buoJiorus
10 knacc
Kountpoabnas padora 3a 1 moxyroaue
CIHIEHU®UKALIUA

1.Ha3HayeHHe KOHTPOJBbHOI PadoTbl — OIEHUTh COOTBETCTBHE 3HAHUM, yMEHUIl Hu
OCHOBHBIX BHJIOB YYE€OHOH JAEATENBHOCTH, OOYyYaroImuxcs TPeOOBAHUSAM K IUIAHUPYEMBIM
pe3yibTataM o0y4yeHHs 1o TeMaM «BbroJorus kak KOMIIJIEKC HayK O HUBOH npupoae», «CtpoeHue
1 QYHKIUU KIETKHY.

2.I1poBepsieMble JIAHMPYeEMbIe pPe3yJabTaThl:

B pe3ynbraTe u3yueHus 3TUX TEM BBIITYCKHUK JOKEH YMETh:

® packpbIBaTh Ha MpHMepax poJib OMOJOTHUH B (OPMHUPOBAHUU COBPEMEHHOW HAYy4HOM
KapTUHBI MUPA U B IPAKTHYECKON JESTEeIbHOCTH JII0JIEH;

e JIOHMMaTh CMBICI, pa3IuyaTh M  ONMCHIBaTh CHCTEMHYIO CBSI3b  MEXKAY
OCHOBOIIOJIATAIOIIMMHU OMOJIOTUIECKUMU TIOHSATHSIMHU: KJIETKa, OPTaHU3Ma;

® 1CIIOJAB30BaTh OCHOBHBIE METOJAbl HAYYHOTO IO3HaHHMA B  OHOJOTMYECKUX
UCCIIeZIOBAaHMSIX, AaHATTM3UPOBATH MX, (OPMYIUPOBATH BHIBOJIBI;

® CpaBHMBATh OMOJOrMYECKHE OOBEKTHI MEXAYy COOOM MO 3aJaHHBIM KPUTEPUSIM, AENaTh
BBIBOJIbl M YMO3aKJIIOUEHUSI HA OCHOBE CPaBHEHHS;

e 000CHOBBIBAaTh €AMHCTBO KHUBOM M HEXXUBOI MPHUPOJIBI, POJICTBO KHUBBIX OPIraHU3MOB,;

® [PUBOJUTH MPHUMEPHI BEIIECTB OCHOBHBIX I'PYII OPraHUYECKHX COEAMHEHHH KIIETKH
(OenKoB, )KUPOB, YTIIEBOIOB, HYKIEHHOBBIX KHCIIOT);

® pacrno3HaBaTh KJIETKH (IIPOKAPHOT U DYKAPHOT, PACTEHUN U KUBOTHBIX) 110 ONUCAHMUIO,
Ha CXEMaTHYECKUX H300paKEHMSX; yCTaHABIMBATH CBS3b CTPOCHUS M (YHKIHUNH KOMIIOHEHTOB
KJIIETKH, 000CHOBBIBaTh MHOT000pa3ne KIETOK;

® OIECHMBATH JIOCTOBEPHOCTh OHOJOrMYECKOW HH(OpMAaIUM, MOIY4YEHHOW M3 pa3HbIX
UCTOYHUKOB, BBLACIATH HEOOXOAMMYIO0 HMH(MOpMAIMIO Ul HCIOJNb30BaHUS €€ B ydyeOHOMU
JESTENIbHOCTH U PELLIEHUH MPAKTUYECKUX 3a/1ay;

e O0BACHATH NPUUYUHBI HACIIEICTBEHHBIX 3a00I€BAHUN;

e BBUBIATH U3MEHUMBOCTH Yy  OPraHU3MOB; OOBACHATH  MpPOSBICHHE  BHJIOB
W3MEHUYMBOCTH, HCIOJb3Yys 3aKOHOMEPHOCTH HW3MEHYMBOCTH; CPAaBHMBATh HACIEACTBEHHYIO U
HEHACJIEICTBEHHYIO H3MEHUUBOCTH;

® OLCHMBATH GIUAHUSA MYMA2EHO8 HA 300POGbe Yel08eKd, NPUMEHEHUEe PAa3IUYHbIX
Memo0os cenekyuu 07l pa3UmMus CelbCko20 X03AlCmBa 8 PeUoHe;

® MIPE/ACTABIATH OHMOJIOTUYECKYI0 WH(POPMALMIO B BHUAE TEKCTa, TaONMIBI, Tpaduka,
JIarpaMMBbl U J1e1aTh BbIBO/IbI HA OCHOBAHUU MPE/ICTaBICHHBIX JaHHbIX;

® OICHMBATH POJb JOCTHKCHHNA T€HETUKHU, CEJIEKLIUU, OMOTEXHOJIOTUU B NMPAKTHYECKOM
NESTEIbHOCTH YEJIOBEKA U B COOCTBEHHOM KHU3HU;

e OOBACHATb HEraTUBHOE BIIMSHUE BEUIECTB (AJIKOroJisi, HUKOTHHA, HApPKOTHYECKUX
BEIIIECTB) Ha 3apO/IbIILIEBOE PA3BUTHE YEIOBEKA;

e OO0BSACHATH BO3MOXKHBIE NMPUYMHBI HACJIEJICTBEHHBIX 3a00JIEBaHUM, XapaxkmepHvix 0.4
peauona.

e pelaTh TeéHEeTHMYECKUE 3ajau, B TOM YMCJIE IPUMEHSISI 3HaHUs O PEAKLUAX MaTPUYHOTO
CHUHTE3a, TEHETUYECKOM KOJi€, IPUHILIUIIE KOMIUIEMEHTAPHOCTH;

e pemiarh 3a7ayd, NPUMEHSS 3HAHMUS O PEaKUUsAX MATPUYHOTO CUHTE3a, F€HETHUYECKOM
KOJZi€, IPUHIIMIIE KOMIIJIEMEHTapHOCTH;

® CpaBHUBATh (pa3bl AEICHUS KICTKH;
yCTaHaBJIMBaTh B3aUMOCBS3b CTPOCHUS M (PYHKIUI yacTeit 1 OpraHOMI0B KIICTKU;
00OCHOBBIBATh B3aMMOCBSI3b IUIACTHUECKOTO U SHEPTeTHUECKOTr0 0OMEHOB;

OIIPEAEIIATh KOJIMYECTBO XPOMOCOM B KJIETKAX;
CpaBHUBATh pa3HbIE CIIOCOOBI Pa3MHOKEHHSI OPTaHU3MOB,;
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® XapaKTepU30BaTh OCHOBHBIC TAIlbl OHTOT€HE3a OPTaHU3MOB;

e 000CHOBBIBATH 3HAYCHUE PA3HBIX METOJIOB CEJICKIIUH.

JloxyMeHTBI, onpeiesisiiolme coaep:KaHue KOHTPOJIbHOH padoThl

CopmepxaHre  KOHTpPOJBHOW  paboThl  ompexensercs Ha  ocHoBe  DemepalbHOTO

TrOCyJJapCTBEHHOTO O00pa30BaTEIPHOTO CTaHAApTa CpeaHero oOmero ooOpa3oBaHus (MpUKa3
Muno6pHayku Poccun ot 17.05.2012 N 413 (pen. or 29.06.2017) «OO6 yTBepxIeHUU
(henepanbHOTO rOCYIapCTBEHHOT'O 00pa30BaTEIIBHOTO CTAHIAPTa CPEIHETO OOIIETO 00pa30BaAHMS).

3.XapaKkTepuCTHKA CTPYKTYPHI U COAEPKAHUS KOHTPOJIbHOH PadoThl

Kaxxnprit BapraHT KOHTPOJIBHOU PabOThI COACPKUT 22 3aaHus, pa3audaroniuxcs Gopmoit
U YPOBHEM CIIOKHOCTH.

3amanus Ne 1 - Ha momoJHEHNE HEJOCTAONICH HHPOPMAIIHH B CXEME.

3ananus Ne 2 - Ha JONOTHEHUE HEOCTaOIEH HH(POPMAIUH B Ta0IuIIe

3amanus Ne 3, 18, 19 - Ha aHanmm3 MHPOpPMALWU, MPEICTABICHHONH B rpaduyecKoi HIu
KOJIMUYeCTBEHHOU popme

3amanus Ne 4, 7, 8, 9, 10, 13, 16, 17 — Ha BbIOOp oTBeTa B BHAe udp (b),
COOTBETCTBYIOIIEH (MX) HOMEpY MPAaBUILHOTO OTBETa

3amanus Ne 5, 6, 12 — Ha aHanu3 pHUCyHKa W BbIOOp OTBeTa B BHUIE OJHOW LUQPHL,
COOTBETCTBYIOIIIEH HOMEPY NMPaBUIHLHOTO OTBETA

3amaaus Ne 11, 17, -20, Ha yCTaHOBIIEHHE COOTBETCTBHUS C PUCYHKOM WIH 0€3 HETO

3ananus Ne 21 - Ha momonHeHHe HeAocTarolle napopmanyu B Tabnuie

3amanus Ne 14, 15 - Ha ycTaHOBJIEHHE MOCIIEA0BATEIILHOCTH

OtBer Ha 3amaHuss NeNe 1-20 na€rcsi COOTBETCTBYIONIEHW 3alMChi0 B BHUAE CJIOBA
(cmoBOCOYETaHNS), YNCIIA U TTOCIIE0BATENLHOCTH LUDP

3amanus Ne 22 - Ha mpuMeHeHHE OMOJIOTMYECKUX 3HAHUU AJ PEIICHUs MPaKTUYECKUX
3a1a4y

B srom 3amaHuu oTBET (OpMYyIUPYETCS U 3aMUCHIBACTCS YYAIIUMCS CaMOCTOSITENILHO B
pa3BEépHyTOH hopme. 3amaHust FTOM YaCcTH PaOOTHI HAIIEJICHBI HA BBISIBJICHUE YUAITUXCSl, HMEIOLTUX
BBICOKHIA YPOBEHb OMOJIOTHUECKON MOTOTOBKH.

4.PacnipeesieHue 3aaHuii KOHTPOJBbHOM PadoThI MO NPOBEPAEMbIM YMEHUSIM

KonTponbhas paborta pa3zpabaTeiBaeTcs UCXOI U3 HEOOXOAMMOCTH MIPOBEPKHU CIETYIOIINX
BHJIOB JICSATEIHLHOCTH:

1. Bnagenue OCHOBHBIM MOHATUWHBIM alIapaToM MIKOJIBEHOTO Kypca OUOJIOTHH.

2. Pemmenue 3a1a4 pa3iMuHOTO TUTIA U YPOBHS CIIOKHOCTH.

3. Ucnonb3oBanue mpHOOPETEHHBIX 3HAHUI U YMEHHMI B MPAKTHUYECKOW AESATEIbHOCTH U
MMOBCEAHEBHOM JKU3HH.

5.Pacnpenenenue 3a1aHNii KOHTPOJIbHOW Pa00THI 10 YPOBHSAM CJI0KHOCTH

Pacnipenenenue 3amanuii KOHTPOJIBHOM PaOOTHI MO €€ YacTsAM C Y4ETOM MaKCUMaJIbHOTO

MIEPBUYHOTO 0asia 3a BBHIOTHEHHUE 33JaHUN KaXKIOW 4acTU IPUBOJUTCS B Tabnuiie 1.

Tabnuma 1

Pacripenenenue 3a1aHuii 10 YpPOBHSM CIIOKHOCTH
YpoBeHb KomnuecTtBo Makcumaneneiii | IIponeHt MaKCUMAaJIbHOTO
CJI0HOCTHU 3alaHui NIEPBUYHBIN MIEPBUYHOTO Oanna 3a
3ajaHus Oann BBIIIOJIHEHUE 3aJaHUM JaHHOHN

9acTH  OT  MaKCHMAJIbHOTO
NepBUYHOTO Oamia 3a  BCIO
paboty, paBHoro 39

bazoBuwiit 4 4 8
IToBBIITICHHBIH 17 34 85
Brrcokmit 1 3 7
Hroro 22 40 100




6.Kputepun oueHUBaHUSI KOHTPOJIbHON padoThl

Kaxxnmoe u3 3amannii 4, 7-9 onenuBaerca 1 OamioMm. 3agaHue CUMTAETCS BBLITOIHEHHBIM
BEpHO, €CIIM OTBET 3amucaH B TOW ¢opme, KOTOpas yKa3zaHa B HHCTPYKIMH IO BBIMOJHEHUIO
3aaHus.

3a BBINOJIHECHHE KaXKA0ro u3 3amanuid 1-3, 5, 6, 10 — 21 BricTaBnsgercs 2 Oajlia 3a IOIHOE
MpaBWJIbHOE BBITIONHEHUE, | 0ail 3a BBIMONHEHUE 33JaHUS C OJHON OMMOKOHN (0IHOIM HEBEpPHO
yKa3aHHOH, B TOM YHCIIE JHUIIHEH, nudpoii Hapsay co BcemMu BepHbIMU Iudpamu) NJIN wHemomHoe
BBITMIOJTHEHHUE 33/1aHUs (OTCYTCTBUE OJHOM HeoOxoammoi 1ugpsl); 0 6amioB BO BceX OCTaIbHBIX
CITyJasx.

3a BBIMOJIHEHHUE Kaxa0ro U3 3a1anuil 14, 15 BeicTaBnsercs 2 Oana, eci yKkazaHa BepHas
MOCJIeI0BAaTEeNbHOCTD P, 1 O6ai, ecau qomyieHa oaHa ommoka, 0 0aJuIoB BO BCEX OCTAbHBIX
cIydJasix.

3a BBINIOJIHEHUE KaxJ0ro W3 3amanuii 20 BeICTaBisieTcs 2 0ajura, eciy yka3aHa BepHas
nocneoBaTeabHoCTh 1udp, 1 6an, ecnu B mocaea0BaTeNbHOCTH U(p AOMyIleHa OJHA OIIMOKa
(mepecTaBieHbl MecTaMu JTFOObBIE 1B U(DPBI), 0 GAIIOB BO BCEX OCTAIBHBIX CITyJasiX.

B 3aganuu 22 onenuBaeTca MakCUMAaJbHO B 3 Oajuia.

MaxkcuManbHbIN IepBUYHBINA 6ait — 39

Ha ocHoBe 0amioB, BBICTaBIEGHHBIX 3a BBHIMOJTHEHHE BCEX 3aJaHUi  paboThI,
MTOJICYUTHIBACTCS TIEPBUYHBINA Oayll, KOTOPBIA MEPEBOJAUTCS B OTMETKY IO MATHOALTLHOW IIKaJIe
(Tabnuma 2).

Tabnumna 2
[TepeBo 6a/I0B B OTMETKY MO MATUOAITILHOMN ITKAJIe
KoanyecTBO 0a/1710B PexomeHnayeMasi OeHKa
30-39 5
21-29 4
14-20 3
0-12 2

7.11poao1KUTeIbHOCTH KOHTPOJIBHOM PadoThI

[IpumepHOE BpeMmsi, OTBOJUMOE Ha BBIMOJIHEHUE OT/IEIbHBIX 3a1aHH:

— i kaxaoro 3aganus NeNe 1-21 — 1o 5 MunyT;

— st 3aganus Ne 22 — 10-25 munyT

Ha BrImostHeHME BCelt KOHTPOJIBHOM paboThl OTBOAUTCS 40 MUHYT.

8.JlonmosiHUTEIbHBIE MAaTEePHAJILI M 000PY/A0BaHHE

[Ipn BbIMOTHEHMM 33AaHUNA MOXHO TOJBH30BATHCSI YEPHOBUKOM. 3allMCH B YEPHOBUKE HE

YYUTHIBAIOTCS TIPU OLICHUBAHUU PAOOTEHI.

OBOBIIEHHBIN IIJIAH BAPUAHTA KOHTPOJIbHOM PABOTHI

O6o3na | [IpoBepsiembie anemeHThl | Kombl Konst YpoBen | Makcum
YeHHUe COJIepIKaHUS 3JIEMEHTOB MIPOBEPSAEMBIX b QTBHBIN
3ajaHu CONlep’KaHusl | yYMEHHUHU clnoxHO | Oamnm 3a
s B CTH BBITIOJIHE
pabote 3alaHd | HUe
ST 3a/laHus
1 buonornueckue TEpMUHBI U 1.1, 1.1.2, b 2
TIOHSATHSL. 1.3 1.1.3
Jononnenue cxemol
2 MeTo/1bl Hay4YHOTO MO3HAHHUS. 1.2. 1.1.1 I1 2
Paboma ¢ mabnuyet
3 YpoBHu OpraHu3alu 1.3 1.1.3 IT 2
JKUBOTO.




Paboma ¢ mabnuyet

['eneTnueckas uHGOpMAaIHs B
KIIETKE.

Pewenue buonocuueckoii
3a0aqu

24

2.3.1

Opranuyeckue BellecTBa
KIICTKH.
(Paboma c pucynxkom)

1.4

1.3,2.4.2

MeTabosu3M KIETKH.
(Paboma c pucynxkom)

2.1

133

OpraHuyeckre BeniecTa
KJIETKHU

1.4

2.6.1

CrtpoeHune KIeTKU

2.2

1.1.2,2.2.1

IIpu3naku JKUBBIX
OPraHu3MOB

2.1

1.1.2,1.1.3

10

[MpusHaku KHUBBIX
OpTaHU3MOB
Mmnoowcecmeennbiil 6b160p

(c pucynkom u 6e3 pucyHka)

1.4,2.2

2.5.4,2.6.1

11

CtpoeHue KIeTKu
Yemanoenenue
coomeemcmaus (C pucyHKom
u 6e3 pucynxa)

2.2

24.1,24.2

12

Ha6op xpomocom
(Paboma c pucynkom)

2.4.

1.2.1,2.4.2

13

buonornyeckme cCUCTEMBI

Y UX 3aKOHOMEPHOCTH
Yemanoenenue
coomeemcmaus (¢ pucCyHKom
u 6e3 pucymnka)

1.3

1.1.3

14

Jlenenue KaeTKu
Mmuoowcecmeennuiii 6b160p
(c pucyHnkom u 6e3 pucynka)

2.5

2.64,22.1

15

NunuBuayansHOE  pa3BUTHE
opraHusma

Yemanoenenue
nocne008amenbHoCcmu

14,25

2.6.6

16

CtpoeHue KIeTKU
MHuoocecmeennblii 8b160p
(be3 pucynka)

2.2

1.1.2,2.2.1

17

OO0111e010I0TNUECKIE
3aKOHOMEPHOCTH
Yemanoenenue
coomeemcmeust (¢ pUCyHKOM
u be3 pucymka)

2.2

2.6.1

18

OO0111cOMOIOTHYCCKHE
3aKOHOMEPHOCTHU
Paboma ¢ mabnuyet

23

27,3

19

OO01IEeOn0IOrnYecKre
3aKOHOMEPHOCTH
Yemanoesnenue

12,23

27,3




coomeemcmausi (¢ epagpuxom)

20

ITpusnaku KHUBBIX 2.2 2.5.1,2.6.1 IT
OpraHu3MOB

Yemanoenenue
coomeemcmausi (C PUCYHKOM
u 6e3 pucymnka)

21

3amanue Ha a”HaIn3 2.3 1.3.2,2.6.2 I1
Ouonoruueckoil nHpGopmMaru
(Paboma ¢ mabauyeii)

22

[Tpumenenne OUOIOTUYECKUX 14,24 1.1.5,1.2.1, B
3HAHUW B MPAKTUYECKUX 2.4.2
CUTyalUsIX (mpakTuko-
OPHEHTHPOBAHHOE 3aJIaHNE)

KOJAUPUKATOP

SJIEMEHTOB COAEPKAHUA U IVTAHUPYEMBbIX PE3YJIbTATOB

Komudukarop s1eMeHTOB coaepKaHus U IUIAHUPYEMBIX pe3yJbTaTOB IO OMOJIOTUU
ABJISIETCSI OAHUM W3 JIOKYMEHTOB, OIPEACISIIONIMX CTPYKTYPY M COJEpkKaHUE KOHTPOJIbHOU

pabotbl. Kogudukarop sBiaseTcss CHCTEMAaTU3UPOBAHHBIM IIEPEYHEM IUIAHUPYEMBIX Pe3yJIbTaToB,
B KOTOPOM KaKJJOMy OOBEKTY COOTBETCTBYET OIPEICIIEHHBIN KOI.

Komudukarop cocraBien Ha ocHoBe DenepallbHOTO TOCYIapCTBEHHOTO 00pa30BATEIBHOTO
cTaHjapTa cpemnero odmero obpazoBanus (mpuka3 Munoopuayku Poccum ot 17.05.2012 N 413
(pen. ot 29.06.2017) «O6 yTBepxkaeHHu GeaeparbHOro TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO

CTaHJapTa CPEIHETO 00IIEero 0Opa3oBaHUM» ).

PA3JIEJI 1 IlepeyeHb 3/1eMEHTOB COAePKAHUS, IPOBEPsSIeMbIX HA KOHTPOJILHOM padoTe

Koo Dnemenmul cooepicanus, npoeepsaemvle 3a0aHUAMU KOHMPOJIbHOU Padombl
1 BuoJiorusi Kak KOMILIEKC HAYK O KHBOii Ipupoje
1.1 buosiorus kak Hayka
1.2 MeToabl HAyYHOIO IO3HAHUS
1.3 YpoBHEBas opranuzanus
1.4 OO6mme npu3HaKu OMOJIOTHYECKUX CUCTEM
2 CTpyKTypHBbIe U QYHKIHOHAIbHbIE OCHOBBI KU3HH
2.1 CoBpemeHHasl KJIIETOUHasi TEOPHsI
2.2 KiierouHoe cTpoeHHe OpraHu3MOB
2.3 MeTtabonuzm
24 I'eHpl, TeHETHUECKHIT KO/ I €T0 CBOMCTBA
2.5 JKU3HEHHEIN IUKIT KIETKA
PA3JIEJI 2 Ilepevyenb mJIaHMPYeMbIX pe3yJIbTaTOB
Koo Inanupyemuie pezyiomamol
1 SHATBH/IIOHUMATD
1.1. METO/Ibl HAYYHOI'0 NO3HAHMA; OCHOBHbIEC I0JIOKEHUSI OMOJIOTHYeCKHX 3aKOHOB,
NpaBHJI, TEOPHii, 3aKOHOMEPHOCTEi, THII0TE3
1.1.1 METO/bl HAYYHOI'O MIO3HAHUS
1.1.2 MPU3HAKH )KUBBIX CUCTEM
1.1.3 YpOBHU OpTraHU3alMH KUBOU MaTepHH
1.1.4 OCHOBHBI€ MOJIOKEHHUS KIIETOYHOU TEOPUHU
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cymHocts 3akoHOB (I'. Mennens, cuersieHHoro HacieaoBanuss T. Moprana,
TOMOJIOTHYECKUX PAJOB B HACIEACTBEHHOW W3MEHYMBOCTH, 3apOJBIIIEBOTO
CXOJCTBA; OMOr€HETUYECKOI0);

1.1.6 CYIIHOCTh 3aKOHOMEpPHOCTEH (M3MEHUYMBOCTH; CILEIUJICHHOTO  HACJEJIO0BAHMS;
HacJelOBaHMUs, CLEIJICHHOTO C  TMOJOM; B3aUMOJCHCTBUSI TE€HOB M  HUX
LIUTOJIOTUYECKUX OCHOB); INpaBWi (JOMHUHHpOBaHMA ['. MeHaens, 5KOoIOruueckomn
MMUPaAMU/IBI);

1.2 CTPOEHHE M MPU3HAKHN OMOJIOTHYECKHX 00bEKTOB

1.2.1 T€HOB, XPOMOCOM, TaMET;

1.3 CYIIHOCTh OMOJOTHYeCKUX MPOLECCOB U SIBJICHMIA:

1.3.1 0OMeEH BEIIEeCTB U MPEBPAICHHsI SHEPTUU B KJIETKE, OTOCHHTE3

1.3.2 OoOMEH BEILECTB U NPEBpAIlECHUs 3HEPTUU B KIETKE M OpPraHHU3MeE, IUIACTUYECKHI
oOMeH

1.3.3 OoOMEH BEILECTB U MpEBpAIllEHUs] SHEPTUU B KJIETKE U OpraHU3Me, SHEPreTUUECKUi
oOMeH

2. YMETb

2.1 00BbSCHATH

2.1.1 MPUYMHBI HACJICICTBEHHBIX U HEHACJICICTBEHHBIX N3MEHEHHI

2.1.2 MIPUYMHBI HACTIECTBEHHBIX 3a00JI€BaHUIMA

2.1.3 TE€HHBIX U XPOMOCOMHBIX MYTAaIlil

2.2 YCTAHABJIUBATH B3aUMOCBSI3H:

2.2.1 CTpOEHUS U (PYHKIMI OPraHOMIOB KJIETKH; MIIACTUYECKOTO M SHEPreTHYECKOTO
00MeHa; CBETOBBIX M TEMHOBBIX peakinii PoTOCHHTE3a

2.2.2 TJIACTHYECKOTO M YHEPreTHIeCKOro 0OMeHa

2.2.3 CBETOBBIX M TEMHOBBIX peakiui (hOTOCHHTE3a

23 peliatb

2.3.1 3a/1a4M Pa3HOM CJIOXKHOCTH MO LUTOJIOTUU

2.3.2 3aJ1a4¥ pa3HOM CJI0KHOCTH [0 T€HETHKE (COCTABIISITh CXEMbI CKPEIIMBAHNUS)

24 pacno3HaBaTh U ONMUCHIBATH:

2.4.1 KJIETKH PAaCTE€HUHN U dKUBOTHBIX

242 Ouosiornyeckre 0ObEKTHI 10 UX U300paKEHUIO U MPOLIECCaM UX
KHU3HEICSTEIIbHOCTH

2.5 BbISIBJISITh:

2.5.1 OTIUYUTEIbHBIC TPU3HAKU OTJEJIbHBIX OPraHU3MOB

2.6 CPABHHUBATH (M AeJIATh BHIBOJAbI HA OCHOBE CPABHEHMUS):

2.6.1 Onoornueckre 00beKThI (KIETKHU, TKAHU, OPTaHbl U CUCTEMBI OPTaHOB)

2.6.2 MIPOIIECCHI U SBJICHUS (TMJIACTUICCKUNA U YHEPTETUYECKUI OOMEH)

2.6.3 MIPOLIECCHI U siBNICHUS ((POTOCHHTE3 U XEMOCHHTE3)

2.6.4 MHTO3 U MEHO03

2.6.5 0ecroJioe 1 MOJIOBOE PA3MHOKEHHE

2.6.6 OIUIOAOTBOPEHHUE Y PACTEHUN U KUBOTHBIX

2.7 aHAJIM3MPOBATH: PE3YJIbTAThl OMOJIOTMYECKUX IKCIIEPUMEHTOB, HAOIIOJEHUHN IO UX
OTHCaHUIO

3. Hcnonb3oBanne mnpHOOPETEHHBIX 3HAHMHA W YMEHHMHl B IPaKTHYECKOH
AeSITeJIbHOCTH U NOBCe/IHEBHOM KU3HH

3.1 MJsi  000CHOBaHHUsI: Mep TNPODWIAKTHKUA: BpPEIHBIX TMPUBBIYECK (KypeHHE,

QJIKOT0JIN3M, HAPKOMAHHS)

OTBETHI K KOHTPOJIbHOM PABOTE 3A 1 TOJIYTOJIUE"




Ne OtBeTbI
3alaHusA

1 YIABTPOMHUKPOIEMEHTBI

2 MUKPOCKOIIHPOBAHHE

3 OHTOTI'€HETUYECKUI (OpraHU3MEHHBI) YpOBEHb

4 46

5 1

6 1

7 4

8 1

9 1

10 245

11 261354

12 1

13 3241

14 436512

15 342165

16 235679

17 251643

18 3

19 231

20 45231

21 1256

22 1. Y myxxuuHbl 22 napsl, y >KEHIIUHBI 23 Haphl.
2. C X-XpOoMOCOMO# CLETJICHBI [IBETOBAs CJIENO0Ta, reMopuiIns, o01ias BeToBast
CJIENOTA.
3. C Y-xpoMOCOMOIi ClemIeHbl THIePTPUX03, 00I1asl [IBETOBAs CIIEMNOTa.
4. 1IBeToBy10 CIENOTY, TeMO(HIHIO.
5 I'uneptpuxo3s.

*3a OTCYTCTBYIOLIMI WM HE COOTBETCTBYIOLIMM YKa3aHHBIM KPMTEPUSIM OTBET 3ajlaHUE
ouieHuBaercs B 0 6aios.

KouTtpoabHas padora 3a 1 nosxyroaue
JleMOHCTPAIIMOHHBI BAPHAHT

Omeemamu K 3a0anuam 1-21 aenawomca nociedoeamenbHOCMb YUQPp, YUCI0 UIU COBO
(cnosocouemanue). Omeemul 3anuuiume 6 noJi OMEEMOE 6 mexkcme padomol.

1. PaccMoTpuTe NpeNIOKEHHYI0 CXeMY 3JIeMEHTAPHbI COCTAB KHMBbIX OPraHU3MOB.
3anumnTe B 0OTBETE TEPMHH, 0003HAYEHHBII HA CXeMe BONPOCUTEIbHBIM 3HAKOM.

XUMHUYECKUE DIIEMEHTEI

v v v v

OpraHoreHHbI€ 3JIEMEHTHI MakpodaeMeHTBI MHuUKpO3JIEMEHTHI

-~
-~
-~




OTtBer

MakcumanbHbIi 6as1 dakTuueckuii 0ann |:|

2. Paccmorpure Tadanny «MeToabl 0M0JI0THYECKHX HCCJIeJOBAHMI». 3aNMIINTEe B OTBeTe
NMPONYIIEeHHbI TEPMUH, 0003HAYEHHbIH B Ta0JIMIle BONPOCUTEJIbHbBIM 3HAKOM.

YacTHOHAYYHBIH IIpumeHeHnne Meroaa

METOo/

Hudbdepennmanbroe ODTOT  MeToA  TMOJIe3€H  JJid  pa3leleHusT  4YacTHll, CHUJIbHO
LEHTPUPYTHPOBAHUE pa3IuyarouXcs 10 CKOPOCTU CEAUMEHTALIUU

JlaeT BO3MOXHOCTb H3y4aTh OOIIMH TIJIaH CTPOCHHUS KICTKH U
OTJIENBHBIX €€ OPraHeill

OTtBer

MaxkcuManbHBINA 0ajll daxTuueckuii 0amt I:l

3. Paccmorpure TadaMuny «YpPOBHM OPraHU3alUM >KUBOW NPUPOABLD». 3anuiuuTe B
OTBeTe NMPONYIIeHHbI TEPMHUH, 0003HAYEHHBbII B Ta0/1H1le BONPOCUTEIbHBIM 3HAKOM.

Yposennb Mpumep

MounekynsipHo- oOMEH  BeUIeCTB W  TpEBpalleHHe  JHEPruy,  Iepenada
TFE€HETUYECKUN YPOBEHb HaCIlleZICTBEHHON MH(OpMAaIUH U Ap

pa3BUTHE OpraHu3Ma Ha OCHOBE TEHETHYECKOW uH(OpMaINH,
MOJIy9CHHON OT pOAMTENCH, CIIOCOOHOTO K CaMOCTOSTEIHLHOMY
CYILIECTBOBaHHIO B CPEJIE

OTtBer

MakcumanbHbIi 6as1 @akruueckuii 6an I:l

4. B comaTnueckoii KjIeTKe YeJ0BeKa ....7? B oTBeTe 3anumuTe TOJbKO YUCJI0 XPOMOCOM.
OTtBeT

MakcumanbHbIi 6as @akTuyeckuii 6amn l:l

5. Crpykrypbl Kakoro OuomoJimMmepa {j“:—'ﬂﬂ—c%
NpEe/ACTaBJICHA HA PUCYHKe: /o 4“‘;2 7
m%cc A 5

[] 1) Oenka i%zs
2 JIATINIA § :“Coc
) s

El 3) yrieBoxa £y

[] 4) HYKIEHHOBO¥ KHCIOTBI £ecccos )

[] 5) Buramuna éf:j“‘?:
n Ni"

MakcumanbHbIi 6an @akTuyeckuii 6amn |:|



6. buosoruyeckoe oKucjIeHHEe OHONOJMMEPOB HA3BIBACTCH JHEPreTHYECKUM OOMEHOM.
CymMapHoe ypaBHeHHE JHEPIreTHYeCKoro o0MeHa npeacraBjieHo nojx uugpoii:

1 CHHHO“ + 602 = GH_}O + GCDE + E
2| 6H,0 + 6CO, + hv = 60, + C,H,,0,

] 1 1
2) 2
El 3 1,2
[] 4) HerBepHOro orsera

MakcumanbHblii 6asmn dakrnueckuii 6ann I:l

7. HIKOJBbHUK MOJYYHJI 33aJaHHE OKPACUTH AHATOMHMYECKHMH Cpe3 CeMeHH PacTBOPOM
JIroroJs (B ero cocrape copep:KuTcs iioa). B cuHuii BeT OKPacHINCH BelecTBa:

[] 1) Oenku
2) caxapa
El 3)  Kkamaum kupa
[] 4 3epHa (rpaHyibl) Kpaxmaia

MaxkcuManbHbIA 0aiut dakTuyeckuil 0an |:|

8. Kakue cTpyKTypbI OTCYTCTBYIOT B KJI€TKAX KOKUIIbI YelIyH JyKa
[[] 1) xmopommacrst
2)  saapo
El 3) uuroriazMma

[] 4)  BaKyoOJIU C KJIETOYHBIM COKOM
MakcuManbHBINA OaIII dakTUYeCKui Oat |:|

9. B ocHOBe poCcTa PacTUTEJIHLHOTO U JKHBOTHOTO OPraHU3Ma JIESKUT MpoIece

1)  neneHus KIETOK
2)  OIUIOJOTBOPEHUS
3) oOMeHa BelecTB
4)  mumeBapeHUs

LI

MaxkcuMabHBINA 0aJul dakTuyeckuii 0amt

10. BoiOepuTe TpM BepHBIX OTBeTa M3 LIECTH M YKakuTe HUGPBI, NMOA KOTOPLIMH OHM
yka3anbl. BakTepuajibHasi KJIeTKa OTIHYAETCH OT KJIETKH KHUBOTHOIO

1) HanumuueMm HapyXKHOU MEMOpaHbI
OTCYTCTBHEM sIJIpa

OTCYTCTBHEM LIUTOILIA3Mbl

4)  HamTUYHeM IUJIOTHOW 000JI0YKH

5)  OTCyTCTBHEM MHUTOXOHJIPHUI

6) couepKaHUEM OPraHUYECKUX BELIECTB

ERNEN



MaxkcumanbHBII 0aiut daxTryeckuii 6amn
2

11. XnopomiaacTel coaep:Karcsi BO BceX KJeTKax
pacTeHusi, HaxoAsMXcd Ha cBery. B mpomecce
IBOJIIOLMH  XJIOPOIJIACTHI NPUOOpPeETH JA0CTATOYHO
CJI0KHOE CTpOeHHe. CoorTHecure CTpOeHHe
xjopomiaacta (A-/I) ¢ ero nzodpakeHneM Ha PpUCYHKe
(1-6)

A) Tunakoun

b) rpana

B) namemma 6

I') memOpana

JI) ctpoma
E) coOcTBennas pubocoma

o

Crtpoenue xjoporuiacTa A b B r Ji| E

N300pakenue

MakcumainpHblii 6ait dakTrueckuii 0ann |:|

12. HaciencTBeHHBbI MaTepHal HAXOAUTCH B SI/Ipe KAKIOH .o , Fom & ( '31 %a
KJIETKH, B XpoMocoMax. JlJisi KaxA0ro opraHusMa XapakTepeH §‘ }i ‘t |
cBoil Ha0op xpomocoMm. Ompeneaurte, 4eii Habop xpomocom 1 % 3 4 5
npeacTaBjJeH Ha PUCYHKeE. e\ : - g

P | puey I RITE]
[] )  4enoBeka 6 ; 8 o 0
H 2)  mmMmnaH3e T

3)  Kkponuka ve 8y Hd it e
11 12 13 14 15

[] 4 cBuHbH

€ 33 2r v X
16 17 18 19 920

MakcumanbHblit 6amt daktuueckuii 6amn |:| 8¢ °80 5§

21 22 23

13. Haiigute cooTBeTCTBHE MeKIy XHMHYeCKMMH 3jieMeHtamu (1, 2, 3, 4) n UX pPoJIbIO B
KJeTKax u opranusmax (A, b, B, I', JI):

1. dTop A. Bxoaut B cocTaB xJ0poduiiia U HEKOTOPHIX (EPMEHTOB
2.A30T Bb. Bxoaut B cocTaB 0€JIKOB M HyKJICHHOBBIX KHCJIOT
3. Maruauii B. YuacTByeT B cBEpThIBAaHUM KPOBU M COKPAILIEHUH MBILIEYHBIX BOJIOKOH
4. Kanpiuii I". BxoauT B cocTaB KOCTHOU TKaHU
BemectBa A b B T
3HauyeHue

MaxkcuMaibpHbli Oain daxTrdeckuii 0ann |:|
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14. Bi0epuTe NpaBWIBHYIO MOC/IEA0BATEIbHOCTD NMPOLECCOB, MPOUCXOAAIINX B Mpoda3se

Mmeiio3a I:
1) o0Opa3oBaHue OMBaJICHTOB
2) KPOCCHHIOBED
3) PacTBOPEHHE KAPHUOJIEMMBbI
4) CHMpaIA3alis XpOMaTHHA C 00pa30BaHUEM BHIUMBIX XPOMOCOM
5) o0Opa3oBaHUE XHUa3M
6) (dhopMHUpOBaHKME AXPOMATHHOBOT'O BEPETEHA JICICHHUS
MakcumanbHbIM 0ast 2 dakTuueckuit 6ann
15. BbiGepuTe NpaBWILHYIO MOC1€10BATE]IbLHOCTb CTAANI Pa3BUTHSA 3aPOJbIIIA:
1) oOpazoBaHKE KOMILIEKCA OCEBBIX OPTaHOB
2) 3aKJaJKa TPETHETO 3aPOABIIIEBOTO JUCTKA
3) oOpa3oBaHue O1aCTyIIbI
4) ractpynauus

5) apobnenue
6) MUTOTUYECKOE ICTICHNUE 3UTOTHI

MakcumanbHblii 6asmn ®aktuueckuii 6amn |:|

16. Bce nepeunci/ieHHbIe HUKE OPraHouAbl, Kpome Tpex, coaep:xar JHK. Onpenennre

3TH OPraHOWAbI, «BBINAJAIOIINX» U3 00IIEro CHHUCKAa, U YKAaKUTe HU(PHI, M0 KOTOPHIMH
OHH YKa3aHblI.

(1-6) u ux pynxumsimu (A-J):

NN NN

1) sapo

2)  pubocombl

3)  MUKpPOTpyOOUKH
4)  mnacTuabl

5) ueHTpUOIU

6) 0Oa3aiapHOE TEIBIC
7)  rpaHyJbI

8)  MHUTOXOHIpPHUU

9) 1muTOCKENeT

MakcumanpHblii 6ait @aktuueckuii 6amn |:|

17. YcraHoBHTE COOTBETCTBHE MEKAY OPraHOMIAMH LUTOIIA3MbI
A) cuHTe3 Oenka

b) Tpancnopt BemecT

B) ruaponu3z 6uomnonumepon

I') cunTE3 KIETOYHON CTEHKU

J1) oxucneHre OpraHuvYecKruX BELIECTB KUCIOPOAOM

E) xpanenue u nepemaya HacjaeACTBEHHON HHPOPMAITHI

11




Opranous A b B r pil| E

OyHKIUU

MakcumanbHbIi 6as1 daktnueckuii 0ann |:|

18. Ha ocHoBe JaHHBIX Ta0IUIBI ONIPeeIUTe NPABHJIBHOCTD NPEACTABICHHBIX
YTBep:KIeHU i

Kietkn O0BéMHAs 104 O0BéMHAs 1014
MUTOXOHJIPUH anmapara [onbmku

HEWPOH rOJIOBHOI'O MO3ra 38% 2%
MBIIIEYHAs KJIETKAa KAIIEYHNKa 43% 7%

KJIETKAa KOPKOBOM 30HBI 5% 57%
HAAIIOYEYHHUKA

KJIETKA CIU3UCTOU 000JI0UKHU 6% 65%
KEITyaKa

A. OOMeH BelecTB B HelipoHe TpeOyeT 00JbIINX IHEPTeTUUECKUX 3aTpar.
b. O6bEMHBIE 1011 MUTOXOHJIPUM B HEPBHBIX M MBIIIEUHBIX KJIETKaX COMOCTABUMBI.

1) Tombko A

2)  Tombko b

3) Aub

4)  HeT BEpPHOTO OTBETa

MakcumanbHbIi 6a11 daktnueckuii 0ann |:|

19. Ha pucyHke TpH KpHBBIe

LI

900 -

MOKa3bIBAIOT U3MeHeHHe o0 5
HHUTOJIOTHYECKHX M  OMOXMMHYECKHX

700 -
napaMeTpoB y YyeJioBeKa, N

600 -

%)

uHunuposannoro BUY:

A — KOHILIEHTpalMsl aHTUTEN IPOTHUB
B4

b — x1eTOYHBII UMMYHUTET

B — uncno Bupycon

500 -

(KNeTKH/ MK

400 -

300 -

KoHuentpauus T-kneTok B KpoBM

200 - 1

CoorHecure WHIEKCEI TaHHBIX 100 - 3
ITOKa3aTcJIC C HOMCPAMU KPUBBIX. 0 1 2' é t" é (Ii _} é é 1'0

HapaMeprI A E B Konu4ecTeo net nocne WHgHUMPpOBaHUA

Kpussbie

MakcumaneHblii 6aimn @aktuueckuii 6amn |:|

20. YcraHoBHTEe COOTBETCTBHE MeXAy OpraHuvdeckuM coeaquHeHuem (A — JI) u
BbINOJIHAEeMO# UM pyHkuueii (1 —5).

12




1. KoMIOHEHT KJIETOYHOM CTEHKHU TPUOOB A. Kpaxman

2. KOMITOHEHT KJIETOYHOM CTEHKU pacTeHUi b. I'nuxoren

3. KOMITIOHEHT KJIETOYHOU CTEHKH OaKTepHid B. lemnronosa

4. 3anacHoli oaucaxapuj pacTeHUN I'. Mypeun

5. 3anacHoil nosnucaxapu rpuooB J. Xutun
DYyHKUUH A b B r Ji |
CoennHenne

MaxkcuMabHbIN 0aJLI dakTuyeckuil 0an |:|

21. Ilpoananusupyiite Tadauny «ITanbl OMOCHHTE3a Oeska». 3aNMOJHHUTE IMYyCThbIe
STYeKH Ta0uIbl, UCIOJIL3Ysl TEPMHHBI, NPUBeAEHHBbIC B cnucke. I Kakaoil s4eikwu,
0003Ha4YeHHO 0YKBOIi, BbIOepUTEe COOTBETCTBYIOIINI TEPMHUH U3 NPEIJI0KEHHOT0 CIIUCKA.

Oran Mecro IIponeccer
(A) Kapuomnazma | ®epment PHK-monumepasa pacuiemiser ABOiHYO

uenp JIHK m Ha ogHOM M3 meneil mo NpUHIUIY
KOMIUIEMEHTAPHOCTU CHUHTE3UPYET MOJIEKYJy IpO-
uPHK.

AKTHBaIMs IIpucoequHeHne  aMMHOKHMCIOT C  ITOMOLUIBIO

AMHUHOKHUCIIOT (b) KOBAJICHTHOM CBsA3M K onpenenenHoi TPHK.

Tpancnsuus PuGocomsr (B)

O6pa3zoBanue benox npuobperaeT OIPECIICHHY IO

MIPUPOJHON CTPYKTYPBI D MPOCTPAHCTBEHHYIO KOH(PUTYPAIHIO.

Oenka

Cnucok:

1. Tpanckpunuus
2. lluTommasma

3. Snpo

4. MUTOXOHIpUU
5. [Ipouecc cunHTe3a Oenka U3 aMHUHOKMCIOT Ha MaTpulle MHPOPMAIMOHHON (MaTpUYHOM)

PHK

6. DHIoMmIa3MaTHYECKas CETh
7. Tpaucnoptr TPHK aMHHOKHCIOTBI K MECTy CHHTE3a O€lika MOCTYIUICHHE B KIETKY
AMUHOKUCIIOT M3 sijipa
8. 3aBepIiaeTcs Cupain3anus XpoMOCOM.

MakcumanbHbIi 6asn dakrnueckuii 6ann |:|
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22.PaccMOTpUTE PUCYHOK H OTBEThTE HA BONIPOCHI: X-xpomocoma
1. CKOIBKO Map TOMOJIOTUYHBIX XPOMOCOM y MY KUHHBI? Y KEHIUHBI?

LiBeToBaA cnenota

2. Kakue npu3sHaKky CLETUIEHBI ¢ X-XPOMOCOMOIA? Femodunusa

3. Kakue npu3Haku CLUEIUIEHBI C Y-XpOMOCOMOM?

O6wasn useroBan
4. Kakue npu3Haku peOEHOK MOXKET yHACIE0BaTh B HOPME TOJIBKO OT MaTepu? i

cnenota
5. Kakue npusHaku peOCHOK MOKET YHACIIEIOBAThH TOJIBKO OT OTIa? FunepTpuxos
Y-xpoMmocoma
MaxkcuMaIbHBIA Oaiut 3 daxkTrueckuii 0amt
MaxkcuMalIbHBIN O0ailI daxrnueckuii 0am1
3a KOHTPOJIbHYIO paboTy 41 32 KOHTPOJIbHYIO paboTy
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