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1. ITacmopT KOMIJIEKTA KOHTPOJIbHO-OLIEHOYHBIX CPEACTB
1.1 O0Js1acTb npuMeHeHus1 (POHIA OLICHOYHBIX CPEACTB

®onx ouenounbix cpencts (OOC) mpemnasHayeH IS KOHTPOJS U OIEHKHU
o0pa3oBaTeIbHBIX  JOCTHKEHUW O0OYy4aromMXcsl, OCBOMBIIMX MPOrpaMMy
y4eOHOW nuCIUIUINHBI « bronorus.

OOC BKIIIOYAET KOHTPOJIbHBIE MaTepUalIbl AJI MPOBECHUS TEKYIIEr0 KOHTPOJIS
Y IPOMEXKYTOUYHOM arTectannu B popMme qudpepeHnpoBaHHOTO 3a4eTa.

1.2 PE3YJBbTATHI OCBOEHUS YYEFHOM JUCIUILINHBI

OcBocHue COACPIKaAHUA y‘I66H0ﬁ JUCITHUITIINHBI «buonorusa» obOecmneynBaeT
AOCTHKCHHUC CTYACHTAMHU CIICAYIOIIUX PC3YJIbTATOB!

/ JIAYHOCTHBIX:

— c(hOpPMHUPOBAHHOCTHh YYBCTBA TOPJAOCTH U YBAKEHHUS K HCTOPUU U
JOCTIDKEHUSM OTEYECTBEHHON OWMOJOTHYECKON HAyKH; TMPEACTABICHUS O
LIEJIOCTHOM €CTECTBEHHO-HAYYHOW KAPTUHE MHUPA;



—— IIOHMMaHWE B3aMMOCBS3M M B3aMMO3aBHUCUMOCTH €CTECTBEHHBIX HayK, HX
BIMSHUA Ha OKPYKAWOIIYI0 Cpely, 3KOHOMHYECKYIO, TEXHOJOTHYECKYIO,
COLIMAJIBbHYIO U ATHUECKYIO C(hephl AeSTEIbHOCTH YEIIOBEKaA;

—— CIIOCOOHOCTH WCTIONB30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHE MHpa B 00pa3oBaTelbHONM W NPO(EeCCHOHATHHOW JCATEIHHOCTH;
BO3MOYKHOCTH WH(POPMAIIMOHHOW cpeapl isd oOecreueHus MPOTyKTUBHOTO
caMo0Opa30BaHMUs;

—— BJAJCHHUE KYJbTYPOU MBILIIEHUS, CIOCOOHOCTh K OOOOIIEHHIO, aHAIN3Y,
BOCTIpUATHIO MH(pOpMaMK B 00JaCTH €CTECTBEHHBIX HAYK, TOCTAHOBKE IENH H
BBIOOpY MyTEH ee JOCTUKEHUs B MPopecCuoHaIbHOMU cepe;

—— CIOCOOHOCTh PYKOBOJICTBOBATHCSI B CBOEH JESATEILHOCTU COBPEMEHHBIMU
MPUHIUINAMU TOJEPAHTHOCTH, JUAoTa W COTPYJAHUYECTBA, TOTOBHOCTh K
B3aUMOJICHCTBHIO C KOJIJIeraMu, paboTe B KOJUICKTUBE;

—— TOTOBHOCTH MHCIIOJIb30BAaTh OCHOBHBIE METOABI 3aIIUThI OT BO3MOXKHBIX
MOCJIEACTBUN aBapuil, KaracTpod, CTUXUUHBIX OCACTBUIA;

— oOnajgaHve HaBbIKAMH Oe30macHo paboThl BO BpeMsi MPOEKTHO-
WCCIIEIOBATENILCKON I SKCTIEPUMEHTAILHOM TSI TeTbHOCTH, npu
WCIIOJIb30BaHUU JJA00PaTOPHOTO 00OPYAOBAHNS,

—— CHOCOOHOCTh HCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHS B
MPAKTUYECKON JEeATENHbHOCTH M TIOBCEIHEBHOM >KM3HU JUIsl COOJIOJEHUS MEp
NpOoQUIAKTUKA OTPABJICHHUM, BUPYCHBIX M JPYTUX 3a00JI€BaHUM, CTPECCOB,
BpPEJIHBIX MPUBBIYEK (KYpEHHUS, aTKOr0Jiu3Ma, HAPKOMAHUM); MPaBUJI MOBEAEHUS
B IIPUPOJIHOU CpELIE;

—— TOTOBHOCTb K OKAa3aHHMIO II€PBOM IOMOIIM IIPU TpaBMax, MPOCTYAHBIX H
Ipyrux 3a0071€BaHUSAX, OTPABICHUSX MUILEBBIMU MTPOTYKTAMH;

Z MeTanpeaMEeTHbIX:

—— OCO3HAaHHE COLMAJIbHOM 3HAYMMOCTH CBOEH CIEHHUAILHOCTH, OOJIagaHue
MOTHBAIMEN K OCYIIECTBICHUIO TPOGECCUOHAILHON JIEATEIbHOCTH

—— OBBIIIEHHE HWHTEIUIEKTYaJbHOTO YPOBHS B IIPOLECCE H3YyYCHHS
OMOJIOTMYECKUX SIBJICHMI; BBIAAIOMIMXCS JOCTHXKEHUNH OHOJIOTHH, BOIIEILINX B
OOIIEUETOBEYECKYIO KYJIBTYPY; CIOXKHBIX M MPOTUBOPEUMBBIX MyTEH pPa3BUTHUS
COBPEMEHHBIX HAyUYHbIX B3IVISIIOB, WJEH, TEOpUH, KOHUENUUM, rumnore3 (o
CYLIHOCTH U MPOUCXOXKIACHUM KU3HU, YEJIOBEKA) B X0J€ padOThl ¢ Pa3IMYHBIMU
MCTOYHUKAMU UH(POpPMALIHH;



—— CTIOCOOHOCTh OPTraHU30BBIBATh COTPYAHUYECTBO €IMHOMBIIIJICHHUKOB, B TOM
YHUCJIE C UCIOIb30BAaHUEM COBPEMEHHBIX MH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH;

—— CIOCOOHOCTh MIOHUMATh IPUHLUIIBI YCTOMYMBOCTH U MPOJAYKTUBHOCTH KUBOU
OPUPOMbI, MyTH €€ HW3MEHEHUs TOJ BIUSAHUEM aHTPONOTEHHBIX (PAKTOPOB,
CHOCOOHOCTh K CHUCTEMHOMY AaHAJIM3Y IJ00aJbHBIX 3KOJOTMYECKHX MpoOIieM,
BOIIPOCOB COCTOSIHMSI OKpYKarolled cpelbl U PaldoOHAIBHOIO HCIOJIb30BaHUSA
MPUPOJIHBIX PECYPCOB;

— YyMEHHE OOOCHOBBIBATH MECTO H pPOJIb OHOJOrMYECKUX 3HAHUU B
MIPAKTUYECKOM JAEATEIbHOCTH JIIOIEU, Pa3BUTUH COBPEMEHHBIX

TEXHOJIOTUI; ONPEEsATh KUBbIE OOBEKTHI B MPUPOJIC; MPOBOAUTH HAOIIOCHUS
32 DKOCHCTEMaMH C IICIbI0 HMX OIHMCAHHMS M BBISIBICHHS CCTCCTBCHHBIX U
AQHTPOTIOTEHHBIX HM3MEHEHUW; HaXOAUTh M aHAIM3UPOBATh HHQPOPMAIUIO O
JKUBBIX 00BEKTaX;

—— CHOCOOHOCTh TNMPUMEHSATh OWOJOTMYECKHE W HKOJOTHYECKHE 3HAHUS s
aHaJu3a MPUKIAIHBIX MPOOJIEM XO35UCTBEHHOM JIEATEILHOCTH;

—— CcIOCOOHOCTB K CaMOCTOATCIIbBHOMY ITPOBCACHUIO HCCHCHOB&HHﬁ, IIOCTAaHOBKE
CCTCCTBCHHO-HAYYHOT'O 3KCIICPUMCHTA, HUCIIOJIb30BAHUIO I/IH(bOpMaIII/IOHHBIX
TEXHOJIOTUH IJIA pCIICHUA HAYYHbBIX U HpO(I)GCCI/IOHaHBHBIX 3aaay,

—— CIIOCOOHOCTHh K OIICHKE J3THYECKHX AaCIEeKTOB HEKOTOPBIX HCCIIEIOBaHHA B
00nacTi OMOTEXHOJOTUH (KIIOHUPOBAHKE, UCKYCCTBEHHOE OIJIOJIOTBOPEHHUE);

Z TPEeIMETHBIX:

— c(hOPMHUPOBAHHOCTh TMPEACTABICHUHA O POJIM U MecTe OHOJIOTUU B
COBPEMEHHOW HAy4YHOW KapTUHE MHUpa; I[IOHUMaHuWe PO OWUOJOTUU B
dbopMupoBaHUM KPYro3opa M (YHKIIMOHATHLHOW TPaMOTHOCTH I PEUICHUS
IPAKTUYECKUX 3a]1aY;

—— BJIQJICHUE OCHOBONOJIATAIOIIMMHU MOHATHUSIMHU U NPEACTABICHUSMHU O KUBOU
MPUPOJE, €€ YPOBHEBOM OPraHU3alMd WU SBOJIIOLIHH; YBEPEHHOE IMOJIb30BAHUE
OMOJIOTUYECKON TEPMHUHOJIOTHEH U CUMBOJIMKOM;

—— BJIQJICHUE OCHOBHBIMH METOJIAMU HAYYHOI'O MO3HAHMS, UCIIOJIb3yEMBIMU MPHU
OMOJIOTHYCCKUX HMCCIICIOBAHUSAX JKHUBBIX OOBEKTOB M SKOCHCTEM: OIMCAHUEM,
M3MEpPEHUEM, MPOBEACHUEM HAOJIIOACHUMN; BBISIBIICHUE U OLIEHKA aHTPOIIOT€HHBIX
W3MEHECHUU B IIPUPO/IC;

—  c(OpMUPOBAHHOCTH YMEHUU OOBSACHITH PE3YyJbTATHl OUOJOTHYECKUX
HKCIIEPUMEHTOB, PEIIATh AJIeMEHTapHBIE OMOJIOTUUECKHE 3a/1a4H;



——  c(OpMHUPOBAaHHOCTL  COOCTBEHHOH TMO3UIIMM TI0  OTHONIICHHIO K
Owonornyeckor WH(OpMAIUK, TOJIy4aeMOW W3 Pa3HBIX HCTOYHUKOB, K
rJI00QJIbHBIM YKOJIOTHYECKUM MpobiIeMam



1.3 XAPAKTEPUCTHUKA OCHOBHBIX BHJIOB YUYEBHOU
AEATEJBHOCTU CTYJAEHTOB

B pe3yabTaTe u3yueHus y4eOHOH TUCHMILIUHBI «buosorus od0y4aromuiicst
JMOJIKEH:

3HATH/IIOHUMATh:

Z OCHOBHBIC TIOJIOKEHUSI OHOJOTUYECKUX TEOPUH M 3aKOHOMEPHOCTEH:
KJIETOYHOM TEOPHH, 3BOJIFOLIMOHHOTO yueHus, yueHus B.M.Bepnaackoro o
omocdepe, 3akoHBl [ .MeHaensd, 3aKOHOMEPHOCTEH HM3MEHYHMBOCTH M
HaCJIEJICTBEHHOCTH;

Z cTpoeHne U (PYHKUMOHUPOBAHHE OHOJOTHMYECKUX OOBEKTOB: KIETKH,
TE€HOB U XPOMOCOM, CTPYKTYPBhI BUa U DKOCUCTEM;

Z CYITHOCTb OMOJIOTMYECKUX MPOIECCOB: Pa3MHOXKEHUS, OTUIOJAOTBOPEHUS,
JNEUCTBUSI HMCKYCCTBEHHOTO M €CTECTBEHHOro oTbopa, (opMupoBaHue
IPUCIIOCOOJICHHOCTH, TPOMCXOXKJICHUE BHUIOB, KPYrOBOPOT BEIIECTB U
IpeBpaIieHue YHEPTUH B KJIIETKE, OpraHu3Me, B 9KOCUCTeMax 1 ouocdepe;

Z BKJIaJ BbIAAIONIUXCS (B TOM YHKCJIE OTEYECTBEHHBIX) YUEHBIX B Pa3BUTHE
OMOJIOTUYECKON HAYKU;

Z OUOJOrMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY;
YMETh:

Z OOBSACHITH POJb OMOJOTHH B (POPMHUPOBAHUU HAYYHOTO MHUPOBO33PECHUS;
BKJIaJ] OWOJNOTHYECKMX Teopuidi B (OpMUpPOBAaHHUE COBPEMEHHOU
€CTECTBECHHO-HAYYHOM KapTUHBI MHpPA; E€IWHCTBO J>KUBOW M HEXKUBOU
MPUPOMBI, POACTBO >KUBBIX OPraHU3MOB; OTPHUIIATEIILHOE BIUSIHUE
aJIKOroJisi, HUKOTHHA, HAPKOTHYECKHUX BEUIECTB HAa HAMOPUOHAIBHOE W
MOCTAMOPUOHAIPHOE ~ PAa3BUTHE YEJOBEKA; BIUSHHUE DKOJOTHUYECKHUX
(akTOpOB Ha JKHUBBIE€ OpPraHU3MBbI, BIMSHHE MYTareHOB Ha pacTEHUS,
YKUBOTHBIX M YEJIOBEKA; B3aUMOCBSI3U U B3aUMOJICHCTBUE OPTraHU3MOB U

oxpymaromeﬁ Cpcabl; IPUYNHBI U (i)aKTOpBI 9BOJIFOIIUH, U3MCHSJICMOCTh BHOB,
HapyHoICHUA B Pa3BUTHH OPraHU3MOB, MyTallU U UX 3HAYCHUC B BOSHUKHOBCHHUU
HaCJICACTBCHHBIX 3360H€BaHHﬁ; YCTOﬁqHBOCTB, Pa3BUTHUC U CMCHBI 9KOCHUCTCM,
H€06XOI[I/IMOCTB COXpaHCHUA MHOF006paBI/I51 BHUJIOB,

/Z pemarb AJIEMEHTapPHbIE OMOJIOTUYECKUE  3a/1auu; COCTaBJISATh
JJIEMEHTAPHBIE CXEMbl CKPEIIMBAHMS M CXEMBI IIEPEHOCAa BEIIECTB M
Nepefauyd HJHEpPrud B SKOCHCTeMax (LIeMM TUTaHUs); OIUCHIBAThH
0COOEHHOCTH BUIOB 110 MOP(OJOrHYECKOMY KPUTEPHIO;



Z BBISBIATH MPUCTIOCOOICHHUS OPTAaHU3MOB K CpeJie OOUTaHUs, UCTOUYHUKH U
HaJu4yue MyTarcHOB B OKpYyXarolle cpene (KOCBEHHO), aHTPOIOTEHHBIE
M3MEHEHUS B DKOCUCTEMaX CBOECH MECTHOCTH;

Z CpaBHUBATh OMOJIOTUYECKHE OOBEKTHI: XMMUYECKHUI COCTaB TEJ KUBOU U
HEXUBOW MPUPOJIBI, 3apOJAbIIIEH 4YeJOBEKa U JPYTUX IKUBOTHBIX,
IPUPOJIHBIE DKOCUCTEMBI U arpO3KOCUCTEMBI CBOEH MECTHOCTH; ITPOLIECCHI
(ecTecTBeHHBII ¥ HMCKYCCTBEHHBI OTOOp, TMOJOBOE U Oecroyioe
Pa3MHOXEHHUE) U JIeTIaTh BBIBOJBI U OOOOIIECHUSI HA OCHOBE CPAaBHEHUS W
aHau3a;

/ aHAIW3UpPOBaThb U OLEHHBATh pPA3JIMUHbIE THUIOTE3bl O CYIIHOCTH,
MPOUCXOXKJCHUN KU3HU U YEJIOBEKAa, TIJ100albHbIE HSKOJIOTUYECKUE
npoOJieMbl U WX PEIICHMS, MOCIEACTBUS COOCTBEHHOW IEATENbHOCTU B
OKpYXaroUIen Cpene;

£ M3y4daTb USMCHCHHUS B OKOCUCTECMAX Ha OMOJIOTHYECKHUX MOACIIAX,

/ HaxoauTh WHGOpPMAIUIO O OHOJOTHYECKUX OOBEKTaX B Pa3IMUYHBIX
UCTOYHMKaX (YueOHUKAX, CIPAaBOYHUKAX, HAYYHO-TIOMYJISIPHBIX U3IaHUSIX,
KOMITBIOTEpHBIX 0a3zax, pecypcax cetd HWHTEpHET) M KpPUTHUYECKH €€
OIICHUBATH;

Z WCIIOJIb30BaTh HpI/IO6peTeHHI>I€ SHAHUA W YMCHHUA B HpaKTI/I‘{eCKOﬁ
ACATCIIPHOCTU U HOBCC,Z[HGBHOﬁ KHN3HHU:

Z ansg coONroAeHHus Mep MPOQMIAKTUKN OTPABIEHUH, BUPYCHBIX U APYTUX
3a00eBaHUM, CTPECCOB, BPEAHBIX MPUBBIUYEK (KypeHUs, aJKOTrOJU3Ma,
HapKOMAaHUM); IPAaBUJI TIOBEJICHUS B IPUPOJTHOU Cpefie;

Z OKa3aHMs IEpBOM NOMOIIM IIPU TPABMATUYECKUX, IPOCTYIHBIX U JIPYyTHX
3a00J1eBaHUsX, OTPABJICHUSAX MHUILEBBIMU IPOTYKTAMH;

Z OUEHKM JTUYECKUX AacleKTOB HEKOTOPBhIX HCCIeNOBaHUNH B 00JacTu
OMOTEXHOJIOTHH (KJIOHUPOBAHUE, UCKYCCTBEHHOE OTIII0IOTBOPEHHUE)

XapakTepucTHKA OCHOBHBIX BU/IOB J1eSITeJILHOCTH
Conep:xxanue 00y4eHust
CTYJEHTOB (Ha YPOBHE YUeOHBIX JIeiiCTBHH)

O3HakoMIIEHUE ¢ OMOJIOTHYECKUMH CUCTEMaMU
BBenenne pa3Horo

YPOBHSL: KJIETKOW, OPraHU3MOM, ONYJISILUEH,
9KOCHUCTE-

Moii, buocdepoii. OnpenencHre poau OUOIOTHH B

hopmu-




POBaHUM COBPEMEHHOMN €CTECTBCHHO-HAYYHOU
KapTHHBI

MUPA U MPAKTHYECKON JACITEITBHOCTH JIFOJICH.

OO6yueHue coOJIIOICHUIO TTPaBUJI TIOBEICHHS B

pUPOJIE,

OepeKHOMY OTHOIIECHUIO K OMOJIOTHIECKIM 00BhEKTaM

(pac-

TEHUSAM U )KUBOTHBIM M UX COOOIIECTBAM) U UX

OXpaHe

YYEHHUE O
KJIETKE

XuMu4ecKkasi OpraHu3anmsi YMeHnue npoBOaUTh CPaBHEHHE XUMUYECKOM
KJIeTKH opraHusa-

LIUU )KUBBIX U HEKHUBBIX OOBHEKTOB.

HonyquHe MNpCACTABJICHUA O POJIM OPTraHUYCCKUX
Y HEOPTaHUYECKUX BEIIECTB B KIETKE

N3yueHue cTpoeHHs KIETOK 3YKapHUOT, CTPOEHUS U
CtpoeHue u PyHKIIUM KJIETKH | MHO-

roo0pasus KJIETOK paCTEHUI U KUBOTHBIX C TTIOMOIIbIO
MHKpOIIPENApPaTOB.

Habmroienne KiaeTok pacTeHUi U )KMBOTHBIX MO/
MUKPO-

CKOIIOM Ha TOTOBBIX MUKpOIIpenaparax, ux OlUCaHue.
[IpuroToBneHue u onrcaHue MUKPOIIPENAPATOB
KJIETOK

pacTeHu.

CpaBHEHME CTPOEHUS KIIETOK PACTEHUHN U 5KUBOTHBIX
o

rOTOBBIM MUKpOIIpenapaTam

OO0MeH BelleCTB H YMeHue CTpOUTh CXeMbl JHEPTeTUYECKOTO OOMEHa U
npeBpalleHue omo-
JHEPIrUH B KJIETKe CHHTE3a OelKa.
[TosrydaeHne npeIcTaBICHHS O IPOCTPAHCTBEHHON
CTpYK-

Type 6enka, monekyn JIHK u PHK

O3HaKOMJIEHHE € KJIETOYHOW TEOpUEHN CTPOCHHUS
7KV3HEeHHBIH IUKJ KJIEeTKH OpraHu3MOB.

YMeHue caMoCcToATeIbHO CKATh JOKa3aTelIbCTBA
TOTO,

YTO KJIETKa — DJIEMEHTapHas )KUBasi cucTeMa U
OCHOBHast

CTPYKTYpHO-(PYHKIIMOHAJIbHAS €IMHUIIA BCEX JKHUBBIX
op-

TaHU3MOB

OPI'AHU3M. PASMHOXEHUE U THANBUAYAJBHOE PASBUTHUE
OPI'AHU3MOB




Pa3mHokeHUEe OPraHn3MoB

OBiiaieHUE 3HAaHUAMH O Pa3MHOXKEHHUH KaK O BaXKHEM-
nIemM CBOﬁCTBe JKUBBIX OpFaHI/I3MOB.

VYMeHHne caMOCTOATENBLHO HAXOAUTE OTINYHS MUTO3a
oT

Meii03a, OIpeIesisisi SBOTIOIUOHHYIO POJIb ATHX BHIOB
Ae-

JICHUS KJIETKH

NuauBuayaibHOE pa3BUTHE
OpraHu3ma

O3HaKOMJICHHE C OCHOBHBIMH CTaUsIMU OHTOTEHE3a
Ha

MIpUMEpEe Pa3BUTHS TO3BOHOYHBIX KUBOTHBIX.
YMeHue XxapakTepu3oBaTh CTaANH
MMOCTAMOPUOHATEHOTO

pa3BHUTHA HA TIpUMepe denoBeka. O3HaKOMIICHHE ¢
npu-

YMHAMU HapyILICHUH B Pa3BUTHH OPraHU3MOB.
PasBurtne ymeHwus mpaBuiIbHO (POPMHUPOBATH
JOKa3aTeNb-

HYIO 0a3y BOJIOIMOHHOTO PA3BUTHUS YKHBOTHOTO
MuUpa

NuauBuayabHOE pa3BUTHE

YyeJ10BeKa

BrisiBrieHHE M onMCaHKUE MPU3HAKOB CXO/CTBA
3apOobIIIeh

YEeJI0BEKa U APYTMX MO3BOHOYHBIX KaK
JIOKa3aTeabCcTBa

HX ABOJIIOIIMOHHOTO POJACTBA.

[Tonyuenue npeacTaBieHUs O MOCIEACTBUAX BIUSHUS
an-

KOT0JIsl, HUKOTUHA, HAPKOTUYECKUX BEILECTB,
3arpsI3HCHUS

Cpenbl Ha pa3BUTHE U PENPOLYKTUBHOE 3[I0POBbE
JelnoBeKa

Conep:xxkanue 00y4eHust

XapaRTepHCTmca OCHOBHBIX BHAOB A€¢ATECJIbHOCTH

CTYJEHTOB (HA YPOBHE YUeOHBIX JIeiiCTBHH)

OCHOBBI

I'EHETHUKMU U CEJIEKIIUN

33KOHOMepHOCTI/I HU3MEHYMBOCTH

O3HaKOMJICHHE C HACIE€ACTBCHHOU U
HEHaCJeJICTBEHHOMI

M3MEHYUBOCTHIO U €€ OMOJIOTHUECKOM POJIbIO B
SBOJIIOLMHU

JKHUBOTO MHpA.

[Tonyuenue npeACTaBICHUS O CBSI3U TEHETUKU U
MEIHITHHEL.

O3HaKOMIIEHHE C HACJIEACTBEHHBIMHU OOJIE3HIMU
JenoBe-

Ka, UX IPUYHHAMH ¥ IPOPUIAKTHKOM.
N3ydenue BIUsIHUA aJIKOTOJIM3Ma, HAPKOMAaHUH, Kype-
HUS HA HACJIEJICTBEHHOCTh Ha BUeOMaTepuale.

AHanu3 peHOTUIMHYECKOW N3MEHYNBOCTHU. BhIsiBIIeHNE




MYTAarcHoB B Oprma}omeﬁ Cpeac U KOCBCHHAA
OIICHKa
BO3MOXHOI'O UX BJIMAHHA HAa OPraHrU3M

OCHOBBI CeJIeKIIUM PaACTEeHUI,
’KMBOTHBIX H MUKPOOPTaHM3MOB

[Tonyuenue npeacTaBieHHs O TEHETUKE KaK O
TeopeThye-

CKOM OCHOBE CEJIEKIUU.

Pa3BuTne MetanpeaMeTHBIX YMEHUM B MPOLIECCE
HaXO0X-

JICHUS Ha KapTe LIEGHTPOB MHOT000pa3us u
MIPOUCXOXKIE-

HUS KyJbTYPHBIX PACTEHUN U JOMAIIHUX >KUBOTHBIX,
oTKpbIThIX H.1.BaBuinoBbIM.

N3yyenne MeTo10B THOPHUIN3ALINN U UCKYCCTBEHHOTO
otOopa.

YMenue pa3Ouparbcsi B STHUECKUX aCIEKTax
HEKOTOPBIX

JOCTHKCHHUHM B OMOTEXHOJIOTUU: KJIOHUPOBAHUN
KHUBOT-

HBIX ¥ MpoOIeMaxX KIIOHHPOBAHMS YEIOBEKa.
O3HaKOMJIEHHE C OCHOBHBIMH JIOCTHKEHUSIMU
COBPEMEH-

HOM CeNeKINU KyJIbTYPHBIX PACTEHUHN, TOMAIIHUX JKU-
BOTHBIX U MUKPOOPTaHU3MOB

IMPOUCXOKJIEHUE U PAZBUTHUE KU3HU HA 3EMJIE. 9BOJIIOIIMOHHOE

YYEHUE
IIpoucxoxaeHue U HAYAJbHbIE | AHAIU3 U OIIEHKA PA3IMYHBIX THUIIOTE3
JTanbl Pa3BUTHA KU3HHA HA MPOUCXOKACHUS
3emJie SKU3HU.
[Tosrydenne npecTaBieHus 00 YCIIOKHEHUHN YKUBBIX
op-

TaHU3MOB Ha 3eMJIe B ITPOIECCE IBOIIOIIHH.

YMeHue 3KCepuMEeHTAIbHBIM ITyTEM BBISBIIATH
aIarTHB-

HbIE 0COOEHHOCTH OPTaHU3MOB, UX OTHOCHTEJIbHBIH
Xapax-

tep. O3HaKOMJICHHE C HEKOTOPBIMH MTPEICTABUTEIISIMA
pen-

KHUX M UCYE3AIONINX BUIOB PACTCHUH M KHUBOTHBIX.
[IpoBenenue onucanusi 0codei OHOTO BUAA 11O
MopdoJio-

TUYECKOMY KPUTEPHIO TIPU BHITIOTHCHUH
nabopaTopHOI

paboThl. BesiBIeHHE YepT MPUCTIOCOOIEHHOCTH Opra-
HU3MOB K Pa3HbIM cpeaM oOuTaHus (BOTHOM,
HA3eMHO-

BO3JIYIITHOM, TOYBEHHOH)

Hctopus pazButus
IBOJIIOLIMOHHLIX Hael

N3yueHne Hacneaus 4eI0BEeYECTBA HA IPUMEDPE 3Ha-
KOMCTBA C HICTOPUEHN pa3BUTHUS IBOJIOLMOHHBIX U
K.JIunnes, XK.b.Jlamapka Y./lapsuna. OueHuBaHue
POJTH 3BOJIOIMOHHOTO yUeHUsI B POPMUPOBAHUHN
COBpE-

MEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA.




PasBuTHe CrI0COOHOCTH SICHO M TOYHO M3JIarath CBOU
MBICITH, JIOTHYECKHA 00OCHOBEIBATH CBOKO TOUKY
3peHus,

BOCIIPHHUMATH Y aHAJTU3UPOBATH MHEHUS
co0€eCeTHHUKOB,

MpU3HABAs IPABO APYTOTO YEJIOBEKA HA HHOC MHCHHE

MuKpo3BoII0LHA

H MAKPO3BOJIIOIHUA

O3HaKOMJICHHE C KOHIIETIITUCH BH/Ia, €€ KPUTEPHIMH,
moI00P MPUMEPOB TOTO, YTO TOIMYJISIUST —
CTPYKTYpHas

€IMHUIIA BUJIA U DBOJIOIHH.

O3HaKOMIIEHUE C JABHXKYIIUMUCS CHUJIaMHW 3BOJIIOIHUHA
U €€ JJ0Ka3aTeIbCTBAMH.

YcBoenue TOro, 4YT0 OCHOBHBIMHU HANIPpAaBJICHUAMU
IBOITIO-

IIMOHHOTO TIPOTrpecca SBISIFOTCS OMOIOTUYECKUN
nporpecc

1 OMOJIOTHYECKHIA perpecc.

Conep:xanue 00y4yeHust

XapaKTepHCTmca OCHOBHBIX BHJI0B IC¢ATC/JIBHOCTH

CTYAEHTOB (HA YPOBHE YUYEOHBIX AeHCTBHIA)

YMeHue oTcTauBaTh MHCHHE, O COXPaHCHHUH
ouojoruye-

CKOTO MHOT000pa3usi Kak OCHOBE YCTOHYHUBOCTH
ouocde-

PBI ¥ IPOTPECCUBHOTO €€ Pa3BUTHUS. Y MCHHE
BBISBIISATE

MIPUYMHBI BEIMUPAHHS BHJIOB

IMPOUCXOKJIEHUE YEJIOBEKA

AHTpOMOreHes

AHamms u OLICHKA PA3JIMYHBIX TUIIOTE3 O
MPOMCXOXKICHUU

YeJoBeKa.

Pa3BuTne yMeHHS CTPOUTH JOKa3aTeIbHYIO 0a3y 1o
cpas-

HUTEJILHON XapaKTEPUCTUKE YEIOBEKA M MPUMATOB,
JIOKa3bIBask KX POJICTBO.

BbIsiBIIEHUE ATAIOB 3BOJIOIMY Y€JI0BEKa

YesioBevyecKkue pachbl

YMeHue 10Kka3bIBaTh PABEHCTBO YEJIOBEUYECKUX Pac Ha
OCHOBAHMHU UX POJCTBA U €JMHCTBA IPOUCXOXKICHUS.
Pa3BuTHe ToJIEpaHTHOCTH, KPUTHKA Pacu3Ma BO BCEX
ero

MPOSIBICHUSX

OCHOBBI OKOJIoI'nnu

JKOJIOTHSI — HAYKA 0

| Usyuenne sxonormaeckix GpakTopoB 1 UX BIHSHHS Ha




B3aMMOOTHO-
HIEHUSIX OPTAaHU3MOB MEKITY
co0oi

M OKPYKAIoIIeil cpeaou

OpTaHU3MBI.
3HAKOMCTBO C 3KOJIOTUYECKUMH CUCTEMaMU, X
BHUOBOH

Y IPOCTPAHCTBEHHOM CTPYKTYpaMH. Y MEHUE
OOBSCHSTH

MPUYUHBI YCTOWYUBOCTU U CMEHBI DKOCHCTEM.
O3HaKOMJICHUE ¢ MEXBUIOBBIMU
B3aMMOOTHOIICHUSMHU

B DKOCHCTEME: KOHKYPEHIIMEH, CAMOMO30M, XUIITHUYE-
CTBOM, Mapa3uTHU3MOM.

YMeHue CTpOUTh IPYyCHOCTh PACTUTEILHOTO
CcOoO00IIEeCTBa,

MUIIEBBIC TSN U CETU B OMOIICHO3E, a TAKXKE
AKOJIOTHYE-

CKHE TTUPAMUJIBL.

3HaHHE OTJIMYUTEIBHBIX MPU3HAKOB UCKYCCTBEHHBIX
co-

00111eCTB — arpo3KOCUCTEMBI U YPOOIKOCUCTEMBI.
Ornucanue aHTPOIIOTEHHBIX U3MEHEHUH B
€CTECTBEHHBIX

MIPUPOJIHBIX JaHIIaPTaX CBOSH MECTHOCTH.
CpaBHHTENBHOE ONMCAaHUE OJTHOM U3 €CTECTBEHHBIX
pu-

POJIHBIX CHCTEM (HaIpUMED, Jieca) U KaKO-HHOY b
arpo-

HKOCHUCTEMBI (HallpuMep, MILIEHUYHOTO MOJIs).
CocTaBiieHne cxeM Mepeadyl BemecTB U SHEPTUHU 1o
ne-

SIM TUTaHUSI B IPUPOAHON IKOCHCTEME U arpoleHO3€e

buocdepa — ruodanbHas
JIKOCHCTEMA

Oznaxkomienue ¢ yuenueM B.M.BepHanckoro o
ounocdepe

KaK 0 T7100aIbHON IKOCHCTEME.

Hanuuue npencraBieHus o cxeMe 3KOCUCTEMBI Ha
pu-

Mepe 6rochepbl, KpyroBOpoTe BEIIECTB U
MIpEeBpaICHUH

sHEepruu B 6uocdepe.

YMeHue 10Ka3bIBaTh POJIb )KUBBIX OPTaHU3MOB B
ounocde-

pe Ha KOHKPETHBIX MMPUMEpPax

buocdepa u yesroBexk

HaxoxieHne cBs3u H3MEHEeHHsI B Onocdepe ¢ mocie-
CTBHSIMH JICSITEJIBHOCTH Y€JIOBEKA B OKPY KaIOIICH
cpene.

YMeHHe OnpeelisaTh BO3ICHCTBHE IPOU3BOICTBCHHOM
JIESITSIIBHOCTH Ha OKPYXKAIOMIYI0 CPeay B 00IacTH
CBOEH

Oymymieit mpodeccum.

O3HaKOMJICHHE C TII00aTbHBIMH SKOJIOTUICCKHUMU
mpo0-

JIeMaMHy ¥ YMEHHE OTPEEIIATh MMy TH UX PECIICHHS.

Onucanue u IMPAaKTUICCKOC CO3AaHUC HCKy(:CTBGHHOﬁ




HKOCUCTEMBI (ITPECHOBOJHOTO akBapuyma). Pemenne
JKO-

JIOTUYECKUX 3a]ad.

JleMOHCTpUpOBaHKE YMEHHUs IOCTAHOBKH LIEJIEH
JeSTEIb-

HOCTH, TUIAaHUPOBAHUS COOCTBEHHOH /1€ATEIbHOCTH
JUISL

JIOCTH>KEHMS TIOCTABJICHHBIX LIEJIEH, TPEABUICHUS
BO3-

MOXKHBIX PE3YJIbTATOB OTUX JACUCTBUM, OpraHU3aLuN
CaMOKOHTPOJISI M OLIEHKHU IIOJIy4YE€HHBIX PE3YJIbTaTOB.

OO0y4eHne coOIOACHUIO MTPaBUJI TIOBEACHUS B
pHUpOJIE,

Oepe’KHOMY OTHOIICHHUIO K OMOJIOTHYECKUM 00bEKTaM

(pacTeHUsIM, JKUBOTHBIM M X COOOIIIECTBAM) B UX
oXpaHe

BUOHHUKA

Buonuka xak oaHoO U3
HANpPaBJIeHNA 0HOJIOTHH H
KHOepPHEeTHKH

(O3HaKOMJIEHHE C MPUMEPAMH UCTIOIb30BAHMS
B X03SHCTBEHHOU AeATEIbHOCTH JIIOJIET

B MOP(}0-PYHKIIMOHAIBHBIX YEPT OPTaHU3AIHH
pacTeHUI U

B )KUBOTHBIX MTPU CO3IAHUU COBEPIICHHBIX
TEXHUYECKUX

B CICTEM W YCTPOMCTB MO aHAJIOTUU C KUBBIMHU
cucTeMaMH. 3HAKOMCTBO C TpyOUYaThIMU
CTPYKTYpaMH B KMBOM MIPUPOJIE U TEXHUKE,
APOJUHAMUYECKUMH U TUAPOIUHAMUYECKUMHU
yCTPOMCTBAMH B KMUBOW IPUPOJIE U TEXHUKE.
YMeHue cTpouTh MOJENH CKIaa4aTol CTPYKTYPBL,
MICIIOJIb3YEMBIE B CTPOUTEIBCTBE




2. Pe3y.m,TaT1>1 0CBOCHUA NUCHUILJIMHBI, IMTOAJCKAIINEC IIPOBEPKE

KOMIIIIEKT KOHTPOJIBHO-OLIEHOYHBIX CPEICTB NPEJHA3HAYEH JJIsI KOHTPOJIS U
OLIEHKH 00pa30BaTeIbHBIX JOCTHKEHUIN 00yUarONXCsl, OCBOMBLINX MPOrpPaMMy
y4eOHOM nuctumuivHbl ['eorpadus.

KOC BKIIIO4arOT KOHTPOJIBHBIE MAaTEPUAIIBI IS IPOBEICHUS TEKYLIETO KOHTPOJIS U

IPOMEKYTOUHOH arTecTauuu B popme 1udPpepeHInpoBaHHOTO 3a4eTa

Pe3yabTaThl 0CBOCHUA
(0OBEKTHI OLIEHUBAHUS)

OcHOBHBIE MTOKA3aTEJIN
OlleHKH pe3yJbTaTa U uX
KPUTEPHUH

B pe3yJabTarte ocBOeHHMS JUCHMILIMHBI 00YYaIOLIUICS J0JIKEH

YMETb.
OOBSICHATH BKJIaJ OHOJIOTMYECKHUX
Teopui B dhopmupoBaHue
COBPEMEHHONW €CTECTBCHHOHAYYHOMU

KapTUHBl MHUpPa; €AUMHCTBO XHUBOU U
HEXUBOM MPUPOIBI, POJICTBO >KUBBIX
OPTraHU3MOB;

OuieHMBaTh BKJIA]T BEJTUKUX
y4€HbIX B OpMHUpPOBAHUE
COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI
MUpa;

BBIBJSITH CXOJCTBA M OTJIMYMS B
CTPOCHMM KIJIETOK PACTUTEIBHBIX H
JKABOTHBIX OPTraHU3MOB, COCTaBJIATH
AJIIEMEHTAPHBIE CXEMbI CKPEILIMBaHU,
Ha3blBaThb NPUYMUHBI U  (PAKTOPHI
DBOJIOLIMM OpPraHUYECKOTr0 MHUpa U
YEJI0BEKA,

OIICHUBATH r00aJbHEIC
HKOJIOTHYECKHE TNpoOIeMbl U HX
peuieHus, OCHOBBIBASICh Ha
3aKOHOMEPHOCTSX
B3aUMOOTHOIICHUM B KUBOH
MIPUPOJE;

OueHuBaTh KJIETOYHOE
CTPOEHHUE )KUBBIX OPTAHU3MOB,
pons IHK kak HOCHTEINA
HACJIeICTBEHHOW HH(OopMaLuu,
3BOJIIOLIUIO KUBOU IIPUPOLBI,
MPEBPAILECHUS SHEPTUU U
BEPOSITHOCTHBIN XapakTep
IIPOLIECCOB B KUBOW U
HEXUBOW MPUPOJE,
B3aMMOCBSI3b KOMIIOHEHTOB
3KOCUCTEMBI, BIUSIHUE
NEATENbHOCTH YEJIOBEKA Ha
3KOCUCTEMBI;

MIPUBOJIUTH TPUMEPHI
AKCIEPUMEHTOB U(UJIN)
HAOJII0ICHUH,
000CHOBBIBAIOLIUX: KJIETOYHOE
CTPOEHHUE )KUBBIX OPTAHU3MOB,
pons IHK kak HOCHTENA
HaCJIeICTBEHHOW HH(OpMaIuHy,
ABOJIIOLIMIO KUBOW MPUPOBIL,
IIPEBPALIECHUS SHEPTUU U
BEPOATHOCTHBIN XapaKTep
MIPOLIECCOB B JKMBOU U
HEKHUBOU IIPUPOJE,
B3aMMOCBSI3b KOMIIOHEHTOB




9KOCHUCTEMBbI, BIIMSTHUC
JIeSITEILHOCTH YeJIOBEKA HA
YKOCHUCTEMBI;

B pe3yJabTaTe 0ocBOCHHMS TUCHUILIMHBI 00YYAIOLIUICH J0JIKEH

3HATb:

OCHOBHBIE MOJIOKEHHUS
OMOJIOTMYECKUX TEOpU u
3aKOHOMEPHOCTEM: KJIETOYHOU
TEOPUH, DBOJIOLUHUOHHOIO YUYCHUS,
YYEHHUS B.1.Bepnanckoro 0
ouocdepe, 3akonnl [.Mennens,
3aKOHOMEPHOCTEW W3MEHYHMBOCTH U

HaCJICACTBCHHOCTH

OneHuBaTh yMEHUS IPUMEHSTh
HOBBIE TEPMUHBI U TOHSTHS B
MPAKTUYECKON yueOHOM
JeSITeNIbHOCTH, BbIIBUTaTh
TUIOTE3bI U MIpeAarath NyTu
UX MIPOBEPKH, J€TaTh BHIBOBI
Ha OCHOBE 3KCIIEPUMEHTAIBHBIX
JAHHBIX, IPEICTABJICHHBIX B
BUJIe rpadurika, TabIULbl WK
JarpamMmBbl;

cTpoeHue u GyHKIIMOHUPOBAHUE
OMOJOTUYECKUX OOBEKTOB: KJIETKH,
I€HOB M XPOMOCOM, CTPYKTYpPbI BUJIA
Y DKOCUCTEM

O1ennBaTh,
BOCIIPOU3BOJIUTh YUeOHBIN
Martepuai: OObsICHATh
MIPUKIIATHOS 3HAYCHUE
Ba)KHEHIIINX JOCTH)KECHUN B
00J1aCTH €CTECTBEHHBIX HAYK
JUIS: CO3JaHMs
OMOTEXHOJIOTHH, JICUCHUS
WH(EKITMOHHBIX
3a00NIeBaHUM, OXPaHBI
OKPY>KarolEn CPEIBI;

CYIIHOCTb OMOJIOTUYECKHUX
IPOIIECCOB: Pa3MHOXKCHUS, OTLIOJO-
TBOPEHHSI, JICHCTBUS
UCKYCCTBEHHOTO M €CTECTBEHHOTO
ot0opa, dbopmupoBaHue
MPUCTIOCOOJICHHOCTH,
MIPOUCXOXKICHNUE BUIOB, KPYyTOBOPOT
BCIIICCTB M MPEBpAIlCHUE YHEPTHH B
KJIETKE, OpraHu3Me, B DKOCHCTEMax
u 6uochepe

pelmarb  3JIEMEHTApHbBIE
OMOJIOTUYECKUE  3aJlayu;
COCTaBJIATh 3JIEMEHTapHbIC
CXEMbl CKPELIMBAHUA U
CXEMBI IIEpEHOCAa BEILIECTB
U Tepeljayd DJHEpruu B

DKOCUCTEMAX (uenu
IIATaHHS); OIHUCHIBATH
OCOOCHHOCTH BHJOB IO
MOpP(}OJIOTHYEeCKOMY
KPUTEPUIO;

OMOJIOTUYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIUKY

COOTHOCHUTH OCHOBHBIE TOHATHUS
C OMOJIOTHYECKUM TEKCTOM.




4. PacnipeneJieHre THIIOB KOHTPOJIbHBIX 3aJaHNH MPH TeKyIIeM KOHTPOJIe

3HAHMH ¥ HA IPOMEKYTOYHOM aTTeCTALUM :

Neni/m | HaumeHnoBaHue TH KOHTPOIBLHOIO 3a1aHusA, | Buabl KOHTpOJIA
pa3iesioB U TeM HOMeEp 3aJaHus
1. YdyeHune o KIeTKe CPLI,CALIIP1,T31 Tekymunii KOHTPOJIb,
pyOEKHBIN KOHTPOJIb
2. Opranusm. Pazmuoxxenne u| CP 2,C/1 2,IIP 2, T3 2 Tekyunii KOHTPOJIb,
WHAMBHUIYyalIbHOE Pa3BUTHE pyBesxHBI KOHTPOH
OpraHU3MOB
3. OCHOBBI TCHETHKH B CP3,CH3,IIP3,11P4,T33 Tekymunii KOHTPOJIb,
CEJIEKIIUHN .
pyOeKHBIN KOHTPOITh
4. [Ipoucxoxaenue u CP4,C14,]I11IP 5, Tekyumuii KOHTPOJIb,
DasBHTHE XH3HH Ha OEXHBIN KOHTPOJIb
3emMize. DBOJIIOIIMOHHOE py p
y4eHUe
5. | IIpoucxoxnenue uenoseka | CP 5, T3 4 Texymui KOHTPOIIb,
pyOexKHBIN KOHTPOITb
6. | OCHOBBI 3KOJIOTUHU CPo6,CAS5, T35 Texymuii KOHTPOJIb,
pyOEKHBIN KOHTPOJIb
7. buonuka CP7,T36 Tekymuii KOHTPOJIb,

PYOEKHBIH KOHTPOJIb




8. | Uror: 31 IIpoMexyTouHbIN
nuddepeHIpOBaHHBIN

KOHTPOJIb
3auer

5. KoHTpoJibHbIE 3a1aHUSA:

5.1 CamocrosiTesibHasA padoTa:

CamocrositeibHas padora Ne 1 Tema: Yuenue o Kiierke
TEKCT 3AJIAHUAA:

1. [ToaroroBka pedepara mo Teme:

0 Opranuyeckre BeEIIECTBa PACTUTEIBHOM KJIETKH, J0Ka3aTeIbCTBa HX
HAIN4YUS B pacTeHUH. ButamMunbl, PEepMEHTH 1 TOPMOHBI M UX POJIb B OPraHU3ME.
Hapymenus npu ux HeoCTaTKe U N30BITKE.

0 HpOKapI/IOTI/I‘-K?CKI/IC OpraHu3Mbl U UX POJIb B 6I/IOHGH033X.

0 [IpakTyeckoe 3HaYeHUE MPOKAPUOTHUUECKUX OPraHU3MOB (Ha MpuMepax
KOHKPETHBIX BUJIOB).

0 Kierka  sykapuoTHYeCKMX  OpraHu3MoB. MeMOpaHHBIM TPUHLHI €¢
OpraHHu3alnH.

0 CtpykTypHOE U (PYHKIMOHAIBHOE PA3JIMUME PACTUTEIHHOM M KUBOTHOU
KJIETOK.

0 MUTOXOHIpUM  KaK  JHEpPreTuueckue  craHumu  kierok.  Craguu
SHEPreTUYECKOr0 OOMEHA B PA3IUYHBIX YACTIX MUTOXOHIPHI.

0 Crpoenue u pyHKIIMU puOOCOM U UX POJb B OMOCHHTE3€E OemKa.

(6] ﬂ)lpO KaK OCHTP YHPABJICHUA KUHCACATCIIBHOCTBIO KIJIICTKU, COXPAHCHUA U
nepeaadn HaCJICACTBCHHBIX ITPU3HAKOB B ITOKOJICHHAX.

0 Knerounast Teopuss crtpoeHuss opraHu3moB. McTopuss M COBpEeMEHHOE
COCTOSIHHE.

2. HapucoBaTb CXeMBI CTPOCHUS PACTUTEIBLHOM U )KUBOTHOU KJIIETOK U OCHOBHBIX
OpPraHOUI0B KJIETKHU.
3. U3yuenue Bonpoca (POTOCUHTE3 U XEMOCHUHTES.

CamocrositenbHass padora Ne 2 Tema Opranusm. PasmHoxkeHue u
HHIMBHYaJIbHOE Pa3BUTHE OPTAaHU3MOB




TEKCT 3AJIAHUAA:

1. [loaroroBka pedepara 1mo Teme:

0 becnionoe Pa3MHOKCHHC, cro MHOFOO6p33PIe )41 IMPAaKTUYCCKOC
HCIIOJIB30BaHHUC.

0 ITonoBoe Pa3SMHOKCHHUEC U €TI0 OMOJIOTMYECKOE 3HAUECHHE.

0 qepeI[OBaHI/IC II0JIOBOI'O M OECIojI0ro Pa3MHOKCHHUSA B JKMU3HCHHBIX IMHUKJIAX

XBOILIEHM, ManmoOpOTHUKOB, MPOCTEUINMX. BHOJIOrHYecKkoe 3HAUYCHUE YepeIOBaHUS
MMOKOJIEHUH.

0 [TapTeHOreHe3 W THUHOTCHE3 y TI03BOHOYHBIX JKUBOTHBIX M 1504
OHOJIOTHYECKOE 3HAUCHHE.

0 OMOpPHOJIOTHYECKHE T0KA3aTENbCTBA IBOJIIOIIMOHHOTO POJICTBA dKUBOTHBIX.
0 buonornyeckoe 3HaueHue meramop@osza B MOCTIMOPHOHAIBHOM Pa3BUTHH
KUBOTHBIX.

0 Biisinue okpyKaromen cpeibl U €€ 3arpsi3HEHUS Ha Pa3BUTHUE OPTaHU3MOB.
0 BnusHue KypeHus, ynoTpeOJieHHs ajJKoroisi U HapKOTHUKOB POJUTENSIMU Ha

IMOpHUOHATHHOE Pa3BUTHE peOeHKA.
CamocrosTebHasi padota Ne 3 Tema: I'eHeTuKa M cejieKIMsI

TEKCT 3AJIAHUA:

1. [loaroroBka pedeparta 1mno Teme:

0 3aKOHOMEpPHOCTH (DEHETUYECKONM U T€HETUUECKON N3MEHYMBOCTH.

0 HacnencrBennas undopmarius u nepegada ee u3 MOKOJICHUS B IIOKOJICHUE.
0 JlpamMatuyeckue CTpaHUlbl B HCTOPUU PA3BUTHS T€HETHKH.

0 Ycnexu COBpEMEHHOU F'€HETUKU B MEAULIMHE U 3PABOOXPAHEHHH.

0 [leHTpBsl MHOTOOOpa3Ms U MPOUCXOKIEHUS KYJIbTYPHBIX PACTCHUH.

0 [{enTpbl MHOTOOOpa3Hs U MPOUCXOKICHHUS IOMAIITHUX KUBOTHBIX.

0 3HadYeHue U3yUCHHS IPEAKOBBIX (POPM I COBPEMEHHOM CEJICKIIHNH.

0 Hcropust MpouCX0KI€HNS OTAEIBHBIX COPTOB KYJIbTYPHBIX PACTEHUMN.



2. Pabora ¢ y4eOHUKOM, COCTaBJICHWE KOHCIIEKTa IO BOIPOCY «XPOMOCOMHAas
TEOpHUs

HaCJICACTBCHHOCTH.

3. CocraBieHue OUOAKTAYECKOW oOoOmaromen Taomuusl «OCHOBHBIE
3aKOHOMEPHOCTH U3MEHYHUBOCTH.

CamocrositesibHast pabora Ne 4 Tema IlpoucxoxaeHue :KU3HA HA 3eMJie

TEKCT 3AJIAHUS:

1. [ToaroroBka pedeparoB 1o TeMe:

0 Hcropus pa3BuTus 3BOIIONUOHHBIX Uiael 10 Y.JlapBuHa.

0 «Cuctema ipupozas»y K.JIuaHes u ee 3HaYeHUE 15 pa3BUTHs OUOIOTHH.

0 Opomonmonneie uaen JK.b.Jlamapka u ux 3HaueHue I Pa3BUTHUS
OHOJIOTHH.

0 IIpennocbuiku BOSHUKHOBEHUSI 3BOIOLMMOHHON Teopun Y. /lapBuHa.

0 CoBpeMeHHbIE TMPEACTAaBICHUS O MEXaHU3Max U 3aKOHOMEPHOCTAX
ABOJIIOLIHH.

2. CocraBneHue CpaBHUTENIbHOW TecToBOW Tabmuibl «CpaBHHUTENbHAS

XapaKTCPUCTHKA CCTCCTBCHHOI'O 1 HCKYCCTBCHHOTI'O 0T60pa».

3. O(l)OpMJ'IGHI/IC OIIOPHOI'O KOHCIICKTA: BOJIHBI JKU3HU U COBPCMCHHLIC
MMpCaACTABJICHUA O BI/II[006p8,30BaHI/II/I.

4. TloaroroBka CcOOOIIEHUN 1O BONpPOCAM: BBOJIOLUUA  PACTEHUH  OT
ManOPOTHUKOOOPA3HBIX 10 TMOKPBITOCEMEHHBIX; OBOJIONMS KUBOTHBIX OT
36MHOBOJIHBIX JI0 COBpPEMEHHBIX MiekonuTaromux. (Pabora ¢ gomoiaHUTENBHOU
JUTEPaATypOi)

CamocrositeibHast pabora Ne 5 Tema IlpoucxoxaeHue yejaoBeKka
TEKCT 3AJJAHUS:

1. [ToaroroBka pedeparoB no Teme:

0 CoBpeMeHHbIE TPEACTaBICHUS O 3aPOKICHUU KU3HU.

0 PaznuyHbie runoTe3sl NpOUCX0KACHUS.

0 HpI/IHHI/IHBI N 3aKOHOMCPHOCTH PAa3BUTHUSA JKU3HH Ha 3emie.



0 Pannue sTanel pa3BUTHS KU3HU Ha 3eMUI€.

CamocrositesibHast pabota Ne 6 Tema OCHOBBI IKOJIOTHH

TEKCT 3AJIAHUSA:
1.  TloaroroBka pedepata 1o Teme:
0 PoJib paBUTEIBCTBEHHBIX W OOIIECTBEHHBIX 3KOJOTHYECKHX OpPraHU3aIni

B COBPCMCHHBLIX PAa3BUTHLIX CTpaHaX.

0 PanvoHanbHOE HMCMOJIB30BAHME M OXpaHAa (KOHKPETHBIX) HEBO30OHOBHUMBIX
IPUPOIAHBIX PECYPCOB.

0 PannoHanbHOE HMCHOJMB30BaHUE U OXpaHa (KOHKPETHBIX) BO30OHOBHMBIX
IPUPOIAHBIX PECYPCOB.

0 OnacHocTh TOOaNBHBIX HapylleHu B Ounochepe. O30HOBBIE «IBIPHI»,
KHCIIOTHBIE JJOKJM, CMOTY U UX NMPEJOTBPALLECHHUE.

0 DKOJIOTUYECKHE KPU3UCHI U IKOJIOrMueckue karactpodsl. IIpenoTBpamienne
UX BO3HUKHOBEHHS.

CamocrosiTeibHas pabora Ne 7 buonuka

TEKCT 3AJIAHUAA:

1. [loaroToBka pedepara 1Mo Teme:

0 VYcToitunBoe pa3BUTHE MPUPOJIBI U OOIIECTBA.
0 CoBpeMEHHBIN ATall pa3BUTHUS YEJIOBEYECTBA.
0 Yenoseueckue pacsl. OMacHOCTh pacu3Ma.

5.2 CnoBapHblii JUKTAHT:
CA Ne 1 Tema: YueHue 0 KJIeTKe

[{uTonorwus, KJIETKA, O0ydepHOCTD, OMODJIEMEHTHI, MaKpORJIEMEHTHI,
MHUKPORJIEMEHTBI, TPOKAPUOTHI, DYKAPHOTHI, MNUHOIMTO3, (daromuros, IIIC,
puOOCOMBI, MHUTOXOHIPHUH, IUIACTHABI, JIM30COMBI, ammapaT [ oibmxu, sapo,
MOJIMMEPBI, MOHOMEPHI, OENKH, JIEHATypallusl, peHaTypalus, yriieBObl, JUIUIBI,
JHK, xommnementapuocts, PHK, mmactuueckuii obmeH (aHabomusm),
sHepreTudyeckuii  oOMeH (karabonusm), aBToTpodnl, ATD, doTocunTes,
XEMOCHHTE3.



CHo Ne 2 Tema: Opranuzm. PasMHOKeHHe W MHAMBHAYAJIbHOE Ppa3BUTHE
OpPraHu3MoB

MHUTO3, XpOMOCOMa, CMEpPMaTOr€He3, OBOIECHE3, MEHO03, 3UroTa, KOHBIOTalus,
KPOCCHHTOBEp, rameThl, OILJIOIOTBOPEHHUE, OCEMEHEHHUE, OHTOT'€HE3,
AMOPHUOHAIBHBIN EPUOJ, TOCTIMOPUOHAIBHBINA TEPUOJ, (DUITOTEHES..

CJ Ne 3 Tema: I'eHeTuKA U ceJIeKIUA

HACJIEJICTBEHHOCTh,  TI'€HETUKA, TEeHOTUN, (EHOTUI, aJuieJdbHblE  TEHBI,
TOMO3WTOTHBI ~ OpPraHW3M, T'E€TEPO3UTOTHBIM  OPraHM3M,  paCIICIUICHHE,
JOMUHUPOBAHHE, MOHOTMOPUIHOE CKpPEUIMBAaHUE, IUTMOPUJIHOE CKpPELIUMBAHUE,
NOJIMTUOPUJIHOE CKPEUIMBAHUE, CLEIIJIEHHBIE T'€HbI, TETEPOXPOMOCOMBI, ayTOCOMBI,
W3MEHYMBOCTh, MyTalluH, T€HHAS] HHKEHEPUs, CEIEKIUs, TOPOIa, COPT.

CI Ne 4 Tema: IIpoucxoxkaeHue ;KU3HU

KOallepBaThl, MHUKPOIBOJIONHS, MAKPOIBOJIONMS, BHUI, MOMYJSAIUI, KPUTEPUU
BHUJIa, OBOJIOIMOHHBIM  MpPOrpecc, HSBOJIOIMOHHBIA  perpecc, Ouocdepa,
€CTECTBEHHBIN 0TOOP, HICKYCCTBEHHBIN 0TOOP.

CJ Ne 5 Tema: OcHOBBI K0JIOTHH

DKOJIOTHS, PKOJOTHUECKHE (DAKTOPHI, OMOJIOTHYSCKUE PUTMBI, OMOTCOIICHO3
5.3 TecToBbIC 3a1aHUS:

TecroBoe 3aganne Ne 1 Tema: YueHue o KJIeTKe

1. Ilpouecc MHAUBUYATHHOTO PA3BUTHUSL OPTaHU3MA - ATO:
a) OHTOTCHE3

b)  mwuTO3

c) aMHUTO3

d)  wmeiio3

2. TkaHbIO HA3bIBAIOT:

a)  KOXHUILY JyKa

b)  rpynmy KJIETOK, CXOIHBIX MO CTPOEHHUIO M BBIMOJHSIOUIUX ONPEACIICHHYIO
(GyHKUIHIO

c) MSKOTB SITObI



d)  ckubky apOy3a

3. benku - GuoOrnYecKue MoJTMMEpPhl, MOHOMEPAMH KOTOPBIX SBIISIOTCS:
a)  KUpBI

b)  depmenTs

c) AMHHOKHCJIOTHI

d)  yrmeBojubl

4. MuTo3 - crioco0 JeNeHUs YyKapUOTHIECKHUX KIIETOK, TPH KOTOPOM:

a)  00pa3yroTCs MOJIOBBIE KIETKH

b)  1moYepHHE KJIETKU MOJY4YaroT IeHEeTUYECKYr MH(OPMAIIMIO TaKyl0 XKe, KaK B
SJIpe MAaTCPUHCKOM KIICTKH

C) U3 TUTUIOUTHOM KJICTKH 00pa3yroTCsl rarjIONIHbIE

d)  oOpasyercs 3urora

5. Camoe pacmpocTpaHCHHOE HEOPTraHUYSCKOE COSUHCHHE B JKUBBIX OpraHU3Max
a) (V)

b) KaJIBIIUA

C) BOJIa

d)  maraui

6. CKOJIbKO IMPOOCHTOB OT MACChI BCUICCTBA COCTABJIAIOT OPTraHUYCCKHNEC BCIICCTBA

a)  5-10%

b)  20-30%
¢ 10-15%
d)  10-20%

7. Kakue oprannueckue BellecTBa npeodagatoT B KJIETKaX pacTeHU?
a) YIJIEBOJbI
b)  Oenkwm

C)  JKUPHI



d)  MHKpOdIEMEHTHI

8. Kak Ha3bIBacTCsl COCIMHCHHE JIBYX AMHUHOKHUCIIOT B OJIHY MOJICKYJTYy?
a) TPHUIIETITU]

b)  monunentua

c) IUIENTH

9. HazoBute 0CHOBHYIO (DYHKIIUIO JKHPOB

a. HEUTpaabHas

b. CTpPOUTEINIbHAS
c. 3aluTHAs

d. AHEpreTUYecKast

10. Jpyroe Ha3BaHUE yIIEBOAOB

a. HYKJICUHOBBIC
b. KHCJIOTBI

c. JIATIA B

d. caxapusl

11. CxonbpKO MPOLEHTOB yIJIEBOAOB B )KMBOM KIIETKE?

a. 0,5%
b. 5%

C. 1-2%
d. 3-4%

12. B Kakux ycjIOBHUSX MOTYT KUTb OaKTepUu

a. B aHA’POOHBIX
b. B a9POOHBIX U aHAYPOOHBIX yCIOBUIX
C. B a9POOHBIX

13. DHepreTuueckuii 0OMEH - 3TO MPOIIECC:



a) TEIUIOPETYJISALNU

b)  OKuCJIEHHs OpraHMYECKHX BEIIECTB KJIETKHU C OCBOOOKIECHUEM SHEPTUU
c) OmocHHTE3a

d)  ynaneHus >KMIKHMX MPOAYKTOB pacnajaa

14. IMMyHOJIOTHYECKYIO 3aIUTy OpraHu3Ma 00ecreynBaroT:

a. pa3iMyHbIe BEIECTBA

b. 0ocoObIe OCIKM KPOBH - aHTHTENA

C. yTIIEBOIBI

d. O€eJIKH, BHIOIHSIONIME TPAHCTIOPTHYIO (QYHKIIHIO

15. HacnencrBenHast uHpopMaius y OakTepuil XpaHUTCS B
a) XpOMOCOMax

b)  sampe

c)  pubocomax

d) LIUTOILIAa3ME

16. U3 cxonbkux (pa3z cocTOUT MUTO3?

a 2
b. 4
C 3

17. Kaxnapli BUI PaCTEHUM U JKUBOTHBIX XapaKTEPU3YETCS OIPENCIICHHBIM U
MIOCTOSSHHBIM YU CJIOM

a) TE€HOB

b)  xpomocom

C) KJIETOK

d)  opranommoB

18. Kaxk Ha3bIBalOT COCTOSHUE MEXKAY JIBYMS] MUTO3aMu?

a. uHTEpPazon



b. npoda3zoit

c. meTodazoit

d. anadazon

19. Kak Ha3wiBaeTcs nepas (asza jaeneHus sjapa’?
a) anagaza

b)  Temodaza

c)  Merodasa

d) mpodaza

20. DHepreTM4ecKUMU "CTaHIUAMU' KIIETKU SIBIISIOTCS

a. JIN30COMBI
b. pHUOOCOMBI

c. MHUTOXOHIPHH
d. LUTOILIa3Ma

21. IIpsmoe neneHue KISTKH, BCTPEYAIOIISECs TOJBKO Y TPOCTEHIITNX, Ha3bIBAFOT
a) OHTOTCHE3

b)  Muros

c) aMHTO3

d)  wmeiio3

22. HazoBute mporecc oOpa3oBaHMSI >KWUBBIMH OpraHU3MAaMH OPTaHUYECKHUX
MOJIEKYJ U3 HEOPTaHUYECKHX 3a CUET SHEPTUU COJTHEYHOTO CBETA

a. JTUCCUMUJISIIUS
b. racTpyJisius

c. ACCHUMMJISALINS
d. dhoTocuHTE3

23. OcHOBHasi 0COOEHHOCTh CTPOCHUS OaKTepHil

a) OTCYTCTBHE XPOMOCOM



b)  HamMYMEe MUTOILIA3MBI
C)  OTCYTCTBHEC TKaHEH
d)  orcyrcTBHE sapa

24. Baxxueiiieir COCTaBHOU 4aCThIO KJIETKHU SABJIAECTCS

a. STIPO

b. JIN30COMBI
C. BaKyOJIH

d. [UTOILIa3Ma

25. CKOJBKO MPOLEHTOB )KHUPA COAEPIKUTCS B dKUBOTHBIX KIJIETKaX?

a) 40%
b)  90%
c) 70%
d)  50%

TecToBoe 3ananue Ne 2 Tema: Opranuzm. PazMmHokeHNe W MHAUBUAYAJTIbHOE
pa3BUTHE OPraHU3MOB

1. OOMeH BelecTB - ATO IMPoIiecc:

a. MOCTYTUICHUE BEIIECTB B OPTraHU3M

b. MpEeBpaIlleHUs], UCTI0JIb30BaHMSI, HAKOIIJICHUS ¥ IOTEPU BEIIECTB U SHEPTUU
C. yAAJIEHUS U3 OpraHu3Ma HelepeBapEeHHbIX OCTATKOB

d. yAaJIeHUE KUIKUX MPOAYKTOB pacnaja

2. Kak Ha3bIBarOTCS KCHCKHE MTOJIOBBIC KJICTKH?
a) CIIepPMaTO30U/IbI

b)  sHLEKIeTKH

C) IJIAlEHTO M

d)  ropmoHbI

3. PasMmHOX€EHHE - ITO:



CBOMCTBO BCEX JKHUBBIX OpraHu3MoB

b. IPOLIECC CIAUSHUS MY>KCKOM U KEHCKOM MOJOBBIX KJIETOK

c. KU3Hb

d. CIIOCOOHOCTH K TUTAaHUIO

4. CKONBKO M Kakuhe XpOMOCOMBI COJEPKHT OIUIOJOTBOPECHHAs SHMIIEKIIETKA
yenoBeka?

a) 23 XpOMOCOMBI MaTepu

b) 46 xpomocoM, U3 KOTOPBIX 23 XpOMOCOMBI MaTepH U 23 XPOMOCOMBI OTIIa

C) 46 XpoMOCOM Matepu

d)  ToaBKO 23 XpPOMOCOMBI OTIIA

5. Kakue XPOMOCOMBI HA3BIBAKOT TOMOJIOTHYHBIMU?

a.
b.
C.

d.

COBOKYITHOCTh XPOMOCOM B TIOJIOBBIX KJIETKaX
T00bIe XpPOMOCOMBI AUIIJIONIHOTO Habopa
CXOJIHBIE 110 CTPOCHUIO U HECYILIME OJUHAKOBBIE I'€HbI

OJIMHAKOBBIE IO (hopMe

6. ['1e 00pa3yroTcsi My>KCKHE MOJOBBIE KIETKHU?

a)
b)
c)
d)

SIMIEKJIETKaX
OpraHouaax
CEMEHHMKAaX

TOPMOHAX

7. Kak Ha3bIBaeTcs IMpoLcCC CIIUAHUA HﬁHCKHGTKH u CHGpMaTO3OI/I,Z[a?

a.
b.
C.

d.

pocTom
JiefeHue
pa3MHOXKEHUE

OTLJIOIOTBOPEHHUE

8. Kak Ha3bpIBaeTcs mpoliiecc BOCIIPOU3BEICHUS ce0sl IMOJ00HBIX ?



a)  yBEIUYCHHE

b)  pa3sMHOXEHHE

c) pOXJICHUE

d)  omnomoTBOpeHUE

9. I'enoTuH (hopMuUpyeTcs MO BIUSHUEM:

a. TOJIBKO YCJIIOBUU BHELIHEUN CPEBI

b. TOJIbKO T€HOTHIIA

C. TOJIBKO JEATEIIBHOCTH Y€JI0OBEKa

d. IE€HOTHUIIA U YCIIOBUN BHEILIHEU CPEBI

10. OcHoBaTenemM COBpEMEHHON AYMOPHUOIOTUU CUUTAETCS aKaJEMUK
a) JlomoHOCOB

b)  Jlamapk

c) bep

d)  Bepnajackuii

11. C moMOIIbIO KAaKUX KJIETOK MMPOUCXOIUT MOJIOBOE PA3MHOKEHUE?

a. Tenell

b. anep

c. rameT

d. KITyOHEH

12. HazoBute a8e (hOpMBbI pa3MHOKEHUS.
a) JeJIEHUE ¥ TTIOYKOBaHUE

b)  monoBoe u 6ecrnosioBOE

c) YepeHKOBaHUE, TOYKOBAHUE

d)  JIyKOBHYHOE M YEPEHKOBAHHOE

13. Ha ckosbKO MepruoAoB JIETUTCS TOCTIMOPUOHAIIBHOE pa3BUTHE?



14. KakuM cTaHOBUTCS 3apOJBILI IPU TOSIBIIEHUH ME30AEPMBI?
a) MHOTOCJIONHBIM

b)  TpeXCIOWHBIM

c) JIBYXCJIOMHBIM

d)  oaHOpPOIHBIM

15. HayKa, Hn3ydaromasa HHAWBUAYAJIbHOC PAa3BUTHC OpraHrM3Ma HA3bIBACTCSA

a. rCHETHKA
b. TeHHAs! HHXCHEPUS
C. CCJICKITHSI

d. AMOPUOIIOTHUS

TecToBoe 3aganue Ne 3 Tema: 'eHeTHKA U ceJieKIUA

1. Haumensinedt enuHUIEH TEHETHYECKOW HWHGOPMAIUM  SBIISIIOTCS
MOCJIEIOBATEIBLHO PACIION0KEHHBIX HYKICOTHIOB

a. KJICTKA
b. reH

c. MOJIEKYJ1a
d.  Ttpumner

2. 3aiaya CeIeKIMOHEPOB:

a)  M3y4yaTb CTPOCHHE PACTECHUU

b)  BeIpamUBaTh KyJbTYypHbIE PACTECHHUS
C)  BBIBOJUTH HOBBIE COPTA PACTEHUM

d)  KOHTPONMMPOBATH COCTOSTHHE OKPY KAIOIIECH CPEeIbI

TpH



3. Kak Ha3wiBaeTcs mpoliecc M3MEHEHUS KUBBIX OPTaHU3MOB, OCYIIECTBIISIEMBIN
YEeJI0BEKOM JIJIs1 CBOMX MOTPEOHOCTEMN ?

a. CEIBCKOE X035MCTBO
b. CEJIEKIIU
C. FeHETHKA
d. KapuOTHUIl

4. HazoBuTE NPOTUBOIOJIOXKHOE HACIEACTBEHHOCTH CBOMCTBO
a) W3MEHYHUBOCTD

b) caMO3apOXKICHUE

C)  CaMOOIUIOJOTBOPEHHUE

d)  pempoxykuus

5. C yuem MeHaenp mpoOBOAMII OIIBITHI?

a. C OBOIIIaMU
b. C TOPOXOM
C. C IIIEeHUIIEN
d. ¢ Tpubamu

6. Kakoii Bek cunTaeTcsi BEKOM POKIEHUS TEHETUKN?

a) 18
b) 21
c) 20
d 19

7. Kak Ha3pIBaeTCsi CIOCOOHOCTh JKMBBIX OpPraHU3MOB MPHOOpPETaTh HOBBIE
CBOICTBA U IPU3HAKU?

a. poct
b. WU3MEHYUBOCTH

C. HaCJICACTBCHHOCTD



d. npeodpa3oBaHue

8. OcHOBHAas 3a/7a4a CEJIEKIUU -

a) BBIPAIIMBAHKUE 3€PHOBBIX KYJIBTYP
b)  yaoBieTBOpeHUE HAyYHOU paboOTOM

C) CO3JJaHHE BBICOKONPOAYKTHUBHBIX INOPOJ WUBOTHBIX, COPTOB, PAaCTCHUN U
ITAMMOB MUKPOOPTaHU3MOB

d) mnepenaua HacneACTBEHHON MH(POPMALIMU

9. Kak Ha3pIBaeTCs pelierka, ¢ IOMOLIBI0 KOTOPOU YCTaHABIMBAKOTCA COUYETAHUS
MYKCKHX U )KEHCKUX TrameT?

a. pemieTka JlJomoHocoBa
b. pemetka ['ekkens

C. pewietka [IeHHeTa

d. petetka Menaens

10. Kak Ha3pIBaeTCsl COBOKYITHOCTh BCEX MPU3HAKOB OpraHnu3ma’?
a) T€HOTUIIOM

b)  cymecTBoM

C) dheHoTumnom

d)  romocamnueHc

11. HazoBuTe OCHOBHBIC METOABI CEICKIINU

a. rudopuaAn3aIus

b. oTOOp U THOpUIU3AITS
C. oToOop

d. WHIMBHUIYaJbHBIA OTOOD

12. Kak Ha3bpIBaeTcsl CKpEIIMBAHHE IBYX OPraHU3MOB, OTJIMYAOLIUXCSA APYr OT
JpyTa 1o OJIHOW mape ajJbTePHATUBHBIX MPU3HAKOB?

a)  TeTparuOpuIHBIM

b)  nmoauruOpuIHBIM



C)  MOHOTHOPHUIHBIM
d) TUTUOPUTHBIM

13. Kak Ha3pIBaeTCs NMpU3HAK, MTOJAABIISIIONINI Pa3BUTHE APYTOro NpU3HaKa?

a. npeobJ1a1aronum
b. OCHOBHBIM

c. pPErpeCcCUBHBIM

d. JIOMHUHAHTHBIM

14. Kak Ha3piBatoT ydactok Mojekynbl JIHK, kotopwiii ompexpenser pa3BuTue
ONPEJICTICHHOTO MpU3HaKa?

a) 3apOIbIIIEM
b)  cBoiicTBOM

C)  TPU3HAKOM

d) reHOM

15. Ha3oBuTe mporiecc MpeBpamieHus JUKUX )KUBOTHBIX H PACTCHHUN B KYJIbTYPHBIC
dbopmbI

a. IPECCUPOBKOU

b. BOCITHTAHUEM

C. MPUPYICHUEM

d. OJIOMAIlIHUBAaHUEM

16. Kak Ha3pIBatOT MyTallii HECOBMECTHUMBIE C KU3HBIO?

a) CMEPTEIbHBIMU

b)  monyneralbHBIMHU

c) JIETAJIbHBIMU

d)  HeXu3HEeCrnocoOHBIMU

17. Kak Ha3pIBatOT COBOKYITHOCTb I'€HOB OJIHOT'O OpraHu3ma’?

a. CTPOCHHUEM



b. CKEJIETOM

c. T€HOTUIIOM

d. dheHoTunom

TecroBoe 3ananue Ne 4 Tema : IIpoucxo:xkaenune 4ejioBeKa

1. UTo SIBUIIOCH Ba)KHBIM I11arOM OT MMYTH OT 00€3bSIHBI K YEJIOBEKY ?

a. MUTaHUE

b. COO0Pa3UTEIHHOCTh

c. PSIMOXOXKICHHE

d. 00opb0a 3a BEIHKMBAHHE

2. Bce coBpeMeHHOE 4eTOBEYECTBO MPUHAJICKHT
a) K pa3HbIM BUJIaM

b) K omHOMY BHUIY

C) K OJHOMY IOKOJIEHUIO

d) K ogHOMY CEMEHUCTBY

3. ABCTPAJIONIUTEKH KUIU

a. CTasiMu

b. cTajgaMu

C. MUKpPOTpYITIaMu
d. rpyImnamMu

4. Kakast okpacka npeo6JiajaeT y >KUBOTHbIX, oouTaromux Ha Cesepe?
a) TeMHas

b)  He3ameTHas

C) cBeTIas

d)  monocaras

5. Uto sABIISIETCS OCHOBHBIM MCTOUYHMKOM TeIljia Ha 3emJe?



a. reoTCpMalibHbIC HCTOYHHUKHU

b. remsepol
C. Comnniie
d ADC

6. Kak Ha3pIBaeTCsi COBOKYNMHOCTb OCOOEH CXOJHBIX MO CTPOEHHUIO, MMEIOIIHUX
oOl1ee IpPOUCXO0XKIEHNEe, CBOOOTHO CKPEIIMBAIOLIMXCS MEXAy cOOO0M U Jarommx
IJI0IOBUTOE MMOTOMCTBO?

a)  TomyJsAluei
b)  coprom

c) opoa0M

d) Bumom

7. JABM>KYIIEN U HAIIPABIISIFOIIENW CUIIOM IBOJIIOIUN SIBJISICTCS:

a. pazHooOpasue yCIOBUM CpeJibl

b. €CTECTBEHHBII 0TOOp

c. JTUBEPTCHITHS TIPU3HAKOB

d. MPUCTIOCOOJICHHOCTD K YCJIOBHUSIM CPEJIb

8. UTO OTHOCST K MPU3HAKAM MPUCTIOCOOIEHHOCTH KUBOTHOTO?
a) OKpacKy

b)  mepepoxaeHue

C)  poct

d)  maccy

9. UTo ABUIOCH COMAJIbHBIMHA ABUKYIIIUMUCA CUJIaMU OHTOT¢He3a?

a. Tpya, 0OpazoBaHue
b. €CTECTBEHHBII 0TOOp
C. 00opb0a 3a CyIeCTBOBAaHHE

d. IIPUCITOCOOISIEMOCTD



10. Yto cOpachIBatOT pacTeHHs B IEPHUO/] TIOJATOTOBKH K 3UMHEMY MEPUOIY?
a) MOYKH

b)  xBopoct

C)  JIUCTBY

d)  uepenku

TecroBoe 3ananue Ne S Tema: « OCHOBBI IKOJIOTUsD)

1. FILC HaxXoAuTCA OCHOBHAsA 4aCThb BOABI 3CMHOI'O mapa?

a. MupoBoM okeaHe

b. pekax

C. MOJA3EMHBIX UCTOYHUKOB
d. o3epax

2. Kak Ha3piBaeTcst 000J104Ka TUIAHETHI, 3aCeJICHHAs KUBBIMU OpraHU3MaMu?
a)  arMmocdepa

b)  ruapocdepa

C) o6uocdepa 3emiau

d)  nuTocdepa

3. HazoBure yueHoro, KOTOphIil pazpadbortan yueHue o ouocdepe.

a. B. Bepnanckui
b. K Jlunnei

C. M. JIoMOoHOCOB
d. 3. I'ekkenn

4. VI3 uero B OCHOBHOM COCTOMT ra30Basg 000JI0YKA 3eMITHU?
a) JWOKCHUJIa yIiiepoaa
b) a30Ta U KUCJIopoja

C) 030Ha



d)

kpeMuus u pochopa

5. Yro omnpezensieT CyTOUHbIA pUTM aKTUBHOCTH OPTaHU3MOB?

a.
b.
C.
d.
6.

CMEHa TeMIEepaTyphbl
cMeTa MUIIH

CMEHA JTHS U HOUU
CMEHA TepPUTOPUHN

Kak Ha3wiBaeTcs paAd  B3aMMOCBA3aHHBIX

NpeAbIIYIIUN CIYKUT MUIIEH ToCIeayonemMy?

a)
b)
c)
d)

7. Kak Ha3bIBaIOT JKUBOTHBIX, MATAIOIHUXCA APYTUM

[[ENH TUTAHUSA
IPYIIBI OPTaHU3MOB
OuoreleHo3

e B3aUMOOTHOIIIEHUI

JIOBAT U yMEPUIBJISIOT?

a.
b.
C.

d.

IIOXUTUTCIIAAMHA
IMOXKHUPATCIIIMU
XUIIIHUKaMH

YHUYTOXHUTCIISIMU

8. UTo JIEKUT B OCHOBE II€NEN MTUTAHUS?

a)
b)
c)
d)

ZKHNBOTHBIC

3CJICHBIC PACTCHUA

IITULBI

IMPCCMBIKAOIMUCCA

BUJIOB,

9. Kakue pecypchbl OTHOCSTCS K HEBO30OHOBJISIEMbIM?

a.

b.

OMOJIOTUYECKHUE PECYPCHI

ITIOJIC3HBIC NCKOIIACMBbIC

U3 KOTOPBIX KaXJbIi

N )KUBOTHBIMH, KOTOPBIX OHH



C. peCypChbl NOYBBI

d. HYHEPreTUYECKUE PECYPChI

10. Kakue pecypchl OTHOCATCSI K BO30OHOBIISIEMBIM ?
a)  MHHEpaJbHBIE PECYpPChI

b)  TOIIUBHBIE pecypcChl

c) MHPOBBIE PECYPCHI

d)  pacTuTeabHBIN U KUBOTHBIH MUP

TectoBoe 3amanne Ne 6 Tema bunonunka

1. IlpukimagHas Hayka O NPUMEHEHUM B TEXHMYECKUX YCTPOWCTBAX M CHUCTEMax
IPUHIIUIIOB, CBOMCTB, PYHKIUN U CTPYKTYP KUBOU MPUPOIBI

a) ounonorus

b)  aKojorus

C) OmoHHUKA

2. B xako#i cTpaHe cOCTOSUICS MEePBbIA CUMITO3UYM IO OUOHUKE?
a)  Poccus

b) CIIA

c) Kanaga

d)  Kurait

3. buoHuka, u3ydaromiasi mpoIecChl, MPOUCXOISIINE B OMOJIOTMIECKUX CHCTEMAaxX
a) buonornueckas

b)  Teoperumueckas

c) TexHuueckas

4. buoHWKa, CTpOSAIIas MaTEMaTHYCCKUE MOJEIH IPOIECCOB, MPOUCXOAAIINX B
OMOJIOTHYECKUX CUCTEMAX

a) buonornueckas

b)  Teopernmueckas



c) TexHuueckas

5. buoHuWka, TpPUMEHSIONIAS MOJEIN TEOPETUYECKOW OMOHUKH ISl PEIICHUS
VH)XEHEPHBIX 33/1a4

a)  buomormueckas
b)  Teoperuueckas
c) TexHuueckas

6. ['te mpuUMeHSIFOTCSl pa3IUYHbIe THUIBI HCKYCCTBEHHBIX HEHPOHOB M HEHPOHHBIX
ceTel, CIOCOOHBIX K CAMOOPraHU3aluy U CaMOOOYUYEHHIO

a) B xonctpyupoBanue po60TOB

b) B cTpourenbcTBe 3maHuit

7. B xakom Beke ObLTM N300peTeHBl OMOJIOTHYECKIE MUKPOYHIIBI
a) 20 Bex

b) 21 Bek

c) 18 Bek

d) 16 Bex

8. Kak Ha3bpIBalOT 4€II0BEKO0100HOTO poOOTa

a)  Augpoun

b)  Tepmunan

C) buonukc

9. KeM ObLI crienan nepBblid YepTEXK YEIOBEKOMOA00HOT0 poboTa
a) Aub-Jl>xa3apu

b)  Jleonapao na Bunum

c)  Awnronuo ['aynu

10. TlepBble TOMBITKH HCIONB30BATh NPHUPOAHBIE (OPMBI B CTPOUTEIHCTBE
OPEANPUHST ....

a)  Amb-Jlxazapu

b)  Jleonapao na Bunum



c) AnTOoHUO ["aynu

11. OCHOBOIOJIOKHUK COBPEMEHHOM a3pOAMHAMUKH
a)  JKykoBckuit

b)  [uonkoBckuii

c)  Kopones

5.4 IlpakTuyeckue padboThI:

IIpakTnueckas padora Ne 1

Tema : «CTpoeHue nu QyHKIUM KJICTKH

[ens : 3akpenutb yMEHHE TOTOBUTh MHUKpPOIIpENapaThl U pacCcMaTpuBaTh UX O]
MHUKPOCKOIIOM, HaXOJUTh OCOOCHHOCTH CTPOCHUS KJICTOK PA3IMYHBIX OPraHU3MOB
, CPAaBHUTB UX MEXTy COOO0H .

[TponomxutenbHOCTS : 1 4. 30 MuH.

[.O6opynoBanue : Mukpockon ,lpeIMEThl U MOKPOBHBIE CTEKJIA ,CTaKaH C BOJIOU
,CTEKJISIHHBIE ~ TAJIOYKW, JIYK  penyaTbld ,  MHUKpONpEnaparsl  KJIETOK
MHOTOKJICTOUHBIX )KUBOTHBIX.

II. O61ue TeopeTHYeCcKue MOJI0KEHUS
Teopernueckas 4acTb

KiteTka — aneMeHTapHas eIMHHIA KUBOW CUCTEMBI. DJIEMEHTAPHON €IMHUIIEN OHA
MOJKET OBITh Ha3BaHa IIOTOMY ,YTO B NPUPOJE HET OOJIEE CUCTEM ,KOTOPBIM ObLIN
Obl pHCylLIe 0€3 UCKITIOUEHHUS TPU3HAKH (CBOMCTBA) JKUBOTO.

Kinerka obnamaer BceMu CBOMCTBaAMU KUBOW CUCTEMBI: OHA OCYIIECTBIISIET 0OMEH
BEIIIECTB SHEPIrUM, PACTET, PA3MHOXKAETCA , W IE€pPEJaeT IO HACJIEACTBY CBOHU
MPU3HAKH, pearupyeT Ha BHEIIHEE pa3ApakUTENIM M crocoOHa aBuratrhbcs . OHa
SBJSICTCS HUBIIEH CTYNEHBIO OpraHu3allud  OOJIaJlafoIleli BCEMH ATHMH
CBOMCTBaMH .

Crneuuduueckue (QyHKIIMUM B KIETKE pacHpelesieHbl MEXIy OpraHoujamu
BHYTPHUKJIETOYHBIMU CTPYKTYpaMHu , UMEIOIINUE OMpeAesieHHYI0 (QopMy ,TaKUMU
KaK KJIETOYHOE SJIPO , MUTOXOHJAPHUU U JIp.

Y  MHOTOKJIETOYHBIX OpPraHM3MOB pa3Hble KJIETKH (HampuMep, HEpPBHbBIC
,MBITIICYHBIC , KJICTKH KPOBHU Yy KUBOTHBIX WM KJICTKU CTEOJIS, JIUCTHEB , KOPHS y



pacTeHui ) BBIMOJHSAIOT pa3sHble PYHKIMH U MTO3TOM Pa3INdaloTcs MO CTPYKTYpE .
HECMOTpsT Ha MHoOroooOpasue (opM , KIETKH pa3HbIX THUIIOB 0O0JagaroT
NOPA3UTENIBHBIM CXOJICTBOM B CBOUX I'JIABHBIX CTPYKTYPHBIX OCOOCHHOCTSX.

[lepBble HaOmogeHust 3a kiaeTkod . HM300pereHMe MUKpOCKONa U €ro
UCII0JIb30BaHUE OMOJIOTUYECKUX HAOIIOJICHUM MO3BOJIUIO OTKPBITh HEW3BECTHBIN
710 T€X MOp MUp.

[losiBieHne U pa3BUTHE KIETOYHOU TeopuH . OUeHb BaKHOE OTKpbITHE B 30 — X
rogax XIX B. ['ne motnanackuil yuensiit Po6ept bpoyH , HaOm0/1as1 B MUKPOCKOIT
CTPOCHHME JIUCTAa pPACTEHUs , OOHAPYXWI BHYTPH KIETKM KpYIJIO€ IUIOTHOE
oOpa3oBaHHE , KOTOPOE Ha3Baj SAPOM. DTO 3aMEUATEIbHOE OTKPBITHE, MOCKOJIBKY
OHO CO3AJI0 OCHOBY JIJIsI COIOCTABJICHUS BCEX KIIETOK.

B 1838 rony nemenkuii yuensrii M. IllneiiaeH nepBbiM OpUIIET K 3aKJIIOYEHUIO O
TOM , YTO SJPO : SBIAETCS O00S3aTENbHBIM CTPYKTYPHBIM 3JEMEHTOM BCEX
pa3nuuHbiX KieToK. [lo3zHakomuBIIME ,3TUM ucciaegoBanuem , 1. IlIBanH |,
cooteuecTBeHHUK [llneiigena , ObUl yAMBIEH : TOYHBIE TakWe OOpa30BaHUSI OH
OOHApYX U W y KUBOTHBIX KJIETKaX , HU3YUYEHHUEM KOTOPBIX 3aHUMA

CornocraBiieHre OOJIBIIIOTO YKCIIa PACTUTEIBHBIX U dKUBOTHBIX KJIETOK MPHUBENIO K
BBIBOJY : KJIETKH ,HECMOTPSI Ha UX OTPOMHOE pa3HO0Opa3ue ,CXOAHbI — Y HUX €CTh

Aapa .

O600mmB pazpo3HeHHble (axTel , T. IIBann u M. llneiaen chpopmynrpoBamu
OCHOBHOE TIOJIO)KEHHE KJIETOYHOM TEOpUU : BCE PACTUTEIbHBIE M >KHUBOTHBIC
OpraHu3Mbl COCTOSAT W3 KJIETOK , CXOJHBIX MO CTpoeHuto . Hemeukuit Ouosor
Pynonsd bupxos B 1858 r. BHEC 04eHb BaXKHOE JOTOJTHEHUE B KIIETOUHYIO TEOPHIO
. OH J10Ka3aj , 9YTO KOJMYECTBO KJIETOK B OpraHU3Me YBEJIMUMBAETCS B pPE3yJIbTaTe
KJIETOYHOTI'O JIEJIEHUS , T.€. KJIETKA IPOUCXOAMT TOJIBKO OT KIIETKH.

III. ITopsimok BBITTOTHEHUS PAOOTHI :

1.M3yunts 3ananue

2.13yuuTh 00111ME TEOPETUUECKHUE TTOTOKEHUS TPAKTUUECKOTO 3aHATHUS
3.1Ipuctynure K BHIIOJIHEHUIO 3a1aHUS

4. Opopmuts paboty

S.11okazaTh pe3yJibTaThl MPEIOIABATEIIO

IV. Bonpocs! i1t caMOIIpOBEPKH:



1.YTo Ha3bIBaeTCS KIETKOM?

2. Uto Ha3bIBaeTCs MIa3MEHHON MeMOpaHOoii?

3.Kakyto (yHKIUIO BBIMOJHSIOT TJIACTUIBI ?

4. Haligure paznnuus B OpraHOMAAX PaCTUTEIBHON U JKUBOTHOM KJIETKH ?
5. OyHKIUA SHAOIUIA3MATUYECKOM ceTn ?

6. Ctpoenue u GyHKIIUU KoMIUTekca I ombmku ?

V. nomaninee 3aganue

1. Joodopmuts MaTepual.

2. VI3y4uTh pEKOMEH0BAaHHYIO JIUTEPATYPY .

VI. Ciucok nenoap3yemMoin JINTepaTypel

1. JI.K. benseB «O6mas 6uonorus».-M.: IIpocsemenue , 2016 r.
2. IO.U. Tlonsiuckuit «O01as 6uoaorusy

3. B.B. 3axapoB «o6mas 6uonorusi».-M.: IIpocBemenue, -2016 T.
VII. 3ananue :

1. TlpuroToBbTe MHUKpONpenapaTtbl KOXHUIBI JyKa. [Ton wMukpockonom
paccMOTpUTE UX, a TAK)KE TOTOBBIM MHUKPOIIPENApaT KJIETOK MHOTOKJIETOYHOTO
OpraHusma .

ConocraBbpTe YBUCHHOE C U300paKEHUEM OOBEKTOB Ha TaOIMLAX .



MMNDDBDDCIJH!(H'

Cera il : ARIYO T~ S MhaswaTiHeckan
b XnopannacTel Y A SR NespaKa

LlenrpansHan o MnasmaTiieckan
EELS / mewpara
MUTOXOHIPMM —— _
Annagar I ‘ Mnaamoneca
Tonemi RN [
i Nusocomet
FPuBOCOME!

] A\ Obonoua

i R ABpa

[pasynapHas
JHIOMNA3MAT YL LKAA
16Tk

IHAOANAIMATIMECKAA
(ETe

PactHrenniag KmeTka JKuBoTHaa KiTeTKa

3.3apucyiiTe KJIETKH B TETPaAsX M 0003HAYBTE BUIAMMBIC B CBETOBON MHUKPOCKOI
OpraHOWIbI

4.CpaBHUTE MEXKITy COOON ITH KIICTKHU.
OTBeThTE HA BOIIPOCHI :
— B 4em 3akirogaercsi CX0ACTBO U Pa3Inyue KJIETOK ?
— KaxoBbI IpUYUHBI CXOCTBA U PA3JIMUUSI KJIETOK PA3HBIX OPraHU3MOB ?
— [ompITaliTech OOBSICHUTD, KaK ITUTA SBOJIONNS KUBOTHBIX U PACTCHHI?
5.CnenaiiTe BBIBOJ
IIpakTuuyeckas padora Ne2

Tema: BrisiBiieHUe M ONIUCaHKME NPU3HAKOB CXOACTBA 3apOAbILICH Ye/JI0BEKA U
APYTrUX MO3BOHOYHBIX KAK I0KA3aTEJbCTBO UX IBOJIOLHOHHOIO POACTBA.

HGJ'II)Z BBIABHUTB YCPTHI CXOACTBA U OTIINYHA 3ap0m>1meﬁ ITO3BOHOYHBIX Ha PAa3HBIX
CTauAX pa3BUTHUA

O6opynoBanue: KOJJIEKIUS « 3apOAbIIIN TO3BOHOUHBIX)
[IpopomxurensHOCTh : 1 4 30 MuH.

[.MatepuanpHbie U JOKYMEHTAJIbHOE 00ECTICUeHHE :

1.1 3apanue

1.2 MeTOI[I/I‘-IeCKI/Ie PCKOMCHAAINH 110 BBIITOJIHCHUIO IIPAKTHYICCKHUX pa60T.



1.3 Jluctel cranmaptHOro opmara A4 (297*210)

1.4 PucyHKu , Ha KOTOPBIX H300paKE€H BHEUTHUHN BUJ] 3aPOJIbIIIHA TO3BOHOYHBIX .
[II. ITopsmok BBIOJIHEHUS pAOOTHI :

1.M3yunts 3ananue

2.M3y4nTh 001IHE TEOPETUUECKHE MOJIOKEHUS MPAKTHUECKOTO 3aHATHUS
3.IlpuctynuTre K BBIIOJHEHUIO 3a/1aHUS

4. Odpopmuts pabdboty

S.11oka3aTh pe3yJIbTaThl MPEINOIaBATEIIIO

IV. Bonpocsl ajist caMmOInpoBEPKU:

1. ChopmynupyiitTe onpeaeneHus HOHIATHI OJacTyJia, racTpyJia u HelpyJa.
2. [IpuBenuTe npuMepsl TOCTIMOPHOHAIBHOIO PA3BUTHS C PEBPALLICHUEM.
3. Kakue 3Tansl MOKHO BBIJEIUTHh B OHTOT€HE3€E )KMBOTHBIX M PACTEHUI?
V.lomalHee 3agaHue

1. Joodhopmuts MaTepuall.

2. 3yunTh peKOMEHJOBaHHYIO JIUTEPATYPY .

VI. Coucoxk nenonap3yemMon JINTEpaTypsl

1.JI.K. benses «O0uas ouonorus».-M.: IIpocsemenue , 2016 r.

2.10.U. Ionsuckuit «OO0mas 6MoI0TusD

3.B.B. 3axapoB «obmas 6uonorusi».-M.: [IpocBemenue, -2016 T.

VII. 3ananne

1.Ucronp3yst pa3nyHbIC JTUTEPATypPHBIC W JJICKTPOHHBIC MCTOYHHUKH 3arOJTHUTE
Ta0IuILy.

Kiraccudukanusi mo3BOHOYHBIX JKUBOTHBIX

Pri6 | 3emuoBog | [Ipecmpikatony | [Ituir | Maekonutato | UenoBek
bl HBIE necs bl e (Munekonuraro

(isirymika) | (stmepwuiia) (KkposHK) 1ue)

Omio10TBOP




CHHC

dopma
pa3BUTHUSA
3apojbliia

Mecto
pa3BUTHSA
3apoJpliia

IlepBas cragus

Hannuue
XBOCTa

Hocosoii
BBIPOCT

Ilepennue
KOHEYHOCTHU

Boznymneii
y3bIPb

Bropas cranus

Hanuuue
XBOCTa

HocoBoit
BBIPOCT

[lepennue
KOHEYHOCTH

Boznymneii
Ty3bIPb

Tperbst cragust

Hannuue
XBOCTa

HocoBoit
BBIPOCT

[lepennue
KOHEYHOCTH

Bozaymnbri
y3bIPh

UYetrBepras craaus

Hammuue
XBOCTA

HocoBoit
BBIPOCT

[lepennue
KOHEYHOCTH

Bozaymnbri
y3bIPh

2. CneaTtb BBIBOJ




IIpakTnueckas padora Ne 3
Tema: «PemieHne reHeTHYECKUX 321aD).

Lenp: Co3pmaTe ycCIOBUS A bopMHpOBaHUS YMEHUH COCTaBIATH U
AHAJIM3UPOBATh POJOCIOBHBIE M0 3a/IaHHBIM JaHHBIM.

O6opynoBanue: HHCTPYKTUBHBIC KAPTOUKHU — 33 TaHUS

[.MarepuanbHbie 1 TOKYMEHTAIHHOE 00CCTICUCHHE :

1.1 3anmanue

1.2 MeTroandeckue peKOMEHIAIMH 110 BHITTOJTHEHUIO MPAKTUYECKUX padoT.

1.3 Jluctel crangaptHoro ¢popmara A4 (297%210)

1.4 PucyHKU , Ha KOTOPBIX M300paKE€H BHEIIHUMN BH]I 3aPOJIbIIIN TO3BOHOYHBIX .
III. ITopsimoK BBIIOTHEHUS PAOOTHI :

1.3yunts 3ananue

2.13yuuTh 0011IHE TEOPETUUECKUE TTOJOKEHUS TPAKTUUECKOTO 3aHATHUS
3.IIpuctynure K BHIIOJIHEHUIO 3a1aHUS

4. Opopmuts padboty



S.I1oka3ats pe3yapTaTsl NPENOAABATEIIO
IV. Bornipocsl ajist caMOnpoBEPKU:
1. B yem 0COOEHHOCTh THOPHUIOJIOTMIECKOT0 METO1a?

2. OOBbsicHUTE TCPMUHLI: I‘I/I6pI/II[BI, AOMUHAHTHBIC IIPHU3HAKH, PCHCCCHBHLBIC
IMPHU3HAKH, TOMO3UT'OTEI, I'CTCPO3UTOThI, PACHICTIIICHUC.

3. B uem cymHoOCTh BTOpOro 3akoHa Menaens?

4. benbiii kponuk (aa) cCKpeluBaercs ¢ 4epHbIM KpojukoMm (AA). ['mOpuaHbie
KpPOJIMKM CKpEUIMBAaOTCs Mexay coboi. Kakoe MOTOMCTBO y HHMX MOJXY4YUTCS?
Byner nu mnpaBuibHBIM oOmNpeneneHre: (EHOTUIl €CTh COBOKYNMHOCTh BHEUIHUX
IIPU3HAKOB OpraHu3Ma?

5. C Kakoi 1epI0 TPOBOJAT AHATU3ZUPYIOIIEE CKPEIIMBaHUE?

6. Kakoe, Ha Bam B3IJIsi/I, MPAKTUYECKOE 3HAUEHHE UMEIOT 3HAHUS O F€HOTHIIE U
denotune?

7. CormocTtaBbTe THIIBI HacCJICOOBaHHUA I'€CHECTUYCCKHUX IIPHU3HAKOB Impu
CKpCIIMBAHUAX C ITOBCACHHUCM XPOMOCOM BO BPCMsI MeKo3a u OINIOJOTBOPCHUS.

8. IIpu ckpemBaHum cepor U YepHOU MbliIed nojiydeHo 30 noTOMKOB, U3 Hux 14
ObUIM YepHbIMU. M3BECTHO, YTO cepas OKpacka JOMUHUpPYET Haj depHoil. Kakos
T€HOTHUI MBILIEH POAUTEIBCKOrO MOKOJIEHH? Pemenue 3aqaum CMOTPUTE B KOHLIE
y4eOHHUKa.

9. l'onybOornaselii  My»X4uHa, o00a pOAUTENS KOTOPOro HMENIW Kapue rJasa,
YKEHUJICA Ha Kaperia3o )KEHIIUHE, OTel Y KOTOPOM UMEN Kapue rias3a, a MaTb —
ronyObie. OT 3TOTO Opaka poauics roxy0oriasbiii ChiH. ONpenenuTe reHOTHIIbI
BCEX YIOMSHYTBIX JIULI.

10. B uem 3akmrouaercsi cMbICT TpeTbero 3akoHa Menjensa? KakoBbl CBSI3U MEXY
BTOPBIM M TPETBUM 3aKOHaMu Mennens?

11. KakoBbI IUTOJIOTUYECKUE OCHOBBI IUTUOPUTHOTO CKPEIIMBAHUS?

12. Kakoe pacuieruieHre 1mo reHOTUIy M (DEHOTUITY BO3HHUKAET, €CIU THOPHIbI
BTOPOTO TIOKOJICHUSI JUTHOPUIHOTO CKPEIIMBAHUS OyayT pa3MHOXKaThCs
CaMOOTbUICHHEM ?

13. Kakue BO3HMKHYT pacUISIUICHHUS IO TEHOTUIY W (PEHOTHITY, €CIU KaXKIbIi U3
JeBSATH TEHOTUIIOB BTOPOTO TIOKOJEHHUS JIUTHOPUAHOIO CKpelIMBaHHUs Oyaer
CKpelleH ¢ aabtrt

14. BcrnoMHuTE, CKOJBKO T€HOTHUIIOB BO3HUKHET B F2 npu MOHOTHOPUAHOM,
TuruOpugHoM  ckpemuBanusx. Ckonbko reHotunoB Oyner B F2  mnpu



TpuruOpuaHoM ckpemnBanuu? IlonpoOyiite BrIBeCTH 0Oy (hopmyily dYuciia
reHOTUNoB B F2 1715t moauruOpuIHOro CKpenuBaHusl.

15. ¥V TomaroB okpyrias ¢opma mioaoB (JI) qomuHupyeT Haj TpylieBUIHON (a),
KpacHas okpacka miogoB (B) — mnax xenroit (b). Pactenue ¢ okpyribiMu
KPacHbIMHM TUIOJJAMU CKPEHIEHO C pacTeHUeM, OO0JaJaloluM TpYIIEBUIHBIMU
KENThIMM TUIoJaMu. B motomctBe 25% pacteHuid Jal0T OKpPYTJIble KpacHBIE
mwionabl, 25% — TrpyleBUIHbIE KpacHble MIOAbL, 25% — OKpYTJIbIE >KENThIe
mwionabl, 25% — rpymeBuHbIe KenaThie oAbl (otHomienue 1:1:1:1). KakoBbl
TEHOTHUIIBI POJUTENEH U TOTOMKOB?

16. B cembe poawics roay0ooria3blii TEMHOBOJIOCKIN peOCHOK, MOXO0XKUN M0 ATUM
npu3HakaM Ha oTHa. Marb — Kaperja3as TEeMHOBoOJocas; ©0alOylika 10
MaTEPUHCKON JIMHUM — TOJyOorias3as TEMHOBOJIOCAs; JNEAyIlKa — Kaperiasbli
CBETJIOBOJIOCHIN; O0alymika W JeAylika IO OTIOBCKOW JIMHUU — Kaperiasbie
TEMHOBOJIOChIEe. OIpeneauTe BEpOsITHOCTh POXKICHUS B 3TON CeMbe T0Ty00ria3oro
cBeTyIoBosIocoro pebenka. Kapuil nser ria3 fOMUHUpPYET HaJ TONXyObIM, TEMHBIN
I[BET BOJIOC — HAJl CBETJIBIM.

17. B ueM oTianuMe XpOMOCOMHOIO Habopa camiia OT XPOMOCOMHOro Habopa
caMku?

18. [louemy y *EHIIMH, UMEIOIIMX B TE€HOTHNE TeH remoduiuu, 0ojie3Hb HE
MPOSIBIISIETCS, 4 Y MYKYUH — MPOSIBIIAETCS ?

19. B kakom ciiy4yae y My>KUHWHBI-TaIbTOHUKA MOXKET ObITh BHYK-JATbTOHUK?

20. OT yepHOM KOIIKUA POJUIUCH OJMH YEPENAXOBBII U HECKOJBKO YEPHBIX KOTHT.
Omnpenenute: a) PEHOTHUI U TEHOTHI OTIIA; 0) MO YEPENaXOBOTO U YEPHBIX KOTSIT.
V.JlomaliHee 3a1aHue

1. Hoodhopmuts MaTepuall.

2. 3yunTh peKOMEHJOBaHHYIO JIUTEPATYPY .

VI. Cnircok rcnonb3yemMoil IurepaTyphl

1.JI.K. benser «Oo6mas 6momorus».-M.: [Ipocsemenue , 2016 r.
2.JO.. Ilonsauckuit «O011ass OMOIOTHS
3.B.B. 3axapoB «o6mias 6uonorus».-M.: [Ipocsemenue, -2016 T.

VII. 3ananne

1. /lamwb ananu3 pooocinoeuvix no cxemam No2, Ne3 u Ned



3agaHune No 2

POAOCﬂOBHaﬂ CEMbN

-~ LigeT Bonoc

l:l CBeTtnble
BONOChbI

3agaHue No 4

3anaHue No 3

PO,ELOC}'IOBHaFl ceMbi PO,ELOCJ'IOBHaFI CeMbh
on ﬁ@f Lot

Vd

dopma Bonoc
BONHUCTbIE Kyp‘laﬁblé

MpAmble
L BONoCh! 0 sonoce: [ sonoces O 3/,0p0Ban KeHLHA D 3A0POBBIN MKIMHE

@ HocuTensH1La reHa . A abTOHK
AabTOHU3IMA

2.Ucnonb3ysa mepmuHsl U CUMEOSIUKY HOCIPOUMD POOOCIOGHbIE.

JIBe mectunansie cectpbl MaprapeT u Mbpu BBIIUIM 3aMy’K 32 HOPMaJbHbBIX
Myx4rH. B cembe Mapraper Obuio mstepo aereit: [xetimc, Cycanna u J|pBun
ObLIM IIECTUIIATBIMU, DIl1a U Puyap — naTunaabiMu.

B cembe Mbapu Obl1a €TUHCTBEHHAS MsATUIIANAS 1049b JIKEiH.

Ot nepBoro Opaka J[>xeiiMca ¢ HOPMaJIBHOW >KCHIIMHON POAMIIACH IIECTUTIANIAS
noub bercu, or BTOpOro Opaka TakKe ¢ HOPMAJIbHOW >KEHITUHOW y HEro ObLIO
IECTh JIETEN: OJHA JI0Yb U JBA CbIHA — HOPMAJbHbIC IIATHUIIANBIC, ABE JOYEPU U
OJIH ChIH — IIECTUNAJIBIE.

Oila BhIIUIA 3aMYXK 32 HOPMAJIbHOTO MYXKUHHY. Y HHX - LIECTEPO MATHUNAIBIX
JIETEMH.

JIPBU KEHWICS HAa HOPMAJIbHOW >KEHIIMHE. VX €IMHCTBEHHBIM CbhIH Yapip3 —
IECTUITAIBIN.

Puuapn sxenuiics Ha cBoeil ABoropoiHOM cectpe [xeitH. [Isarepo ux nereit Obuin
MATUIIAJIBIMH.
3.CocTaBbT€ POAOCIOBHYIO 3TOM CEMBbU M OIPEIEIUTE BEPOATHOCTh POXKIACHUS
LIECTUNAJBIX IETEN B CIIyUasX:

A) Opaka HOpMalTbHOU Jo4epu J[)keliMca ¢ OJTHMM U3 ChIHOBeH Puyapna;

b) 6paka batcu ¢ ceiHOM JI3BUAa.
3anaya Ne 2. Kakoe mOTOMCTBO MOKHO 05KHMJIaTh OT CKPEIIMBAHUsI KOPOBBI U ObIKa,
reTepO3UrOTHBIX MO OKPACKE MIEPCTH?



3amada Ne 3. YV MOPCKHX CBMHOK BHXpacTas LIEPCTh ONPENEIAETCA JOMUHAHTHBIM
TEHOM, a TJIaJiKasi — PELleCCUBHBIM.

1. CkpeuuBaHue IBYX BHUXPAacTbIX CBHUHOK MeX1y coboil mamo 39 ocobeil ¢
BUXpAcTON mepcThbio U 11 riagkomepcTHhIX KUBOTHBIX. CKONIBKO Cpelld 0COOEH,
UMEIOIIMX JTOMUHAHTHBIM (PEHOTHI, JOHKHO OKa3aThCSd TOMO3UTOTHBIX MO 3TOMY
pU3HaKy?

2. Mopckass CBMHKa C BHUXPACTOW IIEPCThIO TPH CKPEIIUBAHUM C OCOOBIO,
oOyajaronieil riaagkod MIEpPCThi0, Jajda B MOTOMCTBE 28 BHUXpacThiX U 26
[JIAIKOIIEPCTHBIX MTOTOMKOB. OTpeieNIuTe T€HOTHUIIBI POJIUTENICH U ITOTOMKOB.
3amaya Ne 4. Ha 3Bepodepme momydeH npuriof B 225 Hopok. M3 wux 167
KUBOTHBIX HMMEIOT KOPHYHEBBIA MEX W 58 HOpPOK ToiyboBaTO-Cepod OKPaCKH.
Onpenenure reHOTUIBI UCXOIHBIX (OpPM, €ClU HU3BECTHO, YTO T'€H KOPUYHEBOMH
OKpacKd JIOMHUHUPYET HaJ TE€HOM, OIPEICISIIONIUM ToJIyOOBaTO-CEpPhId IIBET
HIEPCTH.

3amaua No 5. VYV w4yenoBeka TreH Kapux IJ1a3 JOMUHUPYET HaJ TEHOM,
00yCIOBIUBAIOIINM TOTyObIe T1a3a. ['omyOormas3eiii My K4rHa, OJUH U3 POAUTEIICH
KOTOPOr0 UMEJ Kapue IJia3a, KEHUJICS Ha Kaperja3oi >KEeHIIUHE, Y KOTOPOU OoTell
UMeJl Kapue TJia3a, a MaTh — roiayOsie. Kakoe moToMcTBO MOXKHO OXHJATh OT
aToro 6paka?

3amaya Ne 6. AnbOMHU3M HacleyeTcs y YelOBeKa KaK pelecCUBHBIN MpU3HaK. B
CeMbe, TJe OJWH U3 CYNpPYroB albOMHOC, a JAPYrod MMeeT MUTMEHTHUPOBAHHbBIC
BOJIOCHI, €CTh JIBoe AeTeil. OnuH peOeHOK albOWHOC, IPYTrOi — C OKPAIICeHHBIMU
BosiocaMu. KakoBa BEpOSITHOCTh POKICHHUS CIEAYIONIEro pedeHKa-aap0mHoca?
3agaya Ne 7. Beimummure raMeTrhl OpraHU3MOB CO CICAYIOIIMMU TE€HOTHUIAMHU:
AABB; aabb; AAbb; aaBB; AaBB; Aabb; AaBb; AABBCC; AAbbCC; AaBbCC;
AaBbCec.

Pazbepem oamn u3 mpumepoB. Ilpu pemeHuu MOAOOHBIX 3ajlad HEOOXOIUMO
PYKOBOJICTBOBAThCSA 3aKOHOM YUCTOTHI TaMET: raMeTa FT€HETUYECKH YUCTa, TaK KaK
B HEE MOMNaJaeT TOJBKO OJWH I€H M3 KaXJOW alyienbHOW mnapel. Bo3bMmeMm, kK
npumepy, ocods ¢ renotuniom AaBbCc. M3 nepBoii mapbl TeHOB — mapbl A — B
KaX]IyI0 MOJIOBYIO KJIETKY MOIMajaeT B mpoiecce Meio3a aubo reH A, nubo TeH a.
B Ty ke ramery u3 mapel reHOB B, pacronoXeHHBIX B APYrol XpOMOCOME,
noctynaeT reH B wim b. Tperbs mapa Takke B KaXAyH IOJOBYIO KIIETKY
MOCTAaBJIACT JOMUHAHTHBIM TeH C WM €ro perecCUBHBIM ayiens — c¢. Takum
o0pa3oM, rameTa MOXKET COJIEpKaTh WM BCe TOMUHaHTHbIE TeHbl — ABC, win xe
penieccuBHBIe — abc, a Takke ux codetanus: ABc, AbC, Abe, aBC, aBc, a bC.
YtoObl HE OMMUOUTHECS B KOJIMYECTBE COPTOB raMeT, 00pa3yeMbIX OPraHHU3MOM C
UCCIIEyEeMbIM T'€HOTUIIOM, MOXHO BOCIOJb30BaThesa popmynnoit N = 2n, rie N —
YUCJIO TUIOB TraMe€T, a N — KOJUYECTBO TE€TEPO3UTOTHHIX Map TIeHOB. B



MPaBUIBHOCTH 3TOW (OPMYIIBI JIETKO YOSIUTHCS Ha MpUMEpax: TreTepo3urora Aa
UMEET OJHY T'€TepO3UTrOTHYIO Mapy; cieaoBarenbHo, N = 21 = 2. Ona oOpa3zyer
nBa copta ramet: A u a. [lurereposurora AaBb conepxut nBe reTepo3uroTHbie
napel: N = 22 = 4, dopmupyrorcs uerbipe Tuma rameT: AB, Ab, aB, ab.
Tpurereposurora AaBbCc B cOOTBETCTBHMM € 3TUM JOJKHA OOpa3oBBIBATH &
COPTOB MOJIOBBIX KIETOK N = 23 = §),

3agada Ne 8. ¥V KpymHOro poratoro CKOTa reH KOMOJIOCTH JOMUHUPYET HaJl T€HOM
pOraTocTH, a T€H YepHOIr'o IBETa IIEpCTH — HaJ N€HOM KpacHOM okpacku. O0e
napbl TEHOB HAXOJSATCS B Pa3HbIX Mapax XPOMOCOM.

1. KakuMu OKaxKyTCsl TeJsiTa, €CIIU CKPECTUTh T€TEPO3UTOTHBIX MO 00EUM Tapam
MPU3HAKOB ObIKa U KOPOBY?

2. Kakoe moToMCTBO ClIeIyeT OKUJATh OT CKPEIIMBAHUS YEPHOTO KOMOJIOTO ObIKa,
TeTePO3UTrOTHOTO MO 00eUM MapaM MPU3HAKOB, C KPACHON pOraToil KOpOBOit?
3amaua Ne9. V cobak uepHBId I[BET WIEPCTH JOMUHUPYET HaJ KOPEHHBIM, a
KOpPOTKasi IepcTb — Haja MIMHHOW. OO0e maphl T'€HOB HAXOHSTCS B Pa3HBIX
XPOMOCOMAX.

1. Kakoil MpOIEHT YepHBIX KOPOTKOMIEPCTHBIX IIEHKOB MOXHO OXHAATh OT
CKpEUIMBaHUA JBYX 0CO0€, FeTepO3UTrOTHBIX IO 0OOUM MPU3HAKAM ?

2. OXOTHUK KYNHJI YEPHYIO CO0aKy ¢ KOPOTKOHM IIEPCThIO U XOUYEeT OBITh YBEpEH,
YTO OHA HE HECET I'eHOB JITTMHHOM 1mepcTu kodeitHoro 1Bera. Kakoro maptaepa mo
dbeHoTUy W TEHOTUIy HAJO0 MOA0OpaTh IJsi CKpENIMBaHUSA, YTOOBI MPOBEPHUTH
TeHOTHUN KYyTUIEHHOW co0aku?

3amaua Ne 10. VYV wdenoBeka TreH Kapux TIJia3 JOMUHHUPYET HaJl TEHOM,
ONPENENSAIOIUM Pa3BUTHE TOJyOONW OKpacku TIJia3, a T'eH, 00YyCIOBIMBAIOLIUN
yMEHHUE JIydllle BIaJeTh MpaBod pyKoil, mpeodiiaiaeT HaJl TEHOM, ONPEACIISIIOIIUM
pa3zBuTHe JeBopykocTu. OOe mapbl T€HOB PAacHOIOKEHbl B Pa3HBIX XPOMOCOMAaX.
Kakumu MOTYT OBITH I€TH, €CJIM POAUTEIN UX T€TEPO3UTOTHBI?

3.Caenath BBIBOJ

IIpakTuueckas pa6ora Ne 4

Tema : «AHaaN3 PeHOTUNNYIECKOH U3MEHYUBOCTH

[lens : cdopmupoBaTh TOHATUE WM3MEHUUBOCTH OPTraHU3MOB, MPOJOJKHUTH
BBIPAOOTKY YMEHHMI HaOMI0[aTh HaTypalbHble OOBEKTHI, HAXOAUTh MPHU3HAKU
U3MEHYUBOCTH.

[TponomxkuTenbHOCTS : 1 4. 30 MuH.

[.OGopynoBanue : pa3gaTOYHBI MaTepHall, WUIIOCTPUPYIONIUN H3MEHYHUBOCTH
OpPraHu3MoOB (pacTeHus 5—6 BUAOB MO 2—3 3K3EMIUIApA KaKJIOr0 BHUAa, HAOOPHI
CeMSIH, TIOJIOB, JIUCTHEB U JIP.).

I1. O01ue TeopeTuyecKe NOJI0KEHUS



Teopernueckas 4acTh

MoaudukanmoHHas U3MEHYMBOCTb. PazHooOpa3ue (peHOTHUIIOB, BOZHUKAIOIIUX Y
OPraHU3MOB OJIMHAKOBOTI'O T€HOTHUIIA MOJ BIIMSHUEM YCIOBHI CpEJibl, Ha3bIBAIOT
MOJAU(PUKAIMOHHON M3MEHUYMBOCTHIO. CHEKTp MOIU(MUKAITMOHHOW M3MEHYUBOCTH
onpenensieTcss HopMou peakuuu. [Ipumepom MoaubUKAITMOHHOW N3MEHYMBOCTH
MOXXET CIIYKUTh W3MEHYMBOCTh T€HETHUYECKH CXOJHBIX (MIEHTUYHBIX) OCOOCH.
Muorue BuUIBI pacTeHH, Hampumep Kaprodenab, OOBIYHO Pa3MHOKAIOTCS
BETE€TaTUBHO, B 3TOM CJIy4ae BCE MOTOMKU OO0JAJal0T OJIMHAKOBBIM T'€HOTHUIIOM.
3HAYUT JIK 3TO, YTO BCE PACTEHUS, BHIPOCIINE HA MOJIE U MPOUCXOASIINE OT OJJHOTO
KIIyOHs1, OyyT oAuHaKoBbI? HeT, MHOTHE pacTeHUs CYyIIECTBEHHO OTJIMYAIOTCS MO
BBICOTE, KYCTUCTOCTH, KOJIMUECTBY U (popme KiTyOHEeH U IpyruM MoKazaTessiM. ITU
beHoTUNMYECKUE pa3IuyUsl MEXKIYy TeHETHUYEeCKHM HWICHTUYHBIMU PACTCHUSIMHU
00yCJIOBIIEHBI TEM, YTO UX PA3BUTHE TIPOUCXOUIIO B PA3TUYHBIX YCIOBUSX CPEIbI.
Jlaxxe B mpenenax OJHOW TPSAKU €CTh DPA3IMUUS B YPOBHE OCBELIEHHOCTH,
YBIIQXHEHHS TOYBBI, B KOJIMYECTBE COPHSIKOB. DTH Pa3IU4MUsl CKA3bIBAIOTCA Ha
Pa3BUTUH PACTCHUH. YCIOBHS BHEIIHEH Cpelbl M3MCEHSIOT OCOOCHHOCTH
MPOSIBJICHUS TE€HOB, HO HE CaMM TIeHbl. MHOTHE€ T'€Hbl OTBEYAIOT 3a CHHTE3
dbepmentoB. KonuyecTBO M Ha0Op MHUKPOSJIEMEHTOB B TOYBE MOTYT CHUJIBHO
MEHATh  (MOIU(UIMPOBATH) AKTUBHOCTH (EPMEHTOB U, CIEJOBATENbHO,
CKa3bIBaThCS HA POCTE W pa3BUTUU pacTeHui. OgHaKo 3TH MoaudUKAIUU HE
HACJIEAYIOTCs, IIOTOMY 4YTO TIE€HBbI, OTBEYAIOLIME 3a pPa3BUTHE pACTCHUN, HE
MEHSIIOTCA B OTBET HA U3MEHCHUS TEMIIEPATYPhI, BIAXKHOCTH, XapaKTepa MUTAHHUS.
BriBon, 49TO mpu3HAKW, TPUOOPETCHHBIE B TEUCHHE KWU3HM OpPTraHW3MOB, HE
HAcleayTCs, Cclenal KpynHbli Hemeukud Ouosior A. Belicman. Wuorna
MOAU(DUKAIMOHHYI0 U3MEHYMBOCTH HA3bIBAIOT HEHACJIEJACTBEHHOW. DTO BEPHO B
TOM CMBbICIIe, YTO MoaAu(UKaIMK He HacieaytoTcs. Cienyer MOMHHUTh, OJTHAKO, YTO
caMa CIIOCOOHOCTh JKHUBBIX OpPraHW3MOB K aJanTUBHBIM MOJU(DHUKAIMIM —
MPUCTIOCOOUTENbHBIM U3MEHEHUSIM — T€HETUYECKH 00YCJIOBIIEHA, BhIpaOOTaHA B
pe3yJibTaTe €CTECTBEHHOTO 0TOOpA.

pa3HOOOpa3usi KUBBIX OPTaHW3MOB W TJABHOE YCIOBHE WX CIOCOOHOCTH K
SBOJIIOLIMOHHOMY  Pa3BUTHUIO. MexXaHu3Mbl HAcCJIEICTBEHHOW HW3MEHYMBOCTH
pazHooOpa3Hbl. OCHOBHOM BKJIaJ, B HACJCACTBEHHYI0 HW3MEHUYMBOCTh BHOCHUT
F€HOTUIIMYECKAsT HU3MEHYMBOCTh; CYIIECTBYET TAaKXKE€ M UUTOIUIa3MaTH4yecKas
M3MEHUYMBOCTh. ['€HOTUIIMYECKAs] M3MEHUYMBOCTh, B CBOIO OUEpElb, CIAraercsi u3
MYyTaIlMOHHOW) 1 KOMOMHATUBHOW U3MEHUYHUBOCTH.

KoMOuHaTuBHAsT M3MEHYMBOCTh — BAXXHEHIIMI HCTOYHUK TOTO OECKOHEYHO
OOJIBIIOTO HACJEACTBEHHOTO pa3zHOOOpasusi, KOTOpOE HaOJIOAAeTCAd Yy MKHUBBIX
opranu3MoB. B ocHOBE KOMOWMHATUBHON WM3MEHUHUBOCTH JIEKHUT TOJIOBOE
Pa3MHOXKEHUE OpPraHu3MOB, BCIEICTBUE KOTOPOrO BO3HHUKAET OrPOMHOE



pa3HoOoOpa3ne TeHOTUNOB. ['€HOTHUI MOTOMKOB, KaK H3BECTHO, MPEICTABIISCT
co0o0l coueTaHne reHOB, KOTOpbIe ObUIM CBOMCTBEHHBI pOAUTENSIM. UUCIO TeHOB Y
KOKJIOrO0 OpraHum3Ma ucyucisercss TeicsiyamMu. [Ipu mogoBOM pa3sMHOKEHUU
KOMOUMHAIIMK T€HOB MPUBOJAST K ((OPMUPOBAHUIO HOBOTO YHUKAIBHOTO T€HOTHUIIA U
denotuna. Y go00ro pebeHKa MOKHO OOHAPYKUTh MPU3HAKHU, TUITUYHBIC JIJISI €TO0
MaTepu U oTua. TeM He MeHee Jaxke cpeau OJIM3KUX POJICTBEHHUKOB HE HAWTU
JBYX aOCOJIOTHO OAMHAKOBBIX Jtojei. VckioueHrne cOCTaBISIOT OJHOSUIIEBBIC
Onu3Henbl. B 4eM OpUYMHBI 3TOr0 OrpOMHOro pasHooOpaszus? OHu JexaT B
SABJICHUU KOMOMHATHBHON H3MEHYMBOCTU. PaccCMOTpUM OCHOBHBIE €€ HCTOKH.
HesaBrucumoe pacxoJIeHHE TOMOJOTMYHBIX XPOMOCOM B MEPBOM MEMOTHYECKOM
JEJICHU — TiepBasi M BaKHEWIas OCHOBA KOMOWHATUBHON W3MEHUYMBOCTH.
IMEHHO HE3aBUCHUMOE PACXO0XKICHUE XPOMOCOM, KAaK Bbl IMOMHHTE ,SBISIETCS
OCHOBOHM TpeThero 3akoHa Mennens. IlosBiieHUE 3€/IEHBIX IUIAJKUX U KEITBIX
MOPILUMHUCTBIX CEMSH BO BTOPOM IIOKOJEHMM OT CKpEIMBAaHUSA DPACTEHUU C
JKEATBIMU TJAAKAMH W 3€JICHBIMM MOPLIMHUCTBIMA CEMEHAMH — IIPUMEDP
KOMOMHATHBHON HM3MEHUYMBOCTH .PekoMOMHAIMS T€HOB, OCHOBaHHAs Ha SBJICHUU
IEpEKpECTa XPOMOCOM, — BTOPOM, TOXKE€ OYEHb BaXHBIM HCTOYHHUK
KOMOMHATUBHOM M3MEHYUBOCTH. PEeKOMOMHAHTHBIE XPOMOCOMBI, [IONIAB B 3UTOTY,
BBI3BIBAIOT  TOSIBJIEHME  KOMOMHAIMWA  TMPU3HAKOB,  HETUIHUYHBIX IS
ponuteneit. Tpetuii BaKHBIH HCTOYHUK KOMOWHATUBHOW HW3MEHYMBOCTH —
cllydailHas BCTpeda TaMeT I@pd OIUIOJOTBOpeHUH. B MoHOrmbpuaHoM
CKpELIMBAaHNN BO3MOXKHBI TpU reHoTuna: AA, Aa u aa. KakuM UMEHHO T€HOTHUIIOM
Oyzaer obnagaTh JaHHAs 3UTOTa, 3aBUCUT OT Cly4yailHOW KoMOMHammu ramet. Bcee
TPU OCHOBHBIX HMCTOYHMKA KOMOMHATUBHOM  M3MEHYMBOCTU  JEHCTBYIOT
HE3aBUCUMO M OJHOBPEMEHHO, CO3/aBasi OTPOMHOE pPa3zHOOOpa3ue T'€HOTHUIIOB.
OnHako HOBbIE KOMOMHAIIMM T€HOB HE TOJIBKO JIETKO BO3HHMKAIOT, HO TaKXKE M
JIETKO pa3pylIaroTcs MpU Mepeaye U3 MOKOJEHUs B MOKoJIeHUE. IMEHHO TO3TOMY
YacTO B MOTOMCTBE BBIJIAIOLIUXCS MO KAYECTBAM JKUBBIX OPTaHU3MOB MOSIBIISIOTCS
oco0u, ycTynaromue poauTessiM. [[is 3akpersieHus KenaTelbHbIX IMPU3HAKOB
CEJIEKLIMOHEPBl HMCHOJB3YIOT OJIM3KOPOJICTBEHHBIE CKpelnBaHus. biaronaps
TaKUM CKPEIIMBAHUAM BO3PACTACT BEPOATHOCTh BCTPEUYM OJWHAKOBBIX TaMET U
MOTYT BO3HUKHYTh MOTOMKH C KOMOMHAIMed TeHOB, OJU3KOM K POIUTEIBCKON
KoMOuHanuu. TakuMm MyTeM CO3[laHbl HEKOTOpbIE MOPOJbI KMBOTHBIX M COpTa
pacTeHu.

III. ITopsimoK BBITTOTHEHUS PAOOTHI :

1.3yuutsb 3a1anue

2.M3yunth 001IKe TeOpeTHUECKHUE MO0KEHUS TPAKTUUECKOTO 3aHATHUS .
3.IIpucTynUTh K BBIIIOJHEHHUIO 331aHUS

4. Odgopmuts padboty



S.I1oka3ats pe3yabTaThl NPENOAABATEIIO

IV. Bonpocs! 11t caMOIIPOBEPKH:

1. Kak otpaxkaercs BiausHuE (AKTOPOB OKpYKalollel Cpelbl Ha MPOSBICHUU
KAUECTBEHHBIX U KOJIUYECTBEHHBIX ITPU3HAKOB?

2.B dYem MOXeT 3aKiIOYaThcsi OMOJOTMYECKOE 3HAYEHUE NpeoOdpa3zoBaHUs
dbenoTuna noj Bo3aencTBeM (PaKTOpOB cpebl O€3 N3MEHEHHS TeHOTUa?

V. noMaiHee 3agaHue

1. Hoodopmuts MaTepual.

2. 3y4nTh pEKOMEHIOBAHHYIO JINTEPATYPY .

VI. Coucok nenonap3yemMoi JINTepaTypsl

1. 1.K. benseB «O0mas 6uonorusi».-M.: [IpocBemenune , 2016 r.

2. I0.N. Toasuckuit «OO01mast 01oI0rus»

3. B.B. 3axapoB «o6mias 6uosiorus».-M.: IIpocsemienue, -2016 1.

VII. 3apanue :

1. CpaBHute 2—3 pacTeHusi OAHOTO BUJA (WM UX OTJIEIbHBIC OPTaHbl: JUCTHS,
CeMEHa, IUIOJBI M Jp.), HAWJUTE MPU3HAKU CXOJCTBA B MX CTpoeHUH. OOBICHUTE
MPUYUHBI CXOJICTBA 0COOEH OHOTO BU/IA.

2. BoisiBUTE y HCClenyeMbIX pacTeHUN Npu3HaKu pa3iandusi. OTBEThTE HA BOIMPOC:
KaKue CBOMCTBA OPraHM3MOB O0YCIIOBIUBAIOT PA3IMUUs MEXKIY OCOOSIMU OJIHOTO U
TOTO ke Buja?

3. 3anonuu Tabnuny «CpaBHUTENbHAS XapaKTEPUCTUKA PACTCHUI»:

CpaBHuBaemsblii | BereratuBHbie Hacnencrsenusie N3menuuBbIC
IIPU3HAK OpraHbl IIPU3HAKU IIPU3HAKU
pacTteHus
dopma
JlnHa
[Iuprna

4. PackpoiiTe 3HaUY€HHE 3TUX CBOICTB OpraHU3MOB AJis 3Bostonuu. Kakue, Ha Bail
B3IJISJ, pa3auuusi OOYCJIOBJIEHBI HACJIEICTBEHHOM HM3MEHYMBOCTBIO, KaKHE —
HEHACJIEICTBEHHOM HM3MEHYMBOCThI0? OOBACHUTE, KakK MOIVIM BO3HUKHYTH
paznuyus MeXay 0cOOSIMU OAHOTO BUAA.

5. CnemaiTe BBIBO/I.

IIpakTnyeckas padora Ne 5

Tema : «IIpucnocodjieHne opranuzmMa K cpeae 0OMTAHMS »




Lenr : moka3aTb , 4YTO YCJIOBHUA cpeabl oOuTaHus (HOPMUPYIOT HATUYHE
OTIpEeIeIEHHBIX IKOJIOTHUECKUX MPUCTIOCOOIEHUI Y OPraHU3MOB , €€ HaCEJISIONINX

[IpopomxurenbHocTh 1 4. 30 MuH.

I . MarepuanbHble U TOKyMEHTAJIbHOE 00ECIIEUEHHUE :

1.13ananue

1.2MeToauuecke peKOMEHIalliU 110 BHIIOJHEHUIO IPAKTUYECKUX padoT.

1.3JImctel cranmapTHOro opmara A4 (297*210)

1.4PucyHku , Ha KOTOPBIX N300paKeH BHEIIHUN BUJ] NTHI] Pa3HBIX SKOJOTHYECKHX
IPYIII, UX KJIIOBBI U JIAIBI .

Fasamuimbid 5 opme ATWRIEHX HOT

f— crpuxa; 2 — pposaa; 3 — paraa; 4 — dvasana; 5 — corona [Epeueral; 6 — adpHEaHcEars
erpayca; 7 ppoxanis; B — wHas-maosn T — donosdiciers aacta; 10 — fastena [ — aucysw; 22
— noraHer; 13 — samopoara.







1.13yunth 3ananue
2.M3y4YUTh O0IIKE TEOPETHUECKHUE TOJIOKEHUS TPAKTHUECKOTO 3aHATHUS

3.IIpucTtynuTe K BHINOJHEHUIO 3a/IaHUS

4. Odpopmuts padboty

5.Iloka3zath pe3yabTaThl NPENOAABATENIO

IV. Bonipocs! ayist caMOnpoBEpKu:

1 Kakue daktopsl Haubojgee 4aCTO OTrpaHUYMBAIOT POCT U PA3BUTHE TaKHUX
IIEHHBIX BUJIOB PBIO , KAK OCETPOBBIE WIIH JIOCOCEBBIC ?

] B Tpomuueckux pailOHOB OK€aHa ,IJ€ MHOI'O CBETa U TEIUIa , KU3Hb OYEHb
OemHa . OTH pailoHBI HA3BIBAIOT OKCAHMYECKUMU MyCThIHAMH. Kak BbI

JlyMaeTe , YTO OTPAHUYMBAET 37ECh PA3MHOXKEHHUE OJHOKJIETOUYHBIX BOJIOPOCIIEH ,
OT KOTOPBIX , B CBOIO OYEPEIb , 3ABUCST )KUBOTHBIE 7

[} Kakue wusBecTHble BaM (haKTOPhI IMO3BOJSIOT TOBOPUTH O COOTBETCTBUU
MEXIy OpraHu3MaMu U cpeoil ooutanus?



V.JlomalHee 3ajaHue

1. Joodopmuts MaTepuai.

2. I3yuuTh peKOMEHAOBAHHYIO JIUTEPATYPY .

VI. Criucok UCoJIb3yEeMOil JIUTEPATYPHI

1. H.K. benseB «O6mas 6uonorus».-M.: [Ipocsemenne , 2016 r.

2.  HO.M. llonsHckuii «O611ast OM0I0TUs»

3. B.B. 3axapos «o0mias 6uomnorus».-M.: [Ipocsemienue, -2016 T.

VII. 3aganue

1.PaccmoTpuTe 3agaHre KOHEYHOCTH NTHUL ,00MTAIOIIMX B Pa3HbIX MecTax (puc
),

CpaBHUTE MJIMHY HOT C JUIMHOM TMajblieB , OTMEThTE CHEIUAIH3AlUI0 B
3aBUCUMOCTH OT OOBEKTOB TOOBIYH .

2.Ilo3HakomMTech ¢ OpMOIl U CTPOCHHEM KIIOBOB MTHI] (pUC. 2 ) W CHENaiTe
BBIBOJIBI O XapaKTepe UX MUIIH U CI0c00e ee TOObIBaHMS.

3. Cnenaiite oOuIuii BEIBOI.

5.5 3apganmsi AJ8 1NpPoBeleHHUsT HMTOrOBOIrO KOHTpOJA B ¢opmMme
nu¢p¢epeHupoBaHHOrO 3auera /(3 1

TEKCT 3AJJAHUSA ycTtHOrO oTBeTA:

1. Kpurepun xu3Hu. YpOBHH OpraHU3alMKU KUBOW MAaTEPUH.

2. XUMUYECKAM COCTAaB KJIETKU: HEOPraHWYECKHE BEIIECTBA, 3HAYECHHUE U
CTPOCHHE.

3. Opranndeckne BEIECTBA KIETKH: YTIEBOAbI U JINTIU/IBIL.

4. benku: cocras, cTpOEHHE MOJIEKYJI, 3HAYECHUE.

5. HyxnenHoBbIe KUCIOTHL: BUBL, CTPOCHUE, 3HAUCHUE.

6. [TpokapuoTrnueckas KieTKka: CTpoeHHe U QyHKIUOHUPOBAHHE.

7. bakrepuu.

8. Bupycel.

9. Opranoupl 5yKapuOTHYECKON KIIETKH.

10. Iluromnazmaruueckass MemOpaHa: CTpoeHuEe, MEMOpaHHBI TpaHCHOPT
BELIECTB.

11. HacnencTBeHHBbIH anmapar KJIETKH: sSAPO, HAOOP XpOMOCOM.



12. DHepreTruyeckuii 0OOMEH B KIICTKE.

13. IInactuyeckuii oOMeH Ha IpuUMepe OMOCUHTE3a OCIIKOB.

14. JKu3HEHHBIN IUKI KJIETKA. MUTO3.

15. OOpa3oBanue ramet. Meiio3.

16. DOMOpHOHaIBHOE pa3BUTUE KUBOTHBIX.

17. TloctamMOpHrOHaTBEHOE pa3BUTHE.

18. T'eneTuka kak Hayka. MeToabl H3y4eHUsI HACIEICTBEHHOCTH.
19.  OcHOBHbIE 3aKOHOMEPHOCTH HACIIEIOBAHUS U TIOHATUS T€HETUKHU.
20. Ilepsblii 1 BTOpOM 3aK0HBI [ .MeHens.

21.  T'enermueckue 3akoHbI I'. Menaens.

22. CuemnyieHHOE HacJed0BaHUE

23. HacnenoBaHue NpU3HAKOB, CIEIJIEHHBIX C MOJIOM.

24. B3aumMmoJelicTBUE I'€HOB.

25.  Buasl udmenunBoct. Moaudukammm.

26. HacnencrBeHHas KI3MEHUYMBOCTh. MyTanuu.

27. Cenekuuns kak Hayka. OnomMamiHuBaHue. MeTObl CENEKIUH.
28.  3aKOH roMOJIOTHYECKHUX PAN0B. COBPEMEHHBIE NOCTHKEHUS CEIEKIINH.
29.  Teopus 3BOJIOIMHU KUBOTO HA 3eMJIe.

30. OBomononHas Teopus Y.JlapBuHa.

31. EcrectBeHHblil 0TOOP: GOPMBI 1 MEXAHU3MBI.

32.  IIpucnocoOJIeHHOCTh U €€ OTHOCUTEIIbHBINA XapaKTep.

33. Kpurepuu u cTpyKTypa BUIA.

34. llomynsauus Kak €JUHULA 53BOJIIOLMM: Jped( TEeHOB, MOMYJALMOHHBIE
BOJIHBI.

35. I'maBHbIEe HampaBieHUs 3BOMOLMUN. MaKpO- U MUKPO-3BOJIOLUSA

36.  DBoJronus pacTUTEIBHOIO MUpPa Ha 3eMJI€.



37.  DBoJonus KUBOTHOTO MUpPa Ha 3eMII€.

38. Teopust IpOUCXOXKACHUS KU3HHU.

39. IlpoucxoxeHue 4eaoBeKa.

40. bwuocdepa: cocTaB u cTpoeHUE.

41. CocraB u (pyHKIIMOHUPOBaHUE OUOTreo1IeH030B. [11IleBbIe 1Ienu U CeTH.
42. HN3meHenue 6mocdeps Mo ASHCTBHEM YEIOBEUCCKOM ASATCILHOCTH.

3agaHus 171 OIIEHKH OCBOEHUS YMEHUN M YCBOCHUS 3HAHUM MPEJICTaBIAIOT COOOM
3a/1aHusl C BBIOOPOM OTBETA (C OJIHUM WJIM HECKOJIBKUMU MPABUIBHBIMU), & TaK K
3aJ]aHUsl C TIOJTHBIM Pa3BEPHYTHIM OTBETOM.

3AJAHUSA koauyecTBO BAPUAHTOB - 4
WNHcTpykius 11 9K3aMEHYIOIUXCS

BHuMaTenpHO mpouynTanTe KaXkaoe€ 3aJaHue U MpejlaracMble BapUaHTHI OTBETA,
eciau oHU uMeroTca. OTBeyalTe TOJIBKO IMOCIE TOro, Kak Bbl MOHsIM BONpoc U
IPOAHANN3UPOBAIIM BCE BApUAHThI OTBeTa. Ha BbINOIHEHNE OTBOAUTCS 45 MUHYT.

Breimonusite 3agaHusg B TOM TOPSAIKE, B KOTOPOM OHM JaHbl. Ecim kakoe-To
3aJJaHuEe BBI3BIBACT y Bac 3arpyaHeHue, NpomyCTUTE €ro MW IOCTaparuTeCh
BBITIOJIHUTH T€, B OTBETaX Ha KOTOpbIe Bbl yBepeHbl. K mponylieHHbIM 3aJaHUSIM
MOHO OyJIeT BepHYThCsl, eclii y Bac octanercst Bpems.

Yactb A ¢ BBIOOpPOM OTBETa COJAEPKUT 12 3aaHuil, B KOTOPBIX CIEAyeT BbIOpATh
OJIMH TMpaBUJIBHBIM OTBET W3 mnpeaiokeHHbIX. Yacte B ¢ BeIOOpOM oTBeTa
CONEPXKUT 3 3a/laHusl, B KOTOPBIX HYKHO YKa3aTb HE MEHEE ABYX IPaBHIIbHBIX
OTBETa, yKaszaTb  IIOCJIENOBATENbHOCTh  MPOIECCOB, JHUOO  yCTaHOBUTh
coorBerctBue. Yacte C comepxurT 2 3amaHus, B KOTOPBIX HYXHO JaTh
pPa3BEPHYTHIN OTBET.

[Ipu BbIIOJIHEHMM 3aJaHUN HEJb3sl TOJIb30BAThCS YUEOHONW M BCIOMOTATENbHON
JIATEPATYPOHU.

Bapmuanr 1

Yacte A



K kaxaomy 3ajaHuO 4acTu A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJUH
BepHBI. BriOepute BepHBIiA, MO BallleMy MHEHHUIO, OTBET, 3aMMIIUTE €r0 B OJIaHKe
orBeroB. Hanmpumep, Al.1, A2. 3 u .1

Al. Kakas Hayka UCTIONIb3YyeT OJIM3HEIIOBBIN METO] UCCIIEIOBAHUS?

D)
2)
3)
4)

OUTOJOI'UsA

T'CHCTHUKA

CCIICKIUA

CHCTCMATHKa

A2. Opranouj, oOecreuuBaroOmuii OBICTPOE MPOJBHKEHUE BEIIECTB B KIIETKE,
MPEICTaBIAET COOOM

1y
2)
3)
4)

A3.

KOMIUIEKC | 0J1b11KkH
I1a3MaTUYECKY0 MEMOpaHy
AH/OIIA3MATHYECKYIO CETh
MUKPOTPYOOUKH LIUTOTIIA3MbI

Yem oOecneumBaeTcs TOYHAS IIOCJIEA0OBATCIBHOCTD

AMHWHOKHUCIIOT B MOJICKYJIC OeJika B IIponecce €ro ouocuHTEe3a?

)
2)
3)
4)

MaTPUYHBIM XapaKTEPOM PEAKIUN B KIIETKE
BBICOKOUM CKOPOCTBIO XUMUYECKUX PEAKIIUI B KIETKE
OKHMCJIUTEJILHBIM XapaKTepOM PEAKIIHM B KIIETKE

BOCCTAaHOBUTEJILHBIM XapaKTEPOM PEAKIIMM B KIETKE

pacIoyIoKeHUs

A4. Kakoii BUpyc Hapymiaet paboTy UMMYHHOUM CHUCTEMBI YelloBeKa?

1)
2)
3)
4)

MTOJIMMUEIINTA
OCIIBI
rpunmna

BNY



AS. Ilpu ckpenmBaHuM TOMUHAHTHBIX M PEIIECCUBHBIX 0CO0EH nepBoe THOPUIAHOE
MOKOJICHHE eTMHO000pa3Ho. UeM 310 0ObsIcHsAETCS?

1)  Bce 0coOM UMEIOT OJIMHAKOBBIN FEHOTHI

2)  Bce 0cOOM MMEIOT OJIMHAKOBBINA (PeHOTHUIT

3)  Bce 0coOM UMEIOT CXOACTBO C OJHUM U3 POAUTENCH
4)  Bce 0cOOM KMBYT B OJJMHAKOBBIX YCIOBHSIX

A6. Uto siBIISIETCA CTPYKTYPHOM €IUHULICH BUaa?

1) ocobb

2)  KOJOHUS

3) cras

4)  momymisus

A’7. KakoBbl TOCIEACTBUS ISUCTBUS JBHXKYILET0 0TOOpa?
1)  coxpaHeHHe cTapbIX BUJIOB

2)  moaAep:KaHWE HOPMbI PEaKIU

3)  TNOSBIEHHE HOBBIX BHJIOB

4)  ycrpaHeHue oco0ell ¢ HOBBIMU MyTallUsIMHU

A8. Kakyro 3akoHOMEpPHOCTh 0TOOpakaeT pucyHok? @

1)  numeByrw 1enb

2)  SKOJIOTMYECKYIO MUPAMUIY

3)  koneOaHUS YHCICHHOCTH TOMYJISIIAN

4)  mporiecc camoperyJsiuu

A9. B npeo6pazoBanuu 6uocdepsl ri1aBHYIO POJIb UTPAIOT
YKUBBIE OPTaHU3MBbI

XUMHNYCCKHC ITPOLCCCHI



(bu3HYecKue MPOIECCHI
MEXaHUYECKHUE SIBJICHUS
A10. B uem cocrour cxonctBo monekyn JJHK u PHK?
5)  CcOCTOST W3 ABYX MOJMHYKIJICOTUIHBIX TIETICH
6)  uMmerT popMy cupaiu
7)  9T0 OUOMOJIUMEPHI, COCTOSIINE U3 MOHOMEPOB-HYKJICOTH IOB
8)  00e comeprkaTr MO0 HECKOJIbKY THICSY '€HOB

All. Ilpu ckpemuBaHUM TOMATOB C KPACHBIMU M KEITBIMHU IUIOJAMM IMOJy4YEHO
IOTOMCTBO, y KOTOPOIO IIOJIOBHMHA IUIONOB OblIa KpacHas, a IOJOBHHA KENTasd.
KakoBbI reHOTUIIBI pOIUTENEH?

1) AAxaa
2) Aax AA
3) AAxAA
4) Aaxaa

Al12. TloueMy gy arpo’KOCHCTEMBI HE XapakTepeH cOaJaHCUPOBAHHBIN
KpYrOBOPOT BEIIECTB?

1) B ee cocraB BXOJUT HEOOIBIIIOE pa3HOOOpaA3Ue BUIOB
2) s Hee XapaKTepHO 00JIbIIoe pa3HooOpas3ue BHIOB

3)  oHa UMeEeT JJIMHHBIC I[CIH MUTaHUs

4)  YHUCICHHOCTH HEOOJBIIIOrO YHCIIa BUAOB B HEH BBICOKAS

[Ipu BeImonHEeHNnM 3a1annii B 13anummTe HOMepa Tpex 31EMEHTOB, OTHOCAIIUECS K
MPaBUIBHOMY OTBETY.

B1. Kakue ¢pyHKIMU BBITIOHSET B KJIETKE SJIPO?
1)  obecneunBaeT NOCTYIUIEHUE BEIIECTB B KIETKY

2)  CIyXUT MECTOM JIOKaJU3alMK HOCUTENIEH HACJIEeICTBEHHOW MH(pOpMAIUH -
XpOMOCOM

3)  C HOMOIbIO MOJEKYJ NOCPETHUKOB YYACTBYET B CUHTE3€ MOJIEKYJI OenKa
4)  yyacTByeT B mnpoiecce (POTOCHHTE3a
5) B HEM OpraHMYeCKHE BEIIECTBA OKUCISIOTCS JO HEOPTraHUYECKUX

6)  ydacTByeT B 00pa30oBaHUU XpOMATHU]



[Tpu BEITIOTHEHUY 3aMaHUi B2 ycTaHOBHUTE COOTBETCTBHE MEXKIYy OOBEKTAMU WIIH
MPOLIECCAMU W OTIMCAHUEM UX CBOWCTB M IPU3HAKOB.

B2.  VYcraHoBuTe  COOTBETCTBHE  MEXIy  CTpOeHHMEM W (YHKIUSIMH
SHJOIIa3MaTHYECKOM CETH M KoMIiekca I oJIb/DKH: K KaXKI0M MO3UIIMH, JaHHOM B
MepBOM CTOJIOIIE, TTOAOEPUTE COOTBETCTBYIOIIYIO IO3UIIMIO M3 BTOPOTO CTOJIOIA.
Brnumure momydeHHBIM OTBET B TaONMIly, a 3aTeM  IOJYYHBIIYIOCS
NOCJIEOBATENBHOCTh OYKB MEpEHECUTE B OJIaHK OTBETOB (0€3 MpoOeIoB U APYTHX
CHMBOJIOB).

CTPOEHUME 1 ®YHKIINN OPTAHOWIOB

1)  cocToWT U3 rpyNIbl MOJOCTEN C My3bIpbKaMU Ha KOHIAX

2)  COCTOMT M3 CUCTEMBI CBSI3AHHBIX MEX]ly COOON KaHaJbIEB

3)  ydacTByeT B OMOCHHTE3€ Oenka

4)  yuacTByeT B 00pa30BaHHUH JTU30COM

5)  ydactByeT B 00pa30BaHUU KJICTOUYHOU 0OOJIOUYKU

6)  OCYIIECTBJISIET TPAHCIOPT OPTaHUYECKUX BEIIECTB B PA3HBIC YACTHU KIETKH
OPI"AHOU/IbI

A) sHjI0TIa3MaTHYECKasl CETh

b) xommiiekc I'onbxu

[Tpu BeimonHeHUM 3a1anuil B3 onpenenuTe nmocieaoBaTebHOCTh OMOIOTMYECKHUX
MPOLIECCOB U ABJICHUU.

B3. VYcranoButre, B KakOM MOCIEAOBATEIBHOCTA MPOUCXOAUT MPOLECC
penymmkannu JJHK.

A)  packpyyuBaHHME CIUPAIU MOJICKYJIbI

b) Bo3nelicTBre PepMEHTOB Ha MOJIEKYITY

B)  otaenenue oHOM LenH OT Apyroi Ha yacTu Mosiekyssl JJHK

I') npucoenuuenue k kaxaon uenu JJHK kommieMeHTapHbIX HYKJICOTHAOB
J1) o6pazoBanue nByx mosekyn JJHK u3 onHoi

Yacte C

Jnst orBeroB Ha 3amanust 3Tod yactu (Cl - C2) paiite monHbId pa3BepHYTHIN
OTBET.

C1. Kakne npr3Haku XapakTEpHBI I HapCTBAa paCTEHUM ?



C2. B nporecce Tpancisiuu ydactsoBaio 30 monekyn TPHK. Onpeanenure uncio
aMUHOKHCJIOT, BXOJSIIMX B COCTAaB CHHTE3UPYEMOTO OClKa, a TaKXke YHCIIO
TPUILJIETOB U HYKJIEOTUIOB B I'€HE, KOTOPBII KOAUPYET 3TOT OEJOK.

Bapuanr 2
Yacts A

K kaxxaomy 3ajaHUIO 4acTU A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJUH
BEpHBI. BriOepute BepHBIiA, MO BallleMy MHEHHUIO, OTBET, 3aMUIINATE €T0 B OJIaHKe
otBeToB. Hanpumep, Al.1, A2. 3 u T.1.

Al. Ykaxute GopMyIUpPOBKY OJHOTO U3 TOJOKEHHUH KIETOUYHOU TEOPHH.

1) Kierku pacreHHil OTIMYAIOTCS OT KJIETOK JKUBOTHBIX HAJIMYHEM
XJIOPOTUIACTOB.

2)  Knerka - eMHULIA CTPOCHHUS], )KU3HEAEATEILHOCTH U Pa3BUTUS OPraHU3MOB.
3)  Kierku npokapuoT HE UMEIOT OPOPMIIEHHOTO Sipa.
4)  Bupycbl HE UMEIOT KJIIETOYHOTO CTPOEHUSI.

A2. B coctaB kakux MOJIEKYJT BXOIUT (ocdop, HEOOXOTUMBIN BCEM KUBBHIM
opranu3zMam?

1)  xwupos

2)  MOHOcCaxapuJIoB
MOJINCAXAPHUIOB

3)  HYKJIEHWHOBBIX KHUCIIOT

A3. Kakue KJIEeTKM 4elloBeKa HauboJiee CYIIECTBEHHO DPA3IMYalOTCsA 10 Habopy
XpOoMOocoM?

1) COCIMHUTEIBLHOM U SMUTEIUATIbHON TKaHEeH

2)  TOJIOBBIE MY>KCKHUE U HKEHCKHUE

3)  TOJIOBBIE U COMAaTHYECKHUE

4) MBIIIIEYHOU U HEPBHOU TKaHEU

A4. Kakue reHbl OposIBIISIIOT CBOE JIEUCTBHE B IEPBOM I'MOPUIHOM MOKOJIEHUN ?

AJIJICJIBHBIC



AS.

JOMHNHAHTHBIC
PCOCCCUBHBIC
CLCIINICHHBIC

CXO,ZICTBO n poaCTBO OpPraHU3MOB, O6YCJIOBJI€HHOC

IMPOUCXOKIACHH, JIC)KUT B OCHOBC

S)
6)
7)
8)

(opMHpPOBaHUS MEKTy HUIMU IUIIEBBIX CBA3EH
MX y4acTHs B KPYTOBOPOTE BEILIECTB
UX COBMECTHOI'O OOUTaHUS B IKOCHCTEME

uX Kiaaccuukanuu, oObeTMHEHUS B TPYIIIIBI

OOIIIHOCTBIO HX

A6. B uem IMPOABIIACTCA POJIb HaCHGHCTBCHHOﬁ HU3MCHYHUBOCTHU B 3BOJIIOHI/II/I?

D)
2)

B noBbIIIeHUN KU3HECTIOCOOHOCTH MOITYJISIIU A

B yBenuyeHuM reHeTHYECKOro pa3zHooOpaszusi ocoOeil B MOMyNSIUU |

NOBBIILIEHUH 3D PEKTUBHOCTU OTOOpA

3)

B yMeHbllIeHMM TE€HETHYEeCKOro pa3HooOpa3usi ocolOeil B MOMYJSLUU U

NOBBIILIEHUH 3D PEKTUBHOCTU OTOOpA

4)

B yBenuueHun HEOAHOPOAHOCTH OCOOEW B TMOMYJSUUM WM CHH)XEHUU

¢ dexTuBHOCTH 0TOOpa

AT.

O uem CBUACTCIILCTBYET CXOACTBO  4YCJIOBCKa C

YeJI0BEKOOOPa3HbIMU 00e3bsiHaMU ?

COBPCMCHHBIMHU

1) 00 ux poxcTBe, MPOUCXOXKIACHUH OT OOIIETO MPEaKa

2) 0 pa3BUTHUM UX MO MIyTU UAXOATANITALIUH

3) 0 BO3MOXKHOCTH NPEBPAIICHUS COBPEMEHHBIX YEeIIOBEKOOOPA3HBIX 00E3bsSH B
YyeJnoBeKa

4) 0 BO3MOXXHOCTH BO3HUKHOBEHHS PEUH Y YEIOBEKOOOPA3HBIX 00E3bsH

AS8. Kakoii nporecc cnoco0CTBYEeT HEOJHOKPATHOMY MCIOJIb30BaHUIO PACTEHUSIMU

OAHHX M TCX KC XUMHYCCKUX 3JICMCHTOB, ITOIJIOIIACMbBIX U3 TTOYBHI?

)
2)

KOPHCBOC OAaBJICHUC

doTocuHTE3



3)  camoperymsuus
4)  KpYyroBOpOT BEUIECTB

A9. 9HepF€TH‘IGCKHﬁ OOMEH HE MOXKET UIATH oe3 IIJTaCTHYCCKOI'0, TaK KakK
IJIACTUYECKUIT OOMEH IMOCTABJISET AJIA SHCPICTUUICCKOTO

1)  Oorarble Heprueit mosiekyisl ATD
2)  (epMeHTHI 1Sl YCKOPEHUS peakuui
3)  KHUCIOpOX JUIsl peakiuil paciierieHus
4) HEOPTraHWYECKHUE COJIA U KUCITOTHI

A10. Ha kakoil cramuu >MOpUOHATBHOTO Pa3BUTHS OOBEM MHOTOKIETOYHOTO
3apOJIbIIlIa HE MPEBBIIACT 00BEMA 3UTOTHI?

1)  omiogoTBOpEHUS

2)  OnacTyJibl

3)  racTpyasl

4)  opraHoreHesa

A11. KakoBbl mocneACTBUS ASHCTBUS CTAOMIH3UPYIONIETO 0TOOpa?
1)  coxpaHeHHe CTapbIX BUJIOB

2)  COXpaHEHHE HOPMbI PEAKIINHU

3)  TOsBIECHHUE HOBBIX BHUJIOB

4)  coxpaHeHHe 0c00el ¢ HeM3MEHEHHBIMU PU3HAKAMHU

Al2. B ceneknuu pacTe€HU UCIIOIB3YOT METOA NOJIUIIIOUANHN JIJISL MOy YEHUS
1)  sBIEeHHs reTeposuca

2)  YUCTHIX JUHUU

3)  BBICOKOYpO>KatHBIX COPTOB

4)  TpaHCTE€HHBIX PaCTCHUH

[Ipu BeIMoONHeHWM 3anaHuii Bl B OjJaHK OTBETOB 3alUIIUTE HOMEpa TpeX
3JIEMEHTOB, OTHOCSILIHECS K IIPABUJIBHOMY OTBETY, HauMHAs C IEPBOM KIETOYKH,
0€3 MPOMYCKOB U 3HAKOB MPEUHAHUSI.



Bl. IlosiBneHne Kakux W3MEHEHMM Yy pACTEHUM B IIPOLIECCE DBOJIOLUU HE
CIOCOOCTBOBAJIO OOIIEMY MOJABEMY UX OpraHU3aluu?

1)  IlosiBeHHE KOpHEHN y IPEBHUX MAOPOTHUKOB.

2)  IlosBienue xjmopoduiuia y MXOB.

3)  Bo3HuKHOBEHHE TKaHEH y XBOMHBIX.

4)  BO3HHUKHOBEHHE CEMEHU Yy F0JIOCEMEHHBIX.

5)  IlosBneHue UBETKA U IUI0/A Y TOKPHITOCEMEHHBIX.
6)  Bo3HUKHOBEHHUE MPOBOASIIUX TKAHEH Y IIBETKOBBIX.

ITpu BBITTOTHEHUHU 3aaaHuil B2 ycTaHOBHTE COOTBETCTBHE MEXKIY OOBEKTaMH HIIH
MPOLIECCAMU M OTIMCAHUEM UX CBOWCTB M ITPU3HAKOB.

B2. YcraHOBUTE COOTBETCTBHE MEXKAY XaPAKTEPUCTUKONW MyTallUHM U €€ TUIIOM.
4)  XpOMOCOMHBIE

5)  TreHHbIE

6)  TIeHOMHBIE

XAPAKTEPUCTUKA MYTAIIUU TUIThI MYTAITUN

A)  BKJIIOYEHHE JIBYX JUIIHUX HYKICOTHAO0B B Mosekyny JJHK

b)  kparHoe yBenuueHUeE 4yKciia XpOMOCOM B TarjIOUIHON KIIETKE

B)  napymenue nociaeaoBaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKYJIe OerKa
I IIOBOPOT y4yacTka XpoMocomsl Ha 1800

J1) yMEeHbLIEHUE YK Clla XPOMOCOM B COMAaTUYECKOM KIIETKE

E) oOMeH yyacTkaMyu HETOMOJIOTHUYHBIX XPOMOCOM

IIpu BeIMOTHEHNHU 3adaHuil B3 omnpenenuTe mocieaoBaTeIbHOCT OMOJIOTHISCKHIX
MPOLIECCOB U SBJICHUU.

B3. YcranoBute nociie1oBaTeabHOCTb ATAOB SHEPTreTUUECKOro 0OMEHa.
A)  pacuieruieHre OHONOJIMMEPOB 0 MOHOMEPOB
b) nocTymnnenue opraHu4ecKux BEIIECTB B KJIETKY

B)  okucieHne MOJIOYHOM KUCIOTHI 10 YTIEKUCIOT0 T'a3a U BOJIbI



I') pacuienieHue TJIFKO3bI 10 MOJIOYHON KUCIOTHI
) cunte3 nByx mosiekya ATD
E) cunres3 36 monexyn ATO

3amumuTte B TaOMUIly OYKBHI BBIOPAHHBIX OTBETOB, a 3aT€M IOJYYHBIIYIOCS
TIOCTIEIOBATEIPHOCTL OyKB TIEpEeHECUTe B OJIaHK OTBETOB (0e3 mpoOenoB U IPyrux
CHMBOJIOB).

Yacte C

Jlnst orBeToB Ha 3amanust 3Toi yactu (Cl - C2) ucnonb3yiiTe crenuanbHblid OJaHK.
3anumute cHayana HoMmep 3aaanus (Cl u T.1.), 3arem Ha 3amanus Cl1 - C2 naiite
KpaTKU OTBET U3 OJIHOTO-ABYX MpeasioxkeHui, a Ha 3aganusa C3, C4, C5 - noJHbIi
pa3BEpPHYTHIN OTBET.

Cl. IloyeMy mMOBBIIIAETCS  YCTOMYMBOCTb  HACEKOMBIX-BpEAUTEIEH K
ATOXUMHUKaTaM?

C2. Haiigute ommOKM B MIPUBEJACHHOM TEKCTE. YKOKUTE HOMEpa MPEIJIOKEHUN, B
KOTOPBIX CJIeJaHbl OIUOKH, OOBICHUTE UX.

Bapuanr 3
Yacte A

K kaxmomy 3amaHuio 4yacTd A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJBKO
OJIMH BEpHBIA. BriOepuTe BEpHBIN, MO BalmieMy MHEHHUIO, OTBET, 3aMUIINTE €0 B
onanke orBetoB. Hammpumep, Al.1, A2. 3 u T.a.

Al. Kakoii ypoBeHb OpraHu3aluyd >KMBOM MPUPOIBI MPEACTABISIET COOOMU
COBOKYITHOCTh BCEX 9KOCHUCTEM 3€MHOTI0O I1apa B UX B3aUMOCBSI3HU?

1)  OumocdepHbIit

2)  SKOCHUCTEMHBIN

3)  TNomyJAIMOHHO-BUIOBOM
4) OHOTreOEHOTUYECKUIT

A2. A3oTHCTOE OCHOBAaHME aJIeHUH, pubo3a u Tpu octaTka Goc—(HOPHOIM KUCIOTHI
BXOJISIT B COCTaB

1)  JIHK



2) PHK
3) AT®D
4)  Oenka

A3. M3o0pax€HHYI0 Ha PHCYHKE PACTUTEIbHYIO KJIETKY MOXHO Yy3HATh IO
HAJIMYUIO B HE HEU

1) sampa

2)  mIa3MaTH4eCKOl MeMOpaHbI
3)  Bakyonei
4)  >HAOIUIA3MATHYECKOM CeTH

A4. braronapsi KakoMy MpOIECCY B XOJ€ MUT03a 00pa3yroTcs JOUYEPHUE KIETKH C
HAOOpPOM XPOMOCOM, PaBHBIM MAaTEPUHCKOMY ?

1)  oOpa3zoBaHus XpoMaTHI

2)  chnupanu3aiuu XpoMOCOM

3)  pacTBOpEHHS SACPHON 000IOUKU

4)  neleHus IUTOILIa3MBbI

AS. TloueMy GaKkTepuH OTHOCST K OpraHU3MaM MpoKapuoTam?
1)  cocTosT U3 OAHOM KIIETKU

2)  UMEIOT MEJKHUE pa3Mephl

3)  He uMerT 0OPMIICHHOTO siIpa

4)  aBAsAOTCA reTepOTPOPHBIMU



A6. Ipouecc 06pa3oBaHus AUIIONAHON 3UTOTHI B PE3yJIbTaTe CIUSHUS MY>KCKOU
Y )KEHCKOMW TaryIONHBIX FaMET HAa3bIBAIOT

1)  KoHbrOTaLMEN

2)  ONBUICHHEM

3)  OIIOAOTBOpPEHUEM
4)  KpPOCCHHTOBEPOM

A7. Ot rubpuaoB MEpPBOro MOKOJEHHS BO BTOPOM IOKOJIEHHWU poxkaaercs 1/4
0co0eil ¢ pelecCUBHBIMHU MPU3HAKAMHU, YTO CBHJIETEIBCTBYET O MPOSBICHUU
3aKOHa

1)  cuenjaeHHOro HaclieTOBaHUS

2)  pacuieruieHus

3) HE3aBUCHUMOT'O HACJIeOOBaHUS

4)  pPOMEXKYTOYHOI'O HACIIEIOBAHUS

A8. Kakas Hayka TO3BOJISIET OPUEHTHUPOBATHCS B OTPOMHOM MHOT00Opa3zuu
OpraHu3MoB?

1)  »sxonorus
2)  cucTtemaTuka
3)  Owuomorus
4) OoTaHuKa

A9. K commanbubiM (pakTOpam, WrparOIIUM CYIIECTBEHHYIO POJIb B 3BOJIOLUU
IIPEAKOB COBPEMEHHOTO YEJIOBEKA, OTHOCUTCS

1)  HacmencTBEeHHas M3MEHYHBOCTH
2)  OopbOa 3a CylecTBOBaHHE

3)  ecrecTBEHHBIN OTOOD

4)  uneHopasjieibHas peub

A10. TlosBmeHne y JOpEeBHUX MIICKONUTAIOMINX YETBIPEXKAMEPHOTO CEPAIIA,
TEIUIOKPOBHOCTH, PA3BUTON KOPBI TOJIOBHOT'O MO3Ta - MIPUMEDP

1) UaMOoaIanTauu



2)  apomopdo3za
3)  OWOJOrMYecKOro mporpecca
4)  OUOJIOTMYECKOTO perpecca

All. IlpuHIMT KOMIUIEMEHTAPHOCTH JICKUT B OCHOBE 00pa30BaHUs BOJOPOIHBIX
CBSI3€U MEXKIY

1)  aMHMHOKHCIOTaMHU U MOJEKyJaMu Oenka

2)  wmykieorunamu B mosiekyse JJHK

3)  TJHIEPUHOM M KUPHOW KUCJIOTOU B MOJIEKYJIE )KUpa

4)  TJII0KO30M B MOJIEKYJIE KIETUYATKH

A12. B ocHOBe pocTa 11000r0 MHOTOKJIETOUHOT'O OpraHU3Ma JIEKHUT MPoLecc
1)  wmeiio3a

2)  Muro3a

3)  OIUIOJOTBOPEHUS

4)  cuHTre3a Moiekya A

[Ipu BeImoONHEHNM 3a1aHnil B 13anummTe HoMepa Tpex IEMEHTOB, OTHOCAIIUECS K
MIPaBUJIBHOMY OTBETY.

B1l. K najeoHTOI0THYECKHUM JI0KAa3aTeIbCTBAM ABOIIOIMH OTHOCST
1)  ocTaTok TpeThero BeKa y 4ejaoBeKa

2)  oTne4yaTKH pacTeHHUH Ha IJIacTax KaMEHHOTO YTIJIs

3)  OKaMEHEBUIUE OCTaTKH MarOPOTHUKOB

4)  pOXJIEHHE JI0JICH C TYCTHIM BOJIOCSIHBIM ITOKPOBOM Ha TEJIE

5)  KOIYHUK B CKeJIeTe YeJoBeKa

6)  GUIOTCHETUYCCKUM ST JTIOIIAIH

HpI/I BBIITOJIHCHHUN SaI[aHI/Iﬁ B2 YCTAaHOBUTC COOTBCTCTBHUC MCIKAY 00BEKTaMHU HITH
InmpoueccaMu U OIIMCAHUEM UX CBOMCTB U IIPU3HAKOB.

B2. YcranoBuTe COOTBETCTBHE MCXKAY INPpU3HAKAMHU USMCHUYHUBOCTHU U e€ BUOaMU.

[MPU3HAKN USMEHUYNBOCTHU



1) 00ycIIoBJICHA TTOSBIICHUEM HOBBIX COUCTAHHI TCHOB

2)  o0ycioBjeHa U3BMEHEHHEM I'€HOB U XpOMOCOM

3)  y IOTOMKOB IOSIBIITFOTCSI HOBBIC TTPU3HAKU

4)  y HOTOMKOB COYETAIOTCS POJAUTENHCKUE MPU3HAKU

5)  y ocobeil u3MeHsAeTcs KoJm4ecTBo win cTpykrypa JJHK

6)  yocobeit He 3MEHAETCS KOIM4YecTBO win cTpykTypa JIHK
N3MEHYNBOCTb

A) MyTanroHHas

b) komOuHaTuBHas

[Ipu BeIOTHEHUHU 3aaHui B3 ompeaenuTe mocienoBaTeibHOCTh OMOJIOTMYECKUX
MPOLIECCOB U ABJICHUU.

B3. YcranoBute IHOCJIICA0BATCIBbHOCTD, OTPpAXKAIOIIYIO CUCTCMATHYCCKOC
IIOJIOKCHUC BHA KaHYCTHaSI OeJIsTHKa B KJ'IaCCI/I(i)I/IKaIII/II/I JKUBOTHBIX, HAYHUHAA C
HauMEHbIICH KaTCropuu.

A) kiacc Hacekombie

b) Bug Kanycrhas 6ensinka
B)otpsan Yenryekpbuibie

I') Tun UYnenucronorue

1) pon Oropojanbie GenstHKA
E) cemetictBo bensinku
Yacte C

Jnsi OTBETOB Ha 3aJlaHMsl ATOM YacTH HCIOJB3YWTE CHElUabHbIA OJaHK.
3anumute cHauyana Homep 3ananus (Cl - CS5), 3arem Ha 3amanust C1-C3 naiite
KpaTKHl OTBET M3 HECKOJBKMX CJIOB WM OJIHOTO-JBYX MPEIJIOKEHUW, a Ha
3amanus C4-C5 - monaHbIN pa3BEpHYTHIN OTBET.

Cl. Haitnure ommOKU B NMPUBEAEHHOM TEKCTE, MCIPABbTE HMX, YKAXKHUTC HOMEpa
MPEIOKCHUH, B KOTOPBIX OHM CJEJaHbl, 3alMIIATE OTH TPEUIOKEHUs 0e3
OILIINOOK.



1.V pacrenuii, Kak U y BCEX OpraHU3MOB, IPOUCXOIUT OOMEH BEIIECTB.

2. OHu ApllIaT, MATAKOTCA, PACTYT U PA3MHOKAKOTCSI.

3. IIpu npIxaHUM OHY MOTJIOUIAOT YIVIEKUCIIBIN T'a3 U BBIACISAIOT KUCIOPO/I.
4. OHHM pacTyT TOJIBKO B IEPBBIC TOJbI )KU3HHU.

5. Bce pacTeHus 1o TUIy NUTaHUSI aBTOTPO(PHBIE OPTaHU3MbI, OHH Pa3MHOXKAIOTCS
Y PaCIIPOCTPAHSIOTCS C IOMOIIBIO CEMSIH.

C2. Yto mpom3oiaeT ¢ KIETKAaMHU SMUTEIHATbHOW TKaHU, €CIU MX TOMECTUTH B
Boay? OTBeT 0OOCHYHTE.

Bapuanr 4

Yacts A

K kaxnoMy 3amaHuio 4acTh A JaHbl HECKOJBKO OTBETOB, U3 KOTOPBIX TOJBKO
OJIUH BEpHbI. BbriOepuTe BEpHBIH, 10 BallleMy MHEHUIO, OTBET, 3aIUIIUTE €ro B
onanke otBeroB. Hanpumep, Al.1, A2. 3 u t.1.

Al. CXOICTBO CTpPOEHHSI U JKHM3HEIEATEIBHOCTH KJIETOK OPraHh3MOB Pa3HBIX
LapCTB KUBOUW MPUPOJBI - OJHO U3 MOJIOKEHUN

1) TEOPHHU IBOJTIOLINHU

2)  KJIETOYHOM TEOPHH

3)  ydeHus 00 OHTOTreHE3e

4)  3aKOHOB HACJICACTBEHHOCTH

A2. MoHoMepaMu MOJEKYJl KaKuX OpPraHMYEeCKHUX BEIIECTB  SIBIISIOTCS
AMUHOKHCJIOTHI?

1)  OenkoB

2)  yIJeBOJIOB

3) JHK

4)  IUNUI0B

A3. KitleTku opraHu3MoB BCEX LIAPCTB )KUBOM MTPUPOJIBI UMEIOT

1)  000704YKy U3 KJIETUYATKU

2)  aapo



3) KOMILIEKC [ oi1bmKku

4)  mna3mMaTU4YecKyr MeMOpaHy

A4. Onpenenute, Kakoi mpoliecc B KJIETKE U300pakEH C TOMOIIBIO CXEMBI.
1)  rtemHoBas da3a poTocHHTE3A

2)  OwmocuHTe3 OenKa

3)  peakuuu TJIMKOJIU3a

4) peaKuusi OKUCIICHUSI BEILIECTB

AS. Bupyc CII1/la moxeT GyHKIMOHUPOBATH B KIJIETKAX

1)  HepBHBIX

2)  MBIIIEYHBIX
3)  >OuTEnUaIbHBIX
4)  KpoBH

A6. Kak Ha3bIBa€TCi METOJ, CYIIHOCTh KOTOPOTO COCTAaBISE€T CKPEIIMBAHUE
pPOIUTENHCKUX (HOPM, pa3IUYAIONUXCS TI0 PsAAy TMPU3HAKOB, aHAIM3 UX
MIPOSIBJICHHUS B PSIA€ TIOKOJIEHUM ?

1) TUOPUAOIOTHYECKUM
2) [IATOTCHETUUYECKUM
3)  OIU3HENOBBIM

4)  OMOXMMHUYECKUM



A7. YnorpebiieHre HapKOTUKOB OKa3bIBAET BPEJHOE BIUSHHE HA TTOTOMCTBO, TaK
KaK OHU BbI3bIBAIOT

1)  HapylleHHe NCUXUKH

2)  HapyuieHue paboThl IeYeHU

3)  u3MeHeHue pabOThI MOYEK

4)  W3MEHEHHWe TeHEeTUYECKOro anmapara KIeTKU

A8. Y Hacekomoro, n300paxeHHOTO Ha PUCYHKE, PA3BUTHE

1)  HempsiMmoe

2)  C KYKOJIKOM

3) npsmoe

4) ¢ IOJHBIM MPEBpAIICHUEM

A9. Ilox Bo3neiicTBUEM Kakoro akTopa

ABOJIIOLINN y OPTAaHU3MOB COXPAHSIOTCS MOJIE3HBIE IPU3HAKH?
1) MyTalun

2)  BHYTPUBHJIOBOH OOPHOBI

3)  MEXBHUAOBOW OOPHOBI

4)  ecTecTBEHHOI'0 0TOOpa

A10. Kakyto (hyHKIHIO BBITIOJHSET B KJIIETKE XpoMocoMa?
1)  dorocunresa

2)  OumocuHTe3a Oenka

3)  daromurosa

4)  HOcUTENs HACJIEACTBEHHOW MHpOpMaLUu



All. B ocHoBe 00pa3oBaHUsI MENTUIHBIX CBS3€M MEXAYy aMHUHOKUCIOTaMU B
MOJIEKYyJIe OeJiKa JICKUT

1)  ‘puHUUI KOMIUIEMEHTAPHOCTHU

2)  HEpacTBOPUMOCTb AMMHOKHCIIOT B BOJIE

3)  pacTBOPUMOCTb AMMHOKHCIIOT B BOJE

4)  Hanuuue B HUX KapOOKCHJIBHOM U aMUHHOM rpynmn

Al12. C nmoMonIpl0 Kakoro METOJIa BBIABJISECTCS BJIUSHUE TCHOTHIIA M Cpelbl Ha
pa3BuTHe peOeHKa?

1)  reHeanoruyeckoro

2)  OJTU3HENOBOTO

3) [IATOTEHETUUECKOTO
4)  rubOpUAOIOTHYECKOTO

HpI/I BBITTIOJTHCHHU U SallaHI/Iﬁ B13anummre HOMCpa TPECX IJICMCHTOB, OTHOCAIIUCC K
IMpaBUIJIIbBHOMY OTBCTY.

B1. Yem melio3 oTauyaeTcs OT MUTO3a? 3alUIIUTE COOTBETCTBYIOIINE ITUDPHI.
1)  OOGpa3yroTcst YEThIpE raraoNuHbIE KIETKH.

2)  OOpa3yroTcs IB€ TUIUIOUHBIE KIETKH.

3)  IIpoucxoIuT KOHBIOTALUS U KPOCCUHTOBEP XPOMOCOM.

4)  IlpoucxoauT cnupaau3aius XpOMOCOM.

5)  JleneHuto KJIETOK MPEAIIECTBYET OJIHA UHTEpdaza.

6)  IIpoucxoaut nBa neneHuUs.

[Ipu BeImoHEHUU 3a7aHuil B2 ycTaHOBHUTE COOTBETCTBUE MEXKAY OOBEKTAMH WIIU
IIPOLIECCAMH M ONHUCAHUEM X CBOWCTB M IPU3HAKOB.

B2. VYcranoBuTe COOTBETCTBHE MEXAY OCOOCHHOCTSIMU OOMEHAa BEIIECTB WU
OpraHu3MamMH, [ KOTOPBIX 3T OCOOCHHOCTH XapaKTEPHBI.

OCOBEHHOCTHU OBMEHA BEIIIECTB

1)  wucnonb30BaHME PHEPIUHU COJTHEUHOTrO CBeTa i cuHTe3a AT®



2)  WCHOJb30BAaHME YHEPIUH, 3aKJIFOUYEHHOM B NHUIle i cuHTe3a ATD

3)  UCHoJIb30BaHUE TOJBKO FOTOBBIX OPraHUYECKHUX BEIECTB

4)  CUHTE3 OpPraHWYECKUX BEIICCTB U3 HEOPTaHUUECKHUX

5)  BbIACJIEHUE KUCIOPO/a B Ipoliecce 0OMeHa BEIECTB
OPI"AHU3MBbI

A) aBTOTpO(DHI

b) rereporpodsi

[Ipu BBIMOTHEHUHU 3adaHuil B3 ompenenuTe mocneaoBaTeIbHOCT OMOJIOTHYSCKHIX
MPOLIECCOB U ABJICHUU.

B3. VYcranoBuTe 1OCIENOBATENbHOCTh  CONOJYMHEHUS  CUCTEMATHYECKHX
KaTEeropuil y >KUBOTHBIX, HAUMHAS C HAUMEHBIIECH.

A)  cemeiictBo Bomubu (I1coBbie)
b)  xmacc MnekonuTaroiue

B)  Bux OObIKHOBEHHAas JIMCHIIA
I')  orpsa XurmHeie

J) tun XopaoBbie

E) pon Jlucuna

Jlnst OTBETOB Ha 3aJaHusl 3TOM YacTH MCHOJB3YWTE CIHEUUaIbHBIN OJaHK.
3anumute cHayana Homep 3ananus (Cl - CS5), 3arem nHa 3aganust C1-C3 naiite
KpaTKui OTBET W3 HECKOJIbKUX CJIOB WJIM OJHOTO-ABYX NPEJIOKEHUM, a Ha
3ananusi C4-C5 - noiaHbIN pa3BepHYTHIN OTBET.

Cl1. B onno#i monekyne JIHK nykneonunstr ¢ TumudoMm (T) cocrasisitor 24% ot
obmiero yucna HykiIeoTunoB. OmpenenuTe KOIM4ecTBO (B %) HYKICOTHIOB C
ryanunom (I'), agenunom (A), uurozunom (II) B monekyne JJHK u oObsicHute
MOJTyYEHHbIE PE3YJIbTATHI.

C2. O6psacuHuTe, MOYEMy JIOJIEH Pa3HbIX Pac OTHOCAT K OJHOMY BHUTY.
6. Kputepum oueHox

Kpurepuu oueHkn y4eOHOM 1eITeJbHOCTH 10 OMOJIOTUM:



OueHka yCTHOTO OTBeTa CTYJAE€HTOB
OtmeTtka "5" cTaBUTCS B Ciydae:

1. 3HaHus, NOHUMAaHUS, TIYOMHBI YCBOEHHS OOydYarolmuMmcsi BCero o0bEMa
IPOrpaMMHOr0O MaTepuara.

2. YMeHHUs BBIACIATH TJIABHBIE TIOJIOKEHUS B WM3yUYEHHOM Marepuaie, Ha
OCHOBaHMHM (DaKTOB M TPHUMEPOB 0000IIATh, JeNaTh BBIBOJBI, yCTAaHABIHBATH
MEXIPEIMETHBIE W  BHYTPUIPEIMETHBIE  CBSI3U, TBOPYECKH MPUMEHSET
MOJIyYCHHBIC 3HAHKS B HE3HAKOMOW CUTYaIUH.

3. OrcyTcTBHE OHMIMOOK M HEAOYETOB NPU BOCHPOU3BEICHUM H3YYEHHOTO
MaTepuayia, MPU YCTHBIX OTBETaX YCTPAHCHHE OTACIbHBIX HETOYHOCTEH C
MIOMOIIBIO JTOTIOJTHUTEIHHBIX BOMPOCOB YUHUTEIS, COOMIOICHNE KYJIbTYPhl YCTHOU
peun.

Ormetka "4":
1. 3HaHue BCEro M3y4eHHOTO MPOrpaMMHOTO MaTepuara.

2. YMeHuil BBIACNATH TJABHBIE TMOJIOKEHUS B M3YYEHHOM MaTepuale, Ha
OCHOBaHMM (DaKTOB M TPHUMEPOB 0000IIATh, JENaTh BBIBOJBI, yCTAaHABIHBATH
BHYTPHUIPEIMETHBIE CBSI3H, IPUMEHSATD MOTYUYEHHBIC 3HAHUS HA TTPAKTUKE.

3. HesnauutenbHbie (HErpyOble) ONIMOKKM W HEMOYETHl MPU BOCIPOU3BEICHUU
M3YYEHHOTO MaTepuana, COOII0EHUE OCHOBHBIX MPABUII KyJIbTYpPhl YCTHOM peywu.

Otmetka "3" (ypoBeHb MpPEACTABICHUM, COYETAIONIUXCS C AJIEMEHTAMH Hay4HBIX
TIOHSTUMN ):

1. 3HaHMe W YCBOGHHME MaTepHalia Ha YPOBHE MHHHUMAIbHBIX TpeOOBaHUI
pOrpamMMBbl,  3aTPyAHEHHE  NPU  CAMOCTOSITEIbHOM  BOCIPOU3BEACHUH,
HEO0OXOMMOCTh HE3HAYUTEILHON MTOMOIIHU MpPEeroaBaTes.

2. YMmeHue paboTaTh Ha yPOBHE BOCIPOU3BEICHHUS, 3aTPYIHEHUS MIPU OTBETAX Ha
BHUJIOM3MEHEHHBIE BOIIPOCHI.

3. Hamuuue rpyOoit ommOKM, HECKOJBKMX HETrpyObIX TpH BOCHPOU3BEIACHUU
U3y4YEHHOTO MaTepuaia, HEe3HAUMTEIbHOE HEeCOOTIOCHHE OCHOBHBIX MpaBHII
KYJBTYyPbI YCTHON PEYH.

OrmeTka "2";



1. 3HaHMe W yCBOEHHE MaTepuaia Ha YPOBHE HMKE MHHHUMAJIbHBIX TPEeOOBAHUU
IPOrpaMMBbl, OTAEJIbHBIE MPEICTABIECHUS 00 H3yYEHHOM MaTepHalle.

2. OTcyTcTBME YMEHMI paboTaTh HA YPOBHE BOCIPOU3BENCHHUS, 3aTPyAHEHUS MIPU
OTBETaxX Ha CTaHJAPTHBIE BOIIPOCHI.

3. Hainuue HECKOJIBKUX TIpyOBIX OHIMOOK, OOJBIIOrO0 4YHCIIAa HErpyobIX MpHU
BOCIIPOM3BEJCHUM HM3YyYEHHOIO MaTepuaya, 3HAYUTEIBHOE HECOOIOEeHNE
OCHOBHBIX MPABWJI KYJBTYpPbl YCTHON PEUH.

OueHka BbINOJHEHNS MPAKTHYECKUX (J1a00PATOPHBIX) padoT.
OtMmetka "5" cTaBUTCS, €CIM YUCHHUK:
1) npaBWIBHO ONPEEIHII 1IeJIb OIbITA;

2) BBINOJAHWUI pabOTy B TOJHOM OO0BEME C COOJIIOJCHHEM HE0OXOIUMON
TIOCJICIOBATEIFHOCTH MTPOBEACHUS OITBITOB M H3MEPCHUH;

3) caMOCTOSITENbHO M PALMOHAIBLHO BHIOpad W MOATOTOBMJI JJIS  OIbITa
HeoO0XoaumMoe OoOOpyAOBaHUE, BCE ONBITHI IPOBEN B YCIOBHSIX U peXHUMaXx,
00ecreynBaoIIMX MOJIyYeHUE pe3yJIbTaTOB U BBIBOJIOB ¢ HAMOOJIbIIEH TOYHOCTBIO;

4) Hay4YHO TPAMOTHO, JIOTUYHO ONKCcall HAOI0IeHUs M CHOPMYJIMPOBAIT BHIBOJIBI U3
ombITa. B mpeacraBieHHOM OTYETe MPAaBHIBLHO M AKKYpaTHO BBIMIOJHUI BCE
3armcy, TaOIHIbl, PUCYHKH, TPaQUKH, BBIYUCICHUS U ClIJIall BEIBOJIBI;

5) mnposiBIsSET OPraHU3alMOHHO-TPYAOBbIE yMEHHUS (TIOIIEPKUBACT YHUCTOTY
pabouero Mecrta W TIOPANOK Ha CTOJIE, DKOHOMHO WCIIOJIb3yeT PACXOHBIC
MaTepuabl).

7) DKCIEPUMEHT OCYHIECTBISET MO IUIaHy C YYE€TOM TEXHUKH O€30MacHOCTH U
npaBui paboTHl C MaTepUaiaMu U 000PYI0BAHUEM.

OtMmetka "4" cTaBUTCS, €CJIU CTYACHT BBITIOJHIII TPEOOBaHUS K OlleHKe "5", HO:

1. OmBIT MPOBOAMI B YCJIOBHUSAX, HE OOECIEUMBAIOIIUX JOCTATOYHOW TOYHOCTH
M3MEPEHNM;

2. iy ObUIO JOMYIIEHO JIBa-TPU HEI0YETA;
3. niu He Oosiee OAHOM HErpyOOoil OIMOKM M OJTHOTO HEJ0YETa,

4. unn 9KCIICPUMCHT IMPOBCACH HEC IMOJIHOCTBIO,



5. UIu B ONUCAHUH Ha6J'IIOI[eHI/If/'I M3 OIIbITa JOITYCTHUJI HCTOYHOCTH, BBIBOJIbI CICIIA
HCIIOJIHBIC.

OtmeTtka "3" cTaBUTCS, €CIU CTY/ICHT:

1. mpaBUJIBHO OMpeNeiausl Ledb ONbITa; pabOTy BBIMOJIHIET MPAaBUIBHO HE MEHEe
YeM HAIOJOBUHY, OJHAKO OOBEM BBINOIHEHHOM YacTH TaKOB, YTO IO3BOJIAET
NOJIYYUTh IMPABUJIBHBIE PE3yJbTaThl U BBIBOJBI 10 OCHOBHBIM, MPUHIMIIHAIBHO
Ba)KHBIM 3aJja4aM paboThI;

2. wiu noi0op o0opyI0BaHMs, 00BEKTOB, MATEPUAIIOB, & TAKXKE pabOTHI MO HAYaITY
OMBITA MPOBEJ C TOMOLIBIO YUUTENS; WM B X0/1€ MPOBEJAECHUS ONBITA U U3MEPEHUI
OBLIM TOMYILIEHBI OIIMOKH B ONMCAHUN HAOMIOAEHUH, (POPMYITUPOBAHUH BBIBOJIOB;

3. ONBIT MPOBOAWICS B HEPAIIMOHAIBHBIX YCJIOBUSX, YTO MPHUBEIO K MOTYUYECHUIO
pe3yJbTaTOB ¢ OOJBIIEH MOTPEIIHOCTHIO; UM B OTUYETE OBLIN JOMYIIEHBI B 00IIIEH
CIOKHOCTM He Oojee JByX oOmuOOK (B 3amucsaX €AUHUIl, H3MEPEHUSX, B
BBIYMCIICHUSX, Tpadukax, Tabiuiax, cxemax, U T.[.) HE NPUHIUIHAIBHOTO IS
JaHHOU paboThl XapaKkTepa, HO MOBJIUSBIINX HA PE3YJIbTAT BHIMOJHECHHUS;

4. nomyckaer rpyOyro ommuOKy B Xoie OJKcrepuMeHTa (B OOBSCHEHHWH, B
odopmiieHUN padOThI, B COOJIFOJICHUN TTPAaBUJI TEXHUKH O€30MacHOCTH MpHU padboTe
C MarepuajamMud U OOOpYJOBaHUEM), KOTOpas HCHPABISIETCS MO TPEOOBAHUIO
YAUTEISL.

OtmeTtka "2" cTaBUTCS, €CIU CTY/ICHT:

1. e OoIIpCACINII CaMOCTOATCIIbHO LICJIb OIIbITA; BBIITOJIHUJI pa60Ty HC ITOJIHOCTBIO,
HC IIOATOTOBHII HYKHOC O60py,Z[OBaHI/I€ 1 00bEM BBITIOJIHEHHOM 4acTH pa60TBI HC
IMO3BOJIACT CACIIATDH ITPABUIIBHBIX BBIBOIOB,

2. U OIIBITBI, H3MCPCHUA, BBIYHUCICHUAI, HEI6J'IIOI[CHH$I IMPONU3BOJUIINCH
HCIIPABUJIBHO,

3. wm B XoJe pabOThl W B OTYETE OOHAPYXWIHUCh B COBOKYITHOCTH BCE
HEJIOCTaTKH, OTMEUCHHBIC B TpeOOBaHUAX K OlleHKe "3";

4. npomyckaer 1Be (u Ooisee) rpyOble OMMOKM B XO0J€ DJKCIEPUMEHTA, B
0o0bsicHeHHH, B OQOpPMJIICHUHM paldOThl, B COOJIOJICHWM TIPaBUJl TEXHUKHU
Oe3omacHOCTH MPpU paboOTe ¢ BEHIECTBAMH M O0OPYJAOBAHHEM, KOTOPHIE HE MOMXKET
UCTIPAaBUTh JaKe M0 TPEOOBAHUIO YUUTEISI.

OHeHKa CaMOCTOATEC/IbHBIX NUCbMECHHDBIX U KOHTPOJIbHBIX pa60T.



OtmeTtka "5" cTaBUTCS, €CIU CTY/ICHT:
1. BBITOSTHUI paboTy O6€3 OIMOOK U HEJIOUECTOR,;
2) nomyctuia He 0osiee OJHOTO HE0YeTa.

OtmeTtka "4" cTaBUTCS, €CIIM CT JCHT BBIITOJIHUII a00TYy MOJIHOCTBIO, HO JOITYCTHII
M 5
B HCU:

1. He Oosee oiHOM HETPYOO OIIMOKK U OJTHOTO HEI0YETA;
2. unu He 60Jiee IBYyX HEA0UYETOB.

OtMmetka "3" cTaBUTCS, €CIU CTYJEHT MPABWIHHO BHITTOJIHWI HE MeHee 2/3 paboThl
WJIN JTOITY CTHIL:

1. He Gonee ABYX TpyOBIX OMINOOK;

2. i He OoJiee oJIHOM rpy0Ooi U 0JHOM HETpyOOM OMMOKHM M OJTHOTO HEI0YeTa;
3. unu He OoJsiee IBYX-TpeX HErpyObIX OMIMOOK;

4. wiu oHOM HerpyOol OMMOKHY U TpeX HEJOUETOB;

5. WM pU OTCYTCTBHH OITMOOK, HO TIPH HAJTMINH YETHIPEX-TISATH HEJ0UETOB.
OtMmetka "2" cTaBUTCS, €CIU CTYACHT:

1. gomycTua 9UCIO OMMOOK W HEAOYETOB MPEBOCXOJIAIIEE HOPMY, TIPH KOTOPOU
MO>KET OBITH BBICTaBJICHA OIleHKa "3";

2. WIH €CIIM MPaBUJIBHO BBIMIOJHUI MEHEE TOJIOBUHBI PAOOTHI.
Ounenka 3a Tect:

90 + 100 % npaBWIbHBIX OTBETOB - OLIEHKA «5»

80 +89% — oneHka «4»

70 =79 % — oueHka «3»

60-70 % - oreHKA «2».
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