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1. ITacmopT KOMIJIEKTA KOHTPOJIbHO-OLIEHOYHBIX CPE/JACTB
1.1 ObaacTh npuMeHeHus1 (POHIA OLEHOYHBIX CPEACTB

@®onn oneHouyHbslx cpencts (POC) mpegHa3HauyeH AJiE KOHTPOJS U OLICHKHU
o0pa3oBaTeIbHBIX JOCTIXKEHHM  O0OydYarolmuxcs, OCBOUBIIUX MPOrpaMMy
yueOHOU nucuumiuuel «buonorusy.

@OC BKIIOYAET KOHTPOJIBHBIE MAaTEPUAIbI ISl MPOBEACHUS TEKYLIETO0 KOHTPOJIS
U IPOMEXYTOYHOU arTecTanuu B popme aAuddepeHIupoBaHHOIO 3a4eTa.

1.2 PE3YJBTATHI OCBOEHUS YYEFHOM JUCIUILINHBI

OcBoeHue cojepkaHusi ydeOHOW JUCHUIUIMHBI «buomnorus» obecrneunBaeT
JTOCTH)KEHUE CTYACHTaMU CIEYIONUX PE3yIbTaTOB:

/ JTUYHOCTHBIX:

- C(l)OpMI/IpOBaHHOCTI) 9yBCTBa TOPAOCTHM U YBAXKCHHA K HCTOPHUHU U
JOCTHNXXCHUSAM OTEUECTBEHHOH OMOJIOTHYECKOMN HayKH, ITPCACTABJICHUA O
HGHOCTHOﬁ GCTGCTBCHHO'HayIIHOI;'I KapTHHE MHUPA,

—— IIOHHMAaHHC B3aMMOCBA3U W B3aUMO3dBHCUMOCTHU CCTCCTBCHHBLIX HAYK, HUX
BIIMAHUA HaA OKPYXKAIOHOIYIO CpCay, OKOHOMHUYCCKYIO, TCXHOJOIHYCCKYIO,
COMMAJIBHYIO U 3TUYCCKYIO C(bepBI JACATCIIBHOCTHU YCJIOBCKA,

—— CIOCOOHOCTH HCITOJIb30BaTh 3HAHUS O COBPEMECHHOH €CTECTBCHHO-HAYYHOM
KapTHHE MHpa B 00pa3oBaTelbHOW H TPOPECCHOHATBHON JEATSIBHOCTH,
BO3MOKHOCTH HWH(POPMAIIMOHHON cpenbl Uit 00ecredeHus MPOAYKTUBHOTO
caM0o00pa3oBaHus;

—— BIAJCHUE KYJIbTYPOU MBIIUICHHS, CIOCOOHOCTh K OO0OOIIEHUI0, aHANU3Y,
BOCHIPHATHIO MH(pOpMAIMKU B 00JIACTH €CTECTBEHHBIX HAYK, MOCTAHOBKE IEIH U
BBIOOpPY MyTel ee NOCTHKEeHHs B Ipo(deccCHOHaIbHOM cdepe;

—— CHOCOOHOCTh PYKOBOJICTBOBAaTHCS B CBOEH JEATEIHBHOCTH COBPEMEHHBIMHU
NPUHIANAMHU  TOJIEPAHTHOCTH, JHAajIora W COTPYJHHYECTBA; TOTOBHOCTHh K
B3aMMOJICHCTBHIO C KOJIJIETaMH, padoTe B KOJUICKTUBE;

—— TOTOBHOCTH HCIOJIb30BATH OCHOBHBIE METOABI 3aIIUTBI OT BO3MOKHBIX
MOCJIC/ICTBUN aBapuii, KaTacTpo(, CTUXUNHBIX OCACTBUH;

— oOnajjanie HaBblIKaMu O€30MacHOM palbOThl BO BpeMs MPOEKTHO-
HCCIIEIOBATENLCKOM M1 AKCIEPUMEHTAIbHON NEeATEeNbHOCTH, npu
MCIIOJIb30BaHUU J1aOOPATOPHOTO OOOPYI0BAHUS;

—— CHOCOOHOCTh MCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUA W YMEHHUS B
MPAKTUYECKON JEATeIbHOCTU M TOBCEIHEBHON XU3HU JJIsi COOIIOJICHUS] Mep



NpOo(UIAKTUKKA OTPABICHUM, BUPYCHBIX M JpYyrux 3a00ieBaHUil, CTPECCOB,
BpPEAHBIX MPUBBIUEK (KypEHUs, aJKOrojJu3Ma, HAPKOMAHMHM); MPABUJI TOBEACHUS
B [IPUPOTHOU CpEAE;

—— TOTOBHOCTh K OKa3aHHUIO IEPBOM NOMOIIM IPU TpaBMaxX, NPOCTYAHBIX H
Ipyrux 3a00JeBaHUSAX, OTPABICHUIX MULIEBBIMU IPOIYKTAMU;

Z MeTanpeIMETHBIX:

—— OCO3HaHUE COLMAIbHOW 3HAYMMOCTH CBOEH CIENMATBbHOCTH, O00JiaJaHue
MOTHBAIIMEHN K OCYIIECTBICHUIO MPO(PECCHOHATEHON JeATeTbHOCTU

—— TOBBIIICHHE HWHTEJUIEKTYaJbHOIO YPOBHS B MpOLECCE HU3YyYECHHS
OMOJOTUYECKUX SIBICHUM; BBIAAIOUIUXCS JOCTHKEHUN OMOJOTHUU, BOUISAIIUX B
OOIIEYENIOBEYECKYIO KYJIbTYPY; CIOXKHBIX M MPOTUBOPEUYUBBIX IMyTEH pa3BUTHS
COBPEMEHHBIX HAy4HBIX B3[VISIAOB, WAEH, TEOpHil, KOHUENLMM, Tunore3 (o
CYLIHOCTH M MPOUCXOKICHUH >KU3HH, YEJIOBEKAa) B X0/i€ padOThI C pa3InYHBIMU
UCTOYHUKAMH UH(POPMAIINH;

—— CIOCOOHOCTh OPTaHU30BBIBATH COTPYIHUYECTBO €IUHOMBIIIICHHUKOB, B TOM
YHUCJIe C WCIOJIb30BAaHUEM COBPEMEHHBIX MH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHM;

—— CIMIOCOOHOCTh TOHUMATh MTPHHIIUITEI YCTOWYUBOCTH U TPOIYKTHBHOCTH KHBON
NPUPOJBI, TYTH €€ HM3MCHCHHs IO/ BIUSHUEM AaHTPOIOTCHHBIX (HaKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY aHaJIu3y TJI00aIbHBIX SKOJOTHYECKUX IMPOOIIeM,
BOIIPOCOB COCTOSIHHISI OKPY’KAaIOIIeH cpeabl M palioOHATBHOTO HUCIOJIh30BaHUS
PUPOTHBIX PECYPCOB;

—— YyMEHHE OOOCHOBBIBATH MECTO W POJb OHOJOTHMYECKHX 3HAHHH B
MPAKTUYECKOM JESITEIIbHOCTH JIFO/IEH, Pa3BUTHH COBPEMEHHBIX

TEXHOJIOTHI; ONPEACIATh KUBBIC O0BEKTHl B IPUPO/IS; MPOBOAUTH HAOIIOICHUS
3a DKOCHCTEMaMM C IeJIbI0 WX OIHMCAaHWSI W BBIIBJICHUS ECTCCTBECHHBIX H
AHTPOIIOTEHHBIX HM3MCHCHUH; HAXOJWTh M aHAIM3UPOBaTh HWH(POpMAIHMIO O
JKHBBIX 00BbEKTaX;

—— CHOCOOHOCTHh TMPUMEHSATH OWOJIOTHYECKHE W DKOJOTHMYECKUE 3HAHWS IS
aHaJu3a NPUKIAJAHBIX TPOOJIEM XO3SIIICTBEHHOU JIESITEIbHOCTH;

—— CHOCOOHOCTb K CaMOCTOSITEIbHOMY MPOBEACHUIO UCCIETOBAHUM, TOCTAHOBKE
€CTECTBEHHO-HAYYHOI'O0 AKCIEPUMEHTA, MCIOJb30BAHUIO HH(GOPMALMOHHBIX
TEXHOJIOTUH JIJIsl pEIICHUsI HAYYHBIX U MPO(EeCCUOHANIbHBIX 3a/adY;

—— CHOCOOHOCTb K OIICHKE ATHYECKHX ACIEKTOB HEKOTOPBIX HCCIEIOBAHUN B
o0JsiacTu OMOTEXHOJIOTUH (KJIOHUPOBaHUE, UCKYCCTBEHHOE OIJIOIOTBOPEHUE);



Z TIpEeIMETHBIX:

— Cc(OpPMHUPOBAHHOCTh TMPEACTABICHUM O pPOJAM U MecTe OHOJIOTMH B
COBPEMEHHOM HAy4YHOM KapTMHE MHpa; IOHUMAHHUE pOJU OHOJOTMU B
(GopMHUpOBaHUU Kpyro3opa U (YHKIMOHAIBHOW TPaMOTHOCTH [JISl pELICHUS
MIPAKTUYECKUX 3a/1a4;

—— BJIQJICHUE OCHOBOIIOJIATAIOIIUMH MOHATUSIMUA U NPEACTABICHUSIMUA O KUBOU
IIpUpPOJE, €€ YPOBHEBOM OpPraHMU3alluM U SBOJIOLMH; YBEPEHHOE I10JIb30BAHUE
OMOJIOTMYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

—— BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOIr'O0 MO3HAHUS, UCMHOJIb3YEMbIMU TIPU
OMOJIOTMYECKUX HCCIICIOBAHUSIX KUBBIX OOBEKTOB M DKOCHUCTEM: OIHMCAHHEM,
U3MEPEHUEM, MPOBEICHUEM HAOJI0ICHU; BBISIBJICHNUE U OIIEHKA aHTPOTIOT€HHBIX
U3MEHEHUH B IPUPO/IE;

- C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ 00BSICHATD PE3YJIbTAThI OMOJIOTMYECKUX
OKCIICPUMCHTOB, pCIIATH 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3aladiu,

—  c(OpMUPOBAHHOCTH  COOCTBEHHOM  TO3UIMKM 1O  OTHOLIEHUIO K
Oouonornyeckoil uWHGOpPMAIUU, TOJY4aeMOM U3 pa3HbIX MCTOYHUKOB, K
rJI00QJIBHBIM KOJIOTHYECKUM TTpodIemMam



1.3 XAPAKTEPUCTUKA OCHOBHBIX BHJIOB YUYEBHOU
JAEATEJIBHOCTHU CTYAEHTOB

B pe3yabTaTe u3yyeHuss y4eOHoO JucUUIINHBI «buosorus» ody4armmics
JMOJI7KeH:

3HATH/TIOHUMATD:

Z OCHOBHBIC TIOJOXKEHHS OHOJOTMYECKUX TEOPHUM M 3aKOHOMEPHOCTEM:
KJIETOYHOM TE€OPHUH, IBOIIOLIMOHHOIO yueHus, yueHus B.U.Bepnaackoro o
ouocdepe, 3akoHnl [ .MeHpaens, 3aKOHOMEPHOCTEH W3MEHUHMBOCTH U
HaCJICICTBEHHOCTH,

Z ctpoeHrue W (QYHKIMOHUPOBAHHE OMOJOTHUYECKUX OOBEKTOB: KIIETKH,
TE€HOB M XPOMOCOM, CTPYKTYPhI BUJIa U DKOCUCTEM;

Z CYIIHOCTh OHOJIOTUYECKUX MPOIIECCOB: Pa3MHOXKEHUS, OIJIOJOTBOPEHUS,
JIEUCTBUSL HMCKYCCTBEHHOTO W €CTECTBEHHOro oT0O0pa, (opMHUpOBaHUE
NPUCTIOCOOJIEHHOCTH, TMPOUCXOXKJIEHUE BHUAOB, KPYrOBOPOT BEIIECTB U
IpeBpallieHre YHEPTUH B KIIETKE, OpraHu3Me, B SKOCUCTEMAX U Guocdepe;

Z BKJAJl BbIJAIOMINXCA (B TOM YHCJIE OTEUYECTBEHHBIX) YYEHBIX B Pa3BUTHE
OMOJOTUYECKON HAYKU;

Z OUOJIOTMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHUKY;
YMETh:

Z OOBSACHATH POJIb OMOJOTHH B (POPMHPOBAHMH HAYUYHOT'O MHUPOBO33PEHUS;
BKJIaJT OHMOJIOTMYECKUX Teopuid B  (QopMHpOBaHHE COBPEMEHHOMU
€CTECTBCHHO-HAYYHOM KapTUHBI MHUpPA; €OUHCTBO JXUBOM M HEXKUBOU
IPUPOJBI, POJICTBO KUBBIX OPraHU3MOB; OTPHUIATEIHHOE BIHSHHUE
QJIKOTOJIS, HUKOTHHA, HAPKOTUYECKUX BEIIECTB Ha 3IMOpPHUOHAIBHOE W
NOCTOMOPHOHANIPHOE pPa3BUTHUE YENOBEKA; BIUAHUE OSKOJOTHYECKUX
(GakTOpOB Ha JKHMBBIC OPraHU3MBI, BIWSHHUE MYTarecHOB HA PAaCTCHHS,
KUBOTHBIX M YETIOBEKA; B3aUMOCBS3U U B3aNMO/ICHCTBAE OPTaHU3MOB H

OKpY’KaroIel cpesbl; MPUIMHBI M (haKTOPHI ABOJIOINHA, W3MEHSIEMOCTh BHJIOB;
HAPYILICHUS B Pa3BUTUHM OPraHU3MOB, MYTallMH U UX 3HAYCHHUE B BO3SHUKHOBEHUH
HACJICJICTBEHHBIX 3a00JI€BaHUN; YCTOMYMBOCTh, Pa3BUTHE M CMEHBI IKOCHCTEM;
HEOOXOIMMOCTh COXpAaHEHHUSI MHOT000pa3us BUIOB;

/Z pematb  d3JEMEHTapHble  OMOJOTMYECKHME  3aJ]ayu; COCTaBJISITh
AJIEMEHTapHbIE CXEMbl CKpPEIIMBAHUS M CXEMbl IEPEHOCAa BEIECTB H
nepeayl  dHEprud B AKocucTemax (LleNd MHUTaHUs); OMNUCHIBATH
O0COOEHHOCTH BUIOB IO MOP(POJIOTHUECKOMY KPUTEPUIO;



Z BBISIBASTH MPUCIIOCOOJICHUSI OPTraHU3MOB K Cpejie OOUTaHMsI, HCTOUYHUKHU U
HaJM4ue MyTareHOB B OKpy»Karollel cpene (KOCBEHHO), aHTPOIOTECHHbIC
M3MEHEHHUS B SKOCUCTEMAaX CBOEH MECTHOCTH;

/ CpaBHHMBAaTh OMOJOTMYECKHE OOBEKTHI: XUMUYECKHI COCTaB TeJ KUBOU M
HEX)KMBOW TPUPOJIBI, 3apOJbIIeH deIoBeKa W JPYTUX JKUBOTHBIX,
IPUPOTHBIC SKOCUCTEMBI M arPOIKOCUCTEMBI CBOEH MECTHOCTH; MPOIECCHI
(ecTecTBEHHBIW M MCKYCCTBEHHBIM OTOOp, TMonoBoe U Oecrosoe
pa3MHOKEHHUE) U JIeNIaTh BBHIBOJBI U 00OOIIEHUS Ha OCHOBE CPaBHEHUS U
aHaJmn3a;

/ aHAIM3UpPOBaTh U OIEHUBATh pa3JIMYHbIE THUIOTE3bl O CYIIHOCTH,
MPOUCXOXKIACHUN JKM3HU U 4YEJOBEKa, TIJI00AJbHbIE HSKOJOTMYECKUE
npoOJieMbl U WX PEILICHHUs], MOCISICTBUSI COOCTBEHHON ACSATEILHOCTH B
OKpYXalollen cpeje;

Z N3y4aTb UBMCHCHUSA B 9KOCUCTCMAX HA OMOJIOTHYECKUX MOACIAX,

Z HaxoauTh WHPOPMAIMIO O OHOJIOTHYECKUX OOBEKTaX B Pa3IMYHBIX
UCTOYHUKAX (YuyeOHUKaxX, CIPaBOYHUKAX, HAYYHO-TIOMYJISIPHBIX U3IaHUIX,
KOMIIBIOTEPHBIX 0azax, pecypcax ceTu VHTepHET) M KpUTHYECKH ee
OLICHUBATH;

Z WCTOJNIb30BaTh NPUOOPETCHHBIC 3HAHUS W YMEHHUS B TPAKTUYECKOM
JIESITSIIBHOCTH U MTOBCEIHEBHOM YKU3HU .

Z st coOnrofeHust Mep MpoPUIAKTUKA OTPABJICHHUM, BUPYCHBIX M JPYTUX
3a00eBaHUl, CTPECCOB, BPEIHBIX NPUBBIUEK (KYpEHHs, AIKOTOJIHM3MA,
HAapKOMaHHH ); IPABUJI IOBEAECHUS B IPUPOTHOM CPELE;

Z OKa3aHWs MEPBOM MOMOIUM MPHU TPABMATUUYECKHUX, TPOCTYAHBIX U JPYIUX
3a00JIeBaHUSAX, OTPABJICHUX MUIIEBBIMU MTPOTYKTAMU;

Z OIEHKA OTUYECKUX AaCTIEeKTOB HEKOTOPHIX HCCIEOBaHUN B 00JIacTh
O6noTexHoJoruH (KIIOHUPOBAHKE, HCKYCCTBEHHOE OTUIOJJOTBOPEHUE)

XapakTepucTHKa OCHOBHBIX BUAOB J1eSITeIbHOCTH
Coaepixkanue o0yueHust
CTY/IEHTOB (HA YPOBHE Y4€eOHBIX JIeiicTBHIA)

O3HaKoMIICHHE C OMOJIOTHUECKUMH CUCTEMaMHU
BBeaenue pa3sHoro

YPOBHSI: KJIETKOM, OPraHU3MOM, TIOMTYJISIIIAEH,
9KOCHUCTE-

Moii, 6rocdepoii. Onpenenenne poau OHOJIOTHU B

bopmu-




POBAaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
KapTHHBI

MUpPa U MIPAKTUIECKON AeATEITLHOCTH JTFO/ICH.

OO0yuenue coOII0ICHUIO TPABUII IOBEICHUS B

pupo/ie,

Oepe)KHOMY OTHOIIECHUIO K OMOJIOTUYECKIM 00bEeKTaM

(pac-

TEHUSIM M )KUBOTHBIM U UX COOOIIIECTBAM) U UX

OXpaHe

YYEHHME O
KVIETKE

XHMHYeCKasi OpraHu3anus YMeHue npoBoAUTh CPABHEHHE XUMHUUYECKOMN
KJIETKH opraHusa-

IIUH KUBBIX U HEXKUBBIX 0OBEKTOB.

[Tonyuenue npeacTaBieHus O poJikd OPraHUYECKUX
Y HEOPTaHWYECKUX BELIECTB B KIETKE

N3ydyenue cTpoeHus KIETOK dYKapHuOT, CTPOCHUS U
CrtpoeHue U pyHKIIUM KJIETKH | MHO-

roo0Opa3usi KJIETOK paCTEHUN U KUBOTHBIX C TTIOMOIIBIO
MHUKPOIIPENapaToB.

HabGmronenue kneTok pacTeHUH U )KUBOTHBIX 1O/
MHUKPO-

CKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax, ux ornvicaHue.
[IpuroToBneHue u oNMMCcCaHNE MUKPOTIPEIIapaTOB
KJIETOK

pacTeHuH.

CpaBHEHHME CTPOCHHUS KJIETOK PACTEHUH U KHUBOTHBIX
o

TOTOBBIM MHUKpOIIpEnaparam

OOMeH BelecTB 1 YMeHHe CTPOUTH CXEMbI DHEPTeTUYECKOro OOMeHa 1
npeBpaiieHue ouo-
JHEPIUM B KJIeTKe cuHTe3a Oenka.
[Tonmy4eHue npeacTaBiIeHUs] O IPOCTPAHCTBEHHOM
CTpYK-

Type 6enka, monekyn JJHK u PHK

O3HaKOMJIEHHE C KJIIETOUYHOM T€OpUEN CTPOCHHUS
7KM3HEeHHBIN IMKJI KIEeTKH OpraHu3MOB.

YMeHHe caMOCTOSATEILHO HCKATh JOKA3aTeIbLCTBA
TOTO,

YTO KJIETKa — 3JIEMEHTapHas KUBasi CUCTEMa U
OCHOBHAs

CTPYKTYpHO-(PYHKIIMOHAIbHAS €JIMHUIIA BCEX HKHBBIX
op-

raHHU3MOB

OPI'AHU3M. PASMHOXEHUE U THANBUAYAJBHOE PASBUTUE
OPI'AHU3MOB




PasmHoxeHME OpraHu3MoB

OBnasieHne 3HaHUSAMU O PA3MHOKEHUHU KaK O Ba)KHEH -
IIIEM CBOMCTBE JKMBBIX OPraHU3MOB.

YMeHue caMoCTOSITEIbHO HaX0JUTh OTIIMYUS MUTO3a
oT

Meii03a, onpeaensis 3BOIIOLUOHHYIO POJIb 3TUX BUIOB
Ac-

JICHUSI KJIIETKU

NunuBuayaibHoe pa3BuUTHE
opraHuzma

O3HaKOMJICHHE C OCHOBHBIMH CTAIUSIMU OHTOTCHE3a
Ha

MMpUMEPEC pa3BUTHUA ITO3BOHOYHBIX JKUBOTHBIX.
YMeHue XapakTepru30BaTh CTAHH
MOCTAMOPUOHATILHOTO

pa3BUTHS Ha TpUMepe denoBeka. O3HaKOMIICHHUE ¢
npu-

YMHAMH HApyIIEHUH B Pa3BUTUU OPTraHU3MOB.
Pa3BuTue ymenus npaBuiabHO (popmMHpOBaTh
J0Ka3aTeib-

HY0 0a3y 3BOJIIOIIMOHHOTO Pa3BUTHS KHBOTHOTO
Mupa

NuauBuayaabHOe pa3BuTHE

Y€¢JI0BCKA

BBIS[BJ'IGHI/IG 1 OITUCAaHUC HpI/ISHaKOB cxXoacTBa
3apoabllen

YEJI0BEKA U JPYrUX MO3BOHOYHBIX KaK
JI0Ka3aTeIbCTBA

MX 3BOJIIOLIMOHHOTO POJCTBA.

[Tonmydenue npeACcTaBICHHS O TIOCIEACTBUSX BIUSHUS
-

KOT'0JI51, HUKOTHHA, HAPKOTHUYECKUX BEILIECTB,
3arps3HEeHUS

Cpelbl Ha pa3BUTHE U PENPOAYKTUBHOE 37]0POBbE
JeoBeKa

Conepxanue 00yyeHust

XapaKTepncnma OCHOBHBIX BU/10B J1€ATCJIbHOCTH

CTYJAE€HTOB (HA YPOBHE YUeOHBIX el cTBHIA)

OCHOBBI

I'EHETHUKH U CEJEKIIUHU

3aKOHOMepHOCTI/I HU3MCHYHUBOCTH

O3HaKoOMJIEHHE C HACJIEICTBEHHOW 1
HEHACJIEICTBEHHOU

U3MEHYMBOCTBIO U €€ OMOJIOrMYEeCKO pOJIbIO B
IBOJIIOLIUU

YKUBOT'O MHpA.

[Tonmyuenue npeacTaBieHus O CBSI3U TEHETUKU U
MEIULIVHBI.

O3HakoMIIEHHE C HACIECTBEHHBIMU O0JIE3HAMHU
4eJI0Be-

Ka, X IPUYUHAMH U TPOPHUIAKTHKOH.
W3yuenue BIUSHUS aJKOTOJIM3Ma, HAPKOMAHUHU, Kype-
HUS Ha HACJIEICTBEHHOCTh HAa BUJIEOMaTepHalle.

Ananu3 (eHOTUITMYECKOH N3MEHYNBOCTH. BhisgBIeHNE




MYTareHOB B OKpPYXaIOLIEeH cpe/ie U KOCBEHHAs
OLICHKA
BO3MOKHOT'O UX BIIUSHUS HA OPraHU3M

OCHOBBI CeIeKIMU pACTeHHUi,
’KHBOTHBIX 1 MUKPOOPTraHU3MOB

[Tomy4yenue npencTaBieHHs O TEHETUKE KaK O
TeOpeTHYe-

CKOHM OCHOBE CEJICKLIUU.

Pa3ButHe MeTanpeMETHBIX YMEHUH B IIPOLIECCE
Hax0X-

JICHUSI HA KapTe IEHTPOB MHOTO00pa3us 1
IIPOMCXOXKE-

HU KYJIbTYPHBIX PACTEHUM U JOMAIIHUX )KUBOTHBIX,
oTKphITEIX H..BaBriioBbIM.

N3ydyenne MeTo10B rTHOpHUIN3alN U UICKYCCTBEHHOTO
oToopa.

YMmeHnue pa3Ouparbcsi B 3STHUECKHX acleKTax
HEKOTOPBIX

JOCTHKEHHUH B OMOTEXHOJIOTUU: KJIOHUPOBAHUU
JKHABOT-

HBIX ¥ MpoOaemMax KJIOHUPOBAHUS YeIOBEKa.
O3HaKkOMJIEHHE C OCHOBHBIMU JOCTHKECHHUSIMHU
COBpPEMEH-

HOM CEJICKIMU KYJIbTYPHBIX PACTEHUH, JOMAIIHUX KM~
BOTHBIX 1 MUKPOOPI'aHU3MOB

IMPOUCXOKJIEHUE U PAZBUTHUE KU3HU HA 3EMJIE. 9BOJIIONMOHHOE

YYEHHUE
IIpoucxoxkneHue U HAYaJIbHbIe | AHAIU3 U OLIEHKA PA3JIMYHBIX TUIIOTE3
3Tanbl pa3BUTHS KU3HHU HA MIPOUCXOKICHUS
3emJie JKU3HU.
[Toy4yenue npencTaBieHus 00 YCI0KHECHUH KUBBIX
op-

TaHU3MOB Ha 3eMJIe B IIPOIIECCE IBOIFOIHH.

VYMeHHe 3KCIIePUMEHTAILHBIM ITyTEM BBISBIISITh
aJIanTHB-

HbIe 0COOEHHOCTH OPraHU3MOB, HX OTHOCHTEIIbHBIH
Xapakx-

Tep. O3HAKOMIICHHE C HEKOTOPBIMHU MPEICTABUTEIISIMU
pen-

KUX U UCUE3AIOIINX BUJIOB PACTCHUH U )KHBOTHBIX.
[IpoBenenue onucanus ocoOeit OHOTO BHA 10
Mopdoo-

FMYECKOMY KPUTEPHIO IIPU BBIOJIHEHUN
nabopaTopHOI

paboTbl. BeIsiBIEHHE UepT MPUCTIOCOOIEHHOCTH Opra-
HU3MOB K pa3HbIM cpejiaM 00uTaHus (BOJHOM,
Ha3eMHO-

BO3/TYIITHOM, TIOUYBEHHOH)

Hcrtopus pa3Burus
IBOJIIOIIMOHHBIX Hael

W3ydenne Hacnenus 4ea0BE4YECTBA HA IIPUMEpPE 3HA-
KOMCTBA C UCTOPUEN Pa3BUTHUS 3BOJIOLMOHHBIX UIEH
K.JIunnes, JK.b.Jlamapka U./lapsuna. OuenuBanue
POJIM IBOJIIOIMOHHOTO y4€eHUs B (GOPMUPOBAHUU
COBpE-

MEHHOU €CTECTBECHHO-HAy4YHON KAPTUHBI MUPA.




Pa3BI/ITI/Ie CHOCOGHOCTI/I SACHO U TOYHO H3JiaraTb CBOU
MBICJIH, JIOTUYCCKHU OGOCHOBBIBaTb CBOHO TO'—IKy
3peHws,

BOCHpI/IHI/IMaTB 158 aHaJII/I3I/IpOBaTB MHCHUA
COOCCETHUKOB,

NPU3HABAs IIPABO JIPYroro YeIOBeKa Ha HHOE MHECHHUE

Muxkpo3Boarouus

U MAaKpPO3BOJIOLHUA

O3HakoMJIEHUE C KOHIENIUEH BUIa, €€ KPUTCPUSIMH,
noJA00p MPUMEPOB TOTO, YTO MOIYJISIIUST —
CTpYKTypHasd

€IMHUIA BUJIA U BOJIIOIUH.

O3HaKOMIIEHHE C ABWXXYINUMHCA CUJIaMU 3BOJIIOLUN
U €€ JI0Ka3aTeIbCTBaMH.

YcBoeHue TOT0, YTO OCHOBHBLIMH HAIIPaBJICHUAMU
3BOJIIO-

[IUOHHOTO TIPOrpecca SIBISIOTCS OMOJIOTHYECKUI
nporpecc

1 OMOJIOTHYECKHI perpecc.

Conep:xanue o0yueHust

XapaKTepncnma OCHOBHBIX BUI0B A€ATCJIbHOCTH

CTY/JeHTOB (Ha YPOBHE YU4eOHBIX AeHCTBHIA)

YMeHue oTcTauBaTh MHCHHE, O COXPAHCHUH
ouoJioruye-

CKOTO MHOT000pa3usi Kak OCHOBE YCTOMYHMBOCTH
ouocde-

PBI U IPOTPECCUBHOTO €€ Pa3BUTHUsA. Y MCHHE
BBISIBJISATD

IPUYHHBI BRIMUPAHHS BUJIOB

IMPOUCXOKJAEHUE YEJIOBEKA

AHTpOMNoOreHes

AHaNM3 ¥ OLEHKA PAa3IUYHBIX THIIOTE3 O
IPOUCXOKICHUH

9eJoBeKa.

Pa3BuTHE yMEHUS CTPOUTH AOKa3aTeIbHYIO 0a3y Mo
cpas-

HHUTEJIBHON XapaKTePHCTHKE YeJI0BEKa M MPUMATOB,
JIOKa3bIBast X POJICTBO.

BeisiBIeHHE 3TaroB SBOJIOIMN YEIOBEKa

YesoBeyeckne pacel

YMeHue 10Ka3bBaTh PaBCHCTBO YCJIIOBCUCCKHUX paC Ha
OCHOBAaHHHU UX pOACTBA U CIUHCTBA IMPOUCXOKIACHUA.
Pazpurue TOJICPAHTHOCTHU, KPUTHUKA paCru3Ma BO BCCX
€ro

IMMPOABJICHUAX

OCHOBBI 3KOJIOT A

JKOJIOTHSI — HAYKA 0

| N3yuenne 5K010Tu4ecKuX (PaKTOPOB M UX BIUSHUA HA




B3aUMOOTHO-
HIEHUSIX OPraHU3MOB MEKIY
co0oit

U OKpY Kawlei cpenoi

OpraHU3MBlI.
3HAKOMCTBO C 9KOJOTHYECKHUMU CUCTEMaMH, UX
BHUJIOBOU

Y IIPOCTPAHCTBEHHOU CTPYKTypamu. Y MeHHe
OOBSICHATH

MPUYUHBI YCTOWYMBOCTH U CMEHBI 3KOCHUCTEM.
O3HaKOMIIEHHUE C MEKBUIOBBIMHA
B3aMMOOTHOIIEHHUSIMHU

B DKOCUCTEME: KOHKYPEHIIUEH, CHMONO30M, XHUIIHUYE-
CTBOM, MTapa3uTH3MOM.

YMeHue CTpOUTh IPYCHOCTH PACTUTEIHLHOTO
coo0111eCcTBa,

MUIIEBLIE I[EITH U CETH B OHOIIEHO3€, a TAKXKE
9KOJIOTHYe-

CKHE TTUPAMHU/IBI.

3HaHHE OTIIMYUTEIHHBIX TIPU3HAKOB HCKYCCTBEHHBIX
co-

00111eCTB — arpod’KOCUCTEMBI U YPOOIKOCUCTEMBI.
OrnucaHue aHTPOITOTEHHBIX U3MEHEHUH B
€CTECTBEHHBIX

MIPUPOJTHBIX JIAHIIIA(TaxX CBOCH MECTHOCTH.
CpaBHUTENBHOE OMKMCAHNE OJTHON U3 €CTECTBEHHBIX
npu-

POJHBIX CUCTEM (HAIIPHUMeEp, Jieca) U KaKOH-HUOY/Ib
arpo-

9KOCHUCTEMBI (HAITpUMED, MIITEHUIHOTO TIOJIs).
CocraBiieHHE CXEM TIepeau BEIIEeCTB U SHEPTHUH 110
ne-

IISIM MUTAHKS B TIPUPOTHON SIKOCUCTEME U arpoIieH03e

buocdepa — riaodanbHast
IKOCUCTEMA

O3nakomienue ¢ yauenueM B.U.Bepnaackoro o
ouocdepe

KaK 0 TJI00a1bHON SKOCHCTEME.

Hanunuue npencraBieHus 0 cxeme 3KOCUCTEMBI Ha
npu-

Mepe Ouocdepsl, KPyroBOpOTe BELIECTB U
peBpalieHuN

sHeprum B ouocdepe.

YMeHue 10Ka3bIBaTh POJIb )KUBBIX OPraHU3MOB B
ouocde-

pe Ha KOHKPETHBIX MPUMEpPax

buocdepa n yesoBek

Haxoxnaenue cBs3u n3MeHeHus B Ouocdepe ¢ mocnen-
CTBHUSIMH JICITEITBHOCTH YEJIOBEKA B OKpYXKAroIeH
cpee.

YMeHHe onpeneiiaTh BO3ICHCTBIE TPOU3BOICTBEHHOM
NeSITETBHOCTH Ha OKPYKAOIIYIO Cpey B 001acTi
CBOEH

Oymymuieit mpodeccum.

O3HaKOMJICHHE C TII00aTbHBIMHU 3KOJIOTUYCCKUMU
npoo-

JIEMaMU U YMEHUE ONPENEIATh IIyTU UX PELICHHUS.

Omnucanue u MMPaKTUICCKOC CO3AaHUC HCKYCCTBGHHOﬁ




HKOCHUCTEMBI (IIPECHOBOJHOIO akBapuyMma). Pemienue
9KO-

JOTMYECKHUX 3a7a4.

JleMOoHCTpUpOBaHKME YMEHUS ITOCTAHOBKH LieJIeH
JesATeNb-

HOCTH, IUTAHUPOBAHUSI COOCTBEHHOH /1€ATEIbHOCTH
UL

JOCTHKEHUS TIOCTABJIEHHBIX LIEJeH, TpeIBUICHUS
BO3-

MOKHBIX PE3YJIbTATOB 3TUX JEHCTBUM, OPraHU3AIMHI
CaMOKOHTPOJISI K OLIEHKH MOJYY€HHBIX PE3YIbTATOB.

OO0yueHune coOTIOICHHUIO TIPaBUJI TIOBEICHHS B
IpHUpO/IE,

OEpe)KHOMY OTHOIIECHHUIO K OMOJIOTHYECKUM OOBEKTaM

(pacTeHusiM, )KUBOTHBIM U UX COOOIIIECTBaM) U UX
oXpaHe

BUOHUKA

buonnka Kak oaHO U3
HANpPaBJICHNH OMOJIOTHH H
KHOCPHeTHKH

(O3HaKOMJIEHHE C IPUMEPAMU UCIIOJIb30BaHUS
B X035 HCTBEHHOH NEeSITEIbHOCTH JIHO/IeH

B MOp(O-(HyHKIMOHATIBHBIX YEPT OpraHu3aluu
pacTeHuil u

B )KMBOTHBIX IIPU CO3/IJaHUU COBEPILLICHHBIX
TEXHUUYECKHX

B CUCTEM U YCTPOWCTB I10 aHAJIOTUH C KUBBIMU
crucTeMaMH. 3HAKOMCTBO C TpyOUYaTbIMU
CTPYKTypaMH B )KMBOW IIPUPOJIE U TEXHUKE,
A7POAMHAMUYECKUMU U TUAPOAUNHAMUYECKUMU
yCTPOMCTBAMM B KUBOU NIPUPOJAE U TEXHUKE.
'YMEHHE CTPOUTH MOJIEH CKJIA4aTON CTPYKTYPHI,
MICII0JIb3YEMBIE B CTPOUTEIILCTBE




2. Pe3y.]1bTaT])I OCBOCHUSA ITUCHUIINHBI, MMOAJECKAINHUE IIPOBEPKE

KoMIiekT KOHTpOJIbHO-0LIEHOYHBIX CPEICTB MPEJHA3HAYEH AJI1 KOHTPOJIS U
OLICHKU 00pa30BaTEIbHBIX JOCTUKEHUN 00YUaIOUIMXCsl, OCBOMBIIUX MPOTPaMMy
yueOHoU nucuumiuHel ['eorpadus.

KOC BxI1t04aroT KOHTPOJIBHBIE MAaTEPUANbI JIs IPOBEICHUS TEKYIIETO KOHTPOJIS U

MIPOMEKYTOUHOM arTectauuu B popMme nudhepeHunpoBaHHOTO 3a4eTa

Pe3yabTaThl 0CBOCHMSA
(OOBEKTHI OIIEHUBAHUSA )

OcCHOBHBIE ITOKA3ATeJH
OLICHKH Pe3yJibTaTa U UX
KPUTEePUH

B pe3yJiabTaTe 0CBOCHMS TUCHUIIINHBI 00 YYAKOIIHHCH T0JIKEH

YMETh.
OOBSICHATH BKJAJ OHOJOTMYECKHUX
TEOpUii B dbopmupoBaHue
COBPEMEHHON €CTECTBEHHOHAYUYHOU

KapTuHbl MHpaA, CIUHCTBO )KUBOU M
HEXKHUBOM npupoabl, POACTBO JKUBBIX
OpPraHn3MOB,

OueHuBaTh BKJIA] BEJIUKHUX
Y4€HBIX B (pOpMUpOBaAHHE
COBPEMEHHOU
€CTECTBEHHOHAYYHOW KAPTUHBI
MUDPAa;

BBISIBIIATH CXOJACTBA U OTJIMYMS B
CTPOEHUU KIJIETOK pPACTUTEIbHBIX U
KUBOTHBIX OPraHU3MOB, COCTaBISAThH
AJIIEMEHTApHBIE CXEMBbl CKpPEIIMBaHUS,
Ha3bIBaTh MPUYUHBI U (PAKTOPHI
HBOJIIOIIMU OPraHUYecKOoro Mupa u
YeJI0BEKa;

OLICHUBAThH rJI00aJIbHEBIE
IKOJIOTHUYECKHEe TMpoOJieMbl U HUX
peleHus, OCHOBBIBASICh Ha
3aKOHOMEPHOCTSIX
B3aMMOOTHOIIICHUN B KHUBOM
MIPUPOIC;

OueHnBaTh KJIETOUYHOE
CTPOEHHE )KUBBIX OPIraHU3MOB,
ponb JIHK kak HOcuTemns
HACJIeICTBEHHON MH(pOpMaIIuH,
ABOJIFOLIMIO )KMBOM MTPUPOIBI,
IpEBpALIEHUS SHEPTUU U
BEPOSITHOCTHBIA XapaKTep
MPOLIECCOB B )KUBOU U
HEKUBOU MIPUPOJIE,
B3aUMOCBSI3b KOMIIOHEHTOB
HKOCHUCTEMBI, BIIUSIHUE
JESATENBHOCTH YEJIOBEKA Ha
DKOCUCTEMBI;

IIPUBOJIUTH ITPUMEPBI
HKCIIEPUMEHTOB U(UJIN)
HaOJII0ICHUH,
000CHOBBIBAIOUIUX: KIIETOYHOE
CTPOEHUE KUBBIX OPTaHU3MOB,
poab JIHK kak HocuTens
HACJIEICTBEHHON WH(MOpMAITNH,
ABOJIIOLMIO )KUBOW MPUPOJIBL,
MIPEBPALLCHUS SHEPTUU U
BEPOSATHOCTHBIN XapakTep
MPOLIECCOB B )KUBOU U
HEXKHUBOU MPUPOJE,
B3aMMOCBSI3b KOMIIOHEHTOB




9KOCHCTEMBI, BIIUSTHUE
JIeSITeIIbHOCTH YEJIOBEKA Ha
9KOCHCTEMEI,

B pe3yJibTaTe 0CBOCHMS TUCHUIINHBI 00 YYAKOIIHHCH 10JIKEH

3HATb:

TTOJIOKCHUS
OMOJIOTUYECKUX Teopui u
3aKOHOMEPHOCTEH: KJIETOYHOU
TEOPUHU, DBOIIOIMOHHOTO YYCHHS,
yYEHUs B.N.Bepnaackoro 0
ouocdepe, 3akonel [ .MeHnnens,
3aKOHOMEPHOCTEH W3MEHUHMBOCTH H
HaCIJIeJICTBEHHOCTH

OCHOBHBIC

OneHnBaTh YMEHHS IPUMEHSITH
HOBBIE TEPMUHBI U TTOHSTHUS B
NPAKTUYECKON yueOHOU
NesTEeNbHOCTH, BbIIBUTATh
TUIOTE3bl U IpeaaraTh myTu
UX MPOBEPKH, J€JIaTh BHIBOJIbI
HA OCHOBE KCIIEPUMEHTAIbHbIX
JAHHBIX, PE/ICTABJICHHBIX B
BuJE rpaduka, TaOIUIBI UITU
JMarpaMMbl;

cTpoeHue U GyHKIIMOHUPOBAHUE
OMOJIOTMYECKUX OOBEKTOB: KICTKH,
T€HOB U XpOMOCOM, CTPYKTYpbI BHUJ1a
U DKOCHUCTEM

O1eHnBaTh,
BOCITPOM3BOJIUTH YUEOHBIN
Martepuai: OObsICHATH
MIPUKJIAHOE 3HAYEHUE
Ba)KHEUINIUX JTOCTUXKEHUHU B
00J1aCTH €CTECTBEHHBIX HAYK
JUTSL: CO3JIaHMUs
OMOTEXHOJIOTHH, JIEUCHUS
UH()EKIIMOHHBIX
3a00J1eBaHUH, OXpaHbI
OKPYKAIOIIEH CPEBI;

CYIIHOCTh OMOJIOTHIECKUX
MIPOLIECCOB: PAa3MHOXKEHHS, OIUIOJO-
TBOPEHUS, JEUCTBUS
HUCKYCCTBEHHOTO M €CTECTBEHHOTO
otOopa, dbopmupoBanue
MPUCTIOCOOJICHHOCTH,
MIPOUCXOKIEHNE BHUJIOB, KPYTOBOPOT
BEIECTB W MPEBPAIICHUE YHEPTUU B
KJIETKE, OpraHu3Me, B JIKOCHCTEMax
u 6uocdepe

pemath  3JIEMEHTapHBIC
OMOJOrMYECKHE  3aJa4H;
COCTaBIIATh 3JICMCHTApHBIC
CXEMBl CKpCIIMBAaHHI U
CXEeMBI TIEPEHOCa BEIICCTB
U Iepeladyd dSHEPrHH B

DKOCUCTEMAX (uenm
IUTaHU ); OIMKMCHIBATH
OCOOCHHOCTH BHUJOB IO
MOP(OIOTHICCKOMY
KPUTCPHIO;

OMOJIOTMYECKYI0 TEPMHUHOJIOTHIO H
CHUMBOJIUKY

COOTHOCUTH OCHOBHBIE TTOHATUS
C OMOJIOTHYECKUM TEKCTOM.




4. PacnipenejieHHe TUIIOB KOHTPOJIbHBIX 32JaHNH NP TeKyIIeM KOHTPoJIe

3HAHMH M HA IPOMEKYTOYHOM ATTECTALUH :

Ne n/m | HammeHoBaHue Tun KOHTPOJILHOIO 3a1aHUS, Buasbl koHTpOJIS
pa3aesioB M TeM HOMeP 3aJaHus
1. Vdenwne o KIeTke CP1,CO1IIP1,T31 Tekymuii KOHTPOJIb,
PYOEKHBIN KOHTPOJIb
2. Opranusm. Pazmuoxenne u| CP 2,CJ[ 2,ITP 2, T3 2 Tekyinii KOHTPOJIb,
WHJIMBHUIYAIBHOE PAa3BUTHE N
PYOEKHBIN KOHTPOJIb
OpraHU3MOB
3. OCHOBBI T€HETUKHU U CP3,CH3,IIP3,11IP 4, T3 3 Tekyinii KOHTPOJIb,
CEJIEKIINU N
PYOEKHBIN KOHTPOJIb
4, [Ipoucxoxaenue u CP4,C4,11P 5, Tekyiuii KOHTPOJIb,
Da3BHTHE JUSHH Ha OC)KHBIM KOHTPOJIb
3emMiie. DBOJIIOLIMOHHOE py p
y4YeHUE
5. [Ipoucxoxnenue uenoseka | CP 5, T3 4 Tekymuii KOHTPOJIb,
pPYOESKHBIN KOHTPOJIb
6. OCHOBBI KOJIOTUU CP6,Cl5, T35 Tekymuii KOHTPOJIb,
pPYOEXKHBIN KOHTPOJIb
7. buonnka CP7,T36 Tekymui KOHTPOIIb,

pPYOEXKHBIN KOHTPOJIb




8. | Uror: 31 ITpomexyTouHbIi
mddepeHnnpoBaHHbII

KOHTPOJIb
3a4er

5. KoHTpoJIbHBbIE 3aIaHUS:

5.1 CamocrosiTesibHast padora:

CamocrositeibHast padora Ne 1 Tema: YueHue o KiieTke
TEKCT 3AJJAHUS:

1. IlonroroBka pedepara o Teme:

0 Opranuyeckne BeEIIECTBA PACTUTENBHOM KIETKH, JOKA3aTeNbCTBA UX
HaJIM4us B pacTeHUU. Butamuubl, GepMEHTHI U TOPMOHBI U UX POJIb B OpraHU3Me.
Hapymenus npu ux HegocTaTke U U30BITKE.

0 HpOKapI/IOTI/I‘{eCKI/Ie OpraHuU3MbI 1 UX POJIb B 6I/IOII€H0321X.

0 HpaKTI/I‘IGCKOG 3HAYCHUC IIPOKAPUOTHUUYCCKUX OPraHu3MoOB (Ha nmpumMepax
KOHKPCTHBIX BI/I}IOB).

0 Krnerka  sykaproTHuYecKMX  OpPraHM3MOB. MeMOpaHHBIM TPUHIUI ee
OpraHu3aluu.

0 CtpykTypHOe M (PYHKIIMOHAIBHOE pa3U4yhe PACTUTEIbHONW U >KUBOTHOM
KJIETOK.

0 MUTOXOHIpUH  KaK  DHEPreTHYecKue  craHuuu  kinetok.  Craguu
HHEPreTUYECKOr0 OOMEHA B PA3IMYHBIX YACTIX MUTOXOHIPHIA.

0 Crpoenue u pyHKIIMU pUOOCOM M UX POJIb B OMOCUHTE3€E OelKa.

0 Snpo Kak UEHTp ynpaBJICHHS KU3HEACSITEIbHOCTBIO KIETKH, COXPAHCHUS U
nepeaayr HacJIeICTBEHHBIX MPU3HAKOB B MTOKOJICHUSX.

0 Knerounass teopuss crpoeHuss opraHu3sMoB. McTopuss M COBpPEMEHHOE
COCTOSIHHE.

2. HapucoBaTb cXeMbl CTPOCHUS PACTUTEIBHON U )KUBOTHOW KJIETOK U OCHOBHBIX
OpPraHOHJIOB KIIETKHU.
3. U3yuenue Bonpoca GOTOCUHTE3 U XEMOCHHTE3.

CamocrositeibHast padora Ne 2 Tema Opranusm. PasvHoxkeHHe U
HHAUBUIYAJIbHOE PA3BUTHE OPTraHU3MOB




TEKCT 3AJAHUS:

1. TlonroroBka pedepara 1mo Teme:

0 becronoe  pasMHOXeHHe, €ro  MHOrooopasWe H  NPAaKTHYECKOe
UCIIONTb30BaHUE.

0 [TomoBoe pa3MHOKEHHUE U €T0 OHOJIOTHUECKOE 3HAYCHUE.

0 YepenoBaHue MOJOBOTO U OECIIOIIOT0 PAa3MHOKEHUS B )KH3HCHHBIX ITUKIAX

XBOIIIEH, MAOPOTHUKOB, IMPOCTEHMIINX. bUOnIOrmyeckoe 3HAYEHUE 4YEPEIOBAHUS
MMOKOJICHUU.

0 H&pTCHOFCHCS N THHOI'CHC3 Y TO3BOHOYHBIX JKHUBOTHBIX H nux
OMOJIOTMYECKOE 3HAUCHUE.

0 OMOpPHOJIOrHYECKHE A0KA3aTEIbCTBA BOIIOLUOHHOIO POJICTBA JKUBOTHBIX.
0 buonorunyeckoe 3naueHue meramopdosa B MOCTIMOPHOHATIBLHOM Pa3BUTUU
KUBOTHBIX.

0 Bnusiaue okpyskaroieii cpefibl U ee 3arpsi3HEHMs Ha Pa3BUTHE OPraHU3MOB.
0 Bnusiaue kypeHus, ynotpeOaeHus ajJKoroias U HapKOTUKOB POJUTENSIMU Ha

AMOpHOHAIBHOE pa3BUTHE PEOCHKA.
CamocrositeqibHast padora Ne 3 Tema: I'eHeTnka U celeKIus
TEKCT 3AJJAHUA:

1. [ToaroToBka pedepara mno Teme:

0 3aKOHOMEPHOCTH (PEHETHYECKON U T€HETUIECKON H3MEHYMBOCTH.

0 HacnencrBennas undopmanus u nepegada ee u3 MOKOJICHUS B MOKOJICHHE.
0 JpamMaTudeckue CTpaHHULbl B HCTOPUHU PA3BUTHS T€HETHUKU.

0 Ycnexu COBpEMEHHOM I€HETUKHU B METULMHE U 31PABOOXPAHEHUM.

0 HeHnTpbl MHOrOOOpa3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHIA.

0 LeHTpbl MHOTOOOpPA3Us U MPOUCXOKACHUS JOMAITHUX KUBOTHBIX.

0 3HavueHUE U3YUYEHUs MPEIKOBBIX (POPM 711 COBPEMEHHOM CENEKIIUH.

0 Hctopust npoucxX0KAEHUS OTAEIBHBIX COPTOB KYJIbTYPHBIX PACTCHU.



2. Pabora ¢ y4eOHMKOM, COCTaBIEHUE KOHCIEKTa IO BOMIPOCY «XPOMOCOMHAs
Teopus

HACICACTBCHHOCTH).

3. CocraBiiecHUEe OUIAKTAYECKON o0OoOImmaronied tadmuusl «OCHOBHBIE
3aKOHOMEPHOCTH H3MEHYHUBOCTH.

CamocrosTenbHas padora Ne 4 Tema Ilpoucxoxaenue ;ku3Hu Ha 3emJie

TEKCT 3AJIAHUASI:

1. [ToaroroBka pedeparoB 1o Teme:

0] Hctopus pazButus 3BOMONMOHHBIX uaen 1o Y.JlapeuHa.

0 «Cucrtema nipupoasi» K.JIuHHes 1 ee 3HaUeHUE JIs Pa3BUTHS OUOJIOTHH.

0 OpomtonionHbie uaen JK.b.Jlamapka W MX 3Ha4YeHHWE IS Pa3BUTHUS
OHMOJIOTHH.

0] [IpeanockIKM BO3BHUKHOBEHHUS 3BOJIIOLIMOHHOM Teopud Y.JlapBHHa.

0] CoBpeMeHHBIE MPEACTABICHUS O MEXaHW3MaX M 3aKOHOMEPHOCTIX
SBOJIIOIIUH.

2. CocraBlieHHME CpaBHUTEIBbHOW TeCcTOBOM  TaOmuiel «CpaBHUTEIbHAS

XapaKTepUCTHKA €CTECTBEHHOTO M HCKYCCTBEHHOTO OTOOpay.

3. Odopmienre OMOPHOTO KOHCIEKTAa: BOJHBI JKH3HH W COBPEMEHHBIC
NPEJICTaBIICHUS O BHI000PAa30BAHHH.

4. TlogrotoBka coOOIIEHWH TO BOMpPOCAM: DJBOJIOIMUS  PACTCHHHA  OT
MaroOpOTHUKOOOPA3HBIX 1O TMOKPBITOCEMEHHBIX; OBOJIONMS KUBOTHBIX OT
36MHOBOJHBIX 70 COBpPEMEHHBIX MiekomuTaromux. (Pabora ¢ momomHuUTETBHOM
JIUTEpaTypoOn)

CamocrosTenbHas padora Ne 5 Tema IlpoucxoxaeHue yej0BeKa
TEKCT 3AJAHUS:

1. IToaroroBka pedepaToB MO TEME:

0 CoBpeMeHHbIE MPEICTABICHUS O 3aPOKIACHUN KUZHU.

0 Paznuunbie runoTe3sl NPOUCXO0XKICHHUS.

0 [IpuHIMIIBI ¥ 3aKOHOMEPHOCTH PA3BUTHS KU3HHU HA 3EMIJIC.



0 Pannue sTanel pa3BUTHS )KU3HU HA 3EMIIE.

CamocrtositesibHast padota Ne 6 Tema OCHOBBI IKOJIOTHH

TEKCT 3AJIAHUA:
1. [ToaroroBka pedepara o teme:
0 Posb IpaBUTENBCTBEHHBIX W OOIIECTBEHHBIX 3KOJOTHYECKHX OpraHU3aIHMA

B COBPCMCHHLIX Pa3BUTLIX CTpaHaX.

0 PanrionanbHOE HCTIONIB30BaHUE U OXpaHa (KOHKPETHBIX) HEBO30OHOBHUMBIX
MPUPOJHBIX PECYPCOB.

0 PannonanbHOE HCMOIB30BAHME M OXpaHa (KOHKPETHBIX) BO300OHOBUMBIX
PUPOIHBIX PECYPCOB.

0 OnacHocTh TJIOOQNBbHBIX HapylleHUd B Ouocdepe. O30HOBBIE <«JIBIPHI»,
KHUCJIOTHBIE JOK]IU, CMOTH U UX MPEJIOTBPAILCHHE.

0 DKOJIOTUYECKHUE KPU3HUCHI U dKoJornueckue katactpodsl. [IpenorBpamienue
UX BO3HUKHOBEHUSL.

CamocrositeibHasi padota Ne 7 buonuka
TEKCT 3AJAHUA:

1. [ToaroToBka pedepara 1o Teme:

0 VYcToitunBoe pa3BUTHE MPUPOJIBI U OOIIECTBA.
0 CoBpeMeHHBII 3Tal pa3BUTHS YETOBEUECTBA.
0 Yenoseueckue pacbl. ONacHOCTh pacu3ma.

5.2 CnoBapHblii JUKTAHT:
CJ Ne 1 Tema: YueHue o KjIeTKe

Hurtonorus, KJIETKa, Oy epHOCTD, OMODPIEMEHTHI, MaKpO3JIEMEHTHI,
MHUKPOSJIEMEHTBI, MPOKAPUOTHI, HYKApUOThl, MUHOUUTO3, (arouuros, OIIIC,
puOOCOMBI, MHUTOXOHIPHUH, TUIACTHIBI, JM30COMBI, ammapart [ombmku, smIpo,
MOJIMMEPBI, MOHOMEpHI, OENIKM, JeHATypalus, peHaTypalus, yriaeBOIbl, JIUIHIbI,
JNHK, kommiementapHocts, PHK, mnactuueckuii oOMmen (aHaOomu3Mm),
sHepreTHueckuid  oOMeH  (katabosmsm), aBTOoTpodsl, ATD, doTocunuTes,
XEMOCHHTE3.



CA Ne 2 Tema: Opranusm. PazmHoxeHHMe M HMHAMBHAYAJIbHOE Pa3BUTHE
OPraHM3MoB

MHUTO3, XpOMOCOMa, CMEpPMaTOr€HE3, OBOIE€HE3, MEWHO03, 3UroTa, KOHBIOranus,
KPOCCHHTOBED, rameTsl, OIJIOIOTBOPEHHUE, OCEMEHEHHUE, OHTOTEHE3,
AMOPHUOHATBHBIN MEPUOJI, TOCTIMOPHUOHAIBHBIN IEPUO, (PUIOTEHES..

CJI Ne 3 Tema: I'eHeTHKA U ceJleKIIUA

HaCJICACTBCHHOCTD, I'CHCTHUKA, I'CHOTHUII, (I)CHOTI/IH, AJIJICJIBHBIC I'CHBI,
TOMO3UTOTHBIN OpraHu3M, I‘CTCpO?;PIFOTHBIﬁ OpraHui3M, pacCIICIlJICHUC,
AOMUHUPOBAHUC, MOHOI‘I/I6pI/I,Z[HOG CKpCIIUBAHUC, III/IFI/I6pI/II[HOC CKpCUIMBAaHUC,
HOJII/IFI/I6pI/IIIHOC CKpCIINBAHUC, CLICIUICHHBIC I'CHBI, TCTCPOXPOMOCOMBI, AyTOCOMBI,
N3MCHYHUBOCTh, MYTAallU, T'CHHAA WHKCHCPHUA, CCIICKIUA, TTIOPOda, COPT.

CA Ne 4 Tema: IIpoucxosxkaeHue ;KU3HA

KoallepBaThl, MHUKPOAIBOJIOLUS, MAaKPOIBOJIOIUS, BHUJ, MOMYJAIUSA, KPUTCPHUH
BUJa, OBOJIOLUMOHHBIM  MpOrpecc, SBOJIOLMOHHBIA  perpecc, Ouocdepa,
€CTECTBEHHBIN 0TOOP, UICKYCCTBEHHBIN 0TOOP.

CJl Ne 5 Tema: OcHOBBI 9KOJIOTHH

DKoJIOTHSs, PKOJIOoTHYeCcKue (HaKTOphl, OMOTOTUYECKUE PUTMBI, OMOTEOIIEHO3
5.3 TecToBble 3agaHus:

TecToBoe 3aganue Ne 1 Tema: Yuenue o kiierke

1. IIporecc MUHAMBUYAIBHOTO PA3BUTHSI OPTaHU3MA - ITO:
a)  OHTOTreHe3

b)  wmwuro3

C)  amuTo3

d)  wmeiio3

2. TKkaHBIO HA3BIBAIOT:

d)  KOXHILY JIyKa

b)  rpymnmy KIETOK, CXOTHBIX MO CTPOSHHIO M BBHIMOJHSIONIMX OINPEIEICHHYIO
GyHKIUIO

C) MSAKOTb SATOJIBI



d)  ckubOky apOy3a

3. Benku - OMOIOrHYEeCKHE TTOIMMEPBI, MOHOMEPAMH KOTOPBIX SIBIISIFOTCS:
a)  JKUpHI

b)  depmenTs

C)  aMHHOKHCIIOTHI

d)  yrumeBojs

4. Muto3 - cnocob JaeNieHHs YYKapUOTHUECKUX KIIETOK, TIPH KOTOPOM:

a)  00pa3yroTCs MOJIOBBIC KICTKH

b) AOUYCPHUC KIICTKHU IMOJYYArOT TCHCTUYCCKYIO I/IH(i)OpMaIII/IIO TAKYIO K€, KaK B
AApe MaTepHHCKOﬁ KIICTKHU

C) W3 DUIUIOMIHOM KJIETKH 00Pa3yIOTCs rariouIHbIe

d)  obGpasyercs 3urora

5. Camoe pacrmpocTpaHEeHHOE HEOPTaHHUYECKOE COCTUHEHUE B )KHUBBIX OpraHu3Max
a) Hon

b) KaJIbLUI

C) BOJIA

d)  maruwmi

6. CKOJIBKO IMPOLCHTOB OT MACChI BCIICCTBA COCTABJIAIOT OPraHUYCCKHC BCIICCTBA

a) 5-10%

b)  20-30%
c) 10-15%
d)  10-20%

7. Kakue opranmdeckue BEMIecTBa Mpeo0IIaatoT B KIIETKaX pacTeHUM ?
a)  yIJIeBOJIbI

b)  Oecnku

C)  KHUpPBI



d)  MuKpO’IEMEHTHI

8. Kak Ha3pIBacTCs COCIUHEHUE IBYX AMHUHOKHUCIIOT B OJHY MOJICKYIy?
a)  TPUIICHTH]

b) TIOJIUIIETITU

C) JIATIETITUL

9. HazoBure oCHOBHYIO QYHKIIHUIO JKUPOB

a. HEUTpaJIbHas

b.  crpourenbHas
C.  3alluTHas

d.  osHeprernyeckas

10. Jdpyroe Ha3BaHHE YTIJIEBOJIOB

a. HYKJIEHHOBBIE
b. KHUCJIOTBI

C. JTUIABI

d. caxapH/Ibl

11. CkoJIbKO MPOIEHTOB YTJIEBOJAOB B )KUBOW KJIETKE?

a. 0,5%
b. 5%

C. 1-2%
d  3-4%

12. B kakuX yCIOBHSIX MOTYT KHUTh OaKTEPUHU

a. B aHa3POOHBIX
b. B a3pOOHBIX U aHA3POOHBIX YCIOBUIX
C. B a3pOOHBIX

13. Dnepreruueckuit 0OMEH - 3TO MPOIIECC:



a)  TEIIOpEeryJsAluu

b)  oxucieHus OpraHMYECKUX BEIIECTB KICTKU C OCBOOOKICHUEM SHEPTUH
C)  OuocuHTE3a

d)  ynaneHus XKUIKHX IPOIYKTOB pacraja

14. IMMyHOJIOTHYECKYIO 3aIIUTY OpraHu3Ma 00eceyrBaloT:
a.  pa3jMYHbIC BEIIECTBA

b. 0coObIe OEIKU KPOBH - aHTHUTENA

C. YIJICBOJIBI

d.  OeyKH, BBIOJHSIONINE TPAHCTIOPTHYIO (DYHKIIUIO

15. Hacnencrsennas uHpopManus y 6OakTepuil XpaHUTCs B
a)  XpoMocomax

b)  sape

C)  pubocomax

d) LIUTOILIA3ME

16. U3 cxonpkux a3z coCTOUT MUTO3?

a 2
b 4
C 3

17. Kaxnplii BUI pacTEHHM M >KMBOTHBIX XapaKTEpU3YETCs OMNPENEICHHBIM H
MIOCTOSIHHBIM YHUCJIOM

a)  TCHOB

b)  xpomocom

C)  KJICTOK

d)  opranoumoB

18. Kak Ha3bpIBalOT COCTOSIHUE MEXKIY ABYMSI MUTO3aMu?

a. unrepdazoit



b. npodazoit

C. MeTodazoit

d.  anadasoii

19. Kak na3biBaetcs nepBas (aza neneHus sapa’?
a) anHadasa

b)  rtenodaza

Cc)  wmetodasa

d)  npodasa

20. DHepreTHyecKUMH "CTaHIUAMU" KIETKHU SBIISIOTCS

a. JIN30COMBI

b.  puGocomsr

C. MHTOXOHIPHH
d. LIUTOILIA3MA

21. Tpsimoe JiejIeHne KISTKH, BCTPEYAOIICeCs TONBKO Y MPOCTEHINNX, HA3hIBAIOT
a)  OHTOreHe3

b)  mwuro3

C)  amuTo3

d)  wmeiio3

22. HazoBuTe mporecc oOpa30BaHUs KUBBIMH OpPraHU3MaMH OpPTaHUYECKUX
MOJIEKYJ U3 HEOPTaHUYECKUX 3a CUET SHEPTUU COJTHEYHOTO CBETA

a. JTUCCUMHEJTSTTAS
b. TacTPYJISIIHS

C. ACCUMIISIIUS
d. dorocuHTE3

23. OcHOBHAasi 0COOEHHOCTh CTPOCHHUS OaKTepuii

a)  OTCYTCTBHE XPOMOCOM



b)  Hagumume HUTOIIA3MBI
C)  OTCYTCTBUE TKaHEu
d)  orcyrctBue sIpa

24. Baxxueiinieir COCTaBHON YaCThIO KJIETKU SABJIAECTCS

a. PO

b. JIN30COMBI
C. BaKyOJIH

d. [UTOILJIa3Ma

25. CKOJBKO MPOIEHTOB KUPa COAECPKUTCS B AKUBOTHBIX KIETKAX?

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

TecTtoBoe 3aganue Ne 2 Tema: Opranuszm. PazMHokeHMe M MHAUBUAYAJIbHOE
pa3BUTHE OPTraHU3MOB

1. O6meH BemecTB - 3TO MPoIiecc:

a. IIOCTYIUJICHUE BEIIECTB B OPraHU3M

b. IIPEBPAILICHUS, UCIIOJIb30BAHUsI, HAKOIUIEHUS U IIOTEPU BELIECTB U DHEPIUU
C. yAAQJIEHUs U3 OPraHU3Ma HENEPEBAPEHHBIX OCTATKOB

d. yAaJIEHUE )XUIKAX MMPOIYKTOB pacrana

2. Kak Ha3bIBaIOTCS KEHCKUE TOJIOBBIC KJICTKU?
a)  CIepMaTo30HIbI

b)  sifmekmeTkn

C)  IUIALECHTOM

d)  ropmonsI

3. PasMHOXEHUE - ITO:



CBOMCTBO BCEX KMBBIX OpTraHUu3MOB

b. IIPOLIECC CIUSAHUS MYXKCKOHN U )KEHCKOU I10JIOBBIX KJIIETOK

C. KU3Hb

d.  cImoCOOHOCTH K MTUTAHUIO

4. CKONBKO M KakKhe XpOMOCOMBI COACPKHUT OIUIOAOTBOPEHHAs sMIIeKIeTKa
YesoBeKa?

a) 23 XpoMOCOMBI MaTepH

b) 46 XpoMOCOM, U3 KOTOPBIX 23 XpOMOCOMBI MaTE€pPHU U 23 XpOMOCOMBI OTIIa

C) 46 XpoMOCOM Matepu

d)  ToaBKO 23 XPOMOCOMBI OTIIA

5. Kakue XpoMOCOMBI Ha3bIBatOT TOMOJIOTUYHBIMU ?

a.
b.
C.

d.

COBOKYITHOCTB XpOMOCOM B ITOJIOBBIX KJICTKAX
JTI00BIC XPpOMOCOMBI JUILIIONIHOTO Ha60pa
CXOOHBIC ITO CTPOCHHUIO K HCCYIITHUC OANHAKOBBIC I'CHBI

OJIMHAKOBBIE IO (hopMe

6. ['ne oOpasyroTcst My>KCKHE TOJIOBbIC KJIESTKH?

a)
b)
c)
d)

SINIEKIIETKAX
opraHouax
CEMEHHHKAaX

TOpMOHax

7. Kak Ha3bIBaeTCs MpOLIECC CIUSIHUS ANIEKIIETKH U criepMaTo3ouaa’?

a.
b.
C.

d.

pocToM

ACICHHC

pa3MHOXKXEHUE

OILIOAOTBOPCHUC

8. Kak Ha3pIBaeTcs nmpouecc BOCIpPOU3BeAeHUs ceOsl MOT00HbBIX?



a)  yBeJIMYCHHE

b)  pasmHOXCHHE

C)  poXJIeHHue

d)  ommomorBOpeHHE

9. 'enotun popmupyeTcst Mo BIUSHUEM:

a. TOJIKO YCIIOBUW BHEIIHEN CPEIbI

b. TOJBbKO T€HOTHUIIA

C. TOJILKO JICSITEIbHOCTH YCJIOBEKA

d. TEHOTUIIA U YCIIOBUM BHELIHEN CPEIbI

10. OcHoBaTesneM COBPEMEHHOM 3MOPHOJIOTHH CUUTAETCS aKaJIeMUK
a)  JlomoHocoB

b)  Jlamapk

c) bep

d)  Bepnaackuii

11. C noMol11pto KakuX KJIETOK IPOUCXOIUT MOJOBOE Pa3MHOKEHUE?

a. TeJell

b. saep

C. raMmer

d. KITyOHen

12. HazoBute a8e (hOopMBI pa3MHOKECHHUS.
a) JIEJIEHNUE U IIOYKOBAHNE

b)  monoBoe u GecnonoBoe

C)  dYepeHKOBaHHE, TOYKOBAHUE

d)  JyxkoBHYHOE M YEPEHKOBAHHOEC

13. Ha ckoJbKO MepHuoI0B ICIUTCS MOCTIMOPHOHATILHOE pa3BUTHE?



14. Kakum cTaHOBUTCS 3apOJIBIII IIPYU MOSIBJIEHUN ME30AEPMbI?
a)  MHOTI'OCIONHBIM

b)  TpexcroiHbBIM

C) JIBYXCJIOMHBIM

d) OJTHOPOJTHBIM

15. HayKa, Hn3ydaromas MHANBUAYAJIIBbHOC PA3BUTHUC OPTraHN3Ma HA3bIBACTCA

a.  TIeHeTHKa

b.  reHHas uHXeHepuUs
C.  CeleKIus

d.  smOpuomorus

TecToBoe 3aganue Ne 3 Tema: 'eHeTHKa M cejieKIUA

1. Haumenpimedr enuHUIEH TEHETHYECKOW WHOOpPMAIIUH
MOCJIEI0BATEIILHO PACIIOI0KEHHBIX HYKJICOTHIOB

a. KJIeTKa

b. ren

C. MOJIeKyJ1a
d. TPUILIET

2. 3agaya ceneKIMOHepPOB:

a)  UW3ydYaTh CTPOCHHE PaCTCHHIA

b)  BBIpamUBaTH KYJIBTYPHBIC PACTCHHSI
C)  BBIBOJUTH HOBBIC COPTa PaCTCHUI

d)  KOHTPOIMPOBATH COCTOSTHUE OKPYIKAIOMICH CpeIIbI

SABJIAXOTCA

TpHU



3. Kak Ha3bIBaeTCs NMpPOLECC W3MEHEHMS JKUBBIX OPraHU3MOB, OCYIIECTBIISEMBIN
YeJIOBEKOM JIJIsl CBOMX MOTPEOHOCTEM ?

a. CEJIbCKOE XO35MCTBO
b. CeJIEKIUs
C. reHEeTUKA
d.  xapuworun

4. Ha3oBHTe IPOTHUBOIOIOKHOE HACIEACTBEHHOCTH CBOMCTBO
a)  HM3MCHYMBOCTH

b)  camo3zapoxacHue

C)  CcaMoOIUIOIOTBOPEHHE

d)  penponykius

5. C yem MeHienb MPOBOIUIT OTBITHI?

a. C OBOIIAMH
b.  cropoxom
C. C MIIEHUIIEN
d. ¢ rpubamu

6. Kakoii BeK cuuTaeTcss BEKOM POXKJACHUS T€HETUKHU ?

a) 18
by 21
c) 20
d 19

7. Kak Ha3bpBaeTCsi CIMOCOOHOCTh JKMBBIX OPTaHU3MOB TPHOOPETATh HOBBIC
CBOMCTBA U MpPHU3HAKU?

a. poct
b. U3MEHYUBOCTh

C. HaCI€caACTBCHHOCTD



d.  npeoOpa3zoBanue

8. OCHOBHas 3a71a4ya CENEKIUH -

a)  BBIpAIIMBaHUE 3€PHOBBIX KYJIBTYP
b)  ynoBneTBopeHue HaydHOU PabOTOM

C) CO3JJaHHE BBICOKONPOAYKTUBHBIX MOPOJ KUBOTHBIX, COPTOB, PACTEHHU H
ITAMMOB MUKPOOPraHU3MOB

d)  mepenmava HacieaCTBEHHOW MH(DOpMAIUK

9. Kak HaspIBacTCsl peLIETKa, C MOMOIIBIO KOTOPON YCTaHABIMBAIOTCS COYETaHUS
MYKCKHUX U KEHCKUX FraMeT?

a. pemerka JlJomoHOCOBa
b. pemierka ['ekkens

C. pemierka [lennera

d. pemetka Menaens

10. Kak Ha3bIBaeTCs1 COBOKYITHOCTh BCEX MTPU3HAKOB OpraHnu3Ma?
a)  T'€HOTHIIOM

b)  cymecrBom

C)  ¢enoTumom

d)  romocammenc

11. HazoBuTEe OCHOBHBIE METOBI CEJIEKIINHU

a. THOPHTA3ALIHS

b. 0TOOp ¥ THOPUIU3ALIHS
C. otbop

d. UHIAUBUAYAIbHBINH 0TOOP

12. Kak Ha3pIBaeTCs CKpEIIMBAHUE ABYX OPraHU3MOB, OTJIWYAIOUIUMXCA APYT OT
Jpyra no OJJHOW nape aabTEPHATUBHBIX IPU3HAKOB?

a)  TeTparuOpHIHBIM

b)  monUrUOpUIHBIM



C)  MOHOTHOPUIHBIM
d) JTUTAOPUTHBIM

13. Kak Ha3pIBaeTCs MpU3HAK, MMOJABIISIIONINN PA3BUTHE APYrOTro MpU3HAKA?

a. npeobJiaaroIm
b. OCHOBHBIM

C. perpecCUBHBIM

d. JIOMUHAHTHBIM

14. Kak nHa3piBaoT ywyactok Mouiekyabsl JIHK, koTopswlil omnpenenser pa3BUTHE
ONPENIEIEHHOr0 NpHu3HaKa?

a)  3apojbllieM
b)  cBoiicTBOM
C)  IpHU3HAKOM
d)  renom

15. HazoBwuTe mpoiiecc MpeBpanieHus TUKUX KHBOTHBIX U PACTEHUH B KYJIBTYPHBIC
dbopmbI

a. JPECCUPOBKOU

b. BOCIIMTAHUEM

C. IPUPYUICHHEM

d. OJIOMAaIIHUBaHUEM

16. Kak Ha3bIBalOT MyTallMi HECOBMECTUMBIE C HKU3HBIO?

a)  CMepTeIbHBIMU

b)  momyneranbHBIMU

C)  JIeTaIbHBIMHU

d)  HeXM3HECTTOCOOHBIMHU

17. Kak Ha3bpIBatOT COBOKYITHOCTh F'€HOB OJHOTO OpraHu3mMa?

a. CTPOCHHEM



b.  ckenerom

C. TEHOTUIIOM

d.  denorunom

TecToBoe 3ananune Ne 4 Tema : IIpoucxo:kaenune yejioBexka

1. YUto aBMIOCH Ba)KHBIM IIaroM OT IIyTH OT 00€3bsIHBI K IIG.]'IOBCKY?

a.  I[HTaHHe

b.  cooOpa3uTeNbHOCTH

C.  MPIMOXOXKICHHE

d.  OopnOa 3a BEDKHBaHUE

2. Bce coBpeMeHHOE YesIOBEYECTBO MPUHAICIKUAT
a) K pa3HbIM BUAaM

b)  x omHOMY BUAY

C) K OJHOMY IOKOJICHHUIO

d)  x omHOMY CeMEHCTBY

3. ABCTPAJIONIUTEKH KUITU

a. CTassMU

b. cTazamu

C. MHKpPOTPYIIIaMU
d. rpymnmnamMu

4. Kakast okpacka nmpeo6iiajjaeT y )KUBOTHBIX, oouTatomux Ha CeBepe?
a)  TemHasd

b)  HesamerHas

C) CBETJIas

d)  monocaras

5. YTo sgBIg€TCA OCHOBHBIM UCTOUYHMKOM TEILJIa HA 3eMiie?



a.  reoTepMayibHbIC HCTOYHUKU
b.  reiizeps
C. Connue

d. ADC

6. Kak Has3piBaeTCsi COBOKYMHOCTb OCOO€H CXOAHBIX MO CTPOEHUIO, MMEIOMIMX
o011ee MPOUCXOXKAECHNUE, CBOOOIHO CKPEUIMBAIOLIMXCS MEXAYy COOOH M Naromux
IUIOIOBUTOE TIOTOMCTBO?

a)  momyysAuuei
b)  coprom

C) IOPOI0¥

d) BUIOM

7. JIBMKYIIEN U HANPABIISIFOIIEHA CUIIOM DBOJIFOIUN SIBJISICTCS:

a. pa3zHooOpa3ue yCIOBHA Cpebl

b. €CTECTBEHHBIN 0TOOP

C. JTUMBEPreHUNs IPU3HAKOB

d. IPUCTIOCOOJIEHHOCTh K YCIIOBUSIM CPEIbI

8. UTO OTHOCST K NMpHU3HAKaM MPHUCTIOCOOJIEHHOCTH KUBOTHOTO?

a)  OKpacky

b)  mepepoxncHue

C)  poct

d)  wmaccy

9. Uto SBUIIOCH CONMATBHBIMU JABIKYIITUMUCS CUJIAMU OHTOTeHe3a?
a. TPy, 00pa3oBaHue

b. €CTECTBEHHBIN 0TOOD

C. 0opb0a 3a CyllecTBOBAHUE

d. MIPUCIIOCO0JIIEMOCTD



10. Yto cOpachIBatOT pacTeHUs B MEPUOJ MOATOTOBKH K 3MMHEMY NEPUOY?

a)
b)
c)
d)

HOYKHU
XBOPOCT
JUCTBY

YEepEeHKHU

TectoBoe 3aganue Ne 5 Tema: « OCHOBBI DKOJIOTUS»

1. I'me HaxoauTCsl OCHOBHAS YaCTh BOABI 3€MHOTO 11apa?

a.
b.
C.

d.

MupoBom okeaHe
pekax
IIOJ3€MHBIX UCTOYHUKOB

o3epax

2. Kak Ha3pIBaeTcst 000109Ka IIIaHCTHI, 3aCCIICHHAs )KUBBIMHA OpFaHI/IBMaMI/I?

a)
b)
c)
d)

atMocdepa
ruapochepa
ouocdepa 3emnn

auTocdepa

3. HazoBute y4ueHoro, KOTOPHIA pa3padoraln yueHue o 6uocdepe.

a.
b.
C.

d.

B. Bepnanckuit
K JIuaaen
M. JlomoHOCOB

9. I'ekkenp

4. 13 yero B OCHOBHOM COCTOMT Ta30Bas 000J104Ka 3eMJIn?

a)
b)

c)

THOKCHAA yIiiepoaa
a30Ta U KUCJIOpOJIa

0O30Ha



d)  kpemuus u pochopa

5. YUto onpenensieT CyTOYHbIN pUTM aKTUBHOCTH OPTaHU3MOB?

a.  CMEHa TeMIeparyphbl
b.  cmera numm

C.  CMEHA JHS ¥ HOYH
d.  cMmenHa repputopun

6. Kak HaspiBaeTcsd psI B3aMMOCBSI3aHHBIX BHJOB, W3 KOTOPBIX Ka)Iblii
IPEABIIYIIMNI CIYKUT MUILEN MOCIEAYOmEMY ?

a) LENIA TTATAHUSA

b)  rpymnmel opraHu3MoB

C)  OuorerneHos

d) LIENA B3aUMOOTHOILIEHUMN

7. Kak Ha3bpIBalOT dUBOTHBIX, MTUTAIOIIUXCS IPYTUMHU KUBOTHBIMH, KOTOPBIX OHU
JIOBSIT U YMEPIIBIISIIOT?

a.  TOXHUTHTEISIMHU

b.  moxuparensmu

C.  XHUIIHUKaAMH

d.  yHHYTOXHTEIAMHU

8. UTo JIE)KUT B OCHOBE IIETIEeH MUTaHUs?

a)  KHBOTHBIC

b)  3eneHbie pacTeHUS

C) [ITULIBI

d)  mpecmbikaromuecs

9. Kakue pecypchl OTHOCATCS K HEBO30OHOBIISIEMBIM?
a. OMOJIOTMYECKUE PECYPChHI

b. MOJIE3HBIE UCKOIIAEMBIE



C.  pecypchl IMOYBHI

d.  oSHepreTmyeckue pecypcsl

10. Kakue pecypchl OTHOCSATCS K BO3OOHOBIISIEMBIM?
a)  MHUHEpaIbHBIC PECYPCHI

b)  TomnmMBHBEIC pecypch

C)  MHPOBBIC PECYPCHI

d)  pacTUTENBHBIN U )KUBOTHBIH MUD

TecroBoe 3aganue Ne 6 Tema buonunka

1. IlpuknagHas Hayka O NPUMEHEHHHM B TEXHUYECKHX YCTPOMCTBAX M CHCTEMAxX
NPUHIIMIIOB, CBOMCTB, PYHKIMI U CTPYKTYP *KUBOM MPUPOJIbI

a)  Ouosorus

b)  skomorus

C)  OwoHHKa

2. B xaKoii cTpaHe COCTOSIICS MEPBBIA CUMITO3UYM I10 OMOHHKE?

a)  Poccus

b) CIIIA
C) Kanana
d)  Kwurait

3. bruonwuka, u3ydarorias mpoIecchl, MPOUCXOAIINE B OMOIOTHISCKUX CUCTEMAX
a)  buomornueckas

b)  Teopermueckas

c)  Texuudeckas

4. buoHHKa, CTPOsIas MaTEMaTHYECKHE MOJECIU IPOIECCOB, MPOUCXOMSINNX B
OHOJIOTHYECKHUX CUCTEMAX

a)  buonornueckas

b)  Teopernyeckas



c)  Texuuueckas

5. buoHMKa, NpUMEHSIOMIAs MOJEIH TEOPETUYECKOM OWOHUKU MJid pPELICHUS
VH)XECHEPHBIX 3a/1a4

a)  buomornueckas
b)  Teopernyeckas
c)  Texuuueckas

6. FI[C MPUMCHAIOTCA PA3JIMYHBIC TUIIBI HCKYCCTBCHHBIX HCﬁpOHOB )51 HCprOHHBIX
ceTeﬁ, CIIOCOOHBIX K CaMOOpraHn3anuu 1 CaM006yquI/IIO

a) B xoHcTpyupoBanue pob0TOB
b) B crpoutenbcTBe 3MaHMIA

7. B xakoMm Beke ObuTH M300pETeHBI OMOIOTMUECKIE MUKPOUHIIBI

a) 20 Bex
b) 21 Bek
C) 18 Bek
d) 16Bex

8. Kak Ha3bIBalOT 4€I0BEKOIMOJ00HOTO poOoTa

a) Annpoun

b)  Tepmunan

C)  buonmkc

9. Kem Ob11 cienaH mepBbIi YepTEXK YEIOBEKOMOJ00HOTO poOoTa
a)  Aup-Jlxazapu

b) Jleonapno na Buaun

Cc)  Antonuo 'aymu

10. TlepBble TOMBITKH WCIOJB30BATh NPHUPOAHBIE (OPMBI B CTPOUTEIHCTBE
MPEINPUHST ....

a)  Aup-Jlxazapu

b)  Jleonapmo na Bunun



C)  Awntonmo laymu

11. OCHOBONOJOKHUK COBPEMEHHOMN a’dpOJAUHAMUKH
a)  JKykoBckwii

b)  LuonkoBckuii

c)  Kopones

5.4 IIlpakTyeckue padoThI:

IIpakTuuyeckas padora Ne 1

Tema : «CTpoeHue n GyHKIMH KICTKI)

[enp : 3akpenuTh YMEHHE TOTOBUTh MUKPOTPENapaThl U paccMaTpUBaTh UX IO/
MHUKPOCKOIIOM, HAXOJUTh OCOOCHHOCTH CTPOSHUS KJIETOK Pa3IUYHBIX OpPTraHU3MOB
, CPAaBHUTb UX MEX]y CO0O0i1 .

ITpogomxurenbHOCTS : 1 4. 30 MuH.

[.OGopynoBanue : Mukpockon ,lpeIMeTbl U MOKPOBHBIE CTEKJIA ,CTaKaH C BOJOU
,CTEKJISIHHBIE ~ TMAJIOYKW, JIyK  penyaTblii ,  MHKpOINpemnaparbl  KIJIETOK
MHOTOKJIETOYHBIX KUBOTHBIX.

II. O01Iue TeopeTHIECKUE MO0 KEHHUS
Teopernyeckas 4acTh

KneTtka — snemeHTapHasi €IMHUIIA )KUBOW CUCTEMBI. DJIEMEHTapHON €IMHUIICH OHa
MOKET ObITh Ha3BaHa IOTOMY ,4TO B MPHUPOJIE HET 00JIee CUCTEM ,KOTOPHIM OBLIH
ObI TIpHUCyIIIe 6€3 UCKITIOUEHUS TPU3HAKH (CBOMCTBA) KUBOTO.

Kierka o6iamaer BceMu CBOMCTBaMHU KMBOM CHCTEMBI: OHAa OCYIIECTBIISICT OOMEH
BEIIECTB SHEPTUH, PACTET, PA3MHOXKAETCS , W IEpeAacT IO HACJIEICTBY CBOU
MIPU3HAKH, PearupyeT Ha BHEIIHEE pa3JApaKUTeNd W crocoOHa asuratbes . OHa
SBISICTCS HUBIIEH CTYMEHBIO OpraHu3aluu  o0JIaJaloliel BCEeMH ITUMHU
CBOMCTBaMH .

Crnemmnduueckne (yHKIHM B KIETKE pacHpenesieHbl MEXAy OpraHoOWaaMH
BHYTPHUKJICTOYHBIMH CTPYKTYPAMH , UMEIONIUE OMPECICHHYI0 (OpMY ,TaKUMH
KakK KJIETOYHOE S/Ip0 , MUTOXOHIAPHUU U JIp.

Y  MHOrOKJIETOYHBIX OpPraHM3MOB pa3Hble KIETKHM (HampuMep, HEPBHBIE
,MBIIICUHbIC , KJIIETKH KPOBU y JKMBOTHBIX WJIA KJIETKU CTEOJIsl, TUCTHEB , KOPHA Y



pacTeHUi ) BBIMIOJIHAIOT pa3Hble PYHKIIMH U MMO3TOM Pa3IMYalOTCs MO CTPYKTYpE .
HECMOTps Ha MHorooOpaszue (opM , KIETKH pa3HbIX THUIIOB 00JaJar0T
MOPA3UTENBHBIM CXOJICTBOM B CBOMX TJIaBHBIX CTPYKTYPHBIX OCOOEHHOCTSX.

[lepBbie HaOmomeHuss 3a kiaeTkod . HM3oOpereHne MHMKpPOCKONa U €ro
WCITOJIb30BaHUE OMOJIOTUYECKUX HAOIIOJCHUHN MO3BOJIMIO OTKPBITh HEU3BECTHBIN
710 TEX TOP MHUP.

IlosiBieHne U pa3BUTHE KJIETOYHOM TeopuH . OueHb BakHOE OTKphITHE B 30 — X
ronax XIX B. I'me motnanackuii yueHnsiii Pobept bpoyH , HaOmto1ast B MUKPOCKOIT
CTpOEHUE JIUCTa pacTeHHs , OOHAPYKWUJ BHYTPH KIETKH KPYIjoe IUIOTHOE
o0Opa3oBaHue , KOTOpOE Ha3Bal SAPOM. DTO 3aMeYaTEIbHOE OTKPBITUE, MOCKOJIbKY
OHO CO3/JaJI0 OCHOBY JJIsI COIIOCTABJIEHUS BCEX KIIETOK.

B 1838 rony nemeukuii yuensiii M. IllneliieH nepBbIM NpUILIET K 3aKIIOUYEHHUIO O
TOM , YTO SAJPO : SBISETCA O00S3aTE€IbHBIM CTPYKTYPHBIM JJIEMEHTOM BCEX
pa3nuuHbiX KieTok. llosHakomuBmiMe ,3TM ucciaenoBanuem , 1. IlIBaHH
cooteyectBeHHUK lllneiiaena , ObuT yIMBIEH : TOYHBIE Takue OOpa3oBaHUs OH
OOHapyXuJl ¥ Yy JKMBOTHBIX KJIETKax , H3YYEHHEM KOTOPBIX 3aHUMal

ComnocraBieHue O0JIBLIIOrO YNCIA PACTUTEIBHBIX U KUBOTHBIX KJIETOK IPHUBEINO K
BBIBOJY : KJIETKU ,HECMOTPS Ha UX OTPOMHOE pa3HooOpa3ue ,CXOJHbl — Y HUX €CTh

saapa .

O600muB pazpo3HenHsie daxtel , T. [lIBann u M. lneitnen copmynupoBanu
OCHOBHOE TMOJIOKEHUE KJIETOYHOW TEOPUU : BCE PACTUTENbHBIE W >KUBOTHBIC
OpraHU3MbI COCTOSIT M3 KIJIETOK , CXOIHBIX MO cTpoeHuto . Hemerkuii Guoior
Pynoned bupxos B 1858 r. BHEC 0YeHb Ba)KHOE JIOTIOTHEHUE B KJICTOUHYIO TCOPUIO
. OH gokazan , 4TO KOJIMYECTBO KJIETOK B OPTaHU3ME YBEIUYUBACTCS B PE3YJIbTATE
KJIETOYHOTO JICICHHUS , T.€. KJIETKA MMPOUCXONUT TOJIBKO OT KIETKH.

[II. Tlopsimok BBIIOJIHEHUS PAOOTHI :

1.3yunth 3ananue

2.M3yuuTh 00IIIME TEOPETUUECKUE TIOJIOKECHUS MPAKTUUECKOTO 3aHATHS
3.IIpucTynuTe K BBINOJHEHHIO 3a1aHUS

4. Odbopmuts paboty

S.Iloka3aTte pe3ynbpTaThl MPENOIABATEIIO

IV. Bompocsl 1151 CaMOITPOBEPKH:



1.Yto Ha3pIBaeTCS KIETKOW?

2. Yto Ha3bIBaeTCs MIa3MEHHON MeMOpaHoii?

3.Kaky1o pyHKIMIO BBIIOTHSAIOT MJIACTUBI ?

4. Haiiaure pa3nuuus B OPraHOUAAX PACTUTEIBHOW U )KUBOTHOW KIIETKHU ?
5. @yHKIMSA SHAOIUIA3MATHYECKOH ceTn ?

6. Ctpoenue u GyHKINHN KoMILIekca [ oabaxu ?

V. nomarnixee 3ajaHue

1. loodopmuts MaTepua.

2. I3y4nTh peKOMEHI0BAaHHYIO JTUTEPATYPY .

V1. Coucox ncnonab3yeMoin JIuTepaTypbl

1. 1.K. bensieB «O06mas 6uosnorusi».-M.: [IpocBemenne , 2016 r.
2. YO.. Tonsuckuit «O611as1 GHOIOTHSDY

3. B.B. 3axapoB «o6mas 6uosiorusi».-M.: [Ipocsemienue, -2016 1.
VI1I. 3ananue :

1. TlpuroroBbTe MHKpOIpENapaTbl KOXKHUIIBI JIYyKa. I[Ton wmukpockonom
pacCMOTpPUTE UX, a TAKKE TOTOBBIM MHUKpoOIpenapaTr KIETOK MHOTOKIETOYHOTO
OpraHu3ma .

CorocTaBbTe YBUIACHHOE C M300pakeHneM 00OBEeKTOB Ha TabJIUIIax .



Mirpog ok

CTewa

} ' \ MnasmaTHieckas
fnemiu [ XnoponnasTe!

Wesbpara

LieHrpantHas il Masmariueckas
Baky0Nb i
M UTOXORAPMH ———

Annapat
TOnLMH

PHBOCOMS!

Aapo
Apeiwko

Magas
SHONNAMATIHECKIA
tetb

IpaHynapKaR
} IHAONNAIMATIHECKAA
Lronnazma 4 gl CeTh

PacTrrensHaa KIIeTKa JKHBOTHAas KIIETKA

3.3apncyﬁTe KIICTKU B TCTpALiaAX U 0003HAYbTE BUIMMEBIC B CBETOBOU MUKPOCKOIL
OpraHou bl

4.CpaBHHUTE MEXIY COOOM ITH KIETKH.
OTBeTbTe HA BOIPOCHI :
— B gewm 3akitouaercs CX0JICTBO U pa3inyuue KIETOK ?
— KakoBbl IpUYMHBI CXO/ICTBA U PA3JINYUs KIETOK Pa3HbIX OPraHU3MOB ?
— [ombITaliTech 0OBACHUTD, KAK IIIJIA YBOJIIOIMS )KUBOTHBIX M PACTEHUMN ?
5.Cnenaite BBIBOJI
IIpakTnueckas padora Ne2

Tema: BoisiBjIeHHE U ONIMCAaHHUE MPU3HAKOB CXOACTBA 3apOoAbIlIei YeJa10BeKa U
APYTrUX MO3BOHOYHBIX KAaK I0KA3aTEJbCTBO UX IBOJIOLUOHHOIO0 POACTBA.

LIGJIL: BBIAABUTH YCPThHI CXOACTBA U OTIIMYHA 3ap0m>1me171 ITO3BOHOYHBIX HA pPa3HbIX
CTaauAX pa3sBUTHUA

O6opynoBaHue: KOJUIEKIUS « 3apOIBIIIH ITO3BOHOYHBIX)
[TpongomxutenbHOCTh : 1 u 30 MuH.

[.MarepuanpHble U JOKYMEHTAJIbHOE 00eCIeueHue :

1.1 3ananue

1.2 MeToanyecknue PeKOMEHIAIMH TI0 BBITIOJHECHHIO ITPAKTHYCCKUX PabdoT.



1.3 Jluctel ctangaptHoro ¢hopmarta A4 (297%210)

1.4 PucyHku , Ha KOTOPBIX U300PaKE€H BHEIIHUNA BUJT 3apOABIIIN TO3BOHOYHBIX .
[I. ITopsaok BeIMOJHEHUS PAOOTHI :

1.A3yuunts 3ananue

2.M3yunthb 0011IHE TEOPETUYECKHE MOJTO0KEHUS MPAKTUYECKOTO 3aHATHS
3.IlpucTtynure K BBIMOIHEHUIO 3a1aHUS

4. Opopmuts padboty

5.Iloka3ath pe3yJbTaThl IPEMOJABATENIO

IV. Bonpocs! 151 caMOIIpOBEPKU:

1. ChopmynupyiiTe onpeseneHus MOHATUN OJacTyna, racTpyia u Heilpya.
2. IlpuBeauTe mpuUMeEpb TOCTIMOPUOHAIBHOTO Pa3BUTHS C MPEBPAIICHUEM.
3. Kakne sTansl MOXKHO BBIJICIUTH B OHTOT€HE3€ KUBOTHBIX M PACTEHUI ?
V./lomaliHee 3agaHue

1. JoodopmMuth Matepual.

2. VI3y4nTh peKOMEHAOBAHHYIO JINTEPATYPY .

V1. Coucok ucnonas3yeMoi JIuTepaTypbl

1.JI.K. benser «O06mas 6uonorusi».-M.: [IpocBemenne , 2016 r.

2.10.1. onsuckuii «OO0m1as O1onorus»

3.B.B. 3axapoB «o6mas 6uonorusi».-M.: [Ipocsemenue, -2016 r.

VII. 3anganue

1./crionp3yst pa3auyHble JUTEpPATypHbIE W DJICKTPOHHBIE MCTOYHUKH 3aMOJTHUTE
TaOJuILYy.

KHaCCH(bHKaHHH ITO3BOHOYHBIX XMBOTHBIX

Pei6 | 3emuoBox | [Ipecmbikarom | [Ttunr | MekonuTato | YemoBek
Bl HbIE uecs Bl ue (Mnekonuraro

(arymika) | (smepuna) (KpOJIuK) 1ue)

Omion0TBOp




CHHUC

dopma
pa3BUTHA
3apOoAbIILa

Mecto
pa3BUTHS
3apojpla

IlepBas cragus

Hamuuue
XBOCTa

HocoBoit
BBIPOCT

[Tepennue
KOHEYHOCTHU

Bo3nymubii
y3bIpb

Bropas cranus

Hamuuue
XBOCTa

HocosBoit
BBIPOCT

[Tepennue
KOHEYHOCTH

Boznymnerin
My3bIPb

Tperbst cragus

Hannuue
XBOCTa

HocosBoit
BBIPOCT

[Tepennue
KOHEYHOCTH

Boznymneri
My3bIPb

YerBepras craaus

Hannuue
XBOCTa

HocosBoit
BBIPOCT

Ilepennue
KOHEYHOCTH

Boznymnaeri
My3BIPh

2. CunenaTb BBIBOJT




IIpakTunyeckas padora Ne 3
Tema: «PenieHue reHeTHYECKUX 3a1a4».

Hens: Co3naTh yciaoBUsS s dbopMHpOBaHUS YMEHUH COCTaBIATH U
aHAJIM3UPOBATH POJIOCIOBHBIE IO 3aJaHHBIM JIaHHBIM.

O6opynoBaHre: UHCTPYKTUBHBIE KAPTOUKH — 3aJaHUS

[.MatepuanbHbie U JOKyMEHTaIbHOE 00CCIICUCHHE !

1.1 3aganue

1.2 Meronuyeckue peKOMEHIAIIUH TI0 BBITIOJTHEHUIO TPAKTUIECKUX PadoT.

1.3 Jluctel ctangaptHoro ¢popmara A4 (297*210)

1.4 PucyHku , Ha KOTOPBIX U300PaKE€H BHEIIHUM BH]T 3aPOBIIITN TTO3BOHOYHBIX .
[I. Tlopsimok BBIOJIHEHUS PAOOTHI :

1.3yunts 3ananue

2.M3yuuTh 001IHMEe TEOPETUUSCKHUE TTOJIOKSHHS TPAKTUUSCKOTO 3aHATHUS
3.IIpucTynuTe K BBINOJHEHUIO 3a1aHUS

4. OdopmuTts padboty



S.11oka3aTek pe3yabTaThl MPENOAaBATEIIIO
IV. Bormpocs! i1t CaMOIIPOBEPKH:
1. B yem 0COO€HHOCTh THOPUIOIOTMIECKOTO METO1a?

2. OObsAcCHHUTE TEPMHHBI: THOPUIBI, JOMUHAHTHBIE MPU3HAKH, PELECCHUBHbBIE
MIPU3HAKN, TOMO3UTOTBI, FETEPO3UTOTHI, PACIIEIIICHUE.

3. B uem cymHoOCTh BTOpOro 3akoHa Menaeins?

4. Benwlii kponuk (aa) CKpenuBaeTcs ¢ 4epHbIM KposnkoMm (AA). I'mGpumHbie
KPOJIMKM CKpEIIMBAIOTCA MEXIy coOoil. Kakoe MOTOMCTBO y HHUX MOJYYHTCS?
Byner nu mpaBWiIBHBIM ompeneneHue: (PEeHOTUIl €CTh COBOKYMHOCTh BHEUIHUX
IPU3HAKOB OpPraHu3Ma?

5. C xako# 1eNbio MPOBOST aHAIM3UPYIOIIEE CKpellBaHue?

6. Kakoe, Ha Bamr B3ruisi/, MPAaKTUYECKOE 3HAYEHHUE MMEIOT 3HAHHUS O TEHOTHUIIE U
denorurmne?

7. CormocTaBbTe THIIBI HacCJICAOBaHUA T'CHCTUYCCKUX IMPU3HAKOB Inpu
CKpPCIINBAHUAX C ITIOBCACHHUECM XPpOMOCOM BO BPCM: Meno3a u OILIOAOTBOPCHUA.

8. IIpu ckpenBanuu cepoil U YepHOU MbIiiei nmojaydeHo 30 moToMKoB, U3 HUX 14
ObUTM yepHBIMU. M3BEeCTHO, YTO cepas OKpacka JTOMUHUpPYET Han depHoil. Kakos
TEHOTHUIT MBIIIEH POJAUTENHCKOTO TIOKoJIeHUs? Perenue 3a1aun cMOTPUTE B KOHIIE
y4eOHHKA.

9. lNonyGornasplii  MykuMHa, 00a pOIUTENS KOTOPOTO HMEIH Kapue rjasa,
KEHUJICS Ha Kaperiiazoil KeHIIWHE, OTEll Y KOTOPO MMeEJT Kapue Tiia3a, a MaTb —
ronyOsie. OT 3TOrO Opaka pPoauiIcCs ToxyOoriaseiii ChiH. OmpenenuTe TeHOTHUIIBI
BCEX YIOMSIHYTBIX JIULI.

10. B 4yem 3akirouaercst CMbICT TpeTbero 3akoHa Menaens? KakoBbl CBA3U MEXAY
BTOPBIM U TPETHbUM 3aKOHAMH Menzens?

11. KakoBbI MUTOIOTUYECKHE OCHOBHI TUTUOPHUIHOTO CKPEITUBAHNS?

12. Kakoe pacmieruieHue Mo TeHOTHIY W (PEHOTHUITY BO3HHMKAET, €CIIM THOPHUIBI
BTOPOTO TOKOJICHUS JUTHOPHUIHOTO CKPEIIMBAHUS OyIyT pa3MHOXKAThCA
CaMOONBLICHHEM ?

13. Kakue BO3HMKHYT pacUIEIJIEHUs MO F'€HOTUIY U (PEHOTUIY, €CIU KaXKIbIH U3
JIEBSITU TEHOTUIIOB BTOPOTO TMOKOJEHUS JUTHOPUIIHOTO CKpellUBaHUs Oyner
CKpelIleH ¢ aabtrt

14. BcnomHuTE, CKOJIBKO T€HOTHIIOB BO3HUKHET B F2 mpu MOHOTHOpPUAHOM,
auruopuaHoM  ckpemiuBaHusix. Ckoiapko reHoturnoB Oyaer B F2  npu



TpuruOpuaHoM ckpemuBanun? IlonpoOyiite BbriBecTH 0Oy (opmyy uHcia
reHoTunoB B F2 a1 nonuruGpuaHoro CKpeBaHus.

15. ¥V tomaroB okpyrinas ¢opma miogoB (JI) moMmuHHUpyeT HaJ TpyLIEBUIHON (a),
KpacHas okpacka mioaoB (B) — mnag »xenrtoit (b). Pactenue c oxpyribiMu
KpacHbIMHM IUIOAAaMHU CKPEIIEHO C pPacTeHHeM, O0JaJalolUM TpYHIEBUIHBIMU
KENThIMUA TmoaaMu. B motomcTBe 25% pacTeHud Aal0T OKPYIJIbIE KpacHbIE
mwioael, 25% — rpymeBUaHbIE KpacHble TIOAbI, 25% — OKpPYIJIbIE >KEIThIE
mwionabl, 25% — TpyleBUaHbIE XeaThie Iioabl (oTHomenue 1:1:1:1). KakoBbl
Te€HOTHUIIbI POAUTENIEH U TOTOMKOB?

16. B cembe poausicst roay0oria3eiii TEMHOBOJIOCHIA PEOEHOK, MOX0XKHUHN M0 ATUM

npuU3HaKaM Ha oTina. MaTe — Kaperjiazas TeMHOBoJiocas; Oalyiika 1o
MAaTEpPUHCKOW JIMHUU — TOJy0Ooria3as TEeMHOBOJIOCAs; JeAyllIKa — Kaperia3bli
CBETJIOBOJIOCHIN; 0albylika W JeayliKa MO OTIIOBCKOM JWHUM — Kaperjasble

TEMHOBOJIOCKIE. OTIpeIeIUTe BEPOATHOCTh POXKICHUS B ITOM CEMbE T0JIyOOTIa30r0
CBeTIIOBOJIOCOTO pebenka. Kapuii 11BeT ri1a3 JOMUHUPYET HaJ rOJyObIM, TEMHBIH
IIBET BOJIOC — HAJl CBETJIBIM.

17. B ueM oTiauyme XpOMOCOMHOIO Habopa camila OT XPOMOCOMHOr0O Habopa
caMKu?

18. [louemy y KEHIIMH, UMEIOUIUX B TE€HOTHUIIE T'eH reMouianu, OOJE3Hb He
NPOSIBIISIETCA, & Y MYXYHH — TPOSIBIIAECTCS?

19. B xakoM ciyyae y My»XYHHBI-aTbTOHUKA MOXKET OBITh BHYK-/1aJbTOHUK?

20. OT yepHO# KOILIKH POJUINCH OJMH YEPETaxoBbli U HECKOJIBKO YEPHBIX KOTSIT.
Omnpenenute: a) GEHOTHUIT ¥ TEHOTHUI OTIIA; 0) MOJI YEPENaXxOBOr0 M YEPHBIX KOTHIT.
V.lomaliHee 3agaHue

1. loodbopmuts MaTepua.

2. 3y4nTh peKOMEH/IOBAHHYIO TUTEPATYPY .

V1. Coucok ucnoiap3yeMoi JIuTepaTypbl

1.JI.K. benses «O6m1as 6uonorus».-M.: [Ipocsemenue , 2016 .
2.10.1. lNonsiackuit «O61mas 6uoaorus»
3.B.B. 3axapoB «o6mas 6uonorusi».-M.: [Ipocsemenue, -2016 r.

VII. 3amanue

1. /lamv ananu3 pooocnoenwvix no cxemam Ne2, Ne3 u Nod



3anaHune No 2

PO,EI,OCﬂOBHaFI cemMbu

=4 LigeT BosIOC

I:l Ceetnble
BONOChI

3afaHune No 4

3anaHue No 3

PO,EI,OCI'IOBHaﬂ ceMbi PO,EI,OCﬂOBHaFI cemMbu
” I
dopma Bonoc
BonHuctble Kyp4aBbie

MpsAmble
/| BonochI T sonoce: L1 sonoce: O 34,0poBan KeHUYIHA D 34,0pOBBI MYKHNHA

@ HocutenbHULa reHa . [anbToHK
AaNbTOHU3IMA

2.Ucnonv3ya mepmunsl U CUMBONUKY ROCIPOUMD POOOCTIOBHDbIE.

JIBe miectunaneie cectpbl Mapraper u Mbspu BhIIUIM 3aMyXk 332 HOPMAaJIbHBIX
MyxxkunH. B cembe Mapraper Obuio msitepo nereit: xeitmc, Cycanna u J[pBung
OB IIECTUTIATIBIMU, DIIIa U Pudapy — msaTUnaibiMu.

B cembe Mbapu Obli1a eTUHCTBEHHAS ISITUIIATAS 109b J[PKEHH.

Ot nepBoro Opaka J[>keliMca ¢ HOPMaJIbHOHM >KEHITUHOW POJMIACH HIECTHIAIAS
noub bercu, or BTOporo Opaka TakXke ¢ HOPMalbHOM KEHIIMHOW y HEro ObLIO
IECTh JETE: OJIHA JI0Yb W JIBAa ChIHA — HOPMAJbHbBIC IIATUIIAJIBIE, ABE JOYEPHU U
OJIUH CBIH — LIECTUNIAJIBIE.

Dnia BbIIUIA 3aMY’K 32 HOPMAJIBHOIO MYXYHMHY. Y HUX - IIECTEPO MSITHUIAIBIX
NEeTen.

JIPBHUA KEHWIICS Ha HOPMAaJbHOM >KeHIIMHE. VX equHCcTBEeHHBIM ChiH Yapnb3 —
IECTUNATIBIN.

Puuapy sxeHmiics Ha cBoel aBoropoHOM cectpe JkeiH. Ilarepo ux mereit ObuTH
MATUIATIBIMU.
3.CocTaBbTe POAOCIOBHYIO 3TOW CEMbU M ONPENEIUTE BEPOSTHOCTH POXKICHUS
IECTUNABIX IE€TEN B CIIydasXx:

A) Opaka HOpMaJIbHOM Jouepu J>keiimca ¢ oTHUM U3 ChIHOBE# Puuapna;

b) 6paka batcu ¢ ceiHOoM [[3BUAA.
3amaua Ne 2. Kakoe MOTOMCTBO MOXHO OKHMJIaTh OT CKPEIIMBAHUSI KOPOBBI U OBIKA,
TFE€TEPO3UTOTHBIX M0 OKPACKE MIEPCTH?



3amada Ne 3. YV MOpPCKMX CBUHOK BUXPACTas LIEPCTh ONPEAEISIETCS TOMUHAHTHBIM
TE€HOM, a TJIaJIKasi — PELECCUBHBIM.

1. CkpemuBaHue IBYX BUXPACTBIX CBHHOK MEXIy coOod mamo 39 ocobeil c
BUXpAcTON mepcThio M 11 riiagkomepcTHhIX KUBOTHBIX. CKOJIBKO cpeu ocoOeH,
MMEIOIIUX JOMUHAHTHBIA (PEHOTHII, TOHKHO OKa3aThCS TOMO3UTOTHBIX IO ATOMY
MIPU3HAKY?

2. Mopckasg cBHHKa C BHUXPAacTOM WIEPCThIO MPU CKPEUIMBAaHUU C OCOOBIO,
oOnagaronieil IIajKod WIepCThio, Jaja B MOTOMCTBE 28 BHUXpacThiX M 26
TIAIKOIIEPCTHBIX TOTOMKOB. OnpeieNIuTe reHOTUIIBI POJUTENEH U TIOTOMKOB.
3amaua Ne 4. Ha 3Bepodepme momyuen mpuruion B 225 Hopok. M3 Hux 167
KUBOTHBIX UMEIOT KOPUYHEBBIH MeX U 58 HOpPOK Toiy00oBaTO-Cepod OKpPACKHU.
OrnpenenuTe TeHOTUIBI UCXOAHBIX (OPM, €CIIM U3BECTHO, YTO T'€H KOPUYHEBOM
OKpacKv JOMUHUPYET HaJ TEHOM, OIPESSIONINM ToIy00BaTO-CEpPhI IIBET
HIEPCTH.

3amaua Ne 5. VYV wyenoBeka TreH Kapux TJla3 JOMHHUPYET HaJl TIE€HOM,
00yCJIOBIMBAIOIINM T0JIyObI€ TJ1a3a. [ 'omy0oriias3elii My>XKurHa, OJIMH U3 POAUTENCH
KOTOPOTO MMEJ Kapue IJia3a, *KeHWICS Ha Kaperjia3on >KeHIIUHE, Y KOTOPOil OTell
uMeN KapHue Tiiaza, a Matb — TroiyObie. Kakoe MOTOMCTBO MOYHO OXKHIATh OT
aTOrO Opaka?

3amaya No 6. ATbOMHU3M HacJeAyeTcs y YeJOBeKa KaK pelecCUBHbIN Mpu3Hak. B
CeMbe, TJe OAMH U3 CYNPYroB albOMHOC, a JIPYrol MMEeT MUTMEHTHPOBAHHBIC
BOJIOCHI, €CTh ABO€ Aetei. OauH peOeHOK aabOMHOC, IPYrod — C OKpallleHHbIMU
BosiocaMu. KakoBa BEpOATHOCTH POXKACHUS CIEAYIONIEro pebeHKa-aap0nHoca?
3agaya Ne 7. BpINUIIWTE TaMeThl OPraHW3MOB CO CJCAYIOINIMMH T€HOTHIIAMM:
AABB; aabb; AAbb; aaBB; AaBB; Aabb; AaBb; AABBCC; AABLCC; AaBbCC;
AaBbCec.

Pa3bepem oamn u3 mpumepoB. Ilpm pemeHuu MOAOOHBIX 3ajlad HEOOXOIUMO
PYKOBOJCTBOBAThCSI 3aKOHOM YHCTOTHI FAMET: raMeTa TeHETUYECKH YHCTa, TaK KaK
B HEE NOMNAJaeT TOJBKO OJMH TI'€H M3 KaXIOW ajyenpHOM mnapel. Bo3zbmeMm, k
npumepy, ocods ¢ reHotuniom AaBbCc. U3 mepBoii mapsl TeHOB — mapbl A — B
KOKYIO TIOJIOBYIO KJIETKY MOMAJaeT B MpoIlecce Meio3a mubo rer A, nmubo TeH a.
B 1y xe ramery u3 mapel reHOB B, pacHojoXEHHBIX B JIPYyrod XpOMOCOME,
noctynaer reH B wmm b. TpeThs mapa Takke B KaKIYIO MOJOBYIO KJIETKY
MOCTaBJsIeT JOMUHAHTHBIM reH C WM ero peuecCUBHbIM amnenb — c. Takum
o0Opa3oM, rameTa MOXKET COAepKaTh WM BCe TOMUHAHTHBIC reHbl — ABC, minn xe
penieccuBHBIE — abc, a Taxke ux couetanus: ABc, AbC, Abe, aBC, aBc, a bC.
UToOBI HE OMIMOUTHCA B KOJIMYECTBE COPTOB TaMeT, 00pa3yeMbIX OpPraHH3MOM C
HCCIIETyeMbIM T€HOTUIIOM, MOXXHO BOCIOIb30BaThCs popmyroit N = 2n, rae N —
YUCJIO THUIIOB TaMeT, a N — KOJUYECTBO TIE€TEPO3UTOTHBIX IMap TeHOB. B



MPaBUJIBHOCTH 3TOM (POPMYJIbI JIETKO YOEIUThCS Ha MpUMepax: rerepo3urora Aa
MMEET OJ[HY Te€TEpPO3UTOTHYIO mapy; ciemoBaTenbHo, N = 21 = 2. OHa oOpazyer
nBa copta ramet: A u a. [lurerepozurora AaBb copepuT nBe reTepo3uroTHbIe
napel: N = 22 = 4, ¢dopmupyrorcs uetblpe Tuma ramer: AB, Ab, aB, ab.
Tpurereposurora AaBbCc B cOOTBETCTBMM € 3THUM JOJKHA OOpa3OBBIBATH 8
COPTOB MOJOBBIX KIeTOK N = 23 = §),

3agaya Ne 8. ¥V KpymHOTO poratoro CKOTa reH KOMOJOCTH JIOMUHUPYET HaJ T'€HOM
pOraTocTH, a T€H YEepHOI'o I[BeTa IIEePCTH — HaJ FeHOM KpacHOM okpacku. O0e
napbl TeHOB HaXOJATCS B Pa3HBIX Mapax XpOMOCOM.

1. Kakumu okaxyTcs TesiTa, eclid CKPeCTUTh I'eTepO3UTOTHBIX MO 00euM mapam
MPU3HAKOB ObIKA U KOPOBY?

2. Kakoe MoToMCTBO CIIEYEeT OKUJaTh OT CKPEIIMBAHUS YEPHOT'O KOMOJIOTO OBbIKa,
reTepo3UroTHOIO Mo 00erM Mapam NPU3HAKOB, C KPACHOM poratoil KopoBoi?
3amaya Ne9. V¥V coOak dYepHbIH ILBET MIEPCTH TOMUHUPYET Haja KodelHbIM, a
KOpOTKasi IIepcTh — HaJa UIMHHOW. OO0e mapbhl IeHOB HAXOASTCS B Pa3HBIX
XpOMOCOMAX.

1. Kakoii MOpOUEHT YepHBIX KOPOTKOMIEPCTHBIX IICHKOB MOXHO OXHIATh OT
CKpEIIMBaHUs ABYX 0COOEH, TeTepO3UTOTHBIX 110 000UM ITpHU3HAKAM?

2. OXOTHUK KyNHUJI YEPHYIO CO0aKy ¢ KOPOTKOM MIEPCThIO M XOYeT OBITh YBEpEH,
YTO OHA HE HECEeT I'eHOB JIJIMHHOM 1mepcTu KodeitHnoro neera. Kakoro maptaepa mno
(deHoTUIy ¥ TEeHOTHUIly HaJl0 MOoA00paTh ISl CKpeIlMBaHHs, YTOOBI MPOBEPUTH
TeHOTHUIT KYTUIEHHOUM cobaku?

3agaya Ne 10. VY wuyenmoBeka Te€H Kapux rja3 JOMHHUPYET HaJ TEHOM,
OTIPEJICIISIIONINM pa3BUTUE TONY0OH OKpacku ria3, a TeH, OO0YCIOBIMBAIOIIUMA
yMEHHE JTy4llle BIaJIeTh PaBOU PYKOM, MpeodianaeT HajJl TeHOM, OMPEESIIOITIM
pa3BuTue JeBopykocTd. O0e mapbl F€HOB PacHOJIOKEHBl B Pa3HBIX XPOMOCOMAX.
Kakumy MOryT OBITH AETH, €CIIM POJUTENH UX T€TEPO3UTOTHBI?

3.CaenaTb BBIBOJ

IIpakTnueckas padora Ne 4

TeMma : «KAHaIU3 PeHOTUNIHYECKOH U3MEHYHBOCTH

Henp : cdopMupoBaTh NOHATUE W3MEHUYMBOCTH OPraHU3MOB, MPOJIOIKUTH
BEIPaOOTKY yMeHUW HaOI0IaTh HaTypajdbHble OOBEKTHI, HAXOMWUTh MPHU3IHAKH
M3MEHYHUBOCTH.

[TpomomxurenbHOCTh : 1 4. 30 MuH.

[.OGopynoBanue : pa3gaTOYHbI MaTepuall, WUIIOCTPUPYIOMIHNN H3MEHYHBOCTH
OpraHu3MoB (pacTeHus 5—6 BHUJIOB MO 2—3 AK3EMIUIApA KaXKJI0r0 BUJIa, HAOOPHI
CEMSIH, TUI0JIOB, JTUCTHEB U JIP.).

II. OO01Iue TeopeTHYeCcKUe MOJ0KEHUS



Teopernyeckas 4acThb

MoaudukannoHHass U3MEHYUBOCTh. Pa3HooOpa3ue (heHOTUINOB, BO3HUKAIOIINX Y
OPraHu3MOB OJIMHAKOBOTO T€HOTHUIA MOJ BIUSHUEM YCIOBUU CpEJbl, HA3BIBAIOT
MOIU(DUKAIMOHHONW M3MEHYMBOCTHIO. CHeKTp MOAUGPUKAIIMOHHON U3MEHUYHBOCTHU
ompenenseTcss HOpMoi peakiuu. [Ipumepom MoaUPUKAITMOHHON HW3MEHUYHUBOCTH
MOXET CIYKUTh H3MEHUYMBOCTh T€HETHUUECKU CXOIHBIX (MACHTUYHBIX) OCOOEH.
MHorue BuUABl pACTEHUM, Hanmpumep KapTodesb, OOBIYHO Pa3MHOMKAIOTCA
BETreTaTUBHO, B 3TOM CJIy4ae BCE€ MOTOMKH OOJIaJal0T OJMHAKOBBIM T€HOTHUIIOM.
3HAYUT JIU 3TO, YTO BCE PACTEHUS, BBIPOCIIME HA MOJI€ U IPOUCXOAIINE OT OJHOTO
KIyoHs1, OyayT onuHakoBbl? HeT, MHOTHE pacTeHUs CYIIECTBEHHO OTINYAIOTCS IO
BBICOTE, KYCTUCTOCTH, KOJIMYECTBY U (opMe KITyOHEH U IPyruM mokazarenism. ITH
(EeHOTUTINUECKUE pa3INuMs MEXAY TEeHETHYECKH HACHTUYHBIMU PACTCHHUSIMHU
00YCJIOBJICHBI TEM, UTO UX PA3BUTHUE MPOUCXOJUIIO B PA3TUUYHBIX YCIOBUAX CPEJIbI.
Jlacxxe B mpeaenax OJHOW TPSAKM €CTh pPa3iMuMsi B YpPOBHE OCBEIIEHHOCTH,
YBJIQXXHEHUSI TIOYBBI, B KOJHUYECTBE COPHAKOB. DTHU Pa3IMuMsl CKa3bIBAIOTCS Ha
Pa3BUTUU pACTCHUH. YCIOBHUS BHEIIHEH Cpelbl M3MEHSIIOT OCOOEHHOCTHU
MPOSIBJICHUSI T€HOB, HO HE caMH TeHbl. MHOrMe TEHBbl OTBEYAIOT 3a CHUHTE3
¢depmenToB. KomnuectBo M HAOOp MHUKpPOIJIEMEHTOB B IOYBE MOTYT CHIJIBHO
MEHATHh  (MOAU(UUIUPOBATH) AKTUBHOCTH (EPMEHTOB U, CJEAOBATEIHHO,
CKa3bIBaThCsl HA POCTE W pa3BUTUU pacTeHuil. OAHAKO AT MOAM(PUKALUU HE
HACJEAYIOTCSA, TOTOMY YTO T€Hbl, OTBEYAIOIIME 3a pa3BUTHUE pPACTCHUN, HE
MEHSIOTCS B OTBET HAa U3MEHEHUS TEMIIEPATyphl, BIAXKHOCTH, XapaKTepa MUTaHUS.
BreiBog, uTO mpu3HaKW, NPUOOpPETEHHBIE B TEUEHUE JKU3HU OPTraHU3MOB, HE
HACJEAYIOTCS, CIenan KpYymHbId HeMmernkuid Owuonor A. Beiicman. HWHorma
MOIU(PUKAIMOHHYI0 U3MEHUYMBOCTh HA3BIBAIOT HEHACJEJACTBEHHON. JTO BEpPHO B
TOM CMBICIIE, YTO MOAuUKAINK He HacuemytoTcs. ClieyeT MOMHUTh, OJHAKO, YTO
camMa CIOCOOHOCTh JKHMBBIX OPraHM3MOB K aJanTHUBHBIM MOAU(PUKAIMIM —
MPUCTIOCOOUTENIBHBIM H3MEHEHUSAM — T€HETHYeCKH OOYCIIOBIICHA, BhIpaOOTaHa B
pE3yNbTaTe €CTECTBEHHOI0 0TOOpA.

pazHooOpasusi >KMBBIX OPraHM3MOB U TJIABHOE YCJIOBHE HUX CIOCOOHOCTH K
ABOJIOLIMOHHOMY  Pa3BUTHIO. MeXaHU3Mbl HACIEICTBEHHON HM3MEHUYHMBOCTH
pazHooOpa3Hbl. OCHOBHOM BKJaJ B HAcCJlEACTBEHHYIO H3MEHYMBOCTH BHOCHUT
F€HOTUINYECKAs] W3MEHYMBOCTBH, CYLIECTBYET TaKXe€ W UUTOIJIa3MaTHYecKas
M3MEHYUBOCTh. ['eHOTHUIIHYEeCKasi U3MEHYMBOCTb, B CBOIO OUYEpE/b, CIAraeTcs u3
MYyTallMOHHOM) 1 KOMOMHATUBHON M3MEHYMBOCTH.

KomOuHaTuBHAsT M3MEHYMBOCTh — BaXKHEUIIMM HMCTOUYHUK TOTO OECKOHEYHO
OOJIBIIIOTO HACJEJACTBEHHOIO0 pa3zHOOOpa3us, KOTOpOE HaOJIOAAETC y MKUBBIX
opraHu3mMoB. B ocHOBe KOMOMHATMBHOM W3MEHYMBOCTU JIEXKHUT IOJOBOE
Pa3MHOKEHUE OpPraHW3MOB, BCJIEIACTBHE KOTOPOTO BO3HUKAET OTPOMHOE



pa3HooOpa3ue TEeHOTUIIOB. ['@HOTUIl MOTOMKOB, KaK HW3BECTHO, MPEACTaBISET
co00ll coueTaHue reHoOB, KOTOPhIE ObLIM CBOMCTBEHHBI pOAMUTENSAM. YUCIIO reHOB Y
KaXJ0r0 OpraHu3Ma HCUHCIsieTcs Thicasyamu. [Ipu 1ToOnoOBOM pa3MHOKEHUU
KOMOMHAIIUU T€HOB MPUBOJAT K (POPMUPOBAHHUIO HOBOT'O YHUKAJIBHOT'O T€HOTUIA U
¢enoruna. Y moboro pebeHKa MOXKHO OOHAPYKUTh NMPU3HAKU, TUIIMYHBIE TSI €T0
MaTtepu U OTHa. TeM He MeHee Jake cpeAau OJM3KUX POJCTBEHHUKOB HE HAWTH
JIByX a0COJIIOTHO OJMHAKOBBIX JtoeH. VICKIIOUeHHE COCTaBISIOT OJHOSUIICBBIC
Onu3Henpl. B 4yeM mnpuyuHBI 3TOr0 OrpoMHOro pasHoooOpaszuss? OHM JexaT B
SIBJICHUU KOMOWHATMBHOM W3MEHYMBOCTU. PaccMOTpUM OCHOBHBIE €€ HCTOKHU.
HeszaBucumoe pacxoxaeHHEe TOMOJOTHYHBIX XPOMOCOM B MEPBOM MEUOTHUYECKOM
JeJIeHUW — TIepBasl W Ba)KHEHIIas OCHOBA KOMOWHATHBHOW W3MEHYHMBOCTH.
NMeHHO HEe3aBHCUMOE PACXOXKIECHHE XPOMOCOM, KakK Bbl MOMHHUTE ,SIBIISETCS
OCHOBOM TpeThero 3akoHa Mennens. IlosiBieHue 3€NeHbIX TIaJKUX U KEIThIX
MOPIIMHUCTBIX CEMSH BO BTOPOM IIOKOJICHMHM OT CKpPEIIMBAHUS PACTCHUU C
KENTBIMU TJIAJAKAMHU W 3€JI€HBIMH MOPIIUHHUCTBIMH CEMEHaMU — TpUMeEp
KOMOWHATUBHON M3MEHYMBOCTH .PekoMOWHAIMs T€HOB, OCHOBaHHAsl Ha SIBIICHUH
NEepeKpecTa XpOMOCOM, — BTOpOM, TOXE€ OYEHb BaXHbIH HCTOYHUK
KOMOMHATUBHON M3MEHUMBOCTU. PeKOMOMHAHTHBIE XPOMOCOMBI, MOMAB B 3UTOTY,
BBI3BIBAIOT  MOSABJIICHME  KOMOMHAIMH  TMPU3HAKOB,  HETUINUYHBIX  JUIS
poauteneit. Tpetnii BaXKHBI HWCTOYHUK KOMOWHATHBHOM HM3MEHUYMBOCTH —
clly4aiiHass BCTpeya TraMeT TMpU OIUIOJIOTBOpeHHH. B MOHOrHOpuIHOM
CKpEILIMBAHUU BO3MOXXHBI Tpu reHotuna: AA, Aa u aa. KakuM UIMEHHO T€HOTHUIIOM
Oyner oOmamaTh AaHHAS 3UTOTA, 3aBUCUT OT CIydyalHOW KOMOMHAIuUM rameT. Bee
TPU OCHOBHBIX HCTOYHMKAa KOMOWHATHMBHOM HM3MEHYMBOCTH  JICHCTBYIOT
HE3aBHCHMO W OJIHOBPEMEHHO, CO3/laBasi OIPOMHOE pa3HOOOpas3ve TeHOTHIIOB.
OpHako HOBblE KOMOWMHAIIMM TE€HOB HE TOJIBKO JIETKO BO3HUKAIOT, HO TaKke H
JIETKO pa3pylLIarOTCs IPH Iepeaadye U3 MOKOJICHUs B OKoiIeHue. IMEHHO Mo3ToMy
4acTO B MOTOMCTBE BBIJIAIOIINXCS MO KAUECTBAM KUBBIX OPTaHU3MOB MOSIBISIOTCS
ocobu, ycTymarome poauTensM. [[ias 3akperieHus jKelaTelbHbIX MPHU3HAKOB
CEJICKITMOHEPHI HCIONB3YIOT OJU3KOPOJACTBEHHBIE CKpelIuBaHusA. brarogaps
TaKUM CKPEILIMBAHUSM BO3PACTAET BEPOSITHOCTh BCTPEUM OAMHAKOBBIX T'aMET U
MOTYT BO3HUKHYTh MOTOMKH C KOMOWHAIIMEH TE€HOB, OJIM3KONW K POIUTEIbCKOMN
KoMOuHaruu. TakuM TMyTeM CO37aHbl HEKOTOPBIC IMOPOJbI JKMBOTHBIX W COpTa
pacTeHUMN.

[I. Tlopsimok BBIOJHEHUS PAOOTHI :

1.3yunts 3ananue

2.M3y4uTh 001111E TEOPETUUECKUE MTOJOKEHUS TPAKTUUECKOTO 3aHATHUS .
3.1IpuCTYyUTh K BBIOJIHEHHIO 3aJaHUS

4. Odbopmuts paboty



5.IIoka3aTh pe3ynbTaThl IPENOIaBaTEIII0

V. Boripocs! 17151 caMONpOBEPKHU:

1. Kak otpaxaercsa BausiHue (HaKTOPOB OKPYXkKaIOIIEH Ccpeabl Ha MPOSBICHUU
KaueCTBEHHBIX U KOJIMYECTBEHHBIX TPU3HAKOB?

2.B dYem MOXeT 3aKkiouyaTbcsi OHMOJOTMYECKOE 3HA4YeHHe MpeoOpa3oBaHuUs
(denotuna noj Bo3AaeicTBUEM (PAKTOPOB Cpesibl O€3 U3MEHEHHS TeHOTHIA?

V. nomarnixee 3ajaHue

1. Joodopmuths MaTepuai.

2. 3y4nTh peKOMEHIOBAaHHYIO JTUTEPATYPY .

V1. Criucok ucnonb3yeMou TuTepaTypsbl

1. 1.K. bensieB «O0mas ouosnorusi».-M.: [IpocBemienune , 2016 r.

2. IO.N. Toasguckuii «OO01ast OMoI0rus»

3. B.B. 3axapoB «o6mas 6uosorus».-M.: [Ipocsemienue, -2016 r.

VIIl. 3aganue :

1. CpaBaute 2—3 pacTeHus OAHOTO BUIa (WM UX OTHAEIbHBIC OpraHbl: JIUCTHS,
CEMEHa, TUIOJBI U JIp.), HAWIUTE MPU3HAKHU CXOJICTBA B MX CTpoeHUH. OOBICHUTE
MPUYHHBI CXOACTBA 0COOEH 0JTHOTO BUJIA.

2. BeisiBUTE y HCCIeIyeMbIX PACTeHUI MPU3HAaKU paznuyus. OTBEThTE Ha BOIPOC:
KaKhe CBOMCTBA OPraHM3MOB 00YCIIOBIMBAIOT PA3IUYMUS MEXKAY OCOOSIMH OTHOTO U
TOTO 7K€ Buaa?

3. 3anonuu Tabnuny «CpaBHUTENbHAS XapaKTEPUCTUKA PACTCHUI:

CpaBHUBaeMbIi Bereratusanle Hacnexncrsenusnie N3menunBrie
MpU3HAK OpTraHbI MIPU3HAKHU MIpU3HAKHU
pacTteHus
dopma
JlnnHa
[[Iupuna

4. Packpolite 3HaU€HUE ITUX CBOMCTB OPraHMU3MOB I BOoIrouU. Kakue, Ha Bai
B3IJISA/l, Pa3auyusi OOYCJIOBICHBI HACIEACTBEHHOM HW3MEHYMBOCTHIO, KaKHe —
HEHACJICJICTBEHHOW W3MEHYMBOCTHIO? OOBSCHUTE, KaK MOTIM BO3HUKHYTH
pasuuus MeXay 0coOsIMU OJHOTO BU/IA.

5. Cuemnaiite BBIBOJI.

IIpakTuyeckas padora Ne 5

Tema : «lIpucnocodsieHre opranuszma K cpeae 0O0OMTAHHUSA »




Lens : nmokasaThb , YTO YCJIOBHSI cpenbl OOWTaHHS (OPMHUPYIOT HajJudHe
OIIPENEICHHBIX IKOJOTNYECKUX MPUCIIOCOOJIEHUI Y OPIraHU3MOB , €€ HaCEISIOIIMX

IIponomxurenpHoCcTh 1 4. 30 MuUH.

| . MarepuanbHble U JOKYMEHTAJIbHOE 00€CIIeYEHUE :

1.13ananue

1.2Metoanueckre peKOMEH IalUK 10 BBHIMOJHEHHUIO TPAKTHUYECKUX paboT.

1.3JIuctel ctanpaptHoro ¢popmara A4 (297*210)

1.4PucyHKH , Ha KOTOPBIX M300pakeH BHEIIHUI BUJ NITUIL Pa3HbIX YKOJIOTMYECKUX
TPy, UX KIIOBBI U JIAIBI .

Pasanunue dopmm NINIbuX HOT:

f—cipuxa; 2 —paposaa; 3 — anraa; 4 — dasana; 5 — corona ([kpevera); 6 — adpurancroroe
cipayca; 7 — kpoxaas; 8§ — wuao-xasku; 7 — wenoaunckoro aucra; 10 — dpasrona; /f — aucyxn; 22
— noranrm; 13 — sumopoara.







1.M3yuuth 3ananue
2.M3y4UTh 00IINE TEOPETUUECKUE TTOTOKEHHUS MPAKTUUECKOTO 3aHATHS

3.IIpuctynuTte K BHIMOTHEHUIO 3a1aHUS

4. Opopmuts paboty

S.Iloka3aTtp pe3ynbpTaThl MPENOIaBATEII0

IV. Bonpocs! 111 caMONpOBEPKH:

(1 Kakwue dakropsl Hambonee 4acTO OTPAaHUYMBAIOT POCT M PA3BUTHE TAKUX
IIEHHBIX BUJIOB PBIO , KAK OCETPOBBIE WIIH JIOCOCEBBIC 7

[1 B Tponmyeckux pailoHOB OK€aHa ,IJie MHOTO CBETa M TEIUIa , )KU3Hb OYCHb
OemHa . DTH pailoHbI HA3bIBAIOT OKEAHWYECKUMH ITYCTHIHSIMU. Kak BbI

IyMaeTe , YTO OTPAHUYUBACT 3/I€Ch Pa3MHOKEHUE OJTHOKIETOYHBIX BOJIOPOCTEH ,
OT KOTOPBIX , B CBOIO OYEPE/Ib , 3aBUCSIT )KUBOTHEIC ?

1 Kakume wm3BecTHbIe BaM (PAKTOPHI MO3BOJISIIOT TOBOPHUTH O COOTBETCTBHH
MEXIy OpraHU3MaMH B CPeJIoi 0OnTaHMs ?



V.Jlomaninee 3a1aHue

1. Joodopmuts MaTepuai.

2. IBy4uTh peKOMEHJOBAHHYIO JIUTEPATYPY .

VI. Coucox ncnonp3yeMon JIuTepaTyphl

1. J.K. bensieB «O0mas ouomnorusi».-M.: [Ipocsemienue , 2016 r.

2. IO.N. llonauackuit «O06mass 6uoI0rus»

3. B.B. 3axapos «o6mas ouonorusi».-M.: [Ipocsemenue, -2016 r.

VII. 3aganue

1.PaccMoTpuTe 3aaHie€ KOHEYHOCTH MTHI] ,00UTAIONINX B pa3HbIX MecTax (puc
1),

CpaBHUTE JJMHY HOT C JUIMHOW TAajbleB , OTMEThTE CIEHHUATU3AIUI0 B
3aBUCUMOCTH OT OOBEKTOB JIOOBIUH .

2.Ilo3nakomTech ¢ GhOpMON M CTpOEHHUEM KIIIOBOB NTHIl (pUC. 2 ) U clenanTte
BBIBOJIBI O XapaKTepe WX MUIIU U CIIocoOe ee JoObIBaHMUS.

3. Cnenaiite OOIIINIA BBIBO/I.

5.5 3apanms A8 NpPOBeleHHS HTOrOBOIO KOHTpPOJIsi B (opme
nudpPepennmpoBannoro 3auera /3 1

TEKCT 3AJIAHUSA ycTHOro oTBeTa:

1. Kpurepun xxu3Hu. YpoBHU OpraHU3alMK )KUBON MaTEpHUU.
2. XUMHUYECKAN COCTaB KIJIETKH: HEOPraHMYECKUE BEIECTBA, 3HAUYECHUE U
CTPOCHHE.
3. Opranuyeckue BEMIECTBA KIETKU: YIJIEBOABI U JIUIIHIBIL.
4 Bbenku: cocta, cTpoeHnE MOJIEKYJ, 3HAUYCHHE.
d. HyxkiienHOBBIE KUCTOTHI: BUABL, CTPOECHUE, 3HAUCHHE.
6 [IpokapuoTndeckas KiIeTka: CTpoeHUE U G YHKIIMOHUPOBAHHE.
7. bakrepunu.
Bupycsl.
Q. Opra"ouibl 5yKapuOTUYECKON KIIETKHU.

10. Ilwmromma3matmueckas MeMmOpaHa: CTpoeHHE, MEMOpaHHBIH TPAaHCTIOPT
BEILIECTB.

11. HacnenctBeHHBIN anmnapat KJIETKU: ]Ip0, HAOOP XpOMOCOM.



12. DHepretnueckuii OOMEH B KIIETKE.

13. Ilnactuueckuii 0OMEH Ha nmpuMepe OMOCHUHTE3a OEIKOB.

14. Ku3HeHHBIN ITUKI KIeTKH. MUTO3.

15. O6pa3zoBanue ramer. Melos.

16. DOmOpuoHanbHOE Pa3BUTHE KUBOTHBIX.

17. TloctamOpuoHalibHOE Pa3BUTHE.

18. T'enermka Kak Hayka. MeToabl U3YUYCHHUS HACIICICTBCHHOCTH.
19.  OcHOBHBIC 3aKOHOMEPHOCTH HACJICTOBAHUS M TIOHATHS T€HETUKH.
20.  Ilepssriit u BTOpOIi 3aK0oHBI [.Menpens.

21. I'enetnueckue 3axoub! I'. Mennens.

22. CleruieHHOE HACJIEI0OBaHUE

23. HacnenoBaHue NMPU3HAKOB, CIIETUICHHBIX C ITOJIOM.

24. BsaumoneiicTBHE TEHOB.

25.  Buasl uamMeHunBOCTH. Moaudukaiuu.

26. HacnencTBeHHass N3AMEHYMBOCTh. MyTaIuu.

27. Cenekmus kak Hayka. OgoManrHUBaHuE. MeETOIbI CEICKIINH.
28.  3akoH roMosoruyeckux psgoB. COBpeMEHHBIC IOCTHKEHUS CEIICKITUU.
29. Teopwus BONIONMHU KUBOTO Ha 3eMIIe.

30. Dsomronmonnas teopus Y.Jlapsuna.

31. EcrectBeHHbI 0TOOp: POPMBI I MEXAaHU3MBI.

32. IIpucnocoOJeHHOCTh B €€ OTHOCHUTEIBHBIN XapaKTep.

33. Kpurepuu u cTpykTypa BUaA.

34. Tlonynmamust Kak eAWHUIA DBOJIONHMH: JApeid TEHOB, MOMYJISIUMOHHBIC
BOJIHBI.

35. ['maBHBIC HampaBICHUS IBOIIOMUH. MaKpO- U MUKPO-3BOJFOIIHS

36.  DBOIOIMS pacTUTETHLHOTO MUPA Ha 3eMIIe.



37.  DBOIIOIMS KUBOTHOT'O MUpPA Ha 3eMII€.

38. Teopus NpoUCXOKACHUS KU3HU.

39. IIpoucxoxneHue yenoBeka.

40. bBuocdepa: cocTaB u CTpOEHUE.

41. CoctaB 1 pyHKIMOHUPOBaHUE OMOreoeH030B. [IuieBsie enu u ceTu.
42. VI3meHenue 6uocdepsl Mo JEHCTBUEM YEIOBEUECKON e TEIbHOCTH.

3aIIaHI/ISI JJI1 OICHKHW OCBOCHM A yMeHI/Iﬁ N YCBOCHUA 3HAHUM NpeaACTaBIAIIOT cobom
3alaHus C BBI60pOM OTBCTA (C OJHHUM HJIN HCCKOJIbKHMMMH HpaBI/IJIBHBIMI/I), a TaK XK€
3a/IaHNs C ITOJIHBIM Pa3BCPHYTHIM OTBCTOM.

3AJIAHUS koin4ecTBO BAPUAHTOB - 4
WNHcTpyKIus A1 9K3aMEHYIOITUXCS

BaumartenbHO HpO‘{HTaﬁTe KaXXa0€C 3alaHUC U IIPCAJIaraCMbIC BApUAHTBI OTBCTA,
ecnu oHU uMeroTcs. OTBeuyaiiTe TOJBKO ITOCHe TOI'o, Kak Bbl nonstiin BOIIpOC H
IMPpOaHAJIN3UPOBAJIN BCC BApUAHTBI OTBCTA. Ha BeinosiHeHue OTBOJUTCsA 45 MUHYT.

Beimosinsiite 3amaHus B TOM IOpsJIKE, B KOTOPOM OHHM JaHbl. Ecim kakoe-To
3a7laHie BbI3bIBACT y Bac 3arpylaHeHue, NpPOIYCTUTE €ro U IOCTapauTeCh
BBIIIOJIHUTH T€, B OTBETAX Ha KOTOpble Brl yBepeHsl. K mpornymeHHsIM 3a1aHusIM
MOKHO OyJIeT BEpHYThCA, ecnu y Bac octanercst Bpemsi.

YacTte A ¢ BEIOOpPOM OTBETa COJEPKHUT 12 3amaHuii, B KOTOPHIX CIEayeT BHIOPATH
OIMH TpPaBWIBHBIA OTBET W3 NpemioxkeHHbIX. Yacth B ¢ BbIOOpoM oTBeTa
COIEPKUT 3 3alaHusl, B KOTOPBIX HYKHO YyKa3aThb HE MEHEE ABYX IpPaBUIIbHBIX
OTBETa, yKa3aTb  MOCIEJOBATEIBHOCTh  MPOILECCOB, JMOO  yCTAaHOBHTH
coorBercTBue. Yacte C comepkuT 2 3aaHus, B KOTOPBIX HYKHO JaTh
pa3BEPHYTHINA OTBET.

[Ipu BBIMONHEHWW 3aJaHU HENB3S MOIB30BATHCS YUEOHOW M BCIIOMOTATEIHHOM
JIATEPATYPOH.

Bapuanrt 1

Yacte A



K xaxxnomy 3a1aHuIO 4acTH A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOIBKO OAUH
BepHBIA. BbiOepuTe BEpHBIN, MO BallleMy MHEHUIO, OTBET, 3alHILNUTE €r0 B OJaHKe
orBeToB. Hanpumep, Al.1, A2. 3 uT.1.

Al. Kakas Hayka ucronb3yeT OJM3HELIOBBI METO/ UCCIAEAOBAHMS?
1) [IUTOJIOTHS

2)  TeHeTHKa

3)  cenmekuus

4)  cucremarHKa

A2. Opranouj, oOecreuuBarONMii OBICTpOE MPOJBIKCHUE BEIIECTB B KIIETKE,
peacTaBiIsieT co0oi

1)  xommiekc ["onmbmxu

2)  mIa3MaTHYecKyr MeMOpaHy
3)  DHIOIUIA3MAaTHYCCKYIO CETh
4)  MHKpPOTPYOOYKH IUTOILIA3MbI

A3. UYem oOecrmeuuBaeTCsl TOYHAs  IOCJECIOBATEIIBHOCTh  PACIIONOKCHUS
aMHUHOKHCJIOT B MOJIEKYJIe Oeka B Ipoliecce ero Onocunresa?

1)  MaTpUYHBIM XapaKTEPOM PEaKIUi B KIETKE

2) BBICOKOM CKOPOCTBIO XUMUYECKUX PEAKIUN B KIIETKE

3)  OKHCIHUTEIIBHBIM XapaKTePOM PEaKIui B KIETKE

4)  BOCCTaHOBHUTCIIBHBIM XapaKTEPOM PEaKIUi B KIETKE

A4. Kakoit Bupyc HapymiaeT paboTy IMMYHHOU CHCTEMBI YeJIOBeKa?
1)  monmMmenuTa

2)  ocIbl

3)  rpunma

4)  BWY



AS. Ilpu ckpemuBaHUU JOMUHAHTHBIX U PELIECCUBHBIX 0COOEH MepBOe rHOPUIHOE
MOKOJIEHUE eMH000pa3Ho. UeM 310 oObscHseTCA?

1) BCE 0COOU UMEIOT OTMHAKOBBLIM I'€HOTHUII

2) BCE 0COOM MMEIOT OJTMHAKOBBINA (DEHOTHIT

3)  Bce 0cOOM UMEIOT CXOJICTBO C OJTHUM U3 POJMTENCH
4)  Bce 0cOOM KUBYT B OJIMHAKOBBIX YCIIOBHUAX

A6. UTto sBNsI€TCS CTPYKTYPHOU equHUIIEH BUaa?

1)  o0cobn

2)  KOJIOHHS

3) cras

4)  momyssus

A7. KakoBbI OCIIEICTBUS JEHCTBHS ABMIKYIIIETO 0TOOpa?
1)  coxpaHEHHE CTApPbIX BHIOB

2)  mojaaep)KaHHe HOPMbI pEeaKIIun

3)  TOsIBIIEHHE HOBBIX BUIOB

4)  yctpaHeHHE 0COOCH ¢ HOBBIMHU MYyTalUSIMU

A8. Kakyto 3akoHOMepHOCTb 0TOoOpakaeT pucyHok? @

1) MHUIIEBYIO IETTh

2)  SKOJOTHYECKYIO MUPAMHIY

3)  xoJyiebaHUS YMCIICHHOCTH MOMYJISIU

4)  mporecc caMoperyJIsIun

A9. B npeobpazoBannm 6uochepsl riaaBHYO POIb UTPAIOT
KUBBIC OPTaHU3MBI

XUMHYCCKHUC ITPOLCCChI



(u3HUecKre NpoIecchl
MEXaHUYECKHUE SIBICHUSA
A10. B gem coctout cxonctso Mmonekyn JHK n PHK?
5)  coCTOST U3 ABYX MOJIMHYKJICOTHIHBIX LETCH
6) umeroT Gpopmy crimpanu
7)  9T0 OMOMOJMMEPHI, COCTOSIINE U3 MOHOMEPOB-HYKJICOTH/IOB
8)  o00e comepkar Mo HECKOJIbKY ThICSY I'EHOB

All. Ilpu ckpeunMBaHMM TOMATOB C KPACHBIMHM M KEITHIMHU IUIOJAMH TOJIYYEHO
NOTOMCTBO, Y KOTOPOrO MOJOBUHA IUIOJOB Oblja KpacHas, a MOJOBHHA >KEJTas.
KakoBbI reHOTHUIIBI poAUTENECH?

1) AAxaa
2) AaxAA
3)  AAxAA
4) Aaxaa

Al2. Tlouemy st arpo’KOCHUCTEMBI HE XapakTepeH CcOalaHCHUpPOBAaHHBIN
KPYTrOBOPOT BEIIECTB?

1) B ee cocTaB BXOAMUT HEOOJIBIIOE pa3HOOOpa3ne BUIOB
2) O Hee XapaKTepHO 0OJIbIIoe pasHOOOpa3ue BUIOB

3)  oHa UMeeT JUIMHHbBIC ST TUTAHHSI

4)  YUCIIEHHOCTh HEOOJIBIIOTO YKCJIa BUIOB B HEH BBICOKAS

[Ipu BeIMONHEHNM 3aaHui B13anummre HoMepa Tpex 3J1€EMEHTOB, OTHOCSIIUECS K
MIPaBUJIBHOMY OTBETY.

B1. Kakue ¢pyHKIIMN BBITIOTHSAET B KJIETKE SAPO?
1)  oOecreyuBaeT MOCTYIJICHUE BEIMIECTB B KICTKY

2)  CIY)KHT MECTOM JIOKQJIM3allMi HOCUTEJIeH HaclIeJICTBCHHON MH(OpManuu -
XpOMOCOM

3)  C MOMOIIBI0 MOJICKYJT IOCPETHUKOB yYaCTBYET B CHHTE3€ MOJICKYJI Oelika
4)  ygacTByeT B Ipolecce (OTOCHHTE3a
5) B HEM OpraHMYecKHe BEIISCTBA OKHCIIIOTCS 10 HEOPraHMYSCKUX

6)  ydacTByeT B 00pa30BaHHMH XPOMATH/I



[Ipu BeIMONHEHUU 3aJaHui B2 ycTaHOBHTE COOTBETCTBUE MEXAY OOBEKTAMH WIIU
IIPOLECCAMHU U OIIMCAHUEM HUX CBOMCTB U IIPU3HAKOB.

B2. VYcraHoBuTE  COOTBETCTBHE  MEXIYy CTPOCHHEM UM (PYHKIUSAMU
SHAOMIA3MaTHYECKOM CETH M KOMILICKCa ['0JbIKM: K KaXKA0KW MO3UIUH, JTAaHHOW B
MEepBOM CTOJIOIIE, MOAOEPUTE COOTBETCTBYIONIYIO MO3UIIMIO M3 BTOPOTO CTOJIOIIA.
BroummTe nonyueHHbId OTBET B TaOnMIly, a 3aTeM  IOJYYUBIIYIOCS
MOCJIEIOBATENIBLHOCTh OYKB MEpeHecuTe B OJIaHK OTBETOB (0€3 MpoOenoB U APYTrux
CHMBOJIOB).

CTPOEHHUE U ®YHKIIM1 OPTAHONOB

1) COCTOMT M3 TPYIIIHI MOJOCTEH ¢ My3bIphbKaMu Ha KOHIIAX

2) COCTOUT U3 CUCTEMBbI CBSI3aHHBIX MEXTYy COOOM KaHaJbIICB

3)  yuacTByeT B OMocuHTE3e Oenka

4)  yyacTByeT B 00pa30BaHHH JU30COM

5)  ygacTByeT B 00pa30BaHHMH KJIETOYHOM 000IOUYKH

6) OCYIIECTBIISIET TPAHCTIOPT OPTaHUYECKUX BEIIECTB B PA3HBIC YACTU KICTKU
OPT"TAHOUIbI

A) BHII0IIa3MaTHYECKAas CETh

b) xommnexc I'onbmxu

[Tpu BeIMONTHEHWY 3aaHuil B3 ompeaenuTe mocienoBaTeIbHOCTh OMOJIOTHYECKUX
ITPOLIECCOB U SIBJICHUI.

B3. VYcraHoBute, B Kakoil MOCJIEIOBATEIbHOCTH MPOUCXOJUT  IPOIECC
penymmkanuu JIHK.

A)  packpydywBaHHE CIIAPAIN MOJIEKYIIBI

b) BoznelicTBre PepMEHTOB Ha MOJIEKYITY

B)  oTnmencHme omHON menu OT Apyroi Ha yacTu Mojekyasl JJHK

I') npucoenuuenue k kaxnon uenu JJHK koMmrieMmeHTapHBIX HYKJIEOTH]IOB
J1) o6pazoBanue aByx mojekyn JIHK u3 ogHoit

Yacts C

s orBetoB Ha 3amanust 3Toi yactu (Cl - C2) galiTe monHBIA pa3BEepHYTHIN
OTBET.

Cl. Kakue npu3Haky XapaKTEpHBI ISl HAPCTBA PACTCHUM ?



C2. B nponecce tpancisanuu yyactsoasio 30 monekyn TPHK. Onpenenure uucio
AMUHOKHCIIOT, BXOJSIIUX B COCTaB CHUHTE3UPYEeMOro Oejka, a TaKkKe YHUCIO
TPUILIETOB U HYKJIEOTUIOB B F€HE, KOTOPBIM KOJUPYET 3TOT OEJIOK.

Bapuanr 2
Yacte A

K xaxxnomy 3a1aHnio 4acTH A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OAUH
BepHbIi. BbiOepure BEepHBIN, MO BallleMy MHEHHUIO, OTBET, 3alUILUTE €ro B OJIaHKe
orBeToB. Hanpumep, Al.1, A2. 3 uT.x.

Al. Ykaxute GOopMyJIUPOBKY OJTHOTO U3 MOJOKEHUN KIETOUHON TEOPHUH.

1) Knerku paCTeHI/Iﬁ OTIIMYarOTCAd OT KICTOK JXHMBOTHBIX HAJIN4YUCM
XJIOPOILIACTOB.

2)  Kiertka - eqvHHIIA CTPOCHHMS, KUZHEACATEIBHOCTH U Pa3BUTHSI OPraHU3MOB.
3) Kietku mpokapuoT He UMEIOT 0(OPMIICHHOTO si/Ipa.
4)  Bupychl He UMEIOT KJIICTOYHOTO CTPOCHHUSI.

A2. B cocTtaB kakux MOJEKYy1 BXOIUT (ocdop, HEOOXOAUMBIH BCEM HKUBBIM
opranuzmam?

1)  xupoB

2)  MOHOCaxapHIO0B
MOJINCaXapHu 0B

3)  HYKIECHHOBBIX KHCIIOT

A3. Kakue KJIETKM 4enoBeKa HauOoJyiee CYIIECTBEHHO PA3IMYAIOTCS MO Ha0Opy
XpoMocom?

1) COCIMHUTEILHOW U SIUTEINAIIBHON TKAHEH

2)  TIOJOBBIC MYXCKHE U )KCHCKHE

3)  TOJOBBIE M COMATHYCCKHE

4) MBILIEYHON U HEPBHOW TKaHEU

A4. Kakue reHbl OposBIISIIOT CBOE JIEUCTBUE B IEPBOM TMOPUIHOM MOKOJIECHUU?

AJIJICJIbHBIC



AS.

JTIOMHUHAHTHBIC
pEILIeCCUBHBIC
CIICTIJICHHBIC

CXOICTBO M POJACTBO OpPraHU3MOB, OOYCJIOBJIEHHOE

IMPOUCXOKACHUA, JIC)KUT B OCHOBC

5)
6)
7)
8)

dbopMupOBaHUS MEXKy HUMHU MUILEBBIX CBS3EH
UX y4acTHUsl B KPYTOBOPOTE BEILIECTB
UX COBMECTHOT'O OOUTAHUSI B YKOCHUCTEME

uX Kiaccuukanuuu, 00beIUHEHUS B TPYIIIIbI

OOIIHOCTBIO HUX

A6. B uem MMPOABIIACTCA POJIb HaCHGHCTBeHHOﬁ N3MCHYHUBOCTHU B G)BOJIIOIII/II/I?

1)
2)

B noBbIIeHNH KU3HECIIOCOOHOCTH MOMyJIIIun

B yBenuueHMM TreHETHYEeCKOTro pa3zHooOpasus ocoOeil B MOMyNSIUU U

MOBBIICHUH Y PEKTUBHOCTH 0TOOpA

3)

B yMeHbllIeHUH TE€HETHYECKOTO pa3HooOpa3usi ocolbeil B TMOMYJSLUUA U

MOBBIICHUHU Y PEKTUBHOCTH 0TOOpA

4)

B yBenmnueHnM HEOMHOPOJHOCTH OCOOCH B MOMYJSIMA W CHIDKCHUU

s pexkTuBHOCTH 0TOOpA

A7.

O qcM CBUACTCIILCTBYCT CXOOCTBO YCIOBCKa C

YeJI0BEKOOOpa3HbIMU 00e3bstHAMU ?

COBpPCMCHHBIMHU

1) 00 ux poacTBe, MPOUCXOMKIACHUH OT OOIIETO MPEaKa

2) 0 pa3BUTHH UX IO IyTH UIN0AIANTAIIHH

3) 0 BO3MOKHOCTH IIPEBpPAILCHUS COBPEMEHHBIX UEI0BEKOOOpa3HBIX 00€3bsSH B
YeJIoBeKa

4) 0 BO3MOXXHOCTH BO3HHKHOBEHHS PEUH Y YEIOBEKOOOPA3HBIX 00€3bsH

A8. Kakoii mporiecc cnocoOCTByeT HEOJHOKPATHOMY HCITOJIb30BAHUIO PACTEHUSIMH

OOHHX M TCX K€ XMMHNYCCKHUX DJICMCHTOB, IIOTJIOIIIACMBIX M3 TTOYBHI?

1)
2)

KOPHCBOC JaBJICHUC

dboTocuHTE3



3)
4)

CaMOpCrysinusi

KpYTOBOPOT BEUIECTB

A9. DuHepreTuyeckuii OOMEH HE MOXET HATH 0€3 IJIaCTUYeCKOro, TaK Kak

IUTACTUYSCKUI OOMEH MOCTaBIISICT AJIs1 QHEPTCTHYCCKOTO

1)
2)
3)
4)
A10.

oorateie sHepruen Monexybl AT
(epMEHTHI 15l YCKOPEHUS PEeaKIIHii
KUCJIOPOJT JJISl peaKLuil paciieruieHus
HEOPTaHWYECKUE COTH U KUCIIOTHI

Ha kaxoi craauun 3M6pI/IOHaJ'IBHOFO Pa3BUTHA 00BbEM MHOTOKJIETOYHOTO

3apo/IbIliia HE TPEBBIIACT 00BEMa 3UTOTHI?

1)
2)
3)
4)

OIUIOZOTBOPEHHUS
OJ1acTyIbl
racTpyJbl

OpraHoOrcHe3a

Al1l. KakoBsl mocneacTBus ACHCTBUSI CTAOMIN3UPYIOIIEro otoopa?

1)
2)
3)
4)

COXpaHEHHE CTapbIX BUJOB
COXpaHEHHE HOPMBI PEAKIINU
NOSIBJIEHNE HOBBIX BUJIOB

COXpaHEHHE 0co0el ¢ HEM3MEHEHHBIMU ITPU3HAKAMHU

A12. B cenekiuu pacTeHUN UCTOJIB3YIOT METO]T MOJUTUIOUIUM JJ1s TTOTyUYCHUS

1)
2)
3)
4)

[Tpu

SIBJIEHUSI TETEPO3UCA
YUCTBIX JIMHUMN
BBICOKOYPOXKaWHBIX COPTOB
TPAHCT€HHBIX PACTECHUM

BBINIOJIHEHUN 3adaHuii Bl B OJaHK OTBETOB 3alUINIATE HOMEpa TpexX

9JICMCHTOB, OTHOCAIIHCCA K IIPAaBHJIBHOMY OTBCTY, HAYHMHAA C HCpBOfI KJIICTOYKH,

0e3 MPOIYCKOB U 3HAKOB MPETTHHAHUS.



Bl. TlosBneHne KakuxX M3MEHEHUM Yy PACTEHHl B IPOLECCE SBOJIOLUUHN HE
CIOCOOCTBOBAJIO 00IIEMY OIBEMY UX OpPraHU3aLUu ?

1) ITossBneHKne KOpHEN Y APEBHUX MTAIIOPOTHUKOB.

2)  TlosBnenue xja0poduiIa y MXOB.

3) Bo3HUKHOBEHHE TKAHEN Y XBONHBIX.

4)  BO3HHMKHOBEHHE CEMCHH y I'OJIOCEMCHHBIX.

5)  TlosiBneHue nBeTKa U IJI0Ja Y IOKPHITOCEMECHHBIX.
6) Bo3HuKHOBEHHE MPOBOJSIINX TKAHEH Y IIBETKOBBIX.

HpI/I BBITIOJTHCHHU U 3a)1aH1/1171 B2 YCTAHOBHUTC COOTBCTCTBUC MCIKIAY 00BEKTaMHU WU
ImponeccaM U OIIMCAHUCM HX CBOMCTB U ITPU3HAKOB.

B2. YcraHoBUTE COOTBETCTBHE MEXKIAY XapaKTEPUCTUKON MYTAIlUU U €€ TUIIOM.
4)  XpOMOCOMHBIC

5)  reHHbIe

6)  reHOMHbIE

XAPAKTEPUCTUKA MYTAIIMU THIIbI MYTALN

A)  BKIIOYEHHE JABYX JIMIIHUX HYKJICOTHA0B B MoJiekyny JTHK

b) KpaTHOE YBEJIMUYCHHUE YHCJIa XPOMOCOM B TallJIOUTHOM KIIETKE

B)  HapymieHue nocienoBaTeIbHOCTH AMUHOKHCIIOT B MOJIEKYJie Oenka
I) MOBOPOT y4acTka XxpoMocoMbl Ha 1800

J1) yMeHbIIEHUE YuCIa XpPOMOCOM B COMAaTHUECKOM KIIETKE

E) oOmMeH yuacTkaMu HETOMOJIOTHYHBIX XPOMOCOM

[Ipu BeimosiHEHUM 3amaHuii B3 ompeaenuTe mocieqoBaTeIbHOCTh OMOIOTHYECKUX
MPOLIECCOB U SABJICHUM.

B3. YcTanoBuTe mocnaenoBaTeIbHOCTh ATAIIOB YHEPTETUYECKOTO OOMEHa.
A)  pacuiemieHre OHOIOIUMEPOB 10 MOHOMEPOB
b) noctynnenne opraHnuecKuX BEIIECTB B KICTKY

B) OKHCJICHHUE MOJOYHOM KHUCIOTHI A0 YIJICKHUCJIOIo ra3a v BOJbI



I') pacerienne riaroKo3bl 10 MOJIOYHOM KHCIOTHI
) cunre3 nByx monekyna ATD
E) cunre3 36 monekyn ATD

3anumute B Tabmuily OyKBBI BBHIOpAHHBIX OTBETOB, a 3aTe€M IMOJYYHBIIYIOCS
MOCJIEIOBATENBHOCTh OYKB IEpeHecuTe B OJIaHK OTBETOB (0€3 MpoOeoB U APYTrux
CHMBOJIOB).

Yacts C

Jlnst otBeTOB Ha 3ananust 3Toit yactu (C1 - C2) ucnonb3yiTe crieruaibHbIi O1aHK.
3anummute cHavyayna Homep 3ananus (C1 u 1.1.), 3aTem Ha 3aganus Cl - C2 naiite
KpaTKUU OTBET U3 OJIHOTO-ABYX MpeaokeHnil, a Ha 3aganusa C3, C4, C5 - nonHbIi
Pa3BEpPHYTHINA OTBET.

Cl. Ilouemy TOBBIIIAETCS  YCTOWYMBOCTH  HACEKOMBIX-BpEIUTENEH K
SITOXUMHUKaTaM?

C2. Haiigute omnOKM B MIPUBEICHHOM TEKCTE. YKaXUTE HOMEpaA MPeJI0KECHHH, B
KOTOPBIX CCIaHbl OITUOKH, OOBSICHUTE HX.

Bapuanr 3
Yacts A

K kaxnoMmy 3agaHuto 4acTu A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJBKO
OJIMH BepHBINA. BriOepuTe BEpHBIN, MO BalleMy MHEHHIO, OTBET, 3aIUIIUTE €r0 B
Omanke orBeroB. Hanmpumep, Al.1, A2. 3 u T.1.

Al. Kakoii ypoBeHb OpraHm3ali >KMBOW TPHUPOABI TPEACTABIACT COOOU
COBOKYITHOCTb BCEX 3KOCUCTEM 3EMHOTO I1apa B UX B3aUMOCBSI3H?

1)  OuocdepHsIit

2)  DKOCHUCTCMHBIH

3)  HOmyIANHOHHO-BHIOBOM
4)  OHOreolECHOTHYECKHUI

A2. A30THCTOE OCHOBaHUWE aJICHUH, prO03a U Tpu octatka Poc—(hOPHON KUCIOTHI
BXOJAT B COCTaB

1) JHK



2) PHK
3) AT®
4)  Oenka

A3. HN300paxE€HHYI0 Ha PHUCYHKE pPACTUTEIbHYIO KJIETKY MOXHO Yy3HaTh IO
HAUIMYHUIO B HE HEU

1)  sngpa

2)  MIa3MaTHYeCKOW MeMOpaHbI
3)  BakyoJjei

4)  SHAOIUIa3MAaTUYECKOH ceTH

A4. bnarogaps KakomMy TpoIIECcCY B X0JI€ MUTO3a 00pa3yrOTCs T0YEPHUE KIETKHU C
Ha0OpPOM XPOMOCOM, PaBHBIM MAaT€PUHCKOMY?

1)  oOpa3oBaHUs XpOMATH]

2)  coupanM3amnuyd XpoMOCOM

3)  pacTBOpeHHS SAECPHOI 000TOUKH

4)  ne’eHus IUTOILIa3MbI

AS. Tlouemy GakTepun OTHOCSAT K OpTaHU3MaM MPOKapruoTaM?
1)  COCTOAT U3 OJTHOM KJICTKH

2)  WMCIOT MEJIKHE Pa3MephI

3)  He uMerT 0OPMIICHHOTO SApa

4)  ABISAIOTCS TeTEPOTPOGHBIMH



A6. Tlponiecc oOpa3zoBaHusl AUIUIOMAHONW 3UTOTHI B PE3YJILTATE CIUSHUSA MY>KCKOU

U JKCHCKOM rariIOnJHBbIX IaMCT HAa3bIBAIOT

1)
2)
3)
4)

KOHBIOTAlIUEN
OIBIJIEHUEM
OIJIOJOTBOPEHUEM

KPOCCHUHI'OBEPOM

A7. Ot rubpu0B MEPBOro MOKOJEHUS BO BTOPOM IOKOJIEHHHM poxaaercs 1/4

ocoOeil ¢ pPCUCCCUBHBIMU TMPU3HAKAMH, YTO CBUACTCIBCTBYCT O IIPOABIICHHUH

3aKOHa

1)  CUEIUICHHOTO HACJEIOBAHUS

2)  pacuierieHus

3)  HE3aBHCHUMOI'O HACIICJOBAHUS

4)  IPOMEXYTOYHOTO HACJICIOBAHHUS
A8. Kakas Hayka TIO3BOJISET OPHEHTHUPOBATHCS B OTPOMHOM MHOT000Opa3vu
OpraHu3MoB?

1)  sKojorus

2)  cHcTeMaTHKa

3)  Owuonorus

4)  OoraHHKa

A9. K commanbHbIM (hakTOpaMm, UTPAIONIUM CYIIECTBEHHYIO POJb B IBOJIOIUU

IIPpCAKOB COBPCMCHHOI'O YCJIOBCKA, OTHOCUTCA

1)
2)
3)
4)

HaCJICJICTBCHHAS] N3MCHUNBOCTh
O0opb0a 3a CymecTBOBaHUE
€CTECTBEHHBII 0TOOP

YJI€HOPa3/Ie/IbHAsl PEUb

A10. TlosBneHne y APEBHUX MIEKONMUTAIONIMX YETBHIPEXKAMEPHOIO CepAlla,

TEIUIOKPOBHOCTH, PA3BUTOM KOPBI TOJIOBHOT'O MO3Ta - IIPUMEP

1)

UIMoalanTaun



2)  apomopdo3sa
3)  OWONOrMYEecKOro mporpecca
4)  OHWOJOrHYECKOro perpecca

All. IlpuHUMI KOMIUIEMEHTAPHOCTH JIEKUT B OCHOBE OOpa3oBaHUsI BOJOPOIAHBIX
CBSI3EU MEKIY

1)  aMHHOKHMCIIOTaMHU U MOJICKYJIaMH OejKa

2)  wmywieorugamu B mojekyie JJHK

3)  IJIHIEPUHOM U XKUPHOH KUCIOTOM B MOJICKYJIE JKUPA

4)  TJIIOKO30W B MOJICKYJIE KICTYATKH

A12. B ocHoOBe pocTa J11060r0 MHOTOKJIETOYHOTO OpPTaHu3Ma JISKUT MPoliece
1)  wMeiio3a

2)  MuTO3a

3)  OIIOIOTBOPEHUS

4)  cuHTe3a MOJCKYI A

ITpu BeIMONHEHNHU 3aaHuii Bl3anummre HoMepa Tpex JIEMEHTOB, OTHOCSIIUECS K
[IPAaBUJILHOMY OTBETY.

Bl. K nmaneoHTOJIOrMYECKUM J0KA3aTEILCTBAM DBOJIIOIIUUA OTHOCST
1) OCTaTOK TPETHErO BEKa Yy YEJI0OBEKa

2) OTIEYaTKU PACTCHUH Ha IIacTaX KaMEHHOTO YTJIs

3) OKaMEHEBIIIME OCTaTKU MamOPOTHUKOB

4) POXJICHUE JIFOJIEN C TYCTBIM BOJIOCSIHBIM TOKPOBOM Ha TEJIE

5) KOITYMK B CKEJICTE UEJIOBEKa

6)  QWIOreHeTHYEeCKU P JIOIIA TN

[Tpu BeIMONHEHUHU 3a1aHui B2 ycTaHOBHUTE COOTBETCTBUE MEKIY OOBEKTaMU WUIIU
MpOLECCaMU M OMTMCAHUEM HUX CBOMCTB U IPU3HAKOB.

B2. YcTaHOBUTE COOTBETCTBUE MEXKIY NMPU3HAKAMHU U3MEHUUBOCTHU U €€ BUJIAMMU.

INPU3HAKHN UIBMEHUYNBOCTHU



1)  o0ycioBicHa MOSBICHUEM HOBBIX COYCTAaHUI I'eHOB

2)  o0ycnoBiieHa U3MEHEHHEM T'€HOB H XPOMOCOM

3)  y IOTOMKOB MOSBJISIFOTCS HOBBIC IPU3HAKH

4)  y OTOMKOB COYETAIOTCS POJIUTEILCKUE MPU3HAKU

5)  y ocobeit u3MeHnsieTcst Konu4decTBo Wik crpykrypa JJHK

6) vy ocoOeii He U3MeHseTCsl KonuecTBO wim cTpykrypa JJHK
N3MEHYMBOCTD

A) MyTanMoHHas

b) xomObunaTuBHas

[Tpu BeIMONTHEHUHU 3aaaHuil B3 ompeaenuTe mocienoBaTeIbHOCTh OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUM.

B3. YcranoBute IIOCJICA0BATCIbHOCTD, OTpaXXarolUlyro CUCTCMATHYCCKOC
ITOJIOKCHUC BHOA KaHYCTHa}I OcnsgHKa B KJ'IaCCI/I(i)I/IKaLII/II/I JKNMBOTHBIX, HAYHMHAasA C
HavMEHBIIEH KaTCrOpHHu.

A)  wiacc Hacexombie

b) Bux Kanycthas Oensaka
B)otpsn Yennryekpoliabie

I') Tun Ynenucronorue

J1) pon OropoHbie OeITHKH
E) cemeiictBo bensuku
Yacts C

Jlns OoTBEeTOB Ha 3aJaHUs dSTOM YaCTH MCIIONB3YHWTE CIEIUAIbHBIN OJaHK.
3anummute cHayana Homep 3amanusa (Cl - CS5), 3arem nHa 3amanust C1-C3 naiite
KpaTKU{ OTBET W3 HECKOJIbKUX CJIOB WJIM OJHOTO-ABYX MpPEIJIOKEHUM, a Ha
3aganusi C4-C5 - moJaHbIN pa3BepHYTHIN OTBET.

Cl. Haiimutre ommOKku B MPUBEAEHHOM TEKCTE, UCHPABHTE UX, YKAXKUTE HOMEpa
MpEVIOKEHU, B KOTOPBIX OHHM CHENaHbl, 3alUIIWTEe O3TU MPEJIOKEeHUs 0e3
OIIHOOK.



1. YV pactenuii, Kak U y BCEX OpraHU3MOB, IPOUCXOJIUT OOMEH BEIIECTB.

2. OHHM ABIIIAT, MUTAKOTCS, PACTYT U PA3MHOKAIOTCS.

3. Ilpu npIXaHUU OHM MOTJIOIIAOT YTJIEKUCIIBIN T'a3 U BBIACISIOT KUCIOPO.
4. OHU pacTyT TOJBKO B MEPBBIE TOBI JKU3HU.

5. Bce pacTenus o TUIy MUTAHUS aBTOTPO(HBIE OPraHU3Mbl, OHU PA3MHOKAIOTCS
U PacCIpOCTPAHSIOTCS C IOMOILBIO CEMSH.

C2. Yto mpou3oiieT ¢ KJIETKaMU SMUTEIHAIBHON TKAHHW, €CIU MX MOMECTHTH B
Boay? OTBeT 0O6OCHYIITE.

Bapuanr 4
Yacts A

K kaxmomy 3amaHuio 4acTH A JaHbI HECKOJIBKO OTBETOB, M3 KOTOPBIX TOJBKO
OJIMH BepHBIA. BriOepuTe BEpHBIN, 10 BalieMy MHEHHIO, OTBET, 3aIHIIUTE €ro B
6nanke orBeroB. Hampumep, Al.1, A2. 3 u T.x.

Al. CXO,IICTBO CTpOCHUSA M KUBHCACATCIBHOCTU KIICTOK OPraHU3MOB PpPa3HbIX
HapcCTB YKUBOU IMpUPOALI - OAHO U3 MOJIOKEHU I

1)  Teopuu 3BONIOIUH

2)  KJIETOYHOH TEOPHH

3)  ydeHus 00 OHTOrCHE3E

4) 3aKOHOB HACJIECTBEHHOCTHU

A2. MoHoMepaMu MOJEKYJl KaKUX OpPraHHYeCKUX BEIIECTB  SBISIOTCA
AMUHOKHCJIOTHI?

1)  OGenkos

2)  YIIIEBOJIOB

3) JHK

4) JINITAOB

A3. KneTku opraHu3MoB BCE€X LIAPCTB JKUBOW MPUPOIBI UMEIOT

1)  00010YKy U3 KIETYaTKH

2)  sapo



3)  xommiekc ["onbmxu

4)  mna3MaTHYeCKyro MeMOpaHy

A4. Onpeaenute, Kakou MPOLECC B KIETKE N300PaKEH C TOMOIIBIO CXEMBI.
1)  temHOBas ¢a3a HoTOCHHTE3a

2)  OwocuHTe3 OejKa

3)  peaxiuu rIIMKOIn3a

4)  peakIiys OKHCJICHHS BEIECTB

AS. Bupyc CIIM/la MoxeT GpyHKUMOHUPOBATH B KIETKAX

1)  HepBHBIX

2)  MBIIICYHBIX
3)  omIHTEIMATBHBIX
4)  KpoBH

A6. Kak Ha3bIBaeTCs METOJ, CYHUIHOCTh KOTOPOTO COCTaBJISIET CKpEIIUBaHUE
pOIUTENBCKUX (OPM, Ppa3TUYAIONIUXCS TIO0 Py MPU3HAKOB, aHAIN3 WX
MPOSIBJICHUS B PsIA€ TOKOJIEHUH ?

1)  ruOpUAOIOTHICCKUM
2) [IUTOTE€HETUYECKAM
3)  OJIM3HELOBHIM

4)  OMOXMMHYECKUM



A7. YnotpebiieHre HApKOTUKOB OKa3bIBACT BPEAHOE BIUSIHUE HA MOTOMCTBO, TaK
KaK OHH BBI3BIBAIOT

1)  HapymieHHWE ICUXUKU

2)  HapymeHue paboThl IEYCHU

3)  u3MeHeHHe pabOoThI MOYEK

4)  W3MCHEHHUE IeHeTUYECKOTO armapara KIeTKH

A8. Y HacekoMOro, M300pak€HHOT0 Ha PUCYHKE, pa3BUTHE

1)  Hempsimoe

2) ¢ KYKOJIKOM

3)  npsmoe

4) ¢ IOJHBIM IIPEBpAICHHEM

A9. Ilox Bo3aelicTBHEM Kakoro (akropa

ABOJIIONIAN Yy OPTaHU3MOB COXPAHSIOTCS ITOJIC3HBIE TIPU3HAKH ?
1)  myTanwmii

2)  BHYTPHBHJIOBOU OOpHOBI

3)  MEXBHIOBOW OOPHOBI

4)  eCTeCTBEHHOTo 0TOOpa

A10. Kakyro ¢ yHKIHIO BHITIOTHSET B KJIETKE XpoMocoma?
1)  dorocuHTe32

2)  OuocuHTEe3a Oelka

3)  daromurosa

4)  HOCHTENs HACICACTBECHHON MH(POPMAIIH



All. B ocHoBe oOpa3oBaHuUsl MENTHUJIHBIX CBSA3EH MEXKIYy aMUHOKHUCIOTAMHU B
MOJIeKyJe OesKa JeKUT

1)  *pUHIMI KOMIUIEMEHTAPHOCTH

2)  HEpacTBOPUMOCTH AMUHOKHCIIOT B BOJIE

3)  pacTBOPUMOCTb aMHHOKHUCIIOT B BOJIC

4)  HanMYue B HUX KAPOOKCWIBHOM M aMHUHHOM TPYIIIT

Al2. C momMoImp0 KakorO METO/Ja BBISBISCTCS BIMSHUE T'CHOTHIIA M CPEIbl Ha
pa3BuTHe pedeHka?

1)  reHeaJormyecKoro

2) OJIN3HELIOBOT'O

3)  IMTOreHEeTHYECKOro
4)  ruOpHUI0JIOTHYECKOTO

[Tpu BeIMONHEHNY 3a1anuii Bl3anummTe HoMepa Tpex 3JIEMEHTOB, OTHOCAIIUECS K
PaBHUJILHOMY OTBETY.

B1. Yem Meiio3 oTinuaercss OT MUTO3a? 3aMUIIUTE COOTBETCTBYIOMINE HUDPHI.
1)  OOpa3yroTcs Y4eThIpe raluIOuIHbIC KICTKH.

2) OO6pa3yroTcs ABe JUTIIOWIHBIC KIETKHU.

3)  IIpoucxoauT KOHBIOTAIMS U KPOCCHHIOBEP XPOMOCOM.

4)  IIpoucXoAWT CIIUPATU3ALUST XPOMOCOM.

5)  JlenmeHUro KJIETOK MPEIIISCTBYET OfHA HHTEp(a3a.

6)  IlpowcxonmuT JBa JEICHUS.

[Ipu BeIMONHEHUNU 3a1aHui B2 ycTaHOBHUTE COOTBETCTBUE MEKIY OOBEKTaMU WUIIU
MPOLECCAMU W ONTMCAHUEM HUX CBOMCTB U IPU3HAKOB.

B2. VYcranoBute COOTBETCTBHE MEXKIY OCOOEHHOCTSIMH OOMEHA BEIIECTB U
OpraHU3MaMH, JIJIsi KOTOPBIX 3TH OCOOEHHOCTH XapaKTEPHHBI.

OCOBEHHOCTHU OBMEHA BEIIECTB

1) WCMOJIb30BAHUE SHEPTUH COJIHEYHOTO cBeTa i cuHTe3a AT



2) WCMOJIb30BAHUE PHEPTUH, 3AKITOUEHHON B uLe i cuHTe3a ATO

3) HCITI0JIb30BAHUE TOJIBKO TOTOBBIX OPIraHUYECKUX BEIIECTB

4)  CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUUECKUX

5)  BBIIEICHHE KHCIOPOJIa B IPOIECCe 0OMEHA BEIIECTB
OPTAHU3MBbI

A) aBTOTpOdBI

b) rerepoTrpodsl

[Tpu BeimonHeHUU 3aganuil B3 onpenenuTe nmocineqoBaTebHOCTh OMOIOTUYECKUX
ITPOLIECCOB U SIBJICHUM.

B3. YcranoBure IIOCJICA0BATCIBbHOCTD COIIOJYMHCHMU A CUCTCEMATHYCCKUX
KaTel“OpI/Iﬁ Y )KUBOTHBIX, HAYUHAA C HAaUMCHBIIICH.

A)  cemeiictBo Bomusu (IIcoBrie)
b) KJi1acc Miekoruraroniie

B)  Bug OObIKHOBEHHAs JTUCHIIA
I OTpsif XHUIIHbIC

J1) Tunt Xopi0BbIe

E) pon Jlucuna

Jlns OTBETOB Ha 3aJaHus d3TOM 4YacTU WCIIONB3YHTE CIEIUaIbHBIN OaHK.
3anummute cHayana Homep 3amaHusa (Cl - CS5), 3arem nHa 3amanus C1-C3 naiite
KpaTKUi OTBET W3 HECKOJIbKHUX CJIOB WJIM OJHOTO-ABYX MpPEIJIOKEHUM, a Ha
3aganusi C4-C5 - mOJaHBIN pa3BepHYTHIN OTBET.

Cl1. B oxnoit monekyne JIHK nykneoauasl ¢ tumuHoMm (T) cocrasistor 24% ot
obmiero uyucna HykiaeoTunoB. Ompenenute KoaumdecTBO (B %) HYKICOTHIOB C
ryannaoMm (I'), amenunom (A), mutosuHom (II) B momexyne JIHK u oObsicHuTe
MOJTyYEHHBIE PE3YIbTATHI.

C2. O0ObsacHUTE, TOUEMY JIOJEH Pa3HBIX Pac OTHOCAT K OJTHOMY BHUIY.
6. Kputepuu oueHok

Kpurepuu oueHkn yueOHOM AeAITEJIbHOCTH 110 0MOJIOTHH:



OuneHkKa yCTHOIO OTBeTa CTYACHTOB
OtmeTka "5" cTaBuTCA B Ciydae:

1. 3HaHus, NOHMMaHMs, TIAYOMHBI YCBOEHHMS OOydYalOIIMMCS BCEro o00bEMa
MIPOrpaMMHOr0 MaTepuara.

2. YMeHHMS BBIIEIATH TJIABHBIE TMIOJOKEHUS B M3YYCHHOM MaTepuayie, Ha
OCHOBaHUU (PAKTOB W MPUMEPOB 0000IIATh, JeJaTh BBIBOJABI, YCTaHABIUBATH
MEXIIPEIMETHbBIE W BHYTPUIPEAMETHBIE  CBSA3M, TBOPUYECKH  IPUMEHSIET
MOJIyYEHHBIE 3HAHUSI B HE3HAKOMOM CUTYaIINH.

3. OtcyrcTBHE OWIMOOK M HEJOYETOB MPU BOCIPOU3BEICHUM HU3YYEHHOIO
Marepuana, IpU YCTHBIX OTBETaX YCTPAaHEHUE OTIEIbHBIX HETOYHOCTEH C
MOMOIIBIO JIOTIOJHUTENIBHBIX BOMPOCOB YUUTENS, COOMIOACHUE KYJIbTYphl YCTHOM
peun.

OtmeTtka "4":
1. 3HaHue Bcero M3y4yeHHOro MpOrpaMMHOT0 MaTepuarna.

2. Ymenuit BBIACJIATL TJIABHBIC TIOJIOKCHHA B HM3YYCHHOM MATCpHAJIC, Ha
OCHOBAaHHNH (1)aKTOB n IIpUMCPOB 0606HIaTI>, ACJIaTb BBIBOJbI, YCTAaHABJIMBATDH
BHYTPHUIIPCAMCTHBIC CBA3U, IIPUMCHATD ITOJTYUYCHHBIC 3HAHUS HA IIPAKTUKC.

3. HesnaumtenwbHble (HEerpyOble) OMMOKH W HEAOUYETHI MPH BOCIPOW3BEICHHUH
U3Y4YEHHOI'0 MaTepuaia, COOI0CHIEe OCHOBHBIX MPaBUI KYyJIbTYPhI YCTHOU peUH.

OtMmetka "3" (ypoBEHb NPEACTABICHUN, COUETAIOIINXCS C PJIEMEHTAMHU HAy4YHBIX
MOHATHI):

1. 3HanWme ¥ YyCBOGHHWE MaTepHalia Ha YPOBHE MHHHMAJIBHBIX TPEOOBAHMI
[pOrpamMMBbl,  3aTPyJAHEHHE  NPU  CAMOCTOSTEIBHOM  BOCIPOU3BEICHUH,
HEO0OXOIMMOCTh HE3HAUYUTEILHON MTOMOIIIH MPETOoAaBaTENs.

2. YMeHue paboTaTh Ha ypOBHE BOCIPOM3BEIICHUS, 3aTPyAHEHUS] IPU OTBETaX Ha
BUJIOU3MEHEHHBIE BOTIPOCHI.

3. Hanmume rpyOoi oOmMOKH, HECKOJBKMX HErpyObIX NPH BOCIPOU3BEACHUU
M3YYEHHOIO0 MaTepuasia, HE3HAYUTEJIbHOE HECOONIOJEHHEe OCHOBHBIX MPaBUIl
KYJIbTYpPBI YCTHOW PEYHU.

OtmeTtka '"2":



1. 3HaHue M ycBOeHHWE MaTepualia Ha YpPOBHE HUKE€ MUHUMAJbHBIX TPEOOBAHUM
MPOrpPaMMBI, OT/IEJbHbIE MPEACTaBICHUS 00 U3yUYEHHOM MaTepuare.

2. OrcyTcTBUE YMEHHI paboTaTh Ha YpOBHE BOCIPOM3BEICHMUS, 3aTPYAHECHUS MIPU
OTBETaX Ha CTaHAAPTHHIE BOIPOCHI.

3. Hanuuue HECKOJIBKUX TpyObIX OMIMOOK, OOJBIIOTO 4YHCIAa HErpyoObIX MpH
BOCIIPOM3BEJCHUM M3YyYEHHOIO MaTepuasa, 3HAYUTEIBHOE HECOOJI0JEHHUE
OCHOBHBIX MPABUJI KyJIbTYpbl YCTHOH peyu.

Ouenka BbINOJHEHHUS MPAKTHYECKUX (1a00paTOPHBIX) PpadoT.
Otmertka "5" cTaBUTCS, €CIU YUYEHUK:
1) mpaBUIIBHO ONPEENUII LI ONbITA;

2) BBINOAHWUI paboTy B TMOJTHOM OObEME C COOMIOJACHUEM HEOOXOIUMOM
MIOCJICIOBATEIIBHOCTH MPOBEICHUS OTIBITOB H N3MEPEHUIA;

3) camMOCTOSITENIbHO W palMOHAJIBHO BHIOpAJl W TOATOTOBHWJI JUIS  OIbITa
HeoOXxoauMoe 00O0pyJIOBaHWE, BCE OIBITHI IPOBENT B YCIOBUSAX U PEKUMAax,
obecrieurBaroMKX MOJyUYCHHE Pe3yJIbTaTOB U BHIBOJOB C HAMOOJIBIIIEH TOUHOCTHIO;

4) Hay4HO TPaMOTHO, JIOTUYHO OMNucail HaOIoAeHus U cPOopMyIUPOBaI BHIBOJIBI U3
onbiTa. B TmpeAacTaBIeHHOM OTYETE MPABWIBHO M AaKKypaTHO BBINOJHUI BCE
3aMucH, TaOIHIIbl, PUCYHKH, TPapUKU, BHIYUCICHUS U CJIEJIall BHIBOBL;

5) mposBASET OPraHU3alMOHHO-TPYIOBBIE YMEHUs (MOIACPKUBAET UYHUCTOTY
paboyero Mecrta W TOPSIOK Ha CTOJNE, SKOHOMHO HCIOJIb3YET PACXOJIHBIC
MaTepuabl).

7) SKCHEPUMEHT OCYIIECTBISIET MO TUIAHY C YYETOM TEXHUKH OE€30MacHOCTH H
MpaBmiI padOTHI C MaTepuagaMu U 000PyTOBaHUEM.

OtMmetka "4" cTaBHTCS, €CIU CTYJICHT BBIITOJHUI TPeOOBaHUS K orieHKe "5", HO:

1. omBIT MPOBOAMI B YCJIOBHSIX, HE OOECIEUMBAIONINX JTOCTATOYHOW TOYHOCTH
M3MEpPEHU;

2. e OBLJIO JIOMYIICHO JIBa-TPU HEJIOYETa;
3. mim He OoJiee OJTHOM HEerpyOol OMMOKH U OJHOTO HEJ04eTa,

4. unn OKCIICPUMCHT IIPOBCACH HC ITOJIHOCTBIO,



5. WK B OMMCaHUU H3.6J'IIO,Z[CHI/II\/'I M3 ONbITa JOITYCTHII HETOYHOCTH, BEIBOABI CACIIAJI
HCIIOJIHBIC.

Otmertka "3" cTaBUTCS, €CIU CTYJICHT:

1. mpaBWJIBHO OMpEAeNni LEb OMNbITa; padOTy BHIMOJHIET MPaBUIBLHO HE MEHEE
YeM HAIOJOBHHY, OJHAKO OOBEM BBINOJIHEHHOW 4YacTU TaKOB, YTO IO3BOJSET
MOJIYYUTh MPaBUJIbHBIE PE3yNbTaTbl U BBIBOJbLI MO OCHOBHBIM, MPUHIMUIUAIBHO
BaYKHBIM 3aj[a4aM padoThI;

2. unu no0op 060pyI0BaHUs, O0BEKTOB, MATEPUAIIOB, a TAKXKE padOTHI 110 HAYATy
OTbITa MIPOBEJI C MOMOIIBIO YUUTENIS; WJIK B XOJI€ TPOBEICHUSI OIbITA U U3MEPEHUM
OBLIIM OMYILEHBI OIUMOKY B ONMMCAHUU HAOII0IeHU, (POPMYITUPOBAHUH BBIBOJIOB;

3. ONBIT TPOBOAWICA B HEPAIMOHAIBHBIX YCIOBHUSX, YTO MPUBEIO K MOJYYCHUIO
PE3YIABTATOB C OOJIBIIIECH MOTPENTHOCTHIO; WJIM B OTUETE OBUIM JOMYIICHBI B O0IIEH
CIIO)KHOCTH He Oosee AByX OIMMOOK (B 3amucsX €IWHUI], H3MEPCHUSIX, B
BBIYHMCJICHUSAX, Trpadukax, Tabauiax, cxemax, u T.A.) HE NMPUHIUIHUAIBHOTO IS
JTAaHHOM pabOTHI XapakTepa, HO MOBJIMSIBIINX HA PE3YyJbTAT BHIMOJHEHMUS;

4. pomyckaeT TpyOyr OmMOKYy B XOle OJKCIepuMeHTa (B OOBSICHCHUH, B
odopmIIeHHH pabOThI, B COOJIIOJICHUH MPAaBUJ TEXHUKU 0€30MaCHOCTH IPH paboTe
C MaTepualaMH W OOOpYyIOBaHUEM), KOTOpas HWCIPaBISIETCS O TpPeOOBaHHUIO
YUUTEIIS.

OtmeTtka "2" cTaBUTCS, €CIU CTY/ICHT:

1. He ompeneniI CaMOCTOSTEIBHO IEJh OTBITA; BBEITIOJHWI pabOTy HE MOJHOCTHIO,
HE TTOATOTOBUJI HY)KHOE 000pYy/I0BaHHE M 00bEM BBHITIOJIHEHHOW YacTH pabOThl HE
MO3BOJISIET ClIETIATh IPABIIIBHBIX BHIBOJIOB;

2. wum OIIbITBI, H3MCPCHHA, BBIYHUCIICHUA, HaGJ'IIOI[eHI/Iﬂ IIPOU3BOAUINCH
HCIIPABUJIBHO,

3. wim B XoJe paboTl W B OTYEeTe OOHAPYXUIUCh B COBOKYITHOCTH BCE
HEJIOCTAaTKH, OTMECUCHHBIC B TpeOOBaHMIX K OIleHKe "3";

4. pomyckaetr naBe (m Oojee) TpyOble OMMOKH B XOJAE DOKCIECPUMEHTAa, B
oObsicHeHnH, B odopmiieHHH pal0OThl, B COONIOACHUM TIPABWJI TEXHUKH
6e3omacHOCTH TpU PabOTe C BEHIECTBAMU U 00OPYTOBAaHWEM, KOTOPHIE HE MOXKET
UCITPABUTH JAXKE 1O TPEOOBAHUIO YUUTES.

OHeHKa CaMOCTOATC/IbHBIX IIHCbMECHHBIX U KOHTPOJBbHBIX paﬁoT.



Otmetka "5" cTaBUTCS, €CIU CTYJIEHT:
1. BeImONHUI paboTy 6€3 OIIMOOK U HEJIOUETOB;
2) nomycTuia He 0osee OJJHOTrO HeJ0YeTa.

OtmeTtka "4" cTaBUTCS, €CIU CTYJEHT BBINOJHUI pabOTy MOJIHOCTBIO, HO IOMYCTHII
B HEW:

1. He Gosiee ofHOM HerpyOO# OMIMOKHU U OHOTO HEJIOYETA;
2. unu He OoJiee IBYX HEJA0YETOB.

Otmetka "3" cTaBUTCS, €CIM CTYJEHT MPABUIBLHO BBINOJHWI HE MeHee 2/3 paOoThl
WM JIOITYCTHIL:

1. He Goiiee ABYX IPyOBIX OIIMOOK;

2. win He 6oJiee oTHOU rpy0oit U 0JTHOM HerpyOoi OMIMOKY U OJHOTO HEJI0YETa;
3. unu He OoJsiee IBYX-TpeX HErpyObIX OMUOOK;

4. Wi OJTHOM HErpyOoOU OIMMUOKHM M TPEX HEJI0YETOR;

5. WY TIPU OTCYTCTBUU OIMKMOOK, HO MPU HAIMYUU YETHIPEX-TISITH HEJOUETOB.
OtmeTtka "2" cTaBUTCS, €CIU CTYIEHT:

1. momycTHs1 4MCIIO OMMOOK M HEIOYETOB MPEBOCXOJSIICE HOPMY, MPU KOTOPOM
MO>KeT OBITH BBICTaBJICHA oneHKa "3";

2. WY €CJIM MPABUILHO BBIMOIHUI MEHEE MOJIOBUHBI PAOOTHI.
Ounenka 3a Tect:

90 + 100 % mpaBUIBLHBIX OTBETOB - OLICHKA «5)»

80+89% — omenka «4»

70+79% — omenka «3»

60-70 % - omeHka «2».
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