MOYH Y YEIIOBEKa.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
IUCTHI IPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOMN 3a1uThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI U MX TPOU3BOAHBIC. 3allIUTa OPTaHU3MA
oT OosiesHed. MmMmyHHas cucrema uyesnoBeka. KieTOUHBIH M TyMmMOpajdbHBI HMMMYHHUTET.
BpoxxnéHuplik W TpHOOPETEHHBIM  crieUPUIECKUH  UMMYHUTET. Teopusi KIOHAJIBHO-
cenektuBHoro ummynurera (I1. Opnux, ®. M. Bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Poib BpoKIEHHOTO UNMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pa3apaxxuMocTe M perynsuuss y OpraHu3MoB. PazipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PazgpaxxumocTs U peryisiius y pacteHuil. POCToBble BelEeCTBA U HX
3HauEHUE.

HepBhast cucrema u pediextopHas peryiasuus y KuBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCJIOXKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbI y KUBOTHBIX. OTaensl
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['yMopasibHast perynsuusi ¥ SHIAOKPUHHAS CHUCTEMa JKMBOTHBIX W 4YesioBeka. JKenesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. [lelicTBue TropMOHOB. B3auMMOCBs3b HEpPBHOU U
SHAOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTema.

JleMoOHCTpaLun

IToptper: U. I1. ITaBnos.

Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOAOPOCTH», «MHOTOKJIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbI OpPraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUII»,
«KopueBsie cuctembl», «Ctpoenue ctebinss», «CTpoeHHE IHMCTOBOM TIIACTUHKW», «TkaHu
JKUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cucTemay,
«/pixarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbllieyHass CUCTEMay,
«BpiienurensHas cuctemMay, « JHIOKpUHHAsA cuctemay, «CTpoeHue MbIby, «MMMyHUTETY,
«KummeynomnonoctHbie», «CxeMa MUTaHusg pacTeHui», «KpoBEeHOCHBIE CUCTEMBI MO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue MmiaHapun», «BHyTpeHHee CTpOeHHE A0KIEBOTO
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema mntuiy, «HepBHas cucTteMa MIIEKOMUTAIOIINAX,
«HepBHas cuctema yenoBekay», «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIPENapaThl OJHOKJIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHe, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, KUBbBIE
AK3EMIUISIPBl KOMHATHBIX PACTEHUM, TepOapun pacTeHUI Pa3HBIX OT/AEIIOB, BIAXXHBIC MTPErapaThl
KUBOTHBIX, CKEJIETHl MTO3BOHOYHBIX, KOJUIEKITMH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opysoBaHue Jns JEMOHCTpPAIlMM TMOYBEHHOTO U  BO3AYIIHOTO THTAaHUS PACTECHUH,
pacuieruieHuss Kpaxmana ¢ OenkoB Tmoja JeiictBueM (epMeHTOB, 00OpydOBaHHE IS
JIEMOHCTPAIIMH OMBITOB M0 U3MEPEHHIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHHUM, MOJIEJIM TOJIOBHOI'O MO3ra Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnasi paGora «/3y4yeHne TkaHel pacTEHUI.

JlabopaTopnasi pabora «/3y4ueHne TkaHel KUBOTHBIX».

JlaGopaTropHas padora «/3yueHrne opraHoB IBETKOBOT'O PAaCTEHUSI.



Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPraHM3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: OecIionoe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOe. Buibl
0ecIo0ro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIISIINA, (PparMeHTaIHs, KIOHUPOBAHHE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kneTku, unum ramerel. Meiio3. Cranguum Mmeiiosa.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. bruonormyecknid ¢cMbIC Mel03a U TOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpensaponbiieBoe  passurve. l'ameroreHe3 'y JKMBOTHbIX. IlosoBble  Keme3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

Om1o10TBOpEHHE W IMOPUOHATBLHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIIOIOTBOPEHUS:
Hapy)KHOe, BHyTpeHHee. [lapTreHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). DMOPHOJIOTUS — HAyKa O PA3BUTHUU
opranu3mMoB. Mopghozenesz — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMeEpe JATYIIKH). J[pobneHwue.
Tunbl qpobnenus. /Jlemepmunupogannoe u HedepmMuHupoganuoe opobnenue. bnacmyna, munwvi
onacmyn. OcoOeHHOCTU IpOOJIEHUsT MIEKOMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TACTPYJISLINS).
3akjaJKka OpraHoOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS HMHAYKIMS). 3akjajka TIUIlaHa CTPOCHUS
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YeCKMX B3aMMOJIEHWCTBUM TIeHOB. BimsHue Ha
SMOpPUOHANIBHOE PAa3BUTHE PA3IUYHBIX (PAaKTOPOB OKPYIKAIOIIEH CPEeIbl.

Poct u pa3Butue >xuBOTHBIX. [locTamOpuonanbHblii mepuop. [Ipsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TTO3BOHOYHBIX IKUBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHsA, UX PACHPOCTPAHEHUE B MPHUPO/IE.
Tunbel pocta >XUBOTHBIX. @akTOpbl PETYJSIMUM POCTAa KUBOTHBIX U yenoBeka. Craauu
MOCTAMOPHUOHAIBHOTO PAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh KaK OMOJTOTUYECKHE MPOIIECCHI.

Pa3smHoxenue u paszButue pacreHuil. I'amerodur u crnopodput. Meiio3 B KU3HEHHOM
nukie pacreHuid. OOpazoBaHue cHop B Tpolecce Meiio3a. ['ameToreHe3 y pacTeHHUH.
OnnonoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHM3MOB. J[[BOMHOE OIJIOJIOTBOpPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHUe U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISAIMNA OHTOTEHEe3a Y PACTEHHH U )KUBOTHBIX.

JleMoOHCTpanun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmumpl 1 cxembl: «BereratnBHOE pa3sMHOXKEHUE», « TUIIBI OECMONIOr0 Pa3MHOKEHUSY,
«Pa3sMHOXEHHE XJIaMHJIOMOHaAb», «Pa3sMHOXXEeHHE OBIVICHB», «Pa3MHOXXEHHE THAPBI»,
«Meito3», «Xpomocombl», «['amerorene3», «CTpoeHHE SHULEKIETKH M CIEPMaTO30UAa,
«OcHOBHBIE CcTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe pa3BuTHE», «Pa3BuUTHE MailcKOro
Kykay, «Pa3Butue capanum», «Pa3BuTue JATYIIKNY, «/{BOMHOE OMIOMIOTBOPEHHE Y IIBETKOBBIX
pactenuit»y, «CTpoeHHUE CEMSH OJHOJOJbHBIX M JIBYJOJBHBIX PacTEHUI», «KHU3HEHHBIN UK
MOpPCKOM  KamycTbD», <«JKW3HEHHBIM LHUKI MXa», <«OKW3HEHHBI MUK NanopOTHUKAY,
«KW3HEHHBIN UKII COCHBIY.

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl SIHIEKJIETOK U CIIEPMAaTO30HI0B,
Mozeib «L{uKIT pa3BUTHS JIATYILIKW Y.

Jladboparopnasi pabGora «/3yueHue CTPOECHHMS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.



IIpakTnyeckasi padora «BbIsiBIeHHME NPU3HAKOB CXOJCTBA 3apOABIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHuEe OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYMBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mengpens, I'. ne
@®pusa, T. Moprana. Posnb oTedecTBEHHBIX Y4YEHBIX B pa3BUTHM TeHeTuku. Paborer H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenxo, H. B.
TumodeeBa-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJJIEJIbHBIE
IEHbl, aJbTEPHATUBHBIC IPU3HAKH, IOMMHAHTHBI M PELECCUBHBIA IPHU3HAK, T'OMO3MUIOTA,
reTepO3UroTa, YMCTas JIMHUS, TUOPUABI, reHOTHN, (GeHorurn. OCHOBHBIE METOJbl T'C€HETUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannn

[Toptpetsr: I'. Menpnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOoIbI TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlabopaTopnasi pa6ora «/[po3oduiia kak 00bEKT FTeHETHUECKUX HCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeumuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
rubpuaoB mnepBoro nokoieHus. IlpaBuno nomuHupoBanus. Bropoit 3akon Menzens — 3aKoH
pacuieruieHus Ipu3HakoB. LluTonoruyeckne 0CHOBBI MOHOTHOPUTHOTO CKpeluBanus. [ umoresa
YUCTOTHI FaMeT.

AHanmuzupytoniee  ckpemuBaHue.  [IpoMeXyTO4HBIH ~ XapakTep  HacJeJOBaHMS.
Pacmiennienne npu3HakoB MIPpU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOIOrN4YecKrie OCHOBBI IUTHOPUIHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuersieHHOe Hacae0BaHuE
T€HOB, HAapYIICHNUE CLEIUICHNUS MEX 1y F'eHaMu. XpOMOCOMHas TEOpHsl HaCIE€ICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHBIM MOJ. ['eHeTnuyeckass CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE ICHCTBHE TIE€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBue HeauleNbHBIX T'eHOB. KOMIIJIEMEHTapHOCTS.
Onwucra3s. [Tomnmepns.

['eHeTMYECKUIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3UOJIOTMUECKUX MPOIECCOB, TOBEJEHUS W KOTHUTHUBHBIX (yHKUUH. ['eHermueckue
MEXaHU3Mbl CUMOHMOT€He3a, MEXaHU3MBbl B3aUMOJACUCTBUS «XO35IMH — MapasuT» U «XO35SUH —
MUKpoOnom». ['eHeTHUecKkre acreKThl KOHTPOJIS U U3MEHEHUsI HaceICTBEHHON nHpopmanuy B
MOKOJIEHUSX KJIETOK M OPraHU3MOB.

JleMoHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuner u cxemsl: «llepBblif 1 BTopoil 3akoHbl Mennens», «Tpetuit 3akon Mennens»,
«Ananusupympllee ckpenuBanuey, «Henonnoe noMmruanpoBanne», «CLemIeHHOE HaclleJOBaHUE
NPU3HAKOB y Apo3oduisy, «I'eHernka nona», «Kapuorumn yenoseka», «Kapuorun apo3oduis,
«Kapuotun nuiisl», «MHOXKECTBEHHBIN ajienn3My», «B3zauMoaeiicTBre reHoBY.



OOGopynoBaHue: MOJIETb IS TEMOHCTPAIIMU 3aKOHOB €IMHOO00Opa3us THOPUIIOB TIEPBOTO
IIOKOJICHUSI U PACIIECIUICHUS NPU3HAKOB, MOJEIb Ul JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HaCJIEJOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMH CLEIUIEHHOTO HACJIEI0BaHUs [IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «l3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUSA Y
JPO30(HITBD».

IIpakTnyeckass padora «/I3yyeHue pe3yabTaToOB JUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBie reHotuna u cpeabl npu (GopmMupoBaHuH (eHoTHNna. V3MEeHYMBOCTH
npusHakoB. KauecTBeHHble U KOJIMYECTBEHHBIE IIPU3HAKU. Buasl M3MEHYMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHass U3MEHUYMBOCTb. Ponb cpeabl B (opMUPOBaHUM MOIUGMUKAIMOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuannoHHsll psii M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Buibl
TeHOTUITUNYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mel03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
M3MEHYMBOCTU. POJTb KOMOMHATHBHON M3MEHYMBOCTH B CO3JJaHMH F€HETUIECKOTO pa3HO00pa3us
B [Ipe/iesiax OJIHOTO BH/IA.

MytanonHass W3MEHYMBOCTb. BHIBI MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHblE W UWHAYLHUPOBAaHHbIE MyTalMH. SnepHble W LUTOIJIA3MAaTUYECKUE MYTalUU.
ComaTtnueckue M 1NoJIOBble MyTauuu. [IpyunMHBI BOZHMKHOBEHHsS MyTauuid. MyrareHsl M HX
BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOIO Ipoliecca. 3aKOH TOMOJIOTMYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEMUYECKUX GHakmopos 6 HaAcie0o8aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpan U

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupel 1 cxembl: «Buabsl n3MeHUuMBOCTH», «Moau(UKAIMOHHAS W3MEHUUBOCTbHY,
«KoMmOuHaTuBHAsT  U3MEHYHMBOCTH»,  «Meiio3»,  «OmnmomorBopeHue»,  «leHeTnueckue
3a00JIeBaHUS YelIOBEKay», «BUIbpl MyTammii.

O6opynoBaHue: XuBble U repOapHble 3K3EeMIULSIPbl KOMHATHBIX PpacTeHHM, PHUCYHKHU
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnasi padora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAMQPHUKAIIMOHHOMN
M3MEHUYUBOCTHU. [TocTpoeHne BaprallMOHHOTO psifia U BapuallMOHHOM KpUBOI».

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKa

Kapuotun uenoBexka. MexayHapoaHasi MporpaMMa HCCIEIOBaHUS T€HOMa YellOBEKa.
MeTtoabl U3ydeHUs] TeHETUKU YellOBeKa: T'eHeaIOTMYeCKUH, OJIM3HENOBbIH, [IUTOreHEeTUYECKHIA,
MOMYJSIIIMOHHO-CTAaTUCTUUECKUH, MOJEeKyIsapHo-reHeTuueckuil. COBpEeMEHHOE OmpeJeeHne
TE€HOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHcie ¢ momobto [TIP-
aHanu3a. HacnencrBenHsle 3a001eBaHus 4eI0BeKa. | eHHbIE M XpOMOCOMHBIE OOJIE3HU YETIOBEKA.
Bonesnn ¢ HaciencTBEHHOM NpPeapacloyoKEHHOCTbIO. 3HAYEHUE MEAMIMHCKONW TIE€HETHKH B
NPEeIOTBPALICHUH M JICYEHUU TeHETUYECKUX 3a00JieBaHUI dYenoBeka. MeauKo-TeHeTH4YecKoe



KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTUUYECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enerndeckue (HakTOPHI MOBBIMICHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PH3UUYECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYyKawlled cpeabl. ['eHeTnueckas NpeapacroyioKEHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmuner u cxembl: «Kapuotum denoBekay, «MeToabpl M3Y4YCHHs] TCHETUKH YEIOBEKay,
«"eneTnueckue 3a00JI€BaHUS YEITOBEKAY.

IpakTnyeckas padora «CocTaBieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanusa M cenekuus. 3apoXkAeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
Bapunosa o LleHTpax mpoucxoIeHus 1 MHOTooOpa3usi KyJlIbTYPHBIX pacTeHuil. Ponb cenexiuu
B CO3/aHMM COPTOB pacTeHUW U mnopoa KUBOTHbIX. CopT, mnoponaa, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HAcieACTBEHHOM m3MeHunBocTH H. WM. BaBuioBa, ero 3HadueHue st
CEJIEKIIMOHHOM paboTHI.

MeTtopl cenekiMoHHOM paboThl. MIcKyccTBeHHBIN O0TOOP: MacCOBBIN U MHIMBUYaIbHBIMN.
Otanbl KOMOWHAIMOHHON ceneKiuu. VcnbiTanue mpou3BOAUTENEH MO MOTOMCTBY. OT6Op Mo
TEHOTHITY C IIOMOIIBIO OIICHKH (DEHOTHITA IOTOMCTBA U OTOOP IO TEHOTHITY C IIOMOIIBIO aHATTN3a
JHK.

HckycCTBEeHHBI MyTareHe3 Kak METOJ] CENeKIHOHHOW paboThl. PamuanoHHbBIl U
XUMHYECKH MyTareHe3 KaK MCTOYHMK MYyTalMid y KYyJIbTYpHbIX (OpPM OpraHu3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAaKTUpPOBaHMS M MeToAoB pekoMmOumHaHTHBIX JHK ans
MOJTYYEHHS UCXOAHOTO MaTepralia JIJIsl CEEKIUH.

[Tonyuenne monumuonnoB. BHyTpuBuaoBas rTuOpuan3anus. bBIM3KOPOICTBEHHOE
CKpelIMBaHue, Wi UHOpUAUHT. HepoacTBeHHOE CKpelrMBaHue, Wik ayTOpuauHr. [eTepo3uc u
ero mnpuuuHbl.. Mcnonp3oBaHue rerepo3rca B cenekiuu. OtnanéHHas TUOpUAN3AINSL.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOpUIOB. JlOCTHMIXKEHUS CENEKIIMH pacTeHUH U
JKUBOTHBIX. «3€1EéHAsl peGoNtoOYUsLy.

CoxpaHeHHE U U3YYEHHE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHHN U HX JAMKUX
poauyeil i CO3aHMUsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SUCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCA0GbIX
HCUBOMHBIX 8 YeNAX YIYYULeHUs CYUeCm8YIouWUxX U CO30aHUs HO8bIX NOPOO, TUHUU U KPOCCO8, 8
MOM YUucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpaL UK

[Toprpersr: H. W. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! 1 cxeMbl: «L[eHTpBI TPOUCXOXKACHHS 1 MHOTOOOpa3us KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACIECICTBEHHOW HM3MEHUYHMBOCTH», «METOIbI CENEKIun»,
«Otnanénnas rubpuamnzamusy, «MyTareHes3y.

JlaboparopHasi pa6ora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
KUBOTHBIX).

JlaGoparopHas padora «/3yueHrne METOI0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».



Ikekypeusi «OCHOBHbIE METOJABI M JIOCTHKEHHUS CEJEKIIMM PAacCTeHH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBI Y4acTOK, B TEIUIMYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKAasi OMOJIOTHA

OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHMH, — KIETOYHbIE U TKaHEBbIE KYJbTYPHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepuCTHKa. TpamunuoHHass OWOTEXHOJIOTHS: XJeOomeueHue,
NOJIy4YeHHE KUCIIOMOJIOUYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouonornueckuii cuare3. OOBEKTHI
MUKpoOurosiornyeckux TexHosoruii. [I[ponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

Co3maHve  TEXHOJIOTMM W MHCTPYMEHTOB  LEJICHANPABICHHOIO  W3MEHEHUS U
KOHCTPYMPOBAHHUsI T€HOMOB C LIEJIBIO MOJy4YEHHUsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJEP KAILIUX
HE BCTpEYAIOIINECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Kinerounas unxkeHepus. MeToapl KylbTyphbl KJIETOK M TKaHEH PAacCTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuan3anus W coMaTHYecKHil smOpuoreHes. lcmonb3oBaHue
TaliOnJI0B B CEIIEKUUU pAcTeHUil. [lonyuenue MoOHOKIOHANbHbIX aHmumen. Flcnonvzoeanue
MOHOKIOHANbHBIX U NONUKIOHALHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMsI SHWLEKIETOK M KIOHUPOBAaHWE >KMBOTHBIX. MeTOJ TpaHCIUIAHTAUUU sAep
KIETOK. Texuonocuu 0300poeieHUs, KyIbMUuUpOBAHUs U MUKPOKIOHAIbHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KYIbIMYD.

XpOMOCOMHAs1 M T€HHast MHXkeHepus. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYHMPOBAaHHUE
pexombunanTHeix JIHK. Co3z0anue mpanceennvix opeanuzmos. JIOCTHKEHHUSI U TEPCIIEKTUBBI
XPOMOCOMHOM W TEHHOM HWHXEHEpUU. ODKOJIOTUYECKHE M OSTHYECKHE MpoOJieMbl TeHHOU
WMHKXEHEPUH.

Menuuunckue ouorexnonoruu. [loctrenomuas nudposas meauruua. [NI[P-auarnoctuka.
MeTtabo10MHBII aHaIM3, FTeHOLEHTPHUUECKUI aHaIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUS
ero 370poBbs. lcmonb3oBaHWE CTBOJOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-
OvouHXkeHepuss JUIsl pa3pabOTKU (QyHIAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO37aHMSI KOMIUIEKCHBIX TKaHEW COYeTaHHMEM TEXHOJOTMM TpEXMEpHOro OHONMPUHTUHTA U
ckaddonauHra Ui pelieHns 3aJad NepCOHAIN3UPOBAHHONW METUIIHBI.

Co3naHue BEKTOPHBIX BaKIMH C LEJIbI0 OOECIeYeHHss KOMOMHUPOBAHHOM 3aIlUTHI OT
Bo30ynuteneit OPBU, ycTaHoBieHHe MOJEKyJIsSpHBIX MeXaHU3MOB (yHKunoHupoBaHus PHK-
COJIEprKalllX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YEOBEKA U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuubt u  cxembl: «/cnonb3oBaHME  MHUKPOOPTraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOACTBEY, «KieTouHast nHXXeHepus», «[ ' eHHas NHKEHepus».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnyeckas padora «IloayuyeHne MOJTOYHOKHUCIBIX TPOAYKTOBY.

IKCeKypeusi «bHOTEXHOIOTNS — BayKHEHNIIAs MPOU3BOAUTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
pOTpaMM CpeAHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U TIPEIMETHEIC.

B cTpyKkType JTUYHOCTHBIX Pe3yJlbTaTOB OCBOCHUS MPOTrpaMMbl MO OUOJIOTMH BbIIETIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Tpa)kIaHCKON
UJICHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIPENIEICHHUIO,
Hanuyue momueéayuu K OOydeHHIO OWOIIOTHH, yeleHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPHUYECKUX TPATUIUN pPa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIIUXCS PYKOBOJACTBOBATHCSA B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpucCymumMu CHUCTEMC
OHoJOru4Yeckoro  oOpa3oBaHMsS, Haauuue NPABOCO3HAHUS  SKOJIOTMUECKON  KYJIbTYpBHI,
CHOCOOHOCMU CMABUMb IETH U CTPOUTH KU3HEHHBIE TJIaHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbI 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y‘Ie6H0ﬁ M BOCIUTATEIBHOM ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAUIMOHHBIMU pOCCHﬁCKHMH
COMOKYJIbTYPHBIMH, UCTOPUUCCKHUMU U NYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe MpaBUJaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBAXXEHUA K 3aKOHY U IIPaBOMOPSAKY, YEIOBEKY TpyZda U CTaplIeMy ITOKOJIEHUIO, B3aHUMHOIO
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O W  TpaJulUsaM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs yueOHOTo npenMera «buonorus» MomKHBI OTpakaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJICTBOBATHCS COPMHPOBAHHONW BHYTPEHHEU
HOSI/IIII/IGI\/'I JINYHOCTHU, CHUCTEMOH HOCHHOCTHBIX OpI/ICHTaHI/II\/JI, IMO3UTUBHBIX BHYTPCHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOIEeCTBa,
pacuIMpeHe *XU3HEHHOTO ONbITa M ONbITa JAESITEIbHOCTH B INPOLECCEe peaau3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydarolmerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

OCO3HAHHUE CBOMX KOHCTHTYIHMOHHBIX IIpaB U 065[33HHOCT6I\/'I, YBAXXCHHUEC 3aKOHA U
MPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIBHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TO3HUIIMI0O TI0 OTHOIIEHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€;

YMEHUE  YYUTBIBaTh B  CBOMX JICHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOT'O
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
TIOJIOKCHHEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHIMIOJHEHHS Y4YEOHBIX,
MO3HABATCIIbHBIX W HCCICAOBATCIBLCKUX 3ala4d, YBAXUTCIILHOTO OTHOMICHUA K MHCHHUIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPKAHMS,;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKO 1€ATENBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOULIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM IMPUPOJBL,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJI0TUY, TOHUMAaHK 3HAYeHUs OMOJIOTUHU B TIO3HAHUM 3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX IEGHHOCTEH POCCUICKOTO HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HM B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsl 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) d¢wusuyeckoro BocnuTaHus, (opMHpPOBaHMS  KYJLTYPbl 3[0pPOBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
perynsipHasi (u3WYECKas aKTHUBHOCTh), OEpekHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
JIeATETbHOCTb;

WHTEpPEC K Pa3Iu4HbIM cepaMm TMpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpPa30BaHUIO HA MPOTHKEHUU BCEH
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKHU 11e71eCO00pa3HOe OTHOIIEHUE K MIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHHS;

NOBBIIIIEHUE YPOBHSI SKOJIOTMYECKON KYJIbTYphl: HMpUOOpETEeHHE OIbITa IJIAHWPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0sIeM U IyTel UX peleHus;

CHOCOOHOCTH HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEHICeHUH MpOoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM IPUPOIONOIB30BaHUEM (COOIIOCHNE
IpaBUJ MOBEACHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH HPUPOIHOM cpene,
YMEHME NPOTHO3UPOBATH HEOJIArONPUATHBIE SKOJIOIMUECKHUE IOCIEACTBUS IPEIIPUHUMAEMBIX
JecTBUH M IPeOTBpallaTh UX;

HAJIMYME PA3BUTOrO HKOJOTHMYECKOTO MBILIUICHUS, SKOJOTHYECKOW KYyJIbTYpbl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHON, KOMMYHUKATHUBHOM M COLUAIbHOM IPAKTUKE, TOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOHN 1eATeIbHOCTH SKOJIOTHYECKON HallPaBIECHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMHUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSL HAayKd M OOILNECTBEHHOM MpaKTUKU, OCHOBAHHOIO Ha JUAJIOIe KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIBTYphl KaK CPECTBA B3aUMOACHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHKE crenupuKy OUOJIOTMM KaK HAayKd, OCO3HaHUSA €€ poiu B (HOpMHUPOBAHHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelIOBeKa U OoOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTH OMOJIOTHH Ui COBPEMEHHOW IUBMIIM3ALMU: 00eCreUYeHUs
HOBOT'O YPOBHS pa3BUTHs MEIMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 II100aIbHBIX
HKOJIOTMYECKUX NPOoOJieM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
HCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0l
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (PYHKIIMOHAIBHOM
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3ydeHUr OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS U aHalIW3a M OOBACHEHHs SBJICHUH
OKpY’KAIOIIEr0o MHpa M NPOMCXOJAMIMX B HEM HM3MEHEHMH, yMEHHE JenaTb OO0OCHOBAaHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C LENbI0 IMOTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH N1eATeNIbHOCTH, TOTOBHOCTh OCYILIECTBISATh MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBUU C IKHU3HCHHBIMH
MOTPEOHOCTSIMHU.






METAIIPEIMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pPe3yibTaThl OCBOCHHS Y4YeOHOro mpeaMera «bBHOJOTHS» BKIIOYAIOT:
3HaYMMble 11 (OPMHPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOMIMXCS — MEXKAUCUUIUIMHAPHBIC
(MexXIpeIMeTHbIE) O0IleHayUYHbIe TOHITHS, OTPAKAIOIIUE 1IETIOCTHOCTh HAYYHOU KapTUHBI MUpa U
crenu(puKy METOAOB MO3HAHUSA, HCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, JHEpPrus,
SBJICHHE, TIPOIIECC, CHCTEMA, HaAYUHBINA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH, TEOPHS,
UCClieIoBaHKe, HaOII0eHUE, W3MEPEHHE, SKCIIEPUMEHT WM JpPYrue); YHHBEpCaJbHbIC Y4eOHBIC

neiictBus  (IO3HaBaTellbHbIE,  KOMMYHUKATUBHBIEC,  PETyJIATHBHBIE),  OOECIEeUMBaIOIINE
¢dbopMupoBanue (QYHKIHMOHATHHOW T'PaMOTHOCTH M COLHUAIbHONW KOMIIETEHIIMH OOydaroluxcs;
CIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUILITUHAPHEIE,

MHUpPOBO33pDEHUYECKHE 3HAHWS W YHHBEpCAJbHbIC YueOHbIE JCHCTBHS B I03HABATEIbHOH U
COLIMAJIBHOW MIPAKTHUKE.

B pesynbrate wu3yueHus OHONOIMHM Ha YpOBHE CpeaHero oOmero o0pa3oBaHUs Yy
oOyyaromerocsi OyayT chopMupoBaHBI IO3HABATEIbHBIC YHHBEpCAJIbHBIE YYEOHBIE ICHCTBUS,
KOMMYHHUKATHBHBIC YHHBEpCAJIbHBIC YUEOHBIC NEHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHBIC
JENCTBUS, COBMECTHASI 1E€ATEIbHOCTD.

MeramnpeaMeTHble pe3ysbTaThl OCBOEHHUS HpPOTrpaMMbl CpeAHero oobmero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OgiajeHne YHMBePCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMH:

1) 6a3oBblIe JJOrHYeCKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M  aKTYaJM3HpOBaTh MpoOJeMy, paccMarpuBarh €€
BCECTOPOHHE;

WCIOJIb30BaTh MPU OCBOEHUU 3HAHUU MPHUEMBI JJOTUYECKOTO MBIIUIEHUS (aHallM3a, CUHTE3a,
CpaBHEHHUd, KJacCUpUKaluu, OOOOLIeHHs), pPACKPbIBaTh CMBICT OWOJOrMYECKUX MOHATUMN
(BBLAETIATH UX XapaKTepHbIe IPU3HAKU, YCTAHABIMBATD CBA3U C IPYTUMU MOHATHIMH);

ONpEAEIATh 1LENN JAEATEIbHOCTH, 3aJaBas IapaMeTppl W KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHUTB PE3YyJIbTaThl I€ATEILHOCTHU C MIOCTaBICHHBIMU LIETSIMU;

WCIOJIb30BaTh OWOJIOTMYECKUE TMOHATUS JUIsl OOBSCHEHUS (PAKTOB M SBIEHUN KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyKAeHUs (MHIYKTHBHBIE, JIelyKTUBHbIE, [0 aHAJIOTUHU), BBISBIATDH
3aKOHOMEPHOCTH M IPOTUBOPEYHUS B pacCMaTpUBAEMbIX SIBJICHUSAX, (OPMYIMPOBaTH BBIBOJBI U
3aKJIIOUYEHHUS;

MIPUMEHSTh CXEMHO-MOJIENbHBIE CPEACTBA I IPEJICTaBICHMS CYLIECTBEHHBIX CBS3E€H U
OTHOLICHUHA B H3Yy4aeMbIX OHMOJOrMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUMH paszHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabatbiBaTh IJIaH peHIeHUs MPoOIeMbl C YUETOM aHAIM3a UMEIOLIUXCSI MaTepUalIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEITEIBHOCTb, OLICHMBAThb COOTBETCTBHE pE3YJIBTATOB LENSM,
OLICHUBATh PUCKU MOCIECTBUHN AESITEIbHOCTH;

KOOPJAUHUPOBAaTh U BBINOJHATH pPAOOTYy B YCIOBHUSIX PEAJbHOr0, BUPTYAIbHOTO H
KOMOHWHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaATh KPEaTUBHOE MBIIUICHUE MPU PEIIEHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TEHCTBHUS:



BJaJIeTh HABbIKAMU Y4eOHO-MCCIIEN0BATEIbCKOW M IPOEKTHOM JEeATENbHOCTH, HaBbIKAMHU
paspelieHuss mpoodieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IMOMCKY METOOB
peleHHsI MPaKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB MO3HAHUS;

UCIOJb30BaTh PA3IMYHbIE BHJbl JAEATEJBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHMS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHHIO B Y4YeOHBIX CHUTyallMsX, B TOM 4YHCIE MpHU
CO3JIaHUH YYEOHBIX M COLIMATBHBIX POECKTOB;

(dbopMHpOBaTh HAYYHBIH TUI MBIIUICHUS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIFOUYEBBIMU
MOHATUSAMH U METOJAMU;

CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BATEIBHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYalUsX;

BBISIBJIATH IPHUMHHO-CIICICTBEHHBIE CBS3H M aKTyaJH3UPOBATh 33jady, BBIABUTATh THIIOTE3Y
e€ pelleHus], HaXOAUTh apryMEHTHI JJIs I0Ka3aTelIbCTBA CBOMX YTBEP)KJIEHHM, 3a1aBaTh apaMeTphbl
U KPUTEPUHU PELICHHUS;

aHAJM3UPOBATh MOJYYCHHBIC B XOJI€ PEHICHHUS 33aud Pe3yibTaThl, KDUTHYECKH OLIEHUBAThH
UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLCHUBATh NPUOOPETEHHBIH ONBIT;

OCYILLIECTBIATh LEJICHANPABIECHHBIH IOMCK MEepeHoca CPeACTB M CHOCOOOB JAEHCTBUS B
poeCCUOHATILHYIO CPEY;

YMETh  TEPEHOCUTh 3HAHUS B  [O3HABATEIbHYD M  IMPAKTHYECKYI0  00IacTH
KHU3HEIEATSITBHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00JIacTei;

BBIIBUI'aTh HOBBIE MWJIEM, NpeAJiaraTh OpPUTMHAIbHbIE IIOJXOAbl M PELICHMs, CTaBUTh
poOJIEMBI B 33]1a9H, JIOITYCKAIOIINE aTbTePHATUBHBIC PEUICHHUS.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATbCS B PA3IMYHBIX HCTOYHMKAX HH(OpMaruu (TEKCTe y4eOHOro mocoous,
HAy4YHO-TIONYJISIPHONW JIUTEepaTrype, OMOJIOTHYECKUX CIIOBapsAX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0asax JaHHBIX, B VIHTepHeTe), aHamuM3UpoBaTh HH(OPMALMIO PpA3IUYHBIX BHJIOB U (QopM
MPEJCTAaBIICHNS, KPUTUIECKH OIIEHUBATH €€ JIOCTOBEPHOCTh U HEITPOTHBOPEUHBOCTH;

(dbopMyIMpOBaTh 3ampochl M NPUMEHSTh pa3jIMyHble METOABI MpPU TOHCKE U 0TOOpe
Ouosiornyeckoil nHpopMau, HeOOXOIMMOH /7S BHITTOTHEHUS YUeOHBIX 3a1a4;

MpHOOpeTaTh OMBIT HCIOJNB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHMUS PA3IIUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO (QOpMY MpPEJCTaBICHHS OHUOJIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JAPYToe);

UCIIOJIb30BaTh HAy4yHBIM $3bIK B KauecTBE CpeACTBAa Npu paboTe ¢ OMOIOTHYECKOM
nHpOpMaNHel: TMPUMEHATh XUMHUYECKHe, (PU3MYECKHe M MaTeMaTW4YeCKHe 3HAaKd M CHUMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKIATypy, HWCHOJb30BaTh M IPeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISIITHOCTH;

BJIA/ETh HAaBBIKAMHM DPACMO3HABaHWS W  3alUTHl  MHpOpManuu, HWHOOPMAIIMOHHOK
0€30MacCHOCTH JTUYHOCTH.

OBJajieHNe YHUBEPCATbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCEX c(epax KU3HU, aKTHBHO y4aCTBOBATh B JIUAIOTE WIIH
JMCKYCCHH IO CYILECTBY 00CYAaeMoi TeMbl (YMEHHE 3aJjaBaTh BOIPOCHI, BHICKA3bIBATh CYXACHUS



OTHOCHTEJIBHO BBINIOJIHEHMS TNpEeAaraéMoi 3a/aud, YYUThIBaTh HMHTEPEChl U COIJIACOBAaHHOCTb
MO3UIMK APYTHX YYACTHUKOB JTMAJIOTA HITH TUCKYCCUH);

pacrio3HaBaTh HeBepOaTbHBIE CPEICTBA OOLICHUS, TOHUMATh 3HAUYCHHE COLUAIBHBIX 3HAKOB,
IPENOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTyallMd, YMETb CMsr4aTb KOH(JIMKTBI U BECTH
IIEPEroBOPHI;

BJIAJIETh PA3IUYHBIMU CIocoOaMu OOIIEHUS W B3aMMOACUCTBUS, IMOHUMATh HaMEpPEHUs
APYTUX JIIOJCH, MPOSBIATh YBAXKUTEIBHOE OTHOIIEHHWE K COOECETHHUKY M B KOpPpeKTHOU (opme
(GbopMyIMpOBATH CBOU BO3PAXKEHHUS;

pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eSiTeJIbHOCTh:

MOHMMaTh M HCIOJIB30BaTh MPEUMYIIECTBA KOMAHAHON M WHAMBUIAYAIBHOW palbOTHI IMpH
peleH OMOJIoruyeckoi npoOsaeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOAEHUCTBUS NPH peILIEHUH yueOHOH 3a1aun;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBHHA C Y4ETOM OOLIMX HHTEPECOB M
BO3MOXKHOCTEH KaK/10T0 4jeHa KOJUIEKTHBA;

[IPUHUMATD 1I€JIM COBMECTHOH JEATeIbHOCTH, OPIaHU30BbIBATh U KOOPAMHUPOBATH AECUCTBUS
no e€ JOCTH)KEHHUIO: COCTaBJIATh IUIAaH JEMCTBUM, pacnpefensTb pojid ¢ Yy4ETOM MHEHUH
YYaCTHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHON PabOTHI;

OLIEHUBATh KQ4eCTBO CBOETO BKJIA/Ia U KKIOrO YYaCTHHKA KOMAaHIBI B OOIIUI pe3ysnbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

[pe/ularaTb HOBBIE IPOEKTHI, OLEHUBATh HJEU C IO3ULUM HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITH IO3UTUBHOE CTPATETUYECKOE TTOBEJICHUE B PA3JIMUHBIX CHTYaIUsX, IPOSBIISTH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.

OgiaieHNe YHUBEPCAJIbHBIMH PeryIsiTHBHbBIMH el CTBUAMU:

1) camoopranu3amus:

WCTIOJIH30BATh OMOJIOTUIECKNE 3HAHUS ISl BBISBIICHHSI TPOOJIEM M UX PEIICHHS B KU3HEHHBIX
M Y4eOHBIX CUTYaIUsX;

BbIOMPATh Ha OCHOBE OMOJOrMYECKMX 3HAHWH IeNIeBble M CMBICIOBbIE YCTAaHOBKH B CBOMX
JNEUCTBUSAX M TOCTYNKax IO OTHOLIEHHWIO K >KMBOH MpPUPOAE, CBOEMY 370POBBIO M 3/10POBBIO
OKpY’KaIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIIATh II03HABATENFHYIO JICATEIBHOCTh, BBISIBIISATH MPOOJIEMBI,
CTaBUTh U (POPMYIHUPOBATH COOCTBEHHbIE 337a4ll B 00pa30BaTEIbHOM JESITEIBHOCTH M KU3HEHHBIX
CUTYyalUsX;

CaMOCTOSITENIbHO COCTAaBJIAThH IUJIAH PEUICHHs] MPOoOJieMbl C y4ETOM HMMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNE;

OILIEHUBATh MTPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO HIMPOKOW 3PYIUIIMU B Pa3HBIX 00IACTAX
3HaHUi, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JAEATENbHOCTb, OLIEHUBATh
COOTBETCTBHE PE3YyIbTATOB LIEISIM;



BJIaJIeTh HABBIKAMM [103HABAaTEIbHON pe(IeKCHM KaK OCO3HAHUS COBEPLIAEMbIX IEHCTBUH U
MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB M OCHOBaHMM, HCIOIB30BATh MPUEMBI pedIeKCHu 1Iis
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIA3€ PE3YNIbTATOB ACATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

MPUHUMATD €05, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YNIbTaTOB ACATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C TIO3UIUH JPYroro YeIoBeKa.

HNPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ynbTaThl OCBOEHMs cojepxkaHus ydeOHoro mnpenmera «buosorus» Ha
yriyOJa€HHOM YpPOBHE OpPHEHTHUPOBaHBI Ha oOecriedeHue NpOoPHUILHOIO O0y4YeHMs OOydaroLIUXcCs
ouosiornu. OHU BKIIIOYAIOT: CIICU(pUUECKUE ISl OMOJIOTHH HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI
JEHCTBUIM 10 OCBOEHMIO, MHTEPIpETAlMM U IPEeoOpa30BaHUIO 3HAHUM, BHUJbI JEATEIBHOCTH I10
MOJyYEHHUIO HOBBIX 3HAHUM M MX NPUMEHEHUIO B Pa3IMYHbIX YYEOHBIX, a TAK)KE B peallbHBIX
YKU3HEHHBIX cuTyalusax. [IpenmeTHsie pe3ynbTaTsl IPEACTABICHBI 110 TOJaM U3yUEHUS.

[IpenmerHbie pe3ynbTaThl 0OCBOCHUsI yueOHOoro mpeamera «buonorus» B 10 Knacce nOIKHBI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MECTe U POJU OMOJOIMM B CHCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHNUN €CTECTBEHHO-HAyYHOU KapTUHBI MHUpPA, B MIO3HAHUM 3aKOHOB MPUPOJBI M PELICHUN
po0JieM palMOHaIBLHOTO MPUPOJOINONIb30BaHMS, O BKIIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BJIaJICHME CUCTEMOM OMOJOrMYecKMX 3HAHHWH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
OMoJIOTHYECKHE TEPMUHBI U TIOHATHS (PKU3Hb, KIJIETKA, OPraHu3M, MeTaboJM3M, TOMEeOoCTas,
CaMOpEeryJdlts, CaMOBOCIIPOU3BEJCHHE, HACIEICTBEHHOCTh, MU3MEHUMBOCTb, POCT M Pa3BUTHE),
ounonornueckue Teopun (kinerounas teopus T. [lIBanna, M. llIneitnena, P. Bupxoa, xpomocomHast
Teopus HaciencTBeHHocTH T. Moprana), yuenus (H. Y. BaBunoBa — o neHTpax MHOrooopasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PacTE€HUil), 3aKOHbI (€JMHOOOPa3Hs MOTOMKOB IEPBOIO MOKOJIEHHUS,
pacUICIUIeHNs], YUCTOTHI FaMET, HE3aBUCUMOTO HacnenoBanus ['. MeHaens, rOMOJIOrn4ecKux psaoB
B HacyencTBeHHOM n3menunBoct H. M. BaBuiosa), npuHIune! (KOMIUIEMEHTAPHOCTH);

BJIaJIeHHE OCHOBHBIMH METOJIaMH HAy4YHOI'O MO3HAHHUS, HMCIOJB3YEMbIX B OMOJIOTMYECKHUX
MCCIIEIOBAaHMSIX JKUBBIX O0OBEKTOB (OMHMCaHUE, N3MEpEHHEe, HaOI0IeHNE, SKCIIEPUMEHT);

YMEHHUE BBLICIATH CYIIECTBEHHBbIE IPU3HAKU: BUPYCOB, KJIETOK NPOKAPUOT M IYKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM 4YHCIlle OakTepuii, rpuOOB, pacTeHUH,
KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM OpPraHOB PACTEHHi, KMUBOTHBIX, UEIIOBEKA,
IIPOLIECCOB JKU3HEAEATEIBHOCTH, IPOTEKAIOIINX B OPraHW3Max PacTeHUH, KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKUX TMPOIECCOB: 0OMEHa BelecTB (MeTabosn3M), MpeBpalleHus] SHEPruu, OpokKeHus,
aBTOTPO(HOrO U reTepoTpoHOro TUIIOB MUTAHUSA, POTOCHUHTE3a U XEMOCHUHTE3a, MUTO3a, MEH03a,
ramMeToreHesa, aMOpuoreHe3a, MocTIMOPHOHAIBHOIO Pa3BUTHS, PA3MHOXKEHUS, WHIAUBUAYAIBHOTO
pa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aUMO/ICHCTBHSI T€HOB, FeTepO3Hca, HCKYCCTBEHHOTO 0TOO0pa;

YMEHHUE YCTaHABIMBATh B3aUMOCBSA3M MEXAY OpPraHOMIAMH KJIETKH U HX (QYHKIUIMH,
CTPOEHHUEM KIJIETOK Pa3HbIX TKaHEH M MX (YHKIMAMHU, MEKIY OpraHaMU M CHUCTEMaMH OPraHOB y



pacTeHuil, )XKUBOTHBIX M YEJIOBEKA M MX (DYHKIHSIMH, MEKAY CUCTEMaMH OPTaHOB U UX (PYHKIUSIMH,
MEXIy dTamaMu OOMEHa BEIIECTB, dTallaMH KJIETOYHOTO [UKJIA U KU3HEHHBIX I[UKIIOB OPTaHU3MOB,
dTanmamMu SMOPHOHAIBHOTO Pa3BUTHS, TEHOTUIIOM B (PEHOTUIIOM, (DEHOTUIIOM H (PaKTOpamMH Cpeibl
o0uTaHu;

YMEHHUE BBISBIISATh OTIMYUTENIbHBIC TPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHUH,
KUBOTHBIX U YETIOBCKA;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJOTHYECKYI0 TEPMHHOJIOTHIO H
CHMBOJIMKY JUUISl TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIT;

YMEHHE pemarh OMOJIOTHYECKUE 3aJ1auH, BBIABISATH NPUIHHHO-CIICIICTBCHHBIC CBSI3U MEXIY
HCCIIETyeMbIMU OHMOJIOTHYECKHMH TPOIECCAMU U SIBJICHHSIMH, JIEaTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBITIOJHATH J1a00OpPaTOpHbIE M MPAKTUYECKHE pPa0OThI, COONIOAATh TpaBWiIa MpPH
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh THIIOTE3bI, IMPOBEPATh WX OKCIECPUMCHTAIBHBIMU CPEICTBAMH,
dbopMyIHpys 1Ieb HCCIISA0BaHMUS, aHATM3UPOBATh ITOJIYICHHBIC PE3YJIBTATHI U JCNIaTh BBIBOIBI,

YMEHHUE YYacTBOBAaTh B Y4eOHO-HCCIICAOBATEILCKOM paboTe Mo OWOJOrMU, 3KOJOTHU U
MEJIUIMHE, TPOBOJUMON Ha 0a3e NIKOJbHBIX HAYYHBIX OOIIECTB, W IYOJUYHO MPEICTABIAThH
MOJTYYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMEHHE OLIEHUBATh STUYCCKHE ACTICKTHl COBPEMEHHBIX HCCIICIOBAHUHN B 00JIACTH OMOIOTHH U
MEIUIMHBI (KJIOHHPOBAaHUE, UCKYCCTBEHHOE OILIOIOTBOPEHUE, HAPABICHHOE U3MEHEHUE TeHOMA U
CO3JIaHME TPAHCTEHHBIX OPTraHU3MOB);

YMEHHUE OCYIICCTBIISITh OCO3HAHHBIM BBIOOp Oymymied mpodecCHOHATBLHON NEsATEILHOCTH B
obyacTu OMOJIOTHH, MEIUIIUHBI, OMOTEXHOJOTHH, BETCPUHAPHH, CEIBCKOTO XO3SHCTBA, MUIICBON
MIPOMBIIIJICHHOCTH, YIITYOJISATh TIO3HABATEIbHBIM HHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIIEH Mpodeccuu U MPOJOKEHHE OMOIOTHYEeCKOro OO0pa30BaHUS B OpraHU3aIUAX
cpenHero npodeCCHOHaIBHOTO U BBICIIEro 00pa3oBaHMUsl.



10 KUIACC

Haumenosanue
pa3aesioB U TeM
NporpamMMbIl

buosnorns xak HayKa

KoauuecTBO 4acoB

TEMATHYECKOE INTAHUPOBAHUE

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue

padoThI

DJIEeKTPOHHbBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

JKusrle cucteMnl U
UX U3yYCHHE

buomnorus kierku

XuMu4yeckas

opraHu3anus KJICTKU

Crpoenue u
(GYHKIMM KIETKU

OOMeH BelIECTB U
IPEeBpaICHHE
SHEPTUH B KJICTKE

16

10

3,5

HacnencrBennas
uHpopManus u
peanusaunus e€ B
KJIETKE

10

1,5

10

11

Ku3HeHHEBIN UK
KJIETKU

Crpoenue n
byHKIIUN
OpraHU3MOB
Paszmuoxenue u
pa3BUTHE
OpraHU3MOB

I'eneruka — Hayka o
HAaCJIEICTBEHHOCTHU U

N3MCHYHUBOCTHU
OpTraHnu3MOB

20

0,5

2,5

0,5

0.5

12

3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH

16

13

14

3aKOHOMEPHOCTH
U3MEHYNBOCTH

I'eHeTnka yenoBeka

15

Cenexuus
OpraHU3MOB




buorexnomnorusa nu

16 CHUHTETHUYECKAast 5 1
Oouosiorus
17 Oobomaronuii ypok 1
18 PeszepBHOE Bpems 1
BIIEE KOJIMYECTB
OB Ol CTBO 136 30

YACOB 110 ITPOTPAMME




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Kontpoarmpie  Mpaxruyeckue I/IS?‘—IEHHH 06p:30ql:I;TeJIbele
padoTshI padoTsbI pecypest
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOT0 00111ecTBa
3HavyeHne Onosoruu B GopMupoOBaHUH
2 COBPEMEHHOM €CTECTBEHHO-HAYIHOM 1
KapTUHBI MUDA.
3 JKuBbIe cHCTEMBI U UX CBOWCTBA
4 YpoBHEBas OpraHu3anys )KUBbIX CUCTEM
5 H3ydeHue xKuBbIX cucTEM. MeTOoabI 1
OHOJOrN4YEeCKON HAyKH.
6. HccnenoBaTenbCkuii MeTo1 B OMOIOTUH 1
7 Wcropust OTKPBITUS U U3YUEHUSI KIETKH. 1
Knerounas teopus
8 Metoasl MOJNEKYJIIPHON U KJIETOYHON 1
Ounonoruu.
[IpakTuueckas padora Nel «3yuenue
METO/I0B KJIETOUYHOWU OMOJIOTUU
9 (xpomarorpadus, snexkrTpodopes, 1 1
muddepeHanbHOe HEHTPUPYTHPOBaHUE,
[TLIP)»
10 DJeKTpOHHAs U CBETOBas (ONTHYECKas) 1
MUKPOCKOIIHS
11 XUMHUYECKUH COCTaB KIETKH 1




Heopranuueckue Bemectsa kietku. Boza,

12 .
CBOICcTBa U QYyHKIHUH.
Heoprannueckue BemniecTBa KJIECTKH.
13 MuHepaJibHbIE COJIH, UX OMOJIOTHYECKast
poib. bydepHbIe cHCTEMBbI KIICTKH.
14 Oprannueckue BenlecTBa KieTku. benku,
CTpOEHHE, CBOMCTBA U KJIacCU(UKALIHS.
JlaboparopHuas pabota Nel «ObHapyxkeHue
15 OEJIKOB C IOMOIIBIO KaYEeCTBEHHBIX 1
peaKiuii»
16 OyHKIUU OEITKOB.
17 Opranuyeckue BeIIecTBa KIETKH.
YrneBoasl, Ki1accuuxarus.
18 @OYHKIMH YTIEBOJIOB.
19 Opranndeckue BemecTBa KIeTKu. JINms,
KJIacCHU(pUKaIUS.
20 OYHKIUY JTUIUIO0B.
21 Hyxnennosslie kucnotsl. JIHK, ctpoenue n 05
GyHKLIUH. '
99 Hyxnennosslie kucnotsl. PHK, Bupl,
CTpO€HUE U (QPYHKIIMH.
Jlaboparopnas pabota Ne2 «lVccrnenoBanue
23 HYKJIGMHOBBIX KUCJOT, BBIJICIICHHBIX U3
KJIETOK Pa3IUYHBIX OPTaHU3MOBY
24 Crpoenue u ¢pyukiuu ATO. [Ipyrue
Hykieozuarpudocparel (HTD)
o5 CexsennpoBanue [JHK. Merozasi

TCHOMUKH, TPAHCKPUIITOMHUKH, IPOTCOMUKNU




26

MeTtoapl CTpYKTYpHOU OHOJIOTUN

27

28

THIIBI KIIETOK. HpOKapI/IOTI/ILIeCKaH KJICTKa

CrpoeHue 3yKapuOTUYECKON KIIETKH.
[Ipaktruueckas padora No2 «3ydeHue
CBOMCTB KJICTOYHOM MEMOpaHbI»

0.5

29

30

31

32

[ToBepxXHOCTHBIN amnmapar KiIeTKA

OaHoMeMOpaHHbIE OPraHOUIbI KIETKH.
[TpakTuueckas pabota Ne3 «3ydyenue
JIBIKEHUSI LIUTOILIIA3MbI B PACTUTEIIBHBIX
KJIETKaxX»

JlaboparopHnas pabota N2 «lccrnenoBanue
IJ1a3MOJIM3a U JICTIIIa3MOJIN3a B
PacCTUTEIBHBIX KIETKaX»

HOJIyaBTOHOMHBIG OpraHoOruAbl KJICTKU:
MUTOXOHAPUH, IIJIIACTUIBI.

0.5

33
34

HemeMOpaHHbIe OpraHou/ bl KIIETKH

Crpoenue u GyHKIUH s7pa

35

36

37

38

CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK
9YKapHoT.

JlaGopatopHas pabota Ne3 «M3yueHue
CTPOEHUS KJIETOK Pa3IMUHbIX OPTaHU3MOBY

ACCUMMIISIIMS U AUCCUMMIISILINS — JIBE
CTOPOHBI MeTaboau3Ma. THumbsl oOMeHa
BerecTB. JlabopaTopHas pabora Ned
«M3ydyeHune KaTaauTHYeCKOH aKTHBHOCTH
(epMEeHTOB (Ha MPUMEpPE aMUIIA3bI)»
DepMEHTAaTUBHBIN XapaKTep PeakLuu
KJIETOYHOro MeTabonu3Mma. JlabopaTopHas
pabota Ne5 «3yuenue pepMeHTaTUBHOTO

0.5




PaCHICIUICHUA IIEPOKCHU A BOAOPOaA B
PaCTUTCIIBHBIX U ) KUBOTHBIX KJIICTKAX>»

39 Benku-akTuBaTOpH! U OCNKH-UHTHUOUTOPHI
40 ABTOTpOGHBII THII OOMEHa BEIIECTB
41 dorocuHTE3
42 XemocuHTe3. CpaBHEHHE MPOLIECCOB
dboTocuHTE3a U XEMOCHHTE3A.
AHa’poOHbBIE OpraHu3Mbl. Buibl OposkeHusl.
43 CpaBHeHUE TPOIIECCOB OPOKCHUS U
JIBIXaHUSI.
42 AdpoOHBIE OPTaHU3MBL. JTaIbl
HHEPTEeTHYECKOro 0OMeHa
DHeprus MeMOpPaHHOTO rpaiueHTa
45 npotoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3BI
46 Peakuun MaTpuyHOro cCMHTE3a
47 Tpanckpunuus — marpruunslil cuaTe3 PHK
48 Tpancisuus u e€ 3tTanbl
49 Konnposanne amuHokucior. Poib
pubocom B OnocuHTe3e Oenka
50 Opranu3anys reHomMa y mpoKapuoT U
YKapHOT
51 MonexynsipHbIe MEXaHU3MBI YKCTIPECCHH
T€HOB Y D YKapHOT
59 Bupycer — BHeKsIeToOUHBIE POPMBI JKU3HU U 05
00JMraTHbIEC Mapa3uThl. '
53 [IpakTuueckas padora Ne3 «Co3znanue 1

MOZCIIN BUPYyCa»




BupycHsle 3a0051€BaHUS UEIIOBEKA,

54 . 1
KHUBOTHBIX, PACTCHHIA

56 HanotexHoyioruu B OMOJIOTHH U MEUITIHE 1

57 JKu3HEeHHBIN UK KIETKH 1

58 Martpuunsiii cunres JJHK 1

59 XPpOMOCOMBEI. 1

60 JleneHue KICTKU — MHTO3 1
Tumnb! kietok. KapuoknHes ¥ IMTOKHHE3.

61 JlaboparopHnas pabota Ne6 «Habmronenue 1 05
MHTO32a B KJIIETKaX KOHYHMKA KOpEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

62 Perynsuus >KM3HEHHOTO MK KJICTOK

63 Opranusm Kak eIMHOE I1e10e

64 TkaHu pacTteHuil. 0.5

65 JlabopaTtopHnast pabota No7 «3yuenue 1 1
TKaHEW pacTCHUI»

66 TKaHM )KUBOTHBIX U YEJIOBEKA. 1 0.5

67 JlaGopaTtopHnast pabota Ne§ «M3yuenue 1 1
TKaHEW KUBOTHBIX»
Opransel. CucreMsl opranoB. JlaboparopHast

68 pabota Ne9 «3yueHne opranoB 1 0.5
[[BETKOBOT'O PACTCHUS

69 Ornopa Tena opraHu3MoB 1

70 JIBuKeHne opraHu3MoB 1

71 [Intanue opraHn3mMoB 1

72 [Iutanue NO3BOHOYHBIX KUBOTHBIX. 1

73 [TumeBapuTeapbHas CHCTEMa YEIOBEKa 1

74 JlpIxaHue opraHu3smMoB 1




I[BIX&HI/IG IIO3BOHOYHBIX XUBOTHBIX U

75
YeJIoBeKa

76 TpaHCOpPT BEIIECTB Y OPraHU3MOB

77 KpoBeHnocHas cuctema mo3BOHOYHBIX
KMBOTHBIX M YEJIOBEKa

78 Boienenue y opranu3smos

79 3ammura y OpraHu3MoB

80 NMMmyHHast cucrema yenoBeka

81 PaznpaxxumocTs u perymsnus y
OpraHU3MOB

82 ['yMopaiibHast peryyisius U SHAOKpUHHAS
CHCTEeMa )KUBOTHBIX U YEJIOBEKa

83 DopMbI pa3MHOKEHHS OPraHU3MOB

84 [TonoBoe pazMHOKEHUE

85 Meiio3
["amerorenes. OOpa3oBaHue U pa3BUTHE

86 HOJIOBBIX KJeToK. JlabopaTopHas pabora 05
Nel0 «M3yuenHne CTpOCHHUS MOTOBBIX '
KJIETOK Ha TOTOBBIX MHUKPOIIpEnapaTax»

87 WNHauBHyabHOE pa3BUTHE OPraHU3MOB —
OHTOTeHE3

88 3akyajKa OpraHOB U TKaHEH U3
3apOIBIIEBHIX JINCTKOB

89 Poct u pazBuTHe JKUBOTHBIX.

90 Pa3mHoOXkeHue u pa3BUTHE paCTEHUN.

01 HcTopust CTAHOBIICHUS M Pa3BUTHS

92

TCHCTUKHN KaK HAYKH

OCHOBHBIE TTIOHATHS U CHMBOJIBI TEHETHKH.




93

OOBEKTHI TCHETUYCCKUX HCCIICIOBAHHM.
JlabopaTtopnas padora Nell «JIpo3zoduia
KaK O0BEKT FreHETUYECKUX MCCIICIOBAHUI

0.5

94

3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuaeckas padora Ned
"N3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpEIIUBaHUS Y IPO30(HIIbI"

0.5

95

96

97

[uronornueckrne OCHOBBI MOHOTHOPHTHOTO
CKpEIIMBAaHUS

AHnanusupyroliee ckpeuupanue. Hermonnoe
JIOMUHUPOBaHUE
[TpakTiueckas padota N5 «Perenue 3anau

Ha aHAJIM3UPYIOIICC CKPCIIMBAHNUEC N
HCIIOJIHOC TOMHUHUPOBAHHUC»

98

[IpakTuueckas pabora Neb «Pemenue 3agau
Ha MOHOTHOPHIHOE CKPEITUBAHNEY

99

100

101

JlurubpuiHoe CKperuBaHue.
[IpakTuueckas padbora Ne/ «3yuenue
pe3yabTaTOB AUTUOPUIHOTO CKPEIIUBAHUS
y 1p030(hUITBI»

]_[I/ITOJIOFI/I‘-ICCKI/IG OCHOBBEI JII/II‘I/I6pI/I,Z[H01"O
CKpCIIUBaHUA

[IpaxTuueckas pabora Ne8 «Pemenue 3anau
Ha TUTUOPUIHOE CKpPEIINBaHUE

0.5

102
103

CueruieHHOE HACJICOJOBAHHUEC IIPU3HAKOB

XpOMOCOMHa}I TCOpHU HACICACTBECHHOCTU

104

[Mpaktrdeckas padora Ne9 «Pemenne 3agaq
Ha CLEIUIEHHOE HACJIEeI0OBAHNE IPU3HAKOBY




105

I'e”HeTuka nmona

[Ipaktuueckass pabora NelO) «Pemenue

106 1
3a/1a4 Ha TEHETHKY MOJIa»

107 I'eHOTHII KaK 1€JIOCTHAS CHCTEMA
[Ipaktuyeckas padora Nell «Permenune

108 3a7a4 Ha B3aUMOJCHCTBUE HEalJICIbHBIX 1
TCHOBY

109 ['eHeTHYEeCKUT KOHTPOJIb PA3BUTHS
pacTeHui, ’KUBOTHBIX U YEJIOBEKA

110 N3meHunBOCTh NpU3HAKOB. Bubl
M3MEHYHUBOCTHU

111 Monudukarontas n3MeHIrBoCcTh. Hopma
peakiuu
BapuanvoHHBIH psa U BapUallMOHHAS
kpuBasi. JJaboparopnas padota Nel2

112 «MccnenoBanue 3akOHOMEPHOCTEN 05
MOAU(UKAITMOHHONW U3MEHUYUBOCTH. '
ITocTpoeHne BapualMOHHOTO psifa U
BApUALIMOHHON KPUBOM»

113 I'eHoTHIIMYECKAS H3MECHYNBOCTD.
KomMOuHaTuBHAs N3MEHYHNBOCTh

114 MyTanuonHasi U3MEHYUBOCTb.

115 3aKOHOMEPHOCTH MYTAITHOHHOTO MPOIlecca.
ONHUreHeTHKA ¥ SITUTeHOMUKA

116 I'enetuka uenoBeka. MeToabl u3ydeHus
TCHETUKHU YeJIOBEKa

117 [IpakTuueckas pabora Ne6 «AHanu3 1
POIOCTOBHBIX»

118 [Ipaktuueckas padorta No7 «CocTaBieHue 1




POOOCITIOBHBIX U UX aHAJIU3»

119 MeTtoabl MEAUIITHCKON T'€HETUKHU
3HaueHUE METUIIMHCKON TeHETUKY B

120 MIPEAOTBPAICHUH U JICUCHUH T€HETHICCKUX
3a00JIeBaHUH YeIoBeKa

121 Cenexuus, 11en1b 1 3a1auu. OCHOBHBIE 05
TIOHSITHSI CEJICKIUH. '
JlaboparopHuas padota Nel3 «U3yuyenue

122 COpTOB KYJbTYPHBIX PaCTEHUI U IOPOA 1
JIOMAITHUX KUBOTHBIX)

123 JlaboparopHuas padota Nel4 «U3yuyenue 1
MOPOJI TOMAIITHUX KUBOTHBIX)
MeToap! ceIeKIIMOHHON paboTHI.

124 JlabopatopHnas pabora Nel4 «3yuenue 0.5
METOJIOB CETIEKIIUU PACTEHUI»
JlocTH>KEeHMS CeJIEKIUN PACTEHMI.

125 [IpakTuueckas pabora Ne7 «[IpuBuBka
pacTeHuin»

126 JlocTrKeHHs CeIeKITUN KUBOTHBIX.

127 JlocTrKEeHHS CEeNeKIIMU MUKPOOPTaHU3MOB.

128 CoxpaHeHue, U3y4eHHe U UCTIOJIb30BaHUe
TCHETHYECKUX PECYpPCOB

129 buoTtexHonorus kak Hayka U OTpacib
MIPOU3BO/ICTBA.

130 [Ipaktruueckas pabora Ne§ «M3yuenue 1
00BEKTOB OMOTEXHOJIOTUL

131 OcHOBHBIE HaMpPaBIEHUS CHHTETUYECKOM

OMOJIOTUH




132 XpoMOCOMHasi HH)KEHEepUs 1
133 ['eHHas MHKEHEPHS 1
134 MeaunuHcKe OMOTEXHOJIOTUU 1
135 [ToBTOpeHwme, 0606H_IGHIfC u 1
CUCTeMAaTH3AIHsI 3HAHHIA
136 Pe3epBHBIIT ypOK. 1
OBIIEE KOJIMYECTBO YACOB I10 136 o5

[NPOTPAMME




KOHTpOJIbHO-I/I3MepI/ITeJIbeIe H OIICHOYHBIC MaTCPHAJIbI

XUMHNYECKAS OPTAHU3ALIUA KJIETKHA

apuanT 1 .
E BBINIOJIHEHUH 3a/1aHuil 1 — 8 BbIOEpHUTE TPU MPaBUIIbHBIX OTBETA.

1. BoiGepure npumepbl GyHKUHUI 0eIKOB, OCYIIECTBJsIEMbIX UMM Ha KJIE€TOYHOM YPOBHe
JKU3HMU.

1) obGecrieunBarOT TPAaHCIIOPT HOHOB Yepe3 MeMOpaHy

2) BXOJAT B COCTaB BOJIOC, IEPHEB

3) bopMUPYIOT KOXKHBIE TOKPOBHI

4) aHTUTENA CBA3BIBAIOT AHTUTEHBI

5) 3amacaroT KUCIOpO]I B MBIIIIAX

6) obecnieurBalOT paboOTy BepeTeHa JeIECHUS

2. Boi0epure npusnaxku PHK.

1) conepxxutcsi B pubocoMax U sIPbIIIKE

2) crocoOHa K peruTiKaIiuu

3) COCTOUT U3 OJTHOM 1T

4) conepKUTCS B XpOMOcoMax

5) nabop nykneoruaoB ATI'L]

6) Habop nykieorunoB AI'TY

3. Bce npuBeaéHHbIe HUKE XUMUYECKHE 3J1eMEeHThI, KpoMe TPEX, IBJISI0TCH MaKPOdJIeMeHTaMM.
OnpenesuTe 3J1eMEHThI, «BbINAIAI0MIHE» U3 001Ero CNUCKA, M 3aNUIIUTE B 0TBET HUPPHI, Mo
KOTOPBLIMHU OHU YKAa3aHbI.

1) uuHK
2) ceneH

3) Maraui
4) xyop

5) pocdop

6) MBIIIBSIK

4. Kakue ¢pyHKUMHU BbINOJHAIOT YIJIEBOAbI B OPraHU3Me )KMBOTHBIX?

1) kKaTanuTHYECKYIO
2) cTpyKTypHYyIO

3) 3amacaronryro
4) ropMOHAJIBHYIO

5) COKpaTUTEIBHYIO



6) SHEPTETUUYECKYIO

5. beaku, B 0TJIH4YHe OT HYKJIEHHOBBIX KHCJIOT,

1) yuacTBYyIOT B 00pa30BaHUU IJIa3MaTHUECKON MeMOpaHbl
2) BXOJAT B COCTAaB XpOMOCOM

3) y4acTBYIOT B TyMOPaJIbHOM PEryIsILIUU

4) OCyIIECTBIISAIOT TPAHCIIOPTHYIO (DYHKITUIO

5) BBIMOJHSIOT 3AIIUTHYIO (PYHKIIUIO

6) mepeHOoCT HACIeICTBEHHYIO HH(POPMAIUIO U3 siApa K pudocome

6. Kakue u3 nepe4nc/ieHHbIX 0€JIKOB HEBO3MOKHO 00HAPYKUTh BHYTPH MbIIICYHON KJIETKH?
1) akTun

2) reMorsI00MH

3) pubpunoTreH

4) AT®daza

5) PHK-nonmmepasa

6) TpurcuH

7. BoiOepuTe 0CO0EHHOCTH CTPOCHUSI MOJIEKYJI 0eJIKOB.

1) cocTosT U3 )KUPHBIX KUCIIOT

2) cOCTOSIT U3 aMUHOKHCIIOT

3) MOHOMEpBI MOJIEKYJIbI YAE€P)KUBAIOTCS MENTUAHBIMU CBSI3IMHU

4) cocTOST U3 OJIMHAKOBBIX 110 CTPOECHUIO MOHOMEPOB

5) npeacTaBisOT cO00 MHOTOATOMHBIE CIIUPTHI

6) yeTBepTUYHAs CTPYKTYpPa MOJIEKYJ COCTOUT U3 HECKOJIBKUX III00YII

8. BoiGepure Tpu PpyHKIIUM, XapaKTepPHbIE TOJIbKO sl 0€J1KOB.

1) sHepreTrueckas

2) KaTaauTHYecKas

3) nBuraTenbHas

4) TpaHcTiOpTHas

5) cTpyKTypHas

6) 3amacarormias

9. Bce nepeunciieHHbIe HUKe IPU3HAKHU, KPOMeE IBYX, MOKHO HCII0JIb30BATH /1JIsl ONIUCAHUSA
moutekyJabl JIHK. Onpenesanre 1Ba NpU3HAKA, «BbINAAAIONIAX» U3 001Ero CMCKa, U 3allUIINTE B
Tadauny nupsel, N0 KOTOPHIMH OHH YKa3aHbI.

1) cocTouT U3 IBYX MOJUHYKJICOTUAHBIX LI€TIEH, 3aKPYUCHHBIX B CIIUPAIIb
2) nepeHOCUT HH(OPMAIIMIO K MECTY CHHTE3a OesKa

3) B KOMIUIEKCE C O€JIKaMU CTPOUT TeNI0 PUOOCOMBI



4) criocobHa caMOyABauBaThCs
5) B KOMIUTEKCE ¢ OeskaMu 00pa3yeT XpOMOCOMBI

10. Bce mnpuBeaéHHble HUKe NPU3HAKH, KpPOMe JBYX, MOKHO MCHOJb30BaTh IS
onpenejseHus QyHKUMA JUNHIAOB B KieTke. Onpenenure JBa NPU3HAKA, «BBINAJAIIAX» M3

0011ero CNUCKA, M 3aNMIIUTe B Ta0 M1y HH(PbI, 01 KOTOPHIMH OHHM YKa3aHbI.

1) 3anacaromias

2) perynsropHas

3) TpaHcnopTHas

4) pepmeHTaTHBHAS

5) cTpoutenbHas

11. Bce npuBeiéHHbIe HUKE MPU3HAKHU, KPOMe ABYX, MOKHO MCII0JIb30BATh /1J1s1 ONHCAHUSA
(pyHKUMIi HYKJEHMHOBBIX KHCJIOT B KjaeTke. Ompeaenure ABa NMPU3HAKA, «BbINAJAIIIUX» U3
0011ero CNUCKA, H 3aNMIIUTE B 0TBET HU(PHI, 0] KOTOPHIMH OHU YKA3aHBbI.

1) ocymiecTBIsAIOT TOMEOCTa3

2) mepeHocsAT HacleACTBEeHHYIO HH(POPMAIIUIO U3 Aapa K pudocome

3) yuacTByIOT B OMOCHHTE3€ Oenka

4) BXOZAT B COCTaB KJIETOUYHON MeMOpPaHBbI

5) TpaHCTIOPTUPYIOT aMUHOKHCIIOTHI

12. Bce nepeunciieHHbIe HUKE MPU3HAKH, KPOMe JABYX, MOKHO HCII0JIb30BATH /LI ONMUCAHUS
SIMYHOrO0 0esika anbOymuHa. Onpeaenure 1Ba NPU3HAKA, «BbINAAAOIINX» U3 0011ero CINUCKAa, U
3anMIIMTe B Ta0auny Hugpsel, 101 KOTOPHLIMH OHU YKA3aHBI.

1) COCTOUT U3 aMUHOKHCIIOT

2) nuIeBapUTENbHBINA (PepMEHT

3) nenarypupyer oOpaTUMO NpHU Bapke sina

4) MOHOMEPBI CBSI3aHBI MENTUAHBIMH CBSA3SIMU

5) monekyina oOpa3yeT MepBUYHYIO, BTOPUYHYIO U TPETUUHYIO CTPYKTYPbI

13. Bce nepeunciieHHbIe HUKe MPU3HAKH, KPOMe AIBYX, MOKHO HCII0JIb30BATH /IS ONMUCAHUS
moekyasl PHK. OnpenesanTe 1Ba Npu3HaKa, «BbINAIAI0MKE» U3 0011ero CMCKA, U 3aNUIINTE B
Tabauny nudpsl, M0 KOTOPLIMH OHU YKA3aHBI.

1) cocTOUT U3 IBYX MOJUHYKJICOTUAHBIX LEMeH, 3aKpYUEeHHBIX B CITUPAIb
2) nepeHoCUT UHPOPMAIIHIO K MECTY CHHTEe3a Oerka

3) B KOMIUIEKCE ¢ OeTTKaMH CTPOUT TeJI0 pUOOCOMBI
4) cocoOHa caMOy1BauBaThCs

5) mepeHOCUT aMHUHOKHUCIIOTHI K MECTY CHHTE3a Oeka

14. YcTaHoBUTE COOTBETCTBHE MEKAY KJacCaMMU OPraHm4eCKMX BEEeCTB H UX CBOMCTBaMH U



GyHKUMSIMH B KJIETKe.

OCOBEHHOCTU CTPOEHMS 1 CBOVICTB BEIIIECTBA
BEIIECTBA

A) TuIpOdUITBHBI 1) yrneBojsl
b) umeroT runpodoOHBIE yuacTKH 2) TUTIAIBI

B) MoryT BBITIONHATH CUTHATIBHBIC (DYHKITUU

I') OBIBAIOT KUJIKUMH B TBEPIBIMHU

J1) cimy>kat CTpyKTYPHBIM 3JIEMEHTOM 000JI0UEK
E) cnyxaT cTpyKTYypHBIM JICMEHTOM MEMOpaH

3anummure B OTBET HUQPHI, PACIIONOKUB MX B TIOPSIKE,
COOTBETCTBYIOLIEM OyKBaM:

A B B r i E

15. YcranoBHuTE COOTBETCTBHE MEKAY NPU3HAKAMHU U BUAAMHU HYKJIC€HHOBBIX KHCJIOT.

BUJIbI
I[MPU3HAKHN HYKIJIEMHOBBIX KUCJIOT HYKJIEMHOBBIX
KHUCJIOT
A) XpaHUT HaCIEICTBEHHYIO HH(OPMAIIHIO 1) AHK
b) xonupyeT HaciaenCTBEHHYIO HH(POPMAIUIO U 2) u-PHK
rnepenaér e€ K 3) T-PHK

MECTY CUHTe3a Oemnka

B) sBisiercs matpuie ans cuHTe3a 6enka

I') cocrout u3 n1ByX ueneun

J1) IepeHOCUT aMUHOKHCIIOTHI K MECTY CUHTE3a
Oenka

E) cnennduyna 1o oTHOMEHUIO K aMUHOKHUCIIOTE

3anmuiuTe B OTBET I_[I/I(I)pbl, PacIioJIOKUB UX B IMOPAAKE, COOTBETCTBYIOILICM 6YKB8.MI

16. YcraHoBHTEe COOTBETCTBHE MEXKIY OCOOEHHOCTSAMH CTPOCHUS M CBOMCTB BellecTBa M

BC¢IIECTBOM, HMCHOIIIUM I3TH 0COOEHHOCTH.

OCOBEHHOCTU CTPOEHUS U CBOVCTB BELL[ECTBA
BEILECTBA



A) HenospHbI, HEPACTBOPUMBI B BOJIE 1) 6enxu

b) B cocTaB BXOAUT OCTATOK TIMIICPUHA 2) yTraeBOIbI

B) MmoHOMepoMm siBisieTCs TIII0KO3a 3) munuasl

") MoHOMEPBI CBSI3aHBI IENTUIHON CBS3BIO

J1) obnanaroT hepMEeHTATUBHBIMH (DYHKIMSIMU

E) BXoasT B cOCTaB KJIETOUHBIX CTEHOK PACTUTEIbHBIX

KJIETOK

3anuiuTe B OTBET LU(PHI, PACHOJIO0KUB UX B MOPSJIKE, COOTBETCTBYIOIIEM OyKBaMm:

17. Pemiure 3agaun:
1. Opnna u3s neneit JIHK umeer cnenyronuii cocta: AATIH AL T ATI]
JoctpoiiTe BTOpPYIO Ilenb. YKaXuTe OOIIee YUCIO0 BOJOPOAHBIX CBs3ed. OTBET 00OCHYMHTE.

2. B monekyne [JHK TUMUAMIOBBIX HYKIEOTUOB HacUUThIBaeTcs 23% oT 0011ero uncia
HyKJIeoTH10B. Omnpenenure KoaudecTBO (B%) aAeHUIIOBBIX M LMTUIMIIOBBIX HYKJICOTHUI0B. OTBET
obocHyiiTe.

Bapuanr 2
IIpu BbInoTHennu 3aganuii 1 — 8 BpiOepuTe TPU NMPAaBUIbHBIX OTBETA.

1. Kakne ()yHKIMM BBIIOJHSIOT B KJIETKE MOJICKYJIBI YIVICBOA0B M JTHIHAOB?

1) uapopmMannoHHYIO

2) KaTaJIuTHYECKYIO

3) CTpOUTENbHYIO

4) sHEpreTHUECKYIO

5) 3amacarouryro

6) ABUTaTEIbHYIO

2. Bce npuBeaéHHbIC HMKE XMMUYECKHE 3JIEMEHThI, KpoMe TPEX, IBJISIOTCH OPraHOTeHAMM.

Onpe}le.m/lTe NPpU3HAKH, «BbINIAJAIOIIHUEC» U3 0611[61“0 CITMCKAa, U 3aIIMIIIMTEC B OTBET Ill/l(l)pl)l, moa
KOTOPbIMH OHH YKa3aHbI.

1) Bomopon
2) a30T

3) Marauit
4) xnop

5) KuCI0poa
6) docop

3. Kakue pyHKUMHU BBINOJHSIOT JUNUABI B OPraHu3Me ;KUBOTHBIX?



1) pepmenTaTHBHYIO

2) 3amacaroliyo

3) PHEpreTUYECKYIO

4) CTpyKTypHYIO

5) COKpaTUTEIbHYIO

6) perenTopHyIO

4. Boioepure Tpu ¢pynkunu JHK B kierke

1) nocpeaHuK B miepeaue HACIeICTBEHHOM nH(opMauu
2) XpaHeHHEe HacIeICTBEHHON HH(OpMaIIH

3) KoJMpOBaHUE AMUHOKUCIIOT

4) marpuna jist cuaTe3a uPHK

5) perynsTopHas

6) CTPYKTYpUPOBAHHE XPOMOCOM

5. Moaekysna uPHK

1) nonumMep, MOHOMEPOM KOTOPOTO SIBIISIETCSA HYKJIEOTU

2) monuMep, MOHOMEPOM KOTOPOTO SIBJISIETCS aMUHOKHUCIIOTA
3) ABYIIENIOYHBIN TTOJIUMED

4) OHOILIETIOYHBIN MTOJTUMED

5) nepenaét HacleICTBEHHYIO HH(OPMAIIHIO

6) BBITIOJIHSIET YHEPTETUUECKYIO (DYHKIIHIO B KJIETKE

6. Kakue npu3Haku xapaktepHsl 1s Mosekyabsl JTHK?
1) cOCTOUT U3 OAHOM MOTUNENTUAHON HUTH

2) COCTOUT U3 ABYX MOJMHYKICOTUAHBIX HUTEH, 3aKPYUEHHBIX B CIIUPAIIb
3) UMeeT HyKJI€OTHI, COJICPKAIIUN yparni

4) uMeeT HyKJICOTU/I, COAEpKAIIUNA TUMUH

5) coxpaHsieT HacJIeICTBEHHYIO HH(OPMALINIO

6) nepeHocuT HHPOPMALIKIO O CTPOSHUH OeJKa U3 Aapa K pudbocome
7. MoHocaxapu/bl B KJIeTKe BbINOJHAKT GyHKIUN:

1) sHEpreTHUecKyIO

2) COCTaBHBIX KOMIIOHEHTOB TMOJIMMEPOB

3) uadopManoHHYIO

4) cocTaBHBIX KOMIIOHEHTOB HYKJICHHOBBIX KUCIIOT

5) 3aImuTHYIO

6) TpaHCIIOPTHYIO

8. Yem mouexkyna uPHK otriamvaercsa or IHK?



1) mepeHOCUT HACJIEICTBEHHYIO HH(POPMAIIHIO U3 sJipa K pudocome

2) B COCTaB HYKJICOTHOB BXOJST OCTATKH a30TUCTBHIX OCHOBaHUM, yrieBoa U GochopHOH KUCTOTHI
3) COCTOUT M3 OJTHOM MOJUHYKJICOTHIHONW HUTH

4) cOCTOUT U3 CBSA3aHHBIX MEXK/y COOOM JIBYX MOJUHYKICOTHIHBIX HUTEH

5) B ee cocTaB BXOJMT YIJIeBOJ pru003a U a30TUCTOE OCHOBAHUE YpaIlI

6) B ee COCTaB BXOJMT YIJIEBOJ A€30KCUPH003a U a30TUCTOE OCHOBAHUE TUMUH

9. Bce npuBeeHHbIEe HHKE TPU3HAKH, KPOMe JIBYX, SIBJSIOTCS QYHKUMSIMU JIUITHTO0B.
Onpenesanre 1Ba NPU3HAKA, «BbINAJAOMIUX» U3 0010 CUCKA, M 3aNUIINATE B TA0MIYy HUPPHI,
M0/ KOTOPbIMM OHU YKa3aHbI.

1) 3anacaronryro

2) rOpMOHAJIbHYIO

3) dbepMeHTaTHBHYIO

4) nmepeHoc4rKa HacJaeICTBEHHON HHpOpMAaIH
5) SHEPreTUYECKYIO

10. Bce l'IpI/IBeL[éHHLIe HUKE IIPU3HAKH, KPOME IBYX, MOKHO UCIIOJIbB30BATb AJd OIMHCAHUA
0€JIKOB M HMX 3HAYEHHHA B OpraHusmMe 4YejioBeka U KUBOTHBLIX. Onpez[e.mne ABa IIPpU3HAKA,
«BbIIAAAKOIIUX>» U3 oﬁmero CIIMCKAa, U 3aIIMIIIUTE B OTBET ].[I/I(l)pbl, Mo KOTOPbIMHA OHU YKa3aHbI.

1) ciy>xaT OCHOBHBIM CTPOUTEIBHBIM MaTEPUAIOM

2) pacHIeTUISIOTCS B KAIIEYHHUKE JI0 TIIMIEPUHA U )KUPHBIX KACIOT
3) oOpa3yroTcst U3 aMHHOKHCIIOT

4) B e4eHU MPEBPALIAIOTCS B TJIMKOT€H

5) B kauecTBe (PEPMEHTOB YCKOPSIOT XUMHUECKUE PEAKIH

11. Bce nepeunc/ieHHble HUKe PU3HAKHU, KPOMe ABYX, MOKHO MCII0JIb30BaTh ISl ONMCAHUS
MOJICKYJIbI MHCYJIHHA. Onpenennre ABa NPHU3HAKA, «BbINAJAIOIIME» W3 00IIEro CNHCKa, W
3anuImTe B Ta0auny uugpbl, 104 KOTOPHIMH OHH YKA3aHbI

1) cocToUT U3 AMMHOKUCIIOT

2) TOPMOH HAANOYEYHUKOB

3) KaTanM3aTOp MHOTUX XHMUYECKUX PEaKITHi
4) TOPMOH TOJIKETYZJOYHOM JKeJe3bl

5) BemecTBO OEIKOBOM MPUPOIBI

12. Bce nepeunc/ieHHbIe HUKe IPU3HAKH, KPOMe ABYX, MOKHO HCII0JIb30BATh ISl ONMCAHUS
moJiekyJsl JIHK. Onpenesanre ABa Npu3HaKa, «BbINAJAAI0NIIHE» U3 00111ero CMCKa, U 3alUIINTe B
Tabauny nudpsl, N0 KOTOPLIMH OHU YKA3aHBI.

1) cocTouT U3 IBYX Iernei, 00pa3youmx Cupab
2) conepxut Hykiaeotuasl AT
3) B cocTaB BXOJUT caxap pubo3a

4) camoyzaBauBaeTCs



5) yyacTByeT B IIpOLIeCCe TPAHCIIALNUN

13. Bce nepeunciieHHbIe HUKE MPU3HAKH, KPOMeE IBYX, MOKHO HCIIO0JIb30BATH /IJIsl ONMCAHUSA
kpaxmagna. Onpeneanrte ABa NPU3HAKA, «BbINAJAOIIMX» M3 00IIEro CNUCKAa, W 3alUIINTE B
Tadauuny unu@pol, 101 KOTOPLIMH OHU YKA3aHbI.

1) mpeacrasiseT co0oit moauMep anbda-TIHOKO3bI

2) COIePIKUTCS B aMUJIOIUIACTax B OopMeE 3epeH

3) oOpasyercsi B MUTOXOHIIPHUSX KJIIETOK PaCTCHUM

4) npezacraBisieT COOOK CMeCh aMIJIO3bl M AMUJIOTICKTHHA
5) HaKarIMBaeTCs B KJIETKAX TICUEHU M MBIIIIII

14. YcraHoBHUTE COOTBETCTBHE MEKIY OCOOCHHOCTSIMHM MOJIEKYJI YIJIeBOJA0B U X BHIAMMU:

OCOBEHHOCTHU BUIbI
A) MmoHOMED 1) nemmronosa
b) momumep 2) riaroKo3a

B) pactBopumsbI B Bozie

I') He pacTBOpUMBI B BOJE

J1) BXOZIAT B COCTaB KJIETOUHBIX CTEHOK
pacTeHui

E) BXozdT B cocTaB KJIIETOUHOTO COKa
pacTeHui

3amuiuTe B OTBET I_II/I(I)pBI, PpacIoJIO’KMB UX B IIOPAAKE, COOTBETCTBYIOIICM 6YKB8.MZ

15. YcranoBuTe COOTBETCTBHE MEXKTY CTPOCHUEM U (l)yHKlIHeﬁ BelIeCTBAa U €10 BU/10M.

CTPOEHME U ®YHKIIMA BUI

BEIIECTBA
A) MoneKyIla CHIIBHO pa3BETBIICHA 1) remorno6ux
b) umeer yeTBepTUYHYIO CTPYKTYPY 2) IIIUKOTeH

B) oTknanpiBaeTcs B 3amac B Ie4eHU

I') MoHOMEpaMu ABIISAIOTCS AMUHOKHUCIIOTHI

J1) ucnonb3yeTcs U1 NOAAEpKaHUs YPOBHS

KHCIIOpOJ1a

E) BbInosHsAET TPAaHCIIOPTHYIO (PYHKIINIO

3anuiuTe B OTBET LU(PHI, PACHOJIOKUB UX B MOPSJIKE, COOTBETCTBYIOIIEM OyKBaMm:

A B B r i E

16. YcTaHOBHTE COOTBETCTBHE MEKAY KJJaCcCaMHi OPraHnvdeCKuX BEIECTB U BBIMOJTHACMbIMUA



UMHU PYHKIMAMH B KJIeTKe.

OCOBEHHOCTU CTPOEHUS 1 CBOVICTB BEIIECTBA
BEILIECTBA 1) yrneBojsl

A) 3anacaHue YHEpruu 2) HYKJIEHHOBBIE

b) curnanbHas kucinotsl (JJHK, PHK)

B) xpaneHnue renerndeckoi HHGoOpMaIuu

I') nepenoc sneprun

J1) BXOJIUT B COCTaB KJIETOYHBIX CTEHOK U MEMOpaH
E) peanuzamus renernueckoit uapopmanuu (CHHTE3
Oernka)

3anummure B OTBET LU PHI, PACIIONOKUB HX B TOPSIKE, COOTBETCTBYIOIIEM OYKBaM:

17. Pemiure 3a1a4u:
1. Opnna u3 ueneit JIHK umeer cnenyrommii cocta: ATIHATTIHHI T A
JlocTpoiiTe BTOPYIO IleNb. YKaKUTE O0IIee YMCIO BOJOPOAHBIX CBs3eil. OTBET 00OCHYMTE.

2. B monekyne JIHK nutuannoBeix HyKiaeoTHA0B HacuuTbiBaeTcst 30% ot oluiero uncia
HYyKJI€oTH10B. Onpenennure KonuuecTBo (B%) I'yaHUIOBBIX U aJICHUJIOBBIX HYKI€OTHA0B. OTBET
obocHyiTe.

Bapmuanr 1
ﬁg)noq Bapuanr 1

TaHusg
E?B_?BI/IHBHHI/I OTBET JIOJKEH COJIEPKATh CIECAYIOIIUE AIIEMEHTHI
JIBI

1-146
2-136
3-126
4 -236
5-135
6 - 236
7-236
8-234
9-23
10-34
11-14
12 -23
13-14



14 - 121212
15-121133
16 - 332112
17 -1. TTAT'TTUTAT; 24
2. 21%
Bapuant 2
1-345

2 - 346
3-234
4-234
5-146

6 - 245
7-124
8-135
9-34
10-24
11-23
12-35
13-35

14 - 212112
15- 212111
16 - 112112
17 - 1. TATTAAITLLA; 27
2. 20%

Kpurepun onenuBanus:

AJIJIbI
TMCTKaA

100 - 90% 36-32 «5»
89 - 75% 31-27 «4»
74 — 50% 26 -18  «3»
49% u menee 17-0  «2»

CTPYKTYPHASA OPTAHU3ALUA KIIETKHA
1 Bapuanr.

1. Kakyo GyHKUIMIO BBINOJIHSIOT 3TH KJIE€TOYHbIEe CTPYKTYPHI.



1) Muroxonapus a) dotocuHTE3

2) JInzocoma 0) TpaHCHIOPT BEIIECTB BHYTPU

3) XmopormiacT KJIETKH IO CIEIaTbHbIM
4)3uomia3mMaTuyecKas KaHaJlaM

CEeTh B) cuHTe3 ATD

5) Annapar I'onbxu I) IEepeBapUBaHUE CTAPBIX

6) Pubocoma HEHY)KHBIX 9aCTEeH KJICTKU

7) Kiierounas crenka J) CUHTE3 OCITKOB.CUHTE3 )KUPOB U
8)buonoruueckas YIJIEBOJIOB, X yIIaKOBKa B
MeMOpaHa y3BIPBKH.

€) u30upaTeNbHBIA TPAHCIIOPT
BEIIIECTB B KJICTKY.
) 3alIUIIAET KIETKY OT
MEXaHUYECKHUX MMOBPEKICHHUI
2. BcraBbTe B TekeT «’ KHBOTHas KJIETKA)» NMPONMYIIEHHbIE TEPMUHBI U3 MPEII0KEeHHBIX,
HCI0JIB3Ysl MOPSIIKOBBIE HOMepa. BeinuiuTe BLIOPaAHHBIE HOMEpPa

JKNBOTHAS KJIETKA

Bce npencraButenu napcrsa JKuBOTHBIE COCTOST U3 (A) xnetok. Hacnencreennas
nH(OpPMALIKS B 3THX KJICTKaX 3aKII0YCHA B (B), xoTopsie HaxoasaTCs B siape. [locTossHHBIC
KJIETOYHBIE CTPYKTYPBI, BHITIOIHSAIONINE 0COObIe (PYHKIINU, HA3bIBAIOT (B). Onam u3 HuX,
HarpuMep ('), yyacTBYIOT B OMOJIOTHUECKOM OKHCIICHHH U HAa3bIBAIOTCS «IHEPTrEeTHYCCKUMHU
CTAHILIMSIMHY KIIETKH.
ITEPEYEHb TEPMHWHOB:
1) konmpueBas JJHK

2) nuzocoma

3) sykapuoTuueckas
4) MUTOXOHAPUS

5) xpoMocoma

6) MpoKapuoTHYECKast
7) opranous

8) xyoporiact

3anuimuTe B OTBET I_II/I(I)pBI, PpacCIlOJIOKUB UX B IOPAAKE, COOTBETCTBYIOILICM 6y1(BaMI

A b B r

3. YcTaHOBHTE COOTBETCTBHE MEKIY PYHKIIUSIMU KJIETOYHBIX CTPYKTYP H CTPYKTYPaMHu,
H300paKEHHBIMHU HA PUCYHKeE: K KAXK/10ii MO3UIUM, JAHHOI B IEPBOM CTO0JI01Ie, Mo0epuTe
COOTBETCTBYIOILY IO O3UIUIO U3 BTOPOIO CTOJI0LA.

OYHKINHU
A) ocy1iecTBIsIeT aKTUBHBIN TPAHCTIOPT
BEIIECTB
b) uzonupyer KIneTKy OT OKpy>Karomieil cpeasl
B) obecnieunBaeT n30upaTebHyIO
MIPOHUIIAEMOCTh BEIIECTB
I') oO6pasyer cekpeTopHBIC MYy3bIPHKH
J1) pactipesiesisieT BellecTBa KIETKHU M0
opraHeiam
E) ygacTByeT B 00pa3oBaHUU JTH30COM




3anummure B OTBET HUQPHI, PACTIONOKUB HX B MOPSJIKE, COOTBETCTBYIOIIEM OYKBaM:

A B B r i} E

4. Beinummure npeajioxkeHus, coaep:kamue 0U0J0rn4yeckrue olmmndKH, B HCIIPABJIEHHOM BHJe.
. KileTo4HbIi IEHTP COCTOUT U3 IBYX XPOMATHUJ.

. Hapy>xnast MeMOpaHa MUTOXOHJJPUU UMEET BBIPOCTHI, KOTOPBIE HA3BIBAIOTCS KPUCTHI.

. B ctpome xnoporutacta umeeTcs coOCTBeHHast KoubleBas monekyna JJHK.

. KryTuk cocTouT U3 5 MUKpOTpyOOUEK.

. JIelikomiacTbl — O€CLBETHBIE IJIACTUBI.

. Kinerounas memOpaHna cocTouT u3 AByX Ci10€B O0enKoB U GochonnunmmaoB

. Pubocomnr cocrosr u3 JIHK u 6enkoB.

. Kietka ®HUBOTHBIX UMeeT 000JI0UKY, KOTOPasi Ha3bIBAETCs KJIETOYHAs CTCHKA.

. 3amacaroluM BEIIECTBOM Y PACTEHUN SIBISETCS KUP U [NIMKOTEH.

10. ITnacTuabl BCTpeyaroTCs TOIBKO B KJIETKaX PACTEHUM.

11. JInzocombl — MeMOpaHHBbIE MY3bIPbKH, 3aII0JHEHHbIE (PEPMEHTAMU - CHHTETa3aMHU.

O o0 AN N kN

12. baktepuu OTHOCATCA K IPOKApUOTaM, T.K. X SApa MEJIKHE U HE COAEPKAT XPOMOCOM.

13. K nmpokapuoraM OTHOCSITCSI TPUOBI U CHHE-3€JIeHbIE BOJIOPOCIIH.

14. Bupycsl — HEKJIETOUHbIE (POPMBI JKU3HU.

15. MUTOXOHIpPUH U TIIACTHABI — 3TO AByMEMOpPaHHbIE MTOJYaBTOHOMHBIE OPTaHOU bl SYKApUOTHIECKON
KIIETKHU..

5. BoiOepuTe TpH BepHBIX 0TBETa U3 IIECTH
JlaiiTe XapaKTepUCTUKY XJIoporiacTam?

1) CocTouT U3 MIOCKUX LIUCTEPH

2) ImeeT oqHOMEMOpPAHHOE CTPOCHHE

3) meet 1BymMeMOpaHHOE CTPOCHUE

4) Conmepxut cBoto mosiekyny JTHK

5) YuactBytoT B cunte3e ATD

6) Ha rpanax pacnonaraercs xaopodusi

6. BoiOepuTe TpH BEPHBIX 0TBETA M3 LIECTH
Yem pacTuTeNbHAS KJIETKA OTJIMYAETCS OT ;KMBOTHOM KJIeTKH?
1). Umeet Bakyonub ¢ KIETOYHBIM COKOM

2). KnetouyHasi cTeHKa OTCYTCTBYET

3). Cnoco6 nutaHust aBTOTPOGHBIN

4). VMeeT KJIETOYHBIN IEHTP

5). MmeeT XJIOpPOILIACTHI € XJIOPODUILTIOM

6). Cioco6 muTaHus TeTepoTpOdHBIN



2 BapuaHT.

1. Kakyo GyHKUMIO BBIIOJIHSIOT 3TH KJIE€TOYHbIE CTPYKTYPHI.

1) Xnopomnact a. U30MpaTeNbHbBIN TPAHCIIOPT

2) JImzocoma BEIIIECTB B KJIETKY

3) MutoxoHapus 0. TpaHCTIOPT BEIIECTB BHYTPHU

4) DHJ0MIIa3MaTUYECKas CeTh KJIETKU MO CIIEUATbHBIM KaHaJIaM.
5) Anmapart ['onbmxu B. cunte3 ATO.

6) Kiterounslii ieHTp T. OCYILIECTBIISIET BHYTPUKIIETOYHOE
7) Knerounast cteHka IepeBapruBaHUE MUIIH.

8) buonornyeckas membpana 1. 00pa3zyeT BepeTeHo JeJIeHUs BO

BpEMS JICTICHUS KJICTKH.
€. HAaKOIUICHHUE BEIICCTB U UX
YITAKOBKA B TY3BIPHKHU.
XK. OTOCHUHTE3.
3. 3aIIMIIAET KIETKY OT
MEXaHUYECKUX MMOBPEKICHHIMA.
2. BeraBbTe B TeKCT «OT/IHYNe PACTUTEIHHON KJIETKH OT KUBOTHOID> NMPONMylIeHHbIe TEPMUHBI U3
NpeIJI0KEHHOT0 MepeyHsi, HCMOJIb3Ys s 3Toro nudposbie 0003HAYEHHS. 3aANMIIUTE B TEKCT
nu(pbl BHIOPAHHBIX 0TBETOB, a 3aT€M INOJYYHBIIYIOCS MOCTAEI0BATEIHLHOCTH HUDP (MO0 TEKCTy)

BIIMIINTE B NIPUBEAEHHYI0 HUKe TA0IMIy.

OTJIMYUE PACTUTEJBHOM KJIETKH OT ) KUBOTHOM

PacturenbHas kieTka, B OTJIMYME OT >KUBOTHOW, MMEET KPYITHBIC (A), xoTopeIe Yy
CTapbIX KJIETOK (b) u BBITECHSAIOT AAPO KIETKU U3 IIEHTpa K €€ obosouke. B kierounom
COKE€ MOTYT HaXOAUThCS (B), xoTOpBIE IPUIAIOT €1 CUHIOK, (PUOJETOBYIO, MAJTMHOBYIO
okpacky u ap. O60s04Ka paCTUTENBbHOM KIETKH MPEUMYILIECTBEHHO COCTOUT U3 D).
I[NEPEYEHb TEPMIMHOB:
4)
1) xsoporutact ~ 2) BakyoJlb 3) NUrMeHT
MUTOXOHJIPHS
5) cnuBatotcest  6) pacmanaroTcs 7) uemronosa 8) rmoko3a

3anmuiuTe B OTBET I_[I/I(I)pbl, PacIoJIOKMB UX B IIOPAAKE, COOTBCTCTBYIOIICM 6y1(BaMZ

A b B r

1. YcTaHOBHUTE COOTBETCTBHE MEKIY XapAKTEPUCTUKAMHU U OPTaHOMIAMH, H300PAKEHHBIMH HA
PHMCYHKAX: K KaXK/10ii MO3UIUM, JAHHOI B MEPBOM CTO0JI0IE, MOI0epUTe COOTBETCTBYIOLIY IO
MO3ULMIO U3 BTOPOI0 CTOJIOA.

XAPAKTEPUCTUKH OPI'AHOUAbI
1)
A) BbIpabatbIBaeT 3Hepruio B Buge ATD
b) ocymectBnsier cuntes Oenka
B) coenunsieTcs ¢ 3yKapHOTHUECKUMHU
pubocoMamu
I') cogepxut konpuesyro JJHK



J1) siBsieTcst OTHOMEMOpaHHBIM OPTaHOUIOM
E) oxucnser opranudeckue BemecTBa 10
YIIIEKUCIIOTO T'a3a U BOJIBI

3anuuuTe B OTBET UG PHI, PACHIOJIOKUB UX B MOPSJIKE, COOTBETCTBYIOIIEM OyKBaMm:

A B B r i} E

Boinuiuure MNPECAJI0KECHUSA, COACPKALIIUEC OHoJIornYecKue OHII/IﬁKI/I, B HCIIPABJCHHOM BHJIC.

1

e <IN Be)\ R W N

. KineTounslii IEHTP COCTOUT U3 IBYX LEHTPOMED.

. BHyTpenHsis MeMOpaHa XJIOpOIIACTOB UMEET BBIPOCTHI, KOTOPHIE HA3bIBAIOTCS KPUCTHI.

. B MexxmemMOpaHHOM MPOCTpaHCTBE MUTOXOHAPUI MMeeTcs coOcTBeHHas KonblieBas Mmosekyna JJHK.
. Xpomocomsl coctosT u3 JJHK u 6emkoB rucToHOB.

. XpOMOTMIIACThI — IJIACTHU/IBI 3€JIEHOTO I[BETa, YYaCTBYIOIIMX B Mpoliecce POTOCHHTE3A.

. Kinerounas creHka pacTeHuid COIEPKUT MypPErH.

. Pubocomsr coctodar u3 aByx cyobenuauil Hochonummmaos.

. Kinerounas crenka rppOoB COCTOUT U3 HECKOJIBKHX CIIOEB Kpaxmaa.
9.

3anaca10mHM BCIICCTBOM Y rpI/I6OB ABJIACTCA TJTIMKOI'CH.

10. KnerouHsblil HEHTp BCTPEYAETCS TOJIBKO B KIETKAX PACTCHUH.

11. IIpokaproTHUecKue KJIETKH He UMEIOT 0(OPMIICHHBIX s7ep.

12. bakTtepun He coaep>kaT COOCTBEHHBIX pUOOCOM, T.K. B UX LIUTOIJIa3Me HET SHA0IIA3MaTHUECKOM
CETH.

13. K npokapuoraM OTHOCSITCSI BUPYCBI.

14. )KuBOTHBIE U pacTUTENbHBIE KIETKU UMEIOT KIIETOUHYIO CTEHKY, COJIEPIKaIIE B CBOEM COCTaBe
MYpEUH.

15. MI/ITOXOH)IpI/II/I, JIN30COMBI, aIlrapar T'onpmxu OTHOCATCS K BaKYOHHpHOﬁ CUCTCMC KIICTKH.

. Bbl0epuTe TpH BEPHBIX 0TBETA M3 IECTH

JaiiTe XapakTepucTHKY KoMILIekcy I'obaxu

1) CocTouT U3 ceTH KaHAJIOB U MOJIOCTEN

2) CocTOHT U3 UCTEPH U ITY3bIPHKOB

3) OGpa3yroTcs TU30COMBI

4) Y4yacTByeT B yIaKOBKE BEIIECTB

5) YaactByet B cunTeze ATO

6) YuacTByeT B CHHTE3€ OeiKa

. BbiOepuTe TPU BepPHBIX 0TBETA U3 IIECTH

JaiiTe xapakTepucTUKY KoMIuiekcy I'obaxu

Bribepure Tpu npuzHaka npoKapruOTHIECKON KIETKH?



1) Umeetcs siapo

2) KnerouHast CTeHKa NPEACTaBIEHA MyPEUHOM WM IEKTUHOM

3) HacnencTBeHHbIH anmnapat pacroyiaraeTcsi B LUTOIIa3Me KIETKH
4) meeT KIETOUYHBIN LIEHTP

5) ImeeT XJI0pOIUIacThl C XJIOPOPHILIOM

6) B nuTomnasme pacnonaratorcsi puO0OCOMBI

Kputepuu onienuBanus:

TMeTKa
100 - 90% 36 -32 «5»
89 - 75% 31-27 «4»
74 — 50% 26 -18 «3»

49% u menee 17-0 «»

OBMEH BEIIECTB. OBECIIEYEHUE KJIETOK DHEPTUEM

BeinoJsinuTe TecT.
Yactb 1 DHeprernyecknii 00MeH B KJIeTKe

1. buosornyeckoe OKUCJICHHE OPraHMYEeCKUX BEIIECTB OTINYACTCH OT UX FTOPEHHUS TeM, 4TO0:

a) 4YacTh JHEPIUM NPEeBPALIAeTCs B TEILIOTY, a 4acTb — B AT®

0) Bcsl BbICISIIOIIASICA JHeprus 3anacaercs B Buae AT®

B) JHeprus BbleJisieTcs1 ObICTPO M BCA Cpa3y

) JHeprus BbleJsieTCsl MelJIEHHO U NOCTeNeHHO

2. Bnosornyeckoe okucjaeHre OPraHMYECKHUX BelllecTB U MX FOpeHHe CXOAHbI TeM, YTO B 000UX
cayydasix:

a) BblaeJsieTcs TenjioTa

0) Boigeasierca H20

B) Bhiaeasiercs:t CO2

r) cuHresupyercsa AT®

3. Pacimienyienne KaKMX MOJICKYJI 1aeT JHepPruio 1Js cuaresa AT® B muroxonapusix?

a) NMPOBMHOTIPAIHONH KHCJIOTHI

0) IJIIOKO03bI

B) MPOCTHIX CaXapoOB, ;KUPHBIX KUCJIOT

r) BOAbI

4. AT® pacuienJisieTcss 4 BblieJisieT JHEPIruio, rJIaBHbIM 00pa3oM, B:

a) MaTpUKCe MUTOXOHAPHUIL

0) KprcTaxX MUTOXOHAPHUIA

B) HApY’KHOH MeMOpaHe MUTOXOHAPHUIA

I) UUTOILIa3Me KJIeTKHU

S. I'nuko/143 NpOXoauT B:

a) KprucTax MUTOXOHAPHUIA

0) MaTpuKCce MUTOXOHAPHU I

B) XJIOPOILJIACTAX

I) IUTOILIa3Me

6. OxkucanrTeabHoe pochopuiupoBanme UaeT B:

a) nuTOoIJIa3Me  B) JIH30COMAX



0) XJIOpOIJIACTAX I') MUTOXOHAPHUSAX

7. OxkucanreabHoe pochopninpoBanne Ha3bIBAKT:

a) IJIMKO0JIU30M

0) KJIETOYHBIM JAbIXaHHEM

B) JHEPreTHYeCKUM 00MEHOM

r) Opo:keHueM

8. MoJiekyJibI-IePEeHOCYMKH, OCYLIECTBJIAIONAE TPAHCIOPT 3JIEKTPOHOB, PACIO0JI0KEeHbI:

a) B HUTOIJIa3Me KJIeTKHU

0) B MAaTpUKCE MUTOXOHAPHUIA

B) Ha BHYTPeHHeil MeMOpaHe MUTOXOHAPHI

I) B KPUCTaX MUTOXOHAPH A

A) B JIM30COMAaX KJIETKH

9. CxoJbK0 MOJIeKYJ AT® oOpa3yercss mpu OMOJIOrMYECKOM OKHCJIEHUH OHOI MOJIEKYJIbI TJIIOKO3bI?

a)20)368)381)50

10. I'nukou3 — 3710:

a) MOJIHOEe OKHCJICHH e IVII0OKO03bI 0e3 y4acTusi KMCJI0pojaa

0) MOJIHOE OKHCJIEHHE TJIIOKO03bI ¢ YYACTHEM KHCJI0pPoaa

B) HEIOJIHOE OKMCJIeHHe IVII0K03bI 0e3 y4acTus KHCJI0poaa

I') HEMOJIHOE OKUCJIEHHE TJII0KO3bI ¢ Y4aCTHEM KHCJI0Poaa

11. Cxoabko MoJieky AT® o0pa3yercs pH IVIMKOJIM3€ 0OJHOH MOJIEKYJIbI IJIIOKO3b1?

a)20)368)381r)50

12. PaGoTa mMoJieKyJ1, IepeHOCAIUX 3JIeKTPOHBI Yepe3 MeMOpaHy, IPUBOAUT K 00Pa30BaAHMIO:

a) CBOOOHBIX MPOTOHOB

0) AT®

B) KHCJIOPOJa

r) CBOOOJIHBIX )JIEKTPOHOB

) NHPOBHHOIPAAHON KHCIOTHI

€) aTOMOB BO/10po/ia

13.B pesyabTare riMKoaIn3a:

a) MOJIEKYJIbI-IIEPEHOCYHMKH 3arPyKal0TCsl AaTOMaMH BOA0OPO/a

0) 00pa3yoTCs CyNepOKCHIAHMOHBI KHCJI0PO1a

B) o0pa3syercs Boaa u cuHTesupyercss AT®

r) IVIIOK03a CHA4aJ1a NpeBpalaercsi B NMPOBHHOTPAIHYI0 KHCJIOTY

1) TJII0K03a cpa3y NMpeBpalaeTcs B MOJIOYHYI0 KHCJIOTY

¢) o0pa3yeTcsl BOAA M YIJIEKHCJIbIH ra3

14. I'mmko/1M30M HA3BIBAKOT:

a) peaknMu OKHCJIUTEIBHOr0 (oc(hopuInpoOBaAHUSs

0) pacuienJieHue MOJIeKyJI IO AeHCTBHEM (PepMEHTOB

B) pacluenuieHHe IJII0K03bI B )KHBbIX OPraHu3Max

) nNpouecc, 1AInil HandoJIbIee KoJau4ecTBo AT®

15. BuoJiornyeckuii CMbIC/ KJI€TOYHOI0 IBIXaHUSA 3aKJII0YAeTCs B:

a) BblIeJIeHHH YIJIEKHCJI0I0 ra3a, 3allMIaoero Ha 3emJjie Bce ;KMBoe

0) moTy4eHHH YJHEPTHH B JOCTYITHOM /I HCNI0JIb30BaHusA Gopme

B) MOIJIOLIEHNH KUCJI0POa, M30bITOK KOTOPOTI'0 ONAaceH AJsl IIAHeThI

r) cuHTe3e Mosiekya AT®, akKyMyIUpPYIOIIMX JHEPrUI0

1) BblleJIeHMH M30bITKA TelJia U 3aliTe 0T neperpesa

16. KineTouHoe abIXaHHE M TJIMKOJIM3 MOXO0KHU, IOTOMY YTO:

a) UX BIIepPBbIe ONMUCAJ OAMH Y4eHbli mo ¢pamuiiun Kpedc

0) 00a 3amacaloT JHepPruIo0 B CBA3AX MoJieKyJ AT®

B) 002 NPOTEKAOT B MUTOXOH/APHUAX

r) B utore o6a aarot H20 u CO2

17.B pe3yjbTare riiMKo0JIM3a HEKW MHUKPOOPraHU3M MOJYYMJ B CBOe pacnopsikeHue 18 mosaexkyna
AT®. CkoIbKO OH HCHOJIb30BAJ MOJIEKYJI INIIKO3b1?

18.0pranusm 4esi0BeKa B KauyecTBe HCTOYHHUKA JHEPIUH MCNOJb3YeT B MEPBYI0 ouepeab Korga
HX He XBATaeT, B J1eJI0 HAYT Toabko B 0e3BBIXOIHON CUTYAUN JJISl MOJy4YeHUS IHEPTrUum
OPraHu3M HCHOJb3yeT OObIYHO OpraHu3m He OKHCJIfAEeT, MOTOMY YTO 3TO TaK Ke

HEpPa3yMHO, KaK MCII0JIb30BaHUE JIa3€PHbIX ITUCKOB AJI 060rpeBa.



a) HYKJIEMHOBbIE KHCJIOThI

0) *KupbI

B) Oeaku

I) YIJIeBOAbI

19. B kayecTBe pe3epBHOI0 MCTOYHUKA JHEPIrHMH KUBOTHbIE HCHOJbL3YHT IVIMKOreH, pa3pyliasi ero
cHavaJa J1o:

a) IJII0KO03bI

0) caxapo3sbl

B) NMPOBUHOTPATHON KHCJIOTHI

r) MOJIOYHOI KHCJIOTHI

20. AT®-cuHTa3a NEPEHOCHUT Yepe3 MeMOpaHy:

a) arombl O

0) atombl H

B) IPOTOHBI

I) 3JIeKTPOHBI

n) AT®

e) AJld

21. Bpo:xkenne — 3T0 CHOCcO0 MOJTYyYeHUs] IHEPrUHM, MPH KOTOPOM NHPOBHHOTPAJHAsl KUCJIOTAa B
pe3yJibTare... MPeBPALIAETCsl B YCTOIYMBbIe KOHEYHbIe MPOAYKThL. JTHM CHOCOOOM MOJIL3YIOTCS
OpPraHu3Mbl, KUBYIIHE NPH .... JHEPrHM ITOT Mpolecc AaeT.... Jpoxiku, Hanmpumep, npu

OpoOKeHHH MOIYT NPeBpPAIIATh NMHUPOBHHOTPAIHYIO KHCJIOTY B ... H ... .

a) peakuuii nukiaa Kpeoca

0) riaukoJu3a

B) (pocopuiinpoBanus

r) u30biTKe O2

n) orcyrerBum O2

€) MHOT'O

7K) MaJI0

3) [VIIOKO03Yy

H) CIUPT

K) CO2

a) IHK

M) AT®-cunraza

22. Kakoii BeJITMYMHBI J0/IKHA JOCTHYH Pa3HOCTHh NMOTEHUHMAJIOB HA MeMOpaHe MUTOXOH/APHUH, YTOObI
NPOTOHBI CMOIJIM NPOTH Yepe3 AT®-cuHTA3y 1JIs1 BCTPEYH € JIeKTPOHaMu?

a)S50r m) 2 600 x/Ix

0) 200 x/I:x e) 10 000 mB

B) 200 MB :x) 3 400 cm

r) 400 BT 3) 170 kr

23. Bo cko0JbKO pa3 00JiblIe BbIACJSAETCH JHEPIMU NPH OKUCJIUTEIbHOM (ochopuiupoBaHum, 4eM
NpH IIHKoaIHn3e?

a) 20) 13 B) 18 1) 51 1) npuMepHO OAMHAKOBO

24. Ilocse axkTHBHOH (u3nyeckoid padoTbl MBIIINBI HAYHHAKT 00/1€Th, NMOCKOJIbKY B HHX
HAKaNJMBaeTCs:

a) YIVICKHCJIBIN ra3

0) NUPOBMHOIPAHASA KMCJIO0TA B) pochopHasi KUCI0TA

r) MOJIOYHAsI KHCJI0TA

dorocunres

25. B xsopomiacTax HCTOYHHKOM JHepruu Ajs cuHre3a AT® ciayxkur:
a) NUPOBMHOIPAIHAS KHCJIOTA

0) ranuepaabaerug

B) IUII0K03a

r) Boaa

1) CBeT

26. B kaerkax pacrenunii AT® o0pa3yercs B:



a) XJIopoIiacrax

0) pubocomax

B) MUTOXOHAPUSIX

I) IUTOILIa3Me

1) JIA30coMax

e) saape

27. Ilpouecc mpeBpamieHdsi MMPOBUHOIPAJAHOM KHUCJIOTHI B 3TWIOBBIA CHUPT U YIVIEKHCJIBIH ra3
Ha3bIBAIOT:

a) (OTOCUHTE30M

0) OMOCUHTE30M

B) poTosmzom

r) OpokeHueM

1) dochopuiupoBanuem

28. I'erepoTpodbl 0TIMYAKOTCS OT ABTOTPO(OB TeM, UTO BCera:

a) 3amacarT YHEPruIo B CBA3MX B MoJieKkyJax AT®

0) pa3pyliaoT OJJHU COeIMHEHUS U MPOU3BOASAT U3 HUX JIpyTrue

B) CHHTE3UPYIOT OpraHnyeckue BellecTBa U3 HEOPraHUYeCKUX

r) HOJYy4YaT JHEPTHI0 ¢ MOMOIIbIO AbIXaHUS UJIH OPOKeHUsI

29. CxoacTBO (poTOCHHTE32 M IBIXaHHUS B TOM, YTO 00a 3TU nmpouecca

a) MpUBOJAT K 0OpazoBanuto ATD

0) UIyT ¥ B MUTOXOHJPUSX, U B XJIOPOIJIaCTax

B) JAIOT PHEPTHUIO IJIsl KU3HU

r) 3aBUCAT OT paboThl ATd-cuHTETa3BI

30. K npoueccy npeodpa3oBaHusi CBETOBOM SHEPIrUU B JHEPrUI0 XMMUYECKHUX CBsI3ell OTHOCATCS:
a) TUIPOIIU3

0) TIMKOIH3

B) dporonus

T') IUPOJIU3

1) uuka Kpebea

e) ki KansBunHa

) XEMOCHHTE3

3) hoTOCHHTE3

31. Yro npaBUIbHO?

a) GoToTpodbI eATCS Ha reTepoTPOOB U aBTOTPO(POB
0) aBTOTpOdBI ACNATCSA HA POTOTPOPOB U XeMOTPO(OB

B) poTOTpOdbI IensITCs Ha aBTOTPOPOB U XeMOTPO(HoB

I') TeTepoTpOodbI 1enaTcst Ha aBTOTPO- OB U POTOTPODOB
32. B xJyiopomiacTax 3Heprus COJIHEYHOr0 CBeTa CHA4YaJ1a UAeT Ha:
a) oopazoBanue ATD

0) oOpa3oBaHME TITFOKO3BI

B) paznoxxenne H2O

T') BO30YXKICHHSI SJICKTPOHOB B XJIOPOQHILIE



33. IIpu ¢oTocuHTE3€ KUCJIOPOI 00pa3yercs u3:
a) H2O
6) CO2
B) TUIMLIEpaAJIbICTH 1A
T') TIFOKO3BI
34. IIpu ¢oTocuHTE3€ KUCJIOPOI 00pa3yercsi:
a) TOJILKO B CBETOBOM (paze
0) TOJIBKO B TEMHOBOH (haze
B) B 00eux (pazax
r) He 0Opa3yercs, a MOrJIomaeTCs
35. Ilpu ¢poTrocuHTe3€ KUCJIAOPOA 00pa3yercs B mpouecce:
a) MeTaboIM3Ma IITFOKO3BI
0) MOTJIOIICHHS CBETa XJIOPODHILIIOM
B) ¢poronmmza H20
r) riukonuza AT®
36. CO B TemHoOBOM (a3e poTocuHTE3a:
2
a) MpeBpaIaeTcs B aIeHO3UHTPUDOCHOPHYIO KUCTIOTY
0) pearupyeT ¢ KUCIOPOIOM
B) OKHCIISIETCS 0 TIIOKO3BI
T') BOCCTAaHABIIMBAETCSA 70 TIUIEPAIIbICTHIA

37. Mbliib B 3aKPBITOM COCY/I€ He IOTHOHET, eCJIM TaM HAXOAUTCH KUBoe pacTeHue. Kakoe emre
He00X0AUMO YCJIOBHE, YTOOBI ;)KHBOTHOE HEKOTOPOE BpeMsi 0CTABAJIOCH "KUBbIM?

a) H20 6) COz2 B) conHeuHBIii CBET T') XJIOPOPUILIT
38. Xuiopodui1 HAXOAUTCHA B:

a) 000JI0YKe XJIOpOIUIacTa

0) cTpoMe XJoporutacTa

B) KPUCTaX MUTOXOHPUN

r') MeMOpaHe THIIaKOU 0B

39. Kakasi 4acTh COJIHEYHOI'0 CIIeKTPa HauboJiee BaxkHA 1J151 (POTOCUHTEe3a?
a) TOJIbKO 3eTIeHast

0) TOJIBKO KpacHast

B) CHHSS U KpacHast

T') TOJIBKO CUHSA

40. Peakuus ¢oroamsa, uaymas npu gorocunrese, ormedena 0ykBoii (rae ®u — ocraTok
docdopnoii kucaorsl, a E — 3neprus):



a)4H" +e¢ +02 —» 2H2 O

0) AT® - AI® + D, + E

B) 2H2 O — 4H" + 4¢e" + O3

r) AI® + ®y + E — ATO

41. MosekyJbl NePEeHOCYHKH YJIEKTPOHOB U MOJIeKYJIbl AT®-cHHTa3 pacnosioxKeHbl B:
a) MUTOIIa3MaTHYECKO MeMOpaHe

0) xJIoporuracTax

B) MeMOpaHaxX THJIAKOUIOB

') CTPOME XJIOPOILIACTOB

1) IIUTOIIa3ME

42. Ilpu cunte3ze ATD B 3Hepruio ee cBsi3eil MepexoauT IHEPTUs:
a) BOJIbI

0) Kucnopoia

B) BOJOpOa

r) XxJIopouiia

1) MPOTOHOB

€) IEKTPOHOB

43. I'naBHbIC IpOLECCHI CBETOBOI (pa3bl poTOCHHTE3A:

a) cuare3 ATO

0) oOpazoBaHHe MPOTOHOB

B) BeIIeneHne O2

') CUHTE3 TJIIOKO3bI

44. I'naBHbIe Iponecchl TeMHOBOM (a3bl poTocuHTeE3a:

a) BocctanoBienne COz 10 Tiuiepaibaeruia

0) oopazosanue O2

B) CHTE3 IJIFOKO3bI U3 TIMIEpalIbIEruia

r) oopazoBanue ATD

45. ABToTpohI:

a) MOTJIOIIAIOT KUCIIOPOJI M BBIIENISIOT YIJIEKUCIBIN ra3

0) He MOT'YT /ie7aTh OPraHNYECKUE BEIIECTBA U3 HEOPTaHMUECKUX
B) MCHOJb3YIOT JJIS )KU3HH TOJIBKO SHEPTUIO0 XUMHUYECKUX CBSI3EN
I') CUHTE3UPYIOT OPraHMYECKUE BELIECTBA C IOMOLIbIO CBETA

1) MOT'YT UCIIOJIb30BaTh JUIsl )KU3HHU CBETOBYIO SHEPTHUIO

46. I'ereporpodbi:



a) MOTJIOLIAIOT KUCIOPOI M BBIACHSAIOT YIJIEKUCIBIN Ta3

0) HE MOTYT JieTIaTh OPTraHUYECKUE BEIIECTBA U3 HEOPTAHMUECKUX COCTUHEHHIA
B) HCHOJIB3YIOT JJIS 5KU3HH TOJIBKO SHEPTUI0 XUMHUYECKUX CBS3EH

I') CHHTE3UPYIOT OPTaHHMYECKHUE BEIIECTBA C TOMOIIBIO CBETA

1) MOT'YT HUCIIOJIb30BATh JIJISl )KU3HU CBETOBYIO SHEPIHIO

47. CTpoMa XJIOPOILIACTOB — 3TO MPOCTPAHCTBO:

a) TJe UAYT CBETOBBIE peakuu (POTOCHHTE3A

0) Tae UayT TEMHOBBIE peakuu (poTocHHTE3a

B) BHYTPHU THJIAKOUJIOB

') MEX1y TpaHaMH

48. I'panbl — 3T0:

a) MeCTo, TJie UAYT CBETOBbBIC peakinu (POTOCUHTE3a

0) MecTo, TJie UAYT TEMHOBBIE peakiuu GOTOCUHTE3a

B) MEMOpaHHBIC My3bIPHKH, YJI0KEHHBIC CTOIIKAMU

T') TUIAKOU/IBI, KacaloIIUecs APYT APYyra INIOCKUMHU YacTIMU

1) «BISTYMBAHMS BHYTPEHHEH MeMOpaHbl B XJIOPOIIacTax

49. 3nayenue GpoTocuHTE3a NJIs1 JKU3HM HA 3eMile B IPEBPALEHUH CBETOBOM JHEPIUH B JHEPruio:
a) xuMmuueckux cpszeit B ATD

0 ) XUMHUYECKHUX CBs3el B MOJIEKYJIaX-TIEPEHOCUNKAX HIEKTPOHOB

B) XUMHYECKUX CBSA3EH B MOJIEKYJAX TIIIOKO3BI

I') TEIUIOBYIO, KOTOPAsl paCCEUBAETCS U COTPEBAET IJIAHETY

50. ITocJie BO31eiicTBUS CBeTAa HA XJIOPOGUILI JJIEKTPOHbI IPOXOAAT Yepe3 MeMOpaHbl THIAKOU/I0B
Osaropaps:

a) 0COOBIM MOJICKYJIaM-TIEPEHOCYHKAM

0) oTBepCcTUSAM B MeMOpaHax

B) kaHany B AT®-cuHTaze, BCTpOSHHOH B MeMOpaHy

') BO3HUKIIIEH Pa3HOCTU MOTEHIIUAIOB

51. Peakunu TeMHOBO# (pa3bl (pOTOCHHTE3a HA3BAHBI TAK, IOTOMY 4TO:
a) MOTYT MJITH TOJIbKO B TEMHOTE

0) JJ1s1 HUX CBET POJIM HE UTPACT

B) OTKPBITHl BUHOTpasickUM HOYbIO

I') U3y4YEHBI €1le HEJJOCTATOHYHO

52. MukcoTpog)bl — 3TO OPraHu3Mbl, KOTOpPHIE:



a) OTHOBPEMEHHO CITOCOOHBI U K (POTOCHHTE3Y, M K IOTJIONICHUIO TOTOBBIX OPTaHUYECKUX COCTUHEHUH
0) Ha cBeTY 00pa3yIoT MIFOKO3Y, & B TEMHOTE CIIOCOOHBI MUTATHCS MOI00HO JKUBOTHBIM

B) B TEMHOTE CITOCOOHBI K JOTOCHHTE3Y, a HA CBETY 3aHATHI (HarorTo30M

T') HE HYXJIAIOTCS] B OPraHUYeCKUX BEIECTBAX KaK NCTOYHHUKE SHEPTUU

53. Dueprust mojiekyJa AT®D, oOpa3oBaBIIMXCHA HA CBETOBOM cTaaun GOTOCMHTE3a, HCIOJIb3YeTCs
AJs:

a) BCEX JKU3HEHHBIX MTPOIIECCOB PACTEHUS
0) co3/1aHUs 3aI1aCOB ITUTATCIIBHBIX BEIICCTB
B) CHHTE3a MOJIEKYJI TJTFOKO3bI

I') TPAHCIIOPTa YIJIEBOJOB B JIEHKOILIACTBI

Kpurepun oueHuBaHmsi:

TMETKA
100 - 90% 48 — 53 «5»
89- 75% 40— 47 «4»
74 — 50% 27 -39 3»
49% u meHee 26-0 «2»

OHTOTI'EHE3

1. YcTraHOBHUTE COOTBETCTBHE MEKIY OPraHOM, TKAHBIO O3BOHOYHOT'0 )KHBOTHOTO U
3apoabIeBbIM JIHCTKOM, U3 KOTOPOI0 OHH 06pa3yloTcsl.

OPI'AH, TKAHD 3AP(J)IIII/IBCI%EI?HH
A) KHIIIEUHUK 1) suTOIEpMAa
b) kpose 2) Me3onepma
B) mouku
I') nérxue

J1) XpsieBasi TKaHb
E) cepneunas mbimia

2. YCTaHOBHTE COOTBETCTBHE MKy CTPYKTYPOii OpraHu3Ma yejioBeKa U 3apoAbIIeBbIM JHCT-
KOM, U3 KOTOPOro 0Ha ¢(h)opMHPOBAJIACH.

CTPYKTYPA OPTAHU3MA 3APOJBIIIEBLIN JIH-
CTOK
A) GoneBbIe peLenTopbl 1) sxTonepma

b) BonocstHOM MOKpoB 2) me3o11epMa



B) numda u xpoBb
I') sxupoBasi TKaHb
J1) HOTTEBbIC TUTACTUHKHU

3. YcTraHOBHTE COOTBETCTBHE MEKIY 0COOEHHOCTHIO OHTOIreHe3a U IPYNIoil OPraHu3MoB, JJIsl KO-
TOPO# OHA XapaKTepHa.

I'PYIIIIA OPT'AHM3-
OCOBEHHOCTbB MOB
A) pa3BuTHE U3 TPEX 3apOABIIIEBBIX JIUCTKOB 1) KuweunononocTHbie
b) nepBHas cuctema auddysnoro tuna 2) ManomeTnHKOBbIE

N KOJIbYaThble YEPBU
B) pasmHO)XeHue nyTéM OYKOBaHUS

I') pa3BuTHE Oprann3Ma U3 JIBYCIOIHOTO 3apO/ibl-
ma

J1) Hanuuue cucTeM OpraHoB

4. YcTaHOBUTE COOTBETCTBHUE MCXKAY OpraHaMu 1 3apOJAbINICBbIMHA JIMCTKAMU, U3 KOTOPBIX OHU
Pa3BHUBAIOTCA.

OPI'AHBI ?I?/IPC(?FII[(];/IIIHEBHE
A) TOJI0BHOM MO3T 1) skTonepma

b) neuens 2) sHTOACpMA

B) xpoBb 3) me3oaepma

I') koctn

J1) momkenyaoyHas xxemnes3a
E) snuaepmuc koxu

5. YcTaHOBHUTE COOTBETCTBHE MEXKIY CTPYKTYPAMM M 3apOJbILIeBbLIMH JTUCTKAMH, 0003HA4YEeHHbI-
MM Ha pucyHKe uuppamu 1, 2: K Kak10il NO3UIUH, JAHHOI B IEPBOM €T0J101e, OA0epUTe COOT-
BETCTBYIONLYI0 IIO3MIHIO U3 BTOPOI0 CTOJI011a.

OPI'AH, TKAHb 3APOJIBIIIIEBBINA JIUCTOK
A) BHYTpEHHHE CIM3HCThIE TOKPOBBI
b) Hagnoueunuku
B) TkaHeBas KUAKOCTH
I') numda

J1) snuTenuii anbBeos

6.YcTaHOBHTE  COOTBETCTBHE  MEXKIY CTPYKTYpaMH M 3apoAbIIIEBBIMH  JIMCTKAMH,
0003HAaYeHHBIMH Ha pHcyHKe nudpamm 1, 2, U3 KOTOPBIX ITH CTPYKTYpPbI (POPMHUPYIOTCH: K
KaKI0# NO3UIIMM, JAHHOH B MEPBOM CTOJI0LIE, MOAOEPHTE COOTBETCTBYKIIIYI0 IO3HMLIMI0 M3
BTOPOro €T0JI0LA.

CTPYKTYPbI 3APOJABINIEBBIE JIUCTKH



A) HEpBHas TKaHb

b) kpoBb

(5]

B) ckener

F) riIagkKasa MbIIICYHas1 TKaHb

J1) KOKHBIN SITUACPMHUC

7. YcTaHOBHTE COOTBETCTBHE MEKIY OTPSIAMH HACEKOMBIX U THIIAMH UX Pa3BUTHS: K KAXKI0i
MO3UIHH, TAHHOW B MEPBOM CT0JI0LE, M0I0epHUTe COOTBETCTBYIOIIYIO MO3UIHI0 U3 BTOPOI0
CTOJI01A.

OTPAL TUIIBI PABBUTUA
A. deuryekppuible 1. ¢ HEenoNMHBIM NpeBpalICHUEM
b. nBykpbUIBIE 2. ¢ IOJHBIM IIPEBpALIEHUEM

B. ’KecTKOKpbLIbIE

I'. npssMoKkpbUIBIE

J1. mepenoHYaTOKphLIbIE
E. ctpekosbl

8. YcTaHOBHTE COOTBETCTBHE MEKIY MPOLECCAMHU U 3TANIAMH OHTOreHe3a KUBOTHBIX: K KaKI0H
MO3ULNH, JAHHON B NIEPBOM €TO0.JI01e, MOA0epUTe COOTBETCTBYIOIIYI0 MO3MIHUIO U3 BTOPOIo0 CTOJ10-
na.

IMPOLECCHI 9TAIIbI OHTOI'EHE3A
A) npo0GieHue 3uroTbl 1) sMOprOHANIBbHBIH
b) ractpynsauus 2) mocTaMOpHOHAIBHBIN

B) meramopdo3

I') bopmupoBanuie TMUUHKI

J1) opranorenes

E) dbopmupoBanue 6acTynbl

9. BepHbl JIM cJieAylouiye CyKIeHus1 00 HHAUBUAYAIbHOM Pa3BUTHH OPraHU3MOB?

A. B 5MOproOHaIbHOM NEPHOE PA3BUTHS KUBOTHBIX MPOUCXOIUT YBEIMUECHUE YUCIIA KIETOK, a TOTOM
1 ux quddepeHnrnpoBKa.

B. Ilpornecc oOpa3zoBanust TBYCIOMHOTO 3apOIbIIIa TPOUCXOAUT B TIEPUO IPOOJICHUS NP ACIICHUN
0J1aCTOMEPOB.

1) BepHO TONBKO A 2) BepHO Tosbko b 3) BepHbI 00a cyxxaeHus 4) ob6a cyX/1eHHs HEBEPHbI
10. HepBHas Tpy0OKa 3aKjajJbIBaeTcs y 3apOJbIIIA XOPAOBbIX HA CTAAMI
1) 3uroTsl 2) Onactyssl 3) HEUPYIbI 4) racTpyIbl

11. YeraHoBHTe COOTBETCTBHE MeXK1Y MPOLECCaMu, IPOMCXOASIIMMHI HA Pa3HbIX CTAAMAX
Pa3BUTHSA 3aPOJbIIIA TPEXCIAOHHBIX ;)KHBOTHBIX, H CTAMAMHU, HA KOTOPBIX 3TH MPOLECCHI
NPOUCXOSAT: K KaXKA0i MO3MIUM, TAaHHOH B IePBOM €TO.J1011e, MOA0epUTe COOTBETCTBYIOLIYIO
MO3MIIMIO U3 BTOPOIO CTOJI0LA.

IMPOLECCHI CTANHU



A) oOpasyercst 0OTHOCIONHBIN 3apPOIBIIIT 1) 6macryna
b) dopmupyercs me3onepma 2) racTpyia
B) oOpazyercst 1BYCIOMHBIN 3apOIbIII 3) Helipyna
I') oOpasyercst BTopruHas IMOJIOCTh Telia

J1) oO6pa3yeTcst 0JTHOCIONHBIIN 3apOIBIICBBINA
ITy3BIPEK

E) naunnaercs opranorenes

12. Bce npuBeIéHHbIE HUKE TEPMHUHBI, KPOMe IBYX, HCIIOJIB3YIOT [JIsl ONMCAHUS CTAJUHU racTpy-
JIbl B YMOpHOreHe3e XOpA0BbIX KUBOTHBIX. OnpesiennTe 1Ba TEpPMUHA, «BBINAIAIONINX» U3 00IIEro
CTHCKA, ¥ 3alUIINTE B TAOIHUILYy U(PHI, [T0JT KOTOPHIMA OHU yKa3aHBbI.

1) hopmupoBaHKE SHTOJEPMBI 2) 3aPOJIBIII U3 OJJHOTO CJIOS KJICTOK 3) BITYMBAHKE YACTH 3apO/IbIIIa
BHYTpb 4) opraHoreHes 5) ¢opMUPOBAHKE MOJOCTU IEPBUUHOMN KUIIIKU

13. Bce npuBeéHHBIC HIKE TEPMHHBI, KPOME JIBYX, HCIIOJIB3YIOT JUISI OTIMCAHUS SMOPHUOHATBHOTO
pa3BUTHA XOPAOBBIX KUBOTHBIX. OnpenenuTe ABa TePMUHA, «BBIMAJAIONINX» U3 O0IIEro CIUCKA, U
3aMUIIUTe B TAOIUIly HUQPBHI, 10 KOTOPBIMHU OHU YKa3aHbl. 1) racTpyssius 2) meramopdos 3)
JTUYUHKA 4) npobiieHne 5) opraHoreHes

14. OnpenesuTe Moc/1€10BATEIBLHOCTH CTAAUNH MOCTIMOPUOHATIBHOIO PA3BUTHA KYKA-IJIABYHIA

1) nmnymHKa, B3pocias 0co0b, KYKOJIKa
2) KyKOJIKa, THYUHKA, B3pOCiiasi 0Co0b
3) Tu4rHKa, KYKOJIKa, B3pocias 0co0b

4) KyKOJIKa, B3pOciiasi 0co0b, JTNYNHKA

15.PacnipenennTe NpU3HAKH, OTHOCSIIMECH K Pa3HBIM (opMaM pa3MHOKEHHS B 1Be
KOJIOHKH:

1.bonee Monomoit cmocod pa3sMHOKEHUS

2.JlouepHre 0COOM HJICHTUYHBI POJTUTEIBCKON

3.2 poauTenabckue ocoou

4.be3 yyacTHsl MOJOBBIX KJIETOK

5.CKOpOCTh pa3MHOKEHHUS HEBEIHKA

6.bosee npeBHMIA CITOCOO pa3MHOKCHHS
7.9¢(}eKTHBEH B TOCTOSTHHO MEHSIOIIUXCS YCIOBHSIX
8.[louepHue 0coOM HE UICHTHYHBI POTUTENbCKON
9.'eneTnueckuii MaTepuan He OOHOBIISIETCS

10. D¢ddexTuBeH B CTAOMIBHBIX, HEMEHSIOIINUXCS YCIOBUIX

Becnos10e pa3MHokeHue IMonoBoe pazmMHoOKeHNE




16. YcraHoBHTE COOTBETCTBHE MEXKITY TCPMUHOM H ONIPEACTICHUEM:

Tepmun Onpenesienne TepMUHA

1. Meramopdo3 A. OpHOCHONHBIN apooOpa3HbIi 3apOJIBILI C OJIOCTHI0 BHYTPU

2. IlapreHorenes b. Ilpouecc cnusHus )KEHCKUX U MY>»KCKHX raMeT

3. Kownbroramus B. Cnoco6 pa3MHOXeHHS, B KOTOPOM y4acCTBYIOT FaMEThI.

4. Tamerorenes I'. Henpsimoe mocTaMOpHOHAIBHOE Pa3BUTHE OPraHU3MOB.

5. Ilonosoe . ®dopma pasMHOKEHHUS, IPUCYILAsL [IOKPBITOCEMEHHBIM
pa3sMHOXEHHE pacTeHusIM

6. Owntorenes E. HapyxHblil 3apOoABIIIEBBIN JIMCTOK.

7. JlBoiiHoe XK. dopma pazMHOKEHUSI, IPU KOTOPOM IPOUCXOAUT OOMEH

OILIOIOTBOPEHHUE TF€HETUYECKUM MaTEpPUAIOM.
8. Dxromepma Pa3BuTHe oprannsMa u3 HEOIJIOJOTBOPEHHOMN SNIEKIIETKY.
9. bnacrymna WNHauBuayanbHOE pa3BUTHE OpraHU3MA.
10. OmtotoTBOpEHUE [Tponiecc 06pazoBaHMs TOJOBBIX KIETOK.
JIBYXCIIOMHBIN 3apOIbIII MHOIOKJIETOYHBIX )KUBOTHBIX.
17. BpiOepute cTagum pasBUTHS 3apoJblla. PacrnonoxkuTe Ux B IPaBUILHOM HOPSAKE.

=R E®

a. IpoOJcHHe 1. HeHfpyna
0. 3urora €. racTpoI1elib
B. TacTpyJna XK. Onmactyna

r. 0JacrToueib

18. Panbl 1 HapanuHbl HA KOKe 32:KMBAIOT 0J1arogaps
a) MUTO3Y 0) Melio3y B) aMUTO3Y ') MPOCTOMY JICJICHUIO

19. Mexny AByMsI MepBbIMH MOHATHSIMH CYLIECTBYET onpeleaéHHAas CBA3b. MeXIy TPEeTbUM U
OJIHUM U3 IPEJVIOKEHHBIX MOHATHI CYIIECTBYET Takasl ke cBsi3b. HaliquTe 310 moHsTHE.

a. MeMo3 : raMeThl = IpoOJieHue : (IULEeKIeTKa, CIEpMHUil, OJacTyia, KPOCCHHTOBED)
6. 3apojsil : 2n = 3urota : (n, 2n, 3n, 4n)
B. JErKHe : SHTOJepMa = MBIIIIIBI : (racTpyna, 3KToAepMa, Me30JiepMa, Helpyia)

20. Haiigute TpM OIMOKH B NPUBEAEHHOM TeKCTe. YKAKUTe HOMepa NpelJoKeH!i, B KOTOPbIX
cleJaHbl OIINOKHU, HCIIPABbTE HX.

(1) Meiio3 — aTo ocobass dopma aeneHus kierouHoro snpa. (2) Ilepen Hauanom meiiosza Kaxaas
xpomocoma u kaxnmas monekymna JIHK yasamBaercs. (3) Takum o0pa3om, B KaXIOM siape, B
KOTOPOM HauMHaeTCsl Mei03, cofiepKUTCst Habop roMmosiornyHbix XpomocoM U JIHK, Beiparkaemblit
dbopmymnoit 2n2c. (4) B mepBom neneHUM Meio3a TOMOJOTHYHBIE XPOMOCOMBI BBICTPAWBAIOTCS
Ipyr TpOTUB JApyra, U 3areM B aHada3e pacxolarcs K moirocaM KieTku. (5) Y momocoB
oOpasyeTcsi TaruIouIHbIN HAOOp MBYXpOMATHUIHBIX XpoMmocoM. (6) Kaxmas m3 3TUX YIBOEHHBIX
XpoMocoM B Tenodase BTOporo jaeneHus Menosa momamaer B ramery. (7) Pacmpenenenwme
TOMOJIOTHYHBIX XPOMOCOM IO TaMeTaM MPOUCXOIUT HE3aBUCUMO JPYT OT JIpyTa.

21. YcTraHOBHTE MOC/I€A0BATEIbHOCTD ITANOB cCllepMAaTOreHe3a. 3anuiuuTe B Ta0IUILy CO-
OTBETCTBYIOLIYIO MOC/IeI0BATEJIbLHOCTH U (P.
1) oO6pa3oBaHHE CIIEPMATOIUTOB MIEPBOTO MOPSIKA

2) o0pa3oBaHHE CIIEPMaTO30HI0B
3) MHTOTHYECKOE JIC/ICHHE CIIePMATOrOHUCB



4)
5)
6)

22.

1)
2)
3)
4)
5)
6)
7)

23.

24.

Mei03 CriepMaTOLIUTOB MEPBOTO MOPSAKA

POCT CICpMATOLIUTOB U HAKOIIJICHUEC MMAUTATCIIbHBIX BCIICCTB

o0Opa3oBaHUe CIIEPMATOLUTOB BTOPOTO MOPSAIKA

Bbi0epuTe npaBUJIbHbIE CYKIEHUS.

OO0pa3zoBaHlEe MYKCKHX U )KEHCKHUX MOJIOBBIX KJIETOK PAaCTEHUM U )KUBOTHBIX IMPOUCXO- TUT OJIMHAKOBO.
[Ipu oBoreHese oOpa3yeTcs TOIBKO OJHA 3penas AULEeKIeTKA.

CnepMato30ubl MeJibue SIHIEKIECTOK U MOABUKHBI.

B CIICpMaTo30onJax akKTUBHO UAYT IIPOUCCChI 6HOCI/IHT633 6eJIKOB U ApYTrux opraHn4dc- CKMx BCUICCTB.
Pa3mepsnl siiliekIeTKy y IpecTaBUTENIeH pa3HbIX KJIIACCOB OYEHb OJIM3KU.

lamongHoE SIAPO MBUIBIIEBOTO 3€pHA JCIIUTCS MUTO30M.

lammounaHoe PO NBUIBLIEBOIO 3€pHA ICIUTCS MEHO30M.

BecHoili, npu 0JIAarONpPUATHBIX YCJIOBHIX, CAMKA TJIH, PA3MHOKASACh NMAPTEHOTeHeTHYECKH,

MOXeT BocmpousBecTH 10 60 oco0ell TOJNBKO KEHCKOro Ioja, KaXkaash U3 KOTOPBIX dYepe3
HEJIETI0 1acT CTOJIBKO ke caMOK. K KakoMy crmoco0y OTHOCAT TaKoe pa3MHOXKEHHE, B U€M €ro
ocobeHHOCTh? [ToueMy mpu 3TOM 00pa3yrOTCs TOIBKO KEHCKHE 0cO0m?

HaszBaTh cTagniio SMOPHOHAJILHOIO PA3BUTHA M PaccKa3aTh
0 eé CTpOeHMH.

3AKOHOMEPHOCTHU HACJIEACTBEHHOCTH

Bapuant Ne 1
1. Cxema AABB x aabb wiocTpupyer cKkpenuBaHnue:

1) MoHOTHOpUAHOE

2) moauruOpuIHOE

3) aHanu3upylomee JUruOpuIHOE

4) aHanu3upyroliee MOHOTUOPUTHOE

2. Kakue ajjiesim mposiBJASIIOTCS B reT€PO3UroTe MNPy MOJTHOM TOMUHUPOBAHUM ?
1) TonbKO JOMUHAHTHBIE

2) TONBKO PEIeCCUBHBIE

3) ¥ TOMUHAHTHBIC, U PEIIECCUBHBIE C OJJMHAKOBOU CHUIIOMN

4) TOMUHAHTHBIC aJIEIH CUJIbHEE, & PEIIECCUBHEIE clabee

3. Kakue anjiesin nmposiBJsiioT cedsi B reTepo3urore Npu KOAOMHUHUPOBAHUHU?

1) TObKO TOMUHAHTHBIE



2) TONBKO PEIICCCUBHBIE

3) ¥ JOMUHAHTHBIE, U PELIECCUBHBIE C OAMHAKOBOW CUIION

4) nOMMHAHTHBIE aJUIETIN CUIIbHEE, a PEeLleCCUBHbIE c1aldee

4. K anjieJibHBIM OTHOCSIT FeHbl, KOHTPOJIMPYIOLIHE NPOsIBJICHUE Y AP030(PHJIbI:
1) HenOpa3BUTHIX KPBLILEB U CEPOrO TEJA

2) TEMHOTO Tela U KpacCHOW OKpacKu Iia3

3) Gemnoii 1 KpacHOM OKPACKH ria3

4) ceporo Tesia U HOPMaIbHBIX KPbLIbEB

5. CKo0JIbKO aJiesiell 0THOTO0 reHa CO/IeP:KUT SIleKJIeTKA PACTeHH:

6. Ckonbko TUIIOB ramet oopaszyet renotun AaBsCCDD?

7. Ilpu cKkpelIMBAHMHU JABYX PACTEHHI HOYHOI KpacaBHUbI ¢ PO30BBIMHU M OejbIMH (pelec-
CHBHBII NPU3HAK) HBeTKaMH Noay4uin 50% noroMmcTBa ¢ 6eqbIMU HBeTKaMu. KakoBbl re-
HOTHUIIBI POAUTEIBCKHX (hopm?

8. Y Bcex 310pOBBIX JII0/1eii 3eMJIN OJUHAKOBBIE
1) KapUOTHIIBI

2) ycloBHBIE peQIIeKCh

3) aganTanuu

4) criocoOHOCTH

9. ¥V 310poBBIX poauTesell poanics ChiH AaJbTOHUK. OnpenennTe reHOTHIIHI CHIHA U MaTe-
pu.

10. Cko0JbKO THIIOB raMeT AaeT 3urora ¢ resorunom AaBbCceDD?

11. Ecnu npu MOHOTMOPHUIHOM CKpEUIMBAaHUU BO BTOPOM IOKOJEHHHM TMOpUIOB Habrogaercs
pacmerienue o ¢peroruny 1 : 2 : 1, To 3TO cieacTBue

1) HETIOTHOTO TOMUHUPOBAHUS
2) MOJIHOTO TOMUHUPOBAHUS
3) B3aUMOJICHCTBUS TEHOB

4) CLIETVIEHHOT'O HACIEOBaAHUS

12. Ilpu moJHOM JOMMHHMPOBAHMHU pacllellJIeHHe POJAMTEJbCKUX MPU3HAKOB MPOUCXOAUT,
eCJIM POAUTe N

1) TOMUHAHTHBIE TOMO3UTOTHI

2) pereccruBHbIE TOMO3UTOTHI



3) 06a reTepo3uroTHHI
4) onMH JOMUHAHTHAs TOMO3UI0Ta, JPYroil — reTepo3uroTa

13. OnpenenuTe, KaKyl0 3aKOHOMEPHOCTh HJUIIOCTpUpPYeT JaHHasi cxema P: Aa x Aa; F1:
AA, Aa, Aa, aa?

1) 3aKoH paciuerieHus

2) MpaBWJIO €AMHOOOpA3Us

3) 3aKOH CIEIUICHHOTO HACJICIOBAHUS

4) XpOMOCOMHYIO TEOPHIO HACIIEACTBEHHOCTH

14. BepossTHOCTh KpoccHHTOBEpa Mexay reHamu A u B — 7%, mexnay renamu B u C — 10%,
Mexay reHamMu A u C — 17%. KakoB BeposTHBIN MOPSAAOK PaCIOIOKEHUS TEHOB B XPOMOCOME,
€CJIM U3BECTHO, YTO OHU CLETICHBI?

DA—B—C 2)A—C—B 3)B—C—A 4C—A—B

15. Ilpu ckpemmBanuu TomMaTa ¢ MypInypHbIM cTednem (A) u kpacHbIMU TuIoAaMHu (B) u Tomara ¢
3eJIeHbIM CTe0JIEM U KpPAaCHBIMHU IIJIOJIAMU NOJYyUMIH 722 pacTeHUsl ¢ MypIypHbIM CTEOJIEM U Kpac-
HBIMU IUI0JaMH U 231 pacTeHue ¢ mypHnypHbIM CTEOJIEM U KEeAThIMU IuioAaMu. COoCcTaBbTE CXEMY
pewienus 3anaun. OnpeaennuTe TeHOTUIIBI POJUTENEH, TOTOMCTBA B IIEPBOM [TOKOJIEHUU U COOTHO-
IIIEHWEe T'€HOTHUIIOB U ()EHOTHUIIOB Y IIOTOMCTBA.

16. V yenoBeka umeroTcs 4etbipe ¢peHorumna no rpynnam kposu: 1(0), II(A), HI(B), IV(AB). I'en,
oTIpeIeNAIOmKil TpynIy kposH, umeeT Tpu amnens: 12, 1B, i% mpuuem amnens i° snsercs penec-
CHBHO# 110 oTHOMEHHIO K amteasm 12 u 1B, Pogurenu umeror 11 (reteposurora) u I (romosurora)
rpynisl KpoBu. OnpenenuTe TeHOTUIIbI TPYI KPOBU POAUTENEH. Y KaKUTE BO3MOKHBIE T€HOTHIIBI
u GeHoTunsl (Homep) rpynmsl Kposu aereid. CoctaBbTe cxemy peuieHus 3agaun. Onpenennre Be-
POSAITHOCTH HacnenoBaHus y aerei I rpynmnsl KpoBwu.

17. XKenmuHa, HOCUTENIBHUIIA PELIECCUBHOTO I'eHa TeMO(MIINH, BIIILIA 3aMYK 32 3J0POBOIO MYX-
yiHy. OnpeaenuTe reHOTUIIbl POIUTENeH, a y 0’)KUJAeMOr0 OTOMCTBA — COOTHOILIEHHWE T€HOTH-
OB ¥ (DEHOTHUIIOB.

Bapuanr 1.

Kpurepun onenuBanus:
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15. IlosicHeHnue.

1) 'enotunsl ponurenei: mypnypHbslii cTedens, kpacHble oAl — AABD (rametsi: AB u Ab);
3eNeHbli cTebens, KpacHble o6l — aaBb (ramets! aB u ab);

2) renotunsl moromctBa B F1: AaBB, AaBb, Aabb;

3) cooTHOIIEHHE TeHOTUTIOB U (heHoTUIoB B F1:myprypHsIii cre6ens, kpacHbie ioasl — 1 AaBB
: 2 AaBb mypmypHslii cTebenb, xenThie mioas — 1 Aabb.

16. [TosicHeHnme.



1) poputenu umerot rpynmnsl kposH: Il rpynma — [Ai0 (rametsr [A, i0), III rpynna — IBIB (rame-
ThI IB);

2) BO3MOXHBIE (DeHOTHUIIBI M TeHOTUIBl rpymnn KpoBu nereid: IV rpynma (IAIB) u III rpynma
(1Bi0);

3) BeposiTHOCTh HacienoBanus I rpynmer kpoBu — 0%
17. llosicHenue.
1) Tenorumnsl pogureneit X7 X" u X1y,
2) TeHOTHITBI HOTOMCTBAa — X! X" xHxH Xty x"y.

3) no4epu — HOCUTEIbHHUIA TeHa reMo(INu, 310poBasi a CBIHOBbS — 3/I0POB, OOJIEH I'eMO-
¢bunneit.

Bapuant Ne 2

1. Kak Ha3bIBaeTcsi MeTO/d, CYHIHOCTh KOTOPOr0 COCTABJIAET CKpPelIMBAHHE POIAUTEIbCKUX
¢hopm, paziuyaOUIUXCS MO PAAY NPU3HAKOB, AHAJHU3 UX NPOSABJIEHHUS B psijie MOKOJIeHMit

1) rubpunonoruyeckum
2) IUTOTEHETUYECKUM
3) GM3HELOBBIM

4) OMOXUMHUYECKUM

2. Kakoii reHoTun 0yaer uMeTh IMreTepO3UroTHbIN opranuzm?

3. Kakue reHoTunsl HMEWT POAMTE]H, B MOTOMCTBE KOTOPBIX MPOSABJISETCS FeHOTUIIHYe-
cKoe einHoo0pa3ue?

1) AA x aa
2) Aa x AA
3) Aax Aa
4) Aa x aa

4. EciiM cOOTHOLIEHHE TeHOTUIIOB U (PeHOTHIIOB B pe3y/ibTaTe MOHOTHOPHUIHOIO CKpelIBa-
HHs paBHO 1:2:1, TO MCXOAHBIEC POAUTEIBCKHE 0CO0U:

1) roMO3UTOTHBIE

2) TeTepO3UTOTHBIC
3) IUTOMO3UTOTHBIE
4) nureTepo3UroTHbIE

5. 'oM03MroTHBIE JOMMHAHTHBIE Cepble OBIbI NPH NMepexo/e Ha rpy0ble KOpMa rUOHYT, a re-
TEePO3UTOTHBbIE BBIKMBAKOT. OnpeaeuTe reHOTUII CePoil AKU3HECTTOCOOHO 0co0H

6. 'mopunonornyeckuii meroa I'. Menaesst 0CHOBaH Ha

1) MEXBHIOBOM CKpPEIIMBAHUH PACTEHUM ropoxa



2) BBIpAILIMBAaHUU PACTEHUH B Pa3IUYHbBIX YCIOBUAX
3) CKpeIMBaHUU Pa3HbIX COPTOB FOPOXa, OTIIMYAIOLIUXCS [0 ONPEEIEHHBIM IPU3HAKAM
4) UMTOIOTUYECKOM aHaJIN3€ XPOMOCOMHOI0 Habopa pacTeHHi

7. Kakum OyaeT COOTHOIIeHHEe pacileneHusi MPU3HAKOB M0 (peHOTHILY Y MOTOMCTBA, MOJIy-
YEHHOI0 0T CKpellMBAHUSA JJUTeTEPO3UTOTHOI0 YePHOIr0,MOXHATOI0 KpoJiuka AaBB ¢ 0esoi,
IJIAIKOIEPCTHON KPOJIbYHUX0i 2aBB

8. HapHBIe T'CHBI, PACIIOJIOKCHHBIC B OJJHUX W TCX KC YUACTKaX rOMOJIOTHYIHBIX XPpOMOCOM U KOH-
TPOJIMPYIOIIHE Pa3HOe MPOsiBJIEHHE OTHOT0 MPU3HAKA, HA3bIBAKOT:

1) cuenaeHHBIMU
2) THOPUAHBIMH

3) AOMHUHAHTHBIMHU
4) annenbHbIMUA

9. Kakoii ¢peHOTHI MOKHO 0:KHJAATH MPH CAMOONBIJIEHNUH FeTEPO3UTOTHOT0 KPACHOILIOIHO-
ro pacreHusi ToMaTa (A — KpacHble IJI0AbI JOMUHUPYIOT HAJ 2KeJIThIMH)

1) 100% xpacHOIIOAHBIE

2) 100 % >keNnTOoII01HbIC

3) 75 % xpacHomIOAHBIC U 25 % JKEITOTUIOAHBIC
4) 50 % xpacHoruiogubie 1 50 % >KENTOIIOIHbBIE
10. I'enoTHnm — 3T0

1) Habop reHOB B MOJOBBIX XpOMOCOMAaxX

2) COBOKYITHOCTb I'€HOB B OJJTHOW XpOMOCOMeE

3) COBOKYITHOCTh T€HOB JaHHOT'O OpraHu3Ma

4) Habop reHoB B X-XpoMOCOMe

11. IlpomeskyTOUHBIH XapaKTep HACJEeI0BAHUA MPU3HAKA NPOSIBJISETCHA NPH
1) cueruieHny TEHOB

2) HETIOJTHOM JIOMUHUPOBAHUHT

3) nezaBucumom pacmernneHAN

4) MHO>KE€CTBEHHOM JICHCTBUH I'€HOB

12. Ilpu cKkpelIMBAHMU KPACHOLIBETKOBBIX PACTEeHMIi IbBUHOTO 3€Ba ¢ 0€/101[BETKOBBIMH MO-
TOMKH ObLIM ¢ po30BbIMH HBeTkamu. Kakoil THn HacjienoBaHusi HA0/JI101aeTCA B JaAHHOM
ciayyae?

13. [MosiBJIeHHE BCEro MOTOMCTBA C OAUHAKOBBIM (l)eHOTI/Il'lOM U OJMHAKOBBIM I'€HOTHIIOM
CBHJIECTECJIBCTBYET O IIPOABJICHHUHU 3aKOHA:

1) pacuierienus
2) TOMUHUPOBaHUS

3) He3aBMCHUMOT'O HACIIECIOBAHUS



4) CLIETVICHHOT'O HACIEOBaHUS

14. MoxeT 14 pOAUTHCS 104b, 001bHAsI reMO(puInei, ecjin ee oTell — reMoQuIuK
1) MOXeT, Tak KaKk TeH reMO(pHINU PACIIOIOXKEH B Y -XpOMOCOME

2) HE MOXET, TaK KaK T'eH reMO(HINU pacroioKeH B COMATHYECKUX KIIETKAaX

3) HE MOXET, TaK KaK OHA T€TEPO3UTr0THA 110 X-XpOMOCOMaM

4) MOXET, €CJIM MaTh — HOCHUTEJIbHUIIA TeHA TeMO(PIITHH

15. V kaHapeek HaJIW4Yue XOXOJKa — JOMHHAHTHBIM ayTOCOMHBIM IpH3HAK (A); CIENJICHHBIN C
nosioM TeH X° ompeienser 3eNEHYI0 OKpacKy onepeHus, a X° — KOpHUHEBYI0. Y HTHI[ FOMOTa-
METHBIM TOJI MY>KCKOM, @ reTeporaMeTHbI >KeHCKUM. CKPECTUIIM XOXJIATyI0 3€JIEHYI0 CaMKy C
camIioM 0e3 XOXOJIKa U 3eJIEHBIM OIepeHueM (reTepo3urora). B moromMcTBe Oka3aiuch NTEHIIBI
XOXJIaThle 3eN€HbIe, 0e3 X0XOJKa 3eNEHbIe, XOXJIaThle KOPUYHEBBIE U 0€3 XOXO0JIKa KOPUUHEBBIC.
CocraBbTe cxeMmy pemieHus 3anaud. Omnpeaenute reHOTUIbl POAMUTENICH W MOTOMCTBA, UX MOJL.
Kakue 3aKoHBI HACJIEICTBEHHOCTH MPOSBISIOTCS B JAHHOM cliydae?

16. V 310poBoii MaTepu, He SIBIISIOUICHCS HOCUTENIEM T'eHa TeMOQIINHI, 1 OOJIBHOTO TeMO(IIINEH
oTIa (perecCUuBHBIN MPU3HAK — h) poIuiIKNCh IBE Ao4YepH U ABa cbiHa. COCTaBbTE CXEMY PeIICHUS
3agaun. OnpenennTe reHOTHIIbl POJAUTeIeH, TeHOTUIBI U (PEHOTUIIBI TOTOMCTBA, €CIIM MPU3HAK
CBEPTHIBAEMOCTH KPOBH CLIEIUIEH C TTOJIOM.

17. YV yenoBeka 6IU30PYKOCTh — JOMUHAHTHBIM MPU3HAK, 2 HOPMAJIbHOE 3pEHUE — PEIIECCUBHBIN.
HopMmanbsblii ypoBEHB IIHOKO3bl B KPOBH — JIOMHHAHTHBIN MPU3HAK, & MPEAPACIIOI0KEHHOCTh K
caxapHOMy Ua0eTy — pelecCuBHbBIN. bin3opykuii My>KunHa, HE CTPAJAIOIINN caXxapHbIM auade-
TOM, JKEHUJICSI Ha TIPEIPACIIONIOKEHHON K cCaxapHOMY JUa0eTy JEBYIIKE C HOPMAJIbHBIM 3PEHHEM.
Ornpenenure TEHOTHUITBI POJUTENIEH M BEPOSTHOCTH POKICHUS JETeH ¢ HOPMAaJIbHBIM 3PEHHEM U
MPeIpacToIOKEHHBIX K 3a00JI€BaHUIO caXxapHbIM AHMa0ETOM, €CJIM U3BECTHO, YTO OTEI] FeTepO3U-
roteH o oboum npuszHakam. Kakoii 3aKoH Hacae10BaHUS MPOSBISETCS B TaHHOM ciydae?

Bapuanr 2.

Kpurepun onenuBanus:

1 2 3/4|5]6 7 819 110|121 12 13 | 14
l1|AaBs |1 |2 |Aa|3|1111|4 | 3|3 ]| 2 HEIOJIHOE 2 | 4
JIOMUHUPOBAHHE

15. llosicHenue.
VY ntun romorameTHsbIN (XX) o My’ cKoi, a rereporameTHbii (XY) KEeHCKUM.
[To ycnoBuio: HamUUKMe XOX0JKa — JOMUHAHTHBINA ayTOCOMHBIN Mpu3Hak (A);
OTCYTCTBHE XOXOJIKa — PELIECCUBHBIN ayTOCOMHBIH MPHU3HaK (a);
3es1EHas OKpacka OIepEeHHs — CIETUIEHHBIH ¢ M0JIoM red X°
Kopr4HeBas — X°.
1) OnpenenyimM reHOTHITBI POJUTETICH:
caMKa — XOXJIATYIO ¢ 3eIEHBIM onepenreM — @ A?XBY
caMmel — 0€3 XOXOJIKa ¢ 3eIEHBIM omepeHneM (rereposurora) — & aaXPXP

2) CocraBisieM CXeMy CKpEIIWBaHMS, Uil yI00CTBa HEOOXOAMMO BOCIIOJB30BAThCS PEIIeT-
xoii [Tennera, T. K. camka 06pasyeT ueTsipe Tuna ramet: AXE; AY; aX®; ay

a camer] aBa Tuma: aX®;aX’



3) B pe3ynbTare ckpemuBaHus (Cly4aiiHOTO OIUIOJOTBOPEHUS) IIOIYy4YaeM 8 pa3InyHbIX T€HO-
THUIOB U 6 (EHOTHIIOB ITOTOMCTBA!

camibl xoxJaTeie 3enéupie — AaXEXP mm AaXBXP
CaMKH XOXJIaTble 3enéubie — AaXPY

CaMKH XOXJIaThle KopHuHeBble — AaXPY

caMIbl 6e3 XoxouKa 3enénbie —aaXEXB mwim aaXBXP
caMKH 0e3 Xxoxouka 3enéHpie —aaX>Y

camMKu 0e3 XOX0IKa KopuuHeBble —aaX’Y

4) 3axonomepHoctu:Ilo BTOpoMy mpusHaky (OKpacka OnepeHus) — HacleJI0BaHUE CIIETICH-
HOE C MoJIOM (¢ X-XpOMOCOMOM); MKy MEPBBIM U BTOPHIM MPU3HAKOM — HE3aBUCHUMOE Haclie-
nosanue. [Ipu onpenenenny reHoTUNA CAaMKU— aHAJU3UPYIOILEE CKPEILMBAHUE.

I'eroTun caMila U3BCCTCH, YTOOBl HAWTH T'€HOTHUII CaMKHU O6paTI/IM BHHMMAaHHNWEC Ha IITCHLOB C
(beHOTI/IHOM — 0e3 X0XO0JIKa KOPHUYHECBBIC — I[ElHHI:IfI NTCHCH NOJY4YUII raMCTy aXb OoT OTLa, oT
MaTepu MOXKCET IMOJTYYHUThb aXb. HpI/I 9TOM €TI0 I10J1, €CJIN 5TO CaMKa, TO aaXbY.

Urtak, renortun camxku @ AaXBY
16. IosicHenue.
1) renotuns pomuteneit: Mats X7 X (ramersr: X™) u orer; X" Y(ramersr: X" u Y);
2) rerorunsl notromctea: gouep X X", cerHoBra XM Y
3) nouepu — HOCUTEIBHMIIBI TeHa TeMO(HIINH, a CBIHOBbS — 3/I0POBBIE.
17. IlosicHeHue.
Cxema pemieHns 3aa9i BKITFOUAET:
1) PAaBB x aaBB
Oren 01M30pyKUi, MaTh ¢ HOPMAJIbHBIM 3PEHUEM U
HE CTpaJaronifii 1nabeToM mpeapacionoxkeHa K 1uadeTy
G AB, AB, aB, aBaB
2) BeposTHOCTB pok/IeHUs AeTel ¢ yKa3aHHBIMU Ipu3HaKamu 25 %.

3) HpO}IBJBIeTCH 3aKOH HE3aBUCHUMOI'0 HACJICAOBAHUA IIPU3HAKOB



CucremMa oneHUBaHUSA

OnenuBanye cOO0IEHNI U JOKJIAT0B

OtmeTka «5» CTaBUTCS 3a MPABHIBHO OCYIIECTBICHHBIM OTOOp coAep)KaHHs 1O TeMe. Ydyamuiics CBOOOJHO BIAJEET MaTepHAIIOM.
[lopcmarpuBaeTr aatbl, CIOXKHBIE OMOJIOTMYECKHME TEPMMHBI, Ha3BaHMs >KMBOTHOTO Mupa. OTBedaeT IOJIHO, IOCIEAOBATEIbHO M PACKPHIBAET
CYIIHOCTb [TOCTABJIEHHOT'0 BOIPOCA.

Eciu oTBeT 1aH He MOJIHBIN, TO CTABUTCSI OTMETKA «4»

OTtMmeTKa «4» CTaBUTCA 33 PABUIIHLHO OCYIIECTBICHHBIN 0TOOp conepxanus 1o teme. [lomcmarpuBaer He TOJNBKO ATk, CIIOKHBIE OMOJIOTHYECKHE
TEpPMUHBI, HA3BaHUs AKUBOTHOI'O MHpPA, HO U TEKCT J0KJaja. J{a He moHbIA OTBET HAa OCTaBJIEHHBIN BOIIPOC.

Ecau nan HOHHBIﬁ, MOCJIe0BAaTEIbHBIN OTBET HAa MOCTABICHHBIN BOIIPOC U paCKphbITa €ro CymHOCTb, TO CTABUTCI OTMETKa «5».
Ecimm yqanmf/’lcs[ HC OTBCTUJI HA BOIIPOCHI, TO CTABUTCA OTMETKA «3»

OtMmeTKa «3» CTaBUTCS 32 IPABWIBHBIN OTOOP COEPIKaHUS 110 TEME, HO YUAIHIACS YUTACT JOKJIAA, COOOLICHUE TI0 TEKCTY. Y Yaluiics He OTBETHII
Ha BOIIPOCHI, UJIM OTBETUJI, HO C TOMOLIBIO HABOIALIUX BOIIPOCOB IPENOIABATEINS.

Ecnu oTBeT 1aH MOMHBIN U IPAaBUIbHBIN, TO CTABUTCS OTMETKA «4»

OTMeTKAa «2» CTaBUTCA 3a HEMIPUT'OTOBJICHHOC COO6IJ.[CHI/IC 1 HC3HAHUS OTBCTOB HA BOIIPOCHI.

OnenuBanue YCTHOI'O OTBE€TA

OTMeTKa «5» CTaBUTKHCA 34

® TMOJHBIA YCTHBIA OTBET O€3 moMomu yyeOHMKa WU 3amuceil B Ttetpamu. Ilpu oTBere yuamuiicss mpuMEHSIET MOJYYE€HHbIE 3HAHMS, JaeT
00BsICHEHHE TIO MocTaBiIeHHOMY Borpocy. Cojep:kaHue BONpoca ydyallluiicsl U3jaraeT JIOTHYHO, CBA3aHHO, B KPaTKOW (opme, pacKpbiBas
CYIIHOCTb MPOLIECCOB U SBJICHUM, HE JOMyCKas OMOJIOTMYECKUX OUIMOOK U HETOUHOCTEH.

® BCPHOC pCHICHUC 3a1a4, ITPABUJIbHOC BBIITOJIHCHUC IMTPAKTUYCCKUX U .]'Ia60paTOpHBIX 3aHaHHfI 1 00BICHEHHE €ro PE3YIbTATOB.

OTMeTKa «4» cTaBUTCA 3a



® HEMOJIHBIN YCTHBINM OTBET 6€3 MOMOIIM YueOHUKa Wi 3anucH B TeTpaau. [Ipu oTBeTe Ha BOIpOC B KpaTKOil popMe OTCYTCTBYIOT HEKOTOPHIE
HECYIIECTBEHHBIC 3JIEMEHTHI COJAEP)KAHUS WM TPU PACKPBITUU COAEpKaHMsS BOMpoca AOMYIIEHb MalO3HAYUTeNbHbIE OMOJIOTHYECKHe
OLIMOKHU, HEIOTUYHO, MPOCTPAHCTBEHHO M3JI0’KEHO OCHOBHOE COJIEpyKaHUE BOIIPOCA.

® BBHINOJIHEHUE MPAKTHYECKUX M JTAOOPATOPHBIX 3alaHUM M MPH PEHICHWH 3ajad, KOTAa JOMYIIEeHbl HEe3HAYMTENbHbIE OMMUOKU. OOBICHSA
HOJIy4EeHHBIH pe3ynbTaT B IPOLECCE OTBETA YUALIUICS CMOT CaMOCTOSITENbHO CJIeJIaTh HEOOXOJMMBbIE MTONPABKU M TOMIOJIHEHHUS.

OTMeTKka «3» cTaBUTCA 3a

®  HCMOJHLIN YCTHBIﬁ OTBCT. HpI/I OTBCTC Ha BOIIPOC y‘IaH_II/II‘/‘ICH HC MOKCT IIPUMCHATH 3HAHUA, PACKPBIBATH CYIITHOCTH MTPOLECCa UJIN SABJICHUA,
A0ImyCKasa pr6I)Ie OMOJIOrNYECKHE OIHI/I6KI/I, noarjisaabiBas B yLIe6HI/IK HJIK B 3aIIMCHU B TCTpaau.

®  BLIIIOJHCHHUEC IMPAKTUYCCKUX, na60paT0pHI)1x SaI[aHI/Iﬁ U IIpU pCUICHUU 3a4a4, 000CHOBaHHE nmponecca 1 ABJICHUSA, IIPU KOTOPBIX yqamuﬁc;l
A0IMYCKAaCT CYICCTBCHHBLIC ook, OObsCHSISA PE3YIbTATHI OIbITA, WK B OIPCACTICHUAX O01O0J0rMYeCKUX 00BEKTOB yqamnﬁcsl CITPaBJIACTCA
IMMOJIHOCTBIO, HO C TIOMOIIBIO HABOJAIINX BOIIPOCOB MPECTIOAaBATECIIA.

OtMmeTka «2» cTaBUTCS, €CIIU

® yYaIIWICS HE OTBEYAET YCTHO HA IMOCTABJICHHBIN BOIIPOC, YATAET OTBET 10 YICOHHUKY MIIM TI0 3aIIUCSIM B TETPAIH.

® HEBEPHO PEIIWII 33J[ady W HE BBIOJHWII MPAKTUYECKHE U JTAOOpaTOPHBIE 3a/IaHUs, a TAK)KE HE CMOT OOBSICHUTH PE3yIbTATHI
OueHuBaHue TeCTOBOI padoThl, TEPMHHOJIOTHYECKOI0 TUKTAHTA
100% - 90% mpaBUIIBHBIX OTBETOB CTABUTCS OTMETKA «5»
89% - 70% npaBUWIBHBIX OTBETOB CTABUTCS OTMETKA «4»
69% -50% npaBUIIbHBIX OTBETOB CTABUTCS OTMETKA «3»
MeHee 50 % npaBUIbHBIX OTBETOB CTABUTCSA OTMETKA «2»

Ecnu mpu oTBeTax Ha TeCTOBBIE 3aJJaHUSI HYKHO BbIOpaTh | BapuaHT OTBETa, a BbIOpaHO Oojiee OAHOr0, TO OTBET HE OLICHUBAETCS.

OueHuBaHMe 3HAHUI U YMEHUI NIPU PEellIeHUH UCCIIe0BATEIbLCKHUX (IKCIIEPUMEHTAJIBLHBIX) 32124

OtMmeTKka «5» cTaBUTCS, €ClTU 00yJarOLIUiCcs perni 3aqaqy 0e3 MHCTPYKIMM, WM JOTIOJHUTEIbHBIX YKa3aHUM.

OtMeTKka «4» CTaBUTCS, €CITU 00yYaroUIMecs MPU BBIMOJIHEHUN PA0OTHI MOIb3YIOTCS IIOMOIIBIO YUUTETIS.



OtmeTka «3» eciii UCHOoIb30BaHa IMOACKa3Ka YYUTCIIA U pa60Ta BBITIIOJIHEHA C IIOMapKaMH.

OTMeTKa «2» He CTaBUTCS.
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