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1. HACIHIOPT ®OHAA OHEHOYHbBIX CPEJACTB
1.1. Ob6aacTy npumeHenusi GOHIA OLIEHOYHBIX CPEACTB

@OHJ OLICHOYHBIX CPEACTB IPEHA3HAYEH JUISI KOHTPOJS M OLEHKH
0o0pa3oBaTeNIbHBIX JIOCTHIXKEHUH CTYJIEHTOB, OCBOMBIIMX MpOTpaMMy yueOHOM
JUCHUIIMHBL «brosorus.

2 ®opMBbI TEKylIero KOHTPOJIS W NPOMEKYTOYHOH aTTecTalluM IO Yy4eOHOi
AUCHUIIMHE.

[Ipenmerom OLEHKM CIy>KaT yMEHHs U 3HaHus, npeaycMmorpennbsie OKI'OC
cpenHero oOuiero obpa3zoBaHus M0 JUCIHUIUIMHE «bHonorus», HanpaBieHHbIE Ha
dbopMupoBaHue 00IUX U MPOPECCHOHATHHBIX KOMITETSHITUH.

[Tpn n3yueHnn y4eOHOM AMCIMUIUIMHBI NPEITyCMOTPEHBI CIEIYIONIUE BUIbI
TEKYILETO KOHTPOJISI 3HAHUM CTYICHTOB:

VYCTHBIA OIPOC — KOHTPOJb, IMPOBOAUMBINA IIOCJIE W3YYEHHs Marepuaja B
BHJIE OTBETOB HAa BONPOCHI, MO3BOJSET HE TOJIBKO MPOKOHTPOJIMPOBATH 3HAHUE
TEMbI YpOKa, HO M pa3BUBaTh HABBIKM CBOOOJHOIO OOIIEHUS, MPABUILHON YCTHOMN
peun;

TecTel — KOHTPOJb, NPOBOJUMMBIA IOCIE€ HM3YYEHUS  Marepuana,
npernoiaaraeT BbIoop 1 000CHOBaHUE MPABUIILHOTO OTBETA Ha BOIIPOC;

[TucbMeHHBI KOHTPOJL B (POpME CaMOCTOSTENBHOW, KOHTPOJIBHOW WU
MPAKTHYECKOM paboThl XapaKTepU3yeTCs BBIMOJIHEHUEM MPAKTUYECKUX 3aJaHHi 110
OTIEIBHBIM TEMaM, II03BOJIIET BBIABUTH YPOBEHb YCBOCHHUS TEOPETHYECKOrO
Marepuasa ¥ yMEHUE IPUMEHSTh NIOJIyYEHHBIE 3HAHUSA Ha ITPAKTHKE;

@opMOK MPOMEKYTOUHOW aTTECTALUMU MO IUCLUIUIMHE SIBISETCA
ougppepenyuposantuli 3auem.

1.3. Pe3yabraTsl 0cBOeHHS YUeOHOI JUCIUILINHBI, MOJIeKALNE NIPOBEPKe

B pesynbrate arrectanuu mo ydyeOHOW AUCHUILIMHE OCYIIECTBISACTCS
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KOMILJIEKCHAsl ITPOBEpPKA CIEAYIOIMX YMEHHM M 3HAHUM, a TAKXKE JOCTHXKECHUE
CTYACHTaMU CJIEAYIOLIUX IIPEIMETHBIX PE3YJIbTATOB:

— c(hOpPMHPOBAHHOCTH MPEJICTABIICHUH O POJIU M MECTE OMOJIOTHUH B COBPEMEHHOMN
Hay4yHOW KapTHHE MUpPa; MOHUMaHKE POoju Ouojaoruu B (pOpMUPOBAHUU KPyrozopa
1 (DYHKIIMOHATBHOM TPAaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS MPAKTUYECKUX 3a/1a4;

— BJIAJICHUE OCHOBOIIOJATAIOIIMMHU TOHATUSIMUA W TPEACTABICHUSMHU O KUBOU
NpUpoJIe, €€ YPOBHEBOM OpraHu3aliid WU DBOJIOLKH; YBEPEHHOE IOJIb30BAHUE
OMOJIOTMYECKON TEPMHUHOJIOTHEN U CUMBOJIUKOM;

— BJIQJICHUE OCHOBHBIMHU METOJAMU HAYYHOI'O IIO3HAHUs, UCIIOJIb3YyEMBbIMU IIPHU
OMOJIOTUYECKUX MCCIIECIOBAHUSAX JKUBBIX OOBEKTOB M OSKOCUCTEM: OIKCAHUE,
U3MEpeHue, MPOBE/ICHNE HAONIONIEHUH; BBIABICHWE M OLIEHKA aHTPOIMOTEHHBIX
W3MEHECHUH B IIPUPOJIE;

—  ¢hopMHUPOBAaHHOCTH

YMEHUH  OOBSICHSITH

pPE3YyJIbTaThI

AKCIIEPUMEHTOB, PEIIATh AJIEMEHTAPHbIE OMOJIOTMYECKUE 3a/1a4H;
— c(hOpMHPOBAHHOCTh COOCTBEHHOW IMO3WIIMH IO OTHOIICHUIO K OMOJIOTHYECKON

OHOJIOTHYECKUX

uH(poOpMalMK, MOJYy4YaeMOM M3  pa3HbIX HCTOYHUKOB, K  [JIOOAJbHBIM
3KOJIOTHYECKUM HpO6J'IeMaM H IIYTAM UX PpCIICHUA.
Tabmuna 1
dopma
aTrecTaluu
Pe3yabTaThl 0OCBOEHHS OcHoBHBIE TOKA3aTeTH Tun 3apanus;
(0OBEKTHI OLIEHUBAHUS) OLICHKH pe3y/bTaTa U UX Ne 3aganus (B
KpHTepHH COOTBETCTBHH C
Y4eOHbIM
TJIAHOM)
i - OCYIIECTBIATH | Y1 - aHAJIM3UPOBATh | KPAaTKOBPEMEHHAsA | TEKYIIUH,
CaMOCTOSITENIbHBIN MOUCK | MH)OPMALIMIO M OIPENENATh | CAMOCTOATENbHAS | IPOMEKYTOUHBIN
OHOJIOTHYECKOM croco6 npejcTaBieHus | pabora,  3alaHus
UHpOpPMAITIH (yuebnble | mHpOpMAITIH ypoBHs C
TEKCTHI, CIIPaBOYHUKH,
KOMIIBIOTEpHAS 6aza,
pecypcel  MHTepHeTa), W
MPUMECHSTh ee B
COOCTBEHHBIX
UCCJIEJIOBAHUSAX
31 — ocHoBHble TosiokeHmsI | [I1 — B momHOM oOBeMe | OMOJIOTHYECKHE TEKYIIHH,
KJIETOYHOHN TEOpUH, | OCHOBHBIE MOJIOKEHUS! | AUKTAHTBHI, MIPOMEKYTOUHBIN
CTpoeHue  OHMOJOTHYECKHX | COBPEMEHHOMN KJIETOYHOM | TECTOBBIE 3aJJaHUs
O0OBEKTOB  (KJIETKHM, TE€HOB, | TEOPHH, CTPOCHHE
XpOMOCOM, KJIETOK | OMOJIOrMYeCKHX 00BEKTOB
OPOKAPUOT U BYKapHOT,
BHPYCOB)
I11 — cymHOCTh 3aKOHOB 112 — CYLIHOCTH | OMOJIOTMYECKHE TEKYLIUH,
(I. MeHnnens, CcUEMICHHOTO | OMOJOTUYECKUX 3aKOHOB JTUKTAHTHI, MIPOMEKYTOUHBIN
HacienoBanus 1. Moprana, TECTOBBIC 3aJIaHU,
3apOJIBIIIIEBOTO CXOJICTBA, MPAKTHYECKHE
OMOTEeHETUYECKOTO 3aKOHA) pabotsl Ne 5,6,7,8
I[12 -  3akoHomepHoctH | II3 — CYIIHOCTh | OMOJIOTHYECKHE TEKYILUH,
M3MEHYMBOCTH, CIIETVIEHHOTO | OMOJIOTUYECKUX 3aKOHOB M | AUKTAHTBHI, MIPOMEKYTOUHBIN
HaCJICJOBAHHUS, CYLIHOCTb | IPUMEHATh MX HAa NPAKTUKE; | TECTOBBIE 3aJaHUs,




O6uonornueckux nporeccos u | [14 — CYLIHOCTb | IPaKTUYECKUE
sBIeHU  (MUTO3, MeHo03, | OMonorudeckux  mporeccoB | padotsl Ne 3,9,10
UHIMBUAYAIBHOE pa3BUTUE | U SBJICHUH, (OPMHPOBATH
OpraHu3sMa  pa3MHOXKEHHE, | 3HaHHs Ha MPOTSHKEHUH BCETO
B3alMOJEHCTBHE I€HOB, | Kypca,  NPUMEHATh AN
MOJTyYCHHUE rereposuca, | OOBSICHEHUS OMOJOTUYECKHUX
OTHAJICHHBIX THOPUIIOB; SIBJIGHUI U NIPOLIECCOB.
32 - COBpPEMEHHYIO | Y2 — OOBSICHATH POJICTBO
OMOJIOTUYECKYI0 CHUMBOJMKY | KHBBIX OpraHU3MOB u
TEPMHHOJIOTHIO; €/IMHCTBO OpPraHUYECKOro
y2 — YCTaHABIIMBATL | MUPA
B3aMMOCBSI3M  CTPOEHUS U
byHKIMI MOJIEKYI, u
OpPraHOUOB B KJIETKE
V3 — pemars 3agaun pasHout | V3 — IPUMEHATDH | IPAKTUYECKHE TEKYILUH,
CJI0KHOCTH 10 OHOJIOTHH MOJTy4YeHHBIE  3HAHUS Ha | paboTbI Ne | mpomexxyTOUHBII
MPAKTUKE 3,4,11,13,14
Y4 — cocraBiasTe cxembl | Y4 - MPUMEHSATH | TPAKTUYECKUE TEKYIIHH,
CKpELIUBaHUs MIOJIy4eHHBIE  3HAHMS Ha | pabotsl Ne 5, 6,7,8 | mpoMexXyTOUHBIN
MIPaKTHKE TECTOBBIC 3aJaHUS
110 TEHETHKE
Y5 — onuceiBarh KIETKHU | Y5 - OCYILECTBIIATH | JabOpaTopHbIE TEKYILHH,
pacTeHUil U XKUBOTHBIX (TIOf | OpraHU3aIII0 pabouero | padotsl Ne 1, 2, 3 IIPOMEKYTOUHBIN
MHUKPOCKOIIOM), TOTOBUTh U | MECTa, paroHaIbHOe
ONMCHIBATh MUKPOTpENaparhl | pacupeesieHne BPEMEHU IPU
BBIMIOJTHEHUU PaboT
Y6 — cpaBHMBaTh | Y6 — (opMupoBaTh yMEHHE | IPAKTUYECKUE TEKyLIUH,
Ouosoruueckue 0O0BEKTHI | CPaBHUBATh xuBble | paboTel  Nel, 2, | mpoMeKyTOYHBIH
(kneTku pacTeHui, | OpraHu3Mbl U BBISBJIATH | JJAOOpaTOpHbIE
JKUBOTHBIX, rpuboB U | OTJIMYUTEIIbHBIE IPU3HAKU paboter Nel,2
OakTepuii), MUTO3 U MEHO03, U
JIeNIaTh BBIBOJIBI Ha OCHOBE
CpaBHEHMS, OTIpeeIsATh
HKOJIOTHYECKHE (PaKTOPbI
V7 — rpamotHO OdopmiaTh | Y7 - aHAJIM3UPOBATh | TECTOBBIC 3aJlaHMs, | TEKYIIUH,
pe3ysbTaThl OMOJIOTHYECKHX | HHPOPMALIMIO U OIpPENesaTh | Ouosorunueckue IIPOMEXYTOUHBIN
WCCIIECIOBAHUM, V8 — | croco6 MPEIOCTABICHUS | JUKTAHTHI,
ONpeNeNiATh  COOCTBEHHBIE | MHPOPMAIIUHM, HCIOJIb30BATh | MPAKTHUECKUE
MO3UIMN K DKOJIOTWYECKUM | MpUOOpeTeHHble 3HaHud | | paboter  Ne 9,
npobieMaM W TIOBEIEHUIO B | yMeHHS B mpakTtmueckoit | 10,12,13,14
NpUpOIHON cpeae, Y9 — | neATebHOCTH U | KpaTKOBpEMEHHas
OLICHUBATh STHUYECKHUE | TOBCEIHEBHOM KU3HU paborta,
ACIEKTBI B oOmactu BHEAyIUTOpHAs
OMOTEXHOJIOTHH, CaMOCTOSITENIbHAS
HCKYCCTBEHHOT'O pabora
OIIOIOTBOPEHMUS

23A0AHUA IJIA ITPOBEJIEHUSA TEKYHIETI'O KOHTPOJIA

2.1. KoMmuieKkT 3a1aHuid VISl IPOBEPKHU pa3aesa 1.YueHue 0 KiIeTke




3AAAHME (nucomennas paboma)
®opma koHTpOJsA. KpaTkoBpeMeHHasi caMocTosTeNIbHas paboTa (00yuaroras)
OTBETUTH MUCHMEHHO Ha MEPEeYeHb CIAEAYIOUINX BOIPOCOB!
1. Yto uzyuaer Ouomnorus?
2. Yro Takoe *KU3Hb?
3. C kakMMHM HayKaMH CBsi3aHa OMoI0rHs?
4. KakoBo npaktuyeckoe 3Ha4eHue oouieit onomorun?

YciaoBus BbINOJHEHUS 3alaHuA

1. MecTto (BpeMsi) BBHITIOJTHEHHS 3a/laHUs:_3aJlaHuEe BBIMONHAETCS HA 3aHATUU B ayIMTOPHOE
BpeMs

2. MakcumanbHO€ BpeMsi BBITIOJTHEHUS 3a/1aHUS: 20 MMH.

3. Brl MOkeTe BOCIIOIB30BATHCS_YUCOHUKOM, KOHCIIEKTOM JICKITUH, COOCTBEHHBIMH 3HAHUSIMHU
Illkana oneHKH 00Pa30BATEAbHbBIX T0CTHKEHHU:

KparkoBpemeHHast camocTosiTesibHasi pabota

Kpurepun onenkn:

BrimonHenue npaktudecku Beeil paboTsl (He MeHee 80%) — mooKuTeNbHas OlleHKa

3AJAAHHUME (nucvmennas paboma)
dopma KOHTPOJISA. bruonorndyeckuii TUKTaHT (Xumuueckas opeanuzayus Kiemixu)
Ornpenenure, NPaBUIBHO JIU JAHHOE BBICKA3bIBAHUE («1a» WIIA KHET»):

1. Bopma o6pa3zyeT oCHOBY BHYTPEHHEH Cpe/ibl OPraHU3MOB (/1).

2. Haubomnbiiee KOIMYECTBO YITIEBOAOB COIEPKUTCS B AKUBOTHBIX KJIETKax (HET).

3. CocraB 351eMeHTOB, 00pa3yIONIUX KUBYIO U HEXKUBYIO MAaTEPHIO, CXOJIEH (11a).

4. llemnrono3a BXOIUT B COCTaB KJIETOUHBIX CTEHOK pacTeHuM (1a).

5. HyxknenHoBbBIE KUCIOTHI HAXOIATCS B AApE KIETKH (11a).

6. HacnencrBennas nnpopmanus 3akiatoueHa B PHK (uer).

7. Bopa — yHHBEpCaJIbHBIA PACTBOPUTEIH B KIIETKE (1a).

8. Opnna u3 GpyHKIMIA OENKOB — 3aUTUTHAS (12).

9. Xwupsl ABIAIOTCS IOTUMEpamMu (HET).

10. ®epMeHTHI IO CBOSH XUMUYECKOU TIPUPO/IE SIBISIOTCS Oenkamu (1a).

11. B xwuBbIX opranu3zmMax HanOoJiee pacnpOCTPaHEHHBIMH 3JIEMEHTAMH SIBIISIFOTCS] BOIOPO/L,
YIIEPO, KHUCIOPO U a30T (1a).

12. Paznmunsie Buael PHK mpunmmaroT yuactue B peanu3anvd  HACIEICTBEHHON
uHOPMAaIIUH B KIIETKE Yepe3 OMoCUHTE3 Oernka (1a).

13. bBenku BBIMONHSIOT B KJIETKE B OCHOBHOM CTPYKTYPHO-CTPOUTENBHYIO (DYHKIUIO U
CIIy’>KaT IJIaBHBIM UCTOYHUKOM DHEPIUH (HET).

14. buonorumyeckoe 3HAUEHHWE OCHOBHBIX DJEMEHTOB, BXOISALIMX B COCTaB KHUBBIX
OpPraHU3MOB, TJIABHBIM 00pa30M CBS3aHO C MX PACIHpPOCTPAaHEHHOCTHIO B 3€MHOW KOpe
(uer).

15. Monexynst JIHK BXoasT B cOCTaB XpOMOCOM M HaXOJSATCS TOJBKO B SIAPE KICTKH (HET).

16. Kucnopoa kak MakpOd’JI€MEHT BXOJUT B COCTaB HEOPraHUYECKUX M OPraHUYECKHUX

COCIMHEHHM KJIETKH (/1).

17. MoHOMepOM MOJNIEKYIbI LEJITION03HI SIBISIETCS TIII0K03a (1a).

18. Bropuunas cTpykTypa Oeiika ONpeAenseTcs CIupan3alyedl MOJUMENTHIHON LENu U
MOIJICPKUBACTCS BOJOPOAHBIMU CBSI3AMH ([12).

YciaoBusi BbINOJIHEHUS 3adaHuA




1. Mecto (BpeM}I) BBITIOJIHCHUA 3adaHUA:_3aJdaHUC BLIIOJHACTCA HA 3aHATHU B AYAWUTOPHOC

BpeMs
2. MakcumanbHO€ BpeMsl BBITIOJTHEHUS 3a/1aHUS: 10 MHH.

3. Brl MOkeTe BOCIIOIB30BATHCS_COOCTBEHHBIMH 3HAHUSIMHU
ITkana oneHKH 00pPA30BaATEIbHBIX I0CTHKCHUI:
Bbrnonorndeckuii IMKTaHT

Kpurepun onenkn:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIIbHBIX OTBETOB

«3» - 79 — 70% mpaBWIHHBIX OTBETOB

«2» - 69% u MeHee MpaBUIBHBIX OTBETOB

3AJAAHME (nucvmennas paboma)
®opma koHTpoJIs. KpaTKoBpeMeHHas caMOCTOsTeNNbHAsA paboTa (3aKperIstoiiast)
OTBETUTH MMCHMEHHO Ha NIepeUeHb CIIETYIONNX BOIPOCOB:
Bapmuanr 1
1. Yo6epure nmumnee u3 cnucka: Mg, K, Cu, Na, Ca.
2. Kaxue ¢pyHKIMU BBIIOJHSET B KJIETKE Boja?
3. HazoBute opranndeckue BeIIecTBa, BXOAAIINE B COCTAB KIETKH.
Bapuanr 2
1. Yo6epure nmumnee u3 cnucka: C, Zn, O, N, H.
2. HazoBu (pyHKIIMH HYKIIEMHOBBIX KUCIIOT B KJIETKE.
3. Kakue yrneBopl 3armacaroTcsi B paCTUTENbHBIX U )KMBOTHBIX KJIeTKax?

YcioBus BbINOJHEHUS 31aHUSA

1. Mecto (BpeMsi) BBHITIOJTHECHHS 3a/laHUsI:_3aJlaHWE BBIMONHACTCS HA 3aHATUU B ayIMTOPHOE
Bpems

2. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3aaHMsL: 10 MUH.

3. Bbl MoxeTe BOCTIOIb30BaThCs_COOCTBEHHBIMH 3HAHUSIMHU

HlIxaja oueHkH 00pa3oBaTeIbHbIX J0CTHKEHHMIA:

KpatkoBpemeHnHas caMmocTosTeNbHast paboTa

Kpurepun onenkn:

BrimonHenue npaktudecku Beeil paboThl (He MeHee 80%) — mosoKuTeNbHas OlleHKa

3AJAAHUME (nucvmennas paboma)
®opma KOHTPOJst. KOMOMHUPOBaHHBIE MUCHMEHHBIC 3aIaHHSL.
XuMHYeCKasi OPraHU3aIUsl KJIEeTKH
BapuanTt 1
A (TecToOBBI€E 32/1aHNSI ¢ BLIDOPOM OTHOT0 MPABHJILHOI0 OTBETA)

1. Monekyna JIHK conepxut a30THCThIE OCHOBAHHUS:
a) aJleHWH, TyaHUH, ypalul, IIUTO3UH
b) uMTO3MH, TyaHUH, aJlcHUH, TAMUH
C) THUMHUH, ypalul, aJIcHUH, TYaHHH
d) ageHwH, yparui, TUMHH, IUTO3UH
2. Haubonee pacpoCTpaHEHHBIMH B KUBBIX OpraHU3MaX dJIEMEHTaMU SBISTFOTCS:
a) yIIepon, KUCIOPO, cepa, a30T
b) Bomopon, yriaepon, KUCIOPOA, a30T
¢) xucnopon, hocdop, cepa, yriaepoa
d) azor, docdop, cepa, Kuciopoa
3. OyHKIMIO PACTBOPUTENS B KJIETKE BBIITOJIHSAIOT:



a) JIMIHIBI
b) memmronosa
c) BoOja
4. KiteTouHyt0 CTEHKY y pacTeHuil 00pas3yoT:
a) JIUMUABI
b) wuemmonos3a

c) Oemnok
5. Knetka cogepxur /IHK B:
a) sape
b) siape u nuTOIIIa3ME
C) sAape, MUTOIUIa3Me U MUTOXOHAPUSIX
d) simpe, MUTOXOHAPUSIX U XJIOPOILIACTaX

6. Mornexyra TIIMKOreHa COCTOUT M3 OCTaTKOB:
a) TJFOKO3bI
b) ramakTo3sI
C) TJIIOKO3bI U rajJaKTO3bl
d) ramakTo3bl U GPYKTO3HI

7. Kucnopo/1 Kak 3JI€eMEHT BXOJIUT B COCTAB:
a) BOJbI, MUHEPAJIbHBIX COJICH U YTJIEBOIOB
b) BOBI, yIIIeBOIOB, OCIKOB U HYKIEHHOBBIX KUCIIOT
C) BOJBI, YIJICBOJIOB, JIUMHIOB U HYKJIEHHOBBIX KUCIIOT
d) Bcex HEOPraHUYECKUX M OPTAaHUYECKUX COCNUHEHUN KIETKU

8. MoHOMepoM Kpaxmalia SIBJISIETCS:

a) HYKJICOTH]

b) rmoko3a

C) aMUHOKHCIIOTa

d) rmuepun
B (TecToBbIe 3a1aHusl ¢ BHIOOPOM HECKOJIBLKUX MPABUJILHBIX OTBETOB)
9. 13 HIKE MEePEYUCIICHHBIX BEIIECTB BHIOCPUTE TOJTHCAXAPHIBI:

1. nmoko3a 6. caxaposza

2. Kpaxman 7. XUTUH

3. pubo3za 8. makro3a

4. TIIIKOTeH 9. dpykro3a

5. ne3okcupudo3a 10. enmronosa

10. IloanummTe HANPOTUB Ha3BaHWS BeEIIECTBA LHU(PBI, COOTBETCTBYIOIIHE
BBITIOJIHSIEMBIM TaHHBIM BEIIECTBOM B KIIETKE

BemecTBa: DOYyHKUUM:

A) Genku 1. sHepreTHUecKas

b) yrieBossr 2. CTpYKTypHast

B) nunuet 3. 3amac NUTaTeIbHbBIX BEIIECTB
I') HykJIenHOBBIE KHCIIOTHI 4. 3amuTHas

5. uapopMaIOHHAs
6. KaTaJIUTHIeCKas
7. TpaHCIIOPTHAS

Bapuanr 2

bynxumsam,



A (TecToBBIE 3a1aHNUS ¢ BBIODOPOM OJHOT0 NPAaBHJIBHOI'0 OTBETA)
1. CocraB monomepoB monekyn JIHK n PHK otnuuaercs npyr ot apyra conep:kaHuem:
a) caxapa
b) a30TUCTBIX OCHOBAHMIA
C) caxapa M a30THCTBIX OCHOBAaHUI
d) caxapa, a30TUCTBIX OCHOBaHHI U OCTaTKOB (OCHOPHOM KHCIOTHI

2.Monekyna PHK conepXuT a30TUCTbIE OCHOBaHHS:
a) aJleHWH, TyaHUH, YpaIll, ITATO3UH
b) nMTO3MH, T'yaHUH, aJeHUH, TAMUH
C) THMUH, ypalul, aJICHUH, TYaHHH
d) aneHwH, ypaiui, TUMHH, [IUTO3UH
3.Peakiuu B KJIETKE YCKOPSIIOT:
a) HYKJIEWHOBBIC KHCIIOTHI
b) Oenku-hepMeHTHI
C) JHIHIBI
4. XpaHuTeneM HaCIIeICTBCHHONH MH(POPMAITUH SIBIISTFOTCS
a) Oenok
b) JHK
C) JHMHA
S.IlonumepoM, COCTOSAIUM U3 HYKIIEOTHIOB, SBIISECTCS:
a) Oenok
b) kpaxman
C) HYKJIEMHOBasl KUCIIOTA

6. Monekyna Kpaxmalia COCTOUT U3 OCTATKOB:
a) TJIFOKO3bI
b) ramakTo3sI
C) TJFOKO3bI M TaJJaKTO3bI
d) ramakTo3bl U GPYKTO3BI

7. BOI[OpO,Z[ KaK 3JICMCHT BXOAUT B COCTaB:

a) BOJbl, MUHEPAJIBbHBIX COJIEH U YITIEBOJOB

b) BOJBI, yIIIEBOIOB, OCIKOB U HYKJIEHHOBBIX KUCIIOT

C) BOJbI, YITIEBOJOB, JIUIHUOB U HYKJICHHOBBIX KHCIOT

d) Bcex HEOPraHWYECKUX M OPTaHUYECKUX COCTUHEHUHN KICTKU

8. MoHoMepoM OETTKOB SIBIISETCS:
a) HYKJICOTH]
b) rmoko3a
C) aMUHOKHCIIOTa
d) rmuepun

B (TeCTOBLIe 3agJaHusA C BBIGOpOM HECKOJBbKHUX MPABUJBHBIX OTBeTOB)

9 13 Huxke MEPCUNCICHHBIX BCUICCTB BBI6epI/ITe MOHOCaxapuIbl:

1. rmoko3a 6. caxapo3sa
2. Kpaxmai 7. XUTUH

3. pubo3za 8. makTo3a
4. IIMKOreH 9. pykro3a

5. ne3okcupud03a 10. nemnronosza



10. TloamummMTe HAaNpOTUB HA3BaHUS BEIIECTBA IU(PBI, COOTBETCTBYIOLINE (YHKIUIM,
BBITIOJIHSIEMBIM JAHHBIM BEIIECTBOM B KJIETKE

BemecrBa: DOyHkuun:

A) Oenku 1. sHepreTuyeckas

b) yrneBonpl 2. CTpyKTypHas

B) munuaer 3. 3ammac MUTaTeIbHBIX BEIIECTB
I') HyKJIEMHOBBIE KUCIIOTHI 4. 3amuTHas

S.uaopmarmoHHas
6. KaTaIuTUIEeCKas

7. TpaHCIIOPTHAs

YcioBus BbINOJHEHUS 32 JaHUS

1. Mecto (BpeMsi) BBIMOJIHEHHS 3a/laHus:_3a/laHuEe BBIMOIHAETCS HA 3aHATUU B ayIMTOPHOE
BpeMs

2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/IaHUS: 30 MUH.
3. Bbl MOkeTe BOCTIONB30BaTHCS_COOCTBEHHBIMH 3HAHUSIMHU

IIxaJja oneHkH 00pa30BaTEIbHbIX JOCTHIKCHHMIA:

[TucemenHas mpoBepodHas padora

Kpurepum ouenku:

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIBHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% u MeHee TpaBUIIbHBIX OTBETOB

3AAAHMUMS (nabopamopmsie pabomor Ne 1,2)
Haonronenne kjieTok pacTeHui, ’)kKUBOTHBIX, TPHOOB 0] MUKPOCKOIIOM,
UX M3y4YeHHe U ONHCAHUe
(IpUTOTOBJIEHKE U ONMCAHUE MUKPOIIPENAPATOB KIETOK PACTEHUH, KJIETOK JPOXKIKENN)

I]ens: 3aKpenuTh YMEHHE TOTOBHTH MHUKpPOIIPENapaThl U pacCMaTpUBaTh MX MOA MHUKPOCKOIIOM,
HAXOJUTh OCOOCHHOCTH CTPOCHHS KJIETOK DPA3IMYHBIX OPraHU3MOB, CPAaBHHUBATh HX MEXKIY
co0oii
Oobopyoosanue: MUKPOCKONBI, TPEIMETHBIE W TIOKPOBHBIE CTEKJIa, CTaKaHbl C BOJIOM,
CTEeKJITHHBIE TIaJIOYKH, JYK Peryarhblid, pa3BECHHBIC IPOXOKH, KYJIbTypa CEHHOW NaJOUKH,
MUKpOIpenapaTsl MHOTOKJIETOYHBIX )KUBOTHBIX.
Xo0 pabomuwi:

1. IlpuroroBpTe MHUKpoOmpenapar KOXHUIbl Jyka. [log MHMKPOCKOIIOM pacCMOTpPHUTE,

3apUCYHTE OJHY KJIETKY U 0003HAUbTE €€ YaCTH.
2. PaccmotpuTe KIETKM MHOTOKJIETOYHOTO >KMBOTHOTO Ha TOTOBBIX MHKpOIIpenaparax,

3apUCYHTE OJHY KJIETKY U 0003HAUBTE €€ YaCTH.
3. PaccmotpuTte nmpemapat Apoxokei, 3apucyiTe OHy KIETKY U 0003HaYbTe €€ YacTH.
4. Cpenalite BEIBOIEL.

KOHmPOJleble e6onpocsl

1. B uem 3akiroyaercs CXOACTBO M PA3JIMYUC KIICTOK PA3HbIX OpraHHSMOB?
2. KaxkoBbl MPUYIKUHBI CXOACTBA U pa3JINdHrid KJIICTOK pPa3HbIX OpFaHI/I?,MOB?

YciaoBusi BbINOJIHEHUS 3adaHuA
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1. Mecto (Bpems) BBIMIOJHEHUs 3aJlaHMs:_3a/IaHUe BBIMONHACTCS HA 3aHATUM B ayJIUTOPHOE
Bpems

2. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3ajaHMsL: 40/40 MUH.

3. Bbl MOxeTe BOCTIOIb30BaThCA_COOCTBEHHBIMH 3HAHUSIMH, TETPAIIMU, YI€OHUKaMU

Ilkajia oueHKH 00pa30BaATEJbHBIX I0CTHKEHMIA:

JlaGopatopnas pabota

Kpurepun onenkn:

BrimonHenue npaktudecku Beeil pabotsl (He MeHee 80%) — monoKuTeNbHas OlleHKa

3AAAHME (nucomennas paboma)
®opma koHTpOJsA. buonornueckuii AMKTanT (Knemounoe cmpoenue)
Onpenenure, NPaBUILHO JIM JAHHOE BBICKA3bIBAaHUE («/1a» WU «HET»):
1. Voubl Kanus W HATpUsl TPAHCHOPTUPYIOTCS Yepe3 MeMOpaHy KIETKH aKTUBHO INpHU

oMoIIK 0co00ro Oeska, MPOHU3BIBAIOIIETO BCIO €€ TOMIILY (1a).
2.  OcHoBHas (yHKIHS XJIOPOIUTACTOB — CHHTE3 OPraHWYECKHX COCAMHEHWH W3

HEOPraHMYECKUX — MIPOUCXOAUT 3a CUET SHEPTUU COJHEYHOI'O CBETa, MpeoOpa3oBaHHOM B
sHepruto monekyna ATO (na).

3. MewmOpanbl u kaHanbl raakol DIIC ocymecTBIsIIOT CUHTE3 M TPAaHCHOPT JIMIKIOB B
KJIETKe (1a).

4. Tlnactuabl NPUCYTCTBYIOT B LIUTOILIA3ME TOJIBKO Y PACTUTEIbHBIX KIETOK ().

5. Pubocomsbl conepkarcs B LIUTOIIA3ME KIIETOK KaK y MPOKAPHUOT, TAK U SYKapHoT (Aa).

6. Bupycsl MOryT pa3MHOXXaTbCsl TOJBKO B )KUBBIX KJIIETKAX, UCIIOIb3Ys JJIs ATOTO BELIECTBA
Y SHEPTHIO KJIETKU-XO035MHA (1a).

7. Knerounsle mMeMOpaHbl 00NagaloT M30MpPATENbHON NPOHUIAEMOCTBIO ISl PA3IUYHBIX
COEIMHEHUN U PETYIUPYIOT TPAHCIIOPT BELECTB B KIETKY (Aa).

8. O00510uKH pacTUTENBHBIX KIETOK COCTOAT U3 KJIETOYHOW CTEHKH U IIUTOIIa3MaTH4eCKOM
MeMOpaHHI (7).

9. Slnpo UMEIOT BCe KIIETKH, 32 UCKIIOYCHHEM KJIETOK MPOKAPHOT (11a).

10. KiieTo4yHbII HEHTp UrpaeT BaXXHYIO POJIb B (POPMUPOBAHUU JKI'YTUKOB, PECHUUYEK KIIETKH

U MUTOTUYECKOTO BEpPETeHa, 00ECIEeUMBAIONIETO PACXOKICHHE XPOMOCOM M XPOMATH]I
P KJICTOYHOU JIelIeHUH (11a).

11. MuUToxoHapUu Ccomepx arcsa B IUTOIUIA3ME€ BCEX KIIETOK, 3a HCKIIOYEHHEM KIIETOK
MIPOKApHOT (11a).

12. bakTtepuanbHble KJIETKU U KIETKH CHHE3EJICHBIX BOAOPOCie (LinaHeil) He UMEIOT saep, U
ux JIHK pacnonoxeHa B ieHTpe IUTOIIAa3Mbl KJIETKE — HYKJICOTHAE (11a).

13. BriepBbie kieTku oOHapyxui B 16651, 3o0perarens mukpockona P. I'yk (na).

14. HoBble MUTOXOHPUU TOSBIISIFOTCSI B KJIIETKE B PE3yJIbTaTe MPOIIECCOB CHHTE3a OenKa U
HYKJIEMHOBBIX KHCJIOT, IPOTEKAIOIINX B €€ aape (HET).

15. lepoxoBatast DIIC mokpsiTa ppubocomMamu (1a).

16. L{luToCKeNneT BBHIMOIHSACT 3alUTHYIO (DYHKIUIO (HET).

17. BxiiroueHus — 3TO HEMOCTOSTHHBIE 00pa30BaHUsI KJIETKH (J1).

18. Muroxonapuu ornuyarorcs ot mactua HannuueM JIHK (uer).

YciaoBus BbINOJHEHUS 3a1aHUS

1. MecTto (BpeMﬂ) BBITIOJIHCHUA 3adaHUA:_3aJdaHUC BLIIOJHACTCA HA 3aHATHU B AYAWUTOPHOC

BpEMA
2. MakcumanabHOE BpPCEMs BBIIIOJIHCHHUA 3aJaHUA: 7 MHH.

3. Bel MOXKeTE BOCIOJIB30BATHCA_COOCTBEHHBIMM 3HAHUAMU
IITkana oneHKH 00Pa30BATEILHLIX JOCTHKEHHIA:
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buonornyeckuit TUKTaHT

Kpurepun ouenku:

«5» - 100 — 90% npaBUIBHBIX OTBETOB
«4» - 89 - 80% mpaBWIBHBIX OTBETOB
«3» - 79 — 70% mpaBUIBHBIX OTBETOB
«2» - 69% u MeHee MpaBUIbHBIX OTBETOB

3AAAHME (nucomennas paboma)
dopMa KOHTPOJIA. TecToBbIE 3a1aHNs
Kuerka
Bapmuanr 1

A (TecTOBBIE 32IaHUSA ¢ BLIOOPOM OIHOI'0 NMPABUJILHOIO OTBETA)
1. BriepBble KJIETKU C MOMOIIIBI0 CBETOBOT'O MHUKPOCKOIA OOHAPYKIII:

a) P.Tyx

b) A. JleBeHryk

¢) M. llneiinen

d) T.IlIBann

2. MemOpanbpl ¥ KaHajuel THaaAKod (TpaHyssipHOM) sHaoruiazmatuueckord cetu (OI1C)
OCYILIECTBIISIIOT CHHTE3 U TPAHCIIOPT:

a) OeinkoB

b) aunuaos

C) YIJIEBOJOB

d) HYKIECHMHOBBIX KHCIIOT

3. JIuzocoMbl popMUPYIOTCS Ha:

a) kanamax rmaakoi DI1C
b) kanamax mepoxoaroit SI1C

C) LMcTepHax ammapara [onbaxu

d) BHYTpEHHEW MOBEPXHOCTH TUIa3MAJIEMMBI

4. HoBble MUTOXOHIPUU 00pa3yIOTCs B KJIETKE B pe3yJbTare:
a) JIeJICHUS U POCTa JIU30COM
b) neneHus u pocta APYruX MUTOXOHAPUIN

C) CHHTE3a, MPOTEKAIOILETO B SIIPe

d) BeIITYMBaHUE MeMOpaH, anmapara [ onbIKH
5. K aykapuoTtam oTHOCATCS:

a) KUBOTHBIE
b) >KHUBOTHBIC M PACTCHHUS

C) JKHUBOTHBIC, PACTEHUS U TPUOBI

d) JKMBOTHBIE M pAaCTCHHUS, 32 UCKIIOYCHUEM BOJIOPOCIIEH
6. Bupychl MOT'yT CyILIECTBOBATh KaK:

a) CaMOCTOSITENIbHbIE OT/EIbHbIC OPraHU3MbI

b) BHYTPHUKJIETOYHBIC MAPA3UTHI TPOKAPHUOT

C) BHYTPUKIIETOYHBIE MAPA3UTHI SYKAPUOT

d) BHYTPHUKICTOYHBIC TTAPA3HUTHI MPOKAPHUOT U DYKAPHUOT
7. XpOoMOIIIacThl PACTUTENBHBIX KIETOK:

a) HE MpeBpallaloTcs B IPyrue IiacTH bl

b) mpeBpamarTCcs B XJIOPOTUIACTHI
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C) TpPEeBpaIIAOTCs B JIEHKOIIACTHI
d) mnpeBpamarTCs B XJIOPOIIACTHI, @ U3 HUX B JICHKOIIJIACTHI
8. HenepeBapeHHble 4YacTHIIBI YIAISIOTCS W3 MUIIEBAPUTENBHBIX BaKyoslled KIETKH dYepes
1a3MalieMMy IyTeM:
a) TOJBKO IK30IIUTO32
b) ToNBKO BHIOIIMTO3A
C) DK30IIMTO3a U HJIOIMTO3a
d) akTuBHOrO TpaHcHopTa
9. bakTepualIbHbBIE KICTKH PAa3MHOKAIOTCS:
a) IpU IIOMOIUIU CIIOP
b) mnpsMbIM IereHHeM HaJaBOE
C) TIpH ITOMOIIIH ITOJIOBBIX KJIETOK
d) B HeOIArompUATHBIX YCIOBHUSX MPHU MOMOIIU CIHOpP, B OJArompUSATHBIX — MPU MOMOIIH
MOJIOBBIX KJIETOK
10. HoBrbIe XJIOpOTIACTHI B PACTUTEIHHON KIIETKE MOSBIISIFOTCS B pe3yJIbTate:
a) JeNeHus U pocTa JIEHKOIMIaCTOB
b) nenenus u pocta XpOMOIUIACTOB
C) JeNeHUus M pocTa IPYrHX XJIOPOILIACTOB
d) cuHTe3a, MPOTEKAIOIIETO B SAPE
Bapuanr 2
A (TecTOBBIE 3aJaHHS ¢ BHIOOPOM OJTHOT'0 MPABUJIBHOIO OTBETA)

1. TepmuH «kJeTka» BBEN B HaAyKy B 1665 T.:

a) P.Tyk

b) A.JleBenryk
c) P.bpoyn

d) T.IllIBann

2. MemOpaHbl M KaHAJBl IIEPOXOBaTOM (rpaHyimsipHOM) sHaoruiazMatudeckoil ceru (OIIC)
OCYIIECTBIISIIOT CHHTE3 U TPAHCIIOPT:
a) OeiKoB
b) nunmmoB
C) YIJIEBOJIOB
d) HYKJIEHMHOBBIX KHUCJIOT
3. HoBble MUTOXOHpUHU 00pa3yloTCs B KIETKE B pe3ysbTare:
a) JIeJeHUs U pOCTa JIN30COM
b) nmenenus u pocta IPyrux MUTOXOHIPUN
C) CHHTE3a, IPOTEKAIOILEro B A1pe
d) BeIsUMBaHME MeMOpaH, anmnapara [ onbIKu
4. SInepHas mopa npencTaBiseT COO0M:
a) CKBO3HOE OTBEPCTHE B JIBOMHOU SACPHON 000I0UKE
b) 06enok, BCTpOEHHBIH B OMHAPHYIO AIEPHYIO MEMOpaHy
c) 0enoK, BCTPOCHHBIN B HAPYKHYIO SIEPHYIO MEMOpaHy
d) ©Genok, BCTpOCHHBIN B BHYTPEHHIOIO SJIEPHYIO MEMOpaHy
S. Bupycel cocTosT us:
a) OemkoBoit o6omouku, mojiekyn JIHK wiu PHK
b) aumompotenHoBOI 060m0ukH, Mosiekya JJHK u PHK
¢) mosucaxapuaHoi obonouku, monekyn JJHK u PHK
d) rmkonporenHoBO# 00oouku, monekyn JJHK u PHK
6. JleiikorutacTsl pu ONpPEEICHHBIX YCIOBUAX MTPEBPAILAIOTCS B!
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a) XJIOPOIUIACTHI

b) xmopormacTel 1 06paTHO

C) XpOMOIUTACTHI U 0OpaTHO

d) XpomoIIacTel, a U3 HUX B XJIOPOIUIACTHI

7. HJ'IaCTI/II[BI PACTUTCIIbHBIX KJIICTOK COACPKAT:

a) THUTMEHTHI

b) OGenku M Kpaxmaiu

C) TMHUTMEHTHI, KpaxmMall, OeJTKH 1 Macia

d) THMrMeHTH U BpeIHbIE MPOAYKTH METa00IM3Ma

8. B cocraB sapblnika KJIETOYHOTO sIAPa BXOJIUT:
a) pPHK

b) JHK
c) Oenok, pPHK

d) ©Gemnok, JHK

9. XJIOpOILIACTHI P ONPEACICHHBIX YCIIOBUSAX IMPEBPAINAIOTCS B:
a) XpOMOIUIACTBI U 0OpaTHO
b) XxpomoruiacTel, a U3 HUX B JICUKOILIACTHI

C) JIEMKOIUIACTHhl, @ U3 HUX B XPOMOILIACTHI

d) meiikoracTel 1 0OPATHO B XJIOPOILIACTHI
10. baktepuanbHbIe KIETKH Pa3MHOKAIOTCH:

a) IpU NOMOIIYU CIOP
b) mnpsMbIM eaeHHeM HaJBOE

C) IIpH IIOMOIIIHU ITOJIOBBIX KJICTOK

d) B HEOIATOMPHUATHBIX YCIOBUSAX IMPH MOMOIIU CIOp, B OJAarONpUSATHBIX — MPH MOMOIIU
IIOJIOBBIX KJIIETOK

YcaoBus BINOJHEHUS 3a1aHUS

1. Mecto (BpeMsi) BBINOJIHEHUS 3a/laHUs:_3a/IaHUE BBINOIHAETCS HA 3aHATUU B ayIMTOPHOE
BpeMs

2. MakcumanbHOE BpeMs BBITIOJTHEHUS 3a/JaHHS: 30 MHH.
3. Bbl MOXeTe BOCIIONIb30BATHCS_COOCTBEHHBIMU 3HAHUSAMU

IIxkajga oueHkH 00pa30BATEIbHBIX J0CTHKEHHUIA:

TecTrl ypoBHS ci0kHOCTH A

Kpurepun onenku:

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% mpaBWIBHBIX OTBETOB

«3» - 79 — 70% npaBUIBHBIX OTBETOB

«2» - 69% u MeHee MpaBUIbHBIX OTBETOB

3AAAHUSA (npaxmuueckue pabomor Ne 1,2)
CpaBHeHHe CTPOEHHS KJIETOK PACTEHUH H JKHBOTHBIX

Ilenv: YrnyOuTh 3HaHUS O KIETOYHOM CTPOSHHWHM OPTaHU3MOB Ha OCHOBE W3YYCHUS
0COOCHHOCTEH CTPOCHHS paCTUTENLHON KJIETKH, CPABHUTH PACTUTEIBHYIO U KUBOTHYIO KIJIETKH.
TeopeTnueckasi 4acTh

15



1. EIWMHCTBO CTPYKTYPHBIX CUCTEM — LIUTOILIA3MBI U SApa.

OO0mme npusHaku

2. VHuBepcaJIbHOE MEMOpPaHHOE CTPOCHHUE.
3. EaunCcTBO mporieccoB 0OMeHa BEIIECTB U YHEPTHUU.
4. EauHCTBO XMMHYECKOI'O COCTaBa.

Xo0 pabomuwi:

1. Haueptur Tabnuily B TeTpau.
2. C nomomp y4eOHUKOB M TUIAKTHUECKOTO MaTepHalia 3armoTHUTE TaOIuIry.

3. CraemaiiTe BBIBOIBI.

OTauunTebHbIE IMPpU3HAKH

[TpusHaku PacturenpHas KiIeTKa JKuBoTHasI KJIeTKa
1. Ilnactuas XJI0pOIIaCThl, XPOMOILIACTHI, Her
JIEHKOIIACThI
2. lenntono3Has KiaeToyHas
CHapyXu OT T1a3MaJIeMMBbI HET

CTCHKA

3.KneTouHslii HEHTP

Y HU3MIUX PaCTCHUU

Bo Bcex kieTkax

Kpynsbie nonoctu,
3aI0JIHCHHBIE KJIETOUYHBIM

Menkue COKPATUTCJIbHBIC,

4.Bakyonu COKOM — BOJHBIM pPacTBOPOM MUAIEBAPUTENBHBIE,
3aIaCHBIX WIH IUTATEIbHBIX BBIJICJIUTEIIBHBIE BAKYOJIU
BEUICCTB
5.Annapar ['onpmpku Juktnocoma [IpocTpaHCTBEHHAs CETh

3amnacHble MUTATCIbHBIC
BEIIIECTBA B BUJIC 3€PEH U
Karenb (TJMKOTeH, OeNKH,
JKUPBI), KOHCYHBIE TIPOTYKTHI
00MEHa, KPUCTAJIIIBI COJICH

3amacHble MUTATEIbHBIC

BEIIIECTBA B BUJIE 3¢PEH
Kpaxmaia, Oenka, Kareib
Macia, KpUCTaJUIOB COJIeH

6.Bximrouenus

I'erepoTpodHbIii
(canpoTpodHBIH,
Iapa3UTHUECKUIT)

7.Cnoco0 nmuTaHus ABtoTpodHbIi (hoTOTpODHBIH)

B xmopomnacrax,
MUTOXOHJIPUSIX

8.Cuntes ATO B mutoxoHnpusix

YcaoBus BINOJHEHUS 3a1aHUS

1. MecTto (BpeMsi) BBINOJIHEHUS 3a/laHuUs:_3a/IaHUE BBINOIHAETCS HA 3aHATUU B ayIMTOPHOE
BpeMs

2. MakcumanbHO€E BpeMsl BBIIIOJIHEHUS 33/1aHUS: 40/40 MUH.

3. Bbl MOkeTe BOCIIOJIH30BAThCS_COOCTBEHHBIMU SHAHUAMU, TCTPAIAAMHA, y‘le6HI/IKaMI/I

Hikana oueHKH 00pa30BaATENbHbBIX TOCTHKEHHI:
[TpakTrueckas pabota

Kpurepun onenku:
Beinonnenue npakruyecku Beeit paboTsl (He MeHee 80%) — MonoXKuTeNbHAs OLIEHKA

3AAAHME (nucomennas paboma)
dopMa KOHTPOJIA. TecToBbIE 3a1aHNs
BUPYCbI

A (TecTOBBIE 32IaHUS ¢ BLIOOPOM OIHOT0 NMPABUJIBHOTO OTBETA)

1. Opranu3mbl, KOTOPbIC HE UMEIOT KJIIETOYHOTO CTPOCHUS, HA3bIBAOT:
a) MPOCTEHUITUMU
b) OGakTtepusmu

16




C) BHpYcCamu
d) rpubamu
2. BUpychl SBISIOTCS:
a) XUITHUKAMH
b) BcesAHBIMU
C) BHENIHUMU Napa3uTaMu
d) BHYTPHUKJIETOYHBIMHU MAPA3SUTAMH
3. Bupycsl — 310:
a) CBOOOJHOXHBYILME OPTraHU3MbI
b) Bemytr cumOMOTHYECKHI 00pa3 )KU3HU

C) IMPOABJIAAIOT CBOMCTBA KUBBIX OpTraHrU3MOB TOJIBKO B JXMUBBIX KJICTKAaX XO35CB

d) 9TO XMIIHUKHK
4. Heknerounbie GOpMBI KU3HU U3y4aeT HayKa:
a) BHUPYCOJIOTHS
b) wuxTHONOTHS
C) 30050THs
d) Ooranuka
5. BupycHbiM 3a00JI€eBaHUEM HE SBIISICTCS:
a) TyOepkynés
b) remarut
C) TIpunn
d) OemeHncTBO
6. B cocTtaB Bupyca BXOIUT:
1) sapo
2) HYKJIEHHOBas KUCIIOTa
3) pubocombl
4) kIerouHas CTEHKa

Yci10BYS BbINOJHEHHS 3a1aHNUSA

1. Mecto (BperI) BBITIOJIHCHUA 3adaHUs:_3a1aHUC BLIMNOJHACTCA HA 3daHATHHW B AYIHMTOPHOC

BpeMs
2. MakcumanbHOE BpeMsl BBITTOJTHEHUS 3a/IaHHS: 10 MUH.

3. BbI MOXeTe BOCTIONB30BAThCS_COOCTBEHHBIMH 3HAHUSIMH
IIxaJja oueHkH 00pa30BaTeIbHbIX JOCTHKCHHUIA:
TecToBble 3a/1aHUs CIIOKHOCTU A

Kpurepun oueHku:

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIBHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% u MeHee nTpaBUIbHBIX OTBETOB

3AAAHME (nucomennas paboma)
dopMa KOHTPOJIA. TecToBbIe 3a1aHNs
KonTpoubsHas padora Nel. Yuenue o Kiierke

A (TecTOBBIE 3aJaHMS ¢ BBIOOPOM OJHOI'0 IPABUJIBHOIO OTBETA)
1.113 aMMHOKUCIIOTHBIX OCTATKOB MOCTPOEHBI MOJIEKYJIBI:

a) YIJIEBOJIOB

b) OGenkoB

C) JMOUIO0B
2.Haunbonee 3HEProeMKUMU SIBIISIFOTCSL:
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a) JKUPBI
b) HYKJIEHHOBBIE KHCIOTbI
c) Oenku
3.Cocras JIHK ot PHK ommyaercs conepxanuem:
a) caxapa
b) a3oTHCTBIX OCHOBaHMIA
C) caxapa M a30THUCThIX OCHOBaHMH
4.depMeHThI — 3TO OMOKATAIN3aTOPhl, COCTOSIINE U3:
a) OenkoB
b) nunumoB
C) HYKJICOTUIOB
5.MoHOMepOM KpaxMalia v IIIMKOT€Ha SABJISIETCA:
a) caxaposa
b) rmoko3a
c) puboza
6.Kakoe ctpoenne nMeroT pubOCOMBI:
a) omHOMEMOpaHHOE
b) aBymemOpaHHOe
C) HeMeMOpaHHOE
7.Kak Ha3bIBatOTCSI BHYTPEHHUE CTPYKTYPhl MUTOXOHAPHIA:
a) rpaHbl
b) marpukc
C) KpPHUCTHI
8.Kakue opraneuibl XapakTepHBI TOJBKO JUIS PACTUTEIBHBIX KICTOK:

a) pubOCOMBI
b) OIIC

C) MHTOXOHAPUHU
d) mmactuabr

9.Kakoe BeliecTBo HE BXOJUT B COCTaB OMOJIOIMYECKOM MEMOpPaHBI:
a) JIUTIHJIBI
b) Oenku
C) YIJIEBOABI
d) Boma
10.Kakyto pyHKIIHIO BEITOTHIIOT pUOOCOMBI:
a) CcuHTE3 OEIKOB
b) dotocunTe3
C) CHUHTE3 JXUPOB
d) TpaHCHOPTHYIO (PYHKIIHIO
e) cunrte3 ATO
11.Kakoe cTpoeHre UMEOT MUTOXOHPHHU:

a) OIHOMEMOpaHHOE
b) aBymemOpaHHOE
C) HeMeMOpaHHOE
12.Kakue opranemisl He SBISIOTCS OOIIMMH TSl PACTUTEIBHON U )KMBOTHOU KIIETKU:
a) pubOCOMBI
b) OIIC
C) TUTACTH]IBI
d) muToXOHIpPHUU

13.Kakwue miacTuibl CoAepKaT MUTMEHT XJI0POHILI:



a) XJIOPOILJIACTHI
b) nelikomIacTe
C) XPOMOILIACTHI
14.Kakue opranesuibl HUTOIUIa3Mbl UMEIOT HEMEMOPAHHOE CTPOCHUE:!
a) OIIC
b) muTOXOHApPUHU
C) IIACTHUJIbBI
d) pubocomsr
€) JU30COMBI
15.B kaxoit yactu siapa HaxonsaTest monekynsl JIHK:
a) B SJEPHOM COKE
b) B simepHOIt 000I0UKE
C) B XpOMOCOMax
16.Kakas u3 sAepHBIX CTPYKTYp IPUHUMAET yyacTue B cOOpKe cyObeIuHUL] pubocoMm:
a) smepHasi 000JI0YKa
b) sapseimko
C) SAEPHBINA COK
17.YHuBepcanbHbIM HCTOYHUKOM DYHEPTUU SIBIIACTCS:

a) IIIOKO3a

b) xup

c) ATD
18.Kakue cyxnaeHust BEpHBI:

a) (depMeHTHI CIeU(PUIHBI, KK PEPMEHT 00eCTIEUnBACT PEAKITUU OTHOTO THUITA

b) ¢depmeHThI yHUBEpCATbHBI U MOTYT KaTaJU3UPOBaTh PEAKIIMK PA3HBIX THIIOB

C) KaTaJIMTHYECKasi aKTUBHOCTH (DEPMEHTOB HANPSIMYIO 3aBUCUT OT pH 1 Temrieparypbl

d) karanmuTHuyeckas akTUBHOCTH (DepMEHTOB He 3aBHCUT OT pH u Temmeparypsl
19.Kakue cyx1eHusi BEpHBI:

a) TpuObI OTHOCATCS K yKapuoTam

b) rpubsl oTHOCATCS K apcTBY Pactenus

C) B COCTaB KJIETOYHON CTEHKU BXOJUT XUTUH

d) ocHOBHOE 3amacHOE BEIIECTBO TPUOOB — KpaxMal

20.HakomieHue Kpaxmayia IpOUCXOIUT:

a) B XJIOpPOILIACTax

b) B BakyossIx

C) B JeHKoIIIacTax

d) B 1uTOMmIa3ME
21.06pa3oBanue JIHK npoucxoaur:

a) BOIIC

b) Bsape

c) B KoMmIuiekce [ onbku

d) B 1uToOMmIa3ZME

B (TecToBble 3a1aHKsI ¢ BLIDOPOM HECKOJIbKHUX MPABUJILHBIX OTBETOB)

22 Kakue (pyHKIMU BBIOJIHSIOT YIJIEBOIBL:
a) CTpyKTypHYIO
b) DHepreTuveckyro
c) Karanutnueckyro
d) MHorwue SBISIOTCS TOPMOHAMHU
e) Cnu3u BBINOIHAIOT 3aUTHYIO (DYHKIIHIO
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f) SBasrOTCS HCTOUHUKOM METabONIMUYECKOM BOMIBI (0Opa3yeTcs MpHu OKUCICHHUH)
g) 3amacaromuryro

23.Kakue (QyHKITUU BBITOIHSIOT JTUITHIBI:
a) CTpyKkTypHYIO
b) DHepreTudeckyro
¢) Temnmouzonupyromnryio
d) Hekortopsle SBISIOTCS TOPMOHAMU
e) Hexoropsle saBnstoTcs pepmMeHTaMu
f) SIBIArOTCS MICTOYHMKOM METa0O0JIMUECKON BOMBI (00pa3yeTcs MPH OKUCICHUN)
g) 3amacamoniyio

24.1'nie B knetkax 3ykapuot conepxurcs JHK:

a) B IUTOILIa3ME

b) Bsape

c) BpubocoMax

d) B MHTOXOHIPUIX

€) B IUIACTHIAX

f) B xommIekce I'onbKu

25.01HOMeMOpaHHbIe OPraHOM bl KJICTKH:
a) puOOCOMBI
b) kommiekc ['onbmxu
C) MHTOXOHJPUHU
d) xJyoporuracTel
€) IMTOCKENeT

f) nm30coMBI
g) DIIC
h) pecHUYKH U KIyTUKU

1)  KIETOYHBIN LEHTP

26./IBymeMOpaHHbIe OPTaHOUIBI KIETKH:

a) pubOCOMBI

b) komrmuiekc I'ombmxu
C) MHTOXOHJIPUHU

d) xmopomacTel

€) IIMTOCKEIeT

f) nm3ocoMBI

g) DOIIC

h) pecHWYKH U KTYTUKH
1)  KIETOYHBIN IEHTP

27. HememOpaHHbIEe OpraHOUAbI KJIETKU:

a) puboOCOMBI

b) xommiekc ['onbmku
C) MUTOXOHIPHUH

d) xmoporacTsl



€) ILHUTOCKENeT

f) nm3ocombl

g) OIIC

h) pecHUYKHU U KTYTUKH
1) KJIETOYHBIN LEHTP

Yc10BUS BBINOJIHEHHS 321AHUS

1. MecTto (BpeMsi) BBINOJIHEHHS 3a/laHUs:_3a/IaHUE BBIMOIHAETCS HA 3aHATUU B ayIMTOPHOE
BpeMs

2. MakcuManbHOE BpeMsl BHIITOJIHEHUS 3aJjaHUsL: 35 MUH.
3. Bbl MOeTe BOCIOIb30BATHCS_COOCTBEHHBIMU 3HAHUSMU

Ilkana oueHKH 00pPA30BATEIbHBIX I0CTHKEHUI:

TecTsl pa3TUYHOrO YPOBHS CIOKHOCTH

Kpurepun onenkn:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIIbHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% u MeHee MpaBUIbHBIX OTBETOB

2.2. KomiuieKkT 3aaHuil VIS POBEPKHU pa3jena 2. Pa3MHoxeHHe U pasBUTHE

OPraHu3MoOB
3AAAHME (nucomennas paboma)
®opma KOHTPOJsA. buonornueckuii AMKTaHT (PazmHoodcenue opeanuzmos)
Omnpenenure, NpaBUIBHO JIM JAHHOE BBICKa3bIBaHHE («Ja» WU «HET»):
1. becnonoe pa3sMHOXXEHHE MPOUCXOUT Oe3 00pa30BaHUs TaMeT, B HEM y4acTBYET OJlHA

0c00b
2. BOHBIHI/IHCTBO KIICTOK paCTCHI/Iﬁ U JXHUBOTHBIX JOCJIIATCA aMHUTO30M — prIMBIM

JICJICHUEM HAJIBOE
3. Bcem ¢dopmam kneTouHoro aenenus npeamectsyer perumkanus JJHK, npuogsmas

K YBOCHHIO XPOMOCOM

4. Mwuro3 oOecreunBaeT pPOCT U BEreTaTHUBHOE pPa3MHOXKEHHE BCEX OPraHHU3MOB
9YKapHOT

5. bmarogaps MuWTO3y [OuY€pHHME KJIETKH IOJy4yalOT TIEHETHYECKYyH MH(pOpMaluio,

COJEPKAILYIOCS B SIJPE MAaTEPUHCKON KIIETKU
6. B mnepuon apobneHuss W racTpyisiiud y SMOpPHUOHOB XOPAOBBIX J>KMBOTHBIX HE

MNPpOUCXOAUT POCTa KICTOK, IIO3TOMY pPA3MEPbI 3apOAbillia HE OTINYAKOTCA OT

pa3MepOB 3UI'OThI
7. OmIoI0TBOPEHHE Yy LBETKOBBIX PACTEHHM IPOUCXOAUT MpU CIUSHUU OJHO U3

CIIEPMHEB C SHLEKIETKOW, B pe3ylbTaTe 4yero oOpasyercs AMIUIOUAHAs 3Ur0Ta, a
JPYroro — ¢ LEHTPAJIbHBIM SJIPOM, B pe3ysbTaTe 4ero (GhopMupyeTcsl TPUILIOWHAsS

KJICTKa, U3 KOTOpOI\/'I Pa3sBUBACTCA SHAOCIIEPM CEMCHU
8. Hpouecc (I)OpMI/IpOBaHI/I}I IMMOJIOBBIX KJICTOK Yy BBICHIUX JKMUBOTHBIX COCTOUT U3 TPEX

CTaluii: Pa3MHOXECHHUS, POCTA U CO3PEBaHUS KIETOK
9. Ilpu ooreHese y BBICIIUX XUBOTHBIX U3 KaXXJAOW NEPBUYHOM MaTEpUHCKOW KIJIETKU B

pesyabrate Meio3a (GpOpMHPYIOTCS OJlHA TalyIOMHAs OOTHIA U TPU PEAYKIMOHHBIX

TeIbLa
10. B untepdasze murosa npoucxoaut yasoenue konuuectsa [JHK B siape
11. TlonoBeie KJIETKH 00Pa3yIOTCs TOJBKO B PE3yabTaTe MeHo3a
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12. KpoccuHroBep — 3T0 criap¥BaHUE FOMOJIOTMYHBIX XPOMOCOM

13. OGoemnonble )KUBOTHBIE Ha3bIBAIOTCS repMadpoIUTaMU

14. IloukoBaHKE — BUJI IOJIOBOTO Pa3MHOKEHUS

15. YV 06oabIIMHCTBA >KMBOTHBIX B OIUIOAOTBOPEHUH SIMIEKIETKH NPUHUMAET ydacTue

TOJIBKO OJINH CIIEPMAaTO30H/]
16. Comatnyeckue KIETKH 00pa3yroTcs TOJIBKO B PE3YJIbTATe MUTO3A.
17. pasMHOXEHHE, TIPU KOTOPOM HOBBIM OpraHW3M o0Opa3yeTrcs W3 SIMIEKICTKH 0e3

y4acTusi CIEPMaTO30HU1a, HA3bIBACTCS TOYKOBAaHHEM.
18. pa3nenpHOIONbIE )KUBOTHBIE HA3BIBAIOTCS repMadpOIUTaMU
19. Gecnonioe pa3MHOKEHHE YBEIUYUBACT HACIIEICTBEHHYIO M3MEHUNBOCTh OPTaHU3MOB
20. raMeThI U 3UTOTa UMEIOT TAaIUIONIHBII HA00p XPOMOCOM.
21. monoBoe pa3MHOKEHUE YBEIMUMBAET HACIEACTBEHHYIO H3MEHYMBOCTH TOTOMKOB

Yci10BUS BLINOJAHEHUS 32JAHUA

1. Mecto (BpeMsi) BBIMOJIHEHUS 3a/laHUs:_3a/laHue BBIMOIHAETCS HA 3aHATUU B ayIMTOPHOE
BpeMs

2. MakcumanbHO€E BpeMsl BBITIOJHEHUS 3a/1aHUS: 7 MMH.

3. BeI MOkeTe BOCIIOIB30BaThCS_COOCTBEHHBIMU 3HaAHUAMU, y‘IC6HI/IKaMI/I, TETpAAAMU

Hikana oneHKH 00pa30BaATENbHbBIX TOCTHKEHHWI:
buonornyeckuii  TUKTAHT

Kpurepun ouenku:

«5» - 100 — 90% npaBUIBHBIX OTBETOB
«4» - 89 - 80% mpaBWIBHBIX OTBETOB
«3» - 79 — 70% mpaBUIbHBIX OTBETOB
«2» - 69% u MeHee MpaBUIbHBIX OTBETOB

3AAAHME (nucomennas paboma)
®opma KOHTPOJIsA. bronornueckuii AMKTaHT (PasmHooicenue u passumue opeanumos)
[TonGepuTe COOTBETCTBYIOIINE TEPMUHBI JISI TAHHBIX ONPEICIICHHINA:

1. TlouxkoBanue — 3TO oj1HA U3 (POPM Pa3MHONKEHHUS ....

[Teproa Mexay ABYMsI I€JICHUSIMH KIICTKH. . .

Hanuuue y omHOrO opranusMa JByX MOJIOBBIX CUCTEM. ..

OpHa poauTenbcKas 0coOb 1aeT HaYallo HOBBIM OpPraHu3MaM IpH. .. pa3MHOKEHUN
[lepBas cragust pa3BUTH 3apOJIBIIIA. . .

Craaust 1ByX 3apOJIbIIIEBBIX JIUCTKOB. ..

3urora Bcerza uMeeT. . .Habop XpOMOCOM

3akiaaka OpraHoB MPOUCXOIUT HA CTANH. . .

[Iporecc cnustHUS TTOJIOBBIX KJIETOK. ..

NI AR WN

YcioBus BbINOJHEHUS 3a1aHUS

1. Mecto (Bpemsi) BBIMIOJHEHUSI 3a/IaHMsI:_3aJIaHUE BBIMIOJHIECTCS HA 3aHATHH B ayJIUTOPHOE
BpeMs

2. MakcuManbHOE BpeMsl BHIIIOJIHEHUS 3aJjaHUsL: 10 MUH.

3. Bbl MOxeTe BOCTIONIb30BaThCS_COOCTBEHHBIMH 3HAHUSIMHU

Ilkana oueHKH 00pPA30BATEIbHbIX I0CTHKEHUI:

buomornyeckuii IUKTAHT

Kpurtepun ouenku:

BrimonHenue npaktudecku Beeil paboTsl (He MeHee 80%) — monoKuTeNbHas OlleHKa

3AAAHME (nucomennas paboma)
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®opma koHTpoJIs1. KpaTKkoBpeMeHHast caMOCTOsATENIbHAs paboTa (TpeHHUPOBOYHAS)
3anoaHuTE TAOIUILY:

Ha kakoii ctanuu pa3BUTHS Kakue Tkanu,
3apoAbIIEBbIC IUCTKH
3apojipliia 00paszyeTcst opransl o0Opasyer
OKroznepma
DHTO/EpMA
Mesonepma

YcioBus BbINOJHEHUS 321aHUSA

1. MecTto (BpeMsi) BBHITIOJTHEHHS 3a/laHUs:_3aJlaHUE BBIMONHACTCS HA 3aHATUU B ayIMTOPHOE
BpemMs

2. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3aaHMsL: 10 MUH.

3. Bbl MOxeTe BOCTIOIb30BaThCA_y4eOHUKAMU, TETPaIIMU

HlIxaja oueHkH 00pa3oBaTeIbHbIX JOCTHKEHHMIA:

KpatkoBpemenHas caMmocTosTeNnbHas paboTa

Kpurepun onenkn:

BrinmonHenue npaktudecku Beeil pabotsl (He MeHee 80%) — mooKuTeNbHas OlleHKa

3AAAHME (nucomennas paboma)
®opMa KOHTPOJIA. TecToBbIE 3aJaHNs
Pa3mHokeHHe U pa3BUTHE OPraHU3MOB
A (TecTOBBIE 3aJaHMS ¢ BHIOOPOM OJTHOT0 MPABUJIBHOIO OTBETA)
1. K dbopmam Gecrionoro pa3MHOKEHHUSI OTHOCUTCS
1) cnopoobpa3zoBanue
2) mapTeHOTeHe3
3) repmadporuTH3IM
2. B metadaze MUTO3a XPOMOCOMBI:

1) pacrnonararoTtcs 1Mo SKBaTopy
2) pacxoasTcs K MOJIrcam
3) cnupanu3yroTcs
3. Tlporuecc causiHUS KEHCKUX U MYKCKHX raMeT — 3TO:

1) ramerorenes
2) OIIOJOTBOpPEHHUE
3) oBoreHes
4. TledeHsb U KenydoOK pa3BUBAIOTCS:
1) w3 3KxTOAEPMBI
2) Me301epMBbl
3) BHTOIEPMBI
5. B nmpodaze MuTO3a MPOUCXOIUT:
1) ynBoenme JJHK
2) pacxoIeHHE XPOMOCOM K MOJIIcaM
3) cnupanuzanus XpoMOCOM
6. Ilponecc MHAUBUIYaTHHOTO PA3BUTHS OPTaHU3MOB — 3TO:
1) ¢unorenes
2) oBoreHe3
3) oHTOreHe3
7. Craaus ogHOCIOWMHOTO 3apOo/Iblllia Ha3bIBAETCS:
1) ractpyna
2) Omacryna
3) mopyna
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8. BHyTpeHHMIT 3apOABIIIEBBIN JIUCTOK HA3bIBACTCS:
1) meszomepma
2) sHTOZIEpMA
3) oskromepma
9. PasBurtue ¢ MeTaMop(ho30M MPOUCXOTUT:
1) y mbimm
2) 06abouku
3) mayka-KpecTOBHKa
10. Opransl 4yBCTB ¥ HEPBHAsl CHCTEMa Pa3BUBAIOTCS:
1) u3 me301epMbl
2) SHTOAEPMBI
3) a3KTOIEpPMBI
11. JIByxcioiiHast cTaaus 3apOAblilia Ha3bIBACTC:
1) Onacryna
2) ractpyna
3) wHeilpymna
12. OOMeH yyacTKaMy TOMOJIOTHYHBIX XpPOMOCOM Ha3bIBAETCSI:
1) xoHBIOTAIHEH
2) KpOCCHHIOBEPOM
3) pemukanuei
13. T'amera >xeHCKOM 0COOM Ha3bIBAETCS:
1) 3urora
2) sinexneTka
3) oBomuT
14. B anagaze MUTO32 XPOMOCOMBI:
1) ynBaumBarorcs
2) pacxomsTcs K MOJIF0caM KIETKU
3) BBICTpaMBAIOTCS B 3KBAaTOPUAIbLHON MIIOCKOCTH
15. B xakoii neproJl MUTO3a HAUMHAETCS CIIMPAJIN3ALUS XPOMOCOM, PAaCTBOPsIeTCA sifepHast

o0oJ0uKa:
1) B Meradaszy
2) Bmpodaszy
3) Banadazy
4) B Temoda3zy
16. B kakoii neproj; MUTO3a XPOMOCOMBI BBICTPAUBAIOTCS 110 YKBATOPY KIETKH:
1) B Mmetadazy
2) B mpodasy
3) Banajdazy
4) B Tenodazy
17. CxonbKO HOpMaTBHBIX SHIEKICTOK 00pa3yeTcsl U3 OJHOTO OBOIIUTA ITOCHE ABYX JCICHUM
Meio3a:
1
2) 2
3) 3
4) 4
18. CxoibkO HOPMAJIBHBIX CIIEPMATO30UIIOB OOpa3yeTcsi M3 OIHOTO CIIEPMATOIMTA IOCTE
JIBYX JI€JICHUM Meno3a:
1
2) 2
3) 3
4) 4
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YciaoBus BbINOJHEHUS 3alaHuA

1. Mecto (BpeM}I) BBITIOJIHCHUA 3adaHUA:_3aJdHUC BLIIOJHACTCA HA 3aHATHU B AYJAUTOPHOC

BpEMA
2. MakcumanabHOE BpPCEMs BBIIIOJIHCHHUA 3aJaHUA: 2_5 MUHH.

3. Bbl MOXxeTe BOCTIOIb30BaThCA_COOCTBEHHBIMU 3HAHUSIMH |
Ilkajia oueHKH 00pa30BaTEJbHbIX I0CTHKEHMIA:
TectoBble 3a1aHns ypOBHSI A

Kpurepun onenkn:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIIbHBIX OTBETOB

«3» - 79 — 70% mpaBWIBHBIX OTBETOB

«2» - 69% u MeHee paBUIIbHBIX OTBETOB

3AMAHUME (npaxmuueckas paboma Ne 3)
CpaBHeHHe NIPoO1ECCOB MUTO3a U Meiio3a

Iens: chopmupoBarh 3HAHMS O KUZHEHHOM LIMKJIE KJIETKHU, O MEXaHM3MaX MHUTOTHUYECKOTO
[IUKJIa, 0 MEXaHMU3Max Mei03a, BBISIBUTH CXOJICTBO U Pa3lIMune MUTO3a U JIEICHUH MeiH03a, NX
OMOJIOrMYECKOM CYITHOCTH.

Teopernueckasi 4yacTb

1. JKu3HeHHBIH UK KJIETKH — IPOMEXYTOK BPEMEHH OT MOMEHTa BOSHHUKHOBEHHS KIIETKU
710 ee THOeNr WK JI0 MOCJIEAYIONIEro AeICHUS.

2. Jlenenue KIETOK — OWOJOTHMYECKUN IPOLECC, JEKAIIUH B OCHOBE PAa3MHOXKEHUS WU
WH/IMBUIYAIBHOTO PAa3BUTHUS BCEX )KUBBIX OPTaHU3MOB (MHUTO3 H aMHUTO3)

3. buomormyeckoe 3Haue€HHWE MHUTO3a — TEHETHYECKas CTaOUIBbHOCTh, TOCTOSHCTBO
CTpPOEHUS M TMPaBWIBHOCTh (DYHKIIMOHUPOBAHHUSA, POCT, OCHOBAa 3MOPHOHAIHHOIO
pa3BUTHSL, pereHepanus yTpadeHHbIX YacTel, OCHOBA OECIIONOr0 pa3BUTHS.

4. Meiio3 — 0coObIil TUIl JeJieHUsl KJIETOK, B PE3ylbTaTe KOTOPOIr0 OOpa3yroTCsl IOJIOBHIE
KJIETKH C TalIOUIHBIM HAOOPOM XPOMOCOM.

5. buonormueckoe 3HaueHHWE Meiio3a — TIOJOBOE  Pa3sMHOXKEHHE, TeHeTHYecKas
U3MEHUYUBOCTb.

IIpakTHyeckasi 4acTh (3aNOTHEHNUE HUKEH3TIOKEHHOM TaOIUIIHI)
CpaBHeHHE MUTO3a U MeH03a

MHUTO3 Melo3

CXOICTBO

OTIIMYUC

YcioBus BbINOJIHEHUS 3a0aHNSA

1. Mecto (Bpemsi) BBITIOJTHEHUS 3a/IaHMS:_3aJIaHUE BBITIOJHICTCS HA 3aHATHH B aYTUTOPHOE
BpeMs

2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/JaHHS: 40 MHH.

3. Bbl MOXeTe BOCTIONB30BaThCS_COOCTBEHHBIMH 3HAHUSMH, TETPAIIMU, YICOHUKAMU

IIIxajia olieHKH 00Pa30BaATEdbHBIX JTOCTHKEHMI:

[IpakTtuueckas pabora
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Kpurepun onenkn:
BrimonHenue npaktudecku Beeil pabotsl (He MeHee 80%) — monoKuTeNbHas OlleHKa

3AAAHME (nucomennas paboma)
®opMa KOHTPOJIA. TecToBbIE 3a1aHNs

MHoroo0pa3ue ’KUBOro MHpA.
OcHOBHBIE CBOIICTBA OPraHU3MOB.
Bapmnanr 1

A (TecToBBIE 3aJaHHA ¢ BHIOOPOM OJHOT0 NPABHJIBHOIO OTBETA)
1. I'maBHBII MpU3HAK KUBOTO OPTaHU3MA:

a) H3MeHeHue GopMbl

b) u3meHenue pazmepa

c) OOMEH BeIlecTB

d) maccuBHOE nepeaBUKEHUE

2. Bce kuBble OpraHu3Mbl B OTIIMYHE OT HEKHUBBIX:
a) Pa3MHOXAIOTCS, PACTYT M Pa3BUBAIOTCA
b) m3menstor hopmy
C) CYLIECTBYIOT HE3aBUCHUMO OT CPEJIbI
d) W3MEHSIOTCS O] BO3JCHCTBUEM CPEIIbI

3. OpranusMmsl, TeJIO KOTOPBIX COCTOUT W3 OIHOM KJIETKH, HE MMEIoIeH 0(OpMIIEHHOTO s/pa,
MUTAOIIUECS] B OCHOBHOM OPTaHUYECKHMH BEIIECTBAMH, ITO —:

a) TpuObI

b) mpocreiimme

C) BOJOpPOCTHU

d) Oaxrtepun

4. OpranusMbl, B KIETKaX KOTOPBIX COJEpXKaTci XJIOPOIUIACThl, U TMPOUCXOAUT CHHTE3
OpPraHWYECKHX BEIIECTB U3 HEOPTaHUIECKHX, - ITO:
a) JHUIIAHHUKA
b) rpubs
C) pacTeHus
d) >xuBOTHBIE
5.PazMHOXeHue OaKkTepuil OCYyIIeCTBISACTCA:
a) C IOMOIIBIO CIIOP
b) myreMm geneHust KIETKU
C) C IOMOIIBIO MOJIOBBIX KIETOK
d) c momoIuIbIO OMIOJOTBOPEHUS

6./{poxoK pa3MHOXKAKOTCS:

a) TMpU IOMOIIU TaMeT

b) mouxkoBaHUEM

C) UYEpPEHKOBAaHUEM

d) TpsIMBIM J1eTIEeHUEM KIIETKH

7. BaKTepI/II/I, B OTIMYHEC OT paCTCHHf/'I, JKHBOTHBIX U FpI/I6OB, CUMTAIOTCS Hanbosee APCBHUMU
opraHu3mMamMu, TakK Kak:

a) y HUX HET 0(OPMIICHHOTO Apa
b) oHM He uMerT pubocom
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C) OHM OYCHb MEIIKHE
d) oHM mepeaBUTAIOTCS C MTOMOIIBIO KTy THKOB

8.Bupychl, kak 1 HEKOTOpbIe OaKTEPUH U HU3IIUE TPUOBIL:

a) JbIIIAT KUCIOPOAOM BO3yXa
b) BcTymaroT B CMMOHMO3 C paCTCHUSMHU
C) BBI3BIBAIOT HH(PEKIIUMOHHBIC 3a00JICBAHUS
d) o0pa3yroT opraHndeckre BelecTBa U3 HEOPraHMIEeCKUX
9. Kimaccudukanueir opraHu3MOB Ha OCHOBE MX POJICTBA 3aHUMAETCs HayKa:
a) DKOJIOTHSI
b) cucremarnka
¢) Mopomorus
d) maneonTonorus
10.Haunbonee kpymHas cucTeMaTuueckasl KaTeropus — 3To:
a) apcTBO
b) kiacc
C) oTaen
d) cemeiicTBO
11. OOMeH BeIecTB U MpEeBpaIICHUE YHEPTUH, PA3ApaKUMOCTb, POCT, Pa3BUTHE, PA3MHOXKCHHE —

3TO OCHOBHBIE MPU3HAKH:
a) MOMYJIALUU
b) opranuzma
C) BUJA
d) 6uoreorneHo3a
12. HazoBuTe enuHuIly pa3BUTUS PACTUTEIBHOIO MUpA:
a) obpazoBaTenbHas TKaHb
b) xmoporutact
C) KamOuit
d) kneTka
13. Cnops! pacTeHuit 1 TpUOOB MPEICTABISIOT COOOM:
a) KJIETKHU, CIIy>Kalllie ISl pa3MHOXKEHUS ¥ pacCeJIeHUs
b) yuiMHEHUs KJIETKH, BBITOIHAOMUE (PYHKIIUIO MUTAHUS
C) KJIETKH, U3 KOTOPBIX 00Pa3yIOTCs CIOXKHBIE TIEPETUICTCHUST HUTCH
d) MHOXECTBO BBITSHYTHIX KJIETOK, BBHITOTHSIONINX (PYHKIIUIO Ta3000MEHA C OKpYKaromei
cpenoi
14. 3apoplil ¢ 3a11acOM MUTATENIBHBIX BELIECTB UMEETCS Y:
a) CTIOPBI
b) cemenu
C) MOYKH
d) 3apoctka
15. I'pynma oco0eit, CKpEeIMBarOIIUXC MKy COOOM M TAIOIIUX TUIOJOBUTOE MTOTOMCTBO, — 3TO:
a) BUJ
b) pox
C) TUI
d) otpsin
16. Opranu3Mbl, TUTAOIIMECS] TOTOBEIMU OPTaHUYECKUMH BEIECTBAMU, TEIO KOTOPBHIX COCTOUT
13 rugoB, — 3T0:
a) JKUBOTHBIE
b) pacrenus
C) TpUOBI
d) mumaitHuKN
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17. Opranusmsl, T€JI0 KOTOPBIX COCTOMT W3 OJHOM KJIETKH, HE MMeromield opopMIeHHOro sipa,
MUTAIONIUECS B OCHOBHOM OPraHUYE€CKHMHU BEIIECTBAMH, - 3TO:

a) TpuObI

b) mpocTeiimme

C) BOJIOPOCITH

d) 6akrepun

18.Kaxoii u3 ypoBHEH SBJISIETCA BBICIIMM YPOBHEM OPTaHU3AIUU KU3HU:
a) OuocdepHbIit
b) OuoreorneHOTHUECKUI
C) MOMYJSIIMOHHO-BUIOBOU
d) opraHu3MeHHBIH

C (pa3BepHyTbIii OTBET)

19. JlomonHu niepevyeHb MPU3HAKOB KUBOTO OpraHU3Ma:
a) MATaHUE
b) oOMeH BemecTB

c).....

20.YcraHOBM COOTBETCTBHE MEXIYy OakTepuedl WM Tpynmod OakTepuil M HMX 3HAYEHHEM B
IIPUPOJIE U KU3HU YETIOBEKA

['pynna Gaxrepuid 3HadyeHue

1)
2)
3)

TyOepKyJie3Has TTajlouKa
MOJIOYHOKHCIIAs TaJovKa
KITyOSHBKOBBIE OaKTepru

A — y4acTBYIOT B NOBBIIIEHUH IITIOAOPOANS IOYBBI
b — BBI3BIBaIOT 3200JICBaHNUS YEIOBEKA
B — ucnons3yroTcst B IpOU3BOJACTBE MPOAYKTOB TUTAHUS

4) azorduxcupyomue daKTepun
5) YKCYCHOKHUCIbIE OaKTepUU

6) XonepHBI BUOPHOH

Bapuanr 2

A (TecTOBBIE 32JaHMS ¢ BBIOOPOM OHOI'0 IPABHJIBHOIO OTBETA)
1.Tonbko 11 AKUBBIX OPraHU3MOB XapaKTEPHO:

a) yMEHBIIIEHHUE Beca

b) u3MeHEeHue OKpacKu

C) JbIXaHUE

d) B3ammoneiicTBHUE co cpenoi
2.Knetka, B KOTOpOil HET 0(OPMIICHHOTO SIpa, TPUHAICHKUT:

a) OakTepuu

b) pacrtenuto

c) rpudy

d) >XuBOTHOMY
3.XnopomnacTtel, 000JI0UYKY U3 KJIETYATKH (LIEJUII0NI03bl) U BAaKyOJIHd C KJIETOYHBIM COKOM HMMEET
KJIeTKa:

a) pacTUTelIbHas

b) rpubHas

C) KUBOTHAs

d) OGaxTepuanbHas

4.Yem pacTeHHs OTINYAIOTCA OT KUBOTHBIX:
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a) o6pa3y10T OpTraHU4YC€CKHUC BCIICCTBA U3 HCOPIraHUYCCKHUX C HCIIOJIB30BAHUCM COJIHEUHOM

SHEepPrun
b) MHUTAIOTCS TOTOBBIMHA OPTaHUYECKHMH BEIIECTBAMH
C) HMEIOT KJIETOYHOE CTPOEHHUE
d) apImaT, pa3sMHOXKAIOTCS

5.Uem GakTepun OTIIMYAIOTCS OT PACTCHHIMA:

a) HMEIOT KJIIETOYHOE CTPOCHHE

b) Bce mporecchl )XKU3HEASATETLHOCTH MPOTEKAIOT B KIETKE

C) TeJIO COCTOMT U3 OJJHOM KJIETKU M HE UMEIOT sijipa

d) B mporecce ApIXaHUS MOTIIOMAIOT KHCIOPO U BBIICISIOT YIJICKHUCIBIN ra3

6.He nMeroT KJIETOYHOTO CTPOCHHUS, SBIAIOTCS BO3OYIUTENIMU MHOTUX 3a00JI€BaHUI:

a) Oakrepuu

b) rpubs

C) LMaHOOAKTEpUU
d) Bupycsl

7.Criopbl pacTeHui 1 rpruOOB MPEACTABIISIIOT COOOH:

a) KIJIETKH, CIIyXalllue JJIsl Pa3MHOXKEHHUS U PacCeIeHUs
b) yanuHEHUS KJIETKH, BRIOTHSIONHE (DYHKIIUIO TUTAHUS
C) KJETKH, U3 KOTOPhIX 00pa3yloTcs CI0KHbIE IEPEIIeTeHUs HUTEH
d) MHOXECTBO BBITSHYTBIX KJIETOK, BBITOJHSIOUIMX (DYHKIUIO Tra3000MeHa ¢ OKPYKaIoIIen
cpenou
8. PasmHOxeHue rpu0oB, MXOB, TAIOPOTHUKOB OCYILECTBIISETCS:
a) C IOMOIIIBIO CIIOP
b) myTeM neneHus KIeTKH
C) C TIOMOIIIBIO CEMSIH
d) ¢ momoIIEI0 YEPEHKOB
9. O ennHCTBE OPraHUYECKOrO0 MUPA CBUIETENBCTBYET:
a) HaJTM4Ke pa3HbIX YPOBHEW OpraHU3al[iH KUBOM MPUPOIBI
b) KJIeTOYHOE CTPOEHUE OPTaHU3MOB BCEX LIAPCTB KUBOM MPUPOIBI
C) CBSI3b OPTAHU3MOB CO CPEIIOH
d) cxoCcTBO KMBOI U HEKHUBOU MPUPOIBI
10. B kieTkax 6akTepuii, B OTIMUKE OT KJIETOK dYKApPHOT:
a) MHOTO XpOMOCOM
b) HET UTOTLTA3MBI
C) TOJIBKO OJIHO SIAPO
d) TonmbKo oTHA XpOoMOcoMa
11. I'maBHas 3a7a4a CUCTEMATUKU — 3TO U3YUYECHHE:
a) 9TaroB UCTOPUYECKOT0 Pa3BUTHSI OpraHU3Ma
b) oTHOIIEHMIT OPTaHU3MOB M OKPYKAIOIIEH CPeJIbI
C) MPUCTIOCOOJIEHHOCTH OPTaHWU3MOB K YCIIOBUSM OOUTaHUS
d) opranu3mMoB u 00BETMHEHUE UX B TPYIIIBI HA OCHOBE POJCTBA
12. Enp — npencraBuTeNb rOJIOCEMEHHBIX PACTEHUI, IOTOMY YTO €€ CEMEHA!
a) pacmo0KeHbI BHYTPH IIUIIKU
b) coneprkar sHIO0CTIEpM
C) pa3BUBAIOTCA Ha ToOerax
d) nexaT OTKPHITO Ha YEHTysX IIUIIEK
13. I'maBHBIM IPU3HAKOM >KHUBOTO SIBJISIETCS:
a) IBUKEHUE
b) yBenuueHue Macchl
c) oOMeH BeIIecTB
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d) pacman Ha MOJIEKYIIBI
14. Bce pacTeHust — OT BOAOPOCIEN 1O MOKPHITOCEMEHHBIX — UMEIOT:
a) KIIETOYHOE CTPOEHUE
b) cemena
C) IBETKH
d) moser
15. Kierounoe cTpoeHue OpraHu3MOB CBHIETEIILCTBYET:
a) 0 pa3HoOOpa3uu OPraHUYECKOro MUpPa
b) 00 enuHCTBE OPraHUUYEeCcKOro MUpa
) 00 MX CIIO)KHOM OpraHU3alNH
d) o menocTHOCTH Opranu3Ma
16. KoMIuiekCHBI OpraHu3M, MPEJACTABISIOMNNA CO00W CHHTE3 Tprba M OJHOKIETOYHBIX
BOJIOPOCIIEH, — 3TO:
a) MOX
b) mapazuTudeckoe nmpocremiiee
C) JUIIaiHUK
d) KkuIIeYHOMOIOCTHOE
17. B npeiios)keHHOM MepevyHe HalIM Ha3BaHUE CUCTEMATHUECKOW KaTeropuu:
a) BUJ
b) cobaka
) po3a
d) wemoBex

18.0KuBble cuCTEMBI CUMTAIOTCS OTKPBITBIMU, TIOTOMY YTO:
a) OHU OCTPOEHBI U3 TEX KE& XUMUYECKHUX 3JIEMEHTOB, UTO U HEXKHBBIE
b) OnHu oOMeHHBaIOTCS BEIIECTBOM, SHEpruei 1 nHpopmalreil ¢ BHeIHEN cpeaon
¢) Onu 0071a1aFOT CIIOCOOHOCTHIO K a/IaNTaIiiu
d) Onu criocoOHBI pa3MHOXKAThCA

C (pa3BepHYTbIii OTBET)

19. JlomonHuTe mepedeHsb MPU3HAKOB KUBOTO OpraHU3Ma:
a) MATaHUE
b) neixanue

c).....

20. YcraHOBUTE COOTBETCTBHE MEX]Yy XapaKTEPUCTHUKAMH >KMBBIX OPIaHM3MOB M LIapCTBaMH, K
KOTOPBIM OHU IIPUHAJIEHKAT:

XapakTepucTHKa ITapcTBO

1) 000J0YKH KIIETOK M3 IEIUTIONO3EI A — pactenus

2) o00pa3yloT OpraHMYECKHWE BEIIECTBA C HCIIOIb30BAHMEM DHEPruu | b — KUBOTHBIC
Comnna

3) THUTarTCA TOTOBBIMUA OPTaHUYECKUMH BEIIECTBAMH

4) copepxaT B KJIETKaX XJIOPOILIACTHI

5) OONBIIUHCTBO AKTHBHO MEPEABUTAIOTCS

6) OONBIIMHCTBO NPAKTHYECKH HEMOABUKHEI

YcioBusi BbINOJHEHUS 33aIaHUS

1. Mecto (Bpemsi) BBITIOJTHEHUS 3a/IaHMS:_3aJIaHUE BBIMIOJHICTCS HA 3aHATHH B aYIUTOPHOE
BpeMs

2. MakcumanbHOE BpeMs BBITIOJTHEHUS 3a/IaHHS: 30 MHH.
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3. Bbl MOXeTe BOCIIONIb30BaThCS_COOCTBEHHBIMU 3HAHUSMHU
Ilxana oneHKH 00pa30BaATENbHbBIX I0CTHKEHUI:
TecToBble 3a1aHNs PAa3IMYHOIO YPOBHSI CIOKHOCTH
Kpurepun ouenku:

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% mpaBWIBHBIX OTBETOB

«3» - 79 — 70% mpaBUIBHBIX OTBETOB

«2» - 69% u MeHee MpaBUIbHBIX OTBETOB

3AJAHME (npaxmuueckas paboma Ne 4)
BoisiBjieHHEe MyTareHOB B OKpY:Kalouleii cpene
¥ KOCBEHHAsl OI[eHKA BO3MOKHOT0 MX BJIMSIHUSI HA OPraHU3M

llellb.’ INIO3HAKOMUTBCA C BO3MOXHBIMU HNCTOYHUKAMU MYTAar¢HOB B Oprxcanmeﬁ cpeae,
OLCHUTH UX BJIIMAHUH HA OPraHU3M U COCTABUTH NPHUMCPHBIC PCKOMCHAAIIN.

TeopeaneCKaﬂ 4acTb

OKCIIEpUMEHTANIBHBIE UCCIIEOBAaHUS, IIPOBEJICHHBIE B TEUEHHME MOCIEAHUX TPEX
JEeCATWIETUH, MOKa3aIl, YTO HEMAJIO€ YHCIO XUMHUYECKUX COCIUHEHMH 00NafaeT MyTareHHOM
aKTUBHOCTBIO. MyTareHsl 0OHapyKeHbI Cpellu JIeKapCTB, KOCMETHYECKUX CPEACTB, XUMUYECKUX
BEIIECTB, MPUMEHSAEMBIX B CEJIHCKOM XO3SHCTBE, MPOMBIIUIEHHOCTH; MEPEUYEeHb WX BCE BpEMs
nononHsgercs. M31ar0Tcs CipaBOYHUKY U KaTaJIOTH MyTareHoB.

1. MyTarensl Npou3BOACTBEHHOI CpeAbl

XUMHUYECKHE BEIEeCTBAa Ha IPOM3BOJCTBE COCTABIAIOT HauOojiee OOUIMPHYIO TpYIITy
AQHTPOIIOTCHHBIX (DaKTOPOB BHEMIHEW cpenbl. Hanbosbiiee uncio MCCIenoBaHUNA MyTareHHOM
AKTUBHOCTH BELIECTB B KJIETKaX Y€JIOBEKa IMPOBEACHO JUUISl CHHTETHYECKUX MAaTEPHAIIOB U COJIEH
TSOKENIBIX METAJJIOB (CBUHIA, ILMHKA, KaaMUs, PTYTH, XpOMa, HUKENs, MBbIIIbIKa, MEAH).
MyTrareHsl NpOU3BOJICTBEHHOTO OKPYKEHHUS MOTYT IONAaJaTh B OPraHU3M pa3HbIMHU IYTSIMHU:
yepe3 JIeTKHe, KOXKYy, MUIIeBapuTeNbHbIN TpakT. CleoBaTeNbHO, 1032 MOJIy4aeMOTo BelIecTBa
3aBUCUT HE TOJIBKO OT KOHIEHTpAallMd €ro B BO3AyXe MM Ha paboyeM MecTe, HO U OT
coOmoieHHsI MpaBuil JIMYHOW rurveHsl. Haubomnpliee BHMMaHHE MPHUBIEKIN CHHTETHUECKHE
COEAMHEHUs, JUIsI KOTOPBHIX BBISBIEHA CIIOCOOHOCTh MHAYLIMPOBAaTh XPOMOCOMHBIE abeppanuu
(mepecTpoiKH) U CECTPUHCKHE XPOMaTHIHbIe OOMEHBI HE TOJILKO B OpraHu3Me uesnoBeka. Takue
COEIUHEHMS, KaK BUHWIXJIOPHUJ, XJIOPOIPEH, SMOKCHJHBIE CMOJIBI U CTUPOJ, HECOMHEHHO,
OKa3bIBAlOT MYTareHHOE JEeHCTBUE Ha coMmaThdeckue KieTkd. OpraHuyeckue pacTBOPUTENH
(OeH30:1, KCUIIOJN, TONYOJI), COEAUHEHHS, MPUMEHSIEMbIE B MPOM3BOJCTBE PE3UHOBBIX H3IEIHMA
UHAYUUPYIOT IIUTOI€HETUYECKUE H3MEHEHHs, OCOOEHHO Yy KypsIMX Jojel. Y KeHIuH,
paoTalomMX B LIMHHOM M PE3MHOTEXHHMYECKOM IPOM3BOJICTBAX, IMOBBIIIEHA YacToTa
XpOMOCOMHBIX abeppauuii B nuMdornuTax nepudepuueckoil kpoBu. To ke OTHOCHUTCS U K
wionam 8-, 12-HenenbHOro cpoka 6epeMeHHOCTH, MOJIYYEHHBIM MPU MEAULIUHCKUX abopTax y
TaKuX pabOTHHII.

2. X¥MMHYecKHe BellecTBa, IPUMeHsieMble B CeJIbCKOM X03flicTBe

BONbIIMHCTBO NMECTUIMIOB SIBISIOTCS CUHTETHUECKHMMH OPraHMYEeCKHUMH BELECTBAMHU.
[MpakTiueckn wucmonb3yercss okomo 600 mecturuaoB. OHU HHPKYTUPYIOT B Ouocdepe,
MUTPUPYIOT B €CTECTBEHHBIX TPO(QUUYECKUX LEMNSAX, HAKAIIUBAsCh B HEKOTOPBIX OMOIEHO3aX U
CEJIbCKOXO3SIICTBEHHBIX MpPOAYKTax. OueHb BaKHBl IPOTHO3UPOBAHUE M MNPEAYNPEKICHHE
MYTareéHHOW OIACHOCTH XUMHUYECKHX CPEIACTB 3aluThl pacTteHuil. [Ipudem peubr wuuper o
MOBBILIEHUH MYTAIL[MOHHOTO MPOIIECCa HE TOJIBKO y UEIOBEKA, HO U B PACTUTEIBHOM U JKHBOTHOM
Mupe. YenoBek KOHTAKTHPYeT ¢ XMMHUYECKHMHU BEIIECTBAMU NPU HMX TMPOU3BOJCTBE, MPHU HUX
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NPUMEHEHUH Ha CEJIbCKOXO3SMCTBEHHBIX paldoTax, ModydaeT HEOONbIINEe WX KOJIMYECTBA C
MUALIEBBIMU IPOAYKTaMH, BOJIOM U3 OKPYXKAIOLIEH CPEIbI.
3. JlekapcTBeHHBbIE NIpenapaTbl

Haubonee BbIpa)keHHBIM MYTareHHbIM JIefiCTBHEM 00JaJaloT IMTOCTAaTHKU U
aHTUMETA0ONUTHI, WCIONB3yeMble ISl JICUCHHS OHKOJOTMYECKHMX 3a00JIeBaHMl W Kak
MMMYHOJIETIpECCaHThl. MyTareHHOH aKTHBHOCTbIO OOJIaaeT U psAl HPOTUBOOIMYXOJIEBBIX
aHTUOMOTHKOB (akTHHOMHIMH Jl, ampuamunuH, 6ieoMunuH u Ap.). [TockombKy OONBIIMHCTBO
NAIMEHTOB, MPUMEHSIOMIUX 3TU IMpenaparbl, HE UMEIOT IMOTOMCTBA, KaK MOKa3bIBAIOT PaCyeThl,
TEeHETUYECKUN PUCK OT ITHX MpenaparoB g OyAymMx MokojaeHui HeOosploi. HekoTtopbie
JIEKapCTBEHHBIE BEILECTBA BBI3BIBAIOT B KYJbTYpE KJIETOK YEJIOBEKa XPOMOCOMHBIE abeppaliuu B
7103aX, COOTBETCTBYIOIINX PEaJbHBIM, C KOTOPHIMH KOHTAKTUPYET YeJOBEK. B 3Ty Tpynmmy MoxHO
OTHECTH TPOTUBOCYIOPOXKHBIE TMpemapaTsl (0apOuUTypaTbl), TCHXOTPOIHBIE (KJIO3EMHH),
TOPMOHAJIBHBIE (ICTPOMMOI, TPOTECTEPOH, OpAIbHBIE KOHTPAICTITUBBI), CMECH I HapKo3a
(XIMOpUaMH, XJIOpHpoMaHaMua). DTH HpenapaTbl HHAYLIUPYIOT (B 2-3 pasa BbIllle CIOHTAHHOTO
YPOBHSI) XpOMOCOMHBIE abeppanuy y JIOJeH, peryasipHO MPUHAMAIONINX WA KOHTaKTHPYIOIIHX
C HUMH.T. B oTiM4mMe OT HUTOCTATHKOB, HET YBEPEHHOCTH, YTO Ipenaparhl YKa3aHHBIX TPy
JEWCTBYIOT Ha 3apOJbIIIeBbIE KIETKA. HekoTophie mpemaparsl, HalpuMep, aeTHIICATHINIOBAs
KHACJIOTa ¥ aMHJIONUPHH TOBBIIIAIOT YacTOTY XPOMOCOMHBIX abeppaluii, HO TOJIBKO IpH
OOJIBIIMX J1033aX, MPUMEHIEMBIX TPH JICYCHUN peBMaTHUECKUX Oosie3Hed. CylecTByeT rpymnmna
npenapaToB, 00JagarolUX Cila0bIM MyTareHHbIM 3(¢exToM. MexaHu3Mbl MX JEHCTBHS Ha
XpoMocoMbl HescHBI. K Takum cnaObiM MyTareHaM OTHOCST METHJIKCAHTHUHBI (KodeuH,
T€OOpPOMMH, TEOPWUIMH, Mapak3aHTUH, 1-, 3- U 7-METWJIKCAaHTHHBI), TICUXOTPOIIHBIE CPEACTBA
(TpudropnpoMazuH, MaKENTHJ, TaJONEPUION), XJIOPAITHAPAT, AaHTUIINCTOCOMAJIbHBIE
npenapatsl (TMKaHToH (iroopart, Mupanui O), GakTepuIUIHbIE U 1e3UHULMPYIOLIIE CPeACTBa
(TpumnodaBuH, reKCaMeTHICH-TETPAMUH, TWIEHOKCH, JIEBAMHU30JI, PE30PIMHOMN, HypOCeMus).
Hecmortps Ha ux cnaboe MyTareHHoe JAEHUCTBHE, U3-3a MX IIHPOKOro MPUMEHEHUS] HEOOXOIMMO
BECTH THIATENIbHBIC HAOMIONCHUS 32 TEHETUYECKHMMH HPPEKTaMH ATUX COCITUHEHHU. ITO
KacaeTcs He TOJIBKO OOJNBbHBIX, HO U MEIULMHCKOrO MepcoHalia, UCTOJb3YIOIEero npenaparsl s
Ne3UH(EKINH, CTePIIN3alliK, Hapko3a. B cBs3M ¢ 3TWM, HENB3s NPUHUMATH Oe3 coBeTa C
BpayoOM HE3HAKOMBIE JIEKAPCTBEHHBIE MIPENapaThl, 0COOCHHO aHTUOMOTUKHU, HEJb3s1 OTKJIA IbIBATH
JICYCHHE XPOHWYECKHX BOCIAJIUTEIBHBIX 3a00J€BaHUM, 3TO OCHA0sieT Ball WMMYHUTET W
OTKpPBIBACT JJOPOT'Y MyTareHam.

4. KoMnoHeHTLI MU

MyrareHHass aKTUBHOCTh IHIIY, MPUTOTOBICHHON pa3HBIMH CIOCOOAMU, Pa3IMYHBIX
MUIIEBBIX TMPOAYKTOB H3ydyalach B OMNbITAaX Ha MHUKPOOPraHM3Max M B DJKCIIEpUMEHTaX Ha
KymbType JuMporuToB mnepudepuueckoii kpou. CnaObIMu MyTareHHbIMH CBOHCTBAMH
oOMajgaloT TakWe MuIlIeBble J00aBKH, KaK caxapuH, Mpou3BoAHOe HUTpodypana AP-2
(koHCepBaHT), Kpacutenb (ruokcuH u np. K BemecTBam muiy, 0OO0IaNaOIMUX MyTareHHOM
aKTUBHOCTHIO, MO’KHO OTHECTH HUTPO3aMHHBI, TSHKENbIe METaJlIbl, MUKOTOKCUHBI, aJKaJIOUIbl,
HEKOTOpbIE NHILEBbIC T00aBKH, a TAK)KE TeTEPOLUKINYECKUE aMUHBl 1 aMHUHOMMHU/Ia30a3aPEHBI,
oOpa3yroluecs B Mpoliecce KyJIMHapHOi 00pabOTKU MSICHBIX MPOAYKTOB. B mocnenHioo rpynmy
BEIICCTB BXOIAT TaK Ha3bIBAEMbIC MUPOJIM3ATHBIC MYTAreHbI, BBIJICICHHBIC MMEPBOHAYAIBLHO U3
XKapeHblX, Oorarbix Oenkamu, mnpoaykToB. CoaepkaHHe HHUTPO3OCOCTUHEHHH B MPOIYKTax
MUTaHUS JOBOJBHO CHJIBHO BapbUpyeT © OOYCIOBIEHO, TIO-BUAUMOMY, HPUMEHEHUEM
a30Tco/IepXKaIUX yIOOpEeHH, a TakkKe OCOOCHHOCTSMHU TEXHOJIOTUU MPHUTOTOBJICHUS MUIIH U
UCIIONBb30BAaHUEM HHUTPUTOB B KAadeCTBE KOHCEpBAHTOB. Hanmuume B MHUINE HUTPO3UPYEMBIX
COCIMHCHHMI BIIEpBBIE ObUIO OOHapyxeHo B 1983 I. mpw WM3y4eHHMHM MYyTareHHOW aKTUBHOCTH
COEBOr0 COyca M MAacThl M3 COEBBIX 0000B. Ilo3xke OBUIO MOKa3aHO HATWYKME HUTPO3HPYEMBIX
MIPEIIECTBEHHUKOB B PsJI€ CBEKUX M MapUHOBAaHHBIX oBowieil. [[nst oOpa3oBaHusi MyTareHHbIX
COCAMHEHUH B JKEeNyIKe M3 MOCTYMAIOUIMX BMECTE C OBOUIAMHU M JPYTMMH MPOAYKTaMH
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HEOOXOMMO HAJUYMEe HUTPO3UPYIOIIEr0 KOMIIOHEHTa, B KauyeCTBE KOTOPOTO BBICTYMAIOT
HUTPUTHI U HUTpaAThl. OCHOBHOW MCTOUHUK HUTPATOB M HUTPUTOB — 3TO MHILEBHIE MPOIYKTHI.
Cunraror, uyto oxono 80% HUTpAaTOB, MOCTYNAOUMX B OPraHu3M, — PAaCTUTEIBHOIO
npoucxoxacHus. 13 Hux oxono 70% comepkutcs B oBomiax U kaprodene, a 19% — B MACHBIX
npoaykrax. HemanoBaXHbIM UCTOUHUKOM HUTPUTA SIBJISIOTCSI KOHCEPBHPOBAHHbBIE MPOIYKTHI. B
OpraHM3M YeJIOBEKa IMOCTOSHHO BMECTE C MUILEH MOCTYMAIOT MPEIIIeCTBEHHUKN MyTareHHbIX U
KaHIIEPOTEHHBIX HHUTPO30COETUHEHUNH. MOXKHO TOPEKOMEHIOBaTh YIOTPeONATh OoJbIle
HATypaJbHBIX MPOJYKTOB, M30eraTb MSCHBIX KOHCEPBOB, KOIMYEHOCTEH, CllafjocTeld, COKOB U
ra3upOBAHHON BOJBI C CUHTETMYECKUMH KpacuTelsMu. EcTh Oosblie KamycThl, 3eJI€HH, KpyTl,
xyeba ¢ orpyosmu. Ecnm ectb mpusHaku nucbGaktepuosa - NpUHUMATh OMQUIyMOaKTEepHH,
JaKTOOAaKTEepUH M Jpyrue rmpenapatsl ¢ '"moje3HbIMu" Oakrepusmu. OHHM oOecredar Bam
HAJEKHYIO 3alIUTy OT MyTareHoB. Eciiu He B MOpsAKe MEeYEeHb - PEryIspHO MUThH KETYETOHHBIE
cOOpBL.
5. KoMnoHeHTHI TA0a4YHOI'0 AbIMA

Pesynpratel 3nMuaeMHONIOIMYECKUX HCCIEAOBAHUN TOKAa3aJMd, YTO B OSTHOJOTMHM paka
JIETKOro HanboJblllee 3HaYeHNEe UMeeT KypeHue. beuio caenano 3akimouenue o Tom, 9to 70-95%
CllyyaeB BO3HMKHOBEHHUS paKa JIETKOrO0 CBS3aHO C TabayHbIM JIbIMOM, KOTOPBINA SIBIISIETCS
KaHUeporeHoM. OTHOCHUTENbHBIA PUCK BO3HMKHOBEHHUS paka JIETKOro 3aBUCUT OT KOJIMYECTBa
BBIKYPUBAEMBIX CHUTapeT, OJHAKO MPOIODKUTENIEHOCTh KYPEeHUs ABJsieTcs OoJiee CyIeCTBEHHBIM
(hakTopoM, UeM KOJIMYECTBO €XKETHEBHO BBIKYPHBAeMbIX curapeT. B HacTosiee Bpems 6oblioe
BHUMaHHUE yJEJseTCs U3YYeHUI0 MyTareHHOM aKTHUBHOCTH Ta0ayHOTO JIbIMa U €r0 KOMIIOHEHTOB,
3TO CBSI3aHO C HEOOXOIMMOCTbBIO peaabHON OILIEHKH N'€HETHUECKOM OMacHOCTH TabayHOTro JIbIMa.
CurapeTHslil IbIM B Ta30BOW (pa3e BbI3bIBAN B JIMM(OIMTAX YeJIOBEKa in Vitro, MUTOTHYECKHE
PEKOMOMHALIMY U MYTALIMU JbIXaTeIbHOW HEAOCTATOYHOCTH B Aposkxkax. CUrapeTHBIN IbIM U €ro
KOHJIEHCAThl WHAYLHPOBAJIN PELECCUBHBIE, CLEIUIEHHBIE C IIOJIOM, JIETAJbHbIE MYTallUUd Yy
npo3oduibl. Takum o0Opa3oM, B UCCIIEIOBAHUSAX T'€HETUYECKOW aKTHBHOCTH Ta0ayHOTO JIbIMa
ObUIM TOJIy4YeHbl MHOTOYMCJICHHBIE JaHHbIE O TOM, YTO Ta0auHbI JbIM COJAEPKUT
TeHOTOKCUYHbIE COEJIMHEHUS, CIIOCOOHBIE MHIYIHMPOBaTh MYyTallMd B COMAaTHYECKHX KIETKaXx,
YTO MOXKET MPUBECTH K PAa3BUTHUIO OIMyXOJIEH, a TaKKe B MOJOBBIX KIIETKaX, YTO MOXKET OBITH
MIPUYNHON HACIeyeMbIX Je(PEKTOB.

6. A3po3osin BO3ayXa

W3yueHne MyTareHHOCTH 3arpsi3HUTENEH, CoAep KaluXcs B 3a/IbIMIIEHHOM (TOPOJICKOM) U
HE3aJbIMIIEHHOM (CEJIbCKOM) BO3/yXe Ha JTUMQOLUTAaX yeloBeKa in vitro mokaszano, uro 1 m3
3aJIbIMJIEHHOTO BO3[yXa COJEPXHUT OOJIbIlIE MYTareHHbIX COEJUHEHHMH, YeM He3aJbIMJIECHHOTO.
Kpome Toro, B 3aapIMJICHHOM BO31yXe OOHApy>KEHbI BEIIECTBAa, MyTareHHas aKTUBHOCTh
KOTOpPBIX 3aBUCUT OT METa0OJMYEeCKOM aKTUBAalUU. MyTareHHass akTUBHOCTb KOMIIOHEHTOB
a’po30Jiell BO3/AyXa 3aBUCUT OT €ro XUMHUYECKOro cocTtaBa. (OCHOBHBIMH HCTOYHMKAMH
3arpsi3HEHU  BO3AyXa SIBISIIOTCSL  aBTOTPAHCIOPT U TEIJIOAJIEKTPOCTAHIMH, BBIOPOCHI
METAJUTYpPrHUecKUX U HedTenepepadbaThIBAIONIMX 3aBOJIOB. DKCTPAKTHI 3arps3HUTENEH BO3MyXa
BBI3BIBAIOT XPOMOCOMHBIE a0eppalii B KYJIbTypaxX KJIETOK 4YeJOBEeKa M MIIEKOMHUTAIOIINX.
ITosmyueHHbIE K HACTOSILIEMY BPEMEHM JAHHBIE CBUIETEIBCTBYIOT O TOM, YTO a3pO30JIM BO31yXa,
O0COOCHHO B 3aJbIMJIEHHBIX paloHaX, NPEACTABIAIOT COOOH MCTOYHUKH MYTareHoB,
MOCTYNAIOUINX B OPTraHU3M UEJIOBEKA YEPE3 OPraHbl JbIXaHMs.

7. MyTtareHsl B ObITY

Bonbuioe BHUMaHHME YAEISAIOT NPOBEPKE HA MYTAareHHOCTb KpacuTeNed il BOJIOC.
MHorue KOMIIOHEHTBI KpPacOK BBI3BIBAIOT MYTAllUM Y MHKPOOPIaHM3MOB, a HEKOTOpbIE - B
KyJabType JTUM(pOIUTOB. MyTareHHble BEIIECTBA B MPOJYKTaX MHUTaHUS, B CPEACTBaX OBITOBOM
XUMHH BBISIBIATH TPYAHO M3-32 HE3HAYUTEIBHBIX KOHIIEHTPAIMi, C KOTOPHIMH KOHTaKTUPYET
YeJIOBEK B peajbHbIX ycI0BUAX. OJHAKO €CIM OHM HMHIYLHPYIOT MYTallud B 3apOJbIIIEBBIX
KJIETKaX, TO 3TO MPHUBEAET CO BPEMEHEM K 3aMETHBIM MOMYJSAIMOHHBIM 3P deKTaM, MOCKOIbKY
KX/l YeNOBEK TMOJIyYyaeT KaKylo-TO 03y MHUIIEBBIX M OBITOBBIX MYTareHoB. bbuio Obl
HENpPaBWJIBLHO TyMaTh, YTO 3Ta TPyIINa MyTareHOB MOSBWJIACh TOJBKO ceifuac. OueBHUIHO, YTO
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MyTareHHble CBOMCTBa MUIIM (Hampumep, a(aaTokcuHbl) U OBITOBOM cpeabl (Hampumep, JbIM)
ObUIM U HA PaHHUX CTAJUSIX Pa3BUTHUS COBpEMEHHOro yenoBeka. OJHAKO B HACTOSIIEE BpeMS B
Halml OBIT BBOAUTCS MHOIO HOBBIX CHHTETHYECKHX BEIIECTB, MMEHHO 3TH XHMMHUYECKHE
COEIUMHEHMs] JOJKHbI ObITh Oe3omacHbl. YenoBedeckue MOMYNIALUU YK€  OTSTOIEHBI
3HAUUTENBHBIM TPY30M BpeAHbIX MyTanuil. [loaTromy Obu10 ObI OIIMOKOM yCTaHaBIMBATH JJIS
TCHETHYECKUX M3MEHEHUN KaKOW-JTHOO JOMYCTUMBIM YpPOBEHB, TeM 0oJiee YTO €Ile HE SICECH
BOIPOC O MOCJEICTBUAX NOMYJALNOHHBIX U3MEHEHUM B PE3yJIbTAaTe MOBBILIEHUS MYTaIl[MOHHOTO
npouecca. Jlyig OONbUIMHCTBA XUMUYECKUX MYTareHoB (€Ciau He JJI BCEX) OTCYTCTBYET MOPOr
JNEUCTBUS, MOXHO TIOJaraTb, 4YTO NPEAEIBHO JOIYCTUMON «T€HETUYECKU-TIOBPEXKIAIOMIEH)
KOHILIEHTpAIMK JJI1 XUMUYECKUX MYTareHoB, KaK U J103bl (pU3HUecKuX (PakTopoB, CyIIeCTBOBAThH
HE JO0JDKHO. B 11e10M, Hy)KHO CTapaTbCsi MEHbILE yNOTPEOIATh OBITOBON XMMHHU, C MOIOIIUMHU
cpenctBamu paboTath B mepuarkax. [Ipu olieHKe OMacHOCTH MyTareHes3a, BO3HUKAIOLIETO I0j
BIMAHUEM (aKTOPOB BHEIIHEH Cpeibl, HEOOXOAMMO YUHUTHIBATH CYIIECTBOBAHUE €CTECTBEHHBIX
aHTMMYTareHoB (Hampumep, B muile). B 3Ty rpynmy BXoAST MeTaOOMUTHl PacTeHUH WU
MHUKPOOPTIaHU3MOB — aJIKAJIIOM1bl, MUKOTOKCHHBI, aHTUOMOTHKH, (pI1aBOHOUIBI.

IIpakTHYeckast 4acTh
3aganus:
1. CocraBbre Tabmuuy «VCTOYHMKM MYTareHOB B OKpYXarollel cpele M UX BIMSHHE Ha
OpPTaHM3M YEJIOBEKa».

Hcrounnku [Ipumepsr Bo3MmokHBIE OCIEACTBUS HA OPTraHU3M
YeJI0BeKa
MyTtarensl MpPOU3BOJICTBEHHON
cpelibl
XuMHUecKue BELIECTBA,
MpUMEHSIEMbIE B CEJIBCKOM
XO0351MCTBE

JlexapcTBEHHBIE NIpenapaThl

KomnoneHThI TN

KommonenTts! Ta0a4HOTO IbIMA

Anspo3onu Bo3ayxa

MyTtareHsl B OBITY

2. Ucnonb3ys TeKcT, cAenaiTe BBIBOA O TOM HAaCKOIBKO CEPhE3HO Balll OPraHU3M MOABEpracTcs
BO3JICHCTBUIO MYTareHOB B OKPYXAaIOIIEH Cpe/ie, U COCTaBHTE PEKOMEHAAIIMHU IO YMEHBIIICHUIO
BO3MO>KHOTO BITUSTHUSI MyTareHOB Ha CBOW OpPraHU3M.

YcioBus BINOJHEHUS 3a1aHUS

1. MecTto (BpeMsi) BBINOJIHEHHS 3a/laHUs:_3a/IaHUE BBIMOIHAETCS HA 3aHATUU B ayIMTOPHOE
BpeMs

2. MakcuManbHOE BpeMsl BHIITOJIHEHUS 3aJjaHUsL: 40 MUH.

3. BeI MOKeTe BOCIIO/Ib30BaTLCI_COOCTBEHHBIMU SHAHUAMU, TCTPAAAMU, 2366HI/IK3MI/I

HlIxana oueHkH 00pa3oBaTebHbIX J0CTHKEHMIA:
[IpakTrueckas pabota

Kputepun onenkn:
Beinonnenue npakrnyecku Beeit pabotsl (He MeHee 80%) — MookuTeNbHas OLIEHKA

3AAAHUME (nucvmennas paboma)
®opma KOHTPOJsA. KoMOMHUpOBaHHBIE 3a/1aHUSI.
Kontponbnas padora Ne2. PasMHOKeHHe 1 pa3BUTHE OPraHU3MOB
Bapuanr 1
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A (TecTOBBIE 3aJaHMS ¢ BBIOOPOM OJHOT'0 IPABUJIBHOIO OTBETA)

1.

Kakoii n3 npoueccoB npeamecTByeT MUTO3Y:

a) HCUYE3HOBEHHE SJACPHON 000T0UYKH

b) yaBoeHue xpomocom

c) o0Opa3oBaHHE BEpPETCHA JICTICHUS

d) pacxoxmeHue XpOMOCOM K IMOJIFOCAM KIIETKU

. buonornueckoe 3HaueHNE MUTO3a 3aKII0YACTCS:

a) B 0Opa30BaHUU MOJIOBBIX KJIETOK
b) B coxpaHEHHH MOCTOSHCTBA YKHCJIa XPOMOCOM B KJIETKAX
c) B oOecIeYeHn! TeHETHYECKOro pa3Hoo0pa3usi OpraHu3MOB

. Haubonee mpogomkuTenbHa:

a) Meradaza
b) mpodaza
¢) wuHTepdaza

d) Temodaza

4. Ecnu aumuiongHbI HabOp XPOMOCOM KJIETOK CBHHBM paBeH 40, TO CKOIBKO XPOMOCOM
COJICPKUT:

a) SIMIEeKIeTKa
b) cmepmaro3onn

Cc) 3urora
d) wmeiipon
5. [locnenoBareIbHOCTH CTAAMI HEMPSIMOTO JICTICHUS KIETKHU (MUTO3a):
a) mpodasa, anadasza, Tenodasa, meradasa
b) mpodasa, Tenodasa, meradasa, anadaza
c) wMmetadasa, npodasa, Tenodasa, anadasza
d) mnpodaza, metadasa, anadasa, Tenodasa
6. B meradaze MuTO3a MPOUCXOJIAT:
a) BBICTpAaMBaHHE XPOMOCOM IO JKBaTOpy KIETKHM W TPHUKPEIUICHHE K IIEHTpOMepam
BEpETEHa JeNIeHUs
b) cnupanmzamms XpOMOCOM, pAacXOXIEHHE IEHTpHojed W (opMupoBaHHE BepeTeHa
JEeTICHHS, PACTBOPEHHE SAPBIIICK U SAACPHON 000T0UKH
C) JIeJICHUE IIEHTPOMEP, U PACXOXKICHHE XPOMATH]I K IOJIFOCAM KIICTKU
d) mecnmpanm3anys XpoOMOCOM, BOCCTAHOBIICHHUE SIEPHON 00OIOUKH SIPHIINIEK, IIATOKIHHE3
7. B Tenodaze MUTO3a POUCXOJIAT:
a) BBICTpAaMBaHHE XPOMOCOM II0 AKBAaTOpy KIETKH W TPHUKPEIUICHHE K I[IEHTpOMEpam
BEpeTeHa JICTICHUS
b) coupamuzanus XpoOMOCOM, pACXOXIEHHE LEHTpuojied U (opMupoBaHHe BepeTeHa
JIeNIeHUs], pAaCTBOPEHUE SAPBINIEK U SAPEHON 000TOUKH
C) JIeJIeHWE IEHTPOMEP M PACXOXKICHUE XPOMATH]T K TIOTFOCAM KIIETKH
d) jmecnupanM3zanys XpOMOCOM, BOCCTAHOBIIEHHUE SIEPHON 000IOUKH SIpPbIIIEK, IIMTOKHHE3
8. 13 xaKkoro 3apoJIpIIeBOro JUCTKa GOPMUPYETCS CEpIIe YeTOBeKa:
a) U3 DKTOJAEPMBbI
b) u3 me30mepMBI
C) U3 DHTOAEPMBI
9. 13 HapyXHOTO 3apOJIBIILIEBOrO JUCTKA (IKTOAEPMBI) B SMOPHUOTEHE3E y XOPJIOBBIX KUBOTHBIX
Pa3BUBAIOTCA:

a) KO>KHBIC ITOKPOBBI, HCPBHAA CUCTEMA U OPraHbl YyBCTB,
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b) Opra”bl MUIICBAPCHUS U OpPTraHbl AbIXaHU

C) CKeJeT M MYCKYJaTypa, OpraHbl KpOBOOOPAIEHHUS U BbIJICICHUSI.
d) opranbl AbIXaHUS, KPOBOOOPAIICHUS U BbIIEICHHUSL.

10. ¥V xakoro u3 Ha3BaHHBIX KUBOTHBIX ME30/IEPMBI HET:

a) romyOb
b) cobaka
Cc) uepemnaxa
d) wmeny3a

11. K xakomy criocoOy pa3sMHOXKEHHS OTHOCAT MapTeHOTeHe3?
a) IOJOBOMY
b) BereTaTuBHOMY
C) TOYKOBaHUIO
d) OGecmnonomy
12. B npezenax ogHOTo opraHu3Ma >KU3HEHHbIE IIUKJIIbI Pa3HbIX KIETOK:

a) OJIMHAKOBBI
b) paznuuHbI
C) HE3HAYUTEJIHbHO OTIMYAIOTCS IO JJIUTEIHbHOCTH

13. 3 mepeunciieHHBIX HIDKE CIOCOOOB pa3MHOXKEHUS BBIOEpUTE TE, KOTOPBIE OTHOCATCA K

6ecrooMy pa3MHOKEHHIO:
a) MHTO3
b) repmadpomruTHzM
C) TIOYKOBaHHE
d) ommomoTBOpeHue
14. Camas npoaomKUTEIbHAS CTaaus B MUTO3€E:
a) mpocdaza
b) wuHTEpdaza
c) anadaza
d) Ttemodaza
15. U3 xaxoro ci1os KJIeTOK (hopMHUpYyeTCs MUIIeBAPUTEIbHAS CUCTEMA TITHUIL:
a) U3 ME30/epMbl
b) U3 sKTOAEPMBI
C) U3 DHTOAEPMBI

B (TecToBble 3a1aHKsI ¢ BLIDOPOM HECKOJIbKUX MPABUJILHBIX OTBETOB)
Bri6epute 3 orBeTa Ha Bompoc.

16. B npoiiecce noaoBoro pa3MHOXKEHHUS MPOUCXOJIUT:
a) TIOYKOBAaHHUE JPOXIKEBBIX TPHOOB
b) dopmupoBaHHne KOPOOOUKH CO CITIOPAMH Y MXOB
C) OIUIOIOTBOPEHHE Ha 3apOCTKE y MArlOpPOTHUKA
d) oOpa3oBaHue Crop Ha JUCTHAX MANIOPOTHHUKA
€) CIMSHUE MOJOBBIX KJIETOK
f) oOpa3oBaHue 3UTOTHI

17. 15 ABOMHOTO OTUIOIOTBOPEHUS LIBETKOBBIX PACTECHUHN XapaKTEPHO:
a) CIMSHME OJHOTO CIEPMHUS C AHUEKIETKON
b) ombUIeHHE IBETKOB pacTEHUI BETPOM
C) pacmpoCTpaHEHHE CEeMSH NTUIIAMU
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d) npopacTaHue NMbUIBLIEBON TPYOKH
€) CIHUSHHUE BTOPOTO CIIEPMHUS C TUILTOUTHON EHTPATBHON KIETKOU
f) oOpa3oBaHMe CLIOPAHTHEB HA JIMCTHSX MAIOPOTHUKA

C (pa3BepHyTHIii 0TBET)

18. B uem 3akirouaercs OMOTOTUYECKUNA CMBICII MUTO3a?
19. OnummTe cTpoeHre U PYHKINUU SHIEKIETOK KUBOTHBIX.
20. B comatnueckux kierkax mummnanse 48 xpomocoM. CKOJIBKO XpOMOCOM cOAepxkuTcs 1) B

CIIepMaTo30Muaax, 2) B SUIEKIETKE, 3) B OTUIOJOTBOPEHHOM STHIICKIIETKE?
Bapuanr 2

A (TecTOBBIE 32IaHUSA C BLIOOPOM OTHOTO NMPABUJIBHOTO OTBETA)

1. Kakuie 13 nepeunciaeHHbIX HUXKE KIETOK HE JIETSATCS MUTO30M:

a) OIUIOJOTBOPEHHBIC SIUIICKIETKH

b) cnopsl

C) CIEepMaTO30UIbI

d) kmeTku >nUTENUs
2. CkonmbKO XpoMOCOM OymeT coaepaTbCcs B KIETKaX KpbUIbeB 4ro TMOKONEHUS MYyXU-
Tpo30UIIBI, €CITK Y CaMIla B ATHX KJIETKaX 8 XpOMOCOM;

a) 4eTbIpe

b) mectHaguaTh

C) BOCEMb

d) mnaTBACCAT HIECTH

3.Kakue u3 Ha3BaHHBIX KJIETOK YYaCTBYIOT B OSCIIOIIOM Pa3MHOKEHHH OpTaHU3Ma:
a) CHoOpHI
b) cmepmarozouab!

C) SULEKICTKH
4. B poaze MuTO3a IPOUCXOMIIT:
a) BBICTPAaMBAaHME XPOMOCOM TIO SKBaTOpy KIETKH M TPUKPEIUICHHE K IIEHTpOMEepam

BEpETeHa JIeNICHUS
b) coupanuzanus XpoOMOCOM, pPACXOXJIEHHUE IIEHTpHONIeH, ¥ (OpPMHUpPOBAHHE BepeTeHA

JIeNIeHUs], pAaCTBOPEHUE SAPBIIIEK U SACPHOU 000TOUKH
C) JeJieHUE LICHTPOMEP U PACXOXKIECHUE XPOMATH/I K MOJIF0OCAM KIIETKU
d) necnupanuzanus XpoOMOCOM, BOCCTAaHOBIICHUE SIIEPHON 0O0IOUKH SIPBIIICK, IMTOKUHES

5. B anadaze MUTO3a IPOUCXOMIAT:
a) BBICTPaMBaHHUE XPOMOCOM II0 JKBaropy KIETKH M TPUKPEIUICHHE K LEHTpOMepaM

BEpETEHA JeJICHUs
b) cnmpanuzamus XpOMOCOM, pAacCXOXKICHHE LEHTpHoie u (GOpMUPOBAHUE BEpeTeHa

JIeJIeHUs], paCTBOPEHUE SAPBIIIEK U SACPHOM 000I0UKH
C) JelieHUE IIEHTPOMEP M PACXOXKICHUE XPOMATH/]I K MOJIF0CaM KIIETKU

d) mecrmpanm3zanys XpoMOCOM, BOCCTaHOBJICHHE SACPHON 00O0IOUKH SAPBIIICK, IUTOKAHES
6. B pesympraTte MmTO3a JOYEpPHHE KICTKH IWIUIOWAHBIX OPraHU3MOB HMEIOT XPOMOCOMHBIN
Habop:

a) n

b) 2n

c) 4n

d) 2nwm4n
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7. V3 KaKoro cios KJIETOK 00pa3yeTcs roJIOBHOM MO3T YelloBeKa:
a) U3 IKTOJEPMBI
b) u3 mMe30mepMBbI
C) U3 DHTOAEPMBI
8. INacTpynsanus — 310!
a) MHTOTHYECKOE JICJICHHE 3UTOTHI
b) o0Opa3zoBaHue AByX- MM TPEXCIOWMHOTO 3apOAbIIIa
c) o0Opa3oBaHHE KHIIIEYHOH MOIOCTH
d) pa3BuUTHE OTAETHHBIX OPTAHOB
9.13 BHyTpEHHETO 3apOABIIIEBOrO JIUCTKA (SHTOAEPMBI) B SMOPHOI€HE3€ Y XOPJIOBBIX KUBOTHBIX
pa3BUBAIOTCS:
a) KOXHBIE TIOKPOBBI, HEPBHAsl CUCTEMA U OPTraHbl YyBCTB
b) oprassl nuIEBapeHUs U OPTaHbl IbIXaHUS
C) CKeJeT U MyCKYJaTypa, OpraHbl KpOBOOOpAIEHUs U BbIJICIEHUS
d) opraubl ApIXaHUS, KPOBOOOPAIICHNUS U BBIACTICHUS
10.13 mpoMeXyTOYHOTO 3apOJbILIEBOTO JUCTKA (ME30JepMbl) B 3MOPHOreHE3€ y XOPAOBBIX
’KHUBOTHBIX Pa3BHBAIOTCSI:
a) KOXHBIE TIOKPOBBI, HEPBHAsl CUCTEMA U OPTraHbl YyBCTB
b) oprassl NuIIEBapeHUs: U OPTaHbl IbIXaHUS
C) CKeJeT U MyCKYJaTypa, OpraHbl KpOBOOOpAILEH!s U BbIJICJICHUS
d) opranbl AbIXaHUs, KPOBOOOPAIICHNUS U BBIACTICHUS

11. ¥V xakux U3 Ha3BaHHBIX OPTaHU3MOB Ipeol1agaeT 6ecronoe pa3MHOKEHHE:

a) Tropox
b) Malickuii )Kyk
c) akyna
d) ameba

12. Kakne u3 nepeunciIeHHbIX KJIETOK 00pa3yroTCs B pe3ysibTaTe Meiio3a:

a) CHepMaTO30HbI
b) spuTpOIUTH YeTOBEKA
C) KOCTHBIE KJIETKH — OCTEOIUTHI
13. Camas KOpoTKasi CTaJiusi B MUTO3€:
a) mpodaza
b) wmeradaza
c) anadaza
d) Ttemodaza
14. Kakum HabopoMm XpoMocoM 001aaeT 3apo/IbII YeI0BeKa:
a) JUIJIOWIHBIM
b) ramtougHBIM

C) TPHUIUIOUIHBIM

d) mnomuIIOUIHBIM
15. ITocnenoBarenbHOCT CTAIUN 3aPOJIBIIIIEBOTO PA3BUTHUS Y XOPOBBIX KUBOTHBIX:

a) racTpyna, OnacTyna, Helpysa, OpraHoreHes3
b) mHelipyna, ractpyna, 6JacTysa, OpraHoreHes3
c) Omacryna, ractpyna, Helpysa, OpraHoreHes3
d) Omacryna, Helpyia, OpraHOTeHe3, racTpyaa

B (TecToBble 3agaHusi ¢ BHIOOPOM HECKOJIBKHUX NIPABHJILHBIX OTBETOB)
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BriGepute 3 oTBeTa Ha Bompoc.

16. PazmHOXXeHHE MaIMHBI KOPHEBBIMH OTIIPBICKAMH CITIOCOOCTBYET:
a) TOBBIIICHUIO €€ YPOKaHHOCTH
b) u3MeHEHUIO Macchl CTEOs
C) YBEJIUWYEHHIO TEPPUTOPUU PACIIPOCTPAHEHUS
d) coxpaHeHHIO MaTEpPUHCKON HACIEICTBEHHOCTH
€) HU3MEHEHUIO YHCIEHHOCTHU 0co0el 3Toro copra
f) pa3BUTHIO KOPHEBOIl CUCTEMBI

17. Tlocne NpoOHUKHOBEHHS CIIEPMATO30Ma B SHUIEKIIETKY, Y Hee:
a) W3MEHsETCS OOMEH BEIIECTB
b) ymnoTHseTCs KiIeTouHas 000I0uKa
C) paspymaercs KIeTOYHasi 000JI0uKa
d) wucuezaroT MeMOpaHHbIE OPTaHOMIbI
€) BO3pacTaeT MOTPEOHOCTH B KUCIOPOJIE
f) HaumHaeTcs racTpyISALUs

C (pa3BepHyThIii 0TBET)

18. OObscHUTE, MOYEeMy TNpU MOJOBOM pPA3MHOKEHHUU TMOSBIsETCS Ooiee pa3HooOpa3Hoe
MMOTOMCTBO, Y€M IPU BETE€TATUBHOM Y PACTCHHI?

19. B yeM 3axirouaercss OMOIOrHYECKHil CMBICH Melo3a?

20. CKOIBKO XpOMOCOM B COMAaTHYE€CKHMX KJIETKaxX KPOJIMKA, €CIIM W3BECTHO, YTO B IOJIOBBIX

KJIETKax ux 227

Yc10BUS BBINOJIHEHHS 32IAHUS

1. MecTto (BpeMsi) BBINOJIHEHHS 3a/laHUs:_3a/IaHUE BBINOJIHAECTCA HA 3aHATUU B ayIMTOPHOE
BpeMs

2. MakcuManbHOE BpeMsl BHIIIOJIHEHUS 3ajaHUsL: 35 MUH.
3. Bbl MoXkeTe BOCIIOIb30BATHCS_COOCTBEHHBIMU 3HAHUSIMU

Ilkana oneHKH 00pPA30BaATEIbHbIX I0CTHKEHUI:

ITucbmeHHas npoBepoyHas paboTta

Kpurepun onenkn:

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIIbHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% u MeHee paBUIbHBIX OTBETOB

2.3. KomiuiekT 3ajanuii 11t NpoBepKu pasaena 3. OCHOBBI FeHeTHKH U
ceJICKIUM

3AJAAHME (nucvmennas paboma)

dopma KOHTPOJIsA. bruonorndeckuii OyKBEHHBIN TUKTAHT
Hanuimmre COOTBETCTBYIOIINE CUMBOJIBI:

1. JloMHHAHTHBIN I'€H-...

2. PeueccuBHbIil reH-. ..

3. T'omosurora -...

4. T'ereposurora-...

5. [Hurerepo3urora-...
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4

T'amera A + ramera a =3urora-...

7. Tlo ¢penoruny popmyna pacuieruienus: 3 yepHsle, 1 Oenblit; GopMysa 1Mo reHOTUITy-. . .
8. Pomurenu-...

Hetn-...

Bnyku-...

YciaoBus BbINOJHEHUS 3a1aHUS

1. MecTto (BpeMﬂ) BBITIOJIHCHUA 3adaHUA:_3aJdHUC BLIIOJHACTCA HA 3aHATHU B AYAUTOPHOC

BpEMA
2. MakcumanabHOE BpPCEMs BBIIIOJIHCHHUA 3aJlaHUA: S MHH.

3. BbI MOX€eTE BOCIIO/IL30BATHLCI_COOCTBEHHBIMY 3HAHUAMU

Illkana oneHKH 00pa30BATEIbHBIX JOCTHKEHHUI:

brnonorndyeckuii TMKTaHT

Kpurepun onenkn:

Boinonnenue npaktuuecku Beeil padotel (He menee 80%) — MoyIoKUTENbHAs OLICHKA

3AAAHME (nucomennas paboma)
®opma koHTpoJIs. buonornueckuii AUKTAHT, LUGPOBOH (OcHOBbI 2eHemuKuy U cenekyuu)

Brimummre HoMepa BEpHBIX CYKICHHIA:

1. HacnencTBeHHOCTh — 3TO CITIOCOOHOCTh POUTENICH NepeiaBaTh CBOU IIPU3HAKHT
CIEAYIOIIEMY MTOKOJICHUIO.
@DEHOTUII — 3TO COBOKYITHOCTb TEHOB ONPEACICHHOMN KJIETKU UM OpPraHU3Ma.
B pe3ynbpraTe Meiio3a mpoOUCXOAUT YMEHBIIIEHNE YHCIIa XPOMOCOM B JIBa pas3a.
MoHorubpuHOE CKpelIMBaHue — 3TO CKPEIIMBAHKE 110 IBYM MapaM MPU3HAKOB.
Jns onpenesieHust TeHOTHIIA OpraHr3Ma MPOBOAUTCS AHAIM3UPYIOIIEE CKPEITMBAHUE.
[Tpu3nak, nepearomuiics Mo HACIEICTBY MPH THOPUAN3AINH, HO HE MIPOSBISIONIHICS Y

SNk WN

FI/I6pI/IZ[OB MEPBOro MOKOJICHUA, HA3BIBACTCA JTOMHUHAHTHBIM.
XpOMOCOMBI, OJTMHAKOBBIE Y CaMIla M Y CAMKH, Ha3bIBAIOTCSI ayTOCOMaMHU.
Oco0u, B MOTOMCTBE KOTOPHIX OOHAPYKUBACTCS PaCIIEIICHHE, HA3bIBAOTCS

Sl

TOMO3UTOTHBIMH.

9. T'emodwins — CrETIICHHOE C ITOJIOM HACJEICTBEHHOE 3a00JIeBaHuE.

10. B HOpMe HAOOp MOJIIOBBIX XPOMOCOM Y KEHIIUHBI — XX

11. MoaudukannoHHas U3MEHYHBOCTh CBS3aHA C N3MEHEHHUEM TeHOTHUIIA

12. Kaxxaplii opranu3m 001a/1aeT CBOMCTBAMU HACIICCTBEHHON N3MEHYHBOCTH.

13. Hopmoii peakiinu Ha3bIBAIOT MPEETbl MyTallMOHHOW U3MEHUYUBOCTH

14. Myraiuu npouCcXosT B XpOMOCOMAaX IO BIUSHUEM BHEITHUX U BHYTPEHHHUX (DaKTOPOB.
15. JIns n3y4eHus: TCHETUKHU Y€JIOBEKA UCTIONB3YETCsl THOPUIOIOTHISCKHI METO/.

16. I'eHOTHII — 3TO COBOKYITHOCTh BCEX F'€HOB OpraHU3Ma.

17. Bce paznuuus pa3HOSIMIIOBBIX OJU3HEIIOB O0YCIOBIICHBI BIMSHUEM BHEITHEH CPE/IbI.
18. Hennentuunbie OMU3HEIBI PA3BUBAIOTCS U3 OAHOM SHIICKICTKH.

19. [Tonumonaus — 3TO KPaTHOE YBEIIUYECHHUE KOJIMYECTBA XPOMOCOM.

20. Y poauTeneid, COCTOSAIINX B POACTBE, BEPOATHOCTH POKACHHUS aHOMAJIbHBIX JIeTel

BO3PAacTacT B HCCKOJILKO pas.

Yci1oBYS BbINOJHEHUS 3a1aHNUS

1. Mecto (BpeMH) BBITIOJIHCHUA 3adaHUA:_3aJ1dHUC BBLIIOJHACTCA HA 3aHATHU B AYAWUTOPHOC

BpEMA
2. MakcumajbHOE BpPEMs BBIIIOJIHCHHUA 3aJaHUA: 7 MHH.
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3. Bbl MOXeTe BOCIIONIb30BaThCS_COOCTBEHHBIMU 3HAHUSMHU
Ilkaja oueHky 00pA30BATEIbHBIX I0CTHKEHHUIA:
buonornyeckuii TUKTaHT

Kpurepun ouenku:

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% mpaBWIBHBIX OTBETOB

«3» - 79 — 70% mpaBUIBHBIX OTBETOB

«2» - 69% u MeHee MpaBUIbHBIX OTBETOB

3AAAHME (nucomennas paboma)

®opma koHTpoJIsi. CaMoCTOATEbHASI KpaTKOBpEMEHHAs paboTa (pa3BUBaroIas)
OTBeTHTE HA BOMIPOCHI:

1.
2.
3.

4.

[Touemy neTu HacaenyrOT OAHU IPU3HAKU OT OTLA, IPYrHE — OT MaTepu?

[Touemy y nereit MOSABISAIOTCS HOBBIE MPU3HAKH, HE CBOMCTBEHHBIE POUTENAM?

[ToyeMy oOdy4eHHBIE JIOAM PEAKO HUMEIOT MOPAXKEHHBIX JeTe, B TO BpeMs Kak
IIOTOMCTBO 3TUX J€Tel MOXKET ObITh NOPAKEHHBIM?

B uem 3akirodaercs reHeTH4ecKasi OlacCHOCTh PaJMOAaKTUBHBIX OCaIKOB?

YciaoBus BbINOJHEHUS 3a1aHUAS

1. Mecto (Bpemsi) BBITIOJHEHUS 3a/laHMs:_3aJIaHUC BBIMIOJHICTCS HA 3aHATHH B ayIUTOPHOE

Bpemi

2. MakcumanbHO€E BpeMsl BBIIIOJIHEHUS 3a/1aHUS: 20 MMH.

3. Bbl MOkeTe BOCIIOJIb30BaThCS_COOCTBEHHBIMU SHAHUAMU, TCTPAIAAMHA, y‘le6HI/IKaMI/I

Hikana oueHKH 00pa30BaATENbHbIX TOCTHKEHHI:
CaMocTosTenbHas KpaTKOBpEMEHHas paboTa

Kpurepun onenkn:
Beinonnenue npakruyecku Bceit pabotsl (He MeHee 80%) — MooKUTeNbHas OLIEHKA

3AJNAHME (npaxkmuueckaa paboma Ne5)
Pemenne renern4eckux 3agaq
Teopernueckast 4acTh

IlepBblii 3aKOH — 3aKOH JOMUHHPOBAHMS, 3aKOH €IMHO00pa3ust THOpUI0B | mokoneHwus:
IPY CKPEIIUBAHUU ABYX OPTaHU3MOB, OTHOCSIIUXCS K Pa3HBIM YUCTHIM JTUHUAM (0co0u ¢
OJJHOPOJHON COBOKYIMHOCTHIO I'€HOB, TOMO3UTOTHBIE), OTIIMYAIOLIUXCS APYr OT Apyra 1o
OJIHOM Mape aJbTepPHATHBHBIX MPU3HAKOB, Bce Fi eqMHO00pa3HO 1 HeCeT MPU3HAK OTHOTO
U3 pOIUTENEH.

Bropoii 3akoH Mennens — 3aKOH pacIUEeNyIeHus: IPU CKPEIIMBAHUM JBYX IOTOMKOB I
HaOmoaeTcs pacuieruienne o ¢penotuny 3:1, mo rerorumy 1:2:1

[Ipy mOAHOM JOMUHUPOBAHUU Cpeau OcCO0e C JOMHUHAHTHBIMH TPU3HAKAMH
HEBO3MOXXHO OTJIMYUTH FeTepOBI/II‘OTBI OT TOMO3HUTI'OT (IIJISI BBIBCJICHUSI YHUCTBHIX HHHHﬁ) C
3TOH IENBIO MPOBOAT AHATTU3UPYIOIIEE CKPEIIMBaHUE, P KOTOPOM HCCIIeyeMas 0Co0b
C JIOMHUHAHTHBIMH TpPU3HAKAMU CKPEIIUBACTCA C AaHAJIM3aTOPOM — PEIECCUBHOM
TOMO3UTOTOM.

[Tpu HemomHOM (TIPOMEKYTOYHOM) JOMUHUpPOBaHUU B F» pacmiensenue no GpeHoTuny u
TeHOTHUIly COBIaAaeT u cocrapiser 1:2:1
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5. Tperuit 3akoH MeHmenst — 3aKOH HE3aBUCUMOTO KOMOMHHMPOBaHHs (HAClIeJOBaHUS,
pacIerIeHusI) TIPU3HAKOB: MPHU JUTUOPHUTHOM CKPEIIUBAHUY PACIICIUICHHUE 110 KaKIOMY
MPU3HAKY UJET HE3aBUCUMO OT APYroro mpus3Haka (3aKOH UMEET MECTO TOJIBKO TOT/a,
KOTJ]a HW3y4aeMble€ XPOMOCOMBI PACIONOKEHBl B Pa3HBIX Mapax TOMOJOTHYHBIX
XpOMOCOM).

IIpakTHYeckasi 4acTh
(MoHnoruOpuaHO€E CKpeIlUBaHUe, HETIOTHOE CKPEIIUBAHKE)
3aoaua Nel.
I'mankas oxpacka apOy30B HacjenyeTrcss Kak peLeccHuBHbI mnpu3Hak. Kakoe mnoTtoMcTBO
MOJYYUTCS OT CKpPELIMBaHUS JABYX TIeTEpO3UTOTHBIX PACTEHUIl C TOJOCATHIMM ILIOJAMU?
(ctp.106, KM, 2010 1.

3aoaua Ne2.
Haiinure BO3MOXKHBIC BapHaHThI TAMET JIJII OPTAaHU3MOB CO CIEAYIOIMMH TeHoTuaMu: AA, BB,
Cc, I (ctp. 106, KM, 2010 1.)

3aoaua Nes.
VY dernoBeka Kapuil IBET I7a3 HOMHUHHpYET Haja ronyObiM. Orpenenute TeHOTHI U (EHOTHUIIBI
MMOTOMCTBA OT Opaka Kaperia3bIX reTepo3uroTHhIX poautenei (ctp. 106, KM, 2010 1.)

3aoaua Ned.

[Tpu ckpenMBaHUK FETEPO3UTOTHBIX KPACHOILIOIHBIX TOMATOB C KEJITOIIOHBIMU TIOTY4YeHO 352
pacTeHus, HUMEIOUMX KpacHble TwioAbl. OcTanbHbIE pPACTEHHUS HWMEIH JKENThIe TIUIOJBI.
OmnpenenuTe CKOIBLKO paCTEHU UMENIO JKeNTyr0 okpacky? (ctp. 108, KM, 2010 1.)

3aoaua Nes.

I'en u€pHOI OKpacku Tena KpyNHOIO POraroro CKOTa JOMUHHUPYET HaJl T€HOM KPacHOM OKpPacKH.
Kakoe mOoTOMCTBO MOXHO OXHIATh OT CKpPEIIMBAaHUS: a) ABYX I€TEepO3UTOTHBIX 0ocoleil? B)
KpacHoro ObIka 1 rudpuHoi kopoBsl? (cTp. 110, KM, 2010 r.)

Konmponwvhbvie 6onpocut
1. Kaxkoe ckpemiyBaHue Ha3bIBalOT MOHOTUOPUIHBIM?
2. Kak Has3pIBaeTcs NPU3HAK, KOTOPBIA MPOSIBISAETCS Yy TMOPUAOB IEPBOIO IOKOJIECHUS?
IIpuBennTe npuMepsl NPOSABICHNS TAKUX IPU3HAKOB B onbITax I'. MeHaens ¢ ropoxoM.

3. Ilpu ckpemurBaHUU CEpPBIX Kyp ¢ OETBIMH MTOTOMCTBO OKa3aJlOCh CEPhIM. ITO MMOTOMCTBO
CKpElIMBajIoCch CHOBa ¢ OenbIMU. B pesynbrare okazamock 172 ocobu, u3 KOTOpHIX 85
ObutH Oenble u 87 cepbie. KakoBbI TeHOTUTIBI HCXOTHBIX ()OPM B BCEX TTOTOMKOB?

YciaoBusi BbINOJHEHUS 3alaHuA

1. MecTto (BpeMsi) BBITIOJTHEHHS 3a/laHUs:_3aJlaHWE BBIMONHAETCS HA 3aHATUU B ayIMTOPHOE
BpeMs

2. MakcumanbHO€ BpeMsi BBITIOJTHEHUS 3a/1aHUS: 40 MUH.

3. Bsl MOkeTe BOCIIOIH30BaTHCS_COOCTBEHHBIMH 3HAHUSIMH, TETPAISIMU, YICOHUKAMHA

Illkana oneHKH 00Pa30BATEAbHBIX T0CTHKEHHU:

[IpakTrueckas pabota

Kpurepun onenkn:
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Brinonnenne npaktnyecku Bceit paboTsl (He MeHee 80%) — MooKHUTeNbHAs OLIEHKA

3AJAHME (npaxmuueckas paboma Ne6)
Pemenne reneTHYecKux 3a1a4
TeopeTnueckasi 4acTh

1. TlepBblif 3aKOH — 3aKOH JOMHHUPOBAHUS, 3aKOH €ANHOOOpa3usi TuOpunoB | moxkoneHus:
NIPU CKPEIUBAHUH JBYX OPTaHU3MOB, OTHOCSIIIUXCS K Pa3HbIM YUCTHIM JIUHHUSIM (0COOU ¢
OZIHOPOJHOW COBOKYITHOCTBIO T€HOB, TOMO3HTIOTHBIC), OTIIMYAIOIINXCS IPYT OT Apyra Io
OJIHO¥ Mmape aJbTepPHATHBHBIX MPU3HAKOB, Bce Fi eMMHOOOpa3HO M HECeT MPU3HAK OJTHOTO
U3 pOJUTENIEH.

2. Bropoii 3akoH MeHnzens — 3aKOH pacUICIUICHHs: TPH CKPEIIMBAaHUU ABYX MOTOMKOB F»
Habmromaercs pacieruienue no gpenoruny 3:1, mo renotumy 1:2:1

3. Ilpy mMONHOM JOMUHUPOBAHMM CpeAM OCOOEH ¢ JIOMHHAHTHBIMH TPU3HAKAMU
HEBO3MOXKHO OTIIMYUTH FE€TEPO3UTOTHI OT TOMO3HTOT ([Isl BEIBEACHUS YUCTHIX NTUHUN). C
ATOM HEJIbIO TIPOBOAAT AaHAIM3UPYIOIIEE CKPEIIMBAaHKE, IPH KOTOPOM HCCeayeMas 0Co0b
C JOMMHAHTHBIMHM IIPU3HAKAMU CKPEIIMBACTCS C AaHAJIUM3aTOPpOM — PELECCUBHOU
TOMO3UTOTOM.

4. Ilpu HenomHOM (MMPOMEXYTOYHOM) JOMHHHpPOBaHUU B F, pacmieruienne o ¢peHoTHny u
TEHOTHUITY COBIAJAET U cocTaBiseT 1:2:1

5. Tperuit 3akoH MeHnenst — 3aKOH HE3aBUCUMOTO KOMOMHHMpOBaHHS (Haclle[JOBaHUS,
pacIieTyieHusT) MPU3HAKOB: MIPHA TUTUOPUIHOM CKPEUIMBAHUH PACHICTIICHHE M0 KKIOMY
IPU3HAKy MJET HE3aBUCHMO OT JPYroro Nnpu3Haka (3aKOH MMEET MECTO TOJIKO TOI/a,
KOIZla W3y4aeMble XPOMOCOMBI PpACIIOJIOKEHBI B Pa3HBIX Iapax T'OMOJIOTUYHBIX
XPOMOCOM).

IIpakTH4yeckas yacThb
(JJurnbpuaHoe ckpemyBaHue, aHATU3UPYIOLIEe CKPELIMBAHUE)
3aoaua Nel.
CKoJbKO TUIIOB raMeT M Kakue o0pasyeT ocodb ¢ reHotunom AaBeCc? (ctp. 110, KMM, 2010 r.)

3aoaua Ne2.

[Ipu ckpemmBaHMM YepHOTo TMeTyxa 0e3 xoxja ¢ Oypoil XoxJjaTroil Kypuileid Bce MOTOMCTBO
OKa3aJloCh YEepHbIM W XoxJaTbiM. OmpenenuTe TeHOTUIbl poauTened u mnoromcTBa. Kakwue
MpPU3HAKU ABISIOTCA JoMUHAHTHBIMU? Kakoil mporeHT Oyphix 06e3 X0Xja HBIUIAT MOJIYYUTCS B
pe3yabpTaTe CKpelIuBaHus MeXay coOoi TuOpumoB nepsoro mokonenus? (crp. 115, KUM, 2010

r.)

3aoaua Ne3.

[TonmupakTuius (MHOrONaJIOCTh) U OTCYTCTBUE KOPEHHBIX 3yOOB MEPENAIOTCs KaK JIOMHUHAHTHBIE
IpU3HAKU. [ €Hbl 3TUX NPHU3HAKOB HAXOIATCS B pa3HBbIX Iapax xpomocoM. KakoBa BeposSTHOCTH
poXIeHHs Jnereld Oe3 aHOManui, rae o00a pOmUTENs CTpagaloT o0euMH OOJEe3HSIMH U
reTepO3UroTHHI 110 3TUM napam reros? (ctp. 117, KM, 2010 r.)

3aoaua Ne4.
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I'mayxoma (3aboneBanue ria3) uMeeT jABe (GopMbl: onHa (Gopma ompenensercs AOMHHAHTHBIM
TEHOM, a Jipyras peLecCHUBHBIM. [eHBl pacmojokeHbl B pa3HBIX XpoMmocoMax. Kakosa
BEPOSTHOCTh POXKICHHS OOJIBHOTO peOCHKa B CeMbe: a) rne 00a cympyra cTpaJaloT pa3HbIMU
(bopMaMu TIIayKOMBI 1 TOMO3UTOTHEI IT0 0OEUM TIapaM Te€HOB; B) e 00a Cynpyra reTepo3uroTHbI
o obeuM mapam reros? (ctp. 120, KUM, 2010 1.)

3aoaua Nes.
VY npBHHOrO 3eBa KpacHas OKpacka IIBETKa HEIMOJHO JAOMUHHpYeT Haja Oenol. ['mbOpuimHoe
pacTteHre UMeeT po30BYIO OKpacky. HopmanbHas ¢opma mBeTKa IMOJHOCTHIO JOMHHUPYET HaJ

nwiopudeckod. Kakoe MOTOMCTBO MOJNIyYUTCSl OT CKpEIIMBAaHHUA JBYX TI'€TE€PO3UTOTHBIX
pactenuii? (ctp. 121, KM, 2010 1)

Konmponsnoie eonpocwi

1. C kakoil 1eapI0 MPOBOIAT AHATM3UPYIOIEE CKPEITUBAHUE?

2. Kakoe ckpemuBanue Ha3bIBAIOT TUTUOPUIHOM?

3. VY oBca HOPMaJIBbHBI POCT JOMHUHHMPYET HaJ TUTAaHTU3MOM, a PAHHECIEIOCTh — Haj
no3aHectnenocTrio. [Ipu3Haku HacneayroTcess He3aBUCHMO. CKpPENUBaloTCsl PaHHECTIEI0e
pacTeHHe ¢ HOPMAIbHBIM POCTOM C MO3IAHECIENBIM TUTAaHTOM. VCXOIHBIE pacTeHHS
TOMO3UTOTHBI. B KakOM TOKOJIEHHH U ¢ KAKOW BEPOATHOCTHIO IMOSBATCS TOMO3UTOTHBIC
paHHECIEeNbIe TUTaHThI?

Yci1oBYS BbINOJHEHUS 3a1aHNUS
1. Mecto (BpeMH) BBITIOJIHCHUA 3adaHUs:_3a1aHUC BLIMNOJHACTCA HA 3dHATHHW B AYIHMTOPHOC

BpeMs
2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/IaHUS: 40 MUH.

3. BbI MOXeTe BOCIIONIb30BATHCS_COOCTBEHHBIMU 3HAHUSAMU, TETPAISIMH, YICOHUKAMH
ITxana oneHKH 00pPA30BATEIbHBIX I0CTHKCHUI:

IIpakTrueckas padbora

Kpurepum ouenku:

BrinonHeHue npaktudecku Bceil padboTsl (He MeHee 80%) — MooKUTENbHAs OLICHKa

3AAAHUSA (npaxmuueckue pabomol Ne 7,8)
Penrenne reHeTH4eCKUX 32124
Teopernueckast 4acTh

1. Kaxnaplii opranu3m uMeeT HeOObII0oe YUCIO XPOMOCOM, HO JACCITKHU THICSY T€HOB.
CrnenoBarenbHO, B KaXJI0H XPOMOCOME COCPEAOTOYCHO HECKOIBKO THICSY I'€HOB.

2. 3akoH Moprana — 3aKOH CIIETUICHHUSI TeHOB: T€HBI, JOKAJIM30BaHHBIC B OJTHONM XPOMOCOME,
HACJICTYIOTCS BMECTE, WIIH CIETUIeHO. [ eHbI, HaXo sIImuecs B OTHON XpOMOCOME,
00pa3yroT Tpymiry creruieHus. Yucio rpym CierieHusl paBHO TaIlUIOUJIHOMY HA0opy
XPOMOCOM.

3. HpI/IBHaKI/I, ONpeacCiIACMbIC TCHAMU, PACIIOJIOXKCHHBIMU B ITIOJIOBBIX XpPOMOCOMAX,
Ha3bIBAIOTCA CHCIIJICHHBIMU C ITOJIOM.

4. KonomuHHMpoBaHUE — ydacTUe 000X ajljielieil B ONpe/ieIeHnH pU3HaKa y
reTepO3UTrOTHON 0COOH, COYeTaHUE B TEHOTUIIC HECKOJIBKUX alljiesiei OTHOTO TeHa.

IIpakTH4yeckas 4acTh
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(CLIGHJ'ICHHOC HaCJICJOBaHUEC I'CHOB U HACJICJOBAHUEC, CHCIINICHHOC C I10JIOM, BBaHMOﬂCﬁCTBHC
AJUICJIBHBIX TCHOB, KONOMHWHUPOBAHUC, B33HMOI[CI>1CTBHG HCAJIJICIIBbHBIX FGHOB)

3aoaua Nel.

Ot poaureneld, IMEBIIMX O ()EHOTHITY HOPMAJIbHOE IIBETOBOE 3pPEHUE, POJMIOCH HECKOJIBKO
JeTel ¢ HOpPMaJbHBIM 3PEHUEM U OJUH MaJbUMK JAlbTOHHUK. YeM 3T0 00bsicHUTH? KakoBbl
reHOTHIbI poauTenel u aereit? (ctp. 123, KM, 2010 r.)

3aoaua Ne2.

Knaccuueckass remoduiaus HacleayeTcss Kak pElecCHBHBIM Tpu3Hak. [eH remoduanm
pacrionaraercsi B X-XpOMOCOME. Y-XpOMOCOME HE€ COIEPXHT TeHa, KOHTPOJIHPYIOIUIETO
CBEpPTHIBAEMOCTh KpOBH. [leByIIKa, OTell KOTOPOW cTpamaer remModuineld, a MaTh 310pOBa H
MIPOUCXOTUT U3 OJIArOIOyYHOU IO TeMO(HIINU CEMBH, BEIXOUT 3aMYK 32 37J0POBOTO MYKIHHY.
Omnpenenute, BEPOATHBI (PEHOTHIIBI JeTel oT 3Toro opaka (ctp. 129, KUM, 2010 r)

3aoaua Nes.
Martp romosurorna, umeer A (II) rpynmy kpoBwu, oten romosuroreH, umeer B (III) rpymmy
kpoBu. Kakue rpymnmsl kpoBu Bo3MOXHBI y ux jneteit? (ctp.131, KM, 2010 1.)

3aoaua No4.

[lepen cyneOHO-MEIMIIMHCKOM SKCIEPTU30M TOCTaBlICHA 3aJava: BBIICHHUTH, SBISAETCS JIH
MaJIBYUK M3 CEMBbH CyNpyroB P, poaHbM minu npuemMHbIM. MccnenoBanue KpoBU My»Ka, KEHBI U
pebenka nokaszano: y xxensl — AB (IV) rpynmna kposu, y myxa — 0 (I) rpynna kpoBu, y pedeHka —

0 (I) rpynma kpoBu. Kakoe 3akitodeHne JODKEH JaTh KCIEPT M HA YeM OHO OYJIET OCHOBAHO?
(ctp.132, KM, 2010 1.)

3aoaua Nos.
Kakoii henorun motomcTBa Oyzet: a) ot Opaka HeTrpa U CBETJIOW MyJaTku? B) oT Opaka 0eioro u
teMHoM Mynatku? (ctp.138, KM, 2010 r.)

Konmponwnuie gonpocui
1. B ugem cyts 3axkoHa Moprana?
2. Kakum 00pa3om mposBIISIeTCs IOTHOE CLEIUICHUE TeHOB?

3. TI'emodunus — peniecCUBHBIN MpU3HAK, CLUEIJICHHBINM C MOJoM. MOTyT Ju HOpMajbHBIE
MYXXUMHA U )KEHIIWHA UMETh pebeHKa-reMopuinka’?

4. Martp umeer [ rpynny kpoBu, oten — BTOpyr0. Kakue rpymmbsl KpOBU MOKHO OXHUAATh Y
ETEN B DTOH cEMbE?

5. CKonbKo M KaKue THIBI TaMeT MOXKET oOpa3oBaTh opranu3M reHotuna AABBCcJInEE?

Yci10oBYS BbINOJHEHUS 3a1aHNUS
1. Mecto (BpeMH) BBITIOJIHCHUA 3adaHUWs:_3a1aHUC BLINOJHACTCA HA 3daHATHHW B AYIHMTOPHOC

BpeMs
2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/IaHHS: 40/40 MUH.

3. BbI MOXeTE BOCIOJIb30BaThCI_COOCTBEHHBIMU SHAHUAMU, TETPAAAMU, yg€6HI/IKaMI/I
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HIkajga oeHKH 00PA30BATEIbLHBIX TOCTHAKCHMII:

[IpakTrueckas pabota
Kpurepun onenkn:
BrimonHenue npaktudecku Beeil pabotsl (He MeHee 80%) — monoKuTeNbHas OlleHKa

I]eny: yrnyOuTh 3HAHWS O HOPME pEAKIMM KaK IpeJese MPUCIOCOOMTENbHBIX peakuui
OpraHu3MoB M c(OpPMUpPOBaTH 3HAHUSA O CTATUCTUYECKOM XapakTepe MOIU(PHUKAIMOHHOM
M3MEHYHBOCTH.

Obopyooeanue: repOapHbIe HK3EMIUIAPHl PA3IMYHBIX COPTOB pPAacTeHHUH (IIIEHUIA, POXKb,

BbisiBJICHHE H3MEHYNBOCTH Y 0c00eiil 0JHOT0 BH/IA, NOCTPOCHHE BAPHALIHOHHOIO
Psila ¥ BApUALMOHHON KPUBOH

3AAAHMUMS (nabopamopusie pabomor Ne 3,4,5)

STIMEHb, ceMeHa ¢acoii, 6000B, KITyOHU KapTo(des, TUCThS SOJIOHU U Ip.).

Teopernueckasi 4acTh

1. [lns ompeneneHus Tmpenena M3MEHSIEMOCTH TMPU3HAKA PACCUUTHIBAIOT  YacTOTY
BCTPEUYAEMOCTH KaXKIOW BAPHAHTHI M CTPOST BapHUALMOHHYIO KPHBYIO — rpaduyeckoe
BBIPQKCHHME XapaKTepa U3MEHUYMBOCTU Ipu3Haka. CpenHue 4ieHbl BapUalMOHHOIO psla
BCTPEYAIOTCS Yallle, YTO COOTBETCTBYET CPEIHEMY 3HAUCHUIO IIPU3HAKA.

2. Hampumep, 100 komockeB ogHOTO copTa (0THOPOAHASI COBOKYITHOCTH T'€HOB):

V — BapuaHTa (41CJI0 KOJIOCKOB B KOJIOCE),
P —yacToTa BcTpeuaeMoCTH BapUaHThI
\Y 14 15 16 17 18 19 20
P 2 7 22 32 24 8 5
3. (cocraBnenue rpaduka)
4. M=) (P-V)/n,rne M — cpennee 3HaueHHE MOAN(DUKAIIH
> —cymma
P — yacToTa BcTpedaeMoCTH BapuaHT
V — Bapuanra
n — od1ee YrciIo ocoden
M= 2-14+7-15+22-16+32-17+24-18+8-19+5-20 / 2+7+22+32+24+8+5=17
Xo0 paoomuwi:
1. Pacronoxkute nauCThsl (CeMeHa WIM APYrue 4YacTH) OJHOIO PAcTeHHs] B IOPSIKE
HapacTaHus UX MpHU3HAKa
2. Wsmepsre npusnak (V), mocuutaiiTe 4ucio HOCUTENEeH oauHakoBoro npusHaka (P),
BHECHUTE JaHHBIE B TAOIUILY:
\
P

I.HO‘-ICMy MO)II/I(I)I/IKaI_[I/IOHHaH N3MCHYMBOCTD HC NEPCAACTCA 110 HaCJ'IC,Z[CTBy'?

3. IlocrtpoiiTe BapHWaMOHHYIO KPHBYIO, KOTOpas MPEACTABISICT CcO00i rpaduyueckoe
BBIPAXKCHUEC U3MCHUYMBOCTHU ITPU3HAKA
4. Omnpenenute CPeAHION BEIMYUHY BHIPAKEHHOCTH MIPpHU3HAKA MO (hopMyIe

M=} (P-V)/n
5. CdopmynupyiiTe BHIBOIBI.
Konmponwvhuwie eonpocut



2.Uro Takoe HopMma peakuuu? IlpuBenure npuMepbl COOCTBEHHBIX HAOMIOACHUN 3a

IMMPOABJICHUEM MOI[H(l)I/IKaHHOHHOfI U3MCHYHNBOCTHU paCTeHI/Iﬁ " ) KUBOTHBIX.
3.[louemy Moan(uKanuy B OCHOBHOM MOJIE3HBI JJIs1 OpraHu3ma’?
4.Kaxoe Ononornueckoe 3HaueHHE MOYKET UMETh Mpeodpa3zoBanue GpeHoTua 6e3 N3MEeHEHHs

reHotuna? [IpuBennre npuMepsl IPU3HAKOB C IUPOKON U y3KOM HOPMOM peakliuu.

Yc10BUS BBINOJIHEHHUS 321AHUS

1. Mecrto (Bpemsi) BBITIONHEHUS 3a/laHMsI:_3a/IaHUE BBIMONHACTCS HA 3aHATHH B ayIWTOPHOE
BpeMs

2. MakcuManbHOe BpeMsl BRITIOTHEHUS 3ananus:  40/40/40 MUH.

3. BeI MOKeTe BOCIIO/Ib30BaTLCI_COOCTBEHHBIMU SHAHUAMU, TETPAAAMU, 2366HI/IK&MI/I

HlIxana oueHkH 00pa3oBaTebHbIX J0CTHKEHHMIA:
JlaboparopHas pabota

Kpurepun onenkn:
Beinonnenue npakrnyecku Beeit paboTsl (He MeHee 80%) — MosokuTeNbHAs OLIEHKA

3AAAHME (nucomennas paboma)
®opMa KOHTPOJIA. TecToBbIe 3a1aHNs

KonTpoabnas pa6ora Ne3. OCHOBBI FeHETUKH U CeJIEKIUH
1.0OcHOBHBIE  3aKOHOMEPHOCTH HACJIEACTBEHHOCTH W HM3MEHUYMBOCTH OBUIM  BIEPBBIE
YCTaHOBJICHBI:

a) Mopranom
b) Mennenem
¢) MuuypunbsIM

2.I'en — 5T0 YacTh MOJICKYJIBI:

a) Oenka
b) JHK
c) ATD

3.KonruecTBO anbTepHATUBHBIX MPU3HAKOB P MOHOTHOPHUTHOM CKpPEIIMBAHUH:
a) 1
b) 2
c) 3

4.0cobu, B MOTOMCTBE KOTOPHIX OOHApYKUBAETCS pacllerieHHe, Ha3bIBalOTCS:

a) TOMO3UTOTHBIMH
b) reMu3HroTHHIMHU
C) TIeTepO3UTOTHBIMU

5. FGHI)I, OMPCACIIAIONNE PASBUTHUEC B3AUMOUCKITIOYAOIIUX IMTPU3HAKOB, HA3bIBAKOTCA:

a) JIOMUHAHTHBIMHU
b) amnenpHBIMU
C) PpELEeCCUBHBIMU

6. COBOKyHHOCTB BCCX HACJICACTBCHHLIX 3a1dTKOB KJICTKU HWJIM OpraHru3Ma — 3TO:

a) TECHOTHI
b) denorun
c) reHodoHT

7. K aHanu3upyronemMy OTHOCST CKpEIIMBaHUE THUIIA:
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a) AaxAa
b) Aaxaa
c) AAxaa

8. KpoccuHrosepom Ha3bIBaIoOT:

a) cOMMKeHHe TOMOJIOTMYHBIX XPOMOCOM
b) THUIT XPOMOCOMHOI1 TTepecTpOKU
C) OOMEeH y4acTKaMH rOMOJIOTHYHBIX XPOMOCOM

9. deHoTUN — 3TO COBOKYITHOCT:

10.

a) TeHOB OpraHu3Ma
b) TeHOB JaHHOU MOMYJISIIIMK WU BUIA
C) BHEIIHUX U BHYTPEHHUX MPHU3HAKOB OpraHU3Ma

KomuuectBo heHOTHMTIOB TIpH CKpemuBaHu AaxAa B ciiydae MOJHOTO JOMUHUPOBAHUS:
a) 1
b) 2
c) 3

11. Jfurerepo3urora UMeET reHOTHII:

12.

a) AaBB
b) AABB
c) AaBs

KonudecTBO BO3MOXKHBIX T€HOTUIIOB MPHU CKPEIIMBAHUU THIIA AaxAa:
a) 2
b) 3
c) 4

13.5IBeHue CHCINNICHHOI'O HACJI€AO0BaHWA I'CHOB YCTAHOBHII:

14.

15.

16.

17.

a) Mopran
b) MeHnnenn
¢) Muuypun

MoanpukanroHHast U3MEHYUBOCTH CBA3aHA C N3MEHEHHEM:
a) TEHOTHUIa

b) renodonma

c) ¢enoruna

MGTO,Z[, KOTOprfI HCJIB3s UCIIOJIB30BATh AJId M3Yy4YCHHA I'CHCTHUKHU YCIIOBCKA:

a) TUOPUIOIOTHYECKHUI
b) OmoxumMHuUecKuit
C) TEHEaJIOrMYeCKUi

Kak HasbIBaeTcs nepBbii 3akoH I'. Mennens:

a) 3aKOH pacUIeNJIeHUs MPU3HAKOB B COOTHOIIEHUH 3:1

b) 3aKkoH eqMHOOOpPa3Hs TMOPUIOB MEPBOTO MOKOICHHS

C) MPOMEKYTOYHOE HACJIEIOBAHUE ITPH HEIIOJIHOM JOMUHUPOBAHUH

Kaxk HazpiBaetcs Bropoii 3akoH I'. Menaens:
a) 3aKOH PACIICTIJICHUs TPU3HAKOB B COOTHOIIEHUH 3:1
b) 3akoH equHOOOpa3us THOPUAOB MEPBOTO OKOICHUS
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C) MMPOMCEIKYTOYHOC HACJICIOBAHUC ITPU HCIIOJITHOM JOMHWHHUPOBAHUUN

18.Kak Ha3bIBatoTCS1 0COOM, HE JAOIINE PACHICIUICHHS B TIOTOMCTBE:
a) TOMO3HTOTHBIE
b) rerepo3uroTHbIe
C) 0CO0OH ¢ JOMUHAHTHBIMH MPU3HAKAMHU

19.CkpemuBarOT TUTETEPO3UTOTHBIE PACTEHUSI TOpoXa C KEJITOH OKpPAaCKOM M Tiajmkor (opmoit
ceMsiH. CKOJIBKO pa3InYHbIX (PEHOTUIIOB OXKUAETCS B IOTOMCTBE:

a) onauH (HEeHOTHI

b) nBa ¢penoTHmna

c) Tpu eHoTHUra

d) uyertbipe penoTHna

20.CxpenuBaroT JUTeTEPO3UTOTHBIC PACTeHHsI TOpOXa C JKEITOW OKPAcKOW M TIAAKoW (opMoin
ceMsiH. CKOJIbKO pa3IMYHBIX TEHOTUIIOB OKUJAETCS B IOTOMCTBE:

a) 16 reHOTHIIOB

b) 12 renorumnos

c) 9 reHorumos

d) 4 renorumna

21.YV wMblmeil cepas okpacka JOMUHUpPYET Haja uepHou. Kakoil pe3ynbraT oXumaercs OT
CKpELIUBaHUs CEPOM U YEPHOU T'OMO3ZUIOTHBIX JIMHUN MBIIIEH:

a) BCE IOTOMCTBO OyZIET YEpPHBIM

b) oxaHa BTOpas moToMcTBa OyAeT cepoi, OiHa BTOpasi — YepHOl

C) TpH YETBEPTHIX B IOTOMCTBE OyAyT CEPHIMHU, OJJHA YETBEPTask — YEPHBIMU

d) Bce MOTOMCTBO OyneT cepbiM

22 Kakasi OKkpacka IBeTa OXHIAETCs y THOPHIOB OT CKPEIIMBAaHHUS [BYX COPTOB HOYHOMH
KPacaBUIIbI — C KPACHBIMH U C OCIBIMU IIBETKaAMH:

a) Bce ruOpUIbI OyAyT C KPACHBIMH IIBETKAMHU

b) Bce ruOpuabl OYIyT ¢ PO30BBIMHU LIBETKAMHU

c) Bce rudpubl OyayT ¢ OTBIMU IIBETKAMH

d) 1/4 c xpacHbIMU, 2/4 — ¢ po30BbIMH, 1/4 — ¢ GenbIMU LIBETKAMHU

23. CKOJIBKO ayTOCOM B T€HOME YEJIOBEKA:

a) 22 ayToCOMBI
b) 23 ayrocomsl
c) 44 ayrocoMbl
d) 46 ayrocom

24. CKonpKo ayToCOM B I'€HOTHUIIE YETIOBEKa:
a) 22 ayrocomsl
b) 23 ayrocomsl
c) 44 ayrocomsl
d) 46 ayrocom

25.I'nie y 4esoBeKa pacrioyio’KeH T'eH, BBI3BIBAIOIINI reMOpUIIHIO:

a) B X-XpoMOCOMeE
b) B Y-xpomocome
c) B 1-il mape ayrocom

49



d) B 18-if mape ayrocom

26. KopeHb oryBaHYMKa pa3pe3aiy IOIojaM; OAHY MOJOBUHKY BhIPAIMBAIM HA JYTY, APYTYIO —
BBICOKO B Topax. Y BBIPOCIIMX PACTCHUH (KPYITHOTO Ha JYTy M MaJeHbBKOTO B ropax) B3suId
CeMEeHa M rocesuin BMecTe Ha Jyry. Kakoii oxxunaercs pe3ynbrar:

a) TMOTOMCTBO OyZIeT Hepa3Tu4uMO

b) paznuuus OyIyT HE3HAYUTETBHBI

C) TOTOMCTBO OT BBIPOCHIETO B TOpax OAyBaHYMKa Oy/eT Mebue

d) MOTOMCTBO OT BRIPOCHIETO B TOpax OyBaHUMKa OyleT KpyIHee

27. Y10 TaKoe «YHUCTaS JIMHUD:

a) IMOTOMCTBO CaMOOIIBUIIEMOTO PACTCHHUS
b) MOTOMCTBO NMEPEKPECTHOOMBLIAEMOTO PACTCHHUS
C) COPT KYJbTYPHBIX pacTeHUN

28.Uto0 Takoe rereposuc:
a) KpaTHOE FeHOMY YBEIMUYEHUE XPOMOCOMHOTO Habopa
b) otrnanenHas rudpuanuzanus
C) TMOBBIINICHHAs YPOXAMHOCTh UM  JKU3HECTOMKOCTh THUOPHUIOB, TMOMYyYEHHBIX OT
CKpCHIMBAHUS YUCTBIX JIMHUH

29.YucTyro TMHUIO B CEJIEKIIMM )KMBOTHBIX HA3bIBAIOT:
a) copTom
b) mramMmmom
C) mopomoit
d) Bumom

30. YucTyro TMHHIO B CENIEKIIMU PACTEHUN HA3bIBAIOT:
a) copTom
b) mTamMmmom
c) mopojaou
d) Bumom

31. YucTyro JMHUIO B CeNIEKUUHU OaKTepuil Ha3bIBAIOT:
a) CopToM
b) mTamMmmom
c) mopoaou
d) Bumom

32. YucTyro JMHMIO B CEJIEKIIUU I'pUOOB HA3bIBAIOT:
a) CoOpTOM
b) mTamMmmom
C) Tmopoaou
d) Bugom

33. Kakas 3anuch 0003Ha4aeT TETPATUIOUHBIM TEHOTHIT:
a) n
b) 2n
¢) 3n
d) 4n
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34. YpennucHue Ha60pa XpOMOCOM, KpaTHOC IalNIONIHOMY Ha6opy, Ha3bIBaACTCA:

a)
b)

c)

HOJUILIOUIUEHT
reTepPO31UCOM
TYTUTUKALIUEN

35.BeiGepuTte yTBEpKACHHE, HE OTHOCSIIEECS K CBOMCTBAM MYTAIIHi:

BO3HMKAIOT BHE3AITHO

CTOMKO IEPENAOTCS 110 HACIEACTBY

MOT'YT BO3HHMKATh [IOBTOPHO OJIHU U TE€ K€
OTpaHUYMBAIOTCA MPEAEIIAMA HOPMOU pEaKIU

Yci1oBYS BbINOJHEHUS 3a1aHNUS
1. Mecto (BpeMH) BBITIOJIHCHUA 3adaHUs:_3a1aHUC BLINOJHACTCA HA 3dHATHHW B AYIHMTOPHOC

BpEMA

2. MakcumanbHOE BpeMsl BBITTOJTHEHUS 3a/IaHUS: 35 MMH.
3. Bbl MOkeTe BOCTIONB30BaTHCS_COOCTBEHHBIMU 3HAHUSIMHU

IIxaJja oneHkH 00pa30BaTeIbHbIX JOCTHIKCHMIA:

TecToBEIe 3a1aHUs

Kpurepum ouenku:

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIBHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% u MeHee TpaBUIIbHBIX OTBETOB

2.4. KoMIuIeKT 3a1aHMH VISl IPOBEPKHU pasaesia 4. YueHue 00 3BOJTIOIHUA
OPraHn4ecKoro Mupa

3AJAAHME (nucvmennas paboma)

®opma koHTpoJIs1. bruonornueckuit AUKTaHT (D6onroyusi)

OHpe,I[eJ'II/ITe, IMPaBUJIbHO JIM JAHHOC BLICKA3bIBAHUC («z[a» nin ((HeT)))Z

1.
2.
3.
4.
S.

6.

®°

DBOJIOIHSI — 3TO PE3K0Oe, CKauK00Opa3HOEe H3MEHEHHE B OPraHUIEeCKOM MHPE
EcTtecTBeHHBIN 0TOOP — HANIPABIISIONTNI (PaKTOP SBOITFOIIUN

EnuHuiein MUKpO3BOJIIOLUHN SABISETCS MOMYIISIIUA.

[Tpornecc BUI000pa30BaHUsl HA3BIBACTCSI MUKPOIBOJIOIMECH.

[Ipu OwuosoruueckoM mporpecce apeand BHJIa PACIIUPSETCS, YUCICHHOCTh 0CO0ei
YBEJIMUHUBAETCA .

MHorwue BubI, 3aHeCeHHBIC B KpacHYI0 KHUTY, HAXOJATCS B COCTOSTHUHM OMOJIOTHYECKOTO
perpecca .

YenoBek MOKET MOMOYb BUJAaM, HAXOSAIIUXCSA B YTHETEHHOM COCTOSIHUY.
BuyTtpusunoBas 6opb0a 3a cyliecTBOBaHHE HOCUT Hanboliee OCTPBIA XapakTep, TaK Kak

oco0sM B [MOoIyJsiluk -~ OAHOTO  BHUIA HeO6XOI[I/IMBI OJWHAKOBBIC YCIIOBHA IJIA

CYyILLIECTBOBAHMUS.
B pesynpraTe BHYTpUBHUIOBOW OOpHOBI 3a CYIIECTBOBAHWE Yy PA3IMYHBIX OPTaHU3MOB

MOSIBUWINCH TPUCTIOCOONICHUS, HEOOXOIUMBIE ISl CJIOKHBIX B3aMMOOTHOUICHUSAX APYT C
IpYyroM.

YciaoBusi BbINOJHEHUS 3alaHuA
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1. Mecto (BpeM}I) BBITIOJIHCHUA 3adaHUA:_3aJdaHUC BLIIOJHACTCA HA 3aHATHU B AYAWUTOPHOC

BpEMA
2. MakcumanabHOE BpPCEMs BBIIIOJIHCHHUA 3aJaHUA: 7 MUHH.

3. Brl MOkeTe BOCIIOIB30BATHCS_COOCTBEHHBIMH 3HAHUSIMHU
ITkana oneHKH 00pPA30BaATEIbHBIX I0CTHKCHUI:
Bbrnonorndeckuii IMKTaHT

Kpurepun onenkn:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIIbHBIX OTBETOB

«3» - 79 — 70% mpaBWIHHBIX OTBETOB

«2» - 69% u MeHee MpaBUIBHBIX OTBETOB

3AAAHME (nucomennas paboma)
®opma KoOHTPOJsA. CaMOoCTOsSTENbHASI KPAaTKOBPEMEHHasl paboTa (3aKperuisonias)

1. 3anmoanure CXEMY, IIPUBEAUTE IPUMEPLI U caejaiiTe BLIBO,.

Buzsl 60pb0bI 32 CylecTBOBaHUE
L.
2.

3.60pp0a ¢ HEOIAroNMPUATHBIMHU YCIIOBUSIMH

2. IlpuBeauTe BAPHAHTHI JAHHBIX NMPHUCIOCOOJEHU U PUMEPbI OPraHU3MOB, J1JIs
KOTOPBIX OHH XapaKTePHbI:

dopma Tena Oxkpacka

Yci10BUS BLINOJIHEHUS 32JAHUSA

1. MecTto (BpeMsi) BBINOJIHEHHS 3a/laHUs:_3a/IaHUE BBIMOIHAETCS HA 3aHATUU B ayIMTOPHOE
BpeMs

2. MakcuManbHOE BpeMsl BHIITOJIHEHUS 3aJjaHMsL: 15 MUH.

3. BeI MOKeTe BOCIIO/IB30BaTLCI_COOCTBEHHBIMU SHAHUAMU, TCTPAAAMU, 2366HI/IK&MI/I

HlIxana oueHkH 00pa3oBaTebHbIX J0CTHKEHHMIA:
CaMocTosiTenbHas KpaTKOBpEMeHHas paboTa

Kputepun onenkn:
Beinonnenue npakrnuecku Beeit pabotsl (He MeHee 80%) — MookUTeNbHAs OLIEHKA

3AAAHME (nucomennas paboma)
®opma koHTpoJIsi. KoOMOMHUpOBAaHHBIE MHCHMEHHBIE 3aJaHMUS.

IBOJIOIMSA
A (TecTOBBIE 32IaHUS ¢ BLIOOPOM OIHOTO NMPABUJILHOIO OTBETA)
1.JIro6ast mprcnocoOIeHHOCTh OPraHU3MOB HOCUT OTHOCUTENBHBIN XapakTep, MOTOMY UTO:

a) JKU3HH 3aBEPIIACTCS CMEPTHIO
b) amanrarus nenecooOpa3Ha B ONMPEIEICHHBIX YCIOBUIX
c) wuzaet 6opnba 3a CyIecTBOBaHNE

2.AHaJIOTUYHBIMU OpPTraHaMU y PACTEHUMN SBIISIOTCS:

a) KOpPEHb U KOPHEBUIIIE
b) JUCT M YaIEeTUCTHK
C) THIYMHKH H MTECTUK
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3.K BHyTpuBH10BOI 60pHOE 3a CyIIECTBOBAHHE OTHOCHUTCS:

a)
b)

c)

napa3uTu3M
KOHKYPEHIIMS
XUIIHUYECTBO

4.0OHOBHOM MPUYNHOMN OOPHOBI 32 CYIIECTBOBAHUE SIBIISETCS:

a)
b)

c)

BO3MOXKHOCTb 6CCHpC,Z[CJ'ILHOFO Pa3MHOXKCHU A
HaCJICICTBCHHAs U3MCHYHNBOCTD
OrpaHUYCHHOCTD TCPPUTOPUHN U THUIITU

S. IlpucnocoburenbHas OKpacka, MO3BOJAIONIAS HE3ALUIIEHHOMY OpraHu3My IOXOIUTh Ha

3alIUIICHHYIO OCO6B, Ha3bIBACTCA:

a)
b)

c)

MUMHKPUS
MaCKHUPOBKa
npeaynpexaaonas OKkpacka

6. IIpenynpexnaronias OKpacka UMeeT:

a)

00Xbsl KOPOBKa

b) ctpekosza

c)

0abouka OeJrstHKa

7. YrHeTeHue KyJIbTYPHBIX PACTEHUM COPHBIMM CBSI3aHO:

a)

C BHYTPUBHUIOBOH 60pb0O0it

b) mexBumIOBOI OOpPHOOI

c)

00pB00Ii C YCIIOBUSMU CPEIIbI

C (pa3BepHyTbIii OTBET, 10 BADUAHTAM)

Bapuanr 1

[TpuBeauTe mpuMeps! aAanTaluy K HEIOCTATKy BIAard y pacTeHUH.
UYem oTnmyaaercst Ononoruueckas u reorpadudeckas uzoinsnus? IpuBeaqure npumepsl.
[TpuBeauTe mpuMepsl afanTaluy K HEJOCTATKY BJIAark y )KUBOTHBIX.
Bapmuanr 2
[IpuBeauTe mpuMeps! aAanTaluy K HEOCTATKY TEIJIa Y )KUBOTHBIX.
YeM oTiimyaeTcsi BHYTPUBUIOBAS M MEXBHI0Bas Oopb0a 3a cymectBoBanue? [Ipuseaure

IPUMEPbI BHYTPUBUAOBON OOPHOBI.
[IpuBenuTe npuMepsl aAanTauuu K U30bITKY BOJbl Y PACTCHUH.

Hwxe nepeuncnsercs psj sSBICHUN B OpraHU4eCKOM MHUpE:

1.MuxkposBomronus
2.Ilomynanus
3.MHoroo6pa3Bue BUI0B
4 3omsamms

5.Myranus

Bbi6epuTe U3 BhllIeNepeYHCIEHHOr0 NPaBUJIbHbIE 0TBETHI HA CJIeIYI0lIie BONPOCHI:

1.
2.

Kaxk Ha3pIiBaeTcs SBONMIOIMOHHBIN MPOIECC BHYTPH BUIA?
Kak  HaspiBaeTcsi  BO3HUKHOBEHHE  Tperpaj, MPEmsITCTBYIOUIMX  CBOOOJHOMY

CKpCHIMBAHUIO U CMCUICHUIO HOHy.TI}II_II/Iﬁ OJHOT'O BI/Il[a?
Kak HaswiBaeTcs CquafIHOC BO3HHMKHOBCHHE B IIOIYJIIIHUU Y Kakoi-1100 0coOM HOBOTO

MpHU3HaKa B pe3ysbTare u3MeHeHus rexa (ysactka JJHK)?
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4.
3.

B yem 3akitouaeTcs pe3ynbTaThl €CTECTBEHHOTO 0TOOpa?
Kakol rpynmnoit opraHu3MoB MOKHO Ha3BaTh KOJIOHUIO KPOTOB WIIH 3apOCIU KPaIluBbI?

YciaoBus BbINOJHEHUS 3a1aHUS
1. Mecto (BpeM}I) BBIIIOJIHCHHUA 3aJaHUs:__3aJ1daHUC BBINOJHACTCA Ha 3aHATHH B

AVIUTOPHOE BPEMS
2. MakcumanbHO€ BpeMsl BBIIIOJHEHUS 3a/1aHUS: 30 MHH.

3. Bel MOKeTe BOCIOIB30BaTHCS_COOCTBEHHBIMHY 3HAHUSIMU
IlkaJjia oueHKH 00pa30BaTEJbHbIX I0CTHKEHMI:
[TuceMenHas npoBepouHas paboTa

Kpurepun onenkn:

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIIbHBIX OTBETOB

«3» - 79 — 70% npaBWIBHBIX OTBETOB

«2» - 69% u MeHee IPaBUWIBHBIX OTBETOB

®opma koHTpoJIs1. buonornueckuii TUKTaHT (Pazeumue opeanuieckoeo mMupa)

Bri6epuTte npaBuiibHbIE YTBEPKICHUS:

1. TlepBBIMH pacTEHUSMH Ha CYIII€ ObUTH ITCUTO(PUTHI
[lepBbIMH CEMEHHBIMH PACTEHUSIMUA OBUTH TUIAYHBI

[lepBpIMU pacTeHUSMU Ha CyII€ OBLIU TOJOCEMEHHbBIE
[lepBbIMH CEMEHHBIMH PACTEHUSIMUA OBUTH XBOIIU

[lepBpIMU KUBOTHBIMU Ha 3eMJjie ObUTH KUIICUYHOMOIOCTHBIE
3eMHOBO/IHBIE TTPOU3OIILIN OT PHIO

[TepBbIMU KMBOTHBIMU Ha CyIIIe OBLTN MTPOCTEHIINE

Pr10BI ipon301LN OT OecuepenHbIx

[lepBBIMU MHOTOKJIETOYHBIMU PACTEHUSMHU ObUTH MCUIO(UTHI
10. ITepBBIMH MHOTOKJIETOYHBIMH PACTEHUSIMH OBUTH BOJOPOCIH

ORI AR WN

Yci1oBYS BbINOJHEHHS 3a1aHUSA

1. Mecto (BpeMsi) BBIMOJIHEHHS 3a/laHusl:_3a/laHuEe BBINOJHAETCS Ha 3aHATUU B ayIMTOPHOE

BpEMA

2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/IaHHUS: 7 MHH.
3. Bel MOXeETe BOCIOIB30BATHCS_COOCTBEHHBIMU 3HAHUSMU
IITkana oleHKH 00Pa30BaATEJIbLHBIX JOCTHKEHHI

buonornyeckuii TUKTaHT

Kpurepun oueHku:

«5» - 100 — 90% npaBUIBHBIX OTBETOB
«4» - 89 - 80% npaBUIBHBIX OTBETOB
«3» - 79 — 70% npaBUIbHBIX OTBETOB
«2» - 69% u MeHee TpaBUIIbHBIX OTBETOB

3AAAHME (nucomennas paboma)

®opma KoOHTPOJsA. CaMOCTOsTENTbHASI KPAaTKOBpEMEHHasi paboTa (TpEeHUPOBOYHAS)

1.

JlapBUH TIPUBOAMT CIEAYIOMIMNA PUMEP W3 MPAKTUKU (hepMepoB-OBILEeBOIOB ['epmanuy.
B Cakconun, kxorjga sIrHATa OTHUMAOTCA OT MaTepH, KaXKIOTro STHEHKa IO odepenu
CTaBAT Ha CTOJ, YTOOBI TIIATEIILHO OCMOTPETh €ro pyHo u dopmy Ttena. Jlydmume
OTOMpArOTCA Ha TUIEMS U TIOJIY4YaloT epBOE KJIEHMO, OCTaIbHBIX 00peKaroT Ha yoou. Tak
MOCTYNAIOT HECKOJIBKO pa3, Mocje Yero JIMIIb HAUIy4lIie Mo KaueCTBY IIepCTH OapaHbl
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Y OBIIbI TOJYYalOT OKOHYATeNbHOE KielMo. Masleiiiiero HecoBepIeHCcTBa JOCTaTOYHO,
9TOOBI )KHBOTHOE OBLIIO 3a0paKoBaHO.
Bonpoc: O kakoi#t hopMe UCKYyCCTBEHHOTO 0TOOpa TOBOPUTCS B JAHHOM NpuMepe?

2. Y. [apsun Bo Bpems KpyrocerHoro myremectBus (1831-1836) usyuan B HOxHoI
AMepHKe TSDKETYIO JKU3Hb MOMYAUKHX KOPEHHBIX JKUTENeH — WHACHIIEB, BHITECHEHHBIX
OenpIMH KoJTOHM3aTopamMu Ha 0. OTHEHHas 3eMJII M TOSTOMY OTCTAaBIIMX B CBOEM
KyJAbTYpHOM pa3BUTHH. J[apBUH PO HHUX MHIIET, YTO «IUKAPH» BO BpeMs JIF0O0T0 rojioaa
COXpaHSIOT Ha TUIeMsI XOTs Obl HECKOJNbKO CBOMX Jydmmx cobak. Bompoc: O kakoit
(hopMe oTOOpa rOBOPUTCS B TAHHOM MIprMepe?

3. Ilepeuncnure, Kakue 0COOEHHOCTH JUKOTO MpEKa YEJIOBEK YUUTHIBAET NPU COJIEP>KAHUU
JIOMAITHHUX KYP.

4. HapoaHas MyApOCTb ITacUT: «XOPOIIUHN YXOJ U 3aXyJIaJOT0 KOHS CHIEJIAaeT CKaKyHOM». B
KaKOM CITy4dae 3TO CIPaBEUINBO, a B KAKOM HET?

YcioBus BbINOJHEHUS 3aIaHUS

1. Mecto (Bpemsi) BBITIOJTHEHUSI 3aJIaHMs:_3aJIaHUE BBIMIOJHICTCS HA 3aHATHH B aYTUTOPHOE
BpeMs

2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/JaHHS: 10 MHH.

3. Bbl MOXeTe BOCTIONB30BaThCSA_yUeOHUKAMU, TETPAISIMH

IlTkana onleHKH 00pPA30BATENbHBIX T0CTHKEHHUI:

KpaTtkoBpemeHnHast caMmocTosTebHas paboTa

Kpurepum ouenku:

Brimonnenue npakruyecku Bceit paboTsl (He MeHee 80%) — MoMoKHUTeNbHASL OLIEHKA

3AAAHUME (nucvmennas paboma)
®opma koHTpoJIsi. CaMocTOATENbHASI KpaTKOBpEMEHHas paboTa (TPEHUPOBOUHAS)

1. IlogcuMtaHo, YTO MOTOMCTBO OJHOTO OAyBaH4YMKa yepe3 10 JeT MOKET HUCUUCIATHCS
mupport 10" osksemruipoB.  JIis  paccelNieHHs TAaKOro KOJIMYECTBA  IOTOMKOB
notpeboBaigoch TeppuTopus B 15 pa3 Oonbluasi, 4eM BCS HMOBEPXHOCTh CYIIM Hallen
ruraneTsl. OHAKO 3TOTO B MPHUPOZE HE MPOUCXOmuT. Kakne mooKeHus: 3BOIOIMOHHOTO
YU€HHUS TOMOTYT OOBSCHUTH TaKoe sSIBJICHHE?

2. B kaxpoi mmike enu pazubaercs 6onee 100 cemsn. IIpubnusurenbHble BHIYUCICHUS
MOKAa3bIBAIOT, YTO OJHO JepeBo enu MoxeT natb 9000 cemsH B rox. OmnHa ocoOb
wiogoHocuT B TeueHue 50-60 net. Bompoc: nouemy ke JrOAIM MPUXOAUTCS BCE BPEMSI
3a00TUTHCS 00 UCKYCCTBEHHBIX HACAXKICHUSIX €IIeii?

3. VY cra npou3BOJILHO BHIOPAHHBIX MEIOHOCHBIX ITUEJ JUITMHA TYOBI C SI3BIYKOM (XO00OTKA)
OKa3aJioch HEOJMHAKOBOM: 12 ocoleil nMeno camblii ManeHbkH X000TOK; 10 — Hanbomnee
JUIMHHBIA, a 78 muen uMenu XOOOTKM CpeIHHX pa3MepoB C HE3HAYUTEIbHBIMU
OTKJIOHEHUSAMHU. Bompoc: kakoe 3HaueHUE 711 )KU3HU MOMYIISIUA UMEIOT 3TH pa3inndus?

Yci1oBYS BbINOJHEHUS 3a1aHNAS

1. Mecto (BpeMH) BBITIOJIHCHUA 3adaHUA:_3aJ1dHUC BLIIOJHACTCA HA 3aHATHU B AYAWUTOPHOC

BpeMs
2. MakcumanbHO€ BpeMsl BBIIIOJTHEHUS 3a/1aHUS: 10 MUH.

3. Bbl MOkeTe BOCTIOIB30BATHCS_yUCOHUKAMU, TETPAISIMHU
IIIxajia onleHKH 00Pa30BaATEJdbHBIX TOCTHKEHMI
KparkoBpemeHnHast camocrosiTesibHasi pabota

Kpurtepun ounenku:
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Brinonnenne npaktnyecku Bceit paboTsl (He MeHee 80%) — MooKHUTeNbHAs OLIEHKA

3AAAHME (nucomennas paboma)
®opma KoOHTPOJsA. CaMOCTOsTENTbHASI KpAaTKOBpEMEHHasi paboTa (TpEeHUPOBOYHAS)

1. B rHe3max coB 4acTO MOYKHO OOHAPYXHUTh Pa3HOBO3PACTHBIX MTEHIIOB. Y TOJSIPHON COBBI
CTapIine MOSBISAIOTCS B WIOHE, a MIIAJIINE NTEHLBI — B Hioyie. Y (UINHA BCE MTEHIIBI
cTapie oauH apyroro Ha 5-7 gHeil. KakoBo Omosornueckoe 3HaY€HUE ITOTO SBJICHUsA?

2. Manbku TPECKH 4acTo MOCENAIOTCS MO/ KOJIOKOIOM HEKOTOPBIX BUJIOB Mey3, Iynajblia
KOTOPBIX S0BUTHI. Kak MOTIIO BOSHUKHYTH TaKoe SIBIICHHE.

3. Ocobu OonbIIMHCTBA BHJAOB PpACTEHHM NPOU3BOAAT MHOIO CIOp, HAaCEKOMBbIE

OTKJIaAbIBAIOT 0O0JIBIIIOE KOJTMYECTBO SIAIT, pBI6BI MCUYYT MHOTI'O UKPBEI. Kaxoe 3HaueHme 310

HMeEET I BUIA B IIEJIOM?
4. BcrnomHHTe 00pa3 KH3HH IEYEHOYHOTO COCAJIbIIMKAa M Oblubero 1enHs. Kakue

NPUCHIOCOONCHNsT K TMapasuTU3My €CThb Y OTHX JKMBOTHBIX? B yem 3akmouaercs
OTHOCHTEINIbHBIN XapaKTep 3TUX MPUCIIOCOOICHHI?

Yci10BUS BLINOJAHEHUS 32JAHUSA

1. Mecto (BpeMsi) BBIMOJIHEHUS 3a/laHUs:_3a/laHue BBIMOIHAETCS HA 3aHATUU B ayIMTOPHOE
BpeMs

2. MakcumanbHO€E BpeMsl BBIIIOJTHEHUS 33/1aHUS: 20 MUH.

3. Bbl MOXeTe BOCIIONIb30BaThCS_yUeOHUKAMHU, TETPAJIIMU

Ilkaja oneHkH 00pA30BATEIbHBIX I0CTHKEHHUIA:

KparkoBpemeHHast camocTosiTeNbHast pabora

Kpurepun ouenku:

Beinonnenne npakrnyecku Bcelt paboTsl (He MeHee 80%) — MooKHUTeNbHAs OLIEHKA

3AAHUME (nucvmennas paboma)
®opma KoHTPOJIst. CaMOCTOsITENTbHASI KPAaTKOBPEMEHHAsI paboTa (3aKpeIuIstonias)

1. Pasnuunas cymp0a cloXwiack y TpexX ocoOed OJHOro BHJa KOJIOKOMb4YMKa. OaHO
pacTeHue emie N0 LBETeHHs ChENd MPOXKOPJIMBBIE TYCEHHUIbl (MX MPHUBICKIN 0oJje
HEXXHbIE, YeM Yy JPYTUX JIUCThS); IPYroe Morudjao OCeHbI0 M HE OCTaBMIJIO MOTOMCTBA
(0a00YKHU-OMBUINTENM HE TOCETHIIM IBETOK — €ro BEHYHMK OKasalcsi 0e3 apomara u
3eJIeHbIM), JIUIIb y TPEThEro pacTeHHs CeMEHa YCIeNHu co3peTh. Bompocsl: a) kakue
0cOo0M ClelyeT CYUTATh «HEYIaYHUKAMU» B )KM3HEHHOM COCTSI3aHUU? B) KaKOE PacTeHHE
Moru6II0 U3-3a HAPYLICHHUS B3aUMOTIOMOIIU MEX]Ty PACTEHHEM U HACEKOMBIMU? T) K YeEMY
MOXKET TPHUBECTH €XKETOJHO TOBTOPSIONINIICS TaKoe €CTeCTBEHHBIH OTOOp cpeau

KOJIOKOJIBYMKOB?
2. VYV MHOTMX BHUJOB pacTE€HUI IIBETKHM UMEIOT MPUCIOCOONEHUS K OINBUICHUIO C MOMOIIbIO

HaceKoMbIX. [loyemMy OTH mNpUCTIOCOONEHUsT OKa3bIBaloTCs HEIDPEKTUBHBIMU B
noxByto moroay? Ilodemy nmoknnmwBas M MPOXJIaaHAsl MOTO/A B MEPUOJ IBETCHUS

IUIOZOBBIX J€PEBbEB MPUBOIUT K CHIDKEHHUIO YpoxKasi PpyKTOB?
3. Haiigute y TOHOpOXXKHHMKA  YEpPThl  MPHUCIOCOOJCHHOCTH K  BBITANTHIBAHUIO,

MCXaHNUYCCKOMY IMOBPCIKIACHUIO.

YciaoBusi BbINOJTHEHUS 3aaaHuA

1. Mecto (Bpemsi) BBIMIOJHEHUSI 3a/IaHMsI:_3aJIaHUE BBIMIOJHIECTCS HA 3aHATHH B ayJIUTOPHOE
BpeMs

2. MakcuManbHOE BpeMsl BHIITOJIHEHUS 3aJjaHUsL: 20 MUH.
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3. BbI MOXETE BOCIIOIL30BATHCS y‘-IC6HI/IKaMI/I, TETpaaAMU

Hikana oueHKH 00pa30BaATENbHBIX TOCTHKEHHI:
KpatkoBpemeHnHast caMmocTosTenbHas paboTa

Kpurepun ouenku:
Beinonnenne npakrnyecku Bcelt paboTsl (He MeHee 80%) — MooKHUTeNbHAs OLIEHKA

3AAHUME (nucvmennas paboma)
®opMa KOHTPOJIA. TecToBbIC 3a1aHMs

Pa3BuTHe oprannyeckoro Mupa
A (TecTOBBIE 32IaHUSA C BLIOOPOM OTHOTO MPABUJIBHOTO OTBETA)
1.ITepBbIMU (HOTOCHHTE3UPYIOMIMMHI OPTraHU3MaMU OBLIN:

a) [HMaHOOAKTEepUH
b) rpubds
c) 0ecro3BOHOYHBIC

2.BBIX0/1 pacTeHHi Ha CYILy MPOU3OIIET:

a) B OpJIOBUKE
b) B cuype
C) B JCBOHE

3.BnepBble cEeMEHAMHU CTaIM Pa3MHOKAThCSL:

a) TOJIOCEMEHHBIC
b) cemeHHBIE TAOPOTHUKU
C) TOKPBITOCEMEHHBIC

4.BbIX0/1 ’KUBOTHBIX Ha CYIIY MPOU3OIIEIN:
a) B JCBOHE
b) B kapOoHe
C) BIEpMHU

5.PacuBeT nmpecMbIKaOMUXCsl MPOU30IIET:

a) B KapOoHe
b) BrOpe
C) B IajJcoreHe

6.HepBI)IC TCIIJIOKPOBHBIC JKUBOTHBIC ITOSABHUIINCD:

a) B IaIeo30€
b) B kaiiHO30€
C) B Me3030¢

7.0ns1TH! JI. [TacTepa nokas3anu BO3MOKHOCTD:

a) CaMO3apOXKICHUS KU3ZHU
b) MOsBIEHUS )KUBOTO TOJIBLKO U3 KHBOTO
C) 3aHECEHUS «CEMSH KHU3HI» M3 KOCMOca

8.B cootBercTBuM ¢ runore3oi A. Onapuna:

a) JKU3Hb MMEPEHOCUTCS C TUIAHETHI Ha TUTAHETY

b) KH3HB MOSBWIIACH OJHOBPEMEHHO C TOSIBJICHHEM 3eMJTH
C) >KHM3Hb 3apoAuiiach Ha 3eMJiie B BOJIaX MEPBUYHOIO OKEaHa
d) >kxu3Hb Ha 3emIIe CYIIECTBYET BEUHO



9.CornacHo MmpeacTaBIeHUSIM O BOSHUKHOBEHUH JKUBOTO U3 HEXXHBOTO B MEPBUYHON aTMocdepe
He OBLIO:

a) Bomopoaa

b) kucmopona

Cc) MeTaHa

d) BombI

10.I'onocemeHHbIE TPOU3OILIN:
a) OT MXOB
b) ot mayHoB
C) OT NaroOpOTHUKOB
d) ot xBomei

11.ITokpbeITOCEMEHHBIEC TPOU3OIILIHU:
a) OT MXOB
b) OT rooceMeHHbBIX
C) OT MaropOTHUKOB
d) ot Bogopocneit

B

12.PacrionoxuTre rpymiibsl >KMBOTHBIX B IOPSIJIKE NX BOZHUKHOBEHUS:
a) IpPeCMbIKAIOIUECs
b) OecuepenHbie
C) 3EMHOBOJHBIC

d) pbIOBI
€) TTHIBI

13.PacrionoxuTre rpymisl paCTeHUI B OPSAKE UX BOSHUKHOBEHUS:

a) TOKPBITOCEMEHHbIE
b) mcunmoduTe

C) MaNOpPOTHUKHU
d) romocemenHbie
€) BOIOPOCTH

YcaoBus BINOJHEHUS 3a1aHUS

1. Mecto (BpeMsi) BBINOJIHEHUS 3a/laHUs:_3a/IaHUE BBIMOIHAETCS HA 3aHATUU B ayIMTOPHOE
BpeMs

2. MakcumanbHOE BpeMsl BBITIOJTHEHUS 3a/JaHHS: 30 MHH.

3. Bbl MOXeTe BOCIIONIb30BaTHCS_COOCTBEHHBIMU 3HAHUSAMU

Ilxkaja oueHkH 00pa30BaATEIbHBIX J0CTHKEHHUIA:

TecroBsle 3ananus ypoBHs A, B

Kpurepun onenku:

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% mpaBWIBHBIX OTBETOB

«3» - 79 — 70% npaBUIBHBIX OTBETOB

«2» - 69% u MeHee MpaBUIbHBIX OTBETOB
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3AJAAHUME (nucvmennas paboma)

®opma koHTpoJIs. buonornueckuii qUKTaHT (IIpoucxoocoenue u pazsumue uenosexa)
Omnpenenure, MpaBUIBHO JIM JAHHOE BbICKa3bIBaHHUE («1a» WU KHET»):

1. YenoBek OTHOCHUTCS K KJIACCy MJIEKOIUTAOIIUX

2. KomynkoBasi KOCTh B CKeJIEeTe YelIOBEKa — aTaBU3M

3. AnneHjaukc y 4eloBeKa — pyAUMEHT

4. T'ycTol BOJOCSHOM MOKPOB y YEJIOBEKA — aTaBU3M

5. OObeM Mo3ra COBPEMEHHOTO UYeoBeka cocTasser ot 700 xo 1250 cm®

6. Uenosek u yenoBekooOpa3Hbie 00€3bsHbI — OJIM3KOPOACTBEHHBIE OPTraHU3MBI

7. TpynoBas nesTeNbHOCTb, OOLIECTBEHHBIH 00pa3 KU3HU, p€Ub U MBILUIEHUE OTHOCSTCS K

COLIMAJIBHBIM (haKTOpaM
8. JIBmwxylmumu cujiaMu aHTPOIIOTeHe3a SIBISUTUCH TOIBKO COLUaIbHbIE (PaKTOPBI

YciaoBus BbINOJHEHUS 3alaHuA

1. Mecto (BpeM}I) BBITIOJIHCHUA 3adaHUA:_3aJdHUC BLIIOJHACTCA HA 3aHATHU B AYJAWUTOPHOC

BpEMA
2. MakcumanabHOE BpPCEMs BBIIIOJIHCHHUA 3aJaHUA: 7 MUHH.

3. Brl MOkeTe BOCIIOIB30BATHCS_COOCTBEHHBIMH 3HAHUSIMHU
ITkana oneHKH 00pPA30BaATEIbHBIX I0CTHKCHUI:
Bbrnonorndeckuii IMKTaHT

Kpurepun onenkn:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIIbHBIX OTBETOB

«3» - 79 — 70% mpaBUIBHBIX OTBETOB

«2» - 69% u MeHee MpaBUIbHBIX OTBETOB

3AAAHME (nucomennas paboma)

®opma KOHTpOJsA. buonorndyeckuit OykBeHHBIH AWUKTAHT (IIpoucxodxcoenue u pazeumue
yenoeexa)
BMmecTo Touek BIUIINTE COOTBETCTBYIOIIUE OTBETHI:

1. Homo sapiens — onuH W3 MpeACTaBUTENEH Kiacca MIICKOMHMTAIONINX, OTHOCSIIUXCS K
oTpsay...
K yenoBexoobpa3HbIM 00€3bsiHaM OTHOCSITCSL. . .
Bce moau, Hacensromue 3eMITio B HACTOSIIEE BpeMs, IPUHAAJICKAT K BULY. ..
EnunnyHOe mosiBieHue y 4enoBeKa MPU3HAKOB PEKOB. . .
Peus, MbIIITEHUE, TPYZ OTHOCSTCS K. ..(haKTOpam
HacnenctBenHass u3MeHUMBOCTh, OOpb0Oa 3a CyIIECTBOBaHHE, €CTECTBEHHBIM OTOOp
OTHOCATCH K...(aKTopam
Hayxa o pacax, nX BOSHUKHOBEHHUH M Pa3BUTHH. . .
Hannuue y denmoBeka pyAMMEHTOB W aTaBU3MOB CBUJETEILCTBYET O MPOUCXOXKICHUU

DB W

i

YenoBeKa oT. ..
9. OpraHoMm u IPOAYKTOM TPyHa SIBISETCA. ..
10. YenoBeuecTBO 00pazyeT Tpu OONBIINE PACHL:. ..

Yc10BUS BBINOJIHEHHS 321AHUS

1. MecTto (BpeMsi) BBINOJIHEHMS 3a/laHUs:_3a/IaHUE BBINOIHAETCS HA 3aHATUU B ayIMTOPHOE
BpeMs

2. MakcuManbHOE BpeMsl BHIITOJIHEHUS 3aJjaHUsL: 10 MUH.

3. Bbl MokeTe BOCIIOJIb30BATHCSI_COOCTBEHHBIMU 3HAHUSMU

Hlxaja oueHkH 00pa3oBaTeIbHbIX J0CTHKEHHUIA:
buonornyeckuii ITUKTaHT
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Kpurepun onenkn:
BrinonHenue npaktuuecku Beeil pabotsl (He menee 80%)  — MOJIOKUTENbHAS OLIEHKA

3AAAHME (nucomennas paboma)
®opma KoOHTPOJIsA. KpaTkoBpeMeHHasi caMOCTOosATeNIbHAs paboTa (3aKperIstonas)

1. VYueHble BBIACIAIOT TP OCHOBHBIE PACHI: €BPONEOUAHYIO, MOHTOJIOUAHYIO, HEIPOUIHO-
aBcTpanmonnnyro. Kakwe QeHOTHNB WMEIT oM JaHHBIX  pac?  Onummre
KJIIMMAaTUYECKUE YCJIOBHS, B KOTOPBIX MPOXHUBAIOT JIIOIU 3TUX Pac, YKAKUTE YEPThI
MPUCTIOCOOJICHHOCTH K ’KU3HU B 3TUX YCIIOBUSX.

2. BeprukanpHOE TOJIOKEHUE TYJIOBHINA Yy 4YellOBEKa OOYCIOBHIIO P W3MCHCHUU B
CTpPOCHHH CKeneTa (0COOEHHO MO3BOHOYHUKA, Ta3a, KUCTH), MYCKYJIaTypbl B BHYTPEHHHUX
opraHoB. B yem 3akiiouaroTcst 3TU U3MEHEHUS, U KAKOBO UX 3HAYCHUE?

3. «YenoBek OAHOBPEMEHHO M OHOJIOTMYECKOE CYIIECTBO M COLMalbHOE». Kak MOXHO
OOBSCHUTH TAaKOE BhIpaykeHHE?

YcioBus BbINOJHEHUS 3a1aHUS

1. Mecto (Bpemsi) BBINOJIHEHUS 3a/laHuUs:_3a/IaHUE BBINOIHAETCS HA 3aHATUU B ayIMTOPHOE
BpeMs

2. MakcumanbHO€E BpeMsl BBIIIOJIHEHUS 3a/1aHUS: 20 MMH.

3. Bbl MOXeTe BOCIIONIb30BaThCS_yUeOHUKAMU, TETPAIIMU

IIxkajua oueHkH 00pa30BATEIbHBIX J0CTHKEHHUIA:

KpatkoBpemeHHast camocTosiTenbHast pabora

Kpurepun onenkn:

Beinonnenue npakrnuecku Beeit pabotsl (He MeHee 80%) — MonoKuUTeNbHas OLIEHKA

3AJAAHUME (nucvmennas paboma)
®opMa KOHTPOJIsI. TecToBbIC 3aaHUS
IIpoucxoxkaeHue u pa3BUTHE YeI0BeKA
A (TecTOBBIE 32IaHUS ¢ BLIOOPOM OIHOT0 NMPABUJIBHOIO 0TBETA)
1. K mepBbIM COBPEMEHHBIM JIFOJISIM OTHOCST:
a) HeaHJepTaJbIla
b) KpomaHbOHIIA
C) MHUTEKAHTPOIIa
d) pamanureka
2. K apeBHEWIINM JIFOASIM OTHOCUTCS:
a) HeaHJepTaJiell
b) kpomMaHBOHEI]
C) MMTEKAHTPOII
d) aBcrpanonurex
3. B »moxy BEIUKOro OJICACHEHUS KIIIH:
a) KPOMaHbOHIIBI
b) HeaHngepTambIbI
C) CHHAHTPOIIBI
d) muTeKaHTpOIBI
4. YenoBek yMenblii, N3rOTaBIMBABILIUN U3 KaMHS OPYIUS TPYAA, OTHOCUTCS:
a) K JPEBHEUIINM JIFOIIM
b) K ApeBHHUM JIIOIIM
C) K HOBBIM JIFOJSIM
5. PazButuio pyku Kak opraHa u npojykTa crnoco0CTBOBAJIO:
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a) NPSAMOXOXKJIEHUE
b) cTpoenue pyku
C) MBbIIUJIEHUE
d) Bce aTu dakTopHI
6. K coumanbHbIM (pakTOpam 3BOIIOIUH YeTOBEKa OTHOCHUTCS:
a) HalpaBJIeHHas AESITEeIbHOCTD (TPYL)
b) ecrecTBeHHBII OTOOP
C) HW3MEHUYHBOCTH
7. K 6uonornyeckum (pakropam aHTPONOTreHE3a OTHOCUTCS:
a) peub
b) ecrecTBeHHBII OTOOP
C) MBIIIJIEHNE
8. K pymumenram otHOCATCS:
a) KOITYUKOBBIE KOCTH
b) xBocTatocTh y nMojei
C) MHOTOCOCKOBOCTh
9. K araBu3zmam OTHOCHUTCS:
a) CKJaJKa B yTOJIKE Iia3a
b) 0OHIBHBIN BOJIOCAHON MOKPOB
C) ammeHIuKC

YciaoBus BbINOJHEHUS 3a1aHUS

1. Mecto (BpeMsi) BBIMIOJIHEHHS 3a/laHUs:_3aJlaHuEe BBIMONHACTCS HA 3aHATUU B ayIMTOPHOE
BpeMs
2. MakcumanbHO€ BpeMsl BBIIIOJHEHUS 3a/1aHUS: 25 MUH.

3. Brl MOXeTe BOCIIOIB30BATHCS_COOCTBEHHBIMH 3HAHUSIMU
Ilkana oneHKH 00pPa30BaATEIbHBIX I0CTHKCHUI:
TecrtoBble 3amanus A

Kpurepun onenkn:

«5» - 100 — 90% mpaBUIBHBIX OTBETOB

«» - 89 - 80% npaBUIIbHBIX OTBETOB

«3» - 79 — 70% npaBWIBHBIX OTBETOB

«2» - 69% u MeHee PaBUWIBHBIX OTBETOB

3ANAHUSA (npaxmuueckue pabomwvr Ne 9,10)
Mopdosornueckue 0cOO€HHOCTH PacTeHUH Pa3INYHbIX BUAOB

Ilens: oOecmeunTh YCBOCHHE YYAIUMUCS TOHSATUS MOPQOJIOTHYECKOr0 KpUTEpUs BUA,
3aKpENHUTh YMEHUE COCTABIISTH OMHMCATEILHYIO XapaKTePUCTUKY PACTCHUI.

Obopyooeanue: xvBble pacTEHUs WM repOoapHbIe MaTepHallbl pACTEHHI pa3HbIX BUIOB.

Xoo pabomur:

1. Paccmotputre  pacTteHuss JBYX BHUJAOB, 3alHUIIATE WX HAa3BaHUS, COCTaBbTE
MOP(}OJIOTHYECKYIO XapaKTEPUCTUKY PpACTEHHH KaXIOrO BHUAA, T. €. OIHUIIUTE
OCOOEHHOCTH UX BHEIIHETO CTpoeHUss (0COOEHHOCTH JHUCTHhEB, CTeOJIeH, KOpHEH,
LIBETKOB, TIJIOJIOB).

2.CpaBHHMTE pacTeHUs JBYX BHJOB, BBISIBUTE YEpThl CXOACTBA M paziauyust. Yem
OOBSICHSIFOTCSI CXOZICTBA (pa3Nuymsi) pacTeHUN?

YcioBus BbINOJHEHUS 3a1aHUS
1. MecTo (BpeMsl) BBINIOJIHEHUS 3a/1aHUs :_3a/IaHUE BBINOJIHAETCS HA 3aHATUE B ayJAUTOPHOE BpeMs
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2. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3aaHMsL: 40/40 MUH.

3. Bbl MOXxeTe BOCTIOIb30BaThCA_COOCTBEHHBIMH 3HAHUSIMH, TETPAIIMU, YI€OHUKaMU
Ilkajia oueHKH 00pa30BaTEJbHbIX I0CTHKEHMIA:

[IpakTrueckas pabota

Kpurepun onenkn:

BrinmonHenue npaktudecku Beeil padbotsl (He MeHee 80%) — monoKuTeNbHas OlleHKa

3ANAHUS (npaxmuueckue pabomor Ne 11,12)
IIpucnocod/ieHne OPraHu3MoB K pa3HbIM cpeAaM O0MTaHHus
(K BOAHOI, HA3eMHO-BO3/1yLIHOM, IOYBEHHOM)

Iens: chopMmupoBaTh MOHATHE TPUCTIOCOOIIEHHOCTH OPTaHU3MOB K Cpejie OOMTaHUS, 3aKPETHTh
YMEHHUE BBISBIISITh YEPThI IPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefie OOuTaHusl.
Odbopyoosanue: repObapHbIC 00pa3Ibl PACTEHUH WM KOMHATHBIC PACTCHUS, Uydelia WIA PUCYHKA
KUBOTHBIX PA3JIMIHBIX MECT OOUTAHUS.
Teopernueckasi 4acTh
1. B moHsATHE «IPUCTIOCOONICHHOCTE» BXOAAT HE TOJNBKO BHEIIHWUE NPU3HAKH, HO U

COOTBETCTBHUE CTPOCHHA BHYTPCHHUX OPraHOB BEIINIOJIHACMBIM NMU (1)YHKI_[I/I$[MI/I.
2. q)OpMBI HpHCHOCOGJ’ICHHﬁI MOKPOBUTCIILCTBCHHAA OKpaCKa, NpCAOCTCpCraroad oOKpacka,

dopma Tena, MUMUKpPHS, TUIOJJOBUTOCTh, H3MEHEHHE BO BHYTPEHHEM CTPOCHHH.
Xoo pabomuwi:
1.PaccmoTpuTe pacTeHus IBYX BHIOB M ONUIINTE UX: BBISBUTE YepThl NPUCTIOCOOICHHOCTH
K cpeie OOuTaHMs.

IlepBoe pacteHue Bropoe pacrenue

Ha3BaHWEC paCTCHUIA

0COOEHHOCTU KOPHEBOU
CHCTEMBI

0COOEHHOCTH CTEOIIT

0COOEHHOCTH JIUCTA

0COOEHHOCTH IIBETKA

0COOEHHOCTH IJ10Ja

2. CpaBHI/ITe pacTCHUA ONMCAHHLIX BUAOB MCKAY CO6OI>1, BbBISIBUTC YCPThI UX CXOACTBA U

paznuyusi.
3. Ompenenurte cpexy OOWTaHUS pacTeHUN. BBIIBUTE YEpPTHI €ro MPUCIOCOOIIEHHOCTH K

cpene  obutaHus. BbIgBUTE  OTHOCUTENBHBIM  XapakTep  MPUCIOCOOIIEHHOCTH.
[Tomyuennsle naHHble 3aHecuTe B Tabimiy «lIpucrnocoOneHHOCTh OpPraHu3MOB U €€
OTHOCUTEILHOCTbHY.

HpI/ICHOCO6HeHHOCTL OpraHu3MoOB U €€ OTHOCHUTEIILHOCTh

Haszpanue Cpena YepThl B uém BbIpaxkaeTcss OTHOCUTENBHOCTD
BUJA o0uTaHUs | MPUCHOCOOIECHHOCTH K MIPUCTIOCOOJICHHOCTH
cpene oouTaHus

Konumponwsuwie eonpocwi

62



1. HpI/IBC,Z[I/ITC IMPpUMCPbI HpI/ICHOCO6J'ICHHOCTI/I OpraHu3mMoB K  YCIOBUSAM CpCabl

CYLIECTBOBAHMSI.
2. PacnpocTpansiercs au JeificTBUE €CTECTBEHHOIo 0TO00Opa Ha MOBEECHNE )KUBOTHBIX ?
3. B uem 3aximoyaercsi OTHOCUTENBHBIN XapaKTep MPUCIOCOOICHHOCTH?

YciaoBusi BbINOJHEHUS 3adaHuA

1. MeCTO (BpeMﬂ) BBITIOJIHCHUA 3alaHUA. _ 3aJIaHUEC BLITIOJIHACTCA HA 3aHATUC B ayg@TopHoe B[!GMH
2. MakcumanbHOE BpeMsl BBITTOJTHEHUS 3a/ITaHHS: 40/40 MUH.

3. Bbl MOXeTe BOCTIONB30BaThCSA_COOCTBEHHBIMH 3HAHUSMH, TETPAIIMU, YICOHUKAMU
IlTkana oneHKH 00pPa30BATENbHbBIX T0CTHKEHHUI:

[IpakTtuueckas pabora

Kpurepum ouenku:

Brimonnenue npakrunyecku Beceid paboTsl (He MeHee 80%) — MonoKHUTeNbHAs OLIEHKA

3AAAHUS (npaxmuueckue pabomor Ne 13,14)
CpaBHUTE/IbHBIN AHAJIU3 Pa3JIMYHbIX THIIOTE3
NMPOMCXOXKICHUS )KU3HH U YeJIOBEKa

I]en»: 3HaKOMCTBO C pa3INYHBIMU TUIIOTE3aMH POUCXOKICHUS )KU3HH HA 3eMIIE.
Xon padoThI.
1. TlpounTath TekcT «MHOT00Opa3ue Teopril BOSHUKHOBEHUS KU3HU Ha 3eMJIe).

2. 3anojgHuTh TabIUILY:

Teopuu u runoTe3sl CyIHOCTbh TEOPUH WU JlokazarenbcTBa
THIIOTE3bI

MHuoroo6pa3ue Teopuii BOSHUKHOBEHUS *KU3HU Ha 3emJie
1. Kpeannonusm

CornacHo 3TOM TEOPHH KM3Hb BO3HUKJIA B PE3yJbTaTe€ KAKOIO-TO CBEPXBHECTECTBEHHOIO
coOwiTUsa B mpouuioM. Ee mpuaepkuBaroTcsi mocienoBaTeild MOYTH BceX Haubojee pacmpo-
CTPAHEHHBIX PEIUTUO3HBIX YUCHUH.

TpaguuuoHHOE  MYIEHCKO-XPUCTHUAHCKOE IIPEACTABICHHE O COTBOPEHUU  MUDA,
n3sokeHHoe B Kuure beITus, BBI3BIBATIO U IPOJODKAECT BBI3BIBATH CIIOPBI. XOTS BCE XPUCTHUAHE
npu3HarT, 4yro bubmus — 310 3aBer locmoma mromsM, MO BOMPOCY O JUIMHE <JIHS»,
ynomuHaBuerocs B Kuure beitus, CylecTByrOT pa3HOIIACHS.

Hexotopeie cunTaroT, 4TO MUP U BCE HACEIISIIONINE €ro OpraHu3Mbl ObUIM CO3/IaHbI 3a 6
nHel 1mo 24 yaca. [[pyrue XxpucTraHe He OTHOCATCS K buOnnm kak K HAydHOW KHHWTE M CUMTAFOT,
yro B KHure BeITHS H3I0KEHO B TOHATHOM JUIsl JTrOfiel pOpMe TEOJOTUYECKOE OTKPOBEHHE O
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COTBOPEHMH BCEX JKHMBBIX CyIIeCcTB BcemorymmM TBopuom. Ilpomecc 06oxecTBEHHOTO
COTBOPEHUS MUPA MBICIIUTCS] KAK UMEBIIMI MECTO JINIIb OAHAXK/bI U IOTOMY HEIOCTYIHBINA IS
HaOII0IeHUsI. DTOTO JOCTATOYHO, YTOOBI BHIHECTH BCIO KOHILIETILIMIO O0KECTBEHHOI'O COTBOPEHHUS
3a paMKM Hay4yHOro uccienoBaHus. Hayka 3aHMMaeTcs TOJBKO TE€MH SIBIICHUSMH, KOTODBIE
MOJIAIOTCST HAOMIOICHUIO, a TOTOMY OHAa HUKOrJa He OyleT B COCTOSHUM HHU JI0Ka3aTb, HU
ONPOBEPTHYTH 3Ty KOHUEIIHIO.

2. Teopusi CTAMOHAPHOTO COCTOSTHUS

CoryacHO 3TOW TeOpWH, 3eMJIsi HUKOI[Aa HE BO3HHKAJIa, a CYIIECTBOBaja BEYHO, OHA
BCerya CIocoOHa IOJUIeP)KMBATh JKU3Hb, & €CIUM W HM3MEHSJIach, TO OYCHb Majo; BHJBI TOXE
CYIIIECTBOBAJIM BCETIA.

CoBpeMeHHbIE METO/IBI IaTUPOBAaHUS JAal0T Bce OoJiee BBICOKHE OILIEHKH BO3pacTa 3emild,
YTO IO3BOJISIET CTOPOHHUKAM TEOPUH CTAIIMOHAPHOTO COCTOSHHUS MOJararb, 4TO 3e€MJIs U BUABI
CYIIECTBOBAJIM BCeraa. Y KaXJIOro BHJA €CTh JBE BO3MOXXHOCTH — JHOO H3MEHEHHE
YHCIEHHOCTH, J100 BhIMHpaHUe. CTOPOHHUKU STOM TEOPHUH HE MPHU3HAIOT, YTO HAWYHE WU
OTCYTCTBHE ONPEACIECHHBIX NCKONAEMBIX OCTATKOB MOYKET YKa3bIBaTh HA BPEMsI MOSBICHUS WIH
BBIMHUPAHUS TOTO WJIM UHOTO BUJIA, U TIPUBOJAT B KAYECTBE NMPUMEPA MPEICTABUTEINS KUCTETIEPBIX
pb10 — natumeputo. 1o ManeoHTOIOrMYECKUM JIaHHBIM, KHCTENepble BhIMEpJH okono 70 MIIH.
set Hazad. OJHAKO ATO 3aKIIOYEHHE MPUILIOCh MEPECMOTPETh, KOraa B pailoHe Mapgarackapa
ObUIM HaWJeHbl JKUBBIE NpEACTaBUTENH KUcTenepblX. CTOPOHHUKHM TEOPUU CTAlMOHAPHOTO
COCTOSIHMSI YTBEpPXJAIOT, YTO, TOJBKO H3ydasi HbIHE >KHUBYIIME BHUIbl M CpaBHUBas HUX C
HCKOIIa€MBbIMH OCTATKaMHU, MOKHO JEJIaTh BBIBOJ O BBIMUPAHHUM, /1a U TO OH MOXKET OKa3aTbCs
HeBepHbIM. BHe3amHoe MosiBiIeHHe KakKoro-JInOo HCKONaeMoro BHJA B ONPEAENICHHOM ILIacTe
OOBSCHSETCS YBEIMUEHUEM YUCIEHHOCTH €ro MOMYJIALUU WU MepeMelieHneM B MecTa, 0iaro-
MIPUSITHBIE JIJIS1 COXPAHEHUS] OCTATKOB.

3. Teopusi nancnepMuu

OTa Teopusi He TMpeajaraeT HUKAKOro MeXaHu3Ma il OOBSICHEHHS IEePBUYHOTO
BO3HMKHOBEHUs XKU3HM, @ BBIABUIAECT MJICIO O €€ BHE3EMHOM IpoucxoxzacHuu. [lostomy ee
HeJb35l CUNTaTh TE€OpHUel BOZHUKHOBEHUS KU3HU KaK TaKOBOM; OHA MPOCTO MEPEHOCUT MPOoOIeMy
B Kakoe-TO Jpyroe mecto Bo Bcenennoil. I'mmotesa Obuta BbyaBunyta 0. JIubuxom u I
Puxtepom B cepeaune XIX Beka. CornacHo runoTre3e NaHCIEPMUM KU3Hb CYIIECTBYET BEYHO U
IIEPEHOCUTCS C IUIAHETHl Ha IJIaHETy MeTreopuraMu. lIpocTeilline opraHu3Mbl WIH UX CHOPBI
(«ceMeHa XHW3HW»), TOMaJas HAa HOBYIO IUIAHETY W HaWIs 3/lech OJIaronpUsTHBIE YCIOBHUS,
Pa3sMHOXKAIOTCS, /1aBasi HA4yaJlo HBOJIOLMU OT MPOCTEHHINX (HopM K CIIOKHBIM. BO3MOXHO, 4TO
KHU3Hb Ha 3eMJie BO3HHUKIIA U3 OJHON-eIMHCTBEHHOW KOJIOHMH MUKPOOPTaHU3MOB, 3a0pOIIEHHBIX
U3 KOCMOcCA.

Jlns oOocHOBaHMSA 3TOM TEOPUM HCIONB3YIOTCS MHOrokparHble mnosisiaenus HIIO,
HacKaJIbHbIe N300pa’kKeHHsI MPEIMETOB, MOXOKUX HA PAKEThl U «KOCMOHABTOB», a TaKXkKe CO00-
IIeHUsI IKOOBI O BCTpeYax ¢ MHOIIaHeTsIHaMHU. [Ipu n3ydeHun mMarepruagoB METEOPUTOB U KOMET
B HUX ObUIM OOHApy>KeHbl MHOTHE «IpPEIIIECTBEHHUKH >XHUBOIO» — TaKHe BEIIECTBa, Kak
[IMAHOTEHBbI, CHHWIbHAs KHCJIOTA U OPraHUYECKHE COEIMHEHUS, KOTOPbIE, BO3MOXKHO, ChIIpaln
pOJIb «CeMsiH», MaJaBIIMX Ha roiyio 3emimo. CTOPOHHMKAMU 3TOW THUIIOTE3bl OBUIM JIaypeaThl
HooGeneBckort mpemun @. Kpuk, JI. Opren. @. Kpux OCHOBBIBaJCS Ha JBYX KOCBEHHBIX
JI0Ka3aTeIbCTBAaX:

* YHUBEPCAIBHOCTH F'€HETUYECKOIO KOJIa;
* HEOOXOIMMOCTH /ISl HOPMAJIBHOTO METa00IM3Ma BCEX KMBBIX CYIIECTB MOJHOEHA, KOTOPBIN
BCTpEYAETCS ceiyac Ha IUIaHeTe KpaitHe peako. Ho ecim Ku3Hb BO3HMKIIA HE HA 3eMile, TO KaK
OHa BO3HUKJIA BHE e¢€?

4. PusuyecKue rurnoresbl
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B ocHoOBe (hu3nuecKux THIOTE3 JISKUT MPU3HAHNE KOPEHHBIX OTIIMYHI KUBOTO BEIIECTBA
OT HEXHUBOro. PaccMOTpUM rumore3y NMpOMCXOKAECHUS KU3HH, BBIABUHYTYIO B 30-¢ roger XX
Beka B. WM. BepHanckum. B3rmsapl Ha CyIHOCTh KU3HU NpUBENU BepHAICKOro K BBIBOIY, YTO
oHa TosiBUIach Ha 3emiie B opme Omocheprl. Kopennsie, GpyHmameHTaIbHbIE OCOOCHHOCTH
’KUBOTO BEIIECTBA TPEOYIOT i1 €r0 BOSHUKHOBEHUSI HE XUMHUECKHX, a (PU3MUECKHUX MPOIECCOB.
D10 A0mKHA OBITH CBOEOOpa3Has KaracTpoda, MOTPSICEHHE CaMUX OCHOB Mupo3daHus. B
COOTBETCTBHH C pacnpocTpaneHHbIMH B 30-x rogax XX Beka runore3amu oOpasoBanus JIyHbI B
pe3yipTaTe OTpbIBa OT 3€MJIM BEIECTBA, 3aIOJIHABIIETO paHee THUXOOKEaHCKYH BIAIUHY,
BepHanckuil mpeanonoxui, 4YTO 3TOT NPOLECC MOr BbI3BaTh TO CHHPAIBHOE, BHUXPEBOE
JBUKEHHE 3€MHOTO BEIIEeCTBA, KOTOpOe OoJiblile HE MOBTOPHIOCH. BepHaackuil MpoucxoxaeHue
KU3HU OCMBICTTUBAN B TEX K€ MacIITadax ¥ MHTEpBaIaX BPEMEHH, YTO U BOZHUKHOBEHHE CaMO
Bcenennoii. [lpu karactpode ycioBus BHE3ATHO MEHSIIOTCS, U U3 TMPOTOMATEPUH BO3HUKAIOT
KUBas U HEXKUBAs MaTEPHsl.

5. Xumnueckune runore3pl

DTa Tpymma runore3 OCHOBBIBAETCS HA XUMUYECKOW CHEIU(UKE KU3HU U CBSA3BIBACT €€
IIPOUCXOXKACHUE C UCTOPHUEN 3eMin. PaccMOTpUM HEKOTOPBIE THITOTE3bI ATOW IPYIIIBL:

1) ¥V HUCTOKOB HCTOpUM XHMHUYECKUX THUIOTE3 CTOSUIU 6033penus . [ekkens. I'ekkenb
CUMTAJI, YTO CHAYaJIa Mo JeHCTBHEM XUMHUYECKUX U (PU3UIECKUX TTPUYHH MOSBHIUCH CO-
€IVHEHUsl yriepoga. OTH BEIIeCTBa MPEACTABISUIM COOOW HE pacTBOPBI, a B3BECHU
MaJieHbKMX KOMOYKOB. [lepBHUYHBIE KOMOYKHM OBLIM CITOCOOHBI K HAKOIUICHUIO Pa3HBIX
BEIIECTB M POCTY, 32 KOTOPHIM CIIEZIOBAJO JIEJCHHE. 3aTeM IMOsSBUIIACh Oe3bsaepHas
KJIETKa — HCXoaHas (hopma ISl BCEX JKMBBIX CYIIIECTB Ha 3eMIle.

2) OmnpeneneHHBIM 3TAllOM B Pa3BUTHH XUMUYECKUX THIIOTE3 aOMOTeHe3a cTalla KOHYenyus
A. U. Onapuna, BeiagBunyTast uM B 1922—1924 rr. XX Beka. ['mnore3a Onapuna npea-
CTaBysieT coOoii cuHTe3 napBuHH3Ma ¢ Ouoxumueil. [lo OmnapuHy, HaclIeICTBEHHOCTH
cTasla cienctBueM orbopa. B rumoreze OmnapuHa jxenaemMoe BbIIACTCS 3a NEUCTBUTEINb-
Hoe. CHauana OCOOCHHOCTH >KU3HU CBOAATCS K OOMEHY BEIIECTB, a 3aTeéM ero
MOJICTTUPOBAHKE OOBSIBIISICTCS PEIICHUEM 3araJIKi BOSHUKHOBEHUS KU3HHU.

3) Tunomesza J[loc. Bepnana mupennonaraer, 4ro aOHMOTEHHO BO3HUKIIUE HEOOIBIIHE
MOJIEKYJIbl HYKJICHMHOBBIX KHCJIOT W3 HECKOJIBKHX HYKJICOTHIOB MOTJIM Cpa3y XKe
COCIMHATBHCS C TEMHU AMUHOKHUCIOTaMH, KOTOpblE OHU KOAMPYIOT. B 3TOi rumorese
MepBUYHAsT JKUBas CHUCTEMa BHAWTCS KaKk OMOXMMHYECKas >KU3Hb 0€3 OpraHu3MOB,
OCYIIECTBIISIONIAs CAMOBOCTIPOM3BEACHHEe U 00MeH BemiecTB. OpraHusmel ke, o JIx.
bepnany, mosBisIOTCS BTOPUYHO, B XOA€ 000COOJEHHUS OTICIBHBIX YYaCTKOB TaKOH
OMOXUMUYECKON KHU3HU C MIOMOIIBI0 MEMOpaH.

4) B xayecTBe IMOCHEAHEWM XHMHUYECKOM THIIOTE3bl BO3HHUKHOBEHUS >KHM3HM Ha Hallleh
IUTAHETE pacCMOTpuM cunomesy I B. Boiimkesuua, BeIABUHYTYIO B 1988 rogy. CornacHo
ATOW TUIIOTE3€, BO3HUKHOBEHHE OPTaHWYECKHX BEIIECTB MEPEHOCUTCS B KOCMHUUYECKOE
MPOCTPaHCTBO. B crenudpuyeckux yclIoOBUSAX KOCMOCAa HUAET CHHTE3 OPraHUYeCKUX
BEIIECTB (MHOTOUMCIIEHHBIE OpPraHWYECKHE BEIIeCTBA HAWJEHbBI B METEOPUTAX —
YIJE€BO/IbI, YIIIEBOAOPO/IbI, a30TUCTbIE OCHOBAHUS, AMUHOKHUCIIOTHI, YKUPHBIE KUCIOTHI U
ap.). He nckitoyeHo, 4To B KOCMUYECKUX NMPOCTOPAX MOTIIM 00Pa30BaThCs HYKICOTUABI U
naxe moinekynsl JIHK. Opnako, mo MHeHuto BoiiTkeBuya, XMMHUYECKash 3BOJIOLHUSA Ha
OonbiMHCTBE M1aHeT COTHEYHOW CHUCTEMBI OKa3alach 3aMOPOKEHHOM U MPOJ0IIKIIIACH
TUIIb Ha 3emMJjie, Halig TaM MoAXojdiue yciaoBus. [Ipu oxiaxaeHuu M KOHAEHCAlUu
ra3oBol TyMaHHOCTH Ha TepBUYHOW 3emiie OKaszajicsi Bechb Ha0Op OpraHU4YecKuX
coelMHeHH. B 3THX yCIOBHSIX >XKMBOE BEILIECTBO IMOSBUIOCHh W KOHIEHCHPOBAIOCH
BOKpyr BO3HMKIHMX adOmoreHHo wojekyn JIHK. Wrax, mo rumorese BoiiTkeBnua
MEePBOHAYAIBHO TOSBUIACH KU3Hb OMOXMMHUYECKAs, a B XO/IE €€ DBOJIOIUU MOSIBUINUCH
OTJICTbHBIE OPTAHU3MBI.

Konmponwsusie eonpocwi: Kaxoii Teopun npuaepxxuaetech Bbl 1nuHo? [louemy?
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Yci10BUS BBINOJAHEHUS 32JAHUSA

1. MecTto (BpeMsi) BBIMOJIHEHUS 3a/laHUs:_3a/laHue BBIMOIHAETCS HA 3aHATUU B ayIMTOPHOE
BpeMs

2. MakcumanbHO€E BpeMsl BBIIIOJTHEHUS 33/1aHHUS: 40/40 MMH.

3. BbI MOkeTe BOCIIOJIb30BaThCS_COOCTBEHHBIMU SHAHUAMU, TCTPAIAAMHA, y‘-IC6HI/IKaMI/I

Hikana oueHKH 00pa30BaATENbHbBIX TOCTHKEHHI:
[TpakTrueckas pabota

Kpurepun ouenku:
Beinonnenue nmpakrnyecku Bceit paboTsl (He MeHee 80%) — MooKHUTeNbHAs OLIEHKA.

Kontponbnas padora Ne4. DBoIl0IHOHHOE yUeHHE
Bapmuanr 1

A (TecTOBOE 3a]aHMe C BEIOOPOM 0JHOT0 MPABHJIBHOIO OTBETA)
1. ABTOp IIEPBOI0 3BOIIOLUOHHOIO YUECHHUS:

a) K. Jlunneit

b) Y. dapBun

¢) X.-JI. brodpdon

d) K.-b. Jlamapk
2. Onna u3 ommbok Jlamapka 3akimrodaercs:

a) B IPU3HAHUM HEU3MEHSEMOCTH BUJIOB

b) B npu3HAHKUU OPSIMOTO BIHUSHUS YCIOBUM Cpeibl HA BOSHUKHOBEHHE IPUCIIOCOOIEHHOCTH

C) B MpuU3HaHUM TOro ¢akra, 4TO BCE BUBI, BKIOYAs YEJIOBEKA, MPOU3OILIN OT JPYTUX

BH/JIOB.

3. [IBrmokynieil cuioi sBoonny, no Jlamapky, SBISIOTCS:

a) bor

b) ecTecTBeHHBIE 3aKOHBI TPUPOIBI

C) CTpemJIeHHE OPraHU3MOB K COBEPIICHCTBY
4. OcHOBHO# HanpaBisitouMi aktop 3Boonuu, o Y. Jlapsuny:

a) HaCJIeJCTBEHHOCTb

b) u3MeHUMBOCTH

C) €CTECTBEHHBIH 0TOOD

d) Oopwba 3a cymecTBoBaHHE
5. Hekotopele BUIbI HESATOBUTHIX 3MEH U HACEKOMBIX MOXO0XKH Ha STOBHUTHIX. YKAKHUTE TEPMUH,
KOTOPBIM 0003HAYaeTCs TO SIBIICHHE:

a) ajmanranus

b) MumuKpus

C) MAaCKHPOBOYHAs OKpacka

d) mpenynpexmaromas (yrpoxaroiias) okpacka
6. HasoBute TepMuH, KOTOpPHIM 0003HAYarOT CXOACTBO IMpeJCTaBUTENIEH O€33alUTHOTO U
CbeJOOHOT0 BHJA C IPEICTABUTENSIMU OJHOTO WIJIM HECKOJIbKHUX N€HETHMYECKH HEPOACTBEHHBIX
BHJIOB, XOPOUIO 3alIMILIEHHBIX OT HANaJACHUS XUIIIHUKOB:

a) ajanTamus

b) MumMHKpHsS

C) CKpBbIBaIOIIAs OKpacka

d) mnpenynpexnaromas (yrpokaromas) oKkpacka
7.4T0 13 HIDKETIEPEUYUCIICHHOTO HE SIBJISIETCS TPUCTIOCOOTICHUEM K OKPYXKAIOIIEH Ccpejie:

a) BBICOKasg CMEPTHOCTh

b) HUHCTUHKTBI

C) MUMHUKpHS
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d) mpenynpexnaromas (yrpoxkaroiias) okpacka
8.IIpuMep MOKPOBUTEIHCTBEHHON OKPACKHU:

a) 3elieHas OKpacKa y MeBYEro Ky3HEunKa

b) 3emeHas okpacka JUCTHEB y OOJBIIMHCTBA PACTCHUM

C) spKO-KpacHas OKpacka y 00beil KOPOBKH

d) cxoacTBO B OKpacke OpIOIIKa Y MyXHU-KYPUYAJIKH U OCBHI
9. HazoBure Bua OOphOBI 3a CYIIECTBOBAHHUE, PE3YJILTATOM KOTOPOH SIBIISETCS 3CJICHBINA IIBET
Ky3HEUHKa, TEMHasi OKpacKa CIIMHBI ¥ CBETJIasi OKpacka Oproxa phIo:

a) BHYTPUBHIOBas

b) MexBumoBas

c) Oopwba c HEOIAroNPUATHBIMU (PAaKTOPAMU HEKUBOM MTPUPOIBI

B (TecToBOE 3a7aHMe ¢ BHIOOPOM OJHOTO NPABHJIBHOIO OTBETA)
10. Cpenn mpuBeeHHBIX (aKTOB BBHIOEpU TE, KOTOpBIE OMPOBEpraioT mojoxenue Jlamapka o
HaCJICOOBAHUN HpHOGpeTeHHLIX B TCUCHUC JKU3HU HpI/IBHaKOBI

a) JeTH CIIOPTCMEHA JIOJIKHBI aKTUBHO TPEHUPOBATHCS, YTOOBI CTATh CIIOPTCMEHAMH
b) MOTOMKH TaJaHTIMBOTO MY3bIKaHTa BCEria 001a1al0T MY3bIKAIBHBIMU CIIOCOOHOCTSIMHU
C) KpOT Oocjen NOTOMY, YTO €My HE HYXKHO 3pEHHUE IO/ 3eMJIEH U, CIeI0BaTEeIbHO, OH €ro He

YIPaXHSI
11. EcTrecTBeHHbIE CHCTEMBI KJIaCCU(UKALUU OPIaHU3MOB OTPAXKAIOT:

a) CTEeNeHb POJICTBA PA3IMYHBIX BUJIOB

b) BHemIHee CXOJACTBO PA3IMYHBIX BUIOB

C) BHYTpPEHHEEe CXOJICTBO Pa3INYHBIX BUIOB

d) BHeuIHee U BHYTPEHHE CXOJCTBO PAa3IMYHBIX BUIOB

12. Kto w3 y4eHBIX OOBSICHSII MHOTOOOpasWe BHIIOB CICAYIOIIMM 00pa3oM: MHOroo0Opaswue
OpPTraHU3MOB SIBJSIETCS PE3YJbTATOM B3aMMOJICHCTBUS JBYX HPOTHUBOIIOJIOKHBIX TCHICHIIMHA —
BHYTPCHHETO CTPEMJICHHS OpraHM3Ma K TpOrpeccy W BO3ACHCTBHS HA OpPraHU3M BHEIIHEH

cpenbl?
a) ApwucroTenb
b) K. Jlunneit

c) XK.-b. Jlamapxk
d) A.H. Cesepiios
13. EctecTBeHHbIN 0TOOp HE OyneT 3pPeKTUBEH B MOMYJISIILIMU:
a) CTazo KOPOB B JCPEBHE
b) mone rpeunxu
C) IIOJIE OBCa U ropoxa
d) BereTaTuBHBIN KJIOH OJHOTO PACTEHUS 3EMIISIHUKU

14. Ha3oBure sBiI€HHE, NMPUMEPOM KOTOPOTO CIYKUT HAJIMUYUE HKEITOW OKpPacKu y 3MEU U
TYLIKAaHYMKA, )KUBYIUX B ITyCTHIHE!

a) JUBEpPreHLUs

b) romomorus

C) MUMHUKpHS

d) apomopdos
15. CornacHO COBpEMEHHBIM NPEJACTABICHUSM OO 3BOJIOLUHU, HE MOTYT HBOJIOLMOHHPOBATH
clleiyIoIIre OObEKThl U IPU3HAKY:

a) pbIOBI B aKkBapuyMme
b) ObIK B cTaze KOPOB
C) OKpacka momyssinuu 6abo4yek B OKPECTHOCTSX TOpoa
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d) 6aKTepI/II/I, 06I/ITaIOH_II/Ie B KMIICYHHUKE OJHOI'O YC€JI0BCKA

16. JIns xoro BO3HHUKAIOLIEE B XOJ€ BOJIOLMU HPUCHOCOOICHUE JOJKHO OBITH 0053aTeNbHO
HOJIE3HO:

a) TOJIbKO JJI OCOOH
b) TombKO M BUIA
C) | IS 0cOOH, U JIJIs BHJIa

C (pa3BepHYThIii OTBET)
17. Ilepeuncnure MaKCUMyM BO3MOKHBIX CIIOCOOOB 3aIIUTHI OT BParoB Y KMBOTHBIX U PACTEHUH.
CymiecTByIOT 11 aOCOIOTHO HAACKHBIE CPEJICTBA 3AIUTHI?

18. Onpenenure THn OOpbOBI 3a CYLIECTBOBAaHHE, yKa3aB Ha CTPOUKE YCIOBHOE 0003Hau€HUE
(B.B. — BHYTPUBHUIOBas, M.B. — MEXBHIOBasg, O0.C.H.y. — Oopn0a ¢ HeOIaronpusATHEIMU
YCIIOBUSIMU):

a) B TYHJIpE BCE JEPEBbsI KAPIUKOBBIE. . .

b) B TrHeEAO JaCTOYKH-OEPETOBYIIIKH 3aI10JI3/1a 3Mesl. . .

C) Ha KHUCJIOW MOYBE MOJIYYWIH IJIOXOU ypoxKail sTAMeHs. . .
d) dYaiiKu )XKMBYT KOJIOHUSIMH. . .

Bapmunanr 2
A (TecTOBOE 3aJaHHE C BLIOOPOM OJHOI'0 MPABUJILHOI0 OTBETA)
1. OcHoBaTens HAy4YHOU cHUCTEMAaTHKH (KJIacCU(UKAILINN):

a) Jx. Peit
b) K. Jlunneit
c¢) Y. lapBun

d) K.-b. Jlamapk
2. Kak, cormacuo B3mmsigam JK.-b. Jlamapka, BHEIIHSII cpela BIUSAET HA MPOTPECCHUBHYIO
SBOJIIOLIMIO OPTraHU3MOB — Pa3BUTHE OT MPOCTHIX OPTaHU3MOB /10 CJIOKHOOPTaHW30BaHHBIX:

a) CIOCOOCTBYET BOJIIOIIUU
b) mpensaTcTByeT eit
C) HE BIIMSCT HA HEE

3.Cornacho B3maaam Y. JlapBuHa, eCTECTBEHHBIH OTOOp MPUBOAUT K:

a) BBDKHMBAHMIO B TTOKOJICHUSAX HAaMOOJIEEe MPUCIIOCOOICHHBIX 0CO0eH
b) rubenu B MOKOJIEHUSAX HAUMEHEE MPUCTIOCOOIEHHBIX 0CO0ei
C) BO3HUKHOBEHHUIO TIPHUCIIOCOOJICHHOCTH (ajanTaluii) y OpPraHU3MOB K YCIIOBUSAM

CYLIECTBOBAHMS
d) W3MEHUYMBOCTH, MPEIOCTABISIOMINI MaTepUall AJIsl pa3BUTHUS PUCTIOCOOIEHHOCTH

4. boXXpU KOPOBKM M OCbl HMMEIOT SIPKYIO OKpAacKy. YKaKWT€ TEPMHH, OOO3HAYAIOIIMNA 3TO
SIBJICHHE:

a) ajanranus

b) Mumukpus

C) MAaCKHPOBOYHAs OKpacka

d) npenynpexnatomas (yrpokaroas) oKkpacka
S. HaszoBure sBiieHHE, NPUMEPOM KOTOPOIO CIYXKHUT 3€JeHas OKpacka TI'yCEHHI[ HACEKOMBIX,
MECTPOOKpAaIlIEHHbIE sTila NTULL, Oeslast OKpacka MecIoB:

a) ajxanranus

b) mMumuKpus

C) MAacKUpOBKa
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d) mnpenynpexnatomas (yrpokaroas) okpacka
6. HazoBute hopMy MekBHUIOBOH OOpHOBI 3a CyIIECTBOBaHUE, KOTOpas OOBIYHO MPHUOOpETaeT

HauboJIee OCTPhIN (HANPSHKEHHBIN) XapakTep:

a)
b)
©)
d)

XHOTHUYCCTBO
napa3uTu3m
KOHKYPCHLIUA
KBAapTHUPAHCTBO

7. Ilpyumep MaCKUpPOBKH:

a)
b)
c)
d)

3eJIeHas OKpacKa y NeBYEro Ky3HEeUHKa
CXOJICTBO B OKpacke u (opMe TeJ TYCEHHUIIB 0a00UKU-TISIICHUIIBI C CYIKOM

SAPKO-KpacHasi OKpacka y 00xkbeil KOpOBKU

CXOJICTBO B OKPACKe OpIOIIKA y MyXH-KYpPUaJIKU U OChI

8. HazoBute Buj 60pbOBI 32 CyIIECTBOBaHUE, PE3YJALTATOM KOTOPOTO SIBJISETCS HAJIUYME SIPKOU

OKpackH y 00KbUX KOPOBOK U OC:

a)
b)

c)

BHYTPUBUJIOBAsI
MEXKBHIOBasI
60opbOa ¢ HeOIaronpusATHEIMHU (PAKTOpAMH HEKHUBOM MPHUPOIBI

9. HazoBuTe siBieHUE, KOTOPOE CIIYKUT IPUMEPOM MUMUKPHUU:

a)
b)
©)
d)

MyXa-00JIbIIeroyoBKa o (hopMe U OKpacke MOXoKa Ha 0cC
CBeTJI0€ OPIOX0 M TEMHast CIUHA PbIO

3€JICHBIN [[BET Ky3HEUMKa

CXOZCTBO (hOPMBI TeJIa MMHIBUHOB U THOJICHEH

B (TecToBOE 3a7aHMe ¢ BHIOOPOM OJHOTO NPABHJIBHOIO OTBETA)

10. Kakoe 13 yTBepkIeHHI coBIagaeT co B3rsiiaMu Jlamapka:

a)

b)

c)

CJIOHBI MIpH IIO6BIBaHI/II/I MU  BBIHYXJICHBI OBUIM IIOCTOSHHO BBITSATHBATh CBOIO
BEPXHIOIO TYOy, 4TOOBI TOCTATh MUIIY. DTOT MPHU3HAK NepeaaBaics M0 HACIEACTBY. Tak

BO3HUK JUIMHHBIA X000T CJIOHOB.
Cpey MHOXKECTBA CJIOHOB OBLIM >KMBOTHBIC C X00OTaMH pa3HOM JUIMHBL. Te U3 HHX, Y

KOro ObLI X00OT HEMHOT'O JJIMHHEC, Ooiee YCIICIIHO I[O6BIB8.J'II/I cebe I[MUIIY U BBDKUBAJIH.
9TO0T MMpU3HAK NICPCaaBajIiCd IO HACIICACTBY. Tak MOCTEIIEHHO BO3HHK I[J'IHHHBIﬁ xX000T

CJIOHOB.
CIIOHOB, KaK W BCEX JKMBOTHBIX, CO31al bor, mo3TomMy BcC€ CJIOHBI C MOMEHTa

BO3HUKHOBEHUSA 00J11ar0T JUIMHHBIM X000TOM

11. MckyccTBEHHBIC CUCTEMBI KIaCCU(UKAIIMN OPTAaHU3MOB OTPAXKAIOT:

a)
b)
©)
d)

CTCIICHb POJACTBA PA3JIMYHBIX BUAOB

BHCIIHCC CXOACTBO PA3JIMYHBIX BUIOB

BHYTPCHHEC CXOACTBO PA3JIMYHBIX BUAOB

BHCIIHCC U BHYTPCHHC CXOACTBO PA3JIMYHLIX BU/I0B

12. K10 ¥3 y4eHBIX OJHUM U3 MEPBBIX OOBSICHSII MHOTOOOpAa3ue BUIOB CICAYIOIUM 00pazoMm:
paziuuHble (POPMBI JKMBBIX OPTraHU3MOB MOSBUJINCH B PE3yAbTAaTe MOCTENEHHOTO YCIOKHEHUS

KHU3HU I1I0CJIE €€ C&MO?;B.pO)KZIGHHH?

a)
b)
c)
d)

Apucroreins

K. Jlunnen
K.-b. Jlamapx
A.H. CesepiioB

13. HazoBute Gpopmy MeXBHUI0BOI OOpHOBI 3a CyIIECTBOBaHUE, K KOTOPOM OTHOCAT CIEAYIOLIHNE

INpUMCPLI: aCKapuaa, o0uTast B KUIIECYHUKE YCJI0BCKa, IUTACTCA TOTOBOM HPIH.[CI;'I U BBIACIIACT
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TOKCHUYECKHE BEIIECTBA; 3apa3uxa MPUKPEIUIACTCS K KOPHSIM JIMCTBEHHBIX JIEPEBHEB U MUTACTCS
HX COKaMH:

a) KOHKYpEHIUs

b) XumHEWYECTBO

C) Hapa3suTU3M

d) KBapTUPAHCTBO
14. Ilo HacnencTBy OT poauTeneil IOTOMCTBY MEPeIatoTCs:

a) TOJBKO IOJIE3HbIE IPU3HAKU
b) mone3HbIie U BpeAHbIC IPU3HAKU
C) TOJBKO INPU3HAKHU, IPHOOPETEHHBIE POAUTENSAMU B TEUEHUE KU3HU

15. Tlomynsiiust OOCTHTHET OOJBIIETO YyCIeXa B HBOJIOLUMU 32 OJWHAKOBBIA IMPOMEKYTOK
BpEMEHH Y BUA:

a) 0abouka KamyCTHHLIA

b) pedHoit OKYHB

c) Ooublas CHHHIIA

d) OaxTepus KUIIEUHAS MMaI0YKa

16. Kakoil M3 HIDKCNIEPEUMCICHHBIX ABOJIIOIUOHHBIX (DAKTOPOB XapaKTepeH Ui SBOJIOIHMU
MOPOJT TOMAIITHUX KUBOTHBIX M COPTOB KYJIbTYPHBIX PACTECHHIA:

a) MYTalHUOHHBIN IPOLECC

b) wmzomAIUA

C) eCTeCTBEHHbIN 0TOOp

d) wuckyccTBeHHBIN 0TOOD

C (pa3BepHyThIii 0TBET)

17. Kakux >XMBOTHBIX Ha3bIBAIOT albOMHOCAMH? YeMm OOBSACHUTH, UYTO Cpeld JOMAIIHUX
KUBOTHBIX (KPOJIHMKH, MOPCKHE CBHHKH, KPBICHI) MX OOJIbBIIE, 4YeM B TIPUpoIe?

18. Onpenenure Tunm OOpbOBI 3a CyIIECTBOBAaHUE, YKa3aB Ha CTPOUYKE YCJIOBHOE 00O3HAueHUE
(B.B. — BHYTPUBHIOBas, M.B. — MEXBHIOBasg, O0.C.H.y. — Oopp0a ¢ HeOIaronpUsATHBIMU
YCIIOBUSIMU):

a) B TYHJIpE BCE JIEPEBbs KAPIUKOBBIE. ..

0) B THE/IO JTACTOYKH-OSPETOBYIIIKHY 3aI0I371a 3Mesl. . .

B) Ha KHUCJIOH MOYBE MOJIYYMIIH IJIOXOH ypoxKail ssuMeHs. . .

T') YalK¥ KUBYT KOJIOHUSIMH. ..

Yc10BUS BBINOJIHEHHS 32IAHUS

1. MecTto (BpeMsi) BBINOJIHEHMS 3a/laHUs:_3a/IaHUE BBINOJIHAECTCA HA 3aHATUU B ayIMTOPHOE
BpeMs

2. MakcuManbHOE BpeMsl BHIIIOJIHEHUS 3ajaHUsL: 35 MUH.
3. Bbl MoXkeTe BOCIIOJIb30BATHCS_COOCTBEHHBIMU 3HAHUSIMU

Ilkana oueHKH 00pPA30BaATEIbHbIX I0CTHKEHUI:

ITucbmeHHas npoBepoyHas paboTta

Kpurepun onenkn:

«5» - 100 — 90% npaBUIBHBIX OTBETOB

«4» - 89 - 80% npaBUIIbHBIX OTBETOB

«3» - 79 — 70% npaBUIbHBIX OTBETOB

«2» - 69% u MeHee paBUIbHBIX OTBETOB
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3. KOHTpPOJIbHO-U3MepUTEJbHbIE MATEPUAJIBI VISl IPOMEKYTOYHOM aTTeCTAlUM 110
yueOHOH TUCHUIIMHE

3ANAHUE (nucvmennas paboma)
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CtpykTypa 3a4eTHOM KapThl (3aII0JHUTH MUCBMEHHO).
Pasnea I. Kierka
XuMu4ecKasi OpraHu3anusi KIEeTKH.
1) Heopranuueckue BeliecTBa (nepeuuciume uszgecmuvle 6am HeOpP2aHUHecKue Geujecmea u

Kpamko Hanuwiume ux QyHkyuu).
2) OpraHuueckue BeIeCTBa (Hanuwume npumepbl U36eCHHbIX 8aM eUjeCms U Ux QYHKyuu).

benkn VeBoabl JInnnaer HykenHoBbI€ KMCIOTHI

CtpoeHune dyKapruOTHIECKON KICTKHU (Hanuwume opeanouovl KiemKku u ux QyHKyuu).

Pazgea II. Pa3mHoOXkeHne M pa3BUTHE OPraHU3MOB
Becnionoe pasmHoxxeHue (Hanuwume npumepul).

1) TlpocToe neneHue KIETKH —

2) Cnopoobpa3oBaHue —

3) IloukoBaHue —

4) BereratuBHOE pa3MHOXKEHUE —

[TooBoE pa3MHOXKEHUE — ITO .... (packpoiime cymv OAGHHO20 NPOYecca).
? Kakast hopma pa3sMHOKEHHS BO3HUKIIA B DBOJIIOINHN PaHbIIE. ...

OMOpHOHANBHBIA TIEPUOJT Pa3BUTHUS (Hanuwuiume nooOpooOHO KA*COYIO CMAouto OeneHusi K1emKu).

1) bnactyna....
2) Tactpyna...
3) Heiipyna...

HuddepeHnmpoBka OpraHoB — 3710 .... (Hanuwume onpeoenerue).
OOpa3oBanue TKaHeW U OPTaHOB (nepeuuciume 6ce Opeamvl U MKAHU, KOMOpble 00paA308anUCH U3
KaxNc0020 3apooblileB020 TUCKA).

1) Oxromepma....
2) OutoxepMa....
3) Me3zogepma ....

[TocToMOPHOHANBHBIN TIEPUOJT PA3BUTHS — 3TO ... (onuwiume OaHHbIU NEPUOO PA3BUMUSL KIEMKU U
OpeaHUu3Ma).
JleneHue KIeTKU

1) Mwuro3 — 310.... (Hanuwume nOOPOOHO OAHHBIU CNOCOO OelleHuUsl KIemKU, e20 Ouolocsuieckoe

3HayYeHue).
2) AMHUTO3 — 3TO... (Hanuwume nOOPOOHO OaHHLIL CNOCOO OelleHUsl KIeMKU, €20 OUO0T02UYeCcKoe

3HaueHue).

Paszpnes II1. OcHOBBI 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH M U3MEHYMBOCTH
I'enetuka — 3710 ...(Ranuwume onpedenenue).
Cenekmus — 3710 ...(Hanuwume onpeoenerue).
HacneactBeHHOCTD — 3TO (Hanuwume onpeodenenue).
N3MeHuuBOCTh — 3TO (Hanuwume onpeoeieHue).
3akonsl I'. Mennens



1) TlepBslii 3ak0H — (Hanuwume noOPoOOHO HOPMYIUPOBKY 3AKOHA U €20 MEXAHUIM OellCMBUSL).
2) Bropoii 3akoH — (Hanuwume noOOPoOHO POPMYTUPOBKY 3AKOHA U €20 MEXAHUZM OeUCMBUSL).
3) Tpetuii 3aKoH — (Hanuwume nOOPOOHO POPMYIUPOBKY 3AKOHA U €20 MEXAHUIM OeUCEUsl).

4) 3anonHuTe TAONIUILY.

O0o3HayeHune

CuMBoI

Pomurenn

JKenckas oco0Ob

Myxckast 0co0b

CkpemnBaHue

JlOMVHAHTHBINA IPU3HAK

PeniecCUBHBIN IPU3HAK

I'omo3urora

I'ereposurora

I'ubpun (1-ro., 2-., ¥ T.A. TOKOJICHUS)

MyKCKOM KapUOTHUIT

Xenckuit KapuoTHII

Paznen IV. JDBosoniuoHHoe yuenue

DBOMIONHS — 3TO ...(Hanuwume onpeoeieHue).

HckyccTBeHHBI 0TOOD — (Hanuwume hopmsl ombopa, npugeoume npumepwl).
EcrecTBennslit 0T00p — (Hanuwume gopmer omoopa, npusedume npumeps).

Bopr0a 3a cymecTBoBaHme

1) BuyrpuBumosas...(Hanuwume npumepst).
2) MexBunoBas...(Hanuwiume npumepsl).

3) Bopwba ¢ ycnoBusMU cpensbl. ..(Hanuwume npumepsi).

[IpucnocobaeHHOCTH OpraHu3Ma — 3T0 (Hanuwume onpeoeieHue).

Turel nprCcnoCcOOICHHOCTH OPTAaHU3MOB K YCIIOBHSAM CPEIbI

1) TloxpoBuTEeNbCTBEHHAS OKpACKA...(Hanuwume npumepul).
2) Ilpenympexnaromias (MperocTeperarolias) okpacka. . .(Hanuwume npumepbst).
3) Ilpenocrteperaromiee NOBEACHHUE. . .(Hanuwume npumepul).

4) Mumukpus...(Hanuwume npumepbut).

5) 3aboTa 0 MOTOMCTBE. ..(Hanuwiume npumepbl).

[Monynsiuus — 370 ... (Hanuwume onpeodenenue).
Bun — a70 ...(Hanuwume onpedenenue).

buonoruueckuii nporpecc... (hanuwume Hanpagienus OUOIOSULECKO20 NPOZPecca).

buonoruueckuii perpecc. ..(Hanuwume HanpagieHus OUOIOSULECKO20 NPOcPecca).
®duyoreHes pacTeHUi...(Hanuwume noopoOHO 8 Bude cxemvbl KAK NPOUCXOOUNA IBONIOYUSL

pacmenuii).

®dusoreHe3 JKUBOTHBIX... (Hanuwiume nNOOPOOHO 8 6ude cxemvl KAK HNPOUCXOOUNA GOTIOYUS

JHCUBOMHBIX).

[TpennocbUIKK aHTPONOTeHE3A. . . (Hanuwume npeonocslLIKU 8 280I0YUL YETI08EKA).

JIBMKYIIIME CUIIBI AaHTPOIIOTEHE3A. . .(Hanuwiume 08UXCYUUe CULbL 8 IGOTIOYUU YETI0BEKA).

YenoBeueckue pacm...(uanumume yejloeedecKkue pacol

pa@HlefeHHOCWlb).

YcinoBusi BbINOJIHEHHS 3a1aHMS.

u Ookadxcume Ux OUOIOCUHECK)IO




1. MecTo BbINOJIHEHMS 3aJaHKsl: KAOMHET OMOJIOTHH U XUMUH.
2. MakcuManbHOe BpeMsi BeITIOJHEHUs 3aaanus: 40/40 mun
3. Bl MokeTe BOCIIO/Ib30BAThCSl MAaTEPUAIIOM JIEKIIUH, ydeOHUKaMH.
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