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1. ITacmopT KOMILIEKTa KOHTPOJIbHO-OII€HOYHBIX CPEICTB
1.1 O6saacTh npuMeHeHUs (POH/IA OLEHOYHBIX CPEICTB

®onpa oneHouHbix cpenctB (POC) npemHasHayeH ISl KOHTPOJS U OIEHKH
00pa30BaTENbHBIX JOCTHUXKEHUU OOYyYarolmMXCsl, OCBOMBIIMX MPOTrpaMMy
y4eOHOM TUCIUIUTMHBI « bruosiorus.

OOC BKIIIOYAET KOHTPOJIbHBIE MaTepUalIbl JAJI MPOBECHUS TEKYIIEr0 KOHTPOJIS
U TIPOMEXKYTOYHOM arrectaniuu B popme auddepeHnpoBaHHOTO 3a4eTa.

1.2 PE3YJbTATHI OCBOEHUSA YUYEFHOHN JUCIUIIJIMHBI

OcBocHue COACPKaHUA y‘le6HOﬁ JAUCHUITIINHBI «buonorus» obecrneynBaeT
AOCTHXKCHUC CTYACHTAMU CIICAYIOIHUX PC3YJIbTATOB!:

/ JTUYHOCTHBIX:

—— C(OpPMHUPOBAHHOCTh UYBCTBA TOPJOCTH M YBAXKEHUS K MCTOPUU U
JOCTUKEHHUSIM ~OTEUYECTBEHHOM OHOJIOTMYECKOW HayKW; MPEACTABICHUS O
LEJIOCTHOM €CTECTBEHHO-HAYYHON KapTUHE MUDPA;

—— IIOHHMAaHHC B3aMMOCBA3H W B3aHMMO3dBUCHMOCTH CCTCCTBCHHBIX HAYK, HX
BIIMSAHHUA Ha  OKPYXAOIIYIO CpCay, OSKOHOMHYCCKYIO, TCXHOJIIOTHYCCKYIO,
COMMAJIBHYIO U O THYCCKYIO C(I)epbl ACATCIIPHOCTH YCJIOBCKA,

—— CIIOCOOHOCTH HCITOJIb30BAaTh 3HAHUS O COBPEMCHHON €CTECTBEHHO-HAYYHOUN
KapTHHE MHpa B 0O0pa3oBaTelbHOM W TPO(ECCHOHAIBLHOW JeITeIbHOCTH;
BO3MOXKHOCTH HWH(GOPMAIMOHHON cpeabl Uit 00ecredYeHus MPOAYKTHBHOTO
caMmo00pa30oBaHus;

—— BJAJCHUE KyJIbTYPOU MBIIIJIEHUS, CIOCOOHOCTh K OOOOILEHHIO, aHAIH3Y,
BOCTIpUATHIO MH(OpMau B 001aCTH €CTECTBEHHBIX HAyK, MOCTAHOBKE IENH U
BBIOOPY MyTEH ee NOCTHKEHUS B TpoecCHOoHanbHOM cdepe;

—— CMOCOOHOCTh PYKOBOJICTBOBATHCSI B CBOEU JEATEILHOCTH COBPEMEHHBIMU
MPUHIIUIIAMU  TOJEPAHTHOCTH, JUajora W COTPYJAHUYECTBA; TOTOBHOCTh K
B3aMMOJICHCTBHIO C KOJJIETaMH, paboTe B KOJIJICKTUBE;

—— TOTOBHOCTHh HCIIOJIh30BAaTh OCHOBHBIC METOBI 3aIIUTHI OT BO3MOMHBIX
MOCJIC/ICTBUM aBapuii, KaracTpod), CTUXUUHBIX O€ICTBUIA;

— oOnagaHue HaBBIKAMM 0e30macHOi padoOThl BO BpeMsi IMPOEKTHO-
MCCIIEZIOBATENILCKOM U AKCIIEPUMEHTATBLHON JeSITeIbHOCTH, npu
MCIIOJIh30BaHUU J1a00OPATOPHOTO 000PYAOBAHMUS;

—— CIOCOOHOCTH HCIIOJH30BaTh HpI/IO6pCTCHHBIC SHaHUA MW YMCHHA B
Hp&KTH‘IGCKOﬁ JACATCIIbHOCTU U HOBC€,I[H€BHOI>'I KHU3HHU I CO6J'IIOI[CHI/I}I MEP



npo(UIaKTUKA OTPABICHHUM, BHUPYCHBIX U JPYrHUX 3a00JIeBaHUM, CTPECCOB,
BPEAHBIX MPUBBIUEK (KYpEeHHUS, aJIKOTOJIM3Ma, HAPKOMAHNUN); TIPABHUII MOBEACHUS
B IIPUPOJHOM CpELE;

—— TOTOBHOCTb K OKAa3aHMIO INEPBOM ITOMOIIM IPU TPaBMax, INPOCTYIHBIX WU
ApyTUx 3a00J1€BaHUIX, OTPABICHUIX MHUILEBHIMU MPOIYKTAMHU;

£ MCTAIIPpCAMCTHBIX!

—— OCO3HaHHWE COIMAJILHONW 3HAUMMOCTH CBOCH CIICOuaJIbHOCTH, O6J'IaI[aHI/I€
MOTHBALIMEH K OCYHIICCTBIICHUIO HpO(i)CCCHOH&HBHOI?I ACATCIIBHOCTHU

—— TIOBBIIICHHE MHTEJUIEKTYaJbHOTO ypPOBHS B MPOLECCE H3YYEHUs
OMOJIOTUYECKHUX SIBJICHUI; BBIJAIOIIMXCS JOCTHKEHUN OMOJOTUH, BOUIEAIINX B
OOIIEUETIOBEUECKYIO KYJIBTYPY; CIOXHBIX U MPOTUBOPEUMBBIX IyTE€H pa3BUTHUS
COBPEMEHHBIX Hay4HBIX B3[VIAJIOB, WJEH, TEOpUW, KOHIENUMH, TUnore3 (o
CYLIHOCTU U NMPOUCXOKIEHUH KU3HHU, YEJIOBEKA) B X0JI€ pabOThl ¢ pa3IMYHBIMU
MCTOYHHKAMU UH(}OpMaIK;

—— CIOCOOHOCTh OPTraHW30BBIBATh COTPYIHHUYECTBO €IMHOMBIIIJIEHHUKOB, B TOM
YHUCJIE C MCIOJIB30BaHUEM COBPEMEHHBIX MH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH;

—— CIOCOOHOCTh MIOHUMATh MPUHITUIIBI YCTOMYHUBOCTH U MPOAYKTUBHOCTH KUBOM
OPUPOABI, TMYyTH €€ W3MEHEHUs TOJ BIUSHUEM AaHTPOMOTEHHBIX (DAKTOPOB,
CIOCOOHOCTh K CHUCTEMHOMY AaHAJIU3Yy TIJI00aJbHBIX 3KOJOTMYECKUX MpOOIieM,
BOIIPOCOB COCTOSIHUSI OKPY>KaloIlled Cpelbl M PallMOHAIIBHOTO MCIOJIb30BaHUS
IPUPOJIHBIX PECYPCOB;

—— YyYMEHHE OOOCHOBBIBATH MECTO U POJIb OHOJIOTMYECKUX 3HAHUU B
IPAKTUYECKOM ACATEIBbHOCTH JIIOJIEH, Pa3BUTUNA COBPEMEHHBIX

TEXHOJIOTUI; ONpPEEsaTh )KUBbIE OOBEKTHI B MPUPO/IC; MPOBOIUTH HAOIIOACHUS
3a DKOCHCTEMaMH C IIEbI0 WX OIMCAHHWS M BBISIBICHHS €CTCCTBCHHBIX M
AQHTPOTIOTEHHBIX M3MEHEHUW;, HaXOAUTh M aHAJIM3UPOBATh HHGPOPMAIUIO O
JKHBBIX 00BEKTaX;

—— CIIOCOOHOCTh TPUMEHSITh OHOJIOTHYECKHE U HKOJOTMYECKUE 3HAHUS ISl
aHaJM3a MPUKJIAIHBIX MPOOJIEM X035UCTBEHHOM €S TEIbHOCTH;

—— CIIOCOOHOCTB K CaMOCTOATCIbHOMY ITPOBCACHUIO HCCHC)IOBaHHﬁ, ITIOCTAaHOBKE
CCTCCTBCHHO-HAYYHOI'0 3KCICPHUMECHTA, HCIIOJIb30BAHUIO I/IH(iJOpMaL[I/IOHHBIX
TEXHOJIOTUH AJI1 pCIICHUS HAYUHBIX U HpO(i)CCCI/IOHaJ'IBHBIX 3aga4,

—— CHOCOOHOCTb K OIIEHKE JTHYECKHX AaCIEKTOB HEKOTOPBIX HCCJIEAOBAaHUN B
o0nacTu OMOTEXHOJIOTUU (KJIIOHUPOBAHKE, UCKYCCTBEHHOE OTUIOAOTBOPEHUE);



Z TPEIMETHBIX:

—— Cc(OpPMHUPOBAHHOCTb TMPEACTABICHUI O PpOIU U MecTe OHOJIOTUU B
COBPEMEHHOM HAy4YHOM KapTUHE MHUpA; I[IOHMMAHHE PO OHOJIOTMU B
dbopMHpoBaHUK Kpyro3opa U (GYHKIMOHATBHOM TPAMOTHOCTU [JIsi PEHICHUS
MPAaKTUYECKHX 3a/1a4;

—— BJAJEHUE OCHOBONOJIATAIONIMMU MOHATHUSIMU U MNPEICTABICHUSMHU O KUBOU
IPUPOJIE, €€ YPOBHEBOM OpraHU3alliyd U 3BOJIIOIUHU; YBEPEHHOE IOJIb30BAHUE
OMOJIOTUYECKON TEPMHUHOJIOTUEH U CHMBOJIMKOM;

—— BJIQJICHHE OCHOBHBIMHU METOJIaMH HAYyYHOTO IMO3HAHMS, UCIIOJIB3YEMBIMU TIPH
OMOJIOTHYECKUX HMCCIICIOBAHUSAX JKHUBBIX OOBEKTOB M DKOCHCTEM: OIMCAHHEM,
U3MEPEHUEM, IMPOBEICHUEM HAOJIOICHUH; BBISIBJICHUE M OIICHKA aHTPOIIOTeHHBIX
U3MEHEHUN B IPUPOJIE;

- C(l)OpMHpOBaHHOCTB YMGHHfI 00BACHSITH PE3YJIbTAThI OMOJIOTUYECKUX
OKCIICPUMCHTOB, PCUIATH JICMCHTAPHLBIC OMOJIOTHYECKHE 3agadu,

—  c(hOpPMHUPOBAHHOCTh  COOCTBEHHOM  TO3UIMK IO  OTHOILIEHUIO K
Ouonoruyeckod HH(OpMAIMK, TMOJIy4aeMOM U3 pa3HbBIX HCTOYHUKOB, K
rJ1I00aJIbHBIM SKOJOTHYECKUM MpobieMamM



1.3 XAPAKTEPUCTHUKA OCHOBHBIX BHWJIOB YYEBHOM
AEATEJBHOCTU CTYAEHTOB

B pe3yabrare uzydenus y4eOHoM qucUMILINHBI «buosorus» ody4daromuiicst
HOJIZKeH:

3HAThL/TIOHUMATh:

Z OCHOBHBIC TIOJIOKEHUS OWOJOTUYECKUX TEOPUH M 3aKOHOMEPHOCTEH:
KJIETOYHOM TEOPHUH, 3BOJIFOLIMOHHOIO yueHus, yueHus: B.M.Bepnaackoro o
ouochepe, 3akoHbl [.MeHmensi, 3aKOHOMEPHOCTEH W3MEHYMBOCTH U
HACJIEJICTBEHHOCTH;

Z cTpoeHHe U (YHKIIMOHUPOBAHHE OMOJIOIMUECKUX OOBEKTOB: KIETKH,
TE€HOB U XPOMOCOM, CTPYKTYPBI BU1A U DKOCUCTEM;

Z CYIIHOCTb OMOJIOTHYECKHUX IMpOHICCCOB: PAa3MHOKCHH:, OILIOAOTBOPCHUS,
HGﬁCTBHH HCKYCCTBCHHOI'O MW CCTCCTBCHHOI'O 0T6opa, q)OpMHpOBaHI/Ie
HpI/ICHOCO6JIeHHOCTI/I, IMPOUCXOXKICHHUC BHAOB, KPYIOBOPOT BCHICCTB H
IMPCBPAIICHHUC SHCPI'MU B KIICTKC, OPTaHHU3MC, B 9KOCUCTCMAX U 6H0c¢)epe;

Z BKJIAJ BbIAAIOMUXCA (B TOM YHCJI€ OT€UECTBEHHBIX) YUYEHBIX B Pa3BUTHE
OMOJIOTUYECKON HAYKU;

Z OUOJIOTHYECKYI0 TEPMUHOJIOTHIO U CHUMBOJIUKY;
YMETh:

Z OOBSICHATH pOJib OMOJIOTHH B (DOPMUPOBAHUM HAYYHOI'O MHUPOBO33PEHUS;
BKJAaJ OHMOJIOTMYECKMX Teopuid B  (POPMUpPOBAHME COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA; EIMHCTBO JKUBOW M HEKHUBOU
MPUPOABI, POACTBO JKHUBBIX OpPraHW3MOB; OTPUILIATEIILHOE BIUSHUE
QJIKOTOJISl, HUKOTHMHA, HAPKOTUYECKUX BEIIECTB Ha AMOPHUOHAIBHOE W
HOCTAMOpPUOHAJILHOE PA3BUTHE 4YEJIOBEKa; BIMSIHHE HKOJIOTUYECKUX
(akTOpOB Ha JKUBbIE OpPraHU3MbI, BIMSHUE MYTareéHOB Ha pPAaCTECHHUS,
KUBOTHBIX U YEJIOBEKA; B3aUMOCBSI3U U B3aUMOJIEHCTBUE OPTaHU3MOB U

OKpYXKaIoIIel Cpepl; MPUIMHBI U (AaKTOPBI BOJIONNN, U3MEHIEMOCTh BUJIOB;
HapyIIEeHUs B PA3BUTUH OPTAHU3MOB, MyTaIlUU U WX 3HAYCHUE B BOBHUKHOBECHUU
HACJIEJICTBEHHBIX 3a00JIeBaHUMN; YCTOMYMBOCTh, PAa3BUTHE U CMEHBI DKOCHUCTEM;
HEOOXOIMMOCTh COXpPaHEHUSI MHOTO00pa3us BUIOB,;

/ pemath  JJEMEHTapHble  OMOJIOTMYECKHE  3ajadW, COCTaBJIIATh
AJIEMEHTApPHBIE CXEMbl CKPEIIMBAHHUS M CXEMbl IEpEeHOCa BEIIECTB H
nepefayu  SHEpPruM B AKocUCTeMax (LleNu MUTaHUsA), OIHUCHIBATH
0COOEHHOCTH BUIOB 110 MOP(POJIOTUYECKOMY KPUTEPHIO;



Z BBISABIIATH MPUCIOCOOJICHUS] OPTaHU3MOB K Cpejie OOMTaHUsl, ICTOUYHUKH U
HaJIMYMe MYTareHoB B OKpY’Karollel cpeae (KOCBEHHO), aHTPOIMOTECHHbIE
M3MEHEHHS B SKOCHCTEMaX CBOEH MECTHOCTH;

Z CpaBHUBaTh OMOJOTUYECKUE OOBEKTHI: XUMUUYECKUN COCTaB TEJ KUBOU U
HEXMBOW MPUPOABI, 3apOJBIIIEH 4YEJIOBE€Ka M JPYTUX HKUBOTHBIX,
MIPUPOJIHBIE IKOCUCTEMBI U arpO3KOCUCTEMBI CBOEH MECTHOCTH; MPOIIECCHI
(ecTeCTBEHHBII W HCKYCCTBEHHBIM OTOOp, TOJOBOE U  Oecroioe
pPa3MHOXXEHUE) U JeNaTh BBIBOJBI U 00OOIIEHUSI HA OCHOBE CPAaBHEHUS U
aHanu3a;

/ aHaNu3MpOBaTh U OLEHUBATh paA3JIMYHBIE THUIOTE3bl O CYIIHOCTH,
POUCXOXKJEHUN S>KU3HU U 4YeJIOBeKa, TJ00albHbIE JKOJIOTHYECKUE
npoOeMbl U UX PEIICHHs], MOCIEACTBUS COOCTBEHHOM NESITEIbHOCTH B
OKPYXaroUIEH Cpee;

Z HU3y4aTb UI3SMCHCHHA B OKOCUCTCMAX Ha OMOJIOTHYECKHUX MOACIIAX,

/ HaxoauTh WHGOpPMALUIO O OHOJOTHYECKUX OOBEKTaX B Pa3IUYHBIX
UCTOYHHKaX (yuyeOHUKAX, CIPAaBOYHUKAX, HAYUHO-TIOMYJISIPHBIX U3IaHUSIX,
KOMIIBIOTEPHBIX 0a3ax, pecypcax cetd WHTEpHET) U KPUTHYECKH €€
OIICHUBATH;

Z WCIONb30BaTh NPUOOPETCHHbIE 3HAHWUS W YMEHUS B MPAKTHUYECKOU
JNEATEIBHOCTA U TOBCETHEBHOM KU3HMU:

Z st coOnrofieHust Mep MpoUIaKTUKU OTPaBJICHUM, BUPYCHBIX U JAPYTHX
3a00€BaHUM, CTPECCOB, BPEAHBIX MPHUBBIUCK (KypeHHS, aIKOTOIN3MA,
HapKOMaHUM); TIPaBUJI MTOBEJICHUS B IPUPOIHON Cpeie;

Z OKa3zaHWs MEePBOM MOMOIIM MPU TPABMATUYECKUX, MPOCTYIHBIX U JPYTUX
3a0071€BaHUsX, OTPABICHUSIX MUILEBBIMU TPOYKTAMU;

Z OLEHKHM OTUYECKUX AacCIleKTOB HEKOTOPBhIX HCCIEeI0BaHUNA B 00JacTu
OMOTEXHOJIOTUH (KJIOHUPOBaHUE, UCKYCCTBEHHOE OTIJII0IOTBOPEHUE)

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH
Copnepxxanue o0yyeHus
CTYAEHTOB (HA YPOBHE YUe€OHBIX JAeHCTBHI)

O3HakoMJIeHHE C OMOJOTHYECKUMH CHCTEMaMH
Beenenue pa3Horo

YPOBHS: KJIETKOM, OPraHU3MOM, TTOMYJISIIIUEH,
AKOCHUCTE-

Mo, buochepoit. OnpeneneHue poau OMOJIOTHN B

bopmu-




POBAHMHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU

KapTUHBI

MUpa ¥ MPAKTHYECKON JCATEITBHOCTH JIIOJICH.
OO0yuenue coOII0ACHUIO TPABUII TOBEICHHS B
npUpoze,

OepeKHOMY OTHOIICHHUIO K OMOJIOTHYECKUM 00hEeKTaM
(pac-

TCHHUSAM U ) KUBOTHBIM U UX COO6H.[CCTBaM) H ux
OXpaHe

YYEHHME O
KJIETKE

XuMuYecKkasi OpraHu3anmsi
KJIETKH

VYMeHue NpoBOJAUTh CPaBHEHHE XMMUYECKON
OopraHusa-

IIUH KUBBIX U HEKUBBIX OOBEKTOB.

[TosyueHune npeacTaBiIeHUs O POJIK OPraHUUYECKUX
Y HEOPraHWYECKHX BEILECTB B KIIETKE

Crpoenne 1 pyHKIHH KJIETKH

N3yuenue cTpOeHHUsI KIETOK 3YKapUOT, CTPOEHUS U
MHO-

roo0pa3us KJIETOK paCTeHHI U dKUBOTHBIX C TIOMOIIbIO
MHKpOIIPENapaToB.

Habmroienue Ki1eTok pacTeHU U 5KUBOTHBIX MOJ]
MHKPO-

CKOIIOM Ha TOTOBBIX MHUKpOIIpenaparax, ux OlHUCaHHE.
[IpuroToBieHre U ONUCaHUE MUKPOIIPENapaToB
KJIETOK

pacTeHui.

CpaBHEHHE CTPOEHUS KIETOK PACTEHUIN U KUBOTHBIX
o

TOTOBBIM MUKpOIIpenaparam

O0MeH BeliecTB U
npeBpaiieHue
IHEPIruu B KJIeTKe

YMeHHe CTPOUTh CXEMbI DJHEPTeTUYECKOTO OOMEHa U
ouo-

cHHTE3a OeIKa.

[TorydeHue peCTaBICHUS O MPOCTPAHCTBECHHON
CTPYK-

Type 6enka, mosiekyn JJHK u PHK

KH3HeHHDBIN UK KJIEeTKH

O3HaKOMJIEHUE C KIJIETOUYHOM TEOpUen CTPOCHUS
OpraHU3MOB.

YMeHHe caMOCTOSATENBHO UCKATh JOKA3aTeIbCTBA
TOTO,

YTO KJIETKA — 3JIEMEHTapHas KUBasi CUCTEMA U
OCHOBHasl

CTPYKTYPHO-(PYHKIIMOHATBHAS €MHUIA BCEX KHUBBIX
op-

TaHU3MOB

OPI'AHM3M. PASMHOXEHUE U UHIANBUIAYAJBHOE PA3SBUTHUE

OPI'AHU3MOB




Pa3sMHOKeHHEe OPraHN3MOB

OBnaneHne 3HaHUSAMHU O Pa3MHOXKEHUHU KaK O BaXKHEH-
IIEM CBOMCTBE JKUBBIX OPraHU3MOB.

YMeHue caMoCTOSTEIbHO HaX0IUTh OTJIIMYNS MUTO3a
oT

Mei03a, oIpeessis 3BONIOLMOHHYIO POJIb 3TUX BUJOB
Ac-

JIEHUSI KJIIETKU

NuauBuayajibHoe pa3BUTHE
opraHmsma

O3HaKOMJIEHUE C OCHOBHBIMU CTaJUsIMU OHTOTE€HE3a
Ha

IIpUMEpPE pa3BUTHUSA TO3BOHOYHBIX KUBOTHBIX.
YMeHue xapakTepu3oBaTh CTaAuU
MOCTAMOPHUOHAIBHOTO

pa3BUTHSA Ha IpuMepe yesnoBeka. O3HaKOMIIEHHE C
npu-

YMHAMM HapYLIEHUH B pa3BUTUU OPIaHU3MOB.
Pa3Butne ymenus npaBuibHO (OpMUPOBATH
JI0Ka3aTeib-

HYI0 0a3y 3BOJIIOLMOHHOTO Pa3BUTHUS )KUBOTHOTO
Mupa

HuauBuaya bHOe pa3BUTHE

Y€JI0BCKA

BrisiBeHHE U OonMcaHuEe MPU3HAKOB CXOJICTBA
3apoAbIIIEH

YeJI0BEKa U IPYTUX MO3BOHOYHBIX KaK
JIOKa3aTelIbCTBa

MX HBOJIOLIMOHHOTO POJICTBA.

[Tony4yeHue npencTaBieHUs O MOCIEICTBUIX BIUSHUS
an-

KOTr'0JIsl, HUKOTUHA, HAPKOTUYECKUX BEILECTB,
3arpsi3HCHUS

Cpelbl Ha pa3BUTHE U PENPOAYKTUBHOE 37]0POBbE
JenoBeKa

Coaepixanue o0yueHust

XapaKTepl/ICTl/lKa OCHOBHBIX BU/10B 1€ATC/IBHOCTH

CTYAEHTOB (HA yPOBHE YUeOHBIX JeHCTBHI)

OCHOBBI

I'EHETUKH U CEJIEKIIUN

3aKOHOMEPHOCTH U3MEHYMBOCTH

O3HaKoOMJICHHME C HACJIEACTBEHHOH U
HEHAaCJIEACTBEHHOU

M3MEHUYUBOCTHIO M €€ OMOJIOTHYECKON POJIbIO B
DBOJIIOIINH

KUBOTO MHUpA.

[Tonyuyenue npeacTaBiIeHus: O CBSI3U T€HETUKU U
MCOUIINHEI.

O3HaKOMIIEHHE C HACJIEACTBEHHBIMU OOJIE3HIMU
qenoBe-

Ka, UX MIPUYMHAMHU U POPUIAKTUKOM.
N3ydenune BIusiHUSA amKoroian3ma, HApKOMaHUH, Kype-
HHA Ha HACJICACTBCHHOCTDH Ha BI/I,ZLCOMaTepI/IaHe.

AHanu3 peHOTUITMYECKOM N3MEHYMBOCTH. BhisiBiIeHNE




MyTareHOB B OKpY Kalolleil cpeie U KOCBEHHas!
OIICHKA
BO3MOXKHOT'O X BIIUSIHUSL HA OPraHU3M

OcCHOBBI cesleKIMU PACTeHHH,
KUBOTHBIX  MUKPOOPTraHM3MOB

[Tonyyenue npencTaBieHNs O TEHETUKE KakK O
TeopeTuye-

CKOW OCHOBE CEJICKIUU.

Pa3Butne MeranpeaMeTHBIX YMEHUH B IIpoLiecce
HaX0X-

JICHHS HAa KapTe LIEHTPOB MHOT000pasus U
IIPOUCXOXKe-

HUS KYJIBTYPHBIX PACTEHUI U JOMAIIHUX )KMBOTHBIX,
oTKpbIThIX H.W.BaBumoBbIM.

W3yueHne MeTo0B THOpUIM3AMK U HCKYCCTBEHHOTO
oTtbopa.

YMmenne pa3ouparscsi B 3THUECKUX aCHeKTax
HEKOTOPBIX

JOCTH)KEHUH B OMOTEXHOJOTHH: KIIOHUPOBAaHUH
JKUBOT-

HBIX U IPOOJIeMax KIIOHUPOBAHUS YEIOBEKA.
O3HaKOMJIEHUE C OCHOBHBIMU JOCTUKEHUSIMHU
COBpPEMEH-

HOU CeJIEKIUU KYJIbTYPHBIX PACTEHUMN, JOMAILIHUX KU~
BOTHBIX 1 MUKPOOPI'aHHU3MOB

IMPOUCXOKJIEHUE U PABBUTHUE )KU3HU HA 3EMJIE. 9BOJIIONMOHHOE

YUYEHUE
IIpoucxoxaenue U HAaYaIbHBbIEe | AHAIN3 U OLEHKA PA3JINYHBIX TUIIOTE3
JTanbl Pa3BUTHA )KU3HHU HA MIPOMCX 0K ICHHS
3emute JKU3HU.
[Tomy4yenue npencraBieHus 00 YCIOKHEHUH KHUBBIX
op-

TaHU3MOB Ha 3eMJIe B TIPOIIECCE IBOIOIIUH.

YMeHue 3KCepUMEHTAIbHBIM MTYTEM BBISIBISThH
aJIanTUB-

HbIE OCOOEHHOCTH OPTaHU3MOB, UX OTHOCUTEIIbHBIH
Xapak-

Tep. O3HaKOMIIEHHE C HEKOTOPBIMHU MPEACTaBUTEIIMU
pen-

KHX U MCYE3AI0IINX BUJIOB PACTEHUH U )KMBOTHBIX.
[IpoBenenue onucanusi 0coO6€i 0JHOTO BUA IO
Mophoo-

TUYECKOMY KPUTEPUIO TIPU BBHITTOTHEHUH
nabopaTopHOi

paboThl. BeisiBIeHNE YepT MPUCTTOCOOIEHHOCTH OpTra-
HU3MOB K pa3HbIM cpesiaM 0O0uTaHus (BOJTHOM,
Ha3eMHO-

BO3/TYIITHOM, TOUBEHHOI)

Hcrtopust pazButus
IBOJIIOIMOHHBIX Hel

N3yuenune Hacnenns 4enoBevyecTBa Ha MpUMepe 3Ha-
KOMCTBA C UCTOPUEHN Pa3BUTHS DBOJIIOLMOHHBIX HIEH
K.JIunnes, XK.b.Jlamapka U./lapBuna. OnieHuBaHue
POJIM IBOJIIOIMOHHOTO yYeHHs B (POPMHUPOBAHUN
COBpe-

MEHHOM €CTECTBEHHO-HAy4YHON KapTUHBI MUDA.




PasBuTHe cIIocCOOHOCTH SICHO M TOYHO H3JIaraTh CBOH
MBICITH, JIOTUYECKU OOOCHOBBIBATH CBOIO TOUKY
3peHwus,

BOCIIPUHUMATH ¥ aHATTU3UPOBATH MHEHUS
co0eCceTHUKOB,

MpU3HABAs IPABO JAPYroro YeI0oBeKa Ha MHOE MHECHUE

Muxpo3Boaonus

U MAKPOI3BOJIOIUA

O3HakoOMJICHUE C KOHIIENIMEN BU/IA, €€ KPUTEPUSIMH,
10100p IPUMEPOB TOTO, YTO MOMYJISAIUSI —
CTPYKTYpHast

€IMHULIA BUJA U IBOJIIOIIUH.

O3HaKOMJICHHE C ABVIKYIIUMUCA CUJIaMH 5BOJIFOIIUA
U ee JI0Ka3aTeIbCTBaMH.

YcBoenne TOTr0, YTO OCHOBHBIMH HAIIPaBJICHUSIMU
HBOJIIO-

[IMOHHOTO TIpOorpecca SBISIIOTCS OMOJIOTHYECKUI
nporpecc

1 OMOJIOTUUYECKHI perpecc.

Conep:xanue 00y4eHust

XapaKTepMCTmca OCHOBHBIX BUJO0B JI€ATCJIBbHOCTH

CTYAEHTOB (HAa YPOBHe YUeOHBIX JAeldcTBHIA)

YMeHue oTCTanBaTh MHEHHE, O COXPAaHEHUH
ouogoruye-

CKOTO MHOT000pa3usi Kak OCHOBE YCTOWYHUBOCTH
ouocoe-

PBI ¥ IPOIPECCUBHOTO €€ Pa3BUTHA. Y MEHHE
BBISABIIATH

NPUYMHBI BRIMHUPAHUsI BUOB

MNPOUCXOKJIEHUE YEJIOBEKA

AHTpOnorenes

AHanu3 1 OlleHKa PA3INIHBIX TUTIOTE3 O
MIPOUCXOXKIACHUN

yeJIoBeKa.

Pa3BuTHe yMeHHS CTPOUTH JOKa3aTENbHYIO 06a3y 1o
cpas-

HUTEJIBHON XapaKTEPUCTUKE YeIOBEKA U TPUMATOB,
JTOKa3bIBask KX POJICTRBO.

BrIsiBII€HME 3TANOB YBOIIOIMH YEIOBEKA

YesoBeyeckne pacol

VYMmenune JOKa3bIBaTh PABCHCTBO YCJIOBCYCCKUX pacC HA
OCHOBAHUHU UX POACTBA U CAUHCTBA MMPOUCXOKIACHUA.
PazButne TOJICPAaHTHOCTHU, KPUTHUKA paCru3Ma BO BCEX
€ro

IIPOABJICHUAX

OCHOBBI OKOJIOoI'nn

JKOJIOTHSI — HAYKA 0

| W3yuenne 5K0JI0THYeCKUX (GaKTOPOB M UX BIUSHHS HA




B3aHMOOTHO-
HIEHUSIX OPraHU3MOB MEXKIY
coooii

H OKpY:Kawomei cpeaoii

OpPraHU3MBI.
3HAKOMCTBO C 3KOJIOTUYECKMMH CUCTEMaMU, UX
BUIIOBOU

U IIPOCTPAHCTBEHHOU CTPYKTypaMu. Y MEHUE
OOBSICHATH

IIPUYMHBI YCTOMYMBOCTU U CMEHBI 3KOCHUCTEM.
O3HaKOMJICHHE ¢ MEXBUIOBBIMU
B3aMOOTHOLIEHUSIMU

B DKOCHUCTEME: KOHKYpPEHIIUEH, CHMOMO30M, XUIIIHUYE-
CTBOM, IIapa3UTHU3MOM.

YMeHue CTpoUTh ApYyCHOCTb PACTUTEIBLHOTO
co00I1IeCTBA,

IUILEBbIEC IEMNH U CETU B OMOLIEHO3€, a TAKKe
9KOJIOrHye-

CKHE TUPAMUBI.

3HaHME OTJINYUTENbHBIX IPU3HAKOB UCKYCCTBEHHBIX
co-

00IIECTB — arpodKOCHCTEMBI U YPOOIKOCHCTEMBI.
Onucanue aHTPOIIOT€HHBIX U3MEHEHUH B
€CTECTBEHHBIX

MPUPOJHBIX JaHmadTaX CBOEH MECTHOCTH.
CpaBHUTENIBHOE OIMCAHUE OJHON U3 ECTECTBEHHBIX
pu-

POJIHBIX CUCTEM (HAIIpUMEp, Jieca) U KaKOW-HUOYIb
arpo-

9KOCHUCTEMBI (HallpuMep, MILIEHUYHOI0 MOJIs).
CocraBieHne cxeM Iepeiayu BEIECTB U SHEPTUH 110
ne-

IIIM IUTaHWs B IPUPOIHON IKOCUCTEME U arpoLEeHO03€

buocdepa — riodanbHas
IKOCHCTEMA

Oznakomienue ¢ yuenuem B.J.Bepnaackoro o
ouocdepe

Kak 0 riao0agbHON YKOCUCTEME.

Hannune NpeaAcCTaBJICHUA O CXCME DKOCUCTCMbBI Ha
npu-

Mepe orocdepbl, KpyroBOpoTe BEUIECTB U
MIpeBpaILICHUN

sHepruu B Ouocdepe.

YMeHue 10Ka3bIBaTh POJIb KUBBIX OPTraHU3MOB B
ouocde-

pe Ha KOHKPETHBIX MpUMepax

Buocdepa u yesoBexk

Haxoxxnenue cBsizu usmeHenus B Ouocdepe ¢ mocuen-
CTBUSIMU JICITETLHOCTU YETIOBEKA B OKpPYKaroIIen
cpene.

YMeHue ornpenensaTh BO3AeHCTBAE TPOU3BOICTBEHHON
JEeSITeTPHOCTH HA OKPYKAIOIIYIO Cpey B 001acTH
CBOEH

Oynmymeii mpodeccun.

O3zHakoMJIeHHE ¢ TTI00aTBbHBIMU YKOJIOTHYECKUMHU
po0-

JIEMaMH U YMEHHE OLPENENIATh IyTU UX PELICHU.

Onucanue U MPaKTUYECKOE CO3JaHNEe UCKYCCTBEHHOM




9KOCHUCTEMBI (MIPECHOBOIHOTO akBapuymMma). Pemenue
JKO-

JIOTUYECKUX 3a]1a4.

JIeMOHCTpUpPOBaHNE YMEHUS IIOCTAHOBKH LieJIeH
JesiTellb-

HOCTH, IIJIAHUPOBAHUS COOCTBEHHOH J1€ATEILHOCTH
TUISI

JOCTUKEHUSI IOCTaBJICHHBIX LIEJeH, IpeIBUICHUS
BO3-

MOYKHBIX PE3YJIbTATOB 3TUX JECHCTBUM, OPraHU3ALNHU
CaMOKOHTPOJIS U OLIEHKH MMOJYYEHHBIX PE3yJIbTaTOB.

OOyuenue coOII0ICHUIO TIPABUIT IOBEJICHHS B
[Ipuponae,

OepeKHOMY OTHOIIEHUIO K OMOJIOTHYECKHM 00bEeKTaM

(pacTeHusiM, )KUBOTHBIM U UX COOOIIECTBaM) U UX
OoXpaHe

BUOHHUKA

Buonunka xak oxHo u3
HANpaBJIeHUH OMOJI0THH U
KHOepPHETUKHU

(O3HaKOMJIEHHE C MPUMEPAMHU UCTIOIb30BAHMS
B XO3SIMICTBEHHOM JIEATEIBHOCTH JIFOIEN

B MOP(0-(PYHKITMOHAIBHBIX Y€PT OpraHU3AINH
[paCTEHUI U

B )KUBOTHBIX IPU CO3/IaHUU COBEPIIECHHBIX
TEXHUYECKUX

B CHCTEM U YCTPOMCTB MO aHAJIOTUU C KUBBIMHU
CHUCTeMaMU. 3HAKOMCTBO C TPyOUYaThIMU
CTPYKTypaMU B KMBOM MPUPOJE U TEXHUKE,
AYPOIMHAMUYECKUMU U TUIPOJUHAMUYECKUMU
yCTPOMCTBAMH B JKMBOW IPUPOJIE U TEXHUKE.
Y MEeHHE CTPOUTH MOJENH CKJIaI4aTON CTPYKTYPHI,
MCIIOJIb3YEMbIE B CTPOUTEIHCTBE




2. Pe3yabTaThbl 0OCBOEHUS TUCHUIJIMHBI, NOAJIeKAIINE POBEPKe

KOMIUIEKT KOHTPOIBHO-OLIEHOYHBIX CPEACTB IPEAHA3HAYEH IJI1 KOHTPOJIA U
OLICHKM 00pa30BaTEIbHbIX JOCTHKEHUI 00YYaIOIIUXCsl, OCBOUBIIUX IPOrPAMMY
yueOHol aucuuriuabl ['eorpadus.

KOC BKJIIO4arOT KOHTPOJIBHBIE MaTEPUAIbI IS IPOBEICHUS TEKYLIErO KOHTPOJISA U

MIPOMEKYTOUHOM aTTecTanuu B hopme nudPpepeHImpoBaHHOTO 3a4eTa

Pe3yabTaThl 0CBOCHUS
(0OBEKTHI OLICHUBAHUS )

OCHOBHBIE ITOKA3ATEJIH
OlIEHKH pe3yJibTaTa U uX
KpUTEpHH

B pe3ysabTaTte ocBoeHMSs TUCHUILIMHBI 00YYaIOMIUiicsI J0J5KEH

KapTUHBl MUPA; €AUHCTBO YXUBOU H
HEXKUBOW TPUPOJBI, POJICTBO KHBBIX
OPTraHU3MOB;

yMeTb.
OOBSICHATL BKJIaJ OHOJIOTMYECKHUX
TEOPUI B (dbopmupoBaHue
COBPEMEHHOW €CTECTBEHHOHAYYHOU

OneHnBaTh BKJIAJ BEIMKUX
YYEHBbIX B (POPMHPOBAHUE
COBPEMEHHOMU
€CTECTBEHHOHAYYHOU KapTUHBI
MHpA;

BBISIBIISITh CXOJICTBA M OTJIMYUSA B
CTPOCHUU KIJETOK PACTUTENIbHBIX U
KUBOTHBIX OPTaHU3MOB, COCTaBIISATH
AJIEeMEHTApHbBIE CXEMbI CKPEIIMBAHMUSI,
Ha3bIBaTh NPUYMHBI U (AKTOPHI
ABOJIIOIIMM OPraHUYECKOTO MHUpa u
YeJI0BEKa,;

OIICHUBATH r100aJIbHBIE
DKOJIOTHYECKHME TIPOoOIeMbl U HX
pelieHus, OCHOBBIBASICH Ha
3aKOHOMEPHOCTSIX
B3aMMOOTHOIIICHUM B JKUBOH
IPUPO/IE;

OneHuBaTh KIETOYHOE
CTPOEHHUE )KUBBIX OPTaHU3MOB,
poas JIHK kak HOCcuTEs
HaCJIeICTBEHHOM HH(OpMaIuHy,
HBOJIIOLIUIO KUBOU IPUPOBI,
IIPEBPAILEHUS] SJHEPTUN U
BEPOSATHOCTHBIN XapakTep
MPOLIECCOB B JKMUBOU U
HEKUBOW MPUPOJE,
B3aMMOCBSI3b KOMIIOHEHTOB
DKOCHCTEMBI, BIUSHUE
JEATEIIbHOCTH YeJIOBEKa Ha
DKOCHUCTEMBI;

MIPUBOJUTH IPUMEPHI
AKCIEPUMEHTOB H(WJIN)
HaOJIIOICHHH,
000CHOBBIBAIOITUX: KIIETOYHOE
CTPOEHHUE )KUBBIX OPTAHU3MOB,
ponbs JIHK kak HOCuTENS
HaCJIeICTBEHHOU nH(pOopMaIuy,
IBOJIFOLIUIO KUBOU IIPUPOIBI,
IIPEBPALLEHUS SJHEPTUU U
BEPOSITHOCTHBIN XapaKTep
MPOLIECCOB B )KUBOM U
HEXKUBOU MPUPOJIE,
B3aMMOCBSI3b KOMIIOHEHTOB




9KOCUCTCMBbI, BINAHUC
JACATCIBHOCTH YCJIOBCKA HA
OKOCHCTCMEI,

B pe3yabTaTe OCBOCHUS TUCHUIIJINHDBI Oﬁ)"lﬂlOl[lHﬁCﬂ JOJIZKECH

3HATb.

MTOJI0KCHUS
OMOJIOTHYECKHUX TeOopui U
3aKOHOMEPHOCTEM: KJIETOYHOU
TEOPUU, DHBOJIOIMOHHOTO YYCHMS,
yYEHUS B.1.Bepnaackoro 0
ouocdepe, 3akoHel [ .MeHnuens,
3aKOHOMEPHOCTEM H3MEHUYMBOCTH U
HACJIEICTBEHHOCTH

OCHOBHBIC

OrneHnBaTh YMEHUS IPUMEHSATH
HOBBIC TEPMUHBI ¥ TIOHATHS B
MPaKTUYECKON y4eOHOM
JESITENIbHOCTH, BBIIBUTATH
TUIIOTE3bI U MIpeIaraTh MyTH
UX TIPOBEPKH, J€1aTh BHIBOJIBI
Ha OCHOBE DKCIIEPUMEHTAJIbHBIX
JTAHHBIX, TIPE/ICTABICHHBIX B
BHJIe rpaduKa, TaOIHITbI UITH
JIUarpaMMBbl;

CTpoeHre U (HYHKIIMOHUPOBAHUE
OMOJIOTUYECKHX 00BEKTOB: KIICTKH,
TCHOB M XPOMOCOM, CTPYKTYPHI B
1 DKOCHCTEM

O1eHUBATD,
BOCITPOU3BOANTH Y4E€OHBIN
MaTtepua: 0ObSICHATh
MPUKIIAIHOE 3HAUCHUE
BaXXHEUINNX JOCTHKCHUI B
00JIaCTH €CTECTBEHHBIX HAYK
JUISI: CO3JIaHMS
OMOTEXHOJIOTHH, JICUCHUS
MHDEKITMOHHBIX
3a00eBaHUM, OXPaHbI
OKPY’KAIOIIEU CPEBI;

CYIIHOCTb OMOJIOTMYECKUX
MPOIIECCOB: Pa3MHOXKEHUS, OIUIOAO-
TBOPEHUS, JEUCTBUS
HUCKYCCTBEHHOTO ¥ €CTECTBEHHOTO
ot0opa, dbopmupoBaHue
MIPUCIIOCOOJICHHOCTH,
MIPOUCXOXKJICHUE BUIOB, KPYTOBOPOT
BEIIECTB U MPEBPAIICHUE YHEPTUHU B
KJIETKE, OpraHu3Me, B JIKOCHCTEMax
u 6uocdepe

pemarb  DJIEMCHTAapHBIE
OMOJIOTUUCCKHE  3aJaduHu;
COCTaBIISITh DJICMEHTAPHBIC
CXEMBI CKpCIIUBAaHUSI U
CXEeMBI TIEPEHOCa BEIIECTB
U Tepenadyd DJHEPTUH B

IKOCUCTEMAX (uenu
MATAHUSA); OIKMCHIBATH
OCOOCHHOCTH BHIOB IIO
MOP(OIOTUIESCKOMY
KPUTEPHIO;

OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY

COOTHOCHUTH OCHOBHBIE TTOHATHS
C OMOJIOTHYECKUM TEKCTOM.




4. PacnipenesieHHe TUIIOB KOHTPOJIbHBIX 3a/IaHUI NIPH TeKylleM KOHTPOJIe

3HAHMI U HA l'[pOMe)KyTO‘IHOﬁ arrecTanuu .

Ne ni/m | HammeHoBanue Tun KOHTPOJIBLHOIO 3a1aHUS, Buabi koHTpOJIS
pa3aesioB U TeM HOMeP 3aJaHus
1. YueHue o KIeTKe CP1,CO1IIP1,T31 Tekymunii KOHTPOJIb,
pPYOEKHBIN KOHTPOJIb
2. Opranusm. Pazmuosxenne u| CP 2,CJI 2,ITP 2, T3 2 Texynuit KOHTPOJIb,
WHIUBUIyaJIbHOE Pa3BUTHE .
pYOEXKHBIN KOHTPOJIIb
OpraHU3MOB
3. OCHOBBI TCHETUKH U CP3,CH3,I1P3,11P4, T3 3 Texymiuit KOHTPOJIb,
CeJICKIUU .
PYOEKHBIN KOHTPOJb
4, [Ipoucxoxaenue u CP4,CI4,IIP 5, Tekymuii KOHTPOJIb,
Da3BHTHE JH3IH Ha OC)KHBI KOHTPOJIb
3emiie. DBOIIIOIIMOHHOE Py p
y4eHHE
5. ITpoucxoxnenue yenoseka | CP 5, T3 4 Texymui KOHTPOIIb,
pPYOEKHBIN KOHTPOJIb
6. OCHOBBI 3K0JIOTH CP6,CHS5, T35 Texynuit KOHTPOJIb,
pPYOEXHBIN KOHTPOJIb
7. buonuka CP7,T36 Texymun KOHTPOIIb,

pyOeKHBIN KOHTPOJIb




8. | Uror: 31 IIpomexyTounbIit
nuddepeHIpOBaHHBIN

KOHTPOJIb
3a4er

5. KoHTpoJ/IbHBIE 3aJaHUSA:

5.1 CamocrosiTeibHast padoTa:

CamocrositenbHast padora Ne 1 Tema: YueHue o KJieTke
TEKCT 3AJJAHUA:

1. IToaroroBka pedepara 1o Teme:

0 Opranuyeckre BEIIECTBA PACTUTEIBHOM KJIETKH, JOKa3aTeIbCTBA HUX
Haauyus B pacTeHUU. Butamunbl, GepMEHTHI U TOPMOHBI U X POJIb B OpraHU3ME.
Hapyienus npu ux He0CTaTKe U U30BITKE.

o HpOKapI/IOTI/ILIGCKI/Ie OpraHu3Mbl U UX pPOJIb B 6I/IOHGH033X.

0 [IpakTHueckoe 3HaYE€HUWE MPOKAPUOTHUECKUX OpPraHU3MOB (Ha MpuMepax
KOHKPETHBIX BUJIOB).

0 Kierka  sykapuoTHMUecKMX  OpraHu3MoB. MeMOpaHHBIM TNPUHLHUII €€
OpraHU3alnH.

0 CtpykTypHOE U (PYHKIIMOHAIBHOE paA3JIMYUE PACTUTEIBHOU M SKUBOTHOU
KJIETOK.

o MI/ITOXOHI[pI/II/I KakK OHCPICTHYCCKUC CTaHIIUH KJICTOK. CTaI[I/II/I
OQHCPICTHICCKOI'O oOMeHa B PA3INYHbIX YaCTAX MHTOXOHHpHﬁ.

0 Crtpoenue 1 pyHKIMU puOOCOM U UX POJIb B OMOCHHTE3€E OelKa.

0 SnMpo Kak LEHTp yIpaBJICHUS KU3HEICATEIbHOCTHIO KIETKH, COXPAHEHUS U
Mepe1aun HACIECTBEHHBIX MPU3HAKOB B MOKOJICHUSIX.

0 Knerounasg teopus crpoeHuss opraHusMmoB. lcropus u CcOBpeMeEHHOE
COCTOSIHUE.

2. HapucoBaTbh cXeMbl CTPOEHHUS PACTUTEIBHON M KUBOTHOM KJIETOK U OCHOBHBIX
OPTaHOUJIOB KIIETKHU.
3. U3yuenue Bompoca OTOCUHTE3 U XEMOCUHTE3.

CamocrositesibHass paGora Ne 2 Tema Opranmsm. Pa3vHo:KeHHe U
HHIUBHUAYaJIbHOE Pa3BUTHE OPTaHU3MOB




TEKCT 3AJJAHUA:

1. [TogroroBka pedepara mo Teme:

0 becrionoe  pasmMHOXXeHHE, €ro MHOTrooOpasWe H®  IMPAKTUYECKOE
UCTIOJIb30BaHUE.

0 [TonoBoe pa3MHOKEHHE U €r0 OHOJIOrHYecKoe 3HAUECHUE.

0 YepenoBaHue MOJIOBOTO U OECIOJIIOT0 Pa3MHOKEHUS B KU3HEHHBIX ITUKIAX

XBOILIEH, ManOPOTHUKOB, MPOCTEUIINX. BHOJOrMYecKOe 3HAYCHUE YepeIOBAHUSA
ITIOKOJICHU M.

0 [TapreHorenes u THHOTCHE3 y TIO3BOHOYHBIX JKHMBOTHBIX U ux
OHOJIOTHYECKOE 3HAUYCHHE.

0 OMOpPHOJIOTHUECKHE T0KA3aTENBCTBA IBOJIFOIIMOHHOTO POJCTBA )KUBOTHBIX.
0 buonoruueckoe 3HaueHue meramop¢o3a B MOCTIMOPHUOHAIBHOM pPa3BUTUHU
KABOTHBIX.

0 BimsiHue okpy»karomen cpelibl U €€ 3arpsi3HEHUS Ha Pa3BUTHUE OPTAHU3MOB.
0 Bnusgnaue KypeHus, ynotpedieHrs aJkorois U HApKOTUKOB POAMTEISIMA Ha

AMOpHOHATBLHOE pa3BUTHE peOCHKA.
CamocrositesibHasi pabora Ne 3 Tema: I'eHeTHKA U ceJieKIMS
TEKCT 3AJIAHUAA:

1. [ToaroroBka pedepara mo Teme:

0 3aKOHOMEPHOCTH (DEHETUUECKON U T€HETUYECKON N3MEHUNBOCTH.

0 HacneacrBennas nndopmaius u nepeaya ee U3 NOKOJICHUS B IOKOJIEHUE.
0 JlpamaTuyeckue CTpaHuLbl B HCTOPUU PA3BUTHS T€HETHKH.

0 Ycnexu COBpEMEHHOW F'€HETUKU B MEAULIMHE U 3APaBOOXPAHEHHH.

0 [{eHTpBI MHOTOOOPA3Us U IPOUCXOKIEHUS KYIbTYPHBIX PACTCHUH.

0 [HenTpbl MHOTOOOpA3Us M IPOUCXOKACHUS JTOMAITHUX YKUBOTHBIX.

0 3HavYeHUE U3YUYEHUs IPEAKOBBIX (OPM JIJIsi COBPEMEHHOM CEICKIINH.

0 HcTopus mponucxoxaeHNs! OTACIBHBIX COPTOB KYJIBTYPHBIX PACTCHUMN.



2. Pabora ¢ y4eOHUKOM, COCTABJICHHE KOHCIIEKTAa MO BOMPOCY «XpOMOCOMHas
TEOpHs

HaCJICACTBCHHOCTHY.

3. CocraBiieHue HOUOAKTAYECKOW oOoOmaromedr Ttaomuusl  «OCHOBHBIE
3aKOHOMEPHOCTH H3MEHYHUBOCTI.

CamocrositenbHas padora Ne 4 Tema Ilpoucxoxaenue ;ku3Hu Ha 3emJie

TEKCT 3AJIAHUA:

1. [ToaroToBka pedepaToB Mo TeMe:

0 Hcrtopus pa3Butrs 3BOIIONMOHHBIX uaen no Y./lapBuHa.

0 «Cucrema nipupob» K.JIunHes u ee 3HaueHUE 71 Pa3BUTHS OHOJIOTHH.

0 Oomtonmonuble uaen JK.b.Jlamapka u wuX 3HauYeHWEe I Pa3BUTHUSA
OMOJIOTHH.

0 [Ipennochuik BOSHUKHOBEHUS 3BOJIIOIUOHHOM Teopuun Y. [apBuHa.

0 CoBpeMeHHBIE TPEACTABICHUS O MEXaHW3MaX W 3aKOHOMEPHOCTSX
ABOJIIOIUM.

2. CocraBieHue CpaBHUTEIIBHOM TecToBOM  TaOiuikl  «CpaBHUTEIIbHAS

XapaKTCPUCTUKA CCTCCTBCHHOI'O U UICKYCCTBCHHOI'O 0T60pa».

3. OdopmiieHre OMOPHOTO KOHCMIEKTA: BOJHBI JKU3HU UM COBPEMEHHBIC
MIPEICTABIICHUS O BUI000Pa30BaHUMU.

4. TlogroroBka cOOOIIEHUN TIO0 BOMpPOCAaM: DHBOJIOIUS  PACTEHUM  OT
MaroOpOTHUKOOOPA3HBIX JI0 IMOKPBITOCEMECHHBIX; OBOJIOIUSA KHUBOTHBIX OT
36MHOBOJHBIX JI0 COBpPEMEHHBIX MiiekomnuTawmux. (Pabora ¢ gomomHuUTENbHON
JUTEPATYPOIA)

CamocrositenbHas pabora Ne 5 Tema IlpoucxoxkaeHue yejioBeKka
TEKCT 3AJIAHUS:

1. IToarotoBka pedeparo no Teme:

0 CoBpeMeHHbIE TPEACTABIEHUS O 3aPOKICHUU KU3HU.

0 PaznuyHbie runoTe3sl NPOUCXOKACHUS.

0 [TpyHIMIBI ¥ 32aKOHOMEPHOCTHU Pa3BUTHUSA KU3HU Ha 3eMJIE.



o PanHue sTansl Pa3BUTHA )XU3HU HA 3emie.

CamocrosiTesbHas padora Ne 6 Tema OCHOBBI 3K0JI0THM

TEKCT 3AJJAHUS:
1. [ToaroToBka pedeparta mo Teme:
0 Posb paBUTENBCTBEHHBIX W OOIIECTBEHHBIX HYKOJOTHYECKUX OpPraHU3aIlU

B COBPCMCHHBLIX PA3BUTHIX CTPAHAX.

0 PannonanbHOE MCHOJIB30BAHME M OXpaHa (KOHKPETHBIX) HEBO30OHOBHUMBIX
MIPUPOIHBIX PECYPCOB.

0 PannonanpHO€ HMCHONB30BaHUE U OXpaHa (KOHKPETHBIX) BO300HOBHUMBIX
MIPUPOIHBIX PECYPCOB.

0 OnacHoCcTh T100aNbHBIX HapylieHu B Ouocdepe. O30HOBBIE <«JIBIPHI»,
KHUCJIOTHBIC JTOK/IM, CMOTH U UX TIPEAOTBPAILICHUE.

o DKOJIOTHUECKHUE KPpHU3UCBI U SKOJIOTHYCCKHUC KaTaCTpO(l)BI. HpGIIOTBpaIHeHI/IG
HNX BOSHHUKHOBCHUS.

CamocrosiTenbHas padora Ne 7 buonuka
TEKCT 3AJJAHUS:

1. [ToaroroBka pedepara mo Teme:

0 YcroitunBoe pa3BUTHE NPUPOIBI U OOIIECTBA.
0 CoBpeMEHHBIM 3Tan pa3BUTHS YEIOBEYECTBA.
0 UYenoseueckue pacbl. OMacHOCTh pacu3Ma.

5.2 CiioBapHbIil IUKTAHT:
CJA Ne 1 Tema: YueHue 0 KjieTKe

[uTonorus, KJIETKa, O0ydepHOCTS, OMODJIEMEHTHI, MaKpO3JIEMEHTHI,
MUKpPOAJIEMEHTBI, TPOKAPUOTHI, 3SYKAPUOTHI, MUHOLUTO3, (aromuros, OIIIC,
pUOOCOMBI, MHTOXOHJPHH, IUIACTHABI, JIM30COMBI, armapaTr [ oJbIKH, Sapo,
MOJIMMEPBI, MOHOMEDPHI, OCIKH, JCHATypalus, peHaTypalusl, YIJIeBOIbI, JHITHIHI,
JHK, xommiementapuoctb, PHK, mmactudeckuit o6meHn (aHabosm3M),
sHepretuueckuii  odMeH (katabonusm), aBTtoTpodbl, ATD, doTocuuTes,
XEMOCHHTE3.



CHo Ne 2 Tema: Opranuszm. PasMHOkeHMe W HMHAMBHUAYAJIbHOE pPa3BUTHE
OPraHMu3MoB

MHUTO3, XpPOMOCOMa, CMEpPMaTOr€He3, OBOIE€HE3, MEHO03, 3UIr0oTa, KOHBIOralus,
KPOCCHUHIOBEp, raMeThl, OIJIOJOTBOPEHHUE, OCEMEHEHHUE, OHTOT€HE3,
AMOPUOHANBHBIN MEPHOJ, TOCTIMOPHOHATBHBIN Meprol, GUIOTECHES..

CJl Ne 3 Tema: I'eHeTuKa U ceJieKLUS

HACJIEICTBEHHOCTh, T€HETWKA, TEeHOTUM, (EHOTUIl, aJJIelbHbIE  TEHBI,
TOMO3WTOTHBIM ~ OpPraHW3M,  T'E€TEPO3UTOTHBIM  OpPraHW3M,  paCIICIUICHHE,
JOMUHHUPOBAHHUE, MOHOTHMOPUIHOE CKpPELIUMBAaHUE, JAUTMOPUIHOE CKpEUIMBaHUE,
HOJUTHOPHUIHOE CKPELIMBAHUE, CIIETNIEHHbIE FE€HbI, TETEPOXPOMOCOMBI, ayTOCOMBI,
W3MEHYMBOCTh, MyTallM, T€HHAS! UHKEHEPUs, CEIIEKIUs, ITI0POJa, COPT.

CI Ne 4 Tema: IIpoucxoskaeHue :KU3HU

KOAIlepBaThl, MHUKPOA3BOJIOLMSA, MAaKpPOIBOJIOLHUS, BHUJ, MOMYISALUUS, KPUTEPUU
BUJIa, DBOJIOIMOHHBIM  TMpOTpecc, SBOJIOLNMOHHBIN  perpecc, Ouocdepa,
€CTECTBEHHBIN 0TOOP, UCKYCCTBEHHBIN 0TOOD.

CJI Ne 5 Tema: OcHOBBI 3K0JIOTHH

DKOJIOTHS, IKOJIOTHYECKUE (PaKTOPhI, OMOJIOTUUECKHE PUTMBI, OMOTEOIICHO3
5.3 TecroBble 3a1aHus:

TecToBoe 3aganue Ne 1 Tema: YueHue o KjieTke

1. IIpouecc MHAUBUAYATBHOTO PA3BUTHUS OPTraHU3Ma - ITO:
a)  OHTOreHe3

b)  muto3

C)  aMuTO3

d)  wmeiio3

2. TkaHbIO HA3bIBAIOT:

a)  KOXKHILY JIyKa

b)  rpymmy KJIETOK, CXOJHBIX 1O CTPOCHUIO M BBHITIOIHSIONUX ONPEICICHHYIO
byHKLINIO

C) MSKOTb SITOJIbI



d)  ckubky apOy3a

3. Benku - OMOIOrHYECKHe TOIUMEPBI, MOHOMEPAMH KOTOPBIX SIBIISTFOTCS:
a)  KHpBI

b)  depmeHTHI

C)  aMHHOKHCIJIOTBI

d)  yrieBomsl

4. MuTto3 - croco0 JeeHus dYKapUOTHIECKUX KIETOK, IPU KOTOPOM:

a)  00pa3yrTCs MOJIOBBIC KIETKH

b)  nmoyepHHUE KICTKH MOJIYYarOT FTEHETHUYECKYIO MHPOPMAIIMIO TaKyIO XKe, KaK B
AJIp€ MaTEepPUHCKOMN KIETKU

C) U3 JIUIIJIONTHOM KJIETKHU 00pa3yroTCs TariouAHbIe

d)  oOpa3syercs 3urora

5. Camoe pacmpOCTpaHEHHOE HEOPraHUYECKOE COCIMHEHUE B KUBBIX OPraHU3Max
a)  #ox

b) KaJIbIIAN

C) Boaa

d)  maruwmi

6. CKOJIBKO IMPOOCHTOB OT MACChl BEIICCTBA COCTABJIAIOT OPTraHUYCCKUEC BCIICCTBA

a)  5-10%

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

7. Kakue oprannyeckue BelecTBa nmpeo0aagatoT B KJIETKaX pacTeHUN?
a)  yIJICBOJIBI
b)  Oenku

C)  KUpHI



d)  MHKpO3JIEMEHTHI

8. Kak Ha3bIBacTCs COCMHCHUE IBYX aAMUHOKHUCIIOT B OJHY MOJICKYJTy?
a)  TpHUIEHTH]

b) [TOJTUTIETITH T

C) JIATIETITU

9. Ha3zoBuTe 0CHOBHYIO (DYHKIIHIO KUPOB

a. HEUTpaJIbHAA

b.  crpoutenbHas

C. 3aIUTHAS

d.  sHeprermyeckas

10. dpyroe Ha3BaHHE YriIeBOJOB

a. HYKJICHHOBBIE
b. KHCJIOTBI

C. JIATTUBI

d.  caxapuusl

11. CKOJIBKO MPOLEHTOB YIJIEBOJAOB B JKMBOW KJIETKE?

a. 0,5%
b. 5%

C. 1-2%
d 3-4%

12. B kakux yclIOBHUSIX MOTYT XUTbh OaKTepUU

a. B aHa’POOHBIX
b. B a9POOHBIX U aHA3POOHBIX YCIOBUSIX
C. B a9pPOOHBIX

13. DHepreruueckuit 0OMEH - 3TO MPOIECC:



a)  TEIUIOpPEeryJISIun

b)  okuciieHHs OpraHMYECKUX BEIIECTB KJICTKH C OCBOOOXKICHHEM SHEPTUU
C)  OwocuHTe3a

d)  ymaneHHs XUAKUX MTPOIYKTOB paciajia

14. IMMyHOJIOTHYECKYIO 3aIUTYy OpraHu3Ma 00ecreyrBaroT:

a. pa3IMYHBIC BEIIECTBA

b. ocoOble OeIKU KPOBH - aHTUTENA

C. yTIEBObI

d. O€JIKH, BBITIOTHSIONINE TPAHCTIOPTHYIO (DYHKITUIO

15. HacnencreenHast uHpopMaius y OakTepuil XpaHUTCS B
a)  Xpomocomax

b)  sape

C)  pubocomax

d)  uwuromiasme

16. N3 ckonbkux pa3z coOCTOUT MUTO3?

a 2
b 4
C 3

17. Kaxnplii BUA pacTEHUM M >KUBOTHBIX XapaKTEPHU3YETCS OINMPEAECIECHHBIM M
IIOCTOSIHHBIM YU CJIOM

a)  TCHOB

b)  xpomocom

C)  KJICTOK

d)  opranoumos

18. Kak Ha3pIBalOT COCTOSIHHE MEXKY IBYMsI MUTO3aMu?

a. uHTEpPazoi



b.  npoda3oii

C. MeTodazoi

d.  amadasoii

19. Kak Ha3bpiBaeTcs nepBas (asza neneHus sapa?
a) anadaza

b)  rtemodasa

C)  wmetodaza

d)  npodasza

20. DHepreTHYeCKUMH "CTaHIIUAMHA" KIICTKH SBISTFOTCS

a. JIU30COMBI

b.  pubocombr

C. MHUTOXOHIPHH
d. IIATOILIa3Ma

21. IIpamoe neneHne KIETKH, BCTPEYAKOMIEECS TOJIBKO Y IPOCTEUIINX, HA3BIBAOT
a)  OHTOreHe3

b)  mwuros

C)  aMuTO3

d)  metio3

22. HazoBure mnpouecc oOpa30BaHUS MKUBBIMU OpraHM3MamMu OPTraHUYECKHX
MOJIEKYJI U3 HEOPTaHUYECKHX 32 CUET IHEPTUU COJHEYHOI'O CBETA

a.  JAUCCHUMUJISIIIUS
b.  racrpymsus

C.  ACCHUMUJIAIHS
d.  dortocunres

23. OcHOBHast 0COOEHHOCTh CTPOEHUS OaKTepuit

a)  OTCYTCTBHE XpPOMOCOM



b) HATUYKUE [IUTOILIA3MBI
C) OTCYTCTBHE TKaHEH
d)  orcyrcrBHE sapa

24. Ba)xHeHIIIeErH COCTABHOM YAaCThIO KJIETKH SBJISETCS

a. PO

b. JIN30COMBI
C. BaKyOJIH

d. [IATOILIa3Ma

25. CKOJBKO MPOLEHTOB KNPaA COACPKUTCS B KUBOTHBIX KIIETKAX?

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

TecToBoe 3ananue Ne 2 Tema: Opranuszm. PazMHokeHMe M MHAMBHAYAJbHOE
pa3BUTHE OPraHU3MOB

1. OOMeH BelecTB - ATO MPoIiecc:

a. MOCTYIUICHUE BENIECTB B OPTaHU3M

b. MpEBPAICHHUS], UCTIOJIb30BAHUS, HAKOIJICHUS U MOTEPH BEIIECTB U SHEPTUU
C. yAAJEHUs U3 OpraHn3Ma HElepEeBapEHHBIX OCTATKOB

d. yAAJEHUE )KUAKUX IPOAYKTOB pacnaia

2. Kak Ha3bIBalOTCS )KEHCKHE TT0JIOBBIC KICTKHU?
a)  CIepMaTO30M/IbI

b)  sitnexnerku

C)  IUTALEHTOM

d)  ropmoHBI

3. PasmHOX€EHME - ITO:



CBOMCTBO BCEX KUBBIX OpraHu3mMoB

b. IPOLIECC CIAUSHUS MY>KCKOM U JKE€HCKOM MOJOBBIX KJIETOK

C. KU3Hb

d.  cImoCOOHOCTH K MUTAHUIO

4. CKOJIBKO M KakKhe XpOMOCOMBI COACPKUT OIUIOJOTBOPEHHAs SIMIEKIIETKA
YyeJoBeKa?

a) 23 XpOMOCOMBI MaTepu

b) 46 xpoMocoM, U3 KOTOPBIX 23 XPOMOCOMBI MaTePH M 23 XpOMOCOMBI OTIIA

C) 46 xpomMoCcOM MaTepu

d)  ToyibKO 23 XpPOMOCOMBI OTIIA

5. Kakne XxpoMOCOMBI Ha3bIBAIOT TOMOJIOTUYHBIMHU ?

a.
b.
C.

d.

COBOKYITHOCTHh XPOMOCOM B TIOJIOBBIX KJIETKaX
T00bIe XPOMOCOMBI JUILJIONIHOTO Habopa
CXOJIHBIC 110 CTPOCHHIO U HECYIIIHE OJUHAKOBBIC TCHBI

OJIMHAKOBBIE IO (hopMe

6. I'1e oOpa3yroTcsi My»CKHUE TTOJIOBbIEC KIETKU?

a)
b)
c)
d)

SIUIIEKIJIETKAX
opraHougax
CEMEHHUKAaX

TOPMOHAX

7. Kak Ha3bIBaeTCs MPOLIECC CIUSHUS SIUIEKIIETKH U criepMaTo3onia?

a.
b.
C.

d.

pocTomM
JieJIeHue
Pa3MHOXKEHHUE

OIIITIOAOTBOPCHHUC

8. Kak Ha3bpIBaeTcs mpoliiecc BOCIIPOU3BeACHUS ce0s MOJ00HBIX ?



a)  yBEIUYCHHE

b)  pasmHOXCHHE

C)  poxaeHue

d)  ommomoTBOpeHHE

9. 'enotun popmupyeTcs 1Mo BIUSHUEM:

a. TOJIBKO YCJIOBUM BHEIIHEN CPEAbI

b. TOJIBKO T€HOTHIIA

C. TOJIBKO JEATEIIHOCTU YEJI0BEKA

d. TE€HOTHUIIA U YCIIOBUM BHEIIHEN CPENIbI

10. OcHoBaTeneM COBPEMEHHON AIMOPHUOIOTUN CUUTAETCS aKaJEMUK
a) JlomoHOCOB

b)  Jlamapk

c) bep

d)  Bepuaackwii

11. C noMomIbIO KaKKX KJIETOK MPOUCXOAUT MOJIOBOE Pa3MHOKEHUE?

a.  Tenen

b. sep

C. ramer

d.  kiyOHeit

12. HazoBure n8e hopmMbl pa3MHOKEHUS.
a) JIEJIEHUE U TIOYKOBAHUE

b)  momoBoe u GecronoBoe

C)  4YepeHKOBaHHE, TOYKOBAHUE

d)  JIyKOBHYHOE M YCPEHKOBAHHOEC

13. Ha ckoJIbKO IEpHOIOB IEUTCS MOCTIMOPUOHAIIBHOE pa3BUTHE?



14. KakuM CTaHOBUTCS 3apOIBIII PH MOSBICHUH ME30CPMbI?
a)  MHOTIOCIIOHHBIM

b)  TpexcioiHBIM

C)  ABYXCIOHHBIM

d)  omHOpPOAHBIM

15. Hayka, n3zy4aromas "HAMBAyaIbHOE PA3BUTUE OPTraHU3Ma Ha3bIBACTCSA

a.  TeHeTHKa

b.  reHHas uHXeHEpUs
C. CETICKITHS

d.  sMmOpuosorus

TecTtoBoe 3aganue Ne 3 Tema: I'eHeTnKa U ceJIeKIUA

1. Haumensineit eguHUIEH T'e€HETUYECKON WHOOpPMAIUU  ABISIOTCS
MTOCJIEA0BATEIBHO PACTIOJIOKEHHBIX HYKIEOTUI0B

a. KJICTKA

b. reHn

C. MOJICKYJIa
d.  Tpumier

2. 3ajaya CeIeKIMOHEPOB:

d)  M3yYaTh CTPOCHHUE PACTCHUMN

b)  BeIpammBaTh KyJbTYpPHBIC PACTCHUS
C)  BBIBOJUTH HOBBIC COPTA PACTCHUIA

d)  KOHTPOJHMPOBATH COCTOSHUE OKPYKAIOIIEH CpPEJIbl

TpU



3. Kak Ha3wIBaeTCs TpoIiecc M3MEHEHUS KUBBIX OPTaHU3MOB, OCYIIECTBIISIEMBIi
YEeJIOBEKOM JIJIs1 CBOMX MOTPEOHOCTEMN?

a. CEIBCKOE XO3SICTBO
b. CeJIeKINSA
C. reHEeTHKA
d.  kapuotun

4. HazoBuTE IPOTUBOMOJIOAKHOE HACIEACTBEHHOCTH CBOMCTBO
a)  U3MEHYUBOCTH

b)  camo3zapoxacHue

C)  caMOOIUIOJIOTBOPCHUE

d)  pemnpoaykius

5. C yuem MeHnenp mpOBOIMII ONIBITHI?

a. C OBOIIAMU
b. C TOPOXOM
C. C MIIEHULEH
d.  crpubamu

6. Kakoii Bek cunTaercst BEKOM pPOKICHUS T€HETUKA?

a) 18
by 21
c) 20
d 19

7. Kak HaszpiBaeTcs CHOCOOHOCTH KHBBIX OpPraHU3MOB IPHOOPETAaTh HOBBIC
CBOMCTBA U IPU3HAKN?

a. poct
b. U3MEHYUBOCTh

C. HaCJICACTBCHHOCTD



d.  mpeoOpa3oBanue

8. OcHOBHAas 3a/1a4a CEJIECKINHU -

a)  BBIpAIIMBAHHUE 3CPHOBBIX KYJIbTYD
b)  ynoBieTBOpeHHE HAydyHOU pabOTON

C) CO3AaHHC BBICOKOIIPOAYKTHUBHBIX IIOPOJ KHBOTHBLIX, COPTOB, paCTeHI/Iﬁ u
IMTaMMOB MUKPOOPIraHU3MOB

d)  mepemava HacieACTBEHHOW MH(POPMALIUU

9. Kak Ha3pIBaeTCs pelieTka, ¢ MOMOIIBIO KOTOPO YCTaHABIMBAKOTCS COYETAHMS
MY>KCKUX U JKEHCKUX raMeT?

a.  pemerka JlomoHOCOBa
b.  pemerka ['exkens

C.  pemerka [lennera

d.  pemerka Menaens

10. Kak Ha3pIBaeTCSI COBOKYITHOCTh BCEX NMPU3HAKOB OpraHu3Ma?
a4)  TEHOTHUIIOM

b)  cymecrBoM

C)  deHoTHIOM

d)  romocammenc

11. HazoBuTe 0OCHOBHBIC METOABI CEICKIINU

a. TUOPHIN3ALIHS

b.  orOop u rudpuaM3aImsa
C. oTOOp

d. WHIMBHIyaJIbHBIA 0TOOD

12. Kak Ha3pIBaeTcs CKpEIIMBAHUE JBYX OPraHU3MOB, OTIMYAKOLIUXCS APYr OT
JIpyra Mo OJHOM Mape aJbTePHATUBHBIX MPU3HAKOB?

a)  TeTparrOpHIHBIM

b)  momuruOpuIHBIM



C)  MOHOTHOPHIHBIM
d)  auruOpuaHBIM

13. Kak Ha3bpIBaeTCsl MpU3HAK, MOJABISIONIMN pa3BUTHE JPYTOro npru3HaKa?

a. npeodI1aIaroM
b. OCHOBHBIM

C. perpecCUBHBIM

d. JIOMAHAHTHBIM

14. Kak naszpiBaroT ywyactok mosekyibsl JJHK, xotopeiii onpenenser pa3BuTue
ONPEICICHHOTO MpHU3HaKa?

a)  3apojbllieM
b)  cBoiicTBOM

C)  TIpHU3HAKOM

d)  renom

15. HazoBure npouecc npeBpaiieHust IMKUX )KUBOTHBIX U PACTEHUM B KYJIbTYPHBIE
dbopmbl

a. JIPECCUPOBKOU

b. BOCITUTAaHHEM

C. IpUpYyYEHUEM

d. OJIOMAILIHUBAHUEM

16. Kak Ha3pIBatOT MyTallMu HECOBMECTUMBIE C KUZHBIO?

a)  CMepTeIbHBIMU

b)  momyneranbHBIME

C)  JerajbHBIMHU

d)  HeXHM3HECTIOCOOHBIMH

17. Kak Ha3pIBalOT COBOKYITHOCTh T€HOB OJJHOT'O OpraHu3Ma?

a. CTPOCHHUCM



b. CKEJIETOM

C. TeHOTHUIIOM

d. (beHoTHIIOM

TecToBoe 3ananne Ne 4 Tema : IlpoucxoxkaeHue YejioBeKa

1. YTo SIBHJIOCH BaKHBIM IIarOM OT ITyTH OT 00E3bSHBI K YEIOBEKY?

a.  IHTaHHE

b.  coobpa3uTenbHOCTD

C. IPSMOXOXKIICHHE

d.  OopnOa 3a BEDKHBaHHE

2. Bce coBpeMEHHOE YEIIOBEUECTBO PUHAIICKAT
a) K pa3HbIM BHJIaM

b)  k omHOMYy BUIY

C) K OJHOMY ITOKOJICHHUIO

d) K OJTHOMY CEMEHCTBY

3. ABCTpAJIONIUTEKU KUITU

a. CTassMH

b. cragamu

C. MHUKPOTPYIaMH
d.  rpynmamu

4. Kakas okpacka npeo0iiajjaeT y *KUBOTHBIX, oouTaromux Ha Cesepe?
a)  TemHas

b)  HesameTHas

C)  cBemnas

d)  momocaras

5. Yto sBIsIETCSI OCHOBHBIM UCTOYHUKOM TEILIA HA 3emJie?



a. reoTepMaIbHbIC UCTOYHUKH
b.  reiizepsl
C. ComnHie

d A3C

6. Kak Ha3pIBaeTcs COBOKYITHOCTb OCOOEH CXOAHBIX MO CTPOSHHIO, MMEIOIIUX
o0111ee MPOUCXOXKICHUE, CBOOOIHO CKPEIIMBAIOIIMXCS MEXIY CO00M M Aaromux
IUIOJOBUTOE IIOTOMCTBO?

a) TIOTTYJISIITUCH
b)  coprom

C)  mopojoii

d) BUIIOM

7. JIBM>KYIIEH Y HAIPABJISIFOIIEH CUITON 3BOJIOIUM SIBJISICTCS:

a. pazHooOpasue yCIoBUM CpeIbl

b.  ecrecTBeHHBIH O0TOOD

C. JTUBEPTEHITUS MPU3HAKOB

d. IPUCTIOCOOJICHHOCTD K YCIIOBUSIM CPEIbI

8. UTo OTHOCST K MPU3HAKAM IIPUCTIOCOOIEHHOCTH YKUBOTHOTO?
a)  OKpacky

b)  mepepoxncHue

C)  poct

d)  maccy

9. UTto ABHIOCH CONMaJIbHBIMU ABWKYIIIUMUCS CUIIaMHU OHTOTEHE3a?

a. TPy, 00pa3zoBaHue
b.  ecrecTBeHHBII 0TOOP
C. O6opb0a 3a CyIleCTBOBAHHE

d.  nopucmocoOIsIEMOCTh



10. Yto cOpachIBaroT pacTeHHs B IEPHO]] IOJATOTOBKH K 3UMHEMY Mepuoay?

a)
b)
c)
d)

OYKHU
XBOPOCT
JHUCTBY

YEpEHKHU

TecTtoBoe 3aganue Ne 5 Tema: « OCHOBBI DKOJIOTHA»

I. Fz:e HaxoauTCsa OCHOBHAas 4aCTb BOJAbI 3CMHOI'O mapa?

a.
b.
C.

d.

MupoBom okeaHe
peKkax
MOJI3EMHBIX HCTOYHHUKOB

o3epax

2. Kak Ha3piBaeTcst 000109Ka IIJTaHCThI, 3aCCIICHHAs KNBBIMH OpI‘aHI/I3MaMI/I?

a)
b)
c)
d)

atmocdepa
ruapocdepa
o6uocdepa 3emau

nutocdepa

3. HazoBure yueHoro, KOTOphIi pa3paborain yaeHue o ouocdepe.

a.
b.
C.

d.

B. BepHnaackuu
K JIunuei
M. JlomoHOCOB

9. I'ekkenp

4. I3 4yero B OCHOBHOM COCTOMT ra3oBasg 000JIOUKA 3EMJIU?

a)
b)

c)

JTMOKCH]IA yTIIepoa
a3oTa M KHCJI0poJa

O30Ha



d)  xpemuus u pochopa

5. Yro omnpenensieT CyTOUHbIA pUTM aKTUBHOCTH OPTaHU3MOB?

a.  CMCHa TeMIIepaTypsbl
b.  cmera nmumm

C.  CMCHA JIHS M HOYH

d.  cMeHa reppuTOpHH

6. Kak HaszpiBaeTcsl psJl B3aMMOCBSI3AHHBIX BHJOB, W3 KOTOPBIX KaxKJbIi
NPEABLIYIITUN CYKHUT MUIICH TocIenyomemMy?

a) €A TATAHUSA

b)  rpynmbel opraHu3MoOB

C) OUOTEIEH03

d) LIENU B3aUMOOTHOIIICHUI

7. Kak Ha3bpIBalOT KUBOTHBIX, IUTAIOMIMXCS APYTMMH KUBOTHBIMH, KOTOPBIX OHH
JIOBAT U YMEPUIBIISIOT?

a. TOXUTHTEIISIMU

b.  moxuparensiMu

C. XHUITHAKAMH

d.  YHHYTOXKHUTEISIMH

8. UTo JIEKUT B OCHOBE LiCIeH MUTAHUA?

a)  JKUBOTHBIC

b)  3encHble pacTeHuUs

C)  NOTHIBI

d)  npecMbikaronuecs

9. Kakue pecypchl OTHOCSTCSI K HEBO30OHOBJISIEMbIM?
a. OMOJIOTUYECKHE PECYPCHI

b. MOJIC3HBIE UCKOIIaeMBbIE



C. pPECYPCHI TIOUYBHI

d.  SHepreTHYECKHE PeCypChl

10. Kakue pecypchl OTHOCATCS K BO30OHOBIISIEMBIM?
a)  MHHEpaJbHBIC PECYPCHI

b)  TommMBHBIE pecypchl

C)  MHPOBBIC PECYpPCHI

d)  pacTuUTENBHBIN M )KUBOTHBIH MHUP

TecroBoe 3aganue Ne 6 Tema buonuka

1. [IpuknagHas Hayka O MPUMEHEHUH B TEXHHUYECKUX YCTPOWCTBAX M CHUCTEMax
MPUHITUIIOB, CBOMCTB, PYHKITUN U CTPYKTYP >KUBOU MTPUPOIBI

a)  Ouosorus

b)  skojorus

C)  OuoHHKA

2. B kakoit cTpaHe cOCTOSIICS MEPBbIA CUMITO3UYM 10 OHOHHUKE?

a)  Poccus

b) CIIA
c) Kanana
d)  Kuraii

3. buoHuka, u3y4aroias nporecchl, MPOUCXOIAIINE B OMOJIOTHIECKUX CHCTEMAX
a)  buonoruueckas

b)  Teopernueckas

c)  Texuuyeckas

4. buonuka, cTposiias MaTeMaTHYCCKHE MOJICIH MPOIECCOB, MPOUCXOSIINX B
OMOJIOTHYECKUX CUCTEMAX

a)  buonormueckas

b)  Teopernueckas



c)  Texuuyeckas

5. buonuka, mpuMeHsSIONmas MOJAENTU TEOPETUYECKOW OWMOHMKH IS pPEUICHHS
VHKCHEPHBIX 3a1a4

a)  buonornueckas
b)  Teopernueckas
c)  Texuuueckas

6. ['ie mpuUMEHSIIOTCS pa3InYHbIE TUIIBI UCKYCCTBEHHBIX HEHPOHOB M HEMPOHHBIX
ceTel, CIOCOOHBIX K CAMOOPIaHU3aLUU U CaMOOOyUEHUIO

a) B kxoHcTpympoBanue poOOTOB
b) B crpoutenscTBe 3MaHUI

7. B xakoM Beke ObLIH I/I306p€TeHBI OHOJIOrHYECKHE MUKPOYIUIIBI

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

8. Kak Ha3bpIBalOT 4€JI0BEKOOI00HOTO poOOTa

a)  Awungpowun

b)  Tepmunan

c)  buonwmkc

9. Kem Obu1 clienan mepBbIi YEPTEK YEIOBEKOTOJOOHOTO poOoTa
a)  Anb-IIxazapu

b)  Jleonapao na Bunum

C)  Anronwmo ayau

10. TlepBbie TOMBITKH WCIONB30BATh NTPHUPOAHBIE (OPMBI B CTPOUTEIHCTBE
NPEANPUHAT ....

a)  Aunbp-/Ixazapu

b)  Jleonapsao na Bunum



Cc)  Awntonuo 'ayau

11. OCHOBONOJIOKHUK COBPEMEHHOMN a3pPOJIMHAMUKH
a)  XykoBckuit

b)  LluonkoBCKwHiA

c)  Kopones

5.4 IlpakTnyeckue padoThbI:

IIpakTuueckas padbora Ne 1

Tema : «CTpoenne 1 QyHKIUH KJICTKH

[ens : 3akpenuTh yMEHHE TOTOBUTH MHUKpPOIIpENapaThl U pacCMaTpUBaTh MX IO
MHUKPOCKOTIOM, HAXOJUTh OCOOCHHOCTH CTPOEHHUS KJIETOK Pa3IMYHBIX OPTaHU3MOB
, CPAaBHUTD UX MEXY CO0O0i1 .

[TpogomxkuTenbHOCTh : 1 4. 30 MuH.

I.O60py,Z[OBaHI/Ie . MI/IKpOCKOH LJPCAMCTBI U ITIOKPOBHBIC CTCKIIA ,CTAKAH C BO,[[Oﬁ
,CTCKJLIHHBIC ITaJIO4YKH, JYK penanLIﬁ , MHUKPOIIpCIIapaThbl KJICTOK
MHOI'OKJICTOYHBIX ) KNBOTHBIX.

II. O6mue TeopeTryecKue MoI0KEHUS
Teopernueckas 4acThb

Kiietka — asieMeHTapHasi €IMHUIA )KUBOW CUCTEMbI. DJIEMEHTAPHON €IUMHUIIEH OHa
MOKET OBITh Ha3BaHa IOTOMY ,4TO B MPHUPOJIE HET O0Jee CUCTEM ,KOTOPBIM OBLITH
Obl IpUCyILIEe 0€3 UCKITIOUEHHUS MPU3HAKYU (CBOMCTBA) JKUBOTO.

Kinerka ob6mamaer BceMu CBOWCTBAMHU YKWBOM CHCTEMBI: OHA OCYIIIECCTBIIICT OOMEH
BEIIECTB DHEPIUHU, PACTET, PA3MHOXKACTCSA , W IIEpEAacT IO HACJEICTBY CBOH
MPU3HAKK, PEearupyeT Ha BHEIIHEE pa3JApaKUTENId U crocoOHa asuratbes . OHa
SBJISIETCS  HUBIIEHM CTYNEHbIO OpraHu3aluud oOJiaJaloliel BCEMU ITUMU
CBOMCTBaMH .

Crnenuguyeckne GyHKIUM B KIETKE paclpelesieHbl MEXIy OpraHoujamu
BHYTPHUKJIETOUYHBIMU CTPYKTYpaMH , UMEIOLIUE ONpeleeHHY0 (opMy ,TaKUMU
KaK KJIETOYHOE PO , MUTOXOHAPHHU U JIP.

Y  MHOTOKJIETOYHBIX OpPraHW3MOB pa3Hble KJIETKU (HarpuMep, HEepBHbIE
,MBILICYHBIE , KJIETKA KPOBU y KUBOTHBIX WM KJIETKU CTEOJISA, JIUCTHEB , KOPHS Y



pacTeHUil ) BBIMOJHSAIOT pa3Hble (PYHKIIMH U MO3TOM Pa3IUYalOTCs MO CTPYKTYpE .
HECMOTpsi Ha MHoOrooopasue (opM , KIETKM pa3HbIX THUIIOB 00JaAaroT
MOPA3UTEIBHBIM CXOJCTBOM B CBOMX TJIABHBIX CTPYKTYPHBIX OCOOCHHOCTSIX.

[lepBbie HaOmrogeHust 3a KieTkoi . HM3o00pereHre MHUKpPOCKONAa U €ro
UCII0JIb30BAaHUE OMOJIOTHYECKUX HAOIIOJIEHUH MO3BOJIMIIO OTKPBITh HEU3BECTHBIN
JI0 TE€X TIOp MUP.

[losiBneHue U pa3zBUTHE KIETOUYHOW Teopud . OUeHb BakHOE OTKpbITHE B 30 — X
rogax XIX B. I'ne moTmanackuii yuenslii Pobept bpoyH , HaG1r0/1as1 B MUKPOCKOIT
CTpOEHUE JIUCTa pAcCTeHUs , OOHAPYXWJ BHYTPU KIETKH KPYIJo€ IUIOTHOE
o0Opa3oBaHHE , KOTOPOE HA3BaMI SIPOM. DTO 3aMeyaTesIbHOE OTKPBITUE, MOCKOJIBKY
OHO CO3/1AJI0 OCHOBY JIJIs1 COIIOCTABJIEHUSA BCEX KIIETOK.

B 1838 rony memenkuii yuyensid M. IllnelieH nepBbIM MpHUIIET K 3aKIHOYEHHAIO O
TOM , 4YTO SAPO : SBIAETCS OO0sI3aTE€NbHBIM CTPYKTYPHBIM 3JIEMEHTOM BCEX
pa3nuuHbiX KiIEeTOK. [lo3HakommuBIIME ,OTUM wucciaenoBanueMm , 1. IlIBaHH
cooteuecTBeHHUK [llneiinena , ObUT yAMBIIEH : TOYHBIE Takue OOpa3oBaHUS OH
OOHApYXUJI W Yy JKUBOTHBIX KIETKaXx , H3YYCHHEM KOTOPBIX 3aHHUMAal
CorocraBiieHHE OOJIBIIIOTO YHCIIa PACTUTEIBHBIX M )KUBOTHBIX KJIETOK IPUBEIO K
BBIBOJTY : KJIETKH ,HECMOTPS Ha X OIPOMHOE pa3HO0Opa3ue ,CXOIHbI — Y HUX €CTh
aapa .

O600muB pazpo3HeHHsie (paxtel , T. [lIBann u M. llneitnen chopmynupoBaiu
OCHOBHOE€ TIOJIOKEHHE KJIETOYHON TEOpHHM : BCE PACTUTENbHBIE U IKUBOTHBIC
OpPraHMU3MBbl COCTOSIT M3 KIETOK , CXOJHBIX MO CTpoeHHio . Hemerkwuii O6wmosor
Pynonbsd bupxoB B 1858 r. BHEC 04E€Hb BaXKHOE JOMOJHEHUE B KJIIETOUHYIO TEOPHIO
. OH 10Ka3an , YTO KOJUYECTBO KJIETOK B OPTaHU3ME YBEIUUHBACTCS B PE3yJbTATE
KJIETOYHOTO JIEICHHUS , T.€. KJIETKa MPOUCXOANUT TOIBKO OT KIETKH.

III. TTopsmok BBITIOJIHEHUS PAOOTHI :

1.3yunth 3ananue

2.M3yunTh 001IHME TEOPETUUECKHE MOJOKEHUS MPAKTUUECKOTO 3aHATUS
3.IIpucTynuTe K BBIOJIHEHUIO 331aHHS

4. Opopmuts padboty

5.I1oka3are pe3ynbTaThl NPENOIaBaTENIO

IV. Bonpocs! ajist caMONpOBEPKU:



1.YTo Ha3bIBaeTCS KIECTKOM?

2. Yto Ha3pIBaeTCs MIa3MEHHON MeMOpaHOoi?

3.Kakyro (yHKITHIO BBITOJHSIOT IJIACTUIBI ?

4. Haitnure paznuuusi B OpraHOMIax pACTUTEIbHON U )KUBOTHOM KJIETKH ?
5. @yHKUUA SHAOMIa3MaTUYECKON ceTn ?

6. Ctpoenue u GpyHKIMN KoMiiekca ['ombmxu ?

V. nomamiHee 3agaHue

1. Joodopmuts mMaTepuai.

2. I3y4nTh pEKOMEHIOBAHHYIO JINTEPATYPY .

VI. Ciucok uenosb3yeMon JINTEPaTyphl

1. 1.K. bensieB «O0mmas ouomnorusi».-M.: I[Ipocsemenue , 2016 r.
2. IO.U. Tlonsiuckuit «O01mas 6MoI0Tus

3. B.B. 3axapoB «o0mas 6uonorusi».-M.: IIpocBemienue, -2016 T.
VII. 3ananue :

1. IlpurotoBpTe MUKpOIpENapaTbl KOXKHIIBI JIyKa. ITon MuKpOCKOTIOM
pPacCMOTPUTE HX, & TAKXKE TOTOBBIM MHUKPONpPENapar KJIETOK MHOTI'OKJIETOYHOIO
Opra’usma .

ConocTaBbTe YBUICHHOE C U300paKeHHEM O0OBEKTOB Ha TaOIMLAX .



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

3.3apucyiiTe KJIETKA B TETPAJiaX U 0003HAUbTE BUIUMbBIC B CBETOBON MUKPOCKOI
OpraHOU/IbI

4.CpaBHUTE MEXKy COOOM 3TH KIIETKH.
OTBeETHTE HA BOIPOCHI :
— B uem 3akiro4yaeTcs CXOACTBO U pa3Indue KIETOK ?
— KakoBbI IpUYMHBI CXOACTBA U PA3JIMUHUS KJIETOK Pa3HbIX OPraHU3MOB ?
— [lombITaliTech OOBACHUTH, KaK I11JIa SBOJIOIUS )KUBOTHBIX U PACTEHUN?
5.Cnenaite BEIBOJ
IIpakTnueckas padora Ne2

Tema: BoisiBJIeHHE M ONTHUCAHUE MPU3HAKOB CX0ACTBa 3ap0)11,1mep”1 YeJ0BeKa U
APYI'HX MO3BOHOYHBIX KaK JO0Ka3aT¢/JIbCTBO UX IBOJHIUOHHOI0 POJACTBA.

HGJ’IBZ BBIABUTH YCPTHI CXOACTBA U OTIINYHA 3ap01151mef/'1 ITO3BOHOYHBIX Ha Pa3HbIX
CTaJIUAX pa3sBUTHUA

O6opynoBaHue: KOJJIEKIHUS « 3apOAbIIIN O3BOHOYHBIX)
[TponomxurenbHOCTS : 1 4 30 MuH.

[.MaTepuanbHbie U JOKyMEHTAJIbHOE 00ECIICUEHHUE :

1.1 3apanme

1.2 Meroanueckue peKOMEHIAINH 110 BHITIOJHEHUIO MPAKTHYECKUX PadoT.



1.3 Jluctel cranmaptHoro popmara A4 (297*%210)

1.4 PucyHKH , Ha KOTOPBIX U300paXKeH BHEIIHUM BUJI 3apOIbIIIN TO3BOHOYHBIX .
III. ITopsimok BBIMTOTHEHUS paOOTHI :

1.M3yuute 3ananue

2.MI3yunTh 00IIHE TEOPETHUSCKHE TTOJ0KECHUS MPAKTHUECKOTO 3aHATHUS
3.1Ipuctynure K BBIOJIHEHUIO 3aaHUS

4. Opopmuts padboty

5.I1oka3aTh pe3ynbTaThl IPENO1aBATEIIO

IV. Bonpocs! miist caMONpOBEPKH:

1. ChopmynupyiiTe onpeaenenus NOHATHIA OnacTysa, racTpysa U Heillpyna.
2. IlpuBeauTe NpUMeEpbl TOCTIMOPUOHAIBHOTO PA3BUTHS C IPEBPAIICHUEM.
3. Kakue 3Tansl MOKHO BBIJIETUTh B OHTOT€HE3€E )KUBOTHBIX U PACTCHHI?
V.lomalHee 3agaHue

1. Joodopmuts MaTepuai.

2. I3y4nTh pEKOMEHIOBAHHYIO JIUTEPATYPY .

VI. Ciucok ucnosb3yeMon JINTEpaTypsl

1.J1.K. benser «O6mas ouonorusi».-M.: IIpocBemenue , 2016 r.

2.10.U. Tonsauckuit «OO01ass OMOTOTHS

3.B.B. 3axapos «ob6mas ouonorusi».-M.: [Ipocsemenne, -2016 r.

VII. 3ananue

1.Ucnionp3yst pa3nuyHbie JTUTEPATYPHBIE W DJIEKTPOHHBIE MCTOYHUKH 3aMOTHUTE
Ta0IuILy.

KJIaCCI/I(l)I/IKaLII/I}I ITO3BOHOYHBIX XWBOTHBIX

Pri16 | 3emuoBon | [Ipecmeikarony | ITtun | Muexonurato | Uenosek
Bl HBIE uecs bI ue (Muekonuraro

(marymika) | (stmepunia) (KpOJuK) 11117(5))

Or1o10TBOP




CHHC

dopma
pa3BUTHS
3apoJIbIia

Mecto
pa3BUTUSA
3apoJibla

IlepBas cragus

Hannuue
XBOCTa

HocosBoit
BBIPOCT

[lepennue
KOHEYHOCTH

Boznyunsrii
y3bIPh

Bropas cragus

Hanuuwne
XBOCTa

HocoBou
BBIPOCT

[lepennue
KOHEYHOCTH

Bo3aymneii
y3bIPh

Tperbs cTagus

Hanuuwne
XBOCTa

Hocosoit
BBIPOCT

[lepennue
KOHEYHOCTH

Bo3aymneii
My3bIPh

YerBepras cragus

Hannuue
XBOCTa

HocoBoit
BBIPOCT

Ilepennue
KOHEYHOCTHU

Boznymnsrii
y3bIPb

2. Cnenath BBIBOJ




IIpakTnueckas padora Ne 3
Tema: «PelieHUe reHETHUYECKHUX 32429,

Henb: Co3maTe ycioBUS AJIA dbopMHUpOBaHUS yMEHUH COCTaBISTH W
aHaJM3UPOBATh POJOCIOBHBIE O 3aJaHHBIM JaHHBIM.

OO0opynoBaHKE: UHCTPYKTUBHbBIE KAPTOUKH — 3a1aHHS

[.MarepuanbHblie ¥ TOKyMEHTaJIbHOE 00ECIICUCHHE :

1.1 3apanme

1.2 Meroanueckue peKOMEHIAIMH 110 BBITIOJHEHUIO MPAKTHUYECKUX PadoT.

1.3 Jlucter crangapTHOTO (hopmaTta A4 (297*210)

1.4 PucyHk# , Ha KOTOPbIX U300pakeH BHEIIHUI BU 3aPOJIbIIIN TO3BOHOYHBIX .
II1. Tlopsmox BBITIONHEHUS PAOOTHI :

1.13yunTs 3a1aHne

2.M3yunTh 0011I1E TEOPETHUECKUE MTOJIOKEHUS TPAKTUUECKOTO 3aHATHUS
3.IIpuctynuTte K BBIIOJHEHUIO 3aJaHUS

4. Odpopmuts padboty



5.I1oka3aTh pe3ynbTaThl NPENOIaBaATENIO
IV. Bonpocs! ajist caMmOInpoBEpPKU:
1. B ueM 0coOE€HHOCTh THOPUAOIOTUYECKOTO MeTOAA?

2. OObsicHUTE TCPMHHBLI: FI/I6pI/II[I>I, AOMHWHAHTHBIC IIPU3HAKH, PCHCCCHBHLBIC
IMPpU3HAKHU, TOMO3UI'OTHI, ICTCPO3UT'OTHI, PACIICIIIICHHUC.

3. B ueM cymHocTh BTOpOro 3akoHa Menzens?

4. benwlii kposuK (aa) CKpemmBaeTcs ¢ 4epHbIM KpoJukoMm (AA). ['mbpuaHbie
KPOJIMKHA CKPEIIMBAIOTCS MEXTy coOoi. Kakoe MOTOMCTBO y HHX MOJy4HUTCS?
byner nu mpaBUiBHBIM oOmpeneseHue: (EHOTUIl €CTh COBOKYITHOCTh BHEIIHUX
MPU3HAKOB OpraHu3mMa’

5. C Kakoi LEeNpI0 MPOBOJAT AaHATU3UPYIOIIEE CKPEIIMBAHUE?

6. Kakoe, Ha Bam B3I, MPAKTHYECKOE 3HAYEHUE UMEIOT 3HAHUS O NE€HOTHIIE U
denotune?

7. CormocTaBbTe THIIBI HaCJICAOBaHMU I'CHCTHUYCCKHX IIPU3HAKOB Inpu
CKpCIIMBAaHMAX C ITOBECACHHUCM XPOMOCOM BO BPCM Melo3a 1 OIINIOJJOTBOPCHMA.

8. Ilpu ckpemumBaHuu cepoil U YepHOU Mbllel noiydeHo 30 moTOMKOB, U3 HUX 14
ObLTM YepHbIMU. M3BECTHO, YTO cepas OKpacka JOMUHUpPYET Han uepHoil. Kakos
T€HOTHUI MBI POJUTENBCKOTO MOKOJIeHHs? Perenue 3aaum CMOTPUTE B KOHIIE
y4eOHHUKa.

9. lonmyOornaspiii My»X4uHa, 00a pOIUTENS KOTOPOrO HMENIW Kapue IJiasa,
YKEHWJICS Ha Kaperyia3ou KEeHIIMHE, OTell y KOTOPOM MMEJN Kapue riasa, a MaTb —
rojiyosie. OT 3TOr0 Opaka poausics roiayOoriasblii ceiH. OnpeaenuTe TeHOTUIIbI
BCEX YIMOMSHYTBIX JIULI.

10. B gyem 3akirodaercsi CMBbICI TPEThero 3akoHa Mennena? KakoBbl CBA3M MEXIY
BTOPBIM U TPETHUM 3aKOHaMHU MeHens?

11. KakoBBI IUTOIOTMYECKUE OCHOBBI JUTUOPHUIHOTO CKPEITUBAHUS?

12. Kakoe pacmiemyieHue Mo reHOTUINy M ()EHOTUIy BO3HUKAET, €CIU THOPHUIBI
BTOPOTO TMOKOJIGHUSI JTUTHOPHUIHOTO CKpEIIMBAHUS OyAyT pa3MHOXaTbCs
CaMOOTIBUICHHEM?

13. Kakue BO3ZHMKHYT paclIEIUVICHUs] IO T€HOTUIY U (PEeHOTHUITy, €CIIH KaXAbIA U3
JEBATH TE€HOTUIIOB BTOPOrO TIOKOJIEHUS JUTHOPUIIHOTO CKpEIIMBaHUS OyaeT
CKpenieH c aabtrt

14. BcmoMHUTE, CKOJIBKO TEHOTUIIOB BO3HHKHET B F2 mpum MOHOTHOpUIHOM,
quruopugHoM  ckpemmBaHusx. Ckonbko TeHOTHNOB Oyaer B F2  mnpu



TpurnbpugHoMm ckperuBanun? IlompoOyiite BbiBecTH 00IIyI0 (QopmMyay yucia
reHoTurnoB B F2 ist noauruOpuaHoro CKpeuMBaHms.

15. YV TomaroB okpyrias ¢opma mionoB (JI) noMuHupyer Haja rpyieBUIHON (a),
KpacHas okpacka miofgoB (B) — mnag xenroit (b). Pactenue ¢ okpyribiMu
KpacHBIMU IUIOAAMM CKPEIIEHO C pacTeHHeM, OOJaJaioluM TIpYLICBUIHBIMU
XKenTeiMu iIogaMu. B motomcTtBe 25% pacTeHud MalOT OKpPYIJIbIE KpacHbIC
wioAsl, 25% — rpyleBUIHbIE KpacHble IUIOABI, 25% — OKpYIJIBIE JKENThIC
mwionabl, 25% — TpylmieBUHbIEe KenThle Tionabl (oTHomenue 1:1:1:1). KakoBbl
TEHOTHUIIBI POAUTENICH U TOTOMKOB?

16. B ceMbe poauicsi Toay0oria3slii TEMHOBOJIOCKHIN peOEHOK, MOX0XKHUM MO 3TUM
npU3HakaM Ha oTHa. MaTb — Kaperjasas TeMHOBoJiocas; 0alymika Mo
MaTEPUHCKON JIMHUKM — TOJyOoria3asi TEMHOBOJIOCAsS; ACMyIIKa — Kaperia3blid
CBETJIOBOJIOCHIM; 0alymika M JAeaylika IO OTIOBCKOW JIMHUM — Kaperjias3bie
TEeMHOBOJIOCHIE. OTpeenuTe BEPOSTHOCTh POKICHHUS B TON CEMbE TOIyOOT1a30r0
CBETJIOBOJIOCOr0 pedeHka. Kapuil LBET riia3 JOMHUHHPYET HaJ TojyObIM, TEMHBII
I[BET BOJIOC — HAJ[ CBETJIbIM.

17. B yem oTiMuume XpOMOCOMHOIO Habopa camiia OT XPOMOCOMHOIO Habopa
caMku?

18. Ilouemy y KEHIIMH, UMEIOIIMX B TE€HOTHNE T'€H reMo(uiauu, OOJE3Hb HE
MPOSIBIISICTCS, & Y MYXYUH — MPOSBIIAETCS?

19. B xakom cnyyae y My>KYMHBI-TaIbTOHUKA MOXKET OBITh BHYK-JAIbTOHHK?

20. OT 4epHOM KOIIKM POAWIIMCH OJMH YEPENAXOBBIM U HECKOJIBKO YEPHBIX KOTHT.
Omnpenenute: a) PEHOTUIT U TEHOTHIT OTIIA; 0) MOJT YEPENaxOBOTO U YEPHBIX KOTSIT.
V.lomaliHee 3agaHue

1. Joodopmuts maTepua.

2. I3y4nuTh peKOMEHIOBAaHHYIO TUTEPATYPY .

VI. Cnucok ucnonb3yemMoil IntepaTyphl

1.J1.K. benser «O6mas ouonorusi».-M.: IIpocBemenue , 2016 r.
2.YO.U. lonsuckuii «O011as 61oaorus»
3.B.B. 3axapos «ob6mas ouonorusi».-M.: [Ipocsemenne, -2016 r.

VII. 3aganue

1. lamwb ananu3 pooocnoeuvix no cxemam No2, Ne3 u Nod
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2.Ucnonv3ya mepmuHbl U CUMEOIUKY HOCIIPOUNLD POOOCTIOGHDbIE.

JIBe mectunansie cectpbl MaprapeT u Mpdpu BBIIUIM 3aMy’K 3a HOPMAaJbHBIX
Myx4urH. B cembe Mapraper Obuio msitepo aeteit: [[xerimc, CycanHa u J[pBun
OBLIN MIECTUTANIBIMU, DJIJIa U PUdapy — nsTunanbiMu.

B cembe Mbapu Obl1a eIUHCTBEHHAS MsATUIIANAs 104b JIKeiH.

Ot nepBoro Opaka /[>xeliMca ¢ HOpMaJIbHOM KEHIIUHOW POJWIIACH IIECTUIIAas
noub bercu, or BTOporo Opaka Takxke ¢ HOPMAJIbHOW MKEHUIMHOW Yy HEro ObLIO
IECTh JIETEH: OJHA J10Yb U JBA CblHA — HOPMAJIbHBIC IISATUIIAJIBIC, ABE JOYEPU U
OJIUH ChIH — LIECTUNAJIBIE.

Onia BbIIIA 3aMYK 32 HOPMAQJIBHOTO MYXYUHY. Y HHUX - IIECTEPO MATUIAIBIX
JETEH.

JIPBU KEHWJICS HA HOPMAJbHOW >KEHIIMHE. VX eIMHCTBEHHBIN ChIH Yapip3 —
IECTUMATIBIN.

Puuapn sxeHwics Ha cBoer aBoropoaHo# cectpe JIxeitH. [lsatepo ux nereit Obun
NS TUTIAJIBIMU.
3.CocTaBbTe POIOCIOBHYIO 3TOW CEMBU M ONPENEINUTE BEPOATHOCTH POKACHUS
HIECTUNAJBIX IETEN B CIIydasiX:

A) Opaka HOpManibHOU Jouepu J[keliMca ¢ olHUM U3 ChIHOBeM Puyapna;

b) 6paka batcu ¢ ceinom JIpBuUna.
3agaua Ne 2. Kakoe MOTOMCTBO MOYKHO OKHIAaTh OT CKPEITUBAHUS KOPOBHI U OBIKA,
FeTePO3UTOTHBIX MO OKpacKe IepcTu?



3amaya Ne 3. ¥V MOpPCKHMX CBMHOK BUXpacTasl LIEPCTh ONPEAEISETCS JOMUHAHTHBIM
TE€HOM, a IaJKasi — PELUECCUBHBIM.

1. CkpenmBaHue JIBYX BHUXPACThIX CBHHOK MeEXIy co0oil nmamo 39 ocobelt c
BUXPAcTOW mepcThio U 11 riiagkomepcTHhIX KUBOTHBIX. CKOJIBKO Cpelld 0coOeH,
MMEIOIIUX JOMUHAHTHBIA (DEHOTHII, TOKHO OKa3aThCS TOMO3UTOTHBIX O 3TOMY
pU3HaKy?

2. Mopckasg CBHHKAa C BHUXPAacTOM WIEPCTHIO MPH CKPEIIMBAHUH C OCOOBIO,
oOnajaromeil TJagKkoil MIepcThio, Jaida B TMOTOMCTBE 28 BHUXpAcThIX U 26
IaIKOIIEPCTHBIX TOTOMKOB. ONpeienTe FreHOTUIIBI POAUTENIEH U IOTOMKOB.
3amaua No 4. Ha 3Bepodepme mosyden npumion B 225 Hopok. U3 Hux 167
JKUBOTHBIX HMMEIOT KOPUYHEBBIA MEX MW 58 HOPOK Toiy0oBaTo-cepoil OKpPACKH.
OnpenenuTe TeHOTUIIBI UCXOAHBIX (HOPM, €CIIMd M3BECTHO, YTO T'€H KOPUYHEBOM
OKpacKy JOMUHHUPYET HaJ TEHOM, OIPEACISIONNM TroJy00BaTO-CephI IBET
HIEPCTH.

3agaua Ne 5. VYV 4yenoBeka TreH Kapux IUIa3 JOMHUHUPYET HAJ TEHOM,
0OyCJIOBIIMBAIOIIMM TOTyOBI€ r71a3a. ['omy0oriassii My>KUrMHA, OJMH U3 POJUTENICH
KOTOPOT0 UMEJ Kapue IJ1a3a, KEHUJICA Ha Kaperila30i JKEeHILIHUHE, Y KOTOPOU OTell
UMeJ Kapue TrJia3a, a MaTh — roiiyoble. Kakoe moToMCTBO MOXXHO OXKHAATh OT
sTOrO Opaka?

3amauya Ne 6. AbOMHK3M HACIIEAYeTCs Y YeJIOBEKa KaK PEelieCCUBHBIN Mpu3HaK. B
CeMbe, TJI€ OJWH U3 CYINPYTroB ajbOMHOC, a JAPYrol MMEET MUTMEHTHUPOBAHHBIE
BOJIOCHI, €CTh JIBo€ AeTeil. OIuH peOeHOK albOMHOC, IPYroil — ¢ OKpallleHHbIMU
BosiocamMu. KakoBa BepOSITHOCTh POKIEHUS CIIEAYIONIEro pedeHKa-aas0nHoca?
3agaua Ne 7. BpInummuTe rameTrsl OPraHM3MOB CO CIEAYIOIIMMHU T€HOTUIIAMMU:
AABB; aabb; AAbb; aaBB; AaBB; Aabb; AaBb; AABBCC; AABBCC; AaBbCC;
AaBbCec.

Pa3bepem oaun u3 npumepoB. [lpu pemieHnn MmogoOHBIX 3aJad HEOOXOIUMO
PYKOBOJICTBOBAThCS 3aKOHOM YUCTOThI TAMET: raMeTa F€HETUYECKH YUCTa, TaK Kak
B HEE MNOMAJaeT TOJBKO OJWH I€H M3 KaXJOW ajeiapbHoW mnapel. Bo3bpmeM, K
npumepy, ocods ¢ renotuniom AaBbCc. U3 nepBoii mapel reHOB — mapbl A — B
KOKIYIO TMOJIOBYIO KJIETKY MOMajaeT B Mpoliecce Mero3a o reH A, 1ubo TeH a.
B 1y xe ramery u3 mapel reHoB B, pacrosiOKEHHBIX B JIPYyrol XpOMOCOME,
noctynaer reH B wumm b. Tperbs mapa Takke B KaXIYIO TMOJOBYIO KIETKY
MOCTABJISACT JNOMUHAHTHBIM TeH C WM €ro penecCUBHbIA aljieab — C. Takum
o0pa3om, rameTa MOXeT COojep>KaTh WU BCe JoMUHaAHTHBIE TeHbl — ABC, unu xe
petieccuBHbIe — abc, a Takke ux couetanus: ABc, AbC, Abe, aBC, aBc, a bC.
UToObI HE OMMUOUTHCA B KOJIMYECTBE COPTOB TaMeET, 00pa3yeMbIX OPTaHU3MOM C
UCCJIEyEMbIM T€HOTHIIOM, MOKHO BOCTIOIB30BaThes hopmyinoit N = 2n, rae N —
YUCJIO THUIOB TraMe€T, a h — KOJUYECTBO TE€TEPO3UTOTHBIX Map TIeHOB. B



MPABUJIBHOCTH 3TOM (HOPMYIBI JIETKO YOEIUThCS Ha MpPUMEpPax: rerepo3urora Aa
UMEET OJIHY TeTepO3UTrOTHYIO Mapy; cieaoBarenbHo, N = 21 = 2. OHa oOpa3zyet
nBa copta ramet: A u a. [{urereposurota AaBb comepxut nBe reTepo3uroTHbIe
napel: N = 22 = 4, dopmupyrorcs uerbipe Tuma rameT: AB, Ab, aB, ab.
Tpurereposurora AaBbCc B COOTBETCTBUM C 3TUM JAOJDKHA OOpa3oBBIBaTH &
COPTOB MOJIOBBIX KJIETOK N = 23 = §),

3agaua Ne 8. ¥V KpymHOro poratoro CKOTa reH KOMOJOCTH JOMUHUPYET HaJl FTEHOM
pOraTocTH, a '€H YEpHOIo I[BETa IIEPCTH — HaJ I'€HOM KpacHOM okpacku. O0e
napbl FEHOB HAXOAATCS B Pa3HbIX Mapax XpOMOCOM.

1. Kakumu oKaxxyTcsi TelsiTa, €CIM CKPECTUTh FeTEPO3UTOTHBIX MO 00EUM Mapam
MPU3HAKOB ObIKA U KOPOBY?

2. Kakoe moToOMCTBO CIEIyeT 0KUAATh OT CKPEIIUBAHUS YEPHOT'O KOMOJIOTO OBIKa,
TeTEPO3UTrOTHOrO MO 0OEUM MMapaM MPU3HAKOB, C KPACHON POraToil KOpOBO1?
3amaya Ne9. V cobOak yepHbId LBET WMIEPCTH JOMUHHUPYET HaJ KO(PEHHBIM, a
KOpOTKasi mepcTb — Haja JauHHOW. OO0e maphl NeHOB HAXOIATCA B pa3HbIX
XpOMOCOMaX.

1. Kakoli NpoOIEHT YepHBIX KOPOTKOUIEPCTHBIX IIEHKOB MOXHO OXHUIaTb OT
CKpEILMBaHUsA ABYX 0COOEH, T€TEPO3UTOTHBIX [0 0O0OUM IpU3HaAKaM?

2. OXOTHUK KyNWI YEPHYIO cO0aKy ¢ KOPOTKOM HIEPCThIO U XOYET OBITh YBEPEH,
YTO OHA HE HECET I'€HOB JIJIMHHOM 1IepcTu kKodenHoro 1peta. Kakoro maptaepa mno
(GeHoTUNy M TEHOTUIy HaJAO0 MOA0OpaTh IJIsi CKPEUIMBAHUS, YTOOBI MPOBEPUTH
TeHOTHUIT KYIIJIEHHOH coOaku?

3agaua Ne 10. VYV wdyenmoBeka TeH Kapux TJia3 JIOMUHUPYET HajJ T'EHOM,
OTIPENETSIONMM pa3BUTHE TONTYOOM OKpacku TIJia3, a TI'eH, O0OYCIOBIMBAIOLIMI
YMEHHME JIy4llle BJIaJETh IPaBoi pyKoi, mpeobyagaeT HaJ T€HOM, ONpPEeIIOIUM
pa3Butue JeBopykocTd. O0e mapbl T€HOB PaCIOJIOKEHbI B Pa3HBIX XpOMOCOMaX.
KakumMu MOTyT OBITH J€TH, €CIIM POJUTENN UX T€TEPO3UTOTHBI?

3.CuenaTts BEIBO

IIpakTnueckas padora Ne 4

Tema : «KAHaIU3 PeHOTUNIHYECKON U3MEHYUBOCTH»

[leas : cdopMupoBaTh TOHITHE WM3MEHYMBOCTH OPTaHU3MOB, TPOJOIKHUTH
BbIPa0OTKY yMEHHUN HaO/0aTh HaTypaibHble OOBEKTHl, HAXOIUTh MPU3HAKU
U3MEHYUBOCTH.

[TponomxurenbHOCTS : 1 4. 30 MuH.

[.OGopynoBaHue : pa3fgaTOUHBIA MaTepHas, WLUIIOCTPUPYIOMINN H3MEHYUBOCTD
OpraHu3MoB (pacTeHuss 5—6 BUIOB 10 2—3 PK3EeMIUIApa KaXKJa0ro BHjIa, HaOOPHI
CEMSIH, IUIOJ0B, JIUCTHEB U JIP.).

I1. OGmre TeopeTUIECKUE TOJIOKEHUS



Teopernueckas 4acThb

MonudukannonHas u3MeHYMBOCTb. PazHooOpasue (peHOTUIIOB, BO3HUKAIOIIUX Y
OpPraHW3MOB OJIMHAKOBOTI'O T'€HOTHWIIA MOJ BJIHUSHUEM YCIOBHU CpEIbl, HA3bIBAIOT
MOAU(PUKAIMOHHON M3MEHYUBOCTHIO. CHEKTp MOIU(MUKAITMOHHOW U3MEHYUBOCTHU
ompeensieTcss HopMoi peakiuu. [IpuMepom MOAM(PUKAIMOHHON H3MEHYMBOCTH
MOXET CIIY)KUTh HW3MEHUYMBOCTh TI'€HETHUYECKH CXOJIHBIX (MIECHTUYHBIX) OCOOEH.
MHorue BUIBI pacTeHU#l, Hampumep KapTodenb, OOBIUHO PA3MHOMKAIOTCS
BEreTaTUBHO, B 3TOM CJIy4dae BCE MOTOMKHU 0O0JaJal0T OJMHAKOBBIM T'€HOTHIIOM.
3HAYUT JIK 3TO, YTO BCE PACTEHUS, BBIPOCIIUE HA MOJIE U MPOUCXOASIINE OT OJJHOTO
KITyOHs1, OyayT onrHakoBbl? HeT, MHOTHE pacTeHMsI CYIIECTBEHHO OTIUYAIOTCS 110
BBICOTE, KyCTUCTOCTH, KOJIMYECTBY U (popme KiTyOHEeH U IpyruM MoKazaTessiM. ITU
(GEHOTUNMMYECKUE Pa3Iuyusl MEXIAy T'€HETUYECKH WJICHTUYHBIMH PACTECHUSIMU
OOYyCIJIOBJIEHBI TEM, YTO WX PA3BUTHE MPOUCXOIUIIO B PA3JIUYHBIX YCIOBUSAX CPEIbI.
Jaxe B mpenenax OJHOW TPSNKM €CTh PA3IU4YUs B YPOBHE OCBEIICHHOCTH,
YBJIQXXHEHHS TOYBBI, B KOJIMYECTBE COPHSAKOB. OTH PA3JINYMS CKA3BIBAIOTCSA HAa
pa3BUTUM pAacTeHUU. YCIOBUSL BHEUIHEM cpeAbl HU3MEHAIOT OCOOEHHOCTH
IIPOSIBIICHUsT I'€HOB, HO HE caMu TIeHbl. MHOrHME€ TI€Hbl OTBEYAIOT 3a CHHTE3
¢depmentoB. KomnuectBO M HaOOp MHUKpPODJIEMEHTOB B IIOYBE MOTYT CHIIBHO
MEHATh  (MOIM(UIMPOBATh) AKTUBHOCTH (EPMEHTOB U, CIEI0BATEIbHO,
CKa3bIBaThCS HAa POCTE W Pa3BUTHM pacTeHuil. OAHAKO 3TH MOAM(PUKALHUH HE
HACIIEAYIOTCS, NOTOMY YTO TE€Hbl, OTBEYAIOIIHE 3a pPA3BUTHE pACTCHUM, HE
MEHSIIOTCSI B OTBET HA U3MEHEHUS TEMIIEPATYPBI, BIIAXKHOCTH, XapaKTepa MUTaAHUS.
BbiBos, uTO mpHU3HAKW, NPUOOPETEHHbIE B TEUYEHHUE >KU3HM OpPraHU3MOB, HE
HaClIeyIOTCS, CIelad KPymHbIM Hemenkuii Owmomor A. Belicman. HWaorna
MOU(UKAIIMOHHYIO U3MEHUYMBOCTh HA3bIBAIOT HEHACJIEICTBEHHOW. DTO BEPHO B
TOM CMBICJIE, YTO Mo (UKaAIMK HE HacienytoTcs. CleyeT IOMHUTh, OAHAKO, YTO
camMa CIOCOOHOCTh JKMBBIX OPraHU3MOB K aJanTUBHBIM MOJU(pUKAIUIM —
MPUCTIOCOOUTENBHBIM U3MEHEHHUSIM — T€HETHYECKU OOYCJIOBJIEHA, BbIpaOOTaHa B
pe3ynbTaTe eCTECTBEHHOr0 0TOOopa.

pa3HoOOpa3usi JKUBBIX OPraHU3MOB U TJIABHOE YCJIOBHE HX CIHOCOOHOCTH K
DBOJIOLIMOHHOMY  Pa3BUTHIO. MeXaHM3Mbl HACJIEACTBEHHOW HW3MEHYUBOCTHU
pa3zHooOpa3Hbl. OCHOBHOM BKJaJ B HACIEACTBEHHYIO H3MEHUYMBOCTH BHOCHUT
F€HOTUIIMYECKAasT W3MEHYMBOCTH; CYIIECTBYET TaKKe€ M I[HUTOILIa3MaTHUYECKas
W3MEHYMBOCTh. ['€HOTMIIHYECKass U3MEHUYUBOCTh, B CBOK OYEPENb, CIIAracTCs M3
MYTaIllMOHHOW) 1 KOMOMHATUBHON N3MEHYUBOCTH.

KoMOuHaTuBHAsT M3MEHYMBOCTh — BAXXHEHIIMH HCTOYHUK TOTO OECKOHEYHO
OOJBILIOTO HACJEJICTBEHHOTO Pa3HOO0Opasus, KOTOpOe HAOII0JAeTCs y JKHUBBIX
opranu3moB. B ocHOBe KOMOMHATHBHON W3MEHYMBOCTU JIEKUT IOJIOBOE
pPa3MHOXKEHUE OPraHU3MOB, BCIEIACTBUE KOTOPOIO BO3HUKAET OIPOMHOE



pa3HooOpa3ue TeHOTUIIOB. ['€HOTUIl MOTOMKOB, KaK HW3BECTHO, NPEACTaBIsET
co00# coueTaHue reHoB, KOTOpbIe ObLIM CBOMCTBEHHBI pOAUTENAM. UUCIIO reHOB Y
KXJIOr0 OpraHu3Ma HucCYUCIAeTcs TheiciyaMu. [Ipu MOJOBOM pa3sMHOKEHUU
KOMOHMHAIIMU T€HOB MPUBOJAT K (POPMHUPOBAHUIO HOBOT'O YHUKAJILHOTO FEHOTHIIA U
¢denotumna. Y moboro pedbeHKa MOXKHO OOHAPYKUTh MPU3HAKU, TUTTUYHBIE IS €T0
Matepu U OTHa. TeM He MeHee Jaxe cpeAu OJIM3KUX POJCTBEHHUKOB HE HAWTH
JBYX aOCOJIOTHO OAMHAKOBBIX JIIoAeH. VCKiroueHne cOCTaBISIOT OJHOSWIIEBBIE
Onm3Henpl. B yeM NpuyuHBI 3TOrO OrpOMHOr0 pasHooOpas3us? OHM JexaT B
SBJICHUM KOMOMHATHMBHOM H3MEHYMBOCTU. PaccMOTpUM OCHOBHBIE €€ HCTOKHU.
HeszaBrcumoe pacxoI€HHUE TOMOJIOTMYHBIX XPOMOCOM B MEPBOM MEHOTHYECKOM
JeJeHU — TIepBasi M BaKHEWINAs OCHOBA KOMOWHATHUBHOW W3MEHUYMBOCTH.
MMEeHHO HE3aBHCHUMOE pPacXOXXJICHHUE XPOMOCOM, KaK Bbl MOMHHTE ,SBIISIETCS
OCHOBOU TpeThero 3akoHa Menpens. IlosiBlieHHe 3€NEHbIX TIAIKUX M KEJITHIX
MOPIIMHUCTBIX CEMSIH BO BTOPOM TIIOKOJICHMM OT CKpEIIMBAaHUS PACTCHUUN C
JKENTHIMU TJAJKUMU U 3€JICHBIMU MOPIIMHUCTBIMU CEMEHAaMU — TIpUMEP
KOMOMHATUBHON M3MEHYUBOCTH .PexomMOMHAIMS T€HOB, OCHOBAaHHAS Ha SIBJICHUU
IepeKpecTa XpOMOCOM, — BTOPOM, TOXE OYEHb BaXXHbIH HCTOYHHK
KOMOWHATUBHON M3MEHYMBOCTH. PEKOMOMHAHTHBIE XPOMOCOMBI, TOTAB B 3UTOTY,
BBI3BIBAIOT  TOSIBJICHME  KOMOMHAIUM  TMPU3HAKOB,  HETUIHYHBIX IS
poauteneil. Tpetuii BaXXHbIH HUCTOYHUK KOMOMHATHBHOM HW3MEHYMBOCTH —
cillydailHas BCTpeya ramMeT TMpu OIUIOJOTBOpPeHHH. B  MOHOrMOpUIHOM
CKpPEIIMBAHUY BO3MOXKHBI Tpu reHotuna: AA, Aa u aa. KakuM IMEHHO T€HOTHUIIOM
Oyner o0namaTh JaHHAS 3Ur0Ta, 3aBUCUT OT CIAydYalHOM KOMOMHamuu ramet. Bee
TPU OCHOBHBIX HMCTOYHHKA KOMOMHATHUBHOM  W3MEHUYMBOCTU  JEHCTBYIOT
HE3aBUCUMO M OJHOBPEMEHHO, CO3/1aBasi OTPOMHOE pPa3zHOOOpa3ue TEeHOTHUIIOB.
OpHako HOBbIE KOMOWHAIIMM TE€HOB HE TOJIBKO JIETKO BO3HMKAIOT, HO TaKkKe H
JIETKO pa3pylIatoTCcs MpU nepeaadye U3 MoKoJIeHUs B mokojeHue. IMeHHO nmo3ToMy
4acTO B MOTOMCTBE BBIJIAIOIIUXCS MO KAYECTBAM JKUBBIX OPTraHW3MOB TOSIBIISIOTCS
ocobu, ycTynaroue poauTensMm. [[ns 3akpersieHust >KelaTeabHbIX MPU3HAKOB
CEJICKITMOHEPBI UCTIONB3YIOT OJM3KOPOJCTBEHHBIE CKpeluBanus. braromaps
TaKUM CKPEIIMBAHUSM BO3PACTAE€T BEPOATHOCTh BCTPEUM OJMHAKOBBIX TaMET U
MOTYT BO3HUKHYTh TOTOMKH C KOMOWHAITMEH Te€HOB, OJM3KOW K POIUTEIHCKOM
KoMOuHaIu. TakuMm MmyTeM CO37aHbl HEKOTOPBIE MOPOJBI KUBOTHBIX W COpTa
pacTEeHUH.

III. ITopsamok BBIOJIHEHUS pAOOTHI :

1.3yunts 3amanue

2.MI3yunTh 00IIHME TEOPETUUECKHE MOJT0KEHUS MPAKTUUECKOTO 3aHSTHUS .
3.1IpUCTYNHUTH K BHIMOJHEHUIO 33/IaHHS

4. Obopmuts padboty



S.11oka3ats pe3yabTaThl NPENOAABATEIO

IVV. Boripocs! i1 caMOnpoOBepKHU:

1. Kak otpaxaercsi BIusHUE (PAKTOPOB OKPYKAIOIIEH cCpellbl Ha MpPOsBICHUU
KaueCTBEHHbBIX M KOJIMYECTBEHHBIX MPU3HAKOB?

2.B dWeMm MOXeT 3aKitouaThbCcs OHOJIOTMYECKOE 3HAYCHHE MpeoOpa3oBaHMUs
¢denotumna noj Bo3AeicTBrEM (DaKTOPOB cpenibl 0e3 U3MEHEHUS TeHOTUa?

V. jomaiiHee 3a1aHue

1. loodopMuTh MaTepuan.

2. I3yunTh peKOMEHOBAaHHYIO JIUTEPATYPY .

VI. Criucok Ucnonb3yemMoi IutepaTyphl

1. 1.K. benseB «O0mas ouosorus».-M.: [IpocBemenue , 2016 r.

2. IO.U. INonguckuit «OO0Imas OHMOI0rus)

3. B.B. 3axapoB «o0mas 6uosorusi».-M.: IIpocsemienue, -2016 r.

VII. 3ananue :

1. CpaBaute 2—3 pacTeHus] OJHOTO BHJA (MM UX OTACIbHBIC OpPTaHbI: JIUCThHS,
CEeMeHa, TUIOJbI U Jp.), HAWAUTEe MPU3HAKU CXOJCTBA B X CTpoeHUU. OOBsICHUTE
MPUYUHBI CXOJICTBA 0COOEH OJTHOTO BHUJIA.

2. BeisiBUTE y UCCIEAyEMbIX pacTeHUI MpU3HaKU pa3inuuusa. OTBEThTE HA BOMPOC:
KaKHU€ CBOMCTBA OPraHU3MOB OOYCJIOBIMBAIOT Pa3inuus MEXIY 0COOSIMU OJHOTO U
TOTO K€ Bujaa?

3. 3anonuu Tabnuiy «CpaBHUTENbHAS XapaKTEPUCTHUKA PACTEHUI»:

CpaBHuBaemblii | BereratuBHbie HacnencrBenusie N3meHuuBbIC
IIPU3HAK OpTraHbI MPU3HAKU MIPU3HAKH
pacTeHus
dopma
JnrHa
[[npuna

4. PackpoiiTe 3Ha4€HHE 3TUX CBOWCTB OPraHU3MOB 11 BoJonMK. Kakue, Ha Bai
B3IUISI, pa3iuyusi OOYCJIOBJICHBI HACIEICTBEHHON WM3MEHUHUBOCTBIO, KaKHE —
HEHACJICJACTBEHHOW W3MEHYUBOCThI0? OOBACHUTE, KaK MOIJIM BO3HUKHYTh
pas3TuYus MEXITYy 0COOSIMU OJTHOTO BHIA.

5. Cnenaiite BBIBOJI.

IIpakTnueckas padora Ne 5

Tema : «IIpucnocodjieHre opranu3mMa K cpejae 0OMTAHUS »




[lenp : nmoka3arb , YTO YCIOBHUSL Cpelbl OOUTaHHS (POPMUPYIOT HATHUUE
OTIPEIeTICHHBIX YKOJIOTHYECKUX MPUCTIOCOOICHUH y OPraHM3MOB , €€ HAaCEeISIOIINX

[TpopomkurenbHOCTH 1 4. 30 MuH.

| . MaTepuanbHbie U TOKYMEHTaIbHOE 00ECTICUEHUE :

1.13aganne

1.2MeTonnueckre peKOMEH IAIUHU 10 BHITIOJTHEHUIO MMPAKTUYECKUX PaboT.
1.3JIuctel crangaptHoOTro hopmara A4 (297*210)

14PI/ICYHKI/I , Ha KOTOPBIX 1/1306pa>1<eH BHEIITHUM BU O IITHI] PA3HBIX 3KOJOTIHYCCKHUX
I'PVYIIII, UX KJIFOBBI U JIAIIBI .
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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.







1.3yuuts 3ananue
2.M3y4UTh OOIIHNE TEOPETHUECKUE MTOJI0KECHUS MPAKTHUECKOTO 3aHATHUS

3.IIpuctynuTe K BHIOTHEHUIO 33 JaHHS

4. Oopmuts padoTy

5.I1okazarp pe3ynbTaThl MPETO1aBaATEIIO

IV. Bompocs! niis camonpoBepKu:

[l Kakue ¢akropsl Hanbojee 4acTO OTrPaHUYMBAIOT POCT U PA3BUTHE TaKUX
[IEHHBIX BUJIOB PHIO , KAK OCETPOBBIC MITH JIOCOCEBHIE ?

1 B Tponuueckux paiilOHOB OKeaHa ,[Jie¢ MHOTO CBETa M TeIJia , H3Hb OYCHb
OenHa . OTH paifloHbl Ha3bIBAIOT OKEAHNYECKUMHU MyCThIHAMU. Kak BbI

AyMaeTe , YTO OrPAaHUYUBACT 37€Ch PA3MHOKEHHE OJHOKIETOYHBIX BOJOPOCIIEH ,
OT KOTOPBIX , B CBOIO OYEPENb , 3aBUCST KUBOTHBIE ?

[1  Kakue wu3BecTHbIe BaM (PAKTOPHI IMO3BOJSIOT TOBOPHTH O COOTBETCTBUH
MEX]ly OpTraHU3MaMH U Cpesioil oOuTanus?
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V.JlomalliHee 3aaHue

1. Joodopmuts MaTepuall.

2. 3y4nTh peKOMEHI0BAHHYIO TUTEPATYPY .

VI. Coucok ucnonap3yeMoi JIMTepaTyphbl

1. J.K. benses «O6mas 6uonorus».-M.: [Ipocsemenue , 2016 T.

2.  TO.W. lonsuackuit «OO0mas 6MoI0Tus»

3. B.B. 3axapos «obmas 6uonorusi».-M.: [Ipocsemienue, -2016 T.

VII. 3aganue

1.PaccmoTpuTe 3aaHne KOHEYHOCTH NTHI] ,00MTAIOMIMX B Pa3HbIX MecTax (puc
1),

CpaBHHUTE JIMHY HOT C JJIMHOM MaiblEeB , OTMEThTE CIEHHAIU3AIUI0 B
3aBHCHUMOCTH OT OOBEKTOB JIOOBIUH .

2.Ilo3HakoMTech ¢ OPMON M CTPOCHHEM KJIIOBOB MOTHI] (pUC. 2 ) M CHAENaiTe
BBIBOJIbI O XapaKTepe UX MHUILIU U CIoco0e ee T00bIBaHus.

3. Cnenaiite oO1Iuit BEIBOJI.

5 3aganus  1JA NPOBedEHUS] HUTOrOBOIO KOHTpoJiss B ¢Gopme
udpdepenuupoBanHoro 3avera /13 1

TEKCT 3AIAHUS ycTHOrO OTBETA:

1. Kputepun xu3Hu. YpoBHH OpraHU3ALMU )KUBOM MAaTEpPHUH.

2. XHUMUYECKH COCTaB KJETKH: HEOPraHMYECKHE BEIECTBA, 3HAYEHUE U
CTpOEHHUE.

3. Oprannueckue BelecTBa KJIETKU: YTIIEBOAbI U JTUITUABIL.

4 benku: cocras, CTpoOeHHE MOJIEKYJI, 3HAUCHHUE.

5. HyxkiienHOBBIE KUCIIOTHI: BU/IbI, CTPOCHUE, 3HAUEHUE.

6 [IpokapuoTruueckas KJIeTKa: CTpoeHrue U (GyHKIIMOHUPOBAHUE.

7. bakrepuu.

8. Bupycsr.

Q. OpraHouipl 3yKapuOTUYECKON KIIETKH.

10. [uromya3maTuyeckas MeMOpaHa: CTPOECHHE, MEMOpPAHHBIA TPAHCIOPT
BEIECTB.

11. HacneacTBeHHBIH anmapaT KJIETKU: SIIPO, HA0OP XPOMOCOM.



12. DuHepreTuyeckuii 0OOMEH B KJIETKE.

13. Ilmactuyeckuii oOMeH Ha mpuMepe OMOCHHTE3a OCIIKOB.

14. JKu3HEeHHBIN UK KJIETKA. MUTO3.

15. OGOpa3zoBanue ramet. Meiio3.

16. DOwmOpuoHanbHOE Pa3BUTHE )KUBOTHBIX.

17.  TlocTamMOpHOHaIBHOE pa3BUTHE.

18. T'eneruka kak Hayka. MeTO/bl U3yUEHUS HACIEACTBEHHOCTH.
19.  OcHoOBHBIE 32aKOHOMEPHOCTH HACJICAOBAHUS U TIOHATUS T€HETUKH.
20. TIlepsslit u BTOpO# 3akoHbI [.Menmens.

21. T'enmermueckue 3axoHsl . Mennens.

22. CueluieHHOE HaCIEIOBAHNUE

23. HacnenoBanue nmpu3HAKOB, CIEIJIEHHBIX C TTOJIOM.

24. B3zaumojeicTBUE T'€HOB.

25.  Bwuap! usmeHunBoctr. Moaudukanuy.

26. HacnmencTBeHHas U3MEHYMBOCTH. MyTaIuu.

27. Ceneknus kak Hayka. OnoMamHuBadue. MeToabl CEICKIINH.
28.  3akoH roMoJoru4ecKkux psanoB. COBpeMEHHbIE TOCTUKEHUS CEICKIIUU.
29. Teopust 3BOJIOINH KUBOTO Ha 3eMIIe.

30. DBomormonHas teopus Y.[lapsuna.

31. EcrtectBeHHBII 0TOOP: POPMBI U MEXAHU3MBI.

32. IIpucnocoOJICHHOCTh U €€ OTHOCUTEIIBHBINA XapaKTep.

33. Kpurepuu u cTpykTypa BUaa.

34. llonynauus Kak €IUHULA DBOJIONUMU: Jpeid TeHOB, MOMYJSLHUOHHBIE
BOJIHBI.

35. ['maBHBIC HampaBiIeHUS YBOMIONUU. MaKkpo- U MUKPO-IBOJIFOITUS

36. DBosOIUs PaCTUTENILHOIO MUpa Ha 3eMJIe.



37.  DBoJIIOIMA )KUBOTHOTO MUpa Ha 3emJie.

38. Teopus mpoUCXOKACHUS KU3HU.

39. IIpoucxoxaeHue yeaoBeKa.

40. buocdepa: cocTaB u CTpOEHHE.

41. CoctaB 1 QyHKIIHOHUPOBaHKE OHOreo1eH030B. [IuieBpie 1enu u ceTu.
42. H3menenue 6uocepsl MO ACHCTBUEM YEIOBEUECKON ACSITEbHOCTH.

3amanus sl OLIEHKU OCBOCHHSI YMEHUW U YCBOCHHS 3HaHUHN MPEICTaBISAIOT COO0M
3aJlaHus C BBIOOPOM OTBETA (C OJJHUM WJIM HECKOJIBKHMHU MPABUIBHBIMU), & TAK K€
3aJ1aHUs C MOJIHBIM Pa3BEPHYTHIM OTBETOM.

3AJJIAHUS ko1uvecTBO BAPHAHTOB - 4
WucTpyKiust 1)1 9K3aMEHYIOUXCS

BHuMAaTenpHO MPOYMTANTE KAXKIOE 3alaHWE W MpEIaracéMble BapUaHThl OTBETA,
ecnu OHM uMeroTca. OTBeYanuTe TONBKO IOCIE TOTO, Kak Bbl MOHSAIM BOIPOC U
IIPOAHAIIM3UPOBAJIN BCE BapuaHThl 0TBeTa. Ha BeinmoaHeHue oTBoauTCA 45 MUHYT.

Brinonnsiite 3amaHug B TOM IOPSAJKE, B KOTOPOM OHHM JaHbl. Eciam kakoe-To
3aJaHue BbI3bIBACT y Bac 3aTpynHeHue, NOpOMyCTUTE €ro W IMOCTapanTeCh
BBITIOJIHUTH T€, B OTBETaX Ha KOTOpbIe Bbl yBepeHbl. K mponyiieHHbIM 3a/IaHUsIM
MOXHO OyJIeT BEpHYThCsI, eciii Y Bac ocraneTcs Bpems.

Yactb A ¢ BIOOpPOM OTBETA COAEPXKUT 12 3a7aHuil, B KOTOPBIX CIEAYET BHIOPAThH
OJIMH TIpaBWJILHBIM OTBET W3 TMpeioxkeHHbIX. Yacte B ¢ BwrIOOpoM oTBeTa
COJIEPXKUT 3 3aJaHus, B KOTOPBIX HYKHO yKa3aTb HE MEHEE JABYX IPABHIIBHBIX
OTBETa, yKa3aTh  IOCJIEIOBATEIBHOCTh  IPOILIECCOB, JHOO  YCTAaHOBHUTH
coorBercTtBue. Yacte C coumepxkuT 2 3aJaHusg, B KOTOPBIX HYKHO JaTh
Pa3BEPHYTHIN OTBET.

[Ipu BBIMONIHEHUU 3aJaHUI HEIb3S TOJB30BATHCS yU4eOHON M BCIIOMOTATEIIbHOMN
JIUTEPATYPOH.

Bapuanr 1

Yacts A



K kaxxnomy 3ajaHHI0 4acTu A JJaHbI HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJUH
BepHBI. BriOepuTe BepHBIid, MO BallleMy MHEHHUIO, OTBET, 3alUIIUTE €ro B OJaHKe
otBeTtoB. Hanpumep, Al.1, A2. 3 u T.4.

Al. Kakas HayKa UCIOJIb3Yy€T OJIM3HELOBBII METOJI UCCIIEI0BAHUS?
1) [IATOJIOT U

2)  TeHeTuKa

3) CeJIeKINSA

4)  cucTeMaTHKa

A2. Oprasoun, obecrneunBaronuii OBICTPOE MPOJBIKCHHE BEIIECTB B KIIETKE,
MPECTABIIAECT CO0O0M

1)  komrmuiekc I'onbku

2)  MIa3MaTHYECKYHO MeMOpaHy
3)  DHIOIUIA3MAaTHYECKYIO CETh
4)  MHKpPOTPYOOUYKH ITUTOILIA3MEI

A3. UYem o0ecrieunBaercs TOYHAs IMOCJIENOBATEIBLHOCTh  PACIOJIOKEHUS
aMUHOKHUCJIOT B MOJIEKYJIe OesKa B Mpoliecce ero OuocuHTesa?

1)  MaTpUYHBIM XapaKTEPOM PEAKIUH B KICTKE

2) BBICOKOM CKOPOCTBIO XUMUYECKUX PEAKIIUN B KIIETKE

3)  OKMCIIHTENBHBIM XapaKTEPOM PEaKIIHiA B KICTKE

4)  BOCCTAaHOBHUTEIHLHBIM XapaKTEPOM PEaKIIUi B KIICTKE

A4. Kaxoii Bupyc HapymiaeT paboTy UMMYHHOU CUCTEMBbI YeJIOBeKa?
1)  noauMHenUTa

2)  ocmbl

3)  rpumnma

4)  BUY



AS. Ilpu ckpenBaHUM JOMUHAHTHBIX M PELIECCUBHBIX 0CO0EH nepBoe ruOpuaHOe
MOKOJIEHUE eIMHO00pa3Ho. YeM 310 00bsicHseTCs?

1) Bce 0COOM UMEIOT OAVMHAKOBBII I€HOTHII

2) BCE 0COOM MMEIOT OJIMHAKOBBIN (PECHOTHUIT

3)  Bce 0cOOM UMECIOT CXOJICTBO C OJIHUM M3 POJIUTEIICH
4)  Bce 0COOM KHMBYT B OJJMHAKOBBIX YCIOBHUSAX

A6. Yto sBiIsIETCS CTPYKTYPHOU €IuHULEN BU1a?

1)  ocobb

2)  KOJIOHHS

3) cras

4)  momyJsIuUs

A’7. KakoBbl TOCIEACTBUS IEUCTBUS JIBUXKYIIETO 0TOOpa?
1)  coxpaHeHHE CTapbIX BHJIOB

2)  mojajep)KaHHe HOPMBI PEaKIuu

3)  TOSBIICHUE HOBBIX BHJIOB

4)  ycTpaHeHHE 0cO0el C HOBBIMU MYTallMsIMH

A8. Kakyro 3ak0OHOMEpPHOCTb 0TOOpakaeT pucyHok? @

1) MTUTIEBYIO TETTh

2)  DKOJOTHYECKYIO MUPAMUTY

3)  KojeOaHHUS YUCICHHOCTH MOMYJISINI

4)  mpolecc caMOpPeryJIaIun

A9. B npeobpazoBanuu 6uochepsl ri1aBHYIO pOJib UTPAIOT
’KMBBIC OPraHU3MbI

XUMHUYCCKHC IIPOLCCCHI



(duznyeckue mporecch
MEXaHUYECKUE SBICHUS
A10. B yeMm cocrout cxoactBo Moiaekyn JJHK u PHK?
5)  coCTOAT U3 ABYX MOJMHYKICOTUIHBIX LETen
6)  wuMmeroT popMmy cripanu
7)  9TO OMOMOJIMMEPHI, COCTOSIINE U3 MOHOMEPOB-HYKJICOTH IOB
8)  o0e comepxar MO HECKOJIbKY THICSY T€HOB

All. Ilpu ckpemMBaHUU TOMATOB C KPacCHBIMHM U KEJITHIMU TUIOJAMHU TOJIYyYEHO
MOTOMCTBO, Y KOTOPOTO TOJIOBMHA IIJIOJIOB ObLJIa KpacHas, a MOJOBHHA >KEJTasl.
KakoBbI TeHOTUIIBI poauTENei?

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

Al12. Tlouemy 1y arpodKOCHCTEMBl HE XapakTepeH cOaJaHCUPOBAHHBIN
KPYrOBOPOT BEIIECTB?

1) B ee cocTaB BXOAMT HEOOJIBIIOE pa3HOOOpa3ue BUIOB
2) 1A Hee XapaKTepHO OOJIBIIOE pa3HOOOpa3Ke BHIOB

3)  oHa MMeeT JUIMHHBIC ICTTH TUTAHUS

4) YHUCJIEHHOCTH HEOOJIBIIIOT0 YMCiIa BUIOB B HEW BBICOKAS

[Ipu BeIMONHEHNHN 3a0aHni B 13anummre HoMepa Tpex 2IeMEHTOB, OTHOCSAIIMECS K
MIPAaBUJIBHOMY OTBETY.

B1. Kakue ¢pyHKIMU BBITIOJIHSET B KJIETKE SAPO?
1)  obecneunBaeT MOCTYIUICHHUE BEIIECTB B KIICTKY

2)  CIOYXHT MECTOM JIOKAJIHM3allud HOCHTEIEeH HACICACTBCHHON MH(OpPMALUU -
XpOMOCOM

3) ¢ IOMOIIBIO MOJICKYJI TIOCPETHUKOB YU4aCTBYET B CHHTE3€ MOJIEKYIT Oelika
4)  yyacTByerT B mpoiecce GOTOCHHTE3a
5) B HEM OpraHMYeCKHUE BEIIEeCTBA OKUCIISAIOTCS 10 HEOPraHUYEeCKIX

6)  ydacTByeT B 00pa30BaHUM XPOMATH/I



[Tpu BbIMONMHEHNH 3aaHuil B2 ycTaHOBHUTE COOTBETCTBUE MEXKAY OOBEKTaMHU WU
IIPOLIECCAMM M OITMCAHUEM HX CBOWCTB M NPHU3HAKOB.

B2. VYcraHoBuTre COOTBETCTBHE MEXIy CTpOCHHMEM U  (QYyHKUUAMHU
AHAOIIA3MAaTHYECKOM CETH U KOMILIEKCa [ 0JIb/IKHU: K KaXKJI0W MO3ULIMHU, JaHHOW B
NepBOM CTOJOIE, MOAOEPUTE COOTBETCTBYIOILIYIO MO3UIMIO M3 BTOPOTO CTOJOIIA.
Broumure nosiydeHHBI OTBET B TaOMuIly, a 3areM MOJY4YHBIIYIOCS
MOCJIEI0BATEILHOCTh OYKB MEpeHECUTE B OJIaHK OTBETOB (06€3 MpoOesoB U IPyrux
CHUMBOJIOB).

CTPOEHUME 1M ®YHKIINN OPTAHONUJIOB

1)  COCTOHWT W3 IPYMIIBI OJOCTEH C IMy3bIphbKaMH Ha KOHIIAX

2)  COCTOHT M3 CUCTEMbI CBS3aHHBIX MEK/IY COOON KaHAJIbIICB

3)  yuacTByeT B OMOCHHTE3e OeiKa

4)  yd4acTByeT B 00pa30BaHUU JIN30COM

5)  ywacTByeT B 00pa30BaHUU KJICTOYHOH OOOJOUKH

6)  oCyIIecTBISCT TPAHCHIOPT OPraHUYCCKUX BEIIECTB B pa3HbIC YaCTH KJICTKU
OPI'"AHOU/IbI

A) sHOIIa3MaTHYeCKas CETh

b) xommnekc INonbaxu

[Ipu BeIMOTHEHNHU 3adaHuil B3 omnpeaenuTe mociaeaoBaTeIbHOCT OMOJIOTHYSCKUX
MPOLIECCOB U SIBJICHUU.

B3. VYcranoButre, B KakOW MOCJIEAOBATEIBHOCTH MPOUCXOJUT  IPOIECC
penynnukannu JTHK.

A)  packpydyuBaHHE CIIHPAId MOJICKYJIbI

b) Bo3zelicTBre hepMEHTOB Ha MOJICKYJTY

B) oraenenue ogHOM 1INy OT APYyroi Ha yactu MoJiekybl JJHK

I') npucoenuuenue k kaxnaou uenu JJHK kommieMeHTapHbIX HYKI€OTHIO0B
J1) o6pazoBanue aByx monekyn JIHK u3 ognoit

Yacts C

s orBeroB Ha 3amaHusi 3Toi yactu (Cl - C2) paiite mojHBIA pa3BepHYTHIN
OTBET.

C1. Kakue npu3Haku XapaKTEpHBI JIJIsl APCTBA paCTEHUI?



C2. B npouecce tpancisiiuu yuactsoBaio 30 monekyn TPHK. Onpenenure uucio
AMUHOKHCIIOT, BXOMSIINX B COCTaB CHHTE3MpyeMoro Oeika, a TakkKe YHCIIO
TPUILIETOB U HYKJICOTHIOB B T€HE, KOTOPBIA KOAUPYET ITOT OCIIOK.

Bapuanr 2
Yacts A

K xaxnomy 3a1aHHIO 4acTH A JaHBI HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJUH
BEpHBI. BeiOepuTe BEpHBINA, O BalleMy MHEHUIO, OTBET, 3AMUILINTE €r0 B OJIaHKE
otBeToB. Hanpumep, Al.1, A2. 3 u T.4.

Al. Ykaxute GOpMyIHUPOBKY OJHOTO U3 TIOJIOKEHHUM KIETOYHOU TEOPHH.

1) Knetku paCTeHI/Iﬁ OT/IM4YaroTCA OT KICTOK JKHMBOTHBIX HAJIM4YHUCM
XJIOPOILIACTOB.

2)  Kuetka - equHHIIA CTPOCHUS, )KU3HEICATEIIBHOCTH M PA3BUTHS OPTaHU3MOB.
3)  KieTku npokaproT He HMEIOT 0(OPMIICHHOTO Spa.
4)  Bupychl HE UMCIOT KJIIETOYHOTO CTPOCHHUS.

A2. B coctaB Kakux MOJIEKYJ BXOIUT (ochop, HEOOXOIMMBIA BCEM >KHUBBIM
opraHu3Mam?

1)  xwupoB

2)  MOHOCAXapHJIOB
MIOJIMCAXapUI0B

3)  HYKJIEHHOBBIX KHCJIOT

A3. Kakue KJIETKM 4esloBE€Ka HauboJiee CYIIECTBEHHO DPA3JIMYAOTCA M0 HAOOpy
XpoMocoM?

1) COCIMHUTEILHOMN U SNUTEINATLHON TKaHEeU

2)  TOJOBBIC MY)XCKHUE H )KEHCKHUE

3)  TOJIOBBIC U COMATHUYECKHE

4) MBIILLIEYHOU U HEPBHOW TKaHEU

A4. Kakue reHbl NposiBISIIOT CBOE JIEHCTBUE B IEPBOM TMOPUIHOM MOKOJIEHUU?

AJIJICJIBHBIC



JOMHWHAHTHBIC
PCUCCCUBHBIC
CHOCIIJICHHBIC

A5. CXxoacTBO M POJCTBO OpPraHMW3MOB, OOYCJOBJIECHHOE OOIIHOCTBIO HX
MIPOUCXOXKICHHUSI, JISKUT B OCHOBE

5)  ¢dopMupOBaHHS MEXTy HUMH ITHIIEBBIX CBA3CH

6) WX y4acTus B KpyroBOPOTE BEILECTB

7) WX COBMECTHOTO OOMTaHHS B SKOCHCTEME

8)  ux KiaccudpuKaIyu, O0bSTUHCHUS B TPYIIIIBI

A6. B yem nposiBiisieTcs poJib HACIEACTBEHHON N3MEHYUBOCTH B DBOJIIOIUH?
1) B noBeinieHnn xKU3HECTTOCOOHOCTH MOIMYJISLIUU

2) B yBenuYeHUM TEHETHYECKOTO pPa3HOOOpa3usi 0coOeil B MOMyNSAUH U
NOBBIILIEHUH 3()PEKTUBHOCTU OTOOPA

3) B yMecHbIICHHM TEHETHYECKOTO pa3HOOOpasusi ocoOei B MOMYJSIHUA U
NOBBIILIEHUH 3()PEKTUBHOCTU OTOOpA

4) B yBelMYEHUM HEOMHOPOAHOCTH OCOOCH B TMOMYJSAUM W CHHXCHUU
s dexTuBHOCTH 0TOOpA

A7. O ueM CBHUAETENBCTBYET CXOJCTBO YEJIOBEKA C COBPEMEHHBIMU
4eJI0BEeKOOOpa3HbIMU 00e3bsiHAMHU?

1) 00 uxX poACTBE, MPOUCXOXKIACHUN OT OOIIETO MpPeaKa
2) 0 pa3BHUTHU UX I10 IIyTH HIA0AIANITAI[HH

3) 0 BO3MOXKHOCTH MPEBpPAIECHUS COBPEMCHHBIX YEJI0BCKOOOPA3HBIX 00€3bsIH B
YyeJoBeKa

4) 0 BO3MOXXHOCTH BO3HUKHOBECHHS PEUYH Y YEIOBEKOOOPA3HBIX 00€3bsH

A8. Kakoii mporiecc crmocoOCTByeT HEOJHOKPATHOMY HCTIOJb30BAHUIO PACTEHUSIMU
OJTHUX M TE€X K€ XUMHUCCKHX IJICMEHTOB, ITOTJIOIIACMBIX U3 ITOYBBI?

1)  kopHEBOE JaBJICHUEC

2)  dorocunTes



3)
4)

CaMOpETyJISLHUS

KPYTrOBOPOT BELIECTB

A9. Dueprernueckuii OOMEH HE MOXKET HATH 0€3 IUIACTHYECKOro, TaK Kak

IJIACTUYECKUI OOMEH IMOCTaBJISECT IS SHCPICTHYCCKOI'O

1)
2)
3)
4)

Oorateie sHeprHei MoyieKyIbl AT®
(bepMEHTBI ISl YCKOPEHUS peaKini
KHUCJIOPOA ISl PEAKIUM paclIeIICHUS

HCOPTaHUYCCKHUC COJIM U KHUCJIOTBI

A10. Ha kakoil cragum 3MOpHOHANIBHOTO Pa3BUTUS OOBEM MHOTOKJIETOYHOIO

3apOoJbIla HC IIPCBLIIACT 0o0BbeMa 3UroThI?

1)
2)
3)
4)

OTLIOTOTBOPECHHSI
OJ1acTyJibl
racTpyJIbl

opraHoreHesa

A11. KakoBbI OCJIEICTBUS JEHCTBUS CTAOUIN3UPYIOIIETo 0TOOpa?

1)
2)
3)
4)

COXpPaHEHHUE CTapbIX BUJIOB
COXpaHEHUE HOPMbI PEAKIINHU
MOSIBJICHUE HOBBIX BUOB

COXpaHeHue 0coOell ¢ HeM3MEHEHHBIMU NTPU3HAKAMU

Al2. B ceneknyu pacT€HUM UCIIOIB3YIOT METO/1 MOJMUIIIIOMANH JIsl TTIOJTyYEHUS

1)
2)
3)
4)

SIBJICHMS T€TEpO3HCca
YUCTBIX JIUHUN
BBICOKOYPOKaliHBIX COPTOB

TPAHCTEHHBIX PACTCHUN

[Ipn BeImoNHeHWM 3afaHuii Bl B OJaHK OTBETOB 3aNMINMTE HOMEpa Tpex

9JICMCHTOB, OTHOCAIIMUCCA K IIPABUJIBHOMY OTBCTY, HAYHUHAA C HepBOﬁ KJICTOYKH,

0€3 MPOMYCKOB U 3HAKOB MpPEMUHAHUS.



Bl. TlosiBneHne Kakux HW3MEHEHHWHW Y pACTEHUM B IIPOLIECCE DBOJIOLUU HE
CIIOCOOCTBOBAJIO O0IEMY OBEMY X OpraHU3auu?

1)  IlosiBneHWe KOpHEH Y APEBHUX MAIOPOTHHUKOB.

2)  IlosiBnenue xmopoduiia y MXOB.

3) BoO3HUKHOBEHNE TKAHEN Y XBOMHBIX.

4)  BO3HHKHOBEHHE CEMCHH Y TOJIOCEMEHHBIX.

5)  TlosiBiieHHe IIBETKA U TUIO/IA Y MIOKPHITOCEMCHHBIX.
6) Bo3HHMKHOBEHHE MPOBOIAIIMX TKAHEH Y I[BETKOBBIX.

[Ipu BeIMOTHEHUU 3a7aHuil B2 ycTaHOBHTE COOTBETCTBUE MEXKAY OOBEKTAMH WIIU
IIPOLIECCAMU U ONUCAHUEM UX CBOMCTB U IIPU3HAKOB.

B2. YcTraHOBUTE COOTBETCTBHE MEXKAY XapaKTEPUCTUKON MyTallUHU U €€ TUIIOM.
4)  XpOMOCOMHBIC

5)  reuHbIC

6) recHOMHbBIE

XAPAKTEPUCTUKA MYTALIMM TUIIbI MYTAITUIA

A)  BKIIOYEHHE JIBYX JIUITHUX HYKJICOTHA0B B MoJiekyny JITHK

b) KPAaTHOE YBEIIMUYECHUE YMCIIa XPOMOCOM B TallJIOUAHOMN KIIETKE

B)  HapyuieHue nociaeaoBaTebHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oerka
I) ITIOBOPOT y4yacTKa XxpoMocoMsbl Ha 1800

/1) yMEeHbIIEHHE YHCTIa XPOMOCOM B COMAaTHYECKOM KIIETKE

E) oOMeH yuacTkaMu HETOMOJIOTHYHBIX XPOMOCOM

[Ipu BhIOTHEHUHU 3afaHui B3 ompeaenure mociaeaoBaTeIbHOCTh OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUU.

B3. YcranoBuTe nocneoBaTeabHOCTD ATAOB SHEPTETHUECKOr0 0OMEHa.
A)  pacuiersieHre OMOOIMMEPOB 10 MOHOMEPOB
b) nocTynnenue opraHu4ecKux BEIIECTB B KIETKY

B) OKHCJIEHUE MOJIOYHOW KUCIIOTHI O YIJIEKUCIIOTO ra3a v BOJbI



I') pacuiemnienre riIOKO3bl 10 MOJIOYHOU KUCIOTHI
M) cunTe3 nByX Mojekya ATO
E) cunrtes 36 monekyn ATO

3anumuTte B TaOMUIly OYKBbl BBIODAHHBIX OTBETOB, a 3aT€M IOJIYYMBIIYIOCS
MOCJIEIOBATEIBHOCTh OYKB MEPEHECUTE B OJIaHK OTBETOB (0€3 MpOoOEIOB U APYTUX
CHUMBOJIOB).

Yacts C

Jlns orBeToB Ha 3ananus 3Toil yactu (C1 - C2) ucnosis3yiTe crenuaibHbli OJaHK.
3anummrte cHavyana Homep 3ananus (Cl u 1.71.), 3arem Ha 3ananusa Cl - C2 naiite
KpaTKHI OTBET U3 OJIHOTO-IBYX MPEIOKEeHUH, a Ha 3aaanusa C3, C4, C5 - nonHsbIi
pa3BEpPHYTHIN OTBET.

Cl. Ilowemy mOBBIIIAETCA  YCTOWYMBOCTb  HACEKOMBIX-BPEIMTENEH K
ATOXUMHKaTaM?

C2. Haiinmure ommOKy B MPUBEIEHHOM TEKCTE. Y KOKUTE HOMEpa MPEUI0KEHUH, B
KOTOPBIX CJIeTIaHbl OIIMOKHU, OOBSICHUTE UX.

Bapuanr 3
Yacte A

K kaxxmoMy 3amaHuio 4yacTh A JaHbl HECKOJIBKO OTBETOB, M3 KOTOPBIX TOJBKO
OJIUH BepHBIN. BrIOepuTe BEpHBINA, MO BallleMy MHEHHIO, OTBET, 3aIUIIUTE €0 B
onanke orBetoB. Hammpumep, Al.1, A2. 3 u T.x.

Al. Kakoii ypoBeHb OpraHm3allid >KMBOW TPUPOJLI TMPEACTABISIET COOOMU
COBOKYITHOCTh BCEX DKOCHUCTEM 3€MHOTO I11apa B UX B3aUMOCBSI3U?

1)  OuochepHsIii

2)  DKOCHCTEMHBI

3)  NOMmyJISIHOHHO-BUIOBOM
4)  OMOreOLEHOTHYCCKUN

A2. A30THCTOE OCHOBaHHE aJIcHUH, pub03a u Tpu ocTaTka (Goc—(HOPHONU KUCIOTHI
BXOJIAT B COCTaB

1) JHK



2) PHK
3) AT®
4)  Oenka

A3. NM3o0pax€HHYI0 Ha PHCYHKE PACTUTEJbHYIO KJIETKY MOXKHO Y3HaTh IIO
HAJIMYUIO B HE HEU

1)  sagpa

2)  mIa3MaTHYecKod MeMOpaHBI
3)  Bakyouiei

4)  BHIOMIA3MATUYECKOU CeTH

A4. bnaromapsi KakoMy MpOIIeCCY B XOJi€ MUTO3a 00pa3yroTCs JOUEPHHUE KIETKH C
Ha0OpPOM XPOMOCOM, paBHBIM MAaTEPUHCKOMY?

1)  oOpa3oBaHUs XpOMATHU]L

2)  chupanu3alud XpoOMOCOM

3)  pacTBOpEHHS SACPHON 00OJOUKH

4)  JeneHHs IUTOIIIa3MBbl

AS. [Touemy OGakTepuu OTHOCST K OpraHu3MaM MpoKapuoTam?
1)  CcOCTOST U3 OMHOM KIETKU

2)  HUMECIOT MEJIKHE pa3Mephbl

3)  He uMerT 0(OPMIICHHOTO Sapa

4)  SBISIFOTCS T€TEPOTPOPHBIMH



A6. Ipouecc 06pa3oBaHus AUIIOUIHON 3UTOTHI B PE3YNbTaTe CIUSAHUS MYKCKOU
Y J)KEHCKOM TaIJIOUIHBIX TaMeT Ha3bIBAIOT

1) KOHBIOTalluen

2)  OIbLICHHEM

3)  OIIOJOTBOPEHHEM
4)  KpOCCHHTOBEPOM

A7. Ot rubpumoB MEpBOro MOKOJICHHS BO BTOPOM IOKOJEHUU poxpaeTcs 1/4
0co0ell ¢ pelecCUBHBIMM MpPHU3HAKAMH, YTO CBUJIETEIBCTBYET O MPOSIBICHUU
3aKOHa

1)  CcuemiIeHHOro HaclIeJOBaHUs

2)  pacHieIuIeHUs

3)  HE3aBHCHUMOTO HaCIICJOBAHMS

4)  IPOMEKYTOYHOI'O HACJICTOBAHMSI

A8. Kakas Hayka MO3BOJISIET OPHUEHTHPOBATHCA B OrPOMHOM MHOI'000pa3uM
OpraHu3MOB?

1)  skomjorus
2)  cuCcTeMaTuKa
3)  Ouonorus
4)  OoTaHHKa

A9. K comnmanbHbIM (DaKTOpaM, UIPAIOIIMM CYLIECTBEHHYIO POJIb B 3BOJIOLUU
IIPEIKOB COBPEMEHHOTO YEJI0BEKA, OTHOCUTCS

1)  HacieACTBEHHAs U3MEHYHBOCTD
2)  Oopwba 3a CylIeCTBOBAHUE

3)  eCTeCTBEHHBI OTOOP

4)  uieHopasneabHas peyb

A10. TlosiBieHne y JpEeBHUX MIICKOMUTAIOIINX YETHIPEXKAMEPHOTO CEPALIA,
TEMJIOKPOBHOCTH, PA3BUTOM KOPBI TOJIOBHOTO MO3ra - IPUMED

1) AANOAadaIITaluN



2)  apomopdo3a
3)  OMOJOrHYECKOro mporpecca
4)  OHOJOrHYECKOro perpecca

All. [IpuHIMI KOMIUIEMEHTAPHOCTH JIC)KUT B OCHOBE 00Opa3oBaHUs BOJOPOIHBIX
CBSI3EU MEXKIY

1)  aMHHOKHCJIOTaMH M MOJICKYyJIaMH OeJka

2)  mykieotuaamu B moJiekyie JTHK

3)  IJIMIEPUHOM U )KUPHOW KUCIIOTOM B MOJICKYJIC KHUpa

4)  TJIOKO30W B MOJICKYJIC KJIETUYATKU

A12. B ocHOBe pocTta 1100010 MHOTOKJIETOYHOTO OpraHu3Ma JICKHUT MPOIECcC
1)  wMeiio3a

2)  MuTO3a

3)  OIUIOIOTBOPEHUS

4)  cuHTe3a MOJIEKYIT A

[Ipu BeIMONHEHNHN 3a1aHni B 13anummre HoMepa Tpex IeMEHTOB, OTHOCSAIIMECS K
IIPAaBUJIBHOMY OTBETY.

B1l. K majeoHTOJIOTHYECKUM J0Ka3aTeJIbCTBAM DBOJIIOIIMH OTHOCAT
1) OCTaTOK TPETHETO BEKA Y YEJIOBEKA

2) OTIIEYaTKN PACTCHUI HA TJIaCTaX KAMEHHOTO YIJIs

3) OKaMEHEBIINE OCTATKH MAIIOPOTHUKOB

4) POXKIAEHHE JIFOJIEN C TYCTBIM BOJIOCSHBIM ITOKPOBOM Ha TEJie

5) KOIMTYUK B CKEJIETE YeJIOBEKa

6)  GuIOreHeTHYCSCKUI PsIJI JIOIIA TN

[Tpu BbIMONMHEHUM 3aaHuil B2 ycTaHOBHUTE COOTBETCTBUE MEXKAY OOBEKTAMHU WU
MIPOIIECCAMH M ONHUCAHUEM KX CBOWCTB M MPU3HAKOB.

B2. YcraHOBUTE COOTBETCTBHE MEXKAY NMPU3HAKAMU U3MEHYMBOCTH U €€ BUIAMU.

[TPU3HAKU USMEHUYNBOCTHU



1)  oOycroBneHa MOSBICHUEM HOBBIX COUETAHUI TCHOB

2)  oO0ycioBiieHa U3MEHEHUEM T€HOB U XPOMOCOM

3) y HOTOMKOB MOSIBIISIFOTCSI HOBBIC IPU3HAKH

4)  y IOTOMKOB COYETAIOTCS POJAUTEIBCKHAE PU3HAKA

5)  y oco0eit m3meHseTcs KoarmuecTBo wim crpykrypa JJHK

6)  y ocoOeit He u3MeHseTCs KoM4ecTBO win cTpykrypa JJHK
N3MEHYMBOCTb

A) MyTalMOHHAs

b) komOuHaTuBHas

[Tpu BeimonHEeHUU 3a1anuii B3 ompenenure mociaenoBaTelbHOCTh OMOJOTHYECKUX
MIPOLIECCOB U SBJICHUM.

B3. VYcraHoBuTe MOCIENOBATEIbHOCTh, OTPAXKAIOIIYID  CHUCTEMAaTHYECKOE
nosioxkeHue Buja KamycTHas OensHKa B KiacCU(UKAIMU >KMBOTHBIX, HAUUHAS C
HANMMEHbBIIEH KaTETOPUHU.

A)  kiacc Hacexomblie

b) Bun Kanycthas GensiHka
B)otpsin Uenryekpoiibie

I') Tun Ynenucronorue

J1) pon OropoaHbie OeNsTHKA
E) cemeiictBo bensinku
Yacts C

Jlnsi OTBETOB Ha 3aJlaHMsl ATOM YacTH HCIMOJB3YWTE CHElUaIbHBIA OJIaHK.
3anumute cHayana Homep 3ananus (Cl - C5), 3arem nHa 3amanust C1-C3 naiite
KpAaTKUi OTBET W3 HECKOJIbKUX CJIOB WM OJHOTO-ABYX NPEMJIOKEHUN, a Ha
3ampanus C4-C5 - NOoaHBIN pa3BEpHYTHIN OTBET.

Cl. Haiinure ommOKu B NPUBEAEHHOM TEKCTE, MCTIPABbTE MX, YKOKHUTE HOMEpa
NPEVIOKCHUM, B KOTOPBIX OHH CHACNIAHBI, 3aIUIINTE O3TH MPEIOKCHHS 0e3
OIINOOK.



1. ¥V pactenuii, kKak U y BC€X OPraHU3MOB, IPOUCXOJUT OOMEH BEIECTB.

2. OHH JpIlIAT, IATAKOTCA, PACTYT U PA3MHOKAIOTCH.

3. Ilpu npIxaHUM OHU MOTJIONIAIOT YIJIEKUCIIBIN T'a3 U BBIICISIOT KUCIOPO/I.
4. OHU pacTyT TOJBKO B EPBBIE TOJIbI )KU3HU.

5. Bce pacTeHus 1o TUITY TUTaHUS aBTOTPOQHBIE OPTraHU3MBbI, OHU Pa3MHOKAIOTCS
Y PACIPOCTPAHSIOTCS C IIOMOIIBIO CEMSIH.

C2. Yto mpou30UAeT C KIEeTKaMH SIUTEIHATbHOW TKaHH, €CIIU UX MOMECTUTH B
Boay? OTBeT 0OOCHYMTE.

Bapuanr 4
Yacts A

K kaxnmomy 3amaHnro yacth A JaHBl HECKOJIBKO OTBETOB, M3 KOTOPBIX TOJBKO
OJIMH BepHbIA. BpiOepuTe BEpHBIM, MO BalllEMy MHEHHIO, OTBET, 3alMIIUTE €r0 B
onanke orBetoB. Hammpumep, Al.1, A2. 3 u T.x1.

Al. CXOaCcTBO CTPOEHHSI W KU3HEIESITEIBHOCTH KJIETOK OPraHUu3MOB Pa3HbBIX
LAPCTB )KUBOM MIPUPOJIBI - OJTHO U3 TOJ0KECHUN

1)  TeopuHu PBOIIOLUN

2)  KJICTOYHOU TEOpUH

3)  ydeHus 00 OHTOTCHE3E

4)  3aKOHOB HACJIEICTBCHHOCTHU

A2. MoHoMepaMH MOJIEKYJ KAaKUX OpPraHMYEeCKUX BEHIECTB  SBIISIIOTCS
AMHUHOKHUCJIOTHI?

1)  OenkoB

2)  YIIeBOJOB

3) JHK

4)  TUNUIOB

A3. KitleTkn oprannu3MoB BCEX LIAPCTB KUBOW MTPUPOJIBI UMEIOT

1)  00070YKy U3 KIIETUYATKH

2)  sapo



3)  komrutekc ['onbmku

4)  mIa3MaTHYECKYI0 MEMOpaHy

A4. OnpenenuTte, Kakoi MPOIECC B KIETKE H300PaKEH C TTOMOIIBIO CXEMBI.
1)  temHoBas ¢aza GoToCHHTE3A

2)  OuocuHTE3 OeNKa

3)  peakiuH INIMKOJIH3a

4)  peakiusi OKUCJICHHUS BEIICCTB

AS. Bupyc CITN1a moxeT pyHKIITMOHUPOBATH B KJIETKaX

1)  HepBHBIX

2)  MBIIICYHBIX
3)  SUUTETHABHBIX
4)  KpoBHU

A6. Kak Ha3bIBaeTCs METOJ, CYIIHOCTb KOTOPOTO COCTAaBIIIET CKPEIIMBAaHHE
pPOIUTENLCKUX (HOPM, pa3IUYAIONIMXCS TIO0 PSAAy TMPU3HAKOB, AaHAIN3 WX
MPOSIBIICHUS B Psiie IOKOJICHUI?

1)  rHOPHUIOIOTHYECKUM
2)  LIUTOTCHETUYCCKUM
3)  OIM3HELOBBLIM

4)  OHOXHMHYECKHM



A7. YnotpebiieHre HapKOTUKOB OKa3bIBACT BPEIHOE BIMSHUE HA TIOTOMCTBO, TaK
KaK OHU BBI3BIBAIOT

1)  HapylIeHHE NCUXUKH

2)  HapylleHue paboThl eUeHU

3)  u3MeHeHHue paboThI MOYEK

4)  W3MEHEHHWE T'CHEeTUYECKOTO armapara KISTKH

AS8. Y nacexomoro, n300pakeHHOTO Ha PUCYHKE, Pa3BUTHE

1)  Hempsmoe

2) ¢ KyKOJIKOH

3)  mpsmoe

4) ¢ MOJIHBIM IpeBpallcHHEM

A9. Ilox Bo3nelicTBUEM KaKoro hakTopa

IBOJIIOIMH Y OPTaHU3MOB COXPAHSIOTCS MOJIC3HBIC TPU3HAKHU?
1)  wmyranwmii

2)  BHYTPUBHIOBOM OOPHOBI

3)  MeXBHUIA0BOW OOPHOBI

4)  eCTeCTBEHHOro oTOopa

A10. Kakyro QyHKIIMIO BBITIOJIHAET B KJIETKE XpoMocoMa?
1)  ¢otocunTe3a

2)  OuocuHTe3a Oenka

3)  (arouuTosa

4)  HOCHTENs HACICICTBCHHOM HH(pOpMAIHH



All. B ocHoBe 00pa3oBaHUsI MENTUIAHBIX CBS3€M MEXAYy AMUHOKHUCIOTAMHU B
MOJIEKyJe OeJIKa JIEKUT

1)  TPUHIUTI KOMILIEMEHTapHOCTH

2)  HEpacTBOPUMOCTHh AMHHOKHCIIOT B BOJIC

3)  pacTBOPUMOCTh AMUHOKHUCIIOT B BOZIC

4)  HanMuue B HUX KapOOKCWIBHOM M aMHHHOW TPYIIIT

Al12. C moMomp0 Kakoro METO/a BBISABISETCS BIWSHUE TC€HOTHUIA M CPEIbl HA
pa3BuTHe pedeHka?

1)  reHeaJorH4ecKoro

2)  OJHM3HELOBOIrO

3) [IUTOr€HETUYECKOTO
4)  ruOpPUAOIOTHYECKOTO

[Tpu BBIMONHEHNN 3a1aHuid B 13annmure HoMepa Tpex JIEMEHTOB, OTHOCSIIHECS K
IIPAaBUJIBHOMY OTBETY.

B1. Yewm melio3 oTauyaeTcs OT MUTO3a? 3alUIIIUTE COOTBETCTBYIOIINUE IIU(PHI.
1)  OOpa3yroTcs YeThIpe rarIouIHbIC KICTKH.

2)  OOpa3yroTcs ABE IUIUIOUIHBIC KICTKH.

3)  IIpoucxoauT KOHBIOTAIMS U KPOCCHHTOBEP XPOMOCOM.

4)  TIpouCXOAMT CHMPATH3ALUI XPOMOCOM.

5)  JleneHuro KJICTOK MPEAMISCTBYET OJHA HHTep(da3a.

6) [TpoucxoauT aBa AcICHU.

[Tpu BeImoOHEHUU 3a7aHuil B2 ycTaHOBHTE COOTBETCTBUE MEXKAY OOBEKTAMH WIIU
IIPOLIECCAMU U OIIMCAHUEM UX CBOMCTB U IIPU3HAKOB.

B2. VcranoBute COOTBETCTBHE MEXKIY OCOOCHHOCTAMHM OOMEHa BEIIECTB W
OpraHu3MamMH, JiJisi KOTOPBIX 3TU OCOOCHHOCTH XapaKTEPHBI.

OCOBEHHOCTU OBMEHA BEIIECTB

1)  uCHoJB30BaHUE SHEPTHUH COJHEYHOTO cBeTa It cuHTe3a ATD



2) WCTI0JIb30BAHUE SHEPTUM, 3aKIIOUEHHOM B nue s cuHTe3a AT

3) HCII0JIb30BAHUE TOJBKO TOTOBBIX OPraHUYE€CKHUX BEIIECTB

4) CHUHTE3 OPraHUYECKHUX BEIIECTB U3 HEOPraHUYECKUX

5)  BBIIEICHHE KHCIOPOJA B ITPOIlecce OOMEHA BEIIESCTB
OPI"AHN3MBbI

A) aBTOTpO(DBI

b) rerepoTtpodsi

[Ipu BhIOTHEHUHU 3aAaHui B3 ompenenurte mociaeaoBaTEeIbHOCT OMOJIOTHYECKUX
MIPOLIECCOB U SIBJICHUU.

B3. VYcramoBure mOCIEIOBATEIbHOCTH  COIOAUYHMHEHHS CHCTEMATHYECCKHUX
KaTEeropuil y >KUBOTHBIX, HAUMHAsA C HAUMEHBIIICH.

A)  cemetictBo Bomubu (I1coBbie)
b)  xmacc MiekonuTaromiue

B)  Bug OOBIKHOBEHHAS JIMCHIIA
I)  oTpsa XumiHeie

J) Tun XopaoBsbie

E) pon JIucuua

Jlns OTBETOB Ha 3aJlaHMsl ATOM YacTH UCIOJB3YWTE CIElUAIbHBIA OJIaHK.
3anumute cHadana Homep 3ananus (Cl - C5), 3arem nHa 3amanus C1-C3 naiite
KpaTKUi OTBET W3 HECKOJIbKUX CJIOB WJIM OJHOTO-ABYX NpPEIJIOKECHHUM, a Ha
3amanusi C4-C5 - noaHBIN pa3BEpHYTHIN OTBET.

C1. B onno#t monexkyne JIHK nykineonunabr ¢ TumuHoMm (T) cocrapmsitor 24% ot
oOmiero yuciaa HykieoTuaoB. Omnpenenute koauuecTBO (B %) HYKJICOTHIIOB C
ryanuHoMm (I), anenunom (A), uurosunom (L) B monekyne JIHK u oObsicHute
MOJTyYEHHBIE PE3YJIbTATHI.

C2. O6bscauTE, TOYEMY JIOJIEH Pa3HBIX Pac OTHOCST K OJTHOMY BUJLY.
6. Kputepum onenok

Kpurepuu oneHkn y4e0HOH 1eATEJIbHOCTH MO OMOJIOTHH:



OneHKa yCTHOTO OTBETA CTY/I€HTOB
OtMmetka "5" cTaBUTCS B ciiydae:

1. 3HaHus, NOHMMAaHUS, TIyOMHBI YCBOEGHHMS OOy4YarIIMMCS BCEro o00bEMa
IPOrpaMMHOr0 MaTepuaa.

2. YMmeHHs BBIACHATH TIJIABHBIE IIOJIOKEHHS B M3YYCHHOM MaTepUaye, Ha
OCHOBaHMH ()aKTOB W TIPHUMEPOB 0000IIaTh, JENaTh BBIBOJbI, YCTAHABIMBATH
MEXMNPEAMETHBIE W  BHYTPUIPEAMETHBIE  CBSI3HM, TBOPYECKU  IPUMEHSET
IIOJIy4YE€HHBIC 3HAaHKS B HE3HAKOMOW CUTYaLlUH.

3. OtcyrcTtBHe OIMOOK M HEAOYETOB IPU BOCIPOU3BEACHHHM HW3YYEHHOIO
MaTepuana, MpU YCTHBIX OTBETaX YCTpPaHEHUE OTAEJIbHBIX HETOYHOCTEH C
NOMOUIBIO JTOTIOJIHUTEIBHBIX BOIIPOCOB YUUTENS, COOTIOACHUE KYJIbTYypbl YCTHOM
peun.

OtmeTka "4":
1. 3HaHue BCero M3y4eHHOTO MPOrpaMMHOTO MaTepHraa.

2. YMeHHU BBIACIATH TJIABHBIC TIOJIOKEHUS B HW3YYEHHOM Marepuaie, Ha
OCHOBaHHUU (AKTOB U MPUMEPOB 0000IIATh, Ji€JIaTh BBIBOJbI, YCTaHABIMBAaTh
BHYTPHUIIPEIMETHBIE CBSI3H, IPUMEHSTH MTOJTYyUYCHHbIC 3HAHUS HA MPAKTHUKE.

3. He3nauutenbHbie (HerpyObi€) OMIMOKM W HEAOYETHI MPU BOCIHPOU3BEIACHUU
U3YYEHHOTO MaTepuasa, COOII0IEHUE OCHOBHBIX MPABUII KYJIbTYPhl YCTHOM peyw.

OtMmetka "3" (ypoBeHb MPEACTABICHUM, COUETAIOUIUXCS C JIEMEHTAaMU HAy4HbBIX
MOHSTHI):

1. 3HaHMe W YCBOGHHME MaTepuaja Ha YPOBHE MHUHUMAJbHBIX TpeOOBaHUUN
IporpamMmbl,  3aTpyJHEHHE TMpPU  CAMOCTOATEIBHOM  BOCIPOM3BEICHUH,
HEOOXOJMMOCTh HE3HAUUTEIbHOU MOMOLIH MPENo1aBaTesl.

2. YMmeHue paboTaTh Ha YPOBHE BOCIPOU3BEACHUS, 3aTPYIHCHUS TIPU OTBETax Ha
BUJIOU3MEHEHHBIE BOIPOCHI.

3. Hamuuume rpyOoil ommMOKH, HECKOJBKUX HErpyObIX MpHU BOCHPOU3BEACHUU
U3Y4YEHHOTO MaTepuaa, HE3HAYUTEJIbHOE HECOOIIOEHNE OCHOBHBIX IIPaBHII
KYJIBTYpPbI YCTHOM PEUH.

Ormerka "2":



1. 3HaHue U ycBOEHHE MaTepHala Ha YpOBHE HM)XKE MHUHUMAIbHBIX TpeOOBaHUI
IPOrpaMMBbl, OT/IEJIbHBIE PEICTABICHNS 00 H3yYEHHOM MaTepHalle.

2. OTcyTcTBUE YMEHUI paboTaTh Ha YPOBHE BOCHPOU3BE/ICHNUS, 3aTPYAHCHUS TIPU
OTBETax Ha CTaHJAPTHBIE BOIIPOCHL.

3. Hanmuume HeCKOIbKUX TpPyObIX OMIMOOK, OONBIIOTO YHCIA HETrpyOBIX MpH
BOCIPOM3BEJCHUN M3YyYEHHOIO0 MaTepuala, 3HAYUTEIIbHOE HECOOJII0/IeHUE
OCHOBHBIX MPaBUJI KyJIbTYpbl YCTHOU peyu.

OueHka BbIIOJHEHUS MPAKTHYECKUX (J1a00paTOPHBIX) padoT.
OtmeTtka "5" cTaBUTCS, €CIU YUCHUK:

b
1) mpaBUIIBLHO OMPENETUI 1IEJb OTBITA;

2) BBHIIOJHUI paboTy B TMOJHOM O0ObEME C COOJIOJEHUEM HEOOXOIUMOMN
MOCJIEIOBATEILHOCTH MTPOBEACHUS OIBITOB U U3MEPEHUM;

3) CaMOCTOATCIIBHO MW pallMOHAJIBHO BbI6paH Hn II0ATOTOBMJI AJId  OIIbITA
H€O6XOIIHMOG 060py,Z[OBaHI/Ie, BCC OIIBITBI IIPOBCI B YCIOBUAX H PCKUMAX,
06€CHGLII/IB3}OHII/IX IIOJIYUYCHHUC PC3YIIbTATOB U BEIBOJOB C HanOOIbIIEH TOYHOCTEIO,

4) Hay4HO IPaMOTHO, JIOTHYHO OIMKCAJl HAOIIOACHUS U C(hOPMYITUPOBAI BEIBOJIBI U3
omnbiTa. B TmpejacTaBlieHHOM OTYETE MPABUIBHO M aKKypaTHO BBIMOJHUI BCE
3aMKCH, TaOIHIIbI, PUCYHKH, TpadUKH, BBIYUCICHHS U ClIeTal BHIBOIBI,

5) TposBIAET OPraHW3AIMOHHO-TPYAOBBIE YMEHUS (TIOIIEPKUBACT YHUCTOTY
pabodyero Mecta M TOPSAAOK Ha CTOJE, DKOHOMHO HCIIOJNB3YeT pPacXOIHBIC
MaTepHuabl).

7) DKCIIEPUMEHT OCYIIECTBJSET MO IJIaHy C y4eTOM TEXHHUKH O€30MMacHOCTH M
npaBui paboThl ¢ MaTepUaiaMu U 000PYTOBAHUEM.

OtMmetka "4" cTaBUTCS, €CJIM CTYICHT BBITIOJHIII TPEOOBaHUS K OIleHKe "5", HO:

1. ombIT MPOBOAWI B YCJIOBMSIX, HE OOECHEUMBAIOIIMX JIOCTATOYHONH TOYHOCTHU
U3MEpPEHUN;

2. uiu OBLIO OTYIICHO JABA-TPU HEIOYETA;
3. unu He OoJiee OJTHOM HerpyOol omMOKN U OJTHOTO HEAoUeTa,

4. WK SKCTIEPUMEHT MPOBEJICH HE MOJHOCTHIO;



5. UIu B ONIMCaHUU Ha6HIOI[eHHﬁ M3 O1IbITa JOITYCTHII HCTOYHOCTH, BBIBOJbI CJACIIAI
HCIIOJIHBIC.

OtmeTtka "3" cTaBUTCS, €CIU CTYJICHT:

1. mpaBUJIBHO OMpENENTH LEeJb OMbITa; pabOTy BBIMOIHSIET MPABUILHO HE MEHEE
YeM HAINOJOBUHY, OJHAKO OOBEM BBINOJIHEHHOW YAacCTH TAKOB, YTO IO3BOJISET
HOJIyYUTh MPABUJIbHBIE PE3YNbTAaThl U BBIBOJBI IO OCHOBHBIM, MPUHIUIHUAIBHO
Ba)KHBIM 3aJja4aM palboThL;

2. unu noadop o0opyioBaHUs, 00BEKTOB, MAaTEPHAJIOB, A TAK)Ke PAOOTHI [0 HaYaITy
OTIbITA MPOBEJI C MIOMOILBIO YUUTENS; WM B XO/€ MPOBEICHUS ONbITA U U3MEPEHUI
OBLIIM TOMYILIEHBI OIIMOKH B ONTMCAHNUU HAOMIOAEHUH, (OPMYIMPOBAHNU BBHIBOJIOB;

3. ONIBIT IPOBOJUJICS B HEPAIMOHAIBHBIX YCIOBUSIX, UTO MPHUBEJIO K MOJYYCHHUIO
pe3yJbTaTOB ¢ OOJBINEH MOTPEITHOCTHIO; UM B OTYETE OBLIN JOIYIIIEHBI B 0OIIIEH
CIIO)KHOCTH He Oojiee ABYX OMMOOK (B 3amuCIX €IUHMI, H3MEPCHHAX, B
BBIYUCJICHUAX, rpaduKax, TaONMIax, cxemMax, U T.J.) HE NPUHIMIHAILHOTO JJIs
JTaHHOW paboTHI XapaKkTepa, HO MOBJIMSABIIUX HA PE3YJIbTAT BHIMOJHCHHUS;

4. nomyckaeT TpyOyr OIIMOKY B XOJe OJKcrlepuMeHTa (B OOBSCHEHUH, B
odopmiIeHUHU pabOThI, B COOJIIOACHUHN MPaBUJI TEXHUKUA O€30MaCHOCTU MIPU paboTe
C MarepuajamMd W OOOpYyJOBaHHWEM), KOTOpas HWCHPABISACTCS IO TPEeOOBAHUIO
YUUTEIIS.

OtmeTtka "2" cTaBUTCS, €CIIU CTYICHT:

1. He ompenenansl cCaMOCTOATEIBHO 1I€JTb OMbITA; BHIIOJHMI padOTy HE MOJHOCTHIO,
HE MOJTOTOBHWJI HY)KHO€ 000pYyJI0BaHHE U OOBEM BBINIOJIHEHHON 4acTH pabOThI HE
MIO3BOJISIET C/IEJIATh ITPaBUIIbHBIX BBIBOJIOB;

2. W OIIBITBI, H3MCPCHHA, BbLIYHUCICHUA, Ha6J'IIOI[€HI/IH IMPON3BOANINCH
HCIIPAaBUJIBHO,

3. wm B Xoie paboThl M B OTYETe OOHAPYKUIUCh B COBOKYIMHOCTH BCE
HEJIOCTAaTKH, OTMEUYCHHBIC B TpeOOBAHUAX K OIleHKe "3";

4. nomyckaer naBe (u Oomnee) TpyOble OmMMUOKH B XOJE DJKCIEPUMEHTA, B
oObsicHeHUH, B OGOpPMIICHUH pabOThl, B COOJNIOJEHUU TPABUI TEXHUKHU
0e30macHOCTH MpU paboTe ¢ BELIECTBAMU U 00OPYIOBAHUEM, KOTOPbIE HE MOXKET
UCIPABUTh AK€ MO TPEOOBAHUIO YUHUTEJIS.

Onenka caMOCTOSITEIbHBIX NNCbMEHHBIX U KOHTPOJIbHBIX paﬁoT.



OtmeTtka "5" cTaBUTCS, €CIU CTYJCHT:
1. BBIMOSTHUI PaboTy 6€3 OIMOOK U HEJJOUYETOB;
2) nomyctuia He 60Jiee OJJHOTO He0YeTa.

Otmetka "4" cTaBUTCS, €CTTU CTYJICHT BBITIOJIHUI pa0OTy MOJTHOCTHIO, HO JOITYCTHII
B HEU:

1. He Oonee oHOM HETPYOOU OIIMOKU U OJHOTO HEJIOYETA;
2. unu He 6oJiee IBYyX HEA0UYETOB.

Otmetka "3" cTaBUTCA, €CIM CTYACHT MPAaBUIHHO BBHIOIHUI HE MeHee 2/3 paboThl
VI IOy CTHIL:

1. He GoJiee ABYX TPyOBIX OIIUOOK;

2. unu He 60see 0HOM rpy0oil U 0IHOM HErpyOOl OIITMOKK U OJTHOTO HEJO0YETa;
3. unu He OoJiee IBYX-TpeX HErpyObIX OIIMOOK;

4. wnu oTHOM HerpyOol OMKMOKHU U TPEX HET0UYETOB;

5. WM TIpA OTCYTCTBHH OMITHOOK, HO TTPH HATMYUHU YETHIPEX-TIATH HEIOUYETOB.
OtmeTtka "2" cTaBUTCS, €CIIU CTYJICHT:

1. gomycTusl 4uciao OMMOOK U HEIOYETOB MPEBOCXOSAIIEEe HOPMY, MPU KOTOPOt
MO>KET OBITH BBICTaBJIEHA OIlcHKa "3";

2. WY €CJIH MPABUILHO BBIMOJIHUI MEHEE ITOJIOBUHBI PAOOTHI.
OuneHka 3a TecT:

90 + 100 % mpaBUILHBIX OTBETOB - OIICHKA «5»

80+89% - ouenka «4»

70+79% — omenka «3»

60-70 % - omenHka «2».
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